[Tpunoxenne K

Pa3nen 1- HaCTpOG‘IHble napamMmeTpbl Oﬁl[[eIlOMOBOI‘O YIABTPA3BYKOBOI'O TEIUIOCUETYNKA «Hy.ﬂbcap»

Tabnuna 1 OcHOBHBIE MapaMeTPbI

ITapametp Omnucanne ®opmart 3HaveHue
1 2 3 4
CereBoii agpec CepuilHbIii HOMEp TEMIOCUETUHKA. XXXXXXXX 0...99999999
Homep Bepcuu nmpommBku
Bepcus 110 P 5P p XXX 0...999
(oToOpaxkaercs 3HaueHune X u3 uaeHTUGUKamonHoro Homepa [10 1.X)
PeBuzus 110 Howmep Bepcun npommskm. XXX 0...999
KonnyecTBO JOCTYNHBIX AOMONMHUTEIBHBIX HMITYJILCHBIX BXOJOB IS
KonnyecTBo JONOTHUTENBHBIX UMITYJIECHBIX BXOA0OB X 0..3
MOJKITIOYEHN S BHEITHUX UMITYJILCHBIX PHOOPOB yyera.
Cwm. npusoxxeHue
Tun cuetunka (MapameTpsl yueTa SHEPTHUH ) Tum cxemMbl U3MEPEHUS TETIOBON SHEPTHH. XX B pykoBoacTBa mo
JKCILTyaTalliH
TemmnepaTypa X0I0IHOW BOABI KoHcranTa TemnepaTypsl X0JIOAHON BOJIBL X 0...100 °C.
but ycranoBku Ha 0OpatHBIid TpyOompoBo. 0 - ycTaHOBKa Ha
YcranoBka Ha 00paTHOI TpyOe noJaruuii Tpydomnposoa. 1 - yctaHoBKa Ha OOpaTHBIN TPYOOIIPOBO/I. X {0:1}
HoctyneH Tonbko it 4-ro TUIa CXEMbI H3MEpPEHU.
but Bo3mMoxkHOCTH yueTa 00bEMa 1 Macchl 00paTHOTro MoToKa. 0 -
VY4er oOpaTHOro MOTOKA X {0:1}
BBIKJIFOUEH. | - BKITFOUEH.
Cwm.Tabn.4
ApxuBHpYyeMbIe KaHAJIbl — MacKa Kon, xapaktepu3yromuii BKIFOYCHHEIC apXUBBL. XXXXXXXXXX | PYKOBOJCTBA IO
JKCILTyaTalllH
CMm.Tabn.5
3HaveHue Beca UMITYJIbCHOro Bxofda 1. Jlns 4-7 TUIIOB cXeM U3MEpeHus
Bec ummynscHoro Bxona 1 X, XXXXX PYKOBOJICTBA TIO
npeaHa3HavYeH sl MOJKITIOYEHUS 2-TO pacxogoMepa.
SKCILTyaTalliH
Cm.Tabn.5
Bec umnynscHoro Bxoja 2 3HaueHue Beca UMITYJIbCHOro BxozAa 2. Jlns 8-10 TUmoB cxeM U3MepeHus.. X, XXXXX PYKOBOJCTBA 11O

