TEPMOTMrPOMETP
UBA-6A, UBA-GH

PYKOBOLACTBO MO 3KCIMJTYATALIUN
LIAPA.2772.001 P3



1. BBEJJEHHUE

Hacrosimee pykoBOACTBO IO SKCILUTyaTaluu, OOBEIMHEHHOE C
TEXHUYECKHM OIHUCAaHHEM M METOJUKOU IOBEpPKH, SBIAETCS IOKY-
MEHTOM, yJIOCTOBEPSAIOUIMM TIapaHTHPOBAaHHBIC IPEINPHATUCM-
MU3rOTOBUTENICM OCHOBHBIEC IIApAMETPbl M TEXHUYECKUE XapaKTEepH-
CTHKH TepMorurpomerpos MBa-6A u MBa-6H (B nanbHeiiiuem - tep-
MOTUTPOMETPOB).

Kpome ToOro, noxkyMeHT MO3BOISET O3HAKOMHUTBCS C YCTPOH-
CTBOM W IPHHIMIOM pPabOTHl TEPMOTHIPOMETPA U yCTAHABIHMBAET
MpaBHjIa IKCIUTyaTalluy, COOMIOAEHHE KOTOPBIX OOecrednBaeT MOA-
JIep2KaHUEe €ro B IOCTOSHHOU FOTOBHOCTH K JICHCTBHIO.

2. HABHAYEHHE

TepMorurpoMeTpsl IpeHa3HAuYeHbl A H3MEPEHUS OTHOCU-
TEJNFHOU BIIQYKHOCTH M TEMIIEPATyphl BO3/IyXa B JKUIIBIX, CKIAJACKUX U
TIPOM3BOJICTBEHHBIX IOMEIICHNSX, a TAKXKe B CBOOOIHOI aTMOChepe.

Tepmorurpomerp MBa-6A mpencraBiser co0oil aBTOHOMHEBIH
pudop ¢ BRIHOCHBIM M3MEpPUTENBHEIM IIpeoOpa3oBareineM, VBa-6H -
ABTOHOMHBIH IPHOOP CO BCTPOSHHBIM H3MEPUTENBHBIM IIpeodpa3o-
BaTEJICM.

TepMOTUTPOMETPHI BBITYCKAIOTCS B 2-X MOAUQUKAIUAX U 3-X
KOHCTPYKTHBHBIX UCTIOJTHCHUSX:

Moanduxarmn:

- TEPMOTHTPOMETP C KaHAJIOM M3MEpeHUs aTMOCc(epHOro aaBie-
uus (Moxudukarms I1);

- TepMorurpoMerp 0e3 KaHana U3MEpeHHs] aTMOC(HEpPHOTO JlaB-
JICHUSI.

KoHcTpyKTHBHBIE HCTIOTHEHUS !

- 6e3 perucrparyy n3MEepeHHbIX 3HAYCHUH;

- C perucTpanueil N3MEpEHHBIX 3HAYCHUI Ha KapTy NaMsTH THUIIA
microSD;

- € perucrpanueil U3MEpEHHbIX 3HAUCHUI BO BHYTPCHHIOIO Ia-
MSTh M CYUTHIBAHUEM HAKOIUICHHBIX JaHHBIX yepe3 USB-mopr.

Ilo ycroilumBoCTH K MEXaHMYECKUM BO3JCHCTBHUSAM U IO 3alllU-
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HIEHHOCTH OT BO3JEHCTBUS OKPY)KAIOLIEH Cpellbl TEPMOTUIPOMETP
BBINIOJIHEH B 00bIKHOBeHHOM HcnonHeHnu mo [OCT P 52931.
Paboune ycioBust NpUMEHEHHS TEPMOTUTPOMETpa:
- remneparypa, °C

OJIOK MHAMKALIMH ...ovevinvviiriiesieis s -20...50
HU3MEPUTEIIbHBIH TPEOOPAZOBATEND ... -20...+60

- OTHOCHUTEJIbHASI BIAKHOCTB, %0
OJIOK HHIAUKALHH ....voveveneeeeevenenes 5...95 (mpu 35°C u Gosee
HM3KHX TeMIepaTypax 6e3 KOHACHCALNHI BIIarh)
HU3MEPUTEIIbHBIH TPEOOPAZOBATEID ...cevvrvernrereeneenes 0...98*
- aTMOCc(epHOe AABICHUE, KIIa ...ocvvviicciiiicc e 70...110

*-  METPOJIOTHYECKHE XapaKTEPUCTUKH MPH OTHOCHTEIbHON

BiakHocTH Bbitie 90% o6ecreunBaTCsl TONBKO MPU KPATKOBPEMEH-
HoM (He Goisiee 2 4acoB) MpeObIBAHMM MPEOOpa3oBaTeNs MpU THX
YCIOBHSIX.

3. OCHOBHBIE TEXHUYECKHE JAHHBIE U
XAPAKTEPUCTHUKH

3.1. Tepmorurpomerp H3roToBieH B cooTBeTcTBHU ¢ TY4311-
011-77511225-2010.
3.2. T'abaputHbie pa3meps! Tepmorurpomerpa Mpa-6A:

OJIOKA HHIUKALIAH, MM ...oveneneneneenenees He 6onee 25x70x135
H3MEpUTEIIBHOTO Mpeobpa3oBaressi, MM He Gosiee A£L6x165
JInMHA COEAMHUTENBHOTO KAOEIS, M .vvveuveerireeevennee. ne menee 0,8
TabaputHbie pa3mepsl Tepmorurpomerpa Mea-6H, Mm
He Gosee 25x70x175
3.3. Macca TepMOTHIPOMETPA, KT ...cevvrvereerrereeneenens He 6oxnee 0,4
3.4. Inana3on u3MepeHuii:
OTHOCHTEIBHON BIAKHOCTH, X0 ..cvvrvevirieieeeiniiniesneees 0..98
TEMITEPATYPBL, *C ovvviriiieieieeeesre e -20...60*
aTMoc(epHOro AaBIeHUsI, TI1a ......coevveieeiene 700...1100

*- st tepmorurpomerpa MBa-6H yka3aHHBIN Juama3oH H3Me-
peHHI TpU UCIONB30BaHMM yuIMHHUTENbHOro Kabems KVY-1. bes
YUTHHUTENBHOTO Kalenst Huama3oH HM3MEPeHuil TepMOTHIpOMeETpa
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VBA-6H orpaHu4mBaercs AOMYCTUMBIMU YCIOBHSMH JKCILUTyaTalliu
6J10Ka MHIUKAIWH.

TepMorurpomMeTp MOXET NEPECUUTHIBATh H3MEPEHHOE 3HAUCHHE
OTHOCHUTEIIBHOMN BIKHOCTH U TEMIIEPATYPhI B TOUKY POCHI (MHEsT).

Jnana3on nmokasaHuii TOUKH pocsl (MHE), C .....ceveeeee. -60...+50

3.5. TIpenensl nomyckaeMoii OCHOBHOM aOCOJIIOTHOW MOTPELIHO-
CTH U3MEPEHHsI OTHOCUTENBHOM BiakHOCTH 1pH (23+2)°C, %

B auanaszoHe (0...90)%0, %0 ......ccccccvevveerenrerenn He Goiee £2

B nuana3oHe (90...98)%0, %0 ......ccocevreinernenns He Gonee +3*
- METPOJIOTHYECKHE XapaKTEePUCTHKH TP OTHOCHTEIHHOMN
BraxxHocTH Beime 90% oOecreunBaroTCs TOIBKO NPH KPaTKOBPEMEH-
HOM (He Goyee 2 yacoB) HpeObIBaHHU MPEOOpa3oBaTeNs MPU ITHX
YCIIOBHSIX.

Ipumeuanne. BennminHa NOTpenIHOCTH U3MEPEHUS BIAXKHOCTH
3aBUCHUT OT yCJIOBUII SKCILTyaTallny TepMorurpoMerpa. [lpu skerya-
Taluy peoOpa3oBarTelis B YCIOBHAX CHIBHON 3arps3HEHHOCTH HE00-
XOAUMO TIPUMEHEHHE 3alIUTHOrO (GMIBTPA M €ro IepHUOANYecKas
YHCTKA WK 3aMeHa (cM. paszen 4).

IIpn skcruryatanmy npeoOpaszoBaTels B YCIOBHAX CHIBHOH 3a-
TPSA3HEHHOCTH 03 3alUTHOro (GHIBTpa IOTPEIIHOCTh TEPMOTHIPO-
METpa MOKET YBEIMYMBATHCS. DTO MPOUCXOIUT BCIEICTBHE IBYX
(haxTopoB:

- HalM4ue 3arpsA3HCHHH Ha ITOBEPXHOCTH CEHCOpa HCKaKaeT
BIIYKHOCTB B ITpUJIeraronieii oonacry;

- MPOBOJSIINE 3arpsA3HUTENH (HAaIpUMep, COJHU, KOTOPBIC MPU
BBICOKOH BIIQYKHOCTH IOTJIOIIAIOT BOXY, 00pa3ysl INICHKY JJIEKTPOIIH-
Ta) MPUBOJIIT K <3aKOPAYNBAHHIO» EMKOCTHOTO CEHCOPa BIAYKHOCTH.

B cirygae 3arpsi3HeHUs ceHcopa HE0OXO0/[Ma €ro OTMBIBKA C I10-
CclleyIomel FOCTUPOBKOH, Kak OMUcaHo B paszerne 9.

IIpn skcmmyaranuy TepMOTHIPOMETpAa B YCIOBHSX BBICOKOH
BIQXXHOCTH U TEMIIEpPaTyphl HEOOXOIMMa IepHOIuIecKas I0CTHPOB-
ka. Pexomenmyemasi mepHoJMYHOCTh IOCTHPOBKH B 3aBHUCHMOCTH OT
YCIIOBHH SKCIUTyaTallMy IpHuBeeHa Ha puc. 1.

IOctupoBky TepMorurpomerpa peKOMEHIYETCSl OCYIIECTBILITH

*
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Ha NpeANpUATHU-U3roToBUTeINe. [IpH HAIMYUKM METPOJIOTHYecKoi Oa-
3bl IOCTUPOBKA MOXET NMPOBOJMTHCS NPYTHMMH OpraHu3auusMu. Me-
TOAMKA FOCTUPOBKH M3J0XkeHa B JokymeHTe «IIporpammHoe obec-
nevyeHue Tepmorurpomerpos MBa-6A, UBa-6H. Bepcusi 2009 ro-
Ja», moctaBisieMoM BMecte ¢ kabenem KU-4 niis cBa3u u3MepuTens-
Horo npeobpa3zosarens ¢ [1K.
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Puc.1. 3aBUCUMOCTH peKOMEHIyeMOH ePUOIUYHOCTH
IOCTHPOBKH OT YCJIOBHH 3KCILTyaTal{u.

3.6. IIpenensr nomyckaeMoil OCHOBHOH aOCOJIIOTHOH MOTPENTHO-

CTU M3MEPEHUSI TEMIEPATYPHI, °C .overeiriiieiririeieeenes He 6onee +0,3
3.7. Tlpenensl pomyckaeMoil abCOMIOTHOM MOTPEIIHOCTH H3Me-
peHust aTMOC(epHOTo JaBIeHUS, ITla ... He Gonee +2,5

3.8. Ilpenensl nomyckaeMol JOMOJTHUTENILHOW abCONIIOTHOH I10-
TPEIIHOCTH M3MEPEHUs] OTHOCHTENILHON BIQKHOCTH TIPH U3MEHEHHH
TeMrepaTypbl Ha 1°C, Y0 ..o He 6onee +0,1

3.9. TTocrosiHHAsT BpeMEHH, MUH

M0 OTHOCHUTENILHON BIIaKHOCTH

0 TEMIIEPATYPE ....

He Oouee 2
.. He Oboniee 5




3.10. Hamnpsixenue mutanus, B ....... 2...3 (2 anementa Tumna AA)

3.11. Bpems HenpepbiBHOW pabOTBHI MPU HCIOJIb30BAaHUH II[e-
JIOYHBIX DJIEMEHTOB €MKOCTBIO 2 AXjac M BKJIIOYCHHH «OBICTPOTO»
pexuma u3MepeHuii He 6ornee 1 gaca B cytku He MeHee 1 rona.

3.12. JIns perucTpanyy JaHHBIX B TEPMOTUTPOMETpAx ¢ KapToi
MaMsTH UCTIONB3YIOTCS KapThl HaMaTH THa Micro SecureDigital (mi-
croSD).

KommuectBo 3amuceil n3mepeHHbIX 3HaueHWi Ha 1 MB kaprs
TIaMSATH .... 100000

3.13. KonnuecTBo 3ammceil N3MEpEeHHBIX 3HaYEHHH B TEPMOTHT-
POMETPAX C BHYTPEHHEH MAMATBIO ..c.eceuviiieniirsiieie e sassiesns e 130000

Bpems 3amucn JaHHBIX NPU MUHHMAIEHOM HHTEpBaje 3alliCH
(1 muH) cocrapiser 3 Mecsna.

3.14. MeXTOBEPOUIHBII HHTEPBATL, MEC. ..c.vvverreeeneenereeaneseennens 12

4. COCTAB TEPMOI'NI'POMETPA U KOMILJIEKT
IIOCTABKH

Bremmnnit Bun tepmorurpomerpa VBa-6A mpuBenen Ha puc.2,
WBa-6H na puc.3.

B cocraB Tepmorurpomerpa lBa-6A BxoxsaT 010K MHANKAIUH U
HM3MEPUTENBHBII Tpeodpa3oBaTells, COeANHIEMbIe MeXy CO00H THb-
KHM KabeleM.

B Tepmorurpomerpe MBa-6H npeobOpaszoBaTens ycTaHOBIEH Ha
Kopmyce Onoka MHAMKAIMU. [IpH HCIIOIB30BaHUM YIIMHHUTEIHHOTO
xabemnst KY-1 npeobpasoBarens tepmorurpomerpa UBA-6H moxer
TIPUMEHSTHCS KaK BEIHOCHOM 30H.

IIpn roctupoBke u nosepke Tepmorurpomerpa MBA-6H mpeo6-
pasoBarenb U3BJIEKaeTCs U3 Ooka MHAMKALUMU (pHc.4) WK yIIMHHA-
TENBHOrO KabeJsl ¥ yCTaHABJIMBACTCS B TEPMOCTAT MM 00pa3IOBEIH
reHeparop BiaxHoro raza. CoeanHeHHe IpeoOpa3oBarels ¢ OJI0KOM
HMHJIVKAIIUN OCYIIECTBILIETCS C MOMOIIBIO YUIMHUTENHFHOTO Kabels
KVY-1mm KVY-2.

Ha xopmyce 010kxa MHAWKaIUM TEPMOTHIPOMETpA C KapToil ma-
MSITH PacOJIOKeH CIOT AN yCTAaHOBKH KapThl HAMSTH.
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Puc.2. Buewnuii Bua TepMorurpomerpa sa-6A.

