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1. EJIb PABOTBI

W3yunTts Ha3HAUCHNE, HOPMUPYEMBIE ITApaMETPBI, YCTPOHCTBO U
CTPYKTYPHBIE CXEMBI T€HEpaTopoB THMA ['4- . METOBI TOBEPKH OCHOBHBIX
METPOJIOTHYECKHX XapaKkTepucTHK. [IpnobpecTy mpakTHuecKie HaBbIKH PAOOTHI C
M3MEPHUTENBHBIMYA TEHEPATOPAMH BBICOKHX YaCTOT.

2. JIUTEPATYPA

2.1. B.II. Xpomoii, A.B.KanausoB u ap. MeTtposiorusi. cTavgapTU3aIys U U3MEepeHUs
B TEXHHKe CBs3u. -M.:Paguno u cBsa3b, 1996, c.144-147. 151-165.

2.2. IBopsiauH b.B. OCHOBBI METPOJIOTHH U pafliou3MepeHus: YueOHoe mocoone
Ju1st By30B.-M.:Paano u cBs3p, 1993. ¢.320.

2.3. Mupckuii I'. 5. 3nekrpopaanonzmepenus.-M.:Panuo u cBsa3s. 1986. ¢.410
MeTtponorus 1 3J1eKTPOpaIuOu3MEPEHUS B TEIEKOMMYHUKAITMOHHBIX
cuctemax: YueOnuk s By30B / B.. Hedenos, B.1. Xaxun, E.B. ®enoposa
u 1p.; [log pen. B.U. Hedenosa. — M.: Beici. mik., 2001, c. 155-168.

2.4. Metponorusi 1 3JeKTPOPaANON3MEPEHHUS B TEIEKOMMYHHKALMOHHBIX CUCTEMaX:
VYuebnuk mis By3os / B.W. Hedbenos, B.W. Xaxun, E.B. ®enoposa u ap.; [lox pex.
B.U. Hedenora. — M.: Beicr. k., 200,c.158-168.

3. IIOAI'OTOBKA K PABOTE

3.1. I3yuuTh TeXHUYECKHE AaHHbIEC U IPUHIINI JEHCTBHS T€HEPaTOPOB THIIA
I'4- no cTpyKTYypHBIM cXemam.

3.2. IIoArOTOBHUTH KOHCIIEKT C KPATKMMHU OTBETAMHU HA KOHTPOJIbHBIE
BOITPOCHI.

3.3. IloaroToBuTH GJIAaHK OTYETA, COEPIKAIINI TaOIUIIBI i CTPYKTYPHBIC
CXEMBbI U3MEPEHUM.

4. KOHTPOJIBHBIEBOITPOCBI

4.1. KakoBbI Ha3HAUEHHE U KIIacCU(UKAIN H3MEPUTEIIbHBIX TeHepaTopoB?

4.2. KakoBbI OCHOBHbIE HOPMHUPYEMbIE ITapaMeTPhl TE€HEPaTOpPOB
CHHYCOMJIAJIbHBIX CUTHAJIOB?

4.3. KakoBa TUNIMYHAs CTPYKTypHAsl CXeMa I'eHepaTopa BBICOKHUX YacTOT C
aMIUTUTYIHOW MOAyIsiueii?

4.4. KaxoBa cTpyKTypHast cxema (OpMHPOBAHUS MTOAIHANIA30HOB
TeHEePaTOPOB BBHICOKHUX YaCTOT HA OCHOBE JICNEHHUS YaCTOTHI?

4.5. Kak ocymecTBsercs pabota renepatopa ['4- B pexxumax:

- HETIPEPHIBHO r'eHepanny;
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- BHYTPCHHEH U BHEIIHEH aMIUIMTYAHOU MOLYJISALUU:
- MaKCUMaJIbHOTO CUrHana?
4.6. Kax nocturaercs NOCTOSHCTBO YCTAaHOBIEHHOT'O BBIXOJHOTO HAMPSKEHUS
rereparopa?

5. COOEPXAHUE PABOTBI
5.1. BrINonHUTE NOBEPXY CIENYIOMIMX XapaKTEPUCTUK reHeparopa ['4:

- OCHOBHOM TIOT'PEITHOCTHIO YCTAHOBKH YaCTOTHI Ha OJTHOM M3
MO/I/IMANa30HOB;

- HECTaOMIILHOCTH YaCTOTHI 32 15 MUHYT.

5.2. UccnenoBats renepatop ['4- B perxxumax:

- BHYTPCHHEH aMIUTUTYTHON MOIYJIALINY,

- BHEIIHEH aMIUIUTYIHON MOZYJISIINH.

6. COOEPXXAHUE OTYETA

OTueT JOIKEH COAEPIKATh:

1) TUTYNBHBIH JHUCT ¢ yKa3zaHueM Kadeapbl, HauMeHoBaHueM padotel, @.11.0.
CTyJleHTa, HoMepa y4eOHOI rpyImbl;

2) uens paboTEI;

3) mepedeHs MPUOOPOB, UCIIOIBE3YEMBIX B paboTe;

4) TabMIBl ¢ pe3yabTaTaMu U3MEPEHUH U PacueToB;

5) BeIBOABI IO ITyHKTaM 7.1.,7.2.,7.3. u 7.4.

6) moAnuck U JaTy BEITIOIHEHUS pabOoTEHI.

7. METOIUYECKHE YKA3AHWA K BBIIIOJIHEHNIO PABOTBI

7.1. IIpousBecTu NOBEPKY IPalyHMpPOBKH IIKAJIBI YACTOT reHepaTtopa I'4-
BKJIIOYAOLIYIO B ce0s1 OIpeieieHe OCHOBHOM MOTPELIHOCTH YCTAaHOBKH YaCTOTHI U
CpPaBHEHMUsI €€ C HOPMOM.

7.1.1. OnpezneneHne OCHOBHOM MOTPENIHOCTH YCTAHOBKY YaCTOTHI T€HEpaTopa
I'4- BeImONIHSIETCS JUTS YKa3aHHBIX B Tabnuiie | BBIXOIHOTO HANPSDKEHMS TTOIMAa30Ha
yactoT. [Ipu 3TOM, K BBIXOIly TeHepaTopa
MOAKIIIOYAETCs coracylolee conpotunieHre 50 OM. CHrHaI ¢ KOTOPOTo O1aeTcst Ha
BXO/I 9JIEKTPOHHO-CYETHOTO YacToToMepa (Harmpumep Y3-33).



