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12 Jlopic
TaxkpIpbIObl: KyaTr Ke31epi ;koHe KepHey TYPaKTaHAbIPFbILITAP

JlapicTiH MaKcaTbl MeH MiHIeTTepi:

Japictin makcarbl: Kyar ke3nepi MeH KepHEY TYpaKTaHIbIPFBIIITapIbIH
KYPBUIBIMBIH, JKYMBIC ICT€y MPUHLMIIH >KOHE OJApIblH  3JIEKTPOHIBIK
KYPBUIFbUIApAAFbl  PONIH  TYCIHAIPY; OJapAblH TYpAepiH (CBI3BIKTHI KOHE
MMITYJBCTIK) CAaJIBICTBIPBIN, APTHIKIIBUIBIKTAPbl MEH KEeMUIUTIKTEPiH aKbIpary;
COHBIMEH KaTap Kyar Ke3/1epiH jk00aay Ke31H]le €CKepPUIETIH HEeT13r1 mapameTpiaepii
Tajarn, HaKThl KOJIJIaHy cajalapblHAa TUIM/II aianaHy TOCULIEPIH MEHTepY.

Minjaerrepi:

1. Kyar xe31epi MEH KepHEY TYPaKTaHIbIPFIIITAPABIH KYPBUIBIMBIH, KYMBIC
iCTEY NPUHIUIIH TYCIHAIPY.

2. ChI3BIKTBI KOHE UMITYJIbCTIK TYPaKTaHIBIPFBIIITAPIBIH
alBIPMaIIBIIBIKTAPBIH TaJI/1ay, apTHIKIIBUIBIKTAPhl MEH KEMIILTIKTEPiH KOPCETY.

3. Kyar ke3nepin xo0anay Ke3iHe HEri3ri mapaMeTpiaepi ecKkepyal yupery
(KepHey JIeHre 1, MyIbcalys, 11y, TOK ChIHbIMIBUIBIFBI).

4. AHAJOTTHI DIIEKTPOHUKAIA KyaT KO3/IepiHiH POITiH, OJapAblH MEKTPOHIBIK
KYPBUIFBIIApAaFbl 9CEPiH KOPCETY.

5. Haktel KonmmaHy caianapblHIa KyaT Ke3[epiH THIMII Naijanany
TOCUIZEPIH Tajaay (MUKPOKOHTPOJIIEPIIED, Ja3epiik TUOATap, HOYTOYK ajganTepi).

Tyiiinai yFeiMaap MeH TepMUHIEP

o Kyar xe3i (Power Supply) — 31eKTpOHIBIK KYpBUIFbIFa KQKETTI KEpHEY MEH
TOKTBI OCPETIH JIICMEHT.

« Kepney typakrannpipreii (Voltage Regulator) — xipic kepHEY aybITKbICHIHAH
TOYEJICI3, TYPAKTHI IIBIFBIC KEPHEYIH KAMTAMAChI3 €TETIH KYPBIIFHIL.

o Cp3pIKTHI TYpakTanaslprei (Linear Regulator) — kipic kepHEy MEH KaXeTTi
IIBIFBIC KEPHEY1 apachlHAaFbl apTHIK KYaTThl )KBUTYFa allHaJIBIPHIN, KepHEYIi
TYpPaKTaHIbIPAIBI.

o HWwmmynbcrik Typakranapipreim (Switching Regulator / SMPS) — kepneymi
KOFapPbI )KULUTIKTET1 KOCY/ONIIPy apKbUIbI TYPIACHIIPE i, THIMILIIT1 )KOFapPHI.

o AC-DC Ttypnenniprim (AC-DC Converter) — allHbIMaabl TOKTBI TYPAKThI
TOKKA aiHaJIBIPAThIH KYPBLIFHI.

o Tyserkim (Rectifier) — aifHpIManmbl TOKTBI Oip OaFbITTaFbl TOKKA
alfHAJIBIPATHIH 3JIEMEHT (3KapThl TOJTKBIHBI HEMECE TOJIBIK TOJKBIHIIBI).
o Cy3ri (Filter) — xepHeymeri myJabCallMsHBI a3aWTHINN, TYPAKTHI TOKKA

KAKBIHIATATHIH 2JICMEHT.

o Tpanchopmarop (Transformer) — kepHEymi KaXeTTi NEHredre TOMEHICTY
HEMece >KOoFapbUlaTy YIIIH KoJJaHbuIanbl, galvanic isolation kamTamacsi3
eTel.

o barapesnap xoHE aKKyMyIsTOpIap — XUMHUSIIBIK YHEPTUSHBI TIKEICH AIICKTP
SHEPTUSACHIHA alfHAJIBIPATHIH aBTOHOM/IBI KyaT Ke3Jepi.



