KHUIBCbKUU HALIIOHAJIbHUUA
YHIBEPCUTET IMEHI TAPACA
IHEBYEHKA

®AKYJIBTET
BIMCHKOBOI NIITOTOBKHA

KA®EJIPA
BIMCBKOBO-TEXHIYHOI
NIArOTOBKHU



MPEJIMET
“OCHOBHU MOBYJI0BU BINCHKOBHX
3ACOBIB BUMIPIOBAHb”

TEMA Ne 7
3ACOBU BUMIPIOBAJIBHOI TEXHIKH
JJIA CITOCTEPE KEHHSA 1 AHAJII3Y
OOPMU CUIT' HAJIIB

SAHATTSH Ne 1
EJIEKTPOHHI OCIHHUJ/IOI PAOHU



HABYAJIbHA META:

1. Hagaru cryaeHTaM 3araJibHi
BIIOMOCTI PO ocuuiorpadmu.

2. PO3IVISHYTH CTPYKTYPHY CXeMY
ocuusorpada.

3. Hagaru cryaeHTaM MeTpoOJIOrivHI
XapaAKTEePUCTHUKHU ocuuaorpagis.



BUXOBHA META:

1. BUXOBYBATHU Y CTYAEHTIB
JTIUCIIUIIJITHOBAHICTbD I KVJIBTYPY
MMOBEJIIHKM.

2. BUXOBYBATHU BIHEBHEHICTH I
BUHAXIIJIUBICTH INTPU BUBUEHHI
MATEPIAJY.

3. BUXOBYBATH I PO3BUBATHU
TBOPYUM NIIXI] TP BUBYEHHI
MATEPIAJIY HA 3AHSATTI 1
CAMOCTIUHIA NIATOTOBIII.



HABYAJIbBHI IIMTAHHA

1. MPUSHAYEHHS, KJIACUDIKAILISA 1
NPUHLMII A1i EJEKTPOHHOI'O
OCIHMUJIOT PADA.

2. CTPYKTYPHA CXEMA
EJIEKTPOHHOI' O OCHUJIOI PADA.

3. OCOBJINBOCTI TEXHIYHOI
PEAJIIBAIIII OCHOBHUX BY3JIIB
EJEKTPOHHUX OCHIUJIOT PA®IB.



IIMTAHHA 1

NPU3SHAYEHHS, KJIACU®PIKAILIS
I IPUHIIAI 11 EJIEKTPOHHOI'O
OCIHMJIOT PAGA



EJieKTpoOHHMI ocuuiaorpad - yHiBepcaabHUA
BUMIPIOBAJILHUN NPUJIAA, NIPU3HAYECHUH 1A
BI3YaJILHOI'0 CIIOCTEPe:KeHHH 1 poTorpadyBaHHs
CJICKTPUYHUX CUTHAJIIB.

Y OLUIBLIIOCTI BUNAJAKIB B €JIEKTPOHHOMY ocuuiorpadgi
IJIS Bij1oOpaKeHH iIHGopMalil BUKOPUCTOBYEThHCH
eJIeKTPOHHO-IpoMeHeBa TpyoOka (IIIT).

OCHOBHI BUMOI'H, IKI BUCYBAKThCS 10 ocuujorpada:

BHCOKA YYTJIUBICTH

IIMPOKUHN TIANA30H YACTOT

BEeJIUKUM BXITHUM OIIip



IIpvHUMI Jil eJICKTPOHHOIO ocuuJorpadga,
mo0yI10BAaHOI0 HA OCHOBI ejleKTpocTaTuuHOl EIIT,
[OJIATA€ B HACTYITHOMY.

CpoxkycoBaHUH eJJeKTPOHHUU NMPOMiHb, IPOXOASIYH
Mi’K BEPTHUKAJIbHO i, TOPU30HTAIBHO BiAXUJIAYUMH
miacTuHamu X 1 Y, Moke BIIXHJISATHCS IiJi BILIMBOM
HANIPYT'H, NPUKJIAAEHOI 10 IJIACTUH Y HANIPSIMKY,
HePHEeHIUKYJISIPHOMY IUVIOUMHM IJIACTUH (puc.l)
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Puc.1. IlpuHuun aii eJ1IeKTPOHHOIO
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TpaexTopiro 300paskeHHsI HA eKPAHI MOKHA
moo0yayBaru rpagiyHo 3a J01OMOI0K TOUYOK,
32121044 MOMEHTH 4Yacy 1 BIAMOBIAHOI IM
HANIPYI'M PO3TOPTKH I CUTHAJTY.

