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HacToamiii cTaHTAPT pacmpocTpaHIeTCd HA SHepreTIecKue THIPABIHIYeCKHE TYPOUHH, AKKYMYTTH-
PYIOTIHe HACOCH ¥ HACOCH-TYPBUHH (Hajlee — TMAPOMAIIHHK), yeTaHoBIeHHKe HA I'DC 1 TADC.

CTaHIapT yCTAHABIMBACT MPABHIA M METOIL! MPOBCACHUS HATYDPHBIX NPHEMOYHBLIX MCIIBITAHMH TS
onpeneiIcHus MOITHOCTH, pacxona M KIIJl Ha ycTAHOBMBIIMXCH PEXMMAX, 4 TAKXKE JaBICHHH M YdCTOTH
BpallleHNsT HA TIEPeXOTHRIX PeskUMAaX.

TpeboBaHMA HACTOALICTO CTAHIAPTA ABIHIOTCH 00L3aTCILHBIMH.

TepMHUHEI, IPHMeHAeMEE B HACTOAIIEM CTAHIAPTE, 4 TAKXKe 0D03HAYSHHA W eMHMHUIH (hH3HTeCKHX
BEJIMYHMH MPHUBCICHL! B IPHIOKCHUH 1.

1. OBIIUE ITIOJIOKEHNA

1.1. HaTvpHBIe HCOHTAHHSA THIPOMAIIHHE IIPOBOIAT 1A OIICHKH CTeIICHH COOTBETCTBIA JOCTHTHY -
THIX SHEPreTHYCeCKHX XapaKTePHCTHK YCTAHOBIECHHKM B TEXHHYECKOM 3aTaHHAH.

PexoMeHIyeMbIil 0ObeM rapaHTHil M3TOTOBHTEINS IPHBEICH B IPHIOXKCHUH 2.

1.2. HeodxomquMocTh B 00BeM HATYPHBIX MCHHTAHAA THIPOMAIIHH ONPEIe/IIIOT MO COMMACOBAHIIO
MEIKIY M3TOTOBHTCIEM H IOTPCOHTEIICM.

1.3. HaTypHBIe HCHIBLITAHHA BEKIIOYAKT B cedd, KakK IPaBHIO, M3MEpPCHHA 3HAYCHHI VISIBHOM
SHEPTHI, PACXOIa, DNEKTPHISCKON HIH MEXaHHIeCKOH MOIHOCTH, YACTOTH BpAaIleHHsI H OIpeIelcHIe
K03 QHITHEHTA TONTe3HOTO TeHCTBHA.

1.4. TIpH TPOEKTHPOBAHHH THUIPOCTAHIIHA HEOOXOIMMO ODECIIEMHTh BO3MOXKHOCTL TIPOBEIEHIS
HATYPHHBIX HCIIEITAHAI H peaTH3aIMH MCTOIOB M3MEPESHHI, KOTOPHIE TODKHE OBITE ITOMTHOCTRIO OXapaKTe-
PHU30BaHHE B TEXHHIECKOM 3aTaHHHM HAa CO3JAHHE THIPOMAIIHH.

1.5. IIpH HeBO3MOXKHOCTH OOecIleUeHHMS YCTAHOBICHHBX B TeXHHYSCKOM 3aJaHHH YCIOBHI MpoBe-
IeHHAS HATYPHBIX HCOBITAHHA THIPOMAIIHH NPHEMOUYHEIMH HCIBTAHHAMH CISIVET CUIATATL MOTETBHEIS
HCIIBTAHHL.

2. TIOJITOTOBKA Y1 OPTAHMBAIINA UCTIBITAHWI

2.1. IloTpebuTens IOIDKCH OIPEIeInTh BpeMs MPOBEIcHHS HATYPHBIX HCIIHITAHHH, YIHTHIBAS PEKH-
ME pabOTH THOPOCTAHIIMH M YCIOBHA N0 Hamopy. HaTypHble HMCHBTAHHS TOCKHE OBITH NPOBSICHE B
TeUeHHe IMeCTH MECsIEB MOocTe MepeTaTH THIPOMAIITMHE MOTPeBHTENI0, eCIN MHOE He MPeIyCMOTPEHO B
TeXHIIECKOM 3ATAHHIL

3a 2 Mec mO HAYaNA HATYPHEIX HCTHITAHHI BCe HeoOXOTMMEIE TAHHEE (YepTeXM, TOKYMEHTH,
TCXHHYCCKHE 3aIaHHsd, MAclopTa M OTYCTH IO YCIOBHAM HSKCIDIYATAIIHH) ITODKHE OBITh TCPCIaHEl B
PACTIOPSDKeHHE OPTAHU3AINH, OTBETCTBEHHOH 34 MPOBLIeHe HATYPHEIX HCITRITAHWIA.

2.2. IlporpaMma M MeTOOHKA IPOBSICHHA HATYPHEIX HCIEITAHHI paspabaTHBAIOTCA OpraHH3anceii,
OTBETCTBEHHOMH 32 MpoBedeHNe HATYPHBIX HCIIRITAHMI, W COTMACOBHBAIOTCS ¢ H3TOTOBHTEIEM H TOTPEBH-
TeleM.
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2.3. TIporpamMmMa HATYPHEIX HCOLITAHMI, KaK MPABWIO, TOCKHA YIHTHBATE CIETyIOIIEe:

1) ecmu B TeXHHYCCKOM 3aMaHMH YCTAHOBICHO DONee YeM ONMHO 3HAYCHHUC YICTBbHON SHEPTHH, TO
HEODXOOHMO YCTAHOBHTH, IMPH KAKOM 3HAYCHHH HIIH 3HAYCHHAX YICIBHOH SHEPIHH OYIYT BHIIOIHATBECS
HATYPHBIC HCITEITAHWA;

2) BEIDOP KOHKPETHHIX THAPOMAIIHH JIIS MPOBETSHUST HATYPHOTO WUCTRITAHHST TIPOBOMST TI0 COTNA-
COBAHHIO MEKIY TIOTPeDUTEIeM 1 M3TOTOBHUTENCM,

3) 10JDKHO GBITh YCTAHOBJICHO KOMHMMECTBO TOYEK IUTAHA SKCIICPHMEHTA (PEXMMOB PaboThl THIPOMAIIIH-
HEI) M KOJIMYECTBO OMETOB B TOYKE IDIAHA. KOnM4ecTBo peXXMMOB 3aBHCHT OT CYIIHOCTH M O0BEMA rapaHTHiH
H OIPEICISeTCA PYKOBOTHUTEICM HCIBITAHHS MO COTJACOBAHHIO C H3TOTOBHTEIEM H IOTPEOUTEIICM.

2.4. Ecnu onpelglicHHE MOIIHOCTH, OTIABASMOR TYPOHHOH HIH MOTpedIsSeMOR HACOCOM, IPOBOIST
C IIOMOIIBIO I'EHEPATOPA WIH JSKTPOIBHIATENA, TO 3TOT TEHEPATOP WIH 3JEKTPOIBHTATENE H X BCIIOMO-
TaTeIbHOE O00OPYIOBAHNE JODKEH IIPOMTH COOTBETCTBYIONINE HCIBITAHHA. M3TrOTOBWTEIH THIPOMAIINH
UMeeT TPABO MPHCYTCTBOBATE HA TAKHX HCHHTAHHAX. 3aBepeHHAsA KOIMA IIPOTOKOJIOB HCOBITAHHIT M
PACUYETOB JTOLKHA OBITH TepelaHa M3TOTOBHTEND THAPOMAIMHHE. ECIH 3TH pesyabTaThl OTCYTCTBYIOT, TO
IS MIPENBAPHTENBHEIX PACYSTOB XAPAKTEPHCTHK THIPOMAIIHHE! MOTYT OBITE HCIIONB30BAHBEl FapaHTHPO-
BaHHEIC 3HAYCHHA MOTEPh TeHepaTopa (IBHTATCIIT).

2.5. PyKoBOIHUTeNh HUCMHEITAHHI COBMECTHO C TIPEICTABHTSIAMH IIOTPEOHMTENST H H3TOTOBHUTEISI MO
HAYAIA MCIIBITAHUI MOOBEPTAeT OCMOTPY THAPOMAIIHHY H HCHHITATEIBHOE 0DOPYIOBAHHE.

OCMOTD IODKEH IOOTBEPIHTE:

- KOMIIIEKTHOCTE MEXaHMIEeCKOT0 0DOPYIOBAHMA H €r0 COOTBETCTBHE TEXHHUISCKOMY 3aTAHHIO;

- TpAaBAIBHOCTE TPATVHPOBKH MOKA3AHWH IIKAM OTKPRITHAM JIOMATOK HATIPABIIIONIETO AIIApaTa 1
(unm) nonacreil patodero Koseca (B CIy4de IOBOPOTHO-JIONACTHRIX THAPOMAIIMH) HIM OTKPBITHAM COIEN
H Ie(hIEKTOPOB H NMPaBHIBHOCTE COOTHOWIEHAA OTKPRITHH. IIIKaIbl JOJCKHE! 00SCICYHBATE TOCTATOYHYIO
TOYHOCTE OTCUSTA M JOCKHE OBITH JOCTYIIHEI I HAOMIOICHNA Ha MPOTEKCHIH BeeX HCIIRITAHMIL,

- OTCYTCTBHE MOCTOPOHHMWX IIPEIMETOR B BOTOBOIAX;

- OTCYTCTBHE M3HOCA Ha 0CO00 BAXKHEIX JETANAX, 0COOEHHO KABHTAITHOHHHIX MOBPEKICHUH padoTiny
KOJIEC, HAIPABIHIONHX JTONATOK, COIET WIH IPOYHX ISTAICH MPOTOYHOH 4aCTH M (MIH) NOBPEKICHHS
KoJel JTa0OMPHHTHLIX YIUIOTHEHHH, KOTOPHEE MOTJIH OBl OKA3aThk CYIIEeCTBeHHOE BIUsAHKe Ha KILJI;

- TIPaBHJIBHOCTE BRITIOMHCHHS H PA3MCIICHHSA BCeX OTBOJOB JABICHHS, MBS30METPHICCKHIX H COCTH-
HAIOIIHX TPYOOK M OTCYTCTBHE B HUX MOCTOPOHHHUX MPEIMETOB.

2.6. o nycka rEOpOMAIlIMHE CIRAYeT IIPOBECTH TOYHBIC H3MEPEHHS 2IeMEHTOB MPOTOYHOH YACTH,
PACTIONOKEHHBIX MEXKIY H3MEPHUTSILHBIMH CEUSHITIMH.

HomxHA ORITE ONIPeNeNeHA TIABHAS PeMepHAd OTMETKA, OT KOTOPOoi OYVAYT OTCUNTHBATE YPOBHI. Bee
MPOMEKYTOUHBIE OTMETKH (OTMETKH KOHTPOMIBHEIX TOUEK) CUCTEMEl H3MEPEHUS YISTRHOH SHEPTHH MTOIXK-
HEI OBITH OTHHBEIHPOBAHEI M IPHBA3AHEL K ITIABHON penepHOi oTMeTKe. Bee OTMETKH TOJDKHEI OCTABATRCS
HETPOHYTEIMH IO TEX MOP, IIOKA HE DOYIET NMPHHAT OKOHYATCIBHEIH OTYET 00 MCIETAHHAX.

2.7. Bce mpHOOPH, BKMIOUAA 3ASKTPHICCKHE H3MEPHTEIBHHEE TPAHC(HOPMATOPH, TODKHEI HMETH
TeHCTBYIONIHIT JOKYMEHT O TIOBEPKEe WIH TOLKHE OBITH OPOTPATYHPOBAHE HA MECTe Meped UCITETAHHEM.
Ecnmu rpanyMpoBKa MpoBedeHAa B MECTe HCIETAHMA, TO €8 MPAaBHIBHOCTE JOKHA OHITE MOOTEEPIKICHA
PYKOBOIHTEICM HCHHTAHKHA. Bce HeoOXOIMMBbIE TAHHBIS II0 MOIPABKAM H I'PaIyHPOBOYHEIE KPHBLIE
MNPHMEHSCMELX IIPHOOPOB JOCKHE! OBITE IIPESICTABICHEl 10 HAYANA ACIIEITAHHA.

Ilocne 3aBepllicHHA HMCIIBITAHHA JOJDKHE! OBRITE IIOBTOPCHEI TPAIYHPOBKH IIPHOOPOB, paHee IMporpa-
TYHPOBAHHBIX HA MECTE MCIBITAHHA, €CIH HHOS HE OTOBOPSHO B IPOrpaMMe M METOIHKE HCIIBITAHHI.

2.8. IlpH mpoBelcHHWH HATYPHHIX WCOEITAHHH BeIyTCd MPOTOKONE HCIBITAHHI, KOTOPHC TOLKHED
COITEPKATH:

- CTAHITHOHHEIA M 3ABONCKOH HOMEPA KAKTOH MCIEITYEMON THIPOMAIITHHET;

- 33aBOICKHE HOMEPA IPHAOOPOR, 4 TAKXKE IPYTYI0 HHOOPMALWK, HEOOXOTHMYIO IS HICHTH(OHKAIHA
BCEX IIPHOOPOB H MECT MX PACIIONOXCHHAS,

- 3AITMCH TIOJIOKSHMI BCEX MIII C COTDIAMH, JOMAcTel pabodero Koxeca W (MIIH) JIOMATOK HATPARIA-
IOINETO ANNAPATA;

- 3aIMCH TMOKAa3aHMI HA KAXKIOM HM3MEPHTESIBHOM MOCTY M MOMEHTH CUMTEIBAHHS TOKA3AHMI;

- TIOAMHMCH HAOMIOmaTeNeH;

- MeCTO 7S MOAIHCH PYKOBOOUTENS UCTIEITAHHAI.

2.9. TlokazaHud BCeX NMpHOOPOBR (PHKCHPYIOT OTHOBPEMEHHO II0 CHTHAILY PYKOBOIHTEIS HCIIEITAHHA.
YacToTy M KOJIHYECTBO OTCYETOB ONPEHCIACT PYKOBOIWTEND HCIIRITAHHA.

2.10. o oKOHYaHHSA HCIIETAHHSA IIPOTOKOIE TOJKHB OBITE IMPOBEPEHBI H 3aBH3HPOBAHEI IIPSICTA-
BUTEIIMH TIOTPESOUTENS M U3TOTOBHATENI H IPYTHX YIACTBYIOIINX B HCIIEITAHUN OPTAHM3AITHIA.
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Iocne 3aBepllieHHsT HATYPHEIX HCIIBEITAHWNA B TeUeHHE JBYX THEH Bce HCIBITATEIBEHOE 0DOPYIOBAHNIE
M THIPOMAIIHHB MOTYT OBITh HPETOCTABICHBI Vs OCMOTPA 110 TPeGOBAHMIO MO0 3aHMHTEPECOBAHHOR
CTOPOHK! WIH PYKOBOTHTEIST HCIBITAHHS.

2.11. Kak norpedHrelb, TAK W H3TOTOBHTEIL MMEST IIPABO NOTPeOOBATh JONOIHHUTSILHEE HCIIBITA-
HHA, SCIH BO3HHKAKIOT CIIOPHEIC BOIIPOCH II0 CYIICCTBY IIPOBOIHMEIX HCIIREITAHNI, TasKe Mocie NOIy9cHHT
OKOHYATETBHLIX PE3YAbTaTOB. B 5TOM cioydae IIpeTeH3HH H3IATAIOT MHUCBMEHHO C VKAa3aHHEM BeCKHX
TIPHIHH.

3. OIIPEJAENEHHE XAPAKTEPUCTHUK 'l TPOMAIIIVHBI
B YCTAHOBHBIHIEMCSI PEXKVIME

3.1. JIns ompedeleHHI PACX0TA, MOIIHOCTH, VISIEHOM »Heprini Bogbl, KIIJ, 9acTOTH BpallleHHdI 1
MOTEPE SHEPTHH MOTYT UCTIONB30BATECA METOIH, VKA3AHHEE B MPUIOKeHUIX 3—6. B iporpamMMe HATYPHEIX
WCIBITAHAH HOJGKHEL OBITE YCTAHOBICHE KOHKPETHBIEC METOMEL OIIPEICICHUAS XapaKTePHUCTHE.

3.1.1. Onpeaenenre KIIJI BKIOYAST COBMECTHBIC M3MEPEHHS PACXOAA, YACIBHON 3HEPTHMH BOJIHI,
MEKTPHYSCKOU HIIH MEXaHMYCCKON MOIIHOCTH W 9aCTOTH BPAaICHUS.

Homyckaetcst onpenenerne KIT/] TepMoImHAMITIECKUM MeTOIOM (CM. TIpHIOKeHHe 15).

IIpr npoBeneHUH HATYPHEIX WCIIBITAHWE gorryckaeTcs onpenencHne KIIJT mo pesyneraTam HHIEKC-
HEIX WCTIEITAHWH.

3.1.2. Jlns oneHKH MOMIHOCTH MOTOKA HEOOXOIMMO 3HATH VICABHYIO SHEPTHIO BOJILI M MACCOBHIH

AcXO[ Yepes KOHTporaeHoe ceveHne Ha CBJ, npy 3ToM yun-
P P P A, i OcHOBHEIC 3ABHCAMOCTH PR 72 = 71, = const

THIBAIOT: p
1) MOCKOTBKY MACCOBBRIH pacxod wepe3 KOHTPOMBHOE

ccucHre Ha CB/l MOXCT oTIHYATLCA OT PACcXOda Yepes M3Mce- 1

PHUTENBHOE CEUEHHE, BCE TIPHTOKH H OTBOIEI BOTE H3 CHCTEME 5, E=£,p =const

MEXITY STHMH CCIeHHAMH, He CBI3aHHEBIE ¢ HOPMATBHOM paboToi o £sm,

VCTAHOBKH, BO BPeMsI MCTIRITAHHS TODKHBI OHITE TEPEKPHITHL. R g’:;

Ilonpaska AP, y4uTHIBacT OTOOPH MOLIHOCTH IIOTOKA,
HEOOXOIHMEIE IS HOPMANBHOH pPadOTEl THIPOMAIIHHEL.

Ilpu onpeneneHnn sHaka nonpaskn AP, (mmoc win a
MUWHYC) CIENyeT YIECTh: 3

- KdKoe H3MeHeHHWe (YMeHBITIeHHe HIH YRBeTHUeHHE) f L4
MOIIHOCTH TIOTOKA TIPOWCKXOOUT MEXKIY KOHTPOJABHEIMH H H3- ¢
MEpHTENBHEMHI cedeHuaMu Ha CBJ1 u CH/; :

- MCHOAB3YIOTCA JTH OTGOPH MOIMHOCTH IIOTOKA A %
obecTieue HAST HOPMATREHOM padOTE THAPOMAITTMHEL,

2) s OLEHKH NONPABKH AP, HYXHO 3HaTb MacCOBLIH
pacxod OTBOIUMOH HJIM IIOJBOIHMONH BOIEI H COOTBETCTBYIO- 4
1IHe yaedbHEIE SHESPTHH BOIH, KOTOPHIE MOTYT OTIHYATECSA OT
VASTHEHOM SHEPTHH BOJK B THIpoMainwHe (F), ocobeHHO B
MHOIOCTYIICHYATEIX THIPOMAIIMHAX. Emin  Egp £sp Emax £

CHelnMalbHBEE MSMEPEHHS PACXOToB IId ONpedclIeHHS
MOTIPAaBKH AP), KaK MpaBHIO, He MPOBOIAT, TAK KaK OTOOPHI
BOIHI, 00CCIeUNBAIONIIE HOPMATLHYIO pa8oTy THIPOMAIITHHE,
WMEIOT KOHKPETHOE HA3HAYEeHWe (HANMPHUMED T OXJIAKICHHS
MOTIMUTHAKOB), TO3TOMY COOTBETCTBYIOINIHNE MOTEPH MOIITHOC-
TH IIOTOKA JIETKO DPACCYHTEHIBAIOT;

3) nns onenku KITJ mpu mpuMeHeHWH TepMOTHHAMH-
YECKOI'0 METOHA ONPEISIcHAC THIPABIHYSCKOR MOIIHOCTH HE
TpedyeTcs. OOHAKO PACXO BOAE HA BCIIOMOTATSIBEHEIE HYKIE
HEOOXOIHMO YIHTHIBATE (CM. MIPHIOKCHHE 15).

s M3MepeHHS HMHICKCA pacxXolld Leaecoo0pasHo HC-
MOJIB30BATE ITBA MCTOOA (CM. TIPHICKCHHC 15).

3.2. Jnda rpadH4ecKOro IpeacTaBIcHAS Pe3yIbTaTOB HC-
TNBITAHHI B BHIC KPHBOH IUTAH SKCICPHMEHTA TODKSH COIep- 4 — DeryTMpyeMas Typ6uHa: 6 — HeperyTupye-
X4Th He MeHee IMecTH TodeK (cM. dept. la). Kaxmag Touka Mg TYpOIma; 6 — HACOC
KPHUBOH ABIACTCA PE3YALTATOM OJHOTO HIH HECKOMBKHX OIEI-

TOB (CcM. MpumokeAne 1). Yrcao HADTIOAeHHH TIPH H3MepeHUH Yepr. 1

Prusu Q)

L3 Qe
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BO BpeMs ONHITA 3aBUCHT OT MPHMEHEHHOTO METOTA M3MEPEHHST, HO TIPH UCITOMb30BAHIH TOKA3EIBAIOIIIX
H3MEPUTEIBHBIX IIPUOOPOB B TEYEHHE OIIBITA JOJLKHO OBITh 3allMCAHO HE MEHEe IIITH HOKA3aHWH s
BO3MOKHOCTH TOCTENYIOMIeH CTATHCTHYECKOH 00paBoTKH pes3yahTATOR (CM. TIPHIOKEHHS 8 1 9).
IlpumMep miana SKCnepHMEHTa MPHUBEICH B Tabm. 1.
HIHTEIbHOCTE ONEITA JOJDKHA OLITE OOMHAKOBA I BCEX TOYCK IDIAHA.

TMMpumeganue.

Ilpu onpenesleHyy pacxona METOYHEIM METOLOM (T. €. METOLOM H3MEPEHNsS BPEMEHH IIPOXOKICHNS 3a1aHHOIO
PACCTOIHMA KAKUM-THO0 HHAHKATOPOM, HATIPUMEP KPACHIIHM BEIIECTBOM) AMHTETBHOCTH OMBITA MOKET CYIIECTREHHO
M3MEHHTHCA B 3aBUCHMOCTH OT PAcXo/a.

B stoMm cIydac HCJIECOOﬁpaSHO PETYIIHPOBATH NMPOJOJDKUTECIIBHOCTE MHTEPBAA MEXKITY HAOMIOTeHUSIMI
TdK, 4TOORl KAXKIOS H3MCPCHHC COICDXKAIIO OJMHAKOBOC YHCIO HaﬁﬂmﬂeHHﬁ, HO HC MCHCC ILATH.

HpI/I NIPpHMEHEHAN METOHA THIpPOYIApa 3almucCh JUATPAMMEBEL 3aBHCHMOCTH JABICHMA OT BPCMCHH
HAYHHAKOT 4CpE3 15 ¢ mocie nocnemHero HAGIIOICHH.

Taonnmoma 1

IIprMep MIAHA ACHBITAHNIA B TEPMHHAX TEOPHH [LIAHAPOBAHAA JKCIEPHMEHTA H 00PAGOTKE 3KCOEPHMEHTAIBHBIX JAHHBIX

IIman SKCIICPIIMCHTA
Hamaerrosarme Homep Yeosus onwTa YLCIO OmEL HarmieHoBane Mopma
OLepan Wk TOYKII (TIapaMeTpeI a3
TOB B TOUKE pesyibTara IpeacTaBIeHIsT
COBOKYITHOCTEI wiaya (T. e. PEIIMA) [waa (meo orepaIi PesYITHTATA
OIICpaImI PeKIIMa
pa60T1>1 TOYEK 3KCIIE-
MALHED) H Aq DPHMEHTA)
1 Hcnerranms: Hamprmep 8|  Pesyiaerar wemeita-| TaGmeia 3HaCeHMiT
(aTOGEI 307171 WITH KPUBAS 3ABHCHMO-
Oy IHTh CTH (DUBHIECKIX BeTi-
KPHBYIO) YHUH (XapaKTepHCTHK)
1.1 Ommrr 1 1 ) Ay 1 Onmitaoe 3pagenne | Touka xpusoli
1
1.1.1 Hamepenue 1 Pesynerarsr mamepe-|  Yncio
YOETIBHON SHEePrHl [o- HHS (M3MepeHHOe 3HA-
TOKA BOIBI: qeHne)
- mepeoe HabmoOAe-
HUE TP M3MEPEHIH;
- Bropoe HabGmone-
Hite;
- p-¢ HabIoneHe
1.1.2 Hamepenue Pesyierar  mamepe-| Yncio
pacxona BOIBL: HHS (U3MepeHHOE 3HA-
- mepsoe HabmAE- qeHne)
Hile
................. Pesynerar Habmoae- Yucno
- p-e HabmwaeHre Hus (MoKazaHue mprdo-
pa, 3anich PErucIpii-
pyioiiero npubdopa)
1.2, Onur 2 M T o 2 I, Ay 1
2

3.3, OmpemeneHAe XAPAKTEPHCTHK THIPOMAITHHE TIPOBOISIT OTHNUM M3 IBYX cITocodoB. Cmocod A —
B KLKIOH TOUKe IUIaHA SKCMEPHMEHTA MPOBOIAT OIHH OIHIT, IO PE3YAETATAM KOTOPOTO CTPOST KPHBYIO
skcnepumMenTa. Criocod B — B 0JHOH MM HECKONBEKHX TOUKAX MIAHA KCMePUMeEHTA MPOBOTAT HECKOIEKO
OIIBITOB.

ITpu npuMeHeHUK cocoba A MepOH Ka4ecTBA U3MEPEHUH ABISIIOTCA OTKIOHCHHS MHIMBUIYAIbHEIX
TOMEK OT KPHBOH HAWIYYIIETO MPUOIIDKCHHUS.

IIpu mpumeHeHHH crnocoba B Mepol KadecTBa ABASIOTCS OTKIOHEHMS Pe3YIBTATOB OTIEMBHEIX
OTIBITOR OT CpeTHeapH(METHIECKOTO SHAUEHH.

Ecmin B TexHMYeCKOM 3aTaHWH YCTAHOBIEHO MakcuManbHoe 3HaueHue KIIJ, To HeoOXonumble
YCIOBHA OITHITOB (PEXUMHBI MCTTRITAHHH) YCTAHABTHBAIOT TIOCHE TIPeTRAPUTENEHEIX MHIEKCHRIX MCTIRITAHMI.
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3.3.1. Cnoco® A NMpHMEHIIOT, KOTTAa HeoDXOIHMO MOIYIHTE PII KPHBHIX IIA PAsTHIHBEX PEXHMOB
pabOoThl WA KOTJa YCIOBHSI OMBITA HE MOTYT MOJIEPKWBATHCS MOCTOSHHBIMH TOCTATOYHO JTATETEHOE
BpEMSL.

