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NMPUHLWITUAJIBHAS TEHEPATOPA I'4-219

1 OMHCAHHE U PABOTA

1.1 HazHayeHHne reHepaTopa

IeHeparop curHanos ['4-219 (nanee no TeKCTY reHepaTop) — HACTOJbHbIH
unugpoBoi reHeparop oduero HalHadeHHs. [IpenHasHauyeH 1N HCMONb30BaHHA B
KauecTBE MCTOYHWKA CHTHala TNpH PEryJHPOBaHHH, PEMOHTE W TOBEpKe
panHOdJICKTPOHHON anmapaTypbl PpavuIHYHOTO Ha3HaYeHHd, a Tak Xe [1id
HCMONMBL30BAHMA B KayeCTBe  BCTPAWBAEMBIX  TETEPOAWHOB B CJIOKHBIX
aBTOMAaTH3WPOBAHHBIX paNHON3MEPHTENIBHBIX CHCTEMAX.
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2 TEXHHYECKHE XAPAKTEPUCTHKH

2.1 YcaoBHS HOPpMHPOBAHHS NapamMeTPoOB

IpHBeneHHLle HWKe XapaKTePHCTHKH HOPMHUPYIOTCS MPH NOBepKe NpHOOpa He
peske 0HOro pa3a B rofl H B TEMNEPaTyPHOM nHanasoHe ot +5 no +40 °C.

2.2 ITapameTpbl uupposoro CHHTE3aTopa, onpeaensilolHe
MeTPOJIOTHYeCKHe NMapamMeTPhbl BbIXOIHOT0 CHIHAJIA TeHepaTopa.

Paspewatowas cnocobHoCTh cHHTe3aTopa no yacrore - 0,001 'y
[LlymM KBaHTOBaHHS BHYTPEHHErO

MOy THPYIOLLEro reHepaTopa Mo YacToTe - muHyc 92 nb (15 6uT)
U_]yM KBAHTOBAHHUA BHYTPEHHETQ

MO IYJIHPYIOLLETO TEHEpPaTOpa M0 aMILTHTY e - MHHYyC 68 1B (11 6uT)
Lllym KBaHTOBaHHA N0 KaHATY

BHELUHEr0 MOIY/UPYIOLIEro CHrHana - muHyc 80 1b (13 6uT)
CKOpOCI’b 3a0aHusg MCHOBEHHBIX 3HAYEHUHI

napameTpoB MOIYJISLHH, HE MEHEE - 10° 3HaueHuit B ceKyHIy

2.3 Pexum Hemoay.1HpoBaHHo# renepauun (HI)

Pabouwit nnanason yactot ot 1 't no 100 MTy;

Llar ycranoBkH yactotsl ot 0,001 T'u 10 10 I'u;

TTorpemHoCTs YCTaHOBKH YacToThl He Gonee + 3:10%fw, roe fu- Hecymas
4acToTa reHepaTopa;

HecTaOHnbsHOCTb 4acToThl 33 15 MHHYTHBIH HHTEpBAJ BPEMEHH Tocie
yCTaHOBNEHHsA pabouero pexxuma He Gonee + 5107 fu, rme fi- Hecymas wacToTa
reHeparopa;

MakcHMaibHBIH YpOBEHb BLIXOOHOTO CHrHana Ha Harpyske 50 Om 1B
(20 MBT);

VpoBeHb NapasHTHBIX, TAPMOHHHECKHX M KOMOMHALMOHHBIX CHEKTPATbHBIX
COCTaBAAKOIWMNX He 6onee muHyc 35 1b;

Iny6¥Ha peryTHpoBKH BbIXoaHOTo curHana munyc 100 nb otHocHTensho 1 B
(nns BCEX PEKHMOB);

1llar ycTaHOBKH aMIUIHTY b OT 1 MkB 1o 10 MB (ans Bcex pexumoB);

TorpeuHocTh peryiipoBKH BbIXOOHOrO YpoBHA He Oonee = 1 nb npu
perynnpoBke 10 MuHyc 60 b u He 6onee = 2,0 nb npu peryHposke oT MHHYC 60 1b
no munyc 100 nb;

HepaBHOMEPHOCTb YPOBHS BBIXOJHOTO HanpskeHHs B Touke 0 1b B paGouem
nManasoHe yactoT He Oonee + 0,6 0b;

[Mapa3iTHas IeBHALNS 9acTOTbl B pexkume «HI™ He npesbimacT
1-107-fu, roe fu - Hecylas YacToTa.

—
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2.4 PexxuM aMILIHTYaHO#H Moy asiuuH (AM)

PaGounii aManasoH Hecyluei yactotsl ot | ['u go 100 MIw;
Lllar ycraHoBkH Hecyuwed yacToTbl 0T 0,001 'y mo 10 [Mu;
MaxkcHMaNbHbIA YPOBEeHb BBIXOZHOTO CHrHana 6e3 Momynsuuu 0,5 B;
JlBa BHIA BHYTPEHHErO MOYJTHPYIOLLETO HANPAKEHHS:
- CHHYCOHA/TbHBIN;
- MPAMOYTO/bHBIH;
PaGouuii aMana3oH MOAYIUPYIOLIMX YACTOT BHYTPEHHErO reHepaTopa oT
0,1 Tu mo 100 k['u ¢ warom nepectpoiku oT 0,1 'n no 10 I'u, norpewHocTs
YCTaHOBKHM YacTOThl MOTyTHpYIOLlero curiana He Gonee * 5107 fu, rae fu-
MOOY/THpYIOIIas YacToTa reHEPaTopa;

KoadHUHEHT aMIIUTY IHO#H MOOY/IALUMH OT BHYTPEHHETO reHeparopa
peryanpyetcs ot 0 % 10 99,9 % c warom 0,1 %;

TMorpewHocTb ycTaHoBkH koddduunenta AM He 6onee £ 1 %;

Pabounit 4acTOTHbIH 1HANAa30H BHELIHErO MOOYHPYIOLWErO HCTOYHHKA
cHrHasa coxHo# ¢popmel ot 10 I'u 10 20 kIu;

[MTapa3uTHas JeBHALMNS Y4ACTOThI HE MPEBbILIAET 107-fu + 10 T, rae fu
- Hecylas 4yacToTa.

AMIIHTYa BHELIHETO MOAY IHPYIOLLEro CHIHANA 1A 00ecneyeHus
K03 HUHEHTA aMIIHTYAHOR MOTynaUuK 99 % momkeH ObiTh He Gonee 5 B mpu
HOMHHAILHOM COMPOTHB/IEHUH BX0Ja BHElIHEH Moaysuuu 600 Om.

2.5 Pewxum yactoTHo#H mogyasunn (UM)

PaGouwnii auanason Hecyuteit yactoTsl ot 1 ' no 100 MTy;

[llar ycraHosku Hecyweii yactotsl 0T 0,001 'y no 10 I'y;

YeTbipe BHAA BHYTPEHHEr0 MOIYTHPY IOLLErO HANMPAKEHHA:

- CHHYCOMIANbHbIH - padouuil AManazoH mody/Hpyoued yactotsl ot 0,1 'y
no 100 kI'y, ¢ warom nepectpoiiky ot 0,1 I'y 1o 10 'y ¥ NOrpeLIHOCTBIO YCTAHOBKH
4acTOTHI MOTYNHMpYIOLIEro CHrHana He Gonee 5-107°, neBuaums wactotsi ot 1 I'u no
100 xI'u ¢ warom ot 1 T'u mo 0,1 k 'y 1 norpewHocTeio ycTaHoBkH 0,2 %;

- MpAMOYro/bHbIA (CKOPOCTh NMEPEKIIOYEHHs orpaHHyeHa nojocoi 100 MI'y) -
padouuii qnanasod Moaynupyoueit yactorsi ot 0,1 [y mo 100 kI'y ¢ warom
nepectpofik o1 0,1 Tu no 10 Iy, nermauns yactorst oT 1 ' g0 100 kI ¢ warom
oT 1 M1 10 0,1 kU ¥ morpewHOCTLIO YCTaHoBKH He Gonee 0,2 %,

- TPEYroJibHeIH - JUTHTENBHOCTH JIHHEHHO-HapacTaloUulero M JIHHe#HO-
CManaloulero y4acTkos orubarouleil peryMpyloTca He3aBHCHMO B mpejenax ot 1 Mc
1o 600 c ¢ warom ot 1 mc 1o 0,1 ¢, NpUpaLLeHHe MO YacTOTe OT Hecylueil B KOHLE
NHeliHo-HapacTalowero yyacTtka peryanpyetca ot | k'u o 50 MIMu ¢ warom ot
1 Tyno 10 k" ;

- JIMHEHHO-MMIYJIbCHBIH - TeHepalHsd HeNnpepbLIBHOW MOC/IeI0BATENLHOCTH
BHAEOHMITY/IbCOB, YaCTOTHO-MOMY/THPOBAHHEIX MO JTHHEHHO-HapacTaloLeMy 3aK0HY.
Perynnpyercs wivTenbHOCTb BMIOCOMMITYNIBCA M TIPOMEXKYTOK MEXKIy HHMH B



npeaenax ot 1 mc 0o 600 ¢ ¢ warom ot 1 mMc no 0,1 c, npupauieH1e no 4acTore oT
Hecyllei B KOHLE JTHHEHHO-HApacTaloLIEero y4yacTka peryaupyercs ot 1 kI u 1o
50 MI'u c warom ot 1 Tu oo 10 kI'w;

Pabounii yacToTHbIH AHANAa30H BHELHEro MOMYJIMPYIOILEro HCTOYHHKA CHIHaNa
cnoxHo# ¢opmbl oT 10 Tu mo 20 kI

AMIUTHTYIa BHELTHErO MOIY/THPYIOLLETO CHTHAMA WA oDecneueHns
neevaunn 100 xI'u nomkeH 66rTh He 6onee 5 B mpH HOMHHATBHOM COMPOTHBIEHHH
BX0na BHewWwHeH moxyasumu 600 Om.

2.6 Pexum dasosoi moxyasiumn (OM)

Pa6ouni nuanason Hecyme# yactoTsl ot 1 'y no 100 MT';

lar ycraHoBkH Hecywed yactoTel 0T 0,001 Ty no 10 T'u;

JlBa BH1a BHYTPEHHETO MOIYJIMPYIOLLErO HaNpKeHHA:

- CHHYCOMI&IbHbIH - pabouni nnanaszoH Momynupytouweii yacTotet oT 0,1 T'u
no 100 kI'u ¢ warom nepectpoiikk ot 0,1 I'u 10 10 I'u ¥ NOrpelIHOCTBIO YCTAHOBKH
4acTOThl MOIYNIHPYHOLIEro CHrHana He Gonee = 5:10°, nenaunms ot 0,1 ° 10 360 ° ¢
marom 0,1 ° U norpemnocTeio He Gonee  + 0,2 %;

- TpAMOYTOMBHBIA (CKOPOCTb NEPEKIIOYEHHA orpaHHueHa nonoco# 100 MI') -
pabounit nnanaszoH momynupylowed uactotsl oT 0,1 Tu mo 100 k' ¢ warom
nepectpoiiku ot 0,1 Tu no
10 I'u, neBuaums ot 0,1 ° no 360 ° ¢ warom 0,1 ° norpewHocTsio He Gonee 10,2 %;

Pabounit 4acTOTHbIH IHanNa3oH BHELWHEr0 MOLY/IHPYIOLEr0 HCTOYHHKA CHIHana
cnoxkuor ¢dopmbl oT 10 Tu nmo 20 kI'u. MakcumanbHas amIUTHTYOa BHEWHETO
MOOyJIHpYIOLLEro cHrHana S B;

AMIUTHTYZI2 BHEITHEr0 MOIYJTMPYIOLIEro CHrHana wis obecrneyeHus AeBHALMH
360 ° nomkHo GbTe He Gonee 5 B npH HOMHMHAIBHOM COMPOTHBIEHHH BXO0JA
BHeWwHeH Mmooynaunn 600 OM.

2.7 PexuM aMIUTHTYIHO-UMNTYJIbCHOM Mogyasunn (HM)

[eHepauns HempepbBHOM TNOCIENOBAaTENBHOCTH PaTHOMMITYNIbCOB. Paboumni
[IHaNa3oH YacToThl 3anojiHeHus oT | T'u no 100 MTw;

Llar ycTaHoBkH yacToThl 3anonHenus ot 0,001 'u no 10 I'u;

I'my6una UM He menee 50 b ;

OnMH BHO BHYTPEHHEr0 MOIY/THPYIOIIETO HANPAXKEHHS:

- IPAMOYTONEHBIH (CKOPOCTH NMEPEKITIOUEHNS orpaHndena nonocoi 100 MI'n).

Perynupyercs UTHTENBHOCTE BHICOMMITYJIbCA M NIPOMEKYTKA MEXIY HHMH B
npenenax ot 1 mxc 10 200 ¢ ¢ marom ot 0,1 mkc 1o 0,01 c.

Paboun#t 9acTOTHBIH [OHANa30H BHEIIHEr0 MOIYJHPYIOWMEro LUHPPOBOro
curHana TTJI ypoBHs oT moctosHHOro no 1 MIu. MakcumanbHas amnauTyna
BHELIHEro MOIYJIHPYIOLIEro curxana 5 B;

TMorpewHocTh  YCTAHOBKH  [UTHTCIIBHOCTH HMMYNBCOB TNPH  BHYTpeHHe#H
MOIYNAUMH He NPEBbIIACT War pery,THPOBKH IUTHTETLHOCTH HMITYbCa.




JInuTeNbHOCTE HapacTaHHs M criada MMMyascoB no yposHsam 0,1 v 0,9 He
npesbiwaer 10 % OT MWIMTEIBLHOCTH HMMMY/bCOB, HEPABHOMEPHOCTh BEPLUMHBI
MMIyJIbCa He npesbiwaet 15 %.

2.8 O6mmue TexHHYeCKHe XapPaKTePHCTHKH reHepaTopa I'4-219

TeHepatop odecne4nBaeT:
-BH3yaIbHYI0 HHIHKALUHIO 3HAa4EHHA MNapaMETPOB TE€HEPHPYEMOro CHIHala,
COCTOsIHMA NpHOODA;
- UH(POBYIO KATHOPOBKY reHEPHPYIOLLErO TPAKTa.
TeHepaTop ob6ecneynBaeT paGoTy ¢ MOC/IeN0BATENbHBIM HHTEPEcoM:
- no 'OCT 23675 (untepdeiic CTbIK C2-UC), RS-232C (EIA-232E, EIA-
232D) npu ypoBHE CHTHAIOB HE MeHee 5 B Ha nepefaroliMX TMHHAX TIPH Harpyske
3 kOwm;
- NpH 3HAYEHHH HHAOPMALHOHHBIX NAPaMETPOB:
1) ckopocTs - 19200 Goxa (6uT/c),
2) naHHsle - 8 OuT,
3) OMT «YETHOCTB) - OTCYTCTBYET,
4) curnan «CTOIT» - 1 6w,
5) npuHMMaeMple M MepelaBaemble CHTHaNbl - UHGPBI, Gonbuine
naTHHCKKe OyKBbl, ynpaenstoune cumaonsl (kodbi) «LF», «CR»;
- BbIJAuYy TEKCTOBLIX CTPOK, ComepKallHX UHGPOBLIE 3HAYEHHA NapaMeTpos,
HEOOXOANMBIX NPH NPOBeeHHH UHPPOBOH KATHOPOBKH;
- [IPHEM YTIPAaBIAOIIHUX KOMaHO.

HopManbHble ycl0BHA IKCILUTyaTaunH:

- TeMINepaTypa OKPY KaloUlero BO3ayXa .......... (20 £5) °C;
= OTHOCHTEJIBHASA BIIAXKHOCTD .eeoevenriraeneirercnnan 30 - 80 %j;
= ATMOC(HEPHOE NABNCHHE .......oovcrivrncairinariranns ot 630 10 795 MM pT. CT.;
- HanpsKEHHE MHTAIOWEH CETH ...ooeevnreeienaeena. (220 +4,4) B c yacToToii
(50£1)Tu
Pa6oune ycnoens akcnyataumu:
- TeMrepaTypa OKpy>Kaloulero Bo3ayxa ot 5 no 40 °C;
- OTHOCHTEJIbHAS BJIAKHOCTD .oovevvcnivenearvnes o 110 90 %
npx Temneparype 30 °C;
- aTMOC(EPHOE NABIEHHE ......cvoveeieeieerenenes oT 630 10 800 MM pT. CT ;
- Hanps>KEHUE MUTAIOWEN CETH ..oocveieriennee. (220 +22) B ¢ yacroToii
(50 £2) Tu
nim (115 +5,75) B
C 4acToTOoM

(400 +28 -12) I'..
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I'enepatop obecneunsaeT TpeOyeMbie NapaMeTPhbl H XapaKTePHCTHKH
yepe3 15 MHH C MOMEHTa BKITIOYEHHS.
["eHepaTop nOMycKaeT HENPEPbIBHYIO padoTy B TeueHHe BPEMCHH HE MEHEe
24 4 NpH COXpaHEHHH JNEKTPHYECKHX NapaMeTpoB B MNpeaeiax YCTaHOBIEHHBIX
HOPM.
IenepaTop obecneuynBaer ceqyroIHe NapaMeTphl HaIeKHOCTH,
JIONTOBEYHOCTH H PEMOHTONMPHTOOHOCTH:
- cpemHAs HapaboTKa Ha 0TKa3 He meHee 40000 u;
- raMMa-npoueHTHEIH pecypc He menee 40000 4 npu ¥ = 90 %;
- raMMa-TNpoLEHTHLIA CpOK CiTykObl npubopa He menee 15 net mpu y = 80 %;
- raMMa-TPOUEHTHBIH CPOK COXPaHAEMOCTH He MeHee |0 neT Ans oTannueae-
MBIX XPaHWIHIL WK 5 IeT AN HEOTAIIMBaeMbIX XpaHUnui npu y = 80 %;
- cpelHee BpeMs BOCCTaHOBJIEHMA paborocnocofHoro coctoshus He Oonee 3
4acoB;
MouHocTh notpednsemasn OT CETH NMUTAHUA NPH HOMHHATLHOM HaNpPMKEHHH,
He Gonee 30 BA.
Macca reneparopa He Gonee 3,5 Kr.
I"abapuTHbie pasmepsl reHepaTopa 290 x 129 x 222 mm.
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3 COCTAB KOMILLIEKTA NNPHBOPA

3.1 CocTaB KOMILUIeKTa nocTaBkn npuGopa npuseneH B TaGauue 1.

Tadnuua 1
) O603HaueHHe HanmeHoBanue Konu-| Tlpumeuanue
4ECTBO
MEPA.411645.002 Ieneparop '4-219 1
3anacuele yacTy ¥ npuHaiesxkHocTH (3UIT)