I{ro TpaexTopiro, 10 BiA0OMBa€E popmy
3JIEKHOCTI JOCILIKYBAHOI0 KOJMBAHHA B/
yacy, Ha3UBaKlTb 0CUUTIOZPAMOIO.

3a 10MOMOro0I0 OCHMJIOTPAMH MOXKYTh OyTH
BUMIPAHI MapaMeTPpU CUTHAJIY: aMILIITY/AA,
[epioa, 4acrora i T.II.



Buine po3riisHyTO BUKOPUCTAHHA Y AKOCTI
HANIPYI'M PO3TOPTKH i1eaJIbHYy NMUJIKOMOAIOHY
HANIPYTY. Y BUIIAJAKY PeaJbHOI MUJIKONMOIIOHOI
HANIPYI'd TPUMBAJICTH NpAMoro xoay 7C He
HOPIBHIOE Mepioay po3ropTtku TP i
BIAPI3HAETHCA BiJl HHOI'0 HA TPUBAJIICTD
3BOPOTHOIO xony 7138.

Ha puc. 1 urpuxoBo1o JiHi€0 MOKA3aHA
3MIHA HAIIPYI'¥ 3BOPOTHOI0 X0y HA PO3ropTLi
(srimist be), a TaKOXK 300paKeHHS 3BOPOTHOIO
X0y Ha ocuujorpami (Jinisa al).



JIIHIA  3BOPOTHOI0 XOAY BHACJIIAOK
HEJIHIAHOCTI  PO3rOPTKH  HA  JTUIAHII
3BOPOTHOI0 XOAY KOPHUCHOI iHopMalil He
MICTHMTb, a JIMIIE CIIOTBOPIOE OCHMUJIOTPaAMY.
Tomy na EIIT migx yac 3BOPOTHOro Xoay
HOJAKTh 3alIPHY HAMNpPyry, i NpoMiHbL Ha
€N YaC raCuThHCH.

Hanpyry po3roprku (popmMywTh TaKHM
YHHOM, 1100
Lo=Th T <<Iy



11 oepKaHHA OMMHOYHOI0 HEPYXOMOIO
300pa’KeHHA HeOOXITHO, 100 T P=T -

Y NpOTHBHOMY BUIIAAKY €JICeKTPOHHUM IPOMiIHb He
Oyae y KOKHUUM HOBUHU Nepio] 3MIiHM HANIPYT'H
PO3IrOPTKHU NepeMilllaTUCH 110 OAHIA TPAEKTOPIl, i HA
eKpaHi YTBOPUTHCH CIMEHCTBO 3MIiLlIEHUX 110
FOPM30HTAJI KPMBHX, [0 CIIOCTEPIral0ThCs AK
CBITJIMUA NPAMOKYTHHK.

O4eBHIHO, 110 YMOBOIO VISl OJIePKAHHA
OIMHOYHOI'0 300pa’KEeHHS € TAKOXK YMOBA Tp=nT s 1€ -
misie yuciao (0, 1, 2....).

IIpuv nbOMy Ha eKpaHi MOKe YTBOPIOBATHCS
AeKUIbKA nepioaiB 3MiHM HANIPYTM CUTHAJTY.



YMmoBa Tp=nT  AOCSATAETHCS BBEIEHHAM
CUHXPOHI3ayli IepPioay PO3rOPTKHM 3 MEPiogom
IMOBTOPEHHS AOCTIIKYBAHOIO CUTHAJTY.
CuHXpoOHi3alida 3AiMCHIOETHCH a00 30BHIIIHIM
CTA0lJIbHUM CUTHAJIOM (30BHIIIHA
CUHXPOHIi3alist), a00 CAaMOK0 HANIPYIOK CUTHAJLY,
sIKa MOJAAETHCH HA TeHePaTop HAIIPYIH
PO3rOPTKHU (BHYTPILIHA CUHXPOHI3aIlIf).