B niporpamme ycTaHABTHBAIOT:

THATA30H PEXXWMOB 3KCIUIYATAITHN, B KOTOPOM HEOOXOIUMO TIPOBECTH HCTTHITAHS;
THCI0 U MOPSNOK TTPOBEICHUST OIMKITOR;

YacTOTY BPAIICHUS W IIOJNIOXCHHE PETYIHPYIOIMAX OPraHOB TMIPOMAIITHHEI,
HeOOXO0TUMOCTE MPOBENCHAST TOMOMHUTETEHEX WHICKCHRIX MCTIBITAHWI.

3.3.2. Cnocod B NpHMEHSIOT, KOIMIA YCIOBHE ONBITA MOTYT TOJIEPXHBATBCS IMOCTOSHHEIMH B
TCYCHHE IJIHTEIBHOTO BPEMEHH, TOCTATOYHOIO A8 ONPEICICHMS XapaAKTePHCTHK THIPOMAIIHHEL B 3a0aH-
HBIX PEKUMAX pabOTHL.

B onHoii 1 TOI Xe TOUKe MIaHA SKCTIEPUMEHTA JOKHO ORIThE MPOBEICHO HE MEHEE MSITH OTIRITOR.
B pasHBX TOYKAaX IIaHa PKCIEPUMEHTA JODKHO OBITH MPOBEICHO OMHHAKOBOC KOJIHYECTBO OINBITOB.

B nporpamme ycTaHaBIHBAIOT:

- YHCIO H MOPANOK ITPOBEICHUS OIEITOB;

- YMACTOTY BPAIICHUS W TIONOXEHHE PETYIUPYIONHX OPTAHOB;

- HEOOXOIMMOCTB MPOBEACHHAA IOTONHHATEIBHEX WHICKCHBIX UCIBITAHWAH.

3.4. g TypOWH IBOWHOTO PErYTHPOBAHMA ONPEISISIOT ONTHMAIBHOE COOTHOIIEHNE MCKITY OTKPBI-
THSMH TONATOK HATIPABISIIONIETO aNllapaTa i YITIaMH YCTAHOBKH JlonacTeil paboyero Koneca. ONTHMATBEHOE
COOTHOTIEHHWE OTIPENEISTIOT MyTeM TPOBEICHHSI OMBITOB MPH TITTH WK OOTBITIEM YHCIEe OTKPEITHIH TOTIATOK
HATIPABISTIONIETO aNnapara Ui KakIoro (PMKCHPOBAHHOTO YI7Ia YCTAHOBKHM JMomacTed pabodero Koieca.
OnTUManbHOE COOTHOIISHWE OMPENENTIOT THO0 MO Pe3yIbTATAM MPEeTBAPHTETHHEX WHIEKCHEX MCTHITA-
HHH, THOO II0 Pe3yIbTaTaM ONpeleiicHHMd adcomoTHoro sHadeHus KILI.

3.5. McneTaHMg HAcOCOB BHIIOMHAKT IIPH KOMOWHAIIMA 3HAYCHWU OTKPBITHH HAIPaBIgIOLICTO
ANTAPATA W YTTIOB YCTAHOBKM NoMAcTel pabovero Koieca, YCTAHOBIEHHOW B TEXHHYCCKOM 3aTaHu. Jmg
HACOCA ABOHHOTO PETYIWPOBAHWS ONTHMANEHOE COOTHOIIEHWE MEXKIY OTKPEITHSMH HAIMPABISIONIETO
anmapara M YrilaMH YCTAHOBKM JIOTACTSH padodero Koleca OMNPelNeIsioT B COOTBETCTBHH ¢ M. 3.4. Jlng
obecretde HAsT HEOOXOTUMETX YCIOBHE OMEBITOB MOMyCKACTCS TIPUMCEHATE M3MEHEHHWE PACX0NA TTYTEM JIPOC-
CEeTHUPOBAHHUA W (M) M3MeHeHHe YACTOTH BpAIeHHS.

3.6. Jlng UCKITIOUCHHS BIIHAHAA KONcOAHMI M3MepACMOM BeIMIMHE HA TIOKA32HHA H3MCPHUTCIBHEIX
MIPHUOOPOB IIPH KOJNeDaHWAX 3HAYCHWH W3MEDPIEMOW BENWYHMHEL ¢ 4acToTod Oonee 1 I'm mpuMeHSAIOT
TUHEHHOe TeMThpoBaHHE.

Pe3ymBTaTH OMEITA CIMTAIOT HEOIOCTOBEPHBIMH, €CIIH B MPOIECCe BEHINOMHEHHUS OMBITA MPON3OIILIO
pe3Koe M3MCHEHHC 3HAYCHHS M3MEPACMOM BCIHYHHEL

PesynbTaTel ONBITA CYMTAKOT TOCTOBEPHBIMH, €CIAH B IIPOIECCE BHITIONHEHHS ONBITA W3MCHCHMS
3HAYECHUH OTIpeTeNsseMbIX BETMIHH HE TPEBRINATH:

- IS MOIDHOCTEH — + 1,5 % cpenHero 3sHAYCHNA;

- A YASNBHOH THAPABIHYICCKON HepTHl — + 1 % cpemgHero 3HaUeHHS,

- JUIA YACTOTHI BpallieHus — + 0,5 % cpefHero sHAYeHH.

3.7. Bo BpeMs OIBITA OTHOWICHHS CPETHWUX 3HAYCHWH YIECTBHOH TWipaBiudcckoil sHepruu F u
TACTOTH BPAIICHHST # K COOTBETCTBYIOIMM 3HAYCHWSIM, YCTAHOBICHHEIM B TEXHHICCKOM 3aTAHWH (ESP "
nsp), IIOJDKHEI HAXOIWTHCS B IMpelelax:

E=(08,..... 1,2) Esp;
n=(09...... 1,1) ng,
Orromenne #/NE TOWKAO HaxomuThes B npenenax (0,97, ..., 1,03) - nSp/\!ESp.

IIpuBegeHHe Pe3YIBTATOB OMBITA K 34JaHHHKIM YCIOBHSAM HPOBOISAT B COOTBETCTBHH ¢ MPHIOXKEHH-
em 11.

3.8, Hdna peakTHBHOHM TYpOMHEI KABHTALHMOHHBIA 3anac NPSE nomxkeH OBITH HEe MeHee 3HAa4YCHHH,
VKa3aHHOTO B TeXHHYecKOM 3a7aHHu. Ecmi dakTHuiecKad cpelHas yienbHasg sHepriusg F u (MaM) JacTtoTa
BpAIllcHU OTIHYAIOTCI OT 3HAYCHWIH, YKA3AHHHEIX B TeXHHIYECKOM 3aJAHHH, HEOOXOTHMO HMETh KPHBYIO
3ABHCHMOCTH MMHHMAJILHOM ITOIIYCTHMOH BeJMYHHAL oTHOLIeHUS NPSE/E xak dyakuun or E. HeiicTpu-
TelbHOE 3HAYeHHUE OTHOWCHUS NPSE/E He DOIKHO JIEKaTh HIDKS 5TOH KPHBOM.

3.9. ng aKTHBHEIX TYPOMH MAaKCHMAJIBHBIH YPOBEHb HHKHEro Obeda HE J0DKEH IMIPSBHINATH
3HAYCHUS, YKA3aHHOI'O B TCXHHYECKOM 38JIaHHH.

3.10. OopadoTka U odopMIcHNEE Pe3yIBTATORB H3MEPSHHI NPHBEACHE B TIPHIOKeHHN 12.
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4. OITPEJENEHUE XAPAKTEPUCTHUK I'HJTPOMAITITVHBI
1TPHU TIEPEXO/IHBIX ITPOITECCAX

4.1. Ilepexomublit mponece (HAMMPHMED COPOC HATPY3IKH, MOTCPA IMPHBOIA M T. I1.) BHI3LIBACT H3MC-
HEHHS TABICHHSA H YacTOTH BPAICHHA, 3aBHCAINNC OT THIA TMIPOMANIHHE H OT XapakTepad OBICKCHHS
PETYAUPYIONTAX OPraHOB (HATIPUMeEp JTOMATOK HATPABIAIONIETO ATMApaTa, WIMT W (MIH) 3aTBopoB). B
HEKOTOPHIX CIYYasaX (HAMPHMED I HACOCOB-TYPOMH) MOTYT BO3HHMKATH 3HAYUHTENBHEIE IO AMILTHTYIE
MYIILCAITHN JABIEHHS, TIPAMO He CBI3aHHEIE ¢ H3MEHEHHEM PesKHMa. BOSMOKHOCTE MOSBIEHNT JOTIOTHM-
TETbHEIX MYILCAINH OTPAXKAIOT B TCXHHICCKOM 3aJaHHH.

ITo BO3MOKHOCTH HMCIBLITAHHS THIPOMAIIMHE IPOBOIAT IIPH OTOBOPEHHLEIX HAMXYIINHX YCIOBHSIX,
KOTOPEIE ONPEACIIIOT PACYCTHEIM HYTCM A KaKIOH THIPOCTAHIHH OTICIBHO.

4.1.1. ¥ bombIIMHCTBA TYPOHH HAMOONBININI MTHOBEHHBIH 3a0poc WacTOTH BpallleHUS BO3HHUKAET
nocie cépoca MAaKCHMATLHON HATPY3KH.

VYeranoBHBIIASICS pa3TOHHAS YaCTOTA BpallleHHsT OORMHO HE JOCTHTaeTCd, TAK KAK CHCTeMAa 3allHThI
BO3/eiCTBYET HA PETYIHPYIOIINE OPTaHHL.

He pekomeHoyeTca IPOBOIHTEL MCIILTAHNS HA YCTAHOBHBIIYIOCA PA3TOHHYI) YaCTOTY BPAIICHH.

4.1.2. MakcuManpHOE MTHOBEHHOE JTaBlIeHHE Ha CTOpoHE BeICOKoro masieHus (CBJ/1) nm MAHMMAaND-
HOC MTHOBCHHOC JaBIICHHUS HA cTOpoHe HU3Koro dasreand (CH/L) TypOMHAR BOSHUKAIOT B IpoIiccce copoca
HATrpy3KH 0T HOMHHAIBHOTO 3HAYEHHS IO HYIT U OCTAHOBKH THIPOMAIIMHE. MHUHHMATBHOE MTHOBEHHOE
mapneHne Ha CHI m MakCHMAalbHOE MIHOBCHHOE masicHHE Ha CBJl BOZHHKAIOT B IIPOLECCE OBIKCHHS
PETYIHPYIONUIETO OPraHa HA OTKPBITHE, HAYMHAS H3 3aKPHITOTO MMOTOXKESHWS WA H3 MOMOKEHHT, COOTBET-
CTBYIOILETO XOJIOCTOMY XOIY THIPOMAIIHHLL.

¥ HacocoB MEHHMATEHOC H MaKcHManbHoe gapineHne Ha CBJI (dept. 2) 1 Ha CH/I BosHHKaoT mocie
MOTEPH IIPHBOAA MPH HOPMATEHOM MPOIECCE 3aKPRITHA BXOIHOTO 3aTBOpA.

Hamenenne gapnenna B KoHTpoasHoM cevennn Ha CBJI
HACOCA [OC]E MOTEPH HPHBOIA

Al T

N ./

Zi O O G

Yepr. 2

4.2, VI3MeHeHHS TABJICHMS M YaCTOTHI BPAUICHMS 3dBHCSAT OT IBHXKEHHS PETIYIHPYIOUIMX OPraHoB,
MO3TOMY 3HAYCHHA STHX TPEX BEIWYMH PErHCTPHPYIOT OJHOBPEMEHHO.

ITorpernHoCcTE H3MEHEHNS YaCTOTHl BpallleHNS (f,),; He MODKAA BRIXOMATE 34 Tipegens + 1,0 %.

JAs peTHCTpAIliN M3MEHEHHH TABRTEHWS MCIOMB3YIOT MeKTpIIecKre Tpeodpa3zoBaTeNy JABIeHHS
WITH WHIHKATOPH MPYXUAHOTO THOA. TIpeodpaszopareld JABTeHHS AOJLKHHEI OBITH HEUYBCTBHTEIBHH K
MEXaHWYECCKHMM BHODAIIMAM M JOJDKHBEI OBITh YCTAHOBJIEHBL 3alOMIMII0 CO CTEHKOH BOgoBomd. Eciu
Ipeodpa3oBaTelib HE MOXET ObITh YCTAHOBICH HEIIOCPEICTBEHHO B BOLOBOIE, TO COSIMHHUTEILHBIE TPYOKH
JOIDKHEI OBITH TIPAMEIMH M BO3MOXKHO 807Tee KOPOTKAMH. TpyOKH M3TOTABIHBAIOT H3 MeTAITA, MPUMeHEeHHe
THOKHX TPYOOK He Jonyckaercsd. Jlo Havana m3MepeHHUd W3 COSTHHNTEIRHEIX TPYOOK JTODKeH ORITh VAaIeH
BO3IYX.

BepxHuii mpemen naMepseMEIX TACTOT MYMLCATTHIT TABISHHUS YCTAHABIMBAIOT B TIporpamMme. Mamepn-
TCIBHAS CHCTeMa (BKIIOUYAs IIpeodpasoBaTellb M COCTHHHATSIRHERS TPYOKH) MODKHA TICPEIABATEL MY/IBCAITHHI
JABICHHH, 9ACTOTA KOTOPBIX JIEXKHT HIDKE 3TOr0 Ipeleitd 6¢3 MCKaXeHMH, BBI3BAHHLIY TeMIIDHPOBAHUEM
WTH pesoHancoM. Tlyrwcalinm JapreHns ¢ fosee BEICOKMMH YACTOTAMH YCTPAHSIOT (hHIETPAMH.

ITorpemrHOCTE M3MePEHNS NABIEHNS f; DODKHA OHITE B Npedenax + 100 p—0:25 % (rme p — dap-
neHue, Ila).

4.3. ObpaboTka u odopMICHNE PE3YIBTATOR H3MEPEHHH MPHUBEICHE B IPHIOXKeHUH 11.
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5. OPOPMITEHHUE Y TIPEJICTABJEHUE PE3VILTATOB HCTILITAHUI

OKOHYATETBHEI OTYET O TIPOBEICHHBIX HCIHTAHUSIX JOKEH BKITIOYATE CIEAYIONINE PA3TICIh:

1) 1menp MCHHITaHWAIA;

2) ommcanue 00BEKTA UCTIHITAHUI W €T0 0COOEHHOCTH;

3) mporpamMma, METOOHKA M IPYIHE JOKYMEHTH, COINACOBAHHLIE C IIOTPEONTENIEM H H3TOTOBHTEIEM,
pernaMeHTHPYIONINE TOPSIOK MTPOBENEHNST HCTTRITAHMI;

4) cIHCOK HCIIOTHHTENEH;

5) omHMCcaHWE BCIIOMOTATETBHOIC 0DOPYIOBAHHMS W MEXAHH3MOB (TPYBOMPOROIOB, BEHTHIEH, 3aTBO-
POB, TIOJTBOMOB H OTBOJOB) 1 WX COCTOSHHS C MPHIOXKEHUEM TIPH HEOOXOTHMOCTH YepTekel;

6) OCODCHHOCTH YCIIOBHH SKCIDIVaTallMd THIPOMAIIWHEL (HAIpHMEp YHCIO 9AcOoB paGoTH, MOII-
HOCTb, DAcX0l, YPOBHH BOIBI) CO BPEMEHH BBOIA B 3KCILTYATAIlAI0 W 0 HAYana WCIIEITAHHH,;

7) aKT ocMOTpa THIPOMAIIHMHE;

8) mepeveH:E M KPATKOS OMHCAHWE BCEX M3MEPUTENBHBEIX NPHUOOPOB € YKA3AHMEM HX 33aBOICKHX
HOMEPOB M JOKYMECHTOB O IOBEPKE, TPAIYHMPOBOYHHEIX XAPAKTCPHCTHK WM PE3yINbTaTOB, ITONIYYCHHEIX B
Tporiecce TOATOTOBKHA K HCITEITAHUSIM;

9) nprumMep 00PadOTKH PKCICPHMEHTANIEHEX TaHHEX ONHOTO M3 ONBITOB, HAYMHASA OT DE3yIbTaTOB
HADTIOASHHH JI0 Pe3YALTATOR OMEITA (TOYKH KPHUBOH) (CM. Ta®I. 3 MpUIOKeHNT 3).

10) pesympraTel BCceX HM3MEPECHHWHA B TAaDIWMYHOM (opMe, BKIIKOYAsS HEOOXOMHMEIC IPOMEKYTOYHEIS
TAHHEBIC; PE3YIBTATH pacydcTa 3HAYCHUH YIeTBHONH SHEPTHH BOIE, PACX00a H MOIIHOCTH 1 MX MPHBCICHHUS
K YCIOBHAM ESP W 71} BETTHCITCHNE KII/I TypOHHE HAH HACOCA,

11) omeHKa cAydalHBIX H CHCTEMATHICCKUX TIOTPEITHOCTEH M3MEPeHUsST KAKTOH BEMMYMHE! W BHI-
TUCTCHUE CYMMAapPHON TIOTPEIIHOCTH;

12) mwmarpaMMel, MOKa3HBAIOIIME OCHOBHEIC PE3YIbTATHI;

13) wHTepnpeTAIHs PE3YABTATOB UCTIEITAHNWS HA OCHOBE TIOMYICHHRIX 3aBHCHMOCTEH:

- IS PErYJIHPYeMBIX TYPOHH IPH 3aTaHHOM YacTOTe BPallCHUS W MIPH KAXIIOH 3a1aHHON yIeIbHOH
sHeprui Bogkl — KIIJ ot MomHOocTH HaIu KIIJT oT pacxona; MOITHOCTH OT PACX0da; PACXOTA M MOIIHOCTH
OT OTKPHITHS JIONMATOK HAIPABIAIOICTO ANNAPaTa WIH COIEI;

- ST HepeTyMPYEeMEIX TYPOHH WIH HACOCOB MPH 3aMaHHoM 9actoTe BpareHns — KITJT ot ymersHOA
SHEPTHH BOJIH; PACXOJA OT YASTLHOH SHePruH BOIK (HACOCH ) HIIH MOIHOCTH OT YIeTEHOM SHEPTHH BOTH
(HeperyIHpyeMEIC TYPOHHEL).

C menrpio onpeneneHAs KOMOHHATOPHOH 3aBHCHMOCTH UL THAPOMAIIHH C MIONBYCKHBIMH JTONATKAMH
HaNpapISoNICTo anmnapara IHarpaMMbel 3aBUCHMOCTEH TOJDKHBE! OBIThH MOCTPOCHE! VIS PA3IHYHEIX YITIOB
YCTAHOBKH JOTACTEH (JTOTIATOK).
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TEPMWHBI, IIPUMEHAEMBIE B HACTOAILIEM CTAHJAPTE, UX IIOACHEHW!,

ITPHIAOKEHHE 1

Cnpasounoe

OBO3HAYEHHA U EAMHWIBI PU3HYECKUX BEJTHYHH

Taonumoma 2
Tepmuu Tosacuenre Yenosroe Epurmmia
P obo3HAUEHTIE a
1. Oo6mye TepMUHEBL
1.1. Hcnwiranve DKCHEepUMEHTANEHOE — HCCIENOBAHUIE  OIpPeneiIeHHBIX — —
CBOIICTB THAPOMALIIHEL
1.2. Omwrr BocrniponsBeaenne WCCIENyeMOro pexXumMa padoThl rHApPOo- — —
MAIIWHBL B YCNOBHAX DKCIEPHMEHTA TIPA BO3ZMOXHOCTH
PETHUCTPAIINY PE3YNBTATOB COBMECTHBIX M3MEPEHUNH HECKONb-
KX HEONHOMMEHHEIX DIT3MUSCKIX BEITHIHH
1.3. Hsamepenue Haxoxpmenvie 3rageis Gu3naeckoil BeTHTHHBI OMBITHBM — —
MYTeM ¢ MOMOLIBI CHENHATBHEIX TEXHIHIECKIIX CPEeiCTB
1.4. HabGmopernve npr| Onepaius, BHIOIONHSEMAas B IPOLECCe H3MepeHHi, B — —
HAMEPEeHH (HabMoneHe) |pe3yiIbTare KOTOPOil MONVIAOT OJHO 3HAYSHNE BETHTHHLL
(moxazanme mprbopa MIH 3aMHCh PErHCTPHPYIONIETo Nprco-
pa) W3 IPYHObl 3HAYECHWH, HODIEKAMMX COBMECTHOMN
00paboTKe, T MONYYEHUA PE3YIbTATA W3MEPEH A
1.5. Cropona BeicOKO-| TepMuHBL ONPENeNsOT HBE CTOPOHBL THAPOMALIHHBL CBA —
TO JMABITCHIAS. HE3ABACIMO OT HANPABNEHH MTOTOKA W MODTOMY HE 3aBHCAT
CTOpOHA HH3KOIO AaB-|0T Xapakrtepa paboThl IHNpOMAITHH Bl CHIO —
TeHnA
1.6. Tuppasnmrgeckas TI'nnpagnnueckas TvpOHAA W HAacOC-TypOKHHA, paboTAOIIHE — —
TypoHA B peXXUMe THAPABINYECKOH TYPOUHEI
1.7. Hacoc AKKYMYTHPYIOIIHI HACOC H HACOC-TYpOHHE, paboTarIIHe — —
B peXHME HAcoca
2. Wunekerr wmi obo-
3HAYEHUSA
2.1. KoHurpoabHoe Cevernme CBI rHapOMAITHGL, 110 IapaMeTpanM IIOTOKA B 1 —
cegenme CBJT KOTOPOM OIPENENENbl OCHOBHEIE XAPAKTEPHCTHKA TEXHTITEC-
Koro 3amanus (cMm. gepr. 1)
2.2. KoHurpoabHoe Ceverpe CHI regpoMaINiHel, 110 MapaMeTpam IIO0TOKA B 2 —
cegervie CHJ KOTOPOM OIIPENENEHEl OCHOBHEIC XAPAKTEPHCTIKI TEXHITTEC-
KOTO 33manus (cMm. gept. 1)
2.3. HamepurensHOE CedeHHs, B KOTOPLIX IpoBoaaTcs uamepens. Ilo so3mox- 1,1 —
cegenme CBJT HOCTH BTH CEYEHHA JOKHBI COBMAAATE ¢ CEYEHUEM |, B TIPO-
TUBHOM CJIYYAE M3MEPEHHLIE BEJINYIHEL CIEOYET MIPHBECTH K
cegenuio 1 (cM. mprioxeHwe 4)
2.4, H3mepurensHbIE CeueHns, B KOTOPBIX MPOBOIAT maMepeHus. 11o Boamox- 2,2 —
cegermsg CHJT HOCTH BTH CEYEHHA JOKHBI COBMAAATE ¢ CEUEHUEM 2, B TIPO-
TUBHOM CJIYYAE M3MEPEHHLIE BEJINYIHEL CIEOYET MIPHBECTH K
ceyeHHIO 2 (cM. mprnoxeHne 4)
2.5. Ununexc szafgannoif| WAgekc, NpocTaBiseMbiil ¥ BeTHYHALI, YCTAHOBIEHHON B sp —
BETMYMHBI TEXHUIECKOM 337aHUH
2.6. Obosnauvene 3agaHHBIC NPEeNeIbHBIC 3HAUCHIIS: PN —
3aMAHHEIX TPEAETbHBIX - BEpxHEe —
AHAYCHIH - HIDKHEe ==
3. Teomerpuyueckie
TEPMIHEL
3.1. Ilnomans Ypcras mionianb CeIeHIs, MEePIeHIHKYIAPHOTO Harpas- A a2
JIEHII0 OCHOBHOIO [IOTOKA
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Ilpodonncenue madn. 2

VemoBHOE

Tepmun Tosicuenue Ememmia
P o003HATeHIIE ik
3.2, OTkpoITHE HA- 3Hagenue yria NoBOPOTA TOMATOK OT 33KPBITOTO TTOJIOKE - o Tpamgyc
TIPABNAIMIErO ANNAPATA  |HIS JUIH KpaTyaies pacCTOSHIE B CBETY MEXKIY COCEIHIIMI ag M
JOTIATKAMHA, YCPETHEHHOE 10 BCEM M3MEPEeHHUAM (CM. YepT. 3)
33 Xog wrnel  (ang|  3HaveHwWe Xoga WL (MIJT) OT 33aKPHITOTO TIONOXECHHS, s M
AKTHBHON TYPOHHEL) YCPEOHEHHOE TI0 BCEM IAMEPEHIIM
34. Vron vycranoBku| 3HAYEHUWE VYINIA YCTAHOBKW JIOMACTEH, W3MEPEHHOE OT ¢ Tpamgyc
nonacreil padouero Koneca |3aLaHHOr0 MONOKEHIS W VCPEIHEHHOE 0 BCEM HAMEPEHISIM
3.5, OrmeTka PacnonoxeHue TOUKM OTHOCHTENLHO 334aHHOTO YPOBHH b4 M
(0GBIYHO YPOBEHD MOPH)
4. Puznyeckue
BENHIHHEL ¥ cBOCTBA
4.1. Vckopenne cuabl| 3HAUSHNE YCKOPEHUS CIUTHI TAKECTH B MECTE HCIILITAHNS, g M2
TARECTH onpenenseMoe KakK (YHKIHSA IOHPOTHI M BBICOTHL (CM.
npuroxenne 13)
4.2. Temmeparypa — T K, °C
4.3. TInorrocth Macca eTMHHIILI 00BeMA:
1) 3HaYeHIs M BONBI JAHBL B MPIWIOXKEHHH 13; p Kkrv 3
2) 3HAYeHWS ANA BO3IVXA JAHBL B MPHIOXCHHH 13; Pa Krm—3
ODBIYHO TMPHHFMMANT 3HAYCHIE TNOTHOCTH HA OTMETKe
PACTIONOXEHNS MAITHHBL (CM. 4epT. 4);
3) 3HAYEHWS MTA PTYTH NAHBL B TIPUNOXeHnH 13 PHg Krwm—3
4.4. M3oTepMuYecKuii KoshdunwenT, xapakrepusyompi TepMOIHHAMAYECKOE a w3 gr—!
koathduneHT CBOICTBO.
3navenws A BOOBL JAHBI B TIpHIoxkeHun 13
4.5. VpaenpHas TeENmo- — [ Hx/(xrK)
EMKOCTD
4.6. TlapruaneHoe Jtst tieneil JAHHOro CTAHAAPTA AbCOIOTHOE IapliHabHoe Pog Ila
IaBTIEHVE MABIEHVE TTAPA B TA30B0H CMECH HAJl IO BEPXHOCTHIO X HUIKOCTH
— 3TO JIABMEHWE HACBHINIEHHOTO Iapa, COOTBETCTBYIONIEE
TeMmmepaType. 3HAYEHUA A BOALI JAHBI B TIPHIoXeHHw 13
(BOza MHCTHIUTHPOBAHHAS)
4.7. MunaMmuyeckas — " Tla.c
BSI3KOCTE
4.8. KuHemaTnyeckas vk v m2e !
BA3KOCTD P
5. Pacxon, ckopocTts U
YACTOTA BPALEHIIA
5.1. Pacxon OGBeM BOIBI, NPOTEKAIOINMA B EOHHUIY BPEMEHH depes Q mic!
Kakoe-nmnbo ceueHue
5.2, Maccossiii pacxon Macca BompI, NPOTEKAINAS B SOHHHIY BPEMEHH 4depes pQ krc!
Kakoe-nibo ceueHue.
IHHpumevarnne. Ilpn onpexeneHHin MACCOBOTO
pacxoma p w Q caeayet OpaTh AN OFHOTO W TOTO Ke CEYeHV
3.3. Msmepenneiii pac-| 3HAYeHIE pacxoma depes HEKOTOpoe Wameputenproe| Q) wmin O gl
xX0m ceueHue
5.4, Pacxon B KOHTpONb-| 3HAYEHHE PacX0]a Yepe3 KOHTPOIbHOE CeuyeHHe Q) wnu mie !
HOM CEYEHHH
3.1
5.5. Pacxon B KOHTpOIb- (p- O Q) nm @y, M2C
HOM CEYEHWH, TIPHBEICH- Q.= _ppamb
HET K atMocdepHOMY
TARTEHWIO LIE Py — IUVIOTHOCTE BOJBL IPH ATMOCHEPHOM [IABICHIN
5.6. Pacxopn xonocroro Pacxon, obecrmeduBamiil 3a0anHy) YaCTOTY BpaleHud Oy Mgl

xona TypOnHLI

NPH  3ATAHHON VOSNbHON DHEPIHH W HEeBO30YRKIEHHOM
rerHeparope
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Ipodonsicenue madn. 2

