MiHnicmepcmeo oceimu ma HayKku YKpaiHu

BiHHUUbKUU MeXxHIYHUU Koneodx

METOOUNYHI BKA3IBKU
0 AabopaToOPHUX POOIT 3 MUCITUTIATHU

“ OCHOBH peMOHTY i peryaroBaHHa PEA ”

Pospobus suxnaoau Hupynorurx C.M

padiomexHiuHUX OUCYUUNIIIH!

BirHuus, 2006.






3MICT

JlabopaTtopha po6oTa 1. Jiacnocmuxa mpauzucmopia

JlabopaTtopHa po6oTa 2. /Jocniodcenns imnynbcrhoco 610Ky acusnenns muny AT
JlaGoparopHa pobota 3. Ycmanoska cmpymy niomacHiuy8anHs.
JlabopaTtopHa pobota 4. Hacmpotixa cunxpo ma ayoio 20106Ku 8i0eoMAaHi-
mogona

JlabopaTtopHa pobota 5. Jocnioscennsa pooomu CIIM sideomacHimogpony
JlabopaTtopHna po6oTa 6. Jocrioscenns pobomu npoepasava CD
JlabopaTtopHa pobota 7. Jocnioscenna onmuunoi cucmemu npoepasaya CD
JlaGopatopHa pobota 8. Pezynosarns banrancy 6inoco. Pecyntosanus cuc-
memu 36e0eHts npomerie menegizopie 3YCLT

JlabopaTtopHa poboTa 9. JJocnioscennsa cucmemu cepgicHO20 pe2ynio8aHHs
menenpuimaya JVC

JlabopatopHa po6ota 10. [fiaenocmuxa ma 6i0H061eHHA KIHeCKONI8

4
7
13
17

22
29
35
43

49

58



JlaboparopHna pobota Nel
Jiacnocmuka mpan3ucmopie

Mema: HaBuuTuch nepeBipATH Ha CIpaBHICTh TpaH3ucTopu. HaBunTrch 63 TEXHIYHOI 10-
KYMEHTAaIlll BU3HAYATH EJICKTPOIU TpaH3ucTopa (0asy, eMiTep, KOJIEKTOP), HABUUTHCH NEPEBIPATH
TPAH3UCTOPH 3 IOTIOMOTOI0 3BYKOBOT'O IPOOHUKA..

1 Kopomki meopemuuni gioomocmi
Bumiproroun mocTiiiHy Hanpyry HOCJ‘Ii,I[OBHO Bi,[[ OJIHOTO KacKaJy JI0 1HIIOrO MPOBOASTH TO-
JIOBHUM YMHOM, JUISl yTOYHCHHS PEKHUMIB TPAH3HCTOPIB B KacKaJax, Maro4u 3001 B pobori. Bumi-
PsiHi 3HAYCHHS HANPYTH MOXYTh MAaTH, a MOXKYTh 1 HE MATH 3MiCTy. 3a4acTy HE3PO3YyMiIIO, sKi 3
X HaIpyr o6yM0BneH1 JepeKTaMu CXEMH, a SIKi - I[e(l)eKTaMI/I Tpan3uctopis. [Ipouenypa 3Buyaii-
HO JIOTIOMAarae€ B BiJ'€THaHHI TpaH3HCT0plB BIJI CXeMH JUIst #oro BunpodoBysanms. (Lle TPOBO/UTh-
Csl BUIAIOIOYHM TPAH3HUCTOP 3 IPYKOBAHOI MjaTtu abo mepepizaHHsIM HPOBIAHUKIB JAPy-KOBaHOI IIa-
tu. [licns 3aBepiieHHS BUMIPIOBaHb Iepepi3aHi MPOBITHUKKM BIIHOBIIIOIOThH KaIlJICKO MPHUIO0). s
NEPEBIPKU TPAH3UCTOPA MOYKIIMBO BUKOPHCTATH SIK CHEIIaIbHUIA TECTep, TaK 1 3BUUAHHUN OMMETP.
B BignosigHOCTI 3 puc.l.1 TpaH3UCTOP MEPEBIpAETHCS BiA'€JHAHUM BijI CXEMH 32 METOAUKOIO:
1. BuMiproroTh omip Mi’k KO’KHOIO ITapOI0 BUBO/IIB TPAH3UCTOPIB.
2. BwusznavaroTh BUBiJI 0a3u, BpaXOBYIOUHM 10 HU3BKUI MPSIMHI Omip Mik Ba30r0- eMiTepOM
9 MiXK 0a30r0- -KOJIEKTOPOM (TobTO TIPHM BI/IMlpIOBaHHﬂX A, B). Bucokuii omip crioctepira-
erbest nipyu BuMiprosanHi B. Cepenii BuBin 1z[eHTH(1)1Ky€Tbc;1 sk Oa3a.
3. Ilo monsipHOCTI MiAKIIFOYCHHS BUBOJIB OMMETpa NPU BUMIPIOBaHHI MPSAMOI MPOBITHOCTI
BU3HAYAIOTh PUHAICKHICTH TPAH3UCTOPA J0 THITY N-P-n abo p-N-p.
4. Bu3HayarOTh KOJEKTOPHHUN Ta €MITEpHUI BUBOIM, BUXOISYH 3 MPaBWIA, IO MK IIUMHU
BUBOJIaMH OIIIp MCHIIWA, SKIIO BUIPOOYBajbHA HANpyra MPUKIAJACHA B HOPMAIbHOMY
po0Oo4oMy HapSIMKY
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Puc 1.1. TlepeBipka TpaH3uCTOpa 3 IOTIOMOTOK OMMETpa a) PSMUIA OMip MiXK BUBOJIOM 0a3H Ta JBOMA iH-
IIMMH BUBOJAMH MAJIHA., 0) MiXK KOJIIEKTOPOM 1 EMITEPOM CIIOCTEPIraeThCs MEHIIHM OTip, KOJIK Hampyra
OMMeTpa MPHKIIAIeHa IO TPAH3UCTOPA B IPSIMOMY HATIPSIMKY.

SIK1110 OMMETp HE Ma€ MEraOMHOTO MiJiAiana3oHy, TO A BUKOHAHHS M. 4 CIiJA MPOBECTH MepeBi-
PKY 3a JOMOMOTIOI0 Hanblis. [HIIMMU cioBaMu, ©araTo OMMETpPIB HE MOXKYTh BUMIPSTH AYX€ 1 BU-
COKE 3HAYEHHS OIOPY MIX KOJIEKTOPOM 1 eMiTepoM. OHAK /7151 BAMIPIOBAHHS OTIOPY MOXIIMBO BU-
KOPHCTATH MEPEBIPKY MaJIbLIEM .
Jl1s mpoBesieHHs TaKoi MePeBIPKHU A1F0Th CI1YIOUUM YHHOM :

1. TIlix’emnaiiTe BUBOJIM OMMETpaA J0 KOJEKTOPHOTO Ta €MITEPHOIO BUBOJY TpaH3UCTOpa (

SIKUI 3 HUX SIKHH — TIOKH HE BIJIOMO).

2. 3aTUCHITH BUBIJ 0a3u Ta OyJIb-SKHWW IHIIUH BHBIJ MiX BEJIIMKHM Ta BKa31BHUM HaJIbIIs-
MU, CTBOPHUBIIHM THM CAMUM JOTIOMDXHHUI HABAaHTAXKYBAJILHUN OMip. 3amuIiTh 3HAYCHHS
oropy.
3aTuCHITH BUBIJ 06a3M Ta BUBIJ, M0 3AJUIIUBCS. 3aMUIIITh 3HAUEHHS OTOPY.
[TominstiiTe MicISIMU BUBOJM OMMETpa Ta MOBTOPITH 1.1, 2.
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5. Konekropuum Oyne Toi BUBiJI, BIAHOCHO SIKOTO IPUJIaJ NOKa3ye HaMEHIe 3HA4YeHHS
OTIOpY TMO/IAI0YH HAIPYTY BiJ JpKepesa Mpuiiaay uepes MoAiTbHUK (Tajelpb) Ha BUBi 6a-
3.
SIkmo Bama IIKipa Iymie cyxa, a BXiIHuil omip BosbTMeTpa 1kOM, 3MOUIThH Balli Maybli
JUTSI TIO1a4l JOCTAaTHHOI HATIPYTH HA BUBIJ 0asw.
Tpansucrop B sKOMy MOTeHIIad 0a3u HE BIUIMBAE HA CTPYM IMEpexoqy 0Oa3a-KOJIEKTOp, HE
Ma€ MPaKTUYHOT IIHHOCTI. Y Cl1 PO3TJISIHYTI METOM TECTYBAaHHS BUSBIISAIOTH HECIIPABHOCTI: - 0OpUB
eMitepa, mpoOiii mepexoy KOJICKTOp-eMiTep Ta 1HIII, ajie He MalTh iHpopMarllii mpo miacuiIoBa-
JbHI BJIACTUBOCTI TpaH3ucropa. Ha puc.1.2 3amponoHoBaHH METO/, III0 BHKOPHCTOBYETHCS pa-
TIOTEXHIKAMU JUIsl BU3HAYEHHS SKOCTI TPaH3HCTOpA.

|
| 0
|
|
i

Puc.1.2 TlepeBipka 61n0JspHOrO TPAH3UCTOPA HA NEBOIIICUICHHS.

Jlnis p-N-p TpaH3UCTOPIB BiA'€MHMI IIHYp 3'€JHYHTE 3 €eMITEPOM a MO3UTHUBHHUMN - 3 KOJIEKTO-
pom. Ilpu cnpaBHOMY TpaH3UCTOpP1 MOKa3aHHsA Mpuiany OynyTh Benuki. [lani 3aMkHITH 0a3y Ha Ko-
JEKTOp. SIKIIO TPaH3UCTOp CIpPaBHUM , TO OMIp KOJEKTOp - emiTep Bmaje. JleXTo BUPUCTOBYIOTh
omip 100 - 500 kOM 3aMiCTh KOPOTKOI'O 3aMHKaHHS. ICHYIOTh 3BYKOBI MPOOHUKHU Ul TEPEBIPKH
TpaH3UCTOpiB. BOHM 103BOJNSAIOTH HE BUMAKOIOYM BMBOAM TPAH3UCTOPA 3 CXEMHU INEPEBIPUTH HOro
npane3aTHicTh. Jlo ckiamy Takoro Mpuiiaay BXOJIWUTh aBTOTEHEPATOp HU3BKOI YaCTOTH, aKTUBHUM
€JIEMEHTOM SIKOTO CITY’KUTh MEPEeBIpIeMUN TpaH3UCTOP. SIKIIO TPaH3UCTOP CIpPaBHUI TO BUHUKA-
I0Th KOJIMBaHHS HU3bKOT YaCTOTH, SIKI MOKJIMBO MOYYTH Y TYYHOMOBII.

2 /lomawne 3a60annusn
1. Po3sibpatuck 3 METOAMKOIO MEPEBIPKH CIIPABHOCTI TPAH3UCTOPA.
Po3ibpaTHch 3 METOAMKOIO BU3HAYEHHS €JIEKTPO/IiB HEBIJIOMOTO TPAH3UCTOPA.
3. BuBumTH METOIWKY TIEpPEeBIpKM CHpPAaBHOCTI PE3WCTOPIB, KOHIEHCATOPIB, TIPUCTOPIB,
TpaHchopMaTopis, A10MIB.

N

3 Ilpunaou ma oonaonanns
1 Ilpunan xomOinoBanuit 114317.
2 Tlpunan nepeBipku Tpanzuctopis (ITI1T).
3 JlaGopaTopHi 3pa3KH.



4  Xio pooomu

3HaiiTh emitep, 0a3a, KOJIEKTOp, BUSHAYUTH THUI MPOBIAHOCTI TOCTIKYEMUX TPAH3UCTOPIB.
[lepeBiputH iX mpane3aaTHICTh.

[TepeBipuTH iX Mpaine3gaTHICTb B PEKUMI IICEBAOIIICUICHHS.

Busnauntu napamerpu tpansuctopis 3a gonomororo IIIIT. Ilepen mouatkom pobGotu mepe-
MHKa4 poay poOOoTH B nojoxeHHs “Biaki”, “ToyHO” BHBECTH B KpaiHE JIiBE MOJIOKEHHS .
[Tonaiite xuBnennst +4.5B na IIIIT. B 3anexnocti Bix mpoBigHOCTI n-p-n abo p-n-p. s
MaJIONOTYKHHUX Ta CEPEeIHbO MOTYXHUX TpaH3ucTopiB Tymoaep "MAJIOMOIIH-MOIIH "
BCTaHOBUTH B nosioxkeHHs "MAJIOMOIIH", 11t TpaH3UCTOPI BETUKOI MOTYKHOCTI - B I0-
noxenns "MOIIH ". Buznauenns koegilieHTa miJICUICHHS [3 TPOBOAUTHCS TaK :

e BCTAaBUTHU BHUBOJM TPAH3UCTOpA B THI3/A, B BIAMOBIIHOCTSIMH 3 IO3HAUYEHHSMHU Ha
npunafi. [lepemukau poay pobotu mocraButu B nojoxkeHHs ls. Pyukamu "['PYBO",
"TOYUHO" BcTaHOBHTH CTPUIKY amIiepMeTpa Ha KiHemp mkamu. I[lepemukayd poxy
poOOTH TIEpeBECTH B IMOJIOKEHHS [3, BiIpaXyBaTH 3HAUEHHS IO IIKaJli, BpaXOBYIOUH,
1o yes mkaia gopisHioe f=100. Skmio cTpinka amnepmerpa 3amkantoe (> 100), To
HEOOXIJTHO TepeMHKad poJy pPOOOTH BCTAaHOBHUTH B MOJOXKEHHS I Ta pydykamu
"TPYBO", "TOYHO" BucraBuTH cTpiKy Mikpoammepmerpa Ha 50. IlepeBectu me-
pemMuKad poay podit B mosioxkeHHs 3. BimpaxoBane 3HaueHHS HEOOXiIHO MTOMHOXKH-
TH Ha 2.

[TigkarounT TOJIOBHI TedepoHU (TYYHOMOBEIb) IO THI3[, 110 PO3TAIIOBaHI Ha TOPLEBIi
cropoHi npunaxny. [lepemukaud poxy pobdotu BcranoButu B monoxkeHHss OTKIL o rHi3n
npunany K.B.E min’ennaiite BiAmoBigHI BUBOAM MepeBipseMoro TpaHiucropa. [lepemukau
pony pobotu mnepeBectu B nonoxkeHHss TH/[. B tenedoni 3'IBUTHCS TOH HU3BKOI YaCTOTH.
[Tpu BiACYTHOCTI 3BYKY TPaH3UCTOP HE CIIPABHHUM.

Otpumaty B BUKJIAJauya 1HIUBITyaJbHE 3aBJAaHHS Ha MEPEBIPKY aKTUBHUX Ta MAaCHUBHUX
pazio KOMIOHEHTIB.

5 Konmpononi numannusn

SIK epeBipUTH 3 1OIIOMOI0OI0 OMMETpPA NaCUBHI KOMIIOHEHTH ?

SIK mepeBipUTH 3 1OTIOMOT'0OI0 OMMETpA 10U, CTaOLTITPOHH, TUPICTOPHU?

SIK mepeBipUTH 3 1OIIOMOI0I0 OMMETpa OIMOJIIPHI TPAH3UCTOPH?

SIK IepeBipUTH 3 1OTIOMOT'0I0 OMMETPa MOJIbOBI TPAH3UCTOPH 3 KEPYIOUMM KaHAJIOM?
SIKi 1HII TpUTa gy MOXKHA BUKOPUCTATH JUISL IEPEBIPKU pOOOTH PaliOKOMIOHEHTIB?
SIK BU3HAUUTH 3 IOTIOMOT'0OI0 OMMETpa II0KOJILOBKY TpaH3UCTOpa?

OO WNE

Jlimepamypa

Mugnron P. Hamanka W peMOHT paauO3JIEKTPOHHBIX YCTPOWCTB HE HMEKOIIMX
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Kapp [[.)K.. /IlnarHOCTMHA U PEMOHT ammnaparypbl paguocBs3u U panuosemanus.- I[1: Mup
1991 r.

I'otpa 3.1O, Marteues B.M. CipaBo4HMK peryinpoBIIUKa paJuOeIEKTPOHHON annaparypsl.
- JIbBOB. : Kamenep, 1987 r.



JlabopaTtopHua po6ota No2
Hocnioncennsn imnyavcnozo 010Ky sncuenenns muny AT

Mema: 03H2OMHUTHCE 3 KOHCTPYKI€I0, CXEMOTEXHIKOI, POOOTOIO IMITYJILCHUX OJIOKIB KH-

BieHHs Gpopmary AT.

1 Kopomki meopemuuni gioomocmi

Posrimsinemo poboty mxepena xuBiaeHHs popmary AT. YV mxepeni xusneHHs ¢opmary AT
(pucyHok 2.1) Hampyra >KUBJICHHsI 4epe3 30BHIIIHINA pO3MUKA4Y MEPEKi HAIXOJIUTh Ha MEPEKHHI
(GinbTp 1 HU3BKOYACTOTHUH BUIIpsIMIISY. Jlami BUMpsMiIeHa Hampyra, BeTW4nHOIO mopsaky 300B,
HaliBMOCTOBUM II€PETBOPIOBAYEM IE€PETBOPIOETHCS B IMIYJIbCHY. PO3B'sI3ka MIk IEPBUHHOIO Me-
PEXEI0 M CHIOKMBAYaMH 3IHCHIOETHCS IMITYJILCHUM TpaHcpopmaTopoM. BropuHHi 0OMOTKH iMITy-
JBCHOTO TpaHc(opMaTopa MiJKI0YCHI 0 BUCOKOYACTOTHUX BUNIpsAMiIAYiB +/-12 B u +/-5 B Ta Bi-
JIOBITHUM (iBTpaM, 110 3TIIAKYIOTh.

Curnan Power Good (kuBJIEHHS B HOpMI), SIKHH TOJA€ThCS HA CUCTEMHY IIIaTy uepes
0,1...0,5 c micns MOSIBM HANpyrH >KUBJICHHA +5B, BUKOHYE TTOYaTKOBY yCTAaHOBKY Ipoliecopa. Bu-
XiZ 3 Jaay CHJIOBOI YaCTHMHU JpKepelia 3amobdirae By3os 3axucTy il 6mokyBaHHs. [Ipu BimcyTHOCTI
aBapiiHUX PEXHUMIB poOOTH I JIAHIIOTH (HOPMYIOTh CHTHAIIM, IIO JO3BOJSIOTH (PYHKIIOHYBAHHS
HIIM - xoHTpoOJepa, sIKUil Kepye HalliBMOCTOBUM II€PETBOPIOBAYEM 3a IOIIOMOIOI0  Y3TOKYHOUOTro
Kackagy. B aBapiitHux pexxnuMax poOOTH 31iHCHIOETbCS CKUAanHs curHany P.G.

TpuBanicTe BIAKPUTOrO CTaHy KIIOUIB NIEPETBOPIOBaYa BU3HAYA€ BEIMYMHY HANPYI'M BUXIiJ-
HUX Jokepen. [liaTpuMka MOCTIHHUX 3HAYeHb BUXIIHUX HAIPYT B KOHTPOJEPi 3a0e3MeuyeThes CUc-
TEMOIO KepYBaHHS 31 3BOPOTHUM 3B'SI3KOM, IIPU L[bOMY SK IOMHJIKA BUKOPHCTAEThCS BIIXUIICHHS
BUX1IHOI HaNpyTu BiJ Jxepena +5B.

JIaGopaTopHuil MakeT JKepena )KUBJICHHS CKIIaIa€ThCs 3 HACTYITHUX €JIEMEHTIB:
BUTIPSAMIISIYA HATIPYTH MEPEKIi;
€JIEMEHTIB JIaHI[IOTa 3aITyCKY TIepeTBOPIOBaya, cTaduIi3aIli i 3aXucTy;
¢dbopmyBaua curnainy P.G.;

[ ]
[ ]
[ ]
®  BUNPAMIISYIB IMIYJIbCHOI HAIIPYTH.
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Pucynok 2.1.— bnok cxema jxepena xuBieHHs popmaty AT



Tabmuus 2.1 — [Ipu3HaueHHs Ta CKJIAJ KiJl JaOOpaTOPHOTO MaKETy

OyHKIlIOHAJIbHE TPU3HAYCHHS

Ckian

3aropopKyBabHUN PUIBTP

C101, C102, C103, C104, L102, L103, THR1

MepexxHuii BUNPAMIIY 13 GLIBTPOM

BDC1,C2, R1,R2

HamniBmocToBwif TepeTBOprOBaY

Q1, Q2, R3, R4, R5, R6, 01, D2, T5, T4, C3

Kackan kepyBaHHsA

T2, T3, D22, D23

[ITIM - koHTpOJIEp

IC4, R50, C29, C27, R47, C28, C26, R46

Jlan1tor "moBinBHOTO 3amycKy"

C24, R41

’Kusnenns IIIM - koHTposaepa

T1, D25, D26, C30

JlaHIIIOT 3aXUCTY BiJI KOPOTKOT'O 3aMUKaHHSI Ha
BUXO/II BUTTPSIMIISTYA

R17, D11, R20, D12, IC3, Q4, Q5, Q6, C22

Jlan1ror 3axXUCTy BiI[ MEPCBULICHHA HAIIPYTI'X HA
BI/IXO,I[i BHUIIpAMIIAIYA

ZD1, R38, D19

®opmysau curnany P.G.

IC3, R39, R30, C20, Q3, D13, R23, C19

Bumnpsimisia +12B

SD1, L1, C6, C7,R9

Bunpsmisa +5B

SD2, L2, C10, C11, C12,R12

Bunpsmisa -12B

D3, D4, L3, C14, U2, D7, DS, C16

Bunpsmsa -5B

D6, D5, L4, C15, D9, D10, C17

Bxiani xkoJ1a

3minHa Hampyra mepexi depe3 Bumukadu PWR SW, zanoOikuuk F101, 3aropomxyBanbHui

¢inbTp IMIYyILCHUX 3aBaj, yTBopeHuil enementamu C101, R101, L101, C104, C103, C102 i gpoce-
mi 1102, L103 nmogaerbes Ha:

e poz’em xuBieHHs 220B, 10 gKOro Moxe 3'€IHyBaTUCS MOHITOp Yepe3 BiAMOBITHUM Ka-

Oeb;

e po3’em JP1, po3ramoBaHuil Ha TUIATI JKEPEIIa KUBJICHHS.

3 po3’emy JP1 Ha mnati axkepena KUBJICHHS 3MiHHA Halpyra Mepeki HaJIXOIUTh Ha MOCTOBY
cxemy BunpsmienHs BR1 uepes repmopesucrop TRHI1 1 nepBuHHY 0OMOTKY ITyCKOBOTO TpaHCc(O-
pmatopa T1. HaniBnepioau BUNIPSIMIIEHOT HANpyTH 3TIaKyt0Thest KoHaeHcatopamu Cl, C2. Pesuc-
topu Rl, R2, migkirodeHi 10 KOHAEHCATOPIB MapajelibHO JUIsl CUMETpii Hampyru, a TakoX CTBO-
PIOIOTH JIaHIIOT po3psany kouaeHcatopiB Cl, C2 micns BuMukaHHs 070Ky >kuBjieHHs. [lepeMukad
SW 3abe3neuye QpyHKIIIOHYBaHHA JpKepesa *KHUBJIEHHS K y mepexi 115B, Tak 1 B mepexi 230 B.

IIIIM - koHTpoOJIep i KacKaJ KepyBaHHS

VY nanoMy mkepeni HUBJIEHHs peai3oBaHa cXeMa 3aIllyCKy IepeTBOpIoBaya i3 MPHUMYCOBUM
KHUBJIEHHSM MiKpocxeMu Bia TpaHcopmaropa T1. Bunpsmiena Hanpyra aiogamu D25, D26 nan-
xoauTh Ha Mikpocxemy U4 (Bus. 12) mnsa xusnenss. Kongencarop C30 - 3rmampKyrounii ajisi BU-
npsamisiua D25, D26. Iicns yoro Ha BUBOAL 14 3'sBlIsi€ThCS HaNIpyra BHYTPIIIHBOTO JHKEpea Onop-
HOi Hanpyru +5B, 3amyckaeTbcsl 3a/al0uuil TeHEpaTop 1 Ha BUBOAL 5 MPUCYTHS MUIKONOJ10HA Ha-
npyra. Konznencarop C29 i pesuctop R50 enementu vacozamarouoro koja reneparopa. Ha BuBo-
nax 8, 11 mikpocxemu U4 3'IBIAIOTHCS IMITYJIBCHI TTOCIHIIOBHOCTI, SIKI IMOCTYMAalOTh HAa Kepyroul
tpancpopmaropu T2, T3 kackany kepyBanns. Jionn D22, D23 cTBOPIOIOTH JAHIIOT PO3MarHivy-
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D25, D26.

, 110 KUBJISITHCS TOCTITHUM CTPYMOM 3 BUIIPSIMIISTYA

BaHHs TpaHcpopMaTopiB
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IleperBoproBau

AKTUBHMMH €JIEMEHTaMH TIEPETBOPIOBavYa HAIIBMOCTOBOrO THmy € TpaHizuctopu Ql, Q2.
Jpyre miede MocTy yTBOpATH BUlpsimisitoui konzaeHcaropu Cl, C2. 3axucT mepeTrBoproBaya Bil
"HaCKpi3HUX CTPyMiIB" cTBOprOeThes Aiogamu DI, D2, a Takok HasBHICTIO "MEPTBOi 30HH" MiX Ke-
pyrounMH immynbcamu Mikpocxemu U4. YV miaroHanb MOCTY BKJIIOYEHa poboda oOMOTKa TpaHCdo-
pmatopa TS5 uepe3 po3ainoBuit koHaeHcarop C3, mo ycyBae HebakaHe IMiMarHiuyBaHHs poOodoi
oOmoTku Tpanchopmaropa. Pesuctop R7 i konaencarop C4 myHTyr0Th pobouy oOMOTKYy TS s
nemripipyBaHHsI MTapa3UTHUX KOJIMBaHb. PEXUM POOOTH TPaH3UCTOPIB MEPETBOPIOBAYA 33/1a€THCS
pesuctopamu R3, R4 1 RS, R6.

KoJu10 kepyBanHns, cradiiizamii il 3axucry

PerymoBanHs BuUXigHMX Hampyr y kaHanax +5B um +12B 3milicHroeTses pesuctopom VRI1
HIISIXOM 3MIiHM ONOPHOI HANIPYTH MiICHIIIOBaYa MOMHIKHY 1, mogaBanoro Ha BuBijg 2 U4.

Crabinizanisi BUXiTHUX HAMpyT JOCSATAE€THCS METOJOM IIUPOTHO-IMIYIBLCHOTO MOJIYJIFOBAHHS
BUXIIHUX IMIyJbCIiB. J[JIs 1IbOr0 BHIXigHA HANpyra BUMIPHOEThCS MiTbHUKOM R52, R51. Enementn
C27,R47 1 C26, R46 - kopuryBaJibHi JaHIFOTH MiJCHIIOBa4Ya moMHUIKH 1 1 2.

3axucT Bl HAJAMIPHUX CTPYMIB Yy NepeTBOpIOBavi yrBopeHmii enementamu D20, D21, RS9,
R51, R44, C25, nigxiaroueHux 10 aaryvka crpymy T4. HeratuBHa Hanpyra, IponopiiiiiHa cTpymy B
NepeTBOPIOBAYI, HAJXOUTh Ha MiACUIIOBAY MOMUJIKHY 2, BKIIOYCHUH KoMIapaTopoM. PiBeHb bOTO
CUTHaJly, NIEPEBUIIMBIIY 3HAUYEHHS ONOPHOI HANPYTH AJS MiJCHIIOBaya 2, BIAKIIIOYAE IMIYJIbCH 3
BUXOAy Mikpocxemu U4.

VY cxeMmi 3aXUCTY JIKepera KUBJICHHs B1Jl KOPOTKOI'O 3aMUKaHHS 3a/1isiHI KOMIIApaTopu MiKpo-
cxemu U3 LM339N. Sk naT4uku KOPOTKOTO 3aMHKAHHS BHX1JHUX KaHAJIB 3aCTOCOBYIOTHCS di0/1-
HO - PE3UCTOPHI KoJa, Tak y kaHanax +12B Ta +5B Bukopucrani enement R17, D11, y kananax -
12B, -5B eaementn R20, D12.

I3 cepenuboi TOUKM AaTUMKIB iHGOPMAIIHHUI CUTHAT HAIXOIUTh HA BXOH, III0 IHBEPTYIOTh,
kommapatopiB U3.1, U3.2. Onopua Hanpyra nopsaky +1,85B 3agae NiTbHUKOM €TaIOHHOT HAITPYTH
R26, R27, nanxoauThs Ha iHBepTyrouMid BXiJ Kommaparopa U3.1 i Ha He iHBepTyrouuit Bxig U3.2.
Take BKITIOYEHHS KOMITApaTOPiB BH3HAYAETHCS IMOJISIPHICTIO KOHTPOJIBOBAHHUX JDKEPEIN JKUBJICHHS.
BuxinHi curHanu KommnapaTopiB, HaAXOAsuM Ha 6a3y Tpan3uctopa Q4, yepes pesucrop R36, Bijak-
puBatoTh ioro. [Ipu npomy Tpansuctopu QS5, Q6 3akpuTi. IligBuineHe HaBaHTakeHHS B Oyjb-
SKOMY JDKepesl MPUBOAMTH O CIPallbOBYBAaHHS BIJMOBIJHOrO Kommaparopa. Tpansuctop Q6 3a-
KPHUBAETHCS 1 BT JpKepena KuBieHHsT UKUB BUPOOISETHCS 3apsi KOHACHCATOpa 3aTPUMKHA BUMH-
kanHs C22 no kouny:

+UxxuB — R37 — C22 — kopmyc

[Tpu nesixomy 3HaueHHI1 Hampyru Tpansuctopu Q5, Q6 BinkpuBaroThcs. Uepes3 BiAKpUTHI
Tpan3uctop Q6 Ha BXiJ KepyBaHHs nay3oto MikpocxemMu U4 (BuB.4) HAIXOIUTh MOTEHIIAT JIXKepe-
Jla €TaJIOHHOT HaIlPyTH, 1110 PUBOAUTH 3HATTIO BUXinHUX curHanis LIIIM - konTpoepa.

Ha enementax ZD1, D19, R38, C23 BukoHaHa cxeMa 3aXMCTy BiJ NMEPEBUILEHHS HANpyru y
BUXITHUX KaHamax. Y il cxemi peauctop R38 - H6amactoBumii, D19 - po3B's3yrounii, KOHIAEHCATOP
C23 npusHayeHu! AJIs MONEPEIKEHHS IOMUIIKOBUX CITPAllbOBYBAaHb CXEMH.

®opmyBay curtany '":KuBJIeHHS B HOpMI"

Jo cxmany cxemu ¢popmyBaua P.G. BXoaaTh
e naHITor 3aTpuMKku curaany R39, R30, C201 D13, R23, C19;
e kommnaparopu 3, 4 mikpocxemu U3;
e TpaH3uCTOpHUH K104 Q3.

[Ipu BKIIIOYEHHI JpKepena >kuBjieHHs KoHaeHcaropu C19, C20 pospsypkeni. Hampyru sxus-
neHHs (3 Buxoay Bunpsmistda D25, D26), axi npuknamaroTees a0 Bxoxy 7 U3 kommnapatopu 4 de-
pe3 ainbHuk R31, R32 i onmopuy Hanpyry (3 BuBoay 14 mikpocxemu U4) BCTaHOBIIIOIOTH KOMITapa-
top 3 mikpocxemu U3 y Hy/IbOBHI cTaH, a KommnapaTtop 4 B oguHU4HHN. [Ipu 11boMy TpaH3UCTOpP-
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Hul kimo4d Q3 BigkpuTuid, a curaai P.G. BiicyTHi.

VY mipy 3apsay konaeHncatopi C19, C20 cran koMnapaTopiB MiHSIOTHCS HA MPOTHIICKHUH, 1
Ha BuBOy 1 kommaparopa 4 U3 yCTaHOBIIOETHCS HYJIBOBHM MOTEHINAI, IO 3aMUKA€E TPAH3UCTOP
Q3, sKuii y CBOIO 4epry MPUBOAUTH A0 NOsiBU curHairy P.G. oIMHUYHOTO piBHSI.

