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@ HIIIT MAPC-DHEPT'O

BBEOEHWUE

HacTosmiee pyKOBOJICTBO pacHpoOCTpaHseTcss Ha YCTAHOBKU DJIEKTPOIHEPIeTUYECKUE
stasonHbie «BOT-MD 1.0» (manmee — BOT) wu comepkur CBeneHHUsS, HEOOXOAUMBIC IS €¢
skcruryaTtanuu. Beimyckaercs mo TY 4381-057-49976497-2014.

1 TPEBOBAHUA BE3OINACHOCTHU

1.1 Ilpu pabote ¢ BOT HeoOxoaumo coOrronath TpeOOBaHUS OE30TTACHOCTH, YCTaHOBIICHHBIC
«MesxBeoMcTBeHHBIMU [IpaBuiamu oxpansl Tpyaa (TB) mpu skcrutyatanuu 371eKTpoyCTaHOBOKY,

M, «Dueproatommsmar», 2001 r.

Ilosicnenus cumBosia Ha manensx BOT
npuBeaeHo B paszene 3 (moapaszaen «Brimouenue BOT»).

1.2 BOT olecneunBaer 3alIUTy OT MOPAXEHUS AIIEKTPUUECKUM TOKOM MO TPeOOBAHUSAM
I'OCT 12.2.091-2012, xareropust uamepenuit — I, crenens 3arps3nenus — 1.

1.3 Crenens 3amursl o0ooyek o ['OCT 14254 — [P20.

1.4 bnokwu, Bxoasmue B coctaB BOT u nMeronue KieMmy 3alllMTHOTO 3a3€MJICHHUS, JOJKHBI
GBITB ITOAKJIFOUCHBI K IIIMHEC 3allITUTHOT'O 3a3€MJICHUS 10 IMOAKIHOUYCHUA B3T K CCTU IIUTAHUAL.

2 ONMUCAHUE B3aT
U NPUHLUUMNA EE PABOTbI

2.1 Ha3HayeHue

BOT mnpenHa3HaueHbl AJi1 U3MEPEHMs] AKTUBHOM, PEAKTUBHOM, IMOJIHOH 3JEKTPUYECKON
MOIIIHOCTH U SHEPTUH, YACTOTHI IEPEMEHHOI0 TOKA, HANPSKEHUS U CUJIbl IEPEMEHHOI'O TOKa, YIJIOB
caura ¢a3z, K03)PUIHUECHTOB MOLTHOCTH, U CIEIYIOIIMX IOKa3aTesiel KayecTBa AJIEKTPHYECKON
SHEPI'UU U MapaMeTPOB SHEProNnoTPEOICHHMS:

. CPEIHEKBAIPATHUECKOTO 3HAYCHHS HAMPSUKEHUS TapMOHHYECKOH COCTaBIISAIONICH
(masiee - rapmonuku) ocHoBHOU YacToThl (Us);

) CpEHEKBAIPATHUECKOTO 3HAUEHHs HAIIPSDKEHUST TapMOHKMKH mopsiika h (¢ wactoToit
h-f1) ¢ wacroroii h-f; ms smavennii h or 2 g0 50 (U p);

) CPEIHEKBAIPATHUECKOTO 3HAYEHHS CHCKTPAIBHON COCTABIISAIONICH HANpPSUKECHHS C

gactotor M-f1 s 3uagenuit m ot 0,5 g0 50,5 ¢ auckperHocThio 1,0 (manee — nuaTeprapmorukn) (
(UC m);

o CPEIHEKBAIPATUYECKOTO 3HAYCHHUS TOKA TAPMOHHKH OCHOBHOMW 4acTOTHI (l1);

o CpPEIHEKBAIPATUUECKOTO 3HAUCHHSI TOKA TapPMOHUKY Topsiaka h st 3Hadenuit h ot 2
10 50 (Inn);

o CPEIHEKBAIPATUUECKOTO 3HAYEHHsT MHTEPrapMOHMKM TOKa ¢ uactorod m-fy mms
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suagenuit M ot 0,5 no 50,5 ¢ guckpernoctsio 1,0 (Icm);

o yriia (a3oBOro ciaBura Mexay rapMOHHKAaMH Mopsiika N HampspKEHHs M TOKA OHOU
¢basmr,
ko3 uireHTa rapMOHUKHY Hanpspkenus nmopsaka h as h or 2 go 50 [Ky(h)];
k03 durrenTa rapMoHuKy Toka mopsiaka h st h ot 2 mo 50 [K(h)];
AKTHBHOMW 3JICKTPHUYECKON MOIITHOCTH TAPMOHUKHU OCHOBHOM 9acToThI (P1);
PEAKTUBHOM 3JIEKTPUYIECKOM MOIIHOCTH FApMOHHKH OCHOBHOM 4acToThI (Q1);
cyMMapHOTo Koddduirenta rapMmoHuk Hanpsprerus (Ky);
cyMMapHOTo koadduirenta rapmonuk Toka (K;).

BOT MoxeT ucnonb30BaThesl ISl BHIMONTHEHUS KATMOPOBKU U MOBEPKH CPEACTB U3MEPEHUN
(CH) yka3aHHBIX BBIIIE BEIHYUH U (POPMUPOBAHHS YKA3aHHBIX BEITMYHH.

BDOT MoXeT HCHONb30BaThCS IS XpaHEHHs equHuI] akTuBHOW (BT) M peaktuBHO#N (Bap)
ANMEKTPUICCKON MOIIHOCTH ¥ Tepeaadd dTUX SIUHHI] OT [ 0CyIapCTBEHHOTO TIEPBUYHOTO 3TAJIOHA
eanHULIb dnekTprudeckor MomrHoctu ['DT 153-2012 pabounm sTanoHam U cpeAcTBaM HU3MEPEHUN
(CH) snexTpryecKoil MOIITHOCTH U 3JICKTPUIECKOM SHEPTHH.

BOT npumensieTcs i KOMIUIEKTAIIMK TIOBEPOYHBIX (MCTIBITATEIBHBIX) Ta00PaTOPHIA.

BOT moryT ObITH MCIIOJIB30BAaHbBI MPU KUTHOPOBKE W MOBEPKE CICAYIOMUX ITAIOHHBIX U
pabounx CU s1eKkTposHepreTHUeCKUX BEIUYUH:

- ogHOoda3HbIX U Tpex(daszubix CU akTUBHOHM, pEaKTUBHOM, MOJIHOW MONIHOCTH W DHEPTHUH,
CH npoMBIIITIEHHON YacTOThI, IEHCTBYIOMIMX 3HAYCHUM HAMpPSIKEHUS] M TOKA, ()a30BBIX yTIOB U
ko3 (hpUIMeHTa MOIITHOCTH:

- ogHO(a3HBIX U TpeX(Pa3HBIX CUCTYNKOB aKTUBHOM M PEaKTHUBHOM 2JIEKTPUUYECKON SHEPTUH,

- ogHo(a3HBIX W Tpex(a3HbBIX  BAaTTMETPOB, BapMETPOB W  H3MEPUTEIHHBIX
npeoOpazoBareneil akTUBHOM U PEaKTUBHOM MOITHOCTH,

- JHEpPreTHYECKUX (Pa3oMeTpOB, HACTOTOMEPOB U U3MEPHUTENICH K0P (UIIMEHTa MOIITHOCTH,

- BOJIbTMETPOB, aMIIEPMETPOB U M3MEPUTEIBHBIX IIpeoOpa3zoBaTeyeii HANpsHKeHUsI U TOKA B
MIPOMBIIICHHOM 00J1aCTH YacToT;

- MpuOOPOB ISl UIMEPEHUS MTOKa3aTeNel KauecTBa dMEeKTPUUECKON SHEPTUH.

2.2 OnucaHue B3T u 6510Kk08, 8x00571LUX 8 ee cocmae

BOT cocrout U3 KOMIUIEKCa TEXHUYECKUX CPEACTB, BKIIOYAOLIETO!

- ICTOYHHK (PMKTUBHON MOIITHOCTH Ha OCHOBE: MPOrPaMMHPYEMOT0 TeHepaTopa-CHHTE3aTopa
CUTHAQJIOB TIEPEMEHHOTO HampsbKeHUst M Toka ''DHeprodopma-3.1", ycunmurens TOka, yCHUIHTEIS
HaNPsDKCHUS U TIOHIKAIOIIET0 TpaHCPOopMaTopa HaNPsHKEHHMS

- IEPBUYHBIC H3MEPHUTEIIbHBIC MaCIITAOHbIC TPEOOPa30BATEIH HANPSUKEHUS U TOKA (IeTUTeh
HANpPSUKEHHS ¥ KOMILIEKT IIIYHTOB):

- JIBa CHHXPOHHM3MPOBaHHBIX aHaNoro-mudposBeix mnpeodpazosarens (ALIII) MrHOBEeHHBIX
3HAUCHUIl CUTHAJIOB HAMpPSHKEHHS U TOKa Ha ocHOBe MynbTuMerpa 3458A (Tocpeectp Ne 25900-
03).

- MPEUU3UOHHBI MCTOYHUK OMOPHOM yacToThl A cuHxpoHumzammu ALl BOT wu AIII
noBepsieMbix CU Ha ocHOBe TreHeparopa cUrHaioB mpousBosbHON Gopmbl 33521B (I'ocpeectp Ne
53565-13);

- CHCTEMBl yTpaBieHHUs, OOpabOTKM W TpeACTaBlIeHHA HHOOpPMAIMM HAa OCHOBE
nepcoHanbHoro kommbiorepa (ITK), peanusyromias ¢ HCHONB30BAHUEM CIICIHATH3UPOBAHHOTO
nporpammuoro obecrieuenust (IT0) “"EnergoEtalon™" ¢yHKuuMM BBIYMCICHUS  3HAYCHUIA
U3MEpSEMbIX BENWYHMH, TMpueMa U 00pabOTKU pe3ylnbTaTOB H3MEPEHUN  MOBEPSIEMBIX
(xamuopyembix) CH, a Takxke BbuncieHus nmorpemsocteit atux CU.,

B cocraBe BOT MoryT MCHONB30BaThCs yCTPOICTBA (HAPUMEp, Paanovachl) Ui MpuéMa
CHTHAJIOB CITyTHHKOBOW HaBuranunonHoit cucrembl (mkama UTC), ¢popmupoBaHUS BPEeMEHHOTO
koaa (MHPOPMAIIMHU O TEKYIIUX 3HAYCHUAX BPEMEHH) U MEpeadd dTUX JaHHBIX 000PYI0BAHHIO U
npubopam, BXosammM B coctas BOT.
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Jnsa peanuzauuu noBepku CH smekTpuuecKoi SHEPruM € UMIYJIBCHBIM BBIXOJHBIM
YCTPOMCTBOM METOJOM CpPaBHEHMS YacTOT NPUMEHAETCA BXxoasmuii B cocta BOT
npeobpazosarens "TITHU" (Focpeectp Ne 34892-07).

KonctpyktusHo BOT BhimonHeHa B Buje NpUOOPHONH CTOWKH, B KOTOPOH pa3MeLICHBI
yKa3aHHbIE BBIIIE KOMIIOHEHTH ycTaHoBKM. [IK, Bxoasmuii B cocTaB CUCTEMBI YyNpaBICHMS,
00paboTKH U MpescTaBlIeHUs] UH(QOpMAIMH, pa3MelIeH Ha paboueM CcTolie oreparopa.

Crpykrypras cxema BOT npencrasiena Ha pucyHke 2.1.

[ Y

P4 | —— > ['eHepaTop YaCTOT | . » NTHY
: , : A
y * * A I'I; WyHT WS n3
Cuctema _ LM — Tok Ui KOMMeKkTa :
ynpaBneHus }‘ < (0.1... 50 A) '
n obpabotkn [* ¢ L

nHcopmaunmn \ - A

ALLM - HanpshkeHne :
A T 4 ;
. Y !
! | aenutenb
| : HanpsHKeHNs] 7 .|
i | A .
; | u |
| ‘ NcTouHMK donKTUBHON |
| . —» MOLLHOCTH i :
‘ I
e e e e e e v
44—  AHanoroBbiil CUrHan; - —P Curtankt fakHbIX W S il - [WCKpeTHbIA curHan

ynpasneHus;

Pucynok 2.1 - CrpykrypHas cxema BOT. PU - ycrpoiictBo cunxpounusanuu Bpemenu; CU —
IOBEPSEMOE CPEJCTBO U3MEPEHHIA.

[puamun neiictBuss BOT ocHoBaH Ha aHanmoro-umgppoBoM MpeoOpa3oBaHWM MIHOBEHHBIX
3HAQUYEHUH BXOJHBIX CUTHAJIOB HANpPSDKEHHS M TOKAa B LU(POBBIE KOJbI, U3 KOTOPBIX (GOPMUPYIOTCS
MaccHBbI OLIM(POBAHHBIX BEIOOPOK, € TOCIEYIOIUM BHIYUCICHUEM 3HAUEHUI 3MEPSIEMbIX BETUUNH
13 NIOJYYEHHOT'O MacCUBa JJaHHBIX.

Meton u3MEpEHHsI aKTUBHOM 3JIEKTPHUYECKOM MOIIHOCTH COCTOMT B HHTETPUPOBAHUH
MIPOU3BEACHUS CUHXPOHHBIX OTCUETOB MTHOBEHHBIX 3HAUYCHMI HANPSDKEHUSA U TOKA [0 IEPUOLY
4acTOTBl MX OCHOBHOW TapMOHUKH. M3MepeHuMe pEeakTUBHOM 3JJIEKTPUYECKONM MOIIHOCTH
peanusyeTcs 1o TOMY K€ aITOPUTMY IIPU CABUIE OTCYETOB MTHOBEHHBIX 3HAUYECHUM HANIPSKEHUS
OT MIHOBEHHBIX 3HA4YCHHI TOKa Ha 1/4 mepuoa 4acTOThl KX OCHOBHOW rapMOHUKH.

Onextpuueckoe nuranue BOT mpousBoautcs oT ogHO(a3HONH CETH MEPEeMEHHOro TOKa
gacroroit (50 = 2,5) I'u, manpsbkenumem (220 + 22) B u ¢ ko3pduumeHTOM HCKaKEHHS
CHUHYCOUJIaJIbHOCTH KPUBOH HampskeHus He Oonee 5 %.

O6uwii Bug BOT npuseneH Ha pucynke 2.2,
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Pucynok 2.2 - O6uwmii Bun BOT «BOT-MD 1.0».
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2.2.1 bnok kommyTauum «bK-1.0»
Ha pucynke 2.3 npencrasiieH BU TUIEBOM manenu 01oka kommyTarun "bK-1.0".

|I 3
NN

oo
g

9
@ Baok kommytaumm BK\1.0 \ o
Ycunanteas

TOoKQ

“ I
@ @
e / / BBIKA i

Yeuautean
HANPAXEHWs

. @
\

[3
i

Pucynok 2.3 - Bun nuneBoit nanenu 6;10ka kommyTtanuu "'bBK-1.0"

1 — KHOTKM MOJIa4¥ MATAHUS Ha YCUIIMTEIH TOKA ¥ HAMPSHKCHHSI ¢ HHIANKATOPaMHU
HAJINYMS TUTAHUS HA YCUJIUTENSX; 2 — KHOIKH BBIKJIFOUCHHS TUTAHUS YCUIIATENEH; 3 —
kHomnka «BKJI» ¢ uaankaTopom nomaun HanpsikeHus: nutanus BOT; 4 — xkHomka
«BBIKJI» casitust nutanus BOT; 5 — unanKaTop HaMW4Yus NOAKIIOYEHUS] TUTAHUS K
«BbK-1.0»; 6 — coenuuuTenu HanpsokeHus (haspl, HeWTpans); 7 — coeauuutenn Toka (lo,
1*) no 10 A; 8 — coequuuresu Toka (lp, 1*) mo 40 A .

