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MPUHIIMITUAJIBHAS TEHEPATOPA T4-219

1 OMNCAHHE N PABOTA

1.1 Ha3uavenne reseparopa

I"enepatop curHanoB ['4-219 (nanee 1o TEKCTYy TeHEpaTop) — HACTOALHBIH
uudposoii renepatop obmere Hashauenusa. IlpenwaznaueH s UCIIONL30BAHMA B
KAauecTse HCTOYHWKA CUTHala TIpH  PeryiHpoBaHuy, pEMOHTE H  NOBEpKe
PanVioOdICKTPOHHOH  anmnapaTypsl  pasfiM4HOTO Ha3HAYeHWsd, a Tak JKe Juid
HCHONB30BaHMA B KauecTBe  BCTPAHBAGMBIX  TETEPONMHOB B CIOKHBIX
aBTOMATH3WPOBAHHBIX PANMON3MEPUTENBHBIX CHCTEMAX.



4

O6mnii Bug reneparopa '4-219 n ero raGapurHsie pasMepsl
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2 TEXHHWYECKHUE XAPAKTEPHCTHKHA

2.1 Ycaosus HOPMHPOBAHNN HAPAMETPOB

TIpnBeeHHBIC HIKE XapAKTEPHCTHKH HOPMUPYIOTCS NpH nosepke npudopa He
PEKE OJHOTO Pa3a B FOJ M B TeMNepaTypHOM auanasone ot +3 go +40 °C.

2.2 [lapamerpni undposoro CHHTE3ATOPA, onpeaestoue
METPONIOTHYEcKHe NAPaMeTPhl BLIXOJHOT0 CHTHAJIA FeHepaTopa.

Paspewaiomas cnocobHocTL cuHTe3arTopa no uactore - 0,001 I'y,
LLlym kBaHTOBAHHUS BHYTPEHHETO

MOAYAHUPYIOILETO TEHEPATOPa 110 YacToTe - manyc 92 nb (15 6ur)
Hlym kBaHTOBaHMS BHYTPEHHEro

MOIYJIHPYIOHIEro FEHEPATOPA 10 aMIIIHTY JIE - Muryc 68 ab (11 6ur)
11lym KBaHTOBAHMS 110 KaHay

BHEIIHErO MOJAYANPYIOMIEro CHIHANA - munyc 80 ob (13 6ur)
CxopocTh 3aiaHis MIHOBEHHBIX 3Ha4YeHHH ,

NapamMeTpoB MORYIS1HHA, He MEHEe - 10° 3HaueHHit B CEKYHIY

2.3 Pesxxnm nemoayianposauroii renepannn (HIN)

Pabounit puanaton yacror ot 1 'y go 100 MT'u;

Illar ycranoeku wactorsr o1 0,001 Tu no 10 ' '

TTorpenHocTh YCTAaHOBKH 4acToThl He Oonee * 3-10°fu, rme fi- mecymas
YACTOTa reHeparopa;

HecraGuibHoCTh HacTOTH 3a 15 MUHYTHBII HHTCPBAJI BPEMEHH TIOCIE
ycTanopsienna pafodero pexuma He Gomee + 5-107 fu, rae fi- Hecymas nactora
reHeparopa;

MakcuManbHbLl YpOBEHb BLIXOIHOPO CHIHaNa Ha Harpyzke S0 Om 1 B
(20 MB1);

YpoBeHb NAPa3UTHBIX, FAPMOHUYCCKHX ¥ KOMOWHAIHOHWHBIX CNEKTPANLHBIX
COCTABNMOIMX He Dojiee MuHyc 35 nb;

Tnybuna perynuposin Berxoanoro curkana munyce 100 ab orrnocurensno 1 B
(1715 BCEX PEKHUMOB);

1ar ycranosku amnmntyast o 1 MxB no 10 MB (ans Beex peximos);

[TorpeitHoCTh PeryJMpoBKH BBIXOAHOrO ypoRH® He Gonee + | nab npw
perynupoBke 1o Munyc 60 ab # He Gosree + 2,0 nb npu perymposke ot munyc 60 nb
jo munyc 100 ab;

HepaBHOMepHOCTE YPOBHS BBIXOAHOTO Harpsmxenus B Touke 0 gb B pabouem
aManasone 4actot e Gonee + 0,6 nb;

[Mapa3utHas nernanys wacToThl B peskume «HI™» He nperbimaer
1'10'7-fﬂ, rae fu — Hecyias uactora.



2.4 Peacam amiunrryanoit moayisaan (AM)

PaGounit auanazon xecynieit wacrorst o1 1 My go 100 Mg
[Har ycranosgn necywed! vacrorer o1 0,001 I 1o 10 g
MaxcuManbHbii YPOBeHb BRIXOAHOTO crraga Be3 Moayasmug 0,5 B;
JIBa Buaa BHYTPEHHETO MOAYIHPYIOUIEr0 HANPSKeHMS:
- CHHYCOMIAIbHbI;
~ IPSIMOYT O BHBIN] .
Pabouuit ananazon MOy/IHPYIOUNX HaCTOT BHYTPEHHCTO TeHEpaTopa o
0,1 T'm no 100 ' ¢ warom mepectpoiikn or 0.1 ' mo 10 T'n, norpemmsocts
YCTAHOBKA 9aCTOThl MOAYRHPYIOWIEre CHTHAmA we Gomee + 5107 fum, rae fm-
MOJLIY THPYIOUIAs HacToTa TeHepaTopa;

Koodmupnent aMrnaTyasoil MOAYIAUNY OT BHYTPERHETO TeHepaTopa
peryiupyeres ot 0,1 % 10 99,9 % ¢ marom 0,1 %;

Horpenrmocts yeranosiy koyhduimienta AM we Gonee = 1 %

Pabouuii yactoTusil ZUANA30H BHEIHHErO MOAYIMPYIOMEro HCTOYHMKA
CcHrHaAa CAmKHOH Gopmbr o1 10 T 10 20 k'

Tapasnraas AeBHas 4acToThl He npespiiraer 107 4+ 10 T, rae fu
~ HECYLIas 4acToTa.

ANTIIUTY/IA BHELTHETO MOAYIHRPYIOUIETo CHIHANA JUist Ohecnieueitus
xoaddunmenTa aMrumTy Aol Moymsiipi 99 % nosken Ouite He Sosee 5 B npu
HOMMHAILHOM CONPOTHRIEHIY BXOAa BHetmel Moaynami 600 On.

2.5 Pemnm uactornoii smoxyastmuy (M)

Yafouni auanasod wecymedt nacrorer o1 1 Iy mo 100 Mg

Hlar yeranorxy wecyuedf wacrorn o1 0,001 'y 20 10 g

HeTrIpe BHAA BHYTPEHHCTO MOJYIHPYIOUIES 0 HAIPAMKESH IS

- CHBYCOMIANBHBIR - pabounii quanason Moayaupyomeit yactorel ot 0.1 1y
a0 100 &1'n, ¢ warom nepecrpodixu o1 0,1 't 10 10 iy 4 HOTpeiliHocThio yoTanosry
HACTOTEI MOLYJIHPYIOINEro curnana ne Gonee 5-107, aeBwawms gacrotsl ot | ' jo
100 'y ¢ warom o1 1 'y go 0,1 x I v norpetunoctsio yeranosky 0,2 %,

- PAMOYTORLHBIT (CKOPOCTD HepexioueHus orpaninyena notocoi 100 M) -
pabounil nuanazos Moysupyromeii yactorst o1 0,1 Tu zo 100 k1 ¢ warom
nepecrpoiixn o1 0,1 'y mo 10 T, peswatys wactots o1 1 ' 10 100 ki ¢ warom
o1 1w a0 0,1 x I'uwt norpewmtocteio yeranosgu we Gonee 0,2 %;

- TPEYrOALHBIH -  JUIHTCIBHOCTH  JIHEHHO-HAPACTAIOUICIo  H  AMHEHHOo-
COAAAIONIETO YIacTKOB OTROAtOUeH peryianpyoTes HEesaBHeHMO B apesesax ot | wme
1o 600 ¢ ¢ marom or 1 Mmc 0 0,1 ¢, npupatierte o 4acToTe OT Hecymel B KoHie
AHBEHNO-HapacTalolero yuactka peryaupyeres or 1 kl'u o 50 My ¢ warom ot
o 10wl

= JIHHeHHO-UMILYILCHBIH - TEeHepanMs HEHpephiBHOf  1OCIe 0BATEABHOCTH
BUFICOUMITYIbCOB, HACTOTHO-MOIYTUPOBANHEBIX 110 JHHEHHO-HAPACTAIOIEMY 3aKOHY.
Peryaupyercst JUNTCHBHOCTh BHICOMMOYIBCA  H UPOMEKYTOK MEHKIY HUMH B
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gpenetax o1 1 me io 600 ¢ ¢ warom o1 1 wme ao 0.1 ¢, npupainenue 1o gactore or

Hecyinel B KOHUE e HHO-HAPACTAIOILEro yacTKa peryaupyerces ot 1 k17w jo
50 MI'p ¢ mmaront o1 | 'y go 10 «7y;

PaBounit 4aCTOTHBI JHANA30H BHCIIHETO MOMAYIHPYIOUICIO HCTOUHMKA CHIHANA
caomuoit Gopmer ot 10 Iy o 20 ki

AMILINTY A BHEHIHETO MOJYJHPYIOWEro CHIHAMA Juis obecieuetiug
sesnguuy 100 &I’ gomsen Ouith He Sosiee 5 B npH HOMHHAIBHOM COMPOTHBIHIH
BX0Aa BHewHeH moayistnn 600 Oy,

2.6 Pemum dazopoit moyyisinun (GM)

Pabounit ananason veeymel yacrorst or 1 'y a0 100 My

Hlar yeragopru necyinell nacrorsr or 0,001 T ao 10 Ny

Jba BIAa BHYTPEHHED MOZY/HIPYIOIETO HAHPSKEHHS

- cHHyCoHAanpHeil ~ pabounit awanazon Moxyiaupyongeit vacrors or 0,1 I'n
10 100 «I'n ¢ marom mepectpoiixn 01 0,1 T g0 10 I’ o 0TpeuHOCTHIO YeTAHOBKH
HACTOTH MOAYAHPYIOWIEro curuana He Gonee & 51 07, aesmanus or 0,1 © no 360 “ ¢
warom 0,1 % 1 norpewnocteio ve Sonee  +0,2 %,

Ly

- OpSMOYTOABHBI (CKOPOCTS HEPCKIUOUCHHS OrpaHuena norocol 100 MI'y) -
pabouuii guanazon moayiaupyloued wacrorst or 0,1 't mo 100 xly ¢ marom
nepecrpolixg o1 0,1 ' o 10 'y, geswanms or 0,1 “ no 360 ° ¢ marom 0,1°
norpemHoctrio e 6oxee +0,2 %;

PaBoumit YaCTOTHLI JHATA30H BHCIIHErO MOAYIMPYIONIErD HOTOUHMRA CHIHALY
caokiolt gopmet o1 10 ' mo 20 xl’y. MakcuMaipHas aMiauTyaa BHEWHET O
MOJLYJIMpPYIOUIEro curnana 5 B

AMIUIMTY A2 BHEHIHENO MOAYIHPYIOLIETO CHIHAIA Jiis ofecneueHus AeBHanity
360 © pomwkno Owbite we Gosee 5 B UpH HOMHHAILHOM CONPOTHBICHHH BXO/A
pHewiHel moayisiy 600 Om.

2.7 Pemum aMuauTy AR0-uMyaLcHoit moay s (M)

enepaius nenpepuisiol MOCHEIOBATENBHOCTH  PATHONMITYIiLCoB, Padouuil
AMAIa30H 4acToTel 3anonednd or 1 [y go 100 MMy

Hlar yeranosks sacrorss sanoimenns  or 0,001 Py go 10 Dy

irybpra VIM we menee 50 ab

OHH BHJ BHYTPEHHETO MOAYTHPYIOLIErO HAllPKeHUs:

~ HPAMOYTOABHBIH (CKOPOCTS HepeilioueH st orpaHugena nojocoi 100 M),

Perymupyercs IIHTSALHOCTL BHACOUMIYIBCA W (POMEKYTKA MEIAY HIME B
ripeaesax or 0,5 Mxe 1o 200 ¢ ¢ marom ot 0,1 mxe no 0,01 ¢

Pabdounfi wacTOTHBI  AMANE’0H  BHEUIHErO  MOAYNHPYIOUIETD UHdPOBOTO
curdama TTJ yposss ot nocrosmuoro go 1 Ml Awmimwryga sdemsero
MOJYAHpYIOWero curuana ot 3,5 g0 5 B.

HorpedrHocTh  yCTAHOBKH  JUIMTCHBHOCTH  MMIYJILCOB  NPH  BHYTpenel

MOZIYIS A HE IPCBRIIIAST AP PEryTRPOBKY IHTCTBHOCTH HMITYIBCA.



JnutensHocTe HapacTaHMs M crajsa MMnynbcos no yposasm 0,1 u 0.9 ne
npespiiaer 10 % OT AAHTENBHOCTH HMILYJIbCOB, HEPABHOMEPHOCTH BEPUIMHbI
umiysLca He npessiaer 15 %.

2.8 OGmne TexHHYeCKHE XaPAKTePHCTHKH reHeparopa I'4-219

Ienepatop obecrieunBact:
-BU3YIBLHYI0 WHIMKALHIO 3HAYEHHA [apaMeTpOB TEHEepHpPyeMOro CHrHaIa,
cocTosHua npubopa,
- UHQpOBYIO KATMOPOBKY IeHEPHPYIOLLETO TPaKTa.
enepaTop odecrieunBaeT paboTy ¢ MOCHCHOBATENLHEIM HHTEpdelicoM:
- no I'OCT 23675 (murepdeiic CTBIK C2-UC), RS-232C (EIA-232E, EIA-
232D) npu ypoBHE CHIHANOB HE MeHee 5 B Ha nepefaloniux IMHIAX MIPH Harpys3Kke
3 kOwm;
- IpH 3Ha4eHIH HHGOPMALMOHHLIX NIAPAMETPOR:
1) crkopocTs - 19200 Hon (6ur/c),
2) nauHbic - 8 6T,
3) 6HT «HETHOCTEY - OTCYTCTBYET,
4) curnan «CTOTIT» - | our,
5) mpuHMMaeMble M HepedaBacMble CHTHambBE - LuGpsl, Oonbiine
narunckne OyKsbl, ynpasasiome cuMmsonst (koab) «LF», «CRy;
- BBLIAYY TEKCTOBHIX CTPOK, CONEPKALMX UMQPOBBIE 3HAYCHHA apamerpos,
HEOOXOAHMBIX TIPH NPOBEACHHHN LU(POBOIT KaIHOPOBKY;
- IpUeM YHPaB/STIOLNX KOMAHL

H()pM‘dﬂLH bi€ YCAOBHA BKCILUTYATALMH!

- TEMNEPaTypa OKPYKAIOUIETO BOSAYXA .......... (20 £5) °C;

- OTHOCHTENILHAS BIAKHOCTD covveevevvveevicnrennn 30 = 80 %0

- aTMOCHEPHOE JABJICHHE .eovvreveirniecreenenenerccens 0T 630 510 795 MM pr. €T,

~ HaNpsKenue NUTAOMIEN CETH ..o, (220 #4,4) B ¢ uacToTol
(50 I'y

Pabouune ycnosus 3xkcrnlyaTaiun:
~ TEMIIEPATY Pa OKPYIKAIOLIETO BOZAYXA .......... o1 5 o 40 °C;
~ OTHOCHTEILHAA BJAKHOCTD .ovvevvonnevnicinanes oo 110 90 %

nipu Temneparype 30 °C;
- arMocdepHoe JaBicHHE ...... ..0T 630 no 800 mm pr. cT.;
- HanpsKeHue NuTawied cety ... (220 £22) B ¢ uactoTtoil

(50 £2) 'y

nm (115 +5,75) B

¢ 4acToTOMH

(400 +28 -12) I'u..
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Feneparop obecriednsaet TpeSyeMple IAPAMETPLI U XapaKTEePUCTHKH
yepes 15 MMH C MOMEHTA BK/IHOUCHNS.
T"eneparop AOMYCKaeT HENPEPBIBHYIO PaboTy B TeUCHHE BPEMEHH HE MEHee
24 4 ppH COXPAaHCHHM J/EKTPHUECKHMX NapaMeTpoB B NpPeNenax yCTaHOBICHHBIX
HODM.
TexepaTop obecrieunBacT CIEAYIONIHE NApaMeTPh HAIEKHOCTH,
JIOJITOBEYHOCTH W PEMOHTOTIPHIOIHOCTH!
~ cpenHss HapadoTKa Ha 0TKa3 He MeHee 40000 u;
- raMMa-TIpoUEHTHLIN pecypc He Meree 40000 4 npu y = 90 %;
- FraMMa-NpotieHTHEIH cpok ciryxOb1 npubopa He mence 15 mer npuy = 80 %;
- raMMa-TIpOLIEHTHBIH CPOK coXpanseMocTH He Menee 10 sier ang otannusae-
MBIX XPAHHIALL WK 5 JIeT 7T HEOTarIHBaeMbIX XpaHummug npu ¥ = 80 %,
- cpeaHee BpeMs BOCCTAHOBNEHHs paboTocnocobGHOrO coctosHus He Gosiee 3
4acoB;
MomnocTs notpebnsemas 0T CETH NUTAaHUA TIPH HOMHHAITBHOM HANPSKEHHH,
He Gostee 30 BA.
Macca reneparopa He GoJsiee 3,5 kr.
T"abapuTHeie pasMepst rencpatopa 290 x 129 x 222 Mm.
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3 COCTAB KOMIIIEKTA INPHEOPA
3.1 Cocras xoMiieKTa NocTaskH npubopa npuseded B taGauue L.