Ha xopmyce 610ka HHIAMKAIWU TEPMOTUTPOMETPA C BHYTPEHHEH
[aMATBIO YCTaHOBJICH pa3beM THma Mini USB mius moaximoueHus K
MEepCOHANILHOMY KoMmimbioTepy. IloakmiodeHne K IepCOHAaIbHOMY
KOMIIBIOTEPY OCYILECTBISIETCSI C TOMOIIBIO CTAaHIAPTHOTO Kabemst
tuma mini USB - A.

O0603HaueHNE TEPMOTUTPOMETPOB TIPH 3aKa3e:

1. Tepmorurpomerp HMBa-6A 0e3 perucrpaun HU3MEPEHHBIX
3HAYCHMI U KaHaJla U3MEPEHUs aTMOC(HEPHOTO AABICHHMS:

NBa-6A

2. Tepmorurpomerp MBa-6A 6e3 perucrpaiuu H3MEpPEHHBIX
3HAYCHHH, C KAHAJIOM U3MEPEHHUsI aTMOC(HEPHOTO TaBICHHS:

NBa-6A-
6



Puc.3. Buemnuii Bua Tepmorurpomerpa Msa-6H.

Puc.4. 13Bneuenne npeobpa3oBareisi TEpPMOTUTPOMETPA
WBa-6H n3 610Kxa MHANKAIUY TP TOBEPKE.
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3. Tepmorurpomerp MBa-6A ¢ perucrpanueil U3MepeHHbIX 3Ha-
YeHMil Ha KapTy NamATH, 0e3 KaHaua U3MepeHust aTMOC(hEpHOro JaB-
JICHUS:

MBea-6A-KI

4. Tepmorurpometp MBa-6A ¢ perucrpanuell "3MepeHHbIX 3Ha-
YeHUH Ha KapTy NaMATH M KaHAJIOM M3MEPEHUs aTMOC(EpHOro J1aB-
JICHUS:

UBa-6A-KMN-A

5. Tepmorurpomerp MBa-6A ¢ perucrpanueil U3MepeHHbIX 3Ha-
YEeHUH BO BHYTPEHHIOIO MAMATh U CUUTHIBAHHEM HAKOIJIECHHBIX JaH-
HbIX yepe3 USB-mopt, 6e3 kaHaia nuaMepeHus aTMochepHoro napie-
HHS

NBa-6A-T

6. Tepmorurpomerp MBa-6A ¢ perucrpanueil n3MepeHHbIX 3Ha-
YeHUH BO BHYTPEHHIOIO ITaMATh, CUUTHIBAHWEM HAKOIUICHHBIX JaH-
HBIX 4epe3 USB-mopT u kaHamom m3MepeHust aTMOC(EpHOTO JaBiie-
HUSL:

MNBa-6A-MN-AO

7. Tepmorurpomerp MBa-6H 6e3 perucrpaunu H3MepeHHBIX

3Ha4YEHUH U KaHajla U3MEPEHHs aTMOC(EPHOTO J1aBICHUS:

MNBa-6H

8. Tepmorurpomerp MBa-6H 6e3 perucrpaiuu H3MEpeHHBIX
3Ha4YEHUH, ¢ KaHAJIOM U3MEPEHHS aTMOC()EPHOTO JABJICHHSA:
NBa-6H-O
9. Tepmorurpomerp MBa-6H c perucrpanuneii n3aMepeHHbIX 3Ha-
YeHMil Ha KapTy NamATH, 0e3 KaHaua U3MepeHus: aTMOC(hEpHOTro JaB-
JICHHUS:
MBa-6H-KI
10. Tepmorurpomerp MBa-6H c perucrparmeil n3aMepeHHBIX
3HAUEHUI! Ha KapTy IaMsTH M KaHAJIOM H3MEPEHHs aTMOC(EpHOro

JIaBJICHUS .
MNBa-6H-KM-AO
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11. Tepmorurpomerp MBa-6H ¢ perucrpaipeii n3aMepeHHBIX
3HA4YCHHMIl BO BHYTPEHHIOIO IaMATh U CUUTHIBAHHUEM HAKOIUICHHBIX
nanHbix uyepe3 USB-mopt, 0e3 kaHama u3MepeHHs aTMOC(EpHOro
JIABJICHUSA:

UBa-6H-MN
12. Tepmorurpomerp MBa-6H c perucrparmeil n3MepeHHBIX
3HAQUEHUII BO BHYTPEHHIOIO IIaMSTh, CYUTHIBAHHEM HAKOIUICHHBIX
naHHbIX depe3 USB-mopT 1 kaHanoM u3MepeHns: aTMoc(epHoro J1aB-

JICHHUS
UBa-6H-M-AO
KommiekT mocTaBku TepMOrUrpoMeTpa npuBeseH B Tabnune 1.
Tabnuma 1.
Ne| HammeHoBaHue u3nenus O0603HaueHne [Tpumeuanue
WJIH JIOKYMEHTa
1 | Tepmorurpomerp: Monudukars
WBa-6A LIAP.2772.001-0 | wu ucnonnenue
WBa-6H IIAPA.2772.001-1 | orosapusaeTcs
Ipu 3aKase
2 | PykoBOACTBO 10 3KC- LIAPS1.2772.001PD
IUTyaTauu
3 | YmakoBka
4 | Kapra namstu microSD Ilins Usa-6A(H)
¢ 10 Datal ogger -KI1(-J1)
Ilis sa-6A(H)
5 uck ¢ [10 Datal ogger
)1 gg _ H(' ﬂ)
- Jnst Usa-6A(H)
6 | KaGens mini USB - A
w1 (@)

Taxoke COBMECTHO C TEPMOIMIPOMETPOM MOTYT IOCTaBIATHCS
CIIEYIOIHE JOTIOIHUTEIbHbIE aKCECCYaphl:

1. KpoHuTeiiH 11 HaCTCGHHOH YCTAaHOBKM TEPMOTHIPOMETpa
(puc.5).




Puc.5. Kponmreiin a1 ycTaHOBKH TEPMOTUTPOMETPA Ha CTEHE.

2. 3amMTHBIA KOJINAYOK Ul M3MEPUTEIILHOTO Mpeodpa3oBare-
ast u3 nopucroro ¢groporuiacta (puc.6). TpenHasHaueH Iist 3aIUThI
CEHCOPOB OT TIBUIA U a3p03onei’1.

Puc.6. 3aiuTHbIH KONMAY0K ISl H3MEPUTEILHOTO
npeobpa3oBaTens U3 MOPUCTOro HToporuIacTa.

3. IlepexoxHast BTyJIKa [l 00pa3LOBOro IeHepaTopa BIaKHO-
ro rasa «Poauuk-2» (puc.7). [IpeaHasHavyeHa sl YCTAaHOBKH H3Me-
puUTENBHOTrO mpeobpa3zoBarels B pabouyro Kamepy reHepaTopa Bilak-
HOT'O Ta3a IIPH FOCTUPOBKE HMIIM IOBEPKE TEPMOTHIPOMETPA.

4. YummauTenbHblii kadeab KY-1 mis nonkimoueHus uaMepu-
TEIBHOTO IpeoOpa3oBarels K OJOKY MHAMKALMH TEPMOTHIPOMETPA
UBa-6H (puc.8).
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Puc.7. Tlepexonnas BTyska a1 06pa3oBoro
reHepaTopa BIXHOTro raza «PogHuk-2».

Puc.8. Yumnaunrensusii kadens KY-1 mis moaximrodeHus
npeobpasoBares K OJ0Ky WHIUKAUU TepMorurpomerpa pa-6H.

5. Yaaunureabnslii ka6eab KY-2 1 noqxmnodeHus: u3Mepu-
TEJNFHOTO TpeoOpa3oBatelisi K OJOKYy MHIMKAIUN TEPMOTHTPOMETpa
MBa-6H npu rocTHpOBKe U OBEPKE.

6. Kabens KM-4 st MOAKITIOUEHHST U3MEPUTENBLHOTO Mpeodpa-
3oBaresns TepMorurpomerpos Mea-6A un Ma-6H k COM-nopTty mep-
COHAJIPHOTO KOMIIBIOTEpA IPU IOCTUPOBKE. [locTaBisieTcss BMecTe ©
JIMCKOM ¢ TIporpaMMHbIM obecrieuenrem Rodnic u | vaéCalc.

7. Kapa-puaep ais CUMTHIBAHUS TAaHHBIX U3 KapThl MaMSTH.
Toaxmouaercs k USB-nopTy nepcoHaIbHOTO KOMITBIOTEPA.
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[Tpumep 0603HaUCHHS TEPMOTUTPOMETPA IIPHU 3aKa3e:
UBA-6H-[] ¢ KpOHWTEeNHOM

- tepmorurpomerp UBA-6H ¢ kanamom usmepenust napieHus. [1o-
CTaBJIAETCS C KPOHIUTEHHOM ISl HACTEHHON YCTaHOBKH.

5. YCTPOMCTBO U PABOTA TEPMOTATPOMETPA

Tepmorurpomerp cocTOUT U3 OJI0KA MHIUKALMU U U3MEPHTEIb-
HOTO0 IpeoOpa3oBaTelst BIaXKHOCTU U TEMIIEPaTyphI.

B usmeputensHOM nmpeobpaszoBatesie BIAKHOCTH U TEMIIEPATYPBI
U3MepeHHe OTHOCUTENBHOM BIaXKHOCTU OCYIIECTBISIETCSI COPOIMOH-
HO-EMKOCTHBIM CEHCOPOM, TEMIEPaTyphl - TMOJYHPOBOJHUKOBBIM
TEPMHCTOPOM.

[MpuHmmn neicTBUS COPOLHMOHHO-EMKOCTHOTO CEHCOPa OCHO-
BaH Ha 3aBUCUMOCTH JUEKTPUUECKOIl MPOHUIIAEMOCTH MOIUMEPHO-
TO BJIArOYYBCTBUTENBHOTO CJIOSI, Pa3MEILEHHOTO MEXIY ABYMS JIeK-
TPOJaMH, OJUH U3 KOTOPBIX BIArONpPOHUIIAEM, OT BIAXKHOCTU OKpY-
JKaIOLIEeH Cpelbl.

Jlns m3MepeHust aTMOC(EPHOrO JAaBICHUS HCIIOJIb3yeTCsl TEH-
30pPE3UCTUBHBIA CEHCOP JAABJIEHUs, ONIHOHAIBHO YCTaHABIHBAEMBIi
BHYTPHU KOpITyca O10Ka HHANKALUH.

CeHCOp BIaXXHOCTH M TEPMUCTOP YCTAHOBJIEHBI B IIMIUHIPHUE-
CKHI KOPITyC H3MEPUTENBHOTO MPeoOpa3oBaTelsl U 3aKphIThl KOJINay-
KOM, 00€CHEeUHBAIONUIMM UX 3aIIUTYy OT MEXAHHMUYECKUX MOBPEKACHUI
1 cBOOOHBIIN JOCTYN aHATM3UPYEMOIl Cpeabl.

B xopmyce npeoOpasoBaTens pacrnoyaraeTcs Takxke cxema obpa-
00TKM ¥ BBIJAYM CHUTHAJOB, BBIMONHEHHAas HAa OCHOBE MHKpO-
KOHTPOJUIEPA U OCYIIECTBIIAIONIAs CIeyIomue QyHKINH:

- U3MEPEHHE EMKOCTU CEHCOPa BIAXHOCTH,

- U3MEPEHHE COMPOTUBIIEHUS TEPMUCTOPA;

- BBIYMCIICHUE 3HAYECHHS TEMIIEPATypBI;

- BBIYMCIICHUE 3HAYEHHs OTHOCUTENBHOH BIaKHOCTH;

- TeMIlepaTypHasi KOPPEKIMs 3HAYEHHsI OTHOCUTEIBHON BIAXHO-
Ty,

- B3aMMOJEICTBHE C BHEIIHUMH ycTpoicTBaMu (OJIOK MHIMKA-
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LM UK TIEPCOHATIBHBINA KOMIIBIOTED) 110 nipoTokosry ModBus.

BJIIOK MHAMKALMKU TEPMOTMIPOMETPA BBIIOJIHEH HA OCHOBE MHK-
POKOHTPOJUIEPA M OCYLIECTBIISET CleAyomue GYHKIMH!

- OIIPOC M3MEPUTENBHOTO IpeoOpa3oBaTest BIaKHOCTH/ TeMIle-
paTyphl U CEHCOpPA AaBICHUS;

- BBIYMCIICHHUE 3HAYCHHS TOUKH POCHI;

- MHIMKALUKUA W3MEPCHHBIX 3HAYCHUH Ha JKHAKOKPUCTAILINYE-
CKOM JIHCILIEE;

- IIOZLACPIKKA YaCOB M KaJICHAApS;

- 3aIKCh U3MEPEHHBIX 3HAYCHHI C 381aHHBIM HHTEPBAJIOM MEXK-
1y U3MEPCHUSIMU BO BHYTPCHHIOKO AMSATH MM HA KAapTy [aMSITH;

- (huKcalMsl SKCTPEMAIbHBIX 3HAUCHUH TEMIIEPaTypbl 1 BIAKHO-
CTH, BPEMEHH U JIaThl 3THX COOBITHI;

- B3aMMO/ICHCTBHE C IIEPCOHAIBHBIM KOMIIBIOTEPOM (MU Tep-
MOTUIPOMETpA C BHYTPEHHEH HaMSIThIO).

6. MOPAJIOK YCTAHOBKHA

IIpu M3MEpeHMsIX TEPMOTHIPOMETP AEP)KAaT B PyKe WM pasme-
IAI0T Ha MMEIOIIYIOCS TOPH3OHTAIBHYIO MOBEPXHOCTH. TepMmorur-
pPOMETp MOXET OBITh YCTAHOBJICH Ha CTeHE B KpoHuiTeiHe (puc.5),
Kak 1moka3aHo Ha puc.9.

He pexomenmyercst pa3MelaTh TEPMOTUTPOMETDP BOIM3H Ipen-
METOB, BBISISIOUINX TEIIO (OTOMMTENbHBIE CHCTEMBI, MCTOUYHUKA
OCBEILCHUS | TIP.).

7.IIOAI'OTOBKA K PABOTE U PABOTA

Ha puc.10 moka3aHa JikieBas maHe b TEPMOTHTPOMETpA, Ha KO-
TOPO#T PACIIONIOKEHBI HHIUKATOP U ABE KHOIKHU: «P » 1 «f3».

Ha uHIuKaTtope TEpMOTHIPOMETPA MOCTOSIHHO BBICBEUHBAIOTCSI
TEKYIME 3HAUYCHHSI OTHOCHTENIBHOM BIKHOCTH (BEPXHSS CTPOKA) U
Temreparypsl (HIXKHSsE cTpoka). [lepuon oGHOBIEHHs MOKa3aHuii - 1
muHyTa. [Ipy HaXaTHH Ha TOOYIO KHOIIKY TEPMOTHIPOMETP IEpexo-
IUT B «OBICTPBII» PEXKUM H3MEPEHHIT U EpHUOI OOHOBICHHS MMOKa3a-
HHUI HHANKaTopa yMeHbiaeTcs 10 1 c. Yepes 30 ¢ mociie mocieqHero
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HAQ)KaTUsL KHOIOK IIepHOJi OOHOBICHHS IOKAa3aHUH MHAMKATOpPa BO3-
BpaliaeTcs K 3HaueHuo 1 MUHYyTA.