OKCILTyaTallun




1

4

['myOuna yacoBoro apxusa EmMKocTh yacoBoro apxusa. XXXX 1488 3anucu
['myOuna cyTo4HOTO apXuBa EMKocTh cyTouHOTO apxuBa. XXX 184 3anucu
['myOuHa Mecs4HOTO apXuBa EMKOCTh MecsTUHOTO apXuBa. XX 60 3amuceit
Cm.Tabmn.2
ITopor 4uyBCTBUTENBHOCTH [Topor 4yBCTBUTENBHOCTH. X, XXX PYKOBOJCTBa 11O
JKCILTyaTalluu
CMm.Tabm.2
MuHnumaneHsbI pacxon, Qi MuHuMaINbHEI 00BeMHBIN pacxo, Qi. X, XXX PYKOBOJCTBa 11O
3KCILTyaTaluu
Cm.Tabmn.2
MakcumanbHbiit pacxon, Qs MakcuManbHBIH 00beMHBIN pacxo, Qs. X, XXX PYKOBOJCTBaA 11O
JKCILTyaTaluu
Cm.Tabm.2
MuHuManbHBIA pacxon 2 pacxogomepa, Qi MunuManbHbIi 00beMHBIHN pacxon, Qi. X, XXX PYKOBOACTBA I10
JKCILTyaTaluu
CMm.Tabmn.2
MaxkcumanbHbIi pacxon 2 pacxogomepa, Qs MaxkcumManbHbIH 00BeMHBIN pacxof, Qs. X, XXX PYKOBOACTBA I10
JKCILTyaTaluu
MuHumaneHas pa3HULa TEMIIEPATYP MuHumanbHas pa3HULA TEMIIEPATYD. X 3°C
HoMUHANBHOE IABICHHe TaTIHKOB Hasiers, Kl KoHcTanTa HOMUHATBHOTO JaBleHHS IPe0Opa3oBaTesei NaBIeHUsL. XX 160-250
’ 1,6MlIla - 160; 2,5MIla - 250. )
. o KoncranTa MakcuManbHOro Hebananca asst KoHTpoiist Macc. [1o o
MaxkcumanbHbIi HebanaHe JUis KOHTPOJIA Mace, %o o X 4%
yMom4aHuto 4%.
MeTto KOHTpOJIS Macc KoHcTanTa BEIOpaHHOTO METOa KOHTPOJISI Macc. CwM. Tabnumy 2.
MeToa KOHTPOIIS SHEPTUU KoHcTanTa BEIOpaHHOTO METOa KOHTPOJISI SHEPTUH. X CwM. Tabnumy 3.
Bpewmst HapaOboTKH ¢ omMOKaMy B 4acax B COOTBETCTBHUH C (rraramMu
Bpewmst HapaboTku ¢ ommbKamMu XXXXXX Cwm. pazzen 2.

OIINO0K

prwettaime. HaCTpOCIIHBIC napaMeTphl IEPBOro pacxoa0oMepa- BIYUCIIUTCIIA. BTOpOﬁ pacxoaomMep KOH(i)I/IprI/IpOBaHI/IIO HC IIOJJICI)KUT.




Tabnuia 2 MeToa KOHTPOJISI Mace

3HaueHne Onucanue
1 KoHTponmpyercss mpeBhIIICHHE YacOBOW Macchl OOpaTHON TpyOBl Hal Maccoi monaromield TpyObl. Eciu OHO Ooubllie BETWYUMHBI MAaKCUMAIEHOTO
HebaaHca, TO ycTaHaBIMBaeTcs omoOka Oamanca Macc. Koppekinu Macc He TPOU3BOAMTCS.
5 KoHTponupyercs: abConMOTHOE 3HaueHUe HebaraHca YacOBBIX Macc MoJaromied M oOpatHOi TpyObl. Ecim oHO 0onbllle BETMYMHBI MaKCUMAIIEHOTO
HebaaHca, TO yCTaHABJIMBAETCs OmMOKa OamaHca Macc. Koppekiuu Macc He TPOU3BOAUTCS.
KoHTponupyercss mpeBbIICHHE YacOBOW Macchl 0OpaTHOW TpyOBl Hal Maccoil monaromield TpyObl. Eciu OHO Ooubllie BETWYUHBI MAaKCUMAIEHOTO
3 HebaaHca, TO yCTaHABIMBACTCS OIMMOKa Oananca macc. Koppekius Macc Ipon3BOINUTCS, KOTJIa YacoBas Macca o0paTHOM TPyOBI IPEBHIIIACT YaCOBYIO
Maccy MoJaromiei TpyObl, HO He OoJiee UeM Ha BEJIMYMHY MaKCUMAIBHOrO HeOanaHca. YacoBBEIM MaccaM IPHUCBAaWBAETCs CPEAHEE apu(METHYECKOS
3HAQUYCHHE PEAbHBIX YaCOBBIX MaCC.
KoHTponupyercs: abCoNOTHOE 3HaueHUe HebalaHca YacOBBIX Macc MoJarolied M oOpatHOi TpyObl. Ecim oHO 0onblile BETMYMHBI MaKCUMAIIEHOTO
4 HebajaHca, TO yCTaHABJIHMBAeTCs ommbOka O0anmanca mMacc. Koppekius Macc Mpou3BOMTCS, KOTJa 3HAYCHHE HeOaaHca YaCOBBIX MAcC HE MPEBBIIIACT
BEJIMYMHY MaKCUMaIBHOTO HeOamanca. YacoBBIM MaccaM MPHCBAUBACTCS CpeHEe apu(PMETHIECKOE 3HAUCHUE PEATbHBIX YaCOBBIX MACC.
Ilpumeuanue. Ilpu KOpPPEKIIMM YaCOBBIX MacC IPOU3BOAUTCA COOTBETCTBYIOLIAS MPOMOPLUOHANbHAS KOPPEKIMsS TEIJIOBOM JHEPrUU. DHEPIHs