Nk =

[Madinaneuiblk ko3 dunmenti (Efficiency / TIOK) — KyarT Ke3iHIH IIBIFBIC
KYaThIHBIH KIPIC KyaThbIHA KaThIHACHI.

Kyar nynscanuscet (Ripple) — TypakThl TOKTaFbl aifHBIMAIbLUIBIK KOMIIOHEHTI.
Iy (Noise / EMI) — »1eKTpOHIBIK CUTHANAAFbl KaXeTCl3 3IEKTPIIK
Kenepruiep.

Jlapic xocnapbl

Kipicrnie

Kyar ke3nepiHiH MaHbI3bI

Kyar ke3nepiHiH Typiepi

Kepney Typakrannbsipreimurap (Voltage Regulators)
KepHey TypakTanabIpFbIIITapbIH TYpaepi
Kongany meicanaapsl

burimai 6exityre apHanFaH cypakrap

KopsITbIH 1B

OneduerTep TiziMmi



1. Kyar ke3aepiHiH MaHbI3bI

AHANOrThI 3JEKTPOHMKAAA JQJAIK NEH TYPAKThUIBIK — HETI3r1 TajanTapiblH
Oipi. OnepanusiblK KYHIEHTKIIITEP, CLITEMENIK KEpHEY Ke3lepl, aHaJOIThI
JATYUKTEP KOHE KYIIEUTKIII KaCKaATap CUSAKTHl KYPbUIFbUIAPABIH KYMBICHI TIKETIEH
KOpeK Ke31HIH camackiHa Toyenal. KyaT ke31 — Oy aHaJOrThl cXxeMallapAbiH
KYMBICBIH KaMTaMachl3 €TETIH HEri3ri 3JeMeHT, ce0ebi on Oapnblk OenceHmi
KOMITOHEHTTepre kepekTi TypakTsl TOKThI (DC) jxoHe kepHeyni Oepei.

DNeKTp JKeNiciHeH ayblHAThIH aiHbiManbl TOK (AC) Tikened aHaIOTThI
KYpBUIFbUIApFa KOJAaHyFa *apamaiiibl, ce0ed1 O KHUUIIKKE >KOHE aMIUIUTyJara
OaitnanbicThl ©3repin Typanabl. COHABIKTAH KyaT Ke3l OyJl aiHbIMajbl TOKTHI
CY3ruiey, TY3€Ty JKOHE TYpPaKTaHAbIPYy apKbUIbl KaXXeTTI TYPaKThl TOKKA
TYpJeHAiIpeaAl. AHAJIOIThI cXemajap/a acipece KepHey TYPAKThUIbIFbl aca MaHbI3/Ibl
— TINTI KEPHEYAIH WAaFblH aybITKYbl CUTHAJIBIH OypMaiaHybIHA, OJIIIey I HIH
TOMEHJICY1HE JKOHE KYIIEUTKII KO3 PUIIMEHTIHIH ©3repyiHe aJlbIl Kelyl MyMKiH.

CoHbIMEH KaTap, aHAJOTThl KYPBUIFBLIAP KH1 Killll KEPHEY AHarna3oHbIH/A
KoHE IIybUTFa (I, Mybcalus, Keaepruiep) ce3iMTal Karaaiaa »KyMbIC 1CTEeH/Il.
Ocsl cebenTeH, KyaT KO31HIH 11y JIEHTeHiHIH TOMEH OOIybl, CY3riiey canachl KoHe
HIBIFBIC KEPHEYAIH AN aca MaHbI3Abl peil aTKapaibl. MbIcalibl, TOMEHI1 LTy
aeHrenn +15 B cumMMeTpusuibl KOpeK Ke3epi OmepaldoHbl KYIIEHTKIIITEpMEH
KYMBIC ICTEHTIH aHAJIOTThI CUTHAJABIK JKOJIIap/ia KeHIHEH KOJIIaHbLIa Ibl.

