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YCTPOMCTBO JUISI ONPEAEJEHUS CBOUCTB YIJIEBOIOPOJAHBIX
KUIKOCTEN U MOJIOBHBIX BEIIIECTB

OIIMCAHHUE

Hacrosimee wu3o0pereHne OTHOCUTCS K YCTPOWCTBY UL OIPENENICHHs] CBOWMCTB
YIII€BOAOPOAHBIX JKUIAKOCTEH U APYTUX MOJOOHBIX BELIECTB.

H3BecTHa mOTpeOHOCTH B ONpeneleHWH (PU3HMUECKUX W XHUMHUYECKHUX CBOMCTB
YIIIEBOAOPOAHBIX JKUAKOCTEH U, B O0IIEM, B OINpeneeHud PU3NIECKUX U XUMUYECKUX CBOMCTB
NOAOOHBIX BEIIECTB, TAKUX KaK CMAa3bIBAIOIINE BELIECTBA U IPYTHe MACITHUCTbIE BEIIECTBA.

B wactHOCTH, W3BeCTHa NOTPEOHOCTH B ONpPENEJICHWH TEeMIEepaTypbl 3aCTbIBAHUS
YIJIEBOAOPOAHBIX JKMIKOCTEH, KOTOpasl MpencTaBiseT coOOH TeMmmepaTypy, HUXKE KOTOpOH
BEILECTBO OOJIbIIIE HE CTIOCOOHO JIUTHCS.

Omnpenenenne TemmepaTypbl 3aCTbIBAHUS HMPOUCXOIUT IIyTEM OXJAXKIEHUs oOpasua
BEIECTBA, KOTOPOE HEOOXOOMMO HCCIIEAOBATh C LEJbIO TMOMCKA COOTBETCTBYIOIIETO 3HAYEHHS
TEeMITEPaTypbl, IPX KOTOPOIT BEIIECTBO OTBEPIKAAETCS U OOJIbIIE HE JILETCS.

B wactHOCTH, &I YIIIEBOZOPOIOB IOCHE MPEABAPUTENILHOIO HarpeBaHus obOpasen
OXJIKAAETCS C ONPENeNIeHHONH CKOPOCTBIO OXJIAXKICHHS, WM KOHTPOJHPYETCsS CIOCOOHOCTD
nuTbes ¢ uHTepBanamu 3°C.

TemnepaTypy KOHTPOJUPYIOT TOCPEACTBOM PTYTHOTO TEPMOMETpPA, IMOTPY>KEHHOTO
HECKOJIbKO HH)KE TIOBEPXHOCTH HCCIIEAYyEeMOro o0pasia.

Camasi Hu3Kasi Temmeparypa, MPH KOTOPOH HAONIOAeTcss NBIKEHHE TOBEPXHOCTH
oOpasua nepes NoJHOH OCTAHOBKOH, COOTBETCTBYET 3HAUEHHUIO «TEMITEPATYPhI 3aCThIBAHUSY.

CylecTByrOT KOHKPETHbIE HOPMATHUBHBIE TPeOOBAaHHUS, ONPENENSIONNe CTAaHAAPTHI,
KOTOpble HEOOXOmUMO COOJIOaTh TpPH TECTHPOBAHMU U  ONPEACNCHHUS TEeMIIEPaTypbl
3actbiBaHus, Hanpumep, craunaptT ASTM D97 u crangapt ASTM D5853.

BrimeykasaHHble TECTBI IPOBOIST ITOCPEACTBOM MOIXOSALINX YCTPONUCTB.

ITepBbIii THUN W3BECTHBIX YCTPOMCTB OOECIEYMBAET BAHHBI C PETYJIUPOBAHHEM
TEMIIEPaTypbl, B KOTOpbIE NOJUKEH OBITh BCTABJIEH, MO MEHbLIEH Mepe, oOpasell BeIlecTBa,
KOTOPBII HEOOXOAUMO HUCCIIEIOBATb.

Bannb! ¢ perynupoBaHueM TeMmIiepaTypbl MPEACTaBISIFOT TUI BaHH C 3THJICHIJIUKOJIEM
WIN CIOUPTOM, U OHU YCTaHaBJIMBAIOTCS Ha TeMmmepaTypax B auamnasoHe ot 27°C po -33°C, B
4aCTHOCTH, Ha 3HaUeHmsX paBHbIx 27°C, 0°C, -18°C, -33°C.

OnpenesneHue TeMnepaTypbl 3aCTbIBAHUS MOXET IPOUCXOAUTH Kak BpPYUYHYIO, Tak U
aBTOMATUYECKH.

Omnpenenenne BpyYHYIO OCHOBAHO Ha HAOJIFOIEHHH OTepaTopa 3a 00pas3LoM.
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Hanporus, aBromMarnueckoe OmnpeneNeHne MPOUCXOANT TOCPEACTBOM MPHOOPOB,
HarpuMep, ONTHYECKUX MPUOOPOB, YCTAHOBIIEHHBIX B YCTPONCTBE U CIOCOOHBIX OOHApPYKUBATh
IBIDKEHHE BELIECTBA, KOTOPOE HEOOXOANMO HMCCIIENOBATh, C LENbI0 PACIIO3HABAHMUS, KOTAA OHO
Gonblle He CIIOCOOHO JIUTHCA.

DTOT NepBbIil TUIT YCTPONUCTB UMEET HEJOCTATKH.

IlepBblii HemoCTaTOK CBsi3aH C TeM (akToM, YTO TpeOyroTCs OONbLINE KOJIUYECTBA
STUJIEHTIIMKOJIIS UJIH CITUPTA I pabOThI yCTPOHCTB, OT MUHUMYM 5 UTPOB 10 10 1UTpOB.

bonpune koauyuecTBa 3TUIICHIIIMKONS U CIIUPTA BIMSAIOT HA CTOMMOCTb Pa0OThI, IyTEM ee
YBEJIMUYEHUs, U OTPAHUYMBAIOT IPUMEHEHHE TAKUX YCTPOMICTB.

Jlpyroii HeAOCTaTOK 3TOr0 MEpPBOrO THUIA YCTPOWCTB COCTOMT B TOM, 4YTO OHHM B
pesyJpTaTe MOJY4YaroTCs TPOMO3JKMMHU U, CIEAOBATEIbHO, MX HENb3sl TPAHCIOPTUPOBAThH C
MeCTa Ha MeCTO.

CnenoBarenbHO, 00pasibl, KOTOpble HEOOXOANMO AHAIU3UPOBATH, CIEAYET NMepeMeInaTh
OT MecTa n00bK/cOopa B MECTO, B KOTOPOM Pa3MELIEHO YCTPOMCTBO, C PUCKOM TOTO, YTO HX
XUMHUKO-(PU3NUECKUE CBOHCTBA MOTYT U3MEHSTHCS.

KcTaryu, u3BeCTHO, 4TO YII€BOJOPOAHBIE KUAKOCTU IMOABEPralOTCS TaK HA3bIBAEMOMY
IIPOLIECCY «CTAPEHUS» U3-3a YAAJECHUS JIETKUX (PpaKIiii, OKUCIIEHHS YIIIeBOIOPOAHBIX (paKLinid
U IPYTUX SIBJICHHMH, CBSI3aHHBIX C XUMUKO-(QDU3NYECKON MPUPOIOI OTOOPAHHOTO BEIECTBA.

Crapenne oOpas3lia BKJIFOYAET W3MEHEHUE XUMHYECKUX U (DU3UYECKUX CBOWCTB, 4YTO
JieNlaeT OTpesieNieHe TeMIIepaTyphbl 3aCThIBAHUS MEHEe Ha1€/KHBIM.

BTopoit THN M3BECTHBIX YCTPOHCTB 00ECHeUunBaeT TPAHCIIOPTOCTIOCOOHBIN KOHTEHHEp, B
KOTOPOM pas3MellleHa BaHHA C PEeryJupOBAaHUEM TEMIIEpPaTypbl C XJaJareHTOM, HampuMep
STUJICHIJIUKOJIEM, CIUPTOM, BOAOW WM APYyruMHU xjanareHTamu. Cucrema OXJaxaeHus AJis
5TOTO BTOPOTO THIA H3BECTHBIX YCTPOMCTB MOXKeET ObITh THIA [1ebThe Wi KOMITPECCOPaMHL.

B BanHy ¢ peryiMpoBaHHEM TeMIEpaTypbl MOXHO BCTaBJSITh OOpasell BEINECTBA,
KOTOPBII HEOOXOAMMO HCCIIEOBATD, JJIsl OTIPENEIICHUS] TEMITEPATYPhI 3aCTHIBAHHSL.

HenocTarok 3T0r0 BTroporo Tuma W3BECTHBIX YCTPOWCTB CBSI3aH C TeM (PaKTOM, UYTO OHU
MOTYT BBINOJHATh OJJUH-€JUHCTBEHHBIN TECT 3a OAUH pas.

Ilo 5Toi mpuYMHE BBIIEONUCAHHBIM BTOPOM TUIl YCTPOMNCTB INOJIy4aeTCsl B pe3yJbTaTe
MAaJIOTIOAXOSIINM, KOTZa aHaiu3bl obOpasua TpeOYIOT MHOTO BPEMEHH WM KOrha €eCTh
NOTPEeOHOCTh B aHAJIN3€ HECKOJIBKUX 00Pa3LOB MPH Pa3IMUHBIX TEMIIEpaTypax.

Kpome Toro, B Mectax cOopa 06pa31noB BpeMsi, JOCTYITHOE ANl AaHAIN30B, OTPAHUUEHO, U
3TO Jie1aeT UCMOIb30BAHNE TAKOIO0 BTOPOro THIA YCTPONCTB HEBBITOAHBIM.

OcHOBHOW 3amayeil HACTOALIEro HM300peTeHusl SBIAeTCs pa3paboTka yCTPOMCTBA IS
OTIpENeNIEHUs] CBOWCTB YIJIEBOJOPOAHBIX JKHIKOCTEH M TMONOOHBIX BEINECTB, CIIOCOOHOTO

BBINIOJIHATD HCCKOJBKO I/ISMepeHI/Iﬁ OOHOBPEMECHHO.
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Ienpto HacTOsIIEro M300pETEHHs SBISIETCS pa3paboTKa yCTPOWCTBA U ONpeNeeHUs
CBOWCTB YTJIEBOIOPOAHBIX JKUIKOCTEH M TIMONOOHBIX BEIIECTB, KOTOPOE MOXKET YIIPOINATh
NpoLEeAypbl ONpeAesieHUs] TeMIepaTypbl 3acTbIBAHUS YIVIEBOAOPOAHON SKUAKOCTH WJIH
Nof0OHOTO BELIEeCTBaA.

Jlpyroii menpl0 HACTOSALIErO W300pEeTeHHs sBISIETCS pa3paboTka yCTpoOWCTBa IS
OTIpEeNIEHUs] CBONCTB YIJIEBOAOPOAHBIX JKHIKOCTEH U MOAOOHBIX BEINECTB, KOTOPOE JOJIKHO
OBITb HENOPOTMM U TMPOCTBIM B HCIIOJIb30BAHUH. JIOTMONHUTENBPHONW LEIbI0 HACTOSINEro
U300peTeHNsl SBISETCS HAJIWYME MAIIWHBL, KOTOPYIO MOXKHO TPAHCIOPTHPOBATH CAMOJIETOM,
MIOCKOJIbKY €€ Macca COCTaBJISIET MEHee 32 KT.

IToxa3anHble BbILIE LEIM JOCTUTAKOTCS YCTAHOBKOM HACTOSIIETO JOKYMEHTA, UMEHOLIEH
MPU3HAKKU MO 1. 1.

Jlpyrue npusHaky M NMPeUMYILIECTBAa HACTOAIIEro W300peTeHus OyayT Jydlle BUAHBI U3
OMUCAHUS MPEANOYTUTENIBHOTO, HO HE MHCKJIIOUUTENBbHOIO, BapHaHTa OCYIIECTBICHUs
YCTPOMCTBA MJIsl ONpPEAENICHUS] CBOWCTB YIJIEBOIOPOIHBIX JKHIKOCTEH M MOMOOHBIX BELIECTB,
NIOKA3aHHOTO B KAuecTBE IMpHUMepa, a He C LEJbI0 OrPAaHWYEHUs] Ha NMPUIOKEHHBIX (Urypax
rpa)U4eCKUX MaTepUaNoB, HA KOTOPBIX:

¢ur. 1 npexncTaBasieT AKCOHOMETPHYECKYKD HPOEKLHUIO YCTPOWCTBA  COTJIACHO
HACTOSIIIIEMY M300PETEHHIO C KPBIIIKOH B OTKPHITOM TOJIOKEHHH,

dur. 2 npeacTaBiIsieT AKCOHOMETPUYECKYIO MPOEKIHI0 YCTPOHCTBA  COIJIACHO
HACTOSIIEMY U300PETEHHIO C KPBILIKOW B 3aKPBITOM TOJIOKEHHUH,

¢ur. 3 npeacTaBIsieT AKCOHOMETPUYECKYIO TMPOEKIHIO YCTPOHCTBA  COIJIACHO
HACTOSIIEMY U300PETEHHIO ¢ BMEIIAOLINM KOPITyCOM TMOKa3aHHBIM MPO3paYHbIM.

ITpu koHKpeTHO# cchutke Ha Takue Gurypbl 1 obo3Hauaer B 0oOImEeM yCTPOHCTBO AJis
OTpeeNIEHUs] CBONCTB YIII€BOAOPOAHBIX JKHIKOCTEH M MOTOOHBIX BELIECTB.

YcrporictBo 1 COmEpKUT BMEINAKOUIMA KOPHYC 2, CHAOKEHHBIH yAeP’KUBAOIIUM
OCHOBAaHMEM 3 U KPBILIKOH 4, CBA3AHHOH C YAEP>KUBAKO LM OCHOBAHUEM 3 [JIsl €r0 3aKPBITHUS.

B gacTHOCTH, KpBIIIKa 4 MOXKET NMEPEMEINAThCS U3 OTKPBITOroO nosioskeHus (dur. 1), mpu
KOTOPOM YIEpKHBAKOIee OCHOBAHHME 3 IOCTYIHO, M 3aKPBITBIM MoOJiokeHHeM (¢dur. 2), mpu
KOTOPOM KpBIIIIKa 4 MpeAoTBpallaeT AOCTYII K yAep KUBAIOIIeMy OCHOBAHUIO 3.

