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1 OIIMCAHUE N PABOTA

1.1 Ha3HaueHue reHeparopa

I'eneparop curnanoB ['4-219 (manee mo TEKCTy T'€HEpAaToOp) — HACTOJIBHBIA IUGPPOBON
reHeparop ooOmero HaszHadeHus. llpeaHasHaueH A UCHOJIB30BAHUS B KAdyeCTBE HCTOYHMKA
CUTHAJIa MPU PETYJUPOBAHUU, PEMOHTE U IMOBEPKE PaJUO3IEKTPOHHONW anmaparypbl pazjIudHOIo
Ha3HAYEHUs, a TaK K€ AJS UCIOJb30BaHMs B KAaueCTBE BCTPAMBAEMBIX I'€TEPOIMHOB B CIOXKHBIX
AaBTOMATHU3UPOBAHHBIX PAJUOU3MEPUTENBHBIX CUCTEMAX.
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2 TEXHUYECKHUE XAPAKTEPUCTUKHA

2.1 YcaoBus HOpMHPOBAHUS MAPAMETPOB

[IpuBeeHHBIE HUXKE XapaKTEPUCTUKHA HOPMHUPYIOTCS MPHU MOBEPKE MPUOOpa HE PeKe OTHOTO
pasa B roj ¥ B TEMIIEpATYpHOM Juana3zone ot +5 no +40 °C.

2.2 llapameTpsl HH(PPOBOro CHHTE3ATOPA, ONPEAeIAIOIIHE METPOJIOTHYeCKHE MAPpaAMeTPbI
BBIXOJIHOTO CHTHAJIA TeHepaTopa

Pazpemaroniast cmocoOHOCTh CHHTE3aTOpa 10 4acTOTe - 0,001 I'n

[ITyM KkBaHTOBaHUSI BHYTPEHHETO

MOIYJIUPYIOIIETO TeHEepaTopa Mo 4acToTe - muHyc 92 1b (15 6uT)
[ITyM xBaHTOBaHUSI BHYTPECHHETO

MOAYJIUPYIOIIETO TeHEepaTopa Mo aMILUTUTYIE - muHyc 68 1b (11 OuT)
[ITyM KkBaHTOBaHUS 10 KaHAILY

BHEIITHETO MOJYJIUPYIOIIETO CUTHAIA - munyc 80 1b (13 6uT)
CKOpOCTB 3alaHusI MTHOBCHHBIX 3HA4YCHUU

napamMeTpoOB MOJYJISAIINK, HE MEHEE - 10° 3HaueHwuii B CEeKYHIY

2.3 Peskxnm HemoayaupoBaHHbIX Koseoanunii(HK)

Pabounii qramasod yactot ot 1 ' go 100 MI'1;

[ar ycranoBku yactotsl oT 0,001 I'y o 10 I';
[TorpenHOCTh YCTAaHOBKHM 4YacTOThI He Oojee + 3.10°%fu, rue fo- HEeCyIIasi 4acToTa
reHeparopa;
HecrabunpHOCTh 4acTOTH 3a 15 MUHYTHBIN MHTEPBaJ BPEMEHH IOCIIEC YCTAHOBIICHUS
pabouero pexuma e Goiee + 5-107 fu, rue fu- Hecyas actora reneparopa;
MakcumanbHBIA YPOBEHB BBIXOAHOTO curHaja Ha Harpy3ke 50 Om 1 B (20 mBT);
YpoBeHb Tapa3WTHBIX, TapPMOHUYECKMX M KOMOWHAIIMOHHBIX CIEKTPaIbHBIX
cocTaBsitonux He 6onee munyc 35 nb;
I'my6una perynupoBku BeixogHoro curtaia munyc 100 nb otnocurensHo 1 B (ams
BCEX PEKHUMOB) ;
[Har ycranoBku ammmuTyasl oT 1 MkB mo 10 MB (1u1st Bcex pexxumoB) ;
[TorpenHOCTh peryJIUpOBKH BBIXOAHOTO YPOBHS He Oosiee = 1 ab mpu peryaupoBke
1o munyc 60 n1b u He 6onee + 2,0 n1b npu perynupoke or Munyc 60 n1b 1o munyc 100
ab;
HepaBHOMepHOCTH ypOBHS BBIXOJHOTO HampsbkeHuss B Touke 0 nb B pabouem
IHamna3oHe yacToT He 0onee = 0,6 nb;
[TapazutHas neBuarusi 4actotel B pexkume “HI™ He mpeBbimiaer 1-10'7-fH, rae fu -
Hecylias 4acToTa.

2.4 PexxuM aMIUIMTYAHOH MoayJasinun (AM)
PaGounii nuamazon Hecymieit gactotel oT 1 'y 10 100 MI'm;

[ar ycranoBku Hecymen yactotel  oT 0,001 I'y o 10 I'n;
MakcumanbHBI YPOBEHB BBIXOJHOTO CUTHANA 0e3 Mmoayssituu 0,5 B;
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JIBa BHJ1a BHYTPEHHETO MOAYIUPYIOIIETO HAIPSHKCHUS:

- CUHYCOMJQJIbHBII;

- IPSIMOYT OJIbHBIN;
Pabounii muamna3oH MOAYIMPYIOIMIMX YacTOT BHyTpeHHero renepartopa ot 0,1 I'm 1o
100 xI'n ¢ marom nepectpoiiku ot 0,1 I'm go 10 I', morpemHocTs yCTaHOBKHU
YaCTOTHl MOJYJMPYIOIIETO CUTHAlIa He OoJee =+ 5.10° fm, rae fu- MOAYJIUPYIOIIIas
4yacToTa FreHepaTopa;
Koadduiment aMnauTy1HOM MOAYNISALMUA OT BHYTPEHHErO TeHepaTopa peryiupyercs
ot 0 % 110 99,9 % c marom 0,1 %;
[TorpemHocts ycranoBkH K03 duirienta AM He Gornee + 1 %;
Paboumii yacTOTHBIN AMana3oH BHEIIHET0 MOAYJIHPYIOUIETO HCTOYHUKA CHUTHANA
cnoxknou ¢popmsl oT 10 I'm go 20 kI';
[TapasutHas neBuanusi YaCTOThl HE IMPEBBILIACT 107 fa + 10 I'u, roe fu — Hecymas
4acToTa.
AMIUIMTYZ]a BHEIIHETO MOJIYJIHMPYIOLIEr0 CUTHaia s obecriedeHus: Koddduuumenra
aMIUTUTYyIHON Monyisiiuu 99 % nomkeH ObITh HEe Oosiee 5 B mpu HOMHHAIBHOM
COINPOTHBIIEHNH BX0Ja BHeIHeH Moayasanuu 600 Om.

2.5 Pexxum yactoTHoi moayasuuu (UM)

Pabounii quana3zon Hecymiend yactotsl ot 1 ['m g0 100 MI';
[Iar ycranoBku Hecymieit yactorsl OT 0,001 't 1o 10 '
UeTtsipe BUa BHYTPEHHETO MOAYIUPYIOLIETO HAMPSKEHUS:

- CHHYCOMJAJIbHBIN - pabounii nuama3od Moaynupytomend gactotel ot 0,1 I'm mo 100 kI, ¢
mrarom nepectpoiiku ot 0,1 I'm 1o 10 I'y m mOrpenHoCcThI0 YCTAHOBKU YaCTOThHI MOYJIUPYIOLLETO
curHajia He 0osee 5-10'5, nesuanysg yacToThl oT 1 I'it ;o 100 kI ¢ marom ot 1 I'y 1o 0,1 x 'y u
NOTPEHOCThIO YcTaHOBKH + 0,2 %);

- MPSMOYTOJBHBIN (CKOPOCTh MEPEKITI0YeHUs orpanudeHa mojocou 100 MI'1) - paboumit
nuana3zoH Mmoaynupytomen yactotsl ot 0,1 I'm go 100 xI'x ¢ marom nepectpoiiku ot 0,1 I'mp o 10
I'n, neBuanmst yactothl OT 1 't mo 100 kI’ ¢ marom ot 1 'y 10 0,1 k 't 1 mOTrpenIHOCTHIO
ycraHoBkH He 6onee + 0,2 %;

- TPEYroJIbHbI - JUINTEIBHOCTH JIMHEMHO-HAPACTAIOLIEr0 W JIMHEWMHO-CHaAaroliero
YYaCTKOB OrHOAloNIel perylIupyroTcss He3aBucuMo B mpenenax ot 1 mc 1o 600 ¢ ¢ marom ot 1 mc
no 0,1 c, mpupamieHue Mo 4YacToTe OT HEeCyled B KOHIE JIMHEMHO-HApACTAIOUIErO0 ydacTKa
perymupyercs ot 1 kI'n 1o 50 MI' ¢ marom ot 1 I't go 10 kI

- JINHEHHO-UMITYJILCHBIN - reHepanus HEMPEPHIBHOMN MOCJIE0BATEIbHOCTH
BUJICOUMITYJIBCOB, YACTOTHO-MOYJIMPOBAHHBIX IO JIMHEHMHO-HAapacTaloleMy 3akony. Perynupyercs
JUTUTEIbHOCTh BUJICOMMITYJIbCA M ITPOMEXKYTOK MEKy HUMHM B nipenenax ot 1 mc go 600 ¢ ¢ marom
ot 1 mc 1o 0,1 ¢, mpupalieHre Mo 4acToTe OT HECYLIEH B KOHIE JUHEHHO-HAPACTAIOLIET0 y4yacTKa
perymupyercs ot 1 kI'n 1o 50 MI'q ¢ marom ot 1 't mo 10 kI

Pabounii yacTOTHBIN IUana3oH BHEIIHEr0 MOIYJIHPYIOLIEr0 UCTOUHUKA CHTHAJIA CIO0XKHOM
dopmsl ot 10 I'm go 20 kI'm;
AMIUIMTY]a BHEUIHETO MOJYJIMPYIOLIEr0 CUTHata i obecriedenus aesuanuu 100
k11 momxkeH ObITH He Oojiee 5 B mpu HOMHUHAILHOM COMPOTUBIICHWH BXOJ/Ia BHEIIHEH MOYJISIIUHA
600 Om.

2.6 Pexxum ¢azoBoii moayasiiiuu (®@M)
Pabounii quamaszon Hecymiei yactotel oT 1 't g0 100 MIm;

[Tar ycranoBku Hecymieit yactorsl OT 0,001 't 1o 10 '
JIBa BUJ1a BHYTPEHHEr0 MOAYJIUPYIOIIETO HAIIPSIKCHUS:
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- CHUHYCOUJANbHBIN - pabounii quanazoH Moxynaupymomeit yactorsl ot 0,1 I'm 1o 100 kI ¢
marom nepectporku ot 0,1 I'm 1o 10 'l 1 mOrpemHOCThI0 YCTAHOBKHA YaCTOTHI MOYJIMPYIOIIETO
curHana He Goree + 5-107, neBuanus ot 0,1 © 1o 360 © ¢ marom 0,1 ® ¥ MOrPeMIHOCTHIO He Goliee
+0,2 %;

- TPSAMOYTOJIbHBIA (CKOPOCTh MEpeKIoueHus: orpaHuueHa mnosnocoir 100 MI'm) - pabouwmii
nuana3oH moaynupyromniei yactotsl oT 0,1 I't go 100 kI’ ¢ marom nepectpoiiku ot 0,1 I'm 1o 10
I'u, neBuanus ot 0,1 ° 1o 360 ° ¢ marom 0,1 ° morpemHocThIO He Gosee + 0,2 %,

PaGounii 4acTOTHBIM aMANMa30H BHEIIHETO MOAYJIUPYIOIIETO WCTOYHWKA CHUTHAJA
cinoxknoit popmsl ot 10 I'm no 20 xI'm. MakcuManbHas aMIUIMTYla BHEIIHETO MOIYJIUPYIOIIErO
curHaina 5 B;

AMIUTHTY/Ia BHEIIHETO MOJYJIUPYIOIIETO CHTHANA JIst obecriedeHus aesuanuu 360 °
JOJKHO ObITh HEe Oosee 5 B mpu HOMHHAIBLHOM CONPOTHUBICHUH BXOJAA BHEIIHEH MOMYISILIMU
600 Om.

2.7 PesxxuM aMILTUTYAHO-UMITYJILCHOH Moy asiuuu (MUM)

I'enepanust HepepBIBHOM MOCIEA0BATEILHOCTH PalOUMITYILCOB. Pabounii 1uana3zon
qacToThI 3amojiHeHns oT 1 I'm go 100 MI'1r;

[Tar ycranoBku yactotsl 3anoiaHenust ot 0,001 I'm mo 10 I'm;

['my6ouna UM ne menee 50 ab ;

OpnuH BU BHYTPEHHETO MOYJIMPYIOLIEr0 HAIPSYKEHU:

- TpSAMOYTOJIbHBIN (CKOPOCTh MEPEKIIOUCHHS orpanndeHa moiocoi 100 MI'm),
Perynupyercs JuIMTENbHOCTh BUACOUMITYJIbCA U MPOMEXKYTKA MEKIY HUMHM B Ipezenax ot 1
Mkc 10 200 ¢ ¢ marom ot 0,1 Mmxc go 0,01 c.

Pabounii yacTOTHBIN Uana3oH BHEIIHET0 MOAYIUpYlomiero nugpposoro curaana TTJI
ypoBHA OT moctossHHOro 10 1 MI'm. MakcumanbHas aMmIuiMTya BHEIIHEr0 MOIYJIUPYIOLIErO
cur"ana 5 B;

[TorpemHOCTh YCTAaHOBKH JUIMTEIBHOCTA UMITYJIBCOB IIPU BHYTPEHHEH MOIYJISILIUU HE
MPEBBIIIAET LIAT PEryIUPOBKU JTUTEIBHOCTUA UMITYJIbCA.

JmuTenbHOCTh HapacTaHUs U cnaga UMNyJabcoB 1o ypoBHsaM 0,1 u 0,9 He npeBblaeT
10 % oT AINTENbHOCTH UMITYJIBCOB, HEPABHOMEPHOCTD BEPILIMHBI UMITYJIbCA HE MpeBbImacT 15 %.

2.8 O0mue TeXHUYeCKHe XapaKTepPUCTUKH

I'enepaTop obecnieunBaer:
-BU3yaJlbHYI0 WHIUKALMI0O 3HA4YeHHs MapaMeTpoB TE€HEPHUPYEeMOro CHUTHaja, COCTOSHUS
npubopa;
- I POBYIO KATHOPOBKY T€HEPHUPYIOIIETO TPAKTA.
I'eneparop obecrieunBaeT pabOTy C MOCIEA0BATEILHBIM HHTEP(EHcoM:
- o 'OCT 23675-79 (uutepdeiic CTBIK C2-UC), RS-232C (EIA-232E, EIA-232D) npu
YPOBHE CUTHAJIOB He MeHee 5 B Ha mepenaronux JMHUAX Npu Harpyske 3 kKOwm;
- [IpY 3HAYE€HUU HH(POPMAIIMOHHBIX [1apaMETPOB:
1) crkopocts - 19200 601 (6ut/c),
2) nanHeble - 8 OUT,
3) OUT «4ETHOCTH» - OTCYTCTBYET,
4) curnan «CTOII» - 1 our,
5) mpuHMMaeMble W TIepeAaBaeMble CHUTHANbl - LUQPBI, OONbIINE JAaTUHCKUE OYKBHI,
yrpaisironue cuMBOIIbI (Kob) «LF», «CRy;
- BbIJIa4y TEKCTOBBIX CTPOK, COJEpKaIIuX LHU(POBbIE 3HAYCHUS MapaMeTpOB, HEOOXOIUMBIX
MIPHU TIPOBEICHNN IU(PPOBOI KaTMOPOBKH;
- IPUEM YIIPABJISAIOMINX KOMaH/I.



HopmaiibHble yCI10BHs SKCIUTyaTalluu:

- TEeMITepaTypa OKPYKaroIero BO3ayxa .......... (20 £5) °C;

- OTHOCHUTEJIBHAS BIAKHOCTD .....veeevveenreenrennsn. (65 +15) %;

- aTMOC(EPHOE TABIICHHE ......eveenvreereenenennannn ot 630 10 795 MM pT. CT.;

- HaMPSDKEHUE TMUTAIOIICH CETH ...vvvvernvveeninnnns (220 +22) B ¢ gacroroii (50 +1) I'
Paboune yciaoBus SKCIUTyaTaI|H:

- TEMIIepaTypa OKPYKarolIero BO3aAyxa .......... oT 5 1o 40 °C;

- OTHOCHUTENIBHAS BIAXKHOCTD ...oveeeennnreeeannnnne 10 90 % npu remneparype 30 °C;

- aTMOC(EPHOE TABIICHHE .......eveenvreereenerennannn ot 630 10 800 MM pT. CT.;

- HANPSDKEHUE TTUTAIOIICH CETH ......ccevveennennnns (220 £22) B c gacrotoii (50 £2) I'rg

umu (115 £5,75) B ¢ wactoroii (400 +28 -12) I'm..
I'enepaTtop obecrieunBaeT Tpedyembie TapaMeTPhl U XapaKTePUCTHKH yepe3 15 MuH ¢

MOMCHTA BKJIIIOUCHU .

I'enepaTop AomyckaeT HEMPEPBIBHYIO padOTy B T€UCHUE BPEMEHH HEe MeHee 24 4 Tipu
COXpaHEHHH ICKTPUUYECKHX TTApaMeTPOB B TpeieiiaX YCTAHOBICHHBIX HOPM.
JIOJDKeH  o0ecreuuBaTh  CIEIYIOIINE
JIOJITOBEYHOCTH M PEMOHTOIPUTOIHOCTH
- cpenHss HapaboTka Ha oTka3 He meHee 20000 u;
- raMMa-TiporieHTHBIA pecypc He meHee 20000 4 ipu y = 90 %;
- raMMa-TIPOIICHTHBIN CPOK CITY»OBI TpuOopa He MmeHee 15 et mpu y = 80 %;
- TAMMa-TIPOLIEHTHBIA CPOK COXpaHseMOoCTH He MeHee 10 JeT uisi OTarIMBaeMbIX XPaHUIIHIIL
WM S JIET U1 HeoTaruMBaeMbIX Xparwmi pu 7y = 80 %);
- cpefiHee BpeMsl BOCCTAaHOBJIEHUST pab0TOCTIOCOOHOTO cocTosiHUsI He Oosee 60 MuH;
MotmHoCTh TOTpeOisieMass OT CETH MHUTAHWS NPU HOMHHAIBLHOM HAMpPSDKEHUU, HE

I'eneparop

ooiee 30 BA.