2. Kyar ke31epiHiH TypJepi

DNEKTPOHBIK KYPBUIFBLIAPABIH epeKIelirine 0aiianpICThl KyaT Ko3IepiHiH
OipHele Typl KOJAaHbUIAIbl. AHAJIOTTHI cCXeMallap/ia KOPeK Ko31HIH TYPaKThUIBIFbI,
IIYbUT JCHTEH1 )KOHE KEpHEYMiH MOJJIrT ©Te MaHbI3Ibl OOJFaHABIKTAH, OJapIbIH
TYpJEPi MEH KYPBhUIBIMBI MYKHSAT TaHIaJa b,

byn TunTi Kyar kesmepi €H KeH TapaiFaH OOJIBINT TaObUIaJAbl KOHE OJiap
CTallMOHAPJIBl KYPBUIFbLIAP/IA, 3epTXaHAIBIK JKa0IbIKTap/ia, aHAJOTThl KYIIEHTKIII
KyHenepinae >kui Kommanbuianel. OcblHIAW TYPISHIIPTIII TOPT HEri3ri OJOKTaH
TYPAJIbIL:

+ Tpanchopmarop
AtinbIMasl TOK ke3iHeH (keOinece 220 B, 50 I'ty) keneTiH xorapbl KepHEYI1 KaKETT1
JIeHTeire JIeiH TOMEHJETell HeMece, Keil jkarmaiaa, xorapbuiataabl. COHBIMEH
Karap, Tpanchopmarop galvanic isolation (31eKTpiik OKIIayiiay) KaMTaMachl3 eTe/l,
OWI Kayinci3miK TeH NTYBUIIBIH a3aloblHA BIKIA eTedil. AHAJIOTThI KYpBUIFbLIIApAa
Tpanchopmarop apkpuIsl £12 B, +15 B Hemece Oacka na kepHeysepre TypiaeHIIpy
KA1 KaKeT.



+ Tyserkim (Rectifier)
AViHbIMabl TOKTHI Oip OarbITTa araThlH TOKKA (SFHH, TYPAaKThl TOKKA aKbIH)

aliHAJIBIPAJIbI. Ex1 HEr13T1 TYpi KOJIJaHBLIA b :
— JXapThl TONKBIHABI TY3ETKIII — TEK O1p &KapThl MEPUOATHI KOIAAHA I, THIMJILIIT
TOMEH, Oipak KaparambIM.
— TonbIK TONKBIHABI TY3ETKIIT — €K1 KapThl TIEPUOTHI J1a TMai1aJIaHbIIl, XKOFaAPHI
THIMAUTIK ~ Oepeni  (MbIcanbl, Kemipmik Ty3eTrkim — Graetz  cxemachl).

Ty3eTkimTiH HOTW)KECIHIE IIBIKKAH TOK TIEH KEpHEyne IMyJabcamusiap
(alfHBIMAJTBIIBIK) CaKTaJabI.

« Cyzri (Filter)
Cysriney Tiz0eri KepHeyAeri MmyJlbCalusHbl a3aiTaabl )KOHE OHbl MYMKIHAITIHIIE
TYPaKThl TOKKA >KaKbIHAAaTaabel. EH KapamaibiM Cy3ri — YIKEH ChIMBIMIBUIBIKTAFBI
KOHJICHCATOP, OJ1 MyJbCaIusHbl "KYThIN", KepHeyni Tericteiai. Kypaeni aHanorte
kypoeuirbuiapaa LC sHemece RC cysrinepi 1e KoJaaHbLIa bl

ID.

+ Cradumm3zatop (Regulator)
byn Gmok cysrien KeWiHri KepHeylai TYpPaKThl MoHjAE ycTayFa apHairaH. Kipic
KEepHEYl e3repce HeMece KYKTeMe aybITKpIca J1a, WIBIFBIC KEPHEY ©3repMei
CaKTaybl KEpeK.
— Cp3pIKTHI  cTabunuzatopaap (Meicanbl, 78XX, 79XX, LM317) — aHajnorThl
CXeMaJap VIIIH KMl KOJJaHbUIaAbl, cebebl oylap a3 1MIy LIbIFapajbl.
— MMnynbCTiK cTaOunu3aTopiiap — KOFapbl THIMJIIUTIKKE Ue, O1paK *KUUIIKTIK 11y



TYABIPYbl MYMKIH, COHJIBIKTaH aHAJIOIThl TI30€KTEepAe TEK Ka)XXeT >KarAaiina raHa
Nan1aJIaHbIIa b,

Crabunu3aTop aHaJOIrThl KYPBUIFBUIAPABIH 1] KOHE CEHIM/I KYMBIC ICTeyl YILUIH
©T€ MAHbI3/IbI.