B nanHOM BapuaHTe OCYINECTBJIECHHMs BMELIAMOIIMI KOPMyC 2 HMMeEeT PydKy S5 s
3axBaTa, U OH uMeeT (GopMy MOmOOHO YEMOAAHY, MPEONOYTHTENBHO «TPAMBAHHOIO» THIIA,
TakUM o0pa3oM OOOpPYyAOBaHHYK HW3BJIeKaeMOW (BBIABIDKHOW) pY4YKOH Ha CTOpOHE,
MIPOTUBOIOJIOKHON KOJIECaM.

IIpakTHyHO, YTOOBI BMEINAKOLINI KOPMYC 2 MOT COAepKaTh Koyieca O, HMEIOIIHe
BO3MOKHOCTb CKOJIbXKEHMSI BJI0JIb, IO MEHBLIEHN Mepe, 3apaHee ONpeleIEHHOrO HallpaBJIeHus.

Takue mpu3HaKu NO3BOJISIIOT JIETKO TPAHCIIOPTUPOBATh BMELIAKOIINI KOPIYC 2.
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IIpennouturenbHO BMEWAKOIUN KOPOYC 2 COAEP:KUT MOKPBIBAIOIIYIO CTPYKTYPY,
COZEPKALLYIO CJIOM TEXHOMOJIUMEPOB.

Taxum 00pa3oM, BMEIIAOIUN KOPIYC 2 MOJNy4aeTcss TEPMOU3OJIHPOBAHHBIM, HE TOBOPSI
O rapaHTUH 3aLIUThl BHYTPEHHUX KOMIIOHEHTOB OT YIapOB.

Yerpoiicteo 1 comepxxur cpenctsa 11, 12 TepMoperynnpoBaHusi, BCTaBJIEHHBIE BO
BMEILLAKOLIUN KOpIyC 2.

CpencrBa 11, 12 TepmoperyiupoBaHHsl OIUCaHBI MOAPOOHO Jgajiee B HACTOSLIEM
ONUCAHUU.

Kpome Toro, ycrpoiictBo 1 comepkut padouuit 60k 7, B KOTOPBIH MOXHO BCTaBJIATH
oOpasupl, cofepKalue YIrJIeBOJOPOAHbIE JKUAKOCTH M IOAOOHBIE BEINECTBA, KOTOPbIE
HEOOXOIMMO aHAJIN3UPOBATb.

Pabounii 6710k 7 pa3MelneH B yAep>KUBAIOILIIEM OCHOBAHUH 3 | CBsI3aH CO cpeacTBamu 11,
12 TepMoperyaupoBaHus, YTOObI BBI3BIBATh U3MEHEHHE TEMIIEPaTypbl 00pa3LOB.

CornacHo HacTosieMy u300peTeHHr0 paboumii OJOK 7 COAEPIKUT MHOKECTBO BaHH 8 C
peryJupoBaHUEM TEMIIEpaTyphl, Kaxaas M3 KOTOPbIX MMEET, IO MEHblIeH Mmepe, MecTo 9
pa3sMeIeHHst AJIsl OTHOTO M3 BhIIIEYKa3aHHbBIX 00pa3LoB.

Bce eme cormacHO HacrosimeMy HW300peTEHHIO BaHHBI 8 C  peryJMpOBaHUEM
TEeMIIepaTypbl CBA3aHbI CO cpeacTsamu 11, 12 TepMoperynupoBaHust HE3aBUCUMO JPYT OT JIPyra,
9YTOOBI BBI3BIBATH PA3HbIE U3MEHEHHsI TEMIIEPATYPhI sl KAKAOr0 U3 00pa3LoB, HAXOISILIUXCS B
BaHHaX 8 ¢ peryJupoBaHUEM TeMIEPaTyphL.

Taxum 00pa3oM, MOKHO BBITIOJHSITH aHAJTU3bI HA PA3JIMUHBIX 00pa3Lax MyTeM JOBEIEHHSI
UX 710 Pa3JMYHbIX TEMIIEpaTyp HE3aBUCUMO APYT OT Apyra.

CnenoBaTenbHO, TMOJy4aeTcs MPEUMYLIECTBO, 3aKJIIOYAOLIEecss B  BO3MOXHOCTHU
BBITIOJTHSITh HECKOJIbKO TECTOB OJHOBPEMEHHO, YTOOBI YKOPOTHTb, HANpPUMEpP, TNEPHOMABI
BpeMEeHH, HEOOXOOUMbIE IJIsl OINpEHeNIEHUs] TEeMIIEPaTypbl 3aCThIBAHUS — HCCIIEAYyeMOH
YIJIEBOAOPOAHOMN KUIKOCTH.

B HacroseM OMUCaHWM CCBUIAKOTCS TJIABHBIM O0pa3oM Ha TEMIIEPaTypy 3aCTbIBAHUS
YIIIEBOAOPOAHBIX JKUAKOCTEH, HO TaKhe e COOOPaKEHHs] MOTYT OTHOCHTBCS K ONPENEICHUI0
APYTUX CBOWCTB YIJIEBOJOPOIHBIX JKHAKOCTEH, HalpuMep, TeMIlepaTypbl NOMYTHEHMs WU
APYTUX CBONCTB, U3MEHSIOLMXCSI PU U3MEHEHUH TeMIIepaTyphl BEIEeCTBA.

B moka3zaHHOM BapuaHTe OCYIIECTBJICHUS paboumii OJIOK 7 COAEpKUT TPH BaHHBI 8 C
peryJupoBaHUeM TeMIepaTypbl, HE3aBUCUMBbIE IPYT OT APYyra U U3TOTOBJIEHHBIE U3 aIFOMUHUS.

Paznu4Hble BapHaHTHI OCYIIECTBICHUS] HE UCKIIFOUEHBI, I/1e, HanpuMep, padounii 0ok 7
W3TOTOBJIEH U3 IPYTOro JIETKOro MaTepuaia ¢ BbICOKON TEIIONPOBOIHOCTBIO, TAKOIO KaK Mellb.

Taxke HE HMCKIIOYEHbl BAapHAHTBI OCYIIECTBJICHMs, rae paboumii ONOK 7 COmEpIKUT

KOJIM4YECTBO BaHH 8 C PEryJupOBAHUEM TEMIIEPATYypPbl OTIUYHOE OT TPEX, HAIPUMEP, ABE WU



YeThIpe.

ITpaxkTruHO, 4T0OBI paboumii 010k 7 Mor conep:xkatb Mecta 10 oOHapyKeHHs, B KOTOPBIE
MOTYT OBITh BCTABIIEHBI 3JIEMEHTHI OOHAPYKEHUS, HATPUMED, AATYHKHU, TEPMOMETPHI MITH JPyTHe
noAOOHbBIE YCTPOMCTBA, MPUTOIHBIE 11l OOHAPYKEHUS €r0 TEMIIEPATYPhl U TEMITEPATyPhl BAHH C
peryJMpoOBaHUEM TEMIIEPATY PhL

IIpennouTuTensHO BaHHBI 8 C PEryJMpPOBAaHUEM TEMIIEPATYpPbl COAEPKAT MHOXKECTBO
MECT 9 pasMeLleHUs, B KOTOPBIX MOKET pAacCloJaraTbCsi COOTBETCTBYIOILIEE MHOXECTBO
00pa31oB, KOTOPBIE NOJIKHBI TIOABEPTATHCS OAMHAKOBOMY U3MEHEHHIO TEMIIEPATYPHI.

B uacTtHOCTH, Kaxkpas M3 BaHH 8 C PeryjJupOBaHMEM TEMIEPATYpPbl, MOKA3aHHBIX Ha
¢durypax, COaep>KUT 4eThIpe MeCTa 9 pa3MeIeHus.

Taxum 00pa3oM, MOKHO pasMelnaTh YeThIpe PasjM4YHBIX OOpaslia B ONHOW U TOW XKe
BaHHE 8 C PEryJupOBaHHEM TEMIIEPATyphl, YTOOBI MOABEPraTh UX OIWHAKOBOMY H3MEHEHHIO
TEMIIEpaTyphl.

ITpeanouturenbHo GopmMa U pasMepbl MECT 9 pa3MelIeHUs] COOTBETCTBYIOT TOMY, HTO
npencrasieHo B TexHuuecknx cranaaprax ASTM D97 u ASTM D5853, uroObl rapaHTHpOBAThH
TAKyl0 ‘K€ KHHETHKY OXJXKAEHHUs, 4TO M y wuccienyemoro obOpasua. Takum obpasom,
rapaHTHpyercsi oOIias TOYHOCTb pe3YyJbTaTOB, IIOJYYEHHBIX C IOMOIIBIO HACTOSILIETO
n3o0perenust 1 MexxayHapOaHbIX HOPMAaTUBHBIX JOKYMEHTOB.

IIpennouturensHo cpeactsa 11, 12 TepmoperynupoBaHusi CoOAep:KaT MHOXKECTBO
sneMeHTOB 11 IlenbThbe, Kakabplil M3 KOTOPBIX CBsI3aH C COOTBETCTBYIOLIEH BaHHOU 8 ¢
peryJupoBaHUEM TEMIEpPaTypbl [UIsl €€ OXJKIACHUs/HarpeBaHusi (Ois1 ynpowenus: Owiiu
noxasamsl onemenmol Ilenvmoe, nomeujeHnsvie 6 KOHMAKM ¢ OHOM G6AHHBI C PeYyIUPOBAHUEM
memnepamypot).

B wactHocTH, cpenctBa 11, 12 TepmoperynupoBaHus oOecmeyuBarOT 3ieMeHT 11
[TenbThe, MOMEIEHHBII B KOHTAKT C KAXKIOW U3 BaHH 8 C PEryJIUPOBAHUEM TEMITEPATYPHI, YUTOOBI
rapaHTUPOBATb PABHOMEPHYIO TEMIIEPATYPy B TOH K€ BAHHE C PEryJUPOBAHUEM TEMIIEPATYPBHI.

B nanHOM BapuaHTe ocyluecTBieHHs cpeactsa 11, 12 TepmoperynupoBaHuss MOTyT
BKJIFOYATh TpU dyeMeHTa 11 IlenpThe, mOMeEIeHHbIE B KOHTAKT C COOTBETCTBYKOIIMMH BaHHAMU
8 ¢ perynupoBaHUEM TEMIEPATYPBL

Onementsl 11 IlenbThe, KOTOpBIE MOKHO HAWTH Ha (PUrypax, MOMELIeHbl B KOHTAKT C
JHOM BaHH 8 C PEryJMpPOBAHHEM TEMIIEPATypbl, HO HE HCKIIOYAKOTCS PELIEHUs, B KOTOPBIX
sneMeHThl 11 TlenpThe MOMEIIEHbI B KOHTAKT ¢ OOKOBBIMU CTEHKAMHU HUIH TTIOMELIEHBI B APYTOH
TOYKE BaHHBI 8 C PEryJUpOBAHUEM TEMIEPATYPBHL

He ucknrouaroTcsi albTepHATUBHBIE PELICHMs], HAIPUMeEp, B KOTOPBIX cpexnctsa 11, 12
TEPMOPETYJIUPOBAHUSA COAEPKAT HECKOJBKO 3JieMeHTOB 11 IlenbThe, CBSA3aHHBIX C KaKAOM

BAHHOH 8 C peryJupoBaHUEM TEMIIEPATYPBL
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IIpennouturenbHo cpeactsa 11, 12  TepmoperynupoBaHusi COmep>KaT CPEACTBA

>
OXJIXKJIEHUs], NIl YIIPOLICHUS HEe IOKa3aHHble Ha (Urypax, CBA3aHHbIE C 3jeMeHTamu 11
IlenbThe, U rae AEMCTBYET OXJaXKAAIOIIAs )KUAKOCTb, HAIPUMEp, TIUKOJIb, WJIU CIIUPT, WK BOJA,
WJIN UX CMECh, CKJIOHHAsl K OTBOJy TeIljia OT TeX ke 3j1eMeHTOB [lenpThe.

Ilyrem mpunoxenus Toka k snemeHtaM 11 IlenbThe OHHM MOTJIOLIAIOT/BBICBOOOMKIAIOT
TEIUIO OT/K BaHHE 8 ¢ PeryJMpOBaHUEM TEMIIEPATyPbl U BBICBOOOKAAIOT/TIOTJIOMIAIOT TEIUIO K/OT
TETNIOOOMEHHBIX CPEICTB OXJIAJKACHUS HA OCHOBE XXKHIKOCTEH, TAKUX KaK IJIMKOJb, CIIUPT, BOAA
WJIN UX CMECH.

Onementel llenbTbe MNO3BONSIOT peaau30BaTb KOMIIAKTHYK) U JIETKYK) CHCTEMY
TeriooOMeHa myTeM oOecredeHusl MonanaHus yeTpoiicTBa | B mpenenbl Maccel MeHee 32 KT,
NOAXOAALINE JUIs BO3AYIIHOTO TPAHCIOPTA.

Kpowme Toro, ncnonp3zoBanue 351eMeHTOB IlenbThe CHIDKAeT MOTPeOHOCTh B TEXHHUECKOM
OOCIy’)KUBAaHUM U TIOHIDKEHHYIO MPOYHOCTh YCTPOWCTBA 1, M 3TO yiydlIaeT ero CTOWKOCTh U
0€30TKa3HOCTb.

Ilo »TuM mnpuumHaM wucnogb3oBaHue osyneMeHToB 11 IlenbThe sBIsIETCs: Oosee
NPEANOYTUTENBHBIM, HAIPUMEp, Y€M UCIOJIb30BAHUE OXJIAKIAEMON ra30M MAlIUHBI UIU APYTOH
U3BECTHOM CUCTEMBbI OXJIAXKCHUSI.

IMpakTuHO, 4TOOBI cpenctBa 11, 12 TepMoOperyiupoBaHUs COAEPIKATH MHOKECTBO
AJIEKTPOHHBIX CPEACTB 12 peryaupoBaHMs, PACIONOKEHHBIX B KpbIKe 4 U (YHKIHOHAIBHO
CBSI3aHHBIX C COOTBETCTBYHOLIMMHU sjemeHTamu 11 Ilenbrbe ansg ynpaBiaeHHsT U KOHTPOJS
U3MEHEHUSIMH TeMIepaTypbl, KOTOpble HWHAYLUPYIOTCS B BaHHaX 8 C peryJupoOBaHHEM
TEMIIEPATYPBHIL.