Konaencarop C19 3apsmxaerses o koiy D13, R23, C19, a C20 - o xony BuB. 14 U3, R30,
C20.

Buxigni Bunpsmisyi

Hionna 36opka D2 3abe3neuye onepskanns BuxinHoi Hanpyru +5B. Exementn L2, C10, C11,
C12 yTtBOpIOIOTH 3MIaJKyr0UMi (DibTp 1iel HanpyrH. [lomaBieHHs] BUCOKOYACTOTHUX IMITYJIbCHHX
3aBaj 3aificHioeTsea koaamu R10, C8 1 Rll, C9.

Buxinna nanpyra +12B dopmyerbest aiogHoro 360pkoro SD1. 3riamkyrounii GiIbTp y 1mbo-
My kaHaui yrBopeHuit enementamu L1, C6, C7. Kono R8, C5 - nemmndep iMmynsCcHUX 3aBaj] KaHATY
+12B.

Pesucropu R9 1 R12 € HaBaHTa)XEeHHSM X0JIOCTOTO X0y JuKepen +5B ta +12B.

Heraruni Hanpyru -5B u -12 B opranizoBani Ha auckpetnux maioaax D5, D6 i D3, D4 Bin-
MOBITHO, HaBaHTaXEHI Ha iHTerpanbHi crabimizaropu U2, Ul. Uepe3 miogu D7, D9 BinOyBaeThcs
po3psaa koHueHcaropiB C16, C17 BuxigHux kaHamiB, a gioau DS, D10 3axumarore cradimizaTopu
U2, Ul tipu mpo601 BHNPSAMIISIFOUHX i0TiB.

2 Ilpunaou ma oonaonannsa

JlaboparopHuii MakeT Os10Ka sxuBiieHHs1 PS — 6220C..
Mynstumerp U8B01G.

Ocuunorpag C1-112.

HaBantaxxenns (ammu 12B).

AN

3 Xio pobomu

1. O3HalloOMUTHCH 3 CXEMOIO JIabOpaTOpHOro OJIOKY XKuBJEHHA. Po3i0partuch 3 0COOIUBOCTIMHU
CXEMOTEXHIYHHUX pilleHb (YHKLIOHAIBHUX OJOKIB MakeTy: BXiJgHi koia, IIIIM konTposep, ne-
peTBOpIOBaY, Koia cradimizamii, 3aXuCTy Ta KepyBaHHs, (opmyBau curHany PG, BuximHi BH-
PSMIISYIL

2. 3amamoBatu B 3BIiT cxemu IIIIM koHTposepa, mepeTBoproBava, Koja ctabimizalii, 3aXUcTy Ta

KepyBaHHs, popMyBaua curnany PG.

3aMaiioBaTy B 3BIT PYHKIIIOHAIBHY cXeMy 00Ky *uBjieHHs popmary AT.

[TigkmrounT HaBaHTaXEeHHA B Koo +5B, +12B (mammnouku 12B). JlaGopaTopHuii MakeT miJK-

mountu yepe3 JIATP. Beranosutu BxigHy Hanpyry 220B. Jocnigutu BuxigHi curdamu 11IIM

KOHTpoJIepa.

5. Hocmigutu ¢opMy CUTHAJIB HaMiBMOCTOBOTO MEpeTBOproBada (ocumujaorpag BHKOPHUCTOBY-
€TbcA 3 AiabHuKOM 1:10).

6. Hocmiaite popMy cUTHAJIB Ha BXOJI BHCOKOYACTOTHHUX (PiTbTpiB KaHamiB +12B, +5B.

7. BuMipsiite 3HaueHHS BUXIJHUX HAPYT OJOKY KMBIICHHS.

8. Bumipsiite koedimieHT crabimizamii BuxigHol Hanpyru +12B, +5B mpu 3miHiI Hanpyru enekT-
pomepexi Ha = 10%.

9. Hocninits popmy curnany PG.

Hw
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4 KoumponbHi numanHs

Ocob6muBocti pobotu LIIIM koHTposiepa 610Ky xuBieHHs popmary AT.

Tumnosa cxema 3actocyBanHsi IMC TL494. Yacosi giarpamu po6otu IMC.

[Tpu3nauenns curaany PG ta ocobmuBocTi ioro hopMyBaHHS.

Ski cxemu 3axucTy niependadeHi B 1abopaToOpHOMY OJIOKY JKHUBIICHHSI Ta MPUHIIUII iX poOOTH?
Uum BiApI3HIOTHCS O10KM sxuBneHHs Triy AT/ATX?

SIka MeToIMKa TONIYKY HECIIPAaBHOCTEH B 1a00paTOpHOMY OJIOKY JKUBJICHHS?

Oco6mmBOCTI pOOOTH CXeM HaliBMOCTOBUX MEPETBOPIOBAYIB.
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JlaGoparopHna pob6ota Ne3
YcraHoBKa CTPyMy miIMATHIYYBaHHSH

Mema po6omu: HaBunTHCh BU3HAYATH ONTUMAJIBLHUN CTPYM IiIMarHidvyBaHHs, BUBUUTH SIK
BIUIMBAE PIBEHb IiJIMAarHiyyBaHHS Ha MapaMeTpu MarHiTo(oHAa, YACTOTHY XapaKTEPUCTHUKY KaHa-
Jy 3aIUC-BIATBOPEHHS, KOCQIIEHT TaPMOHIK, MOIYJISIIIHHUN TITyM.

1 Kopomki meopemuuni gioomocmi

[Ipu 3anmcy 3 BUCOKOYACTOTHUM migmarHidyBaHusM (BUII) B 3anmucyiody rojioBky, Kpim cH-
THAJTy IOJA€THCS TAKOXK CHHYCOITAIBbHUM CTPYM BHCOKOI YaCTOTH, TaK IO B TOJIOBIII 3aMUCy Big0y-
BaeTbcs noaaBaHHs cTpymiB curHany ta BUIL. Yacrora crpymy BUII BuOMpaeThcst HACTUIBKU Be-
JIMKO0, 100 KOXKHUN €JIeMEHT HOCIS MpHU MPOXOHKEHHI B paiioH1 poO0UYOoro 3a30py 3alUCy040i I'o-
JIOBKHU TPOWIIOB JIEKUIbKA IUKIIB TepeMarniuyBands. Tomy dactora ctpymy BUII B 5... 10 pa3
BUIIIa MAKCUMAJIbHOI YaCTOTH CUTHAITY.

PoOouwnii map MarHiTHOI CTPIYKU Ma€ KiHIEBY TOBIIMHY. OCKIJIBKY HANPY>KEHICTb MOJIs 3Me-
HIIIYETHCS TI0 Mipi BiJJTaJIeHHs BiJ] TOBEPXHI TOJIOBKH, TO MiJIMarHiuyBaHHs HE MOXe OyTH onmTUMa-
JHHUM JUISL yCIX eJeMeHTapHuX mapiB crpiuku. Skmo mone BUII onTuManbHO 17181 cepeIuHu po-
004oro mapy, To i OUTBII OJU3BKUX /10 TOJOBKHU €JIeMEHTApHUX IIapaxX BOHO Oilblle ONTHUMAallb-
HOTO, B BIJJJAJICHHX IIIapax - MEHIIEe ONTUMAaJIbLHOTO. BiAmoBiAHO, 3aIMIIIKOBAa HAMAarHIYEHICTh € pi-
3HOIO JUTS Pi3HHX MIapiB. 3MIHIOIOYH HANPYKEHICTh MiIMarHi9yBaHOTO [Iapy MOXIIMBO CTBOPIOBA-
TH ONITUMAJIbHI YMOBH 3aIKCYy B PI3HHUX MIapax CTPIYKH, MEPEMIllyBaTH MAaKCUMYM HaMarHi9eHOCTI
o ii ToBuMHI. B cuiy nporo, Ha 3anexHicts EPC BiATBOPIOIOYOT FOIOBKYU BiJl CTPYMY MiJMarHiuy-
BaHHs BIUIMBAE JOBXKUHA XBWII 3anucy (puc.3.1). @i3uyHe NosCHEHHS 1€l 00CTaBUHU MOJISrae B
HacTtynmHoMy. [Ipu BIATBOPEHHI MOTIK B OCEP/Il TOJIOBKU CKJIAAAETHCS 3 TTOTOKIB €IEMEHTApHUX IIa-
piB HOCisl. [3-3a KOHTAaKTHUX BTpPAT BIITBOPEHHS KOXKHOTO IIApy TUM MEHINE, YUM OiIbIIe BiH Bij-
JAJICHUH BiJl MOBEPXHIi i 1€ SBUIIE TUM MOMITHIIIE, YUM MEHIIA JOBXWHA XBWIi. Po3moaineHHs xe
HaMarHiuyeHoCTi MO MIapaM 3ajJeKUTh B BEJIMYMHU CTPYMY MigMarHivyyBaHHs. ToMy mpu 3amuci
CUTHAJIIB Majoi JIOBKWHU XBWII A, ONTUMAJILHUM OyJi€ MiJMarHidyBaHHA, 10 3a0e3reuye MakCH-
MYM HaMarHi4eHOCTi B MOBEPXHEBHX Iapax Hocis. Ilpu 3amucy curHaiiB 3 BEIMKOIO JTOBKHHOIO
XBWJI1 A, KOJIM KOHTAKTHI BTPAaTH MaJli ONTUMAJIbHUM Oyze MiJMarHiuyBaHHs, MpU SKOMY JIOCSTae
MaKCHMyMYy CEpeJH€E 3HAU€HHs HaMarHi4eHOCT] Mo BCli TOBUIMHI poboyoro mapy. baunmo, mo pi-
3HULS XapaKTePUCTUK MiJIMAarHiyyBaHHs IPHU Pi3HUX A, TUM MOMITHIIIE, YUM TOBCTIIIUH MIap HOCIS.
[Tpu ToHKHX (<1MKM) poOOUMX IIapax 1€ SBUILE HE CIIOCTEPIraeThCs.

t‘:‘s"k A

N
x”’ﬂ_\ X
/ A3
/: N2 '
AP AT A2VA \_/

I A

_}E BY > LBL|
Puc.3.1 Puc.3.2

3 puc.3.1 BUAHO, IO MAKCUMYM BiJ1ayi CTPIUKU 3AJIEKHUTh BiJl TOTO, 3 SIKO JOBXHHMU XBHJI
BUKOHYBABCS 3aIIMC MPU BUOOP1 ONTUMATIBHOTO MigMarHidyBaHHsA. Yum OibIe JOBKUHA XBHII 3a-
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MACY .THUM PIBEHb BIITBOPIOBAIIBHOTO CHTHANY OubIe. TakuM YMHOM ONTHUMAajIbHI YMOBH 3aIUCY
BHCOKHMX Ta HU3BKUX YaCTOT CHUTHANy OyAyTh PI3HUMH. 3MIHIOIOYN HanpyXeHicTh mois BUIT mox-
auBO, abo 3abe3rmedyBaTH Kpallli YMOBM JJIS Nepeaadi B HACKPI3HOMY TakKTi BHCOKOYACTOTHHUX
CKJIaIOBHX CUTHAJTy, 00 TOOMBAIOTHCS 30UTBIICHHS 3arajlbHOTO PiBHA BiJadi.

Heniniiini cnorBopenHs npu 3anucy BUII 3HauH0 MeHIIT, HIX MPH 1HIIUX CrIoco0ax 3amucy i
HE MepeBUILYIOTh 2% mpu poboTi B ontumManbHoMy pexumi. Koedinient rapmonik Kr 3anexxuth
BiJl cTpyMy HiiMaraiuyyBanus (puc.3.2).

3 puc.3.2 BUAHO, 110 3aJeKHICTh Kr Bil CTpyMy miiMarHiuyBaHHS Ma€ SIBHO BUPaXKCHHUH Mi-
HIMyM. MiHIMyM J0OCATa€ThCA MNPU CTPyMi IMiJMarHidyBaHHS MEHIIUM  ONTHMAJILHOTO.
OCKUTBKH  CTPYM MiMarHiqvyBaHHS BUOMPAIOTH .BUXOASUU 3 HEOOX1THOCTI MAKCUMyMY piBHS 3a-
NHCY, BiH BUSBIISIETHCS OUTBIIE TOTO, SKM HEOOX1THUH JUIst OTpUMaHHS MiHIMYMY HEJIIHIHHUX CIO-
TBOPEHb.

[IpyuyrHa MOSBM MIHIMyMY HEJIIHIHHMX CITOTBOPEHb IOJISATAE B HACTYMHOMY. B nmanbHIX ele-
MEHTapHUX Iapax pododYoro mapy miMarHiyyBaHHs MOJIS MEHIIE ONTHMAIbLHOTO Ta KpHUBa IigMa-
THIYYBaHHS BUSBIISETHCS CUMETPUYHO BBITHYTOIO BiIHOCHO Bici aOciuc. B OMmxkHIX eeMeHTapHUX
nrapax piserb nois BUII Ginblie onTuMansHOro Ta KPpUBOI HaMarHidyBaHHS BiAMOBINAIOTH Tak 1
HEJiHIAHI CIIOTBOPEHHs 1Mo 3-i rapMoHimi, mo ¢as3a 3- rapMOHIKH B JPYroMy BHITaJKy 3BOPOTHS
¢a3i 3-1 rapMOHIKH, IO 3'SBISETHCSA B MepmoMy BUMAAKy. [Ipu BiqTBOpeHHI MarHiTHI MOTOKU Bij
[UX [IapiB CKIAJAIOThCS B OCEPi TOJIOBKH B3a€EMHO KOMIIEHCYIOTBHCS Ta 3arajibHa BeIMYMHA HElli-
HIHHUX CIIOTBOPEHb 3MEHIIIYETHCA.

lym cTpiuku, MO 3'ABISETHCA NMPU HASIBHOCTI CUTHAITY, € MOAYJISIIIMHUM. BimHOCHUH piBeHb
IIyMy HaMarHiueHoi CTPiYKd, TOOTO PI3HUIIA PIBHIB IIyMY Ta CUTHAIIy HE 3aJIeKUThH BiJl PIBHS 3a-
nucy. lle o3Havae, mo MoaymnsIiiHA CKIIaI0Ba IyMY 3aMUCy Cy0'€KTUBHO SIK OM MacKyeTbCsl CUT-
HATOM. MOAYNSIIHHUA TIIyM Ma€ HOPMaJIbHE PO3MOIUICHHS Ta HU3bKOYACTOTHUN CHEPTeTUYHHMA
CIIEKTP.

BinHocHMit piBeHb IIyMy CTpiUKH, HAMarHiueHoi 10 Hacu4yeHHs ckianae — 26...30 Ib. Ouiky-
BaHUH XiJ1 AOCTIIKYEMUX B pOOOTI 3aI€KHOCTEH MoKa3aHui Ha puc.3.3.

1, A €41, A1
Kr 1
Mog. wym. \\ - ”'r

OnTuMmizanito CTpyMy MiMarHidyBaHHS BUKOHYIOTh JUIs 3a0€e3MeueHHs] poOoUyoro aianazoHy
YacTOT MpPH CTPIYKax Pi3HOrO MOJHUBY, a caM CTPYM MiJIMarHi4yBaHHS 3MIHIOETHCS, IPU ILOMY B
HEBEJIMKMX MEXXax Ta BIUIMHYTH HA PIBEHb 3aITUCYy HE MOJXKE.

B Bignosignocti 3 AECT21402.0-75 ycTaHOBKY CTpyMy MiMarHiuyBaHHS HpPOBOJSATH IO
HalOImbIIi Bigaadi (MAaKCUMyM BUXIJHOI HApyTH) CTpiuku Ha 4acToTi 1kl OgHaK MakcuMym
BiJI1a4l Ha 1[I 9aCTOTI BU3HAYUTH BAXKKO 13-32 HEBEJIMKOI MOTO 3MIHM MPHU 3HAYHIA 3MiHI CTPYyMY
HiMardigyyBaHHs Ta JIOCTYITHO TUIbKU KBali(ikoBaHUM crerjianicraM. ToMy ais modyToBoi amapa-
TYpH JIOIYCKAIOTh CTPYM IIiIMarHiuyBaHHs BCTAHOBJIIOBATH Ha 4acTOTi 6,3 K[ Il HACTYITHUM YHHOM.
Skmio marHiTOQOH Mae HACKpi3HWM KaHA, TO YCTaHOBKA CTPyMy IiIMarHidyBaHHS TOMITHO
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CIIPOIIYETHCS. B 1IbOMY BUITaKy Ha BX1J MarHiToQoHa MPAIIOI0YOMY B PEKHUMI 3aIUCy BiJ TeHEpa-
TOpa MOJalTh 4acToTy 6,3 K['11 Ta Mo BOABTMETPY, MAKIIOYEHOMY J0 JIIHIHHOTO BUXOIY, 3HAXO-
JSTh MAaKCUMYM BUX1JTHOI Hampyrd MpH 3MiHI CTPyMY MiJMarHidvyBaHHs. 3HAWIIOBIIM LEH MaKCH-
MYM 30UTBIIYIOTh CTPYM IMiJMarHidvyBaHHs 70 THX Iip, IOKH BUXiJHA HANpyra HE 3MEHIIUTHCA Ha
3/1b. Lle i 6yne HOMIHABHUN CTPYM IiAMarHivyBaHHs. SIKII0 MarHiTopoH Mae yHiBEpCAIbHHM ITi-
JICUJTIOBAY, TO 3HAXOPKCHHS MAaKCUMYM BiJadi BiJi HOMIHAJILHOTO CTPYMY ITiIMarHidyBaHHsI MPO-
BOJIATH IIIJSIXOM NMPOOHMX 3alKCIB MPH PI3HOMY CTPYMY IiIMarHidvyBaHHS, KU TaKOX MOTPiOHO
KOHTPOJIIOBATH 3 JJOTIOMOT'OI0 MUTIBOJIbTMETpa Ha pe3uctopi ormopom (1-10 Om), (muB. puc.3.4).

ry

R
recn ¥ GD C1-112

s
Puc. 3.4.

binpuricts MaruitogoHiB MaroTh B Koui cTpymy 3anucy LC-dineTp, 1m0 3aBaxkae mpOHUKHEH-
HIO CTPYMY IiIMarHidyBaHHS B MijcuiroBadax. [lepen yCTaHOBKOIO CTpyMy IiIMarHidyBaHHS Lei
¢binbTp 000B'13K0BO MOBUHEH OyTH HacTpoeHui Ha yactoTy I'CII mo MiHIMyMy Hampyr# micis Ibo-
ro ¢ginbTpa.

2 Ilpunaou ma od1a0nanus

Maruitodon «Becna —309»

Bonsrmerp B3-38

Mynstumerp U801G

Ocuunorpag C1-112

I'eneparop 1'3-111

BumiproBau HemniHiiiHUX crioTBopeHb C6-1.

ook wndE

3 /lomawine 3a80annsn
1. TIpopoOuTu nekuiitHuii MaTepiai Mo JaHii TeMi.
2. OsHailoMuTHCh 3 ocobmuBocTsIMH cxeMoTexHiku ['CII pi3HuX MarHiTogoHiB.

3. Pozibpatuce, sk ¢yakmionye I'CIT marHiTodoHYy, 10 BUKOPUCTOBYETHCS B JIAOOPATOPHIN
poOoTi.
4. SIkuM YUHOM 3MIHIOETHCS CTPYM MiAMarHi4yBaHHs 1 K BiH BUMIPIOETHCS?

4 Xio pooomu

1. [Jocniautu BIJIMB CTPYyMY HiAMAarHidyBaHHS Ha BUXIJHY HAalpyry KaHamy BiATBOPEHHS
MarHiTooHa mpu pi3HUX yacToTax curHany 3anucy (250 I'n, 1k, 5 kI, 15 k).

2. JloCHiguTH BIUIMB CTPYMY ITiIMarHidyBaHHS Ha KOEQIIIEHT TapMOHIK 3alTUCAHOTO CHUTHA-
Jy. J{7st 1bOro BUKOHATH 3amuc Ha 4acToTi 1 KI'1; mpH pi3HUX 3HAYEHHAX CTPYMY IiMar-
HIYyBaHHS MiAKIIOYUATH O JIIHIMHOTO BHUXOJY BHUMIpIOBAY HEJIIHIHHUX CIIOTBOPEHBH Ta
BUMIPATH 3HAUYEHHS KOC(IIIEHTY HEMHIHHUX CIOTBOPEHbD.
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[ToOynyBaTn XapaKTEepUCTUKH 3HATI B 1.1, 11.2.

BBiMKHYTH MarHiTOQOH B peXHUM 3alucCy, BiJ] T€HEpaTopa Ha BXiJ IMOAATH YaCTOTY
6,3 x['11 Ta MO BOJABTMETPY MiAKIIOYCHOMY JI0 JIHIHHOTO BUXOAY 3HAWTH MaKCUMyM BHXIi-
JTHOI HANpyTH MIPH 3MiHI CTPYMY i IMarHiayBaHHsI.

301IbIIYBaTH CTPYM MiAMarHiayBaHHs J0 THUX ITip, TOKH BHUXIJIHA HAMpyra HE MOHU3UTHCS
Ha 3 JIb. Lle i Oyae HOMiHANBHUN CTPYM IiIMarHigyyBaHHS.

5 Konmponvni numannsn

SIki ¢i3u4HI OCHOBU MarHiTHOTO 3amucy?

SIki ICHYIOTh METOJIM MarHiTHOTO 3aMKCy?

Yomy He BUKOPHCTOBYIOTH 3amKC O€3 MmiMarHiqvyBaHHs?

YoMy He BUKOPUCTOBYIOTh MiIMarHidyBaHHs MOCTIHHUM CTpyMOM?

Yomy CTpyM BUCOKOYACTOTHOTO IMiMAarHi9yBaHHs MOKPAIIYE SKICTh 3aMHCy?

SIK BCTAaHOBUTH CTPYM MiAMarHidyBaHHs B MarHiTo(hoH1 3 HACKPI3HUM KaHaJIOM

SIK BCTAaHOBUTH CTPYM ITiIMAarHidyBaHHS B MarHiTO(OHI SIKMH Ma€ yHiBepCaIbHUH MiACH-
aroBay?

Yomy He BCTaHOBIIOIOTH CTPYM IiIMarHigvyBaHHs Ha 9actoti 1kI'1?

SIK BCTaHOBHUTH CTPYM HiIMardigdyBaHHs s mpodecioHanbHOI anaparypu?

Jlimepamypa

Kunr I'. PykoBogoTBO 110 3ByKOTeXHMKE.271.: €Heprus, 1980 r.

['an36ypr M.JI. OTBeThI Ha BOIIPOCM JrOOMUTENENH MarHUTHOM 3amucH 3ByKa. - M.: Paauo u
CBs3b, 1984 1.

I'utiur P.M. MarautHas 3anuck curaana .— M.: Paguo cBs3s ,1990 1.

VYpbanckuii b. DnekTpoakycTtuka B Bompocax u orBerax .- JI.: Dueprus, 1981 r.
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JlaGopaTopHa po6ora Ne4
Hacmpoiika cunxpo ma ayoio 20108Ku 8ioeomazHimodgona

Mema: nocniuti CUrHaIM 3 BiZIEOTOJIOBOK, HABYUTUCH HACTPOKOBATH HANPSAMIISKOYN POJIH-
ku CIIM BineomarnitodoHa, HABYUTUCH HACTPOIOBATH KOMOIHOBaHY CUHXPO3BYKOBY T'OJIOBKY

1 Teopemuuni gidoomocmi

Jlis mepeBipKH BUCOTH HAIPABISIOYMX CTIHOK HEOOX1THO BIATBOPUTH BHCOKOSIKICHY HEMPH-
natHy kacety E-180 i yBaxkHO cmoctepiraTH, sIK BOHa IPOXOAMTH MO HampasisitouuM (puc.4.l).
Crtpiuka He MOBUHHA 3MOPIIYBATHCS, 30MpaTUCS B 300pPKH 1 3aXOAWTH Ha Kpai OOPTUKIB HAIpaBIIs-
1040i. SKio HeoOXiaHO, AyXKe TMOBIUIHLHO MOBEPTANTE PEryIOBaIbHY TaliKy y BEepXHINA 4acTHHI Ha-
NPaBJISI0YO0] 32 TOAMHHUKOBOIO CTPUIKOIO /ISt i OMYCKaHHS YW MPOTH JJIs 11 MiAHATTS, TIOKU CTPi-
YKa HE CTaHe BIpHO MPOXOAMTH I10 Hiit (puc.4.2).

Hanpasnsiouuxe ponvkn

Hanpaenenue BpauleHua
BEPXHEero uMnuHapa

3BykoBas cTvpa-

HOWan ronoBKa Y3en cuHXpo3ByKo-
CHHXPO3BYykKO- BOW rofI0OBKK

Ban ronoeka

MpuemHan Hanpag-
nawwan P-4

HaknoHHbie
CTOWKKN

WHepLUMOHHBIA pONKK

Cruparwowan ronoska

MpUXUMHON ponuk
Mogawujan Ha-

npaBnsawowan P-1 PesepcuBHan cToika

HanpaBneHue
ABWXEHUA NeHTbI

HanpaensAlowasn cToMka
NPOTUBOHATAXEHMUA

HanpaBnswuas P-0 MpremMHan KaTyuwka

Mogaiowan KaTywKa

Brnox Bpawato-
UIMXCA ronoBOK

NeHTa
Pucynok 4.1.- TunoBuii cTpiuKONpOTATyBaIbHUNA MEXaHI3M.

HenpaBuneHo MpaBunbHO

N

{b) Hanpasnsiowan cToika

Pucynok 4.2. - PerynoBaHHsI HAIPSIMHAX POJTH-

PerymoBanus Bucotu Hampasisitounx P-2 1 P-3 (puc.l) poOutbcst B 1Bi CTajii: CIOYaTKy
[IJIIXOM YBaKHOTO CIIOCTEPEKEHHS 32 PyXOM BiJJCOCTPIUKH MO OJIOKY BiJ€OTOJOBOK 1 HAaIpaBis-
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IOYMM , a TOTIM POOUTHLCS TOYHE PETYIIIOBAHHS 1O 300paXEHHIO, BIITBOPCHOMY Ha €KpaHl TeJeBi-
30pa, BiicoMoHiTOpa. Y Ounbmocti BM 115 3MiHM BUCOTH HANpPSMHHUX POJIMKIB OJIOKY BiJ€OTONO-
BOK BaM 3HAQJIOOMTHCS CHEIIAIbHUN PeryTIOBaIbHUN KITto4u. PerymtoBaHHsS BUCOTH HAMPABISIOYOTO
pOJHKa POOUTHCS AyK€ MAICHPKUMHU HIaKKaMH, IOBEPTAIOYH PETYJIOBATbHI TBUHTH y BEpXHIN Ya-
CTHHI KOXKHOT HampapJisiFo4yoi He Ounblne Hixk Ha 1/8 0bepTy 3a oaun npuiiom. HeoOximHo mpocTe-
JKUTE 3a THM, K HIKHIA Kpal CTpiukH Hje 1mo pedpy OJIOKY BiJI€OTOJIOBOK, IO 00epTaroThCs 1 Ue-
pe3 BXiaHY 1 BUXiAHY HampsMIISIOUH. [HOI BaM OBENETHCS MO JIEKUIbKA pa3 MEePEXOAUTH BiJl OJTHO-
r'O HaIPaBJISIFOYOr0 POJIUKA JI0 1HIIOTO, PETYJIIOI0UH iX . PerynioBaHHs OTHOTO POJIMKA MOKE BILIH-
BaTH Ha peryitoBaHHs iHIoro. [licis perymoBaHHS HE0OXiIHO Xo4a O MIBXBUJIMHH MOCTEPIraTH 3a
PYXOM CTpiuKH, 00 MEPEKOHATHCS B MPAaBWIBHOCTI i po3ramryBaHHsS. sl po3risiny HHXKHBOTO
Kparo CTpIuku Tpeba BUKOPUCTOBYBATH 1HTCHCHBHE JKEPEIO CBiTaA 1 q3epkanbiie. CTpiuyka MOBHH-
Ha MPaBWJIBHO JIeXaTH Ha pedpi OJIOKY BiZICOT0JIOBOK Ha BChOMY Horo mpotssi. KpiM Toro, crpiuka
MMOBHMHHA OYTH IIPaBUJILHO PO3TAIIOBaHA MK BEPXHIM 1 HIDKHIM OOPTUKOM 000X HAMPSIMHUX POJIH-
KiB.

[Ticist TOro ik BU BBaXKAETE, IO CTPIUKa MPAaBHIIbHO PO3TAlIOBaHA Ha OJIOLI BiJIEOTOJIOBOK 1
HANPSIMIISIOUUX POJIMKAX, BIATBOPITH BHUCOKOSIKICHY, 3alMCaHy B IPOMHUCIOBUX yYMOBax Kacery,
CTOCTepiraiTe 3a 300pakeHHSIM Ha €KpaHi TelneBi3opa. SIKIIO Ha eKpaHi TOPH3OHTAIBHI CMYTH,
CIpoOyHTE BIIPETYIIOBATH OJUH OYIb-IKHI 9M 000€ HANMPAMIISIFOYHX POJIMKA, 100 3a0paTh 3 eK-
pana BingeouryMm. /s nboro uu HaBpsi Oynae noTpioHO Oinbiie 1/4 0o6opoTy. Y O1IbIIOCTI BUMAIKIB
HEBEJIMKE PETyIIOBaHHS BUCOTH BXiTHOI cTOMKU P-2 ycyBae cMyru y BepxHiN 4acTUHI 300paskeH-
HS, a perymoBanHs P-3 ycyBae cMyr# y HIKHIHM YacTHHI 300paKeHHS

J1114 By371a CHHXPO3BYKOBO1 TOJIOBKH HEOOX1/THI YOTHUPHU PETYTIOBAHHS:

* BICOTHU

* Haxwty ( Briepea abo Hazan)

* a3umyTta (OOKOBUH KyT)

* TpekiHra (0i4Ha BificTaHb BiJl OJIOKY BiJI€OT0JIOBOK)

Marna ry4HicTh 1 XpUIIKICTb JIIHIHHOTO 3BYKOBOT'O CUTHAJIY BKa3YIOTh Ha T€, 1110 PETyJIIOBaHHS
CHUHXPO3BYKOBOI I'OJIOBKM TOpYIIEHA 3a YMOBH, 3BUYAalHO, YUCTOTH 11 MepeaHboi moBepxHi. ['opu-
30HTaJIbHI CMYTH, 10 O1%aTh MO €KpaHy, 1 HEMOXKJIMBICTb PEryJIIOBaHHS TPEKiHra MOKYTh O3Hada-
TH, 110 BHACIHIJOK MOPYIICHHS PETYIIOBaHHS CHHXPO3BYKOBOI TOJIOBKH HEMPABUJIHHO BiATBOPIO-
€THCS KEpyrOYa JTOpPIXKKa.

[lepenHs MOBEpXHS TOJIOBKM IMOBHHHA PO3TAIIOBYBATUCS BEPTUKAIBHO, MEPIECHIUKYISPHO
onopHii mnactuHi. ToOTo, roI0BKa HE TOBHHHA OyTH HaXWJeHa Hi BIepea, Hi Hazaj. SIKio romiBka
HaxXWJIeHa BIIepe]l, CTpiuKa MepeKolyeThess BHU3. Lle Moxke mpUBOIUTH 10 3MOPIITYBaHHS HIKHBO-
ro Kparo CTpPIYKM Ha HWKHBOMY OOPTHKY BHX1JTHOTO HAIpPaBIISIOUOT0 POJHMKa OJOKY 0OepTarouinX-
Csl TOJIOBOK .

lakka ans perynu-
POBKM BbICOTbI

BuHT gna perynu-
POBKM HaK/IOHA

BuHT ans perynu-

MoBOpOTHLIN WapHUp POBKYM a3umyTa

KoHuuyeckas raika ans
PerynupoBKy TpekuHra

Pucynox 4.3. EnemenTn HaCTpOHKH CHHXPO3BYKOBOI T'OJIOBKH.
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Pecynwosanns eucomu cunxpo3gykogoi 20106Ku

[Tpu mornsai Ha MEPEAHIO0 MOBEPXHIO CHHXPO3BYKOBOI T'OJIOBKH il IPSAMHUM KyTOM BH I10-
BUHHI MOOAYNTH JiHIMHY 3BYKOBY T'OJIIBKY 3BE€PXY 1 CHHXPOTOJIOBKY BHU3Y (puc.4.3). 3a3HadyeHi 00-
JacTi TOJIOBOK Ha MOBEPXHI CHHXPO3BYKOBOI TOJIOBKM BHUIIISJIAIOTH SIK MAJIEHBKI CPIOIHCTI MPsIMO-
kyTHHUKU. CaMi 3a30pH rOJIOBOK BH He 1modaunTte — ayke mMaii. L[k peryntoBaHHs BUCOTH CHHX-
PO3BYKOBOI T'OJIOBKH TOJISITAE B TOMY, 100 BepX 1 HU3 BiACOCTPIYKH TOYHO NOKPUBAIN 3BYKOBY I'O-
JIOBKY 1 CHHXPOTOJIOBKY.

