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O BHeceHMH W3MEHEHHMH B mpuka3 MuauncTpa sHepreTikn Pecmy6mmku Kazaxcran ot 5 Mas
2018 roga Ne 163 "O6 yrBepkaernm Ilpaun n3MepeHns u B3BeIIUBaHUA He(TH, JOOBITOH
HEeAPOIIOJIb30BaTelIeM Ha yJacTke Heap"

[Tpuka3 Munuctpa snepretuku Pecnyonuku Kazaxctan ot 1 Hos6ps 2022 roma No 342.
3apeructpupoBan B Munucrepcrse roctuninu Pecry6nuku Kazaxcran 7 HosiOps 2022 roga Ne
30438

[Tpumeuanne NU3ITN!

[Tops oK BBEAECHUS B IEUCTBUE CM. II. 4.

I[TPUKA3BIBAIO:

1. Buectu B npuka3z Munuctpa snepretuku Pecyonmku Kazaxcran ot 5 mas 2018 roga
Ne 163 "O6 yrtBepxkaenuu IlpaBun um3mepeHuss u B3BemuBaHUS HEDTH, HOOBITOU
HEJpOIoIb30BaTelIeM Ha ydacTke Henp" (3apeructpupoBaH B Peectpe rocynapCTBEHHOU
perucTpanuyu HOpMaTUBHBIX MPABOBBIX akTOB 3a Ne 16992) cneayrolue nu3MeHeHHUS:

npeamMOyITy U3JI0KUTH B HOBOM peaKIIuu:

"B cootBercTBUM ¢ myHKTOM 1 ctathu 152 Konekca PecnyOnuku Kazaxcran "O Henpax u
Heapomnoip3zoBanun" IIPUKA3SBIBAIO:";

[IpaBuna u3aMepeHus U B3BEIIMBAaHUS HEPTH, TOOBITON HEAPOMOIH30BATEIEM HA YYACTKE
HEJp, YTBEPXKICHHBIE YKAa3aHHbIM NPHUKA30M, H3JI0KHUTh B HOBOM pPEAAKIMHU COIJIACHO
NPWIOKEHHUIO K HACTOSIIIEMY MPUKA3y.

2. lemaptameHTy pa3paboTku U 100b14n HepT MuHUCTEpCTBA YHEPreTUKH PecmyOnuku
Kazaxcran B ycTaHOBIEHHOM 3akoHojatelbcTBOM Pecnybnukm Kazaxcran mnopsake
00eCIeYnTh:

1) rocy1apcTBEHHYIO PETHCTPALMI0 HACTOSLIETO NpHKa3a B MUHUCTEPCTBE FOCTULIUH
PecnyOnuku Kazaxcrawn;

2) pa3MelIeHUe HAaCTOSLIEro MpUKa3a Ha HHTEPHET-pecypce MUHUCTEPCTBA SHEPTETUKHU
PecnyOnuku KazaxcraHn;

3) B TeueHHE JIeCITH padounX AHEH Mociie TOCYJapCTBEHHON PErucTpalnuu HacTOSIIEro
npukasza B Munucrtepcrse roctuiiuu Pecnyonuku Kazaxcran npencrasienue B JlemapraMeHT
IOpUINYecKor ciry»k0bl MuHuctepcTBa sHepretuku PecnyOnvku Kaszaxcran cBeaeHuil o0
UCIIOJIHEHUU MEPOTPUATUM, TPETYCMOTPEHHBIX MOAMYHKTaMU 1) U 2) HaCTOSIIETO MyHKTA.

3. KoHTponp 3a MCNOJHEHHEM HACTOSIIIEro MPUKa3a BO3JOXKHUTh Ha KYypHPYIOIIETrO
BUIIe-MUHKCTpA dHepreTuku PecnyOnuku Kazaxcras.

4. HacTosiiuuii mpuka3 BBOAUTCS B ICMCTBUE MO UCTEUEHUU MIECTUACCATH KaJICHIaPHBIX

JTHEH TocTe JTHsI €r0 MepBOro 0(UIUATBEHOTO Oy OIMKOBAHUS.

Munuctp saepreTuku
b. Ak4ynakoB
Pecrry6mnkn Kazaxcran



"COI''TACOBAH"
MUHUCTEPCTBO TOPTOBIU M HHTETPAITUU
Pecny6nuku Kazaxcran

[Tpunoxenne K nmpukazy
MUHUCTp SHEPTETUKU
Pecny6nmkn Kazaxcran
ot 1 Hos10ps 2022 rona Ne 342

Y TBepKaeHbI NPUKA30M

MuHucTpa 3HEpreTUKU

Pecnyonukn Kazaxcran
ot 5 mas 2018 roma Ne 163

IIpaBuna w3MepeHUs U B3BeMHBaHUA He()TH, JOOKITOH HOIPOMOIb30BaTelIEM Ha yJacTKe HeZlp

I'maBa 1. O6mIue moIoXeHH

1. Hacrosmue IlpaBuna wu3MmepeHus W B3BelIMBaHHUs HePTH, TOOBITOU
HEJIPOTI0JIb30BaTENIeM Ha ydacTke Heap, (nanee — [IpaBuia) paspaboTaHbl B COOTBETCTBUM C
nyHkToM 1 crateu 152 Konekca Pecnybnuku Kazaxcran "O Heapax v HeAponoib30BaHUU" (
nanee — Koaekc) U ompenenstoT mopsaoK U3MepeHUsl M B3BELIMBAHUS HEPTH, AOOBITOM
HEJPOII0JIH30BATEIEM HA YUaCTKE HEAP.

2. B nacrosmux [IpaBuiiax UCHONB3YIOTCS CIEIYIONTNE OCHOBHBIE TTOHSTHS:

1) MEXKOHTPOJIbHBIM MHTEpPBaT — MPOMEKYTOK BPEMEHU MEXIY ABYMSI OUE€pPEIHBIMU
aKTaMUd KOHTPOJIS, TPOBOJMMOTO JJISI BBIABJICHUS OTKIOHEHHUS METPOJOTUUYECKUX
XapaKTEePUCTUK CPEACTB U3MEPEHUMN OT 3HAUCHUM, OTIPEJICIICHHBIX MPU MOBEPKE;

2) KOHTPOJIb METPOJOTUYECKUX XAPAKTEPUCTUK — OMPEIECICHUE B MEPUOJ MEXIY
MOBEPKaMU OTKJIOHEHHUS 3HAUEHUI METPOJIOTHYECKUX XapaKTEPUCTUK CPEACTB U3MEPEHUH OT
JNEUCTBUTENBHBIX 3HAYEHUM WM 3HAYEHHUM, OINPEHEJIIEHHBIX MNPU IMOCIEIHEN IOBEPKE,
YCTaHOBIIEHUE MTPUTOJHOCTH CPEACTB U3MEPEHUH K JalbHEHIIeH dKCIUTyaTalluu;

3) Macca Oamnacta HepTH — 001Iast Macca BOJbI, XJIOPUCTBIX COJIEW U MEXaHHUYECKUX
npumeceit B HeTH;

4) cuctemMa U3MEPEHUI KOJIMYECTBA M MOKa3aTelel KauyecTBa HE(YTU — COBOKYITHOCTh
cpeacTB wu3MepeHuil (mpeoOpas3oBaTeneil pacxonaa, MpeoOpa3oBaTeiell IUIOTHOCTH,
BJIArOCOJIEPKaHUsl, COJIECOAECPIKAHMS, BSI3KOCTH, TEMIEPaTyphl, JABJICHUS, MAaCCOMEPOB),
YCTPOMCTB 00paOOTKM, XpaHEHUS, WHIUKAIMA W PETHCTPAIMHM PE3yIbTATOB H3MEPEHUN,
TEXHOJIOTUYECKOTO0 M BCIOMOTaTelbHOr0 000pyAoBaHus (TpyOOmpoBOAOB, (UIBTPOB,
HAcoCOB, MPOOOOTOOPHUKA, 3aMOPHON U PETYIUPYIOIIEH apMaTyphl), IpeAHA3HAYCHHBIX TS
BBIPaOOTKM CUTHAJIOB U3MEPUTENbHONU HHpopManuu B hopme, yA00HOM A1 aBTOMATUYECKOU
U py4yHOI 00padOTKH;

5) macca 6pyTTo HepTH — oO1Ias Macca HeTH, BKIIOYAIOIIAs MacCy OaliacTa;
6) Macca HETTO He(PTH — pa3HOCTbh MacChl OpyTTO HEPTH U MacChl OalIacTa HEPTH;



7) u3aMepuTeabHas TUHUS — YaCTh KOHCTPYKIIMU CUCTEMbI U3MEPEHUSI KOJIMYeCTBa He(DTH,
cocroslas U3 nmpeodpa3zoBareyell pacxoia WK MaccoMepa ¢ IpsIMOJIMHEMHBIMUA y4acTKaMu
TpyOONPOBOJIOB, OCHAIICHHBIMU CPEACTBAMU HM3MEPCHHUH [aBJICHUS W TeMIEpaTyphl,
3a/IBUKKAMU U (QUIIbTPAMH;

8) pesepBHas cxema ydeTa — CUCTEMa, MpUMEHsIeMast JIJIsl U3MEPEHUST MacChl HEPTH TIPU
OTKa3€ OCHOBHOM CXEMbI — CUCTEMBI U3MEPEHUS KOJIMUECTBA U MTOKa3aTesiel kauecTsa HepTu;

9) texHosornueckoe 00OpyIOBaHHWE — 3alOpHAs W pEryjupyromas apmarypa,
TpyOONpoBOABI, (GUIBTPHI, CTPYEBBIIPAMUTENIN W MOPSMOJMHEHHBIE YYACTKH,
HUPKYJISIITUOHHBIA HACOC, aBTOMAaTUUYECKUM W PydHOU MPOoOOOTOOPHUKHU, MPoO03abopHOE
YCTPOMCTBO, JPEHAXHBIE E€MKOCTH, MOPOMBIBOYHBIM HAcOC C COOTBETCTBYIOIIECH
TEXHOJIOTUYECKOUM OOBSI3KOM M M3MEPUTEIIbHBIC TPUOOPHI;

10) apOutpaxkHasi mpoba — KOHTPOJbHAS MpoOa, UCTOIb3yeMas sl apOUuTPaKHOTO
aHanusa.

3. Y4er HepTH OCYILIECTBISAETCS MO YYACTKy HEIp MO KaXJIO0W CKBa)XMHE 4Yepe3
IPYIIOBBIE 3aMEpPHBIE YCTAHOBKU B TOHHaX. [ oOecrieueHusi JOCTOBEPHOCTH M3MEpPEHUS
Macchl He(TH, a TakKe KOHTPOJS 3a KauyeCTBOM H3MEPEHHUs] HEAPOIOJb30BATEIEM
NPUMEHSIOTCS Heo0XoauMoe o00opyJoBaHME U CpPEACTBA M3MEpPEHHS, HMEIOLIue
JEUCTBYIOIIUNA cepTU(PUKAT O MOBEPKE U BHECEHHBIE B PEECTP rOCYAAPCTBEHHOU CUCTEMBI
oOecrieueHus eAMHCTBA U3Mepennii Pecryonmku Kazaxcras.

I'naBa 2. ITopsinok m3MepeHUs ¥ B3BEMMBaHWA He(TH, JOOKITON HEIPOIOIB30BaTEIEM Ha YIaCTKE
HEAp

4. Vzamepenue U B3BeUIMBaHUE HE(DTH OCYHIECTBISIIOTCS MPSIMBIMU M KOCBEHHBIMU
crocobamu.

5. [Ipu npuMeHEeHUU TPSIMBIX CIIOCOOOB U3MEPSIOT Maccy HEe(TH C MOMOIIBIO BECOB,
BECOBBIX J103aTOPOB U YCTPOMCTB (NPSMOM CTAaTUYECKUU CIIOCO0), MAaCCOBBIX CUETUYHMKOB U
MacCOBBIX MpeoOpazoBareneit pacxoaa (MPAMON TMHAMUYECKHH C110c00).

6. KocBeHHbIl croco0 moapa3nenstoT Ha 00beMHO-MacCOBBIM crocod M crocoo,
OCHOBAHHBIN HA TUAPOCTATUYECKOM MPUHIIUIIE.

7. KocBeHHBIII 00BEMHO-MACCOBBIA CIMOCOO MOJApa3aeNsIeTcs Ha KOCBEHHBIH
00bEMHO-MACCOBBIN JUHAMUUYECKUN CIOCO0 (J1ajiee - KOCBEHHBIM TUHAMUYECKHUI cI0cO0) U
KOCBEHHBIN 00BEMHO-MACCOBBIA CTATHUYECKUN CIMOCOO (/1anee - KOCBEHHBIN CTAaTUYECKHId
CI10co0).

8. KocBeHHBI 00EMHO-MACCOBBIM JUHAMUYECKUN CIIOCOO MPUMEHSIOT MPU U3MEPEHUHU
Macchl He(pTH HENOCpPeICTBEHHO Ha MOTOke B HedrempoBonax. IIpu stom o6beM HedTH
U3MEPSIOT CUETYMKAMU WK TIPpeoOpa3oBaTesieM pacxo/ia C HHTErpaTopaMu.

9. Ilpu nmpuMeHEHHH KOCBEHHOTO OOBEMHO-MAacCOBOI0 JUHAMHUYECKOTO crocoda
M3MEPSIIOT 00bEM U IJIOTHOCTh HE(PTHU MPU OJMHAKOBBIX WU MPUBEICHHBIX K OJHUM



yCIIOBUSIM (TemIepaTypa U AaBJIEHUE), ONPENEISIOT Maccy OpyTTo He(pTH Kak MpOU3BeIeHUE
3HAYEHUN ATUX BEJIMYMH, a 3aTEM BBIUHUCISIOT MACCy HETTO HEPTH.

10. IInoTHOCTH HEPTH U3MEPSIOT MOTOYHBIMH INIOTHOMEpPAMHU WJIM apeoOMeTpaMu JUIs
He(TU B 00BbETMHEHHOU MPo0Oe B YCIOBUSX JIA0OPATOPHH, a TEMIepaTypy HedTH U aBiieHue
OpU YCIOBUSIX HM3MEPEHUS IUIOTHOCTH U 00beMa COOTBETCTBEHHO TEPMOMETPaMHU U
MaHOMETPaMH.

11. KocBeHHBIN 00BEMHO-MACCOBBIM CTATUYECKUN CIOCOO MPUMEHSIOT IPHU U3MEPEHHUH
Macchl HE(PTH B TPAyHUPOBAHHBIX €MKOCTSIX (BEPTUKAIBHBIE M TOPU3OHTAIILHBIE PE3EPBYapHI,
TPAHCIOPTHBIE EMKOCTH U LIUCTEPHBI).

Maccy Hed T onpeeNaIoT MO pe3yIbTaTaM U3MEPEHUI:

1) B Mepax BMECTUMOCTH:

YPOBHSA HE(TH — CTAllMOHAPHBIM YPOBHEMEPOM MM CPEACTBAMHU M3MEPEHUN YPOBHS
KUJKOCTU  (JJa3epHOro, MEXaHUYECKOIro, THUIPOCTATUYECKOr0, BJIEKTPUUYECKOTO,
aKyCTHYECKOTr'0, paJapHOro, pe(hIeKCHOr0 MUKPOBOJIHOBOI'O, PAJHALIMOHHOTO THUIIOB);

TUIOTHOCTH HE(THU — MEPEHOCHBIM UJTM CTAIMOHAPHBIM CPEJICTBOM M3MEPEHUM TNIOTHOCTH,
WM apEOMETPOM;

TeMIEepaTypbl HEPTU — TEPMOMETPOM B TOUEUHBIX MPOOAX UM C OMOILBIO TIEPEHOCHOTO
WJIM CTAllMOHAPHOTO MpeoOpa3oBartelis TeMIlepaTyphbl;

o0bema He(hTU — MO TPayupPOBOYHON TaOIHIIE MEPHI BMECTUMOCTH C HCIOJIb30BAHUEM
pe3yabTaTta U3MEpPEHNUN YPOBHS;

2) B Mepax MOJIHOW BMECTUMOCTH:

IUIOTHOCTH HE(PTU — MEPEHOCHBIM CPEICTBOM U3MEPEHUH TUIOTHOCTH, I aPEOMETPOM B
nabopaTopuu, JIaOOPATOPHBIM IIJIOTHOMEPOM, WM C MPUMEHEHHEM IpeoOpazoBaTess
IJIOTHOCTH;

TeMIlepaTypbl HEPTH — MEPEHOCHBIM MPEe0Opa30BaTeIeM TEMIIEPATYPhl WIIH TEPMOMETPOM
B TOYEUYHOU MpoOe HEPTH;

o0bema He(THU, MPUHATOTO PaBHBIM JIEUCTBUTEIBHON BMECTUMOCTH MEphI, 3HAUCHHE
KOTOpPOIl HAHECEHO Ha MAPKUPOBOUYHYIO TAOIMYKY M yKa3aHO B CEpTH(HUKATE O MOBEPKE, C
y4e€TOM U3MEHEHHs YPOBHS HE()TU OTHOCUTEIBHO YKa3aTelsl YPOBHSI.