MCMK .323365.001 dyraap* 1 Jlna xpaHeHHs 1

MCMK.323365.002 dyTnap** 1 | TpancnopTHpoBa-
Hus

MEPA.685061.005 Kagens 1 | K8 (CTBIK C2,
RS 232)

MEPA.685061.006 Kabenb coe TMHUTENbHBIN 1 | K9(7/3,04 -
7/3,04)

MEPA.685061.007 Kadens coeAHMHHTENLHLINA 1 | K10 (baioner -

N OaiioHer)
0100.481.005 TY Bcraska rnaekas BI126-1B 2 | CereBas
y 1,0A 250B
SCZ-1R LIHyp coeaAHHHTENbHbIH 1 CereBor
DKCNIYATAUHOHHAS AOKYMEHTAUHS
- MEPA. 411645.001P3 | 'enepatop curnanoe ['4-219. 1
PYKOBOJICTBO N0 3KCIUTYaTaLMH.
MEPA. 411645.001®O | 'enepatop curHanos ['4-219. 1
dopmyssip

* - ans npudopos ¢ npuemxoit 13
**. nns npubopos ¢ npuemkoit OTK
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4 YCTPOWMCTBO H PABOTA

B COOTBETCTBHM CO CXEMOM 3NEKTPHYECKOH NPHHUMNHAILHOM, NMPHBEAECHHON
B NPHJIOKEHHH, TEHEPATOP COCTOMT H3 CNEMYIOLHMX OCHOBHBIX Y3/10B:
- Al - KHIKOKPHUCTAUTHYECKHH rpadHueckuit WHHIHKaTOp
- A2 - nniata ynpaeiaeHHs
- A3 - BBbIXOIHO#H aTTEeHI0ATOP
- A4 - nnara cuHTe3aTOpa
- A5 - nnara crabunusaropa
- A6 - y3zen cunoBoro Tpancgopmaropa
- A7 - GpunbTp NUTaHUSA
PaboTa reHepatopa (A4) ocHOBaHa Ha NPHHLIUIE NPAMOro UHPPOBOTO CHHTE3A
yactoTel (Direct Digital Synthesizers, DDS). I"'eHepupyeMbIfi CHTHAN CHHTE3UPYETCS
CO CBOHCTBEHHON LUM(POBBHIM CHCTEMaM TOYHOCTBIO. YacToTa, amruinTyna M dasa
CHrHana B M0O0H MOMEHT BPEMEHH TOYHO H3BECTHbI H MOJKOHTPOIIbHbI.
3anaya DDS — nomyunTh Ha BLIXOZE CHIHAN CHHYCOHAATbHOH GOpPMbI
3amaHHo# yactoTsl. B DDS ¢opmupoBanHe BbIXOAHOrO CHrHANa NPOHCXOAHT B
uudpoBoii popMme npu nomolH UHGpo-aHanorororo npeobpazopanns ¢ GHY nns
nonassieHnsi 06pa3oB BBIXOIHOTO CMEKTPa, MOBTOPAIOLUINXCA C NEPHONHYHOCTBIO
yactoTo# muckpetnsaunu FCLK. [Ins nomyueHHs CHHYCOHOATbHOrO CHTHana Ha
sxon LIATT HeoGxomMMo nogark NocieaoBaTeIbHOCTL OTCYETOB (YHKLIHH Sin,
cneayrowmx ¢ yacrotoil Fclk. @opmupoBanue oTcyeToB QyHKUMH Sin nenaercs
TabnuuHbIM Metonom. Tabnuua nepekonuposky pasmeluaerca B [13Y. Koa, koTopsiii
nofaeTcs Ha anpecHblie BXoabl [13Y, ABnseTcs apryMeHToM QYHKUHH sin, a
BBIXOOHO# koA T13Y paBeH 3HaueHH10 PYHKUMH 118 QaHHOTO apryMeHTa. ApryMeHT
¢dyHkUMH sin win $asa, B OTIHUHE OT 3HaYEHHS (PyHKLIWH, MEHSRETCS BO BPEMEHH
_ nmHeiHo. JInHeHHO MEHAIONIYIOCS BO BPEMEHH MOC/IEI0BATENBHOCTD KOIOB
¢$opMHupyeT HakannuealowHi cymmarop. Hakannusarowni cyMmarop npeacrasnaer
coboii perucTp, KOTOPLIi B KKAOM TakTe paboTbl YCTPOACTBa nepe3arpyxaercs
BEJIMYHHOM, PaBHOH CTapoOMy COIEpKHMOMY, TUTIOC HEKOTOpas MOCTOSHHAA n00aBka
(puc. 1). Conepxumoe perucTpa IMHCHHO YBETHIHBACTCA BO BPEMEHH, 3aBHCHT OT
BEJIHYHHBI NOCTOAHHON NobaBkH. Koraa HakaruTHBalOILHA CyMMaTOp HCTIOTb3YeTCA
s GOpMHPOBaHHS Koza (a3sl, ero Ha3bIBalOT aKKyMYATOPOM (a3l

e
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Puc. 1. TIpsamoit undpoBo# CHHTE3aTOp Ha OCHOBE HAKarUTHBAIOMIEro CyMMaTopa
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BriXx0qHOH KOO aKKyMynaTopa (asbl MpeacTaBiseT cobod KO MTHOBEHHOH
(a3bl BbIXOAHOTO cHrHana. [TocToanHas nodaBka, KOTOpad HCMOL3yeTCA MpH paboTe
akKkymysaTopa ¢asbl, npeacTasseT cobof npupauienue $assl 3a 0OAHH TakT paboTsl
ycTpoiicTea. YeM ObicTpee u3meHsercs aza Bo BpemeHH, TeM Ooiblie yacToTa
reHepupyemoro cHriana. [1oyToMy 3HaueHHe NMpHpalleHHA (asbl SBIAETCA KOAOM
BBIXOJHOH YaCTOThI.

Ecnu npupaiieHHe ¢asbl paBHO eJHHHLE, TO MOBEJEHHE HAKAILIMBAIOLIErO
CyMMaTopa HHYeM He OT/IHYAeTCd OT MOBENEHMS NBOWYHOrO cuetunmka. Ho ecnm
npupaiiexne dabl OyaeT paBHO, HaNpHMep, IBYM, TO KOA a3kl OyOeT H3IMEHATLCA
BaBoe GuicTpee. [1pn 3ToM Ha LIATT koapl 6ydyT NOCTYNaTh ¢ TOH € 4acTOTOH, HO
OyaoyT npeacTaBnATh CoOOH He cocemHHe, a B3AThIC HEPE3 OAMH OTCHETHI QYHKUHH
sin. YacToTa reHepupyeMoro CHrHana npu 3tom OyaeT BaBOoe GofblIeH, a 4acToTa
JIUCKPETH3aLHH OCTAHETCS NPeXKHEH.

Akkymynatop ¢dasbl  paboTaeT ¢ MEPHOAMYECKHMH  MEPEMOTHEHHAMH,
obecneunsas apHGMeTHKY no Momymo 2". YacToTa mepenonHeHHs akkyMynaTopa
(assl paBHa 4acTOTE BLIXOAHOrO CHrHaNa. DTO HACTOTA ONpeaeaseTcs GopMynoi:

Four = M*Ferx/2%,

rae Four — BbIXOAHAd 4acToTa; Fepx — TakToBas uactota; M — koA uactotsl; N —
pa3pAaHOCTb aKKYMYNATOpa Basbl.

TakToBas YacToTa OENUTCA Ha HEKOTOPOE YHCI0, KOTOPOE OMNPENEACTCS KOAOM
YaCTOTbl M PaspadHOCTBIO akKymynatopa ¢asbl. [Ipn 3TOM war nepecTpoilku
YaCTOTHI He 3aBHCHT OT €€ 3HaYEHHS W PaBeH:

D Four = Fauk/2".

Tpy pa3pAmHOCTH HaKamMBalOWEro cymmaropa 48 GUT M TakTOBOH HacToTe
300 MI'u wyacTOTHOE paspelieHHE COCTaBlAeT MeHee 1,1-.e® Tu VYsenuuenue
pas’padHOCTH aKKymynstopa (a3l He TpeOyeT 0043aTeLHOrO YBEIHUYEHHS
paspsnHocTH anpeca IN3Y. Iins ymenbiueHus odbsema I3V ucnose3yercs CBOACTBO
cuMMeTpHH dyHkumy sin, B [13Y conepxuTca Tonsko 1/4 nepuona.

B DDS akxymynstop a3bl  QopmHpyeT mOCneIoBaTENLHOCT: KOLOB
MTHOBEHHO# (a3bl CHrHana, KOTopas H3MeHseTcd JIHHeHo. CKOpOCTh M3MEHEHHS
¢asel 3amaerca kogoM yactotsl. [Janee ¢ nomouwbto I13Y nuHeHHO H3meHsOwascs
¢daza npeobpasyerci B H3MEHAIOWMECA MO CHHYCOHIOAIbHOMY 3aKOHY OTCUETbI
BbIXOJHOrO CHrHana. DTH oTcyersl noctynaioT Ha LIAIL, Ha BbIX0oge KoTOporo
(opMHpyeTCs  CHHYCOMZANBHBIH CHTHAN, COCTOAWMA M3  «cTyneHek». Ouu
¢unsTpyroTcs ananoroesiM ®HY, ¥ Ha ero BbIXoAe MOMYYaeTCs CHHYCOMOATbHbIH
CHrHa.

JnHamuyeckHe napamMeTpbl CHHTE3HPOBAHHOTO MOIYJHPOBAHHOTO CHrHaIa
onpenensatoTcs paspanHocTeio Tpakta ALTI-LIATT cHHTe3aTopa, a Tak ke 4acTOTOH
npeodpa3zoBanus fs, koTopas noakHa GbiTh Gosbliue Nonockl curHana donee yem B 2
pasa. Hneansuwiit N-paspamueiii  ALTI-LIATT Ttpakt umeer norpewHoctd (no
NOCTOAHHOMY H/M MEPEMEHHOMY TOKY), CBA3aHHBIC TOJBKO C TpOLECCaMH
JHMCKPETH3AUWH H KBAaHTOBAHWA. MaKCHMalbHas MOrpewHoCTs, KOTOPYI HMeeT
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uneansHeli  ALIl npu ouudpoBbIBAHMH BXOOHOTO CHrHana, paBHa =1/2
HaWMeHbIlero 3Havamero paspsna. Curhan, npowenwudt N- pa3panHbli TpakT
LIATI-ALIT], npuoOpeTaeT wyM KBaHTOBaHMA. MOXHO NOKa3arb, YTO OTHOLIEHHE
CPENHEKBANIPAaTHYHOrO 3HAYEHHA CHHYCOHOAIbHOrO CHrHana, COOTBETCTBYHOLUETO
TIO/THOH WIKane, k CPeIHEKBAaAPaTHYHOMY 3HAUEeHHIO ITyMa KBAaHTOBAaHHSA PaBHO:

K=(6,02N+1,76) 1B (1.4.1)

rae N - gucno pa3panoe B HaeanbHOM LIATI-ALIIT TpakTe.

TMpu cuHTese AM curHana npH BHYTPeHHeW CHHYCOMAAMBHON MOXYISLMH
HCTonb3yeTcs hopmyna:
Y(t)=k¢ *A*(1+K*sin(@wmt))*sinoyt

K¢. MaciuTaGHbI# YacTOTHO-3aBHCHMBIA KO3 GHUHEHT KanHOPOBKH
A-aMIIIHTYa Hecyllied 4acTOThl

K- k03 $HUNEHT aMMINTY AHOH MODYNALMHK

(m- KPYTOBas 4acToTa MOIYJIHPYIOWIEH 4acTOThl

©p- KPYTOBas 4acToTa HeCylleH YacTOTbl

t - Texymee BpeMs

[Tpu 3TOM OWHAMHYECKHM TapaMeTpoM, C TOYKH 3peHHs ympaeieHus DDS,
ABNAETCA 3HaueHHe MHokuTead K¢ *(1+K*sin(wyt)), KoTOpbid BbIYHCAAETCA B
peanbHOM MaciTabe BpeMeHH H 3aHocHTcs B DDS He menee 10° pas B cekynny. Bee
KOHCTaHTBI H TepeMeHHble, HCTOb3yeMble NPH BLIYHCIIEHHH, HMEIOT Pa3paOHOCTD
16 6uT. Pe3ynsTarhl BhIYHCIERHHA OKpYrsioTes 10 11 GMT nmoc 3xak (pa3psaaHocThb
YMHOXHTENA) H 3anmucbiBaioTci B DDS. JIMHaMHueckMi IMana3oH 3HaueHHH
KO3pdHLUHEHTa MOXYNAUHH OrpaHHueH 9,5 pa3psnamH, 9To obecmeunBaeT war
u3MeHeHns kodppuunenta momynsuuu 0.1 %. TIpH BHyTpeHHeH MOIYNAUHH
CHTH&IOM, HMEKOUINM TMpPAMOYTONibHYI0 (opMy, 3HAUEHHS MHOXKHTENs sin(opt)
3aMEHAIOTCA Ha [HCKPETHYIO KOHCTAaHTy paBHyio | WiM -1 koTopas Tak ke
BLIYHMCNIAETCA B peanbHoM MaciuTabe BpeMeHH H 3aHocHTes B DDS me menee 10° pa3
B CekyHIOy. Pexum AHM spndercs pa3sHOBHIOHOCTbIO pexkuma AM. Tlpu aTom
3HayeHHe Kodpduunenta K ¢HKCHpoBaHO M paBHO 1, a 3HaYeHHS MHOXHTeNs
sin(@wt) 3aMEHAOTCA Ha JIMCKPETHYK KOHCTaHTy paBHyw 0 wmm -1. TouHocTs
YCTaHOBKH aMILTHTYIbl HECYINEro CHrHana obecneynBaeTcs yCTAHOBKOM YacTOTHO-
3aBHCHMOr0 K03((HLUMEHTa nepedadyH BBIXOLHOTO TPaKTa, BBIYHCIAEMOrO TPH
KaTM6POBKE H XPAHSAIIEMCS B 3HEPTOHE3ABHCHMO# NAMSATH reHepaTopa.

Illpp AM MOOynsuMH OT BHEIIHETO CHTHAaNa 3HaueHHE MHOXHTeNs
A*(1+K*sin(omt)) 3aMEHACTCS Ha MEPEMEHHYIO, BBIYHCIAEMYIO NMPH OLM(POBKE B
peanbHOM BPEMEHH CHTHala BHEIDHEH MOOYJAUWH, MOCTYMalomero Ha
COOTBETCTBYIOWIMHA BXOI reHepatopa. [IpH 3TOM OleHHBaeTCA CpeoHHH YpOBCHb
MOIYJ/IMPYIOILEr0 CHrHana MpOM3BOJLHOH (GOpMBI H  BbIYHCNAETCA  TeKyLIHH
K03 HUNEHT MOMYNALUMH, 3HA4YeHHe KOTOPOTO BBIBOAWTCS Ha WHIMKaTOp
reHepatopa. PaspsaHocts BxoaHoro ALITT coctasaser 13 GHT nikoc 3HaK, CKOPOCTh
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NpeoGpa3oBaHus He MeHee 60 ThIC. OTCYETOR B CEKYH.Y, 4TO 00ecreynBaeT noaocy
BHEUIHEr0 MOAYIHPYIOWEro CHrHaa OT NOCTOAHKOro Toka 10 20 kI u.

Ipn AHM MOZyNAUHK BHEWHHM TFEHEPATOPOM OJLKEH ObITh HCTOUHHK ¢ TTJI
ypoBHamu. [Ipn 3TOM MOZYnHMpylOwWHii CHrHal NOA3ETCA HA COOTBETCTBYIOWMH
undpoeort Bxom DDS cunTesaTopa, yTo ofecrnedMBaeT KAK MHHUMANBHOE Bpems
3aePXKKH, TaK H MHHMMaIbHOE BPEMA CaMOro (POHTA MOIYTHPOBAHHOIO HMITYJIbCA
npu noboit YCTaHOBIEHHOM HecylleH 9acToTe H B moboit Texywe#t dase Hecyuweh
4aCcTOTHI.

[Tpn cuuTese UM curhana npu BHYTpeHHed CHHYCOMOANLHOR MOZYNALMM
ucnone3yercs Gopmyna:

Y(t)=ks *A*sin((wy+D*sin(wpt))*t)

K¢. MacwTabHbif HaCTOTHO-3aBHCHMBIH KO3QDHLHEHT KATHOPOBKH
A-aMIUIHTY A Hecylied 4acToTel

D- nesnaums 4acTOTHOM MODYJISLNH

Oy~ KPYroBas 4acToTa MOAYJIMpYoLLeH YacToTsl

®y- KPYroBas 4acToTa Hecyued YacToThI

t - TeKyuice BpeMs

Ilpn 3TOM AHHAMWYECKMM NAPaMETPOM, C TOUKH 3peHHA ynpasnenus DDS,
SBNAETCA 3HaueHWe nepemeHHOH D*sin(wyt), KOTOpas BLIYMCAAETCH B PEATLHOM
macwtabe BpemeHHM W 3aHocuTcs B DDS Bee KOHCTaHThl M nepeMeHHbie,
HCOMB3yeMble MPH BBIMHCICHUH, HMEIOT paspaaHocTb 16 6ut. Tlpu BHyTpeHHeH
MOOYNAUHH CHTHAIOM, HMEKOWHM MPAMOYTONbHYI0 (GOPMY, 3HAUEHHA MHOXKHTENS
Sin(wyt) 3aMEHAIOTCA HA JHCKPETHYIO KOHCTAHTY paBHYi0 | WM -1 KOTOpas Tak ke
BLIUMCIISETCS B PeabHOM MaciuTabe Bpemeru u 3aHocutcs B DDS. IMpn cunTese UM
CUrHaa NpH BHYTPEHHEH MOMYJIALMHA CUIHAIOM TPEYTONbHOH POPMBI HCTIONb3YETCH
dopmyna:

Y(t)=k¢ "‘A"sin((wwS‘wdt))‘t)

K¢. MacwTabHBIH YaCTOTHO~3aBHCHMBIH K03ODHUMEHT KATHOPOBKH

A- aMILTHTYJa Hecyulei 4acToThl

S- CKOPOCTL NMHHEHHOTO H3MEHEHHSA HacTOThI

4~ ACBHALMA MOTYNHPYIOWEH YacTOThI

Oy~ KPyroeas uacToTa Hecylei 4acToThl

f - Texyuiee spems

[Tpn cunTese UM curHana npu BHYTPEHHeH MOOY/ALUMH CHTHANIOM JTHHERHO-
MMMYbCHOH GOPMbI AHHAMHYECKUM NMAPAMETPOM, C TOYKH 3PEHHS YIpaBIEHHA
DDS, aBnseTtcs Tak ke 3HaueHHE A, HMeEIOLIEe pa3paaHOCTh | | BUT moc 3HaK.