I'pyOe perymioBaHHS BHCOTH TOJIOBKH POOHMTHCS 3a JIOIIOMOTOI0 CHOCTEPEKEHHS 332 PYXOM
1o Hil BifgeocTpiuku. J[s 1iboro moTpidHe CKpaBe HKEPEsIo CBITIA 1 pyYHE OTJISA0BE A3EPKAJIbIIC.
[ToBiTBHO peTyJIONTE BUCOTY TOJIOBKH, MIOKM HaJl BEPXHIM KPAaeM CTPIUKH HE 3'SBUTHCS BY3€HbKA
CMYXKa CpiOJIMCTOT 3BYKOBOI TOJIOBKH, a ITiJ1 HIPKHIM KpPaeM Taka K CMYXKKa CHHXpOrosioBku. CTpi-
YKa HE TIOBMHHA TOPKATHCS Hi ONMOPHOI IJIACTHHKU TOJOBKH, Hi BEPXHBOI YaCTHHH BY3JIa; KOXKHE 3
IIUX CTaHIB yKa3ye Ha Te, 10 BUCOTA FOJIOBKH BUUIILIA 3 PUITYCTUMHUX MEXK.

Pecynosannsa azumyma CUHXpO38YKO601 20J108KU

TouHi perymoBaHHS BUCOTH W a3MMyTa TOJIOBKM BHKOHYIOTHCS, CIIOCTEPIraroud 3a 3By4aH-
HSIM, 10 JAIOTh JIiHIKHI 3BYKOBI TOJIOBKM TpPH BiITBOPEHHI 3aIMCAaHOi B NMPOMHCIOBUX YMOBAxX
cTpiuky. /lyxe MoBuIbHO, 10 OJJHOMY, IOBEPTANUTE TBUHTH, 1110 PETYJIOIOTh BUCOTY i a3UMYT CUHX-
PO3BYKOBOI rojloBKH. By 3HalifieTe By3bKUi Aiana3oH peryjtoBaHHs a3UMyTa 3 BITHOCHO FOJIOCHUM
3BYYaHHSIM; 3By4aHHS B HOMY MIPEJICTABISETHCS OUTBII BUIBHUM, )KUBUM 1 YUCTHM B 00JIACTi BUCO-
KuX 4acToT. [loTiM 3po0iTh TOYHE MiJCTPOIOBAHHS BUCOTH TOJIOBKH, TOBOJISYH 10 MAKCUMYMY Ty4-
HICTh Ha BUCOKUX yacToTax. [lo uepsi moBToproiiTe 00M/1Ba PEryitOBaHHs, 10Maralouuch Halkpa-
101 BUCOKOYACTOTHOI XapaKTEPUCTHUKH 1 HAMBUIIIOTO 3arajbHOTO PiBHS CUTHAITY.

Komnu Bac 3a710BONIBHSTH PEryIOBaHHS a3UMYTa 1 BUCOTH T'OJIOBKH, IOBEPHITHCS 10 PETYIIO-
BaHHS HaXWly 1 MOJUBUTHCS, MOXKe OyTH, 3 11 JOMOMOT0I0 MOYHA I11€ MOJIMIIUTH BUCOKOYACTOTHY
XapaKTEepUCTHKY 1 piBeHb curHaiy. llle pa3 nepekoHaeTecst B TOMy, 110 CTpiYKa MiX BUX1JHUM Ha-
HPSIMIIIFOUYMM POJIMKOM OJIOKY B1JIE€OTOJIOBOK 1 CHHXPO3BYKOBOI TOJIOBKM PYXa€ThCS MPSIMO 1 Kpail
CTPIYKHU HE CKPYUYIOThCS Ha OOPTHKAX MPUIMaIBHOI HAMPaBIIsA040i CTOMKN P-4.

3HOBY MOBEPHITHCS 10 PEryJIIOBaHHS BHCOTH i a3uMyTa 1 IepeBipTe, He MOXKHA UM LIe 1110~
HeOyb momnmuTy. Tenep MmoMinIeHHs, MOXINBO, Oy/ie Henerko BUsiBUTU. Ha it cranii OynyTh
NOTPIOHI Ty’Ke MaJleHbKI KOPEKTYBaHHs HaXWily, BUCOTHU W azumyTa. Bigperymtoiite Bci Tpu napa-
METpH JUIs OJIepKaHHS ONTUMAaJIbHOI BUCOKOYACTOTHOI XapaKTEPUCTUKH 1 MAaKCUMAJIBHOTO 3aralib-
HOTO PiBHS I'YYHOCTI.

SKI1110 BIAMOBIIHO /10 BUIINIEHABEJICHOTO OMKUCY MPABUIHHO BIJIPETYIIOBATH JIIHIHHY 3BYKOBY
TOJIIBKY, TO FOJIOBKA B1JITBOPEHHS/3aNICy KEPYIOUOi JOPIKKH 1 3BYKOBa r'oJIiBKa, 1110 CTUPAE, TAKOXK
BUSIBJISITHCS B TIPABUIIBHOMY TTOJIOXKEHHI.

2 Ilpunaou ma mamepianu

BineomarnitodoH.
Tenenpuiimau.
Ocuunorpag C1-118.
Bonsr™merp B3-38.
TecT kacera.

orwdPE
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3 lomawne 3a60anus

1. TlpomparroBaTs JIEKIIiii MaTepiall 1Mo JaHid Temi.

2. Pozibpatuca 3 ocOmuBoctssmMu moOynoBu CIIM BimeomarHiTooOHIB pi3HHMX KiaciB: 2-X
roJI0BOYHUI , 3-X, 4-X rojoBounux , Hi-Fi , Marairodownis 3 ¢pynkmiero Audio Dubbing.

3. PozibpaTtucs 3 KOHCTPYKLIEI Ta OCOOJMBOCTMHU PETYIIOBAHHS PYYHOTO , aBTOMATUYHOTO

TPEKUHTA.
4. Pozibpatucst 3 ocobmuBoctamMu perymoBanHs CIIM  BizeomarHiTo)oHA, OCHOBHMHU
HECIPABHOCTSIMH .
4 Xio pooomu
1. TligkmrouuTH BieoMarHitoGoH a0 TenenpuitmMada. [IiAKIF09uTH BOIBTMETP 10 ayIiOBHU-
X0Jy BizeomarHitooHa.
2. Bximountu Bigeomaruitodon B pexkum Play. 3HaiiTu Ta JOCTI I CHTHAIH 3 BiZIe0 FOJI0BOK
(BuBOIM IMC ). Busnaure yactoTy KOMyTallii BiJIeOr0JI0BOK.
3. BusHauTe BIJIMB HAPSIMIISIFOYMX POJIMKIB HA SKICTh 300payKeHHS.
4. BinmperymatoiTe HANPSIMIISIFOYN POJIUKH.
5. BigperymioiiTe monoxkeHHs KOMOiHOBaHOI ronoBku (puc.4.4). PeryntoBaHHS MOJTOKEHHS

KOMOIHOBaHOT TOJIOBKM MOYHHAIOTh 3 YCTAHOBKM KyTa Haxwiy. [yl bOrO 'BHHTOM 5
HEOOXiJTHO TOYHO "mocaauTh" HIDKHIO KPOMKY CTPIYKM Ha HAaNpPaBISIOUYMN MexaHi3M Al;
IpY [IbOMY HYDKHS KPOMKa CTPIUKU HE TIOBUHHA OyTH CKpyYeHa.

Pucynok 4.4.- PerymtoBaHHS MOJIOKEHHS KOMOIHOBAHOI TOJIOBKH : | — IBUHT YCTaHOBKU
BHUCOTH; 2 — TBUHT YCTAHOBKHM a3UMyTa; 3 — €KCLUEHTPUKOBUM X-TIOIOHUI IBUHT; 4 —
CTpiuKa; 5 — IBUHT YCTAaHOBKHU KyTa HaXmiy; 6 — MeXaHi3M, 1110 HaIllpaBIse CTPIuKy; 7 —
BEIY4YUi BaJl; 8§ — MPUTUCKHUI BaJIUK

HJ'ISI YCTAaHOBKH KyTa asuMyTa 1 BUCOTH T'OJIOBKH BOJIBTMETP Hi)IKJ'IIO‘-IaIOTI) A0 BUXOAY ayau-

OCHUTHAJIIB 1 BKJIIOYAIOTh TECTOBY KaceTy 31 CTaHJAApTHUM 3BYKOBUM CHTHajioM 4actoToro 4000,

I'BuaTOM PEryjtOBaHHA BUCOTHU T'OJIOBOK 1 YCTAHOBJIFOKOTb MAaKCUMAJIbHY BI/IXi,Z[Hy Harpyry. ITo-

TiM MIPOTparOTh ICIUTOBY KAaceTy 31 CTAaHJAPTHUM 3BYKOBHUM CHTHAJIOM 4acTOTOXO 8KI'I[ 1 TBUHTOM

pETyJIIOBaHHs a3UMyTa 2 3HOBY BCTAHOBJIIOIOTh MAaKCUMaJIbHY BHUXIJHY Hampyry. SIKmio crmiBBij-

HOIIIEHHS [IUX ABOX piBHIB MeHIIe 0.7 uu Ounbine 1.4, To BCTAHOBICHU 3CyB HEOOXiTHO 3MIHUTH.

Horo HeoOXiMHO 3MEHIIIUTH ISt 301TbIICHHS] BUX1IHOT HAPYTH Ha 9acTOTi 8KI'11 1 301IbIIUTH 1S

3MEHIICHHS Hapyryu Ha 4yactoTi § kI 1.
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5 Konmponwvni numanns

Sk poOUTHCS peryitoBaHHS BUCOTH HaIIPaBJIsAt0U0i CTOMKK P-1 1 mpuiiMaibHOT HaNpaBIsodoi
ctoiiku P-4?

SIK BUCTABISETHCS CTPIUKA CTOCOBHO OJIOKY BiZI€OTOJIOBOK MHUISIXOM PEryJIIOBAaHHS BUCOTHU
BxigHoro P-2 i BuxigHoro P-3 HanmpsMHUX ponukiB?

SIK perymoeThesl By30J1 CHHXPO3BYKOBOI JJOPIKKU?
SIK mepeBipUTH MOJIOKEHHS IPUTUCKHOTO POJIMKA CTOCOBHO BEIYYOr0 Bajly 1 BUKOHATH HOTO

peryJiroBaHHs?
Ornucaty peryiroBaHHs PEKUMHOIO IepeMUKaya.

Jimepamypa

[Mupynpauk C. M. Texniune oOCIyroByBaHHS Ta PEMOHT MOOYTOBOi pamioamnaparypu. Kon-
CIIeKT Jekiii. — Binaunsg, 2002.- 154 c.
Www.remserv.ru

www.telemaster.ru

www.elcp.ru

21



JlaGoparopna pob6ota Ne5
Hocnioscennsn pooomu CIIM gioeomaznimogony

Mema po6omu:. Osuaiiomutucs 3 koHcTpyKiiero CIIM tuny M, BU3HAUMTH METOAMKY i-
arHoctyBaHHs CII

1 Teopemuuni éioomocmi

PozguBumocst CIIM y pobodomy crani 3anpaBieHuM cTpiukoro. Ha puc. 5.1 mokasani rojgos-
Hi By3nu CIIM Bigeomarnitodona , po3ramosani Hax miaroro CIIM. Kpim miporo mij miatoro pos-
TalIOBaHU JABUTYH BiJICOTOJIOBOK (IIBHAKICHUN JABUTYH), IIIO BEJE JABUTYH BiJICIKY KaceTH ( Kace-
TONpHiiMaya), BaXkKeli i 1HIII eTalli IPUBOY, @ TAKOX rajbMa.

Pucynok 5.1. — CTpiukonpoTskHHM MexaHi3M: 1 - MigkaTylmeyHUK By3Ja , 10 Hojae, 2 -
mwtu@T HaTAry, 3, 11 Hanpaisrounii MTUQT Ha 110 MMOJAE 1 CTOPOHAX BIANOBIAHO, 4 - TOJIOBKA 3a-
raJibHOTO CTHPaHHA, 5 - IHEepUIHHUI ponMK, 6 - HANpaBJIAIOYUM MMOJAIOYMNA POJIMK 1 CTOpPOHAX (3a-
npaBHUN WTUQT) BIAMOBIAHO, 7 - 006epToBUi OapabaH, 8 - moxwuia Hanpasisoda 10 - cTiiika 3By-
KOBOT T'OJIOBKH 1 F'OJIOBKU KaHamy KepyBaHHs, 12 - ronoBHUi Ban, 13 - npwxumMHUM ponuk, 14 - mi-
JKaTyIIEYHUK PUHMaIbHOIO By3J1a.

[TigkaTymeyHuii By30J He MPOCTO MIATPUMY€E KOTYIIKY 31 CTPIYKOIO, a 3abe3mneuye i MocTii-
HUM HaTsr. HaTsr 37iicHIOEThCS cieniabHUM MEXaHi3MOM OOEpHEHOIo HaTATY CTpiuku. YuM Bu-
11e cTabUIBHICTD HATATY CTPIYKH, TUM MEHIIIA MMapa3uTHA aMIUTITy{Ha MOJYJISLIS BiITBOPEHOTO Bi-
JeoMarHiTodoHa.

Jl1st OCTItHOTO HATATY AUISHKHM CTPIYKH, IO OXOIUTI0E 6apabaH, HEoOX1AHO , m00 cTpiuka
nojasanacs 1o 6apabana 3 mocTiifHUM Hatsarom. [IpoTe, mpu 3MOTYBaHHI CTPIUKU 3 KOTYILKH, IO
Mo/1a€, YBECh Yac 3MEHIIYETHCSA Maca 1 AlaMeTp KOTYIIKH , 10 T0JIa€, 0 Y CBOIO Yepry 3MIHIOE Ha-
TAr. MexaHi3M 00epHEHOr0 HATATY 3MIHIOE HATST CTPIUKM 1 BIUIMBAE HA TrajlbMyBaHHS TaKUM YH-
HOM, 11100 HATAT CTPIUKU 3aIMIIABCS HE3MIHHUM.
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Pucynok 5.2— Mexani3m o0epHeHOTr0 HaTATy: | - cTpiuka, 2 - CTiiiKa HatAry, 3 - BaXijab Ha-
TATY, 4 - MeTayeBa CTpivka, 5 - gerpoBa cMyXkKa, 6 - TOPMO3HHUI TUCK, 7 - MPUHAMATIBHHUIA BY30J
CIIM, 8 - npyxuHa

bapaban BiZIeOroJIOBOK CKIIAIA€EThCS 3 BEPXHIX 00EPTOBHX 1 HIDKHIX HEPYXOMHX YacTUH (Ha-
niBOapabanamm). Y BepxHill 4yacTHHI 3aKpiIUieHi 00epTOBi BieoronoBku. BepxHs yactuna Gapada-
Ha HAMMAaEThCs NI 3aMiHM BijleorooBok. [Ipu obepranHi 6apabana MiX HOro MUIIHAPUYHOIO T10-
BEPXHEIO 1 CTPIYKOIO YTBOPUTHCS MOBITPSHA MOAYIIKA, 3aBASKH SIKOMY 3MEHIITYEThCS HaBaHTa)KEH-
HS BiJl CTpiukM Ha OapabaH 1 MOJIETIIYETHCS MPSIMYBaHHS CTpiuky. Ha HIDKHIN HEepyXoMmiil 4acTHHI
BCTAHOBJIIOETHCS HANpaBiIfgioya CTpiuka , MpU3HaueHa JUIsl TOYHOro (pOpMyBaHHs TPAEKTOPIi Mps-
MyBaHHs CTPIYKH HaBKOJO OapabaHa . EnexTpuuHuii 3B's130K 3 00€pTOBUMHU I'OJIOBKAMU 3]IIHCHIO-
€ThCS Uepe3 00epToBUil TpaHCHOPMATOp , pO3TAILIOBAaHUI BCepeANHI HUKHBOT YaCTUHH OapalaHa.

Pucynok 5.3.— Konctpykuis 6apabana BigeoroioBok: 1, 2 - BepxHbOI 00epTOBOT 1 HUKHBOI
HepyXoMoi yacTHHH OapabaHa BiAMOBIIHO, 3 - HAMIPABIIAIOYA CTPIYKU

['onmoBHI  HampaBiAOYl  €IEMEHTH  CTPIYKOMPOTSIKHOTO TPakKTy, 10 3a0e3MeuyroTh
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MJIaBHE TIPSIMYBAHHS CTPIYKK 0€3 BEPTUKAIBHHUX MEPEMIIIICHB 11 TTO0BXKHbBOI OCI:

HaIpaBJjsitoua, BCTAHOBJICHA HAa HWKHIN YacTuHI Oapabana. BoHa siBisie 00010 BUCTYII, 1110
(hiKCye CTaHOBUIIE HUKHBOTO KParo CTPIUKH, 1[0 OXOILTIOE 11ei OapadaH;

HaNpaBJIAIOUUi IWTUPT HA MOJABAIBHIA CTOPOHI , IO 3a0e3Meuye TaKoK HEOOXITHHHA pyX
00XBaTy CTPIYKOIO FOJIOBKH 3araJlbHOTO CTHPAHHS,

HAINpaBJSIOYMI POJIMK HA TOAABAIBHIM CTOPOHI, BUKOHYIOUHH TaKOX POJb 3alpPaBHOTIO
mrrugTa. [ig yac 3ampaBku 3 HOTO MOMIYYIO BUTATAETHCS 3 KACETH;

HAINpaBJSIOUMil POJNMK HAa NPUIMAIbHIA CTOPOHI, IO BHKOHYE TAaKOX POJb 3aIPaBHOTO
mTudTa;

HaNpaBJIAIOunil MTUQT HA NPUIMaNbHIA CTOPOHI, 10 3abe3nedye NpsSMyBaHHS MarHiTHOT
CTpiUKH 0€3 BepTHKAJILHUX MEPECYBaHb 00 3BYKOBUX I'OJIOBOK 1 FOJIOBKH KaHATY Kepy-
BaHHsI, pO3TallIOBAaHUX HA OJHIN CTIHIIL.

VY pexxuMax 3amucy i BiITBOPEHHS CTpiuKa MPUBOAUTHLCSA B pyX TrojoBHUM BajioM ( BB). Jlns

ObOT'O BOHA NPUTHCKAETHCA 1O HBOI'O T'YMOBHUM HpI/I)KI/IMHI/Iﬁ POJIHNKOM.

Pucynok 5.4. — I'onoBHuii By3en: 1 - HanpaBisitounii WTUQT HAa NpUMaIbHIA CTOpOHI, 2 -

TOJIOBHUM BaJl, 3 - MPUKUMHHH POJTUK.

YHiBepcallbHi TOJIOBKU 3alHMCY-BIATBOPEHHS KaHATIIB 3BYKOBOTO CYNPOBOJY 1 KEPYBAaHHS PO3-

TalloOBaHI OJuH MiJ ogHUM. [loBepx po3TamioBaHi J1BI yHIBEpCaJbHI T'OJOBKH KaHaliB 3BYKOBOI'O
CYIIPOBOJY ,a 3HU3Y - YHIBEpCaJIbHA FOJIOBKA KaHaly KepyBaHHs. Po6oui 3a30pH BCIX TPhOX YHIBEP-
CaJIbHUX TOJIOBOK PO3TAIIOBaH1 Ha OJIHIH JIiHIT, MEPNEHANKYIISIPHO HANPSAMKY MPSIMYBaHHS CTPIUOK.

Y Omo1i cTarioHapHUX TOJIOBOK PO3MIIIEHI TaK0XX TOJOBKU CTUPAHHS CUTHAIIIB 3BYKOBOTO

cynpoBoy. HasBHICTh LIUX TOJIOBOK , KPIM I'OJIOBKU 3araJIbHOrO CTHUPAHHS, 103BOJIsiE pOOUTH 3aIuc
1 Iepe3anuc CUrHajliB 3ByKOBOT'O CYITPOBOY HE3aJI€KHO 1 HE MOMIKOKYIOUH BlJ€03aIHnC.

Pucynok 5.5 — 3aranbHuii BuJ 670Ky CTAlllOHAPHUX TOJIOBOK: 1 - CTpiuKka, 2 - HaNpaBJIsIOYHi

mTU(T Ha MpUIMalbHIA CTOPOHI, 3 - YHIBEpCAJIbHI T'OJOBKH KaHAJIB 3BYKOBOT'O CYNpPOBONY , 4-
rOJIOBKA CTHpPAHHS KaHaJiB 3BYKOBOT'O CYPOBOY.
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Pucynok 5.6— KoHcTpykKinisi TaJibM TiAKaTymIeYHUKIB: 1,3 - MiAKaTYNIEYHUKU TOJAI0Y0TO 1
MPUIMAaNBFHOTO BY3JIiB BiANOBIAHO, 2,7 - rajibMa MiJIKaTyIIeYHUKA [MOJAI0U0ro i MPUHMaIBHOTO BY-
371iB BIJIMOBIAHO, 4 -IITU(T, 5 - BAXLIb COJEHOIAA, 6 - MPYKUHA

VY BimeoMarHitoQoHi ragpmMa 1Mo CBOEMY (DYHKI[IOHAIBHOMY MPHU3HAYCHHIO MOIUISIOTHCS Ha
TOJIOBHI 1 rajbpma JiIsl 3ampaBKd. ['0JIOBHI rajibMa JiIOTh Ha MiAKATYHIEYHUKH MOAAI0YOTO 1 MpHii-
MaJIbHOTO BY3J1iB. Bonu cnpanpoBytoTs y pexxumax STOP 1 [TAY3A / CTOII - KAJIP.

["anpMo 3ampaBku 3amo0irae iHepHiHHOMY MPOBHCAHHI MarHiTHOI CTPIUKM MPH 3ampaBiii. Y
naHomy CIIM BUKOpPHUCTOBYEThCSI ()POHTAIBHUM CIOCIO 3ampaBKHU KaceTu yepe3 0COOOBY HaHEb
amapary, y sSIKOMy € creliajabHa Hillla, 1[0 3aKpPUBAETHCS CTYJIKOIO.

VY MexaHi3M 3aBaHTa)KEHHS BXOSTH CIICLialbHI IEPEeMUKadi, Bif SKUX y CHCTEMY aBTOMAaTH-
YHOTO KEPYBaHHS 3allPaBKH KaceTH HAJXOAUTh Taka iHpopMaIis:

® YU [IPAaBUJILHO BCTABJIEHA KaceTa (HANpsIMOK 1 CTAHOBUILE);

® y sKOMY CTaHOBHIII 3HAXOUTHCS KaceTa (I0YaTokK, ado KiHellb);

e YTOIUICHO YM HEMa€ Mpamnopls 3a00poHH (3aXUCT) 3anKcy (Lei npanopenpb BiJIaIUThCs 11
3axXMCTY 3alMCy BiJl BUMAJKOBOIO CTUPAHHS IIPH HACTYITHOMY 3alllCy, SKII0 KOPUCTYBad HE
30MpaeThCsl BAKOPUCTOBYBATH JIaHy KaceTy JJIsl 1HIIOrO 3aIucy);

e y JKOMY CTaHOBHUILI 3HaXOAUTHCS KaceTonpuiiMay (y BEpXHbOMY, 200 HIKHBOMY).

Konu xacera BcTaBieHa B Hilly Mif ii BIUIMBOM BIIYMHSETHCS CTYJIKA 1 BTOILTIOETHCS MpaBa 1
JiBa KOB3HI HAMpaBJIsioUl, 10 3HaXOAAThCS B IIIMOMHI KaceTonpuiiMaya . Y BUMNAJKy MPaBUIBHOTO
BCTAHOBJICHHS KaCeTH B KaceTonpuiiMaui 11i HalpaBjsAioyi, BKIOYAI0UM OJHOYACHO MPaBUH 1 JIiBUI
KIHIIEB1 M€peMUKauyl, 1110 BUJAIOTh CIIOYATKY 1H(QOPMAIII0 MPO NPABUIBHICTh BBEJACHHS KaceTH B
kaceronpuiimay. Ilicas npuiiomy 1i€i iHpopMalii cucTeMa KepyBaHHsS BMHMKA€ JIBUTYH IPHUBOILY
KaceTonpuiiMaya Jjs IepeMillieHHs KaceTonpuiiMada Buepen . [Ipu npomy 3yOrroBate kojieco 12
MOBEPTAETHCS 110 TOJWHHUKOBIN CTPLIIT, @ KPOHIITEHH 1 KAaCETOMPUIMAay Pa3oM 13 KaCETOI MPoCy-
BaeThCs Jaji Bcepeauny BM B370Bk HanmpaBIisilouoro KaceTHOro BiJICIKY. Y IMpolieci NpsMyBaHHS B
TOPU30HTAILHOMY HAIPSIMKY KaceTa HAaTHUCKAa€ Ha CrelliajibHe MPUCTOCYBaHHs, 1 TOJI MOXHa BiJ-
YUHUTH KpUIIKY KaceTu. Kosu mpu HacTymHOMY NpsSIMyBaHHI KaceTH BHU3 KaceTa HaTHCKae Ha Ha-
MPaBJIAIOUNN BaX11b, HAIIPABIISAIOUA KPHUILKA BITUYMHAE KPUILIKY KACETH.
3anpaBKa CTpPIYKH - 1€ OIepallisi, y Mpolieci BUKOHAHHS AKOi 3a1paBHI MITU(THU MPUBOAIATHCS
B PyX 3a JOMOMOTOI0 CIeI[iaJIbHUX 3alpaBHUX KaOJIy4yOK, a OCTaHHi, B CBOIO YEPry - CIELiabHUM
JIBUTYHOM 3aIlPaBKH CTPIYKH, Y SKOCTI AKOTO Y BM nmeskux TUIIB BUKOPHCTOBYIOTH JBUTYH KEpY-
BaHHS peXUMaMH. 3aCTOCYBAHHS JJIsl 3alIPABKU PI3HOMAHITHUX JABUTYHIB MOSICHIOETHCS THUM, IO
amapaTH pi3HUX TUIIIB MalOTh 1 pI3HOMaHITHI MEXaHiI3MH 3alpaBKu CTPIYKH , ane QyHKIT B HUX OJ-
HakoBi. MexaHi3M 3ampaBKH CTPIYKH CXEMaTU4YHO MOKa3zaHuil Ha puc. 5.9. ObGepranbHe NpsiMyBaH-
Hs 3alpPaBHUX MPHUBOJHUX KaOJydOK MEPETBOPIOETHCS B JIIHIMHE MPsIMyBaHHS 3alpaBHUX MaJIbIIB
3a TOMOMOro (hIrypHMX KOB3HHMX HAIIPaBISIOUMX, 3aKPIIUICHUX Ha 3ampaBHUX KaOmydkax. J[ms
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[IOTO B KOB3HUX HANPaBJSIIOYUX MPOPi3aHi Ma3H, y sIKUX CKOB3aIOTh IMaJIblli, BCTAHOBJIEHI 1] OC-
HOBaMH 3alpaBHUX MTUHTIB.

12 11 10

Pucynok 5.8.— MexaHi3M 3aBaHTaxeHHS KaceTu: | - Kacera, 2 - KaceTonpuiiMady, 3 - CTyJIKa,
4, 6 - Bakerni OJIOKYBaHHS 1 BAMHUKAHHS, 5 - KIHIIEBUH BUMHKAY, 110 pearye Ha BCTAHOBJICHHS Kace-
TH, 7 - IPUCTOCYBAHHS JUIS BIAKPUBAHHS KaceTH, § - HAIMIPaBJISIIOUMIA 11a3, 9 - HalpaBIIsiF04Ya KPUIITKa
kacetH, 10 - Baxiip HampaBisounid, 11 - koB3Ha HampaBisitoua, 12 - 3y6uacte Koieco

Sx BuAHO 3 puc. 5.9. 3ampaBoyHE MPUBITHE KUTBIE, IO MPUBOJNUTE y PYX IITU(T, pO3TAIIO-
BaHUN HA CTOPOHI CTPIYKOMPOTSKHOTO TPAKTY, IO MOJA€, PO3TAIIOBAHO 3HU3Y, a MpHUMaIbHE
NpUBiTHE Kiiblle — moBepX. OOepTaHHs BiJ ABUTYHA KEPYBaHHS PEKUMaMH TEPEIAEThCS Uepes 3a-
NpaBHUH NacHK Ha YepB'suHy napy. Ha ofHiif oci 3 4epB'SYHIM KOJIECOM pO3TaIIOBaHE 3yOItoBaTe
KOJIECO, BOHO OJTHOYACHO MPUBOIUTH B 00€pTaHHS MOAA0Y1 1 IPUIMAaIbHI MPUBOIHI KUIBIIS.

Pucynok 5.9.— MexaHi3Mm 3anpaBKku CTPIiUKH: | - ABUTYH KepyBaHHS peXHMaMHu, 2 - TTACHK 3a-
IpaBKH, 3 - 4epB'sak 31 WITU(PTOM, 4 - eCTepHs, 5 - TOJIOBHE 3y0uare Koseco, 6, 8§ -HampaBIAOYUI
mWTUQT HA MOAAI0UNH 1 TPUMMaIBHIN CTOPOHAX, 7,9 - miIcTaBKU IITH(TIB HA TOJAI0YMil 1 mpuiiMa-
JbHMNA cTOpoHax, 10, 11 - KOB3HI HampaBifOUl Ha MpUUMaNbHINA Ta MoJarO4Yuid cTopoHH, 12, 13 -
MPUBOJIHI 3alpaBH1 KUTbIISI HA MPUMMabHIN 1 MOJar0unii CTOPOHH, 14 - HAPSAMOK 3aIlpaBKU.

Jnis 3anmo6iraHHs TPOBUCAHHS MAarHiTHOI CTPIYKH Mif Yac ii 3alpaBKH CHPAIbOBYE TajlbMO
3arpaBku. [HpopMmalliero Mpo 3aKiHYESHHS 3alpaBKU CTPIUYKH JJISI CUCTEMHU KepYBaHHS € CUTHAJ, 110
HAJXOJUTH BiJl CIIEIIAILHOTO TIepeMHUKaJa 3ampaBKy a0d0 BiJ TaTYHUKA PEKUMY.

[Tpu moBepHEHHI CTPIYKU B KaceTy MPOBOAATHCA Ti XK Ail, 1110 1 IpH i 3ampaslii, TIILKU B 00e-
PHEHI MOCIIOBHOCTI 1 HAMPsIMKY. ToMy B 00€pHEHOMY HaNpsSMKY OOEpTAEThCS 1 ABUTYH Kepy-
BaHHs pekuMamu (a0o criemiagbHui ABUTYH 3amnpaBku). [1{o06 mpu 1ipoMy CTpiuka HE MpOBHUCAa,
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BOHA BUOMPAETHCS KOTYILKOIO, IO MOJIA€, a MpUiiMaibHa KOTYILIKA MiAralbMOBY€EThHCS.

Sk 1 mpu 3ampabili, CUTHAJI PO 3aKiHYEHHS TTOBEPHEHHS CTPIYKH (DOPMYETHCS TTepeMUKadeM

MIOBEPHEHHS CTPIUKH , 00 TaTYUKOM PEKUMY 1 HATXOAUTh Yy CUCTEMY KEpYyBaHHSL.

