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HacToawmmn JOKYMEHT pacrnpoCTpaHAeTCa Ha pacxogoMep-CHEeTUNK
anekTpomarHuTHbin «B3JIET 3P» moandumkauumn «Jlant M» n npegHa-
3Ha4yeH AN 03HaKOMIIEHMSI C NOPSAKOM €ro MCnonb30oBaHUS No Ha3Ha-
YEeHMIo.

B cBs3M ¢ NOCTOSAHHOM paboTon Hapg YCOBEPLUEHCTBOBAHMEM MNpPU-
6opa, B pacxogomepax BO3MOXHbl OTNINMYMS OT HACTOSLEro PyKOBO-
ACTBa, He BNUAIOLLME HA METPONOrMYecKUe XapakTepuUCTUKU U (PYHK-
LUMOHanbHble BO3MOXHOCTM npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHNI

HC - HelwTaTHaa cuTyauus;
MK - NepcoHarnbHbIA KOMMbIOTEP.



1. YNIPABJIEHUE PACXOOOMEPOM

1.1. YnpaBneHue paboton pacxogomepa MOXET OCYLUECTBMATLCSA C MOMO-
Wbl nepcoHanbHoro komnbtoTepa ([K) no nocnegoBaTenbHOMY WH-
Tepdency RS-232, USB nnn RS-485 (puc.l).

Bo3amMoXXHOCTM nonb3oBaTens nNpu ynpasfeHUn onpenensTcs pe-
Xumom paboTtbl pacxogomepa.

+ l3MepuTenbHble NapaMeTpbl

+ YCTaHOBOYHbIE NapamMeTpsbl

+ CoobleHusa 06 owmnbkax,
HelUTaTHbIX CUTyauusax

RS-232,
__USB, RS-485

].
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MepcoHanbHbIM KOMNLIOTEP
Puc.l. CpeactBa ynpaBneHus pacxogomepom B3JIET 9P.

1.2. Pacxogomep nmeet Tpu pexnma paboTbl:
- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM;
- CEPBUC — pexxum noaroToBKM K aKcnnyaTaumm;
- PABOTA — aKkcnnyaTaunoHHbIA pexum (pexmnm nonb3oBartens).

Pexnmbl paboTbl 3agatoTcs KoMOUHaUMen Hanuuus / OTCyTCTBUSA
3aMblKaHNSA C MOMOLLBbI0 NepeMblveKk ABYX KOHTAKTHbIX nap, pacnosno-
XXEHHbIX Ha nnaTte moaynsa obpaboTkn. CooTBeTCTBME KOMBMHaAUMA pe-
Xumam paboTbl NnpuBeaeHo B Tabn.1, rae «+» — HannumMe 3aMblkaHus
KOHTaKTHOW napbl, a «-» — OTCYTCTBME 3aMblKaHUS.

Tabnuua 1
KoHTakTHasa napa
HavumeHoBaHve pexuma 13 34 HasnadeHune pexuma
HACTPOWKA - - PeXVM HaCTPONKW 1 NOBEPKU
CEPBU/C + - PexxMm NogroToBkM K aKcnayartaumm
PABOTA + + OKCMNNyaTauMOHHbIN PEXUM




1.3. Pexumbl oTNn4aoTCa BO3MOXHOCTSAMW MOAUMUKALUN YCTAHOBOYHbIX
napameTpoB npubopa. Moandukauusa ocyLecTBniseTcs NnporpammMHO C
nomoLlpto npeobpasoBatena RS-232 nnn agantepa USB-OP, nocTtas-
ngembIX Mo 3akasy, unm no nHtepdency RS-485 (npu Hanuyum).

1.4. B pexume HACTPOWKA [oCTynHbl BCE YCTAHOBOYHbIE NapamMeTpsl
npubopa. B aToM pexmme npou3BoaMTCSA HacTponka npubopa B npo-
Liecce ero n3rotToBfieHUs 1 lCTUPOBKa (KannbpoBka) Npu NOBEPKeE.

1.5. B pexxume CEPBUC Bo3mMOXXHa Mmoandukaums:
- OTCeYEK N0 U3MEPEHMUIO;
- NapaMeTpoB paboTbl hunbTpa M aBTOMaTa YCTAaHOBKN pacxoaa;
- MapaMeTpoB 1 PEXMMOB paboThbl YHMBEPCanbHbIX BbIXOA0B;
- NapaMeTpoB MHAMKALMUMN.

1.6. B pexxume PABOTA Bo3MOXHa Moandukaumnsa Tofbko napameTpoB MH-
Avkaumn: Habopa MHOMUMPYEMbIX NapameTpoB, BpPeMEeHU WHOMKauuu
OAHOro NapameTpa, eguHUL N3MEPEHNS, OTCEYKN NO UHAMKALNN.

Moaudurkaumsi yCTaHOBOYHbIX NapaMeTpoB, AOCTYMNHbIX B peXumax
PABOTA n CEPBUC, He BnuseT Ha norpewHocTb npubopa n MoxeT
Npoun3BOAUTLCA MpU HeobxoaumMocTn Ha obbekTe. [lapameTpbl Ha-
cTponkn n kanmdpoeku B pexumax PABOTA n CEPBUC HegocCTyrHbI.

1.7. Insa ynpaBrneHus pacxogoMepoM C MepcoHasribHOro KOMMbKTepa, Ha
HeM JomkHa ObITb ycTaHOBMeHa rnporpaMmma «YHuBepcarnbHbI Npo-
CMOTPLLMK», coAepKaLas nakeT MOHUTOPOB, B TOM 4ducne, «MoHUTOop
JTant M». MNporpamma gocTynHa gns 3arpyskm ¢ canta www.vzljot.ru.



2. HACTPOWUKA NMEPELQ PABOTOM

2.1. YctaHoBKa napameTtpoB cBsA3u C MK

2.1.1. 3anyck HCTpyMeHTansHon nporpaMmmbl « MoHuTop Jlant M»

CoeouHntb kabenem Bbixoq npeobpasoBatens RS-232, noctas-
NS.EMOro no 3akasy, U NOAKNIYEHHOro K Moaynto obpaboTkm pacxono-
Mepa B cOOTBETCTBUKN C lMpunoxeHnem b MHCTPYKUUKM MO MOHTaxy, u
cBobogHbIn COM-nopT nepcoHanbHOro komnetotepa. Npu mMcnonbso-
BaHUM UHTepdenca RS-485, yctaHaBnMBaeMoM Ha nnaTte mMoaynsa UH-
Tepdencos, nogknodeHne Kk COM-nopty NK npoussogntca crangapT-
HbIM KOHBEPTOPOM MHTepdenca RS-485/RS-232.

B cnyyae npuvmeHeHus noctaBnsgemMoro no 3akasy aganrtepa Cur-
HanoB USB-OP, nogkntoyeHne ero npomsBoautcs Kk nHtepdency USB
nepcoHanbHOro KoMnbTEpa.

NMPUMEYAHUE. Mepea ncnonb3oBaHmem agantepa USB-OP He-
06x0QMMO yCTaHOBUTbL NporpaMmMmy — yCTaHOBLUMK ApanBepa agantepa
C KOMNakKT-gucKa, NocTaBngemMoro BMecte ¢ npubopom, a Takke Ha-
cTpouTb BUpTyanbHbin COM-nopT lK.

3anyctutb Ha K nporpammy «YHuBepcanbHbI MPOCMOTPLUNKY. B
NoSIBUBLLEMCSI OKHE nporpammbl (puc.2) m3 MmeHi BbibpaTb lMpoekTt
\OTKpbITb \ Projects n 3anyctutb ann nporpammbl «MoHuTOp B3net
Nant M» (panee — «MoHUTOP»).

Puc.2. Bug okHa nporpammbl «YHUBepcCasnbHbIX NPOCMOTPLUMKY.

Ha skpaHe moHuTOpa MK nosiBUTCS OCHOBHOE OKHO MpOorpammbl
«MoHuTOop» (pnc.3), coaepallee BKNaaky U3MepuUTerbHbIX U yCTaHo-
BOYHbIX MApaMeTpoB.



=8 MonuTop flakT M, Bepcua 1.07 (nonabaosareinckan) g@@

> "'? |KaHan CEAZM OTKPET |Komal-ula ELINDAHEHS YCMEWHD |V2Ii0t EFR 41.85.16.02

Hsmepewq] HachpolfiKM] Hr—muka’rop] K.OHTPOEHAR MHPOpMAaLKA  13PEMETPEI NPOrpantibl l

K.aHan ceazu | HacTpoiika cosguHeRma... |

[N apareTphl Nporparsl

Agpec nputiopa 1
O#MaaHHE OTBETA, MC 1000

Yucno nonemok, zanpoca 2

O npoekTe

O.aHHBIA NpOeKT NpegHasHayeH and paGoThl ¢
Banet 3P Mogngpurkauma Mant M

Puc.3. OcHoBHOe OKHO nporpamMmmbl « MoHuTOp Jlant M».

2.1.2. HacTtpouka napameTpoB cBs3u nporpammbl « MOHUTOP»

LenkHyTb Mbiwkon no Bknagke lMapameTpbl nporpaMmmbl B OC-
HOBHOM OKHe nporpammbl «MoHuTOop». B rpynne lMapameTpbl npo-
rpammbl (puc.4) ana napameTpa Aapec 3anucaTtb B nofie peaaktnpo-
BaHWSA 3HayeHWe agpeca, YCTAHOBMEHHOE B pacxogoMepe — uenoe

yucno ot 1 go 247. 3anMcaHHOE YNCIOBOE 3Ha4YeHne CYNTLIBAETCS aB-
TOMAaTUYECKN.

¥.aHan censu | HacTpolika cosguHeHMs. . |

Mapar4eTpll Nporparre
Agpec NpUGopa

0#M1aHWE OTBETA, MG 2000

191

Yucno nonemok, anpoca

Puc.4. Bug Bknagku «lMapameTpbl nporpamMmmbiy.

Mpn BbINYCKE M3 NPOM3BOACTBA afpec pacxogomMepa yCTaHaBIv-
BaeTCs paBHbIM 1.

Moandukaumio ocTanbHbIX YCTAHOBOYHbIX NapaMeTpPoB PEKOMEH-
AYeTCS BbINOMHSATb TOSNBKO OMbITHBIM NONb30BaTENSM.

2.1.3. Hactpouika napametpos cBsa3u COM-nopTa lNK

HaxaTtb kHOMKy <HacTpomka coeguHeHusi> (puc.4) U B OTKPbIB-

wemca okHe MeHemxep HacTpoek (puc.5) yctaHOBUTbL Tpebyemble
3Ha4yeHust napameTpoB cBa3n ans COM-noprTa:

¢ BbIbop TpaHcnopTa — T1n nHTepdenca (RS-232 nnu RS-485 B 3aBu-
CUMOCTM OT MHTEepJoenca, NCNOoNb3YeMOro B pacxogomepe);



¢ COM-nopT — Homep COM-nopTa l1K, K KOTOPOMY NOAKMNIOYEH pacxono-
Mep;

¢ CkopocTb OoOMeHa — Mo yMOSf4YaHUI B pacxogomepe YCTaHOBIIEHO
3HavyeHue 19200 obuT/c.

Me He pe p HacTpoek |§|

Brifiop TpaHCnopTa: |H5232 =l

~TapareTpll TRAHCNOPTS

COM-nopr ||:|:||-.,-|1 ,I Do aHue oTEETA, MC |1 000
CropocTe 0AMeHa, GuTAC |1'E|2EIEI ,I k.onM4ecTED NOETOPOE |1

HnpaeneHue NoTokom Her = B aimoesi TalMayT, Mo |20

[T Wecnonesosars DCOM

Wt4a ynaneHHora KoMneCTepa:; I

0k, MpHreHHTE TreHa

Puc.5. Bug okHa «MeHemxep HacTpoeK».

lMocne atoro HaxaTb KHOMKYy <OK> BHWU3Y OKHa.
2.1.4. YcTaHOBNEHME CBSA3M C pacxogoMepom

Ons yctaHoBneHus cesisn MK ¢ pacxogoMepom HaxaTb KHOMKY
<KaHan cBsisn> Bo Bknaake MapameTpbl nporpammbl (puc.4) nu6o

KHOMKY _I B CTPOKE COCTOSIHMSI OCHOBHOIO OKHa nporpammbl «MoHu-
Top». MpK yaayHoM 3aBepLUeHNM onepaumm B CTpoke cocTosiHus «Mo-
HUTOPa» OOSMKHbI MOSIBUTLCS COOBLLEHMS, MOKa3aHHble Ha puc.6.a.