Pesyneratst  BbmMcneHnit  mMeroT  paspagHocTs 15 GHT  moc  3Hak,
BbIYMCASIOTCA M 3anuchiBaloTcs B DDS He menee 10° pa3 B cexynmy . TouHOCTb
YCTAHOBKH aMIUIMTYAbl HECYIIErO CHTrHana o0ecneynBaeTes YCTAHOBKOH 4acTOTHO-
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3aBHCHMOTO Kod(hdHuHeHTa mepedayH BBIXOOHOrO TPaKTa, BBIYHCIAEMOTO NpH
KaIHOpOBKE H XPAHAEMCA B JHEPrOHE3aBUCHMON NaMATH reHepaTopa.

Ipu UM momynsiuMK OT BHELIHEro CurHana ynpaenesue DDS npoucxomut
aHanorM4HO peXxHMy AM oT BHellHero curiana. CHrHam BHEWHeH MOOYJALMH C
amruiHTyn0# S B cootBeTcTBYeT nesnaunn UM momynnposanHoro curnana 100 kI,

TouHOCTE BOCTIpOM3BeNeHHA TeHepaTopoM [4-219 napameTpoB MOIyNSUMH B
paGoyeM IManasoHe TEMINEPATyp OMNpENesiSeTcs TOIBKO CTAOWILHOCTBIO ONOPHOTO
reHepatopa. [lorpeuwlHOCTH NapaMeTpOB MOMYJALUMH 3aBHCAT OT MNPaBHIbHOCTH
anropuT™Ma, peanH3oBaHHoro B reHepatope [4-219 u obecneunBaroTca  ero
CXEMOTEXHHYECKHMH pelueHUAMH. ['eHepaTop He HMeeT y3noB TpeOyloIMX NpH
H3rOTOBJNIEHHH PpETYJIMPOBKH, obecneuuBaiouleil CTabWIBHOCTE METPOIOTHYECKHX
napameTpoB npubopa B NpoLecce IKCIUTyaTalHH.

S CPEACTBA U3MEPEHHA

Cpenctsa H3MepeHHsA, HEOOXOIHMBIE 1A NOBEPKH, NpHBEACHb B Tabnuue 2
paszena 12 «MeToanKa MoBEPKH».

6 MAPKHPOBAHHE H IIVIOMEWPOBAHHE

6.1 Ha nuueBoii naHesnu HaHeCEeHbl HAUMEHOBAHHE W THN NMpubopa,
HaMMEHOBaHHe (PYHKLHH KHOMOYHOM MaHeH, BBIXOAHOTO pa3beMa H pazbeMa
BHEIIHEH MOIYIALUMH.

6.2 Ha 3anHe# naHeslH HAaHECEHBI:

- 3HaueHWe CUJTBI TOKA TUTaBKOM BCTABKH;

- MapKHMpOBKa BBOJAa CETEBOro Kabess;

- MapkHpoBka TymOnepa BbiGopa THNA NHUTalOLLEH CeTH;

- MapKHPOBK2 KJIEMMBbI 3a3eMJIEHHS;

- 3aBOJICKO/ HOMEp M TOIl H3TOTORNEHNSA NpHbopa;

- o6o3naveHne nHTepdeiicHoro pasvema RS-232.

6.3 TInombupoBanne npubopa MPOH3BOAWTCA OBYMs TLIOMOaMH Ha GOKOBBIX
CTEHKaX, pacrooKeHHbIX MO AEKOPATHBHBIMH YTOJKaMH.

7 YINAKOBKA

7.1 B cocTaB Tapsl BXOAST:

- TPaHCMOPTHbI#f AWK, TpPEOHA3HAYCHHbIR 114 nepeBo3ku npubopa H
IUTHTENIbHOTO XpaHEHHS;

- YKnanouHeli AwWMK (yTnap), npeaHasHaueHHbI N4 KPAaTKOBPEMEHHOTO
XpaHeHns Tpubopa, a Takke IUIA 3alMThl OT MEXAHWYECKHX MOBPEKICHHH MNpH
NEPEMCIICHHH B TPOLECCE IKCIUTyaTalMH. [Ipu mnocTaBke yKiadouHbIi AMKK
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HaXOAWTCA BHYTPH TPAHCMOPTHOTO M COLEPKHT MNpHOOP M MPHHAILIEKHOCTH,
HE00X0AHMbIE ANA pabOThl C HHM.

7.2 PacnakoBblBaHHE NPHOOPA NPOH3BOANTCA B CJEOYIOLUEM MOPAIKE:

- CHSTH BEPXHIOIO KPbIILKY SLUMKA TPAHCIIOPTHOTO;

- ofecnedyHTb JOCTYT K YK/TalOYHOMY AIIKKY (dyTasapy);

- M3BJIeYb YKIANOUHBIH AMMNK;

- CHAITB C YKJIaIOYHOT 0 AMHKa 00epTouHyto Oymary;

- W3BJI€Yb NPHOOP H MPUHALIEXKHOCTH H3 YKIAJOYHOTO ALINKA.

7.3 TloBTOpHOE ymakoBbIBaHWE nNpHOOpa BLIMOMHAEGTCA B  Cjedylolled
nocnea0BaTeIbHOCTH:

- NOMECTHTH NPHOOP H MPHHALNEKHOCTH B YKITAIOUHbIH AIHK;

- MOMECTHTh YK/IAJOYHBIA SLIMK B MOMHITHIEHOBBIA nakeT. Bo u3bexkaHue
HAKOTUIEHHS BJarH YMakoBKY PEKOMEHIOyeTcs MpPOBOAMTH B MOMEIIEHUH C
HOPMA/TbHBIM YPOBHEM BNIAXKHOCTH;

- 00epHyYTb YKNaN0YHBIiH ALUMK 00epTOUHO# OyMaroi 1 00Bs3aTh WINAraToM,;

- BLICTJIaTh TPAHCMIOPTHBIH ALMK BHYTPH OHTyMHOH OyMaroii;

- YNOXHTb Ha HO ALINKA KAPTOH ro)pHPOBaHHbIH, BbIAEPKAB TOJIIHHY C05
40 mm;

- TMOMECTHTb YKJIA[OYHBIH ALLHK B YNMAaKOBKY H 3arllOJIHHTh MPOCTPAHCTBO C
60KOB M MOA BepXHef KpbIIKOH ropuUpOBaHHBIM KapTOHOM, OOECNevHB IUIOTHOE
3anoNHeHHe;

- 3aKPENUTh KPbILLKY ALMKA TBO3IAMMU,

- OOMTb ALHK META/UTHYECKOH JIEHTOI;

- OrIOMOHPOBATD ALUHK;

- MapKHPOBATh AIUHK YepHO#H IMansio HLI-11.

8 MNOAIOTOBKA TEHEPATOPA K HCIIOJIL3OBAHHIO
8.1 Mepsi GesonacHocTH

8.1.1 Tlepen Hauanom paloTBl C reHepaTOpPOM HEOOXOAWMO BHHMATENbLHO
H3YUYUTh PYKOROACTRO NO 3KCIUTYaTALUMHK.

8.1.2 HanpsskeHne nMTaHUA FEHEPATOPA JOJUKHO yLOBJIETBOPATH TPeGOBAHHIM
n. 1.2.8.3 nacroswero pykosoacTsa. [TnTaiowasn po3eTka A0/KHA COAEPXKaTh LEMb
3ALUMTHOrO 3a3eM/IeHHS.

8.1.3 Tlpu 3KcruTyaTauMH reHepaTopa HeOOXOAHMO CJIEQHMTE 3@ HCTIPABHOCTBIO
kabens nuTanus. PaboTa ¢ NOBpE:KIEHHBIM KabeneM HeIoMyCTHMA.

8.1.4 Tlo TpeGoBaHHAM GEe30MaCHOCTH reHEpaTop COOTBETCTBYET
['OCT P 51350-99.

8.2 Iloarororka k padorte

8.2.1 BoiHyTh rexepaTop M HEOOXOAHMBIC NPHHALIEKHOCTH W3 TabelbHON
YMaKkoBKH. [TpOH3BECTH BHEIIHHI OCMOTP H YOeaHTLCS B OTCYTCTBHH MOBPEKAEHHH.
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Mocne npeGbiBaHHs reHepaTopa B YCJIOBMSX, HE COOTBETCTBYIOUIHX pabouHM,
HeoOX0OMMO Mepen  BKJIOYEHWEM BblAEPXkaTh €ro B palOYMX YCIOBHAX HE MeHee
IBYX 4acoB.

8.2.2 YcTaHOBHTL reHepaTop Ha pabouee MECTO He MOABEP)KEHHOE BUOpauUy U
coTpsiceHusM. J{ns ofecneueHns BEHTHIALWH Npubopa HE NOMYyCKaeTCs 3aKphIBaTh
BECHTWIALUMOHHBIE  OTBEPCTHA  TEHeparopa BO  BK/IKOYEHHOM  COCTOSHHM
NOCTOPOHHHMH MpEAMETaMH W CTaBHTh BKJIIOUEHHBIH TeHepaTop Ha Ipyrue
paboTatomue npudopsl.

8.2.3 YcraHoBute TyMOGnep BbI6Opa THNA MHUTAlOWIEH CETH B COOTBETCTBHE C
HCNOMb3YEMOH MHTAKOLWEH CETHIO.

Buumanme! Ilpu Bbimycke reHepartopa, Tym6iep Bbibopa THNa nuTaomen
CeTH YCTaHOBJIeH B nojoxenue 220 B, 50 I'm (n 2.8.4), npu 3TOM B OKHe
TymGaepa unTaercs Haamuch «230». HeaomycTHMO noAKII0YaTL reweparop K
nuTalomei ceTH ¢ HanpsixkeHnem 220 B, eciin TymG1ep BeI60pa THNA NHTaKW0 e
ceTH cTouT B nonoxennu 115 B, 400 I'u.

8.2.4 VYcraHoBuTs TymOnep nuTarolled ceTH Ha 3aqHel naHenH reHeparopa B
coctosune  "BBIKJI". Tlpu  HeobGxommmocT  paboTel  reHepaTopa  C
nocnenosatenbHbiM HHTepdeiicoM (RS-232) coenwHuTs Kabenem M3 KOMIUIEKTa
reHepatopa COOTBETCTBYIOUIME palbeMbl TEHEPaTopa M BHEIIHETO YCTPOHCTBA.
[MonpoGHoe ucnonb3oBaHne HHTepdeiica paccMoTpeHo B . 8.3.8.

OGecneunTs 3asemnedue redeparopa B cooTBercTBUM ¢ 'OCT P 51350,
NOAKTIOYHTh 3a3eMJIAIOILMA MPOBOAHHK K KJIEMME 3a3e€M/ICHHA Ha 3alHed NaHelu
reHepaTopa.

TTooKMOYHTE TeHepaTop K TMHUTaKolle CeTH uepe3 PO3eTKy CONepXkallyto
KJIEMMY 3aIIHTHOTO 3a3eMJIEHHs C MOMOMIbIO Kabens MUTaHus.

8.3 HcnonbloBanHe reHePaTOpPa H NOPAAOK paboTbi

8.3.1 [lepemnss maHenb reHeparopa
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ﬂepenmm MaHENb rEHEPATOPa UMEET CIETYHOUIHE OPraHbl YyNPaBJIEHHA:

X

%0

- KHOIKa NepeBoa reHepaTopa B HCXOAHOE COCTOAHHE (PEXKHM padoThl
HEMO/Y/IHPOBAHHbIA BbLIXOAHOH CHrHal, OGHYNAIOTCA BCE NapaMeTphbl)

- KHOIKA BKJIHOYEHHSA BBIKJIOYEHHUSA TNOLCBETKH

@ () - xHonka nepesona B pexHM peryJHPOBKH KOHTPACTa H30GpaKeHHs Ha

Sl

.OO:. O

HT

AM

M

&=

HHIHKATOpE, PEeryMpoBKa OCYLIECTB/IAETCA BPALICHUEM PYUKH &=

- WJIHI NEPEMEHHOTO PE3HCTOpa IJIA PETYJIHPOBKH APKOCTH MOLCBETKH

- KHO[IKA NEPEKIIIOYEHHUA B PEKHM - HEMOLYJIMPOBAHHBIA BbIXOLHOM
CHrHan

- KHOMKa NepPeKIIOYEHHA B PEKHMbl AMIVIHTYAHOH MOIY/1AUHH
BHELUHWM CUTHAIOM, BHYTPEHHHM CHTHA/IOM CHHYCOHMAATBHOH GOpMBI
HIIH MEaHIIpOM

- KHOTKA NEPEeKNIOUECHHNA B PeKHMbI Ha30BOH MOIY/ALMH BHELIHUM
CHTHJIOM, BHYTPEHHHM CHTHANIOM CHHYCOHIbHOH GOpMbI HIIH
MEaHIpOM

- KHOMNKa NEpeKIoYEHHs B PEKHMbl YaCTOTHOH MOILY/IALMH BHEIWHHM
CHTHATOM, BHYTPCHHHM CHTHA/IOM CHHYCOHIANbHOM HOpMBI HIIH
MeaHIpoM, THHEHHO YacTOTHOH MOZYJIALHH, HMITYJIbCHOH JIHHEHHO
YaCTOTHOMA MOAYJ/IALUHH

- KHOTMKa NepekIioueH s B PeXKHMbl HMITY/IbCHOH MOLY/IALUMH BHEIWHHM
WM BHYTPEHHHM CHTHANOM YNpPaBleHHA MOIyNAUHei

- KHOMKAa MmepeBOda B PEXKMM BBOJA HECYIIEH 4aCTOTHI BBIXOLHOIO
CHTHana, 1 HayanbHOH 4acToThl (Fo) B pexmnmax nuHeiHHO-
HUMIYIbCHON H TPEYTOobHOH 4acTOTHOH MOIYJALUHH

- KHOTKa TMepeBOAa B PEKHM BBOAA MNapaMETPOB MOMY/IALMH

- KHOMKAa MEpeBOAa B PEXHM YCTaHOBKH YPOBHS BBIXOAHOrO CHMrHana
- KHOMKa BKJIFOYEHMA / BbIKJIIOUEHHA BbIX0da

- KHOTKH yMpaBieHHA KypcopoM

- KHOMKM BbIGOpa npenena

- KHOIMKa ('bHKCﬂllHH BBCICHHOTrO 3HA4YCHHA TNMapaMeTpa W BbIXO0Ja H3
pexHMa BBOJA 3HAYCHHA MNapameTpa
- pYuYKa M3MEHEHHA 3HAYE€HHMA BE/IHYHHBI BBOAHMOrO NapameTpa
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lMocne BKmMoOueHMs reHepaTop YycTaHaBnkeaetcs B pexnm «HI». Tlpu
HEOOXOOMMOCTH, MOCHE HaKaTHA KHOTMKH TEpPeBONa B PEXHM  PETYJIHPOBKH
KOHTpacTa HM300paKeHHs Ha HHIHKATOpe, OTPEryHpoBaTb KOHTPAaCTHOCTDH
BpallleHHeM pyYKH. PerynupoBka IPKOCTH TMOICBETKH HWHIMKATOpa pETyIHpyeTCs
LUTHLEBBIM  PeryNsTOpOM Ha TiepeqHed naHenn renepatopa. OTkmoueHue
BKJTIOYEHHE TI0ACBETKH HHINKATOPA OCYLIECTB/IAETCA COOTBETCTBYIOLIEH KHONMKOH Ha
nepeaHed naHenu reHepaTopa.

Buumanue! Tpu paGoTe ¢ reHepaTopom BO HibekaHHe (GaBHCAHHA»
npoueccopa Heo0XoAuMO mepel OTK/IIOYeHHEM BbIXOJHOTO0 CHIHajNa
reHeparopa 3a()MKCHPOBATL BBOIHMbIi MapaMeTpP Ha)aTHeM KHONKH
«BBOI». B cayuae «3aBHCaHHsi» TIPOH3BECTH NeEpe3arpy3Ky COIJIacHo
n. 8.3.7 nacTosimero pykosoacTBa.

8.3.2  PexHM HeMOIy/IMPOBaHHOI TeHepalHH

I'eHepaTOop mNepeXOOHT B 3TOT PEXHM NpH HaxaTHH KHonkH «HI», npu
BKJTIOYEHHH TEHEepaTopa, a Tak e rocje HakaTHi KHOMKH «X».

Pabounit IManasoH 4acToT - ot 1 Tu no 100 MT'y;

Llar nepecTpoiikH 4acTOThbI -010.001 Ty mo 10T

VpoBeHb BLIXOOHOTO CHrHana - ot 10 MkB o 1B Ha
Harpy3ke 50 Om

[llar nepecTpoikH BBIXOOHOTO CHTHAla - ot 1 MxkB no 10 MB

JIns yYCTaHOBKH TMapaMeTpPOB BBIXOJHOTO CHTHana HeoOXOIUMO HaXaTh
KHOTKY «FHec», TpH 3TOM TreHepaTop MNepedleT B PeXHM BBONA BEJTHYHHBI
Hecymued 9YacTOThbl BBIXOOHOTO CHrhana. Ha HHAMKaTope B Mosie HHIMKALUHH
3HaYeHHA HecymeH 4YacToThl TMOABHTbCA Muraromas JHHua. C nomomblo
KHOTOK «¢— —», «| T W PYUKO# ««>» YCTaHOBHTb TpebyemMoe 3HaueHHe.

- Tlpn HakaTUM KHOMOK «<¢— —» MHrawllee OKOHYaHHE JIMHHH Kypcopa
Oyner nepememartscs. OKOHYAHHE JTMHMM Kypcopa  OMpeNeiseT ¢  KaKoro
3HaKoMecTa OyneT BBOIOMTLCA 3HaueHHe MapameTpa. HakaTHeM KHOMOK «— —»
YCTaHOBHTb HYXHOE TNOJIOXKEHHE Kypcopa.

- KHomkamu «| t» yCT@HOBHMTB HYXKHbIH Mpenes (NpH HYJEBOM 3HaYEHHH
BBOIMMOTrO NapaMeTpa MEpEKTIOMEHHE Npeaaa He POHCXOINT).

- BpatueHneM pydkH ««<>» BBECTH HYXHO€ 3HaY€HHE napameTpa.

- Haxarts kvonky ‘BBOJI’. Tlpu 3TOM mpoH30iiaeT pHKcalHs BBEAECHHOTO
napaMeTpa M BBIXOL M3 P€XHMa BBOJA 3HAYEHHs IlapameTpa.

- Hawats kHonky «UBbIx». B 30He HWHIOMKALMH BBIXOJHOTO HaMpsKEHHA
IO/DKHA MOABHTLCA MHTalomas JHHHA Kypcopa. C MOMOLIBIO KHOMIOK «e— —», «|
™, «» u «BBOJ]» BBECTH HY)KHOE 3HAUEHHE YPOBHSA BLIXOJHOrO CHTHANA.
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Puc 3. Bua MHIMKaTOpa reHepaTopa B pesKHMe HeMOdy THPOBAHHbBIX KoseOaHHil.