Macca reneparopa He 6onee 3,5 Kr.
["abaputHbIe pa3mepsl TeHepaTopa 290 x 129 x 222 mwm.

3.1 CocTaB KOMILIEKTA MOCTABKH NpuOopa npusBedeH B Taduue 1.

3 COCTAB KOMILJIEKTA ITPUBOPA

napameTpbl  HaJIeKHOCTH,

Tab6muna 1
O6o3HaueHne HaunmenoBanue Kou. IIpumeuanue
MEPA.411645.002 I'enepatop 1'4-219 1

3anmacHple yacTtu ¥ npuHaaiae;kaoctu (3UID)

MEPA.323366.005 DyTisip 1 Hns xpanenus u

TPaHCHOPTUPOBAHUS
MEPA.685061.005 KaGenpb 1 | K§(CTBIK C2, RS 232)
MEPA.685061.006 Kabenb coeqMHUTEIbHBIN 1 K9(7/3,04 - 7/3,04)
MEPA.685061.007 Kabenb coeTMHNTEIBHBIN 1 K10(baiionet — 6aiioHET)
0O100.481.005 TY Bceraska niaBkas BI126-1B 1A 250 B 1 CwMm. npuiiokeHue 4
SCZ-1R [IIHyp coeTMHUTENbHBIN 1 CereBoil

DKCIIYATALMOHHANA JIOKYMEHTAIIUSA

MEPA. 411645.001PD | I'eneparop curnanos ['4-219. 1
PyKOBOJCTBO IO DKCIUTyaTallUH.
MEPA. 411645.001D0 | I'eneparop curnanos ['4-219. 1

Dopmysip
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4 YCTPOUCTBO U PABOTA

B coorBercTBUM CO CXEMOH  DJJEKTPUYECKOM  IPUHUUIUAIBHONM, NPUBEICHHOW B

IIPWIOKEHUH, TEHEPATOP COCTOUT U3 CIEAYIOIUX OCHOBHBIX Y3JIOB:

- Al - XUIKOKpPHCTAUTNYECKUH rpaduyeckuii ”HAUKATOP

- A2 - naTa ynpaBJieHuUst

- A3 - BBIXO/IHOM aTTEHI0ATOP

- A4 - nnaTta cuHTe3aTopa

- A5 - utara crabunuzatopa

- A6 - y3en cuioBoro TpanchopmaTropa

- A7 - GpunbTp nuTaHUA

PaGoTa renepatopa (A4) ocHOBaHa Ha TPHUHIUIE MPSMOTO ITU(POBOTO CHHTE3a YaCTOTHI
(Direct Digital Synthesizers, DDS). I'enepupyemblii CHUTHalI CHHTE3UPYETCS CO CBOWCTBEHHOMN
U(POBBIM CHCTEMaM TOYHOCTBHIO. YacToTa, aMIUINTya U (pa3a curHasia B 1000 MOMEHT BPEMEHHU
TOYHO U3BECTHBI U TIOJKOHTPOJIbHBI.

3amaua DDS — monyduTh Ha BBIXOJI€ CUTHAJI CHHYCOMIAJIbHON (DOPMBI 3a1aHHOM 4acTOThL. B
DDS ¢opmupoBaHre BBIXOJHOTO CUTHaJa MPOUCXOAUT B U (poBoii popme mpu momouy nudpo-
aHajoroBoro npeodpa3oBanus ¢ ®HY st momasiieHnst 00pa3oB BEIXOIHOTO CIEKTPA,
HOBTOPSIOUINXCA € IEPUOJAUYHOCTBIO yacToTol quckperusanuu FCLK. s nonydeHus
CHHycouAaabHOro curHana Ha BxoJ L{AIl Heo6xoaumo nogaTh nociae10BaTenbHOCTh OTCYETOB
dbynkuuy sin, cieayromux ¢ yacroroit Felk. @opmupoBanue orcueToB GyHKIUH Sin enaeTcst
TaOMMYIHBIM MeTo0M. Tabnwuia nepekoaupoBku pasmemaercs B [13Y. Kox, koTopsrit momaercs Ha
anpecHble Bxosl [13Y, aBnsercs aprymenToM (QyHKIMH Sin, a BIX0AHOH ko [13Y paBen
3HAYCHUIO (YHKIIUU VISl JAHHOTO apryMeHTa. ApryMeHT (pyHKIuH sin uin ¢aza, B OTIIMUNEC OT
3Ha4YeHUs (QYHKIIMU, MEHSETCSI BO BpEMEHH JTMHEWHO. JINHEITHO MEHSIOTYI0CS BO BpEMEHU
II0CJIEI0BATENBHOCTh KO0B (JOPMUPYET HAaKAIIMBAIOIIUI cymmarop. HakannuBaromuii cymmarop
IpEeJCTaBIsIeT COOON PErHCTpP, KOTOPBIN B KAKIOM TaKTe PabOTHI yCTPOHCTBA Mepe3arpyKaeTcs
BEITMYMHOM, pAaBHOW CTAPOMY COJIEP)KUMOMY, TUUTIOC HEKOTOpas MOCTOsIHHAS To0aBka (puc. 1).
Copnep’uUMOe perucTpa JMHENHO YBEINUUBAETCS BO BPEMEHH, 3aBUCUT OT BEJIMYMHBI IIOCTOSTHHON
no6asku. Korza HakanimBaromuil cymMmMaTop UCTONb3yeTcst Ui (OpMUpOBaHUs Koa (asbl, ero
Ha3bIBAIOT aKKYMYJISITOPOM (pasbl.

Kon
- b '1?: L UAN Hounerel—e

Fox
G

Puc. 1 IIpsmoit i poBoit CMHTE3aTOP Ha OCHOBE HAKAIUIMBAIOLIETO CyMMaTOpa

BrixomHott kox akkymynsaTropa (a3el TpeACTaBiIseT COo00M KOJ MIHOBEHHOW (a3l
BbIXOJHOTO curHana. [TocrosiHHas no0OaBka, KOTOpash MCHOJB3YeTCs MpH padoTe aKKymyssTopa
da3pl, nmpeacTaBiseT co0oil mpupamieHne (a3sl 32 OJUH TaKT pabOTHI ycTpoiicTBa. Uem ObicTpee
u3MeHsercs ¢Gasa BO BpeMEHH, TeM OOJIbIIIe YacToTa TeHepupyemMoro curtana. [lostomy 3Hauenue
npupanieHust paspl ABISETCS KOJIOM BBIXOJIHOM YaCTOTHI.

Ecnu npupamienue $has3pl paBHO €IUHUILIE, TO TTOBEICHNE HAKATUTMBAIOIIETO CyMMAaTOpa HUYEM
HE OTJIMYaeTcsi OT MOBEJAEHHS ABOWYHOro cueTdrka. Ho ecnu mpupamienue ¢aspl Oyner paBHO,
Harpumep, ABYM, TO Koa (a3bl OyaeT u3MeHaTbes BaBoe Ovictpee. Ilpu stom Ha LIAII xoxer OyayT
MOCTYIIAaTh C TOW K€ YaCTOTOW, HO OYIyT MPEACTABIATH COOOM HE COCENHME, a B3AThIE Yepe3 OJIUH



10

orcyeTsl (yHKIHMM Sin. YacToTa reHEpHUpPYyeMOro CUTHaja MpHU ATOM OylIeT BABOE OOibLIeH, a
4acTOTa AUCKPETU3ALUN OCTAHETCS MPEKHEH.

AxkymynsaTop  (assl ][\)Ia60TaeT C TEPHOAMYECKUMH IEPEroIHEHUSIMHU, oOecreunBas
apupMeTHKy 1o Monymro 2°. YacroTa mNepenosHeHHs aKKyMyssaTopa ¢as3bl paBHa 4YacToTe
BBIXO/JIHOTO CUTHAJa. DTO YacTOTa omnpeensercss (opMyIioi:

Fout = M*Fc /2",

rae Fout — BbIXOaHas yactora; Fok — TakTtoBas yactota; M — Ko 4acToThl; N — pa3psiAHOCTh
aKKymyJsiTopa Qasbl.

TakToBas yacToTa JEIUTCA HA HEKOTOPOE YMCIIO, KOTOPOE ONMPENEIIAETCS KOAOM YacTOThl U
pa3psAIHOCTRIO akkyMmyssiTopa (a3el. [Ipum 3TOM mar mepecTpoiku 4YacTOThl HE 3aBHUCHUT OT €€
3HAUYEHUS U PABEH:

D FOUT = FCLK/ZN.

[Ipu pa3psAHOCTH HaKaTUIMBAIOMIEro cymmaropa 48 oura u TakroBor yactore 300 MI'1q
4aCTOTHOE pa3pelleHue cocTanisieT MeHee 1,1e-6 ', YBennuenue pa3psaHOCTH aKKyMyJIsTopa
¢da3pl He TpeOyeT 00s3aTENBPHOTO YBeIWUeHUs pas3psaaHocTy aapeca [13VY. [{nsg ymenbmerus oobema
[13Y wucnone3yercs cBoiicTBO cuMmMmeTpun pyHkiuu sin, B [13Y conepxurcs Toabko 1/4 mepuona.

B DDS akkymynsarop ¢asel hopmMupyer mocieqoBaTeIbHOCTh KOJOB MTHOBEHHOH (ha3bl
CUTHaJa, KOTopasi u3MeHsiercs JuHeiHo. CKOpOCTh M3MEHEHUs (a3bl 3aJaeTcs KOAOM YaCTOTHI
Hanee ¢ momomipto [I3Y nuueiltHo m3menstomasics (aza mpeoOpazyeTcs B M3MEHSIONIUECS TI0
CHUHYCOMJAJIBbHOMY 3aKOHY OTCUETBI BBIXOJHOI'O CHTHayia. JTH oTcueThl nocrynatoT Ha L{AIl, Ha
BBIXO/IE KOTOPOro (GopMUpPYETCS CHUHYCOMJAIbHBIA CUTHAJN, COCTOAIIUMN U3 «cTymeHek». OHu
¢mbTpyrotcst ananorossiM @HY, 1 Ha ero BbIX0/1€ TOTY4aeTCsl CHHYCOHMIAIbHbIN CUTHAI.

Jlunamuueckue mapaMeTpbl CHMHTE3MPOBAHHOTO MOAYJIMPOBAHHOI'O CHUTHANA OIpPEAessIoTCs
paspsinHocthio Tpakta ALITI-ITAII cunTe3aTopa, a Tak e 4acTOTOM mpeoOpa3oBaHus s, KoTopas
JIOJDKHA OBITH OOJIBITIE TIOJIOCH curHaja O6osee yem B 2 pa3a. UneansHbiil N-paspsaubiii ALITI-ITATT
TPAaKT HUMEET MOTPEUIHOCTH (M0 MOCTOSHHOMY WJIM TNEPEMEHHOMY TOKY), CBSI3aHHBIE TOJBKO C
mpoleccaMy JAMCKPETU3allud M KBaHTOBaHMs. MakcuMalnbHasi MOTPEIIHOCTh, KOTOPYIO HMEET
uneanbHbiil ALl npu onudpoBbIBaHMHM BXOJHOTO CUTHAJA, paBHA +1/2 HaMMEHBILETO 3HAYAIIETO
paspsna. Curnain, npormenmuid N- pazpsaasiid TpakT LHAIT-AIIL, nproOpeTaeT 1mymMm KBaHTOBaHUSI.
Mo’kHO mOKa3aTh, YTO OTHOLIEHHE CPEIHEKBAJAPATUUYHOIO 3HAYEHMsI CHHYCOMIAIBHOIO CHTHAlA,
COOTBETCTBYIOILIETO IOJHOW IIKaje, K CPEeIHEKBaJAPAaTUYHOMY 3HAUECHUIO IIyMa KBAHTOBaHUS
paBHO:

K=(6,02N+1,76) 15 (1.4.1)

rae N - uncno pa3psiaoB B uaeanbHoMm LIAIT-ALIIT Tpakre.

[Ipn cunTeze AM curHaia npu BHYTPEHHEH CHHYCOMIAIBHON MOZIYJISILIUM HCIIOJIB3YETCS

dbopmyna:
Y (t)=ks *A*(1+K*sin(wmt))*sinout

K¢ . MacIITaOHBIN YaCTOTHO-3aBHCHMBIH KOA(PPHUIIMEHT KATHOPOBKU
A-  aMmuTyna HeCyIiel YacTOThI
K- koa(ppurimeHT aMmuTy 1HONH MOTYIISAITUN
M- KPYroBasi 4aCTOTa MOIYTUPYIOIEH 4acTOTHI
My- KpyroBas 4acToTa Hecyllel 4acTOThI
t - Texyiee Bpemst

[Ipy »>TOM IMHAMHUYECKUM TapaMeTpoOM, C TOYKHM 3peHusa ynpasieHus DDS, sBugercs
3HayeHne MHOKUTENs Ky *(1+K*sin(wmt)), KOTOPBIN BBHIUKCIISAETCS B peabHOM MaciiTade BpeMEeHU
u 3aHocutes B DDS He menee 10° pa3 B ceKyHIly. Bce KOHCTaHTBI U TEpEMEHHBIE, UCIIOJIb3YEMbIE
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IpY BBIYMCIICHUU, UMEIOT Pa3psaaHOCTh 16 OuT. Pe3ynpTaThl BEIUMCIEHUH OKpyTisitoTes A0 11 our
IUTIOC 3HAK (pa3psAaHOCTh YMHOXKHUTENsS) W 3anmuchkiBatorcs B DDS. Jlunamuueckuil nuarma3oH
3HaYeHUH Kod(p(uIMeHTa MOAYISALMU oOrpaHudeH 9,5 paspsgamu, 4To oOecreurBaeT Iiar
u3MeHeHus koddpduuuenta moxyisiuu 0.1 %.  Ilpu BHyTpeHHell MOAYISIIMM CHUTHAJIOM,
UMEIOIUM TPSIMOYTOJIbHYIO (OpMY, 3HAUEHUSI MHOXKHUTENS sin(mmt) 3aMEHSIOTCS Ha JUCKPETHYIO
KOHCTaHTY paBHYI0 1 mnM -1 KOTOpasl Tak € BBIYMUCIISIETCS B PEalbHOM MaclITa0e BpPEMEHH U
3anocutcst B DDS ne menee 10° pa3 B cekyHay. Pexum AVM sBnsieTcss pa3HOBUIHOCTBIO PEKHUMA
AM. Tlpu stom 3HadyeHue koddduimenta K ¢uxkcupoBano u paBHO 1, a 3HAYCHUS MHOKHUTEIS
sin(mmt) 3aMeHSIFOTCS Ha JUCKPETHYIO KOHCTaHTy paBHyl0 0 wim -1. TOYHOCTH yCTaHOBKH
aMIUTUTYABl ~ HECYLIero  CHUTHaja  Oo0ecleYMBaeTcsi  YCTaHOBKOW  YaCTOTHO-3aBUCHUMOTIO
K03 puLKeHTa nepeaays BBIXOJHOTO TPAKTa, BBIUMCIIAEMOro IpU KaIUOPOBKE M XpaHSIIEMCS B
HHEPrOHE3aBUCUMON NaMSATH F€HEPATOPA.

[Ipy AM MOAyasMM OT BHEINHErO CHWrHama 3HadeHne MHOXHUTEns A*(1+K*sin(mwt))
3aMEHseTCd Ha IEePEeMEHHYIO, BBIYHMCISEMYIO TpPU OLU(PPOBKE B peaJbHOM BPEMEHH CHUTHANA
BHEIIHEH MOMAYJSLMM, TOCTYIAONIEr0 Ha COOTBETCTBYIOIIMUA BXOJ reHeparopa. I[lpu stom
OLIGHUBACTCS CPEIHHUI YPOBEHb MOJYIUPYIOIIETO CUTHAIA MPOU3BOJIBLHON (POPMBI U BBIYHUCISCTCS
TEKyIU KO3(QPHUIHUEHT MOIYISILHUU, 3HAYCHUE KOTOPOro BBIBOAMUTCS HAa MHIMKATOp FeHepaTopa.
Pazpsmaocts BxomHoro ALIIT coctaBnsier 13 GUT mimroc 3HaK, CKOPOCTh MpeoOpa3oBaHUsl HE MEHEE
60 ThIC. OTCYETOB B CEKYHJY, YTO 00ECIEYMBAET MOJIOCY BHEIIHEr0 MOJYJIMPYIOLIEro CUrHajga oT
IMOCTOSIHHOTO TOKa 10 20 kI 1.

[Ipu AUM moaynsiuy BHEITHUM T€HEPATOPOM J0JKeH ObITh MCTOYHHMK ¢ TTJI ypoBHSIMHU.
[Ipu >TOM MOIYIMPYIOIIMH CUTHAJ MOJACTCSs HAa COOTBETCTBYIOUIMHA IudpoBoi Bxox DDS
CHHTE3aTopa, 4yTo 00ecreunBaeT Kak MMHUMAJILHOE BPeMs 3aJl€p’KKU, TAK U MUHUMAJIbHOE BpeMs
camoro (ppoHTa MOJYJIMPOBAHHOTO MMITYJIbCA MPU JIIOOOW YCTaHOBJICHHOM HECYIIEH 4acToTe W B
m000# Tekytien (a3e Hecylel 4acTOTHI.