&8 MouuTop flaiiT M, Bepcua 1.07 (nonbs3oBate nbckan)

}il -"g IKaHan CEASH OTEPEIT IKomal—u:La BBINONHEHA YCMEWHD IVzliDt ER 41851602
| | \ \
CocTosiHne kaHana cBsiau PesynbTaT BbINONHEHUS Bepcusa MO pacxogomepa
KOMaHAbl

a) coobuweHus npu ycmaHo8s1eHHOU C8513U C pacxodomMepom

S8 MonmTop /laiT M, Bepcua 1.07 (nonb3orate nhckan)

.}él -Fg IKaHan CEAZH OTKPEIT Iﬂpuﬁop HE OTEEYAET Iﬂpuﬁop HE OTEEYAET

6) coobuweHus npu omcymcmaeuu 853U ¢ pacxoO0oMepoM

Puc.6. Unaukaums B CTpOKe COCTOSIHUA OCHOBHOro okHa « MoHuTopan.

Mpn OTCYTCTBMM CBSA3M C PacXxOAOMEPOM B CTPOKE COCTOSIHUSA OC-
HOBHOro OkHa nporpammbl «MoHuUTOp» OyayT MHAMUMPOBATLCA COO6-
LLIEHUNS1, NOKa3aHHble Ha puc.6.6.



B aTtom cnyyae cnegyeTt NOBTOPHO HaxaTb kHOMKy <KaHan cBA3u>
(3aKpbITb KaHan cBA3K), NPOBEPUTL AnekTpudeckne nogkrodeHns k MK
N pacxogomMepy, a Takke KOPPEKTHOCTb 3HA4YeHUI napameTpoB CBSA3MW.
Ocoboe BHMMaHWe o6paTuTb Ha napameTpbl: Agpec, Bbibop TpaHc-
nopta, COM-nopT, CKopocTb o6MmeHa.

Mocne npousBeaeHHbIX MNPOBEPOK M KOPPEKTUPOBOK MOBTOPUTH
ornepawuuun, onucaHHble B pa3sgerne 2.1.

2.2. YteHue u 3anncb napameTpoB

2.2.1. MNocne yctaHoBneHus ceasu MK ¢ npubopom BO BCex BKIagkax OCHOB-
HOro okHa nporpammbl « MOHUTOP» CTAHOBATCS aKTUBHBLIMW KHOMKWK, MO-
3BOSIAIOLLME NPOYMTaTb TEKyLUME 3HAYEHUS U3MEPUTENbHbIX U YCTaHO-
BOYHbIX NapamMeTpoB pacxogomepa: <CtapT uyTeHus>, <[lpouuTtatb
Bce>, <YTeHue TeKywwmx 3Ha4YeHUn>. HaxxaTne Ha COOTBETCTBYHIOLLYIO
KHOMKY NpuBOAMT K OOHOBMEHUIO 3Ha4YeHU NapamMeTpoB, MHAUUMpye-
MbIX BO BKNaakKe.

2.2.2. 3anucb B pacxogoMep 3HayeHus YCTAaHOBOYHOrO MapameTtpa nocne

ero mogmdukaumm nponN3BoaNTCS NO HAXKATUIO KHOMKU il nnobo KHorn-
Kn <3anucartb>.

NMPUMEYAHUME. PekomeHayeTca nocne 3anucu 3HadeHun napa-
METPOB BbINOIHUTL OMNepauunio YTEHNSA YCTAHOBIIEHHbIX 3HAYEHUN C Le-
Nbl0 NPOBEPKM KOPPEKTHOCTU BBOAA AAHHbIX.

2.3. HacTtpouka napameTpoB U3MepeHus pacxona

2.3.1. YcTaHOBOYHbIE NapamMeTpbl U3MEPEHUS pacxofa HaxoasaTCs BO BKNaa-
ke HacTponku OCHOBHOro okHa nporpammbl «MoHuTOp» B rpynne Ha-
CTPOMKM uaMepeHuna pacxopa (puc.7).

HacTpofku uSMEpEeHUA pacxona

K.oHCTaHTa fuUaeTpa 0 ﬂ

Orcedky, Zmakc

Mo ySeIBaHWUG 0.0 o HapacTaHuD 0.0 ﬂ

ABTOMAT ARICTRON YCTAHOEKM pacKona

BLICTpaA YCTAHOBE 3 Bren. - J

Mopor cpagareiBaHWA, ZHmaks A
Touka erknioyeHuA, Zlmaks 0.0 J
Jalwura ot apetesra L)

Puc.7. Bug rpynnbl «<HacTporku nuamepeHus pacxona.

2.3.2. lNMogrpynna napameTtpoB KoHcTaHTa hunbTpa

¢ KoHcTaHTa hunbTpa — napameTp 3a4aeT BPEMsI YCTaHOBEHNUSI CUTHa-
na (anuTenbHOCTb NepexoaHoro npolecca) Ha Bbixode pacxogomepa.
Bo3MoHble 3Ha4YeHUsi napameTpa npuBeaeHbl B Tabn.2.

2.3.3. MNoagrpynna napametpoB OTceuku, %Qmakc



¢ o HapacTaHuio (Mo yObIBaHMIO) — 3TO NOPOroBbLIE 3HAYEHUST pacxo-
Aa, HWKE KOTOpbIX (MpU M3MeHeHun pacxoga B GONbLUYD U MEHbLUYHO
CTOPOHY COOTBETCTBEHHO) MpekpallaeTca HakonneHve obbema u Bbl-
Aadva MMnynbCOB Ha YHMBEpPCanbHOM Bbixoge. Mpu aToM nHanumpyeTcs
HyneBoe 3HayeHne pacxoga. HewTtaTHble cutyauum (HC) He domkenpy-
oTCS.

B pacxogomepe Onsi peBepCMBHOIO NOTOKa OTCEYKU cpabaTbiBatoT
Kak npu NonoXuTenbHOM, Tak U Npu oTpuUaTenbHOM HarnpaBneHun no-
Toka. CurHan HanpaBneHusl NOTOKa TakkKe U3MEHSIETCS C Y4eTOM ycTa-
HOBIEHHbIX OTCEYEK.

Mpw BbiNycke M3 NPOM3BOACTBA Afst KaXOOW M3 OTCeYek ycTaHaB-
nvMBaeTCcs TUMNOBOE 3Ha4YeHne, npueeaeHHoe B Tabn.A.4 npunoxeHus A.

2.3.4. Noarpynna napameTpos ABTOMaT ObICTPOM yCTaHOBKM pacxoa

Moarpynna no3BoONnAeT U3MEHATb HACTPOMKM anroputma ObiCTpon
YCTaHOBKW pacxoda Npu ero pe3koM M3mMeHeHuN.

¢ BbicTpas ycTaHOBKa — BKIIHOMEHME/BLIKIIOYEHME anroputma bbicTpon
YCTaHOBKM;

¢ lMopor cpabaTtbiBaHuA, %QMaKC — pa3HOCTb Pacxo4oB B MpPOLEHTax
OT MakKCUMasnbHOro, CUrHanuaupymowaa o HeobxoANMOCTU BKINHOYEHUS
anroputMa 6bICTPOM YyCTaHOBKM pacxona.

¢ Touka Bknro4yeHusa, %QmMakc — 3HavyeHue pacxoga B npoueHTax oT
MaKCUMarnbHOro, Bbllle KoToporo 6yaet paboTtaTb anropuTtu;

¢ 3awumTa ot apebesra — Bpemsi, B TEHYEHNE KOTOPOro AOSMKHO MPOUCXO-
AnTb cpabaTbiBaHWe anroputma. YKasblBaeTcsl B YCIOBHbIX eguMHuMuax,
ogHa eguHuua cootsetcTByeT 1/10 cekyHAabl.

Mpu BbiNycke M3 NPOU3BOACTBA YCTAHABIIMBAETCS 3HAYEHWE KOH-
CTaHTbl (hunbTpa curHana pacxoga paBHoe 6 ¥ BKIOYaeTcs aBTomat
YCTaHOBKM pacxofa C TUMOBbLIMW 3HAYeHUAMWU napameTpoB. CnpaBou-
HOe BpeMs peakumm npubopa Ha M3MeHeHMe pacxoga npu pasnuyHbIX
KoMOMHaUuaxX napameTpoB yka3aHo B Tabn.2.

Tabnuua 2
KoHcTaHTa chunbTtpa Bpems ycTaHOBNEHUA 3Ha4YeHus pacxoaa, ¢
curHana pacxoga ABTOMAaT BKITHOYEH ABTOMAT BbIKINOYEH

0 1 1,5
1 2 3

2 3 6

3 5 12
4 6 24
5 6 48
6 6 96
7 7 192
8 8 384

Mo Bonpocam Bbibopa napameTpoB ounbTpa U aBTomaTa yCTaHOB-
Kn pacxofa obpaliatbCsa K M3roToBUTENHO.

10



2.3.5. MNoarpynna napameTpoB HacTpouku onpeneneHns nycTton Tpyobl

Mpwn paboTe C XNOKOCTAMM, OTAINYHBIMU NO ANEKTPUYECKON NPOBO-
AVMOCTW OT BOOOMPOBOAHOM BOAbI, PEKOMEHOYETCHA NMPOBECTU KOPPEK-
UM 3HaveHus nopora cpabatbiBaHua kputepus «lMycrtaa Tpy6a» no
cnefyoulen metoguke.

- y6eantbcs, YTo TPYOONPOBOA LENIMKOM 3amnofiHEH M3MEPSIEMOWN XXNOKO-
CTbIO;

- BO Bkrnagke HacTtponkum onpepeneHms nyctom Tpyobl (cm. puc.8)
npoyntTaTb 3HadYeHwe napameTtpa ATanoHHbIn kop [T B yCnoBHbIX
eanHuyax (Hanpumep, 75) n nNpounTatb 3HadeHwe napametpa Teky-
LKA KoA B YCIOBHbIX eAnHULax (Hanpumep, 25);

HacTpofAxu onpeneneHHA NYcTod Tpytn

B rntioveHue npordepa MT m J
MNopor AT, & |677 J
T ekywdi kog |257
AranoHHe kog NT |757

Puc.8. Bug rpynnbl «<HacTponku onpegeneHmsa nycTton Tpyobi».

- paccuyuTaTb HOBOE MOPOroBOE 3HAYeHMe CurHana nns U3Mepsemomn
XngKocTn no popmyne:

K, +05-(Ky —K;)

)

M -100% ,

roe 1 — HOBOe NMOporoBoe 3HayeHWe curHana Ha nyctom Tpy6o-
npoBoae B NPOLEHTaXx;

Ks — 9TanoHHoe (KanubpoBOYHOE) 3HAYEHWEe 30HAMPYHLLEro
curHana B okHe dtanoHHbIn kop, MNT;

K: — Tekywiee (M3mepeHHOe) NOporoBoe 3HadeHue curHana B
okHe TeKywmn Kkoa

- 3anucaTtb paccuYnTaHHOe no popmMyrie HOBOe NOPOroBoe 3HaYeHue Cur-
Hana Ha nyctom Tpybonposoge Bo Bknaake Mopor MT, %.

11



2.4. YcTaHOBKa napamMeTpoB YHUBepcaribHbIX BbIXO4OB

24.1.

YCcTaHOBOYHbIE NapamMeTpbl YHUBEPCasbHbIX BbIXOAOB HaxoOATCs BO
Bknagke HacTponkn oCHOBHOIo okHa nporpammbl «MoHUTOP» B rpynne
HacTpounku yHuBepcanbHbIX BbixoaoB (puc.9).

HacTpofku yHHEEPCANLHLIX BHXOA0B

HHueepcaneHeEld Beod 1 | UppeepcansHeIN BEI4Og 2 ] TecT BRIXOOOE ]
Tun BbMona

=L
? ﬁTKnmEH s K.oHeT aHT 3 Npeotpas0EaHaA, M| 40,0000
OTHYECK M & MakcuransHas YacTora 500
i WrnunecHBIR =
{* YacTorHei £
AETUEHEI YpDEEHE E Const
o "Huyseud" L & Pacwoa no mogyno
{" "Beicokui! T | T Pacxog npArmod

_ Gawea |0 Peeworctpamed

Puc.9. Bup rpynnbl «<HacTponku yHMBepcanbHbIX BbIXO40BY.

24.2.

2.4.3.

CtpaHnubl BKNagok YHuBepcanbHbIW Bbixoa 1 n YHuBepcanb-
HbIW BbIXOA 2 NMEKT OOMHAKOBYIO CTPYKTYPY M UCNOMb3YOTCSA MPU Ha-
CTpoKKe yHMBepcanbHbIX BbixogoB Ne1 n Ne2 cooTBeTCTBEHHO.