Tabuuma 1

Ne Opurasl 1 2 3 4 5 6 7 8

300 | 250 | 450 | 400 | 350 | 300 | 450 | 400

Hampsokenue ans ['4-106 B

mig['4-154 B
150 | 2,75]|9,45| 7,75 | 8,25 | 3,75 | 2,25 | 4,25

2,0-108-1]20-]08-]02-|20-1(08-|0,1-
Yacrortaslil quanosod ['4-106 04 2,0 5,0 2,0 04 50 | 20 0,2

MI'uT'4-154 MI' (mecathb

3HAYCHUH B JUAPO30HE) 0,1- | 0,4- | 1,1- | 1,5- | 21- | 35- | 5,0- | 7,1-
05109 |45 |38 |47 59| 73]097

7.1.2. YcTaHOBKA BBIXOHOTO HampsikeHus reHepatopa ['4-106 ocymiectBisercs
IBYMsI py4KaMH - CTYNIEHYaTON ¥ IUTaBHOM PEryINpPOBKH, PACTIONOKEHHBIMH Ha
IMLeBoi nmaHeau npubopa. OTcUeT yCTaHOBIEHHOTO 3HAYEHHS B MUKPOBOJIbTaX
MPOU3BOJIUTCS 110 COOTBETCTBYIOIINM IIKajlaM - TP KPACHOM MHOXKHTEJIE T10 KPacHOH,
BHYTPEHHEH IIKaje, IPH YEPHOM - 110 YEPHOH BHEITHEH IITKaJe.

[pmmep: Heobxonumo ycranoButs 200 MB. [I11s1 3TOTO BEICTaBUTH MO KPACHOM
BHYTpPEHHEH 1IKaJie 2 U KpacHbI MHOXHUTEIb 10° . torma 2 10° = 200000 MxB = 200
MB. BrixogHoe HanpsbkeHue cHuMaetcs ¢ pazbeMa "BBIXO/" "uv" npu BKIIOYEHHOM
TymOJiepe BEIXOAHOTO CUTHamna reneparopa ['4-106. IIpu
pabote ¢ reaeparopom ['4-154, nmepe/ BKIIFOYCHHUEM €T0 B CETh, HEOOXOAMMO K
0oCHOBHOMY BbIX07y (O-12)B moaximo9uTh corilacoBaHHyo Harpy3ky 50 Om.
YcTaHOBKA BBIXOIHOTO HamlpskeHUs reHepaTopa ['4-154 B pyuHom pexxnme
OCYILECTBIISIETCS C TIOMOIIBIO py4ykH "ycraHoBKa (— AM" u kHonku HI'-AM
(3aropaetcs cerogmnon "HI™ pacnono)xeHHBIH B MpaBoii yacTh uiieBor nanenn). [Ipu
STOM Ha TPEX3HAYHBIN UHIUKATOP BBIBOAUTCS 3HAUCHHE HANPSKEHUS] HA OCHOBHOM
BeIxozie (0-12)B. 50 Om. YBenuueHue BHIXOTHOTO HANPSDKEHUS TPOU3BOANTCS Iy TEM
cMeleHus pydkH "yctaHoBka (— AM" BIpaBo OT cpenHero noyoxenus "©".
YMeHbIIEHHE HANPSKEHUS! BBIX01A IPOU3BOAUTCS IIyTeM NEepeMEIeHHs] Ha3BaHHOU
PYYKH BJIEBO OT CPEJHETO IOI0XKECHHUSL. 7.1.3. YcTraHoBKa
4acTOTHI BEIXOJHOTO cUrHana reHepatopa ['4-106 ocymecTBiasieTcs: BKIIOUEHHEM
OJHOTO U3 MOJIINANa30HOB U PYyYHOU YCTAHOBKH 4acCTOTHI. /{151 ycTaHOBKH
MPOM3BOJIHHOMN YaCTOTHI MEXIY JUTMHHBIMU PUCKaMH YaCTOTHOW IIKAJIBI TeHEpaTopa
HE00X0IUMO TOJIb30BATHCS JCICHUAMHU Ha TUMOe pydkd "ycTaHOBKa 4acTOThl MI'11".
Bpamas aty pydKy onpenenuTs, CKOIbKO JIEICHUH TMMOa IPUXOJUTCS HA y4aCTOK




MEXTy JJTUHHBIMA PUCKaMH YaCTOTHOM MIKaibl. OmnpeaenTs, CKoJibko MI 11
MNPUXOJMUTCS Ha OJTHO JeieHue umoa. J{ns

3
3TOr0 HEOOXOMMO PA3HOCTh YACTOT HA PACCMATPUBAEMOM Y4acTKE pa3Ie/IuTh Ha
KOJIMYECTBO JICJICHUH JTUMOa.

Juist onipeneneHus KOIMIecTBa AeIeHui TuMOba oT OnroKaimei JITHHHOM
PHCKH O ICKOMOW 9aCTOTHI, Pa3HOCTh YaCTOT HA 3TOM YYACTKE Pa3feHTh Ha LEHY
JIeNIeHI TMMOa U YCTAaHOBUTH Ha TMMOeE ITOTydeHHOe KOJTMIECTBO JCICHHH, 9To OyaeT
COOTBETCTBOBATH 3HAUCHHUIO HCKOMOM YaCTOTHI.

YcTaHoBKa 4acTOTHI BBIXOJHOTO curHana reneparopa ['4-154 npoussoaurcs ¢
noMolIbIo py4kH "ycraHoBKa f'. B citydae nepemenienus ee BpaBo OT CPEIHETO
TIOJIOKCHU S © 3HAYCHUEC 4YaCTOTHI BBIXOJHOT'O CUT'HAJIA 6y}1€T yBeJ'H/I‘-II/IBaTLCH
JUCKPETHO C [IaroM:

0.1 xI'q B guamazone 100.0 - 999.9 xI'g
1.0 xI'y B imammazone 1.000 + 9,999 MI'ng
10 xI'r B mmamazone 10.00 —: 50,00 MI'm.