HOTCpﬂHHOﬁ/OTO6paHHOﬁ BOJBI ITPpU 3TOM O6Hy.]'I$ICTC$L Bce ornepanuu KOPPEKOUU MPUMCHAIOTCA K YaCOBBIM IPHUPAICHUSAM MAapaMCTPOB.

Tabnuna 3 MeToa KOHTPOJISA IHEPTUH

3HaueHne Onucanune
0 Her kKoHTpOJIS U KOPPEKIIUU SHEPTUH.
1 Ecnu wacoBoe 3HaueHUE SHEPTHH TOTEPSIHHON/OTOOPAHHON BOIBI OTPHUIIATEIHHOE, YCTAHABIMBACTCS OMIMOKA OaaHCca YHEPTHH.
) Ecnu gacoBoe 3HaueHMe YHEPTUH OTEPSIHHON/0TOOPAHHOM BOJIBI OTPUIIATEIBHOE, YCTAHABIMBACTCS OMIMOKA OaTaHca SHEPTUH, U YaCOBOE MTpUpaIleHUE

SHEPI'UH MOTEPSHHOM/OTOOpaHHOM BOJIBI OOHYJISIETCSL.




Tabmuiia 4 ApxuBHpyeMble KAaHAJBI — MacKa

3HavyeHue ApXuBBI
2424835788 T1, T2, E, V1, impl, imp2, imp3, Tnorm, M1, Err, LevUs
2431127244 T1, T2, E, V1, impl, imp2, imp3, Tnorm, P1, P2, M1, Err, LevUs
2426932940 T1, T2, E, V1, impl, imp2, imp3, Tnorm, P1, M1, Err, LevUs
2515012812 T1, T2, E, V1, imp2, imp3, Tnorm, P1, P2, M1, M2, V2, Err, LevUs
2508721356 T1, T2, E, V1, imp2, imp3, Tnorm, M1, M2, V2, Err, LevUs
2643987596 T1, T2, V1, imp2, imp3, Tnorm, E1, M1, M2, V2, E2, Err, LevUs
2650279052 T1, T2, V1, imp2, imp3, Tnorm, E1, P1, P2, M1, M2, V2, E2, Err, LevUs
2542282956 T1, T2, E, V1, imp3, V3, Tnorm, M1, M2, M3, V2, Err, LevUs
2548574412 T1, T2, E, V1, imp3, V3, Tnorm, P1, P2, M1, M2, M3, V2, Err, LevUs
4027056268 T1, T2, V1, Tnorm, Err, Vr, Mr, LevUs
4033347724 T1, T2, V1, Tnorm, P1, P2, Err, Vr, Mr, LevUs
4041739980 T1, T2, E, V1, impl, imp2, imp3, Tnorm, P1, P2, M1, Err, Vr, Mr, LevUs
4037545676 T1, T2, E, V1, impl, imp2, imp3, Tnorm, P1, M1, Err, Vr, Mr, LevUs
4035448524 T1, T2, E, V1, impl, imp2, imp3, Tnorm, M1, Err, Vr, Mr, LevUs
4119334092 T1, T2, E, V1, imp2, imp3, Tnorm, M1, M2, V2, Err, Vr, Mr, LevUs
4254600332 T1, T2, V1, imp2, imp3, Tnorm, E1, M1, M2, V2, E2, Err, Vr, Mr, LevUs
4152895692 T1, T2, E, V1, imp3, V3, Tnorm, M1, M2, M3, V2, Err, Vr, Mr, LevUs

