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1. YcmiBaTeJm c OY. CxeMoTeXHHKa - HHBepTHpa~H, HeHHBepTHpa~H, ,D,HcpepeHIJ;Hil.TIHH, 

cyMHpa~H, rroBTOpHTeJIH H rrpoMeHJIHBOTOKOBH. HHCTPYMeHTaJIHH ycHJisaTeJIH- c Mo,ZJ,ynau;IDI H 

t:~eMo,ZJ,ynau;IDI H c aBTOMaTHqHa KopeKu;mi Ha t:~peiicpa. YcHJIBaTeJIH c ranBaHHqHo p8.3Bnp3BaHe. 

CTaTHqHH rpernKH: MYJITHIIJIHKaTHBHH H at:~HTHBHH. ,[(HHaMHqHH rpernKH. 

2. il3MepBaTeJIHH rrpeo6p8.3yBaTeJIH cOY. IIpeo6p8.3yBaTeJIH Ha TOK H KOJIHqecTBO eneKTPifqecTBO B 

Harrpe)l(eHHe. IIpeo6p8.3ysaTeJIH Ha Harrpe)l(eHHe B TOK. IIpeo6p8.3yBaTeJIH Ha cnrrpoTHBJieHHe B 

Harrpe)l(eHHe. IIpeo6p8.3yBaTeJIH Ha H3MeHeHHeTo Ha cnrrpoTHBJieHHe B Harrpe)l(eHHe. 

il3MepsaTeJIHH H3rrpaBHTeJIH Ha cpe,D,Ha H MaKCHMaJIHa CTOHHOCT. CxeMoTeXHHKa, ypasHeHHe Ha 

rrpeo6p8.3ysaHe H rpernKH. 

3. AHanoro-u;HcppoBH rrpeo6p8.3ysaTeJIH. A:QII c ,ZJ,ByTaKTHO HHTerpHpaHe H c qecTOTHO 

rrpeo6p8.3ysaHe. A:QII c ypaBHosecRBa~o rrpeo6p8.3yBaHe. A:QII c Herrocpe,D,CTBeHo 

rrpeo6p8.3yBaHe. CTPYKTYPHH cxeMH, speMe,ZJ,HarpaMH, ypasHeHHe Ha rrpeo6p8.3yBaHe 11 OCHOBHH 

MeTpOJIOrHqHH XapaKTepHCTHKH. 

4. CHcTeMH 3a aBTOMaTH311paHo rrpoeKTHpaHe Ha eneKTPOHHH ycTPoiicTBa. Cpe,D,CTBa 3a B'hBe)l(t:J:aHe 

Ha cxeMa. EH6JIHOTeKH Ha eneMeHTHTe. IIpoeKTHpaHe Ha rreqaTHH IIJiaTKH. Bn3MO)I(HOCTH 3a 
p8.3rronaraHe H orrpoBOMBaHe. KopnycH H oTrreqanu;H. TexHonorHqHH HHBa Ha CJIO)I(HOCT 3a 

rreqaTHH IIJiaTKH. IlpHMepH c OrCAD. 

5. HDL-68.3HpaHo xap,D,yepHo rrpoeKTHpaHe. OcHOBH Ha VHDL. CTPyKrypa Ha orrH.caHHeTo. 

IIpou;ecH H rrapaneJIHH KOHCTPYKQHH. CHMynau;IDI B'bB VHDL. TecT6e~. IIporpaMHpyeMH 

nomqecKH ycTpoiicTBa (IIJIY). KoM6HHaQHOHHH 11 perHCTPOBH IIJIY c HHCKa cTerreH Ha 

11HTerpau;IDI (PAL). CJIO)I(HH rrporpaMHpyeMH YCTPOHCTBa (CPLD). IIporpaMHpyeMH rrpH 

llOTpe6HTemi BeHTHJIHH MaTPHQH (FPGA). 