EJekTpoHHI ocuuiorpadu €
HAMIIOIIUPEHIIIUMHA YHIBEePCAJIbHUMMU
PaaloBUMIPIOBAJILHUMHA Npuiaagamu. B ocHoBy
IX KJacu@ikamil moKJIaJaeHo psi O3HAK:

YHUCJI0 OJHOYACHO TOCTIIKYBAHUX CUTHAJIIB

IIMPUHA CMYT'H IPONMYCKAHHA KAHAJY, CATHAJTY,
00yMOBJIEHOI HUKHBOI 1 BEpPXHbLOI TPAHUYHUMH
YacToTaMHu

XapakTep A0CTIIKYBAHOI0 NMPOIECY - HeNepepPBHI
CUTHAJIM, IMITYJILCHI 0araToKpaTHi a00 OJTHOKPATHI.



B 3a/1€5KHOCTI BiIl IPU3HAYEHHS | €JICKTPUYHMX
XapaKTEePUCTUK OCHUIorpadu BIANOBIIHO 10

I'OCT 15094-69 pospiasirorbes Ha:

YHiBepcaJbHi

INBUIKICHI
CTPOOOCKOMIYHI
3anamM'siTOBYHO4i

crnemiajbHi



Ynuieepcanoni ocuyunozpagu (C1) aicrajau
HAUOLJIBIIOIO NOIIUPEHHS, 1 T03BOJAIOTH
HOCHIKYBATH €JIEKTPUYHI CUTHAJIM Y IIIAPOKOMY
A1aNma30Hl aMILIITYd, TPUBAJIOCTEH 1 YACTOT
IMOBTOPEHHA CUTHAJIIB.

CMmyra nponycKaHHsl TAKHX ocumiorpadis gocsrae
350 MI 11.

Jliama3oH aMILTITYa ZOCTIIKYBAHMX CUTHAJIIB BiJI
OJMHHUIb MLIIIBOJIBT 10 COTEHb BOJIbT, TPMBAJIICTh
HOCHII)KYBAHUX IMITYJIbCIB BiJ OAUHHUIb
HAHOCEKYH/I 10 AeKIJIbKOX CEKYH/I.
300pakeHHsI CUTHAJIy HA eKPaHi 3’ ABJIS€THCA
MaiKe OAHOYACHO 3 i€ CUTHAJay Ha BXoai. Tomy
TakKl ocuuJIorpapu Ha3uBaKTh ocHUIOrpadamu

WRANDERE TEY YA '/ T XY 6 A7



IlIguokicui ocyunozpagu (C7) npusHadeHi
IJISl JOCJIIKEHHS B peajibHOMY MacuTaoi
yacy HBYU-koa1uBaHb, OTHOKPATHHUX, 1110
PiAKO MOBTOPIOTHCS i MEPIOTHUIHHUX
iMIIYJIbCHMX CUTHAJIIB TPUBAJICTIO B YACTKH
i OAMHUII HAHOCEKYH/I IIIJIAXOM BI3yaJIbHOI0
CIIOCTEepPeKeHHs i peecTpanii Ha POTOILIIBKY.
Y nux ocumiiorpagax sacrocoByerncsa EINT

i3 OI’KY4010 - XBHJICK0, CMYTI'a NIPONYCKAHHSA
0.5IT.



Cmpooockoniuni ocuyunozpaghu (C7) MaroTh
CIIPOMOKHICTH TOCTIIKYBATH CUTHAJIA
IMiKOCEKYH/HOI TPUBAJIOCTI, 3aBAAKH
32CTOCYBAHHIO CTPOOOCKOIIYHOI0 METOAY
TpaHcpopManil MaciuTady 4yacy CUrHaJYy.

i ocuuorpadgu MarTh BEJUKY Yy TJIUBICTD
(MB) i emyry nponyckanHsa (o 10 I'T'ix),
[POTe 3aCTOCOBYIOTHCHA TLIBKHU 1JIs
HOCJII)KEHH MePioAUYHUX CUTHAJIIB.



3anam’amogyroui ocuunozpagpu (C8) MmarrTh
CIIPOMOKHICTH 30epiraTu i BiATBOPIOBATH
300pa’KeHHS CUTHAJY HA eKPaHI ImicJasl Horo
3HUKHEHHSI HA BXO/i ocuuaorpada 3aBasiku
3acTocyBaHHIO cneniajabHux EIIT.

Ili npuJyiaau B OCHOBHOMY NPHU3HAYEHI IJIsI
NOCJIIKEeHHSI CHTHAJIIB, IKi IOBLJILHO
3MIHIOKTHCH 1 OAHOKPATHUX CUTHAJIIB.