Pe3ynbrarel n13MepeHuil IIOTHOCTH U 00beMa HE(YTU MPUBOAIT K HOPMAJIbHBIM YCIOBUSAM
WIH pe3yJIbTaT U3MEPEHUH TUIOTHOCTH HEPTH MPUBOJIAT K YCIOBHUSIM U3MEpEHUN ee 00beMa B
Mepax BMECTUMOCTH U Mepax MOJTHOW BMECTUMOCTH.

O6beM HepTH B pe3epByapax ONPEESIOT ¢ MOMOIIBIO IPaJyHpPOBOYHBIX TaOIHUI]
pe3epByapoB IO 3HAYEHUSIM YPOBHS HAIMOJHEHUS, H3MEPEHHBIM YPOBHEMEPOM,
METPOILITOKOM WJIA METAJUTMYECKON U3MEPUTEIIBHOMN PYJIETKOM.

B emKoCTSX, TpagyHpOBaHHBIX Ha MOJHYI0 BMECTUMOCTb, KOHTPOJHUPYIOT YPOBEHb
HAITOJIHEHHUS], U ONPEJIEISAI0T 00ObEM 10 NACHIOPTHBIM JIaHHBIM.

12. Maccy HeTTo HeTH ONpEeAeNsIoT Kak pa3HOCTh Macchl OpyTTO HE(PTH U MacChl
Oamnacta HeTr. Maccy Oaymtacta HeTH ONPEAEIISIOT Kak OOIIYI0 MacCy BOJbBI, XJOPUCTHIX



COJIEM M MEXaHMYECKUX IpuMecei B HePTu. J[is 3Toro onpenensroT MacCoOBBIC JOJIU BOJIBI,
MEXaHUUYECKUX MPUMECEN U XJIOPUCTHIX CoJiel B HE)TU U PACCUUTHIBAIOT UX Maccy.

13. Tlpu mpumMeHeHHN KOCBEHHOT'O Croco0a, OCHOBAaHHOTO Ha THAPOCTATHYECKOM
MPUHIINATIE, U3MEPSIOT THAPOCTATUUECKOE JaBJIeHHe CTo0a HE(TH, ONPENENIIOT CPETHIO0
IJIOIIA/Ib 3aMOJTHEHHON YaCTU pe3epByapa U pacCUUTHIBAIOT Maccy He()TH, KaK MPOU3BE/ICHHUE
3HAYEHUH ATUX BEIUYMH, JICJIICHHOE HA YCKOPEHHUE CUIIbI TSKECTH.

Maccy otnymeHHoN (IpUHATON) HE()TH ONPEEHSIIOT ABYMS CIOCO0aMHU:

1) kak pa3HOCTH Macc, OMpEJENCHHBIX B Hadajle M B KOHIIE TOBAPHOW OIepainu
crnocobamu, NpeyCMOTPEHHBIMH B TyHKTE 5 HacTosmux [IpaBu;

2) KaK MpPOU3BEJCHHUE PAa3HOCTH TUJIPOCTATUYECKUX NABJICHHUI B Hayaje U B KOHIIE
TOBapHOW oOIepallyd Ha CPEIHION IUIONIAJb CEUYCHHUS YacTH pe3epByapa, U3 KOTOPOro
oTmyIeHa HeTh, AeTIEHHOE Ha YCKOPEHUE CHITBI TSKECTH.

14. T'uapocratuueckoe AaBieHUE cTon0a HedTH uzMepsercss MaHoMeTpoMm. M3mepenue
MIPOU3BOJIUTCS C YUETOM JaBJICHUS apOB HEPTH.

15. Insa onpeneneHus CpeaHeN MIOMaau CEYEHHs YacTU pe3epByapa METAININYECKON
M3MEPUTEIHLHON PYJIETKON I YPOBHEMEPOM HU3MEPSIOT YPOBHU HETH B Hauajle U B KOHIIE
TOBApHOW OMEpali U MO JaHHBIM TPAJyUPOBOYHOU TAOIMIBI pe3epByapa BHIYUCIISIOT
COOTBETCTBYIOIIIKME 3TUM YPOBHSIM CPEJIHHUE TUIOMIAIN CEUEHUS.

Taxoke BMECTO U3MEPEHHUS YPOBHS U3MEPSAETCS INIOTHOCTh HEPTH U ONPEACIISIETCS 00BheM
HeTH A omnpeneseHus macchl Oaiacta HedTH, KaK YacTHOTO OT JICJICHHS Macchl Ha
IJIOTHOCTb.

16. [Ipenensl gomyckaeMoi OTHOCUTENBHON MOTPEIIHOCTH U3MEPEHHUI Macchl OpyTTO
He()TU HE MPEBBIILIAOT:

+ 0,40 % — mpu mpSMOM CTaTUYECKOM CIOcOO0€ M3MEpPEHUM B3BEIIMBAaHUEM Ha Becax
PaCLECTUICHHBIX IIUCTEPH;

+ 0,50 % — npu mpsIMOM CTaTHYECKOM CIIOCOOE M3MEPEHMI B3BEIIMBAHMEM Ha Becax
JBIDKYIITUXCSl HEPACIICTNICHHBIX IUCTEPH U COCTABOB U3 HUX;

+ 0,25 % — npu IpsSAMOM B KOCBEHHOM JIMHAMHUYECKHX CIIOCO0aX H3MEPEHHI;,

+ 0,60 % — npu KOCBEHHOM CTaTHYECKOM CIOCO0€ M3MEPEHUN U KOCBEHHOM CIOC00e
U3MEPEHU, OCHOBAHHOM Ha T'MJIPOCTaTUYECKOM IpUHLHINE, Macchl HepTH oT 120 TOHH U
0oiee;

+ 0,75 % — npu KOCBEHHOM CTaTHYECKOM CIOCO0€ MU3MEPEHUN U KOCBEHHOM CIOCO0e
W3MEpPEHUI, OCHOBAaHHOM Ha THAPOCTATUYECKOM MpUHIIHIE, Macchl HeGTHu 10 120 TOHH.

17. Ilpenensl JONMyCKaeMOM OTHOCUTEIBLHOW MOTPEIIHOCTA U3MEPEHUNW MACChl HETTO
He(TU HE TIPEBBIMIAOT:

+ 0,50 % — mpu mpsSIMOM CTaTUYECKOM CcrlocoO0e M3MEpPEeHUi B3BEIIMBAaHUEM Ha Becax
PaCLETUICHHBIX IIUCTEPH;

+ 0,60 % — mpu IpSIMOM CTaTUYECKOM CIocOO€ M3MEpPEHUM B3BEIIMBAaHMEM Ha Becax
JBIKYIIUXCS. HEPACUETUICHHBIX IUCTEPH U COCTABOB U3 HUX;



+ 0,35 % — npu IpsIMOM ¥ KOCBEHHOM JIMHAMUYECKHUX CITOCO0ax M3MEPEHUM;
+ 0,50 % — npu KOCBEHHOM CTaTHYECKOM CIOCO0€ MU3MEPEHUN U KOCBEHHOM CIOCO0€
U3MEpEHH, OCHOBAaHHOM Ha I'MJIPOCTaTHYECKOM IpuHLuIe, oT 120 ToHH U 6oJee;
+ 0,65 % — nNpu KOCBEHHOM CTaTHYECKOM CIOCO0€ MU3MEPEHUN U KOCBEHHOM CIOCO0e
M3MEPEHUN, OCHOBAHHOM HA TMAPOCTATUYECKOM ITpUHLHUIE, 10 120 TOHH.

IMTaparpagd 1. CnermuanbHEbIe TEXHIIECKHE CPEICTBA

18. CneunanbHble TEXHUYECKHE CPEACTBA (B TOM YHUCJE CPEJCTBA BBIYMCIMTEIHHOM
TEXHUKH) BRIOUPAIOT HA CTAJUU MPOCKTUPOBAHUS U3MEPUTEIHLHON CUCTEMBI MacChl HEPTH B
3aBUCUMOCTH OT MPHUHATHIX CIOCOOOB U3MEPEHUI 1 B3BEUIMBAHUM, IO pe3yJIbTaTaM KOTOPbIX
OTIpEEINSIIOT Maccy He(TH, B TOM YHCIE€ HOPM MOTPEIIHOCTH M3MEpPEHUIl Macchl OpyTTO
TOBapHOU He(TH, yKa3aHHBIM B IyHKTe 16 HacTosiux [IpaBui, u Maccel HETTO TOBApHOM
He(TH, YKa3aHHBIM B myHKTe 17 Hactosmmx [Ipasu.

19. 1o cnenuanbHBIM TEXHUYECKUM CPEACTBaM (B TOM 4YHCIE IO Becam, BECOBBIM
7103aTOpaM U yCTPOWCTBaM), BXOJSIIUM B COCTaB CUCTEMbI U3MEPEHHUS KOJIMYECTBA HEPTH,
HEO0OXO0MMO HaJIu4yue CepTU(UKATOB 00 YTBEPKICHHHM THIA WIM O METPOJIOTHYECKOU
aTTecTaluy, U AEHCTBYIOLMI cepTU(UKAT O MOBEPKE CPEACTB UBMEPEHUN B COOTBETCTBUU C
3aKoHOAaTeNhCTBOM Pecybnuku Kazaxcran 06 oOecrieueHnn eTMHCTBA H3MEPEHUH.

20. CrneumnanpHble TEXHUYECKHE CPENICTBA IEPE] BBOJAOM B JIKCIUIyaTalUIO, MPH
AKCIUTYaTalluu U MOCIe PEMOHTA MOJIJIEkKAT MOBEPKE B COOTBETCTBUU CO cTaThel 19 3akoHa
Pecnyonuku Kazaxcran "O0 o0ecrieueHUH €IMHCTBA U3MEPEHUI".

21. IToBepKy CpeACTB U3MEPEHUN OCYILIECTBISAIOT FOPUANUECKHUE JINLA, AKKPEIUTOBAHHbIC
Ha MTOBEPKY CPEJCTB U3MEPEHHUIA.

22. IloBepka cpeacTB U3MEPEHHUM OCYILECTBIIETCS B COOTBETCTBUH C 3aKOHOIATEIBCTBOM
Pecny6niuku Kazaxcran 06 o6ecriedueHnn eTMHCTBA U3MEPEHHM.

[TorpemrHocTu cpeACTB U3MEPEHUMN, BXOAIINX B COCTAB CUCTEMBI U3MEPEHUS KOJIMYECTBA
He(TH, PETJIAMEHTHUPYIOTCS B IOKYMEHTaX Ha CIOCOOB! BHIIIOJHEHUS U3MEPEHUI COIIacHO
CT PK 2.62 "Cucrembl U3MepeHUN KOJIWYECTBA M IMOKa3zaTesned kadectBa HedTu. OOIImMe
TpeboBaHus".

ITaparpad 2. ITopsamok H3MEPEHHA U B3BEIIABAHUA MacChl He()TH NPAMBIME criocobamu

23. IIpsAMBIM CTATUYECKUM CITIOCOOOM U3MEPSIOT Maccy HETH B Tape U TPAHCIOPTHBIX
CpEICTBaxX IMyTEM B3BEIIMBAHUS Ha Becax (KEJIE3HOJOPOKHBIX U aBTOMOOMIIBHBIX LIUCTEPH)
JUISl CTATUYECKOTO B3BEIIMBAHMS CPEIHETO KJIACCa TOYHOCTH C KOJIMYECTBOM MOBEPOUHBIX
nenennii He MeHee yem 3000.

24. Macca OpyTTOo He(TH H3MeEpsAETCs B Mpeaeiax Juana3oHa B3BEIIMBAaHMS BECOB.
VYcaoBusi dKCIUlyaTallud BECOB COOTBETCTBYIOT TPEOOBAHUSM SKCIUTyaTallMOHHBIX
JOKYMEHTOB Ha KOHKPETHBIE TUIIBI BECOB.



25. Macca He(TH KeJIe3HOJOPOKHBIX IIUCTEPH ONpPENEseTcs KaK pa3HHUIa MEXIY
U3MEPEHHOM MAacCOU HArpy>KEHHbIX LIMCTEPH U MAacCOM IYCTBHIX LUCTEPH, ONPEACIECHHON I10
pe3yJIbTaTaM UX B3BEIIMBAHMS.

26. Macca HedTH B IIUCTEPHAX, BO BPEMsI JBUKEHUS, ONPEICIIACTCS Ha BATOHHBIX Becax
U1 B3BELIMBAHUS, BO BPEMsI IBIDKEHUS, B COOTBETCTBUU C TPEOOBAHUSMU I10 IKCILTyaTaI[H
BECOB.

27. Macca HeptH, TpaHCIOPTUPYEMON TPYOOIPOBOIOM, OMPEIEIAECTCS HEITOCPEACTBEHHO
Ha MMOTOKE B HEPTENPOBOIAX MPSIMBbIM JUHAMUYECKUM criocoOoM. Ha pesynbrar usmepenus
HE BIUSET U3MEHEHHE BSI3KOCTH U IJIOTHOCTH HEPTH.

28. JlomycTHMBIM COCTaB CUCTEMbl M3MEPEHHS KOJIMYECTBA HEPTH M TMPENEbl
JIOIYCKaeMOM MOTPEIIHOCTH ¢ MPUMEHEHHEM IPSIMOT0 JUHAMUYECKOTO CII0c00a MpUBEACHBI
B npuiioxeHuu | k HactosmmMm [IpaBunam.

29. B nporiecce 3KCIuTyaTallid MacCoOMEpPOB KOHTPOIMPYETCS CMELIEHUE HYJII MaccoMepa
B COOTBETCTBUU C TEXHUYECKUM ONMCAHNUEM HA TAHHBIM TUI MACCOMEPOB.

30. IToBepka 1 KOHTPOJIb MaCCOMEPOB MPOBOAATCS KaK HA MECTE IKCIUTyaTalMy, TaK U Ha
ITIOBEPOYHOM CTEHJE.

ITaparpa¢ 3. Ilopsnok n3MepeHuUs U B3BEIIABAHUA MAacCHl He()TH KOCBEHHEIMH CIIOCO0aMH

31. KocBeHHBIM cmocoOOM H3MEpEeHUs W B3BEIIMBAHUA Macca HePTU mNpH
MPUEMO-CAATOYHBIX ONEPALUIX OIpPEAesieTCs C MOMOIIBI0 Ipeodpa3oBareneil pacxoja u
npeobpazoBaTeell INIOTHOCTH 00BEMHO-MACCOBBIM TMHAMUYECKUM CIIOCOOOM.

32. Ilpu sTOM, Macca BBIYHCISETCS YCTPOHUCTBOM 00pabOTKH WMH(pOpPMAIUHM Kak
IPOU3BECHUE COOTBETCTBYIOIIMX 3HAYCHUIM 00beMa U MPUBEICHHON K YCIOBUSIM U3MEPEHUS
o0bema (Temreparypa, JaBJeHHUE) UIOTHOCTU, WJIM 00beMa WU MJIOTHOCTH, IPUBEICHHBIX K
OJIHUM HOPMAJIbHBIM yCIIOBUSIM.

[Tpu oTkmtoueHUU pabodero U OTCYTCTBHHM PE3EPBHOTO MpeoOpa3oBaTelis MIOTHOCTH,
IJIOTHOCTh HE(THU OMpenessieTcs MO apeoMeTpy WM JabopaTOpHOMY IUIOTHOMEPY C
MIpeJIeIOM JIoIycKaeMo# morpemHocty + 0,5 kuiorpaMm Ha KyOuueckuit Metp (nanee — kr/m?
).