By — XUMUANBIK SHEPTUSHbI TIKEJEH AJIEKTP dHEPIrUsChIHA allHaJIbIPAThIH
©3/IIMNHEH >KYMbIC ICTeWTIH Kyar ke3zaepi. Omap keOiHe MOPTATUBTI HEMece
aBTOHOMJIbI JKyHenepae (MbIcajibl, JAaTYMK MOAYJIbJAEPl, MOPTATUBTI aHAJIOTThI
octuorpadTap, eJiiey Kypajiaapbl) KOJIIaHbUIa bl

+ barapesunap (6ip peTTik) — 3apsiATAIMANTBIH, Oip peT KOJJAaHbLIATBIH KyaT
ke3nepi. Meicanbl, AA, AAA, 9V Garapesnap.

<+ AkkymynsaTopiap (kKaiiTa 3apsaTanarbiH) — OlpHele peT KOoJlJaHyFa
6omnazel, onapabiy imriHe Li-lon, NiMH xoHe T.0. xaransi.

ADuaNaL YRS

Ananoemst Kypulizoliapoa KOJNOAHEaH Ke30e Keleci uiekmeynepii eckepy
Kaocem:

<+ KepHey neHreiii mekreyini — Mbicaisl, Oip akkymynsaTtop 3.7 B 6epeni, Oy
+15 B KaXXeT eTeTiH aHaJIOTThl CXeMallap YIIiH KeTKUTIKCI3 00Tybl MYMKIH.

« ChIUBIMABUIBIFBI  IIEKTEYJAl — Y3aK YyakpIT JKYMBIC ICTEy VIIiH
CBIMBIMIBUIBIFBI JKOFAphl DJIEMEHTTEP HEMEce apHaiibl KyaT Oackapy Tiz0exrepi
KaQKeT.

+ TypakTsl kepHey KaxeT Ooisica, OaTapesMeH >XYMBIC ICTEWTIH »yilere
apHaifbl KepHey TypakTanapipreimTap HeMece DC-DC Typrnenniprimrep KaxerT.

CoHbIMEH Karap, aKKyMyJISATOp pa3psATaty Ke3iHae KepHeyi TOMeHIeH I, Oyt
aHAJIOTTHI CXeMallap/ia Karenep MeH OypMmananynapra okenyli MyMkiH. COHIBIKTaH
OarapesiMeH KOPEKTCHETIH aHaJIOTThl KYPBUIFbUIApAa KepHEY OaKblIayhl )KOHE Kyat
THIMJIUTITT MaHBI3AbI OPBIH aJTa/Ibl.

3. Kepuey typakranasipreiurap (Voltage Regulators)
KepHey TypakTaHIbIPFbIIT — Oy 3JIEKTPOHIBIK KYPBUIFbLIAPABIH CEHIM/I1 9p1
JYPBIC )KYMBIC 1CTEY1 YIITH TYPAaKThI LIBIFIC KEPHEYIH KAMTAMAChI3 €TeTIH KYPbUIFbI.



Oxn kipic KepHEyl e3repreHjic HeMece >KYKTeME TOKbI aybITKbIFaHJa J1a, IIBIFBIC
KEpHEY/IIH 63TrepICIH €H a3 lamMara JAeillH IeKTen OThIpabl. AHAIOIThI cCXemMajaap/a,
acipece KYHIEHTKIITEpAE, CUITEMEIIK KepHEY T130€KTepIHe, aHATOI ThI-LU(PPIBbIK
TYPJICHAIPTilITepAe KEPHEY TYPAKThUIBIFBI 6T€ MAHbBI3bI, OUTKEH] TINTI KIIITIPIM
KEpHEY aybITKYbl J1a OJIIey JISJAIrHe, KYMEUTKIITIH XKYMbIC PeXXUMIHE HEMece
CUTHAJIJBIH calachlHa alTapibIKTal ocep eTe/i.

KepHey TypakTaHIBIpFBIIITAp TEK KEPHEYIl TYpaKThl yCcTal KaHa KoWMai,
COHBIMEH KaTap 3JIEKTPOHJIBIK KYHEIepIiH CeHIMIUIITH, Y3aKMEP3IMIUIITIH jKOHE
JONJICH KaMTaMachl3 €TETiH MaHbI3Abl dJeMEHTTep Oombin Tadbuaasl. OnapabiH
HET13r1 MIHAETTEP1 TOMEHICT11eH:

< ONEKTPOHIBIK  CXEMaJIApABIH  KYMBbIC CEHIMIUIINH  apTThIPY
Kepreynin TypakTbl OONybl CXeMaJarbl TPaH3UCTOpPJIAP MEH HWHTETPaIbI
cybanapIblH OHTAWIBI JKYMBIC iCT€y HYKTECIH KaMTamachl3 ereii. Mebicasbl,
OTIePAIMOHABIK KYIIEHTKIII cCHMMETpHUsUTBl =15 B kepHeyai KakeT eTyi MYMKIiH.
Erep Oyn kepHey esrepce, Kymenty kodhUIMEeHT] HeMece KipiC/IIBIFbIC HIEKTEP
Oy3butabl. TypakTaHABIPFBII OCHI AyBITKY/BI YKOMBII, aHAIOTTHI KYPBUIFBIHBIH 19T
KOHE KalTallaHATBIH HOTHXKeJep OepyiH KaMTaMachl3 €Te.

« JKaOapIKThIH 3aKbIMJIaHYBIH OonpIpMay
Kyar ke3iHzeri kepHeyaiH KYpT KOTepuTyl HEMece «KepHey IIOKbUIaph» (spikes)
AJIEKTPOHJIBIK KOMITIOHEHTTEPAIH KbI3BIIT KETYIHE, JUOATAPIBLIH TECUTIN KeTyiHe
HEMECe  MHUKpOCXeMalap[blH  KYHIm  KeTyiHe  aJIblll  Keldyl  MYMKIH.
TypakrauaeIpreimTap OyJI KarmaiapAsl  OoJIbIpMayFa KeOMEKTecendi, TiMlTi
KehOipeynepinae apThIK KEpPHEYIeH KOPFAMTBHIH Ti30eKkTep (MbIcajibl, crowbar
cxemachl Hemece overvoltage protection) opHaTbLIaAbI.

+ Kuinik TIeH JCHTe TYPaKTHUIBIFBIH KaMTamachi3 eTy
AHAJNOTTHl CUTHAl OHJEY KYPBUIFBUIAPBIHIAA — MBICAJbl, OCIHUIITOPIAp MEH
buneTprepnae — KOpPEK KepHEYIHIH TYPaKThUIBIFBI TikeJIeld TeHepalusIaHaThIH

KULTIKTIH gonairine ocep erenmi. JKUUTIKTIH apeidi (aFbIMaarbl YakbIT 1MITHIC
e3repyi) Kul KEepHEYIIH TYPaKChI3AbIFbIHA OaiimaHbIcThl Oojaabl. Ockl cebenTi,
aHAJIOTTHl CUTHAJIIAP/IbI OHJAEHTIH JKYHeNep/e KepHey TYPaKTaHIBIPFBIIITAD KUUTIK
KOHE aMIUTHTY/a TYPAKThUIBIFBIH KAMTaMaChI3 €TEII.

4. KepHey TYpaKTaHABIPFBIIITAPABIH TYPJiepi

KepHey TypakTaHIBIPFBIITAD KYMBIC ICTE€Yy MPHUHIMII MEH KYPBUIBIMBIHA
Kapail chI3bIKTHI (linear) skoHe mMmynbeTiK (switching) Oonbinm exi HETi3ri Typre
OemiHeni. OPKaWCHICBIHBIH ©31HIK aPTHIKIIBUIBIKTAPEI MEH KEMIIIUTIKTEp1 6ap KoHe
HAKThl KOJIJIaHy cajaiapbiHa OalIaHBICTHI TaHAAIAIbl. AHAJIOTTHI SJIEKTPOHUKAAA
KeOiHece NIy JICHreill TOMEH JKOHE KapamaibiM KYPBUIBIMJIBI TYPAKTAHIBIPFBIIITAD
Tajan eTUICTIHIIKTEeH, ChI3BIKTHI TYPAKTaHABIPFBIIITAD KU1 KOJIJaHbUIA 6. Alaiina
KyaT THIMILUTITT KaKeT OOIFaHa HEMEeCe KipiC-IIBIFBIC KEPHEY allbIpMacChl KOFaphI
OOFaHIa UMITYTBCTIK TYPAKTAHABIPFBIIIITAD /14 KOJTaHBLIA b

Kymebic MIPUHIIMIIL;
CbI3BIKTBI TYPAKTaHABIPFBIIITAP KipIC KEPHEYIHEH KAXKETT1 TYPAKThl KEpPHEY/1 ally
YIIIH apThIK KyaTThl JKBUTYFa alHAJIBIPHIT, TIKEJIeH KepHEY TYCYiH KamMTaMachl3



erenl. byn perre onmap TpaH3uUCTOPIbI (HEMECE WIbIFAPy JJIEMEHTIH) ChI3BIKTHI
PEXUMJIE JKYPIi3ill, OHbIH KOMETIMEH KEPHEYI1 PETTEH/II.