8.3.3 PexuM aMIUIHTYIHO#H MOOyNAUHH

["eHepaTop NEpEXOIHMT B 3TOT PEXHM TIPH HAXKaTHH KHONKH  «AM». Tlepsoe
HaKaTHE KHOTKH YCTAHABJIHBAET PEXHM «AM» OT BHYTPEHHErO CHHYCOMAATLHOTO
reHepaTopa, BTOPOE HAKaTHE KHOMKH yCTAHAB/IMBAET PEXUM «AM» OT BHYTPEHHEro
reHepatopa CHTHana NpPAMOYrO/JIbHOH (OpMbI, TpeTbe HakaTHe  KHOIMKH
YCTaHaBJIMBAET PeKHM «AM)» OT BHEWIHEr0 HCTOYHHKA.

Pabouuii AMana3oH 4acTOT BLIXOOHOro curHana - ot | 'y mo 100 MI'y

Lllar mepecTpoikH HeCyLUEeH YacTOThI -070.001Tu pno 10T
JlBa BMO2 BHYTPEHHEro MOZY/IHPYIOLIErO HaMNpsiKeHHs:
- CHHyCOMaNbHBIH C 4acTOTOMH -o1 0,1 T'u oo 100 k'
. - MPAMOYOMNbHBbIH -0t 0,1 'y no 100 kI'y
. C LIAroM nepecTPOiKH =070, 'y mo 10Ty
KoaddnuneHT aMninTy 1HOH MOIYNALHH OT
BHYTPEHHETO reHepaTopa peryHpyeTca - ot 0% 10 99,9%
c warom 0,1 %
VYpoBeHb BBIXOAHOTO CHTHaNa 6e3 Moy aunH - ot 10 MxB 10 0,5B
Ha Harpy3ske 50 Om
Hlar nepecTpoiik1 BLIXOOHOTO CHrHaia - ot 1 MxB 10 10 MB

JIns ycTaHOBKH napameTpoB BhIOpaHHOTO pekrMa « AM» HeoDX0AHMO HakaTh
KHONKY «FHec», mpu OJTOM reHepaTop TmepefiieT B peXHM BBOAA Be/IHYHHBI
HECYIIEH 4acTOTBI BBIXOJHOTO CHrHana. Ha wMHOMKaTOope B moJsie MHOHKAUUH
3HQYEHHA HECYIIEH YacTOTbl [MOABMTbCA MHramowas JuHHA. C nomoulbio
KHOMOK «¢— —», «| T» M pyuKO# «+>» yCTAaHOBHTb TpeOyeMOEe 3HauCHHE.
- Tlpu HakaTHM KHOMOK «+— —» MHrawllee OKOHYAHHE JIMHHH Kypcopa
Oynet mepemewarscs. OKOHUaHUWE JIMHWM Kypcopa  OnpefensieT C  Kakoro
- 3HaKoMecTa OyneT BBOOHMTBCA 3HAuCHHE MapameTpa. HakaTHeM KHOMOK «+— —»
YCTaHOBHTB HY)KHOE NOJIOXEHHE Kypcopa.
- Knonkamu «| t» yCTaHOBHTH HYKHBIH Tpefen (MpH HYJIEBOM 3HaueHHH
5 BBOIMMOrO NapaMeTpa MepeksIioueHHe Npeiesia He MPOHCXOIHT)
- - BpaweHnem pyuxyn «+>» BBECTH HyXKHOE 3HAYE€HHE Napamerpa
- Haxartb knonky «BBO/». Ipu 3ToM npou3oiiaeT ¢pukcauns BBEAEHHOrO
MapaMeTpa M BBIXOJ M3 peXHMA BBOJA 3HAUEHHs MapameTpa.
- - HaxaTe kHoOnky «UBbiX». B 30He WHIMKALHU BBIXOAHOTO HaMpsKeHHs
0OJIKHA MOABHTLCS MHrarolas JHHHUsA Kypcopa. C MOMOILBIO KHOMOK «— —,
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«| 1, «» u «BBOI]» BBECTH HYKHOE 3Ha4€HHE YPOBHA BBIXOOHOTO CHTHAA.
[Mpx MODyNsUMH OT BHYTPEHHErO reHepaTopa, Nnoc/eaoBaTelbHLIM HakKaTHeM
kHonkH  «MOJ]» nepeBecTH reHeparop B peXHM  BBOAA OOHOTO M3 IBYX
napameTpoB MOAYNALHH: KOI(D(GHLUNEHTA MOMYNALMH H YACTOThI MOLYIAUKMH. [1pn
3TOM TNOJI COOTBETCTRYHOLEH IIKANOH MOABHTCA MHralomas JHHHA. C noMomeio
KHOTIOK «+— —», «| T» H PYYKOH «¢>» YyCTaHOBHTb TpebyeMoe 3HaueHHe.

- TlpH HakaTHH KHOTIOK «+— —» MHraiollee OKOHYaHWe JIMHWH Kypcopa
Oynet nepemeatscs. OKOHYAHHE JIMHUK KYpCOpa OMpeNenseT C Kakoro
3HakoMecTa OyneT BBOOWTBCA 3HaueHWe napameTpa. HakaTvem KHOMOK «— —»
YCTaHOBHTb HYHOE MOJIOKEHHE Kypcopa.

- KHonkamu «| t» YCTaHOBHMTB HYXXHBIA npenen. (MpH HyJIEBOM 3HAUEHHH
BBOJMMOTO NMapameTpa NepeksIloueHHe Npenana He NPOUCXOIHT)

- Bpamennem pydkH «+)» BBECTH HYKHOE 3HaUEHHE NapameTpa

- Haxars kHoniky «BBOI». TTpu 3ToM npowusofneT ¢ukcauns BBeOEHHOTO
napaMeTpa M BLIXOO M3 peXHMa BBOJA 3HAYEHHS NapameTpa.

2|Fe=0.5000000 My Al

AR - LN o U. - 0.50B
Fuon=0.0000  000.0 s +0.0[b

2 Feez 0.5000000 Mru| Zu

- _ 0508
Fug=0.00000 000.0 |Ue =+0.005

Puc 4. Bun vHankaTopa reHepaTopa B pexxHMe aMIUTHTY IHO-MOIY/THPOBaHHBIX
konebaHHH OT BHYTPEHHErO reHepaTopa.

[Tpn Moy nsiuMK OT BHELWIHEr0 HCTOYMHHKA, Ha COOTRETCTBYIONLIEH Kane
oTobpakaeTcs TeKyIee 3Ha4eHHe K03 HHLHEHTa MOTY LMK 3aBHCAILEE OT
aMIUTHTY Ikl BXOOHOTO curHana. [Tpu HeoOXxoouMocTH, HakaTHeM KHonkH «MOI»
TIEPEBECTH FEHEPATOP B PEXKHM KOPPEKTHPOBKH ko3 dHumeHTa monyasumn. C
TIOMOIIBIO PYUKH «+>)» YCTaHOBUTH Tpefyemoe 3HaYeHWe H HAKaTh KHOTIKY
«BBOIl». Tlpn aTom npou3oineT pukcauua BBEAECHHOIO MapameTpa H BbIXOA H3

peXHMa KOPPEKTHPOBKH 3HA4Y€HHs napameTpa.
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Puc 5. BHI HHOMKATOpa reHepaTopa B peXKHME aMIUIHTY IHO-MOIYJ/THPOBAHHbIX
KoneOaHH OT BHELUHEro HCTOYHHKA.

8.3.4 PeXMM YacTOTHOW MOy IALHH

[eHepaTop TNepexOdMT B 3TOT PEKHM TpH HakaTuu kHonkn «HYM». Ilepsoe
Ha)KaTHe KHOMKH YCTaHaBIHBAeT pekHM «UM» OT BHewHero curHana. Bropoe
Ha)kaTve KHOMKH YCTaHaBNHMBaeT pexuM «UYM» oT BHYTpeHHero reseparopa
CHTHana TpeyronbHoH ¢opmbl. TpeTbe HaKaTHE KHOMKH YCTAHAB/IMBAET PEXHM
«YM» 0T BHYTpEeHHero reHepaTtopa JHHEHHO-HMMYJIbCHOIO cHrHana. Yerseptoe
Ha)kaTHe KHOIMKH YCTaHaBIIHBAET peskHM «YM» OT BHYTPEHHErO CHHYCOHAIBHOTO
reHeparopa, MiToe HakaTHe KHOTIKHM YCTaHABR/IHBAET pexuM «UM» OT BHyTpeHHero
reHepaTopa CHrHA/IOM NMPAMOYTO/IbHOH (OpMBbI.

PaGounii AMana3soH 4acToT BbIXOAHOTo cHrHana -ot 1 I'u go 100 MI'y
Illar nepecTpoiiky Hecyllei 4acTOThI -0r 0.001 'y mol0 'y
YeTbipe BUAA BHYTPEHHErO reHepaTopa

MOIY/IHPYIOIErO HAMPAKCHHSA:

-CHHYCOHQJILHBIH ¢ 4acTOTOH -0t 0,1 'y 70100 &'
-TpAMOYTOJIbHBIH -01 0,1 'y 70100 k'
C LaroM NepecTpoiku -01 0,1 T'u nol0 T
IeBHAUMA MOIYJALHH -or | T'u no 100 x'y

cwaroM ot | 'y go 0,1 k'

~TPEYTOJIbHEIA C perynupyemMon
JUTHTENIBHOCTBIO JINHEHHO-HAPACTaloLero
H JIHHEHHO-CMNIaJaloLero y4acTKoB
orudatouied B npegenax -or Imc mo 600 ¢

¢ warom ot 1 mc 10 0,1 ¢
npHpalleHne Mo YacToTe OT Hecylued
B KOHUE THHEHHO-HapacTaloLEro y4acTka

perynupyerca B npenenax -or | k['umo 50 Ml
-HHEAHO-UMITYJIBCHBIH C PEryIHPYeMbIM
QMana3oHOM HapacTaHHs YacTOTbl -oT Ik'u go 50MIu
BpEMA HapacTaHHs -ot IMc go 600 c
BpeMA nay3bl -oT Imc no 600 c
c warom ot | I'u no 10 kI"u;
YpoBeHb Hecyllero BbIXOAHOTO CHrHana -otr 10 MxB 1o 1B

Ha Harpy3ke 50 Om
Llar nepecTpoikH BBIXOOHOTO CHIHaIa -or 1 MkB no 10 MB
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JIns ycTaHOBKHM MapaMeTpoB BBIOPaHHOTO pexkiMa «UM» HeoOX0aHMO HakaThb
KHOMKY «FHec», npH 3TOM TreHepaTtop nepeileT B PeXXHWM BBOIA BEMUMHbI
Hecywed (HayanbHON) 4acTOTbl BLIXOOHOrO CHrHana. Ha MHaMkaTope B none

* MHIMKAUMH 3HAYEHMS Hecylued uacTOThl NOSBHUTLCA MUrarowas JnHua, C
NOMOWIBI KHOMOK «+— —», «| T» H pyukoil «e—» yCTaHOBHTH Tpebyemoe
3Ha4eHHe.

- TIpH HaXaTHH KHOMOK «+— —) MHralllee OKOHYaHHE NHHHH Kypcopa
Byner nepememathcs. OKOHYaHME JHHMM Kypcopa  OMpedenseT C  Kakoro
3HakoMecTa OyneT BBOOMTBHCA 3HaueHWe napameTpa. HaxaTHeM KHOMOK ««— —)
YCTaHOBHTb HY)KHOE MOJNIOKEHHE Kypcopa.

- KHonkamu «| T» YCTaHOBHTb HY)KHbIA rpenen (MpH HyNE€BOM 3HAUYEHHH
BBOIHMMOTO NapameTpa MNepekIIoYeHHe npeaana He MPOUCXOIHT).

- BpaleHneM pyYkH «<>» BBECTH HY)XHOE 3HaueHHe rapameTpa.

- Haxars kHonky «BBOI». Tlpu 3ToM mnpowm3soiineT pukcauns BBEAEHHOTO
napaMeTpa H BbIXOA H3 peXHMa BBONA 3HAYCHHA MapaMeTpa.

- Haxarte kHomky «UBbIX». B 30He HHIMKAUHH BBIXOAHOrO HanpsmeHHs
DO/DKHA MOABMTBCE MHrarollas JHHUS Kypcopa. C NOMOILLIO KHOMOK «— —y,

«| t», «=» 1 «BBOIl» BBECTH Hy»HO€E 3Ha4eHHE YPOBHS BLIXOJHOTO CHrHana.

[TpH MOZynsUHH OT BHYTPEHHETO T'€HEpaTopa, MOCNEN0BATEIbHBIM HAaXaTHEM
kHonkn «MOJI» nepeBecTH reHepaTop B PeKHM BBOJa OQHOTO H3 MapamMeTpoB
Momynsuuu. [IpH 3TOM nMoé COOTBETCTBYIOWIEH WKAIOH MNOABHTBCA MHraloLlas
nuHug. C NOMOWBI0  KHOMOK «+«— —», «| T» U pyukoH «>» YCTaHOBHTH
Tpebyemoe 3HaueHHe.

- Tlpu HaxaTHM KHOTOK «¢— —» MHralollee OKOHYaHHe JTMHHH Kypcopa
6yner nepememarbcsi. OKOHYAaHME JIMHWM Kypcopa oOnpenenseT ¢  Kakoro
3HakoMecTa OyleT BBOOMTBCA 3Ha4YeHHe napamerpa. HakaTHeM KHOMOK «— —»
YCTaHOBHTE HY>HOE M0JIOKEHHE Kypcopa.

- KHonkamu «| T» YyCTaHOBHTb HyKHbIH npenen. (MpH HyNEBOM 3HaYEHHH
BBOIMMOTO NapaMeTpa NepeKiloueHne npenana He MpOMCXOIHT).

- Bpaluennem py4kH «<+» BBECTH HY)XHOE 3HayeHHe rnapameTpa

- Haxars kHonky «BBO[». Tlpw 3ToM npon3oiaeT GHKCaUHs BBEIEHHOrO
rapaMeTpa i BBIXOI M3 peXHWMa BBONA 3HAYEHHA TMapamerTpa.

IpH MOXYNAUMH OT BHEIIHEro HCTOYHHKA, Ha COOTBETCTBYKOWIEH IuKane
oToOpakaeTcs TeKyluee 3HaYCHHE NEBHALNM YacTOThl, 3aBHUCALLEE OT aMIUIHTYIbI
BXOQHOro curHana. [lpu Heo6XonMMOCTH, HakaTHeM kHonkH «MO/I» neperecTH
TEHEPATOp B PEXXHM KOPPEKTHPOBKH IEBHALHH 9acTOThl. C MOMOILIBIO PYUKH «+*»
yCTaHOBHTb TpeOyemoe 3HadeHME M HakaTh kHonky «BBOI». TIpu 3Tom
NpOH30MNET (HKCauMs  BBEICHHOTO TapamMeTpa M BHIXOL M3  pekuma
KOPPEKTHPOBKH 3HaYE€HHA TlapaMeTpa.
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Puc 6. Bua HuaHkaTopa reHepaTopa B pekHME 4acTOTHO-MOMIYJIHPOBAHHbIX
KoneSaHHH OT BHYTPEHHErO reHepaTopa.
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Puc 7. Bua mnamkatopa renepatopa B pekuMe 4acTOTHO-MOIyIHPOBAHHBIX
konebaHHil OT BHEIIHErO reHepaTopa.
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8.3.5 Pexum dasosor MOIyISUNHH

[eHepaTop NEPeXOOMT B 3TOT PEKHM NPH HaXaTHH KHONKH «®M»x. IMepeoe
Ha)KaTHE KHOTKH YCTAHABJIUBAET PexHM «OM» 0T BHYTPEHHEr0 CHHYCOHIANbHOIO
reHepaTopa, BTOpPO€ HaKaTWE KHOMKH YCTaHaBIMBAeT pexkuM «PMy» ot
BHYTPCHHEr0 reHepaTopa CHrHana NpAMOYroibHOH (OpMbI, TpeTbe  HakKaTHe
KHOIMKH YCTaHaBNIHBaeT pexXHM «@M» oT BHEIIHEro cHrHana.

PabGouuii QManazoH 4acTOT BbIXOAHOro cHrHana - ot 1 'u mo 100 MlMu

Ilar nepecTpoikH HecylueH 4acToTbl -010.001 Tunol0I'y
JIBa BHIa BHYTPEHHETO MOIYIHPYIOWET0 HANPSKEHHS:
- CHHYCOMIANTbHBIH ¢ yacToToH -o1 0,1 T'u no 100 k'
- NPAMOYTOJIbHBIH -o1 0,1 Tu no 100 x"u
C IIAaroM MepecTpoikH -o10,1 Ty no 10T
aeBHauns asbl - o1 0 rpan. no 360 rpan.
C Iarom - 0,1 rpan.
YpoBeHb Hecyl1ero BbIXOIHOIO CHrHana - ot 10 MkB 1o 1B
Ha Harpy3ke 50 Om
Lar nepecTpoiikH BBIXOJHOTO CHrHana -ot 1 MxB no 10 MB

JIns ycTaHOBKHM NapameTpoB BbIOpaHHOTo pexkuma «dM» HeobxoauMo HaxkaTb
KHOMKy «FHec», npH 3TOM reHepaTop nepeHneT B PeKHM BBONA BENHYHHBI
4acTOThl HecywleH BbIXOQHOTO CHrHama. Ha MWHIMKaTope B mosie WHIHKAUMH
3HaueHHMs HecymeH wacTOThl MOSBHTLCA MHraiomas auHuA. C nomoulsio
KHOTOK «¢— —», «| T» U PYUYKOH «<«>)» yCTAaHOBHTL TpeOyeMoe 3HaueHHe.

- TlpH HaXKaTHMH KHOMOK «— —» MHramllee OKOHYaHHe JIHHHH Kypcopa
Oyner nepemewarbca. OKOHYaHHE JIHHHH Kypcopa  ONpedenseT ¢  Kakoro
3HakoMecTa OyleT BBOAWTHCA 3HaueHHe napamerpa. HaxkaTHeM KHOMOK «— —»
YCTaHOBHTB HY)KHOE MOJIOXKEHHe Kypcopa.

- Kuomkamu «| 1» YCTaHOBHTH HyXHbIH Tipenen (MpH HyJIeBOM 3HaYeHHH
BBOIMMOIO NapaMeTpa NepekIioYeHHe npeJana He MPOUCXOINT).

- BpameHneM py4kH ««>» BBECTH HYXHOE 3Ha4Y€HHE NapameTpa.

