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Hacrosimee pykoBoncTBO pacmpocTpansercs Ha peryiastop MHP-103
JalbHEUIIeM — PEryJIsiTOp) C Bepcuel mporpaMMHoro odecriedeHus e ke 04,

DKcITyaTalMOHHAsl JOKYMEHTAIUs Ha PEryJIATOpP COCTOUT U3 HACTOSIIErO Py-
KOBOJICTBA IO 3KCILTyaTalluk, COBMEIIEHHOTO ¢ (DOPMYIIIPOM.

[Io yCTOMYHMBOCTH M MPOYHOCTH K BO3JACKUCTBUIO YCIOBHM OKPYXAIOUIEH Cpe-
JIbl 1 MEXaHUYECKUX HArpy30K pPeryisarop cooTBeTcTByeT ucnonHenusm C3, P1, V1
no ['OCT P 52931.

Paspemienne ®@enepajbHOi CIYy:KObI IO 3KOJOTHYECKOMY, TE€XHOJIOTHYe-
ckomy U atomHomy Haa3opy (Pocrexnaasop) Ne PPC 00-048410ia mpumeHeHue
000py/10BaHMS HA ONACHBIX MPOM3BOACTBEHHBIX 00BEKTAX BHE B3PHIBOONACHBIX
30H.

Bce 3anucu B HacToAEM JOKYMEHTE ITPOU3BOIAT TOIBKO YEPHUIAMH, OTYET-
JUBO M akkypaTHo. [Ipu BBoJE perynaropa B SKCILTyaTalui0 HEOOXOANMMO OTMETHUTh
JaTy BBOJA pUOOpa B dKCILTYaTaLUIO.

DKCITyaTupyroiass Opraiu3aiusi HeCET OTBETCTBEHHOCTh 3a BEJCHUE 3allu-
cell BO BpeMsi dKCIUTyaTallud U XpaHeHUs u3zenus. PekiaMaluu Ha perysisTop ¢ He-
3aMOJIHEHHBIM PYKOBOJCTBOM IO 3KCIUTyaTalldd HE MPUHHUMAIOTCS, TapaHTUITHBIN
PEMOHT HE MPOU3BOAUTCS, FrapaHTUHHBIE 00S13aTENHCTBA AHHYJIUPYIOTCS.

IlepeyeHb yCJI0BHBIX 0003HAYEHUI U COKPALLEHH:

TCM  — Ttepmornpeobpa3oBaTeb COMPOTUBICHUS METHBIH,

TCIT  — TtepmornpeoOpa3oBaTesib COMMPOTUBICHUS TIATHHOBBIN;

RO — 3nauenue conporusieHuss TCM u TCII npu temmnepatype 0 °C;

W10 — otHomenue 3HaueHus conpotuienuss TCM u TCII npu remneparype
100%C k 3HaueHuro conpoTtusieHus mnpu temmneparype 0 °C;

NIl — U3MEPUTENBHBIN Tpeodpa3zoBaTelb;

t — Bpemd,

AIIl — anamoro-uudgpoBoit mpeodpazoBaTelb;

MMM — mHUpOTHO-UMITYJIBCHAS MOAYJIALINS,

[10 — MporpamMMHOe 00ecIeyeHue;

b1 — 0as3a JaHHEBIX,

[1K — MepCoHabHBIN KoMmbioTep THa IBM/PC;

[I3Y]l — penporpamMmmupyeMas NaMmsTh JAHHBIX MUKPOIIPOLIECCOPA,;

[I3VII — penporpammupyemMas naMaTh IPOrpaMM MUKPOIIPOLECCOPA,;

XO03Y — pacmupeHHas (BHEUIHsS) OTIepaTHBHAS TaMSTh MHKPOTIPOIIECCOPa;

O3Y  — BHYTpeHHss OlepaTUBHAs MaMsTh MUKPOIIPOIIECCOpa.
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1 TPEBOBAHMUS BE3OITACHOCTHU
1.1 Perynstop coorBeTcTBYeT TpeboBaHusM 6e3omacHocTu o I'OCT P 51350.

1.2 Perynarop oOecnednBaeT 3alluTy 4YeIOBEKa OT MOPaXEHUsS dJIEKTpUye-
ckuM TokoM 1o kinaccy O I'OCT 12.2.007.0.

1.3 K paboTte ¢ peryasiTopoM IOJKHBI JOIMYCKaThCs JIMIIA, UMEIOIIHe 00pa3o-
BaHHME HE HIKE CPEJIHEr0 TEXHUYECKOTO, MPOIIEAIINE HHCTPYKTAX IO TEXHUKE
6e3omacHocTH mpu padbote ¢ ycranoBkamu HampstkeHueM 10 1000B, osnakomen-
HbIE C HACTOAIIMM PyKOBOJICTBOM IO 3KCILTyaTalluH.

1.4 JIroOble MOAKIIOUEHHUS K PETYISATOPY MPOU3BOAUTH TOJIBKO MPHU OTKIIIO-
YECHHOM [TUTAHUMU.

1.5 /10 OTBETCTBEHHOTO OpraHa JIOJDKHO OBITH TOBEICHO, YTO OOecriedynBaeMast
npuOOpPOM 3aluTa MOXKET OBITh HEIPHEKTUBHOH, €Cld MPUOOp IKCILTYaTUPYIOT
crocoOoM, HE YKa3aHHBIM U3TOTOBUTEIIEM.
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2 OIIMCAHME ITPUBOPA U ITPUHIUITIOB EI'O PABOTbBI

2.1 Haznauenue uzaeaus
Perynstop Bxoaut B cuctemy npudopoB «ITIKOH-20»u npeanaznayueH amus:

* npeoOpa3oBaHUs BBIXOJHBIX cHUTHANOB nepBuuHbIX UII (rmaBHBIM 00pa3oM Tep-
mompeoOpasoBareieit conporusieHus TurnoB TCM u TCII) B coOTBETCTBYIONINE
u3MepsieMble (pU3rUecKre BEIMYUHEI (B TEMIIEPATYpY);

* BBOJIa HEOOXOAMMBIX TAHHBIX OT APYrux moayieit uyepe3 maructpais CAN-BUS
npu padote B coctaBe cucteMbl TOKOH-20;

e (dopMUpPOBaHUS YNPABISIOMINX CUTHAJIOB C HIMPOTHO-UMITYJICHOW MOIYJISIMEH
(LLIMM - curHajoB) Ha JOBYX CBSI3aHHBIX JHCKPETHBIX BBIXOJAax (mo 3 map) Juis
yIpaBJICHUS! PEBEPCUBHBIMU HCIIOJIHUTEHBIMUA MEXaHU3MaMU,

* peanM3alMy ANrOPUTMOB PETYIMPOBAHMS HAa OCHOBE BXOAHOW MH(OpMALUU 1O
IPOMOPLUUOHANBHO-TU(PPEPEHIIMATEHOMY 3aKOHY J[JI1 BBIPAOOTKH CUTHAJIOB
HINM;

e (¢dopMUpOBaHUS HA OCHOBE BXOJHON HMH(OPMALMU WM BPEMEHHU IUCKPETHBIX
YIPaBISIOUMX CUTHAJIOB Ha Pa3AeNbHBIX BBIXOJAX MO 3alMpOrpaMMUPOBAHHBIM
3aKOHAM C BBINMOJIHEHUEM apu(PMETHUYEeCKUX U JIOTMYECKUX ONepalui, BhIYHCIe-
HUEM alIreOpanvdecKux U TPUrOHOMETPUUECKUX (DYHKIIUA.

OO0nacTh MpUMEHEHUS — CUCTEMBI YIIPaBJIEHUS! TEXHOJIOTMYECKUMH TTpolecca-
MU B Pa3jMYHbIX OTPACIAX MPOMBINIJICHHOCTH, SHEPTETUKH U KOMMYHAJIbHOTO XO-
341iCTBA B YCIIOBHSIX KPYTJIOCYTOUHOM AKCIUTyaTallu, OTBEYAIOIUX TPeOOBaHUIM
kareropuu 3.1 ucnonnenuss YXJI 'OCT 15150. O0bekTbl ympaBieHUS TOJIKHBI
UMETb JOCTATOYHYIO0 MHEPIIMOHHOCTD U MOCTOSIHHBIE BpeMeHH He MeHee 5-10c.

2.2 TexHu4ecKue XapaKTePUCTUKH

2.2.1 C TOYKM 3peHHS BUIOB U KOJIMYECTBA BXOIHBIX U BBIXOJIHBIX CUTHAJIOB, B
HACTOSIIEE BPEMS PETYJISATOP BBIMMYCKaeTCs B equHCTBeHHOM ucrnomHeHuu 01. Xapak-
TEPUCTUKH PEryJIsiTOpa MpuBeeHbI B Tabnuie 2.1, BHenHuii Bua —Ha pucysnke 2.1.

2.2.2PerynsTop UMeerT:

e [llecTp OCHOBHBIX KaHAJIOB U3MEPEHUs aHANOroBbIX curHanos ot UII ¢ mo-
clenyroluM rpeodpa3oBaHueM B (PU3NYECKUE BEIUYUHBI.

e JlomoJHUTENBHBIN KaHall U3MEPEHUsI AaHAJIOTOBOT'O CUTHAJla OT BCTPOEHHO-
ro JIaT4uKa Temrepatypsl (IpUMEHSETCs, HallpUMep, B Ka4ecTBE JaTYHKa
TEMIIepaTyPbl XOJIOJHOTO CIias TEPMOTIAPHI).

» Bricokockopoctroii (10 300kboa) nntepdeiic mocieaoBaTeIbHOrO 0OMe-
Ha B Buae maructpanu CAN-BUS s Bo3aMOxkHOCTH HauaabHOW HACTPOii-
ku perynsropa c [1K, a Takxke 11 oOMeHa TaHHBIMU B TIpoliecce padboThl ¢
JIPYTUMU MOAYJISIMU, TIOAKTIOYEHHBIMHU K MAaruCTPaIH.

* BcnomorarensHbiil nHTEpPEiic mocnenoBaTeIpHOT0 oOMeHa RS-232.

e lllecth MHUCKPETHBIX YMPABISIONIMX BBIXOJAOB. MOTYT HCIOJIB30BATHCS
a100 MOMapHO AJI YIpaBiIeHUS PEBEPCUBHBIMU HCIIOTHUTEIbHBIMU MeXa-
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HU3MaMH 10 TIPUHIUITY «Ooubiie/MeHbIe» ¢ BO3MOXHOCThIO LITNM, mu6o
KQKIbIA BBIXOJ HE3aBHUCUMO ISl LIEJE€H CUTHAIM3AUUM U JTHCKPETHOTO
YIPaBJICHHUS.
OnauH TUCKPETHBINA BXOJ OOIIET0 Ha3HAYSHHS] TUIIA «CYXOW KOHTaKT».
Bcerpoennble 3HeproHe3aBUCHMbIE Yachl PeaibHOTO BpeMEHH, (PYHKIIMOHU-
PYIOILLKE U MPU OTKIKOYEHHOM MMUTAHUH.
JIByxcTpouHbIi ajipaBUTHO-IIU(GPOBON KUJKOKPUCTALTNYESCKUN TUCTUICH C
MOJICBETKOM JIJIsl MHAWKAIIUY 3HAaYE€HWW ¥ HA3BaHUW TapamMeTpOB IO BHIOO-
py MOJIb30BATENs COIVIACHO MEHIO, HACTPOCHHOMY Ha JTale IyCKOHaJa-
JIOYHBIX paboT, a Takke I HEKOTOPBIX ONEPALMid M0 YIPABICHUIO Pery-
JSTOPOM, B TOM YHCJIE KOPPEKTUPOBKHU MMAPAMETPOB.
Tpu MHOTOQYHKIIMOHATbHBIE KHOIKH JIJIs1 BBIOOpA MHIUIIUPYEMOM Ha JIHC-
wiee uHGopMalnu, BeIOOpa pexkruMa pabOThl U KOPPEKTUPOBKHU MapameT-
POB pEryJsaTopa.

2.2.3Perynarop BHITIOJIHEH HA OCHOBE MHUKPOTPOIIECCOpa U CHAOXKEH Pempo-
rpaMMHUPYEMOI TaMSITBIO C AIEKTPUIECKON 3aMUCHIO0 U CTUPAHUEM HHPOPMAITUU AJIs
XpaHEHHUs HAacTpoeK mosb3oBarens. [IporpammHoe obecnieueHrne MHUKpPOIPOIeccopa
BKIItouaeT B cebs 6azoBoe I[1O, koTopoe Mpu HACTpOWKE HA KOHKPETHBIH OOBEKT
JIOJDKHO OBITH JOTOJTHEHO 3arpyxaembim [10.

2.2.4 bazoBoe mporpaMMHOe 0OeCIIeUeHHEe MHUKPOIIpoIleccopa, UMEroIeecs B
KQKJIOM 9K3EMILISIPE PETYIISATOPA TPH BBIMYCKE C MPEINPUATUSI-U3TOTOBUTENS, 00ec-
NIEYNBACT:

Hactpoliky OCHOBHBIX MapameTpoB peryisaropa ¢ nomoupo 1K uepes
CAN-BUS unTepdeiic.

M3mepeHne BXOIHBIX aHAJIOTOBBIX CUTHANIOB, nocrynaromux ot UII. B uc-
noiHeHuu 01 3To BeTMYMHBI HANIPsDKEHUH U conpoTuBienuit UII.

Ha xax1oM OCHOBHOM KaHajle pacueT TeMIIepaTypbl, ©”3MEPEHHON TEPMO-
npeoOpa3oBaTeneM CONPOTUBJICHHUS ¢ HOMUHAIBHBIM CONPOTUBICHHEM OT
50 OMm go 10000m, megusiM tHna TCM ¢ W1o=1.428unu ¢ W;0=1.426,
mratuHOBEIM THIa TCII ¢ W1o=1.385umm ¢ Wip=1.391.

Brruucnenue temneparypsl 10 3HAYEHUIO CUTHAJIA C JIOMOJHUTEIBHOIO Ka-
Haja OT BCTPOEHHOIO JIaTYHKA.

Wunukanuio Ha angaBUTHO-IUM(POBOM JABYXCTPOUHOM HHIUKATOPE CO-
crosaust 10 3 kaHanoB yrnpasienus LLIMM, a takxe no 200 napametpos B
OCHOBHOM MEHIO U JI0 56 B MEHIO apXHUBOB.

Koppeknuto napaMeTpoB OCHOBHOI'O MEHIO YEPE3 NUCIIEN U BO3MOKHOCTD
PYYHOT'O YIPABJICHHS BBIXOJHBIMU CUTHAJIAMH.

®opmupoBanue 10 3 BeIXoAHbIX curHanoB MM c 3aganHbIMU XapakTe-
PUCTHKAMM.

3amury Hanbojee BaXHOM MH(pOpManuM 4Yepe3 JBYXYPOBHEBYIO CHUCTEMY
apoJei.
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Pucynok 2.1 —BHemHuii Bua 1 Hymepalus KJIeMM peryisropa
a) BUJ COOKY; 0) ¢ epeHel naHem

Tabmuia 2.1 —Koan4ecTBO U THTI BXOJOB M BBIXOJOB PETYJISATOPA

[TapameTp 3HaueHue [Tpumeuanus
KonnuecTBo KaHaJIOB 13- 6 Tun UIT conporusnenus: TCM/TCIT
MEpPEHHSI CONPOTUBIICHUS Cxema nogxitouenust UI1 conporusieHus: 4-x mpoBoiHAs
(HanpspKeHwMst) Juanazon UIT nanpsokenus: 0-100mB
KonnuecTBo kaHanoB u3- HET
MEpPEHHUsI CUJIbI TOKA
BcTpoennslit gaTunk Tem- €CTh
nepaTypsl
KonnyecTBo TUCKpETHBIX 6 Hywmeparust Beixomos (0..5). Tum BeIX010B: onTopesie
BBIXOJIOB MOCTOSIHHOTO / IepeMEHHOro ToKa (cM. Tabiuiry 2.2)
- B TOM YHCJI€ KOJIMYeCTBO | Ji0 3map | MeHbInii (4eTHBIN) HOMEP — BBIXO Ha <«OO0JIBIIIE,
BbIX010B ¢ IIIUM BBIXOJIOB C | OOJNbIHi  (HEUETHBIN) HOMEP — BBIXO HA «MEHBIIIE.
COCETHUMU
HOMepaMu
- B TOM YHCJIE KOJINYECTBO 6-N N- KOJTM4YECTBO Map BBIXOJIOB, UCIIONIBb30BaHHOE A1t [IIMM
pa3JesIbHBIX BBIXOJIOB
KonnuecTBo 1MCKpETHBIX 1 Tun Bxoza: Cyxoil KOHTaKT
BXOJIOB Hampsixenue B pazoMkHyTOM coctosinun: 18—36B
Tox yepe3 3aMKHYTHIN KOHTaKT: 6—10MA
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Tabnuna 2.2 —DnexTpuyecKue XapaKTepUCTUKA OCHOBHBIX BBIXOJIOB PETYISITOpa

[Tapametp En. uzm. 3HayeHue
KnroueBont anemMeHT OIITOpEIE
KoMMmyTHpyemoe HanpspKeHHne Harpy3Ku B min =/~12
B max =550; ~390

Tok Harpy3ku

- IJINTEJILHO A max 0,7

- B TeUeHHE 1 MUHYTHI 1

[Tagenve HaNpsHDKEHUS HA KITFOYE BO BKJI. COCTOSTHUU:

- TIpY TOKe Harpy3ku SOMA B max 1,3

- ipu Toke Harpy3ku 0,7 A 2,6
Hanpspkenue n30Jisiuy BBIXOA0B OT ocTalibHOM cxembl | B neiicte. | 1000
Hanpspkenne n30s11Mu BBIX0JI0B APYT OT Jpyra B neiicts. | 1000
Bpems BkitoueHust MC max 5
Bpewst BeIKTIOUCHUS MC max 0,5

2.2.5Ha srane Hactpoiiku B coctaB [10 1151 KaKa0ro KOHKPETHOrO 00bEeKTa J0I-
KEH OBITh 3arpy>KeH JOMOJIHUTENIbHBIN HA0Op 3a7ay BEIYMCICHUS U JIOTHKH, BBITIOIHSIIO-
IMA 3aJaHHbI anropuT™ (OPMUPOBAHUS BBIXOAHBIX CUrHaoOB. [Ipu HeoOXxomuMocTH
MOTYT OBbITh 3arpy’KE€HbI 33/1a4l apXUBUPOBAHMS HEKOTOPBIX MapamMeTpoB Ui UX IMOCIe-
JYIOILIEr0 MPOCMOTpa € LEeNbio aHanu3a. O0lee KOJMYECTBO 3arpyKaeMbIX 3aj1ad — JI0
256.3amaun GpopmMupyrOTCs Ha ocHOBe xpaHsimxcs B b/ anmroputmoB. O030pHbIH Tiepe-
YeHb aJITOPUTMOB TIPUBEICH B Ta0OmmIle 2.3,moapoOHbIN —B Tabmmie b.2.

Tabnuna 2.3 —3arpyxaemMble 3a7a4 PeryiasTopa

HauMmeHnoBanue

KoaunuecTBO

¢ MM

[TponopumonansHo-mup hepernnanpaoe ([111) perynuposanue

Ho 3, Ha mobyto
1apy BBIXOJIOB

[To3unmoHHOE pEryJIupoBaHUE MO U3MEPSIEMBIM U BBIUUCIISIE-
MBIM TTapaMeTpaM THUIIA «OOJIBIIIE», «MEHBIIIE», «HAXO0XKICHUE

Jlo 6, Ha mo00i
BBIXOJ1, HE UCIIOJIb-

B JIOIYCKE» 3yembid kak [HITUM
[To3unroHHOE peryIMpoBaHKUe MO0 BPEMEHH CYTOK (B TOM "

YHCJIC C YICTOM BBIXOJHBIX M MTPa3JHUIHBIX JTHEH) -
HN3mepenue remneparypsbl TEpMONIAPOU Jlo 6 )
CTtaHIapTHBIN TeMIepaTypHbIi rpaduK OTOTIICHUS 4 tuna
BBoauMmeblii TemnepaTypHbii rpad)MK OTOTUICHUS 1

Breimonnenue apudmernyeckux oneparuit (+, —, *, /)

Brruncienne anrebpandeckux gynxumii (In, €, v, XY)

Brrurcienue TpuronoMeTpuueckux GyHkiui (Sin, Cos)

Brimonnaenune norndyeckux onepanwii (M, MW, naBepcusi)

He orpannueno 2

[Touck skcTpemyma

2
He orpannueno )
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[Tponomkenne Tadauis 2.3

HaumenoBanue KoJsnuecTBo

= 2
BrIunciieHne npounx crenualibHbix GyHKIUN (cpaBHEHHE, He orpanmueso 2

BBIOOP OJTHOTO M3 ABYX MapaMeTPOB, OTPAHUYCHHE MTpUpaIlie-
HUS, allepUOIMYECKUM PUILTP, CpeIHEE 3HAUCHUE, KYCOUHO-
JIMHEIHAS almmpOKCUMAIINs, 30Ha HEUYBCTBUTCIILHOCTH H T.I1.)

o o *2
ApXxuB 3HaUEHUM Mo yacam rayouHoi 16, 32mmm 64 cytok He orpannueno )

o o *2
ApXI/IB SHAYCHHUHU 110 USMCPUTCIbHBIM HHTCPBAJIaM 3a/1aHHOU He OT'PaHHUYCHO )

mmrenabHocTd (0T 1 1o 30 MunyT) riryounorn 14403naueHuit

v 2
BBox TpeOyeMbIX NapaMeTpoOB U3 COCETHUX MOAYJIEH uepes He orpannueso -

unrepdeiic CAN BUS

[Tpumeuanus:

1. ITo yncay BXOJHBIX aHAIOTOBBIX KaHAJIOB.

2.B npenenax MakCMMaabHO BO3MOXKHOTO KOJTMYECTBA 3arpy’KaeMbIX 3a7a4 WA TPEOYIOMErocs
o0beMa naMATH

2.2.6PerynsaTop n3MepsieT BEIXOJAHBIC curHabI iepBuaHbIX U1 B cregyromux
npeaenax:

e comportusiearne 50 — 1000wm;

e Hanpspkenune 0 — 100mB.

[TorpemHocTy U3MEpEeHus NMpUBEEHbI B TabuIe 2.4.

Tabnuna 2.4-IlorpentHoctu u3MepeHusi CUrHanoB nepBuyHbIx UI1

M3MepsieMbiii husmaeckuii Jlnara3oH U3MEHEHHUs [Ipenen I[UonyCKaeMoﬁ
apamerp 3HAYEHMs mapamMeTpa | abCOMIOTHOMN MOTPEIIHOCTH
MIN MAX U3MEpPEHUS
ComnporuBnerune, Om 50 250 + 0,050m
250 1000 +0,20Mm
Hanpsoxenue, MB 0 100 + 0,04mB
Temneparypa BHyTPEHHETO
z[aTqua, ‘?ICp 77 0 70 +2°C

2.2.7TIpenensl gomyckaeMoi mpuBeAeHHON morpemHocT (On) mpeobpa3oBa-
HUS N3MEPEHHBIX 3HAYECHUW CONPOTUBIICHHS U HAMIPSKEHUS B 3HAYEHUS (PU3NUECKUX
BEJIMYMH, M3MepsieMblx nepBuuHbM UII, mpu HOpMUpYyIOIIeM 3Ha4Y€HHH, PaBHOM
nuanaszony usMmepenus UI1, nmpuBenens! B Tabmmie 2.5.

2.2.8Perynsarop obecrieyrBacT MporpaMMHpoBaHue (HACTPOHKY) Ha KOHKPET-
HBIM TEXHOJOTHUYECKUI OOBEKT MyTEM 3amanusi TpeOyemoro Habopa 3amad, Tpedye-
MBbIX 3HAYEHUI MapamMeTpOB MU KOHCTAHT, BbIJIaBA€MbIX HAa WHIUKAIMIO MTapaMeTPOB.
Hactpoiika Bemmonnsercs ¢ momounsio [IK, umeroniero nugpoBoii kaHan CBS3U B
crannapre RS-232,uepe3 anantep «RS-232 — CAN-BUS»Brinmyckaembiii U3roro-
BUTENIEM peryistopa. Bo3mokHble BapuanTbl Habopa 3amaud conepxkarca B bJl
T10.06.115-09n0cTaBnseMoii ¢ peryasaTopoM Ha JTHCKE.
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Tabnuna 2.5 -TIlorpemnocT npeoOpa3oBaHusl CUTHAIOB U3MEPHUTEIbHBIX
npeoOpazoBatesell B 3HaUeHHS (PU3NICCKUX BEITHIHH

N3mepsiembiit | Anro- | HamMeHoBaHue U TUI U3MEpH- Jnama3on
GU3UYECKUN | pUTM TEJIBLHOTO TIpeoOpa3oBaTes MIN | MAX | &, %
napaMmerp 39| (maTumka)
Temmeparypa, | 0707 |[TCM wyo=1,428'0OCT 6651 -50 | 200 |+ 0,002
°C TCM w;0=1,4261'0OCT 6651 -50 | 200 |+ 0,002
TCII wy0=1,391I'OCT 6651 -50 | 400 |+ 0,004
TCIT Wy0~1,385I'0OCT 6651 -50 | 400 |+ 0,004
010D (Tepmomnapa:
tuna XK(L) TOCT P 50431-92 0 800 |+ 0,01
tuna XA(K) TOCT P 50431-92 0 |1300 |+ 0,02

2.2.9Perymsarop obecnieunBaeT nepeaady Ha [1K mo 3ampocy depes uatepdeiic
CAN-BUS n100b1X U13MEPEHHBIX U paCUETHBIX MTapaMETPOB.

2.2.10PerynsaTop obecriednBaeT BO3MOKHOCTh UHIUKALIUUA HA JIBYXCTPOUYHOM
KUAKOKPUCTAJUIMYECKOM JIUCILJIEE J1aThl U BPEMEHM, COCTOSIHUS KaHAJIOB yIpaBJe-
Hus [I1M, a Takxe BbIOpaHHBIX MAPAMETPOB BMECTE C UX Ha3BaHUSAMH B OCHOBHOM
MEHIO U B MEHIO apXMBOB. B 0CHOBHOE MeHI0 MOXkeT ObITh BKItoueHO A0 200 mapa-
METPOB, B MEHIO apXHBOB — JI0 56 apXUBHBIX MapaMeTpoB (apXHUBHI YaCOB WJIM WH-
TEPBAJIOB) C BO3MOXHOCTBIO MTPOCMOTpPa Ka)JIOTO apXuBa Ha BCIO TIyOuHY. BeiOop
UHAUIHPYEMOrO0 MapaMeTpa BBIMOJHAETCA C MOMOIIBI0 JBYX PACIOJIOKEHHBIX Ha
JMLIEBOM MaHENIN KHOIMOK IPOKPYTKH MEHIO. B OCHOBHOE MEHIO 10ITyCKAaeTCsl BKIIIO-
4yaTh pa3HOOOpa3HbIe MapaMeTphl, UMEIOIINE BHYTPEHHEE IIPEICTaBICHHE B JOopMe C
IUTABAIOLIEH 3aIsITOM, a TaKKe LEJIOUMCIIEHHBIE U OMTOBBIE MapaMeTpbl. B meHro ap-
XHMBOB JIOMYCKAETCs BKIIOYATh TOJIBKO MapaMeTphl C MIIAaBAIOIICH 3aIATO!, SBISIOIIe-
Cs1 BBIXOJHBIMU IS 3a]1a4 aPXUBOB I10 YacaM U U3MEPUTEIIbHBIM HHTEPBAJIAM.

Hactpoiika MeHIO IPOM3BOIUTCS Ha ATale MyCcKOo-HalagouHbIX padboT. dopmar
MHAMKALMU YHCENl ¢ IUIaBalOUIel 3amsiTol yCTaHABIMBAECTCS A KaKIOrO IIyHKTa
OTJIEIBHO, YUCIIO 3HAKOB mocie 3amsitoi — ot 0 1o 4, mpu o01ieM KOJTU4YECTBE CHUM-
BOJIOB, N300payKArOIIUX YKMCIIO, BKIIFOYAsi 3HAK U JECATUYHYIO 3aMsTyr0 (TOUKY), paB-
HOM 8. butoBbie mapameTpsl n3o00paxkaroTcsi B Buae cumBoia «1» (@cruna) m «0»
(moxp). LlenounciieHHble MapaMeTpbl MOTYT, B 3aBUCHIMOCTH OT HACTPOWKH U BHYT-
pPEHHEro MpeJCTaBICHUS, UHIAUIMPOBATHCA KaK JEeCATUYHBbIC YHclia 0e3 3HaKa WM
HIeCTHaUaTUpUuHble yKcaa. [[nuHa Ha3zBaHusa napamerpa — 1o 12 cumBonoB pyc-
CKOTO W JIATUHCKOTO an(aBUTOB, U(PHI 1 3HaKH B Koauposke Windows.

2.2.11 B nporecce paboThl pPEryasTop oOecrneyrnBaeT BO3MOXKHOCTbh KOpPpEK-
IIUHU JKEJIAeMBIX IMapaMeTpPOB, HAIPUMED, YCTaBKU U KOIPHUIIMESHTOB HACTPONKH pe-
rynstopa, kak ¢ [IK gepe3 unrepderic CAN-BUS, tak u ¢ nauieBoil naHenu depes
MEHIO JIUCIUICS C TIOMOIIBI0O KHOTOK YIPAaBJICHUS MEHIO MPU HAIWYUU COOTBETCT-
BYIOIIIETO YPOBHS JOCTYTIA.
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2.2.12PerynsTop obecnieunBaeT MHANKAIIMIO HA CBETOJAMOIHBIX UHIUKATOPAX
JIMLEBOW TIaHENU COCTOSHHS NpuOopa (2 NBYXIBETHBIX WHAWKATOPA) M COCTOSHUS
BCEX BBIX0JIOB (6 OJTHOI[BETHBIX MHIMKATOPOB).

2.2.13Brixoanoit curnan WM Ha m0060ii mape BEIXOJ0B UMEET CIICAYIOIINE,
HE3aBHCHMBIE OT APYTHX Tap, BPEMEHHBIC XapaKTEPUCTUKU (B IEJIBIX CIUHHUIIAX
MUJUTACEKYHI):

o Tlepuoa IINUM Tyum 3amaeTcs npu HacTpolike He 6osee 65534mc.

e MuHuManbHas JIMTETLHOCTh UMITYJIbca Tmin 3aaeTcsi MpU HACTPOMKE B aMana-
30He OT 0 10 (Tym / 2) Mmc.

* Pacuernas murensHOCTh UMITyJbca LM Di nomkna gopMupoBarbesi B 3arpysxae-
Moi 3aj1aue (kak mpaBwio, [1]] - perynmpoBaHus) Kak 9UCIIO C IDIABAIOIICH 3aIsITOH B
nuanazore +100mporeHToB ¢ nepruoaoM Thopr (IIArOM peryIMpoBaHus).

e Pacuernas mmmrensHOCTh MMITysbca LIHUM Ty, nepecuntannas u3 Di B MUIIHCEKYH-
TTb1, TI0 20COJTFOTHOM BEJTMUMHE MOYKET U3MEHSATHCS B TUArazoHe OT Tmin 10 Typm-

* Henocpencrsennoe ynpasnenue Boixogamu LIMM BemmonHseTcs 1mo tauMepy c
gactoToit 50011, T.e. neprox HINMM u nutenbHOCTh UMITYJIbCa OTPaOATHIBAIOT-
Cs1 C TOYHOCTBIO 2 MC.

* Ilepuon Tpopr MOBTOpEHMS pacueToB BenMuuuHbI Di B perynstope 3agaeTcsi mpu
HacTpoiike 3anauu I1]] - perynupoBanus B auanasone ot 1 g0 254 cexyn ¢ ma-
rom 1 cexyHna, oTHaKO OTPabaThHIBAETCSI ¢ TOYHOCTHIO IO OJHOTO IUKJIA PabOThI
IpOrpamMMbl, KOTOPBIN MPU OOJBIIOM KOJIMYECTBE 3arpyKEHHBIX 3a7]a4 MOXKET CO-
CTaBJIATh O HECKOJBKUX CeKyHI. HoBoe paccunTaHHOe 3HaueHue Ty peajbHO
HAYMHAET OTPa0aTHIBATHCS TOJIBKO MOCTIE OKOHYAHUS TEKYIIETO Neproaa T yyym-

2.2.141lpu nactpoiike 3amau [I[IMIM BbIXOgHO#W CHUTHaN, COOTBETCTBYIOIIUN
MOJIOKUTEIFHOMY 3HAUEHUIO uMImyJibca Di, T.e. CUTHA «OOJIBIIIE» UIH «OTKPBITHE,
BBIZIACTCS HA BBIXOJl C YETHBIM HOoMepoM, T.e. 0, 2, 4coorBeTcTBenHo s [IIMMO-
[IMM?2 uepe3 Boixoanslie mapametpsl 0400, 0402, 0404Bbixo1HOM CUTHAT, COOTBET-
CTBYIOIIMN OTPHUIIATEIILHOMY 3HAYEHUIO MMITyJIbca Di, T.e. CHTHaAN «MEHBIIe» Wi «3a-
KPBITHE», BBIIACTCS] HA BBIXOJI C OJMOKAUIIIMM OOJIBIIMM HEYETHBIM HOMEpOM, T.e. 1, 3, 5
cootBercTBeHHO 1151 LITUMO-IIINMZ2 yepes Boixoausie napametpsl 0401, 0403, 0405.

2.2.15Perynarop obecneynBaeT BO3MOXKHOCTh BBIYHMCIICHUS CPEHEUYACOBBIX
3HAYCHHUU JTIOOBIX JKEJIAeMbIX MapaMeTPOB, X COXPAHCHHs B YACOBBIX apXHUBaX TITy-
ounolt 16, 32unu 64 cyToK ¢ BO3MOKHOCTBIO IIPOCMOTPA Yepe3 MEHIO TUCILIES.

2.2.16 Perynstop obGecnieunBaeT BO3MOKHOCTh BBIYMCIICHUSI CPEHUX 3Haye-
HUH JTIOOBIX KeJTaeMbIX MMapaMeTpOB 3a WHTEPBA, JUIUTEIHLHOCTh KOTOPOTO HACcTpau-
BaeTCs Ha dTarne Hamaiku B auana3zoHe ot 1 g0 30 MuHyT. YKa3zaHHbIE CpelHUE 3HA-
YEHHUS MOTYT OBITh COXpaHEHBl B apXuBax WHTepBaioB TiyouHon 14403HaueHuii c
BO3MO>KHOCTBIO MTOCIIEAYIONIEro MPOCMOTPa Yepe3 MEHIO TUCILIES.

2.2.17 Perynstop obOecrnieunBaeT BBIYHCIICHHE JKCTpEeMajbHBIX (MaKCHMajlb-
HBIX ¥ MHHUMAJILHBIX) 3HAYCHHUN JTFOOBIX JKEITAaeMbIX MapaMeTPOB C NMPHUBSI3KOW UX K
MOMEHTY BPEMEHH B IpejesiaX U3MEPUTEIbHBIX HHTEPBAJIOB U YacOB, M BO3MOXKHO-
CTBIO COXPAHECHUS IKCTPEMATBHBIX 3HAYCHUI B ApXUBAaX COOTBETCTBYIOIIETO BUIA.
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2.2.18 Perynsrop obecriednBaeT 3alllUTy OT HECAHKIIMOHMPOBAHHOTO YTEHUS U
M3MEHEHHs 3aBOJICKHMX U PabOuMX HACTPOEK Yepes IBYXYPOBHEBYIO CHCTEMY HApOJICH.

2.2.19Perynarop obecrneurBaeT coxpaHeHrne 06e3 UCKaxeHus: HHOpPMaIK O BBe-
JICHHBIX KOHCTaHTaX, 33/1a4aX M XapaKTepUCTUKAX, Pa3MEILEHHBIX B MIOCTOSHHOM penpo-
rpPaMMHPYEMOH TTAMSITH C IEKTPHUYSCKHM CTHpaHueM U 3anuchio mHpopmarmu ([13VTI,
I13VY]1), B Teuenue Bcero cpoka ciay:x0bl. Urcno ukiios nepesamucu 10 100000.

2.2.20Perynsarop obecrnieunBaeT COXpaHeHHE 0€3 UCKaKEHUS AaThl U BPEMEHH,
CPE/IHEYaCOBbIX U apPXMBHBIX MapaMeTpOB, Pa3MEIICHHbIX B ONEPATUBHON MaMSTH
(XO3Y) ¢ nmutaHueM OT BCTPOCHHOH JIMTHEBOW OaTapeiKu, B TEUCHHE HE MEHEe
10 00QgacoB ¢ MOMEHTa OTKJIFOUCHHS TIEPBUYHOTO UCTOYHUKA TUTAHMUS.

2.2.211lutanue peryisTopa — BHEIIHUNA UCTOYHUK MOCTOSTHHOTO TOKa Hamps-
»kennem 18—36B. [ToTpebnsiemas momHOCTh He Oosiee 3 BT.

2.2.22 VI3onauusa U3MEPUTETIbHBIX JJIEKTPUUYECKUX IIETIe OTHOCUTEIHHO IIe-
neil muTaHus BBIIEPKMBAET B TeueHHe 1 MUHYTHI AeiicTBHE HCHBITATEIHHOIO Ha-
NPSDKEHUS MTPAKTUUYECKH cHHycouaanbHON ¢opMmbl ammmutynoi 500 B, wactoToii ot
45 o 65111 Mpu HOPMAJIBHBIX KIIMMATHYECKUX YCITOBUSIX.

2.2.23 MUHUMAaIBHO JOMYCTUMOE AJIEKTPUYECKOE CONMPOTUBIICHHE HU30JSIUU
ANIEKTPUUYECKUX LeNel MUTaHWS OTHOCHUTENbHO Kopmyca He menee 20 MOwm mpu
HOpPMAaJIbHBIX KIMMATHYECKUX YCIOBHSIX.

2.2.24PerynsaTop yCTOWYUB M TIPOUYCH K BO3JICHCTBUIO TEMIIEPATYPHI M BIIAXK-
HOCTH OKpYXaroIero Bo3ayxa coriacHo rpymme ucrnoiaHenus C3 mo 'OCT P 52931.

2.2.25Perynarop yCTOMYMB U MPOYEH K BO3JACHCTBHIO aTMOC(HEPHOIo JIaBie-
HUs cornacHo rpymnmne ucnonnenus P1 no 'OCT P 52931.

2.2.26Perynarop yCTOWYUB U MPOYEH K BO3ACHCTBUIO MEXAHMUYECKHUX HArpy-
30K coryiacHo rpynne ucnojgnenus L1 mo 'OCT P 52931.

2.2.27 3aluileHHoCTh PeryjasTopa OT MPOHUKHOBEHHUS BOJIbI M BHEIIHUX
TBEPABIX MPEAMETOB cOOTBETCTBYET creneHu 3amuThl |P20mo OCT 14254.

2.2.28PerynsaTop mpoyeH K BO3JECUCTBUIO KIMMAaTHYECKUX (DAKTOPOB U Mexa-
HUYECKUX HArpy30K B TPAHCIIOPTHOW Tape MPH TPAHCHOPTUPOBAHUHU aBTOMOOWIIb-
HBIM U JKEJIE3HOJOPOKHBIM TPAHCIIOPTOM, a TaKXKE aBHATPAHCIIOPTOM B F€PMETHU3H-
POBaHHBIX U OTAIIUBaeMbIX oTcekax B cooTBeTcTBUM ¢ ['OCT P 52931 .

2.2.29T"abapuTHbIe pa3Mepsl perynsiropa He npesbimaoT 11k 70x65 mm.
2.2.30Macca perynstopa He 6osee 0,5kr.

2.2.31Cpennsist Hapabotka Ha oTka3 He meHee 25000u. Kputepuem otkasza
ABJISIETCS HECOOTBETCTBUE TpeOoBaHusM TY 4217-022-44147075-12.

2.2.32Cpennuii cpok ciryx0b1 He MmeHee 12 et. Kpureprem npenenbHoro cocTos-
HUS SIBJISIETCS TIPEBBIIIeHUE 3aTpat Ha peMOHT 50%CTOMMOCTH HOBOTO TIpUOOpa.

2.2.33Cpennee BpeMsi BOCCTAHOBIIEHUSI paOOTOCIIOCOOHOTO COCTOSIHUS HE 00-
aee 4 u.
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2.3 YcrpoiicTBO U padoTa npudopa

2.3.1 Koncmpykuyus u oouiue npunyunsl padomal

2.3.1.1 Perynarop BBINOJHEH Ha OCHOBE MHKpOIIpoOIleccopa ceMelcTBa
LPC2xXX, cHaO>k€HHOTO MHKPOCXEMOW BHEIIHEH ONepaTUBHOM MaMATHU C JTOCTYII-
HbIM o0beMoM 128 Ko6aiiT, a Takke HaOOPOM BCIIOMOTATENIBHBIX YCTPONCTB JJIsI cUe-
Ta aCTPOHOMHUYECKOT'O BPEMEHH, OpraHU3al[ii U3MEpeHuil, oOMeHa o uuTepdeiicam
CBSI3U, UHANKALUKA U (POPMUPOBAHUS BHIXOIHBIX CUTHAJIOB.

2.3.1.2KOHCTPYKTHBHO PETYJIATOP BBIIIOJIHEH B IJIACTMAaCCOBOM KOPITyCe TUIIA
Railtec @ipoussoactso pupmer OKW). Kopryc npeaHa3HadeH ajis IUATOBOTO Kperl-
nenust Ha DIN-pennc. [lonkmroueHne Bcex BHEIIHUX CBs3el, kpoMme uHTepdeiica RS-
232, 1pou3BOANTCS K Pa3beMHBIM KIIEMMHBIM KOJIOJKAM TI0]T BUHT, PACIIONIOKEHHBIM
B OCHOBAaHWHU TOPIIEBBIX CTEHOK peryisitopa. HasHaueHue kiaemMM MpuBeeHO B Ta0-
mutie 3.1.IToakmouenue nnrepderica RS-232npouspoautcs k nopty USB kommbro-
Tepa ¢ nmomoursio agantepa USB — RS-2321'10.00.924epe3 4-kOHTaKTHBIA pa3beM
posetky tuna USB-A, pacronoskeHHbIN O] JIMIIEBOU MaHenblo npudopa. Haznaue-
HUE KOHTAKTOB pa3zbeMa mpuBeaeHo B Tabymiie 3.2. Ha BepxHel KpbIIIKe peryasTopa
PacCTONIOKEHBI OpraHbl YNPaBICHUS W WHAUKAIMH — TP MHOTO(QYHKIIMOHAIBHBIC
KHOIIKH, JBYXCTPOYHBIA KUIKOKPUCTAJUIMUECCKUN MUCIUICH M 8 CBETOIMOIHBIX WH-
JTUKaToOpoB (CM. pUCYHOK 2.1).

2.3.1.30cHOBHOI TPUHLIMIT PabOTHI PETYIATOPA 3AKITIOYAETCS B IUKINYECKOM
TIOBTOPEHHUHU C 33JaBaeMbIM NIPU HACTPOWKE MEPUOIOM (IIAroM peryIupoBaHus) Om-
peneneHHoM MocIe0BaTeIbHOCTH ONEpalvii BBOJA U MpeoOpa3oBaHus HH(OPMAIIIH
C BblJauell pacCUUTAaHHBIX YIPABJISIOMINX CUTHAJIOB.