IIpu cunreze UM curHama npu BHYTPEHHEH CHHYCOMJAIBHOM MOAYISALUU HCIOJb3YETCS
dbopmyna:

Y (t)=ks *A*sin((on+D*sin(omt))*t)

K¢ . MacIITaOHBIN YaCTOTHO-3aBHCHMBIH KOA(PPHUIIMEHT KATHOPOBKU
A- aMmmIuTyna Hecylie 4acTOThI
D- neBuanust 4aCTOTHOM MOZYISIIIN
(M- KpyroBas 4acToTa MOAYJIMPYIOLIEH 4aCTOThI
M- KpyroBas 4acToTa Hecylllel 4acTOThI
t - Texyiee Bpemst

[Ipy »>TOM IMHAMHUYECKUM TapaMeTpoOM, C TOYKHM 3peHusa ynpasieHus DDS, sBuagercs
3HaueHHe mnepeMeHHoW D*Sin(mmt), KoTopas BBIYUCISECTCS B peallbHOM MaciuTabe BPEMEHU U
3aHocuTca B DDS Bce KOHCTaHTBI M TEPEMEHHBIE, HCIOJIb3yEMbIE MPH BBIYUCICHHH, UMEIOT
paspsaHocTh 16 OuT. [lpy BHyTpeHHEH MOAYISINHA CUTHAIOM, UMEIOIINM MPSIMOYTOJIbHYIO (hOpMYy,
3HAYCHUsI MHOKHUTENS Sin(mpmt) 3aMEHSIIOTCA Ha TUCKPETHYIO KOHCTAaHTY paBHYyIO 1 mwin -1 xoTopas
TaK e BBIYMCIIETCS B pealbHOM MaciiTtabe BpemeHu u 3aHocutcs B DDS. Ilpu cunateze UM
CUTHAJIA PY BHYTPEHHEH MOIYIISAINN CUTHAIIOM TPEYTroJIbHON (POPMBI UCIIONIb3YyeTCs opMyIia;

Y (0)=ks *A*sin((on+S*adt))*t)

Kf. MacITaOHBIN 4aCTOTHO-3aBUCHMBI KO3()(UIIMEHT KaTHOPOBKH
A- aMIUIUTy1a HECYIIIEN YacTOThI
S- cKOpOCTDH TMHEHHOTO U3MEHEHHUS YaCTOTHI
(¢~ J€BUALMSA MOTYIHPYIOIEH 4aCTOThI
®y- Kpyropas 4acToTa HeCyIeil 4acTOThI
t - Teky1ee Bpems
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IIpu cunrese UM curHana npu BHYTPEHHEH MOAYJIALMY CUTHAJIOM JIMHEHHO-UMITYJIbCHOU
(GopMBl AMHAMUYECKUM IapaMeTpoOM, C TOYKM 3peHus ynpasiaeHus DDS, sBnserca Tak xe
3HaYeHue A, umeronee pa3psaHocTs 11 OuT mitoc 3Hak.

Pe3ynbTaThl BBIYMCICHUN HMMEIOT Pa3psAHOCTh 15 OWUT TUTIOC 3HAK, BBIYHCISIOTCS |
sarmcsiBatores B DDS me menee 10° pa3 B ceKyHAy . TOYHOCTH yCTAHOBKU aMIUIMTY/bI HECYILETO
CUTHasia 00eCreunBaeTCs YCTAaHOBKOM 4aCTOTHO-3aBUCUMOTr0 K03 duimenTa nepegadu BbIXOJHOTO
TPaKTa, BBIYMCISIEMOTO TMPH KaTUOpPOBKE W XpaHAIIEMCS B HHEPrOHE3aBHCUMOM MaMSTH
reHepaTopa.

[Ipu UM Monynsimuu OT BHEIIHEro curHaiga ympasieHue DDS mpoucxomut aHamorudHo
pexumy AM ot BHemHero curdHana. CurHaja BHEIIHEHM MOAYISUMU C amMIimutygon 5 B
cooTBeTcTBYET AeBuanuu UM moaynupoBanHoro curnana 100 xI'm.

TouHocTe BoOCTpou3BeAeHUsT TeHepaTopoM [4-219 mapameTpoB Moayiasuuu B pabodem
JMana3oHe  TeMIepaTyp ONpeAesercs TOJbKO CTAaOMIIBHOCTBIO  OMOPHOTO  TreHepaTopa.
[TorpemHocTH MapaMeTpOB MOAYJIALIMKA 3aBUCAT OT MPaBUJIBHOCTH AJITOPUTMA, PEAIM30BAHHOIO B
redepatope ['4-219 u obecneunBarOTCS €ro CXEMOTEXHUYECKHMH pelieHusMu. ['eHepaTop He
UMeeT Y3JI0B TpeOyloIuX IMpH H3rOTOBIEHUM DPETYJIMPOBKH, OOecrednBaronieid CTaOUIBHOCTh
METPOJIOTHUECKUX MapaMeTpOB MpHOOpa B MPoLIecce IKCILTyaTaluu.

5 CPEJACTBA U3MEPEHUMI

CpencTtBa n3MepeHuid, HeOOXOAMMBIE Il TIOBEPKH, NPUBEACHBI B Tabnuue 2 pazagena 12
«MeTroauka OBEPKM».

6 MAPKHMPOBAHUE U IIVNIOMBUPOBAHUE

Ha nuneBoii nanenn HaHeceHbl HAMMEHOBAHKE M TUT IPUOOpa, HAMMEHOBaHHUE (DYHKITHIA
KHOIIOYHOM IaHENH, BEIXOAHOIO Pa3beMa U Pa3beMa BHEIIHEH MOLYJISALUN.

Ha 3agHeil maHenu HaHECEHEL:

- 3HQUEHUE CHJIbI TOKA IJIaBKOM BCTABKHU;

- MapKHUpPOBKA BBOJIa CETEBOTO Kabes;

- MapKUpPOBKa TyMOJIepa BRIOOpA THUTIA MUTAIOIICH CETH;
- MapKUPOBKA KJIEMMBI 3a3eMJICHHS;

- 3aBOJICKOM HOMEp U I'0Jl U3rOTOBJIEHUS TPUOOpa;

- 06o3HaueHune uaTepdeiicHoro pazrema RS-232.

[InomOupoBanue mpubOpa MPOUZBOAUTCA JBYMS IUIOMOaMH Ha OOKOBBIX CTEHKaX,
PACTIOJIOKCHHBIX TOA ACKOPATUBHBIMHA YT'OJIKAMU.

7 YIIAKOBKA

B cocTaB Tapbl BXOOAT:

- TPAHCIOPTHBIM ALIUK, NpeAHA3HAUYECHHBIM [UIS NEpeBO3KM MNpudopa U AJTUTEIBHOTO
XpaHEHUS;

- YKJIAOyHbIA smMK (QyTasp), NpeAHA3HAUYEHHBIM Ui KpPaTKOBPEMEHHOTO XpaHEHUS
npubopa, a TakkKe U 3aIMUTHl OT MEXaHUYECKUX MOBPEKICHUN NMPH MEpEMENICHUH B IMpolecce
skcrryaranuu. [Ipu nmoctaBke yKJIaJOYHBINA SIIUK HAXOAUTCS BHYTPH TPAHCIIOPTHOTO M COAEPIKUT
npuOOp U NPUHAATICKHOCTH, HEOOXOAUMBIE JJIs1 paOOTHI C HUM.

PacnakoBbiBaHMe npubOpa MPOU3BOAUTCS B CIEAYIONIEM OPSIKE:

- CHSITh BEPXHIOKO KPBIIIKY SITUKA TPAHCIIOPTHOTO;

- 00eCIeUnTh OCTYM K YKJIQJA0YHOMY SIUKY (QyTIsipy);

- U3BJICYD YKIIAJOYHBIN SIIHK;

- CHSTh C YKJIQJJOYHOTO SAMIHUKA 00EPTOUHYIO Oymary;

- U3BJICYb IPUOOP U MPUHAIICIKHOCTH U3 YKIAJOYHOTO SIUKA.
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[ToBTOpHOE ymakoBBIBaHHE MTPUOOPA BHITIOIHSAETCS B CIEAYIOIEH MOCIeI0BATEILHOCTH:

- IOMECTUTD NMPUOOP U MPUHAJJICKHOCTU B YKIAJOUHBIH SIIHUK;

- MOMECTHTh YKJIQJOYHBIN SIIMK B TOJUAITUICHOBBIM TakeT. Bo n30exaHWe HAKOIICHUS
BJIar'M YIIAKOBKY PEKOMEHAYETCS MPOBOJANTH B IOMEIIEHUH C HOPMAJIBHBIM YPOBHEM BIIAKHOCTH;

- 00epHYTH YKJIaIOYHBIH SIIUK 00SPTOUYHON OymMaroi u 0OBsI3aTh IIMAraToM;

- BBICTJIATh TPAHCTIOPTHBIN SIIIMK BHYTPU OUTYMHOUM Oymaroii;

- YIIO)KHUTh Ha JHO SIIIMKA KapTOH TOGPUPOBAHHBIN, BBIAEPKAB TOMIIMHY clios 40 MM;

- TIOMECTUTh YKJIAJOYHBIM SIIMK B YHNAKOBKY W 3alOJHUTHh MPOCTPAHCTBO C OOKOB M TOJ
BEpXHEH KPBIIIKON ropUpOBAaHHBIM KaPTOHOM, 00ECIIEYHB IIOTHOE 3aMl0JIHEHUE;

- 3aKpEIUTh KPBILIKY SIINKA FBO3ISIMY;

- OOUTBH SIIIUK METAJUIMYECKON JIEHTOM;

- OIJIOMOMPOBATH AIIHUK;

- MapKUpOBaTh UMK YepHOU smanbio HII-11.

8 HOAI'OTOBKA IIPUBOPA K UCIIOJIb30BAHUIO

8.1 Mepbl 6€30NaCHOCTH

8.1.1 Ilepen wHauasioM pabOTBl C TEHEPATOPOM HEOOXOAMMO BHHUMATEIBHO H3yYHUTh
PYKOBOZACTBO IO 3KCILTyaTaIlHH.

8.1.2 HanpsbkeHue NMUTaHUS TeHEpPaTopa JOJDKHO YIOBIETBOPATH TpeboBaHusiM 1. 1.2.8.3
HACTOAIIEro pyKoBoCcTBa. [IuTaromas po3eTka JoJKHA COEPKATh IIEMb 3al[UTHOTO 3a3EMJICHHUSI.

8.1.3 Ilpu »skcrutyatanuu reHepaTopa HEOOXOAMMO CJIEIUTh 3a MCIPABHOCTBIO Kales
nutanusd. PaboTa ¢ moBpeXIeHHBIM KaOelleM HeIOIyCTUMA.

8.1.4 Tlo TpeboBanusim 6e3omacHocTu reaepatop coorBerctByet I'OCT P 51350-99

8.2 IloaroroBka k padore

8.2.1 BeiHYTH reHepaTop M HEOOXOJUMBIC TMPUHAJICKHOCTH W3 TAOCIBHOW YIAKOBKH.
[IpousBecTy BHEMIHUN OCMOTp M YOEOUTbCS B OTCYTCTBHM NoBpexaeHuid. [locne mpeObiBaHus
reHepaTopa B YCJIOBHSIX, HE COOTBETCTBYIOIIMX pabouyuM, HEOOXOAUMO Nepe]  BKIOYEHHEM
BBIJIEPXKATh €ro B pabounx yCIOBHIX HE MEHEE JBYX YacoB.

8.2.2 VYcraHoBUTH TeHepaTop Ha paboyee MECTO HE TMOJBEPKECHHOE BHUOpAMH |
corpsceHusiM. [l oOecrmeyeHus BEHTWIIIMM TNpuOOpa HE  JOMYCKAeTCsl  3aKpbIBATh
BEHTUWISILIMOHHBIE OTBEPCTHSI T€HEpaTOpa BO BKIIFOUEHHOM COCTOSTHUU IMOCTOPOHHHUMU NpEAMETaMU
U CTaBUTh BKJIIOUEHHBII reHepaTop Ha JIpyrue padoTarome npuoopsl.

8.2.3 VYcraHoBuUThH TyMOJiep BEIOOpA THIIA MUTAIOIIEH CETH B COOTBETCTBHE C UCITOIB3YEMOM
MUTAIOILEH CETHIO.

Buumanue! IIpu Beinmycke reseparopa, Tymo0Jiep BbI0Opa THIIA NUTAIOLIEH CeTH YCTAHOBJICH B
noJsioxkenue 220 B, 50 I'u (m 2.8.4), npu 3TOM B OKHe TymMOJepa YUTAaeTCs HAAMUCh «230».
HegonycTumMo mnoak/JIH04aTh reHepaTop K NUTawomiedl cetH ¢ Hanpsikenuem 220 B, ecum
TyMOJ1ep BbIOOpa THIIA MUTAIONIEH CeTH CTOUT B moJioxxenun 115 B, 400 I'n.

8.2.4 YcraHOBUTH TyMOJIEp MUTAIOIICH CETH Ha 3aJIHEH TMaHEIu TeHepaTopa B COCTOSTHUE
"BBIKJI". I1pu HEoOXxoauMocTH paboThl TeHepaTopa ¢ MmocieaoBaTeIbHbIM nHTepdeiricom (RS-232)
COeIUHUTH KaleleM M3 KOMIUIEKTa T€HepaTopa COOTBETCTBYIOLIME pa3beMbl TIeHeparopa U
BHEITHero ycTpoiicTBa. [TogpoOHOe ncnonp3oBanue nHTEpdeiica paccMoTpeHo B 1. 8.3.8.

OO6GecneunTh 3a3eMJICHUE TEeHEpaToOpa B COOTBETCTBUU ¢ TpeboBanmsmu 1. 1.3.3 TOCT 26104,
HOJKJIIOUNTH 3a3€MIISIOLINM MTPOBOIHUK K KJIEMME 3a3eMJICHUS Ha 3aJJHEH MaHelu reHepaTopa.

[TonkIt0uNThH FeHepaTop K MUTAIOIIEH CETH Yepe3 PO3ETKY COJEPKAIIyI0 KIEMMY 3alIUTHOTO
3a3eMJICHHS C TIOMOIIbIO KaOesst MUTaHUS.
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Hcnonb3oBanne reHepaTopa u MOpPsA0K padoTsl

8.3.1 [lepennsis maHeab TEHEpATOpa

Puc. 2 O6mmuii BUJ niepeHei maHenu reieparopa

[lepenusis maHesnb reHepaTOpa UMEET CIEIYIOIINE OpraHbl yIpaBiICHUS:

KHOIIKa II€pEBOJa reHepaTopa B UICXOJHOE COCTOAHHUC.

(pexxuM paboTHl - HEMOJIYIUPOBAHHBIN BBIXOJHOW CHUTHAJ,
OOHYJISIFOTCS BCE TTapaMeTPhl)

KHOIIKa BKJIIOYCHHA BBIKJIFOYCHHA ITOACBCTKH

KHOIIKA TIEPEeBO/Ia B PEKUM PEryJTUPOBKH KOHTpACTa U300paKeHUsI Ha UHIUKATOPE,
PETyJIUPOBKA OCYIIECTBIISACTCS BPAIICHUEM PYYKH

LUIAL] TIEPEMEHHOI0 PE3UCTOPA IS PETYJIUPOBKHU SIPKOCTH ITOJACBETKU
KHOIIKA [IEPEKIIIOUEHNUS B PEKUM - HEMO/1YJIMPOBAHHBIX KOJIEOaHUH

KHOIIKA IIEPEKIIFOYEHUS B PEKUMBl aMIUIUTYIHON MOJYJISIUN BHEIIHUM CUTHAJIOM,
BHYTPEHHUM CHUTHAJIOM CHHYCOHMJIAIBbHON (OPMBI WM MEaHIPOM

KHOITIKa NMEPEKIII0UEHNUs B PEKUMBI (Pa30BON MOYJIALMYA BHEIIHUM CUTHAJIOM,
BHYTPEHHUM CHUTHAJIOM CHHYCOHMJIAIBbHON (OPMBI WM MEaHIPOM

KHOIIKA TEPEKII0YEHUS B PEKUMBbl YaCTOTHOM MOAYJISILIMU BHEIIHUM CUTHAJIOM,
BHYTPEHHUM CUTHAJIOM CHHYCOMJAIBbHOHN (POPMBI MM MEaHIPOM, TUHENHO
YaCTOTHOU MOZYJISILIUM, UMITYJIbCHOM JINHEWHO YaCTOTHOM MOAYJISALUU

KHOITKA TIEPEKITFOUEHUS B PKUMBI UMITYJIbCHOW MOAYJISIIIUM BHEITHUM WA
BHYTPEHHUM CHUTHAJIOM YIpPAaBIIEHUS MOIYJsALUEH

KHOIIKAa TIEPEBOAA B PEKUM BBOJA HECYLIEW YaCTOTHI BBIXOJHOTO CHUTHAJIA, U
HayanbHOM YacToThl (FO) B pexumax JTMHEHHO-UMITYJIBCHOM U TPEYTOIbHOM
YaCTOTHOW MOJYJISIIAN
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MO/ - KHOIIKAa II€peBOJa B PEXHUM BBOJA I1ApaMETPOB MOIYIALMHU
BbIX - KHOIIKA IIEPEBOJA B PEXHUM YCTAHOBKH YPOBHS BBIXOJHOI'O CHUIHajia
- KHOTIKA BKJIFOYEHHMS / BBIKJIIOYCHUSI BBIXO/1a

- KHOIIKM YIpPaBJICHHUS KypCOpOM

- KHOIIKM BBIOOpa mpesena

BBOJA - KHOTKa (PUKCAIlMM BBEACHHOTO 3HAYCHHUs TapaMeTpa M BbIXOJA U3 peKUMa
BBOJA 3HAYCHMs Iapamerpa

- ’ pydKa HU3MCHCHUA 3HAYCHUS BCJIMYMHBI BBOAWMOI'O IIapaMeTpa

Ilocne BkiroyeHust reHepaTop ycraHaBiauBaercs B pexum "HK". Tlpu
HEOOXOIMMOCTH, TOCJIe HaKaTHs KHOIKU MEPEeBOJa B PEXHUM PETryJIMPOBKH KOHTpPAcCTa
n300pakeHus Ha MHJIUKATOpE, OTPEryJMpoBaTh KOHTPAaCTHOCTb BpAIIEHUEM pPYUKH.
PerynupoBka spKkoCTH MOJCBETKH MHAMKATOPA PErYIMPYETCs LUIMIEBBIM PETYISTOPOM Ha
nepegHer naHenu reHeparopa. OTKIIOYEHHME BKIIOYEHHE IIOACBETKM HHIMKATOpa
OCYIIECTBIISIECTC COOTBETCTBYIOILIEH KHOIIKOW Ha MEpEAHEN IIaHEeI I'eHepaTopa.

8.3.2 Pexum HeMOIyIMPOBAHHBIX KOJICOAHUI

I'eneparop mnepexoaur B 3TOT pekUM Ipu Haxkatuu KHonku  «HK», mpu BrimroyeHun
TEHEpaTopa, a TaK XK€ IOCJIe HaXaTHsI KHOMIKH «X».

or 1 I'm go 100 MTI';

ot 0.001 Ty mo 10Im

ot 10 MxB no 1B Ha Harpyske 50 Om
ot 1 mxB no 10 MB

Pabounii nuamna3oH 4acToT

[ITar mepecTpOMKH Y4acTOTHI

YPOBEHb BBIXOAHOIO CHUTHajla

[ITar mepecTpoOMKH BBIXOAHOIO CUTHAJIA

Jlsis ycTaHOBKM MapaMEeTPOB BBIXOJAHOTO CUTHAJIA HEOOXOAMMO HaXaTh KHONKY F Hec, mpu
3TOM TE€HEepaTop TMepeiieT B pexUM BBOJA BETUYMHBI HECYIIEH YacTOTHI BBIXOJHOIO CUTHAJA.
Ha wuHaukarope B moje MHAMKAIMM 3HAYEHHUsS HECYIIEM 4YacTOThl IOSBUTHCA MMIAOLIAs
nuaus. C MOMOIIBI0 KOMOK ‘ «— —, | T ‘W pydKo# ° <>’ yCTaHOBUTH TpeOyeMoe 3HaUYCHUE.