6. ToKOJBrrpasmeJIH. 06~H cset:~eHIDI. KJiacHcpHKau;IDI. IIapaMeTpH. Et:~HOcp8.3eH t:~syrronyrrepHot:~eH 

Til cnc cpet:~Ha ToqKa. Et:~HOcp8.3eH MOCTOBH TH. TpHcp8.3eH e,ZJ,HorronyrrepHot:~eH TH. TpHcp8.3eH 

MOCTOBH Til. Pa6oTa Ha TOKOH3rrpaBHTenme rrpH aKTHBHO-HH)zyKTHBeH TOBap (RL)- Et:~HOcp8.3eH 

et:~HorronyrrepHot:~eH TH. Et:~HOcp8.3eH ,ZJ,ByrronyrrepHo,ZJ,eH Til. TpHcp8.3eH e,ZJ,HorronyrrepHot:~eH Til. 

TpHcp8.3eH MOCTOBH Til. 

7. ilMrryJICHH CTa6HJIH3aTopH Ha Harrpe)l(eHHe H TOK. Et:~HOTaKTHH HMrryJICHH cTa6HJIH3aTopH. IIpaBH 

11 o6paTHI1 HMrryJICHH rrpeo6p8.3yBaTeJIH. ,[(ByTaKTHH HMrryJICHH CTa6HJIH3aTOpH. ilMrryJICHH 

3axpaHBaiQH 6JIOKOBe. 

8. liOCTORHHOTOKOBH rrpeo6p8.3yBaTeJIH. TpaH3HCTOpHH IIOCTORHHOTOKOBH rrpeo6p8.3yBaTeJIH 

(DC/DC) TIIpHCTOpHH ITOCTORHHOTOKOBH rrpeo6p8.3yBaTeJIH - C e,ZJ,HOCTerreHHa KOMyTaQHR H C 

t:IBYCTerreHHa KOMyTaQIDI. 



9, ABTOHOMHH HHBepTOpH Ha TOK H Hanpe)l(eHHe. ABTOHOMHH HHBepTOpH Ha TOK. E,ll,HOtPa3HH 

HHBepTOpH Ha TOK. TpHtPa3HH HHBepTOpH Ha TOK. ABTOHOMHH HHBepTOpH Ha TOK C OTCHqall(H 

,ll,HO,ll,H. ABTOHOMHH HHBepTOpH Ha Hanpe)l(eHHe. ABTOHOMHH HHBepTOpH Ha Hanpe)l(eHHe C 

e,ll,HOCTeneuua KOMyTaU,IDI. ABTOHOMHH HHBepTOpH Ha uanpe)l(eHHe C .ll.BYCTeneuua KOMyTaU,IDI. 

Tpau3HCTopuH aBTOHOMHH HHBepTopw ua uanpe)l(euwe. 
10. Ilpeo6pa3yBaTeJIH 3a perynwpaue ua en. .D.BHraTeJIH. XapaKTepHCTHKH. YnpaBJIHeMH 

TOKOH3TipaBHTeJIH 3a peryJIHpaue Ha TIOCTOHHHOTOKOBH ,ll,BHraTeJIH. ABTOHOMHH HHBepTOpHH 
perynaTOpH 3a aCHHXpOHHH ,ll,BHraTeJIH. 06LIJ,H CBe,ll,eHIDI. 

11. MwKponpou,ecopuH cHcTeMH. OcuoBua 6noKoBo-<PyuKIJ,Houanua cxeMa. CpaBHHTenua 

xapaKTepHCTHKa ua KOMTIJOTPH c o6Il(o npe.D.Ha3Haqeuwe H ua npoMHIIIneuw MHKponpOilecopuH 

CHCTeMH. Brpa,ll,eHH CHCTeMH. 

12. lhrpa)l(,ll,aue ua MHKponpou,ecopuw CHCTeMH. 06LIJ,H npHHU,HTIH 3a opraHH3au,IDI ua o6Meua ua 

.n.auuw no MarHCTPaJIHTe. Cwruanw, BpeMeBH C'hOTHOIIIeHIDI. A.n.pecuo npocTPaHCTBO. 

