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1. CkJiaa miacniIoBaJbLHUX KacKaaiB

Iliocunenna cucnanie — HaWBXIMBIIIMK TpOLEC Yy paioeNeKTpoHili. Bix
noJisirae B 30l/Ib1IeHHI eHeprii iHpopMamiiHUX cCUrHaAJIB. SIKIIO MPY IOMY BX1JIHHH 1
BUXIJIHUM CHTHAJIM 3B’S3aHl JIHIHHOIO 3aJ€KHICTIO, TO MIJCUIJIEHHS Ha3UBaIOTh
JUHIUHUM.

IIpuHIMN €eJ1eKTPOHHOI0 MiJICHWIEHHS MOJISITA€ B KEPYBaHHI 32 J0NMOMOIOI0
€JIeKTPOHHUX NMPWIAAIB eJeKTPUYHUMH CTPyMAMH i HANPYramMu, CTBOPIOBAHUMM
CTOPOHHIM JIZKepeJioM eHeprii — JKepesioM KUBJICHHS.

EnemenTapHe miacuiIroBaibHE KOJIO, y3arajibHEHa CXeMa SIKOTO MpeCTaBlieHa Ha
puc.l, ckiamaeTscs 3 enekTpoHHOro mpwiany (EIT), Wioro HaBaHtaxeHHs (Hen) 1
JoKepena xKuBJiIeHHs (/{7K), 0 yTBOPIOIOTH 3aMKHYTE KOJIO — KOHTYp. Benuunnaa ctpymy
| y KOHTYp1 PETyIIOETHCS SIEKTPOHHUM MPUIIAJIOM Y 3aJIEKHOCTI Bl BXITHOTO CUTHATY
— BxigHOi Hampyru Upx. 3a JTONOMOTOI0 HaBaHTaXEHHS CJICKTPOHHOTO mpwiany Hen
3MiHa CTPpyMy IEpPETBOPIOETHCA y BUXiMHMHA curHan — Hampyry Usux. Enepris, sxy
3/1aT€H BUJIJIUTH BUXIJIHUNA CUTHAJI, TIEPEBUIIYE CHEPTil0 BXITHOTO CUTHAJY, 3aTpadycHy
Ha KEepyBaHHs €JEKTPOHHUM MpuiiajoM. HalmpocTimmn miacuiItoBaibHI KOJIa 3a3BUYai
HA3UBAIOTbh NiOCUTIOBATILHUM KACKAOOM.

BkaxeMo Ha OCHOBHI BJIACTHUBOCTI TOJIOBHHUX CKJIQJOBUX MiJCHIIOBAIBLHOTO
KacKajy.
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Puc. 1. Enemenrapse nicuitoBajibHE KOJIO

Enexrponnuii npunan (EII) — kepoBaHa Pe3UCTHBHICTH, IO pEryiroe crpym |.
PiznoBug EIl 1 #ioro TUN BUOMPAIOTH 3 ypaxXyBaHHSIM eHEPIeMUYHUX | CNeKMPAIbHUX
xapaxmepucmuk cueHnanie. Pe3suctuBHi BiactuBocTi EIl JOMIHYIOTH B OOMEXKEHOMY
3BEpXY Jlana3oHi 4acTOT, XapaKTEPHOMY ISl KOXKHOTO TUITY TIPWIIAJIIB. 3 TiABUIIICHHSIM
4aCTOTH TOYMHAIOTh BUSBIATUCH OCOOMMBOCTI (izmuHuX mporeciB B EIl 1 iioro
KOHCTPYKIlli, IO JOJAl0Th HOMY, KpIM pPE3UCTUBHMX, I€ 1 E€MHICHI BIIACTUBOCTI.
PiznoBuau EIIl, 1m0 BUKOPUCTOBYIOTHCS B TMIJACHIIOBALHUX KackaJaxX HaBEICHO B
tabn.1. Tyr ke 3a3HaueHI 3HAKU TOJSIPHOCTEH HAMpyr Ha enektpomax ElIT mono
eMimyeanbHo2o eneKkTpoaa, npu skux FEIl 3HaXOAUThCA B aKTUBHOMY pPEXUMI Ta
MOKJIMBUH JIIHIMHUIN pexuM poOoTtu EIlI, a TakoXK MPEACTaBICHO BUJ IXHIX CTaTUYHUX
sonbm-amneprux xapakmepucmux (BAX): 6xionux, 6uxionux i npoxioHux.



Tabmurs 1

VYMoBHE
no3Hauenus Ef7

BonbT-amnepHi xapakTepucTUKU

BXiJHA
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poXiJHa

V3arajbHEHHUI €JIEKTPOHHUM MPUIIaJL
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Tabmmma 1 (mpoaoBKEHHHS)

YMoBHE Bonbr-ammiepHi XapakKTepUCTHKH

no3nayeHns Ef1 BXinHA ‘ BHXiZHA ‘ npoxigHa

[TonpoBi TpaH3uCTOPH
(enexTponu: BUTIK (B), 3acnon (3), crik (C), minknanaka (/7))

[TobOBI TPAH3UCTOPH 3 KEPYIOUUM P-N MEPEX0I0M
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HaBanTa:kenHsi ejqekTponHoro npwiaay (Hen) meperBopioe 3MiHy cTpymy y
BUXiIHMII curHaJ. Sk mpaBuio, HUM € Hanpyra Upux, | Juie y BUXiIHUX KacKaaax
HiJICUJIEHHS CUTHAN — 1€ CTPyM lBux, 110 30y/Kye KIHIEBUHA NPUCTPil (HaBaHTa)KEHHS
CloXuBaya curHainy). BuOip HaBanTaxkeHHs EJ/] BU3HAYa€eThCS METOIO Ta
CTIEKTPAJIbHUMH XapaKTePUCTUKAMH MiJCUIIOBaHUX curHaiiB. Ha puc.2 mpencrapieHi
palioeneMeHT! Ta IXHI 3’€JIHaHHS, 110 3HAXOISATh BUKOPUCTAHHS B IiJCHIIIOBAJIBHUX
KacKajax sIKk HAaBaHTA)KCHHS €JIEKTPOHHUX MPUIIAJIiB.
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Puc. 2. HaBaHTa)keHHS €IEKTPOHHUX MPUIIAIiB



Jlzxepesto :xuBaenns (J7K) — e mxepeno noctiitnoi Hanpyru Uy. Moro enepris
NEPETBOPIOETHCS B EHEPril0 BHUXIAHOrO curHainy. BemmuumHa Ux 1 TOJSIPHICTH
HIIKIIOYEHHS JDKepena BU3HAYAEThCS BEIMYMHOKO (PIBHEM) CHTHAIIY 1 BUOOPOM THITY
EIl. Tlpu anamizi NIACUIIOBAIBRHUX KacKadiB JpKepesia JKUBJICHHS HaidacTile
IPEACTaBISAIOTh 17eaIbHUMH JDKEpeJaMU HaNpyrd, OCKIIBKM BHYTPIIIHIA Omip
pEAbHUX JKEPEeT )KUBIICHHS MaITUH.