Vin ‘ Vout

Nv/E S

R3

Vref

N

ApmuiKubliikmapuol:

+ KapanalibiM KypbUIBIM: KOCBIMINIA KYPACTI KOMIOHCHTTEPAl KaKeT
eTIel i, cCXxemasiap/ia OHail KOJIJaHbLIa/Ibl.

+ [y a3 (low noise): kuiliKk OOUBIHINIA KYMBIC ICTEMEUTIHIIKTEH, aHAJIOTThI
CUTHAJIJIAp YIIH 3JIEKTPOMArHUTTIK Keaepri Tyrbi30aiiipl. COHJIBIKTAH JI9JT OJIIIICY,
ayino HeMece KYIISHTKII JKyHenepae Kui mai1aJaHpliabl.

< XKeurgam xayan Oepy: KepHEY/IH aybITKybIHA T€3 Kayarl Oepe/.

Kemwinikmepi:

< [IOK Temen (maitmanbl ocep kKod(phUIMEHTI): KIpIC MEH MIBIFBIC KEPHEYI
apachIHJIaFbl aiibIpMa JKbUTY peTiHJe bIchIpanm Oosanbl. by ocipece, Kipic kepHEy
HIBIFBIC KEPHEYNIEH e10yip KOFapbl OOJIFaH KaF/aaiiia alKblH OaiiKaiabl.

< JXKpuTynbIK Mocenenep: Kem KyaT >KbUTyFa allHaJIFaHIBIKTaH, KbI3IBIPY/IbI
a3aiTy YIIIH KOCBIMIIIA paguaropiiap KaxeT 00Iybl MyYMKIH.

< Tex TOMEHIEeTY PeKUMi: KipiC KEPHEY1 IIBIFBIC KEPHEYICH KOFaphl O0TYyHI
tuic (boost )kacay MYMKIH eMec).

Mpuicanoap:

< 78XX cepusiyibl TYPAKTAHABIPFBIIITAP — YII TEPMUHAJABI TYPAKThl KEPHEY
ke3nepi. Meicansl, 7805 — 5 B typakrthl kepuey Oepeni, 7812 — 12 B.

< 79XX cepuschl — Tepic KepHEY TYpaKTaHABIPFRIIITAPHI (MbICalbl, 7905 — -
5 B).

+ LM317 — perreneTid mbIFbic KepHEYyi O0ap Typakranasiprei (1.25 B-37 B
Iuana3oHbIHAa). by KypbhUIFel BHENTHUN PE3UCTOpIIAp apKbUIbI KEPHEYN1 UKEM/Ii
TYpZAE OpHATyFa MYMKIHIIK Oepe/i.

XKymsic OPUHLIUIIL:
NMIIynbCTIK  TYPAaKTaHABIPFBIINITAD KyaTThl 0OacKapbUIaThiH  KiAT  (MBICATIBI,
MOSFET) apkputbl KOFapbl J>KHAUIIKTE KOCY/OUIIpY apKbUIBl TYPIACHIIPEI.
XKunanran 5SHepruss WHAYKTHBTUIIK TI€H CHIMBIMIBUIBIK DJIEMEHTTEPl apKbUIBI
mbiFyra Oepineni. byn omic ete Tmimai, ceb6ebi KiNT amiblK HeMece JKaObIK KyHie
OonraHza FaHa )KYMBIC iCTEHTi, aim OyJI skaF/aiiia Kyar bIChIpaIl a3 00JIabl.



ApmuiKublisikmapuol:

< Xorapsi [1OK (85-95%) — Kyar mIbIFbIHBI a3, KbI3Y TOMEH. by 6arapesimen
KYMBIC ICTEHTIH KYPBUIFbUIAP YIIIH aca MaHbI3/IbI.

< Kipic nmeH mbIFpic KepHEYAiH KeH Arana3oHbl: 01p KYPhUIFbIIA KipiC KEPHEY
TOMEH 0oJIca J1a, MBIFBIC KEPHEY/l KoTepyre HeMece Tycipyre 00abl.

+ Kimipek kenem: >Korapbl )KUUTIKTE )KYMBbIC 1ICTEUTIHIIKTEH, KOJIIaHbUIATHIH
WHYKTUBTUTIK )KOHE ChIMBIMIBLIBIK KOMITOHEHTTEP1 BIKIIaM OOJIaIbI.