Tupasr L

Puc.9. YcraHoBKa TEpMOTHIPOMETpa Ha CTCHE
C TIOMOILBIO KPOHILITEWHA.

Tpyu HEOOXOAUMOCTH HOACPKUBATH TEPMOTUTPOMETP B «OBICT-
POM» PEKMME M3MEPEHUHl JUTUTENIBHOE BPeMsI PEKOMEH/YETCsl TIepH-
OJIMYECKH KPATKOBPEMCHHO Ha)KUMaTh Ha KHOMKY «f3» (Iocie Haxa-
THS KHONKH HaYWHACTCS HOBBIH OTCYET BPEMEHHU «OBICTPOT0>» PEeXKU-
Ma H3MepeHuir).

JU1s IpocMOTpa 3HAYCHHS BEIHYMHBI TOYKH POCHI H atMochep-
HOTo JapjieHusl (IpH HAJMYUM KaHalla W3MEPCHUs JaBICHHUS U pas-
PCLICHHOM BBIBOAE TOYKH POCHI) HEOOXOJMMO JBaXIbl HAKATh
KHOIIKY «B». IIpu mepBoM Ha)KaTHH TEPMOTHIPOMETP HEPEXOAUT B
«OBICTPBII» PESKUM H3MEPEHHUI, TIPU CIICAYIOLIEM - Ha BEpXHEH CTpo-
K€ MH/MKAaTOpa BBICBEUMBACTCS 3HAYCHHE TOYKH POCHI M CIMHHIIA
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usmepennst (°Ct.p.). Tlpu creayromeM HaKaTHH KHONKH «R» Ha
HWKHEHi CTPOKE MHAMKATOpa BBICBCUMBAETCS 3HAYCHHE aTMOC(HEPHO-
ro pasienust B rekrollackansx (1 rlla = 0,1 kIla) u pasMepHOCTh H3-
MepsieMoro napamerpa - «rlla».

¥ELZATENR

FHEMEH

Puc.10. Jlunesas naHeab TEPMOTHIPOMETPA

Ipy mOCIeaYIONMX HAKATHSIX KHOIKH «13» B «OBICTPOM» PEXHU-
Me HM3MEpEeHHil Ha HHAMKATOPe YEPEeAyIOTCS 3HAYCHHS BIIAXKHO-
CTH/TEeMIIepaTypbl, TOYKH POCHI/TEMIEpaTypsl U JaBieHHSA. BbiBOg
3HAYCHHUSI TOYKM POCHI MOXHO 3a0JIOKHPOBaTh, KaK ONMCAHO Ha
cTp.22.

Ecnu TepMOrHIpoOMeTp HE HaXOOWUTCSI B PABHOBECHH C aHAIHM3H-
pyeMoit cpenoii (B ciiydae W3MCHEHHS TEMITEPATYPBI WIIH BIaKHOCTH,
[PH MEPEMEIICHIU B APYrO€ MECTO U T.1.), TO CYUTHIBAHIE 3HAYCHHUI
BII&KHOCTH M TEMIIEPATyPhI OCYIIECTBISIOT [OCIIE TOro, KaK MoKa3a-
HUSI MHIMKATOPa TEPMOTUTPOMETpPa MPUMYT YCTAHOBHUBILIEECS 3HAUe-
Hue. [l yCKOpeHHs IpoLecca yCTAHOBICHHUS IMOKA3aHHH PEeKOMEH-
IyeTcs MPOM3BOAMTH KojeOaTenbHbIC NBIDKEHHS H3MEPUTEIBHOTO
npeobpaszoBareis. IIpyn 3TOM yMEHbIIASTCST BPeMsl TOCTHKCHHS Tell-
JIOBOTO PAaBHOBECHSI CEHCOPOB C OKPYXKAIOIIeil CPenoi 3a cueT ux 06-
IlyBa BO3LYXOM.
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BHUMAHME! [loxa3aHusi OTHOCUTENBHON BIQXHOCTH U TEMIIEpa-
TYpbl KOPPEKTHBI TOJIBKO, KOTAa TeMIIEpaTypa CEHCOPOB PaBHA TeM-
neparype aHanuszupyemon cpensl. I103TomMy cunThiBaHME 3HAYEHUH
OTHOCHUTEIBHON BIAXHOCTH U TEMIIEPaTypbl MOXHO MPOU3BOJHUTH
TOJBKO MPH YCTAHOBUBIINXCS MMOKA3aHUSIX TEMIIEPATYPEI.

B of6mact oTpuuaTeabHBIX TEMIICPaTyp TEPMOTUTPOMETP U3-
MEpSIET OTHOCUTEIBHYIO BIIXKHOCTH BO3JyXa HAJ JbAOM WM Hal
BOJI0ii (ompemesiercsi pu KOH(GUTYPUPOBAHHU TEPMOTHIPOMETpA -
cM. cTp.23).

TepexiroueHne pe>KUMOB pabOTHl TEPMOTHTPOMETPA OCYIIECTB-
JSIETCsl TIOCIICAOBATEIFHBIM HakaTHeM KHONKU «b ». [Ipu 3Tom Ha
JUACIUIeE BhICBeYMBaeTcs ykaszarenb (puc.10) HampOTHB HAAMKMCH Ha
MaHEIH TEPMOTUTPOMETPA, XapaKTEPH3YIOMICH TEKYIIUH peXuM pa-
OOTEL.

IlocnenoBaTenbHOCTh MEPEKIIOUCHHUS PEKUMOB PabOTHI CIEIY-
roIast:

1. Uaaukaiuss MUHAMAJILHOTO 3HAYEHUS OTHOCHTEILHOMN BiIaK-
HOCTH M COOTBETCTBYIOILIETO €My 3HAUCHHS TEMIIEPaTyphl. YKa3aTelb
HanpoTuB Haamucu «RHMin».

2. Unpukanysi MakKCMMAaJIbHOTO 3HAYEHHUSI OTHOCUTEIILHOM BIIaX-
HOCTH ¥ COOTBETCTBYIOILIETO €My 3HAUCHHS TEMIICPaTyphl. YKa3arelb
HanpoTuB Haamucu «RHMax».

3. Unaukanys MUHHMAIIBHOTO 3HAUCHHS TEMIIEPATYPhl H COOT-
BETCTBYIOIIIETO €My 3HA4YCHUS OTHOCHUTCIBHOW BIIAYKHOCTH. YKa3a-
TeJb HAMTPOTUB Hamucu «TMiny.

4. Napukanus MakCUMaJIbHOTO 3HAYCHHS TEMIIEPaTyphl U COOT-
BETCTBYIOIIIETO €My 3HAYCHUS OTHOCHUTCIBHOW BIIAYKHOCTH. YKa3a-
TEJb HAIIPOTHB HaIHCH «Tmax».

5. [l TepMOTUTPOMETPOB € PETHCTpaIiiell N3MEPEHHBIX 3HaUe-
HUH - WHIWKAIKs WHTEpBaNa 3aIliCH B MaMsTh. Ecin xapTa mamstu
HE YCTaHOBJICHA, PEXKUM IIPOITyCKAeTCs. Y KazaTellb HAPOTHUB HaJlIIH-
cu «HTEpBaiN 3amucm».

6. Nnankanus TeKyero BpeMeHH U JaThl. YKa3aTellb HalPOTHB
naucu «Bpemsi/Jlata».
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7. lnpuKanus BpeMeHU M JaThl Havyana nepuoa GUKCauu Kc-
TpeManbHBIX 3HAYE€HHH TEMIEpaTypbl 1 OTHOCHTEIBHON BIAXHOCTH.
Pexxum cOpoca dKCTpeMalbHBIX 3HAUCHUIl TeMIepaTypbl U OTHOCH-
TEJIbHOM BJIQXKHOCTH M Hayajia HOBOTO Ieproja GUKCAlK 3THX 3Ha-
yeHu#. Yka3zarens HarpoTus Hagnucu «CBPOC».

Ecnu TepMOTUrpoMeTp He HAXOAUTCS B «OBICTPOM» PEXKHME H3-
MepEeHHii, epBoe HaKAaTHE KHOMKH «P » HrHopupyercs (MpH ITOM
HAYMHACTCS «OBICTPBII» PEXKUM).

Ilepen HauanoM paboOTBI C TEPMOTUTPOMETPOM IPOBEPHTE Mpa-
BIJIBHOCTh YCTAHOBKH TEKYILETO BPeMeHH M KaneHaaps. IIpu HeoO-
XOAMMOCTH YCTaHOBHUTE 4Yachl M KaJeHJapb TEPMOTHIpOMeTpa Ha
MECTHOE BpEMSI.

Jnst mpocMoTpa 3aBOACKOT0 HOMepa M BEPCHM IIPOTPaMMBI
TEPMOTUTPOMETPA B PEKHME MHAMKALUM TEKYLIUX 3HAUCHUI BIax-
HOCTU M TEMIepaTyphbl yAep)KuBaliTe HaxaToll 4 CeKyH[Abl KHOIKY
«B3»,

ITocne 3TOro Ha MHIMKATOP B TEYEHHE 3 C BHIBOAUTCS HOMEP
npubopa ¥ HOMEp BepCHU NMPOTPAMMHOI0 OOeCHeyeHus, 3aTeM B Te-
yeHue 3 ¢ B HIDKHEH CTPOKE THII ITapaMeTpa OTHOCHTEIIbHON BIaXKHO-
cti — «Boda» niu «led» 1o BoJe ¥ 10 Jibay, COOTBETCTBEHHO.

HpOCMOTp M YCTAaHOBKA TEKYLIEro BpeMEeHH! U AaThbl

IIpu BbIOOpE pexMMa MHIMKALUM TEKYLIEro BPEMEHH U JaThl
MOCIIe HaXKaTHsl KHOMKH «P » Ha MHAMKATOPE BHICBEUMBAETCS TEKYy-
mee Bpems. [Ipu HaxxaTUH KHOTIKH «{3» Ha UHUKATOP BBIBOAUTCS Te-
Kylllasi JlaTa — B BEpXHEH CTPOKE YMCIO U MECAL, B HWKHEH — rol.
IIpn mocnexyromuX HaXaTUAX KHOMNKM «3» HA MHAUKATOPE depemy-
10TCs BpeMs u para. Ilpu mmurensHoM (Gosee 3 ¢) HaXATHH KHOIKA
«3» TEPMOTHTPOMETP TMEPEXOJUT B PEKUM YCTAHOBKU TEKYILIHX 3Ha-
YeHHI BpeMeHH W marel. Ilapamerp (Yachl, MUHYTBI, YHCIO, MECSL]
WINH TOX), 3HAYEHHE KOTOPOrO MOXET YBEIMYMBATHCS HA CAMHHILY
IIPU HaXKaTUM Ha KHONKY <«{3» HauuMHaeT murate. [lepexon k cnenyro-
eMy NapaMeTpy OCYLIECTBISAETCS MPH HAXKaTUH Ha KHOIKY «P ».
Ilocne BBOma BCeX MapaMeTPOB HAa HMHAUKATOPE BBICBEUMBACTCS
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Hagnuck <«3AIL». Ilpu HaxaTHM KHOMKU <«f3» B 3TOM COCTOSIHUHU
HPOMCXOAUT 3aliCh BBEICHHBIX 3HAYCHUI TEKYILEro BPEMEHH U Jia-
THI.

ITpocMoOTp 3KCTPEMATIBHBIX 3HAYEHHUIl BIaKHOCTH
U TeMIepaTypbl

Tepmorurpomerp mocie ouepeHOro 3amepa BIaKHOCTH U TeM-
HepaTrypel, coBepiaeMoro 1 pas B MHHYTY, CPaBHUBAET IOJIy4EHHBIE
3HAYEHUsI C XPAHAIUMHUCSA B MAMATH MUHMMAJIbHBIMU U MaKCHMab-
HBIMU 3HAUEHUSIMU OTHOCHTENILHOW BIAXXHOCTH M TeMmepaTypsl. Ec-
T TEKyllee 3HAUeHUE BIAKHOCTU MM TEMIIEpaTypbl HUXKE MM BbI-
I11€ COOTBETCTBYIOLIMX MUHUMAIBHBIX MM MAKCHMAaJIbHBIX 3HAUCHHH,
9TH 3HAYEHHS 3aMEINAIOTCs TEKYIMMH U 3alIOMHHAETCs BpeMs U JaTa
3TOTO COOBITHS.

Bpems nocTmkeHus SKCTpeMalbHOTO 3HaYEHHs BIAXXHOCTH MM
TeMIepaTypbl BEIBOJUTCSA HAa MHAUKATOP B PEXHUME NMHIUKAIIUU COOT-
BETCTBYIOIIETO HKCTPEMANbHOTO 3HAUCHUsI MOCIE HaXaTHs Ha KHOII-
Ky «@». ITocie BTOpOro HakaTusi Ha 3Ty KHOIIKY Ha MHIUKATOpP BbI-
BOJAUTCS JaTa 3TOr0 COOBITHS.

Jnsa ycTpaHeHMs BO3MYILEHHI TEMIIEPAaTypHO-BIAKHOCTHOTO
pexuMa, BBI3BIBAEMBIX NPHCYTCTBHEM 4YeJOoBeKa BONU3M Mpubopa,
3HAYEHUs! BIAKHOCTU M TEMIIEPATyphl B TE€UEHHE JBYX MHHYT IOCIIE
HaXaTUs JIF00OH KHOIKHM yNPaBJICHUsS UTHOPUPYIOTCSA NpH (ukcanuu
9KCTpPEMaJIbHbIX 3HAYEHUH.

IIpu BXOoz€ B pexMM MHAMKALUK BPEMEHHU U JaThl Hauasa MepH-
oma (UKcauMM OSKCTPEeMAaNbHBIX 3HAYCHMil (yKasaTenb HANpOTHB
Haamcu «CBPOC») Ha MHAMKATOPE BHICBEUMBACTCS 3HAUCHHE BpE-
MEHH TOCIIeHEro cOpoca, T.e. BpeMEHH Hauaja OTYETHOTO MepHoa.
IIpyn HaXkaTUM KHOMKH <«f3» Ha MHIUKATOP BBIBOAUTCS JIaTa MOCIIEIHE-
ro cOpoca - B BepXHEH CTPOKE YHCIIO U Mecsll, B HIKHel - rox. [Ipu
MOCIEAYIONMX HAXKATUAX KHOMKU «3» Ha MHIUKATOPE UYEPETyrOTCS
BpeMs u nara copoca. [Ipu aiurensaoM (6osee 3 ¢) HaKaTHH KHOIKK
«3» Ha UWHIUKATOpE KPAaTKOBPEMEHHO BBICBEUMBAETCS HAAINNCh
«CBP.» 1 TepMOTHIpPOMETp MEPEXOAUT B PEXKUM HHAUKALUH TEKyIIe-
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r0 3HAYCHUS OTHOCHTEIBbHOM BIXKHOCTH U TeMmreparypsl. [Ipu stom
HPOMCXOJUT OYMCTKA SKCTPEMAbHBIX 3HAUYCHHUM U 3alUCh TEKYIIEro
BPEMCHH W JIaThl B KAYECTBE BPEMEHHM M JaThl Hayalla OTYETHOTO Iie-
puoza.
PaGora ¢ KapToii naMATH TePMOTHTPOMETPOB
HBa-6A-KII, Usa-6H-KII

Jis paboTHl ¢ KapTOil MaMsATH JOCTATOYHO BCTaBHTH €€ B COOT-
BETCTBYIOLUI CJIOT, PacIOJIOKEHHBIH Ha BEpXHEW TOPLEBOM CTOPOHE
tepmorurpomerpa (cm. puc.1l). Kapra mo/pKHA MOJHOCTBIO BOWTH
BHYTPb KOpITyca TepMOTUTPOMETpA.