- Ilpm Haxkatum KHOMOK ° «— —’ MHrarollee OKOHYaHWE JUHUH Kypcopa Oyxaer
nepemeniatbesi. OKOHUYaHHWE JTUHUHM Kypcopa  ONpeAensieT ¢ Kakoro 3HakoMmecTa Oyner
BBOJMTHCS 3HaueHUE napamerpa. Haxkatmem KHOIOK ‘ «— —’ yCTaHOBUTH HYXXHOE IOJIOKEHUE
Kypcopa.

- Knonkamu ‘| 1 ¢ ycTaHOBUTH HYXHBIH Ipenen (IpU HYJIEBOM 3HAYEHUHU BBOJUMOTO
napaMmerpa MepeKIIoueHHe peiana He IPOUCXOINT).

- BpamenueM pydku ‘<>’ BBECTH HYKHOE 3HAUE€HHE IIapaMeTpa.

- Haxatps kHonky ‘BBOJI’. Ilpu aToM mpouzoiiner Gukcanusi BBEICHHOTO TapaMmeTpa U
BBIXOJ] M3 PEKHMMa BBOJA 3HAYECHMs IIapaMeTpa.

- Haxate kHonky ‘BbIX’. B 30He wunaukanmuu ‘UBBIX’ MOJA €ro 3HAY€HUEM JIOJKEH
MOSIBUTHCSL MMraromas JuHus Kypcopa. C IOMOIIbIO KHOMOK ‘ «<— —, | T, u ‘BBOJI’

BBECTH HY)KHOE 3HAUEHUE YPOBHS BBIXOJHOTO CUTHAJA .
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2 Fee= 0.5000000 Mruy| =

1.00 B
U BbIX + 0.0,D,E

Puc 3 Bun unaukaropa renepaTopa B peXKuMe HEMOTYTUPOBAHHBIX KOJICOAHMIA.
8.3.3 PexuM c aMIIUTyTHON MOIYJISAIIUEH

I'enepaTop mnepexoguT B ATOT PEXKUM IpU HaXaTuu KHONKU  «AMy. IlepBoe Haxatue
KHOIIKM YCTAHABJIMBAET PEKUM «AM>» OT BHYTPEHHErO0 CHMHYCOMAAIBHOTO IreHepaTopa, BTOPOe
Ha)kaThe KHOIKM YCTAHaBIMBaeT pexuM «AM» OT BHYTpEeHHEro reHeparopa CHUrHaja
NPSIMOYTOJIBHON (POPMBI, TpEThe Ha)kaTHe KHONKH YCTAHABIMBACT PEKUM «AM» OT BHEIIHEro
HCTOYHUKA.

Paboumii nuana3oH yacTtoTr BhIXOmHOro curgaia - ot 1 I'm mo 100 MI'ig

[Ilar nmepecTpolKu HeECYyIIEH 4acTOThI -0or 0.001 I'm  mo 10T
JIBa BUJ1a BHYTPEHHETO MOYJTUPYIOIIETO HAMPSKCHUS:
- CUHYCOMJQJIbHBIN C YaCTOTOMN -07 0,1 I'm mo 100 xI'1y
- IPSIMOYTOJIbHBIN -07 0,1 I'm mo 100 xI'g
C LIaroM NEPECTPONKHU -0t 0,1 I'm mo 10 '
Koaddurnment aMmanTy1HONH MOTYISIIUN OT
BHYTPEHHETO T€HEPATOpa PEryJINpyeTcs - oT 0% 10 99,9% c marom 0,1 %
YpoBeHb BBIXOJHOTO CHUTHAJIa 0€3 MOAYISAIIUN - ot 10 MxB 1o 0,5B nHa
Harpyske 50 Om
[Ilar mepecTpOWKH BBIXOAHOTO CHUTHaJa -otr 1 MmxB 1o 10 MB

JInst ycTaHOBKH IMapaMeTpoB BBIOpAaHHOTO peknuMa «AM» HE0OXO0IUMO HaXaTh KHOMNKY F
HEC, IIPU 3TOM TE€HEpaTop MEepezeT B peXXUM BBOJAA BEJIMUYMHBI HECYILIEH YAaCTOTHI BBIXOIHOTO
curHaiga. Ha wuHAMKaTope B moje MHIMKALMKA 3HAYEHUS HECyIIeW YacTOThl MOSIBUTHCS
muraromias JauHus. C MOMOIBI0 KOMOK © «— —, | 1 ‘U pydKoil ‘ <>’ yCTaHOBHTH TpeOyeMoe
3HauYEHUE.

- Ilpu HaxxaTuu KHOIOK «— —’ Muramollee OKOHYaHWE JMHMMU Kypcopa Oyner
nepememiatbes. OKOHUYaHHWE JTUHUHM Kypcopa  ONpeAensieT ¢ Kakoro 3HakoMmecTa Oyner
BBOJIUTHCS 3HAUeHHE MapaMmerpa. Haxkatnem KHOMOK ‘ «— —’ yCTaHOBUTH HY)KHOE IOJIOKEHUE
Kypcopa.

- Knomkamu ‘| 1 ¢ ycTaHOBUTH HYXHBIH Ipenen (IpU HYJIEBOM 3HAYEHUHU BBOJUMOTO
napaMmerpa MepeKIIoueHne Mpeaia He TPOUCXOIHUT)

- BpamenueM pydku ‘<>’ BBECTH HYKHOE 3HAUECHHE ITapaMeTpa

- Haxatps kHonky ‘BBOJI’. Ilpu aToM mpouzoiiner Gukcanusi BBEICHHOTO TapaMmeTpa U
BBIXOJl U3 pEeXHMa BBOJA 3HAUYECHMS MapaMeTpa.

- Haxate kHonky ‘BbIX’. B 30He wunaukanmuu ‘UBBIX’ MOJA €ro 3HAY€HUEM JIOJKEH
MOSIBUTHCSL MMraromas JuHus Kypcopa. C IOMOIIbIO KHOMOK ‘ «<— —, | T,<>” u ‘BBOJI’

BBECTH HY>KHOE 3HAUEHHUE YPOBHS BBIXOJHOTO CUTHANA.

[Ipu Mopynsiuuu OT BHYTpPEHHEro reHepaTopa, MOCJIEeNOBATEIbHBIM HaKaTHEM KHOIKH
‘MOJI’ mepeBecTH TE€HEpATOpP B PEXUM BBOJA OJHOTO M3 JIBYX MMApaMeTPOB MOAYJALMU:
KO3 pHUIreHTa MOIYJSIMHA U 4aCTOThl MOIYJSIHMH. [Ipy 3TOM 1Moa COOTBETCTBYIOMICH MIKAIOM
NMOABUTHCS Muraromias JuHusA. C NOMOIIBI0 KOMOK ‘ «— —, | 1 ‘U pydkoHl ‘ <>’ yCTaHOBUTH
TpeOyeMoe 3HaueHHe.

¢
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- Ilpm HaxaTuMm KHOMOK ‘ «— —’ MHraroniee OKOHYAaHWE JIMHUU Kypcopa OyneT
nepememiatbcss. OKOHYAaHUE JIMHUM Kypcopa  OIpefenseT ¢ Kakoro 3HakoMmecta Oyner
BBOJUTHCS 3HaueHUE napamerpa. HaxxatneM KHOIOK ‘ «— —’ yCTaHOBUTbH HYXXHOE IOJIOKEHUE
Kypcopa.

- KHonkamu ‘| 1 ¢ yCTaHOBUTbH HYXKHBIM Ipenen. (IpU HYJIEBOM 3HAYEHUM BBOJUMOTO
napameTpa NepeKIIoYeHHe Ipeaana He IPOUCXOIUT)

- BpameHnueM pydku ‘<>’ BBECTH HYKHOE 3HAUE€HHE ITapaMeTpa

- Haxatps kHonky ‘BBOJI’. Ilpu aToM mpouzoiiner Gukcanusi BBEICHHOTO apameTpa U
BBIXOJ] U3 PEKMMa BBOJA 3HAYECHMs IIapaMeTpa.

2|F= 0.5000000 Mru| am

MO - Ly 0.50B
Fuoa=0.0000. 0000 |Uesx=+0.006

2|F= 0.5000000 Mru| Am

curH.mon.: [ 1. Mlgiﬂad% O 50 B
Fuos=0.0000c 000.0 |Uex=+0016

Puc 4 Bun unaukaropa reHepaTropa B pexXHMe aMILUTUTYAHO-MOAYJIMPOBAHHBIX KOJIeOaHUH
OT BHYTPEHHET 0 T'eHepaTopa.

[Tpu MOAYMSIMK OT BHEIIHETO UCTOYHUKA, HA COOTBETCTBYIOIICH IKajge 0ToOpaskaeTcs
TeKyIlee 3HaYeHHe KodpPHUIreHTa MOy ISAINH 3aBUCAIIEE OT aMILTUTYAbI BXOJHOTO CUTHAJA.
[Tpu HeoOxoaumocTH, HaxxaTueM KHomku ‘MO/I’ mepeBecT renepaTop B peKUM
KOPPEKTHPOBKH KO3 purienTa Moayasun. C MOMOIIBIO PYUKH © <>’ YCTaHOBUTH TpeOyemoe
3HaueHHe u HakaTh kHOonKy ‘BBOJI’. Ilpu aTomM mpowu3zoiaeT ¢pukcamuss BBEICHHOTO
napaMeTpa U BbIXOJ U3 PEKUMa KOPPEKTUPOBKH 3HAUYEHUS IapaMeTpa.

2| Fuee= 0.0000000 Mru| Am
oA oA on _0.508
_ U six +0.0[1b

Puc 5. Bung unaukaropa renepatopa B peXKHME aMIUTUTYTHO-MOTYJIUPOBAHHBIX KOJIeOaHUN
OT BHCIIHECTO UCTOYHUKA.

8.34 Pexxum yacTOTHOU MOIYJIALIMU

I'eneparop mnepexoauT B 3TOT peXMM Ipu Haxkatuu KHonku «UM»y. IlepBoe Hakatue
KHOIIKM YCTaHaBIMBaeT pexuMm «UM» or BHemHero curHama. Bropoe HaxkaThe KHOIKH
ycTaHaBiuBaeT pexuM «HYM» OT BHYTpPEHHEro reHepaTopa CHUTrHajla TpPeyrojbHOH (HOPMBIL.
TpeTbe Ha)kaTHEe KHONKHM YCTaHABIMBAET pekuM «UM» OT BHYTPEHHEro reHeparopa JMHEHHO-
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MMITYJIbCHOTO CHUTHajla. YeTBeproe HakaTUE KHOIKM YycTaHaBiauBaeT pexum «UM» or
BHYTPEHHEIO CHHYCOMJAJIBHOIO TI'€HEpaTopa, IATOC Ha)kKaTue KHOIKHM YCTaHABIMBACT PEKUM
«YM» OT BHYTPEHHET0 TeHEpaTopa CUTHAJIOM MPSMOYTOJIbHON (DOPMBI.

Pabounii nuana3oH yacToT BhIXOmHOro curHaiga -otr 1 I'mgo 100 MI'

[ITar mepecTpoiiku HeCyIEl 4acTOThI - 01 0.001 ' 1010 T'y

Yetsipe BUa BHYTPEHHETO I€HEPATOPA

MOZYJIUPYIOILETO HAIPSKCHUS:

-CUHYCOMJAJIbHBIN C 4aCTOTOMU -07 0,1 I'm 10100 xI'g
-IIPSIMOYT OJIbHBIN =0T 0,1 I't 10100 xI'1g

C IIaroM MepecTPOrKU -07 0,1 I'm 1010 I'x
J€BUALMST MOIYJISLIUA -or 1 I'm mo 100 xI'g

cmarom ot 1 I'; o 0,1 xI'1x

-TPEYTOJIbHBIN C pEryaupyeMon
JUTUTEIbHOCTBIO JIMHEWMHO-HAPACTAOIIETO
Y JJMHEWHO-CNAJAI0IIEero y4acTKOB
oruaromel B Ipejaenax - ot 1Mmc mo 600 ¢

¢ maroM ot 1 mc 10 0,1 ¢
MpUpalIEHUE M0 YaCTOTE OT HECylIeH
B KOHIIE JINHEWHO-HAPACTAIOIIETr0 y4yacTKa

peryimpyercst B Ipeaenax - ot 1 xI'u 1o 50 MI'n

-JINHEWHO-UMITYJIbCHBIN C PETYIUPYEMBIM

JIMana30HOM HapacTaHUs YaCTOThI -or 1kI'm mo 50MIg

BpEMs HapacTaHUs -oT Imc mo 600 c

BpeMsl Iay3bl - ot ImMc 1o 600 c

c marom ot 1 I'y 1o 10 kI'm;

YpoBeHb HECYHIEro BBIXOJHOIO CUTHAJIA - ot 10 mxB 10 1B Ha Harpy3ke 50 Om
[ITar mepecTpoOMKH BBIXOAHOIO CUTHAJIA - ot 1 MmxB 10 10 MB

Jlnis yCTaHOBKM TapamMeTpoB BeIOpaHHOTO pexnma «YM» Heo0XoanMo HaxaTh KHOMKY F
HEeC, MPH 3TOM TeHepaTop MepeilieT B peKUM BBOJA BEJIMUMHBI HECYIeH (HauyaabHOW) 4aCTOThI
BBIXOAHOrO curHaja. Ha wuHAaMKaTope B IOJI€ MHAMKALMU 3HAYEHMs] HECYIIEH 4YacTOThI
MOSABUTHCS Muraromasi JuHus. C MOMOILIBI KOMOK ‘ «— —, | 1 ‘U pyykod ° <>’ yCTaHOBUTH
TpeOyeMoe 3HaueHHe.

- Ilpm HaxkaTuW KHONOK ° «— —’ MHTaloIlee OKOHYAHHWE JIMHUU Kypcopa Oyaer
nepemematbest. OKOHYAaHUE JIMHUM Kypcopa — OIpeneNseT ¢ Kakoro 3HakoMmecta Oyner
BBOJMTHLCS 3HaueHHE mapameTrpa. HaxaTtnem KHOMOK ¢ «— —’ yCTaHOBHUTbH HYKHOE MOJIOKEHHUE
Kypcopa.

- Kuomkamu ‘| 1 ¢ yCTaHOBHUTH HYXKHBIA TMpejen (Mpu HYJIEBOM 3HAYE€HWU BBOJUMOTO
napaMerpa INepeKIIoUYeHNE IIpeiana He IPOUCXOINT).

- Bpamenuem pyuyku ‘<> ’ BBECTH HYKHOE 3HAUCHHE Mapamerpa.

- Haxarp knonky ‘BBOJI’. Ilpu aTtom npowusoiiaer ¢pukcamuss BBEIACHHOTO IMapameTpa u
BBIXOJl M3 PEeXHMMa BBOJA 3HAYEHMs IMapaMeTpa.

- Haxarp kHomky ‘BBIX’. B 30He wunaukammm ‘UBBIX’ MOJA €ro 3HaYEHHEM JOJIKEH
MOSABUTHCS MUTAaromas JUHUS Kypcopa. C moMoupio KHOMOK ‘ «— —, | 1,«>’ u ‘BBO/I’

BBECTH HY)KHOE 3HAUYE€HUE YPOBHS BBIXOJHOI'O CUTHAJIA.

[Ipn Moaynsiuuu OT BHYTPEHHETO T€HEpATOpa, MOCIEHOBATEIbHBIM HAXKATHUEM KHOIKH
‘MO/I” nepeBecTu reHepaToOp B peXXUM BBOJA OJHOTO U3 MapaMeTpoB Moayisuuu. [lpu stom nox
COOTBETCTBYIOIIEH IIKAION MOSBUThCA Muraromas JuHug. C MOMOIBI0 KOMOK ‘<«— —, | 1 °u
PYUKOH <>’ yCTaHOBUTH TpeOyeMoe 3HauEHHE.

- Ilpm HaxkaTuW KHONOK ° «— —’ MHTalIlee OKOHYAHWE JIMHUU Kypcopa Oyaer
nepememaTbest. OKOHYaHHME JIMHUHM Kypcopa ONpeAessieT ¢ KaKoro 3HaKoMecTa OyJaeT BBOAUTHCS
3Ha4YeHue nmapamerpa. Haxatvuem KHOIOK ‘ «— —’ yCTaHOBUTH HY)KHOE MOJIOKEHHUE Kypcopa.
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- KnHonkamu ‘| 1 ¢ yCTaHOBUTbH HYXKHBIM Ipenei. (IpU HYJIEBOM 3HAYEHHM BBOJUMOTO
napaMmerpa MepeKIIoueHNe peiana He IPOUCXOINT).

- BpameHnueM pydku ‘<>’ BBECTH HYKHOE 3HAUE€HHE ITapaMeTpa

- Haxatps knonky ‘BBOJI’. Ilpu aToM mpouzoiiner Gukcanusi BBEICHHOTO TapameTpa U
BBIXOJ] M3 PEKMMa BBOJA 3HAYECHMs IIapaMeTpa.

[Tpu MonmynauuMKM OT BHEIIHErO0 HCTOYHHMKA, Ha COOTBETCTBYIOLICH MIKajge OTOOpa)kaeTcs
TEKylllee 3HAUYECHHUE JI€BHALlMM YacTOThI, 3aBUCSIIEE OT aMIUIMTYAbl BXOJHOro curHana. llpum
HEOOXOaMMOCTH, HaxkaTueM KHonku ‘MO/JI’ mepeBecTH TeHEpaToOp B PEKUM KOPPEKTUPOBKHU
AeBranuu 4acToThl. C MOMOINBIO PYYKH ‘ <>’ YCTaHOBHUTH TpeOyeMoe 3HAaYeHHE M HaKaTh
kHonky ‘BBOJI’. Tlpum sToM mnpousoiaeT ¢ukcanuss BBEACHHOTO MapaMeTpa M BBIXOA U3
peXKMMa KOPpPEKTHPOBKM 3HAUEHUs ITapaMeTpa.