2.3.1.4]Ins cCHWKEHUS IIyMOB BO BXOJHBIX CHUTHAJaX M3MEPECHHBIC 3HAYCHUSI
HanpspkeHus Ha Bxonax AL nmporpaMMHO QUIBTPYIOTCS IyTeM BBIYMCICHHUS CPEI-
HEeTro apu(METHUECKOTO 3HAUCHUS JIJISi HECKOJIBKUX IMOCIEAHHUX IIIaroB PeryaupoBa-
Hust. YUCIIO MIaroB ycpeqHEHWs 3aJaeTcsi MPH HACTpOWKke B auamna3oHe oT 1 (et
dmibTpanun) no 8 (MakcuManbHas QUIBTPAIINS).

2.3.2 Cucmema napamempog pezyiaimopa

2.3.2.1Bce nanHble, HEOOXOIUMBIC JIJII HACTPOUKHU PETYJISATOPA U MOJydCHUs
pPE3yNBTaTOB €r0 padOThl B MPOIECCE AKCILTyaTalliH, JTOCTYIHBI Y€pe3 ero WHTEep-
delichl ¢ WCTOJMb30BaHUEM CHCTEMbI mapameTrpoB, xpansmeiics B bJl. Kaxmpii
npubOp B HEW paccMaTpuBaeTCs Kak MOAYJb cUCcTeMbl. Ero mporpamMmmHoe obecrte-
YeHUE COCTOMT W3 Habopa 3aaay, oOpabaThIBarONIMX MO 3aJaHHBIM AJTOPUTMAM
BXO/IHbIE€ MAPAMETPbl U KOHCTAHTHI /IS MOJYyYEHUS BBIXOJAHBIX MapaMeTpoB. U
napameTphl, U 3aJ1a91 MOTYT OBITh sKECTKUMM ¥ THOKMMH.

2.3.2.2 KoHcTaHTBI HCTIOIB3YIOTCS CPAaBHUTENBHO penako. [log koHcTaHTOM
HOpa3yMeBaeTCs YMCIEHHOE 3HaUeHNe, YCTAHOBJICHHOE Ha 3Tarle CO3JaHus O4epein
ruOkux 3amad (IepBOM 3Tare HACTPONKHM), HaxXonslleecs HEIMOCPEICTBEHHO B TeEJe
3aJaud, HEJIOCTYITHOE JIJIsl YTEHUs U U3MEHEHHUs yepes 11000 nurepdeiic.
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2.3.2.31log mapamMeTpoM TOJpa3yMeBaeTCsl €IWHUIA JAHHBIX, JTOCTYITHAS
W3BHE IMPU ONPEJCICHHBIX YCIOBUAX JJIA YTCHHS M 3amucu. Kaknplii mapamertp
BHYTPH MOMYJIS XapaKTepU3yeTcs AByMsI UMeHaMH (IIOJHBIM M KPATKUM), CBOUM HO-
MEpPOM B BHUJIC YETHIPEX3HAYHOT'O IIECTHAIATCPUIHOTO YKCIIa, Ha3HAYECHUEM, CIIO-
coOOM TIOCTyIa, pa3MelIeHHeM B MaMsTH W BHYTPEHHUM TMpeacTaBieHueM. [lapa-
METp Ha3bIBACTCS *KECTKHM, €CIIM €ro HOMEp 3aJlaH pa3padoTuyMKaMu TPOrPaMMBI
peryasaTopa M IMPH HACTPOMKE M3MEHEH ObITh HEe MOXeT. Eciu jke HoMep mapaMeTpy
NPYCBAMBAETCs Ha dTAIle CO3/IaHus 3a/1auH, TapaMeTp Ha3bIBaeTCs TMOKUM. 3HAYCHNS T1a-
paMeTpOB, JaKe pa3MEIIEHHBIX B MOCTOSHHOW MAMSTH M WTPAIOIIUX POJIb MOCTOSHHBIX
BEJIMYMH, MOTYT OBITh YCTAHOBJICHBI MJIM M3MEHEHBI HA BTOPOM 3Tarle HACTPOWKH WU B
nporiecce padoThl. OOpalieHne K mapaMeTpy BBITIOIHSIETCS Yepe3 ero HOMEDP.

2.3.2.4%KecTKHe 3a1a4u BXOAAT B 0230BOE MPOrPaMMHOE 00eCIIeueHue pery-
JSITOpaA, MOCTOSHHO MPUCYTCTBYIOIIEE B KAXKIOM dK3eMIULIpe Mpubopa, U sBISIOTCS
COCTaBHBIMH YaCTSIMU €T0 ONEpallMOHHON cucTeMbl. COCTaB )KECTKHUX 3aJ/1a4 3aBUCUT
TOJIBKO OT UCIIOJHEHHS Mpubopa M U3MEHEH ObITh HE MOXET. Bce BXOJHBIE U BbI-
XOJHBIE TTApAMETPHI KECTKUX 3a7ay TaKXKe SBJISAIOTCA sKecTKMMHM. CBOIHBIN Tepe-
YeHb JKECTKHUX 3a7a4 ¥ MapaMeTpoB, pa30UTHIA MO MCTIOJHEHUSM, TIPUBEACH B Tal0-
mutie b.1 npunoxenus b. B otnuuue ot npeasiaymei mogaenu MUP-61, nyist ocHoB-
Horo npumenenus peryistopa MUP-103 —pabotsr B pexxume [IINUM, 6a3oBoro mpo-
I'PaMMHOI0 00eCTeYeHHUsl HET0CTaTOYHO.

2.3.2.5]IpakTuecku BO BCEX CIydasx MPUMEHEHHs] HEOOXOIUMO MpeaBapu-
TEJIbHO BKJIIOUMTH B cocTaB [10 perynsaropa gonoaHuTenbHble THOKUe 3a0aun. I'uod-
KHe 33J]a4M 3arpyaroTcsl Ha IEPBOM JTare HACTPONKU AJi1 KOHKPETHOTO IPUMEHE-
Hus. V3 HUX cocTaBisieTcsl UCIONHsAEMasl BO BpeMs paboThl o4epeab 3aaa4, Gpopmu-
pyrolas Bce TpeOyeMble BBIXOAHbBIE TapaMeTpbl. boNbIIMHCTBO apaMeTpOB T'MOKUX
3a/1a4y TaKxke SBJSAITCS TMOKMMH. ['nOkue 3anaun GopMHUpPYIOTCS HA OCHOBE HaXo-
nammxcs B b/] anropurMoB. CBOJHBIN NEpeueHb aIrOPUTMOB PEryisiTOpa IpHBe-
neH B Tabnuue b.2 npunoxenus b. [Topsaok ¢popmupoBanus ouepenn ruOKux 3aaad
U3JI0%KEH B 3.3.

2.3.2.6I'u0kue 3aa4u B MPUHIIUAIIE MOTYT ObITh (JOHOBBIMH, TAHMEPHBIMHU 1
0 BbI30BY. POHOBAs 33/1aUa MCIOJHSICTCS B KaXXJOM OCHOBHOM ITHKJIE pabOThI Oa-
30BOT0 MPOTPAMMHOTO OOECIEUYEHUsI PerysaTopa 0e3 MPHUBSI3KH K ONpeaeTIeHHBIM
MOMEHTaM BpeMeHHu. TaliMepHasi 3aJaya MCIIOJHAETCS CTPOro 4epe3 3aJaHHbIE
IPOMEXYTKH BpeMeHH (HarmpuMmep, 3aJaHHOe YUCIIO pa3 B CEKYH]y). 3ajada Mo BbI-
30BY HCTIOJHSAETCS TOJBKO TpH CpabaThIBAHUH OMPE/ICICHHBIX BHEITHUX yCIOBUi. B
PETYIATOpPE pean30BaH TOJBKO aImmapat UCIIOTHEHUS ouepe Iy (POHOBBIX 3a/1a4.

2.3.2.711porpammel ais [1K, BeImosHsIONMEe YTEHHWE W 3alUCh IapaMeTPOB
perynsaropa: «TEJIETIOPT» T10.06.208, duanor-19» T10.06.200,6a3a naHHbBIX
perynsaropa T10.06.115-09,mocTaBnsitoTcss Ha JUCKE COBMECTHO C PETYJISITOPOM.
[Tporpamma «/lnanor-19» ncnonb3yercs 1l co3AaHus HAbopa 3arpyKaeMbIX 3a71ad.
Jl1st 3aHeceHus1 KOHKPETHBIX 3HauYeHHM mapameTpoB 6a3zoBoro 1O u 3arpyeHHbIX
ruOKUX 3a/ad Ha JdTame HacTpoWku ucnoib3dyerca nporpamma «TEJIEIIOPT». B
Ipoliecce IKCILTyaTallii COCTOSTHUE MapaMeTPOB PEryJsiTOpa, Kak MpaBuiio, yJaaieH-
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HOTO KOHTPOJISI Yepe3 MmocieAoBaTeabHble KaHanbl He TpedyeT. [lpu Heo6xoaumoctu
KaKUX-JTMOO MPOBEPOK AOCTYI K MapaMeTpaM BO3MOKEH C IMOMOUIbIO TOW ke Mpo-
rpamMmbl «TEJIEIIOPT». [loaxmouenue 1K k maructpamu CAN-BUS moxer BbI-
NOJHATHCS, Hanpumep, depes agantep USB — CAN-BUSAUN-89 T10.00.89npowus-
BozicTBa npeanpustus «KPEMT», moxxmouaemsrii k ceoboxaomy COM-nopry TIK.
HawnOosiee BaskHbIE B SKCIUTyaTallMM apaMeTPbl MOTYT ObITh BBIBEIECHBI HA WHIMKA-
IIUIO Y, BO3MOXKHO, KOPPEKIINIO, Yepe3 MEHIO AUCIUIES Ha JHMIEBOW MaHeIN perysis-
TOpa.

2.3.2.8l1o Ha3HAYEHHUIO BCE MapaMeTPhl JENATCS Ha CIENYIOIINE TPYIIIIbL:

* 3aBosckre KOHCTaHTHI («3K» mo TabmuiaM nepeyHs mapamerpoB), XapakTe-
pu3syromie 0COOEHHOCTH anmnapaTypbl. 3HAU€HUs KOHCTAHT 3aHOCSTCS HA MpEANpu-
ATUUA-U3TOTOBUTENIE U MPH IKCIUTyaTallud U3MEHEHBI ObITh HE MOTYT.

* [Tapamerps! HacTpoiiku («HIT» o Tabimiam nepedHs napameTpoB), odecrie-
YUBAOIIKE IPOTPAMMHMPOBAHNE PETYJIATOPA HA KOHKPETHOE PUMEHEHHUE. 3aHOCATCS
NOTPEOUTENIMU B TIEPHUO]] IMyCKO-HanagouHbeix padoT uepe3 I1K. Jloctyn k Tem ma-
pameTpaM, KOTOpbIE IUIAHUPYETCS KOPPEKTUPOBATh JOCTATOYHO YACTO, MOYKET OBITh
OPraHU30BaH 4Y€pPe3 MEHIO AUCILIES PEryJIATOPA, Ul YTEHUS U I KOPPEKTUPOBKH.

* Pacuetnpie mapamerpsl («P» mo TabnumaM mepedHst mapameTpoB), hopmu-
pyeMble pabOTaIOUIMMU 33/lad4aMH B MPOLECCE IKCIUIyaTalluu U COAEpIKaIINe OCHOB-
HBIE€ pe3yabTaThl X paboTel. Hanbonee BakHbIe mapaMeTpbl MOTYT OBITh BKIIOUEHBI
B MEHIO JIMCIUIES PEryJIsaTopa.

* CiyxeOHble mapaMeTpbl («C» 1o TabiuiaMm HepedHs: mapaMeTpoB), Coaep-
xKalye HHPOpMaIUIo, KOTOpasi MOKET MPUMEHSATHCS JJIsl OLICHKU MPaBUILHOCTH pa-
OOTBI B IIpoLIECCE IKCIUTyaTallMM U PEMOHTHO-IPOUIAKTUIECKUX paboTax.

2.3.2.9 C ToukM 3peHHs AOCTyNa K MapaMmeTpaM BbIAEISETCS HECKOJBKO
ypoBHEH (pa3fenbHBIX 10 YTEHHIO M 3aIMCH), TPUBEICHHBIX Janee B MOPSIKE TO-
BBIILICHUS TPHOPUTETA:

* [lonv3o6amensy, HU3MIMN NIPUOPUTET. MOXKET YNTATh M 3alMCBHIBATh Iapa-
METPBI, KOJI JOCTyIa KOTOPBIX paBeH «1».

* Hanaouux, BHITIOTHSIONIMN HACTPOMKY MpubOoOpa Ha KOHKPETHBIM TEXHOJIO-
TUYECKUN 00BEKT. MOXKET UMTaTh U 3aIMChIBATh MapaMeTPhl, KOJbI JOCTyIa K KOTO-
PBIM paBHBI «1» WK «2»,B TOM YHCIIE OUYE€pPE/Ib 3arpy>KaeMbIX 3ajad.

* Hacmpoiinuk, BHITIOTHAIONMNA HayaJdbHYIO HACTPOWKY IpuOopa Ha Tpei-
MPUSITAA-U3TOTOBUTENE. MOXKET YNTATh U 3alUCHIBATh MTAPAMETPHI, KOJBI JOCTYyNa K
KOTOPBIM HaxXOJATCs B Mpeienax oT «1» 10 «3»BKIIOUUTETBHO.

* Pazpadomuyuk, MaKCUMJIbHBIN PUOPUTET. MOKET UNTATh U 3alUCHIBATH TE
e napamerpsl, uto u Hacmpoiimjux. Kpome toro, B nporpammax 1K ects He onu-
CaHHbIE B TaHHOM PyKOBOJICTBE onepanuu, TOCTyIIHbIE TOJNbKO Pazpadomuuxy.

JlononuutensHO 00 ypoBHAX aocTymna cMm. 2.3.11.

2.3.2.10B MOMEHT BKJIFOUEHUS MUTAHUSI 0a30BOE MPOrpaMMHOE 0OeCIieueHue
npubopa caMOHACTPAaWBAETCs HA BApUAHT UCTIOTHEHUS PETYJIATOPA, a B JaIbHEHIIIEM
UTPaeT POJb ONEPANMOHHOW CHCTEMBI, TIOJl YIpPaBIEHHEM KOTOPOUW BBHITIONHSIOTCS



T10.00.103PD Jluct 17
BCe 3a/1a4u, Bo3yoxkeHHbIe Ha [10. B mepByto ouepenn 3T0 U3MeEpeHne BCEX aHAIOTro-
BBIX KaHAJIOB, MIMCIONIUXCS B JaHHOM BapuaHTe ucIonHeHus. Kpome Toro, 6a3oBoe
[1O Bemer cuer BpeMeHH, BBHITIOJHIECT WHANKAIIUIO HA JUCIJIEE, OTBEYAeT HA BHEII-
Hue 3anpockl o unrepdeiicam CAN BUS u RS-232 nepuoanvecku npoBoauT ca-
MOKOHTPOJIb perynsaropa. B coctas 6a3osoro 1O BxoauT MoHUTOp (HhOHOBBIX 3aj1ad,
yIpaBJIAIONUi paboTo# ouepean «rHOKMX» 3a/1ad, 3arpy’KEHHbIX Ha dTaIle IMyCKOHa-
JaJ0YHBIX pabOT M3 KOHKPETHOTO MPOEKTa. ITO Bce 0€3 NCKITIOUCHUS 3a/1a4d pacye-
Ta, HAKOILJICHUS, PETYJIMPOBAHMS, apXUBHPOBAHMS, a TaKXKe, NMPU HEOOXOIUMOCTH,
3a/ladyd BBOJIa BHEIIHHUX IMapaMeTpPoB W3 Apyrux monyneu uepe3 matepdeiic CAN
BUS. O6miee konu4ecTBo 3a1a4, 00padbaTbiBa€MbIX MOHUTOPOM, HE TIpeBbIIaeT 256.

2.3.2.11Kaxnas 3agada u3 3arpy>kKeHHOTO crucka (ouepenu) (OHOBBIX 3aaa4
UCITOJTHSCTCS. MOHHUTOPOM OJIMH Pa3 3a IMKJ OCHOBHOW IPOTrpaMMBI B TOPSJIKE €¢
pa3MerieHust B ouepeau. J[muTenpbHOCTh (POHOBOTO MHKJIA MPOTPAMMBI 3aBUCUT OT
KOJIMUeCTBa W TUIMA TMOKMX 3aj1a4, JeKUT B peaenax ot 1 o 5-10cekynn, u Bceraa
BbIpaBHUBaeTcs 0a30BbIM [1O 110 11€10T0 YKCaa CeKyH .

2.3.2.12 Perynstop MUP-103 ucnionnenust 01 B BJ1 na I1K npeacrasnen mo-
nynem ¢ Homepom 0921.

2.3.2.13Koundurypuposanue I[1O, T.e. 0TOOp 3arpy’kaemMbiX ajiropuTMOB U3
0a3bl JaHHBIX, COCTABIIEHUE CIIHMCKA 3arpy’kaeMbIX 3ajad, HACTPOMKa MU 3arpy3ka B
PEryJsiTOp BBINOJHAETCS JAUO0 HA MPEANPUSTHUU-U3TOTOBUTENE MO crenupuKaiuu
KOHKPETHOTO 3aKa3uuKa, J100, 0 COTNIACOBAaHUIO C 3aKa3YMKOM, UM CaMUM Ha 3Tarie
MyCKOHANIAI0YHBIX paboT. Jta onepanus BeinoiHserca Ha [1K ¢ momombio mocras-
JsIeMBbIX ¢ perynstopoM mporpamm «JIuamor-19»u «TEJIETIOPT».

2.3.2.14TlonHbIl mEpedYeHb 3arpy>kaeMbIX aJTOPUTMOB PETYJSATOpa, HUMEIO-
mxcst B bJl, npuBenen B tabnurne b.2 npunoxxenus: b. Bxoanplie u BRIXOHBIE TIApa-
METpbl «HOKUX» 3a/1a4, KaK MPaBUIIO, UMEIOT «TMOKHE», Ha3HAYaeMble B IIpoIliecce
HACTPOWKH, HOMEPA U UMEHA. «KecTkue» HoMepa MMEIOT JIMIIb T€ BXOJHBIE Tapa-
METpPBI «THOKUX» 3a/1a4, C TOMOIIBbI0 KOTOPBIX BBOAUTCS MH(MOpMAIUs U3 BXOJHBIX
KaHAIOB (TOK, HANIPSDKEHUE, COMPOTHUBIICHHUE U T.I1.).

2.3.2.150CcHOBHBIMU SIBJISIOTCS 3a7a4, POPMUPYIOIIME HA OCHOBE 3aJIaHHOM,
U3MEPEHHOW W pAacCUYMTAHHOW WHGOPMAIMU JUCKPETHBIC BBIXOJIHBIE CHTHAJIBI
ynpapienus. Hanbonee yacTo mcmosb3yercst 3ajada Ha ocHoBe anroputma 070A
«I1J] — perymsitop», onucanHas B 2.3.5.3amauu IBYXMO3UIIMOHHOTO YIIPaBICHUS

ormucanbl B 2.3.6. OcranpHble 3a7a4d SABJISIFOTCS BCIOMOTATEIBLHBIMU U OIMCAHBI
B 2.3.7.
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2.3.3 H3mepenue u npeobpazosanue aHano208vlx CUZHAI08

2.3.3.1]1ns u3mepeHusi aHaJIOTOBBIX CUTHAIOB ucnodib3dyercss ALl ¢ Bpeme-
HEeM MpeoOpazoBaHus MPUOIM3UTENHFHO 60 MC Ha KaHaJ B 3aBUCUMOCTH OT BEJTUYUHBI
BXOJHOTO curHana. Ymupasienue ALl u cuuThiBaHNE KOJOB M3MEPEHHBIX 3HAYCHUN
KQKJIOTO KaHaJla BRITIONHACTCS M3 MPOTpaMM 00paOOTKU MPEPHIBAHUS 110 TAMMEPY C
gactoToit 500I'11. ['oTOBBIE KOJBI TOMEMIAIOTCS B Oy(ep,  cpa3y HAUMHAETCS HU3Me-
peHHe CIeAYIOUIET0 KaHala Mo KOJIbILY.

2.3.3.2Ha xax71o0M OCHOBHOM LIMKJIE pabOThl MporpamMMbl (HOPMUPYETCS pe-
aJIbHOE 3HAUYE€HHWE MTHOBEHHOTO M3MEPEHHOTro HampsbkeHus. Oneparus mpou3BOAHUT-
Csi € ydeToM 3aBOJACKHX KOHCTaHT HacTpoiiku ALIIl. Hanpsokenue B ¢popme uncna ¢
IUTABAOIIEH 3aMsITOM OMEIIAETCs B KOJIbLIEBOHM Oydep riyOnHon 10 8 mo3uimii.

2.3.3.3]lasiee Jis Criia)kMBaHUsSI IITYMOB U CITy4YalHBIX BRIOPOCOB MPOU3BOIUT-
cs1 udpoBast GUIBTpAIUs HAMPSOKSHUS KXK0TO KaHaIa, JUTsl 9eT0 Ha KaXKIOM IHK-
Jie BBIUMCIIAETCS CpellHeapu(PMeTHuecKkoe 3HaYeHHUE M3 3aJIaHHOrO MPU HACTPOMKE
KOJIMYECTBA TOCIICTHUX 3aMEpPOB, B3SATBIX W3 KoiblieBoro Oydepa — 1, 2, 4unmu 8
3HAYCHUM.

2.3.3.4Ecmu B ucnonmaernu 01 mo ocHOBHOMY KaHaiy 3aJaH pacdeT TemIepa-
TypbI Ha TepMOIIpeoOpazoBaresie conporupieHus (cM. 2.3.3.6),10 1Mo yCpeAHEHHOMY
3HAUYCHUIO HAMPSKCHHUS Uwan BBIUHMCIACTCS TEKYIEE CONMPOTHBICHUE Rr momkiro-
yerHoro UII, a mo 3HaueHnto Rr —peanpHas BeTUYMHA OCHOBHOTO U3MEPSEMOro Ta-
pameTpa - TeMIiepaTyphl.

2.3.3.5Pacuer temnepatypsl B peryiaarope ucnonHeHus 01 nis Bcex OCHOB-
HBIX KaHAJIOB MPOU3BOJIUTCSA 10 CIEAYIONUM (HOopMyJiaM:

Rr = Ukan/l05 (2.1)

Wr = Ri/RO (22)

rIe

Rr - Tekymiee conpotuBieHue TepmornpeodpazoBatenst, OM;

Ukan - U3MEpEeHHOE HaIpspKeHue, MB;

los - u3MepuTeNbHBIN TOK, MA (3aBOJICKasl KOHCTaHTa, 00Iast I BCeX Ka-
HayioB 1 Onu3kas k 0.5MA);

Ro  -nHomunanbHOe conpoTuBnenue npu O rpagycos, Om;

Wr - IPOMCIKYTOUYHAaA BCJIMYMHA OTHOIICHUSA COHpOTHBHCHHﬁ.

2.3.3.6B mamsaTe Mukpomnpoieccopa 3an0keHo 4 TabauIbl COOTHOIICHUS CO-
npotusiaeHuit W(Ti) ¢ mocrostHHbIM miarom mo Temmeparype 10 rpamycoB B pabodem
uarna3oHe mpeoOpasoBarens: 1Be s TepMmompeoOpasoBareneit tuma TCM c
Wi100=1.426 u Wyp=1.428, u nBe mis tepmonpeoOpazoBareneid tuma TCII ¢
W10~1.385u W;90=1.391.1Tapamerp Wigo 11t BBIOOpA HYKHOM TaOIHITHI 3a1a€TCS
IpH HACTPOWKE; €CIM 3aJaTh €ro MEHBIIMM WM PaBHBIM €IMHHIIC, BBIYUCICHUE
TEMITepaTypbl HE MPOU3BOJIUTCS, YTO TO3BOJSET WCIOIB30BATh JTAHHBIA BXOJ IS
JPYrux U3MepeHuil (Hanpumep, MOAKIIYNTh TepMonapy). [lo BeiOpaHHOH Tabmulle
OTIpENIEeTISICTCS NHTEPBAJ TEMIIEPATYP, YAOBIECTBOPSIONINI YCIOBHIO:
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W(Ti) < Wr < W(Tiv1) (2.3)

Ha BriOpanHOM WHTEpBaje ISl BEIYUCICHUS TEMIEPATYPhl BHIMIOTHSACTCS JU-
HelHas uHTepnossnus mo napamerpy Wr:

T = Ti + 10%(Wx - W(Ti))/(W(Ti+1) - W(Ti)) (2.4)

2.3.3.7Ecnu 3nauenue Wt He BXoauT B pabouuii 1Uama3oH TeMIeparyp JaaH-
HOTO THIIa TEPMOIIpeoOpa3oBaTelis, 3TO CUUTACTCS HEUCITPABHOCTHIO N3MEPHUTEIHLHO-
ro KaHajga ¥ (UKCUPYETCS YCTAHOBKOW OWTOBOTO TapameTpa «OOpBIB JaTUMKa».
OreHKa HaXOXKJIEHUs B pabodyeM auana3oHe MPOU3BOAUTCS «C 3aMacoM» 1mo Gopmy-
JIe:

0.5< Wi < 4.0. (2.5)

2.3.3.8PacueT TemmnepaTypbl, U3MepsIeMON MOAKIIOUYCHHBIM K JIOTIOJHUTEIb-
HOMY KaHaJTy BCTPOCHHBIM JTATYUKOM, TPOU3BOIUTCS IO (hOpMYyIIE:

T = (Usan — 500)/10; (2.6)

2.3.4 Paboma LIIUM

2.3.4.1 Pabora nporpammHoro koHntposuiepa LM coctout B TOM, 4TOOBI
dbopMHUPOBATH B KXl TaHHBI MOMEHT BPEMEHH CHUTHAJ Ha OJHOM M3 JBYX CBs-
3aHHBIX BBIXOAO0B, naiee Ha3zbiBaeMbIX «BOJIBIIE» u «MEHBIIE», cornacuo pu-
CcyHKy 2.2.CurHan COCTOUT U3 TMOCTOSTHHOTO YepeOBAHUS WMITYJIHCOB M BIAIUH, U
JUTSL HETO COOJTI0/IaeTCsl CIEAYIOIIee COOTHOIICHHE !

Tu = Tuam™*D |/100, (27)
rae Twu - INIATENBLHOCTh uMnysibca MM, mc
Tumm - nmepuon LHINM, mc
Di - pacyeTHas JUIMTEIIbHOCTh UMITYJIbCa B MIPOLICHTAX.
TI[[HM

Pucynox 2.2 —curnan [IUM

2.3.4.211epuoa ILIMM Tumm, BbIpaKeHHBIH B MUJUTUCEKYHIAX, YCTAHABIMBACTCS
IpY HacTpoiKe He Oosee yeM 65534mc. Perymnsatop BBIMOMHSAET €ro KBAHTOBAHHUE C IIATOM
2 MC, TIO3TOMY peaTbHOE 3HaYeHUE Tumm MOYKET OTIIMYATHCS OT 33JJAHHOTO B TIpe/iesiax Io-
JIOBHHBI IT1ara KBaHTOBaHUs, T.€. +1 Mc.

2.3.4.3 bazoBoe IO perymsatopa obecneunBaeT (pOPMUPOBAHHUE BBIXOTHBIX
curHanoB [IIMMi TonbpKO B TOM cilydae, €CIU 3arpykaeMble Ha dTarne HacTPOMKH 3a-
naun GopMupyroT kectkue mapameTpbl «Di» ¢ Homepamu 090i <«pacyerHas miu-
TenbHOCTh uMITylibca [IIMM B mpornentax», rae «i» —3to Homep LIIMM B npenenax
or 0 go 2. Kak mnpaBwio, Takodl 3anayeil sBISETCA NPONOPLUOHAIBHO-
nuddepeHIMaNbHbIN 3aKOH peryiaupoBanus. [Ipu oTCyTCTBUM B 3arpyeHHOM odye-
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penu 3anad, mpou3Bo AKX 3anmuck B mapamerp 090i, coorBercrByromuii IHUMI He
paboTaeT, U ero BBHIXOJHBIC CHUTHAJIBl MOTYT MCIIOJIB30BATHCS ISl APYTHX IIeNeH, Ha-
puMep, IS ABYXITO3UIIMOHHOTO PETyJIUPOBAHUS.

2.3.4.3 A6conrotaoe 3naueHue Di B mapamerpe 090i ompenensier otpadarsl-
BAaEMYI0 JUINTEIbHOCTh MMITYJIbCA B MPOLEHTAX, & 3HAK — HAlpPaBJIECHUE OTPAOOTKH.
ITpu nonoxutensHom 3HadeHnu Di umnynsesl HIWMM BbInaroTCst Ha BBIXOJ] C YETHBIM
HOMepoM («O» s IHUMO,  «2» s UM, «4» st [IIMM3; 310 HampaBiieHHE
«BbOJIBIIIE» nnu curHan Ha OTKpbITHE KianaHa. C CONpSyKEHHOro BbIXoa ¢ Oyu-
XKalmuM OONBIIMM HEYETHBIM HOMEPOM CHUTHAN aBTOMAaTW4ecKu cHuMaercs. [lpu
oTpuLareabHoM 3HadyeHuH Di ummynbesl HIMM BbLAatoTCs Ha BBIXOJ C HEYETHBIM
HoMmepoM («1» mas IIUMO, «3»mas HIUM1, «5» st [IIMM3; 310 HampasiieHue
«MEHBIIE» unu curnan Ha 3akpbiTue kiaanaHa. C cOmpspKeHHOTO BbIXOJa ¢ Oiu-
JKaUIIMM MEHBIIMM YETHBIM HOMEPOM CUTIHAJI aBTOMAaTH4eCKH cHumaercs. OIHO-
BPEMEHHOE HaJIM4YMe CUTHAJIOB Ha JIBYX BbIXxoJaax B pexxume MM uckirodeno.

2.3.4.4 TlocKOBKY HMCHOJHUTEIBHBIH MEXaHU3M OOBIYHO HMMEET IYyCTh He-
OOJBIITYI0, HO HHEPIIMOHHOCTh, 0Y€Hb KOPOTKHUE UMITYJIHLCHI UM OTPaOOTaHBI OBITH HE
MoryT. [loatomy nipu Hactporike IIIMM BBOaHUTCA mapaMeTp «MUHHUMAJIbHAS JJIA-
TEJIBHOCTh UMITYJIbCAa B MWJUIMCEKYyHIax» Tmin. Ecnu mmurensHOCT MMIysibca TH
kopoyde Tmin, To ummysibCol ¢ Bbixoaa [IIMM na ouepennsix nepuonax VM He BbI-
JAI0TCSI, HO 00Mast MIUTEIBHOCTD «IIPOIMYIIEHHBIX» N UMITYyJIbCOB MPOTPaMMOi pe-
ryJisiTopa cyMMupyeTcst (HakariMBaeTcs), W, KOTrJla OHa MPEBBICUT Tmin, UMITYJIbC
CYMMapHOW JUIUTEIBHOCTH M OyJeT BbIAaH Ha cooTBeTcTBYomui Beixoa LIIIMM. Co
CTOPOHBI 3TO BBIMJISAUT, KAK aBTOMAaTUYECKOE YIUIMHEHHE peasibHOro nepuona MM
B N pa3. Beimmunnaa Tmin Taxke KBaHTyeTCs ¢ IIaroM 2 MC M JOJDKHA OBITh MEHBIIIE,
yeMm Tumm / 2,

2.3.4.5 Yupasnenue 1IMM B 6a3zoBom I1O mpousBogutcs B ABa 3tama. Ha
NEepBOM dTare B POHOBOM pekHUMeE kecTKue 3afaun «mojaroroka [IHIMM» nocne uc-
NOJIHEHUSI KaXIOW THMOKOM 3alayd BBIICHSIIOT HEOO0XOJUMOCTh (hOopMHUpOBaHUs
[IINM, npou3BOAAT pacyeT BEIUYMHBI TH ¢ OTpaHUYEHUEM MO Tmin U ONPEAEIAIOT
HamnpaBlieHUE Bblaun curHana. Ha BTopom 3tamne paboTaeT mporpaMMHbBINA KOHTPOJI-
nep curHanoB [IWMM non ynpasnenuem taiimepa 50011, HemocpeIcTBEHHO BBIMOJI-
HSIOLUN oTcyeT BpeMeHu Twmm u Tu, u GopMUpyOmKK BEIXOAHOW CUTHAN Ha 3a-
JAHHOM BBIXO/IE.

2.3.4.6 Takum 00pa3oM, BBIUMCICHHOE HA OYEPETHOM IIare peryIupoBaHUs
HOBOE 3HAa4Y€HHE UINTEIBHOCTU UMIyibca Di oTpabaTbiBaeTCsi HE MIHOBEHHO B MO-
MEHT (OPMHUPOBAHMS €r0 BEJIWYUHBI, & HAUMHAS C ONMKAWIIEro CIEAYIOLIEro Ie-
puoxa LIINM.

2.3.4.7B ornanounsix pexumax B pexxume OCTAHOB, 3amaBaembix uepe3
nuciuien perymnsatopa win ¢ I1IK mo maructpamu CAN-BUS, Bo3MokHa BbIJjaya UM-
nynscoB [IIMM m1060ii 3a1aHHO# IIUTENBHOCTH, a TaK)KE€ PYYHOE yNpaBiIeHHE CHUT-
HaJIOM Ha KaxjJoM Bbixoje. B pexxume PABOTA BHeliHee BMeMIaTeNbCTBO B (op-
MupoBanue curnanos LM HeBo3MOXkHO.
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2.3.4.8 B 3agayax moaroroBku MMM mnpemycmoTrpeHa BO3MOXXHOCTH TPO-
rpaMMHOro 3ampera Bbyiayn curHana [IIMM (T.e. mpUHYAUTENBFHOHW YCTaHOBKH
Tu=0) mpu mosiBieHnn 3HaueHus «1» B OuToBOM mapamerpe <aamper Ha «bOJIb-
IE»» nmn «3anper Ha «\MEHBIIE»», ecnu nonydeHHoe 3Hauenue Di umeer coot-
BETCTBYIOIIMH 3HaK. 11 popMupoBaHus napameTpoB 3anpera B coctaB [10 Ha Ta-
e HACTPOMKHU JOJKHBI OBITh BKJIIOYEHBI JOIMOJHUTEIbHBIC 33Ja4M, CBA3BIBAIOIINE
3T MapaMeTpbl ¢ KAKUMH-TUOO YCIOBUSAMH, JTUOO C BHEIIHUMHU OUTOBBIMH CUTHaJa-
mu. [Ipu pyunom ynpasinennn IIUM B pexume OCTAHOB 3nauenust stux napa-
METPOB UTHOPUPYIOTCSI.

2.3.5 Ilponopuuonanvuo - oughgpepenyuanvhotii 3aKkon

2.3.5.1]1ns popmupoanus LLIMM no nponoprimoHanbHO-TubGepeHITHATEHOMY
3akoHy B cocTaB [10 Ha 3Tane HacTpOWKH TOJKHA OBITH BKIIOUEHA 3aja4a Ha OCHOBE
anroput™ma 070A «I1JI - perynarop ¢ IIIMM>», BeIXOHOM MTapaMeTp KOTOPOU «IIpH-
Bs3aH» K Tpedyemomy IIIMM. KonmdecTBo 3THX 3a7a4 paBHO KOJIMYECTBY HCIIONb-
syembix [IIMM. ®@opmyna 3akona I1]] - peryiupoBaHus Ha Ka)a0M i-M IIare MMeeT
BU/I:

Di = Kyc*(Ei + Ta*dEi) (2.8)
rae

Di —pacueTHas AIUTeNbHOCTh uMnynbca LIIVM, BeipakenHas B %0;

Kye —o06mwuii ko3¢ puimenT ycuneHus peryastopa;

Thn  —ko3(pPuIMEHT YyBCTBUTEIBHOCTHU IO IPOU3BOAHON;

Ei — TEKyLIEEe PacCOIIaCOBAHUE;

dE —wu3MeHeHue paccoriacoBaHuUs IO CPABHEHUIO C MPEIBIAYIINM IIaroM.
E = Xyer —X (29)
dE =E - E1 (2.10)
Xyer —ycTaBKa peryisaTopa (KOHCTaHTa WM BBIYHCIISIEMBIN TapameTp);

X — pETYJIMPYEMBIN TTapaMeTp;

Ei-1 —paccormacoBanue Ha NpeAbIIYIIEM [IAare peryJupoOBaHuUs.

2.3.5.24Yto0s1 cBs3ath 3anauy [1]] - perymupoBanus ¢ LM ¢ HoMepom «i»,
BBIXOJHOMY MapameTpy 3aaaun «Di» «pacueTHas JIMTEIBHOCTh UMIy/bca LM B
npornerrax» nowkeH 0bITh OBA3ATEJIBHO npucsoen xectkuii Homep Buma 090,
riae «i» - Homep ILIMM B npenenax ot 0 g0 2.

2.3.5.3/1n51 CHMXEHUS LIYMOB B PACUE€THOM CHUTHAJE JJIMTEIbHOCTH B 3aKOH
MOTYT OBbITh BBEJEHBI 30HBI HEUYBCTBUTEILHOCTU IO paccoriacoBaHuio Emin u mo
npou3BoHON OdEmin, 3a1aBaemble ipu HacTpoiike 3amaun. Eciu |Ei| < BEmin, curaan
paccornacoBanusi B Bbrumciennu mo ¢opmyne (2.8) me ywactByer. Ecmu |dE| <
dEmin, TO B BeiunciaeHuu 1o ¢popmyiie (2.8)He yuyacTByeT CUTHAI IPOU3BOIHOM.

2.3.5.4Kak npaBuio, BEJIMYMHBI YCTaBKU U KO3 HUITUEHTHI Nepeiaun peryJis-
TOpa Ha 3Tare HaCTPOUKH BHOCATCSA B COCTaB OCHOBHOTO MEHIO nuciuies. B mporecce
paboThl OHU MOTYT MHIUIIUPOBATHCS Ha AWCIUICE Yepe3 MEHIO, U, B cllydyae HeoOXo-
JTUMOCTH, MOTYT OBITh OTKOPPEKTUPOBAHBI.
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2.3.5.5B o01m1em ciiydae nmapameTp peryianupoBaHusi «X» MOXKET ObITh HE TOJIb-
KO HEMOCPEJACTBEHHO M3MEPEHHBIM BXOIHBIM MapamMeTpoM, HalpHUMep, TeMIlepary-
poii, HO M MPOMEXKYTOUYHBIM MMAPaMETPOM, IPEICTABISIONIMM CO0O0M KaKyro-Inbo
(YHKLIHIO OT OAHOTO WJIM HECKOJIBKUX BXOJIHBIX apameTpoB. [Ipu pabote perynsitopa
B COCTaBe CHUCTeMbI Mopyliei, oOobemuHeHHbIx Maructpaibio CAN-BUS, BosmoxkeHn u
CITydaif, KorJia napameTp peryJMpOBaHUs CUMTHIBACTCS U3 IPYroro MOy uepe3 UHTep-
¢eiic CAN-BUS. bazosoe 1O mukponporieccopa Takue (yHKIIMM HE BBIMOJHSET, U B
000MX OnMcaHHBIX ciydasx B coctaB [1O Ha 3Tane HAaCTPOMKU JTOIDKHBI OBbITh BKIIIOUEHBI
COOTBETCTBYIOIIHE JOTIOJHHUTEIBHBIE 3a1aui. B o0meM cirydae ycraBka Xyer TaKKe MO-
KET HE TOJILKO 33]1aBaThCsl, HO M BBIYMCIISITHCS CAMUM PETYJISITOPOM MM CUMTHIBATHCS U3

JPYroro MOAYJIs.

2.3.6 /[eyxno3uyuonnoe pezynuposanue

2.3.6.1/IByXnO3UIIMOHHOE PErYJINMpPOBaHUE 3aKI0YaeTcsi B GOpMUPOBAHUH Ha
Ka)XJIOM U3 BBIXOJOB YIPABJSIOIIUX CUTHAJIOB HE B BUJIE MMITYJIbCOB, a B BUJE TO-
TeHIuaabHEIX curHaioB tuna «BKJIIIOUUTH» wnu «BBIKJIFOUUTBH» no 3agaHHbIM
3aKoHaM u joruke. Jyig paboTel B 3TOM pexkume k 6azoBomy I1O Ha 3Tane HacTpou-
KH JOJDKHBI OBITh JOIOJTHATEIHHO TOIKIIIOUEHBI (3arpy’KeHbI B HY)KHOM ITOCIIeI0Ba-
TEJIBHOCTH) TpeOyeMble 3a1aur 00pabOTKH BXOAHOW MH(OpPMAIMH, a TaKXKe COOCT-
BEHHO 3aKOHBI (DOPMUPOBAHUS YIPABISIONUX CUTHAIOB. BCe BO3MOXKHBIC 3aKOHBI
dopmupoBanus ynpasistonmx curHanoB Y=f(X), umeromuecs B b/, npuBeneHs! Ha
pucynke 2.3u B Tabnmie b.2.

2.3.6.2B otinume ot pexxuma [1INMM, nByXno3ulIMOHHBIE CUTHAJIBI HA JTFOOBIX
BBIXOJIaX MOTYT (JOPMHPOBATHCS HE3aBUCHMO JIpYyT OT apyra. Beimada chopmupo-
BaHHBIX 3aJla4aMU JBYXITO3UIIMOHHOTO PETyJIMPOBAHUS CHTHAJIOB HEMOCPEICTBECHHO
Ha BBIXOJIbI MPOUCXOJIUT MOJ yrpasieHueM Taitmepa 5001 .

2.3.6.33amaua peryJIupoBaHus MO 3aKOHY «OOJIbIIIE» Ha OCHOBE ajJropuTMa
0710 BeImonHsETCS CpaBHEHUEM MapaMeTpa «X» ¢ ycTaBKoM «K» B COOTBETCTBHH ¢
pUCYHKOM 2.3,BapUaHT «a», KaK (QYHKIIUS:

Yz{ 0 mpu X<K (2.11)
1 npu X=2K
[lepexmrouenne B 0OOMX HANpaBICHHUSX BBIIOIHAETCS C YYETOM 3aIaHHOU
IIUPUHBI 30HBI THCTepe3nca «d» m 3amepkku «dT», KoTopas MOXKeT 3a71aBaThCsl B
nuana3one ot 0 1o 255cekynn ¢ marom Ic.

2.3.6.43amaua peryaupoBaHUs IO 3aKOHY «MEHBIIIE» Ha OCHOBE ajropuTMa
0711 BeimonHsETCS CpaBHEHUEM MapaMeTpa «X» ¢ ycTaBKoM «K» B COOTBETCTBHH C
pUcyHKoM 2.3,BapHaHT «0», KaK (QYHKIIHS:

v={ 1 mm Fek (2.12)
0 npu X =K
[Tepekmoyenne B 000MX HANPABICHHUAX BBIMOJIHSACTCS C YY4ETOM 3aJaHHON
IIUPUHBI 30HBI THCTepe3nca «d» u 3amepkku «dT», KoTopas MOXKeT 3a71aBaThCsl B
nuana3one ot 0 1o 255cekynn ¢ marom Ic.
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2.3.6.53anaua peryaupoBaHus MO 3aKOHY MOJIOCOBOTO MEPEKIIOYEHUS Ha OC-
HoBe anroputMma 0712 BeIMOSHSETCS CpaBHEHHEM MapamMerpa «X» C yCTaBKaMHu
«Kexn» 11 «Kprucn» B COOTBETCTBUU C PUCYHKOM 2.3, BAPHAHTHI «B» U «I», KaK (PyHK-
UL

a) B cirydae Kexa < Kepucn

Y ={ 1 npu Keka € X < Kapika (213)
0 B IPOTUBHOM CIIydae

6) B CJIydac Kepa < Keka

Y ={ 0 npu Kspika £ X < Keka (214)
1 B IIPOTUBHOM CJIy4ae

[lepexroueHne B 0OOWMX HANpPAaBICHUSAX BBIMOIHICTCS C YYETOM 3aJaHHOU
IIMPHUHBI 30HBI TUCTepe3nca «d» u 3amepxku «dT», KOTOpas MOXKET 3a/1aBaThCs B
nuamnasone ot 0 mo 255cexyn ¢ marom lc.