Pe3synbpTaT nuzmepenuit 0o0bema HeTH, MOTYUYEHHBIN NpU TeMIiepaType U JaBiIeHUN HEPTU
B IIpeoOpasoBaTese pacxoa Wi CYeTYNKE He()TH, MPUBOAUTCSA K HOPMAJIbHBIM yCIOBHSIM.

3HaueHue MIOTHOCTU He(TH, U3MEPEHHOE TTOTOYHBIM MpeoOpazoBaTeeM IUIOTHOCTH MpU
TEMIIEpaType U JaBICHUU B OJIOKE M3MEPEHUS MapaMeTpoB KadecTBa He(TH, MPUBOAUTCS K
YCIIOBHSIM H3MepeHusi 00beMa He()TU U K HOPMAIbHBIM YCIIOBUSM.

33. YcrpoiicTBoM 00pab0TKH MHPOPMAITUU WU aBTOMATU3UPOBAHHBIM pab0YUM MECTOM
orepaTopa OCYILIECTBIISIETCS YIPABICHHE BCEM MTPOLIECCOM yueTa HePTH.

34. OcHOBHBIC TPeOOBAHUS K IKCIUTyaTallMd CUCTEMBbI U3MEPEHHsSI KOTUIeCTBa HEPTH:

1) B mporiecce 3KCITyaTallud CUCTEMBI U3MEPEHUS KOTUYECTBA HEPTU KOHTPOIUPYIOTCS
CJIeIyIOIIME TapaMeTPhI:



pacxoa HedTH uHepe3 U3MEpHUTEIbHbIE JTUHUU. KOHCTPYKIMS CHUCTEMBl U3MEpPEHHS
KoJmdecTBa HeTH oOecredmBaeT NTpPU HM3MEPEHHH MacChl pacxoa HepTH uepes
M3MEPUTEIbHBIC JINHUU C OTKJIOHEHUEM He Oonee 2,5 % oT paboyero auama3oHa;

JaBJicHHEe He(TH Ha BBIXOAHOM KoJuiekTope. /laBiieHre HepTH Ha BBIXOJE CHCTEMBI
U3MEPEHUsI KOJMWYeCTBa HePTH obecrmeunBaeT OECKaBUTAIMOHHYIO PabOTy 00BEMHOTO
npeoOpa3zoBaTelIs pacxo/ia U COCTaBJISIET He MEHee 3HAUCHUs, ONPEICIICHHOTO 1o (hopmyrie:

P=2.06'P,, +2AP, (1)

rae P — MuHUManbHOE M30BITOYHOE JAaBJICHHE HA BBIXOJE CUCTEMBbl M3MEpPECHUS
KonmuecTBa HeQTH, Mera [lackans (nanee — Mlla);

Py
— JIABJICHUE HACBIIICHHBIX MapoB, MlIa;

AP — mepenana naBieHus Ha nmpeoOpa3oBaTelie pacxoja Uid MacCoMepe, YKa3aHHbIN B
TeXHUYECKOM macnopre, MIIa.

[lepemnan naBienus Ha GUIBTPAX COCTABIACT HE OOJiee 3HAUCHUsI, YKa3aHHOIO B TTACIIOPTE
Ha Ja"HHBIA Tun GuiabTpa, win He npesbimaeT 2APd , APd rme — mepenan naBieHus Ha
(buIbTpEe HA MAKCUMAJILHOM PacXoje, ONpeAesICHHbIN Ha MECTe HKCILTyaTalluy Tocie YUCTKU
¢dunprpa. Yuctka GriibTpoB MPOBOJUTCS HE PEKe OJHOTO pa3a B TpU Mecsia ¢ 0hopMIeHUEM
aKTa.

[Ipu oTCyTCTBHM yCTpPOMNCTBA MO KOPPEKTUPOBKE KOA(duUIMeHTa mpeodpazoBaHuUs
0o0BbeMHOT0 TIpeoOpa3zoBaTessi pacxoja Mo BA3KOCTH, BSA3KOCTh HE(PTH HE OTJIMYAETCS OT
3HAYEHUM BI3KOCTU, MPU KOTOPBIX MPOBOAMIACH MOBEpKa O0OBEMHOIO IMpeoOpa3zoBaTess
pacxoja, Ooyee yeM Ha MpeJeibl, YCTAHOBICHHbBIE TIPU MTPOBEACHUHN UCTIBITAHUN IS 1IeTIeH
YTBEPKIACHHUS TUIA WIM METPOJIOTUYECKON aTTECTAMU B YCIOBHUAX JKCIUTyaTalluu IPYTHUX
TUIIOB MpeoOpa3oBaresiei pacxoaa;

2) ydet HeTH MpU OTKIOHEHUSX U OTKa3axX CPEICTB U3MEPEHHMN CHUCTEMbl U3MEPEHUS
KoJIn4ecTBa He(TU MNPOBOAUTCS MO (opme, COTIACHO MPHIOKEHUIO 2 K HACTOSIIUM
[IpaBunawm;

3) cuctembl u3Mepenus koinuecta Hedtu noepsiercs corinacHo CT PK 2.62 "Cucremsl
M3MEPEHUI KOTMYEeCTBA U MoKa3areseil kadecTBa HedTu. O0mue TpeboBanms".
35. OcHoBHBIE TpeOOBaHUSI K AKCILTyaTalllMK peoOpazoBaTesieit pacxoma:

1) mpu skcryatainuu npeoOpas3oBartelieil pacxoa MPOBOAST MOBEPKY U KOHTPOJb
METPOJIOTUYECKHUX XaPAKTEPUCTHK;

2) BO BpeMs MOBEPKHU WU KOHTPOJS METPOJIOTHUYECKUX XAPAKTEPUCTUK PadOUmX
npeoOpazoBaTenei pacxoa yueT He)TH TPOBOJUTCS KOHTPOIBHON U3MEPUTENbHON JTMHUY;

3) moBepka mpeobOpaszoBaTesiell pacxoga MPOBOJUTCS HAa MECTE JKCIUTyaTallMu B
KOMIUJIEKTE C 3JIEMEHTAMH HM3MEPUTEIbHBIX JHUHUN (CTPYEBBINPSIMUTENSIMH, €CIH OHHU



MPEAYCMOTPEHBI MTPOCKTOM, MPSIMBIMU yYacTKamMH) B pabodyeM Juana3oHe pacxojioB, B
KOTOPOM OHH 3KCIUTYaTUPYIOTCSl B CUCTEME U3MEPEHUsI KOJIMUeCTBA HEPTH;

4) xoaddurueHt nmpeodpazoBanus mMpeodpazoBaTeseii pacxoia Mpu HEOOXOAUMOCTH
BBOJIUTCS B YCTPOMCTBE 00pabOTKM MH(MOPMAIIMU KaK BPYUHYIO, TAK U aBTOMaTUYECKH MOCIIE
MTOBEPKHU.

B 3aBucumMocTu OoT cioco6a peanuzaiuy rpaayupoBOYHON XapaKTEepUCTUKH B YCTPOIMCTBE
00paboTtku uHopmanuu kodbduiueHT npeoOpa3zoBaHus mpeodOpazoBaTesie pacxoja
MIPEICTABIIAIOT B BUJIE:

5) NOCTOSIHHOTO 3HAYEHHUS BO BCEM paboyeM Auana3zoHe pacxo/ioB;

6) 3HaueHui korhduireHTa mpeodpa3oBaHus B pa3IMUHbIX MMOAIUANIA30HAX PACXOa;

7) 3HaueHu# kod(pdunreHTa npeoOpazoBaHus B TOYKaX pabouero auarnazoHa pacxojioB;

8) B MEXMOBEPOYHOM HWHTEpPBaAJC MPOBOXKACHUS KOHTPOJH METPOJOTUUECKUX
XapaKTepUCTUK MpeoOpa3oBaTeiel pacxoa.

[Ipy KOHTpOJE METPOJOTMYECKUX XapaKTEpUCTHK MpeoOpa3oBareneil pacxoia
onpenensoTcs KodhuumeHT npeoOpa3oBaHUs HA MeCTe JKCIUTyaTallMd TpU padoumx
YCIOBUSIX B paboueM JMana3oHe pacxXxoJOoB M OTKJIOHEHUE IOJYYEHHOTO 3HAYECHUS
kod(uimenta npeodpa3zoBaHus OT 3HAYCHHS, YCTAHOBJICHHOTO Ha BTOPUYHOM MPUOOpE
npeoOpaszoBaTeyieil pacxoja WIM YCTPOUCTBE 00pabOTKU HMH(pOpMaUUM (XpaHSIIErocs B
MaMATH YCTPONUCTBAa 00pabOTKU MHGOPMAIIHH).

KoHTposib MeTposIornueckux XapakTepucTHK npeodpazoBaresieil pacxoja MpOBOJUTCS 1O
TPyOOIOPIITHEBOM MOBEPOYHON YCTAHOBKE MM KOHTPOJIBHOMY MPeo0pa3oBaTemio pacxoa Ha
MECTE PKCIUTyaTalluy Yepe3 MEKKOHTPOIbHBINA HHTEPBA.

YcTaHoBieHHE MEKKOHTPOIBHOIO MHTEPBAIA MpeoOpa3oBaresield pacxoa NPOBOIUTCS B
CJIEIIOIIEM TOPSJIKE:

9) st KaxA0M BHOBb BBOJAMMOW CHCTEMBI U3MEPEHUS KOJMYeCcTBa HEPTH, a TAKKeE MOCIe
PEKOHCTPYKIIMHM C 3aMEHOM mpeoOpa3oBaTessi pacxofa OMpeesieTcs] MEKKOHTPOJIbHBIH
MHTEpBaJ npeodpaszoBaTeneil pacxoga. MeXKOHTPOJIbHBIA MHTEPBAN ONpPENeNsieTcs TakxKe
mocJie peMOHTa Mpeodpa3oBarTeseil pacxoaa;

10) MEXKOHTPOJIbHBIM MHTEPBaAI B 3aBUCUMOCTH OT MHTEHCHUBHOCTH JKCIUTyaTalluu
npeoOpazoBaTeel pacxo/ia yCTaHABIMBAETCA TUO0 B yacax HapaOOTKH JIMOO B KaJIEHAAPHOM
BpeMeHU (B THSX WK MecsIax) 1Mo pe3yiabTaTaM KOHTPoJi K03 duliueHTa npeodpa3oBaHus
10 TPYOOMOPIIIHEBHIM TOBEPOUHBIM YCTAHOBKAM;

11) mpu HempepsiBHON paboTe mpeodOpazoBaresiel pacxoja MPOBOAUTCS KOHTPOJIb
3HaueHus ko3 duuuenrta npeodpa3zoBanus B TeueHue 30 KaJeHIapHbIX JHEH ¢ HHTEpBAJIOM 5
KaJIEHJAPHBIX JHEW U YCTAHABIIMBACTCS MEKKOHTPOJIBHBIA HHTEPBAJI B 5 KaJICHIAPHBIX THEW;

12) MEXKOHTPOJBHBIN MHTEpPBAJl YCTAaHABIMBACTCS MO PE3yJibTaTaM CTAaTHCTHYECKUX
TAHHBIX;

13) KOHTpOIBb MpeoOpa3oBaTeNieil pacxo/ia, HaXOASAIINXCA B pe3epBe U TUTEIIbHOE BpeMs
HE IPOXOJAIIUX KOHTPOJIb, IPOBOJAUTCS TOJBKO MEPE]l BBOJOM HX B SKCILTyaTalHIO;



14) BenM4MHA MEKKOHTPOJIBHOTO MHTEPBaJia BHOCUTCS B (DOPMYJIP CUCTEMBI HU3MEPEHUS
KOJIM4eCcTBa HEPTH;

15) ycraHOBIIEHNE MEKKOHTPOJIBHOIO MHTEPBAja BEIIOIHAET OpraHU3aLMsl, IPOBOASIIIAS
o0cny>KMBaHUE CUCTEMbI M3MEPEHUs KOJUYecTBa He(TH, COTJIacoBaB C MPEJCTABUTEISIMU
CHAIOLIEN U PUHUMAIOIIEW CTOPOH.

OcHoBHBIE TpeOOBaHUS K IKCILTyaTallMi MOTOYHBIX Mpeodpa3oBaresiell MIOTHOCTH:

16) moBepka MOTOYHBIX MPEeOOPa30BaATENEH MIIOTHOCTH MPOBOAUTCS MO U3MEPUTEIHLHOMY
KOMIUIEKTY METAINIMYECKUX HAMTOPHBIX MUKHOMETPOB WJIM IO IJIOTHOMEPY BBICOKOIO Kjlacca
TOYHOCTH;

17) moBepka MOTOYHBIX MPEe0Opa3oBaTENIei TUIOTHOCTH MTPOBOIUTCS B TAOOPATOPHUH WITH
Ha MecTe JKcruryatanuu. [loBepky MOTOYHBIX MpeoOpazoBaresieidl MIOTHOCTH Ha MECTE
JKCIUTyaTalMd MPOBOJUTCS, €CIM W3MEHEHUE IUIOTHOCTH HE(TH B TEUEHHE roja He
npesbimaeT 100 kr/m>;

18) mocye ovepeiHON MOBEPKHU MpeoOdpa3zoBaTeiel MIIOTHOCTU B 1a00paTOpUu Mepe ero
YCTAHOBKOM Ha MECTO OJKCIUTyaTalluM BBIMOJHSIETCS KOHTPOJIb METPOJIOTUYECKOU
XapaKTePUCTUKH O BO3AYIIHOW TOUYKE;

19) nns sToro B OJOKe M3MEpPEHUs MapaMeTpoOB KauecTBa HE(PTH WU APYTroM
MPUCIIOCOOJIEHHOM TOMEILEHUU IMOJAaeTcsi Ha MpeoOpa3oBaTeilb IUIOTHOCTU MHUTAHUE,
MOAKJIIOYAETCS] K M3MEPUTEIbHONW JIMHUU IUIOTHOCTH W MNPOBOJUTCS OTCYET BBIXOJHOTO
curHaia npu tremmnepatrype (20 + 5)°C;

20) nepuoa Kojae0aHW BBIXOJHOTO CHTHAJIa COOTBETCTBYET NMEPUOAY KOJIEOaHUH,
yKa3aHHOMY B cepTH(UKATE MOBEPKU (TOBEPKA BO3TyXOM WIIH Ta30M).

36. Eciu norpemHocTs npeoOpa3oBaresis MIOTHOCTU MPHU MOBEPKE WU KOHTPOJIE
IIPEBBIIIAET YCTAHOBJIEHHBIEC IPEIEIbl, OH IOJJIEKUT TPagyUpOBKE C IOCIEAYIOLIEH
IIOBEPKOM.

['pagyupoBka MOTOYHBIX IpeoOpa3zoBaTeNel MIIOTHOCTU MTPOBOAUTCS [0 U3MEPUTEIHLHOMY
KOMIUIEKTY TUKHOMETPOB WJIM IO TUIOTHOMEPY BBICOKOTO KJIacca TOYHOCTH B JIADOpATOPUU
WM Ha MECTE SKCILTyaTaluu.

I'pagyupoBka MOTOYHBIX MpeoOpazoBaTeNeld MIOTHOCTH MPOBOAUTCS HA MECTE
JKCIUTyaTallu, €CJIM U3MEHEHHE IIOTHOCTU He(pTH B TeueHue roja He npesbimaeT 100 kr/m?.

37. KoHTpob MOTOYHBIX MpeoOpazoBaTesiel MIOTHOCTH MPOBOAUTCS OauH pa3 B 10
KaJICHJIAPHBIX JTHEW CrTOCOOOM CIIMYEHUs MoKa3aHui pabodero nmpeoOpazoBaTes MIOTHOCTH
C pe3yJibTaTaMu MU3MEPEHHUs TUIOTHOCTH HEPTH MIIOTHOMEPOM BBICOKOTO KJIacca TOYHOCTH B
pabouux yCIOBHSX MpU paboyeM 3HAYEHUU IUIOTHOCTU WJIM C MOKa3aHUSIMH PE3EpPBHOTO
peoOpas3oBaTes IJIOTHOCTH.