@DyHKIUS 3JIEKTPOHHBIX CPENCTB 12 peryJupoBaHHUsl COCTOUT B YIPABICHUU PabOTOM
sneMeHTOB 11 IlenpThe € LeNbO peryaupoBaHUsl UX TEIJIOBON MOIMHOCTH, MOAAEPKaHUSA MPHU
TeMIIepaType, U3MEHEHUs TEMIIePaTyPhl, BKIIOUEHUS U BBIKIIIOUEHUS.

ITockonbKy OHUM PacHOJIOKEHbI B KPBILIKE 4, 3JIEKTPOHHBIE CpeACTBA 12 peryaupoBaHus
3aIMUINEHbl OT BO3MOXKHBIX CIYJaiHBIX OIIMOOK OMepaTropa, HalpuMep, CIY4aifHOTO BbLUIMBAHUS
XUMHUYECKHX MPOAYKTOB Ha CaMM CPEACTBAa PEryJUpOBaHUS, U OHMU 3aKPBITHI OT 4YacTew,
paboTaroIKX MPH TEMIEepaType, MyTeM NMPEIOTBPAILEHHs] KOHTAKTa C HUMU.

IIpennoururensHO ycTpoiictBo 1 comepkut cpencrBa cOopa KOHAEHcATa, IUis
YIPOLIEHUs He TIOKa3aHHbIE Ha (PUTYpPaAX, PACTIONOKEHHBIE B YIEPKUBAIOIIIEM OCHOBAHHH 3.

Takum obpasom, ycrporicTBo 1 Moxer paboTaTh NpHU 3KCTPEMATBHBIX YCIOBHUSX
OKpPY>Karollel Cpeabl, HAIpUMeEp, MyCTBIHHON JKape WM BBICOKOW BJIAXKHOCTH.

B stux cayuasx, Qaxkrmdeckn, paboTra CHCTEM OXJAKACHUS BKIIFOYAET BBICOKHI PHUCK
HAKOIUIEHUS] KOH/IeHCaTa.

CpencrBa cOopa KOHIOEHCATa, pPACIOJIOKEHHBIE B YAEPKUBAIOIIEM OCHOBAHUHU 3,
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MO3BOJIAIOT PETYJUPOBATh UX CTOK MyTE€M IPENOTBPALIEHHs] BO3MOXKHBIX OTKa30B, CBSI3aHHBIX C
KOHTAKTOM MEXAy BOAOW KOHAeHcaTa u sinemeHtamu 11 IlenbTee mnu ApyrumMu 4acTsaMu
ycTponcTsa 1.

YerpolictBo 1 coaep:KUT 3JEKTPOHHbBIE CPEACTBA YIIPABJICHUS U KOHTPOJIS, BCTABJICHHBIE
B KPBILIKY 4.

IIpakTyHO, 4YTOOBI 3JEKTPOHHBIE CPEACTBA VIIPABIEHHs M KOHTPONSA ObuH
($yHKLNOHATIBHO CBsi3aHbI co cpencTamu 11, 12 repmoperynuposanus u ¢ pabounm O6y10koMm 7.

B uacTHOCTH, 3/IEKTPOHHBIE CPEACTBA YIPABJIECHUS U KOHTPOJS COAEpKAT YCTPOHCTBO
00paboTKH NaHHBIX, JJIs IPOCTOTHI HE TMOKa3aHHOE Ha Gurypax, pyHKIMOHAIBHO CBA3aHHOE CO
cpenctBamu 11, 12 TtepmoperynupoBanust u ¢ padouum OJOKOM 7, 4TOOBI TPUHUMATH H
oOpabarbIBaTh AaHHBIE, CPEAN HUX JAAHHBIE, OTHOCSINUECS K pabounuM TeMIiepaTypam.

ITpaxTuHO, 4TOO YCTPONUCTBO OOPAOOTKH AHHBIX MOIJIO OBITh (PYHKIIMOHAIBHO CBSI3aHO
C JJIEKTPOHHBIMH CPEACTBAMHU 12 peryaupoBaHHs, 4TOObI NMPUHHMATh JaHHBIE KacaTeJbHO
pabotsl snementoB 11 IlenbTbe, HanmpuMep, 3HAYEHUS TEMIEPATYPHI, TEIJIOBYIO MOIIHOCTb,
MH(OPMALIMIO O CTAaTyCe BKIIFOUEHMS WIIM BBIKJIIOYEHUs diieMenTa [lenbThe u mp.

AHaNOrn4HO, yCTPOHCTBO 0OpabOTKU AAHHBIX MOXET OBITh (PYHKIMOHAIBHO CBSI3aHO C
HJIEKTPOHHBIMU CPENCTBAMH 12 peryiupoBaHus, YTOOBI HANPABIATH B T€ XK€ DJIEKTPOHHbBIE
cpeactsa 12 perynupoBaHus JaHHbIE AJIs1 KOHTPOJIsT paboTel saemeHToB 11 IlensThe, Hanpumep,
3HAYEHUsI TEMIIEPATYPhl, KOTOPbIE HEOOXOAMMO MOJYYUTh, TEIJIOBYHD MOIIHOCTb, BBOJIHBIC
JaHHbBIE O BKJIFOUEHUH U BBIKJIFOUEHUH.

[IpakTHYHO, YTOOBI 3JEKTPOHHBIE CPEICTBA YIIPABJIEHHUS W KOHTPOJS COAEPIKAIH, IO
MeHbIIel Mepe, 0J10k 13 mop30BaTEIBCKOr0 UHTEpdeiica.

Bbrnox 13 mnonb3oBarenbckoro wuHTepdeiica (yHKIMOHANBHO CBS3aH C YCTPOHCTBOM
00pabOTKM NaHHBIX.

Takum oOpa3om, omepaTop NMyTeM B3aUMOAEHCTBUS C OJIOKOM 13 MONIBb30BaTENLCKOTO
uHTepdeiica MOKET BBOIUTh HH(POPMALIUIO U JAHHBIE, IPUTOJHBIE JJIsl YIPABJICHUS U KOHTPOJIS
3JIEKTPOHHBIMU CpeICTBaMH 12 perynupoBanusi, a 3aTeM s padoTsl 3ymemeHToB 11 TlenbThe
NyTEM YCTAHOBKH HECKOJBKHX IMapaMeTPOB Ui BBIIOJHEHHS TECTOB, KOTOpPble HEOOXOIMMO
MPOBOAUTD HaJ 0Opa3laMu.

IMpaktuyno, uToObl Onok 13 momb30BaTeNbCKOTO UHTEp(deiica MOr comepKaTth
AHAJIOTOBYIO KJaBuarypy 14 wm skpaH 15 nust 4ureHus, HO JApyrue KOHQHIypauuu He
HCKJIFOYaI0TCsl, HAIIPUMep, CEHCOPHbIE SKPaHbl UJIU APYTHe UHTETPUPOBAHHbIE PELIEHMUSI.

IIpeanodTuTenbHO 3JIEKTPOHHbIE CPENCTBA YIPABIEHUS U KOHTPOJI MOTYT COAEpXKaTb,
10 MEHbLIeH Mepe, OJIOK BBIBOZA, KOTOPBIA MOXKET ObITh (DYHKIIMOHAIBHO CBSI3aH C OXHHUM WJIN
HECKOJIBKUMH ~ BHEIIHUMH TepUPEpUHBIMI  YCTPOICTBAMH, HANpUMeEp, MEPCOHATbHBIM

KOMITBIOTEPOM, IIJIAHILIETOM, CMapTPOHOM WUJIH JPYTUMH 3JIEKTPOHHBIMU YCTPOHCTBAMHU.
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bnok BeIBOZIAa PYHKLMOHAIBHO CBSI3aH C YCTPOHCTBOM 00pabOTKH JaHHBIX.

Ycerpoiicteo 1, crnenoBaTenpHO, MOXKET YIPAaBIATBCA MPU MOMOLIUM IPOrPaMMHOrO
o0ecriedeHrsl MyTeM COEAMHEHHUs OJIOKa BBIBOZA C JIFOOBIM COBMECTUMBIM IepH(pepUitHBIM
YCTPOHUCTBOM.

brnox BbBoma Moxer Obitb  THma USB-mopra  wim  mpueMornepenarouM
3JICKTPOMArHUTHBIM BOJIHBI 3JIEMEHTOM, TAaKUM Kak aHTeHHa wi-fi uimu Bluetooth wim antenHa ¢
MH(PaKpPaCHBIM U3YYEHUEM.

DONeKTPOHHbIE CPENCTBA YIPABJIEHUS M KOHTPOJNA COmepkaT OJIOK  3aIluThI,
NPUCTIOCOOJIEHHBI Iy JE€3aKTUBAllMM  yCTPOWCTBA TNPU  BO3HUKHOBEHHUH  YCIOBUH
HEUCIIPaBHOCTHU.

B nanHOM omnucaHuM Noj TEPMUHOM «YCJIOBHsI HEUCIIPABHOCTU» MOAPA3YMEBAIOTCS BCE
yCJIOBUsI, KOTOPbIE MOTYT CO3/1aBaThb HEUCIIPABHOCTH B YCTPOWCTBE, HANIPUMED, MEPErpy3ka Io
HaIPsDKEHUIO, IEPErpeB, OTCYTCTBUE TEIIOHOCUTENIS U TIP.

ITpaktuuHo, 4YroObl ycTpoiicTBO 1 MOMIIO comepkaTh JAaTYMKH, CHOCOOHBIE
OOHapy’KUBATh KOJMYECTBO TETNIOHOCUTEJISI, 1 TEPMO3OHIBI.

Kak maTumky, Tak ¥ 30HABI MOTYT OBITH CBSI3aHBI C YCTPOMCTBOM OOpalOOTKH HAaHHBIX,
HOCNIeIHee  CIIOCOOHO  ONpeneNsiTh BO3HMKHOBEHME WJIM HET YCIOBHH HEHCIPAaBHOCTH
HIOCPEACTBOM 00pa0OTKHU TaHHBIX, MOCTYMAIOLIMX OT JATYUKOB M 30HJOB.

PaboTa HacTosIIEero H300pETEHMSI SIBJISIETCS CIIEIYIOIIEH.

OmnepaTop OTKPBIBAET KPBIMIKY 4, nejiasi JOCTYIHbIM pabouuii OJIOK 7, pacrojIoKeHHbINH
Ha yJep>KUBAKOIIUM OCHOBAHUH 3.

OO6pa31pl, KOTOpbIe HEOOXOAMMO aHAJIH3HUPOBATD, BCTABISIOTCS B MeCTa 9 pa3MeIneHus 1
UX TO/IBEPTalOT IOCTENEHHO CHIDKAIOLIMMCS TeMIeparypaM, IMOoKa He OyAeT ompeneieHo
3Ha4YEeHUE TEMIIEPATYPbl, COOTBETCTBYIOLIEE TEMIIEPATYPE 3aCTHIBAHUSI.

Bannb! 8 ¢ perynupoBaHueM TeMIiepaTypbl MOXKHO AOBOJUTD 10 3apaHee ONpeNeIeHHBIX
TEMIIepaTyp, HE3aBUCHUMO JPYr OT JApPyra, MOCPEACTBOM COOTBETCTBYIOIIMX 3J€MEHTOB 11
IlenbThe.

Kaxnpiii snement 11 IlenpThe mnorsomaer Temio OT BaHHBI 8§ € PEryJIMpOBAHUEM
TEMIIEPaTypbl, BbI3bIBasl MOCTENEHHOE CHIKEHUE TeMIIepaTypbl BaHHBI 8 C peryJnpoBaHUEM
TEMIIEPaTYPhI H, CIEI0BATENIbHO, 00paslia, KOTOPbIH HEOOXOIUMO aHATU3UPOBATb.

Onementer 11 IlembThe, B CBOKO Odepenb, BBICBOOONKMAOT TEILIO TEIIOHOCUTEIO,
LUPKYJHUPYIOLIEMY B OXJIAXKIAOIINX CPEACTBAX, CBI3aHHBIX C HUM.

Omneparop MOXKET YCTAHOBUTD 3HAUEHUS TEMITIEPATYPbI, KOTOPbIE HEOOXOANMO IOy YUTh,
Ipyd  TIOMOIOM TOJb30BaTENbCKOro wWHTepdetica 13 wmiam npu NOMOIM  MPOrPaMMHOIO
o0ecriedeHrs1 U3 BHEIIHETo NepuepuitHOro yCTPONHCTBA, COEAMHEHHOTO ¢ OJIOKOM BBIBOJA.

B kaxnoMm ciny4ae NyTeM YCTAHOBKM JAHHBIX TEMIEPATypbl MOXKHO YIPAaBISATH U
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KOHTPOJIMPOBATh HM3MEHEHUs] TEMIIepaTypbl MOCPEICTBOM YCTpOHcTBA OOpabOTKM HaHHBIX,
(YHKLNOHATBHO CBSI3aHHOTO C 3JIEKTPOHHBIMHU CPENCTBAMH 12 peryimpoBaHus.

Banns! 8 ¢ perynupoBaHueM TeMnepaTypbl MOXKHO JOBOAUTD [0 Pa3JIMYHbIX TEMIIEPATyp
OTHOCHUTEINIbHO APYT PYTa, YTOOBI BBIMOIHATH PA3JIUYHbIE TECTHI OTHOBPEMEHHO.

ITonHOCTBIO aHANOTHYHBIE COOOPAKEHUS MOXKHO CHENaTh ISl ONPEeNeNieHUs XUMHKO-
¢$u3nUecKUX MapaMeTpoB B 3aBHCUMOCTH OT TEMITEPATYPhI AHATU3UPYEMOro odpasua.

Ha mpaktuke oTmMeuanoch, 4TO ONMCAHHOE N300pETEHNE YOBIETBOPSET MPEIIOKEHHBIM
LensM, M, B YaCTHOCTH, OHO NOJYEPKHUBAET, YTO YCTPOMCTBO IJis1 OMNpEAENIEHUs] CBOICTB
YIII€BOAOPOAHBIX JKUAKOCTEH U MOAOOHBIX BELIECTB CIIOCOOHO BBIMOJIHATH HECKOJIBKO aHAJIHM30B
OJTHOBPEMEHHO.

