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AKM.408843.001 PD SAHKOMMW

Hacrosiiiee pykoBOJCTBO 10 KCILTyaTaluu (anee mo Tekcry — «PD») pacmpocTpansercs Ha
teroBbraucauTenu TBK (nanee mo TeKCTy — «BBIYHMCIUTENN») U3rOTABIMBAEMBIC:
000 «xAHKOMMU» 248002, Poccus, r. Kanyra, yn. Hukono-Ko3unckast, 92.
(4842) 59-64-69 e-mail: ankomi-kaluga@yandex.ru
PO npennazHaueHo it U3ydeHUs yCTpOiicTBa U pabOThl BEIYMCIUTENCH U COIEPKUT IPaBUiia UX
MOHTaXa, 3KCIUTyaTalluy, TEXHUUECKOTo 00CITy)KUBaHUs, TPAHCIIOPTUPOBAHUS U XPAHEHHS.
B PO npunsTh! ycinoBHble 0003HaYEHMSI U TEPMUHBI, IIpeicTaBIeHHbIE B Tabaue 1.

Tabnuma 1
HanmenoBanue OG6o3HaueHne

HomuHanpHasi craTHyeckas XapaKTepHCTHKA HCX
Hemrratnas curyanus HC
[IpeobpazoBaTens pacxoaa 1P
[IpeobpaszoBatenb qaBiieHUs 1)1
[IpeobpaszoBaTens Temneparypsl IIT
II1OTHOCTE TENIOHOCUTEIA p
CucreMa ropsiero BoJ0CHa0KEHUS I'BC
CuctemMa X0JI0IHOTO BOJAOCHA0KEHHS XBC
Cucrema TerocHa0KeHuUs TC
TepmornpeoOpa3oBaTesb CONPOTHUBICHUS TCII

Cucrema TenocHadkeHHMs - COBOKYITHOCTh KaHAJIOB U3MEPEHUM pacxoja, TeMIlepaTrypbl, AaB-
JIeHUs, 00eCTIeYNBAIONIUX BEIYUCICHHE TEIJIOBOM SHEPTUH U APYIUX PU3UUECKUX BEIMYUH 110 JaHHBIM
00 U3MEpEHHBIX NMapamMeTpax TEMJIOHOCUTEIIS.

Kanan n3mepenus pacxoaa, TeMnepaTypbl Wi 1aBJjeHus (H3MepUTeIbHbIH KaHAJ) — COBO-
KYIHOCTb Y3J10B BBIYMCIIUTENS, 00ECIIeUnBaIOIUX NpeoOpa3oBaHe BXOAHOIO CUTHAJIA B 3HAYCHUE U3-
MEpSIEMOr0 TapaMeTpa.

HemraTnas curyamus (HC) - BbIX0/1 0THOTO MIIK HECKOJIBKUX MTApaMETPOB, JINOO COBOKYITHOCTH
napameTpoB TEIUIOHOCHTEIS, U3MEPEHHBIX U (MJIH) aHAJIH3HPYEMbIX BHIYUCIUTEIEM 3a IPaHHIIbI JIOITyC-
KAaeMbIX 3HaU€HUH, YCTaHOBJIEHHBIX JJIsl JaHHOTO pexuma padotsl TC.

1 HA3HAYEHUE

1.1 BeuucnuTenu npeaHa3HaueHbl A1 U3MEPEHUN BBIXOHBIX CUTHAJIOB NEPBUYHBIX MpeoOpazoBa-
TeJned pacxoja, TEMIEPATYPhl U ABJICHUS U BBIYHUCICHUM, IO pe3yJbTaTaM U3MEPEHUM, IapaMeTpOB
TEIIOHOCUTEIIS U TEIJIOBOW SHEPIHH.

1.2 OO6nacte mpUMEHEHUS: U padOTHI B COCTaBE KOMOMHUPOBAHHBIX TETJIOCYETYMKOB B Y3JIaX KOM-
MEpUYECKOro yyeTa U HM3MEpPUTENbHBIX CHCTeMax cOopa M KOHTPOJS TEXHOJIOTMYECKUX IapaMeTpoB,
o0ecreynBaoIUX YUeT U PETUCTPALMIO TapaMeTPOB TEIUIOHOCUTENS U TEIJIOBOI SHEPTUU B BOASHBIX
CUCTEMax TEIUIOCHAOXKEHUS Pa3IMyHOW KOH(MUTYypaliH, a TaKKe B CHUCTEMaxX ropsyero M XOJIOJHOIrO
BOJIOCHA0)KEHUS Ha PA3JIMYHBIX 00BEKTaX TEIIOAHEPreTHUECKOT0 KOMILIEKCa, IPOMBILIUIEHHBIX Tpe-
IPUATHSIX U B )KUIIUIIIHO-KOMMYHAJIBHOM XO3SIMCTBE.

1.3 ®yHKIHOHAIBHBIC BO3MOXXHOCTH UCTIOJHEHUH BRIYHCIUTEIICH TpUBeIeHbI B Ta0mie 1.1

Tabmmna 1.1
HanmenoBanue napamerpa TBK-01 TBK-02
KonnuecTBo MOAKIIIOYAEMBIX CUCTEM TEIUIOCHAOKEHUS 1 2
KonnyecTBO MOAKIIOYAEMBIX CHCTEM BOIOCHAOKEHHUS 10 3 10 6
KonndecTBo kaHAIOB H3MEpEHHI pacxona 3 6

KonnuecTBo KaHaI0B H3MEPEHUI TEMIIEPATYPhI

KonnuecTBo KaHanoB W3MEPEHNI TABIECHUS

Yucno BX0JOB AJIsl KOHTPOJIsl MMTaHuUs MpeoOpa3oBaTeneil pacxoaa
Uncno TUCKPETHBIX BXOA0B

Uncno JUCKPETHBIX BBIXOJOB

RPIPWWIN
RO |01
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1.4 Breuucnurenu obecnieunBaoT 00paboTky BxoaHbiX curHanoB ot IIP, IIT u 1/l u Beluucienue
MapaMeTpoB, MIPEJICTABICHHBIX B Ta0mie 1.2

Tab6muna 1.2
[TapameTtp Junanazon MHeMoHuKa
(o603HauCHNME)
*Temnosas sueprus, [k ([ka), 0...999999999 Q1, Qlo, Q1r,
Q2, Q20, Q2r
*TerutoBast SHEPTUs MPH MITATHOM paboTe U ASUCTBUN HEIITATHBIX 0...999999999 Qu3, Qnut, Qd,
curyarmid, I'Jlx (I'kan) Qdt, Omax, Qmin
TerutoBast momtHoCTh, I'[Ik/4u (['kan/4) W1, Wlo, Wir
0...999999 W2 W20 W2r
Macca, T 0...999999999 M1...M5
06bem, m° 0...999999999 V1...V6
MaccoBblii pacxoj, T/4 0...999999 Gml...Gm5
OGbeMHBIH pacxos, M/ 0...999999 Gvl...Gvb
TemmnepaTypa TEIJIOHOCUTENSI B U3MEPUTEIbHOM KaHane, “C 0...180 t1...t5
TemnepaTypa X0J0{HON BOJIbI, HCHIOIB3yeMoit 1yt moanutku TC Ha 0...25 txB
HUCTOYHUKE TEI10Thl, °C
JlaBneHye TEMIIOHOCUTENS B U3MepHTeIbHOM KaHane, MITa (keclcm?) | 0...2,5(0...25) P1...P6
Pa3HocThs TeMneparyp TemioHocutesst Mexay kaHanamu TC, °C 0...180 dt
Temnepatypa Bo3zayxa, °C -50...180 tBo31
Bpewms cyera TemioBoi SHepruH, (4ac: MUH) 0...999999:59 Teu
Bpewmst ocTaHOBa cueTa TEIIOBOM SHEPTUH, (Jac: MUH) 0...999999:59 Toc
*BpemeHa mTaTHON padOThl M HEIITATHBIX CHTYAIMH, (dac: MHH) 0...999999:59 Tpa6, Tour, T,
Tdt, Tmax, Tmin

* — PacmmugpoBka MHEMOHUYECKHX 0003HAYCHHIA U MOSICHEHHS K HUM TPUBEICHHI B OTIMCAHUE alITOPUTMA
paboThI BIUUCTUATENS 11.3.3.

1.5 Beruucnaurenu o0ecrnednBaOT COXpaHEHNE H3MEPEHHBIX U CIIY)KEOHBIX MTapaMeTpOB B AJIEKTPOH-
HOM apXxuBe. THUIIBI apXHUBOB U MX €MKOCTh IPUBEACHBI B TabuIe 1.3

Tab6muna 1.3
Tun apxusa EMKoOCTB CoxpaHsieMble TaHHBIC

Yacoson 1488 (62 cytok) | - HakorieHHbIE 3HAYESHUS TEIIIOBOI SHEpruH, Macc, 00HEMOB,

CyTOouHBIH 730cyToK BPEMEH 3a COOTBETCTBYIOIINN HHTEPBAT apXUBA.

MecstunbIit 144 (12 ner). cpenHue (CpeaHeB3BeNICHHbIC) 3HAYECHHSI TEMIICPATyPhI U JIaB-
JICHUS B COOTBETCTBYIOIIEM HHTEPBAJIC apXUBa.

CyTOYHBII UTOTOBBIN 730cyToK HroroBrie 3HaUEHUS TETUIOBOM 3HEPTHH, Macc, 00EMOB Ha KOHET]

MecsS4HBII UTOTOBBIN 144 (12 net). | cyrok (mecsia)

JKypnan onepatopa - dakT U3MEHEHHS HACTPOCUHBIX MApaMETPOB, BIUSIONIMX Ha
METPOJIOTHUYECKHE XapaKTEPUCTHKH prbopa (cTapoe U HOBOE
3HAUEHHE)

5000 ®daxT aBTOMaTHYECKOTO ITePEeBOIa YaCOB;
®aKT CMEHBI JIETHETO/3MMHET0 TIEPUO/Ia TEIUIONOTPEOICHUS;
Tekymue 3Ha4eHUS TIOKa3aHUN BCEX CYSTUUKOB TEPET OUNCT-
KOHM apXUBHBIX U TEKYIIUX MAPAMETPOB, a TaKxKe caM (akT
OYHUCTKH apX¥Ba M TCKYIIUX MapaMeTPOB.
Kypnan HC 5000 Bpems ycranoBkH 1 cHsiTHs BeeX duiaroB u HC

1.6 Jlng mepenava TEKYIIUX apaMeTPOB M apXUBHBIX IaHHBIX HAa BHEIIIHUE YCTPONCTBA BEIYMCITHTEITN
UMEIOT UHTEpPEIChI, TpuBeIeHHbIE B Tabmuie 1.4
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Tabmauma 1.4
Wntepdeiic Onwucanue [TpumeHeHune
IMopr 1(RS-232) | Pazbem: DB-OM (Busika) IMoaxmouenue TTK (¢ MOMOIIBIO HYTb-MO/IEM-

Curnaisl: RX, TX, DTR, DCD
ITporokor: Modbus RTU
Ckopocts: 1200...152000 601

HOTO Kabes)
HOI[KH}O‘IeHI/Ie HAKOIIUTCIIBHOI'O HyHBTa
TTonxmouenue mogema GSM/GPRS moznema

Knacc: MSD Host

IMopr 2 (TTL) Pazvem: Knemmuunkn [MonknroueHre BHEITHUX aanTepoB IS Op-
Curnansl: RX, TX, CTRL ranusaiuu uatepdericop: RS-232, RS-485,
IMporokox: Modbus RTU Ethernet
Ckopoctb: 1200...152000 601,

USB Device Pazwem: Poszerxka USB Tun B IMoaxmouenve TTK (¢ OMOIIBI0 HYIb-MOAEM-
Kiacc: CDC (Buptyanbhbiii COM- HOTO Kabes)
TopT) IMoakir04YeHHe HAaKOMUTEIBHOTO ITyJIbTa
Iporoxon: Modbus RTU [MoaxmoueHne MOOMITBHBIX yCTpoiicT ¢ OC

Android B pexxume OTG
USB Host Pazvem: Pozerka USB Tum A [Hopxmouenne USB-dmm-nakonurenei

(Mpu HAJMYWK BHEITHETO MTHUTAHMS)

2 TEXHHUYECKHUE XAPAKTEPUCTUKU

2.1 Merposornyeckue XapakTepruCTUKN BhIYUCIUTENEH puBeieHs! B Tabnuie 2.1

Tabmuna 2.1
HaumenoBanwue napamerpa 3HaueHue

[Ipenensl nomyckaeMol OTHOCUTENBHOM NOTPEIIHOCTH U3MEPEHUH TEIIIOBOM +(0,5+2/At), npu
sHEepruu B auana3one nokasanuii ot 0 o 999999999 I'JIx (I'kan), % 178°C3 pt3 2°C
[penenbl qOMyCcKaeMO# OTHOCUTEIBHOM MOTPEITHOCTH U3MEPEHUI Macchl (00b-

o 3 o +0,1
eMa) TEIUIOHOCHUTEIS B auarna3one nokasanuii ot 0 go 999999999, 1 (m7), %
[Tpenensl gomyckaeMoii abCOTIOTHOM IMOTPEITHOCTH H3MEPEHUN TEMIIEPaTyPhI B +0.15
nuanazone oT munyc 50 no mmroc 180 °C, °C -
[Ipenensr omyckaemMon abCOIIOTHON MOTPEIIHOCTH U3MEPEHUM PA3HOCTH TEM-

o o +(0,03+ 0,001-At)
nepatyp Dt, B auanazone ot 0 go mntoc 180 °C, °C
[Ipenensr fomyckaemMon MPUBEICHHON MOTPENTHOCTH U3MEPEHUN N30BITOYHOTO +0.95
JaBJICHUs TerioHocuTen s B auanazone ot 0 o 2,5, MIla (ot O 1o 25 KFC/CMZ), % -
[Ipenens! nonmyckaeMon OTHOCUTEIBHON MTOTPEIIHOCTH U3MEPEHUIN NHTEPBAJIOB +0.01
BpeMeHH B nuana3zoHe nmokazanuii oT 0 go 999999:59, vacel-munytsl, % -

- Dt - pa3HOCTB TeMIIEpaTyp TerioHocuTeNs B Tpybonposoaax TC

2.2 DKCIulyaTaliOHHBIC XapaKTEPUCTUKH BEIYUCIUTENCH MpeICTaBIeHbI B Ta0uie 2.2.

Tab6muna 2.2

HaunmeHnoBanue nmapamerpa

3HaveHHE mapaMerpa

TemnepaTypa OKpy KaroIIero Bo3ayxa

ot -10°C no + 50°C

OTHOCHUTEIbHAS BIAKHOCTh BO3yXa npu Temneparype 35°C 10 95 %
HanpsbkenHocts nepemenHoro (50 ') BHeNTHEro MarHuTHOTO MOJIst He 6osiee 400 A/m
Mexanndeckue BuOpanuu gactoroit 10-50 ' ¢ ammummtynoit, He 6osee 0,15 Mmm

CrerneHn 3aIlIUThI KOPIYCa BBIYUCIUTCIIS OT BOSHCﬁCTBHH BOJbI W ITBIJIN

IP54 o I'OCT 14254

Hcnonaenue no yCTOfI‘IPIBOCTPI K MECXaHUYCCKHUM BO3HCﬁCTBHHM

BUOPOYCTOMYMBOE U BUO-
porpounoe rpymnsl N1
no 'OCT P 52931

2.3 Tlokaszarenu HAIEKHOCTHU
Cpennuii cpok ciy>K0bl, JIET, HE MEHEe
Cpennsis HapaOOTKa Ha OTKa3, 4yac, He MeHee

12
75000
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2.4 Beramcnurenu npeaHazHadeHsl st padotsl ¢ [1P, I1T, I1]] ¢ xapakTepucTikamMu, TpUBEACHHBIMA
B Tabnmue 2.3.
Tabmuma 2.3

Kanamsr

. XapakTepucTUKH Ipeodpa3oBareneit
M3MEepeHHi

IIP ¢ YN CJIOMMITYJIBbCHBIM BBIXOJOM. HapaMeTpLI CUrHajia B 3aBUCUMOCTHU OT pCKHUMa BXOJa

[Tapametp Pexum 1 Pexum 2
UYacroTa nmmynscos naccuBHou nienn [1P, He Gonee 18T 1000 I'y
Pacxona Tox kommyTanuu 1P naccuBHOM Lienu, HE MEHEe 1 MA
V1.V6 [Yacrora HMMITYJIbCOB aKTUBHOM 1enu [1P, He Oonee 1000 I'y | 1000 'y
Hanpsoxenue BbICOKOro ypoBHs akTUBHOM nenu [1P 25...5B
Hanpspkenue HU3K0ro ypoBHs akTHBHOH 1ienu [1P 0...05B
Brrxognoe conporuBnenue aktuBHOH 1iernm [1P | He Gonee 10 xOm | 1 xOm
onunounbie TCIT u ux KoMIuIeKTHI ¢ Xapakrepuctukamu 1o 'OCT 6651-2009:
Temnepa-

P4 | 10011, 500 (Ro=100 Os 11 Ro=500 Om, 0:=0,00391°C?), Pt100, Pt500 (Ro=100 Ont 1t Ro=500
P Om, ¢=0,00385°C"Y).

t1...t5
Tlasnenns [TpeobpazoBareny H30BITOYHOTO JABJICHUS C BBIXOJHBIM CHIHAJIIOM MOCTOSHHOTO TOKa (1Mo
Pl P6 I'OCT 26.011-80): 4...20 MA 1 BepXHeii TpaHHILICH AUaa30Ha H3MEPSEMbIX TaBJICHHUI:

0,6 MIla, 1,0 MI1a, 1,6 MI1a, 2,5 MIla

Mpumeuanue: [muna nuanii cBsizu mexnay [P, I1T, I1/1 u Berancnurenem, He 6onee 300 m

2.5 TlapameTpsl JUCKPETHBIX BXOJOB U BBIXOJIOB MPUBEICHBI B TabmuIe 2.4

Tabmuna 2.4
ITapametp 3HaueHue
Hamnpsbxenue Bxona koutposs nuranus (UV1...UV6) 9...24B
Bxognoe HanpsbkeHue curHanza TuckpetHoro Bxoma IN 3...12B
CormpoTuBIIeHHE CyXOT0 KOHTaKTa Ha TuckpeTHoM Bxoge IN, He 6omee 1 kOm
Hanpspkenue komMyTanuu auckpetHoro Beixona OUT 5...30B
Tok kommyTanuu auckpetHoro Beixoga OUT, He Gonee 2MA

2.6 TluTaHue BRIYUCIUTEIIS, KOMOMHHPOBAHHOE: OT BHEIIHETO HCTOYHUKA TMTOCTOSTHHOTO HAIIPSHKCHHUS
i (B ciIydae ero nporaaHus Wik OTCYTCTBHS) OT BCTPOCHHOM JIuTHEBOM Oatapeu. [lapaMeTpsl dek-
TPOIUTAHUS IPUBEICHBI B Ta0ymIe 2.5.