CkopoCTh U3MEHEHHS IPONOPLIHOHATIBHA BETMIMHE CMEIICHHS OT CPEIHETO
nojioxeHus. [lepBoHadanbpHOE 3HAYCHNE YAaCTOTHI U €€ ajbHeiIee H3MEHEHUE
OTpakaeTcs Ha YeThIPEX3HAYHOH H(POBOM MHANKATOPE. Y MEHBIIIEHHE YaCTOTHI
obecrieunBaeTcs MyTeM CMEIIeHHs py4KH "ycTaHOBKa ' BIEBO OT CpeaHero
TIOJIO>KEHHS 110 aHAJIOTHH.

7.1.4. B yka3aHHOM [Tama30He BEIOPATh IPOU3BOIBHO TPH 3HAYCHUS 9aCTOTHL. C
MIOMOIIIBIO OTCYETHBIX YCTPOHCTB reHeparopa ['4- ycTaHOBHTH NepBOe 3HAYCHHUE
YacTOTHI M TIPOM3BECTH U3MEPEHHE C TIOMOIIIBIO YaCTOTOMEpa. AHAJIOTUIHBIE
W3MEPEHUs! IPOU3BECTH B JIBYX JPYI'MX BEIOPAHHBIX TouKax. OnpeaennuThb
BenmmunHbl abcomoTHol A¢ = (fr — fuy) ' 1 otHOCHTENBHOM & =(Af / fira)100%.
MOTPENTHOCTEH yCTAHOBKH YaCTOTHI. 3HAUCHNE N3MEPEHNH U BBIYNCIICHUH CBECTH B
TabIUIy 2.

Tabanma 2

YcranoBieHHOE OcHOBHast OTHOCUTEJILHAS

N3mepeHHOE 3HaUeHuE
3HAYCHUC YaCTOTHI HA TOTPCITHOCTh YCTAHOBKHU
yacToTsl fiig

Ne rereparope fr YaCTOTHI
kI k[ %
1
2




7.1.5. VI3 monmy4deHHBIX BeNIMIUH b BEIOpaTh MakCUMabHYIO H CPABHUTH €€ C
JIOITyCTUMOM 0 HOPME:

4
(8)max
st 1'4-106 Soon=F1.0%
st ['4-154 850, =F0.01 %
Ecnu(8)max >8,,, To nenaeTcs BBIBOI, YTO TeHEPATOp HE IPHUIOJICH K
9KCIUTyaTaI|H.

7.2. BEIIOTHUTP MTOBEPKY KPATKOBPEMEHHOM (32 15 MUHYT) HEeCTaOMIBHOCTH
4acTOTHI reHeparopa ['4-. JIis 3Toro ¢ moMoIIbI0 OTCYETHBIX YCTPOHCTB yCTAHOBUTH
Ha BBIXOJIe TeHepaTopa HOMUHaNbHOE TH 3HaUeHHe YacTOTHl paBHOE GONbIIEH U3
9acToT 3aAaHHbIX B 1.7.1.4. C uHTepBasoM B 1 MUH. pousBecTH 15 uzMepeHuit
qacToThl. J[aHHbIE 3aHEeCTH B TaOIUILy 3.

Tabnuma 3

Fr
k1t

7.2.1 BeIYucauTh KpaTKOBPEMEHHYIO HECTAOUIBHOCTD YaCTOTHI
AF = (fr)max — (fr)min

rae: (frymax u (fr)min - MakcMMajbHOE 1 MHHUMAJIbHOE 3HAYEHHUS 4acTOT U3 TabJ1.3.

7.2.2. CpaBHUTD MOJIYYEHHBIN pe3yNbTaT ¢ I0INYCKaeMON BEIMYMHOM
HectabmibHOCTH TI0 HOopMe JIamoH. TTocne 30 MuH. camomnporpesa:

st 14-106 AF,, = (290 © 10 fu + 30) T'ug

qurst T4-154 AF 4, = 10° fu T,

CnenaTb BBIBOJ O IPUTOJJHOCTHU F€HEPATOpa K JalbHEHIeH dKCILTyaTaluu.

7.3. UccnenoBath paboTy reHeparopa tumna ['4- B pexkxume BHyTpeHHEN
AMIUTUTYAHOM MOTyJISIIHH.

7.3.1. IlepeBecTr TeHEpaTOP B PEKUM BHYTPEHHEH aMIUTUTYAHON MOTYJISIIHH.

Hast '4-106 Tym6nep "BHYTP.-BHEIIL" nepeBecTtn B nojioxeHune
"BHYTP.". Izt I'4-154 xaonkoii "HI',AM" nobuthcs cBeuenus ceeronuona "BHYTP.
AM".

7.3.3. YCTaHOBUTH Ha BBIXOJIE T€HEPATOPa HANIPSDKEHUE:

urst 1'4-106 - (50 - 80) 107 B;

s 1'4-154 - (1.0 - 2.0) B.




7.3.3. YcranoButh K03 PUIIMEHT MOIYIIANNN B COOTBETCTBUH ¢ Tabm.3.

5
Tabnuma 3
0,
523(1);11;1/113/11;1; A B Musn [Morpemrocts M%
Ayl MM MM % abcol. OTHOCHT.

reHeparope, M%

20
40
60
80

YcranoBka koaddunmenta s ['4-106 Moayasiyuu MPOU3BOAUTCS ABYMSI
pyukamu. Pyukoit "YPOBEHb MOJIYJL." cTpenka UHAUKATOpa yCTaHABIMBAETCS HA
pucky "K". Heo6xoaumblit koadduireHT MOAYIISIMN yCTaHABIMBACTCS
nepexmouateneM "M %".

Just ['4-154 ycranoBka ko3¢ GHULMeHTa MOIYIISILIH TPOU3BOIUTCS ITyTEM
cmemenns pyukn "YCTAHOBKA (— AM". IlepBoHadanbHOE 3HAYCHUS
K03(dHUnneHTa MOTYIIALUK  €r0 H3MEHEHHUS MHININPYETCS Ha TPEX3HAYHOM
(pOBOM HHANKATOPE.