- Haxats kHonky «BBO». [Tpu 3ToM npou3oiineT Gpukcauus BBELEHHOIO
napaMeTpa H BbIXOA M3 peXMMa BBOJA 3HAYEHHA NapameTpa.

- Haxare kHonky ‘Upyx’. B 30He HWHIMKaUWH BBIXOIHOTO HAMpsKEHHA
JOJDKHA MOSBHTLCA MHUTAlOWas JIWHHS Kypcopa. C MOMOLIBIO KHOMOK «+— —»,

«| t», «—=» n «BBOI» BBECTH HYKHOC 3Haue€HHe YPOBHS BLIXOIHOTO CHIHANA.

IpH MOZynsuUHH OT BHYTPEHHETO TeHEPaTopa, NOCAeN0BaTENbHBIM HaXaTHEM
kHOMKH «MOJI» nepeBecTH reHepaTop B PeKHM BBOOA OOHOrO H3 NapameTpoB
momynsuuu. TIpH 3TOM NOAd COOTBETCTBYIOIIEH IIKANOH NOSBHTLCA MHraolLuas
nAuHuA. C NOMOIIBIO  KHOMOK «+— —», «| TH H pPyuYKoH «+>» YCTaHOBHTb
TpebyeMoe 3HaueHHe.

- Tlpu Ha¥aTHH KHOTOK «+— —) MHraioliee OKOHYaHHE JIHHHK Kypcopa
Oyner nepemewarscs. OKOHYaHHE J/MHHH Kypcopa oOmnpeienseT C  Kakoro

e e e e e e




3HakomecTa OyneT BBOAMTHCA 3HaueHHe mapameTpa. HakxaTHeM KHOMOK «+— —»
YCTaHOBMTH HYKHOE MOJIOKEHHE KYPCopa.
- KHonkamy «| t» YCTaHOBHTb HY>KHBIH mpenen (MPH HYJIEBOM 3HAYEHHH
- BBOJMMOrO MapaMeTpa NepeKToyeHHE Npeaana He MPOUCXOOHT).
- BpaimeHneM pyUKH ««» BBECTH HY)KHOE 3HaueHHe MapameTpa.
- Haxars kHonKy «BBOJI». TTpu 3ToM mpomu3oineT QUKCaUHs BBEOEHHOrO
d napameTpa H BbIXOI M3 PEKMMa BBOJA 3HA4YEHHsS MapameTpa.
[TpH MOMYMAUMH OT BHEWIHEr0 HCTOYHHMKA, Ha COOTBETCTBYIOLIEH MmKaie
oToDpakaeTcs TeKyllee 3HayeHHe NeBHAUHMH (a3bl 3aBHUCAllEe OT AMIUIHTYZbI
| BXoAHOro curHana. [lpu HeoGXoaMMOCTH, HaxkaTHeM KHOMKH «MO/I» nepesecTH
reHeparop B peKHM KOPPEKTHPOBKH AeBHALMH (ha3bl. C MOMOIMIBIO PYUKH «>»
ycTaHOBHTh TpeOyeMoe 3HaweHHe M HaxaTh kHonmky «BBO». Tlpu atom
npousoigeT ¢QHKcauMs  BBEJEHHOTO MapaMeTpa H  BLIXOA  H3  pexHMa
KOPPEKTHPOBKH 3HAUEHHA MapameTpa.
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Puc 8. Bun unmmnkaropa reHepatopa B peskume ¢a3zoBo-MOIyTHPOBAHHBIX
KoneGaHuit.

8.3.6  PexkMM aMnIHTyIHO-HMITYIbCHOH MOy ALMH

e I'eHepaTop nepexooWT B 3TOT peXMM MPH HAKATHH KHOMKH «MMy. TTepsoe
HaKaTHE KHOMKH ycTaHaBnHBaeT pexuM «IM» ot BHewnHero curnana TTL ypoBHs,
BTOPOE HaXaTHe KHOMKH yCTaHaBnHBaeT pekum «MM» oT BHyTpeHHero rexeparopa
CHTHAJIA MPAMOYTONMBHOH POPMBI.
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Pa6ounit OuanasoH 4acTOT BLIXOAHOrO CHrHana -ot 1 Tuno 100 MI'y
Lllar nepecTpoiiku Hecyluei 4acTOTbI -071 0.001 'y no10 T'y
[TapameTpbl BHyTpEHHErO reHepaTopa
MMnynbcHOH MOy NALMH:

BpEeMA HMITyJbca -oT ImMkc 10 200 ¢
BpEMS Nay3bl -oT ImMkc 1o 200 ¢
¢ warom ot 0,1mkc 10 0,01¢;
YpoBeHb HECYLIEro BbIXOAHOIO CHrHama -oT 10 MxB no 1B
Ha Harpy3ke 50 Om
Illar nepecTpOMKM BLIXOQHOrO CHrHana - o7 | MmxB no 10 MB

Jlns ycTaHOBKH napameTpoB BhIOpaHHOro pexknma «MM» HeoGX0aHMO HaxkaThb
KHOMKy «FHec», NpH 3TOM reHepaTop nepedneT B pekHM BBOJA BEHYHHBI
HECylleH 4YacTOThl BBLIXOAHOrO cHrHana. Ha MHAMkaTope B none MHOMKaUHH
3Ha4YE€HMA HECylled 4YacTOThl MOABMTbCA MHrawowas nauHHa. C noMoulbio
KHOMOK «¢— —, «| 1» H PyYKO# «+>» YCTAHOBHTb TPeOYEMOE 3HAYEHHE.

- Tlpu HaKaTHH KHOMOK ««— —) MHraiollee OKOHYaHHe JIHHHH Kypcopa
Oynet nepemewatbcs. OKOHYAHHE JIMHMH Kypcopa  OMpefielifieT € KaKkoro
3HakomecTa OyNeT BBONMTBLCA 3HAuE€HHE NapaMeTpa. HakaTHeM KHOMOK «e— —»
YCTaHOBHTb HY)XHOE N10/10KEHHE Kypcopa.

- Knonkamu «| t» yYCTaHOBWTb HYXHblii TNpefen (NpH HYNEBOM 3HAYEHHH
BBOJMMOrO napameTpa NepekIo4eHHE Npenena He NPOMCXOIHT).

- BpaleHneM pyukH ««» BBECTH HY>KHOE 3HaYeHHE NapameTpa.

- Haxars kHonky «BBOJ/]». Tlpu 3ToM npowusoiiaeT GpuKkcauus BBEAEHHOTO
napameTpa H BbIXOI H3 pEKHMa BBOIA 3HayeHWUS Napamertpa.

- Haxare kHonky ‘Ugyyx’. B 30He HHIOMKAUWH BBIXOOHOTO HanpsKeHHA
LOJIAHA NOSBUTLCA MHrawllas JTHHHA Kypcopa. C MOMOIMIbIO KHOMOK «¢— —,

«l ™, «>» 1n «BBO/]» BBECTH HyKHO€ 3HaYEHHE YPOBHA BBIXOJHOIO CHrHANA.

Ilpn MOOyNAUHH OT BHYTPEHHEro reHepaTopa, NnocnenoBaTeNbHbIM HaXKaTHEM
KHONKH «MO]I» nepeBecTH reHepaTtop B pekXHM BBOIA OJHONO H3 MapaMeTpoB
MoIyNsUMH. TIpH 3TOM MO COOTBETCTBYIOUICH WIKANOH MOSABHTHCA MHraKoLias
auHHA. C NOMOMBI0  KHOMOK «+— —», «| 1» H pPydKOH «+*» YCTaHOBHTS
Tpebyemoe 3HaueHHe.

- IlpH HaKaTHH KHOMOK «+— —» MHralollee OKOHYaHHe JIHHHH Kypcopa
Oyner nepemewarbcs. OKOHYAHME IJIMHHH Kypcopa OMNpefenseT ¢ Kakoro
3HaKoMecTa OyNeT BBOAMTLCA 3HA4YeHHe napameTpa. HakaTHeM KHOMOK «— —»
YCTaHOBHTb HYKHOE NMOJIOXKEHHE KYpcopa.

- KHomkamu «| t» yCTaHOBHMTB HYXHBIA mpenen (MpH HYNEBOM 3HAYCHHH
BBOJIUMOTO NnapaMeTpa MNEpEeKIIOUEHHE Npeaana He POHCXOIHT).

- BpaueHneM py4kH ««<>» BBECTH Hy)KHOE 3HaueHHe NapameTpa.

- Haxate kHonky «BBO». Tlpu 3ToM mnpou3oineT Qukcauus
BBEJICHHOIO NapaMeTpa M BLIXOZ M3 pekMMa BBOLA 3HAaYeHUA MNapameTpa.

Jlns MomynsuHH OT BHEIIHEro MCTOYHHKA, Ha BXOI reHepaTopa HEoOXOAMMO

nonate curian TTL yposhs. [Ipn BbICOKOM YPOBHE Ha BXO1e, Ha BbIXOJE reHepaTopa

S o
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Oyner curHan ¢ 9acTOTOM M aMILUTHTYIOH, YCTaHOBNEHHBLIMH Ha WHIAHKaTope. [Ipu
HU3KOM ypOBHE Ha BXO/E F€HEPATOPa CUrHAJ Ha BLIXONE OTCYTCTBYET.

8.3.7 TIlepesarpy3ka.

Haxartue kHonkM «X» Ha NepedHell MaHeIu NMEpeBOOMT reHEpaTop B HCXOOHOE
cocTosHHE (peXXHM paboTbl — HEMOTYTHPOBAHHBIA BBIXOJHOH CHIHAI, OOHY/IAIOTCA
BCE MapameTphi).

8.3.8 Hcnonb3oBaHKe WHTepdeiica (pexxUMa IMCTAHLIMOHHOTO YTIPAB/EHHS)

[eneparop obecneunBaeT paboTy ¢ MOCAEN0BATENbHBIM HHTEPDEHCOM:

- no F'OCT 23675-79 (nutepdetic CTBIK C2-HUC), RS-232C (EIA-232E,
EIA-232D) npu ypoBHE CHrHaloB He MeHee 5 B Ha nepenaroliuX JHHUAX TpH
Harpys3ke 3 kOwm;

- MIpH 3HAY€HHH HHPOPMALIHOHHbLIX MapamMeTPOB:

1) ckopocTs - 19200 6on (6uT/c),

2) naHHble - 8 OuT,

3) OHT «4ETHOCTB» - OTCYTCTBYET,

4) curnan «CTOTT» - 1 6uT,

S) npHHHMaeMble H TepelaBacMble CHTHATBl - UHGPBI, Maibie
naTHHckHe OyKBbI, ynpagastolne cHMBOAbI (koasl) «LF», «CR»;

- MpHeM M BblIAYy TEKCTOBLIX CTPOK, COAEPKAWIMX KOMaHIbl YNpPaBIEeHHA,
uHPPOBbIC 3HAYEHHA NaPaMETPOB H PA3MEPHOCTb.

[Ins ynpasneHHs reHepaTopoM HeoOXOAHMO COCNHHHTb Kabeaem H3 KOMIUIEKTa
reHepaTopa C COOTBETCTBYIOUIMM paybeMoM HHTepdeiica RS-232 nepconansHoro
KoMmnbioTepa. B kadecTBe  ympaBnsioumero  MHTepdeiica  peKOMEHIyeTcs
Hcnonb3oBath nporpamMy Microsoft” Terminal u3 coctaBa onepauMoHHON CHCTEMBI
Microsoft Windows.

[ns ofecneyeHns 6e30WMO0YHOr0 pacno3HaBaHHA reHepaTOpOM YMpassioued
CTPOKH Cl€dyeT NPpHAEPKHBATHCA C/IEQYIOWErO:

- H3MEHEHHE MapaMeTpPoB TeHEpPAlMH BO BCEX PEXKMMAX TPOM3BOANTCA HeE
game 10 pa3 B cekyHOy W TPOHM3BOAMTCA MOCTE€ OKOHYAHHA TEKyLIero
UHKJIAa  MOOyJISuUMH. PekoMeHOyeTcs TNpOHM3BOOMTH  AHCTAHLHOHHOE
H3MEHEHHE NapaMeTpPOB reHepaUMH Yepe3 NPOMEeXYTKH BPeMeHH paBHble
MepHOIy yCTaHaB/IHBAEMOH MOIY/IAUHH TUNIOC OOHA cexyHaa. [lns pexuma
«HT»  pekOMeHDyeTcA  MpPOM3BOAMTL  AHCTAHUHOHHOE  H3MCHEHHE
NapamMeTpOB FeHEPALIHK He yallle OQHOTO pa3a B CeKYHIy,

- TEHepaTop BOCTIPHHUMAET TO/TbKO MaJlble JJATHHCKHE OyKBBI M UM pPbI;

- 0OMeH JaHHBIMH MPOUCXOAHT B MTOCHMBOMBHO ¢ 00paboTKO# 3X0 CHMBOa;

- CTpoka coaepxaias omuoOky He obpabaTsiBaercs;

- 00paboTka CTPOKH HauHHAETCA MOC/e BBENEHHS 3HAKOB «MEPEBOM CTPOKHY,
«NEpeBOI KapeTKH».

[Tpu dopmupoBaHHH CTPOKH ClIedyeT 3an0NHHTh Bee LHPPOBbIE 3HAKOMECTA.

Iins ynpaenenus reHepatopoM I'4-219 cieayeT nepeaasats Hepes HHTepdeiic
TEKCTOBBIE CTPOKH:

r«LF»«CR» - MIEPEBO/ reHepaTopa B AMCTaHUIHOHHOE
ynpasnexue
m=n«LF»«CR» - nepeBo] reHepatopa B pexkum «HIM»
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f0=12345678n0«LF»«CR» - BBOJ 3Ha4eHHUA yacToTsl (auckpet 0,001 I'y)
u=123n0«LF»«CR» - BBOJ 3HAYE€HHA BbIXOJHONO HanpaKeHUA
(auckpert 1 MkB) -

[Tapa cumBonoB «LF» u «CR» cOOTBEeTCTBYeT HakaTHio knaBHWH «BBO]»
(Enter) Ha ksiaBHaType NEpCOHANBLHOTO KOMMbIOTepa. LN npumepa, Clemyrowuii

Habop ynpaensioLHX CTPOK:

r

m=n

f0=10000000n4

u=100n4

TIPHBEIET FEHEPATOp B CIIEOYIOIIEE COCTOSHHE!
- pexkum pabotsl «<HI™» ¢ ynpaBnenunem uepes nutepdeiic
- yacroTa reHepaunu 100 MI'y
- BbIXOJHOE HanpsxeHHe 1B.

m=al «LF»«CR» - MNEpeBO/ reHepaTopa B pexuM «AM» BHellHss
MOIYyNALHSA
a0«LF»«CR» - ycTaHoBKa wkans! 30x1
al«LF»«CR» - YCTaHOBKa WKanbl S0x1 ’
a2«LF»«CR» - yCTaHOBKa WwKanb! 100x10
f0=12345678n0«LF»«CR» - BBOZ 3HaueHHs Hecylue#l YacTOThl
(anckpet 0,001 Iy) )
u=123n0«LF»«CR» - BBOJI 3HAQYEHHA BBIXOIHOTO HATNpPAKEHHA i
(auckper 0,5 MkB)
m=aZ«LF»«CR» - TMNEpeBOld TcHepatopa B pekHM  «AM»  sin
BHYTPEHHHH ’

f0=12345678n0«LF»«CR»- BBOA 3HAa4€HHA HECY1LEll 4aCTOThI '
(muckper 0,001 ')

f2=12345n0«LF»«CR» - BBOX 3Ha4. MOZY/IMpYIOINEH YaCcTOThI
(anckper 0,1 T'u)

u=123n0«LF»«CR» - BBO/I 3HaUEHHS BBIXOJHOIO HarNpsxkeHHUs
(auckper 0,5 MkB)

k=1234«LF»«CR» - ko3dppuumneHt AM momynsumu (auckper 0,1 %)

m=a3«LF»«CR»- nepeBon renepatopa B pexHM «AM» MeaHap BHYTpEHHHUI
f0=12345678n0«LF»«CRy»- BBOZ 3HaueHHs HECYLLEH YaCTOTEI
(muckper 0,001 ')
2=12345n0«LF»«CR» - BBOZ 3Ha4. MOLyJIMPYHOLIEH YacTOThI
(anckper 0,1 ')

u=123n0«LF»«CR» - BBOJ 3Ha4Y€HHA BbIXOJHOIO HanpaKeHus
(aunckper 0,5 MkB) -k
k=1234«LF»«CR» - BBOJI 3Ha4eHHA KodppuuHenTa AM 3