2|F.= 0.5000000 Mru| 4w

CUrH.MOf.: _/-\..._.. HEBVAL 1.00 B

KL U _
FMOﬂ_:0.0000Kru 0.000 bix +(0.0 ,D,E

2 F.e.=0.5000000 Mru/| um

CUPH.MOR.: [} ooy REBVAL 1.00 B

Ky U
Fuon=0.0000,  0.000 soix +0.0[06

2k, =0. 5000000 M| A

T= oooo MC 1.00 B
t=0.000MC 4F~
AF= 0000k 7 Tk U soix~+0.0[0b

2|F, -0.5000000 Mru| tv

7= 0. 000 MC

o 100 B
A oooun 017 ————— —(L U wx=+0.015

Puc 6 Bun unaumkaropa reHepaTtopa B peXHMe 4YaCTOTHO-MOYIMPOBAHHBIX KOJICOaHUI
OT BHYTPEHHET O T'eHepaTopa.
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2 F.e.=0.5000000 My dm

CUIrH. MOp. OEBWAL 1 00 B

— - | UBblx:+0.0ﬂ,5

Puc 7 Bun unaukaropa reepatopa B peKHME 4acTOTHO-MOTYJIMPOBAHHBIX KOJIeOaHUH
OT BHEIIHETO TeHepaTopa.

8.3.5 Pexum da3oBoit MoayIAIUN

I'eneparop mnepexoauT B 3TOT pexuM INpuU Haxathuu KHOnKH «DPMy. IlepBoe HaxaTtue
KHOIIKM YCTaHaBIUBAeT pexuM «DPM» OT BHYTPEHHEr0 CHHYCOHMJAIBHOIO T'€HEpaTopa, BTOPOe
Ha)KaTUE KHOIIKM YCTAaHABIMBAeT pexuM «DPM» OT BHYTPEHHErOo TIeHeparopa CHUIHala
IPSIMOYTOJIbHON ()OpPMBI, TPEThE Ha)XKaTWe KHONKHM YCTaHABIMBAET pekuM «DPM» OT BHEIIHEro
CUTHAJIA.

Pabouwnii nuama3oH 4acTOT BBIXOXHOTO curHaiga - ot 1 I'mo 100 MI'xg

[ITar mepecTpolKu HeCylIeH YaCTOThI -071 0.001 I't o010 I'nx
JIBa BUJ1a BHYTPEHHETO MOAYJIUPYIOIIETO HAMPSKEHUS:
- CHHYCOMJQJIbHBIN C YaCTOTOM -07 0,1 I'm mo 100 xI'g
- IPSIMOYTOJIbHBIN -07 0,1 I'm mo 100 xI'1y
C IIaroM MEPECTPONKHU -0T10,1T'm no 10 I'1x
neBuaust Qas3sl - ot 0 rpaa. no 360 rpa.
C II1arom - 0,1 rpan.
YpoBeHb HECYHIEro BBIXOJHOIO CUTHAJIA - ot 10 mxB 10 1B Ha Harpy3ke 50 Om
[ITar mepecTpOMKH BBIXOAHOIO CUTHAJIA - ot 1 MmxB 10 10 MB

Jlsisl yCTaHOBKM MapaMeTpoB BbIOpaHHOTO peskuma «DPM» HeoOxoaumo HaxaTh KHONKY F
HEC, MpPU 3TOM TEHEpPaToOp NEPEHUIET B PEKUM BBOJA BEIMYHMHBI YACTOTHI HECYIIEH BBIXOJIHOIO
curHaa. Ha wuHauMkaTope B MOje WHAMKALMM 3HAYEHUS HECYIIEW YacTOThl TOSBUTHCS
muratomas JuHusA. C MOMOIIBI0 KOMOK ‘ «— —, | T ‘U PYy4YKoH ° <>’ yCTaHOBHUTH TpeOyeMoe
3HAuYEHHUE.

- Ilpu HaxkaTum KHOIIOK «— —’ Myraiouiee OKOHYaHUE JIMHUU Kypcopa Oyner
nepememaTbest. OKOHYAaHUE JIMHUM Kypcopa — ONpefenseT ¢ Kakoro 3HakoMmecta Oyner
BBOJMTHCS 3HaUeHHUE mapameTrpa. HaxaTtnem KHOMOK ¢ «— —’ yCTaHOBUTbH HYKHOE MOJIOKEHHUE
Kypcopa.

- Kxomkamu ‘| 1 ¢ yCTaHOBHUTH HYXXHBIA TMpejen (Mpyu HYJIEBOM 3HAYE€HWU BBOJHUMOTO
napaMerpa INepeKIIoUYeHNE IIpeiana He IPOUCXOINT).

- Bpamenuem pyuyku ‘<> ’ BBECTH HYKHOE 3HAUCHHE Mapamerpa.

- Haxarp knonky ‘BBOJI’. Ilpu aTtom npowusoiaer ¢pukcamuss BBEACHHOTO IMapaMmeTpa u
BBIXOJl M3 PEeXHMMa BBOJA 3HAYEHMS IMapaMeTpa.

- Haxarp kHomky ‘BBIX’. B 30He wunaukammm ‘UBBIX’ MO €ro 3HaYEHHEM JOJIKEH
MOSABUTHCS MUTaromas JuHus Kypcopa. C moMoupio KHOMOK ¢ «— —, | 1,<>° u ‘BBO/I’ BBecTn
HY’KHOE 3HAaUY€HUE YPOBHS BBIXOJHOI'O CUTHAJIA.

[Ipn Moaynsiuuu OT BHYTPEHHETO T'€HEpATOpa, MOCIEHOBATEIbHBIM HAXKATHUEM KHOIKH
‘MO/I’ mepeBecTH reHepaTop B PEKKUM BBOJA OJHOTO M3 mapameTpoB Moy isinuu. [Ipu aTom nmon

<
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COOTBETCTBYIOIIEH HIKAIONH MNOSIBUTHCS MMraromas JUHUs. C MOMOIBI0 KOMOK ‘<«— —, | 1}
PYUYKOH ¢ <>’ yCTaHOBHUTH TpeOyeMoe 3HAYCHHE.

- Ilpm HaxaTUM KHOMOK ‘ «— —’ MHraroniee OKOHYAHWE JIMHUU Kypcopa OyneT
nepemeraTbest. OKOHUaHME JIMHUM Kypcopa ONpeAeNsieT ¢ KaKoro 3HakoMmecTa OyJIeT BBOAUTHCS
3HaueHue napamerpa. HaxxkatueM KHOMNOK ¢ <— —’ yCTaHOBUTH HY)KHOE II0JIOKEHUE KypCcopa.

- Kuomkamu ‘| 1 ¢ yCTaHOBUTH HY)XHBIM Tpeze. (Ipu HYJIEBOM 3HAYEHUH BBOJIMMOTO
napaMerpa INepeKIIoUYeHNE IIpeiana He IPOUCXOINT).

- Bpamenuem pydyku ‘<>’ BBECTH HYKHOE 3HAUCHHE IapaMeTpa.

- Haxarp knonky ‘BBOJI’. Ilpu sTtom npowusoiiaer ¢pukcamuss BBEACHHOTO IMapameTpa u
BBIXOJl M3 pEKMMa BBOJA 3HAUCHMs IapameTpa.

[Ipu MonymsauuMu OT BHEIIHEro HMCTOYHHMKA, Ha COOTBETCTBYIOUICH INKaje oToOpakaercs
TeKylllee 3HaueHHe JeBHalMu (a3pl 3aBHUCALIEe OT AMIUIMTYAbl BXOJHOro curHaia. Ilpum
HE00X0AMMOCTH, HakaTHeM KHomku ‘MO/I’ mepeBecTH TeHepaTop B PEKUM  KOPPEKTUPOBKU
nesranuu ¢aspl. C MOMOLIBIO PYUYKH ¢ <>’ YCTAaHOBHUTH TpeOyeMOe 3HAYCHHE U HaXaTb KHOIKY
‘BBOJI’. Ilpum sTOM mnpou30iaeT (GuKcanus BBEICHHOTO MapamMeTrpa W BBIXOJ M3 peKUMa
KOPPEKTHUPOBKH 3HAUCHHsI ITapaMeTpa.

2 Fee=0.5000000 Mru| om

CUrH. Mo, : /\/ HFEEAI\/ISLL 100 B
Fuoa=0.0000.m 0000 | U eex™+0.015

?|Fee=0.5000000 Mru| em

CWUIH. MO[. : l_u HFPBKISH 1.00 B
Fuos=0.0000c 0000 |Ueex=+0.075

?Fee=0.5000000 Mru| om

CWIrH. Mo[. OEBMAL 1 00 B

— = | U eux=+0.05

Puc 8 Bua unankaropa reHeparopa B pexume (pazoBO-MOIYITMPOBAHHBIX KOJIEOAHUI.

8.3.6 PexuM aMITUTYTHO-UMITYJIbCHOW MOAYJISIIUH

I'enepaTop mnepexoauT B ATOT peXuUM Ipu Haxatun kHomku «MMy». IlepBoe Haxatue
KHOINKM ycraHaBiuBaeT pexuM «MIM» ot BHemHero curHama TTL ypoBHs, BTOpoe Haxkatue
KHOIIKM YCTaHaBIMBaeT pexuM «MIM» OT BHYTpEHHEro reHeparopa CHUTHaJa IPsIMOYTOJbHOU
(bopMmBL.

Pabounii nuana3oH yacToT BhIXOmHOro curHaima -otr 1 I'mgo 100 MI'i

[ITar mepecTpoiiku HeCyIEH 4acTOThI - 01 0.001 ' 1010 T'y
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[TapameTpsl BHYTpEHHET0 reHepaTopa
NmnynibCHON MOIYJIALIUN:

BpEMsI UMITYJIbCA - ot ImMkc mo 200 ¢
BpEMsI May3bl - oT ImMxc mo 200 ¢
¢ marom ot 0,1mkc mo 0,01c;
YpoBeHb HECyILEro BIXOAHOI'O CUTHAJIA - ot 10 MxB no 1B Ha Harpy3ke 50 Om
[Ilar mepecTpoWKH BBIXOAHOTO CHUTHaja -otr 1 MmxB 1o 10 MB

Jlnst ycTaHOBKH IMapaMeTpoB BeIOpaHHOTO peknma «MM» HeoOXoauMo HakaTh KHOMNKY F
HEC, IIPU 3TOM TE€HEpaTop IEepezeT B peXXUM BBOJAA BEJIMUYMHBI HECYILIEH YAaCTOTHI BBIXOIHOTO
curHaiga. Ha wuHaukarope B mojie MHAWMKALWW 3HAUYEHUS HECYHIeM YacTOThl MOSBUTHCS
muraromias JauHus. C MOMOIIBI0 KOMOK © «— —, | 1 ‘U pydKoil ° <>’ yCTaHOBHTH TpeOyeMoe
3HauYEHUE.

- Ilpm HaxaTUM KHOMOK ‘ «— —’ MHTaroniee OKOHYAaHWE JIMHUU Kypcopa OyneT
nepemeniatbes. OKOHUaHHWE JTUHUHM Kypcopa  ONpeAensieT ¢ Kakoro 3HakoMmecTa OyneT
BBOJIUTHCS 3HAUEHHE MapaMmerpa. Haxkatnem KHOMOK ‘ «— —’ yCTaHOBUTH HY)KHOE IOJIOKEHUE
Kypcopa.

- Knonkamu ‘| 1 ¢ ycTaHOBUTH HYXHBIH Ipenen (IpU HYJIEBOM 3HAYEHUHU BBOJUMOTO
napaMmerpa MepeKIIoueHNe peiena He IPOUCXOINT).

- BpaimenueM pydku ‘<>’ BBECTH HYKHOE 3HAUECHHE IIapaMeTpa.

- Haxatps knonky ‘BBOJI’. Ilpu aToM mpouzoiiner Gukcanusi BBEICHHOTO apaMmeTpa U
BBIXOJl U3 PEeXHMa BBOJA 3HAUYCHMs MapaMeTpa.

- Haxate kHonky ‘BbIX’. B 30He wunaukanmuu ‘UBBIX’ MOJA €ro 3HAYEHUEM JIOJIKEH
MOSIBUTHCSL MMTaromas JMHUA Kypcopa. C IOMOIIBIO KHONOK © «— —, | 1,<>” u ‘BBO/I’ BBecTn
HY)KHOE 3HAaU€HHE YPOBHS BBIXOJHOTO CHUTHAJIA.

[Ipu Mopynsiuuu OT BHYTPEHHEro reHepaTopa, MOCIIEeNOBAaTEIbHBIM Ha)KaTHEM KHOIKH
‘MO/I’ mepeBecTH reHepaTop B PEKKUM BBOJA OJHOTO M3 mapameTpoB MoayJisinuu. [Ipu 3Tom nona
COOTBETCTBYIOIIEH IIKAIONH MNOSIBUTHCS MMraromas JUHUs. C MOMOIIBI0 KOMOK ‘<«— —, | 1°‘m
PYUYKOH ¢ <>’ yCTaHOBHUTH TpeOyeMoe 3HAYCHHE.

- Ilpm HaxaTUM KHOMOK ‘ «— —’ MHraroniee OKOHYAHWE JIMHUU Kypcopa OyneT
nepemeniathes. OKOHYaHUe JTUHUKM Kypcopa OMpeeNiseT ¢ KaKkoro 3HakoMecTa OyJeT BBOJUTHCS
3HaueHue napamerpa. HaxxkatueM KHOMNOK ¢ <— —’ yCTaHOBUTH HY)KHOE II0JIOKEHUE Kypcopa.

- Kuomkamu ‘| 1 ¢ yCTaHOBWUTH HYKHBIA TMpejen (Mpu HYJIEBOM 3HAYE€HWW BBOJUMOTO
napaMerpa INepeKIIoUYeHNE IIpeiana He IPOUCXOINT).

- Bpamenuem pyuyku ‘<> ’ BBECTH HYKHOE 3HAYCHHE Mapamerpa.

- Haxarp knonky ‘BBOJI’. Ilpu aTtom npowusoiiaer ¢pukcaruss BBEIACHHOTO IMapameTpa u
BBIXOJ] M3 pEXMMa BBOJAa 3HAYCHMsS IapaMmerpa.

JIJist MOIYJSIIIK OT BHEIIHETO UCTOYHUKA, HA BXOJ] TeéHEepaTopa HeoOX0IMMO MOAaTh CUTHAI
TTL yposnsi. [Ipu BeICOKOM ypOBHE Ha BXOJI€, Ha BBIXOE reHepaTopa OyeT CUTHA ¢ YaCTOTOU 1
aMIUTUTYI0M, YCTaHOBJICHHBIMU Ha HHAMKaTope. [Ipm HU3KOM ypoBHE Ha BXOJ€ TreHepaTopa
CUTHAJI Ha BBIXOJIE OTCYTCTBYET.

8.3.7 [Tepesarpyska
Haxxatune xkHonku "X" Ha nepeaHel MaHeIN MEePeBOAUT T€HEPATOP B UCXOTHOE COCTOSIHUE (PEKUM
paboThI — HEMOIYTUPOBAaHHBIN BBIXOJHOM CUTHAJ, OOHYJISIOTCS BCE ITApaMeTphl).

8.3.8 Hcnonp3oBanue untepdeiica (pexxuma JUCTAaHIIHOHHOTO YIPABICHHS)
I'eneparop obGecnieunBaeT paboOTy C MOCIEAOBATEIHPHBIM HHTEP(HEHCOM:
- mo 'OCT 23675-79 (unrepdeiic CThIK C2-UC), RS-232C (EIA-232E, EIA-232D) npu
YPOBHE CUTHAJIOB HE MeHee 5 B Ha nmepeparommx JuHUSAX npu Harpyske 3 kKOwm;
- IPU 3HAYCHUU WH(HOPMAITMOHHBIX MTAPAMETPOB:



23

1) crkopocts - 19200 601 (6ut/c),

2) naHHeble - 8§ OUT,

3) OUT «4ETHOCTH» - OTCYTCTBYET,

4) curnan «CTOII» - 1 our,

5) nmpuHMMaeMble M TepeJaBacMble CUTHAJIBI - LU(PHI, Majible JaTUHCKUE OYKBBI,
yrpaisironue cuMBOJIbI (Kobl) «LF», «CRy;

- NPUEM W BBIJAYy TEKCTOBBIX CTPOK, COJACpPXAIIMX KOMAaHJbl YIpaBieHUs, HU(pOBbHIE
3HAYEHUS MapaMeTPOB U Pa3MEPHOCTb.

Jlnst yripaBiieHUs] TEHEPAaTOPOM HEO00XOAUMO COeIMHUTH KaOeneM U3 KOMIUIEKTa TeHepaTopa C
COOTBETCTBYIOIIMM pa3zbeMoM wuHTepdeiica RS-232 mepconaspbHOro KommbioTepa. B kaudecTBe
YIpaBIAIOLIEr0 HHTEpderica peKoOMEeHIyeTcsl HCIOoNb30BaTh mporpamMmy Terminal u3 cocraBa
onepanroHHoi cucreMbl Microsoft Windows.

Jns obecriedenuss 6€301MOOYHOTO PACHO3HABAHUS TEHEPATOPOM YIPABISIOMIEH CTPOKH

CIIeTyeT MPUAEPKUBATHCS CIEAYIOIETO:

- U3MEHEHHE MapaMeTpOB T'eHEepaIli BO BCEX PEXHMMAax Mpou3BoAUTCs He yame 10 pas B
CEeKyHAY M TPOU3BOAMUTCS TIOCIE€ OKOHYAHHUA TEKYIIEr0 LHKJIA MOAYJSIIHH.
Pexkomenyercss mpoM3BOAUTH TUCTAHIIMOHHOE HW3MEHEHHME MapaMeTpoB T'eHEpaluu
yepe3 NMPOMEKYTKH BPEMEHHM paBHBIE MEPHOJY YCTAHABIMBAEMO MOIYJISIUU IUTIOC
onHa cexkynaa. [Juna pexuma HIT pexomeHayercs NpOM3BOAUTH JUCTAaHLIMOHHOE
M3MEHEHHE TapaMeTpOB FreHepalluy He Yyallle OJHOTO pa3a B CEKYHY.

- TEHepaTop BOCIPUHUMAET TOJIHKO Majble JATUHCKUE OYKBBI U U (PHL.

- 0OMEH JJaHHBIMHU TTPOUCXOJHUT B ITOCUMBOJIEHO C 00pabOTKOM 9X0-CHUMBOJIA.

- CTpOKa cojeprkalias omnoKy He 00pabaTbIBaeTCs.

- 00paboTka CTpPOKM HayMHAETCs MOCJe BBEACHHUS 3HAKOB «IIE€PEBOJI CTPOKH», «IIEPEBOA
KapeTKN

npu GOPMHUPOBAHUU CTOKHU CJIEIYET 3aMOJTHUTH Bce HU(POBBIE 3HAKOMECTA.