Ha pucynke 2.4 npencraBiieH BUI 3aHel manenn 61o0ka kommyTaruu 'BK-1.0"

YCUAHTEAD HONDAXEHHS

YenauTeas Toxa

S® °

U+*

y ©

Sneprotbopua Buixon ~220V 50 Hz

L")

1 6

Pucynok 2.4 - Bun 3aaneit manenu 6moka kommyrarmn 'BK-1.0"

1 — neprxatenu MpeIoXpaHUTENeH; 2 — COCTMHUTEINb 3a3eMJICHUS; 3 — COCJAMHUTEIb U
BBIKIIIOUaTeNb nutanus BOT; 4 — coenuHUTENM MUTAHUS YCUIIUTENEH, O10Ka reHepaTopa
«9ueprodopma-3.1», 610Kka po3eTOK; 5 — rHe3a A NOIKITIOYSHHS BBIXOIHBIX CUTHATIOB

nanpspkenus BOT (dasa, veitrpains); 6 — COSAMHUTETHN TSI TOAKIIOYCHUS BBIXOTHBIX

ToKOB ycunurens YT-3.1.
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2.2.2 TpaHcdopmaTop noHuxarowmim ogHodasHbin TM-1.0

Tpanchopmarop mnonwkaromuii oxHodasueiii (TI1-1.0) npexnazHaueH A KpaTHOTO
TIOHWKEHUST HanpsDKeHUs, BhigaBaemoro ycunurenem YH-3.1. Ha pucynke 2.5 mpencraBieH Buj
nureBoii nanemu 6oka TII-1.0.

Te @ @
TpancdopmaTop noHWXarwwmum ogHodasHeiv TI-1.0

{ BXon BLIXO[,

220B =1 1:10 1:100
| BN e o o
| °

480B UBbix

Pucynoxk 2.5 - Bug nunesoii nanenu TI1-1.0.

1 — monre kommyTanuu iepemerakoi [11 — BeIOop BxoxHoro Hanpsbkenus ot YH-3.1; 2 — morne
KOMMYTAIMU niepeMbrakoii [12 — Be10op Koa(duiimenTa moHmKeHs HanpspKeHus Tpancopmaropa
(1/10), (1/100); 3 - U BeIX — (paza BeixoaHoro Hanpspkenus TI1-1.0 (mepenaercst Ha COCTUHUTEIH
3aHEH MaHen).

Ha pucynke 2.5a npeacrasnen By 3aaneii nanenu 6ioka TI1-1.0.
® @ @ T e R @

TpaHcdopmaTop noHmxkawwmm ogHodgasieiv TM-1.0

BXOO BbIXOQ

Pucynok 2.5a - Bun 3anneit manenu TII-1.0.
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Pucynok 2.56 — Cxema npunnunuaibias TI1-1.0 (BHUMAHME! TToka3aHo s BXOJIHOTO
Hanpspkerus He 6omnee 220 B. s momydenus vanpspokenust 6onee 220 B mepembruky 112
pa3oMKHHTE, a iepeMbruky 11 ycranoBute B onokerue «480B» - «UBx»).

2.2.3 bnok reHepaTopa «dHeprocopma-3.1»
Ha pucynke 2.6 npencraBiieH BUJI JIMIIEBOW MTaHEH OJIoKa reHepaTopa «Hepropopma-3.1».

[ (BN

EEEC
BLEE
EaEo

L& )]

IHEPTODOPMA-3.1 I| I

“’ - = - i

Pucynox 2.6 - Bun nuineBoii manenu 610ka reneparopa «ueprogopma-3.1»
1 — epaghuueckuii oucnaeii; 2 — knasuamypa

Ha pucynke 2.7 npencraBneH BUJ 3aiHeH maHenu 6joka reHeparopa «Queprodopma-3.1».
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) ® ®
I A B
e ! !
IHEPTOMOPMA-1.1
[
L ™

Pucynoke 2.7 - Bun 3aanei manenu 06j0ka reaeparopa «ueprodopma-3.1» (HCrosbp3yercst TOIbKO
baza «A»).

1 — coedunumenu ons nepedauu ¢opm cueHano8 moka Ha ycuiumenu; 2 — coeOunumes
uumepetica RS-232; 3 — coedunumens wunsl ynpasieHus ycuiumenimu Hanpsaxcenus,; 4 —
coedunumenu 0isi nepedayu opm CUcHAN08 HANPIICEHUSL HA YCUTUMENU; S — COeOuHUmenu WuH
YIpaenieHus yCunumenamu moka, 6 — coeounumens sazemaenus; 1 — oeporcamenu
npedoxpanumerneii; 8 — coeounumenb u mymoniep numanus

2.2.4 MynbTtumeTp " 3458A"

[ToHOe ommcanme mpuOopa Mymetumetp " 3458A" mpeacTaBiIeHO B IKCIUTyaTaIllHOHHBIX
JOKYMEHTax wu3rotoButens. Ha pucyHke 2.8 mpencraBieH BHI JUIEBOW MaHenu mpubopa
Mynerumetp " 3458A".

Pucynok 2.8 - Mynberametp "3458A" By TUIICBOI NTaHETH

Ha pucynke 2.8a npescrapiieH Buj 3aiHel nanenu npudopa Mynetumetp " 3458A".

Pucynok 2.8a - Mynstumetp "3458A" Bun 3a1Hel manenen

11



@ HITIT MAPC-DHEPIO

2.2.5 bnok ycunurtens toka «YT-3.1»
Ha pucynke 2.9 npeacraBiieH BU/I JTUIICBOM IMaHETH YCHUIIATES Toka «Y T-3.1».

Pucynok 2.9 - Bun nuneBoii naHenu ycuautens Toka «YT-3.1»
«CETh» — unouxamop Hanuqus NUManusl
Ha pucynke 2.10 npencraBneH BUA 3aiHel TaHenu ycunuTens Toka «YT-3.1».

Pucynok 2.10 - Bua 3agHeit nanenu ycuiurens Toka «YT-3.1»
1 — coedunumens wunwvl ynpasnenus cenepamopa «IHepeogopma-3.1»; 2 — xkremmul 6bIX0OOHBIX
moxkoe 00 50 A; 3 — knemmul evixoouwblx mokos 0o 10 A:; 4 — coedunumenv 6x00H020 cuzHaNA
moka (5V max); 5 — coeounumensv 3azemnenust; 6 — coeounumenb nuMaHus yCuIumes

12
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2.2.6 bnok ycunutenen HanpsbkeHus «YH-3.1»

B BOT mnpumensiercs oanodaznoe wucrnonHenune Onoxka YH-3.1. Ha pucynke 2.11
MIPEJICTABJICH BHI JIMIICBOM TTaHE)I OJIOKa yCHauTeleH HanpshkeHus « Y H-3.1».

Pucynok 2.11 - Buj nuiieBo¥ maHenu ycuiauTened HanpspkeHus «YH-3.1»

Ha pucynke 2.12 mpezacraBiieH BUJ 3aaHEH MaHe W OJIOKa yCHIMTeNeH HampsbkeHus «YH-

3.1».
3
T
Buixoa,
0.25A
dasa A ?) BxoA
2A
YCUAUTENG HANPSKBHINS YH|3.

Lo

\
1 2 4 5 6

Pucynok 2.12 - Bua 3agHeit nanenu ycwimTeneil HanpsokeHust «Y H-3.1».
1 — coeounumenv numanus gazvl A; 2 — depacamenu npedoxpanumerneii gpazvl A; 3 — Kiemmol
BLIXOOHLIX (PA3HBIX HANPANCEHUL U Heumpanu; 4 — coeOuHumenb 6X00H020 CUSHANA HANPANCEHUs
(Max -5V) ¢aser A; 5 — coeounumens 3azemnenusi; 6 — coeOunumens wiunbl YnpasieHus..

2.2.7 NMpeobpa3oBaTesib NOCTOAHHOIO TOKa U HaNpsi>XKeHUs1 B 4acToTy

«MTHY» (onunoHanbHO)
[Monaoe onucanue I[TTHY npencrasneno 8 MC2.725.001 PD.

13
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2.2.8 MNpeobpasoBaTenb nHTepcencon "Agilent 82357B USB/GPIB
Interface”
OO6uwmii BUa npeoOpazoBaTens NpeacTaBieH Ha pucyHke 2.13.

T
s . =
R R
g
—— Y
ol -
S _ e

Pucynok 2.13 - "Agilent 82357B USB / GPIB Interface™

2.2.9 MNpeob6pas3oBaTenb nHTepgencos "USB-4RS232"
[lonHoe omucanue M xapakrepucTuku mnpuseneHsl B MC2.008.002 IIC. [Ina paGotsl
npeobpaszoBarens Heooxoaumo Ha [1IK BOT ycranoButh npaiiBep. OOmmii Bun npeoOpa3oBaTers

IIPEJCTaBIICH Ha pUcyHke 2.14.

Pucynok 2.14 - IIpeo6pa3zoBarens uaTepdeiica "USB-4RS232"

14
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2.2.10 Bnok coeauHUTENbHbLIU

bnok coenuauTenbHbIi (prcyHOK 2.15) BBINONHEH B KopIyce, penHazHadyeHHoM st BOT Ha
DIN-peiiky.

Ha xopmyce Onoka ycraHoBneHsl 4 coemuuutenss BNC u 2 mpubopHbix kiieMMbl. Bcee
coequantenn BNC coennHeHbl mapaiiebHO, UX KOHTAKTBI «KOPITYC» TMOJKIIOYECHBI K TPHOOPHOM
KJIEMME YEPHOTO I[BETA, MX KOHTAKTHI «CHTHAI» TOAKIIOYEHBI K MPUOOPHON KJIeMME KpacHOTO
1[BETA.

CNCNENCNONONONENENENENENENENONENENCNCNCN NN INCAN PN D

BAOK E
COEAVHWTEAbHBIV

T T T T T T TR T TR R R R e e e

Pucynok 2.15 - Briok coeTuHUTENBHBIH.

2.2.11 NpuemHuk curHanos UTC (onuuoHanbHO)

YcrpoiictBa (Hampumep, paaroyachl) i MPUEMa CHTHAJIOB CITyTHUKOBOW HAaBUTAIIMOHHOW
cucrembl (mkana UTC), ¢popMupoBanusi BpeMEHHOTo Koja (MH(pOpMAIMK O TEKYIIUX 3HAYCHUSIX
BPEMEHHM) M TIepeIaui 3THX JTaHHBIX 000PYI0BaHHIO U MPUOOPaM, BXOsIHM B coctaB BOT.

IlomHoe omnucanwe yCTpoHMCTBAa NPEACTABICHO B  AKCIUIyaTallMOHHBIX JOKYMEHTaxX
W3TOTOBUTESL.

VYerpoiicTBo oOecnieunBaeT:

® BO3MOKHOCTh CHHXPOHHU3AIIMHM BPEMEHU C TieproioM 1 ¢ u ¢popmupoBanue ummyibca PPS,
CUHXPOHU3UPOBAHHOTO cO mKanoi Bpemenu UTC;

® OCYILECTBJIICHME B aBTOMAaTHYECKOM pEeXHMME CHHXPOHHM3AaIlMM BHYTPEHHHUX YacoB
npuemuuka curaagoB GPS w/umum TJIOHACC ¢ mnpenuM3uOHHBIMH —aTOMHBIMHA — YacCaMH,
YCTaHOBJICHHBIMH Ha CITyTHUKAX;

® BBIJaYy JAHHBIX O BPEMEHHU IPU OTCYTCTBHU CHUTHAJIOB CO CITyTHHKOBOH HaBUTAI[MOHHOW
CUCTEMBI,

e BBIJady IOCJICAOBATEILHOIO BPEMEHHOro Kojaa (MH(GOPMAIMK O TEKYIIUX 3HAYCHHSIX
BpPEMEHH CYTOK U KaJICHIapHO# JjaTe) Mo CTaHAapTHOMY UHTep(eiicy.

2.2.12 'eHepaTOp curHanoB nNpousBosibHou hopmebl "33521B"

[Tomroe ommcanue mnpubopa ['eHeparop curHajaoB mpousBoiasHON ¢opmbl "33521B"
MIPECTAaBICHO B SKCIUTyaTallUOHHBIX JOKYMEHTax W3rOTOBUTENs. ['€eHepaTop MOHTHpYETCsS B
MPUOOPHOI CTOMKE C TTOMOIIBIO CIICIIMAIBHOTO MOHTAXXHOTO Habopa aetaneid. ['eHeparop sBisieTcs
HCTOYHUKOM OIIOPHOM 4acTOThl 1s cuHxpoHu3zauuu AByX ALl u mosepsemeix CH, a taxke s
noBepku CU ¢ 4acTOTHBIM BBIXOZOM MPU cCOBMecTHOM padote ¢ [ITHY.

Buemnmii Bun ['eHeparopa mpencraBieH Ha pucyHke 2.16 (mepenmHsisi maHenb - CBEpXY,
3aHSS — CHH3Y).
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T Zr—Yo)c

Sine, ON,500

Frequeney 30.000,000,00MHz
Amplitude  1.000,000 Vpp
Offset 0.000 V

Amplitude  1.000mVpp

I Sample Rate 1.000,000 Sa/s
Offset 0.000 V
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Pucynok 2.16. ['eneparop curHaioB mpou3BosibHOM (hopmer "33521B"

2.2.13 AenuTtenb HanpsiXXeHUs1 pe3NCTUBHbLIN 0AHO(a3HbIN

Buennuii Bua «/lenurens HanpspkeHus: 0JHO(A3HOT0» MPEICTaBlIeH Ha pucyHke 2.17.

[ T @ 3y @ @
@) LENMTENbL HANPSKEHUS ONHO®A3HBIN

480 B 2408 120B

S X ee LA} éB‘ 1 “
° L) e L3 :

Pucynok 2.17. Jlenutens HanpspKeHHs OMHO(a3HBIN pE3UCTHBHBIN

Bxomusie coenunutenu: «480 B»; «240 B»; «120 B»; «60 B» nmpeaHazHaueHb! a71s
MOJIKJTFOYCHUS HCIIBITATENIbHBIX CUTHAJIOB HaMpshKkeHus, nmoctynarorero ¢ MWC.

Brixonnsie coequanTenu «1 B» nogkimrouarorcs kK MynbTumMeTpy 3458A kaHanma HanpsHKEHUS

BOT.
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2.2.14 KomnnekT wyHTOB cepuum LLID
BuemHwmit Bu ryHTa TOKOBOTO 3TAIOHHOTO Oe3peakTuBHOTO cepuu LD npencraBieH Ha

pucynke 2.18.

IBX

Pucynok 2.18 — lllynT 1ID

UsBbIX

MC2.702.501 PO

XapakTepHUCTUKH U OPSAJOK SKCIUTyaTaluy npeacTanieHsl B macmopre MC5.638.001 TIC.
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2.3 Yempoucmeo u paboma

Jns mepepgaun eauHUI] Benu4yuH ¢ nomomibio BOT mpumensiercs cienyromui MpUHIKUIT
pabotel. BOT mpousBoautr oOpabOTKy M3MepUTEIbHON MH(pOpMaIUU, MOCTyHaomel ¢ mpuoopoB
"3458A" u nanpHeiiee cpaBHEHHE 00PaOOTAaHHOW M3MEPHUTENbHON MH(MOPMAIK C TIOKA3aHUSAIMHU
mosepsiemoro CH. B kauectBe nctounuka ucnesitatebHbix curaanos (MMC) 8 BOT ucnomis3yrores
6moku: reneparop «OHepropopma-3.1», ycunurens Toka YT-3.1 u ycunutens Hanpsokenus Y H-
3.1. INonxmrouenue nosepsiemoro CU k BOT ocymectBisiercst uepes 610k kommyTaruu «bK-1.0».

C nomouipto 6ioka kommytanuu «bK-1.0» momaercs cereBoe HampspkeHHE MHUTAaHUS —Ha
6soku 1 CHU u3 xommuiekra BOT.

3ajaHMe CUrHajla OCYILECTBIIAETCS OJIOKOM TreHepaTopa-cuHTe3aropa «Heprogpopma-3.1»,
AQHAJIOTOBbIE CUTHAJIBI C BBIXOJ0B KOTOPOI'O MOCTYNAIOT HA OJIOKM YCHIIUTENEH TOKA U HaIPsHKEHHUS,
IJle YCUJIMBAIOTCS 10 TpeOyeMOoro ypoBHs.

CurHansl HanpsDKEHUS ¢ BBIXOJA YCWIIMTENs HampspkeHus mopatorcst Ha TI1-1.0, mamee nHa
BK-1.0, a 3ateM Ha 3TanoHHBI mpuOOp MyabTuMeTp 3458A (kaHam HampsHKEHUS) W Ha
noBepsiembiiit iprbop (CH). [l nmoHwkeHus: HanpspkeHus Ha Bxojae 3458A (mpuBeneHust K ero
nopauana3ony 10 B) w/uiam Ha Bxoze mosepsiemoro CU wucmonbsyercst Jlenurtenb HanpspKeHUS
PE3UCTHUBHBIN 0THO(A3HBIH.