MOIYNALHHA




et e o & e

30

Jlns npuMepa, clieTyIOMHH Habop YNPaB/ISIOWHX CTPOK:
r
m=a2
f0=10000000n3
u=100n3
£2=10000n0
k=0500
TpHBE/ET reHepaTop B CllEdyioliee COCTOAHHE:
- pexum pafoThi «AM» sin BHyTpeHHMH C ynpaBieHHEM uepe3
uHTepdeiic
- "acToTa reHepamuu 10 Ml
- BBIXOOHOE Hanpsxkenue 50 MB
- 4acToTa BHYTPEHHEro CHHYCOHIanbHOro reHepatopa | k'
- ko3 dHuUMEHT aMIUTHTY IHOH Moxynaunu S0 %

m=p1«LF»«CR»- nepeson resepatopa B pexkum «DOM» BHEIHAS MOLYIALHA
a0«LF»«CR» - ycTaHoBKka wkansl 30x1 pa3nnuHelii BUIO BonkTMETPA
al«LF»«CR»- ycTaHoBka mkanel 50x1  BXxoma BHeWIHEH MOy ALUNH
a2«LF»«CRy»- ycTaHoeka wkanel 100x10
a3«LF»«CR»- ycTanoska wkansi 30x10
f0=12345678n0«LF»«CR»- BBOI 3HAYEHHUA HeCyLUEeH 4acTOThl
u=123n0«LF»«CR» - BBOJ 3HAYEHHA BbIXOAHOIO HANpAKEHHA

m=p2«LF»«CR»- nepeBoxn reseparopa B pexxnm «OM» sin BHyTpeHHHHA
f0=12345678n0«LF»«CR»- BBOI 3Ha4eHHA HecylleH 4acTOThI
f2=12345n0«LF»«CR» - BBOZ 3HaY€HHA MOy /THPYIOWIEi 4aCTOThI

p=1234«LF»«CR» - BBOI 3HaueHHA aeBHaUHH OM MOIyIAUHH
(auckpet 0,1%)
u=123n0«LF»«CR» - BBOI 3Ha4Y€HHA BHIXOOHOTO HaMpAKEHHUS

m=p3«LF»«CR»- neperon reHepatopa B pexxuM «OM» meanap BHyTpeHHWH
f0=12345678n0  «LF»«CR» - BBOI 3Ha4eHHs HECYILEH YacTOThi
f2=12345n0«LF»«CR» - BBOO 3Ha4Ye€HHA MOMYTHUPYIOLLIEH Y4acTOThI
u=123n0«LF»«CR» - BBOJ 3Ha4Y€HHA BLIXOAHOTO HAlMpAKEHHS
p=1234«LF»«CR» - BBOJ 3HaueHus aepHaunu ®M momyasuuH
(auckper 0,1°)
m=f1«LF»«CR»- nepeson renepartopa B pexxuM « UM» BHEWHAS MOTYIALUHA

a0«LF»«CR» - ycTaHoBKa wkansr 30x1
al«LF»«CR» - ycTaHoBKka mwkansr 50x1
a2«LF»«CR» - ycraHoka mikansl 100x10
a3«LF»«CR» - yctaHoBka wkansi 30x10

f0=12345678n0«LF»«CR»- BBOA 3HAaUEHNs HeCYlllel 4acTOThI
u=123n0«LF»«CR» - BBOJ] 3HAYEHHA BBLIXOQHOTO HAMPSHKEHHS
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m=2«LF»«CR» - nepeson reneparopa B pexum «YM» sin BHyTpEeHHHH
f0=12345678n0«LF»«CR»- BBOO 3HA4€HHA HECYLUEH 4aCTOTbi
2=12345n0«LF»«CR» - BBOA 3Ha4E€HHA MOLYJIHPYIOLEH 4aCTOThI
u=123n0«LF»«CR» - BBOJL 3HaU€HHA BLIXOHOTO HANpsKeHHA

m=f3«LF»«CR»- nepeson reHepaTopa B pekHM «HM» MeaHap BHyTpeHHHIH
f0=12345678n0«LF»«CR»- BBOJ 3HaY€HHA HeCylUeH YacTOThI

f2=12345«LF»«CR» - BBOJl 3HAYEHHS MOTY/THPYIOLIEH YaCcTOThI
3=12345678n0«LF»«CR»- BBOA 3HaUE€HHA NeBrauuud UM momynauuu
u=123n0«LF»«CR» - BBOJ 3HAa4€HHA BLIXOJHOIO HAMNps)KeHus

m=f4«LF»«CR» - nepeBos reHeparopa B pexuM «{M» THHEHHO-4aCTOTHAA
f0=12345678n0«LF»«CR»- BROZ 3HAYEHUA HECylLEeH YacTOThI
u=123n0«LF»«CR» - BBOJI 3HA4Y€HHA BBIXOJHOTO HAMPSKEHUs
f1=1234n0«LF»«CR» - BBOI 3HaueHHs napamerpa AF (AFmin =
1 kI'u, auckper 1 ')

t1=1234n0«LF»«CR» - BBOJ 3HaueHus napameTpat (t min =1 mc,
aMckper IMKc)
12=1234n0«LF»«CR» - BBOZ 3nauenus napameTpa T (T min = 1 mc,

nuckpeT I MKc)

m=f5«LF»«CR»- nepeBox reneparopa B pexkHM «UM» IHHEAHO-HMITYIbCHAA
f0=12345678n0«LF»«CR»- BBOZ 3Ha4eHHA HECYLLEH YaCTOThI
u=123n0«LF»«CR» - BBOJ 3Ha4€HHA BbIXOAHOTQ HATIPIKEHHS
f1=1234n0«LF»«CR» - BBOI 3HaueHHs napameTpa AF (AFmin=
I kI'u, auckper 1 ')
t1=1234n0«LF»«CR» - BBOJ 3HaueHHs napametpat (t min =1 mc,
IHCKpeT IMKC)
12=1234n0«LF»«CR» - BBOX 3Hauenus napametpa T (T min = 1 mc,
nuckpeT IMkc)

m=i1«LF»«CR» - nepeBox reHeparopa B pexxum «MIM» BHelwHAR
f0=12345678n0«LF»«CRx»- BBO 3HaueHNSA HECYILEH YacTOThI
u=123n0«LF»«CR» - BBOJI 3HAY€HHUS BbIXOAHOIO HaNpPSHKEHHS

m=i2«LF»«CR» - neperon reneparopa B pexxum «MM» BHYTpeHHAS
f0=12345678n0«LF»«CR»- BBOA 3HAYEHHUA HECYLUEH YACTOThI
u=123n0«LF»«CR» - BBOJI 3HAYEHHs BBIXOJHOIO HaNpsKeHUs
13=12345n0«LF»«CR» - BBOX 3HaueHHs napameTpa Tuan (Tmin=
1 Mkc, nuckper 0,1 MKkc)
t4=12345n0«LF»«CR» - BBOJ 3Ha4eHHs NapameTpa thmn (t min=
1 Mkc, auckper 0,1 MKc)

I«LF»«CR»-BbIX0L] FéHepaTOpa H3 pe;KHMa IHCTAHUHOHHOIO YIpaBJICHHA.
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9 TEXHHYECKOE OBCJIYKHBAHHE

9.1 OO0mHue no1oKeHHs

9.1.1 Bo Bpems, 10 H nociie npoBeneHMs paboT Mo YXOIy 3a reHepaTopOM
Heo6xoguMo cobuonath Mepbl 6€30MacHOCTH, H3NOXkEeHHBIE B 1. 8. 1.

9.1.2 O npoBedeHHBIX OMEPALHAX MO TEXHHUECKOMY 00CTYKHBaHHIO
HeoOXoaHMMO 1e/1aTh OTMETKH B popmyispe npubopa.

9.1.3 TlopAnOK H NEPHOOMYHOCTb TEXHHYECKOTO OOCITYKHBAHNS 3ABHCAT OT
3Tanos 3KCIUTyaTalMH (HEMOCPEOCTBEHHOE HCMOIBb30BAHHE MO  HA3HAYEHHIO,
XpaHeHHe KPaTKOBPEMEHHOE HITH [UTHTEIbHOE, TPAHCTIOPTHPOBAHHE).

9.1.4 TexHHueckoe 00CTy>KHBaHHE BKITHOYAET KOHTPOJILHBIA OCMOTP H
yCTpaHeHHe MEJKHX HEHCTIPABHOCTeI!, a TaKKe MepHOIWYECKYIo NoBepKy npuoopa u
TOATOTOBKY K HEM.

9.1.5 TIpH KOHTPO/JILHOM OCMOTpE MPOBEPACTCA KIABHATYPa, pa3beMbl, kabenn
M TpPHHALIEKHOCTH, MPOH3BOAMTCA OYMCTKA MpHOOpa OT MBUTH H rpasu Ge3 ero
BCKPbLITHA.

9.1.6 HeucnpasHbie MPHOOPBI HANPaBAAIOTCA B PEMOHT.

9.2 Kaaudposka (BBeaeHne uHPPOBLIX MONPAaBOYHbLIX
K0)(pPHUMNEHTOB)

9.2.1 Kanubposka reHepaTopa OCyLLECTBASETCA BBEAEHHEM KOXPPHUHEHTOB
B ungposoM Buie 6e3 BckpbITua npubopa. Lingposas xanuGpoBka npoBOOMTCA B
WCTIPaBHOM T€HEpaTtope TNpH MEPHOOHYECKOM O00CTyXKMBAaHHM IS  KOPPEKLUHH
BPEMEHHOTO0 JIpefida INEeKTPHYECKHX INIEMEHTOB.

9.2.2 PekoMeHmZyeMas NMepHOOHYHOCTb KUTHOPOBKH reHepaTopa — ABaLUaTh
YeThIpe MecsLa, a TakxkKe Mo Mepe He0OXOAHMOCTH — Nepel O4EePENHOH NOBEPKO.

KanubpoBky pexomeHIyeTcs NPOBOAMTE NOC/IE PEMOHTA, NPOIODKHTEIbHOTO

XpaHeHHs (6onee 0OoHOTO roJa) HITH NPOJOKHTEIBHOrO NpedbiBaHHA NPH Npeaess-
HBIX TeMMepaTypax (HeckonbKo Mecaues). HeodXoquMocTh ONOIHHTENbHOH
KaTHOPOBKH onpenenseTcs nocie npupaboTKu reHepaTopa THTENBHOCTBIO HE
MeHee 24 4.

9.2.3 Kanubposka reHepaTopa NpoH3BOAHTCA Ha MPEANPHATHH-H3MOTOBHTEIE.

10 XPAHEHHUE H TPAHCITIOPTHPOBAHHE

10.1 TIpubop MoXkeT XpaHHTBCA B OTAlUIHBAEMBIX H HE OTarUTHBAaeMbIX
XPAHHJIHILAX B YTIAKOBAHHOM BHIIE.

Ycnosusa XxpaHeHns npubopa B OTArUIHBaEMbIX XpaHUIHIIAX:

a) TeMrnepaTypa okpy:kaouero Bo3ayxa ot 5 10 40 °C;

§) oTHoCHTENbLHAA BAKHOCTL BO3myxa 80% nphn Temneparype 25 °C

Ycnosus xpaHenus npuopa B He OTATUTHBAEMBIX XPaHHTHLIAX:

a) TeMnepaTypa OKpy;KaloUero Bo3ayXa oT MuHyc 25 mo +50 °C;

) oTHOCHTebHAs BNaXKHOCTB Bo3ayXxa 90% npu Temnepatype 30 °C




10.2 TlpuGop B TPaHCMOPTHOI YNakOBKEe NOMyCKaeT TPaHCMOPTHPOBaHHE
BCEMHM BHMIAMH TPAHCNOPTA NMPH YCIOBUH 3alLIMThl €F0 OT MPAMOro BO3NEHCTRUS
aTMoCepHbIX OCANKOB, arPECCHBHBIX KHAKHX M TBEPIbIX BELLECTB.

10.3 Tlpubop MOMKET TPaHCMOPTHPOBATLCA NMPH TEMNEPATYpe OKPYKaKoLEro
BO3oyxa OT MHHyc 25 no +50 °C W oTHocHTenbHOH BaaxHocTH 90% npu
Temneparype 30 °C.

11 YTUJIU3AUMUA

11.1 Tlpubop T'4-219 He comepkHT B3PBIBOOMACHLIX, T[0KAPOONACHBIX,
PaIHOaKTHBHBIX, PTYTbCOAEPKALUMX H Jp. KOMMOHEHTOB, CMOCOOHBIX HAHECTH
yuiepl noasM WK OKpYysKalolled cpele, H He NMPeNCTaB/seT ONaCHOCTH V1A KH3HH,
370pOBbS JIIONEH H OKpYXKatoLleH cpelibl noc/ie OKOHYaHHe CpoKa CITyKObl, MO3TOMY
yTHIH3aluA npudopa He TpebyeT crneunanbHbIX Mep 0e30NacHOCTH.

11.2 Tlpuwenine B HErOAHOCTb NPHOOPBI CIHCHIBAKOTCA W pazdMpaloTcs (Wiu
nepenaloTcs CneuHanH3HpoBaHHbLIM NPEANPHATHAM 1A pa30OpkH M nepepaboTkH).
CocTaBHble 4YacTH, NOMNEXKallHe JanbHefiled nepepaboTke M BTOPHYHOMY
HCIO/Ib30BAHHIO, Nocsie pa3doOpKH COPTHPYIOTCS MO TIpynnam, COOTBETCTBYIOLUMM
TEXHOJNOTHH nepepaboTkH. [To Mepe HaKOMIEHNs 10CTAaTOYHOTO KOJIHYECTBA OTXOI0B
OT pa30opkH npHOOpPOB MX CHAKT CMELUHANH3HPOBAHHLIM NPEANPHATHAM IS
JanbHeiiwei nepepaboTkH.

11.3 TpuGop conepxMT caenyoLine KOMMNOHEHTb, NOANekKalHe NanbHerwe
nepepaboTke H BTOPHYHOMY HCTNONIb30BAHHIO:

a) IIaCTHYECKHE MaTepHanbl — JeTalH KOpIyca;

6) uepHble MeTaIbl — MarHHTONPOBOJ CHJIOBOrO TpaHchopMaTopa, CTalbHOM
Kpenex;

B) Melb — B CWIOBOM TpaHC(opMmaTope, NneyaTHOiH Miare, COeNHHHTENbHbIX
nposonax H kabensx;

T) MeJIHble CTU1aBbl (NaTyHb, OPOH3a) — NETANTH Pa3beMOB, JKpaH M Ip.;

1) alOMHHHA H 2TIOMHHHEBbIE CTUIABbl — OCHOBAHHA, JKpaHbl, palaHaTOpE,
TIaHETH, PYUKa, LIHIbIHKH, J1eKTPOIHTHYECKHE KOHAEHCATOPHI H 1p.;

€) IparoucHHble METAJLTBI (30JI0TO, cepeOpo W naanuif) — NeTaau paybeMoB,
NOKYMHbIE KOMILIEKTYIOLIHE H3NEIHA.

CBeleHHsI O KOJNHYECTBEHHOM CONEPKAHMH NParoUCHHbIX H LBETHBIX
METa/UIOB B NPHGOpe M O MecTax pacrioNokeHHA NeTaned W COOPOUHBIX eIHHHL,
COIEpIXKalHX [OparoleHHbIe M LIBETHBIE METaJUThI, NMpHBeIeHsl B GopMynspe Ha
npu6op.
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12 METOAHKA ITOBEPKH

12.1 OO6mue cBeleHHSsI

12.1.1 Tlosepka reneparopa ['4-219 no/mbkHa NPOBOAHTLCA MPH €ro MPHMEHE-
HHH B cepax pacmpoCTpaHeHHA roCyIapCTBEHHOTO METPOJIOTHYECKOTO KOHTPO/IS H
Hamzopa (TMKuH).

12.1.2 TlpuGopsl, nocTaBasemsie no KOHTpakTy MO P® nipu BbIlTycke rnoasep-
raloTCsa nosepKe Mo TOYHOCTH YCTAHOBKH KOI(PPHIUNEHTA aMILTHTY IHOH MOy IALHH
8 32 THAMU MO PO Ha Boennom stanosde B3-17.

12.1.3 Tloeepka reHepatopoB ['4-219 oCyliecTBNIAETCS HE pexke 0JHOTO pasa B
ron.

12.1.4 B npouecce 3KkcnIyaTaunu npubopa mpH ouepeaHOH MOBEpKe H nocne
pPEMOHTa MoBepKa TOYHOCTH YCTAHOBKH KOI(P(HUHEHTa aMIUTHTYAHOH MOTYNALHH
moxeT mnpousBoauThca 32 THUMWU MO P® no ycmoTpeHHio NOTpeOHTENs B
3aBMCMMOCTH OT YC/IOBHil 3Kcrutyarauud. IToeepka reHepatopoB '4-219  moxker
OCYUIECTBAATBCA B HEMOJHOM [HAMa3oHE MapaMeTpoB B COOTBETCTBHH C
NOTPEOHOCTAMH MPHMEHEHHA.

12.2  Onepaunn nosepku

12.2.1 Tlpu npoBeaeHHH NOBEPKH NOKHbBI ObITb BHIMOIHEHb! OMEPALIHH,
yKasaHHble B TaOamuue 3.

12.2.2 TIpw oTpHUATeNBbHBIX pe3yIbTaTaxX MOBEPKH reHepaTop NpHU3HaeTcs
HEMPHUTOOHBIM K TNpPHUMEHEHWIO W HampasiseTcs B peMOHT. [lpw 3Tom racurcs
KJIeAmo.

12.3 Cpenctsa nosepku

12.3.1 Tlpwu npoBeneHHH MOBEPKH AOIKHBI ObITH MPHMEHEHBI CPEICTBA
NOBEPKH C XapaKTepHCTHKAMH, YKA3aHHBIMHU B Tabanue 2.




(C1-108)

Tabnuua 2
Tun CH Tpume- |
WIIH Hcnonb3yeMbie OCHOBHbIE yaHHe
HanmeHoBanue - . )
0603Haue- | TexHHyeckHe xapakrepuctku CH
HHe
Bonbr™eTtp H3mepeHne HanpsxeHHH
NEPEMCHHOTO TOKA | pa 4o (MEPEMEHHOTO TOKa 001-10Bs
OHOIHbIH {nonioce wactor 20 'y — 100 Mlu ¢
KOMIEHCaUHOHHbIH |morpewHocThio = 0.3 %
YacToTomep
+ -,y |H3MEpeHyue YacTOThI BHIXOQHOTO
3NIEKTPOHHO- Y3-63/1
, CHrHana reseparopa.
CYETHBIH
H3mepenne cnexkTpaibHbIX
AHanuzatop | P TP
cnexTDa C4-60 (XxapaKTepHCTHK BLIXOOQHOrO CHrHana
‘P reHeparopa.
H3mepeHne cnekTpaibHbIX
AHanu3arop P TP
P CK4-59 |xapakTepHUCTHK BbIXOLHOIO CHrHaia
TP reneparopa.
H3mepenue notpebasemoit
MynbTMETp B7-64/1 |MOLIHOCTH H PEXHMOB
panMOo3NEMEHTOB.
Habmonexne napameTpos
Ocuniorpad C1-65A |orubarome# neMoIyIHPOBaHHOTO
CHrHana
C1-97
Ocuniorpad H3mepenne napametpos AUM
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Tponomxkenne Tabmius 2

| TunCH Tpume- |

- |
WIH Hcnonb3yemble OCHOBHbIE qaHue |

Hanmenosanue < l
ofo3Have- | TexHWueckue xapaktepuctTuku CHU :

HHE |

- YcraHoBka ans

r
TOBEPKH " I-14/1 H3mepenue napameTpos

BCTPOEHHOT0 aTTeH0aTopa
aTTEHI0ATOPOB
Hameprtens s s {M3mepeHye napamMeTpoB MOy IS LMK
{ ~
MOLyNAUHH | |B npouecce KanHOpPOBKH

|

["eHeparop | T4-164 |McTOYHHK CHrHana rerepoanHa |
[3-118, |McTouyHHK BHeuIHETO ‘\
|

|

|

["enepartopsl 5
I'6-31  [MomysnHpyloUlero curiana
Jlnana3oH perynnpyemMsix
ABTOTpaHC ! NIATP-1M |Hanpsennii (198 - 242 B) £10 %,
tdopmarop [

T MOLLHOCTb He MeHee 250 BA
} IBM-coBmecTuMOCTh. PaboTa
‘ PC-AT {nporpamm non ynpasiaennem DOS,

IMepcoHa1bHbIA

- KommbioTep | | Windows,
1 |
{ |
y osKa \ iﬂepemeuuoc Hanpawenue 3 kB,
- N | YTIY- 10M 50 ', MOCTOAHHOE HanpAxKeHHe
npoboiiHas | !l 5 «B a
JIuHeiika |TOCT 427 |
| TOCT
[
Becui | 12004 Hamepsiembi#i Bec 1o 10 kr '
Tesiaites | TOCT |Hwuana3on O - 55 °C; uena nenexHus
pMomeTp | 28498 0,1 °C; norpewHocts +0.2 °C