Tab6muna 2.5
[TapameTpsl 3JEKTPONTUTAHUS 3Ha4yeHue
Hanpspkenue BHyTPEHHETO JIEMEHTA ITUTaHHS 36B
Tun BHYTPEHHET O 3JIEMEHTA TUTaHUS Jlutuesas Garapes AA, C
Cpok ciyx0b1 OaTapen 4...12 net*
Hanpspkenue BHENTHETr0 HCTOYHHUKA ITUTAHUS 9...24B
[ToTpebnsieMast MOIITHOCTE OT BHENTHETO UCTOYHUKA MTUTAHUS He 0osee 2 Bt

* B 3aBUCHMOCTH OT PEXUMOB pabOThI BBIUUCITUTEIIS.

2.7 TabaputHsle pa3mepsl, He Oosiee 204x110x62mMm, macca, He Oonee 0,65kr. [IprcoennHuTETBHBIE
pa3Mepsl BEIUMCIUTENS yKa3aHbl B [IpuiioskeHun A.

2.8 CxeMbl U3MEPEHUN TEIJIOBOM PHEPrUH M ypaBHEHUS BBIYHUCICHHM, OMPENeNsIOTCs KOHPUTrypa-
et TC u npencrasnens! B [Ipunoxxenuu B. B ucnionmaennyn Berauciutens TBK-01 mognepxuBaroTcs
tospko cxemur 1.1...1.4,2.1...2.3,3.1u 3.2.

3 YCTPOMCTBO U PABOTA U3JIEJIUS

3.1 TIlpunHnm paboThl BEIYUCIUTESI OCHOBAH Ha MPeoOpa30BaHNU CUTHAJIOB OT IMEPBUYHBIX ITpeodpa-
30BaTeNel, yCTaHOBJIEHHBIX B TpyOorpoBoasl TC, B 3HaUCHUS U3MEPSIEMbIX [1apaMeTPOB TEMJIOHOCH-
TEJs U MOCIENYIOIIEM BBIUUCIEHUH, 110 COOTBETCTBYIOLIMM U3MEPUTEIIBHON CXEME ypaBHEHUSM, TEll-
JIOBOM PHEPTUM U JPYTUX NIapaMeTPOB TEIUIOHOCUTEIIS.

6
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3.2  YcTpoiCTBO BBIYMCIUTENS

BbruuciuTens KOHCTPYKTUBHO BBIINOJIHEH B YAApOIIPOYHOM IJIACTMACCOBOM KOpITyce, o0ecreyn-
BAIOLIUM IbLIEOPHI3rO3alIUIEHHOE UCIIOJHEHUE IIPUOOPA U COCTOUT U3 0JI0Ka KOMMYTAIUH, PACIOJIO-
KEHHOT0 B HIWKHEW KpBILIKE KOpIyca, U OJI0OKa BBIYMCIUTENS, PACIIONIOKEHHOTO B BEPXHEH KpBIIIKE
kopnyca (cMm. [Mpunoxenue A). [MogkintoueHne JUHUI CBsA3U peoOpa3oBarelieii K KIEMMHBIM KOO -
KaM, pacroyIo)KeHHBIM B OJIOKE KOMMYTAIIMH OCYILECTBIISICTCS Yepe3 FepMOBBOIbI KOPITycCa.

3.3 Anroput™m paboThl BEIYHCIHTEIS.

BeruucnuTens ocymecTBiiseT npueM 1 00paboTKy BXOAHBIX CUTHAJIOB ¢ MoAkIt04eHHbIX [IP, ITT
u I1J1 u mpeoOpa3zoBbIBacT UX B (U3NUYECKHE BETUUUHBI.

ConpoTuBIIEHHUsST TEPMOMETPOB, U3MEHSIOLIMECS MPONOPLHUOHAIBHO TEMIIEPAType TEIUIOHOCH-
TelIs, IPeoOpa3yroTesl B HANPSHKEHKE, H3MEPAEMOe aHAIoro-1u(ppoBbIM npeodpaszoBareiem (ALIT), mo-
ny4yenHblit kox ALIT, nepecunThiBaeTCs B 3HAUCHHE COPOTUBIICHHUS, @ 3aTEM, B 3aBUCMOCTH OT 3aJ1aH-
Horo tuna HCX tepmoMeTpoB, B 3HaUEHUE TEMIIEPATYPHI.

BeixonHoi TOK mpeoOpa3oBarens IaBi€HUs, IPONOPLMOHAIBHBINA JTaBICHUIO TEIJIOHOCUTEINS B
TpyOoIpoBoje, npeodpa3yercs B HaAIpsHKEHUE, KOTOPOE aHAJOTUYHBIM 00pa3oM M3MeEpSeTcs Mpu Io-
mou ALIT u nepecunThIBaeTCA B 3HaYEHUE TOKA, KOTOPOE, B 3aBUCUMOCTH OT BEpXHEW IPaHUIIbI U3-
MepsIeMOro JaBJIeHUs, TpeoOpa3yeTcs B 3HaUCHHUE JaBICHHUS.

KonuuecTBo UMITyTIbCOB, MOCTYNHBIIKMX OT IpeoOpa3oBaTens pacxona (pacxomoMepa Wi CYeT-
YHKa BOJIBI), MPOIIOPLIUOHAIFHOE TPOLIE/IIEMY 00beMy TEIUIOHOCHTEIIS YMHOXKAETCSI Ha IIeHY («Bec»)
UMIyJbca U IpeoOpa3yeTcs B 3HaUeHHE 00beMa TEIJIOHOCUTENIS, @ YaCTOTa UX CIIE0OBAaHUs B TEKyIIee
3HAYEHHUE pacxoja.

Berurcienue miIoTHOCTH U SHTANIBIHS BOIBI 110 ONPEICICHHBIM (1100 JOrOBOPHBIM) TEMIIEpaType
U JIaBJICHUIO, TETUIOBOM SHEPIUU U MACChl TEIJIOHOCUTEIIS OCYILIECTBIISETCS [0 AJITOPUTMaM U B COOT-
BETCTBUU C pekoMeHaauusmu MU2412-97 "BoasiHbie cucTeMbl TEIUIOCHAOKEHUS. Y paBHEHUS U3Mepe-
HUH TEIJIOBOM SHEPTUU U KOJIMYECTBA TEINIOHOCUTEINS "

[lepuon pacuera TeKyIUX apaMeTpoB cocTaisieT 6 c. [lepuon uamepenus remmnepaTypsl U AaB-
JIEHUS 3aBUCUT OT pexkuma pabotsl TBK u oT aniekTponuTanus BEIYUCTUTENS:

Onwucanue pexuma padoThl U TUTAHUS [lepron u3mepenuit TemMuepatypsl 1
JIaBJICHUSI
[1pu BHENTHEM NUTAaHUH 6¢c
[pu pexxumax [IOBEPKA u KAJIMBPOBKA u no60oM nuranuu 6¢c
ITpu pesxxnme PABOTA 1 aBTOHOMHOM TUTaHHUU 60 c
IIpu pa3psiie BCTpOEHHOTO 3JIEMEHTA TUTAHHS 360 ¢

Texkymye 3Ha4YeHUs TEIUIOBOX MOIIHOCTH U MacCOBOI'0 PacXoa TEIUIOHOCUTEIS BBIUUCIISIOTCS B
3aBHCHUMOCTH OT Ucnojiab3yemoi cxembl TC.

YacoBble apXMBHbIE MOKA3aHUS TEIJIOBOM AHEPIuH, Macchl, 00beMa TEIUIOHOCUTENS U BPEMEH,
BBIYMCIISIFOTCS KaK CyMMa 4acOBBIX ITOKA3aHMM, MECSIYHBIC TTOKA3aHUS - KAK CYMMa CYTOYHBIX.

HToroBeie apXuBHbIE MMOKa3aHUs TEIJIOBOM HEPIHM, MAcChl, 00beMa TEIJIOHOCUTENS U BPEMEH
NPEJCTABIAIOT cO00H TEeKyIlue 3HauUeHHs TapaMeTPOB HA MOMEHT CO3/[aHUsl apXMBHOH 3aIMCH.

CpenHeuyacoBble apXMBHbIE IOKA3aHUS TEMIIEPATYPHI U AABJICHUS BRIYUCIISIOTCS KaK CyMMa TeKy-
LIUX [TOKA3aHUH, AeJIeHHAasl Ha KOJUYECTBO U3MepeHuil. CpeJHECYTOUHBIE 3HAUE€HUS BBIYUCIISAIOTCS KaKk
CyMMa 4acOBbIX MOKa3aHUi, JIeJIeHHas Ha KOJU4ecTBO 4acoB. CpenHeMecsyHble 3HAUYEHUS! BbIUMCIIS-
IOTCSl KaK CYMMa CYTOYHBIX IIOKa3aHWUM, JEJICHHAs Ha KOJIMYECTBO CYTOK.

CpenHeB3BElLIEHHOE 3HAYEHHE TEMIIEPATypPhl 3a Yac, BBIYUCIAETCA KaK CyMMa NPOU3BEICHUI Te-
KYLIEH TeMIepaTypbl U MacChl TEIJIOHOCUTENIS KaKI0T0 IIEPUOIa U3MEPEHMS, IEJICHHOE Ha MACCy Tell-
JIOHOCHUTEN 3a 3TOT yac. CpelHEeB3BEIIEHHOE 3HAUYEHHWE TEMIIEpaTypbl 3a CYTKH, BBIYHMCISETCS Kak
CyMMa IPOU3BEACHUIN CPEIHEB3BELICHHON TEMIIEPATYPbI U MACChI TEIIJIOHOCUTEIIA 3a YaChl 9TUX CYTOK,
JIeJICHHOE Ha MacCy TEIUIOHOCUTENS 3a 9TH CyTKH. CpeHEB3BEIIEHHOE 3HaYE€HUE TEMIIEPATYPHI 3a Me-
CsLl, BBIYUCIIAETCA KaK CyMMa IIPOU3BEICHUN CPEIHEB3BEIICHHON TEMIIEPATyphl U MACChl TEIIJIOHOCH-
TeJNs 33 CYTKH 3TOTO MeCsLa, IEJICHHOE Ha MAacCy TEIIOHOCUTEIIA 3 9TOT MECSLI.
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Jiisa kaxxnoi TC BBIIOTHSAETCS CYET MHTEPBAIOB BPEMEHH B TEUEHUH KOTOPBIX:

- OCYLIECTBIISUIOCH HAKOIUIEHHE TEII0BOW sHepruu (Tcu);

- HaKOIUICHHE TCIIOBOM 3HEPruH ObLIO ocTaHOBjEeHO (Toc);

B coorBerctBum ¢ 'OCT P 51649-2014 (TermocyeTunKu Ist BOJSHBIX CUCTEM TETLIOCHAOKEHHUS.
OO1Me TeXHUYECKUE YCIIOBHSI) M MPaBUJIaMH KOMMEPYECKOT0 ydeTa TEIUIOBOi SHEPTUH, TeIIOHOCH-
tensd, yreepxkaeHHbIX [loctanoBnenuem IlpaButensctBa PO ot 18 Hos6ps 2013 r. N 1034 B BhIuMiM-
TeJIe OCYIIECTBIISIETCS CYET MHTEPBAIOB BPEMEHH B TEUEHHH KOTOPOTO:

- TEIUIOCYETYUK (PYHKIIMOHUPOBAJ B IITATHOM PEKUMeE Oe3 MPEBBILICHNUS U3MEPSIEMbIMU BEJINYH-
HaMHM JIOMYCTUMBIX mpejiesioB (Tpa6);

- U3MepsAEMbIH PAcX0/] TEIJIOHOCUTEINS ObLIT MEHEE BEJTMUMHBI, COOTBETCTBYIOIIEH MUHUMAIBHOMY
pacxomy — Gmin;

- U3MepseMbIi pacxoJl TEIUIOHOCUTENs OblI Oosiee BETUYMHBI, COOTBETCTBYIOIIEH MaKCHMalb-
HOMY pacxonxy - Gmax;

- pa3HOCTh TEMIIEPATYp MEXY MOAAIOIIUM U 00paTHOM TPYOOIpoBOJax Obliia MEHBIIIE 3aJaHHOTO
nomnyctumoro 3Hadenus dt_min (Tdt);

- NIEKTPOINUTAHUE TEIIOCUYETUMKA UM €r0 COCTaBHBIX yacTeil Obu1o oTKioueHo (Twr);

- HAKOIUJICHUE TEIUIOBOI SHEPTUHU OBbLIO OCTAHOBIICHO M3-32 (DYHKIMOHAIBHBIX 0TKa30B (Td) (He-
UCIPAaBHOCTHU B CUCTEME y3J1a y4eTa WIN €ro 3JIeMEHTOB, IIPU KOTOPOM yueT TEIIOBOM SHEPIUu, MacChl
(oOBbeMa) TEMIIOHOCHTEIS IPEKPAIIACTCS UK CTAHOBUTCS HEJIOCTOBEPHBIM);

BpemenHoii 6anaHc B BEIUMCIHUTETE!

Ton =Tcu + Toc, unu
Ton = Tpab + Tour + T¢ + Tdt + Tmax + Tmin,
20e Ton — epems omuemnozo nepuooa

B xaxnoit TC nakarmmuBarotcst sHeprus Q1 wim Q2. B HeKOTOpHIX cXeMax TerioydeTa aaropuTM
palboThI BEIYMCIUTENS TO3BOJISET pa3ieuTh TEIIOBYI0 3Hepruto TC Ha SHEpIruio OTOIMJICHUS U SHEPTHIO
I'BC. B stom ciryuae, B TC, npucyrctBytoT cuerunku Qo u Qr: st takux TC:

Q1(2) = Q1(2)o + QL(2)r.

Jlnst onpeneneHnst, CKOJIBKO TETUIOBOM SHEPTHH BBIYMCIUTENIh HAKOIMJI MPH IITaTHOW padoTe, a
ckonbko npu Hanmnuuu HC, B kaxxnoit TC npenycMOTpeHb! ClieAyIOINe CUeTYNKH TEMIOBOM SHEPTUH

Qu3 — TeroBast YHEPTUS HAKOIJICHHAS B IITATHOM PEXUME 33 BpeMs | pad

Qunurt, Qd, Qdt, Qmax, Qmin — TeroBas SHEprusl, HAKOIUICHHAS 32 BPeMsl HAJIMYUSI COOTBETCTBY-
touieit HC. bananc TenioBoil sHepruu BhITISAUT CIIEIYIOIIUM 00pa3oM:

Q = Qu3 + Quur + Q¢ + Qdt + Qmax + Qmin

Temnnosas sHeprus npu Hanuuuu HC OyneTr HakamiuBaThCs, TOJIBKO B CIIy4ae, €CIIU B BHIYHUCIIH-
TeJle YCTaHOBJIEHA peakuus, He npuBoasdias kK ocraHoBy TC ¥ BO3MOXHa €ro JaJbHENIas KOppeKTHas
paboTa, a TaKkKe, eclii B KaueCTBE PeaKLMU BEIOPAHO UCIIOIb30BaHKE IOTOBOPHOTO 3HAYEHHUS TEIIJIOBOM
MOIIHOCTH.

3.4 Peaknuu Beruuciureis Ha HC.
[Tpu paboTe BEIYHUCIUTEINS MOTYT BO3HUKATEH pa3imyHbie HC, BRI3BaHHBIC KaK BHYTPCHHUMH, TaK
Y BHEIIHUMHU MIPUYMHAME, HAPYIIAIONIMMH WK HE HApYHIAIONIMMH HOPMAIbHYIO pa0OTy BBIYHCIUTEINS
B cocTaBe y3ia yuera. HC MoryT ObITh BBI3BaHBI:
HapyIICHUEM YCIIOBUI 3KCIUTyaTallud BEIYUCTUTENS;
HEMPABUILHBIM BBIOOPOM PEKHMMa paOOTHI BEIYUCIUTENS U €T0 OTKA3aMHu;
OTKa3aMu IpeoOpaszoBaTeseid, BXOISIINX B COCTaB y3/1a y4era,
OTKa3aMU JIMHUU CBSI3H, COCTUHSIONIUX MTPE00Pa30BaTEIH C BHIYUCIUTENIEM,;
HEMPaBWILHBIM (QYHKIIMOHUPOBAHUEM, TUHAMHUKON pabOThl U HAPYIICHUEM YCIOBHM HKCILTya-
TallMU CUCTEMbI TEIIOCHAOXKECHUS.
[Tpu sToM, Bo3HMKHOBeHHE U peructpanust HC He SBISETCS CBHIETEIBCTBOM BBIXOJa U3 CTPOS
y3Jia y4eTa U HE MOXET CIY>KUTh IS OLIEHKU €r0 METPOJIOTUYECKUX XaPAKTEPUCTHUK, a SBISETCS JUIIb
MTOBOJIOM JUJISl OTIPEJICIICHHSI IIPUYHH €€ BBI3BABIIIHNX.
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B Burunciureie BeinoHsaeTcs nocrossuabii anann3 HC. Bosuuknosenue aro60i HC, 1160 coObI-
TUSL PUKCUPYETCS B apXUBE BBIYMUCIUTEINS, TOMUMO 3TOTO Bpemsl nosiBiieHus u nponananust HC ¢ukcu-
pyercs B xxypHaie HC.
Bosnuknosenne HC B TC BbI3bIBaeT 33/1aHHYIO IIPU HACTPOIKE BBIYMCIUTENS THOKO HAaCTpauBa-
eMYIO PEaKIuIo.
Bbruucnurenu ocyniecTBiaseT KOHTPOJIb U HHAMKaLUIo cuenyromumx HC:
Annapatubie HC, BO3HHKAIOT MpU HEUCIIPABHOCTH (DYHKIIMOHAJIBHBIX Y3JI0B BBIYUCINTENS, COOEB
pH paboTe C MaMAThIO, a TAKXKe MPHU MEePEX0/I€ B COOTBETCTBYIOUINI pexXUM paboThI;
Kanaabnuble HC, BO3HUKAIOT B pe3yibTaTe OTKa3a MU3MEPHUTEIbHBIX MpeoOpa3oBaTesiell WiIn Bbl-
XO0JI€ U3MEPEHHBIX 3HAUCHUH apaMeTpoB B KaHAIAX BBIYUCIUTENS 3a 3aJaHHbIE IOPOTOBbIC 3HAUCHMS.
HC TC, Bo3HUKAIOT B pe3yibTare 00pabOTKM 3HAUEHUN BXOIHBIX MApaMETPOB, a TAKXKE MPU BbI-

quclieHuu TerioBoi sHepruu B TC.