Pexnm paboTtbl yHMBepcanbHoro Boixoga (YacToTHbIn, UMNYyNbCHBLIN,
Jlornuyeckun) 3agaetca B rpynne Tun Bbixoga. [Ans atoro Heobxoau-
MO LLIENIKOM MbILLKM NO COOTBETCTBYHLLEN KHOMKE BbiOpaTb Tpebyembii
pPexXuM, a 3aTeM HaxaTb KHOMKY <3anucaTtb>.

B cooTBeTCTBMM C 3afaHHbIM PEXMMOM paboTbl YHUBEPCArbHOIo
BbIXOJa U3MEHSIETCS HaMMeHoBaHMe 1 Habop yCTaHOBOYHbLIX NapameT-
POB MaHenu, pacronoXeHHoN Npasee rpynnbl Tun Bbixoaa.

YacTtoTHbIN pexum (Tun Bbixoaa YacTOTHBLIN)

B yacToTHOM pexume Ha yHuBepCanbHbIA BbIXOg MOCTyNnaeT UM-
nynbCHas NocrneaoBaTeflbHOCTb TUMa «MeaH4p» CO CKBaXXHOCTbHO 2 U
HOPMMPOBAHHBLIM BECOM MMMynbca. YactoTta crnegoBaHUs MMMNYMbCOB
nponopuMoHanbHa cpegHeMy ob6beMHOMY pacxogy, U3MepeHHOMY B
TeyeHune npegbliaywmx 80 mc, npegenbHada yactota — 500 Iu.

Mpu paboTe B 4YaCTOTHOM peXxume 3adatoTcs 3HavyeHue Koadhdu-
umeHTa KoHcTaHTa npeobpa3oBaHua (MMnN/n), a TaKke 3Ha4YeHus na-
pameTpoB MakcumanbHasa 4yactoTa (naHenb YacToTHbIM BbixoA) U
YPOBEHb CUrHana B naHenn AKTUBHbIN YPOBEHb.

¢ KoHcTaHTa npeo6pa3oBaHus. [1o ymonyaHuio npuv BbiMycke pacxono-

MepoB 13 NPOn3BOACTBA ANA yHMBepcarbHoro Beixoga Ne1 ycraHaBnu-
BaeTCHA YaCTOTHbIN pexnm paboTbl U 3HaYeHUs napametpa KoHcTaHTa
npeobpa3oBaHus, ykasaHHble B [1punoxeHum A.

MapameTp KoHcTaHTa npeoOpa3oBaHuA, Onpeaensawwmin Bec
UMNynbca B YaCTOTHOM pexuMme, MOXeT yCTaHaBNMBaTbCA B npegenax
ot 0,0001 go 9999 nmn/n.
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F

[ns onpepeneHus 3HayveHnsa napameTpa KoHcTtaHTa npeobpaso-
BaHMA C y4ETOM MaKCMMarbHOro 3HayeHus pacxoga B TpybonpoBoae,
roe OyoeT ycTaHaBnMBaTbCA pacxofoMep, a Takke YacTOTHbIX CBOWCTB
npUeMHMKa UMMyNbCHOrO CurHamna MOXHO BOCMONb30BaTbCA (PopMy-
nown:

36-F 1,8-10°
maKc Qmakc Ty

roe C,)?,MaKC — MaKCMMarnbHbIA 3KCMNNyaTauMoOHHbIN pacxon B Tpybonposo-
ae, M°/v;

KoHcTaHTa npeobpasoBanus [ umn/n | <

— MakcumarnbHO Aonyctumas ang npuemMHuUKa 4actoTa crefoBaHus
UMNynbCoB pacxogomepa, lu;

T = 0,5 T — MMHUManbHO AonycTuMasi Ans nNpUeMHuUKa AnUTenbHOCTb

MUMMYNbCOB pacxoAomepa, Mc;

T, — nepuoa crnegoBaHUs MMMNYNbCOB Ha BbIXOAE pacxodomepa, Mc.

HasHayeHne Bbixoga B YacTOTHOM pexume 3afaeTcsi yCTaHOBKa-
MW, NpuBeaeHHbIMK B Tabn.3.

Tabnuua 3
Pexum paboThl O6o3Ha4veHne Ycnosue hopmmpoBaHus curHana /
BbIX0Aa Ha gucnnee MK M3MEHEHWSI COCTOSIHWSI HA BbIXOAE
Pacxoa no mogynto |Pacxop npu nto6om HanpasneHum notoka
MonoxutenbHbIN Pacxon npu npssMomM (NONOXUTENBHOM)
YacToTHbIN pacxon HanpasneHnn NoToka
OTpuuaTenbHbIN Pacxog npu o6paTtHOM (OTpuUaTensHOM)
pacxopn HanpasfeHnn NoToka

¢ Pacxop no mMoAaynk — nMMnyribCHadA nocnenoBaTesibHOCTb C YyacToToun

crnefoBaHus, NPOMOPLMOHANbHON WU3MEPEHHOMY 3HaYEeHMIO pacxoaa,
cdopmMupyeTcst Ha Bbixoge npu NobomM HanpaBreHUn NoToka.

¢ NMonoxutenbHbIN pacxon — nMnyribCHad nocnenoBaTtesibHOCTb C 4Yac-

TOTOW CrnegoBaHusi, NMPOMNOPLMOHaNbHON N3MEPEHHOMY 3HAYEHUI0 pac-
xoaa, (POPMUpPYETCS Ha BbIXOAE TOMbKO NPW NPSIMOM HanpaBrieHUn rno-
TOKa.

¢ OTpuuaTtenbHbIN pacxop — MMMyNbCHas nocrnenoBaTeNnbHOCTb C Yac-

TOTOW CrneaoBaHusi, NMPOMNOPLIMOHaNbLHON N3MEPEHHOMY 3HaYEHUIO pac-
xona, popMMpyeTcsl Ha BbiIXOAE TOMbKO Mpu O0GpaTHOM HamnpaBreHum
noToka.

MakcumanbHas 4acTtoTa — 4acToTa, COOTBETCTBYHOLLAsA MaKCcu-
ManbHOMy pacxoay B AaHHoMm Tpybonposoge. [peBbilleHne Ha Bbixoae
3HayeHusi napameTpa MakcumanbHas 4acToTa AuMarHocTMpyeTcsl B
pacxoioMepe Kak HelUTaTHasi cuUTyauusi, T.e. 3agaHHOe Ansi OAaHHOro
BbIXOJa 3HA4YeHMe KOHCTaHTbl Npeobpa3oBaHms HEKOPPEKTHO.

AKTUBHbIN YPOBEHb — 3TO YpPOBEHb curHana (Boicokun nnn Hus-
KWKN), COOTBETCTBYIOLUUA HaNMuMio uMnynbca. JnekTpuyeckne napa-
MEeTpbl YpPOBHEN curHana npuseneHbl B lMpunoxeHun B vactu | Ha-
CTOSILLIEro pykoBoACTBa.
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2.4.4.

mnynbcHbIn pexxum (Tun Bbixoaa AMNynbCHbIN)

B vMnynbcHOM pexume BbIXoAbl MOFYT MCMOSb30BaTbCA ANS Bbl-
BOAA pe3ynbTaTOB M3MEPEHUS B BMAE MMMNYNbCHOW NocrnenoBaTesbHO-
CTU TMNa «MeaHdp» CO CKBaXHOCTbI 2 U HOPMUPOBaAHHLIM BECOM UM-
MyrbCOB.

B nmnynbcHoOM pexunme paboTbl B TeYEHME CeKyHAbl Ha BbIXO4 Mo-
CTynaeT nayka MMNynbCOB, KOSIMYECTBO KOTOPbIX C y4ETOM Beca UM-
nynbca COOTBETCTBYET 0O6beMY, N3MEPEHHOMY 3a NpeablayLLyt0 CEKYH-
ay. MakcumanbHas yactoTa crnefoBaHUs MMNYMbCOB, Kak U B YacTOT-
HOM pexume He npesbiwaeT 500 IMu.

MapameTpbl HACTPOWKM BbIXOOOB ANS MMMYNbCHOIO pexvuma pabo-
Tbl HAX0OATCA Ha NnaHenn UMnynbcHbIN BbixoA, (puc.10).

HacTpofky yHHEEPCANbHLIY BELXON0E

HHMEEpCANEHEIR BbiFog 1 l HHuBepcantHeI Belxog 2 ] Tect BritonoE ]
Tun EblRona
" Ortenoyen
(" NoruyeckMi
f*  rnunecHBIA
" YacToTHeN

K.oHCTaHTa NpeoSpasosaHUa, Wmndn |40 0000

Mepuog MrFNYNECOE, MS 2

b ak.curdaneHan yacToTa 500,000

CeAsE

AKTWEHEIA YpOBEHE
(* [OSeet No tooyno

o "Hyseui

" "BrIcokME

I RNy NECHEIM BEIXOp,

(™ Ofeet NpAroE

e T— (" Ofeem oBpaTHeIG

Puc.10. Bng naHenn «AMnynbCHbIN BbiXxoay.

Mpn paboTe B MMNYyNbCHOM pexume 3adaltTcs 3HavyeHus napa-
meTpoB lMepuon mmnynbcoB, KoHCcTaHTa npeobpa3oBaHusA, pacyer
KOTOPOro MOXeT ObITb BbIMOMHEH MO TOM Xe hopmyne, 4YTo 1 Ansa vac-
TOTHOIO pexuma, a Takke AKTUBHbIA YPOBEHb.

* I'Iepuop, nmMmnynbCcoB — nepunon crieaoBaHnAa MMnNyribCoB B Nnavke; Mo-

»eT ObITb 3agaHo 3HadyeHue oT 2 ao 1000 mc, T.e. YacToTa cnegoBaHuUs
nmnynscos oT 500 go 1 Iu.

HasHayeHne BbIxOAa B NMMYJIbCHOM peXunMe 3agaeTcd yCTaHOB-
Kamu, npmneegeHHbIMU B Tabn.4.

Tabnuua 4
Pexunm paboThl O603Ha4veHne Ycnosue chopMmpoBaHmsa curHana /
BbIX04a Ha gucnnee MK M3MEeHeHNd COCTOAHNA Ha BbiXoade
06bem no mogynto  |O6bLem npu NO6OM HanpaBnNeHU NOToKa
MmnynbcHbIN O61Bbem npsimown O6bem npu NPIMOM HanpasrneHuM NOToKa
O6bem obpaTHbin  |O6beM Npn obpaTHOM HanpaBreHUM NOTOKa

¢

O6bemMm no mMoaynk — UMNYIbCbl, KONIMYECTBO KOTOPbLIX MPOMOpPLMO-
HanbHO M3MEPEHHOMY 3HaYeHu obbema, NocTynawT Ha BbIXOg Mpu
nodom HanpaBfneHnn NoToKa.

¢ O6Gbem I'IpSlMOﬁ — UMNYIbCbl, KOJNTMYECTBO KOTOPbIX NMponopunoHaribHO

N3MEPEHHOMY 3HaA4YeHUo obbema, NOCTynarwT Ha BbIXO4 TOJIbKO MpU
npAMOM HanpaBJieHUN NoToKa.
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¢ OOBbem obpaTHbIM — UMMYNbCbl, KOMMYECTBO KOTOPbLIX MPOMNOpLMO-
HanNbHO N3MEPEHHOMY 3Ha4YeHN0 06bema, NOCTYNAT Ha BbIXO, TOSbKO
npv o6paTHOM HanpaBfeHMn NoToka.

2.4.5. Nlornyeckun pexunm (Tun Bbixoaa Jlormvyecknn)

B nornyeckom pexmme Ha BbIXo4e Hanuuuto cobbiTna (Mnm ero on-
peferneHHoMy COCTOSHMIO) COOTBETCTBYET OAMH YPOBEHb 3feKTpuye-
CKOro curHana, a OTCyTCTBUIO COObITUSA (MM MHOMY €ro COCTOSIHWUIO) —
OpYyron ypoBeHb cUrHana.

MapameTpbl HACTPOUKHU

BbIXOO0B AOJ14 JIOTMYECKOro pexmma pa6o-

Tbl HAX0OATCA Ha naHenu Jlornyeckun BbixoA (puc.11).

MporpaMMHO ANst NOTMYECKOro peXxunMa 3a4aeTcsi ero HasHadeHue
1 3Ha4YeHne napameTpa AKTUBHbIN YPOBEHb.