Puc.11. Tepmorurpomerp MBa-6H-KII ¢ ycranaBnmmBaemoii kapToit
TaMsTH.

TepMorurpoMerp aBTOMAaTHYECKH OIpenensieT (pakT YCTaHOBKH
B HEro KapThl NAMsTH, CO3JaceT Ha Kapre (ailll ¢ MMEHeM «HOMep
npudopa».iva (manpumep, D005.iva), ecnu daiin ¢ TakuM UMEHEM
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OTCYTCTBYET Ha KapTe M OCYIIECTBISIET 3alMCh B KapTy MaMmsTU Te-
KYLMX 3HAYCHHH BIXKHOCTH M TEMIIEpPaTyphl (JaBICHMS) C 3a4aH-
HBIM MHTepBanoM. MHTepBai 3anucu MoXeT ObITh U3MEHEH B J1000€
BpeMs.

Jlnst ycTaHOBKM MHTEpBaja 3alucH HEOOXOAMMO B pesKHMe MH-
JMKAOMH WHTEpBaIa 3anucu (ykaszatenp HampoTHB HaamucH «MH-
TepBaJl 3aNUCA») HAKATh U B TeUCHUE 3 C YACPKUBATH KHOIKY «f3».
[Tapamerp (4achl HII MUHYTEI), 3HAYEHHE KOTOPOTO MOXET YBEIHYH-
BaThCs Ha €MHUILY IIPH HAXKATHU HA KHOIKY «{3», HAUMHAET MUTaTh.

ITepexox K ciaeayrolieMy mapamerpy (MHHYTBI) OCYILIECTBISETCS
NpU Ha)XaTUW Ha KHOMKy «b ». Ilocrme BBojga TpeOyeMoro 3HaueHUs
MHTEpBaja 3alMCH M Ha)KaTHM Ha KHOIMKY «bP » Ha MHAMKATOPE BbI-
cBeunBaerca Hagnmuch <«3AILO». Ilpu mnocneqyrommx HakaTHIX
KHOIIKU «P » Ha MHAMKATOpEe BhICBeUMBaeTca Haxnuch «3AIlL1», 3a-
TEM BHOBb MUTAET 3HaYEHHE YACOB U T.1.

IIpn HaxaTHu Ha KHOMKY «3» B pexume «3AIlL.0» Tepmorurpo-
METp IEPEXOIUT B PeKUM HHAUKANUH TeKyIIero 3Ha4eHHsl OTHO-
CHTEIBHON BJIA’KHOCTH M TeMIepaTypbl 0e3 COXpaHEeHHs BBEJEH-
HOT'O 3HAUEHUs] HHTEpPBAaJIa 3alUCH.

IIpn naxartuu Ha KHONKY «B» B pexume «3AIL1» BBeneHHOE
3HAUECHUs] HHTEPBAJa 3allUCU COXPAHAETCS.

Jlnst canThIBaHMS HAKOTIIEHHBIX JAHHBIX U3BIEKUTE KapTy Mamsi-
TH U3 TEPMOTHUTPOMETPA, JUISl 4ETO HAKMUTE Ha KHOTIKY «(3» Juist GJ10-
kupoBanus 3amucy Ha 30 ¢, HAXXMUTE Ha KapTy, CJerka yTOluB ee B
KOpITyC pubopa, 1 OTIIYCTUTE.

VYceraHoBuTe KapTy B KapA-pUaep, NOAKIIOUEHHBIN K EPCOHAIb-
HOMY KOMITBIOTEPY, U 3amycTuTe nporpammy Datal ogger .

Ilporpamma Datal ogger obecrieunBaeT CUMTHIBAHHE MHpOpPMa-
IIUM U3 KapThl MaMATH, GOPMHUPYET apXUB JaHHBIX AT KaXKIOTO Tep-
MOTHI'POMETPA, CO3AAET TEKCTOBBIHM U rpad)UuecKuii OTYETHI.

Pabora ¢ mporpammoii onucana B nokymente «I[IporpammHoe
obecnieuenue Datal ogger », npusenenHoM B [IpuioxxeHuu.

IIpn HeoOXOOMMOCTH NPOBENCHUS HENPEPBHIBHON 3amycu HH-
(dbopmaruy MOXHO HCIOJIB30BAaTh Pe3epBHYIO KapTy mamsaru. Kapry
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MaMATH MOXKHO YCTaHABIMBATh B TI000H TEpMOTUTPOMETP, TaK Kak B
MOMEHT YCTaHOBKHM Ha Hel cosmgaercs ¢aiii, comepxamuii nadopma-
LU0 0 HOMepe npudopa.

3amuceiBacMble Ha KapTy JaHHbIE MUPYIOTCS C IENbI0 IPeaoT-
BpAILIEHUs] BO3MOYKHOCTH UX (panbcrpuKaiuy.

PaGora ¢ BHyTpeHHeil NaMATHI0 TEPMOTUIrPOMETPOB
HBa-6A-I1, UBa-6H-IT

TepMOrUrpoMeTp MOCTOSHHO 3aIlMCHIBACT BO BHYTPEHHIOIO Ia-
MATH TEKyIIHE 3HAYCHHUS OTHOCHUTEIBLHON BIKHOCTH, TEMIIEPATYpPBI
U JaBiaeHust (eCian KaHall M3MEPEeHHs JaBIICHNsI YCTAHOBIICH) C 3a1aH-
HBIM MHTEPBAJIOM. VIHTEpBal 3amicyH MOKeT ObITh H3MEHEH B JII000e
Bpems (cM. crp.20).

JUist CYUTHIBAHHST HAKOIUICHHBIX NAHHBIX HEOOXOIUMO IOIKIIO-
YHUTHh TEPMOTUTPOMETP ¢ TMOMOIIbI0 Kabenss mini USB-A (BxoauT B
KOMIUTEKT moctaBku) k USB mopTy mepcoHaIbHOTO KOMIBIOTEpA U
samyctuTh nporpammy Datal ogger. Pazsem mini USB pacnonoxen
Ha BEpXHEH TOpIEeBOil yacTu 6oka HHaAnKauu (puc.12).

Puc.12. Bepxusist TOpLieBasi MaHeNb TEPMOTUTPOMETPA
¢ USB pa3zbemom.

Pabota ¢ mporpammoii ommcana B poxymenrte «IIporpammmuoe
obecneuenne Datal ogger», npusenennoM B [Ipunoxennn.
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3ameHa 3J1eMeHTOB MUTAHUS

IIpn BHICBEUNMBAHUM Ha MHANUKATOPE CHMBOJIA «><» HEOOXOIUMO
3aMEHHUTh UCTOUHMK IMTaHUA — JBa dieMeHTa Tuna AA. Jng sToro
HEOOXOIMMO BBITIOJIHUTH CJISYIOIIHE OTIePaIuu:

1) u3BJEKHTE M3 TEPMOTMIPOMETpa KapTy maMsatd (eciam oHa
HMEETCs1), IPEIBAPUTEIILHO HAXKAB Ha JIF00YI0 KHOIIKY;

2) CHUMHTE KPBILIKY OTCEKa MUTAHUS Ha 3a[JHEH CTOpoHE OoKa
VHJAUKAIWHY, CIBUHYB €€ BHU3;

3) u3BICKUTE CTAPBIC ICMCHTHI IIUTAHNUS;

4) ycTaHOBHTE HOBBIC DJIEMEHTHI B IIOJIOKCHHSXK, YKA3aHHBIX Ha
HaKkJIelike B OaTapeifHOM OTceke;

5) 3aKpoiiTe 3a/IHIO0 KPBILIKY;

6) ycTaHOBHTE TEKyLIME 3HAYCHHs BPEMCHH, JaThbl, Hayajia OT-
YETHOTO NIEPUOA;

7) ycTaHOBHTE B TEPMOTHUIPOMETp KapTy mamsTu (eciam umeer-
csi);

8) MHULMANTU3UPYHTE TEPMOTHUIPOMETP C BHYTPEHHEW HaMSThIO,
TIOJIKJTIOYHB €T0 K KOMITBIOTEpY U 3aIycTHB porpammy Datal ogger.

CuMBOJ «><>» BBICBEUUBACTCS IIPU CHIDKCHUU HAINPSKEHUS UC-
ToyHnka nutanus po 2B. Ilpum sTOoM mpubop MOXKeT HOpMAaIbHO
(bYHKIMOHHPOBATh MPOJOJDKUTEIBHOE BpeMs (0 HECKOIBKUX MECs-
LIEB, B 3aBUCHMOCTH OT KaueCTBa JIEMEHTOB ITUTAHUS).

Bruiouenne/BbIK/II0YeHHE pexumMa 0T06pa>lcem/m TOYKH POCHbI

TepMorurpomMerp MOXeET BBIBOJWTh HAa WHIUKATOP 3HAUYCHHE
TOYKH POCHI, PACCIUTAHHOE Ha OCHOBE M3MEPEHHBIX 3HAUCHUI OTHO-
CUTENIBHON BIIAKHOCTH M TEMIIEpaTyphl BO3[yXa. BrIBox 3HaueHUs
TOYKH POCHI OCYIIECTBISIETCS Ha BEpXHEH CTpOKE MHIMKATOpA INpH
Ha)XaTHH Ha KHOIKY «[3» B «OBICTpOM» pexuMe m3MepeHuil. Ilpn
3TOM CIpaBa U BHU3Y OT 3HAYEHMS TOUKH POCHI BHICBEUHBACTCSI CUM-
Bos «°CT1p». [IpHu nocneayomux HaKaTHAX KHOIKH IPOUCXOJUT Ue-
penoBaHue PEKUMOB BBIBOJA!

- OTHOCHTEIbHAS BIQKHOCTh Ha BEPXHEH CTPOKE, CUMBOJT «%0»;
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- IIaBJICHUE B HIKHEH cTpoke, cumBoa «rIla» (npu Hannuuu Ka-
HaJla ©3MepeHMs aTMOC(EPHOro TaBIICHMS);

- TOUKa POCHI Ha BepXHeHl cTpoke, cuMBoil «*CTp» U T.11.

JUtst BKITIOUSHHS/BBIKITIOUCHHST PEXKUMA OTOOPAKESHUS TOUYKH PO-
CBl He0O0X0AMMO BBECTH MApOoJIb «51».

BBox mapois ocyiecTBIsIETCs CleYIONIM 00pa3zoM:

a) MOCJEHOBATEIbHBIM Ha)XaTHEM KHOMKH «P » mepeBeauTe
TEpMOTUTPOMETP B PeXXuM cOpoca;

0) HOKXMHUTE Ha KHOIKY «P » M yIep:KHBalTe ee HeCKOJbKO ce-
KyHJl 10 YCTaHOBKH PEXHMa BBOJA MAapoyIs U MOSBICHUS HAa MHIUKa-
tope Haamucu «I1 00»;

B) BBeAHMTE Mapoib «51», W Yero mociaenoBaTeNbHbIM HaXKaTH-
eM KHomkd «3» ycraHnosure uudpy 5 B crapiieMm paspsne, 3atem
Ha)KMHUTE KHOIKY «P » ¥ [OC/IeI0BaTeNbHBIM HAKATHEM KHOIIKH <«f3»
ycraHoBute nudpy 1 B miaamieMm paspsie, gajgee 2 paza HaXMUTE
KHOIIKY «P » u 3aTeM KHOIKy «f3». ITocie 3TOro TepMOrHIpOMETp
BEpHETCSI B pabOdHil pexuM.

Iocne mepexiioueHns pekuMa OTOOPaKEHNSI TOUKU POCHI yoe-
JIUTECh B TOM, YTO OH BBIOpaH NPaBHIIEHO, HAKaB HECKOJBKO pa3
KHOIIKY «{3» 1 HabII0/1ast 3a YepeJOBAaHHEM BBIBOJMMBIX IAPAMETPOB.

Bb160p THIIA M3MePsiEMOT0 NapaMeTPa OTHOCHTEILHOI
BJI2’KHOCTH NPU OTPULATEJBHON TeMIepaType

TepMorurpomMeTp npu OTpULATENILHOW TEMIIEPAType MOXKET BbI-
BOJMTh 3HAUE€HHE OTHOCHUTENIBHOM BIKHOCTU Haj BOJON HMIM Haj
abgoM. st mpocMoTpa THIA BBIBOJUMOTO MapaMeTpa HeoOXOIUMO
HaXaThb U YACp)KHBaTh He MeHee 3 ¢ KHOIKY «3». ITocne aToro Ha
HMHIIKATOp B TEUEHWE 3 C BBIBOAMTCS HOMepa Hpubopa M BepcHH
MIPOTrPaMMHOTO 0OECIIeUEeHNS 1, 3aTeM B TeUEHHE 3 C B HIDKHEH CTpo-
K€ THUIl [apaMeTpa OTHOCHTEIbHOU BIaXHOCTH — «Boda» win «ed»
HAaJl BOAOM U HaJ JIbJIOM, COOTBETCTBEHHO. [ nepeKtoyeHus napa-
MeTpa He0OXOANMO BBECTH MApOIIb «52%», KaK OIMCAHO BBIIIE.

Iocnie mepekiIoYeHus TUIA BEIBOJUMOIO ITapaMeTpa yoenurech
B TOM, YTO OH BEIOpaH IPaBUIIFHO, HAXKaB U y/epKuBasi He MeHee 3 ¢
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KHOIIKY <«{3».

8. BO3BMOXHBIE HEUCITPABHOCTHU U METO/bI UX

YCTPAHEHUSA

Tepmorurpomerp B npouecce paboTh IPOU3BOAUT CAMOIUATHO-
CTHKY W TIpH OOHapyKEHWH HEUCIIPAaBHOCTEH BBIBOJIUT HA IHCILIEH
KO OHmMOKH. 3HA4eHWs ITUX KOJOB M METOIbI YCTpaHEHHs Heuc-
TIpaBHOCTEH NpHUBE/ICHBI B Tabuume 2.