Tepmm

Toscuenme

5.7. WHOoekcHE pac-
X07

5.8. MHaekc pacxona
5.9. CpennHsst CKOpOCTE

5.10. Yacrora Bpame-
HFIS

5.11. Yacrora spame-
HFIS TYPOFHEL Fa. XOJIOCTOM
xony

5.12. Haganbrasg 9acto-
TA BPALIEHS

5.13. Konegras gacTo-
Ta BpalleHHs

5.14. 3abpoc 9acToThl
BpAaIeHH

5.15. MakcumManbHBIi
3a0pocC YaCTOTHI BPAICH M

5.16. Makcumaibras
pasroHHas 9YacTOTa Bpa-
LIEHS

6. Jasmenne
6.1. AGcomoTHoe CTa-
THYECKOE NABIEHIE

6.2. ArmocdepHoe
napene

6.3. M3bLiTounoe nas-
JIeHe

6.4. Hauanbroe nasie-
Hite

6.5. Koneuroe gasie-
Hite

6.6. Mrrosermoe nas-
AEHHE

6.7. MakcuManpHoe
WIN MHHHMAILHOE JABIE-
HHe

3HageHie pacxoua, MONYIEHHOE ¢ ITOMOIUBK) M3MEpPeHHs
HEeKOTOpO#H  (H3NYeCKOA  BETHIHMHEBI, (YHKIIHOHATHHO
3aBHCAIIE 0T pacxona (Cu. mpHnoxenie 14)

PeaynbTaT W3MepeHns HeKOTOpOH QiBIeckKoil BeIT HH b,
OYHKIIOAANBHO 3aBACATIEH OT pacxona

CKOpOCTb MOTOKA, OIIPEACIICHHAA KAK OTHOINEHIIE pacxoga
qepes CCUCHUE K TIMOINAAM 3TOTO CEYCHIMA

YacToTa Bpamenws TypOMHbl 6e3 HAPY3KH HA YCTAHOBHB-
NIeMes PesKiMe TIPH MefiCTRYIONIEM PeryiisiTope M HeBO3GY K-
HeHHOM [eHeparope

BHAYSHIE TACTOTE BPAIESHA Ha VCTAHOBIUBIIEMES PEXII-
Me HEIIOCPENCTBEHHO Iepel MaMeHeHeM pabowirX VCIoBmii
(cM. wepT. 3)

3Hagenre YAcTOTH BPAEHAA Ha YCTAHOBHUBIIEMCH PEXIT-
Me IOCHE IATVXAHIS BCEX BOJIH NEPEXOXHOIO MPOHEccd (CM.
qepT. 3)

Hawboneiiee 3Ha9€HIIe TACTOTHL BPAMEHIA, JOCTHIAEMOS
nocne cOpoca HOMHHANBHON HATPY3KH MPH HOMHHATLHO
yeTagke peryisropa (ca. gepr. 3)

3HAYeHE YACTOTHI BPAEHTIS, JOCTHTAEMOE TP HAHboee
HeOMArOMPUATHEIX TePEeXOHEIX Tporeccax (B HEKOTOPBIX
CHYUAsX MAKCHMANHHBIN 3a0pOC YACTOTHI BPAIISHISA MOKET
MPEBBIMATE MAKCHMATBHYIO PASTOHHYIO QACTOTY BPAINEHIT Ha
VCTAHOBHBIIIEMCS PEIKITME)

Yeranosisieecd 3HAYEHNE YACTOTHI BpalueHNs, JTHIIEH-
HOI BO3OYKACHHA ¥ OTKIIOYEHHONH OT CETH BNEKTPHYECKOI
MAIIHHBl NPH MAKCHMATLHOM 3HAYEHHH YAENLHON SHeprHu
(ramope) 1 HanGonee HeGNATOTIPHUATHOM MOTOXKEHHN PAGOTHX
oprapos. Ha pasroHHyi0 acTOTY BpamleHis, OCODEHHO V¥
THAPOMAIITH BBICOKOH OBICTPOXOMHOCTH, MOXET OKA3LIBATH
BIMAHNE KABUTAIMS, TAK YTO PA3TOHHAN YACTOTA BpalleHId
MOXET 33BHCETh OT HWMemelica W30umogdHoil yaensHOM
SHEPIHH

Crarmgeckoe NaBIeHHE 3XKIIKOCTH, OTCIATHBAEMOE OT
abCOTIOTHOTO BAKYYMA

ABGCOMIOTHOE 3HAYEHWE aTMOCHEPHOTO AABIEHU

Pa3snocTs MeXay aGCONIOTHRIM MABTEHAEM H aTMOCHepHbBIM
HABNCHWEM, W3MEPCHARIM ONHOBPEMEHHO B KaKO-Tibo
TOYKE IHAPOTYPOHHHOI YCTAROBKH

P = Pops — Pomp
MHa6hroanoe JABIIEHNE, KOTOPOE BO3ZHHKACT B SHﬂﬂHHOfI
TOYKE HA YCTAHOBHMBIICMCS PEXMME HEIMOCPEACTBEHHO IIEPEL
HAYATOM MAMeperiis pabogwinx Yonosmi (cM. gept. 6)

M36brroaroe AapieHue, KOTOPOE BO3HUKAST B 3aMAHAOMH
TOYKE HA YCTAHOBHBIIEMCS PEXHME IIOCTE 3ATYXAHWA BCEX
BOITH TIEPEXOMHOTO MpoIecea (eM. Jept. 6)

Haubonbritee w  HanMerblice HW30BITOTHOE HABICHHE,
KOTOPOE BO3HMKAET B 3aNaHAOH TOUKE TPH IMEPEXOIHOM
nporecce (cum. wepr. 2, 0)

MrHoBerHOe aBieHie pn Hanbonee HeOMArONMpPHITHOM
TIepexXoIHoM Tporecce

YcaoBHoe E a
o003HaUeHTIE A
0, Mol
v mec!
n ¢!
My ¢!
n; ¢!
bl ¢!
n,, ¢ L
—1
nmmax ¢
—1
1 Rmax ¢
Pots Ila
Pomi ITa
J4 Tla
Py Tla
pf Ha.
Do P Ia
P ax a
o
pm max
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Ilpodonncenue madn. 2

TepmuH TogcHenne VerosHoe Emaurma
P o003HATeHIIE
7. VoenpHas sHeprus
7.1. VienbHasi SHeprus| DHePrisi eIHHHIs MACCEl pabouero Tena (Bomb) e g xr—1
(amHepris)
7.2 VnenoHas sueprus| H3meneHWe yAeTbHON SHEPIHHM MOTOKA (BOABI) MEXIY E Jox-xr !
BOJBI B IHIPOMAIINHE KoHTpOTbHBIME cederamy wa CBJ w CHJIL rHupoMariebL
(cwr. wepr. 7, 8, 9)
2
Pabst —Pasy i — V3 -
E= — + 5 +{Z —e,
P
e PLtPy - &1T8&
3HaYeHIe YCKOPEHHS CHIIBI TADKECTH Ha 6a30BOH oTMETKE|
PACTTONOREHHST MANTHHBL (CM. 9epT. 4) MOXHO TIPHHSITL KAK g
SHAYCHHA Py W Py MOKHO BEITHCIHTL COOTBETCTEEHAO Yepes
Dopst Y Popy © VaeTOM T} 1 T, fns 0BOMX BETIYHH MpH
MpeHeOPEsKUMO MATIOM BIHSHHH PA3HOCTH TeMIIeparyp Ha
TUIOTHOCTE p
7.3. Vaenonasa suepro-| Mexannyeckad 3Heprud, NepeaaBaeMas 33 CeKyHay Jepes E, Jox-xr !
nepeqaya B pabodyem|coegumHeHMe paCogero Kkomeca (Kolec) ¢© BaymoM  (CM.
Kojece (Kojecax) npraoxerre 13), oTHecerHas K mMaccopomy pacxoxy CBJL
E ="
"opO)
7.4, VioenoHas sHeprus| PasHOCTb MeXny YACABHBIMH SHEPIHAMH BOABL HA YPOBHAX Eg Isxxr—L
Boabl HAa I'HC BepxHero u HikHero 6redos TAC (cMm. gept. 10)
7.5. VaenoHasa sHeprus|  YVAeNbHAA SHEPTHA BOABI B HACOCE MPH 33aHHON 9acToTe E, i1
BOABL B HACOCE MIPH |BPAIEHWS M 33JAHHBIX TIOTOXEHHIX HATIPABIAIO X JIOMATOK
mymesoM pacxone (paGoralm momacrteit pabowero xonmeca, korma Ha CBJI 3akpsiT
Hacoca Ha  3aKPBITYIO|3aII0pHEBLT Oprax
3a0BUKKY)
7.6. TloTepst vaenpHol|  ViIenbHAS SHEPIHSA BOIEL, PACCESHHAS MEXITY KAKIMII-THEO E; k!
SHEPIUH BOIBI OBYMS CCUCHUISIMH
7.7. YaoenwHas TmoTeH-| YIOeNbHAA INOTEHIWANEHAS SHEPTHS BOABL B CEUSHHH 2, E o1
[WaNbAasd SHEPrus BOIBI(COOTBETCTBYIOIAS pAa3sHOCTH VpoBHEH Mexny Oazosoi
na CHJI OTMETKO# THAPOMANIHAEL ¥ IBE30METPHIECKIM VPOBHEM B
touke 2 (cMm. gept. 11)
Es = gZ(Zr o zlf) = &%
7.8. M3Gbrrogynas TIpesbimienve abcoOMOTHOR yASTBEHON SHEPTHH BOOBL B NPSE JTxxr—!
VIEJIbHAS SHEPTHS BCACHI-|CEYeHMH 2 Han VHeJbHOI »Hepruel, COOTBETCTBYIOMIEi
BaHVA HNAPIHANEHOMY HABIEHIIO Iapa p,. Ha 0a30B0H oTMETKE
CHIPOMANTIABL (CM. TepT. 11)
2
Pabsy — Pya V2
NPSE=——— + — — —
pz bl gz(@ ZQ)
7.9. Tlotepa voenwHOI| VaenpHAd SHEpPrUs BOOBL, PAacCedHHAd MEXOY YPOBHEM E;, Mok xr—1
saepruu Bonbl Ha CHJM  [HwxHero ©bedhda H  KOHTPONBHHIM cedeHnem Ha CHJT
THAPOMAIIVTHBL (CM. gepT. 12)
8. Harop
8.1. Teoneswrueckyrit Paznoctes Mexaoy reome3HYecKHMH BEICOTAMH VPOBHE z M
Harnop Bepxrero u HimkHero ooedos I'AC (gepr. 10)
8.2. Harop DHeprus eOUHHIIEL Beca BONBL h M
£
g
8.3. Hamop rTaapoma- E H M
P ap - te
T B 2
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Ipodonsicenue madn. 2

Tepwiy IoacHenue Yenosroe Emmroma
P obo3HAYEHIE
8.4. Hamop THC* " — E Hg M
e ==
4
8.5. Hamop wmacoca mpn kE H, M
H.o==2
HyJIeBoM pacxoue (HAamop 6 =
Hacoca, pabotaroriero Ha &
3AKPHITYIO 33TBIKKY)
8.6. Tlotepst Hamopa E; H; M
H =—
g
8.7. Tloteps Hamopa Ha g - E; H; M
BCACHIBAHHK  (OTCACHIBA- ¥
HIH) g
8.8. Bricora BcacniBa- E Z, M
HEs (OTCACKIBARTIN) Zy= ra
2
(cMm. aepr. 11)
8.9. WaGoirogreift ma- NPSH — NPSE NPSH M
TOP BCACHIBAHMS (OTCACHI- &
BAHMS)
9. MorocTts
9.1. Mompnocts notoka| PacnonaraemMas MOIHOCTh TOTOKA, TPOXOANIETO Yepes P, KBt
THIAPOMATTITHY
9.2. TlonpaBka K MOII- Tlonpagka, BBONMMAA C NETHIO YYETA 3HAYEHUSA Pacxoja, AP, KBt
HOCTH TI0TOKA MTOABOOMMOTO FIIH OTBOIHMMOTO HA BCIIOMOTATEIEHEIE HYXKIBI,
B COOTBETCTBHMH C TEXHWIECKHM 3aNaHIEM
9.3. Momgnocts rigpo-|  MomHocTe, nepenasaeMas Bary TYPOIHEL WIH BATY HACOCA
MAMWHBL (MOITHOCTE) (MexanW9ecKHe TOTEPH B TOJIIHMHWKAX THAPOMAIITHHBI
OTHOCHT K TH/IPOMAIINHE )
- Ut TYpPOWHEL:
P=P,t Pyt P +P;+t P — P P KBt
rae
1) miexTpUYeckas MOIIHOCTD HA KJIEMMaxX TeHepaTopa P, KBT
2) MeXaHHYeCKHe M 3IEKTPHIECKIe IIOTEPH B IeHEpaTope, Py KBT
BKJTIOYAS BCHTHIAITMOHHBIC MOTEPH (CM. TIPHIOXEHHE 3)
3) moTepH B MOAMATHHUKE TEHEPATOPA. DTH MOTEPH CIeAYET P, KBT
OTHOCHTh K TYpPOHHE U TEHEPaTOpPy IPONOPIHOHATBHO
CO3MABAEMBIM FIMH OCEBBIM HATPY3KAM (CM. MIpHIIOKEHHe 5)
4) ToTepH BO BCEX BPAINAIOIIMXCH IMEMEHTAX, TAKHX KAK P, KBt
MaxoBHK, pabodee KONECO TPEXMANIMHAOIO arperara,
BPAIAIITIETOCS BXOJOCTYIO, 3y0uaras mnepefada W ap. (CM.
MPIWIOXEHHE 3)
5) MEXaHW4YecKasd MOINHOCTb, OTAABAEMAS KAKOMY-ITHOO P, KBt
BCIIOMOTATETBHOMY MEXaHH3MY (CM. MPHIOXEHHE 3)
6) BIEKTPHYECKAS MOIHOCTh, OTIABACMAS BCIOMOIATEb- Pf KBT
HOMY 0G0pPYI0BAHHIO TYPOHHEBI (HATIPUMEpP PETVIAATOPY), ECITH
3TO OrOBOPEHO B TEXHHUSCKOM 3a/IARI;
- NS HACOCA:
P=P,—(P,+ P, +P;+P) +Pﬁ
rae
1) BiekTpUYecKas MOIIHOCTD, TOABOANMASA K IBUTATEITIO P, KBt
2) MEXaHWYeCKHe M BJEKTPHYCCKHE MOTEPH B ABHUTATEIC, Py KBT
BKITIOYAS BEHTHIAITMOHHBIC (CM. TIPHIOXEHHE )
3) moTepH B NOAIATHHUKE NBUTATENL. DTH MOTEPH CIEYET P, KBt
OTHOCHTh K HACOCY W [JBHTATENID TPOTOPIHOHAIBHO
CO3MABAEMBIM FIMH OCEBBIM HATPY3KAM (CM. MIpHIIOKEHHe 5)

* Ha gyepr. 10 nmokazaHo cOOTHOIICHIE MEXAY BRICOTOH U HanmopoM I'AC.



TOCT 28842—90 C. 13

Ilpodonncenue madn. 2

TepmMuH IloacHeHme Yemoetioe Emirma
P obo3HAYEeHTIe
4) MOTepH BO BCEX BPAINAIONIAXCH NEMEHTAX, TAKMX KAaK P, KBt
MAXOBHK, 3y0uaras nepemava, mvcekopas TypOuHa, pabouee
KONECO TPEXMAMMHHOTO ArperaTa, Bpalaioerocs BXOIOCTYIO
¥ T. O, (CM. IPHIOKEHHe 5)
3) MEXaHWYeCKas MOIIHOCTh, OTHABAEMAsd KaKOMY-THOO P, KBT
BCTIOMOTATCIFHOMY MEXaHU3MY (CM. IPIIOXEHHE 5)
6) PIMEKTPHIECKAs] MOIHOCTD, OTIABAeMAsT BCIIOMOTATE b~ Pf KBT
HOMY 0GOPYAOBAHHID HACOCA (HATIpPHMEp PETVIATOPY), eCim
9TO OTOBOPEHO B TEXHWYECKOM 337aHIN
9.4. Momnocts pabo- MomHocTh, TeperaBaeMasl 4epe3 COeAMHEHHEe pabovyero
qero Koneca (Komec) Komeca (konec) ¢ sayoMm (CM. cxemy Ha gepr. 13):
- ISt TYPOMHBL
Pm:P+PLm+Pf P, kBt
- A HACOCA:
P, = P—PLm—Pf P, KBt
9.5. Mexannueckue Mexannyeckasd MOIHOCTE, PACCEAHHAS B MOAIINITHHKAX 1 P, KBT
TIOTEPH YIUTOTHEHWAX BATA THAPOMAITTHEI
9.6. MomHocTs Hacoca MomHoCTh HAcOCA MPHW HOMUHATLHBIX 3HAYEHWSX YACTOTEL P, KBt
npu paboTe A 3AKPLITYIO|BPAMEAHS, YCTAROBKY HAMPABTATONMX TONATOK ¥ jomacTei
3ABUKKY pabodero Kojeca, KOrma HA CTOPOHE BBICOKOTO JABISHWH
3AKPEIT 3aOPHEGT opran
10. Koaddunuent mo-
nesworo meiersus (KILO)
10.1. KIIT Jtst TypOHHEBL paCCIUTHIBAIOT 110 GO pPMYyIIE
_ n -
M=% =M Mp
2y,
st Hacoca pacCIUTHIBAIOT M0 Gopayie
_ n -
n= 7 Ny Ny
10.2. Ormocureneabi| Ormomenye Tekymero smagenss KIIJI k HekoTOpoMy Mot —
KIIT Gazosomy 3nagero KT
10.3. Cpegnes3pemnen- PaccunTsiBaior o dopmyie Ny —
Hoe 3nagenre K11
a W W Wy
w 9
Wy Wy Wyt
rae My, My, N3 — KIIJ npu 3anaHHbK pabodrx yCIOBHAX; Wi,
Wy, Wq — HX COIMTACOBAHHbIE B3BEIleHHbIe KO3(QOUITHEHTEL
10.4. Cpegneapudme- CpennesasemenHoe 3nagenvie KT mpu w) = wy = wy=. .. up —
Tigeckoe saaverne KIT

OTEpBITEIE IONATKH HANPABIAKINErO ANNAPATA

3ax/obfmaa ADAOHEHLL

anxpa.rmae NOROKEHLUEL

Yepr. 3
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Cxema ormerin ruapomamutp (07 < o < 90%)

OmIMERRG  2UCDOMO UL L&A

* OTMeTKa IHAPOMAIIHIEL Z, He 0053aTeIBHO COOTBETCTBYET TOUKE ¢ MAKCHMANBHOM
KaBHTAITHEI.
4 — PagvaNbHO-0CeBEe TYyPOMHBI, HACOCHI M HACOC-TYPOMHBL (11 MHOTOCTYIEHYATHIXN MAllH —
CTYIIEHE HIZKOTO JABJICHI); # — [IOBOPOTHO-TONACTHEIE MUK IIPOIIEAICPHEIE TYPOUHEL, 6 — TOPI30H -
TAIBHBIE KaAlICYJIBHBIC TypﬁI/[H'bI FIIIH OCEBBIE HACOCHI (C PETYMIPYEMBIMIT ILTE HEIIOABIDKHBIMIL JTOIIAC-

TAMI pabodaero Koieca); ¢ — JUMAaTrOHANBHEIE MAlMEHEL (CMELTAHHBET TIOTOK, JCIIACTH HETIOABIDKHEL);
¢ — MUArCHATBHBIC MAIIUHEL (CMELIAHHEIT TIOTOK, JIOIIACTH PEryILPYIOTCS)

Yepr. 4

MameHeHie 4acTOTHl BPAINEHHA TYPOUHEBI TOCHE BHEIAMHOrO cOpoca HArpY3Kn

| AN~

| 7 i 1

Yept. 5

H3meHeHHe JABICHAA B KOHTPOJbHOM ceueHun Typounm Ha CBJI

A
s £m P
a ¥
2 —_—
e .ﬂﬂ; e
5 4

& — IIGCJIE BHE3AIIHOIO CﬁpDCﬂ SB,E[HHHOI;I HAarpysKI; 6 — TIoC/TE BHE3AIHOIO IIPFITOKEHITA SB,E[EI.H'HDfI HaIrpy3KI

Yept. 6
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Hu3KOHATIOPHBIE MAMIHHDL.
Onpexnenenne yaeabHOH MHIPABIHYECKON YHEPIHA MAIIAHLL

g

4 — TIPOTIe/UIepHAS WK TIOBOPOTHO-TCIIACTHAS TypOUHa; § — OCeBOH Hacoc

ITbe30MeTpEl YCTAHOBIEHEL B TOUKAX [ 2 2= 7, — Zy

E=gH= (a1 — Pap)/p + 07— W)/2+ 5 (5 — ).
CHMAEMOCTBIO BOIBI MOXHO IIPeHeOpedb, IOTOMY YTO PASHOCTh JABNEHNS MEXIY Toukamu I 1w 2 mana: p; =
=p2= P
CrnenosaTenbHO:
Papst = P &Tp — 2)) T Puppy
Papsz = P 823 — ) T Py’
Pomptr — Pompy = — Ea g’(zy — )
u nosToMy dopmyna Gvaoer:
E=g(— o)l —p/p+(—wW/2=gdl —p/p) + 0} — v/2.

TL10THOCTEL BOIBL IIPH TEMIICPATYPS OKPYKAIOMIEr0 BO3AYXA MOXHO MPHIATL KAk p.

Yepr. 7
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OHIJEILE.]IEHHE ¥ACHBHOH 3HEPrUM BOABl B CPEAHCHAIOPHBIX H BHICOKOHAIIOPHEIX THIPOMAIMHHAX

Omrremna  neuoogeld

/

Omremxa 7oubosol

W -
7_
A s - -
0 &b TTHTT g Sy VI
Jadarwsid ypolfers FalarnHsnt yooderd
a /]

4 — aIperar ¢ BEPTHKAJILHBIM BaJICGM: Zl = Zl, — §— aIperar C N'OPH3CHTAIREHBEIM BaTOM: ZZ = ZZ' — -

MaHoMeTpBI VCTAHOBICHBL B TOUKax [ u 2
E= éH - (pabsl - pabgz)/g + (V% - V%)/z + é(Zy — Zz)-
PazHocThIo MEKAY TEMTIEPATYPAME OKPYRAIOIIETO BO3AYXA B TOYKAX { ¥ 2 MOXHO NpeHedpedsb, TAK KaK 7 Maio
no cpasHeHwo ¢ H, nostomy
Poampl’ — Pamby — Pamb
TockoneKy z; B Z; MAJLL [0 CPABHERMIO ¢ H, TO MOXKHO NPHHATD, YTO
Zipi/ 0= Z1, Zopo/ 0 = 2y

CreqoBaTeILHO:
Parst — Pvt 4P18 T P

rie p;- — W30LITOYHOE HaBieHne B ToUKe 1)
Papr =Py T Zap2E T Doty

TOE Py — HADHITOYHOE JaBNeHie B TOUKe 27
H ITO3TOMY VIIpOIUeHHAS HOPMYIIA IIPUMET BIL

E= (o —pp)/o + 8z — )+ 08 —vD/2= (pp — pu)/p + 82+ (v — v3)/2.

Yepr. 8



TOCT 28842—90 C. 17

OupenelieHne yIeAbHON HEPIHA BOAbl B KOBMOBBIX TYPOHHAX ¢ BEPTHKAIBHEIM BAIOM

Grmmenmra ST
Vol Yd = 7’ ;/// ; r.
N |
. | L : 4
8
e

£= Q=5

Korna nmasnenmne B KOXyX HE NomacTcs, IPHHMMACTCHA 4YTO KOHTPOJIBHOC CCYCHIIC Ha CHH COOTBETCTBYET
MNOCKOCTH Ha OTMETKE Z;, & Ha OTMCTKC Z NaBICHHC BHYTPH KOXYXa paBHO &TMOC@)EPHOMY JaBICHUID

E=gH= (paye — Pasd)/P + O — ¥3)/2 + gz — 23).

PazrocTpio TeMIEpaTyphl OKPYXKAIOIMIETO BO3AYXA MEXAY TOYKaM ' 1 2 MOXHO TIpeHedpedn, Tak Kak /2 Majio
Mo CPaBHEHUO ¢ H, Mo3TOMY

Pompr = Pamiz — Pome
IO TeM K€ MPHYIHHAM IIPHUHIIMACM

Z-p/p=Z
CrenoBaTeNbHO:

Popst =P T 2018 T Pomps

rie py — W30BEITOYHOE JaBneHie B ToYKe 1)

Popsn = Pompr

Ilockoneky 2, = Z, ¥ npennonaras, 4ro v, = 0, nonyaaeM ypoIeHHy0 Gopmyny

E=puflo+ gz, — )+ vi/2=p. /o +8Z+vi/2

Yepr. 9
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TiapoaneRTpuyeckas yeradoska. Onpenenesne yaeasHol sueprin poasl E n Hanopa H yCraHoBKu uepes Boicory Z

J:«.
e

L,
2
=== 4\
/';/ ;/' ::/.v ' \
Ju 4 ommocamcs
K YDOBHAN B005/ \

HT BHOUNUX 206 -
HEUQX Lemarvosxu

Z-z3-2,

O0mas Gopmyna UMEET BHI:
E, =gy _4Hg = (o — Popst)/P3—a T (i — VD)2 + glz3 — zy)
Papsy — Papst — —PaZ(23 — Z4) ¥ IPELIIONArast, 910 v3 = vq = 0; g3_4 = &
p3_4 = p = IUIOTHOCTH BOZIEI IPH aTMOCGHEPHOM NaBIEHHH, MOIYIaeM YIPOIICHHYI0 QOpMYITy
E, = gz — 2)(1 — p,/p) = g1 — p,/p),
THe p, IPAHAMACICH PABHEM IDIOTHOCTH BO3IYXA HA OTMETKE IHNPOMAIIIHEL
E,= E+3E,

Tre «+» — NI TYPOIHBL
«—» — A HAcOoca
Yepr. 10

Onpenenenne H3GHITOYHOH YIEARHOMH SHEPrHN BeachiBanua (orcacriBanna) NPSE
H H3OBITOMHOIO HANOPA BeackBanna (orcacmBannsa) NPSH

Omirrerme sUOQOMALLLLIHL!