Cursazsl ¢ BBIXOAA YCHWIMTENS TOKA MOJAIOTCS HAa IOBEpseMbI mpuOOp M Ha ITaJOHHBIN
mryHT 1113, ¢ KOTOpOro CHUMAETCs COOTBETCTBYIOIIEE HANpsKeHNE Ha My abTuMeTp 3458A (kanai
toka). [lns wm3mepeHuid ucnonbdyercs ucnonHenune 11D ¢ cOOTBETCTBYIOIIUM HOMHHAIBHBIM
3HAYEHUEM TOKA.

daxTrueckue xapakrepuctuku LD u nenurens HanpsHKeHUs, ONpeieIeHHbIe PU HadallbHOU
kanmuOpoBke 111D u BOT, yuutsiBatoTcs B Buzae mnomnpaBouyHbIX kod¢pduuuentos B 110 BOT,
KOTOpbIE HE MOJJIeXKAT U3MEHEHUIO Ha HHTEpBajie MEXy TOBEpKaMHU.

[Ipu moBepke MPUOOPOB, MMEIOMIMX HMMITYJILCHBIE BXOJIBI W BBIXOJBI, MX IOAKIIOYAIOT K
pa3zpéMmam, pacroiio>KeHHBIM Ha BepxHel nanenu npudopa [TTHY.

2.3.1 NMpubop MynbTumeTp "3458A"

Mynstumetp " 3458 A" npenHazHaueH Uil U3MEPEHHUN JIEKTPUUECKUX BEIUYHH, YKAa3aHHBIX
B IIPUJIOKEHUU K €T0 CBUETENBCTBY 00 YTBEPKICHUH THIIA.

[opsimok pabotsl ¢ mpubopom Mynbsrumerp " 3458A" B aBTOHOMHOM peXuUMeE HOIAPOOHO
oncaH B fokyMeHTe «MynbpTumeTp ' 3458 A" PyKOBOIICTBO 1O 3KCILTyaTaIHI».

[Ipumeuanue. B coctabe BOT mnpuMeHSIOTCS TOJBKO M3MEPEHHBIE 3HAYEHUS MapameTpoB
HanpsDKeHUs, NepefaBaeMble 1Mo IUQPpoBbIM uHTEpdeiicam MynpTUMerpa ' 3458A". Ilostomy
MOBEPKY MYJIETUMETPOB JOIYCKAeTCs IPOU3BOJUTH TOJIBKO 0 TapaMeTpaM HapsKEHHUS.

2.3.2 NeHepaTop-cuHTE3aTop «AHeprocdopma-3.1»

PaGora reHeparopa-cMHT€3aTOpa OCHOBaHAa Ha HCHOJb30BaHUM MpHUHLUNA LUPPO-
aHaimoroBoro mnpeobpazoBanust (LJAIT). Ilmara IIAIl mnpencraBiser coOol 6 MIACHTUYHBIX
HE3aBUCHUMBIX KaHaJOB NpeoOpa3oBaHUsl BXOAHOro Lu¢ppoBoro 16-paspsnHoro curHaiga B
ananoroBblii curaain. [lmara IIAIl BeipabaTeiBaeT 6 aHATOTOBBIX CHTHAJIOB. 3 CHTHAJIa TOKAa U 3
HaNpsOKEHUS.

[Inata mpomeccopa oOecrieunBaeT ympapiieHue padotoit I[Ipubopa: BrIpabOTKa MacCHBOB
curHanoB s miatel LAl (anst kaxmoil Toukd 6 MEpUOJMYECKUX KPHBBIX), COXPAaHCHHUE
pe3yJIbTaTOB B SHEPrOHE3aBUCUMOW MaMSATH, CUYET BPEMEHH, OOMEH C BHEIIHUMH yCTPOWCTBAMHU
(kOMITBFOTEPOM), BBIBOJ PE3yJIbTATOB HA MHAMUKATOP, IPHEM KOMAHJ M JAHHBIX OT KIaBHUATYPHI.
KnaBuarypa MeMOpaHHast yCTaHOBJICHA Ha MEPETHIO0 MaHeNb U COeIMHEHA C TUIATOW MPOLEccopa.
C moMoIbI0 KJIABUATYypbl OCYIIECTBISETCS YIpPABICHHE BUAOM OTOOpa)KaeMbIX TaHHBIX, BBOJ
TpeOyembix 3HaueHudl (popma, pasmax, (a3oBble CIBUTH KPHUBBIX TOKOB M HANPSHKCHHIA),
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MIPOrpaMMHUPOBAHME KOHTPOJUIEpA M BBINOJIHEHUE JPYIMX CEPBUCHBIX M TEXHOJOTMYECKUX
onepauui. Mukpomporneccop yNpaBisSIOLMX CUTHAJIOB CIYXKUT JUIs yIpaBieHus OJoKaMu
YCWINTENEH TOKa M HaIpPsDKEHUS — MEPEKIIOUYEHUsT MPENEloB B 3aBUCUMOCTU OT BEIMYUHBI
3aJJaHHbIX CHTHAJIOB TOKOB M HANpsOHKEHUH. YIPaBIAIONIME CHUTHAIBl HPOXOJAT uepe3 IUIaThl
ONTPOHHBIX pa3BA30K. VICTOUHUK MUTAHUS CITYy>KUT JJi BbIpAOOTKM HEOOXOAUMBIX HAIPSLKEHUHN AJ1s
IUIaT, BXOJALIMX B COCTaB TeHepaTropa-CHUHTE3aTopa, TaKKe Ha IUIaTe HCTOYHHMKA MUTAHUA
pacronoxena cxema cunxponusau UUC ¢ ceThio mutanus (CUrHAA CUHXPOHU3AIMU TTOCTYTIAeT
Ha IUIaTy HEHTPAIBHOTO MPOIECCOpa).

2.3.3 YeunuTtenb TOKa «YT-3.1»

AHaJOroBble CHTHANBI, 3ajatonme (GopMy U BETUYHHY BBIXOJHOTO TOKa, C BhIxoja «Tok -
«A» TeHeparopa-cuHTe3aTopa «IHeprodopma-3.1» moctymaroT Ha «BX0oa Max SV»  ycumuTens
TOKa.

VYrpaBineHue TEpeKIOUeHHEM TMpeAesioB ycwiuTtens Toka «YT-3.1» ocymecTBiaseTcs
KOMaHJaMHi OT OJioKa reHepaTopa-cuHTe3aropa «JHeprodopma-3.1» mo mwuee ynpasieHus. [lo
KOMaHJ[aM yIIPaBJICHUs] IPOUCXOIUT MEPEKITI0USHNE MOIIMANa30H0B paboThl yCUITUTENEH.

[Mutanue Omoka ycwmutens Toka «YT-3.1» ocymectBusiercss or O1oka kommyrtaruu «bK-
1.0». [Tognunama3zoHbl BEIXOIHBIX TOKOB U HOMHUHAJIBLHBIC 3HAYEHHUSI TOKOB ITPUBE/ICHBI B TabmuIe 2.1
Tabmuna 2.1.

IToaauamna3oHbl BEIXOIHBIX TOKOB
«YT-3.1», A

HomuHansHbie 3HaU€HUS TOKOB
ycwmrtenen Toka «YT-3.1», A

10,02001-110,0 100
2,00401-10,99999 10
0,50101-2,19999 2,0
0,00001-0,54999 0,5

2.3.4 YennuTtenb HanpsikeHus «YH-3.1»

brox ycunmureneit mampsikeHust «YH-3.1» cocToMT W3 TpeX HE3aBUCUMBIX YCHIUTEICH
HanpsbkeHus - kaHaioB A, B u C. B BOT ucnomnb3yercst TONbKO KaHal (a3bl «A».

Curnanel IHAIT ¢ Beixoma «Hampsbkenue - «A» reHepaTtopa-cuHTe3aTopa «IHeprodopma-
3.1» mocTynaroT Ha BX0J (hazbl «A» yCHIMTENS HAIPSKESHHUS.

VYrpaBineHue TNEpeKITIOYCHUEM TpeaeiaoB OJOKOB ycunuTened HampsikeHuss «YH-3.1»
OCYILECTBIIIETCSI KOMaHJIaMH OT OJioOKa TeHeparopa-cuHTe3atopa «JDHeprodopma-3.1» mo mmHe
ynpasneHus. [lo koMaHzam ympaBieHHs MPOUCXOIUT MEPEKITIOUYEHHUE MOJAMANa30HOB PabOThI

YCUJIUTEIIEH.

[Tutanue Gnoka ycwimrtens HanpspkeHus «YH-3.1» ocymecTBisieTcs OoT 0JI0ka KOMMYTAITUH
«BbK-1.0». Tlomnmama3oHbl BBIXOMHBIX HAMPSHKEHUH W HOMHHAJIbHBIC 3HAYCHHS HAIMPSHKCHUN

MpUBEICHBI B TabuIe 2.2.

Tabmuna 2.2
[Toanmama3oHbl BEIXOHBIX HANPSKEHUH HomunanbHbIe 3HaUCHUS HANIPSHKCHUH
«YH-3.1», B ycwimtenen Hanpsbkerns «YH-3.1», B
220,441-528,0 480
60,121-242,0 220
0,001-65,999 60

2.3.5 bnok kommyTauum «bK-1.0»

C nomompto G6moka kommyTtauuun «bK-1.0» ocymectsisercs BkmoueHue nutanus BOT.
BxomHoe HampspKeHHWE THUTaHUS NEPEMEHHOTO TokKa KommyTtupyercs Ha «BbIXOJ ~220V» ms

nuTaHus OJOKa pO3eTOK M Ha BBIXOJ «DHepropopma»

AJId IUTaHUSI TEHEpAaTOpa-CUHTE3aTopa
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«9Heprodopma-3.1» depe3 IEKTPOMATHUTHBINA MyCcKaTeNlb ¢ ToMOIIbi0 KHOMKK «BKJI». K Groky
PO3ETOK MOAKIIIOUaloTCA Kabenu muTaHus MynbTuMeTpoB 3458A, reneparopa 33521B u mpouux
npubopoB u3 komimiekra BOT. Hampsokenue myig NUTaHUS yCUIIUTENEH TOKA U HaIPSHKEHUS
KOMMYTHPYETCSI 4epe3 AJIEKTPOMArHUTHBIE MyCKAaTeNu C MOMOIIbI0 KHOMOK «YCHUJIHTENIh TOKa» U
«YCWJIMTENb HAMPSIKEHUS»: 3€JI€HAs — BKIIIOUNTh, KPACHAs - OTKIIIOUUTD.

[Ipu naxatum kHomku «BKJI» nHa nuneBoil mnanenu Onoka kommytanuu «bBK-1.0»
MPOUCXOTUT TIOJa4a IHUTaHUS Ha OJIOK TeHepaTopa-cuHTe3aropa «JHeprodopma-3.1», 0Oy0K
PO3ETOK, pacmoioXeHHBIH B 3agHedl wactu BOT, M Ha 5>IeKTpOMarHUTHBIE IMyCKaTelH,
KOMMYTHUPYIOIINE MUTaHWE OJIOKOB YCHIJIMTENEH TOKA M HANPSIKCHUs, PACIIONOKEHHBIE B CTOWKE.
Hannuve HanpsokeHHsl TUTaHHUS HA YCHWIMTENSX TOKA M HANPSDKEHUS MHIUIUPYETCS 3€NEHBIMU
MHIMKATOpaMH, pacIOJOKEHHbIMU B COOTBETCTBYIOIIMX KHOIKAaX Ha JIMIEBOM MaHenu OJsioka
koMmyTanuu «bK-1.0».

[Ipn naxarum kHomku «BbIKJL.» mnpoucxomur cHstHe nutaHus c OJI0Ka TreHepaTropa-
cuHTe3aTopa «Hepropopma-3.1», 6110Ka pO3eTOK U ¢ OIOKOB yCUIUTENEH TOKA U HAMIPSIKEHUS.

Curnanebie coenuautend bK-1.0 («U»; «I»), pacnionoxxennsie Ha 3aaneit manenu bK-1.0,
MpeIHa3HaYeHbI IS TOAKIIOYeHHS BBIXOIHBIX curHaioB oT YH-3.1, YT-3.1 u nnst nepenauu ux Ha
coequautenu bK-1.0, pacronoxxennsie Ha iepenneit manenu bK-1.0.

Curnanshbie coequautenn BK-1.0 («U»; «I»), paconoxenusie Ha nepenneii nanenu bK-1.0,
MIpeHa3HaYeHbl JUIsl MOAKIIOYEHNS BBIXOJHBIX CUTHAJIOB HampsbkeHus U Toka BOT k nosepsemomy
CH B COOTBETCTBUU CO CXEMOU €r0 MOBEPKHU.

2.3.6 NMpeobpa3zoBaTenb NOCTOAHHOIO TOKa U HaNPSXXeHUs B 4acTOTy
«MTHY»

[IpeoOpa3oBatenb MOCTOSHHOTO TOKAa W HampsbkeHuss B yactoty «I[ITHY» (mamee —
[Mpeobpazosarens «[ITHY») npennasHaveH aisi:
® OMNpEACIEHUs MOTPEIIHOCTH CUETYUKOB 3JIEKTPUUECKON SHEPTUU C UMITYJIbCHBIM BBIXOJIOM
METOJOM CPaBHEHHMsI YaCTOT 3TAIOHHOTO U MOBEPSIEMOr0 CUETUUKA;
® M3MepeHHsl U MpeoOpa3oBaHUsl BBIXOAHBIX CUTHAJIOB U3MEPUTENBHBIX MpeoOpa3oBarenei
HaNpsDKEHUs, TOKA, MOILHOCTH, (ha3bl, YaCTOThI, UMEIOIIUX BBIXOJHOW CHUTHA B BUJE
IIOCTOSIHHOTO HAITPSDKEHUS UM TOKA B 4aCTOTY.
[opsimox padoter ¢ IIpeoOpazoBatenem «IITHY» monmpobno omumcan B MC2.725.001 PD
«IIpeoOpa3oBaTenu MOCTOSHHOTO TOKa W HampspkeHuss B uvactoTy «IITHY» PykoBomctBo mo
JKCILTyaTaluu».

2.3.7 TpaHcchopmaTop noHmxarowmmn ogHodasHbin TI-1.0

Tpancpopmarop nonmxaommii ogHodasueii TII-1.0 mpeanasHayeH IS NOHMKEHHS
HaNpsSOKCHUST W PaCHIMpPeHHsT padodvero Jauarna3oHa MCTOYHHWKA HCTBITATEIbHBIX CHTHAJIOB.
Tpancopmarop noHWXKAOMUNA OAHO(A3HBIA HCHOIB3YETCS IMPU HEOOXOTUMOCTH MOIYUYCHHUS
Hanpspkenus Menee 10B. Jlns BeiOopa kod¢duIMeHTa TOHMKCHHS HAMPSHKEHUS TMOAKITIOYUTE
nepembraky Mexay «U Beix» u ogaum u3 THe3x 1:1; 1:10; 1:100; ycranoBute nepembruku [11 u 112
Kak MoKa3aHo Ha cxeme puc. 2.50. Hanpsixenue ¢ Beixoga TI1-1.0 mogaercs na BK-1.0.

BHUMAHME! /1511 nonyuenus HanpsokeHus 6onee 220 B nepembruky 112 pasomknuTe, a
nepemMbruky [11 ycranoute B mososkerue «480B» - «UBx».

2.3.8 bnok coeguHUTENbHLIN

brok coennHUTENbHBIN TpeAHAa3HAYeH JUIsI PAa3MHOXKEHHS CHUTHAJIOB CHHXPOHHU3AIUH,
MOCTYMAIOUINX OT FeHepaTopa CUTHAJIOB MPOU3BONIbHOM Gopmbl "33521B" mpu xanuOpoBkax, Win
curHasioB PPS oT ycTpoiicTBa CHHXpOHHU3AIINH.
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3 NOAIroTOBKA B3T K PABOTE

3.1 TpeboeaHus K ycrioeusiM cooep)kaHusi U NPUMeHeHUs

3.1.1 K npumenenuto pomyckaercst BOT ¢ gelictByrommm CBHIETEIECTBOM O TTOBEPKE,
BBIJJAHHBIM YTIOJTHOMOUCHHOM OpraHU3alueii-1epKkaTeeM 3TaJIoHa ¢ 00Jiee BHICOKUMHU
MOKa3aTeJsIMH TOYHOCTH COTJIAaCHO [ 0CYIapCTBEHHO MOBEPOYHON CXeMe.