Jlianma3oH iHTepBAaJiB 4yacy, 0 BUMIPIOETHCS,
B HUX PO3IIUPEHUH 0 JECATKIB CEKYH/I.



Cneuianvni ocyunozpagu - ue, roIOBHUM
YHUHOM, TeJieBi3IHHI ocuuorpadu,
NPU3HAYEH] 1A JOCHIIKEHHA TeJIeBiZIMHUX
CUI'HAJIIB.

blablicTs ocuuaorpagis - NpUJIaam 3
AHAJIOTOBMM ONPAIIOBAHHAM CUTHAJY I
BUKOPUCTAHHAM aHAJOT0OBOI0 METOAY
BUMIPIOBAHHS MOI'0 MapaMeTpiB.



J OClannl porn OACpPmain puosbnion
ocuusorpacdu 3 uuppoBorw 0OPOOKOIO CUTHATY i
BHUKOPHCTOBYBAHHAM HU(PPOBHUX METOAIB
BMMIPIOBAHHA NMapaMeTPpiB CUTHAJLY 1€
AOCHII)KYBAHUI CUTHAJI i HAPYIra po3ropTKH
KBAHTYIOTHCS 32 PiBHEM i AUCKPETU3YIOTHCS 32
YacoMm.

11 00pOOKHU CUTHAJIY 3aCTOCOBY€EThCSI
HU(PPOBUN NMPOLIECOP, 10 YCePEAHIOE CUTHAJIH,
CKJIAJIa€, BIAHIMAE, IOMHOXKYE, NOALISA€, BUKOHYE
neperBopeHHss @yp’eir.a. IloTiM 3MIHCHIOETHCS
nudpoanasorose nepeTrBOPEeHHs CUrHAJIIB i
BiIoOpakeHHs IHGopMaLil B aHAJIOrOBIH (POPMiI.
Yacro Taki ocumsiorpadu Ha3uBaKlTh

AK""A T W 2 BT £ TN ¥ T W WY A W'Y



IHNTAHHA 2

CTPYKTYPHA CXEMA
EJEKTPOHHOI'O
OCHIJIOT PADA



CrpoireHa CTPYKTYPHA ¢XeMa eJIEKTPOHHOI0
ocuuaorpada, AKMM MPanioe y peajbHOMY Macmraol
yacy, 300paxeHa Ha puc.2.

BoHa MICTUTH TaKl OCHOBHI BY3JIH:

KaHAJI BEPTUKAJIBLHOI0 BiIXUJICHHA MPOMEHS
(kanaJa Y);

KaHAJI TOPU30HTAJBHOI0 BIIXUJICHHS IIPOMEHS
(kanaa X);

KaHAJI KEPYBAHHS IIPOMEHEM 110 ACKPaBOCTI (KaHAaJI
Z);

KaJioparop;

EIIT 3 cucremamu ¢poKyCyBaHHS, KEPYBAHHA 1
KUBJICHHS.
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Puc.2. CtpykTypHa cxema enekTpoHHOro ocuunorpada



Ha BXIIHUM NIPUCTPIA KAHAJIY BEPTHKAJIbHOTIO
BIAXMJICHHS] HAAXOAMTD JOCTIIXKYBAHUM CUTHAJL.
Tomy BXiZHUH JJAHIIOT MIOBUHHUH 32a0e3Me4yBaTH
Y3rOMKEeHHS mMapaMeTpiB BXOAYy MiACHII0BAaYA
BEPTUKAJIbLHOIO BIAXUWJICHHA A1 3 mapamMmerpamMu
JIAHIIOTAa TOCTIIKYBAHOI0 CUTHAJTY.

11100 MokHA 0YyJ10 JOCTIIKYBATH CUTHAJIM 3 MAJIOKO
AMILIITYI00 PU HAABHOCTI BEJIUKOI MOCTIHHOI
HANIPYI'H, Y BXi/IHUUA NPUCTPill BBOAUTHCH
KOMYTYI4YA PO3AIJIIOBAJIbHA EMHICTD.

BXiTHUH NPUCTPill MA€ NMOAUILHUK HANIPYTH AJIA
PO3LIMPEHHS I'PAHUIL BUMIPIOBAHHSA 3 KOe(IieHTOM
[O/iJy, AIKUU 3MIHIOKOTHCH CTYIICHAMMU.