2.3.6.63amaua peryaupoBaHus 1Mo BpeMeHU Ha ocHoBe ainroputma 0114 Bei-
TIOJTHSIETCSI CPABHEHUEM TEKYIErOo aCTPOHOMHYECKOTO BpeMeHU «1>», BRIPaKEHHOTO
B yacax U MUHYTax, ¢ ycTaBKaMU «Texa» U «Tewika® B COOTBETCTBUU C PUCYHKOM 2.3,
BApPUAHTHI «I» U «€», KaK (QYHKITHS:

a) B ClIy4ae Texa < Toea

Y ={ 1 Ipu Tekn < X < Tebika (215)
0 B IPOTHUBHOM CJIy4ae

6) B ClIy4ae Teea < Texa

Y ={ 0 Ipu Tewiea < X < Tora (216)
1 B IIPOTMBHOM CJIy4ae

[lepexitoueHre B 000UX HAMpaBJiICHUSX BBIMOJIHSAETCA 0€3 Kakux-Inbo 3aaep-
KEK U THUCTEpE3nca.

2.3.6.73a1a4a peryaupoBaHusl IO BpEMEHHU C yY€TOM BBIXOJHBIX M MPa3IHUY-
HBIX JHEW Ha ocHOBe amroputma 0720 BeImonHSET mepexiIoUYeHue mo QGopmynam
(2.15)unu (2.16)Tonbko B paboune auu. B Beixogubie aau (cy000Ta, BOCKpPECEHbE)
¥ B MPa3THUYHBIC THA B TCUCHHE BCEX CYTOK CIPABEIJINBA YaCTh BBHINMICYKAa3aHHBIX
dbopMyi1, 03ariaaBieHHAs «B IPOTUBHOM CIIydae».

IIpa3sgHUYHBIMU IHSAMH, COTJIACHO TEKYLIEMY 3aKOHOAATENBCTBY Poccuiickon
®denepanuu Ha koHelr 2009rona, sIBASIOTCS:

« 1,2, 3,4, 5, éusaps,
o 23 derpans;

* 8 wmMapra;
e 1, 9mas;
e 12 urous;

* 4 Hos0ps.
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OTU aThl XpaHATCS KaK KOHCTAHTHI B MaMSITU MPOrpamMM peryisitopa. B ciy-

yae HEOOXOJMMOCTH PEryJISTOp IMO3BOJISET ONMEPaTUBHO MEPEHECTH AaThl 10 JBYX

MPa3qHUYHBIX THEH, JJISl YETO CIIYXKAT BCIIOMOTATENbHbBIC MMApaMETPbl KOTMEHEHHBIE

BBIXOJIHBIE» M «HAa3HAUYECHHBIC BBIXOAHBIE». [IepeHOC BBIXOJAHOTO MO BCIIOMOIaTelb-

HOMY IapameTpy NPOUCXOAUT, eciu Tekymas nara I MM coBnagaer ¢ 3a1aHHbIM
3HaueHueM /{13 MM3, yCTaHOBIIEHHBIM BO BCIIOMOTATEILHOM IMapaMeTpe.

2.3.6.83anaua perynupoBaHus MO pPe3ysbTaTy CPaBHEHUS JABYX MapamMeTpoB
Ha ocHoBe anroputma 0713BeINONHAETCS CpaBHEHUEM MEXIY COOOM BYX MapameT-
poB «X1» 1 «X2» B COOTBETCTBUU C PUCYHKOM 2.3,BapHaHT <OK», KaK (DYHKIIUSA:

1 mpu X12=X2

[lepexroueHre B 00OWMX HANpPABICHUSAX BBIMOIHICTCS C YYETOM 3aJaHHOU
IIMPHUHBI 30HBI TUCTepe3nca «d» u 3amepxku «dT», KOTOpas MOXKET 3a/1aBaThCs B
nuamnaszone ot 0 mo 255cekyn ¢ marom lc.

2.3.7 Bcnomozamenwhule 3azpyscaemole 3a0auu

2.3.7.1ApudpmeTndeckue onepaiuu, aredpandyeckue U TPUrOHOMETPUIECKUE
(GyHKIIUH, BBITIOJHSIOT JACUCTBUS HaJ MPOW3BOJILHBIMU BXOJHBIMHU TapaMeTpaMH U
MOMEIAIOT pe3yJbTaT ONepaluy B BBIXOJHOW mapamerp. Bce mapameTpsl M KOH-
CTaHTHI TIPEACTABIICHBI B (JOpMeE C TIaBaroIien 3amsiToi. HazHauenue 3amad o4eBu-
HO U3 UX Ha3BaHui. HoMepa anropurmoB cM. Tabnuity b.2.

2.3.7.2 Jlornueckue (QPyHKIMM BBITIOJHSAIOT OMNEpPaldyd HaJ MPOU3BOJIBHBIMU
BXOJIHBIMM OWTOBBIMM MAapaMEeTPaMHM, Pe3yJbTaT ONepaliy MOMELAlOT B BBIXOAHOU
outoBblil mapamerp. HasHauenue 3agau oueBMAHO M3 MX Ha3BaHuM. Homepa anro-
pUTMOB cM. Tabiuily b.2.

2.3.7.33anaua Ha ocHoBe anroputma 0121 qiepekitouaTenb» Ha3HAYAET B Ka-
YeCTBE BBIXOJHOrO mapaMeTpa Y OJMH M3 JIByX MapaMeTpOB C IUIABAIOIICH 3amsTon
X1 unu X2 B 3aBUCUMOCTH OT 3HaU€HUs1 OUTOBOro napamerpa P:

X2 npu P=1
2.3.7.4 3anaua Ha ocHoBe anroputma 0106 mo3BossIeT paccunTaTh 3HaYCHHE

BBIXOJTHOTO TlapameTrpa Y, TUHEHHO 3aBHCSIIee OT BXOJHOTO mapamerpa X mo ¢op-
MyJie:

Y = Ymin + (X — Xmin)*(Y max — Ymin)/(Xmax — Xmin) (2.19)
rae

X - BXOAHOM IlapaMmerp;

Y - BBIXOJTHOM mapamerp;

Xmin, Xmax - Ipeaensl K3MEHEHUs 10 BXOJAHOMY I1apaMeTpy;
Ymin, Ymax - Ipenesbl K3MEHEHHsI [0 BBIXOJTHOMY IapaMeTpy.
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[Tpu BBIXOJE BXOTHOTO Mapamerpa 3a 3aJaHHbIA Juama3oH (Xmin, Xmax) BbI-
XOJHOM MapaMeTp OrpaHMYMBaeTCsA Ha cOOTBeTCTBYIOMIEM ypoBHE (Ymin, Ymax), HO
HUKAKWX CUTHAJIOB OTKa3a He (POPMHUPYETCSI.

2.3.7.53anaya Ha ocHoBe anroputMa 010D mokeT HCnob30BaThCS B UCTOJI-
Hennu 01, ecnm Temmeparypa W3MEpsieTCS TEPMOMApOd — TEPMODIEKTPUUECKUM
npeobpaszoparenem tunoB XK-L (xpomens - komeib) 1 XA (XpoMens - alfoMellb) 110
['OCT P 50431-92.Tun tepmonpeodpaszoBatens 3aaaercsa npu Hactpoiike. [lo xpa-
HSIIAMCS B TIAMSITH MHKpOTIpoIieccopa TabimyHbIM 3HadeHusM Hanpspkenus U(Ti) ¢
nocTossHHBIM marom 10 rpamycoB B pabodem amamna3zoHe mpeoOpa3oBaTesis, B3sSThIM
3 'OCT, onpenensieTcss UHTEPBAJI, YAOBICTBOPSIONIUNA YCIOBHIO!

U(Ti) < Urn < U(Tis1), (2.20)
rac
Urn = Uskan + Uxe (2.21)

Ukan - U3MEepeHHOE Ha BXOJE HalnpsbkeHue, MB
Uxe - HampsbKeHUE MO XapaKTepUCTUKE TepMomapbl, MB, cOOTBETCTBYIOLIEE
YCTaHOBJICHHOW TEMIIEPATYPE «XOJIOIHOIO crasi» Tepmonapsl Txe.

Ha BbIOpaHHOM HMHTEpBaje AJs BBIYUCICHUS TEMIEPATYPbI BBIMOIHIETCS JIU-
HelHag uHTepnosiuus no napamerpy Umn:

T = Ti + 10%( Urn - U(Ti))/( U(Ti+1) - U(T)) (2.22)

Ecnu temnepaTtypa He BXOAUT B pabounii [uana3oH JaHHOTO TUIIA TepMOoIIpe-
o0Opa3oBaTesis, 3T0 CUYMTAETCS HEMCIPABHOCTBIO MU3MEPUTEIBHOIO KaHaja U (hUKCH-
pyeTcsi yCTaHOBKOM OMTOBOTO MapaMeTpa «0OpBIB TaTUHKA.

2.3.7.63agaun Ha ocHoBe anroputMoB 027/B «BBOj BHEIIHErO mapamerpa»,
0290 ®Box BHemnmHero mapamerpa yepe3 dT», 02°E «BBoa BHENTHETO OMTOBOTO ITa-
pamMeTpa» MOTYT HCIIOJIb30BaThCS B TEX CIIy4asX, KOTJa Peryysarop padoTaer B CO-
CTaBe cucTeMbl, oObeauHstomei Heckonbko moayned TOKOH-20 maructpansio
CAN-BUS, a nns paboTsl peryisitopa HEOOXOIUM MapaMeTp, UMEIOIIUICS B OJTHOM
u3 3tux moaynei. Takum mapamerpom B anroputmax 027B u 0290 moxer ObITH
IIPOM3BOJILHBIA TTApaMeTp C TUIABAIOIICH 3aMsaTON WM mapaMeTp BPEMEHH, a B ajro-
putme 027E — OutoBbiii mapamerp. Ilpu HacTpoiike yka3bpIBaeTcsi CETEBOW HOMED
BHEITHETO MOJYJIsSI, HOMEp IapaMmeTpa, U3BJIEKaeMOro U3 HeTro, U BHYTPEHHUN HOMED
MOJIYYCeHHOTO TMapaMeTpa B peryasrope. BBoa BHemHETo mapameTpa mpu padoTte
OCYIIIECTBIISIETCA Ha KakJA0M Itukie pabotel B anroputmax 027B u 027E, u nepuo-
JTUYECKH, yepe3 3aJaHHbIA TPOMEXYTOK BpeMeHH — B anroputme 0290.

Ecnu Ha n1aHHOM 1MKIie paboThl ONBITKA BBOJA OKa3ajach O€3yClelHOM, all-
TOPUTM YCTAHABIMBAET BHIXOJAHOW OUTOBBIA MPHU3HAK «OOpBIB»; paHee BBEICHHOE
3HaueHue napameTrpa He umensercs. [lpu ynadyHoMm BBojae npu3HaKk oOpbIBa CHUMa-
eTcs, a 3HaUeHHe rapaMerpa 0OHOBIIAETCS.

2.3.7.73anaua Ha ocHoBe anroput™Ma 0118 <«tanmapTHbI TeMnepaTypHBIN
rpaduk» npeaHa3HavYeHa sl pacyeTa TpeOyeMoil TeMIepaTypbl BOJIbI OTOIUICHUS B
3aBHUCHUMOCTH OT TEMIIEPATyphl HAPYKHOTO BO3JyXa COTJACHO YCTaHOBICHHOMY B
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cucteme «CBepyIoBIHEPro» cranaaptHomy rpaduky. ['padpuxu 130, 105, 9oTHO-
cATCs K TojaroiiemMy TpyoomnpoBoay, rpapuk 70 —k oOpaTHOMY TpyOOIpPOBOIY.
['paduku onpezenensl ¢ marom 1 rpagyc Juisi TeMIepaTyp HapyKHOTO BO3AyXa OT
munyc 31 rpamyca go mioc 8 rpaaycoB. [Ipu HacTpoiike ykaspiBaeTcsl TUI Tpaduka
¥ HOMEp IapaMeTpa, CoJIepKalllero TeMneparypy HapyxHoro Bo3zayxa. Camu rpadu-
ku (o coctosinuto Ha 2005ron) npuBeneHbI B MPUIOKEHUHU B.

[TporpamMma npu paboTe BbIOMpaAET U3 XPAHSIIKUXCS B MaMATH TaOJIUIl 3HAUe-
HUE TEeMIIepaTypbl BOJIbI, COOTBETCTBYIOIIEE TEKYLIEH TeMIEpaType Hapy>KHOI'O BO3-
Jyxa, OKpYTJICHHOM 10 ONMKANIIero IeJI0r0 3HAUEHUs, U TOMEIAeT ero KaK BbIXOJ-
HOW mapameTp c¢ miaBarouieil 3ansaToil. [Ipu BeIxoae TeMiepaTypsl BO3ayxa 3a Ipe-
JieNbl TaONUIIBl BBIJAETCS 3HAUEHHME TEMIEpaTypbl BOJbI, COOTBETCTBYIOIIEE OJu-
YKalIen KkpaltHer TouKe TaOJIUIIbI.

2.3.7.8 3agaua Ha ocHoBe anmroputMa 0119 BBoaumblii TemmepaTypHBI
rpaduk» MpeaHa3HavYeHa Ui pacdyeTra TpebyemMoil TeMiiepaTypsl BOAbI B TpyOompo-
BOJIC OTOTUICHHS B 3aBUCUMOCTH OT TEMIIEpaTypbl HAPY>KHOTO BO3/IyXa, €CIIH dTa 3a-
BUCUMOCTb HE SIBJISIETCS cTaHAapTHOU. ['paduk ompeneneH B Buae Tabmauimbl u3 40
touek C muaekcamu 1=0..39 nns Temnepatyp HapyXHOTO Bo3ayxa oT MuHyc 31 rpa-
nyca (i=0) mo mmroc 8 rpamycoB (i=39) ¢ marom 1 rpagyc. 3HaueHUsT TEMIIEPATYPhI
BOJIbI B KOKJIOM TOYKE KakK IIeJIble yncia 0e3 3HaKa BBOJSTCS MPpU HacTpoiike. Kpome
TOTO, TIPH HACTPOWKE yKa3bIBACTCS HOMEpP MapameTpa, COAEPIKAIIEro TeMIepaTypy
Hapy>KHOT'O BO3yXa.

ITporpamMma npu paboTe BbIOMpPAET W3 BBEACHHON TAOJMIbl 3HAUEHHUE TEMIIE-
paTypsl BOJbI, COOTBETCTBYIOIIEE TEKYLIEM TEMIIEPATYpE HAPYKHOTO BO3AYyXa, OK-
PYIJIEHHOHM 10 OJIMKAMIIEro LEJ0oro 3Ha4eHHs], U MOMEIAET €ro Kak BbIXOJHOW ma-
paMeTp C IuIaBaromen 3anarou. IIpu BeIxome Temmeparypsl BO3AyXa 3a IPEAEIbI
TaOJIMLbl BBIJACTCS 3HAUEHHME TEMIIEpPAaTypbl BOJbI, COOTBETCTBYIOIIEE OnMKalIIe
KpaitHel TOYKe TaOJHUIIbI.

2.3.7.9 3agaua Ha ocHoBe anroputma 0123 ©rpaHudeHue TpuUpaIICHUS»
npeaHa3HaueHa JUisl OTpaHUYCHUS CKOPOCTH M3MEHEHHS MapameTpa ¢ IJIaBaroIIeH
3amsTol Ha 3aJJaHHOM YPOBHE!

Yi-1 — Dmax (Xi = Yi-1) < -Dmax

Yi=< Xi npr  -Dmax< (Xi — Yi-1) £ Dmax (2.23)
Yi-1 + Dmax (Xi — Yi-1) > Dmax,

rae

X - BXOJIHOM MmapameTp,

Y - BBIXOJITHOU ITapameTp,

I-1 - MHJIEKC NpeAbIAYIIEro Iara padoThl,

i - MHJICKC TEKYIIETo I1ara paboThI,
Dmax - 3a1aHHOE OrpaHHYEHUE TIPUPAIICHHS [TapaMeTpa 3a OJIMH Iar cyera.

KpOMe TOI'O, B MOMCHT BKJITOUCHHS ITUTAHHS, d TAKIKC IIPHU YCTAHOBKC BCIIOMO-
raTeJIbHOr0 OMTOBOTO napamMeTpa <<TpC6OBaHI/IC CUHXPOHH3AIIUN>», IIPOU3BOAUTCS CO-
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IJJacOBaHUE BBIXOJA CO BXOJOM, T.e. onepauus npucauBanus Yi = Xi. [lapametp
«TpeOOoBaHrE CHHXPOHHU3ALMN 3aTEM aBTOMAaTUUYECKH OYHUIIIAETCS.

2.3.7.10 3agaua Ha ocHoBe anroputma 0124 Anepuoandeckuii GuiIbTp»
npeaHa3zHaueHa Juisi GUIbTpAIMi 3HAYCHUS IMapaMeTpa ¢ IJIaBaloIel 3amsaTou arme-
puonnyeckuM GuibTpoM 1-ro mopsiika, mporpaMMHO peaTu30BaHHBIM METOI0M Dii-
jepa:

Yi=A*Xi + (1 -A)*Yi1 (2.24)
rae

X - BXOJITHOU Iapamerp,

Y - BBIXO/IHOM Mmapamerp,

I-1 - mHIEKC MpeABIYyIIero mara padoThl,

[ - MH/IEKC TEKYILEero mara padoTsl,

A - KOHCTaHTa (PMIbTPAIH.

Kpome Toro, B MOMEHT BKJIIOYEHUS IUTAHMS, a TAKXKE IIPU YCTAHOBKE BCIIOMO-
raTeIbHOr0 OMTOBOTO MapaMeTpa «TpedOBaHHEe CHHXPOHU3AIMI», TPOU3BOIUTCS CO-
[JIACOBAHME BBIXOJA CO BXOJIOM, T.€. omepauus npucBauBanus Yi = Xi. [lapamerp
«TpeOOBaHNE CUHXPOHU3ALMN» 3aTEM aBTOMAaTUYECKH OUHUIIIAETCS.

Ecnu 3nauenne koHCTaHTHI A He yaoBieTBopsieT ycnoBuio 0<A<I1, to guibt-
panus oTKIItouaercs, T.e. cuutaerca A=1.

2.3.7.11 3anmaua Ha ocHOBe anroput™ma 0224 &/cpenHeHue mapaMerpa Ha OT-
pe3Kax BpeMEHU» MpeHa3HaueHa Ui YCPEIHCHUS 3HAUYCHUS MmapameTpa ¢ IiaBaro-
el 3anaToi X B TEUCHHE M3MEPHUTEIHHOIO MHTEPBAIa, aCTPOHOMHUYECKOTO Yaca u
KaJICHIapHBIX CyTOK. Ha Ka)KoM mare Jisi KaXI0ro OTpe3Ka BPEMEHH BBITIOJTHICTCS
HIOCJICIOBATEILHOCTh M3 TPEX OIepaluii mo Gopmyiam:

Ni=Nic1+1
S=S+X (2.25)
Xep=S/Ni

rae N —u4ucio maroB ¢ Havyana OTPE3Ka;
X —MTHOBEHHOE€ 3HA4€HHUE BXOJIHOTO MapaMeTpa Ha JaHHOM IIIare;
S —HakarMBaeMasi cyMMa 3aMepoB C Havajla OTPE3Ka;
Xep —HapameTp «CpeaHee 3HAYCHUE 32 TEKYIIUN OTPE30K».

Ha mepBoM I1are HOBOro oTpe3ka BpeMeHu ero napameTpsl N u S ouninaroTcs,
cTapoe 3Ha4YeHue mapamerpa Xep COXpaHIETCS Kak mapaMeTp «cpeaHee 3HauCHHE 3a
NPEIBIIYIIHA OTPE30K», M PacueThl CPEAHETO 3HAYCHHS 3a HOBBIM OTPE30K 1Mo (op-
myie (2.25)B0300HOBIISIFOTCS.

2.3.7.12 3apaun Ha ocHOBe anroputma 0227 @pxuB yacoB Ha 16 cyTok», 228
«apXUB 4acOB Ha 32 CYTOK» U 229 @pXuB 4acoB Ha 64 CyTOK» IMO3BOJISIIOT COXpa-
HUTH 3HAYEHUS HA3HAYCHHOTO BXOJHOTO MapaMeTpa C IUIABAIOIICH 3amsTol, 3amu-
ChIBaeMbI€ B MOMEHTBI CMEHBI aCTPOHOMHUYECKOT0 yaca B TeueHue 16, 32unu 64 cy-
TOK COOTBETCTBEHHO. B KadecTBe BXOAHOTO apamMeTpa apXuBa OOBIYHO HA3HAYAETCS
BBIXOJTHOM MapaMeTp «CpeAHee 3HAUCHHUE 3a MPEABIIYIINA Yac» U3 3a1aun  «Ycpea-
HEHUE Ha OTpe3kax BpeMeHm». Kpome Toro, JOmycKaeTcsi apXUBHUPOBATH DKCTpE-
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MaJIbHBIC 3HAYCHUS 3a MPEABIAYIINIA Yac U3 3a/1a4 ONPENeICHUs dKCTPEMyMOB (CM.
HIDKE) WM KaKoW-HUOYIb HAKOIUICHHBIM napaMeTp (Hampumep, Bpems paboThl). 3a-
IUCh B apXMB aBTOMATUYECKU MPOU3BOAUTCS HAa BTOPOM ILIHMKJIE pabOTHI B KaXIAOM
yace, 4TOObl BCE 3HAYEHUS <«3a MPEABIAYIIUA 4Yac» ObUIM YK€ rapaHTUPOBAHHO
chopMupoBaHbl. 3aUCh TPOUZBOJUTCS 10 KOJBIY» U, TAKUM 00pa3oM, MOJTHOCTHIO
obHoBsieTcs B TeueHue 16, 32unu 64 CyToKk COOTBETCTBEHHO. APXHBBI pabOTarOT
aHAJIOTUYHO TaKUM ke 4acoBbIM apxuBam TOKOH-19.

JIro6oe APXHUBHOC 3HAYCHHUE MOXKCT OBITH CUUTAHO 4qcpe3 KaHaJlbl IMOCJICI0Ba-
TCJIBHOI'O 06M€Ha, a TaKKC IMPOCMOTPCHO YCPE3 HACTPOCHHOC apXUBHOC MCHIO JIHUC-
I1J1CA.

2.3.7.133amaua Ha ocHoBe anroputma 0230 @pXuB WHTEPBATIOB» MMO3BOJIIET
COXpaHUTh 3HAYEHUS HA3HAYEHHOTO BXOJHOTO IMapaMeTpa C IIaBarolleld 3amsiToi,
3aMMChIBAEMBbIE B MOMEHTBI CMEHBI U3MEPUTEILHOTO MHTepBana ammHoi oT 1 1o 30
MuHYT (00buHO 5 MuHyT). ['myOuna apxuBa 14403Havenuii. JJTUTEIBHOCTS HHTEP-
Bajia 3a/1a€TCs Ha dTare HacTPOiku. B kauecTBe BXOAHOTO mapameTpa apxuBa 0ObId-
HO HA3HAYaeTCs BBIXOJHOW MapameTp «CpelHee 3HA4YCHHE 3a MPEeAbIAyIIUid HHTEp-
BaJ» M3 337aun  «YCpeAHEHHE Ha OTpe3Kkax BpemeHu». Kpome toro, momyckaercs
apXHMBHUPOBATH HKCTPEMAJIbHBIE 3HAUEHUS 3a MPEbIAYIIUNA HHTEpBaI U3 3aJa4 OIpe-
JICJICHUST SKCTPEMYMOB (CM. HW)KE) WMJIM KaKOW-JIMOO HAKOIUICHHBIM Mmapametp. 3a-
IUCh B ApXUB aBTOMATHYECKHU MPOU3BOIAUTCS HA BTOPOM IMKIIE paOOThl B KaXIOM
WHTEpBaJe, 9TOOBI BCE 3HAUCHMUSI <«3a MPEABIAYIINNA UHTEPBAD OBLIN YK€ TapaHTH-
pOBaHHO CHOPMHUPOBAHBI. 3aMUCh MPOU3BOAUTCS <0 KOJBILY» M, TaKUM 00pa3zoM,
P ITTUTENHHOCTH MHTEpBaia «N» MUHYT MOTHOCTHIO OOHOBIIsIETCS B TeueHne «N»
CYTOK. ApXUBBI pab0OTaIOT aHAJIOTHYHO TakuM ke apxuBamM TOKOH-19.

JIro6oe apXxMBHOE 3HAUEHHE MOXKET OBITh CYUTAHO Yepe3 KaHaJbl MOCIeA0Ba-
TENbHOI0 OOMEHa, a TaK)Ke IPOCMOTPEHO YePe3 HACTPOCHHOE apXUBHOE MEHIO JHUC-
iesl.

2.3.7.143anaua Ha ocHoBe anroput™ma 028 «KyCOUYHO-JIMHEWHAs anmpoKCH-
MaIus» IO3BOJISIET BBIUMCINTH 3HaueHwe (yHkumu Y=f(X) meromom KkycouHo-
JIMHEWHOM amlmMpOKCUMAIIMK C MTOCTOSHHBIM maroM dX B 1uana3oHe 3HAYCHUN apry-
MeHTa 0T Xg 10 Xmax (M. pucyHok 2.4).3Hauenus Xo, dX 1 BCmonb3yemMoe Kou-
yecTBo mHTepBanoB ammpokcumaimu N (or 1 mo 100) 3amarorcs mpu HacTpOHKe.
Taxxe npu HacTpoiike 3a1al0Tcsa 3HauUeHUs (QYHKUUU B y3JIOBBIX ToukaxX Yo, Yi, ...,
Y n. [Ipu N<1003nauenust napaMeTpoB Y n+1, ..., Y10 O€3pa3IUYHBI.

Bravarne BrIOMpaeTCS MHTEPBA alIPOKCUMAIIMH «I», I KOTOPOTO CIpaBe/I-
JIMBO HEPABEHCTBO:

Xoti*dX < X < Xot(i+1)*dX. (2.26)
3aTeM Ha 3TOM MHTEpBaJe MPOU3BOAUTCS BbIUMCIEHUE PYHKIIMU IO PopMyIie:
Y =Y+ (Yisr— Yi)*[X = (Xoti*dX)]/dX. (2.27)
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Ecnau 3HaueHue aprymeHTa BBIXOAMUT 3a MPENeIibl 3aJIaHHOTO Juana3oHa ar-
MpOKCUMAIlUKM, TO (YHKIIMK MPUCBAUBAETCA TaOJMYHOE 3HAYCHHE B OJKauIieit
KpaitHel Touke, T.€. Y=Y npu X<Xp, Y=Y n+1 Ipu X>Xy.

Y Y10

AR

X XX X
Pucynok 2.4 —KycO4YHO-TMHEWHAs alpOKCUMAIUs

2.3.7.153anaun Ha ocHoBe anroputma 0115 ®oHa HEUYBCTBUTEIBLHOCTU» U
anroput™Ma 0715 ®0HA HEUYBCTBUTEIBHOCTH C BHIPE30M» PEATU3YIOT (QYHKIIUIO 30-
HbI HEYYBCTBUTEILHOCTH COIJIACHO PUCYHKY 2.5u dopmynam (2.28)u (2.29).

Y Y

a) 6)

PucyHOK 2.5 —30Ha HEUYBCTBUTEIHHOCTH
a) anroputm 0115,

0) anroputm 0715.
Anroputm 0115:
X-d X>d
Y=<0 npu -d<0<d (2.28)
X+d X<-d.
Anaroputm 0715:
X X>d
Y=<0 npu -d<0<d (2.29)
X X<-d.

2.3.7.163ana4a Ha ocHoBe anroputma 0194 ©rpanndyeHue napameTpa» mpe-
Ha3Ha4YeHa I JBYXCTOPOHHETO OTPaHMYEHHUS BXOJHOTO MapaMeTpa C IUIaBarolien
3aIsITON B 3aJJaHHBIX TIPe/iesiaXx ¢ BRIPaOOTKONW OUTOBBIX MPU3HAKOB BBIXO/A 32 HUXK-
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Hee (Pmin) u Bepxuee (Pmax)orpannyenus. Pabora anropurMa noka3zaHa Ha puUCyH-
ke 2.6u onuckiBaeTcs popmynamu (2.31).

Ymax

Ymi

Xmin  Xmax X
Pucynok 2.6 -orpannueHue

Y =Ymin, Pmin=1, Pmax=0 mnpu X< Xmin
Y =X, Pmin=0, Pmax=0 npu Xmin <X < Xmax (2.31)
Y =Ymax, Pmin=0, Pmax=1 mpu X > Xmax

2.3.7.173ana4a Ha ocHoBe anroputma 0200 ®pems ucpaBHOM - HEUCIPAB-
HOM paboThI» aHAJOTUYHA oJlHOUMeHHOM 3aaade st TOKOH-19. Ha kaxxnom niukie
HApaIIMBAETCsA OJIMH W3 JBYX CYCTUYUKOB BPEMEHU B 3aBUCHMOCTH OT COCTOSHUS
BXOJIHOTO OMTOBOTO MapaMeTpa «IIPU3HAK HEUCIPABHOCTH». CUETUMKUA BPEMEHH SIB-
JISTIOTCS. UHTETPAIBHBIMUA 1 HE COPAChIBAIOTCS MO CMEHE Yaca, JHS win Mecsma. J1is
y100CTBa apXMBHUPOBAHUS BPEMEHHU pabOTHI MO0 YacaM PEKOMEH]IYETCs K BBIXOHBIM
napamMeTpam «IpHUpaIleHue BPEMEHU UCTIPABHOW paOOTHI» U <«IIpUpAIICHUE BPEMECHH
HEHUCTPaBHON pabOTHI» MOJKIIOYUTH JBE 3a7a4l Ha ocHOBe ainroputma 0223 @axo-
IJICHUE TI0 OTPEe3KaM BPEMEHHM» M apXUBUPOBATHh HAKOIICHHBIE 32 TIPEABITYIIANA Jac
3HAYCHUS.

2.3.7.183anaun Ha ocHoBe anroputMma 028C «ompesneneHre MakCUMalIbHOTO
3HadyeHus» u anroputma 028D <onpeneneHre MUHUMAIBHOTO 3HAYEHUS» TMO3BOJIS-
I0T 3a()MKCUPOBATh COOTBETCTBEHHO MAaKCHMAallbHOE M MUHUMAaJIbHOE 3HAYEHUS BbI-
OpaHHOTO TIapaMeTpa C IIIABAOIIEH 3aMITON B TEYCHHE U3MEPUTEILHOTO HHTEPBAJa,
yaca, CyTok U Mmecsma. Onepanuu onpeneiaeHus: SJKCTpeMyMa Mo KaKJI0MY OTPE3Ky
BPEMEHH TPOBOJATCSA Ha KaKIOM IHMKJIC U HE3aBUCUMO OT IPYTHX OTPE3KOB. BEI-
YHCIICHHbIE 3HAaYEHUS SKCTPEMYMOB JOCTYIIHBI B JJF0OOH MOMEHT BpEMEHH 4epe3 ma-
paMeTphl «3a TeKyIIUi MHTepBai (J4ac, CYTKH, Mecsl)». MOMEHT HACTYIUICHHS JKC-
Tpemyma B popmare BpeMeHH (C TOYHOCTHIO JJO MHHYT) TaK:K€ COXpaHIETCS B COOT-
BETCTBYIOIIUX MapameTpax. [Ipu cmMeHe oTpe3ka BpeMeHHU dKCTpEMaIbHbIE 3HAUCHUS
¥ MOMEHTHI UX HACTYIUICHUSI COXPAHSIOTCSA B TEUCHHE CIEAYIOUIETO OJHOMMEHHOTO
OTpe3Ka BPEMEHHU KaK MapaMeTphl «...3a MPEIbIIyIIUd MHTEpBal (4ac, CyTKH, Me-
CAIIL)».

[Tpr HEOOXOAMMOCTH apXUBUPOBAHUS IKCTPEMAIIBHBIX 3HAYCHUN PEKOMEHIY-
eTCsl COXpaHITh B apXMBE MHTEPBAJIOB 3HAUCHUS <3a MPEIbIIYIIMNA WUHTEPBAI», a B
apXUBE YaCOB — 3HAYCHHUS <Ba MPEIbIIYIINN 4ac.
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2.3.7.193anaua Ha ocHoBe anroputma 02B3 «iteHue snemeHTa MacCuBa» siB-
asieTcst BeriomorareabHoi. OHa BBIOTHSAET MPUCBOCHNE 3HAYCHHSI 3JIEMEHTa U3 Mac-
CHBa MapamMeTpoB C 3aJlaHHBIM HOMEPOM OJMHOYHOMY MapameTpy. MOXeT HCHOb-
30BaThCsl, HAIPUMED, U BO3MOKHOCTH MHAMKAIIMKA KaKOTro-JIMOO BHYTPEHHETO Ma-
pameTpa alropuTMa B OCHOBHOM MEHIO IHCILJIES.

2.3.7.203anaua Ha ocHoBe anroputma 0716 qpuparieHue napameTpa» siBisi-
eTCsl BcrioMoraTenbHol. Ha kakaoM nukie oHa GopMHUPYET BBIXOJHON TapameTp ¢
IIaBarollel 3amsaToN, paBHbIA PA3HOCTU TEKYIIETO W MPEIbIAYIIEro 3HaYeHUH BXO/-
HOTO TIapameTpa, T.€. BEJMYMHY, MPOMOPIMOHATBEHYIO TTPOU3BOAHOM BXOIHOTO Ta-
pamerpa.

2.3.7.21CuHxpoHu3a1us BpeMEHU

3anmaya Ha ocHOBe anroputMa 02B4 mo3BoiiseT OMH pa3 B CYTKH CHUHXPOHU-
3UPOBATh XOJ CUCTEMHBIX YaCOB PETYJIATOPA C JIOOBIM IPYTUM MOJYJIEM Ha MarucT-
panmu CAN BUS, Bpemst koToporo cunrtaercst 3TaJJOHHbIM. 3ajauya UMEeT €IMHCTBEH-
HBIM BXOJHOW IIapaMeTp, 4yepe3 KOTOPBIM 3aJaeTCsl CETEBOM aapec TOro MOAyJd Ha
maructpanu CAN BUS, c koToporo OyaeT CUUTHIBATHCS ATAJIOHHOE BpeMs JJIsl CUH-
XpOHM3AIUHU. JJomyCTUMBIME aJpecamu SIBISIFOTCS IIeCTHAAAaTupudHbie Koabl oT 01
1o FE,xone1 00u FF3anpemaror cuaxpoHu3anuio.

Kaxzasie cytku, B mpomexyTok oT 04:07:10x0 4:07:171m0 BHyTpEHHUM Ya-
caM, PeryJisiTop CUMTHIBAET STAJOHHOE BpeMs C yKazaHHOro Moayisi. Eciau oHo OT-
JUYaeTcss OT BHYTPEHHEro BpeMeHu meHee yeMm Ha 10 cekyHn, CHHXpOHH3alus He
IpOBOAUTCS. B MpoTUBHOM cllyyae CYUMTAaHHOE BPEMs 3aHOCHTCS B KaUeCTBE TEKYIIe-
ro BpeMeHH peryistopa. CHHXpOHU3alUs JaThl HE MPEyCMOTpPEHA.

2.3.7.223anaua Ha ocHoBe anroputma 0127 d&lowacoBoe peryaupoBaHHE»
npelHa3HaueHa Juisi BBIOOpa 0JTHOTO U3 24 TaONIUYHBIX 3HAUYCHUN MapaMeTpa B 3aBH-
CUMOCTH OT TEKYIIEro aCTpOHOMHYECKOrO 4aca B CyTKaX. 3JHAYEHHs IapaMeTpOB
BBOJSATCA IPU HACTpoMKe. BrlOpaHHOE 3HaU€HHE NOMEIIAETCS B BBIXOJHOW mHapa-
METP.

2.3.8 Humepdgheiicovt nocneoosamenvHozo oomena

2.3.8.10cHoBHOI KaHaT 0OMEHA JIJIs 3aMMCH ¥ YTeHUSI TAaHHBIX — UHTEeP(EiC B
mexayHapoaHom ctangapre CAN-BUS. Untepdetic sBisieTcss BBICOKOCKOPOCTHBIM,
ckopocts oomena no 300 Kboa. IIporpammel utenusi u 3anucu naHHbix «TEJIE-
I[TOPT» u «/Iuamor-19» nns I1K, a Takxke 06a3a JaHHBIX, ITIOCTABISIOTCS COBMECTHO C
PETYISTOPOM.

2.3.8.2Nutepdeiic CAN BUS nactpauBaeTcs yepe3 mapameTpbl ¢ HOMEpaMHu
0000wu 0004.1Tpu stom mapamerp 0000umeeT cMbICT ceTeBOro HOMEpa mpubdopa B
cetu CAN BUS; pexomenayetrcs Ha3HadaTh ero B nuanazone oT 01 nmo FE. ITapa-
meTtp 0004 onpenensier KOHPUTYpALMIO U CKOPOCTh 0OMEHA, U, KaK MpaBuio, A0J-
eH ObITh paBeH 41EO0 (cM. Tabnuity 2.6).3HaueHus mapaMeTpoB He KOHTPOIUPYIOT-
cs. Jlomomaurensno cm. 4.1.3.3.



T10.00.103PD Jluct 33

2.3.8.3 BcriomorarenbHpIM KaHAJIOM oOMeHa siBisieTcsi mHTepderic RS-232.

CxopocTth 0OMeHa MOXKeT HazHauaThbcs B auamnazone ot 120010 28800box, nmpoto-

Ko oomeHa cootBeTcTByeT cranaapty FT1.2T'OCT P MOK 870-5-1-95¢ ocoben-
HOoCTsIMHU, n3n0oxkeHHabIMU B T10.06.59P /1.

2.3.8.4 Unrepdeiic RS-232nactpanBaercsa yepe3 mapamerpsr 0005 — 0007.
[Tapamerp 0005 umeer cMmbICT ceTeBOTO HOMepa Mpubopa, peKOMEHAYeTCs Ha3Ha-
yaTh ero B auana3zoHe ot 01 no FE. JIsonunoe mpeacrasienue napamerpa 0006 3a-
JaeT 0COOEHHOCTH peaM30BaHHOIrO MpoTokosa (o0o3naueHus cm. T10.06.59P/1):

e Paspsan 3 —npotokon FT1.1 (=0)umu FT1.2 (=1);

* Paspsan 2 —6e3 CRC (=0)unu ¢ CRC (=1);

e Paspsan 1 — CRCsmecto KC (=0) mnmu CRCB Tene mannbix (=1);

*  OcranbHbIE pa3psIbl HE UCIOJIB3YIOTCHS.

Pexomenpayercs ycranoButh npotokon FT1.26e3 CRC, 1.e. 3amate xox 08. Koasr
cereporo HoMmepa 00 unu FF aBTOMaTthueckd BOCIPUHUMAIOTCS KaK HACTpOWKa 00-
meHa Ha npotokoi FT1.26e3 CRC c cereBsim HOMepom O1.

2.3.8.5[1apametrp 00073amaeTr KOHCTAaHTY CKOPOCTU OOMEHA COTJIACHO Ta0JIH-
e 2.6.J[r000if Ko ATOTO MapaMeTpa, OTIUYHBIA OT IEPEUHUCICHHBIX B TabIUIIe, aB-
TOMaTUYE€CKU BOCIIPUHUMAETCS KaKk HacTpoiika ooOMeHa unrepdeiica RS-232Ha cko-
pocth 960060, cereroit Homep 01, mpoTtokon FT1.26e3 CRC.

Tabnuna 2.6
Nutepderic RS-232 Nurepdeiic CAN BUS
Cxkopocts, box | Kox mapamerpa 0007 | Cxopocts, kbox | Kox mapamerpa 0004
28800 FFOO 300 410
19200 FD80 150 40
9600 FDOO 100 450
4800 FAOO 50 BEO
2400 F400 20 SB0
1200 E800

2.3.8.6YpoBHH mocTyna K mapameTpaM Mo KaHaiaMm OOBSBISIOTCS HE3aBHCH-
MO JIpyT OT apyra. Eciu moBBIIEHHBIN YPOBEHB HOCTYIA ObLT OOBSBICH Yepe3 Maru-
ctpasib CAN BUS, noctyn ¢ TakuMm ypoBHEM pa3pemiaeTcs TOIbKO MOIYII0, 00bs-
BUBIIIEMY ero (Ha30BeM 3TOT MOJYJIb MEPBBIM); ISl IPYTUX MOAYJEH YPOBEHb JOC-
Tyla ocTaeTcs paBHbIM «1».I3MEHUTH ypOBEHb AOCTYyNa APYrod MOIYJIb CMOXKET
TOJILKO TIOCJIE TOTO, KaK TMEpPBBIA MOIyNb OO CHHU3WI YPOBEHb JOCTyma J0 «1»,
A100 HE BBINOJHSI OOMEH C pPeryiasiTopoM B TedeHue 256 c. Eciau moBbIIeHHBIH
YpOBEHb J0CTyIa ObUT 00BsIBICH uepe3 untepdeiic RS-232,01 paspemaer aoctyn
TUTST JTEOOOTO MOJYJIS, TOAKITIOYEHHOTO K 3 TOMy uHTepdeticy. [Ipu orcyrcTBun oOMme-
HOB B TeueHue 256¢ TeKymuid ypoBeHb TOCTYIa aBTOMATHUECKHA CHUXKACTCS 10 «1».
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2.3.9 Ceemoouoonasn unoukauus

2.3.9.1Ha nunieBoil maHenu perysasTopa UMeeTcs 8 CBeTOUOHBIX WHIUKATO-
POB, CHTHAJTU3UPYIOMIUX O COCTOSIHUU CAMOTO PETYJISITOPA U €T0 BBIXOJIOB.

2.3.9.211lecth cBeTOAMOM0B «BbIX01» ¢ HOMepamu ¢ 0o mo 5-i curHanuzu-
PYIOT O COCTOSIHMHM COOTBETCTBYIOITUX BBIXOJOB. [Ipy akTHBHOM ypOBHE Ha BBIXOJIEC
CBETOIHMO]T 3a)KUTACTCS, IIPU IMACCUBHOM — racHeT. CBsA3b MEXIY COCTOSTHUEM CBETO-
JMO/Ia ¥ BBIXOJa amnmaparHasi, T.e. CBETOIMO]] OTPAKAET peaJTbHOE COCTOSHUE BBIXO-
na. [looBUHA ATUX CBETOIMOAOB KPacHOTO CBEUYCHHS, MOJOBHHA — 3CJICHOTO, IS
WHIUKAIIMN PA3HBIM IIBETOM 3aKPBITHUSI U OTKPBITHS MOAKITIOYEHHBIX PETyIUPYIOIINX
MeXaHu3MOB (KJIallaHOB, 3aCJIOHOK H T.II.).