HacTpofky yHHEEpCanbHLY BLIXOA0E

HHEEpCANEHEI BRIXOa, 1

THn BelxOLa
" OTknNmo4eH
{+ [ordyeckui
" MrnunbcHBIN
" YacToTHBIN

AETHEHBIN YpOBEHE
0 "Hyzemi”

" "BricokMii

JanucaTe

[ MomHecki Belxog

l HHuBepcaneHeId Beiog 2 ] TecT BeiROQOE ]

CofemHe

{* JBpaTHOe HaNPaENEHKE NOTOKA

T Ouwwtka @ » Omakc

" Niotian owwka

" MycTan TpySa

" 0fp.HaNpaE. NOTOKa 008 TENADYYETS

" o nar Hanu4MA nHTaHuaA [ BricokKi']

THHEPLMM NOTOKA, FAH IW ﬂ

Puc.11. Bug naHenu «Jlormyeckmm».

HasHayeHne BbIxo4a B JIOMMYECKOM pexunmMme 3agaeTcAa yCTaHOBKa-
MU, npneeaeHHbIMU B Tabn.b.

Tabnuuya 5

Pexunm paboThl O603Ha4veHne Ycnosue hopmMmpoBaHus curHana /

BblXO4a Ha gucnnee MK N3MEHEeHNA COCTOAHUA Ha BbiXoae
O6paTHoe M3meHeHne HanpaBneHns noToka XUOKoCTU B Tpy-

HanpaBneHue noTtoka |6onposoje
Owwnbka Q > QOmakc |[peBbllieHne 3HaYeHUSA Qyaxc
Jobas ownbka JTrobas owmnbka, gnarHocTMpyemasa pacxogomMepom
TNornueckuii dnar Hannuma

nutaHusa (“Bbicoknin”)

OTcyTCTBVIe ceTeBoro nnMTaHuA

MycTtasa Tpyb6a

3HayeHne ConpOTUBMEHNS BbIlLe YCTaHOBEHHOrO
NOpPOroBOro 3HayeHus Ans 3anofIHEHHOW TpyObl

O6p.HanpaB.noTokKa
ANA Tennoyyera

N3meHeHne HanpaBneHns NoToKa >XUOKOCTU B Tpy-
bonpoBoe C y4eTOM BPEMEHN NHEPLIMM

¢ OGpaTHOe HanpaBneHMe NMOTOKa — YPOBEHb CUrHana Ha BbiXo4e W3-
MeHsieTca 6e3 3a4epXXKu Npu M3MEHEHUN HanpaBfeHUsa NoToka B TPY-
donpoBoae;

¢ Owmnbka Q > QMakc — ypoBEHb CUrHana Ha BbIXOo4e U3MEHUTCS, ecnu
n3MepeHHoe 3HadeHue pacxoga npeBbiCUT 3HaYeHne Quaxc A9 AAHHO-
ro Dy pacxogomepa.

15



¢ Jliobas owmbKa — ypoBEHb CUrHana Ha BbIXOAE M3MEHWUTCSI Mpu BO3-
HUKHOBEHMU NOGON HewTaTHOW CUTyauuwn, guarHoctupyemon npubo-
pOM.

¢ ®dnar Hannuma nutaHua (“BbICOKMIA”) — npu HanNMuuu HanpsHkeHus
nUTaHusa Ha Bbixode opmupyeTcs BblCOKMM ypoBeHb curHana, npu
HaNPsHKEHUU MUTaHUSA HUXE AOMYCTUMOro HanpshkKeHWe Ha BbixoAde OT-
CYTCTBYET;

¢ NMycrana Tpy6a — ypoBeHb curHana Ha BbiXo4e U3MEHMWTCS, eCrin BKI0-
YeHHbI anropuTM onpeaeneHnst 3anofiHeHUs TpyOonpoBoAa CUrHanu-
3MpyeT O ero HEMoJsIHOM 3anoSTHEHWM.

¢ OOGp.HanpaB.noToka AnNA Tensoyyera — U3MEHEHE YPOBHA curHana
Ha BbIXxO4e Npon3onaeT TONbKO, eCcnn ANUTeNbHOCTb BPpEMEHN U3MEHEe-
HUSA HanpaBfieHUs NOTOKa NPEBBLICUT 3aaHHOE BPeMS UHepUun; 3Ha-
yeHne napametpa T UMHepUUM MOTOKA MOXET OblTb YCTAHOBMEHO B
AnanasoHe ot 0 o 60 MuH; 3Ha4YeHne napameTpa AKTUBHbIN YPOBEHb
COOTBETCTBYET MPSIMOMY HanpaBSiEHMIO NOTOKA.

2.4.6. lNpoBepka yHnBepcarbHbIX BbIXO40B

B pacxogomepe npegycMoTpeHa BO3MOXHOCTb MpoOBEpPKU paboTo-
CNOCOBHOCTN YHMBEpPCASbHbIX BbIXOAOB B YACTOTHOM pexume. YCTaHo-
BOYHble MapamMeTpbl A1 MpOoBeAeHUs TeCTUPOBaHWUS HaxogAaTca B
rpynne HacTponkn yHuBepcanbHbIX BbIXOAOB BO BKragke TecT Bbl-
xopoB (puc.12).

HacTpofiky YyHHEEPCANbLHBIX BLIXOA0B

HHuEEpCankHeIA BeiRog 1 ] UHUEEpCaNEHE Bbiko 2 | BCT BEIN000E l

T eCT YACTOTHEIX ERINOOOE

Tect |Beikn - ﬂ F1.Tu (0.0
F2, Ty |0.0 d|

Puc.12. Bug Bknagku «TecT BbIXOo4oBY.
3apaBaemas TectoBas yactota F1 n F2 ana oboux yHuBepcarb-
HbIX BbIXOZAOB He A0SKHa npeBblwaTth 3HadeHust 500 [u.
Mocne 3anycka npouenypbl TectupoBaHua (Tect Bkn.) kKHomkon

il N3MepUTb YacToTy Ha YHMBepcarbHbIX BbIXo4ax C NMOMOLbI Yac-
TOTOMEpA.

MPUMEYHAHWE. [Ons KOppeKkTHbIX WU3MEPEHUN 4acToTbl YHUBEP-
canbHble BbIXOAbl AOMMKHbI OblTb NepeBeAeHbl B aKTUBHBIN PeXUM pa-
6oTbl nepekntodatenamn SK1 u SK2 Ha mopgyne ob6pabotku (cm.
n.1.4.3.2 yactu | HacTosLWEro pykoBoAcTBa).
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2.5. bbicTpas HacTpouka KP yHMBepcanbHOro Bbixoaa
Ne1

Mo ymonyaHuio npu BbiNycke pacxogoMepoB U3 NPOM3BOACTBa ANA
yHMBepcanbHoro Bbixoga Ne2 yctaHaBnvBaeTca pexum paboTbl U Ha-
3Ha4yeHus, ykasaHHble B [NpunoxeHun A.

BHUMAHMUE! B peBepcnBHOM UCMONHEHUN pacxogomMepa nsmepe-
HWe pacxoa v HakonneHve obbema npu NpssMom n obpaTtHOM Hanpas-
NeHusX NoToKa BbINosiHAeTCca 6e3 yyeTa BpeMEHN NHEPLINN.

[Ana BO3MOXHOCTM ObICTPON HACTPOMKM YHMBEPCANbHOrO BbIXOAa
Ne1 B yacTOTHOM pexume, B pacxogoMepe npenyCMOTPEHbl KOHTaKT-
Hble napbl J1 1 J2. C nx NOMOLLBI NpoucxoanT GbiCTpoe KOHUrypu-
poBaHue napameTtpa KoHcTtaHTa npeobpa3oBaHus B pexvnme paboThbl
CEPBWC B 3aBucumocTn ot Dy pacxogomepa.

BHUMAHME! lNapameTtp KoHcTaHTa npeobGpa3zoBaHuA MO yMOs-
YaHWUIO YCTaHaBMMBaeTCA AN CKOPOCTU NOToKa S m/c!

KoHdurypupoBaHue napametpa KoHcTaHTa npeobpa3oBaHus 3a-
Aaetca KombuHaumen Hanuums / OTCYTCTBUS 3aMblKaHUA KOHTaKTHbIX
nap J1 n J2, pacnofsioXeHHbIX Ha nnarte mogyns obpaboTku, ¢ Nomo-
Wbto nepemblivek. CooTBETCTBME KOMOMHAUMA Hanuuma /| OTCYyTCTBUSA
3aMblkaHUsA 3aJaBaeMol KOHCTaHTe npeobpas3oBaHMs NPUBEOEHO B
Tabn.6, rae «+» — HanMune 3amblKaHWS KOHTAKTHOW Mapbl, @ «-» — OT-
cyTcTBME 3aMblkaHud. [pn 3TOM NpoucxoguT nepesanucb yxe ycTa-
HOBMEHHOr0 3Ha4YeHusl, Ha 3HayeHue, BbICTABIEHHOE COrnacHo ycra-
HOBMEHHOW KOMOMHAaLMM KOHTaKTHbIX nap. Mpn oTcyTCTBUM Nnepemblvek
BO3MOXHa yCTaHOBKa Mo MHTepdency ntoboro, Tpebyemoro notpebu-
Ten 3HayeHus, kak ans sbixoga Ne1, Tak n gns Bbixoga Ne2.

BHUMAHMUE! B pexnme PABOTA nameHeHne napametpa KoH-
CTaHTa npeobpa3oBaHUsA HEBO3MOXHO!

Tabnuua 6
KoHTakTHble napbl YcTtaHaBnmBaemMasi KOHCTaHTa I'Ip606pa3OBaHVIFI
J1 J2 ONs yHMBepcanbHoro Bbixoda Ne1
- - YcTraHaBnuBaeTcs no nHTepgency
+ - cm. Tabn.7
- + cM. Tabn.8
+ + cMm. Tabn.9
Tabnuua 7
D,, MM 10 | 15 | 20 | 25 [ 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Fmakc, 'y, 10
KoadppmumeHt
npeobpasoBaHus, | 20 8 5 |32 2 1,3108]05/|0,32| 0,2 {0,08]0,05]|0,02
nmn/n
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Tabnwuua 8

D,, MM 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Fmakc, Ny, 100
KoadppmumeHt

npeobpasoeaHng, | 200 | 80 | 50 | 32 | 20 [12,5| 8 5 3,2 2 0805102
nMn/n

Tabnuua 9
D,, MM 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Fmakc, Ny, 500

KoadppmumeHt

npeobpasoeaHuns, | 1000 | 400 | 250 | 160 | 100 | 65 | 40 | 25 | 16 | 10 4 2,5 1
nMn/n

MPUMEYAHUME. [Ons obecnevyeHusi anekTpMYeCcKoro KoOHTakTa ne-
peMbIYEK C KOHTAKTHON Napon B TEYEHME MEXMNOBEPOYHOro UHTEpPBana
nepen yCTaHOBKOW NepeMblvku HeOBX04MMO HAHEeCTU Ha Hee TOKOMpo-
BOASLLYO cMa3Ky (pekomeHayeTcs I C-98).

2.6. YcTaHOBKa napamMeTpoB CBA3M Npmubdopa B ceTn
[na paboTbl pacxogomepa B ceTu npubopos B rpynne HacTponku
cBA3un BO Bknagke Hactpownku (puc.13) gomkHbl ObiTb YCTAHOBMEHDI:
+ CeTteBOM agpec — uenoe yucrno ot 1 go 247;
+ 3apepxka RTS — 3agepxka orBeTa no RS-nHtepdency, mc;
¢ CKopocTb — ckopoCcTb obmMeHa B ceTu (no ymonyanuio — 19200 60p);
+ M/6 3apgepxka — mexbanToBasi 3agepxKka, Mc;

+ MpoTokon — ceTeBou npoTokon (no ymonyaHunio — RTU ModBus);
HacTpofikd CBASH
CeTeEnli agpec
Sapepra RTS, Mo '|
CrkopocTe, Gog EIEEIEI -

b/ zanep#ka, Mo |4 J
MpoTakan RTU ModBus « ﬂ

CApoc HACTPOEE, CEASKM MO YrONHSHMID |

Puc.13. Bua Bknagkm «HacTtpouku cBa3uny.

Mpn HaxaTum Ha KHOMKy <COpPOC HACTpoeK CBSA3U MO ymon4a-
HUIO> BOCCTaHaBMBAIOTCS 3aBOACKME HACTPONKN CBA3MW.
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3. MOPAOOK PABOTHI

3.1. UHankauusa namepsieMbix napameTpoB

3.1.1. BBeaeHHbIN B 3KCnnyaTauuio pacxogomep paboTaeT HenpepbiBHO B
aBTOMaTU4YECKOM pexume. Tekyuime 3HadYeHUs U3MepsieMblx napamerT-
poB oTobpaxatotca B rpynne Tekywme 3Ha4yeHUsA BO Bkragke Usme-
pPeHUA OCHOBHOIO OKHa nporpammbl « MOHUTOPY.