Jlo ckmamgy MiACHIIOBAIBHUX KacKajiB, TOPSJ 3 OCHOBHUMH, BXOASATH IIE 1
JIOTIOMDXKHI €JIEMEHTH. 3a IXHBOIO JIOTIOMOTOIO 3a4aI0ThCS 3HAYCHHS BEITUYHH TOCTIHHUX
HAIPYT 1 CTPyMIB eJIeKTpoAiB EII mpu BiACYTHOCTI BX1AHOTO CHUTHATY, TOOTO 3a/1a€ThCs
PEXKUM CIIOKOIO IMICHIIOBAIBHOTO KacKamy; 3a0e3leuyeTbesi CcTabum3allis Ibhoro
PEXUMY, 3IHCHIOETHCS 3B’ 30K 13 CYMDKHUMU KOJIAMH Ta PO3B’3Ka KacKaiB 3a KOJIOM
XKuBJeHHSA. J[0 YmCiia JOMOMDKHHUX EJEMEHTIB BITHOCSATHCSA: OJIOKYIOUI Ta PO3ALIOBI
kouaencaropu — Cpy 1 Cp, pe3uCTUBHI NMOAIIBHUKK Harpyru - Ri, Ry, apoceni — Lyp,
Tpanchopmatopu TouO. DparMeHTH CXeM MIACWIIOBAIBLHUX KacKaJliB, 10 MICTSTh
JOTIOMIXKH1 €JIEMEHTH MpeJICTaBjIeH1 Ha puc.3 1 puc.4.
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Puc.3. Cxemu ¢popMyBaHHS pexUMy CIOKOIO Kackafdy 1 ioro crabdimizarii:
a) — B) KacKaJM Ha OIMOJSPHUX TPAH3UCTOPAX 13 CIUIBHUM EMITEpOM,

) — J1) KacKaJy Ha MOJIbOBUX TPAH3UCTOPAX 13 CIIUJIBHUM BUTOKOM,
€) — €) KacKaJ Iy Ha eJIEKTPOHHUX JIaMIax 13 CIUIBHUM KaTo10M
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Puc.4. Cxemu po3B’si3KM KacKadiB 32 KOJIOM >KHBJICHHSI:
a), 0) pesuctusHi (RC- hinmbTpu HU3BKUX YACTOT),
B) inaykTHBHI (LC- QiIbTpH HU3BKHX YACTOT)

3a60anHa 01 camocminunoi pooomu

1. 3acBoiTH NPUHLIMI €JIEKTPOHHOTO MIJICUICHHSA. Y poO0YOMY 30LIUTI JUIsl CAMOCTIIHOL
poOOTH BUKOPUCTOBYIOUM pPHUC.]l HAKpPECIUTH 1 3amam’sTaTh y3arajibHEHY CXeMy
M1JICWJTIOBAJILHOTO KoJia (IM1ICHIIFOBAJILHOTO KAaCKay).

2. BukopuctoByroun Tabnumro | HakpecauTH 1 3amam’sTaTd  yMOBHI TpadivHi
MO3HAYEHHsI EJEeKTPOHHUX mnpunaaiB (EI), MO 3acTOCOBYIOThCS Yy MiJACUIIOBayax.
VYkazatu 3HaKM TOJISIPHOCTI HAMpyT, M0 MNPUKIAAAIOThCS 10 elekTpoaiB Ell mono
EMITYBaJIBHOTO €JEKTPOJa, MpPU SKUX MOXJIMBUN JHIMHUA pexum podotu Ell.
Haxkpecautu BAX EII

3. BukopucTtoBytoun puc.2 HaKpECIWTH 1 3amaM’siTaTd YMOBHI TpadidHi MO3HAYEHHS
pa/ioeIeMEeHTIB, 10 3aCTOCOBYIOTHCS SIK HAaBaHTaXeHHs ET1.

4. BUKOpUCTOBYIOUM pPHUC.3 HAKPECIUTH 1 3amaM’ siTaTH CXEMH, M0 3a0e3MeuyioTh
dbopmyBaHHS 1 CTaOLII3AIlII0 PEKUMY CITIOKOIO KaCKaJliB, BAKOHAHUX Ha pi3Hux Ell.

5. BukopuctoBytoun puc.4 HaKpeCIUTH 1 3aCBOITH CXEMHU PO3B’SI3KH ITiICUITIOBATBHUX
KaCKaiB 3a KOJIOM >KUBJIEHHS.



Konmponwvni numannsn

1. B yoMy cyTh npoliecy MiJICHJICHHS CUTHATIB? 3a SKUX YMOB MiJCUICHHS
HA3UBAIOTh JIHIAHUM?

2. [lepeniuiTh OCHOBHI CKJIQJIOBI €JIEMEHTApPHOTO M1JCHUITIOBAILHOTO KoJia (Kackasa).

3. TlosicHITB, K B110OYBA€THCS MPOIIEC MiACUICHHS CUTHAIIB?

4. BkaxiTh OCHOBHE Npu3HaueHHs El] y miacwiroBalbHOMY Kackai. [lepemiyitsh
pizHoBUU El1.

5. VkaxiTh Npu3HAUYEHHS B MiJACHIIOBAIILHOMY Kackaai HaBaHTtaxeHHs EIl. IlepeniuiTh
iX pi3HOBH[IH.

6. YKaxiTh NIpU3HAYCHHS JIKepesia )KUBICHHS.

7. YKaxITh MPU3HAYCHHS TOTIOMDKHUX €JIEMEHTIB Y IMiICUITIOBaYaXx.



2. OCHOBHIi cXeMH MiACHJIIOBAJIBLHHUX KAaCKaIiB

Jlns mijcuiieHHs 1HpopMaIiitHUX CUTHAJIB Y 3aJIeKHOCTI B/l IXHBOTO XapakTepy 1
METH BUKOPHUCTaHHS 3aCTOCOBYIOTH Pi3HI THIH TiJICHIIOBAILHUX KacKadiB. BkakeMo
OCHOBHI 3 HUX. 3a CITOCOOOM TiIKIIFOUEHHS €JIEKTPOIIB /10 3arajIbHOTO BYy3J1a IPUCTPOIO
PO3PI3HAIOTE: CXEMU 31 CHLIbHUM emimysanvHum erekmpooom (cuiabHuM emitepom CE,
cnitbHUM BuTOKOM CB, cninbHuM katogom CK); cxemu 31 cninbHum 30UpanbHUM
enekmpooom (cuinpbHUM KosnekTopoM — CK, criimpauM cTokoM — CC; CIJIBHAUM aHOIOM -
CA); cxemu 31 cninbHum KepysaibHum eiekmpooom (cnimpHoro 6a3ot0 — Cb, crimpHuM
3atBopoM — C3, cminbHOiO ciTkoro — CC). IloHATTS ,.cninvHuii enekmpod” 'y 1HX
PI3HOBHJIaX KacKaJiB BU3HAYCHO I 3MIHHUX CKJIAJOBUX HANpPyr 1 CTPYMIB OO
CRIbHO20 Y314 (KOPIyCa) CXEMH.

KpiMm TpboX 3a3HaYEHHX CXE€M BHUKOPHUCTOBYIOTH TAaKOX: CXEMH 3 PO30ileHUM
HABAHMANCEHHAM, KACKOOHI cXeMu, oughepenyilini niocunosayi, CXeMH 31 CKIA0eHUMU
mpanzucmopamu Tomo. OcoOiauBe MiCLe 3alMaloTh nidCUN08adi NOMYHCHOCMI 1
KaCKaJIu Ha onepayiuHux niocuniosaqax.

PosrisiHeMo cXeMOTEXHIKY BiJ3HAYEHUX MiJCHIIOBAILHUX KAaCKaJIB 1 BKAXKEMO
iXH1 OCHOBHI1 BJIaCTHBOCTI.