Tabnmua 1

O6o3nauenne Haumenosanune Konu-| TIlpumeyanne
YeCTBO
MEPA .411645.002 I"eneparop I'4-219 1
3anacusie yacTy u npuHagnexnocTu (U1
MCMK.323365.001 Oymsp* 1 s xpanenns n
MCMK.323365.002 Oyrnap** 1 | TpaHcnopTHpoBa-
HUS
MEPA .685061.005 Kabens 1 | K8(CTBIK C2,
RS 232)
MEPA .685061.006 KaGens coenHuTeIbHbIH 1 K9 (7/3,04 -
7/3,04)
MEPA.685061.007 Kabens coenuuurenpHblii 1 K10 (baitoner -
batoner)
O100.481.005 TY Beraska nnaskas BI125-1B 2 | CereBas
1,0A 250B
SCZ-1R Hluyp coeaMuuteibHbli 1 | Cerenoit
DKCIIYATANHOHHAT JOKYMEHTALNS
MEPA. 411645.001P3 | I'eneparop curnanos '4-219. 1
PYKOBOJICTEBO MO 3KCILIYaTaALHN.
MEPA. 411645.001D0O | Teneparop curnanos ['4-219. |
Dopmynsp

* - nns npubopos ¢ npuemkoii 113
**. nnist npuGopor ¢ npremkoit OTK
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4 YCTPOWCTBO H PABOTA

B COOTBETCTBHH CO CXeMOI 3JIEKTPHYECKON NPUHUMITHATILHON, NPUBeneHHO

B NPUIOKEHAH, FEHEPATOP COCTOMNT H3 CACAYIOWMX OCHOBHBIX Y3/I0B!

- Al - JkUAKOKPHCTAITHICCKHI rpadmieckiii WHAMKATOP

- A2 - nnara yrnpasjicHns

- A3 - BeIXOJHOH aTTeHIoaTop

- A4 - iata cuHTE3aTOPA

- A5 - nnara ctabunu3aTopa

- A6 - y3en cunoeoro TpaHcopmartopa

- A7 - GunsTp nUTARKS

PaboTa redepatopa {(A4) ocHoBaHa Ha NPUHIMTE NPFMOTO IHGPOBOTO CHHTE3A
gactoTs! (Direct Digital Synthesizers, DDS). I'edeprupyemsiii cCHMIHaI CHHTE3NPYETCH
co cpoiicTeeHHON LM(pOBEIM cHcTeMam TouHoCcThiO. YacToTa, amnnuryna M daza
cursiana B moGof MOMEHT BPEMEHM TOUHO H3BECTHBI 1 MOIKOHTPOJIBHEL

3agauya DDS — ponyyuTh Ha BBIXOAE CHMHAN CHHycORAanbHO gopMbl
sazannoii yacrotel. B DDS ¢gopMipoBanie BEIXOIHOTO CHIHANA IPOUCKOANT B
unposoii gopme npu nomoun uudpo-aHanorororo npeodpazopanus ¢ GPHY s
riofaBneHns o6pasoB BRIXOAHOrO CHEKTPa, NOBTOPAIOUIMXCA C NEPHOITHHOCTHIO
yactotoit nuckpernsammy FCLK. JIns nomyvyeHus cHHyCOWIaNsHOTO CUTHANA Ha
gxon LIATT HeoGxonuMo nonate NociEN0oBaTeAbHOCTL OTCYETOR (PYHKLMA Sin,
cnenyomux ¢ yactotolt Felk. @opmuposanue otcueToB GyHKUMH sin fenaeTcs
TabanuneM MeToniom. Tabnuua nepekonuposkn pasmentaetcs s [13Y. Koxn, koTtopsiit
nopaeTcs Ha aapecHsie Bxoms! 113V, sBngercsa apryMmenTom QyHKUMY sin, a
BbixoHOM xoa I13Y paBeH 3HaueHuio PyHKLUMH IS JAHHOTO apryMeHTa. APryMeHT
dysknun sin Wi Qaza, 8 oTIHYMe OT 3HadeHns QYHKUNH, MEHSeTCs BO BPEMEHH
nuHeliHo. JluHeiHO MEHI0ILYIOCH BO BPEMEHH NOC/IEI0BATENLHOCTE KONOB
tdopMupyeT Hakanmealomui cymmarop. Hakarnumsaoumil cymMmmarop npescrasiser
coBoli perucTp, KOTophifi B KOKIOM TakTe paboTel yCTpoHCTBa epesarpyxaercs
BEJINUMHOMH, paBHO# CTAapoOMy COIEPKHMMOMY, MUIKC HEKOTOpasd NIocTosHHaA 1odaBka
(puc. 1). ConepkumMoe perncTpa IMHEHHO yBeIMUHBACTCH BO BPEMEHH, 3aBUCHT OT
BEJIHYHHB! NOCTOSHHOM noGaskyn. Koraa vakanmipaoumil cyMMaTop HCNONB3yeTCs
s hopmHpoBania Koa ¢assl, ero Ha3sIBAIOT aKKyMYASTOpoM ha3br.

il preey seixod

G e vvnion e

Puc. 1. Ilpsamoit undposoii cuHTE3aTOp HAa OCHOBE HAKANIIHBAIOILETO CyMMaTOpa
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BeixogHo# xoa akkymynaTopa dassl npesactapnseT cofol Koj MTHOBEHHOH
(azel BbixonHoro curuana. [ocrosHuas noGapka, KOTopas Hcnonk3yeTes npu padote
akkymynstopa $assl, npeacrasssier coboil npupanienne (assl 3a ofHH TakT paboTh
yerpoiictea. Hem ObicTpee namensercd ¢aza Bo BpeMenu, TeM Gojblie yactoTta
revepupyemore curnana. ITostomy 3HadenHe npupaienus ¢aspi fBASCTCH KOAOM
BBIXOJHON YacTOThI.

Ecnu npupautenne ¢$assl paBHO €AWHHLE, TO TIOBEACHHE HAKalIWBAIOIIETO
CYMMaTOpa HHYEM He OTIHM4aeTcs OT IMOBEASHWA JBOWMHOTO cueTwMka. Ho ecnu
npupawenne ¢gazsl OyaET papHoO, HANPHMEpP, ABYM, TO Ko $a3bl OyAeT H3MEHITHCH
rasoe Goictpee. Ilpn 3tom Ha LIATT xoaw OyayT noctynars ¢ Tol ke yacToTol, Ho
OymyT npencrasiaTe co00il He COCeAHUE, a B3ATHIC uepe3 OIWH OTCHeTHI (PyHKLHH
sin. YacToTa reHepupyeMoro curHana npu 3Tom Oyner BIBoe Gosibluei, a yacToTa
JHMCKPETH3aLMH OCTAHETCA npekHeii.

Axkymysatop  (dassl  paboTaeT € MEpHONMUYSCKMMH  TICPErONHCHHAMH,
ofecneunpas apuMETHKY TI0 MOIYIO 2N Yacrora NEpenoiHeHds akKyMynaTopa
(ha3pi papHa HACTOTE BLIXOAHOTO CHTHAMA. DTO YacToTa onpeaensercs dopmynoii:

— o N
Fopr = M*Fe /27,

riae Four — BeixojaHas yactora; Fepx — Taktosas yactora; M — xox wactorsi; N —
pa3pAAHOCTL aKKYMYJIATOpa (azbl.

Taxropas 9acToTa JEHTCH HA HEKOTOPOE YUCHO, KOTOPOE Olperensercs KONoM
HACTOTHI W paspaHOCTRIO akkymyastopa (aspr. Ilpm atoMm war nepectpoiikn
YACTOTH HE 3aBMCHT OT €€ 3HAUCHUS U PABECH:

D Fouyr= FCLK/«‘?-N-

[Mpu paspaanocT Hakanaueatomwero cymmaropa 48 OHT M TakTOBCH HacToTEe
300 MI'g wacToTHOC paspeiieHHe COCTABJIAET MeHee L,1e® T'u Yeennuenue
paspaiHOCTH  akkymynstopa  Qazst He Tpebyer 00s3aTenBHOrO  yBEAHYCHHA
pazpsipnaocty aapeca 13V, JIns ymenswenns odvema 13V ucnonssyercs cpoiicTso
cummeTpun dyHkumy sin, 8 TI3Y conepskurcs Tonsko 1/4 nepuona.

B DDS axkkymyastop d¢a3el  (GOpMHPYET FOCHCAOBATENBLHOCTh KOAOB
MTHOBEHHOR (azbl cHIHANa, KOTOpasd #U3MeHAeTes juHefHo. CKOpOCTh M3MEHEHHs
thazpi 3agaeTca xofoM vacToTsl. Janee ¢ nomompto [13Y nuueitHo u3Mersiomascs
aza npeobpasyercd B HIMEHAIOWIAECS [0 CHHYCOHZATLHOMY 33KOHY OTCYETHI
BBIXOIHOrO cHrHajia. DTu oTedersl nocrynawot Ha LIATL, Ha Beixozse xkoToporo
dbopMupyeTes  cHHYCOMAaNpHbLI  CHUTHAL, cocToswmil w3 «cTyneHex». Ouu
dunprpyroTcs ananoroeeiv OHY, # Ha ero BbIXoHe TONyYaeTcs CHHYCOHIAILHBI
CUTHAL

Junamuueckue papameTpel CHHTE3MPOBAHHOTO MOAYIIMPOBAHHOTO CHIHANA
onpeaensoTes pazpaasocTsio Tpakta ALITT-IJATT cuntesaTtopa, a Tak e 4actoToil
npeobpazoranus fs, kotopas fomkHa 6rTe Bonblie nonockt curnana Gonee uem B 2
paza. MpeansHsifi N-paspaguerit ALT-LIATT tpaktT wnmeer morpemHocTd (no
TIOCTOSTHHOMY  WJIM  [IEPEMEHHOMY TOKY), CBH3AHHBIE TOJBKO C NPOUECCaMH
OUCKPEeTH3ALAN W KBaHTOBaHns, MakcumaisHan HOrPEIHOCTE, KOTOPYIO HMeEeT
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uneansupiit  ALITT npu  ouudposbiBaHMk  BXOOHOTO CHPHana, pahHa +1/2
HauMenbllero 3navatiero pazpsna. Cursan, npowenwuit N- pazpagHpil Tpakr
HATI-ALITT, npuobpeTaeT WiyM KBaHTOBaHHA. MOMHO NOKA3aTh, UTC OTHOWEHME
CPeHEeKBANPATHYHOTO 3HAYEHUs CHHYCOMOAJIBHOTO CHPHAIA, COOTBETCTBYHOLUErO
MOJIHO# HIKAJE, K CPEJHEKBANPATHUHOMY 3HAYEHHIO IYMa KBAHTOBAHNS PABHO:

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

rae N - yncno paspalos B uaeansioM LIATT-ALUT Tpakre.

Iipu cuureze AM curnana npy BHYTPeHHEN CHHYCOWAANBHON MOJYIAINM
nenonsayercs GopmyJia;
Y(t=ke *A*(1-+K *sin{owt)) *sinopt

ke. Mmaciwtabueiit yactoTHO-3aBMCHMbIH KO3 HineHT Kanubposky
A-amIUIATYAa Hecylei 4acToThl

K- koapdnupent amnnuty 1HOH MOy ITUMH

M- KPYropas 4actoTa Moayanpylomeh 4acTors

- KPYroBasg 4acToTa HecyllueH 4acToTh

t - Tekyuiee BpeMsa

Tlpn »roM IMHAMMUECKMM TIapaMeTpoM, C TOUKH 3peHHs ympasienus DDS,
aBaseTcs 3Hauenuwe MmHoxuTens Ky *(1+K*sin(ont)), xoTopheili BeIUHCHSETCH B
peasisHoM MaciiTabe BpeMenH H 3asocHTes & DDS ne mMenee 107 pas & cexynny. Bee
KOHCTAHTBI M TIEPEMEHHBIC, NCTIONB3YEMbIC TIPY BBIYHCIICHIH, HMEIOT Pa3piaaHocTh
16 6ut. Pesysntatsl BRuMCeHU okpyrasoTes 4o 11 6ur nuoc 3uax (paspaiHocTs
YMHOXKHTENA) M sanuceiBatores B DDS. [Iuuampmecknif nuanasoH 3nadenuit
kosqduunenTa Mogyssuuu orpasmuen 9.5 paspsnamu, 4rto ofecneduBaeTr war
wiMmeHenus xkosdduumenta monyasumy 0.1 %.  Tlpu BHyTpenHel MoOIynsuuu
CHTHAJIOM, HMEIOIAM TIPAMOYTo/ibHYI0 OpMy, 3HAuYeHHS MHOKHTENs sin{opt)
3aMEHSIOTCA HA JIMCKPETHYIO KOHCTAHTY paBHYio | wim -1 kortopad Tak xke
BLIMUCIAETCA B peanbHoM macitabe spemenn u 3aHocHTes B DDS ne Menee 10° pas
B cexynny. Pexnm AWM spnsercs pasHoBuanocThio pexuma AM. Tlpn srom
3nadenne kodthpuupenta K duxcuposano u pasHo 1, a 3naueHHs MHOXHTENS
sin{yt) 3aMEHMIOTCA Ha JMCKPETHYIO KOHCTaHTY paBayo 0 wim -1. Tounocrs
YCTaHOBKM aMIUIATY /b HECYINEro CHIHANA obecrieunBaeTcs YCTaHOBKONW 4acToTHO-
3aBHCHMOTO  KOd(dMUMEnTa Mepenayd BRIXOOHOTO TPaKTa, BBEMCILEMOTO NpH
KasMOpOBKe M XPaHSIIEMCA B SHEProHEe3aBHCHMOI TAMSTH reHeparopa.

ipp  AM  MOmyAsUMH  OT BHCUIHEr0 CHIHANA 3HAYCHHE MHOXKHTENS
A¥(I+K*sin(out)) 3aMeHseTCS HA TICPEMEHHYIO, BBIMHCIAEMYIO NIPH OUM(POBKE B
peanbHOM  BpPEMEHW CHrHala BHEDIHEN  MOAYNAUMH, MOCTYNAaKILEro Ha
COOTBETCTBYIOIIMH BXO# reHeparopa. JIpH 3ToM oueHuBacTcs CpenHHil YpoBeHb
MOLYAHPYIOIEr0 CHrHANA NPOH3BONLHON (QOpMBI W BHIMMCASETCS  TEKYLIHT
KOQ(PUIMEHT MOIYNSINY, 3HAYCHHE KOTOPOrO BRIBONMTCS HAa  HHIMKATOp
renepatopa. Paszpaanocts Bxoasoro ALITT cocrasnser 13 6ut mnoc 3naK, CKopocTs
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npeodpazoBanus He MeHee 60 THIC. OTCUETOR B CEKYHAY, 4TO obecrednBaeT nonocy
BHELIHETO MOJYJIMPYIOLIEro CUTHANA OT NOCTOSHHOro Toka 1o 20 xl'u.

Mpu AWM moaynaumum BHEWHNM FeHepaTopoM Josbked ObiTs nertounnk ¢ TTJ
yposuamu. llpu atom mopyaupyromui CuTHal N104aeTCs Ha COOTBETCTBYIOMIMHA
undporoit exon DDS cuntezatopa, wro ofecnieHHBacT Kak MMHHMAIBEHOC BpeMs
38JePKKH, TAK H MHHHUMATLHOE BPEMsA CaMOro (POHTA MOIYTHPOBAHHOTO HMAY/IHCA
npy moboft yeranopjieHHol Hecywel acrote U B Jobol Tekyuielt daze necyuer
HACTOTH.

Ipu custeze UM curuana npu BHYTPEHHEH CHHYCOMIANLHONR MOILYNsALMH
ucnons3yerca Gopmyia:

Y(t)=ky *A*sin({wpt+D*sin(out)) *t)

k¢. MacurTaGabIi YacTOTHO-3aBRCUMBIH KoadhaumeHT kanubposku
A-amMILINTYja HeCy el 4acToThl

D~ nesnauus sactoTHON MOLYNALHH

G- KPYroBas 1acToTa MONYJIHPYIOIEl 4acTOThi

Gy~ KPyroBas 4acToTa HECYWIEH HacTOTh

t - TEKYUiCe BpeMa

[lpu 3TOM AUHAMHYECKMM IApaMeTpoM, ¢ TOUKH 3peHus ynpasaeuus DDS,
ABnAeTed 3HaueHne nepemennol D¥sin(owut), XOTOpas Bb{UMCHAETCA B PeaibHOM
macuitabe Bpemedn ® 3adocutes B DDS Bcee xoHCTaHTBI M HepeMeHHbIE,
UCHIONB3YEMBIE FIDH BBHIUHCHIEHMH, UMEIOT paspsjgHocTs 16 6ur. Tlpn BryTpenneit
MOJIyJISILMHE CHTHANOM, HMCIOWHM HPAMOYTo/ibHYI0 (OpMY, 3HAYCHHS MHOXKUTENS
sin(myt) 3aMEHAIOTCS HA JHCKPETHYIO KOHCTAHTY paBHYIo 1 wim -1 KoTopas Tax ke
BBIMNICHIAETCA B pealibHoM Maciutabe Bpemend u 3anocutced B DDS. Tlpn cuntese UM
CHTHAMA NP BHYTPeHHEH MOMY/ISUNH CHIHAIOM TPEYTroabHOH QOPMBI HCTIONLIYETCHA
dopmyna:

Y(t)=k; *A¥sin((0utS*og))*t)

k. MacurrabHeIi 4acTOTHO-3aBHCUMBIE KoddidHUmenT Kanubposkn

A~ aMTLIMTY J1a HECYILEH YacTOTH

S- CKOpOCTH NMHEHHOTO HIMEHEHHUS HACTOThi

(g~ AEBHAUHSA MOILYIMPYIOINEN HACTOThI

My~ KPYTroBas YacToTa HECYILEH YacTOTh

t - TeKyuiee spems

Ipu cunrese UM curnana npy BHYTpEHHEH MO ISIIIMH CHIHAIOM JiHeliHo-
HMAYIILCHOM (BOpMBI IMHAMHYECKIM aPaMETPOM, C TOUKH 3PEHUs YIIPaBJICHHs
DDS, sBaseTcs Tak ;e 3HaYeHUe A, HMEOLIee paspagHocTs 11 OuT runoc 3uaxk.