Jns ynpaBienusi reHepatopoMm ['4-219 cienyer mepenaBaTh depe3 MHTEp(EHC TEKCTOBBIE
CTPOKH:

r<LF»«CR» - IEpEBOJ] TEHEpaTOpa B TUCTAHIIMOHHOE YIPABIICHHUE
m=n«LF»«CR» - IepeBoJ] TeHepaTopa B pexuM «HK»
f0=12345678n0«LF»«CR» - BBOJ 3HaueHust yacToThl (auckpet 0,001 I'ix)
u=123n0«LF»«CR» - BBOJ1 3HaueHus1 UBbIX (quckper 1 MxB)

[Tapa cumBomoB «LF»«CR» cootrBercTByeT Haxkaturo kinaBuiibl "BBox" (Enter) nHa
KJIaBUATYypE MEPCOHATHLHOTO KOMITbIOTepa. J{J1s mpuMepa, eIyl Habop YIPaBISIFOIIUX CTPOK:

r
m=n
f0=10000000n4
u=100n4

MIPUBEJIET TEHEPATOP B CICIYIOIIEE COCTOSHUE:
- pexum padotsl "HK" ¢ ynpaBnenuem uepes3 uarepderic
- yacrtota reHepauuu 100 MI'q
- BBIXOJHOE HampspkeHue 1B.

m=al«LF»«CR» - IEpEeBO/] TeHepaTopa B pexxuM «AM)» BHEHIHAS MOy AU
a0«LF»«CR» - ycraHoBKa mkaisl 30x1
al«LF»«CR» - ycraHoBKa mkaisl 50x1

a2«LF»«CR» - ycranoBka mkaibsl 10x10
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f0=12345678n0«LF»«CRx»- BBO# 3HaueHus Hecyiiel yactorsl (auckper 0,001 I'x)
u=123n0«LF»«CR» - BBOJI 3HaueHus UBbIX (muckper 0,5 MxB)

m=a2«LF»«CR» - IEpEBOJ] TeHEepaTopa B pexuM «AM» sin BHyTpEHHHIA
f0=12345678n0«LF»«CRx»- BBO# 3HaueHus Hecyiiel yactotsl (auckpet 0,001 I'x)
f2=12345n0«LF»«CR» - BBOJ 3Ha4. Moayaupyroriei gvactotsl (auckper 0,1 I'mr)

u=123n0«LF»«CR» - BBOJ 3HadyeHust UBbIX (quckper 0,5 MxB)
k=1234«LF»«CR» - koo puuurent AM monynsuuu (nuckpert 0,1 %)
m=a3«LF»«CR» - IEPEBOJ] TeHEepaTopa B pexuM «AM» MeaHJIp BHYTPECHHHI

f0=12345678n0«LF»«CRx»- BBO# 3HaueHus Hecyiiel yactotsl (auckper 0,001 I'x)
f2=12345n0«LF»«CR» - BBOJ 3Ha4. Moayaupyroriei gvactotsl (auckper 0,1 I'mr)
u=123n0«LF»«CR» - BBOJ 3HadyeHust UBbIX (quckper 0,5 MxB)
k=1234«LF»«CR» - BBOJI 3Ha4YeHUs Kodhurmenta AM Moaymsiiuu

st mpumMepa, cienyromuii Habop YIpaBSIIONIUX CTPOK:

r
m=a2
f0=10000000n3
u=100n3
f2=10000n0
k=0500
IIPUBEZIET T€HEPATOP B CIAEAYIOIIEE COCTOSIHUE:
- pexum pabotsl "AM" sin BHYTpeHHUH C yIpaBJIeHUEM uepe3 nHTepdeiic
- yacrota renepanuu 10 MI'g
- BBIXOJHOE HampspkeHue 50 mB
- 4acToTa BHYTPEHHETO CUHYCOUJIAIbHOTO TeHepaTopa 1 kI
- ko3 dunment ammmutynHoi Mogynsiuu S0 %

m=pl«LF»«CR» - IIepeBOJ] reHeparopa B pexuM «OM» BHEIIHAS MOYJIALUA
a0«LF»«CR» - ycraHoBKa mkaisl 30x1
al«LF»«CR» - ycraHoBKa mkainsl 50x1
a2«LF»«CR» - ycranoBka mkainsl 100x10
a3«LF»«CR» - ycraHoBka mkaisl 30x10
f0=12345678n0«LF»«CR» - BBOJ 3HaUCHHS HECYIIEH YaCTOTHI
u=123n0«LF»«CR» - BBOJ 3HaueHust UBBLIX

m=p2«LF»«CR» - IepeBOJI TeHepaTopa B peskuM «D@M»» sin BHyTpeHHUI
f0=12345678n0«LF»«CR» - BBOJ 3HaUCHMS HECYIIEH YaCTOTHI
2=12345n0«LF»«CR» - BBOJI 3HAUCHUSI MOIYJIMPYIOLIEH YacTOThI
p=1234«LF»«CR» - BBOJI 3Ha4CHMS JAeBUaiuu OM mMoaymsiuu

(muckper 0,1°)

u=123n0«LF»«CR» - BBOJ 3HaueHUsI UBBIX

M=p3«LF»«CR» - IepeBo/] reHepaTopa B pexuM «OM» meanap BHyTpEHHUM
f0=12345678n0 «LF»«CR» - BBOJ 3HAYEHUS HECYIIEH 4aCTOTHI
2=12345n0«LF»«CR» - BBOJI 3HAUCHHS MOTYJIHPYIOMIEH YacTOThI
u=123n0«LF»«CR» - BBOJ 3HaueHus1 UBBIX
p=1234«LF»«CR» - BBOJI 3Ha4CHMS JAeBUaiuu OM mMoaymsiuu

(muckper 0,1°)
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m=f1«LF»«CR» - IepeBOJ] reHepaTopa B pexuM «UM» BHEMIHAA MOAYIALUS
a0«LF»«CR» - ycraHoBKa mkaisl 10x1
al«LF»«CR» - ycTaHoBKa mkans! 30x1
a2«LF»«CR» - ycraHoBKa mkaisl 50x1
a3«LF»«CR» - ycraHoBka mkaisl 10x10
f0=12345678n0«LF»«CR» - BBOJ 3HaUCHUS HECYIIEH YaCTOTHI
u=123n0«LF»«CR» - BBOJ 3HaueHust UBBLIX

M=f2«LF»«CR» - IepeBOJI TeHeparopa B pexxuM «4M» sin BHYTpeHHUH
f0=12345678n0«LF»«CR» - BBOJ 3HaUCHUS HECYIIEH YaCTOTHI
2=12345n0«LF»«CR» - BBOJI 3HAUCHUS] MOIYJIMPYIOILIEH YacTOThI
3=1234n0«LF»«CR» - BBOJI 3Ha4CHMS aeBuanuu YM Moaynsiuu
u=123n0«LF»«CR» - BBOJ 3HaueHust UBBLIX

M=f3«LF»«CR» - IepeBO/J] TeHeparopa B pexxuM «YM» MeaHap BHYTpEeHHUI
f0=12345678n0«LF»«CR» - BBOJ 3HaUCHMS HECYIIEH YaCTOTHI
2=12345n0 «LF»«CR» - BBOJI 3HAUCHUS] MOIYJIMPYIOLIEH YacTOThI
3=1234n0«LF»«CR» - BBOJI 3Ha4CHUS aAeBuanuu YM Moaynsiuu
u=123n0«LF»«CR» - BBOJ 3HaueHust UBBIX

m=f4«LF»«CR» - IIepeBOJ] reHeparTopa B pexuM «UYM» TMHEeHHO-4acTOTHAs
f0=12345678n0«LF»«CR» - BBOJ 3HaUCHMS HECYIIEH YaCTOTHI
u=123n0«LF»«CR» - BBOJ 3HaueHust UBBIX
f1=1234n0«LF»«CR» - BBOJI 3HaueHus napamerpa AF (AFmin=1 kI'1,

muckpert 1 T')
t1=1234n0«LF»«CR>» - BBOJI 3Ha4YeHMS napameTpa t (t min = 1 mc,
nuckper 1Mmkce)

t2=1234n0«LF»«CR>» - BBo1 3HaueHus napameTpa T (T min = 1 mc,

JTUCKpeT 1MKC)

M=f5«LF»«CR» - IepeBO/] TeHeparopa B pexuM «HM» TuHeHO-uMIyIbCHas
f0=12345678n0«LF»«CR» - BBOJ 3HAUCHHS HECYIIECH YaCTOTHI
u=123n0«LF»«CR» - BBOJ 3HaueHust UBBIX
f1=1234n0«LF»«CR» - BBOJ 3HaueHus napamerpa AF (AFmin=1 xI'n,
muckpert 1 I'r)

t1=1234n0«LF»«CR» - BBOJI 3Ha4YeHus napamertpa t (t min =1 mc,
Tuckper 1Mmke)

t2=1234n0«LF»«CR» - BBoJ1 3Ha4yeHus napamerpa T (T min = 1 mc,

TUCKpeT 1MKC)

m=il«LF»«CR» - IepeBoJ] TeHepaTopa B pexuM «MM» BHemIsIs
f0=12345678n0«LF»«CR» - BBOJ 3HauCHUsI HECYIICH YaCTOTHI
u=123n0«LF»«CR» - BBOJ 3HaueHUsI UBBIX

m=i2«LF»«CR» - IepeBoJ] reHepaTopa B pexuM «MM» BHYTpeHHSS
f0=12345678n0«LF»«CR» - BBOJ 3HauCHUSI HECYIICH YaCTOTHI
u=123n0«LF»«CR» - BBOJ 3HaueHUs UBBIX
t3=12345n0«LF»«CR» - BBOJI 3Ha4ueHus napamerpa Tunn (Tmin=1 mkc,

nuckper 0,1 Mkc)

t4=12345n0«LF»«CR» - BBOJI 3Ha4eHHUs napameTpa tumil (t min=1 Mxc,

nuckper 0,1 Mkc)
l«LF»«CR» -BBIXOJI F€HepaTopa U3 peXuMa JUCTaHIUOHHOIO YIIPABICHUS
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9 TEXHHUYECKOE OBCJIIY’KUBAHUE

9.1 O0mMe MoJI0KEeHN A

9.11

9.1.2

9.1.3

9.14

9.15

9.16

Bo Bpemsi, 10 u mocie mpoBeneHUs pabOT MO YXOAy 3a TEHEpaTOPOM HEOOXOIAMMO
coOmro1aTh Mephl 0€30MMaCHOCTH, U3JI0KEHHBIE B 1I. 8.1.

O HpOBeI[eHHBIX onepaumlx 10 TGXHI/I‘-IGCKOMY O6CJIy)KI/IBaHI/IIO HCOGXOZ[I/IMO JcJIaTh
OTMETKH B (hopmyiisipe mpubdopa.

HOp}II[OK nu HepI/IOI[I/I‘IHOCTB TEXHHUYECCKOI'O O6CJIy)KI/IBaHI/I$I 3aBUCAT oT JTalltoB
JKCIUTyaTaluu  (HEIOCPEJCTBCHHOE  HWCIOJb30BaHWE 110  HA3HAYCHUIO, XPaHCHHE
KpaTKOBPEMEHHOE WU AJIUTENBHOE, TPAHCIIOPTUPOBAHHUE).

TexHHYECKOE OOCITY)KMBAaHHE BKJIIOYACT KOHTPOJBHBIA OCMOTP W YCTPAaHCHHE MEIKHUX
HEUCIIPABHOCTEH, a TAaKXKe MEPUOINIECKYIO IIOBEPKY MPUOOpa v MOATOTOBKY K HEH.

[Ipg  KOHTPOJBLHOM OCMOTpE TIpOBepseTCs  KJaBUaTypa, pa3beMbl, Kabemu U
MPUHAIIICKHOCTH, IPOU3BOAUTCS OYMCTKA IPUOOPA OT MBLIH U TPsi3U 0€3 ero BCKPBITHS.
HewucnpaBHble mpruOOPHI HATTPABJISIOTCS B PEMOHT.

9.2 KanubOpoBka (BBeaeHHe HM(PPOBBIX MONPABOYHBIX KOI(P(PHLIIEHTOB)

9.21

9.2.2

9.2.3

KamubpoBka renepaTopa oCymecTBiseTcs BBeeHUEM KOI(P(GUIIMEHTOB B ITU(DPOBOM BHUIE
6e3 BckpbiTua npudopa. Ludposas kanrnOpoBka MPOBOAUTCS B UCIIPABHOM T'€HEpaTOpe MpU
MEePUOINYECKOM OOCITYXKHBAaHUHM [UIsl KOPPEKIHH BpEeMEHHOro apelda 3IeKTpudecKux
3JIEMEHTOB.

PekoMenayemas meproAMYHOCTh KaTUOpPOBKU TeHepaTopa — ABaAllaTh YEeThIpe Mecsia, a
TaKKe 0 Mepe HeOOXOIMMOCTH — Tepe] OUePEIHON TTOBEPKOH.

KanubpoBky pexkoMeHIyeTcs MpPOBOAUTH MOCIE PEMOHTA, MPOJOJDKUTEIBHOIO XPaHEHUs
(Gosiee 0JTHOTO TO/AA) WITH MPOJIOJKUTEIBHOTO TPEOBIBAHMSI IPU MIPEIETBHBIX TEMIIepaTypax
(Heckonmpko MecsreB). HeoOXoauMoCTh JOMOTHUTENHHOM KaTUuOPOBKHU OMPENeIIseTCs ToCie
npupabOTKH reHeparopa JAJIUTEIbHOCThIO HEe MeHee 24 4.

KanubpoBka renepatopa npou3BOAUTCS Ha MPEANPUSTUN-U3TOTOBUTEIIE.

10 XPAHEHUE U TPAHCIIOPTUPOBAHHUE

YcnoBus  TpaHCIOPTHPOBAHMS M XPAaHEHUs TE€HEpaTopa JOJDKHBI  COOTBETCTBOBATh
I'OCT 22261-94

KimMaTtndeckue ycnoBHs TPaHCIIOPTUPOBAHUS HE JOJDKHBI BBIXOIUTH 34 IIPEIENbl 3aJaHHBIX
IIPEACIIbHBIX YCIOBUM:

- TEeMIIepaTypa OKpykaroiero Bo3ayxa otT Munyc 25 go 50 °C;
- OTHOCHUTENbHAS BIIAXXHOCTh OKpYykarotiero Bozayxa 90 % npu temmneparype 30 °C.
[Ipubop momxkeH IOMyCKaTh TPAHCIOPTUPOBAHHWE BCEMHU BHUAAMH TPAHCIOPTAa B
YIaKOBKE MPHU YCIOBUHU 3alUTHl OT MPSIMOTO BO3AECUCTBUS aTMOC(HEPHBIX OCATKOB U C
yueToM TpeboBanmii 11.10.2
VYcnoBus xpanenus npubdopa m10pkHbI cooTBeTcTBoBaTh 'OCT 22261-94.
JlJis oTaraMBaeMoro XpaHUJIHINA:
- IIpU TEMIIEpAType OKpYKaroiiero Bo3ayxa ot 5 1o 40 °C;
- OTHOCUTEIBHOM BJIAXKHOCTHU OKpYyXkatoiero Bo3ayxa a0 80 % npu temmneparype 25 °C.
J1J1 HeOTanIMBaEMOT0 XPaHUIIUINA:
- IIpY TEMIIEpATYpe OKPY’KAIOLIETro Bo3ayxa oT MUHYC 25 1o 50 °C;
- OTHOCUTEIBHOM BJIAJKHOCTH OKpYXkarolero so3ayxa 10 90 % npu temneparype 30 °C.
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11 YTUWIM3ADUA

I'eneparop 14-219 - cranmapTHOe »SJIEKTPOHHOE YCTpoicTBO. OHO HE COIEPKHUT
B3pBIBOONACHBIX,  IOXAPOOMACHBIX, PAJMOAKTUBHBIX, PTYTHO-COAEpXKAIUUX U .
KOMITIOHEHTOB, CIIOCOOHBIX MPUHECTHU YyIIepO HACENCHHUIO UIH OKpY>KaloLIeH cpene.
VYTunuzanusi AparMeTajuioB B COCTaBE 3JIEKTPOHHBIX KOMIIOHEHTOB HE IPEICTaBIsAeTCS
HSKOHOMHYECKH Lienecoodpa3Hoi. [1o yka3aHHBIM NpUYMHAM 0053aTeIbHBIX MEPOIPUATHI 1O
MOJIrOTOBKE U3JENINHI K YTHIIN3AllUN HE TIPUBOIUTCA.

12 METOJUKA ITIOBEPKUA

12.100mme cBexeHus

12.1.1 TloBepka renepatopa ['4-219 nomxHa NPOBOIUTHCS MIPU €r0 MPUMEHEHUH B chepax
pacnpocTpaHeHHsI FoCy1apCTBEHHOIO METPOJIOIMUECKOT0 KOHTPOJIS M Ha130pa
('MKuH).

12.1.2 TloBepka reHeparopoB ['4-219 ocymiecTBiseTcs HE pexe OJTHOTO pa3a B TO/I.

12.1.3 IloBepka reHepatopoB [4-219  MOXET OCYLIECTBIATHCS B HEMOJIHOM JMana3oHe
[apaMeTPOB B COOTBETCTBUU C MOTPEOHOCTAMHU IPUMEHEHUS.

12.20nepauun noBepkKH

12.2.1 Tlpu mnpoBeneHUM TOBEPKH JOJDKHBI OBITH BBIIOJHEHBI ONEpaliM, YKa3aHHbIE B
Tabymue 3.

12.2.2 Tlpu oTpuIATENbHBIX pe3yJbTaTaXx MOBEPKH T'€HEPaTOp MPU3HAETCS HENPUTOAHBIM K
NPUMEHEHHIO U HAPaBIIETCs B peMOHT. [Ipy 3TOM racurcs Kienmo.

12.3CpeacrBa moBepku

12.3.1 Tlpu npoBeaeHUN TOBEPKH JIOJIKHBI OBITH IPUMEHEHBI CPEJICTBA TOBEPKU C
XapaKTepUCTHKAaMH, YKa3aHHBIMH B TaOuIe 2.

Tab6muna 2
Tun CYU nn Hcnons3yeMble ocHOBHbIE TexHUYeckue | IIpumeuanue
HanmeHnoBanue
0003HaYCHHE xapakrepuctukun CU
1 2 3 4
BonbsrmeTp N3Mepenne HanpsyKEHH MEPEMEHHOTO
MIEPEMEHHOTO TOKa B3-49 toka 0.01 — 1,0 B B mosoce gacrtot 20 I'1x
TTUOTHEIN — 100 MI'g
KOMITCHCAIIMOHHBIN ¢ norpemtHoctbio + 0.3 %
YacroTromep Y3-63/1 N3MepeHne 4acToThl BBIXOAHOTO CUTHAJIA
AJIEKTPOHHO-CUETHBIN reHeparopa.
Ananusatop criekTpa C4-60 N3mepeHne cneKTpalbHbIX XapaKTEPUCTHK

BBIXOJJHOI'O CUT'HAaJIa TCHCpATOpa.