AN DN AW

2 Ilpunaou ma mamepianu

CrtpiukonpoTsIryBaabHUN MeXaH13M Tiiy M
CrpiukonpoTaryBaibHUN MexaHi3Mm tuny K
CTpiukonpoTAryBaIbHUN MEXaHI3M BiieOKaMepu
biiok xuBnennsa bI130

Mynetumertp 114317

TecTtoBa kacera

ocoukrwnhE

3 Xio pooomu

3.1 Ornssaytu CIIM BM Ta 3HalTH BC1 OCHOBHI OJIOKH:
a) BBI (610K Bijieo rojoBokK ).
b) I'osoBKY cHHXpOHI3aIlii Ta 3BYKY.
C) ['0/10BKY ITOBHOTO CTUPAHHS .
d) Ipwkumuuii ponuk Ta BB(Bemyuwnii Bai).
e) 3HaiiTu Bci iHPOpMAIIiiHI TaTYUKH
f) Jlarumku 3aKiHYE€HHS MArHiTHOI IUTiBKH.
g) Ha BBI" TepmonaTuuk.
h) Ha maci CIIM gaTyuk BOJOTOCTI.
1) V maxTti 3aBaHT)XEHHsI 3HANTH TaTYNKHU 3aBaHTAKCHHS KaCeTH.
j) 3HaiiTH AaTYMK BUMIpPIOBAHHS MBUAKOCTI i pa3u aBuryna bBI.
K) 3HaiiTi JaTYMK BUMIipIOBaHHS MIBUIKOCTI 1 pa3u nBuryna BB.
I) 3naiiTu iHpadepBoOHUil CBITIO qi0A CHCTEMH aBTO 3YMUHKH.
M) 3HalTH NepeMuKaY, KU TIOKa3ye B IKOMY MOJIoKeHHi 3HaxomuTbes CIIM, To6TO mpo-
IpaMHHM epeMuKad.
n) Bu3HauuTH KiJBKICTh BiICO TOJOBOK Ta MPU3HAYCHHS iX.
0) 3uaiiTi kKoHTakTH Ha BBI, 3 IKUX 3HIMAE€THCS BiJ€OCHTHAIL.
3.2. Bukonatu 3aBaHTa)K€HHS KaCeTH Ta 3alpaBKYy IUIIBKH.
a) BukoHaTu 3aBaHTa)XEHHs KaceTH VIS [[bOrO BCTABUTH BiJICOKACETY B KaceTompHiiMad i
noxaru +5 B Ha nBuryn BB
b) Ilicns 3aBaHTakeHHSI KaceTH BHKOHATH 3alpaBKy CTpiukd HaBkono BBI , mms mporo
NOTPIOHO MOJIaTH HA JBUTYH 3ampaBku +9 B.
C) BepHyTu Bce B mOYaTKOBE IMOJOXKEHHS, U L[LOTO MOTPIOHO mMojaaTH Hamnpyry -9B Ha
JBUTYH 3allpaBKu , MOTIM NoJaTH Harpyry -5B Ha nBuryn BB.
3.3 lloroputu 1 3.1, 3.2 juIst IHIIMX TUIIIB CTPIYKOMPOTATYBAILHUX MEXaHI3MiB

4 /lomawine 3a80anus

. O3HalloOMUTHCH 3 KOHCTpYKIiero BM

. O3HallOMUTHCH 3 KOHCTPYKIII€I0 BiieoOapabaHy Ta IHIIUX FOJOBOK

. OcobmuBocti po6otu cuctemu CAP

. O3HallOMUTHCD 3 KOHCTPYKLIEIO Ta MPU3HAYCHHAM 1HPOpMaLiHHUX JaTYUKIB

. O3HalOMUTHCH 3 KOHCTPYKIII€IO Ta MPU3HAYEHUM 1H()OPMAaLIIHHUX MPOrPaMHOro epeMHuKada
. O3HalloMuTHCH 3 MeTOAMKOI HacTpoliku CIIM
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5 Konmponwni 3anumanns

. Hum Bizpi3HAIOTHCS 2-X 4-X 6-if TOI0BOYHI Bijieo 6apabaHu?

. SIK BUKOPHUCTOBYIOTBCS BiJICOTOJIOBKH B 2-X 4-X TOJIOBOYHHUX Bisieo Oapabanax?

. SIky QyHKIIIF0 BUKOHYE naTyuk (azu?

. SIxi curnanm noctynaioTh B CAP i 3a SKuM alropuTMOM BOHA MpaIioe?

. SIky QyHKIIII0 BUKOHY€E NMPOrpaMHHI NepeMuKau?

. SIxi indopmarniitai natauku MaroThes B CITM?

. SIk MiKpoIIpOIIeCOp KepyBaHHs 3HAE IO BCTABJICHA KAaceTa 1 MpOBe/IeHa 3apaBKa CTPiuKu?

. OCHOBHI eNeMEeHTH KOHCTPYKIIiT Ta iX MPU3HAYCHS.

. SIki enemenTH Hactpoiiku CIIM BM?

0.0Oco0amBOCTI KOHCTPYKIIII BijieoOapabaHy, CTUparOY0i TOJIOBKU 1 TOJOBKA CHHXPOHI3AIil

Ta 3BYKY

— 0 0 3N D KW~
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JlaboparopHa pobota 6
Hocnioncenns pooomu npozpasaua CD

Mema: o3nalioMUTHCE 3 KOHCTPYKIIIEI, CXEMOTEXHIKOK, po0oToro nporpasaya CD Ta iioro
CKJIaJIOBUX YaCTHH.

1 Kopomki meopemuuni gioomocmi

Jnist 3untyBaHHA iH(OpMalii 3 KOMIAKT-AUCKY BUKOPHCTOBYEThCs j1a3zepHa rojiBka (JII). Y
kopnyci JII' yctaHOBJIEH1 JTa3epHUA 101, BHYTPIITHSA ONTHYHA cucTeMa (IudpakiiiiiHi rpaTu, M-
H/APUYHA, KOJIMAaTOpHA U 1HII JIIH3M, IPU3MA), KOTYIIKHA (POKYCYBaHHS il TPEKIHTY 3 (POKYCYIOUOIO
JH3010, Ta3epHHuii giox (puc.6.1).

MiTtu Ta dnern

Pokycyloua
ANiH3a

MonapusayiiHe
A3epKano

Uiningpnuna

o ABOAKOBOTHYTA
-~ -
a AlH3a

Awndpakyiiivi rpatu doTopiogHa maTpuua

Pucynok 6.1. — Ontuyna cucrema nporpasauya CD

[Tpu mogaui HaNpyTy >KUBJIEHHS HaMiBIPOBIIHUKOBUMN JIa3epHUIA 110/ T€HEpY€e KOTepPEeHTHUI
(pi3HMLS a3 XBUIIb [IOCTIIHA B 4acl) IPOMIiHb, 1110 33 JOTIOMOTO0 AU(PPaKIIHHUX I'PaT PO3ALISETh-
Csl Ha OCHOBHHMH IPOMIiHb 1 ABa 10JaTKOBHX. [IpoHmoBIIN Yepe3 eneMeHTH ONTUYHOI CUCTEMHU U
dboxycyrouy JiH3Y, 11l TPOMEHI MMOMaJal0Th HA KOMITAKT-UCK.

TouHe QokycyBaHHS MPOMEHIB Ha JUCKY 3A1MCHIOIOTh KOTYIIKH (DOKYCYBaHHs, 1110 BCTAHOB-
JIOIOTH MOTPiOHE MONOXKEeHHS JiH3U. BinOuBIIMCh BiJ JUCKa, IPOMEHI 3HOBY MONAaAa0Th Ha (POKy-
CyIo4y JIIH3Y ¥ Aaji B onTUYHY cucteMy. IIpu 11boMy BifOMTI MPOMEH1 BiTIOKPEMITIOIOTHCS BiJl Ma-
JAl0YMX 3aBISKU IXHIN pi3HIM nmonspusanii. [lepen TuMm, gk nmorpanut Ha GoTogaTIUKH (PoTOAIO-
JTHY MaTpHIIIO0), OCHOBHHI MTPOMiHb MPOXOIUTH Yepe3 HMIIHAPUYHY JIH3Y, Y SIKii BUKOPUCTOBYETb-
cs epexT mucTopcii s BU3HAYEHHS TOYHOCTI GokycyBaHHs (puc.2). Skmo npominb cokycoBa-
HUI TOYHO HA MOBEPXHI KOMIAKT-IUCKY, BITOUTUI NpOMiHb Ha (oTomaTuukax mae GopMmy Koja,
SKIIO Tiepes abo 3a MOBEpPXHEIO - (opMYy elirnca.

Curnanu 3 GOTOJATUYHKIB MOTIEPEAHBO MiICUTIOIThCA, 1 o pi3HUli curHaniB (A+C) i (B+D)
Bu3HauaeThesl nommika ¢okycyBanHa FE (Focus Error). Ilpu Tounomy ¢okycyBanni curnan FE
JIOPIBHIOE HYJIIO.

JIBa 61yHMX MpoMeH1 monaaaroTh Ha AaTuuku E u F. BoHN BUKOPUCTAIOTHCS 7151 BiICTEKEHHS
MIPOXO/KEHHSI OCHOBHOTO MPOMEHSI 110 3UUTYBalIbHIN TOpiXkKIi (Tpeky) (puc.3). Pisauis curnanis E
u F Bu3navae momunky Tpekinry (Bimcrexenus nopikku) T1 (Tracking Error).
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Pucynok 6.3. — BusHaueHHs1 TOXUOKHU TPEKIHTY

Cymapuuii curnan 3 garuukiB A, B, C u D saBnse coboro Bucokouacrotuuii (RF) curnan
(>4MTI'Ll) y dpopmati EFM (Eight-to-Fourteen Modulation). Bin micTuTh 3akooBany ayuaioingpop-
Malliro i J0JaTKOB1 JaHi.

[Ipu ycTaHOBIII KOMITAaKT-AUCKY ABUTYH mno3uilitoBadHs (Slide motor) mepemiriae j1a3epHy ro-
JIBKY B IOYaTKOBE MOJIOKEHHsI, IOKU He 3aMKHe nepemukad "IloyatkoBe monoxxeHHs romiBku". (Y
JeSIKUX MOJICTISIX JUTSI TIEpeCYBaHHs KapeTKH i TO3UIIIIOBaHHS € He JIBa, a OAWH NBUTYHH.) Jlami ro-
JiBKa MOYMHAE MOBUIBHO BIITKIDKATH, IOKU HE PO3IMKHETHCS MepeMUKaY.

ITo curnany LDON cepBocxema aBToMaTH4HOrO kuBleHHs na3epa (ALPC -Automatic Laser
Power Control) nojae »uBieHHs Ha Ja3epHU 1101. IHOMI MOXKYTh 3aCTOCOBYBATHCS J10JIATKOBI I1e-
pemuKkayi Juist 6JIOKyBaHHS BKJIFOUEHHS Jia3epa i 3aro0iraHHs BIyYeHHS B 04l JIa3€pHOTO MPOMEHS
npu po3ibpaHOMy MeXaHi3Mi, a 1HOJI Ja3ep MOCTIHHO BKIOYEHUH MpH 3akpuTii kaperui. Cucrema
ALPC migTpuMye Ha 3aJjaHOMY piBHI NOTY)KHICTb BUIIPOMIHIOBaHHS JiazepHoro aiona. [lotouny
HOTYXKHICTh BUIIPOMIHIOBAHHSI KOHTPOJIIOE (pOTONpUiiMaY, MOMIIEHUH B OJHOMY KOPITyCi 3 Jlazep-
HHUM I10JI0OM.

Cepaormporiecop no4yrnHae BUpOOISATH IMITYJICH ITOYaTKOBOro noiyky ¢okyca (FSR), siki Ha-
JIXONATH JT0 cepBocxeM (PoKyCyBaHHS ¥ gaii depes npaiiBep - Ha (okycyrouy JiH3y. CepBocxema
(dokycyBaHHSI MpU3HAYEHA JUIsI KOMIEHcallii OUTTIB KOMIAKT-AUCKY (yHM3). [paiiBep (BuUXiTHUI
KacKaJl) BUKOPUCTAETHCS I MOCUJICHHS MOTYXHOCTI CUTHaiiB. JliH3a mouymHae mepemimaThcs
BHU3. [Ipn TouHOMY (hOKYCyBaHHI IPOMEHSMHU HA TMOBEPXHI KOMITAKT-AMCKY CUTHAJ MOMMIIKU (o-
kycyBaHHsI FE=(A+C)-(B+D) cTane miHiManbHUM, BIAKIIOUNUTHCS MoAava iMmynsciB FSR, 1 cepBo-
cxeMa (OKyCyBaHHS MOYHE YNPaBISATH (POKYCYIOUOI0 KOTYIIKOIO 3a toromMororo curiainy FEM, mo
aBisie co0oro ckopektoBanuit curnain FE. Ilicnsa Baanoro gokycyBanus Bupobisersces curnan FOK
(FocusOk). Axmo micast 3-4 FSR-immynsciB curaan FOK He BUpoOsieThes, TO BU3HAYAETHCS BiJl-
CYTHICTh KOMIAKT-AUCKY, 1 poO0OTa MporpaBaya 3yMUHSIETHCS.

Curman FOK HanxoauTb 10 CepBOCXEM KEpyBaHHsS IIBUIKICTIO OOEpTaHHS JABHMIyHA
(CKIIOM). Boun Bupobssitors curHaimm MON (mo3B1u1), MDS (060poTt), MOP ((aza), CLV (xe-
pyBaHHS) JJIs KepyBaHHS poOOTOIO JBUTYHA il perysiOBaHHS MOTO MIBUAKOCTI oOepTaHHs. JBUTyH
MOYMHAE 00epTaTucs W HaOMpaTH MIBHAKICTh. Y NEAKUX MpOrpaBadax IMIyJIbCH 3ayCKy TBUTYHA
re’epylotecs e 1o noxaui curHany FOK paszom 3 FSR-immynscamu. Ilpu moctiiiniii KyTOBid
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MIBUJKOCTI 00€pTaHHS BiJ MOYATKY 1O KiHIA JUCKA 30UTBIIYIOTHCS JliaMeTp JAOPIKKH W JIiHIAHA
mBuakicts. CKILO/] miaTpuMye Ha MocTiHOMY PiBHI JIIHIKHY IIBUAKICTh OOEpTaHHS IUCKA, a Mi-
CJIs 3yIMHKH [TpOrpaBaya MpurajibMoBye 0OOpPOTH JIBUT'YHA.

HowminanpHa MIBUAKICTH MOTOKY 3UMTYBaIbHOI iHpOpMaii 3 aucka 4,3218 Moit/c.

OnnouvacHo curHan FOK HagxonuTh 10 cepBOCXeMHU TpPEKiHTa i akTHBI3ye ii podoTty. Lst cep-
BOCXeMa 3abe3rneuye TOUHE MPOXOIKEHHS MPOMEHSIMH 110 LIEHTPY AOPDKKU. [l BiACTEXKEHHS 1MO-
JIO’)KCHHSI IPOMEHIB BUKOPUCTOBYEThCS cUTHAN noMmiiku Tpekinry (TE=E-F). BiadinsTpoBana Bu-
cokovactotHa ckianoBa curHany TE (curman TER) maaxomuths Ha KOTymKy Tpekinry. Korymika
TPEKIHIy MepeMillae JiH3y B MEPHEHIUKYIIPHOMY 1O AOPDKOK HAaIpsAMKY W MOxke 3a0e3leuuTH
suntyBaHHs 110 20 TpekiB 6e3 mepemimenns JII'. BigdinsTpoBaHa HU3bKOYACTOTHA CKJIAJ0Ba CHT-
Hany TE (curnan RAD) nmopaeThcst Ha ABUTYH MO3UIIIIOBaHHS, 1110 nepemimae JII' mo mosmto nucka.
JlazepHa roJiiBKa NmepioguyHO MEPEMIIIA€ThCsl, KOJU KUIBKICTh MPOYUTAHUX JOPIKOK BHUXOIUTH 32
MEX1, IPUIYCTUMI [T KOTYIIKH TPEKIHTY.

CxeMH TPEKIHTYy HE MOXYTh CAMOCTIHHO BU3HAYUTH 3HAXOKEHHS IIPOMEHS Ha 1H(pOpMaIriii-
Hill TOopikIi a00 Mk HUMH. {711 IbOTO BUKOPUCTAETHCS 3EPKATBHUIN JETEKTOP, IO MO aMILTITY/Ii
BHUCOKOYacTOTHOTO curHany EFM Bu3Hauae nonoxeHHs MpOMeHsl i KOPEKTye ioro. SIKiio npomMiHb
nepedyBae MiX TOpihKKamH, TO amIutiTyaa curaany EFM wminimanena. [Ipu BoamoMy BincTesxeHHI
cepBocxemu TpeKuHTy BupoOsitoTh curnan TOK(Tracking OK).

[Ticnst IbOTO MOYMHAETHCA 3UUTYBaHHS iH(opManii 3 nucka. CHHXPOHI30BaHUH IMITYJIbCAMH
13 KBapLoBOro reueparopa, PLL - nerekrop miacTporeThCs 10 4acToTi i (a3l 10 BUCOKOUACTOTHO-
ro EFM-curnany i BuIUIS€ 3 HOTO JaHi. Y perictpi 3cyBy MOCITIIOBHI JAaHi MEPETBOPATHCS B Ia-
panenbHi. Jlani indopmallis 1eKOIyeThCs, TPOXOAUTH MOYATKOBY 00pOOKY (AemnepemMexyBaHHs, KO-
PEKIisi MOMWIIOK 1 T.11.) 1 moMimiaroTbes B Oydep "momosunnoro crany". CKIIO/] minrpumye 3armo-
BHeHHs1 Oydepa Ha piBHI 50%. SIKiI0 MBHAKICTH 00epTaHHS HU3bKA W Oydep 3amOBHEHUN MEHII
yimM Ha 50%, TO cepBocxeMa 30UTBIINTE 000POTH JBUTYHA, 1 HAaBMAKKW. MO)KHA Ha SKUHCH Yac IpH-
rajJbMyBaTH JMCK, ajie 3BYK He nepepBeThes. Lle mosicHioeTbest HasBHICTIO Oydepa. CXoxuil NpuH-
un podotu B AntiShock-cxemax, ajne B HUX €EMHICTB 1 BiJICOTOK 3aIIOBHEHHSI O1JIbIIIE.

Indopmaris B Oydep 3anucyersbest i 3untyerses no iMnyiascax WFCK 1 RFCK BianosiaHo.
3unrtana iHoOpMaIlia po3nUIAEThCA Ha ayaionani i cyokon. Cyokona - 1e ciyx0oBa iHMOpmaIris,
10 MICTUTh CHHXPOHI3YIOYi OiTH, BIIOMOCTI MPO MOTOYHUN Tpek, yac. CyOKoa BUKOPHUCTOBYIOThH
CEpBOCXEMM JJIs TIO3UIIIFOBAHHS JIa3€pHOI TOMIBKU B MOTPiIOHY Touky. IIIBUIIKICTh IOTOKY CyOKOAa
cTaHOBUTH 58,8 KOIT/C. AyniomgaHi 0OpoOISIOTECS Y 3BYKOBUX CXE€Max, 1 Ha BHX1Jl HAAXOIUTh aHa-
JIOTOBU ay/110CUTHAIL.

3BYKOBI CX€MHU BUAUIAIOTH aHAJIOTOBI ayIMOCUTHAIH 13 IHM(POBOTo MOTOKY AaHuX. CriodyaTky
JIaH1 JIIBOro ¥ MpaBOro KaHaiiB 3MillaHi (MyJIbTHILUIEKCOBaH1) 1 pO3MIllI€HI B OJHOMY MOTOI1. AyAi-
0JIaH1 MPOXOJATH MOJANIBLTY 00pOOKY (IHTEpPIOJIALIS, 3aMIlLIEHHs) Y HUPPOBUX ayaiocxeMax.

JLis mominmieH s sSIKOCT1 3BYKY M 3MEHIIEHHS IIyMiB MOXXYTh BUKOpUCTATHCS UGPOB1 Piib-
Tpu i cxemu npuckopenoi BuOipku (OVER-SAMPLING). Liudposi ¢pinbTpu nepeTBopsaTh po3psii-
HICTh ayniocurHany 3 16 1o 18 ado 20 61T, 3MEHIIYIOYM CXOJUHKY KBaHTYBaHHS Y BUXIHOMY CHUT-
Haui. [Ipu Bukopucranti 18-po3psaaHoro ¢instpa it LIAII cxonunka 3MeHIIyeTbes B 4 pasu i, Bij-
MOBIAHO, 3BYK CTa€ OuiblIe npueMHUM. CXeMH MPUCKOPEHOT BUOIPKH MEPEMIIIAlOTh IIyMH KBaHTY-
BaHHs (>22 k['11) B 001acTh Oinbine Bucokux 9actoT. [Jani mist LIATIL 3unTyroThes i epeTBOPSATHCS
31 MBHUAKICTIO B 2, 4, 8 a60 16 pa3iB OUTBIIOT, HI)K HOMIHAJIbHA.

LIAII mepeTBOproe U poBi CUTHAIH B aHAJIOTOBY Gopmy. MoxiuBi aBa BapianTH (puc.6.5).
MynbTUTUIEKCOBAaHHH IM(DPOBUN CUTHAT HAXOAUTH HA AEMYJIbTHILIEKCOP, IO IT0 TAKTOBUM IMITY-
JbCax po3uIse ioro Ha 2 nuppPOBUX MOTOKU BIAMOBIIHO IS JIIBOTO i MpaBOro KaHamiB. [ KOxk-
HOro kaHany Bukopuctaetbes cBii LIAIL. B inmomy BapianTi 3actocoByethest oquH AL, anano-
TOBUI CUTHAJI 3 SIKOTO PO3JUISETHCS KOMYTaTOpPOM Ha JiBa KaHalu. B 000X BUMaaKkax JiHig 3aTPUM-
KW BUKOPUCTOBYETHCS JUIsI BUPIBHIOBAHHSI 32 YaCOM JJAaHHUX IPABOTO i JIIBOTO KaHAIIB.

Aymniocurnanu 3 Buxoay LAIl migcumoroThes i HaAXoaATh Ha BUXiAHI GinmeTpu. DinbTpu
00p13al0Th BUCOKOYACTOTHI ckJ1afoBi (>20 kI'11), HIyMy KBaHTYBaHHS 1 3IJIKYIOTh CXOAUHKY.

B ayniocxemax BHKOPHUCTOBYIOTHCS TPAH3MCTOPHI KIIIOYi, SKi YHpPaBISIOTHCS CHTHAJIOM
MUTE 1 3akopouyroTh BUXiAHUN CHTHAJI HAa KOPIYC. SIKIIO AUCK 3YUTYEThCS HOPMAJIbHO, TO B pe-
xumax "BiarBopenns" ado "[lepeminieHHs o Tpeky'" mpolecop BiAkiIoyae OJIOKYyBaHHS 3BYKY. Y
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BCiX iHmUX pexxumax ¢ynkimisi MUTE akTuBizoBana.
Bin sxocti dinpTpa IpsAMO 3aN€XKUTH SKICTh ayJIOCUTHATY. Y JOPOTMX MOJIENAX BUKOPUCTO-
BYIOTH (PLIBTpH O1IbIIIE BUCOKUX TOPSIKIB.

Mute Signal
Generator

Sled
Motor

X1 16 934 MHz
]
1
' Line Out
1
H Dicital filter and - Audio Amplifier [—s——y———0-s—,
igital filter an > with
]
| D/A Converter Analog Filter / o\
[} —
H 4y b
[}
| Laser o
- RF >
3
1 Driver Amplifier
1
d 4
1
' r 52
H BBS
i Switch
]
: Headphone
i Amplifier
H Sianal with T
! Motor and P'Q““ BBS Circuit
: Actuator [+ rocessor
' Driver
V r o
]
[ Servo Headphone
1 Control
' Disc —O—Dw
: Motor Motor and L e A
] Actuator 'y
: Driver
1
1
I
1
1
¥
]
1
'
t
t
1
|
i
1
1

________________ MOS <
Microprocessor

Power On
Reset

i

Display and Key Switch

Pucynok 6.4. — CtpykrypHa cxema nporpasaya CD

Pezynrosanns eéuxionozo piens RF cuznany (RF signal adjustment)

V¥ 6ubmocti CD nporpaBadiB 1ie peryiaroBaHHs 3p00JieHe 0 MaKCUMaJIbHOMY PIBHIO M Mak-
cumainbHii 4iTkocTi EFM curnany B koHTposbHiil Touni RF. V neskux mozgensx CD nporpaBauis
1€ PeryJIIOBaHHSI BUKOHYETHCS B CEPBICHOMY pexkuMi. PoOUTH #oro HeoOXiHO Micis 3aMiHU ONTH-
YHOTO TIEPETBOPIOBAYA.

Posrnsinemo pekomeHallii 3 peryntoBanHs Buxignoro piBHs RF curnany mis CD nporpasaua
"Pioneer PD7010" (puc. 6.5).

1. 3aBanTaxkutH Tect-auck YEDS7.

2. Bxmouwntn "TEST MODE".

3. Haxaru knonku TRACK FWD, PLAY i PAUSE (npu 11b0My MOBHHEH 3aCBITUTHUCS CBIT-
nomion "[Tayza").

[TigxmounTu ocumnorpad 1o koHTpoasHOi Toukd TP2(RF out) uepes pesucrop 10 kOm.
5. OOGepTaroum peryIroBaIbHAN TBHHT, JOMOTTHCS MaKCHMAaIbHOT aMILTITYy I i MaKCUMallb-
Hoi gitkocti EFM curnany (puc. 6.6).

e
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Pucynok 6.5. — PerymoBanns piBas RF curnamy

Volt/div: 200mV
Time/dir: 0.5 psec

Pucynok 6.6 — Ocuunorpama EFM — curaany

Pezynweannsa gpokycysanns (Focus offset adjustment)

PerymoBanHs (hOKycyBaHHsSI MOX€ BHUKOHYBATUCS THUM K€ PETYJIOBAIbHUM €IEMEHTOM, IO
3aCTOCOBYETHCS JJISl peryitoBaHHs BuxigHOTO piBHA RF curnamy, abo okpeMuM MiACTPOEYHUM pe-
3MCTOPOM. IM y TIpOleCi perylioBaHHs JOMAraloThCs MaKCUMAIbHOT aMILTITY/IH, YiTKOCTi, CHMET-
puuHOCTi # criiikocti EFM curnany (puc. 6.7).

FSANANY Otc C
AN
W

Hegipno  Hesipuo Bipno

Pucynok 6.7. — Ocuuiorpamu mpu perysroBaHHi pokyca
Pecynrosanna niocunenns 6 cxemax cmedxyicenna 3a oopixckoro (Tracking gain adjustment)

Ile perymioBaHHS TaKOX BUKOHYETHCS TUIBKHU IO CEPBICHIN TOKYMEHTallli HA KOHKPETHY MO-
nenb. Jleski BUpOOHUKN PEKOMEHIYIOTh KOHTPOJIFOBATH CUTHAI 110 TPEKIHT KOTYIIL, 1HII - Y KOH-
TposabHil Toumi TE.

€uHa 3arajgbHa peKOMEeH/allisl MPU MPOBEJCHHI I[bOTO PETYIIOBaHHA MOXe OyTH HACTyITHA:
AKIIO Tpu JerkoMy ctpyci CD mporpaBauya onTHYHUN MEPETBOPIOBAY r'yOUThH JOPIKKY, TO MiJICH-
JIEHHS HEZIOCTATHBO; SIKIIO MPU BIATBOPEHHI TECT-JUCKY 3 IMITALII€I0 MOJAPSIUH I'YOUTHCS JOPIKKA,
TO I1JICUJICHHSI BEJTUKE.

HesipHo BipHo
Pucynox 6.8. — Ocimnorpama curnany Tracing gain mpu perysIroBaHH1
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10.
11.

2 Ilpunaou ma odra0nanns

1 TIlporpaBau CD . 4 Mynsrumetp 114317.
2  Ocuunorpadp C1-112. 5 Mysukaneuuii CD.
3 JlabopaTtopHuii CTEH]T 6 HaymHukwu.
BUCEP.
3 Xio po6omu

O3HalloMUTHCH 3 KOHCTPYKITieto mporpaBadya CD. Buznauntu QyHKITiOHAIBHE TPU3HAYCHHS
IMC mnporpaBaya CD. HamamoBatu B 3BIT (yHKLIOHATBHY cxeMy mporpaBada CD 3 Bka-
3anHaM tunis IMC.

Hocnigutu Gopmy curnany EFM. 3amantoBatu B 3BiT #ioro ¢opmy Ta mpHUBECTH OCHOBHI
napameTpH.

PozibpaTrch 3 poboToro cxemu KepyBaHHs MexaHi3my npuBogy CD. Jlocainutu dpopmy cu-
THaJIIB, KOJIM TUCKONPUMMAaY 3HaXOAUThCs B nostoxeHHi ,,OPEN” ta ,,CLOSE”.

Hocmiguta ¢popMy CHUTHAIIB CHHXpOHI3alii Ha mpouecopi 0OpOOKH CHUTHANIB B PEXHUMI
»3YIMUHKa”, B pexxkuMi ,,BinTBopenns” (curHanu Async, Psync). Bumipartu napamerpu Tak-
TOBOTO reHepaTopa (amIutitTyaa, popma, 4acToTa) mporecopa 00poOKH CUTHAIIB.
[epeBiputu sSKicTh POKYCYBaHHS MPOMEHSI. 3aMaFOBaTH OCLIUJIOTPaMy IEPEBIPKH.
[lepeBipuTH HACTPOMKY TMIJACHICHHS B CXEMi CTEXKEHHS 32 JOPIKKOIO(KOHTPOJIBbHA TOYKA
TE). 3amantoBaTu OCLUTIOTPaMy.

4 Koumponbni numanHs

[Tpuniun po6oTH MexaHi3My puBoTy porpasauda CD.
JiarHoctuka MexaHismy npuBoay nporpasada CD.
OCHOBHI HECTIPABHOCTI ME€XaH13My NMPUBOY mporpasayda CD.
PeryntoBanHs nazepa.
HiarHocTtrka poOOTH Jia3epHOiT ONTHKHU — Mporpasada CD.
OCHOBHI1 HECITPaBHOCTI J1a3epHOi ONTUKHU — Iporpasaya CD.
[Tpunuun pobotu cxem 00poOku curHaiis nporpasaya CD.
JiarHoctuka cxem 06poOku curHaiis nporpasaya CD.
OcCHOBHI HecIpaBHOCTI cxeM 00poOku curHanis nporpasada CD.
[Tpuniun po6otu aynio cxem mporpasada CD.
OcHOBHI HeclpaBHOCTI ay/io cxeM nporpasaya CD

12. liarnocTtuka aynio cxem mporpasaua CD

13.

[TpunuMn po6oTy cucTeM aBTOPOKYCYBaHHS

14. JliarHoCTHKa cCUCTEM aBTO(OKYCYBaHHS.

15.
16.

OCHOBHI HECTIPaBHOCTI CUCTEM aBTO (POKYCYBaHHS.
[TpunIMn poGOTH CXeM BiJICTEKEHHS Ja3epHOro MpoMeHs nporpasaya CD

17. JliarHoCTHKA CXEeM BiJICTEKEHHS JJa3epHOTO TpoMeHs nporpasayda CD.

18.
19.
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How

OCHOBH1 HECITPaBHOCTI CXEM BiJICTEKEHHS JIa3epHOTo nmpomMeHs nporpasada CD.
[Mpusnavyenns curnanis: EFM, EFMS, TER, FER, TOR, FOK, MON, MDS, MDP, CLV,
TSW, SHL, SHR, EMP, BRF, ERF, ASINC, PSINC.
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JlabopaTopHna poboTta 7
Jocnioycenns onmuunoi cucmemu npozpasaua CD

Mema: o03nalioMUTHCH 3 KOHCTPYKIII€O ONTHYHOI cucTeMu nporpaBaya CD, meToamu jia-
THOCTHKH JIa3€pHOTO o4, (OTO NaTUUKiB, (POKYCYIOUOi Ta TPAKUHT KOTYIIOK.