Pe3ynbTaTsl  BLMUCACHWH HMEOT  paspaanocTs 15 OuT  IUHOC  3HAK,
BLIUMCIIIOTCA U 3amuchiBatotes B DDS He menee 10° pas B cexynay . Tounocts
YCTaHOBKH aMIUTHTY bl HECYILETO CHTHANA 00ecTieuMBaeTCs YCTAHOBKOH “acToTHO-
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3agucuMoro koddduuyeHTa fepelault BLIXOJHOTO TPaKTa, BLIYHCIAEMOro TMpH
KannOpOBKe U XpaHAILIEMCA B DHEPTOHE3aBUCHMOI NAaMATH IeHeparopa.

TTpn UM monynsauiy oOT BHElHero curuata ynpaeneune DDS npoucxonur
AHATOTHYHO pexumy AM o1 BHewHero curHana. CHrHan BHEHIHEH MOIYJISuHH C
amrmmTy noit 5 B cooteercrryer Acgnaumn UM monynuposaduoro curdana 100 k.

TourocTs BOCHpon3BencHMs reHeparopom 1'4-219 napamerpor Monynsuud B
pabouem guanazoHe TemnepaTtyp ONpenessercs TONBKO CTabWILHOCTLIO ONOPHOIO
redeparopa. [TorpemrHocT napamMeTpoB MOIYJSIUMH 3aBHCAT OT TIPABHALHOCTH
anropuT™Ma, peanulosadHoro B renepatope [4-219 u ofecneumparwotcs  ero
CXEMOTEXHUUECKMMU pellleHuaMU. [eHepatop He uMeeT y37oB TpeOylOmHX npH
H3rOTOBJCHMH PEryaHpoBKH, obecneunpaiomiell CTabHIBHOCTL METPOJOTHHECKHX
TIApaMeETPOB NPHOOPA B NIpOLlecce JKCIUTyaTauy,

5 CPEACTBA N3MEPEHNA

Cpencrtea u3MepeHus, HeoOXOINMbBIE /IS NOBEPKH, NpHUBeHeHs! B Tabnuie 2
paznena 12 «Meroauka nopepkmy.

6 MAPKHPOBAHME U IIVTOMBUPOBAHHE

6.1 Ha nuuesofl nanenu HaHeceHsl HAUMEHOBAHHE B THII Npubopa,
HauMeHOBaH e GyHKUMH KHONOUHOH MaHeny, BLIXOIHOTO pazheMa U pazbema
BHEUIHEH MOy AN,

6.2 Ha 3anneli naseny HaHeceHbl:

- 3HAYCHME CHJIBI TOKA NIJIABKOI BCTaBKH;

- MapKMPOBKA BBONA CETEBOTO Kabens;

- Mapkuposka Tymbnepa eLIOOpa THNA NHTAIOLICH CeTH;

- MapKHpOBKa KJIEMMEI 3a3EMJIEHAS,

- 3aBOACKOI HOMED M OO H3rOTOBNEHUS NTpHdopa;

- obozHavenue nTepdeiicHoro pasvema RS-232,

6.3 Tlnombupopanue npubopa NPOMIBOAMTCS ABYMA rroMBamu Ha OOKORBIX
CTEHKAX, PAcTIOIOKEHHBIX N0/ IEKOPATHBHAIMHY YT OJIKami.

7 YHAKOBKA

7.1 B coctaB Tapsl BXOAAT:

- TPaHCMOPTHBHT SUIMK, NPEAHA3HaAYeHHLI s nepeBo3kH nipubopa
TMTENBHOTO XPaHeHH!s

- yKnanoussii simuk (dymnap), npenHazHaueHHbl ANA KPATKOBPEMEHHOTO
XpaHeHud Tprdopa, a TaKKe IUIA 3alMTH OT MeXaHWYecKMX NOBPEeXACHHI npH
NepeEMELIEHHH B fipouecce akcrulyaraund. [Ipu rnocTaBke YKIAmOuHBNT AUIMK
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HAXOAMTCA BHYTPH TPAHCTIOPTHOrO M COHEPKUT NpHGOP W NPHHALNECKHOCTH,
HeoOX0auMbIe 171 padoThl C HHUM.

7.2 PacnakorsiBaHue 1ipudopa npou3BOAKMTCA B CNEAYIOLEM MOPSIKE:

- CHATH BEPXHIOK KPBILIKY SIMKa TPAHCHOPTHONO;

- obecrneunTs JOCTYN K YKIaJ0uHOMY SIUHKY (dy1aapy);

- M3BACHD YKAAJHOUHBIH SILHK;

- CHATH € YKJA104HOro uimka obeprounylo GymMary;

- ¥3BJICYE MpUOOP U NPHHALICKHOCTH U3 YKAANOYHOTO SLIHKA.

7.3 Tlostopuoe ynaxoebiaHue npubopa BHINOJAHAETCA B chenylowed
NOCHAE/0BATENBHOCTH:

- MOMECTUTH NPUGOP ¥ MPHHAJIEKHOCTH B YKIALOUHbI SLUMK;

- IOMECTHTh YKIaJO9HbI AMK B MOAMATIUIEHOBHIH naker. Bo wibexanne
HAKOMJIEHNS BJIard  YIAKOBKY DPEKOMEHIYETCS TpPOBOAHTb B IIOMCLIEHHH ©
HOPMAJTLHBIM YPOBHEM BJIGKHOCTH;

- o0epHY T YKIaOuHbIH S1HK o6epTounoit Oymaroit u o0BA3ATE LINAraToM;

= BBICTJIATH TPAHCIIOPTHBLHA SHUK BHYTPH GUTYMHON OyMaroii;

- YIOKHUTL Ha AHO SLUKA KapToH ropupOBaHHbIA, BLIACPKAB TOJUMHY €0
40 mm;

~ TMOMECTUTL YKIAZOYHBIH AWK B YIIAKOBKY H 3aNOHUTL NPOCTPAHCTBO C
GoKOB M noj BepxXHeH KpBILKOH TOQPHPOBAHHBIM KapTOHOM, 0BECNeqHB TIOTHOE
3alQJIHEHNE;

- 3AKPENUTh KPBIILKY AMMKA FBO3IAMM;

- 00UTDH ALK METAJUTHUECKOH JIEHTOM;

~ OTUIOMOUPOBATEH LMK,

- MapKApoBaTh FIMK HepHoil amansio HIL-11.

8 NOJATOTOBKA I'EHEPATOPA K HCITOJIB3OBAHHUIO
8.1 Mepsi GesonacHocTH

8.1.1 Tlepen navamom paboTel € TEHEPATOPOM HEOOXOJMMO BHUMATENBHO
H3YUHTH PYKOBOJCTBO [0 DKCIUIYaTaUMH.

8.1.2 HanpsskeHne nUTaHUs FeHEPaTOPa AOKHO YIAOBACTBOPATL TpeOOBaHHAM
n. 1.2.8.3 nacrosuiero pykosoactsa. [luraonias poserka JomKHa colepkaTth Uens
3ALMTHOTO 3a3eMJICHHS.

8.1.3 Tlpwu sxcnnyatauuy reseparopa HeoOBXOUMO CJIEIMTh 338 UCTIPABHOCTEHIO
kabens nmranus. Padora ¢ noBpekacHHBIM Kabenem HellomycTuMa.

8.1.4 Tlo tpeGoBannsam 6€3011aCHOCTH 'eHEPATOP COOTRETCTBYET
"OCT P 51350-99.

8.2 Hoaroropka K pabore

8.2.1 BreiHyTs redepartop M HeoOXOAHMbIE NPHUHALNEKHOCTH M3 TabensHoi
ynakosk. ITpon3sgecTr BHEIHIHA 0CMOTP B YOEANTHCA B OTCYTCTBHH MOBPEKACHUH.
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TTocne nipeOnIBaHMs reHepaTopa B YCJOBUSX, HE COOTRETCTBYIOIUUX pabowunm,
HeoOxonmMo nepell BKIIOUEHHEM BbIAEPXKaTh ero B padounX YCHOBHSX HE McHee
JBYX 4acoB.

8.2.2 YcraHOBHTE reHepartop Ha pabouee MecTo He NoABepKeHHoe BROpatiy 1
cotpsicenuaM. [lng obecnieueHus BeHTWIALMN NpHOOpa HEe NOIYCKAETCH 3aKPHIBATDL
BEHTW/IALMOHHBIE  OTBEPCTHS  reHeparopa  BO  BKIIOYEHHOM  COCTOSIHMH
TIOCTOPOHHHMMH  NTpeIMeTaMM W CTAaBHTh BKIIOYEHHBI rexeparop Ha Jpyrue
paboraroumme npudOpLL.

8.2.3 VYcranoeuth TymOnep BuiOopa THIA NUTAOWEH CeTH B COOTBETCTBHME C
HCIIOJIL3YEMOI nUTAtomel ceThio.

Buumanne! Hpn sbinycxe renepatopa, Tyméaep Bsi6opa THna pnHTalNIeH
ceTH ycTaHoBJieH B nojoxenue 220 B, 50 Tu (n 2.8.4), npu >ToMm B OKHe
Tymbaepa unTaercss Haanues «230». HeponyeTnmo noaxiaouars remepatop K
nuTamei cern ¢ Hanpsorennem 220 B, ecan tymGaep BeiGopa THRa nuTawiued
ceTH ¢TOHT B nonoxennd 115 B, 400 T'u,

8.2.4 VYcranosuTh TymOnep nuTaouiell ceTw Ha 3andeil naHenu reHeparopa B
coctosane  "BBIKJTY.  Tlpu  nweobOxommmoctn  paboTs!  remeparopa ¢
nocnegoBarenbHpiM  uHTEpdeticom (RS-232) coeauuurs kaleneM N3 KOMIINEKTA
reHepaTopa COOTBETCTRYIOUIME pa3beMbl TEHEPATOpa W BHEIUHETO0 YCTpoicTsa.
Ionpodnoe ncnonw3osanue nHrepdeiica pacemorpeno B 1. 8.3.8.

OOecneunts 3azeMmieHde reweparopa B coortpercreun ¢ ['OCT P 51350,
NIOAK/TIOYATE 3a3eMIAIOMNI NPOBOAHMK K KIEMMe 3a3eMJIEHHA Ha 3aaHell naHesm
reHeparopa.

ToakmounTs reneparop K mTaOUiell CETH Hepe3 Po3eTKY COAep)Kauyio
KAEMMY 32UIHATHOTO 3a3eMACHNS ¢ IOMOLIBIO Kalesid THTaHN.

8.3 HcnoabioBanue reHepaTopa M HOPsSIOK paborsl

8.3.1 Tlepennsas naHens reHeparopa

@ M roeEPATOP CUrHANOR ra.218

H

I Rtiaz 800w 174 100 #ry

@@

Ror O Op Umaxs®

°©

Puc. 2 O0wwii Bua nepenxeli nadeny resepartopa
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IMepeanss naHens reHepaTopa UMeeT CIICAYIOMNE OPTanbl YIIPaRJeHIs:

Hr

AM
oM
UM
M
Fuec

MO/
U BLIX
o)

O

3 =03

oD

- KHOMNKa NEPEBOIa reHeparopa B HCXOAHOE COCTOAHNE (pE)KHM paéoﬂ,x
HCMOE{yﬂMpOBaﬂHbIﬁ BLIXOZHOH curyHan, OGHyﬂﬂmTCﬂ BCE napameprl)

~  KHOTIK& BKJIIOUCHHUA BBIK/ITIOMCHHS IMTOACBETKH

- KHOIIKa NIEPEBOAd B PEKHUM DCLYIHPOBKH KOHTpAcTa u306pa‘mem~m Ha
HHAHKATOPE, pPEryjiMpoBKa OCYILECTBACTCS BPAICHHEM PYUKH &

= UUIHI, TEPEMEHHOTO pE3NCTOpa s peryjiMpoBKH APKOCTH NOACBCTKH

- KHOIKA NEPeKNoYeHns B PSKUM ~ HEMOAYJIMPOBAHHBIA BBLIXOLHOM
cHrHain

- KHOMKA NePEKIOUCHNS B PEKHMBL aMIVIHTY IHOH MOIYNALHHU
BHEIHMM CHTHANOM, BHYTPCHHUM CHTHAIOM CHHYCOMAANLHON dopMBt
HAM MEAHAPOM

- KHOIIKa NEPEKIOUEHNA B PEXNMBI ($a30BOM MOAYIALHY BHELIHAM
CHTHAJIOM, BHYTPEHHHM CHTHAIOM CHHYCOMIANLHOH GopMbl min
MEaHapoM

- KHOMKa NEPeKIIIoNe s B PEXKIMBl YaCTOTHOH MOZYISUHI BHEUWIHHM
CHTHA/IOM, BHYTPCHHUM CHTHANIOM CHHYCOMIAANLHONH GopMbl HAK
MEAHIPOM, JIMHEHHO HacTOTHON MOAYNSUMH, UMNYILCHOH NiHeHo
YACTOTHOH MOAYISLIMH

- KHOITKA NEPEKNIOHEHNS B PEKUMBL HMITYJIbCHOH MOLYNALMA BHEIHHM
WJIH BHYTPCHHHM CHUTHAJIOM YTNpaBjeHHst MOAynsuuei

- KHOIIKA MEpPEBO/a B PEKUM BBOJA HECyUIeH YacTOTHI BBIXOJHOIO
curHana, ¥ Havageno# wactotel (Fo) B pekumax nuHeliHo-
HUMITYJILCHOH B TPEYTOoNbHON YaCTOTHON MOy IALMHI

- KHOTIKa {IepeR0Ja B Pe’RHM BBOJA MNapaMeTpoBR MOJAYJIALHNH

- KHOTIKA [E€PeBOJa B PEKMM YCTAHOBKH YPOBHH BBIXOAHOIO CHUTHAa
- KHONKa BKJIOYCHMA / BHIKJIIOUEHHS BBLIXOAA

KHOTIKHM YIPARNEHUS KypCOpoM

¥

kHonka BriBopa npenena

KHONKAa (I)HKCEIUMH BBCACHHOTO 3HA4YEHU napamMeTpa ¥ BbIXOAa H3
peXHMa BBOIA 3HaudCHMA napamerpa
- PydKa HM3MCHCHHMA 3HAYCHNA BCIMYHHBI BBOIAHMOIro napaMeTpa
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Tlocne BKMOUEHMs TeHepatop YycTanasnmsaetcs 8 pexum  «HI™m, Tlpu
HeoOXOOMMOCTH, TIOCNI® H&KAaTUS KHONKH TIEpEBOJA B PEXKHM  PEryIupOBKH
xouTpacta W300paKeHWds HA MAJMKATOpPE, OTPETYJMPOBATL  KOHTPACTHOCTH
BpallecHyeM Pyukd. PeryivpoBKa SPKOCTH TOACBETKM HHAMKATOpPa peryjiipyercs
DIUIMLEBbIM  PErySTOpOM  Ha Tiepensell nanenu  redepatopa.  OTKmMOYeHHE
BRJHOYEHWE NOACBETKN MHAWKATOPa OCYLIECTBAACTCA COOTRETCTRYIOILEH KHOIIKOH Ha
nepegHeil TaHey reHeparopa.

Buumaunue! Ilpn paGorte ¢ reneparopom Bo MibexKanne «3aBHCAHADY
nponeccopa Heo(X0oOWMO Tepel OTKOYEHHEM BBIXOIHOIO CHIHALA
reHeparopa 3aKeHpPoBaTL BBOAMMBIH NapaMeTp HAKATHEM KHOIIKH
«BBO/I». B cayyae <«3aBHCAHM#» TIPOH3BECTH TMePe3arpy3ky corjacHo
1, 8.3.7 pacrosinero pyKkoBoJacTBA.

8.3.2  PexuM HEMOIyNHPOBAHHON TeHepaluu

["eHepatop nEpeXoanT B 3TOT pexuM NpH Haxatuu keonku «HI», npu
BKJIIOUCHHUH TeHepaTopa, a TaK JKe NOCTe HaKaTHI KHOTIKY «X».

PabGoumit quanasoH 9actoT - ot 1T no 100 Ml

1llar nepecTpoiikn 4acTOTHI - 010001y no 10T

VpoBeHb BLIXOJHOIO CHrHaia - oT 10 mkB 10 1B na
Harpyske 50 Om

Llar nepecTpoiliky BRIXOAHOTO cUTHANA - o1 | MxB no 10 MB

Jns  ycTaHOBKM TapameTpoB BBLIXOAHOTO CHIHana HeoOXOOMMO HaxaTh
KHOMKY «FHec», TNpPH ITOM TFeHepaTop rnepeiigeT B PeXXUM BBOAA BEJIMUHHbI
Hecyiiell 4acTOThl BBIXOOHOTO curHana. Ha uuanxarope B nojie HHAUKAHMK
3HA4yeHUs Hecyuiell - 4acToThl MNOABHTRCA MHraiomas  susug, C roMoubLio
KHOTIOK «— —», «| 1% 1 pyuroil ««>» ycTaHoBUTh TpebyemMoe 3Hadcuue.

- Tlpnm HamaTHu KHOMOK «<— -~ MHTaIOLIEe OKOHYaHHE NIMHUM Kypcopa
Oynet nepemewmiatbes. OKOHHAHME JMHMHM Kypcopa  ofpemensieT ¢ Kakoro
3HaKomecTa Oy[eT BBOJIATBCS 3HAYEHHE napamertpa. HakaTHeM KHOMOK ««— —»
YCTAHOBHUTH HYKHOE TIONIOKEHME Kypcopa.

- Knuomkamu «| T» yCTAaHOBHTHL HYKHBIH Tpenes (npy HyJIeBOM 3HAUCHHH
BBOJMMOrO niapaMeTpa NeperiIioyeHne Npenaia He NPOUCXOINT).

- BpaumeHneM PydkM ««»» BBECTH HY)KHOE 3HAUCHHC TapaMeTpa.

- Haxars knoniky ‘BBO/’. Ilpu atom npowusoiifer Guxcaums BBCACHHOTO
napaMeTpa i BHIXOA M3 PEXHMa BBOIA 3HAUEHWS rNapameTpa.

- Haxare kuonky «Usbix». B 30HE WHAMKAUMH BBIXOHHOIO HANPHKCHHS
JOTKHA TIOABUTRCA MUTAIOINAs JIHAHA Kypcopa. C NOMOIIBIO KHOTIOK «+— —», «|
T, «e»» 1 «BBO]» BBECTH HYKHOE 3HANEHHE YPOBHS BBIXOINHOTO CHTHAMNA.
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Puc 3. By unanxartopa reHepaTopa B pexkiMe HEMOJLY M POBAHHEIX KosieDannii.