N3mepenue criekTpaabHbIX XapaKTEPUCTUK

AHanmu3aTop crekTpa CK4-59
BBIXOJTHOTO CHTHAJIa TeHEepaTopa.
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[Ipogomxenue TabIUIIbI 2

1 2 3 4
MybTHMETD B7-64/1 N3mepenue notpedasieMoi MOIIHOCTH U
PEKUMOB PaIi03JIEMEHTOB.
i Hab6nronenue napameTpoB oruodaroriei
Ocuporpad C1-65A JIeMOAYJIMPOBAaHHOT'O CUTHAJIA
Ocuumorpad ( CC 11--19078) N3mepenue napamerpos AUM

VYcranoBska g
N3mepenune napameTpoB BCTPOSHHOTO

MIOBEPKHU J1-14/1
aTTEeHAaTopa

aTTEHI0ATOPOB

H3mepurens CK3-45 N3mepenue napamMeTpoB MOAYJISLIUN B
MOAYJSLAN nporecce KaIuOpOBKU

['eneparop 4-164 HcTouHnk curHaia rerepoauHa

['3-118, HcToYHMK BHEITHETO MOTYJIUPYIOIIETO

T'encparops! '6-31 CUTHaJa

Astotpanchopmarop | JIATP-IM | (198 - 242 B) £10 %, MOIITHOCTH HE MEHEE

Jlnana3oH perynupyeMbIX HAPs)KEHUN

250 BA

IBM-coBmecTumocTb. PaboTa mporpamm

Hepeonanbibit PC-AT nop ynpasieaueM DOS, Windows,
KOMITHIOTED
YCTaHS)BKa VIIV- 10M [Tepemennoe nanpsixenue 3 kB, 50 ',
npoOoiiHas MOCTOSIHHOE HanpsbkeHue 1,5 kB
JInneiika I'OCT 427
Beckl I'OCT 14004 | U3mepsiemblit Bec 10 10 kr
Tepmomerp TOCT 28498 Jwnanazon 0 - 55 °C; nena genenus 0,1

°C; morpemHocth  +0,2 °C

12.3.2 Tlpu npoBeneHUH MMOBEPKH pa3pelIaeTCsl IPUMEHSITh IPYrUe OBEPEHHBIC TCPEACTBA
U3MEpEeHUi, 00eCTIeYNBAIONINE H3MEPEHUE COOTBETCTBYIONIUX MTAPAMETPOB C
TpeOyeMol TOYHOCTHIO

12.4TpeGoBaHusi Ge30MaCHOCTH

12.4.1 Tlpu noBepke remeparopa HeOOXOIUMO COOJIIOIATH MTpaBUiIa O€30MaCHOCTH B
COOTBETCTBHH C 1O/Ipa3iesioM 8.1 HaCTOAIIEro pyKOBOJCTBA 110 SKCILUTyaTalluy |
TpeOOBaHUSAMH SKCILTYaTallUOHHOHN TOKYMEHTAIlMU HAa IPUMEHIEMbIE CPEICTBA
HIOBEPKH.

12.5 ¥YcnoBusi moBepky U MOAroOTOBKAa K Hel
[Tpu nmpoBeneHny onepaiy MOBEPKHU JOKHBI COOMIOIATHCS CIEAYIONIUE YCIOBHS:
12.5.1.1 Temneparypa okpyxaroeii cpeasi (20 + 5) °C
12.5.1.2 oTHOCHTEBHAS BIAXHOCTH Bo3ayxa (65 + 15) %
12.5.1.3 atmocdepnoe gasnenue (100 £ 4) kIIa, (750 £ 30) MM pT. CT.
12.5.1.4 nanpspkenne nutaromieit cetu (220 + 4,4) B wactoToii (50 = 1) 't ¢ conepxkanuem
rapMoHUK 10 5 %.

12.6 IlpoBenenne MoBepKHU
12.6.1 IloBepsieMble METPOJIOTHYECKUE TTApaMETPhl YKa3aHbl B TabuIe 3.
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Tab6muma 3 - [TapameTpsl onpeeieHus MOTPEITHOCTH TeHEPAIUH

Ne | Pexum [Tapamerp IIpoBepsiemas Homyck IIpumeyanue
OTMETKa 3HAYCHUS

1.1 HK | Onpenenenue 100,0000 MI'rg 300 I'u

1.2 MOTPEIIHOCTH U 99,9999 MI't

1.3 1rara yCTaHOBKH 99,9998 MI'11

14 YacTOThI 99,9990 MI'g
Onpenenenne
MOTPEITHOCTH
YCTaHOBKHU
BBIXOJIHOTO
YPOBHS

15 1B 100 I'g + 87 MB

1.6 50 MI'g

1.7 100 MI'1g

1.8 M -10 ob 6,5 MI'1g +1 nb Hcnonb3oBats J[1-

1.9 -20 nb 6,5 MI'1t 14/1

1.10 -30 nb 6,5 MI'1

1.11 -40 nb 6,5 MI'1g

1.12 -50 nb 6,5 MI'1

1.13 -60 nb 6,5 MI'1g

1.14 -70 nb 6,5 MI'1

1.15 -80 nb 6,5 MI'1g

1.16 -90 nb 6,5 MI'1g

1.17 -100 nb 6,5 MI'1t +2 nb

2.1 AM | Ilposepka nosnocsl | FE=300 I'x - 20 BusyansHoe
qacTOT k' HaOJIrO[eHNE
MOIYJSLIUU OT Bremusgs AM JEMOIYJIMPOBAHHOTO
BHEIITHETO Kmon=0-100 % CUTHAaJIa C BBIXO/a
HCTOYHUKA: CK3-45
Fu=10 MI'L,
Us= 300 mB

2.2 [TpoBepka Fym=1 kIt +0,05T

napameTpoB AM
MOIYJISIIIUN OT
BHYTPEHHETO
HMCTOYHHUKA:
Fr=100 MI 11,
Kwmon = 80 %,
Us=300 mB
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Ne | Pexum

[Tapamerp

IIpoBepsiemas
OTMETKa

Homyck
3HAa4YeHUs

IIpumeyanue

3.1 M

3.2

IIpoBepka monocsl
4acTOT
MOZYJISALUU OT
BHEILIHETO
HMCTOYHHUKA:
Fu=100 MI 11,
Us=0,5 B

300 I'g - 20 k[
Buenmassa
nesuanusa 0-100 %

BusyansHoe
HaOJIFO[eHNE
JIEMOYJIMPOBAHHOTO
CHTHaJja ¢ BBIX0Ja
CK3-45

IIpoBepka
napamerpos UM
MOIYJISIIUN OT
BHYTPEHHETO
MCTOYHUKA:
Fr=100 MI 11,
Hesuarus 50 kI,
Us=0,5 B

Fr=100 MI 11,
FvM=41 xI'L,
Us=1 MB

Fyv=1 k['g

Hesuarr. 98,6 xI'i1

0,05

+200 I'y

4.1 oM

4.2

[IpoBepka mosochl
4acTOT
MOJYJIALIUUA OT
BHEILIHETO
UCTOYHUKA

Fa=10 MI'g

300 I'm - 20 xI'g
Bremnss
nesuarmsa 0 - 360
rpajlycoB

Busyansnoe
HaOJI0IcHUE
JIEMOTYTUPOBAHHOTO
CUTrHaJia C BbIXO4da

CK3-45

IIpoBepka
napamerpos ®M
MOAYJISLUU OT
BHYTPEHHETO
HMCTOYHMKA:
Fu=50 MI 11,
Hesuarus 180°,
Us=0,5 B

Monaynsus
1 x['g

0,05

12.6.2 Tlpu mpoBeneHHHM BHEIIHETO OCMOTpPA IOJDKHBI OBITH ITPOBEPEHHBI IEJIOCTHOCTH KOPITYCa
reHeparopa, KaOens MUTaHWA, a TaK >K€ MPaBUIBHOCTh (YHKIMOHMPOBAHUS OpPTaHOB
yrpasieHus. ['eHepatopsbl, umeromue 1e)eKThl OPaKyIOTCS U HAPABIISIOTCS B PEMOHT.

12.6.3 Jluama3oH 4acToT, MIar YCTAHOBKHU M TIOTPEIIHOCTh YCTAHOBKU YaCTOTHI OTMPEIEISIOTCS HE
MEHEE UeM B TPEX TOYKAX YAaCTOTHOTIO Juana3zoHa: 3To kpaiiHue Touku 1 I'mu 100 MI'n, a
TaK k€ B cepeauHe auanazona Ha yactore 50 MI1. [{is aToro coequHuTh IPUOOPHI 1O

CXEMCE!:

Q

'4-219

O

Y3-63
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BxuttounTs npubopsl U Beiepkath 30 MUH Ju1s porpeBa yactotomepa Y3-63/1.
Y CTaHOBUTB reHEPATOp B PEKUM HakaTueM KHONKU «HI'». YcTaHOBUTE 3HaYeHHE BEIXOAHOTO
HanpspkeHue 1 B. YcranoButs 3Hauenue yactotsl pasHoe 1,000 I'u. IIpoussectu nsmepenue
nepuoia kojaebanuit mo kanany b wacroromepa U3-63/1 ycTaHOBHUB IpH TOM BpeMsi cUeTa 10*
MC/MHOXKUTENb U METKU BPEMEHHU 107 c. IIpousBectu He MeHee 3 U3MEPEHUM U BHIYUCIIUTD
cpeaHeapu(pMeTH4ecKoe 3HaUCHHE.
[TorpenrHoCTh YCTaHOBKH YacCTOTHI (O) BEIUUCIUTH 1O (OPMYyIIaM:

1
Z fll3M
n

F -n
UM n
F -F
5 —_Hom __usm
F
UM
rie - FnoMm -ycTanoBII€eHHOE 3HaYEHHE YACTOTHI

Fu3sm - ycpenneHHOe 3HaueHHe 4acTOThI IT0 UTOraM N U3MEPEHU N
fu3M- pe3ynbTar OIHOTO U3 N U3MEPEHUH MPU yCPeTHEHNUN
N - KOJIMYECTBO U3MEPEHUM MPU YCPETHEHUN
Jlns mpoBepkM 1iara nepecTpoiiky, MPOU3BECTH AHAJOTUYHBIE U3MEPEHUS B TOUKAX
1,001 Tm, 1,002 T'm, 1,010 I'm c BeUKCICHHEM CpeaHeapu(PMETHIECKOT0 3HAYCHUS.
VYcranoButh 3HaueHune yactotel paBHoe 100,00000 MI'u. IIpousBecTr n3mMepeHrue 4acTOThI
KosiebaHuil 1mo kaHamy A yactotomepa Y3-63/1 ycTaHOBHB IpH 3TOM BpeMsl cueTa 10°
MC/MHOKHUTENb.
[TorpemHOCTh YcTaHOBKH 4acTOTHI (A F) Beraricnuth o popmyoe:

F -F
AF = HOM U3M (1)
F
U3m
rac - Faom -YCTaHOBJICHHOC 3HAYCHUE YaCTOTBI

Fuswm - HU3MCPCHHOC 3HAUCHUC YaCTOThI

Jlg mpoBepKH mara NepecTporKH, MPOU3BECTH aHAJIOIMYHBIE U3MEPEHUS B TOYKAX
100,00001 MI'y, 100,00002 MI', 100,00010 MTI'1g, 100,00100 MI'.

VYcranoButh 3HaueHue yactoTel paBHoe 50,0000000 MI'u. IlpousBectn usmepenue
4acTOThl KosiebaHuit mo kaHairy A yacroromepa Y3-63/1 ycTaHOBUB IPH 3TOM BpeMs cueTa
10* Mc/MHOXKHTEIT.

[MorpemHocTh ycTaHoBKH 4acToThl (A F) Beruucnuts no gpopmyie 1.

Jns mpoBepku 1ara nepecTporku, mpousBecTu udMepenus B toukax 50,0000001
MTI'n, 50,0000002 MIh, 50,0000010 MI'u. VYcTaHOBUTh 3HA4Y€HHE YaCTOTHI PABHOE
100,000000 MI'11. [TponsBecTn u3MepeHUE YaCTOThI KOJIEOaHMH MO KaHaTy A dacToTomMepa
U3-63/1 ycTaHOBHB IPHU 3TOM BpPEMsI CUETa 10* Mc/MHOXKHTEIE.

[TorpemHocTh ycTaHOBKHM 4acTOTHI (A F) Beraucnuts mo popmyie 1.

12.6.4 HecTtaOuabHOCTh YacCTOTHI CUTHAJa Te€HEpaTopa OompenesseTcs u3MepeHrueM dactoTel 100
MI't Ha BeIXOZE yacTroTomMepoM Y3-63 B TeueHue 15 MuHYT (Imocie mporpesa npudopa u
gacToTroMepa B TedeHue 30 MUHYT) C perucTpamueil u3MepeHus uepe3 3 MUHYThl. Bpems
C4eTa 4aCTOTOMEpa 10%,
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HecTabunbHOCTD YaCTOTHI BRIYUCISIOT KaK OTHOIIEHUE HAUOOJbIIEeH pa3HUIIbI 3HAYCHUN
YaCTOT CHUTHajla, W3MEPEHHBIX 3a |5-MHUHYTHBIM HWHTEpPBAT BPEMEHHU, K 3HAUYCHUIO
YCTaHOBJICHHOM YaCTOTBI.

OrnpezenieHne MOTPEIIHOCTH YCTAHOBKM 3HAYEHUS! BBIXOJHOIO CHUrHaja Ha Harpyske 50
10,5 OM mpoBOAUTCA HE MEHEE YeM Ha IATH YacTOoTaxX IHMarna3oHa MPU YCTAaHOBICHHOM
3HaueHUM BbIXoAHOro curHaia 1 B. B paumanazone wactor no 50 kl'n HanpsbkeHue
n3mepsieTcss BosbTMeTpoM B7-64/1. B amanazone wactor o 100 MI'1 HampsbkeHwme
u3Mepsiercs nmpudbopom B3-49.

[TorpemHOCTh YCTAaHOBKM 3HAYEHHsI BBIXOJHOIO CHUTHAJIA BBIYMCISIIOT KAaK Pa3HOCThb
MEXIYy YCTAaHOBICHHBIM W HM3MEPECHHBIM 3HAUYC€HUEM B aOCONIOTHBIX EAMHHIIAX I10

bopmyne

A Uspix = Unom — Unzm (2)
WIH 110 popmyIe:
d Usnix =20 Ig Ysiom J16 3)
Uuszm

B OTHOCUTEJIbHBIX €IUHUIIAX,
rae  UHOM - HOMHHaJIbHOE 3HAY€HHE BBIXOAHOTO Hampspkenus (1 B)

UusM - 3HaYCHME HANPSIKEHUSI U3MEPEHHOE BOJIBTMETPOM, B
HepaBHOMepHOCTH 3HaUEHHUS BHIXOJIHOT'O CUTHAJIA BBIYUCISIOT KaK Pa3HOCTh MEXKIY
MaKCHMaJIbHbIM U MUHUMAaJIbHBIM U3MEPEHHBIMH 3HAUE€HUSIMHU B paboueM auana3oHe
4acTOT B OTHOCHTEIBHBIX €IMHUIAX 110 popMyTe

d Usnix =20 Ig —Um‘."‘x J16 4
Umin
rae  Umax - makcuMallbHOE U3MEPEHHOE 3HAY€HHE BHIXOJHOTO HAMPSKEHUS B
paboueii monoce reHeparopa;

UusM - MUHUMaJIbHOE U3MEPEHHOE 3HAYEHUE BBIXOITHOTO HANIPSHKEHUS B

paboueii rmosoce reHeparopa.

Omnpenenenre NOTPEIIHOCTH AJIEKTPOHHON PEryJIMpPOBKH BCTPOCHHBIM aTTEHIOATOPOM B
nuanazone ot 0 n1b no munyc 60 nb Ha Harpy3ke (50 £0,5) Om B amamazone no 50 k[’ u
HanpsH>KEHUU BBIXOAHOTO curHaia ot 1 B go 5 mB npoBoauTces nmpu nmoMomniy BOJIbTMETPA
B7-64/1. B aumanazone no 100 MI'n u nampspkenuu ot 1 B go 10 MB u3mepenus
npoBoasaTcs mpudopom B3-49.

[TorpemHOCTh YCTAHOBKY 3HAYECHHS BRIXOHOT'O CUTHAJIA BBIYUCIAIOT 10 popmyre 3.

OnpeneneHre  MOTPELIHOCTH  DJIEKTPOHHOM  PEryJIHMpPOBKH  BCTPOEHHBIM
aTrTeHoaropoM B nuamnazone or 0 ab go munyc 100 nb na narpyske 50 0,5 Om u
HalpspDKeHUU BbIXOoAHOro curHama ot 10 mB mo 1 MxB npoBomgutTcss npu nomormu
m3mepurens 3atyxanus Jl1-14/1 na gacrore 6,5 MI11.

4-219 T1-14/1

@ O O O

20 nb 6 nb
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VYcranoButs reHeparop ['4-219 B pexum HK, Hecymas udacrora 6,5 MI'n, BbeIXOmHOE
Hanpsbkenue 1 B. TymOnep monsipHocTH ynpaBisroriero Hanpspkerus J[1-14/1 yctaHOBUTH B
BepxHee nosioxkeHne. Haxarp kHonky "ABT". Pyuxoii "Yposens ['TIH" ycTaHOBUTH 3HaueHuE Ha
mkane "ArreHtoarop" Omm3koe k 0 n1b m Haxkars kHomky "COpoc". YcranoButh Ha [4-219
ypoBenb muHyc 20 nb (100 mMB) u 3adukcupoBarh ycraHoBuBIIMecs mokasanusi J[1-14/1.
VYcranoButh Ha [4-219 ypoens mumHyc 40 nb (10 MB) u 3aduxcupoBarh yCTaHOBUBIIHECS
nokazanusa [[1-14. YcranoButs Ha [4-219 ypoenr munyc 60 nb (1 mB) u 3aduxcuponarb
yctaHoBuBIuecs mokazanus Jl1-14/1. Haxkarp kHomky "CTom" M HCKIIOYHUTH U3 CXEMBI
arrentoatop 20 nb. Haxxats kHonky "ABT" U 3adukcupoBaTh ycTaHOBUBLIMECS MOKazaHus J[1-
14/1 (pa3Huna ¢ mpeabayIuM 3HaU€HUEM COOTBETCTBYET 3HAUEHHUIO YIAJICHHOTO aTTCHIOATOPA).
YcranoButh Ha ['4-219 yposens munyc 80 nb (100 mMxB) u 3aduxcupoBars ycraHoBHBIIHECS
nokazanus [[1-14/1. YcranoButs Ha ['4-219 ypoBens munyc 100 ab (10 mxB) u 3adukcupoBats
ycraHoBuBIIHecs nokazanus [[1-14/1 (oxunaemoe Bpems ycraHoBieHus nokazanuii 10-20 c).