3.1.2 YcnoBwust skcruryatanuu BOT:

- TeMIIepaTypa OKpysKaromero Bo3ayxa, °C 2315

- OTHOCHUTEJbHAS BIAXKHOCTh BO3ayxa, % 1o 80 mpu 25 °C

- atmoc(epHoe nasienue, Kl1a (MM pr. cT.) 84 - 106,7 (630 -800)

- IUTaHKUE OT OJHO(AZHON CETH MEPEMEHHOT0 TOKA, (220 £22) B, (50 £2,5) I'g

- k03 pHUIHEeHT HECUHYCOMIATBLHOCTH TUTaromIel cety, %, He 6onee 5

3.1.3 PabGouee momermieHne IOMKHO ObITH 00OpPYNOBaHO CHCTEMOW KOHIWIIMOHUPOBAHHS U
OYHCTKH Bo3ayxa. He jomyckaercsi BXOJ B TOMEIIICHUE B BEPXHEH 0JieK/1e 1 0e3 CMEHHOH 00yBH.

3.1.4 Tlpu npoBeaeHUn padOT OTKIIIOYCHUE WM TEPEKIIOYEHHE COCAMHUTEIBHBIX MTPOBOJOB
JOJDKHBI IIPOM3BOIUTHCS TOJIBKO MPU OTKIFOYCHHOM HAINPSDKCHUH TTHTAHUS.

Buumanue! Ilpu nonagaHnum Boabl WIM MHBIX KUAKOCTEH BHYTpPb KOpIIyca HMCIOJIb30BaHHE
BOT ne nomnyckaercs.

He momyckaercsi BKIFOYATh YCHINTEIb TOKa 0€3 Harpy3KH B BEIXOJHBIX TOKOBBIX IETsIX (Lernn
TOKa JIOJDKHBI OBITh 3aMKHYTBI 4epe3 IOBEpsSeMBbId NpUOOp WM TEPEMBIYKY W3 KOMIUIEKTa
nocrasku BOT.

3.2 MoHmax u nycko-Hanadka BOT

Ecim Omokn BOT BHEceHBI B TOMENICHHE IMIOCIIE NPEOBIBAHHS MPU TEMIIEpaType
oKpyxaroriei cpeabl Hike Munyc 20° C, OHH TOJKHBI OBITH BBIACPKAHBI B HOPMaJIbHBIX YCIOBHSIX
B BBIKJIIOUEHHOM COCTOSTHUM HE MeHee 4 4acoB.

[lepen wucnonwszoBannem BOT mnpexncraButenu mNpeAnpUSTUSI-U3TOTOBUTENS BBIIOJHAIOT
MOHT&)X W Tycko-Hamanky BOT B chenmanbHOM moOMelIeHHH 3aka3uuka (moTpeOuTes).
TpeboBanus k nomenienuto ycranonnensl CanlluH u B . 3.1.

MonrTtaxx BDT BBIIOIHAIOT B COOTBETCTBUM CO CXEMaMH MEXOJOYHBIX COEIUHEHUI,
MIPUBEJICHHBIMU B IIPUJIOKEHUU A.

st mpoBenenus nepuoandeckoit mosepkun CU u3 cocraa BOT momyckaercs ux u3BiieueHue
U TIepeBO3Ka K MECTy IIOBEpPKM B 3aBOJACKON TpaHcrnoptHod Tape. Ilocme npoBenenus
nepuoanueckoir moBepku CU momyckaercss mx MoHTax B BOT B COOTBETCTBHMH CO CXeMaMH
MEXOJIOUHBIX COCTUHEHUH, TPUBEACHHBIMU B MPUIOKEHUH A.

3.3 BksiroyeHue B3T

3.3.1 Ilepen ucnonb3oBanuem BOT mpoBoasT HapyKHBIH 0OCMOTp, yOEKIAIOTCS B OTCYTCTBHU
MEXaHUYECKUX MMOBPEXKIACHUH, IPOBEPSAIOT HATMYKE TNIOMO MPEeANPHUITUSA-U3TOTOBUTEIIS.

BHUMAHME! B nensx 6e3omacHoCTH moakimoucHne (OTKIIOYEHUE) MOBEPSIEMOro mpudopa
PEKOMEHIYEeTCSl TPOU3BOAUTH IIPU BBIKIKOYEHHOM IMHTAaHWM YCWIMTENIECH TOKAa WM HaIPSKEHUS.
[MToaknroueHue (OTKITIOUEHHE) K M3MEPUTEIBHBIM IETISIM TOJDKHO MPOM3BOIUTHCS B COOTBETCTBHH C
JEHCTBYIOIINMH MPAaBIIIAMH HJIEKTPOOE30IaCHOCTH.

3.3.2 BOT umeet 2 KJIeMMBbI [T MTOAKIIOYCHUS K 1ersaM (a3ubix Hanpspkenuit (U - Un) u a1Be

KJIEMMBI 1S ToaKIroueHus K tend toka (I - 1*), pacnonoxeHnsie Ha Giioke kommyTaruu «bBK-
1.0» ma nunesBod W 3amHel maHenw. HeoOXommMmo cCiIeOnTh 3a TEM, YTOOBI COESIMHEHUS OBLIIH
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MPaBWJIbHO U HAJEKHO 3aKpEIUIEHbl BO M30€KaHUE NEperpeBa MECT KOHTAaKTa U BO3pPACTAHMS
NEPEXOIHOT0 CONPOTUBIICHHUS.
3.3.3 Brurouenne BOT nmpou3BosT B clienyromiei mocie0BaTeIbHOCTH:
® [IPpOM3BECTH BCE HEOOXOIUMBbIE MEXOJIOUHBIE COCIUHEHHUS B COOTBETCTBUU C
npuwioxenneM A. Ilemu Toka nomkHBI OBITH 3aMKHYTHI Ha BK-1.0 mepembrukoil wim
HOJKJIIOUEHHBIM /11 noBepku CU;
® [pu HaTUMuuKM B Komiwiekte Mcrounmka GesmepeboiiHoro nutanust MBIl (MomHOCTh He
meree 2000 BA) BKIIOUHTE €0 MATaHKE COTNIACHO €ro D/I;

m kxHOmKOW «BKJI», pacmomokeHHOH Ha nureBoi maHenn Ojoka kommytamun «BK-1.0»,

nogatek nutanue Ha BOT;
m BKIIOUNTH mnuTaHue MynsrumerpoB "3458A", T'enmepatopa curnano "33521B",
Paguouacer MUP-PU-01, TITHY, M3mepurens nmapaMeTpoB MHKpOKIuMaTa ''MeTeockor-
M" u 1K cormacuo ux D/I;

® C I[IOMOIIBIO 3€NEHBIX KHONOK «YyCWJINTENb TOKa» U «YCWINTENb HalpsHKeHUs»,
pacIoNIOKEHHBIX Ha JIMIEBOH maHenu Oyoka kommyTanuu «bBK-1.0», momate nutanue Ha
YCUJIUTEIN TOKA W HampsbkeHusa. Hanuuue HampspkeHUsl NUTaHUS HA YCWIMTENSX TOKA M
HaOpsOKEHUS ~ MHAMLUpYETCS  3€lE€HBIMHM  MHJIMKATOPAMHM,  PACIOJIOKEHHBIMH B
COOTBETCTBYIOIIUX KHOIKAX.

[lpn Bxmowennn nutanuss BOT npous3BoguTCcs CaMOTECTHPOBAaHHME M HadallbHas
MHUIMAIM3alMs TeHepaTopa-cuHTe3aTopa «JHeprogopma-3.1» u ocranbHbIX npubopos. Ilocie
3aBepiieHuss wHunManu3zamun  Ha  JKKW  reneparopa-cunTe3atopa  «DHeprogopma-3.1»
UHIHULUPYETCs TIaBHOE MEHIO (cM. puc. 4.1).

[lepen Boimonnenuem wusMmepenuit BOT nomkHa ObITE BblAEpXKAaHA BO BKIOYEHHOM
MOJIOKEHUU He MeHee 1 yaca.

3.3.4 TlpoBepka pynkmonupoBanust BOT nmpoBoauTes cieayrommM o0pa3om:

- 3anyctute Ha [IK I1O "EnergoEtalon™" (cm. mpunoskenue B);

- IPOBEPBTE BO3MOYKHOCTh U3MEHEHUS MAIa30HOB N3MEPEHNS HANPSDKEHNS M TOKA U KOPPEKTUPOBKH
BPEMEHHU U JaThl,

- mpoBepsTe wHenoctHocTh 1O, s yero HeoOxomumo B myHKTe MeHio "Copaska' 10
"EnergoEtalon™" Bei6pats momnyukr "CRC". Ilocie OTKPHITHS AHAIOrOBOTO OKHA C HAIIIHCHIO
«CRC meTponoruuecku 3Ha4MMOro MOJYJIsSI» HaxaTb KHONKY «Paccumurath». Ilocne storo, Oyzaer
ABTOMATUYECKM paccuuTaHa KOHTPOJIbHAsi CymMMa METPOJIOTMYECKH 3HauuMoun dyactu [0
(onbmmorexu "MeasureProcessor.Lib") mo momuHomuaneHoMy anroputmy CRC32. 3Hauenue
OTOOpaXKEHHOU CyMMBI TOJKHO ObITh OXBID73E72.

- TpoBephTe HHTEP(ENCH CBSI3U B COOTBETCTBMM ¢ PykoBojacTBoM mosb3oBatens [10
"EnergoEtalon™" (mpunoxenue B).

6.3.2 IlpoBenure aBTOKATHMOPOBKY MyIbTUMETpOB 3458A mo mapamerpy ''MOCTOSHHOE
Hanpspkenue” (pynkuust "ACAL DC") cornacHo ux pyKOBOJACTBY IO 3KCILTyaTaIHH.
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4 MNOPAAOOK PABOTHI

4.1 YnpaeneHue BAT om 1K

Pa6ora BOT ¢ cucremoii ynpasienus, 00pabOTKH U peCTaBICHUS HHPOPMAIIUU HA OCHOBE
nepconanbHoro kommpiotrepa (1K) sBisieTcst OCHOBHBIM pekuMoM 3kcruryataimu BOT, kotopsiid
peanu3yercsi ¢ WCIOJIb30BAaHUEM CICIMATU3UPOBAHHOIO TmporpaMMuoro obecneuenus (I10)
"EnergoEtalon™". T1IO BbImoNHAET (GYHKIUM BBIYUCICHHUS 3HAUYCHHH H3MEPSEMbBIX BEIMYMH,
npueMa u 00pabOTKM pe3ysibTaToB H3MepeHuil moBepsieMbix (kanmuOpyembix) CH, a Ttakke
BbIUMCIIEHUS norpentHoctel atux CH.

Hns obecnedyenuss paborsl BOT HeoOxomumo ycranoButh Ha [IK  mporpammy
«EnergoEtalon™. [Iporpamma «EnergoEtalon™>» npennasnadena it paboThl MO/ YIIpaBICHUEM
CJIEIYIOIUX ONEPALMOHHBIX CHUCTEM:

m Windows 7 x86 (penakiuu Professional, Enterprise, Ultimate);

Windows 7 x64 (pexaximu Professional, Enterprise, Ultimate);
Windows 8 x86 (penaxumu Pro, Enterprise);

Windows 8 x64 (pexaxumu Pro, Enterprise);

Windows 8.1 x86 (penaxiu Pro, Enterprise);

Windows 8.1 x64 (pexaxmuu Pro, Enterprise).

[opsnox npumenenuss BOT u paborel ¢ [1O um3noxeH B mpuioxkeHun b Hacrosiiero
PyxoBoxcTaa.

4.2 Paboma BOT e aemOHOMHOM pexume

BHUMAHUE! Pa6ora BOT 6e3 cuctemsl yrnpapieHus (B aBTOHOMHOM PEXHUME) HE
oOecrnieunBaeT BCe yCTAaHOBJIEHHbBIE METpoJiornyeckue xapakrepuctuku BOT.

4.2.1 UHuTepdenc reHepaTopa-cuHTe3aTopa «dHeprodopma-3.1»

Wurepdeiic omeparopa reHeparopa-cuHTe3aropa «DHeprodopma-3.1» (mamee reHepaTop)
COCTOUT W3 KJIaBHATyphl M TpadUvecKkoro KHIKOKpucTanueckoro wunaukaropa (JKKU),
pacIIOIOKEHHBIX Ha TMEpeIHEel IaHenu TeHepaTropa, KOTOpble TpeJaHa3Ha4YeHbl s BhIOOpa
pPEXUMOB pabOThI TEHEPATOPA, a TAKKE MPOCMOTpa U MOIU(DUKAIIMU IMapaMeTPOB TEHEPUPYEMOTO
curHana. B rabmure 4.1 ykazaHo Ha3HaAYCHHE KJIABUIII, PACIIOJIOKEHHBIX Ha JIUIIEBON TTAaHEH.
Tabmuna 4.1

KaaBuma Beinonnsiemas pyHKuusA
0..9 BBoa nn¢poBbIX 3HaU€HUH aKTUBHOTO MOJISI.
BBoxa oTpunaTenbHbIX 3HaueHMM akTHBHOro mousd. Ilepexon B pexum BBoJa
[ IpOOHOM 4YacTH 3HAYCHUS AKTHBHOTO TOJIsA (€CIM aKTHBHOE IIOJIE WMEET
JPOOHYIO YacTh).
Y A Hagwuranus mo MeHo (BBIOOp TOTO MJIM HHOTO IMyHKTa MEHIO).
O VBenudeHne/yMeHbIICHHE 3HAYCHHsI aKTUBHOTO T10J1s1. BBIOOp 0HOTO M3 moseit

CTPOKH COCTOSAAHUA, HaXOI[SIHICI\/JICH B aKTUBHOM COCTOAHUU.
AxTHBanus BBIOPAHHOTO ITyHKTA TEKYIIETO MEHIO WM CTPOKH COCTOSHUS
(mepexo BO BIIOKEHHOE MEHIO JHOO OTOOpaKeHHWE COOTBETCTBYIOLIETO OKHA

ENT HACTPOWKH TapaMeTpoB). BbIXO M3 TEKYIIEro OKHa HACTPOWKH MapaMeTpOB B
BBITIIEJIC)KAIIEE MEHIO C COXPAaHEHHEM M3MEHEHHBIX 3HAUCHUHN TapaMeTPOB.
ESC BosBpar B BblIenexaniee MeHIO 0e3 COXpaHeHHs IPOU3BEACHHBIX U3MEHEHUH.
Brixo u3 pexxruma akTUBU3UPOBAHHOMW CTPOKHM COCTOSIHUS.
F [lepeBoj CTPOKH COCTOSIHUSI B AKTUBHOE COCTOSIHUE.

HpI/I BKIIFOYCHUU IMUTAHUA BBIMMOJIHACTCA CaMOTCCTUPOBAHHUEC T'CHCpATOpa, ITOCIC 4Y€ro Ha
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KKU noseisiercst riaaBHoe MeHIO (pucyHok 4.1). ['maBHOE MEHIO COCTOUT M3 YEThIPEX MYHKTOB!
«CrangapTHbiii cur"an», «CrenuanbHble curHanel», «BOT» u «bubnmoreka curHanos».
Hapuranys no rimaBHOMY MEHIO OCYILIECTBISIETCS B COOTBETCTBUM C IIPaBUJIAMU, W3JI0KEHHBIMHU
HUXKE.