7.3.4. [lonkirounTh K BEIXOY TeHeparopa ['4- ocumimiorpad v moxyduTh Ha
9KpaHe OCIMUIOTPAMMY MOTYTHPOBAHHOTO KOJIeOaHHUsI.
st renepatopa ['4-1006 Beixox " pv ". s reneparopa ['4-154
Beixof "(1-12) V: 50 Om. YacroTy reneparopa pa3BepTKH IIPH STOM HEOOXOIUMO
BBIOpATh B 2-3 pasa HiKe 4yacTOThl Moayupytoiero curaana (1000 Iir).
YcraHoBUTH Ha ociuiuiorpade pexkxuM BHYTpEHHEH CHHXPOHHU3AINU U pyYKaMy
"Yposenp" u "CTaOMIEHOCTH TOOUTHCS YCTOMYUBOTO U300paxeHns. OnpenenuTh
M3MEpEHHbIE 3HAUeHHS KO PHUINEHTa aMIUTUTYJHOM MOIYIISIIMN CIIETYIOIINM
obpazom

—

,‘a [\ WAl /\j\ n A& My = (A-B)/(A+B) 100%
KA

7.3.3. PaccunTath abCOIOTHYIO 1 OTHOCHTENIFHYIO MOTPEIIHOCTH U3-
MEpPEHHOT0 3HaueHUs KO PHUIMEHTa aMIUTUTYAHON MOy OTHOCHTEIIEHOTO
3HaueHuss M. YcTaHOBIIEHHOTO Ha TeHepatope [4-.




JlaHHBIE N3MEPEHHI U pacdeTOB CBECTH B Ta0I1.3.
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7.3.6. Ilo konn4ecTBEHHOI OIIEHKE MOTPEIIHOCTU U3MepeHus M crenatsb
BBIBO/I.

7.4. UccnenoBatp paboTy reHeparopa ['4- B pexkxuMme BHEITHEH MOIYIALINH.

7.4.1. llepeBectn renepatop ['4- B pexkuM BHEITHEH MOTYIISAIIHH.
s renepatopa ['4-106 TymOnep "BremH.-BayTp." nepeBecTr B monokeHHE
"Buemn.". [Ina reneparopa ['4-194 xxnonkoit "HI',AM" no6utbcs cBeueHus
ceeroauona "Buemn. AM".

7.4.2. YCTaHOBUTB Ha BBIXOJIE T€HEPATOPa HANPSIKEHHE M YaCTOTY B
COOTBETCTBHH C Tabi.4.

Tabmuua 4

Ne 6puransr 1 2 3 4 5 6 7 8

Frec | I'4-106 024 | 035 | 043 | 052 | 0,64 | 0,71 | 152 | 1,63

MI'n | 14-154 0,382 | 054 | 0,83 | 0,94 | 143 | 184 | 2,15 | 2,87

Ussix | I'4-106 MB| 90 92 88 66 84 75 97 69

I'4-154 B 5,8 4,8 3,9 4,4 4,2 3,5 51 3,8

Fxom | I'3- 120 140 210 230 370 410 530 610

I'm

M % I'4-106 60 90 70 80 90 60 80 50
T'4-154 50 80 60 70 80 90 80 90

7.4.3. TloaKIIOYUTh MOAYIUPYIONINA CUTHAII BHEITHETO TeHEpaTopa
CHUHYCOUAANBHBIX CUTHAJIOB HU3KOM yacToThl TuNa I'3- ¢ yacroToit PMoa Ha pa3bem
"AM" (BuemrH.AM").

Hns renepatopa ['4-106. Perynupyst HanpspbkeHHe MOYJ UPYIOLLETO CUTHAjA,
YCTaHOBHUTH CTPENKY MHANKaTopa Ha pucky "K". Heo6xoaumelii (3agaHHblii o Ta01.4)
K03 GULNEHT MOLYJISILIMY YCTaHABJIMBAETCS MEepeK- JirouatesieM "M %"

Jns renepatopa ['4-154. Perynupys HanpsbkeHHE MOTYTUPYIOMIETO CUTHATA
YCTaHOBHTH 33/1aHHBIN KOI(OHUIIMEHT MOAYIISALINH 10 TPEX3HAYHOMY OTCUET- HOMY
ycTpoicTBy. CBeToamon "KOHTp.AM" cBETHUTBCA HE JIOJICK.

7.4.4. Ilomy4yuTs oCHUIIIOrpaMMy CUIHAJIa C 33JJaHHBIMU ITapaMeTpaMy 1
OTIPEAEINTD 110 Hel KOA(P(PUIIMEHT aMILTUTYTHOH MOIYJISLIHS.

7.4.5. PaccuutaTth aOCOIIOTHYIO M OTHOCUTEINILHYIO ITOTPEITHOCTH
M3MEPEHHOT0 3Ha4eHHs K03((UINEeHTa aMIUTHUTY THOH MOTYJISIIUA OTHOCHTEIILHOTO
3Ha4eHHs M. yCTaHOBJIIEHHOTO Ha T€HEpPaTope.

7.4.6. I1o konn4ecTBEHHOI OIIEHKE MOTPEIIHOCTH M3MepeHns M crenathb
BBIBOJ
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IMPUJIOXEHMUE 1

BBICOKOUYACTOTHbII TEHEPATOP CUTHAJIOB I'4-106

1.HABHAYEHHUE

BricokodacToTHEIH rereparop curHainoB ['4-106 ¢ aMIummTy JHOI MOIYIISAIIHEH
NpefHa3Ha4YeH Ul HACTPOWKH, KOHTPOJIS ¥ HCIIBITAHNUH PaJHOTEXHUYECKHX YCTPOUCTB
yIBTPa3BYKOBOTO M YACTHYHO PaJMOBEINATEIFHOTO TUANa30Ha YacToT.

2. OCHOBHOE TEXHUYECKHE JAHHBIE

2.1. Tlpubop obecrieunBacT CIEAYIOIINE PEKUMBI padoT:

a) HenpepbiBHas renepanus HI;

0) BHYTpEHHsIsI aMIDTMTYAHAS. MOLYJISLIUS CHHYCOHIANIbHBIH HAIIPsSYKEHUE;
B) BHEUIHSSI aMIUTATY/HAS MOYJISIMS CHHYCOUAAIbHBIM HAMPSKCHUEM;
T') peKUM MaKCUMaJIbHOTO CUI'HAJIA.

YACTOTHBIE ITAPAMETPEI (F - mapameTpsr)

2.2. Ilpubop obecneunBaet auanazo 4actot ot 0,01 mo 12.5 Mru. [{nana3ox
YacTOT MEPEKPHIBACTCS CEMbBIO ITOIIHANIa30HAMH.
B reneparope mMeeTcst BCTOMOTATENBHBIN THATa30H C TPAaHUYHBIMU YaCTOTAMHU:
0.430-0,510 MTI .