3.1.2. lNocne 3anycka nporpammbl «MoHnutop Jlant M» (cmoTpu n.2.1) BO
BKnagke U3mepeHnsa oTobpaxkaloTcsl HyneBble 3HAYEHUS U3MEpPSEMbIX
napameTpoB (puc.14).

Cepuiiiuii Homep (] Huamerp, mm |40

T EKYyuiHe 3HaAYeHHA

Pacrog, mMakcHmansHeIi ||:|,D|:||:| . nérn (0,000 a3y
Pacxog Teryw M ||:|,D|:||:| . néren (0,000 a3y

Bpetaa HapatoTk, 4 |EI,EIEI

CyraraapHEId ofbErd, r3 |EI,EII:IEIEIEIEI
Qfkérd B NpArdatd Hanp. , k3 |EI,EIEIEIEIEII:I
Ofkérd B SpaTHOM Hanp. , k3 |EI,EIEIEIEIEII:I

BrrogHan yactora 9B, My 0,000
BrogHan yactora HB2, Ty, 0,000

Puc.14. ®parmeHT BKnagku «AsmepeHusn».

[ns nony4yeHns MHAMKaUUKN TEKYLLIMX N3MEPEHHbIX 3HaYeHU Heob-
XOAMMO HaxaTb KHOMKy <CTapT YTeHus>.

3.1.3. NHaukauma napameTpoB rpynnbl Tekywme 3HayYeHUsl rnokasaHa Ha
puc.15.
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‘ Cron yreHun |

Cepuiinbifi Homep  |1254217 Huamerp. mm |50

TexymMe 3HAYEHHA

Pacxon makcuransreid (11767 advawn | 70750 3
Pacxon Tekywmi 1,913 . nfraun (0115 3

Bpera HapadoTkM, Y lﬁ
CyrArAapHEIN OGRS, 3 |1 7.ha4382

D &eér B Npardord HaNp., 3 |1 7.585606
Ofbét B oSpaTHOrM Hanp. , M3 |EI,DEI'I 123

BeimoaHan wactora HE1, My, 1,280
BreimogHan swactora B2, Ty, 0,000

Puc.15. Uugukauma namepeHHbIX 3Ha4YeHUN pacxopaa.

3.1.4. amepsiemble NnapameTpbl pacxoaa:
¢ Pacxop Tekywmn — o6beMHLIN pacxoq npu nobom HanpaenieHun nNoTo-
Ka (n/mMuH, M3/l-|);

3HauyeHne napameTpa Pacxon MakcuMManbHbIW 3anucbiBaeTcsl B
namsiTb pacxogoMepa npu Bbinycke 13 NpOU3BOACTBa B COOTBETCTBUM
co 3HayeHvem Dy, nepBuyHOro npeobpasoBatens.

¢ CymMmmapHbIn o6bem — anrebpaunydeckass cymma (C y4eToM 3Haka) 3Ha-
YeHun o6 beMOB Npu NPSAMOM U 0OpaTHOM HanpaBfeHUN NOTOKa (M3);

¢ O6bemM B NnpsiMOM Hanp. — 06BEM Mpu NPSIMOM HanpasfeHUN NOTOKa,
YYUTbIBAETCHA CO 3HAKOM MNJIHOC (M3);

¢ O6bem B o6bpaTHOM Hanp. — o6bem npu obpaTHOM HanpaBneHUn no-
TOKa, Y4YUTbIBAETCHA CO 3HAKOM MUHYC (M3);

B noarpynne Tekywume 3Ha4YeHUs Takke oTobpakaeTcsa 3HavyeHue
napameTtpa Bpemsa HapaboTKu (4), a Takke TeKylme 3Ha4YeHns 4acTo-
Tbl HA YHUBEpPCanbHbIX Bbixogax: BbixogHas yactoTta YB1 (YB2), L.

3.1.5. iHgukaumsa napameTtpos rpynnbel CocTtosiHMe npubopa nokasaHa Ha
puc.16.
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Cocroanue npubopa

M HHUHansaumKa |Ece 0k,

K.oHTponeHan cyrama M0 |I:I:-:E1 19
K.oHTpOnEHaA Cyrra Gaskl |DH?285

Peidra patoTsl CEFBWC
HanpagneHie MpAraoii
Hanpae.e T.y. MpAro

HuanazoH |E|:|E.uHH13|
BHewWwHWH aopec |HET 1]

Puc.16. Uugukaumsa coctosiHuA npudopa.

3.1.6. MHanumpyemble napameTpsbl rpynnbl CocTosiHMe nprubopa:

¢

*

MHnumanmnsauma — napameTp oTobpaxkaeT COCTOSsHUE HACTPOWKK Mpu-
bopa, B crniydyae otobpaxeHusi CMMBOJIOB, OTNNYHbIX OT Bece OK, npu-
©op Heo6xo0aMMO OTNPaBUTbL HA PEMOHT;

KoHTponbHasa cymma MO — koHTponbHaa cymma BHyTpeHHero MO pac-
xogomepa;

KoHTponbHass cymma 6a3bl — KOHTporibHag cymma 6asbl HacTpoek
npubopa;

Pexum paboTbl — oToBpaxeHne Tekyllero pexuma paboTsl npubopa.
[na pacxogomepa Jlaut M HOpManbHbIM PEXUMOM SBMNAETCA PEXUM
PABOTA,;

HanpaBneHue — HanpasneHne NnoToka B TpyGonpoBoae;

¢ Hanpas. B T.y. — HanpaBrneHne notoka B TpyGONpoBoOAe C y4ETOM Bpe-

MEHU UHepuuu (cMm. n.2.4.5.);

Owana3oH — guanasoH paboTtbl npubopa (bonbwoun, CpegHUK unu
Manbin);

BHewHMn agpec — rpynna napameTpoB, MHAMUMPYOLLASA Hanuyue
BHELLHEro ceTeBoro agpeca npubopa, ecnv oH 3aaaH;
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3.2. HacTtpouka nHgukaTtopa

3.2.1. HacTtponkn otobpakaemMblX napaMeTpoB Ha Aucrnnee pacxogoMepoB

ncnonHeHns OPCB-5X0X HaxogaTca BO Bknagke UMHAaukaTop, noka-
3aHHOW Ha puc.17.

[ s 1 [ s

Brifop napaMeTpoE ANA HHAHK3ULHH HacTpofky HHAHKALHH
v MokaseEaTe TEKYWMEA packon, Meprog WHIHK LM, Cak 3
EaMHMLEl oTofpakeHys packoga AAETONPOKPYTE.a NApaMET PO aga T
* A/MuH
£ 3fuac Otcedka no MHoHEaTopy, E0makc 0.a
K.oHTpacT WHaMKaTopa 32
v MokaseEaTe cyMapHeli ofber
[¥ MokasbiEaTs ofber NpAMOrD NOTokKa Azbik MeHi Pyccruii
[v MokazbEaTs offber ofpaTHOMD NOTOKA

<] <1 <] ]

EgHHMUEI oTOGpakEHHA Ofbeta
* M3

" auTpel

[NokaskIEaTE BRErA HAPAAOTEM

MokasbBEaTE KanMOpoEOYHEIE KOE ouuMeHTel K, P
MokazeEaTE KoapHuHeHTEl EPT, KP2
MNokaseiEate K./C NPOWMEKM W Baskl NapaMeTpoE

Puc.17. Hactpouku nHaukartopa.

BkntoueHne/oTkno4YeHne oTobpaXkeHUsl napameTpoB OCYLLECTBNS-
€TCA YCTAHOBKOW «rarioukuM» HanpoTUB COOTBETCTBYHLLENO MyHKTa B
rpynne BbiGop napameTpoB Ansi UHAMKaLMK, UNn BBoAa Heobxoau-
MOro 3HayeHus B rpynne HacTpoWku uHaMKauuMm c nocneayoLmmm
Ha)kaTueM KHOMkKn <3anucaTtb>.

3.2.2. MapameTpbl rpynnsl Bbibop napamMeTpoB AnA MHAMKaLMK

¢ MNokasbiBaTb TEKYLWMWA pacxop — BKIIOYEHNE OTOBpaXKeHus TekyLLero

namepsiemoro pacxoga. [JononHMTeNbHO MOXHO BblbpaTb pasMepHOCTb
nHAnKauum n/MuUH nnm m°lyac;

lNMokasbiBaTb CyMMapHbIA 0O0beM — BKIOYEHME OTOOpaXeHus Cym-
MapHoro obbema;

Moka3biBaTb 06bEM NPSAMOro MOTOKA — BKI/OYEHME OTOOpaxeHus
ob6bema NpsAMOro HanpaBfeHNsi NMOTOKa;

Moka3biBaTb 00bEM 0OpaTHOro NOToKa — BKMOYEHME OTObpakeHus
obbema obpaTHOro HanpaeeHWst MOTOKA;

[loNONHNUTENBLHO MOXHO Bbl6paTb pa3mMepHOCTb MHOWKaLUnNn obbe-
MOB NUTPbI NN M3.

Moka3biBaTb BpeMs HapaboTkn — oTobpaxkeHne obuiero BpemeHn pa-
6oTbI Npnbopa,;

MokasbiBaTb KanubpoBo4Hble koadcpuumeHTbl K, P — oTobpaxxeHne
MeTponoruyecknx koadpduumneHToB K n P. lNokasbiBaloTCA TOSbKO KO-
apPUUMEHTbI UCNOSb3YyEMOro AMana3oHa;
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¢

*

MokasbiBaTb kKo3adpcpuumeHTbl KP1, KP2 — oTobpaxeHne napametpa
KoHcTaHTa npeobpa3oBaHusa NS NepBoro U BTOPOro yHMBepCarbHO-
ro BbIxoaa;

MokasbiBaTb K/C npowwmBKkM n 6a3bl napameTpoB — OTObOpakeHue
KOHTPOIbHbIX cyMM 10 1 6a3bl HacTpoek npnbopa;

3.2.3. MNMapameTpbl rpynnbl HacTponkn nHamkaumm:

¢

Mepuoa MHAMKaALMKM — HAcTpOMKa BPEMEHU LIMKNNYECKOro otobpaxe-
HUS napameTpoB Ha WHAMKATOpe, yCTaHaBnMBaeTCs B AnanasoHe OT
1 oo 100 cekyHg;

ABTONPOKpPYTKa NapameTpoB — BKIIIOYEHME pexuma LUKIMYEeCKoro
0TOGpaXeHVs NnapamMeTpoB Ha UHAMKATOPE;

¢ OTceuka no nHamkaTtopy, %Qmakc — 3afaHne rpaHnLbl 0TOBpaXxeHus

pacxoda B NpOLeHTax OT MakcumarbHOro, Huxe koTopoin byaeTt oTto-
OpaxaTbCcsl HyrNeBoe 3HayeHue pacxofa, a HakonneHue obbemMa U Bbl-
Aaya MMNynbCoB NpoAosKalTCs;

KoHTpacT nHaukaTopa — HacTpomKa KOHTPACTHOCTU OTOBPaXXeHns UH-
dopmauuu, nsmeHsietcs B npegenax ot 8 4o 40 yCnoBHbIX eaAnHUL,

A3bIK MeH — BbIOOp OTOBpakaemoro sisblka MeH — Pycckuin mnm
AHInN.
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3.3. KoHTponbHbIe NapamMeTpbl pacxogomepa

3.3.1. [Ina onepaTMBHOIrO KOHTPOJSII OCHOBHbIX METPONIOrMYecKnX N gyHK-
UnoHanbHbIX napameTpoB npubopa B 1O «MoHUTOp» NpucyTCTBYET
BkNnagka KoHTponbHas nHdgopmaums.

3.3.2. ['pynna napameTpoB C KOHTPONbHOW WH(POpMauMen rnokasaHa Ha
puc.18.

CepuiiHbii HoMep |125421? Huamerp, MM |50

—['panuubi awanasoHos, ZQmMakc
[0.00  — f10000 (10000 — [100,00 [100,00 —[100,00

—~Manwiii pacxon || Cpeanuit pacxoq | [ bonbwoi pacxoa —

KO+ |0,4UDUUOO K1+ |0,4UDUDUU K2+ |0,4UUUDDD
PO+ IU,UUDOUCIU P1+ IU,UUUUDUU P2+ IU.UUUUDDU

KO- |0,4DDUDUO K1- ID,4DEIDDUEI K2- ID,4UIJUDUD

PO- |{0,0000000 P1- IU,DUUUUUO P2- |0,0000000

—HHPopmauua o gelcTBUAX NOAb30BaTENA

Konuyecteo nepexonos & pexun ''Cepeuc’ l1
Konuyecteo nepexonos & pexun ' Tloeepka” |1
KonuyecTeo 3anuceli B ypHane cobbmuii |1 7

~HHpopMauus o nporpamMmMHoM o6ecneyeHuH

KoHTponbHas cymMmMa MCNOAHAEMOro Koaa IU"‘C‘\83

Puc.18. Bua rpynnbl napaMeTpoB C KOHTPOJIbHbIMK NapameTpamMu npuéo-
pa.