PaGounit 610K, MMEIOLINI MHOXXECTBO BaHH C PETryJUPOBAHHEM TEMIIEPATYpbl, Kaxnaas
U3 KOTOPBIX CIIOCOOHA HArpeBaThCs/OXJIAXKIAThCSl HE3aBHCUMO APYT OT Apyra, odecrednBacT
BBINIOJTHEHHE HECKOJIbKUX aHAJIM30B OTHOBPEMEHHO Ha HECKOJIBKUX 00pa3sLax.

Takum o00pa3oM, MOXHO CHHXKAThb Bpems, TpeOyemoe mJisl ONpeneseHHsl CBOWCTB
HCCJIEAYEMOT0 BEIEeCTBA, HAIPUMEP, TEMIIEPATYPbI 3aCThIBAHHUS.

PazpaboranHoe yCTpPOHCTBO, KpOMe TOro, VYIpPOLIAeT MPOLEIypbl ONpeneseHns
TeMITEPaTypPbl 3aCThIBAHMS WM APYTUX CBOWCTB BEILIECTBA, YIPOINAETCS TPAHCIOPTAOEIbHOCTD
U UCIIOJIb30BAHME TIPU SKCTPEMAJIbHBIX YCIOBUAX OKPY KAIOLIEH Cpesbl.

PazpaboTaHHOoe yCTpPOHCTBO TOJy4aeTcsi B pe3yJbTaTe JelieBlie M Mpolle B
UCTIOJIb30BaHUU.

Onementrl IlenpThe, K TOMy >K€, MOJKHO JIETKO HaWTH Ha pPBbIHKE, U OTHOCHUTEIBHO
U3BECTHBIX CHUCTEM OXJIAKAECHHUS OHU TPEOYIOT MEHbIIE TEXHHYECKOro oOCykuBaHus u Ooee
HU3KHUX O0BEMOB TETIJIOHOCUTENEH.

Jlpyrue npeuMyInecTBa, IMOJYYEHHbIE C MOMOINBI pa3pabOTaHHOrO YCTPOWCTBA,
SIBJIAIOTCS CIENYIOLINMU:

- HaJU4YMe JOCTYIMHBIX KOMIIAKTHBIX W TPAaHCHOPTOCIOCOOHBIX MPUOOPOB € MAcCOii,
KOTOpasi MEHbIIIE MAKCUMAJIbHO JOMYCTUMOM sl py4HOH Kiianu (32 Kr);

- BHEIIHUN KOpIyC, CTOMKUH K yJapaM M HENPOHULAEMBI AJi1 BOABI U 3aLLUTHI
3JIEKTPOHHBIX KOMIIOHEHTOB;

- THOKOCTh B HCIOJIb30BAHHUHU, NMPHUOOPBI MOXKHO HCIIONB30BAaTh TaM, TI€ €CTh PO3ETKa,
TaKUM 00pa3om, gake Koraa TpedyeTcss MOHUTOPUHT HeTPEPhIBHBIX XUMUYECKUX 00paboToK;

- BO3MOYKHOCTb BBITIOJIHEHHUS] AHAJIM30B Ha HECKOJIBKHX 00pa3lax OXHOBPEMEHHO H
napa’JulelIbHO C 5KOHOMUEHN BPEMEHH U JIEHET,

- He3aBUCHMble BaHHbl C peryjJMpoBaHHEM TeMIepaTypbl, C TeMIEepaTypoH,
nporpammupyemoii B auanasone ot +50°C no -33°C, 1 BO3MOXHOCTBIO BBINOJIHEHMs AHAIU30B

cornacHo crannaptam ASTM D97 u ASTM D5853;



10

- BO3MOXXHOCTb HCIIOJIb30BAHMS CIIEHAIBHOTO MPOrPAMMHOIO OOECTIeYeHHs IS
YIPABJICHUsS] AJI1 KOHTPOJIsSI TEMIEPATyp OJHON BaHHBI C PEryJIMPOBAaHUEM TEMIIEPaTyphl, IS
NPOBEPKH M YIPABJICHHS  MOIMHOCTBIO  CHCTEM  OXJIQOKISHHs/HArpeBaHUsI U IS
MPOrPAMMHUPOBAHMS BKJIFOUEHMS U BBIKIIFOYEHUS C 3a7€PKKOM,

- MAakKCHUMajibHas H30JSILHMsI NPUOOPOB, TakUM 00pa3soM MOXKHO OTPaHUYHTH TPaTy
SHEPIUH, KOTOPYIO 3aTE€M HCIONB3YIOT M0 MAKCUMYMY Ul OXJIXKACHUS/HarpeBaHusi oOpas3Los,

He TOBOPsI O FTAPAHTHU BBICOKOI1 O€30MacHOCTH pabOTHI I MOIb30BATEIL



YCTPOMCTBO JUISI ONPEAEJEHUS CBOUCTB YIJIEBOIOPOJAHBIX
KUIKOCTEN U MOJIOBHBIX BEIIIECTB

OIIMCAHHUE

Hacrosimee wu3o0pereHne OTHOCUTCS K YCTPOWCTBY UL OIPENENICHHs] CBOWMCTB
YIII€BOAOPOAHBIX JKUIAKOCTEH U APYTUX MOJOOHBIX BELIECTB.

H3BecTHa mOTpeOHOCTH B ONpeneleHWH (PU3HMUECKUX W XHUMHUYECKHUX CBOMCTB
YIIIEBOAOPOAHBIX JKUAKOCTEH U, B O0IIEM, B OINpeneeHud PU3NIECKUX U XUMUYECKUX CBOMCTB
NOAOOHBIX BEIIECTB, TAKUX KaK CMAa3bIBAIOIINE BELIECTBA U IPYTHe MACITHUCTbIE BEIIECTBA.

B wactHOCTH, W3BeCTHa NOTPEOHOCTH B ONpPENEJICHWH TEeMIEepaTypbl 3aCTbIBAHUS
YIJIEBOAOPOAHBIX JKMIKOCTEH, KOTOpasl MpencTaBiseT coOOH TeMmmepaTypy, HUXKE KOTOpOH
BEILECTBO OOJIbIIIE HE CTIOCOOHO JIUTHCS.

Omnpenenenne TemmepaTypbl 3aCTbIBAHUS HMPOUCXOIUT IIyTEM OXJAXKIEHUs oOpasua
BEIECTBA, KOTOPOE HEOOXOOMMO HCCIIEAOBATh C LEJbIO TMOMCKA COOTBETCTBYIOIIETO 3HAYEHHS
TEeMITEPaTypbl, IPX KOTOPOIT BEIIECTBO OTBEPIKAAETCS U OOJIbIIE HE JILETCS.

B wactHOCTH, &I YIIIEBOZOPOIOB IOCHE MPEABAPUTENILHOIO HarpeBaHus obOpasen
OXJIKAAETCS C ONPENeNIeHHONH CKOPOCTBIO OXJIAXKICHHS, WM KOHTPOJHPYETCsS CIOCOOHOCTD
nuTbes ¢ uHTepBanamu 3°C.

TemnepaTypy KOHTPOJUPYIOT TOCPEACTBOM PTYTHOTO TEPMOMETpPA, IMOTPY>KEHHOTO
HECKOJIbKO HH)KE TIOBEPXHOCTH HCCIIEAYyEeMOro o0pasia.

Camasi Hu3Kasi Temmeparypa, MPH KOTOPOH HAONIOAeTcss NBIKEHHE TOBEPXHOCTH
oOpasua nepes NoJHOH OCTAHOBKOH, COOTBETCTBYET 3HAUEHHUIO «TEMITEPATYPhI 3aCThIBAHUSY.

CylecTByrOT KOHKPETHbIE HOPMATHUBHBIE TPeOOBAaHHUS, ONPENENSIONNe CTAaHAAPTHI,
KOTOpble HEOOXOmUMO COOJIOaTh TpPH TECTHPOBAHMU U  ONPEACNCHHUS TEeMIIEPaTypbl
3actbiBaHus, Hanpumep, craunaptT ASTM D97 u crangapt ASTM D5853.

BrimeykasaHHble TECTBI IPOBOIST ITOCPEACTBOM MOIXOSALINX YCTPONUCTB.

ITepBbIii THUN W3BECTHBIX YCTPOMCTB OOECIEYMBAET BAHHBI C PETYJIUPOBAHHEM
TEMIIEPaTypbl, B KOTOpbIE NOJUKEH OBITh BCTABJIEH, MO MEHbLIEH Mepe, oOpasell BeIlecTBa,
KOTOPBII HEOOXOAUMO HUCCIIEIOBATb.

Bannb! ¢ perynupoBaHueM TeMmIiepaTypbl MPEACTaBISIFOT TUI BaHH C 3THJICHIJIUKOJIEM
WIN CIOUPTOM, U OHU YCTaHaBJIMBAIOTCS Ha TeMmmepaTypax B auamnasoHe ot 27°C po -33°C, B
4aCTHOCTH, Ha 3HaUeHmsX paBHbIx 27°C, 0°C, -18°C, -33°C.

OnpenesneHue TeMnepaTypbl 3aCTbIBAHUS MOXET IPOUCXOAUTH Kak BpPYUYHYIO, Tak U
aBTOMATUYECKH.

Omnpenenenne BpyYHYIO OCHOBAHO Ha HAOJIFOIEHHH OTepaTopa 3a 00pas3LoM.
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Hanporus, aBromMarnueckoe OmnpeneNeHne MPOUCXOANT TOCPEACTBOM MPHOOPOB,
HarpuMep, ONTHYECKUX MPUOOPOB, YCTAHOBIIEHHBIX B YCTPONCTBE U CIOCOOHBIX OOHApPYKUBATh
IBIDKEHHE BELIECTBA, KOTOPOE HEOOXOANMO HMCCIIENOBATh, C LENbI0 PACIIO3HABAHMUS, KOTAA OHO
Gonblle He CIIOCOOHO JIUTHCA.

DTOT NepBbIil TUIT YCTPONUCTB UMEET HEJOCTATKH.

IlepBblii HemoCTaTOK CBsi3aH C TeM (akToM, YTO TpeOyroTCs OONbLINE KOJIUYECTBA
STUJIEHTIIMKOJIIS UJIH CITUPTA I pabOThI yCTPOHCTB, OT MUHUMYM 5 UTPOB 10 10 1UTpOB.

bonpune koauyuecTBa 3TUIICHIIIMKONS U CIIUPTA BIMSAIOT HA CTOMMOCTb Pa0OThI, IyTEM ee
YBEJIMUYEHUs, U OTPAHUYMBAIOT IPUMEHEHHE TAKUX YCTPOMICTB.

Jpyroii HEAOCTaTOK 3TOr0 MEPBOr0 THUMA YCTPOMCTB COCTOUT B TOM, 4YTO OHHU B
pesysbTare MOJNY4aroTCs T'POMO3AKUMH H, CJIENOBATENbHO, UX HEJb3s TPAaHCIOPTUPOBATH C
MECTa Ha MECTO.

CnenoBarenbHO, 00pasibl, KOTOpble HEOOXOANMO AHAIU3UPOBATH, CIEAYET NMepeMeInaTh
OT MecTa n00bK/cOopa B MECTO, B KOTOPOM Pa3MELIEHO YCTPOMCTBO, C PUCKOM TOTO, YTO HX
XUMHUKO-(PU3NUECKUE CBOHCTBA MOTYT U3MEHSTHCS.

KcTaryu, u3BeCTHO, 4TO YII€BOJOPOAHBIE KUAKOCTU IMOABEPralOTCS TaK HA3bIBAEMOMY
IIPOLIECCY «CTAPEHUS» U3-3a YAAJECHUS JIETKUX (PpaKIiii, OKUCIIEHHS YIIIeBOIOPOAHBIX (paKLinid
U IPYTHX SIBJICHNH, CBI3aHHBIX C XUMHUKO-(PH3MIECKOI MPUPOIOH OTOOPAHHOTO BEINECTBA.

Crapenne o0pasna BKJIOYAET M3MEHEHHE XHMHYECKMX M (DPU3NYECKHUX CBOWCTB, YTO
JieNaeT ONpeaesieHue TEMIIepaTyphl 3aCThIBAHUS MEHEE HaJI€KHBIM.

BTopoit THN M3BECTHBIX YCTPOHCTB 00ECHeUunBaeT TPAHCIIOPTOCTIOCOOHBIN KOHTEHHEp, B
KOTOPOM pa3MelleHa BaHHA C peryJUpOBaHUEM TEMIEPATypbl C XJAaJareHTOM, HarpuMep
STUJICHIJIUKOJIEM, CIUPTOM, BOAOW WM APYyruMHU xjanareHTamu. Cucrema OXJaxaeHus AJis
5TOTO BTOPOTO THIA H3BECTHBIX YCTPOMCTB MOXKeET ObITh THIA [1ebThe Wi KOMITPECCOPaMHL.

B BanHy ¢ peryiMpoBaHHEM TeMIEpaTypbl MOXHO BCTaBJSITh OOpasell BEINECTBA,
KOTOPBII HEOOXOAMMO HCCIIEOBATD, JJIsl OTIPENEIICHUS] TEMITEPATYPhI 3aCTHIBAHHSL.

HenocTarok 3T0r0 BTroporo Tuma W3BECTHBIX YCTPOWCTB CBSI3aH C TeM (PaKTOM, UYTO OHU
MOTYT BBINOJHATh OJJUH-€JUHCTBEHHBIN TECT 3a OAUH pas.

Ilo 5Toi mpuYMHE BBIIEONUCAHHBIM BTOPOM TUIl YCTPOMNCTB INOJIy4aeTCsl B pe3yJbTaTe
MAaJIOTIOAXOSIINM, KOTZa aHaiu3bl obOpasua TpeOYIOT MHOTO BPEMEHH WM KOrha €eCTh
NOTPEeOHOCTh B aHAJIN3€ HECKOJIBKUX 00Pa3LOB MPH Pa3IMUHBIX TEMIIEpaTypax.