IJHEDIOOODMA 3.1

ChneuuanecHvle CUzZHaAMR
JComaHoeB KU
Busauomerka cuzHanosg

2abE

atan | Moa,Eah | [l

Pucynok 4.1 - 'maBHOE MEHIO reHepaTopa

Hurepdeiic onepaTopa mnpeacrapiseT co00i HepapXUUECcKy0 CTPYKTYPY BIOKESHHBIX MEHIO.
Haznauenue opranoB ympasiieHUsI puBefeHbl B Tadbmune 4.1. HesaBucuMo oT TOro, B KakoM U3
MYHKTOB MEHIO HaxoIauTcsi reHepartop, B HiwkHed crpoke JXKM Bcerma oroOpaxaroTcsi CTpoka
coctosiHusi. HaBuramusi mo MeHr0 (BBIOOp TOTO WM HMHOTO IYHKTa MEHIO) OCYIIECTBIISCTCS
KJIaBuIIaMu Y, A (BBIOpaHHBIH B HACTOSINEE BPeMsl MyHKT MCHIO BBIICISICTCS] HHBEPCHEH 1BETA).
AxTHBaIUs BBIOPaHHOTO MYHKTa TEKyIIEro MeHio (Mepexoi BO BIIOKEHHOE MEHIO, JH0O
0TOOpaXKeHHE COOTBETCTBYIOLIECIO OKHA HACTPOIKH MapaMeTpoB) NPOU3BOAMUTCS KiaBuieid «KENT»,
BO3BpAaT B BHINIENEkKalee MeHI0 — kiaBumeil «kESC». Haxarne Ha xmaBumry «F» B mo0oM MeHIO
NPUBOJNT K aKTHBAIIMH CTPOKU COCTOSIHUSI T€HEpaTopa.

OkHa HACTPOWKH MapaMeTpoB (majiee — «OKHa») OTOOpakatloT (B TEKCTOBOM W/Win
rpaduueckoM BHUE) Ty WIA HMHYI0 HH(POPMALUIO O apaMeTpax TIeHEPHPYEeMOro CHTHAlla U
COZIep)KaT OJHO WM HECKOJbKO HW3MEHSAEMbIX Tmojed (mamee —  «mois»).  AKTHBHOE

(MoaudpuIupyeMoe B HACTOSIINI MOMEHT) MOJIE BbIICISACTCS HHBepcueit. Ilepexon OT 0OHOTO moJist
K Jpyromy (eciu Tekylee OKHO COJCPKUT 00Jiee OJHOTO MU3MEHSEMOIO IOJIsi) OCYIIECTBISCTCS
KiIaBuIiaMu Y, A. Eciu TeKyIee OKHO COAEPKUT TOIBKO OHO M3MEHSIEMOE M0JIe, KIIaBuIu Y, A
MOTYT BBINOJNHATH JIpyrue QyHKImU (MOApPOOHEe CM. HIKE OMHMCAHHE COOTBETCTBYIOLIETO OKHA
HACTPONKH mapameTpoB). [IpHHATHE K MCIOJHEHUIO MOTU(PUIMPOBAHHBIX 3HAYCHUN MapaMeTpoB
OCYUIECTBIISIETCS NMPU HaxkaTUM Ha kinaBuiry «ENT», mpu 3ToM B cTpoke COCTOSIHUS MOSABISETCS
NUKTOTpaMMa  «IIECOYHBIX YacOB», CHTHAIM3MPYIOINAs, 4YTO mpouecc Moxudukammu (1
MOCJICAYIOIIEr0 MepepacueTa) He 3aBepllieH, JalbHeinas padoTa BO3MOXHA TOJIBKO MOCIE TOTO,
Kak mukrorpamma ucuesHer. Ilo kmaBume «ESC» mpomcxoauT BBIXOJ B BBILIENIEXKAIEE MEHIO.
Haxarue Ha xiaBuiry «F» B 11000M OKHE HAaCTPOMKH NMPUBOJUT K AKTUBALIMU CTPOKH COCTOSIHUS
reHeparopa.

IIpumeuanue. MHTEpdeiic oneparopa MOKET U3MEHSATHCS B YaCTH TOPSAIKA OTOOPaKECHUS
nHpOpMANMY, JaHHbIE WU3MEHEHHs HE BIMAIOT HAa TEXHHUYECKHE XapPaKTEPUCTHKH TEHeparopa-
cuHTe3aTopa «Heprodopma-3.1».

M3MeHeHHe 3HAYCHMSI YMCIOBOTO IapaMeTpa, OTOOPa)kaeMoro B aKTHBHOM (M3MEHSEMOM)
[oJIe TEKyLIero OKHa HAaCTPOMKM MapaMeTpoB, MPOU3BOAUTCA IOCPEICTBOM KJIAaBUATYpPHI
reHeparopa cleayIoIuM 00pa3oM:

m iaBumu » u <€ BBI3BIBAIOT, COOTBETCTBEHHO, YBEIMYCHHE/yMEHBIICHUE 3HAYCHUS

AKTUBHOT'O TOJIs1; CKOPOCTh U3MEHEHHsI 3HAUEHHMSI 10JIS1 B 3TOM CJIydae 3aBUCUT OT BpEMEHH
yAep KaHMsl BhILICYKa3aHHBIX KJIABUII B HA)KATOM IOJIOKEHUH, @ UMEHHO YBEIMUYUBAETCS C
YBEJIMYEHUEM BPEMEHU YACp)KaHUS, €CIM NpU 53TOM AaKTUBHOE II0JI€ JIOIMyCKaeT
[MKJIMYECKOE M3MEHEHHE CBOETO 3HavyeHus (Hampumep, siBisiercsi (a30BBIM CIBHUIOM U

24



MC2.702.501 PO

UMEET Pa3MEPHOCTh YIJIIOBOIO Ipajayca), TO YBEINYCHHE BBIIIE MAKCUMAJIbHOTO 3HAUCHHS
IOPUBOAUT K BBOJY MHHHUMAJIBHOTO 3HAYEHHUS C MoOcexyromed MoauduKaiueid 3Toro
3HaYCHHUS B CTOPOHY YBEJIWYCHHS, W HAOOOPOT, B NPOTUBHOM CIIydyae MOTUPHUKAIHS
3HaYeHUs AaKTUBHOTO TMOJIA JOMYyCKaeTcs TOJbKO B Hpefenax OT MHHHUMAJIBHOTO [0
MaKCHMaJILHOTO 3HAUCHHIA;

m Haxatue Ha nudpossie KiaBumK («0»—«9») MPUBOIUT K HEMOCPEACTBEHHOMY BBOJY
3HAYCHUS aKTUBHOTO TIOJISI B TIPEJIeiaX MPeoNpeIeIeHHBIX MAaKCHMyMa 1 MUHUMYMa,

® HakaTHe Ha kiaBumy [1] B mporiecce M3MEHEHUs! 3HAUCHHsI aKTHBHOTO MOJISI IPUBOJIUT K
HepeX0/Iy B PEKUM BBOJIA IPOOHOM YaCTH 3HAUCHHS aKTHBHOTO NOJIS (€CIM aKTHBHOE TIOJIe
UMeeT JPOOHYIO YacTh); BBOJ 3HAUCHHMS APOOHON YaCTH aKTUBHOTO IMOJISI OCYIIECTBISICTCS
MI0CJI€ ATOTO HAYKaTHEM Ha HU(POBBIC KIABHIIIH,

® BBO/J] OTPHUIIATEIBHBIX 3HAYCHHI aKTHBHOTO MOJIS (€CIH 3HAYCHHE aKTHBHOT'O TOJIST MOXKET
OBITh OTPUIATEIBHBIM) MIPOU3BOIUTCS CICIYIOIIMM 00pa3oM: €CJIU B MPOLEcce U3MCHEHHUS
3HaueHus o neppoii(!) Obua Haxkara kiaBuma [£, To aKTHBHOMY TOJIFO IPUCBAMBACTCSI
MHHHUMAJIbHO BO3MOXKHOE ([0 MOJYJII0) OTpUIATENbHOE 3Ha4YeHUe («—1» i «iembIx»
noneit, «—0,01» ams moseidl, HU3MEHSIOUMXCS C AUCKpeTHOCThIo «1/100», u T. 1.);
nanpHeHmas MoIupUKaIHs 3HAaYeHUSI aKTUBHOTO TIOJISI TIPOU3BOAMTCS B COOTBETCTBHUH C
BBIILICONTMCAHHBIMU MIPABUIIAMH.

IMpu Haxoxnmenun ['eHepartopa B m00O0M MeHo/okHe B HWKHIOW 4dacTh JKKU BeIBOmUTCS

CTpOKa COCTOsiHHs TeHepaTtopa (pucyHOok 4.2), B KOTOpoil oToOpaxaercs uHpopMaims 00
OCHOBHBIX PEKUMax pabOTHI TeHEpaTOpa.

& E P L2 E
H.5HEA F-3, CERA

Pucynox 4.2 - Ctpoka cocTosiHHsI TeHepaTopa 0e3 JOTIOTHUTEIFHON PYHKITUN

Ctpoka COCTOSIHMSI MOXKET HaXOJMTHCS B JIBYX COCTOSIHUSIX: HEAKTUBHOM M aKTHUBHOM. B
HEAaKTHBHOM COCTOSIHM OHa TOJIbKO OTOOPa)KaeT COOTBETCTBYIOLIYIO HHPOPMAIIUIO, B AKTUBHOM —
MO3BOJISICT U3MEHSATh OCHOBHBIC PEKMMBI PaOOTHl MCTOYHMKA. Eciim Tekyimiee MEHIO/OKHO MMeeT
KOHTEKCTHO-3aBUCUMYIO JOTOJHUTEIbHYIO (DYHKIHMIO — aKTUBH3UPOBAHHAS CTPOKA COCTOSIHHS
TAaKKe MO3BOJISIET MOJYYUTh JAOCTYN K 3Tod (yHkumu (pucyHok 4.3), Ha3BaHUE KOTOPOW B ITOM
CJIy4ae BBIBOAUTCS B JIEBYIO YACTh AKTUBU3UPOBAHHOW CTPOKU COCTOSIHHSL.

HazMEHUMbL Bud AT =

Pucynok 4.3 - Ctpoka cocrostHusi I'enepaTopa ¢ 1onoiaHuTenbHoi GyHKuen «M3MeHuTh BUI»

AKTHUBH3AIUsl CTPOKHU COCTOSIHHS TMPOMCXOAUT IO Ha)KaTHUI0O Ha KiIaBUIIKM «F» B mrob6om
pexxume paboThl reHeparopa. BriOop onHOro u3 mosiel akTUBHU3UPOBAHHOM CTPOKH COCTOSTHHS
npou3BOAMTCS KiaBuiiamu » u <€ (BeIOpaHHOE TMOJie BbIAensieTcss nHBepcuei). Eciu BhiOpaHa
JIOTIOJTHUTEIIbHAS (DYHKIIUS TEKylIero okHa/MeHro, Haxarue Ha kiaBuiny «ENT» BbI3bIBaeT 3Ty
(yHKIMIO, €CiH K€ BhIOpaHa OJHa U3 MUKTOIPaMM B MPABOM YacTU CTPOKH COCTOSTHUS — Ha)kaTue
Ha knaBuily «ENT» BbI3pIBaeT U3MEHEHHE COOTBETCTBYIOUIETO MUKTOTPAMME OCHOBHOI'O PEXHUMA
pabotel uctounnka. Haxxas Ha knaBuiry «ESC», MOXHO J1€aKTUBUPOBATH CTPOKY COCTOSIHUSI.

Ha3naueHue nuKTOrpaMM MpaBoil YaCTH CTPOKH COCTOsIHUS (CIpaBa HaJIEBO):

® [MKTOrpaMMa «rjla3» B MEPBOM ClpaBa MO3UIMUA — BKJIIOYEH CHMHXPOHHBIN C MUTAIOIIECH

CETBhIO PEXHUM PAOOTHI, IPH ITOM YACTOTA BBIXOJHBIX CHUTHAJIOB OMPEIENISICTCS YaCTOTON
MUATAIONIEH CETH, MUKTOTpAaMMa «IEPEYEPKHYTHIM TJia3» — CIEKEHUE 3a YacCTOTOU
MUTAIOIIEH CEeTH OTKIIIOYEHO, YaCTOTa BBIXOJHBIX CUTHAJIOB paBHA 3a/JIaHHOW B MapameTpe
«gacrtota» (puc. 4.6), U3MCHEHHE pEKUMA CHHXPOHHU3AIMH BO3MOXHO TOJBKO IPH
BBIKJIFOYEHHOW I'€HEpaLNH;
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® [IMKTOrpamMMa <«pereHepanus» BO BTOPOM CIpaBa MO3ULUU — JOCTYIIHA TOJIBKO IIPH
HAJMYHUU BBIXOJIHBIX CUTHAJIOB (P BKJIFOYECHHOW FeHEpAIMU MHKTOrPaMMa KCHHYCOUIa»
B TPEThEH CIpaBa MO3UIMH), MPH KHAKATHHA» HA 3Ty MUKTOPAMMY MPOMCXOIUT CMCHA
TEeHEPUPYEMBIX CHUTHAJIOB B COOTBETCTBUM C IPOU3BEIEHHBIMH MOAU(DUKALUIMU
[1apaMeTPOB CUTHAJIOB,

® [UKTOrpaMMa «CHHYCOMJAa» B TPETbEH CIpaBa IO3ULUU — TEHEpalMs BBIXOJHBIX
CUTHQJIOB BKJIIOUEHA, IHUKTOrpaMMa «IEpPEeYepKHyTas CHHYCOMZa» — Ha BBIXOAaX
MCTOYHUKA NOJJIEPKUBAIOTCS HYJIEBBIE CUTHAJIBI,

® MHBEPCHBIC IMHKTOTPAMMBI «IIECOYHBbIC dYachl» (PHUCYHOK 4.4) CHUTHAIU3UPYIOT O
HE3aBEepIICHHOM TMpolecce Moaudukanuu/mepepacyera mapaMeTpoB, HPH OTCYTCTBUH
JTAHHOM MUKTOTPaMMBI T€HEPATOP TOTOB OCYIIECTBUTH MOJM(HUKAIIMIO HOBOTO TTapameTpa
WIM BOCIIPUHATDH JPYTrUe JEHCTBUS MOIb30BATENS.

TTHE TTHE
p:ton | Me-alEdR E%ﬂ{?

Pucynoxk 4.4 - Ctpoka coctosiHus I'eHepaTtopa pu He3aBEPILIEHHOM IIPOLIECCe
MoauduKanuu/nepepacyeTa mapamMeTpoB

Ecnm cTpoka cOCTOSIHUSI aKTHBHA M TEKYII[ee OKHO/MEHIO UMEET JAOTOIHUTEIBHY0 (DYyHKIIHIO,
B JICBOM YaCTH CTPOKH COCTOSIHHMS OTOOpaskaeTcs HasBaHue 3Toil ¢yukuuu (puc. 4.3). Bo Bcex
OCTaJIbHBIX CHTYaIUsIX JIeBas 4acTh CTPOKU coctosiaus (puc. 4.2, 4.4) otoOpakaeT HOMUHAJIBHBIC
3HAYEHUS BKIIOYEHHBIX IOJIMANa30HOB BBIXOJIHBIX HANpPSXKEHUH M TOKOB YCHIIUTENEH TOoKa U
Hanpsokenus. [IpudyeM B KpalHe# JIEBOM TO3MIMM IO 3HAKOM «[>» OTOOPaKaroTCs TEKYIIHE
HOMHHAJIbHBIE 3HAYEHUS TMOJAMANa30HOB, BKIIOYEHHBIX HA YCHUJIMTENSAX TOKAa M HAINpPSKEHHS.
[IpaBee, noj 3nakoM «PRO», HOMHHANBbHBIE 3HAYEHHS TTOIUANa30HOB, KOTOPHIE OyAyT BKIIOUEHBI
Opy BBIaYe HA TCHEPAlUI0 HOBBIX (M3MEHCHHBIX) CHTHAJIOB; IMOCJE BBIMOJIHEHHS KOMAaH]I
«TEHEpaLMsA» WM «PEreHepalus» 3HaueHWs TEKyIIMX HOMUHAIbHBIX 3HadeHuit (>) cranoBsrcs
paBHbIME 3TUM (PRro) 3HaAYCHHSIM.

4.2.2 Pexxum CTaHAApPTHLIAN CUTHan
B sTom pexxrme Ha BbIXoje reHepaTopa (GOpMUPYETCS CHHYCOUIANbHBIN CUTHAI.

[CmaH3apmHLlU CU2HAaA

F_ I ru
Meea UI: 30,00 °
U :.: 70,000 B
I.1.1.: ©,50000 A
X X X
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Pucynok 4.5 - OkHO 3a/1aHUsI TApaMeTPOB CTaHAAPTHOTO CUTHAJIA

MoxHo 3a1aTh (pucyHOK 4.5) OCHOBHYIO 4acToTy (4acTOTy MEpBOW FAPMOHHMKH), 3HAUCHHS
(ha30BbIX CIBUIOB MEXIY TOKAMU M HAMPSHKCHUSIMU [UTs BeeX (a3, 3HAUCHUS HATPSDKCHUI U TOKOB.
C momolIpio MepeKIoyaTesaci MOXHO OTKIIoYaTh (OOHYJISITH) TOKH BbIOpaHHO# (a3bl. Beibop
MEePEKITFoYaTelisi MPOM3BOANTCS KiiaBuiiamu € U », H3MEHEHHE COCTOsIHUS — KiaBuieid «KENT».