Tabnuma 3.1 Anmapatasie HC

Kon HaumenoBanue Omucanue
1 | Coéoit KC 11O Coo#t CRC Bo FLASH namsrtu. Co6oii 110 Beruncaurens
> OTKa3 BHEIIHEN NaMsITH
DATAFLASH
3 OTka3 BHENIHEH naMsITi
SRAM
Ortkaz ALI1. AnmaparHas ommOKa Mpu U3MEPEHHUH 110 BCEM KaHajaMm,
4 | Otkaz ALl T.€. IOJy4eHbI HEKOPPEKTHBIE 0TBETHI Tipu ooMeHe ¢ ALIT Bo Bcem
LUKJIE U3MEPEHHS
5 | Orkas RTC Ortka3 kBapueBoro reaeparopa 32 kI 'u. PaGora B aBapuitHoM pexxume
6 Cooit B xpanunuie urtoro- | He coBmagaer KC B 0CHOBHOM M pe3epBHOM XPaHUIHUILE HTOTOBBIX
BBIX CYETYHKOB CUETYHKOB
7 COoii B XpaHWIHIIE He coenagaer KC B OCHOBHOM M pe3epBHOM XpaHWJIHIIE HACTPOSUHBIX
HACTPOEYHBIX IAPAMETPOB | MapaMeTpoB
3 COoit npu co3nanuu apxus- | McuepnaHbl MOMBITKY CO3MaHMS apXUBHOW 3alICH. APXUBHAS 3allUCh HE
HOM 3amucu ObU1a chopMUpOBaHa
9 BoccraHoBneHre TaHHBIX 3adukcupoano HecoBnaaenue KC B xpanunuiie. /JlaHHbIC BOCCTAaHOB-
HUTOTOBBIX CYCTUUKOB JICHBI U3 PE3EPBHOIN KOMUH
A Boccranosnenue HacTpo- 3adukcuposano Hecopnaaenne KC B xpanunuie. JlaHHbIE BOCCTaHOB-
€4HBIX TapaMeTPOB JICHBI U3 PE3EPBHOM KOMTUHU
B | Tpomyck apxusHoii sarucu [ponyiieHa oxHa UM HECKOIBKO CTPAHUI]. ApXHBHAs 3amuch chopmu-
poBaHa
C | Crcremiit c6poc Beruncauresns Obu1 niepe3arpysxen o Watchdog taiimepy (mpouzomuio
3aBHCaHKE POTPAMMBbI)
D CO6poc BBIYUCIUTENS OT Bo3Hukaet npy BKJIFOUCHUH MUTaHUs (BHELIHETO MUTAHUS MM OaTapen)
NpONagaHys TUTAHHUS
Pazpsin 6atapen Pazpsin BcTpoenHoro sneMenrta nutanus. Hanpsokenune < 3.1 B

Brruucaurens OCYHICCTBJISACT MHAUKALIUIO PCIKUMOB pa6OTLI ¢ noMoIsio Pjaros PEKUMOB pa-
00ThbI BBIYHCIUTEIS.
HpI/I HaJIMYUU CUTHAJIOB Ha BXOJAX KaHAJIOB pacxoaad, TCMIICpAaTyp U JIaBJICHUM MMPOUCXOAUT HUX

00paboTKa W BBIMOJIHSAETCS pacdeT nmapameTrpoB. [Ipu BbIXo/e mapaMeTpoB 3a paHEE YCTAaHOBJICHHBIC
noporu (rpaHuIlbl) BO3HUKAIOT COOTBETCTBYIOIINE KaHadabHble HC, npu HaiMuuu KOTOPBIX, B 3aBUCH-
MOCTH OT 3a/IaHHBIX peaknmii Ha kaHaiabHble HC (cM. Tabnuity 3.5) HEKOPPEKTHBIH apaMeTp MOXKET
3aMEHATHCS B pacderax JIM0o JOTOBOPHBIM, MO0 MOPOTOBBIM, JIMOO HYJIEBBIM 3HaUCHUSIMU. Takke, 1o
kaHabHBIM HC MOKeT OBITh OCTAaHOBJICH CUET TEIJIOBOM YHEPTHH, TUOO MCIIOIH30BATHCS JOTOBOPHOE
3Ha4YeHue TerioBoi MomrHocTH (Wi=Wor;).

[Tpu pacuere nmapamerpoB TC Takke MOT'YT BOSHUKATh HEKOPPEKTHBIC CUTYAIMH (HAPUMED: MTPH
paznuie temmepatyp At<At_mun; At<O; HeOananc pacxonoB Mexay kaHaiamu TC). DTo NpUBOIUT K
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Bo3uukHOBeHHI0 HC TC, Haim4me KOTOPBIX, B CBOIO 0YEPE/ib, B 3aBUCHMOCTH OT 3aIaHHBIX PEaKIIUi Ha
HC TC (cm. Tabnumy 3.6), Takke MOXKET BIHMATh Ha ONPEACICHUE apaMeTPOB U MPUBOAUTH K JINOO K
OCTaHOBY CY€Ta TEIUIOBON SHEPTUH, JINOO K MCIIOIb30BAHUIO IOTOBOPHOTO 3HAUYCHHS TEIIOBOIM MOIIIHO-
ctu (Wi=W nori)

Tabnuua 3.2 ®naru pexxuMoB pabOThl BBIYHCIUTENS

Kong HaunmenoBanue Ormucanue

1 Curnan Ha Bxone UV1

2 Curnan Ha Bxone UV?2

3 Curnan na sxoae UV3
CurHai Ha COOTBETCTBYIOIIEM BXOZ€ KOHTPOJIS TUTAHUS

4 Curnan na sxone UV4

5 Curnan Ha Bxoae UV5S

6 Curnan Ha Bxone UV6

7 Curnan Ha Bxone IN CurHai Ha TUCKPETHOM BXOJ€E

8 Curnan Ha Beixone OUT CurHan Ha TUCKPETHOM BBIXOJIE

9 Pexum "I[IOBEPKA"

A Pexxum "HACTPOMKA" Nuaukanus pexxuma JocTymna

B Pexum "KAJIMBPOBKA"

C Koppeknus Bpemenu brlna BEIMOTHEHA pa3pelieHHas KOPPEKTUPOBKA BPEeMEHHU

D JleTHnii nepuon Brruncnurens ucnonp3yer netHue txs, Pxs
OTCyTCTByeT BHEIIIHEE NMUTaHUE. B TaHHOM peXuMe BBIYHCIUTENh T1e-

F ABTOHOMHBIH PEXUM PEXOAUT B PEXHUM MOHIKEHHOTO NoTpebienus. bonee moapobHo cM.
ONKMCAHUE OTIIMYHUS PAOOTHI B aBTOHOMHOM PEXHUME

Kanansueie HC, npuMeHHUTENBHO K OHOM U3 BOZMOKHBIX TPYII U3MEPEHUS [TapaMeTPOB TEILIO-
HOCcUTENS (IPUMEHUTEIBHO K OJTHOMY M3 KOHTPOJIUPYEMbBIX BHIYUCIUTEICM TPYOOIIPOBOJIOB M ITAPAMET-
POB TEIUIOHOCHTEIISI B HEM), IPUBE/ICHBI B Tadmuie 3.3.

Tabnuna 3.3
Kon HaumenoBanue Ormucanue

Ortka3 npeobpa3zoarens pacxoa. [I[pyarHamMu 0TKa3a MOTYT OBITE: OOpBIB

1 Orxas ITP JIMHUY, K/3 THHUK, cCUTHAI oTcyTcTBUe utanus [1P. [IpuunHy oTkasa
MOYKHO Y3HATh B CEPBUCHOM MEHIO IMArHOCTHKH JATYHKOB

2 [Tycras Tpyba OTCyTCTBHE TEIUIOHOCUTENS B TPyOOIIPOBOIE
OOBeMHBIHI pacxoa B KaHajle MEHbIIE COOTBETCTBYIOLIETO 33JaHHOTO pac-

3 Gv< G_otc P Y p

xoga orceuxku Gomc

OOBEeMHBIH pacxo[l B KaHayle 00JIbIIE COOTBETCTBYIOIETO 3aJAHHOT'O pac-

4 G_orc < Gv <G_min | xoma orceuxu Gomc, HO MEHBIIIE COOTBETCTBYIOIIET0 MHUHUMAIILHOTO 3HAYE-
Hus pacxoaa Gmin

OO0BeMHBIH pacxo B KaHalie 0OJIbIIE COOTBETCTBYIONIETO MAKCHMAIBHO JI0-

5 Gv>G_max
— MYCTHMOT0 3Ha4eHus pacxoja Gmax
Ortka3 npeoOpazoarens TeMnepaTypbl. [[pyurnHamMu 0TKa3a MOTYT OBITh BBI-
6 Orxas [IT xoz conpotusieHus TCII 3a rpaHuiibl U3MEpsAEMOro Iuana3ona, oo amma-
partnas ommbOka AL ITpuunHy 0TKa3a MOXHO y3HATh B CEPBICHOM MEHIO
JIMarHOCTHKH JATYUKOB
I t<t min,t>t max | Temmeparypa B KaHaje BHE 3aJJaHHOIO Juamna3ona ot t_min mo t max
Ortka3 npeoOpazoBarens napieHus. [IppanHamMu 0TKa3a MOTYT OBITh BBIXOJT
8 Orxas T1J] WU3MEPEHHOTO 3HAYCHHUS TOKA 32 TPaHMIIBI M3MEPSIEMOTo THarna3oHa, J1uoo

anmapatHas omnoka ALIIL IIpuunHy oTKa3a MOXKHO y3HATh B CEPBHUCHOM
MEHIO JUAarHOCTUKH aTYMKOB

10



SAHKOMU

AKM.408843.001 PO
HC TC 1 (TC 2) npusenensl B Tabiume 3.4.
Tabnuna 3.4
Kon | Hammenosa- Onucanue
HUE
1 Q1(2)<0 BennunHa TeroBoil 3Hepriu 3a yac MeHbliie 0
5 dP<dP min Pasnuna naBieHuit Mex 1y KaHanamu (pacroiiaraeMplii Harmop) MEHbIIE HAUMEHb-
- IIEro JOMYCTUMOTO 3HAUCHUS
3 dt< 0 Pasnuna temnepartyp Mexy KaHanamu Mesblie 0
4 dt<dt min Pasnuna Temmepatyp Mex 1y KaHalTaMi MCHBIIE HAMMEHBIIETO JOMyCTHMOTO 3Ha-
- yeHus I_min
OtpunarensHbIi HeOaTaHC PacXo10B TEIUIOHOCUTEIS B 30HE JOITyCTHMOTO 3HaYe-
Gm1(3)*Kmp . o
S Husi. YacoBoii pacxo/ B 06paTHOM Tpy6onpoBoae (GM2(4)) npessiiaet 4acoBoit
5 pacxoj B mogaroteM Tpyoomnposoae (GML(2)), Ho He Goee TOMYyCTUMOTO 3HAYE-
Gm2(4)>Gml
3) st GM(3)-Knp. HC moxet Bo3HHKATh TOJIbKO B TC ¢ OTKPBITBIM HITH 3aKPbI-
TBIM KOHTYPOM.
OtpunarenbHblil HeOaTaHC PacXo10B TEIUIOHOCUTEIS OOJIbIIE JOMYCTUMOTO 3HA-
Gm2(4)> HCHA. YacoBoii pacxon B o0patHoM Tpy6omnposoae (GM2(4)) npessbiiiaeT 4aco-
6 BO# pacxoj B mojaromieM Tpyodonposoze (GML(3)) Gomee 10MycTUMOro 3HAUCHHUS
Gm1(3)*Kmp
Gm1(3)-Kmp. HC moxeT Bo3HHKATH TOJIBKO B TC ¢ OTKPBITHIM HIIU 3aKPITHIM
KOHTYPOM
Gm2(4)*Kmp | IMonoxuTenbHbIil HebalaHC PACX0/I0B TEIIIOHOCUTENSI B 30HE JIOMYCTUMOTO 3Ha-
7 >= ueHus1. YacoBoii pacxox B mojatoiieM Tpybonposozae (GmL(3)) npeseiiaer yaco-
Gm1(3)>Gm2 | Boii pacxox B obpatHOM TpyOompoBoae(Gm2(4)), Ho He Gosee AOMyCTUMOro 3Ha-
(4 gennst GM2(4)-Knp. HC moxer Bo3uukats B TC ¢ 3aKpBITHIM KOHTYPOM.
[TonoxutenbHbIi HebaTaHC PACXOI0B TEIUIOHOCUTEISI OOJIBINE JOMYCTUMOTO 3Ha-
8 Gm1(3)> genust. YacoBoii pacxo B nmomgaromieM Tpyoomnposose (GML(3)) mpessimaet 4aco-
Gm2(4)*Kmp | Boit pacxoa B obpatHoM Tpybomposoae(Gm2(4)) 6oiee 10MyCTHMOTO 3HAYESHHUS
Gm2(4)-Knp. HC moxer Bozuukarh B TC ¢ 3aKpBITHIM KOHTYPOM
DJIEKTPONUTAHUE TEIUIOCYETYMKA WM €r0 COCTABHBIX YacTel ObLJIO OTKIIOYEHO.
D OrcyrctBue | Bo3HuKaeT mpu OTCYTCTBUH MUTAHMS HA y3JI€, a TAK)KE B ADXUBHBIX 3aIHCAX, KOTO-
NHUTaHUS pbie ObLUTH BOCCTaHOBJICHBI 32 BPeMsi, KOTOPOE MPUOOP HAXOIUIICS B OTKIIFOUEHHOM
COCTOSIHUH.
E W =Wpor | Mcmonp3yercsi TOroBOpHOE 3HaYE€HHE TEIUIOBOH MOIITHOCTH
F OctanoB TC | HakomuieHune TenaoBOM 3HEPTUU OCTAHOBIEHO
9,A,B,C Peseps

Peaknun Ha kanaanubie HC.

B 3aBucumMocTH oT TpeOyemMoro anroputMa paboThl BEIYUCIUTENS MOTYT OBITh 33JJaHbl CIIEIYIO-
IMe THMBI peaknuii Ha kaHaJabHble HC, nmpuBenennbie B Tabimie 3.5.

Tabnuna 3.5

HC

Tun peakuuu

3HayeHHe
paBHO TIOpO-
TOBOMY

Her
TecTa

Ocra-
Hos TC

Her peakuuu
(Uugukarmus HC)

3HaueHue paBHO |3HAUYCHUE

W=Wpor
JoroBopaomy | pasuo O

Otka3 ocuoBHoro [1P ™1

Ortka3 KOHTposibHOro I1P "2

ITycras Tpy6a 3

Gv<G_otC

G orc<Gv<G min

Gv>G_max

Otkas IIT

t<t min, t >t max

Orxkas I1/]

o ° °

*1. JlelicTBHe IIpu 0TKa3e ocHOBHOro I1P, yuacTByromero B (popMylle pacdeTa TEIIOBON SHEPIUH;

"2 JleiicTBUe NpH OTKa3e KOHTPOoJbHOTro ITP He yuacTBymomero B popMyJie pacueTa TEIIOBON SHEPTHHY;

"3-TIpu HC Ilycmas mpyéa, 3HaueHue pacxojia IpupaBHuBaeTcs k O, MCKIIF0Uas BO3MOXHBIA camoxon I1P;

"4 —TIpu peaxuuu Hem mecma npu HC Omka3 ITJ], ucnonssyercs P_jor 3Hauenue napienus, popmuposanue HC
Omkas3 IT/] He TpOUCXOANUT
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Peakuuu na HC TC1(TC2).
B 3aBucumoctu ot TpeOyeMoro ainroputrma padoThl BEIYMCIUTEINS MOTYT OBITh 33JaHbl CIEIYIO-
e Tunbl peakmuii Ha HC TCL(TC2), npuseneHubie B Tadiuie 3.6.

Tabnuna 3.6
Tun peakuuu
HC Her | Uanukamus | OcraHoB M1=M2=
Tecra HHC i TC W=Wnor (M1+M2)/2 M1=M2 M2=M1
Q1(2) <0 . o .
dP<dP_min ° ° ° °
dt<0 ° ° ° °
dt <dt_ min ° ° ° °
OTCyTCTBHE IUTAHUS ° ° °
GM1(3)*Kmp >= Gm2(4) > Gm1(2) ° ° ° ° °
Gm2(4)> Gm1(3)*Kmp ° ° ° °
GmM2(4)*Kmp >= Gm1(3)> Gm2(4) ° ° ° ° °
Gm1(3)> Gm2(4)*Kmp ° ° ° °

[Ipu BeIOOpe peakuuu “Het Tecta”, TectupoBanue HC He ocyiiecTBiIsIeTCS U COOTBETCTBEHHO
nanHast HC He BO3HMKaeT.