8.3.3 Pexum aMmmiTy JHON MORYJISIHH

PenepaTop TEpeXonNT B ITOT PEKUM TIPH HAXATHH KHONKH  «AM, [eproe
Ha)KaTHe KHOMIKH YCTaHABINBACT POKUM «AM» OT BHYTPCHHETO CHHYCOWIANEHOTO
IEHEPATOPA, BTOPOE HAKATHE KHOIIKH YCTAHABIMBAET PEXKHUM «AMY OT BHYTPEHHETO
FEHEpATOpa  CHrHARA  DpAMOyroetoill  Qopmbl, TpeTbe HIKATHE  KHOIKH
YCTAHABIMBAET PekuM «AM» OT BHEIIHErO HCTOYHHKA.

PaGounil amanason 4acToT BbIXOAHOro curHanma - oT 1 ' go 100 MI'g

lar nepecrpoiixy HecyuieH 4acToTHl ~o10.00T 'y po 101y
JlBa BHIA BHYTPEHHETO  MOIYJHPYIOUIETo HaNPOKeHHs:
- CUHYCOHaNbHbBIA ¢ 4acToTOH -o1 0,1 I'y no 100 'y
- IPAMOYTOJIbHbIH -or1 0,1 'y no 100 klM'y
C IIATOM NepecTpoiiku ~o10,1 'y no 10Ty
KoaduumenT ammmty 4ol MOYISIHHE OT
BHYTPEHHETO NeHepaTopa peryinpyercs - ot 0% 1o 99,9%
¢ marom 0,1 %
Ypogens BHIXOAHOTO cHrHana 6¢3 MOy IALIUH - ot 10 MxB no 0,5B
Ha Harpyske 50 Om
Hllar pepectpofiky BRIXOAHOIO CHUTHamnma - ot 1 MxB 1o 10 MB

Jis ycTaHOBKM NapaMeTpoB BLIOPAHHOTO pexknma «AM» HeoGXOAHMO HAKATE
KHONKY «FHecr, 1pu 3TOM reHepaTop nepelfieT B pekUM  BBOAA BEHHYHHEL
Hecyuiell 4acToThl BBIXOAHOTO cHrHanma. Ha  wHAmKaTope B 0HONE HHIMKALMH
3HaueHHs Becyuiell uacTOThi NOSBUTECA  Muraomas  juHusg. C NOMOLIBID
KHOHOK «¢~ —», «| THh i PYyUuKoii ««>» YCTAaHOBUTSH TpeOyeMoe 3HaueHue.

- TlpH HamaTHH KHONOK «¢ =) MHralOIEe OKOHYAHME JIMHUM Kypcopa
Oyner nepemewarbes. OKOHYAaHME NHHUH Kypcopa — ONPEHACHET ¢ Kakoro
3HakoMecTa OYIeT BBOAUTHECA 3HAUECHME NapaMeTpa. HakaTueM KHOMOK «e— %
YCTaHOBHTE HY/KHOE NOJIOKEHHE Ky pcopa.

- KHonkamy «} 1» YCTaHOBUMTbL HYKHBIT Mpenes (MpH HYNCBOM 3HAYCHHU
BBOJHMOrO NapameTpa fepexsioueHHe peaena He NPoHCXoanT)

- DBpauiennem pydkH «+»» BBECTH HYKHOC 3HAUECHHE apaMerpa

- Hamars konky «BBO/{». Ilpu sTom npousolner dukcauns BBEAECHHOTO
HapameTpa ¥ BBIXOA M3 PEKEMa BBOJA 3HA4EHHA NapaMmerpa.

- Haxars kuonky «Usbix». B 308 HHAHKaLMH BBIXOIHOTO HaNpPMKEHHA
JIOJKHA NOSBHTRCS MHraromas miHug Kypeopa. C NOMOIBIO KHOHOK ((¢— —>»,



21

«} 1, «» n «BBO/I» BRECTH HY)KHOE 3HAUE€HHE YPOBHS BLIXOIHOIO CHIHANA.
[Mpu MonynsuMK 0T BHYTPEHHETO FEHEPATOPA, TIOCIIEI0BATEILHBIM HAKATHEM
kronky  «MO/I» nepeBectd reHepaTop B pPEXHM  BBOAA OJHOT0 W3 [IBYX
HAPaMETPoOB MORYIAUMN: KOI(hGhHLNEHTa MOLYNAUMY U HaCTOTH MOIyAsuuH. Tlpn
3TOM T10J] COOTBETCTBYIOLIEH HWIKAMOH MOABHTLCS Muraromas nuHus. C NoMoIibio
KHOTIOK «<— —», «} T» ¥ pyukol «o>» ycTanoBHTh TpeOyeMoe 3HaueHHe,

- Tlpn HaKaTIM KHOMOK «&— ~>» MUTAIONiee OKOHYAHHE JIMHAW Kypcopa
GyneT nepememathes. OKoHYaHNE IMHIK Kypcopa Onpeaenser ¢ Kakoro
3HakoMmecta OyIeT BBOOWTHLCS 3HaueHME napameTpa. HakaTHeM KHOMOK «&— —»
YCTAHOBHUTE HY)KHOE [IOJIOKEHNE Kypcopa.

- Knonkamu «| 1» YCTaHOBWTHL HY:KHBI npefen. (Npy HYNEBOM 3HAYCHHA
BBOAMMOTO [TapaMeTpa NepeKTIoUeHHe TIpeIara He NPOUCKOINT)

- BpameHHeM PYUKH ««) BBECTH HYXXHOE 3HAUEHNC NTapaMeTpa

- Haxare xHonky «BBOI». Tlpw 3toM nponszodaeT ¢ukcamns BBEIEHHOTO
napameTpa M BbIXOJ H3 PEXHMMa BBOIA 3HAYEHUs napamerpa.

2|Fe=0.5000000 Mru| Am

oA, 5 0508
Fua=0.0000w 0000 [Ue =+0.0715

‘}\FHEC=O.SOOOOOO MrU, PK(KX

R oy K% 0.508
Fuon=0.0000c.  000.0 U- “+0.00b

Puc 4. Bug vHIMKATOPA FEHEPATOPa B PEXRMME aMIUIHTY JHO-MOLYTPOBAHHEIX
xosteBaHuil OT BHYTPEHHETO reHepaTopa.

[Tpu Moy MK OT BHEWIHETO NCTOMHUKA, HA COOTBETCTBYIOMIECH 1Kane
oTobpaskaeTcs Texkyliee 3HaueHne KoddHUMEHTa MOIYIALIN 3aBHCALLEE OT
amITIMTY Akl BXOJHOTO curHana. TIpn neoOxomMocTH, HaxaTneM KHonky «MO»
TIepEeReCcTy TEHEPATOP B PEXXMM KOPPEXTHPOBKH koddduumenTa moaynawm, C
TIOMOHIBIO PYUKH «+>» YCTaHOBHTH TpeOyeMoe 3HAUCHHE N HaOKaTh KHOMKY
«BBO/I». ITpu stom npouzoiineT PUKcalys BBEASHHOTO NAapaMeTpa ¥ BbIXOA M3
pexuMa KOPPEKTHPOBKH IHANCHNA MapameTpa.
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Puc 5. Bun MHANKATOPA I'CHEPATOPA B PEKAME aMITINTY AHO-MOAYIHPOBAHHBIX
KoneGanui OT BHEUIHEro HCTOUYHUKA,

8.3.4 Pexnm uactoTHOH MOJTYISLIMH

Penepatop nepexoauT B 3TOT PEXHMM  TIPH HIKATHH KHoOTIKH «UMb». Tepsoe
HAKATHE KHONKH YCTaHaBnuBaeT pexuM «YM» oT BHeumHero cHrHasia. Bropoe
HAKATHE KHONKH yCTaHwapiaueaer pexum «UM» oT BHyTpeHHero reneparopa
curnana Tpeyrofbnoi dopmel.  TpeTbe HaKATHE KHOMKK YCTAHABIMBACT PEKHMM
«UM» 0T BHYTpeHHEro reHeparopa JHHeHHO-MMNYILCHOrO cHrHana. Yerseproe
HAKATHE KHOMKH YCTAHABIMBAET pewuM «UM» oT BHYTpeHHEro CHHYCORIAIBHOTO
reHeparTopa, HAToe HAKATHE KHOMIKH YCTAHABITHEAET pewuM « M) OT BHYTpeHHEro
rEHEPaTOpa CHTHATIOM TIPAMOYTOIBHON GopMBI.

PaGounii nuana3on 4acToT BLIXOAHOTO curuana - or 1 'y go 100 MI'y

Ilar nepecrpoiixn Hecyuiei 4acToTh =07 0.001 I'u nol0 'y
YeTelpe BHAA BHYTPEHHErO reHeparopa
MOZYJTHPYIOUIETO HATIPHKEHNA!

~CHHY COMIANLHBIH ¢ 9acToTOH -0t 0,1 'y no100 kI'y
-TIPAMOYTOBHBIH -or 0,1 I'n 10100 xI'y
C WAaroM fiepecTpoiiku -0t 0,1 MNunol0 Ty
AeBHaung MOIYJItLMM -ot1 1 ' no 100 kI

cuaromor | 'y no 0,1 xl'y

~TPeyrofibHblil C perynupyemoit
IUTATENBHOCTBIO JIMHEHHO-HApacTarWLEro
M IMHERHO-CTIAJAI0IIET0 YHACTKOB
orubaronieit B npesesax - 0T Imc 5o 600 ¢

cuwarom ot I mc 5o 0,1 ¢
npUpalieHue 110 4acToTe OT HECy e
B KOHUE JIMHEHHO-HAPacTaloOLIEro yuacTka

peryaupyercs B npejenax - or | xl'u no 50 MI'y
~JIHHEHHO-MITYJILCHBIH C PeryiHpyeMbIM
JMaNa30HOM HApacTaHMa YacTOThI -or xklMy mo 50MI'y
BpEeMs HApACTaHUA - ot Imc zmo 600 ¢
BpeMs Nay3bl -or Imc go 600 ¢
¢ warom ot | 'y no 10 kM
YpoBeHbL HeCyLIEro BHIXOAHOTO cUrHana -or 10 mxB 10 1B

Ha Harpyske 50 Owm
Hlar nepecTpofiki BLIXOIHOTO curHana - ot 1 MxB o 10 mB
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Jlns ycranorky napaMerpos BuiGpaHHOTo peskuma «UM» HeoOXoaHMMO HaKaTh
KHOITKY «FHec», ApM 3TOM TIeHepatop TnepelleT B PEKNM BBOAA BEIHYHHE!
Hecyuieil (HauansHOM) 4YacTOThl BhIXOAHOro curuana. Ha muaukarope B none
MHIMKAUMA 3HAYCHWA Hecyutell YacTOThl FOABUTBCA MUraiomias audusa. C
MIOMOHIBIO  KHOMOK «+— —», «} 1» B pyukoil ««>» yCTaHOBHTH Tpelyemoe
3IHAUECHMUE.

- Tlpn HaKaTUM KHOMOK «+— ->» MHIaloliee OKOHYAHHE JHHHM Kypcopa
Gyner mepememiarbesd. OKOHYAHHE JIMHHMM Kypcopa — ONpeAenser ¢ Kakoro
3HakoMecTa GyneT BBOAMTHCA 3HAUEHME napamerpa. HaKaTHeM KHOMOK «e— -
YCTAHOBHTH HYKHOE IOJIOKEHHE KyPcopa.

- Kuonxamu «} 1» ycTaHOBWTH HY:KHBII npenesn (TIPN HYNEBOM 3HAUEHHH
BBOJIMMOIO NapameTpa nepekioueHne npeiaia He TIPOUCXOaHT).

- BpamenneM pyuky «<>» BBECTH HYXXHOE 3HAUCHHUE NapaMerTpa.

- Hawxars xnonky «BBOJI». Tlpu atom npomsolifier duKcauys BBEAEHHOTO
riapaMerpa ¥ BbIXOA M3 PEXUMa BBOIA 3HAYCHMA napamerpa.

- Haxkary xsonky «UBpix». B 30He MHAHKALMH BRIXOAHOTO HANPRKCHHS
JOMKHA NOABUTLCA MMIaoulas JInHag Kypeopa. C MOMOMIBIO KHOMOK («— —,

«} T, «e>»n 1 «BBOJ]» BBecTH HY)KHOE 3HaUEHNE YPOBHA BBHIXOAHOIO CHIHAJA.

[Tpy MOIyNALMM OT BHYTPEHHETO reHepaTopa, NOCAe0BATE/IbHBIM HAKATHEM
knonku «MOJI» nepesecTH reHepaTop B peXHM BBOJA ORHOTO M3 NapameTpoR
monynauun. Ilpsn 2tom nop coorBercTBYOLICH WIKanol MOABHTEC  MHIrarouas
aunns. C DOMOIIBI0  KHOMOK «+— —», «| T M pYdKOH «<>» YCTAHOBUTh
TpebyemMoe 3HadeHHe.

- Tlpy vakaTuy KHONOK ««— -—» MHIAOUICe OKOHYaHHe JHHUM Kypcopa
Oymer nepememarbes. OKoHYaHWe JMHUH  Kypcopa onpeaenser ¢ Kakoro
3HaKoMecTa Oy/eT BBOANTHCA 3HAUEHHE napaMeTpa. HaxarHeM KHOMNOK «é— -
YCTAHOBUTH HYKHOE MOJIOKEHHE Kypeopa.

- Kxonkamu «| 1» yCTaHOBHTH Hy)KHbiH npeaen. (Mpn HyJE€BOM 3HAYCHHH
BBOMMOTO NAPaMeTPa MEPEKTIOYEHHNE NPEAaia HE NPOUCXOANT).

- BpauienneM pyukH ««>» BBECTH HYXHOE 3Ha4eHHE NapaMeTpa

- Hawars xnonky «BBO/I». Tlpuorom mpousoiiner dukcauss BBeIEHHOTO
napaMeTpa M BBLIXOA M3 pekKMMa BBOJA 3HAUCHHS Napamerpa.

[lpu monmynsumu OT BHEIIHErO HCTOYMHMKA, Ha COOTBETCTBYIOmel ikane
otobpakaeTcs TEKyllee 3HAYCHUE HEBHALMH 4acCTOThi, 3aBUCALLEE OT AMILTMTY bl
sxoaHoro curnana. ITpu HeobxoaumocTy, Haxkatnem xdonku «MOJl» nepesectu
rEHEPaTopP B PEXKUM KOPPEKTHPOBKH ACBHALMHM HacTOTHL. C TIOMOLIBIO PYUKH &>
ycraHoBHTE TpeGyemoe 3HaveHwe M Haxarte KHonky «BBOJI». Tlpn srom
npouzoiiaer (MKcalMis  BBEASHHOTO napaMerpa ¥ BBIXOHA U3 PexHMa
KOPPEKTHPOBKH 3HAUEHHA TapaMeTpa.
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Puc 6. Bun HHIHKATOPA reHeparopa B peKUME HacTOTHO-MOY IHPOBAHHBIX
xonebanuit or BHYTPEHHCTO FeHEparopa.
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Puc 7. Bua vHARKATOpA IEHEPATOPa B PeKHME YACTOTHO-MOAYIHPOBAHHEIX
xoJiebaHuil OT BHEWTHEr0 FeHepaTopa.
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8.3.5 Pexnwm hazoBoil MORYTAIMH

TeriepaTop MEPEXOMUT B OTOT PEXKHMM NIpH HaKaTum kronkH «@My». Tlepsoe
HAKATHE KHOMKH YCTAHABIMBAET PeikiM «OM» 0T BHYTPEHHETO CHHYCORAANBEHOTO
renepatopa, BTOpOE Haxarwe KHOMKH YCTaHapnupaeT pexnm  «DM»  or
BHYTPEHHEIO TeHepaTopa CHTHaNa NpsMOyronsHoil Qopmbl, TpeThe  Hakathe
KHOTKH yCTaHapInBaeT pexum «OM» OT BHEUIHEro CHrnana.

PaGounit nuanazoH 4acToT BbIXoaHOro curdana - ot 1 u no 100 MTMu

llar nepectpoiiky HeCylued 4acTOThI -010.001 My nol0 'y
JiBa BHIa BHYTPEHHErO MOLYJIMPYIOMIETO HANPSIKEHHS:
- CHHYCOWIAJILHBIH C 9acTOTOR -oT 0,1 T'u no 100 k't
- TIPAMOYTONIBHbIT -or 0,1 Ty mo 100 k'
C HIaroM nepecTpoiiku -or0,1 Ty no 10Ty
nesuauus dassi - ot 0 rpan. go 360 rpaa.
C aromM - 0,1 rpan.
VYpoBeHb HECYIEro BLIXOAHOIO CHrHasa - ot 10 MxB 10 1B
Ha Harpyske 50 Om
Hlar mepecTpofikH BLIXOAHOrO CHIHana - ot 1 MmxB no 10 MB

JList yCTaHOBKH TIapamMeTpos BHIGpaHHOTO pesknma «PM» AeobXoauMo HakaTth
KHOMKY «FHec», mnpH 3TOM reHepaTop nepeliieT B PEKMM  BBOJAA BENHMMHbI
9acTOTHl Hecyuwie#l BeIXoJHOTo curHana. Ha  usiukarope B nojie WHIANKALUUH
3HAYEHMS HECyllel JacToThi MONBHTHCA wmurawowas JmHug. C nomoulsio
KHOTIOK «¢— —», «| T» M PYUKO# ««>» yCTaHOBHTH TpebyeMoe 3HaueHHe.

- Tlpy HaXaTHH KHONOK «e~ ~—» MHTAIOLICE OKOHUYaHHE JIMHHU Kypcopa
Syner nepemeuiarbes. OKoHYaHUWe JMBHM Kypcopa  onpenessfieT ¢ Kakoro
3HakoMecTa Oyzer BBOAMTHLCH 3HAuEHHE napamerpa. HamaTHeM KHOMOK «e— —»
YCTaHORUTH HY/KHOE TIOJIOKCHHE Kypeopa.