OcnBMeCTHBaue ua a.n.pecHHTe npocTPaHCTBa ua MHKponpou,ecopa H nepw<PepuHTe cxeMH. 
13. IlporpaMHpaue ua AceM6nep. ETanH npH C'h3,ll,aBaHeTo ua nporpaMHTe. CwuTaKCHC ua e3HKa, 

HHCTPYKU,HH, .n.wpeKTHBH, <PaiilloBe. TpaucnaTopH ua AceM6nep. Pa1nonaraue ua nporpaMHTe B 
naMerra. ,ll;e<Pwuwpaue ua BeKTOpHHTe a.n.pecH. TecTonpwro.n.uo npoeKTHpaue. 

14. MeTO,ll,H H cpe,ll,CTBa 3a TIOBHIIIaBaHe Ha npOH3BO,ll,HTeJIHOCTTa Ha MHKponpou,ecopHTe H 

cHcTeMHTe. KouBeiiep, Keiii naMeTH, Konpou,ecopw, napanenua o6pa6oTKa. 
15. Ilepw<Pepuw H Me)l(,ll,ycwcTeMHH HHTep<PeiicH. 06LIJ,H xapaKTepHCTHKH. CpaBHHTenua 

xapaKTepHCTHKa ua RS232, RS485, 12C, SPI, USB, CAN - o6nacTH ua npHJIO)I(euwe, 
eneKTpwqecKH, KOHCTPYKTHBHH H npoTOKOJIHH xapaKTepHCTHKH. 

16. CeH3opw 3a H3MepBaue ua TeMneparypa. TepMope3HCTHBHH MeTaJIHH ceu3opH. TepMope3HCTHBHH 

nonynpoBO.D.HHKOBH ceH3opw. TepMoeneKTpwquw ceH3opw. Ilpwuu,wn ua .n.eiicTBHe, ocuoBHH 

CBOHCTBa H pa3HOBH,ll,HOCTH, npHJIO)I(eHHe. lf3MepBaTeJIHH BepHrH. 
17. Pe3HCTHBHH ceH3opH. IloTeuu,HoMeTPHquw ceH3opH. TepMope3HCTHBHH MeTaJIHH ceu3opw. 

Teu3ope3HCTHBHH MeTaJIHH ceu3opw. I1He3ope3HCTHBHH ceH3opH. IlpHHIJ,Hn ua .n.eiicTBHe, 
ocuoBHH CBOHCTBa H pa3HOBH.D.HOCTH, npHJIO)I(euwe. H3MepBaTeJIHH BepHrH. 

18. Mexauwqeu H eJieKTPHqecKH MOHTa)l(. 06eMeH, neqaTeH H TIOBbpXHOCTeH MOHTa)l(. MuorOCJIOHHH 
neqaTHH TIJiaTKH. Y CJIOBIDI 3a OTITHMaJIHO pa1nonaraue ua neqaTHHTe npoBO.D.HHU,H. KpHTepHH 3a 
onTHMaJIHOCT ua neqaTHHTe TIJiaTKH. KouTaKTH H KOHTaKTHH B'h3JIH B EA. 

19. Ha.n.e)l(,ll,HOCT ua eneKTPOHHaTa anaparypa. OcuoBHH cBoiicTBa H onpe.n.eneuiDI. Pe3epBwpaue. 
H3TIHTBaHHH ua ua.n.e)l(,ll,HOCT. TexuwqecKa .n.waruocTHKa. OcuoBHH CBOHCTBa H onpe.n.eneHHH. 
,ll;HarHOCTM:qHH CHCTeMH H TexuwqeCKH cpe,ll,CTBa 3a ,ll,HarHOCTHKa. 

20. ToKOBH ome.n.ana c MOS H 6wnonHpHH TPaH3HCTOpH - ocuoBHH cxeMH, xapaKTepHCTHKH, 
npoeKTHpaue. ToKoBo ome.n.ano c noBHIIIeuo H3xo.n.uo cnnpoTHBJieuwe. ToKOBO orne.n.ano ua YHJIC'hH 
( c o6paTua Bpb3Ka), TO KOBO ome.n.ano ua Wildar. 