3.5 Oprausl yrpasieHus, MHIAKAIIMA 1 KOMMYTAIMHA BBIYACIUTENCH (CM. MpUIoKeHHEe A).

Busyanuzanus uHpopManuu OCYIIECTBISIETCS Ha JIBYXCTPOYHOM, LIECTHAALIATUCHMBOJIBHOM
JKKU Ha nepenneii manenu npudopa. Tam jxe paciookeHbl mecTh KHOMOK (cM. 11.6.5), npeaHazHaueH-
HBIE JUIsI Pa0OTHI C MEHIO prbopa. IHAMKATOPOM HAIWYMSI HUTAHUS CIY>KUT CBETOJIMO]T, HAXOAALIHIACS
IOJI ITPO3pavyHON KPBIIIKOM KOpIlyca ciaeBa oT HnHAuKaTopa. KHomnka ||HACTPOI\/JIKA|| u Brika XP4 (s
YCTAHOBKH JKAMIICPOB) PACIIOIOKECHBI HA ThUTbHOM CTOPOHE OJIOKA BBIYHUCIIUTENS M CIIYXKAT JJIs BXOa
B pexxum HACTPOMKA, IOBEPKA u KAJIMBPOBKA (cm 11.3.6). JInsa noaxmoyenus k 11K, mMo-
JIeMy Pa3IMYHBIX YCTPOUCTB XpaHEHUs U MepeHoca JaHHBIX WU HHPOPMAIIMOHHOM CETH CIIy»KaT pa3b-
eMbl UHTep(dencoB.

Jns monkmtouenus K [P, 1T, IT/1, a Takke BXOJHBIX U BBIXOJIHBIX CUTHAJIOB BEIYUCIIUTENS CITy-
KaT KJIEMMHBIE KOJIO/IKH, YCTAaHOBJIEHHBIE B OJI0Ke KOMMYyTauuu. J{Js MOJKIIOUEHUS BHEIIHETO MUTa-
HUS IPELyCMOTPEHBI OTAENIbHbIE KIIEMMBI.

3.6 Pexxumbl pabOThl BEIYUCIUTEIS.

Boruncnutenu Moryt paboTaTh B OJHOM U3 CIEIYIOIIMX PEKUMOB!

PABOTA — OcHOBHOI1 peXuM pabOTBHI.

Beruucnurens oCylmecTBIsIeT U3MEPEHUE, pacyeT U HAKOIUIEHUE apXUBHBIX TaHHBIX.

Jnst mpocMoTpa AOCTYIHBI BCE JaHHBIE.

JI1st ©'3BMEHEHM S TOCTYIHBI [TapaMeTpPhl, HE BIUAIOIINE HA METPOJIOTMYECKUE XaAPAKTEPUCTHUKHU.

IMOBEPKA — Pexum npeHa3sHaydeH JJ1sl TOBEPKHU BerarcauTes. [lepexo1 B JTaHHbBIM PEXKUM OCY-

mectnisiercs u3 pexuma PABOTA ycranoBkoii pxammnepa Ha 11 u 2 Buiku XP4, pacrnionoXeHHOH noj
KOJIIAYKOM M 3aIlUIIECHHON OT HECAHKIIMOHUPOBAHHOIO IOCTYIIA TNIOMOO# moBeputeis (cM. [Ipuiosxke-
Hue A).

[Ipu BX0z€ B 3TOT peXUM MOKa3aHUs CYETUUKOB TEIIOBOM SHEPruu, MacChl U 00beMa OOHYIISI-
I0TCS, U HAKOIJIEHUE JIAHHBIX HAUMHAETCS C HYJIEBBIX 3HaueHH. COpOC CYETUMKOB TaK¥Ke MPOUCXO-
JUT MPY HAXKATUU KHOIIKU HACTPOMKA .

Beruucnurens oCylmecTBIsIET U3MEPEHUE U PACUET TEKYIIMX [1apaMeTPOB.

HakonuieHne apXuBHBIX JaHHBIX HE OCYIIECTBIISAETCS.

OTkiro4aroTCst peakuu Ha rmoporossie kananbHeie HC (cM. Tabnuiy 3.5).

OTkiro4yaeTcs TECTUPOBAaHUE JIMHUI KaHAJIOB Pacxo/a.

IIpu BBIXOJE U3 peXKUMa BOCCTAHABIMBAIOTCS [TOKA3aHUS BCEX CYECTUMKOB, 3aJaHHBIC TUIIbI peaK-
it Ha moporoBble kaHanbHble HC U TecTupoBanue (eciau ObUIO 33JaHO) JIMHHUK KaHAJIOB pacxo/a.

Beixon u3 pexxuma IIOBEPKA ocymiectBiisiercst ynanenuem pxamiepa ¢ -1 u 2 Bunku XP4.
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HACTPOMKA — PexuM Inpe/iHAa3HAYEH IS BBOJAA HACTPOCUHBIX MApaMETPOB (CM. TaGIMIIBI
6.1....6.3). [lepexon B pexxum ocymectisercs U3 pexnma PABOTA kpaTkoBpeMEHHBIM Ha)KaTHEM Ha
KHOIIKY || HACTPOﬁKA||. B o6oux ciydasx pexum akTUBU3UpyeTcs Ha 5 MuH. /L1 Toro yto6s! mpubdop
MIPOJOJIKANl HAXOAUTHCS B JAHHOM PEKHME, Ollepalltio Nepexoa He00X0AUMO TOBTOPHUTD.

BbruncnuTenp oCylecTBIET U3MEPEHHE, PACUET U HAKOIIJICHUE apXUBHbBIX JaHHBIX.

Jl1 mpocMOTpa IOCTYIIHBI BCE JaHHBIE.

Jlnist u3MEHEeHUs: JOCTYIHBI BCE MapaMeTphl uepe3 MEHI0 Ipubopa u uHTepdeiic 3a HCKII0UeHUEM

KaJIMOPOBOYHBIX.

Beixon n3 pexnma HACTPOMKA npoucxoauT aBTOMATHYECKH 110 HCTedeHuH 5 MunyT. Ilpu
BBIXOJZIE U3 peXHUMa COXPAHAIOTCS IapaMeTpbl, U3MEHEHHBIE B IIPOLIECCE HACTPOUKH.

KAJIMBPOBKA —Pexxum npeHazHadyeH AJ1s HACTPOUKH U KalnOpoBKU Beruuciurens. [lepexon
B IaHHBIN pexxuM ocyecTisercs u3 pexuma PABOTA ycranoBkoii jxammnepa Ha 3 U 14 Buiku XP4,
3aIlUIIEHHON MI0MOOM MOBEPUTENS OT HECAHKLIMOHUPOBAHHOTO JIOCTYTIA.

BbruucnuTens ocymecTBiseT U3MepeHne KanuOpyeMbIX TapaMeTpoB;

BoruncnuTenb ocylecTBIsSE€T U3MEPEHHE, pacueT U HAKOIIJICHHE apXUBHbBIX JaHHBIX.

Jljis n3MEeHEeHUs JOCTYIHbBI BCE MMapaMeTpbl, B TOM YUCJIE U KATMOPOBOYHBIE;

JloCTyTIHBI CEpBUCHBIE U TECTOBBIE PEKUMBI PAOOTHI BEIUYMCIUTENSA

Beixon u3 pexnma KAJIMBPOBKA BrimonHsieTcst ynaneHuem Jpkammepa ¢ -3 u 4 puiku XP3.

[Ipu BbIXOJE U3 peXKUMA COXPAHSIOTCS MTapaMeTPbl, U3MEHEHHBIE B MTPOLIECCE KAITUOPOBKH.

KoHTposib 4acTOTHI KBapLIEBOr0 pe30HATOPA MPEIHA3HAYEH JUIS ONPEEIICHNS IOTPEMIHOCTH U3Me-
PEHMII CyTOYHOIO BpEMEHHOT'O NHTEPBAJIA U IPOBEACHUH ITOBEPKU. BKiItoueHne pexuma BbIBOJA Ya-
croThl kBapiesoro reueparopa (RTC 32 k') na Beixogq FOUT ocymectsisiercst B pexume KAJINB-
POBKA ¢ nomomusto nporpammsl “ TBK Kondurypatop”. Beixon 3 pexuma npoucXoIuT MPH CHATHH
mxamnepa ¢ BWiIKd X P3 uimu o ucredeHnn S5 MuHyT

4 MAPKHUPOBKA U IINIOMBUPOBAHMUE

4.1 Ha kopmyce BIYUCINUTENS HAHECEHBI CIEAYIOLUE MAPKHUPOBOUHbBIE 0003HAYEHUS:
HaMEHOBaHME UCIIOIHEHU proopa,
3aBOJICKO HOMED;
3HAK YTBEP)KJEHUS THIIA;
TOBApHBIN 3HAK MPENNPUITUSI-U3TOTOBUTES.

4.2 BpaUCIUTENH TNIOMOUpPYETCS 2 KIeiMaMu,

kieiimom OTK mpu Bellmycke U3 MPOU3BOACTBA U I1OCIIE PEMOHTA;

KJICHIMOM MOBEPUTEJIS IPU €r0 MOBEPKE.

OTTHCKH KJIEHM HaHOCSTCS Ha MJIOMOMPOBOYHYIO MacTy. PacnonoxkeHnue yamek i mioMOupo-
BaHMs npuBeacHO B [Ipunoxennn A.

ITpu noBepke, MpH MPU3HAHUYU U3/ETHSI TOJHBIM K IPUMEHEHUIO, BBIYUCIUTEIb INIOMOUPYIOT OT-
THUCKOM KJICHiMa TOBEPHUTENSI U ACTAIOT OTMETKY B IacIOpTe.

4.3 C penplo 3alIMTHl OT HECAaHKIIMOHUPOBAHHOI'O BMELIATEIbCTBA B PAOOTY BBIYUCIMUTENS MPHOOP
MOJUIEXKUT IUIOMOMPOBAHUIO TEIJI0CHA0XKAarOIel opraHu3anue.

[TnomOupoBaHue OCYILIECTBISAETCS TyTEM IIPOIYCKAHUS TPOBOJIOKH B OTBEPCTHUS YILIEK U YCTAaHOB-
KON HaBeCHOM IIOMOBI B cOOTBeTCTBUU C [Ipunoxenuem A.
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YACTD || UCIIOJIB30OBAHME 110 HASHAYEHUAIO

5 DKCHIYATALIUOHHBIE OI'PAHUYEHUA

5.1 BHHUMAHUE! HEJIb3S PACIIOJIAI'ATb BBIYUCJIMTEJIb BBJIN3M MOIIHBIX NCTOY-
HUKOB 3JIEKTPOMATHUTHBIX I[MOJIEU (CUJIOBBIE TPAHC®OPMATOPHI, DJIEKTPOIBU-
'ATEJIU, HEDKPAHUPOBAHHBIE CUJIOBBIE KABEJIN U T.I1.).

5.2 B nomemieHuH, T1e SKCIUTYaTUPYETCS BEIYUCIUTEIND, HE JIOJDKHO OBITH CPEIbl, BEI3BIBAIOIIECH KOP-
PO3HUI0 MAaTEPHAIIOB, U3 KOTOPBIX OH M3TOTOBJIEH, a TAK)KE KOHICHCALIMK BJIArOCOACPKAHMS OKPYKaro-
1IETO BO3yXa.

6 MOAI'OTOBKA K 5KCIIVIYATALUA

6.1 Mepsl 6e3onmacHOCTH

K pabote ¢ BIYMCIUTENSIMH AOMYCKAKOTCS JIMIIA, MPOIIEANINE HHCTPYKTaX Ha pabodyeM MecTe U
MMEIOIINE TPYIITY 110 3JIEKTPOOE30acHOCTH He HUKE BTOPOH.

[Tpu nuTaHNK BRIYUCIUTENEH OT BCTPOSHHOM OaTapen onacHsbIi (GakTop 1o 3J1eKTpoOe30macHOCTH
OTCYTCTBYET, T.K. UCIIOJIb3YETCS IIOHWKCHHOE HaMpsDKEHUE 0e301acHoe IS )KU3HU TIepCcoHaIa.

[Ipy muTaHUK BBIYKMCIUTENEH OT BHEITHETO CETEBOT0 UCTOYHUKA HANPSHKEHUS, IPU BHITIOTHEHUH
BCEX BUIOB pa60T C BBIYHUCIUTCIISIMU OOJIKHBI CO6J'IIO)IaTI)C$I HeﬁCTByIOIHHG «HpaBI/ma TEXHUKU Oe3-
OTMACHOCTH IPH IKCILTyaTallly JIEKTPOYCTAHOBOK MOTpeduTeneii» u «lIpaBuina TeXHHUECKOH dKCILTya-
Tl JIEKTPOYCTAHOBOK MTOTPEOUTEIICH».

[To cnoco0y 3amUTHl OT TOPAXKEHUS dNEKTPUIECKHUM TOKOM BBIYUCIUTEIh OTHOCUTHCS K KIIACCY
[l mo TOCT 12.2.007.0-75

OTtcoenuHeHne U MPUCOSAMHEHNE OJIOKA BEIYUCIUTENS TOJDKHO OCYIIECTBISTHCS TOJBKO MIPH OT-
KIIOYCHHOM BHCUIHEM ITUTAHUU.

Ipumeyanue - 6610y omcymcmeus 8bl0POCca 8 OKPYICaArouyo cpedy 8peOHbIX 8eUecmas, GblUUCTU-
metb AGIAEMC s IKOIOSUYECKU YUCBIM NPUOOPOM.

6.2 OO0muue TpedoBaHUS

[epen HavyagoM MOHTa)a HEOOXOAMMO MTPOBECTH BHEITHUI OCMOTP HM3/E/IHS, IIPH STOM IIPOBEPSI-
eTcs.

OTCYTCTBHE BUIMMBIX MEXaHUYECKUX MMOBPEKICHHIA;

COCTOSIHUE COCTUHUTEIbHBIX PA3bEMOB U KJICMM;

Haymyre oTTUcKoB KieiiM OTK mpeanpusaTHs-u3roToBUTE S U IOBEPHUTEIS Ha TIOMOaXx.

Ipumeuanue - [locre npebvlsanus goluuciumens nPU OMPUYAMENIbHLLX MEMNePamypax, coomeem-
CMBYIOWUX YCIOBUIM MPAHCNOPMUPOBAHUSL, €20 HEODX0OUMO 8b10ePIAHCAMb 8 OMANIUBAEMOM NOMEUJeHUU
He menee 24 yacos.

6.3 MoHTaX BEIYHUCIATESL
MOoHTa BBIYUCIUTENS POU3BOAUTH B yIOOHOM JIJISl CHATHS MTOKA3aHUN MECTE U PEeKOMEHyeTCs
BBIMOJIHUTH B 3aIIUTHOM miKady (KoKyxe), 00eCIeynBaroieM HeOOX0IMMYIO CTEIIEHb 3aIUTHI.
BrruncnuTens nMeeT BepTUKaAIbHOE UCTIoNHeHue. Pekomenryemas Boicota yctanoBku 1,4...1,6 m
OT I0JIa.

6.4 TloxkimroyeHre U3MEPUTENBHBIX TPeodpa3zoBaTesie, IMCKPETHBIX BXOI0B U BBIXO/A.

[MomxmroueHne K BBIYMCIUTEIIO M3MEPUTEIBHBIX MpeoOpa3oBarTenell BBIMOIHSICTCS B COOTBET-
ctBuu ¢ IIpunoxxenuem B.

[TomkmroueHne K BBIYMCIUTENIO MPeoOpa3oBaTesieil pacxoa U JAaBICHUS PEKOMEHIYETCS BECTH
IBYXKHIIBHEIM KaberneM cedenneM He MeHee 0,2 MM, JIMHA TMHEH CBA3M MEXKITy NPeoOpa3oBaTeIaMu
U BBIYMCIIMTENEM He 10JbkHA npeBbimaTh 300 M, pu conpoTuBieHuH kuiibl He 6oaee 30 Om.

[TomxmroueHne K BEIYMCIUTEIO TEPMOIPEOOpa3oBaTesel caelyeT BEeCTH 0 YeThIPEXITPOBOIHOM
cxeme,4-X KUIBHBIM KabeneM ceuenneM He Menee 0,2 Mm2. JITMHA TMHUM CBA3U MEXKILY TEPMOIPE0s-
pasoBarereM U BhIYUCIUTENEM He oykHa rnpeBbimats 300 M, TP COMPOTUBIICHUN Ka)IOH JKUIIBI Ka-
6emst He 6onee 30 Om. Kaxias sxuna kabenst 10JKHA ObITh LEJION 4acThlo, T.€. He IOJDKHA UMETh HUKa-
KHX IPOMEXYTOYHBIX coeauHenuii. [Ipu paccTossaum 1o TepmornpeodpazoBareneii 6onee 10 M nm npu
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HAJIMYMH TPOMBIILIICHHBIX PAIUOIIOMEX COCIUHUTEIbHBIC IHHIUHA PEKOMEHIYETCS IIPOKIIabIBATh B MeE-
TaJIOPYKaBe, MPU 3TOM 3a3eMJICHHE METAJUIOPYKaBa JIOMYCKAETCSI BBITIOJIHSITh TOJIBKO CO CTOPOHBI BbI-
YHCTUTEIIS.

Ipumeuanue - Jlunuu cés3u yKazannvle evluie, HeOOX0OUMO PACNOAAZAMb OMOCILHO OM CUTLOBLIX
anexmpuueckux yenetl ¢ nanpsicenuem 220/380 B, vacmomoi 50 I'y.

[TonxaroueHue yCTpOHCTB K JUCKPETHBIM BXOAY U BBIXOAY BBIUHCIIUTEIIS PEKOMEHYETCSI BECTH
JIBYXKHIJIBHBIM KaOenieM ceueHueM He menee 0,2 MM? IpY JUTHHE JTUHUH cBsi3u He 6oree 300 M.

OpraHu3anys IUCKPETHBIX BXOJOB M TMCKPETHOTO BBIXO/Ia MPHBEIeHAa Ha pUcyHKe 6.1.