2.1. Kackaau 3i CIJIBHUM €MIiTYBAJIbHUM €JICKTPO0OM

[{i migcumroBaidbHI KOJA OJep:Kajiu HalOUIbllle MOIIMPEHHS B CXEMOTEXHIIl
paioeNeKTPOHHNX MPUCTPOiB. IM BlacTHBi: iHBEpCis, TOOTO 3MiHA TONAPHOCTI CUTHAIY,
1 BUCOKMM KOE(IIEHT MIACUICHHS, SIKUM MOXKE J0CSAraTH JEKIIbKOX COTEHb, —
Koe(illeHT Tepenadl CUTHAy 3a Hampyror. BxigHuil omip Kackagy BHU3HAYA€ThCA
eJIeMeHTaMu B KoJll KepyBajibHOTro enekrtpoaa EIl, ioro pi3HOBHAOM, THUIIOM 1 MOXE
JOCSITaTH BEJIMKOI BeIMYMHU. BuxigHuil onip Kackajay BU3HAYAETHCS, TOJJOBHUM YHHOM,
OTIOPOM HaBaHTAKEHHS €JIEKTPOHHOTO MpUiIaay. Y3arajibHeHa cXema 1 MPUKIaAN CXeM
KAaCKaJIiB 13 CIUIBHUM €MITYBAJIbHUM €JIEKTPOJIOM HaBEJICHI Ha PHC.S.
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Puc.5. Cxemu kackafiB 13 CIUIBHAM €MITyBIBHUM €JIEKTPOIOM:
a) y3araJibHEeHa cXeMa,
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0) pe3ucTOpHMIA MiACKUIIOBaY Ha OIMOISIPHOMY TPAH3HUCTOPI,
B) PE3UCTOPHMI MiACHIIIOBAY HA IMOJILOBOMY TPaH3UCTOPI,

:I_
RB

n)
Puc.5. Cxemu kackaiB i3 CIIUTLHUM €MITYBaJIbHUM €IEKTPOIOM (ITPOIOBKEHHS):

') PE30HAHCHUI MIJCHIIIOBay Ha OIMOISIPHOMY TPaH3UCTOPI,

I') pe30HAHCHHI MiACHIIOBAaY Ha MOJILOBOMY TPAH3UCTOPI 3 aBTOTpaHCHOpPMATOPHUM
3B’S3KOM 3 KOJIUBAJILHUM KOHTYPOM,

) IUPOKOCMYTOBHH ITiICHITFOBAY HA OIMOJISIPHOMY TPAH3UCTOPI.

3a60aHHA 0 CAMOCMIHOI pobomu

1. 3acBoiTH BIACTMBOCTI MiJACHIIOBAIBHUX KacKadiB 13 CIUIBHUM €MITYBaIbHUM
€JEKTPOIOM.

2. Y pob0o4OoMy 30IIMTI JUIsl CAMOCTIHHOT pOOOTH HAKPECIUTH Psii CXEM TaKMX KacKaliB
BUKOpUCTOBYIOUM Bcl pizHoBuau EIl, mio npencraBneni B Tabmumi 1, pizHOBUIU
HaBaHTaxxeHb Ell, siki HeBeeH1 Ha puC.2, a TAKOXK cXeMH (POPMYBAHHS PEXKUMY CITOKOIO
EIl, o mokasani Ha puc.3.

2.2. Kackaau 3i ciyibHUM 30MpPaJIbHUM €JIEKTPOAOM

Taki Kackagu HE 1HBEPTYIOTh CUTHAJ, a iXHIA KOeQILIEHT Nepenayl CUTHaly 3a
Hanpyrow OJu3bkuil 70 oAuHUIl. ToMy iX Ha3uBaKIOTh nogmoprosauamu. Bucokuit
BXIJTHUHM 1 HU3bKUU BUXIJTHUN OIIp MOBTOPIOBAYIB BU3ZHAYMIIM iX IIMPOKE BUKOPUCTAHHS
AK BXiJHI, OyQepHi 1 BHXIJHI KAacKaaud paalOCNeKTPOHHUX MPUCTPOIB. [ IMOOKHMIA
HETaTUBHUU 3BOPOTHUM 3B 30K, BJIACTUBUI MOBTOPIOBaYaM, OCJIA0JISE YACTOTHY
3aJIe)KHICTh OTMOPY HABAHTAXXEHHsI €NEKTPOHHOro mpuiany Hep, TOMy HaiuacTimie sk
HaBaHTa)XeHHs H g7 BUKOPUCTOBYIOTH pe3uctop. Ha puc.6 HaBeneHi y3araibHeHa cxema
Ta MPUKJIAU CXEM MTOBTOPIOBAYIB.

3ae0annsa ona camocmiinoi pooomu

1. 3acBoiTH BJIACTHUBOCTI TMIJACUJIIOBAJIBHUX KacKadiB 13 CHOUIBHUM 30UpajbHUM
€JIEKTPOJIOM.
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2. Y pobouoMy 30LIUTI JIJIsl CAMOCTIMHOT pOOOTH HAKPECIUTH Psi CXEM TaKuX KacKaJliB
BUKOPHUCTOBYIOYH Bci pizHoBuau EIl, 1o nmpeacrasieHi B Tabuuii 1.
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Puc.6. Cxemu KackajiB i3 CIIIJIBHUM 30MPaTbHUM €IIEKTPOIOM (ITIOBTOPIOBAYIB):
a) y3arajibHeHa cxema,

0) moBTOpIOBaY Ha OIMOJIIPHOMY TPAH3UCTOPI,

B) MOBTOPIOBAY Ha MOJIOBOMY TPaH3UCTOPI,

I') IOBTOPIOBAY Ha OIMOJIIPHOMY TPAH3UCTOPI 3 MIJABULIEHUM BX1JHUM OIIOPOM,
I') MOBTOPIOBAY Ha MOJLOBOMY TPAH3UCTOPI 3 MiBUIIEHUM BX1JHUM OIIOPOM

2.3. Kackaau 3i CIVIbHUM KepPYBAJbHUM €JIEKTPOAOM

Taki kackagu MawTh HU3BKUM BXIJIHHH OIMp, a BHUXIJIHHA OIIp 1 BEIMYHHA
KoedillieHTa MiACUIISHHS TakKi Xk, K 1 B KacKaJiB, IO 310paHi 3a CXEMOIO 31 CIUJIBHHM
eMITyBaIbHUM enekTpogoM. OmHaK, Ha BIAMIHY BiJl OCTaHHIX BOHU HE 1HBEPTYIOTh
CUTHAJI 1 MAalOTh Ty TEepeBary, 10 3 MDKEICKTPOIHUX eMHOcTed EIl Ha ixHIO poOOTY
BILJIMBAE JIMILE €MHICTh MK €MITYBaJIbHUM 1 KepyBaibHUM enektponamu EIT Cgg. e
PO3IINPIOE YACTOTHUHN JT1alla30H IMIJICUIICHHS 1 BU3HAYA€E IMUPOKE BUKOPUCTAHHS TaKUX
KacKamiB Id MHIJACWICHHS BHCOKOYACTOTHHUX cUrHaigiB. CXeMH KackajiB 13 CIIJIbHUM
KepyBaJbHUM €JICKTPOJIOM HaBeJIeHI Ha pHcC.7.
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3aeoanns ona camocmiinoi pooomu

1. 3acBOiTH BIACTHUBOCTI MiJICHJIIOBAJIbHUX KAacKaJliB 13 CHUIBHUM KEPYBAJIbHUM
CIICKTPOJIOM.

2. Y poOo4YOMy 30LIUTI JJIsi CAMOCTIHHOT POOOTH HAKPECIUTH PsIi CXEM TaKUX
KacKaJliB BUKOpUCTOBYIOUM pizHoBHaM EIl, mo nmpeacrasieni B Tabmumi 1.
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Puc.7. Cxemu kackaiB i3 CHUIBHUM KePyBaJbHUM €JIEKTPOIOM:
a) y3araJbHEHa cxeMma KackKauy,

0) pe3oHaHCHUI MiICHITIOBAY Ha OIMTOJIIPHOMY TPAH3UCTODI,

B) PE30HAHCHUI MiICHITIOBAY HA TIOJIBOBOMY TPaH3HCTOPI

2.4. Kackaam 3 po3IiIeCHUM HABAHTAKEHHAM

{1 migcwiroBaibHI KacKaJMW CIOJIYYalOTh BJIACTHBOCTI IHBEPTYIOUMX KacKaJiB
(m.2.1) i mosroproBauis (m.2.2). IX BUKOPHCTOBYIOTH sl OZEp)KAHHS ABOX KOIiif
CUTHAJIB, IO BifIPi3HAIOTHCS HOJAPHICTIO (3HAKOM), i HA3UBAIOTL (azoineepmopamu. Im
BJIACTUBUN TJIMOOKUN HEraTMBHUMN 3BOPOTHHUM 3B’A30K, TOMY, SIK 1 y MOBTOPIOBAYIB, Y
HUX B skocTi HaBaHTaxeHHS EIl Hpy BUKOPUCTOBYIOTH PE3UCTOPH, a KoedillieHT
nepeqayi CUTHaJy 3a Halpyrol B eMITYBaJIbHOMY IUIeUl OJIM3bKUN /10 OJUHMIL.
KoedimienT nepemadi curHaidy 3a Hampyrow y 30MpaIbHOMY IUI€Ul BiJIPI3HSETHCS Bij
HBOTO 3HAKOM 1 MOXE MaTH Ty K BeJIUYMHYy. BXimHMI omip Kackaay MOKe J0ocsraTv
BHCOKHX 3HA4Y€Hb, a BUXIJIHMH — BU3HAYAIOTHCS BEIIMYMHAMHU OIOPiB HaBaHTa)keHb EII
Re 1 R3. Cxemu KackaiB 3 pO3/IJIECHUM HAaBaHTAKCHHSIM HABEJCHI Ha pUC.8.
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a)