- Knomnxamu «} T»  yCTAaHOBHTH HYXXHBIH Tipenen (npw HyJeBOM 3HAYEHHH
BBOAHMOTO NapaMeTpa NepekioyeHHe Npeaana He NPONCXOINT).

- BpameHuem pydyKkH «<>» BBECTH HY)XHOE 3HAUCHHE riapameTpa.

- Haxars kHonky «BBOJI». Tlpu 3Tom nponsoiiner ¢ukcauns BBEIEHHONO
fIapaMerpa M BbIXOJ M3 PEKHMA BBOIA 3HAYEHHS napamerpa.

- Haxars kdonky ‘Upyx'. B 30He WHINKANWH BBIXONHOrO HanpsXKenHd
NIOJHKHA TIOFBUTLCH MHFaouas auHua Kypeopa. C moMOoniblo KHOHOK (e ),

«} ™, «we» n «BBOI» BeeCTH HY)KHOE 3HaueHHE YPOBHA BBHINOJHOIO CHIHANA.

TTpu MonysIuyu OT BHYTPEHHETO reHeparopa, MoC/eA0BaTENLHEIM HAKATHEM
kporkn  «MOJI» nepesecTy reHepaTop B PEXMM  BBOIA ONHOIO M3 MapaMeTpos
Moaysiuuy, TIpy 3ToM 1o COOTBETCTBYIOMIEH WKanoil NOABHTLCS  MHIaowas
suHuA. C NOMOMIBIO  KHOMOK ««— —», «| T» ¥ pyukoll «+»» yCTaHOBHTb
TpebGyeMoe 3HauCHUE.

- TlpH HaKATUN KHOMOK «&— —» MHTaOlee OKOHHAHHE JTHHHM Kypcopa
GyaeT mepememiarhes. OKOHUAHHE JIMHMM  Kypeopa Ofpedcnser ¢  Kakoro
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3HakoMecTa OyIeT BBOAMTHLCS 3HAYEHHE TapaMeTpa. HaxaTHeM KHOTOK «e— -
YCTAHOBUTD HYKHOE NOJMKEHHE Kypeopa.

- Kuonkamy «} 1»  ycTaBOBATH HY)KHBI npenen (BpH HyJCBOM ZHAUCHHH
BBOJIHMOTO flapaMeTpa NepeKnoyenne Npeaana He NPOHCXoaNT).

- BpaiieHueM PYUKH ««)» BBECTH HYXKHOE 3HaueHHE napaMeTpa.

- Haxars knonky «BBOI». pu srom mpomsofizet dukcais BBEICHHONO
napaMeTpa ¥ BRIXOA M3 POXKHMA BBONA 3HAUCHHA TlapaMerpa.

Tlpy MOIyASUMM OT BHEUIHErD HMCTOUHMKA, Ha COOTBETCTBYIOWleH wkane
orofpakacTcs TEKYLISe 3HAueHMe AeBMaiMu (asbl 3aBHCALICE OT AMIUIMTYIb
sxoaHoro curhana. [lpy neoGxoanMocty, Haxatem KHonkn «MOJD» nepesecti
TCHEPATOP B POXHUM  KOPPEKTHPOBKH Acnaupy ¢azpt. C rOMOLIBIO PYMKH «e»
yCTaHOBHTHL TpebyeMoe 3nadeHHe M HakaTh kuonky «BBOJI». Tlpu atom
npouzoiiger QukcalHs  BBEIEHHOTO TIAPAMETPA M BRIXOA M3 pexuMa
KOPPEKTHPOBKH 3HAYCHHUSA TTapaMeTpa.
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Puc 8. B HIMKaTOpa FEHEpaTopa B PekiMe (pazoBo-MOIyIIPORAHHBIX
kosiebaunil.

8.3.6  Pexum aMIUINTY IHO-UMTTYIIHCHON MOIyIsLHR

I"enepaTop MEpeXOANT B 3TOT PEKUM  0pH HakaTHh kHonky «MMb». Tleproe
HAKATHE KHONKW ycTaHasiueaeT pexnm «MM» or puewrnero curnana TTL yposns,
BTOpOE HaKaTHE KHOMKHM yCTaHasaueaeT pexxuM «MM» oT BHyTpeHHero resepartopa
CHTHa/1a IPAMOYTOTRHON HOPMBL.
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PaGounit nuana3oH 4acTOT BbIXOLHOTO CUTHaa -ot 1Ty no 100 Ml
Ilar nepecTpoitkn HecyleH 4acTOThI -0r0.001 'y nol0 'y

TlapameTpsbl BHYTPEHHErO reHeparopa
WMy nbcHol Moy nannu:

BpeMS MMITyJibca - ot Imxe go 200 ¢
BpeMS I1ay3st -oT Imke go 200 ¢
¢ marom ot 0,1mkc g0 0,01¢;
Yposeb HECYINEro BEIXOAHOTC CUTHANIA - o1 10 MxB g0 1B
Ha Harpyske 50 Om
[llar nepecTpoilky BBIXOQHOTO CUTHARA - ot | MxB po 10 MB

Jlns ycraHoBkH napameTpoB BsiGpanHoro pexuma « IM» reobxonmmo HaxaTh
kHonky «FHec», TIpH 3TOM FeHepaTop MepeiieT B PEKHM  BBOJA BCIUUMHBI
Hecyuel uwacTOTHI BBIXOJAHOro curHana. Ha uHaukaTope B 10Jie MHAMKAUMH
3HAYEHUA HEecywiel YACTOTEl  TOABHTLCA  Muraou@as  judpd. C noMombio
KHOIOK €&~ —», & T» M pyuKoii «+»» yCTaHOBHTh Tpedyemoe 3Ha4eHHe.

- Tlpy HaKaTUM KHOMOK «&— —>)» MHTAIOLIEE OKOHHMAaHUE JMHMH Kypcopa
Gyner nepemewarbes. OKOHYAHHE JMHMH Kypcopa  ONpeleNseT ¢ Kakoro
sHakomecta OyzieT BBOIHTHCH 3HaueHHE napaMeTpa. HamatneM KHONOK «— —»
YCTAHOBHTE HyXKHOE ONOKEHNE Kypeopa.

- Knonkamu «} T» yCTaHOBHTb HYXHbBIH npejen (NpH HYNEBOM 3HAYCHHH
BBOAMMOIO NapaMeTpa NeperyiioueHue npesedia He NPOHCXOoanuT).

- BpaineuneM pyuky «¢»» BBECTH HYXKHOE 3HAMEHHE NapaMeTpa.

- Haars xonky «BBOM». Tlpu otom npounzoiinet GuKcalms BBENEHHOTO
napaMeTpa M BBIXOJ H3 peKUMa BROJAA 3HANCHUA fapameTpa.

- Haxate xHonky ‘Ugyyx’. B 30He HHIMKALMW BBIXOJHOIC HANPKEHHA
JOMFKHA TOABHTLCH MHUTQOas JIHHHA Kypcopa. C NOMOULBIO KHOTIOK (& —),

«} ™, «e>n 1 «BBO/l» BBecTH HyXHOE 3HAYECHHE YPOBHA BBIXOAHOIO CHrHAMA.

[Tp# MOAYHALMH OT BHYTPEHHETO TEHEPATOPa, TIOCNEAOBATENLHBIM HAKATHEM
xkHonky «MOJ]» nepesecTy rexeparop B pekiM  BBOAA OHHOrO U3 NApameTpoB
momyaand. Tlpn 3Tom 1104 COOTBETCTBYIOMEN MIKANOH TOABHTHCS  MMratoas
muaug. C NOMOWIBIO  KHOMOK «+- =, «] 1» B PYYKOl «+>» YCTAHOBHTH
TpefyemMoe 3HadeHHeE.

- Tlpy HaKaTHM KHOMOK «&- ~—» MHTAIOLIEC OKOHYUAHHE JHHHAM Kypcopa
Oyner nepememarscst. OKOHYAHHE JIMHHM  Kypcopa OHpese/seT € Kakoro
sHaroMecTa OYAeT BBOANTHCH 3HaueHUE napamerpa. HakaTtHeM KHOMOK «e— —»
YCTaHOBHTE HYIKHOE TIONOKEHHE Kypcopa.

- Kuonkamu «} t» YCTAHOBHTL HY#HbIH Ipejen (Npu HYIEBOM 3HAYECHUH
BBOHMOTO NTAPAMETPA NePEeKIONCHHE NPeaia He TIPOHCXONIT).

- Bpamennem py9 Ky «e»» BBECTH HYIKHOE 3HAYCHHE FapaMeTpa.

- Haxars kuonky «BBO/». Tlpn a1om  npomzofaer gukcaums
BBEIEHHOTO NAPAMETPa H BHIXOJ M3 Pe)XKHMA BBOJAA 3HAUCHHA NapameTpa.

Jlna Momy/SuMu OT BHEWIHETO HCTOMHHKA, HA BXOJ TeHepaTopa HEoOXOIHMO

nozats curtan TTL yposns. ITpu BEICOXOM YPOBHE HA BXOJIE, HA BBIXOJE IeHepatopa
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GyneT cHrHaN ¢ 4acTOTOM M aMIUIMTYHOH, YCTAHOBACHHBIMA Ha mHOMKatope. lpu
HU3KOM YPOBHE Ha BXOJE MEHEPATOPA CHTHAM HA BBIXONE OTCYTCTBYET.

8.3.7 [lepesarpyska.

Hasarne kHOMKH «X» Ha nepeiHell nmaHe[n NEPeBOAMT FEHEPATOP B HCXOAHOE
coctosune (pexum paboThi — HEMOAYIMPOBAHHBIA BRIXOMHON cHrHan, 0OHYIMIOTCS
BCE 11apaMeTphbi).

8.3.8 Hcnoaszosanne nutepdeiica (pesxnMa IMCTAHLMOHHOTO YIPABICHUS)

T'enepatop obecneunsaet padoTy € NOCICAOBATENBHLIM HUTEPGEHCOM:

- 1o 'OCT 23675-79 (murepdeiic CTBIK C2-UC), RS-232C (E1A-232E,
EIA-232D) npn yporHe cHrHanoB He McHee 5 B wa nepenaioliyx nMHESY  IIpH
uarpysxe 3 kOm;

- Npy 3HaueRHI BHPOPMALMOHHBIX NAPAMETPOR:

1) ckopocts - 19200 Hon (6ut/c),

2) nauusie ~ 8 6T,

3) OUT «4ETHOCTEY - OTCYTCTBYET,

4y eurnan «CTOTTy - 1 6w,

5) npuHMMaeMbie U niepenaBaeMple CHTHANBKI - Iudpbl, Massle
aarunckne OYKBBL, YIpasssstoiye cuMBonbt (koas) «LF», «CRy;

- TIpUeM M BbIZauy TEKCTOBBIX CTPOK, COHEPIKAINX KOMAHILI YHPaBICHUs,
UndpoBLIE 3HAUCHHS NAPAMETPOB U pazMepHOCTS.

s ynpassneuns renepatopoM HeoOX0QMMO COEANMHHTE KabeneM U3 KOMIIeKTa
reHepaTopa ¢ COOTBETCTBYROIUMM pasbeMom uHTepdelica RS-232 nepconansHoro
xommpfoTepa. B kawecTBe  ynpasjsiomiero  uHTepdeiica  pexomenayercs
MCNonb30BaTh Hporpammy Microsoft® Terminal w3 coctaBa oNiepalONHON CHCTEMB
Microsoft Windows.

Jing obecnevenns 6e301unG0YHON0 Pacno3HaBaHns FeHEPATOPOM yHpaBastoeH
CTPOKH CACHYET APMACPKUBATHCH CHEAYIOUIETO:

- H3MEHEHUC TIAPAMETPOB TEHEPALHH BO BCEX POKAMAX TPOMIBOLUTCH HE
vyawe 10 pa3 B CeKyHAy M NPOM3BOAMTCH MNOCTE OKOHYAHHA TEKYHICTO
uuKna  monymiupH.  PekoMennyercs  NPOH3BOAMTH  AHCTAHIHOHHOE
M3IMeHeHne rapaMeTpoR FeHepallui uepe3 NPOMENKYTKH BPEMCHH PABHBLIC
NepuHojly YCTaHaBINBaeMoi MOIYASLMY TUHOC OAHA cexyHaa. [ing pexnma
«HI™»  pexomenayercs  MpOM3BOAMTL  JUCTAHLMOHHOE  H3IMCHEHHE
NapaMeTpOB FeHEepalni He Halle OIHOr0 pasa B CEKYHIY;

- TEHEpaTop BOCHPHHMMAET TONLKO MAJThie HaTHHCKHE OYKBBI 1 LML,

- oOMeH IaHHBIMH NPOUCXOINT B OCHMBONILHO ¢ 006paloTroil 3X0 cCHMBONA;

- CTpoka conepkanias ownOKy He obpabarsiBaercs;

- 00paboTka CTPOKHM HAUMHACTCH NOCIE BBCACHHS 3HAKOB IIEPEBOL CTPOKHY,
«NEepeBO KAPETKHY.

[Tpu GopmHpoBaHny CTPOKH CIEAYET 3aNONHUTH BCE LMY POBLIC ZHAKOMECTA.

Jns ynpasnenus rewepatopom 1'4-219 cnenyeT nepenarath uepe3 wirepdetic
TEKCTOBBIC CTPOKH:

r«LF»«CRy» - HEPEROJL FCHEPATOPA B HCTAHIHOHIOE
yNpaBicHue

m=n«L.F»«CR» - nepesojl reHepartopa B pexnum «HIM
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f0=12345678n0«LF»«CR» - BBOJ 3Hadenns uactotsl (auckpet 0,001 ')

u=123n0«LF»«CR» - BBOJI 3HaY€HHs BBIXOIHOTO HANPIKEHHA
{anckper 1 MkB)

Mapa cumeonioB «LF» n «CR» cooTeeTcTRYeT Haxkarmo xaaumm «BBOI»
(Enter) Ha knasHaType IepCOHANBHOrO KombeloTepa. g npumepa, crnemyromuh
HA0OP YIIPABISIOLINX CTPOK:

r

m=n

f0=10000000n4

u=100n4

NIPHUBENET FEHEPATOP B CHICAYIOUIEE COCTOAHRAE:

- pexxnm pabotel «HI™ ¢ ynpaenennem vepes narepdeiic
- yacrora redepanyn 100 MI'y
- BBIXOAHOE HanpaxeHnue 1B,

m=al«LF»«CR» - [1EpeRO] TeHeparopa B pexuM «AM» BHewHss
MO Ty IS LIHA
a0«LF»«CR» - yeTanoBka wkanst 30x1
al«LF»«CR» - YCTaHoBKa mkanet 50x1
a2«LF»«CR» - yeranopka wkans 100x10

f0=12345678n0«LF»«CR» - BBOI 3HaYeHHs Hecyiel 4acTo s
(nucxpet 0,001 I'y)

u=123n0«LF»«CR» - BBOJ 3HAYEHHS BBIXOANOTO HANPAKEHNA
(auckper 0,5 MxB)
m=a2«LF»«CR» - neperoj  reHeparopa B pexuMm  «AMy»  sin

BHYTpEHHHR
f0=12345678n0«LF»«CR»- BBOZ 3HAMEHNS HECYLIEH YACTOTHI
{aucxper 0,001 I'y)

2=12345n0«LF»«CR» - BBOJ 3HAY. MORYNHPYIOHISH HACTOTH
(nuckper 0,1 ')
u=123n0«LF»«CR» - BROJ, 3HAYCHNA BBIXOAHOTO HANPAKEHNS

(anckper 0,5 MxB)
k=1234«LF»«CR» - xoadipument AM monynsinun (auckper 0,1 %)

m=a3«LF»«CR»- nepeson renepatopa B peskm «AM» Meanap sHyTpeHHHH
f0=12345678n0«LF»«CRx»- BBOJ 3HaueHHs Hecy el YacTOTh
(mmcxpet 0,001 'y

2=12345n0«L.F»«CR» - BROJA 3HAY. MOAYTHPYIOMEH YacTOTh
(smexper 0,1 Tw)

u=123n0«LF»«CR» - BBOJ{ 3HAUCHNASA BbIXOHOrO HANPSKEHNA
(nuckper 0,5 mkB)

k=1234«LF»«CR» - BBOJ 3HavecHus Koaddnimenta AM

MOIYISEHUH
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g npumepa, creayronmit Habop YOpasisiOUHX CTPOK:
r
m=a2
f0=10000000n3
u=100n3
£2=10000n0
k=0500
NPHBEACT FEHEPATOP B CACAYIOLICE COCTOSHHE:
- pexuM paboThi «AM» sin BRYTpeHHHI © ynpasieHHeM uepes
nuTepdeiic
- yactoTa resepannn 10 Mg
- BBIXOAHOE Hanpsxkenue 50 MB
- YACTOTa BHYTPEHHETo CHUHycoHaanbHOTro renepatopa 1 kly
- koadupent aMnnuTy AHOH Moy 50 %

m=pl«LF»«CR»- neperon reneparopa B pexum «DM» BUCHIRAS MODY AL
a0«L.LF»«CR» - ycranoeka wikansr 30x1  pasnuyisbii BUX BONLTMETPA
al«LF»«CRy»- ycranoska mwikanst 50x1  BXxopa sHeurHel MOIYIsSLMM
aZ«LF»«CR»- ycTanoeka wxanst 100x10
a3«LF»«CRy»- ycranopka mkansl 30x10
f0==12345678n0«LF»«CR»- BBOJ 3HAYECHUS HECYHICH HACTOTHI
u=123n0«LF»«CR» - BBOJI 3HAUEHHWA BLIXOHOrO HANpsUKeHHAA

m=p2«LF»«CR»- nepeson renepatopa B pexnm «OM» sin BHYTpeHHI
f0=12345678n0«LF»«CR»- BBOI 3HAUEHNA Hecynieil 4acToTh
£2=12345n0«LE»«CRy» - BBOJ 3HAYCHHA MORYIHPYIOWIEH YaCTOTH

p=1234«LF»«CRx» - BROJL 3HaueHus Aesnapiy OM moaynsgnn
(exper 0,1%)
u=123n0«L.F»«CR» ~ BBOJI 3HAYCHUA BHIXOHOTO HANPKCHHS

m=p3«LF»«CR»- nepesoa redepatopa B pexiM «OMy» Meannp BHyTpeHInit
f0=12345678n0  «LF»«CR» - BBOI 30a4ECHUS HECYIIE YacToTh
f2=12345n0«LF»«CR» - BROJ 30a4eHNA MOLYIHPYIOULEii YacToTsi
u=123n0«LF»«CR» - BBOJL 3HAYEHWUS BHIXOAHOIO HANpPsKeHns
p=1234«LF»«CR» ~ BBOJ1 3HaueHUA Aesnaiin GM monynsuny
(mmcxper 0,1%)
m=fT1«LF»«CR»- niepeso renepatopa B pesxum «UM» BHemHAsN MOy I UMs

a0«LF»«CR» - ycrasoBKa mkamel 30x |
al«LF»«CR» - ycTanoBka mixanbt 50x1
aZ«LF»«CR» - ycranoBka mkansl 100x10
a3«LF»«CR» - ycTaHoBka wkanst 30x10