21. BpeMe-qecTOTHH npeo6pa3yBaHIDI 3a .D.HCKpeTHH cwruanw (npeo6pa3yBaue ua <I>ypwe, .D.HCKpeTuo 
npeo6pa3yBaue ua <I>ypwe, 6np3o npeo6pa3yBaue ua <I>ypwe, o6paTHH npeo6pa3yBaHHH) -
npe.n.ua3uaqeuwe, ocuoBHH oco6euocTH ua cneKTPHTe ua .D.HCKpeTHHTe cwruanw. CBoiicTBa ua 
npeo6pa3yBaHeTo ua <I>ypwe. 

22. CTPYKTYPH ua u,w<PpoBH tPHJITPH (npeKH <PopMH, KacKa.n.ua H napanenua <PopMa, peiiieT'hquw 

CTPYKTYPH, peanw3au,HH ua KHX tPHJITPH nocpe.n.cTBOM 6np3a KOHBOJIIOU,IDI). MeTO.D.H 3a 
npoeKTHpaue ua u,w<PpoBH tPHJITpH, oco6euocTH H orpauwqeuiDI npH CHHTe3a ua KHX H EHX 
tPHJITPH. BJIIDIHHe ua orpauwqeuaTa pa3pH.D.HOCT ua .n.yMaTa npH npaKTHqecKa peanw3au,IDI ua 
U,HtPPOBH tPHJITPH B MHKponpou,ecOpHH CHCTeMH. 

23. CwcTeMH 3a ynpaBneuwe ua po6oTH. OcuoBHH KOMnoueHTH. KwueMaTwquw cxeMH. IIpaBa H 

o6paTua KHHeMaTwquw 3a.D.aqw. E.n.uopo.n.uw Koop.n.wuaTH. IlpocTPaHCTBeHH TPauc<PopMaU,HH H 
MaTpHU,H Ha eJieMeHTapHHTe H CJIO)I(HH ,ll,BH)I(eHIDI. IJporpaMHpaue. 

24. IlporpaMHpHeMH nomqecKH KOHTPOnepw (PLC). CTPyKrypa H oprauH3aiJ,IDI ua PLC. Mo.n.ynuocT 
H Kou<Pwrypwpaue. HucTanHpaue B HH.D.YCTPHaJIHa cpe.n.a. IlporpaMwpaue ua PLC. Jla.n.ep 
.n.warpaMH. OPC HHTep<Peiic. CwcTeMH 3a .D.HCTauu,woueu MOHHTopwur H KOHTPOJI ua PLC. 

25. Anaparypa 3a pemCTPHpaue H H3cne.n.Baue ua 6woMe,ll,HU,HHCKH cwruanw. BH.D.oBe 

6HOMe,ll,HU,HHCKH CHrHaJIH H OCHOBHH TeXHH xapaKTepHCTHKH. DJIOKOBH-tPYHKIJ,HOHaJIHH CXeMH Ha 

cwcTeMHTe 3a perHCTPHpaue H H3CJie,n:Baue. TexuwqecKn napaMeTPn n xapaKTepncTHKH ua 

ll3MepBaTenuaTa qacT. Tpauc.n.JOcepH. Y CHJIBaTeJIH ua (6wo )uanpe)l(eHIDI. AuanoroBH tPHJITPH. 



ABTOHOMHM M3MepBaTeJIHM ycTpOHCTBa M cneu;nanmnpaHM KOMTIIOTbpHM MOJzyJIM. ITau;MeHTHM 
MOHMTOpM. 

26. CncTeMM 3a Me.D.MUMHCKa o6pa3Ha .D.MarHOCTMKa. Y JITpa3BYKOBM mo6piDKemrn - nonyqaBaHe, 
BM3yaJIM3au;IDI, OCHOBHM napaMeTpM M xapaKTepMCTMKM. PeHTreHOBa TeXHMKa - OCHOBHM 
KOMTIOHeHTM B CMCTeMMTe, TIOJiyqaBaHe M XapaKTepMCTMKM Ha TpaHCMMCMOHHM M TOMOrpa$CKM 
M3o6pa:>Kemrn. CncTeMM 3a nonyqaBaHe Ha M3o6pa:>KeHIDI c H.D.peHoMarHMTeH pe3oHaHc. CncTeMM 
3a eyKJieapHa o6pa3Ha ,ll,MCrHOCTMKa 