Buumanue! Ilpu npoBegeHun m3dMepeHuil Bce NMPUOOPBI JTO0JKHBI ObITH 3a3eMJIEHbI.
MaxkcumanbHoOe HanpsiKeHue, mogapaemoe Ha Bxoj /[1-14/1 ne go:kHo npeBsimath 80 MB.

[TorpenrHOCTh 3JEKTPOHHOM PEryIUPOBKU BCTPOCHHBIM arTeHtoaropoM oT 0 nb mo mMunyc
100 nb BBIYMCHSIOT KaK pa3HOCTh MEXJY YCTAaHOBJIEHHBIM M HM3MEPEHHBIM 3HAYCHUEM B
OTHOCHUTEIIbHBIX €AMHUIIAX.

12.6.6  IlpoBepka ypoBHS Mapa3sUTHBIX TAPMOHUYECKUX W KOMOHMHAIMOHHBIX CHEKTPaJIbHBIX
COCTaBJISIOUINX TPOU3BOJUTCA C HCIIOJIb30BAHMEM aHAJIM3aTOPOB CIEKTpa B JBYX
YaCTOTHBIX JIMANa3oHaxX, 00yCIOBICHHBIX YaCTOTHBIM JHAMa30HOM aHAIM3aTOPOB CIEKTPA.

B uacrorHom mmanazone 10 ...500 MI'1 u3MmepeHuss NPOBOJATCS NPU TOMOIIN
aHayimzaropa cnekrpa C4-60. [{ns storo, yctanoBuTh reneparop 1'4-219 B pexxum "HK",
BbIxoAHOE Hampsbkenne S50 MB, wactora renepaunum 20 MI'n. IloacoeauHuTh BBIXOJ
reHeparopa K BXOJy aHaiuzaTopa uepe3 arreHwoatrop 20 nb. Ilpu stom Ha Bx0A
aHajm3aropa OyJeT MOCTYIaTh MOIMHOCTh He O6osee 1 MkBT. M3Mensst yacToTy reneparopa
¢ muckperHocteio 1 MI'n B nuanmazone 20 ... 100 MI'n u HaOnronas CieKTp CUTHaia B
nuana3zone 10 ... 500 MI' u3MepuTh ypOBEHb CIEKTPATBHBIX COCTABIIAIONINX UMEIOIINUXCS
Ha MHJIUKATOPE aHAJIM3aTOpa CIEKTpA.

B wyacrotHom pgumanazone 1 ...100 MI'nm wu3smepeHus NpPOBOIATCS MNPU MOMOIIA
aHasimsaropa cnekrpa CK4-59. Jlns aroro, ycranoButh reneparop 1'4-219 B pexum "HK",
BbIxoAHOE Hampsbkenne 200 MB, ugactora renepamuu 2 MI'n. IloacoeauHuTh BBIXOJ
reHeparopa ¢ BXoAy aHaiauzaTtopa. M3meHsst 4acToTy reHepaTopa ¢ AuckpetHocTbio 1 Ml
B nuana3oHe 2 ... 30 MI'n u HaOmronas criekTp curHana B guamaszone 1 ... 100 MI'n
U3MEPUTh YPOBEHb CHEKTPAJIbHBIE COCTABIAIOIIME HMEIOIIUECS Ha UHAMKATOpe
aHaJIM3aTopa CIeKTpa.

12.6.7  TlpoBepka YacTOThl BHYTPEHHETO MOIYIHPYIOIIET0O HCTOYHHWKA B pexume "AM"
npousBoautcs yacroromepom 4Y3-63/1 ¢ Beixoma HY msmepurens moxpymsiuu CK3-45.
I'enepatop mepeBectu B pexxum "AM" ¢ Momyisinuei OT BHYTPEHHETO CHHYCOUIAIBHOIO
HCTOYHUKA U YCTAaHOBUTH BBIXOJAHYIO yacToTy 100 MI'Li, BeixonHoe Hampspkenue 300 MB,
kodpurment momysiuu 80%.

[MorpemHOCTh YacTOTH MOAYSAIMHU AF B ['1] BBIYUCIAIOT 110 opMmyIe:

AF = FaowMm - Fuzm

rae FHOM - HOMHMHaNBbHasg YacToTa MOAYJISIUH, [ 11
Fusm - nsmepennas yacrora Mmoxysanuu, ['1g

[ITar nepecTpOMKH YacTOTHl MOZAYJSALMM IPOBEPSIOT IO PE3YJIbTaTaM H3MEPEHUI
4acTOTBHI MOJYJISIIMN YCTAHOBJIEHHOW HAa OJMH IIAr OT HA4aJIbHOTO 3HAYECHHMs, 3aTEM Ha JIBA
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mara, 3aTeM Ha JeCAThb IIaroB. BBIUMCIMB pa3HUIy MEXIY pe3yiabTaTaMu H3MEpEHUi
(OKpyTJIMB, TP HEOOXOAMMOCTH, JO IIEJIOT0 3HAYCHUS B €IWHUIIAX MHUHUMAJIHHOTO IIara)
MOJIYYUM 3HaUY€HHE MUHUMAJIBHOTO 11ara.

12.6.8  IlpoBepka mapamerpoB UM MOIyJSIMH OT BHYTPEHHETO CHHYCOUJAIILHOTO MCTOYHHUKA
MIPOM3BOJIUTCS MO CIEIYIOIIUM MTapaMeTpam:
12.6.8.1 IIpoBepka YacTOTHl BHYTPEHHET0 MOIYIHUPYIOLIETO MCTOYHHKA IPOBOAUTCS
gactoromepom Y3-63/1 ¢ Beixoma HY wm3mepurenss monymsmuu CK3-45. T'enepartop
nepesBecTd B pexuM "UM" ¢ Moaynsanueil OT BHYTPEHHEr0 CUHYCOMJIAIbHOIO UCTOYHHUKA U
YCTaHOBUTH BBIXOJHYIO 4acToTy 100 MI'n, BeixogHoe HanpsbkeHue 500 mMB, neBuanuio
moxayssiuuu S0 kI,
[TorpemmHocTh YacToThl MOAYIAIHH AF B 'l BBIYUCHSIOT 110 hopmyIie:

AF = FaowMm - Fuzm

rie FHOM - HOMMHaNBHAs YacTOTa MOAYJISALUMH, 111
Fusm - u3zmepeHHas yactora MoayJsiuuu, 11

[ITar mepecTpOMKH 4YacTOTHl MOAYJIALMM IPOBEPSIOT IO pe3ysibTaTaM W3MEpEeHUi
YaCTOTHI MOJYJIAIIMHM YCTAaHOBJICHHOW HA OJIMH IIIar OT HAYaJbHOTO 3HAYEHUs, 3aT€M Ha JIBa
mara, 3aTeM Ha JeCAThb IIaroB. BBIUMCIMB pa3HUIy MEXIY pe3yiabTaTaMu H3MEpEHUi
(OKpyTJIMB, TP HEOOXOAMMOCTH, JO IIEJIOT0 3HAYCHUS B €IUHUIIAX MHUHHUMAIHHOTO IIara)
MOJIyYUM 3HaUY€HHE MUHUMAJIBHOTO 11ara.

[IpoBepka aeBUAINMA BHYTPEHHETO MOAYJIUPYIOIIETO UCTOYHUKA TIPOBOIUTCS METOJIOM
B OCHOBE KOTOPOro JexHT 3(p¢dekrT oOpalieHHs B Hy/Ib aMIUIMTYIbl Hecymed YM-
koneOanust (Hynu Qynknuu beccemst). Ilpu 3nadeHusx kosddumumenta YM-konebanus
(oTHOIIIEHUE JIeBUAIIMU U MOIyIupyromei yactorel) 2,405; 5,52; 8,65; 11,79; 14,93 18,07
U T. 1., aMIuiuTyaa Hecymieit UM-konebanust oOpamaercst B HyJb. J[J11 9TOT0, YCTAaHOBUTH
renepatop [4-219 B pexum «UM», BHYTpeHHHH, CUHYcOMAAIbHBIM. BbIxoaHoe
HanpspkeHue 200 mB, Hecymas yactota renepauuu 50-100 MI'n, yactora monynsiuuu 41
kl'1, neBuanus 98,6 kl'u. [logcoeMHUTH BBIXO/ reHEepaTopa K BXOy aHAJIU3aTopa CIEKTpa
CK4-59 u nobuthcs HaOMIOJCHUS Ha JKpaHE H300paKeHHs, XapakTtepHoro mis UM-
konebanuii. M3menss neBuanuto ¢ auckperHocteio 0,01 k[’ B quamazone 98,60 ... 98,90
k['11 1 HaOMrO/1ast CIEKTP CUTHAIA B pallOHE HECyIIeH yOeauThes, UTO aMIIUTy1a HeCyen
oOpartmaercs B HyJIb IpY 3Ha4eHUH JeBuaruu 98,79 kl'm.

12.6.9 [IlIpoBepka 4YacTOTHl BHYTPEHHETO MOIYJIHPYIOIIEro HMCTOYHMKA B pexume "OM"
npou3BoauTcss yactoromepoMm Y3-63/1 ¢ Beixoma HY wmsmepurens mopymsuum CK3-45.
I'enepatop nepesectu B pexum "OM" ¢ moaynauueld oT BHYTPEHHETO CHHYCOMIAIbHOTO
HWCTOYHHUKA U YCTAHOBHUTH BbIXOAHYIO yacToTy 100 MI'n, BeixomHoe Hanpspkenue S00 mB,
neBuanuio moaysiuu 180 rpagycos.

[MorpemHocTh YacToThl MOAYSAIMU AF B ['1] BEIYUCIAIOT 110 opMmyIe:
AF = FHowm - Fuzm

rae FHOM - HOMHMHaNbHasg YacToTa MOAYJSIUHU, [ 1T
Fusm - nsmepennas wacrora Mmoxysanuu, ['1g
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[ITar mepecTpOWKM YacTOTHI MOAYJSLUU IPOBEPSAIOT IO pe3yjiabTaTaM H3MEPEHUI

YaCTOThl MOJYJISIIMM YCTAHOBJIICHHON HAa OJMH IIar OT HA4aJIbHOTO 3HAYEHMS, 3aT€M Ha JBa
mara, 3aTeM Ha JeCATh IIaroB. BBIUMCIMB pa3HUIy MEXIY pe3yiabTaTaMu H3MEpEHUi
(OKpyTJIMB, TP HEOOXOAMMOCTH, JO IIEJIOT0 3HAYCHUS B €IUHUIIAX MHUHUMAJIHHOTO IIara)
MOJIyYUM 3HaUY€HHE MUHUMAJIBHOTO 11ara.

12.6.10

12.6.11

12.6.12

12.6.13

[IpoBepka BenWUYMHBI MAPA3UTHOW JeBUALMKM 4acTOThl B pexume "HK" mpoBoautcs
n3meputeneM CK3-45 ¢ ucnonb3oBanuem BToporo reseparopa 1'4-219 wnm 1'4-164 B
KadyecTBE BHEIIHEro rerepoauna . 3amepenus npoBoasTcsa Ha yactorax 50... 100 MI'w.

Ha o6oux renepatopax 1'4-219 (I'4-164) ycranaBmuBaercs pexum "HK", ypoBeHb
HanpspKeHUs reHeparopa-rerepoarHa 1B, a musmepsiemoro reneparopa 0,2 B. Beixon
reHepaTopa-reTepoiMHa HoaKIodacTcs K pasbemy "TETI %) " na 3anHeii cTeHke
npu6opa CK3-45. Curnan u3MepseMoro reHepaTopa mojgaercs Ha pasbem " BU ) " Ha
3anueit crenke mpubopa CK3-45. Ha mpubope CK3-45 Brmrowaror pexum "MU" |
"CK3", mmamazon "18-1000", kmonku mnonoca HY crassar B monoxernue "0,3...3,4 xI'm".
I[Ipy wu3MepeHMM Ha TEHEpAaTOpe-TETEPOJMHE YCTAHABIMBAIOT YaCTOTy  HUXKE
nposepsiemoit Ha 1 MI't (wactora ITH mpubopa CK3-45). IIpu onpeaenennu napa3uTHOR
nesuannu CK3-45 naxonurca B pexxume "UM", a u3mMepeHHOe 3HAYEHUE IEIMUTCS Ha
1,41.

W3mepenue mnapa3uTHOM JAeBMalMM 4acToTel B pexume "AM" mpoBoautcs
m3meputenem CK3-45. T'enepatop ['4-219 ycranoButs B pexum "AM", yacrora
BHYTPEHHEIr0 CHUHycouganpHoro rexeparopa 1 kl'm, xosddumment moxymsuuu 30 %,
BbIxostHOE Hanpspkerue 0,250 B. U3smepenne npoBoauTtcs B pexkume "UM" mist CK3-45.

W3mepenue mnapasuTHOW aMIIMTYyJHOW Monyisuuu B pexxume "UM" mpoBoautes
m3meputenem CK3-45. T'enepatop ['4-219 ycranoButh B pexkum "UM", wacrora
BHYTPEHHETr0 CcHHycoupaiabHoro reseparopa | klI'm, meBumanms 100 xI'm, BbIXOgHOE
Harnpsbkenue 1 B. M3mepenune npooautes B pexume "AM" mst CK3-45.

[IpoBepka nporpaMMHBIX (PYHKIIUI MPOU3BOAMTCS AJIS YCTAHOBJICHUS NMPAaBUIBHOCTU
BBICTABJICHUS TAPAMETPOB I'€HEPALIUU, COOTBETCTBUS UX MOKA3aHUSAM MHIUKATOPA, a TaK
e MPaBUILHOCTh paboTHl HHTEpdeiica.

st mpoBeieHusT TTPOBEPKU MPOTPaMMHBIX (YHKIIUNA MOJCOSANHUTH TeHeparop ['4-
219 unrepdeiicupiM kabenem k mopty RS-232 mepcoHanbHOro KOMIbIoTepa. 3amycTUTh
Ha ucronHeHue nporpammy Microsoft ® TepmuHan. YCTaHOBUTh HACTPOWKH B MEHIO
"ITapameTppl" B COOTBETCTBHM C PUCYHKOM, IIPM 3TOM HCHOJb3yeMbld mopT RS-232 B
COOTBETCTBUU C peajbHO ucnoibdyemMbiM COM1: unmu COM2:

<3 Tepmunan - 19200.TRM = 0] %]

Fain Pegaktvpoeadue [NapameTtpel Tenedod [epegada MHeo

-
Nepenava Tekcra E 4
~ Cornac KoMMYHHK LUK [

" Cranpaproe Cornacosanue ~ CropocTts Mepepaun

&

Ormena

Ormena

L

110 300 600D 1200

T Nactpouno 2400 ¢ 4800 ¢ 9600 (3'1
r Mocumeonsnan Mepegava —~Burol JlaHHbIx Cronoeuie burw
" 3apepxka Mexay CHMBOAamMuU: El /10 Cex 5 CF 7 (8 |7("' 1 15 (;"?‘
* Dxuganme Ixa Cumsona
~YerHoctb CornacosaH4e Pasbem
[~ Bumpasnusars Nepenasaembiin Texcr no Crontuy: & Her  XonsXoff
" Hever " Annaparypuoe COM2-
" Yer {* Her

" MNometka

 Mponyck ™ Konrpons Yernoctu

I~ D6napyxenue Hecymen

Puc. 8 Buemnuii Bug okHa nporpamMmbel Microsoft ® TepmuHan B pexxume
HACTPOMKHU ITapaMeTPOB.
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[HonmaTs B nHTEp(ENC CcaeTyonIyto MoCae10BaTeIbHOCTh YIPABISIOMUX KOMaHI!
r

m=n

f0=12345678n0

u=123n3

I

Ha nnaukatope renepaTopa J0JKHBI BRICTABUTHCS COOTBETCTBYIOIIHME MTOKA3aHUS
Pexxum "HI™

Yacrota renepamuu 12,345678 kI'1g

Brixoanoe namnpsixenue 123 mB.

[IpousBecTn U3MeEpeHNs BEIXOAHOM YaCTOTHl M HAIIPSLKEHUS 110 MeToAuKe 1.12.6.3 u

12.6.5.
12.7 OdopmiieHue pe3ybTATOB MOBEPKHU

12.7.1 TlonoxuTenbHbIE pe3yabTaThl TOBEPKU OQOPMIISIOT B COOTBETCTBUU C TPEOOBAHUSIMHU

ITP 50.2.006 u BHOCAT B COOTBETCTBYOMUN pazaen hopmynsipa MEPA.411189.001 ©O

12.7.2 OtpunarenbHbie pe3yibTaThl MOBEPKH OPOPMIISIOT B COOTBETCTBHH C TPEOOBAHUSIMHU
TP 50.2.006.
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[NPMJIOXEHUE 1

' ABAPUTHBIE PABMEPEI TPAHCITOPTHOM TAPHI
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[NPMJIOXEHUE 2

TABAPUTHBIE PASMEPBI TABEJIbBHOI YITAKOBKU

Kpblllka keldca oTkpeITa

396
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\ Ynakoeblsagmoe nanenve

MNepegHas nanens npuGopa
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[NPMJIOXEHME 3

CXEMA DJIEKTPUYECKAS ITPUHIUITMAJIBHASI TEHEPATOPA T'4-219
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I[MTPUJIOXXEHUE 4
YCTAHOBKA INIPEJOXPAHUTEJIA

PunbTp ceTeBon

Mpepoxpanutens 0,5A

3anacHow npenoxXpaHuTenb
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JIMCT PETUCTPALIMU N3MEHEHUI

Ne Howmepa nucroB (cTpanwi) Bcero Bxons-

M3M | U3Me- | 3aMe- | HO- | aHHy- | JINCTOB it Ne
HEH- | HEH- | BBIX | JIHpO- (ctpa- | Ne mokymenta | compo- | Ilomm. Jara

HBIX HBIX BaHHBIX | HMII) B BOJIUTE-

JOKY- JIBHOTO

MEHTE JOKYM. U

Jara
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