{0=12345678n0«LF»«CR»- BBOA 3HauCHHs HeCYILIEH YacToTh
u=123n0«LF»«CR» - BBOJI 3HAUCHHSA BLIXOIHOTO HANPSHKCHNS
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m=12«LF»«CR» - nepeson reneparopa B peskiM « M sin BHyTpeHuui
{0=12345678n0«LF»«CR»- BBOJ 3HaUeHHA HecyieH 4acTOTh
f2=12345n0«LF»«CR» - BBOA 3HA4EHUs MOAYIHPYIOUIEH 4aCTOThI
u=123n0«LF»«CR» - BBOJ 3HAUEHNS BHIXONHOTO HANPSIKEHNUs

m=f3«LF»«CR»- nepesoy rerepatopa B pesxkiuM « UMy Meannp sHyTpenHui
f0=12345678n0«LF»«CR»- BBOA 3HaueHUs HecynieH HacTOTh

2=12345«LF»«CR» - BROJL 3HAYEHHS MORYJIHPYIOMIeH HacToTsl
£3=12345678n0«LF»«CR»- BBOJI 3naueHuns aeBvauuy UM mogynsumn
u=123n0«LF»«CR» - BBOJ1 3HaYCHUS BBIXOAHOTO HaNpaAKeHHA

m=f4«LF»«CR» - nepesoa renepatopa B peskum « UMy nuHefino-4acToTHas
f0=12345678n0«LF»«CRx»- BBOA 3HaUEHUA HeCylleH YacToThl
u=123n0«LF»«CR» - BRO/I 3HAUEHHS BBIXOJHOIO HANPsKeHHs
f1=1234n0«LF»«CR» - BBOJ 3HaueHHs napaMeTpa AF (AFmin =
P kl'u, amcxper 1 TI'u)

11=1234n0«LF»«CRy» - BBOJ1 3HaueHHd napamerpat (tmin =1 mc,
auckpeT IMKc)
12=1234n0«LF»«CR» - Broj 3nauenus napamerpa T (T min = 1 mc,

auckpeT IMKc)

m=f5«LF»«CR»- nepesoj reHepatopa B peskum « UMy anHefiHo-uMny/LCcHas
f0==12345678n0«LF»«CR»~ BBOJ 3HAUCHUS HeCyLIEH HacTOThI

u=123n0«LF»«CR» - BBO/L 3HAYECHMs BLIXOZHOTO HANPSLKEHHA
f1=1234n0«LF»«CR» - BBoA 3nauenns napametpa AF (AFmin=

I k', nuckper 11)
t1=1234n0«LF»«CR» - BBOJ 3HaveHKs NapameTpa t (t min = 1 mc,

JMCKpeT IMKC)
12=1234n0«LF»«CR» - BBoa 3nauenus napamerpa T (T min = | mc,
auckpeT IMxc)

m=i1«LF»«CR» - nlepeoy rerepartopa B peskum «MM» Brewmngs
0==12345678n0«L.F»«CR»- BBOA 3HaueHUs HECYIEH HacTOTh!
u=123n0«LF»«CR» ~ BBOJ| 3HA4EHHA BBIXQHOTO HANpPHKCHUS

m=i2«LF»«CR» - neperoj reneparopa B pexum « My BHyTpeHHs
f0=12345678n0«L.F»«CRx»- BROZ 3HAUEHNs HECY ISl YACTOThI
u=123n0«L.F»«CR» ~ BBOJ 3HAUEHUS BLIXOOHOTO HANPKEHUA
t3=12345n0«LF»«CR» - BBO 3nauenus napamerpa Tunn (Tmin=
! mxc, mmckper 0,1 Mkc)
t4=12345n0«LF»«CRy» - BBOJ 3HaveHus napameTpa tumn {t min=
1 mxkc, anckper 0,1 Mxc)

1eLF»«CR»-BbIX0/ FEHEPATOPR M3 POKMMA AHCTAHIMOHHOTO YIIPABICHHA,
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9 TEXHHUYECKOE OLCJHIYKUBAHHE
9.1 O61mmne ON0KeHH

9.1.1  Bo Bpems, 0 1 nocsie nposenenHs paboT no yXozy 3a TeHepaTopoM
Heobxoanmo cobmonate Meph! H€30NaCHOCTH, H3JTOKEHHbIE B 1. 8.1,

9.1.2 O npoeNeHnbIX ONEPAMAX 1O TEXHHIECKOMY 00CITyKHBAHHIO
HeoOXoAMMo fenath OTMETKH B opMynape nprbdopa.

9.13 Tlopanok ¥ nEpHOAYHOCTb TEXHHYECKOTO OGCHYKHBaKN 3aBHCAT OT
STAanoBR 3KCANYaTalUH (HENOCPEACTBEHHOE MCNONb3OBAHHE 110  HAHAUEHHID,
XPAHCHHE KPATKOBPEMEHHOE WM JUTHTENbHOE, TPAHCHOPTHPOBAKHE).

9.1.4  Texuuueckoe o0CHyKHBAHHE BKJIFOUACT KOHTPOJbLHbIT OCMOTP 1
YCTpaHEHHE MEIKHX HeHCHPaBHOCTeH, a Taloke NePHONMIECKYI0 ToBepKy pubdopa u
NOJATOTOBKY K HEH.

9.1.5  Tlpu xOATPOSILHOM OCMOTpE NPOBEPAETCA KITABHATYPA, PAsheMbl, Kabesnn
W NPUHAIEAKHOCTH, MPOU3BOAMTCA OuMCTKA Npubopa OT Meliy M rpasu 6e3 ero
BCKPbITHA,

9.1.6  Heuncnpasnste nprbopel HANPABASIOTCH B PEMOHT.

9.2 Kanunbposka (Beejente nupoBbiX NONPaBOYHLIX
koypPuineHToB)

9.2.1  KanubGposka reneparopa oCyMECTBISETCA BREACHICM KO (PUUMCHTOR
B mudposom Buge 6e3 BekpbiTHs TipuGopa. Uniposas xanubposka NpoBOIHTCH B
MCHIPaBHOM TEHCPATOPE IIPW  NEPHOIMUECKOM  OOCHYKHBAHHH [ KOPPEKIHH
BpeMeHHOTO Apefida JMeKTPHYeCKHX 37IeMEHTOB.

9.2.2  PerkomeHayeMas nepHoaHIHOCTs KaMHOPOBKH FeHepaTopa — NBa/ATE
HETHIPE MECALA, a TAKIKE N0 Mepe HEOOXOAMMOCTH - NePelt OUepeHoil NoBepxoil.

KannbposKy pexoMeHIyeTcs NPOBOIHTH NMOCHE PEMOHTA, NPONOKATENLHOIO

xpaHeHns (6osiee OIHOTO TOMA) WM MPOIOIIKMTENLHOTO NPeGHIBAHNS NPH NPelieiih-
HEIX TeMNEPATypax (HECKONBKO Mecsalen). HeobXoammocTs TONoHuTeNnsHOH
KanubpoBKK ONpenesseTcd Mocle NpHpaGoTKit FeHepaTopa JUIHTETBHOCTRIO He
Menee 24 1.

9.2.3  KanuGpopxa reHepaTopa NPOM3BOANTCS Ha NPEaNPHATHH-HITOTOBHTENE,

10 XPAHEHHUE H TPAHCHIOPTUPOBAHHE

10.1 Tlpubop MOXKeT XpaHHTRCH B OTAIUIMBAGMBIX H He OTAlHIBAEMBIX
XpaHMTHLIAX B YIIAKOBAHHOM BHIC.

Yenosus xpadenns npubopa B OTanMBacMBIX XpaHHIHIIAX:

a) TeMueparypa okpyskaromero po3ayxa ot 5 no 40 °C;

6) OTHOCHTE/IEHAN BIAXKHOCTL BO3LyXa 80% npu temneparype 25 °C

Venorua XpaHeHHs NprGOpa B HE OTANNMBACMEBIX XPaHIIHIIAX:

a) Temnepartypa OKpyXalLero Bo3ayxa or Munyc 25 no +50 °C;

6) OTHOCHTENBHAT BNAKHOCTE BO3MYXa 90% nipn temnepatype 30 °C
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10.2 Tlpubop B TpaHCHOPTHON YNakoBKE HONYyCKaeT TPAHCNOPTHPOBAHHE
BCEMH BHAAMH TPAHCHIOPTA MPH YCAOBHH 3alUThl €r0 OT NPAMOFO BO3AEHCTBUA
aTMOC(EpHbIX OCAIKOB, arPECCHBHBIX AHAKHX H TBEP/IbIX BEUIECTB.

10.3 Tlpubop MOKET TPAHCNOPTHPOBATBCH NPH TEMIEPATYPE OKPYIKAIOLIErO
Bo3ayxa OoT MuHyc 25 po +50 °C n oTHocutensHoO# BnaxsoctH 90% npw
Temneparype 30 °C.

11 YTWIN3ALNA

11.1 Tlpubop T4-219 He comepkuT B3PBIBOOMACHBIX, NOKAPOONACHBIX,
PAIMOAKTHBHBIX, PTYTLCOACPKAWMX M AP. KOMIOHEHTOB, CHOCOOHBIX HAHECTH
yiep6 JoA9M WIH OKpYKarolel cpesie, W He NPeACTABISET OMACHOCTH AJTA KI3HH,
340pOBBA JHOAEH 1 OKPYXKalouiell Cpeapl nocie OKOHYaHNe CPOKa cIy kOB, NO3ITOMY
yTuansaunsa npuGopa He TpedyeT cneunansHeix Mep 6e30MacHOCTH.

11.2 Tlpuwemune B HeroAHOCTL NpUGOPLI CHUCHLIBAIOTCA H pa3dnpatoTes (MK
fepenatoTes CREUMAnM3NPOBAHHBIM NPEANPUATHAM s pa30opkn U nepepaboTkn).
CocTaBHble  4acTH, MOLIeKailue HanbHelled nepepaloTke ¥ BTOPUHHOMY
HCTIONB30BANNIO, TIOCTIE PazbOpKH COPTHPYIOTCH TO IpyniiaM, COOTBETCTBYIOLIMM
TexHonorny nepepaborru. T1o Mepe HAKOIUIEHHS HOCTATOYHOTO KOMHYECTRA OTXOHOB
oT pa3bopku npubopoB uUX CHAOT CHEUMANM3MPOBAHHBIM TDIPEINPHITHAM I
JansHeineil nepepadboTky.

11.3 Tlpubop collepkuT cneayiouine KOMIOHEHTHE, NOVIEKalNe AanbHeliei
nepepaboTKe W BTOPHUHOMY HCTIONE30BAHUI:

a) IIACTUYECKIE MaTepHaibl — JETATH KOpHyca;

6) uepHBle MeTabl — MarHHTOITPOBO/ CHITOBOTO TpaHcopMaTopa, CTaiLHON
Kperex;

B) Mejb — B CHJIOBOM TpaHcdopmarope, nevdaTHofl ruiate, cOeAMHHTEIbHBIX
nposonax # kabenax;

T) MeZHBie CTLIaBbl (JlaTyHb, OpoH3a) — HeTany paybeMoB, 3KpaH W Ip.;

1) ABOMHHHHA ¥ aMOMHHHEBBIC CIUTaBhl — OCHOBAHWA, DKpaHbl, PAIMaTOpHL,
NAaHeny, pyuKa, WHITLAHKH, 3IEKTPOIHTHUYECKHE KOHASHCATOPB! H AP.;

€) AparoueHHbIe MeTaLThl (301070, cepebpo u naananuii) — Herainy pazbeMoB,
NOKYfTHbIE KOMIUIEKTYIOMHE H3AENHA.

CieaeHusl O KONMYCCTBEHHOM  CONEP/KAHMH  APArOUEHHBIX M LBETHBIX
MeTanmnos B Tipudope M 0 MecTaX PacnonokeHHA JieTatell W cOOPOMHBIX eIUHMIL,
coflepKalluX AParofeHHsle M UBCTHRIC METANNbl, npHBeAcHs! B dopMymdpe Ha
npudop.
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12 METOJHNKA NOBEPKH
12.1 OOnme csejienus

12.1.1 TTosepxa reneparopa I'4-219 gospkna NIpoOBOIHTLCS TIPH €70 TIPHMEHE-
HHU B cpepax pacnipocTpaHeHid rocy JapcTBEHROTO METPOIOTHYECKOTO KOHTPOIA 1
nHanzopa (F'MKuH).

12.1.2 TipuGopsl, noctaeiasemsie no koutpakty MO PO npw Brinveke noneep-
raloTCst NOBEPKE 110 TOWHOCTH YCTAHOBKY KO3 HIenTa aMIUINTY AHON MOy IS LMH
B 32 F'HUHH MO P® na Boennom dTaione B3-17.

12.1.3 Tlosepka reuepartopon I'4-219 ocyuiecTaseTca He peke OJHOTO pasa B
rof.

12.1.4 B npouecce 3Kcruyaraimy npubopa 1pH ouepeaHoi NoBepKe u Tochne
peMOHTa TNoBEpPKa TOYHOCTH YCTAHOBKH KOdD(PQUIHEHTA aMITIITYAHON Momynsumm
mokeT nponssomuThes 32 HMHUM MO PO no yemorpennio notpeburens B
3aBHCHMOCTH OT ycnoeui skcnayarauun. [losepka renepatopos ['4-219  moxer
OCYWECTBAATECA B HENOMAHOM [MANA3oHe [apameTpoB B COOTBETCTBHH ¢
TOTPEOHOCTAMH PHMEHEHHS.

12.2  Onepaunn nosepkn

12.2.1 Tlpu npoBeneHuy NoBePKH NOMKHBI OBITh BRITOJHCHB! ONCpalliu,
ykazaHubie B tabnuue 3.

12.2.2 Tlpw oTpuuaTeibHBIX Pe3ysbTaTax NOBEPKH IeHepaTop NpH3HaeTcs
HENIPHTOOHEIM K TIPHMCHEHHIO W Hanpasnsercs B pemoHt. [lpu 3tom racures
KJieHMo.

12.3 Cpeacrsa noBepxn

12.3.1 Tipu npoBeAcHNHN MOBEPKH JOIKHBI OBITH IPHMEHEHB! CPEIICTRA
TIOBCPKY € XapakTePHCTHRAMM, YKazaHHsiMu B Tabnuue 2.
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Tabnuna 2
Tun CH Ipume-
WIin Vicnonbzyemble OCHOBHbIC "aHHe
Haumenosanue ~
oBosHaue- | Texmudeckue xapakrtepuctukn CH
HHE
BonsT™meTp Hiamepenue HanpsxeHui
NEPEeMEHHOro ToKa tiepemennoro Toka 0.01 -1,0 B B
o B3-49
JUOIHBIH nonoce yactot 20 Ny — 100 MlNu ¢
KOMIIEHCAUMOHHbI norpemHocThio + 0.3 %
Hactoromep
o on HzmepeHie 4acTOThHl BRIXOQHOTO
INEKTPOHHO- 43-63/1
. CUrHaJIa FeHepaTopa.
cYeTHBIH
Hzmepenne cnexTpanbHbixX
Anannsarop )
P, C4-60 | XapaKTepHCTHK BbIXOJHOIC CHTHANA
P reHeparTopa.
HaMepenne CnexTpatbibX
ARanuzarop _
CK4-39 |xapakTepHCTHK BBIXOQHOIO curnana
cTieKTpa
reseparopa.
Hsmepenue norpebnsemolt
MyabTumerp B7-64/1 |MOWHOCTH # PERKHMOB
PAanHONIEMEHTOB,
Habtmonenue napameTpos
Ocunnnorpad C1-65A jorubaroniell qeMOaYIMPOBAHAOrO
cHIHANA
C1-97
Ocupniorpad (C1-108) Wsmepenne napamerpos AMM




Tponomxenne Tabnuuet 2

| TunCH | Tpume-
WK Hcnonbayembie 0CHOBHBIE vanue
Hanmenosanme ,
oGo3naue- | TexHHyeckue xapakrepuctakn CH
Hue

YeTanoBka 14
At Wamepenue napaMeTpos

TIOBEPKH Ji1-14/1
BCTPOCHHOrO aTTeHIoaTopa
ATTEHIOATOPOB
Wamepurens CK3-45 HMamepenue napaMeTpoB MOAYIALMY
MOAYNSLMN ~ B npouecce KanubpoBxu
I"eneparop I"'4-164 Mcrounnk cHrHajia reTeponita
. 3-118, [HcTouHWK BHEMIHETO
["eneparopst .
I'6-31 | MOAYJMPYIONICrO CHTHANA
Hunanazon perynupyempix
‘Eggogigc JIATP-1M ipanpsxennit (198 - 242 B) £10 %,
P P MOILHOCTE He MeHee 250 BA
IBM-coemectnmocTs. PaboTa
Tepconanpublil nporpamm o ynpaenennem DOS,
PC-AT .
KOMIIBIOTED Windows,
VeTaHoRKA [Mepemennoe nanpsxenue 3 kB,
c VITV- 10M 50 T'u, noCTOSHHOE HATPKERHE
npoOoitias
1,5 kB
JInneiika T"OCT 427
, rocrt "
Becs 14004 ”3M€pﬂ€Mbm BEC IO 10 Kr
Tepmomerp TOCT | Onanazon 0 - 55 °C; uena aenenns