3.3.3. 'pynna napameTpoB NpaHuubl Anana3oHoB, %QMaKc nokasbiBaeT B
KakoM OnanasoHe pacxogoB B MPOLEHTaxX OT MaKkCMMaribHOro MCMnosib-
3yloTcs MeTponorndeckne koadpduumeHTtsl K n P, oTobpaxaemble B
rpynnax Manbin pacxoan, CpeaHun pacxoa v bonblon pacxopn co-
OTBETCTBEHHO.

3.3.4. pynna napameTtpoB WUHcpopmauus o AencTBUAX nonb3oBaTens
oTobpaxaeT uucno nepexogos B pexumbl CEPBUC n NMOBEPKA, a
Takke obuiee KonMyectBO M3MEHEHUA B CEPBUCHOM U MOBEPOYHOM
XypHanax.

MpounTaTtb CepBUCHbIE N MOBEPOYHbIE XXYPHarbl MOXHO C NMOMO-
w0 cooteeTcTBytowero MO, pasmeleHHOro Ha canTe No agpecy
www.vzljot.ru.

3.3.5. NMapameTp KoHTponbHasa cymMmma UCMosiIHAeMOro Kkopa otobpaxaet
KOHTpOnbHYyto cymmy MO pacxogomepa.

3.3.6. 'pynna napameTpoB, NOKa3aHHbIX Ha puc.19, oTobpaxaeT cnyxebHble
napamMmeTpbl npubopa n npegHasHavyeHa Ons QUarHoCTUPOBaHUSA HEWUC-
npaBHOCTEN NpmMbopa cneumnannctTaMm CEPBUCHbBIX OpraHn3aunmn.
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ITanoHHE ONOPHLE YpOEHH

BepxHAA onopa |'I VE2373
CraeweHue |-1 A

TexymMe oNOpHME YPOBHH

BeprHaa onopa |'| TE2378
CraeweHue |-1 3

EDHPDTHB.IIEHHE KdTYlekK

R vcxogHoe, O |25L4
R Texywes, O |3EL5

Puc.19. Cnyxeb6Hble napameTpbl npudopa.
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4. KOMNJNEKC CPEOCTB 3AWAUTDbI
UMHO®OPMALIUA

B pacxogomepax «B3JIET Jlant M» peanu3oBaH KOMMEKC cUCTe-
Mbl 3aLWMTbl MHGOPMaLMK, cornacoBaHHbi ¢ PCTIK Poccumn n umeto-
WK1 3HaK cooTBeTCcTBUSA CucTeMbl cepTudumKauun cpeacTB 3alluTbl
nHpopmauumn no TpeboBaHmam 6e3onacHocTn nHdopmaumm Ne POCC
RU.0001.016M00.

4.1. ANCKpEeLUMNOHHbIN MPUHLIUN KOHTPOJIA AOCTyna

4.1.1. Komnnekc cpencts 3awmthbl (KC3), peanMsoBaHHbI B pacxogomepe,
KOHTpONMpyeT OOCTYN pasfuyHbIX KaTeropui nonb3oBaTenen kK pas-
NMYHBIM PYHKLMOHAMNbHBIM BO3MOXHOCTSIM pacxoaomepa.

KoHTponb pocTtyna nonb3oBatenen K (yHKUuaM pacxogomepa
OCYLLIECTBMNSAETCA C MOMOLLBIO HaNU4ns/OTCYyTCTBUSA 3aMblKaHUSA KOH-
TakTHbIX nap J3 u J4, pacnonoxeHHbIX Ha nnate moayns obpaboTku, ¢
NOMOLLIbIO Nepemblvek (cM. n.1.2.HacTosiwero PJ).

41.2. Pexum HACTPOWKA pocTyneH TOMbKO MepcoHany 3aBoja-
N3roToBUTENS U NepcoHany cepTUgULNPOBaHHbIX CEPBUCHBIX LLEHTPOB,
UMEIOLLNX TNLEH3NI0 Ha NpoBedeHne NoBepkn Npubdopos.

Mosepka n kanubpoBka pacxogomepa NPoM3BOLATCS NPU OTCYTCT-
BUM NEpPeMbIYeK Ha KOHTaKTHbIX napax J3 n J4. [1o OKOH4YaHMM NOBEPKM,
Ha KOHTaKTHy napy J3 ycTaHaBNMBaeTCHA NepemMblyka U 3aKkpbiBaeTcs
3aLUTHBIM KONMa4ykoM, KOTOPbIN NNOMOMpYyeTCcsa rocnoBepuTenem, npm
aToM pacxogomep nepesoautcsa B pexum CEPBUC. Takum obpasom,
nepesoa pacxogomepa B pexum HACTPOWMKA HeBosmoxeH 6e3
BCKPbITMS METPOMOrMyeckon nnomobi.

4.1.3. Pexum CEPBUC poctyneH coTpyaHWKaMm CEpBUCHBLIX LEHTPOB U 3KC-
nnyaTUpYOLWMX OpraHn3auun, OCyLeCTBRSIWUX wed-MOHTaX U Ha-
CTPOMKY pacxogomMepa npu BBoge B aKcnnyaTauuio. Hactponka pacxo-
Aomepa Npou3BOAUTCH NPU OTCYTCTBUM NEPEMbIYKM Ha KOHTaKTHOW na-
pe J4. 10 OKOHYaHMU HACTPOWMKM Ha KOHTaKTHyK napy J4 yctaHasnu-
BaeTCA MepeMblyka M 3aKpbiBaeTCHd 3alUTHbIM KOMMAykoM, KOTOpPbIN
nnomdupyeTca npeacraBuTeneM CepBUCHOMO LeHTpa, npu 3ToM pac-
xogomep nepesoautca B pexum PABOTA. Takum obpasom, nepesog
pacxogomepa B pexum CEPBUC HeBo3MOXeH 6e3 BCKpbITUSA 3KCnya-
TaLMOHHON NSIOMObI.

4.1.4. Pexum PABOTA pocTyneH npeactaBUTENsiIM 3KCnnyaTauMOHHbIX U
KOHTPONMpPYIOLWKMX CryX06 1M npeaHasHadeH ansi Cbema M3MepuTenbHON
MHdOpMaLuKM ¢ pacxogomepa B NpoLiecce ero sKcnnyaTauuu.

4.1.5. MNprBeaeHHbIN Bbille anrOpuTM YCTAHOBKU / CHATUS MepeMblyeKk Ha
KOHTaKTHble napbl J3 1 J4 1 nopsagok ux ninomobupoBaHus peanuayet
OUNCKPELMOHHBIA MPUHLUMN KOHTPOMNS AOCTyna pasfU4YHbIX KaTeropun
nonb3oBaTenen K pexumam paboTbl U PYHKUMOHASNbHBIM BO3MOXHO-
CTSM pacxofoMmepa U ABMSEeTCA OOQHOW U3 COCTaBIISOLWMX KOMMIIeKca
CpPeAcTB 3amMTbl UHopMaLunn.
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4.2. Bzanmoageuncteue nonb3oBartens ¢ KC3

4.2.1. na B3anmogencteus nonb3osatens ¢ KC3 npegycmoTpeHa BO3MOX-
HOCTb MPUMEHEHNA MEPCOHANbHOrO KOMMbIOTEpPa, MNOLKMHYAEMOro K
pacxogomepy pasnuyHbiMK cnocobamu:

- N0 uHTepency RS-485 B cnyyae ocHalleHUs Moayns MHOMKaUuU Bbl-
X0O0M nHTepdenca RS-485;

- No uHTepdgency RS-232 yepes npeobpasosatens UART/RS-232, noa-
Kntovaembli K Moaynto 06paboTkm BMECTO MOAYNs MHAMKALMM;

- yepes agantep USB-OP (UART), nogknioyaemMbi K Mmoayrnto obpaboTkm
BMECTO MOAYNA UHAVKALNN.

Mpn ncnonb3oBaHuu nboro mHTepdenca obecneumBaeTca OocC-
TYN K HAacTPOEYHbIM U KannbpoBOYHbIM NapamMeTpaMm pacxogomepa B
3aBMCUMOCTU OT YCTAHOBJIIEHHOIO YPOBHSA goctyna (cm. n.4.1).

4.2.2. Ana HacTpouku pacxogomepa B pexumax CEPBAC n PABOTA, a Tak-
Xe CUYMTbIBaHUS U3MepUTENbHON MHGOPMauMM Npyv MOMOLUM Nepco-
HanbHoro komnetoTepa, Ha MK gomkHa 6bITb ycTaHOBEHa nporpamMmma
«YHuBepcanbHbI NPOCMOTPLUNKY», cogepXxallas naket MOHUTOPOB, B
TOM uucrne, «Monutop Jlant M» (Bepcua 1.07 nonb3oBaTenbckasi).
Mporpamma pacnpoctpaHseTcs 6e3 orpaHn4yeHnMn 1 OocTynHa Ang 3a-
rpy3kn c canta www.vzljot.ru.

4.2.3. B cny4ae ocHalleHna moayns nugukaumm pacxogomepa RFID-meTkow,
obecneuvnBaeTcs AOCTYN K HACTPOEYHbIM U KannbpoBOYHbIM NapameT-
pamMm pacxogomepa npu oMoy MoOBUNBHOro ycTporcTea (CMapTgOH)
C YCTa@HOBMEHHbIM CUCTEMHbIM MPOrpamMMHbIM obecneveHnem (Npuno-
XeHune «Monitor_Vzljot ER.apk»), ¢ nOMOLLbIO KOTOPOro opraHu3yeTcs
CBS3b C pacxogoMepom rno 6ecnpoBogHOMY MHTEPAIENCY.

4.2.4. ToBepka pacxogomepa NpoBOAUTCA NPU NOMOLLN MHCTPYMEHTarnbHOM
nporpammbl «MoHuTop Jlant M» (Bepcusa 1.03 nonHasd), kotopas He-
AOCTynHa Ansa obuero nonb3oBaHWs, yCTaHaBNMBAETCA Ha NepcoHanb-
HbIN KoMMbloTEP nosepoyvHon  nabopaTtopum npeanpuaTus-
N3roToBUTENS, OTKIMIOYEHHbIN OT BHELUHUX CEPBEPOB, U pacnpoCTpaHs-
eTCs TONMbKO cpeamn CepTUUUMPOBAHHbBIX CEPBUCHBIX LEHTPOB (perno-
HanbHbIX NPEeACTaBUTENbCTB), UMEKLMNX FULEH3NI0 Ha NpaBo NpoBe-
AEHNS NEPBUYHOM M NEPUOLMYECKUX NOBEPOK pacxogomMepa.

4.2.5. BctpoeHHoe MO pacxogomepa npegoctaBnsieT BO3MOXHOCTb nepesa-
nMcKM € MNOMOLLBLID chneuunanbHou nporpammbl «Banet [lNpor», Takke
UMerLLen orpaHN4YeHne Ha pacrnpocTpaHeHe, aHanorMyHoe MU3noXxeH-
HOMY B npefblgyliemMm nyHkTe. B cnyvae nepesanucu O pacxogomepa
AoSmKHa BbITb NpoBeAeHa ero BHeoYepeaHas NoBepkKa.

Takum obpasom peanuayetcs NPUHLMN B3aMMOOENCTBUA MOSMb30-
Batens ¢ KC3, koTopbii ABNAETCA OAHUM U3 COCTaBISIOLMX KOMMEK-
ca CpeAcTB 3awmTbl MHGOPMaL UK.
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4.3. CoxpaHeHune u BoCCTaHOBIIeHUe KOHdUurypauumm pac-
xogomepa

4.3.1. Tporpamma «YHuBepcanbHbIA MPOCMOTPLUMK» MO3BOSIAET COXPaHATb
KOH(MrypaumoHHyto 6a3y napameTpoB npubopa u 3arpyxaTb B HEro
COXpaHeHHY KOHdurypaumo. CumtbiBaHMe Bcel 6asbl napameTpoB
BO3MOXHO B M0boM pexume paboTbl pacxogomepa. Bo3amoxHocCTb 3a-
nnucu B pacxofomep rnapameTpoB U3 COXPaHEHHOW paHee KoHdurypa-
UMK onpenensieTcsl YCTaHOBMIEHHbIM pexuMMom paboTbl. B pexume
PABOTA HeBO3MOXHa 3arpy3ka HUKakmx napameTpoB. B pexume
CEPBWC pocTtynHbl ons 3anvcu HaCTpOWKM yHUBEpPCasibHbIX BbIXOAOB,
MHOUKaUMN, CBA3M M pag napameTpoB anroputMa UsMepeHmnsa pacxoa
(Hanpumep, oTtceukn). B pexume HACTPOWKA Bo3MOXHa 3arpyska B
npubop NtobbIX NapamMeTpoB U3 COXPAHEHHOWN KOHUrypauuu.