1 Kopomki meopemuuni gioomocmi
OnTuyHmii 6J10K NporpaBaya KOMNAaKT-IMcKiB. KoHcTpykuisi, npuHumun aii

3unTyBaHHs iH(pOpMaIlii, 3anucaHoi Ha KOMIAKT-IUCKY, BUPOOISETHCS ONTUYHUM OJIOKOM
(Optical Pick-up Block). Ontuunuii 6710k pu3HauYSHUN It BIHOBJICHHS [IM(DPOBUX JTaHHX, 3aKO-
JIOBaHUX Y BUJI MIKpO MOTIHOJIEHb Ha CIipaNbHIN TOPIXKII KOMIAKT-IUCKY. B0k siBisie co00r0
3aKIHYEHUH ONTUKO-MEXaHIYHUH B30I, 10 CKJIAIY SIKOTO BXOJATh:

e Ja3epHUil [i0o[ - HANIBIPOBIIHWKOBUN ONTWYHMN KBAaHTOBHUH TEHEPAaTOp 1 MOHITOP-
doTomiof, MO KOHTPOJIOE MOTYKHICTh BUIIPOMIHIOBaHHS JIA3€PHOTO 1072, BUKOHAHUH B
OJTHOMY 3 HUM KOpIIYCi;

® ONTHYHA CHUCTEMA, IO CIYXUTh sl GOPMYBaHHA IUISAMH, IO 3YUTYE, HA TOBEPXHI KOM-
MaKT-TUCKY, MOJILTY MPSIMOTO 1 BiIOMTOTO MPOMEHiB, (POPMYBaHHS CBITIIOBUX CHTHAJIIB IS
¢doronpuiiMaya, 110 NEPETBOPUTH CBITIIOBY €HEPril0 y BUCOKOYACTOTHUN €JIEKTPUYHUN CU-
THAJ;

® BHKOHaBYI MEXaHI3MH CHCcTeM (POKYCyBaHHS 1 BIICTEKEHHsI JOPIKKH 3amucy - (hOKycHa Ko-
tymika (focus coil) 1 Tpekinr - korymika (tracking coil). BukonaBui MexaHi3Mu Citykath 175
NepEeMIILEHHS JIIH3U 00'€KTHBA Yy BEPTUKAJIbHIN 1 TOPU30HTANIbHIN TUIOMIMHAX.

Ha puc.7.1 moka3ani 6a30B1 e1eMEHTH KOHCTPYKIIli ONTHYHOTO OJIOKY OJHIET 3 Mojenel cepii
KSS Bupo6nuursa SONY. OntuyHi nepeTBoproBadi 1i€i cepii HailOiblIe 4acTo BUKOPUCTOBYIOTh
y CBOiX KOHCTPYKI[ISIX BUPOOHUKH MPOrpaBayiB KOMIAKT-TUCKIB.

[Tyyok BHUIIPOMIHIOBaHHS JIa3€PHOTO Ji0Jla MUHA€E AUDPAKIiHY PEeUITKy, 0 PO3IIEILII0E
BUITPOMIHIOBAHHSI HA OCHOBHUU NMPOMiHb 1 614HI. OCHOBHUI NPOMiHb BUKOPUCTOBYIOTh JJIsl 3UMUTY-
BaHHs iHpopmariii 3 CD. /IBa 6iyHuX (IONOMIKHUX) MPOMEHI MEPIIOTO MOPSIKY BUKOPHUCTOBYIOTh
JUISL CUCTEMH BIACTEXEHHS JOPLKKM 3anucy. Tpu mpoMeHi MonajarTh Ha NOJIsSpU3aliiiHui po3iie-
IUTIOBAY, MEPEeOMIIIOIOTECSI HUM 1 HaNpaBlIIOThCS Ha J3epKayibHy Npu3My. [lepenomieni 6iuHO0
TPaHHIO JI3ePKAIBHOI MPU3MH, TPU MPOMEHI POKYCYIOTHCS JIH3010 00'€KTHBA HA MMOBEPXHI KOMITAKT
nucka. Jlin3a 00'ekTHBa 3MOHTOBaHA Ha PYXJIUBIHM M1aTGopMi sKa 103BOJIsIE 1i mepemilaTucs y Be-
PTUKAIbHIN 1 TOPU3OHTAIBHIN MIoMUHAX 11 (POKYCYBaHHS 1 BIACTEKEHHS JOPIKKHU 3anucy. Bia-
OWTI B/l MOBEPXHI JAUCKA MPOMEHI MPOXOJIATh HUIAX Y 3BOPOTHOMY MOPSJIKY: JIiH3a 00'€eKTHBa, O14-
Ha TpaHb J3epKajbHOI MPU3MHU, MOJIApU3aLIMHUN po3ierioBay. [lonspusariiinuil posuiemnitoBay
HarpasJsge BiIOWTI MPOMEH1 Ha LMIIHJIPUYHY JIIH3Y, BIIOKPEMIIIOIOYHM iX BiJ MPOMEHIB Ha BUXOI
mudpakuiiHux rpat. [IpodmoBmy NUITIHAPUYHY JIIH3Y, OCHOBHUHN NPOMiHb, MOAYJIbOBAaHUN MIiTaMU
(mornuOIeHHSIMU Ha KOMIIAKT-AUCKY), 1 IBa O1YHUX MPOMEH1 MonaaarTh Ha (GoTonpuitmad. doTo-
npuiiMay y 1aHOMY ONTHYHOMY OJIOLI CKJIAZaeThesl 3 YOTUPHOX OCHOBHUX (hoTomionis A, B, C, D 1
nBox ponomikHux E 1 F. 3a nmomomororo cucreMu nprBOay ONTHYHHUMA MEpeTBOPIOBAY MepeMilia-
€ThCS B MEXax 30HHM 3aIlUCYy BiJ IEHTpa AWCKA 0 HOro Kparo. [3-3a BEpTHKAILHOTO OWTTS AHMCKa
cucreMa (OKyCyBaHHS IOCTIHHO mepemilae JTiH3y 00'€KTMBa Bropy-BHU3, 1100 cepii miT Oynu y
¢doxyci. Cucrema BiJICTeKEHHS JOPLKKHU 3aMHUCy Kepye JIiH30I0 00'€KTHBA B TOPU3OHTAIbHIN I10-
LIUHI.

Ha ontuunux 6mokax cepii KSS Benwmunaa HOMiHAIBHOTO POOOYOTO CTPYyMY KOHKPETHOTO
JIa3epHOTO Ji0]a HANMCAHA HA ETUKETIII II0pyd 3 Ha3BOO Mojeni. Moro BenuunHa B MA IOpiBHIOE
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TPU3HAYHOMY YHCIy, AiieHoMy Ha 10. Ha puc.7.2 npuBeneHuit npukiiag eTHKETKH ONTHYHOTO 0J10-
ky KSS213B. HominansHuii pob0o4uii CTpyM BCTAHOBJIEHOTO B JJAHOMY OJIOII1 JIa3€pHOTO A10/1a J10-
piBHIOE 47,4 MA

Bennuuna po6o4oro cTpyMmy J1a3epHOTO /11012 CUIIBLHO 3aJISKHUTh BiJ Temmneparypu. Posirpi-
BaHHS KpUCTaJia MPUBOJUTH 10 30UIBIIEHHS poO0OUOT0 CTPYyMY, Y pE3yJIbTaTi YOTO MiIBULIYEThCS
MOTY)KHICTh BUITPOMIHIOBAHHSI.

J1s KOHTPOJIIO BUX1AHOT MOTY>KHOCTI JIa3epHOT0 BUIIPOMIHIOBaHHS 1 MIATPUMKH ii Ha MOC-
TIHHOMY PiBHI 3aCTOCOBYIOTh CXEMY aBTOMATUYHOI'O KEPYBAHHS MOTYXHICTIO BUIIPOMIHIOBAHHS, a
B KOPITYC 3 JIa3epHUM JI10/10M YCTaHOBIIIOIOTH I1I€ OJJUH €JIEMEHT - MOHITOP-(OTOIOI.

Ha puc.7.3 nokazanwmii npuctpiit azeproro mioga SLD105SUL, ne 1 - anox JIJI, 2 - anox mo-
HiTop ®/1, 3 - 3aranbHuil.

Pecypc na3epHoro aiofa € BaKIMBUM IIOKa3HUKOM HOro HaliiHOCTI.

[TepeBiputu npane3natHicts LD MOKHA TIIBKH 32 TOTIOMOTOI0 BUMipIOBa4ya MOTYXHOCTI J1a-
3€pHOI0 BUIIPOMIHIOBaHHS, MOPIBHABIIMN MOKA3aHHS MPUJIAAY 3 HOMIHAJIBHOO MOTYXKHICTIO BUIIPO-
MmiHtoBarHs LD (noBinkoBi maHi mus pi3Hux THmiB LD Mo)XHA 3HAWTH B TEXHIYHIN JOKyMEHTAIIil
BUpOOHUKa). Llell MeTo1 HeIOCTYMHUI Yepe3 BiICYTHICTh BUMIPIOBAILHOTO MPUIAY.

Ha mpakTuni HasBHICTH caMOTO BUIIPOMIHIOBAaHHS 0e3 OLIHKK HOTrO MOTYXHOCTI MOXKHA BH-
3HAYUTH, BUKOPUCTOBYIOUHM UM J3€PKaJIO YU KOMIIAKT-ANUCK, YCTAHOBJIEHI M1l HAXWJIOM HaJl J1H3010
o0'exTrBa. BunpomiHtoBaHHs Oy/e BUIHO Yy BHJII CBITHUX 4epBOHUX Kpamnok. [Tpu npomy, 3 CD me-
XaH13My HEOOX1JJHO 3HSTH BY30J1 IPUTHUCKY Ul OAEP>KaHHS AOCTYILY [0 JIIH3H, a JAJIsl HOPTATUBHUX
1 IepEeHOCHUX ITUIeEPiB 13 3aBaHTakeHHSAM CD 3Bepxy HE0OXiHO 3aKOPOTUTH KHOINKY OJIOKYBaHHS.
BincyTHICTh CBITIMX YEpBOHMX Kparok 1ie He roBoputh mpo 100% Buxix 3 Jaay J1a3epHOro Jioja.
MosxnrBa HesiKicHa Taiika oro BUBOJIB. HecripaBHOCTI MOXKYTh OyTH 1 y JIAaHIFOTax HOTO KHB-
neHHs. BukopuctoByroun maxepeno xkuBieHHs SB, 3MiHHUN pesuctop HoMiHanoM 50 OM 1 MynbTi-
METp, MOXHA TEepeBipuTH HasgBHICTH TeHepauii LD okpemo Bix cxemu. Ilpu crpymi 6imbm 20MA
BUIIPOMiHIOBaHHA Oyzae 4iTko BuaHO. Ilpu mpomy BapTo mam'statu, mo jgasepHuil giog € ESD
KOMITOHEHTOM, HE JIOMyCKAaTH BKIIOYECHHS [110J1a B 3BOPOTHOMY HAmNpSMKY 1 HE BUKOPHUCTOBYBATH
oMMeTp i Horo "mpo3aBoHkH". HasBHICTh J1a3epHOTO BUIPOMIHIOBAHHS MOXHA MEPEBIPUTH Ta-
KO HaWIMPOCTIIINM 1HIUKATOPOM, CXEMa SIKOTO MoKa3aHa Ha puc. 4, n1e Q1 - doTorpanzuctop n-p-
n, 110 Mparltoe B iHppauepBoHii 0baacti, PB — n’e303ymep.

DoToaeTeKTOp

[Tpu BinTBOpEHHI 1H(POPMALli 3 KOMIIAKT-AUCKY HE0O0X1IHO, 00 BiACTaHb MK (POKYCYIOUHM
00'eKTHBOM 1 AOPLKKOIO 3anucy Oysa piBHa (poKycHiH BiacTaHl 00'ekTrBa. MakcuManbHO NpUIycC-
TUMI BIJIXWJIEHHS BiJ] IIbOTO MOJIOKEHHS B TY UM IHIIY CTOPOHY HE NMOBMHHI MEpPEBUILYBATH MEX
Horo rmOuHU pizkocTi. [MHOMHA PiI3KOCTI ONTHYHOI CUCTEMHU JIOPIBHIOE £1,9 MKM, y TOH ke dac
BepTuKaiabHi 6uTTs CD mpu BiATBOpeHHI MOXYTh focaratu £0,5 mm. s Toro mo6 3a0e3neunTu
HEOOXI1JIHY BIJICTAaHb MIXK JIIH3010 00'€KTHBA 1 KOMITAKT-IUCKOM, BUKOPHUCTOBYIOTh CUCTEMY aBTOMa-
TUYHOTO (POKYCYBAHHS, 110 Y 3aJE€KHOCTI BiJl BEIMYMHHU 1 3HaKAa MOMMIKU (OKYCYBaHHS (QopMmye
KEepYIOUnd eNeKTPUYHUN CHUTHAlN, SIKHH KOPEKTYe IOJIOKEHHS JIIH3M O0'€KTHMBAa Y BEPTUKAJbHIN
IUTOIIMHI.

[Tpu TupaxxyBanui CD BUHHMKa€ €KCUEHTPUCUTET JOPIKKU 3amucy. Y BiMOBIAHOCTI 31 CTaH-
JTApTOM MOro BeJIMYMHA HE MOBMHHA nepeBulyBatu +70 Mxm. Jlns BinTBopeHHs iHGopMaii 3 10-
pikku mupuHoro 0,6...0,8 MKM HeoOxi1AHO, 11100 Bi(OKYCOBaHMI MPOMIHb YTPUMYBABCS Ha Hil 3
touHicTiO 0,05 MKM. /[ BUKOHAHHS 11i€1 YMOBU 3aCTOCOBYIOTh CHCTEMY aBTOMAaTHYHOIO BijacTe-
KCHHSI JIOPIXKKH 3aImucy, Mo GopMye KepyroUnid CUTHAI, SIKHH KOPEKTY€E TIOJ0XKEHHS JIIH3U Y BEp-
THUKAJIBbHIN IUIOMINHI.

DOTONETEKTOP CKIATAETHCA 3 OKPEMHUX, 130JbOBAHUX OJWH BiJl OJHOTO CBITIOYYTIHBUX
TUIOMIAIOK-(DOTOIOIB, KITBKICTh SKUX 3aJIEKUTH BiJ 00paHMX criocobiB (oKycyBaHHS 1 BiJCTe-
KEHHS JOPIKKA 3anucy. s TpunmpoMeHeBUX KOHCTPYKIIM ONTHYHUX OJIOKIB, HA ChHOTOIHINITHIN
JeHb HainmomupeHimmx  (BupoOnunTBo "Sony", "JVC", "Samsung", "Matsushita", "Philips",
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"Pioneer"), poToaeTEKTOp BUKOHYIOTH y BHJI IIECTH (OTONIONIB, 00'€IHAHUX B OJWH KOPIIYC i3
po30poi MIACTMACH.

Ha puc.5 nokazanuii portonerexrop (poronionna marpuist) tuny CXA1753M, BcraHoBIe-
Hul B ontruaHOoMYy OJtori KSS213. BiaminHicTio #ioro Bijx poTOASTEKTOPIB OLIBIT paHHIX pO3pOOOK
€ HasIBHICTb 1IECTH BOYAOBAaHUX IiCHIIOBAYIB, 110 MEPETBOPIOIOTH (poTocTpyMu doTonionis A, B,
C, D, E, F y nanipyru. Ha BuBig 9 moaaroTh Hanpyry >KMBJICHHS IiJACHIIOBa4iB Vcc, HA BUBIA 8 -
HaTIpyTa 3CyBY, piBHA TOJIOBHHI HANPYTH KUBICHHS. BUXiguuil (MiICUICHN) CUTHAI 3HIMAIOTh 3
BuBOJIB 1, 2, 4, 5, 6, 10. Big ocHoBHHX (oromioniB A, B, C, D msaxom miapaxyHKy BUIUISIOTH
eNeKTpUYHUN curHall, BucokouyactotHa (RF) ckiagoBa sika Hece B co0i KOJOBaHy iH(OpMAIIITO.

Mo:xiauBi HectipaBHocTi. MeToau TectyBaHHs (pOTOAIOAHOT MAaTPpH L

Ha mpaxTumi 3ycTpivatoThecsi 0OpHBH, 3aKOPOYYBAaHHS, BTpaTa YyTIUBOCTI (HOTOAIOAIB, 3aKO-
pouyBaHHs (HOTO10/1iB OIMH 3 OAHUM. [lepeBipuTH 1Mo OKpeMocTi KoxkeH (poTonion (He y BCIX OI-
TUYHUX OJIOKax) MOKHA HU(GPOBUM MYIBTIMETPOM Yy PEXHMI MepeBipku p-n mepexony. [Ipuman
3puuaifno mokaszye 0,7-0,8 B. Ilokazanns mynbTimMeTpa mpu nepeBipii ¢oromioniB E-F moxyTsb
TPOXH BiJPI3HATHUCS BiJ IOKa3aHb Ipu nepeBipku potomionis A-D.

3akopouyBaHHs (POTOMI0AIB MK COO0I0 MOXKHA MEepeBipUTH OMMeTpoM. UyTiuBicTh HoToIi-
OJIiB MOYKHA TIOPIBHATH 3a JOMOMOIOK JIOAATKOBOI JIAMITU: OCBITUBIIH JIIH3Y O0'€KTHBA, ITiIKIIFO-
YalTh BOJIBTMETP MO uep3i 10 KoxkHoro dotomiona. Ilokazanns npunany ans goromionis A-D i
okpemo st poronioniB E-F moBuHHI OyTH MpHOIN3HO OAHAKOBI.

®doToioaHA MATPHUIIS, SIK 1 Ja3epHUIN 10/, TOCUTh HajilHA. 3rajaHi HECIIPaBHOCTI, 3B's3aHi 3
BUXOZOM 3 J1aly (OTOAETEKTOPA, Y MPAKTHII PEMOHTY CIIOCTEPIraeThesi JOCUTH pifko. [Ipu Buxoxi
3 naay GoToaeTeKTopa HeoOX1JHO 3aMIHUTH BECh ONITUYHUI 010K

Buxonyroui MmexaHi3Mu cucTeM (POKYCYBAHHA | BIACTEKCHHS JOPIKKH

Jlin3a ¢okycyro4oro 00'eKTUBa CIYKUTh I (POKYCYBaHHS IUISIMU, 110 3UUTYE, HA MOBEPXHI
CD. KorepeHTHHI1 XapakTep Ja3epHOTO BHUIIPOMIHIOBAHHS A€ MOXJIMBICTH BUTOTOBJISITH JIIH3H 3
nemeBoi miuacTMaci. Ha moBepxHIo JIiH3M HaHECEHEe CHellialibHe MOKPUTTS OJIAKUTHOTO BIATIHKY,
10 JTO3BOJISIE€ 3HU3UTH Mapa3UTHI BiIOOPaKEHHS MIXK JITH3010 1 KOMIIAKT-TUCKOM.

JliH3a nepeMilaeThbes 3a JOMOMOT0I0 MPUBOJIIB, IKUMHU KEPYIOTh CEpBOCHCTEMH (DOKyCyBaH-
HS 1 BIACTEXKEHHS JOPLKKMU 3anucy. TUIOBUI BapiaHT KOHCTPYKIII MPUBO/IB CUCTEM (POKYCYBaHHS
1 BIZICTEXKEHHS JOPIKKU 3aIUCy MOKa3aHui Ha puc.6. [IpuBoay, Y1 BUKOHABYI MEXaH13MH, SBIISIOTH
coboro nBi kotymiku. Korymika ¢hokycyBaHHS CKJIAA€ThCA 3 IBOX CEKIIIH, 3'€IHAHUX TOCIIIIOBHO.
KoxHa cekIisi mpukieeHa 10 pyxXJMBOI MIATGOPMH, Ha sIKi yCTaHOBJIEHA JiH3a (POKYCYHOYOro
00'exTrBa. JI0 30BHILIHBOI CTOPOHM KOKHOI CEKIIT (POKYCHOI KOTYIIKH MPUKIIEEH] 110 OAHIM 4M 1O
JIB1 CEKI[il KOTYIIKH BiJICTEKEHHS JOPIXKKHU 3amucy. Ycs KOHCTPYKIisS sBjsie cO00r0 Hepo30ipHUi
3aKIHYEHUH BY30J1, 110 MOMIMIEHUH MK JABOMa HEPYXOMHMH MOCTIMHUMHU MarHiTamMu. 3 BUXO[IB
MIKpOCXeMU-/IpaiiBepa Ha KOTYIIKH IOJAI0ThCS MiJICHIIEHI MO MOTYKHOCTI KepYIUi CUTHAIHN cep-
BocHCcTeM (OKYCYBaHHS 1 BIJICTeXKEHHS JOPLKKH 3amucy. EnekTpoMarHiTHi moijis 000X KOTYIIOK,
3MIHIOIOUMCH 33 3aKOHAMHM BIAMOBIAHUX M KEPYIOUUX CUTHAJIiB, B3a€EMOJIIOTh 3 MarHITHUMH TOJIS-
MU MOCTIMHUX MarHiTiB, MepeMillaiyu miarGopMy pa3oM i3 YCTAaHOBJIEHOIO Ha Hil JIIH3010 (OKY-
cytoyoro o0'extuBa. IIpuHImn aii MO>KHA HMOPIBHATH 3 POOOTOIO €NEKTPOANHAMIYHOTO I'YYHOMOB-
1151, y IKOMY 32 3aKOHOM 3MiHH €JI€KTPOMArHITHOTO TOJISI KOTYIITKH MEePEMIMIAETHCS TUDy30p.

By3o11 3B's13aHMI 3 KOPITYCOM ONTUYHOTO OJIOKY CHCTEMOIO THYUYKOT MiIBICKH 1 3aKpUTHil 3Be-
PXy 3a001KHOI0 KPUILEUKOI0, IO KPIITUTHCS 32 JOMOMOI0I0 3aKPIIUIIOBaYiB.

TexHiuHe pillIeHHsS ONUCAHOI KOHCTPYKLii, peanizoBane ¢ipmoro "Sony" me B 1988 p. mns
onTU4HKUX O0J0KIB cepii KSS i1 BukopucToByBaHe JOHHMHI , TpeICTaBIeHE Ha PHUC.6. Y 11l KOHCTPY-
KiIii )OKyCHa KOTYIIIKA JBOXCEKIIiHA, TPEKIHT-KOTYIIKA CKIAJA€ThCSA 3 YOTHPHOX CEKIIiH, 3'€qHa-
HUX TIOCITIIOBHO. Beck By30J1 TH3H 1 KOTYIIKH 3'€ JHAHUHN 3 KOPITYCOM ONTHUYHOTO OJIOKY CHCTEMOIO
HiJBICKM IIApHIPHOTO THUITy, BUKOHAHOI 3 IacTMacu. BuBoam korymok nuieiidoMm 3'eqHaHi 3
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po3’eMoM onTHUYHOTO Oj0Ky. Tomy 110 mepeBa)kHa OUTBINICTh HECTPABHOCTEH ONTHUYHUX OJIOKIB
BUKJIMKAHO Je(QEeKTaMH B JIAHOMY BY3JIi, PO3IJITHEMO TMPUYHMHU BiIMOBJICHb MPOTpaBadviB, 10 3Y-
CTPIYaIOTHCS B TIPAKTHUII PEMOHTY.
TecTyBaHHS BUKOHYIOYHX MeXaHI3MIiB cucTeM (POKYCYBAHHS i BiICTEe:KEHHSI TOPLKKH
3amucy

Jlis mepeBipkH Mpane3JaTHOCTI BUKOHYIOUMX MEXaHi3MiB HEOOXiJHO IMOJaTH BiJ JKepena
JKUBIICHHS Hampyry +5 B Ha ¢oKycHY KOTYIIKY 4epe3 0OMeKyBaIbHHI pe3ucTop onopoM 22 OM i
M1 IKTF0YSHHI 10 HhOTO MOCTIIOBHO 3MiHHUN pe3uctop onopoM 100 Om, BUBEICHUN Y TIOJIOKECHHS
MakcUMaiabHOro onopy. IIpu miaBHOMY 3MEHIIEHHI ONOPY 3MIHHOTO pe3ucTopa JiiH3a 00'eKTuBa
IUTAaBHO TIOBUHHA TEepeMilaTHCA BHU3 a00 Bropy. SIKII0 3MIHUTH NOJSPHICTD JKepea KUBJICHHS 1
3pOoOUTH Ty K HpPOLENypy, TO JiH3a IUIaBHO, 0€3 PUBKIB, NOBUHHA IEPEMICTUTUCS B 3BOPOTHOMY
HanpsmKy. [Ipu npoBeneHHI MoAIGHOTO TECTYBaHHS TPAKHMH-KOTYIIKH JIiH3a MOBHHHA NIEpeMillaTH-
csl B TOpU3OHTAIbHINA miouuHi. [lepepuByacte nepemilieHHs JiH3U O3Hayae 3a0pyJHEHHS By3Ja
Yyepe3 TOMNa aHHs B HbOTO CTOPOHHIX MPEIMETiB a00 3HUKHEHHS KOHTAKTy. [l YMIIeHHS MOXHA
BUKOPHCTOBYBATH IIMAaTOYOK BaTH, 3BOJIOKEHUI CIIUPTOM.

3HUKHEHHS KOHTAKTy Y OOpHUB SIKOI-HEOYAb 3 KOTYIIOK 3BHYAIHO BiIOYBAETHCA, Y MICISIX
naiiok. [Ipu 30BHIIIHBOMY OTJISi/IL, HABITH MU Oararopa3oBomy 30iTbIICHHI, MMalika BUIIIsIae Oe3-
JIOTAaHHO, O/IHAK MOBTOPHA MPOIAaliKa Ja€ MO3UTUBHUI pe3ynbTar. Kpanku maiiku BUBOJIB CEKIIii
KOTYIIOK 1MoKa3aHi Ha puc.6. Lleii nedext MokHa 3yCTpITH B ONTUYHHUX OJIOKAX PI3HUX BUPOOHUKIB.

Kpim 0OpuBIB KOTYIIOK, MOXKJIMBE MIDKBUTKOBE 3aMUKaHHS, 1[0 MOXXE BHUSBISITUCS y BUI
3001B MpH 3UUTYBaHHI iHGOpMaIlii 1 TPUBOIUTH A0 MEPETPiBY MiKpocxeM apaiiBepiB. Tomy 1o po-
0ou4a Temreparypa JpaiiBepiB TOCUTh BUCOKA, TOMY BH3HAUUTH HASBHICTh KOPOTKO3AMKHYTHUX BHUT-
KIB JIOCUTh CKJaJHO. POKyCHa KOTYIIKA HE MOBUHHA MaTu omip MeHie 6 OM, a TpakiH-KOTYIIKa -
mentre 2 Om. Haitbinpiie gacTo 3ycTpidaeThesi HECIIpaBHICTh 0J10KiB cepii KSS - Buxin 3 many cu-
cTeMu miABickH JiH3u. CrpaBHa cucTeMa MiJBICKU YTPUMYE JIiH3Yy (poKycyrodoro o0'ekTHBa B cepe-
JTHBOMY "HeHTpanbHOMY" MOJOXKEHHI. SIKII0 KOPOTKOYACHO HATUCHYTU HA Kpail JiH3u, TO BOHA
mijie BHU3, TIOTIM CHUCTEMa MiJBICKU MOBEpHE ii B cepeiHe moyiokeHHs. [lpu HecpaBHOCTI Ha mep-
[IOMY €TaIli MOCTYIOBO 30UIbIIY€ETHCS YaCOBUM 1IHTEpBaAJ 3 MOMEHTY cTapTy CD 1o nosiBu Ha iHAU-
KaTopi iH(popMallii Ipo 3MICT AMCKA, Yyepe3 SIKUHCh 4ac KOMIAKT-TUCK POOUTH KijlbKa Crpol moya-
TH 00epTaHHs, MOTIM 3yNuHsIEThCsl. Ha 1HAMKATOpP1 3'SIBIASETHCS MOBITOMIICHHS, 1110 KOMITAKT-IUCK
BIJICYTHIH. Y 11bOMY BUIIa/IKy HECIIPABHICTb, SIK IPABUJIO, BUHUKIIA Yepe3 3a0pyJHEHHs JIiH3H, A3e-
PKaJIbHOI MpU3MHU (IIOBOPOTHOTO J3€pKajia) a0 BUXOY 3 JIaAy CUCTEMH MiJIBICKH JIIH3H.

[Ticnsa npubnuzno 1,5-2 pokiB ekcrulyartalnii cucTeMa MiBICKM He B 3MO31 yIep>KaTH BY301
JIH3U 1 KOTYIIKH, BHACII0K YOT0 BiH OIMYCTHBCS BHU3 1 JIEKHUTH HA IJIAHI[ KPIIUIEHHS (I1acTMaco-
Bi IIApHIpH BiApoOWIN CBil pecypc). OnmycKkaHHS JiH3U Ha BIJCTaHb OJM3bKO 3 MM Bij CBOTO Iep-
BICHOT'O TIOJIOKEHHSI MPUBEIIO A0 Toro, mo y $a3i "Ilomyk dokyca" (Focus Search) mazepuuii npo-
MiHb HE MOK€ C(OKYCYBAaTHCS Ha MOBEPXHI KOMIIAKT-TUCKY. 3 MOIIANY HaAIMHOCTI KOHCTPYKIIi
ONTUMAJIFHUM MaTepiajoM JUIsl CUCTEMH I1JIBICKH € He TulacTMaca, a ryma. ' yMoBy cuctemy miaBi-
CKM BUKOPUCTOBYBaJIa y CBOIX KOHCTPYKIisAX (pipma "Mitsubishi". Lli ontuuHi G10KM AaBHO 3HATI 3
BUPOOHUIITBA, ajie Mporpanadyi, 10 HUMU KOMIUIEKTYBAJIHCS, IPALIOIOTh JOHUHI .

Cucremy miJIBiCKH, 1110 BUUIILIA 3 JIay, JETKO BiAHOBUTH. J[JIs HOTO 3HAAOONATHCS KIIEH i
ctaneBuid pit aiamerpom 0,18 mMM. HeoOxiaHO po3KpHUTH 3a11001KHY KPUIIEUKY, 13 IPOTY BUTHYTH
[1-nmoni6Hy ckoby. OnHe miiede ckoOU 3aBOAATH MiJ] BEPXHIO YaCTHHY MiABICKH (Ha pHC.6 MOKa3aHO
KUPHOIO MYHKTUPHOIO JIIHIEIO), Jpyre MPHUKICIOITh (MICIE 3a3HadeHe CTpUIKoo Tam xe). II-
noni0Ha ckoba BUKOHYE (YHKIIT  MiABICKH, IO BUHIIIIA 3 J1ay, HEOOX1THO TUTHKH JH3Y HE Mij-
HIMaTH 3aHaATO BUCOKO. [TomiOHMIT peMoHT 3aiimae He Oinbi 20 XB.

Taxoi MoaepHizalii miananmucs aecaTku onTuaHux 61okiB cepii KSS. Tlo3utuBHMit pesynbrart
0yB y 95% BumnankiB. 5% HeBmauy BapTO BiIHECTH A0 (POTOACTEKTOpA, IO BUUIIOB 3 Jaxy. [lepen
MOJICpHI3aLlI€I0 BAPTO MEPEBIPUTH LUTICHICTh KOTYIIOK 1 MEPEKOHATHUCS, 110 CTPYM JIa3€PHOTO Ji0-
Jla BIJIMOBIIa€ 3a3HAYCHOMY Ha €THKETIII.
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a1

BOoo~NoOR~WDNE

2 Ilpunaou ma oonaonannsn

Ontnunuii 610k KSS -213.
Mynstumerp 114317.
BoasT™merp B3-38.

baox xusnenns BII15.
Jlamma.

O wNPE

3 Xio pobomu

O3HalloMUTHCh 3 KOHCTpPYKIIi€t0 onTuuHoro 0noky KSS -213. 3naiitu nazepuuii mion,
dboToIeTeKTOPH, 00’ €KTHB, BUKOHYIOY1 MEXaHI3MH CHUCTeM (DOKYCYBaHHS 1 BIICTC)KEHHS
JOPIKKH 3aIUCY, CHCTEMY Ii/IBiCKH.

BukoHaTu M1arHOCTUKY Mpane3aaTHoCTi (POTOAEKTOpiB. MeTOAUKY 11arHOCTUKH PO3pO-
OWTH CaMOCTIIHO.

BukoHaiiTe AiarHOCTHKY Mpane3qaTHOCTI (POKYCHOI Ta TPaKWHT KOTYHIOK. MeToauky
JIarHOCTUKU PO3POOUTH CaMOCTIHHO.

[TpoBeniTh A1aTHOCTUKY CTaHY CHCTEMH MiIBICKH.

Po3po6iTh MeTOAMKY MEpEBipKH Ja3epHOro Aioaa. 3po0iTh HOTO MEepEBipKY.

4 Koumponvni numaHHs

Koncrpykuist ontuanoro 6;10ky nporpasada CD.

Sk 371 CHIOETHCS HACTPOIiKa Ja3epHoro aioga?

Tunosi HeclipaBHOCTI 0JIOKA JIa3epHOT ONTHKU.

[Tpuniun po6otu 070Ky aBTOPOKYCYBaHHS.

Tumnosi HecrpaBHOCTI 0JIOKY aBTO(OKYCYBaHHS.

HiarHocTika poOoTH 6J0KY aBTOGOKYCYBaHHS.