Kpome Toro, B Mectax cOopa 06pa31noB BpeMsi, JOCTYITHOE ANl AaHAIN30B, OTPAHUUEHO, U
3TO J1€J1a€T UCIOJIb30BAHUE TAKOrO BTOPOrO TUIA YCTPOUCTB HEBBITOJAHBIM.

B ngokymentax CN105854972A wu CNI109482251A onucaHo HarpeBaTelbHOE
o0OpyZOBaHHE HAa OCHOBE BOISHOW BaHHBI C PETyJUPOBAHMEM TEMIIEPATypPbl TOJNBKO C

byHKUMEl HarpeBaHUs.

/M3MEHEHHBIN JIUCT/
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B noxymente US4770540A onmcaH crnoco® OmpeneneHust TEMIIEPaTyphbl TOMYTHEHHUS
JKUJKOCTH.
OcHOBHOW 3amaueil HaCTOALIEro HM300peTeHusl sBisAeTcs pa3paboTka yCTPOWMCTBA IS
OTIpENEeNIEHUs] CBOWCTB YIJIEBOAOPOAHBIX JKHIKOCTEH M TIOMOOHBIX BEINECTB, CIIOCOOHOTO

BBINIOJIHATD HCCKOJIBKO I/ISMepeHI/Iﬁ OOHOBPEMECHHO.

/M3MEHEHHBIN JIUCT/
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Ienpto HacTOsIIEro M300pETEHHs SBISIETCS pa3paboTKa yCTPOWCTBA U ONpeNeeHUs
CBOWCTB YTJIEBOIOPOAHBIX JKUIKOCTEH M TIMONOOHBIX BEIIECTB, KOTOPOE MOXKET YIIPOINATh
NpoLEeAypbl ONpeAesieHUs] TeMIepaTypbl 3acTbIBAHUS YIVIEBOAOPOAHON SKUAKOCTH WJIH
Nof0OHOTO BELIEeCTBaA.

Jlpyroii menpl0 HACTOSALIErO W300pEeTeHHs sBISIETCS pa3paboTka yCTpoOWCTBa IS
OTIpEeNIEHUs] CBONCTB YIJIEBOAOPOAHBIX JKHIKOCTEH U MOAOOHBIX BEINECTB, KOTOPOE JOJIKHO
OBITb HENOPOTMM U TMPOCTBIM B HCIIOJIb30BAHUH. JIOTMONHUTENBPHONW LEIbI0 HACTOSINEro
U300peTeHNsl SBISETCS HAJIWYME MAIIWHBL, KOTOPYIO MOXKHO TPAHCIOPTHPOBATH CAMOJIETOM,
MIOCKOJIbKY €€ Macca COCTaBJISIET MEHee 32 KT.

IToxa3anHble BbILIE LEIM JOCTUTAKOTCS YCTAHOBKOM HACTOSIIETO JOKYMEHTA, UMEHOLIEH
MPU3HAKKU MO 1. 1.

Jlpyrue npusHaky M NMPeUMYILIECTBAa HACTOAIIEro W300peTeHus OyayT Jydlle BUAHBI U3
OMUCAHUS MPEANOYTUTENIBHOTO, HO HE MHCKJIIOUUTENBbHOIO, BapHaHTa OCYIIECTBICHUs
YCTPOMCTBA MJIsl ONpPEAENICHUS] CBOWCTB YIJIEBOIOPOIHBIX JKHIKOCTEH M MOMOOHBIX BELIECTB,
NIOKA3aHHOTO B KAuecTBE IMpHUMepa, a He C LEJbI0 OrPAaHWYEHUs] Ha NMPUIOKEHHBIX (Urypax
rpa)U4eCKUX MaTepUaNoB, HA KOTOPBIX:

¢ur. 1 npexncTaBasieT AKCOHOMETPHYECKYKD HPOEKLHUIO YCTPOWCTBA  COTJIACHO
HACTOSIIIIEMY M300PETEHHIO C KPBIIIKOH B OTKPHITOM TOJIOKEHHH,

dur. 2 npeacTaBiIsieT AKCOHOMETPUYECKYIO MPOEKIHI0 YCTPOHCTBA  COIJIACHO
HACTOSIIEMY U300PETEHHIO C KPBILIKOW B 3aKPBITOM TOJIOKEHHUH,

¢ur. 3 npeacTaBIsieT AKCOHOMETPUYECKYIO TMPOEKIHIO YCTPOHCTBA  COIJIACHO
HACTOSIIEMY U300PETEHHIO ¢ BMEIIAOLINM KOPITyCOM TMOKa3aHHBIM MPO3paYHbIM.

ITpu koHKpeTHO# cchutke Ha Takue Gurypbl 1 obo3Hauaer B 0oOImEeM yCTPOHCTBO AJis
OTpeeNIEHUs] CBONCTB YIII€BOAOPOAHBIX JKHIKOCTEH M MOTOOHBIX BELIECTB.

YcrporictBo 1 COmEpKUT BMEINAKOUIMA KOPHYC 2, CHAOKEHHBIH yAeP’KUBAOIIUM
OCHOBAaHMEM 3 U KPBILIKOH 4, CBA3AHHOH C YAEP>KUBAKO LM OCHOBAHUEM 3 [JIsl €r0 3aKPBITHUS.

B gacTHOCTH, KpBIIIKa 4 MOXKET NMEPEMEINAThCS U3 OTKPBITOroO nosioskeHus (dur. 1), mpu
KOTOPOM YIEpKHBAKOIee OCHOBAHHME 3 IOCTYIHO, M 3aKPBITBIM MoOJiokeHHeM (¢dur. 2), mpu
KOTOPOM KpBIIIIKa 4 MpeAoTBpallaeT AOCTYII K yAep KUBAIOIIeMy OCHOBAHUIO 3.

B nanHOM BapuaHTe OCYINECTBJIECHHMs BMELIAMOIIMI KOPMyC 2 HMMeEeT PydKy S5 s
3axBaTa, U OH uMeeT (GopMy MOmOOHO YEMOAAHY, MPEONOYTHTENBHO «TPAMBAHHOIO» THIIA,
TakUM o0pa3oM OOOpPYyAOBaHHYK HW3BJIeKaeMOW (BBIABIDKHOW) pY4YKOH Ha CTOpOHE,
MIPOTUBOIOJIOKHON KOJIECaM.

IIpakTHyHO, YTOOBI BMEINAKOLINI KOPMYC 2 MOT COAepKaTh Koyieca O, HMEIOIIHe
BO3MOKHOCTb CKOJIbXKEHMSI BJI0JIb, IO MEHBLIEHN Mepe, 3apaHee ONpeleIEHHOrO HallpaBJIeHus.

Takue mpu3HaKu NO3BOJISIIOT JIETKO TPAHCIIOPTUPOBATh BMELIAKOIINI KOPIYC 2.
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IIpennouturenbHO BMEWAKOIUN KOPOYC 2 COAEP:KUT MOKPBIBAIOIIYIO CTPYKTYPY,
COZEPKALLYIO CJIOM TEXHOMOJIUMEPOB.

Taxum 00pa3oM, BMEIIAOIUN KOPIYC 2 MOJNy4aeTcss TEPMOU3OJIHPOBAHHBIM, HE TOBOPSI
O rapaHTUH 3aLIUThl BHYTPEHHUX KOMIIOHEHTOB OT YIapOB.

Yerpoiicteo 1 comepxxur cpenctsa 11, 12 TepMoperynnpoBaHusi, BCTaBJIEHHBIE BO
BMEILLAKOLIUN KOpIyC 2.

CpencrBa 11, 12 TepmoperyiupoBaHHsl OIUCaHBI MOAPOOHO Jgajiee B HACTOSLIEM
ONUCAHUU.

Kpome Toro, ycrpoiictBo 1 comepkut padouuit 60k 7, B KOTOPBIH MOXHO BCTaBJIATH
oOpasupl, cofepKalue YIrJIeBOJOPOAHbIE JKUAKOCTH M IOAOOHBIE BEINECTBA, KOTOPbIE
HEOOXOIMMO aHAJIN3UPOBATb.

Pabounii 6710k 7 pa3MelneH B yAep>KUBAIOILIIEM OCHOBAHUH 3 | CBsI3aH CO cpeacTBamu 11,
12 TepMoperyaupoBaHus, YTOObI BBI3BIBATh U3MEHEHHE TEMIIEPaTypbl 00pa3LOB.

CornacHo HacTosieMy u300peTeHHr0 paboumii OJOK 7 COAEPIKUT MHOKECTBO BaHH 8 C
peryJupoBaHUEM TEMIIEpaTyphl, Kaxaas M3 KOTOPbIX MMEET, IO MEHblIeH Mmepe, MecTo 9
pa3sMeIeHHst AJIsl OTHOTO M3 BhIIIEYKa3aHHbBIX 00pa3LoB.

Bce eme cormacHO HacrosimeMy HW300peTEHHIO BaHHBI 8 C  peryJMpOBaHUEM
TEeMIIepaTypbl CBA3aHbI CO cpeacTsamu 11, 12 TepMoperynupoBaHust HE3aBUCUMO JPYT OT JIPyra,
9YTOOBI BBI3BIBATH PA3HbIE U3MEHEHHsI TEMIIEPATYPhI sl KAKAOr0 U3 00pa3LoB, HAXOISILIUXCS B
BaHHaX 8 ¢ peryJupoBaHUEM TeMIEPaTyphL.

Taxum 00pa3oM, MOKHO BBITIOJHSITH aHAJTU3bI HA PA3JIMUHBIX 00pa3Lax MyTeM JOBEIEHHSI
UX 710 Pa3JMYHbIX TEMIIEpaTyp HE3aBUCUMO APYT OT Apyra.

CnenoBaTenbHO, TMOJy4aeTcs MPEUMYLIECTBO, 3aKJIIOYAOLIEecss B  BO3MOXHOCTHU
BBITIOJTHSITh HECKOJIbKO TECTOB OJHOBPEMEHHO, YTOOBI YKOPOTHTb, HANpPUMEpP, TNEPHOMABI
BpeMEeHH, HEOOXOOUMbIE IJIsl OINpEHeNIEHUs] TEeMIIEPaTypbl 3aCThIBAHUS — HCCIIEAYyeMOH
YIJIEBOAOPOAHOMN KUIKOCTH.

B HacroseM OMUCaHWM CCBUIAKOTCS TJIABHBIM O0pa3oM Ha TEMIIEPaTypy 3aCTbIBAHUS
YIIIEBOAOPOAHBIX JKUAKOCTEH, HO TaKhe e COOOPaKEHHs] MOTYT OTHOCHTBCS K ONPENEICHUI0
APYTUX CBOWCTB YIJIEBOJOPOIHBIX JKHAKOCTEH, HalpuMep, TeMIlepaTypbl NOMYTHEHMs WU
APYTUX CBONCTB, U3MEHSIOLMXCSI PU U3MEHEHUH TeMIIepaTyphl BEIEeCTBA.

B moka3zaHHOM BapuaHTe OCYIIECTBJICHUS paboumii OJIOK 7 COAEpKUT TPH BaHHBI 8 C
peryJupoBaHUeM TeMIepaTypbl, HE3aBUCUMBbIE IPYT OT APYyra U U3TOTOBJIEHHBIE U3 aIFOMUHUS.

Paznu4Hble BapHaHTHI OCYIIECTBICHUS] HE UCKIIFOUEHBI, I/1e, HanpuMep, padounii 0ok 7
W3TOTOBJIEH U3 IPYTOro JIETKOro MaTepuaia ¢ BbICOKON TEIIONPOBOIHOCTBIO, TAKOIO KaK Mellb.

Taxke HE HMCKIIOYEHbl BAapHAHTBI OCYIIECTBJICHMs, rae paboumii ONOK 7 COmEpIKUT

KOJIM4YECTBO BaHH 8 C PEryJupOBAHUEM TEMIIEPATYypPbl OTIUYHOE OT TPEX, HAIPUMEP, ABE WU



YeThIpe.

ITpaxkTruHO, 4T0OBI paboumii 010k 7 Mor conep:xkatb Mecta 10 oOHapyKeHHs, B KOTOPBIE
MOTYT OBITh BCTABIIEHBI 3JIEMEHTHI OOHAPYKEHUS, HATPUMED, AATYHKHU, TEPMOMETPHI MITH JPyTHe
noAOOHbBIE YCTPOMCTBA, MPUTOIHBIE 11l OOHAPYKEHUS €r0 TEMIIEPATYPhl U TEMITEPATyPhl BAHH C
peryJMpoOBaHUEM TEMIIEPATY PhL

IIpennouTuTensHO BaHHBI 8 C PEryJMpPOBAaHUEM TEMIIEPATYpPbl COAEPKAT MHOXKECTBO
MECT 9 pasMeLleHUs, B KOTOPBIX MOKET pAacCloJaraTbCsi COOTBETCTBYIOILIEE MHOXECTBO
00pa31oB, KOTOPBIE NOJIKHBI TIOABEPTATHCS OAMHAKOBOMY U3MEHEHHIO TEMIIEPATYPHI.

B uacTtHOCTH, Kaxkpas M3 BaHH 8 C PeryjJupOBaHMEM TEMIEPATYpPbl, MOKA3aHHBIX Ha
¢durypax, COaep>KUT 4eThIpe MeCTa 9 pa3MeIeHus.

Taxum 00pa3oM, MOKHO pasMelnaTh YeThIpe PasjM4YHBIX OOpaslia B ONHOW U TOW XKe
BaHHE 8 C PEryJupOBaHHEM TEMIIEPATyphl, YTOOBI MOABEPraTh UX OIWHAKOBOMY H3MEHEHHIO
TEMIIEpaTyphl.

ITpeanouturenbHo GopmMa U pasMepbl MECT 9 pa3MelIeHUs] COOTBETCTBYIOT TOMY, HTO
npencrasieHo B TexHuuecknx cranaaprax ASTM D97 u ASTM D5853, uroObl rapaHTHpOBAThH
TAKyl0 ‘K€ KHHETHKY OXJXKAEHHUs, 4TO M y wuccienyemoro obOpasua. Takum obpasom,
rapaHTHpyercsi oOIias TOYHOCTb pe3YyJbTaTOB, IIOJYYEHHBIX C IOMOIIBIO HACTOSILIETO
n3o0perenust 1 MexxayHapOaHbIX HOPMAaTUBHBIX JOKYMEHTOB.