Opranuzanus BX00B AJis1 KOHTpouisd nutaHus 11P Opranuzanus AuckpeTHoro Beixoga OUT
UV1... UVé6
1
Lemns @ Jl%d
UV1..6[ + x GZ -
UV1..6]| -
@ Ilemnb
Opranuzanus auckpetHoro Bxoza IN > \_ + | ouT +
@z =) &
Iens %) ] OuT -
1xOm
IN+ | + 11— CPU
1]

Pucynoxk 6.1
[Tpr MOIKITFOYEHUHN BBIYUCIUTENST HEOOXOAMMO IMPOCIEIUTh 32 TEM, YTOOBI KOHIBI MPOBOJIOB
OBbUIN TUIOTHO 3a)KaThl BUHTAMU KJIEMMHON KOJIOJIKM U HE KacalluCh JIpyT Apyra.

6.5 Pabora c MEHIO BBIYHCIHUTES, TPOCMOTP U PEAAKTUPOBAHUE ITAPAMETPOB

MeH10 npeHa3Ha4YeHo U1 IPOCMOTPA TEKYIIMX U ApXUBHBIX [1ApaMETPOB, a TAKXKE JUI PEJaKTH-
pOBaHUs HACTPOECUHBIX IAPAMETPOB HEIIOCPEACTBEHHO C MOMOLIbI0 KinaBuaTypsl ¥ JKKM. Menro nipen-
CTaBIsIeT cOOOM MEpapXUUECKYIO JIPEBOBUAHYIO CTPYKTYpy. Bce pparmMenTsl MeHIO, B OCHOBHOM, CO-
CTOSIT U3 THUIIOBBIX 3J€MEHTOB. HaBuranus u perakTupoBaHUE OCYIIECTBIISIETCS MPU MOMOIIY KHOIOK
CO CJIENYIOLIEH MHEMOHUKOM:

1 - Baeso O - Brpaso A - Beepx O - Buu3 O - Beixon A - Beox

Crpykrypa mento TBK npusenena B [Ipunoxenuu I
Haxatue Ha KHONIKY MOXeT OBbITh:

KpaTkoBpeMeHHbIM (MeHee 1 ¢)

mmutensaeM (Oostee 1 ¢)

C ynepxuBanueM (6osee 1 ¢ u yaepKuBaHUEM HaXKaTO#)

KoHeuHBIM 3JIEMEHTOM Ka)KJI0M BETBU J€pPEBa MEHIO BCETHA SIBISAETCS DJIEMEHT, CIYKAIUN JUIs
IIPOCMOTpa MM pellakTUpOBaHUs Mapamerpa. s mepexona Kk TpeOyeMOMy 3J1€MEHTY HEOOXOIUMO
IIPOMTH MO OIpEAEICHHON BETKe Ha TpeOyeMblil ypoBEeHb MEHIO. MEHIO pa3HbIX YPOBHEN MOXKET ObITh
CJIEYIOLUX BUJOB!

HymepoBaHHBIH CIIHCOK
ukauyecKuii CNUCOK

HymepoBaHHBIH CIIUCOK — IPEIHA3HAYEH [T [IEPEX0/IA K DJIEMEHTY WM MEHIO HUKECTOSILETO
ypoBHs (asiee Mo TEKCTy — «IOIMEHI0»). Ero 0COOEHHOCTBIO SIBIISIETCS TO, YTO BCE AJIEMEHTHI WU
Ha3BaHUs [TOAMEHIO IPOHYMEPOBAHBI, YTO IO3BOJISIET OPUEHTUPOBATHCS IO HOMEPY AIeMeHTa. B neBoi
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yactu JKKU kypcop P> yka3biBaeT, Ha Kakoi 3JIEMEHT WJIM IIOJIMEHIO Oy/IEeT BBINOJIHEH nepexo. B mpa-
Boif yactu J)KKU nonsyHok oToOpaxkaeT ob1iiee 1mojioskeHre Kypcopa B CIIUCKe

Ipu HaXkaTHH KHOMOK MO Kypcop IepeaBUraeTcsi BBEpX WIIM BHU3, a [P HAXKATHH KHOIIOK 1 O
KYPCOp TIEPEX0/INT K IEPBOMY MIIM TIOCIEIHEMY JIEMEHTY cricka. IIpn HaxaTiu KHomkn A ocylecTs-
JISIETCS TIEPEXOJT K BEIOPAHHOMY 3JIEMEHTY MJIHM IOAMEHF0. [Ipy [INTEIHOM HaKaTHH KHOITOK A O BEI-
MOJTHSIETCSI TOBTOPHOE JICMCTBUE 3TUX KHOMOK. J[J1s1 BO3BpaTa Ha BEPXHHI YPOBEHb MEHIO HEOOXOTUMO
Ha)kKaTh KHOIKY O.

Ipumeuanue - Ipu onumenvrom naxcamuu Ha KHonKy O sviuuciumens nepexooum 6 2nasnoe (kop-
Hesoe) MEHIO U3 100020 NOOMEHIO U PEXNCUMA.

»1l. Texyume
2. ADXMBEL

—_—l
_r

2. lapameTps TC
»3. Peakumm

I
&

HI/IKJII/I‘-IGCKI/Iﬁ CIMUCOK— IIpEAHASHAYCH 1A Ooutee y,ZlO6HOFO O6XO)18. TPYIIIIbI 3JICMCHTOB.

Kanan V2 Kaunan V3
<:>|| 0.001 % ymn || (= || 0.001 1% ymn || —

[Tpu HaXkaTHK KHOMOK 1 O OCYIIECTBISACTCS MEPEX0/] K MPEbIIYIIEMY UIIH MOCIEYIOIEMY dJie-
MeHTy. Tak Kak CIHHMCOK HUKJIMYECKHid, TO IPH ero 00Xoje, Mepexo OT MOCISTHEro IEMEeHTa OCy-
LIECTBIIAETCA K MEPBOMY M HA060poT. IIpH HaXKaTHM KHOIKM A OCYIIECTBIAETCS NEPEXoi B PEXHM
peIaKTUPOBAHKS TEKYIEero 3jaeMenta (cM. Hioke). [ Bo3BpaTa Ha BEPXHHI ypOBEHb MEHIO HE00XO-
JUMO Ha)XKaTh KHOMKY O.

DIIeMEHTBI MEHIO CITy’KaIlHe TS TPOCMOTPA WK PEIaKTUPOBAHHUS TAPAMETPOB MOTYT OBITH Clie-
AYIOLIUX BUIOB:

DJIeMEHT ¢ YHCI0BBIM 3HAYEHHEM,;
DJeMeHT ¢ AaToii/BpeMeHeM;

DJIeMEHT € MepevncasieMbIM 3HAYeHHEM;
Dj1eMeHT ¢ OMTOBBIM 3HAYEHHEM.

I[Tpu epexoie K 3JEMEHTY MPOCMOTPa U PEAaKTUPOBAHMUS ITapaMeTpa, B BEpXHEH CTPOKe 0ToOpa-
KaeTCsl Ha3BaHUE MapaMeTpa, a B HIKHEH ero 3HaueHue. 3HaYCHUE apaMeTpa IpH IPOCMOTpe 0OHOB-
JIETCA KaXXIbIC 2 CCKYH/bI. HpI/I HaXaTuM KHOIIKH /5\ OCYHICCTBIIACTCA IEPEXO] B PEIKUM PCAAKTHPO-
BaHUS TEKYLIEro dyeMeHTa. [lepexo/ OyIeT OCYIIeCTBIICH, €CIH IEMEHT NpeIHa3HAUCH ISl PeIaKTH-
POBaHMSI U PEXUM pabOThl 00ECIIEUNBAET YPOBEHb JOCTYyINa, HEOOXOAUMBIH JIsl pa3peleHus pelakTh-
pOBaHUsI, B IPOTUBHOM CITy4ae Mepexo/l B YKa3aHHBIN PEKHUM HE MTPOU30MICT.

DJIeMEHT ¢ YHCJIOBBIM 3HAYEHHEM — [IPETHA3HAUCH IS TIPOCMOTPA WITH PEIaKTHPOBAHHMS THC-
JIOBOTO MapamMeTpa. 3HaueHHe napameTpa MOXKeT ObITh C pa3MEPHOCTHIO, KOTOpasi BCEr/1a PacioyiokKeHa
B KOHIIE CTPOKH. Pa3jeneHue nenoi u qpoOHON YacTH YUCICHHOTO 3HAYCHUS] 0TOOpakaeMoro mapa-
METpa OCYIIECTBIISICTCSI CHMBOJIOM TOYKA.

G _nmorl Pacxonm Qi
30. 000 ™3/ u 18. 232 v/ u

WNHunukanuen nepexona B peKUM PEAAKTUPOBAHUS CIIY)KUT KypCcOp B BUJAE NTOAYEPKUBAHUsA, KOTO-
PBIN MOSIBIISIETCA [TOJ1 ITepBON (PO 3HAYCHMUS.

G morl
30. 000 M3/ u
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Kuonkamu 1O Kypcop MepeIBUTaeTCst BJIEBO WITH BITPABO TI0 BCEH HIDKHEH CTPOKE 3a UCKITIOUE-
HHEM 3HAKOMECT C Pa3MEepPHOCThIO 3HaueHHs. KHonkamu MO OCyIecTBIsAETCS IUKIMISCKUiA epedop
udp u 3HaK0B. [Ipu UIHTETHPHOM Ha)XaTHH KHOTIOK MO O BBIMOIHSAETCS TIOBTOPHOE JEHCTBUE ITHX
KHOTMOK. J[JIs [IeN0UnCIIeHHBIX MapaMeTpoB JocTynHbl ugpsl oT O 1o 9 u npoben. [ng napamerpos,
KOTOpBIE MOTYT UMETh OTPHIATEILHOE 3HAUCHHUE JJOCTYIIEH CHMBOJI 3HaKa «-». Tak Kak BBIYUCIUTENb
NoJAep>KUBaeT (hopMaT YKCell C IUIABAKOIIel 3amsIToi A7 BBOAA TOCTYITHBI CUMBOJIBI «,%,<«->,«€» IS
oTOOpaKeHHsI MAaHTHCCHI YKclia U Moka3aTens crernenu, Hanpumep 1.23e05. Tlocne penakTupoBaHus,
JUIA BBOJIA 3HAUYEHHMS, HEOOXOIMMO HaxkaTh KHONKy A. Eciu HOBoe 3HaueHHe BBEJIOCH, TO Kypcop HC-
Ye3HeT U OyIeT 0TOOpaXEHO HOBOE 3HAUEHHE MapaMeTpa. B HEKOTOpBIX mapaMeTpax mpoBEpsIETCs qra-
Na30H BBOAMMBIX 3HAUEHUI U IPU BBIXOJIE 3a €r0 IPAHULIBI TOSIBUTCS COOOIIEHUE!

BregmTe 4YUmMcIJIoO OT

1. 05 mo 100

I0CJI€ Yero, IPU Ha)KaTUU Ha JII00YI0 KHOIIKY, IPOM30MIE€T BO3BPAT K IPOCMOTPY 3TOro napamerpa. s
OTMEHBI PEJaKTHPOBaHMs HEOOXOAMMO HakaTh KHOMKY O. O BbIXOZE M3 peXHMa MOKHO CYIHTH IO
MCUE3HOBEHHHU Kypcopa u 0TOOpaXeHUH MpekHero (He M3MEHEHHOT0) 3HAYCHUS ITapaMeTpa.

DJeMeHT ¢ JaToii/BpeMeHeM — peHa3HAuCH Ul IPOCMOTpPA WM PeIaKTUPOBAHUS MapamMeTpa
C JaTOM UJIM BpeMEeHEM. DJIEMEHT 10 CBOEH (yHKIIMOHAILHOCTHU ITIOBTOPSET 3JIEMEHT € YMCJI0BBIM 3HA-
yeHueM. OcOOEHHOCTBIO 3JIEMEHTA ABISETCS TO, UTO MPH Mepedope Hudp UCKIIOYAIOTCS 3aBEI0MO He-
BEpHbIC YMCIIa HA ONPEJEICHHbIX 3HaKoMecTax. [Ipu BBoJe BpeMEeHH M AaThl IPOUCXOAUT MPOBEPKA
KOPPEKTHOCTH BPEMEHHU U JaThl [10 BHYTPEHHEMY KajieHAaplo. [Ipyu HeBepHO yCTaHOBIIEHHOM 3HAYEHUH,
BBOJ] HE OyJIeT OCYILIECTBJIECH, [TI0Ka HE Oy/IeT yCTaHOBJIEHO KOPPEKTHOE 3HAUEHUE.

JaTa Bpemsa
18/ 04/ 16 12: 14: 30

DJIeMeHT ¢ nepevynciaseMbIM 3HaYeHUeM — [TPeIHa3HaueH JIJIsl IPOCMOTpa WM PeAaKTUPOBAHUS
napameTpa ¢ MHJIEKCHBIM 3HaueHHeM. B anemeHTe oToOpa)kaeTcsi TeKCTOBas paciiuppoBKa MHAEKCA
3HAYEHUS MapaMeTpa.

Kaunasa t3 CxropocCThb
Pt 500( 0. 00385) 19200

I/IHI[I/IKE[I_[I/ICI\/’I nepexoaa B pCixkKuM pCAaKTUPOBAHUA CIIYKAT CUMBOJIBI 11O KpasiM 3HAYCHU . B kaue-
CTBC CUMBOJIOB MOT'YT OBITH CTPCIIKU UJIW BCPTHUKAJIbHAA 4€pTa. CTpenKa YKa3bIBA€T YTO BO3MOKHO BbI-
6paTB OpeaAbIAYyHICC NI MOCICAYIOIMICC 3HAUCHUC. BepTI/IKaJ'ILHaﬂ qepTa CJICBa WJIM CIIpaBa yKa3bIBACT
qTo TGKYHII/II\/’I HHJCKC IMapaMeTpa ABJIACTCA IIEPBbIM HUJIN MMOCICIHUM.

Kaunas t3 Kauas t3
<« Pt 500(0. 00385)» < 5OOH(0.00391)I

Kuonkamu 1O ocymectrisiercs iepebop 3Hauennii. Knomkamu MO 0CymecTBIsIETCS MEPEX 0/
K IEPBOMY WJIM NIOCIIETHEMY 3HAUCHUIO. [IpH [UTUTEIbHOM Ha)KaTHH KHOMOK I O BBIMOJIHACTCS IIOBTOP-
HOe JieiicTBUe 3TuX KHOMOK. [locie penakTupoBanust Jjisi BBOJIa HOBOT'O 3HAYE€HUs HEOOXOIUMO HaXaThb
kHOnKy A. Ecli HoBoe 3HAaueHHE BBENOCH, CHMBOIIBI HCUE3HYT, H OyJIeT 0TOOPaKEHO HOBOE 3HAUCHHE.
JInst OTMEHBI peIaKTUPOBAHUS HEOOXOAMMO HaXaTh KHOMKY O. O BBIXOJIC U3 PEIKMMA MOXKHO CYTUThH
10 MICYE3HOBEHHIO CHMBOJIOB, H 0TOOPaKEHUH NPEXHETo (He N3MEHEHHOT0) 3HAYCHHUS ITapaMeTpa.

JJIeMeHT ¢ OMTOBBIM 3HAYEHHEM — [IPEHA3HAUYEH ISl IPOCMOTpa WM PEJAKTUPOBAHUS Hapa-
METPOB, 3HaUEHHE KOTOPBIX YCTaHABIMBAETCS MOOUTHO, Hanpumep: ¢iaros, macok mimu HC. Kaxeiii

17



AKM.408843.001 PD SAHKOMMW

out orobpaxaet 3HadeHue ¢urara uiau HC. DneMeHT 1mo3BossieT 0To0pakaTh TOJIbKO 16 OuT mapamerpa,
MO3TOMY JIJISl IPOCMOTPa U peJaKTUpPOBaHUs 32-OMTHOTO MapaMeTpa UCHOIb3YIOTCS 2 AIEMEHTa OOUH
s Miaaamux 16 owr, BTopou i crapmux. Eciu OMT B mapamerpe YCTaHOBIICH, TO BBIBOJUTCS €T0
HoMep (KOJT), UHAYE BBIBOJAMUTCS MPOUEPK &>,

BkJi. dmisTpa

-2-45---

WNunukanueit nepexoaa B pexuM peAakTUPOBaHUS CIIY>)KUT Kypcop B BUJE MTOTYEPKUBAHUS, KOTO-
Pblii TTOSIBIISIETCS TIO/1 IepBOi tnudpoit (0utom) 3HaueHus. [Ipy HaXKaTHH KHOTIOK I O KypCOp Mepe/iBu-
raercs BJI€BO WJIM BIIPaBO 10 3HAKOMECTaM HIKHEN CTPOKH, I/ie 0TOOpaxeHbl, OuThl napamerpa. Kunomn-
kamu MO 0CyIIECTBISIETCS YCTAHOBKA WITH CHsATHE OuTa. [IpH JITHTEIbHOM HaXKaTUH KHOMOK MO O
BBITIOJIHSAETCS IOBTOPHOE JIEHCTBUE 3TUX KHOIIOK.

HexoTtopsbie 371eMEeHThI C OUTOBBIM 3HAUEHHEM UMEIOT TAaK)Ke albTEPHATUBHBIN PEKUM IIPOCMOTPA
U pelakTUPOBAHMS - TaK HAa3bIBAEMbII «kapMaH». B «kapmane» OuThI, IpeACTaBIEHbI B BUJIE CIIUCKA C
TEKCTOBOI paciudpoBKoii. {11 BX0/Ia B «KapMaH» HEOOXOIMMO JUIMTENHHOE HAXKATHE HA KHONKY A B
peXHUME IPOCMOTpA.

»Oo Orkas IIP
® JlycTasa Tpyba

Ecnu 6ut B napaMerpe yCTaHOBJIEH, TO KPY>KOK B CTPOKE OMTa 3aKpalleH, HHa4Y€ KPY>KOK IyCTOM.
HaBuranus mo cnucky ocyiectsisercss kHomkamu NO. [Ipy HaxaTuu KHOMOK B OB PEKHME MPO-
CMOTpa Kypcop MepexouT K EPBOMY WM MOCieHeMy OutTy napamerpa. [Ipu HaxkaTuu Ha KHOIIKY O
IIPOUCXOJUT BBIXOJ U3 «KapMaHa».