MPUMEYAHWE. B cnyyae BOCCTaHOBMEHUS UNW 3arpysku KOHU-
rypaumoHHon 6asbl B pexxume HACTPOWKA Heobxogmmo npoBegeHue
BHeo4yepeaHom nosepku npubopa.

4.3.2. Onepaumm no COXpPaHEHMIO N BOCCTAHOBMEHUIO KOHUrypaumm moryT
NpPoOBOAMTLCS Ha 3aBOe-U3roToBUTENE pacxogomMepa unu ceptuduum-
pPOBaHHbIMU CEPBUCHLIMU LieHTpaMu (pernoHarnbHbIMU NpeacTaBUTeNb-
CTBaMu), UMEKLWNMU NIULEH3NIO Ha NpaBo NpoBeAeHUA NePBUYHON U
nepuoanveckmnx NnoBepoK pacxogomepa.

Takum obGpasom peanusyeTcsi NPUHLMIN HAOEXHOro BOCCTaHOBIe-
Hus MO pacxogomepa, KOTOpPbIA SBMSETCA OAHMM M3 COCTaBNSAOLMX
KOMMMeKkca cpeAcTB 3alnTbl MHOPMaLUN.

4.3.3. [Ins coxpaHeHusi KoHUrypaumoHHon 6a3bl npubopa Heo6xoamMmo Bbl-
NONHUTb PAL HUKENEePEUNCTIEHHbIX OnepaLnii;

- B Nporpamme «YHuBepcasibHbI NPOCMOTPLLMK» BblOpaTb NyHKT «[lpo-
ekT» / «KoHdurypaumsa» / «CoxpaHuTb KoHduUrypaumto» (puc.20):

1/ YHUBEpcanbHbii npocMoTpuuk ModBus - D:\Program Files' ¥zljot'\UBYiewer",
_I‘IpoeKT CoeanHeHnne [padukn Apxueel CepBuc OkHo [MomMolwb

= OTKPbITE Chrl+0

H COXpaHnTE Chrl+S
3aKpbITh Ctrl+F4
KoHdmrypauma » 3 COXpaHnTE KOHBHrYpauHio. ..
BHBreKa > 3arpysvTe KOHGHrypaumi.. .

1. Nant M RTC {nonb30BaTENLCKKA). vPE
2. Viewer Aflowt MFT.vpr

3. MonnTop B3néT T3P.vpr

4. Mew URSVY-311 v.1.0.vpr

il, Beixoa
Puc.20. OkHO «YHMBepcanbHbIN MPOCMOTPLUNK»

- B OTKpbIBLUEMCSI OKHe «[uanor coxpaHeHusi KOHcurypaumm» Bbl-
GpaTtb Habop napameTpoB, KOoTopble ByayT NpounTaHbl U3 npubopa, yc-

28



TaHoBUTL donar «lpouyntatb AaHHble nepen coxpaHeHMem» U Ha-
XaTb KHOMKy «[aneey, 0OXOaTbCs OKOHYaHUS cYMTbiBaHus (puc.21):

Auanor coxpaHeHus KoHpUrypauuu N 5]

=) V| Wamepaemble napameTpel
. . V] CepuitHeii Homep
i W] Ouamerp aatuuka
¢ % |v Bpema
HacTpoiiku ocHOBHbIE
[V Hactpoiiku nepyudepiu
- V] KoHTponsHaa uHeopmMauma
WHaukauua

s DI

v TMpoydrate gaHHLIE Nepen coxpaHeHuem

HacTpolika coeguHeHua... ¢ Hazan | Hanee > Beixoa

Puc.21. OkHo «[Qnanor coxpaHeHus1 KOHUrypaumm»

- NoCne OKOHYaHUSI CYUTbIBAHUSI BCEX BblOpaHHbIX NapamMeTpoB CTaHeT
aKTUBHOW KHoMKa «CoxpaHuUTb B dpanny», HaxxaB KOTOPYHO MOXHO BBe-
CTN nms oarna n CoXpaHuUTb NPOYNTAHHYO KOHUrypauuto (puc.22):

Avanor coxpaHeHust KOHDUr ypaLvu _ 5]

MoaroToeka aaHHbIx:

HaureHoBaHWe ofbexkTa l PezyneTar onepaumu l E
panuubl avanasoHos & 0.017% ot MakcuManeH...  KomMaHaa BbINoAHEHa YcnewHo
KoppekTUpYWWe Kod PULMEHT - Manbili pac... KomaHaa BbinoaHeHa YcnelwHo
KoppekTHpYioWWe Kod POUUMEHT! - CpeaHui p...  KomMaHaa BeINoAHEHa YonelwHo
KoppekTUpyiowMe Kod dUuMeHTb! - Gonbwol p...  KomMaHaa BeIN0AHEHa YorewwHo
BepxHaa pedepeHumMa KomaHaa BbinoAHeHa YycnewHo
CMelweHue pedpepeHLmu KomMaHaa BbinoAHEHa YcnewHo
YeTaHoBKaE MaKe. CKOPOCTH NOTOKa KomaHaa BbinoaHeHa YcnewHo
CepuitHbIli HOMep NNaTebl KomaHaa BbinonHeHa ycnewHo

WHaukauma
Macka UHauK auuu KomMaHaa BbinoAHEHa YCnewHo
HacTpoiki MHAWK aUWK NapaMeTpoB KomMaHaa BbinoaHeHa YcnewHo
MNepuog o6HOBAEHWA KomaHaa BbinonHeHa ycnewHo
KoHrpacr KomMaHaa BbinoaHeHa ycnewHo
A3bIK MHAMK LMK KomaHaa BbinonHeHa ycnewHo
OTtceyka no MHAUKaTopy KomMaHaa BbinoAHEHa YcnewHo v

X0g, onepauuu:

CoxpaHuTe B dalin... I

Hacrpobka cosauHeHHA, | < Hasag | Hanee > | Bbizoa l

Puc.22. OkHo «[Qunanor coxpaHeHus KoHdurypauun» / «Xoa onepauum»
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4.3.4. [ina 3arpy3kn B Nnpubop napameTpoB U3 COXPaHEHHOW paHee KOHAUry-
pauun Heobxo4MMO BbINOMHUTL cnefyoLwime AenCTBUS:

- B Mporpamme «YHuBepcasbHbIn nNpocMoTplimk» (puc.20) BbibpaTb
nyHKT «MpoekT» / «KoHdurypaums» / «3arpy3amtb KOHUrypaumo»
1 BblbpaTb hann koHdurypauum ans sarpysku (puc.23):

3arpyska KoHUrypaLmum 21 x|
Manka: l L Veljot ;I = cf B
| BootLoader
uCrypt 2.0
HegaeHue . Dsetup
HORUMEHTE] 1 Journals
D 1 Server
1 UBClient
GELEDVEEGTE | ) UBviewer
. UBViewerProjects
m | UsbDrivers
1 YeljotMaster
Mo | VeljotMasterViewer
AOKYMEHTBI
) Npoeepka nnatel MP ¥PCB-222 (NNA)
[!] KoHdurypaumua 3P Nant M.vcfg
T~
Mait . "
Tun: ®ann "WCFG
ROMDIIER MstereH: 16.04.2014 11:24
( ? Pasmep: 31,5KB
"" ==
Ceresoe Wma paiina: IKonurgpauuﬂ 3P Nairr M.vefg j | OTKpbETE I
OKPYKEHWE
Tun ®aiinos: I':Paﬁn KOHPUrypaunI Ll OTieHa |
¥

Puc.23. OkHo «3arpy3ka KoHcurypaumm»

- B OTKpbIBLUEMCA OKHe «[luanor 3arpy3ku KoHdurypauum» Bbibpatb
Habop napameTpoB, KOTOpble OyayT 3arpyXeHbl B nNpubop M HaxaTtb
kHONKy «danee» (puc.24):

Avanor 3arpysku KoHburypauum }J

#- [[] Wamepaemble napaMeTpel

&[] Hactpoliku ocHoBHbIe

[=- [£] HacTpoiiku nepudepuu

B} H 2cTpoiika NapaMeTpoE CEASM
- [[] YeraHoeka MesxGaiToBoil 3anepikku

- [ Tun npotokona ModBus

e HacTpolika auckpeTHoro eoixoaa 1

- ¥ Tun 1 cBASE AUCKPETHOrO BIX0Aa 1

- Wl HacTpolika auckpetHoro Beixoaa 2

- V] Bec umnynbca 1

- [¥] Tun W cBASE AMCKPETHOrO BbIXOAAE 2

- V] Bec uMnynbeca 2

- [[] 3anyck peskuma TECTUPOBAHUA YaCTOTHLIX BLIXOA0E
-+ [] YacToTel 407 TECTa YACTOTHOMO BbIX0AE

- E] KoHTponbHas uHopMauma

#- ] MHaukauua

[~ Mpoeepka yreHuem

l Hanee > | Brizog |

HacTpoiika coeauHenHus... | < Haszan

Puc.24. OkHo «[Quanor 3arpy3ku KOHcpurypaumm»

Mpouecc 3arpysku koHUrypaumm B npubop npuseneH Ha puc.25:
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Aunanor 3arpy3ky KoHpUrypauum ] x|

3arpysKa KoHPUrypaumu:

HaumeHoBaHUe offbekTa l PeaynbTar onepaumu |

HacTpoiiku nepudepum
Hactpofika auckpeTHoro ebixoaa 1 KoMaHaa BbinonHeHa ycnewHo
Twun 1 CBASE AUCKPETHOrO Bbixoaa 1 KomaHaa BbINoAHEHa ycnewHo
Hactpolika auckpeTHoro Boixoaa 2 KoMaHaa BbinonHeHa ycnewHo
Bec umnyneca 1 KomaHaa BrinoaHeHa ycnewHo
Tun U CBASL AUCKPETHOrO BblX0aa 2 KomaHaa BbinonHeHa ycnewHo
Bec umnyneca 2 KoMaHaa BbinonHeHa ycnewHo

Xoa onepauuu:

HacTpokka coeauHeERHA | < Hasag | lanee > | Beixog |

Puc.25. OkHo «[quanor 3arpy3ku KoHdurypauum» / «Xon onepaumm»

4.4. )XypHan coObITui (pyHKLMA peructpauum)

Pacxogomep nmeeT 3allULLEeHHbIN XXypHa cobbiTun. B aTom Xyp-
Hane UKCUPYITCA M3MEHEHUSI BCEX MapaMeTpoB, 3a WCKOYEHNEM
HacTpoeKk nHTepdenca cea3n U HAaCTPOEeK MHAMKALMN, a TakK e co3aa-
IOTCS 3anmncu Npu CMeHe pexunma paboTbl pacxogomepa, nNpu U3MeHe-
HUM OaTbl/BpemMeHn B npubope un npu oOHOBNEHUN BCTPOEHHOro Mpo-

rpaMmmHoro obecneyeHus.

XKypHan cobbitnin umeeT pasmep 7000 3anucen n aBnseTcs He ne-
pesannceiBaemMbiM. [1pyn ero 3anonHeHuu ganbHenwas moamndukauma
HacCTPOEYHbIX U KanMbpoBOYHbLIX MapamMeTpoB (T.e. BCEX, KPOMe Ha-
CTPOEK CBSA3N N MHOMKALMW) CTAHOBUTCS HEBO3MOXHOW: NPWU MNOMNbITKE
3anucu no npotokony ModBus npubop Bosepawaet kog 4 («Owwnbka
aoctynay). YnpaeneHue koadduumeHTom npeobpasoBaHns YacTOTHO-
ro Bbixoga Ne1 ¢ nomoLubto nepembidek J1 1 J2 Tak xe 6nokupyeTcs.

3anuck B XXypHane cobbiTuii uMeeT crieayowwmin popmar:

- BpemMA (bI/IKcaLl,I/II/I cobbITMS No BCTPOEHHbLIM YaCaM pearibHOro BpemMeHun

B UNIX-chopmaTte ¢ TOYHOCTbIO 4O CEKYHAbI;

- naeHTMdMKaTop TUNa cobbITUS UN MoAMPULIMPYEMOrO NapameTpa;

- 3Ha4YeHue napamMmeTpa nepea nSMeHeHneM;
- 3Ha4YeHune napameTpa nocrie NAMeHeHnA.