2.3.9.3/IBa cBetonuona «Pabota» n «KOHTPOIB» CIIyXaT JyIsl MHIUKAIUU pe-
KHMOB pabOTBl U COCTOSIHHS peryJyisatopa. JlaHHble CBETOIMOBI IBYXIBETHBIE (MO-
I'YT CBETHTHCS 3€JICHBIM, KPACHBIM, IPH OJJTHOBPEMECHHOM 3a)KHTaHUU JIAl0T OpaHXkKe-
BbIi 1[BeT). 3HaYECHHE MHIUIUPYEeMOH uMu HH(OpMaluu onrcaHo Hmwke B 2.3.9.4-
2.3.9.5u cBeneHo B Tabnuiy 2.7.

2.3.9.4Cetoaunon «PaboTa» UHAUIUMPYET TEKYIIUN PEKUM PETYJsTopa U COo-
CTOSIHUE OTKa30B, BBISIBJIEHHBIX IMPOrPAMMHBIM caMOKOHTpoJieM. B pexume PABO-
TA 3enenslii cBeToiuo Muraet ¢ nepuoaom 1 cekynna, B pexkume OCTAHOB —ro-
pUT mocTosiHHO. KpacHbIl CBETOAMO/I TOPUT B TeX Clydasix, KOrja OMTOBBIN mMapa-
meTp O5CE «oOmuii 0TKa3» yCTaHOBIIEH B COCTOsHUE «1» @ TOM YHCjIe U MPOCTO 3a
cuet nepexona B OCTAHOB); B ocTanbHBIX CIIy4asix CBETOJAHO HE TOPUT.

2.3.9.5Ceroanon «KoHTpoab» uHGOPpMUPYET 00 YPOBHE TEKYIIETO JOCTyMa
K UHIUIAPYEMOMY B MEHIO TTapaMETPY U BBITIOJHIEMOU C HUM OTEpaIiu:

B 0CHOBHOM MEHIO 10 Hauajia KOPPEKLIHUH TapaMeTpa 3€JIEHbINA CBETOIUO] MHU-
raet ¢ nepuogoM 1 cexynna. KpacHblii CBETOAMO HE TOPUT, €CJIM UMEETCSI BO3MOXK-
HOCTb KOPPEKIIMU NapaMeTpa, T.€. TEKYIIUH YPOBEHb JOCTYIIA YEPE3 MEHIO HE HUXKE
YPOBHS IOCTyNa Yy MapameTpy o 3anucu. Bo BpeMs KOppeKIUH 3€JE€HbIA CBETOIHO/T
TOPHUT MOCTOSIHHO.

B ciy:xeOHOM MeHIO 3eNIeHbIi CBETOAMO]] MUTAET ¢ mepuoaoM 1 cexyHaa npu
HAJIMYMH TIOJTHOTO JoCcTyna (T.e. MPH OTCYTCTBUU MAPOJIs HATATYMKA WIN TOCIE €ro
NPaBUIBHOTO BBOJIA) IO TEX MOP, MOKA HE HAYaTO MCIIOJIHEHUE KOHKPETHBIX OTepa-
MM YETBEPTOr0 YPOBHS — BBOJI CUTHAIOB, Xapakrtepuctuk IIIMM u 1.11., Korga 3ee-
HBIM CBETOAMOJ T'OPUT HENPEPBIBHO, KaK IIpu Koppekuuu. KpacHbiii cBeTOAMOA ro-
PUT OpH HAJWYUU MApOJis 10 TEX IOp, [IOKa HE HavaTa Oomepaunus €ro BBOAA; B OC-
TaJIbHBIX CIIy4asX CBETOJMOJ ITOTAlIEH.

B ocTansHBIX IMYHKTaxX MCHIO CBETOAHUO/] ((KOHTpOJ'IB)) ITOralIcH.



T10.00.103PD Jluct 35
Tabnuma 2.7 -3Hadenns HANKAIUKA CBeTono 0B «Pabota» n «KoHTpob»

CocrosiHue uHaUKaTOpa 3HaveHNe HHANIIUPYEMOH nHpopMauu
«Pabora»
3€JICHBIN MHTAET pexum PABOTA, 0TKka30B HeET
3€JIEHBIM-KPACHBIN TOOYEPETHO pexum PABOTA, ectb 0TKa3bl
OpaH>KEBBI TOPUT pexxum OCTAHOB
«KOHTPOJIb» - B 0OCHOBHOM MEHIO
3€JICHBIN MUTAET KOPPEKIIUS BO3MOKHA
KpPAaCHBII TOPHUT KOPPEKIIMS HEBO3MOKHA
3€JICHBIN TOPUT BO BpeMsi KOPPEKIUHU
«KOHTPOJIb» - B CJIy:Ke0HOM MEHIO
3€JIEHBIN MUTaeT MOJIHBIN JOCTYII K CIIYyK€OHOMY MEHIO
nonyuen (mocie nepesoaa B OCTAHOB
BO3MOYXHO PYYHOE YIPABJICHHUE BHIXOIAMH)
KPAaCHBIN TOPUT ITOJIHBIM JOCTYII HE MOJY4EeH
3€JICHBIN TOPUT BO BpEMsI KOPPEKLIMHU IIPU PYUYHOM YIIPaB-
JIEHUH BBIXOJIAMHU

2.3.10 Camokonmpons pezynamopa

2.3.10.1PerynsiTop UMEET Pa3BUTYIO CUCTEMY NEPUOIUUYECKOTO MPOrPaMMHO-
ro caMoKoHTpoJIst. [lo pe3ynpraTam caMOKOHTPOJIsE (POPMHUPYETCS UeThIPEXOaNTOBBIIM
napametp 0500 «ocTosiHue 0TKa30B», IBOMYHBIC Pa3psiibl KOTOPOTO SBISIOTCS MPH-
3HAaKaMH TEKyIleld WCIpaBHOCTH (cocTosiHue «0») MM HEeucnpaBHOCTH (COCTOSIHHE
«1»)B coorBeTcTBHHM ¢ Tabnuieh 2.8.0 HymMepauu pa3psaaoB cM. npuwioxerue C.

2.3.10.2Ha kaxmom mukie padbotsl 6azoBoe [10 perymstopa aHamu3upyeT co-
crosuue mapametpa 0500 wu  dopmupyer oOmMHA NpU3HAK  HCIPABHO-
cTr/HeuCIpaBHOCTH Mpudopa kak outoBsiid mapametp O05CE. Perynstop ucnpaseH Ha
TekymeM 1ukie u mapamerp 05CE ycranaBnuBaeTcs B coctosinue «0»,ecnu B mapa-
metpe 0500He 3apuKcUpoBaHO HU OJHOTO OTKa3a. B MpOTHBHOM ciiyyae perysisarop
Ha TeKylleM Iukie HeucnpaBeH, u napamerp OS5CE ycraHaBnmBaeTcs B COCTOSIHHE
«1».3TOT mapameTp MOKET KCIIOJIb30BAThCS VISl YIPABICHUS CYETOM BPEMEHH HC-
npaBHO#/HercpaBHOU paboThl perynstopa. CocTossHUE NpPU3HAKA HEUCIPABHOCTH
oTpakaeTcsl Ha MHAMKaTopax JnieBol manenu (cm. 2.3.9u 2.4.2.4).

2.3.10.3Hekotopbie U3 «HOKUX» 3a/lad MOTYT (POPMHUPOBATH JIOMOJHUTEIb-
HbIe OUTOBBIC MTPU3HAKK HEHCIIPABHOCTH, KOTOPHIE YK€ HE OTHOCSATCS K OTKa3aM ar-
naparypbl COOCTBEHHO TprOOpa, a SABIAIOTCS BHEITHUMH OTKa3aMH, HapyIIAIOIIUMU
JIOTUYECKH UCIIPaBHYIO paboTy perymnsatopa. K Takum nmpu3Hakam, HaripuMep, OTHO-
CSITCS:

* [pHU3HAKU OOpbIBA BHEIIHUX U3MEPUTENbHBIX 1enel, (GopMUpyeMble alropurma-
MU pacyeTa TeMIIEpaTypbl Ha TEPMOIIPEOOPA3OBATENIX;
e OWUTOBBIE MPU3HAKH BHIXO/1a KAKUX-TMOO TApaMETPOB 33 TEXHOJIOTUUECKHE JIOMYCKH;
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e OWUTOBBIC MPU3HAKHU OTCYTCTBUS OTBETA Ha 3alPOC BHEIIHETO Mapamerpa u3 Apy-
roro moxyis Ha maructpanu CAN-BUS, dopmupyembie anropuTmMamMu BBOJAA
BHEIIIHUX MapaMEeTPOB,;

npyrue OUTOBBIE MPU3HAKHU IO KEJIAHUIO MOJIH30BATES.

Ecnu nmonp3oBaTenb X04eT 00bEIUHUTH BHEITHUE NMPU3HAKK OTKA30B C 001Iei
CHUCTEMOM OTKa30B PETyJATOpa, OH JOJDKEH B KAUECTBE BBIXOJHOTO MPU3HAKA BHEII-
HUX OTKa30B, COOpaHHOIO Mo 3akoHy jorudeckoro «MJIM» u3 oraenbHBIX ImpuU3HA-
KOB OTKa30B, Ha3HA4uTh OUTOBBIM mapamerp 0501 ©Ttka3 anropurmudeckuii». Co-
CTOsIHME 3TOro napameTpa 6a3oBeiM [1O mpoBepsercs, HO HEe yCTaHABIUBAETCS.

2.3.10.4 Ins dbopmupoBaHus BPEMEHH HCIPABHOM/HEHUCIIPABHOW padOThI B
KKJIOM peaqn30BaHHONW B IPUOOPE JIMHUM PETYIHPOBAHUS CIEAYeT OOBEIUHUTD TI0
3aKoHy Jiornueckoro «MJIM» mpusnak odOmero orkasa npubdopa (mapamerp 050E) u
OTHOCSIIUECS K TAaHHOW JTMHWUW OWTOBBIE MPU3HAKK HEUCIPABHOCTH. DTa OMEPaIUs
BBITIOJTHSETCS 3arpy3KOW OJHOW MM HECKOJIBKUX IOCIENIOBATEIBHO COEIMHEHHBIX
3amay, BemogHsAomux anroputM 0199 dlormyeckoe NJIN na 4 Bxoma», u mogavei
PE3yIbTHPYIONIETO MPU3HAKA MCIIPABHOCTU/HEUCIIPABHOCTH HA BXOJ 334U «BPEMsI
pabote» (anroputm 0200).[Ipu HyneBOM COCTOSIHMH Pe3yIbTHPYIOMIETO MPU3HAKA
Ha TEKyIEeM LUKIIe OyIeT HapaluBaThCs CYCTUNK BPEMEHH HCIIPABHON pabOTHI y3i1a
ydeTa, Ipu eAMHUIHOM COCTOSTHUY — CUETYMK BPEMEHH HEUCIIPABHOM pabOTHI.

Tabmuia 2.8 —Tlo6utHas pacimdponka mapamerpa 0500 «ocTosiHIEe OCHOBHBIX OTKAa30B»

ba | Pa3 [Tpusnak [lepuo- | BepositHas Cnoco0 ycTpaHeHus
UT | psn Y- IIpUYMHA
HOCTBH
O | O (lepe3anyck 11wmkn mo- |Bkmtouenue - |Mckmounth cOoun nutanus. Ecnu nu-
(BkITIOUCHHE clie Iiepe3a- |TaHus, IIepe3a-  |[TaHHWE 3aBEIOMO UCIIPABHO, a OTKa3
TUTaHMsI) ITyCKa IIYCK IO CTOPOXY |[BO3HHUKAET, HAPABUTh B PEMOHT.
1 |Ommbka KC 256 COou mipu 3amnucy,
00J1aCTH 3aBOJICKUX |IIMKJIOB  [0TKa3 armapary- Hanpasuts B peMOHT
HACTpOeK pHI
2 |Ommbka KC 256 C6ou npu 3anucu |[IpoBepuTh HapamMeTpbl HACTPOMKH, T1e-
00JIaCTH HACTPOECK|IMKIIOB  [HACTPOEK pe3anucarh ucriopueHHsle. Ecim oTkas
10JIb30BATENS HE YCTPaHsITCs], HAIIPABUTh B PEMOHT
3 |Ommbka oyepenu |[kaxnaplii  |OmmOku co3na-  |[IpoBepuTh MPaBUIBHOCTD OUEPEIH
3aja4 LUK HUS o4Yepenu 3aja4, nepesanucars ee. Ecau oTkas
HE YCTPaHSAETCsl, HAIPaBUTh B PEMOHT
4 |Otka3z ALII noctostHHO|ALLIT anutensHo |Ecnu oTka3 BO3HUKAET 4acTo, HAMpa-
HE TOTOBO BUTh B PEMOHT
5 |Orka3 3anucu Bo |npu Co6oit 3anucu wiu |HampaButh B peMOHT
flashsiamste 3amucu  |otkas [13VII
6 |Hesepnsrii napa- |moctosiHHO|OmMOKH IIpoBepuTh HACTPOMKH 3a1a4, Iepe3a-
METp HACTPOUKH IUCaTh HEBEPHBIC TApaMeTPhl
7 |Ommubka KC 256 C6ou npu 3anucu |[IpoBepuTh HACTPOKKY MEHIO, IIepe3ary-
HAaCTPOEK MEHIO |IMKJIOB  |OMMCAHUS MEHIO |caTh UCIIOpPUYEHHBIE IapaMeTpel. Ecim o1-
Ka3 HE YCTPAHSETCs], HAIIPAaBUTh B PEMOHT
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[Tponomkenne Tabmmipt 2.8

ba | Pa3 ITpu3znax ITepuo- | BeposiTHas Cnoco6 yctpaneHus
UT pana An4d- IMpU4inHa
HOCTbH
1| 0 |-

1 |Oumbka KC 06- |256 C6ou npu 3anucu |Ilepesanmcars nmeHa 3amad u3 b1 Ecim
JIACTH VIMEH 3a/1ad  |IIUKJIOB  |OYepeNid 3aJa4  |0TKa3 MOBTOPSIETCsI, HAIPABUTH B PEMOHT

2 |Ocranos kaxkapli | TexHonmormyeckas |3aJaeTcsi U CHUMAETCSI YEPE3 KaHAJIbI

LUKII oOMeHa WK CITy’)keOHOE MEHIO, CaMOo-
CTOSATEIHHO HE BO3HUKAET

3 [TecroBas 256 He custa TecTto- |CHSTH TECTOBYIO MEPEMBIUKY U IEpe-
MepEeMbIUKa IMKJIOB  |Bas MEpEMbIYKa  |KIIOYUTH MUTAHUE

4 |Otkaz CAN Cooit [epexatounTh TUTaHUE

5 |HecoBnagenue 256 C6owu mipu 3armicu  |[IpoBeputh odepenp 3aaad, nepe3amnu-
oyepear 3a7ad U |IIUKJIOB  |OYepeH 33/1a4 U ee [caTh HeBepHbIe TapameTpsl U3 b/1.
ee uaeHTU(UKa- uneHTrukaropa |Eciau oTka3 He ycTpaHseTCs, Harpa-
Topa BUThH B PEMOHT

6 |Ommobka KC 256 CO6owu tipu 3anucu
oyepear 3aad  |IIMKJIOB  |0Yepe]IH 3a/1au

7 |O6mmit oTkasz Kaxaeii  |@opMupyercs o  |Y CTpaHUTh NPUYUHBI OTKa3a B OC-
(mapametp O5CE) |muki «JIN» 13 ocTaib- |TaabHBIX pa3psaax

HBIX OTKa30B

2 [ 0..5|/06ps1B BxoaHoro | lecsatku  |OOpbIB TOKOBOM  ([IpoBEepHTH IEIOCTHOCTH IIEMH, YCTpa-

aHaJIOTOBOTO CEKYH/ L[ENU TEPMOPE3H- |HUTh OOPHIB
kanana 0..5 cTopa

6 |-

7 |Her oomenanmo  |Kaxneni |OmmOka Ha- IIpoBepuTh HACTPONKH BCEX 3a]a4
CAN B 3anmaue IIUKIT CTpOiiku wiu He- |BBoja. [IpoBepuTh UCTIPABHOCTH JIN-
BBOJa ucnpaBHocTh - |[HUM CAN BUSwu moaxro9eHHbIX K

nuu CAN BUS  |neii moxyneit
3 |0..2|0Omubxka Kaxneri  |Omunbxka Ha- JmarensHocTs nepuona LIINMM nomkaa
HaCTPOUKHU LUKII ctpoiiku [IIUM  |6bITh 10 65534MC, MUHUMATBHAS
1M 0..2 JUTUTENTHHOCTh UMITYITbca —OT O 110
Trmm/2 mc
3..6|-

7 |Anropurmuye-  |kaxnenii  |[Tapamerp 0501 |BbsicHUTH IpUYMHBI BOSHUKHOBEHHS

CKUU OTKa3 KT paBeH 1 U YCTPAHUTh UX

2.3.10.5/[ns1 3amUTHl IPOrpaMMBbl U JAHHBIX OT OMIMOOK Oouepeau 3ajad, Bbl-
3BaHHBIX OLIMOKaMM CO3/[aHHUs Oouyepeau, cOOSIMHU MpU €€ 3alucu WM OUIMO0YHOM
HACTPOMKOM, BBEJICHBI CIAEAYIOLINE BUIbI IPOTPAMMHOTO KOHTPOJISA C MapUPOBaHUEM
OIH1OOK:
* Ecou ¢opmar 3arpykeHHOI ouepenn HE OTBEYAeT CTaHAAPTHBIM TPeOOBaHUIM,
UCIIOJIHEHUE OUepeIn 3a7au OJIOKUPYETCs MOTHOCTHIO C BbIJaUel MPU3HAKa OTKa-
3a «oIIMOKa ouepeau 3agau» (cM. Tadmuiy 2.8).
e Ecnu mapaMerp, yKa3aHHbII B ouepeau 3a1ad Uil YTEHUS WM 3aIllUCH, SBJseTCs
HEU3BECTHBIM, OIEpalisi C HUM HE BBIMOJHIETCS, PUKCUPYETCS MpHU3HAK OTKa3a
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«HEBEpHBIN mapamerp» (cM. Tabmuiy 2.8), HO 3amada ¥ ouepenb B IEJIOM MpO-
JOJDKAIOT UCTIONHATHCS 10 KOHIIA.

* Ecnu mapamerp, Ha3HAYEHHBIM B 3aja4e Jis 3allUCH, pa3MeIleH B OJHOM W3 BH-
nos [13VY, oneparnus 3anucu He BBITOIHAETCA, (PUKCUPYETCS MPU3HAK OTKAa3a «HE-
BEpHBIN mapameTp» (cM. Tabmuiy 2.8),Ho 3a1a4a U ouepesib B IEJIOM IPOI0IIKa-
IOT UCTIOJTHATHCS A0 KOHIIA.

e Ecmu pmurensHOCTh (POHOBOTO IMKIIa MpeBbicuia 128 cekyHn, mporpamma npu-
0opa aBTOMaTHYECKU Mepe3anycKaeTcs, Kak o cO00 MUTaHHUS.

» 3agaua BBoja napametpa u3 CAN He uCHONHsETCs, €ClIU YKa3aHHBIH B HEl HOMep
BHemHero Mmoayist paBeH 00 wnu FF. Ecnu oTBeT OT Moyl He MOJyueH B TeUe-
HUe 1 cexyHbl, 3a]jaua Tak)Ke 3aBepIIaeTcs aBapuiiHo. B 000MX yKazaHHBIX CiTy-
qasx (puKcupyeTcs 0TKa3 0OMeHa, ouepeib MPOA0IKAET UCTIOMHATHCS 10 KOHIIA.

2.3.11 3aumyuma nacmpoex om HeCaHKYUOHUPOBAHHO20 0OCMYNaA

2.3.11.1/Joctyn k m10060i nHGOPMALIMHU PETYIIATOPA, BXOISAIICH B CUCTEMY €T0
apamMeTpoOB, PETJIAMEHTUPYETCS 3aJaHHBIM YPOBHEM JOCTYIa K HEH MO YTCHHIO W
3anucu. «Ilonp3oBatenp», «Hamamunk», «HacTpoimuk», kKak onvucano B 2.3.21 Tab-
muue b.1, u TekymuM ypoBHEM JIOCTyMNa MO KaHATY WIKA Yepe3 AUCIUIeH. 3aaaHHbIH
YPOBEHb JOCTYyNA K <CKECTKUM» IapameTpaMm ycTaHoBlieH B 6a3oBoM 10 perynsaropa
¥ U3MeHEH OBbITh He MOXeT (cM. Tabmuity b.1). 3anaHHblil YpoBeHB JOCTyNa K «THO-
KUM>» MapaMeTpaM yCTAHABIMBAETCS MPHU 3arpy3Ke «rHOKUX>» 3aJlay Ha 3Tare MyCcKo-
HaJIaJ0YHBIX padOT, ¥ JOJDKEH ObITh BEIOPAH TaKUM, 4TOOBI MHTEpecyromue «I1omb-
30BaTeIIs» MapaMeTphl ObLUTH JOCTYITHBI €My 0 uTeHHUI0 (YpoBeHb 1), HO, KaK MpaBu-
JI0, HEJIOCTYITHBI TI0 3aIUCH, C BO3MOKHOCTBIO HX KOPPEKIIUH TOIhKO «Hamagamkom»
(ypoBenb 2). DTuMm oOecrieuMBaeTcsl 3aluTa HauboJsiee BaXKHBIX MapaMETpOB, Ha-
puMepP, HACTPOSYHBIX, OT HECAHKITMOHUPOBAHHOTO U3MECHEHUSI.

2.3.11.2I1pu yTeHUHU U 3aMUCH JIIOOBIX MapaMETPOB PETYJIsATOpPa Yepes Mmociie-
noBatenbHble KaHanbl — Maructpaab CAN BUS unu untepdeiic RS-232,nporpam-
MBI 00MeHa, paboTaromue Ha I1K, coobmiaroT npubopy ypoBeHb TEKYIIEro J0CTyIa
no KaHanmy. Ecnum 3TOT ypoBeHb HMKE MPHUCBOEHHOTO KOHKPETHOMY MapaMmerpy
ypOBHS, OTIepallvsl ero YTEeHUsl WM 3amucu B mpubop Omokupyercs. Ha camom I1K
00BSIBICHUE YPOBHS TEKYIIETO AOCTYIA BBIMOIHIETCS Yepe3 CUCTEMY IMPOrPaMMHBIX
napoJjiei; crmocoObl X MPUMEHEHUS M3JI0KEHBI B TOKYMEHTAIIUA Ha COOTBETCTBYIO-
mue nporpammel. bazosoe 110 npu BKIIOYEHUHM MUTaHHUS aBTOMATUYECKU YCTaHAaB-
JWBAET TEKYIIH YPOBEHBb JOCTyMA ISl BCEX KaHAJIOB paBHBIM «1», T.e. «Ilonp3oBa-
TEJb».

2.3.11.3YpoBHH nocTymna 1Mo KaHajgamM OOBSBISIOTCS HE3aBUCHMO JPYT OT
npyra. Ecnu noBellieHHbIN ypOBEeHb 10CTyMa ObLT 00bsiBiIeH uepe3 maructpaib CAN
BUS, noctyn ¢ TakuMm ypoBHEM pa3peliacTcsi TOJIbKO MOIYJI0, OOBSBUBIIEMY €ro
(Ha30BEM AITOT MOJYJb MEPBBIM); IUISI AIPYTHX MOJYJIEH YPOBEHb MOCTYIA OCTAETCS
paBHBIM «1».VI3MEHHUTH ypOBEHb JOCTYyMA APYTrOil MOIYIh CMOXKET TOJIBKO TOCTE TO-
r0, KaK MePBII MOAYJb TUOO CHU3WI YPOBEHB OCTYMA A0 «1», MO0 HE BBHITOTHSII
obmeH ¢ npubopoM B TeueHue 256Gc. Eciiv MOBBIIEHHBIM YPOBEHB JOCTyNa ObLI
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o0bsBiieH uepe3 uHTEpdeiic RS-232,0H pazpemaer moctyn ajis J000TO MOTYJ,
MOJIKJIFOUEHHOTO K uHTepdeiicy. [locie oTcyTcTBUSI 00MEHOB 10 MHTEp(deiicy B Te-
yeHue 256c TeKyIuil ypoBeHb JOCTYIa aBTOMATHYECKH CHIDKAETCS 10 «1».

2.3.11.4]11s1 AOTIOHUTEIBLHOM 3aIUTHl HACTPOCUHBIX MmapameTpoB MIUP-103)
OT HECAHKIIMOHUPOBAHHOTO JOCTyIa MPEIyCMOTPEHA BO3MOKHOCTh BHYTPECHHEH 3a-
IIUTHI, C TOMOIIBI0 BCTPOSCHHOW CHCTEMBI MapoJieii OJIOKUPYIOIIEH OT MPOU3BOJIBHO-
r0 TIOBBINMICHHS TEKYIEro ypoBHs goctymna. CyIiecTBYeT JBa YPOBHS BHYTPEHHETO
napoJis — 3allUIIAONUI 3aBOJACKHUE HACTPOWKH MapoJib HACTpOMIIuKa (mapamerp
FO026), 6iiokupyrommuii BBIX0J Ha YPOBEHb 3, M 3alIMINAIONINN MapaMeTpbl Ha KOH-
KPETHBIH OOBEKT mapoib Hamamuuka (mapamerp F025), Onokupyrommii BeIXOA Ha
ypoBeHb 2. O0a maposis SABISIOTCS BOCBMHUPA3PSTHBIMA IIECTHANIIATUPUIHBIMU YHUC-
JaMH¥, pa3MeIIeHHBIMU B COXPaHSAEMOU MPHU OTKIIOUECHUU TTUTAHHSI 00JIACTH TIAMSITH C
MOBBINICHHOW CTEMEeHBIO 3amuThl. Ecnum uX 3HAaYeHWE OTIWYAeTCS OT YHCe
00000000ummu FFFFFFFF,T0 ycraHoBUTH COOTBETCTBYIOIIMN YpPOBEHb JOCTYIa
MO>KHO, JIUIIH MPEIBAPUTEIHLHO TIEPEAaB Mo KaHaTy TpeOyeMbIid Tapoib ¢ TTOMOIIBIO
CHEIMAILHON MPOIIeyphl aBTOpU3aIK JocTyna. [Iponeaypa aBropusamnuu 0CTyIa
BKJIFOUYCHA B JUCIUIUIMHY OOMEHa 10 KaHally, CIIoco0 BBEIEHUS MapOJIsl U3JI0KEH B
nokyMmeHrtauuu Ha nporpamMmy «TEJIEIIOPT», HO camo 3HaueHue maposs JOJIKHO
OBITh M3BECTHO JIMIb JIWITY, OCYIIESCTBISIONIEMY 3alluTy WHGOPMAIUU TaHHOTO
YPOBHH.

2.3.11.53aBoacKkoil mapoib HACTPOMIIMKA yCTaHABIMBAETCS IPHU BBHIMYCKE
npudopa ¢ IpeAnpUsTHs — U3TOTOBUTENS, 3alUIIAET 3aBOJCKHE HACTPOMKH, U JKC-
IUTYaTUPYIOIINM OpraHu3alusM He cooOuraercs. [laponp Hamaggrka nmpu BBITYCKE C
IPEINPHUATHS — U3TOTOBUTENA CHAT (Kak mpasuio, paseH FFFFFFFF)u npu HeoO-
XOJMMOCTH YCTaHABIMBAETCA SKCILTyaTUPYIOIIEH MM KOHTPOJUPYIOLIEH Opranusa-
Mel Mo OKOHYaHUHM MYCKOHANIAJO0YHBIX paboT U MpueMKe mpubopa B IKCIUlyaTa-
110, TMOO0 Yepe3 KaHal, 0o yepe3 ciry’)keOHOe MEHIO.

2.3.11.6 3 BBIIEU3IOKEHHOTO CIIEIYET, YTO MPOYMTATh WM U3MEHUTH ITla-
pOJIb HaTauMKa, a TaKXe JIIOObIE MapaMeTphl C 3aJaHHBIM YPOBHEM JIOCTYyIMA «2»,
MOXHO JIMIIb MPH YK€ YCTAaHOBJIEHHOM YPOBHE J0CTYyIa He Hike «Hanaguuka», T.e.
ATO MOXET CIIeNaTh JIWIIb JIMIO, 3HAIOIIEEe TEKyIee 3HAaYeHWEe MapoJis HajlaJauuKa.
[TepeBectu npudop B TexHosorudeckuii pexxum OCTAHOB Takxe MOXKHO, TOJIBKO
3Hasl MapOoJIb HAJa9UKa. 3aBOJACKON Mapojb MTOCTYIEH M0 YTEHUIO U 3alUCH TOJIHKO
IIPU YCTAaHOBJICHHOM YPOBHE JIOCTyNa «3»,T.€. TOJBKO JIIS MPEICTABUTEIS MIPEAIPH-
STHSI — U3TOTOBUTENISA, 3HAIOMIETO 3Ha4YeHue mapoiiss. O0nacTh maMsaTd, B KOTOPOU
pa3MelIeHbl apoJH, 1Jis1 YTeHUs] OOBIYHBIMU METOIaMU HEJIOCTYITHA.

2.3.11.7 Ins ucKIIOYEHHUS HECAHKIIMOHWPOBAHHOTO JOCTyNa K HACTPOMKaM
3a/a4, 3allUIICHHBIM MapojieM HallaTyhKa, Yepe3 3aBOJCKON MapoJib, KOTOPHIA B
ofmeM sBISIETCS TapojieM 0OoJjiee BBICOKOTO YPOBHs, B MpHOOpEe MperycMOTpeHA
nporpaMMHasi OJIOKMpOBKA. Eciu ycTaHOBIIEH Tapoib Hajlaaduka, TO C HH3IIETO
YPOBHSI TIOJIB30BaTENsl «1» mprubop HE MOXKET Cpa3y MEPEUTH HAa YPOBEHb «3»TI0 3a-
BOJICKOMY TIapoJII0, a 00s3aTeNbHO JTOJDKEH BHAdalie OBITh TEepeBe/eH Ha YPOBEHb
«2>»,49T0 BO3MOXHO JIUIIIH TIO MAPOJTI0 HAJTATIUKA.
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2.3.11.8[1pu pabote ¢ qucreeM Takke KOHTPOIUPYETCS YPOBEHB OCTyNa U
Hanuuue mapoiia. Jloctyn depes AMCILIe MOKET OBITh MOJIHBIM (CBOOOIHBIM), T.€.
UMETh ypoBeHb «Hajamguuk», eciau mapojib Hajlaguuka Ju00 OTCyTCTBYeT (paBeH
00000000unmn FFFFFFFF) 100 nMeercs, HO ero BEpHOE 3HAUYCHHE YXKE COOOIICHO
yepe3 Ciy)keOHOe MeHI0. B TpoTHBHOM ciTydae ypoBEHb JOCTyIa 4yepe3 MEHIO aBTO-
MaTHYECKH yCTaHaBIMBacTCs paBHBIM «lloab3oBaTenb». [Ipu MHAUKALIMKM 3HAYCHUN
napamMeTpoB MPOTpaMMa KOHTPOJIHPYET YPOBEHB JOCTyNa K HUM 1o 4yTeHuto. OmHa-
KO, B OTVIMYKE OT IOCJICIOBATEIbHBIX KAaHAJIOB OOMEHA, JOMYCKASTCS WHIMKAIIHS
3HAYCHUH IMapaMeTpoB C YPOBHEM JIOCTYIIa 10 YTCHHIO He Bhime «Hamamguuk» (kpo-
Me CaMOT0 MapoJis HajaJa4yuKa) MpH JIF00OM TeKyIlleM YpoBHe aoctyma. [Ipu cBodo-
HOM JIOCTYTI€ Yepe3 MUCIUICH BO3MOXKHA KOPPEKIMs 3HAYEHUN MapameTpoOB, BKIIIO-
YCHHBIX B OCHOBHOE MEHIO, €CJIM YPOBEHb JOCTYIa K HUM I10 3alKCH HE MPEBOCXO-
mut «Hamagunk». Kpome Toro, mpu cBOOOHOM JOCTYIE pa3pemiaeTcs BHITIOJHCHHE
PYYHBIX OIEepaluii K3MEHEHHSI COCTOSHUS MPUOOpPA M €0 BBIXOAO0B Uepe3 Ciy:KeOHOe
MeHI0 Tpudopa.

2.3.11.9Ecnu B mpoliecce dKCIUTyaTalliyd Mapojib HaIaJuuKa ObLT UCIIOpPYECH
WM €ro 3HaueHue 3a0bITO, CHATHh MapOJb WM BOCCTAHOBHUTH €T0 3HAYCHHE MOYKHO
TOJIKO Ha MPEANPUATUU — U3TOTOBUTEIIE, IPUYEM 3Ta OTIEPALIUs HE BBITIOIHSAETCS TI0
rapaHTHH.

2.3.12 Pesrcumol (hynKuuonuposanus

2.3.12.1PerynsTop MOXXET HaXOJUThCA B OJHOM M3 JBYX PEKUMOB (DYHKIIMOHU-
poBanusi: PABOTA u OCTAHOB. Cmena pexMMOB MOXKET BBIIIOJHATHCS MO0 yepes
KaHaJl MOCJIeI0BATENIbHOIO 00OMEHa, JIM00 Yepe3 CITyKeOHOE MEHIO JUCIUIES Ha JIMIIEBOM
naHend. [yt cMeHbI pexxrMa HeoO0X0IMMO 3HaHHE Tapoiist ypoBHs «Hamaquuk» (M ero
OTCYTCTBHE Ha Ipuoope).

2.3.12.2Bo Bpems 3KCIUTyaTallud PEryJATOp AOHKEH MOCTOSHHO HAXOIUTHCA
B pexkume PABOTA. B 3ToM pekxume BBITIOTHSIOTCS TTOJIHOCTBIO Bee (DYHKITUU TIPU-
0opa; paboTalOT BCE KECTKUE AITOPUTMBI, BKIIFOYAsi U3MEPEHUE BXOJIHBIX BEJIUYUH;
UCIIOJIHAETCS 3arpy’K€HHasi ouepelb 3ajlad, BKIOYas BBOJ, HAKOIUJIEHUE U APXUBU-
poBaHue WHGOpPMAIIUHU, pacyeT BCEX 3aKOHOB YIPABIEHUS; PabOTalOT aKTHBHBIC
[IMM; BO3MOXHBI ONEpalky C JIIOOBIMUA IMYHKTaMU MEHIO ucIuies. BmemarenbcTBo
B mporiecc GOPMHUPOBAHUS BBIXOJHBIX CUTHAJIOB YEPe3 MOCIEAOBATEIbHBIC KaHAJBI
He Jomyckaetcs (Kak MpaBuiio, OHO He uMeeT 3¢ ¢ekra), a yepe3 AUCIUICH 3a0JI0KH-
POBAHO.

[TPUMEYAHMUE: ucnonHenue ouepean 3aaad TakkKe OJIOKUPYETCS MPU yCTaHOBKE
TECTOBOU MEPEMBIYKH.

2.3.12.3Pe;xxum OCTAHOB sBisieTcst TEXHOJIOTHYECKHMM. B HEM MCIIOJIHAIOT-
Csl BCE JKECTKHE aJITOPUTMBI, BKIIIOUAs U3MEPEHUE BXOTHBIX BETUYNH, HO 3arpy>KeH-
Has ouepe]lb 3aJ1a4 He UCIIOIHACTCS, aBTOMAaTHYECKOE YIIPaBJICHUE BBIXOAaMHU, B TOM
yucne [1INM, He paboTaet. Pexxum npumeHsieTcs B IByX ClIydasx:
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[Ipu 3arpy3ke ouepeau 3aaad, ONUCAHUSA MEHIO U B HEKOTOPBIX APYTUX CIydasx
HaCTPOMKHU COOTBETCTBYIOIME nporpaMMsl 11K aBTOMaTnueckn KpaTKOBPEMEHHO
nepeBoaat npudop B pexkum OCTAHOB ¢ nocneayronuM Bo3BpallleHHEM B pe-
xuM PABOTA. Onepanuu ¢ MEHIO B ’TH MOMEHTBI HE PEKOMEHTYIOTCSI.

Ha srane skcruryaraimu J11st BBITOJIHEHUS PyYHBIX OIIEPALAN, CBSI3aHHBIX C HATAIKON
PabOTHI MOJKITIOYEHHBIX K NPHUOOPY UCHOJHUTENIBHBIX MEXaHU3MOB. BO3MOXKHO pyu-
HO€ 33[JaHUE BBIXOAHBIX CUTHAJIOB, B TOM uuncie [HINM, uepe3 MeHro qucruiest uiu 1no-
CJIe/IOBaTENbHBIN KaHaT OOMEHa.
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2.4 PexxnMbl pa6oThl U MEHIO HHAUKATOPA

2.4.1001mmue moHsATHs

2.4.1.1PerynsaTop cHa0XEeH pacHoJIOKCHHBIM Ha TEpeaHel MaHelu >KUIKOK-
pUCTAIUTMYECKUM ali(paBUTHO-IIUGPOBBIM TUCIUIEEM M TPEeMsI MHOTO(YHKIIHOHAJb-
HBIMH KHOTIKaMH yTpaBiieHus: uM. Jlucrieit umeeT 2 cTpoku 1mo 12 CHMBOJIOB B Kax-
noii. C TOMONIBbIO AUCIIES U KHOTIOK MOJIb30BATEINIO TOCTYIIEH MPOCMOTP COCTOSTHUS
psila mapaMeTpoB M UX Ha3BaHWU, 3apaHee 3alpOrpaMMHUPOBAHHBIX IJI YTCHHS Ue-
pe3 MEHIO WM BKIIOYEHHBIX Ty/Aa aBTOMAaTHUYECKH, a TaKKe M3MEHEHHUE pexuma pa-
OOTBI PETYNIATOPA UM 3HAYCHUI HEKOTOPHIX MapaMeTpPOB.

2.4.1.2MeHI0 COCTOUT U3 TPeX YPOBHEH — HAYaJIbHBINA YPOBEHD (IIOCTOSIHHBIN
VCXOJHBIN MYHKT), TPOMEKYTOUYHBIH YPOBEHb 3arojIOBKOB U ypOBEHB orepanuii. B
CBOIO OuYepeib, YPOBEHb 3ar0JOBKOB COCTOUT M3 YETHIPEX YACTEH: MEHIO Peryiaupo-
BaHUs, OCHOBHOE MEHIO, MEHIO apXMBOB U Clly)keOHOe MeHIo. Kaxnas yacth umeer
cBOi1 Habop omeparuii. OOIas CTPYKTypa MEHIO MpUBEICHA HAa PUCYHKeE 2.7, CTpYK-
Typa OT/ACJIbHBIX YacTel MEHIO — Ha pUCYHKax 2.8 - 2.12Bo3Mo)Ha KOPpEeKIHs Ta-
paMeTpoB, WHAMIUPYEMBIX B OCHOBHOM MEHIO (MPU HAJTUYHUU MApOJs HaTaaduKa —
TI0CJIE €0 BBEJCHUS Yepe3 CIIy)KeOHOe MEHIO).

2.4.1.3B obmem cirydae JBMKEHUE IO MEHIO, T.€. IEPEX0]T OT OJHOTO MyHKTA
MEHIO K JPYroMYy, BBIIOJHSETCS KPAaTKOBPEMEHHBIM HA)KaTHEM PACIIOJIOKEHHBIX Ha
JUIIEBON MaHEIu KHOMOK yIpaBJ€HUsl, 0003HAYEHHBIX KaK «CTpEJIKa BHU3» «¥» U
«CTpeJKa BIpaBo» «@»». B MOMEHT Ha)kaTus B MEPBOM MO3ULIUUA HUKHEN CTPOKH 3a-
ropaeTcs CIyXeOHBIH CHMBOJI (aHAJIOT <«ITUIAJIKKA>» Ha KJIaBHATypaxX MHOTHX IpHOO-
poB). Ha ypoBHe omnepariuii 1BUKEHHE MPOUCXOIUT TOJIBKO MO aKTHBHBIM ITYHKTaM C
aBTOMATHUYECKHUM IMPOIMYCKOM HEAKTUBHBIX TYHKTOB, KAK B CTOPOHY YBEIUYEHUS HO-
Mepa MyHKTa, TaKk U B O0OpaTHyI0 CTOPOHY. B oTnenbHbIX, 0c0O00 OrOBOPEHHBIX CITy-
yasx, JBUKEHUE BBIMOJHIETCS KPAaTKOBPEMEHHBIM HAKaTHEM JOMOJTHUTEILHON
(GYHKITMOHATBLHON KHOTIKHA «F>.

Hauanwvnwui V+p Hauanvnouii yposens
HYHKM
vl» F
Ypoeens 3azonoexos
_>> MEHIO pem >_> MEHIO O.CHOBH > ; MEHIO apanH > s| Meno CITy)KeOH _>>
IyHKTOB. X IyHKTOB. XXX ITyHKTOB. XX
"y ! i k!
Yposenv onepayuii
B menio B ocnosnoe B apxusnoe B cnyoicebnoe
pe2yuposanus MeHIo MeHIo MeHIo

Pucynok 2.7 -O0mias cTpykTypa MEHIO

2.4.1.4 OcHOBHBIM HaIpaBJICHUEM B MEHIO MPUHATO [BWKEHHE B CTOPOHY
yBEJIMYEHUS] HOMEpa MyHKTa. C MOMOIIbIO IPABOW KHOIKHU > BBINOJIHIETCS JABU-
KEHHE II0 CTPOKE CJIeBa HAIPAaBO, C MOMOIIBIO JEBOW KHONKU «¥» — IBHKEHUE 110
CTOJIOLY CBEpXY BHU3 WJIM MPOCMOTP apXHBa OT TEKYIIEr0 MOMEHTA BIJIyOb apXHBa.
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Jlyis cMeHBbI HalpaBJiCHHs IBHXKEHUST HEOO0XOIUMO YAEpKUBATh COOTBETCTBYIOIIYIO
KHOIIKY B HQ)KaTOM COCTOSIHMM B TeueHue 2 cekyH. CMeHa HanpaBlIeHUs BBITIOJIHS-
eTCsl «TOPIIEPHO», BO3MOXKEH U 00OpaTHBIN MEPEeXo.

[TPUMEYAHUE: na ypoBHE 3aroJiIOBKOB, a TaK)Ke B CITy>)KEOHOM MEHIO peBep-
CHpPOBAHUE HAIPABJICHUS JBUKEHUS HE IEMCTBYET.

Tekylee HanpaBiIeHUE IBUKCHUS TIEPUOINICCKH BHICBEUMBACTCS HA JUCILICE
B BHUJIC CHMBOJIOB CTPEJIOK BBEPX «1 >, BHU3 «l >, BIPABO «>», BJIeBO «<».[Ipu oT-
CYTCTBHUU Ha)kKaTHH B TeueHHe 256 ceKyHj, a TakKe NMPHU BbIXOJAC Ha YPOBEHb 3aro-
JIOBKOB WJIM B HA4aJbHBbIH YPOBEHb MEHIO, HAIIPABJICHUE JIBUKCHHS aBTOMATUYCCKH
NIEPEKITF0YaeTCsl Ha OCHOBHOE (BIIPABO M BHH3).