Puc.8. Cxemu kackajiB 3 po3AUICHUM HaBaHTAKEHHSM ((Pa30iHBEPTOPIB):
a) y3arajbHEHa cXxema Kackajy,

0) dazoinBepTOp HA OIMOIIPHOMY TPAH3UCTODI,

B) (ha30iHBEPTOP Ha MOJbOBOMY TPAH3UCTOPI

3a60anHA 01 cCAaMOCmiHoi pobomu

=

3acBOITH BJIACTUBOCTI MJCHIIOBAIbHUX KaCKa/liB 3 PO3/IIJICHUM HAaBAHTAKCHHSIM.
2. Y pobouomy 30MIUTI Ui CAaMOCTIHHOI pOOOTHM HAKPECIUTU PAI CXEM TaKHX
KAaCKaJ[iB BUKOpUCTOBYI0UM pi3HOBUAM Ell, mo npencrasneni B Tadbiumi 1.

2.5. Kackoani nmigcuniaroBavi

Kackomuuii migcuiaroBay, y3arajibHEHa CXeMma sKOTO MpeJCcTaBlieHa Ha puc.9a,
BJIACHE KaXXyud € Moau(ikaiiero Kackagay 31 CHUIBHUM €MITYBaJbHUM €JIEKTPOJIOM
(n.2.1. puc.5a). lo #oro ckjaay BXOISATH JABa €JICKTPOHHUX MpUiIaAu: OCHOBHMU Ell,
AKUM BBIMKHEHO 33 CXEMOIO 31 CHUIBHUM EMITYBAJIbHUM EJIEKTPOJAOM 1 TONOMDKHHIMA
EIl,, BBIMKHEHMIA 32 CXEMOIO 31 CIIJILHUM KEPYBAJIbHUM eleKTpoaoM. Jlonmomikuuit E11,
(aKTMYHO BUKOHYE POJIb €KpaHa, 10 PO3[iiase OCHOBHMUA EIl; 1 OTO HaBaHTa)KEHHS
HEH.

TakuM YWHOM, KacKoJHa cXema IIOAIOHO TOMy, SK 1 cXeMa 31 CHIJIbHUM
EMITYBaJIBLHUM €JICKTPOJOM MOXE MATH BEJIUKUI BX1HUM OMIp Ta BUCOKUN KOEDIIIEHT
MIJCUJICHHS 1, IPU IbOMY, K 1 CXeMa 31 CIUIBHUM KepyBaJbHUM €JIEKTPOJIOM, BOHA MAa€
MIHIMQJIbHY MpPOXIJHY €MHICTh. KackogHi cXeMu 3acCTOCOBYIOTH i MIJACHICHHS
BHCOKOYaCTOTHHX CHUTHAIIB.

CxeMH KacKOJHMX ITiICHIIFOBAayiB HaBeIeH1 Ha puc.9.

3aeoanna ona camocmiinoi pooomu
1. 3acBOITH BJIaCTUBOCTI KACKOIHUX IT1JCUIIOBAYIB.
2. Y pob60o4oMy 30MIHTI JUIsi CAMOCTIHHOT pOOOTH HAKPECIUTHU PSIJT CXEM TaKHX KacKaJiB

BUKOPUCTOBYIOUM pisHOBUAM Ell, mnpencraBieHux B Tabmuii 1, pi3HOBUIU
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HaBaHTakeHb E/], siKi HaBeIEHO Ha pHUC.2 1 cXeMU (POPMYBAHHS PEKUMY CHOKOI0 ET],
110 HaBeJIeH1 Ha puc.3.

E)K
r@l c=C
HE,_, EI R51
32 BﬁX
K2 1
El CILR,,
31|E2 | I
“En) iy
BX P
E1
o——o0 o
a)

Puc.9. CxeMu KacCKOJIHHUX MiJACUIIOBAYIB:
a) y3arajibHEHa cXema,

0) pe3UCTOPHUI KACKOJHUM ITiJCHITIOBAY,
B) P€30HAHCHUIN KAaCKOJIHUHU IiCHIIOBAY

2.6. Kackanm 3i CKJIaIeCHUMU TPAH3UCTOPAMH

3’eHaHHA NBOX TPAH3MCTOPIB, IO MpenactaBieHi Ha puc.l0, iMiTyIOTH OAMH
TPAH3UCTOP 3 MOJINIIEHUMHU MNapaMmeTrpamMu. Taki 3’€AHaHHS HA3UBAIOTh CKIAOEHUMU
mpausucmopamy 1 BAKOPUCTOBYIOTh Y CXE€MaXx, IO MPAIIOI0Th 3 BEJIUKHUMH CTPYMaMH,
HalpuKaJ, Yy BHXIJHUX KacKajax IMIJICUJIEHHS MOTY>KHOCTI Ta y cTabum3aTopax
Hampyru. Y BXIJHUX KacKaJax WIJCHIIOBAIBHUX CXEM CKJIaJeHl TPaH3UCTOPHU
BUKOPUCTOBYIOTh, KOJIM HEOOXIMHO 3a0e3MmeyuTH BeNuKuil BxigHuil omip. Cxemu
KaCKaJIiB 31 CKJIaICHUMH TPAH3UCTOPaMU NpeJicTaBieHl B 1. 2.7 1 B 1. 2.9.

K

Puc.10. CknazneHi TpaH3UCTOPU:

a) KoMOiHaIs OIMOJISPHUX TPAH3UCTOPIB 3 OJHAKOBHM TUIIOM MPOBIAHOCTI (Mapa
JapniHrToHa),

0) koMO1HaIIs OIMOISIPHUX TPAH3UCTOPIB 3 PIZHUMU THIIAMH ITPOBIIHOCTI (ITapa0KCHA mapa),
B) KOMOiHa1lig MOJIBOBOTO 1 OIMOJSAPHOTO TpaH3UCTOPIB (mapa JlapaiHrroHa)

16



3aeoannsa ona camocminnoi pooomu

1. 3acBoiTH NpU3HAYEHHS 1 CXEMOTEXHIKY CKJIaJICHUX TPAH3UCTOPIB.
2.Y pobodoMy 3OMIMTI JJIsi CAaMOCTIHHOI POOOTH HAKPECIUTH CXEMHU 3 €IHaHHS
TPAaH3UCTOPIB, IO YTBOPIOIOTH CKIIAZICHI TPAH3UCTOPH.