Tabnuma 2.
[Ipusnaku HaumenoBanue Meton
HEUCTIPAaBHOCTU HEHCTIPaBHOCTH yCTpaHeHHUs
Wunuxarop He | Paspsimunncs  one- | 3aMeHUTH 37I€MEHTHI IHTA-
KCBETUTCI» MCHTHBI ITUTaHUA HUA

[lokazanuss Ha WH-
UKaTOpe MUTAIOT
c nepuosoMm 1 c

B 6ok wuHanKa-
UK YCTaHOBJICH
«ayxoi» peod-
pasoBarelb

Haiinure B umeronmxcs y
Bac mpubopax mpeobpaso-
BaTelb C HOMEPOM, COOT-
BETCTBYIOIIUM HOMEpY
6J10Ka MHIUKAIIU]

Ha unnukarope
BBICBEUNBAETCS
E.H
E.°C

OTtcyTcTBHE CBSA-
31 ¢ mpeobpaso-
BaTeneM

Yoéenurecs, 4To mpeodpaszoa-
TeNb IUIOTHO YTOIUIEH B THE3/I0
61I0Ka MHAUKALUK A BEIHOC-
Hylo pyuky. Ecim cBs3e He
yCTaHAaBNIUBACTCS, Tpedyercs
PEMOHT TEPMOTHUIPOMETpPa Ha
TIpeAIPHATHH-U3TOTOBUTENC

3HaYeHME BIIAKHO-
cru O mmu 99,9%,
puOOp HAXOIHUTCS
B HOPMAaJTbHBIX
YCIIOBUSIX

Hewucnpasroctb
npeobpazoBares
BJIXXHOCTH "
TeMIIepaTypbl

Tpebyercs pemMoHT Tep-
MOTUTpOMETpa Ha Ipej-
MPUSTHH-U3TOTOBUTEIE

HE SBJAAETCA HEHUCIIPABHOCTBIO pacxoxnenue B
MOKa3aHUsI MEXy ... THTPOMETpOM Icuxpomerpuueckum BUT...» u
TepmorurpomerpoM MBa-6, 0cOGEHHO APKO MPOSBISIONIEECS B 3UM-
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Huil eproa! B 9To Bpemst roza npu HapyxKHO# Temmeparype ot -20
Jo 0°C oTHOcHTENbHAs BIAXHOCTh B OTaIUIMBAEMbIX IOMELICHHUSX,
He 000pYJOBAHHBIX CHCTEMOH YBJIQKHEHHUs BO3yXa, U3MEHSETCs OT
5 no 25% v HEU B KOEM ciyyae HE MOXET JOCTUTraTh KOM(pOPTHOIo
3HauyeHust okoisio 40% mo tak Ha3piBaeMOMY «rHrpometpy» BUT.

Tepmorurpomerp MBa-6 - npenu3noHHbII MpuOOp, MpoLIeAIINit
KaJIMOpOBKY M IIOBEPKY Ha 00pa3llOBOM I'€HEpaTope BJIAXKHOTO rasa
«PonHHK-2».

«['urpomerp ncuxpomerpuueckuii BUT» mpoxoaur nosepky
TOJIBKO 10 Temmneparype. Ero Merposioruyeckue XapakTepUCTHKH 110
OTHOCHTEIBHOM BIIAXXHOCTH HOCAT YHMCTO ACKJIAPATUBHBIH XapakTep.
Tax, B onMcaHuM THNA YKa3aHO, YTO «... IIPE/iesl JAOIMYyCKaeMoro 3Ha-
YeHHs1 aOCOJTIOTHOM IOIPEHIHOCTH ITMIPOMETpPa IPH CKOPOCTH BO3JLY-
xa ot 0,5 10 1 m/c cocransier ot 5 10 7% ...». Yem Bbi KOHTpOIHpY-
€Te CKOPOCTh JBM)KEHHS BO3/LyXa?...

[TonpoOHO 0 mpoGyiemMax U3MEPEHHs BIAKHOCTU MCHUXPOMETPH-
yeckumu rurpomerpamu BUT Bel MoxkeTe npouynTaTh Ha HallIeM caii-
Te 1o azapecy http://www.microfor.ru/fag.htm#8.

Y6eautenbLHO NPOCHUM He OTBIieKaTb HalUUX COTPYAHU-
KOB Ha MPOCBETUTENbLCKYI paboTy MO NMPUMEHEHUID «IUr-
pomeTpa» BUT. Co Bcemu Bonpocamu MO pacxoXAeHuro
nokasaHuMi obpalwanTecb K ero u3arotoBuTesnio!

9. TEXHUYECKOE OBCJIYKUBAHUE

Ilepedenp paboT AN Pa3AMYHBIX BHIOB TEXHUYECKOTO 0OCITy-
JKMBaHHS TEPMOTMIPOMETpPA NPHBEJICH B Tabuuie 3.

10. METOJJUKA ITIOBEPKHA

10.1. Hacrosiasi METOAMKA YCTaHABIMBAET METOJbI H CPEICTBA
MEPBUYHON U MIEPUOANIECKHUX TIOBEPOK TEPMOTUTPOMETPA.

Kaxaplit TepMOrUrpoMeTp MpH BBITYCKE U3 MPOU3BOACTBA J0T-
JK€H NMPOWTU NEPBUYHYIO MOBEPKY. Pe3ysbTaThl IEPBUYHON MOBEPKU
JIOJDKHBI OBITH 0()OpMIICHBI, Kak yka3ano B 1.10.9.
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ITepuoxuuHoCTb MOBepKH 1 pa3 B rox.

Tabmuua 3.
Tepuopr- Coxepxxanue pador u Me- | TexHudeckue Ipudopet,
HOCT5H 00- HUHCTPYMCHTHI,
TOJI MX NIPOBEACHHS TpeGoBaHUs

CITYKUBAHHUS MaTepHaIbl
He pexe 1|OcMOTp 3amMTHOTO KOJI-
pasa B ToJ M |mayka, MOBEPXHOCTH CEH-
nepen caadeil | copa BraxHOCTH U MecTa
B MIOBEPKY YCTaHOBKH CEHCOPOB
Hpu  mamu- | OTMBIBKa cencopa Bmax- | Ha  YKa3saHHBIX | Kycrp oe-
YUU  3arps3- | HOCTH OT 3arpsi3HCHUI: HOBCPXHOCTAX anabs N3,
HCHUN Ha |- OTMBIBKA KHCTOYKO#M B |HC HOIKHO CO-|ponma mgucTwi-
MOBEPXHOCTH | MOIOILIEM PacTBOPE; ACPKATECA  MC- | qupoBaHHas,
KOJINAyKa, -IPOMBIBKA B JUCTUILIHN- | XAHHYCCKHX  Ha-| pacTBop  MoO-
ceHcopa POBaHHOMU BOJE; CTULl W 3arpAas- | yoruii

HEHHI

BIIQXKHOCTH H | - CyIIIKa CXKaThIM BO3yXOM, HEUTpaIbHBIH,

MECTa yCTa- | - IPOMBIBKA CIIUPTOM; CIUPT 3TUIIO-

HOBKH  CEH- | - CyIIKa CXKaThIM BO3yXOM BEII pex-

COpoB TH(HHUKOBaH-
HBIH

Ilpu Beixoze | FOctuposka (cm. 11.3.5) Ipenensr nomyc- | Kabens st

a0COMOTHOM
HOTPELIHO-

CTH H3Mepe-
HUH 3a mpe-

Ienbl  yKa-
3aHHbBIC B
na. 3.5, 3.6,
3.7

Kaemoit abc. mo-
TPELIHOCTH  H3-
MEpEHHS:
OTH.BJIQKHOCTH
cMm. m.3.5
TeMIIepaTypbl
+0,3°C;
JTaBJICHUS
+2,51la;

ceszu ¢ IIK
KH-4, a Taxxe
cM. Tabnuiy 5

10.2. Onepanyu MOBEPKH.
10.2.1. TIpn npoBeneHNN MOBEPKH JOJDKHBI BBIIONHSITHCS OIIe-
panuH, ykazaHHbIC B Ta0HIE 4.
10.3. CpencrBa NHOBEpKH.
10.3.1. IIpu npoBeneHNH TTOBEPKU JIODKHBI IIPHUMEHSATHCS Cpejl-
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CTBa MOBEPKH M BCIIOMOTaTeNbHOE 000pya0OBaHNE, yKa3aHHbIE B Ta0-

nuue 5.
Tabnuma 4
Howmep O0s13aTeNbHOCTD IPOBEACHHUS IPU
Haumenoanwue ITyHKTa BBIITyCKE SKCILTyaTa-
onepanuu T no u3 npous- | mocie | UMMM Xpa-
MOBEpKe BOJCTBAa | peMoHTa HECHUH
Buemnuii ocmotp 1 1081 Ha Ha Ha
onpoOOBaHKE
Omnpenenenne ocHoB- | 10.8.2.1 Ja Ja Ja
HOI a0COJFOTHOM TI0-
TPEIIHOCTH U3Mepe-
HUS BIQKHOCTH
Onpenenenne ocHoB- | 10.8.2.3 Ja Jla Ja
HO¥ aOCOJFOTHOM TI0-
TPEIIHOCTH U3Mepe-
HUS TEMIIEPATYPhI
Onpenenenue abco- 10.8.24 Ja Ja Ja
JIFOTHOW TOTPEITHO-
CTH U3MEPEHUS aTMO-
c(epHOTO JIaBJICHHS
Ta6muma 5.
HaumenoBanue HaumenoBanue u Hopmupo- | Homep
i o0o3HaueHHe | 0003HAYCHUE METPO- | BaHHOE 3HA- | IyHKTa
Cpe/CTBa MOBEPKH | JOrHYEeCKO# mim Tex- | yenue met- | T mo
M BCIIOMOTAaTelb- | HUYECKOW XapakTepu- | posorude- | mOBEpKe
HOTO 000pyHOBa- CTHKH CKOIi Xapak-
HUS TEPUCTHKH
1 2 3 4
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O6pasuoseiii 1u- | Ilpemens! nomyckae- +0.5 %
HaMHUYECKHUH TeHe- | MO OCHOBHO# abco- =2 70
o OTHOCH- 10.8.21
paTop BIaXHOI'O | JIIOTHOH MOTPEIIHOCTH .
TENEHOU
ra3a Poanuk-2 CO3/IaHHs Taporaso-
N BIIQXXHOCTH
Boii cmecH, (Do)
IIponomxkenue Tabnuisr 5
1 2 3 4
Tepmocrar ne- HecrabuinsHoCTh
CJIIMBHOM TIpe- | TOAepIKaHMSI TEM-
P b AACP +002°C | 10823
U3UOHHBIN neparypsl
TIII1-1.3
Ha6op Tepmo- | IIpenemnst nomycka-
METPOB CTEK- | eMOif OCHOBHO a0-
JISTHHBIX 2 pas3- COJIFOTHOM 110-
P s01°Cc | 10821
psna TJI-4 TPELIHOCTH U3Me-
peHUs TeMIepary-
psl, Dot
Tepmometp co- | JloBepuTenbHas no-
NPOTHUBICHHS | FPELIHOCTH HPH 10-
IUIATUHOBBIH | BEPUTENILHON BEpO- +0,02 °C 10.8.2.3
ITAJOHHBIH stHoctu 0,95
IITCB 2 pa3p.
W3meputens | Ilpenenst nonycka-
TeMIepaTypsl | eMOil OCHOBHOM ab-
MHOTOKaHAaJIb- COJIFOTHOM I10- +(0,004+10- 10.8.2.3
HBI penusu- | TPerHoCTH u3Me- 5]t]) °C T
oHHbIit MUT peHust TeMnepary-
8.10 pbl, Dot
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Oranonnslii Mo- | Ilpenensr nomycka-
ZlyJib 1aBJIEHUS €MOW OCHOBHOM
Merpan 518 kox | mpuBeneHHOit Ho- +0,03% 10.8.2.4
A160K IPEIIHOCTH H3Me-
penuii %
bapoxamepa
BKM-007 10.8.2.4

HpnMeqal-me: HpI/I TIOBEPKE AOMYCKACTCA IMPUMCHATH APYrue
Cpe€AcTBa IMOBEPKH, HE YCTYIAIOMUC MO0 TEXHUYCCKUM U METPOJIOTU-
YCCKUM XapaKTCPpUCTUKaM CpEACTBaM, YKa3aHHbIM B Ta6m/1ue 5.

10.3.2. Bce cpezncTBa TODKHBI UMETH JeiicTByonie CBUIETEb-
CTBa O MOBEPKE.

10.4. TpeGoBaHHs K KBIN(PHUKAINUI TOBEPHTEIICH.

10.4.1. K mpoBeieHUIO MOBEPKH JOMYCKAKOTCS JIHIA, MPOIIEH-
mue ofbydeHne Mo crenuasbHOCTH «DH3HKO-XUMHYECKHEe H3Mepe-
HUS», HUMEIOIUE CPeJHETeXHUYECKOe WM BBICIIee 00pa3oBaHUE U
aTTECTOBaHHBIC HA IIPaBO IPOBE/ICHNUS ITOBEPKHU.

10.5. TpeboBanus Ge30nacHOCTH.

10.5.1. Bo Bpems1 HOATOTOBKH ¥ IIPOBEAEHHS IIOBEPKH HEOOXO-
MO COOMIONATh MpaBmiia OE30IacHOM PabOTHI, YCTAHOBICHHBIE B
TEXHUYECKHX OIHMCAHUIX Ha MNPUOOPHI, OTOBOPEHHBIC B Ta0MI.5.

10.6. YcnoBust HOBEpKH.

10.6.1. Ilpu mpoBeneHHN IOBEPKH MOJDKHBI OBITH COONIONEHBI
CJIeIIYIOIIHE YCIOBHS:

1) TemmepaTypa OKpYKaroIero BO3ayXa, ° C ....coecvveecreeene 23+2
2) OTHOCHUTEINBHAS BIAKHOCTD, Y0 ...covevieiveereeienrenerenneenes 30...80
3) atmocepHOE HaBICHUE, KIIa ...ovvveeviercerecere 84...106,7
4) HAMIPSIKCHUE TTHUTAHHS «e.vevrevenerenereeeenenns ~(220B%44B), 50I'1y

10.7. TTonroroBka K moBepke.

10.7.1. TloBepky TepMOrurpomerpa MPOBOASAT, COOpaB cxemy
paboyero Mecra B CTPOrOM COOTBETCTBHM C TEXHHYECKON JTOKYMEH-
Talnuel Ha ATAJIOHHBINA reHeparop «POAHHK-2». K TeHepaTopy BIax-
HOro ra3a «PojxHuK-2» JO/KkHa OBITh MMOABEEHA OXJIAXIAIoLas
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JKUJIKOCTh, TEPMOCTAT TeHepaTopa I0JDKEH OBITh 3al0JHEH BOOM!

10.7.2. TloBepsiemble CpeACTBa W3MEPEHHH MOArOTABIHBAIOT K
HOBEPKE B COOTBETCTBHU C 3KCIUTyaTalMOHHOH JOKyMeHTauueil Ha
HHX.

10.8. TIpoBeaeHe MOBEPKU.

10.8.1. Buewrnuii ocMOTp, onpoboBaHue.

IIpu nposepke omnpenensercs HaIUUMUe NPUHAILIEKHOCTEN B CO-
OTBETCTBUH C TEXHUYECKUM ONUCAHUEM.

ITpu BHEILIHEM OCMOTpE JOJDKHO OBITh YCTAHOBIICHO!