PesepBHbIil TpeoOpa3zoBarTelib MIOTHOCTH UCIOJIB3YETCS YUCTHIM U HE(DTh uepe3 Hero
IIPOXOJIUT TOJIBKO MPHU CIMYEHHUH.
Brinonnsiercs ycnoBue:



Ipnn - pl.‘.ll = 'E‘nn i ‘ﬁ{)- (2}

rJie
pnn
— 3Ha4YE€HHUE TJIOTHOCTU HePTH, U3MEPEHHOE paboYuM Ipeodpa3oBaTeeM IIIOTHOCTH, KT/M> ;

Po
— 3HAYCHHE TUIOTHOCTH HE(PTH, U3MEPEHHOE TIIOTHOMEPOM BBICOKOTO KJIacCa TOYHOCTH HITH

pe3epBHBIM ITpeoOpa3oBaTeieM IIOTHOCTH, KI/M>;

ﬂnn

— IIpeien A0MycKaeMoi abCOMI0THOM MOTrpelIHOCTH pabodero npeodpa3oBaTelis MIOTHOCTH,

Kr/M> ;

A,
— TpeJeN A0MyCKaeMOi aOCOIIOTHON MOTPEIIHOCTH IIIOTHOMEPA BBICOKOTO Kilacca TOUHOCTH
WJIM PE3ePBHOTO MPeoOpa3oBaTesis MIOTHOCTH, KI/M°.

[Tpu oTCYTCTBUM TUIOTHOMEpA BBICOKOTO KJlacca TOYHOCTH WJIH J0 OCHAIICHUS CHCTEMBI
M3MEPEHUS KOJNYeCTBA HE()TH Pe3epPBHBIM IPE0OPa30BaATEIEM INIOTHOCTA KOHTPOJIb paboUInx
npeoOpaszoBareseii TNIOTHOCTH MPOBOJIUTCS TI0 PE3yJIbTaTaM U3MEPEHUS IJIOTHOCTH HEPTH
aHAJTUTUYECKOU JTabopaTopueH.

He pexxe ogHoro pasa B 10 kaneHaapHbIX JHEH TOKa3aHUs MpeoOpa3oBartess MIOTHOCTH

Pnn
CPAaBHUBAIOTCA C pE3yJabTaTaMH U3MCPCHUA INIOTHOCTH HC(i)TI/I dpCOMCTPOM HUJIN

HaGOpaTOpHBIM IIJIOTHOMCPOM M BBIYUCIIIOT PA3HOCTD IUIOTHOCTEH
pn

, KO/ , o (hopmye:
ﬂpnz Pan = Pans (3)

Tac
Pan

— 3HaY€HUe TUIOTHOCTH HEPTH, H3MEPEHHOE apEOMETPOM WIIH JTAOOPATOPHBIM TUIOTHOMEPOM

B I1po0e, 0TOOpPaHHON B MOMEHT U3MEpPEHUs
pnn

, IPUBEJIEHHOE K YCJIOBUSAM B OJIOKE U3MEPEHUs TapaMeTPOB KauecTBa HEPTH , KT/,
Beimonasercs ycinoBue:

|Apn]| < Ann + 4, (4)



rIe
A
— TOTPENIHOCTh CITOCO0a U3MEPEHHUS IFIOTHOCTH apeOMETPOM HITH J1ab0paTOPHBIM
MJIOTHOMEPOM U3 CepTU(PHKATA O METPOJIOTHUECKON aTTECTAIIMU CITOCO0a BHITIOTHEHUS
M3MEPEHUN MJIOTHOCTH, KI/M°.
Jlo TpoBeeHUS OIEHKH IOTPEITHOCTH CII0C00a MPOBOIUTCS KOHTPOJb

npeodpazoBaTeneM IIIOTHOCTH.

Onpenenstor

Ay
o ¢opmyiie:

ﬂ'pi: Pnni — Pani» (6)

Trac

Ay
— CpellHee 3HaueHUe pa3HoCTel 3a nepBbie 30 CMEH MmocJe MOBEpKH MmpeodpazoBareieM

IJIOTHOCTH, IPOBEPEHHBIX HA OTKJIOHEHHUE OT HOPMBI, Kr/M°. [Ipu oOHapy>keHHUU Pe3KO
BBIJICIISIOIINXCSI U3MEPEHHUI UX 3aMEHSIIOT pe3yJIbTaTaMu JOMOJTHUTEIbHBIX U3MEPEHNUI;

Pani
— 3HaY€HUE TUIOTHOCTH HEPTHU, U3MEPEHHOE pabOUnM ITpeoOpa30BaTEIEM INIOTHOCTH B 1-YIO

cMeHy 3a nepbie 30 CMEH MOcIie MOBEPKH, KF/M3;

Pani
— 3HA4YE€HUE TUIOTHOCTU HEPTH, U3MEPEHHOE apEOMETPOM HIIU J1a0OPAaTOPHBIM IIIIOTHOMEPOM
B 11po0e, 0TOOpPAaHHON B MOMEHT U3MEPEHUs, TPUBEIECHHOE K YCIOBUSAM B OJIOKE U3MEPEHUS

napameTpoB KauecTBa HEPTH, Kr/M>.
He pexe onnoro pasa B 10 kajleHgapHbIX AHEH noka3zaHus pabouero npeodopa3oBaTess
MJOTHOCTH CPAaBHHUBAIOTCS C IUIOTHOCTHbIO HE(TH, H3MEPEHHOH apeoMeTpoOM HIIH

71a00pPaTOPHBIM MIOTHOMEPOM, M BBIUUCISETCS PA3HOCTh MIIOTHOCTEMH, Kr/M> , 1o Gopmyae:

‘ﬂ'p: Pan — Pans (7)



rae
p.’ll’l
— 3HaY€HUE TUIOTHOCTH HEPTH, H3MEPEHHOE apEOMETPOM WIIH JTAOOPATOPHBIM TUIOTHOMEPOM

B I1po0e, 0TOOpPaHHON B MOMEHT U3MEpPEHUs
pnn

, IPUBEJIEHHOE K YCJIOBUSAM B OJIOKE U3MEpPEHUs NTapaMeTpOB KauecTBa HEPTH, Kr/M>.
Breimonsercs ycinoBue:

|8, — A,] < Ann+ Ay, (8)

rie
Aap
— TIpeien 0MycKaeMoi morpenrHocty apeomerpa (£ 0,5 kr/m3) i 1abopaTopHOTo
IJIOTHOMEDA, Kr/M>, (6epyT u3 ceptudukara o MoBepkKe).

Ecnu ycnoBus (4) unu (8) He BBITOJIHSIOTCS, BBISICHAETCS MPUYMHA OTKJIOHEHUS: OITUOKH
W3MEPEHUIA, HeCOOII0IEHNE YCIOBUM KOHTPOJISA, HEYUYTCHHbIE (DaKTOPBHI.

[Ipu HEcOOIOACHNY YCIIOBUM B T€UEHUE TPEX CMEH MOJPS U B Cllydae HEUCIIPAaBHOCTH
npeoOpaszoBaTens TUIOTHOCTH JIEMOHTHUPYIOT, TPOMBIBAIOT, CHOBA yCTAaHABIMBAIOT B OJIOKE
U3MEpPEHUs TapaMeTpoB KauecTBa HE(DTU U KOHTPOIHMPYIOT MO HacTosueMy crocoly. Ilpu
MOJTYyYCHUN OTPHUIIATCIHHBIX pPE3yIbTAaTOB B TEUCHHE JABYX JOTOJHHUTEIHHBIX CMCH
npeoOpazoBaTeb INIOTHOCTU MOJICKUT BHEOUEPETHOM MOBEPKE.

[To 1OroBOpEeHHOCTH MPUHUMAIOIIECH U CHAIOUIed CTOPOH MPOBOJIUTCS HM3MEHEHUE
MEePUOTUYHOCTH KOHTPOJIS.

JIns HArasSaHOCTH TIPEJCTABICHUS KOHTPOJISI METPOJIOTHUECKHUX XapaKTePHCTHUK
npeoOpazoBareneid TJIOTHOCTH H JJIS peaJIu3alldd BO3MOXXHOCTH JUAarHOCTUKHU
HEUCIIPABHOCTH PEKOMEHYETCS BBINICyKa3aHHBIE W3MEPEHUS 3aHOCUTh W COXPAHATH B
KOMITBIOTEPE U MHIUIIMPOBATH HA SKPaHE MOHUTOPA B BUJIE TPAPHUKOB.

38. Macca OpyTTo He(TH IPU OTKIIOYEHUH MPeoOpa3oBaTeliell MIOTHOCTH OMPEIEseTCs
C YUETOM IUJIOTHOCTU HEe(PTU MO Ja0OpaTOPHBIM aHAIM3aM O0BEeIUHEHHOU MpoObl HedTH (
CyTOYHOM 100 3a maptuto). [Ipu ycinoBur HEBO3MOKHOCTH OINPEACICHUS] TOUHOTO MOMEHTA
HEUCTIPABHOCTHU WJIM OTKIIOUEHUS MpeoOpazoBaTesiell MIOTHOCTH, TNIOTHOCTh HE(PTH 3a ATOT
MeproJT He0OOXOAUMO IPUHSATH TI0 apOUTPAKHOM MPooeE.

Macca 6pytto HedTu (MOp), TOHH, NIPU OTKIIOUECHUHU MpeoOpazoBaTeaeid MIOTHOCTH U
IIPU OTCYTCTBUU PE3EPBHOr0 IMpeoOpa3oBaTesl IIIOTHOCTH BBIUUCIAETCS IO popMyTie:

Mgp = V X pun X 1073, (9)



rae V — oobeMm HedTH, TpolIeeil 4epe3 CUCTEMbl U3MEPEHHST KoJinuecTBa HedTH,

KyOuueckuit MmetTp (nanee — M );

p.’li’!
— IUNIOTHOCTH HEPTH, U3MEPEHHAsI apEOMETPOM MJIH TaOOPATOPHBIM TNIOTHOMEPOM,
IpHUBEICHHAs K YCIOBUSAM H3MEPEHUS 00beMa MM K HOPMaJIbHBIM yCIIOBHSIM, Kr/M°.

Jlo mpoBeAeHHs OLIEHKM MOTPEIIHOCTU CIoco0a COTJIacHO Croco0aM BBIMOJHEHUS
M3MEPEHUI apeoMeTpoM Macca OpyTTo HeTH onpenensieTcs mo popmyie:

Mgy =V X pyn X 1072 + AM, (10)

rae
p.’li’l
— IUIOTHOCTh HEPTHU, U3MEPEHHAsI APEOMETPOM HJIN Ja0OPaTOPHBIM INIOTHOMEPOM U

MPUBEICHHAS K YCIOBUSIM U3MEpeHUsi 00beMa UM K HOPMAaJIbHBIM YCIIOBUSIM 0€3 yueTa

CHUCTEMAaTHUUYCCKOM IMOTPCHIHOCTHU cnoco6a, KF/M3;

AM
— TompaBKa Ha Maccy OpyTTo HedTH, onpeesieHHas 1o GopmyIie:

Mgy = VX pan X Ky X 1073, (11)

rae Kn— mornpaBo4Hblil MHOKUTEb.

39. Ilo KocBeHHOMY O0BEMHO-MAacCOBOMY AMHAMHYECKOMY CIIOCOO0Y H3MEpPEHHUH,
U3MEPSAIOT IUIOTHOCTh U O0OBEM HE(PTH, W PE3YyJbTaThl ATUX HU3MEPEHUN NPUBOAAT K
HOPMAaJbHBIM YCJIOBHUSIM WJIM PE3yJbTaThl M3MEPEHHH IUIOTHOCTU HE(PTH MNPUBOAAT K
YCJIOBUSIM U3MEPEHUI ero oobema.

40. Maccy et
mf
, KIJIOrpaMM (Jajiee — Kr), P U3MEPEHUAX 00beMa He(PTH, IPOBOJIUMBIX C IIOMOILBIO
npeoOpaszoBaTes pacxoAa WM CYETUMKA KUAKOCTH, U €ro IIIOTHOCTHU, ONPEAEIsIeMO ¢
MOMOILBIO MPeoOpa3oBaTeis MIOTHOCTH, U MOCIEAYIOIIEM MPUBEICHUN PE3YIbTATOB
M3MEpPeHUil 00beMa U MIIOTHOCTU HE(TU K YCIOBUSIM BBIUUCISIOT 1O (OpMYJIE:

m, = pgVe' , (12)

rac
FIgE § 2i
pg} ¥ v{]



— IUIOTHOCTH ¥ 00BheM HeTH, IPUBEICHHBIE K HOPMAJIbHBIM yCIIOBUSIM;
"I1" — o603HaUEHNE, COOTBETCTBYIOIIEE TEPMUHY "THUHAMUYECKOE" .
41. [InotHOCTH HEDTH, TPUBEACHHYIO K YCIOBUAM Mpu Temmeparype 150C,

1
Pis

3 .
, KI/M”, BBIYHCIIAIOT IO (hopmyJie:

pﬂ F' —Pon (13
15 ¢t L"“ CP L*"'
rJe
A
p H3M

— IUIOTHOCTH HEeTH, U3MEPEHHAs TIPU TEMIIEpaType U JaBIeHUU HEPTH B TpeoOpa3oBaTese

IUIOTHOCTH, Kr/M> ;

Fil|
i

— TIOTIPABOYHBIN KOI(PPUITUEHT, YUUTHIBAIOITUIN BIUSHUE TEMIIEPATyphl HA 00beM HedTH,
OTIPEJICIICHHBIN IS TEMITEpaTypbl HEPTH B IpeoOpa3oBaTeie IMNIOTHOCTH, BEIYUCIIICMBIN B
COOTBETCTBHH C JJOKYMEHTaMH TI0 CTaHAPTU3AINN;

Fil|
i

— IOMPaBOYHBINA KO (UIIUEHT, YUUTHIBAIOIINIA BIUSHUE TaBICHUSI HA 00beM HEDTH,
OTIpe/IeTICHHBIN AJIs AaBJIEHUsI HEPTH B MpeoOpa3oBaTesie IIOTHOCTH, BIYMCIISIEMBIN B
COOTBETCTBHHM C IOKYMEHTaMU 110 CTAaHAAPTU3ALNH.

42. [InotHOCTH HE(DTH, TPUBEACHHYIO K HOPMAJIBLHBIM YCI0BUsM TipH Temmneparype 200C,
1
P20

, Kr/M3, BEIUUCIISIOT 10 hopMyJie:
P20 = P? EXP[_‘I‘IHE:E{]' + 4“;]5)]= (14)

e
o
%15
0
— k03 durrenT ooreMHoOro pacmupenust Heptu npu Temmneparype 15°C, npumensercs B
COOTBETCTBHH C TaOJUIIeH 3HaUeHUH KOI(PHUITMEHTOB 0O0BEMHOTO paciIupeHus: HePpTu X103,
cl, NPUBEACHHBIC B MPUIIOKEHUH 3 K HacTosmuM [IpaBuiam.

43. O6beM HedTH, TpHUBEIEHHBIN K Temneparype 15°C,



i
Vis

, M3, BBIYHUCIISIOT 1O (popMmyiie:
Vi = Vi, CTI5CPLS, (15)

rac
yi |
1|iiJ11«:3 M

— 00beM He(pTH, U3MEPEHHBIH MpU TeMIiepaType U JaBieHUH He(TH B IpeoOpazoBaTeie

pacxoaa U1k CYCTYUKE JKNIAKOCTHU, M3;

LTI

— ONPAaBOYHBIA KOI(PPUIMEHT, YUUTHIBAIOUIUI BIUSHUE TEMIIEPATYPbl HA 00beM HeDTH,
OTIpe/IeTICHHBIN AJIsl TeMIepaTypsl He(TH B peoOpa3zoBaTelie pacxo/ia Wi CUETUNKE
KUJKOCTH, BBIYUCIISIEMBIN B COOTBETCTBUU C JIOKYMEHTAMH I10 CTaHAapTU3ALINH;

ey
— MONPaBOYHBINA KO3(PPHUIIMEHT, yUNTHIBAIOIINI BIUSHUE IaBICHUS HA 00beM He(TH,
OIpEICIICHHBIN JIJIS TaBJICHUS B TIPe0o0pa30BaTelie pacxo/1a Win CUCTYNKE KHUIKOCTH,
BBIYUCIISIEMBIN B COOTBETCTBHH C JIOKYMEHTaMH IO CTaHIAPTU3AIINH.