2.4.1.51IpssMoit BO3BpaT C YpOBHS OIEpaluii Ha YPOBEHb 3arojIOBKOB HEBO3-
MOKEH U BBITIOTHSIETCSI TOJIBKO 4Yepe3 HadalbHBIM YPOBEHb OJHOBPEMEHHBIM HaKa-
THCM JIBYX KHOIIOK «V¥» 1 >,

2.4.2HavanpHblil ypOBEHb

2.4.2.11lpu BKIIOYEHUN MUTAHUS TUCIUICH BBIXOJUT HAa YPOBEHb HauyaJbHOMU
uHauKanuu (cM. pucyHok 2.8). Croia ke mpOUCXOAUT MEPEeXo]] U3 000N TOYKH Me-
HIO MPU OJHOBPEMEHHOM HAXXATHH JABYX KHOIOK «V¥» H <«@®». YPOBEHb COCTOUT U3
TpeX MOCJIEeI0BATENBHO BBITOIHSAIOMUXCS IaroB. JJIMTEIbHOCTh IEPBOTO U BTOPOTO
IIaroB Mo 5 CeKyH[, UIMTEIHHOCTh TPEThEro HEe OrpaHWyeHa. BBIXoJ Ha ypOBEHb
MEHIO 3ar0JIOBKOB — KPaTKOBPEMEHHBIM Ha)KaTHUEM JIF000I1 KHOTIKH.

\A! 2 MMP103 N XXXX N\
uz 060U > npor01l wmcnOl

MOYUKU MEHIO \1/ 5 cexyno

3amad. XXX \ S Jlobasa knonka -
kom. XXXXXXXX HA 302071060K MEHIO

V5 CeKYHO pecyiuposarus
15.09.09 cp
16:05:45 *) J

PucyHnok 2.8 -cTpykTypa Ha4ajabHOTO MMyHKTa MEHIO

2.4.2.2Ha nepBoM m1are HHAUIIMPYETCS 0011ast, UICHTUPUITUPYIOIIAst TaHHBINA
npubop, uHopmarus: B BepxHel ctpoke - tun npudopa «MHUP103» u 3aBojckoit
HOMEp B BUJE 4YeThipex3HauyHOTO uyncia «NXXXX»; B HUKHEU CTPOKe - HOMEp Bep-
cuu 6azoBoro [10 B Buse «aporXX» 1 HOMEp UCIIOTHEHUS B BUJIE «HCTIXX».

2.4.2.3Ha BTOpOM 11are MHAMIMPYIOTCS XapaKTEPUCTUKH 3arpyKEHHBIX 3a-
Jla4. B BEPXHEH CTPOKE — MX KOJMYECTBO, B HI)KHEW — MIEHTU(UKATOP Odepen,
co3maHHbI TporpamMmoi «/luanor-19». Ecnu 3amaun He 3arpyxeHbl, B BEpXHEU
cTpoke uHauuupyercs «3anad: HET», HuxHss ctpoka nycra. Ecnu ouepens 3arpy-
XKeHa ¢ olmuoOKamu, B BepxHel crpoke uuaunupyercsa «zagau. OINMBKA», B Huxk-
Hell cTpoke — uaeHTugukatop ouepenu. Eciu unentudukarop odyepeau He co3fia-
BaJICS, UHAUIUPYETCS, KaK mpaBuiio, ko «FFFFFFFF».
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2.4.2.4Ha TpeTtheM Iare B BEPXHEH CTPOKE MHAMIMPYETCS TEKyIlas JaTa B
Buge JJI.MM.IT u nenp Henenu. B HUKHEN CTPOKE MHIUIUPYETCSA TEKYIIEE BPEMS
B Bujae YY:MM:cc U ciaykeOHbIE CUMBOJIBI, OTPaXaloUIe TEKYIUNH pexuM paboTh
perynsropa. CHUMBOJI 3BE3[I0YKH «*» B MPEANOCICAHEH MO3UIIUM HUKHEH CTPOKHU
03HA4YaeT OTCYTCTBUE OTKA30B (HYJIEBOE COCTOSHHUE OWTOBOTO MapameTpa OOIIero
otrkaza O5CE). Ilpu HanMuuu OTKAa30B B3aMEH 3BE3/I0YKH OYAET WHIUIMPOBATHCS
3HaK Borpoca «?».Eciu umeetcs xots Ob1 onuH oTka3 B 0-M Gaiite mapamerpa 0500,
3HaK BOMNPOCA TOPUT MOCTOSHHO, YTO CBUJIETEIBCTBYET 00 OTKAa3aX ammaparypbl WIH
IpPOrpaMMbI COOCTBEHHO peryisitopa (cM. npumedanue 4 k tadmume b.1). Ecim 04
OalT YKCT, a OTKA3bl UMEIOTCS TOJIBKO B OCTANIbHBIX 0aiiTax, TO 3HaK BOIIPOCA MUTAET
¢ nepuosioM B 1 cexyHny.

2.4.3YpoBeHb 3arojIOBKOB

2.4.3.1Bbix0/ U3 HAYaJIbHOTO YPOBHS MEHIO HAa MPOMEXKYTOUYHBIM YPOBEHD 3a-
TOJIOBKOB MPOUCXOAMUT MO HAXATHUIO JIFOOOW KHONKHM Ha JHOOOM IIare moCTOSIHHOTO
MCXOAHOTO MIyHKTa. Ha mpoMeKyTO4HOM YpOBHE MMEETCS YEThIPE ITyHKTa, Ipen-
CTaBJISIIOIIME COOOM 3aroJIOBKM OTIIETBHBIX YacTel MEHIO ypoBHs onepaiuil. CMeHa
IYHKTA BBINOJIHSETCS HAXaTUEM KHOINKHU «P>», MyHKTbl MEHSIOTCS IO KOJIbLY.
Knonka «F»Ha ypoBHe 3arojoBkoB He paboTaer.

2.4.3.21lepBble TpU MyHKTA YPOBHS 3aroJIOBKOB. «MEHIO PETYIUDP», <MEHIO
OCHOBH» M «MEHIO apXMBOB» IMpeJHAa3HAaYeHbI I oJb3oBateneil. [lo 3aromoBkom
BBICBEUMBACTCS KOJMYECTBO AKTUBHBIX MYHKTOB COOTBETCTBYIOIIEr0o MeHi0. Ecnu
OHO OTJIMYHO OT HYJISl, HAKaTHE KHOIKH «¥>» IEPEBOJUT MCHIO HA YPOBCHb HCIIOJI-
HEHHMS JaHHOM YacCTH.

2.4.3.31locnequuii MyHKT YPOBHS 3aroJIOBKOB «MEHIO CIIy>KEOH» SIBIsieTCS
CITyeOHBIM, W TIOJIH30BATEISIMHU, KaK IMPABWIO, JOJDKEH MpomyckaThcs. Hakarme
KHOIIKH «¥> BBI3BIBAET BXO]I B CITy’)K€OHOE MEHIO.

2.4.4MeH10 perynupOoBaHUs

2.4.4.1MeH1o0 peryaupoBaHus GOPMUPYETCS aBTOMATUUECKU MPOrpaMMOi pe-
TyJaTOpa Mpy HAIMYUK B COCTaBE ouepenu 3afaad anroputMmos [1J[ —perynupoBanus,
UMEIOIIMX BbixoAHoU napamerp ¢ HomepoMm 090i, 1.e. ynpasnenus IHMMi. Yucio
AKTUBHBIX ITyYHKTOB B 3’TOM MEHIO PaBHO KOJIMUECTBY 3arpy>KeHHbIX 3aaau [1J[ - pe-
TYJIUpOBaHUs U MOKeT cocTaBisTh OoT O 1o 3. CTpyKkTypa MEHIO PEryJIUpOBaHUS B
oO11em ciyyae nmpecTaBieHa Ha pucyHke 2.9.

2.4.4.2Ha ypoBHE 3arojioBKa MHAUIMPYETCS HAa3BaHHUE JAHHOW YacTU MEHIO
«MEHIO PETYJIUP» U KOJIMYECTBO aKTUBHBIX MMyHKTOB B HeW. Bxo Ha ypoBeHb omnepa-
U BBITMTOJTHSACTCS TI0 KHOIKE «¥», ECM akTMBHBIX IYHKTOB HET, 3Ta KHOIIKA HE pa-
oortaer. HaxaTue KHOTIKU «P>» Ha ypOBHE 3aroJIOBKA BBI3BIBACT MEPEXO0] B OCHOBHOE
MEHIO, KHOTIKa «F»urnopupyercs.

2.4.4.3Ha ypoBHe omepaiuii B KaKJI0M aKTUBHOM IYHKTE€ MEHIO HHAULIUPY-
I0TCS JIBa MapameTpa, XapakTrepusyolre padoty npubdopa no Beixony UM, ces-
3agHOTO ¢ amroputmom IIJ[ - perymupoBanus. B BepxXHEN CTpOKE MHIMLIUPYETCS
3HaueHue ycTaBkH B Bue «ycTN: XXXX.XX», B HI)KHEHl CTpOKE — 3HAUEHHE Pery-
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aupyemoro napamerpa B Buae «perN: XXXX.XX». 3necb N —3t10 HOMep LIIMIM ot
0 mo 2, a XXXX.XX —uucioBo€e 3HaYE€HHUE, BCErNa ¢ 2 3HaKaMHU I10CJIE 3aIIATON U HE
0oisiee 4 necATUYHBIX 3HAKOB JI0 3aIISITOM.

MEeHI peryaup | P _ B ocrogHoe MeHIo

E NYHKTOB:. 3 ‘E
v
\ 4
cT0: XXXX. XX
—>| 7

per0: XXXX. XX

\1/ mobas  Knonka
yorl: XXXX. XX
perl: XXXX.XX

V  obas Knonka
yer2: XXXX. XX
per2: XXXX.XX

| wo6as  xnonka

Pucynox 2.9 -cTpykTypa IByXCTPOYHOTO MEHIO PEryJIUpPOBaHUS
2.4.4 Alanukanys 3HaYeHU OOHOBIISIETCS HE PEXE OJTHOTO pa3a B CEKYHIY.

2.4.4.5Haxatue 1000 KHONKM Ha ypOBHE OIEpalvii BBI3BIBAET IEPEexo] K
CIeYIONMEMY aKTHBHOMY IYHKTY C aBTOMAaTHYECKHUM MPOITYCKOM HEaKTUBHBIX. Kop-
PEKIIUS MapaMeTPOB B MEHIO PETYTUPOBAHUS HEBO3ZMOXKHA.

2.4.50CHOBHOE MEHIO

2.4.5.10cHOBHOE MEHIO MOCTPOEHO aHAJIOTUHYHO OCHOBHOMY MeHio TOKOH-
19 u Bxmtouaet B cebst 10 200myHKTOB, 0(OpMIIEHHBIX B BUAE Ta0bnuibl u3 20 cTpok
no 10 nmo3unuii B kaxxaoi. Kaxapiii myHKT TaOaunbl poHymMmepoBaH B Bujae MM.N,
rne MM — Homep ctpoku ot 00 no 19,a N —nHomep nosunuu ot O 1o 9. Mento Ha-
CTpaMBaEeTCs Ha ATamne MyCKO-HaJlaJOoYHbIX paboT ¢ nomomibio mporpammbl TEJIE-
[TOPT. Hactpoiika coctout u3 oTOOpa TpeOyeMbIX MapaMeTpoB M MPOU3BOJIBHOTO
pa3MelleHHs WX IO MyHKTaM C Ha3HAUY€HHEM WHIAUIUpPYEMbIX UMeH. [ mapamer-
POB, TIPEJCTAaBICHHBIX B BUJIE YHCEI C IUIABAIOIICH 3amsATOM, yKa3bIBACTCS TOYHOCTh
WHJUKAIMH, T.€. KOJIMYECTBO 3HAKOB MOCJIE IECITUUHOM 3ansaToil B mpeaenax ot O 1o
4. BHenHui BUJ OCHOBHOTO MEHIO TIpecTaBieH Ha pucyHke 2.10.

2.4.5.2Ha ypoBHe 3arojioBka MHAUIMPYETCS Ha3BaHUE JAHHOW YacTU MEHIO
«MEHIO OCHOBH» M KOJIMYECTBO aKTUBHBIX IIyHKTOB B HEN. BX0 Ha ypoBEHb onepanui,
Ha aKTMBHBIM IyHKT C MUHUMAJIbHBIM HOMEPOM, BBINOJIHAETCS MO KHOIKE «¥». Eciu
aKTUBHBIX MyHKTOB HET, 3Ta KHOMKa He padoTtaeT. HaxkxaTtue kHONKHU «P>» Ha ypOBHE 3a-
rOJIOBKA BBI3BIBAET IIEPEXO]] B APXUBHOE MEHIO, KHOTIKA «F»UrHopupyercs.

2.4.5.3 AKTUBHBIMU SIBJISIFOTCSI MTYHKTHI, JIJIs KOTOPBIX HAaCTPOEHHBIN HOMEp
UHAMLMPYEMOrO MapaMeTpa oTiInYeH oT koja FFxx. B ocHOBHOe MeHIo fomyckaercs
BKITIOYATh MPAKTUYECKH JIIOObIE OJUHOYHBIE (HE SBISIONIMECS JIEMEHTaMU MacCH-
BOB) MapaMeTpsl C YpPOBHEM JOCTyla IO YTEHUIO He BbIe, 4eM «Hamamumk»,
MMEIOIINE BHYTPEHHEE NPEACTABICHUE KaK YMCIA C IUIABAIOLIEH 3amsToM, IIecTHa-
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TIATUPUIHBIC ynciia nauHoi 1,2,406aiiTa, necaTuuHbIe 1ebie Yrcia 6e3 3HaKa JJTu-
HoH 1,2unu 4 6aliTa, a Takke OUTOBBIC TapaMeTpPHI.

[TPUMEYAHUE: Tlpu BriItOYeHNN B OCHOBHOE MeHI0 mapameTpa FO25 aapoins Ha-
JaTIMKa» 10 TOJTYYEHHUs MMOJIHOTO JOCTyIa BMECTO 3HAYCHHS IMapameTpa UHIUIUPY-
€TCsl COOOIEHUE «HET JOCTYIa».

» MEHK OCHOBH > 8 APXUBHOE MEHIO
—> NyHKTOB. XXX —>
v
\ 4
00.0 00.1 009 Y-,
01.0 01.1 01.9 | cMena
| CIPOKU
19.0 19.1 19.91Y |
> — >

CMEHA NYHKMa 6 cmpoke
Pucynok 2.10 -cTpykTypa OCHOBHOTO MEHIO

2.4.5.411locne HaCTPOHWKH MEHIO MPOrpaMMHOE O0OECIEYeHHE PEeryssiTopa Ofl-

penenseT crnoco0d MHINKAIMKM KaXKI0T0 mapameTpa ClIeAyIMM 00pa3oM:

[TapameTp MHAUIIUPYETCS KaK YMCJIO C IJIABAIOIICH 3aIsATOM, €CIIM €ro BHYTPCH-
HEe TPENCTaBJIICHHEe MMeeT JMHY 4 0aiiTa, a «TOYHOCTh WHIUKAITUU» 3aJlaHa B
nuarna3one ot 0 10 4 3HaKoB.

YeTplpex0alTOBBIA TapaMeTp UHAUIUPYETCS KaK JEeCATHUYHOE YUCIo Oe3 3Haka,
€CJIM YCIIOBHAS «TOYHOCTHh MHIAUKAIIUW I HETO UMEET 3HAYCHUE .

[TapameTp HHAUITUPYETCS KaK IIeCTHAANATHPUIHOE Yuciio (cMm. Tabmuiy I'.1), ec-
JIM YCIIOBHAS «TOYHOCTh WHJMKAIIMM» UMEET 3HaueHue Oosee 4 s oJHOoOaiTO-
BbIX M JBYXOaWTOBBIX MapaMeTpoB, U Ooyiee S A 4yeThIpexOaWTOBBIX MapameT-
poB. Eciim TOYHOCTh MHIMKAIMU 3ajJaHa paBHOW FF, MHOro06aiToBOE YMCIO WH-
TUITUPYETCS TIEIMKOM | TaK, YTO «CTApIIUi» OaWT pacIoyioKeH CIlieBa, HAMPHU-
Mmep, uetbipexoaritoBoe 8825FD13 Ecnu Tounocth 3amaHa paBHoM FE u menee,
MHOTO0aWTOBOE YMCIIO WHIUIUPYETCS MOOAUTHO M TaK, YTO CJIEBa PACIIOIOKEH
caMblii Myaaui Oait, Hanpumep, 13 FD 25 88.

[TapameTp mmmHo¥M 1 nm 2 Gaiita MHAMIIMPYETCS KaK 1ENoe JeCATHYHOE Yuciio 0e3
3HAKa, €CTHM yCIOBHAS «TOYHOCTh MHVKAIIMU» JJIsI HETO MMeeT 3HaueHne 4 U MEeHee.
Ecmu aist qByx0aiTOBOTrO 4Kciia YCTaHOBJIICHA TOYHOCTh O, OHO MHIMIIUPYETCS 1IEITH-
koM B mpenenax ot 0 mo 65535.Tounocts B mpenenax ot 1 10 3 o0ycnaBimMBaer mo-
OalTHYIO MHIUKAIIMIO YMCIIa, TIPHYEM CTApIINi OalT pacrosioKeH ciieBa (TakuX Ia-
pPaMETPOB B HACTOSIIIICE BPEMSI B PETYJISTOPE HET).

butoBbie mapaMeTpsl OMO3HAIOTCS aBTOMATHYECKH, JJIT HUX «TOYHOCTh MHIMKA-
IIUN>» HE aHAJTU3UPYETCH.

WHaukamnus AeCATUIHBIX YMCENI CO 3HAKOM HE MPEyCMOTPEHA.

Bun mapamerpa (OMTOBBIM WM OAaTOBBIN), a TaK)Ke KOJIMYECTBO OAalTOB B

I/1306pa)KCHI/II/I quciia mnporpaMMa MHAWKAIUKU OIIO3HACT IIO0 OIMMCAHHUIO IMapaMcETpa,
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XpaHALIEMYCs B MPOTrPaMMHOM IMAMATH PErysaTopa. TOYHOCTh MHIMKALMM, peallb-
HYIO JIJISl YMCEJl C TUIaBAIOIIEH 3asITON UM YCIOBHYIO JUIsl OCTaJIbHBIX OaWTOBBIX Ma-

pameTtpoB, popmupyet nporpamma TEJIEIIOPT ¢ ucnons3oBanneM onucaHus mnapa-
metpa B bJI Ha I1K.

2.4.5.5B0 Bcex aKTHBHBIX IyHKTaX B BEpXHEH CTPOKE MHIUIUPYETCS CTPOKa
Ha3BaHMsI, BBEJICHHAs NIPU CO3/aHUU MeHI0. CTpoka cOCTOUT U3 12 CUMBOJIOB B KO-
mupoBke Windows. B HikHelH CTpoke WHAWIHMPYETCS YHCICHHOE 3HAYCHUE 3aJlaH-
Horo napamerpa. Ilepuoguuecku, pa3 B HECKOJIBKO CEKYHJ, B3aMEH MOCIEIHUX CUM-
BOJIOB BEpXHEW CTPOKU AMUCIUIES] KPATKOBPEMEHHO WHIMLUPYETCS BO3MOXXHOCTb
Koppekuun (cumBOa «!»), HOMEp TeKylero MyHKTa MEHIO, TeKylllee HaIpaBICHUE
JBUKEHUS 0 KHOIMIKAaM, HallpuMep:

T Boszmyxa, C T soz! 102.1>
12.35 12.35

2.4.5.6 Ilpn HaxOXIEHWM B OCHOBHOM MEHIO KHOMKA «P>>» HUCIONB3YeTCS IS
JIBIDKCHUS B IIpeZiesiaX TOJbKO TEKYIEH CTpoku (MPOKPYTKa MO CTPOKE BIIPABO MJIM BJie-
BO). Ee o/THOKpaTHOE HaXkKaThe BBI3BIBACT IEPEXOJT K CIICTYIONIEMY aKTUBHOMY ITYHKTY B
crpoke. [locne mocieqHero akTUBHOTO ITyHKTA CTPOKH IPOUCXOIUT aBTOMATHYCCKHUM
BO3BpAT K MEPBOMY aKTHBHOMY IYHKTY TEKYIeW CTpOkH. [Ipu AmMTensHOM HaKaTHH
HaIlpaBJICHUE ABUKEHUS PEBEPCUPYETCS.

2.4.5.711pn Hax0XJACHNU B OCHOBHOM MEHIO KHOTKA «V¥» HMCIOJB3YeTCS IS
CMEHBI CTPOK (MMPOKPYTKa 1O CTOJIONY BBepX WM BHU3). Ee olHOKpaTHOE Ha)kaTue
BBI3BIBAET MEPEXOJ K CIEAYIOLIEH CTPOKE, COAEpKAIIEed B JAHHOM CTOJOLE aKTHUB-
HBIN DyHKT. [locie nocneqHen CTpoKy MPOUCXOAUT aBTOMAaTHYECKUI BO3BpAT K Iep-
BOW aKTMBHOU CTpOKe. [Ipu niuTenpbHOM HakKaTMM HAIIPABICHHWE JIBH)KEHUS PEBEp-
cupyercs.

2.4.5.800H0BNEHNE UHIUKAIIMY 3HAYCHUS ITapaMeTpa B JIIOOOM IMyHKTE MEHIO
POUCXOIUT MEPBOHAYATHFHO B MOMEHT BhIXO/a Ha HETro, a Jjajee NepuoanIecKn He-
CKOJIbKO Pa3 B CEKYH]Y.

2.4.5.9KHonka «F» ucnonbs3yercs Aig BX0Jla B PEKUM KOPPEKIIMU 3HAUYCHUS
WHIUIIIPYEMOTO MapaMeTpa Mpy HAJIMYUUA COOTBETCTBYIOIIETO YPOBHS JOCTYIA TIO
3amucu (cm. 4.2.3).

2.4.6 ApxuBHOE MEHIO

2.4.6.1MeHI0 apXHUBOB COJICPIKUT A0 D6 OTACIBHBIX MYHKTOB C JIECATUYHBIMU
Homepamu «MN» ot 00 7o 55 BKIt0UNTENBEHO, 0QOPMIICHHBIX B BUJI€ OHON CTPOKH,
KaK IMOoKa3aHo Ha pucyHke 2.11.Pa3Memnienne akTUBHBIX IMYHKTOB IO HOMEpPAM BbI-
OupaeTcst Ipu HACTPOMKE M MOKET OBITh IPOU3BOJIBHBIM. J[OTTycKaeTcs HamMIue He-
aKTUBHBIX MTYHKTOB B JIIOOOM MecTe CTpOoKH. KOppekIus JaHHBIX Yepe3 MEHIO apXH-
BOB HEBO3MOJKHA, KHOTIKA «F»B MEeHIO apXUBOB HE paboTaeT.

2.4.6.2B MeHIO apXuBOB JIONMYCKAETCs BKJIIOYAThH TOJIBKO «THOKHE» mapamMeT-
PBI C IJIABAIOIICH 3aIATON, KOTOPHIE SIBIISIOTCS BRIXOAHBIMH JIJISI 3arPY>KEHHBIX 33729
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apxuBoB 4yacoB (Ha 16, 32u 64 nust) 1 apxuBOB HHTEpBasIoB. HacTpoiika BBHITIONHS-
eTcs ¢ nomolnbto mporpamMmmel TEJIETTIOPT.

> MEHIO ap.XMBH >
NYHKTOB. XX
v
\ 4
00 01 55
> [Ca) > [0 > >0 >,
or55 | (mun apxmsa) [ A 0 _ 0 x 00
v \ \Lv \llv
\ 4 v
OdanHvle 3a nocieo- | | IIpocmomp  codepaicumozo  apxugos
HULL MOMEHM
v
Odanmvle 3a npeono- | B
CNIeOHUN MOMEHM IIpocmomp codepoicumozo apxuea
v L)
1
Vv
oannbvle 3a camolii | X )
OANbHUL MOMEHM
v]

Pucynok 2.11 -cTpyKTypa MEHIO apXHBOB

2.4.6.3Bxox Ha ypOBEHb OIEpaluii HACTPOSHHOTO MEHIO BO3MOXKEH U3 ITyHKTA
«MEHIO apXHWBOB» YPOBHS 3ar0JIOBKOB MPH HAJMYUK B MEHIO apXMBOB XOTs ObI OHOTO
napaMeTpa HHAUKAIMH, KOJl KOTOPOTrO COBMAIaeT C HOMEPOM BBIXOTHOTO MapamMerpa Ol
HOU M3 3arPy’KEHHBIX apXUBHBIX 33]1a4, U BHITIOJHSIETCS OJTHOKPATHBIM HAYKATHEM KHOTIKH
«V¥». [TepBbIM HHAUITUPYETCS AKTUBHBIN ITyHKT ¢ MUHIMAILHBIM HOMEPOM.

2.4.6.411pu BbIXo/e HA JIFOOOH MyHKT MEHIO BHAYaJIe HA WHIUKAITHIO BHITACTCS:

* B BEpXHEH CTPOKE AUCIUICS — BBEJACHHOE MPU HACTPONKE MyHKTA HA3BaHHUE apXH-
Ba. [leproanyeckn, pa3 B HECKOJIBKO CEKYHJI, B3aMEH TPEeX IMOCISIHUX CHUMBOJIOB
KPaTKOBPEMEHHO WHIIUIMPYETCS HOMEP TEKYIIETO MyHKTa MEHIO U HaIlpaBJcHUE
JBIKCHUS IPU CMEHE apXHBa,

* B HIDKHEH CTPOKE JMCILICS —aBTOMATHYECKH OIPEACICHHBIN THIT apXuBa («Jaco-
BOl 161H», «acoBoi 320H», «JacoBOW G6ATH», WIHTEPBAJIOB»), HAPUMED:

T Bosmyxa C T Bo3myx 25>
yacorou 16 oH yacorou 16 oH

2.4.6.5IIpocMOTp cONEP>KUMOTr0 apXKBa BBIMOIHSAETCS MHOTOKPAaTHBIM HaXa-
THEM KHOTIKU «¥». [[pOCMOTp BBITIOJHSAETCS B HAIIPABJIEHUU OT OCJIEAHETO MOMEHTA
3anvcu MHGOpMaluu BrilyOb apXuBa, 0 €ro KOHIIA, C KOJBIEBBIM MEPEXOAOM IO
BPEMEHHU OT KOHIIA K Hadaily. Kaxx/1oe HakaThe KHOIKU «V>» BBI3bIBAET CIBUI TOUKH
IPOCMOTPa Ha €IUHHIY BPEMEHH COOTBETCTBYIOIIECIO THUNA apXwBa (HA MHTEPBAI
win 4ac). HampamieHue mpocMoTpa MOXKET ObITh M3MEHEHO Ha OOpaTHOE MyTeM
yIep KaHHsI HAKATOM KHOIIKH «¥» B TeUeHUe 2 CeKyH].
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2.4.6.61Ipu mpocMOTpe apXuBa B HIKHEW CTPOKE MHIWLUPYETCS YHCICHHOE

3HAYEHUE COJEPKMUMOTO C 3aJaHHON TOYHOCTBIO, & B BEPXHEN CTPOKE — HANPABJIECHUE

npocMmotpa (BrIyOb «|», B 0OpaTHOM HampaBICHHH «1>», MOMEHT BPEMCHHU U JaTa

3anmcu. J[is apxuBoB 4acoB 310 nata B Buae JIJI.MM wu yac 3anmcu (ero Hadayio u

koHer[ B Bujge Y4 — YY+1), nist apxuBoB uHTepBasioB — nara B Buae .MM u mo-
MEHT OKOHYaHUs HHTepBaia B Buae YY:mm, Hanpumep:

4acoOBOM MHTEPBAJIOB
15.09 16-17 | 15.09 16:25 |
7.66 45.095

Crnemyer oTMETHTh, uTO, kKak 1 TOKOH-19, MOMEeHT BpemMeHU U J1laTa apXUBOB
peaNbHO B CAMUX apXHBax HE XPAHATCS U (POPMUPYIOTCS TOIHKO MTPOTpaMMON WHIHU-
Kalluy, UCXOMs U3 TEKYIIEro BPEMEHHU W JaThl, TUMA apXWUBa M TEKYIIEH TITyOWHBI
POCMOTpA.

2.4.6.7B MeHI0 apXMBOB KHOMKA «P>>» UCMOJIB3YETCs IS CMEHbI HHIUIIUPYE-
Moro apxuBa. Ee olHOKpaTHOe Ha)kaTHe MPU HAXOXKJIECHUU Ha JII000H TiTyOnHe mpo-
CMOTpa TEKYIIETO apXWBa BBI3BIBACT NMEPEXOJ] K Hayally CJICIYIOIIET0 aKTHBHOTO
IyHKTa (BIPaBO WJIM BJIEBO — JUTUTCIIEHBIM HA)KATUEM KHOIIKH) C WHIUKAIUEH 3aro-
JIOBKA apXMBa U aBTOMATHYECKHM BO3BPATOM K PEKUMY MPOCMOTpa «BIIIyOb apXu-
Ba». [locie mocienHero akTUBHOTO MYHKTa MPOUCXOIUT aBTOMAaTUYECKUI BO3BPAT K
NIEPBOMY aKTUBHOMY ITYHKTY.

2.4.7CnyxebHoe MEHIO

2.4.7.11locneauuii MyHKT YPOBHS 3ar0JIOBKOB MEHIO SIBJISIETCS CITY>KEOHBIM, U
HOPMaJbHOM PEKMME 3KCIUTyaTallud MOJIb30BATENSIMH JOJDKEH, KaK MpPaBUiIo, Mpo-
nyckatbcs. CTpyKTypa CIIy:KeOHOTO MEHIO MpEeJICTaBiIeHa Ha pUcyHke 2.12u umeer
pa3NUYHBIA BHJ MPHU MOJHOM JOCTyIe (BapuaHT «0», MPU OTCYTCTBUU IMapojsl Ha-
JaT9MKa WU TIPU €ro HATMYHMH, HO MOCJIe BBOJIa BEPHOTO MApOJIsi) U MPU OTCYTCTBUH
noctyna (BapuaHT «a», MPU HAJMYWU TApOJIsl HaJQJ4UKa JI0 €r0 BEPHOr'O BBOJA).
Uepes citykeOHOE€ MEHIO MOXKHO JTUOO MPOCIEAUTh 332 COCTOSIHUEM peXruMa padoThl
npulopa M ero BBIXOAHBIX CUTHANOB, B ToM uucie [IUM, nubo u3meHuTh Ux co-
crosiHue. PeBepcupoBaHue HampaBiIeHUs JIBHXKEHHS B CITy:)K€OHOM MEHIO He paboTa-
eT.

2.4.7.2Bxon B ciny:keOHOE€ MEHIO BBIMIOJIHAETCS KPaTKOBPEMEHHBIM Ha)KaTHEM
KHOIIKH «¥» Ha ypPOBHE MEHIO 3arojIOBKOB. B pe3ynbpTaTe momnagaeM Ha TEPBBIA ypo-
BEHb OIepaIuii, COOOMAIONTNI COCTOSIHIE TEKYIIETo JOCTyNa K mpudopy depes Ju-
IIEBYIO TTAHEIb!

IJOCTYII Win IJOCTYII
CBOOOIOHEIN C IapoJieM

JInst monp30BaTenell HUKaKue APyrue JEeUCTBUS B CIIy)KEOHOM MEHIO HE PEKO-
MEHIYIOTCS, HAKaTHe KHOMOK «¥» WM «P> »BBI3bIBACT BO3BpAT Ha YPOBEHb 3arojioB-
KOB.
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2.4.7.3Ecnm Bce )xe HeoOxoanma paboTa B CIIyKEOHOM MEHIO, TIOCIIC BBISICHE-
HUSL YPOBHS JIOCTYyINa KPaTKOBPEMEHHO HaXKMUTE KHOTKY «F» 17151 mepexonia Ha crie-
IYIOIUNA ypoBeHb omnepanuii. [Ipn Hanuuuu naposist Heo0X0AUMO J1aJiee BBECTH €r0
BEpPHOE 3HAYCHHE B COOTBETCTBUU ¢ ykazaHusMu 4.3.3 @apuant «a» pucyHka 2.12),
IIpU CBOOOTHOM JIOCTYTI€ Cpa3y MPOUCXOUT MEPEXO0 K TPEThEMY YPOBHIO, HA UH/IH-
KaIlUI0 COCTOSTHUS TTpubopa (BapuaHT «O» pucyHka 2.12)..

. }) MEHIO CJIyXeOH | P - }) MEHIO CJIyXeOH é
v Y vY
| 2 OOCTYII > IOCTYII
v C mapojeMm a) 6) v CBOOOIHEI
v F
| 2 BB. II1apOJib.
Yi|1........
v F
BB. I1apoJib:
XXXXXXXX Ha COCMOsIHUE
_ F+ gepnwil naponw V\l/ T>
> v > > > >
—>| cocTosHue > Tyn0 TunmO > woil > tomi?2 >[ soxon 012345
< paboTa < 00% 01000 wMmc [€ < < 000000
v F v $ F v $ F v $ F v $ F

( YnpasneHmue
COCTOSTHMEM)

( Ynpasnenme IMMO— IIM2,

TOJILKO B OCTAHOBE)

( Ynpasnerme
BEIXOIaMy)

Pucynok 2.12 —cTpykTypa city’)ke0HOTO MEHIO
a) TIpU HAJTMYMH TapOJIsl HaJla[InKa,
0) mpu CBOOOTHOM JIOCTYTIE.

2.4.7.4Ha tpeTbeM ypOBHE Ollepalliii UMeeTCs MSATh MyHKTOB:
Ormenka coctostaus nmpuoopa (PABOTA — OCTAHOB) ¢ BO3MOKHOCTBIO €ro U3-

MEHEHHUS,

Tpu nynkra st LHIMMO-ILIMM2. B pexxume PABOTA - orieHKa COCTOSIHUS KaX-
noro aktuBHoro MM (mepuoa B MUIUTUCEKYHIaX, HANpPABICHHE W JUTUTEIb-
HOCTh mMITyibea [IIM B niponienTax); B pexkxume OCTAHOB — pyunoe yripaBiie-
HUe 3TUMH napamerpamu 1id Bcex MM, HE3aBUCHMO OT X aKTUBHOCTH.

Brixogubie curnansl ¢ O-ro mo 5-i. B pexxume PABOTA unaukaius ux Tekyiie-
ro cocTostHHsI (B TOM YHCIIE U JUISl BBIXOJI0B, CBs3aHHBIX ¢ [IIMIM); B pexxume OC-
TAHOB —pyuHO€ ynpaBiaeHHE ITUMU CUTHAJIAMM.

2.4.7.5Ha tpeTbeM ypOBHE Olepaluii Ha)kaThe KHOMKHU «P>» BBI3BIBAET IEpe-
XOJ] K CJIEIyIOIIEMY IIYHKTY CJIEBA HAIlpaBo MO PUCYHKY 2.12 HakaThe KHOIKH «¥>» -
IIEPEXO0J HE BHU3, a CIIPaBa HAJIEBO.
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2.4.7.6B myHKTE «COCTOSHHE» WHAUIIUPYETCS TEKYIIHH PEXKUM PETYIIsITOpa —
PABOTA (ocuosnoit) uiin OCTAHOB (BcrioMoraTe/IbHBIN PeKUAM IS PyYHBIX OIle-
panuii ¢ BBIXOJHBIMH CUTHaJIaMu). Hakatre kiaBuIm «F» IMO3BOJISET NEpEeUTH Ha
CIEAYIOUIMNA YPOBEHb [JI M3MEHEHHSI PEKHMMa HA IMPOTUBOIOJIOXKHBIM COIIACHO

4.3.4.

2.4.7.7B nynkrax HLINUMO-IIIMMZ2 B pexxume PABOTA uHIumupyroTcs Te-
KyIIMe 3HAYCHUsI YCTaHOBJICHHOTO nepuoja aanHoro MM B MuimmicekyHaax, -
TEJILHOCTU UMITyJIbca B mporeHTax (ot 0 10 99 mporieHToB) U ero HanpaBieHus («+»
Ha «OO0JBIIE», K—»Ha KMEHBIIIE»), HATPUMED:

Tumnl Tunaml

+13% 01500 mc

3HaueHUs Mepuoaa U JJIUTEIbHOCTA MUMIYJIbCA WHIAULMPYIOTCS TOJBKO JJId
aktuBHBIX 1M, ny1si HEaKTUBHBIX B HUXKHEW CTPOKE BBIIACTCS COOOIICHUE «OTCYT-
CTBYET».

Haxartue kHonku «F»B pexxume PABOTA He BbI3bIBaeT HUKakoro 3¢ dexra, a
B pexxumMe OCTAHOB mno3Bosisier nepedTu Ha CIEAYIONUMNA YPOBEHb Il PYYHOTO
3alaHusl 3THX mapaMmeTpoB st ganHoro LIIMM cornacHo 4.3.5HE3aBUCHMO OT €ro
akTUBHOCTHU B pesxxume PABOTA.

2.4.7.8B nynkre «Bpixoas» B pexxume PABOTA unaunupyercs Tekyiiee co-
CTOSIHHE BCEX IeCTH BBIXOJ0B ¢ 0-ro mo 5-1. AKTHBHOE COCTOSIHHE BBIX0/a H300pa-
xaetcs «1» maccuBHOe coctosHre — «0» Hanpumep:

Beixon 012345
010101

[TockoabKy UHIUKAIMS OOHOBISIETCS HECKOJIBKO pa3 B CEKYHY, IIPU HATTMYUU
BKItOUeHHOro I[IIMM MO»XeT 4acTUYHO OTCIIEKUBATHCS COCTOSIHUE €r0 BBIXOJIOB.
Haxxatne kHonku «F» B pesxkume PABOTA He BbI3biBaeT HUKakoro 3pdekra, a B pe-
xume OCTAHOB no3BossieT nepeity Ha CIAEAYIONIMN YpPOBEHD ISl PYYHOIO 3ajia-
HUSI BBIXOJIHBIX CUTHAJIOB coryiacHo 4.3.6.
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2.5 CocTaB n3aejus 1 KOMILIEKTHOCTDL

KommuiekT moctaBku perynsropa npuBeaeH B Tadmiuie 2.9.
Tabmmma 2.9 -KoMImiekT mocTaBKu perysisitopa

KosmmuecTBo
HaumenoBanue OGo3naueHue |10 TY | dakr.

Perynsarop MIP-103 T10.00.103 1 1
Anantep USB — RS-23220 T710.00.92 0 3aKazy
Anantep USB — CANAI-89 T710.00.89 0 3aKazy
PyKOBOJCTBO MO 3KCIUTyaTaluu T10.00.103PD 1 1
Juck ¢ [pOrpaMMHBIM 06ecnequHfM u T10.06.295 1 1
HKCIUTYaTaI[MOHHON JTOKYMEHTAINEH

[TPUMEYAHUE: Wcroynuk mnutaHusi peryisatopa, amantepel USB — RS-232
T10.00.92, USB — CAN'10.00.891 coennuurenbuble KadeaIu B KOMIUIEKT ITOCTaB-
KU HE BXOJIAT U IOJDKHBI PHOOPETATHCS OTACIBHO.
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3HOATI'OTOBKA ITPUBOPA K PABOTE

3.1MMoakaouyenue

3.1.1[loaknroueHre BHEUIHEr0 MCTOYHMKA MUTAHUS, U3MEPUTENIbHBIX MPe0o-
pasoBaresieid, MarucTpaid OoOMEHa, OCYHIECTBIISIETCS K pPa3beMHBIM KJIEMMam IO
BHUHT, PACIIOJIOKEHHBIM B J1Ba TOPU30HTAIBHBIX PAa B TOPLEBOM CTEHKE KOpITycCa.
Ha3nauenue kjieMM UM HaMMEHOBaHUE CHUTHAJIOB INpuBeneHo B tabnuie 3.1.Pacno-
JIOKEHUE U MOPSA0K HyMEPALUU KJIEMM CM. Ha pUCyHKe 2.1.

3.1.2 TIlonkmouenne untepderica RS-232npoussoautcs k nopry USB kom-
neloTepa ¢ nmomompbio amantepa USB — RS-232T10.00.924epe3 4-KOHTAKTHBIH
pazbeMm poserky Tuna USB-A, pacnosiokeHHBIM 1o JHUIEBOM MaHEeIbl0 Mpuodopa.
Haznauenue KOHTaKTOB pa3beMa NpuBeneHO B Tabuie 3.2.

3.1.3Toaxmouenue TCM u TCII k perynaropy ucnonHeHus 01 BBITOTHSIIOT
o 4eThIpexnpoBoHOM cxeme (puc. 3.1,a). Coenunenue nenu +Jic menbo +URI u
nenu —Ji ¢ nenbto —URI OCyIIeCTBIIAETCS B TOYKE MOJAKIIOYCHHS JaHHBIX LEnel K
TCM/TCII. Ha cBobomubx (He ucmonb3yeMbix) MK conpoTuBieHus 3aMKHYTh HaKO-
potko nenu +Ji, —Ji, +ki, —URI, kak nmoka3zaHo Ha pucyHke 3.1,0. O01iee conpoTubiie-
HUE BceX mojkioyaeMbix K ognomy npubdopy TCM u TCII He n0MKHO MpeBbIIATH
40000mM Bo BceM paboyeM JuariazoHe u3MepsieMbIX TeMIepaTyp.

3.1.4 TlogxmoueHue Tepmonap K perynasatopy ucnonnenus 01 mpousBoautcs
1o cxemaM Ha pucyHke 3.2.00s13aTeIbHO YCTaHOBUTD IepeMbIuky +Ji, —Ji.
BapuanT (a) mpuroaeH ToJbKO Ha MaJIbIX PACCTOSHHUSAX — Ha PACCTOSHUUN JIJTH-
HBI BBIBOJIOB TepMonapbl. BapuaHT (0) — ¢ MEIHBIMU yUITMHUTEIBHBIMH IPOBOIAMH,
XOJIOAHBIA crail OyJneT HAaXOMWUTHCS B TOYKE TMEPEXoJa C BHIBOJAOB TEPMOIIAphl Ha
Menb. B BapuanTe (B) MCHONB3YIOTCS CHEIMATbHBIC KOMIICHCAIMOHHBIC (TepMomap-
HbIC, TEPMOIJICKTPOHBIC) IPOBOA; B OTIMYHE MPEABIAYIIETO BapraHTa, TOYKa XO-
JIOJTHOTO CIasl pacrojaraercs y KjIeMM peryisiTopa.
Temneparypa xonoaHoro cnas Txc AOJKHA ObITh OMpeiesieHa OJTHUM U3 clie-
TYIOIIUX METOJOB:
* U3MepeHa C MOMOIIbIO BHYTPEHHETO aTYMKa TeMIEePaTypbl, BCTPOCHHOTO B
peryasTop (ToJBKO MPH MOAKITIOUSHUH 10 BApUAHTaM Ha pUCYHKe 3.2a, B).
* u3MepeHa ¢ nmomoisio BeiAeenHoro TCM/TCII, naxoasiierocs: BOJIM3HM OT
TOYKHU XOJIOJHOTO CTasi, TPATUTCS OJWH JIMIITHUA U3MEPUTEIbHBINA KaHa.
* cuyurtana B nudposom Buae no marucrpanun CAN-BUS u3 apyroro moayns,
(koTOpBIi ee U3MepsieT);
* 3ajmaHa KoHcTaHTOH (Hampumep, 25C).