IIpennouturensHo cpeactsa 11, 12 TepmoperynupoBaHusi CoOAep:KaT MHOXKECTBO
sneMeHTOB 11 IlenbThbe, Kakabplil M3 KOTOPBIX CBsI3aH C COOTBETCTBYIOLIEH BaHHOU 8 ¢
peryJupoBaHUEM TEMIEpPaTypbl [UIsl €€ OXJKIACHUs/HarpeBaHusi (Ois1 ynpowenus: Owiiu
noxasamsl onemenmol Ilenvmoe, nomeujeHnsvie 6 KOHMAKM ¢ OHOM G6AHHBI C PeYyIUPOBAHUEM
memnepamypot).

B wactHocTH, cpenctBa 11, 12 TepmoperynupoBaHus oOecmeyuBarOT 3ieMeHT 11
[TenbThe, MOMEIEHHBII B KOHTAKT C KAXKIOW U3 BaHH 8 C PEryJIUPOBAHUEM TEMITEPATYPHI, YUTOOBI
rapaHTUPOBATb PABHOMEPHYIO TEMIIEPATYPy B TOH K€ BAHHE C PEryJUPOBAHUEM TEMIIEPATYPBHI.

B nanHOM BapuaHTe ocyluecTBieHHs cpeactsa 11, 12 TepmoperynupoBaHuss MOTyT
BKJIFOYATh TpU dyeMeHTa 11 IlenpThe, mOMeEIeHHbIE B KOHTAKT C COOTBETCTBYKOIIMMH BaHHAMU
8 ¢ perynupoBaHUEM TEMIEPATYPBL

Onementsl 11 IlenbThe, KOTOpBIE MOKHO HAWTH Ha (PUrypax, MOMELIeHbl B KOHTAKT C
JHOM BaHH 8 C PEryJMpPOBAHHEM TEMIIEPATypbl, HO HE HCKIIOYAKOTCS PELIEHUs, B KOTOPBIX
sneMeHThl 11 TlenpThe MOMEIIEHbI B KOHTAKT ¢ OOKOBBIMU CTEHKAMHU HUIH TTIOMELIEHBI B APYTOH
TOYKE BaHHBI 8 C PEryJUpOBAHUEM TEMIEPATYPBHL

He ucknrouaroTcsi albTepHATUBHBIE PELICHMs], HAIPUMeEp, B KOTOPBIX cpexnctsa 11, 12
TEPMOPETYJIUPOBAHUSA COAEPKAT HECKOJBKO 3JieMeHTOB 11 IlenbThe, CBSA3aHHBIX C KaKAOM

BAHHOH 8 C peryJupoBaHUEM TEMIIEPATYPBL
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IIpennouturenbHo cpeactsa 11, 12  TepmoperynupoBaHusi COmep>KaT CPEACTBA

>
OXJIXKJIEHUs], NIl YIIPOLICHUS HEe IOKa3aHHble Ha (Urypax, CBA3aHHbIE C 3jeMeHTamu 11
IlenbThe, U rae AEMCTBYET OXJaXKAAIOIIAs )KUAKOCTb, HAIPUMEp, TIUKOJIb, WJIU CIIUPT, WK BOJA,
WJIN UX CMECh, CKJIOHHAsl K OTBOJy TeIljia OT TeX ke 3j1eMeHTOB [lenpThe.

Ilyrem mpunoxenus Toka k snemeHtaM 11 IlenbThe OHHM MOTJIOLIAIOT/BBICBOOOMKIAIOT
TEIUIO OT/K BaHHE 8 ¢ PeryJMpOBaHUEM TEMIIEPATyPbl U BBICBOOOKAAIOT/TIOTJIOMIAIOT TEIUIO K/OT
TETNIOOOMEHHBIX CPEICTB OXJIAJKACHUS HA OCHOBE XXKHIKOCTEH, TAKUX KaK IJIMKOJb, CIIUPT, BOAA
WJIN UX CMECH.

Onementel llenbTbe MNO3BONSIOT peaau30BaTb KOMIIAKTHYK) U JIETKYK) CHCTEMY
TeriooOMeHa myTeM oOecredeHusl MonanaHus yeTpoiicTBa | B mpenenbl Maccel MeHee 32 KT,
NOAXOAALINE JUIs BO3AYIIHOTO TPAHCIOPTA.

Kpowme Toro, ncnonp3zoBanue 351eMeHTOB IlenbThe CHIDKAeT MOTPeOHOCTh B TEXHHUECKOM
OOCIy’)KUBAaHUM U TIOHIDKEHHYIO MPOYHOCTh YCTPOWCTBA 1, M 3TO yiydlIaeT ero CTOWKOCTh U
0€30TKa3HOCTb.

Ilo »TuM mnpuumHaM wucnogb3oBaHue osyneMeHToB 11 IlenbThe sBIsIETCs: Oosee
NPEANOYTUTENBHBIM, HAIPUMEp, Y€M UCIOJIb30BAHUE OXJIAKIAEMON ra30M MAlIUHBI UIU APYTOH
U3BECTHOM CUCTEMBbI OXJIAXKCHUSI.

IMpakTuHO, 4TOOBI cpenctBa 11, 12 TepMoOperyiupoBaHUs COAEPIKATH MHOKECTBO
AJIEKTPOHHBIX CPEACTB 12 peryaupoBaHMs, PACIONOKEHHBIX B KpbIKe 4 U (YHKIHOHAIBHO
CBSI3aHHBIX C COOTBETCTBYHOLIMMHU sjemeHTamu 11 Ilenbrbe ansg ynpaBiaeHHsT U KOHTPOJS
U3MEHEHUSIMH TeMIepaTypbl, KOTOpble HWHAYLUPYIOTCS B BaHHaX 8 C peryJupoOBaHHEM
TEMIIEPATYPBHIL.

@DyHKIUS 3JIEKTPOHHBIX CPENCTB 12 peryJupoBaHHUsl COCTOUT B YIPABICHUU PabOTOM
sneMeHTOB 11 IlenpThe € LeNbO peryaupoBaHUsl UX TEIJIOBON MOIMHOCTH, MOAAEPKaHUSA MPHU
TeMIIepaType, U3MEHEHUs TEMIIePaTyPhl, BKIIOUEHUS U BBIKIIIOUEHUS.

ITockonbKy OHUM PacHOJIOKEHbI B KPBILIKE 4, 3JIEKTPOHHBIE CpeACTBA 12 peryaupoBaHus
3aIMUINEHbl OT BO3MOXKHBIX CIYJaiHBIX OIIMOOK OMepaTropa, HalpuMep, CIY4aifHOTO BbLUIMBAHUS
XUMHUYECKHX MPOAYKTOB Ha CaMM CPEACTBAa PEryJUpOBaHUS, U OHMU 3aKPBITHI OT 4YacTew,
paboTaroIKX MPH TEMIEepaType, MyTeM NMPEIOTBPAILEHHs] KOHTAKTa C HUMU.

IIpennoururensHO ycTpoiictBo 1 comepkut cpencrBa cOopa KOHAEHcATa, IUis
YIPOLIEHUs He TIOKa3aHHbIE Ha (PUTYpPaAX, PACTIONOKEHHBIE B YIEPKUBAIOIIIEM OCHOBAHHH 3.

Takum obpasom, ycrporicTBo 1 Moxer paboTaTh NpHU 3KCTPEMATBHBIX YCIOBHUSX
OKpPY>Karollel Cpeabl, HAIpUMeEp, MyCTBIHHON JKape WM BBICOKOW BJIAXKHOCTH.

B stux cayuasx, Qaxkrmdeckn, paboTra CHCTEM OXJAKACHUS BKIIFOYAET BBICOKHI PHUCK
HAKOIUIEHUS] KOH/IeHCaTa.

CpencrBa cOopa KOHIOEHCATa, pPACIOJIOKEHHBIE B YAEPKUBAIOIIEM OCHOBAHUHU 3,
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MO3BOJIAIOT PETYJUPOBATh UX CTOK MyTE€M IPENOTBPALIEHHs] BO3MOXKHBIX OTKa30B, CBSI3aHHBIX C
KOHTAKTOM MEXAy BOAOW KOHAeHcaTa u sinemeHtamu 11 IlenbTee mnu ApyrumMu 4acTsaMu
ycTponcTsa 1.

YerpolictBo 1 coaep:KUT 3JEKTPOHHbBIE CPEACTBA YIIPABJICHUS U KOHTPOJIS, BCTABJICHHBIE
B KPBILIKY 4.

IIpakTyHO, 4YTOOBI 3JEKTPOHHBIE CPEACTBA VIIPABIEHHs M KOHTPONSA ObuH
($yHKLNOHATIBHO CBsi3aHbI co cpencTamu 11, 12 repmoperynuposanus u ¢ pabounm O6y10koMm 7.

B uacTHOCTH, 3/IEKTPOHHBIE CPEACTBA YIPABJIECHUS U KOHTPOJS COAEpKAT YCTPOHCTBO
00paboTKH NaHHBIX, JJIs IPOCTOTHI HE TMOKa3aHHOE Ha Gurypax, pyHKIMOHAIBHO CBA3aHHOE CO
cpenctBamu 11, 12 TtepmoperynupoBanust u ¢ padouum OJOKOM 7, 4TOOBI TPUHUMATH H
oOpabarbIBaTh AaHHBIE, CPEAN HUX JAAHHBIE, OTHOCSINUECS K pabounuM TeMIiepaTypam.

ITpaxTuHO, 4TOO YCTPONUCTBO OOPAOOTKH AHHBIX MOIJIO OBITh (PYHKIIMOHAIBHO CBSI3aHO
C JJIEKTPOHHBIMH CPEACTBAMHU 12 peryaupoBaHHs, 4TOObI NMPUHHMATh JaHHBIE KacaTeJbHO
pabotsl snementoB 11 IlenbTbe, HanmpuMep, 3HAYEHUS TEMIEPATYPHI, TEIJIOBYIO MOIIHOCTb,
MH(OPMALIMIO O CTAaTyCe BKIIFOUEHMS WIIM BBIKJIIOYEHUs diieMenTa [lenbThe u mp.

AHaNOrn4HO, yCTPOHCTBO 0OpabOTKU AAHHBIX MOXET OBITh (PYHKIMOHAIBHO CBSI3aHO C
HJIEKTPOHHBIMU CPENCTBAMH 12 peryiupoBaHus, YTOOBI HANPABIATH B T€ XK€ DJIEKTPOHHbBIE
cpeactsa 12 perynupoBaHus JaHHbIE AJIs1 KOHTPOJIsT paboTel saemeHToB 11 IlensThe, Hanpumep,
3HAYEHUsI TEMIIEPATYPhl, KOTOPbIE HEOOXOAMMO MOJYYUTh, TEIJIOBYHD MOIIHOCTb, BBOJIHBIC
JaHHbBIE O BKJIFOUEHUH U BBIKJIFOUEHUH.

[IpakTHYHO, YTOOBI 3JEKTPOHHBIE CPEICTBA YIIPABJIEHHUS W KOHTPOJS COAEPIKAIH, IO
MeHbIIel Mepe, 0J10k 13 mop30BaTEIBCKOr0 UHTEpdeiica.

Bbrnox 13 mnonb3oBarenbckoro wuHTepdeiica (yHKIMOHANBHO CBS3aH C YCTPOHCTBOM
00pabOTKM NaHHBIX.

Takum oOpa3om, omepaTop NMyTeM B3aUMOAEHCTBUS C OJIOKOM 13 MONIBb30BaTENLCKOTO
uHTepdeiica MOKET BBOIUTh HH(POPMALIUIO U JAHHBIE, IPUTOJHBIE JJIsl YIPABJICHUS U KOHTPOJIS
3JIEKTPOHHBIMU CpeICTBaMH 12 perynupoBanusi, a 3aTeM s padoTsl 3ymemeHToB 11 TlenbThe
NyTEM YCTAHOBKH HECKOJBKHX IMapaMeTPOB Ui BBIIOJHEHHS TECTOB, KOTOpPble HEOOXOIMMO
MPOBOAUTD HaJ 0Opa3laMu.

IMpaktuyno, uToObl Onok 13 momb30BaTeNbCKOTO UHTEp(deiica MOr comepKaTth
AHAJIOTOBYIO KJaBuarypy 14 wm skpaH 15 nust 4ureHus, HO JApyrue KOHQHIypauuu He
HCKJIFOYaI0TCsl, HAIIPUMep, CEHCOPHbIE SKPaHbl UJIU APYTHe UHTETPUPOBAHHbIE PELIEHMUSI.

IIpeanodTuTenbHO 3JIEKTPOHHbIE CPENCTBA YIPABIEHUS U KOHTPOJI MOTYT COAEpXKaTb,
10 MEHbLIeH Mepe, OJIOK BBIBOZA, KOTOPBIA MOXKET ObITh (DYHKIIMOHAIBHO CBSI3aH C OXHHUM WJIN
HECKOJIBKUMH ~ BHEIIHUMH TepUPEpUHBIMI  YCTPOICTBAMH, HANpUMeEp, MEPCOHATbHBIM

KOMITBIOTEPOM, IIJIAHILIETOM, CMapTPOHOM WUJIH JPYTUMH 3JIEKTPOHHBIMU YCTPOHCTBAMHU.
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bnok BeIBOZIAa PYHKLMOHAIBHO CBSI3aH C YCTPOHCTBOM 00pabOTKH JaHHBIX.

Ycerpoiicteo 1, crnenoBaTenpHO, MOXKET YIPAaBIATBCA MPU MOMOLIUM IPOrPaMMHOrO
o0ecriedeHrsl MyTeM COEAMHEHHUs OJIOKa BBIBOZA C JIFOOBIM COBMECTUMBIM IepH(pepUitHBIM
YCTPOHUCTBOM.

brnox BbBoma Moxer Obitb  THma USB-mopra  wim  mpueMornepenarouM
3JICKTPOMArHUTHBIM BOJIHBI 3JIEMEHTOM, TAaKUM Kak aHTeHHa wi-fi uimu Bluetooth wim antenHa ¢
MH(PaKpPaCHBIM U3YYEHUEM.

DONeKTPOHHbIE CPENCTBA YIPABJIEHUS M KOHTPOJNA COmepkaT OJIOK  3aIluThI,
NPUCTIOCOOJIEHHBI Iy JE€3aKTUBAllMM  yCTPOWCTBA TNPU  BO3HUKHOBEHHUH  YCIOBUH
HEUCIIPaBHOCTHU.