27. AHaJIM3 M o6pa6oTKa Ha 6noeneKTplfqHn cnrHaJIM. BM.D.OBe 6noeneKTpifqHM CMrHaJIM M no-Ba:>KHM 
TeXHM xapaKTepMCTMKM. ITapaMeTpM Ha npou;eca Ha ou:n<PpoBaHe. IIpe,ll,BapnTeJIHa o6pa6oTKa M 
OTCTpaHHBaHe Ha apTe$aKTM B CMrHaJIMTe. IIpMMepM 3a KOHKpeTHM aHaJIM3M- OTKpMBaHe Ha QRS 
KOMTIJieKcM B EKr cnrHan M cneKTpaJieH aHaJIM3 Ha EEr cnrHaJI. CerMeHTMpaHe M KJiacn<l>nKai..J,MH 
Ha CMrHaJIMTe. 
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TeMH 3a rro.uroTOBKa 3a TeeT 

1. EJieMeHTII, II3rpaJK,ll,aJ:nii KOHCTPYKU:miTa Ha anaparypiiTe. KrracmpiiKau:ns: Ha rpa,Ll,IIBHIITe 
eneMeHTII. HoMIIHaJIHII CTOHHOCTII II II3MepeHII CTOHHOCTII Ha napaMerpiiTe, ,[(onycTIIMII 
OTKJIOHeHIIX OT HOMIIHaJIHaTa CTOHHOCT. Pe31ICTOp1I - KJiaCIIcpiiKal.(ml, OCHOBHII napaMerpii, 

KOHCTPYKU:Jljf II xapaKTepiiCTIIKII. HeJIIIHeHHII nonynpoBO,[(HIIKOBII pe3HCTopu. 

2. KoH,[(eH3aTopu. KrracmpuKaU:Jljf, OCHOBHH napaMerpu H xapaKTepHCTJI.KH Ha KOH,[(eH3aTopuTe u Ha 
,[(IIeJieKrpHI.(HTe, ll3TIOJI3BaHII 3a TXXHOTO npOH3BO,[(CTBO. KOHCrpyKI.(Jlj{ Ha KOH,[(eH3aTOpHTe C 

TIOCTOXHeH Kanal.(IITeT ( C opraHIIqeH, HeopraHuqeH II OKHCeH ,[(HeJieKrpHK). lloeynpoMeHJIHBH ll 
npoMeHJIIIBH KOH,[(eH3aTOpH ( C TB'bp,[( ll ra3006pa3eH ,[(HeJieKrpHK). 

3. Eo61IHH. KrracmpuKau:Jljf, OCHOBHH napaMerpii H xapaKTepiiCTHKH. KoHcrpyKu:Jljf H opa3MepxBaHe 

Ha 6o61IHH 6e3 cpepo-MarHIITHa copu:eBHHa. KoHcrpyKU:JI.51 II opa3Mep11BaHe Ha 6o6HHH c 
cpepoMarHIITHa copu:eBIIHa. MaTepuanu 3a MarHHTOnpoBO,[(II. Pa6oTa Ha 6o6uHIITe npu BHCOKH 
qecTOTII- CKHH ecpeKT u ecpeKT Ha 6nmocT. EKpaHupaHe. 

4. <l>yHKU:HOHaJIHII eneKTpOHHII ycrpoifcTBa. KBapu:oBH pe3oHaTop1I. Y crpoifcTBa c noBopXHOCTHH 

aKyCTllqHH B'bJIHH. K.JiacHcpHKal.(JljJ, KOHCrpyKTHBHH OCo6eHOCTH, OCHOBHH napaMerpH ll 

xapaKTepHCTIIKH, 3aMeCTBaJ:nii cxeMII. Oco6eHOCTH B KOHCTPYKU:Jlj{Ta Ha HHTerpaJIHIITe cxeMH. 
KoHTaKTH. K.rraciicpuKaU:JI.51, ocHOBHH napaMerpu H xapaKTepuCTIIKH. KoHcrpyKU:Jljf Ha KOHTaKTHTe 
ll KOHTaKTHHTe B'b3JIH. MaTepHaJIII 3a KOHTaKTHH TIOBbpXHOCTH ll ThBKaBII ,[(eTaHJIH. 