3anucu xypHana coObiTU OOCTYMHbI ONs YTEHUS MO NPOTOKOMY
ModBus B ntobom pexume paboTbl Npudopa C NOMOLLLI CEPBUCHOMN

nporpammbl «4TeHne XypHanos npudopay.

Takum obpasom peanunsyeTcs YHKUUS pernctpauunm, kotopas sie-
NAeTca OAHOW U3 COCTaBMSALLMX KOMMIEKca CPeACcTB 3almTbl MHOP-

MaLuuun.
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5. BOSMOXHbIE HEUCTIPABHOCTU U METO[bI

UX YCTPAHEHUA

5.1. HencnpaBHOCTM (OWMBKN) M HewTaTHblE CUTyauun, OUarHoCTupyemble
pacxogomepom, otobpaxatotcs B rpynne CoctosiHue pacxopomepa
BO Bknagke UamepeHus (pnc.26).

CocTofAHWE packolomMepa

CO0OeOen0

Dwubru
Dwebka pexura [paspyweHie 83301 NapareT pos]
HeropperTHas onopa
[1 > Crakc
Dwrtka Beioga 2
Dwrtka eeixoga 1
HeTofuveei Sawkan
Dwitka naraari
Myctan Tpyda
Huzkoe Hanp-2 NHTaHUA

Puc.26. Bug vHaukaumm coo6LieHmn oo owwmnokax.

5.2. Mpun gnarHocTnpoBaHnn HencnpaBHocTK (ownbkKn) nnn HC HaymHaeTca
nHankaums cumsona @ (Kpyr KpacHoro LBeTa) nepef CoOTBETCTBYIO-
LM HanMeHoBaHMeM B nogrpynne OWnOKM.

Ta6nuua 10

B pacxopomepax ucnonHeHmnn IPCB-5X0X HencnpaBHOCTM Takxke
oTobpaxaloTcs Ha nHAnKatope B BUAE LMAPPOBbLIX NN BYKBEHHbIX CO-
obLeHnn.

MepeyveHb HencnpaBHoOCTEN (OWMOBOK) U HEeWTaTHbIX CUTyauun, am-
arHOCTUPYEMbIX pacxo4oMepom, npusedeH B Tabn.10.

Bupg vngnkaumn

Ha nngukatope

Ha gucnnee MK

Co,qepx(ane HEeWncrnpaBHOCTH, HewTaTHOM cutyaumn

pacxogomepa

n Mycras Tpy6a |3HaueHve conpoTUBIEHUs Bbille 3aAaHHoro (nycras Tpy6a)

1E Owunodka namatn |HencnpasHa mukpocxema namstu EEPROM

1 Owubka Bbixopa 1 |HekoppekTHoe 3HaveHne KoHcTaHTbl npeobGpa3oBaHusA rno Bbixoay 1

12 OwunbKa Bbixopa 2 |HekoppekTHoe 3HavyeHne KoHcTaHTbl npeobpa3oBaHuns no Bbixoay 2

13 YctonumBbin YpoBeHb BLIXOOQHOTO CcUrHamna ycunurens Bbille 4onycTUMOro

) 3awkan
Tekyllee 3HayYeHne pacxoda npeBbllaeT 3HavyeHe QmMakc ans gaH-

1Q QT>Qmakc YL pacxopa np Q ANs 4
Horo Dy

'H Hu3koe Hanp-e |Mutaxne npuBopa Hke AONYCTUMOro

) nuTaHusA

10 HekoppeKkTHasa |Hert npomepa onopHOro conpoTUBMEHUs, annapaTHas HeMcnpaBHOCTb

’ onopa

Owmnbka pexunma |MospexaeHue cTpykTypsl MO npubopa
n (paspyweHue 6a3bl

napamMeTpoB)
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5.3. MNpu nosiBNeHnn Ha vHaukatope pacxogomepa cumeosnoB ! O, | E vnn

' U unun coobueHnn Ha gucnnee lNK: HekoppekTHas onopa, Ownbka
namaTti, nnn Owmbka pexuma (paspyweHue 6a3bl napameTpoB)
npnbop HeobXoaMMO OTNPaBUTb B PEMOHT.

5.4. B cny4ae vHaMkauuym apyrmx CMMBOJIOB W/UN OTCYTCTBUSI U3MEPUTESb-

HOM MHdOPMaLMK crieayeT NPOBEPUTD:

Hann4mne n cooTBeTCcTBMe HopmMmam HanpdaxXeHnda nuTtaHnAa Ha BXoage pac-
Xxogomepa n UICTOYHUKa BTOPUYHOIo NTaHnA (I'Ipl/l ero HaJ'II/I‘-II/Il/I);

- HaOEXHOCTb NoAcoeAHEeHNs Lienen NMTaHus;

- HanNM4Kne XXMOKoCTM N ee ABMXEHUS B TPyGONpOBOAE;

- OTCYTCTBUE CKOIMJIEHNA NAa3a B MeCTE YCTAHOBKWU pacxogoMepa,;

3HayeHune TemnepaTypbl OKpyXaloLlen cpefbl B MecTe YCTaHOBKU pac-
Xoaomepa;

KOPPEKTHOCTb 3HayeHuin napameTpoB KoHcTaHTa npeobpasoBaHus,
oTce4yek MO pacxody M APYrMX YCTAaHOBOYHbIX NapamMeTpoB; Npu Heob-
XOAMMOCTU U3MEHUTb UX 3HAYEHMS.

Mpn NonoXxuTenbHbIX pesyrbTaTax NepeyvYncrieHHbIX Bbllle npoBe-
pPOK crnegyeT obpaTUTbCA B CEPBUCHBLIA LIEHTP (perMoHanbHoe npea-
CTaBUTENbLCTBO) UIM K U3FOTOBUTENIO U3AEeNUs AN onpeaeneHust Bos-
MO>XHOCTM €ro gasibHeunLen aKkcnyaTauuu.

NMPUMEYAHWE. B cnyyae Bo3HuKHOBeHMe HC Owmubka namaTtu
n3mepeHue pacxoga u HakonneHve o6beMoB NPoAoKaeTcs, HO CTa-
HOBUTCA HEBO3MOXHO W3MEHEHME MapamMeTpoB pacxodomepa, 3anu-
CaHHbIX B XXyYpHan CEPBUCHbIX JAHHbIX.

5.5. Ecnu npu Hanuuum ABMXEHUS1 XMAKOCTU B KOHTPONMPyeMoM TpyGonpo-

5.6.

BOJE B NPUEMHUKE BbIXOLHOMO MMMYbCHO-4aCTOTHOrO CUrHana pacxo-
AOMepa He MEHSETCA 3HadYeHue mamepsieMoro obbema, Heobxoammo
NpoOBEpPUTbL COOTBETCTBUE pexmma paboTbl OKOHEYHOro Kackaga yHu-
BepcarnbHOro BbIXoda pacxogomepa pexvMmy Bxoda NpueMHuUKa CuUrHa-
na (cM. n.2.3.2 yactu | HacTosLWero pykoBoacTsa).

Pacxogomep «B3JIET OP» mncnonHeHna «Jlant M» no Bumay mcnosnHe-
HUS M C Yy4eTOM YCMOBWUI 3JKCNslyaTauum OTHOCUTCA K uU3genusm, pe-
MOHT KOTOpPbIX NPOU3BOAMTCS Ha Creumnanm3MpoBaHHbIX NPeanpuaTrsX
nnbo NpeanpuUaTUN-N3roToBUTENE.
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NMPUNOXXEHUE A. TunoBble 3Ha4YeHUSA YCTaHOBOYHbIX Napa-

MeTpoB
Ta6bnuua A.1
Pacxogomep Pacxogomep
n AN OfHOHAaMNpPaBIIEHHOr0 MNOTOKa ONs peBepCUBHOrO MOTOKa
apameTtp YHuB. Bbixog Ne1 YHuB. Bbixog Ne2 YHuB. Bbixog Ne1 YHuUB. Bbixog Ne2
(XT2) * (XT1) ** (XT2) * (XT1) **
1. Pexwvm paboThl YacToTHbIN YacToTHbIN YacToTHbIN Nornyeckun
P HanpaBneHue
- . acxop
2. HasHaueHue Pacxopn npsamon Pacxog npsmon noToka ans
no MoAyno
Tensoyyera

3. Koathcpmument no tTabn. A.3 no tabn. A.2 nortabn. A3 | e
npeobpasoBaHus
4. OTCEeYKM CHU3

70 pacxoRy 0,001 Quare 0,001 Quare 0,001 Quare | e
5. MakcumanbHas 100 My 500 Ny io0fy
Hacrtora (an % QMaKC)**** (an QMaKC) (an % QMaKC)****
6. YpoBeHb curHana Huskun Huskun Husknn ***
7.BpeMa vHepummn | mmemmemeemeeeeeee ] e 10 MUH.
8. Pexum paborel AKTUBHbIN AKTUBHbIN
OKOHEYHOro Kackaga

* - MPU TUMNOBbIX 3HAYEHUSIX YCTAaHOBOYHbIX MApaMeTPOB BbIXOOOB pacXo-

**

*k%k

*kkk _

aomMepa n TMnoBon HacTpouke Tennosblidncnntenen «B3NET TCPB» k
yHuBepcanobHoMy Bbixogy Ne1 pacxogomepa noaknoyarTcs TensnoBbl-
yncnutenu ucnonHenmn TCPB-026(M), -033, -034, a k yHuBepcanbHO-
My Bbixogy Ne2 tennosblumcnutenn mncnonHeHnn TCPB-024(M), -025,
-027. Jonyckaetca TennosblumMcnutenu mucnonHennin TCPB-024(M), -
025, -027 nogkntoyath K Bbixogy Ne1 pacxogomepa, ycTaHOBMB B Ten-
NoBblMMCUTENE COOTBETCTBYHOLEE 3HavyeHue KoadduumeHTa npeob-
pasoBaHusa (cMm. Tabnuua A.3);

- MPU TUMOBLIX 3HAYEHUAX YCTAHOBOYHbIX NapaMeTPOB YHUBEPCarbHbIN
BbIxod Ne2 pacxogomepa Onsi peBEPCMBHOIO NOTOKa MOXET MCMOoSb30-
BaTbCA ANA MOAKMHOYEHUS K NOrMYeckoMy BXody TennoBblMUCIUTENS,
HaCTPOEHHOr0 Ha MpWeMm curHana peeepca;

- Npun NnpAMOM HanpaBJiIEHUN NOTOKA,

MaKkcuMarnbHOe 3Ha4eHWe 4acToTbl Ha yHUBepcanbHOM Bbixogde No1i
ANS 3a4aHHbIX MO  YMOMYaHUI KO3 ULUMEHTOB MpeobpasoBaHus
dopmMupyeTca nNpu 3Ha4YeHUn pacxopa, paBHOM MONOBUHE MaKCUMarb-
Horo pacxoga (cm. Tabn.1 vactm | P3). lMNMpu yBenuvyeHun pacxopa
CBbllle 3a[aHHOro 3HayeHus, pacxodoMep BblJaeT CUrHan o HewTat-
How cuTyaumm Owmnbka Bbixoga 1 (! 1).
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Tabnuua A.2. TunoBble 3Ha4YeHUA KoadduumeHTa npeobpasoBaHua ans

yHUBepcanbHoro Bbixoga Ne2 npu ucnonb3oBaHuu TennoBblYMcnuTenemn
ucnonHeHnn TCPB-024(M), -025, -027 (npn Quaxkc)

D,, MM 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Fmakc, Ny, 500

KoadpcpmumeHt

npeobpasoBaHus, | 500 | 200 | 125 | 80 | 50 [32,5| 20 |12,5| 8 5 2 |1,25| 05

nMn/n

Ta6bnuua A.3. TunoBble 3Ha4YeHUs Ko3adcpuumeHTa npeobpasoBaHua ansa
yHuBepcanbHoro Bbixoga Ne1 (npu %2 Quakc)

D,, MM 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Fmakc, Ny, 100
KoadhcpmumeHt

npeobpasoaHnd, | 200 | 80 | 50 | 32
nmn/n

20 |12,5

8 5 32| 2 |08 |05

0,2

Ta6nuua A.4. 3Ha4yeHUs pacxogoB ANs pa3HbIX TUMOPa3MepoB, COOTBETCT-
ByHOLLME TUMOBOMY 3HA4€HUIO OTCEYKMU

D,vv | 10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
3;,?42:"3’ 0,003|0,007(0,011/0,018|0,029|0,045|0,071(0,120|0,181|0,283|0,637|1,132|2,547
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