T1 - TemnepaTypa TEIIOHOCUTEIS B TOAAIONIEM TPYyOONPOBOIE

T2 - TemnepaTypa TEIIOHOCUTEINSI B 00paTHOM TpyOOIpOBO/IE

E - O6mias sueprus

El - DHeprus otomneHus

E2 - DHeprus uzpacxoa0BaHHON/TIOTEPSHHON BOJIbI

V1 - O6beM TErIoHOCHUTENS B TOAAIONIEM TPYyOOIPOBOIE

V2 - TemniepaTypa TEIIOHOCUTENS B 0OpaTHOM TPYOOIpOBOIE

V3 - ObeM u3pacxo0BaHHOW/TOTEPSHHOMN BOJIbI

Vr - O6bem peBepca

P1 - JlaBnenue B nojaroiiemM TpyoonpoBoie

P2 - JlaBnenue B oOpaTHOM TpyOOIIpOBOIE

impl - umMmyabsCcHBIN BXOA 1

Imp2 - UMITYJIBCHBIA BXOA 2

Imp3 - UMITYJIBCHBIN BXOA 3

Tnorm - Yackl HOpMaJIbHOU PabOTHI

M1 - Macca TermnoHOoCUTeNs B OAAIOEM TPyOOIpoOBOIE

M2 - Macca TerioHOCUTeNsI B 00paTHOM TpyOONnpoBOIe

M3 - Macca u3pacxoJ0BaHHOW/TIOTEPSIHHOM BOIbI

Mr - Macca peBepca

Err - Ommbku

LevUs - Yposens Y3 MB




Tabnuna 5 Bec uMnyabcHOro Bxojaa

MaxkcuMaJIbLHBINA Pacxon,

IIpenenbHbIi pacxon,

ay Mpll;;pclr(;]tbgibm Qp Qs 3HaueHue
1 0,012 0,6 1,2 0,00006
. 0,015 1,5 3,5 0,000075
20 0,025 2,5 6 0,000125
25 0,035 3,5 7 0,000175
0,06 6 12 0,0003
32 6 6 15 0,0003
40 0,1 10 20 0,0005
50 0,15 15 30 0,00075
0,35 35 70 0,00175
0,25 25 50 0,00125
65 0,5 50 100 0,0025
20 0,4 40 80 0,002
0,8 80 160 0,004
100 0,6 60 120 0,003
1,2 120 240 0,006
125 1 100 200 0,005
2 200 400 0,01
150 1,5 150 300 0,0075
3 300 600 0,015
200 2 500 1000 0,01




Pazgea 2 - Bpemst Hapa0oTKH ¢ OlIMOKAMH
Ipumep pazbopa 3HaueHus GUMOBOL MACKU

Jlana OuToBas Macka HapaOOTKHM BpPEeMEHH C OMMOKaMHM B IIeCTHaAmarepudHoM (opmare,
Hanpumep FF820000.

OTkpeITh KanbkynaTop Windows u BeIOpath pexuM «IIporpamMmmucty, pucyHok 1.

Kanoxynstop = a X
Kanekynatop 0
OB6bIuHbIV
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K& MNocrpoerue rpadukoe
| </> Mporpammucr

- MS
BeluncneHue aatel

Mpeobpazoeartens

C |
2 Baniora

% =
@ Obvem i
& Nnvma 9 X
3 Bec v macca 6 =3
8§ Temneparypa 3 B
@ O nporpamme —
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Janee BeIOpath (hopMmar mpeacTaBieHus naHHbIX « JEX)», 1 BBECTH 3HAaUEHHE MACKH, PUCYHOK 2.