12.3.2 Tipw npoBeneHHH NOBEPKH pa3peIaeTCA MPUMEHATD pyTrHe
H3MepHTebHbIE TpHOOpBI, 06ecneurnBaroLe H3MEpPeHHEe COOTBETCTBYIOLIHX
napameTpos ¢ TpeOyeMoii TOYHOCTBIO

124 TpeGoBanua GelomacHocTH

12.4.1 TIpu nosepke reHeparopa HEOOX0OHMO COOMONATE MPaBHIa
6e30macHOCTH B COOTBETCTBHH ¢ noapaszaesiom 8.1 HacToslero pyKoBoACTBa Mo
JKCTUTyaTaluny W TpeOOBAHHAMH IKCIUTYaTaUHOHHO JOKYMEHTALUHH Ha
MpHMEHAEMbIC CPEACTBA MOBEPKH.
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12.5 YcaoBHS NMOBEPKH H MOArOTOBKA K HeM

an NpOBEACHHH OnNEpauHH MNOBEPKH NOJUKHbBI cobnonarbes cnenyroune -

YCNOBHA:
12.5.1.1 TeMnepaTypa okpyxatoweii cpenst (20 £ 5) °C
12.5.1.2 OTHOCHTEJIbHAsS BNaXHOCTh Bo3nyxa 30 — 80 % -
12.5.1.3 aTMocdepHoe naBnexune 84 — 106 klla, 630 — 795 MM pr. cT.
12.5.1.4 HanpskeHue nutatowed cet (220 = 4,4) B uacroroii (50 = 1) T

¢ conepkaHHeM rapMoHHK 10 5 %.
12.6 IlpoBeneHne NnoBepKH

12.6.1 TloBepsemble METPONOrHYECKHE NAapaMeTPbl yKasaHbl B Taduue 3.




Tadnuua 3 - NapameTpsi ONpenesIcHHA NOrPEMIHOCTH reHEpaLHH
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6 | Pescen Haumenosanne | [Mposepaemasn | [Jomyctimoe | M3mepentoe Mprueaarse
napamerpa OTMETKA 3Ha9YeHHE 3HaYeHHe
1 2 3 4 5 6 7
1 HI | MMorpemnocts 1 | 100.0000 MT'u| =300 'y
[mar yCTAHOBKH 99,9999 MI'u
9acTOThI 99.9998 MI'u
99.9990 MI'u
HectaGunsHocts | [1aTH +50Tu
4aCTOTHI A3MCpEHI B
Fy =100 MT 1y, Tedenne 15
Us=1B MAHYT
Morpewnocts 1 | 10 Tu +87 MB
HEPaBHOMEPHOCTL | 1 kxI'n
YCTaHOBKH 100 xI"x
MaKCHMAIBLHOTO | | MI'u
YPORHA 100 MI'u
BbIXOIHOTO
cirHataUsg =1 B
Hectadumerocts | [1aTH He Gonee
YPOBHA H3MEPEHHIT B 23 MB
BBIXOIHOTO TedeHmue 15
HanpsKeHus MHHYT
FH =100 Ml‘u,
Ug=1B
YposeHb -35ab
TapMOHHYECKHX
COCTaB/ISIOMMX
[MapasuTHan 5Tu
JeBHaLNs
4acTOTHI
Fu =50 MI'u,
Us=02B
2 UM | INorpeuHocts +| nb Hcnons3osats
YCTAHOBKA Al-14/1
BBIXOIHOTO
YPOBHS
-10 1b 6.5 Ml'n
-20 ab 6.5 MI'u
-30 1Ib 6,5 Ml
-40 a6 6.5 MI'y
| -50 2b 6.5 My
| -60 ab 6.5 MIl'y
-70 2b 6.5 MI'n +2 nb
-80 ab 6.5 Ml'u
-90 ab 6.5 Ml'u
-100 ab 6.5 MI'y




Mponomxenune Tadn. 3
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2 [ 3 4 5 E 7 ]
AM ! Tposepka nono- | Fu =300 Tu— | Buwsyamhoe |
| cbi wacror Mmony- | 20 k' ; nabmonenne |
| ALV OT BHELU- Kmon=0-100% i AEMOLYIHPOBAHHO l
i HEro HCTOMHHKA: | ro curiana c l
| Fn=10MTI'n, | Bbixoaa CK3 -45 |
{ Us =300 MB l i
[ Tiposepka ! !
| mapamerpos AM [
| MOIYJISLMH OT | i
BHYTPEHHETO ' [
| HCTOYHIKa: i
| Fu= 100 MI'n, |
! KMOH =80% ’
| Us =300 MB f
i Fm=1xl"1 +0,05 Ty | l‘
; Fmon = —l f
1 1,0001 &Iy )
} Fmon = ‘
1 1.0002 kI | |
| Fmon = ' |
’ 1,0010 xI'u 1 '
Fm =10 xI'y 05T B {
‘ Fm =100 kI'u +5Tu | !
YM | Tlpoeepka nono- |Fum =300 I'u- Busyansnoe E
! cbl yacToT Moay- |20 k' naOmoaenne |
| nsunn oT BHewr- | BHelHAa AEeMOIYTHPOBAHHO |
{ HEr0 HCTOYHHKA: | ACBHALHA TO CHrHana ¢
; Fu=100MI'y, |0-100% Buixoaa CK3 - 45
| Us=05B
 Tipoepxa
| napamerpos UM
MOIYASIHH OT
BHYTPCHHETO
HCTOYHHKA:
Fu =100 MI'g,
Jesnaps 50 k') Fy=1 k' +0,05T
Us=05B Fm =10 xI'u £0,5Tu
Fm =100 k' x5Tn
Fu=100MI'y, | desnauns +200 '
Fm=41xI"n 98,6 xI'n
Ur=200 «B
&M | [posepka 300 I'u-20 xI'n BusyamHsoe
| MonI0Ck! acTOT BHewmHss HabmozneHue
MOZYNALME OT  |ZeBHALHS ACMOYTHPOBAHH
! BHCLIHETO 0-360 rpaaycos Qro CHrHana ¢
| HCTOYHMKA Bbixoaa CK3 - 45

| Fu=10MI'y

I
|
|

|
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INpomomkenue Tab. 3

1 2 3 ! 4 5 6 7

[Tposepka

napavetpos M

MOZY/IALMH OT

BHYTPEHHETO

HCTOYHHKA:

Fa=50 M,

Jesnarms 180°,

Us=0,5B
Fm=1xI1 +0,05Tu
Fm =10 k' 0.5 'y
Fm =100 xI'u 5T’y

Fu=100 MI', | deBnaunsa +0,27°

Fm=10«kIy, 137,8°

Us=200 B

12.6.2 Tlpd npoBeACHHH BHEUIHErO OCMOTPa AO/KHBI ObITh NpPOBEPEHHBI
LeNIOCTHOCTH
KOpIyca reHeparopa, kadenas MUTaHHs, a TaK Ke NPaBUIbHOCTb QYHKLMOHHPOBAHHA
OpraHoB yTpaB/ieHHs. [ eHepaTopsl, MMetouIHe nedeKTh GpaKyOTCA H HAMpaBIAOTCA
B PEMOHT.

12.6.3 [Inana3oH 4acToT, Wwar yCTAHOBKH H MOrPeLIHOCT YCTAHOBKH YaCTOThI
OMpenenAloTCA He MEHEE YeM B TPEX TOYKAX YaCTOTHOrO JHana3oHa: 3TO KpaitHue
Toukn 1 ' 1 100 MT'1, a Tak ke B cepeaHHe AHanasoHa Ha yactote 50 MI'u. s
ITOr0 COeIUHHUTH MPUGOPSI MO CXeMme:

ra-219 43-63

-1

BruounTs npubopsl H BbinepxkaTs 30 MHH 14 MPOrpeBa 4acToToMepa
Y3-63/1. YCTaHOBHTh reHepaTop B pe)kUM HaxkatueM kHonku «HI». YcTaHosuTS
3HAYEHHE BLIXOAHOro Hanpsenua 1 B. YcTaHOBHTDL 3HaUEHHE 4acTOThI paBHOE
1,000 I'u. [TpoH3BecTH H3MEpeHHe nepHoaa xone6auuu no kananmy b yacrotomepa
l<b-63/1 YCTaHOBMB NPH ITOM BpeMs cueTa 10* MC/MHOXHTENL M METKH BpeMeHH
107 c. [Tpon3BeCTH He MeHee 3 HIMEPEHHH H BBIYHCIMTH CpeHeapHMETHYECKOE
3HaYyeHHe.

TTorpemwHOCTb YCTAHOBKH YacTOThI (8) BEIMHCIHTE 1O GopMynam:




4]

rae - FHOM -yCcTaHOBNIEHHOE 3HaYEHHE YacTOThI
Fu3m - ycpeaHeHHOE 3Ha4€HHE YaCTOThI 10 HTOraM n
H3MEpEHHH
fu3M- pe3ynbTaT OIHOTO H3 N U3MEPEHHI MPH YCpeaHEHHH
N - KOJIMYECTBO H3MEPEHHH NPH YCpeIHEHHUH
Jlna npoBepkW liara NepecTpPOiKH, NMPOH3BECTH aHAIOrHYHblE M3MEPEHHA B
Toukax 1,001 Ty, 1,002 'y, 1,010 T’y c BblYMCIEHHEM cpeaHeapHPMETHYECKOrO
3HaueHHA. YCTaHOBMTH 3HaueHHe 4acToTbl paBHoe 100,00000 MI'u. [TpoussectH
M3MEpeHHe YacTOThl KonebaHuit no kanamy «A» vactotomepa Y3-63/1 ycTaHOBHB
NpH 3TOM BpEMA CyeTa 10° MC/MHOKHTENE.
[MorpewHoOCTb YCTaHOBKH 4acToThb! (A F) BbIYHCAHTL No gopmyne:

F -F
AF = _HOM___ uzm (1)

UM

rae - FHom -YCTAaHOBJICHHOC 3HA4YCHHE YaCTOThb!
Fuam - H3MEPEHHOE 3HAYECHHE YaCTOThI

Jina nmpoBepkH Liara NepecTPOMKH, NPOH3BECTH AHAIOTHYHbIE H3MEpEHHS B
Toukax 100,00001 MI'y, 100,00002 MI'u, 100,00010 MI'y, 100,00100 MI'u.
VYcTaHoBHTL 3HaueHHe yacToThl pasHoe 50,0000000 MI'u. [MTpouseecTn H3Mepenne
4acToThl KoneGaHHH Mo KaHamy «A» uyactoTomMepa Y3-63/1 ycTaHOBHB NpH 3TOM
Bpems cueta 10° Mc/MHOKHTEN®.

[TorpewHocTb ycTaHOBKH YacToThl (A F) BhIuHCIHTS 1O dhopmyne 1.

Jlna npoBepkH 1ara MEPeCTPOHKH, NPOM3BECTH H3MEPEHHS B TOYKAX
50,0000001 MTI'u, 50,0000002 MI'u, 50,0000010 MI'u. VYcTaHOBHMTb 3HaueHHe
yacToTsl pasHoe 100,000000 MI'u. TIpon3secTH H3MepEHHe 4acTOTh! KosieOaHui no
KaHany «Ay 4acrotomepa Y3-63/1 yCTaHOBHB INpH 3TOM BpeEMS cueTa
10* mc/mMHO)HTENS.

ITorpemHocTs ycTaHoBKH YacToThl (A F) BruncnuTs no gopmyne 1.

12.6.4 HecTaOuibHOCTL 4aCTOThI CHTHANIA FeHepaTopa onpenenserca
uaMepenneM uactotel 100 MI'L Ha BeIXONe 4acToTOoMepoM U3-63 B Teuenue 15
MHMHYT (nocne mnporpeBa npubopa M uyacToToMepa B TeueHHe 30 MMHYT) ¢
perucTpauneii H3MEpeHHA uepes Kakable 3 MuHyThl. Bpems cuera yacTotomepa 107,
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HecTabunbHOCTh 9acTOThI BEIYHCIAIOT KaK OTHOLIEHHE HAaHOOJIblIeH pasHHLbI
3HaueHHH YacTOT CHrHana, H3IMEPEHHbIX 33 15-MUHYTHLIH MHTEpBA1 BpPEMEHH, K
3HAYEHHIO yCTAHOBJEHHOH YacTOThI.

- 12.6.5 Onpenenenue NOrpelLIHOCTH YCTAHOBKH 3HAYCHHA BHIXOAHOIO CHrHasma
Ha Harpy3ke (50 x0,5) OM npoBOOMTCA HE MEHEE YEM Ha MATH YacToTax AHana3oHa
MpH YCTAHOBJIEHHOM 3HaU€HHH BBIXOOHOTO cHrHana | B. B auanasoHe 4acToT 10

< 50 xI'u HanpsikeHHe H3MepseTcs BOTbTMETpoM B7-64/1. B quanasoHe 4acToT 10
100 MT"u Hanpskenue uaMepsieTcs npubopom B3-49.

[TorpemHocTs YCTaHOBKH 3HAYEHHs BBIXONHOrO CHTHATAd BBIYHCIIAIOT Kak
Pa3sHOCTb MEXIy YCTAHOBJEHHBIM H H3MEPEHHbIM 3HaueHHeM B abCOMOTHBIX
eIHHHLAX No Gopmyne

B

A Usbix = UnoM — Unam 2)
WITH TI0 opmyTne:
U nou
S Usoix =201g ——— 05 3)
U uzm

B OTHOCHTEIbHBIX eIHHHLAX,
rne  UHOM - HOMMHAILHOE 3HAYeHHE BBIXOOHOro HanpsxeHus (1 B)
- Un3M - 3HaYeHHE HanpAKeHHI H3IMEPEHHOE BOILTMETPOM, B
HepaBHOMEpHOCTb 3HAYEHHS BBIXOIHOTO CHIHANA BBIYHCIIAIOT KaK pa3sHOCTh
MeXIy MAaKCHMANBHBIM H MHHUMATBHBIM H3MEPEHHBIMH JHAUYEHHAMH B paGoyem
4 . [naria3’oHe YacToT B OTHOCHTE/IBHBIX eAHHHUAX Nno dpopmyne:

Ums g )
U min

5 Usoix =20 1g

raie  Umax - MakcCHMalbHOE H3IMEPEHHOE 3HAYEHHE BBIXOQHOTO
Hanps:eHHus B paboyeii monoce reHeparopa;
UH3M - MHHHMATEHOE H3MEPEHHOE 3HaYeHHEe BBIXOJHOTO
HanpskeHns B paboueit nonoce reHeparopa.

OnpegeneHne  NOTPeLIHOCTH  J/IEKTPOHHOH  PEeryJHPOBKH  BCTPOCHHBIM
aTTeH0aTopoM B auanazoHe oT 0 b mo muuyc 60 ab Ha Harpy3ke (50 £0,5) Om B
nnanasode 10 S50 kU WM HanpskeHWHM BbIXOOHOrO curHana ot 1 B no 5 mB
NpOBOOMTCA NpH moMoumd BonbT™MeTpa B7-64/1. B mmanasone no 100 MI'u wu
Hanpskenun oT 1 B 1o 10 MB u3mepenusa nposoadarca mpubopom B3-49.

[TorpeurHoCTs YCTAHOBKH 3HAYEHWS BLIXOJHOTO CHTHATA BBIYHCAAIOT IO

thopmyne 3.

OnpeneneHne  MOrpelIHOCTH  JIEKTPOHHOH  PEryJHPOBKH  BCTPOCHHBIM
aTTeHoaTopoM B axanasone ot 0 ob mo munyc 100 ob Ha Harpy3ke 50 £0,5 Om u
HanpfkeHHH BLIXOOHOro cHriana ot 10 mB no | MkB npoBoauTca mpH nomouix
nimepuTens 3atyxanus J[1-14/1 na yactorte 6,5 MT'u.
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r4-219 n1-1411
Q ¢ ® 9
20 pb 6 ab
e W

VetaHosuTh redeparop '4-219 B pexxnm «MM»y», Hecywas uactora 6,5 MIl,
BLIXOZIHOE HanpsbkeHHe 1 B. Tymbnep nonapHOCTH ynpansiowero HanpsaxeHus
I1-14/1 ycraHoBMTH B BepXHee nonoxeHhHe. HaxkaTb KHONKY «ABT». Pyukoii
«Yposenb I'TIU» ycTaHOBHTB 3HaueHHE Ha LKane «ATTeHtoaTop» 6amn3koe k 0 a6
HaxaTb KHOMKY «Copocy. YcraHoBHTB Ha ['4-219 yposeHb MuHyc 20 1B (100 MB) u
3ahMKCHMpOBaTL YCTaHOBHMBIUMECA noka3anus J[1-14/1. VYcrawoBuTs Ha ['4-219
yposeHb MuHYC 40 1B (10 MB) 1 3aMKCcHpPOBaTh YCTAHOBHBLLMECH NIOKA3aHUS
[1-14. Ycranouts Ha ['4-219 yposeHb muHyc 60 1B (1 MB) n 3adukcuposats
ycTaHoBHBlUHecs nokaszanua [[1-14/1. Hakarb kHonky «CTom» M HCKIIOYHTH M3
cxembl arreHtoatop 20 nb. Hakate KHONKy «ABT» M 3adHKCHpPOBaTh
yCTaHOBUBIUHeCS mnokasanus [[1-14/1 (pa3sHHMuLa C npeablIyWHM 3HAYeHHEM
COOTBETCTBYET 3HAYEHHI0 YNAIEHHOrO arTeHwartopa). YcTaHoBUTh Ha [4-219
yposeHb MHHYc 80 1B (100 MxB) 1 3adukcHpoBaTh yCTaHOBHBLIHECS NOKA3aHHS
[1-14/1. Ycranoeuts Ha ['4-219 yposenb munyc 100 ab (10 MxB) u 3adukcHposats
yCTaHOBHBLUHECS nokazaHus [[1-14/1 (oxunaemoe BpeMs YCTaHOBIEHHA NOKa3aHHH
10-20 c).

Buumanue! IIpu npoBeaeHHH H3mepeHHii Bce npuGopsl A0JKHBI GbITH
3aseMJyeHbl. MakcHMalbHOe HamnpsikeHHe, nmoaaBaemoe Ha Bxoa [1-14/1 wue
J0JIKHO npesbimaTh 80 MB.

[TorpewHOCTb 3NEKTPOHHOMN PEryIHPOBKH BCTPOEHHBIM aTTeHtoaTopoM o1 0 1b
10 MHHYC 100 0B BLIYHCNAIOT KaK pasHOCTb MEXKIY YCTAHOBJICHHBIM H H3MEPEHHbLIM
3HauYeHHEM B OTHOCHTEJIbHBIX €QHHHLAX.