[TpuHIMI pOOOTH CUCTEMHU B1JICTEKEHHS IPOMEHIO.

Tumosi HeCIIPaBHOCTI CUCTEMH BiACTEKEHHS IPOMEHIO.

JiarHocTrKa pOOOTH CHCTEMH BIJCTEKEHHS ITPOMEHIO.
. OCHOBHI cUT'HaJH, SIKI BUKOPUCTOBYIOThCS B OJI0KaX aBTO(OKYCYBaHHS, BIICTE)KEHHS

Ja3€pHOTO IPOMEHIO.

Jlimepamypa

1 Aspamenko 0. ®@. CxemoTexHUKa NMPOUTPHIBATENIEH KOMIAKT-IUCKOB. — Hayka u
Texuuka, 1999. — 128c.

2 Komanu H. U. Pemont CD npourpsiBareneii: MpUHIUIBI paOOThI, TUITMYHBIE HEUCTI-
paBHOCTH. — M.: Pannoron, 1998. — 224c.

3 Jlenk Jlx. Moii nomamiHuii ayanoBuaeokoMIUiekc. — M.: DHeproaromusnat, 1994. —
318c.

4  Hupynbauk C. M. Koncnekt nekuiit 3 npeamery ,, 10 i P”. — Binnui, 2002.—154c.
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Bick NOBOPOTY B ropu3oHTaNbHIN NNOLMHI
M-nopibHa ckoba w——a (BIACTEXEHHA JOPDKKN 3anuncy)
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JlabopaTtopHa poboTa 8

Pecynrosannsa 6anancy 0inozo. Pecynosannsa cucmemu 36e0€HHA
npomenie menegizopie 3YCI|T

Mema podomu: nagunTUCh OL[IHIOBATH Ta PEryJIIOBATH OAaHC G1I0r0, HABYMTHCH PETYIIOBATH
CTaTHYHE i JMHAMIYHE 3BEIEHHS Ta YMCTOTY KOJIbOPY KIHECKOIIB 3 KOMILUIAHAPHUM PO3MILIEHHSM
EOII

1 Kopomki meopemuuni gioomocmi

PerymnroBanHs Moxe OyTH 3IiHCHEHO JBOMa Crioco0amu; 3 BUKOPUCTAHHSIM HpUIIaAiB 1 6e3
HUX /Bi3yanbHO/. [ToBepTaroTh MPOTH TOJUHHUKOBOI CTPUIKH perynsarop "KoHtpacTHicTh" 10 ymo-
py, a perynarop "Hacuuenicts" - 1o kinananus. 3MiHHui pesuctop R20 Ha Momyni psIKOBOI po3-
TOPTKHU 1 PEryisITOp mpucKoprotouoi Hanpyru R9 Ha 1urari KiHeckoma MOBEpPTAarOTh MPOTH TOUH-
HUKOBOI CTpuku 110 ynopy. Ocuumnorpad /3 nogineHukoM 1:10/ miaKI04aoTh 10 KOHTPOJIBHOI TO-
gk X26N . 3minHUM pe3ucTopoM R52 BCTaHOBIIOIOTH PiBEHB OMOPHOTO IMITYJIbCY B KaHami "cH-
Hporo" /koHTposibHa Touka X26N / 150 B. Perymnsropom "SckpaBicTs" cymiliaiTh piBeHb "dOpHO-
ro" 3 BEPIIMHOIO OMOPHOTO IMIYJIBCY.

[Tigxmro9yaroTh MpUiIaa BCTAHOBIICHHS OanaHcy "0imoro" /"6amancomip"/ BinmoBiaHo A0 puc. 1
VY pa3i BiacyTHOCTI OanaHcoMipa MO>KHA BUKOPUCTAaTH TPU MIKpOaMIIEpMETPHU, YBIMKHYBIIH X 3a
CXeMOI0, HaBeJleHOwo Ha puc.8.1. 3 momomororo 3MiHHOTO pe3uctopa R29 /miara kiHeckomna/ BCTa-
HOBJIIOIOTh y KaHaii "cuHbOro" crpyMm 10 MKA, 110 BiJNOBiJJaB MOMEHTY BIJJKPMBAHHS KiHECKOIa
no "cuHii rapmari”, 3miHHUME pe3uctopamu R51 , R53 | po3minienumMu Ha MOyl KOJILOPOBOCTI,
BCTaHOBIIOIOTH CTpymu 10 MKA B kaHanax "depBoHoro" i "3enenoro". [lami perynstop "Konrtpac-
THICTH" TIOBEPTAIOTh 3a TOJMHHUKOBOIO CTPUIKOIO /10 yropy. CTpyMHU B KOKHOMY KaHaJIl MPH I1bO-
My 3pocTtatoTh 710 330...360 MKA, ane BOHH 000B’SI3KOBO MalOTh OyTH PIBHUMHU MIX c00010. Y pasi
HEOoOXiTHOCTI cTpyMH B KaHanax R, G , B BUPIBHIOIOTH 3 TOTIOMOTOI0 3MIHHUAX PE3UCTOPIB Bi/AIOBI-
nHo R939 , R42, R43 . Ilicns HbOro MOBEPTAOTh PETysATop "ScKkpaBicTh" 3a FOJUHHUKOBOIO CTpi-
JIKOKO JI0 yTopy, a 3MiHHHK pe3uctop R20 /Momynb psimkoBOi po3ropTKH/ BCTAHOBIIOIOTH Y TTOJIO-
JKEHH$, KOJIM CTpyMH B KaHanax R,G,B Tpoxu 3MeHmaTbes 1 0y1yTh pIBHUMU MiX COO0I0 B MEXax

300...330 MKA.
[ 't, dalaaf -
Nf.(? ¢ 4 3 2 ]ix;ﬁm

If]4|3|2]1‘
&
g,é QAL O

tfelstz ,L
[T TaTe ] o

A=

Puc.8.1

V pasi peryntoBaHHs 06€3 MpUiIaaiB /Bi3yalbHO/ Ha BX1J TeJIeBi3opa noaarTh curaai "Komibo-
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poBi cMyru" a60 YOpHO-OLIMIA CUTHAN Y BUTJIS/II BEPTUKAIBHUX CMYT Pi3HOI sicKpaBocTi. Peryssro-
pom "HacudeHnicts" BMuKarOTh Koip. [loB3yH 3miaHOTO pe3uctopa R20 Ha miati MOaysst psSaIKoBOi
PO3TOPTKH MOBEPTAIOTH MPOTH TOAMHHUKOBOI CTPUIKU JI0 YIOPY, @ PEryIsiTOPOM MPHCKOPIOIOYOL
HAIpyT4 Ha IUIaTi Kineckona R9 nocsaraioTh BUIUMOCTI BEPTUKAIBHUX CMYT MO BCbOMY €KpaHy He
MeHIIe K 8 1 He Ounpiie sk 9 rpaganiit. Perymaropom "SIckpaBicTh" 3MEHIIYIOTh SICKPaBICTh TaK,
00 Oys10 BUIHO JHIIe 2-3 BEpTUKAIBbHI CMYTH JIiBOpyd. He3HauHMM perysoBaHHSAM PiBHA '"H4Op-
Horo" 3miHHUMU pesuctopamu R51-R52 nocsraiote 4opHO-0inoro cBideHHs eKpaHa /0e3 KOIbopo-
Boro 3abapeinenHs/. Perymsaropom "SIckpaBicTh" BCTaHOBIIOIOTH MAaKCUMAJIbHY SICKPABICTh CBIUCH-
HS €KpaHa, P [[bOMY Mac 30€perTuch Horo 4opHO-O1sie CBiYeHHs. Y pa3i HasSBHOCTI SIKOTOCh Bij-
TIHKY Ha HaWsACKPaBIIIMX CMyrax He3HauHHMM peryaoBaHHsAM R39, R42, R43 BcTaHOBIIOIOTH YOP-
HO-01s1e cBiueHHS eKpaHa. [liIKII0YMBIIN BOJIBTMETP MOCTIHHOTO cTpyMmy 1o BuBoay S5 IC DI mo-
BEPTaIOTh MOB3YH 3MiHHOTO pe3uctopa R20 y Moy psaKoBoi po3ropTKy 3a TOAUMHHUKOBOIO CTPi-
JIKOIO JI0 MOMEHTY, Kou Harpyra Ha BuBoji 5 IC D1 mouHe 3MeHITyBaTUCh.

HpI/ISHa‘leHHH YCTaAaHOBOYHUX PETYJIIOBAHb TeneanﬁMaqa.

PerymroBanus [To3na- | @yHKIiOHANBHE NpU3- | Pe3ynpTaT HEBIpHOT yCTaHOB-
YCHHSA Ha HAa4YCHHSA K1 YU HecnpaBHOCTi
cxeMi
PiBenb wopHOTO Bcranoska nocriiiaux | [lopymienns 6amancy Ginoro,
curHainy ocHoBHux | R51-R53 HampyT Ha KaToJax 3MEHILIEHHS YU 3aHaabTe 301-
koibopiB E'r, E'c, KiHecKoma JIBIIIEHHS ICKPABOCTI.
E's
Po3max curnaimis BcranoBka po3Maxis “bisikiie” BiATBOPEHHS KO-
OCHOBHHX KOJIbOPiB R42, HaIMpyr CUTHAJIB OC- | JIbOPIB UM 3aHAJTO KOJIHOPOBA
E'r, E'g, E's R39, R43 | HOBHHX KOJHOPIB Ha SCKpPaBICTbh, HOPYILLIEHHS JH-
KaTroJax KIHECKOIIa. HaMI4HOTO 6anaHcy 61J10T0.
Po3max curnany BceranoBka po3maxy 3MEHILIEHHS Y 301IbIIEHHS
sckpaBocTi E'y CUTHAJTy SICKPaBOCTI KOHTPACTHOCTI KOJIbOPIB 1
R5 rpajiaiiii SCKPaBOCTi YOPHO-
0171010 300paKeHHsL.
OOMexeHHs CTpy- 3axuct TiHbOBOI Macku | [lopymienHs pokycyBaHHsS Ha
MY IIPOMEHIB. BiJ] IEPETPIBY 1 BUXOY | CBITJIUX JUISHKAX 300paxkeH-
3 Jaay IOMHOXKyBada | Hs, MaJla KOHTPACTHICTh 30-
R20 IpU CTPYMi IPOMEHH, Opa’keHHs1, BeJMKa sCKpa-
10 TIEPEBUIILYE BCTA- BICTb.
HOBJICH] MEXI.

HeoOxiHICTh peryaroBaHHs CTATUYHOTO 1 IWHAMIYHOTO 3BEJICHHS KIHECKOITIB 3 KOMIUIaHAP-
HuM posminieHHsM EOII BuHMKae mpy MopymeHHI KPIIJIeHHs BIAXWISIOU0T CUCTEMH, BIIKICIOBaH-
HS OMIOPHOTO K1TbLg 200 3MIIIEHHS MarHiTO CTATUYHOTO MPUCTPOI0. Takoxk B KiIHECKOMax TaKoro
TUITY TaKl peryIoBaHHS NOTPIOHO MPOBOJUTH MPU BCTAHOBJIEHH] KIHECKOMA, SIKUM MOCTAa4a€eThCA
OKpeMo Bif Biaxuisitodoi cuctemu i MCIL.

YucroTa KOJIBOPY OLIHIOETHCS MO PIBHOMIPHOCTI BIITBOPEHHS Ha €KpaHi KOXKHOTO 3 OCHOB-
HUX KOJILOPIB 6€3 CTOPOHHBOTO 3a0apBiIeHHS a00 BIATIHKY.

B kiHeckomnax 3 TIHbOBOIO MacKOIO 1€ I0CSATA€THCS BIPHUM BHOOPOM IIEHTpa BIAXUICHHS, IPH
SAKOMY KOKE€H 3 ITyYKiB BUCBIUY€E TUIbKH JIFOMIHO(GOPHU JAHOTO KOJIbOPY, 1 PETYIIOBAaHHAM CIellialb-
HUX MarHiTiB.

CratuuHe 3BeJIeHHs — 11€ 3MIICHHS HE BIIXWJICHUX MPOMEHIB B IIEHTP1 €KpaHa B TUIOIUHI Ti-
HBOBOI MacKH, Take, 00 KOXKEH 3 HUX “3acBidyBaB” TLIBKHU CBOI JtoMiHO(oOpH. [t perynoBanHs
CTATUYHOTO 3BEJCHHS B KiHECKOIax 3 KoMruiaHapHuM posmimieHHsM EOIl BukopuctoByroTs Habip
KUJIBIIEBUX MarHiTiB, 00'€lHaHUX B OWH OJOK — MarHiTocTatnyHuid npuctpiii (MCII). [{ns pery-
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JIFOBAHHS YUCTOTH KOJILOPY TAaKOK BUKOPHUCTOBYIOTHCS KiJIbIIEBI MarHiTH. MarHiTocTaTUYHUNA MpHU-
CTpiil PO3MIIIYETHCSI HA TOPIIOBUHI KIHECKOIIA 1 CKJIAJIAETHCS 3 OAHOI MapH JBOMOIIOCHUX MATHITIB,
JIBOX Tap YOTHPHOX MOJFOCHUX MArHiTiB, IECTH MOJIOCHUX MArHiTiB 1 OJHOTO JIBOTIOJIOCHOTO Mar-
HiTy (puc.8.3).

MarHiT YUCTOTH KOJbOPY YTBOPIOE MarHiTHE MoJe MEPIeHAUKYIIpHE TUIOMHKHI, sKa MPOXO0-
JIUTh Yepe3 BICi eJEKTPOHHUX MPOMEHIB, TaK SK JUIS OTPUMAHHS ONTHMAJIbHOI YHCTOTH KOJIbOPY
HEOOXIJTHO MepEMIIyBaTH POMEHI TUTBKU IO TOPU30HTAIII.

JIBi mapu KiJgblEeNoAIOHMX MarHiTiB MPU3HAYCHI JUIsl 3BEJICHHS KpalHiX, CAHBOTO 1 YEPBOHO-
ro, MPOMEHIB 3 3€JICHUM, KU MpPH iX PeryaioBaHHI 3IMIIAE€ThCS HEPYXOMHUM. [Ipu pbomMy 4OTH-
PHOX TOJIFOCHI MarHiTH 3MIHIOIOTh YEPBOHUM 1 CHHIN MPOMEH1 B IPOTHIICKHUX HAIPSAMKAX, a IIeC-
TH TIOJIIOCHI — B OJTHOMY HaIlPsSIMKY.

Kpim acuMeTpr4HOTO pO3MIIIEHHS TPhOX €JICKTPOHHHUX MPOKEKTOPIB BIIHOCHO BicCi Ki-
HECKOIa MPUYMHOIO PO3BEICHHS IMPOMEHIB MO Mipi iX BIAXWICHHS SBISE€THCS HECIIBIIAJaHHS
IIEHTpa KPUBU3HU c(heprUuHOi MOBEPXHI €KpaHa 3 IICHTPOM BIIXHUIICHHS.

2 Ilpunaou ma mamepianu

KOJILOPOBUM TENEpUMAaY

JlieNIeKTpUYHa BUKPYTKA

BHUMIPIOBAJIbHI Ta 3'€IHYBaJIbHI TPOBI1AHUKH
TeHEepaTop BUIIPOOYBATLHUX CUTHAIIIB.

A~ W DN

3 /lomauwine 3a60anus

[TpopobuTH NeKkIiitH MaTepiaiu Mo JaHii Temi.
OsznaitomuTHCh 3 OynoBoro MII-2.

Po3ibpatucs, sk gyHkiionye MII-2.

OsznaiiomuTtrch 3 6ynosoro MCII.

Po3ibpatuce, sk ¢pyakiuionye konkpetHuit MCII 3 kiHeckomoM.

g b~ PN

4 Xio pooomu

1 Pecyniosanns banancy 6inozo

1. Iligkmroyaemo reHepaTtop BUNPOOYBAJIbHUX CHUTHANIIB O @HTEHHOIO BXOJY 1 MOJAEMO
CUTHQJIU KOJBOPOBUX CMYT.

2. BUMKHYTH KOJIBOPOBICTb.

3. Tlor3yHok 3miHHOTO pe3uctopa 7R20 (perynsTop oOMeXeHHs CTpYMy IPOMEHS) Ha MO-
JTyJIi CTPIYKOBOT PO3TOPTKH MOTPIOHO MOBEPHYTH MPOTHU TOJMHHUKOBOI CTPLIKU JI0 YIIO-
pa.

4. Perynsaropom mnpuckoprorouoi Hanpyru R9, Ha 1uiaTi KiHecKoma, OTpUMaTH He MEHIIe
BOCHMH CMYT Ha IIKaJi rpajalii sICKpaBoCTi.

5. Perynsarop “sckpaBictb” (3MiHHHI pe3ucTop R3 Ha maHesni KepyBaHHs) BCTAHOBUTH Ta-
KUM YHHOM, OyJU BUJIHI IBI-TPU BEPTUKAIbHI CMYTH.

6. 3a momomororo R51 — R53 B MII-2, noOUTHCH BIACYTHOCTI KOJIBOPOBOTO 3a0apBIICHHS
Ha YOpHOMY (DOHI.

7. Hns perymoBanns npuctporo OCII perynstopa “SckpaBocti” 1 “KonbopoBocti” BcTa-
HOBUTH B TTOJIOKCHHSI BIJMOBIAI0OUN HAUOLIBIIIN KOHTPACTHOCTI 1 SICKPABOCTI, a PEry-
asTop “HacuueHicTs” — Ha ¥4 MAaKCUMAJIBHOTO PI1BHSL.

8. IMiaxmrouuTH BOJIBTMETP MOCTIHHOTO cTpyMmy 10 Buxoxy SIC D1.
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9. 3wminHuM pesucropoM R20, Ha mati MLI-2 (puc.8.2), 3011bMUTH HAPYTY, TOCTYNAIOYY
Ha npuctpii OCII, 10 THX mip MOKM 3pOCTar0di IMOKa3W LBOTO NMPHJIaTy HE HMOYHYTh

SMCHIITYBATUCD.
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Puc.8.2

2 Pecyniosanus uucmomu KOJibopy.

1. BuMKHYyTH uepBOHHI 1 CHHINA KOJIBOPH 3a AonoMororo posz'emiB X12 i X18 Ha miati Mo-
nyns konmsopoBocTi MII-2 (puc.8.2).

2. BignmycTuTH rBUHTH KpiIuIeHHS Biaxuistiouoi cuctemu 9 1 14 (puc.8.3). nepeminryrouu Bi-
IXWISIFOYY CUCTEMY B3JIOBXK TOPJIOBUHHU KiHECKOTIA, TOOUTHUCH MOSIBU HA €KPaHi IJISIMH 3€-
JIEHOTO KOJIbOPY.

3. PoszcoByroum mMarHiTi 4ucTOTH KOIBOPY 19 (puc.8.3) omHE BITHOCHO OJTHOTO, BCTAHOBUTH
3eJIeHy IUIIMY TI0 LIEHTPY €KpaHa.

4. Tlepemimnytoun BIIXWJISAIOUY CUCTEMY B30BXK I'OPJIOBUHHU KIHECKOIIA, 3HANUTH Take ii mo-
JIOXKEHHS NP SKOMY MOXKJIMBE OTPUMAaHHS ONTHUMAJIbHOI YHCTOTH KOJIbOPY Ha OUIBIIIN
YaCcTHHI MOBEPXHI eKpaHa. SIKIIo mpu 1boMy OyJie CocTepiraTuch NOPYLIEHHS YUCTOTH
KOJIOPY 10 KyTKax, HEOOX1JJHO OBTOPUTH PEryJIIOBaHHS, KOPUCTYIOUHCh MarHiTaMu 4H-
ctoTH Koibopy 19 (puc.8.3). [ToTiM moTpiOHO BCTAHOBHUTH BIAXWISAIOUY CHCTEMY TaK, 00
CTOPOHHM pacTpa OyiM nmapajieibHi KpasM paMKu 1 3akpinuTH ii rBunTamu 9 i 14 (puc.1).

3 Peaynrosanns cmamuuno2o 36€0€CHHSI.

BigmyctuTn 3axumny raiiky MCIT 13 (puc.8.3).

1. BumknyTtu cuniii komxip (po3. X12 Ha puc.8.2) npu BUMKHYTOMY 4epBOHOMY (po3. X18 Ha
puc.8.2).

2. Po3BonsuM MarHiTH CTaTUYHOTO 3BEJCHHS CHHBHOTO npomens 11 (puc.8.3) ogHe BiTHOCHO
OJIHOTO, 1 MOBEPTAIOYHU IX pa30M HAaBKOJIO TOPJIOBUHU KiHECKOIA, TOOUTUCH 3BE/ICHHS CH-
HBOTO KOJILOPY B IICHTP1 €KpaHa.
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3. Bumknytu cuiit komip (X12 puc.8.2) i BBiMkHYyTH yepBoHMi (X18 puc.8.2). Po3Bonsun
Mar”iTd CTaTHYHOIO 3BEICHHs 4yepBoHOro npomens 18 (puc.8.3). I moBepraroum ix Ha-
BKOJIO TOPJIOBUHH KIHECKOTIa 3BECTH YEPBOHHI ITPOMIHb 1 3BEICHIM CHUHIM 1 3eJICHHUM.
[Tpr HEMOXKITMBOCTI OTPUMAHHS ONITUMAIILHOTO 3BEJICHS B IICHTPi, HEOOXIHO IMOBEPHYTH HA
90° BiAHOCHO MOYATKOBOT'O MOJIOXKEHHS KiJIbISI MAarHIiTy KOPEKIii, 3B€JICHHsI CHHBOT'O 1 YePBOHOTO
npoMeHiB 17 (puc.8.3), MOBTOPUTH PEryIIOBaHHS CTATUYHOTO 3BeleHHs. [1o 3akiHUeHHi KiJble
MCII craryroTh 3aKHMHOIO raiikoro 13 (puc.8.3).

4 PGZV]UOGCZHH}Z OUHAMIYHO20 36€0CHHSL.

PeryitoBaHHsI IPOBOJAUTHCS MO CHTHAITY CITYACTOTO PAacTpa MPU BBIMKHEHUX CHHBOMY 1 Uep-
BOHOMY Ta BUMKHEHOMY 3elileHoMY mpomersx. (Po3’emu S2, S3, S4 na miati MII-3 (puc.8.2)).
1. Jlnst ycyHEeHHs mepexpenieHHs OOKOBHX IMPOMEHIB HEOOXiAHO BiITYCTUTH PETYIIOBAIbHI
rBuHTH 21 1 23 Ha ¢nanui xBoctoBuka 7 (puc.8.3). [Ipu n1boMy rBUHT 8§ HAa TOPU3OHTAIb-
Hill BiCl TOBHHEH OYTH 3aTATHYTHH.
2. IloBopoToM ¢uaHIls XBOCTOBUKA 7 3MIILIyBaTU BIAXUIISIOUY CUCTEMY BIAHOCHO TOPJIOBH-
HU KiHECKONa N0 BEpTHKaNIi, 3a0e3ledyloyd CHUMETpPHYHE 3BEJCHHS 10 TOPU3OHTAII
LEHTPATbHUX BEPTUKAIBHUX JIiHIH 300KY.
JloOMBIIMCH HAaKPAIOTO 3BEICHHS 3aTATHYTH I'BHHT 23 (puc.8.3) 1Mo BepTUKAIBHIH Bici.
Jlnsi yCYHEHHST HECMMETPHYHHMX PO3MIIICHb pAcTpiB YEPBOHOTO 1 CHHBOTO IPOMCHIB
rBUHT § Biamyckaemo. [ToctymnoBo moBepTaroun ¢raHeb XBOCTOBUKA 3MIIIYIOTh BiJIXH-
JSH0YY CHCTEMY IO TOPH3OHTAI, JOOMBAKOUUCHh HAHKPAIIOTO 3BEICHHSI KpaiHIX TOPU30H-
TaJBHUX JIHIH, Ticis 9oro 3aTsrayTy TBUHTH 8 1 21. [1o 3akiHUeHHI 3aTATHYTH IBUHTH 5 i
9 XOMYTiB OMOPHOTO KiMIBIIS 1 BIAXHIIAI0UO1 cuctemu (puc.8.3).

How

5 Konmponbni numanus

SIK OLIHUTH CTaTUYHE 3BEJICHHS IPOMEHIB?

Sk oliHUTH TUHAMIYHE 3BE/ICHHS IPOMEHIB?

st 9oro moTpiOHO 3/11MCHIOBATH PETYIIIOBaHHS OaaHcy 6110ro?

Hagimo 1 konu notpiOHe po3mMarHiuyBaHHsS MacKu KiHeckora?

Ji1st 9oro noTpiOHO 3/1HCHIOBATH PETYIIOBAHHS YUCTOTH KOJIbOPY?

Slki mepeBaru KiHeckomiB 3 kKoMmIiaHapHow cuctemoro EOII mepen kineckonamu 3 Je-
JabTa 00pa3HuM po3mimeHHsM EOIT?

Jli1s 9oro noTpiOHO 3/A1MCHIOBATH PETYIIOBAHHS YUCTOTH KOJIbOPY?

Hagimno 1 konu noTpiOHEe po3MarHiuyBaHHs Macku KiHeckora?

OOk, WN B

oo

Jlimepamypa

1. EnpsimikeBuda C.A. CripaBounoe nocobue.«L[BetHbie TeneBuzopsl 3YCLT».
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17w 5 5
Puc 8.3. PozramyBanns Biaxusitouoi cucremu 1 MCII Ha ropiioBuH1 KiHecKoma.

1-xiHeckorm. 2-IunKa CTpiuka, 3-JIalmKyd OMOPHOTO KiJbIl, 4-OMOpHE Kiiblle, S-KpiMUIbHUNA
TBUHT OnOpHOTO Kbl 6-OC, 7-hnanens xBoctoBuka OC, 8, 21, 23-peryntoBajibHi TBUHTH,
9-xpimunbHuii TBUHT XomyTa BC, 10-xomyr OC, 11-KkinblieBi MarHiTH 3BEJEHHS CUHBOTO
npomens, 12-MCYVY, 13-3aruckna raiika MCII, 14-kpimwibanii TBUHT XomyTa MCY, 15-
xomyT MCII, 16-110kop KiHeckoma, 17-KiIbLeBUil MarHiT KOpeKIii 3BeJIeHHsS YepPBOHOTIO 1
CHUHBOT'O NIPOMEHIB, 18-KUIbLIEBI MAarHiTH 3BEI€HHS Y€PBOHOIO MpOMEHs. 19-MarHitu 4ucro-
™ Kombopy, 20-kopnyc MCII, 22-3'eqnyBauy  BC, 24-xapronHa mpoknaaka, 25-
EKCIICHTPUKOBA MIPOKIIA]IKA.
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JlaGopaTopHna podora 9
Jocnioncennsn cucmemu cepeicHo20 pezyio6anHs meJien-
puiimaua JNVC

Mema pooomu: OsuaiioMutych 3 QyHKI[ISIMU CEPBICHOIO PEXXUMY, TA METOAAMH cepBic-
HOTO PETYJTIOBaHHA.

1. Teopemuuni sioomocmi

[Maci CL 3actocoByetbest dipmoro JVC it BUTOTOBIICHHST MacOBUX MOJICJICH TelIeBi30piB,
TakuX, Hampukian, sk AV-Al4M2/T2, AV- K14M2/T2, AV-A21M2/T2, AV-K21M2/T2. Ilaci
ABIIsI€ COOOI0 TETHHAKCOBY IIATY, Ha SIKId yCTAHOBIIEHI Mailke BCl elIeMEHTH cxeMu. Bigeomincu-
moBadi curHaniB RGB po3wmimeni Ha okpeMili TiaTi, o0 BCTAHOBJIEHA OE3MOCepeHbO HA IIOKOJI
KiHeckora. He3Bakaroun Ha BIJIHOCHO HHM3BKY BapTiCTh TEJIEBI3OPIB, CIOXKUBAUY IMPOIOHYETHCS
JIOCUTD BEJMKUI HaOip PYHKIIOHATHHUX MOKIMBOCTEH.

Mopgeni 3 ingexcom "M" MyJbTHCHCTEMHI, a 3 iHACKCOM "T" MaloTh JeKOIepU CUTHAJIIB CHUC-
teM PAL» SECAM i NTSC 3,58/4,43 (ocranniii — mo Hu-Bxomy). Koxkna 3 momeneir Moxe

OCHAIIlYBaTUCS PO3LIMPEHUM €BPOIEHCHKUM JEKOIEPOM TEIETEKCTY 3 MaM'TTIO i aBTOMATHYHUM
nexonyBaHHsM pexumiB FLOP/TOP.

Ycranosnenuii Ha maci TroHep Ty CEEUS544-B01/03 3 undpoBuM KepyBaHHIM i HACTPOK-
KOI0 METOJIOM CHHTE3y YacTOT JI03BOJIIE€ MpHUIMaTH TemeBi3iiiHi mporpamu B merpoBux (VHFL:
46,25... 168,25 Mru; VHFH: 175,25...463,25 Mrn) i1 neuumerpoBomy (UHF: 471,25...863,25 Mrn)
Jliara3oHax XBHJIb, @ TAKOX Ha KabenpHUX KaHanax (S1...541).

KepyBanHsI TeneBi30pOM MOXIMBO SIK 3 MEPEIHbOI MMaHENl TeJIeBi30pa, TakK 1 3a JJ0IOMOIOI0
nyabTa quctaniiiinoro kepyBanss (I1Y) 3a nomomoroto cucremu expannoro mexto (OSD). OSD
HIATPUMY€E TPU MOBH — POCIHCBKY, aHINTIMCBKY 1 KuTalicbky. HasiBHiCTh 12-roguHHOrO Taiimepa
Ha BBIMKHEHHS/BUMUKaHHS 1 3'eiHyBaviB HU-Bxony/Buxoay Ha (pOHTaNbHIN 1 TUJIOBIN HaHENsx
3HAYHO PO3LIMPIOE MOAKIIMBOCTI Mozenelt. Jxepeno xusnenns (J0K) mpairoe B mupokomy aiana-
30Hi BXigHOiI Hanpyr# (90...260 B), mo HemanoBaxHoO A HamuXx yMmoB. [IpuHIMIIOBa cxema Terne-
Bi30pa i OCIUJUIOTPAaMMH HAMPYT NMPUBEICHI HAa BKJIA/IIII.

VY cknag BXOIATH:
JUK na ocHoBi IIIIM-kouTposiepa STR-F6653 (1C921);
tionep tuny CEEU544.B01/03 (TU001);
MikpokoHTpoiep M37212M6-xxxSP (IC701);
OararodyHnkuioHaabHa Mikpocxema TB1226BN (I1C201);
[ITYi3 i nerextopu Ha Mikpocxemi M52342SP (1C101);
BUXIJHUH KackaJ KaapoBoi po3ropTku Ha mikpocxemi LA7840 (1C421);
BUXITHUI KacKaJl CTPIYKOBOI PO3TOPTKU HA JUCKPETHHUX €JIEMEHTaX;
ITI13Y na mikpocxemi AN5265 (1C651);
nekozep tenerekcety Ha mikpocxemax CF72305, CF70204 (IC801,1C802);
B1JICOIIICKITIOBaYI (TI1aTa KIHECKOTIa).