] Zs“'lr"z.z'

- -1 - - -
// ] /,1/;1 ”"f, "':;L
’7,%/ 7T

v
7 Jadermsrt g,oodeﬂb a

Zr

TTbe3oMeTp NpHCOENWHEH K TOYKE 2

NPSE = gy NPSH = (D — Poo)/02 + V32— (5, — %)
Pops = P22(Zy — ) ¥ Py

NPSE = (pambz’ _Pm)/pz + V22/2 - gl(zr - 22’) - (pambl pva)/pl + V2/2 g2 5

roe Z, GyAeT TONOKNTENbHbIM, eCH YPOBeHD 27 HIDKe, YeM OTMETKA MHAPOMAIIIIHEL I HA00OPOT.

Yepr. 11
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Ounpeaenenne H3GHITOYHOR YAEAbHOM SHePIUE BeachiBaHua (orcachiBadua) NPSE u u30sIT0MHOr0 HANOPA BCACHIBAHHSA
(orcacesanua)NPSH (£, + 0)

Aunuu srepzues

Gmriemra r
eudpo-
MOLLLUKS!

g Jadawnsic ypebans 7

Ep, = gHy,
@opmyna mMeeT BHLI

NPSE = g NPSH= (pp, — Po)/0s + V312 — g5(2.— 2)-

Haperne CIENVET M3AMEPSTh BHYTPH OTCACHIBAIOMEH TpyObl (TOUKa 2), B 2TOM CHNYIae BLITICIPHBEACHIAS
dropMyna cripaBeTHBa KaK g TYpPOWHBI, TAK W 7S HACOCA.

Ecnu HeBO3MOXHO H3MEPUTE AABTICHIE BHYTPH OTCACHIBAIOIIEH TPYObL, TO MOXHO ITOJIYIHTE [0 YPOBHIO HIXKHETO
6neda (cMm. mprmoxenue 4).

VauTeiBas HOTepU VOETbHOA SHEPruy BOALI MEXAY CeueHueM 2 1 2’7, TMOIYIHUM CIenyvIomyn GopMyny

NPSE = gy NPSH = (ympy — Pra/P2 + V32 — 830y — ) £ By = Wy — P)/py + V3/2 — 8y 2, % By,

e «+» — A7 TYPOUHBL, «—» — AT HACOCA.

Yepr. 12
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Cxema 113 onpeacacHua 0aJIaHCcA MOINHOCTH | pacxoaa

[ &, Coedurerue pafoyeen koreca
£ u 6ana

Fim

qu - 0!

a — Typbuma; # — Hacoc

Typbuxa Hacoc
0 0 — 4
g= ¢ + g” Obwemumiiit KIII = 0, = n,= =L 1-ar
Q1 Qm
Q1:Qm+q leQm_Q
P, = E(p-Q) npu AP, =0 P, = Eip:Q), npu AP, =0
P=P,— Pr,mpn Pr=10 P=P,+ P, npu Pr=10
m Ph
Tuppasmigeckmii KT *n,, = — Ny = -
Ph Pm
P P
== _
KIIT 1 7 n=—

* Tlotepw HA JAMCKOBOE TPEHWME M MPOTeYKH (00BEMHBIC TIOTEPH) B NAHHOI GQopMyNe PaccMATPHBAIOTCS KAK
rHapasnaeckye notepr. B dopyynax He VIHTHBASTCH CXIMASMOCTE BOIBL

Yepr. 13

MTPHAOXEHHE 2

Pexomendyemoe

OFBLEM TAPAHTH TTO XAPAKTEPUCTUKAM THIPOMATITHH

1. B TeXHHIECKOM 38MaHHH VCTAHABIHBAIOT 3HAYCHHA CIEAVIOMIX IoKazaTee:

1) mns pervaupyemoil TVpOHABL — MorurocTn win pacxoma KIIJ[, MakCHMANLHOro MTHOBEHHOro 3abpoca
YACTOTLI BPAIIEHIA, MAKCHMAIBHOTO M, IPH HeoOXONHMOCTH, MIHIMAILHOTO MIHOBEHHOTO AABIEHE, MAKCHMATLHOM
PA3rOHHOI YACTOTHI BPAINEHISA B YCTAHOBHBINIEMCHA PEXHME,

2) Wi HeperyiHpyeMol TYPOMHEL H PErvIIHPYEMOTO KITH HEPErvIHPYEeMOTO HAcoca — MOMHOCTH, pacxona KIT/,
MaKCHMaIBHOTO 3a0p0oca TacTOTHl BPaleHIA, MAKCHMATBHOIO H, P HeOOXOIHMOCTH, MHHHMAIBHOTO MTHOBEHHOTO
TJABICSHHA, MAKCHMATLHON PA3TOAHON 9ACTOTH BPAIIEHIA B YCTAMOBHBIIEMCH peskiMe (peBepcHOil pa3roHHON YaCTOTEI
BpAIEH IS TS HACOca);

3) s HACOCA — MAKCHMAIBHOR VIAESTHHON SHEPriy (Hamopa) M MOIMFOCTH Mpi paboTe HACOCA HA 3aKPHITYIO
3A7BIKKY (MOIFHOCTH HA paGodeM KOIece B BOAS W/FIM HA BO3IYXE) IS 3a0aHHON YacTOTEHI BPAIIEHys.

1.1. JIxs pervaupyeMerx TYPOMH [T OJHON WA HeCKOIBKHX 33TaRABX JACTOT BPAMCHIA MOTYT VCTAHARIH-
BATHCS TAPAHTHPOBANHBIC 3HAYCHIS:
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- MOIMAOCTH M pPacxonua, KOTOPHIS NOJKHBL OFITE TOCTHIHYTHL IIPH OHHOM HITH HECKOIBKIX 3208 HHBIX 3HATE HITAX
VIOENBHON SHEePriy BOIBI B THApOMAIEHe (cM. aept. 1);

- KIIO, xoroperii MoxeT ObITh ONpeIeIen:

JUTS. OMHOTO WTH HECKOJMBKIX 3HAYCHHH YAeNbHOH 2HEPTHH BOILI B THAPOMAIIIHE;

JUTSL OFTHOTO VMW OTASNMBHBIX 337aHHBIX 3HAYCHI MOTIHOCTEH HUTH PACXO0B MITH COTMIACHO KpHBOit (cM. gepT. 1);

KAK cpefHue B3BeleHHBe U cpeaneapudmeTieckie 3nadera KITJT B npuanasore MOMIHOCTEH HIIM pacXoaoB.

1.2, g meperyaupyemoil TypOHHBL TSl OMHON YUTH HECKOIBKIX 3aiaHHbX acTOT BPAIeHHs YCTAHABIHBAIOT
rapaHTHPOBAHHBIC 3HAYCHHA:

MOII{HOCTH FJTH pacxona (TapanTHs 10 Pacxony OObIIHO 3aMEHAETCS COOTBETCTRYVIONIEH rapanTieli MOIIHOCTH),
KOTOpBIE HOJKHEL OBITE HOCTHIHYTHL W KOTOPBIE HEe NOJKHHL OBITh IIPEBRIIICHBl B IHANA30HE 3aMaHHBIX 3HAYCHHA
VIAENbHOH THAPABTHISCKOH 3HEPIHH THAPOMAIIMHEL (cM. gepT. 1).

A HeperynupyeMoii TypOHHBI TpeOyeMOe 3HAYCHHE MOIMHOCTH 33Aal0T HHTEPBAIOM ¢ HIDKHHM MPeaeioM KPSP
W BepxHuM mpeaenom (K + 0,1) PSP, rae K — B3aMMHO COrMIACOBAHHAA BEMHYHHA, 3HAYCHHE KOTOPOH JNIEXKHT MEXTY
0.9 i 1,0. Kak npasrio, K= 0,95, Bribop spagenns K qosked OBITh VBA3AH ¢ HASHAYSHHBIMI ITPEIeIaMil MOIIHOCTI,
coorseTcTRytomumy E . uw E

KIIJI mist ONHOTo FITH GONES OTASNBHBIX 3aMaHABIX 3HATSHIR VISTbHON THIPABTHIECKON SHEPIIN THAPOMAIIH-
HEL;

KIIJ Kax Cpemrmx B3BEMISHHBIX M cpegreapudMeTHIecKix 3HAYeHAR B 3aJaRHOM IHAINA30HE 3HATCHIN
VIAENbHOH 3HEPTHH THAPOMAITHHEL

1.3. JIng omHOW WM HECKONBbKHX 33faHHBIX YACTOT BPAINCHHA HACOCA YCTAHABMWBAKIOT TApaHTHPOBAHHBIEC
3HAYCHS:

- MOTIHOCTH, KOTOpas He JOMKHA OBITh NMPEBLINIEHA B IHAITA30HE 3aMaNHBX 3HAYSHIH YHeThHON SHepTHn
THAPOMANIIHEL (CM. wepT. 1);

- pacxoja B AHANA30HE 33JAHHBIX 3HAYCHHUH VASTEHOW SHEPTHH THAPOMAINWHEL, BKIIOYAS 3HAYEHWS PAacXofa,
OIS KANHE JOCTHKESHINIO I HE TOMJIEXKAIINE MPeBbINIerno (cM. aept. 1).

Jd perynupyeMoro M HeperyiupyeMoro Hacoca TpebyeMoe 3HAYeHHe PAcX0ia 33/1al0T WHTSPBAIOM ¢ HIKHIM
TIPEIETOM I(Qsp w pepxawM npenerom (K + 0,1) Q. rre K — B3aMMHO COrTTACOBARHAS BEITIITHA, 3HATEH M KOTOPOR
nexut mexoy 0,9 u 1,0, Kak npasmro, K = 0,95, Bebop smavermis K gomker OBITH VBA3AH ¢ YCTAHOBIIEHABIMA
TpeieIaMi IO PpACXOAY, cooTBeTCTRYIomIMA £ .- w £ . KIII m1s ogroro win 6esiee OTAEIbHBIX 3a1aHHEX 3HATEH NI
VIENBHON 3HEePriy BOIBI B IHIPOMAINIMHE MM COINIACHO KPUBOM (cM. ept. 1);

KIIJI kaK Cpemfix B3BEMEHHBX U cpenreapinGMeTHIECKIX 3HATCHI B 3a0aHOM IHATa30He VISThHON SHEPrin
BOZBI B THAPOMAIIIIHE.

2. He ponyckaeTcsd pacTpocTpaHsaTh TAPAHTHH HA Be MITH HECKONBKO B3aMMHO CBA3AHHBIN BeTuanH. Hanmpuwmep,
B coivaae peryinrpyemolt tvpGumaer snavernus KIII creayer veTamaBnuBaTh B 3aBHCHMOCTH JIHOO OT pacxoxna, 1ibo or
MOIHOCTH, HO HE OT PACXOAa M MOIHOCTH OfHOBpPEMEHHO.

3. YCraHOBJIEHHBIE IIpedeNbHbe 3HAYeHNS MAKCHMAIBHOIO JJIH MHHHMANBEHOIO MTHOBEHHOIO HNABIEHWA W
MAaKCHMATLHOTO 3a6poca 9acTOTH BpalleHHs TIpK cGpoce HArpY3KH (¥ TYPOGHMH) WM TOTeph MpHBoAa (y Hacoca) ¢
HAJIOXKEHWEM ITY)IbCAii JaBIeHVs PACIIPOCTPAHSAIOT HA BECh NHAIA30H PEXHUMOB SKCIUTYATAIIAH.

4. VeraHOBIEHHOE TpeielbHOe 3HAYEHIME MAKCHMANBLHON PAa3srOHHON 4acTOTHI BPAINEHHS B YCTAHOBHMBIIEMCHA
peskvrve (peBepCcHOM YACTOTH BPAMIEHHS TP PA3TOFHe B CIyYae HACOCA) PACTIPOCTPAHSETCH HA VCIOBHA, YKAIAHHEE B
TEXHHIECKOM 3aMa M.

5. JIinsi Hacoca HOMKHBE ObITh YCTAHOBISHEL BEPXHIE TPEAeThl MOTPebIse Mol MOHOCTH W NABIEHHA P paboTe
HA 3aKPBITYIO 3a0BIDKKY JUIA 320aHHOI0 3HAYEHNA YaCTOTH BPAIEHI.

6. TloTpeGHTEeNb NOMKEH MPEeACTABATE M3TOTOBHTENO MHAPOMAIITHHEI TIOJHBIE W JOCTOBSPHBIC JAHHBIE, XapaK-
TEPH3VIOIINE BOLOXPAHHIHIIE, BXOJHBIE W BEIXOAHbIE COOPYXEHHA, BONOBOIABI MEXITY TOUKAME IOJBOOA 1 OTBOAA, BCE
YacTH W 0COpYIOBAHWE, OTHOCAINIMECHd K BOJOBOAAM, & TAKKE TIPHBOAAIINES W TPHBOJMMBIC MEXaHH3MBI KakK
BNEKTPHIECKIE, TAK M HEANEKTPHISCKHE, BCE PETrVIIATOPEL, KIANAHEI, 3aTBOPEL H CBA3AHHEIE ¢ HUMH MEXaHI3MbL

7. TloTpeGHTeNnb AOMKEH OTNPEeneJUTh (YCTAHOBHTE) 3HAYCHHS BCEX MAPAMETPOB, ONPEeASIAIONY YCIOBHA, HA
KOTOPBIE PACIIPOCTPAHAIOTCA TAPAHTHH.
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ITPHIOXEHUE 3

Pexomendyemoe

OIIPEJEJIEHHE PACXO/A BOJAbI

1. Obmue TpeGoBanna

1.1. Jns onpefeneHus aGCOMIOTHOTO PACXOAA PEKOMEHAVIOT CIEAYIONIINE METObI:

- METOJ] M3MEPEHNHS CKOPOCTEil B pAne TOYEK CeUeHHs MOCPECTROM TYPOHHHBIX PACX0I0OMEPOB;

- METOZ W3MEpeHHs cKopocteii mocpencrsom Tpyvook LliTo;

- meTox rumpoviapa (metonq I'mbcoma);

- METOLBI METOK, OCHOBAHHBIC, HAIIPHMEDP, HA M3MEPeHHH BPEMEHN TPOXOXNEHHSA METKOH 3a1aHHOIO paccTo-
STHWST;

- HCITOTh30BAHME CTAHIAPTHERIX BOJOCTHBOB;

- HCITOTh30BAHHE CIETHATLHBIX YCTPOWCTB ¢ M3MEPEHHEM TepPeTanos MaRIeHN;

- 0GBLEMHBIE METOIBL

Kpome Toro, mis onpenenerysi pacxoa MOKHO FCTIONB30BATh AKYCTHIECKIH MeTo (CM. TIprutoxRerme 7), a Takke
TEPMOIMHAMITTECK I MeTox mameperrs KITA (o, npiroxerne 15), KOTOPLIT MO3BONSAET BOITHCITHTE PACXO, IMES
mamepernnrere KT, yaAenpHYIO 3HEPIHIO H MOTIHOCT.

1.2, Msmepenwe pacxoma IpH HATYPHOM HCIIEITAHWA JTOOFIM METONOM OVIET JOCTOBEPHBIM JIMINb B YCTAHOBHE-
meMcsd TOTOKE, T. €. eClM HM3MEHeHWd MOIMHOCTH TeHepaTopa (ABWratens), VASTBHOW 3HEPTHH BOABI M 9ACTOTHI
BPAISH A He MIPEeBBIA0T 3HaTeHIR, VKa3anHbX B 1. 3.6 HACTOAIIEr0o CTAHIAPTA.

1.3. Eciu ypaBAMTENBHBIT pe3epByap PACIIOIONREH MEXIY M3MEPHTE/IBHBIM CeYeHUEM W THAPOMANIMHON, TO
KoneGarnsl YPOBHS BOINBI HOJDKHBL ObITh 3ameMIipHpoBaHBl 10 HAYAIa Onbrda. Feny 3T0 TPYIHO BBIIONHWTE, TO
Pe3VIBTAT M3MEPEHWS PACXOIA. TOKEH YIUTHIBATE 00BeM BOIHI, KOTOPEIH TIEPeXOTHT B Pe3ePBYAP M 00pATHO BO BpeMsd
M3MEPEHHS [MIPH JOMYCTUMEIX KOMeOaHHAX YASTbHON SHEPTHH BOALI (CM. T1. 3.6 HACTOATIErO cTaHaapTa)l.

2. Merog onpeaeieHns CKOPOCTEd NOTOKA TYPOHHHBIMI PACXOI0MEPAMI

2.1. st vKazaHHoro Merona TpeGyercs HeKOTOpOoe KOMHISCTBO TVPOUHHEIX PACXOIOMEpPOE, PACIOIATAEMEIX B
3AJAHHBIX TOUKAX [TOMEPSYHOT0 CEYeHIS BOIOBOIA YUTH OTKPRITOTO KaFaa.

JDtst orpeeNetins pacxoja Pes3yIbTaThl OMHOBPeMEHHBIX H3MEPeHHH pacxomoMepaMil JIOKATLHEIX CKOPOCTeit,
YOPEOASHABIX TI0 BPEMEHI, HATSIPHPYIOT 10 HAMEPHTEIPHOMY CETSHITIO.

HMameperiis MOryT IPOBOLHTHCH:

- B BOJOBOJE;

- B BOHOIPHEMHOM YCTPOICTRE;

- B OTKPHITOM TIOABOJISIIEM MW OTBOJATIEM KaHaTe.

Hameperiisa pacxoma HOMYCKASTCHA IPOBOLKUTH TOMBKO B HOKYCCTBEHBIX OTKPEITHIX KAHAIAX ¢ XOPOIIO H3BECTHON
dopmoit monepeqHoro ceyenns. MCmonb30BaHME €CTECTBEHHBIX KAHANIOB HE NOMYCKASTCH.

2.2, Hameperie CKOPOCTH B KaX 0 TOUKE CETSHIA TODKAO MTHTHCA He MEHee ABYX MHAYT. ECIH HMEI0T MeCTo
KoJeGanmsa CKOPOCTH, TO BPeMsl H3MEPESHIE JOJDKHO BKIIIOYATL He MeHee YeThIPeX NepHonoB KoneOaniii cKopoCcTi.

2.3, Konu4ecTBO TOYEK CEUSHHS TOKHO OBITh JOCTATOUHEIM JUIS TOrO, YTOOBI 00ECIIEYNTh YIORICTBOPHTEIEHOS
onpeneneHie MpogIUIs CKOPOCTER O BCEMY H3MEPHTSIBHOMY CEYEHHIO.

B BonoBoze Kpyriioro cedeHHs JO/KHO OBITE He MeHee 13 TOYEK M3MepeHna, OHa H3 KOTOPLIX HOJDKHA OBITh B
nerTpe ceyerys. Yneno Todex Z HA pajuyce, HCKITFOYas TIEHTPATEHYRO, ONpeernsior s cootHomenns 4 VR < Z < 5+VR
rie R — BHyTpermmii panmyc BOmoBoma B MeTpax. IIpw oGoM MMeromeMcd KOJNMYEeCTBE PACXOMOMEpOB IydIle
VBENHIHBATD THCIO HAMEPUTEIBHEX PAIHYCOR, TEM VBSIINTHBATEL THCII0 TOYSK HA PALIYCE, [IPH 3TOM CleayeT Maberath
YPe3IMEPHOro CTECHERHS T0TOKA. CTECHEHHE B IIEHTPE MOKET OBITh YMEHBINIEHO KOHCOILHEIM KPETLIEHAEM PanianbHEX
HEeCYITIX MTAAT K CTeRKAM Bogopona. Hellenecoobpasmo nNpoponuTs naMeperis Oonee aeM fa 8 paniycax i osee
qeM B 8 TOUKAX HA pajiyce, MCKINOYAS [EHTPATBHYIO TOTKY.

B npamovroinsHOM FUTH TpanelednainsHoM CedeHrH JODKHo OHITh He Meree 25 Todek. EciaM pacmpeneierie

CKOpPOCTEH OTNMHYAETCA OT OJHOPOIHOIO, YHCIO TOYEK 2 OTIPEASTSIOT W3 COOTHOMEHS 24 3\1@ < £< 36 ifZ, e 4 —
TUIOMIAAE M3MEPHTEILHOTO CeYeHNS B KBAAPATHEIX METPax.

2.4. PexomeHOyeTcs IIPHMEHSTE TONEKO TYPOMHHABIE PAcXOmOMEPHl IIporneuieproro Turna. M3mepurensHbie
CHTHANBI OT BPAIICHNS MPOMEUIepa NepefaloTes Ha MOKA3BIBAIONINE W PErHCTPHPYIONIE PHOOpHl A obeceue His
BO3MOXHOCTH KOHTPOJISE MTHOBEHHOI'O 3HAYEHHA YACTOTH BPaIeHHA BO BPeMs M II0CIE OIIBITA.

T panyupoBOYHBIC XaPAKTEPHCTHKH PACXOIOMEPOR HE AOMXHBI H3MEHATECH B MPOIECCE MCTTBITAHNS.

IIponennepsl pacxomoMepoB AOJDKHBL ObITH AmameTpom He MeHee 100 m. B mepudiepuiinoil 3oHe MoOryT
MPHMEHSTHCS PACXOAOMEPEI ¢ IHAMETPOM nporennepa 50 M. PaccTogHie OT BEIXOIHOW KPOMKH JTOMACTEH TpoTeniepa
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IO BXONHO KpOMKH HecVINeH WTaHrH NOKHO O6ITh He MeHee 150 MM, Vron Mexiy BeKTopoM MeCTHOH CKOpOCTH W
OCBhI0 pacxoroMepa AomkeH ObITh He Gomee 3°. Ecmu 310 yemoswe He cobmopaeTcd, TO CIHEAVET TPUMEHATH
CAMOKOMIIEHCHPYIOMIMECH PACXOIOMEPEL, KOTOPEIE H3MEPSIOT HEMOCPENCTBEHHO OCEBVIO COCTABIAIONIVIO CKOPOCTH.

2.5. PacxonoMepsl CIeAyeT TPanynpoBaTh B YCIOBHAX, HACHTUYHBIX YCIOBHAM UCOEITAHUA. KenatensHo rpay-
VPOBATh HECKONBKO PACXOA0OMEPOB OJHOBPEMEHHO, YCTAHOBICHHBIX HA TEX € PACCTOAHWAX, KAKHE GYAYT HMETH MECTO
BO BPEMS WICTIBITAHWIA.

Bo spems rpazyrpoBKH MUANIA30H CKOpOcTefl [MOTOKA [OIDKEH 10 BO3MOXKHOCTH BKIOYATH BECh JHATA30H
MECTHBIX CKOPOCTEH, OXWAAEMBIX BO BpeMsd WCnbmaHuil. HopMmManbHbIA TpagyupoBOYHBIA AWANA30H CKOPOCTEH
oxpateBaeT ckopocTit — ot 0,4 mo 6 m/c (rrorma no 8 m/c). Ilpi sTomM BepxHIAl Npenest, KAK IPaBHII0, OrPaHHTHBACTCH
BHOpALVsIMA. DKCTPANOIIID [PATVIIPOBOTHON xapakrepicTiuki Oonee dem Ha 20 % MaKCHMATBHON CKOPOCTH
CTIEZIYET JENATE TONBKO TPH COTJACOBAHMA C TIOTPEOUTENEM W M3TOTOBHTENIEM.

CaMOKOMITEHCHPYIOIINECS TIPONEIephl CJENyeT IpagyHpoBaTh IIPH
yIiax HaTeKaHwd moToka oT (° 10 MAKCHMATBHOTO VIVIA, OXHAAEMOTO IMpH
wensrranisx. I'panyrpoBsKy MIPOBOIAT P TOH 3Ke OPHMEHTAIWNH Hecyre
MTAHrA K IOTOKY. DKCTPALOSLIAS TPAagyHPOBOYHBIX XAPAKTEPHCTINK HE
pasperiaeTcs.

CucreMaTHYeckasl IOrPelIHOCTh IPANyHPOBOYHON XapaKTePHCTHKH C
TOBEPHTETBHOM BEPOATHOCTLIO 95 % noxmxna Obrrh meree 0,5 % mpu cko-
poctax ot 0,4 no 6 m/c. TpagydpoBKa PAcxoJOMEPOB TOCHE WCIBITAHWH
00s13aTeNBHA, €CTH ECTh NPH3HAKN TTOBPEXICHHIA.

2.6. B KOpPOTK¥HX BOXOBOAAX™ WIH B BONOIPHEMHWKAX HIMEPHIEIEHOE
CETeHHE MOXET PacrioaraThcd B KOPOTKOM KOH(MY30PHOM YIacTKe ¢ Hepas-
HOMEPHEIM ¥ (HITH) HeYCTORIHBEIM paciipeneneHiieM ckopocteii. Hampagne- ;
HHE ITOTOKA MOXKET HE COBIAJATH ¢ OCHK pacxogoMepos. BoaneicTere 3Tix |
QakTopoB MOXKeET ObITH YMEHLINIEHO [IPUMEHEHWEM BBIIPAMISIONX YCT- \\
POACTB MW APYTHX CTEIHANBHBIX CIIOCOO0B. 7 \

2.6.1. Ha Bxofie B BONOTPHEMHHK MOKET OBITh YCTAHOBISHO BPEMEH-

Hoe corio (dept. 14), aro obecredisaeT:

- NPAMOIHHEAHBIA TOTOK;

- NpHOIM3UTEIIHLHO OHHOPONHOE ¥ YCTONYWBOE PACIpPENe/ieHIe CKO-
pocTeit; a

- YBETWYEHHE CpenHel CKOpPOCTH W MECTHBIX CKOpOCTeld moToka y
CTEHOK, YTO TIOBBIAET TOYHOCTh U3MEPEHHH TP MAaJBIX PACXOMax; 2

K menocratkam 3T0ro crocota MOKHO OTHECTH: .

- 3HAYWTENBHYK) CTOMMOCTh W TPYIOEMKOCTh W3TOTOBIEHWS W yCTa-

HOBKH,

- BO3MOZKHOE BIHSHWE MOAMMHUIMPOBAHHOIO BOAOTPHEMHIKA HA. Xa- Yepr. 14
PAKTEPUCTHKH THAPOMAIIHHEL,

- HeOOXOMMOCTh Y9€Ta TONIMMHGI TYPOYJIEHTHOrO MOIPAHHYHOIO CI0S, KOTOpas MOXET ObITh MEHBIIE, 9eM
paccrosrue OT cTeHKH a0 Omuxkaliniero K Hell pacxogomepa**.