B nanHOM omnucaHuM Noj TEPMUHOM «YCJIOBHsI HEUCIIPABHOCTU» MOAPA3YMEBAIOTCS BCE
yCJIOBUsI, KOTOPbIE MOTYT CO3/1aBaThb HEUCIIPABHOCTH B YCTPOWCTBE, HANIPUMED, MEPErpy3ka Io
HaIPsDKEHUIO, IEPErpeB, OTCYTCTBUE TEIIOHOCUTENIS U TIP.

ITpaktuuHo, 4YroObl ycTpoiicTBO 1 MOMIIO comepkaTh JAaTYMKH, CHOCOOHBIE
OOHapy’KUBATh KOJMYECTBO TETNIOHOCUTEJISI, 1 TEPMO3OHIBI.

Kak maTumky, Tak ¥ 30HABI MOTYT OBITH CBSI3aHBI C YCTPOMCTBOM OOpalOOTKH HAaHHBIX,
HOCNIeIHee  CIIOCOOHO  ONpeneNsiTh BO3HMKHOBEHME WJIM HET YCIOBHH HEHCIPAaBHOCTH
HIOCPEACTBOM 00pa0OTKHU TaHHBIX, MOCTYMAIOLIMX OT JATYUKOB M 30HJOB.

PaboTa HacTosIIEero H300pETEHMSI SIBJISIETCS CIIEIYIOIIEH.

OmnepaTop OTKPBIBAET KPBIMIKY 4, nejiasi JOCTYIHbIM pabouuii OJIOK 7, pacrojIoKeHHbINH
Ha yJep>KUBAKOIIUM OCHOBAHUH 3.

OO6pa31pl, KOTOpbIe HEOOXOAMMO aHAJIH3HUPOBATD, BCTABISIOTCS B MeCTa 9 pa3MeIneHus 1
UX TO/IBEPTalOT IOCTENEHHO CHIDKAIOLIMMCS TeMIeparypaM, IMOoKa He OyAeT ompeneieHo
3Ha4YEeHUE TEMIIEPATYPbl, COOTBETCTBYIOLIEE TEMIIEPATYPE 3aCTHIBAHUSI.

Bannb! 8 ¢ perynupoBaHueM TeMIiepaTypbl MOXKHO AOBOJUTD 10 3apaHee ONpeNeIeHHBIX
TEMIIepaTyp, HE3aBUCHUMO JPYr OT JApPyra, MOCPEACTBOM COOTBETCTBYIOIIMX 3J€MEHTOB 11
IlenbThe.

Kaxnpiii snement 11 IlenpThe mnorsomaer Temio OT BaHHBI 8§ € PEryJIMpOBAHUEM
TEMIIEPaTypbl, BbI3bIBasl MOCTENEHHOE CHIKEHUE TeMIIepaTypbl BaHHBI 8 C peryJnpoBaHUEM
TEMIIEPaTYPhI H, CIEI0BATENIbHO, 00paslia, KOTOPbIH HEOOXOIUMO aHATU3UPOBATb.

Onementer 11 IlembThe, B CBOKO Odepenb, BBICBOOONKMAOT TEILIO TEIIOHOCUTEIO,
LUPKYJHUPYIOLIEMY B OXJIAXKIAOIINX CPEACTBAX, CBI3aHHBIX C HUM.

Omneparop MOXKET YCTAHOBUTD 3HAUEHUS TEMITIEPATYPbI, KOTOPbIE HEOOXOANMO IOy YUTh,
Ipyd  TIOMOIOM TOJb30BaTENbCKOro wWHTepdetica 13 wmiam npu NOMOIM  MPOrPaMMHOIO
o0ecriedeHrs1 U3 BHEIIHETo NepuepuitHOro yCTPONHCTBA, COEAMHEHHOTO ¢ OJIOKOM BBIBOJA.

B kaxnoMm ciny4ae NyTeM YCTAHOBKM JAHHBIX TEMIEPATypbl MOXKHO YIPAaBISATH U
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KOHTPOJIMPOBATh HM3MEHEHUs] TEMIIepaTypbl MOCPEICTBOM YCTpOHcTBA OOpabOTKM HaHHBIX,
(YHKLNOHATBHO CBSI3aHHOTO C 3JIEKTPOHHBIMHU CPENCTBAMH 12 peryimpoBaHus.

Banns! 8 ¢ perynupoBaHueM TeMnepaTypbl MOXKHO JOBOAUTD [0 Pa3JIMYHbIX TEMIIEPATyp
OTHOCHUTEINIbHO APYT PYTa, YTOOBI BBIMOIHATH PA3JIUYHbIE TECTHI OTHOBPEMEHHO.

ITonHOCTBIO aHANOTHYHBIE COOOPAKEHUS MOXKHO CHENaTh ISl ONPEeNeNieHUs XUMHKO-
¢$u3nUecKUX MapaMeTpoB B 3aBHCUMOCTH OT TEMITEPATYPhI AHATU3UPYEMOro odpasua.

Ha mpaktuke oTmMeuanoch, 4TO ONMCAHHOE N300pETEHNE YOBIETBOPSET MPEIIOKEHHBIM
LensM, M, B YaCTHOCTH, OHO NOJYEPKHUBAET, YTO YCTPOMCTBO IJis1 OMNpEAENIEHUs] CBOICTB
YIII€BOAOPOAHBIX JKUAKOCTEH U MOAOOHBIX BELIECTB CIIOCOOHO BBIMOJIHATH HECKOJIBKO aHAJIHM30B
OJTHOBPEMEHHO.

PaGounit 610K, MMEIOLINI MHOXXECTBO BaHH C PETryJUPOBAHHEM TEMIIEPATYpbl, Kaxnaas
U3 KOTOPBIX CIIOCOOHA HArpeBaThCs/OXJIAXKIAThCSl HE3aBHCUMO APYT OT Apyra, odecrednBacT
BBINIOJTHEHHE HECKOJIbKUX aHAJIM30B OTHOBPEMEHHO Ha HECKOJIBKUX 00pa3sLax.

Takum o00pa3oM, MOXHO CHHXKAThb Bpems, TpeOyemoe mJisl ONpeneseHHsl CBOWCTB
HCCJIEAYEMOT0 BEIEeCTBA, HAIPUMEP, TEMIIEPATYPbI 3aCThIBAHHUS.

PazpaboranHoe yCTpPOHCTBO, KpOMe TOro, VYIpPOLIAeT MPOLEIypbl ONpeneseHns
TeMITEPaTypPbl 3aCThIBAHMS WM APYTUX CBOWCTB BEILIECTBA, YIPOINAETCS TPAHCIOPTAOEIbHOCTD
U UCIIOJIb30BAHME TIPU SKCTPEMAJIbHBIX YCIOBUAX OKPY KAIOLIEH Cpesbl.

PazpaboTaHHOoe yCTpPOHCTBO TOJy4aeTcsi B pe3yJbTaTe JelieBlie M Mpolle B
UCTIOJIb30BaHUU.

Onementrl IlenpThe, K TOMy >K€, MOJKHO JIETKO HaWTH Ha pPBbIHKE, U OTHOCHUTEIBHO
U3BECTHBIX CHUCTEM OXJIAKAECHHUS OHU TPEOYIOT MEHbIIE TEXHHYECKOro oOCykuBaHus u Ooee
HU3KHUX O0BEMOB TETIJIOHOCUTENEH.

Jlpyrue npeuMyInecTBa, IMOJYYEHHbIE C MOMOINBI pa3pabOTaHHOrO YCTPOWCTBA,
SIBJIAIOTCS CIENYIOLINMU:

- HaJU4YMe JOCTYIMHBIX KOMIIAKTHBIX W TPAaHCHOPTOCIOCOOHBIX MPUOOPOB € MAcCOii,
KOTOpasi MEHbIIIE MAKCUMAJIbHO JOMYCTUMOM sl py4HOH Kiianu (32 Kr);

- BHEIIHUN KOpIyC, CTOMKUH K yJapaM M HENPOHULAEMBI AJi1 BOABI U 3aLLUTHI
3JIEKTPOHHBIX KOMIIOHEHTOB;

- THOKOCTh B HCIOJIb30BAHHUHU, NMPHUOOPBI MOXKHO HCIIONB30BAaTh TaM, TI€ €CTh PO3ETKa,
TaKUM 00pa3om, gake Koraa TpedyeTcss MOHUTOPUHT HeTPEPhIBHBIX XUMUYECKUX 00paboToK;

- BO3MOYKHOCTb BBITIOJIHEHHUS] AHAJIM30B Ha HECKOJIBKHX 00pa3lax OXHOBPEMEHHO H
napa’JulelIbHO C 5KOHOMUEHN BPEMEHH U JIEHET,

- He3aBUCHMble BaHHbl C peryjJMpoBaHHEM TeMIepaTypbl, C TeMIEepaTypoH,
nporpammupyemoii B auanasone ot +50°C no -33°C, 1 BO3MOXHOCTBIO BBINOJIHEHMs AHAIU30B

cornacHo crannaptam ASTM D97 u ASTM D5853;
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- BO3MOXXHOCTb HCIIOJIb30BAHMS CIIEHAIBHOTO MPOrPAMMHOIO OOECTIeYeHHs IS
YIPABJICHUsS] AJI1 KOHTPOJIsSI TEMIEPATyp OJHON BaHHBI C PEryJIMPOBAaHUEM TEMIIEPaTyphl, IS
NPOBEPKH M YIPABJICHHS  MOIMHOCTBIO  CHCTEM  OXJIQOKISHHs/HArpeBaHUsI U IS
MPOrPAMMHUPOBAHMS BKJIFOUEHMS U BBIKIIFOYEHUS C 3a7€PKKOM,

- MAakKCHUMajibHas H30JSILHMsI NPUOOPOB, TakUM 00pa3soM MOXKHO OTPaHUYHTH TPaTy
SHEPIUH, KOTOPYIO 3aTE€M HCIONB3YIOT M0 MAKCUMYMY Ul OXJIXKACHUS/HarpeBaHusi oOpas3Los,

He TOBOPsI O FTAPAHTHU BBICOKOI1 O€30MacHOCTH pabOTHI I MOIb30BATEIL
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POPMYJIA U3OBPETEHUA

1. Ycrpotictso (1) ans onpeneneHusi CBOWCTB YIIIEBOIOPOAHBIX JKUIKOCTEH U MOTOOHBIX
BEILECTB, COZEpIKalIee:

- BMeaImuil kopnyc (2), CHaOKEeHHBIH YAEPKUBAIOIIUM OCHOBaHUEM (3) U KPBIIKOM
(4), cBsI3aHHOM C yIePKUBAOLINM OCHOBAHHEM (3) IUIs €ro 3aKPbITHS

- cpencta (11, 12) TepmoperyiupoBaHusi, BCTABJIECHHbIE B YKAa3aHHbBIH BMEIIAIOLIHIT
xkopmyc (2);

- pabounii Omox (7), B KOTOPBI MOXHO BCTaBISITH OOpaslbl, COIEp KalIne
YIJI€BOAOPOAHBIE KUAKOCTH M IMONOOHBIE BEINECTBA, KOTOpbIE HEOOXOJUMO aHAIU3UPOBATh,
HAXOJIALIMNCSA B YKAa3aHHOM YIEP’KUBAIOIIEM OCHOBaHUHM (3) M CBs3aHHBIH C yKa3aHHBIMU
cpeactBamu (11, 12) TepmoperynupoBaHus, 4YTOOBI BBI3bIBATH H3MEHEHHE TEMIEpPaTypbl
yKa3aHHbBIX 00pasloB,;

OTJIMYAIOLIEECs] TEM, YTO YKa3aHHbIH padounii 0110k (7) COmep KUT MHOKECTBO BaHH (8) ¢
peryJMpoBaHHEM TEMIIepaTyphl, Kakaas M3 KOTOPbIX HMMEeT, IO MeHblIeH Mepe, Mecto (9)
pasMelieHust AJsl OJHOTO M3 YKa3aHHbIX O0pasloB, NpUYeM yKa3aHHble BaHHBI (8) ¢
peryJpoBaHUEM  TEeMIEpaTypbl  CBsA3aHbl C  yKasaHHbIMH  cpeactBamu (11,  12)
TEPMOPETYJINPOBAHUS HE3aBUCHMO JPYr OT Apyra, 4YTOObl BBI3BIBATH pa3Hble H3MEHEHUs
TEMIIEePaTyPhI Ul KAKIOTO M3 YKa3aHHBIX 00pa3IoB.

2. Vcrporicteo (1) mo m. 1, orTnuuaromeecss TeM, YTO YKa3aHHble BaHHBI (8) ¢

)
peryJIMpOBaHUEM TEMIIEPATYpbl COAEPIKAT MHOXKECTBO YKa3aHHBIX MecT (9) pa3merneHus, rue
MOXET pa3MelaTbCss COOTBETCTBYIOIEE MHOXECTBO YKa3aHHBIX OOpasLioB, KOTOpBIE
HEOOXOIMMO MOJBEPraTh OJJUHAKOBOMY H3MEHEHHUIO TEMITEPATyPHI.

3. Ycrpoticteo (1) mo moboMy omHOMY uiau Oojiee U3 MPEABIAYLIIUX MYHKTOB,
OTNIMYAroINeecss TeM, 4YTO YykasaHHble cpencrtsa (11, 12) TepmoperyiampoBaHUsl COmepKaT
MHOkeCTBO 3JieMeHTOB (11) IlenbThe, KaXKaplil U3 KOTOPBIX CBSI3aH C COOTBETCTBYIOLIEH BAaHHON
(8) ¢ perynupoBaHHEM TEMIIEPATYPHI JJIS1 €T0 OXJIAXKASHUsI/ HArPEBAHMSI.

4. VYcrpoiictBo (1) mo nrobomy onmHOMy wind Oojiee W3 TPEObIIYIIUX MYHKTOB,
OTNIMYAroINeecss TeM, YTO ykasaHHble cpencrsa (11, 12) TepmoperyimpoBaHUsl cOmep:KaT
MHOKECTBO 3JIEKTPOHHBIX CpencTs (12) peryanpoBaHusi, pACIOJOKEHHBIX B YKA3aHHOW KPbIIIKE
(4) m (QYHKIMOHANBHO CBSI3aHHBIX C YKa3aHHBIMH COOTBETCTBYHOIIUMH 3ieMeHTamu (11)
IlenbThe 17151 yIpaBieHUs U KOHTPOJIS H3MEHEHUN TeMIepaTyphl.