12.6.6 TlpoBepka ypoBHs napa3sHTHbIX FApMOHHYECKHX H KOMOWHALHOHHBIX
CMEKTPAIbHBIX COCTABIAIOIIMX MNPOHM3BOIMTCA C HCIOJIb30BAHMEM aHAN3aTOpPOB
CNEeKTpa B ABYX 4acCTOTHbIX AHANa3oHax, oOyCNOBJCHHBIX YaCTOTHbIM AHANa3oHOM
aHAJIH3aTOPOB CNEKTpa.

B uwactorHom auanazone 10 ...500 MI'L H3MepeHHA NPOBOASTCA NMPH MOMOLLH
aHanu3atopa cnektpa C4-60. [lns 3Toro, ycTaHoBUTH reHeparop '4-219 B pexum
«HI™», Beixonnoe Hanpskenue 50 MB, wactora renepaunu 20 M. TToacoennuuTs
BbIXOJI F€HEpATOpa K BXOIY aHanM3artopa uepe3 atreHioatop 20 ab. [pu 3Tom Ha
BXOJl aHanu3aTopa OyneT nocTynark MOWHOCTL He Oonee 1 MkBT. M3mensas yacroTy
reHeparopa ¢ OMCKpeTHOCTb0 | MI'u B auanasone 20 ... 100 MI'y u Habmonas
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CrneKTp curHana B guamasoxe 10 ... 500 MI'u M3MepUTL YpOBEHB CMEKTPATBHBIX
COCTaBJIAIOUIMX UMEIOLINXCA Ha HHAMKATOPE aHAIU3aTOpa CexTpa.

B wacrotHom amanasode 1 ...100 Ml H3MEpeHHA MPOBOAATCA MPH MOMOLUH
aHanH3aTopa cnextpa CK4-59. [ina storo, yctaHoBHTh reHeparop ['4-219 B pexum
«HI'», BbixogHOe HanpsxkeHHe 200 MB, wactoTa rewepaunu 2 MI'u. IToacoeanHHTS
BHIXOJ TeHepaTopa ¢ BXOOy aHamu3atopa. M3meHss dacToTy reHepartopa ¢
OWMCKpeTHOCThI0 | MTTn B auanasowe 2 ... 30 MI'u u Habmonas criekTp CHTHama B
gnanasoe 1 ... 100 MI'u H3MepHTb YpOBEHb CMEKTpaibHBIE COCTABJIAIOLIHE
MMEIOLLHECS Ha HHAHKATOPE aHAIH3aTopa CIeKTpa.

12.6.7 Tlposepka 9acToThi BHYTPEHHETO MOMY/HPYIOIIEr0 MCTOYHHMKA B
pexknme «AM» npoussomHTcA HactoTomepom UY3-63/1 ¢ Bbixoma HY wn3mepurens
momyasunu CK3-45. 'eHepatop nepesecTH B peXHM «AM» ¢ MomynsuHed oT
BHYTPEHHErO CHHYCOMIATEHOTO HCTOUHHKA W YCTAHOBHTB BBIXOAHYIO YacTOTY
100 MT 1, BoixonHoe Hanpsukenue 300 mB, ko3dduunent moxynsaunu 80%.

TMorpewHocTs yactoTsl Momynsunu AF B I'u BrYHCAAOT Mo doprye:

AF = FHoMm - Fuam
rae FHOM - HOMHHANbHAsA YacToTa MOXYNALHH, 'Ll
Fu3m - M3MepeHHas yacToTa MOTYNALUHH, Ll

Llar nepecTpoiikH 4acTOTBI MOMYTSLWH MNPOBEPAIOT MO pe3y/bTaTaM
H3MEPEHHA HaCTOTHl MOMY/ALUMH YCTAaHOBJIEHHOW Ha OAMH IIar OT HAYanbHOrO
3HAYeHHs, 3aTeM Ha [IBa Iara, 3aTeM Ha JEecATh MaroB. BeMMHCIHB pasHHLY MexIy
pe3ynbTaTaMH H3MepeHHH (OKpYrnuB, NpH HEOOXOIMMOCTH, O LENOro 3Ha4YeHus B
€IHHHLIAX MHHHMAIBHOTO Lara) NoTyYHM 3Ha4Ye€HHE MHHHUMABHOTO 1iara.

12.6.8 ITposepka napameTpos UM MOOynsUHH OT BHYTPEHHErO
CHHYCOHIATLHOTO HCTOYHHKA MMPOU3BOIHTCS MO CIEIYIOLIHM MapaMeTpam:

12.6.8.1 [TpoBepka 4acTOThl BHYTPEHHEr0 MOIyTMPYIOLIEr0 HCTOYHHKA
nposoauTcs 9actoromepom U3-63/1 ¢ Beixona HY namepurens momynsunn CK3-45.
Ienepatop nepesectH B pekuM «UM» ¢ MomynsuMell OT BHYTPEHHEro
CHHYCOWIANbHOTO HCTOYHHWKA M YCTAHOBMTH BbIXOOHYIO uacTtoTy 100 MW,
BeIXOHOE Hanpsxkenue 500 MB, neBnaumio momynsiunu 50 kl'u.

MMorpewHocTs yacToTsl MoaynAunn AF B ' BEIYHCIAIOT M0 opmye:

AF = FHom — Fusm
raie FHOM - HOMHHaNBHAd 4acToTa MOZYNAUMH, [
Fuzm - u3mepenHas yactora mogynsumu, 'y

[Llar nepecTpofikH 4acTOTbl MOIYNALMM TPOBEPAIOT MO  pe3y/bTaTam
H3MEepeHHit YacTOoThbl MOOYJISUMH YCTAHOBNEHHON Ha OOHH WWIar OT HaYalbHOTO
3HaueHud, 3aTEM Ha [IBa [Iara, 3aTeM Ha JecATH LAroB. BeIUHCAHB pasHHLY MexIy
pe3ynbTaTaMH H3MEPEHHH (OKPYI/IMB, NPU HEOGXOOMMOCTH, 0 UENOTO 3HAUEHHS B
eIHHNLAX MHHHMATBLHOTO Wara) MosyqHM 3HaYeHHe MHHHMAIBHOTO LIara.

12.6.8.2 [TpoBepka A€BHALMH YACTOTHI OT BHYTPEHHETO MOLY/IHPYIOIETO
HicTounnka MpoBOAMTCH METOOM B OCHOBE KOTOPOTO JIEKHT 3ddekT obpalieHus B
HYNIb aMnnnTy a6l Hecymed YM konebanus (Hynu ¢pyHkumuu Beccens).
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INpu  3Hauennsx koddpduumenta UM koneGaHus (OTHOWIEHHE 1NERHAUMH U
Moxyaupyioweit yactotsl) 2,405; 5,52; 8.65; 11,79; 14,93 18,07 u 1. ., amnnuTyna
Hecywe# UM konebanus obpawiaercs B Hynb. JIna 3TOro, yCTaHOBHTL renepatop

I'4-219 B pexuMm «UMp», BHYTPEHHHN, CHHYCOHAANbHbIA. BLIXOAHOE HanpsakeHHe
200 mB, Hecyuas wactora renepaunu 50-100 MI'u, wactota momynsumu 41 k',
nesvauna 98,6 kI'u. TTomcoeAMHHTB BbIXOH TeHepaTopa K BXOLY aHaln3aropa
cnektpa CK4-59 u nobGurbca HabnroaeHHs Ha 3KpaHe H300paskeHHs, XapaKTepHOro
s YM xonebanuii. UameHss neenauuio ¢ auckpetHoctoio 0,01 k' B auanazone
98,60 ... 98,90 kI'u ¥ Habmoaas CNeKTp CHrHana B paiioHe MCYE3HOBEHHA Hecyluei
OTMETHUThL T€ 3HAYEHWUN AEBHALMH (KpaiHHE TOYKH), B KOTOPbIX HECyllad 4acTOTa
HauyMHaeT yBeNMYMBaThcA. PaccyMTaB CpPEeNHION TOYKY OTHOCHTEJIBHO KpaiHHX 10

dopmysie (5), BLIMHCNISEM NOMPEIIHOCTE YCTAHOBKH A€BHALIHH 1o dpopmyne (6).

Fe=feo )

-~

rae FB m FH — 3HaueHHs IeBHAlLHH, COOTBETCTBYIOLIHE H3MEHEHHIO
MOy /HpYIOLIEH 4acTOThl “BBEPX” W “BHH3” OTHOCHTENLHO YCTAHOBNEHHOrO
YPOBHA.

s=E2F¢ 100% (6)
Fe
rae F — ycTaHOBNEHHOE 3HaueHWe NeBHALIMM.
Pe3ybTaThl MPOBEPKH CYHTAIOT YAOBIETBOPUTENBHBIMH, ECITH MOrPEIIHOCTD
YCTaHOBKH I¢BHALMH COOTBETCTBYET TpeboBaHHAM M. 2.5.3.

12.6.9 TlpoBepka 4acTOTbl BHYTPEHHErO MOIYJIHPYHOLIEr0 HCTOYHHKA B
pexxume «OM» npouseoauTcs yactoTomepom Y3-63/1 c Beixona HY usmeputens
monynauun CK3-45. I'eHepatop nepeBecTH B pexum «®M» ¢ momynsumeid or
BHYTPEHHEr0 CHHYCOMIAIbHOI0 HCTOYHHKA H YCTAHOBHTB BBIXOAHYIO HacTOTY
50 MTI'y, BeixonHoe HanpsbkeHue 500 MB, neBnaunro Monynasumu 180 rpamycos.

TTorpewHoCcTs YacToThl MogyIALMH AF B 'l BBIUHCHAIOT MO hopMyne:
AF = FnoMm - Fuam '
rne FHOM - HOMMHaIbHaA YacToTa MOIYALHH, 1L

Fu3M - M3MepeHHas yacToTa Moayasunu, I'u

Illar nepecTpodikH 4YacTOTBl MOIYNSALUMH TPOBEPAIOT MO  pe3ynbTaTaM
M3MEpeHNH YacTOThl MOIYJSAUMM YCTAaHOBNEHHOW Ha ONMH Iar OT Ha4albHOro
3HayeHus, 3aTeM Ha JBa ll1ara, 3aTeM Ha AEeCATh LIAroB. BEIMHCIHB PasHHUIY MeXIy
pe3yIbTaTaMH M3MEPEHHH (OKPYIJIHB, MPH HEOOXOMMMOCTH, O LIE/IOrO 3HAaYEHHA B
€IMHHLaX MHHHM&IbHOIO Lara) MoJly4HM 3HaueHHEe MHHHMaJIbHOTO Luara.

TpoBepka NeBHAUMH BHYTPEHHEr0 MOXYJHMPYIOILErO0 HMCTOYHHKA B peXHME
«®M» nporoznuTca aHanoruyHo YM konedanuam. [11s 3TOro yCTaHOBHTL FeHEpaTop
I'4-219 B pexnm “OM”, BHyTpeHHHH, CHHyCOMAaNbHbIH. BhIXOIHOE HanpskeHue
200 mB, Hecywas uactoTta reHepauny 50-100 MI'y, yacrora momynmsaunu 10 kI'w,
nesuauHa 137,8°. TloncoeAMHHUTE BLIXOA reHepaTopa K BXOMdY aHaiH3aTopa CMeKTpa
CK4-59 u no6uTbCs HabNloAeHHS Ha IKpaHe H3oOpaxkeHus, XxapakTepHoro 41 ®M
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konebaHui. 3menss neBHaLMIo ¢ AUCKpeTHocThio 0,1° B ananaszone 137,5°...138,1°
v Habl0las cnexTp curHasa B pafOHE HCYE3HOBEHHA HECYUIEH OTMETHTH Te
3HAYEHHA OeBHaunH (KpaiiHHe TOYKH), B KOTOPLIX HeCylias 4acToTa HauHHaeT
yBEJIMYHBATLCA. PacCyMTaB CPeHION TOYKY OTHOCHTENBbHO KpaiHHX no gopmyne
(5), BBIMHCIISEM MOrPeWIHOCTh YCTAHOBKH IeBHALHH Mo dopmye (6).

Pe3ynsraThl NpOBEPKH CYHTAIOT YOOBIETBOPHTENbLHBIMH, €CIH MOrPEIIHOCTD
YCTaHOBKH [€BHALMH COOTBETCTBYET TpeOOBaHHAM 11. 2.6.3.

12.6.10 TlpoBepka BeNWYHHbI MAapa3sHTHOH OEBHAUHMH 4YacTOTkl B pexXHMeE
«HI npoBonutcs u3mepurenem CK3-45 ¢ ucnons3oBaHHeM BTOPOro reHeparopa
I'4-219 unu '4-164 B kauecTBe BHeLIHero rereponnHa. Mamepenus nposoasTcs Ha
gactoTax 50 MI'u.

Ha oGoux renepatopax I'4-219 (I'4-164) ycraHasiusaetcs pexum "HI™,
yPOBEHb HaNpsKeHHs reHepaTopa-reTepoarHa 1B, a HamepseMoro reseparopa
0,2 B. Bbixon rexepatopa-reTepoanHa moakmouaetcs k passemy "TET1 © " ha
3agHed crenke npuoopa CK3-45. CurHan u3MepseMoro reseparopa mogaeTcs Ha
pasbem " BU © " Ha 3anueii cteHke npubopa CK3-45. Ha npuGope CK3-45
simouaioT pexxum «MH», "CK3", ananason "18-1000", kHonku nonoca HY cTassT B
nonoxkenne "03...34 «xI'u". Tlpn H3MepeHWH Ha TreHepaTope-reTepPOaHHE
yCTaHaBJIMBAIOT YacTOTy HHXe mpoBepsiemoii Ha 1 MT'u ( wactora [TH npudopa CK3-
45). Ipu onpenenennu napaszutHoit nesnaunn CK3-45 naxoautcs B pexume « UMy,
a H3MepEeHHOe 3HauYeHHe AeanTCa Ha 1,41,

12.6.11 U3mepenne napasuTHOH OEBHALMA 4HacToThl B pexnume «AM»
nposoauTcs usmeputenem CK3-45. Ienepatop '4-219 ycTaHOBHTE B pesxum «AM»,

"

4acTOTa BHYTPEHHEro CHHYCOMAAnbHOTO reHepatopa | kI'u, kodduument
momynsaund 30 %, BerxogHoe Hampsbkenne 0,250 B. M3mepenue npoBoomuTcs B
pexume «YM» ana CK3-45.

12.6.12 Mi3Mepenne napasMTHON aMMIMTYAHas MOOYNAUHA B pexkume «UM»
nposoautcs uimeputenem CK3-45. I'eneparop '4-219 ycTaHoBHTB B pexkuM «YM»,
4acToTa BHYTPEHHEro CHHycoWaameHOro rexeparopa | kI'u, meswauma 100 Iy,
BbIXOHOE HanpsxeHue 1 B. Mamepenue nposoanTcs B pexnme "AM" mna CK3-45.

12.6.13 Pe3ynbTaTel HCNBITAHWA CUYHTAKOT YAOBIETBOPHTEILHBIMH, €C/TH TIPH
W3MEPEHHAX MapaMeTPOB B COOTBETCTBHH C MyHKTamH 12.6.3 — 12.6.13 nomyueHs
pe3ynbTaThi COOTBETCTBYIOWIHE TpedoBaHuam n. 23 — 2.7. B 3TomM ciyuae
coorBercrene  TpedoBawusm n. 24.5-247, 253-254, 26.3-264, 27
ofecneuusaeTcd MPHHUMMOM paloTbl M CXEMHO-TEXHHYECKHM  pelLIeHHEM
reHeparopa.

12.6.14TTpoBepka MporpaMMHBIX (PYHKUHI NPOH3BOAHTCA WIS YCTAHOBIEHHS
NPABHJILHOCTH BBICTABIEHHA NTApaMETPOB MEHEPALMH, COOTBETCTBHA HX MOKA3aHUAM
MHIMKATOpa, a TaK Xe MpaBHIbHOCTE paboThl HHTepdeiica.

J151s npoBenEHHS MPOBEPKH NPOrpPaMMHBIX QYHKUHI NOACOEIHHHTh FreHEpaTop
1'4-219 unreppeicHbim kabenem k mopTy RS-232 nepcoHanibHOro KOMNbIOTEPA.
3anycTHTs Ha HCnonMHeHHe nporpaMmy Microsoft® Tepmunan. YcraHoBHTS
HacTpoiiku B MeHIO «[TapaMeTpe» B COOTBETCTBHH C PHCYHKOM, MPH 3TOM
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UCnosnb3yembiii nopT RS-232 B COOTBETCTBHH C peanbHO Henobsyembiv COMI: win

COM2:
O R T TR 151
o —' — Leopocte Nepasaw - —
lllucia — [ <] F10 C0 CE00 C 1200 -
OBIan .: . Teeea
© Cromapioe Cor asconmme -, 2400 (4800 (9600 713200 ———J
€ [locumonsme, e | o Lavwma — Croncewe burw -
€ Ngcrpowe ) £y Cg €7 A8 &1 15 2
Nocsmsossnan Nepeaava —— = a;’m,_k [
€ Jpacpuxo Memay Cummonsmac [ | 710 ® Wec S T ~
& Qmmame 330 Ciamsona  Hever  Aapiirpiins |CoM1 o
[ Bupanrsere Nepenasacsash |onct no Crontuy g :‘“’ AG“" i
MNomerra i
€ Nporgex. [ Kowrpom YermocTu
i ™ D6napymerme Hocymed
. ®
Puc. 8 Buewnuit BuI1 okHa nporpammbl Microsoft™ TepmuHan B pesxume

HAaCTPOHKH NMapaMeTpoB.

[Tonate B HHTepeEiic cneayourylo nocae0BaTeNbHOCTb YNpPaB/soLIHX .
KOMaHI: )

’

m=n

f0=12345678n0

u=123n3

/

Ha uHankatope reHeparopa NOJUKHBI BRICTABHTBCH COOTBETCTBYIOLIHE
NoKa3aHus

Pexum «HIM»

Yacrora renepauus 12,345678 kI’

BbxonHoe Hanpsxenue 123 MB.

[Tpou3BecTH HM3MEPEHHS BBLIXOAHOM WYAaCTOThl W HANpAKEHUs No
MeTonMke n.12.6.3 n 12.6.5.

12.7 OdopmiaeHne pe3ybTaToOB NOBEPKH

12.7.1 TTonoxuTeIbHBIE pe3y1bTaThl TOBEPKH OQOPMIISIOT B COOTBETCTBUH C .
Tpebosanusmu 1P 50.2.006 1 BHOCAT B COOTBETCTBYIOWMI pa3znen Gopmynspa -
MEPA .411645.001 ®O.

12.7.20TpHuarenbHble pe3yJibTaTbl NOBEPKH 0GOPMIAIOT B COOTBETCTBHH €
TpeGoranusamu [P 50.2.006.
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CXEMA DJIEKTPHUECKAS IMTPHHUWTIHAJIBHAS TEHEPATOPA I'4-219
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