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Hacrosmee pykoBoACcTBO 1O 3KCILTyaTanum (ganee PJ) pacmpocTpaHs-
eTcst Ha KanubpaTop aasiaeHus ATK (manee xaam6partop). PO npegHasHa-
YeHO AJIS1 03HAKOMJIEHMSI JIUII, SKCIUTYaTUPYIOIIMX JAaHHBIN KaaubpaTop.
P32 comepskuT HaszHaueHMe, TEXHUUYECKME XapaKTEePUCTUKM, OMMCAHNE
TIPUHIUIIA AeCTBYUS, YCTPOiiCcTBA U paboThl, a TakKke CBeOeHMs, HeoO-
XOIMMbIe IJIs1 PaBWJIbHONM M 6e30ITacHOol 3KCIUTyaTaluyu Kajaubpatopa,
TEXHUYECKOTO OOCTYKMBAHMSI, TPAHCIIOPTUPOBAHMS U XpaHEHMSI.

DKCIUTyaTUpPOBaTh KaJM6paTop MO/IKEeH CIelMabHO 00yUeHHbIN mmep-
COHAJI, UMEIOIINII HeoOXOOMMYKI KBaauM(MUKaILNMIO, B CTPOTOM COOTBET-
CTBUU C €ro Ha3HAUYeHMeM U TpeGOBaHMUSIMM HACTOSIIero PO.

1 Ha3HaueHue

1.1 KanubpaTop npemgHasHaveH [JIs TOUHOTO CO3TAHMUS U U3MePEeHUs
M30BITOYHOTO ¥ aOCOTIOTHOTO JABIeHMSI.

1.2 KanubpaTop mpuMeHsieTcsI B KauecTBe 00pa3IlOBOTO CpeiCcTBa
usmepenust (manee OCH) mjis HOBEpPKU U KAJTMOPOBKY CPENCTB U3Mepe-
Hus (manee CU): kKammbpaTopoB, U3MEPUTETBHBIX ITPpeodpa3oBaTesneii (Iat-
YUKOB) U TA,

1.3 KanubpaTop [O/DKEeH 9KCIUTYyaTUPOBATbCS B JIA6OPATOPHBIX YCIIO-
BUSIX IIPU TeMIlepaType OKpysKalolero Bosayxa ot 15 go 28 °C, oTHO-
cuTenbHO BiraskHOCTU oT 20 1o 80% u atmMochepHOM aBieHun OT 84
no 106,7 kIla.

2 TexHuuyeckue u METPOJIOrnYeCKMe XapaKTepUCTUKNU
Tabnmua 1 — OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM

HaumeHoBaHKue XapaKTepuUcTukKu 3HaueHue

[abapuTHble pa3Mepbl 610Ka ynpaBneHns (oAnHa; WUpK- 610; 450; 240
Ha; BbICOTA), MM, He Bonee

[abapwuTHbIe pa3Mepbl cMNOBOro 6110Ka (ANMHA; LWMPUHA; 840; 280; 550
BbICOTa), MM, He bonee

Macca 6noka ynpaeneHus, kr, He 6onee 37

Macca cunoBoro 610Ka, Kr, He 6onee 85

Pabouas cpepa:
- npeobpasoBaTteneii AaBNeHUs BOAA, TpaHCchopMaTopHoe Macno
- bapomeTpuyeckoro Moayns BO3/yX, a30T

3anpaBoyHblli 06beM, He bonee, 3,1




HaumeHoBaHMe XapaKTepUCTUKU 3HaueHue
MNMone3Hbli 06beM, He MeHee, n 2
[MapaMeTpbl 31€KTPMYECcKOro NUTaHMs
- Hanpsi)XeHWe nepeMeHHoro Toka, B 220%10
- 4yacToTa NepeMeHHoro Toka, Iy, 501
MoTpebnsemas MolHOCTb, He Bonee, B-A 800

YcnoBus akcnayaTaumm:
- TeMnepaTypa OKpyxatoLlero Bo3ayxa, °C
- OTHOCUTENbHAS BNAXHOCTb BO3AYyXa, %
- aTMocdepHoe aasnexue, kla
- Tpsicka, Bubpauus v yaapsl

oT +15 oo +28
ot 20 no 80
ot 84 no 106,7
[LOMKHbI OTCYTCTBOBAaTb

Tabnvua 2 — MeTponormyeckme xapaktepucTuku

HanMmeHoBaHMe XapaKTepUCTUKK

3HaueHue xapakrepuctnku AIK

[nanasoHbl U3MepeHuit abcontoTHoro AaeneHus, MMa®®@
- MMHUMaSbHbIW
- MAaKCUManbHbIN

or0,1 oo 1,7
or 0,1 oo 100,1

[lManasoHbl U3MepeHuit M30bITOUHOro faeneHus, MMa®®@

Tpuyeckum moaynem, kfMa®

- MUHUManbHbIN or0po 1,6
- MaKCMManbHbI1 ot 0 po 100
[nana3oH n3mepeHuii abconoTHoro faeneHns 6apome- ot 80 no 120

Mpepenbl fonyckaemMoi NpuMBeAeHHOM NOrpeLLHOCTH
U3MepeHui M36bITOUHOro (abcontoTHOro) faBaeHus npe-
06pazoBaTeNeM CTaHAAPTHOIO UCMONHEHMS, % ANE®

+0,01; #0,015; +0,02;
+0,025; +0,05; #0,1

MNpenensl [onyckaeMoi NOrpeLHoCTU U3MepEHUit U36bl-
TOYHOro (abCconoTHOro) AaBNeHUs Npeobpa3oBaTeENeM
ucnonHenms ON-50 (IS-50)):

- npuBeneHHas (ot 0 go 50 % M Bkn.), % 0,5-OU

- oTHocuTenbHas (cebiwe 50 go 100% ON), %

£0,01; £0,015; +0,02;
+0,025;+0,05; %0,1

Mpenenbl ponyckaeMoi abcontoTHOM NOrpeLHoCTH n3Me-
peHuit n3bbITouHOro (abcontoTHOro) AasneHuns npeobpa-
30BaTeneMm ucrnonHenus UB-50 (MV-50), MMNa®®

+(0,00005-4M + 0,00005-MBY);
+(0,000075-0M + 0,000075-MB);
+(0,0001-4M + 0,0001-MB);
#(0,000125-4M + 0,000125-MB);
+(0,00025-0M + 0,00025-MBY);
+(0,0005-0M + 0,0005-MB)

Mpenenbl [onyckaeMol OTHOCUTENbHOW MOrPeLwHOCTH
M3MepeHMi abCoNTHOTO AaBNeHNUsS 6apoMeTpUYECKUM
mopyneM, %

*0,01

I — nuana3oH nsmepennii, MIla; UB — nsamepenHas BenyunHa, MIla.




® JoryckaeTcst BLIGOP APYTMX eAVHNUL, M3MepeHus IaBleHMs], JOMYLIeHHbIX K TpuMeHeHuIo B Poccuiickoit Penepaumm.
® B cOOTBETCTBMM C 3aKa30M KaMGpaTOp KOMIUIEKTYEeTCsI Tpeo6pa3oBaTeIsMyA C TIOObIM IMara30HOM M3MepeHMit
JIeXAIVM B IPYBEEHHOM AMara3oHe M3MepPeHuit OT MMHMMAJIbHOTO O MaKCUMAaTIbHOTO BKIIOUUTE/ILHO.

©® KOHKpeTHOe 3Ha4YeHye IIOrPEIIHOCTH (KOZ, K/Iacca TOYHOCTI) YKa3bIBAETCsI B [TACIIOPTe Ha KaamnGpaTop, Ha KopIyce
npeo6GpasoBaTesnst M 0TOOPaskaeTcs B MEHIO Kanubparopa.

® B cryuyae M3MepeHMit M36bITOUHOrO (aGCOMIOTHOrO) AaBIeHMsI C IPUMeHeHeM peoopa3oBaTesieii abCoMOTHOrO
(136BITOYHOrO) AaBIEHNs 1 GAPOMETPIIECKOTO MOLYIIS AaBIEHMs, K IIOTPELIHOCTY M3MePeH it aBIeHnsI mpeobpa-
30BaTesneil ¢ BepxHUMM Npenenamu usmepennit (BIIN) or 1,6 no 2,5 MIlTa u36. (ot 1,7 fo 2,6 MIIa a6c.) BRIIOUMTENBHO
1o6aBisieTcst OHa eAMHUIIA MIafiliero paspsiga (+1 en. M. paspsiga). [is mpeo6pasosareneii ¢ BIIW cBbiie 2,5 MIla
u36. (2,6 MIla a6c.) MOrpeniHOCTb He MEHSIETCSI.

3 KoMIuIeKT nmocraBKu

BIOK VIIPABIIEHMS . .. ..o 1 .

(078 (0):10) 70 () S 1 mrT.
[TpeoOpasoBaTeNM JABIEHUST . ..........ooeeeeeeeeeen. .. no 3akasy
BapoMeTpUUECKUIA MOIYIID . ..........ccoveeeeiiieeaane. no 3akasy
PykoBopcTBo 1o skcrnyartanum (AI1.078.000.000.P3)........ .. 1 3K3.
KoMmiekT coemMHUTENbHBIX KaOeIe. .......................... 1 xomIuI.
Metonuka nosepku (AIT-02-2021) .............................. 1 3Ks.
Tpy6Ka HEPIKABEIOIIAST . . .. .. ... ... 2 M

* — YcTaHOBJIEHBI BHYTPY GJIOKA YIIPaBJIEHMUSI.

4 KOHCTpyKUMS KaIMOpaTopa v MPUHIUIT PadOThI
4.1 BHemrHuit BUJ KaamubpaTtopa ¥ ero COCTaBHbBIX YacTell MTOKa3aHbI
Ha puUcyHKe 1.

Puc. 1. KanubpaTop 1 ero cocTaBHbIe YaCTu

1 — GJIOK yIIpaB/IeHMsT; 2 — CUJTOBOJI OJIOK.



4.2 KanubpaTop COCTOUT M3 IBYX UacTeil — 6JI0KA YIIpaBIeHNS U CUJIO-
BOro 6yioka. Byiok ympaBieHus MpejiaraeTcs yCTaHABIMBATDL HA CTOJeE,
a CUJIOBOJE GJIOK Ha ITo/y. JlaHHbIe 6/I0KM COeIVHEHBI MKy CO00Ii € TOMO-
LIbIO CTAJIbHO, HepykaBeroleli Tpyoky 1 KabeieM yIpaBieHus.

BJ1oK ympaBjieHMs MoKa3aH Ha PUCYHKe 2.

THGEIRIND
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Puc. 2. biok ynpaBneHust
1 — mucruteit; 2 — KHOTIKA BK/IIOUEeHMST; 3 — pyuka; 4 — pasbem USB; 5 — omopa;
6 — 3amIyIlKa 3aJMBHO FOPJIOBUHBI ; 7 — 3aITyIIIKa CJIMBHOTO (PUTUHTA;
8 — unbTp; 9 — GUTHMHT IJISI MOAK/ITIOUEHMSI BBIXOAHOI MarucTpaim;
10 — GUTHHT OJ1 COEIMHEHMST C CUIOBBIM 610KOM; 11 — pasbeM MOAKIIOUeHUST
rmutanus 220 B; 12 — pasbeM MOAK/ITIOUEHNST TUTaHUS CUJIOBOTO 6/10Ka;
13 — pasbem Kabens ynpasienus; 14 — pasbeMm Ethernet; 15 — pasbem USB;
16 — BeHTMNIATOD; 17 — BBIXOA GapomeTpa; 18 — camyH; 19 — 60T 3a3eMyIeHUS.

4.3 Byox ympaBieHMsT KaaubpaTopa BbITIOIHEH B HACTOILHOM MCITOJ-
HeHuu. Kopnyc BeinlonHeH u3 MeTtaia. Ha nepegHest nanenyu pacrosno-
SKeH ceHCOpHbIN nucruieit 1 (Puc. 2), KHoOMKa BK/IIOUeHMS KaamubpaTopa 2,
pa3bembl USB 4 u pyuku 3. Ha gucriiee oTo6paskaroTcsl TOKa3aHWs Kasiv-
6paTtopa 1 Bce HeoOXoAMMbIe faHHbIe. KpoMe TOTo, C TOMOIIBIO AVCILIEST
MIPOM3BOAUTCS yIIpaBjieHne KanubpaTopoMm, BBOJ, TaHHBIX U M3MeHeHue
pabounx mapameTpoB. CBepxy paciososkeHa 3aryyIika 3aJMBHOI TOPIIo-
BUHBI 6.

Ha 3agHeir maHenu pacrionoskeH GUTUMHT CIvMBa paboueit sKUIKOCTH,
3aKPBITHIN 3aITYIIKON 7, BBIXOGHOM (GUTUHT 9, GUIBTPBI TOHKOI OYMCT-
KU 8, pa3beM IOIK/IIoueHMs] Kabesst yrpasiaeHus 13, pasbeM MOAKIIIOUe-



HMSI TUTaHKS Kaamubparopa K cetut 220 B 11, pasbeM AJIS1 HOIKIIOUEHUS

MIUTaHUs CUI0OBOTO 6j10Ka 12, canryH 18 u BeHTMIsATOp 16. ®Utunr 10 cy-

SKUT [IJISI TPUCOEIMHEHMS CUJTOBOTO 610K K GJIOKY YITpaB/IeHMs..
Brenrnuit Bug v KOHCTPYKIms GuibTpa 8 mokasaHa Ha pUCyHKe 3.

Puc. 3. dunpTp
1 — Kopryc; 2 — KpbIIIKA; 3 — KPeNeXHbIe OTBEPCTUS ; 4 — BbIXOJHOM (QDUTHHT,
5 — TeXHOJIOTUUYECKUI BUHT; 6 — KpeleKHbIe BUHTbI; 7 — BXOITHO (PUTUHT;
8 — pe3syHOMeTAITMYECKOE YIUVIOTHEHNE; 9 — QUIIBTPYIOIMIL SJIEMEHT;
10 — pe3uHOBOe KO/b110; 11 - yIOpHOE KOMbILI0; 12 — MOMOCTD AJ151 OTCTauBaHMUS.

4.4 Kopnyc dunbtpa 1 (Puc. 3) u Kpblllika 2 BBITIOJTHEHbI U3 Hepyka-
BeloIIel cTain. BHyTpu Kopiryca ycTaHOB/IeH QUIBTPYIOIINIA 3JIeMEHT 9,
BBIIOJTHEHHBIN 13 TOHKOJ, IPeCcCOBAaHHO, HepsKaBeolleil IIPOBOIOKNA.
OUABTPYIOIINTL 3IEMEHT MOMKMMAETCsT KPBILIKO, KOTOpasi TepMeTU3UPY-
eTcs pe3auHOBbIM YIIOTHEeHMeM Kpyrioro ceueHus 10. CBepxy pacIionoxeH
TEXHOJIOTMYECKUIT BUHT 5, 3aKPBIBAIONIMII TEXHOIOTMYECKOE OTBEPCTHE.
TexHONMOTMUECKOE OTBEPCTHE CIYKUT JIJIS1 BBITAIKUBAHMS QOWIBTPYIOIETO
2JIeEMEHTA IPU €ro 00CTYKMBaHUM.