2.7. CnenmaibHble TPEGOBAHAA K HIMEDPEHHAM B OTKPBITHIX KAHAMAX

2.7.1. Wamepurenpariec ceveHis (KAK MOPaBium, IPAMOYIOIBHEE UMM TPANCHEHNANBHEIE) KOJDKHBL HMETH
NMPHAY ¥ OTy0HAY He MeHee BOCEMI JHAMETPOB pacxonomepa, Ho He mexee 0,8 m. Ilone ckopocteli B H3MepHTEIIbHOM
CEYEHHH MOXET OBITh YIYYIIEHO YCTAHOBKOH YCTPOHCTB, MOKA3aHHbIX HA YepT. 15. MaMepuTenbHoe cedeHHE JOKHO
OBITE yaaeHO 1o MeHbIIei Mepe Ha 10 rrapaBnndecKix paguycos BHI3 [0 IIOTOKY OT OriKajilnero ot Takux yCTpoHcTB
(KpoMe MOATOMNEHHOTO TLTOTHKA).

Veranoska comwa Ha BXoje
B HHIKOHANODHYHY TYPOHHY

4 — ISMCPHTCIBHOC CCUCHIIC

* BOMOBOA CYMTAETCS KOPOTKFIM, ECITH JUTHHA €r0 MPSMOT0 YIACTKA MEHBIINE 25 JHAMETPOB.
** Dra TONIAHA JOJDKHA OBITh OMpPeeieHa SKCIIePHMEHTATBHBIM HITH PACTETHEIM [TVTSM, PACX0 B MepHQepHii-

HO 30He DJOJDKeH ObITh PACCIHTAN ¢ YISTOM HeliCTRITEIBHOrO pacpeneets ckopocredt. Tonmunny & TvpOyNeHTHOrO
MOTPAHHYHOIO CJI0S PACCYHTLIBAIOT 10 (GOPMYIIE

X

§=037 ————;,
v—x/vt2

o€ X — pacCTOoAHIE BAOME OCH BOAOBOIA OT BXOJA HO M3MEPHUTEIBHOTO CEUCHIIA,
vV — Cpearsist CKOpOCTh.
V — KHMHEMAaTHn4eCKast BA3SKOCTE.
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Cpencn;a 1A CTADIIH3ALMA I0TOKA B OTKPBITOM KAHAIC

1 — petnetkir; 2 — wioTeL; 3 — HOOTOIDTEHHBIA TUIOT;
4 — M3MEPUTENEHOE CeTeHIIE

Yepr. 15

2.7.2. Ilpy u3aMepeHusX B OTKPHITHIX KAHAIAX JOJKHO OBITh He MeHee 25 Touek, KOTOpbhie PaCIOIArarT Ha
TMEPECEYEHIAX 5 TOPU3OHTANLHBIX M 5 BEPTUKATBHBIX THHWH. OKONO CTEHOK, AHA ¥ CBOOOIHON MOBEPXHOCTH TOYKH
caeayeT pacnonarate game. Kak mpaBmwio, HX pacmoiaraloT TAKHM 00pasoM, YTOOBI Pa3HOCTH CKOPOCTEH B ABVX
coceHMX TOYKax He mpesbimana 20 % swavenws Gomehied w3 ckopocteil. MUWHHMATBHOE PACCTOSHHE MEXITY
pacxogoMepaMil JoKHO Opith e meree (d + 30) mm, roe d — HapysKHBLT puaMerp nponernepa. Pacerosinre ot
CMOYEHHOM MOBEPXHOCTH M0 OCH BIFrskafimero pacxorgoMepa norkHo Gurrh He meree 0,75 d w we Gonee 200 mm. Och
BEPXHErO PACXONOMEPA CIEAVET paclonararb, KaK MHHHMYM, HA OIWH IHAMETD IPOIe/Uiepa HIXe CBOGOmHON
TMOBEPXHOCTH BOIEL

2.7.3. Bce pacxonomMepsl XeCcTKO 3aKperUisoT Ha MITAHTAX, 4 OCH MPOIIE/UICPOR PACIIONATANT MEPICHINKYIISAPHO
TDIOCKOCTH MaMepPHTeNbHOrO ceuerrsi. Jorkmna GbiTh 00ecevena JOCTATOYHAS XKeCTKOCTh KOHCTPYKIIAN IS TPeIoT-
Bpamenud aedopManiii KOHCTPYKITHI, a TAKKE BHOPAInil pacxonoMepoB.

PacxomoMepbl MOTYT TPUMEHATHCH B BHIE CTAMOHAPHONW Garapew, CMOHTHPOBAHHON HA HECKONBKWX Tapan-
NENBEHBIX CTEPKHAX TI0 BCEMY H3MEPUTENLHOMY CEYEHWK. B KaHAmax ¢ ManbiM TIOTIEPEYHBIM CEYEHWEM TaKas
KOHCTPYKIIA MOXKET CO3MATh 3HATHTENbHOE CTecAere. MOXHO NpHMeHSTh OHH BEPTHKATHHBI PAll PACXOIOMEPOB
(gept. 16) MM TOPU3OHTANLHBIA PAA. DTH PAABI MOTYT MOCIEIOBATENBHO TIEPEMEIIATLCA B HYXKHOE TIONOXEHHE B
npenenax H3MepuTeabHoro ceyedns. I1oCTOAHCTBO CKOPOCTH IMOTOKA B NPOAOIDKEHIE BCETO OIMBITA KOHTPOIUPYIOT
OJHHUM HCMOABIDKHO YCTAHOBJICHHEIM PACXOAOMEPOM HTH H3MEpPEeHHEeM HHACKCHOTO PACXOma.

OnuHOYHBIL BEPTAKANBHBIA PAJ TYPOHHHBIX PACXOIOMEPOB, YCTAHOBIECHHEIH HA MOABIKHOIN nedenke
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I — nonoxene 1; 2 — nonoxene 2; 3 — M3MEPUTENBHOE CeTeHMe; 4 — INTAHTA KPEIUIEHKS PACXOIOMEPOB;
5 — HATPABTAIONINE 3aXAMBL;, 6 — UPOMIUTBHAS IITAHIA; 7 — TENeXKa; § — YPOBEHD BOMBI IIPEIeTbHBIT

Yepr. 106
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2.7.4. YpoeeHb BONBI ONPENEIISIOT OOHIM W3 METOMOE, OIMHCAHHEIX B NpruioxeHn 4. Konebanusa ypoBHS BOJBI
He NOIBKHBI TpeBLmarTs + 1 % cpeprero 3nadenvst rnyGHABl MOTOKA, WX CHeAYeT KOHTPOIHPOBATH B MPOIOIGKEHIE
BCETO OMBITA.
2.7.5. CKopoCTH 0K0JI0 DOKOBEIX CTEHOK ¥ IHA B KAHAAK IPSMOYIOILHOIO NONEPETHOIO CEUeHNS PaCCUThI-
BAIOT TI0 PopMyne
= 1
vx - vaﬂ(x/a[)) /m7
rie v, — CKOpOCTh B Dinkaiiell K OrpaHndHBaiomeli MoBepxXHOCTH TOYKE HIMEPEHs,
1]
m — KO3hUIHEHT, paCCYUTEIBACMEIR Mo GopMye
a v
1 1
m=lg|— / lg |— |,
g Vao

rie a; U G — pacCTOsAHNA 0T OIrPaHMIHBAIONIIX MOBEPXHOCTE R OCxainmx ToYeK H3IMEPEHIIA,
V) 1V, — CKOPOCTH, M3MEPCHHbIC B STHUX TOYKAX COOTBETCTBCHHO.
0

Oko00 CcBOGOIHON MOBEPXHOCTH MPOQIITL CKOPOCTEH CIEIyeT SKCTPAIOJIMPOBATE 13 YCIOBHS er0 IUABHOCTI.
IIpH BEMUCICHIN PACX0Ia VIS TPANeleHIATBHbIX CEICHHH HHTErPIPOBAHNEC BHATAIC IPOBOIST BAQIEL BEPTHKATbHBIX
JIFFHIL, a4 3aTeM — MOCTPOCHHEM 3aBHCHMOCTH IPOM3BeJeHNS V-d OT IIONEpPeuHoil TOpPH30HTAILHON KOOPIMHATEL
(gepr. 17), roe v — cpensia Mo BepTHKAILHON JNHAN CKOPOCTE; d — DIYOHHA BOOEI HA 3TOH XK€ BEPTHKAIM.

Tpumep nocienosarensHoro rpadiiecKoro HHTErPAPOBAHIA NP HIMEPEHIE PACX0AA B KAHANE
TPANENERAANBHOTO CEUCHHA

LY NN i |

NN TR
NS TR
2V NEYVITIEME 0| 2
) ) /)]
y =7
1 2 3
72 3

S

e f

Yepr. 17

2.8. TouHOCTh WAMEPEHWMIl PACXOJa ¢ TMOMOIILI0 PACXONOMEPOB CYINECTBEHHO 3aBHCHT OT VCTONYMBOCTH
nipodiia CKOpoCTeli, HATMINA BHXPEil, OTKIOHEHHA HOTOKA OT MPAMOIIHHEHOCTH, TYPOVIEHTHOCTH, IEPHOTHIECKIX
MYIBCALIF, OT KAa4ecTRa M3MEpernd (dHcio ¥ pachpefelerne TOYeK paMepernd 1 2d{eKkT cTecHernd) M MeToaa
BREGHCTEE pacxoga. [orpemocTs HaMeperii forkia OHiTh ONEHera M YKa3ana B oTdeTe.

TIpr XOpOIIMX CpPeiCTBAX M3MEPEHMS M XOPOINHX VCIOBHIX TEYESHWS CHCTEMATHYECKYIO ITOTPenrocTh ¢
TOBEPHTEIBHOM BEPOATHOCTEIO 95 % ONEHIBATOT 3HATEHHAMI [0 MPHIOKEHINIO 16,

3. Meron onpejeneHnsa ckopocreii noroka Tpydkamn ITuro

3.1. MeTos MpUMEHSIOT B BOAOBOAAX C JOCTATOYHO GONBIMIMMH CKOPOCTSMH BOZBI, CBOBOIHOM OT B3BCITIEH HBIX
QACTHII.

3.2. Kosdbdunuent cxopoct Tpy60oK IIHNTO MpUHMMAOT paBHEIM efurpie. MecTHyIo CKOPOCTh v, PACCYNTHI-
BAIOT TI0 PopMyne

v, =N2Ap/p
rae Apj — PAa3HOCTb MEXOY IMOJITHBIM JABICHHEM HITH JAaBICHMCEM IIOTOKA IIPH CKOPOCTI, paBHOI‘:I HYIT0, H CTATHYCCKHM

IABJIEHEM, M3MepeHHEIM TPYOKOit I1wTo, pacioioKeHHON B TOIKE i
KoaddromireATol CKOPOCTH BCEX HECTAHNAPTHHIX YCTPOMCTE VCTAHABTHBAIOT TINATENHHON TPATyHPOBKOH IO
BCEMY IHANA30HY cKopocteii. Jns BEITHCIEHNA PACXOfa MPAMEHAIOT T e METOIBl WHTErPHPOBAHIS, ITO U TMPH
HCITOTH30BAHIH PACXOI0MEPOB.
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4. Metog, ruapoyaapa

4.1. HMameperre pacxoga METOOOM rugpovaapa (MHOTIA HA3bBanT mMeTonom ['mbcoHa) OCHOBAHO HA 3aKOHAX
THAPOAMHAMHKH, KOTOPEIE JAKT COOTHOTIESHHS MEXIY CHIO, BHI3BIBACMO 3aMefIeHHeM MacChl BOJIBL (BHXYIIECH
MEKIV OBYMS CEUCHHAMN), W M3MEHEHNEM Pa3sHOCTH AABICHWA MeXIy IBYMS cedeHHsMH. [IpaKTHIecKy ero mprmMe-
HAOT TOMBKO TIPH HETIPEPHIBHOM YMEHBINEHUH PACX0/a B TYPOWHE A0 HYNA (3aKPHITHE HANPABIAIONIEr0 armnapaTa,
WITBL, 3NBIXKKHA W T. 10.).

B BonoBONE MOCTOSHHOIO IOTEPETHOrO CEYeHNT A, 3aKmndaromemM B cebe Maccy XKHAKOCTH pLd, w3MeHeHne
ckopocTi dv/ds BERBIBACT Meperan JABRIeriil MeXIy BepXHEM IO TeUeHHio (HHISKC u) M HIDKHAM (HHIEKC d)
MOTIEPEYHBIMH CEYSHMAME, OTCTOSIIHMK APYT OT APYyra Ha paccTosane [. YpapHeHNe PABHOBECHS CHI B 3TOM CIy4ae
MMEeT BHT

dv
plL4 P AAp,

rne Ap = p;— p,.
W3 ypaBaenns cneqyeT

! ¢
Ajdv:iI(Aer&)df,
0 Pl

roe t— BpeMd, B TedeHNe KOTOPOIrD MPOMCXONUT H3MeHeHle CKOPOCTH BOIEL, a (Z — NOTEPA JABICHIA BCIICICTBIIC
TPEHHA Ha Y9aCcTKE MEXAY ABYMA CCUCHISMIL
CnenosaTensHO, 3HAYCHIE pacxoqa J9epe3 Typﬁlley JIO Hayatd 3aKpbITHA 3alI0PpHOrIO OpraHda pacCYUTHIBAIOT MO

dopmyne

i
A
0= Av, = p—L{)(Ap%)qu,

I7e § — BENMWYWHA MPOTeYKY Yepe3 3aKPLIThIH 3amopHbii oprad. TIpoTeykn ¢ onpeneinaoT OTASIbHO.

B npornecce 3akprITHA 3AMOPHOTO OPraHa HENPEPEIBHO PErHCTPUPYIOT PA3HOCTL HABNCHUN B ABYX CEUCHHAX.

4.2. Tlpu npuMeHeHHH METOAA THAPOYAApa CleAyeT cODIIONATE Cleayoire TpeGoBaAHNA:

- MEXIY IBYMS CEUCHHSMH, B KOTOPBIX H3MEPSIOT HABIEHHS, HE HOIKHO OBITH MPOMEKYTOYHOH CBOGONHON
TIOBEPXHOCTH BOJIHI;

- TMPOTEYKH gepe3 3aKPBITHIA 3aNMOPHEBIH OpraH B MPOIEcce HCIBITAHNA He MODKHBI MPEeBRIIATh 5 % u3Mepse-
moro pacxona. TIpoTeuky AOTKHBI OBITH OTPeeNeHbl ¢ TOUHOCTRIO 0,2 % MaMepsaeMoro pacxona;

- B Ipengiax M3MEpPHTETHHOr0 YIACTKA BONOBO NOBKeH OBITh MPSIMOTHHEIHBM i MMeTh TOCTOSHHOE Nonepe-
YHOE CEYEHHE, B HEM HE AOIIKHO ObITH CKONBKO-HUOYIL CYIMIECTBEHHBIX HAPYIIEHWH (GOPMEL, & PACCTOAHUE MEXTY
CEUCHMAME NOKHO OBITE He MeHee 10 M;

- TUIOINAOH TIOTIEPEUYHBIX CEeYCHHN BOIOBOAA W IIHHA VYACTKA NOKHEL OBITH H3MEPEHBI C JOCTATOYHON
TOYHOCTEIO, 9TOCH KoadbuimeHT TpyGompoeoaa F (cMm. 1. 4.7, nepeuncnenue 9) MOXHO GBUIO GBI OOpeaennTh ¢
tourocTeio 0,2 %;

- TPH MAKCHMATLHOM 3HAYEHWH W3MEPAEMOTO PacXoid CYMMA JUHAMWYECKOrO AABIeHUA ¥ TIOTEPH JAaBIeHUH
MEXIY CEUSHMAMI He OOKHBL Ipessrmare 20 % cpemHero M3MEHSHHs MMepPenafa IAaBIeHs B IpoLecce 3aKphITis
3ATIOPHOTO OPrana;

- TpeodpazoBaTeNb MEPENAna NJABIEHHA HOMKeH ObITh pa3MelleH TAK, YTOOBI IIHHEL COSHUHNTETBEHEIX TPYOOK,
HAVIHX OT ThE30METPHYECKIX TOYCK, OBLUTH IO BO3MOXHOCTH OJHHAKOBEIMIU;

- Pe3yNBTATHI OMBITA, B KOTOPOM 3HaYeHHe BennawHel C (cM. dept. 18) oTpHIIaTensHOE, CIeyeT MCKII0IaTh 13
paccMOTPEHNA;

- ECTW TMPHMeHA0T npréop ['MbcoHa, TO B KAXJAOM OMBITE CINEAYET U3MEPATh TEMIIEPATYPLI BOILL W PTYTH ¢
TOYHOCTEIO = 1 °C;

- TIpH IOJBOAEC BOABI K OAHOH TypOHHE 4Yepe3d HeCKOJIBLKO BOOOBOAOEB AABIEHHS CIEAVET M3MEPSTh B KAXIOM
BOZOBO/E OHOBPEMEHHO H HE3ABHCHMO.

4.3. B kaxaoMm CeYeHHH I H3AMEPEeHUs NABICHNA NOKHO OHITh He MeHee 4 OoTBepCTHHl HuaMmeTpom oT 3 g0
6 MM B IDIOCKOCTH, NePNeHIHKYIAPHON OCH BogoBOMA (B BOLOBOHAX NUAMETPOM MeHee 4 M MOXHO HMETh TOILKO
2 oteepcTii). B BomoBomax Kpyrioro cedeHus TOYKH oTOOpa AABIEHINS CIEOVeT PacIolaraTh HA PABHBIX YIJIOBLIX
paccTogHMAX Opyr oT Apyra. He pekoMeHAyeTcs pacronaraTh TOYKH oTOOpa BONW3M Bepxa WM HW3a ceyeHws. B
BOIOBOIAX MIPAMOVIOIBHOIO CEUCHHA TOYKH OTOOpA AABICHHS CICHYeT PACIOIAraTh HA BEPTHKAIBHBIX CTEHKAX HA
PACCTOAHMK YETBEPTH BHICOTHI CEYEHHA OT JHA W OT MOTONKA. Bee TOUKK 0TGOpa BEIMTONHATIOT M PACHIONATAIOT COTTACHO
Tpebopanmam nproxennd 4. Togkyn oTdOpa IaBIenws ClemyeT pasMemarh Ha paccrogrmn 20D (rme D — mmamerp
BOZMIOBOMA) M DONEe OT MECTA C CYIIECTBEHHBIM H3MEHEHHEM (POPMBI BOAOBOA.
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HupdepeHnnansHAa AHATPAMMA 3ABHCHMOCTH <JIABICHHE — BPpeMA»
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4.4, Yepes WHAMBUIyaTbHBIE BEHTWUIM OTBOALI JABTCHHA B KAXKIOM CCYCHUH TNPHCOSAWHHAIOT K OOIIeMy
KOJUIEKTOPY, COOOM@AnIeMycs ¢ IprbopoM JIIs 3aIHCH [HarpaMMel 3aBHCHMOCTH [TEPerana JaBIeHni 0T BpEMEeHHN.
JUtst yMeRpIIeRs NeMIIQHPOBAHI BCIENCTBIE TPEHIS BCE COSMIANTEIPH IS JIMHIH OXARL OLITh 10 BOIMOKHOCTH
KOPOTKHUMY, HEYIPYTUMU U AOCTATOYHOTO AuaMerpa (He MeHee 18 MM A7 XMAKOCTHLIX MAHOMETPOB WITH 8 MM 14
npeobpasosaTeneil AaBIeHs).

Bcee coemunenus W JIMHHHA HPOBEPAIOT HA OTCYICTBHE TpoTedek M Bozgyxa. Ilepen KaxiubiM ONBITOM HOJKEH
OBITH TPOBENEH OCMOTP W TIPOAYBKA TpyooK. B ocrtanbHoM HeoOxomumo codmionats Tpebopanma mm. 4.3, 4.4

MpUIOKEHUd 4.

4.5. Jlng oGecniede HUA HEOOXOAUMON TOYHOCTH 3aMUCAHHEIX UATPAMM H3MEHEHWUS AABICHUH YCIOBHS TEUeHUA
B BOIOBOIE TONMKHEL OBITH TAKHMH, 9TOOLI B KAXKIOM CEYCHWN Pa3HOCTh MEXIY NABIEHHEM, M3MEPEHHBIM B JIF000H
OTACTLHOW TOYKE, W CPEAHMM JaBIEHUEM 0 W3MEPEHMAM BO BCeX TOYKAX He mpeBbinana 20 % nuHaMuyeckoro
magnenus. CpenHee K3 MOKA3aHWIT 000 mapsl IPOTHBOIOIOKHEIX TOUEK HE MODKHO OTIHYATECS OT CPEnHero 3
JIOGOH APYroil mapsl TOYeK 3TOro Xe cedeHHd Gonee yeM Ha 10 % mMHAMWYECKOTrO LaBICH.

4.6. PekoMerIyeTCS 3ANMMCHBATE HMAMEHCHIE BO BPEMEHW I[EPeafd AABNeHWH fa HAMEPHTETBHOM VIACTKE,
OGYCITOBIEHHOE W3MEHEHWEM KOMWYECTBA MBIKEHHA BOABI M TPEHHH MEXAY NBYMs cedeHUAME (Auddepe HITHATBHBI
METOH).

B sroM cirygae TpeHMe BHE AMEPHTENBHOIO VYacTka W KOJNeGaHMs YPOBHA BOOBL B BOLOIPHEMHWKE MK
VPABHUTENBHOM PE3EPBYApE HE BIIHAIOT HA 3HAYCHVE [Ieperana JaBIeHi.

[porisse Herie ARG 3MEPHTENEHOTO YIACTKA HA CPENHIONn CKOPOCTh JOMKHO GHiTh He Meree 50 m2/c.

Ilepen ravamom HCIBITARKS BRIIOIHAIOT IPAIVIPOBKY Hpeobpaszosareneil nagierus. Ilepen raganoM KaKooro
OIIBITA TIPOREPATOT HYIIh M3MEPHUTENBHON CHCTEMBL

Pacxon ycragasnfBamT ¢ MOMOINBI MEXAHIIMA OrPAHMYEHWS OTKPLITHS 3anoproro oprada. Konebanus
H3MEPSSMOr0O pacxoia HOJKHBL OLITH CBENEHLl K MUHMMYMY VIepXKaHHeM 3aI0PHOIO OpraHa B HEIONBIIKHOM
TIOJIOKE HIH, TTOOBI PEKIM CTAOMIHINPOBANCS. 3aTeM 3ANCHBAKT MIMEHEHIE MABNEH A B IPOLECCe HEPEPHIBHOTO
TIOCTENEHHOIO 3aKPHITHS 3all0PHOrO OpraHa. 3anwch CleayeT HAYWHATE He MeHee deM 3a 20 ¢ 710 Havana ABHXKEHWS
JAIOPHOIC OPraHa | Npexpaars He MeHee deM gepes 20 ¢ nmocie ero OKOHYaHus.

4.7. DuddepeHManbHblii PTYTHRIT H3MepHTens nepenana gaenenus (npubop TuGcoHa) gaer AMArpaMmy
3aBUCHMOCTH JABIEHUA OT BpeMmeHW (oM. wepT. 18) B Buae dotorpaduu asnxenus ypopHeil prytd B U-00pasHoM
MaHOMETpe. 3HAYEHHE WHTerpana JApdt OIpPEeaeAIoT [UIAHUMETpUpoBanreM avarpammel. IIpy 3Tom Heobxomumo,
9TOOBI BCE JJTHHBL, BBICOTHIL, PACCTOSAHWSA W TNOMAAN GHUTH BBIPAXEHBI B OJHOH CHCTEME €/IMHIILL.

006paGoTKy MIarpaMMbl IPOBOIAT B CEIYIOMEH TOCTe0BaTeNbHOCTH
1) TPOBOIIT rOPH3OHTATLHYIO IO O— (), TIPECTABNSIONYIO HYNSBYIO JTIHITIO TPHGOpa I THATPAMMET;
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2) NPOBOUST FOPH3OHTATLHYIO JIMHITIO A—A, NPelCcTABISIONYIO Cpees 3HATeHNIE MTOTepb JABISH s py pabore
arperaTa A0 HAYANA JABFDKCHI 3aMOPHOTO Oprana;

3) IpOBOIAT TOPH3OHTAILHYIO THHUKD F—F, COBIAfAONyIO CO CPeJHIM 3HAYeHUEM AaBIeHHs MOCIe 3aKPLITH
3aIIOPHOIO Oprana;

4) H3IMEPAIOT OT JHHHK F—F BLICOTHI IMHKOB H IBYX COCEHMX BOJH H PACCYNTHLIBAIOT WX OTHOILIEHNE E 110

dopmyne

E=H/Hy;
3) paccuuTHBAT paccTosnne D o dopmyie
D=1 arctg(2nn/lnE)1

rie B— OTpe30K ¢ OWarpaMMebl, IPEACTABIAIONMNN cOGON MONMyNepHon BONHBEL NARICHUA C YY4ETOM I[IOIPAaBKW Ha
MUAPVHY TIEJTH;

6) paccrosuue D) OTKIANBBAT OT IPEeIbIAYINETo Iepecederia Bonabl ¢ nuamelt F—F, Tlonyaernas Touaka M
0003HATAET KOHEL JIATPAMMEL;

7) OpPWEHTHPOBOYHO MPOBOILT NUHWIO BOCCTAHOBIEHHS (O— MM,

8) ompenensioT Iwomans Ay uarpaMmel Hag munnaei O—M npn 6eckoHeYHO Y3KOH MIMpHHE INeTH nprubopa.
TInormans muarpaMMbl MOXET GBITH pa3BHTa HA HECKONBKO YUACTKOB 4|, 45, ..., A,. 13 niomann Kaxkioro U3 y4acTkoBs
MHATPAMMBL HEOOXOJMMO BBIYECTH TIOTIPABKY, YUUTHIBAIOMYID (DAKTHYECKYH KOHEYHYIO IWPWHY METH npudopa.
3HaueHNe HOIPABKH ONPEACNASTCS KaK MpoapeaeHie 3beKTHBHON IMPHHEL INENH* HA pA3HOCTE BEICOT AHATPAMMEL
HA TPARHUIAX YIaCTKa pasOneHM.