44. O6bem HedhTH
72

, M , IPUBEICHHBIN K Temrneparype 20°C, BBIYMCISIOT 10 (OPMYJIE:
Vzo = Visexp[ogs5(1 + 4ag )] (16)

rac
Vo

— 00beM He(dTH, TPUBEACHHBIN K HOPMATHHBIM YCIIOBHSIM, M ;

afES
— ko3 dunreHT 00BbEMHOT0 paciupeHust HeTH, MPUHUMAEMBIN B COOTBETCTBHH C TaOJIUIICH
3HaueHUU KO3 PuieHToB oobemMHoro pacmupenus Hegptu x103, C-1, ykazanHoil B
npuiiokeHuu 3 k HactosiuM [IpaBunam.
45. Maccy HedpTu

m’;

, KT, IpY U3MEPEHUSAX 00bemMa HEPTH, MPOBOAUMBIX C IOMOIIBIO ITpeoOpa3zoBaTeis pacxoaa
WIHM CYETUUKA KHUJIKOCTH, U €ro IUIOTHOCTH, ONPEIEIsIeMON ¢ TIOMOIIIBIO apeoMeTpa Uilu



71a60paTOPHOTO TUIOTHOMEPA B JIA0OpAaTOpUH B 00BETMHEHHON TTPo0e, U MOCIEAYIOIIEM
MIPUBEJCHUY PE3yJIbTaTOB U3MEPEHUN 00beMa U TJIOTHOCTH HEP)TH K HOPMAITBHBIM yCIIOBUSIM
BBIYUCIISIOT 110 (popMyiie:

mj = Vi'pl, (17)

rjae
0
Vo
— 00beM HedTH, TPUBEACHHBIN K HOPMAIbHBIM YCIIOBHSIM, M ;

pY

— IUIOTHOCTH HE(TH, MPUBEICHHAS] K HOPMAJILHOM TeMIeparype, Kr/M>.

3HaueHue
Vo
, M , onpeestot mo gopmynam (15) u (16).
46. IlnotHOCTH HE(PTH, TPUBEIECHHYIO K TeMreparype 150C,
1
P1s

3 .
, KI/M”, BBIYHCIISIIOT 110 (hopMmyIie:

J
J _ Pusm 18
rac
J1
p|[3b"[
— IIJIOTHOCTBH Heq)TI/I, HU3MCPCHHAA C IIOMOIIBIO apCOMCTpa B Ha60paT0pHBIX YCIIOBUAX B
COOTBCTCTBHH C IOKYMCHTAMM I10 CTaHIAPTU3AINH

CTL!

— TOMPABOYHBIN KOI(PPUIIUEHT, YUUTHIBAIOIIUHN BIUSHUE TEMIIEPATyphl HA 00beM HedTH,
BBIYUCIISIEMBIN B COOTBETCTBUU C JJOKYMEHTAMU 110 CTaHAAPTU3ALIUH.
[TnotHOCTH HEdTH, TpUBeAeHHYIO K Temneparype 200C,

7
P20

KO/ , BBIYHCIISIOT 110 (hopMyJIe:

P20 = pisexp[—afs5(1 + 4afs)]. (19)



Tac

Kii
5

— k03 unuent o6beMHOro paciupenns Hepru Temneparype 15°C, npuruMaemsbIii B
COOTBETCTBHH C TabNuIEeH 3HaUeHUN KOAPPUIIMEHTOB 00BEMHOTO paciiupeHust HedTu x10%,

C'l, YKa3aHHOM B MPWJIOKEHUU 3 K HacTosAmuM I IpaBunam.
[InotHOCTh HeTH, U3MEPEHHAS] APEOMETPOM, TPUBOAUTCS K TUIOTHOCTH MPU HOPMAIbHOU

temmnepatype 20°C 1o TabiumaM coriaacHo JOKYMEHTaM 110 CTaHIapTH3aLUH.

47. Maccy HedTH
m‘g
, KT, IpY U3MEPEHUSIX 00bemMa HEPTH, MPOBOAUMBIX C IOMOIIBIO ITpeoOpa3zoBaTeis pacxoaa
WJIM CUETYUKA KUIKOCTH, U €r0 INIOTHOCTH, ONPEAEISIEMON C TOMOILBIO TOTOYHOTO
peoOpa3zoBaTes JIOTHOCTH, U MOCIENYIOIIEM IIPUBEACHUN PE3YJIbTATOB U3MEPEHUI

IUIOTHOCTH HEPTHU K yCIOBUSAM U3MEPEHUH €ro 00beMa BEIYUCISAETCA 110 HOpMyIIe:
i ol il - vl
my = vn.nampn.lﬁn[l T a(po:[n - T‘Ur;) + ?(Pﬂ"u’n - Pﬁn)]: (20)

IDI(S
hi|
VH.H 3M

— 00beM He(pTH, U3MEPEHHBIH MpU TeMIiepaType U JaBieHnH He(TH B IpeodpazoBaTelie

pacxoaa I CYCTYUKE JKUIAKOCTHU, M3;

il

p Nn.H3IM

— IUIOTHOCTh HE(TH, U3MEPEHHAs IIPU TEMIIEPAType U JaBjIeHUU HEPTU B IpeoOpa3zoBaTee

IUIOTHOCTH, KF/M3;

a
— K03 (PULHEHT 00BEMHOT0 paCIIMPEHHsI HEPTH, MPUHUMAEMbIN B COOTBETCTBUU C TaOIUIIEH

3HaYEHUN KO3()PUIIMEHTOB 00BEMHOTO paCIIUPEHHS HEPTH x103, C'l, YKa3aHHOU B
npusokeHuu 3 k HacTosuwmMm [IpaBunam;

i

T

— Temmeparypa HedTu B IpeoOpasopaTene mioTHocty, °C;
i

P".Il‘n

— Temmeparypa Hed)TH B IpeoOpa3oBaTeNe Pacxoaa Uik CYETUMKE KHUAKOCTH, °C;



£ )

— KO3 PHUIMEHT CKUMAEMOCTH HE(PTH, IPUHUMAEMBIM B COOTBETCTBUU C TaOIHIIEeH 3HAYCHHI

K02 PHUIMEHTOB C:)KUMaeMOCTH HeTH x103, MITa™!, YKa3aHHOUW B MPUJIOKEHUU 3 K
HactosuM [IpaBunam;

Vi)
Ppn

— u30bITOYHOE JIaBlieHue HedTU B ipeoOpa3oBarese mioTHoct, MIla;

1
V"u"n
— u30BITOYHOE JIaBiieHue He(TU B peoOpa3oBaTese pacxoia Uik cueTyuke Kuakoctu, Mlla.

48. Maccy HedTu m 4IL, KT, IPYU U3MEPEHUAX 00beMa HEPTH, MIPOBOJAUMBIX C TTOMOIIBIO
npeoOpa3oBarTeis pacxoja WM CUETYMKA >KUIAKOCTH, W IUIOTHOCTH, ONpPEAEIsIeMON C
MOMOIIBIO aPEOMETPa B COOTBETCTBUU C JOKYMEHTaMH MO CTaHAapTU3AUU B 00BEAMHEHHOM
npobe WM C MOMOIIbI J1TA0OPAaTOPHOrO MJIOTHOMEPA, M IMOCIEAYIOLIEM IPUBEICHUU
pe3yJIbTaTOB HM3MEPEHUH IUIOTHOCTH HEPTH K YCIOBHUSM HU3MEpPEHUH ero obbema
BBIYHUCIIsIETCA 110 (hopMyIie:

I'ﬂi = Vr?:uaup;rf3n [1 +a TI;[ o Tﬂn) g YPV]J {11}

rae
P
— IJIOTHOCTh HE(TU, U3MEPEHHAs B JIAOOpATOPUH MPU TEMIIEpaType
:

, KF/M3;

a
— K03 HUIHEHT 00BEMHOTO pacCIIUPEeHHs HePTH, MPUHUMAEMbI B COOTBETCTBUU C TaOIUIIEH

3HauYeHUN KOA(DPUITMEHTOB 00BEMHOTO paciupeHus: HeTu x10%, C1, YKa3aHHOU B
pwIoXKeHuu 3 K HactosmuM [IpaBunam;

|4

— K03 (DUIMEHT CX)KUMaeMOCTH He(TH, TPUHUMAEMBI B COOTBETCTBUU C TabIWIIeH 3HAUCHUN

KO3 (PUITMEHTOB C)KUMAEMOCTH HeDTH X 103, MITa™!, YKa3aHHOU B MPUJIOKEHUU 3 K
HactosuM [Ipasuiam;

Py
— u30BITOYHOE J1aBlieHUE He(DTU ITPU U3MepeHusix ee oobema, MIla.



B cnydae u3MepeHuil MIOTHOCTH C MOMONIBIO JTa0OPaTOPHOTO IUIOTHOMEpPA €ro
MPUHUMAIOT PABHBIM €JIUHHUIIE.
49. ®opmyisl (20), (21) npuMEHSIOT OpU Pa3HOCTH TEMIIEPATyp MPH HU3MEPEHUSIX

IIOTHOCTU U 00bema Hedtu He 6onee 15°C. [Ipu pasHOCTH TeMIlEpaTyp HIpH U3MEPEHUSIX

IJIOTHOCTH ¥ 00beMa HedTH 6ostee 15°C BBIUMCIIEHNS TIPOBOAT B COOTBETCTBHH € ITyHKTOM
56 Hacrosmux IIpaBui.

50. Ilo kocBeHHOMY CITOCOOY CTAaTUYECKUX M3MEPEHUN U3MEPSIIOT 00BEM U TUIOTHOCTh
He(TH B Mepax BMECTUMOCTH WM Mepax IMOJHOW BMECTHMMOCTH M PEe3YyJbTaThl ITUX
W3MEPEHUI MPUBOIAT K HOPMAIBHBIM yCJIOBHSM WM PE3YIbTAaThl U3MEPEHUHN TUIOTHOCTH
He(TH IPUBOJAT K YCIOBUSIM U3MEPEHUI ee 00beMa.

51. Maccy HedtH
mj.
, KT, TIpY U3MEpeHMsIX o0beMa HepTH B Mepax BMECTUMOCTH M ME€pax MOJIHOH BMECTUMOCTH U
IUIOTHOCTH HE(PTH C MOMOIIBIO TPeoOpazoBaTeis MIOTHOCTH WK B TaOOpaTopuu B
00BEIMHEHHOM UITM TOYEYHOM MPoOe U MOCIIEYIONIEM IPUBEACHUH PE3YIbTaTOB U3MEPEHU N
o0beMa U TIOTHOCTU HEPTH K HOPMAIBHOMY YCIIOBHUIO IO TEMIIEPATYPEe BBIUUCISIOT TI0

bopmyre:

c __ cyFcC
my = pg Vg, (22

rae

Po

Vo

— IUIOTHOCTH ¥ 00heM He(TH, MPUBEICHHBIE K HOPMAILHOMY YCJIOBHIO IO TEMIIEPATYPE;
"¢" — 0003HaUeHKE, COOTBETCTBYIOIIEE TEPMUHY "'cTaTHYECKOe" .

[TnoTHOCTH He(TH, MPUBEEHHYIO K Temmneparype 15°C,
Pis

3 .
, KI/M”, BBIYMCIISIIOT 110 (hopMmyIie:

c _ P {-}3)
P1is ':TLE’ s

riae
C
p}’]EM
— IUIOTHOCTh HEPTH, U3MEPEHHAS C TIOMOLIBIO apEOMETPa B JaOOPATOPUU C TTIOMOLIBIO
apeoMeTpa B COOTBETCTBUH C IOKYMEHTaMU 110 CTAaHJAPTU3ALMHU UIH C TOMOILBIO

Hp€O6paSOBaT€HH IIJIOTHOCTH, KF/M3;



[
CTLS
— ONPAaBOYHBIA KOI(PPUIMEHT, YUUTHIBAIOUIUI BIUSHUE TEMIEPATYPBI HA 00bEM HE(DTH,

OTIpEJICIICHHBIN IS TeMIIepaTypbl HedTH B 1abOpaTOpPUu WIK B Mpeodpa3oBaresie MiIOTHOCTH,
BBIYUCIISIEMBIA B COOTBETCTBUM C JOKYMEHTAMHU MO CTaHAPTU3ALINH.

52. IlnotHocTh HedTH, MpHBEAcHHYIO K TemnepaType 20°C, KF/M3, BBIUUCIIAIOT I10
dbopmyie:

PSo = pisexp[—afs5(1 + 4afs)], (24)

rae
C
p}’]EM
— IUIOTHOCTH HE(TH, U3MEPEHHAs C TIOMOIILI0 apEOMETpa B 1aOOPATOPUU C TTIOMOIIBIO
apeoMeTpa B COOTBETCTBUHM C JIOKYMEHTaMU IO CTaHJAPTU3AIMHU WU C TTIOMOIIBIO

npeodpaszoBaTes MIOTHOCTH, KF/M3;

a
— K03 (PULIMEHT 00BEMHOT0 paCIIMPEHHsI HEPTH, MPUHUMAEMbIH B COOTBETCTBUU C TaOIUIIEH

3HaYEHUN KOA(DPUIIMEHTOB 00BEMHOr0 paclIupeHus: HepTH X103, C'l, YKAa3aHHOU B
npuiiokeHuu 3 k HactosiuM IIpaBunam;

53. O6bem HedTH, IpHUBEIeHHBIH K Temmneparype 15°C,
Vis

M , BBIUHUCIIIOT 110 (hopMyJie:
fs = Vzo[1 + (2Kcr + 1) (Ter — 20)]CTLY, (25)

rae Vo — o0beM HepTH B Mepe BMECTUMOCTH Ha u3MepsieMoM ypoBHe H, ompenemnsiembrii

10 TPaJyUpOBOYHOI TabIKIE MEPH BMECTUMOCTH, COCTaBIeHHOM npu TeMneparype 20°C B
COOTBETCTBUM C JOKYMEHTAMHM IO CTaHJIAPTH3aLMU C YYETOM HU3MEHEHHUS YpPOBHS HeDTH

OTHOCHUTEJIBHO yKa3aTelsd YPOBHS, M, JlaHHBIE TPaAyUPOBOYHBIX TAOJUIl COOTBETCTBYIOT

TEMIIEpAaType CTEHKH MEP BMECTUMOCTH, pasHoi 20°C;

K . — TemneparypHsbiii KO3(QPUIUEHT TUHEHHOTO paclIupeHusl MaTepralia CTEHKH MEpPbI

CT

BMECTHUMOCTH, 3HAUCHUE KOTOPOr0 MPUHUMAIOT PABHBIM 12,5010'6 1/°C st cramy u 1021076
1/0C ni1s GeToHa;
KS — TeMmnepaTypHbId KOdDPUIIMEHT TUHEHHOTO PAaCIIMpEeHUs] MaTepuania CpecTBa

U3MEPEHUN YpOBHS HE(PTU (HApUMep MU3MEPUTEbHOW PYJIETKH C TPYy30M, METPOIITOKA,
ypOBHEMEpa IMOIJIABKOBOTO THMA, OECKOHTAKTHBIM paJapHbIM  YPOBHEMEPOM,



yJIbTPa3BYKOBBIM  YPOBHEMEPOM, BUOPALMOHHBIM CHUTHAJIU3aTOPOM, E€MKOCTHBIM
YPOBHEMEPOM, KOHTAaKTHBIM BOJHOBOJHBIM INpeoOpa3oBaresieM ypoBHsA). Ero 3HaueHus
MIPUHUMAIOT PAaBHBIMU:

JUIst HeprKagetoweil crami — munyc 12,5107 1/°C;
JUISL QIFOMUAHUS — MUHYC 23107 1/°C.
B cinydae HEOOXOAUMOCTH MPHU KCIIONIB30BAHUN YPOBHEMEPOB APYTHMX THUIIOB BBOJST

TeMIIepaTypHbIE MOMPAaBKU K H3MEPEHHOMY YPOBHIO He()TH, NpPU HSTOM 3HAUYCHUE
koaddunrenta Ks npuHUMAarOT paBHbIM HYJIIO;

T'CT

— TeMIepaTypa CTCHKHM Mepbl BMECTUMOCTH, TPUHUMAEMasi paBHOU Temreparype HepTH B

MCPE€ BMCCTUMOCTHU

a
T3

oC;

Y

— TIONTPaBOYHBIN KO (PUITMEHT, yUUTHIBAIOIIUN BIMSHUE TEMIIEPATYPhl HA 00beM HEPTH,
OIPEJEICHHBIN U1 TEMIIEPATypbl HEPTU B MEPE BMECTUMOCTH MJIM B MEPE MOJTHOM
BMCECTHUMOCTH, BBIUHUCIISIEMBIA B COOTBETCTBUH C AJOKYMCHTAMM I10 CTAHIAPTU3AIIHNH.