1lonepeaHIin MACHIIOBAY 4/ MIACHIIIOE
HOCJHIIP)KYBAHUN CUTHAJI, 30epirayu Oljabuie
3HAYEHHS BIIHOILUCHHA CUTHAJI- IIYM Y pO004YOMY
A1aMa30HI YaCTOT; Y3rOAKYy€ MMapaMeTpu CUTHAJIY 3
[apaMerpamMu JiHil 3aTPUMKHU; IEPETBOPIOE
CUTHAJI 3 HCCUMETPUYHOI0 B CUMETPUYHUM.

JIiHig 3aTpuMku JI31 3a0e3neuye
HAAXO0MKeHHA CUrHaJay HA miacTuu Y EII'T
IiCJIS HAAXOMKEHHS HANIPYI'M PO3rOPTKHU HA
IJIACTUHM X, 3aBAAKHA YOMY MOKHA
crnocrepirara PoOHT AOCTIIKYBAHOI0 IMITYJIbCY
[PU CHHXPOHI3alIl PO3TOPTKHU A0CTIIKYBAHUM
IMITYJIbCOM. 3aTPpUMKA cKJagxae npuodausHo 0,1
MKC.




KinuneBuu miicuawBad 42 kanauay Y
IIZACHIIIOE TOCTII)KYBAHUU CUTHAJI 10
3HAYEHHS, JOCTATHLOIO0 JJISl BiAXUJICHHSA
IIPOMEHSI B MeKaX eKPaHy 10 BepTUKAJII,
[P IOMY BUKOPUCTOBYETHCS IBOTAKTHUHA
iZACUIII0OBAY.

KaHaJ ropu30HTAJLHOI0 BUIXMJICHHSA
[IPOMEHSI MICTUTH y €00l reHeparop
po3roptTku I'l, KiHueBM miacuiIr0Bay 43,
HPUCTPIA CHHXPOHI3AII 1 3aAIYCKY
PO3rOPTKH.




1 eHepaTOp PO3ropTKU (POPMYE HANIPYTY,
BIAXUJICHHSI IIPOMEHS 10 TOPU30HTAJI,
MPONOPUINHO Yacy, IapaMeTpu AKO01
BIANOBIIAKOTH YACy HAPOCTAHHSA IepPeXiTHOoL
XaPAKTEePUCTUKHA KAHAJIY 1 MOKJIMBOCTAM
expany aaHol EIIT xo cimocrepeskeHHs
MOBIJILHMX MPOIIECIB.

I'eHepaTop PO3ropTrKU MAa€ TPHU PEKUMHU POOOTH:
ABTOKOJIMBAJIbLHUMN

pPeKUM OYiIKYBAHHSA;
PeKUM OJTHOKPATHOI PO3rOPTKH.



ABTOKOJHMBAJIBHUU PEKUM 32CTOCOBYEThCH
ISl CIIOCTEPEKEHHSI CHHYCOIAJbHHUX 1
iIMITYJIbCHUX CUTHAJIIB 3 HEBEJIHMKOI0
IINAPYBATICTIO.

CurHaau CHHXpOHi3auil (30BHIIIHbOI i
BHYTPIIIHBOI), 10 HAAXOAATH HA
reHeparop, 3a0e31ne4yrTb KParHiCTh
YAaCTOTH PO3rOPTOK YaCTOTI
HOCJTII)KYBAHOI0 KOJIUBAHHS.



PexuM 04ikyBaHHSA BUKOPUCTOBYEThCHA IPHU
TOCJIIKEHHI IMNYJIbCHUX CUTHAJIIB 3 BEJIUKOI0
IIIAPYBATICTIO.

I'eHeparop y uboMy peKUMi 3HAXOAUMTHCH B CTAHI
FOTOBHOCTI /10 po0040ro xoay po3roprku. Illpu
HAAXOMKEHHI 3allyCKAI4Yo0ro iMmnyJibcy,
MOYHMHAETHCHA Po0ouMii Xia po3roprku. Ilo
3aKIHYCHHI po00Y0ro Xoay po3ropTKu reHeparop
[MOBEPTAECTHLCHA B CTAH FTOTOBHOCTI 10 HOBOI'0
po004Y0ro xoay.