4.2.3 MeHo CneuunanbHble CUrHanbl
Menro «CrierraabHbIe CUTHAIB» (PUCYHOK 4.6) COCTOMT U3 IMIeCTH MyHKTOB. «IIpon3BobHAs

26



MC2.702.501 PO

¢dopma», «Cybrapmonukn», «@a3zoBoe ynpasieHue», «IIpoBanbl u nepeHanpskeHus», «daukep» u
«bubnuorexa cUrHanoB».

ICAEUHUAABHLIEE CHUrHAbI
MPouzBdoabHaAA hopMa
CYE2aPMCHUKU

PazoBoe HnpabasHue |

MeeBanel U nepeHanp.
FAUKKEP
EUE..HUGITIEI{EI CUsHanost

ZOE
Dafiin [Pes.Eon
Pucynok 4.6 - Menro pexxnma «CrieriagbHble CUTHAITBD

4.2.3.1 Menw IIpousBobnasi popma

JlaHHBIH TTyHKT MEHIO MMO3BOJISICT YCTAaHOBHUTH HA BBIXOJIAX T'€HEpATOpa CHTHAIBI C JTHOOBIMU
3HAYEHHSIMHU MapaMeTpoB (B Mpeesax JOMyCTUMbIX 3HAYCHUH TapaMeTpOB CUTHAJIOB).

AKTHBaI®s JAaHHOTO MYHKTA TJIABHOTO MEHIO MIPUBOIUT K oToOpaxeHuto Ha XKW noamento
«[TpousBosbHas Gopma» (pucyHok 4.7). JlaHHOE MEHIO COJCPIKUT CIIEAYIOIINE PEIKUMBI:

® YacToTa,

m  MeK(pas3HbIC YIIIb,

m (¢opMa curHania,

® JICHCTBYIOIIME 3HAYCHUSI.
BHUMAHUE! BOT onnodasunas. BOT, orHocsmmecs k gaszam B u C He HCIIONB3YIOTCS.

311ech Ke BKII0YaeTCs TM00 OTKIII0YAeTCs PEXKUM HHTEPrapMOHHUK.

MPOHUIBOSJBHAA $OPMA

Yacmoma
MexthasHble Y=ol
PopMa Ccu2Hana
delucmg. 3HaJveHus

HHmep2apMOHUKU BblKA
P atéi Peo- gy EGR | ﬁ“«f|’3'

Pucynok 4.7 - Mento pexuma «IIponsBonbHas popmar»

B pexxume «Yactora» oTkpbiBacTcsi okHO (pucyHOK 4.8) mo3Bosroiiee 3a1aTh OCHOBHYIO
94acTOTy (4acCTOTy MEpBOW FApPMOHHMKH) FCHEPUPYEMOil TpeX(Pa3HOM CHUCTEMbI HANIPSIKCHUH 1 TOKOB
IPH OTKJIFOYEHHOM PEKHUME CHHXPOHH3AIMU C MUTAIOIICH ceThio (MUKTOrpaMMa «IepevepKHYThIH
rnas3»). [Ipu BKIFOUCHHOM pEXHMME CHHXPOHHM3ALMHU C MHUTAIOIICH CeThi0 (IMHMKTOrpaMMa «riia3»)
4acTOTa BBIXOJHBIX CHUTHAJIOB ONPENENAECTCS YaCTOTOM NHTAIOLIEH CETH M 3HAYEHHME YacTOTHI,
BBEJICHHOE B JAaHHOM OKHE, HE IPUHUMAETCS K UCIIOJIHEHHUIO.
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Pucynox 4.8 - OkHO 3a/1aHus 4aCTOTHI CUTHAJIA

OKHO COIEPKUT €TUHCTBEHHOE M3MEHSIEMOE T0JIe «4acToTa». JlomycTUMbIe 3HAUCHUSI 3TOTO
niosist ot 42,50 T’y mo 450,00 Iy, mar moactpoiiku 0,01 I'u. B mpornecce moactpoitku yactorsl KK
npubopa oToOpakaeT 3HaYCHHE TEKYIIEH YacTOThI, a TAKXKE OCHUIIOTPAaMMY CHTHAJIA C TEKYIICeH
JacTOTOM.

B pe:xxnme «MexgpasHble yribl» OTKpbiBacTcsi OKHO (pucyHok 4.9), mo3BoJsitoniee 3a1aTh
3Ha4YeHHS (DA30BBIX CIBUTOB MEXAY HAMNPSDKCHHSIMHU pasHbIX (a3, a TakkKe MEXKIy TOKaMHU H
HanpsDKeHUAMHU OJHOH (a3l (pasHpIMU yriamMu MEXIy KaHaJaMH, MO ONPEICIICHUIO, CUUTAIOTCS
(basHbIe YIIIbI MEXK/Ty MEPBHIMH FAPMOHUKAMHU CHTHAJIOB B KaHAJIax).

MexhazHbe Yaasl, ° |

YNVAR 12000
. U:U:: 120,00
“ U:Us © 120,00
ol Un1. 30,00
{5 U1, 30,00
U 1. 30.00

piB8f | hoglEHR [ e

Pucynox 4.9 - OxHo 3amanus Mex(a3HbIX yIIIOB

OkHO conepuT 6 U3MEHSEMBIX TIOJEH, COOTBETCTBYIOMIMX YIJIaM MEXAYy IEePBBIMU
rapMOHHMKaMH TE€HEPUPYEMBIX CUTHaJIOB. Moaudukanus yKa3aHHBIX TOJEH OCYIIECTBISICTCS B
COOTBEeTCTBUHM ¢ TyHKTOM 4.2.1 Hactosiiero onucanus (nauana3oH usmMeHenus ot —179,99° no
+180,00°, miar m3menenus 0,01°); maHHBIC OIS MOMYCKAIOT HUKIHYECKOE H3MCHEHHE CBOMX
3HAUCHMH.

B mporecce BoIOOpa/MoanUKaIMK TOJNEH JaHHOTO OKHAa HM300pakeHHBIE HA BEKTOPHOU
JIUarpaMMme BEKTOPBI, COOTBETCTBYIOIIME CUTHANIAM B KaHAlIaX T'€HepaTtopa, U3MEHSIOT CBOU BUJ H
MoJIo)KeHrne. B 4acTHOCTH, BEKTOPHI, Yrojl MEXIy KOTOPHIMH B JaHHBI MOMEHT BBIOpaH IS
W3MCHEHHMS, CHAOXCHBI «CTPEJIKaMHU», B TO BpeMs KaK Ha KOHIIAX BCEX OCTAJbHBIX BEKTOPOB
KCTPEITKU» OTCYTCTBYIOT.

B pexxume «@opma curHaja» OTKpbIBae€TCs OKHO, MO3BOJIAOIIEE 3a7aTh (OpMyY CUTHAla B
KaXJOM U3 IIEeCTH BBIXOJHBIX KaHAJIOB TreHepaTopa. JlaHHoe okHO wumeer 4 BapuaHTa
npeacraBiacHus uHbopmanuu o (Gopme curHana: «OcrpuutorpamMay, «CrekTp (JTHHEHHBINH)»,
«Cnektp (norapudpmuueckuii)» u «®Da3pl rapMoHUK». [lepekioucHHEe MEXIy BapUaHTaMU
MPE/ICTAaBICHHS] OCYIIECTBISET MAOIMOJHUTENbHAS (QYHKIUS JaHHOrO OKHa «l3MeHuTh BHI»,
JOCTYIIHAS Yepe3 CTPOKY COCTOSIHHUS.

Bapuant npeacrasienus okHa «Ocuumutorpamma» (puc. 4.10) oToOpaxaeT oCHUILIOrpaMMy
TEKyILIET0 CUTHajla B BhIOpaHHOM KaHaie. MH(opmanus, otoOpaxaemasi B JaHHOM OKHE, 3aBUCHT
OT TOT'0, BKJIFOUEH WJIM BBIKIIIOYEH PEXXUM HUHTEPTrapMOHUK.
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Pucynox 4.10 - Oxno «@opma curHana» B BapuaHTe MpecTaBieHns «OcuuuiorpaMmma
(cmeBa — peXUM MHTEPrapMOHUK BBIKIIFOUCH, CIIPaBa — PEKUM WHTEPrapMOHHUK BKITFOYCH)

OKHO B 3TOM BapHaHTe 0TOOpaKEHUSI COACPKUT 4 U3MEHSIEMBIX MOJIS:
" HOMEp rapMOHHUKH («N») i BHIOOpA HOMEpa TAPMOHUKU CUTHAIa B aKTHBHOM KaHaJe:

" Pedxxcum unmepeapmoHux evikaouer. Beroop ocymectsisercs u3 psna 1, 2, ..., 49, 50.
»  Peoxxcum unmepeapmonux exnover. Beidop ocymectsisercs u3 psga 0,5; 1; 1,5; 2;
50; 50,5.

Br16op ocymecTBisieTcs knaBuiiamMu <, »;

" OTHOCHTEJIbHAs aMIUTUTY/1a BeIOpaHHOU rapMoHuKU («Up» mmm «ly») (ycraHaBmuBaeTcs B
HPOLEHTAX OT aMILTUTY/IbI IIEPBOI TAPMOHHKH):

" Peoxcum unmepeapmonux evikmoyer. Jlnamazon 3Hadenuit or 0 qo 100,00 % ¢ marom
0,01 %.

" Peocum unmepeapmonuk exmiouer. Jlmamazon 3Hauenuit ot 0 mo 15,00 % ¢ mrarom 0,01
%.

» [lome «oTHOCcHTebHAs (a3a rapMOHHKH» («@1_p») TO3BOJISET YCTAHOBUTH a3y
BHIOPAHHOW TaPMOHHKH OTHOCHUTEIIBHO TIEPBOI TAPMOHUKHU CHUTHAJA B BHIOPAHHOM KaHaje
(oT -179,99° no 180,00° ¢ marom 0,01°).

» [lone «Ha3zBaHue KaHama» («KaHan») MO3BONSET MEPEKIIOYAThCS MEKAY IIECTHIO
KaHaJIaMu JUIsl MOAU(UKAIIUK UX [TAPAMETPOB.

Bapuant mnpencraBienusi okHa «Crhektp (imHeiHbIH)» (pucyHok 4.11) orobpaxaer
CHEKTpPOrpaMMy TEKYILEro CHUrHajlla B BBIOpaHHOM KaHaje. ChekTporpamMma OTOOpakaeTcsi B
JUHEHHOM MaciTale.

[Cnekmp (AuH.) n: 141
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Pucynok 4.11 - Oxno «®opma curHaia» B BapuaHre npencraBieHus «Crektp (JIMHeWHBIN)»

OKHO B 93TOM BapuaHTe OTOOPaXCHHS COJCPKHUT CIMHCTBEHHOE H3MEHSIEMOE I10JIe —
OTHOCHTEJIbHAS aMIUINTYyJa BhIOpaHHON TapMoHHKW» («Up» wim «lp»). /lnama3oH IOMyCTHMBIX
3HaueHunit ganHoro noss ot 0 % mo 100,00 %, mar usmenenus 0,01%. Moaudukarus 3HaYCHHS
MOJII OCYIIECTBIISIETCST B COOTBETCTBUU C MpaBWIaMHU, OMHCAaHHBIMU B M. 4.2.1 Hacrosmiero
pyKoBOJICTBa. BEIOOP HOMEpa TapMOHHMKH OCYIISCTRIISICTCS KIaBUIIAMH ¥ H A, TIPH 3TOM Kypcop
Ha CIEKTpOTpaMMe IMEepeMEeIIaeTcss Ha CHEKTPAIbHYI0 JHUHUIO, COOTBETCTBYIOIIYIO BBIOpAHHOM
rapMOHHKE.

Bapuant npencrasienus okna «Cnekrp (orapudmuueckuii)» (pucynok 4.12) oroOpaxaer
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CHEKTPOrpaMMy TEKYILEro CHUrHajlla B BBIOpaHHOM KaHaje. CnekTporpamMma OTOOpakaeTcsi B
norapudmuueckom Macurade (B Aenubenax); TeM HE MEHEE, YHCIOBbIC 3HAYCHHS OTHOCHTEIIBHBIX
aAMIUIMTY]] TAPMOHHMK OTOOPa)KalOTCsI U MOIU(PHUIMUPYIOTCS B JIMHEHHOM Maciitade (B MpoIeHTax
OTHOCHTEJIBHO TIEPBOI TAPMOHHKH).
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Pucynok 4.12 - OxHo «®opma curaaga»
B BapuanTe npeactaBieHust «Crektp (JrorapuMudeckuii)»

OKHO B 3TOM BapHaHTE OTOOpaXEHUsI COMCPKHUT EIUHCTBEHHOE M3MEHsAEeMOoe IoJie
OTHOCHTEJIbHAS aMIUIUTyJa BbIOpaHHON rapMoHukm» («U» wmmu «I»). JlnamasoH JOMyCTHMBIX
3HaueHuit ganHoro nons ot 0 % go 100,00 %, mar usmenenus 0,01%. Monudukanust 3Ha4eHUS
MOJISi OCYILECTBIISIETCSI B COOTBETCTBHM C MpaBHJIAMH, ONMHCAaHHBIMH B 1. 4.2.1 HacTosmiero
pyKoBo/icTBa. BBIOOp HOMEpa TapMOHUKHM OCYILECTBISIETCS KJIaBUIIaMU A U Y, TIPH 3TOM Kypcop
Ha CHEKTPOTpaMMe TIepeMenIaeTcsi Ha CIEKTPAJbHYIO JIMHHIO, COOTBETCTBYIONIYIO BBIOpaHHOU
rapMOHUKE.

Bapuant npencrasienus okHa «®Da3bl rapMOHUK» (prcyHOK 4.13) oToOpakaeT CHeKTp yrioB
casura (a3 rapMOHUK (OTHOCHTEIHHO MEPBOil TAPMOHUKH CHI'HAJIA B BBIOPAHHOM KaHaJe).

[pazwl 2apMOHUK] n: 15
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Pucynok 4.13 - OxHo «®opma curaaga»
B BapuaHTe npeacTaBieHust «Da3pl rapMOHHUK»

OKHO B 3TOM BapHaHTE OTOOpPaKEHUS COJCPKHUT EIUHCTBEHHOE M3MEHsAEeMOoe IoJie
«OTHOCUTEJbHAS (a3a BBHIOPAHHOW TapMOHUKU» («@1_n»). JlMama3oH JOMYCTHMBIX 3HAYCHHIA
nanHoro moist ot —179,99° mo 180,00°, mar usmenenus 0,01°. Moaudukanus 3HAYCHHS IO
OCYILIECTBIIIETCSI B COOTBETCTBHUHM C TpaBWIaMH, ONMHUCAaHHBIMH B nyHKTe 4.2.1 Hacrosiero
pyKoBozcTBa. BEIOOp HOMepa TapMOHHKH OCYIIECTBISIETCS KJIaBUIIaMU ¥ U A, TIpH 3TOM Kypcop
Ha CHEKTpOTrpaMMe IepeMenIaeTCss Ha CIEKTPaJbHYIO JIMHHIO, COOTBETCTBYIOLIYIO BBIOpaHHOU
TapMOHHKE.

B pexume «JleiicTBylomue 3HaYeHHA» OTKpbIBaeTcs OKHO (pucynok 4.14), mo3Boisioriee
3a/1aTh 3HAYCHUs JICUCTBYIOIIETO 3HAUCHUS MEPBBIX TAPMOHUK BBIXOJHBIX CUTHAJIOB. JlaHHOE OKHO
COJICP)KUT 6 W3MEHSAEMBIX TIOJICH, MO3BOJIIOMINX 3aaTh JCHCTBYIONIME 3HAYCHUS IEPBBIX
TapMOHHUK CUTHAJIOB IO KaXJ0MY U3 6 KaHanoB. J[omycTHUMbIC 3HAUCHUS TTOJIeH, COOTBETCTBYOIIMX
kananam Hampspkerus, - or 0 go 580,00. JlomycTuMmbie 3HA4YEHHS IIOJICH, COOTBETCTBYIOIIUX
Ka”aiaM Toka, - ot 0 1o 60,00 A.
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BHUMAHMUME! Tlepen BBOAOM 3HaueHWW TOKa yOeaUTECh B COOTBETCTBHU CXEMBI U
HOMUHAJIBHOTO TOKa MOJKIIOYEHHOTo mryHTa 9.