BHenrnuit Bup cuytoBOro 6J10Ka ITOKa3aH Ha PUCYHKe 4.



Puc. 4. CumoBoii 6110K

1 — Kopmyc; 2 — pyuka A1 IepeHOoCKu; 3 — Oropa;
4 — BeHTU/ISILIVIOHHBIE OTBEPCTUS; 5 — pa3beM Kabes
yIpaB/IeHUs; 6 — pa3beM MUTaHus; 7 — QUTHHT ik TPOKAUKY;
8 — duTuHT 01 TpUcoeAVIHEHNUST CUITOBOTO GJIOKA K GJIOKY yIIpaBIeHMUS.

4.5 Bce anmeMeHTBI CMJIOBOTO 6JIOKA PACIIONOKEeHbI B META/UIMYECKOM
koprryce 1 (Puc. 4), cHaG)keHHOM pydyKamu 2 [IJis ero repeHoca U pery-
AMpyeMbIMU oropamu 3. [Iist obecriedeHMss HOPMAAbHOTO TEIJIOBOTO
peXkuMa KOpITyC uMeeT BeHTWISILIMOHHbIE OTBEPCTUS 4 Y BEHTUISITOPDI
(pacronokeHsl ¢ TPOTUBOIIOIOXKHOI CTOPOHBI). [/ coenyiHeHMSI ¢ 6I0KOM
yIpaB/ieHKs] Ha BepXHell CTOpOHe KOpIyca MMeeTcsl pa3beM 5 1yist Kabe-
JIS1 YIIpaBJIeHUSI U pa3beM 6 ISl CUJIOBOTO Kabesst. DuTuHT 7 mpeiHa3Ha-
YyeH 1S TPOKAYKYM CUCTEMBI, 8 GUTUHT 8 [I7Is1 COeqMHEeHNS CUIIOBOTO 6710Ka
¢ 6JIOKOM YITpaBJIEHMS.

Cxema coefyHeHMIt OKa3aHa Ha PUCYHKe 5.
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Puc. 5. Cxema coeiHeHMIT KaaubpaTopa

1 — cuoBoit 610K (BUI, CBEPXY); 2 — GJIOK yIpaBieHus (BU, C3aK);
3 — KkomnekTop 1jist CU (B KOMIUIEKT TIOCTAaBKY He BXOINT);
4 — kabesb yIIpaBJeHUs; 5 — CUIOBOI Kabesib; 6 — coeqMHUTENIbHAS TPYOKa;
7 — xabenb IMUTaHUs KaaubpaTopa.

5 Mepsl 6€30MaCHOCTH

5.1 laHHBIN pa3gen HallpaBjieH Ha obecrneueHue 6e3omacHoit pabo-
ThHI IEPCOHAJIA, HA COXPAHHOCTD KajnbpaTopa ¥ APyroro 060pymoBaHuUs
JICIIO/Ib3YEMOTO COBMECTHO C HUM.

5.2 KanubpaTop Mo3BoJsIeT B HEKOTOPBIX CIyYassX OueHb ObICTPO TTOJ-
HMUMAaTb gaBienue go 1000 6ap, mosToMy BO BpeMsI paboThl C HUM He00-
XOOMMO 6BbITh OUeHb BHMMATEIbHBIM M He OTBJIEKAThCS.

5.3 3ampelaeTcst UCIIONb30BaTh KaIMOpaTop 1151 paboT, He YKa3aHHbBIX
B TaHHOM PYKOBO/ICTBE.

5.4 Tlepen BKIOUEHMEM KaaubpaTopa BHMMATEIbHO OCMOTPUTE €ro,
y6enuTech B OTCYTCTBUM MEXaHMUECKUX [TOBPEXIEHNMIA, HaJeXKHOM Kpe-
TIJIEHUM €T0 3JIEMEHTOB.

5.5 3ampeiiaeTcsl MCIOAb30BaTh KaJIM6PaTOP C HEMCIIPABHBIMMU JT€K-
TPUUYECKUMMU IIPOBOJAMM M BUJIKOIA.

5.6 TogkimouyaTh KaIMGpaTOp HEOGXOAUMO K JIEKTPUUECKOIi CeTH, UMe-
IOLLEeV TPeTU, 3a3eMJISIIOIIMIT KOHTAKT. COOTBETCTBYIOIIME CITelMaIUCTbI
JIO/DKHBI TTOATBEPANTD Ha/MUMe 3a3eM/IEHNUS Ha JAHHOM KOHTakre. B ciy-
yae OTCYTCTBUSI TPEXIIPOBOTHO CETU HEOOXOAVMO MTPOU3BECTU 3a3eMle-



Hue ATK uepe3 6710K yripaBieHusl, coemuHuB 60T 19 Puc.2 ¢ 3a3eMIISIOMMM
KOHTYPOM TTOMeIlleHMsI.

5.7 Bo usbeskaHye MOpaskeHMs JIEKTPUUECKMM TOKOM, ITOAK/I0YaiTe
KaJaubpaTop uepes YCTPOICTBO 3alUTHOrO oTkiaouenus (Y30), paccun-
TaHHOe Ha pabounii Tok 10...16 A 1 Tok oTkmouenus 10 uan 30 MA.

5.8 TIpu gyinTeTbHOM HAXOKIEHMY KaIMOpaTopa Ipy HM3KOM TeMItepaType
HEeOoOXOIMMO BbIIEPSKATh €r0 TPV KOMHATHOM TeMITepaType He MeHee 12 4acoB.

BHuMaHue
3amperraeTcsl MPOU3BOANUTH YCTPAHEHNME HEIMOMIam0K Kaanubparopa,
€CJI OH ITOJK/IIOUEH K 3JIeKTPUUECKON CEeTH.

BHumaHue
3ampeinaeTcss paboTraTh C KaJauMOpPaTOPOM C OTKPBITHIM OJIOKOM
YIIPaBJIEHUSI VIJTU C OTKPBITHIM CHUIOBBIM OJIOKOM.

5.9 B ciyyae mosiBIeHMSI IOCTOPOHHMX 3BYKOB, 3aIl1aXOB, HEMeJIeH-
HO BBIKJTIOUUTH KaaubpaTop, OTKIIOUUTD OT IeKTPUUeCcKoii ceTu u obpa-
TUTBCS K CIIEIMATUCTAM.

5.10 PeMOHT KayMbpaTopa JO/DKEH MPOU3BOAUTH CIEIMATBHO 00yUeH-
HbIV IIepCoHaJl.

6 IloaroroBka K paboTe

6.1 PacmakyiiTe KaJiubpaTop, MPOBEPHTE IEJIOCTHOCTh BCEX UACTEIA
KajmbpaTopa.

6.2 TIpoTpuTe BCe ero YacTy YMUCThIMU caiPeTKaMu.

6.3 YcTaHOBUTE 610K yITpaBjieHMs Ha paboueii TOBePXHOCTU (CTOJE).
PexkomeHIyeTCst MCTIO/Ib30BaTh KojuieKTop cepuu KJI [jis ipucoefuHeHUS
nosepsiembix CU. JKenaTenbHa yCTaHOBKA KOJIJIEKTOPA HAa OTHOM FOPMU30H-
TaJIbHOV ITOBEPXHOCTH C GIOKOM YIIpaBJIeHMS.

6.4 YcTaHOBUTE CUJIOBO¥ GJIOK Ha moiry. JKesaTeabHO yCTaHABIMBATH
CUJIOBO¥1 G6JIOK HI3Ke UeM OJIOK YIIPaBIeHUS.

6.5 TIponsBenuTe coenyiHeHue GJIOKOB 3MEKTPUUECKMMU KabenasiMu
Y TUIPaBIMYECKMMM TPYOKaMM KaK ITOKa3aHo Ha cxeme coenyvHeHus (Puc. 5).

6.6 TlogkmounTe KaamdbpaTop K amekTpuyeckoit cetut 220 B. DIeKTpu-
yeckas CeTb JO/DKHA MMETh 3a3eMJISIOIINIA KOHTAaKT.

6.7 BrimrounTe KammbpaTop ¥ AaiTe eMy IIPOTPeThCs B TEUEHMM 15 MUH.

6.8 3aseitTe pabouyIo XUAKOCTb. OTKPYTUTE MPOOKY 3aJIMBHOI rop-



JoBuHBI 6 (Puc. 2) u 3aieiiTe pabouyIo KUIKOCTh B 6aYOK, OPUEHTUPYSICh
TT0 ITOKA3aHMSIM JATYMKOB YPOBHS paboueit KUAKOCTH (I0 cpabaThIBaHMS
BEpXHEro JaTuMKa yPOBHS).

6.9 [IpousBenuTe NMPOKAUKy rMAPABIANYECKON CUCTEMBI (II. 7.3).

6.10 I[IpousBemuTe onpoboBaHIie CO3TaHUS TaBIEHUS.

7 TlopsimoK paGoThI

7.1 Tlocime BK/IIOUEHUS KaaubpaTopa aBTOMATUUYECKU 3arpykaeTcst
BCTPOEHHOe ITporpaMMHoOe obecrieueHne. [Io okoHYaHMM 3arpy3ku pabo-
unii 9KpaH BBIVIIANT CIenytomym obpasom (Puc. 6).

5 4 6 23 1 17 18 20 19

13 14 15 16 22 24 25 21 23 26

Puc. 6. DneMeHThI pabovero sKpaHa.
Ha pabouem 3KkpaHe pacIionoskeHbl CJIeyIole 31eMeHThI:
(1) — Tone BpIBOmA M3MepsIeMOTO NaBAeHUS sl BBIOPaHHOTO mpeobpa-
30BaTesIs JaBleHus (Hajtee aTunka) B (9)
(2) — IngukaToOp OTKIOHEHMS ITIOYYEeHHOT0 JaBjieHys OT YCTaBKu (8)
(3) — Mapkep yCTaBKM Ha IIKaje JaBIEHUS
(4) — KHOTMKA «O0HY/IEHUSI» TATYNKOB
(5) — Kuomka 6;10KMpPOBKM 9KpaHa
(6) — lIkana nasaenus ot 0 7o 100% (OT 3ajaHHOTO MakCMMYyMa B 11ose 14)
(7) — Ilone BBIBOIA 3HAUEHMS IIpe[iesia [IOIPeIIHOCTH

10



(8) — ITone BbIBOLA 3HAUEHMSI TEKYIEN YCTaBKU

(9) — MeHto BbIGOpa maTumka (1, 2, 3, ABTO)

(10) — ITose BrIBOZIA TEKYIIIETO HAPOMETPUUYECKOTO TABIEHUS

(11) — MeH10 BrI6GOPa a6COMIOTHOrO/M36BITOYHOTO peskuMa PaboThl
(12) — MeHto BbIGOpa paboumx eAVHUI] U3MePEeHNS JaBIeHUS

(13) — KHOmnKa BK/IOYEHMS pexXuMa «3aaHue»

(14) — KHomka BK/IOUeHMs pexxuma «M3mepeHne»

(15) — Knomnka BriItoueHus pexxuma «CTom»

(16) — Knornka BrimtoueHms GyHruym «Copoc gaBaeHus»

(17) — KHomka nepexoga B MEHIO HACTPOEK

(18) — Knorka repexojia B MeHIO BbI6OpA TUTIA BBOAA YCTABKU

(19) — KHorika BbIK/TIOUEHMST KaaubpaTopa

(20) — Ilone BBOOA YCTAaBKMU

(21) — Knomnka ctupanus nociaenHeit nudpsl nomnst sBoga 20

(22) — KHorika BBOJa YCTaBKM M HayaJia 3afjaHus IaB/IeHMs] B peXXuMe 3afaHue
(23) — KHorka ouncTtky monst BBoga 20

(24) — Knomnka yBenuueHusl yCTaBKY Ha BeIVMUYMHY 1Iara

(25) — IToste BBOIA/BBIBO/IA IIAra M3MEHEHMS YCTaBKU

(26) — KHOnKa yMeHbIIeHMS YCTaBKYM Ha BEeIVMUYMHY 1Iara

7.2 3amuTa sKpaHa OT CJTyYaiHbIX HAXXATUI OCYIIeCTBISIeTCST GIOKM-
POBKOJi 3KpaHa 10 HaskaTuio KHOIKM 5 (puc. 6). ITaposb pas6IoKUpOB-
ku «0000».

7.3 TIpokauka CMCTEMbI — IIpoIeAypa yaaaeHus] Bo3ayxa U3 paboumx
06beMoB KanubpaTopa. [I[pokauka BLITIOTHSIETCS ITPY TTePBOM BKITIOUeHUN
KajmbpaTopa Iocie 3aroaHeHMs] pabodueit KMUIKOCThIO MO0 TIpU YXYI-
mIieHUM paboumx XapaKTepPUCTUK — 3aMe/jIeHue CO3TaHUs TaBIeHUS
BC/Ie[ICTBMeE TOTIalaHMsI BO3AyXa B pabounit 06beM. AITOPUTM MPOKaUKY
3aITyCKaeTcsl U3 MeHIO CepPBICA, /1JIS 3TOTO: HAKATh KHOIIKY -, B OTKDBIB-
IeMcst MeHio BeI6paTh CepBuc — OYHKIUM, BHITIOTHUTD AJITOPUTM ITPO-
Kauku (1. 7.8.3.3). HaxkaTb KHOIIKY - IIJISI BO3BpaTa Ha pabounit SKpaH.
HaskaTb kHONIKY COpoC.

7.4 Tlocsie mpokauku KaaubpaTopa ciaedyeT HAaNOJHUTH paboueit
SKUIKOCTHIO BHEIIHME TIOIK/IIOUeHHble 00beMbl U YOATUTh U3 HUX BO3-
IyX. [I7s 4ero ciaenyeT OCTaBUTh OTKPBITBIMM MecCTa MpucoeguHeHU’
CH, Hanpumep CTOVKM, HA paboueM 3KpaHe HAKaTh KHOIKY 3aJaHue,
BBIOpATh eIMHUIIBI M3MepeHust Bap (Hanpumep), Ha KIaBuaType HaxkaThb
uudpy 1, HakaTh KHOTIKY BBog,. HauHeTcs aropuT™ 3aiaHMS AABAEHMS
1 6ap, KUAKOCTDb U3 KaaubpaTopa 6yIeT IoJaBaThCs BO BHEIIHME 00beMbl

11



M BBITECHSITh BO3AYyX. Korma 13 Bcex OTKPBITBIX TOUEK MOMAEeT KUIKOCTb
6e3 BO3ayxa HaXXaTb KHOMKY CTOM /1)1 OCTAHOBKM CO3[IaHUS JABIEHUS.
[Tocre yero cienyet yctaHOBUTb CU MM 3ammyliky Ha CTOVIKU. [I1s1 BO3-
BparTa IMITOKOB B MCXOLHOE TTOJIOKEeHMe U cOpoca IaB/ieHMs HaXKaTh KHOTIKY
Copoc Ha paboueM skpaHe. [lanee cieqyeT MPOU3BECTY KaTMOPOBKY HYJIS
(11. 7.8.1). Tlo 3aBepiIeHMM KAIMOPOBKM HYJISI KAIMOPaTOpP roTOB K paboTe
B peXXumMe 3aJaHUS ¥ U3MePeHUsI TaBIeHMsI.