Takuit po0ouYMH XiJ NOYUNHAETHCHA TLIBKH 3
IPUXO0JA0M HOBOI'O IMIIYJIbCY, 10 3AIIyCKA€
reHeparop po3roprku. AckpaBicThb
300pasKeHHs IMITYJILCY HA eKPaHi 00EPHEHO
MPONOPUINHA YACTOTI IPOXOAKEHHS
AOCHLIKYBAHUX iMIyJabciB. MiHIMAJIbHA
YacTOTAa MPOXOI)KCHHA BUZHAYACTHCH
ceiTiioBumMu napamerpamu EIIT.



PeKuM OJTHOKPATHOI PO3IrOPTKH
nepeadadyeHuu y Ol1bmocTi ocuusorpagis.
BiH npuzHayeHuu 1Jis pororpadyBaHHsA
OAUHOYHUX CUTHAJIB 200 AJ14 IX 3amam’
ATOBYBaHHs. | eHepaTop po3roprku
3HAXOAUTLCH B CTaHI TOTOBHOCTI 10
po0ouoro xoay. HaruckaHHAM KHOIIKH
ITYCK reneparop 3anyCKaeTbCd 4eproBumM
IMIYJIbCOM.

Ilicass po004oro xoay po3roprka
ABTOMATUYHO OJIOKYETHCHA 1 He
3aIyCKAECTHCHA TAKUM IMITYJIbCOM /10
yeprooro HatuckaHus knonku ITYCK.



15 ogepsKkaHHS 300paskeHH OLIbII
3HAYHOI'0 MACIITA0y 110 0Ci Yacy, Hi’K 103BOJIAE
reHepaTrop PoO3ropTKM, y 0iJb1II0CTI
ocuujorpacgis nepeadavYacTbCcsa peKuUM
«PO3TATYBAHHS» Y 4aCi, 10 JOCATAECTHCA
30LIbIHEHHAM KOe(IMIEHTA MIACHICHHSA
KiHLE€BOI'0 MiICHJIIOBAYA KAaHAJY X B 3a/IaHe
YU CJa0 pasiB (2, 5, 10).

3BUYANHO, IPU POOOTI B TAKOMY pesKUMI
3MEHINYEThCS ICKPaBIiCTh 300paKeHHH.



KiHueBuil miACHJIIOBAY KaHaJay X 3a
IHPU3HAYECHHSAM 1 MO0OYI0BOI0 AHAJIOTTYHUH
KiHIeBOMY MIICHJIIOBAYy KaHaay Y. Bin
MPU3HAYCHU A JJIS1 MiACUJICHHA HANPYTA PO3TOPTKH
200 30BHIIIHBOI0 CUTHAJY 10 3HAYEHHH,
H0CTATHBOIO JJISl BIIXHUJICHHS IIPOMEHA B MeKaX
eKpaHy 0 ropuM30HTAJII.

IlpucTpivi CMHXPOHI3aIIil i 3aIYCKY PO3rOPTKH
HPU3HAYEHU M JJIS OJIePKAHHSA CTINKOIO
300pasKeHHsI CUIHAJIY HA eKpaHi ocuuiaorpada. /s
OO0 MOYATOK PO00YOro Xoay po3roprku NOBUHEH
30iraTucs 3 OJHI€I0 1 Ti€I0 J)Ke XapaKTEePHOI0
TOYKOI A0CIII?)KYBAHOIO0 CUTHAJTY.



KaHaJ1 kepyBaHHA CTPYMOM IIPOMEHSI
(kaHaJ Z) CIAYXKUTH AJI BCTAHOBJICHHS
SICKPABOCTI 300pa’keHHs CUTHAJIy HA eKpaHi
EII'T, 3py4HOI 111 HOT0 CIIOCTEPEKEHHS.

OcHOBHE NPU3HAYECHHS KAHAJY Z I0JISArac B
MiZACBIiYYBaHHI p000Y0ro Xoay po3ropTKH.

I1ix 9yac po0o4oro xoay Ha BXij
HiACHII0OBAYA Z MOAAETHCH NPAMOKYTHUHA
iMIYJbC MiACBITY, 10 BUPOOJIAETHCS
reHePaTOpPOM PO3IrOPTKH 1 MICJA MiACHICHHSA
HOAAETHCS HA MoayJasaTop ado karoa EIIT.