2.7. Indepenuiiini kackaamn

Jughepenyitinuii niocunrosarvrull Kackad Mae BETUKHA KOCQIIIEHT MiACHICHHS
PI3HHUIIEBOT BX1HOI HAMIPYTH 1 HEUYTTEBUH 10 ioro cuHpaszHoi ckianoBoi. [Ipu Bucokii
CHUMETPpIi, SIKa JETKO JOCSATAEThCSA B IHTETPAIIBHUX CXEMaX, KacKaJl HeUyTTEBHUH 10 3MiH
TEeMIIEpaTypH, MyJbCalliil HAPYTH JKepesa KUBJICHHS 1 CHH(A3HUX CUTHAJIIB HABOJIKH.
VY TenepimHii yac audepeHIiitHui miACUIoBaY € OCHOBHOIO CXEMHOIO KOH(Irypariie€ro,
Ha 0a3l SIKOT CTBOPIOIOTHCSI YMCIIEHHI MIJICUIIOBANIbHI cXeMH. CxemH IHu(epeHIitHuX
KAaCKaJiB HaBe/leH1 Ha puc.11.
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Puc.11. Cxemu nudepeHninHux KacKkamiB:

a) y3arajibHEHa CXema,

0) cumeTpuyHMiA qudepeHIiHN i ICHITIOBaY Ha OIMOJIIPHUX TPAH3UCTOpaX,
B) HECUMETPUYHUH TUEPEHIIIHHIIA MIJICUIIOBAY Ha MOJIbOBUX TPAH3UCTOPaX,
r) dazoiaBepTOp HA AUDEPEHIIIHHOMY KacKaJi,

I') pe30HAHCHUI MiJICKITIOBAY Ha AUQEpeHIIHHOMY KacKal,

1), €) CHMETpHYHI JU(EPEHIIIiHI MTiCHITIOBAYl Ha CKIaICHUX TPAaH3UCTOpaX

3a60anHA 0 cAaMOCmilHoi pobomu

1. 3acBoiTu Bi1acTUBOCTI TUMEPEHIIIHHUX MIACHIIOBATLHUX KaCKaiB.

2.Y poboyoMy 30MIUTI JIJIi CAMOCTIMHOI POOOTH HAKPECTUTH PSAJl CXEM CUMETPUYHHX 1
HECUMETPUYHUX JAU(PEPEHIINHUX MIACUIIOBAIBHUX  KAacKaliB  BHKOPUCTOBYIOUHU
PI3HOBHIM TPAH3UCTOPIB, HABAHTAXKEHb H 7 1 JOMTOMIKHUX €JIEMEHTIB.

2.8. Kackaau Ha onepamiiiHUX MiICHII0BAYAX

Onepayiunuti niocumosay (OI) — sBisge co00I0 MIKPOCXeMYy BHCOKOSKICHOTO
MJCUITIOBAaYa MOCTIHHOTO cTpymy 3 audepeniiiaum BxoaoM. OIl Mae BUCOKHUI BX1AHUIMA
omip, HU3bKUI BUXIJHUN OIip, BUCOKUN KOEQIIIEHT Mepeaadl Halpyrd Pi3HUIIEBOTO
CUTHaITy. 3aBIsSKH CBOild jaemeBu3HI Ta MiHiatiopHocTi OIl 3Halinum mmpoke
3aCTOCYBaHHS B CXEMOTEXHIIIl CyYaCHUX PaJlI0CJICKTPOHHUX MPHUCTPOIB. Y JHINHUX
kackagax 3 Ol 3aBkay BUKOPUCTOBYIOTh TTTMOOKHUI 30BHINIHIN HEraTUBHUN 3BOPOTHUMN
3B’SI30K, IO CTa01II3ye XapaKTePUCTUKHA CXEMHU, TaK, 10 BOHU MPAKTUYHO MEPECTAIOTh
sasiexxatu Bij napamerpiB OIl 1 BU3HaYalOThCs TUTBKU 30BHIMIHIMUA Kosiamu. Ha puc.12
HaBEJICHI y3arajbHeHa cXeMa Ta MpukKiIaan cxeM kackamuis 3 OI1.
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Puc.12. Cxemu kackaaiB Ha OInepariiHuX IiJCUIF0BaYaXx:
a) y3araJlbHeHa cXeMa KacKaJy, [0 He IHBEePTYE CUTHAIIH,
6) migcumoBad Ha OIl, sxuii He IHBEpTYye CUTHANH,

B) nosToptoBay Ha OII,

T) y3arajipHeHa cXeMa Kackafy, 10 iHBepTYye CUTHAIIH,

1) migcumoBad Ha OI, sikuit iHBEpTYE CUTHAIH,

1) iHBepTyrounii cymarop Ha OV,

o
o
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Puc.12. Cxemu kackajiB Ha onepaniiHuX MiACHIIOBadax (IIPOJTOBKEHHS):
e) iHBepTyrouuii cymarop Ha OII,

€) migcwiroBad Ha O, o BiIHIMa€e CUTHAIH,

) IHTerpyrounii migcumoBad Ha OI1,

3) miacwIoBaY, o audepeniiroe, xa O,

W) miJcuiIoBady, 1o jgorapudmye, Ha OI1,

1) miJcHIIIOBaY, 110 moTeHiioe, Ha OI,

i), i) aktuBHI RC-dinpTpu Ha OI1

3a60anHs 0na camocminunoi pooomu

1. 3acBoiT OCHOBHI BIAacTUBOCTI omepariitnux miacwioBadiB (OIl) 1 nmpuHIUn
iXHBOTO BHKOPHUCTAHHS B CXEMOTEXHIIll MPUCTPOIB MiJICUIICHHS i aHAJIOrOBOi OOpPOOKH
CUTHAJIIB.

2. Y poOo4oMy 30IIUTI JIJISi CAMOCTIITHOT pOOOTH HAKPECTUTH Pl CXEM KacKaIiB 3
OIl BUKOPUCTOBYIOYM MPUKIA/IU, TPEACTABIICHI HAa pUC.12.

2.9. BuxiaHi kackaam micuJIlOBaviB MOTYKHOCTI

[l1 migcwmoBanbHI Kackaaw 3a0e3MedyloTh 3a/laHy BHUXIJAHY MOTY)XHICTh B
KIHIICBOMY HaBaHTaXeHHI0. [Ipy IbOMy, IEPETBOPIOIOYN SHEPTIIO HKepesia KUBJICHHS B
3MIHHUM CTpPyM Yy HaBaHTa)X€HHI, BOHM TOBUHHI 3abe3neuyBatu Bucokuit KKJ[ —
BIJIHOIIEHHS MOTY>KHOCTEH 3MIHHOTO CTPyMYy B HAaBaHTAa)KEHHI Ta MOCTIHHOTO CTPyMYy,
10 MOJAEThCS BiJ JpKepesa kuBjieHHs. Buxigna nmotyxHicth 1 KK — HaliBakiuBimi
rapaMeTpH KX ITiICHIIOBAJIbHUX KacKaIiB.

OCHOBOIO CXEMOTEXHIKM IMiJICHIIIOBAYiB TOTY>KHOCTI € KacKaaud 31 CIUIBHUM
EMITYBaJIbHUM €JIEKTPOJOM 1 KAacKadu 31 CHUIbHUM 30UpalbHUM enekTpoaoMm (m.2.1,
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n.2.2). Y HUX BUKOPHUCTOBYIOTh OJIMHOYHI 1 CKkjaneHl Ell, a TakoX iXHe mapajeiibHe
3’€JJHAHHS Ta ABOTAKTHI CXeMHU BMUKaHHS El1.

s 36inemenss KKJI BUKOpUCTOBYIOTh €KOHOMIYHI peKUMU poOoTH El, 3a IKUX
YacTUHY MeploAy KOJUBaHHA cTpyM EIl nopiBHIOE HYIO. PO3pI3HSIOTH Taki peKuMU
pob6otu EII: A, B, AB, C Tomro.

VY pexumi pobotu A ctpym EIl HIKOIU HE AOPIBHIOE HYIIO, WOTro MOCTIMHA
CKJIQJIOBa, SIKa JIOPIBHIOE TOJIOBMHI MakCUManbHOTO cTpymy Ell, - Benuka, Tomy KKJI
cxeMu Hu3bkuii — meHumid 50%. Yepes me pexum A B MiJICHIIOBaYax IMOTYXXHOCTI
BUKOPHUCTOBYIOTH TIOPIBHSHO P1JIKO.