2.3. IIpenen gomyckaeMoil OCHOBHOW MOTPEIIHOCTH YCTAHOBKH YaCTOTHI
reHepaTopa He MPEBBIIIAeT:

+ 0.5% - Ha BcnoMoraTejapLHOM JHaa3oHeE;

+ 1.0% - B quamaszone yactor 0.1-12.5 MI'1t:

+ 1,5% - B qmanazone 0,01-0,1 MI'ny (1 mogananazoH) ¢ moACTPOUKON
YaCTOTHI,

3.4. HecTaOWIbHOCTH 9acTOTHI 3a JTF0OBIe 15 MHUH. pabOTHI reHepaTopa mocie
camornporpesa B TedeHre 30 MUH. B HOPMAITbHBIX YCIOBHUSAX HE MPEBBIIIACT

¥ (250 10° fr+30) I'm.

2.5. [lapa3uTtHas JeBUALUS YACTOTHI B PEXKUME HETIPEPBIBHOM T'eHEPAIUH B
nonoce 30-15000 Iy ze mpessmmaer (1.0 107 fr+30) T,

[TAPAMETPBI BBIXOJHOI'O HATIPSIDKEHUS B PEXXVME HEITPEPBIBHOM
I'EHEPAIIMU (U - mapametpsbr)



2.6. BbIxoiHOE HANPSDKEHUE TeHEepaTopa Ha COracoBaHHOM Harpyske (50F1)
OM, TOAKITIOUCHHOHN uepe3 Kabelb K OCHOBHOMY BBIXOJly T€HepaTopa

8
v ", perymmpyercs B HOpManbHEIX mpegenax ot 0.5 10 5 107 B; ¢
BBIHOCHBIM aTTeHI0aTOpoM Ha 2015 BO3MOXKHA peryiupoBka ao 1 107 B.

PerynupoBka npousBogurca crynensmu uepes 10ab ot 0 no 110ab u nnasHO
B IIpefiefax KakJo! CTyIeHH.

2.7. llpenen gomyckaeMoil OCHOBHOW MOTPEIIHOCTH YCTAHOBKH OMTOPHOTO
3HaueHus HanpsokeHus 0.5B U ycTaHOBKM HaNpsKEHUs 110 IIKaJle IUIaBHON
peryiaupoBKH He npesbiniaeT F1ab, npu pabote reHeparopa Ha COTrJIacOBaHHYIO
Harpy3ky (50F1) Owm.

2.8. Ilpenen nomyckaeMoii OCHOBHOM MOTPEIIHOCTH YCTAHOBKHU OcNabIeHus
CTYIEHYATOT0 aTTEHI0AaTOpa He npeBbimaet +11b.

2.9. lpenen gomyckaeMoil OCHOBHOW MOTPEIIHOCTH OCIa0JICHISI BRIHOCHOTO
aTTeHIoaTopa He npeBblmaeT +11b; BeIxoaHOE conpoTuBIeHHUE aTTeH0aTopa 50 Om
F5%, 75 Om F5%.

2.10. HecTaOmiipHOCTD YPOBHS BBIXOJHOTO CHTHANA 3a M00bIe 15 MuH.

paboThI reHepaTopa mocie caMonporpesa B Tedenue 30 muH. He npesbimaet +0.115.

2.11. KoadpunmeHt modoii 13 rapMOHHK BBIXOHOTO CUTHAJIA HA OCHOBHOM
BBIXO/IE€ TCHEPATOPA, a TAKKE YPOBECHb KOMOMHAIIMOHHBIX COCTABIIIOMNX Ha |
MOJ/Iaa3oHe, 10 OTHOLICHHUIO K YPOBHIO NEPBOW TapMOHUKH He npeBbiaeT 5% (F26
1b).

2.12. Iapa3uTHas aMIUIUTYAHAS! MOJYJISIIMS CUTHAJIA HA OCHOBHOM BBIXOJIE
TeHepaTopa B peXKUME HENPEPBIBHOM reHepanuu He npesbimaeT 0.5%.

2.13. BeIxoHOE HANPSDKCHUE TI0 HEKATMOPOBAHHOMY BBIXOJy Ha ITOJTHON
Harpyske (50F5) Om He menee: 0.3 B Ha 1 nognunanazone. Hanbonpiree HampspkeHue
10 HeKaIMOpPOBaHHOMY BBIXOAY He mpeBbimiaeT 3 B. [Tapamerpsl curHana Ha 3TOM
BBIXO/I€ HE TapaHTUPYIOTCSL.

[TAPAMETPBI AMITJINTYIHON CUHY COMJAJILHOM MOAYJIALIUU (AM -
mapamMeTpsl)

2.14. AMmmaTytHasT MOIYJISIUS CHTHAJIA OCYIIECTBIISAETCS OT BHYTPEHHETO
ructouHuka Moxynsanud gactotor 1000 ' ¢ morpemrHocThio 5% 1 wactoTamu 50-
10000 I'; oT BHEUTHETO UCTOYHMKA MOIYIISAINH.

2.19. Koa¢pduuueHT aMIuTUTy IHOM MOYJISLIUH PEryIUpyeTCst B
HOMHUHaNbHBIX Hpeaenax ot 0 1o 90 2 u orcuuteiBaetcs B mpeaenax ot 10 1o 80%
ctynensMu 1o 10% Bo BceM Auana3zoHe MOAYIMPYIOUINX U HECYIIHUX YacTOT.

[Ipenen nomyckaeMoi OCHOBHOM HOTPELIHOCTH yCTaHOBKH Kod(duimenra

aMIUTUTYAHOHM Moy sty He npeBsimaeT +10 % (B mporieHTax MOy SN ).



2.16. Ko pummeHT rapMOHUK OrHOAIONIEH aMILTUTYTHO-MO Ty TUPOBAHHOTO
CUrHaJsa npu ko3 uimenTe Moayasaun 10 80% BKIIOYUTEIBHO (IO HIKAJe
TeHepaTopa) He MPEBBIIACT 5% B HOPMAIBHBIX YCIOBUIX IKCILTyaTAIIHU.
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Koa¢punneHt rapMoHUK BHEITHETO MOTYIMPYIOIIET0 CUTHAJA IIPH 3TOM
ookeH ObITh He Oonee 1%.