[lar u3mMeHeHHs 3HAUCHUS BCEX mouieit — emununita Miamero paspsaaa (0,001 B qis kanaaos
nanpspkenns, 0,00001 A st kaHaI0B TOKA).

[Aelucmb.1-X 2aPMOHUK:
U. . 111.80 B
U . 220.800 B
U: ! 190,00 B
Iq: 1.0000
I.: ©.95080 A
I. : ©8.125 A
pithn | P 78R | e

Pucynok 4.14 - OkHo 3agaHusi pa3Maxa IepBbIX TAPMOHMK BBIXOHBIX CUTHAJIOB

[Tepepacuer GopM KpUBBIX MPOU3BOAMUTCS TOCIE W3MEHEHHUS TMapaMeTPOB TEHEPUPYEMBIX
curHajioB 1mo Haxkaturo kiaaBuiu «ENT». Ecam kmaBmma «ENT» He Hakmmaiach, BBEIEHHBIE
3HAYCHMS HE 3alHUCHIBAIOTCS B TaMsITh TeHepaTopa W (opMa CHUTHalIa HE TEpepacuUTHIBACTCS.
[lepepacuer MoxeT 3aHATh uTesnbHOEe (M0 5 cexyHm) Bpems (B 3aBUCHMMOCTH OT (hopMm
PaCCUUTHIBAEMBIX KPHBBIX U OT KOJIMYECTBA KAHAJIOB, IO KOTOPHIM (DOPMBI CUTHAJIOB JOJIKHBI OBITH

nepepacuuTanbl). B mpoiiecce mepepacueTa B CTPOKE COCTOSIHUS OTOOPAKAETCs MHUKTOTPAMMBbI
«IIECOYHBIE YAChI» U TEHEPATOP HE pearnpyeT Ha HaXKaTHsl KIIABUIII BCTPOCHHOM KIIaBUATYPHI.

Brirouenne / OTKIIIOYeHHE PeKUMA HHTEPrapMOHHK

Jns BroIroueHHs: /| OTKIIOYCHUS] PeXMMa MHTEPrapMOHHK HEOOXOJWMO BBIICIUTH JTAHHBIN
INYHKT MEHI0 M HaxaTh Ha kiaBunry «ENT», mpu 3ToM chpaBa MOSIBUTCS COOTBETCTBYIOIIAs
HAJIIHUCh. KBKJI» — PEKUM BKJIFOUCH, KBBIKII» — PEKUM BBIKIIFOUYEH (puCyHOK 4.15).

NPOH3IBOAbHAA $OPMA

YJacmoma
MexXha3Hble Ya2bl
PopMa cuz2Hana
deucm&. 3IHAYeHUA
E

2aPMOHUKU_BbIK
Da“Edn | M-a®EdA AT B

Pucynok 4.15 - OKHO BKITIOUCHHUS/OTKIIFOUEHHST HHTEPrapMOHUK

IIpumeuyanue. [Ipu BKIIOUEHHOM peXUME HHTEPrapMOHHMK BpeMs Ilepepacyera CUTHaia
YBEJIMYUBAETCS.
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4.2.3.2 Pesxum CyOorapMoHUKH

[CyezapMoHUKU
F : 50 . 00
H=zon UI: 39,890 °
Uu : 70,000 B
I.I1:I:.: ©0.508000 4
X X X
poton | M-glEdg | Injoalse

Pucynok 4.16 - OxHO 3a7aHHUs TapaMeTPOB CyOrapMOHUK

B sTOM pesxuMe Ha BbIXoz1aX Toka rereparopa la, 1z, Ic hopmMupyroTcs curnansl, BUJ KOTOPBIX
npejacTaBieH Ha pucyHke 4.17.

/\ N\
\/

<« T —»«— T —>»<«— T —><— T —><€«— T —>

\

Pucynox 4.17 - ®opma BEIXOAHOTO curHaja B pexkume «CyOrapMOHUKU»
(T — mepuon curnana)

3HaueHHs (ha30BBIX CABUTOB MEXy HANPSDKEHUSIMH Pa3HbIX (a3 yCTaHABIMBAIOTCS PABHBIMHU
120°. MoxHo 3a1aTh (prucyHOK 4.16) OCHOBHYO 4acTOTy (4acTOTY MEPBOI TapPMOHUKH), 3HAYCHUS
(ha30BBIX CIBUTOB MEX/y TOKaMH W HANPSDKCHUAMHU JUISA BeeX (a3, 3HaUeHUs] HAlpsHKEHUH U TOKOB.
C MOMOIIIBIO TIEPEKITI0YATENeH MOXKHO OTKITIOYATh (OOHYJISATH) TOKM BRIOPaHHOHU (a3bl.

4.2.3.3 Pexxum ®a3oBoe ynpasjeHune

PazoBoe YnpaBaeHUE

F : 50.80 Ny
[Hzon UI: 30,0880 -

U 'mr-Rss B
I.I:I.: ©0.,50080 A
X X X

giBhh | MoglERR | [n[eaf

Pucynok 4.18 - OxHo 3anaHus napaMeTpoB peskuma (pa3oBOro ynpaBiIeHHUs

B stom pexume Ha BeIxosax Toka reHepartopa la, Iz, ¢ opmupyrorcs curaanel B KOTOPBIX
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mpeJicTaBiIcH Ha pucyHke 4.19.

A

A
Y

T/4

Y

< T

< F »>

Y

PucyHok 4.19 - ®opma BBIXOJHOTO CUTHaNA B peskuMe «Da30Boe yrnpaBIcHHE»
(T — nepuon curHana)

3HavyeHus (Ha30BBIX CIBUTOB MEXIY HANPSHKCHUSIMHU Pa3HBIX (a3 yCTaHABIMBAIOTCS PaBHBIMU
120°. MosxHo 3a1ath (pucyHok 4.18) 0CHOBHYIO 4acTOTy (4aCTOTY MEPBOM TAPMOHUKH), 3HAYCHHUS
(a30BBIX CABUTOB MEXIY TOKAMH W HANPSHKCHUSMU IS BceX (a3, 3HAUCHUS HANPSKEHUH U TOKOB.
C moMouIbI0 MEePEeKITIoYaTeNei MOKHO OTKITFOUaTh (0OHYIISTh) TOKU BEIOPAHHOMU (ha3bl.

4.2.3.4 Pexkum IlpoBajibl M nmepeHaNpPszKeHUs

Mpogansl U nepeHanp.
n : Y% Us . %
t @ 80.58080 Cc | 1800, 00|
T : 5,800 c | U .*%:
t. 1 0,808 C
P, : 8.9 - U. , %
Mepud. K nn O 1908, 88
2ELAE |F':m- &HE
H.5AA H, 5HH

Pucynoxk 4.20 - Dxpan 3ajaHus apaMETPOB PeKUMa MPOBAJTIOB U MEePEHAIPSKEHHUH

B pexume «IIpoBans! u nepenanpspkeHus» (pucyHok 4.20) cymecTByeT BO3MOXKHOCTb 3aaTh
CIIE/LYIOLIHE TAPaMETPBbL:

" KOJHMYECTBO MPOBAIOB MM nepenanpsukennii — n (0-100 000);

" JUIMTEIBHOCTH OJIHOTO TpoBajia win nepeHanpsokerus — t (0-600c);

" [epuoJI MEXIY BO3HUKHOBEHHEM IpOBajoOB win mnepeHanpspkenuit — T (T He
MokeT ObITh Menbiire t) (0—-600c);

" CMENICHHE 10 BPEMEHH OTHOCHUTEIILHO 3alycka TMepBOr0 MpoBaja WM
nepeHanpsokeHus  (3a/lep)kka IMEpBOTO MpoBaJla WM TEPEHANPSDKEHHS  TIOCIIe
HOCTYIUICHHUS] KOMaH/Ibl Ha Bblauy curnaina) — t, (0-600c);

* (a3oBBIi CABHI IpoBaja WM IHepeHanpspkeHus — @p (ot —179,99° o 180,00°)
(paboTaeT TOIBKO NP BKIFOUSHHH PUBS3KH K TIOTYIEPUOY);

" OPUBS3KY K moiyrnepuoay (MpW BKIIOYEHWH, HAdYaJl0 Ka)XIOro NpoBajia WA
TIepEHAIPSDKEHUSI TPUBSI3BIBACTCS K MOJIYIIEpUOy). PeKOMEHIyeTCsl HCIOIb30BaTh
npu 3a1aHuK (Ha30BOTO CIIBUTA;

» gemmmunHy npoBaina (ot 0 mo 100%) wmm nepenanpsokenus (ot 100% no 200%) s
KaXI0H (a3bl.

B pexume «IIpoBaibl U epeHANPSHKEHUS» BCET/Ia YCTAHABIUBACTCS MaKCHMAIBHBIH Mpeer

IO HATIPSKEHHUIO.
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4.2.3.5 Pexxum Dankep

PAUKKEP
HOMEP 1
MHOKUMEe AL
UZM. B MUH. 1
AU 2.7200
nofhn | Mg, ERA | Dxlmile

Pucynox 4.21 - Dxpan 3a1aHus nmapaMmeTpoB Qurkepa

B 3TOM pexnMe Ha BBIXOJBI TMOJAIOTCS KOJICOAHWs HANPSHKECHUS C XapaKTePUCTHUKAMHU,
MIPUBEJICHHBIMU B Ta0nwiie 4.2:

Taobnuma 4.2
Homep | Ywucno usmenenwmii B MunyTy | OtHOCHTENbHOE n3MeHeHne Hanpsukenus AU/U, %
1 1 2,720
2 2 2,210
3 7 1,460
4 39 0,905
5 110 0,725
6 1620 0,402

[MapameTphl curHaiga 3aJaroTcs MyTeM BbiOOopa HoMepa (pucyHok 4.21), COOTBETCTBYIOILICTO
OJTHOMY M3 IIECTH BapUAHTOB W3 MPHUBEACHHOIN TAaONIUIIbI, U MHOKHTENS, HA KOTOPBIH YMHOXKaeTCs
AU/U. MHOX)#uTEh MOKHO H3MeHHUTH B tipezenax ot 0,01 mo 25,00.

4.2.4 MeHo B3T

Menro «BOT» (pucyHok 4.22) COCTOUT U3 IBYyX IIYHKTOB:
= Ckopoctb 1o RS-232
= S3bIK

JCTAHOBKH

CropoCMb no RSZ232
H3blK

Dst68n [ Me-stEan |

Pucynok 4.22 - MeHI0 yCTaHOBOK

[Tocne aktuBammu myHkra «Ckopocth mo RS-232»  mosiBnsercss BO3MOXKHOCTh BBIOOpA
3HaueHus ckopoctu odmeHa c¢ ITK mo mocnemoBatenbHoMy mHTEpdeiicy RS-232 (pucyHok 4.23).
Bosmoxua BOT crnenyromux 3Hauenuii ckopoctu: 115 200, 38 400, 19 200, 9600 6wurt/c.

Br10op HYXXHOTO 3HAYEHHUS OCYIIECTBISIETCA C TOMOIIbI0 KimaBum A, V¥V u «ENT»,
BriOpanHoe 3HaueHHe CKOPOCTH OTOOPaXkKAaeTCsl B BEpXHEH CTPOKE AMUCILIES.

34



MC2.702.501 PO

(g Se]=leled| |- 001 152080 6Cd

115200 6¢3
38400 603
19200 60Jd

9680 603
sioan | Mestaan | |0

Pucynok 4.23 - Mento Bbibopa ckopoct oomena ¢ [1K no unrepdeiicy RS-232

[locne akTuBamuM TyHKTa «SI3BIK» TOSABISETCS BO3MOXHOCTH CMEHBI SI3BIKA LIS
otoOpaxeHus: uHpoOpMalMu Ha JAucIiee Npubopa, MOXKHO BbIOpaTh IMOO pycckuili OO
aHrmiickuii 361K (pucyHOK 4.24) (¢ momornpko knaBui A, ¥V u «kENT»).

H3bIK

Engdlish
Pycckuu

TTOE TIOE
5,660 |hw5,aan |

Pucynox 4.24 - Menro BbIOOpa si3bpIKa

4.2.5 MeHI0 OMONMoOTEeKa CUrHanoB

Menio «bubnuorexka curHamoB» (pucyHok 4.25) TO3BOJSIET COXPAHATh TEKYIIUN HIIH
3arpy»aTh paHEE€ COXPaHEHHBIA CUTHAIL.

EUBINOTEKA CHUCHAJMAOB

JaZ2PY3Ums CU2HAanN
CoXPaHUmMe Cu2Han

TTHE ETE
B.50A |hwa,5@n |

Pucynok 4.25 - MeHio 6MOMOTEKH CUTHAIOB

[Tocrie BbIOOpa HEOOXOAMMOTO EHCTBHUS MOSBUTCS MEHIO BbIOOpa OMOMHOTEKH (PHCYHOK
4.26). Bcero cymectByer 12 Oubmuorek mo 10 curHamoB B Kaxaoi. BeiOop HeoOX0auMOit
OnOMMOTEeKH OcymiecTBisiercss kiaaBumamMu A u V. KnaBumm € U » NEepeKsIIOYaloT CTPAHUILY
(6bubmmorexkn 1-6 pacmonokeHbl Ha mepBoi cTpanuie (pucyHok 4.27), 7-12 — wHa BTOpO#
crpanutie (pucyHok 4.27)).
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BbIEOP EWBAWOTEKH
Busaucmexa 1
_Busauomeka 2
Busauomexka 3
Busauomeka 4
Busaucmerka S
BusauocmeKa B

Darcan | Mo, Eon
Pucynok 4.26 - Menro Bbibopa 6ubinotexu (crpanuiia 1)

BbIECP EBUESIHMOTEKH
BusAuOmEKa 7
BusAuomeka 8

_Busauomeka 9

Busauomeka 10

BusaAuomeka 11

Busauomeka 12

Defgdn | Pe-a, B8
Pucynok 4.27 - Mento Bbibopa OuOIHOTEKH (CTpaHuIia 2)

[Tocne BbIOOpa OMOIHOTEKH MOSBISIETCS BO3MOXHOCTH BBIOpaTh oAMH U3 10 curnanoB 3Toii
oubnmoTexku. B MeHI0 0TOOpaxkaroTcs Ha3BaHUs CUTHAJIOB, KOTOPBIE OBLIM 3aJJaHbl TIPU COXPAaHCHUH
(pucynok 4.28). Ecnu curHan He ObUT COXpaHEH, TO BMECTO €ro MMEHH OTOOpa)kaeTcs HaJIlHCh
«Her nmanHbIX». BBIOOp cHTHala ocymiecTBisercs KiapumamMud A u V. KimaBumm < u >
nepexmoyanT crpanuny (curHansl 1-5 pacnonoxeHsl Ha nepBoi crpaHuie, 6—10 — Ha BTOpOI
CTpaHHMIIE).

[BEIEOP CUrHANA

ETEV
Hem 2aHHuIx
Hem 3aHHbix
Hem 3aHHbIx
Hem 3aHHbIx
noeon | Mo, B6h | PR

Pucynoxk 4.28 - Mento BbiOOpa curnana

[Tocne BbIOOpa curHanza B 3aBUCUMOCTH OT TOTO, Kakoe AEWCTBHE OBLIO BHIOPAHO B MEHIO
«bubnnoreka curuanop» (pucyHok 4.25), OCyIIECTBISIOTCS CICAYIONINE ICHCTBUS:
* Ecau Obln1 BBIOpaH MHYHKT «3arpy3uTh CHUTHaI», TO CUTHAJl 3arpykaercs, M KpaTkas
uHpopMmarus o HeM oToOpakaeTcs Ha skpaHe (pucyHok 4.29). BepHyTbcsi B MEHIO BBIOOpA
CUTHAJIa MOXHO TIPU TIOMOITH KJaBUIIN «ESC».