- HAJIMYME MapKMPOBKH, THII M 3aBOJACKOH HOMEp TEpPMOTUIpO-
MeTpa;

- OTCYTCTBUE MEXAaHMYECKHX IOBPEXKACHUH, BIMAIOLIMX Ha pa-
00TOCIIOCOOHOCTh M METPOJIOTMYECKHE XaPaKTEPUCTHUKU TEPMOTHI-
pomeTpa,;

- HAIMYME YeTKUX HaJNUCEeH Ha OpraHax ynpaBJIeHHs.

OnpoOoBaHHe NPOBOAUTCA B COOTBETCTBUHM C TEXHHYECKUM
OITMCaHUEM Ha TEPMOTUTPOMETP.

10.8.2. Onpenenenue OCHOBHOW aOCOIOTHOI MOTPEIIHOCTH U3-
MEpPEHUN TEPMOTUTPOMETPA.

10.8.2.1. OmpepeneHne OCHOBHO# aOCONIOTHOW MOTPEIIHOCTH
U3MEPEHUH OTHOCUTENBHOM BIA)KHOCTH:

1) ycraHOBHTE W3MEPHUTENBHBINH MPeoOpPa3oBaTENlb TEPMOTHIPO-
MeTpa B pabouyio Kamepy reHeparopa «PogHHK-2», UCIIOJIb3Ys Iepe-
XOIHYIO BTYIKy (cM. pazmen 4), mms 4ero mpopenaiite Claemyromne
OlepaLnH:

- U3BJICKUTE U3MEPHUTEIBHBIN Npeodpa3oBaTesb U3 0JI0Ka MHIU-
Kauuu tepmorurpomerpa UBA-6H 6e3 yaitnHUTEIBHOTO KaberIs;

- YCTaHOBHTE TEPEXOJHYI0 BTYIKY (puc.7) B pabouyio Kamepy
reHepaTopa BIKHOTO Tasa;

- oca0bTe KOJIBLIO TEPEXOHON BTYJIKH, YCTAHOBHUTE B Hee Ipe-
o0pasoBareiib ¥ 3aTSHUTE KOJIbLIO;

- coeauHHUTe mpeobpasoBaresib Tepmorurpomerpa MBa-6H c
6JI0KOM MHMKALMK YUIMHUTEIBHBIM KabemneM (cM. paszen 4).

2) ycranoBute B paboueil kamepe reHeparopa «PoaHHK-2» TeM-

30



neparypy pasnyio (21...25)° C;

3) IOXKIUTECH YCTAHOBJICHUS TEMIIEPATYPhI B reneparope «Poj-
HUK-2» U yCTAaHOBIICHUS MOKAa3aHUA TEPMOTUTPOMETpPA IO TeMIIepa-
Type (HOKa3aHWsi TEMIIEPATyphl HE JOJDKHBI U3MEHSITHCS B TEYECHHE
10 mun). Criemyer UMeTh B BHIY, YTO U3MEPUTEIHLHOMY Mpeodpaso-
BAaTEI0, YCTAHOBJICHHOMY B pa00O4yro KaMepy reHeparopa «PoJHHK-
2», Tpebyetcs He MeHee 30 MHH Uil TOCTHKEHHST COCTOSIHUS TETLIO-
BOTO PAaBHOBECHS IIOCIIE CTAOMIM3AlUH TEMIIEPAaTyphl B TEPMOCTATE
TeHepaTopa;

4) mnocnenoBareNibHO 3aiaiiTe B pabodell kamepe reHeparopa
«PomHUK-2» CIIeyroIue 3HAYCHHSI OTHOCUTEIIBHON BIIaYKHOCTH:

Y 1=0%, Y 2=(15+2)%, Y 3=(30+2)%,
Y 4=(50£2)%, Y 5=(70£2)%; Y 6=(95+2)%;

5) mocne ycranoBnenust B paboueii kamepe reHeparopa «Poj-
HUK-2» 3ajanHoi BiaxkHocTH (depe3 20 MUH) MPOHU3BEAUTE H3MEpe-
HHE COOTBETCTBYIOLIEro 3HaueHust Y 'l 10 TEPMOTHIPOMETPY.

10.8.2.2. O6paboTKy pe3yabTaToB H3MEPEHHH MPOBOASIT CO-
riacHo 'OCT 8.207. Tlo ¢opmyrne, yka3aHHO# B macrmopTe Ha reHe-
paTtop BJIAXHOTO ra3a, PacCUUTHIBACTCS OTHOCHUTENIbHAS BIaXKHOCTh
co3laBaeMoi mapora3zoBoii cmecH - Y. Ilpemensr momyckaemoit oc-
HOBHOH a0COJIOTHOM MOTPENIHOCTH HW3MEPEHHHA OTHOCHTEIbHOU
BIaXHOCTU TepMorurpomerpa DY ; onpenemnsitor o ¢popmyie:

DYil=1Y"-Yi (1),

rae Y'| — MOKa3aHUS TEPMOTUTPOMETpPa B COOTBETCTBYIOILEH
Touke, %.

PesynpTar npoBepku CUMTAETCS IMOJIOKUTEIBHBIM, €CIIH BO BCEX
KOHTPOJIUPYEMBIX TOYKaX BBIMOJIHACTCS COOTHOIICHHE:

IDY | <ODycr? + Dot?, re
[DY | - ocHOBHas aGconOTHAs MOTPELIHOCTh TEPMOTUTPOMETPA,
BEIYHCIICHHAS 110 hopmyie 1;
Dyct - npenensl gomyckaeMoil OCHOBHOM aOCOIIOTHOI morper-
HOCTH T€PMOTHI'POMETpPa cOriacHo 3.5;

Dot - mpenensl QOMyCKAaeMOi OCHOBHOW aOCOJIFOTHOHM IOTpEI-
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HOCTH DJTaJlOHHOTO reHeparopa, paBHble +0,5% oTHOCHTEIBHOM
BII&)KHOCTH.
Taxum obpazom
B nuamnasone 0...90% [DY i < 2,1%;
B quanaszone 90...98% [DY | < 3,0%.

10.8.2.3. OmpenencHue OCHOBHOM aOCONIOTHOH ITOTPEIIHOCTH
HU3MEPEHHUs TEMIIePaTypbl MPOBOASAT B CIEAYIOLICH IOCIE0BATENb-
HOCTH:

1) B TepMocrare MOOYEPEAHO YCTaHABIMBACTCS TEMIIEpaTypa,
COOTBETCTBYIOLIAs] KOHTPOJIHPYEMON TOUKE:

T1=(-20...-18)°C, T2=(0...2)°C, T3=(18..22)°C,
T4 = (38...42)°C, T5 = (58...60)°C

2) B TepMOCTaT IOMELIAIOT JTAIOHHBIAH TEPMOMETP U H3MEpH-
TeJIbHBIN [IPeoOpa3oBaTeNb UCIIBITYEMOI0 TEPMOTHIPOMETPA,;

3) BBLICPKHBAIOT ATAJOHHBIH TEPMOMETP U HpeobpasoBaTesb
HCIIBITYEMOT'0 TEPMOTHI'POMETPA NP YCTAHOBUBIIEHCS TeMIeparype
B TEPMOCTATE B KAXKIOH KOHTPOIUPYEMOii Touke B TeueHue 15 MuH;

4) perucTpHpylT IOKa3zaHus dTasioHHOro Tepmomerpa (T,) u
ucneiTyemoro repmorurpomerpa (Tj);

5) U3BJEKAOT M3 TepMOCTaTa MpeoOpa3oBaTellb HUCIBITYEMOrO
TepMorurpoMerpa u 4epes 1 ... 2 MHH CHOBa MOTrPYKAalOT B TEPMO-
CTaT, PErUCTPUPYIOT YCTAHOBHUBIIMECS ITOKA3aHHUs 3TATOHHOTO Tep-
momerpa (T,) u ucnerryemoro Tepmorurpomerpa (Tj). Oty onepanuio
MOBTOPSIIOT B K&KI0W KOHTPOIUPYEMOii Touke 3 pasa.

Pe3ynbrar HCIBITAHUH CYUTACTCS MOJIOKUTEIIBHBIM, €CIH BO
BCEX KOHTPOJIUPYEMBIX TOUKAX BBIITONHSICTCS COOTHOIICHHUE

|D| <ODyct? + Dot?, re

D - ocHoBHas abCOJIIOTHAs MOTPEIIHOCTh M3MEPEHUS TeMIlepa-

TYpBI, BEIYHCIICHHAs IO opMyie
Bl = [T - Tol

Dyct - npenens! 1omryckaeMoi OCHOBHOH aOCOJIOTHOHM IOTper-
HOCTH TepMOTHUTpoMeTpa, paBusle +0,3°C;

Dot - mpenensl 1omycKkaeMoil OCHOBHOM aOCOIIOTHON MOTPELIHO-
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CTH 3TaJOHHOTO TepMoMeTpa, paBubie £0,02°C.

TepMOrurpoMeTp CYHTAIOT BBIACPKABIIUM HPOBEPKY, €CIIU BbI-

MOJTHSIOTCS] HEPaBEHCTBA:
| D [£ 0,3°C.

10.8.2.4. Omnpenenenue INpenenoB MOMYCKaeMOH aOCOIIOTHOM
TIOTPEITHOCTH U3MEPEHUSI aTMOC(EPHOTO JaBJICHHS IIPOBOJIAT B Clie-
JyIOIIeH IoCIe0BaTeNbHOCTH:

1) moMeraroT TEPMOTUrpOMETp B OapoKamepy, yCTaHaBIIHBas
TakuM 00pa3oM, 4TOOBI cepeiiHa KOPIyca TEPMOTHIPOMETPA HaXo-
JIUJIach Ha YPOBHE N3MEPHUTEIHHON KaMephl ATAIOHHOTO Iprbopa,;

2) BBIICPKHBAIOT TEPMOTHIPOMETp B Oapokamepe He MeHee 2
4acoB,;

3) HpPOM3BOIAT CIIMYCHHE TTOKA3aHUN JaBJICHHS [0 TEPMOTUIPO-
METpy C MOKa3aHMUSIMH STAJIOHHOTO NpHOOpa B IATH TOYKaX PaBHO-
MepHO pactpezencHHbIX B quana3one ot 700 rlla mo 1100 rlla. Ciu-
YEHUE BBITOJHSIOT IPH MOBBIIICHUH U TOHIDKCHUHN JaBJICHHS.

IorpenrnocTs n3MepeHHs DaBJICHUS ONPEEIIOT KaK Pa3HOCTh
MEXK/Ty TIOKa3aHUSIMH IIOBEPSIEMOTO0 TEPMOTUTPOMETPA M 3TAJOHHOTO
npubopa 1o Qopmyie:

|DI| = |PJ - Pi3T|' rae

P; - naBnenue 1o nopepseMoMy TepMOTHTpOMETpY, Tlla;

Pj,; - maBnenue no sTanonHoMy npudopy, rlla.

TepMorurpomMerp CUMTAIOT BBIAEPIKABIIUM HPOBEPKY, €CIIU BbI-
TIOJTHSICTCSI YCIIOBHUE:

| D [E 2,5 rlTa.

10.9. OcopmireHne pe3yabpTaToB HOBEPKH.

10.9.1. IIpu NOJIOKHUTEIBHBIX Pe3yNIbTAaTaX IOBEPKH O(GOPMII-
eTCsl CBHAETENBCTBO O MOBEPKE WM 3arojHsercs Tabiumna 6 u cra-
BUTCS OTTHCK IIOBEPUTEIHHOTO KIIeHMa.

11. TAPAHTUM U3IOTOBUTEJISI (ITIOCTABILIUKA)

11.1. TIpemnpusTHE-U3rOTOBUTENb (IIOCTABLIMK) TrapaHTHPYET
COOTBETCTBHE KauecTBa TepMorurpomerpa Msa-6 tpeboBanmsIM Tex-
Huueckux ycnosuid TY4311-011-77511225-2010 npu cobmoaeHnn
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YCIIOBUH M MpaBUI 3KCILTyaTal[M, YCTAaHOBJIEHHBIX HACTOSIIUM py-
KOBOJICTBOM I10 3KCILTyaTalluu.

11.2. TapanTuiiHbli cpok skcmutyaTanun 12 mecsiies. Cpok ra-
pPaHTHH OTCUMTHIBAETCSl OT JaThl OTrpy3ku mpubopa Ilorpedurento
MOCTABIMKOM, SIBIISIFOLIMMCS TOPTOBBIM areHToM u3rotosurens. I[lpu
OTCYTCTBUH T'apaHTUITHOTO TaJllOHA MJIM HETPAaBHJIBHOTO €ro 3amo-
HEHUsI TapaHTUHHBIN CPOK HCUUCISIETCS OT JaThl BBITYCKa.

I'apanTHs He pacIpoCTpaHsAeTCst Ha MPUOOPHI

- UMEIOIUE MEXaHUYIECKHEe MOBPEXKICHUS BCIIEICTBUE HEHaJIe-
JKalel SKCIUTyaTallui MM TPAHCTIOPTUPOBKU

- 9KCILUTyaTUPyeMble BHE YCIOBUIl MPUMEHEHHUS.

IapanTuiinble 00s3aTENbCTBA HE PACHPOCTPAHSIOTCA HAa YCIYTH
0 MOBEPKE JaHHOTO CPEJCTBA M3MEPEHUs B opraHax I ocynapcTBeH-
HOH METpOJOru4eckoil ciayx0bl. CTOMMOCTb TNEPBUYHOM MOBEPKHU
npubopa BKIIOYEHA B CTOUMOCTD Ipubopa.

IIpennpusaTHe-U3roTOBUTENb 00S3yeTCsl B TEUEHHUE IapaHTUITHO-
ro cpoka 6e3BO3ME3/JHO YCTPAHSATh BbISABICHHbIC A()EKThl WM 3aMe-
HSTh BBIIIEIINE U3 CTPOS YaCTU MM BECh TEPMOTHUTPOMETP, ECIU OH
HE MO>KET OBITh UCIIPABIIEH Ha NMPEANPUSTUH-U3TOTOBUTENE.

IIpr HEOOXOAUMOCTH MPOBEACHHS OYepeIHON (BHEOUYEPEHHOIM)
MOBEPKH TpHOOpa pPeKOMEHAYeTCsl MPOBEISHUE INPEABaPUTENbHBIX
PEerIaMEHTHBIX PaboT M0 AOMOIHUTENBHOM KaTHOPOBKE (IOCTHPOBKE)
npubopa Ha MPeANpUSITUH-HU3TOTOBUTENE, B opraHax I ocynapcTeeH-
HOH METPOJIOTMYECKOH CITy>KObI, OKa3bIBAIOIUX JAHHYIO YCIYTY WIIH
ITorpeburenem B COOTBETCTBHE C METOIUKOH, NpUBEICHHON B Pyko-
BO/JICTBE IO 3KCILTyaTal[M1 Ha JAHHbIA Mpuoop.