OcHoBHe (pyHKIIOHAIbHE HABAHTAKEHHSI B CXeMi HeCyThb JABi MiKpOCXeMH; MiKPOKOHTPO-
Jgep IC701 i 6araropynkuionanbna mikpocxema 1C201.
Mikpokontposnep IC701 tumy M37212M6-XXXSP ¢ipmu MITSUBISHI 3a6e3neuye 6inb-
micTe (QyHKIIH Mo onepaTUBHOMY KEpYBaHHIO yciMa By3namH TeneBizopa. Kpim Toro, Ha HbOTro
nokJazeHa GyHKIIIsI CEPBICHUX PETYIIOBaHb. MIKPOKOHTPOJIEP Ma€ B1 ITU(POBI ITUHU I°C. [Tepmma
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mHa (BUB.37,39) 3B's3ye ioro 3 6aratodyHKioHATBHOIO Mikpocxemoro [C201 1 ey uTh s pe-
T'YJTFOBaHHS IapaMeTpiB 300paKEHHS 1 3ByKY B pOOOYOMY i IMarHOCTUYHOMY pekumax. Jpyra mu-
Ha (BUB. 36,38) minkmodena g0 mikpocxemu JCII3Y IC702 tuny AT24C04, y sikuii MikporpoIie-
cop 30epirae iH(popMaIlit0 MPO MapaMeTpy, HACTPOIOBaHHS (YacTOTa, Jiana3oH, piBeHb T'YYHOCTI i

T.J.).
[Ipu3HayeHHs IHITUX BUBOJIB MIKPOKOHTPOJIEPA HACTYIIHE:
* BUB. 1,2 — BXO/JM CHHXPOIMIYJIbCIB CTPIYKOBOI 1 KaapoBoi yactotu TTJI-piBHs mis1 cxemu
OSD;
* BUB. 6 — BUXIJl CUTHaJy KEpYBaHHS CXEMOIO IIIyMOIOIaBJICHHS B pajioKaHalli;
* BUB. § — BUXIJl CUTHaJy BKJIIOUCHHS 1HAUKATOpa TakMepa; .
* BUB. 9, 10 — Buxoau curHamiB kepyBanHs pexumamu [1113Y;
* BuB. 11,15 — BX0OJM CXeMU ONMUTYBaHHS KJIaBlaTypH,
* BUB. 12 — BHUXiJ curHana 6JI0KyBaHHs,
* BUB. 13-BUXiJ CUTHAIIy Mi3HABAaHHS TeNEBI31IHOI CUCTEMH;
* BUB. 16 — Bxij curHany 1Y doronpuiimaua;
* BUB. 17,20-22 — BXOJIW/BUXO/M CUTHAJIIB KEPYBAaHHS TIOHEPOM;
* BuB. 19 — Buxijg curHaiy BriaroueHHs K
* BUB. 24, 25 — BUBOJHM JUIS MiAKIIOYEHHS pe3oHaTopa 8 Mrii;
* BUB. 23,26 — 3arajbHui;
* BUB. 27 — Hanpyra KUBICHHS +5B;
* BUB. 30 — BXiJl IMITyIIbCY CKHAAHHS MIKPOKOHTPOIIEPa;
* BuB. 31,32 — BUXO/U CHTHAJIIB KepyBaHHs CXeMaMH pexexuii i mepemukadem [14 3ByKy;
* BUB. 33 — BXI1J] CX€MU 3aXHCTY Bija nepeBantaxxenus J1K;
* BuB. 34 — Bxix cxemu AITY;
* BUB. 48 — BX1/1 CXEMH 3aXUCTY Bi/l pEHTI€HIBCbKOTO BUIIPOMIHIOBAaHHS;
* BuB. 49-52 — Buxonu cur"amis cxemu OSD.

MikpoKoHTpoJep KUBUThCS BiJ crabimizatopa Hanpyru +5 B (IC703), mo miakimtoyeHul 110
mxepena +15 B JIK. [lo cknany IC703 Takox BXOIUTH cXeMa MOYATKOBOTO CKUIAHHS, 10 GOopMye
Ha BuB. 30 IC701 iMmmynbc HeraTuBHOI MoJiipHOCTI B MOMeHT BKiItoueHHs JIDK TeneBizopa s ne-
peKiiay y BUXiTHUN CTaH yCiX HOTro BY3IIB.

Ho cxiagy OararodynkuionanbHoi mikpocxemu [C201 tumy TB1226BN ¢ipmu TOSHIBA
BXOJSITh cXeMa OOpOOKM CHUTHANly SICKpPaBOCTI, JIEKOJIEPH CHUTHAJIIB KOJHOPOBOCTI cucteM PAL,
SECAM, NTSC Bineonporuecop 1 cuaxpomporieccop. OcoOMMBICTh MIKPOCXEMH TIOJISITaE B TOMY,
o Juist GopMyBaHHSI ONMOPHUX CUTHAJIIB JEKOJEPOB KOJIBOPOBOCTI 1 CHHXPOIpOIleccopa BUKOPHC-
TOBYETbCS OJIMH KBapIIOBUH pe3oHaTop Ha yactory 16 Mru. Mikpocxema mae iHTerpOBaHi TiHii
3aTPUMKH JUIs POOOTH KaHaNy ACKPaBOCTI 1 jeKozepi. KepyBanHs pexxumaMu poOOTH MiKpocxe-
MH, a TAKOXK yCl peryntoBaHHs napaMeTp1B 300paXeHHS 1 3ByKY BUKOHYIOTbCS 110 IIU(PPOBIH MHKHI
I C (BuB. 9, 10) Bineomnporiecop MikpocxeMu Ma€e CXeMHu KOHTPOJII0 TEMHOBOI'O CTPYMY IIPOMEHIB
KiHEecKoIa i aBTOMaTHYHOTO 6anchy ou10r0. Y MiKpocxeMi MaroThCS BXOAM VIS MIAKIIOYESHHS
30BHIIIHIX IU(ppoBux (BuB. 18-20) i anamoroBux (BuB. 23-25) BineocurHamiB. Ha posrasiHyromy
1aci y BUNaJIKy BAHUKHEHHS! KpUTUYHUX HECIPAaBHOCTEH nepeoadeHnit 3aXucT:

e qneperBoproBada JK;

e BrOpHHHMX Jkepen DK

® BHXIJHOIO Kackaay KaJpoBOi pO3rOpTKH;

® BHXIJHHUH KackaJ CTPIYKOBOI PO3TOPTKH (3aXUCT B1Jl pEHTTE€HIBCHKOI'O BUITPOMIHIOBAHHS).

3axucr nepersoprosaua /7K

Cxema JIK sBisie co6010 OJHOTAKTHUN MEpeTBOpIOBay 1 moOy/i0oBaHAa HA OCHOBI MIKPOCXEMHU
IC921 tuny STR-F6653 dipmu SANKEN. Mikpocxema CKIaaeTbes 31 CXeMH KepyBaHHS 1 CHIIO-
BOT'0 TMOJIbOBOTO TpaH3ucropa crpykrypu MOSFET. V cknani MikpocxeMu MalOThCsl CXEMH 3aXHC-
Ty B1Jl IEPEBUIICHHS BXIJTHOT HAIPYTH, CTPYMOBOTO 3aXHCTY 1 TEPMO3AXHUCT. Y YEPrOBOMY PEKHUMI
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nepetBoproBay JIDK mpairtoe Ha yactoti 6ausbpko 17 k' (ocu. 19), a B poboyomy — Ha 4acToTi
o6mm3pko 100 kI’ (oc. 20).

Sxmio ciTkoBa Hanpyra nepeBuuTh 260 B, Hanpyra Ha BuB. 4 mikpocxemu IC921 crane 6inb-
me 20,5 B, copairioe cxema 3aXuCTy 10 MEepeHarpy3i i ONOPHHI reHepaTop mepeTBoproBava Oyzae
3a0J10KOBaHUM. Y pe3yabTari Hanpyru ycix BropuHHUX pKepen DK cranyTs piai O B.

VY Bumaaky ctpymoBoro nepeBantaxenns J[K, mo BUHHKae B pe3yabTaTi HECIPABHOCTEH elie-
MeHnTiB JIDK 4i B HaBaHTa)XKYyBaJIbHUX JIAHITIOTAX, 3pOCTAE CTPYM Yepe3 CUIIOBUH KIIto4 (BHB. 2,3 Mi-
KPOCXEMH), a 3HAYUTh POCTE CIIaJIaHHs HAPYTH Ha JaT4uKy cTpyMy R922 R923, mo nogaeTbcs Ha
BXiJ1 cxemu cTpyMoBoro 3axucty — BuB. 1 IC921. Konu #ioro 3nauenns nepesumuts 0,73 B, cxe-
Ma CIIpaInpboBYeE 1 OJIOKye poOOTY OMOPHOTO TeHepaTopa MePeTBOPIOBaYa, 10 IPUBOAUTE A0 3HATTS
ycix Buxigaux Harpyr JDK.

Ha nonmaTtok mocxemu 3axXUCTy BijJ EpEHANPYTd MA€ThCs 30BHIIIHA cXeMa 3axucTy. Bona pea-
mizoBana Ha eneMeHTax R932, R934, D927 i KOHTpOIIOE BXi/fHA HANpyTa MepeTBOproBaya. SIKIIo
HOro BeJIMYMHA BHUIIIE HOPMH, MTOTEHITIAN y Kpanili 3'efHaHHs pe3uctopiB R932, R934 crae Ginbiie
6,8 B. V pesynbrari crabinitpon D927 BinkpuBaeThCcs 1 BUCOKMN MOTEHIIAT HAIXOIUTh Ha BXiJ
CXEMH 3aXHCTY BiJl CTPyMOBOTO IiepeBaHTakeHHsI. [lai cxema mparfioe, sk 1 y BUMIaJKy CTPyMOBO-
ro EPEBAHTAXKECHHS.

BOynoBana B wmikpocxemy IC921 cxema TepMo3axucTy OJOKYy€e OMOPHUI reHepaTop, KOJIH Te-
MIepaTypa Kpucraia Mikpocxemu nepesuirye 140°C.

3axuct BropuHHuUX JzKepea 1K

Cxema 3axucry pearnizoBana Ha Tpan3uctopi Q981. Buxonu BropunHux cradimizatopis JK +12
B (IC971), +9 B (1C972), +5 B (1C973) i +5 B, TEXT (1C974) nigkirodeHi yepe3 po3aiioBi Tio/u
D981-D983, D986 no 6a3u tpanzucropa Q981. V Bunaaky TIePEBAHTAKCHHS YK HeCHpaBHOCTl ol1-
HOTO 3 lHTerpaHbHI/IX CTabi1i3aTOPIB HANPyra Ha HOro BUXOJI CTae plBHOIO O B, Bl,[[KpI/IBa€TbC}I Bi-
mnosiauid gioq D981-D983, D986 i1 Ha 6a3i Tpanzuctopa Q981 3'aBNs€ThCSI HU3BKUN TTOTEHITIA.
TpaH3ucTOp BIAKPUBAETHCA, HAa MOro KOJEKTOpi (POPMYeThCS BHCOKUH pIBEHb — CHTHAI
PROTECT, mo nagxoauts Ha BUB. 33 MikpokoHTposepa IC701. MikpokoHTpojep y IbOMY BUMAI-
Ky curHanoM Brcokoro pieas P-ON/OFF (Bus. 19 IC701) nepeBoauts 1K y ueproBuii pexum.

Cxema 3axucty kaHainy +115 B Big nepeBanTaxeHHs peanizoBaHa Ha enemeHnTax Q950, D950,
3960, R950-R952, R954, R955. V Bumagky KOpPOTKOTO 3aMHUKaHHS B CX€MI BHXIJIHOTO KacKaay
CTPIYKOBOI po3ropTku KoHjeHcatop CI960 3apsmxkaerbes no koay: +115B - C960 - R952 — xop-
nyc. HeratuBHUM noTeH1iaaoM BiIKpUBaeThes TpaHuctop Q950, Hanpyra B Toulll 3'€qHAHHS pe-
3uctopiB R954, R955 nocsrae nanpyru npoboro cradutitpona D950 (6,8 B) 1 BiH BinkpuBaeTbes. Y
pe3ynbTati popMyeTbes aBapiiiHui curHai Bucokoro piBHsS X.RAY, mo Hagxoauth Ha BuB. 48
IC701. MikpokoHTposiep y IbOMY BUNAJAKY nepeBouTs JIXK y ueproBuil pexum CUrHajJIoOM BUCO-
koro piBHs P-ON/OFF (Bus. 19 IC701).

3axucT BUXIIHOI0 KacKaady KaJgpoBoi pO3rOpTKHU

Cxema 3axucTy peanizoBaHa Ha eilemeHTax R451, R453, R455, R456, C450, Q425. YV Bunauky
BUHUKHEHHS HECIPABHOCTEH Yy BUXIJHHMX JIAHIIOTAX CXEMH KaJpOBOi pPO3rOpTKH (KOPOTKE 3aMU-
KaHHS KaJIpOBUX KOTYIIOK, HeclipaBHa Mikpocxema [C421, npobutuii konaeHcarop C433) no3uru-
BHHI TOTEHITIAN Y TOUIll 3'€eqHaHHS pe3uctopiB R455, R456 3menmyeTbes, BiIKPUBAIOTHCS 10
D425 i tpanzuctop Q425. VY pesynbrarti Ha kojekTopi Q425 hopMmyeThes aBapiiiHUI cCUTHAN BUCO-
koro piBHs X.RAY, mo Haaxonuts Ha BuB. 48 IC701. MikpoKOHTpoJep y IbOMY BUIIAJKy CUTHa-
nom Bucokoro piBast P-ON/OFF (Bus. 19 IC701) nepeBoauts 1K y ueproBuii pexxum.

3axucT Bil pEHTreHIBCHKOT0 BUNIPOMiHIOBAHHS
st hopMyBaHHS aBapiiHOTO CHTHAy BUKOPHUCTOBYIOTHCS IMITYJIBCH 3BOPOTHOTO XOIY CTpPid-

KOBOI PO3TOPTKH, 0 3HiMaIOThes 3 06MoTku 3-10 TAKC T522. Ixus ammnityaa nponopiiiina Be-
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JMYMHI aHOAHOT HAaNpYTH, (POPMOBAHOT CXEMOIO CTPIYKOBOI PO3TOPTKH. SIKIIO B pe3ynbTaTi aBapii
(HecpaBHi €JIEeMEHTH BHUXITHOTO KacKady cTpiukoBoi posroptku Q521, T521,0522, T522, C524,
C525) nampyra crae Oiabllie HOMIHATBHOTO 3HAYEHHS, TO TTO3UTUBHMIA MOTEHII1a]l Ha KOHJICHCATO-
pi C592 nocsirae BenmMunHM HAanpyru npoboro cradimitpona D591. V pesynbTari cTabigiTpOH BiJK-
puBaethes 1 popmyersest aBapiitnmii curnan X.RAY. [lanmi cxema 3aXUCTy MpaIfoe aHAIOTIYHO
OIMCaHHUM BUIIIE.

2. Xio po6omu

1. OsHaifloMUTHCH 3 IPUHIMITIATBHOIO cxeMoio TeneBizopiB JVC. BBiMKHYTH TeneBi3op i
JaTy oMy nporpitucs He MeHie 30 XB.

2. BBiiiTu B cepBicHUH pexkuM oHOo4YacHO HaTtuckaroun kHonku DISPLAY 1 PICTURE
MODE I1J1Y. Ha ekpaHi OBUHHE 3'IBUTUCS CEPBICHE MEHIO :

SERVICE MENU
1.1F 2.VIC
3.DEF 4. VSM PRESET

5. RESET
6. TURBO TIMER OFF

J11sa BUOOpY CyOMEHIO 13 CEpBICHOTO MEHIO HATUCKAIOTh BIAMOBIIHY KHOMKY: 1,2,3.
3. BeiiiTu B nepie cyomento (IF). B HboMy peryiroioTh aesiki mapaMeTpy TPakTy pajaioKaHa-
7y, a came:

* VCO — yactory I'VH;

* DELAY POINT — uac 3atpumku cxemu APIL.

PerynvoBanuii mapamerp y cyomento IF Bubuparots kHonkamu 1, 2 ITJIY. Ha expani Bigo-
OpaxaeTbcs BIANOBIAHMN mapameTp. [1g nmepexoty Bif OJHOTO mapameTpa J0 1HIIOr0 BUKOPHCTO-
BYIOTb KHOIIKU A, vV IIJIY, 111 3MiHU 3Ha4eHHs apaMeTpa — KHOIKH +, -, a /1751 IOBEPHEHHS Ha
roJIOBHY CcTOpiHKY MeHI0 — KHonky DISPLAY. HoBi 3HaueHHs nmapameTpiB 30epiratoThCsi aBTOMa-
TUYHO MICJIsI IXHBOTO BBE/ICHHS.

4. Bgiiitu B Tpete cyomento DEF. O3nalioMuTHCh 3 QYHKIISIMU KOKHOTO ITapaMeTpy 1 BUIIU-
CaTH 1X 3HAYEHHS.

5. B yerBepre cyomenio (VSM PRESET) HanaeTbcst MOKIMBICTh 3MIHUTH HACTPOUKHU pEXHU-
MmiB 300paxkenHs BRIGHT, TINT,COLOR, SHARP, CONT. Pexum BuOHpaiTh KHOIKOIO
PICTURE MODE no Bxofy B cepBiCHE MEHIO.

1.VCO (CW) 210.25 MHz
TOO HIGH
ABOVE REFERENCE
JUST REFERENCE
BELOW REFERENCE
TOO LOW

AFT ADJUST +07(4F)

VCD ADJUST +00(21)
FINE

DELAY POINT
AGC TAKE- OVER 40
o2 +/- OPERATE DISP.EXIT




Bgiiitu y cepBicHe meHto. Bubpatu cyomento VSM PRESET. 3a nonomororo kHOMOK A, v TTJIY
POBOASATH BUOIp MapaMeTpy, a KHOKaMu +, -, BUCTABJISIIOTh HOT0 3HaYeHHS, BUX1J 3 LIbOT'O MEHIO
— xHonka DISPLAY.Cxiactu TaGIuIi0 3HAYCHB 711 KOYKHOTO 3 ITapaMeTPiB 3a 3pa3KoM:

No [TapameTp 3HayeHHs
1. BRIGHT 15
2. COLOR 15

6. Bci 3MiHM B CepBICHOMY MEHIO MIOBEPHYTH B TTOYATKOBE TIOJIOKCHHSI.

E-NN OO O

PN

3 lomawne 3a60anus

O3HallOMUTHCH 3 KOHCTpYKIi€to TeneBizopiB JVC.
O3HallOMUTHCH 3 CUCTEMOIO 3aXUCTY KackaiB TeneBizopis JVC.
O3HalloOMUTHCH 3 (DYHKIIISIMH CEPBICHOTO MEHIO.

O3HallOMUTHCh 3 TPU3HAYEHHSAM KOKHOTO CYOMEHIO.

4 KonmponwvHi 3anumanns

Slka pi3HHUI MK MOJACIIAMH 3 1HACKCOM “M” ta “T”?

Sxki cxemu BxoasaTh B ckiaa Mikpocxemu 1C201 tunmy TB1226BN ¢pipmu TOSHIBA?
Sxuii 3aXUCT repe10aYeHNU y BUITAIKy BUHUKHEHHS KPUTHYHOT ITOMUJIKH?

Ski mposiBH 1 crIOCOOM JiKBiAa1lii HECIIPABHOCTI:

IpU HECIPABHOCTI €JIeMEHTY IepeTBoproBaya Ha Mikpocxemi 1C921.

IpY NOUIKOKEHOMY KoJIi skuBieHHs [C921.

IIPU NEpEHANpPYyKEHOCTI a00 MEPEBAHTAKEHHIO 110 CTPYMY.

Ipu HecnpaBHOCTI BTOpuHHOrO Kosa [BX.

IpU HECIPABHOCTI €JIEMEHTIB CXEM BHXIJHUX KacKaJiB CTPIYKOBOI ab0 KaJpoBOi
PO3TOPTOK.

5. SIxi ¢pyHKLIT cCepBICHOrO MEHIO?

Jlimepamypa

1. TaBpunos II. ®. PemoHT 1u(poBbIX TEIEBU30POB: MPHUHIMUIIBI padOThI, TUTUYHBIE HEUC-
npaBHocTu. — M. : Paguoron, 1999

2. Pomun A. B., Trorun H. A. PerynupoBka TeneBU30poB B cepBUCHOM peskume. — M.: CoJioH,
2002, 228c.

3. BunorpamoB B. CepBucHble pexumbl padoThl TeneBu3zopoB. — CII: Hayka m TexHuKa,
2002.— 208c¢

4. Pomun A. B., Tronun H. A. PeMOHT 3apy0exXHbIX TEJIEBU30POB. Y CTPOHCTBO, PETYIHPOBKA,
pemoHT — M.: Conon, 2001, 198c.
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JlaGoparopna podota 10
Miaznocmuxka ma 8i0H061eHHA KIHECKONIG

Mema po6omu: waBunTUCH BUMIPIOBATH CTPYMH €Micii KaTOIiB KOJLOPOBUX Ta YOPHO-
O1TMX KIHECKOIIB, JIarHOCTYBaTH €JIEKTPOHHO-ONTHYHI MTPOKEKTOPH Ha HASIBHICTH OOPUBIB €JIEKT-
POJIiB, IIarHOCTYBATH HASBHICTh MIKEIEKTPOTHUX 3aMUKAHb MK €ICKTPOJaMU KaTOI-MOIYJISTOD,
MOJTYJISITOP-TIPUCKOPIOOUUH €TIEKTPOI, KaTOA-MiirpiBayd

1 Teopemuuni gioomocmi

JIoBroBiuHICTh pOOOTH KIHECKOIIA 3aJICXKUTh BiJ] 0araTb0X YMHHHKIB, aJie cepe] HUX 0e3yMo-
BHO, € JIOBFOBIYHICTh POOOTH KaTOIiB.

VY KiHEecKOIax 3aCTOCOBYIOTHCS OKCHUIHI KAaTOAM, SIKi MPEACTaBISIOTh METaJeBUN KepH, Ha
SIKUY HAHECEHUH TIap OKCHIIB Ty»KHO3eMelbHUX MeTaniB (Ba, Sr, Ca), 1o noBeprayucs B mpoieci
BUTOTOBJICHHS KiHECKOIa CreiaibHiii 00poOii ans iX akTUBYyBaHHS. AKTUBYBaHHS - 1€ BiJIHOB-
JICHHS BUIBHUX MeTauiB (0apito, CTPOHIIIIO, Kalbllil0) 3 OKCHIIIB, SIKE BiIOyBAa€THCS 3a PaXyHOK pi3-
HUX (I3UKO - XIMIYHHX MpoleciB. AToMu Oapito 3a0e3MeuyloTh TEPMOEIEKTPOHHY €MICil0, TOMY
JUTSL CTIMKOT poOOTH KaToja HEOOXiTHO, MO0 BIPOJOBXK TPUBAJIOrO Yacy KOHIICHTpAIlis BUTBHOTO
(MeTtaneBoro) 6apito B OKCHIHOMY IlIapi i Ha HOro MOBEPXHI 3aJIMIIANacs TOCTIHHOIO.

[IpoTe HaBiTH NpH AOTPUMAHHI BCIX YMOB €KCIUTyaTallii KiHECKOIa 3 4acoM BiJ0YBa€ThCs
3MEHILEHHS KOHIIEHTpallii 0apito B OKCHJAHOMY IIIapi KaTOAIB 3a paxyHOK MOro BHIIapOBYBaHHS 1
OKHCIICHHS, 4, OTXe€, 1 MOTipIICHHs eMICIHHUX BJIACTUBOCTEH TaKWX KaToliB. BidyanbHO Ha ekpaHi
TEeJEBI30pa 1€ BUTIISAAE SK MOTIPIICHHS YITKOCT1 300pakeHHs, MOPYIICHHs 0allaHCy KOJIbOPIB, MO-
siBa (pakeriB MpaBoOpyd Bij SICKPaBOTO ()parMeHTa CIOKETY, a TAKOXK MOMITHE 301IBIICHHS Yacy po-
3irpiBaHHs KiHECKONa IC/IA BKJIIOYECHHS. PaHile B TakuX BHMAJKaxX JTOBOAMIIOCS ITiJICTPOIOBATH
MOy b KOJIbOPOBOCTI, 00 "BUTATHYTH" TOH a00 1HIINI HEOOXiAHUI KOIip, a SIKIIO 1 11e HE J0TO-
Marasuo, To 301IbIITYBaIl HAIPYTy Po3kaproBaHHs KiHeckomna abo "mpocrpimoBanu" karond. [Iporte
BCI 11l 3aX0JIM BEJIH JI0 OJTHOTO PE3yJbTaTy IIBUIKOMY PYHHYBaHHIO KaTOAIB  KiHEeCKoma. 3 mosi-
BOIO Ha MOBEPXHI OJIHOTO 3 KaTOJIB JIJISTHKH 13 3HUKEHOI0 KOHIIEHTpaIliero Oapito (30iqHeHa ASIH-
Ka) eMICIMHO-aKTMBHA YaCTHHA MOBEpPXHI KaToJa 3MEHIIYEThCS, a MUTOMA LIUIbHICTh €MICIHHOTro
CTpyMy 3 IIi€l MOBEpPXHI 3pocTae. Y CBOI 4epry, 30UIbIIEHHS MUTOMOI HIUIBHOCTI €MiCIHHOTO
CTpyMy HPUBOIUTH 0 JIOKAJIBHOTO MEPErpiBy OKCUIHOTO LIapy, BHACIHIIOK YOTO 1Ie Ouiblie 3poc-
Ta€ IHTEHCUBHICTh BUIAPOBYBaHHS BIJILHOTO 0apito 1 HOro OKCHUy.

Binomo, 110 akTHBYBaHHIO cHpuse BiAOIp €MICIHHOTO CTpyMy 3 KaToja, NMpHU SKOMY 4epes3
OKCHJIHUH IIap MpPOTIKa€e €JIEKTPUYHUIN CTPYM, IO BUKJIMKAE €JIEKTPOJIi3 okuciy Oapito. lonu Oa-
pito, 10 BUHUKIIM B Pe3yJbTaTi €NEKTPOJIi3y, MiJl BILIMBOM €JIEKTPUYHOIO MOJISl PYXalThCs dyepes
OKCHJIHMH 1I1ap /0 MOBEPXHI KepHa, Jie, OJIepKaBIIN OpaKyroul eleKTPOHH 13 30BHILIHBOTO €JIEKT-
PUYHOTIO JIAHLIIOTa, CTAalOTh BUIBHUMHU aroMamH. TakuM YMHOM, KOHIIEHTpaIlisl BUIbHUX aToMiB Oa-
pifo B TOBILI OKCHJIHOTO IIapy i Ha MOTo MOBepxXHi 3pocTae. sl MPUCKOPEHHS MPOLECy aKTUBY-
BanHs B mpuwiagax «KBIHTAJI-9.01» BHKOpPHCTOBYETbCS yK€ Ba)JIMBa BIIACTUBICTH OKCHIHUX
KaTOJIiB - BiJJaBaTU B KOPOTKI MPOMIKKM 4acy eMiCiiiHI CTpyMHM 3BHYAiiHi, 0 MEPEBUILYIOTb, iX
3HAuEHHS B COTHI 1 THCAY] pa3iB. UuM ripmuii ctaH KaTona, TUM OLIbIIe OMip OKCHUIHOIrO LIapy i
TUM O1JIbIIIa €IEKTPUYHA TOTYKHICTh BUAUISAETHCS HAa TakoMy Katofi. Lle mpuBoAUTh 10 IHTEHCUB-
HOTO pO3IrpiBaHHS KaToja, IKOTO HE MOYKHA JIOCATTH 3a JIOMOMOTOIO MiABUIIICHHS HAPYTH PO3Ka-
proBanHs. [Ipu BHCOKIH TemnepaTypi KaToa 1 BUCOKOMY BakyyMi B K010l KiHECKOIa BiJI0 yBaeThCs
TEpMiYHE pO3KJIaJaHHs OKCHJy Oapiro 3 OCBITOIO T€ K 10HIB Oapito 1 iH. MeTaliB. B mpoueci akTu-
BYBaHHS MPOBIAHICTh OKCUAHOIO HIApy Pi3KO 30UIBIIYETHCA 32 paXyHOK 30araueHHs oro BUIbHU-
MH aTOMaMU JTy>KHO3eMeIbHUX MeTaliB Ba, Sr, Ca. ¥ Mipy akTUBYBaHHS OKCHJIHOIO Iapy 3011b-
IIYE€THCS CTPYM BiTHOBJICHHS, IO PEECTPYETHCS MPHIIAJIOM, a PO3CIFOBaHA HA KAaTOJl MOTYXHICTh
noynHae 3MeHIyBarucs. [Ipu nbomy i Mporec akTHBYBaHHS 3aTyXae.

Bnponorx Bchoro nepioay ekcruryaTarlii KiHecKora Ha Horo karojax BiJOyBarOThCS CKJIAJIHI
¢i3uKo - XIMIYHI TPOLIECH, KOKHHUM 3 SKUX BHOCUTH CBif BHECOK B CTaH KaTOJiB. IHTEHCHBHICTbH
TOTO a0 1HIIIOTO MPOLIECY 3aJICKUTh, K BlJI PEKUMIB €KCILTyaTallii KIHECKOMa, Tak 1 BiJl SKOCTI1 Ho-
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ro BUrotoBieHHs. [lagiHHsA eMicii OKCHAHOTO KaToAa XapaKTepU3YEThCS SIK MPOLEC MOPYLICHHS
JUHAMIYHOI PIBHOBArd Mi>k OKHMCIIOBAJTLHUMH 1 BIIHOBHUMH PEAKIIiSIMU. SIKIIO MpHU eKcIiTyaTarrii
KIHECKOIla MpoIlec OKUCIIEHHS KaTo/1a 3aIMIIKOBUMHU Ta3aMH Hje MIBUALIE 3a MPOILIECH BiTHOBIICH-
HS, - TO LI€ IPUBOAMTH 3PEIITOI0 0 3HIKEHHS eMicii. [Ipuiaay 103BOJIAIOTE BiIHOBIIIOBATH HOPY-
LICHY JMHAMIYHY PIBHOBAry 3a paxyHOK 30arayeHHsl OKCHUy aTOMaMH BiIbHOTO 6apiio, 10 MPUBO-
IUTh JI0 301IbIIeHHS pecypcy karoaiB Ha 30% - 50%

HeoOxiaHO BiI3HAYUTH, 11O OJHOTO TEPMOEIEKTPOHHOTO aKTHUBYBAHHS KaTOJa JJIs BiIHOB-
JICHHSI XOPOIIMX €MICIHHMX BIACTUBOCTEH 1HOAI OyBae i He noctaTHbO. Lle TmoB'sA3aH0 3 TUM, IIO B
MpoIieci eKCIuTyaTallii KaToaa MBUAKICTh BUITAPOBYBAHHS OKUCITY Oapito MpUOJH3HO HA 3 MOPSIKH
BHUIIE 32 IIBUJKICTb BUIAPOBYBAHHs OKHUCIY cTpoHIito. [Ipu ekcmyaranii kaTona 1s oOCTaBHUHA
NPU3BOJUTH JI0 TOTO, IO 3 TOBEPXHI OKCHY BHIIAPOBYETHCS B OCHOBHOMY Oapiii i HOro oKucel, i3-
3a YOro emicist KaToJia 1 MoYMHaE naaatu. BpaxoByrouu, 1110 MOBEPXHS KaToa MIOPCTKA, TO MPHU J0-
JaTKy IMIYJIBCHOI HAIPYTH MK KaTOAOM 1 MOJIYJISTOPOM MOXKE BUHUKHYTH iCKpiHHA. YuM mmpiia
MOBEPXHS, YAM OUIbIIIEe IPAII€HT MOTEHIIATY HAa HEPIBHOCTAX 1 THM paHillle BUHUKHE ICKPIHHS 10
BCiX BeplinMHax okcuay. Lleil BkuBaHUi B mpuitai pexXuM BiTHOBIECHHS HAa3MBA€THCS "€IEKTPOH-
HOIO MITJIO0". SIKIIIO HA TOBEPXHI OKCUAY € UYKOPIAHI MIKPOUACTUHKHU (IOPOLIMHKH), TO ICKPIHHS
BUHUKA€E 3HAYHO paHime. TpUBaIiCTh IILOTO PEKUMY MOXKE CKIAJaTH BiI OB A0 ACKIIBKOX Ce-
kyHa. [Ipu ickpiHHi iie ToKanbHUM BigOip CTPYMy 3 BEPIIUH MPU MOBEPXHEBOTO LIAPY 1 UyKOPia-
HUX MIKpOYAaCTHHOK, BHACIIJOK YOT0 BOHM pO3IrpiBarOThcs 1 BUNApoBYIOThCS. Ha wmicii Bepmma
YTBOPIOIOTHCSI MIKPOKpPATEPH, 10 BXOASATH B TNIMOIII MIAPH OKCHUITY, L0 30araTuiiv OKUCIoM Oapito.
[Ticst unuTeHHS 3'IBISETHCS, K TPABHUIIO, CTIHKHIA BIIHOBJICHHS CTPYMY 1 TAaKWi KaTo Hajali q00-
pe mpairoe. YUIeHHs] peKOMEHIy€ThCsl TIPOBOAUTH HA HACIAOKIMIMX peKUMaxX BiTHOBIEHHS. k-
110 YHUIICHHS MPOBOJNUTH HAa MAKCHUMAJIbHHUX PEXHMaX, TO BEIMYMHA KpaTepiB cTae OUIBIIO0, a K-
IO MIPHU IbOMY TOBIIMHA OKCHUJIy BiK€ YK€ Maja, TO KpaTepyu MOXKY JOocsraTu KepHa karoxa. Lle
MO’K€ HETaTUBHO IMO3HAYUTHCS HA eMicii KaToa.