7.5 PexxuiM 3aJaHMS TaBIeHUS.

7.5.1 PesxxuM 3aJaHMs BK/IIOUYAETCS KHOIIKOJ 3agaHue Ha IJIaBHOM
9KpaHe. B 1meisgx 3anmThl 060pyI0BaHNS, TTOAK/IIOUEHHOTO K KambpaTo-
PY PeKOMeHIyeTCs 3aJaTh llapaMeTp «MaKCMMalbHOE JaBjeHye» (KHOIKa
Pen. riog (14) puc. 6), COOTBETCTBYIOIIEE TOITyCTMMOMY pabouemy gaBiie-
HUIO TAHHOTO 0060pymoBanus. [layiee Ha IIAaBHOM 3KpaHe CJieAyeT BbIOpaTh
pEXUM abconromuoe/u3bplmouHoe naBieHne, eOUHUYbl U3MepeHus, 0am-
uuk (Asmo, 1, 2, 3). I[Ipu BoIOOpE maTumKa A8mo KaaubpaTop 3amaeT gaB-
JieHMe TI0 JaT4YMKy, B Uyelt [uarna3oH momnajaeT 3aJaHHOe 3HaueHue, T.e.
aBTOMAaTUYeCKHU, TIPU BbIOOpE KOHKPETHOTO JaTuMKka 1, 2 wim 3 Kaambpa-
TOp 3a7aeT JaBjieHue 110 BhIOPAaHHOMY JIaTUMKY, eCu ycTaBka Bbiie BITU
BBIOPAHHOTO JaT4YMKa, KAIMOpaTop MepexonauT B peskum Asemo. Ha uud-
POBOI1 KJTaBUAType HabpaTh HY;KHOE 3HaUeHMe YCTaBKY M HaXKaTh KHOIKY
BBop. HauHeTcs aaroputm 3ajaHus gaBjieHus, IpU JOCTUXKEHUM AaBiie-
HMSI TPaHUII IIpejiesia MOrPenTHOCTH (CTabuIn3alymn), IBeT BhIBOAMMOTO
3HaueHUs [aBJeHUsI B mosie BbiBoAA (1 U3 M. 7.2) U3MEHUTCS Ha 3e/IeHbIl,
TIpU BBIXOZE M3 JAHHBIX TPaHUI] I[BET O6PATHO CTAHOBUTCS OpPAHKEBbIM.
['paHuUIIBI TTpeena MOTPENTHOCTH (CTAOWIN3AaINN) PENAKTUPYIOTCS B MEHIO
- Kanuo6partop — Ilpemen crabmuamsanum (1. 7.9.1) .

12



Puc. 7. Pabounii 5KpaH B peskuMe 3aJaHus

7.5.1.1 IIpu paboTe KanmubpaTtopa B pexXumme 3agady abCOTIOTHOTO
(M30BITOYHOrO) JaBJAEHMS C IPUMeHeHMeM IpeobpasoBaTesieii U36bITOU-
HOTro (aOGCOJTIOTHOTO) AaBaeHMs U 6apoOMeTPUUECKOTO0 MOMAY/IS TaBAeHUS
K ITOTPEIIHOCTM 3afaHusT a6COMIOTHOTO (M30BITOYHOIO) NaBaeHUs 100aB-
JisieTcs eqMHMIIA Maziiero paspsaga (+1 en. Mi. paspsiia), TOAbKO JJ1s TIpe-
obpasoBaTesiei ¢ BepXHUMM IIpeeiaMy usMepenuii ot 1,6 mo 2,5 MIla 136.
(or 1,7 mo 2,6 MIIa abc.), AJIs1 OCTabHBIX IMANIa30HOM U3MEPEHUI ITpeen
MOr'PEeIIHOCTY OCTAeTCsl HeM3MEeHHbIM.

7.5.2 VI3MeHSITh YCTaBKY TaK ke MOXKHO HaskaTMeM COOTBETCTBYIONINX
KHOIIOK Ha IIar BBepx - WJIX BHU3 - — nog, ¢ poBOit KIaBUaTYPOIA,
miar MoXKHO OTpefaKkTMpOBaTh HaXkaTueM Ha KHOIKY Pej,.

7.5.3 Tlo HaXKaTUM KHOTIKA - TOSIBJISIETCS MEHIO TUTIA BBOMA YCTaB-
KM ¢ myHKraMu: PyuHoii BBoa, 3agaH. nmpoieHT, Ilporpamma. [ndpo-
Bas KJIaBMaTypa BBO/A COOTBETCTBYET IMyHKTY PyuHOIt BBOA,. [Ipy BeIGOpE
TUIA BBoJa 3ajaH. mpoueHT 1i1udbpoBas naHejb BBOJA IPMHMMAET Clie-
nyrowunit sug, (Puc. 8).

Pas6uenne pabouero auarna3oHa OT MUHUMAIbHOTO JO MaKCYMAaIbHOTO
3a[JaHHOTO JABJIEHUSI Ha TOUKM OCYILECTBJISIETCSI aBTOMAaTUUYeCKu (Kouue-
CTBO TOYEK BbIOMpaeTcst). Tak ke JOCTYITHO KOPPEKTUPOBaHME KaKIOi TOU-
Ki. BO3MOKHO «TiepebupaHue» TOUeK BBepX ¥ BHIU3 HA OJHY CTYIT€Hb COOT-

BETCTBYIOIIVMM KHOITKaMM - n -
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Puc. 8. BBog ycTaBKM IO NMPOLIEHTaM

7.5.3.1 IIpu BbIOOpE THIIA BBOAA [IporpaMma sKpaH NMpUHMUMAET CJIeIy-
romuit Bug (Puc. 9).

Puc. 9. 3amaHue naBnaeHus o mporpamMmme

B mosne mporpammsbl oTo6paskaeTcsl MeHI0 Bbioopa nporpaMmmbl (ITpo-
rpaMMa 1 10 YMOJMUaHMIO), B CITMCKEe KOMaHJ OTOOpakaloTCs UX HOMep
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(cronben N?), HazBaHKe KoMaHabI (cTonbel; KomaHaa) 11 BBIITOMHSIeMast
dyukuus (cronber; Mudopmanms). ITocie HaskaTuUsl KHOMKU - po-
rpaMMa HauMHAeT CBOIO paboTy C MepBOii KOMaHAbI M IMPOUCXOOUT IO-
w1enoBaTeNbHbIN Iepexo K aienymwileil. Tekyiass KOMaHAa BbIIeseTcst
uBetoM. Eciiu mepexop K ciaenyionieil KoMaHie AO/IKeH OCYIIeCTBISTh-
cst mo Haskatuio kHonky [, To manHas kHomKa muraer. B mome Imki
YKa3bIBAIOTCS 3HAUEHME «TeKYIIUIA LMK/ MaKCUMaTbHOE YMUCIIO IUKIIOBY.
Ectu B mose LMK yKa3aHO «%», CJIENOBATEIbHO YMCIO IUKIOB 6ecKo-
HEYHO.

[Toce poxoXAeHUs KaXXAO0TO LMK/IA, KOMaHAbl HAUMHAIOT CBOE BbI-
TOJTHEeHNe 3aHOBO, HAUMHAS C IePBOA.

ITo okOHYaHMM MaKCUMaIbHOTO UMC/Ia IIMKIOB BBITIOMIHSETCS KOMaHIa
BaIxop,

JI71 OCTAaHOBKM BBITOMHeHMs] KoMaH[, HaskaTh KHonky [l Jns mpu-
OCTAaHOBKM BBITIONHeHVs KoMaHz, HaxxaTb KHorKy [Jill, moBTopHOe Hasxka-
THe JAHHOV KHOITKM BO30OHOBJISIET BBITIOJTHEHME TPOrPaMMBbl. B peskume
npuocranosky kHonka [J§l] 6ynet murats.

7.5.3.2 PegakTupoBaHMe IMPOrpaMM OCYIIECTBIISIETCS B MEHIO - IIpo-
rpammsl (11. 7.11).

7.6 Pexxum u3MepeHusi 1aBIeHUS

7.6.1 Pexxum M3MepeHMs BKIIOUAETCS KHOIKOM Vi3MepeHue Ha I1aB-
HoM akpaHne (Puc. 10). [lasee Ha IJTaBHOM 3KpaHe CJIeqyeT BhIOPATh PEXKUM
abconomHoe/u3bsimouHoe naBieHue, edUHUYbl U3MepeHus, damuuk (Asmo,
1, 2, 3). Ecnu BbIOpaH maTuMK ABTO, KaIMbpaTtop OyaeT BHIBOOUTH 3HA-
YeHMe NaBjeHMs JAaTuMKa, B AMana30H KOTOPOro MomajaeT M3MepeH-
HoOe JlaBieHue. [JJaTuuKy C HU3KMUM AMANIa30HOM OTCEKAIOTCs KiaanaHaMu.
ITpu BhIOOpE KOHKPETHOI'O JATUMKA JaBjieHMe 6yIeT BBIBOAUTHCS C HETO.
[TepeuepkHYTOE 3HAUEHME AABIEHMSI O3HAYAET, UTO BHIOPAHHBIN TaTUMUK
B TAHHbBI/I MOMEHT OTCEYEH OT M3MepsIeMOro oObeMa K/IallaHOM, BCBSI-
3 C Te€M, UTO TeKylllee AaBieHue mpepbimaeT BIIM BpiOpaHHOIrO maT4YM-
Ka. PekomeHyeTcs yBenuMumMBaTh AaBleHNe IVIaBHO Npu nogxozne K BITU
BBIOPAHHOTO AATUYMKA MU B peXXKuMe ABTO.

7.6.2 Ilepen paboTOi B peskuMe U3MepeHMs] pEKOMEHIyeTCsT IIpou3Be-
ctu Kanubpoexy Hyas (11 7.8.1).
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Puc. 10. Pexxum rsMepeHMs TaBIeHNUS

7.7 BoikmoueHue KaamubpaTopa

I BBIKMIOUEHMS KaymbparTopa
HaXkaTh KHOMKY -

[osiBUTCS BCIUTBIBaIOIEE COOOIIe-
Hue «Bwikntouenue. IIpoussecmu cOpoc
OaenieHus?». Ecnu c6poc yske ObLT BbI-
TosiHeH paHee HaxkaTb Her, kanubpa-
TOP BBIKIIOUMTCS. Eciiu cOpoc He 6but
BBITIOJTHEH paHee, HAXaTh Ja, 6y/eT mpousBeneH c6poc JaBiaeHus, Mocie
Yyero Kajambpatop BbIKIIOUUTCS. [Tocie BRIKIIOUEHMST KaaubpaTopa peko-
MEeHAYeTCsI OTKJIIOUUTB eTo oT ceTu 220 B.

7.8 MeHI10 cepBuca

7.8.1 KannbpoBKa Hy/IS TAaTYMKOB TpebyeTcsl, ecyin Mmocie copoca aaB-
JIeHUSI TIOKa3aHMs JATYMKOB 3HAUNTENbHO OTANYAI0TCS OT HYJIeBOTO 3Ha-
yeHus (6ojee Kaacca TOUHOCTH). JIJIs1 KaIMOPOBKY HYJIS: - CepBuc —
KannoOpoBka HyJISL.
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Puc. 11. KannbpoBKa Hy/IS AATUMKOB

7.8.1.1 [Iy11 KOPPEKTHOM KaaMOGPOBKY HEOOXOAMMO ITOABECTU YPOBEHD
SKMIKOCTM TIOH, Cpe3 IPUCOeAVHeHNS (HampyMep CTOMKM) BHEIIHETO IMpu6o-
pa — KOHTPOIMUPYETCS BU3YaIbHO. 1151 93TOrO cyienyeT B okHe KanmopoBKu
HYJIS KHOIIKOM - TOBBINIATh YPOBEHb XXUIKOCTU, KHOIIKOJ - TIOHU -
>KaThb YPOBEHb, KHOTIKOM - OCTaHOBUTDb M3MEHEHME YPOBHS. Tak ke
MOXHO U3MEHSITb YPOBEHbB KUIKOCTU BHEITHUM YCTPOMCTBOM, €C/IM OHO
TIPUCYTCTBYET B MOJK/IIOUeHHOM BHellTHeM oobeMe. Kora ypoBeHb sKUAKO-
CTU MO BBICOTE COOTBETCTBYeT cpe3y npucoenuHennsi CU, HaxkaTb KHOIKY
Hauats. ITporiecc KamOpoBKy HyIst IymATcs 10 ceKyH, 3SHaUeHs JaBIeHuit
C TIOLK/IIOYEHHBIX TaTUMKOB BBIBOASTCSI B COOTBETCTBYIOLIMX TOJISIX BBIBO-
Ia BHM3Y okHA. COpOC KaamMOPOBKM WIIM «OTKAT» OCYIIECTBISIETCS KHOTI-
Koit OTKar.

7.8.2 KanubpoBKa JaTUYMKOB TPeOyeTCs Moc/ie yCTaHOBKU B KanGpaTop
HOBBIX IIpeo6pa3oBaTesell (IaTYMKOB) AABAEHMS MO0 ISl TIOBBIMIEHMS
TOUYHOCTU M3MepeHUs] yCTaHOBJIeHHBIX. [I7151 3TOro - CepBuc — Kanu-
6poBKa gaTumkoB (Puc. 12). ITepen rpoliemypoit KaMOpPOBKYM ATUUKOB
Tpe6yeTCs BBITIOTHUTD KaanOpoBKy Hyis (7.8.1.1).
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4 5 6 9 7 8 10 11 12

Puc. 12. KanubpoBKa JaTUMKOB

HocTyn K TaHHOMY pasmeny OCYIIeCTBISIETCS IO mapomo «814507»,
MapoJb SIBJSETCS CEPBUCHBIM.