Kanexynstop = (] X

= [lporpammuct

FF82 0000

| HEx  Fr820000

DEC 4286709 760

OCT 37740 400 000

BIN 11111111 1000 0010 0000 0000 0000 0000
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D 4 5 6 -
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F Y. 0 =
Pucynok 2



B crpoke "[IN", comeprkaliell €TMHULBI U HYJIU, OTPAXXEHO JABOMYHOE IPEJICTABICHUE MAaCKH.
Hymepanust 6MTOB HaYUMHAETCS C HYJIS M BBITIOIHSETCS ClipaBa HajleBo. Macka cocTouT u3 32-x OUTOB:

0,1,2,..,30,31.

Jist pactnpoBKH MacKu HE0OXOIUMO BOCTIONB30BATHCS TAOMUIIEH 6, B KOTOPOIl OMMCAHBI OUTHI

(¢pmaru) ommubOK.

Tabnuma 6
HanmenoBanne Onucasne Homep 0uTa
barapes NHTaHHA Pazpaaniace Oarapes MHTaHHA 0
EEPROM Omudka grenus/zanucy EEPROM 1
. [TpoH3zomen cOPOC JaTHL, BPEMEHH, BCEX 3HAYCHHH
Copoc O3V P sha e ’ 2
CIETIHKOB
HencnpaeHoCTs 9aCOBOTO KBapua HencnpaeHOCTS 9aCOBOTO KBapUa 3
Heucnpaenocts RF HencnpaerocTs RF-TpancHBepa -
HencnpaeHOCT TEPMOMETPA B MOJAOM EM
TepMOMeTp MOJadH P P P amaee 5
TpyOonpoeoge
HencnpaeHOCTE TepMOMETPA B 0OpaTHOM
TepMoMeTp 0OpaTKH P P P P 6
TpyOonmpoBoae
TeymepaTypa MOJ3a9H MEHbIIE TeMIEPaTy Phl
[lepenan TeMmepatyp patypamoa patyp 7
- 00paTkH
. [ToTOK BOJBI depe3 pacxogoMep MPOTEKaeT B
PeBepCHEHEIH MOTOK BOAI FERRCPoRP ageecp IR 8
HanpaBIeHHH, 00PAaTHOM YKa3aHHOMY Ha KOphyce
Muxpocxema V3. BelcokHA ypoBeHs  |[BEICOKHH YPOBEHB aKyCTHYECKOTO MIYyMa NPH 9
RKY CTHIECKOTO MYyMa [3MEpPEHHAX
Mukpocxema V3. Huskui ypoBeHs [M3Mepenre pacxoJa HEBO3MOKHO H3-3a MOMEX B 10
y TbTPa3ByKa Ky CTHIECKOM KaHane
Peseps 3ape3epBHPOBAHO 1A JATBHEHIIHX MPHMEHEHHH 11-15
. 3aQHKCHPOBAH PacXoJ HHXE HaCTPaHBAaeMOro
Husxui pacxoa ¢ P P a P 16
mopora
. 3aQHKCHPOBAH PacXo. BHIIIE HACTPAHBAEMOTO o
BrICOKHA pacxon ¢ P P a P 17
mopora
. [Tepenan TeMIepaTyp MeHbIIE HACTPAHBAEMOTO
TOrOoBOpHOH NMepenas TeMIeparyp peraz patyp P 18
- nopora
KopoTkoe 3aMBIKAaHHE B LIEMH MHTaHHA JaTIHKOB
OmuOKa JaTIHKOB JABICHHA 19
TaBIeHHA
PazHOCTE MAcC MOJ3YH H 00paTKH Oonbme
Omuoka 6antanca Macc A P 20
Y CTaHOBJIEHHOTO NpeJena
. DHEepruf NoTepb OTPHUATeNbHAA. 18 GopMyIsI
Omuoka O0ananca 3Heprui P Ps OTPHI flaz dopay 21
V€T3 3HEPTHH 6 H BhIIe
OTCYTCTBYHOT HMIYIBCH C NOJIHHEHHOTO CIETIHKA
Huskuit pacxoa pacxozomepa 2 [MTH HX KOJHYEeCTBO MEHbIIe, 3eM JOMYCTHMO NpH 22
MHHHMATEHOM (mapameTp 0x300)
. 3aQHKCHPOBAH PacXo.] BHINIE HACTPAHBAEMOTO
BrICOKHH pacxoa pacxogomepa 2 ¢ P P a P 23
mopora
Het Boas! OTcyTCTBYET BOJa B TpyOonpoeoae 24
AnnapaTHEIH COOH OmuOKa MHKPOCXeMEI Y3 25
OTCYTCTBYKOT HMIYIBCH C MOJIHHEHHOTO CIETIHKA
Huskui pacxo pacxogomepa 3 [HIH HX KOJHYECTBO MEHbIIe, 9eM JONYCTHMO NpH 26
MHHHMATBHOM pacxoge
. 3aQHKCHPOBAH PacXoJ BHINE HACTPAHBAEMOTO
Bricoxui pacxoa pacxogomepa 3 ¢ P P a P 27
nopora
Pezepe 3ape3epBHPOBAHO A4 JATbHEHIIHX NPHMEHEHHH 28 -31