[Ipu excrutyaTtailii KaTo/IiB 3 MEPEBUIIICHHIM HAIPYTH PO3KAPIOBAHHS Pa3oM 3 PYIHHYBaHHSIM
OKCHJTHOTO TTIOKPHTTS BiJOYBA€THCS YTBOPEHHS TaK 3BAHOTO 3alMPAIOYOro IIapy, SIKH BOJIOIE BeE-
JUKUAM OMOPOM. 3alyparoduii map MoraHo MiAIaeThCsl aKTUBYBAHHIO, a TIPU MOTO HAsIBHOCTI KaTO
IIBUJIKO BTpayae eMICIiHI BIACTUBOCTI, B T.4. 1 BigHOBICHHM. [IpaBaa, B JesKUX BUNIAIKAX, IPH Bi-
JTHOBIICHHI 3 K€ CUJILHUM PO3IrpiBaHHSIM BCE K TaKU BAAETHCS HOTO 3pyilHYBaTH.

JliarHOCTHKA - 11€ TepIIuil eTan poboTH 3 KiHeCKonoM. BoHa € HeoOXiTHOIO, K /sl 00'€KTH-
BHO{ OLIIHKM HEOOX1AHOCTI BIJHOBJIEHHS KOHKPETHOIO KIHECKOMNa, TaK 1 Juig BUOOpPY HAMOLIbII On-
TUMaJIbHUX PEKUMIB HOTO BiTHOBJIEHHS. Bi/l TOr0O, HACKUIBKH SIKICHO OyJie MpoBeeHa 11arHOCTHKA,
ICTOTHO 3aJIeKaTh Pe3yIbTaTH BiTHOBJICHHS.

[Ipunaau 103BOJISAIOTH OLIHIOBATH BIPOTIAHICTh BITHOBJIEHHS eMicii kaTtoaa. [|jist BU3HaueHHS
BIPOT'iIHOCTI BIJHOBJIEHHS €Micii KaToJiB OCHOBHUM KPHUTEPIEM CIIy>KUTh 3HAYCHHS CTPyMY eMicii
KaTo/1a, 3MIpsiHE Mepes MOYaTKOM BIAHOBJIEHHS IOYAaTKOBUH CTpyM eMicii. YuM BUIIMI MOYaTKO-
BUU CTpyM KaToja, TUM OLIbIIe BipOTIAHICTH BiMHOBIEHHA eMmicii. Llle moB'sa3aHo 3 TuM, 10 TIpH
TPUBAIINA €KCIUTyaTallii KaToAiB 3 MaluMu emiciiinumu ctpymamu (MeHm 100MkA) BinOyBaeThcs
CWJIbHE PYHHYBAaHHS OKCHJIHOTO MOKPHUTTS KAaToAa, OCOOJIMBO SKIIO B KOOI KiHECKOMa HE J0CTaT-
HbO BUCOKHI piBeHb BakyyMy. Bizomo, 110 3 yacom, BiH MO’K€ TOTipIIyBaTHUCS.

Tomy siK1o piBeHb BaKyyMy KoJI01 KiHECKOIa HU3bKHI, TO Yepe3 sSIKUi Te MPOMDKOK Jacy Ii-
CJIsI BITHOBJIEHHS! KaTOAM 3HOBY OKHUCIIIOBATUMYThCS 1 OyJie MOTPIOHO MOBTOPHE BiAHOBJIEHHS. Yum
HUKYe PiBEeHb BaKyyMy B KiHECKOIIi, THM YacTillle HEOOXiTHO BiIHOBJIIOBATH KaTOJIU. 3 IIbOTO BH-
XOJIUTh HACKUJIBKU BaXKJIMBO 3HATH PiBeHb Bakyymy B kiHeckomi. [Ipumamu «KBIHTAJI-8.01» mo-
3BOJISIFOTH OLIIHUTH PiBEHb BaKyyMy B K0JI01 KiHECKOMa.

IcroTHHMIT BIUIMB Ha poOOTY KiHECKONa poOJIATH PI3ZHOTO POAY MDKENEKTPOJHI 3aMHUKaHHS
(Butokn). [lepeBipka KiHecKoma Ha IpeaIMET HasSBHOCTI 3aMUKaHb B OITHII, JO3BOJISE MIBHIKO OIli-
HUTH CUTYAI[IO 1 HE TasiTH Yac Ha MOIIYKH HEICHYIOUMX HECIPABHOCTEH B €IEKTPOHHUX OJ0KaX Te-
aeBizopa. MXKeNeKTpOAHI 3aMUKaHHS MUJIOBOTO XapaKTepy, TOOTO Taki, I110 BUHUKIIM B pe3yJIbTaTi
NPUJIAITAaHHS CTOPOHHIX MIKPOYACTHHOK Ha €JIEKTPOAM ONTHKH, SIK MPABHUIIO, 3aBXKIU yCYBAIOTHCS
npuiagamMu. MKEeTeKTPOaH] 3aMHUKaHHS, BUKIIMKaHI 0€3M0cepeIHiM CTUKAHHIM KaToaa 3 MOIYJIIs-
TOPOM, HAIIPUKJIAJ, B pe3y/IbTaTl MEePErpiBy KaTo/a, YCYHEHHIO HE IMiJIATaI0Th.

[Ipore, s 3ab6e3nedeHHs TOBroBIYHOI pOOOTH KaTO/iB, BAXKIIUBO HE TUTBKU JOOpE BiAHOBH-
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TH iX €MiCito, ajie 1 peTeabHO BiAPETYIOBATH PEKUMH €KCIUTyaTallii KiHecKorna. 3 4acoMm 3 Pi3HUX
NPUYHH BiIOYBAETHCS BIIXUIICHHS PEKUMIB €KCIUTyaTallii KiIHECKoIa BiJl HOPMH, 110 YKpai HeraTu-
BHO MTO3HAYAETHCS HA POOOTI KATO/IB.

Bimomo, 110 JOBTOBIYHICTE KAaTOMIB KIHECKOIIIB ICTOTHO 3aJI€KUTH Bl BEIWYMHU €MICIHHHAX
ctpyMiB. [Ipu IpaBUIbHO BCTAHOBJICHUX PEKHUMAX TEJICBI30pa CEPEeHIN eMICIHHUN CTPYM KaToIiB
KOJIbOPOBHX KIHECKOMIB 3 po3MipoMm 1o giaronani 51 - 63cm He nepesurye 150 - 300 MxA. IIpote
IIPH JIESKUX HECTIPABHOCTAX B OJIOI PSAIKOBOI PO3TOPTKH, OJIOI KUBJIECHHS 1 MOAYJIl KOJLOPOBOCTI
emiciitauit cTpym katoniB Mmoxe gocsrata 1000 1 6ibie Mikpoamrep, o y JIeKiJIbKa pa3iB CKOpo-
yy€e TePMiH CIy)KOU KiHECKOTa.

EMiciitHuii cTpyM KaToaiB MOKe OYTH IiJIBUIICHUM IPH 3HWKEHIA HaIpy3i APYyroro aHoja.
Tak, Hanpukaz, Aus 3a0e3neueHHs 3aJaH0T0 PIBHS SICKPABOCTI CBIYEHHS €KpaHy, IPU MOHMKEHH1
Harpyru apyroro aHonaa 3 25kB 1o 19xB, He0OXiMHO 301IBIIMTH CyMapHHU CTPYyM KaTtoJiB B 4 - 5
pa3iB. AHoHa Hanpyra OyBae 3aHIIKEHOIO i3-3a HECTPaBHOCTI JDKepelia >KUBJICHHS PIKOBOI Po3-
TOPTKM a0 He MPAaBUIIbHOI HOr0 HACTPOUKHU.

HaiiOinbm BaKIMBUM EKCIUTyaTaIl[iiHUM PEKMMOM KIHECKOIa, M0 BIUTMBAE€ HA JIOBIOBid-
HICTh pOOOTH KaTOJiB, € HAINpyra >KUBJICHHS MijirpiBadya KaToaiB -(Hampyra poxaproBanus). J{s
OUTBIIIOCTI CydacHUX KIiHECKOITIB Hampyra po3kaproBaHHs ckianae (6,3+0.3) B. BigxuneHas Ha-
IpYTy pO3XKapIOBaHHS HaBITh B paMKax I'paHMYHO - gonyctumoro (+0.3B) Bxke 1cTOTHO mo3Haya-
€ThCS Ha TemIieparypi karoniB. Hampukian, miBUIIEHHS TEMIIEpaTypu KaToja BHILE 32 HOMiHAI
na 50 °C 3menurye Tepmin ciyxGu katoga B 10 pasis, a IiBHIIEHHS TEMIEpaTypH KaTojga Ha
100°C Bege 10 3MeHIIECHHS TepMiny cinyx6u B 1000 pasis. L{e moB's3aH0 3 THM, IO {HTCHCHBHICTD
BUIIAPOBYBAHHS METANIEBOT0 OApito 1 OKUCITY 0apito Ay»e CUIBHO 3aJIeKUTh Bl TEMIIEpaTypH.

[Tpu poboTi KiHECKONa B HEAOKATHHOMY peXHUMi (Hampyra posxaproBanas 6.0 B abo tpoxu
MEHIIIE) TTOCHIIIOETHCS Jisl TAKUX HETaTMBHUX YMHHHUKIB, SIK 10HHE PYHHYBaHHS 1 OTPY€EHHS 3aJIMI-
KOBUMH TazaMu. J{JIsi KiHECKOIIiB 3 BUCOKMM BaKyyMOM HEJOKAJIbHHHA PEXUM 3 TOTISAY PEecypcy
KaToJa JyXe 4acTo Ja€ MO3UTUBHUI e(eKT, a sl KIHECKOMIB 3 HEJOCTaTHbO BUCOKUM BaKyyMOM
HEJIOKAIbHUH peXuM HeOe3reuHuil y Oynb-skomMy BUNaaKy. [10sICHIOETBCS 11€ THM, IO TPU HU3BKiH
TeMIIepaTypi KaTtoja ocnabiaseTbes MPOLEC aKTUBYBAHH 1 OCHIIIOETHCS MIPOLIEC OTPYEHHS KaToAa.
3 BMILEBII3HAUYEHOTO0 BUXOAMTHh HACKUIbKM Ba)JIMBO 3a0€3MeYyBAaTH HOMIHAJIBbHY HANpYyry po3Ka-
proBaHHs KiHeckomna. /Iy 3a0e3nedyeHHs BIPOJIOBK BCbOTO TEPMiHY CIYKOM KIHECKOIa ONTHUMAalb-
HOTO TEIJIOBOT'O PEKHUMY KaTOJI1B, Oa’kaHO MiITPUMYBATH MOCTIHHUM HE Halpyra po3:KaplOBaHHS, a
- IOTYKHICTb, 110 MiABOAUTHCSA HA PO3KaproBaHHA. P14 y ToMy, 1110 3 4aCOM HHUTKA pO3KaPIOBAHHS
13-3a BHUITAPOBYBAHHS CTAa€ TOHBINOIO, 11 OMIp 3pOCTae, a TeMIlepaTypa HarpiBy 3MEHIIYETbCS. 3
NPaKTUYHOT TOYKH 30py 1€ 3HAYUTh, 110 3 YacoM (depe3 5-7 poKiB) HANpyry po3KaproBaHHA Oaxa-
HO TpoxH (Ha 0,2...0,3 B) 3011b1IUTH.

Jlnst 3011bIIeHHS TepMiHY CIyOu KiHeckona (KaToJa) BaXJIMBO TaKOX JOTPUMYBATH HACTY-
IIHE MPaBWJIO - HaIlpyra KUBJICHHS MiAirpiBadya noTpiOHO MojaBaTy Mepll, HiXK BUCOKY HAINpyry Ha
aHoJ KiHeckomna. [IpakTHYHO OJJHOYACHA IM0Jla4ya BHCOKOI HANpyrH 1 HaIpyTy >KUBJICHHS MigirpiBa-
4a JOMYCTHMA (3 AEIKMM HAOIMKEHHSIM) TIIBKU y pa3l KaTOJIB, 10 HIBUAKO PO3IrpiBArOTHCS (tHarp
< 10c). [Ins xatoaiB, 110 MOBOJI pO3IrpiBAIOTHC, NepeIyacHa MoJgaya BUCOKOI HAMPYTH (MIPH eJeK-
TPUYHO BIIKPUTOMY IPOXKEKTOP1) MaryOHa - KaToj IIBHJKO CTapi€ 13-3a BTpAaTH OKCHUIHOTO MOK-
PUTTS, 10 BUPUBAETHCS CHIIBHUM €JIEKTPUYHUM MosieM. [l YHUKHEHHS IIbOI0 PEeKOMEHAYEThCS
BUKOPHCTOBYBATH CydacHi MOAyidi KoiabopoBocTi MI[-556, MII-799, MII-97, ski, KOHTpOJOIOUN
CTPYM eMicii, 3aMUKal0Th MPOKEKTOP Ha Yac PO3irpiBaHHs BCiX KaTOIB.

BigHoBieHHs emicli KaToiB 3a IOTOMOTOI0 MPHJIAIIB JO3BOJISIE ICTOTHO, Ha 2 - 4 POKH, TIPO-
JIOBXKUTH TepMiH CiIyx0u KiHeckomiB. [Ipu 1iboMy 6a)kaHO MPOBOAUTH MEPIOAUYHI MEPEBIPKU eMi-
CiIiHUX 37110HOCTEN KaTOJiB, OCKUIBKH JYXK€ BaXKIMBO HE JOMYCKAaTH BTPATH €MiCii KaToA1B HUXKYeE
3a 100MKA. Oco0nMBe 1€ aKTyaabHO JUIS OpraHizaliif eKCITyaTyIoUlX BEJMKUHN MapK TeJIeBi30piB
(cmy>x0m mpokary, roTesi, caHaTopii 1 T. 11.), € HE3HA4YH1 BUTPATH Yacy Ha MepeBIPKY 1 BIAHOBJICH-
HSI IO3BOJISIFOTH JOCATTH 1ICTOTHOI €EKOHOMIT 3aC001B.

60



2 Ilpunaou ma obnaonanus

MTpefop ana mEarsoc THEH
M BOCCTAHOEIEHEDT
KIHECEOIIOE O

KOHT] I O

O 0o O O -0~ -10B

ERIfOp  KOHTPOIE ITFCE  HAKAl MogymaTop
ONONONONONONS ceTs
E 3 ¢ v gl alqp

L L

Knonku «K», «3», «C» — npu3HaueHH1 Ui MIJKIIOUEHHs KaTO/iB MIPOXKEKTOPIB (UEPBOHOIO,
3€JICHOTO, CHHBOTO);
Knonka «VY» mpusHaueHa s Hojadyi MPUCKOPIOIOYOI Hampyru (B BLIXKATOMY IOJIOXKEHHI
320B, B HatucHyTOMY MosioskeHHi 640B);
Knonka «/[1» mpu aiarHocTHLl HpU3HA4YeHa JUIsl NEpEeMUKaHHs Jiarna3oHiB BUMIPIOBAaHHS
ctpymiB emicii — 0-200MKkA B HatucHyTroMy mojoxenHi Ta 0-2000MKA B BipKaTomy mMoJio-
JKEHHI;
Knomnku «/[1» Ta «/12» npu BiiHOBIIEHH] IpU3HAYEHI I BUOOPY PEXKUMIB BiTHOBICHHS;
Knonka «P» npusHaueHa st BUOOpy pexxumy poOOTH Ipuiaay (AiarHOCTHKa — KHOIKA B Bi-
JDKaTOMY ITOJIO’KEHHI, BITHOBJICHHS — KHOIIKA B HATUCHYTOMY TIOJIOXKEHHI);
KHnomnka «Bp160op» npusHaveHa /st BUOOpY IporpamMu J1arHOCTUKY M BiTHOBJICHHS;
Knomnka «ITyck» mpu3HaueHa aJis 3aIyCKy MPOrpaMH BiTHOBIICHHST,
Knonka «Hakam» npu aiarHocTHI B Bi[pkaToMy cTaHi 6,3B, B HaTucHyTOoMy craHi 8,7B;
Knomnka «Hakam ripu BiTHOBJIEHH1 B BipKaTomMy cTaHi 8,7B, B HaTuCHYyTOMY CcTaHi 6,3B;
InpukaTop «KoHTpOIb» NpU3HAUEHUH Ui 1HAKKaLlT BUOpaHOi MporpaMu:

e HE CBITUTBCA — peXUM «JliarHoCcTHKaY,

e uepBOHUHU Kouip — pexum [IB1 (npusHaueHuit 11 nmomepeaHboi MIArOTOBKU ClIa0KO-

€MICIOHHHX KaTOJiB, KaTOAIB 3 BUCOKOIO TerutoeMHicTio 6 1JIK31I, 61JIK4I1Y),
e XKOBTHH Kouiip — pexkuM [IB2, npusHaueHuit 11 BITHOBJIEHHS eMicii KaTOJIB, y AKHX 3a-
JUIIKOBI CTPYMH €MiCii He HUXKYE TONMyCTUMHUX 3HAYEHb,

e 3eneHui Kouip — pexxum [1B3.
Perynsarop «Monynsatop» npusHaueHui s 3anupans (-80B) abo Binnupanus (-10B) kine-
CKoTIa.

3 Xio pobomu

3.1 JliarHOCTHKA KIHECKOIA

1. TligkmroYuTH BIATOBITHUH 3’€HYBANbHUN KaOelb A0 BUXIAHOTO po3’emy npunany. [Tigk-
JTIOUNTHU nipuian 1o Mepexi 220B 3a momomororo MepexHoi Buiku. [lepemMukadamu KaTo1iB
(xnomkwu ,,K”, ,,3”, ,,C” ) NIAKIIOYUTH 0 TPUIAAy KaToJ YEPBOHOTO, 3€JICHOTO i CHHBOTO
npoxekropa. Knonky ..P” BCTaHOBUTH y BUIKaTUH CTaH.

2. TlepeBipka enexTpoHHO-onTHYHUX MpokekTopiB (EOII) Ha HasBHICTh MIKEICKTPOIHHUX 3a-
mukanb (ME3).
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e Bcranosutu perynstop “MOJAYJISITOP” B monoxxenus “-80B” (zakputu EOII) i
Ha)kxaTu KHOUKy “JI1”.
e [liIKJIIOUYUTH KATOJl YEPBOHOIO MTPOKEKTOPA.
e Brmountu npuiaa B Mepexy Ha 2-3c. [licmsa BKIIOYEHHS NpUiiagy BMHKAYeM
“CETDBH” aBTOMAaTM4YHO BCTAHOBIIOETHCS IMporpamMa JiarHOCTUKH. [Ipo 1e cBimuuTh
KOPOTKOYACHUYN clajgaxX KOBTHUM KOJBOPOM iHaukaropa “KoHTpodab” 1 mOcCTiiHe
CBITTiHHSI YepPBOHUM KOJIbOpPOM iHaukaTopa “HAKAJI”.
SIKIo cTpiyika B MOMEHT BKJIFOUEHHS MPUIIAJA 3MIMAETHCS BIIBO, TO KATOJ MA€ BUTIK
Ha TiairpiBad.
e [loBTOpUTH MOMEpEHIN MYHKT 3 KaTOJIOM 3€JICHOTO 1 CHHBOT'O IIPOKEKTOPA.
e BxuounTu npuiag B Mepexy Ha JoBruil yac (6umbm Hixk 20c.)
[Ticns moOBHOTO PO3IrpiBy KaTOIIB CTpLIKa MiKpoamIepMeTpa MOBHHHA 3aJIMIIATUCS Ha
HYJIbOBIM TO3HAYII. SIKIII0 BOHA 3MIIIAETHCS BIIIBO Bi HYJIS, TO 1€ CBIIYUTH PO HASBHICTH BUTOKY
MiX BKIFOYSCHUM KaTOJIOM 1 MonyisitopoM. [lepekitounTn o 4ep3i katoau. [lpu mepeipii kaTosa,
KU1 HeMae 3aMUKaHb Ha MOJYJSITOP, CTPLIKA MIKpOaMIlepMeTpa MOBUHHA BCTAHOBUTHUCH HA HYIIb.
SIKIIo CTpiiKa 3MINIA€THCS BIPABO MPHU MEPEBIpIli KOXKHOTO KaToa, TO 1€ CBITYHUTH PO
HasBHICTh 3aMUKAaHb MOAYJSTOPA 3 MPUCKOPIOIOYUM €IEKTPOIOM.
e BcranoButu kHonky “/11” y BifpKaTHii CTaH.
e Haxarn xuomky “Y” i mepeBectu perymsarop “MOJYJISATOP” B monoxeHHs
“-10B” , a motim Ha3aza B nonoxeHHs “-80B”. [loBroputu mpoueaypy 2-3 pa3u Ha
KO>)KHOMY KaToJli KiHecKora. SIKIIo Hema HiSKUX BUTOKIB (3aMHUKaHb), TO MIPH 3aIu-
panni EOII cTpym noBHHEH BCTaHOBIIIOBATHCH PIBHUM HYIIIO.

3. BumiproBanHs CTpyMiB eMicii KaTo/1iB KIHECKOITiB

e Perymarop “MOIAYJISATOP” BcranoButu B mosnoxenHs “-10B”. Crpymu karonis
KOJIbOPOBMX KIHECKOMIB MOBMHHI ckianaTu mnpubiauszHo 600-800 MKA, a 4opHO-
6imux kineckomiB — 350-400 MKA.

e HatucHytu 1 TpuMatu KHONKy “VY” mpotsarom npu0im3Ho 5 cekyHa. CTpyMm karona
MOBMHEH MOJBOITUCH, HE 3MEHIIYBAaTHCh IPOTITOM BUIIE CKa3aHOTO Yacy 1 CKJIaAaTH
BiJIOBITHO B KOJKOpOBHX KiHeckonax 1200-1600 MxA, a B wopHO-6immx — 700-800
MKA.

Ipumimka.

1.Ilpu 3nauennsx cmpymy emicii menwe 200 mxkA namucuymu xnonky “/1” (6cmano-

sumu dianazon sumiprogans ) — 200 mkA ) i 3pobumu 6inbuws MoyHUIl poO3PAXYHOK NOKA-

316 MiKpoamnepmempad.

2. Axwo nicis Hamuchenus knonku ‘Y’ cmpym emicii noosoroemscs, mo ye o3Havae,

WO cmpym HacudeHHs Kamooa ( MaKkCuManibHO-00NYCMUMULL CMpym ) Oinvbuie 3Ha4eHHs

BUMIPSAH020. AKWO dHC NOOBOEHHS eMICIUIOHHO20 cmMpPYMY He 8i00)8AEMbCS, MO BUMIDAHA

8eUYUHA CIPYMY eMicii € epanuunolo ( OibUI020 CMPYMY 3 Yb020 KAmMooa Ompumamu

He moocauso). Kamoou, 6 axux npu namucuenni knonku ‘Y’ 6iooysaecmvcs n008o€HHs

cmpymy emicii, i Kamoou KoabOpOo8UX KIHECKONiB8, 8 AKUX SPAHUYHA GeIUYUHA CIPYMY

oinbwa 1000 mxA sionosnenmns emicii He nompebyroms!

4. Ilepesipka EOII Ha HasgBHICTH OOpHUBIB €IEKTPOIIB

e SKuro micis JOBroro meperpiBy CTpyM KaTojy 3aJIMIIAE€ThCs PIBHUM HYIIIO, HEOOX1THO Ha-
TUCHYTU KHONKY “/[1”. SIKmo cTpym KaToja TaKoX 3aJMIIAEThCSI PIBHUM HYJIIO,- TIEPEBi-
PUTH YU BCi MiAIrpiBavi KaToiB CBITTATHCS. BiCYTHICTH CBITTIHHS OJTHOTO 3 HUX CBITYHUTH
mpo oOpuB mijirpiBaya. SIKIo BCi TpH MiirpiBavya HE CBITATHCS — B OOPHBI BC1 MiairpiBayi
a00 He TOJJa€ThCS HANIPYTa HaKaly.
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e Harucnyru kHonky «Haxkam» i yrpumyBaT Ha TipoTs3i 15¢. SIKmo ctpyM emicii JopiBHIOE
0, — 3HAYMTH MIAKIIOYCHUN KaTOJ B 0OpHBI. SIKIO MO BCIM KaToJaM CTPYM eMicii JopiB-
Hio€ 0, To B 00pHBI IpUCKOPIOIOUKH enekTpoa. Binmyctutu knonky «Hakam

e [Ipu HassBHOCTI €MICIOHHHMX CTPYMIiB KaTOJIB MEPEBECTH PETYIATOp «MOIyIaTop» C Io-
noxxeHHs «-10B» B monoxkeHHst «-80B» 1 oOpatHO. SIKIIO perynsTop He CTBOPIOE OYIIb-
SIKOTO BIUIMBY Ha CTPYMH KaTOMIB, TO B OOPHBI MOJIYJISTOD

5 Ouinka IMOBIPHOCTI BiTHOBJICHHS €MiCii KaTo/iB

[Ipu mamomy ctpymi katony (30-200MKkA) HATHCHYTH H yTpUMYBaTH KHOIKHA «Y» Ta
«HAKAJI» ognouacHo Ha nipotsi3i 10-15¢. Ctpym emicii kaToy MOBHHEH 30UIbIIUTUCE 10 S00-
1000MKA. SIkmo cTpym He nepeBuurye 250MKA, TO IMOBIPHICTH BIIHOBJIEHHS TAKOTO KaTOY JYXe
Maja.

3.2 BiHOBIEHHS KIHECKOIIB

Bubip pexxumy BiTHOBJICHHS 3IiHCHIOEThCS KHOMKaMu «J[1» Ta «/I2». Ilepmmii pexxum Bif-
HOBJICHHS — OOUIBI KHOTIKM HATUCHYTI. J{pyruii pexum — oJjHa 3 KHOMOK HaTUCHYTA. TpeTiii — o0u-
JIBI HE HATHCHYTI.

Bubip nporpam 31iHCHIOETHCS KOPOTKOYACHUM HATHCHEHHSAM (He Oinbmie 1,5 ¢) HaTHCHEH-
HsM kHOTKU «BUBIP». [Tporpamu nepeMuKaroThCs 1O KUTbLEBIH cXeMi.

[Tpu moBrorpuBanoMy HaTHUCHEHHI W yrpumanHi kHonku «BUBIP» BinOyBaeThcsi ckuaaHHA
MOTIEPEAHBOI TPOTPaMH BiTHOBIICHHS i BCTAHOBJIIOETHCS PEXKHM J[IaTHOCTHKH.

ko ctpymu emicii Beix kaTofiB MeHiie 150MKA, TO BiIHOBJICHHS MOYMHAIOTH 3 KaTOMY 3
OUTHIIIMM 3aJTMITKOBHM CTPYMOM (B iHIINX BUIAJKaX BiHOBJICHHS 3 Oy/Ib-sSKOTO KaToay).

BiHOBIEHHS OYMHAIOTH 3 MEPIIOTO pexumy. [[pyruil pesxxuMm 3iiicHIOE B Ba pa3u Oiblie
CTPYMOBE HaBaHTXCHHS, TPETIH — B YOTUPH Pa3u.

TpuBaicTh OJHOTO LUKITY BiTHOBJICHHS:

e [IB1 35 c, 3 Hux nepri 20c HaKall BKIIOYCHUH,
e [IB2 30 c, 3 Hux nepri 15¢ Hakasl BKIIOYEHUH,
e [IB1 40 c, 3 Hux nepri 20c HaKaJl BKIIOYCHUH,

BignoBieHnHsa eMicii KaToaiB

1. Perynsartop nocraButu B nonoxxeHHs «-80B». Hatucuytu kHonky «/l1». BxiarounTt npumnaj
KHOMKOI «CeTby.
2. Ilicna 10-15 ¢ Hatucuyru kHonky «HAKAJI». Ctpinka MikpoaMmnepMeTpa MOBHHHA 3aJIH-
IIaTUCh HAa HYJI. (B IPOTUBHOMY BUIAJKy WUMOBIPHICTh BiHOBIEHHS <20%)).
3. Harucnyru xHomnky «P». Knonkamu «J{1» Ta «/12» BubpaTu nepmmii pe>xuM BiTHOBJIECHHS.
Hatucnyrtu knonky «Ilyck» (inaukarop «KOHTpOJIb) MOYMHAE MITaTH).
Yepes 5-10 ¢ cTpy™m karoay, sIKWi MpUIATHUN 10 BiAHOBJIEHHS MICHS 3ayCKy IMPOTrpaMu Io-
BuHEH nopisHioBaTH [1B1 —10MA, T1B2 — 12mA, T1B3 —15MA.
Yepes 15-20 ¢ nakan karony BigkiarodaeTbes i iHaukatop «HAKAJD» rache, ctpym BiHOB-
JIEHHS NaJla€ 10 HyJIsl.
Yepes 15-20 cekyHa micist BUKIIOUEHHsS HaKally HAaKajl 3HOBY BKIIIOYAETHCS W MMOYMHAETHCS
JPYTUi LKKIT BITHOBJICHHS.
4. BuxoHaTH 4-5 IMKIIIB BIAHOBJIECHHS.
5. Ilepeititu no apyroro pexxumy BinHoBieHHS. Knomky «/[1» Bimkaru. Ilepexin HEoOXiIHO
3MIHCHUTH MPUOJIM3HO Yepe3 5 CeKyH/ Micisl BKIIOUEHHs Hakaly (B Iei yac MmikoBe 3Ha4eH-
HS CTpyMY BiHOBIIeHHS). CTpyM BIAHOBIIEHHS 30UIbIIy€eThCS I nocsirae 18-24MA.
6. Ilo mocsrHeHHIO MAaKCUMAJIBHOTO CTPYMY Ul 0OpaHOi mporpaMu MpoBecTH 1ie 4-5 MUKIIIB
BITHOBJICHHS.

63



el NS

oo

7. Tlepeiitu B pexxum miarHoctuku. Knonkoro «BUBIP» ycranoBuTH mporpamy AiarHOCTUKH
(inmukaTop «KOHTpOJIb» MOBUHEH MOTAaCHYTH) ¥ Micis LbOTo BikaTtu KHOMKY «P». Ilepe-
BecTH peryisatop «MOAYIIATOP» B nonoxenus «-10By.

8. IIpoBectu miarHOCTHKY KiHeckorma.(Y no0pe BiIHOBIEHOTO KaTOAY CTPYM eMicii MOBUHHUN
ckiagatu 500-700MA, a micist HaTucHeHHS KHOTIKH «Y » He MeHie 1000-1400MA)

9. SIkmo mera HE NOCATHYTA, TO MEPEUTH B APYrHil pexum BigHoBieHHs [IB2 a6o I1B3, mpo-
BECTH 3-5 MUKIIIB BiTHOBJICHHS IIPH CTIHKOMY cTpyMmi 22-24MA.

10. IlepeiiTn Ha TpeTild pekUM BiJHOBJICHHS B MOMEHT IIKOBOTO 3HAYEHHS CTPyMYy (KHOIIKH
«11» ta «J12» B BimxkaTomy crani). CTpym BimHOBIEHHS 3poctae 10 38-40MA. Ilo mocsr-
HEHHIO CTIMKOTO pe3y/ibTaTy BiJHOBJICHHS (OLUIBIIOTO CTPYMY JOCATTH HE BIA€THCS) 3aBEP-
IIUTH TPOLIEC BiTHOBJICHHS.

4 JlomawiHe 3a60aHHA

Odopmutu 3BiT

BuBYHMTH TEOpETUYHMI MaTepiall 1O IarHOCTHII Ta BiJHOBJICHHI KIHECKOIIA.

Po3pobutn cxemy HECKJIQAHOTO MPUIIAAY JUTSl BITHOBIICHHS KiHECKOTIA.

3poOUTH BHCHOBKH, IIOJ0 CTAaHy KIHECKONa, sIKWH BHUKOPHCTOBYBAaBCS B JTaOOpaTOpHIii
poboTi.

PN

5 Konmponwni 3anumanns

30BHIIITHI O3HAKH HECTIPAaBHOCTEW KiHECKOIIa

[TprurHM HECTIPAaBHOCTEW KiHECKOTIa

Metoau BiTHOBJIEHHS BIACTUBOCTEH KiHECKOIIa

OcHOBHI peXMMH pOOOTH KIHECKOIIIB 3 PI3HUMH PO3MIipaMHu.
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