8) paccanThiBaroT pacxon (@) o dopmye

_ g A
Q=7 s T e
rre § My —macmmab ceKyHIbI 1 MacinTad MeTpa BOOSHOTO CTONOA HA AUarpaMMe;
F —otrommerne I/A UTHHBL W3MEPHTEIHHOI0 YIACTKA TUTOMALN MOTIEPEIHOro cederus sonopoaa (Koadhdi-
ueAT Tpyoonposoaa);
g — PACXOJ IIPOTEUEK YEPe3 3AKPHITHIT 3a0pHBIH opraH;

10) ompependOT HOBYK JIWHWIO BOCCTAHOBISHWA B MPEATIONOXKEHWH, YTO B JAHHLIH MOMEHT BPEMEHM OCTAB-

MYKOCH TOTEPI0 AABNEHWA BHIPAKAOT QOPMYyTOH

— X
b= Gl —r),
roe hl- — OCTaBIIAACA TMOTEPA OJABICHHA WITH PACCTOAHKMC OT JTUHWH BOCCTAHOBICHMA A0 THHHH F—F sl i-ro y4acTKa,

G — ToTeps AABICHHA A0 HAYANA 3AKPEITHA, T. €. PACCTOAHMe Mexay F—F u A—A4;
X — TOKA3ATENH CTENMEHH () B BHIPAKEHWH NI THAPABIHISCKIX moTepb (x = 2 mis wicen Peftronpiuca Gonee

5 % 10%);
a, k
= m — OTHOIIEHNE IToNanei JuarpamMmbr, ric a;= E Ak — HapacTaroiasa CyMma IomAane i CEIMEHTOB,
T L

i=1
ATf ofmas miemans AHATpaMMEbl,

S .
Ap = gF ?y — IUIOMALD, COOTBETCTEYIOMIAS TPOTETKAM.

OTIOKEB CHPaBa OT KAKIOrO CErMEHTA COOTBETCTBEHHO IONYYCHHLIE 3HAYSHNS A; BHH3 OT NHAWA F—F u
COBMMHWMB 3TH TOYKH IONYIAKT HOBYIO JIMHIK BOCCTAHOBIICHHS,

11) pacCYNTLIBAIOT HOBOE 3HAYCHIE PACXONA B IOPSIKE, ONpefe/IeHoM B mepearciaeHusx 8) u 9). Ecin npa
MOCHE0BATENHHBIX 3HAYCHNUA PACXOa OTMHIAITCA MeHee weM Ha 0,1 %, To mpekpamanT pacdeThl H TMPWHHMAIOT
rnociefree HAfieHHOe 3HAYe HIME 33 TMONHBIH pAcX0/] B MOMEHT HAYANA 3aKPHITHA 3aTBOpa. B pacxoxaeHue OobIIe,
TO BOZBPAMAIOTCS K niepedrcierniio 10) i pacCaHTRBAIOT PACXO] CHOBA.

4.8. Tpeboparusd K W3MEPHTEILHON CHCTEME, OCHAMEHHON MaTONHEPIINORHBIME TH(GDepeHIHATEHBIME Tpe-
00pa30BaTeNIAMA HABIIEHH:

1) cobcrBeHHAs YACTOTA W3MEPHUTENBHOH CHCTEMBI HO/DKHA OBITh HA IOPSIOK BEINIE OCHOBHOH YacTOTHI
KoneOarns MaBIeHHs,;

2) TOCTOSIHHASA BPeMEHH M3MEPUTENBHO CHCTEMBI NOTKHA GHITh MeHee 102 ¢

3) HeTHHEeHOCTh M3MEPHTETLHO CHCTEMEI BO BCEM AMANA30He M3MEpPEHNA He JOLKHA Ipesbuuars 2.1073;

4) gacToTa Onpoca JATYHMKOR JOKHA ORITE HE MeHee 50 pas B CeKvHIY;

5) M3MEPUTENBHAA CHCTEMA NOJDKAA OBITH IIPOTPALYHPOBAHA HA MECTe IIPH HABIEHHH B CHCTEME, PaBHOM
CPeIHEMY CTATHICCKOMY NABNEHIUIO B CAMOM BEPXHEM M3MEPHTEIFHOM CEYCHHN IIPH HYJIEBOM PACXOHE;

* DddekTUBHAS MIUPHHA METH Tprudopa — MHPHHA 0TOOpaXeHus mean Ha GoTodyMare Wi WHOM HOCUTES
MUATPaMMBL
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6) yerpoficTBa TS MONABIEHNA BHICOKOTACTOTHEIX IIYILCAIMI MABIeHAS He JOJBKHBL BHOCHTE ITOrPENHOCTh B
OTIpefeNne e IO JHATPAMMEL,

7) cuctema oGpabOTKI NAHHBIX HE HOJDKHA BHOCHTL MOTIPENIHOCTH, MPEBHIIiaonue cooteercTeernto 0,05 %
cpenHel pasHOCTH AaeneHnd u 6onee 1 wmc;

8) crnemyeT MCKITIOYHTD BIUAHNE TEMIIEPATYPH HA M3MEPHUTEIBHYE) CHCTEMY.

4.9. Tlpw onpeaeneHWH PACXOaa METOAOM Pa3IeIbHBIX AUATPAMM W3MEHEeHHE TaBNEHVA B ABYX M3MEPUTETbHEIX
CEYCHUAX BOJOBOAA PErHCTPHPYIOT pasfenbHo. MOXHO MOTh30BATHCS W OHHM CeUcHHWEM, MPHHSB 33 GasoBoe
CBODOIHYIO TOBEPXHOCTb B BONOIIPHEMHWKE, €CIH OTCYICTBYET YPAaBHWTENEHBIA pe3epevap M eClH UIHHA YIAcTKa
BONOBOZA C PEMEHHBIM CeYeHHeM He npepsimaeT 2 % miHHsl BCero Bomosoma. JImMHA VIaCTKA MEXIY NBYMA
H3MEPHUTENBHEIMH CeUeHHAMI NOTKHA ObITh He MeHee 50 M, u KosdQuienT Tpyoonposoaa Ha YIACTKE BONOBONA OT
VPABHUTENBHOTO pe3epByapa 0 HIDKHEro H3MePHTETLHOTO CeYeHNs OMKeH OBITh B YeThIpe 1 Gomee pas Gonblie, 9eM
HA Y9aCTKe OT YPABHWTEITHHOTO PE3EPBYAPA 0 BEPXHETO M3MEPHTETBHOTO CedeHHS.

OGopynosanue, MpUMEHIEMOe B JAHHOM CNyJae, CXeMaTHYecKH TTOKa3aHo Ha yepT. 19.

Cxema H3IMEPEHHA PACXOIA METOLOM «THAPOYIAPA» ¢ HOMOMBEY PATIEABHBIX JHAIPAMM

iy

5]

LIPS
A

N

(R 2
FAN 5

7 10
I — ypaBHUTENBHEIT pesepByap; 2 — YCIPOHCIBO [IId . PELLITIDL MO,
M3MEPEHWA M3MEHEHIA YPOBHS BO[BI; 3 — YCTPOHMCTBO ey
I M3MEPEeHII YPOBHA BOOBI;, 4 — YCTPOMCTBO [IIA 7

M3MEPEeHHA TaBleHHs (BepxHee HM3MEPHUTENLHOE YCT- \\
POICTBO); 5 — YCTPOMCTBO [T M3MEDEHIIT BPEMEHI - 8
(HITKIee M3MEPUTEIRIOE YCTPOICTBO); & — YCTPOLCT- Y ¥

BO CHHXPOHH3ALHM; 7 — YCTPOMCTBO A IPaIyIPOBKIL - B it - . . g

OABMEHILT; § — YCTPOMCTBO OIS M3MEPEHHT JaBCHILT;
9 — 1ypbuma; /0 — Bomosog 8 8 —p—)

YepT. 19 L&

JIarHble KAaXI0TO OMEITA JOJGKHBI BKITIOYATE B CeO:

- TPAmyMPOBOYHBIE XAPAKTEPUCTIHKA ITPHGOPA I W3MepeHITS NABICHTIS, 3ATHCAHHEIE MTepel] HATAIOM M ITocTe
OKOHYAHIS OIIHITA,;

- MHATPAMMEI 32aBACHMOCTH «IaBICHWE — BPEMd» Iepel HAYATIOM 3aKPBITHS, B MPOIecce 3aKPBITHS M ITOcIe
3AKPEITHES 3AM0PHOrO Oprafa (o MeHbIiell Mepe, TeTHPEe BOJARL JABICHIS JOKAEL ObITh 3AHECEHbL [T0CTIE 3aKPEITHS
3AMOPHOTO OPrafa);

- MHATpaMMy M3MEpeHUs YPOBHS BONHI B VPABHWTEFHOM Pe3ePBYAPE MITH OTMETKY VCTAHOBHBINEIOCS VPOBHA
TOCHe 3AKPHITHA 3AM0PHOrO Oprana (eI WCMOMB3YIOT OIHO H3MEPHTETBHOE CEUeHNE).

Ha xaxmom pexume padOTH IMAPOMAIIIHEI JODKHO OBITE BHIIOJHEHO HE MEHES IIATH OIBITOB C 3aIHCHIO
AT PAMM.

[py mAHKMETPHIECKOM METONE PACIETA PACKONA CIIGIYET IONH30BaThCa hopmynoit

Q: L - +QG
Fyd‘gd Vi Sy

A A
q|°7 T

TAC HHACKCHIL i 1 d OTHOCATCS COOTBETCTBEHIO K JUArpaMMaM B BEPXHEM W HHXKHCM CCHCHWAX.
SHATSHMA TONHBIX TUIOTA e AT " AT HA AuarpaMmax «qaBJIEHE — BPEMs» B obomnx H3MEPHUTETBHBIX CEICHITAX
b4 d

MONYIAOT THAHITMETPIPOBAHHAEM ITOCTIE OTPESTCH YA JIMHIH BOCCTAHOBICHHSA C YIETOM MOTEPh MABIEHHA CIIOCO00M,
AHAOIFYHBIM OTTMCAHAOMY B IT. 4.7, W M3MEHeHHS YPOBHA BOMHI B VPABHHTENEHOM pe3cpByape, eclii OH HMEeTCH.
Ilpy HWCHONB30BARMH THCIEHABRIX METONOB HHTErprpoBaniit Ha DBM Ompenensiior NHHAKD BOCCTAHOBICHIA,
TIOJIHYI TUIOMAKE [, CIENOBATEIHHO, pacxo. JHarpaMyMer pa3nensior IPHMEPHO HA TPHIIATE VIACTKOB Tepe3 PABHELE
OTPE3KI BPEMEHH, ONMHAKOBEIE 1A BEPXHErO M AIDKAEro CeueHii. BEIMHCIEHHs BEIyT METOA0M IOCIEIOBATENbHEX
TMPHOIITKE M [0 TexX mop, MoKa PA3HOCTh MEKTY COCEIHIME MPIOIDKeHsIMi pacxona e crafder meree 0,1 %.
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Ilpu cobnroneHny TpeGOBAHNI K TIPOBEIEHNIO H3MEPEHIIH IMONHAS IOIPEIHOCTD ¢ [OBEPHTEbHO BEpOATHOC-
Thi0 95 % OyaeT HaxXomuThHCH B npeaenax oT + 1,5 % no £ 2,0 % npu ucnonb3oparni anddepeHINaTbHOTO MeToa ¢
o6padoTkoi pesynbtatos Ha OBM u ot + 1,8 % no + 2,3 % — BO BCeX OCTANLHBIX CIYYaAX.

5. Merounmii meTon

5.1. Jng uaMepeHus pacxoa B 3aKPHITHIX BOAOBOAAX PEKOMEHAYIOT KOHIICHTPAITHOHHBIA ¥ METOUHBIA METO/bL.

5.2. KoHTIeHTPATHOHHBIT METO 3aKITIOYaeTes B HEPEePhIBHOM MONaYe B DIABA B BOAOBO;] M3BECTHOTO PACXO1A
PACTBOPHMOIO B BOJE BENIECTBA W B M3MEPEHWH KOHIICHTPAIIMH STOTO BEIECTBA, TONYYAIIEHCAd HA HEKOTOPOM
paccrogHMK o7 mecra nopaar. IIpu 910M reoMeTpHdecKie XapakTepUCTHKH BONOBONA W PACCTOSHME HOJDKHBI
oGecnedBaTh paRHOMEpPHOE NepeMernparue. CrneyeT YIUTBIBATD, YTO JOTIONHUTENBHOE TIEPeMEITMBAHNE PACTBOPH-
MOI0 BEIIECTBA MOXET OBITH HOIYIEHO BKIIOUSHHEM IHMIPOMAIMIHHEL B MEPHYIO JUIHAY VI YCTAHOBICHHEM IepeMe-
msaTeselt (Tvpoyirrsaropos). BEcTecTBeHAaA KOHIIEHTPAITISA PACTBOPHMOTO BEMECTEA B MPHPOIA O BOLE HOTKHA OHITH
TOCTOSTHHOM M HE MpeBeiarh 15 % KOHNeHTPAIii MOIARHOT0 PACTBOPHMOrO BEMECTBa B MecTe 0TOopa mpodhl s
H3MEPEHHS.

Pacxon (Q) paccarTersaior 1o Gopuyie

0— a8
G—G’
rfe ¢ — pacxo] pAcTROPA PACTBOPMMOTO BEIECTRA, MOJABAEMOT0 B MOTOK;
(; — HAYATHHAA €CTECTBEHHAS KOHIIEHTPALN PACTEOPIMOTIO BEIIECTBA B IPUPONHON BOxE;
C| — KOHUEHTPAIIMS PACTEOPHMOTO BEIIECTBA B MOJABAEMOM PACTBOPE;
(', — KOHIEHTPALNS BeIeCTBA B MeCTe 0TOOpa MpOsEL.

TIpu coGnomeHnn TPpeOOBAHMI K M3MEPHTEIbHOH aniapaType W YCJIOBHAM TEIeHHA OLCHHBAEMAs CHCTEMATH -
YecKad TOTPENHOCTb ¢ JOBEPUTETBHONH BEPOSTHOCTLIO 95 % gomkHa OwiTh B npedenax ot + 1 % no + 2 %.

5.3. Metourbii Meton (pamee HA3BIBABIIMICS METOXOM COJMSHOTo obnaka AJUIeHa) OCHOBAH HA HAMEPEHHH
BPEMEHH TIPOXOXKIEHIA METKH MEXILY IBYMS IIOTIEPETHBIM I CEYSHUSAMH, PACIIONOXEHHBIMK HA H3BECTHOM PACCTOSHHI
Opyr oT Ipyra.

Beeserie pacTBOPEHHOTO BEIECTRA CIeAYeT MPOBOIUTE HA JOCTATOTHOM VAATCHHH OT H3MEPHTENBEHBIX CedeHIT
(T. e. TOYEK HAYATA W KOHIIA OTCYETA BPEMEHT).

Pacxon paccunThiBaioT mo dopmMyne

0=V
rae ¥ — 00BeM BONOBOMA MEKY CeUeHPIAMM,
| — cpepriee BpeMS TPOXOKISHIA PACTBOPENOIO BEMECTRA MEXK/Y CEUETTRISMIL
JIOCTOMHACTBO METOAA 3aKT0YaeTcd B TOM, YT0 HeT HeOOXOMMMOCTH 3HATh KOHIEHTPAIMIO PacTBOPEHHOTO
BEIeCTBA.

TIpu cobGrmomeHi TPeOOBAHNIA K H3ME PHTEITHHBIM IIPHOOPAM I VCIIOBHAM IIOTOKA OLIEHHBASMAS CHCTEMATHIEC-
Kasi MOTPEIHOCTD C AOBEPHTENLHON BEPOATHOCTRIO 95 % nomxkra ObITh B upeaetax or + 1 % go = 1,5 %.

6. Merton cTanAapTHHIX BOAOCTHBOB

6.1. Jng onpeneneHUA pacxona MpUMEHIIOT TOJLKO NPAMOYTONLHbBIE BOJOCIUBEI 6e3 GOKOBOTO CKATHH, C OCTPOH
KPOMKOH Mo Beeil ATHHE W €0 CROBOIHBEIM TEPENTHBOM.

BogocnvBHAd CTEHKA YCTAHABTUBASTCH MEPTICHANKYIAPHO K GOKOBBIM CTEHKAM ¥ JHY KAHATA W JA0KHA ObITH
IocTaTouHO KecTKoil. [loBepxHOCTE CTEHKH IOJDKHA
OEITh I1aAK0i, 6e3 pricTyIOB. Llenecoobpa3Ho wu3roras-

A JMUBATH CTEHKY W3 METANITA, CTOHKOTO MPOTHB KOPPO3HH.
r e TloBepxXHOCTh KPOMKH — BONOCTHBHON  CTEHKH
HoKHA OBITE TOPH3OHTAIBHONM, IUIOCKOH M DIagKoil.
Ilepeceuenie KPOMKI BOLOCIHBA C ITOBEPXHOCTLID, 00-
PAINEHHOH K MOABOAAIIEMY KAHAITY, AOKHO 0OPa3OBbI-
| A A BaTh TIpsiMoOe W ocTpoe pedpo (cMm. yept. 20), crobonHoe
A A N 459 OT 3AYCEHTIER ¥ TAPAITHEH.
N ) Ha Boxociise ciiefyer OGECHEUNBATE IIONIAYIO
a A3PAINI0 TUTOCKOH CTPYW BOABI HAJ BOAOCIUBOM. BeH-
7 - THITSIAA JOTKHA OBITh AOCTATOYHON 1 TOro, 9TO0hI
y ) ’ IaBNeHNe BO3LyXa Ioh cTpyeil Bomel ObUIC ONM3KO K
I A armocgepronmy. III0MAns IOMepedHoro cedenis BeH-
THSIITAOHHBIX OTBEPCTHIT A0mKkHA GBITh He MeHee 0,5 %
TPOM3BENCHIS AMHBL KPOMKIL BOOOCINEA b HA BRICO-
TY §; BOJAOCIHBHOH CTEHKM HAl YPOBHEM BOJLL CO
Yepr. 20 CTOpOHEL 0TBOAA (uepT. 20).

Cxema OpAMOYIOJIBHOID BOXOCINBA C OCTPOH KPOMKOI

o do |3

P — BBRICOTA BOOOCIANBA; A — HAIIOP HAI BOOOCILBOM;
<M< : <e<
3 EM<dh v Les M
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Bo Bpems HCHBITan#s CAENyeT KOHTPOINPOBATLE COCTOARNIE KPOMKH I (GOPMY [IePENHBAIOMETOCS CJI0A, TTOOEL
H30eKATEL NPIUTHITANIA CII0A BO3MYINEIIOr0 WK TYPOVISHTHOI0 TSICHIIA.

6.2. BomocnHe, KaK TMpaBHIO, YCTAHABIHMBAIOT B OTBOJMINEM KAHATE THAPOMAIIMHBI, MPH 3TOM HEOOXOMNMMO
obecrednTh MNABHBI (CBOGOAHLIH OT BOJOBOPOTOR, TIOBEPXHOCTHBIX BO3MYIICHHI WM 3HAYHTENBHOTO KOJIHMYECTBA
BO3MAYITHBIX MY3BIpeii) MOABOI BOAL K BOJOCTHEY.

Jns obecriedeHIA PABHOMEPHOTO pacrpeaeneHns CKOPOCTei 1o BceMy CeYeHWI0 YCTAHARTMBAIOT YCITOKOUTE h-
HBIe SKPAAbl WA pereTki. BoaMyiuenis moBepXHOCTH, MOLBOMALIE 3ABMXPEHIA WK JIF000ro pona acHMMETPIIIO
MOTOKA VCTPAHSIOT YCTAHOBISHIEM COOTBETCTBYIONIIX DKPAHOB.

Tonponsimii Kafax BOOOCTHEA HODKEH ObITh MPAMBIM C MOCTOSHABIM HOTEPETHEIM CEISHIEM, ¢ IITAMKHMI
CTEHKAMM ¥ UINHON He Mernee wem B 10 pa3 rmpepblmanomei Iy KpoMKH Bogocansa b. I1pivensgeMpie YCIOKOH-
TENbHBIEC DKPAHET HITH PEeIeTKI YCTARABTHBAIOT BRITIE BOLOCINBA HA YIAICHAN, IPERRINAIONIEM MY HOIBONLIIEr0o
kanana. Ha 3Toii amuHe YKIIOH AHA JomKeH ObiTh MeHee (0,005.

Boxosrle CTeHKH Kamaia Ha YPOBHEM BOIOCIHBION KPOMKH JOJKHELL MPOXOKATECS HA PACCTOSNNE He Menee
0,3 A, IO TEYSHIIO 33 IUIOCKOCTD CTEHKH BOZOCITIABA,

Jo HAaYanma MCITBITAHKI 11e7eco00pa3Ho MPOBEPHTE pacipeneieHie CKopocTell B MoABoAdAeM Kanane. HekoTo-
phHie HanGonee YACTO BCTPEUAIONIHMECS pacrpesieleHus CKOpOCTeH MoKa3aHel HA yepT. 21.

Ipumepsl nojei CKOPOCTEH B HOABOIAINEM KAHANE

(?’,2’)

7,7

7Z

o

a, § — ToNsT CKOPOCTEH HOPMAIBHOTO PACIIPEIENeHIS; &, 2 — [IOMS CKOPOCTel
€ OTKJIOHEHHEM OT HOPMAaNBHOTC PACIIPEeIeHIs, IPHBOIALNMM K IIPeae TLHEIM
TOTPENTHOCTAM OTIPEIENeHIS PAacKoIa

Yepr. 21
6.3. Hamop A Ha BOAOCTHBE W3MEPSIOT B MOBO- Ta6nwuma 3
OAIEeM KAHANE BOOOCINBA HA PACCTOSHNN OT KPOMKI,
MPEBBINAIRIIEM MaKCHMATLHBIN HAmop B 3—4 pasa Hmemma kpoMK, M Hueno ToMeK HIMEpEHI
(aepr. 20). Yneno TOYeK M3MEPEHHS HAIIOPA, PaBHO-
MEPHO PacHpefe/eHHbIX [IONEePeK KAHATA BOOOCINBA, Bo/lfge;o% %
BEIOHpAOT 113 TabI. 3. Bonee 6 He menee 4

PeayneTaThl M3MEpeH s Harnopa B KakAoi ToUKe
HE AOKHBI OTINIATECA OPYT OT Apyra dosee aem ra 0,5 %. Jns BEIIHCIeHs pacxona 6epyT cpenreaprHdMeTHIecKoe
3FMAYEHFe HAnopa 1o Pe3yibTATaM M3Meperni Bo Bcex Toukax. HM3aMeperrie HAMOPA BBITOMHAIOT B COOTBETCTBHH C
nprnoxernreM 4. YCTpoiicTBa g M3Meper s HATIOPA TTOMEINAIOT B PACITONOXKEHHbIEe PAAOM C IOIBOAAIIIM KAHAIOM
VCIIOKOHTEIIRIBIE KOJTOMIEL, KOTOPEIE COOOIAIOTCA ¢ KAHANIOM depe3 COCHMHHTEIbHBIC OTBEPCTHS, BEITOIHEHHbIE C
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coOmonenrieM pebosariit nproroxeris 4 (. 5.3 u 6.3). TeMmrepaTypa BOILI B YCIIOKOMTSIBEHOM KOIOIIE He TOMIKHA
oTnHuYaTbes Gonee dem Ha 2 “C OT TeMIIepaTyphl BOALI B MOABOAAIIEM KaHane. ECau HCIONb30BaHHe YCIOKOHUTEBHEIX
KOJOAIEB HEBO3MOXHO, HTOIBYATHIE [MIYTTHL OTMYCKAIOT MPSIMO B KaHAT. B Kaxaoil TogKe HYKHO JeNaTh [0 HECKONbKY
HaGMIOAeHIH Yepe3 paBHBIE MPOMEXYTKH BPEMEHH.

Ho Havanma W mochie OKOHYAHWS MCTBITAHUN CeAyeT MPOBEPATh HYIEBYI0 OTMETKY BOJOCIIBA. YCTAHOBKY HYIIS
BEBITIOTHAIOT ¢ TIOMOIIBKY HHBETHPA M PefiKi THO0 ¢ MOMOIIBIO THHEHKH M CITHPTOBOTO YPOBHS, KOTAA KAHAN OCYIIeH
(aept. 22), 10O ¢ MOMOIMBIO CHENHATLHOrO YCTPORCTBA, 3aKPEIISHAOr0 HeMOCPEICTBEHHO Ha KPOMKE BONOCTHEA,
KOTJA YPOBEHDb BOIBI HEMHOIO HIKe Kpomki (wept. 23).

IIpogepky HYIIS 10 VPOBHIO BOIBI IIPH HYIEBOM PAaCXOHNe HE CISOVET IIPIMEHSATE.

Onpenenenne NOI0KEHNA KPOMKH BOIOCIHBA (YCTAHOBKA HYJIS» B OCYIMIEHHOM KAHANE)

y
'2 | O |

1 — TOMHELI ypOBeHE; 2 — IUTATHE M YPABHII-
TENBHBI BHHT; 3 — OTCYUET, TIOIJIEXalliil
KOPPEKTHPOBKE Ha 3HAYEHHE A

TS 777 Hepr. 22

SN S S N

Vien npuGopa OpH onpesecHHH T0M0KEHHA
EPOMKH BOAOCINBA «YCTAHOBKH YPOBHSA
rpedHa BOXOCAHBA>

OnpeaencHne NON0KEHHA KPOMKH BOJOCIHBA (YCTAHOBKA <HY.IsA»)
NPH COOKOHHOMH NOBEPXHOCTH BOABL

Onpedenenye nOrOKeHEs
Orpedenciue ypobHs 6005 KOOMALE 00804 ¢ YCmaHobRE
o3 HELAR )

| | Re o

{ — TOMHENT YpOBEHE (HMBemMp); 2 — MUKPOMETPHMYECKMIA BIHT; 3 — BepHbep ¢ HorzrycoM 0,05 am;
4 — BooOpaxaeMbIi YPOBEHD; 5 — 3aIIOPHOE YCTPOMCTBO

Yepr. 23
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6.4. Pacxoxn (Q) pacCUHTHIBAIOT IO YCPEOHEHHO hopmyre
0= (0,4077+0,0497§ ]b@ %

TP CIASTVIOMHX OrpaHiJeHiax pasmepos: b = 0,40 »; p 2 0,30 m; 0,06 M < £ < 0,80 m; 0,15 < A/p < 1. TIpw aTOM
npefienbHOe 3HAYEHHE MOXET MPHHUMATH TONBKO OUH napaMeTtp. Mexay MAIuHON W BOJOCTHBOM HE JIOJIXHO OBITh
MPHTOKA WIH 0TGOpa BOIBL

Paanvuns B pacnpefeneHUH CKOPOCTEH B TOJBOAMAINEM KaHATe, 33TYIUIEHNEe KPOMKH, Ype3MepHas MepoxXoBa-
TOCTb CTEHKH BOAOCITHBA CO CTOPOHBI MOABOA MITH HEZIOCTATOTHBIF MOIBO BO3AYXA 0 MePeTHBAIOIIIICA CIOH MOTYT
CePbE3HO MOBIHMATE HA TOYHOCTE M3MEPSHHS HANMOPA W Pacxo/a.

TlorpentHocTs OnpeaeseAHs PAcXona 33 MPeaesiaMi YKa3aHHEK BEIIIE OrPAHHICHHH pa3sMEpOB BOIOCIIHBA MOXET
3HAYHTENIEHO BO3PACTH.