54. O6beM HedTH, IPHUBEICHHEIH K HOpManbHOU Temmeparype 20°C, BEIUMCIAIOT 110
dbopmyiie:

Vio = Visexplais5(1 + 4afs)], (26)

rae
Vao
— o00beM He(TH B Mepe BMECTUMOCTHU Ha U3MepsieMoM ypoBHe H, onpenensiemslii no

IPalyupOBOYHOI TabIUIIe MEPHI BMECTUMOCTH, COCTAaBIEHHOM npu Temmneparype 20°C B
COOTBETCTBHHU C JOKYMEHTaMH 110 CTaHJIapTU3ALMH C yY€TOM U3MEHEHHUs yPOBHS HEPTH

OTHOCHUTEJIBHO YKa3aTels YPOBHS, M JlanHbI€e TPalyuPOBOYHBIX TAOJIUIl COOTBETCTBYIOT

TEMIIEpAaType CTEHKH MEP BMECTUMOCTH, pasHol 20°C;

a
— ko3(pdunreHT 00bEMHOT0 paciupeHust HeTH, MPUHUMAEMBIN B COOTBETCTBHH C TaOJIUIICH

3Ha4YeHUH KOA(DPUIIUEHTOB 00BEMHOT0 paciiupeHust HeTu X103, C'l, yKa3aHHOU B
puiokeHuu 3 k HacrosmuM [IpaBunam.
55. IInotHOCTH HEDTH MPU MPOBEIACHUU YUETHBIX ONEPAIMil MPUBOIUTCA K MJIOTHOCTH

npu HopMmasbHoit Temneparype 20°C B COOTBETCTBHH ¢ JOKYMEHTAMU 110 CTaHIAPTU3ALMH.



56. Maccy Hedtu
ms

, KT, TIpY IPUBEICHUH TIJIOTHOCTH HE(TH, N3MEPEHHOU B JTa0OPATOPHH, K YCITOBUSIM
M3MepeHHil 00beMa HEPTH B MEPE BMECTHMOCTH HITH Mepe TIOJTHOW BMECTUMOCTH
BBIYUCISIETCA 110 (popMyIie:

m§ = Vooplhy[1 + ket + k) (Ter — 20}][1 + K(TE:I = TCT)]J (27)

Trac
B
— IINIOTHOCTH He(i)TI/I, I/ISMCpCHHaH B J'Ia60paTOpI/II/I apeOMCTpOM B COOTBCTCTBUU C
JOKYMEHTaMH IO CTaHIAPTHU3ALMU [IPU TEMIIEpAType

T
Tp

Kr/mM3;
k — koadpunmeHT 06beMHOT0 paciIupeHus HeTH, MPUHUMAEMBIH B COOTBETCTBUU C

Ta0auIel 3HaueHU K03 HUIIMEHTOB 0OOBEMHOTO paciiupeHus HedTH x103 , C'l, yKa3aHHOU
B MPWJIOKEHUU 3 K HacTosAmuMm [ IpaBunam.
57. ®opmyna (27) mpuMeHsIETCs TIPH PA3HOCTU TeMIIepaTyp
T2
U
Ter

ue 6oiee 15°C.
58. I1o KOCBEHHOMY CIIOCO0Y, OCHOBAHHOMY Ha THAPOCTATHYECKOM IIPHUHIUIIE, MACCy

He(TH
ms

, KT, TIPH I3MEPEHUSIX TUIPOCTATUISCKOTO JABJICHUS CTOJI0a HEPTH B MEpax BMECTUMOCTH
BBIUUCIISIOT 110 hopmyJie:

m$ = 1PS..; (28)

cp*
rae P — rugpocratudeckoe gasinenue croinda Hedtu, [Tackans (nanee — I[1a);

SCp_ CpCaHAA II0aab IIOIICPCUHOIO CCUCHUA HaIlOJIHEHHOM 4acTHu MCPBI BMCCTHUMOCTH,

KBaJpaTHBIN MeTp (1anee — M2);
g — YCKOpPEHHUE CUJIbI TSKECTH, METP Ha CEKYHy B KBajipaTe (najiee — M/Cz).

59. Cpegnroro miomaab Scp, M2, BBIYUCJISIOT 1O (popMyIie:

Vapll+2ker(Ter—20)]
SEP: 20 c:l" CT . (29)




rae V,, — 00beM HedTH B Mepe BMECTUMOCTH Ha H3MepsieMoM ypoBHe H, onpezensemblii

0 TPaJyUPOBOYHOM TabIHUIE MEPHI BMECTUMOCTH, M ;

Kor — TemmeparypHbiii K09G(HINCHT IHHEHHOrO PACIIMPEHHS CTCHKH MEpBI

BMECTHUMOCTH, 3HAYEHHE KOTOPOTO MPUHUMAOT PABHBIM 12,5010'6 1/°C;
T — TemIepatypa CTCHKH Mepbl BMCCTUMOCTH, PUHUMAaeMasi PaBHOI TeMreparype

He(tu B Mepe BMectumocty, °C.
60. Maccy Hedt m0, Kr, IPUHATOTO B MEPY BMECTUMOCTH WJIH OTIYIICHHOTO U3 HEE,
OMPENIEIAIOT KaK a0COJIIOTHOE 3HAUYCHHE Pa3HOCTU Macc HEPTHU 1o hopmylie:

m, = |m; — my,,|, (30)

rae m;, m.

.+ — Maccel HedTH, BBIYHCICHHBIC 0 Qopmyrne (11) B Havame U KOHIE

orepalyy COOTBETCTBEHHO.
61. Maccy HeTTO ToBapHOi HepTH M KT, BBIMHCISIOT 110 (hopmye:

Mg= Mﬁp"mﬁ, {31}

rjae — M6pMacca OpyTTO TOBapHOU HE(PTH, KT}

m,— Macca Oannacra HedTH, Kr, BEIYHCIEMast 110 popmyie:

Wami t Wyt +Whk
100

ms = m X L (32)

rae —W, ¢ MaccoBOe COZCPKaHHUE BOJIBI B TOBAPHOH HETH, %;
Wy 1 —MaccoBoe coJiepKaHHe XJIOPHUCTBIX COJIeH B TOBapHOM Hedrtu, %;
Wiy g — MaccoBoe COACPIKaHMEe MEXaHHICCKHX HIPUMeceil B TOBapHOit HedrH, Y.

62. MaccoBoe cojiep)kaHue BOJBI B TOBAPHOW HE(PTHU OMPEESETCS B COOTBETCTBHH C
JOKYMEHTaMHU [0 CTaHJapTu3aluu. MaccoBoe cojiep)KaHhe BOJbl B TOBapHOW HedTH
U3MEPSETCS C MOMOIIBIO TOTOYHOTO BJIArOMeEpa.

63. MaccoBoe cojep:kaHhe XJOPHUCTBHIX COJIEH B TOBapHOM HEPTH ompenenseTcs B
COOTBETCTBUM C JOKYMEHTaMH MO CTaHJIapTU3aluu. MaccoBoe colepikaHue XJIOPHUCTBIX
coJieil B TOBapHOU He(pTHU U3MEPSIETCS C IOMOIIBIO TOTOYHOTO COJIEMEpa.

64. MaccoBoe coepKaHue MEXaHM4YEeCKUX MPUMeCcel B TOBAPHON HEPTHU ONpeensieTcs B
COOTBETCTBUM C JOKYMEHTaMH I10 CTaHAApTU3alMU. MaccoBOe COepKaHUE MEXaHUYECKUX
npuMeceil B ToBapHON HE(TH U3MEPSAETCS C MMOMOIIBIO TOTOYHOT'O aHAM3aTopa.



65. JlaHHBIM croco0oM ompeaensieTcs Macca HeTU Mo ee 00beMy, MIIOTHOCTH H
TeMreparype B pe3epByapax. O0bemM HepTH ompenensercs ¢ MOMOUIBI0 I'PaJyuPOBOYHBIX
TaOJIUI, CPEACTB U3MEPEHUIN YPOBHSL.

66. JlomyCTUMBII COCTaB CUCTEMbl U3MEpPEHUS KOJIMYECTBAa HE(PTH U Tpeess
JOITyCKAaeMOM MOTPEITHOCTH, UCTIOIb3yeMbIe MTPH 00BEMHO-MAaCCOBOM CTaTHUYECKOM CIIOCO0e
IPUBEJICHBI B IpUJI0KEeHUU 4 K HacTtosmuM [IpaBunam.

67. U3mepenne oObeMa, MJIOTHOCTH W TEMIIEpATypbl HEMTH OCYLIECTBISETCS B
CJIEIYIOLIEM NOPSJIKE:

1) ypoBeHp oOmero oobemMa XKUAKOCTA B PE3epByapax M3MEPSIOT CTALMOHAPHBIMU
YPOBHEMEPAMH WUJIM BPYUHYIO U3MEPUTEIBHOM PYJIETKOM C IPYy30M.

W3mepeHne ypoBHS pyJIETKOM OCYIIECTBIISIETCA B CIEAYIOIIEH MOCIe10BaTEIbHOCTH.

ITpoBepsieTcst 0a30Basi BBICOTA KaK PACCTOSIHUE MO BEPTUKAIM OT JHUINA B TOYKE KacaHUs
rpy3a U3MEPUTEIBHON PYJIETKH 10 BEPXHErO Kpas M3MEPUTENIBHOTO JIIOKAa WU 10 PUCKHU
HaIPaBJSOIIECH MJIaHKH U3MEPUTENIbHOrO JtoKa. [lomyyeHHbIl pe3yapTaT cpaBHUBAETCS C
M3BECTHOM (MacmoOpTHOM) BEIWYMHOW 0a30BOM BBICOTHI, HAHECEHHOM Ha pe3epByape. Eciau
6a3zoBas Bwicota (HO) oTnmuaercss or monydyeHHOro pesyibrara Oosee, yeM Ha 0,1 %,
HE0OXO0MMO BBISICHUTH IPUYUHY U3MEHEHHs 0a30BOI BBICOTHI M YCTPAHUTB €€.

Ha nepuoa, HeoOX0QuMBIH 7151 BBISCHEHUS! U YCTPAHEHUs IPUYUH U3MEHEHUs 0a30BOI
BBICOTBI, pa3pelaeTcsi U3MEPEHUs YPOBHS HE(TH MPOBOIUTH MO BHICOTE ITyCTOTHI pe3epByapa

JleHTa pyJneTKu ¢ Tpy30M MEUIEHHO OIyCKAeTCs O KacaHUs JOTOM JHUIIA WK OOPHON
TIUTHL (TIPU HAJIUYHMH), HE OTKJIOHSAS JIOT OT BEPTHKAJbHOIO IOJOKEHUS, HE 3aJeBas 3a
BHYTpEHHEE 00OPYJOBAHUE M COXpaHss CIIOKOWHOE COCTOSIHUE MOBEPXHOCTU HedTH, Oe3
BOJIH.

JlenTa pyJIeTKHM NOJAHUMAETCA BBEPX CTPOr0 BEPTHUKAIBHO, HE CMEIas €€ B CTOPOHY,
4TOOBI N30€KaTh UCKAKEHUS JIMHUU CMauMBaHUs HA U3MEPUTEIHHOMN JICHTE.

OTtcuyeT 1o JIeHTe PyJEeTKU MPOBOAUTCS A0 | MuumMMeTpa (J1ajnee — MM) cpaszy moclie
MOSIBJIEHUS] CMOYEHHOM YaCTH JIEHTHI PYJIETKH HAJl U3MEPUTEIBHBIM JIFOKOM.

JI1st u3MepeHust BBICOTHI IMyCTOTHI PYJIETKA C TPY30M OIyCKAETCsl HUXKE YPOBHS HE(TH.
[lepBolii oTcueT (BepxHuUii) OepeTcs Mo pyJieTKe Ha YPOBHE PUCKHU IUIAHKUA 3aMEPHOTO JIFOKA.
Jliist o0erueHus U3MepEeHusl U pacyeTOB BBICOTHI IMyCTOTHl PEKOMEHIYEeTCsl IPU IIPOBEICHUN
U3MEPEHUs COBMEIIATh OTMETKY LIEJbIX 3HAUEHUU METpa Ha IIKaje PYJIETKU C PUCKOU
IUTAaHKW 3aMEPHOro JIIOKa. 3aTeM pyJieTKa MOJHUMAETCs CTPOro BBepX Oe3 CMEIleHHUs B
CTOpPOHBI U OEpeTCsl OTCUET Ha MECTE CMOYEHHOM YacTH JIEHTHI (WK J10Ta) HEPTHIO (HUKHUN
OTCYET).

BricoTa mycToThl HAXOIUTCA KaK Pa3HOCTh BEPXHETO U HUYKHETO OTCUETOB IO PYJIETKE.

VYpoBenb HeTH B pe3epByape ONpeAesseTcs BBIUUTAaHUEM MOJyYEHHOTO 3HAaYEHUS U3
NacHOPTHOM BEIMYUHBI 0a30BOM BBICOTHI (BHICOTHOTO TpadapeTa) /sl JAaHHOTO pe3epByapa.



N3mepenne ypoBHs o01iero o0beMa KUJIKOCTH B Ka)XJAOM pe3epByape MpOBOIAUTCS
nBaxpl. Ecnu pe3ynbpTaThl U3MEpeHU OTiauMYaroTcs Ha 1 MM, TO B KayecTBe pe3yibTaTa
U3MEPEHUS YPOBHS MPUHHUMAETCS UX CpefHee 3HaueHue. Eciau monmydyeHHoe pacxoKIeHue
u3MepeHui 0osnee 1 MM, U3MepEHUs IOBTOPSIOTCS €I1Ie IBAXK]Ibl U OEpeTCs CpeliHee MO TPEM
Hanbosee OJIM3KUM U3MEPEHUSM.

3areM 1o TpaayrpoOBOYHON TabIUIIE HA TaHHBIA pe3epByap BHIYUCISIETCS 00U 00BEM
KUJKOCTH B pe3epByape.

JlenTy pyneTkH 10 U MOCIe U3MEPEHUN HEOOXOIMMO MPOTEPETh MIATKOM TPATIKOW HACYXO.

N3MepeHne ypoBHsS MOATOBApPHOW BOJBI B pe3epByapax MPOBOAAT MPHU MOMOIIU
BOJIOYYBCTBUTEIIBHOM JIEHTHI WJI MTACTHI B CJIECAYIOLIEH MOCIEA0BATEIBHOCTH.

Bo104yBCTBUTENBHYIO JICHTY B HATSHYTOM BHJI€ NMPUKPEIUISAIOT K MOBEPXHOCTH JIOTA C
JBYX MPOTHUBOIIOJOKHBIX CTOPOH.

BonouyscTBuTeNnbHYI0 NacTy HaHOCAT TOHKUM (0,2+0,3) MM Ha MOBEPXHOCTH JIOTA
MOJIOCKAMH C JIBYX MPOTHUBOMOJIOKHBIX CTOPOH.

PyneTka ¢ 710TOM C BOJOYYBCTBUTEJIHHOW NACTON WM C TPUKPEILUICHHOU
BOJIOYYBCTBUTEIBHOM JICHTON MIPH ONPEIEICHUH YPOBHS MOATOBAPHOM BOJBI BBIACPKUBAETCA
B pe3epByape HENOJBM)XHO B TE€YEHHE 2-3 MHHYT, KOIJAa BOJAOYYBCTBUTEIBHBIM CIIOW
MOJIHOCTBIO PACTBOPUTCS U TPaHb MEXTY CIOSMU BOJbI U He(pTH OyAeT pe3KO BbIJEICHA;

2) u3MepeHue YypOBHS NOATOBApHON BOJBI B pe3epByape MNPOBOIMUTCS B
MOCJIEIOBATEIbHOCTH, OMIMCAHHOW B MOAMYHKTE 1) HACTOSIEro MyHKTA.