5. EHepruifHH 30HH B noeynpoBO,[(HHU:HTe. Bll.[(oBe nonynpoBO,[(HIIU:H. HocuTeJiu Ha 3apx,[(. 
,[(BIDKeHIIe Ha TOKOHOCIITeJIII. ToK B nonynpoBO,[(HHKa. P-N npexo,[( B paBHOBeCHo H B 

HepaBHOBecHo C'bCTOJIHHe. HIDKeKI.(JljJ II eKcrpaKI.(JljJ Ha TOKOHOCHTeJiu. IIpexo,[( MeTan

IIonynpoBO,[(HHK. V-A xapaKTepiiCTHKa Ha ll,[(eaJieH u peaneH ,[(IIO,[(. Bll.[(oBe npo61IBH. 
Kanau:HTeTII Ha ,[(IIO,[(a. Pa6oTa Ha ,[(IIO,[(a B HMnynceH pe)KHM u npii CHHyCOH,[(aJIHH Hanpe)KeHHJI. 
BII,[(OBe ,[(IIO,[(H. Oco6eHOCTH, xapaKTepucTIIKH H npHJIO)KeHue. 

6. EunonxpeH rpaH3HCTop. KoHcrpyKTHBHH oco6eHocTH. Pe)KHMH Ha pa6oTa. CxeMH Ha CBop3BaHe. 
IlpHHU:IITI Ha ,[(eHCTBHe Ha 6HTIOJIXpHJijf rpaH3HCTOp. ,[(BIDKeHIIe Ha TOKOHOCHTeJIH. KoecpHU:HeHTH. 

CTaTHqHu xapaKTepiiCTHKH Ha 6unoJI11pHJijf rpaH3HCTop npu cxeMH OE H OE. 3aBHCHMOCT Ha 

CTaTHqHIITe XapaKTepHCTHKH OT TeMneparypaTa. Pa6oTa Ha rpaH31ICTOpa Tipii TIOBHIIIeHH qeCTOTH. 
rpaHHqHH qecTOTH II napaMerpH. ,[(HHaMJiqeH pe)KHM Ha pa6oTa Ha 6HTIOJI11pHJijf TpaH3HCTOp. 

CxeMa . .[(uHaMlfqHII xapaKTepiiCTHKH u napaMerpu. Pa6oTa Ha rpaH31ICTopa B KJIIOqoB pe)KHM. 
K.JIIOq c OE. IIpexo,[(HII npou:ecii npii npeBKJIIOqBaHe. K.rr10q c OE. 

7. ,[(IIHHCTOpii II THpHcTopu. OcHOBHH 3aBHCIIMOCTH. V-A xapaKTepiiCTHKH. IlpiiJIO)KeHIIe . 

.[(uHaMuqHH napaMeTpH Ha THpiiCTOpa. CuMerpiiqeH TIIpHCTOp. CrpyKrypa. V-A 

xapaKTepHCTHKa. IlpHJIO)KeHIIe. 

8. YHunonxpHH (noJieBu) rpaH3HCTopu c ynpaBJixBam P-N npexo,[(. IlpHHU:HTI Ha ,[(eHCTBHe 
OcHOBHH. napaMerpu. CTaTHqHII xapaKrepucTHKH. MOS rpaH3HCTopu. CTaTuqHH 

xapaKTepiiCTIIKH u npHHU:IITI Ha ,[(eHCTBHe. Bll.[(OBe MOS crpyKTypii. IGBT rpaH3HCTopu. 

CrpyKrypa u eKBIIBaJieHTHa cxeMa. OcHOBHII xapaKTepucTIIKH u napaMerpii. 
9. OnToeneKrpoHHII eneMeHTu. IIonynpoBO,[(HIIKOBII II3JI'bqBaTeJIH Ha CBeTJIIIHa. IlapaMeTpu u 

xapaKTepucTHKH. IlonynpoBO,[(HIIKOBII cpoTonpueMHJII.(H. OnrpoHH. XapaKTepHCTHKH, napaMerpu 
u npHJIO)KeHue. 