5. Ycrpoticteo (1) mo mobomy omHOMy uian Oojiee W3 MPEABIAYIINX MYHKTOB,
OTNIMYAroINeecss TeM, YTO YykasaHHble cpencrtsa (11, 12) TepmoperyimpoBaHusl comepskaT
CpeACTBa OXJAKACHUS, CBsI3aHHbIE C YKasaHHbIMU syeMeHTamu (11) IlenbThe, m mpuuem

OXJIaXKAaromasa }KUJKOCTh CKJIOHHA OTBOAUTD TCILIO OT YKA3aHHBIX 3JICMECHTOB IlenpTheE.
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6. Ycrpoticteo (1) mo moboMy omHOMY wuiu Oojiee W3 MPEABIAYIIUX IMYHKTOB,
OTJIMYAIOIIEEeCs] TE€M, YTO OHO CONEPKUT CpencTBa cOopa KOHIEHCATAa, PACIONIOKEHHBIE B
YKa3aHHOM YAEP KUBAIOIIEM OCHOBAHHH (3).

7. Ycrpoticteo (1) mo moboMy omHOMY wuiu Oojiee U3 MPEABIAYIIUX MYHKTOB,
OTJIMYAIOIIEeCs] TeM, YTO YKAa3aHHBIA BMEINAIOMUN KOpmyC (2) COOEPKUT MOKPBIBAIOLIYIO
CTPYKTYPY, COIEPIKAIIYIO CIIOU TEXHOIIOIUMEPOB.

8. VYcrpoticteo (1) mo mobOomy omHOMy uiau Oojiee W3 MPEABIAYLUINX IMYHKTOB,
OTJIMYAIOINEEeCs] TeM, YTO OHO CONEPKUT 3JIEKTPOHHBIE CPEACTBA YNPABJIEHUS WU KOHTPOJI,
BCTABJICHHBIE B YKA3aHHYIO KPBIIIKY (4).

9. VYcrpoticteo (1) mo moboMy omHOMYy uiau Oojiee U3 MPEABIAYLIINX IMYHKTOB,
OTJIMYAOIIEECs TEM, UTO YKa3aHHbIE SJIEKTPOHHBIE CPEACTBA YIIPABIEHUSI U KOHTPOJIS COAEPIKaT,
IO MEHbIIeH Mepe, yCTPONHCTBO 00pabOTKHU NaHHBIX, (PYHKLMOHAJIBHO CBSA3aHHOE C YKa3aHHBIMU
cpencrBamu (11, 12) TepmoperynupoBaHus U ¢ yKa3aHHbIM pabounm O61okom (7).

10. Vcrpoiicteo (1) mo mobGomy omHoMy wiu Oojee M3 TPENbIIyLIMX MYyHKTOB,
OTJIMYAIOIIEECs TEM, UYTO YKa3aHHbIE SJIEKTPOHHBIE CPEACTBA YIIPABJIEHUS U KOHTPOJIS COAEPKaT,
1o MeHbLIeit Mepe, 6110k (13) monmp3oBaTeabCKOro HHTEpdeiica.

11. Ycrpoiicteo (1) mo mobomy omgHoMy wiu Oojiee M3 TPEABIAYIIMX IYHKTOB,
OTJIMYAIOIIEECs TEM, UTO YKa3aHHbIE SJISKTPOHHBIE CPEACTBA YIPABIECHUS K KOHTPOJISI COAEPIKAT,
10 MEHbLIeH Mepe, OJIOK BBIBOZIA, KOTOPBIA MOXKET ObITh (DYHKIIMOHAIBHO CBSI3aH C OTHHUM WJIN
Oonee BHELITHUMH NIepUPEPUHHBIMU YCTPOUCTBAMHU.

12. VYcrpoiicteo (1) mo mobomy omgHoMy wiu Oojiee M3 TPEABIAYIIHX IyHKTOB,
OTJIMYAIOINEECs] TEM, YTO YKa3aHHbIE 3JIEKTPOHHBIE CPENCTBA YIIPABIEHHSI K KOHTPOJISI COEPIKaT
OJIOK 3aIMUTBI, MPUCTIOCOOIEHHBIN I 1€3aKTUBALIMH YCTPOWCTBA PU BOSHUKHOBEHUH YCIIOBUH
HEHCIIPABHOCTH.

13. VYcrpoiicteo (1) mo mobomy omHoMy wiu Oojiee M3 TPEABIAYIIMX IyHKTOB,
OTIMYAIOINEeCsT TeM, 4YTO OHO uMeeT (opMy mNOAOOHYIO HYeMOAaHy, MPENOYTHTEIBHO
«TpaMBaHHOIO» THIA.

14. Vcrpoiicteo (1) mo mobomy omHOMy wiu 0Oojiee U3 MPENbIAYIINX IYHKTOB,

OTJIMYAIOLIEecs] TEM, YTO OHO UMEET MacCy, KOTopasi MeHbIlle UJIH paBHa 32 KT.
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POPMYJIA U3OBPETEHUA

1. Ycrpotictso (1) ans onpeneneHusi CBOWCTB YIIIEBOIOPOAHBIX JKUIKOCTEH U MOTOOHBIX
BELIECTB, COJIEPIKaLIee:

- BMeaImuil kopnyc (2), CHaOKEeHHBIH YAEPKUBAIOIIUM OCHOBaHUEM (3) U KPBIIKOM
(4), cBsI3aHHOM C yIePKUBAOLINM OCHOBAHHEM (3) IUIs €ro 3aKPbITHS

- cpencta (11, 12) TepmoperyiupoBaHusi, BCTABJIECHHbIE B YKAa3aHHbBIH BMEIIAIOLIHIT
xkopmyc (2);

- pabounii Omox (7), B KOTOPBI MOXHO BCTaBISITH OOpaslbl, COIEp KalIne
YIJI€BOAOPOAHBIE KUAKOCTH M IMONOOHBIE BEINECTBA, KOTOpbIE HEOOXOJUMO aHAIU3UPOBATh,
HAXOJIALIMNCSA B YKAa3aHHOM YIEP’KUBAIOIIEM OCHOBaHUHM (3) M CBs3aHHBIH C yKa3aHHBIMU
cpeactBamu (11, 12) TepmoperynupoBaHus, 4YTOOBI BBI3bIBATH H3MEHEHHE TEMIEpPaTypbl
yKa3aHHbBIX 00pasloB,;

npudeM yKaszaHHbl paboumii  Omok (7) comepKUT MHOXKeCTBO BaHH (8) ¢
peryJMpoBaHHEM TEMIIepaTyphl, Kakaas M3 KOTOPbIX HMMEeT, IO MeHblIeH Mepe, Mecto (9)
pasMelieHust AJsl OJHOTO M3 YKa3aHHbIX O0pasloB, NpUYeM yKa3aHHble BaHHBI (8) ¢
peryJpoBaHUEM  TEeMIEpaTypbl  CBsA3aHbl C  yKasaHHbIMH  cpeactBamu (11,  12)
TEPMOPETYJINPOBAHUS HE3aBUCHMO JPYr OT Apyra, 4YTOObl BBI3BIBATH pa3Hble H3MEHEHUs
TEMIEPaTyphl U KAKAOTO M3 YKa3aHHBIX 00pasIoB,

pUYeM YCTPONCTBO OTJIMYAETCS TE€M, UYTO OHO CONEPKUT BJIEKTPOHHBIE CpPENCTBa
yIpaBJIEHUs] ¥ KOHTPOJIS, BCTABJICHHBIC B YKA3aHHYIO KPBILIKY (4).

2. Vcrporicteo (1) mo m. 1, ornuuaromeecss TeM, YTO YKa3aHHble BaHHBI (8) ¢

,
pEryJHpOBaHUEM TEMIIEPATYpbl COAEPIKAT MHOXKECTBO YKa3aHHBIX MecT (9) pa3merneHus, rue
MOXET pa3MelaTbCss COOTBETCTBYIOINEE MHOXECTBO YKa3aHHBIX O0pasLioB, KOTOPBIE
HEOOXOIMMO MOJBEPraTh OJJUHAKOBOMY H3MEHEHHUIO TEMITEPATyPHI.

3. Ycrpoticteo (1) mo moboMy omHOMYy wuju Oojiee W3 MPEABIAYIIUX MYHKTOB,
OTIIMYAroINeecss TeM, YTO YykasaHHble cpencrtsa (11, 12) TepmoperyiampoBaHUs COmEpKaT
MHOxKeCTBO 3JieMeHTOB (11) IlenbThe, KaXKaplil U3 KOTOPBIX CBSI3aH C COOTBETCTBYIOLIEH BAaHHON
(8) ¢ perynupoBaHHEeM TEMIIEPATYPHI JIJIST €T0 OXJIAXKACHUsT/ HArPEBAHMSI.

4. VYcrpoiictBo (1) mo nrobomy onmHOMy wind Oojiee W3 TPEObIIYIIUX MYHKTOB,
OTNIMYAroINeecss TeM, 4To YykasaHHble cpencrsa (11, 12) TepmoperyimpoBaHUsl cOmepsKaT
MHOKECTBO 3JIEKTPOHHBIX CpencTs (12) peryanpoBaHusi, paCIOJOKEHHBIX B YKA3aHHOW KPbIIIKE
(4) 1 (QYHKIMOHANIBHO CBSI3aHHBIX C YKa3aHHBIMH COOTBETCTBYHOIIMMHU 3ieMeHTamu (11)
[lenbThe 1711 yHIpaBICHUS U KOHTPOJISI U3MEHEHUH TEMITEPATYPBI.

5. Yerpoiicteo (1) mo n. 3 unm 1. 4, oTMYaroIneecst TeM, 4To ykasaHHble cpencrsa (11,

12) TepmoperynMpoBaHUs COAEPIKAT CPEACTBA OXJAKICHUS, CBSI3aHHBbIE C YKa3aHHBIMHU

/M3MEHEHHBIN JIUCT/
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snementamu (11) IlenpTbe, U NMpUYEM OXJIAXKIAFOINAS KUAKOCTb CKJIOHHA OTBOIUTH TEIUIO OT
yKa3aHHbBIX 3J1eMeHTOB [lenpThe.

6. Ycrpoticteo (1) mo moboMy omHOMYy wuiu Oojiee U3 NPEABIAYIIUX MYHKTOB,
OTJIMYAIOINEEeCs] TE€M, YTO OHO CONEPKUT CpencTBa cOopa KOHIEHCATa, PACIIONIOKEHHBIE B
yKa3aHHOM YAEP KUBAIOIIEM OCHOBAHHH (3).

7. Ycrpoticteo (1) mo moboMy omHOMYy wuiau Oojiee U3 NPEABIAYLIINX IMYHKTOB,
OTJIMYAIOIIEeCs] TeM, YTO YKAa3aHHBIA BMEINAIOMUN KOpmyC (2) COOEPKUT MOKPBIBAIOLIYIO
CTPYKTYPY, COIEPIKAIYIO CIIONU TEXHOIIOJIUMEPOB.

8. Ycrpoticteo (1) mo mobOomy omHOMy uiau Oojiee W3 MPEABIAYLINX IMYHKTOB,
OTJIMYAOIIEECs TEM, UTO YKa3aHHbIE SJIEKTPOHHBIE CPEACTBA YIIPABIEHUS U KOHTPOJIS COAEPIKaT,
10 MEHbIIeH Mepe, yCTPONHCTBO 00pabOTKH AaHHBIX, (PYHKLMOHAJIBHO CBS3aHHOE C YKA3aHHBIMU
cpencrBamu (11, 12) TepmoperynupoBaHus U ¢ yKa3aHHbIM pabounm 61okom (7).

9. Vcrpoiicteo (1) mo mobomy omHOMy wuiau Oojiee W3 MPEObIAYLIMX MYHKTOB,
OTJIMYAOIIEECs TEM, UYTO YKa3aHHbIE SJIEKTPOHHBIE CPEACTBA YIIPABJIEHUS U KOHTPOJIS COAEPKaT,
1o MeHbIneit Mepe, 6510k (13) monb3oBaTenbCkoro nHTEpQeiica.

10. Ycrpoiicteo (1) mo mobomy omHoMy wiu Oojiee U3 TPEABIAYIIMX IyHKTOB,
OTJIMYAOIIEECs TEM, UTO YKa3aHHbIE SJIEKTPOHHBIE CPEACTBA YIPABJIEHUS U KOHTPOJIS COAEPKaT,
10 MeHbIIeH Mepe, OJOK BBIBOAA, KOTOPBIH MOXET ObITh (PYHKIMOHANBHO CBSI3aH C OOHUM HJIH
0oJjiee BHETHUMHU MepUPEPUITHBIMU YCTPOHCTBAMHU.

11. Ycrpoiicteo (1) mo mobomy omgHoMy wiu Oojiee M3 TPEABIAYIIMX IyHKTOB,
OTJIMYAIOINEECs] TEM, YTO YKa3aHHbIE 3JIEKTPOHHBIE CPENCTBA YIIPABIEHHSI M KOHTPOJISI COIEPIKaT
OJIOK 3aIIUTBL, MPUCTIOCOOIEHHBIN I 1€3aKTUBALIMH YCTPOWCTBA MPU BOSHUKHOBEHUH YCJIOBUH
HEHCIIPABHOCTH.

12. VYcrpoiicteo (1) mo mobomy omHomMy wid Oojiee M3 TPEABIAYIIMX IyHKTOB,
OTIIMYAIOINEeCsT TeM, 4YTO OHO uMeeT (opMy mNOAOOHYIO HYEeMOAaHy, MPENNOYTHTEIBHO
«TpaMBaHHOIO» THUIA.

13. VYcrpoiicteo (1) mo mobomy omHoMy win Oojiee M3 TPEABIAYIIHX IyHKTOB,

OTJIMYAIOIIEecs] TEM, YTO OHO UMEET MacCy, KOTopasi MeHbIlle UJIH paBHa 32 KT.

/M3MEHEHHBIN JIUCT/
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