28498 10,1 °C; norpewnocts 0,2 °C

12.3.2 TIpu npoBeneHRM NOBePKH paspelacTCs NPUMEHSTS ipyrie
nIMepHuTenbLHEIE TpUbopH, o0ecneyHBaLINe HIMEPEHHE COOTBETCTRYFOUINX
NIapamMeTpos ¢ TpeOyeMoit TOYHOCTBIO

12.4 Tpebosanns Ge30MacCHOCTH

12.4.1 TTps nopepke reseparopa HEOOXOAHMMO COBNIOAATH HPABIIIA
6e30TaCHOCTH B COOTBETCTRUH ¢ NoapasziessoM 8.1 HacToANIero pyKoBOJICTRA 110
IKCAAYATANH H TPeGOBAHNAMH SKCITY aTALHOHHON JOKYMEHTaUNH HA
IPUMEHAEMBIE CPECTRBA NOBEPKH.
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12,5  VYcaosus noBepkH H NOATOTOBKA K Heit

Tlpy npoBeleHNH OfEPalnH NOBEPKH JOMKHBI COOMIOAATHCA CIIGAYIOWHEe
yCIOBHs:

12.5.1.1 Temneparypa okpyxaomedt cpenpi (20 £ 5) °C

12.5.1.2 OTHOCHTEIbHAS BAKHOCTE Bosayxa 30 — 80 %

12.5.13 armoceproe nasnenve 84 — 106 klla, 630 ~ 795 MM pT. CT.
12514 nanps:keHue nutarowiei cetn (220 + 4,4) B wacrotoii (50 = 1) I'u

¢ COIEPKAHNEM TAPMOHHK 110 5 Yo.
12.6  Ilpomenctie NOBEPKH

12.6.1 TMosepsemble METPONOTHUECKHE NAPAMETPHI YKa3aHbl B Tabmune 3.




Ta6nuna 3 - TTapametpsl onpeleneHus HOTPeHHOCTH reHepaltny
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HanmenoBauue

Hposepsieman

Honycrumoe

Hsmepeunoe

Pesam [pimeuane
napaMeTpa OTMETKA 3HAMICHNE 3HAYCHMUC
2 3 4 5 6 7
HI* | Tlorpeumocrs 1 | 100,0000 MI'u | + 300 I'y
nrar yeranoBkH 99,9999 MI'u
HacTOTH 99 9998 MI'it
99,9990 Mt
Hecratmwibsocts | Tsrs + 50Ty
HACTOTH n3Mepemi B o
Fy= 100 MI'y, | rewerme 15 o
Ug=1B MHHYT
[Morpemnocre 1 | 101’11 +87 MB
HepasHoMepHoots | | ki
VCTAHOBKHA 100 xI'n
MAKCHMANBHOTO | | MI'g
yposns 100 MI'i
BLIXOJHOTO
curpana Uy =118
Hecrabwipwocts | iaTh He Gonee
YpOBHS HaMepeHnii B 23 MB
BBIXOHOTO Teaenne 15
HATPSIKCHIS MUHYT
Fy =100 MI'y,
Usg=1B
Yposens -35 xb
FAPMOHITICCKIX
COCTARASIOIIX
Mapaswruas 511
JACBHALHS
YACTOTHE
Fy =50 My,
Up=028B
UM | [TorpensocTth *] nb HMenonpsosate
YCTAHOBKH - 141
BLIXOIHOTO
YpOBAS
-10 nb 6.5 MI'y
-20 ab 6.5 Ml'u
=30 11b 6,5 MI'u
-40 1b 6,5 M
 -50 1b 6,5 MI'n
-60 ab 6,5 MI'u
=70 ab 6,5 MI'n +2 1B
-80 nb 6,5 MI'y
-90 ab 6.5 Mi'u
-100 1b 6.5 MI'nt




Tponomxenne Tadn. 3
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BOIOCH YACTOT
MOZYIHIHE OT
BHCIIHETO
HCTOMITHKR

Fn =10 MI'y

Bueurnss
HCBHALHS
0-360 rpaiycos

1 2 3 4 S 7
3 | AM | Tlposepxanono- | Fa=30011- Busyansnoe
Chi yacToT Moay- | 20 kI Habmoaenne
ssun o BHei- | Ko =0-100% TICMOZYPOBAHHO
HETO HCTOYHHAKA 1o CHrBATA C
Fu =10 MI'y, BhIxoxa CK3 - 45
Us =300 MB
Iposepxa
napamerpos AM
MOJIYIISIIIH 0T
BHYTPCHHETO
HCTOYHHKA!
Fr= 100 MI'n,
Kuon = 80%
Ug =300 uB
Fum =1kl + 0,05 'y
Fumon =
1,0001 kl'y
Fmon =
1,0002 xI'n
Fsmoa=
1,0010 it
Fam=10xl"y +05 1
v =100 xI'y + 51
4 | UM | Ilposepkanoso- (Fm =300 1~ BusyaneHoe
chbt wacToT MoAy- 20 kI’ nabmongine
SUEH 0T BHedi- | Bremss JCMOIVIMPOBANHO
HCTO HCTOYHUKA: | JICBHAL o CHTHAMA ¢
Fu= 100 MI'y, (0 100% seixoaa CK3 - 45
Us=0,5B
Iporepka
napamerpos UM
MOJYISHN OT
BHYTPCHIETO
HCTOUHHKA:
Fn =100 MI',
Hewnangs 50 k1"l Fus=1 kl'ng + 0,05 Ty
Us=035B Fm=10 'y +0,5T
Fan= 100 k11 +51
Fr= 100 MI'y, Jesuanus +200 'y
Fm =41 k' 98,6 xI'iy
Us=200 mB
5| OM | llposepxa 300 M'-20 'y Bugyannnoe

HabmoneHue
JEMOTYIHIPOBAHH
010 CUPHANA ©
sexona CK3 - 45
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Tpomomxenue Tabn. 3

1 2 3 4

L
o
~3

Iiposepka
napamerpos GM
MOAYIAIAN OF
BHYTPEHHETO
MCTOMHUK
Fri= 50 MI'o.
Jensnarnua 180°,
Up=0,5 B

Pao= Tl + 0,05 T
Fm=10xI'11 0,51
Fa= 100 xl'n +£5 Ty

Fu= 100 MI'n, Jennanus +0,27°
Fm= 10 kl'y, 137.8°
Ur=200 MB

12.6.2 TlpH npoBeHCHHT BHEIHEro OCMOTPA [IOJDKHBI OblTb NPOBEPEHHBI
HENOCTHOCTD
KOpIyca reHepatopa, Kabess nmuraHns, a Tak ke NpaBuiIbHOCTE PYHKIMOHNPOBAHHA
opravos yrpassienus. I'eHepaTopsl, uMeromue AepeKThl OpakyoTes H HANPaBsIOTCS
B PEMOHT.

12.6.3 Jinana3ox yacToT, Wiar YCTAHOBKH H AOTPEINHOCTD YCTAHORKKM YaCTOTh!
ONPEISAAIITCH HE MEHEE YeM B TPEX TOUKAX YacTOTHOrO ANAfa3oHa: 3To Kpaiinue
toukn 1 't w 100 MI'n, a tax xe B cepennye uanazona Ha vactore 50 M. ns
ITOrO COSNUHNHTE NpHGopsl o cxeme:

14-219 43-63

BrmiounTh NpuGopsl ¥ BbiAepXKaTh 30 MUH /I NPOrPERa 4acToTOMEepa
43-63/1. YeraHoBuTh reHEpaTop B peskiM HakatheM KHonku «HIM. Yeranoruts
3HAYEHHE BBIXOAHOTO HanpmkeHns 1 B, YoraHoBHTb 3HaUEHME HACTOTH PaBHOE
1,000 T'u. Tlpou3ssecty namepenue nepuona konebanuii no kaHany b wacroromepa
Y3-63/1 ycTaHOBHR NPH ITOM BpeMs cHeTa 10" MC/MHOXKHTEND 1 METKI BpeMEeHH
107 . TTponssecT He MeHee 3 M3MEPEHHIT i BBIYMCINTE Cpe/licapidMeTHIeCKOe
3IHAYCHHE.

TTOrperHoCcTh YCTAHOBKH HacTOThi (8) BRIMHCINTE 110 hopMynam:
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F
HO) 34
S = O‘( H3M

Hiu

rae - FHOM -yCTaHOBJIEHHOE 3HAMEHHE YACTOTH
Fu3M - yepeaHeHHOe 3HAUEHHE YaCTOTh 110 HTOTaM n
HiMepeHnit
fusm- pe3ynLTaT ORHOTO H3 N H3MEPEHUHA NPH YCPpeaHEHNH
N - KONHYECTBO U3MEpEHNi NPH YCPEeIHEHUN
Jins nposepky wiara nepectTpoiiKn, TIPOM3BECTH aHAJIOTHYHBIC H3MEpEHHs B
toukax 1,001 Iy, 1,002 Ty, 1,010 T'g ¢ BeluscneHneM cpegHeapHPMETHHECKOro
3Hadents, YCTaHOBHTL 3HaueHHe Hactors! paenoe 100,00000 MTu. Ilpoussecty
H3IMEPEHHE MacTOThl KoneOanuil o Kanany «Ay uwacrotomepa H43-63/1 ycranosue
ApH 3TOM BPEMst CHETa 10° Mc/MHOKUTEND.
[MorpewnocTs yeTaoBkH 9actorst (A F) BbiaucinTs no dopmye:

5
AF = _HOM___usy (0

H3M

riae - From -YCTAHOBNECHHOE 3HAYECHUE HacTOTh!
Fuam - H3MEPEHHOEC 3HAYCHHE HacTOThI

Jins nposepks wara nepecTpoiky, NPOH3BECTH AHANOMHYHLIC M3MEPCHUA B
Toukax 100,00001 MT'y, 100,00002 MT'y, 100,00010 MI', 10000100 MT'n,
VCTanoBUTE 3HaueHHe uacTtoTsl pasroe 50,0000000 MI'u. Tlpoussectn m3Mepenne
wactoThl Konebauuil no kamamry «A» wactotomepa U3-63/1 ycraHoBWE NpH 3TOM
Bpems cuera 10° Mc/MuoRHTE!D,

[MorpemHoCTs YCTaHOBKH uacToTs! (A F) Beimucnuts o gopmysie 1.

Jlng  npomepks 1uara NepecTPoiikM, MpPOM3BECTH H3MEpeHus B TOUKaX
50,0000001 MTn, 50,0000002 M@y, 50,0000010 MI'u.  Yceranosurs 3Hauenue
yactoTk pagnoe 100,000000 MIMu. Tpoussectn u3Mepenue HacToTsl Konebanuii no
kaHajy «A» uactoromepa U3-63/1 yCTaHOBHB NPH 3TOM BpeMst cueTa
10" mc/MuOKUTES.

TTorpewmHocTs yCTaoBKy Yactotst (A F) Baraucnuth no gpopmyne 1.

12.6.4 HectabWibHOCTb HaCTOThl CHIHANA FEHEPATOPA ONIpelenseTes
waMepenneM uactotsi 100 MIn na Brixone uactotomepom Y3-63 8 teuchue 15
MuUHYT (nocie nporpesa mnpubopa M uwactoTomepa B Tedenue 30 Mxmy1) ¢
PErHCTPANMEH H3MEPeHNS HEPE3 Kazkabie 3 MUY ThL. Bpemsi cuera 1acToToMepa 10%
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HecTabuILHOCTE HACTOTH BBHIMHCASIOT Kak OTHomeHHe Hanbonbiel pazHuib
SHAYCHHH 4acToT CHrHAna, M3MEPEHHBIX 3a 15-MUHYTHBIT HHTEpBAN BpEMeHH, K
3HAYSHMIO YCTAHOBNEHHOI YacTOThl.

12.6.5 OnpeneneHue NOTPELIHOCTH YCTAHOBKH 3HAUSHH BHIXOIHOIO CHIHANA
na Harpyske (50 1 0,5) OM npooayTcs He MEHEE YEM Ha TIATH YacTOTaxX JHAaNa3zoHa
MpH YCTaHOBJICHHOM 3HAYEHHH BrIXOAHOro curvana 1 B, B guanazone 9actor 1o
50 xI'u manpskenve namepgercs sosisTMeTpoM B7-64/1. B nuanasone wactoT g0
100 MTI'u Hanpskenue mamepsiercs npudopom B3-49,

TMorpewHoCTs YCTAHOBKM 3HAUEHHS BBIXOOHOTO CHIHANa BHIMHCIAIOT Kak
pazHOCTh MEXKIY YCTAHOBACHHBIM M H3MEPEHHLIM 3HAYCHUEM B abCOMOTHLIX
eIMHULAX o opMmyne

A Usbrx = Ubom — Unzm (2)
Wi no gopmyie:

1
S Userx = 20 1g 1% o5 3
{7 wsm

B OTHOCHTEIIbHBIX CAMHHLIAX,
rae  UHOM - HOMHMHAIBHOE 3HaYEHHE BRIXOJHOTO Hanpskenus (1 B)
UH3M - 3HaueHHe HANPsHKEeHUS H3MEpeHHoe BONbTMETpoM, B
HeparHoMepHOCTE 3HAYCHUS BHIXOIHOTO CHTHANA BRIYHCIAIOT KAK PAZHOCTE
MEKLY MaKCHMATbHBIM M MHHUMATEHBIM H3MEPCHHBIMH ZHAYCHNAMMU B paboucm
JIHAnazoHe YacToT B OTHOCUTENBHBIX EIHHHLAX 10 hopMyne:

7
8 Usbix =20 Ig %’3“3‘ ob €)
min

rae  Umax - MakcuMaTEHOE M3MEPEHHOE 3HAYEHNE BRIXOAHOIO
HaNpsHKeHus B pabotelt ogoCe reHepaTopa;
Un3M - MUHEMATIBHOE H3MEPECHHOE 3HAYCHHE BBIXOAHOTO
Hanpmkens B pabovedt nosoce redeparopa.

OnpenelicHne  MOTPEIIHOCTH  3JIEKTPOHHONH  PErylMpOBKH  BCTPOCHHBLIM
arremoaropom B auanaszone ot O nb a0 muuyc 60 nb wa Harpyske (50 *£0,5) Om 8
manasode a0 50 kI'm u nanpsxenuu Beixogdoro curdana or 1 B no 5 mB
NPOBOAMTCH NpH oMol BaikTMetpa B7-64/1. B mumanaszone mo 100 MI'y
wanpsxennn o1 1 B 1o 10 MB namepenus nporoaaTes npubopom B3-49.

TlorpeiiHocTh  YyCTRHOBKH 3HAYMEHHA BBIXOAHOTO CHTHANA BBIYHC/SHIOT 1O

dopmysne 3.

OnpejeneHie  NOTPEUIBOCTH  WICKTPOHAOH  PETYARPOBKH  BCTPOCHHBIM
arremoaropom B auanazone or 0 nb go munyc 100 a5 na narpyske 50 £0,5 Om u
HanpskeHui BeixoaHoro curnana or 10 MB no 1 MkB nposogntes npn nomouy
vsMepuTens 3atyxanua J11-14/1 na vacrore 6,5 MI'u,
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[4-219 A1-1471

20 8B 6 ab

Yeranosuts reneparop 1'4-219 B pewum « MMy, necymas vacrora 6.5 MI'y,
BbIXOAHOE HanpskeHue 1 B. Tymbaep nossapHoOCTH ynpapasaiowero HanpsukeHna
[11-14/1 ycranosurs B BepxHee nonoxeHue. Haxars kHomky «Apt». Pyukoft
«Yposens [TTU» yCcTaHOBHTL 3HAYSHHE Ha mKane «ATreHwartop» 6anzkoe k 0 1b u
HaxaTh KHOMKY «COpocy», Yeranosuts Ha 1'4-219 yposeds munyc 20 16 (100 mB) u
3adUKcHpOBaTh yCTaHOBHBUMecH nokazanus J[1-14/1. Vcranosurs wa 4-219
yposeHb Mudyc 40 1B (10 MB) 1 3adnxcupoBarh yCTaHOBUBIIWECS OKAZAHHS
J1-14. Yeranosuts na ['4-219 yposens munyc 60 ab (1 MB) u 3adukcuposarts
ycTaHoBHBLIHEeCH nokasanus J{1-14/1. Haxate xnonky «Crton» # HCKIOUMTH M3
cxembl  arredtoarop 20 ab.  Haxars xnonky «AB™ u 3adMKCHPOBATH
ycranosugimnecs nokasanus  J{1-14/1  (pasHuna ¢ npeasigyniiM  3naueHHeM
COOTBETCTBYET 3HAUEHHIO YAMIEHHOTo atTemoaropa). YcrawosuTs Ha ['4-219
yposenb manyce 80 nb (100 MxB) v 3athukcHpORATE YCTAROBUBIIHECH NOKA3AHMA
JA1-14/1. Yeranosuts na ['4-219 yposens munyc 100 a5 (10 MxB) n 3admkenpoBarts
ycradosnsuitiecs noxazanua J11-14/1 (omnaaemoe Bpems YCTaHOBICHUS NOKa3aHui
10-20 ¢).

Bunmanue! Tipn nposesenwn msmepenuii Bce npudopn! X0JKHBI GBITH
3a3emyieHbl. MaKcuMalbHOe HanpsokeHHe, nojasaemoe Ha Bxoa JI1-14/1 wne
A0 TAHO npesslinaTs 80 mB.

TTorpenHoCTE 3EKTPOHHON PeryipoBKH BCTPOEHHBIM arTenioaTopom ot 0 nb
1o MuHyc 100 ab BhIMMCIAIOT KAaK PAa3HOCTh MEXK/Y YCTAHOBJAEHHBIM H H3MEPEHHBIM
3HAYMEHHCM B OTHOCHTE/TBHBIX eHHHIAX.

12.6.6 Tlposepka ypoBHSs NMapasUTHLIX TAPMOHHUECKHX 1 KOMOHHAUMOHHBIX
CHIEKTPANBHBLX COCTABIMOUWAX NPOH3BOINTCS € MCIIONb30BAHHEM AHANM3ATOPOB
CTICKTPA B JIBYX YACTOTHBIX JMANA3oHax, o0YyCNOBICHHBIX 4aCTOTHBIM AHANAa30HOM
aHAJIN3ATOPOB CIIEKTPA.