10. AHanoroBH HHTerpaJIHH cxeMH. KrracucpiiKau:Jljf. OcHOBHH eneMeHTH B aHanorOBIITe HHTerpaJIHH 
cxeMH. Onepau:uoHHH ycHJIBaTeJIII. XapaKrepiiCTHKH II napaMerpu. U:ucppoBII HHTerpaJIHII cxeMH. 

TTL noruqecKH eneMeHTH. Bxo,[(HO H3XO,[(HH napaMerpu. 

11. ManoMOJ:nHH Mpe)KOBH rpaHc$opMaTopu. OcHOBHH 3aBIICHMOCTII. TexHonorJijf Ha npomBo,[(CTBO. 
KoHCTPYKU:Jljf u opa3Mep11BaHe Ha MarHIITOnpoBo,[(a H HaMOTKHTe Ha MaJIOMOJ:nHHTe Mpe)KOBH 

TpaHc$opMaTOpH. 
12. HHCKOqecTOTHH rpaHCcpOpMaTOpii. K.JiacHcpHKal.(HX, OCHOBHH napaMerpH ll xapaKTepHCTHKH, 

3aMecTBarn:u cxeMH Ha HHCKo-qecTOTHIITe rpaHccpopMaTopu. KoHcrpyKI.(JljJ II opa3Mep11BaHe Ha 

MarHHTOTipOBO,[(a ll HaMOTKHTe Ha HHCKOqeCTOTHII rpaHc$opMaTOpH. 

13. HMnyJICHH rpaHccpopMaTopu. OcHOBHII napaMerpu II xapaKTepiiCTHKH, 3aMeCTBamu cxeMH Ha 
uMnyJICHHTe rpaHccpopMaTOpii. BIIxpoBII napaMerpu. KoHCTPYKU:Jljf H opa3MepJIBaHe Ha 

MarHHTOTipOBO,lJ.a ll HaMOTKHTe, 



14. MoHTIDKHH npou;ecH, H3nomyBaHH npH npOH3BO~CTBOTO Ha eneKrpoHHa anaparypa. Oco6eHOCTH 
Ha MeXaHHqHIDI H eJieK-rpHqecKIDI MOHTIDK. 06eMeH, neqaTeH H nOB'hpXHOCTeH MOHTIDK. 

IlpoeKTHpaHe Ha neqaTHH OJiaTKH. 

15. HMe)I{)];HOCT Ha anaparypHTe. IloKa3aTeJIH 3a HMe)I{)];HOCT Ha eneKrpoHHHTe H3~eniDI. 

16. Mo~enH Ha eneKrpOHHH KOMnOHeHTH. B~oBe Mo~enH Ha EK. HenHHeeH Mo~en Ha 6HnonHpeH 
rpaH3HCTOp - eKBHBaJieHTHa CXeMa. JlHHeeH BHCOKOqeCTOTeH MO~eJI Ha 6HnOJIHpeH TpaH3HCTOp -
eKBHBaJieHTHa CXeMa. JlHHeeH MO~eJI Ha yHHnOJIHpeH TpaH3HCTOp - eKBHBaJieHTHa CXeMa. JlHHeeH 

MaKpoMo~en Ha onepau;HoHeH ycHJIBaTen. 
17. AHanoroB CHMynamp PSPICE- ocHOBHH aHaJIH3H: IlocTOHHHOTOKOB (DC), npoMeHJIHBOTOKOB 

(AC) H BpeMeHeH aHaJIH3 (TRAN). 