Ecnu 3ananusbiii Out (Hanpumep, 6ut Ne26) B Macke yCTaHOBJIEH B €IMHHMILY, TO 3TO O3HAYAET,
YTO TpPU BO3HUKHOBEHHMH Takod omuOku («Huskuii pacxom pacxomomepa 3») CUETUMK BpEMEHHU
HEIITaTHOM paboThl OyJeT yBeTUIUBaThCA.

Ecnu 3amanneiii 6ut (Hampumep, 6ut Nel() B Macke yCTaHOBJIEH HYIIO, TO HE3aBUCHUMO OT
HAJIMYUS UM OTCYTCTBUS Takoi ommoOku («Mukpocxema Y 3. Huzkuii ypoBeHb ylIbTpa3ByKa») CUETUHK
BPEMEHHU HEIITaTHOW pabOoThl yBETMUNBATHCA HE OyIET.

CornacHo tabmuie 6, 1 paccmarpuaemoil Mmacku FF820000, cuéTunk BpeMeHH HEITaTHON
paloThl OyJIeT yBETUUYNBATHCS, KO BBITIOJIHUTCS XOTsl ObI OIHO YCIIOBHE:

. Pacxon pacxomomepa 3 Gosnbliie 3aJaHHOTO 3HaYeHUs (OUT Ne27);

. Pacxox pacxomomepa 3 MeHbIle 331aHHOTO 3HaYeHus (OuT Ne26);

. Cryuuncs anmnapaTHblil cOoi MUKpocxeMbl Y3 (6uT Ne25);

. B tpyGompoBoae HeT Bozbl (OUT Ne24);

. Pacxon pacxomomepa 2 Gosnbliie 3aJaHHOTO 3HaYeHUs (OUT Ne23);

. Pacxozn ocHOBHOTO pacxogomepa 6oiblie 3aaHHOr0 3HaueHus (6ut Nel7).

butsr 31-28 3ape3epBUpoBaHbl U MOITOMY MX 3HAUEHUE HE BIMAET HA YBEIMUEHUE CUETUMKA
BPEMEHHU HEIITaTHOU pabOTHI.

Jns popMupoBaHHs 3HAUEHHs Mackd BBECTH B KaibKynsitope B pexkume "[[IN" nBomdnHoe
MIPEJCTAaBICHNE MACKU COTIAaCHO Tabnuiie 6 COOTBETCTBEHHO HEOOXOAMMBIM TpeOoBaHusAM. B BepxHeit
CTpOKE KalbKyJsiTopa Oyner oToopaxkeHo 3HaueHue nckomoit macku B "[/EX". Ha pucynke 3 mokaszana
Macka, B KOTOpoi OuThl 27-16 yctaHOBIEHBI B «1», a ocTanbHbie — «O».

Kansxynatop = ] X

= [lporpammuct

1111 1111 1111 0000 0000 0000 0000

HEX  FFF 0000
DEC 268 369 920
OCT 1777 600 000

I BIN 1111 1111 1111 0000 0000 0000 0000

&8 QWORD Ms
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« > CE A
( ) % =

X
1 F
4. 0 =

Pucynoxk 3