KaJjioparop ue reseparop CUrHaJy 3 TOYHO
BIIOMOI0 aMILIITYI0K0 1 IepPioaoM.

B poJil KaJal0poBaHOI0 CUTHAJY YacTille
BChOI'0 BUKOPHUCTOBYETHCHA MEAH/P.

KajgioOpoBaHa Hanpyra nogacrbCcsa Ha BXI/I
ocruJiorpada.



INIMTAHHA 3

OCOBJIUBOCTI TEXHIYHOI
PEAJIIBALIII OCHOBHUX BY3JIIB
YHIBEPCAJIBHUX
OCLIJIOT PA®IB



OCHOBHUMH HOPMOBAHUMM XapPaKTEePUCTUKAMH
ocuuiaorpaga, 00yMoBJIeHUMH KaHAJIOM
BEPTUKAJBHOIO BiIXUJICHHS, € :

Yy TJIUBICTH (KOe(iI€HT BiIXUJICHHS)

4ac HAPOCTAHHS MEPEXiTHOI XapaKTePUCTUKH
KaHaJy BEPTHKAJIBbLHOI0 BIIXAJIEHHS

CMYIr'a NPONMYyCKAHHS




1.YyTiIMBiCTh KAHAJY BEPTUKAJIBHOIO

BiZIXHJIEHHS Sy MM/MB;
Sy=STPyKy° 103,

e STPy - yyTauBicTh EIIT 10 BepTHKAJIBHOIO
BiZIXHJIeHHA, MM/B;
Ky - KOe(iLi€HT MIACUIEHHA KaHaJay Y.

KoedimieHT BiAXHJICeHHSA hy , MB/MM, € Be1munHa,
o0epHeHa Sy.

h =1/S =10° /K-S T, =k 10°/K,

ne Ky - koe(luieHT BiaxuJeHHSa TPYOKHU, B/MMm.



2. Hac HAPOCTAHHA MEePexXiTHOI XaPAKTEPUCTUKH,
CMYyra mponyCKaHHs.

YacoM HapoCTaHHSA NEPEXiTHOI XaPaAKTEePUCTUKH
HA3UBAETHCHA YA€, IPOTATOM SIKOT0 NPOMIiHb
npoxoauthb Bia 0,1 x0 0,9 crajoro 3HayeHHs,
puc.3.

Yac HapoCTaHHSA NEePeXiTHOI XAaPAKTEePUCTUKH i
CMYIa NPONYCKAHHS - BeJIMYUHHU B3A€EMHO 3B’
si3anl. J[J1 ogep:xaHHA HECIOTBOPEHOI (hopMHU
iIMITYJIBCY i BIACYTHOCTI BUKUIIB MATIHHS
MOCUJICHHSA B 00J1aCTi BULIIMX YACTOT He IOBHUHHE
OyTH ay:Ke Pi3KHM.



BoHO MOBMHHE CKJIAAATH He 0iabin 6 1b npu
ABOPA30BOMY 30iJbIIeHHI YyacToTH. IIpy nmux
ymoBax 7,.=350/f.. Tyt 7, Bupaxkene B HC, {, - B
MI .

Ha puc. 3 nokazanuii BUNIAA0K, KOJH sl
YMOBA NOpYyIllueHa. SIK caiacTBO, MOsIBAa BUKUAY HA
HepexiiHii XapaKTepUuCTHILL.
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Puc.3. Yac HapocTaHHS nepexiaHOoi XapaKTepUCTUKH



Cmyra nponyckaHHsi B OlIbIIOCTI
ocuujorpacgisB 3HAXOAUTHCH B MEKAX BI/I
MOCTIMHOIO CTPYMY (BiAKPUTHI BXia) a00
NeKiIbKoOX oauHulb repu ftH (3akpuruii
BXi/1) 10 BepxHbol yacToTu {B, npu sikii
KOe(IUIEHT MiACUJIEHHS B KaHaJl Y
3MeHIIYeThCs HA 3 1b puc. 4.
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Puc.4. Cmyra nponyckaHHa ocuunorpada



3 0co0MBOCTEH MIICUIIOBAYIB KaHALY Y
MOKHA BIZIMITHUTH Te, 0 BUXIITHUH KACKa/
Ma€e cuMeTpuyHuM Buxiga. Ha Biaxuiasroui
IJIACTUHHU MOAAKTHLCA CUMETPUYHI HANIPYI'H.