7.8.2.1 B oKkHe KaMMOPOBKY JATUYMKOB ITOJIb30BATENI0 JOCTYITHBI CJIETY-
IOl /e 57IEMEHTHI:
(1) BBIOOD IaTUMKa, AJIT KOTOPOTO 6yIeT MpoM3BOAUThLCS KanubpoBka N
(N =4 =«Bbap»);
(2) BBOZ, uMcia TOUeK crinaxxuBanus Toukwy;
(3) Tekylee KaMMOPOBAHHOE IaBjeH e (C YIeTOM Ioc/IeqHel KaaOpoBKN);
(4) wHgukanus Tekymieit Kamm6poBku (He kammbGpoBaH/3aBoj-
ckas/Ilonb3oBaTenbcKas);
(5) xHOMIKa 117151 TIepexoia K oTo6paskeHuto rpaduka TPAOUK/TABJIULIA;
(6) KHOTIKa coxXpaHeHus Tekyrei kaanoposku COXPAH.;
(7) KHOTIKA OTKAaTa K IMpeIbIayIeil coxpaHeHHOI kannbpoBke OTKAT;
(8) kHOMKA 3arpy3ku Ko3pduieHToB Kanmmbposku u3s daitna 3ArPY3.;
(9) pegakTMpoOBaHMe HAK/IOHA XapaKTePUCTUKY KaIMOPOBKH;
(10) pemakTrpoBaHMe TMHEITHOTO CMEIIeHNUS XapaKTEPUCTUKM KaTMOPOBKHA;
(11) BriroueHMe obpaTHOro X0ma O6p. xoxm;
(12) BBIOOD TEKYIIVX €AVHULL U3MEPEHMS,
(13) kHomKa 3aHecenus Tekymero fapaeHvs Bl B cTpOKy Ta6IMIIbL.
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B neHTpanbHOI YaCcTM OKHA ITOKa3aHa TabauIia, B KOTOPOi oTo6paska-
I0TCSI CJIeIyION /e BeTMIMHBI:

— N2 — HoMep TOUKM KaJaMOPOBKY (HOMEDP CTPOKM);

— JDTa/soH — 3HAUYEeHMs [AaBJIEHNS], KOTOPbIE 3aJal0TCS BHEIIHUM 3Ta-
JIOHHBIM VICTOYHUKOM [IaBJIEHUSI;

— IIpsamoii xon — MoBepeHHble 3HAUEHMS C JAaT4YMKa MpU MOBbIle-
HUU JaBJIeHUS;

— OGpaTHBIiT X0#, — MOBEpPeHHbIe 3HAUeHUSI C JaTUMKa IPY MOHVIKe-
HUU JaBjeHMs. 3HaUeHUsI 3TAJIOHHOTO JaBjieHMS paBHOMEPHO pacmpe-
mensitorcst B uHrepsane [0 BIIW]. [Ipu cmeHe maTumka Wiy 4nciia TOYEK
STaJIOHHbIE, TTI0BepsieMble 3HaUeHus nepecunThiBaroTcs 0js BIIN (N).

7.8.2.2 IOCTYITHO pefaKkTUpOBaHME 3TAJOHHBIX, ITOBEPSIEMBbIX 3Ha-
YeHUI WIN 4MCIa TOUEK ITyTeM HaskaTus IO COOTBETCTBYIOIIEN suelike
WM TIpU HaXKaTU¥ KHOMKYU Touku. [Ipy 3TOM OTKpOEeTCs OKHO BBOJA.

Iyist cTONO1a STAJIOHHBIX 3HAUEHMI €CTh OTPAHUYEHNSI HA BBOAMMbIE
3HAYeHUS:

— nsinepBoyi Touky rpempesnbl ot HITW — L oo HITW + L, tme L.=0,25%0,01*BITN.

— )1 TTOCIeAyIoIIMX To4YeK OT PaT — Put go Pat + P, rae Pun — miar us-
MeHeHMsI IaBJIeHMS paCCUUTAHHBI aBTOMaTu4Yecky 1Jist K Touek.

IJ1st cTONGIIOB MOBEPSIEMbIX 3HAUEHMIT OTpaHMYeHMsT Ha BBOAVIMbIE 3HA-
yeHus ot Patr — L go Pat + L.

7.8.2.3 IIpu BrmoueHuy OGP. X0, 3HAUEHMSI, II0 KOTOPHIM ITPOU3BOIUTCS
CITIAKMBAHMeE PacCUMTHIBAIOTCS 1o hopmyiie Pycp = (Prip. xom + Po6p. xom)/2.
Ecmn O6Gp. xom, OTKIIOYEH, TO 3HAUEHMS, 110 KOTOPBIM IPOU3BOLUTCS
crnaxkuBaHue Pycp = Prip. xon.

7.8.2.4 [Insa mpocMoTpa rpaduka MpuBeIeHHO OMMOKM HaXkaTh KHOII-
ky TPA®UK (Puc. 13).

Ha rpacduke n3o6paskaroTcs ciegyone 3aBUCUMOCTH:

- omMOKa IIpHu Ip. Xoze E = (Pat - Pop.xom)*100/BIIN [%]  (opaHskeBas)

- ommbKa 1pu 06p. xome  E = (Pat - Pob6p.xom)*100/BIIA [%]  (cupeHeBas)

- omMbKa yCpemHEeHUST E = (PaT - Pycp)*100/BIIN [%] (romy6as)
- omm6ka crmaxvBanus  E = (Pat - Propp)*100/BIIN [%] (3eneHas)
- TIpefien OIuoKY D [%] (KpacHast)

rae D — GyHKIMS ITpegesia omM6KM, 3aBUCSILIAS OT VCIIOTHEHMS JaTUMKa:
- 7S CTAaHJAPTHOTO UCIIOMHeHus gatuuka D = #KT,

- myist ucronuenus 1S-50 D =£KT*0,5 (mpu Par < 0,5*BIIN),
D = #KT*Pat (mpu Pat > 0,5*BIIN),
- 1 yctionueHus MV-50 D = =KT*0,5*(BIIU + Par).
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[Tpn oTkmtoueHHOM OOP. XOH, CMPEHEBBIN U TOy60i1 TpadMKyM He OTO-
6paskaroTCs.

NaTumk [ : 1 - - | CEPBWUC

Puc. 13. T'padmky KannMOPOBKY AATUMKOB

TopM30HTa/IBHOI OCU COOTBETCTBYIOT 3HAUEHMSI TOUEK ITATOHHBIX
IaB/ieHUIt B 3aJaHHBbIX eIMHUIIAX M3MepeHMs. BepTuKaibHO OCU COOT-
BETCTBYIOT 3HAUEHMS MIPUBEIEHHOI OIIMOKM B TpoleHTax ot BIIW mat-
YMKa.

ITpy cMeHe AaTUMKa MM BKIKOUEHMSI/OTKIIOUEHMS 0OpaTHOIO Xofa
rpaduKy mepecTpanBarOTCs aBTOMATUYECKM.

B mone MITIO oTo6paskaeTcss MaKCMMAaIbHOE OTKIOHEHME MpPUBEeIeH-
HOJi OIIMOKM 10 BCEM PacuyeTHBIM TOUKAM.

O6paTHbIi mepexof, K Tabiniie MOKHO OCYIIEeCTBUTD ITyTeM HasKaTuUs
kHonky TABJINIIA.

7.8.2.4.1 Ilpu BHeceHUM M3MeHe- CoXpaHUTL 3HaueHNA Nepea
HMi1 B Kamm6poBKy KHorrka COXPAH. A CMEHOM TeKyLUero AaTqiuKa?
HauyMHaeT MUraTh, CUTHAJIU3ZUPYS
0 TOM, UTO HEOOXOAMMO COXpaHeHMe.
[Ipu cMeHe gaTuyMKa, 4ucia TOUEK
MM BBIKJIIOUEHUM Kaaubpartopa,
rpejJjiaraeTcss COXpPaHUTh TeKyllye
M3MeHEeHMsI, HalpuMep, IIpU CMeHe JaTuMKka 0ToOpakaeTcs ciegyoiiee
OKHO. JIJ1s1 MOATBEPXKIEHUSI COXpaHeHUs 3HaUeHnii HaxkaTb JTA.
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7.8.2.4.2 Tlocne HaxkaTust KHONMKYM COXPAH. K03(GGUIIMeHTs 3aMu-
ITyTCSI B COOTBETCTBYIONMMI ¢aitn KoHburypaummu gatTuuka. B nanbHeii-
1meM gaHHble KO3QGUIIMEHTHI OYIYT BCerma MpUMEHSIThCS AJIs1 JaTYMKa
C 3TUM CepuIHBIM HOMepoM. Ilociie coxpaHeHMsI KHOMKA IepecTaeT
MUTaTh.

7.8.2.4.3 [Ing BO3BpaTa 3amucaH- T vp—

HBIX paHee IMapaMeTpPOB KaJMOPOBKMU noc/eAHeN Nob3oBaTe/bCKOM

HaxaTb KHONKy OTKAT. [locTyneH kanmbpose
ot 05.07.2021

BBIGODP K KaKoil KaqubpoBKe IMPou3-
BOAUTDb OTKAT (3aBOMCKME VTN TOJTb-
30BaTelbCcKkye). B wiyyae ycmenrHoro
BBITIOJIHEHUST 0TOOPasKaeTCst OKHO.
7.8.2.4.4 [Ins 3arpy3ku KaJamMOpPOBOYHBIX KO3(DGuIiMeHToB U3 (daiina
HakaTh KHOTIKY 3ATPY 3., najiee BoIOpaTh (haiis ¢ al-HaKOIUTENS U 3arpy-
3UTh JIJISI TEKYIIETrO JaTumuKa. Eciv He yaaercst HaitTy ¢uIsii-HaKOIIUTEb,
BBIBOAVTCS OKHO C COOOIIEHMEM.

B Takom ciryyae HEOOXOOMIMO B -
Hacrpoiiku — OOHOBJIEHUSI U3Me-
HUTb «IIyTh PACIIONIOKEHUST OOGHOB-
JleHUli». EC/IM yKa3aHHbBIN AUCK MO[I-
KJTIIOUEH, TO 0TOOpasuTcs ciedylolee
OKHO. B updater

Ecnu cepuitHbilii HOMEp TEKYIIEero El CAL#ABCDEFGHADMIN txt
JaTyyKa He COBIIAJaeT C CepPUIHBIM
HoMepoM aiina Ko3DGUIEeHTOB
BBIBOAUTCSI OKHO C COOOIIEHMEM
(cmeBa). B ciiyuyae ycrieniHoi 3arpys-
KU OTOOPa3UTCSI OKHO (CIIpaBa).

KoadbduueHTsl kanmbposku
yCnelHo 3arpyxeHol

KoadbduumneHTsl He
COOTBETCTBYIOT ;@AHHOMY

AaTUKMKy
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7.8.3 MeHo ®yHKIIMU

7.8.3.1 Copoc maBieHUs — aaropuTm cbpoca JaBieHus B Kaaubparope
U TIOOK/IIOYEHHOM K HEMY pabouem oO6beMe [0 Hy/sT (aTMochepHOe AaB-
JieHye), Ha TIepBOM 3Talle HITOKM OTXOAST B Haua/JibHOE IOJI0KeHMe, KOT-
Ila maByeHue omyckaercst Hoke 0,5 6ap KUIKOCTb cOpachiBaeTcst B 6aUOK,
10 OKOHYaHUM cOpoca Kanmubpatop repexogut B pexkum Crort. [ Havana
c6poca HaxkaTh KHONKY HauaTh B cTpoke COpoc maBiieHust. [IJ1s1 OCTaHOBKM
c6poca faBeHNsI HAXaTh KHOMKY OCTaHOBUTB B cTpoke COPOC JaBIeHMs.

7.8.3.2 CnMB KUIKOCTU — aJTOPUTM CIMBA KMUIKOCTU U3 KanmbpaTopa,
TpebyeTCs OTKPBITh CIMBHYIO MMPOOKY 6aUKa YCTAHOBUTH CITEIMAIbHbIN
KJIaTlaH BMECTO 3aITyIIKKX Ha CWJIOBOM GioKe. [Iyist Havasia CIBa HaXaThb
kHoTKy Hauatb B cTpoke CimB >kuaKocTH. Koraa ;KugKocTb IepecTaHeT
BBITEKATb, /IJIsI OCTAHOBKM CJIMBA XKUAKOCTY HAXXaTh KHOMKY OCTaHOBUTD
B cTpoke C/IUB KUAKOCTH.

7.8.3.3 TIpokauka — ajJiIrOpUTM 3aroJIHeHUs paboueil SKUIKOCTbIO BHY-
TPEeHHUX 00bEMOB KaIMOpaTopa, pas3ae/eHHbI Ha IBe CTYIIeHY — IIPOKay-
Ka HIDKHETo (CUJIOBOT0) O610Ka M ITPOKavyKa BepXHero 6J10Ka (YIpaBaeHus).
Tak e eCTb aArTOPUTM ITPOBEPKM CTeIeHM 3alloTHeHMs KaiubpaTopa
paboueii SKUIKOCTHIO (CTEIIEHU ITPOKAYKM).

CEPBNC

Yucno waros

0,0451 0,03240

Puc. 14. MeH1o GyHKLMM cepBUCa

ITpu repBOM BKJIIOUEHMM KaubpaTopa mocje 3aJuBKyY pabouein sKumi-
KOCTM TpebyeTcst MPOBECTHM MOTHYIO MTPOKAUKy (CHAavajaa HUKHETO 3aTeM
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BepxHero GJIOKOB). B mocienyiomem MOMmycKaeTcsl TPOU3BOIUTD OTHENb-
HO TMPOKauKy HMKHEro 6JI0Ka, MPOKAauKy BepXHEero 610Ka WK IMPOBEPKY
CTeIleH! 3all0THEeHMS KaanuopaTopa.

7.8.3.3.1 TIpokauka HM>KHETO (CUJIO-

MpoBepbTe, YTO KAanaH

Boro) 6roka. IIpesBapuTenpHO Tpe- A yCTaHOBAeH BMECTO 3aryLUKu
OyeTcsl OTKPYTUTh 3arayIIKy COOKY
CUJIOBOrO 06JIOKA, YCTAaHOBUTh Ha ee
MeCTO CHelMaJbHbIN KJalaH Mmocie
yero HaxaTb KHonky ITH (puc. 14).
[MosiBuTCa coobmenne «IIposepwvme,
umo K1anaH yCmaHoeJieH 6Mecmo 3azayuku», HaxmuTte [Ipogomkuts. Hau-
HeTCSl aJITOPUTM ITPOKAUKM, U3 KIaraHa 0yaeT BBIXOAUTD BO3OYX U pabo-
yast JKUIKOCTb.

MMosiBUTCS  cooblieHue  «Bbinoi-
HAemcsl NPoKAuKa HuxHezo O0Kd...».
B mpolecce mMpokauku HeOOXOOMMO
BU3YaJIbHO OLIEHUTDh HAJIMYME BO3IyXa
B BBIXOJsIIEN Xugkoctu. Ecam xum-
KOCTb BBIXOOUT 6e3 BO3[ayXa, ClaemyeT
HaXkaTh KHOIKY 3aBepmIUTb. AJropuTM BbinonHsieT 10 UMKIOB, TOCTe

yero 3aBepiuaeTcs. KHomka CTOM MPMOCTaHABIMBAET aJTOPUTM ITPOKAY-
KM, HasKaTueM KHOIKY ITpomo/IKUTh MOKHO €ero BO306HOBUTb.