3.1.5 Moakmrouernne MII co crangaptHeiM TOKOBBIM BbIXOgoM (0-5, 0-20,
4-20MA) k perynsropy ucnoiaHeHuss 01 BBIIOIHAETCSA ¢ MCIOJIb30BAHUEM BHEITHUX
HABECHBIX PE3UCTOPOB, MOJKIIOYAEMBIX K KJIEMMaM H3MEPUTEThHBIX aHAJIOTOBBIX
BXOJIOB IO CXeMe Ha pucyHke 3.3.B 3ToM ciydyae NMOTpemHoCTh U3MEpEeHus OyaeT
3aBUCETh OT TMapaMETPOB MPUMEHIEMBIX PE3UCTOPOB. PexomeHmyeTcs MPUMEHSTH
pesucropsl HomuHanoM 100 Om ¢ tounoctso 0,1% u TKC me Gomee 15010° (tum
C2-29B unu aHaJOTHYHBIE).
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3.1.6Iloakmouenue k maructpanu CAN BUS ocymiectBisieTcst coennHeHneM
kiemMM CAN L u CAN H ¢ ogHouMenHbsIMU 1InHaMu Maructpainu. Ha npubopax, Ha-
XOJAUINXCS Ha KOHIAX MAarucTpajid, YCTAaHOBUTH PACIOJIOKEHHYIO MOJ| KIeMMaMH
CAN L u CAN H nepembruky «TRM» (Bxitouaet cornacyroruii peauctop 1200m).

3.1.7 logkmoueHue Harpy3ku (MCIOJHUTEIBHBIX MEXaHH3MOB) K BBIXOJaM
peryisiTopa BBIMOJHSIOT MO cXeMe, NMpUBeIeHHONW Ha pucyHke 3.4.Kak npu mocro-
SSHHOM TOKE, TaK MPH MEPEMEHHOM, MOJIIPHOCTh MOJIKIIOYCHUST HECYIIECTBEHHA (BBI-
XOJIbl BBITIOJHEHBI HA ONTOPEIIE U UX BHYTPEHHSS CXeMa CUMMETPUYHA MO OTHOLIE-
HUIO K 00€MM KJIEMMaM BBIXOIOB).

[Tpu moIKIIFOUEHUN UCTIOTHUTEIHHBIX MEXaHU3MOB, PabOTAIOIIHMX 10 MPUHITH-
ny Ttpexno3unuoHHoro ympasieHus («bOJIBIIE/MEHBIIE/CTOIl» wm «OT-
KPBITB/3AKPBITH/CTOII»), pexoMeHAyeTCs BBIXOABI C YETHBIMH HOMEpPaMHU
(0,2,4)moaxmro9ath K HaPaBJICHUIO OTPAOOTKU «OoJIbIe», a ¢ HedeTHbiMH (1,3,5) —
K HaIlPaBJICHUIO «MEHbIIEe». B 3TOM ciyyae Ha mepeaHel maHeNIn peryasropa Kpac-
HBIA CBETOMO]] MHIMKAIIMU BBIX0JIa OYJET COOTBETCTBOBAThH 3aKPBITHIO, a 3CJICHBIN
— OTKPBITHIO PETYJIUPYIOIIETO KIalmaHa Wil 3aCIOHKH.

3.1.8 llonkiroueHre BXOIHBIX NUCKPETHBIX JATYMKOB THUIA «CYXOW KOHTAKT»
OCYIIIECTRIISIOT 10 CXE€ME Ha pUCYHKe 3.5.

3.1.91Turanue (18—36B MOCTOSHHOTO TOKA) MOIKIIOYAIOT K PETYIISATOPY C CO-
OJIr0ZICHUEM TIOJISIPHOCTH TIOCTIC 3aBEPIICHUS MOHTaXa BCEX OCTATbHBIX LICTEH.

BHUMAHME! Ha perynaropax, npeaHa3Ha4YeHHBIX ISl JJIUTEIIBHOTO Xpa-
Henust (Harpumep, 3UII), mo 3asBKe MOTpeOUTENST MOKET OBITh YCTaHOBJICHA ITjia-
CTHHA, MPEJAOXPAHSIONIas PE3CPBHBIA dIeMeHT nuTanus (0aTapero) oT mpexjaeBpe-
MEHHOro paspszaa. llocne anuTenbHOro XpaHeHus NeEpPes BBOJAOM B SKCILTyaTalUIO
IUTACTHHA JIOJDKHA OBITh yAaJicHa MPH BKJIYEHHOM NMUTAHMM peryiasTopa (+24B
ITOCTOSTHHOTO TOKa Ha KinemMax «+Um, —Un » mo tabmuie 3.1).
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Tadonuma 3.1 —Ha3zHauenue KjieMM 1 HAUMEHOBAHUE CUTHAIOB

HanmenoBaHue CUTHAJIOB O603Ha- Howmepa
YCHUC KJICMM
Bxo BHeEIIHET0 HCTOYHHUKA ITUTAHUS —Un 17
18—-36B mocTosaHHOrO TOKa +Un 18
Marwuctpans oOMeHa nHpopmanuen CAN L 15
CAN-BUS CANH 16
UK TokoBas 11€1b -JO 39
COIIPOTUBIICHUS +J0O 42
Ne O N3mepuTtenbHas nemnb -UrO 40
+URO 41
UK TokoBas 11€1b =-J1 35
COIIPOTHBIICHUS +J1 38
Ne 1 N3mepuTtenbHas nemnb -URr1l 36
+URr1 37
UK TokoBas 11€11b -J2 31
COIIPOTHBIICHUS +J2 34
Ne 2 N3mepuTtenbHas nemnb —-Ur2 32
+URr2 33
HK ToxkoBas 11enp -J3 27
COIIPOTHBIICHUS +J3 30
Ne 3 N3mepuTtenbHas nemnb —Ur3 28
+UR3 29
UK TokoBas 11€1b -J4 23
COIIPOTHBIICHUS +J4 26
Ne 4 N3mepuTtenbHas nemnb —-Ur4 24
+Ur4 25
UK TokoBas 11€1b -J5 19
COIPOTUBIICHUS +J5 22
Ne 5 N3mepuTtenbHas nemnb —-UrS 20
+URrS 21
JIMCKpETHBII BXO —FO0 13
+FO 14
Bbixog 0 (LLIMMO «5OJIBLLIE») ouTo- Y 11
ouTOo+ Y 12
Boixox 1 (LIUMO «MEHBIIIE») ouTl- Y 9
ouTl+ Y 10
Boixog 2 ((LIMM1 «BOJIBLLIE») ouT2-" 7
ouTt2+ 8
Boixog 3 (LIMM1 «MEHBIIIE») ouT3- Y 5
ouT3+ 6
Boixog 4 (LIMM2 «5OJIBLLIE») ouT4- Y 3
ouT4+ Y 4
Boixog 5 (LIMM2 «MEHBIIIE») ouT5- "V 1
ouTs+ Y 2

*
D spaku "+ u

YCHHUH K BbIXOJaM IMOJIAPHOCTb HC UMCET 3HaLIeHI/ISI)

B 0003HAYCHHUSAX CUTHAIOB BBIXOJIOB YCIOBHBIC (MIPH MOAKIIIO-
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Perynsarop Perynsarop
+Ji | %) +Ji | %
+URi | *) +URi | #)
TCM/TCIT
—URi | *) —URi [ *)
=Ji | %) =Ji | %)
a) Cxema MmoAKIII0YSHHSI 0) Hencrionb3yemblii KaHAI

Pucynok 3.1 —Cxema noakmouenuss TCM, TCII
i — HOMep KaHaya

*) — HoMepa KiiemM 1o Tabmuie 3.1.
a) | Perynsarop 0) | Perymsitop MEIHbIii TIPOBOJL
%) Te +Ji [
pMoIapa . Tepmomnapa
+URi | %) +URi | ) ™ mexHbii npoBox
—URi | *) —URi | %) o /
=Ji *) _Ji %)
Perynsarop Tepmonapa | Marepuaibl KOMIIEHCAIIMOHHBIX IPOBOJIOB
XK XpOMelb + KOIlelb
+Ji *) \I XA XpoMmenib + allroMeNb Uiy MeIb + KOHCTAaHTaH
+URi | *
) KOMIICHCALlMOHHBIE Tepmonapa
IIpoBOAA
—URi | %) ) %S /
Ji M

Puc. 3.2 —CxeMbl MOIKIIFOUECHHS TEPMOTIAp
a) 0e3 yIJIMHUTEIIbHBIX ITPOBOIOB (HAIIPSIMYIO);
0) MEIHBIMHU yTHHUTEILHBIMY IPOBOIAMHU;
B) CIICIUAILHBIMUA KOMIICHCAIIMOHHBIMH YIJTMHUTEIBHBIMH ITPOBOIAMH.
I — HOMEp KaHala,
*) — HoMepa KiieMM 1o Tabnuie 3.1;
® — TOYKa XOJOJHOIO CIIas.
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Perymnstop NI Perymnstop NII
+Ji | %) 1000m +Ji | *) | 1000m
+URi | *) I+ +URi | *) I+
- L=
—URi [ %) ~URi } *) |
=Ji | %) =Ji | %)
N
bII bII
+Un Un+ +Un | Un+
—Un Un— -t Un—
a) YeTHIPEXIPOBOIHAS 0) IByXIpOBOIHAS

Pucynoxk 3.3 —CxeMbl MOJKIIIOUECHHS N3MEPUTETHLHBIX MPE0Opa3oBaTee
C TOKOBBIM BBIXOJIOM K peryisitopy ucrnoianenus 01
| —  HOMep KaHaja;
UIT — wu3mepurtenbHbIN TpeoOpa3oBaTeib C TOKOBBIM BBIXOIOM;
BIl — 00K mUTaHUS OCTOSHHOI'O TOKA,
*) — HoMepa KiiemM 1o Tadmuie 3.1;
- CTPEJIKOM TMOKa3aHO HAIIPABJICHHUE MPOTEKAHUS U3MEPSIEMOT0 TOKa.

Perynsrop

W W W W W W
' I i N e T et I e B i
OUT OUTIOUT OUT|OUT OUT|OUT OUT|OUT OUT|OUT OoUT
5- 5+ 4- 4+ | 3- 3+ | 22— 2+ | 1- 1+ | 0— O+
1 2 3 4 5 6 7 8 9 10 11 1p

&
i

~220B =28 ~220 v =24B
a) 0) B)

Pucynok 3.4 —Cxema noAKII0YEHUSI HATPY30K K BbIXOJaM PErysiTopa

a) UCIIOJIHUTEIBHBI MEXaHU3M TIEPEMEHHOTO TOKa; paboTa 1Mo mPUHITUITY
0) UCIIOJHUTEIIBHBIA MEXaHNU3M ITOCTOSTHHOT'O TOKA,; GOJIBIIE/MEHBIUIE»

B) Ipyrue UCIOJHUTENbHbIE YCTPOHCTBA, ¢ padoToii mo npunuuny «BKJI/BBIKJI»

Harpyska 5
(MEHBIIE)
Harpyska 4
(BOJIBILE)
Harpyska 3
(MEHBIIE)
Harpy3ska 2
(BOJIBILE)

——
4
——
L 4
| 2
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Perynsarop

t ¢+
—FO | +FO
7 8

|

Pucynok 3.5 —Cxema NoAKIIOYeHHsI TaTYMKA THIIA «CYyXOW KOHTaKT»
K JIUCKPETHOMY BXOJy peryinsitopa (ucronHenne 01)

Tabnuna 3.2 —Ha3nauyenne kontaktoB pazbema USB-A unrepderica RS-232

Konrtakr | O6o3nauenue | llpumeuanmne
1 +5B [Tutanue 1715 BHENTHUX YCTPOMCTB
2 RxDY [IpuHuMaemble JaHHBIC
3 TxDY [TepenaBaembie TaHHbBIE
4 GND OOmwmii mpoBo (3emits)

*1)

curnan C TTJI-ypoBHsAMHI
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3.2 Hacrpoiika napaMeTpoB peryJjsitopa

3.2.1 OcHoBHOIi crtoco® obOpaleHns K mapaMmeTpaM peryssitTopa B Mpoliecce
Hactpoiiku — oomeH ¢ I1K gepe3 maructpans CAN-BUS ¢ momoipio crienuanbHOM
nporpammbl TEJIETIOPT, mocrtaBnsiemoit ¢ mpubopom. Croco6sl paboThl ¢ mpo-
rpaMMOl M3JI0KEHBI B IOKYMEHTAIIMHA HA HEE W BO BXOJSIIUX B COCTaB MPOTPaAMMBI
¢ynkuusax nomomu (HELP). Ha stane skcrutyaranuu Hanboliee BaKHBIE ITapaMeTPhI
MOTYT HHIUIIMPOBATHCS |, TP HEOOXOTUMOCTH, KOPPEKTHUPOBATHCS Yepe3 OCHOBHOE
MEHIO JUCILIES Ha JIMLEBOM MaHeNn PerysTopa.

3.2.2 Hactpoiika perynsTopa Ha KOHKPETHBI OOBEKT BBIMOJHSIETCS B 00IIEM
ciIy4ae B JIBa dTama. B manmpHelmeM omvcaHuyW MPEaInoaraeTcs, YTo BCe 3aBOJICKHE
KOHCTaHThI Y€ YCTaHOBJeHbI, 00OMeH BbinojHsaeTcs ¢ [IK depes unrepdeiic CAN
BUS. Kak npaBuiio, ¢ mpeanpusTus - U3ArOTOBUTEIS PETYJISATOP BBIXOJUT HACTPOCH-
HeIM coryacHo tabymie 11.1 Ha cereBoii Homep 01 (mapamerp 0000 «ereBoii HO-
mep» paBeH 01) u ckopocth oomMeHa 300 K6ox (mapamerp 0004 «oHburypamms u
ckopocTh» pasel 41EQ).

3.2.3Ilepen HacTpoiikoil perynstopa nojakiatounte kadbenb untepdeiica CAN
BUS x kouBeprepy «RS232 — CAN BUS»0ICTEIKOBAaHHOMY K ITOCJIEA0OBATEIIBHO-
my nopty 1K, BkiIrounte nmutaHue KOHBEpTEpa U PErylATOpa U 3amycTuTe Tpelye-
myto mporpammy Ha [1K. Eciii mporpamMMa He MOKET YCTaHOBHUTB CBSI3b C PETYIISATO-
pOM, ACMCTBYHTE MO PEKOMEHAALUAM, TPUBEACHHBIM B Tiofipa3zene 4.1.

3.2.43arpy3ka 3a1au

3.2.4.11lepBblil 3Tall 3aKII049aeTcs B 0TOOPE U3 6a3bl JaHHBIX TPEOyeMOro st
KOHKPETHOTO NMPUMEHEHUs Habopa alropuTMoB, (OPMHUPOBAHMS 3arpy’KaeMbIX 3a-
7a4, UX MPEeJBApPUTEIbHON HACTPOMKE U 3arpy3ke B peryisTop. OH COCTOHUT U3 ABYX
I11aroB.

3.2.4.211epBplii mar mepBoro 3tamna, T.€. GOPMHUPOBAHKE OUEPEIU 3a/ad, MPO-
BOAUTCS, KaK MPABUJIO, HA MPEANPUITUU - U3TOTOBUTENE PErysaTopa no crneuudu-
KaIn¥ 3aKa34rKka. B OTHENbHBIX clydasx, MO COTJIACOBAHUIO C MPEANPUITHEM — U3-
TOTOBUTEJIEM, IIAT MOKET OBbITh BBIMIOJIHEH U CAMHUM 3aKa3YMKOM MPHU YCJIOBUU €ro
noCcTaTouyHOM KBamdukamuu. [[ns mepBoro 1mara WUCMONB3YeTCs Mporpamma
«/lmanor-19». [IpaBmia paboThl C HEH 37eCh HE PacCMATPUBAIOTCS, OHU JOJIKHBI
OBITH M3YUYEHBI TIO BCTPOEHHBIM B TIporpaMMy (PyHKITHUSM ITIOMOITH. Y POBEHb JTOCTYIIA
— Hacmpouwuk.

3.2.4.3Kak ykazaHo B pazjieie 2, B peryisaTope CyleCcTBYET TOJIbKO OJIUH THUII
ruOkux 3ajad — (GOHOBbBIE, UCIIOJIHAEMBIE OJMH pa3 Ha KaKJIOM IlIare peryiupoBa-
HUs. BBI30BBI BceX alTrOpPUTMOB, TMEpeUrciIeHHBIX B Tabmmme b.2, momyckaercs
BKJIIOUaTh TOJBKO B CIHCOK (POHOBBHIX 3amady. KoIM4ecTBO OJHOBPEMEHHO 3arpy-
KAEMbIX 3a7]a4 OTPAaHUYECHO U HE MOXKET MpeBbIaTh 256.

3.2.4.4C nomompio mporpammsel «Jluanor-19» cocraBisercs CIMCOK 3ajad,
T.€. BBI30BOB TpeOyeMbIX anropuTMoB u3 bJl ¢ mpeaBapuTenbHOW HACTPOUMKOM, a
AMEHHO
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* 3ajaya BKJIIOYAETCs B ouepeab (DOHOBBIX 3aJ1a4, TJI€ OMPEACICHO €€ MECTO,
T.€. IPEALIECTBYIOIINE U CIEAYIOIINE 3a HEW 10 NOPSAKY BBIIOJHEHUS Ha
KKJIOM LIUKJIE 3a/1a4H;

e VYcraHaBnMBarOTCAd UHPOPMAIIMOHHbBIE CBA3U C JIPYTUMHU 3a/ladyaMi, T.€. 3a-
JAIOTCSI KOHKPETHBIE HOMEPA BXOAHBIX M BBIXOJHBIX IMapameTpoB. Yucnen-
HbIC 3HAUYECHUS IAPaMeTPOB HE 33a1at0TCA.

* Ecnm 3amavya coep>KUT KOHCTAHTBI (HampuMep, B HEKOTOPBIX apuPMETH-
YECKHX OIEPAINsX), TO HA3HAYAIOTCSA MX KOHKPETHBIC 3HAYCHHS;

e Bcewm 3amadyaMm mpUCBauMBAIOTCA JOMOJHUTENIBHO <KOPOTKHE» UMEHA JJIN-
HOU 8 CUMBOJIIOB, OTpakarolle Ha3HAYCHHUE 33/1a4d B JAHHOM PETyJIsATOPE;

e Jlna yaoOcTtBa mocnenymoomeid padboTel ¢ mporpammamu «J{uamor-19» u
«TEJIEITOPT» BceM mapameTpaM TakK»€ MOTYT OBITh NPHUCBOCHBI yHU-
KaJIbHBIE «KOPOTKHUE» UMEHA JYIMHON 8 CHMBOJIOB.

3.2.4.511epBbIii mar 3aBepiiaeTcs COXpaHEHHUEM CPOPMHUPOBAHHOIO CITHMCKA
3ana4 B 06a3e nannbix B b]l Ha xxectkom nucke 1K kak ¢aiin ¢ pacimpenuem .tSK.

3.2.4.6Ha BTopowm miare crnucok 3aaad u3 b/l na I1K 3arpyxaercs B maMsTh
MUKpompoleccopa perymnsaropa. llar, kak mpaBuiio, BBIIOIHSIETCS CUJIAMH CIEIUa-
JMCTOB OpraHu3alyu, MPOBOASIICH MyCKOHANAI0YHbIe pa0OThl HA KOHKPETHOM O0b-
exte. Ha mare ucnons3yercs nporpamma TEJIEITOPT. IlpaBuna paGoTsl ¢ Hell 31ech
HE paccMaTpUBAIOTCS, OHU JIOJDKHBI OBbITh M3YYEHBI M0 BCTPOCHHBIM B IPOrpamMmy
GbyHKUIMSIM oMOIIU. YpoBeHb noctyna — Hanaouuk.

3.2.5Hacrpoiika mapameTpoB

3.2.5.1BTopoii, okoHYaTeIbHBINA ATall HACTPOUKH PEryJaTopa, BHIIOJIHIEMbIN
BCET/Ia, COCTOUT B 33JJaHUU YUCJIICHHBIX 3HAYCHU BCEM HACTPOCUYHBIM MapaMeTpaM.

3.2.5.20Tan BeINMOMHAETCS CUIaMU CIEIUAIUCTOB OpTraHU3alluu, TPOBOASIIEH
MyCKOHAIAI0YHbIe pa0OThI HA KOHKPETHOM 00BekTe. Ha 3Tare Takke MCroyib3yeTcs
nporpamma TEJIEIIOPT. Yposens nocryna — Hanaouuk. Hactpoiika MOXKET POBO-
JUTHCS KaK B YCIIOBUSX J1a00OpaTOPHHU, TaK U HEMTOCPEJCTBEHHO Ha OOBEKTE.

3.2.5.3BrinonHss BTOpO# 3Tarn, NPUCBOITE KOHKPETHBIE YHCICHHBIC 3Haye-
HUS BCEM <OKECTKUM» U «THOKHM» MapaMeTpaM HaCcTPOWKH, MPUCYTCTBYIOIIUM B
JTAHHOM UCTIOJHEHHU peryisitopa (0e3 ydera 3aBOJCKUX KOHCTAHT) — XapaKTEPUCTH-
KA KaHaJIOB OOMEHa, OIMCAaHUE BXOJHBIX KaHAJOB MU3MEPEHMsI, XapaKTEPUCTUKH 3a-
KOHOB perynupoBanus, xapakrepuctuku LIIWM nu 1.1. [lepeunn mapameTpoB Haxo-
JATCs B 0a3e NaHHBIX U NpuBeeHbl B Tabaunax b.1, b.2 mpunoxenus b.

3.2.5.4Haubonee BaxkHbIE MAapaMeTphbl, KOTOPbIE MPEANOIAraeTcsi KOHTPOJIH-
pPOBATh WJIM KOPPEKTUPOBATH B MPOLIECCE IKCIUTyaTalllu, 3aHECUTE B MEHIO JAMCILIEsS
B COOTBETCTBUU C yKazaHusmu 3.2.6u 3.2.7.

3.2.6HacTpoiika OCHOBHOTO MEHIO JTHCTLICS

3.2.6.10cHoBHOE MeHIO Auciuies MoxeT BkIo4yaTh 10 200 myHKTOB, oopm-
neHHbIX B BuAe Tadnaunbl u3 20 ctpok no 10 mapameTpoB B kKaxoi. Kakabiii mMyHKT
HACTpanBaeTCs HA0OPOM M3 3 MHACKCHBIX TapaMeTpoB (cM. Tabmuiy b.1):
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o unaunupyembiid napamerp 0700(i);
* TOYHOCTh MHAMKAIMU (peasbHast JJIsl YKCEeN C TUIABAOIICH 3amsaTO!, YCIOB-
Has s mpounx napamerpos) 0701(i);
» cumBoutbl Ha3zBanus 0702().

[lepBbie ABa mapameTpa UCMIOIB3YIOTCS MO OJHOMY 3JEMEHTY Ha MMYHKT MEHIO,
MO3TOMY KOJIMYECTBO AJIEMEHTOB B MaccuBe Kaxaoro mapamerpa pasao 200, a 3Ha-
yeHue UHAeKca paBHO HOMepy nyHkTa MeHI0 «MN» ot O no 199.Kaxnas crpoka Ha-
3BaHUS MTyHKTa MEHIO COCTOUT M3 12 CUMBOJIOB, MMOATOMY KOJUYECTBO IJIEMEHTOB B
MacCHBE ITapaMeTpoOB «CHMBOJ HasBaHus» paBHO 2400,u Ha myHKT «MN>» HcIomb-
3yIOTCS 3NieMeHThl ¢ HoMepamu oT «12*MN» 1o «12*MN+11»21u onepauuu OT Ha-
CTPOMIIMKA YaCTUYHO CKPBITBI CEPBUCOM, mpenocTaBisieMbiM nporpammon TEJIE-
[TOPT.

3.2.6.2B unpaexcusiii mapamerp 0700(i) waHIUIIMpYyEMbIii TapaMeTp» 3aHECH-
T€ HOMEp TOTO TapameTpa, KOTOPhI HEOOXOIUMO WHAWIIMPOBATH B TAHHOM ITYHKTE.
NuauuupoBaThes OyIyT TONBKO T€ MYyHKTHI, KOJ MMapaMeTpa B KOTOPBIX OTIMYAETCS
oT FFxx, m0o3TOMY 3TOT KO/ 00S3aTEIHHO 3aHECUTE BO BCE HEUCIIOIb3YEMBIC TTyHKTHI
(onepanus Beimoansercs nporpammoii TEJIETIOPT aBromarnuecku). Jlomyckaercst
WHIUKAIMS KaK MapaMeTpOB ¢ TUIABAIOIIECH 3amsaTON, TaK U IEJIOYUCICHHBIX, U OUTO-
BBIX ITAPAMETPOB.

3.2.6.3 /151 ymucen ¢ ruiaBaromeit 3amsatoi B nHAeKcHOM mapamerpe 0701(i)
«TOYHOCTh MHAUKAIIMN» YKAXHUTE TpeOyemMoe 4uciio 3HAKOB Tocie 3amsatoi ot O 10
4. 1lpu 5TOM MOMHUTE, YTO BCETO Ha MHAMKAIMIO 3HAYEHUS YHCIIa Ha JHUCIUIee OTBE-
neHo 11 mo3unuii, BKItOYas 3HaK U JECATUYHYIO TOUKY. /IS LleouncieHHbIX mnapa-
METPOB 3HAYEHHE YCIOBHOM TOYHOCTH ycTaHaBiauBaercs nporpammoit TEJIEITIOPT
aBTOMAaTH4eCKU ¢ ydeToM 2.4.5.4 17151 OUTOBBIX TapaMeTPOB OHO OE3pa3TMIHO.

3.2.6.4B unaekcubie mapamerpsl 0702() «uMBOJI Ha3BaHUSA» 3aHECUTE MPO-
U3BOJIBHBIA TEKCT JUTMHON 10 12 cMMBOJIOB. TEKCT MOXKET BKIIHOYATh HU(PBI, OYKBBI
PYCCKOTO M JIATHHCKOTO andaBuTa, 3HAKWA NMPEHUHAHUSA U APYTHE CUMBOJBI. DTOT
TEKCT OyJeT WHAMIIMPOBATHCS B BEPXHEH CTpOKE JUCIUICS, SIBJISSACH HA3BAaHUEM WH-
JTUITUPYEMOTO0 B HUXKHEH CcTpoke mapamerpa. Muaunupyercs Bcerma 12 CHMBOJIOB,
TIO3TOMY HEUCIOJIb3yEeMbIC MMO3UIMHM Ha3BaHUS 3aIIOJIHSAIOTCS POOSTaMH.

3.2.7HacTtpoiika MEHIO apXHUBOB

3.2.7.1MeH10 apXUMBOB MOXKET BKJIFOYATh 10 D6 MyHKTOB, 0(OPMIICHHBIX B BHU-
Jie OJTHOM CTpOKHU ¢ HOMepamu MyHKTOB OoT O mo 55. Kaxeiii myHKT HacTpauBaeTcs
HAO0OpOM 13 3 MHAEKCHBIX HapaMeTpoB (cM. Tabmuiy b.1):

o unaunupyembiid napamerp 0704(i);

* TouHocTh uHauKamuu 0705(i);

» cumBoubl Ha3zBaHnus 0706().

[lepBble Ba mapamMeTpa UCMHOJIb3YIOTCA MO OJJTHOMY AJIEMEHTY Ha MyHKT MEHIO,
MO3TOMY KOJIMYECTBO 3JIEMEHTOB B MACCHBE KaXKJOTO IMapaMeTpa paBHO S6,a 3Haye-
HUE WHJEKca paBHO HOMepy ImyHKTa MeHIO «N» ot O 1o 55.Kaxkmast ctpoka Ha3BaHUS
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MyHKTa MEHIO COCTOUT M3 12 CHMBOJIOB, IOATOMY KOJIMYECTBO 3JIEMEHTOB B MAaCCHBE
napaMeTpoB «CHUMBOJI Ha3BaHUs» paBHO 672, u Ha MyHKT «N>» HCIONB3YIOTCS dJie-
MeHTHI ¢ HoMepamu OT «12*N» mo «12*N+11»21u oneparnuu OT HACTPOMUIIIHUKA Yac-
TUYHO CKPBITHI CEpPBUCOM, npegocTapisieMbiM iporpammoit TEJIETTIOPT.

3.2.7.2B wunpekcHeiii mapamerp 0704(i) saHauIMpyeMbIii TTapaMeTp» 3aHECH-
TE HOMEp TOTO TMapameTpa, KOTOPbIH HEOOXOAMMO UHIUIIMPOBATh B JAHHOM IYHKTE.
MHaumupoBaThCsl MOTYT TOJIBKO IapaMeTphl, SBJISIONINECS BBIXOAHBIMU IS 3arpy-
YKCHHBIX 33J1a4 apXUBUPOBAHUS 110 YacaM U HHTEPBaJIaM.

3.2.7.3Yepe3 nnnekcHsiii mapamerp 0705(i) «OYHOCTh HHIUKAITUUY» YKAKHUTE
TpebdyemMoe YKciIo 3HakoB noce 3amsToit ot O g0 4.

3.2.7.4B unpaekcueie mapamerpsl 0706() «uMBOJI Ha3BaHUSA» 3aHECUTE MPO-
W3BOJIBHBIA TEKCT UTMHOM 10 12 cUMBOJIOB aHaIOruuHo 3.2.6.4.



T10.00.103P32 Jlucr 63
4TIOPAJOK PABOTBI

4.1Yrtenue napamerpoB no marucrpaiun CAN BUS

4.1.10cHoBHO# crioco0 oOpatieHust K mapamerpam perymistopa —obmed ¢ [1K
yepez maructpaib CAN BUS c¢ momomnisio cnenuanbHoit mporpammbl «TEJIE-
[TOPT», nocraBnsiemoii ¢ mpubopom. CriocoObl paboOThI ¢ MPOrpaMMOM U3TI0KEHBI B
JOKYMEHTAIlM{ Ha Hee U BO BXOMSINUX B e cocTaB ¢yHKIusax momomu (HELP).

4.1.211pu pabote B KCITyaTalliyd B COCTaBE aBTOMATHU3UPOBAHHON CHCTEMBI
cbopa nnpopmanuu pu ypoBHe noctyna «llomp3oBaTens» HHIUIUPYIOTCS BCE pac-
YETHBIE 3HAYEHHU 110 BCEM HA3HAYEHHBIM 3a/1adyaM; KOPPEeKUUs UX, KakK MPaBUIIO, He-
BO3MOJKHA.

4.1.3 Ecim mocne moacteikoBku kabens unrepdeiica CAN BUS k amantepy
«RS232 — CAN BUS»gonknroueHHoMy k niocienoBarenbHomy nopty K, Bkimroue-
HUS TIUTAHUA afanTepa W perynaaropa, 3amymieHHas Ha [IK mporpamma oOmeHa He
MOKET YCTaHOBUTBH CBSI3b IO 33JJaHHOMY CETEBOMY HOMEPY Ha 3aJIaHHOW CKOPOCTH,
HEO0OXOUMO TMOCIIEOBATEIHHO BBHITIOTHUTH CIICTYIOITNE TCHCTBUS:

4.1.3.1TIpoBepuTh UCIPABHOCTh KaOesel, HaIeKHOCTh KOHTAKTOB, paboTo-
cnocobHocth mopta IIK, mpaBunbHOCTE ycTaHOBKH HOMepa COM - mopta B mpo-
rpaMMe U MOBTOPUTH MOMBITKY CBSI3U.

4.1.3.23anycTuTh B mporpaMme (yHKIUIO MOMCKA MOAKIIOYEHHBIX MOIyJeH
CHUCTEMBI ITyTeM aBTOMATHYECKOTO Mepedopa ceTeBBIX HOMEPOB BO BCEM JIMAIa30HE
ot 00 no FF.Ecnu Ha oiuH U3 HOMEPOB MOIY4YEH OTBET, IPUYMHA HEUCTIPABHOCTH —
HEBEPHO ycTaHOBJIEHHBIN ceTeBoi HoMmep B mapamerpe 0000.Cas3aBmuce 1mo Hai-
JICHHOMY HOMEpY, 3aMEHHUTE €r0 HYKHBIM.

4.1.3.3Ecnu ¢yHKIMS MTOMCKa HE HAlllJIa MOKIF0YEHHOT'0 MOTYJIsl, BO3MOXKHO,
B perynstope uckaxeH mapamerp 0004 «oHbuUTrypanus ¥ CKOPOCTH», 3aIarOIIHMA
CKOPOCTHBIE U MH(POPMAITMOHHBIE XapaKTEPUCTUKHN WHTepdeiica. B aTom cimyuae oT-
KITFOUNTE MUTAaHUE PETYIISATOPA M YCTAHOBUTE CIEIUATBHYIO 3aTyIIKy B CITYKEOHBIH
pasbeM RS-232 fectoBas nepembruka TXD — RXD).Ilocie BKiIfOUeHHs MUTaHUS pe-
TYJSTOpa, HE3aBHCUMO OT COCTOSIHHSI aJpeCOB MaMATH, CBS3aHHBIX C MapaMeTpaMu
0000wu 0004,>tu mapametrpsl npuodperaror 3HaueHuss 00 u 41EOQ cooTBETCTBEHHO.
CaszaBuics o Homepy 00 Ha ckopoctu 300kboa, ucnpaBbTe mapamMeTpbl HACTPOIA-
KH.

4.1.3.4BHOBb OTKIIIOYMB MUTAHKE, 00513aTEJIbHO CHUMHUTE MEPEMBIUKY, U TO-
CJie BKJIFOUCHUS MMUTAHUS €IIe pa3 MPOBEPHTE HATMYHE CBSI3U YK€ C YCTAHOBICHHBIM
HOMEPOM U TpeOyeMOl CKOPOCTBIO.
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4.2 PaboTa ¢ HHAUKATOPOM JIMIIEBOH MaHeH

4.2.1MeH10 peryaupOoBaHUs

4.2.1.1]1ns BX0oAa B MEHIO PEryJIMPOBaHUs, HAXOASCh B IPOU3BOJIbHON TOUYKE
MEHIO, CHaJaJla KPaTKOBPEMEHHO OJHOBPEMEHHO HAXKMHUTE KHOMKH «V» U «P>»,
BHIIINTE HAa HAa4YaJIbHBI YPOBEHb M, €IIE pa3 KPaTKOBPEMEHHO HakaB JIIOOYIO U3
ATUX KHOTIOK, BRIMIUTE B MEHIO PETYIMPOBAHMS HA YPOBEHB 3ar0JIOBKOB.

4.2.1.2Ecan uMerTcsT aBTOMAaTUYECKH BKJIIOUEHHBIE B COCTaB MEHIO aKTHB-
HbIE IIYHKTBI, COOTBETCTByIOIHE aKTUBHBIM [IIMM, KpaTKOBpEMEHHO HAaKMHUTE
KHONIKY «V » U MepeianTe K IpOCMOTPY COCTOSIHUS peryistopa (ycraBKa U peryJsiu-
pyeMoe 3HaueHHUE), CBS3aHHOTO C HMMCIOIIMM MHHUMAJIBHBIH HOMEpP aKTHBHBIM
M.

4.2.1.3]1ns mpocMoTpa cocTossHuid apyrux aktuBHbIX [IIMM kpaTkoBpeMeHHO
HaXuMaiTe KHOMKY «'V » Wi «P>».

4.2.1.4BpI1x0A U3 MEHIO PETYJIUPOBAHUS — TOJIBKO OJHOBPEMEHHBIM HaKaTHEM
KHOTOK « V¥ » 1 «P>» Ha HAaYaJIbHBIN MyHKT.

4.2.20OCcHOBHOE MEHIO

4.2.2.1]151s BX0/1a B OCHOBHOE MEHIO, HAXO0/I5ICh B IPOU3BOJILHON TOYKE MEHIO,
CHaJayia KpaTKOBPEMEHHO OJJHOBPEMEHHO HAXXMHUTE KHOMKHU « V¥ » U «P>», BBIMAUTE
Ha HaYaJIbHBIM YPOBEHB U, €Ille pa3 KPaTKOBPEMEHHO HaXKaB JTIO0YIO U3 ATUX KHOTIOK,
BBIJIUTE HA YPOBEHb 3aroyioBKOB. Ellle pa3 0JHOKpaTHO Ha)KaB KHOMKY «P> >, BbIii-
JIMTE Ha 3aroJIOBOK OCHOBHOTO MEHIO U, €CJIM B HEM MMEIOTCS Ha3HAYEHHBIE MPH Ha-
CTPOWKE aKTHUBHBIC MyHKTHI, HAXKATUEM KHOMKM « 'V » 3aiiIUTe B OCHOBHOE MEHIO, K
AKTUBHOMY ITYHKTY C MUHHUMAaJIbHBIM HOMEPOM.

4.2.2.23nas CTPyKTypy OCHOBHOTO MEHIO, JUJISl BBIXO/Ia HA YKEJIA€MBbI MyHKT
MEHIO TTPOKPYTUTE MEHIO 10 TpeOyeMOil TOYKH, MHOTOKPATHO KPaTKOBPEMEHHO Ha-
xumasi KHOIKU « ¥ » u «P». Ilpu KenaHuu U3MEHUTH HANpPaBICHUE BUXKEHUS IO
KHOTIKAM HCTOJIb3ylTe onucaHHbId B 2.4.5.6MexaHU3M PEBEPCUPOBAHUS, YIACPKU-
Basi KHOIIKY Ha)KaToil B TEUEHUE MPUMEPHO 2 CEKYH]I.

4.2.2.3Bw1iiis Ha KellaeMbli yHKT, HaOJr01aiiTe cocTossHue mapamerpa. O0-
HOBJICHUE €T0 3HAUYCHHUS HA TUCIIIEE TPOUCXOAUT HECKOIBKO pa3 B CEKYH/LY.

4.2.2.4BpIXxoa U3 OCHOBHOI'O MEHIO — TOJIbKO OJIHOBPEMEHHBIM HaKaTHEM
KHOIOK «¥ » 1 «P>>» Ha HAaYaJIbHbIN MTyHKT.
4.2.3 Koppekius mapaMmeTpa B OCHOBHOM MEHIO

4.2.3.1Ecnu mpubop 3amuiieH napojaeM Hala9uKa, MpeIBapruTeIbHO BBEIH-
T€ €ro BEpHOE 3HAUEHHUE Uepe3 CIyKeOHOE MEHIO COTIacHO yKazaHusaMm 4.3.3 115 1o-
Jy4€HUS MMOJTHOTO JIOCTYyTA.

4.2.3.2Bw1iiguTe yepe3 OCHOBHOE MEHIO Ha MHIAMKAIIUIO UCXOIHOTO 3HAUYCHUS
JAHHOTO TlapameTpa coriacHo 4.2.2.
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4.2.3.3Y0enuTech M0 HAIMYUIO MUTAIOIIETO CUMBOJIA «!» B cepenawHe Bepx-

HEel CTPOKH JUCILICS BMECTE C HOMEPOM ITyHKTa M HAIpPaBJICHUEM JIBMKCHUS, MUTa-

HUIO 3€JICHOTO CBETOJMO/Aa «KOHTPOJIb» M OTCYTCTBHIO CBEUYCHHUS KPACHOTO CBETO-
JIMOJIa «KOHTPOJIB», UTO BEIOPAHHBIN MTapaMeTp JOCTYICH I KOPPEKIIHH.

4.2.3.4KpaTKOBpEeMEHHO HaXXMUTE KHONKY «F»u yOenuTech Mo MU3MEHEHHUIO
COCTOSIHUSI MHJIMKAILIMM, YTO BXOJl B PEKUM KOPPEKLMHU MTPOU30LLIEN. 3€IEeHbIN CBETO-
JIMOJT «KOHTPOJIb» 3aropaeTcs MOCTOSIHHBIM CBETOM, Ha3BaHHE MapaMeTpa B BEpXHei
CTPOKE JUCIUIES 3aMEHSIETCS CJIOBOM «KOPPEKLUSA», B HUKHEN CTPOKE YUCIIO C Ija-
BAIOIIEH 3aMsTON HAUMHAET MHAUIMPOBATHCS CO BCEMH BEIYIIMMHU HYJISIMH, 3HAKOM
U BceMU 4-Ms JECATUYHBIMU pa3psliaMu nociie 3anatoil. B nepBoil nosunuu, 3aHu-
MAaeMOU YHCIIOM, MOSABIISIETCS MUTAKOLIMK KypCcop, HanpuMmep:

Ho xoppekuuu: | Toop ! 101.3> [Toce Hauana | KOppeKUMA
65.08 KOPPEKLHN: [000065.0800

[TPUMEYAHUE: ecnu ucxomHoe 4UCIO MO MOAYJIO OBUIO PaBHO WiH Oojee
1000000 ,1a unaukarope oHo oToOpasutes kak «+999999.9999m moxkeT ObITH OT-
KOPPEKTUPOBAHO, HAYMHASI UMEHHO C 3TOTO 3HAYCHUS.

VY mensIx OECATUYHBIX YHCEN TAKXKE MOSIBISAIOTCSA BCE BeaylIUMe HynHu. Ecin
WHIUIIAPOBAIOCH MHOTOOANTHOE MIECTHAMIATUPUIHOE UYUCIO C MOOAWTHBIM TIpe-
CTaBJICHUEM C MPOoOeTaMu MEXIy OalTaMu, IpoOeIbl UCUEZHYT, YUCIO OYAET «IIpH-
’KaT0» BIIPABO, HAIPUMED:

Jo Koppekuuu: | mapo ! 111.8> [Tocie Hauana | KOppeKUMA
0123 ABG67 KOPPEKLIUU: @123 AB67

4.2.3.51IpaBuia KOppEeKIUU:

* Kaxmoe kpaTkoBpeMeHHOE HakaThe KHONKHU « V¥ »U3MEHSET 3HaueHHE Iudphl B
NO3ULIUHU, OTMEUEHHON KypcopoM, Ha enuHuily. L{ludpsl nu3meHst0TCst B CTOPOHY
YBEJIMYEHHUS MO KOJIbILY: ISl YACEJI C MJIABAIOIIEH 3alsATON U LENbIX IECATUUHBIX
gucen 0,1,..,9,0,... ana mectHaauatupuunsix yucen 0,1,...,9,A,..,F,0,..B no3u-
MY 3HAKa YHCIIa CUMBOJI «+» U3MEHSETCS Ha «—», U Hao0opoT. butoBsie mapa-
MeTpbl U3MeHsIOTCA U3 «0»B «1»u Hao0opOT.

* Kaxaoe KpaTKOBPEMEHHOE Ha)KaThe KHOMKH «P>>» BBI3BIBAET CABUT Kypcopa Ha
OJIHY TTO3HIIHIO BpaBo. [103uIus NecITHIHON TOYKA OOXOIUTCS aBTOMATHYECKHU.
CnBur BieBO HEBO3MOXKEH, (DYHKIIMS peBepca He paboTaer, OJIHaKO MOCHe J0C-
THXKEHUSI KPAaWHEN MPABOW MO3MIMH MPOUCXOJIUT NEPEX0] Kypcopa BHOBb B Ha-
YaJIbHYIO MO3UIINIO, YTO MO3BOJISIET MPU HEOOXOAUMOCTH KOPPEKTUPOBATH YUCIIO
3a HECKOJIBKO MPOXO/IOB.