VY pexumi pobotn B crtpym EIl mpoTsarom OJHOTO HAamiBIEPiOAY KOJIMBAHHSA
BIIMIHHMM BIiJlT HYJIS, TOBTOPIOIOYM ITJICHITIOBAHUN CHUTHAQJI, a MPOTATOM 1HIIIOTO
HAIIBIIEPIOay — OPIBHIOE HYIIO. Y pexkumi podotu AB ctpym EII BiAMIHHMN Bif HyJs
MPOTSATOM TPOMIKKY Yacy OUIBIIOTO, HIX IOJOBHHA TEPIOAy KOJMMBAHHA. Y PEXUMI
po6otu C ctpym EIl BiAMIHHUN Bif HYJS NPOTATOM MPOMDKKY 4Yacy MEHIIOTO, HIXK
MOJIOBUHA NEP10]ly KOJMBAHHS.

OueBugHo, MO B pexkumax podotu B, AB 1 C 3’aBASIOTbCS CWIBbHI HEMHINHI
croTBopeHHs curHaiy. L{i cnorBopenHsa B pexxumax poootu B u C 3MeHmIyroTh, a B
pexxumi pobotu AB ycyBaroTh 3aCTOCOBYIOUM JBOTAKTHI CXeMHU BKItoueHHA Ell. 3a
TaKoOro BKJItOUEHHS ABa EIl (uu nBi rpynu El]) nmonepeMiHHO NPalOTh B aKTUBHOMY
peXkuMi, MO Yep3l MIACHIIOIYU PI3HOMOJSPHI CKIAIOBI CHUTHaNy. 3a BiJICYTHOCTI
BXIJTHOTO cUTHaiy B pexumax pobotn B u C o0oe EIl 3akpuTi, TOOTO iXHIH CTpyM
CIIOKOIO JIOPIBHIOE HyNIO. Y pexumi podotn AB 3a BIACYTHOCTI BXIJIHOTO CHUTHAILY
CTPYM CIOKOIO Manui. ToMy, JBOTakTHI cxeMH B pexumax poootu B, AB 1 C marTh
ictoTHO OUTbII BucOkUi KK/ y mopiBHSHHI 3 pexxuMOM A.

Pexxum A BUKOPUCTOBYIOTH JUISl JIHIMHOTO MIACWJIEHHS MOTYXKHOCTI SIK
BHCOKOYACTOTHUX TaK 1 HHU3bKOYACTOTHUX cuTHamiB. [lpukimagm cxeM, y SKHX
peani3yeThCs 3a3HAYCHHUN peKuM, HaBeeH1 Ha puc.13.
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Puc.13. Cxemu KackaiB MiJICHIICHHS MOTY>KHOCTI B PeXUMi poOOTH A:

a) MiJCUIIOBAY MOTYHOCTI HU3bKOYACTOTHUX CUTHAJIIB Ha OIMOISIpPHOMY TPaH3HCTODI,
0) micuiIIoBay MOTYKHOCTI HU3bKOYACTOTHUX CUTHAIIB Ha MEHTO/II,

B) IOBTOPIOBAY Ha CKJIAJICHUX OIMOISPHUX TPaH3UCTOpaxX
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JIBoTakTHUM pexxumaM pobotu B 1 C BrnacTuBuil 311aM NepeaTHOT XapaKTePUCTUKH
noOau3y HyJs, IO TPU3BOAUTH JO TOSIBA NEPEXIJTHUX HENIHIMHUX CIPOTBOPEHb
curHaiiB. [Ipu pe3oHaHCHOMY MiJICUIICHHI BUCOKOYACTOTHUX CUTHAMIB (paJiOCUTHAIIIR)
Il CIPOTBOPEHHS YCYBAIOTHCA (PUIBTPYIOYMMU BIACTUBOCTSIMU PE30HATOPIB.

[Ipuknaau cxeMm, y SIKUX pealli3yeThCsl JBOTAaKTHUM pexuM B, HaBeneHno Ha puc.14.
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Puc.14. Cxemu kackaiB MiICUJICHHS OTYXHOCTI B IBOTAKTHOMY pexxumi podoTu B:
a) IBOTaKTHHUH MOBTOPIOBAY HAa KOMILIEMEHTApHIN Hapi OIMOIIpHUX TPAH3UCTOPIB,
0) IBOTAaKTHHH MiJICKIIIOBAY IMOTY>KHOCTI PaJiOCUTHAJIIB Ha OIMOISPHUX TPAH3UCTOPaX

VY naBorakTHOMY pexumi pobotu AB 1m0 kepyBanbHOro enekrpony Ell
MPUKJIAAA0ThCA HAPYTH 3CYBY, 10 3a0€3MeUy0Th HEBEIMKI OYaTKOB1 cTpyMu EIl. 3a
PaxyHOK LIbOTO MEpeXiAH]1 HeMiHINHI CIIOTBOPEHHS B JOCTATHIN Mipl 3MEHIIYIOTbCs. Llei
pEXUM 3HAaXOQUTh CaM€ UIMPOKE 3aCTOCYBAaHHA B MIJICHIIOBAYaxX MOTYKHOCTI
HU3bKOYACTOTHUX cHUTHamiB. [Ipukiiamm cxem mMiACWIIOBaviB, y SKUX peadi30BaHUN
pexum pobotu AB, HaBeneH1 Ha puc.15.

+U}K

Puc.15. Cxema ABOTaKTHUX TpaHC(HOPMATOPHUX MiJICHIIIOBAYIB MOTYKHOCT1 CUTHAJIIB
3BYKOBHX 4acTOT y pexumi podotu AB:
a) MiACUIIIOBAY MOTY>KHOCTI Ha IPOMEHEBUX TETPOJIaxX,
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0) micuiIIOBaY MOTYXHOCTI Ha OIMOJIIPHUX TPaH3HCTOpaxX

[TincumoBadi MOTY>KHOCTI 3ByKOBHX YacTOT MalOTh OCOOJUBOCTI, SIKI 3yMOBJICHI:
MIUPOKUM YACTOTHUM 1 BEJIMKUM JIMHAMIYHUM Jlalla30HaMM I1JICUJIIOBAHUX CHUTHAJIB;
BUCOKMMH BUMOTaMHU, IO CTaBISATHCA JO PIBHS HENIHIMHUX CIOTBOPEHB; HEBEIMKUMU
OTMOpaMHM aKyCTHYHHMX II€PETBOPIOBAYiB (T'YYHOMOBIIIB), SIKMM HEPIJIKO IpUTaMaHHI
pe3oHaHCH1 sBuUINA. Yepe3 Majauil BUXIIHMM OMip MiACHIIOBaYl MOTYXKHOCTI JIETKO
NEPEeBAHTAKYIOTHCS 1 BUXOJATH 3 JIaly, TOMY B HUX BUKOPHCTOBYIOTH CXEMHI PIillIE€HHS,
0 OOMEXYIOTh MaKCHMAJIbHY BEJIWYHMHY BHUXITHOTO CTpyMy. BuXimHi Hampyru i
BUXIJHI CTPYMH B IIMX MiJCHJIIOBAYiB € 3HAKO3MIHHHUMH, TOMY iXHI KIHIIEBI KacKaau
YacTO KUBJIATH BiJ JBOMOJSIPHUX JDKEpeN JKUBICHHS. YCl1 BiJ3HAY€HI OCOOJIHMBOCTI
3YMOBJIIOIOTh CXEMOTEXHIUHY CKJIAIHICTh BHCOKOSKICHUX TiJCHUIIIOBAaYiB TOTY>KHOCTI
3BYKOBHUX YaCTOT.