N3mepenue ypoBHs MOATOBAPHOM BOABI HEOOXOJIWMO MOBTOPUTH, €CJIM HA JICHTE WJIU
nacTe OHO 00O3HAayYaeTcsl HEYETKO, KOCOM JMHUEH WM Ha HEOJMHAKOBOM BHICOTE C 00eux
CTOPOH, YTO YKA3bIBAET HAa HAKJIOHHOE MOJIO)KEHHE JIOTA MPU BBIIIOJIHEHUH U3MEPEHHIM.

Pa3mbITas rpaHb SABISETCS CIEICTBUEM OTCYTCTBUS PE3KOM I'DAHMIIBI pa3jiesia MEXy
BOJIOM ¥ HE(THIO M CBUJIETEIBCTBYET O HATMYUU BOJOIMYJIBCUOHHOTO ciiosi. B aTOM ciyuae
HE0OXO0MMO U3MEpPEHHE MOBTOPUTH MOCJE OTCTOS U PACCIOEHUS SMYJIbCHH.

N3mepuB ypoBeHb MOATOBAPHON BOJBI C MOMOUIBIO BOJIOYYBCTBUTEIbHON JEHTHI WU
NacThl, IO TPAAYUPOBOUYHOM TaOIHIIE PE3EPBYapOB HAXOIAT 00BEM MOATOBAPHON BOJIBI.

N3mepenue ypoBHsS HEPTH U MOATOBAPHOM BOBI MPU HEOOXOAUMOCTH MPOU3BOAUTCS
APYTUM CIOCOOOM, HAIPUMED, MPU OMOLIH 3JIEKTPOHHBIX PYJIETOK.

Jnist onpenenenus GakTUIECKOTO 00beMa HeTH HYKHO U3 00beMa, COOTBETCTBYIOIIETO
YPOBHIO HallOJIHEHUS pe3epByapa, BHIYECTh OOBEM MOATOBAPHOU BOJIBI.

[Tpu oTbope 00BeAMHEHHOM POOBI CTAIIMOHAPHBIMHU TPOOOOTOOPHUKAMU B OJIUH TIPUEM
OMPENENSAI0T CPEIHIO TeMNeparypy HeTH MyTeM U3MEPEHUs TeMIEPATyphbl 3TON MPOObI
TEPMOMETPOM.

[Ipu oTbOpe ToueuHbIX Mpobd TemMrepaTypa HePTH B Mpobde onpeensercs B TeueHue 1-3
MUHYT TIOClie 0TOOpa MpOoOBI, MPU 3TOM MEPEHOCHON MPOOOOTOOPHUK BBIACPKUBACTCS Ha



YpOBHE 0TOMpaeMoii MpoOsl HE MeHee S MUHYT. TepMomMeTp morpy atot B HeTh Ha TIIyOUHY
, YKa3aHHYIO B TEXHUYECKOM TACIOPTe HA JTAHHBIA TEPMOMETP, M BBIICPKUBAIOT B MPOOE 10
MPUHSTHUS CTOJIOMKOM PTYTH TTOCTOSTHHOTO TTOJIOKEHUSI.

CpenHsis TeMrieparypa He(TH pPacCYUTHIBACTCS IO TEMIIEpAaType TOYCUHBIX IMPOO,
HCITIOJIB3YsI COOTHOIIICHUE TSI COCTABICHUS 00BETUHEHHOMN MPOOBI U3 TOUCUHBIX.

[Tpr HEOOXOAUMOCTH, TEMITEpPaTypy HE(YTH U3MEPSIOT IPeodOpa3oBaTeIeM TeMIIepaTyphl,
BXOJISIIIIAM B COCTaB IMEPEHOCHOTO TJIOTHOMEpPA, C OJHOBPEMEHHBIM H3MEPEHUEM TIFIOTHOCTH
WJIM DJIEKTPOHHBIX PYJIETOK C OJJHOBPEMEHHBIM U3MEPEHHEM YPOBHSI.

68. Macca OpyTTO HE)TH B pe3epByape BhIUUCIACTCS MO PopMyIie:

Mgp = Ve X py X 1073, (33)

rne
P

H — IJIOTHOCTh He()TH Mpu TemMmeparype u3MepeHus: oobeMa B pe3epByape, KI/M°;
V. — o0bem HedTH, M, OTIpEeNIeTICHHBIN M0 TPaAyUpOBOYHON TabiuIle pe3epByapa B

COOTBETCTBUHU C pPE3yJbTaTaMH HU3MEPEHHUs OOIIEro YpPOBHS JKHUIKOCTH B pe3epByape B
COOTBETCTBHH C MOAMYHKTOM 1) myHkTa 67 HacTosmux [IpaBui u ypoBHs MOATOBaApHON BOBI
, U3BMEPEHHOW B COOTBETCTBUM C MOAMYHKTOM 2) myHKTa 67 Hactosmux IlpaBui,
BBIYMCIIEHHOH 0 popmye:

Vu = Kpx (Vx - VB), (34)

rae Kp — monpaBouHbIit koapuimeHT Ha n3MeHenre oobemMa HeTH VHB 3aBUCUMOCTH
OT TEMIEPaTyphbl CTEHKH Pe3ePBYapa;

Vi — o001t 00beM KUIKOCTH, M3;

VB — 00beM BOJHI, Mo,

69. Ilpu oTkauke pe3epByapa 00beM CAAHHOM MapTUU HEPTH ONpeesieTCs] KaK pa3HuIla
MepBOHAYAJILHOIO 00BheMa U 00beMa OCTaTKa B pe3epByape.
Ecnu npu usmepenun oObeMa ocTaTka TemIepaTypa B pe3epByape OTINYAETCS OT

TeMmIepaTypbl He)TH B MOMEHT U3MEPEHHUS NEePBOHAYaIbLHOro yposHs Ha £ 2°C, 10 00beM
CcIaHHOM HEe(TH BRIUUCIISIOT 1O hopMyJie:

Vi = Vi1 — Vg X B & (tl _tz}]: (35)

rae Vi~ 00beM He(Ti 10 Havata OTKAYKH, H3MCPCHHBII IPU TeMIIepaType tl,M3 ;

t M3;

VH2- 06bem ocTaTka, U3MEPEHHBIN TTPU TEMIIEPaType, 2



— KO3 puIHEeHT 00BEMHOT0 PACIIMPCHNUST HEPTH IPH TeMIepaType t,, IPHHIMACMbII B

COOTBETCTBHHM C MpUIIOKEHHUEM 3 K HacTosimuM [IpaBuiiam.
Macca caanHoii naptuu HedTH Bhruncisgercs no gopmyde (33), rae 3HadyeHUe MIOTHOCTH
He(TH ONPEAEIACTCS JUISl TEMIICPaTypsI t .

COOTBETCTBEHHO, NpU IpUemMe HePTHU B pe3epByape O00bEeM NPUHATON HePTU
BBIYHUCIIsIETCA 110 (popMyIie:

Vi = Vi — Vg X [1+a X (t; — )], (36)

rae Vy,— 00beM He(Th B pe3epByape 110 OKOHYaHHH MPOLECcCa 3aKauKU 1 OTCTOsI HedTH,
3.

b

M3MEPCHHBIN IIPU TEMIIEpaType t,,M

a
— KO3 puIHeHT 00BEMHOT0 PACIIMPCHUsT HEQTH PH TeMIepaType t,, IPHHIMACMbII B

COOTBETCTBHHM C MpUIIOKEHHUEM 3 K HacTosimuM [IpaBuiiam.
[1noTHOCTB HE(TH B 9TOM ClTy4ae ONPECISICTCS IPU TeMIepaType t, .

70. HpI/I KOCBCHHOM CHOCO6€, OCHOBAHHOM Ha THUAPOCTATHYCCKOM IIPHUHIUIIC, MACCY

HedTH mcz, KI, TIPU U3MEPEHUSX THAPOCTATUYECKOTO JAaBJIEHUs CTon0a HedTH B Mepax

BMCCTHMOCTH BBIYUCIIAIOT I10 (1)0pMy.II€:

ms =§PSCP, (37)

rae P — rugpocrarudeckoe gaBiaeHue croiada Hedru, Ia;

Scp_ cpeansA miomanb ImornepeyYHoro CCUCHUA HAIlOJIHEHHOM YacTH MCPBI BMCCTHUMOCTH,
2

M5
2
g — YCKOPEHHUE CUJIBI TSKECTH, M/C”.

2

CpeaHroro II01a b Scp, M“, BBIYUCIISIOT IO (popMyIIe:

_ Uzoil-!'z'lic]'(TCT—zﬂ
cp H

S 1 (38)

e Vo, — o0beM He()TH B MEpe BMECTUMOCTH Ha U3MepsieMoM ypoBHe H, ompenensemMbrit
3

.
5

10 TPayuPOBOYHON TaOIUIIE MEPHI BMECTUMOCTH, M

KCT — TeMmmepaTypHbIi Kod(h(DUIUEHT JTUHEHWHOTO PACIIMPEHUS CTEHKU MEphI

BMECTUMOCTH, 3HAUEHUE KOTOPOT0 MPUHUMAIOT paBHbIM 12,5 X 10'61/°C;



T — Temreparypa CTEHKH MEpbl BMECTUMOCTH, IPUHUMAEMasi paBHOW TeMIeparype

CT

nedtu B Mepe BMectumocty, °C.
Maccy nedtu m,, KT, MPUHATON B MEpPY BMECTHUMOCTH WJIM OTNYILICHHOW U3 HEe,

OTIPEIEISIFOT KaK abCOMI0THOE 3HAYCHUE pa3HOCTH Macc HedTH 1o dhopmyie:
m, = |m; — my,,|, (39)

rae mg, m., , — Macchl HeTH, BBIYHCICHHBIC IO Gopmyre (19) B Havane u KOHIE

orepalyy COOTBETCTBEHHO.
Maccy Hedtu

mg

, KT, TIpH ©3MEpEeHUsIX o0bemMa HeTH B Mepax BMECTUMOCTU U Mepax MOJIHOW BMECTUMOCTHU U

IJIOTHOCTH HE(THU € MTOMOIIIBLIO MpeoOpa3oBaTelisi INIOTHOCTH WJIU B TaOOpaTOpUU B

00BEIMHEHHOW WITM TOUYEYHOU MPoOEe 1 MOCIIETYIONIEM IPUBEACHUH PE3yIbTaTOB H3MEPEHUI

o0beMa U TUIOTHOCTH HEPTH K HOPMAJILHOMY YCJIOBHIO MO TEMIIEPATYPE BHIYUCIISIIOT IO

bopmyre:

m; = po Vg, (40)

rue
C
Po.
C
Vo
— IUTOTHOCTh ¥ 00heM HE(TH, PUBEICHHBIE K HOPMAJIBHBIM YCIIOBHUSAM I10 TeMmepartype (

o0o3HaueHue "¢ COOTBETCTBYET TEPMUHY "cTaTudeckoe").
[Ipenensl OTHOCUTENBHOM MOTPEIIHOCTH M3MEPEHUH Macchl HE)TH NMPU KOCBEHHOM

croco0e, OCHOBAaHHOM Ha TUPOCTATUYECKOM TIPUHITUIIE, BBIYUCIISIOT TTO (JopMyIIe:

Sms = il,lJﬁPz + 8K2 + (K¢ — 1)25}12 + 8N2, (41)

Trac
&P
5H
— OTHOCHUTCIIbHBIC ITOT'PCITHOCTHU I/IBMepeHI/Iﬁ THAPOCTATUYCCKOI'O JaBJICHHUA U YPOBHA HCqJTI/I,

%o;

6K



— OTHOCHUTEJIbHAS TOTPEIIHOCTh COCTaBJICHUS TPATyUPOBOYHON TAOIUIIBI MEPHI BMECTUMOCTH
, Y.
[Ipenensl OTHOCUTENBLHON MOTPEIIHOCTA U3MEPEHUM MacChl He(PTH TpU MPOBEACHUU
YYETHBIX ONepanuii
c
Smg,
(y .
, %, BBIUUCIISIOT IO (hOpMYyJIaM:

SmS, = il,l\jl:ni%cf +mm"—?c.2 + 8N2, (42)

i+1

e JSPE + 8K2 + (Ky; — 1) 8HZ;

rae
2 2 1Y sy2
Civa = \{SPHl + 61{i+1 & (Kq:i e 1) SI_ii+13
rac
6h
8P41

— OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHI THAPOCTATUYECKOTO AaBICHMUS,
COOTBETCTBYIOILIME U3MEPSEMBIM YPOBHSIM HAOJHEHUS MEPHI BMECTUMOCTHU
H;

Hi+1

, %.

OTHOCHUTENbHBIE MOTPENTHOCTH M3MEPEHUN BEIMYMH, BXoasuue B Gopmyny (42),
ONpPENETAT C YYE€TOM HHCTPYMEHTAJIbHOW W JPYTUX COCTABJISIOMIMX IOTPEIIHOCTH
U3MEPEHUI MacChl HEPTH.

3HayYeHUs MPEIETOB IOMYCKaeMOW OTHOCHUTEIBHON MOrPEIIHOCTH U3MEPEHUN MacChl
HedTH, omnpenensembie 1Mo Gopmyie (42), He NMPEBHIIAIOT 3HAYEHHH, YCTAHOBJICHHBIX B
nyHkTe 16 Hacrosmux [TpaBui.

ITaparpad 4. Onpenenenne MacChl HETTO HeTH

71. Ilpu y4eTHBIX OTeparusx Macca HeTTo HedTu onpeensercs no Gopmyie:

My = Msp — m = Mg, X (1—%) (43)

rie m — Macca Oanmiacta HeTH, TOHH;

w

— MaccoBasi J0Jis BoJibl B HepTH, %0;



mn
— MaccoBasi J0JI1 MEXaHUYECKUX TpuMecei B HedTu, %

mHC
— MaccoBasi J0JIsl XJIOPUCTHIX cojieil B HedTH, %o, BEIUUCIEHHAS TTO (popMyIIe:

w,. = 0,1 XX "%. (44)

rae (pc — KOHIEHTpalus XJIOPUCTBIX COJled B HEPTH, MIJUIUTPAMM Ha KyOMYEeCKUit

nenuMeTp (nanee MF/)IM3) (rpamMmM Ha KyOM4ecKuil MeTp (n1anee F/M3));

P

— IUIOTHOCTh HEQPTHU NIPHU TEMIIEPATYPE ONPEEIEHUS MAaCChl OPYTTO HEPTH, Kr/M>.
Ecnu onpenensiercs He MaccoBasi, a 00beMHas 10Ji1 BOJbl B HE(PTHU, MACCOBYIO OO
BBIYUCIISIIOT MO (popMmyIie:

w, = ¢E:p36, {:45)

rae
Pe

— oO0bemMHas 101 BOABI B HEDTH, %,

Ps
— IUIOTHOCTH BOJIBI IPU TEMIIEpAType onpeenacHust oobeMa Hedtu, Kr/m3.

ITaparpad 5. OdopmieHue pe3yIbTaTOB H3MEPEHHIHA

72. Pe3ynbpTaThl U3MEpEeHUN 00beMa MO0 U3MEPUTENbHBIM JTUHUSAM, 00beMa M0 CHUCTEME
U3MEpEHHs KOJIMYecTBa HETH U MacChl OPYTTO HE(PTH 3aMKUCHIBAIOT B KypHaJe perucTpaliu
MOKa3aHUI CPeJCTB U3MEPEHHUI CUCTEMbI U3MEpPEHMs KoiandecTBa HedTH popmMa KOTOPOTO
NpUBEJEHA B MNPWIOXKEHUU 5 K HactodamuMm [lpaBunam, cuuThiBas ¢ JUCIUIES WIIA
ANEKTPOMEXAHUYECKUX CYETUMKOB YE€pE3 UHTEPBAJIBI BPEMEHH, YCTAHOBJIEHHBIE B IOTOBOPax
Ha MOCTaBKy He(TH, a TaKXKe IIPU KaXKJ0i OCTAHOBKE M BO30OHOBJICHUY MEpEKauKy HePTH.