Mo 3aBepuieHuu 10 UMKIOB MPO-
KauKy WIM HaXKaTusl KHOIIKM 3aBep- e
IUTh IIOSBUTCS CooOIeHne «[Ipo-
KauKka HuxcHez0 O6J10KA BbINOJIHEHA».
Ecmm Bu3yanbHO OBLIO YCTAaHOBJIEHO,
YTO BMeECTe C paboueil >XKUIKOCTHIO
M3 KjIanaHa IMPOAO/KaT BBIXOIUTH
BO3[IyX, CJIEAyeT HaxkaTb KHOMKY IIOBTOP ¥ BBITTOJIHUTD IMPOKAUYKY HIK-
Hero 6JI0Ka elne pas. [Ijis 3aBepIlIeHMs] IPOKAUKM ¥ BbIXOJa B MEHIO Ha-
skaTh BeIxom. [I1s1 Hauasia MpoKauKy BepxHero 6;0ka HaxkaTs IIB. ITo 3a-
BEpIIeHMM TTPOKAYKM HMUKHEro 6j10Ka caedyeT JeMOHTMPOBATh KiaraH

¥ YCTAHOBUTD 3aITyIIKy Ha €r0 MeCTO.

7.8.3.3.2 TTocie BBITTOTHEHMSI TIPOKAYKM HIKHETO 6/10Ka TpeGyeTcs yaa-
JIUTH BO3yX U3 pabouyx 06beMOB BepXHero 6;10Ka. [Ijist 3Toro cieyeT CHAThb
TIepBbIif JATUMK IaBJIEHNS, YCTAHOBUTD 3aMIYIIKy HA QUTUHT TTOJKITIOUe-
HUSI BBIXOJHOM MarucTpaim, HaXkaTb KHOIIKY -, B OTKPBIBIIEMCS MEHIO
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BbIOpaTh CepBuc — KanmmGpoBKa Hy/ISI I HAKATh KHOITKY -, IOXKIATh-
Cs1 BBIXOZA XUIAKOCTU U3 Cpe3a MPUCOeAMHEeHNS JaTuMKa, HaXKaTh KHOIKY
-. Hanee cnempyeT yCTaHOBUTD JaTUMK Ha MecCTO. ECiM B JaHHOM Kajiu-
6paTope MPUCYTCTBYIOT ellle JaTYMKM JABIeHNS (KpomMe 6apoMeTpuIecKo-
r0) CJieflyeT BBITIOTHUTDL aHAJIOTUYHYIO MTPOLieAypy U OJisg Hux. [Tocie Toro,
KaK Bce TaTYMKM YCTAHOBJIEHBI HA MECTO, CHSTh 3aIMTyIIKy ¢ GUTUHTA IO/ -
KJTIOUEHMS BBIXOIHO Maructpa, B MmeHio CepBuc — KaanopoBka Hyms
HaXXaTh KHOTIKY -, IOKIaTbCS BHIXOIA JKUIKOCTM 6e3 BO3ayXa U3 PUTuH-
ra, HaXkaTb KHOITKY - Ianee BBITY M3 MEHIO CEPBIMCA HAa pabOUMX SKpaH
¥ HaKaTh KHOMKY COopoc.

[asnee BBITIOTHUTE MPOKAYKY BepXHETO O710Ka (11. 7.8.3.3.3).

7.8.3.3.3 IIpokauka BepxHero 6yioKa (YIIpaBaeHus).

IMocne HaxkaTusg kKHomku IIB (puc. 14) nosiBiseTcs coobinenue: «I[Ipo-
gepvme, umo 3azaywka yCMAaHoeleHd HA Mecmo. YcmaHoeume emKoCmo
ons copoca wuokocmu nod 8vixo0Holi nopm». CliemyeT BhITIOTHUTD TaHHbIE
MHCTPYKLIMHY, TIOCIE Yyero HaxkaTb KHONKY I[Ipogomxkuts. [1o kHomnike OT-
MeHa OCYIIEeCTB/SIeTCS OTMeHa aJITOPUTMa MPOKAYKY U BBIXOJT B MEHIO.

ITocne Haxkatusi kHorku IIpomos-
JKUTh HAYHETCSI aJITOPUTM ITPOKAUKU

MpoBepbTe, UTO 3arayLlKa
A yCTaHOBAEHa Ha MECTO.
BepxHero 610Ka — Co3aHue JaBIeHNSs YctaHosuTe éMKOCTs AN
cbpoca XKUAKOCTU NOA

BbIXOJAHOW MOpT

Ha pa3’HbIX JaTUMKaX C IOCTEeTYIOIM
CcOPOCOM SKMIKOCTM B 6AUOK MIM Ue-
pe3 BBIXOOHOI IOPT KanubpaTtopa.
IMosiBUTCST coobIIeHNEe: «BoinoHsaemcs
npokauxka eepxvezo 060Kd...». KHOIKa
CTonm mpPUOCTAHABIMBAET aJTOPUTM
MIpOKauKy, HaxkaTueM KHomku IIpo-
JOJDKUTh MOXHO €ro BO300OHOBUTb.
KHomnka 3aBepmIMTh OTMEHSIET IIPO-
Kauky BepxHero 65moka. Ilo 3aBep-
IIEHUM aJITOPUTMa IIPOKAYKU BepX-
Hero 6JI0Ka IIOSIBUTCS COOOIIeHMe: MpoKauika sepxHero 610Ka
«I[Ipokauka eepxHezo 610KA 6bINOJIHE- . ELTEAEEE

Ha». [IJis1 MOBTOpa ajaropuTMa HaykaThb
KHOTKy IloBTOp, Mg 3aBeplleHus
MPOKauKy ¥ BO3BpaTa B MEHIO HaXKaTh
KHOTIKY BoIxop. [1o 3aBepiieHMu mpo-
KauKy PeKOMEHJIyeTCsI POBECT! MPO-
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BEPKY CTeIleHM 3aMoIHeHMsI KaaubpaTopa paboueii SKMAKOCTHIO.

7.8.3.3.4 TIpoBepKa CTeleHy 3aMoTHeHus KaamubpaTopa paboueit skum-
KOCTBIO.

[TpoBepKa BBITIONHSETCS [JISI OIpeeeHnsT HeOOXOAMMOCTY BBITIOHE-
HMSI IPOKAYKM KaymmopaTopa. [IJ1s1 BBIMOMTHEHMST TPOBEPKY 3ar/TyIIKa JO/DKHA
ObITh YCTAHOBJIEHA HA CBOEe MeCTO COOKY CMIOBOro 6soKa. [Ij1s1 Havasa mpo-
BEpKM HakaTb KHOIKY IIpoBepka B cTpoke Ilpokauka meHio CepBuc —
@yHxmu (puc. 14). HauHeTcs anropuTM MpoBepPKU, IO OKOHYaHUM KOTOPO-
0 TIOSIBUTCST coobienme: «Cucmema 3a-

Cuctema 3anonHeHa.
nonuveHa. Cmeneus npokauku 80%. Ilpo- CreneHb npokauku 80
Kauka He mpe6yemcs.». Haskmute BbIxop, Mpokayka He TpebyeTca.
LISl BO3BpaTa B MeHI0. UeM 6osibliie CTe-
reHb npokauku (CIT), Tem GbICTpee Ka-
MM6pPaTOp CO3/aeT NaB/IeHNUe, TOMyCTH-
mble sHaueHus CIT 50-100%.

Ecnmu CIT ke 50%, To coobiieHye
6y'HET CIEAYIOMWEro  THIIA. «Cucme- CreneHb npokayku 30
Ma He 3anonHeHd. CmeneHb npoKauku Tpebyetcs npokauka.
30%. Tpebyemcsa npokauxa.». Haxkmu-
Te IIH mnu IIB g1 BBITIOJIHEHUST CO-
OTBETCTBEHHO IIPOKAYKM  HIKHEro
i BepxHero 6imoka. Ecm paHee yke
BBITIOJTHSIIACh TTPOKAyKa HMKHEro 6JI0Ka, TO PeKOMEHIYeTCS BbITIOTHUTh
MMPOKAauKy BepxHero 6;10ka. KHommka BeIxo, cTy>kKuT AJ1s1 BO3BpaTa B MEHIO.

7.8.4 Pazgen cepBuca PyqHoI pexum He IOCTYIIeH MOIb30BaTeN0.

7.9 Mento HacTpoiiku

7.9.1 Ilyakt KaauGparop.

B maHHOM paspesie HaCTpoOeK AOCTYITHBI HACTPOVIKM MapamMeTpoB pa-
60ThI KaMbpaTopa.

CucTtema He 3anosHeHa.
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Hactpouku kaanbpatopa

Bpemsa cbpoca

Cko POCTb 3aaHWA da

NEHNA

Mpeaen c AIM3aUmnm

TV 2a4aHunA (

A2 Nbt

LLlar py4Horo eBoja

EanHMUB! M3me PEeHWA

Monb3

> IaBNEeHWEe

drenbCKkne e guHWLBLI U3

Kamﬂﬁpawp

‘ HACTPOWKM

Puc. 15. Hactpoiiku kanubparopa

JOCTYTIHBI CJIeMYIONIe HAaCTPOKMA:

Tabnuua 4

MapameTtp

OrpaHuuenuns

KommeHnTapum

Bpems cbpoca

10,20,30,60 cekyHg,

BpeMs oTKpbITMS KnanaHa Ha aTMocdepy
nocne cbpoca aaBneHus

CkopoCTb 3aaaHus
[aBneHus

Hu3kas
CpenHss
Bbicokas

YeM HMKe CKOpPOCTb 3aaHus, TEM MeHblUe
BO3MOXHOE MnepeperyinpoBaHue, napaMeTp
peKkoMeHayeTcs BbIGUPaTh MCXOAA M3 NOA-
KNOYEeHHOro 06bema, 4eM 6osiblie 06beM, TEM
BbllUE HY)KHA CKOPOCTb.

Mpepen ctabunusaumu

¥,%,1,2,5,10
KNaccoB TOYHOCTH
fatumnka

MI3MeHsIeT «3eneHyto 30Hy» Ha [MaBHOM
3KpaHe.

Orp. ckopocTv 3aaaHus
(% ot BIMN)

0,1-15,0 %"

[lns 3awWmTbl NOAKNOYEHHBIX YCTPOWCTB Orpa-
HWYMBAETCS CKOPOCTb 33AaHNUS AaBNEHNA B %
ot BIW 3a cekyHay.

MakcumanbHoe
[aBneHue

0...BMW ocHoBHOro
JaTtumka®

PeKOMeH,EI,yETCH YCTAQHOBUTb 3HAY€EHME, paBHOE
WU HUXE NpenenbHoro paﬁoqero AaBneHuna
NOAKNHYEHHbIX yCTpOI?ICTB

War py4HOro Beona

0...MakcumanbHoe
NaBneHune”
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MapameTtp OrpaHunueHus KommeHTapum
EnvHuubl U3MepeHus [AE]
MMa
6ap
psi
Krc/cm?
[Monb3oBaTtenbckue Mo3Bonser n06aBUTb HOBbIE €4MHULbI U3ME-
€AMHULLbI U3MepeHus peHus

* [Ipy pefaKkTMPOBaHMY NTAPAaMETPOB, MUMEIOIIMX YMCI0BOe 3HaYeHMe, OSIB/ISIeTCs] OKHO
C KIaBMaTypoit BBOJA. BBenuTe Hy)KHOe 3HaUeHMe (10, CTPOKOII BBOJA YKa3aH AMana3oH
/11 BBOOMMBIX 3HaYEHWT), TOATBEPAMTE HaXXaTyeM KHONKY BBox. 1715 CTMpaHys nociefHeit
1M@pPbI HAKMMUTE KHOTIKY <, IJIST OYMCTKM CTPOKY BBOAA HaskmuTe X. JIJIsT OTMEHBI KOPPEKTH-
POBKM 3HaUeHMs ¥ BO3BpaTa B MEHIO HacTpoek HaxkmuTe OTMeHa.

7.9.2 TIyHKT OTOGP./3BYK
JaHHbI pa3mes HaCTPOEK CIYKUT [JIS1 M3MEHEHMS MapaMeTpPOB OTO-
O6paskeHMst MHGOPMALIMM Ha SKpaHe, a TaK ke ITapaMeTpoB 3ByKa.

Hactpoiku otobpaxeHus

HACTPOWKW

Orobp./3ByK

Puc. 16. Hactpoiiku oTo6paskeHus U 3ByKa
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JoCTymHBI C/ieayroe HaCTPOKIA:

Tabnuua 5
Mapametp OrpaHuueHuns KommeHTapumn
Koppekuus uncna 0 (ABTO0) [obaeneHne/ybaBneHne KonmyecTsa pas-
3HaYaLWMX UMdp -3..45 pSA0B 3HAYALWLMX LMDP B 0TOBpaXxaeMbIx
3HaYeHUAX LaBNEeHUS
A3bIK Pycckuit
English
Mepuop, 06H. npu 0,075...10,05 c MNMepuop 06HOBNEHUS 3HAYEHUI AABNEHUS
BbIXOAE Ha YCTaBKy Ha aucnnee, He BIMSIET HA ANTOPUTM paboThl
KanubpaTtopa, N03BONSET 3aMeA/ITb BbIBOA,
MNepuop o6H. B pexxume | 0,075...10,05 c MHOpMaLMK Ha aucnnen ans ynobcrea
«M3mepeHne» CYUTbIBAHUS
Kypcop Bkn BkntoyeHne/oTkNO4EHME Kypcopa yKkasaTens
OTkn («MbILLbY)
[poMkocTb PerynupoBaHue rpoMKoCTH 3ByKa
03ByunBaHMe HaxaTua | Bkn
KHOMOK OTkn

7.9.3 TIyHKT OGHOBJIEHUS
B maHHOM pasfesie HacTpOeK 3afaeTcsl MyTh K (aiyiaM OOHOBJIEHMS
MPOrpaMMHOTI0 obecrnieueHus KanubpaTopa (BHenrHuii flash-Hakonmrens) .

Hactpoiku obHoBNEeHUMH

MyTs pacnos Hus obHoBNEHMIA :
HACTPOIKM

Puc. 17. HacTpoiiku 06HOBIEHW
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7.9.4 TlyHKT VoaneHH. ympasil.

B nmanHOM pa3spenie HacTpoek 3ajmaioTcs nmapaMmeTpsl cetu Ethernet
IL7IS1 yIaJIeHHOTO YIIpaBJieHus KaamubpaTopa.