IIpy  BBINONHEHMH PEIVIAMEHTHBIX PaboT  MpeanpusiTHe-
U3TOTOBUTENb MOXKET OKa3bIBATh YCIYTU IO MPOBEICHUIO TIOBEPKH B
opranax [‘ocymapcTBeHHOH METPOJIOTMYECKON CIyXOBI, OPYrux
YIOJTHOMOYEHHBIX Ha TO OPraHaX M OpraHU3aIMsAX, CTOUMOCTb KOTO-
PBIX BKJIIOYAETCS B CTOMMOCTh YyKa3aHHBIX yciuyr. IIpeampusitue-
U3rOTOBUTENb MOXKET 3akmodaTh ¢ [loTrpeOutenem coriameHus: Ha
TEXHUYECKOe 00CITy>KMBaHHE BBIITYCKaeMON UM MPOJIYKIIUH

ITo BceM Bompocam rapaHTHIHOTO WM MOCIErapaHTHHHOTO 00-
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CIy’KMBaHHs oOpainaiiTech K BaleMy nocTaBIIyKy WIM Ha OPEIIIPH-
ATHE-U3TOTOBUTEIb.

12. TPAHCIIOPTUPOBKA 1 XPAHEHHUE

12.1. TepMOrurpoMeTpbl, yakoBaHHbIE B COOTBETCTBHU C TEX-
HudeckuMH yeioBusimu TY4311-011-77511225-2010, moryT TpaHc-
HOPTHPOBAThCS Ha JII000E PACCTOSIHHE BCEMM BHAAMH TPAHCHOPTA!
BOZHBIM, BO3IYIUHEIM (B OTAaIUIMBACMbIX [€PMETH3UPOBAHHEIX OTCE-
Kax), JKEIe3HOJOPOXHBIM, B COUYETAHNH HX MEXAY 000 M aBTOMO-
OUJIBHBIM TPAHCIOPTOM, C OOIIUM YHCIIOM IEperpy3oK He Ooiee ue-
TBIPEX, B KPBITBIX TPAHCHOPTHBIX CPEACTBAX, B TOM YHCIIE, B YHHBEP-
CalbHBIX KOHTEHHEpaxX INpU TEMIIEpaType OKpPYXKalolleH cpeisl OT
munyc 50 1o 50°C.

12.2. TepMOrurpoMeTpsl JOJDKHBI XPAaHUTHCS B CyXOM IIOMelle-
HHUU TIPH TeMIlepatype oKkpyxkaromiero Bo3ayxa ot 10 no 35°C, Bnax-
Hoctu 10 80 %. Hanuuue B BO3ayxe mapoB KUCIOT, LIEJI0UYCH U Ipo-
4uX MPUMECEH HE TOMYyCKaeTCsl.

13. CBUAETEJBbCTBO O IIPUEMKE
Tepmorurpomerp UBa-6__ - - 3aBojckoil HOMep

COOTBETCTBYeT TexHH4YeckuM ycioBusim TY4311-011-77511225-
2010 1 npu3HaH rOAHBIM K SKCILTyaTall|H.

[Hara Beimycka " " "20 1.

NOANUCH PYKOBOAUTEIIA NPEANIPUATHA-USTOTOBUTEIA

KoHdurypanus tepMorurpomerpa, yCTaHOBJICHHAS HA NPEAIPH-
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ATHU-U3TOTOBHUTENE TIPH BBITYCKE U3 POU3BOACTBA.

Wnpukanys 3Ha4€HNUS TOYKHA POCHI na HET
BriBog OTHOCHTEIBLHOM BIAYXKHOCTH HAJT BOJIOU | JIbIOM
Kanan u3mepenus nasneHus na HET
Perucrpanms naHHbIX Ha KapTy NaMATH na HET
Perucrpanys n1aHHbIX BO BHYTPEHHIOIO TaMATh na HET

KoMmieKkT nocTaBku TepMOrUrpoMeTpa:

Tepmorurpomerp /Ba-6

PyKOBOIICTBO I10 3KCIIyaTalluu

CyMKa Iy1st XpaHEeHUs] TEPMOTHIPOMETpPa

Kponiureiin 1y HaCTEHHOM yCTaHOBKU

3amuTHBIN KOJITA40K U3 IIOPHCTOTO (TOpoIIacTa

Kapta namsiti microSD ¢ mporpammoii Datal ogger

Juck c ITO Datal ogger

O IN|JooJlOo |~ |W]IN]| P

Ka6ens mini USB - A
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14. CBEAEHMUA O ITOBEPKE.

Tab6muia 6.
. PesynsTar H(?lI[HI/ICL u Jlata oue-

Jara IToepsiemblit MOBEpKH | KIeiiMo npes- ITHOI

HOBepKI/I HapaMeTp (I‘OI[CH, HC | CTAaBUTCIIAI IIOBEC- p A
roJieH pounoro oprana | TOBEPKH
8J1ACHOCHLD
memnepamypa
oasjieHue
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NMPUJIOXEHUE
I[porpammHuoe odecnieuenue Data L ogger

[Iporpamma Datal ogger npeaHa3zHaueHa Uil CUMTHIBAHHS Ha
HEePCOHAIBHBIH KOMIBIOTEP MH(GOPMALNY, HAKOIUICHHOH TEPMOTHI-
pomerpamu VBa-6A, MBa-6H ¢ xapToii mamsTH WM BHYTpEHHEW ma-
MSATBIO U Mocienyomei e€ oopadoTKu.

1. YcranoBka nporpammbl Datal 0gger Ha nepcoHaIbLHbII
KOMIIBIOTEp

Jnst HopmansHOro (yHKUHOHHPOBaHUs mporpammbl Datal og-
ger HeoOXoAUM TEePCOHANBHBIN KOMIBIOTEP CIEAYIOIEH MUHUMANb-
HOU KOH(UTypauuu:

ITpoueccop Intel Pentium® 1 T'Tw u Bbile;

512 Mb omneparuBHO# maMsTH;

10 Mb cBoGoaHOrO MecTa Ha KECTKOM JUCKE (IOIOIHUTEIBHOE
MECTO MOXET NMOTpeOoBaThCs Al XpaHEHHS PEe3ylbTaTOB H3Mepe-
HUH);

Onepanonnast cucrema Microsoft Windows XP/Vista/7. Cos-
MECTHMOCTh C JPYTHMMH OIEPAllMOHHBIMH CUCTEMaMU HE TapaHTUpy-
ercsl.

[TonkmO4YeHHBIM K KOMNBIOTEPY KapI-puiep - 1Jisi TEPMOTUTPO-
METpa ¢ KapTOW MaMsITH.

st ycTaHOBKH HporpaMMmbl 3amyctute Gaiin Setup.exe, axo-
JSIIUHCS Ha TUCTPUOYTHBHOM AMCKE MM KapTe MaMsTU U CleayiiTe
CTaHJAPTHBIM UHCTPYKIIHSIM:

1. HaxwmuTte kHOTIKY «/lasee».

2. O3nakoMbTech M mpumute ycnoBus «JIummenzuonHoro Co-
rIalleHus», HAXMHUTE KHOTIKY «/lamee».

3. Beeaure ums, pamunuio [Tosnp30BaTesns Ha KOTOPOroO JIULIEH-
supyetcs 110, HazBanne OpraHu3allvi U 3aKOHYUTE BBOJ HaXKaTHEM
KHOTIKH «/laJiee».

4. Ecnu Bac yctpanBaeT myTh YCTaHOBKH IPOIPaMMBI IO YMOJI-
YaHUIO, HAXXMUTE KHOMKY <«/lajee», nnaue, Haxkmute «O030p» U BbI-
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Oepute Ipyroi myTh ycTaHOBKH. He ycTaHaBnuBaiiTe mporpammy Ha
KapTy namsrtu!

5. BeiGepute tun npudopa, ¢ KoTopsiM Bl cobupaerecs pado-
tath. «Bepcusi aost UBA-6 ¢ KM» mns npubopa ¢ BHyTpeHHeit na-
MsAThIO ¥ KabGerem mMini USB - A uin «Bepeust 1iss UBA-6 ¢ SD»
U1 ipudopa ¢ KapToi MaMsATH.

6. BriOepuTe nMs POrpaMMHON IPYIIbI WK MIPUMHUTE MPEUIO-
JKEHHOE 10 YMOJIUaHUI0, HaJkaB KHONKY «/lasee». Taioke Bbl moxere
YCTaHOBHUTH 3HAYOK MPOrpaMMbl Ha pabo4Mil CTOJ, BHIOPAaB COOTBET-
CTBYIOIIIYIO OMLUIO.

7. Ilporpamma roToBa K ycTaHoBKe. HakmuTe KHONKY «YcTa-
HOBHMTBH» UYTOOBI HauaTh MpoLEecC KONMpoBaHWSA (ainoB Ha Bam
JKECTKUI JTUCK.

8. Ilo 3aBepiIeHUH YCTAHOBKH N€pPE3arpy3uTe KOMIBIOTEP.

YcranoBka aApaiiBepoB auist npuoopos ¢ USB-unrtepdeiicom

ITpubop ¢ USB-untepdeiicom ompenensiercs B CHCTEME Kak
BuptyansHbiii COM-nopr. IIpu ycranoske nporpammel Datal ogger
HPOMCXOAUT aBTOMAaTUYECKas YCTaHOBKa TpeOyeMmbIx apaiiBepos. K
oxHoMmy IIK mMoxer ObITh OHOBPEMEHHO MOIKIIOYEHO He Oonee on-
Horo tepmorurpomerpa ¢ USB-unrtepdeiicom.

Pemenne npo6JieM npu ycTaHoBKe /ipaiiBepoB

B cnydae ecnu BO3HUKIM Kakue-THMOO MpoOieMbl CBA3U C MpU-
60poM B aBTOMAaTHYECKOM PEXKHME, CIEIyeT MPOBEPUTH KOPPEKT-
HOCTh YCTaHOBKHM JpaiiBepoB. [ 3T0oro Heo0X0AuMO OTKpHITH Jduc-
neryep ycrpoiicte (Ilyck > Ilaneab ynpasienusi > Cucrema >
OdGopynoBanue > J[ucneryep ycTpoiicTB).

Ilpy mnpaBUIIBHOM YCTaHOBKE ApaiiBepoB (M MOIKIFOYCHHOM
npubope) B crucke moptoB nosiutcst myHKT «USB Seria Port». B
cKOOKax yKa3zaH HOMeEp IOPTa, 3aHUMAEMBbI yCTPONCTBOM:
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JMCneTyep ycTporcTE =1

KoHcone  deficTeme  Bua  Cnpaeka
> =& 2|
% KoHTROANEPE! FHBKHY AHCKOE ;I

KoHTROANEPE! YHHEEPCANEHOM NOCNEA0BaTENEHOR WHHE LISE
MoHHTOPEI

) MEILLA M MHEIE YK a3EIBAHOWUME Y CTPORCTES
- 5 TopTel (COM u LPT)

n}y‘ ECP nopT npuHTEpa (LPTL)

# USE Serial Port (COM3)

r;y' MocneA0EaTENEHEI NOpT (COML)
A Npoueccopsl

H8 CeTebble NNaTwl

_‘5 CHMCTEMHEIR YCTPORCTES

Zge TOM3 SAMNOMHHARILLKX YCTPOMCTE

=& YrTpodcTea 0BpaboTin MzobpaneHHi

Ecnu npu 5TOM mporpamMMe He ynaeTcs yCTaHOBHUTB CBSI3b aBTO-
MaTHUYeCKH, MoNpoOyiTe Bpy4IHYI0 BEIOpaTh B mporpamme Datal og-
ger nomep COM-nopra, yka3aHHsIi cripaBa ot crpoku «USB Serial
Port» (B naurem ciiyaae - COM3), B cityuae eciit 9T0 HE JaeT JT0JDK-
HOTO pe3ysbTaTa CIEIyeT Nepe3arpy3uTh KOMITBIOTEp M HOBTOPHUTH
MIPOLEYPY YCTAHOBKH CBSI3H.

B ciy4ae ecnu ycrpoiictea «lIUSB Serial Port» Her B crnmcke
MIOPTOB, HEOOXOANMO IIPOJIETIATH CIIeIyIOIIee:

1) ITposeputs noakmouenue USB kabens k npudopy u k IIK

2) BbINoJHUTH MOJIHOE Y/AaJleHHe NMpeIbIAYINNX Bepceuii Apaii-
BEPOB 1, 3aTeM, PYYHYI0 YCTAHOBKY ApPaiiBepoB.

Ecimu

- yerpoiictBo «USB Serial Port» ects B criicke mopToB, HO ps-
JIOM C HUM (ciieBa) n300paxkeH BocKIMLaTenbHbIi 3HaK (1),

- yerpoiictBy He mpucBoeH Homep COM-nopra (Ha mpuBeaeH-
Hoit BbIuie wuttoctpanun COM3);

- Homep COM-nopra nprcBOCH HEBEPHO (B CIHCKE HECKOJIBKO
MOPTOB C OJMHAKOBBIM HOMEPOM) — B 3THX ClIydyasx Hepe3arpy3ure
KOMITBIOTEP.
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Ecny nepesarpyska KOMIbIOTEpa HE pelluia npoodiaeMy, BbIIo-
HHTE MOJIHOE y/laJleHHe NPeABbIIYIUX Bepcuii ApaiiBepoB U, 3aTeM,
PYYHYIO YCTAHOBKY /ipaiiBepoB.

ITosHOe ynasieHHe NpeABIAYIIMX BepPCHii ApaiiBepoB NpuoopoB

Jng mosHOro ynaneHus NpeAblAyIiUX BEpCUH ApallBEpOB OT-
kiounte Tepmorurpomerp ot IIK u 3amycrure ciemyrommit daitn
CD:\USB Driver\FTDI\Support\UtillsS\FT Clean.exe ¢ ycranoBo4-
HOTO JIMCKa, TIOCTAaBIsIEMOTO B KOMIUIEKTe ¢ mpubopom. [lanee cie-
JIyHTe yKa3aHUsIM IIPOTPAMMBL.

Py4ynas ycranoBka apaiiBepoB

Jlnst ycTaHOBKM JpaiiBepoB BPY4YHYIO HEOOXOAMMO 3aIlyCTHTh
crenyronuii Qaiis ¢ ycTaHOBOUYHOTO AMCKA:
CD:\USB Driver\FTDI\2000_XP_Vista\CDM 2.04.06.exe

2. BHemHHUii BU POrpaMMbl

IMocne 3amycka ¢aiina Dlogger.exe (O6buno: Ilyck > Tlpo-
rpammbl > Microfor > Dlogger > Datal ogger), Bol yBuaunte rias-
HOE OKHO MPOrPaMMBl, COZepIKalLee B ce0e 3aroj0BOK, CTPOKY MEHIO,
I[IaHEJIb HHCTPYMEHTOB, pabouee MoJIe C 3aKIaIKaMHi U CTPOKY CTaTy-
ca.

s ynoGcTBa mosb30BaTess, MPUMEHEH METOA TPOHHOro ayo-
JIMPOBaHMsI OPraHOB YIPABIECHMs, OITOMY BBl MOKETE BBINOIHATH
pasInvHbIE ﬂeﬁCTBHﬂ U3 MEHIO, C MOMOIIBIO IMAHEIU UHCTPYMEHTOB
WJIM, HEMOCPECTBEHHO, C IOMOLIBIO KHOIIOK Ha paboyeM moJie.