[lepexon B pe’kuM peIakKTUPOBAHUS B «KapMaHE» TaKKe OCYILECTBISAETCS HA)KaTUEM Ha KHOIKY
A. MHmKaTopoM TIepexofia B PEXUM PeJaKTHPOBAHHUS CITYXKHT BTOPOii Kypcop.

p»od0TKas IIP
® Jlycrasa TpybOa

B pexxuMe perakTHpOBaHUS YCTaHOBKA M CHATHE OWTA MPOMCXOAUT MPH HAKATHH KHOMOK N O.
BBoj 3HaueHMs TakKe OCYIIECTBISAETCS KHOMKOMN A, a oTMeHa pelaKTUPOBaHMSI KHOIIKOW O.

DJIeMeHTBI, PeIHA3HAYeHHbIE VIS PA00ThI C APXUBOM.

Hasurarop apxuBa —npeHa3HaueH AJi1 NIEPBOHAYAIBHOIO O3ULIMOHUPOBAHUS IIPU IIPOCMOTPE
apXMUBHBIX JaHHBIX. [Ipy BXOZIe B 2JIEMEHT HAaBUTaTOpa apXvBa B HIHKHEH CTPOKE OTOOpa)kaeTcs JaTa
MOCIeAHEH CTpaHUIbl BRIOPAHHOTO apxXuBa. Eciy B TaHHOM apXuBE HET 3amuceid, TO 0ToOpaxaeTcs
Haanuch "Her gannbix”.

CYyTOUWHBEIN apXuB MecAaduYHBEINM apxXmB

18/ 04/ 16 HeT ImaHHBIX

Kuonkamu AO ocyniecTBIsieTcss epexo1 Ha MPEIBIIYILYIO WK TTOCIEAYIOIIYI0 CTPAHHILy ap-
XUBa U BBIBOJUTCS €€ 1aTa. Eciu apXuB 4acoBOU - IEPEX0/] OCYILECTBIIAECTCS YepPe3 HECKOIbKO CTPAHHIL
IS TIepeX0/ia B MPEABIAYIIUE WU Cieayonme cyTku. Kaonkamu 1O OCYIIECTBISETCS IEPEX0I K
NepBOl WM MOCNeHeN cTpaHuLe apxuBa. [l morcka apXMBHON CTPAHHUIBI 110 JJaTe HEOOXOUMO JITH-
TeIbHBIM HAXKAaTHEM Ha KHONKY A IepeiiTH B PeXHUM pPeIaKTHPOBAHHS, BBECTH JaTy JUIA HOMCKA M
HaxaTh KHonKy A. IIpu 3ToM GyzIeT BBIIIONHEH IIOKMCK |, €CIIU 3aJaHHAs CTPAHHUIA HaileHa, TO OCyIle-
CTBUTCS IIEPEXO/] HA HEe, MpUYeM JaTa OyJeT COOTBETCTBOBATh BBEACHHOM. Eciu cTpaHULIbI ¢ HCKOMOMH
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JaTON He HailieHo OyJleT BBINOJIHEH MepexXo] Ha CTPAaHUIY OJMKaWIIyr0 K UCKOMOM, U BbIBEJICHA €€
nata. Jljis mepexoza K IpocMOTpPY apXHBa HEOOXOAMMO HaXkKaTh KHOIKY A.

ApxuBHasi TA0JIMLA — [IpeIHa3HAYEHAa JUIsl IPOCMOTPA apXUBHBIX TaPaMETPOB BEIOPAaHHOIO THUIIA
apxuBa. B Bepxneli crpoke JKKUW otoOpaskaercs marta (uis 4acoBOro apxupa - JaTa M 4ac) TEKyIIen
CTpaHullbl apxuBa. B HIDKHEN cTpoke oToOpa)kaeTcss HAMMEHOBAaHKE IMapaMeTpa U €ro 3HaueHHue ¢ pas-
MepHOCThI0. KHOKamMu MO 0CyIIeCTBISETCS IEPEX0/1 Ha MPEIbLIYLIYIO HITH MTOCTICAYIOLIYI0 CTPAHUILY
apxuBa.

18/ 04/ 16
V3=10. 063 w?*

[TapameTpsl B cTpaHuIle apXUBHOM TaOIUIIBI TPEACTABIISAIOT COOON NMUKIMYECKUH criucok. Kuom-
KamMu B O OCYIIECTBISCTCS MEePEX0/l K MPEAbIAYIIEMY HIIH MOCISIYOIIEMY JIEMEHTY CTPAHUIIbI ap-
XUBA.

[Tpu AIMTEILHOM HaXKaTHH KHOMOK MO W O BBIMOJHIETCS MOBTOPHOE JEHCTBUE STHX KHOIIOK.
DneMeHTHI ¢ OUTOBBIM 3HAUEHHUEM TaKKe UMEIOT «KapMaHbI» JUIsl IPEICTABICHUS B BUJIE€ CIIUCKA C TEK-
CTOBOM pacun(poBKoi OUTOB.

6.6 BBOJ HacTpOEUHBIX MAPAMETPOB.

[Tepen ucnob30BaHUEM BBIYHCIUTEIS B Y3JIe ydeTa TEIUIOBOW SHEPTUU HEOOXOIUMO OCYyIIe-
CTBUTH €r0 HacCTpoiKy. HacTpolika BBIIOIHAETCS MO KOHKPETHBIE CXEMbI U3MEPEHUN, UCTIONB3YEMbIe
B JJaHHOM y3j1¢ ydera. OOImMii epeueHb HACTPOCUHBIX MapaMeTpoB mpuBeAcH B Tabnwmax 6.1...6.3.
Jl1is u3MeHeHusl 3HaueHU mapaMeTpoB, IpHUBeIeHHBIX B Tabmunax 6.1...6.3 HeoOxomumMo mepeiTu B
pexuUM HACTPOUKA i KAJIMBPOBKA B COOTBETCTBHUH € yKa3aHusMH 11.3.6;

Hactpoiiky pekoMeHayeTcsl BBIMOIHITH B CIEAYIOIEH MOCIe10BaTeIbHOCTH

[TpoBepuTh BpeMs U JaTy CHCTEMHBIX YacoB;

Br16paTh cxeMbl U3MEpEeHUI TEII0OBOM 3HEpruy;

Bri6path pexum kananos XBC;

HacTtpouTs o01ime nmapamMerpsl U3MEPEHHH JIJIS BCETO BBIYMCIATEIS

- EnuHuUb u3MepeHus TemI0BOM SHEPTHH;

- IlapameTpsl XOJI0HOM BOBI, HCTIOIB3yeMO# st moAnuTku TC Ha UCTOYHHKE TETIOTHI,

- JleTHuit/3uMHU# IEPUOJ U3MEPEHHUSI.

HacTtpouTh kaHanbl ©3MEpEeHUii MapaMeTPOB B COOTBETCTBHE C XapaKTEPUCTUKAMU MOKITI0Yae-

mbix [IP, IIT u I1/I;

JJis1 kaHAJIOB pacxo/a 3a/1aTh!

- llena (Bec) umiryiibca,

- JloroBopHoe 3HaueHHe pacxoja (Ipu HEOOXOIUMOCTH);

- MaxkcumanbHbIi U MUHUMAJIBHBIN PACcXO/;

-  MuHuUMaJIBHBIN PaCXOL;

- Tect nuunm,

- KouTponp nuranus.

JJ1si kKaHAJIOB TeMIEePaTyPhI:

- Tunm HCX TCII

- JloroBopHoe 3HaueHKe TeMieparypsl (Ipu HEOOXOAMMOCTH);

J1151 KaHAJIOB IaBJICHUSA !

- Makcumanbaoe nasienue [1/1;

- JloroBopHoe 3HaueHHE AaBieHus (IpU HEOOXOIUMOCTH);

Boimonnuts Hactpoiiky TC:

- HactpouTts peaknnu Ha kaHabHbIe HC cortacHo nmpeabsBIIsIeMbIM TPEOOBAHUSM;

- Hactpouts peakuuu Ha HC TC cormnacHo npeabsBiseMbIM TPeOOBAHUSIM;

BBoj mapamMeTpoB MOXKET OCYIIECTBIIATHCS JINOO HEMOCPEJICTBEHHO, ITPH ITOMOIITH KHOIIOK YIIPaB-
neHus Beraucnuresnem, 6o npu nomon [IK ¢ ucnons3oBanuem [10 «TBK Konduryparop».
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Tabmuna 6.1 Kordurypanus u oomme Hactpoiiku TC.

Jwnana3oH 3Haue-

[TapameTtp Paswiep- HHUH, IIpumeuanue
HOCTb
¢dhopmar
dopmyna Q1 ! - IIpunoxenue B | ®opmyna pacuera sHepruu B TC
dopmyna Q2 1 - IMpunoxenue B | ®opmyina pacuera suepruu B TC
Q3=0;
dopmyna Q3 ! Q3=0Q1-Q2;
Q3= Q1+Q2
Kanan Oricouen [Ipu Brrouennn kaHana XBC kanan OyzneT akTHBUPOBaH
XBC1...XBC6™ Korrpom, V COOTBETCTBYIOIIMI MyHKT B MeHi0 XBC
Konrpons VP
Peaknun XBC Ha
kaHanbHble HC
En. usm. *TleHHOBOﬁ ) I Txan Envnuiia uamMepeHus TenjIoBOM 3HEpruu
SHEPruu
*Elz[. H3M. JaBJICHHS i MITa: kre/on? Enunnna nsmepeHus gaBueHus
3Hauenue txB JloroBopHoe [Ipu AECTaHIIMOHHOM pEKUME TEMIIEpPaTypa BBOJAUTCS Ue-
JlucTaHIIMOHHOE | pe3 PerucTp MOCTYIHBIN IS 3aIUCH
txB_nior_JieTH °C 0...25 JloroBopHas TemnepaTypa X0JI0JHOHW BOJBI B IETHUH Iie-
puon
{XB 70T 3HMH °C 0.. 25 JloroBopHasi TeMIiepaTypa X0JI0JHOM BOJbI B 3MUMHUI Iie-
= puon
PxB_jor sieTH MIla 0...25 JloroBopHOE 1aBieHHE XOJIOIHOM BOJIBI B JIETHUN NEPUOJ
PxB_nor 3umH MIla 0...25 JloroBopHOE aBieHHE XOJOIHON BOJIBI B 3MMHUN MEPHOJ
JlaTta oTuera - 1..31 JleHp GopMHUPOBaHHS MECIYHOTO apXUBa
Tek. nepuon 3nma
Jleto
- Hert [Ipu pyyHOM TIEepEKITIOYCHUH TTapaMeTpP TEKYIIETro TepH-
Cwmena nepuona Ilo mate 0J1a JIOCTYIEH ISl U3MEHEHUS
Bpyunyro

Hau. netnero Yucno - [ara Hauana neTHero nepuojaa

Mecsan
Hau. 3umuero Ywucao - [JaTa Havana 3UMHEro Mepuoa

Mecsn

o 3menenue apaMeTpoOB BO3MOKHO TOJIbKO C OTHOBPCMCHHBIM C6pOCOM apxuBa

Tabmuma 6.2 Hactpoiika TC

Tapavetp Paszmep- Junana3zoH 3HaueHUH, Tpuveuane
HOCTb ¢dopmar
I'kan/qa
Wnor T il 0...999999 HoroBopHas TermioBas MomHOCTh TC
dt_nn oC 0.25 HI/DE(HHe JIOTTYCTHMEIEe 3HAUEHUS Pa3HO-
creit remmeparyp dt
Kmp 1...11 Koaddunment npessinienus pacxozaa
Kanan tBo3n t1...15, OTximroueH Kanan usmepenus remmneparypsl Bo3ayxa

Kanan tkontp

t1...t5, OTxkarouen

Kanan usmepenust KOHTPOJIBHO TeMIle-
paTypsl

PexxuMm octanoBa
TC

IIpomomxkate Hakomnenue M, V
OcraHoBuTh HaxomieHne M
OcranoButh Hakomienne M, V

Peaknuu Ha
ka"ainbpHele HC Tabmuna 3.5
Peaxmuu ua HC TC Tabauna 3.6
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Tabnuma 6.3 Hactpoiika mpeoOpa3oBareneil pacxoia, TEMIIEpaTyphl U TaBICHUS

Tapamerp Pazmep- JlnanazoH 3HaYEHUH, Tpnveuanie
HOCTh ¢dopmar
Bec umnynsca 3
(Kanan V1...V6) M3umi 0,00001...1000 Lena uMmyJbca KaHama
G_gnorl...G_mor6 m3/gac 0...999999 JloroBopHOE 3HAUYEHHE pacxoja
G_max1... G_max6 m3/uac 0...999999 3HaueHHe MaKCUMaJIbHOTO pacxoja
G_minl... G_min5 m3/uac 0...999999 3HaueHHe MUHHUMAJILHOTO pacxoa
G otcl...G_orc6 T B 3aBucumoctu ot Pacxoj oTceukn Uil KaXKA0TO KaHajla, HHXKe KOTOPOTo ero
Beca UMITyJIbCa 3Ha4YeHHE OOHYJISIETCsI
Pexum 1
Pexum Bxoma 1...6 Pescun 2 CwM. Tabmuiy 2.3
Her Tecra J11s1 BOIOCYETUNKOB C TEPKOHOM
Tect nuHUM st TIP Tria M@ (onTpoH ¢ pa3MBIKAIOIIMMCS THOIOM)
Kontpons
[IP1.. IIP6 Tect ypoBHA Jns TIP ¢ akTUBHBIM BBIXOJOM
Curnan UV st TIP ¢ BHenmHuM nutanueM (curHan ¢ BIT)
ITutanue TB HC npu orcyrctBun umn. ¢ I1P u nuranus TB
Her Tecra -
Curnan UV Curaai Ha COOTBETCTBYIOIIEM KaHAle
Curnan Curran IN Curnan Ha IN
[Tycras Tpy6a 1...6 Tect ypoBHS [P oTkirOYaeT MOTEHIUAI TIPH IyCTOH TpyOe
JMMHHBIA UMITYJIbC [P mopnepxuBaromuii pyukuro UITT*
P=0 OTcyTcTBHE H30BITOYHOTO JaBICHUS
Pt100(a=0,00385°C™1),
100IT (¢:=0,00391°C1),
(KaHaJ'I t1.. t5) PISOO(U.:O,OO385°C_1), Tumn HCX TCII
50011 (0=0,00391°C™?)
B, drbrpa 123456 KaHanbl pacxoia Ha KOTOPBIX BKJIIOYEH (QUIBTP IUIBIBY-
IIEr0 CPEHEro 3HAUCHHs
YcpenHenue 1.4 KonngecTBo n3MepeHuit Ui ycpeAHeHNsI 3HaYCHUS
OTHOLIIEHUE 0YEePETHOTO U3MEPEHHOTO Pacxo/ia NpH Ko-
Koad. Copoca 1,05...100 TOpOM (HUIIBTP COPOCUTCS U yCPETHCHNUE HAYHETCS 3a-
HOBO
t_morl...t_morS °C 0...180 JloroBopHOE 3HaUE€HUE TEMIEPATYPhl TEIIOHOCUTENS
t maxd...t_max5 oC 50180 BepxHsis rpaHAIa muama3oHa H3MepsIeMbIX TEMITEPaTyp
JUTSL JaTYAKa Ha COOTBETCTBYIOIIEM KaHAle
t minl. .t mins oC 50180 HwxHassg rpannna 1uana3oHa H3MEpsSeMbBIX TEMIIEPATyp
— — JUTS JaTYAKa Ha COOTBETCTBYIOIIEM KaHAle
Pmax naTtuuka Ca A A
Karan PL.. P6 MIla 0,6; 1,0; 1,6; 2,5 BepxHsis rpannna nasieHus, mamepsemoro I1/]
P_norl... P_gor6 MIla 0...25 JloroBopHOE 3HAYCHNE JaBICHHUS
Pexwm IN Cyxoi komTaxT PexwM quckpeTHOTO BXOoa
[Torenmnuan
Fuepeus IN Jla/ Her [Ipu naBepcun uar yctaHaBIMBaeTCS MPU OTCYTCTBUU
CUTHAJIa Ha BXOJIC
3anepa IN c 0. 65535 3amepxkKa OT I3MCHEHHS CUTHANA 10 YCTAHOBKH FUTH

cHATHA (iara.

*WIIT - UMmynibe mycToi TpyObl — JUTMHHBIN UMITYJIBC OT pacxogomepa (murensHocThio 30 ¢) MpU OTCYTCTBUH

BOJIBI B KaHaJe

J11 BBINOJTHEHUS] HACTPOMKH € ncrosib3oBanueM 11K Heo0X0aMMO NOJKIIOYUTH BEIYUCITUTEND K
I1K uepe3 pazbem RS-232. [Tocne yero 3arpy3uts [10 «TBK Kongurypatop» 1 BEIIOIHUTE HEOOXOH-
MBbI€ HACTPONKHU TIOJKITFOUEHHSI, BBOJI U TIPOBEPKY ITapaMeTPOB.

Jiisl BBITOJIHEHUST HACTPOMKHU uepe3 MEHI0 Mpubopa HeoOXOAMMO PYKOBOACTBOBAThCA 11.6.5 1

[Ipunoxennem I'.

W3menenue moboro napamerpa u3 tadmui 6.1...6.3 Oynet 3adukcupoBaHO B KypHaje onepa-

Topa.
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6.7 OmpoboBaHue.

[lepen onpoOoBanuem BeruncauTess npoeputsb nogxmouenue [P, I1T u I1/] B kaxxaoM kaHaie
W3MEPEHH TEIJIOBOM SHEPTUH, COIIACHO MCIIOIb3yEeMOM CXeMbl n3MepeHuil. [I[pokoHTpoIMpoBaTh Co-
OTBETCTBUE HACTPOEYHBIX IIaPAMETPOB KAHAJIOB U3MEPEHUs Pacxoja, TeMIIepaTyphl U JABICHUSA C UC-
nonb3yembimu [1P, TIT u [1/], a Takxe mapamerpoB TC — TpeGoBaHUAM, IPEABSIBISEMBIM K y3IIy yUe€Ta.