IIpu cobmomernH TPpeOOBAHMIT K M3MEPHTEIEHBIM CPEACTBAM U YCIOBHAM TEICHNHS CHCTEMATHISCKYIO TIOTPE-
HOCTB C MOBEPHUTENHHON BEPOATHOCTEIO 95 % MOKHO OLEHHUTEL 3HAYCHHEM B rpenenax ot = 1,7 % o = 3 %.

7. Cnenpanbipie CYKAOMKE YCTPOHCTBA C HIMEPEHHEeM Tepenaia JaBaeHHi

7.1. M3meperre pacxona ¢ MOMOMIIBI CYXAKMNX YCTPOHCcTs ¢ nrddeperinaipARMI MAHOMETPAME 3AKITF0Ta -
eTCA B YCTAHOBKE B BOJIOBO[] YCTPOIicTRA (MrHadparMel, COIA WK TPYGE BerTypn), obpasyiomero cxaToe ceqeHne, i
H3MEPEHII BOIHUKAOMEH pa3HocTH qapneriii. I'panuisl IpiMeRsieMOCTH MeTOIA YKa3aHel B Tabm. 4.

Tadnwua 4
IIpenepHBIE 3HAYCHHA AUAMETPOB BogoBona D u uyncen Peiinonbaca Rej
Nuamerp Bonosota D, Yucno Pefimonsaca Rep,
Twrr ycrpolicTBa MM

MIHFMYM | MAaKCHMYM | MITHIIMYM MaKCUMyM
Huadparma:
- C VINOBLIMH TOUKAMK 0TOOpa 50 1000 510° | BeckoHedHOCTS
- ¢ Toukamu otoopa o D u D/2 wnu duaHeBRIMH 50 1000 3.103 »
Corua:
- Toma ISA 1932 50 500 210t 107
- MAamoil KPUBH3HBI Mpodis 50 630 10* 107
Tpyda Benrypu:
- € JTUTHIM KOHGDYIOpOM 100 800 2.105 2.106
- ¢ KOH(V30pOM, MPOMSHIinM MEXanHIecKyio 00paboTKy 30 250 2103 108
- ¢ KOHGY30pOM, CBAPSHHBIM M3 CTATBHOrNO nHCTa, Oe3

MEXAHHYECKOH 06paboTKI 100 1200 2.10% 2.106

Comno Bertypn 65 500 3104 2106

IMpumexanne. g mradparm i conen BerTypu neficTBATENBHOS MIUHHMATLHOE 3HaYe e wrcia Pefrorbn-
ca Rep 3aBHCAT OT AuameTpa D 1 (WJD1) OT OTHOMIEHHS AHAMETPOE B = /D
K D

Rey, v

IIE v, — CKOPOCTH [IOTOKA HEPEN CYRAIMFM YCTPOICTBOM, M/C;
D) — muaMeTp BOZOBOIA IEPE CYXAMIIIM YCTPOMCTBOM, M;
V — KHHEMATHIECKAS BA3KOCTD KIIKOCTH, M2-c L,

TIpu cobnromeHny Beex TpeGOBAHNIT K CpescTBAM M3MEPSHHH M YCIOBHAM TeUCHWS CHCTEMATHYECKAS MOTPer -
HOCTh ¢ JOBEPUTETHHON BEPOATHOCTHIO 95 % OyaeT NpUMEPHO CAEAYIONIEi:

- g pradparm w Tpy6 BerTypr ¢ nHTEIM Heobpabotanibv Kordysopom — ot + 1,0 % mo + 1,5 %;

- U1 OCTABHEBIX yeTpoiicTs — oT + 1,5 % no + 2,0 %.

8. OGnemunii meroa,

8.1. OODneMADIT METOO M3MCPCHHMA COCTOUT B ONPEACTICHUH M3MCHCHMA obBeMa. BOJBLIL, 3aITACCHHOTO B BOAOCMAX
BEPXHCTO WNMH HMXXHETO 6BC(I)OB, 10 M3MCHCHHKY ¥YPOBHA BOJBIL HeoGxommmo TPEAYCMOTPCTE MEPBIL TTO M30JIATTNH
BOOOEMA, YTOOBl HCKITKYHTE TPUTOK WKW OTBOA BOABI 3d BPCMA W3MCPCHMA.
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Jnst TaKix OOBEMABIX HAMEPEHHI HeT OrPArIeHIIT 110 3HATSAFAM PACXONA [IPH VCIIOBHIL, TTO BO BPEeMsi OIBITA
W3MEHEHHE YACTLHON SHEPrErd BOABI COCTABNACT Meree | % (eciti HeT WHOTO COrMAMIEHA) W OTBEYAcT TPEOOBARTIAM,
MOANEKAIIM BEIMOTHEHHK. FlaMepenus ApyTHx BenwduH, TpedyeMbix aus onpeaenenna KITJT, nomkHbl OXBATHIBATE
BECE [1IEPHOL, B TEYEHHE KOTOPOIO U3MEPSIeTCs H3MeHeH e YpOBH:. JII00ke H3MEHEHIISI MOIHOCTH I VAEIEHON SHEPIHI
BOJIBL 38 BPEMS M3MEPEHHH CIEAYeT YYUTLIBATE.

8.2, Hauboree nprciocobeHHbMI [t 00 beMABIX HAMEPEH I ABISIOTCS HCKYCCTBEHABIE BOLOSMBL, [IPENCTAB-
naiore cobolt Geronmnie bacceitner. Mopma Gacceltra W YKION CTEHOK NOKABI ObITh VCTAHOBICHLI HA CTAIHM
MPOEKTHPOBAH HA.

EcrecTeeHHEbIe OacceilHbL, KAK IIPABIIO, HE NPHIOLHLL 115 OOBEMHEX H3MEPEHI.

00neM BogOeMA MOXET OBITH OIIPEAENICH TeOMETPHIECKIM H3MEPEHHEM HIH (QOTOrpaMMeTpHeii.

Ha nocTtax u3MepeHns MpeaycMaTpHBAIOT U3MEPUTETH YPOBHS, & HX OTMETKM MPUBA3BIBAIOT K TTABHOM pernepHoii
OTMETKE.

8.3. OOHOBpPEMEHHO ¢ W3MEPEHUHAME YPOBHH BOABI B BOJOEME OMPEACTSIOT YAETABHYH JHEPTHI BOABI (MPUI0-
KeHue 4), MOTIHOCTh (MPHIOXeHHe 5) W gacTory BpameHus (mpunoxenne 6). Tlocnegnss BaxHa npu paboTe B
HACOCHOM PEXUME.

8.4. Cpeanuii ypoBeHb BOALI PACCUUTHIBAIOT MO JAHHBIM OJHOBPEMEHHBIX M3MEPEHHN B PATHYHEIX TOYKAX.
Konugectso waMeperinlt 3a BpeMa TPOAOIKUTENHHOCTH OTLITA JOIBKH0 00eCIETBATE MOCTPOSHHE YETKO ONpeeneH-
HOH rpadnyeckoil 3aBUCHMOCTH U3MEHEH S YPOBHS OT BpeMEHHU.

CpenHuil 3a BpeMsl HCIIBITAHUA pacxon IOIYYAKT 13 00BbeMA BOABL MEXAY OTMETKAMM B HAdajle X B KOHIE
WCTBITAHUA N0 TPAAYUPOBOTHOR TAGTHIIE W COOTBETCTBYIOMETO BPEMEHW H3MEPEHUS.

IlocTostHCTBO pacxona cuenyeT KOHTPOINPOBATh HHISKCHEIM METOLOM.

8.5, TlpubnrkeHAbe 3HATCHNIA TOTPENIHOCTH OTIpeIenenis oobheMa:

- DETOHHBIE BOAOEMBI C BEPTHKAIBHEIMI cTeHKaMi — or £ 0,5 % mo + 0,8 %;

- DeTOHHBIE BOMOEMBI ¢ HAKIOHHLIMI Geperasu — ot + 0,7 % go + 1,0 %.

TIpu ollgHKE MOrPENHOCTH OTIPENENeHHA PACXOAA CIEIYET VIUTLIBAT!

- IOTPELIHOCTh H3MEPEHIS BPEMEHH HATIOTHEHS HIIH OIIOPOKHEHIS;

- TOTPENIHOCTh ONMPEISTICHIA YPOBHA BOIHI.

Ilpu cobnroneHnn TpedyeMEX VCIOBU OLICHIBAEMAS CHCTEMATIIIECKAA [IOIPEIIHOCTE ¢ AOBEPUTENLHOIN Bepo-
ATHOCTHIO 95 % MoxeT GuITh B npenenax ot + 1,0 % 710 + 2,0 %.

HPHIOXEHHE 4
Pexomendyemoe

ONPEAEIEHUE YAEIBHOMN DYHEPTHH BOABI B THAPOMAIIIUHE

1. Obmue nonoxenun

VHeNbHYIO SHEPIHKY BOIB B THIPOMATIAHE PACCIUTHIBAIOT TO GOpMYIe, MPHUBEHEHHON B TIPIITONKe e 1.

W 3GEITOIHYIO YAENBHYI0 SHEPIII0 BCACHIBAHAA PACCYHNTHIBAIOT 110 (OPMYTIe, MPHBEICHHON B MPIOTO3KeHIN 1.

JUisi OTIpenes eIt YIepHON SHEPrify BONL B IHIPOMANINHE HEODXOLUMO BEITHCIIHTE aGCOMIOTHOE CTATHIECKOE
OABTEHME ¥ CPENHIOI CKOPOCTH BONBL B KOHTPOJILHEIN CEUCHIIAX, 4 TAKKE OTMETKI KOHTPOIBHBIX CETeHI.

2. Onpenenenne yaeNbHOI JHEPTHA BOIBI

2.1. TpeGoBaHna K HIMEPUTEIHHBIM CEUEHHAM

Ecnu mameputenchoe cedenwe Ha CBJl TypOuHBI He MOXeT OBITH PACMIONOREHO HWKE COPOYACDKHBAIOIIIX
PELIETOK, TO BRIYUCIEHHE TOTEPD YACTBHOH 3HEPTUH BOABL AOTKHO ObITh COMMACOBAHO JI0 HCTIBITAHMI.

Korga oTsepcTys A4 oT0Opa NABIEHU He MPEAYCMOTPEHBI M HE MOTYT OBITH AOMOJHHTENBLHO YCTAHOBIEHBI 1A
WICTTBITAHI, MAMEPHTENLIGIC CEYEHMS PACITONATAIOT B MECTaX, THE eCTh AOCTYI K MOTOKY. YacTo 3T0 OpHBORWT K
HCMONL30BAHUIO CEYEHH, Te eCTh CBOOOMHAA MOBEPXHOCTh. ECIH HEBO3MOKHO U3MEPHTH AABTEHHUE BHYTPH OTCACHI-
BaXOIell TPYOLL, TO H3MEPSAIOT OTMETKY HIDKHEro Obeda HEIOCpeACTBEHHO I10Z BEIXOLHBIM CEYEHHEM OTCACKBAOIIET
TpyOBI MITH KaK MOXKHO ONiKe K Hemy (depT. 24).
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OunpenelieHne yaeabHOR DHEPIHU BOLbI HAZKOHANIOPHOMR IHIPOMAIIHHBL
¢ HCOOJIE30BAHHEM YPOBHEH BOILI
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Jnsg mpuBefeHMI CXeMBI IIOTEPH JE'L1 | MeEny {u I goBGapmaoTcsa I TYpOMEBI M BREMUTAIOTCA IS HACOCA, 4 IIOTEPH

,
EI2 .y MEXTY 21 27 BEIMATAIOTCH IS TYPOHH B NODABJISIOTCS IS HACOCA.
W3-33a Mamol pasHOCTH JABMEHIH Mexny I' 1 2° CRITMAEMOCTHIO BOIBI TIPEHEODETatoT, CefoBaTeNbHO, P = Py =P

Vopowerriaa dhopmMyaa (cM. 4epT. 7) IPUMeT BHIT

o

2_ -
E-ga—o) 1-2) L2

TIToTHOCTE BOORL P aTMOCHEPHOM TABISHLT! IIPMHIMAIOT KaK p

Yepr. 24

2.1.1. Korga M3MEPHTCNIBHEBIC CCYCHHA HE COBIAAAT ¢ KOHTPOJABHBIMH CCYCHHAMH, YYUTBIBAIOT NMOTCPH
VHOSIBHON DHEPTVINA BOABI MEKIY M3MEPHTEIBHBIMK H KOHTPONIBHBIMI CEUSHHAMI ¢ YIeTOM HANPABICHIS 1 pacipene-
TNeHWs CKOPOCTEN, OTHOCHTEILHOTO PACIIONOKEHUA ABYX CEYEHHH W AEHCTBHTENHHOIO BOCCTAHOBIEHHUS KHHETHYECKOR
SHEPril MEXKAY HITMH. Ouenka HOTEPH YASIBHON SHEPTHIA BOOLI OCHOBAHA HA TEOPETHUSCKIX 3HAHMIX 1 IPAKTHYSCKOM
OIIBITE.

3. Ormerkn

3.1. Ha xaxnoii TOC nomkHa GBITH MPeAyCMOTPEHA IMABHAA PeriepHas OTMETKA.

OTMETKI PACIIOJIOKEHNS BCEX M3MEPUTEIBHEIX IIPHOOPOB NOTKHEL OBITE ONPENeNeHbl OTHOCUTENBHO [JIABHOI
penepHOl OTMETKU 00 HAYATA UCIBITAHWIHA.

PasHocTh MeXTy TIABHOH penepHoil OTMETKO W 0TMEeTKOR nprbopa (cM. gepT. 23) paccauThIBAIOT M0 GopMyIe

Ly = Ty — g
TIprMephl TIABABIX OTMETOK M BRICOT MPUBEIeHEl Ha yepT. 26.
UToGbl MAMEPHTEL PA3HOCTH OTMETOK (BLICOTHI), TPeBGyIOTCH YPOBHEMEPHEIE NMPHOOPLI TOIEKAIIeH TOYHOCTH;
IS M3MEPEHTs MAJTBIX BLICOT MOTYT TAKKE MCIIONL30BATLCS PYISTKH.
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OnpeaereHne 0TMETER npudopa
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Zpy — OTMETKA TIPNOOPA; 7. — TPOMEXYTOTHAS PENEPHASA OTMETKA;
7y — TIABHAA PEMEPHAA OTMETKA (BHICOTA) KOHTPONBHON TOTKIL

Yepr. 25

Pacnonoxenne oTMeT0OK B 0G03HAYEHHE BEICOT
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7, — OTMETKA IHAPOMALIIHEL, Iz — [VABHAS PENEPHAst OTMETKA; Iy — IPOMEXYTOUHAS PETIepPHAs OTMETKA;
2y — OTMETKA nprbopa; 7 = g3 — g4 — Te0/Ie3HIeckil HANOP; 7, = z5. — Lz — BHICOTA BCACHIBAFMSA (OTCACHIBAHYIA);

_ .M
Ly = Ly — g T YDOBEHD BOLBL

Yept. 20
3.2, IInoTHOCTE BOMEL CIEHYET PACCUNTHIBATE KAK CPENHION 13 [IIOTHOCTEN B HBYX KOHTPONBHBIX CEUCHIX.

HOCKOJ’[LKY Pa3HOCTE TEMIIEPATYP BOAbI HA BXOAC W BBIXOAC MAINMHBL Mdld, OA BLIMHCJICHHA MIOTHOCTEH,
OTIPEIESIOMMX p, MOXHO MOML30BATHCA 3HAYCHHEM TEMIIEPATYPEl B KOHTPOJNIBHOM CEUCHHN HA CHH



TOCT 28842—90 C. 37

3.3. KHHeTHIECKYIO SHEPI U0 B KAKOM-JTHO0 CeUeHHH OMPEAeIsiOT 10 CPeaHe CKOPOCTH BOIHL B 3TOM CEUCHUH.
CpeoHIon CKOPOCTE V ONPEeAeIAT KaK OTHOIICHHE 00BEMHOIO pacxoda K IUIOIMAIN CeYeHHS. 3HAYCHHE TUTOLIEIN
CEYEHHA OMPENEIOT W3MEPEHIEM FUTH BBIMUCTAIOT MO YePTEKaM.

VHenbHyo KMHETHIECKYO 3HEPTHIO BOALI B KOHTPOILHOM CEYEHHH PACCUYMTHIBAIOT 110 QOPMyIe

e.=v/2.

HMameputensroe ceuennie va CHJT cremyeT pacmonarats KAk MOXHO GNIDKe K BRIXOAY M3 OTCACHIBAIONIEH TPYOB
(uept. 24). VpoBeHb BOABI CNEAYET H3MEPATh B IUIOCKOCTH 3TOTO ceueHus. KoneGanws YpoOBHSA BOIBI B 30HE H3MEPEHIS
MOXHO AeMITQUPOBATL TPUMEHEHNEM M3MEPHUTETBHBIX FUTH YCIOKOWTETEHBIX KONOALEB.

H1st onpenene s IIOMALDN CeIenrst 2 CenyeT MBICIEHHO IPOIOIBKITE JTHHHID CTEHKI OTCACKIBAIOMEN TPYOEL.

3.4. IIparayeckie GopMYIB 118 PACUETA YACABHOH SHEPIHA BOIBI

Mopwmyna, NpHUBEICHHAA B TIPWIOXEHHH 1, ABIAETCHA ANMPOKCHMAINEi TOTHOTO 3HAYEHUA VACTHLHOR SHEPTHH
BOZBI THApOoManael. OTHOCHTEpHAS OMMOKA BCISACTRIE armpokernMarinn — meree 0,01 %.

Brauaawe wamMeHeHns g ¢ BEICOTON TpeHeOpexXnMO MAIo, W MOXKHO 6paTh €ro PaBHBIM 3HAYEHHID £ HA OTMETKE
MAIIIHEL Z, (4epT. 4).

B HekoTOpBIX CIyaasx CKHMAEMOCTHI BONEI HIH PA3HOCTEI0 AaTMOCGHEPHOTO JABNSHHA MEXAy ceueHnsaMu [ u 2
MOXHO NMpeHedpeds.

Ha wept. 27 w3obpaxeHa HI3KOHANIOPHAS YCTAHOBKA, B KOTOPOI 1A M3MEPEHFA VIESIBHON SHEPIHH BOXBI
HCITONE3YIoT AndrdepeHiHaTbHbe MAHOMETPEL

Cxema YCTAHOBKH 1A ONpeAeNeHAs THIPABIHYECKOR JHEPIHH MAIHHEL
¢ noMomsio AnhepeHIMATRHOTO MAHOMETPA

T T
77 Ormmemne Rpudona
Z., ,’t\ Jadanwsid yoeders
Qg

O6imag gopMyna UMeeT BHA

2 2
o= Papl " Papz Y1 V2
E=gH~= > + 7

+g(z — ).
W3 yisMeperitii pa3sHOCTH JaBiIe I moayaaem

Papsl —Papy AP — P L

P = ﬁJrg[(Zz*ZM)ﬁ*(ZI*ZM)ﬁ}-

TIpu nprMeReryH K HE3KOHAMOPHbIM MampaaMm (Ap < 400000 Ila) cxkuMaeMOCTRO BOILI IpeHebperaeM i
MOTYIAEM P = P,y

TTosToMy ynpomerHas GoOpMyIa HMEST BUL

Ly v
P2 - 2
Yepr. 27

Ha wepr. 28 w3obpaskerna HI3KOHANOPHAS VCTAHOBKA, B KOTOpON napnerne B OCOMX CEUSHUAX H3MEPSIOT
BOZSHBIMH TTHE30METPAMH.

B sTOoM cnyyae CXMMAEMOCTHI BOABI NMPEHEOPETAOT, IOCKOILKY Pa3HOCThH AasneHull menbme 0,4 MIla.
3HaueHNe TTOTHOCTH BO3AYXA OTPEACNATOT B COOTBETCTBIN C TIPIUIOKeHMmeM 13.
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OHIJEIIEHEHI‘IE YAE/IbHOH 3HEPriH BOAbl B HHIKOHANOPHBIX THAPOMAIMMHAX
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Jadanasie  Gpodess
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4 — TIPOTIEepHAsd UM [IOBOPOTHO -TOHIACTHAA TYpOIIa;
6 — OCEBOM HACOC

Boasinbie mee30MeTphl IPHUMEHAIOTCS B TOUKax [ u 2.
Oommas gopMyina UMEET BHI

E=gH=(pyg — P/ P~ (Vi — VD2 + 2z, — 3.

CRHUMASMOCTBIO BOIEL HPpeHebperaroT, MOCKONLKY PA3HOCTE Haprernil mexny Toukamu 2 i I mana. [losromy
Pl = P2 = P, CIEHOBATENLHO!

Pabst = PE&@r — 20 + Pompis
Popn = P& — %) + Doy

Pombly — Pomby™ —Pa& (Zl’ — Zz/)
1 TIOTOMY VIpoleHHad Gopmyna 6yaeT UMeTh BI
E=glzp — 2 —p/p) + (v —vDH/2=gZ(1 —p,/p) + v —v /2

[110THOCTE BODEL IIPH TEMIIEPATYPE OKPYRAIOMEro BO3NYNA MOXeT OhITh IPIHSITA pagHoil p

Yepr. 28

Ha gepr. 29 npisenera cxema Ui CPIHESHATIOPHBIX M BRICOKOHATOPHEIX PeaKTHBHBX TYPOUH. JaBneHis B 3TOM
CITy9ae OTHENBHO H3MEPHIOT B KAKIOM KOHTPOIBHOM CEIeHHN, MPHYIEM PA3HOCTH OTMETOK M3MEPHTENbHEIX MPHOOPOR
COCTABIACT MAYIO MO0 OT F W, CIeAOBATENHHO, BIMIHAEM aTMOChepHOTO JABIEHHA MOXKHO MTperebpeTs.
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OupenelicHne yIeAbHOH BHEPIHA BOLbL
B CPEIHEHANOPHEIX H BEICOKOHATIOPHEIX IHAPOMAIIHHAX

Gmremaa  Aauberes
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4) Arperar ¢ BEPTHKANLHBIM BATOM £, = Z- — 23
6) arperar ¢ TOPH3OHTAMLHEIM BAIOM Z, = Zy — 2.
MaHoMETPEI MTPUMEHAIOTCA B TOYKax 7 u 2.

Otmaga gopmyna UMeeT BUJ

E=gH= (pyg —Pap)/ P+ 0F—V3)/2 + gz, — ).

PaznocTbio arTMoCchepHEIX HABNEHUIN MEXIY TOUKAMK I 11 27 MOXHO NpeHeOpeds, TAK KaK Z MajIo 10 CPABHEHHIO
C H, O3TOMY P et = Pompr — Pamiy JIOCKONBKY Z) ¥ Z, MaJIBl [I0 CPABHEHIIO C M, TO MOXHO IPHHATE, 9TO

Zipy/ 0= Zy 1 Zypy/ p = Zy, CHEHOBATENBHO:
Pabst = P T P18 T Papy

roe py. — M30LITOYHOE AaBneHie B Touke 1

Popr = Py T 4028 + Do

e p,y — M30BITOYHOE JABTEHNE B TOUKE 27, M MO3TOMY YTpoIleHHas GopMyna nMeeT BUJ

E=(pp—p)/p+tg@y—2)+01—v)2= 0y —p)/p+87+ vi—v/2

Yepr. 29

Ha gept. 30 w1 wepT. 31 npuBeqeHbl CXEMEBI I8 KOBIIOBBIX TYPOHH.

OBEIYHO vy MPUHAMAIOT PABHOM HYJI0, OTMETKOH 2, KoHTponsHoro cedenns Ha CHJL cnyxHT cpeanss oTMeTKa
BCEX TOYEK KacaHWs OCell CTPyIl ¢ OKPYXHOCTBK AKTHBHOCTH, @ [ABJECHUE BHYIPH KOXyXad IPHHHUMAKT PABHBEIM
aTMOoChEepHOMY HaBICHIK [IPH VCJIOBUM, YTO B KOXKYXE HET IIPOTHBOLABICHIL.

Ha gepr. 24 mr300paskera cxema HH3KOHATIOPHOR THAPOMANIHEL, TIE TS BEITHCIIEHTST YAETbHON SHEPII BOLLL
HCTIONL3YIOT U3MEPEHUS YPOBHEN BOJBI. F3MepeHue YpoBHS CIEIYET BHITOTHATL HE MEHEE YEM B JBYX TOYKAX.
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QupenelicHne yaeAbHOH SHEPrHN BOAbI B BEPTHEAIBHBIX KOBUIOBBIX TYPOHHAX
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Korpa nagnenve B KOXXYX HC TOJACTCH, MPUHUMACTCH, YTO KOHTPOJIbHOC CCUCHHE CHH COOTBCTCTBYCT IUTOCKOCTH

HA OTMETKE 2, 4 JABICHHE BHYTPH KOXKYXd PABHO ATMOCHEPHOMY.
Oommas gopmyina UMEET BHI

EZE"H: (pabsl_pabs2)/5+ (V%_V%)/2+§(Zl_z2)‘

PazHocThio Mexny aTMocepHBIM AZBICHHIEM B TOYKAX I W 2 MOXKHO NpeHeOpeds, TaK KaK /£ MaI0 M0 CPAaBHEHIKY
¢ H, TIO3TOMY Ppa) = Pamps = Pamps 110 3TOJL IPHMIHE NPHHUMART Zp,/ p = Z, CNENOBATENLHO:

Popst = P17 ZD1E T Doy THE p- — UIOBLITOYHOE NABNEHHE B TOYKE [
Popsz = Pomir

[IocKoneKY 7; = 2 ¥ NPHHIMAS v, = 0, moxydaes YOpOImeHHyo GopMyry

E=py/ptgly—z) tvi/2=p/ptgZ+vi/2

Yepr. 30
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OupeneeHne yAEIbHOR DHEPIUE BOBL B FOPHIOHTAIBHON KOBIMOBOH Ty pOHHE
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JasneHue BHYTPH KOXYXA 0OBIYHO MPMHHMAETCS PABHBIM aTMOchepHOMY JABICHIIO.
O6iag dopMyna UMeeT BHI

o — - 2 2 -
E=gH= (pabsl *Pabgz)/ pt (Vl - Vz)/2 + g(Zl — Z))-
PasnocTbio Mexay atMocie pHEIM JaBJIEHUEM B TOYKAX I H 2 MOXHO IIpeHe0peds, TAK KAK £ MaJIO 110 CPABHEHHIO
¢ H’ O Pampl’ — Pamp2 — Pamp —_
o 7ot ke npyanne Zp,/ p = £
CrnenosaTenbHo:
Papst = Pr T @ — 20018 Paiy
HA0BITOYHOE HaBlIeHle B TOIKe 1)

rIe py-

Papsa = Pompe
MpHHEMAA vy = 0, moxyaaeM VIPOINEHHYIO GOpMyITY

E=py/p+ ey —a) +vi2=pi/ 0+ 8Z+Vi/2

Mpumevanue. B coydae MHOTOCOTUTOBOM TYPOMHBI KOHTPOIBHAH OTMETKA MHAPOMANTMHBI BHIOHPACTCH KAK
cpeqHee 3HAYeHHEe OTMETOK 2° 1 27, yKasaHHbIX HA YepTeke

Yepr. 31

4. Onpenenenne MIGHITOYHOM YAEALHOH FHEPTHA BCACHIBAHUA

HM30pImoYHyIo VISILHYIO SHEPIHI0 BCACHIBANIA PACCIATRIBAIOT M0 (OPMYIIe IPIIoXeHnd | ¢ yIeToM TpeGoBaR i
nmn. 2.1.1 n 2.4 HACTOAIETO TIPHITOXKEHWA.