IIanenb HHCTPYMEHTOB!:

ml CoxpaHuTh 0T4eT B ya00HOM u1st Bac ¢hopmare

b 4 | Brixox u3 nporpamMmel

%l Bribpats 1 co3nate oT4eTH
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Vannmanu3anus naMsTyi A1 HOBOTO LIUKIIA HU3MEPEHUH

5o

BeiBectu 3axnanky «Onepanum»

o
[

BoiBectu 3aknanky «TekcToBblil OTUET»

PacrnieuaraTh TEKCTOBBIIH OTUYET (TabIuILy)

BeiBectr 3aknanky «I'padudeckuii oT48T»

Pacnieyatats rpaduueckuii oT4€T (rpaduk)

Hacrpoiika rpaduxa

O nporpamme

@m@m@a

nr g

Lmien

[T dromann = |

Laea

nevuwta | oweee P e (R T e Micrior

I'MaBHOE OKHO MPOTPaMMBI ITPH PabOTe C TEPMOTHIPOMETPAMHU
HBa-6A-I1, UBa-6H-II.
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TR = Microfoer
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I'MaBHOE OKHO MPOTPaMMBI ITPH PabOTe C TEPMOTHIPOMETPAMHU
HBa-6A-KII, lBa-6H-KII.

3. CunTbiBaHNE AAHHBIX U3 KAPThI NAaMATH

CuuThIBaHME JAHHBIX M3 KapThl MaMATH OCYIIECTBIAETCS Clie-
IyIOIIUM 06pa3om:

1. VI3Bnekure KapTy HamMATH M3 TEPMOTUTPOMETPA, MpeNBapHU-
TEJIbHO HaXKaB Ha JIFOOYI0 KHOIKY Ul NPEIOTBpPAIEHUs] 00paIleHuUs
K KapTe B MOMEHT U3BJICUYCHUS.

2. 3amyctute nporpammy Datal ogger.

3. BeraBbTe KapTy MaMsATH B KapA-pUAED.

4. HaxxMuTe KHOIIKY «ABTOOMNpeaeeHue». [Iporpamma npu o0-
Hapy>XeHUH (ailyIoB ¢ TaHHBIMH BBIIACT COOOIECHHE:

Tabi= © |- HH HA - R LK 7D
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5. Haxxmure kHonky «OK» u, 3ateM, «CuutaTh AaHHbIe». [lo-
CJIe CYUTBHIBaHN JJaHHBIX IIPOrpaMMa BBIBEJET COOOIICHHE!

WA T e

Sle e RS IRAT Lo AHIL A s wran el

—

ITpu sToM cumThIBalOTCS Bee (ailibl ¢ OTYETaMH Ha KapTe U pe-
3yJbTaThl U3MEPEHUH MOMEIIAIOTCS B 0a3y JTaHHBIX.

4. CuuTbIBaHHE JAHHBIX U3 BHYTPeHHEH MaMsITH
Tepmorurpomerpos MBa-6A-I1, Usa-6H-II

CuuThIBaHHE JJAHHBIX U3 IMaMATH OCYLIECTBIISCTCS CICAYIOLIUM
obpazom:

1. Coenunute Tepmorurpomerp co cBoboansiv USB-nmoprom B
HEePCOHAILHOM KOMIIBIOTEPE.

2. 3amyctute nporpammy Datal ogger.

3. Haxxmute KHONKY «ABTOONpeeIeHne» WK BbIOepUTe BUD-
tyasbHblii COM-niopT BpyuHyto (cM. cTp. 40).

4. HaxxmMHuTe KHONKY «YCTAaHOBHTb CBfA3b». OKHO NPOrpaMMbl
npuoOpeTeT BUA:

CEEIEE B0

=

ST ~ .

EXTe | e
na Toioee ] et R | " i PR
e o HIRS remimea E -

W R an _maee : o

o b oo tewre - | Kicreefor




Ecnu BBICBETHIIOCH COOOIIICHHUE:

Y =T TR HGRHTE, cR Tk

(.

NIPOBEPHTE BCE COSMUHEHMSI U MomnpoOyiTe BBIOparh npyroirt COM-
nopr B porpamme (cM. crp. 40).

5. Haxxmure kHONKY «CHMTATh AaHHbIe». [Ipy 3TOM HayHETCS
CUHMTHIBAaHUE JIAHHBIX, KOTOPOE MOXKET 3aHATh JJO0 HECKOIBKHX MUHYT:

[T T T W RRFTT I T RUPT R U TR T

Ilo 3aBepuiennu 3Toro 3tana, Bel nomydurte noATBEpKIAECHHUE:

LT T P P rP

DRI e MERT R TRt

_= |

He pexoMeHIyeTcs CUMTBHIBATh JAAaHHBIE C MPUOOPOB B MOMEIIE-
HUM C HEONArompHATHBIM 3JIEKTPOMATHUTHBIM ()OHOM, PSIIOM C
CHJIbHOTOYHBIMH YCTAHOBKAMHU U MPOYUMH MPHOOPaMH H3ITydaroy-
MH MOIIHBIE 3JIEKTPOMAarHUTHBIE MOMEXM, TaK KaK 3TO MOXET Mo-
BJIeYb 3a co00i mpoOmnemsbl cBs3u ¢ mpubopom. [Ipobremsr MoryT
BO3HUKATh U MPU HHU3KOH BIAKHOCTH BO3IyXa B TMOMEILEHUH H3-3a
BO3JICUCTBUSI CTATUUECKOTO 3NIEKTPUYECTBA. OTH (AKTOPHI BIHAIOT
Kak Ha mpuOop, Tak U Ha MEPCOHAbHBII KOMIBIOTED.

B cimydae ecnu cBsi3p ¢ mpubopoM INpepBanach, OTCOSAUHUTE U
cHoBa noxcoeanHute Tepmorurpomerp k I1K, 3akpoiite u cHoBa oT-
kpoiite nporpammy Datal ogger.

Ilpn HU3KOH BIAKHOCTH BO3[yXa B MOMELIEHUH PEKOMEHIYEM
nepes noxakmoueHneM USB-kabenst K TepMOTUIpOMETPY KOCHYTHCS
OJIHOM pyKOW METaJUIMYECKOW TOPLIEBOM NaHeNH, a IpyroM - Merai-
JIMYECKON 4acTu KOpITyca KOMIIbIOTEpa ISl BBIPABHUBAHUS 3IIEKTPO-
CTaTHYECKHX MOTeHIManoB npudopa, I1K u IlonezoBaresns.
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5. ITosiyueHue oT4eTOB

1. Haxxmute kHONKY «Co031aTh OTYeTbI», PACHOJIOKCHHYIO Ha
BKJIagke «Onepauuu».
2. B oTKpbIBLIEMCST OKHE:
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BbIOEpHUTE HOMEp HpHOOpa, OTYET MO KOTOpOMY BbI xoTuTe moiy-
ynTh. ECIM B BBIMAfaromeM CrucKe HET HU OXHOM 3amucH, Ipou3Be-
JIMTE CYNTHhIBaHKE HHMOpMAIMH U3 Tiprbopa (CM. BbIILE).

Jis myqmeit opuentanuu B mpubopax Bel Moxere mcmonb3o-
Bath noise «KomMMmeHTapHii», 3amicas B Hero HHGOPMALIMIO, CBS3aH-
HYIO C TEpPMOTUTPOMETPOM, HAPUMEP, MECTO €TI0 PACIONIOKEHHS.

3. IIpu HEoOXOIUMOCTH yKa)KMTE€ BPEMEHHBIC MHTEPBAJIBI JULL
MONTydeHHs OTYETa 3a OMpeeNeHHbIH nepuoa. B npotuBHOM cirydae
B oT4yere OyaeT oToOpa)kaThesi BCsl UCTOpHUS AaHHOrO mpubopa, co-
Jepikaniasicsi B 0a3e JaHHBIX.

4. Haxxmure kHonKy «OK». HauHercst co3aHue 0T4eTOB 110 yKa-
3aHHBIM Bamu kpurepusm.

5. Beibepure Qopmy ordera (TekcToBas WM rpaduueckas),
HakaB Ha BkIagku «TekcroBblii oT4éT» mnu «I'padpuyeckmii or-
4€T», COOTBETCTBEHHO.

B oxne «TexcToBbIii 0T9eT>:
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BBIBOJISITCSI B BUJIC TAaOJIMIIBI 3HAUCHUS PE3yJbTaTOB W3MEpeHui (1a-
Ta, BPEMsl, BIQKHOCTb M TEMIIEPaTypa), MUHUMAJIbHbIC H MAKCHMaJlb-
HbIE 3HA4YCHUs BJIAXKHOCTH U TeMIepaTypsl. Takke B 3TOM OKHE UMe-
eTcsd BO3MOXKHOCTh BBOJA HIDKHETO U BEPXHEr0 3HA4YCHUM MOPOroB
110 BIAXXHOCTU U Temreparype. IIpu BeIxoae U3MEPEHHBIX 3HaUCHUN
3a yKa3aHHBbIE IIPEJIEIIbl, COOTBETCTBYIOIIUE PE3YIbTaThl U3MEPEHUN B
tabune wim Ha rpaduke OyIyT BBLACISATHCS Pa3HBIM I[BETOM.

B oxne «TekcToBbIii 0T4eT» UMEIOTCS IEPEKII0YATEIN CIUHUL]
HU3MEPEHUH BIQKHOCTH (OTHOCHTENBHAS BIQXKHOCTH, TOYKA POCHI U
MaccoBasi KOHLIGHTpALHs Biard). BeandnHa OTHOCHTENIBHOM BiaX-
HOCTU IPU OTPULIATENIBHBIX TEMIIEPAaTypax MOXKET IPEACTABIATHCS
mo Boje WM jabay. IIpm ycraHoBKe TI000TO M3 STHX IapaMeTpPOB
MIPOHMCXOJIMT NIepecyeT JaHHBIX B TaONUIe U Ha TpaguKe.

6. I coxpaHEHUs] TEKCTOBOTO OTYeTa HaKMHTE KHOMNKY «Co-
XPaHUTh OTYET» Ha MTaHEeNI HHCTPYMEeHTOB. Bribepure umst daiina n
THUII COXPAHIEMOro 0TYETa U HAKMUTE KHONKY «COXPAHUTBY.

7. Jlis medaTé OTYETOB WHCIOJNB3yHTe KHONKM «PacmedaTaTh
Tabuny» unn «Pacnedyarars rpaguk».
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6. PadoTa ¢ rpajguyeckuM oT4eTOM

ITpu BeIGOpe Brimanku «I'papuyeckuii oryér RH, T» okHo
HPOTpaMMBbl IPUMET CICAYIOIIHI BU:
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Ecnn TepMOTHrpoOMETp OCHAIEH KaHAJIOM WHAMKALMH aTMO-
cepHoro nasneHus, rpadhK U3SMEHEHNS JAABICHUS 0TOOpa)xkaeTcs Ha
BKiaake «['padpuyeckuii otuer P».

Hnst mactpoiiku rpaduka ucnonszyercsi kaorka «Hacrtpoiika
rpaduKa» B IaHEIN MHCTPYMEHTOB HJIM TJIABHOM MeHIo (Onepanuun
> Hacrpoiika rpaduka).

B otkpriBiIemMcst okHe Bel cMorkeTe BEIOpaTh

- HaYaJbHBIE U KOHEUHBIE TOUKHU [10 OCH BPEMEHH;

- pasnenenue rpaduxa Ha N- yactell (HampuMep, TS Pa3aeieHus
JHEN B HEIEILHOM OTYETE);

- PeXUM U1 OCH BIQKHOCTH M TeMIeparypsl («BbIkiodeHa» —
0Cbh He 0TOOpaXkaeTcst, «ABTOMATHYECKUE IIPECIb» — MPEeesIbl OCH
BBIOMPAIOTCSI aBTOMATUYECKU, B 3aBHCHMOCTH OT M3MEPEHHBIX MakK-
CHMAJIGHBIX I MHHUMAJIBHBIX 3HAUCHHUI).
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I'pacduk n3menennst aTMocepHOTO NABJICHUS Ha BKJIAJIKE
«I'paduyecknii orger P».

- Bech nmana3oH — MakcHMalbHO BO3MOXKHBIA JUANA30H UL
BIIAKHOCTH WY TE€MIIEPATypBI.

- PyuHoll BBOJ — IIpefieibl BBOIATCS BPYyYHYIO B COOTBETCTBYIO-
11€ 0JIA, PAacIIOJIOKEHHBIE HUXKE 1071 BBOJA PEKUMA.

Kuonka «3anucars rpadguk B ¢aiisn» oTKpbBacT JUajIor 3amnu-
cu rpaduueckoro daiina B popmarax (BMP) u (WMF).

Jnst yBennueHMs Kakoro-nuOo ydacTka rpaduka HCHONB3yHTe
MBIIIb. YCTAaHOBUTE KypCOp Ha BEPXHMH JIEBBIH yrox o0JacTH Ui
yBenuuenus, Haxmure JIEBYIO knonky mbemmu, HE OTIIVCKAS
ee, MepPeMECTUTEe Kypcop B IpaBblii HIKHUN Yrosl yBeIMYMBaeMOM
00JIaCTH ¥ OTILYCTHTE KHOIIKY.

Jliis Bo3BpaTa B IEPBOHAYATIBHOE COCTOSHUE, BBIIOIHANTE TC KE
JIEHCTBHS, TOJIBKO BEAUTE KypCOp U3 IIPAaBOr0 HUXKHEIO YIJa B JIEBBII
BEPXHHUI.

Jns mepememenust Bcero rpaduka ucnonssyiite ITPABYIO
KHOIIKY MBIIIY - HA)KMUTE €€ U, He OTILycKas, IIepeMellaiite Kypcop B
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Hy>kHOM BaMm Hanpasnenuu.

Jns mewatu rpaduka Haxkmure KHONKy «Ileyats rpadpuxa»,
pacnosoxeHHyo Ha Bknajgke «TekcToBblil oTyer». [Ipy HaxkaTum Ha
3Ty KHONKY, Bam OyzneT mpennoxkeHo BHIOpaTh HEKOTOPHIE MapaMeT-
pBI TIeUaTH, opueHTauuo (moprper/naHamadr) 1 HACTPOUThH MPHH-
Tep.

7. UHunmMaau3amust naMmsiTa

JaHHyto onepauuio cienyer NpoBOAUTH B Cllyuyae, eciid Bul xo-
TUTE OYMCTUTH COAEpKUMOe maMsATH. Ileproanueckas odncTka mo3-
BOJISICT YMEHBUINTD BPEMsI CUUTHIBaHUS U 00pabOTKH OTYETOB.

Buumanmue! IIpu 3ToM npou3o0iiaéT norepsi NpeabLIy X pe3yJib-
TATOB M3MepPeHMii, M03TOMY Hepe] MHULMAIU3ALHUeH ybdeaurech,
YTO CO/lePKMMOE MAMSITH CYUTAHO B NAMSATH KOMIILIOTEpPA.

Jng MHULUManuM3auuy NaMsaTH HaKMUTE KHONKY «MHMIuanu3a-
must namatuy» (Wi «MHUIHATH3ANUS KAPThI») U I0KIUTECh MOJI-
TBEPKACHHUS OKOHYAHHS OTIEPALIUH.
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