4.2.3.63aBepiuB KOPPEKIIUIO U yIOCTOBEPUBIIUCH B MPABUILHOCTU HaOpaH-
HOTO 4YHCIIa, HAKMUTE KHOTIKY «F».IIporpaMmma cpaBHMBAET HCXOTHOE U OTKOPPEK-
TUPOBAHHOE 3HAYEHUS MapaMmerpa. Ecim oHM paznudaroTcst MeXIy co00i, OTKOppeK-
TUPOBAHHBIN MapaMeTp OyJeT mepenucal ¢ HHANKATOPA B MaMsITh MHUKPOTIPOIIECCO-
pa. DTO COMPOBOXKIAETCS KPATKOBPEMEHHOW MHIMKAIMEH Ha WHAMKATOpE CIEIyIO-
IEr0 COOOUIEHUS:
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KOPPEeKLMS
MOeT 3anmch

[Tocie 3Toro BoccTaHaBIMBAETCS MCXOAHBIN BUJ MHAWKALIUU, TPUBEICHHBIN B
4.2.3.3,H0 yXe ¢ HOBBIM 3HAUEHHEM OTKOPPEKTHpPOBAaHHOrO mapamerpa. Eciu 3Ha-
YeHHe MapaMeTpa MpHu KOPPEeKUUU He U3MEHHUIIOCh, NTepe3anich B MaMATh HE MPOU3-
BOJIUTCA.

4.2.3.7Ecimu umeercs elie mapamerp, TpeOyroImuid KOPPeKIuH, MeperinTe mno Me-
HIO Ha COJIEPIKAIIMi €ro MyHKT U TPOBEIUTE KOPPEKIHIO cornacHo 4.2.3.4 — 4.2.3.6.

4.2.3.8Eciu o kakou-1m00 npruurHe HEOOXOAUMMO OTMEHUTh HAYaTyr0 KOPPEK-
o (T.e. Haxozsch B 4.2.3.4umu 4.2.3.5) immrenbHo, 6oitee 2 CeKyHT, HAKMHTE KHOTI-
Ky« ¥ » um «P>». [Iporiecc KOppeKIMu JaHHOTO MapaMerpa OyJeT mpepBaH, ¢ Coxpa-
HEHHEM HCXOIHOTO 3HAYCHHUSI TapamMeTpa W BO3MOXKHOCTU BBITIOJTHEHUS KOPPEKITUH
JPYTHX TapaMeTpPOB.

4.2.4MeH10 apX1UBOB

4.2.4.1]1ns BX0oAa B MEHIO apXHWBOB, HAXOJICh B MPOU3BOJILHON TOUKE MEHIO,
CHaJayia KpaTKOBPEMEHHO OJHOBPEMEHHO HAXXMHUTE KHOMKH « V¥ » U «P>», BBIMAUTE
Ha HaYaJIbHBIM YPOBEHH U, €Ille pa3 KPaTKOBPEMEHHO HaXKaB JIO0YIO U3 ATUX KHOTIOK,
BBIIJIUTE HA YPOBEHb 3aroJOBKOB. JIByKpaTHO Ha)KaB KHOINKY «P>>», BEIHUTE HaA 3a-
rOJIOBOK MEHIO apXMBOB U, €CJIM B HEM MMEIOTCS Ha3HAUYCHHBIC IIPU HACTPOUKE aK-
TUBHBIC MTyHKTHI, HAKaTHEM KHOMKH « V¥ » 3aiiIUTe B MEHIO apXWBOB, K AKTUBHOMY
MYHKTY C MUHUMaJIbHBIM HOMEPOM.

4.2.4.23Has CTPYKTypy MEHIO apXHMBOB, JUJISl BbIXOJAa HA KETAEMbIA MyHKT
MEHIO IIPOKPYTUTE MEHIO 10 TpeOyeMOil TOUKM, MHOTOKPATHO KPaTKOBPEMEHHO Ha-
XKUMas KHONKY «P>». IIpu xenaHuy M3MEHUTh HANPABICHUE JBUKEHHUS 110 KHOIKE
UCIOJIb3YITE ONUCaHHbIA B 2.4.5.4MexaHU3M pPEBEPCUPOBAHMUS, yIEP)KUBAsI KHOTIKY
Ha)XKaToM B T€UEHUE MIPUMEPHO 2 CEKYH/I.

4.2.4.3Bpliiig Ha KemaeMbli ITyHKT C 3aroJIOBKOM apXuBa, Ui Hadajla IpoCcCMOT-
pa apxuBa OJTHOKPATHO HaXMHUTE KHOTIKY « 'V ». Ha nHaMKaIMio BeIIaeTCs 3HAYCHUE ap-
XUBUPYEMOTO IMapaMeTpa, COOTBETCTBYIOIICE MOCICIHEMY 10 BPEMEHU MOMEHTY 3alld-
cu. [lna nBwkeHus B TIIyOMHY apXvBa M BBIXOAA HA JKEJAEMbI MOMEHT MPOCMOTpa
MHOTOKpaTHO HakuMaiite kKHOKY «'V ». JIJis1 peBepcHpOBaHuUs HAIIPABICHUS ITPOCMOT-
pa ynepkuBaiTe KHONIKY « 'V » Ha)KaTol B TEUEHUE HE MEHEe 2 CEKYH]I.

4.2.4.4]Ina nepexojia K IPOCMOTPY CIEAYIOIIET0 apXvBa HAXKMHUTE KHOIKY
«P>» 1 noBropute aeiicteus 4.2.4.2 — 4.2.4.3.

4.2.4.5Eme pa3 cieayeT OTMETUTh, YTO MOMEHT BPEMEHHM U JlaTa apXUBOB pe-
TPHO B CAMUX apXHWBaX HE XPaHITCSI U (POPMUPYIOTCS TOJBKO MTPOTpaMMOi WHIUKA-
IIUH, UCXOJIS M3 TEKYIIEro BPEMEHH U JIaThl, THIIA apXWBa M TEKYIIEH TTyOHHBI MPO-
cmoTpa. Koppekuus 1aHHBIX B apXHUBaxX yepe3 JUCIICH HEBO3MOXKHA.

4.2.4.6BbIxo1 U3 MEHIO apXUBOB — TOJILKO OJTHOBPEMEHHBIM Ha)KaTHeM KHO-
oK « ¥ » 1 «P>>» Ha HAYaJIbHbIA IyHKT.
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4.3 PaboTa B cJIy:KeOHOM MEHIO

BHUMAHHE! JTroovie onepayuu 6 caysyceonom menio (Kpome npocmompa
YPOGHSI OOCHIYNA) 001HCHBL 8bINOJIHAMBCA MONALKO HATAOYUKAMU U HOO20M 06-
JIEHHBIMU NONb30BAMESIAMU 60 U3DENHCAHUE 603MOICHOCIMU HAPYUIEHUA PAOOMbL U
oarice noepexcOeHus annapamypuol, 6xooauieii 6 Konmyp pezyauposanus. Ilepeo
gvloauell ynpasiaAluwiux CUCHA08 GbINOJIHUME HE00X00umbvle nepeKioieHus 6
8bIXOOHBIX UENAX Peynamopa U UCHOIHUMEeIbHbIX MEeXAHUIMOE, NPedsapumeb-
HO OMKII0YUE UX UCMOYHUKU RUMAHUA.

4.3.1Bx0/1 v BBIXOJ U3 MEHIO

4.3.1.1]1ns1 BX0oaa B Cy>keOHOE€ MEHIO, HAaXO/ISICh B IIPOU3BOJIBHOM TOYKE Me-
HIO, CHaYajia KpaTKOBPEMEHHO OJTHOBPEMEHHO HAKMHUTE KHOMKU « V¥ » U «P> %, BBIii-
JMTE HAa HaYaJbHBIA YPOBEHb M, €II€ pa3 KPaTKOBPEMEHHO HaXKaB JIIOOYIO M3 ITHUX
KHOIIOK, BBIMJINTE HA YPOBEHb 3aroJOBKOB. TPEXKpaTHO HAKaB KHOIKY <« >, BBIii-
JIMTE Ha 3ar0JIOBOK CITY>)KEOHOTO MEHIO U HakaTueM KHONKU « 'V » 3aiIUTe B HETO Ha
MYHKT TPOCMOTpPA YPOBHS JOCTYIIA.

4.3.1.2BbI1xoa U3 CcIy’)k€OHOTO MEHIO — TOJIBKO OJITHOBPEMEHHBIM Ha)KaTHEM
KHOIOK « ¥ » 1 «P>>» Ha HAaYaJIbHbIN ITyHKT.

4.3.2YpoBeHb 10CTyIIa

4.3.2.1 Texymuii ypoBeHb JOCTyNa WHAWIIUPYETCS Cpa3y e MPHU BXOJAC B
cinyxeOHOe MeHIo cornacHo ykazanusm 4.3.1.1.ITpu cBoOogHOM (IIOJHOM) JOCTYIIE
WHIUIIAPYETCS CJIOBO «CBOOOHBIN», MPU HAMYUM TAPOJIS HAJIATYUKa 10 BBOJA €ro
BEPHOI0 3HAYCHHUS — COOOIIECHUE «C Tapoiem» (cm. 2.4.7.2).

4.3.2.2 Ecnmu HUKakuX omepauui O0oibiie He TpeOyeTcs, HaXaTHeM KHOIKHU
«V¥» unu «P>» BEpHUTECh HAa YPOBEHb 3arojIOBKa CIIy>KEOHOTO MEHIO, WJIK OJHOBpE-
MEHHBIM Ha)KaTHEM 3TUX KHOMOK — Ha HaYaJIbHBIN IIYHKT MEHIO.

4.3.311onyueHne moJHOTO A0CTYyIIa

4.3.3.1Ecnu B MyHKTE «ypOBEHb AOCTYIMa» MHAULUPYETCS COOOIIECHUE «C Ta-
poJiemM», a HyXeH IMOJIHBIA AOCTYI, KPaTKOBPEMEHHBIM Ha)kaTueM KHOIKH «F>» Boi-
JUTE B PEKUM MOATOTOBKM BBOJA 3HAYEHUS Mapofisi. BHayane 3akuraercsi Havajb-
HBIN KOJI TApoJIs, COCTOSIIIUIN U3 BOCBMHU TOYEK:

BB. I[IapoJib:

4.3.3.2Ecnu B 3TOT MyHKT MOMAJIN CIy4YaHO, HAKMUTE KHOTIKY « V¥ » 1 «P>»,
YTO BBI30BET BO3BPAT HA YPOBEHB 3aroJjIOBKa CIyK€OHOTro MeHIo. Eciu BBOA maposis
NEHCTBUTENBHO TpeOyeTcs, ellle pa3 HaXKMUTE KHONKY «F». B neBoil mo3unum Hux-
HEU CTPOKHM IOSABISAETCS MUTAIOMNAN KypCcop, CBUACTENIBCTBYIOINNM O Hayaje pexxuma
BBOJIa MTAPOJIS:
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4.3.3.3[IpaBuna BBOa MApOJIS:

» Kaxnoe HaxaTtne kHONKU «V » H3MEHSET 3HAUCHHE LU(PHI B MO3UIIHNHU, OTME-
YEHHOW KypCOpOM, Ha eMHUIy (Ha4aJbHBIH CUMBOJ TOYKH 3aMEHSETCS HYJIEM).
Bce mudps! mecTHaAaTUPUYHBIE, U3MEHSIOTCS B CTOPOHY YBETUYEHHS MO KOJIb-
ny: 0,1,..,9A,..F,0,...

» Kaxknoe HakaTHe KHONKH «P>» BBI3BIBACT CABUT Kypcopa Ha OJHY ITO3ULHUIO
BipaBo. CABUT BJIEBO HEBO3MOXKEH, (DyHKIIMS peBepca HEe paboTaeT, OJJHAKO IO-
clie mocneaHe mudpsl cripaBa Kypcop BHOBb IEPEXOIUT B KPAWHIOKO JIEBYIO I10-
3UIIMIO, YTO MO3BOJISET MPU HEOOXOAMMOCTH BBECTH YHCIIO 32 HECKOJIBKO MPOXO-
b1 (0):3

4.3.3.411ocne BBOMA Bcex HU(P Mapoisi BHOBb HAKMUTE KHOIKY «F». Ecnu
3HAaYEHHUE TApOJIs BBEJICHO BEPHO, CIICIIMATLHON MHIUKAIUUA 00 3TOM COOBITHH HET,
HO MPOrpaMMa MEHIO MEePEXOUT Ha CIEAYIOMUNA YPOBEHb, K MHIUKAIIMH COCTOSHUS
npubopa, MO3BOJISIS BBHIMOJIHUTH JajbHEiIme aeicTBus. JlocTynm cTaHOBUTCS MOJ-
HBIM U COXPAHSETCS J0 TeX MOp, MoKa 100 He OyIeT HAXKUMAThCA HU OJIHA KHOIKA B
TeueHue 256 cekyH/1, MO0 He OyJeT MepeKIFoYeH0 MUTaHue Ipuodopa.

4.3.3.5Ecnu 3HaueHne mapoJsisi BBEJECHO HEBEPHO, IporpaMMa MEHIO BO3Bpa-
I1aeTcs Ha OJWH YPOBEHH OMepaluii BBEPX, WHIUKALUSA MPUHUMAET BHJ, IMOKa3aH-
Hblid B 4.3.3.1 1 TpeOyeTcsi MOBTOPHBIN BBOJ MAPOJIS.

4.3.4CocrosHue nmpudopa

4.3.4.1/1n1 mpocMOTpa UM U3MEHEHUS COCTOSIHUS pexuMa (HyHKIIMOHUPOBA-
HUs IPUOOpa, HAXOAACh B MEHIO ITPOCMOTpa ypoBHA poctyma (cMm. 4.3.2.1) Haxkmute
kHOTIKY «F».[Ipu cBoOOAHOM (MM YK€ TOJTYYEHHOM IOJIHOM) JOCTYIE cpa3y Ipo-
U30MET MEPEXO0] HA IYHKT «COCTOSHUE», B MPOTUBHOM CiIydae elle morpedyercs
BBECTHU NapoJb cornacHo 4.3.3.

4.3.4.2B nyHKTE «COCTOSHUE» HAOMI0JaiTe TeKYIUH peXxuM (yHKIIMOHUPO-
BaHUs Mpubopa — cooOmIeHus «paboTa» WM «OCTAaHOB». DTa WHAUKALIUS, B MPUH-
uIe, 1yoaupyeT HMEOIYIOC HHAMKAIIMIO Ha CBETO o Ie «padbota» (cM. 2.3.9).

4.3.4.3 ]1ns1 u3MeHeHusi COCTOSIHUS MPUOOpa Ha MPOTHUBOIIOIOKHOE KpPaTKO-
BPEMEHHO HAXMHUTE KHOMKY «F>». MHauKaus npuMeT cieIyroni BII:

[Tpubop 661 B | PaboTa [TpuGop ObLT B | OCTAHOB
«PABOTE» | cTon? (F) «OCTAHOBE» | nyck? (F)

4.3.4.4 [Ina AeCTBUTENLHOTO M3MEHEHHUS pexuma paboThl HAa MPOTHBOIIO-
JIOXKHBIN €I1e pa3 KpaTKOBPEMEHHO Ha)XKMHUTE KHONKY «F».Ha BpeMms BbInonHeHUs
nepexosa MeXAy pPEeKHMaMu, KOTOPOE€ MOXKET JOCTUraTh HECKOJIBbKHX CEKyHH, B
BEpPXHEW CTPOKE MHAMKATOpPA Cpa3y BbICBEUMBAETCS HOBBIM PEXKUM, a B HIDKHEU —
COOOIIIEHUE <TIEPEXOI...», KOTOPOE MEHSETCS Ha HOBBIM 3alpoc 00 M3MEHEHUU pe-
JKMMa, aHAJIOTUYHBIN U300pakeHHOMY Ha pucyHke B 4.3.4.3.I1oBTOpHOE U3MEHEHUE
peXrMa BO3MOXKHO Cpa3y, HOBBIM HakaTHeM KHomkHu «F». Haxatune xnomku «V»
WM «P>>» BBI3bIBAET NEPEXO]] Ha OJIMH YPOBEHb Olepaluil BBEpX, HA YPOBEHb 3aro-
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JIOBKA MYHKTA «COCTOSIHUE» C BO3MO>XHOCTBIO JAIIBHEUIIIEN MPOKPYTKH Ha CIIEIYIO-
M€ MYHKTHI CIY>KEOHOTO MEHIO.

4.3.5Cocrosiaue u ynpasnenue [1INUM

4.3.5.111yHkThI city)e0Horo MeHto, otHocsmuecs Kk [IMMO — LINM2, B pe-
xuMe PABOTA 1o3BOJIIIOT OLIEHUTh XapaKTEpUCTUKU akTUBHBIX IIIMM, a umeHHO
nepuoy IIIMM B MmwuiMcekyHaaxX, HalpaBJICHUE U PACUCTHYIO JJIUTEILHOCTH HM-
nmyJibca B MporeHTax (¢ TouHocThio 10 1 nporenta). B pexxume OCTAHOB ouepenp
3a7a4 He BhINoJIHsgeTCA, akTUBHBIX [IIMM HeT, HO 11000 M3 HUX MOXKET aKTUBU3U-
pOBaThCA BPYyUHYIO € 3amanuem nepuonaa LIIMM B mumnncekyHaax, HanpaBlICHUS U
JUTUTEILHOCTH UMIyJibca B ipeAenax oT 0 1o 99 mporieHToB ¢ marom 1 nporieHt.

4.3.5.2]1ns mpocmoTpa coctosinusa aktTuBHbIX IIUM B pexxume PABOTA nep-
BOHAYaJIbHO BBIMJUTE HA YPOBEHb 3aroJ0OBKA IIyHKTA «COCTOSIHUE», KAK YKA3aHO B
4.3.4,n HaxxmuTe KHONKY «P>». [Ipon3oiieT BbIX0A HAa MyHKT MPOCMOTPa COCTOSI-
Hus [IMMO. JlanpHelmue HaxxkaTusi KHONKU «P>» BbI3oBYT nepexon k [IMMI1 u
[INUMZ2. Uanukaruys B 9TUX MyHKTax cornmacHo 2.4.7.7 Haxatue kHonku «'V » mpo-
Kpy4MBaeT MEHIO B 00paTHyI0 cTopoHy. KHonka «F»He neicTByer.

4.3.5.3 1na 3amanus ynpasienus [IIMM (He3aBUCUMO OT €ro aKTHBHOCTH B
pexxume PABOTA) B cocrosuun OCTAHOB BHauane mnpojenaiiTe aHaJIOrHUYHBIC
neiictBus, ykazanueie B 4.3.5.2.1Ipu Bbixoge Ha m000# myHKT ympasnenus [LINM
nepBoHayanbHo Bce MM otkmrovarorcs, a unaukaius (Hanpumep, miss [IMM1)
UMEET BU/I:

Tumnl Tunaml

+00% 01000 mc

HauvanpHble 3HaYeHNs] HAIPABJICHUS U IJIUTEIBHOCTH UMITYJIbCA, a TAKKe JJIU-
TenbHOCTh nepuoaa MM, coxpansrorcs u3 pexuma PABOTA.

4.3.5.4 ]Ins m3MeHeHUs] 3HAYEHUM Tepuojia, JJIUTEIbHOCTH U HaIpaBJICHUS
KPaTKOBPEMEHHO HaXXMHUTE KHOIKY «F».B KpailHel J1eBOil NO3ULNK HUKHEW CTPOKH
MOSIBJISIETCS MUTAIOIIUM KypCOp, CBUJICTEIIbCTBYIONINNA O HAYajle pekKuMa KOPPEKIIMU
WHIUIIAPYEMbIX 3HAUCHUMN.

4.3.5.51IpaBuia BBO/Ia MPAKTUYECKH COBIIAJIAIOT ¢ aHAJOTUYHBIMH TIPU KO-

PEKIIMH YKCesl B OCHOBHOM MEHIO:

* Kaxnoe Haxxatne kHomku «V » M3MEHSAET 3HaA4eHHE MUQGPHI B MO3UIUU, OTME-
YEeHHOU KypcopoM, Ha enuHuIly. Bee mudpsl qecatuuHble, U3MEHSIOTCS B CTOPO-
Hy yBenuuenus mo koineiy: 0,1,..,9,0,...3HaK «+» U3MeHsETCS HA «—» U HA000-
poT.

* Kaxnoe Haxxatue KHOMKHU «P>» BBI3BIBAET CIABUI Kypcopa Ha OJHY IO3UIUIO
BrpaBo. [locme mmanamero pa3psiaa 3Ha4eHUs TPOIIEHTOB KypCOp aBTOMATHYECKU
NOMEIIAEeTCsl Ha CTapuIui pa3psa anutenabHocTH. CABUT Kypcopa BIIEBO HEBO3-
MOKeH, QyHKIHS peBepca He pabdoTaeT, OJHAKO MOCe MIIAAIIECTO pa3psaa JJd-
tenbHOCTU Tiepuoga [HINMM kypcop BHOBb NMEPEXOAUT B KPAWHIOK JIEBYIO TO3HU-
IIAI0, YTO TO3BOJISIET MPU HEOOXOIMMOCTH BBECTH JaHHBIC 32 HECKOJIBKO MPOXO-
JIOB.
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4.3.5.6 [ToBTOopHOEC HakaTHe KHONMKH «F» akTuBU3MpyeT ykaszanHblld LM,
BKJIFOYAsi B €r0 B pabOTy C 3aJaHHBIMHU XapaKTEPUCTHKaMU. MEHI0 MEepexXOJuT Ha
OJIMH ypOBEHb BBepX. /(151 MOBTOPHOTO M3MEHEHHS XapaKTepucTuk aanHoro LIINM
BHOBb Tpojieniaiite ykazanusie B 4.3.5.4 — 4.3.5.GeticTBus.

4.3.5.7BpIx0o U3 MyHKTa MEHIO, CBsi3aHHOTO ¢ JaHHbIM [IIMM, aBTomMatuye-
CKHU TpeKpamiaer ero paboty. Y craHoBieHHas JiauTensHocTh nepuoaa MM coxpa-
HSIETCH.

4.3.5.8B pexume OCTAHOB napamerps! «3anpet Ha BOJIBIIE» u «3anpet
Ha MEHDBIIE» urHopupytoTcs, OJHAKO OrpaHUYCHUE 110 MUHUMAJIbHOW JJIUTEIbHO-
CTU MMITYJIbCA OCTAETCH.

4.3.5.9B pexxume OCTAHOB nonyckaercs pydHoe 3aJlaHie XapaKTePUCTHK
aro6oro MM uepes mocnenoBaTenbHbIN KaHal, Hampumep, nporpammoit TEJIE-
[TIOPT, HO, ecTeCTBEHHO, HE OJJTHOBPEMEHHO C PYYHBIM YIIPABIECHUEM Yepe3 CIIyxeo-
HOE MeHI0. /{7151 3TOTO B 3)KecTKOM 3amaue «moaroroBka [IIMM» mHeoOxonumo yctaHo-
BUTh TpeOyeMble 3HAUCHHS MApAMETPOB «LIMTEIHHOCTh UMIYJIbCa B IMPOIEHTAX,
«riepuop [IIMM», «MuHUMaNIbHAS JUTUTEILHOCTh UMITYJIBCa», U, 00s13aTeIbHO, €Iu-
HUYHOE 3Ha4YeHHue OWTOBOro mapamerpa <«akTtuBHOCTh IIIMM». Yepe3 kanam BO3-
MOxHa aktuBu3anusa Heckonbkux MM onHoBpemenHo. IIpu mepexone B pexum
PABOTA aktuBuzanus LM Oyner crepra, Bce clellaHHbIE Ha3HAYEHUsI TIeproja
[ITMM n MUHUMaIbHOU JJIUTEILHOCTA UMITYJICA COXPAHSTCH.

4.3.6CocTosiHuE ¥ yIpaBJIECHUE BBIXOJaMU

4.3.6.111ynkT ciayxeOHOro MeHio «Bbrixoab» B pexkume PABOTA mo3Bomsier
OLICHUTh TEKYIIEE COCTOSIHUE BCEX HIECTH BBIXOJOB HE3aBUCHUMO OT UX HA3HAUYCHUS.
[TockonpKy OOHOBIIEHWE WHIMKAIIMK MPOUCXOIUT HECKOJIBKO pa3 B CEKyHAIY, dac-
TUYHO MOJKET OLCHUBATHCA JAXKE HAJIMUYME UMIYJIbCOB Ha Bbixomax UIMM. B pexu-
me OCTAHOB ouepens 3amau He BoimonHsIeTCs, akTuBHBIX [IIM HeT, HO m000# U3
BBIXOJIOB MOKET aKTUBU3UPOBATHCA BPYUHYIO.

4.3.6.2 ]Ins mpocmotpa coctosiHusi BbixoAoB B pexume PABOTA nepBona-
YJaJbHO BBIWUTE HA YPOBEHD 3ar0JIOBKA IMyHKTA «COCTOSIHHE», KaK yka3aHo B 4.3.4,u
NPOKPYTUTE IMyHKTHI BOPaBO (TPIOKIBl HAXKMHUTE KHOIKY «P>») mim BieBo (0aHO-
KpPaTHO HaXMUTE KHOMKY « 'V >») MO MyHKTa «BHIXOIbD». HIWKAIMS B 5TOM IYHKTE
cornacHo 2.4.7.8 Knonka «F»He neicTByer.

4.3.6.3 /11 ynpasnenus Beixojnamu B pexkxume OCTAHOB nponenaiite myTh
70 TIyHKTa <«BBIXOJBI», aHAOTH4HbIA 4.3.6.2.B MmomenTs nepexoaa B pexum OC-
TAHOB u Ha MyHKT «BBIXOJBI» BCE IIECTh BBIXOJIOB aBTOMATHYCCKH TIEPEBOISITCS B
HEAKTHBHOE COCTOSIHHE.

4.3.6.4 Boiiisi B yHKT «BBIXOJIBI», OJJHOKPATHO Ha)XXMUTE KHOMKY «F». B
HIKHEN CTPOKE MOSIBIIAETCS MUTAKOLIMN KypCOp, CBUAETEIbCTBYIOIIUN O BO3MOXKHO-
CTU KOPPEKLUHU CTPOKU 3HAYEHUH COCTOSIHUS BBIXOJI0B:
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Beixon 012345
@00000

Kaxnoe Haxarve kHONKUA «V » [MUKINYECKH MEHSIET 3HAUE€HUWE CUMBOJIA IO/
KypcopoM ¢ «O»Ha «1»u o6paTHo. Kaxxnoe HaxkaTue KHONKU «P>» CIBUTAET MO3U-
U0 Kypcopa Brpaso. [lociie nocTrkeHus mocieaHen MO3uluu Kypcop aBTOMATH-
YEeCKM BO3BpAILACTCS HA HaYaJbHYIO MO3UIKIO0, K O-My BBIXOAY, YTO MO3BOJSET MPHU
HEO0OXOIUMOCTH BBOJUTH TpeOyeMbIii Ha0Op 3HAYCHUHN BBIXOJIHBIX CHUTHAJIOB 3a He-
CKOJIBKO TIPOXOJOB.

4.3.6.5BBenst TpeOyemblii HaOOp 3HAYEHHI BBIXOAHBIX CHUTHAJIOB, €Ie pa3
HaXMUTE KHOMKY «F».HaOpaHHble CUTHAJIBI MMOCTYMAT HA BBIXOJBI, KypCcop HcYe3-
HET.

4.3.6.6 UYTtoOBI BBECTH APYroil HaOOp CHUTHAJIOB, TMOBTOPUTE JICUCTBUSI, OIH-
caunble B 4.3.6.4 — 4.3.6.5.
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S5TAPAHTHUMU U3I'OTOBUTEJIA

5.1 UzroroButens rapantupyer coorBerctBue «Perymnarop MHUP-103» tpebo-
BaHUSM TexHu4Yeckux yciopuit TY 4217-022-44147075-121pu coOI0eHUN YCIIO-
BUU HKCIUTyaTalllH, TPAHCTIOPTUPOBAHUS U XPAHEHUSI.

5.2 lNapaHTHitHBIN CPOK XpaHEHUS - 6 MECAIIeB C 1aThl U3TOTOBIICHUS.

5.3TapanTuiiHbIil CPOK FKCIUTyaTauu - 18 mecsieB co AHS BBOJAA B IKCILTya-
TaLHIO.
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6 IOBEPKA

6.1 IIpu npoBeneHNM MOBEPKH PETYISITOPA TOKHBI OBITH BBITIOIHEHKI OTIepa-
1IUH, YKa3aHHbIC B Tabmie 6.1.

[Ipy HECOOTBETCTBHM PETYISITOPA TEXHUYECKUM TPEOOBAHUSM TIPH MPOBEC-
HUU XOTs OBl OJHOM M3 OTIEpAIMH TTOBEPKH, JAITBHEHIITYIO IOBEPKY MPEKPAIaroT, OC-
TaBIIIMECS OTEPaIMy HE TPOBOJISAT, PETYISATOP OPAKYIOT.

Ta6nuna 6.1 —IlepeueHsb onepainuii TOBEpKU

IIpoBenenue onepanuit
Howmep IIPU TIOBEPKE
Haumenosanue onepanun
IIYHKTa . | Ilepuonunye-
[TepBuuHou N
CKOU
Buentnuit ocmotp 6.7.1 a a
OmnpeneneHne COMPOTUBIICHUS U
pel . P 6.7.4 a HET
AIIEKTPUYECKON MPOYHOCTH U3OJISAIIHH
Omnpenenenre aOCONMIOTHON MOTPEITHOCTH 6.7.2 1 1
u3Mepenus conporupiennit (ucnoanenue 01)]
Onpenenenue adCONMIOTHON MOTPEIIHOCTH 6.7.3 1a 1
nu3MepeHus HanpsokeHnid (ncnoaHenue 01) o

6.2 MexXnoBepOYHbI HHTEPBAJI PETYIATOpa — 2T0A.

6.3 CpecTBa MoBepKu
6.3.111pu npoBeneHUN MOBEPKU MPUMEHSIOTCS CIEAYIOIINE CPECTBA!

e KanuOpaTop HaMpsDKEHMsI, TMana3oH KannOpoBaHHbIX HanpspkeHuit ot 10 1o 100
MB, kmacc tounoctu s aroro auanasona 0,01 (s mcnonaHeHH# ¢ BXomaMu
U3MEPEHUS CONPOTHBIICHUS U HANIPSDKCHUS);

* MarasWH CONPOTHBIICHWH, auana3oH u3MeHeHus comnpotuBienus ot 10,0 go
1000,00m crynensmu uepe3 0,010m, kinacc Tounoctu 0,005;

* KaIMOpPOBaHHBIC MEIHBIC HETY)KEHBIC COCAMHUTEIBHBIC TIPOBOJIa CONTPOTHRIICHH-
em He 6onee 0,020m nist MOAKITIOYEHUST Mara3uHOB COMTPOTUBIICHUS,

e ©Oapomertp, auama3on m3Mmepenui (600-800) MM pt. CT., MOTPENIHOCTL HE OoJiee
1mwMm pT. CcT.;

* TepMomeTp ObITOBOM, quana3oH (0-50)°C, nena nenenns 1°C.

6.3.2[Ipu npoBeaeHNN MOBEPKHU yKa3aHHbIE CPECTBA U3MEPEHUIN MOTYT OBIThH
3aMEHEHb! JPYTUMH, 00ECIIeYMBAIOIIMMY aHAIIOTUYHBIE WM JIyYlIHe METPOJoruye-
CKH€ XapaKTEPUCTHUKHU.

6.4 TpeboBaHMs K TEXHUKE 0€30MaCHOCTH U KBaTU(DUKAIIMU TTOBEPUTEIICH

6.4.1 K mpoBeneHHIO MOBEPKH JOMYCKAIOTCS JIMIA, OCBOUBIINE pPaboOTy C
perynsaropoM, 1K u ncnosnb3yeMbIMu CpecTBaMU U3MEPEHUH, U3yUUBIINE HACTOS-
mee PO, arrectoBannsie B cootBercTBum ¢ [P 50.2.012-94 KCU. Ilopsinok atte-
CTaIlMK MTOBEPUTEIICH CPEICTB M3MEPEHUI», U UMEIOIIHE JOCTATOYHYIO KBaln(duKa-
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UIO ISl BEIOOpA METOJUKU MPOBEPKU MOTPEIIHOCTH, BHIOOPAa COOTBETCTBYIOLINX
00pa3IoBbIX (3TAJTOHHBIX) CPEIICTB U3MEPEHUH, BEIOOPA MOBEPSEMBIX TOYCK.

6.4.2 Ilpu mpoBeneHUU TOBEPKH PETYIATOpa coOM0AaoT TpeboBaHus 0e30-
nacHoctH, npeaycmorpennbie [IOT P M-016-2001PJ1 153-34.0-03.150-00 Mex-
oTpaciieBbIe mpaBuiia mo oxpane Tpyna (I[IpaBuia 6e30macHOCTH) MPH SKCILTyaTAlHH
anekTpoyctaHoBok», 'OCT 12.2.007.0-75]'0OCT 12.1.019-79T'0OCT 12.2.091-94,
a Takke TpeOoBaHUsA OE30MACHOCTH, yKa3aHHbIE B TEXHUYECKOW JOKYMEHTAI[MU Ha
perynsTop, o0pa3LoBbie CPEACTBA U BCIIOMOTATEIbHOE 000PyI0BaHUE

6.5 YcnoBus nosepku

6.5.111pu nmpoBeaeHNN TOBEPKH JOJKHBI COOJIIOAATHCS YCIOBHUS

* TeMmIepaTypa OKpyKaroIiero po3ayxa, °C 20+ 5;

* OTHOCHTEJIbHAS BIIAXKHOCTh BO31yXa, % 30-80;

» artmocdepHoe naBienue, klla (MM pT. CT.) 84-106,7 (630- 795);
* HampshKkeHue nutanus, B 24+ 2 5.

6.5.2 B momerniennn He TODKHO OBITH TBUIH, JBbIMA, Ta30B W TMAPOB, 3arpsi3-
HAIOIKX anmnapatypy cBeime [TJIK 11 painosneKTpOHHOM MPOMBIIIIIICHHOCTH.

6.5.3 BHemHne IeKTPUYEeCKUE W MAarHUTHBIC TIOJISI HE JIOJDKHBI BBI3BIBATH J10-
MOJIHUTENIbHOM norpetmHocT 0osee 0,1 norpemHocTu noBepseMoro cpecTaa.

6.5.4 B nomenieHuu npoBeACHUs MOBEPKU YPOBEHb BHOpAlMU HE JOJIKEH
IIPEBBIIIAT HOPM, YCTAaHOBJICHHBIX B CTaHAAPTaX WM TEXHUYECKUX YCIOBHUAX HA
CpPEACTBA MMOBEPKHU KOHKPETHOTO THUIIA.

6.5.5 IIpucoenuHenre Mara3uHOB COMPOTHUBIEHUS K KJIEeMMaM peryssTopa
OCYILIECTBISIOT MEAHBIMU HENY>KEHBIMU MTPOBOJAMH.

6.6 [loaroToBka K moBepke

6.6.1PerynsTop u cpeAcTBa MOBEPKH, MUTAIOIINECSA OT CETH IEPEMEHHOTO TO-
Ka, MOATrOTAaBIMBAIOT K paboTe M BKIIOYAIOT HA MPOrPEB B COOTBETCTBUU C PYKOBO-
JICTBaMHU IO AKCIUTyaTaluu 3Tux cpeacTs. [lepuon mporpesa perymnsropa 1 gac.

6.6.21lo ucreueHuu MporpeBa MNPOBEPSAIOT HACTPOMKY 3HAUYECHHUI MapaMeTpoB
perynsaropa B coorBeTcTBuM ¢ Tabmuneit 11.1 pazaena 11, pykoBoaCTByACH yka3a-
HUSMHU pazjena 3 HacTosiero PO.

6.7 IIpoBeaenue noBepku

6.7.1BHemHui 0CMOTP

[Tpu BHENTHEM OCMOTpPE PETYIATOPa MPOBEPSIOT MAPKUPOBKY, HATHYHUE HEOO-
XOIMMBIX HAJANMMUCEN HA HApPY>KHOU MaHEIW, KOMIUIEKTHOCTh, COCTOSIHUE KOMMYHU-
KallMOHHBIX U SHEPIreTUYECKUX JIMHUM CBSI3H, OTCYTCTBUE MEXaHUYECKUX MOBPEKIE-
Huii. He momyckarT Kk ganpHEHIeld MOBEPKE PETyJsITOPhI, Y KOTOPBIX 0OHAPYKEHO
HEYIOBJIETBOPUTEIHHOE KPEIJICHUE PAa3beMOB, TPyObIe MEXaHUIECKUE TIOBPEIKICHUS
Hapy>KHBIX YaCTE€W U MPOYNE MOBPEKICHUS.
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6.7.2 Onpenenenue abCOMIOTHON MOTPEIIHOCTH HU3MEPEHUs! COMPOTUBIICHUIA
(mst ucrmonaenus 01)

6.7.2.1Co0uparoT cxeMy COeIMHEHU, TPUBEAEHHYIO Ha pUCyHKe 6.1.

6.7.2.2 Ha wmara3uHe CONPOTHUBIICHMS 3a/al0T 3HAYEHHUS COMPOTUBIICHUS
(RoOp;) mocnenoBaTenbHO B MSTH TOYKAX U KaKJIOTO M3 JMANAa30HOB M3MEPEHUS
(50, 100, 150, 200, 250m u 300, 500, 700, 900, 1000m). ITIpoBoaAT OTCUYETHI
3HAYeHUU M3MepeHHoro curHana (Rusm;) Ha WHAMKATOpE MUICBOW MAHENN PeryJs-
TOpA.

3mecr | —HOMEp TOYKH JUara3oHa BXOAHOTO CHTHAIA,
Pe3ynbTarsl u3MepeHuit perucTpupyroT B IPOTOKOJIE TOBEPKH MPOU3BOIBHON (HOPMBI.

6.7.2.33HaueHue aOCOIIOTHOM MOTPENTHOCTH KaHajla U3MEPEHHSI CONMpPOTHB-
JICHUH HE JOJHKHO MPEBBIIATh MPUBEIESHHOTO B Ta0d. 2.4.

Perymnstop Perynsrop
+Ji N —M +Ji *)
+URI | %) A +URi | %)
—URi | ¥ —URi [ *)
_Ji %) _//. —Ji *)
a) [ToBepsiembIii kKaHaI 0) OcTaJIbHbIC KaHAJBI

Pucynok 6.1 —Cxema noaxiIt04eHHs CPEACTB IOBEPKU
pu nposenenuu nosepku MK conporusnenni;
M —wmara3uH CONpOTUBIICHUH, *) — HOMepa KOHTaKTOB 1o Tadymie 3.1

6.7.30mpenenenne abCOMOTHOM MOTPEITHOCTH U3MEPEHUS HANPSHKSHUN (115t
ucnojHeHus 01)
6.7.3.1Co0uparoT cxeMy COeIMHEHU, TPUBEAEHHYIO HA pUCYHKE 6.2.
6.7.3.2Ha kanuOpaTope HanpspkeHus 3afaroT 3HaueHus Hanpsokerus (Uoop;)
nocienoBarensHo B sty Toukax 10, 20, 50, 80, 1002B. IIpoBoasT oTcu€Thl 3HAYE-
HUI n3MepeHHoro curiana (Uu3M;) Ha MHIUKATOpE JIUIICBOW TAaHEIU PEryJsaTopa.
3mech | —HOMEp TOYKH JUarna3oHa BXOAHOTO CHTHAIA,
Pe3ynbTarel u3MepeHuit perucTpupyroT B IPOTOKOJIE TOBEPKH MPOU3BOIBHON (HOPMBI.
6.7.3.33naueHre aOCOIOTHON MOTPENTHOCTH KaHaJla U3MEPEHUS HaIPSOKCHUS
HE JIOJDKHO MPEBBIIATh MPUBEACHHOTO B Ta0u. 2.4.
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Perynsarop Perynsarop
+Ji *) \l K +Ji %)
+URI *) +URI *)
—URi | %) —e —URi | %)
=Ji *) =Ji *)
a) [ToBepsiemblii KaHAT 0) OcranbHbIe KaHABI

Pucynok 6.2 —Cxema NoAKII0YeHHsI CPEACTB MOBEPKU
npu nposeaeHuu nopepku MK nanpsixenuii;
K — kanubparop HanpspkeHui, *) — HoMepa KOHTaKTOB 1o Taduie 3.1

6.7.40npeneneHue CONPOTUBIECHUS U ANEKTPUUECKON MPOYHOCTH H30JISALHUU

6.7.4.10mnpenenenre CONPOTUBICHUS U AJIEKTPUUECKON MTPOYHOCTU HU30JIs-
MU MPOBOAAT MEXAY KJIEMMaMU MUTAaHUS U KJIEMMaMH U3MEPUTENbHBIX 1enel 1o
['OCT P 52931.Pe3ynbTarhl U3MEpEHUN PETUCTPUPYIOT B MPOTOKOJIE MOBEPKHU MPO-
U3BOJIBHOW (DOPMBL.

6.7.4.211po4HOCTDh ¥ 3HAYCHHUE COMPOTUBIICHUS H3OJISIIIUU JOJDKHBI COOTBET-
CTBOBAaTh 2.2.22, 2.2.23.

6.8 OOpaboTka pe3ynbTaTOB U3MEPECHHN — OmpeeieHue aOCONIOTHOW TIo-
I'PEIIHOCTH KaHATIOB U3MEPEHUS

6.8.100paboTka pe3yabTaTOB U3MEPEHHI COMMPOTUBICHUS
6.8.1.1 Beruucisitor 3HaueHrue adCOMIOTHOM MOTPENTHOCTH 10 (hopMyIie:

ARj = max {(|Rusm; — RoGpi[)} (6.1)
6.8.1.2 IIpoBepsroT coOI0IeHNE HEPABEHCTB:
AR; < |Ary(R)I, (6.2)

rae Ary(R) — 3nadeHue npenena gomyckaeMoi abCOFOTHOW MOTPENTHOCTH, TIPHUBE-
nednoe B Ta0i. 2.4,0Mm.
6.8.1.3 IIpu HeBbIOTHEHNN HepaBeHCTBA (6.2) peryiasTop OpakyroT.

6.8.2006paboTka pe3yabTaTOB U3MEPEHUIN HATIPSIKCHUS
6.8.2.1 BerucnsgroT 3HaueHrne aOCOIOTHOM MOTPEITHOCTH 10 opMyIie:

AU; = max {(|Uu3sm; — Uobpi|)} (6.3)
6.8.2.2 [IpoBepsitoT coOIt0/IeHNE HEPABEHCTB:
AU; s | Ary(U)], (6.4)

rne Ary(U) — 3HadyeHne mpenena IomycKkaeMol aOCOJIFOTHON MOTPEUIHOCTH, MPUBE-
neHHoe B Ta0n. 2.4,0M.
6.8.2.3 [Ipu HeBbINONIHEHNH HepaBeHCTBa (6.4) perysasTop OpakyroT.
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6.9 OdopmiieHne pe3yabTaTOB TOBEPKHU

6.9.1 IlonoxuTenbHbIC PE3yIbTAThl MOBEPKH PETUCTPUPYIOT B Tabmuie 6.3
C YKa3aHWEM JaThl MOBEPKH, MPU STOM MOANKCH TTOBEPUTEINS 3aBEPSCTCS OTTUCKOM
MOBEPUTEIHHOTO KJIeHMa.

6.9.2 [lonoxxutenpHble Pe3yNbTaThl MEPBUYHON MOBEPKU OGOPMIISIOT JOMOJ-
HUTETBHO 3aMuChlo B pasaene 11 nacrosimero PO.

6.9.31lonoxuTenbHbIe Pe3yabTaThl MIEPUOANYECKON MOBEPKU O0QOPMIISIOT J10-
MOJTHUTEILHO CBUJIETENILCTBOM O MoBepke B cooTBeTcTBUM ¢ [1P50.2.006u kieiime-
HUEM PEryJIsaTopa B MECTax, MpeaHa3HAuYCHHBIX I KICHMEHUS, OTTUCKOM KPYTJIOTO
Kieiima Ha cypryde (uau mactuke) B coorBerctBuu ¢ [1P50.2.007.