IBEEpaaumb CluzHan

[CuzHan 1

1.4 U.B

Al ©,53000 B, P00

Bl 0.,.53200 5,000

C| B8.53088 5,000

Yacmoema . 45,808 My
TG E EGE

piEn | Peg, B4 | [

Pucynoxk 4.29 - IIpocMOTp 3arpyeHHOTO CUTHAIA
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* Ecau Obl1 BbIOpaH MyHKT «COXpaHUTh CUTHANI», TO Ha dKpaHE OTOOpa)kaeTcsi 3KpaHHas
KJIaBUATypa JUIsS BBOJA Ha3BaHUs cOXpaHseMoro curaana (pucyHok 4.30).

[Beedume HazgaHUe
[CuzHan 1
AEEMAEXIHAKNAMHOMNPCTY|
XML BbIbINHAEBZ3ENS
UUKAMHONPCMS HX UMW
bSNAR1L 23458788 ., (+-=
1LY % OK HﬂﬁlﬂHTb

228k Ty EHE
B-58A | "™ a,5A8A

Pucynoxk 4.30 - BBog Ha3BaHMs CUTHAJIA

HasBanwue curnana MoxeT cocTosaTh MakcumMyM u3 20 cumBoiioB. C MOMOIIBIO KIIaBUIT A, Y,
< ® » OCyIEeCTBISCTCS BBIOOP HEOOXOJUMOrO0 CHMBOJA HAa SKpPAaHHOW KIIABHAType, BBOJ
cumBolia — knaBuina «ENT». YV nanenne nmocieqnero cumMBoiia IpoOUCXOANT MPH BBIOOpPE HA dKpaHe
cnoBa «YJIAJINTb» u naxatum «ENT». OxoHyaHue BBOJla MMEHH M COXpPaHEHHE CHUTHaIa
npoucxo T npu Beioope «OK» u naxxatun «kENT».

4.2.6 YnpaBneHue 6nokom NTHY

[ToBepka MM HacTPOWKa CYETUYUKOB IPOBOAMUTCS METOJOM CPaBHEHHS YacTOT ATAJIOHHOTO U
IIOBEPSIEMOro cyeTrdrka. [Ipu nmoBepke CY4ETUMKOB MMITYJIBCHBIN BBIXOJ KaKJIOTO CUETYMKA JOJKEH
OBITh MOAKIIOYEH K UMIYIbCHOMY BbIxoay oaHoro u3 [ITHY. MmnynscHBIA BBIXOJ 3TaJOHHOTO
npubopa JOKEH OBbITh MOAKIIOUEH K OSTaJOHHOMY HUMIYJbCHOMY Bxony kaxiaoro IITHY.
ITpumenenue ITTHY obOecnieunBaeT MoBepKy CUETYUKOB [0 TUIIAM MOIHOCTH. aKTHBHAs, MOJHAs;
peakTuBHas (TCOMETPUYECKHI METON); peakTuBHas (NMEPEKPECTHBI METON); peaKTUBHAs
(caBUroOBEBI METON).

[Ipu moBepke mpeoOpaszoBaTenieil BBHIXOA MOCTOSHHOTO HANPSOHKCHHUS WM TOKa Ka)XJIOTo
npeoOpa3oBatTens JOJKEH ObITh MOJKIIOYEH K U3MEPUTEIBHOMY BXO/Y MOCTOSIHHOTO HamlpsKEeHUs
i Toka oxuaoro u3 [ITHY. [{ns ogHOoda3HbIX peobpa3zoBareseil 0THOBPEMEHHO TOAIEPKIUBACTCS
MOJIKIIFOUYEHHUE K pa3HbIM (a3zam nosepouHoit BOT.

[Ipumenenne I[ITHY oOecrieunBaeT MOBEpPKY CIEAYIOLIMX TUIIOB MpeoOpa3zoBaTeliei:
NIEPEMEHHOTO HAINPSDKCHMsSI, IMEPEMEHHOIO TOKA; AKTUBHOM MOILHOCTH; IIOJHOW MOIIHOCTH;
PEaKTUBHON MONIHOCTH (F€OMETPUUICCKUM, IEPEKPECTHBIN, CIBUTOBBIH METO); YaCTOTHI.

B kadecTBe MOCTOSHHOrO BBIXOAA THpeoOpa3oBaTeNssi MOXET OBbITh BBIOpAH OJUH W3
crnenyronmx auamnazonoB u3mepenus [ITHY: [0 ... +5] B; [0 ... +10] B; [-5 ... +5] B; [-10 ... +10]
B; [0 ... +20] MA; [+4 ... +20] MA; [0 ... +5] MA; [-5 ... +5] MA.

KniemMmsl u cxemsl noakimouenust ycrpoiictsa [IITHY k nosepsemomy CU u k BOT onucans! B
PYKOBOJZCTBE M0 3KcIuTyaTanuu Ha mpubop [TTHY.

[Mopsimok padoter ¢ IITHY ormcan B MC2.725.001 PO.

4.2.7 U3mepeHust npubopom «3458A»

[TomtHOE OMHMCaHWe TopsIKa UCTIONB30BaHus prudopa Mynestumetp "' 3458 A" pecraBieHo
B OKCILTYaTallMOHHBIX JOKYMCHTAX U3TrOTOBUTCIIA.
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5 TEXHUYECKOE OBCITYXUBAHUE

5.1 TexHudeckoe 0OCTYKHBAHHE IMPOU3BOJUTCS C IETBI0 o0ecriedeHus: OecnepeOonHo

paboThl, MOAAEpX AaHUS OKCIUTyaTallUOHHOM HaAeKHOCTH U TMOBBIIICHUS 3(PPeKTUBHOCTH
ucroap3oBanusa BOT.

5.2 Ilpu mpoBeneHUU TEXHUUYECKOTO OOCIYyXUBaHUS HEOOXOIUMO COONIOAATh MEphI

0e301acHOCTH, IPUBEICHHBIE B pa3aeie 1 Hactosmiero PO.

5.3 TCKYH_IGC TEXHHUYCCKOC O6CJ'Iy>KI/IBaHI/IC 3aK/JII0YacTCA B BBIIIOJIHCHUH onepauﬂﬁ

MPUBEJACHHBIX B Tabmwuie 5.1.
Tabmmuma 5.1

T

HanmenoBanue onepanun IIepnonnuHOCTH

IIpoBepka »IeKTpUUeCKON MPOYHOCTH U30JSHHI 1 paz3 BTOxI

[Tpotupka pazeemoB BNC criuprom He pexe 1 pasza B Mecsin
OuncTKa KOHTAKTOB COCTMHUTENEH B Cliyyae
TTOABJICHUS Ha HUX OKHUCHBIX INICHOK W I'PA3H, 1 pa3s Broa

IIPOBEpPKA UX KPCIJICHUS

5.4 TlepeueHb BO3MOKHBIX HEHUCIIPABHOCTEH M CHOCOOBI MX YCTpAaHEHHUS NPUBEACHHI B
a0aue 5.2.

Tabmana 5.2

INe

HeucnpaBHocTh Cnoco6 ycTpaHeHus

1 | BOT He Bxirouaercs. Yo6eauteck, 4To Kabeab MUTaHUS TTOJAKITIOYEH B CETh Yepe3
WCIIPABHYIO PO3ETKY.

2 | He Bxmrouaetcst oauH u3 | Beimonuuts aeiictBus no 3/ mpubopa.
prOOPOB WM BBIJACTCS
coo01eHre 00 oImnoKe
WHATHAJIN3aIiHI

3 | Yeunurens He Beigaer | [IpoBeputh npenoxpanutenu B BK-1.0, «Queprodgopma-3.1», YH-
Hanpsokenue (Tok) Ha 3.1
BBIXOJIC

6 XPAHEHUE

6.1 dnurtensHoe xpaHenne BOT 10mKHO OCYIIECTBISATHCS B YIMAKOBKE MPEIPHUITHS-
U3TOTOBUTEIIS B OTAININBAEMOM XpaHWIHILIE.

6.2 B ymakoBke YcnoBusi xpanenus 1 mo 'OCT 15150: TemmepaTypa OKpY>KaroIiero
Bo3ayxa oT 5 10 40 °C, orHocuTenbHas BiaxxHocTh 80% mpu Temmneparype 25 °C.

be3 ynakoBku Ycnosust xpanenus 1.2 mo 'OCT 15150: temmepatypa OKpy’Karomiero
Bo3ayxa oT 5 1o 15 °C, orHocurensHas BnaxxHocTh 40% mpu remmeparype 15 °C.

6.3 B momemeHusx Uis XpaHEHHUs COAEpXKaHWE IbUIM, MAapOB KHUCIOT U IIEJIOYEH,
arpecCUBHBIX Ta30B M JPYTUX BPEIHBIX MPHUMECEH, BBI3BIBAIOIIMX KOPPO3UI0 HE JIOJKHO

MPEBBIIATh COJEPKaHWE KOPPO3HMOHHO-aKTUBHBIX areHTOB sl atMochepsl tuma 1 mo 'OCT
15150.
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7 TPAHCINOPTUPOBAHUE

7.1 TpancnoptupoBanue BOT n0KHO MPOU3BOJUTHCS B YHAKOBKE, TOJBKO B 3aKPHITOM
TpaHcrmopTe (JKENEe3HOAOPOXKHBIM MM ABTOMOOWJIBHBIM ~ TPAaHCIIOPTOM C  3AIIUTOH  OT
aTMOC(EpHBIX OCAJKOB, BO3IYIIHBIM TPAHCIOPTOM B OTAIUIMBAEMBIX T'€PMETH3UPOBAHHBIX
OTCeKax).

7.2 YcnoBus TpaHCTIOPTUPOBAHHUS

- TeMIIepaTypa OKpy»xKaromiero Bo3ayxa ot 5 g0 40 °C,

- oTHOCHUTeNbHAs BiraxxHocTh 80% mpu temmnepatype 25 °C;
- Tpa"cnopTHas Tpscka no rp.2 TOCT 22261-94.

8 TAPA U YITAKOBKA

broku (komrnekryromue usaenus) BOT 10mkHBI ObITh yHAKOBAaHBI B TPAHCIIOPTHYIO Tapy
3aBOJIOB-U3TOTOBUTEINICH KOMIUJIEKTYIOIINX U3ACTUH.

B TpaHcmopTHyi0 Tapy MJOJKEH OBITh BIIOKEH YINAKOBOYHBIM JIHCT, COJEpIKaIIHi
CIEIYIOIINE CBEICHUSA:

- HauMeHoBaHue u Moaupukaiuo BOT;

- KOMIUIEKT IIOCTaBKH;

- JaTa U3TOTOBIICHHUS,

- 1aTa YIIaKOBKU W MOANUCH OTBETCTBEHHOTO 32 YIIAKOBKY;

- IITaMIl MOAPA3JAEIICHUS, OCYILIECTBIAIOIIETO TEXHUYECKU KOHTPOJIb Ha MPEANPUATHU-
H3TOTOBUTEJIE, ITIOAINCH U IaTa.

9 MAPKUPOBAHUE U NNOMBUUPOBAHUE

9.1 Ha MapkupoBOYHOI TUTaHKE, MPUKPETICHHOM K Kopirycy BOT momkHbI ObITh HAHECEHBI:

- kpaTtkoe HanMeHoBaHue BOT, ycnoBHoe 0003HaUeHe MOAU(DUKAIHH;

- m300pakeHue 3HaKa rocyaapcrseHroro peecrpa mno [1P50.2.107-09;

- n300pakeHune 3HaKa cooTBeTcTBUS cucteMbl EAC;

- 3uax |P20;

- BUJl 1 HOMUHAJIbHOE HAMPSDKEHUE MUTAHUS,

- 3aBOJICKOI HOMED;

- IaTa U3TOTOBICHUS (MECSII U TOJ).

9.2 I1nomMOBI yCcTaHABIMBAIOTCS B THE3/1a KPEMIEKHBIX BUHTOB MPUOOPOB U OJIOKOB.

[Tnom6upoBanue BOT mocnie BCKpHITUS U PEMOHTAa MOTYT MPOBOJIUTH TOJIBKO CHEIHAIBHO
YIOJIHOMOUYEHHbIE OpraHU3alluy U JUIA.
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MC2.702.501 PO

[Ipunoxenue A
Cxembl MeXOJIOUHBIX COETUHEHUM

Bug c3aou Bug cnepeau

w3a-5

Pucynok A.1 - Cxema uzmeputenbHOii ienu Toka 10 10 A (mepembruka Ha mepeIHUX
kiaemmax bK-1.0 ve ycranosnenal)
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@ HITIT MAPC-DHEPIO

Bua caagu

—
@) RENMTENL HANPAXEHHS OQHOGAIHbIA
e

—ea  ee  ee
s ® ..®

-

L3-50

Pucynoxk A.2 - Cxema usmeputenbHOM 1ienu Toka 50 A (mepembluka Ha IepeaHUX KIeMMax TOKa

BK-1.0 He ycranosnenal)
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Bua c3aoum

Pucynok A.3 - Cxema n3mepurenbHOi enu HanpsbkeHus (1o 220 BY).

43



@ HITIT MAPC-DHEPIO

Bua csaaun

Pucynoxk A.4 - Cxema uzmepurensHoii nenu Hanpsbkerus 480 B
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Bua c3agu

Qc - — - - = rql‘_

@) RBENWTENb HATIPAMEHWA OQHOGAIHBIA

Mutanve 220 B, 50 My

—_—— Ynpaenexue MVC

CurHanel reHepaTopa
OHeprocopma-3.1

Pucynox A.5 - Cxema neneit nuranus BOT u neneit ynpasnenuss MUC
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@ HITIT MAPC-DHEPIO

Bua c3agu Bug cnepeau

Ethernet

!
[Box- TR -]

NTHY =

PPS
P E— USB ——-——— Ethernet
PP S 2 === RS-232

Pucynoxk A.6 - Cxema nienell CHHXpOHHM3ALUU U CBSA3H
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Bua c3agm

Sin 53 Hz

Bua cnepeau

MC2.702.501 PO

-
@) REMUTENL HATPRXEHUA OHODASHLIA

Pucynoxk A.7 - Cxema nienu aBToKanuOpoBku no yacrore. Hl — kpacusiif; LO -
YEPHBIN.

ApxaHrenbck +7 (8182) 45-71-35
ActaHa +7 (7172) 69-68-15
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropopg +7 (4722) 20-58-80
BpsHck +7 (4832) 32-17-25
BnagvBocTok +7 (4232) 49-26-85
Bnagumup +7 (4922) 49-51-33
Bonrorpapn +7 (8442) 45-94-42
BopoHex +7 (4732) 12-26-70
EkatepuHbypr +7 (343) 302-14-75
MBaHoBo +7 (4932) 70-02-95
Wxesck +7 (3412) 20-90-75
UpkyTck +7 (3952) 56-24-09
Mowwkap-Ona +7 (8362) 38-66-61
KasaHb +7 (843) 207-19-05

Mo Bonpocam npoaax u noaaepxku obpawjanteco:

Kanunuurpag +7 (4012) 72-21-36
Kanyra +7 (4842) 33-35-03
KemepoBo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHogap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Tvuneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32

Hwx.Hosropog +7 (831) 200-34-65
HwxHeBapToBck +7 (3466) 48-22-23

HwxHekamck +7 (8555) 24-47-85

HoBopoccuiick +7 (8617) 30-82-64

Hosocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeH3a +7 (8412) 23-52-98

MepBoypanbck +7 (3439) 26-01-18

Mepmb +7 (342) 233-81-65

PocToBs-Ha-[loHy +7 (863) 309-14-65

PsizaHb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CankT-lNeTepbypr +7 (812) 660-57-09

CapaHck +7 (8342) 22-95-16
CapatoB +7 (845) 239-86-35
CwmoneHck +7 (4812) 51-55-32

Coun +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Cbi3paHb +7 (8464) 33-50-64
CobikTbIBKap +7 (8212) 28-83-02
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsiHoBcK +7 (8422) 42-51-95
Ydba +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
Yebokcapbl +7 (8352) 28-50-89
YenabuHck +7 (351) 277-89-65
Yepenosey +7 (8202) 49-07-18
Apocnasnb +7 (4852) 67-02-35

cauT: mars.pro-solution.ru | an. noyrta: msn@pro-solution.ru
TenedoH: 8 800 511 88 70