2.17. Curnain BHEITHETO MOIYTUPYIOMIETO TeHePaTopa, HeOOXOAMMBIH A1
obecmieuenns ko3 duruerTa aMIoIuTy 1HOH Moy siiu 90%. nomkeH OBITh He Ooee
2 B npu conportusiieHuu Bxoaa moayistopa (600F220)Om.

2.18. Ilpemen nomryckaeMoii OTPEIIHOCTH YCTAHOBKH OMOPHOTO 3HAYCHHS
BBIXOJHOTO HAIIPSDKEHISI M 3HAUYEHHUH BBIXOTHOTO HAMPSDKEHHS 10 TIIKaJIaM TIIaBHOM
PEryJIUpPOBKH BBIX0/a, B PEKUME aMIUIUTYJHON MOAYJIALUH, He npesbimaeT +2.0 1b
npu gacTotax Moxyisinuu 1o 10 k' 1 kospdunmente moxymsun 10 80%.

2.19. 'enepaTop coxpaHICT CBOM TEXHHUECKUE XapaKTEPUCTHKH MTPH MTUTAHUH
€ro OT CeTH nepeMeHHoro Toka Hanpsixeruem 220B F 10%, gactotoii 50 I'u + 1% u
coZiep>KaHHuEeM TapMOHUK 110 5%.

2.20. MomHoCTB, TOTpebIseMast TeHEpaTOPOM OT CETH NPH HOMUHAIEHOM
HaIpsDKEHUU, He npeBbimaeT 35 BA.

2.21 I'abapuTHBIE pa3Mepsl IPUOOPA, TOCTABISIEMOTO B YKIATOYHOM SIIHKE,
He 6oree 190x385x240 mm.

2.22. Macca npubopa He 6onee 11 kr.

3. CTPYKTYPHAS CXEMA

CrpykrypHas cxema npubdopa ['4-106 npusenera Ha puc.1. Pabora nmpubdopa
TeHepaTopa B 3aBHCHMOCTH OT BRIOPAHHOTO MOJANAIIa30HA YaCTOT IIPOUCXOIUT 110
pasHOMY.

CHadaja paccMOTpPHM pabOTy TeHepaTopa MpH BKIIOYSHHH JTF000T0 MO IHana3oHa
4acToOT, KpOME NEPBOro, T.€. Ha noaauana3zoHax 0.1 —12.5MTI'q u BcnomoraTesibHOM
nuranasone 0.430-0.510 MI1.

PEXXUM HEITPEPbIBHOM I'EHEPALTU

B pexxume HempephIBHOM reHeparyy B 331a0IIeM TeHeparope paboraer
TOJIBKO IIJIaBHBIN reHepaTop. [1aBHbIN reHepaTop BHIMOIHEH M0 MHIYKTHBHOM
TpexTouedHoll cxeme. [lepecTpoiika 4acTOTHI B IIpejieNax Mo auana3oHa
MPOU3BOJUTCA KOHIEHCATOPOM NEPEMEHHOM €MKOCTH, IEPEX0/]] OT MOAIHAaNna30Ha K
HOJTAIa30Hy - KOMMYTalyei KaTyleK HHAYKTHBHOCTH.

Cursai ¢ IIaBHOTO TeHepaTopa MOCTYIIAeT Ha MOAYJIATOP, IPEACTABIABIINN
c000¥ MUPOKOTIOIOCHBIHA ycriHTennb. C BBIX0/1a MOYJISTOpa CUTHAT ITOIaeTCs Ha
IIMPOKOTIOIIOCHBIH YCHIINTEIh OCHOBHOTO KaHana (nmepexirodarenu [11, [12 u I13 Bo
BTOPOM TIOJIOKECHHH).



JI1st aBTOMaTHYECKOTO MOAEPKAHMUS YPOBHS CUTHAJIA HA BXOAE aT-
TEHI0aTOpa TPAKT OCHOBHOTO KaHalla FeHepaTopa OXBaueH LIeMbl aBTOMaTHUECKON
perynupoBKU YpoBHs curtaiga APY.
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BoIxoHOM CUTHANT YyCHIINTENSE OCHOBHOT'O KaHaNa BBIIPSIMIISIETCS AETEKTOPOM
Y [I0JJaeTCsI Ha MepBBIi BXoA AU (HepeHINaTbHOTO YCUITUTEINS TIOCTOSTHHOTO TOKA
(VIIT) cuctemsr APY. Ha BTOpoii BX0OJ Mo1aeTCs MOCTOSHHOE OTIOPHOE HATIPSKEHHE C
perynaropa onopHoro ypoBHs. YcunenHast YIIT pa3HocTh Mexay ONOPHBIM
HaINpsOKEHUEM M HalIPSDKEHNEM C JISTEKTOPa M3MEHSIET CHTHAII Ha BXOJIE
MIMPOKOMOIIOCHOTO YCHIIUTENS TaK, YTO YPOBEHb BEIXOAHOTO HAIIPSKEHHUSI OCHOBHOTO
KaHaJla CTAHOBUTCS MPONOPLIHOHAIBHBIM YPOBHH OIIOPHOTO HapsDKeHUs. 11pu
MIOCTOSIHHOM ONIOPHOM HampshkeHuH cucrteMa APY obecrieunBaer crabunuzanun
BBIXO/IHOT'O YPOBHs prbopa B npezenax 10 1b ¢ moMomipo py4dky perynsropa
OIIOPHOTO YPOBHSL.

Takum o6pazom, cuctema APY ncnonb3yeTcs U Ajs MIaBHON peryIupoBKU
BBIXOJIHOTO curHajia B npeaenax 10 nb. B aToMm ciiydae uaMeHeHue BeTUUUHBI
OIIOPHOTO HAIPsHKEHUsI Ha BTOpoM Bxoze auddepennuaibioro YIIT Bei3biBaeT
COOTBETCTBYIOIIIEE H3MEHEHHE BBIXOHOTO CUTHAIA.