6.9.4 [Ipu oTpuLaTeNbHBIX PE3yJbTaTaX MOBEPKU PETYNIATOP MPU3HAIOT He-
TOJHBIM K JAJIbHEHIIEH JKCIUIyaTallud U BBIAAIOT U3BELIEHHUE O HENPUTOAHOCTU U
U3BATUU €T0 U3 00pallleHUs U HKCIUTyaTalliu.

Tabnuna 6.3 —Pe3ynbTaThl NOBEPKU

HanmeHnoBanue METponorndeckon XxapakTepUCTUKH PesynbraTel
Y €€ 3HaueHue no Ty TTOBEPKHU
AOCOII0THAs TOTPEIIHOCTh KaHalla U3MEPEHUS

conpoTtuBieHni B quama3one 50 — 2500m, Om + 0,05

AOCOIIOTHAS TIOTPEITHOCTh KaHajla U3MEPEHHUS
comnporusnaenui B fuanazone 250 — 1000m, Om | +0,2

AOGCOITFOTHAs! TOTPENTHOCTh KaHajla H3MEPEHUS
HarnpspkeHnus B nuama3one 10 — 100vB, mB + 0,04

JlaTa npoBenieHUs TOBEPKHU

IToanuce ¥ OTTUCK KieMMa IMOBEPUTEIS
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7 TEXHUYECKOE OBCJYXXUBAHUE U TEKYIIIUI PEMOHT

7.1 Texuuueckoe 00Cay:KUBAHHE

7.1.1PerynsTop npH 3KCIUTyaTaluy NOMJIEKUT epuoandeckoi nosepke. [o-
BEPKY IIPOBOJIAT B COOTBETCTBUU C TPEOOBaHUSIMU pazjiena O.

7.1.21locne nAUTENLHOTO XPaHEeHUs WU MEepephIBa B 3KCIUIyaTalluH C OTKIIIO-
YeHHWEM MUTaHUs 00IIeH MpoaoDKUTENbHOCTRI0 Oosiee 10 mecsinieB TpeOyeTrcs 3ame-
Ha BCTPOCHHOTO 3JIEMEHTAa MUTaHuA. Pa3psj sneMeHTa nmUuTaHus HUXKE JOMYyCTHMOTO
YPOBHSI MOXET MPUBECTH K COPOCY MOKA3aHHI YaCOB M MCKAKEHHUIO HAKOIUICHHOM
apXUBHOI MHPOpPMAIUU C POPMUPOBAHUEM COOTBETCTBYIOIINX MPU3HAKOB OTKA3a.

Texnuueckoe 0OCITyKMBaHHUE C 1IEJIbIO 3aMEHbI JIEMEHTAa MUTAHUS MPOU3BO-
JUTCS Ha IPEANPUATUN-U3TOTOBUTEIE.

7.2 B03MOKHbIe HEMCITPABHOCTH M CIIOCOOBI X YCTPAHEHUA
7.2.1Crniicok BO3MOXKHBIX HEUCITPABHOCTEH NpUBEIeH B Taduie 7.1

Tabmuma 7.1
Buemmnuee Bo3moxHas Cnooco0
IPOSBICHUE OpUYHHA yCTpaHCHUS

Perynsarop ne paboraer,
UH/IUKATOp HE CBETHTCS

OTCyTCTBYET WJIM IOHU-
KEHO HaIpsLKEHUE M1Ta-
HUSI

IIpoBepuTs LeNU NUTAaHUSA, U3MEPUTH HAIIPSI-
xeHue Ha kinemmax Unut. [Ipu Hanuuum Hop-
MaJIbHOTO HaIIPsKEHUs] HAIIPAaBUTh B PEMOHT.

OTCyTCTBYIOT BBIXOA-
HbIE CUTHAJIBI

Hewucnpasnocts anmapa-
TYpbI WIH BBIXOJHBIX L€~
neu

IIpoBepuTh LENU BBIXOJHBIX CUTHAJIOB, HA-
CTPOMKHU U pexuM peryisropa. [Iposeputs
CHTHAJIBI HA BBIXOJHBIX KJIEMMaXx B CIIY)KEOHOM
peXUMe MEHIO, IIPU UX OTCYTCTBUU HAIIPaBUTh
PErYJISTOpP B PEMOHT.

BrixogHble cUrHaNIEL HE
COOTBETCTBYIOT 0KH-
JaeMBbIM

He cuara tectoBas
MepEMbIYKA

CHATH NEPCMBIUKY U MEPCKIIOYNUTH TUTAHUC

OmunbKku HaCTPOHKH

IIpoBepuTh HACTPOMKU AITOPUTMOB, YCTPAHUTH
HECOOTBETCTBUS

He npocmarpusaercs
MEHIO JIUCILIES

HewncnpaBHsl KHOIIKU

HampaButs B peMOHT

OmunbKky HaCTPOHKH
MEHIO

IIpoBepuTh HACTPOMKHU MEHIO, YCTPAHUTD HE-
COOTBETCTBUS

He xoppekrupyercs na-
paMeTp 4epe3 OCHOBHOE
MEHIO JUCILIEs

Texymmii ypoBeHb 10C-
TyIa HUXKe TPeOyIoIIero-
csl ISl KOppEKLUUU

YcTaHoBUTH TpeOyeMblil ypOBEHb JOCTYTIA.

Heucnpasna kHONIKa

HampaButs B peMOHT

[TocTostHHO MHAMLUPY-
€TCsl WJIM MUTAET IIPU-
3HaK 0TKa3a («?»)

IIporpamMmma caMOKOH-
TPOJIS PETYJIATOPA BbI-
SIBWJIA OTKA3bl

Cwm. 2.3.10

BxoaHble aHAI0TOBLIE
napameTpbl U3MEPSIOT-
¢S ¢ OOJIBIITION OIIMOKON

Hewucnpasusl BHELIHKE
U3MEPUTEIIBHBIE LIENU

IIpoBepuTh LENOCTHOCTD Lenen

O1HUOKH B OMIUCAHUU
AHAJIOTOBBIX KAHAJIOB

HpOBepI/ITB OIINCATCIN BXOAHBIX aHAJIOT'OBbBIX
KaHaJIOB, YCTPAHUTb HCCOOTBCTCTBUA

Heuncnpasrnocru anmnapa-
TypBl

HampaButs B peMOHT

Het obmena no kanamy
CAN-BUS

PeanpHBIE KOHCTAHTBI
0oOMeHa OTINYAIOTCS OT
yCTaHOBJIEHHBIX Ha DBM

s kanana CAN-BUS crienoBath ykazaHusm
4.1, na RS-232ananoruvxo.
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7.3PeMmoHT
PeMoOHT perymnsiTopa mpou3BOIUTCS HA IPEATPUSITHH-U3TOTOBHUTEIIE.

7.4 CBeieHu 0 peKJIaMaIUAX
7.4.111pu oOHapyXE€HUH HEUCIIPABHOCTH PETYJISATOpa B MEPUOJ ACHCTBUS Ta-
PaHTUHHBIX 0053aTENIbCTB, a TAK)KE MPU OOHAPYKEHUH HEKOMIUIEKTHOCTH MPH Tep-
BUYHOW MPUEMKE W3MEJHs, MOTPeOUTeNh MTOJDKEH BBICIATh B aApec MPeaNpHsITHSI-
W3TOTOBUTEISI MICHbMEHHOE U3BEIICHHE CO CIISAYIOMUMHA JTAHHBIMU:
* 3aBOJCKOM HOMED;
* J1aTa BHIMTyCKA U JaTa BBOJA PETYJATOPA B IKCIUTyaTaIlHIo;
* COXPAaHHOCTH IUIOMO MPEINPUATUSI-U3TOTOBUTEIIS,
* xapakrtep aedekra (MM HEKOMIUIGKTHOCTH);
* HalW4yue y MOTpeOUTeNss KOHTPOJIbHO-U3MEPUTEILHON amnmapaTypbl s
IPOBEPKHU PETYIIATOPA;
* ajpec, MO KOTOPOMY JOJKEH MPHUOBITh MPEACTABUTENb MPEATPUITHS-
M3TOTOBUTENS, HOMEp TenedoHa.

7.4.2 Ilpu oOHapy>KEHUU HEUCIPABHOCTH PETyJIsATOpa MO MCTEYEHUM TapaH-
TUWHBIX CPOKOB, IOTPEOUTEINb JOJDKEH BBICIATh B IPeC MPEANPHUATHSI-U3TOTOBUTEIS
HEUCTIPABHBIN PETYISATOP C 3aMOJHEHHBIM (OPMYIIIPOM M TUCBMEHHOE M3BEIICHHE C
onurcanueMm JedeKra.

7.4.3 TloutoBeIil aapec mpeanpustus-uzrorosurens. 620027,r. Exarepun-
Oypr, yn. Jlynauapckoro, 48 - 60. E-mail: info@kreit.ru

7.4.4Pexiiamaniu perucTpupyroT B Tabmnuie 7.2.
Tabmuma 7.2

JlaTta
MpEebSABICHUS Kparkoe coaepxanue Mepbl, IpUHATHIE 110 PEKJIaMaIlun
peKJIaManuu
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8 TPAHCIIOPTUPOBAHUE U XPAHEHUE

8.1 TpancnoptupoBanue

TpancnopTupoBaHue YNAKOBAHHOTO PETYJSATOpPA JOJDKHO MPOU3BOJIUTHCS B
KPBITBIX TPAHCIOPTHBIX CPEJICTBAX BCEMH BUJAMH TPAHCIOPTA, ABUATPAHCIOPTOM -

TOJIbKO B TE€PMETU3UPOBAHHBIX U OTAIUIMBAEMBIX OTCEKaX B COOTBETCTBUU C
['OCT P 52931.

8.2 XpaHnenue

XpaHeHHe perynsaTopa AOJKHO MPOU3BOIUTHCS B COOTBETCTBUU C YCIOBHUSMU
xpanenust OX4 no I'OCT 15150.

BHUMAHME! Ha perynaropax, npeaHa3Had€HHbIX ISl JJIUTEIIBHOTO Xpa-
Henus (Harpumep, 3UII), mo 3asBKe MOTpeOUTENST MOXKET OBITh YCTaHOBJICHA ITjia-
CTHHA, MPEJAOXPAHSIONIas PEe3ePBHBIA dIeMeHT nuTanus (0aTapero) oT mpexaeBpe-
MEHHOI0 paspsiaa. Y JalleHUE IUIACTUHBI MOCIE JJIMTEIBHOTO XPAHEHUS BBITOJIHSIOT
B cooTBeTCTBUU ¢ 1. 3.1.9.

9 TAPA U YITAKOBKA
9.1 Perynsarop ynakoBaH B KOPOOKY 13 ropoKkapTOHa.

9.2Tlepen yknaakon B KOpOOKY PETysTOp yIMaKOBaH B MEIIOK U3 MOJUITUIIC-
HOBOU IJIEHKH.

9.3 B ynakoBoYHYyI0 KOpOOKY BMECTE C PEryJsiTOPOM MOMEIIECHbI MPUHAIIEK-
HOCTH Y 3KCIUTyaTallMOHHAsl IOKYMEHTALUSI, YJI0KEHHBIE B MOJUATUICHOBBIA MEIIIOK.

9.4 B ynakoBOYHOM KOpOOKE IMOCJ€ YKIAJIKH PEryystopa MpOU3BEICHO Y-
JIOTHEHHE BCIIOMOTaTEIbHBIMU MaTepHUAIAMHU.

9.5 VnakoBouHasi kopoOka MpPOMapKUpPOBaHA MAHUITYJISIIMOHHBIMU 3HaKaMU
«XPVYIIKOE» u «<cHE BPOCATDb».

10 MAPKUPOBAHUE U INIOMBUPOBAHUE

10.1PerynsiTop UMEET CIEIYIONIYI0 MAPKUPOBKY Ha JIMIIEBOW TTAHEIIH:
* Jorotum npeanpustus-uzroroButenst «<KPEUT»;
* HazBaHue npudopa «<MIP-103»;

10.2Perynsatop UMeeT CIeIyIOIIyI0 MapKUPOBKY Ha 3aHEH MaHenu:
* 3aBOJCKOM mudp u3aenus;
* 3aBOJICKOM NOPSAKOBBIA HOMED.

10.3I1nomOupoBaHKUE OCYIIECTRISAIOT HA CTHIKE JIUIIEBOM MAaHEIN C OCHOBAHU-
€M KOpITyca HaKJIeMBaHUEM OYMa)KHOW 3TUKETKH C JIOTOTUIIOM MPEINPUATHS - U3TO-
TOBUTEIISL.
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11 CBUAETEJIBCTBO O IPUEMKE

Perynarop MUP-103, ucnonaenne , 3aBOJICKOM HOMeEp , CO-
OTBETCTBYET TpeOOBaHUSAM TeXHHUeckuXx ycioBuih TY 4217-022-44147075-12
MPU3HAH TOIHBIM K SKCIUTyaTalldd. Y CTAHOBJICHHBIE TPEANTPUATHEM—3TOTOBUTEIIEM
3HAYEHUS OCHOBHBIX MTapaMeTPOB HACTPOMKH MpuBeieHbI B Ta0muie 11.1.

Tadbmuma 11.1

No HanmenoBanue napamerpa 3HaueHHe
FO00 Tun moxysst (must uconHeHus «01») 0921
FOO1 3aB0JICKOI HOMEP
FO002 Bepcus nporpammbl > 04

FO04(0) |Ouepens 3arpy:kaeMbIX 3a1a4u FFFFFFFFier)
FO17 JlaTa YCTaHOBJICHBI
FO18 Bpewms TEKYIIHe
0303 PaspelicHne 1eTHEro BpeMEHU 1 (pa3pereHo)
F020 JIMMTEeNbHOCTh PaCYeTHOTO0 MHTEpBAJIa 5
0301 Anpec CAN 1 CHHXPOHU3AIUH BPEMEHU FF (er)

0700 (0-199), MuauiupyeMsblii mapamMeTp FFFF fier)
0704 (0-55)

FO025 [Taposs HamaguMKa FFFFFFFF fer)
0000 Cereoit Homep CAN-BUS 01

0004 Koudurypanus u ckopocts CAN-BUS 41E0 (300K607)
0005 CeteBoit HoMep RS-232 01

0006 Omnucarens uarepderica RS-232 08
0007 KoncranTa yacrorel RS-232 FDOO (96001)
010C BpewMms ycpennenus HanpspKeHUs 4

JlaTa BbInIyCKa

[IpencraButens OTK

[lepBruyHas moBepka MpoBecHA

(1aTa IOBEPKH)

[ToBepurenb

(moamuce, ®.M.0O. 1 OTTUCK KIleHiMa OBEPUTEIS)

12 CBUJAETEJbBCTBO Ob YIIAKOBBIBAHUU

Perynstop MUP-103,ucnonnenue , 3aBOJICKON HOMEp , yIa-
KOBaH COTJIacHO TpeOoBaHUsAM TexHu4yeckux ycinoBuil TY 4217-022-44147075-12.

Jlata ymakoBku

YakoBKy NpOU3BeEI

IIpencraButens OTK
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13IBUKEHUE ITPUBOPA IIPU DOKCIIJIYATAIIUA
Tadomuma 13.1

[TocTtynmna damunns, OtmpaBiaeH damunns,
OTKyI[a HOMep H JaTa| [JoOJIXKHOCTH U Kyz[a HOMep " JJaTa| 1OO0JIKHOCTH U
Hapsaa MOAITNUCH TUIIA, Hapsaga IOAITNUCH TUIIA,
OTBETCTBEHHOI'O OTBETCTBEHHOI'O
3a IPUEMKY 3a OTIIPABKY
14 YTUIAN3ALUA

14.1 Perynatop He COIEPKUT AparolE€HHbIX METAUIOB U MAaTEpUAJIOB, MpeEA-
CTaBJISIFOIIMX OMACHOCTb JUIS )KU3HH.

14.2 YTunuzanus perynsaropa nIpou3BOJUTCS OTAEIBHO MO TPYINaM MaTepua-
JIOB! IIJIACTMACCOBBIE JJIEMEHTHI, METAJUIMYECKUE KPEIIEIKHBIEC DJIEMEHTHI.
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NPUJIOKEHUE A —IlepeyeHb HOPMATUBHBIX M TEXHUYECKHUX IOKYMEHTOB

['OCT P 52931-2008 IIpubopbl KOHTPOJIS U PETYIUPOBAHMS TEXHOJIOTUYECKUX
nporieccoB. O0mIMe TEXHUYECKHUE YCIOBUS

['OCT P 51350-99 be3onacHOCTh 2JIEKTPUIECKUX KOHTPOJBHO-U3MEPUTEIIBHBIX
npubopoB u jaboparopHoro obopynoBanus. Yacts 1. O06-
e TpeOoBaHMUS.

['OCT 15150-69 Marmmssl, npubopsl U Apyrue uzaenus. MicnoaHeHus ams
pa3IMYHBIX KIMMaTHYeCKUX pailonoB. Kareropuu, ycioBus
SKCIUTyaTalll, XPAHEHUSI U TPAHCTIOPTHUPOBAHUS B HACTU
BO3/IEUCTBUS KIMMAaTHYECKUX (PaKTOPOB BHEUTHEH CPEIBI.

I'OCT 14254-96 CreneHu 3amuThl, obecnieunBaembie obooukamu (kox IP).

I'OCT 12.2.007.0-75 CCBT. U3aenus snexkrporexuuueckue. O0ume TpedoBaHms
0€30MacHOCTH.

I'OCT 2.601-95 ECK/I. DxcrimyaTaliiOHHbIE TOKYMEHTHI.

I'OCT 6651-94 TepmomnpeobpazoBaTenu conpoTuBiaeHus. OOHe TeXHUYe-

CKHEC TpC6OBaHI/IH N METObI HCIIBITAHUH.

MU 2539-99 N3meputenbHble KaHAIBI KOHTPOJUIEPOB, U3MEPUTEIBHO-
BBIYUCIIUTENBHBIX, YIPABISAIOMINX, IPOrPAMMHO-
TEXHUYECKHX KOMIUIEKCOB. MeToIMKa MMOBEPKHU.

TY 4217-022- KonTtposiepsl aBToMaTUKH U Tenemexanuku cepun T-20.
44147075-12 TexHu4ecKue yCclIoBHUs.
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MNPUJIOXKEHUE b —Ilepeunu napamerpoB u ajropurmo MUP-103

Tabnuna b.1 —Ilepeyens ocHoBHBIX apameTpoB 0azoBoro 10 perynsitopa

Howmep HanmenoBanue napamerpa Hasna- Bun Mecrto |octyn
napa- MOJTHOE KpaTkoe | 4YEHHUE ) "2) ")
MeTpa
1 CucremHble napamMeTphl
1.1 Hacmpouka unmepgheiica CAN-BUS
0000 |CereBoii HOMED cet NocH HIT 111 I3V ]] 12
0004 |Kondwuryparms u ckopocts (=41EQ) | ckopocTb HIT 1112 I3V ]] 12
1.2 Hacmpoiuika unmepgheiica RS-232
0005 |CereBoii HOMED Homep RS HIT 111 I3V ]] 12
0006 |Omwucarens narepdeiica (=08) uHTep RS HII 111 13y 12
0007 |Koucranra yactotsl (=FD0Q) gact RS HIT 1112 I3V ]] 12
1.3 Obugue nacmpoiku
FOOO |Tum momyns Tun 3K 1112 [13VII 10
FOO1 |3aBojckoii HOMep 3aB N 3K 1112 13Y [ 13
FOO2 |Bepcust mporpaMMsl [Iporp 3K 11 [13VII 20
FOO4 |Ouepens 3arpyxaeMbIX 3a1a4 ouepenb HII 14 [3vII 22
(maccuB 0 256351eMEHTOB)
FOOA |Tabnuua mapamMeTpoB 3arpyxkae- | map 3aj HII 114 [I3VII 22
MbIX 3a1a4 (10 2048351eMeHTOR)
FOOB |Ta6siuua onucanus THOKUX Mapa- |Omuc Tud HII 114 [I3VII 22
metpoB (no 1020mapameTpoB)
FO28 |Unentudukartop 3amaun Wnentud HII 114 [I3VII 22
(maccuB 4 sneMenHTa)
FO29 |CumBOM KOPOTKOrO MMEHU 331a4H |3a]l UMs HII 1 [I3VII 22
(maccuB 204831eMeHTOB)
0303 |[lepexon Ha JieTHEE BpeMs JletH Bp HIT our I3V ]] 22
FO20 |PacueTHblil HHTEPBAJ, MUHYT UHTEpBaJl HII J1 13y 11 12
FO17 |Hdara Jlara P crelt CO3Yy 12
FO18 |Bpewms Bpewms P cren co3y 12
0302 |Ouncrka HakorieHHOM uHpopMaru |OuncTKa C our o3y 12
FO25 |Ilaposp Hamaguuka [Tapons2 HII 1114 13y 11 22
FO026 |3aBonckoii maponb HacTpoiinmka  |Ilaposs3 3K 1114 13y 33
1.4 Obwue cnysceonsie
0500 |CocTosiHuE OTKA30B OTKa3bl C 4™ o3y 10
0501 |Otka3 anropuTMHYECKHMA Otk anr P our o3y 12
050E |OOumii 0TKa3 BBIYUCIUTENS O06u1 0TK C our o3y 10
FO1A |Pabora \ ocTanoB Pabota C 111 o3y 12
2 Ni3mepeHusi aHAJIOTOBbIE
0104 |Bennuuna Kyc=1 Kyc=1 3K I1 13y 23
0105 |Bennuuna Kyc=4 Kyc=4 3K I1 13y 11 23
0106 |Bennuuna Kyc=16 Kyc=16 3K I1 13y 23
0108 |Cwmemnienne Kyc=1 K1 3K I1 I3V ][] 23
0109 |Cwmemnienne Kyc=4 K4 3K I1 I3V ][] 23
010A |Cwmemenne Kyc=16 K16 3K I1 I3V ][] 23




[Tpomomxenue Tabmuier b.1

T10.00.103P3 Jluct 85

Howmep HanmenoBanue napamerpa Hasna- Bun Mecrto |Hoctyn
Hapa- MOJHOE KpaTKoe YCHUE D 2 3
MeTpa
0102 |Onopuoe Hanpspkerue AL Uonopx 3K I1 13V ]1 23
0101 |ITopor nepexmouenus Kyc mopor 3K IT 13V 11 23
min, max (=78C)
010C |Bpems ycpennenust HanpsikeHus, | T ycpenH HIT J1 I3V 11 12
ITUKJIOB
0110- |Cmemenue kanana «i», MB; i=0..5 |Cwmem i 3K IT I3V /] 22
0115
0118- [MruoBeHHOE HanpspKeHHe Ha Ka-  |UiMrHOB C IT o3y 22
O11E |mane «i», MB; i=0..6
0120- |Ycpeanennoe Hanpspkenue Ha ka- |Ui cp P IT o3y 12
0126 [|Hane «i», MB; i=0..6
4 Uzmepenne temnepatypbl TCM, TCII (ucnionenne 01)
0101 |M3mepurensHblii Tok Ha TC Tox TC 3K I1 13V ]1 23
0200- | ROTC kanana «i», Owm; i=0..5 RO HIT IT I3V /] 22
0205
0208- | W100TC kanana «i», Owm; i=0..5 | W100 i HIT IT I3V /] 22
020D |(>1.0)
0210- | Texymee conporuBiacaue TC ka- | Rrc i C IT o3y 12
0215 |gama «i», OMm; i=0..5
0218- |Temmneparypa Ha kanane «i», °C; | Ti rpaxn P IT o3y 12
021D |i=0..5
021E |TemmepaTypa Ha BHyTpeHHeM Ka- | T6 rpaxg P IT o3y 12
gaie 6, °C
0220- |O6psiB TC kanana «i», i=0..5 OOpsIB | C our o3y 10
0225
5 BxojHble H BBIXOHbIE TUCKPETHbIE CHTHAJIBI (=1 aKTHBHBIIA)
0506 |BxoxHoi curuan IIVC BXOJI C our o3y 12
0511 |TecroBas mepeMbIvyka MepeEMBbIY C ouT o3y 12
0400 Bexog O J1TMMO BOJIBIIIE» out O P our o3y 12
0401 Bexog 1 J1IITMMO MEHBIIIE» out 1 P our o3y 12
0402 |Bexoxg 2 <J1IMM1 BOJIBIIIE» out 2 P our o3y 12
0403 Bexog 3 <1IMM1 MEHBIIIE» out 3 P our o3y 12
0404 |Beixog 4 J1IMM2 BOJIBIIIE» out4 P our o3y 12
0405 Bexog 5 <1IMM2 MEHBIIIE» out 5 P our o3y 12
6 INIUMi, rae i=0..2
0900+i [PacueTHAas JIMTEIBHOCTD T uma % P I1 o3y 12
UMITYJIbCA, TPOIICHTOB
0904 +i (3agannsiii nepuoa HINUM, mc T mmm HII I1 I3y /] 12
0908+i [MuHnManpHas UIATEIBHOCTD T min HIT IT I3V]] 12
UMITYJIbCA, MC
090C+i |3amper Ha «OOJIBIIE» 3mp > HIT our o3y 12
0910+i |3amper Ha «MEHBIIE» 3mp < HIT our o3y 12
0918+i |AxtusHocts [IIM aKTHB C ouT o3y 12
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[Tpomomxenue Tabmuier b.1

X003y

Howmep HanmenoBanue napamerpa Hasna- Bun Mecrto |Hoctyn
Hapa- MOJHOE KpaTKoe YCHUE D 2 3
MeTpa
091C+i |JlyurenpHoCTs UMITYIIbCa IIIUM, Mc | T umit mc C 12 o3y 12
0920+i |Hampasiienue «0OJIbIIe» OoJbIIIe C ouT o3y 22
0924+i |HampaBiieHue «MeHbIIe» MEHBIIIe C ouT o3y 22
0928+i |[lnmutensHOCTh M HampasieHue 1mo- | T moct C 112 o3y 23
CJICIHETO UMITYJIbCa CO 3HAKOM
7 Unaukamnusi Mo MyHKTaM oCHOBHOro MeHio i=0..199
0700 (i)|TTapameTp, HHAUITUPYEMBIiA napameTp HIT 1112 I3y 22
B niynkre i (1=0..199)
0701 (i)|Yucmo 3HaKOB TOCIIE 3aIATON TOYHOCTh HIT 1 I3y a 22
nynkra i (1=0..199)
0702 (j)|CumBoa Ha3BaHMS MYHKTA | CHMBOJT HIT 1 I3y 22
(j=0..2399,m0 12 3HaucHuii «j» Ha
KaXIbIi MyHKT «i%)
8 Unaukanus mo myHKTam MeHio apxuBoB i=0..55
0704 (i)|ITapameTp, HHAUITUPYEMBIi napameTp HIT 1112 I3y 22
B nynkre i (1=0..55)
0705 (i)|Yucmo 3HaKOB TOCIIE 3aIATON TOYHOCTh HIT 1 I3y 22
nynkra i (i=0..55)
0706 (j)|CumBoa Ha3BaHUS MYHKTA | CHMBOJT HIT 1 I3y 22
(j=0..671,m0 123HaueHuii «j» Ha
KaX/IbIi MyHKT «i%)
9 BciomoraTe/ibHbIE H TECTOBbIE MAPAMETPbI
FO1F |/ImuTenbHOCTH IIUKIA, C §105009) C I1 o3y 13
FO024 |Bepcus anroputMma AITOPUTM C 111 T13VII 10
0503 |KouTposbHbIi ampec nap\ajap C 1114 o3y 22
0504 |CopepkuMoe KOHTPOJIBHOTO ajp TJIaB C I1 o3y 20
0505 |ampeca anap 16 C 114 o3y 20
0800 |®mar mepesamycka osutWatch C our o3y 23
0801 |Knomka «P>» BIIPABO C ouT o3y 12
0802 |Knomka «V» BJICBO C ouT o3y 12
0805 |Knomka «F» KHomKa F C ouT o3y 12
0803 |Cron Watch-Dog watchdog C our o3y 23
0804 |Crom AILIIT cron ALIIT C our o3y 23
0806 |Tect nHguKaMu TECT UH C our o3y 23
0807 |Tecrt urenus agpeca XO3VY Yt BHEII C our o3y 23
0808 |Tecr 3anucu mo aapecy XO3Y 30 BHEII C ouT o3y 23
0809 |[{uki TecTa YTeHHs/3aUCH J10509) C our o3y 23
080A |TecToBBIl BHEIIHHI aJipec azapec C 1114 o3y 23
080B |[TecroBoe OKHO OKHO C J1 o3y 23
080C |CuunraHHble TaHHBIE Yt naHH C 11 o3y 23
080D |/larnbIe 1151 3aIUCH B aJIpeC 30 naHH C 11 o3y 23
O8CE ([Tomwsrii Tect BHemHero O3Y nomHX03Y C ouT o3y 23
080F |Homep mara trecra XO3Y [ITar XO3VY C J1 o3y 23
0810 |Hammuwme oTtkaza B mosHOM TecTe |OTk XO3VY C ouT o3y 23
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[Tponomxenne Tabmuie b.1

Howmep HanmenoBanue napamerpa Hasna- Bun Mecrto |Hoctyn
napa- MIOJIHOE KpaTKoe YCHHC Y 2 3
MeTpa

[TPUMEYAHUA:

1. II —uwucno c mmaBatromiei 3amstoi; 11 — mecTHaaaTepuuHoe Yncio, /| — necaruanoe 9ucio.
[{udpa ob6o3Ha"aeT ynciao 6alT BO BHyTPEHHEM MPEACTABICHUH Ynciia. Yncna ¢ miiaBaromiei
3amsaToit umeroT hopmat cranaapra IEEE-754 koporkue BemecTBeHHbIE YKcia, 4 OaiiTa).

2. TI3V], II3VII — penporpammupyemMas maMsTh JaHHBIX U IPOTPaMM COOTBETCTBEHHO; XO3Y -
pacuMpeHnHas onepatuBHas nmamsith; O3Y —BHYTpeHHsd onepatuBHas namath, CO3Y —na-
MaATh yacoB. B XO3Y u CO3Y npu oTKII0YEHUN BHEITHETO MUTAHKUS HH(OPMAITUS COXPAHSET-
cd, B O3Y He coxpaHseTcs.

3. Tlepras mudpa o603HaUaeT ypoBEHb JOCTYIA HA YTEHHE, BTOpas Ha 3anmuch. 0 —oreparuu Her,
1 —nonp30Bartenb, 2 —HaNaIUIMK, 3 —HacTpoummkK (cMm. 2.3.2).

4. IllectHaaaTepuyHOE YETHIPEXOAUTOBOE YHCIIO, TBOMYHBIE Pa3psi/ibl KOTOPOTo SIBIISIOTCS MPU3HAKa-
MH HCTIPAaBHOCTH (coCTOsTHUE «O»)UTH HEMCIIPaBHOCTH (COoCTosTHME «1%),cM. Tabmmiry 2.8.

5. CuMBoIIBI B TEKCTOBO# KoaupoBke Windows.
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Tabmuma b.2 —Ilepeuens 3arpykaeMbpIX arOPUTMOB PETYJIATOPA

Homep HanmenoBanue [TapameTpsl
aIropuT™Ma
BHEIII- | BHYT-
HUI | peH- TIOJTHOE KpaTkoe BXOJIHBIC BBIXOJIHBIC
(8 B) | Humii
Apudmerndeckue onepanun
0030 01 |Cnoxenme X1 + X2 —>Y | Y=X1+X2 |X, X1,X2 - nmapa- |Y — c miaBaromiei
0031 02 |Cnoxenne X + K —>Y Y=X+K METpBHI; 3amATON
0032 03 |Bprunranme X1 —X2 —> Y |Y=X1-X2 K —koncranra;
0033 | 04 |Bprumranne X —K—>Y |Y=X-K BCE C IJTaBAOIIEH
003C | 05 |Bprumtanme K—-X-—>Y |Y=K-X 3arsIToM
0034 | 06 |YmuoxeHue X1*X2 —>Y |[Y=X1*X2
0035 07 |Ymuoxenne X*K —>Y Y=X*K
0036 | 08 |denenue X1/ X2 —>Y Y=X1/X2
0037 | 09 |denenme X /K —>Y Y=X/K
0038 | A |demenme K/ X—>Y Y=K/X
Anrebpandeckue onepamun
0082 18 |Jlorapudm Harypamsusii |[Y=InX X — ¢ mnaBaromei |Y — ¢ miaBaroien
In X —>Y 3aMsTOM 3ansaToi
0083 19 |Jlorapu¢wm necaruunbii  |Y=IgX
lg X —>Y
0084 | 1A |dkcnouenra € —> Y Y=expX
0081 | B |KopeHb KBaapaTHLINA Y=sqrtX
VX —>Y
0087 I’ |Crenennas QyHkius Y=X1**X2 |X1,X2 — cmia-
X1¥ >y BAIOILIEH 3a1sTON
008C | 1D |CrenenHas QpyHKIUSA Y=X1**N X1 - c nnasato-
meias XN —>vY IIEH 3aIIsITOH,
N nenoe
Tpuronomerpuueckue GyHKIUU
0085 E |Cuayc SinX—>Y Y=sinX X — cmnaBarowiet |Y — ¢ IuaBaronien
0086 | 1F [Kocumyc COs X —>Y | Y=cosX  [3amAToii, panuan |3ansroii
Jlornueckue GyHKIUU
0199 | OB |Jloruueckoe «MJIM»na 4 |UJIN Xi — OouToBble ma- |Y - OUTOBBIN mapa-
BXOJIa pameTpsI MeTp
019A | OC |Jlormueckoe «1» Y=X1&X2
X1&X2—>Y
0073 12 |MuBepcuss "X —>Y Y="X X — OUTOBBIN
0122 15 |Komnus napamerpa Konus Y=X (6uroBbic mapameTpsbi)
BcnomorarenbHpie anredpanyeckue 3a1aun
0194 2A |OrpannueHue X B Mpejie- |orpaHud X, Xmin, Xmax — |Cm. 2.3.7.16
max Xmin, Xmax C IUTABAIOIIEH 3a-
ATOU
0115 20 |30Ha HEUYBCTBHUTEIIBHOCTH |HEUYBCTB X, D — ¢ mnaBaro- |Cm. 2.3.7.15
umpuaoi D, Y=f(X,D) Ien 3ansTon
0715 21 |30Ha HEUYBCTBUTEILHOCTHU [HEUYBCTB
C «BBIPE30OM»
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Homep HanmenoBanue [TapameTpsl
aNrOpuUT™MA

BHEII- | BHYT-

HUH | peH- THIOJTHOE KpaTKoe BXO/IHBIC BBIXOJIHBIC

(8 B) | Humii

0716 24 |lIpupamieHue napameTpa |mpupany Cwm. 2.3.7.20
3a [IUKJI Y=X;— Xi1

0106 2D |JluHeliHBIN MaTYUK JIun gatu CMm. 2.3.7.4

010D | Z2C |H3mepenue temnepatypsl |Tepmomap  |Cwm. 2.3.7.5
tepmonapor T=f(Unar)

0121 38 (BbiOop mapamerpa [lepexn Cwm. 2.3.7.3
(«rrepexsrogarTenp)

0123 25 |Orpannyenue npupaienust |Orp npup Cwm. 2.3.7.9

0124 26 |Anepuoanueckuii puaptp |Anep ¢pun  |Cwm. 2.3.7.10

028C | 22 |Omnpenenenue makcuManb- |[MAX Cm. 2.3.7.18
HOT'O 3HAYCHUS

028D | 23 |Onpenenenue MmuauMaib- |MIN
HOT'O 3HAYCHUS

3anaun oOMeHa

027B | 3A |BBon BHemHero napamet- (Bon4 Cwm. 2.3.7.6
pa ¢ IUIaBarolIel 3arsITon

027E 3B |BBog BHemHero ourosoro |Bebur
napamerpa

0290 | ¥ |BBox nmapamerpa c marom |Bemi dT
dT

Brluncnenue cpelHUX 3HAYCHUN U HAKOIUICHHE

0224 | 31 |Ycpennenue napamerpa Ha|Cpenn Cwm. 2.3.7.11
OTpe3Kax BPEMEHHU

0200 | 33 |Bpewms ucnpasHoii - Heuc-  (Bpewm pab Cwm. 2.3.7.17
IpaBHOM paboTHI

ApXUBHpOBaHUE

0227 | 48 |YacoBoii apxuB Ha 16cyrok |[ApxYacl6

0228 | 49 [Yacosoii apxuB Ha 32cyrok |ApxYac32 Cwm. 2.3.7.12

0229 | 4A |YacoBoii apxuB Ha 64cyrok |[ApxYac64

0230 | 4 |ApxuB HHTEpPBAIOB ApxHMHT Cwm. 2.3.7.13

CrienmansHble GYHKIUT

0118 28 |Crangaprtubii temrepatyp- |T rpaduk Cwm. 2.3.7.7
HBIN rpaFK OTOTIIICHUS

0119 29 BBonumslii Temmeparyp- BB rpag Cwm. 2.3.7.8
HBIU TpaduK OTOIJICHHUS

028 | 27 |KycouHo-nuHeliHas JIun annp Cwm. 2.3.7.14
anmpOKCUMAITUS

0127 | B |IloyacoBoe perymupoBanue |[PerYac Cwm. 2.3.7.22

02B3 | 39 |YreHue snemeHTa MaccuBa [UT s1em Cwm. 2.3.7.19

3akoHns! ynpasienus aisg UM
070A ‘ 46 |HI[-peryJ1;1Top |HI[ ‘CM. 2.3.5
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[Tponomxkenne Tabmuiie b.2

Homep HanmenoBanue [TapameTpsl
aIropuT™Ma
BHEIII- | BHYT-
HUI | peH- TIOJTHOE KpaTkoe BXOJIHBIC BBIXOJIHBIC
(8 B) | Humii
JIBYXIIO3UITMOHHOE PETYITHPOBAHUE
0710 | 40 |CpabarbiBanue Bonbie CwM. 2.3.6.3 [Bxoansle mapameTpsl X,
10 «OOJIbIIIE» X1, X2, ycraBka K, rucre-
0711 41 |CpabaTbeiBaHuE Memnbiie Cwm. 2.3.6.4 |pe3uc d —mapameTpsl ¢
10 «MEHBIIIE» IUTABAIONICH 3aIlATON.
0712 42 |Tlonocosoe nepekirouenwue | Iloaoca Cwm. 2.3.6.5 [3agepxkka dT —uenas.
0713 | 43 |[lepexmoyeHne Mo Cpas nap Cwm. 2.3.6.8 |Bbixon Y — GUTOBBII.
CpaBHEHHIO ITAPaMETPOB
0114 44 |PerynupoBaHue Per Bpem Cwm. 2.3.6.6 |Bxoas!r — Tekyiiee BpeMs u
110 BPEMECHH nmara. Ycrasku B 2\10Bune
0720 45 |PerynupoBanue 1o Bpeme- [PerBpBor Cwm. 2.3.6.7 UY:mm, JI/MM.
HU C YYETOM BBIXOJHBIX Brixox Y — OUTOBBIIA.
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INPUJIO’KEHUE B —I'paduku Temnepatypsl BOJAbl B CHCTEME OTOIJICHHSI

Temneparypa Temneparypa Boapl, °C
BO31ayXa, °C I'padux 130 I'papux 105 I'padux 95 I'padpux 70

8 51 46 42 36
7 53 48 44 37
6 55 50 46 38
5 57 52 48 39
4 59 53 50 40
3 61 54 51 41
2 63 56 52 42
1 65 57 53 43
0 67 58 54 44
-1 70 59 55 45
-2 72 60 57 46
-3 73 61 58 46
-4 75 62 60 47
-5 77 64 61 48
-6 79 66 62 49
-7 81 68 63 50
-8 82 69 64 51
-9 84 70 65 52
-10 86 72 66 53
-11 88 73 67 53
-12 90 75 68 54
-13 92 76 70 55
-14 94 77 71 56
-15 96 79 73 57
-16 98 81 74 58
-17 100 82 76 59
-18 102 84 77 60
-19 104 86 79 61
-20 106 88 80 62
-21 108 89 81 63
-22 110 91 81 64
-23 110 91 83 63
-24 110 91 83 63
-25 110 91 83 63
-26 110 90 82 62
-27 109 90 82 62
-28 109 90 82 62
-29 109 89 81 61
-30 109 89 81 61
-31 109 89 81 61
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T10.00.103P5
MNPUJIO)KEHHUE I' (cnpaBo4yHoe) - /[BonYHbIEe H IIECTHAANATHPAYHBIE KOIbI

Tabmuma I'.1 —J[BondHbIE KOBI MECTHATIATUPUIHBIX YHCEIT

16puunoe | aBowu- || 16puunoe | nBomu- || 16puunoe | nBomu- || 16-puunoe | aBOMY-
YHUCIIO0 HBIH KO YHUCIIO0 HBIH KO YHUCIIO0 HBIH KO YHUCIIO0 HBIH KO
0 0000 4 0100 8 1000 C 1100
1 0001 5 0101 9 1001 D 1101
2 0010 6 0110 A 1010 E 1110
3 0011 7 0111 B 1011 F 1111

[llecTHanmaTupuyHbIe YUCIa — ATO CIIOCOO COKPAIICHHOM 3alUCH ABOMYHBIX KOAOB. Kax-
JIBIA OAMT JaHHBIX COCTOMT M3 BOCHMHM JBOMYHBIX Pa3psaoB (DMTOB), HyMEPYEMbIX CIIpaBa HaJCBO
ot 0 mo 7 (041 pasps Miamimid, 741 pa3psa crapiiuii). Kaxasie 4eThIpe TBOMUYHBIX pa3psia Ha3bl-
BalOTCS TeTPAAOH, KOTOpas MOKET MHIUIMPOBATHCS B MIECTHAAATUPUYHOM BHJe. baliT cocTtout
U3 JIByX TeTpaj, crpasa (aBowuHbie paspsasl 3-0) Miaias, ciaeBa (qBonyHbie paspsaasl 7-4) crap-
mas. Takum oOpa3oM, KaKIplii O0alT m300paXkaeTcsi ABYMs IIECTHAANATHPUYHBIMU Indpamu. B
HIECTHAIATUPUIHOM HM300paKEHUHU MMapaMeTpPOB, COCTOSIIUX M3 HECKOJIbKUX OailT, 0alThl Hyme-
PYIOTCS ClIeBa HalpaBoO:. KpaWHWN JICBBI OalT uMeeT ycimoBHBIN HOMep O, KpaitHu# mpaBblii ©UMEET
HoMep 1 B AByX0alTOBBIX MapaMeTpax U HOMEp 3 B YETHIPEXOANTOBBIX ITapaMeTpax.

[lepexon oT miecTHAANATUPUIHON KOAUPOBKH K JBOUYHON U 0OPATHO MOYKHO BBIITOJHUTH C
nomoteio Tabmuusl .1, Hanpumep, B mecTHaanatupuyHOM BHAE OalT MHAMIMpYETCS Kak AS.
Hcnonp3ys nanubie U3 CTpoK «A» 1 «5»Ttabmuusl I'.1, monyuaem asonunoe yuciao 1010 0101¢o-
nepakaiiee Koabl «1»B paspsnax 7,5,2,0u kol «0»B OcTanbHBIX pa3psaax.

Bcero B nokymente 92 mpoHyMepOBaHHBIX CTPAHUIIBI.
Otneyarano B Poccuu.