Huni nns migcuieHHsS aKyCTHYHUX CUTHATIB HAWOUIBII PO3MOBCIOKCHUMH €
KACKaJy, OCHOBA SIKUX — JBOTAKTHUN IMOBTOPIOBAY, KM mpaitoe y pexumi AB, Ha
KOMIJIEMEHTAPHUX OJWHOYHUX UM CKJIAJCHUX TPaH3UCTOpaxX, MTONMOBHEHUN KOJaMHu
(dhopMyBaHHS HAIMPYrd 3CYBY Ta CXeMaMH OOMEXEHHs BHUXiIHOro crpymy. [lpukiamu
CXEM OCTaHHIX KacKaJiB IJICUJIIOBa4iB MOTYXHOCTI 3BYKOBOi YacTOTHM HaBEJIEHI Ha
puc.16 — puc.18.
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Puc.16. Cxemu TBOTaKTHUX MiJCHIIIOBAYIB IMOTYKHOCTI HA KOMIUIEMEHTAPHUX TPAH3UCTOpaX:

a), 0) miaCUIIIOBayil MOTYXKHOCTI Ha OIMOISPHUX TPAH3UCTOPAX,
B), T') iICHJIIOBAYi OTY>KHOCTI Ha MOJLOBUX TPAH3UCTOPAX
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Puc.17. Cxemu JABOTAKTHHUX HiIICI/IJ'IIOBa‘{iB HOTY)KHOCTi Ha CKIIaICHUX KOMIINICMCHTAPHUX

TpaH3uCTOpax
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Puc.18. Cxemu TBOTaKTHUX MiJCHIIIOBAYIB MOTYKHOCTI HA KOMIUIEMEHTAPHUX TPAaH3UCTOPaX,
110 30y/KYIOThCS ONIEpALlifHUMHU T1CHIIIOBaYaMu

3aeo0anna ona camocminnoi pooomu

1. 3acBoiTM TpHU3HAYEHHS Ta OCHOBHI IapaMeTpu KacKaJiB MIJCUICHHS
MOTY>KHOCTI.

2. 3acBoiTh Kkiacudikamiro pexumiB podbotu EIl 'y kackagax MiJACHICHHS
MOTY>KHOCTI.

3. 3acBOITH OCOOJIMBOCTI pexuMy pobotd A. Y poO0OYOMy 30IIUTI HAKPECIUTH
CXEMU TPAH3UCTOPHOTO 1 JIAMIIOBOTO KacKaJiB MIACUJIECHHS MOTYXHOCTI B LIbOMY
pexKUMI.

4. 3acBoiTH 0COOJIMBOCTI pexkuMy podoTu B. ¥V pobGodomMy 30mHTI HAKPECITUTH
CXEMH TPAH3HCTOPHOTO 1 JAMIIOBOTO PE30HAHCHHUX KaCKa/iB MiJCUIICHHS MOTY>KHOCTI B
bOMY PEXHUMI.

5. 3acBOiTH 0COOIMBOCTI pexuMy podotu AB. YV pobouomy 301IHTI HAKPECIUTH
CXEMH TPAH3UCTOPHOrO 1 JIAMIIOBOTO TpaHCHOPMATOPHUX KacKallB IiJICUIICHHS
MOTY>KHOCTI B ILOMY PEXHUMI.

6. 3acBoiTH 0COOJMBOCTI MiACHIECHHS TOTYKHOCTI CHUTHAJIB 3BYKOBHUX YacTOT. Y
po0OOYOMY 30IIUTI HAKPECIUTH P cXeM 0e3TpaHc(HOpMATOPHUX JBOTAKTHUX KacKaJiB
M1JCUJICHHS IOTY>KHOCT1 Ha KOMILJIEMEHTApHUX TPAH3UCTOPAX.

3. Peryasitopu B miacujoBayax

VY migcuiaroBadax pPi3HOTO TMPU3HAYEHHS 3BUYAWHO Tiepen0avyaroTh PeryssTopu
iXHIX TTapaMeTpiB 1 XapaKTEPUCTHK.
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3.1. PeryJastopu miacuJieHHA

PerymnroBanHs MiJICHICHHS B 33JJaHUX MEXKax JOCATAETbCA ab0 3ampoBaKECHHIM
3racaHHsl 3a JOMOMOTOI0 PE3UCTUBHHUX IMOAUIFHUKIB HANpyrd, abo 3a JOIMOMOTOI0
HEraTHBHOTO 3BOPOTHOTO 3B 53Ky B IMIJCHIIOBAIBHMX Kackajgax. Bapiantu cxem
perynaTopiB 000X THIIIB MpeAcTaBieHo Ha puc.19a Ta puc.196.

VY migcuiroBadax HHU3BKOT YacTOTH 3BYKOBIATBOPIOIOYMX TIPUCTPOIB HEPITKO
BUKOPHCTOBYIOTh YaCTOTHO-3QJICKHI PETyIATOpPU TYYHOCTi, SKi 3a0e3MedyroTh IMpHU
3HMKEHUX PIBHIX TYYHOCTI OUIBII MPUPOJIHE BIATBOPEHHS CHUTHANIB, YUM IIPH
3BHUYAHOMY peryitoBaHHI. Taki perynsiTopu, IO Ha3WBAIOTHCS TOHKOMIICHCYIOUYHMH,
IITYYHO MIiJIHIMAIOTh CIEKTPaJIbHI CKJIQ0Bl HIKHIX 1 BEPXHIX YacTOT MPHU 3araibHOMY
MajoMy piBHI 3BYKy. CXeMH TOHKOMIIEHCYIOUHMX PEryJsTOpiB T'y4YHOCTI HaBEIEHO Ha
puc.198 — puc.19r.
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Puc.19. Cxemu peryasTopiB MiJCUICHHS:

a) MaCUBHUU PETyNsATOp MiACUIICHHS,

0) aKTUBHHIA PETYIATOP MiACUIICHHS,

B) — I') TOHKOMIIEHCYIOU1 PETYIATOPU TYUHOCTI

3.2. PeryisiTopu 4acCTOTHUX XaPAKTEPUCTUK
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PerynmtoBaHHSI 4aCTOTHUX XapaKTEPUCTUK Yy IMIJCHIIOBAYaX BHUCOKOI YacCTOTH
pagionpuiMaIbHUX MPUCTPOIB 3BUYANWHO 31MCHIOIOTH 3MIHOK PE30HAHCHOI 4YacTOTH
KOHTYPIB 3a JOIMOMOI00 3MiHHUX KoHAeHcaTopiB (puc.20).
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Puc.20. Cxemu nepecTpoeHHs YaCTOTU PE3OHAHCHUX MIACHIIIOBAYIB:
a), B) p€30HAHCHI MiJCUIIIOBaYl Ha OIMOJIIPHOMY TPaH3UCTODI,
0) pe30HaHCHUH MIJCWIIOBAaY Ha MOJIbOBOMY TPaH3UCTOPI

VY migcumtoBauax HU3bKOI YaCTOTH 3BYKOBIITBOPIOIOYHX MPHUCTPOIB PETyTIOBAHHS
YaCTOTHOI XapaKTEPUCTUKH — PETyJIIOBaHHA TEeMOpPY 3BYKY 31ACHIOIOTH PO3ALIBHUM
PETYJIIOBaHHAM PIBHS CIIEKTPAIbHUX CKJIQJOBUX CUTHAJIB Y MEBHUX YACTOTHUX CMYTax.
Jlyist iboro BUKOPHUCTOBYIOTh RC-Koma, ikl B TAaCUBHUX PETYNISATOpax TeMOpy MIIOTh SIK
YaCTOTHO-3aJIeKH1 TMOJIJIPHUKA HAMpyrd, a B aKTUBHUX perymITopax TeMOpY
YTBOPIOIOTH JIAHKY YaCTOTHO-3aJIEKHOTO HETaTUBHOTO 3BOPOTHOTO 3B’s3Ky. Ilpuxmanu
CXeM TMAaCHUBHMX YaCTOTHUX KOPEKTOPIB HWXXKHIX 1 BEPXHIX YacTOT 1 MAacHUBHOTO
perynaropa TemMOpy HaBeneHo Ha puc.2l. Ilpuxmanum cxeMm akTUBHUX PETyJSTOPIB
TeMOpy mojaHo Ha puc.22a. Y 0araTocCMyroBUX pETyJsITOpax TeMOpY, TaK 3BaHUX
eKBaJaii3epax, BUKOPUCTOBYIOTh AKTHUBHI PEryjJbOBaHI CMYTOBI (DUIBTPHU, LIEHTpPabHI
YaCTOTH CMYT KOTPUX PO3HECEHI Ha TMEBHUHN IHTEpPBAI YacTOT, HANPUKIAA, Ha OJHY
okTaBy. [Ipuknan cxemu ekBanaiizepa rnpeacTaBieHo Ha puc.220.