Cucrema crabmin3anuy ypoBHS 00eCIIeYMBAET HYJIEBOE BEIXOIHOE
COIPOTHUBJICHHE NMPHOOPa B TOUKE MOAKIIOUEHHS AeTeKTopa. Bee konebanns
COIPOTHUBJICHHSI HATPY3KH HE U3MEHSIOT BBIXOHOTO HANPSDKEHHS IPHOOpPA, 9TO
SKBUBAJICHTHO HYJEBOMY BHYTpEeHHEMY conportuBieHnto. R1=0. bannactroe
comnpotusiieHre R6= 50 OM obecrieunBaeT BEIXOHOE CONPOTHBIICHHE PUOOpa B
TOYKE MOJKIIOYECHUS aTTeHI0aTopa paBHBIM 50 OM. Giaropaps 4eMy JOCTHIaeTCs
XOpOIIIEe COIrTIacOBaHNUE B BHIXOJHOM TPAKTe€ OCHOBHOT'O KaHAaBa.

WNuepumonHocts cuctembl APY TakoBa, 4To OHa cpabaThIBaeT TOJIBKO IO
CpellHEMY 3HaUYEHHUIO BEICOKOYACTOTHOTO CUTHAJNIA U MOXET OBITh MCIOJIL30BaHa B
pEeXUME MOAYIISILIUH.

I'my6okast peryaupoBKa aMIUTUTYAbI BBIXOJHOTO HanpspkeHus cBbie 10 nb
OCYILIECTBIISIETCS CTYNICHYAThIM aTTeHraTopoM BY.
BkJ1roueHHe 1 BBIKIIFOYEHHE OCHOBHOTO KaHala MMPOU3BOIUTCS CHATHEM HATPSKCHHS
MHUTaHMS C yCWIINTENSI OCHOBHOTO KaHasa TymOnepoM "V" (Ha cxeme He 1OKa3aH).

PexxuM BHYTpeHHEN aMIIIUTY JHOW MOLYJISILIUU

B pexxume BHyTpeHHEH aMIUTMTYJHOH MOAYIIALNH (Tepexirodatens [14 B
nonoxennu "BHYTP". nepexmouarenu I11, I12 u 13 HaxoxsTcs BO 2 MOJIOKESHNAN)
TeHepaTop 3BYKOBOI 4acTOTHI BEIpadaThIBaeT HanpsbkeHne gactoroit 1 kI'm. [Tpu atom
Ha BX0JI€ MOJLYJISITOpa CYMMHPYIOTCS cl1a0bli BHICOKOYACTOTHBIH CHI'HAI C IIABHOTO
reHepaTopa 1 00JIbIIONH MOTYIMPYIOIINI CUTHAJ C TeHEPaTOpa 3ByKOBOM YacTOTHI.
MonynsaTop npencrasisieT coO00H MMPOKOIIOIOCHBIH yCHIINTENb, KOOQPHUIIMEHT
Ilepenauu koToporo ymnpasiseTca MOLYIUPYIOUUM CUTHANOM. Moaynupyronmii
CHTHAJ KaK Obl HepeMe)kaeT pabouyto TOUKY YCHIMTENS 110 He



JIMHCMHOU XaPAKTCPHUCTUKE HA YIACTKE C PA3JIMYHON KPYTU3HOU, U3BMECHASA TEM CaMbIM

K03(HULNEHT Nepeaayn KaHasa.
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Takum 06pa3om, B MOAYJISITOPE Y BEICOKOYACTOTHOTO KosieOanust hopma He
UCKa’KaeTcsl, a TOJIbKO U3MEHSETCSI €r0 aMIUIUTY/1a B COOTBETCTBUU C 3aKOHOM
WU3MEHEHUS MOAYIHPYIOLIETO CUTHAIA.

BrIxomHOW CHTHAI MOIYIIATOPA TOCIE (QIITBTPAIIIH MOIYIHPYIOMIEH YaCTOTHI
OKa3bIBaETCA MPOMOYIMPOBAHHBIM 10 aMIunTyzAe. [Ipu 3ToM roryOnHa Moy Isuu
OKa3bIBAETCS 3aBHUCSAIIEH TONBKO OT BEIMYMHBI MOLYIHPYIOLIETO CUTHANA U HE 3aBUCHUT
OT aMIUTUTYbI BBICOKOYACTOTHOTO. DTO 00CTOSATEIBCTBO TO3BOIISIET H3MEPATH 1
W3MEHSTH TIIyOMHY MOJAYJISIIMN, U3MEPSIsl U U3MEHSISI BEIMUMHY 110/IaBaEMOT0
MOJTyJTHPYIOILIET0 CUTHAIA.

PerynupoBaHue 1 0TCUeT BETMUYHUHBI MOIYIMPYIOLIETO CUTHANA,
HEOoOX0MMOH JJIsl TOSTy4eHUst TpeOyeMoro Ko GpUIIHEeHTa MOYIISIUHN, IPOU3BOANTCS
JIBYMs CTYHNEHSIMHU: cHayana noteHuomerpom "YPOBEHb MO/JIVIJL."
yCTaHaBJIMBAETCs ONpe/Ie]IEeHHOE OTIOPHOE 3HAUeHHE MOTYIHPYIOLIETro CUrHaia o
WHIUKaTOpHOMY Ipuoopy (Ha pucky "K"), 3aTeM oHO genutcs B TpeOyeMoM
OTHOIIIEHHUH CTYIICHYATHIM aTTEHI0ATOPOM HHU3KOH 9aCTOTHI, MPOKATHOPOBAHHOTO
HETIOCPEICTBEHHO B MPOICHTAaX IIyOHMHBI MOIYIISAIMH. Y CTAHOBKA Kod(duIireHTa
MOIyJSIMK AUCKpeTHO 1o 10 % ocymecTBisercs nepekmoyareneM "M%".
[otenmmomerp "YPOBEHDb MOJIYJL." n nepexmoyarens "M%" HaxonsaTcs B OJI0Ke
PETYINPOBKH U OTcUeTa ITyOrHBl AM 1 BhIHECEHBI Ha JIMLIEBYIO TaHENb puoopa.

Cuctema APY noaznep)xuBaeT ONOPHBIA yPOBEHB B 3aIaHHBIX NIepeesiax 1 B
peXHMe aMIUTUTYIHON MOJYJISAIINY, TaK KaK MOCTOsTHHAs BpeMeHu APY BeiOpaHa
TaKOM, 4TO CHCTEMa HE pearnpyeT Ha aMIIUTYAHYIO MOAYJISAIMIO CUTHATA.

IIpomoaynupoBanHas curHan yepes arreHtoarop BU nocrymnaer Ha oCHOBHOM
BBIXOJ1 IpUbOpa.