ITopate nuranue Ha ucnonszyeMmsle [P, IT/1 u BeruncauTenb. Y CTaHOBUTH PACXOJ TEIJIOHOCU-
tenst B Tpyoorposogax TC. IIposeputs paboty IIP, IIT u [T/l u cooTBeTCTBHE TEKYIIUX MMapaMeTPOB
oxxunaembiM B MmeHt0o CEPBUC.

[TpoBeputs padboty HacTpoeHHbIX TC B meHt0 [IAPAMETPBI. [IpokonTponupoBars OTCyT-
creue HC. IIpoBeputh cooTBeTcTBHE TeKymux mapamerpoB TC- oxxugaembim. [Tpu vHammunu HC (cm.
1. 3.4) IpUHATH MEPHI K UX YCTPAHCHUIO.

[To 3aBeprieHNH HEOOXOAUMBIX TPOBEPOK BBITOIHUTH (IPU HEOOXOIUMOCTH) OYUCTKY apXHUBa.

6.8 BbIBOI 1aHHBIX HA BHEIIHEE YCTPOUCTRBO.
BriBog nanubix ¢ Beruucautens Ha [IK Moxert ocyiiecTBiaThCs:

gepes narepdeiic RS-232 ¢ moMompio Hylb-MoIeMHOTO Kabeis, wim anantepo TBK.RS-232M,
TBK.RS-232F (nocTaBisieMbIX 110 OTACIBHOMY 3aKa3y);

yepe3 mojeM (GSM/GPRS monem), moakimtoueHHbId K uHTEpdeiicy RS-232;

yepe3 unrepdeiic RS-485 (amanrep untepdeiica RS-485, mocrasisercs 1mo oTaeIpHOMY 3aKa3y)

C TMOMOIIIBIO MIEPEHOCHBIX HAKOMUTeNeH nH(popMaIiy, OAKII0oUYaeMbIX K nHTepdeiicam USB-B u
RS-232 wmu Android cmaprdona, nmoakimoueHHoro k uaTepdeiicy USB-B

¢ nomompto USB-¢unin-nakonurenei, moakiodaeMbeix K uHTepdericam USB-A (npu Hamuyun
BHEIITHETO TTUTAHHSA)

yepes ceTb MHTepHeT wim okanbHyo Ethernet cets ¢ momomsio Ethernet aganrepa.

Yrenue, obpaboTka u Busyanusauus Ha [IK nepemannoil ¢ Beruucnutens uHGOpMaIKU OCy-
miectsisiercs noj ynpasieHuem [10 «TBK KondurypaTop», koTopast mo3BOJIIET CUUTHIBATh TEKYILUE,
HACTPOEYHbIE, a TAK)KE ApXUBHBIE JaHHbIE. APXUBHbIE JJAHHBIE MOKHO CUUTBIBATH LIETUKOM MM BBIOO-
POYHO:

YacoBoii, CyTOUHBIN, MECAYHBIN TNOO BCE apXUBBI 32 IIEPUO/] APXUBALUH;
Becw nepuoj apxuBa 1160 3a7jaHHbII BpEMEHHOW HHTEpBAJL.
CxeMbl MOAKIIIOYEHHS BHEIIIHUX YCTPOMCTB K BBIYMCIUTENIO pHBeeHb! B [Ipunoxxenun /1.

7 TEXHHMYECKOE OBCJ1Y/KUBAHUE

7.1 Texuuueckoe O6CJ'Iy)KI/IBaHI/Ie BBIUUCIIUTCIIA OOJKHO IPOBOAUTHCA NEPCOHAIOM, HU3YYUBIIHUM
HAaCTOAIICC PYKOBOACTBO IO 3KCILNTyaTalluH.

7.2 TexHuueckoe O6CJ'Iy)KI/IBaHI/Ie MMpoOBOAUTCA C LCIIBIO obecneueHUs HOPMHPYCMbBIX TCXHHUYCCKUX
AAHHBIX U XapPaKTCPUCTUK U BKIIKOYACT B ce0s CJICAYIOIINUEC BUABI pa60T:

- BHEIIHUM OCMOTP BO BpE€MsI 3KCILIyaTalluHu,

- [epuoaHYECCKas IIOBEPKA,

- 3aMCHa 3JICMCHTOB IIUTAaHU,

7.3 Ilpu BHEmIHEM OCMOTpE, KOTOPBIA PEKOMEHIYETCs IPOBOIUTH HE PEXKE OJJHOTO Pas3a B MECHII, ITPO-
BEPSIETCS] COXPAHHOCTh COCIMHUTENbHBIX JTUHUN, HAJTMUUE IJIOMO, OTCYTCTBHUE KOPPO3UU U JIPYTUX T10-
BpPEXICHUM.

7.4 Tlepuoanyeckas moBepka MpOBOJUTCA OAMH pa3 B 4 roaa, cornacHo 208-013-2017 MII «Termo-
Beiuncnurenn TBK. Meroanka nosepku»

7.5 Ilpu BO3HMKHOBEHUU B MHIUIMPYEeMBIX apaMeTpax annapatHoit HC «E», Gatapes mouiexur 3a-
MeHe. [leprnoMuHOCTh 3aMEHBI AJIEMEHTa MUTAHU - O/IMH pa3 B 4 rofa, MO0 1o Mepe HEOOXOJUMOCTH.
3amena 6aTapeH AO0JDKHA IMMPOBOAUTHECA B OTAINIMBACMBIX ITOMCHICHUAX IIPHU HOPMAJIBHBIX KJIMMAaTH4C-
CKHX YCJIOBUAX.

3amena Oatapeu (cM. [IpuoxeHue A) BBITOTHSIETCS B CIICAYIOIIEM HOPSIIKE:

22



AKM.408843.001 PD SAHKOMMW

- OTCOEIUHUTH OJIOK BBIYUCIUTENS OT OJI0Ka KOMMYTAIUH;

- CHSATH KpBILIKY 0aTapeiHOro 0TceKa, OTKPYTUB YIEPKHUBAIOIIUE €€ BUHTHI,

- OTCOEIUHUTH KJIIEMMBI ITMTAHUS C IOMOIIBIO OTBEPTKHU;

- H3BJIEYb PA3PSHKEHHYIO OaTapero;

- YCTaHOBHUTbH HOBYIO OaTapero, BBIIIOJHUB BhIIICYKa3aHHbIE IEUCTBUS B 00paTHOM MOPSIKE;

IIOCJIE 3AMEHbBI BATAPEN IIOBTOPHBI BBOJ] HACTPOEUHBIX ITAPAMETPOB
BBIYMCIIUTEJIA HE TPEBYETCHA.

[Tocne monaun MUTaHUS HA BBIYUCIUTENh HEOOXOJMMO YCTAaHOBUTH TEKYILlee BpeMs U AaTy, B
IIPOTUBHOM cily4ae OyayT aBTOMAaTUYECKU YCTAaHOBJIEHBI BpEMsI U JlaTa MOCieHENH apXUBHOW 3alUCH,
NPEe/IIECTBYIOLIeH 3aMeHe OaTapeH.

IIPU TIOJAYE HA BbIUYUCJIMTEJIb, IIEPEJ] OTKJIFOYUEHUEM PA3PSKEHHOM BATA-
PEU, HAIIPSDKEHMA OT BHEIIHET'O NICTOUYHUKA ITMTAHWA 1 OTKJIFOUEHMWEM EI'O I10-
CJIE TIPUCOEJMHEHW S HOBOU BATAPEU YCTAHOBKA TEKVII[ET'O BPEMEHU U JATHI
HE TPEBYETCHI.

8 PEMOHT BbIYUCJIMTEJIA

8.1 PeMOHT BEIUHUCIUTEIA IIpyU BOBHUKHOBCHHUU HCI/ICHpaBHOCTCI‘/II AOIMYCKACTCA MPOU3BOANUTDH TOJIBKO
MNpeACTABUTCIIAMUA NPEANIPUATHA-U3TOTOBUTCIIA, UIN opraHnsauHeﬁ, I/IMGI—OIIIGfI Ha 3TO IIpaBo.

8.2 (00 Bcex peMOHTax JIOJDKHA OBITH ClleJIaHa OTMETKA B MACIOPTE C YKa3aHUEM JaTbl, IPUYHHBI
BBIX0JIa M3 CTPOS M XapaKTepe MPOu3BeACHHOTO peMoHTa. [locie peMOHTa BRIYHCIIUTEINb MTOIBEPTacTCs

MIOBEPKE.

9 BO3MOKHBIE HEUCITPABHOCTH U CIIOCOBbI UX YCTPAHEHUSA
Bo3MoskHBIE HEUCITPABHOCTH BBIYUCIUTENS IIpUBeAeHBI B Tabauie 9.1.

Taomuua 9.1

HanmenoBaHue HCUCIIPABHOCTH,
BHCIIHCEC MMPOABJICHHUE U JOIIOJIHU-
TCJIbHBIC ITPU3HAKN

BeposiTHas nprunHa

Meroasl ycTpaHeHHs

OrcyrcrByer nnaukanus Ha JKKH no-
clle Ha)KaTUsl Ha KHOIIKH, MPU OTCYT-

He noaxnirouena uinu pas-
psauiiace 6arapes

[MonkmoYnuTh WK 3aMEHUTH OaTa-
pero

HeucnpaBaocts  Gyioka
CTBUU BHEIIHETO MUTAHUS. [lepenaTh BEIYUCIIATEH B PEMOHT
BBIYHCITUTEIIS
OtcyrerByer unaukaius Ha JKKW mo- | COoii B pabote npubdopa | CHATh NUTaHUE U MOAATh 3aHOBO
CJIe HaXKATHsl Ha KHOTIKH, TIPH HAJIMYMHK | HencripaBHOCTh  OJIOKA -
BHEIIHErO A TAHILSL. — epelaTh BEIYUCIIUTEh B PEMOHT

Hanmmcr vHa )KKU
Otka3 RTC (32 k')

HewncnpaBen kBapueBsIi
pPE30HATOP

Hepez(aTL BBIYUCIIUTCIIb B pPCMOHT

[Tpubop He pearupyeT Ha HaXKATHE O/
HOM WJIM HECKOJIbKUX KHOTIOK

HewncnpaBHa kHOMKa

Hepez[aTb BBIYUCIUTCIIb B pPCMOHT

[Tpubop ¢dukcupyer wiu pukcupona
anmnapaTHble HEHMCIIPABHOCTH C KO-
namu 1...8

Hepez(aTL BBIYUCIIUTCIIb B pPCMOHT

[Ipubop ¢dukcupyer wiu pukcupona
anmnapaTHble HEHMCIIPABHOCTH C KO-
namu 9...C

Heucnpasuocte  Oinoka
BBIYHCITUTEIIS
Co6oii B pabote npubdopa

IIpoBeputh HACTpOEUHBIE Mapa-
METphel U B cilydyae c00s BBECTH
KOPPEKTHBIE 3HAYECHUS

[Tpubop dukcupyer wnu GuKCHUpoBa
anImapaTHyr0 HEHCIIPAaBHOCTH C KOJOM
F — Pa3psin Gatapeu

Pazpsin 6arapen

3aMEHUTh BCTPOCHHBIA 3JIEMEHT
IIUTaHUs
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10 TPAHCIHHOPTUPOBAHUE U XPAHEHUE

10.1 Beruucnureny B yHakOBKE MPEANPUATUSA-U3TOTOBUTENS TOMYCKAIOT TPAHCIIOPTUPOBAHUE HA JIIO-

Oble paccTOSTHUS MPU COOJIIOICHUH MTPaBUJl, YTBEPKICHHBIX TPAHCIOPTHBIMU BEIOMCTBaMH, U IIPU CO-

OJIFOICHUM CIICTYIONIUX TPEOOBaHUM!

- TPAHCHOPTHUPOBAHUE IO KEIE3HON AOPOre JOJKHO MPOU3BOINUTHCSA B KPBITBIX YNCTHIX BArOHAX;

- pU TEPEeBO3KE OTKPBHITHIM aBTOTPAHCIIOPTOM SIIUKH ¢ MPHOOpaMu JOJHKHBI OBITh MOKPBITHI Ope-
3€HTOM,

- IpU MEepeBO3KE BO3AYIIHBIM TPAHCTIOPTOM SIIIUKH C TPUOOPAMHU TOJDKHBI Pa3MeIIaThCs B repMeTHy-
HEIX OTaIlJIMBACMEIX OTCCKAX;

- MpU IEPeBO3KE BOJHBIM TPAHCIIOPTOM SIIUKH ¢ TPUOOpaMu JOJKHBI pa3MelaThCsi B TPIOME.

10.2 YcnoBus TpaHCIIOPTHPOBAHUS:

- TpaHcmopTHas Tpsacka ¢ yckopenueMm 30 m/c? npu yactote yaapos ot 80 10 120 B MUHYTY;
- TemIeparypa oKpyKaromiero Bo3ayxa ot -25°C no +50°C;

- BIaxHOCTh 10 95% npu Temneparype +35°C.

10.3 PaccraHoBKa W KpEIUICHHE SIIMKOB C BBIYMCIUTEISIMA Ha TPAHCHOPTHBIX CPEACTBAX OJDKHEI
obecreynBaTh YCTOHYHMBOE OJI0KEHUE MTPH CKIAJUPOBAHUU U B ITyTH, OTCYTCTBUE CMEILIEHUH U y1apoB
Iapyr o apyra. Bo BpeMs morpy3odHo-pasrpy304HbIX paOOT TpaHCHOpPTHAas Tapa HE JIOJIKHA IOJBEp-
raTtbCsi pe3KUM yaapaM U NpsMOMY BO3JEHCTBUIO aTMOC(EPHBIX 0CAKOB U MbUIH.

10.4 YcnoBusi XpaHEHUS sl YIAKOBAHHBIX BBIUYUCIUTENCH TOJKHBI COOTBETCTBOBATH YCIOBUSM Xpa-
Henust 1 mo 'OCT 15150 npu OTCYTCTBHH B CKJIAJICKUX MTOMEIICHUSIX MBLIH, TAPOB KUCIIOT, MIeI0ueH 1
arpecCUBHBIX T'a30B.

ToBapoconpoBoauTeEIbHAS U HKCIIITyaTallUOHHAS TIOKYMEHTALINS 10JKHA XPaHUTHCS BMECTE C BbI-
YHUCIIUTEIEM.
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Kronka Mecmao kaeuma

Javiummeil komasex

9

<
® °
HMecma kneama bTK bumapedusi omcex

D&" _ 10 _ i] | %j

m——

7

o

2% )% @®

5V O

logloo [3v HO!

LR Ed ~ [Golo

S [ HO

@@‘@j@@'@@ E:O
oooooaoloo aulie E]
e Us U- [ U - I- @ (o]

A e e 2

©
©

Pucynox A2

Termoseranciurens TBK-02 B packpeiTom Buje

26



AKM.408843.001 PD SAHKOMMW
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CxeMa MoJK/JII0YeHHsI peodpa3oBaTeieil pacxoaa, AaBJeHHS U TEMIIEPATYPbI

|+ | +
U+ TCII TCH — | U+
TCII —
ﬂ s Bxon 1 Bxox4 |® - ﬂ TCh
| - | -
|+ | +
u+ | & TCII TCII - | U+
TCI =
_H U- Bxon 2 Bxon 5 a - _H TCII
| - | -
| +
™ + *
U+ TCII *Unur
o C
| -

CueTynk BOJBI C BbI-
IIP ¢ uacToTHBIM HIH + + — TP TP < + ;@"I XOJIOM «CYXOH KOH-
HMITyJIbCHBIM BBIXOZIOM N TAaKT» Ha TEPKOHE
«OK» = _ > Bxox 1 Bxon 4 _
e weromoonn [ 91 + [ <]
g a1
HBIM BBIXOJIOM — — > Bxon 2 Bxon S —
Y lo TP 1P SL*
_ > Bxon 3 Bxon 6 _
+ A 80 poll
Bapmuanr 1 - Bapuanr 2
P -t Bxox 1 Bxon 4 = _ P
+ o~ 80 0| Zg +
_ =B Bxoxn 2 Bxon 5 _
" e avil javil - B
»
|~ Bxon 3 Bxon 6 _

* BHemHui HICTOYHUK MTOCTOSTHHOTO CTa0MIIM3UPOBAHHOTO HATIPSDKEHUS HITH aKKyMYJISITOP
NII — ucrounuk nurtanus 1171,

B xauectBe npumepa nonkintouenus [1/] npuBeneHs! clieayronye BapuaHThl:
- BapuaHT 1 - pu TpexToUYeuHOl cxeme coeauaeHuit 11/ ¢ oOImmM HCTOYHUKOM TUTAHWS,
- BapuaHT 2 - IPH JBYXTOUYCUHOH cxeme coenuueHui [1/1 ¢ 0OIMM HCTOYHUKOM MTUTAHHUS.
B xadectBe npumepa noakmtodenus [1P:
- C YaCTOTHBIM WIIM UMITYJbCHBIM BbIxo oM Tuna «OK>» (ITP Bxox 1);
- C YaCTOTHBIM WM UMITYJIbCHBIM BbIX07I0M akTHBHBIM (TP BX012);
- CYETYHKa BOJBI C BBIXOJIOM «Cyxoi KoHTakT» (ITP Bx0x 4).
[onknroueHue npeodpazoBaresell pacxoa, AaBJICHUS U TEMIIEPATypPhl K OCTAIbHBIM KaHajlaM BBITOJIHS-
€TCs1 aHAJIOTMYHO.