27



0—_| Oo— (o, _‘-L
R, C, R, C, C )
H M R,
R2 - ‘o) R o [« :l—-—»l:l R5
Hie Hie 1
Rs Rs C4__
o—1& o) o—b o
a) B)
Puc.21. Cxemu macMBHUX 4aCTOTHUX KOPEKTOPIB:
a) KOPEKTOp HUKHIX 4acTOT,
0) KOpPEKTOp BEPXHIX YaCTOT,
B) PETYJISITOP TEMOPY
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Puc.22. CxeMu aKTUBHHX PEryJIsiTOpPiB TEMOpPY

3aeoanns ona camocmiinoi pooomu

3acBoiTM Ta 3amam’siTaTH CIOCOOM pEryJIOBaHHS MiJCWIEHHS 1 YacTOTHUX
XapaKTepUCTHK Y MiACHIIOBauax 3BYKOBOiI yacToTd. HakpeciauTu cxemu NacHBHUX
PETYISATOPIB TYYHOCTI 1 PETYJISITOPIB TEMODY.

4. 3BOpPOTHI 3B’SI3KH B MiJICUJIIOBaYaX

36opomnum 36’s13k0M HA3UBAIOTH SIBUIIE, TIPU SIKOMY PE3yJbTaTH SKOrO-HEOYIb
NpoLeCy BIUIMBAIOTh HAa HOro XiA. Y MiJACHIIIOBayax 1€ BIUIUB BUXIJHOTO CHUTHANy Ha
npoliec MmiJiIcCuIeHHd a00 BIUIMB Hampyr 1 CTPyMIB KacKaay Ha MOr0 peXuM CIIOKOIO.
CaMe OTyT 3HAKIIOB IMUPOKE BUKOPUCTAHHS Hecamusnuil 36opomuutl 36 s30x (H33). 3a
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rimbokoro H33 cTan cuctemu 31 3BOPOTHUM 3B S3KOM 1 i1 KOS(IIIEHT Tepeaadi CUTHAITY
BU3HAYAIOTHCS TOJIOBHUM YMHOM KOJIOM 3BOPOTHOTO 3B’SI3KY, @ BIUIMB €JIEMEHTIB KoJjia
npsiIMOi Mepeadi CUrHainy, y Tomy uncii E/7 kackaay, cTae HE3HaUYHUM.

VY miacuioBaNbHUX Kackajaax 3a gomomororo H33 3abe3meuyroTh cTabimizailito
pexumy crokoro EI7, Hanpukiaj, y cxemax, HaBeJIeHUX Ha puc.36 — puc.3e.

[To3uTUBHI BJIACTUBOCTI KacKaJiB 13 CHUIBHUM 30HMpajIbHUM €JIEKTPOJOM
(moBTOpIOBAUiB), PO3MISIHYTHX Yy I1.2.2, KacKajJiB 3 PO3IIJICHUM HaBaHTaXEHHSM,
po3rnsHyTUX y 1.2.4 1 kackaniB Ha OIl, posrmsiHyTux y 11.2.9 00yMOBIIEHI IPUCYTHIM B
HuX randokum H33.

H33 BHKOpHUCTOBYIOTH y pETyIsITOpax MIACHICHHS 1 PEryIaTopax YacTOTHUX
XapaKTepUCTHUK MiacuimoBadiB (1.3). Y pagionpuiiManbHUX MPUCTPOSAX 3a JOMOMOTOI0
H33 31iiicHIOI0Th aBTOMATHYHE PETYIIOBAHHS MIJCUICHHS PallOCUTHATIB TOIIIO.

Y migcuimroBaYax HH3BKOI YacTOTH 3BYKOBIATBOpIOOUMX mpuctpoie  H33
BUKOPUCTOBYIOTh y KacKajax IiJICUIIOBaviB-KOPEKTOPIiB It (OPMYBaHHS TaKUX
YaCTOTHUX XapaKTePUCTUK MIJACUIIOBaYa, MI0 YCYBalOTb YAaCTOTHI CHOTBOPEHHS
CUTHAJIIB, K1 3yMOBJICHI SIK YaCTOTHUMHU TMOTIEPETHIMUA CIIOTBOPEHIMHU CUTHAJIB TPH X
3amuci Ha HOCIH, TaK 1 YACTOTHUMH XapaKTepUCTUKAMU T'OJIIBOK, 10 3HIMAIOTh CUTHAI 3
Hocis. [Tpukinaau cxem miJcHIIIOBau1B-KOPEKTOPIB HaBeIeH1 Ha puc.23.
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Puc.23.Cxemu niacuiaoBadiB-KOPEKTOPIB YaCTOTHUX XapaKTEPUCTHUK:
a) JUIg IporpaBayiB rpaMIlIaTiBoK,
0) u11 Mar"iTooH1B

Hapemri, H33 € camum edexktuBHUM 3aco0oMm ctabim3zaunii GpopMu CUTHaMIB,
TOOTO 3aco0oM OOpOTHOM 31 CHOTBOPEHHSIMU CUTHAMIB SK JIHIAHUMH, TaK 1
HenmiHiHUMU. [Ipuknang cxemu miacuitoBada, y sikiii ogHa 3 jJaHok H33 3abesneuye
cTabUII3alli0 PEXUMY CIOKOIO, a 1HImAa — cTabum3alio (GOpMH CUTHANY, MOJAHO Ha
puc.24.
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Puc.24. Cxema mifgcuitoBada CUTHAJIB 3BYKOBOT 4acToTH, oxoruieHoro H33.

3aeoanna ona camocmiinoi pooomu

1. 3acBoiTH MOHATTA 360pOMHULL 36 A30K. 3aCBOITH Ta 3amaM’SITaTH 3 SIKOIO METOIO
BUKOPUCTOBYETbCS ~ HeeamueHux 36opomuux 36 ’si3kie (H33) y mimcmmroBavax.
Po3risiHyTH NpUHIMIOBY CXEMY MiJCHIIIOBayYa, MpeacTaBiieHy Ha puc.24. Hakpecnutu
il, BU3HAYUTU B HIA KUIBKICTh KAacKaJiB, iXHIA PI3HOBUJ 1 MPU3HAYEHHS KOMXHOTO
eneMeHTa cxemu. Bkazatu enemenTu, 1o 3ade3neuyots H33 y mijncumntoBaui.

2. Hakpecnmutu Ha mucti dopmaty A4 (QyHKIIHHY 1 TNPUHIUIOBY CXEMH
MIJCUIIIOBaYa 3BYKOBOI YacTOTH, JO CKJIaAy SKOTO BXOJSTh: TOHKOMIICHCYHOUHM
PETYJSATOp TYYHOCTi; TMOMEPENHIM MiACUIIOBAY; PETYJIATOp TeMOpy; JIBOKACKAIHHIMA
MEePEAKIHIIEBUI MIJICHIIOBAY 1 MIJICHIIOBAY MOTY>KHOCTI (JBOTaKTHUN TOBTOPIOBAY Ha
KOMILJIEMEHTapHIN Tapi CKIaJeHUX TPaH3UCTOPIB), siki oxoruieni H33, mo crabimizye
PEXHUM CTIOKOIO 1 (hOopMy CHTHaITy; aKyCTUYHA CHCTEMa; JHKEPEIIO KUBJICHHS, 10 CKIIaTy
AKOTO BXOJSATH CHJIOBUU TpaHChOpMATOp, BUOPSAMIISIY 1 CTaOLIi3aTop HamNpyru
KOMIIEHCAIIMHOTO TUITY.
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