ATK saBnsetcs cepsepoM. [1o-yMOITYaHUIO CeTeBble IapaMeTPhI CIeRy-

onye:
IP-agpec 192.168.32.1
ITopT 8888

Macka 255.255.255.0

Hactpouiku Ethernet

HACTPOWKW

Puc. 18. HacTpoiiku ynaseHHOro yIpaBiieHyst

B pPeXrMe yaaJI€eHHOIO YIIpaBJI€HMS JOCTYITHbBI CJIEAYIOIIE KOMaHObI:

Tabnuua 6 (C — koMaHapl, X — uHAeKc, V — 3HaueHue)

Ne KomaHnpa

Pacwudposka

MapameTtp

1 | set_cal_stocks=C;

(ycr_kan_wtok=C;)

3a8aTb pexum
KanubpoBKU LUTOKOB

C=start (C=ctapT) - 3anycTutb
C=cont (C=npog) - NpoAoMKNTb
C=stop (C=cTon) - oCTaHOBUTb

2 | set_liquid=C;

(yet_xunak=C;)

3apatb yBenuyexnune/
YMEHbLUEHWE YPOBHS
KMOKOCTH

C=up (C=BBepx) — yBENMUYUTb YP. XNAKOCTK;
C=down (C=BHU3) — yMEHbLINTb Yp. KMAKOCTH;
C=stop (C=cTon) - cTabunnsmposaTb yp.
XUOKOCTY;
npumep:
set_liquid=up; (ycT_Knak=BBepx;)
yBenu4ume ypogeHs Xuokocmu
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KomaHpa

Pacumdposka

MapameTtp

set_max_press=C;

(yct_makc_naen=C;)

3apatb
MaKcuMarnbHoe
orpaHuyeHune
3afaBaeMoro
naeneHus B bapax

npumep:
set_max_press=50;

set_mode=C;

(ycT_pexum=C;)

3anaTb pexuM
pabotbl ATK

C=stop (C=cTon) - «OCTaHOBKa»;
C=control (C=ycT) - «3apaHuey;
C=meas (C=n3M) - «13MepeHue»;
C=vent (C=cbpoc) - «cbpoc»;
napaMeTpbl OTBETA:

ok - KOMaHAa BbINOMHEHA;
€rror — KOMaHAA He BbINOJHEHA;
npumep:

set_mode= stop;

npuMep OTBETa:

ok;

set_point=V;

(yct_paBn=V;)

3anath AaBieHue

V - naBneHve B hopmare c nnasatoLLen
TOuKoM B Bapax

napaMeTpbl OTBETA:
ok - KoMaHza NpuHATa;
€rror — KOMaHza He NpuHATa;
npumep:
set_point=500;

npumep oTBeTa:
ok;

set_ptype=C;
(yct_abc=C;)

3apaTb pexvm
abcontTHOro
[aBneHus

C=abs - BbIbpaTb aBCONKOTHBIN PEXUM;
C=gauge - BbIbpaTb U3ObITOYHDBIN PEXUM;

npumep:
set_ptype=abs;
set_ptype=gauge

set_rst_press=C;

(ycT_c6bp_pasn=C;)

3anaTb pexum
cbpoca naBneHus

C=start (C=ctapT) - 3anycTutb

C=cont (C=npop) - NpoaomKNUTL

C=stop (C=cTon) - oCTaHOBUTb

npumep:

set_rst_press=start; (yct_c6p_naen=crapr;)
3anycmums cbpoc 0agneHus

set_sens=C;

(yer_pat=C;)

3apatb pabouunit
[aTymK

C=0 - aBTO;

C=1 - nepBbIii JaTunK;
C=2 — BTOpOIi AaTuMK;
C=3 — TpeTuit JaTumK;
npumep:

set_sens=0;
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Ne Komanpa Pacumdposka MapameTtp
9 | set_stock=C; (Ons onbiTHbIX!) C=b-stop (6-cTon) — 60NbLIOW LITOK
- 3apaTh ABMXKEHUE OCTaHOBWTb;
(yer_wok=C,) LUTOKOB C=b-left (6-Bneeo) — 60/1bLLION LWTOK
BeBO (Bnepen);
C=b-right (6-BnpaBo) — 60/bLLOM WTOK
BNpaeo (Ha3ap);
C=s-stop (M-cTOM) — ManbIi WTOK OCTa-
HOBWTb;
C=s-left (M-BneBO) — Manbli WTOK BNEBO
(Ha3an);
C=s-right (M-BNpaBo) — Manbli1 LWITOK
BNpaBso (Bnepen);
npumep:
set_stock=b-left (ycT_wToK=6-BNEBO);
ycmavogume 0guxeHue 6016020 WMOKA
8/1€80
10 | set_tim_rel=C; 3apaTtb BpeMms C=10 (BpeMsi B CEKYHA,AX, BO3MOXHbI
cbpoca BapuaHThl 10; 20; 30; 60);
(yct_Bpem_cbpoc=C;) P P )
npumep:
set_tim_rel=20; (yct_Bpem_c6poc=20;)
ycmaHosume epems copoca 20 cekyHd
11 | set_tr_velocity=V; 3apatb orpaHuyeHue |V - orpaHuyeHune ckopoctu (% /c *10),
-v- CKOpPOCTU 3a4aHus 6e33HakoBoe Lenoe B ananasoHe 0...255
(ycTt_orp_ckop=V;) NaBNeHus] HoMeD:
set_tr_velocity=8; (yct_orp_ckop=8;)
YCMaHo8uUMb 02paHuveHue ckopocmu
3adaxus oasnenus 0,8 %/c
12 | set_units=C; 3apaTb eauMHULbI C=kPa - k[a;
-C: n3MepeHus C=MPa - Mna;
(yct_ean3m=C;) C=bar - 6ap;
C=psi - psi;
C=kgs - krc/cm?;
npumep:
set_units=kPa;
13 | set_valve=X#C; (Ons onbITHbIX!) X - knanaH, 1...5
3apatb COCTOsIHUE C - otkpbIT/3aKkpbIT (1/0)
(yct_knan=X#C;) ——
npumep:
set_valve=3#1; (ycT_knan=3#1;)
0mKpbims mpemudi kKnana
14 | set_velocity=C; 3apaTb CKOPOCTb C=high (C=BbIC) - BbICOKasi CKOPOCTb;

(ycT_ckop=C;)

ABWXEHUA LUTOKOB

C=middle (C=cpep) - cpenHss CKOpOCTb;
C=low (C=HM3K) — HM3Kas CKOPOCTb;

npumep:

set_velocity=high; (yct_ckop=8bIc;)
YCMAHoB8UMb 8bICOKYH0 CKOPOCMb 08U E-
HUs Wmokos
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KomaHpa

Pacumdposka

MapameTtp

15

get_accuracy;

(3anp_To4HOCTb;)

3anpoc TO4YHOCTH
3aflaHus AaBneHus

napameTpsbl oTBeTa:
V - To4HOCTL (% * 100), 6e33HakoBoe
uenoe B gnanasoHe 0...255
npumep:
get_accuracy;
npuMep oTBeTa:
5;

16

get_lower_Llimit;

(3anp_MuH_naBn;)

3anpoc
MWHUMANbHOIO
orpaHuyeHms
3a4aBaeMoro
naBneHus

napaMeTpbl OTBETa:
V - paBneHue B dopmMaTte C nnaBatoLLei
TOYKOM B Bapax;

npumep:

get_lower_limit;

npumep oTeeTa:
-10.000;

17

get_mode;

(3anp_pexum;)

3anpoc pexuma
pab6ortbl

napaMeTpbl OTBETA:
stop - cTon
control - 3apaHue
meas - u3MepeHue
vent - c6poc
npumep:
get_mode;

npumep oTBeTa:
control;

18 | get_pg_id#X; 3anpoc Homepa
(3anp_pa_naen#X;) |AaTduka
19 | get_pg_type#X; 3anpoc TMna aatymka

(3anp_aon_tmn#X;)

20

get_pg_limits#X;
(3anp_nop_Bnu#X;)

3anpoc Bl patumnka

21

get_pg_units#X;
(3anp_nn_eausm#X;)

3anpoc eauHuy,
M3MepeHus Aatumka

22

get_pg_press#X;
(3anp_pop_pnasn#X;)

3anpoc pasneHus
[aT4nKa

X - HoMep paTumka, 1...4

X=1;- nepBblit (OCHOBHOI) AaTumK € (Makc BIW)
X=2; - BTOpPOM AaTumK

X=3; - TpeTuit patumnk ¢ (MuH BIN)

X=4; - 6apomMeTp

npumep:
get_pg_type##1; (3anp_ap_tun##1;)
3anpocums mun 1-20 0amyuka

23

get_pg_id;
(3anp_npn_Homep;)

3anpoc HomepoB
[aTYUKOB

24

get_pg_type;
(3anmp_apn_tvn;)

3anpoc TMnoBs
[LaTYMKOB
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Ne Komanpa Pacumdposka MapameTtp
25 | get_pg_limits; 3anpoc BIMA
(3anp_aa_snu;) [aT4MKOB
26 | get_pg_units; 3anpoc eanHuL,
(3anp_aa_eansm;) M3MepeHus AaTYMKOB
27 | get_pg_press; 3anpoc faBneHus
(3anp_aA_naen;) BCEX AATYMKOB
28 | get_ping; lNpoBepka cBa3n -
. napaMeTpbl OTBETA:
(sanp_nmr;) ok — cBS13b yCTaHOBNEHA, YCTPOMCTBO
paboTaeT KOppeKTHO;
€error — CBs13b YCTAHOB/EHA, HO B YCTPOWi-
CTBE MMEITCS OLWNOKMY;
npumep:
get_ping;
npumep oTBeTa:
ok;
29 | get_point; Monyuntb 3apaHHy0 |-
. yCTaBKy npumep:
(sanp_ycr;) get_point;
npumep oTBeTa:
5;
30 | get_press; 3anpoc TekyLLero -
. [aBneHns napaMeTpbl OTBeTa:
(sanp_aasn;) V - paBneHue B dopmaTte C nnasatoLLei
TouKoM B Bapax;
npumep:
get_press;
npumep oTBeTa:
5.005;
31 | get_ptype; 3anpoc -
6c: abcontoTHOro mapaMeTpbl OTBETa:
EEnp 21EE) pexuma abs - ycTaHoBNEH abCONMIOTHBIN PeXnM;
gauge - YCTaHOBJIEH U36bITOUHbIN PEXUM;
npumep:
get_ptype;
npumep OTBeTa:
abs;
32 | get_sens_status#X; |3anpoc cratyca X - HoMep fAaTumka, 1...4

(3anp_pat_ctat#X;)

AaTynKa

X=1;- nepBblit (OCHOBHOI) AaTuMK C (Makc BIMW)
X=2; - BTOpOW AaT4mK

=3;-TpeTuit gatumk c (MuH BIN)

=4; - bapomeTp
npumep:

get_sens_status#1; (3anp_pat_cTat#1;)
3anpocume nodkayeHue 1-20 damyuka
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33

get_sens;

3anpoc
BbIOpaHHOMO
paboyero gatumka

apameprl oTBeTa:
0 (1) — asTo (1);

0 (2) — aBT0 (2);
0 (3) — aBT0 (3);
1 — nepBbli faTUKK;
2 — BTOpOW AaTuuK;
3 — TpeTui JaTumK;
npumep:
get_sens;

npuMep oTBeTa:
0(1);

34

get_serial_number;

(3anp_cep_HoM;)

3anpoc cepuiiHoro
Homepa ATK

napameTpbl OTBETA:
V - cepuiiHblit HOMep npubopa;
npumep:

get_serial_number;

npuMep oTBeTa:

4;

35

get_status;

(3anp_cTar;)

3anpoc cTatyca
(owwmnboK)

napaMeTpbl OTBETA:
Reset MCU

PG1 press over limits
PG2 press over limits
PG3 press over limits
low liquid Llevel

high liquid level

PG1 no-connection
PG2 no-connection
PG3 no-connection
PG4 no-connection
overheating
shutdown

No errors

npumep:

get_status;

npuMmep OTBeTa:

high liquid level;

36

get_state_in_point;

(3anp_3eneH_30Ha;)

3anpoc Bbixoaa
Ha yCTaBky

napaMeTpbl OTBETa:
ok - Tekyliee AaBneHue B npeaenax
YCTaHOBJ/IEHHOTO Mpefena ctabunusauuu;
wait - oxuaaiTe, uaeT 3aaaHue AaBNeHNS;
error — own6bKa, TEKYLLMIA PEXUM He 3a-
LaHue;

npumep:

get_state_in_point;

npumep OTBeTa:

ok;
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Komanpa
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37 | get_stocks_pos; 3anpoc nosuuuu
LITOKOB
(3anp_wToK_nos;)
38 | get_units; 3anpoc BblIOpaHHbIX |-
€AVHULL U3MepeHns | MapaMeTpbl OTBeTa:
(3anp_eansm;) 0 - kMa:
1 - Mna;
2 - 6ap;
3 - psi;
4 - krc/cm?;
npumep:
get_units;
npuMmep OTBeTa:
0;
39 | get_upper_Llimit; 3anpoc -
MaKCMManbHOro mapaMeTpbl OTBETA:
(BRI L R orpaHu4eHus V - paBnexune B hopmaTte C NNaBaKOLLEN
3a[laBaeMoro TOuKOW B Bapax;
[aBNeHns npumep:
get_upper_Llimit;
npumep OTBETa:
1000.000;
40 | get_valves; 3anpoc cocTosHMs
KnanaHos
(3anp_xnan;)
41 | get_vent_state; 3anpoc cTatyca -

(3anp_crat_c6bp;)

06HyneHus
[laTYUKOB

napaMeTpbl OTBETA:

wait - B npouecce;

ok — 06HyNEHME BbINOHEHO;

error — owunbKa BO BpeMs! BbINONHEHMS;
npumep:

get_vent_state;

npuMep oTBeTa:

wait;

7.9.5 Pasgen HaCTpoOeK... He IOCTYTeH M0Ib30BaTeIo.
7.10 Menwo Nudo
B manHOM OKHe oTO6GpaskaeTcss MHGOOPMAIVS O JaTe MTPOU3BOICTBA Ka/K-
6partopa 1 ero HapaboTKe B Yacax, 0 BEPCUSIX MPOTrPaMMHOTO obecreue-
Hu (IBa ypoBHS — I10 nipunoskenus u [10 KoHTpoIiepa), O MOAK/IIOUEH-
HBIX JaTuMKax.
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Puc. 19. Mento udo

7.10.1 O6HOBNEHME T1IO

7.10.1.1 TTo HaxkaTuo KHOTIKM OGHO-
BUTh MOXHO 3aITyCTUTh OOHOBJIEHME
MpOrpaMMHOTO obecrieueHus1 10 6Gomnee
HOBOJT Bepcuu. [Ipy sToM oTOOpaka-
eTcss OKHO C COOOIeHMeM, The Mmpej-
naraeTcsl BbIOpaTh, IO uyero OGyneTt
MpOU3BOAUThCS o6HOBIeHKe: [TI0 MK
(xoHTpomiepa) win 1O npumoxeHus
(I0Ib30BaTENBCKIUIT MHTEPDETIC).

Ipu BbIGODE «O6HOBITE-
e II0 npwiokenus» wm «O6-
HoBienne IIO0 MK» wu HaxkaTus
KHONKM [Jlanee, 1O yKa3aHHOMY
B HACTpOMKax ITyTM HAuyMHAETCS TO0-

Buibepure BapMaHT U3 NpemnoKeHHBIX
Q6HoBneHue 0 MK

0O6HoeneHue MO npUnoXeHUa

He ypaetcs HaWTu aiinsl
0BHOBNEHWIA MO YKa3aHHOMY
MyTH.