Ile poOUTHCA AJ1s1 TOrO, 100 MOTEHI[IAJI
cepeaHbOl JiHII MK IMJIACTUHAMMU 3aJIUIIABCHA
PiBHUM HYJII0. 32 TAKHUX YMOB €JIEKTPOHHUHA
npoMinb y EIIT npuckopro€erscs TIbKH
HANPYIrOK0 aHOAA.

Y NpoTUBHOMY BHUIIAAKY BIiAXHJIAKYA
HANPYIra pooOUTh A0JATKOBE NPUCKOPEHHS HA
IPOMiHb, BUKJIMKAIOYHU CIIOTBOPEHHS
300paskeHHd 1 po3(hOKYCYBaHHA.



Oco0uBOCTI TEXHIYHOI peaJi3alil 0CHOBHHUX
BY3JIIB KAHAJY BEPTUKAJbHOI0 BiIXUJIEHHSHA
CTPYKTYPHOI CXeMH ocuujiorpadga.

BxiaHui npucTpin ocuujorpadcga
CKJIAJA€ThCA 3 aTeHaTopa (moalJIbHUKA) i
eMITePHOI0 (KaTOAHOI0) HOBTOPOBAYA.
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Puc. 5. Puc. 6.



KaHaJj1 ropu30HTAJAbLHOIO BiIXMJIEHHSA
XapaKTEePHU3YEThCS:

- 11aMa30HOM KaJIiOpoBaHUX Koe(dillcHTIB
PO3IrOPTKH, 110 3BUYANHO PO30UBAECTHLCH HA PSI/
nianma3oHIB;

- HEJIIHIMHICTIO HANIPYTM PO3TOPTKM;

- OCHOBHOIO NOXHOKOK BUMIPHOBAHHS YaCOBUX
iHTepBaJIiB.

I'eHeparop po3roprkv BUPOOJIsi€ MUJIKOIMOAIOHY
HANPYI'y PO3IrOPTKH.

He3Baxxkadm HA Pi3HOMAHITTS 3aCTOCOBYBAHHUX
CXeM, 3araJibHUMA NPUHIUII POOOTH reHepaTopa
JIIHIMHOI PO3TOPTKHU MOJISITA€ Y BUKOPUCTAHHI
HANPYI'd HA O0OKJIAIUHKAX KOHEHCATOPA NPH
Moro 3apsiai i po3psaal i aBTOMATHYHOMY
[epeMUKAHHI 3apsay HA PO3PA/L.



I1oai0HOrO0 THIIY FeHepaTOPu PO3roOpTKH
3aCTOCOBAHI B YHIBEpPCAJbHUX OCHUJIOrpadax
C1-65, C1-68, C1-72.

Cy4yacHi yHiBepcaJibHi ocuujorpagu MalTh CMYIy
nponyckanusa 10 350 MI', 1iana3zoH aMILIITYQ
HOCJHII)KYBAHUX CUTHAJIIB - BII OAMHUIb
MIJIBOJIBLT 10 COTEHL BOJILT.



B 3aj1esxkHOCTI BIA NPU3HAYEeHHH 1 00J1aCTI
3aCTOCYBAHHS YHIBepcaJbHI ocuuaorpadpu
PO3ALIAIOTHCH HA:

- 0araro(pyHKIIOHAJIbHI 3 3SMIHHUMH 0JIOKAMH
(C1-70, C1-74, C1-91),

- mupokocmyrosi (C1-75, C1-92, C1-97),

- Hu3bkouacrtorHi (C1-72, C1-76, C1-94),

- nBoxnpomeneBi (C1-55, C1-69, C1-74),
@ - npeuesinni (C1-108)

- moJboBi (C1-55, C1-65A, C1-82).



3’aBuBca psa ocuuiorpagis, ki
N03BOJIAIOTH BUPIIIYBATH 3a4a4i, 110
BUXOAATH 32 PAMKH TPAAULINHO
ocuujaorpapiyHuX BUMIPIOBAHb:

- BUMIPIOBAHHS YaCTOTH,
- CTPyMY,

- HATIPYT' U,

- O1opY,

- temneparypu (C1-91, C1-91/3, C1-91/5,
C1-91/6, CK1-110, CK1-111).