73. Pe3ynbTaThl U3MEPEHUN INIOTHOCTH, TEMIIEPATYPHI, COAEPKAHUS BOJIbI, XJIOPHUCTHIX
CoJIe, MEXaHUYECKUX MPHUMECEH, JaBJICHUS HACBIIIEHHBIX IMAapOB, a TakKe IJIOTHOCTD,
MPUBEJCHHYIO K HOPMAJIBHBIM YCIOBHSIM U3MEPEHUS, U IPYTUE TTOKA3aTeNN KauecTBa HEPTH,
OTpe/IeIeHHbIE JOTOBOPHBIMU OTHOILICHUSMH MEX]y CAAIOIIeH 1 MPUHUMAIOIIEH CTOPOHAMH,
3aHOCAT B MACMOPT KauecTBa HEPTH.



B cnydae mpuMeHeHMs NMOTOYHBIX aHAJIU3aTOPOB KayecTBa HE(PTH, pe3yJbTaTbl
BBIBOJISATCS HA MIEYATAIOIIEE YCTPOMCTBO C MHTEPBAJIOM BBIJAYM PACTIEYATOK, YCTAHOBIEHHBIX
CHAONIEN U MPUHUMAIOIIEW CTOPOHAMMU.

74. JlIokyMeHTbI, yKa3aHHbIE B MyHKTax 72, 73 Hactosuux [IpaBui, BexyTcss B OyMakHOM
BHJIC U (UJIM) HA AJIIEKTPOHHBIX HOCUTEIISX.

IIpunoxenue 1
k IIpaBunam usmepenns
1 B3BEUINBAaHUSA HE(PTH, TOOBITON
HEZIPOIIOJIb30BATENEM Ha yUaCTKE HEMP

PexoMeHyeMEIi COCTaB CHCTEMEI H3MEPEHHA KOIMIeCTBAa He(PTH U mMpeIeiibl Oy CKaeMOH
MOTPEIHOCTH ¢ IPUMEHEHHEM NPAMOro JUHAMHIECKOT0 CIocoba

HaumeHnoBanue cpencts

H3MepeHuu u
obopynoBanus, Bxoaanmx IIpemen OIYCKaeMOM
Ne n/mt PyA oo pe nony [Ipumeuanue
B COCTaB CHCTEMBI  IOTPELIHOCTH
U3MEpPeHHs KOJIHYEeCTBa
HedTH
1 2 3 4
OCHOBHBIE  CpellcTBa
1. H3MEepeHUu " - -
o0opynoBaHue
2. Maccomep +0,25 % -
3. Manometp Knacce Tounoctu 1.0 -
4. OunbTp - -
5. 3aaBIKKH - -
6 IMpo6o3abopuoe
’ YCTPOMCTBO
7 I[Ipo6ooTOOpHHK
' aBTOMATHYECKHUH
g [Ipo6ooTOOpPHEI KpaH IS
’ PY4YHOro 0TOOpa MPoOkI
9 brnok  ynpaBieHus
’ poGOOTOOPHUKOM
JlomoIHUTENbHBIE
10. cpeacTBa M3MEpPEHHWH W - -
00opynoBaHue
11. Maccomep pe3epBHBII +0,25% -
12. Maccomep xkoHTponbHBIH  + 0,20 % [Ipu HaMU4MU IO IPOEKTY
[Ipeo6pa3oBarens
13. NaBICHUSA Ha +0,6 % -
HU3MEPUTENBHOM JINHUU
14. [ToTHOMED +0,3 Kr/M> -
+ 0,1 % (abcomoTHas
15. Bnaromep [Ipu HaMUYMU IO IPOEKTY

eIMHHMIIA)



IIpeob6pa3oBarens

0,
16. temnepatypsl B Onoke +0,2°C -
U3MEpPEHUN NapaMeTpoB
KauecTBa HePTH
IIpeo6pa3oBarens
aBieHHs B OJOKe
17. 8 g +0,6 % -
U3MEpEeHUH MapameTpoB
KauecTBa HePTH
YcrpoiicTBo 00paboTKH
18. P P +0,05 % -
nHpoOpManuu
19. Perymnsarop naBnenuns - -
20. Perynstop pacxona - -
71 Jatuyuk  KOHTpoOJs

3ara3oBaHHOCTHU

JlaTuuk KOHTPOJIS HATUYHS
22. - [Tpu HANMUYMHK IO TPOEKTY
cBOOOIHOTO Ta3a

YcrpoiicTBO s
HU3MEpEHUs] OCTAaTOYHOTO

23. - [Ipu HanMU4UMK 1O MPOEKTY
razocozepxaHus (

PacTBOPEHHOTO Ta3a)

[IpeobpaszoBaTenu
0,
24. TeMIepaTypHsl Ha +0,2°C -
HU3MEPUTCIIbHBIX JIMHUAX

[punoxenne 2
k I[IpaBunam uzmepenus
W B3BEIIMBAaHUS HETH, JOOBITOM
HEJIPOII0JIb30BATENIEM Ha y4acTKe He/Ip

dopma

Vaer Hetl)’m IIPpH OTKIIOHCHHUAX H OTKa3aX CPCACTB mMepeHnﬁ CHCTEMBI UBMCPECHHSA KOJIMICCTBA

He(TH

CucreMa n3MepeHHs KOJInYecTBa He(pTHU BKIIOYEH B pabOTy
"o 2  romas 4acoB

[IpencraBurens NpeanpusATHS CIAIOMIEH CTOPOHBI

(bamuust, UMsi, OTYECTBO (MIPU €T0 HATUYKH))

1. ITopsinok y4era He()TH MPU OTKIIIOUEHUSX UM OTKa3aX CPEACTB U3MEPEHUN
1 000pyZ0BaHMs, BXOJSIIMX B COCTAB CUCTEMbI H3MEPEHUS KOIMYeCTBa HEPTH,
MIPUBEJEH HIKE B TaOIUIIE:

Yyer HedTH TO
CpenctBa n3MepeHuii Yuer HedTH IO  CHUCTEME M3MEpEHUs

n 0o0opynoBaHUS €3EpPBHBIM KOJINYECTBa HE(PTH C
pY > |Pesep ¢ Yuer HehTH ™O
Ne /m MOJIBEpPTafoIuecss  CpeacTBaM OTHOBPEMEHHBIM .
. ... PEe3epBHOI cxeMe
OTKJIIOYEHHUSIM ¥  H3MEpPEHUH U PEMOHTOM (3aMEHOI1)
OTKa3aM 000pyI0BaHHIO OTAENBHBIX

3JICMCHTOB



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

2 3

[IpeobpazoBarenu
pacxona

OubTpHI +
CrpyeBsimpsiMaTenu  +

3aIBUXKKHU (
3aJBHKKH c
JJNEKTPONPUBOIOM,  +
HIApOBBIE KpaHbl C
3JIEKTPOIPHUBOJIOM)

ManomeTpsl

Perynstop naBnenus

Perynsarop pacxona

IIpeobpa3oBarenu
JIABJICHUS

[IpeobpazoBarenu
TEMIIEPATypPbI

brok wusmepenunt
nmapaMeTpoB
KayecTBa HepTH

ITpeobpaszoBarenn
TUIOTHOCTH TIOTOYHBIC

+

[IpeobpazoBatenu
BA3KOCTH IOTOYHBIC

[IpeobpazoBarens
BIIATOCO/ICPKAHUS
TTOTOYHBIN

[TpeobpazoBateinb
coJiecoepxKaHus
MIOTOYHBIN

[IpeobpazoBaTens
cepocoiepKaHus
MMOTOYHBIN

[IpeobpazoBarenu
JaBJICHUS

TepmomeTpbl

HupkynsnuoHHbIe
HAaCOCBHI

ITpo6ooTbopHHK
ABTOMATHYCCKUIT

Pacxonomep

KoHTponbsHOE
yCTpOHCTBO
3ara3oBaHHOCTH

+

+ (Ipu BO3MOXKHOCTH

py4HOTO
peryJIHupoBaHuUs
Tpebyemoro
JTABJICHUS )

+

+



+ (mpu HaIU4YUHU

+ (IpU OTCYTCTBUU

BTOPHYHBIX
. pE3EpBHBIX W
YcrpoiicTBO npubopos
+ (opu HaIU4UH . BTOPHYHBIX
22. 00paboTku npeoOpa3oBareneit
PEe3epBHOrO) npubopos
nHpOpMAIN pacxoma  HWIH .
npeoOpazoBaTenei
3JIEKTPOMEXaHUYECK
pacxona)
UX CYETYHUKOB)
Bropuunsie npudops
23. npeoOpazoBarenu +
pacxona
24 Cymmupyomui 4
’ npubop
YcrpoiictBo 1o
KOpPPEKTHPOBKE
ko3 punreHTa
)5 npeobpa3oBaHus N
’ TYpPOHHHBIX
nmpeobOpa3oBarenen
Pacxo/I0B MO Pacxomy
U BSI3KOCTH

IIpunoxenue 3
k [IpaBunam usmepeHus
1 B3BEeIIMBaHUS He(PTH, JOOBITOM
HEJIPOIOJIb30BaTeIeM Ha yJacTKe HeIp

TabOnuma 35a9eHni k03¢GGHUIueHTOB 00HEMHOTO pacIIMpeHnsa HepTH x103, c1

[Inote Temneparypa Hedru, °C

0CTE,  (.005- 5,00- 10,00-
499 9,99 14,99

15,00-
19,99

20,00-
24,99

25,00-
29,99

30,00-
34,99

35,00-
39,99

40,00- 45,00-
44,99 49,00

50,00-
54,99

55,00-
59,99

KI/M

815,00-
819,99
0

820,00-
824,99
0

825,00-
829,99
0

830,00-
834,99
0

835,00-
839,99 0,879
0

0,923 0921 0920 0918 0916 0914 0912 0,910 0,908 0,906 0,904 0,902

0,911 0910 0,908 0,907 0,905 0903 0901 0,899 0,898 0,896 0,893 0,891

0,900 0,899 0,897 0,896 0,894 0,892 0,891 0,889 0,887 0,885 0,883 0,881

0,890 0,888 0,887 0,885 0,883 0,882 0,880 0,878 0,876 0,874 0,873 0,871

0,878 0,876 0,875 0,873 0,871 0,80 0,868 0,866 0,864 0,862 0,860

Tabnuma 3Ha9eHni K03()()HUIUESHTOB CKUMACMOCTH HEDTH x103, MIIa’l

Temmneparypa nedru, °C



ITnors 0,005- 5,00- 10,00- 15,00- 20,00- 25,00- 30,00- 35,00- 40,00- 45,00- 50,00- 55,00-
octe, 4,99 9,99 1499 19,99 24,99 29,99 3499 39,99 44,99 49,00 54,99 59,99

Kr/M>

815,00-
819,99 0,767 0,781 0,795 0,810 0,824 0,838 0,852 0,866 0,880 0,894 0,908 0,922
0

820,00-
824,99 0,754 0,768 0,782 0,796 0,810 0,824 0,838 0,852 0,865 0,879 0,892 0,906
0

825,00-
829,99 0,742 0,755 0,769 0,783 0,797 0,810 0,824 0,837 0,851 0,864 0,877 0,890
0

830,00-
834,99 0,730 0,743 0,757 0,770 0,784 0,797 0,810 0,823 0,837 0,850 0,863 0,876
0

835,00-
839,99 0,718 0,732 0,745 0,758 0,771 0,784 0,797 0,810 0,823 0,836 0,849 0,861
0

IIpunoxenue 4
k IIpaBunam usmepeHus
1 B3BEUIMBAaHUA HE(PTH, TOOBITON
HEJ[POIOJIb30BaTENIEM Ha YUACTKE HENIP

PexomeH/TyeMBIii COCTaB CHCTEMEI H3MEPEHN KOJIMIEeCTBA He(TH U mpeensl HOImyCKaeMOo
IOrPEIHOCTH, HCIONB3yEMEIE IIPH 00BEMHO-MACCOBOM CTaTHIECKOM crrocobe

HanmeHoBaHUE CpPeACTB H3MEPECHUM
u 00OpYyHOBaHUS, HCIOIB3YEMbIX
npu 00BEMHO-MaCCOBOM
CTaTHYECKOM CIIoco0e

Ne n/m IIpenen nomyckaeMoi MOrpeIHOCTH

PesepByapsl cTajnbHbIE
1. TOPHU30HTAIbHBIE IIIHHIPUIECKUE -

BMECTHMOCTEIO OT 100 M 1o 200 M

PesepByapsl CTaJbHbIE
2. BEPTUKAIbHBIE LWIMHIPUYECKHUE -
IIPY U3MEPEHUN 00beMa JKUIKOCTH

PeszepByapsr  xeye300€TOHHBIC
LUTHHIPUIECKIE

YpoBHEMEpPHI CTAalMOHAPHBIE WIH

PYJIETKH M3MEPUTEIbHBIE C TPY30M,
M3MEpUTENs MeX(a3zHOro ypoBHS (
AIEKTPOHHAS PYJIETKA)

+4 MM

[InoTHOMep nabopaTOpHBIN wIN
s. HEPCHOCHOW MJIM apeoMeTPhl C & | gxr/m°

LICHOU JeneHus mKaisl 0,5 Kr/M>

TepmomeTpsl nin npeoOpa3oBaTeH

+0,2°C
TEeMIIEpaTypbl

JlaTuuky  TMAPOCTAaTUYECKOIO
JIaBJICHHUS



8. ITpoGooTbopHUKH -

9. CucTeMbl THIPOMETPUPOBAHUS
IIpunoxenue 5
k IIpaBunam usmepeHus
1 B3BEUIMBAaHUSA HE(PTH, TOOBITON
HEJPOII0JIb30BaTeNIeM Ha yJacTKe Heap
®dopma
XKypran

Pperucrpanvm MOKa3aHUH CpEaCTB HSMCPCHHﬁ CHCTEMBI U3MECPCHHA KOJIMYCCTBA HC(I)TH

Cucrema n3mepenus konuuecta Hedptu No

(axumoHepHOE 00IIECTBO, TOBAPUIIECTBO C OIPAHUYEHHON OTBETCTBEHHOCTHIO,
palioHHOe He(TenpoBOIHOE yIpaBieHue, HepTerazoa00bIBaOIIEEe YUPEKICHUE
u HedTenepepadaThIBAIOIIUI 3aBO)

[Ipeanpusarue (Bnageneir)
IIpremo-caaToYHbIN ITyHKT

XYPHAJI
perucTpanyy NOKa3aHWi CPEACTB H3MEPEHHI CHCTEMEI H3MEPEHU KOJIMIEeCTBa HeTH

Pesynprarel u3MepeHuit

o0beMa M Maccel OpPyTTO
Py Cpennss Cpennee

HeTH (mokazaHus pum
Bpewms, yacos . KonuuectBo TEMIIEpaTypa papieHHE 3a
ycTpoiictBa 00paboTKu €4aH!
, MUHYT HedTH Hedpru 3a HHTEpBAI,
nHpopManNH 178)078 o
unrepsai, °C Mlla
BTOPUYHBIX TNpHUOOPOB
peoOpa3oBartess pacxo/a)
Macca OpyTTo B B
Nen/m Jlara 00BeM, M° PYTTO| 6nem macca
HePTH Oiroke O1oke
B B
nu3Me nu3me
mpeod “p mpeod up
eHUH eHUIt
HadaJl OKOHY TT Pa3oB azoB
Gpyrr P napam P napam
(6] aHHuC Hayall Hayall 0 aTelIc aTeie
KOHel[ KOHEI[ > €TpoB €TpoB
0 He(i)TI/I pacxo pacxo
Kayec Kadec
aa aa
» TOHH TBa TBa
HepTH HepTH

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Hroro 3a cMeny macca 6pyTTo HepTH (ITPOMHCHIO)

Nroro 3a cyTku macca OpyTTo He(TH (IPOMUCHIO)

Omnepatopsl NPEANPUITHS, CIAIOMIETO HEPThH
Cnan cMeny

(bamuiust, UMsi, OTYECTBO (MPU €ro HATMYKHM)) (TTOATTHUCH)



[Ipunsn cmeny

(bamuiust, UMsi, OTYECTBO (MPU €ro HATMYKHM)) (TTOATHUCH)
Omnepatopsl NPEANPUSITHS, MPUHUMAIOIIETO HEPTH
Cnan cmeny

(pamumms, uMsi, OTYECTBO (IIPHU €T0 HATHYNH)) (TIOITUCH)
[Ipunsn cmeny

(bamuinust, UMsi, OTYECTBO (MPU €ro HATWYKH)) (TOATUCH)
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