MpoBepsTe KOPPEKTHOCTE NYTH
WX PaCMoNOKEHUA

uck ¢aiytoB obHoBmeHust (bin.zip u version.xml S OPWIOKEHMSI,
AHC_MK VX Y.hex mist MK). ITpy uX OTCYyTCTBMM BBIBOAUTCSI OKHO C ITpeTy-

IIpexxgeHmneM.

Eciu 1o yKa3aHHOMY ITyTM OOHOBJIEHMSI PacIiojioskeHa Gojiee HOBast
BepCHUs, TO MPEAJaraeTcs ee yCTAHOBUTb, HAXKAB KHOIKY YCTAHOBUT.
[ist oTMeHbl 06GHOBIEHUS U Bo3BpaTa B MH(O HaxkaTh OTmeHa. Ecin
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BepCcus He HOBel YCTaHOBJIEHHO, ocrynia Fosas Eapcis FIO
B coobOIIeHnn ykasbiBaetcsi «Hem do- 5.13.0.0.

CIyNHbIX 06HO8IeH L. BHUMaHWE: Npu ycTaHoBKe
0BHOBNEHWHA NPUNOXEHKE

[Tpu HaxkaTMM KHOIIKM YCTAaHOBUTDb ByneT nepesanyiueHo

HAYMHAETCSl YCTAHOBKA OOHOBJIEHMIA,
NpuIoKeHue 3akpbiBaercs. I1o 3aBep-
MIeHUM OOHOBJIEHMIT BBIBOJUTCS OKHO
¢ coobuiennemM «O6HO8/IeHUe YCNeuHo L
ycmauoeneHo» u nocie Haxkatusa OK YCTaHOBAEHSI
3aITyCKAeTCsl MPWIOKeHe OOGHOBJIEH-
HOIt BepCUN.

7.10.2 OTkaT o6HOBAeHMIT I1O (BO3-
BpaT K MpeabIAyINeit Bepcun)

KHomnka OTKaTUTb CIY>XUT IS 3a-
IyCTKa OTKaTa OO MpenbIayilei Bep-
cum TI0 mpunokennst may 10 KoH- [CEIEEEURELTEREERLE IR EEDS
Tposiepa. Ilocie HakaTUS KHOIIKU Otkat M0 MK
OTKaTUTh OTOOpaskaeTcsi OKHO C CO-
obmieHneM, rHe IIpenaraeTcsi BbI-
6paTh, 17151 uero 6yIeT MPOU3BOIUTHCS
otkar: I10O koHTpomiepa unu I1O nipu-
JIOKEeHMUSI.

O7kat MO npunoxkeHus

Byner npouseeneH otkat MO K
IIpu BeIGOpe «OTKaT I1O mpuioxe- sepcum 5.12.0.0.

Hust» mim «OTtkat I[10 MK» nocie Haxka- BHWMaHue: npu ycTaHoBke
0BHOBNEHWIA NpUNOXEHWE

TUSA KHOIIKA IlaJIee TIOSBJISIETCS OKHO 6
yAET nepesanylueHo

Cc coobmennemM <«bydem npouseedeH
omkam I1O k eepcuul...». IIpyu HaxKaTUU
KHOIKM OTKaTUTh HAaUMHAETCs OTKaT
1O x mpenpinyieit Bepcun. IIjiss oTMe-

OTKaT K npenylwei sepcum MO
HBI OTKaTa HakaTb OTMeHa. npoLuen yernew o

ITo 3aBepiIeHMM OTKATa BHIBOIUTCS
OKHO C coobineHnemM «OTKaT K Mpe/bl-

oyweit Bepcun I1O mpornen ycrnemHo»
u mocine Haxatusi OK 3amycKaeTcs
NIpWIOXKeHMe NpebIaylleii BepCUn.
7.11 MeHro IIporpaMmmsl
B maHHOM paspesie COCTaBISIIOTCS M PeaKTUPYIOTCSI IPOTpaMMBbl pa-
60ThI KanMbpaTopa.
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MPOTPAMMBb|

Puc. 21. MeH10 peiakTUpOBaHMSI IPOTPAMM

IloCTyITHO Ha BBIOOP/PeIaKTUPOBAHME MISITh ITPOrpaMM. B Kaxkmoit 13 HUX
MOKHO T06aBUTB 10 255 KOMaH/, + OIHY KOMaH/Ty BBIXOAY M3 ITMKJIA.

B BepxHeit yacTy BKJIaJIKM PaCIIONOkKeHbl HACTPOKY ITPOTPaMMBbI.

ITpu ycraHoBieHHOM (riaskke IIMKIIBI ITporpaMma IMOTHOCTHIO MTOBTO-
psIeTCsl KOIMYEeCTBO pa3, COOTBETCTBYIOIIEE UMCTY IIUKIIOB.

B crimcke KoMaH[I, pacIioIosKeHbI CJIeAYIOMIVE 3JIEMEHTHI TI0 CTOIOIAaM

- 106. — KHOIIKa - — no6aBUTh HOBYIO KOMAaHY B TEKYIIEN CTPOKE;

- N2 — HOMep KOMaH/bI B TIOPSIIKE BBITIOTHEHMS IIPOTPAMMObI;

- KomaHpa — Ha3BaHMe KOMaHbl (PaCKPbIBAIOIIMIICS CIMCOK) ;

- ITapameTp — nmapameTp KOMaHbI (PACKPBIBAIOIIUIACS CIIUCOK);

- 3HaueHMe — 3HaUeHMe IapaMeTpa BHIOPaHHOTO B ojie «[lapameTp»;

- By — G1askoK OTKITIOUEHMST/BKII0UEHNS BbITIOTHEHYSI KOMaH/Ibl;

- Und. — xHOMIKA - - KpaTkas MHGOpMaUus O TeKyIleii KOMaHe;

- Vaan. — kuonka [l - yranuts komanzy.

Ins komauzst Beixog, orcyrersyror kuonkv [l v [l

s ymaneHusl BceX KOMAaH[ TeKYIIei MporpaMMbl HaXKaTb KHOIIKY
Voanurp Bce.

B nosie komaHia IOCTYIIHBI CeAy0IIe 3HAUeHUS

- VcraBKa — 3a/iaHye JaBjeHys U MoaaepXXKMBaHue;

- 3azmepykKKa — 3a/IepykKKa B 3aJaHHbBIX eIVMHMUIIAX;

- Pexxum — 3a7jaHue pexkxuma paboThl KaaudpaTopa.
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a) [l komaHabl YeTaBKa JOCTYITHBI CleAylollie rapaMmeTphl:

- 3HaueHMe — 3HaueHMe AaBjaeHus (B 6ap);

- Oxupanue — pexkum oxunanusa Haxkatust kHorky [Jill mocne ByI-
TOJTHEeHYST KOMaHIbl.

MakcuMaabHOE ¥ MMHMMAaJIbHOE 3HaUeHUs AaBieHust He 6onee Makc.
JaBileHue, 3aJaBaeMOro B HacTpoiikax (1. 7.9.1). [locTyniHble 3HAUEHUS
st KomaHasl Okupanue: Her (6e3 oxkupmanus) u Hax>>.

6) JI;1st KoMaH[IbI 3aAePiKKa TOCTYITHBI CIeYIOIINe apaMeTphbl:

- CeKyHJbI — BBOJI 3HAaUEHUI1 B CEKYHIAX;

- MuHYTBI — BBOJ, 3HAU€HUI1 B MUHYTAaX.

MaxkcuMmanbHOe 3HaueHue Ojs Tojsl 3afepkka paBHO 1000. MuHu-
MasnbHOoe — 1.

B) [l KomaHabl Peskum OCTYIIHBI CleAylole 3HaueHus (rapame-
TPBI OTCYTCTBYIOT):

- 3apaHue — 3aaHye KOMaHIbl 3agaHue JJ1s Kaambparopa;

- UamepeHne — 3aJaHre KOMaHabl UiamepeHue 1,151 Kaaubpartopa;

- Cromn — 3aaHne KoMaH el CTOM [T KaMMOpaTopa;

- Copoc — 3aganmue KoMmaHabl COpoc 111 KaambpaTopa.

7.12 OmmMbKY ¥ HEUCITPABHOCTH.

B mpoirecce paboThl KaamMOGpaTOpa MOTYT MOSIBISITHCSI BCILIBIBAIONIVE
coobmennsi. Coob1IeHMs, TOMeueHHble CMMBOIOM 03HavyawT Haju-
yie OMMOKY VI HEUCITPABHOCTY, paboTa ¢ KOTOphIMYM HeBO3MOskHaA. Co-
OOGIIEeHNS C CUMBOJIOM ﬂ HOCAT MHGOPMAIMOHHbBIN XapakTep, HO TOSIB-
JieHyie HEKOTOPBIX MOKET PeKOMEHZ0BaTh BbITIOIHUTD JEMCTBUS.

Tabnuua 7
Ne OwmbKa/HeUcnpaBHOCTb MpuunHa DeiictBue
1 R i s nan L B OtcytcrBue cBa3u | 1. Haxatb kHonky MoBTop.
Mexay nnatou 2. Ecnu npobnema He peluaeTcs,
KOHTponnepa HakaTb KHOMKY Bbixoa, 80X aaTbCs

U KOMMbIOTEPOM. | 3aBepLUEHUs paboTbl, OTKIHOUMT
Kanubpatop ot cetn 2208 Ha 30 cek.
BkntoumnTb, npoBepuUTb Hanuuue
ownbKM.

pegauy. 3.Ecnu npobnema He peluaetcs,
TpebyeTcs NpoBepKa 3nekTpuye-
CKOro COefMHEeHUs Mexay NNaTom
KOHTpO/NEpa 1 KoMMbtoTepa.
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Ne OwnbKa/HencnpaBHOCTb MpuunHa [Deitcteue
2 Otcytcreue csasu | 1. Haxatb kHonky MosTop.
C OCHOBHbIM (nep- | 2. Ecnn npobnema He peluaeTcs,
BbIM) LAaTYMKOM HaxaTb KHOMKY Bbixoa, [oXAaTbCs
[LaBNeHus. 3aBepLueHus paboTbl, OTKIOYUTD
Kanubpatop ot cetn 2208 Ha 30 cek.
BkntounTb, NpoBEpUTL Hanuume
OLINBKMN.
3. Ecnm npobnema He peluaetcs,
3 MH ZATUMIC AARNEHMUA HE OTCyTCTBMe CBS3U Tpe6yeTcn npoBepkKa 3N1eKTpnyecko-
CO BCEMU OATYU- ro coeAuHeHna Mexxay naaton KoH-
KaMu O0aBNieHUS. Tponnepa U AaTynkaMu OaBneHus.
4 peBbiweHne HaxaTb OK. BbibpaTh paxum
[laBneHus patum- | pabotbl 3agaHue unun Mamepenue
ka. Kanubpatop 1 NpOAoMKUTL paboTy. B pexxnme
aBTOMaTUYECKM M3mepeHue pekomeHpayeTcs Gonee
cbpacbiBaet NNaBHO YBENNYMBATb M3MepsieMoe
[laBneHve u ne- nasneHve npu nopxoae K BN
PEeXoamT B pexuM | AaTumka.
Cron.
5 paBoued Hwu3kwuit ypoeHb | PaboTa gonyckaeTcs, HO BO3MOXHO
pabouei xuaoko- | nonagaHue Bo3aoyxa B paboumit
cTv B Hauke. obbeM kanubparopa.
PekomeHpyeTcs ponutb pabouyto
XMAKOCTb B 6a4ok. PekoMeHayeMbli
YPOBEHb XUAKOCTU — NMONOBUHA
6auKa. YpoBeHb oTobpaxaetcs
B MeHio CepBuc — ®yHKumm ( 7.8.2 ).
6 e Bt Bbicokuit ypoBeHb | PaboTa gonyckaeTtcs.
paboueit xxuako-
cTv B Hauke.

7.13 [leMOHTaX ¥ YCTaHOBKa Ipeobpa3oBaresieit JaBaeHMs

Kanmbpartop nopmepskuBaeT paboTy ¢ OMHMM, IBYMS UM TPEMS IIpe-
obpasoBaTeaMM IaBaeHMsI, a TaKke C 6apOMETPUUYECKUM MOIYIEeM.
B cnydae Haymuus GOJIBIIErO KOJAMYECTBA IIpeodpasoBaTeseii moib30Ba-
TEJIIO IOCTYITHBI OTepaluy 110 CMeHe Ipeo6pasoBaresieii B COCTaBe Kaju-
6patopa. IIpu pabore KanmubpaTopa ¢ OOHUM IIpeobpasoBaTeieM AaBiie-
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HMSI Ha CBOOOMHBIX CTOMKAaX KayMbpaTopa YCTAHABIMBAIOTCS 3aTTTYIIKMY.
3amTynika Ha 6apoMeTPUYEeCcKMii MOAY/b He IIpeIyCMOTpeHa.

s cMeHbl TIpeobpasoBarensl gaBiaeHMs (YCTAaHOBKY HOBOTO MU Jie-
MOHTaska CTaporo) cjiefyeT BbIIIOTHUTD CJIeyIolie onepain:

7.13.1 Heo6x0muMo MPOU3BECTM COPOC JABIEHMS, BHIKITIOUNUTD Kaly-
O6paTop U OTKIIIOYUTH €r0 OT CeTU IMUTAHMS.

7.13.2 CHATH BepXHIOIO KPBINIKY 6;/10Ka yIIpaBIeHMs.

7.13.3 B mpaBoif yacTu 6I0Ka yIIpaBaeHUS] PacCIoOKEeHbl CTOMKM
IIJIS1 yCTAHOBKM ITpeo6GpasoBaTesieil faBaeHus. OTKIIOUMTE SJEKTPUUECKIU
pasbeM B BepxHel yacTu Kopmyca rnmpeobpasoBaressi. C TOMOIIBIO KITHO-
ya N2 27 NpoTuB 4aCOBOV CTPeIKU OTKPYTUTE MPUCOEIUHUTEbHYIO Tali-
Ky, IIPY 9TOM ITpeoOpa3oBaTelb JaBAeHNSI HYSKHO MPUAEPKUBATD PYKOi1
TaKUM 06pa3oM, UYTOOGbI OH He ITPOBOPAUYMBAJICS.

7.13.4 CHuMMUTe mpeobpa3oBaTesib, IPOBEpPbTE YIIOTHEHME B CTOJKeE.
B ciryyae He06XOAMMOCTY — 3aMeHUTe.

7.13.5 YcTaHOBKA HOBOTO ITpeo6pa3oBaTe/isi IPOU3BOAUTCS B 00paTHOI
Mocaef0BaTeIbHOCTY, ONTMCAaHHOM B 7.13.3. B ciryuae MOTHOTO IeMOHTaxKa
npeobpasoBaressi, 6e3 3aMeHbl Ha JPyroit, Ha CTOMKY He06X0IUMO yCTa-
HOBUTbD 3aIMTYIIKY.