Kemwinikmepi:

<+ Kypneni xypwsuibiM: 0ackapy cxeMayapbl MEH KOpFay Ti30eKTepl KaKer.
MuKpoKOHTpoJIIep HeMece Kepi OaiflylaHbIC cXeMachl Kul MaiiiananbuIaibl.

< DnekrpoMarHuTTiKk keaeprizep (EMI): >xorapbl >KHUTIKTE JKYMBIC ICTEYi
ceOerTi, apHalbl Cy3rijiep HeMece dKpaHaay KakeT 00JIybl MYMKIH.

< AHaJOITHl XYyWenepre eHridy KHUbIHBIPAK: KEHe LIyl opTafa >KYMBIC
iCTeyl aHaJIOTThI CUTHAJI calachliHa ocep eTe/l.

Hezizei mypnepi:

<+ Buck Converter (TeMeHAETKIII): KipiC KEPHEY/I TOMEHETII, TUIMI IIBIFY
KEepHEYyiH KaMTaMachl3 €Te/Il.

<+ Boost Converter (OFapbUIaTKBIII): IMIBIFBIC KEPHEY KIpiC KepHEeyaeH
KOFapbl OOJIATHIH Ke3/1€ KOJIaHbLIA IbI.

<+ Buck-Boost Converter: KakeTTi Xarmaiira OallIaHBICTBI KEpHEYII opi
TOMEHJIETYTE, 9pi KOFapblIaTyra MyMKIHIIK O6epeai — Oy Kipic KepHey e3repMeni
JKargaiga oTe Imanaaibl.

+ SEPIC, Flyback, Push-pull — kem «kipic/mbirpic KOHUTYpaIUsiIapIbl
KaKET ETEeTIH )Kyhesepre apHairaH KypaelipeK HycKaap.

5. Kosiigany Mbicajgapsl

Kyar xe3nmepi MeH KepHEy TYPaKTaHIBIPFBIIITAP TYPJi SICKTPOHIIBIK
KYPBUIFBUIAp/Ia OJIAP/AbIH TEXHUKAJBIK TaJanTapblHA cail TAHIAJBI KOJIJAHBLIA b
OpOip KYPBUIFBI HAKTHI KEPHEY MEH TOK JCHTCHWIH Taam €TeTiHIIKTeH, TYPhIC KyaT
K631 MEH TYPAKTaHJIbIPFBIIITHI TAaHJAY KYPBUIFBIHBIH CEHIMI1 9p1 THIM/1 )KYMBICHIH
KamTaMachi3 etel. ToeMenae OipHellle HaKThl MbICAJ KEATIPUITEH:

<+ MuxkpokonTposuiepiep: Kenreren mukpokoHntposepiaep S B nemece 3.3 B
KepHEyYMeH KyMbIc icTeiial. Erep Kyar ke3i petTinne cranaapttel 5 B USB noptsi



naiiiananpica, 0ipak Kipic KepHeyl ofaH xkofaphl (Mbicanbl, 9 B Hemece 12 B)
6omnca, onna 7805 CHSKTBI CBHI3BIKTHI TYPaKTaHABIPFBIII KOJJAHbUIaAbL. Auaiijia,
erep Kyar THIMAUTITT MaHbI3bl 00JICa HEMECE KYPBUIFbI OaTapesMeH KYMBIC icTece,
OHJIa UMITYJBCTIK TYpaKTaHBIPFbI (MbIcaibl, Buck Converter) nmaiiananbliajsl.

« Jlazepnik quonrap: bysl KypbuUiFbLIap €Te ce3IMTall kKoHE KEepHEYIEeH repi
TOKTBIH TYpPAaKTBUIBIFBI MaHbI3[bl. MyHaail oxarnaiiga LM317 yumi  Tok
TYPaKTaHJBIPFBII pEeTiHJE Naiaananbuiafbl. O peTTeNeTiH PEe3UCTOP apKbLIbI
KQ)KETTI TOK MOHIH YCTal TYpyFa MyMKIHAIK Oepe/il, OyJ1 Ja3epaiH Kayirci3 >KYMBbIC
ICTEY1H KaMTaMachl3 €Tel.

<+ HoytOyxk anantepi: Kenreren HoytOykTap 220 B aiiHbIMaJIbI TOK eNTICIHEH
Kyar anajpl, Oipak imki cxemainap 19 B TypakTbl TOKIeH >xymbic icTeial. byn
xKarnaiga umnynbeTik Kyar ke3i (SMPS — Switched Mode Power Supply)
KoJIJaHbUIabl. MyHaal agantepriep TUIMIUIIT XKOFapbl, 9p1 bIKIIAM, ojJapja Kipic
KEpHEY/IIH aybITKybIHa KapChl KOPFAHBIC MEH KEPHEY TYPAaKThUIBIFBIH KAMTaMachl3
eTEeTIH Kypeni 6ackapy cxemanapsl 6ap.