18. Ilpe~aBaTeJIHH <l>YHKIJ;HH Ha aKTHBHH <i>HJITpH OT n'hpBH H BTOpH pe~. 
19. qHCJIOBH Ko~oBe. ,[J;eceTifqeH, ~BoHqeH, rnecTHa~eceTHqeH, ~BoHqHo-~eceTHqeH. Ko~HpaHe Ha 

~BoHqHH qHcna C'hc 3HaK- npaB, o6paTeH ~on'hJIHHTeneH KO~ ~o ~Be. Cneu;HaJIHH Ko~oBe (Ha 

rpeu, Ha ):QKoHC'hH, YHHTapeH KO~). 
20. JiorHqecKH onepau;HH, ypaBHeHIDI, MHHHMH3HpaHe. OcHOBHH norHqecKH BeHTHJIH - ~e<l>HHHU:HH, 

03HaqeHIDI, Ta6JIHU:H Ha HCTHHHOCT. l(H<l>pOBH HMnyJICH. 
21. KoM6HHau;HoHHH nomqecKH cxeMH (~ernH<Ppamp, MYJITHOJieKcop, npeo6pa3yBaTen Ha Ko~, 

U:H<i>poB KOMnapaTOp, apHTMeTHqHH CXeMH) - ~e<l>HHHIJ;HH, 03HaqeHIDI, Ta6JIHU:H Ha HCTHHHOCT. 
22. l(H<i>pOBH ycrpOHCTBa C naMeT. TpHrepH- pa3HOB~HOCTH, ~eMCTBHe, Ta6JIHIJ;H Ha HCTHHHOCT. 

EpoHqH - CHHXPOHHH H cHHxpoHHH 6poHqH, 6poHqH c npoH3BoneH Mo~yn Ha ~eneHe. CHHxpoHHO 
H acHHXpOHHO ycTaHOBHBaHe H eynHpaHe Ha 6poHqHTe. PerHcrpH- npeMecTBa~H H 3a ~aHHH. 

23. MymHBH6paTOpH. MoHOCTa6HJIHH (qaKa~H) H acTa6HJIHH (aBToreHepHp~H) MYJITHBH6paTopH 
- oco6eHOCTH, npHMepH C JIOrHqeCKH eJieMeHTH H B HHTerpaJIHO H3n'hJIHeHHe. ,[l;eTeKTOp Ha <l>pOHT 

6e3 RC eneMeHTH. llHTerpanHH MYJITHBH6pampH (TaiiMep 555). 
24. CHcTeMa 3a aBTOMaTH3HpaHo npoeKTHpaHe Ha eneKrpOHHH ycrpoilcTBa OrCAD 10.5- B'hBe)l{)];aHe 

Ha CXeMa, C'h3~aBaHe Ha neqaTHa OJiaTKa, pa6oTa C 6H6JIHOTeKHTe - CJIOeBe, CHMBOJIH, 
oTneqanu;H, neqaTHH npoBo~HHIJ;H. Bp'h3KH Me)K)];y nporpaMHHTe qacTH, MepHH e~HHHU:H H 

npeo6pa3yBaHeTO HM. 

25. 06paTHH Bp'h3KH. OcHOBHH cBe~eHIDI. B~oBe o6paTHH Bp'h3KH. BniDIHHe Ha o6paTHHTe Bp'h3KH 
B'hpXy KaqecTBeHHTe nOKa3aTeJIH Ha yCHJIBaTeJIHTe. 

26. Y cHJIBaTenHo cnnano B cxeMa Ha CB'hp3BaHe OE. IlocTOHHHOTOKOB pe)f(HM - TeMneparypHa 

cTa6HJIH3au;IDI. RC ycHJIBaTenHo cnnano Ha npoMeHJIHBO Hanpe)l(eHHe. 
27. RC ycHJIBaTeJIHO cnnano B cxeMa Ha CB'hp3BaHe o6~ KoneKTop H o6~ ~penH. 

28. Onepau;HOHHH ycHJIBaTeJIH. OcHOBHH cBe~eHIDI. IlapaMerpH H xapaKTepHCTHKH. 3axpaHBaHIDI H 

3a~HTH Ha Onepan;HOHHH YCHJIBaTeJIH. 
29. OrpaHHqHTeJIH Ha Hanpe)l(eHHH. KoMnapaTOpH. 

30. Y CHJIBaTeJIH Ha MO~HOCT 

31. <I>HJITpH 
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