BHumanue!

BaskeH MOPSIAOK YCTAaHOBKM ITpeoOpa3oBaTesieii. YCTaHOBOUHBIE
CTOVKM TIpeoOpasoBaTesieii maBjeHus MPOHyMepoBaHbl OT 1 mo 3.
Ha croiiky 1 Heo6X0oMMO yCTaHaBIMBATh ITPe0Opa3oBaTeib C 6OJb-
M BEPXHMM MPEHeIOM M3MEpEeHMs, Ha BTOPYI0 — CO CPEIHUM,
Ha TPeThi0 — C HauMeHbIMM. Eciu HapyllleH TIOpSIIOK YCTaHOBKU
npeo6pasoBaresieil, To Ha 3Tale CaMOAMAarHOCTUKM TIOC/Ie BKITIOUe-
HMSI KaMbpaTopa 6yaeT mpou3BeneHa 6JI0KMPOBKa paboThI KIallaHOB,
a Takke Ha HKpaHe MOSBUTCS COOOIIEeHNe 00 OUIMOKe ¢ OMYCaHUEM
HECOOTBETCTBUSI BepXHMX IIPeJieIoB M3MepeHMi1 ITpeobpasoBaTesieit
JaBJIEHMS.

7.13.6 TIpoBepbTe MOPSIIOK MOAKIIOUEHMS ITpeobpa3oBaTesneil. B cryuae
MCIIOJIb30BaHMs TOJILKO OJHOTO IpeobpasoBaTeris, Ha cTOKY N22 1 N2 3
JOJDKHBI OBITH YCTAHOBJIEHBI 3aTTYIIIKM, €C/TU VCIIONb3YeTCs ABa IIpeobpa-
30BaTessd — 3aMIYLIKY YCTAHOBUTE Ha CTOMKY N2 3.

7.13.7 MogkmounTe KaaubpaTop K CeTU MUTAHUS U BKITIOUNUTE €ro.

7.13.8 BpIiTionHUTE Omepanyuu, onMcaHHbie B 7.3 U 7.4, KOHTPOJIUPYS
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repMeTMYHOCTh YCTAHOBJIEHHBIX IIPeoOpa3oBaTesieil JaBlIeHus, B criydae
MIpOTeveK MpepBuTe paboTy U YCTPaHUTE HEMUCITPABHOCTb.

7.13.9 B pexxume 3amaHus gaBjaeHUS CO3JaliTe JaBjaeHMe, COOTBETCTBY-
Iolllee BepXHEMY IMpefeTy M3MepeHuii Ha MOAK/IIOYEeHHOM ITpeobpa3oBaTe-
ne. [Tepeiinute B peXXuM U3MepeHUs U TPOBEPhTE FePMETUUYHOCTb CUCTEMBI.

7.13.10 ITpu ycnieliHOM BbITIOJIHEHMM ITyHKTA 7.13.9 cHOBa Npou3Beau-
Te MOJIHBIV c6pOC JaBieHusl. BeIKIouTe KaamopaTop. YCTaHOBUTE KPbIII-
Ky 6JI0Ka YIIpaBJIeHUS.

7.13.11 Eci repMeTUYHOCTM He YOaJoCh TOCTUTHYTb, HEOOXOmM-
MO 3aMEHUTDb YIUIOTHEHME U/WUIY IPOBEPUTH CTEIIeHb 3aTKKU ITPeod-
pasoBaTesIsl Ha CTOVKe Kanubparopa. IIOBTOpUTe onepanyu COrIacHO
7.13.3-7.13.10.

8 TexHMYECKOe 00CTYy)KMBAHME

8.1 Ins1 mopmepskaHust KaambpaTopa B UCIIPABHOM COCTOSIHMM HeO6XO0-
VMO TIPOBOJIUTH €KeTHEBHOE U TEKyIIee 06CTyKMBaHME.

8.2 ExxelHEBHOE TEXHMYECKOE OOCTyKMBaHKE.

8.2.1 IIpou3Benure BHEIIHUI OCMOTpP, OUYUCTUTE OT 3arpsi3HEHU
Y TIBUTU CYXO¥ UMCTO¥ candeTKoiA.

8.2.2 TIpoBepuTh YpOBEHb paboueii SKUAKOCTHU. IoNUTh PabouyIo SKI/I-
KOCTb ITpU HEOOXOAMMOCTH.

8.3 Texylee TeXHUYECKOE OOCTY>KMBAHME.

8.3.1 BeinomHUTH onepanuu 1. 8.2

8.3.2 [TpombIBKa (PMIBTPYIOIIETO 31eMeHTa GUIbTpa (MM ero 3aMeHa).

8.3.2.1 lllecturpanHbIM KiI0uoM N2 5 oTkpyTuTe 4 BuHTa 6 (Puc 3), Kpe-
MSIIMX KPBIIIKY 2 ¥ OTCOeOUMHUTE ee OT KopIyca puibTpa.

8.3.2.2 lllecTurpaHHbIM KiIt04OM N25 OTKPYTUTE TE€XHOJIOTMYECKUIA
BUHT 5.

8.3.2.3 TynbIM, IIJIaCTUKOBBIM CTEPKHEM AVaMeTPOM IIPUMEPHO 6 MM
HaJaBuTe Ha QUIBTPYIOLIMIL S/IeMEeHT Yepe3 TEXHOJIOIMUeCcKoe OTBepCTe
IIO ero BbIXO/Ia M3 KopIiryca GuiIbTpa.

8.3.2.4 OuIbTPYOIINI 97IeMeHT IpoMoiiTe B urcTom 6eHsuHe (B 70
— TV 38.101913-82, l'aymoma — TV 38.401-67-108-92, Hedpac — I'OCT
8505-80). [TpocymmTe GUIBTPYIONINIL SJIEMEHT.

8.3.2.5 BcTaBbTe GUIBTPYIOIINI 97IEMEHT B KOPIYC GUIbTpa.

8.3.2.6 YcTaHOBUTE KPBILIKY PUIBTPA U TEXHOTOTMYECKMIT BUHT, TIPe]I-
BapUTETbHO TPOBEPUB 11€JI0OCTHOCTH Pe3UHOBOTO KOJbIIA U pe3uHOMeTal-
JINYECKOTO YIJIOTHEHMSI.
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8.3.2.7 3ameHy GUIBTPYIOIIETO IEeMEHTA ITPOU3BOAUTH 10 Mepe Heob-
XOOUMOCTM.

8.3.3 Tekylee 06CIy>kKMBaHMe CUIIOBOTO OJI0KA.

8.3.3.1 BeIK/TrouMTe KaImMbpaTop ¥ OTCOEIVHNUTE €r0 OT 3JIEKTPUIECKON CeTH;

8.3.3.2 CHMMMTE KPBIIIKY CUJIOBOTO 6JI0KA;

8.3.3.3UncToi MSTrKOI BETOIUBIO YAAMUTe CTAPYI CMa3Ky C BUHTOB
apuKO-BUHTOBBIX nap (IIBIT)

8.3.3.4 HaHecuTe Ha BMHTBI HOBYI0O KOHCUCTEHTHYI0 cMma3sky Shell
GADUS (momyckaeTcst ucronb30BaTh cMasKy JIMTOJI — 24 TOCT 21150-87.

8.3.3.5 [IpoBepbTe OTCYTCTBUE IIOATEKOB paboueil KUIKOCTU
Y3 HaIpaB/SIONMX BTYJIOK IITOKOB OOBEMHBIX PeryisiTopoB. [TosiBie-
HMe c1e0B paboueit SKUIKOCTU TOBOPUT O U3HOCE YIVIOTHEHMII IITOKOB,
M3HOCE HAIPaBJ/ISIONIMX BTY/IOK. B maHHOM ciTyyae He06X0mMMO 00paTuT-
CS1 B CEPBUCHBINM LIEHTP MPOU3BOAUTEIS IJI1SI UX 3aMEHBI.

8.3.3.6 YcTaHOBUTE KPBILIKY CMJIOBOTO G/I0KA.

9 TpaHcCIOpTHUpPOBaHME U XpaHEHUE

9.1 TpaHCIIOpTUPOBAaHME.

9.1.1 KanubpaTopbl AOJKHBI TPaHCIIOPTMPOBATHCS BCEMM BUIAMMU
TPaHCIIOPTA B KPBITHIX TPAHCIIOPTHBIX CPEICTBAX (B TOM UMC/Ie aBUATPAHC-
MIOPTOM — B OTaIl/IMBaeMbIX, FepMETU3UPOBAHHBIX OTCEKAX) B COOTBETCTBUM
C TIpaBWIaMM IepeBO3KM I'PYy30B, JeiCTBYIONIMX Ha JaHHOM BU/Ie TPaHCTIOpTa.

9.1.2 TpaHCTIOPTUPOBaHME JODKHO MPOU3BOAUTHCS B TPAHCIIOPTHOM
Tape 3aBOJA M3TOTOBUTEJIS MU OPYToit Tape obecrieynBalolleit coxpaH-
HOCTh KayIMGpaTopa BO BpeMsI €ro TPaHCIIOPTUPOBAHMSI.

9.1.3 Bo BpeMs OTPy30YHO-Pa3TPy30UHbIX PabOT U TPAHCIIOPTUPOBA-
HUSI KaaubpaTopoB, YIIAKOBAHHBIX B TPAHCIIOPTHYIO Tapy, OHU He TOJIK-
HbI ITOJIBEPTaThCs yaapaM 1 BO3IEMCTBUIO aTMOChepHBIX 0caaKoB. Criocob
YKJIaAKV TPAHCIOPTHOI Tapbl, JOKEH UCKTI0UATh BO3MOKHOCTh Iepeme-
HIeHNsT KambpaTopa.

9.1.4 SJmyku (KOpoOKM) € KaaMbpaTopaMu JO/IKHBI TPAHCIIOPTHUPOBATh-
CS1 ¥ XpaHUTBCSI B COOTBETCTBUM C 0603HAUEHHBIMY MaHUITYISIIIVMOHHBI-

MM 3HaKaMU.
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9.2 XpaHeHMe KajmbpaTopa B 1a60PaTOPHBIX YCIOBUSIX.

9.2.1 Tlpu XpaHeHu KaaubpaTtopa B Ja60paTOPHBIX YCIOBUSIX HEOO-
XOIMMO ITPOTEPETh €T0 YNCTHIMMU caiPeTKaMy M HaKPbITh MTOJIUITUIEHO-
BBIMM KOJITIAaKaMMU.

9.2.2 Tpu AIUTETHPHOM XpaHeHMM B JIabopaTopuu HEOOXOIMMO CIUTD
pabouyro SKMIKOCTD M HAKPBITh KAIMOPATOP MOMUITUIEHOBBIM KOJIITAKOM.

9.3 XpaHeHMe KajmbpaTopa B CKIafCKOM ITOMEIeHUN.

9.3.1 IMepen MOCTaHOBKOIT KaIMOpaTOpa Ha XpaHeH e HeO6XOAMMO CJTUTh
pabouyIo KMAKOCTD 1 ITPOBECTU TEKYIIee TeXHUUeCKoe 06CTy:KMBaHMe.

9.3.2 IlpoTepeTh KaaubpaTOpP UMCTBIMU CaibeTKaMM M YIIaKOBaTh
B 3aBOZCKYIO YIIAKOBKY (MM aHAJIOTUUHYIO €i1).

9.3.3 Kanubpatop JOKeH XPaHUThCS B CYXOM, OTaIIMBA€MOM TOMe-
LIeHUM TIpU TeMIepaTrype He Hike +5 °C ¥ OTHOCUTENIbHO BIaXKHOCTY
Bo3ayxa He 6oee 80%.

10 Bo3MoO>XHbI€ HEMCIIPABHOCTM METOAbI X YCTPAaHEHUSA

HeucnpasHoctb MpuunHa HeucnpaBHOCTH MeTopa, ycTpaHeHus
Kanubpatop OTcyTCcTBYET HanpsKeHue MpoBepuTb HaNpsKeHUE U BbISICHUTb
He BKJIloYaeTcs B CETU NPUYKUHY €ro OTCyTCTBMUS
Cropen npenoxpaHuTtenb 3aMeHuUTb NpeaoxpaHuTenb
Boiwen u3 ctpos 610K 06paTnTbCs K Cneumanucty
ynpaBneHus

[asnenue B paboueit XnaKoct1 MHOroO MpowusBectu Nnpokayky pabouei

He Cco3JaeTca BO3ayxa XNAKOCTU.

MpucyTcTBYET yTEUKa

MpoBepuTb HAAEXHOCTb
nNpuUCcoeanHeHuN.

3abuTbl GuUnbTpyrOLLME
3NEMEHTBI.

Mpowussectn NpoMbIBKY GDUNLTPOB
WM UX 3aMEHY.

[laHHble Ha 3Kpa-
He He U3MEeHSKoTCS,
CEHCOPHbI BBOA,
He paboraeT.

Mpoun3sowno 3aBucaxue
CUCTEMDI

MNepe3arpy3utb kanubpaTop — Bbl-
K/OUYMUTE, OTK/IIOUUTE OT CETU NUTAHUSA,
BblxanTe 30 cekyHA, BKNHOUUTE.

11 MeToasl noBepKu

11.1 IToBepka kanubpatopoB AI'K Bcex MomuduKaLuii IpoOU3BOAUT-
CS1 B COOTBETCTBUM C MeTOAMKOI moBepkyu MIT AIT-02-2021 «Kanu6paTo-
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po! naBienust ATK. Metoguka nmoBepKu», yreepskaeHHoi OI'YIT «BHUVIM
um. [I.1. Menpgeneesa» 20 aBrycra 2021 r.

11.2 Kanmmbpatops! ATK moajiexkaT rocymapcTBeHHOI roBepke. ITepuo-
IVYHOCTb MOBepKyu — 1 pa3 B 1 rog.

12 TapaHTUiTHBIE 00SI3aTE/ILCTBA

12.1 V3roToBuTENb TApaHTUPYET COOTBETCTBME KaymmbpaTopa ATK Tpe-
6oBanusam TV 26.51.52-017-91357274-2021 AII. 078.000.000 rpu co6io-
JIeHU YCI0BUI TPAHCIIOPTUPOBAHMS, XpaHEeHUS U SKCIUTyaTaluu.

12.2 TapaHTMITHBIN CPOK 3KCILTyaTaluu — 12 mMecsueB co IHSI OTTPY3-
KM KajubpaTopa MoTpeouTeo.

12.3 CpegHuit CpOK CIY;KObI — He MeHee 8 JieT.

12.4 TapaHTusi He pacHpOCTPaHSIETCSI Ha BCe BUAbI YIUIOTHEHUN
U nedeKTbl, BOSHUKIIME MO0 MPUUMHE MHTEHCUBHON 3KCITyaTaluu
U IIPY HAIMYUM MeXaHUUeCKUX MMOBPesKaeHNIA.
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