B uacroryom guanasone 10 ...500 MI'u u3sMepenus npoBOASTCS PN NOMOLIY
ananmuzaTopa cnektpa C4-60. Ins storo, ycranoeutk reucparop I'4-219 B pexnm
«HI», Boixoanoe Hanpsxenue 50 MB, wyacrora renepaunn 20 MTI'u. Noncoenunurs
BLIXOJl TEHeparopa K BX0Jy aHanmusaropa uepes arrestoarop 20 nb. Ilpn stom na
BX0J aHanuzaropa Gyaer nocrynarh MougocTs He Gosiee 1 MkBT. M3mensa sacrory
redeparopa ¢ jnckpernoctsio | MMy B auanaszone 20 ... 100 MI'y n nadmonas
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CHeKTp curHana B auanasone 10 ... 500 MTi w3MepuTs YPOBEHB CHEKTPATHHBIX
COCTABJIFIOLIMX HMEIOLIHXCH Ha VHAMKATOPE aHanu3aTopa CHeKTpa.

B uyacrotHom nuanazone 1 ...100 My uamepenns npoBoasTcs npu noMoimn
ananmzatopa cnexkrpa CK4-59. [1na storo, yeranosuts reseparop 1'4-219 B pexum
«HD», Brixomnoe nanpsxenne 200 MB, wacrora renepaunu 2 MPu. Toncoennunts
BBIXOJ PeHepaTopa ¢ BXoJy aHanu3atopa. Mamenss wacToTy reHeparopa <
muckpernoctero 1 M, B guanazose 2 ... 30 MIMn n nabmionas crexTp curnana B
amaniazone 1 ... 100 MI'u u3Meputs ypoBeHb CHEKTPANLHBIC COCTABASIOUHE
UMCIONIHECH HA HHIMKATOPe AHANM3ATOPA CHEKTPA.

12.6.7 Tlporepka 4acToThl BHYTPCHHEr0 MOIAY/IHPYIOUEr0 HCTOUHMKA B
pexume «AM» mpouzBonutes sactotomepom U3-63/1 ¢ seixona HU wimepurens
monynaunn CK3-45. Tenepatop meperect B pexum «AM» ¢ moaynsuneit ot
BHYTPEHHETO CHHYCOHIAIBLHOTO HCTOMHIKA M YCTAHOBHTD BRIXOAHYIO HACTOTY
100 MI'y, Beixonmoe Hanpsxenue 300 MB, kosddment mogynaunmn 80%.

TorpewHocTs 9acToTe Moy asimu AF B [y seruncasior o popmyne:

AF = From — Fuam
rae  Fnom - HoMHHAIBRaA 4acTOTa MOAYSUHH, "1t
Fram - m3mepensas yactora Moaynsunu, [y

[lar rmepecTpofiki ©acTOThl MOMYJISUHH  NPOBEPSIOT 1O PEIy/bTaTaM
W3MEpEHUil MACTOTHE MONYNAUNM YCTAHOBJACHHOH HA OIMH INAr OT HAYANBLHOTO
JHAUCHUA, 3aTEM Ha JIBa WIAra, 3aTeM Ha OECATh wWaros. BeIMHCINB pasHuLy MEXIY
pe3ybTaTamu HamepeHnit (oKPYITHB, NpH HEOOXOMMMOCTH, [0 LENOro 3HaMeHns B
CAMHALAX MUHAMAJILHOTO LIara) rnojyyuM 3HaueHne MUHHMANBHOTO ara,

12.6.8 [porepxa napamerpos HM MODYASUHM OT BHYTPEHHERO
CHHYCOMQIBHOTO NCTOYHNKA NIPON3BOIUTCS 1O CISHYIOIINM MapaMeTpaM:

12.6.8.1 [TpoBepka 4acTOTHI BHYTPEHHErO MOAYINPYIOIIErD HCTOUHNKA
nposoantes macroromepom Y3-63/1 ¢ seixona HY mamepuress moayasuwnn CK3-45,
Penepatop mepepectn B pexuM  «UM» ¢ mogynsumedl o7 BHYTPEHHEFO
CHHYCOMIANBHOIO  MCTOYHNKA M YCTAHOBHTL BbiXomwylo uactory 100 My,
BBIXOAHOE Haripshkenne 500 MB, nepnamno monynsiunn 50 ki

HMorpemnocts uacToThl Moy asipt AF B i Berancnsor no dopmyae:

AF = FroM — Fum
rae Fuom - HOMuHAbHAS YacToTa MOV Isun, i
Fuam - mamepennas vactota moayaium, I

Llar  nepecTpodkH  9WaCTOTHI  MOZYJAUMH  TIPOBEPAIOT 1O pe3yJiLTaTaM
H3MEPEHHIT YaCTOTHhl MOAYJISHMY YCTAHOBNEHHON Wa ONWH [ial oT Ha4YaaLHOTO
3HAUCHW, 33TCM HA [IBA LIAra, 3aTeM HA JIECHTH WIAroB. BLIMUC/INB PAHUILY MEKITY
pe3yNbTATaAMU U3MEPeHnit  (OKpPYTINB, NPH HeoOXOMHMMOCTH, 40 UEOT0 3HAYEHNS B
CAMHUIAX MUHHMAIBHOTO 1Hara) NoMyuHMM 3HAYCHHC MUHRMAaNLHOTO mara,

12.6.8.2 Tlposepxa AeBHALMH YACTOTH OT BHYTPEHHETO MOJLYIMPYIOEro
Merounika npoBoIHTCS METOIOM B OCHOBE KOTOPOro nexnt »ddext obpaluenns 1
HY b aMIInTy Akl Hecymelt UM xonebanus (Hyn ¢yuximu Beccenst).
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Ilpu 3wauenusx xoddpdnimmenra UM  konebGanns (oTHOUIEHWE [EBHALMN M
mogynupyrowedt yacrorsl) 2,405; 5,52; 8,65; 11,79; 14,93 18,07 u 1. 4., ammyintyaa
necywedt UM konebanns obpaiaerces B Hylb. [N 21010, yCTAHOBUTH reHeparop
'4-219 8 pexum «4M», BHYTpeHHUH, CHHYCOUIATLHBIA, BBIXONHOE HANPAKEHHE
200 MB, necymag wacrora remepany 50-100 MI'y, wactora mogynsnun 41 kly,
pesuaims 98,6 xIMu. TlogcoeaunuTh BBIXOZ FEHEpaTOpa K BXONY aHanH3aTopa
cnexrpa CK4-59 u poburkcs HabmoaeHus Ha 3KpaHe H300pakeHHd, XapaKTepHoro
st UM xonebaumit. Msmedas nesuamino ¢ guckperroctero 0,01 kM B nuanasone
98,60 ... 98,90 xI'u 1 HaGmoaas cNexTp curhana 8 pailone NCUE3HOBEHHS Hecylel
OTMETUTH T€ 3HAYCHMs AcBHALMM (KpaliHue TOUKH), B KOTOPBIX HECYIlas 4acToTa
HAUMHAET YBEeNHUMBATLCA. PACCHNTAB CPEIHION TOUKY OTHOCHTENILHO KpalHHX 1o
(hopmyne (5), BEINHCIIEM NIOrPELTHOCTEL YCTAHOBKY AeBHaLny 1o dopmyrie (6).

Fe=tot (3)

raie FB n Fu — 3nauenus IOCBHALNM, COOTBETCTBYIOLIME H3IMEHCHUIO
MOAYIMPYIOWER 9acToThl “BBEPX” N “BUN3” OTHOCHTENLHO YCTAHOBACHHOTO
YpoBHA.

o= q00% (6)

Fe
rie F — yCTAHOBJICHHOE 3HAYEHNE ACBHALUH.
Pe3ynpTaThl POBEPKH CUHTAIOT YACRJICTROPHTE/ILHBIMY, €CJIH HOTPEWHOCTD
YCTAHOBKY [CBHALIMY COOTBETCTBYET TpeboBanusm 1. 2.5.3.

12.6.9 Tiposepka HacToOTsl BUYTPEHHETO MOAYIMPYIOLIETO HCTOUHUKA B
pesxame «OMy nponsgoantes uacroromepom U3-63/1 ¢ Beixona HY uzmepnrens
moaynauun CK3-45. Teneparop nepesectH B pexum «OM» ¢ moayasuuein or
BHYTPCHHETO CHHYCOMIANBHOTO HCTOMHHUKA M YCTAHOBUTL BBHIXOHYIO HACTOTY
50 MT1y, eeixoanoe nanpsienne S00 B, nesuanuro monynauun 180 rpanycos.

[MorpenHocTs YacToTh! Moay sy AF B F'I 85IMHCISIOT 110 hopMyne:
AF = Frowm - Fusm
rae FHOM - HOMHHanbHAA H4acTOTa MOy suMu, i

FusMm - u3MepenHas 4acToTa Moayasuny, 'y

llar npepectpoiikxn HacTOThl MOAYJIAUMM  OPOBEPAIOT 110 PE3yibTaTaMm
H3MEpEeHUH HacTOThl MOAYNALMY YCTAHOBJEHHOH Ha OIMH LAl OT HAYAALHOro
3HAYECHMSA, 33TEM HA [IRA I1Ara, 3aTeM Ha ACCATH waros. BHuucans pasHiuy Mexay
PE3YNbTATAMM M3MEPEHHI (OKPYTIMB, NIpH HeoOXONUMOCTH, A0 UEOTO 3HAUCHS B
€IMHHLAX MHHAMAIBHOTO 1HAra) noAyYuM 3Ha4EHHE MUHHMANLHOTO 11ara,

[lposepxa HeBHALMM BHYTPEHHErD MOJYJIMPYIOIIEr0 HCTOUHHKA B PEWHME
« DMy nposoantcs ananornuno UM koneGannam. s 3Toro yCTanoBHTE FEHEpaTop
I'4-219 B pexum “OM?”, pryTpenunil, CHHYCORNANLHLIA. BLIXOAHOE HANPIKCHHE
200 MB, necymas yacrora remepaunn 50-100 MI'y, wacrora momynsunu 10 sl
npesnatps 137,8°. TlogcoequunTs BLIXOJ TEHEPATOPA K BXOMY AHANMIATOPA CIIEKTPA
CK4-59 » goburecs HabGmonenis Ha skpade wiobpakenus, XapakrepHoro s ®M
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xonebanuit. Vizmensas aesHamno ¢ quckpersoctsio 0,19 B puanazone 137,5%,..138,1°
# Halmozan CReKTP CHrHAMA B DAMOHE WCYC3HOBEHMA HECYUIEH OTMETHTH Te
3HAUCHHA NECBHAUWKM (KpAHHHUE TOYKM), B KOTOPHIX HECYLIas UaCTOTa HAYMHAET
YBETHUHBATLCA. PAcCnTaB CPEHIOID TOUKY OTHOCHTENBHO Kpaithux no dQopmyne
{3}, BBIUMCHIAEM TTOTPEHOCTE YCTAHOBKH JIeBHALIH 1o (opmyrie (6).

PesynbTaTel NMpOBEPKH CUMTAIOT YAOBICTBOPHTENLHBIMH, €CHH MOTPEUTHOCTE
YCTAHOBKM HEBHALMH COOTBETCTBYET Tpeboranuam 1. 2.6.3,

12.6.10  Tlposepka BenM4MHLI DAPA3UTHON NEBHAUMM YACTOTHI B pEXXnME
«HI™ nposoawrcs mamepntenem CK3-45 ¢ ucnonssosanieM BTOPOro reweparopa
1'4-219 nan 1°4-164 B KavecTse BHEMHErO reTepoauua. V3sMepenns npoBosTcs Ha
Hacrotax 50 Ml

Ha ofoux remeparopax I'4-219 (I'4-164) ycramasnmeaercs pexum "HI™,
YPOBEHb HANPHKEHUS reHeparopa-retepounna 1B, a uamepsemoro redeparopa
0.2 B. Beixon renepatopa-reTepolMHa HOAKMOUaeTes K pazbemy "TETI - " ya
saaHeit crenke npubopa CK3-45. CurHan n3MepaeMoro redeparopa nomaeTcs Ha
pazeem " BY © " na sammeii crenke npuGopa CK3-45. Ha npuGope CK3-45
smovaoT pexum «MHy, "CK3" ninanazon "18-1000", xnomkn nonoca HY crasst B
nojoxkenne  "0,3...3,4 kI'u". Tlpu u3MepeHnd Ha  reueparope-reTepoauHe
YCTaHABIHBAIOT YacTOTY HIDKE niposepsaemoil wa 1 MTu ( macrora ITH npubopa CK3-
45). Tlpu onpenenennn napaznrioii aesnaunn CK3-45 naxoanten B pexuse «UMy,
a HIMEPEHHOE 3HaueHHe gennrcs Ha 1,41,

12.6.11 Mamepenne napasuTHOil  nesmauus  4acToThl B pekuMe «AM»
nposoantes uamepureneMm CK3-45. leneparop 1'4-219 yeranoBuTs B peskimM «AMby,
HacTOTa BHYTPEHHEro CHHYCOMZanenoro resepatopa 1 kI'n, xkoadduument
moaynsupn 30 %, seixoanoe Hanpmxenne 0,250 B. Wamepenwe nposoaurtcs B
pexume «UM» s CK3-45.

12.6.12Vismepenne napa3suTHON aMIUIMTYIHAsS Moayisuus B pexume «HMpy
nposoauTes usmepntenem CK3-45. Fenepatop I'4-219 ycranosuth 8 pexum «4Mpy,
4acTOTa BHYTPEHHETO CHHyCOMuanmbHoro reHepatopa | xI'u, nesmauns 100 k[,
Bhixo/iHoe Hanpsxenye | B. Mamepente nposoantes B pexume "AM" g CK3-45.

12.6.13 PeaynbTaTel HCTBLITAHME CHUTAIOT YIOBIETBOPHTEIARHBIMH, €CIIH HpPH
H3MEPCHHAX TTApaMcTPOR B COOTBETCTBHMM ¢ myHkTamu 12.6.3 — 12.6.13 noayuens
pesyibrathl  COOTBETCTBYIOUME Tpebosamvam n. 23 — 2.7. B srom cnyuae
coorsercreue  TpeboBanmam n. 2.4.5-247, 2.53-2.54, 2.63-2.64, 27
ofecrieunpacTcs  NPHHIANOM  padoThi M CXEMHO-TEXHNUECKHM  pelicHieM
FeHeparopa.

12.6.14TTpoBepka nporpammusix QyHKIMIT NPOH3BOAMTCS NS YCTAHOBICHUA
TPABWIBHOCTH BHICTABACHHS NAPAMETPOB FEHEPaLMK, COOTBETCTBIA MX MOKARAHMAM
WHIMKATOPA, a TaK e NPaBunbLHOCTh padoTsl naTepdeiica.

Jns nposeenya NPoBePKH NPOrPaMMHBIX (b HKIMIT IIOCOCAHHNTE FEHEPATOP
"4-219 nnrepdeficnsiv kabenem k nopry RS-232 nepconasibnoro komiibioTepa.
3anycTHTh Ha HenonHenue nporpammy Microsoft™ Tepmunais. YcraHOBATE
HacTPo#iky & MeHIo «IlapamMeTpey B COOTBETCTBHH C PHCYHKOM, TIPH 3TOM
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nenosb3yeMeiit nopt RS-232 B cooTBeTCTRUM € peanbHo nenonsiyeMbivt COMI: wan a
COM2:

! Repagasa Taxcra [X] £ » fapsgae m

-G08 AOC OB - [:E“::] g O30 600 t"}zm : P
| © Cranaapmuoe Cornacosanse y W LR TR
| F flockmomne : _Bivsens |
| fgerpoumo ;

- flocumsamnran fepegasa
i 7 3anepxxa Maxay Cumaonarne: LD Eex

i & Dxuaaune 3,3:1 Cumxona

(" Brpasnuears (lepeaanaemoh Texer no Crontuy: [_—5 F_‘

 Npoager, | | Kentposs Yemmocs
T T Donapyxensie Hecyuen

Puc. 8 Brewnnii B okHa nporpammbl Microsoft® Tepmunan B pesxume
HAaCTPOHKH HAPAMETPOR.

HMoaats 8 uurepdeiic cneayouyr NoCAeJOBATENBHOCTL YIIPABIAIOMHX
KOMAaua;

.

m=n

JO=12345678nl)

w=123n3

Ha wnaukarope TeHepaTopa JOMAKHbLI BHICTABMTECA COOTBETCTBYIOMINE
NoKa3aHus

Pexum «HIM

Yacrora regepanun 12,345678 kI’

Boixonunoe Hanpmkenne 123 MB.

TIpon3BecTH M3MEPEHMS BBIXOAHOH 9acTOTbl M HAMPLKCHHA 1O
Mmeroauke 1.12.6.3 n 12.6.5.

12.7  Odiopmiienne pesyibTaToB NOBEPKH

12.7.1 TlonoxuTenpipe pe3yibTarsl TOBEPKH o OPMAIIOT B COOTBETCTBHM ¢
TpeSosanuamu [1P 50.2.006 w BHOCHT B COOTRETCTBYIOUMA pazjen opmyspa
MEPA.411645.001 ©O.

12.7. 20 punarensHble pe3yibTaThl HOBEPKH OOPMISIOT B COOTBETCTRHN C
tpebGosanmsamn TP 50.2.006.
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FIPHJIOWEHMWE |

FABAPUTHBIE PASMEPB! TPAHCIHIOPTHOM TAPbI (1)

306 Maxkc

L.t L.l L1 Y

600 naxc

3

500 mare
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NPHJIONEHHME 2

IABAPUTHBIE PABMEPBI TABEJILHOM YITAKOBKU (Mm)

460

755
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JUCT PEMUCTPALME M3MEHEHMHM

Ne

| 018-12

{ Homepa smcros (crpasuiy) Beero Bxoj- !

B3, | ame- | same- | wo- agny- | JMCTOR uruii Ne
Hel- Hel- BbIX | Jmpo- | (crpa- Ne noxym. conpo- oa, Jlata

HBIX HEIX BaH-~ HUL) B BOJIHTC~

HBIX JOKY- ABHOYO

MENTE HOKYM. H
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