PexxuM BHelHel aMILIUTYAHON MOAYJISIIUM

B pexume BHeUIHEH aMIUTUTY THOH MOIYJISAIMA CHHYCOUIATIbHBIM CUTHA- JIOM
nepeximouarens [14 nepesoaurcs B nosioxxenue "AM.BHEIL". ITpu sToM renepartop
3BYKOBOH 4acCTOTHI OTKIIOUaeTcsa ot moaynsaropa. K ruesny "AM.BHEII" nogsoaurcs
OT BHEIITHET0 NCTOYHHKA HanpspkeHue 1.5-2B ¢ wactoramu ot 50 1o 10000 I'm.

OT0 HampsKEHUE MMOIAaeTCs Ha MOAYJISATOP, B KOTOPOM OCYIIECTBIISIETCS TIPOLIECC
aMIUTUTYAHOM Moynsain. Bo BceM ocTaimpHOM paboTa mprudopa aHAJIOTHYHA PEKUMY
BHYTPEHHEH MOTYJISAIIH.

PexuM MakCUMallbHOTO CHTHAlla

B pexxume MakcumanbHOrO CUrHana nepextodarens [11 nepesonutcs B nepBoe
nosoxeHue. B 3aiaromem renepatope paboTaeT TOJIBKO IIIABHBIA T'eHEpaTop.
BricokodacTOTHOE HapsKEHHE C BBIXO1A INIABHOTO T€HEpaTopa MOCTYNAeT Ha BXOJ
MIMPOKONOJIOCHOTO Oy(hepHOTr0 YCHIMTENS BCIOMOTaTelIbHOTO



13

raTeJI-HOro KaHasia. BBIXOIHON CHUTHAI 3TOTO YCHIIMTENS! CHUMAETCsl C BBIXOJIHOTO
pa3bema npudopa "1V".

BxiroveHre 1 BBIKIFOYESHHE BCIIOMOTATEIFHOTO BBIXOA IPOU3BOUTCS
TymOepom "1 V" MOAKITIOUEHNEM WM CHATHEM HAIPSDKEHISI TATAHUS C YCHITITEIS.
BeIxomHOE HanpsDKEHUE IO HEKATHOPOBAaHHOMY BCIIOMOTATEIFHOMY BBIXOY HE
npesbiraet 3B. [Tapamerpr! curHaza Ha TOM BBIXOJE HE TapaHTHPYIOTCSL.

Pa6ora regeparopa Ha I€EpBOM nmoauanmasoHe

Juanazon yactor 0.01-0.1 KI't hpopmupyelcs METOAOM reTepOTHHHOTO
npeoOpa3oBaHus YaCTOThI BHU3. B 3a/aroleM reHeparope mpu 3ToM paboTaroT
IUIABHBIH TeHepaTop U reHepatop GUKCHpoBaHHON yacTOThl 415

k[’ B mnaBHOM reHeparope npelycMOTpEH clieualbHbIi noaauanazod 425-515 kl'o.
Ilepexmouarenu I11 - nepeBoauTcs Bo BTopoe nojoxenue. [12 — B nepBoe. Curnain c
BBIX0/1a MOy IsITOpa (IIPOMOYJIMPOBAHHBIN MIIH HETIPOMOYJINPOBAHHBIA B
3aBUCHMOCTH OT YCTaHOBJIEHHOTO PEXHMa) MOAAETCs Ha BXOJ{ CMECHUTEIIS.

Ha BTOpOIf ero BXoa 1nojiaH CUrHaj oT reHeparopa (PUKCUpOBaHHOW 4acToThl. CHrHAI
paznoctHoit acToTsl 0.01-0.1 MI' BbLAENsIETCS (UIABTPOM HIDKHHX YaCTOT CMECUTEIIS
1 TI0/IaeTCsI Ha BXOJIbl yCUIIMTENIEH OCHOBHOTO MIIM BCIIOMOTATEIHHOTO KaHAJIOB.
Pabora ux omnmcaHa BEIIIIE.

[Ipu rerepoArHHOM NEPEHOCE YACTOTHI YXyIIAETCsl TOYHOCTh OTCYETA YaCTOTHI B
HIDKHEH 4acTH MOJIy4eHHOTO IUaa30Ha.

Jist yMeHBIIIEHHSI TOTPEITHOCTH OTCYeTa 4acToTH B mpubope ['4-106 mpumeHeHa
cXeMa KOPPEKIUH YaCTOTHI.

K BbIXOZy ycuHTeNsI BCIIOMOTATEIFHOTO KaHaIa MOAKII0YeH BosiHOMep. OH COCTOUT
13 KOHTYypa, HacTpoeHHoro Ha gactoty 0.01 MI'm, nerextopa U MHIUKATOPHOTO
npubopa. Curnan ¢ nerexropa yepe3 Haxaryro kHonky "KOPPEKIA YACTOTbI
nomnajaer Ha MHAMKaTop npubopa. JJoOMBasch MaKCUMaIbHOTO OTKJIOHEHUSI CTPEJIKH
WHINKATOPAa, YaCTOTY BBIXOJHOTO CHTHAJIa TeHEPaTOpa MOXKHO TOYHO YCTAaHOBHTH
pasHoit 0.01 MI'1y (Tpu 5TOM BU3UP YAaCTOTHOMN IIKATBI JTOJDKEH HAXOIUTHCS HA PUCKE
0.01 MI'm).

Cucrema unnukaiuu npudopa ['4-106 obecrieunBaeT yCTaHOBKY OIIOPHOTO
HaNpsKEHUs] MOAYJIHUPYIOIIEr0 CUTHAJIA, a IPU HAXKaTHX COOTBETCTBYIOLIMX KHOMOK
KOHTPOJIb BXOIHOTO HanpsbkeHue ("VBBIX"); KOHTPOIJIb HANPSHKEHHUS MTUTaHHS

(" Vout" ); KOHTPOJIB HACTPOHKH IPH KOPPEKLHU YaCTOTHL

[Turanue Bcex GJIOKOB M y3710B IpHOOpa obecreunBaeTcsi OJI0KOM, COCTOSIIUM U3 JIBYX
CTaOMIN3NPOBAHHBIX HCTOYHUKOB M UCTOYHHKA TIEPEMEHHOTO TOKA.
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