HBCTOBaﬂ MApPKHPOBKA MOJAKJJIIOYCHHUS BHCIIHUX adallTCPOB

Hopt 2 TBK.RS-232F(M) TBK.RS485
5V Po3oBrIit
3V Po30BbIit

GND 3eeHbIi 3eeHbIi
RX Kenrterit Kenteii
TX Kopuunessiii Kopuunessiii

CTRL Benprii Benwrii
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IIpunoxenune B
Cxembl n3MepeHui
Ne ®opMyiia pacyeTa TEIIOBOM SHEPTUU Hcroms3yembie ka-
Cxema TC - pMyTa P P HaJIbl U3MEPEHUIl HAonosmurenssie
CXEMBE TC Nel [ TC Ne2 TC Nel | TC No2 | "PAMCTPH
3aKpBITBIC CUCTEMBI:
P1,P3 VIVt
— o1 Vi Vs At1=t1-t2
S 11 Q1=M1:(h1-h2) Q2=M3-(h3-h4) 2 | t34 AD=1314
Pjitu a',M P1,P2 P3,P4 a
——- 1
PI?: t1it3 Vo va
-_— 12 |  Q1=M2(hi-h2) Q2=M4-(h3-h4) e | 3w ittl;_tté‘_tti’
T Y = P1,P2 P3,P4 -
v e | | e | amwseew | R | VRG] Mo
- R 1 (M2-xoutpospabiii) | (MA4-KOHTPOIBHBI) Pl:PZ PS:P 4 | At=t1-12, At2=t3-t4
s 1 A
-l s 5 Q1=M2:(h1-h2) Q2=M4(ha-hay | VDV2| V3V4 [l AM1=MiM2,
\7 14 M1 . M3 Ny t1,t2 t3,t4 AM2=M3-M4,
(M21-xoutposbaseiii) | (M3-KOHTPOIBHBI) PLP2 P3.P4 | Atl=tl-t2, At2=t3-t4
OTKPBITHIC CHCTEMBI:
Q1=M1.-(hi-hy)- Q2=M3-(h3-hx)- viv2 | Vv3V4 AM 1iM 1-M2,
2.1 M2-(h2-h) M- (hd- ) e | 34 AM2=M3-M4,
b vivs e PLP2 | P3P4 | Atl=tl-t2, At2=t3-t4
1 vViv2 | Vv3V4 AM1=M1-M2,
ST | 22 | QMitwmyr | aswaeenae | VIR VIUS s
S (M1-M2)-(h2-hx) (M3-M4)-(h4-hx) PLP2 | P3P4 | Atl=tl-t2, At2=t3-t4
QI=M2:(hl-h2)+ | Q2=Md(ha-hayr | VDV2 | V3V4 | AMI=MIM2,
23 LM )T 1 MA (B t1,t2 t3,t4 AM2=M3-M4,
(M1-M2)-(h1-hx) (M3-M4)-(h3-hx) P1,P2 P3,P4 | Atl=tl-t2, At2=t3-t4
VI V3
- @ - _ AV1=V1-V2,
ot E 2.4 Q1=0 Q2=0 V1iVv2 | V3V4 AVI=V3-V4
P
ey
Q1=M1-(h1-h2)+ Q2=M3-(h3-hd)+ |V1,V2,V5V3V4V5 Qlo=Ql-Qir
25 M5-(h2-hx) M5-(h4-hx) t1,12,t5 | t3,t4,15 Q20=Q2-Q2r
(M2-koutponbHbiii) | (M4-koutponsnsiit) | P1,P2,P5 | P3,P4,P5| Q1,2r=M5(h5-hx)
Q1=M2-(h1-h2)+ Q2=M4-(h3-hd)+ |V1V2V5|V3V4Vy Qlo=Ql-Qlr
2.6 M5-(h1-hx) M5-(h3-hx) t1,t2t5 | t3,t4,t5 Q20=Q2-Q2r
(M21-xoutponpaeiii) | (M3-xkourponehsiit) |P1,P2,P5 | P3,P4,P5| Q1,2r=M5(h5-hx)
8 Tynnkosyto cuctemy MBC
TyIHUKOBBIE CHCTEMBIL:
PI,P3  VIVZ U3 Vi1 V3
1 @ 1 31 Q1=M1-(h1-hx) Q2=M3-(h3-hx) t1 t3
P1 P3
P2L,P4  V2V4 24 V2 V4
1 3.2 Q1=M2-(h2-hx) Q2=M4-(h4-hx) t2 t4 -
p2 P4
P1,P3  VIN3  t1t3
—L 1| | Q=Miprhor | Qe=m3m3hor | VpeE | Vvt ]
P2,P4  V2V4 t2.t4 ’ |\/|2'(h2-hX) M4'(h4-hX) ! !
~ 1 P1,P2 P3,P4
=
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Ipunoxenne B (mpomoskenne)
Ne ®dopmyina pacueTa TEILIOBON 3HEPTUU Henok3yembie KaHastel Homosmu-
Cxema TC CXGI:/[LI pMyTIa p P HU3MepEeHui TeTbHBIC T1a-
TC Nol | TC N2 TCNel | TCNe2 | pamerpol
HesaBucuMble CHCTEMBI, € IOINUTKON BTOPHYHOIO KOHTYpPa M3 00paTHOro TpybonpoBoa:
P1,P3 VIV3 t1,t3 t5 Q1=M1(h1-h2)+ Q2=M3-(h3-ha)+
1 1 M2-(h2-hx) M4:(h4-hx) V1V2 V34 At1=t1-t2
Y 7 41 (t5-KOHTpOBHBII (t5-KOHTpOTBHBII tL2,(t5) 3,14,(t5) AI\/tI22=1£/:;2ft*4
vava — BKJIFOUAETCS OMIIMO- | BKJIFOYAETCS OMIIHO- PLP2 P3,p4
A HaJIBHO) HAJIbHO)
&
PIJ VIVE 1,3 5 Qll\;'\S/l 1|:](2hﬁ_h2)+ Q2|\7'\5/|3F|E|.hﬁ_h4)+
-(h2-hx -(hd-hx
—_—t (hz-) () AM1=M1-M2
P2P4 124 V2,V4 —
- (M5=V5*p2) (M5=V5* pd) VLVS | V3V5 | AM2=M3M4
— 4.2 M2 . M4 . t1,t2,(t5) t3,t4,(t5) At1=t1-t2
Iy ( —KOHTpOJILHI;IfI) ( -KOHTpO.HI)HI)II/\I’) P1LP2 P3 P/ A2=t3-14
(t5-KOHTpOBHBII (t5-KOHTpOBHBII ’ ’
BKJIFOUAETCsI OMIUO- | BKJIIOYAETCS OIIHO-
HAJIbHO) HaJIbHO)
CxeMBI U3MEPEeHHUs HAa UCTOYHUKE TEINIOCHAOKEHHUS:
V1V2V3
5.1 Q=M1:(h1-h2)+M3(h2-h4) t1,t2,t3,t4 At1=t1-t2
. M 2_ A2 bl 1 1
o (M 2-KOHTPOITBHBIIA) PLP2P3 P4
A . V1V2V3
-4 5.2 Q=M2(h1-h2)+M3(h1-h4) {112,134 Atl=t1-12
1 i (M 1-kOHTPOTBHBIIA) P1 P2 P3 P4
P3 3 V3 < P4t V,]_ \/,2 \}3
Lt S el o | 53 Q= ML (1-h4)-M2(h2-ha) t1,t2,t3,t4 Atl=t1-t2
(M 3-KOHTPOTBHBIIA) P1 P2 P3 P4
V1V2V3
54 Q=M1-h1-M2-h2-M3-h4 t1,t2,t3,t4
P1,P2,P3,P4
Q1=M1-(h1-h2)+ Q2=M3:(h3-h4)+ | V1V2V5 [V3V4V5 Atl=t1-t2
55 M5-(h2-h5) M5:(h4-h5) t1,t2,t5 t3,t4,t5 At2:t3—t 4
(M2-koutponbhbiii) | (M4-koutponsnsiit) [ P1,P2,P5 | P3,P4,P5 i
Vivs thes PLPS Q1=M2-(h1-h2)+ Q2=M4-(h3-hd)+ | V1V2V5 [V3V4V5 At1=t1-12
N\ 5.6 M5-(h1-h5) M5:(h3-h5) t1,t2,t5 t3,t4,t5 At2=t3—t4’
lz"m R PI4 (M1-xontponsueiif) | (M3-xontponsusii) | P1,P2P5 | P3,P4,P5 S
FaNY =M1-
2 e, | QuEML(ihs)- | Q=m3(nhs) | HYE | YV famz-mawma
11 ' M2-(h2-h5) M4:(h4-h5) . e At1=t1-t2
(& PLP2P5 | P3PAPS | riot3.44
Q1=M1-h1-M2-h2- Q2=M3-h3-M4-h4- VSEII\'[/ZZ :[\éS Vt?z’;\t/ji\S/s At1=t1-t2
5.8 M5-h5 M5-h5 PLP2P5 | P3P4PS5 At2=t3-t4
JInst cucTeM ¢ pa3HBIM KOJIH- Q=>Mu;-hmi-) Moj-hoj-Y Mnoay hx,
YECTBOM IO IlaIIZ)HIPIX, 06paT- Mir,hir — macca 1 SHTaNBIHS OJAIMKX TPYOOIIPOBOIOB, Vv1iv2\Vv3V4Vv5
60- 5.9 Mo,ho — macca 1 sHTaNIBIHST 0OPATHBIX TPYGOIPOBOIOB, t1,t2,t3,t4,t5
HBIX 1 NOJUTUTOHBIX TPy Moz, hmox — mMacca i SHTaNBINS HOANTHTOYHBIX TPYOO- P1,P2,P3,P4,P5
IIpOBOJOB. IIPOBOJIOB.
CXeMBI ¢ PEBEPCHBIM PEXKUMOM JBHKCHUSI TCIUNIOHOCHTEIIS IS 3aKPBITBIX CUCTEM:
nojatwoWwuin Tpybonposoa TennoceTn Ql:M 1(h1_h2) (M 2-KOHTpOJ’ILHBII>i) Vl’VZ’V3’V4
P1 vivs o 6.1 Q2=M3:(h1-h2) (M4-xoHTpOIBHBIIA) tLe2 A=t
— | N 1 — P1,P2
—f— M ——
. V1V2V3V4
P2 2 vava 6.2 Q1=M2-(h1-h2) (M 1-k0oHTpOIbHBIIA) 12 Atl=t1-t2
= . | @ — Q2=M4-(h1-h2) (M 3-koHTpONBLHBIIA) PLP2

obpaTHbIi TpybonpoBod TennoceTu
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SAHKOMU

AKM.408843.001 P9
Ipunoxenne B (mpomosxenne)
N Hcnonp3yemsble KaHabl | JIOMOIHH-
Ne dopmyrna pacyera TEIIOBOH YHEPTHU .
Cxema TC cxeMEL HU3MepEeHui TeTbHBIC TIa-
TC Nol | TC N2 TCNel | TCNe2 | pamerper
CXCMBI C PEBEPCHBIM PEKUMOM ABHXKCHUS TEIJIOHOCUTEIS JJISI OTKPBITEIX CUCTEM.
noaalowmii Tpybonposog TennoceTi
P1 vivi ol
- 1 At — Q1=M1:(h1-hx)-M2-(h2-hx) V1V2 V3,V4
- 7 — | 63 Q2=M3-(h1-hx)-M4:(h2-hx) 1,12 1,12 At1=t1-12
(M3=V3*p1), (M4=V4*p2) P1,P2 P1,P2
P2 2 V2V4
= NS ——

obpaTHbId Tpybonposog TennoceTu

CxeMEl ¢ PEBCPCHBIM PCKUMOM JABHKCHHUA TCTIJIOHOCUTEIIA 1O O6DaTHOMV TDV6OHDOBOI[V B OTKPBITHIX CUCTEMAX.

P1,P3

VIV H,t3

L

P2,P4 12,14 V2V4

1 1
Ny

V5-peBepc

6.4

Q1=M1-(h1-hx)- Q2=M3-(h3-hx)-

M2(h2-hx)+ M4(h4-hx)+
M5(h2-hx) M5(h4-hx)
(M5=V5*p2) (M5=V5* pd)

V1V2V5 | V3V4,V5
t1,t2 t3,t4
P1,P2 P3,P4

At1=t1-t2
At2=t3-t4
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SAHKOMU

AKM.408843.001 PO
puaoxenune I
CTpyKTYypa MEHIO BHIYHCJINTEIS
DJIEMCHTBI Omnucanue

1. Texymue ’ Tekyuiue napaMeTpsl

1. TC1 CucrteMsl TermnocHaoxeHus 1

2. TC2 CucTeMbl TEIIIOCHAOKCHUS 2

3. O0mme OO6ume TeKyImue napaMmeTpsl

4. XBC CHucTeMBI XOJIOAHOTO BOJOCHAOKEHUS
2. ApxuBsl ‘ ApXUBHBIE TTApaMETPHI TApaMeTPHI

1. TC1 Cucremsl TemnocHaoxenust 1

2. TC2 CucTeMbl TEIIOCHAOKEHHS 2

3. O6mmme OO6mue TeKyIye napamMmerpsl

4. XBC CucTeMbl X0JIOAHOTO BOJOCHAOKCHUS

3. Hactpoiiku

"

Hacrpoiiku BeruncanTens

1. Tara/Bpemst

VYcranoBka JA4aTbl 1 BpCMCHHU

2. Kongurypanus

Hacrpoiika kon¢purypanuu

1.TC1 Cxewma, napametpsl TC, peakiyn
2.TC2 Cxewma, napametpsl TC, peakiyn
3. O0mue En. m3mepenus, mapamerpsl XB, HacTpolika nepruoaa
H3MepEHUsI
4. XBC Kanans! XBC, peakiun
3. M3M.KkaHaIBI Hactpoiiku kaHaj10B H3MEPEHUS U KOHTPOJIS
1. Kananer V Bec umi., G_gor, G_max, G_min, Gorc, Pexxum Bxo-
noB, Kontpons, [lycras tpyba, @unbtp
2. Kanansl t HCX TCII, t_nor
3. Kananst P P_max, P_nor
4. Bxonpt
Bxox IN Pexxum, MuBepcus, 3agepikka
Bxonpt UV WNHBepcus
5. Joctyn Hacrpoiiku goctyma

6. OunCcTUTH apx.

OuncTka apxuBa U CYETYUKOB

7. NaTepdericer

"

Hactpoiika narepdeiicon

1. XK1 HacTtpolika napaMeTpoB HHIUKATOpa
2. Tlopt 1 Hactpoiika mapamerpos nopra 1 (RS-232)
3. Ilopt 2 Hactpoiika mapamerpos nopta 2 (TTL)

4. CepBuc

"

CepBHCHOE MEHIO

1. Uudopmanus

"

1. 3aB.HOMEp

3aBOJCKOM HOMEP

2. Bepcus 110

Bepcus 110

3. KoHTp.cCymMMBI

Kontponbusie cymmsl [10 1 napameTpoB

4. Kanu0Op.x030.

KanubpoBounbie koddduirienTs!

5. Pex. pa0bothl

Pexnm pa6OTLI BBIYHMCIIUTCIIA

6. Hagano pa-
00THI

JlaTta u BpeMst Hauasa paboTbl (HAKOIUICHHS)

2. IsMm.xaHaibl

"

IIepBruHBIEC TapaMETPHI U IUarHOCTHKA

1. Kanamner V CUeT4HK UMII., 9aCTOTa, PacXo, TUarHOCTUKA

2. Kananesr t Kon ALII, conporuBienue, TeMneparypa, Iaarao-
CTHKa

3. Kananer P Kon AIIII, Tok, naBieHue, 1MarHoCTUKa

3. Moaem

®da3za MOACMaA, YPOBCHBb CUT'HAJIA

4. Untepuer

CraTyc NOJKII0YeHNS K HHTEPHETY
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AKM.408843.001 P2 ISAHKOMMU

Mpuiaoxenne [{
IHoakaouyenne BHemHux ycrpoiicts kK TBK

JlokanbHoe noakaodenue k COM nopry IIK

Iopr 1 Hynbs MogeMHbIH Kabeib COM noprt [IK
RS-232 untepdeiic DB9F-DB9F

Ananrep KabGenb
Topr 2 (TTL) TBK.RS-232F (posera) DB9F-DBIM COM nopr ITK

JlokanbHoe noaxiawyenue k USB nopty IIK

i

Ilopt 1 [lepexoanuk DBIF- Ka6ens USB —

DBOF RS-232 Seridl USB nopr 1IK

.|

WnTepdeiic
USB-Device (USBB) Kabens USBA/USBB 2.0 USB nopt 1K
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AKM.408843.001 P2 ISAHKOMMU

Mpuioxenne 1 (mpomosikeHue)

IMoaxnwuenue GSM/GPRS mozema

IMopr 1 Y aymmautens COM nopra GSM/GPRS moaem ¢ RS-232
RS-232 unrepdetic DB9F-DBOM unTepdericom

.

Anantep TBK.RS-232M GSM/GPRS mozem ¢ RS-232
(Brutka) uHTepeiicom

ITopt 2 (TTL)

Hepeﬂoc nanHbIX Ha [IK ¢ moMomb10 BHEITHUX HAKOMUTEIel

Untepdeiic USB-Host
(USB Tum A)

Wurepdeiic USB-Host Ka6ens Micro USB 2.0 Yerpoiicteo ¢ MicroUSB B
(USB Tun A) pEeKMMeE TCKa

Wurepdeiic USB-De- Kab6enp Kab6enp
vice (USB Twum B) USBA/USBB 2.0 USB OTG

Android cmaptdon
cUSB OTGn
ycTaHoBieHHBIM [10




AKM.408843.001 P2 ISAHKOMMU

Mpuioxenne 1 (mpomosikeHue)

Opranu3anus nepegayn JaHHbIX B RS-485 cern

8
£

I sty |

Iopt 1 Anantep RS-232 RS-485

RS-232 nutepoeiic C ONTOPA3Bs3KOM Cerp RS-485

N
T E=aty

IMopt 2 (TTL) Ananrep TBK.RS-485 Cetp RS-485

Opranu3anus nepeaaun JaHubix no Ethernet kanany

JlokanbHast Wiu BeIAEICHHAS

Ananrep RS-232 Ethernet Ethernet cets

»’»

IMopt 2 (TTL) Ananrep TBK.Ethernet

JlokanpHas WIN BBIICIICHHAS
Ethernet cetn
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