Ocpunaiiia, HaKTbl KYpPBUIFbIFa OailJlaHBICTBI KyaT Ke31 MEH KepHey
TYPaKTaHIBIPFBIINI TYpl JYPHIC TaHJAldybl THIC, ce0ebl onap KypbUIFbIHBIH
CEHIMJUTITIH, DHEPrusl TUIMIUIINH KOHE Y3aK >KYMBIC ICT€y MEp3IMIH TiKeJeH
aAHBIKTAMIbI.

Binimai OexiTyre apHaJjiran cypaxkrap

1. Kyar ke31HiH aHAJIOTThI JIEKTPOHUKAIAFbI POJII KaH1aii?

2. A#HBIMAIBI TOKTHI TYPAKTHI TOKKA TYPJICHAIPY MPOIIECIHIH HET13r1 OJIOKTaphl
Kaugaii?

3. ChBBBIKTBl KOHE HUMITYABCTIK TYPAKTaHABIPFBIIITAPIBIH aWbIPMAaIIbUIBIFbI
Hene?

4. ChI3bIKTBl TYPaKTAHIBIPFHIIITHIH aPTHIKIIBUIBIKTAPEl MEH KEeMIIUTIKTepPiH
aTaHbI3.

5. VIMnynbCTiK TYpaKTaHABIPFBIIITHIH ePEKIICIIKTEP] KoHEe KOJJIaHy caiaiaphbl
Kaugaii?

6. TypakTanabIpFBILICHI3 aHAJIOITHl KYPBUIFbLIap/a KaHIall Macenenep nanja
00Tybl MYMKIH?

7. Kyar ke3iH TaHmay Ke3iHIEe KaHJail HEri3ri mapameTpiepre Hazap ayaapy
KaxxeT?

8. barapes MeH aKKyMyISITOpJIApAbIH AaHAJIOTTHI CXeMajapia KOJJaHBLTY
epekmeniri Heme?

9. AC-DC typaeHaiprimTiH >KYMbIC IPUHIIUITIH TYCIHIIPIHI3.

10.HakTel KypbUTFBUIApFa (MUKPOKOHTPOJIJIEP, JA3EPIIK JHOMA, HOYTOYK
ajanTepi) Kyar Ke3iH TaHaay Kaiai Ky3ere acajbi?

KopbIThIHABIL:

Kyar «ke3mepi MeH KepHey TYpaKTaHABIPFBIIITAD —  aHAJOTTHIK
AIEKTPOHUKAHBIH aXbIpaMac Kypamaac 0eJiKrepi O0JbI Ta0bUIaibl. DIEKTPOHABIK
KYPBUIFBUIAPJBIH,  JIYpPhIC KOHE CEHIMJII JKYMBIC ICTeyl, KeOiHece, OcCbl



AJIEMEHTTEPIIH CanachlHa, THIMAUIIIHE JKOHE NYpPbIC TaHJalyblHA OalIaHBICTHI.
AViHbIMaBbl TOKTHI TYPAKThl TOKKA TYPJIECHAIPY, MYJIbCALUSHBI a3alTy, KaXeTTl
KEpHEY MEH TOKThl TYpaKTaHIbIpy — Oy mpouecTepAid OapibiFbl 3aMaHayu
ANEKTPOHIBIK KYHenep[iH HeriziH Kanahabl. CbI3BIKTEI KOHE HMMITYILCTIK
TYPaKTaHABIPFBIITAPJBIH OPKANCHICBIHBIH ©31HE TOH AapPTHIKIIBUIBIKTAPhl MEH
meKTeyaepl 0ap, COHIBIKTaH HAKThl KOJJAHy cajlachblHa OalJIaHBICTBI €H THIMJI1
menrmal Taggad Outy — Oosamiak WHXXEHEpJep VYIIIH aca MaHbI3Ibl. by
TaKbIPBIIITHl TEPEH MEHIepy apKbUIbl CTYAEHTTEP AHAJIOITHIK KYpPBUIFbLIAPBIH
KyaTTaHbIPbUTYBIH jK00asay KoHe OHTalIaHIbIpy KaOUIeTTepiH JaMbITA/Ibl.
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