5. Wamepenne nasneHns

5.1. BrIGop pacronoxeHns H3MEPHTETBHOTO CEYeH IS JOIDKeH 00ecrIeyrBaTh HANMEHBIINE BO3MYIUEHHS TOTOKA.

HMamMepuTensHOe CeYeHre MPEANOYTHTENFHO PACTIONATATh HA MPAMOM YYACTKE BOAOBOAA (KOTOPLIH MOXET OBITH
crerka KoHQy3opHbM i AU y30pHEIM), PACTIONOXKEHHOM HA 3 THAMETPA BBEPX M HA 2 AuamMerpa BHH3 IO MOTOKY
OT CeYeHH.

5.2, IINOCKOCTE M3MEPHTENHHOIO CEYEHI AMIKAA OBITH HOPMAILHON K cpefHeMy HAIpasneHno noroka. Ero
TIIOINAb, HeOOXOMUMAs VI BEIYICIIEHNA CpenHeil CKOPOCTH BOIbI, JOJLKHA JIETKO H3IMEPATLCS.

B mameprtenbHOM ceqer i JTI000H GopMbI CIEOVeT HMETh HE MEHee IBYX Hap IIPOTHEOMOIOKHAO PACTIONOKEHHBIX
OTBEPCTHIL A 0TOOpA AaBNeHHS. B ciiydae KPYTrioro MONepeyHoTo CEYeH S JOKHBL OBITh 000 PYA0BAHEI YEThIPE TOYKH
oTOOpa HaJieHus HA HBYX HePHeHINKYIAPHEX IpVr Apyry puamerpax. OTsepcrid s orOopa HaBIeHs He Clenyer
pacronarate B caMOii BEpXHEH TOUKE CeYeHNs W BOMM3N Hee BO M30ekaHue NONa anns BO3IyXa W B caMOil HIXHEH
TOYKE WX BONHM3M Hee BO W30DEXaHWE 3aCOPEHHs. B cimyyae HEKpPyrioro, 4amie BCETO TIPAMOYTONBHOTO CEYEHMS,
OTBEPCTHSA HE JONMKHEI PACTIONATATECH OKOIO YIIOB.
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JapieHus B OTAETBHBIX TOTKAX WAMEPHTENLHOI0 CEICHIA, BRIPAKEHABIE B NN UIAX VISTHHON SHEPIHH BOIDI,
He JOJBKHBI OTIHIATLECH ApYyr 0T apyra Gomee weM ma 0,5 % vOEnproH SHEPIHH BOMLI THAPOMANIHALL WK Ha 20 %
VIETBHOW KHAETHYeCKON 3HEPTHM MOTOKA, PACCIHTAHHON MO cpefHeii CKOPOCTH B CEYCHIM.

5.3, OTeepcTvs Ang oTOOPA JABNEHHS JAOJDKAB OLITH BBITONHEHBI BO BKITATBINAX M3 KOPPO3HOHHOCTOHKOTO
marepuana. THITOBLIE KOHCTPYKIME MPHBENEHEl Ha gepT. 32.

Ipumepsl oTBepeTHii Aia OTGOPA JABICHIA

|
T T r T
17 72
/ f a / T
~ / {\ ~ . a — OTBEPCTHE 719 0TOOPA JABJEHHA, § — OTBEPCTHE
| | A4 N V4 1 BKJIAOBII 19 oTOOPa DaBJACHMI, 8 — BKIAIBILI T
Ropposucnrocmournte: GETOHHOTC BOIOBOIA
rq mameauan 74 d=73, .. ,0mm; 224, r<dfd
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TP HIECKOe OTBEPCTHE IS 0TOOpA NABTEHHS MODKHO HMETb HHAMETP OT 3 10 6 MM M ITHHY HE MeHee
mByx nuameTpoB. OCb OTBEPCTHA MOKHA OBITH HEPIEHIHMKYIAPHA K cTeHKe Bonosona. OTBepcTis He HOKHBL HMETh
3aVCEHIIEB MM HENPaBIUIBHOCTEH, KOTOPBIE MOI'YT BEI3BATE MECTHBIE BO3MYINEHMA. KpOMKH OTBEpCTHI MpeoaTii-
TETHHO CKPYITIATh PATHYCOM 7 < d/4, TUTABHO COMPATAIONIAMCSI CO CTEHKOH MPOTOYHOIO TPAKTA.

CTeHKH BOAOBOAA AOXHBL OBITH TAIKHMH W TAPaNIeTbHBIMI HAMPABICHHIO TOTOKA HA PACCTOSHWH HE MeHee
300 »w BBepx w0 100 MM BHH3 MO TEYEHHIO OT OTBEPCTHA.

B GeroHHBIX BOHOBOIAX OTBEPCTHS ISt OTOOpA [ABTSHMS JOIGKHBI PACIIONATATHCS B NEHTPE TUTACTIHEBL W3
HePKABeoIIei cTamn WM OpoH3bl AuamMeTpoM He MeHee 300 MM, yeTaHOBTeHHOM 3amoanuio ¢ 6eTOHHOM CTeHKOI.

5.4. Oteepcris it orbopa NABISHHS IPHCOSTHHAIOT ¢ IOMOIMEN TPYyOOK K obmeMy koimekropy (sepr. 33).
TIpw 5TOM Kasxuelit OTBOJ MOTKEH FIMETh BEHTHITE. JIMAMETP COSMUHUTENHHBX TPYOOK A0TKeH OuTh oT 8 10 20 MM,
HO HE MEHEe IBYX IHAMETPOB OTBEPCTHA, & HUAMETP KOJUIEKIOpa HNOJCKEH B TPH U OoJee pa3 IPeBBIIATE JHAMETD
oteeperia. CoeUHATENBHBIE TPYOKH JOMIKHEI HMETh M0 BO3MOXHOCTH OJUHAKOBYIO JMWHY M HEMPEPHIBHBIA MOTbeM
I10 HANPaBIeHHIO K H3MEPHUTEIFHOMY I1pe00pa3oBaTeio H OCHALIATRCA KPaHAMH IS BEITYCKa Bo3ayxa. IlenecoobpaszHo
MPHUMEHSTH MPO3PadHbIe MTACTHKOBBIe TPYOKH. TIpOTeYKd B cOeqMHEHUAX HEADTTYCTHMBL

Cxema coeiHeHHA OTBEPCTHIl 11A 0OTHOPA JABTEHHA ¢ KOLIEKTOPOM

3 2

a

a4 — OTBEPCTHA 14 oTOOpa JABTEHMA, COSNIHEHHBIE C KOUTEKTOPOM OTOCTBHBIMI TPYOKAMIU;
1 — BROIYCK BO3OyXa; 2 — KMOKOCTHBIN MAHOMETP; 3 — KOJUIEKTOD; § — OTBEPCTHS 11 oT00pa JaBIeHMS, COeIMHEHHEIC
KOJNBIEBEM KOMTEKTOPOM ¢ MAHOMETPoM: / — BBIIYCK BOSOYXa; 2 — MaHOMeTp; 3 — C/INB; 4 — KOJMBIEBON KOJIIEKTOD

Yepr. 33
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5.5, Tlp¥ HAXHCHA TYIBCALIA HeOBXOMIMO IPEayCMOTPETh COOTBETCTRYIOMEe memmdrposarie. deMdupyio-
mee yerpoiicTBO MOKHO GBITH MONHOCTHIY CHMMETPHYHBIM, € OJHHAKOBHIM COTPOTHBICHIEM TIPH IBIKCHIH
KHUIKOCTH B 000MX HanpapieHusx. MOXHO MPpAMEAAT KAITIUIAPHEIE TPYOKH IHaMeTpoM 1 MM HOCTATOYHOMN JUTHHEI,
MOCKONBKY OHH 0GecTedrBA0T NHHEeiHOe AeMIHMpoBaHHe CIYIARHBIX TYIbCAITHH mapneHnsd. JIOTIOTHHTENbHOE
neMmTippoBaHie MOXeT ObITH 00ecredeHo BO3AVIIHON WM YPABHHUTENBHON KaMepoil, MpHCOeAMHEHHOW K THHWH
MABTEeHHA nepen MaHoMmeTpouM. TIpHMeHeHe CHMMETPUYHBIX AuadparMm He pekoMenayercd. JlioGoe Apoccenupyionee
YCTPOWCTRO CHENyeT MyHTHPORATH GafmacoM ¢ 3aBIHKKON, KOTOpas 3aKphIBASTCS Ha BPeMs OTCYETOB.

TlepernGbl MK CAZBIHMBAHNIE COSTHHUTETHHBIX TPYOOK, 4 TAKKE TIPHCOeIMHEHNE KAKUX-THG0 HECHMMETPHIHBIX
CVXAKONIX YCTPORCTE HE HOITYCKAKTCH.

5.6, s m3aMepeHis JARIeHHs HCIIONb3VIOT MAHOMETPEL PATHIHLIX BHIOB W APYIUe [IPeoOpa30paTeli qapme-
HUT.

5.6.1. Ina memeperrs maineix (Mernee 0,3 MIla) mapiermii (Mepernamos NaBICHAiT) HCIIONL3VIOT JKIIKOCTHERS
MaHoMeTphI (Tabn. 3). Jinsa nekmoderns 3¢ heKToR KaMHUTAPHOCTH JHAMETP TPYOKH XHAKOCTHOO MAHOMETPA TOKEH
OBITL He MeHee 8—12 wmw.

5.6.2. dna uasmeperns papnersst ceerme 0,2 MIla OBGBIMHO NPHMEHSIOT IPVIONOPIIHEBLIE MAHOMETPLL C
NPOCTHIM M AuddepeHINANTEHbIM HOpITHEM. DhOhEKTHBHEL IaMeTp HOPILIHS 4, ONpPele/si0T KAK cpeaHeaprdme-
THYCCKOE 3HAYCHHE OHAMETPA MOPIIHA dp | JHaMETPa WIDTHHAPA dj, M NCIIONE3YIOT AMA PacYeTOR [NaBICHH:

d +4d, d,— d
d :‘D—b, eCIi u50,001.
e 2 db+dp

Japnerne p Ha TMOPIIHE TPY30MOPIIHEBOr0 MAHOMETPa, HAIPYREHIOTO MACCOI M, PACCYNTHIBAIOT ITO OPMYIe

_ 4gm
ndg ’

T'pyzonopiiHeBsle MAHOMETPEL JOJKHBI COOTBETCTBOBATE CIEIYIOIIHUM TPEDOBAHMAM:

- 2 EKTHUBHLIL AHAMETp MOPIIHA &, JOIXKEH GLITh OTPEENeH ¢ OTHOCHTENBHOH MOTPENIHOCTRIO fy, < 5 - 10—
Harprvep, sddeKTHBHBLT AHAMeTp NOPIIHs 10 MM JODKeH GHITh ONpPeNesieH ¢ TOTHOCTBIO He MeHee 51073 M

- TPEHVE MEKIY MOPIIHEM H IWIHHAPOM CIEAYET YCTPAHATE MEAIEHHBIM BPAINEHHEM TTOPINHS ¢ YaCTOTOH OT
025¢ Lo 2¢ 1

- CHCTEMy, KaK MPaBHIIC, 3AIOIHA0T MACTOM MANOH BsaskocTh (v = 1073 m2c—l);

- I8 BOCHOJNHEHWA HEM3I0eKHBX IPOTeYEk MACTA Yepe3 3430p MEXKIY IOPIUHEM W LHITHAAPOM NOMKeH OBITh
MPeAyCMOTPEH pe3eps MACKA JOCTATOTHOrO 00beMa, COSNVHEHHEIN ¢ HFIHHIPOM;

- ECJIM IPY30Bas IUIOMIAIKA BPAIAETCsl BMECTE € IIOPIUHEM, TO I'DY3bl, IOMEIAEMEIE HA 3TY IUIOINAAKY, JOJKHBI
OBITH OTOATAHCHUPOBAHBI BO M30EKAHNE BUOPALHI MOPIIHA;

- IPY30IOPIIHEEON MAHOMETP HOIDKEH OBITH YCTAHOBNEH HA JKECTKOM OCHOBAHNI, OCH IOPIIAS JOJDKHA OLITH
BEPTUKAIBHOW;

- BCE HeliCTBYIOMEe MACCH (MACCHL TPY30B, HOPIIHHA, IPY30BOH IDIOMAIKA H Ip.) HOJDKHBL OBITH W3BECTHEL C
HEOOXOOUMOH TOYHOCTEIO;

- BCE IPV3bI JOJLKHEL OBITh IIPOHYMEPOBAHEL

T'pyzonopimHeBO MAHOMETP PEKOMEHIYETCS COEAMHATE THO0 TIOCTE0BATENFHO C YCTPOHCTBOM /A M3MEPEHUS
nepenaga AaBIeHus (MpeodpasosareneM Mepenans NABTCHHUS WIH XUAKOCTHBIM AuddepeHITHanbHEIM MAHOMETPOM,
cM. 4epT. 34), 10 MApaNIeIbHO ¢ CHIOU3MEPHUTEILHBIM YCTPOACTBOM (CTONGOM KUAKOCTH, TPYKHUHON, MECCI030H,
CcM. 4epT. 33).

Tlonpasky Ha BIHSHIE ITHX VCTPONCTB HOJLKHEL OBITh OIIPEeIe bl IPAAyHPOBKOA THO0 HArPYKEHHEM IPy30-
TIOPIIHEBOTO MAHOMETPA NPH MOCTOSHHOM JABIEHWH JOMONHWTETBHO MANBIMP MACCAMH TaK, YTOOB MHAWKATOP
KOMIEHCHPYIOIEro VCTpoHcTBA MOKA3AI HYIIb.



C. 44 TOCT 28842—90

I'py3onopmHesoiil MAHOMET], COSNHHEHHBIA IOCIEI0BATEIBHO ¢ YCTPOHCTEOM
114 M3MEPEHHA Nepenasa AaBaeHnii
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Ap — nieperian gaBreHudt; J — qedicrByrolnad macca, T; 2 — Ipubop IS M3MEPEHHS OCTATOTHOIO TIeperana TaBIeHIH;
3 — Boma; 4 — Macno

Yept. 34
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I'py30n0pmHesoii MAHOMET], COCIMHEHHBIA TAPALIEIBHO ¢ CILIOHIMEDATEIBHEIM YCTPOHCTEOM
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1 — meiicTByIOIIAA MACCa B TOHHAX; 2 — IpubOp T MSMEPEHI CIvTel; 3 — Boma; 4 — Macio
Yepr. 35

5.6.3. IlpyxiaHbii MAHOMETP [IPUMEHIIOT IPI VCIOBHH, 9TO OH HMEeT TPeOyeMyio TOTHOCTE M HCIOIEIVETCH
B ONTUMATLHOM AWanaszoHe uameperuil (ot 60 % go 100 % nonHo# mkans).

5.6.4. TIpumeHeHHe MPpeoGPa3OBATENCH AABTEHIA UMEET CASIYIONINE TTPEHMYIIIECTBA:

- MpOCTOTA BKITYECHHS B NMEKTPOHHYI) CHCTEMY cO0pa NaHHBIX;

- BbICOKOE OBIcTpoOneiicTBIE peobpasosaTend,

- BO3MOXHOCTE IONMYIeHWS CPeIHIX 3HATEHITH IyJILCHP YOI TaBTEHA PITH 116 Perianos aBIeHH W OCYIIecT-
BIIEHWS 3AIIMCH JABICHHS NP NMEPEXOIHBIX [IPOLECcCax.

CicreMa B KOMILIEKCE © TIpeoOpasosaTeneM AABIEHNS 10JKHA GBITh TTPOrPaIyHPOBAHA B MECTE VICITBITAHWS TIPH
JTABIEHUAX, OKUIAEMBIX B POIECce HCMbITAHUA. JTOTKHA OBITH MPpeaycMOTPEHA BO3MOKHOCTL TIPOBEPKH W3MEPEHWIA,
BBITTOJIHAEMBIX NPE0o0Pas’0BATENIAMK B MIPOIIECCE HCITRITAHHA.

5.7. TIposepka npudopos

5.7.1. Mo ¥ nocie MCIBITAHS [TOKAZAHAS [IPHOOPa Py HOIDKHEL OBITH CPABHEHEL CO CTATHIECKIM JABICHIEM
nipe mynesoM pacxore (s T'DHC ¢ yPABHUTETLHBIM PE3CPBYAPOM A CTAGPITIT3AINE CTATHYSCKOTO NABNEHHA MOKET
TTOHAA0OHTECS HECKOTBKO YaCOB).

TIpoBepKy MpoOBOAAT cpaBHEHWEM (CM. 4epT. 36) aGCOMIOTHOTO CTATHYECKOTO JABICHUHA, OTPENETEHHOTO M0
OTMETKAM ¥ pacCUMTAHHOIO 10 Qopmye

Pabst = Pampo T P £ (20— 2) = Pampo + P %

H M3MEPESHAOTO ¢ MOMOIIBI0 MPHOOpa W PACCYHTAHHOTO 1O GopMyIe

Pabst = Pat F Pogy pe— P181(Z1 — 23D = Par T Pos 4 — P181 415
Tie Py — U3OHITOMHOE NABIEHTIE, TOKABIBAEMOE MAHOMETPOM, i

E = (PQ + p[)/2s g = (go + gl)/2.
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Kak npasrno, npuaiMaoT, 410 g = g. B cryyae, Korna p,,, < 2 MIla, MOXHO IPIHSTL p = p).

PasHocTh MEKITY ABYMS Pe3ybTaTaAME JaBIeHi HosKHa 66rTh Meree 0,1 %.

@u3pTecKre CBORCTBA BOALI (CPENFA TUIOTHOCTE W T. [.) ONPENefioT B COOTBETCTRHH C MPHTOXeHHem 13, 3a
MCKITIOUEHHEM TeX CIYYACE, KOTA UIOTHOCTD ONPeAeIA0T HeMOCPeNCTREHHBIM H3MEPEHHEM.

Cxema OPOBEPKH MAHOMETDA
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5.7.2. llpyx¥HABIE MAHOMETPHL U IIPeodpa30BaATEH HABICHNA JOJIKHEI OBITE TIPOBEPESHEL 0 XHUAKOCTHEIM FITH
IPY30M0PIIHSERIM MaHOMeTpaM (eM. gept. 37).

Tlognmexarnuii rpanyipoBKe MPYXUHHBIH MAHOMETP WIH NMpeoOpasoBaTes JaRIeHNS MPHCOSTHHIIOT Tapaieb-
HO C IPY30HOPIIHEBLIM MAHOMETPOM (FUIH C JIIOOBIM IpPYIUM IEPBHYHEBIM [IPHOOPOM) K HAIIOPHOMY TPyOONIpOBOLY
yepes pasfielHTeNbHbIH cocyl TAK, YTOCHl 0 HAYANA W MOCTe OKOHYAHMSA KAKIOTO OMBITA B XOJC WCIBITAHHWA BCE
CTOPOHBI MOTJIH VIOCTOBEPHUTHCS, TTO TIOKA3AHHSA IIPHOOpA WITH 3arfcH HM3MEpPeHHI COITIACYIOTCS C ITOKA3AHHAMI
MEPBHYHOTO YCeTPOcTBa. PasfenuTenbHbI cocyd mMo3sonseT paGoTaThk TPY30MOPIIHEBOMY MAHOMETPY HA Mache, a
NPYKHUHHOMY MAHOMETPY WK Ipeo0pa30BaTeNio — Ha CBOEH XMIKOCTH IIPH IIOCTOAHHON TeMIIepaType.

TlepexoueHeM KPaHOB MOXHO IIOJIVIHTH [BA PEXUMA pabOTH — H3MEPEHHE NABISHHS MAHOMETPOM HIIH
npeobpasopareneM W IPAIyHPOBKY MPHOOPOR MO rpy30BOoMY MaHOMeTpy. i HaMepeHus HaBieHns kpanol A u B
oTkpeBaoT, a Kpanstl b, I', JT i E sakpemaror. dng rpagyaposkw nprGopa kparsl A, B, B, T’ OmKHbL OBITE 33 KPHITHL,
Kpa# /I oTKprIT, Kpad E 1 cMOTPOBOE CTEKITO HCMOMB3YIOT TOJNBKO A4 MPOBEPKH HYA MpoBepseMoro nputopa. Kpan T'
MOXHO MCIIONb30BATH MO0 I BEIITYCKA IIOTABIIEr0 B PA3HEINTENBHE COCYI BO3IVXA, OO0 WA 3aI0JIHEHHA 3TOr0
cocyna W JIMHPH MABTEHMS MACIOM 13 rnmeperocHoro 0aka, a kpan B — muGo s cOpoca MaBineHmns B PasmeTuTeIbH oM
cocyne, TH00 VIS IPHBENEHUA IPAHULIBL PA3IEia B cOCylIe K 0a30B0M OTMETKE OTCYETA YPOBHERN.
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I'pazyupoBKa NPyKUHHOIO MAHOMETPA IWIH NPEOGPAOBATEA IABICHHA B NPOLECCE HCNBITAHIA
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I — xpan I'; 2 — xpan [; 3 — 1py3onopliHeBoi MaHOMeTp; 4 — KpaH B; 5 — cocyn ¢ pasmeseHHeM cpen;
6 — MaHOMETp MUTH IIpe o0pa3oBaTensb; 7 — KpaH b; & — kpaH E; 9 — xpan A
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6. HamepeHue ypOBHA CBOGOIHOM NOBEPXHOCTH BObI

6.1. YcuoBusa HIMEpEHHA

B ceuenim ot onpenenerns ypoBHs CBOOOLHOI NOBEPXHOCTH BOABL CIEHVET BHIIOIHNTE CIELVIONE TPEOOBAHIIA:

- TEUEHIE NOTKHO OLITH YCTAHOBHBIIIMCS 1 CBOOOIHEIM OT BO3MYILIECHIIN;

- TNOINAE, UCTIONB3VEMA 714 ONPEaeneH s CPeTHEH CKOPOCTH BOMBL, JOMKHA GBITH TOYHO OMPEIeSIeHa H JTETKO
TONABATHCH U3MEPEHUTO.

6.2. VpoBeHb CBODOIHOM MOBEPXHOCTH BOABI CIEAVET M3MEPATH B BYX WK O0Jee TOYKAN KAXIOTO CeYeHWs ¥
B KAYECTBE PE3YNBTATA M3MEPEHUA CIENYET MPHUHUMATL CPEHEE W3 BCeX HAOTIONeHHMIA.

6.3. YpoBeHE CBOGOIHON IIOBEPXHOCTH BOAEL, KAK IIPABIIIO, M3MEPSIFOT OT OTMETKH Ipudopa 7, Ecnr ceobonnas
TMOBEPXHOCTL BOMLI HEAOCTYIIHA WK HELOCTATOUHO CHOKOIHA, TO CHeOyeT NPenyCMOTPETh H3MEPHTENbLHEIE KOIOLIIEL
IO MAAEI0 3epKaa okoto 0,1 M2, KOTOpEE MO3BOISIOT IPOBOLINTE TOLREIE 1 VIOGHEIE IaMeperisi. Bee mprcoemie -
HUA JOIGKHBL OBITh HOPMANBHBI K CTEHKAM H3MEPSIEMOr0 CEYCHWA W 3AKPBITH TNagKuMU TepQOpPHpPOBAHHBIMI
nmacTHHaMK (guameTp nepdopaimit 5—10 Mwm). Takue MIACTHHBL CIeAyeT PACIONaraTh 3aNOATHI0 €O CTEHKAMH
M3MEPUTENBEHOTO CeYeHHs, YTOOH YCTPaHWThE MecTHBIe BoaMyIeHud (uept. 38). CoeArHeHHS MeXAy cedeHueM |
KOJIOZIEM JO/IKHEL HMeTh IPOXOIHOE cedeHne wiomanso He meree 0,01 M2, Obmas womanes nepdopaiiiil TomkHa
OBITL TOPSAAKA 25 % TUIONMATH [IPOXOIHOIO CEUSHII.

HaMepHTENBHBIL KOIOAEI,

Mroguwads ~ 0,1 M2

1™ 1
|
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I — nepdopupoBaHHag IUACTHHA; 2 — CAMBHON KpaH
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PekoMeHIYeTCS YeTAHOBATE He MEHee NBYX H3MEPHTEIBHEIX KOJOIIEE B KAKIOM H3MEPHTEIbHOM CEISHIN Ha
NPOTHBOTIONORKIEIX CTOporax Kanana. Ecin cso0oHas MoBepXHOCTE HEAOCTYIHA IS M3ME PEHI, TO ¢¢ YPOBEHL MOKET
ONPEIEIISATECS ¢ MOMOMIBI [IPHOOPOE IS M3MEPSHIS TABISHIS YU IPOCTON BomoMeproit TpyOky (cM. wept. 39).

Cxema HIMEPEHHH YPOBHA BOJAOMEPHOI TPYOKOi
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6.4. Cpencra uamMepeHmi
6.4.1. TIractmAgaTeni ypoBHeMep (METAJUTHYSCKINT OHCK, MONBCIICHHEN A rHOKOoi CTanbHOM JenTe) voobern
ISl OTIPEJIENeN s YPOBHA 0 OTHOLIEHWIO K OTMETKE TpHOOpa Zy; B H3MEPHTENLHOM cedeHun (depT. 40).

TiacTuHYaTEIL YpOBHEMED
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6.4.2. TIpswmeie o 0BpaTHEIE MIYITH HCIIOTH3YIOT, KAK TPABIITO, IS OMPEeTeHns YPOBHS MPH CIOKONHON BOIES
(BHYTpPH MARTOPHBIX [TA308, HAMEPHTEIBHBX KOMOLLER HIIH YCIIOKOMTEIRHLIX KaMep) (Tept. 41).
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YPOBHEMEDPBL ¢ HPAMBIM K 0GPATHBIM I0YHOM
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6.4.3. IlonnaBKoBEIE YPOBHEMEPHL IPUMEHSIOT IPH MEHIIOMEMSS YPoBHe Bompl. JuaMerp MOMnaBka HOJLKEH
6riTh He meree 200 M.

6.4.4. Peeqrbie YPOBHEMEPHI, YCTAHOBIEHABIE 3AMOMTHII0 CO CTEHKOH W3MEPHTETHHOTO CEIEHHS, TPHMEHSIOT
TPH W3MEPEHUAX YPOBHY ¢ morpemrHocThio + 0,01 M.

6.4.5. IlorpyxHbe NpeodPA’OBATSIN NABNEHNS IPAMEHAOT A1 WAMEPEHNA YPOBHSN BONGL B W3MEPUTEITHABIX
KOTOAITAX.

6.4.6. B cnygae tpA3HOA BOABI WIW BOALI C BBICOKHM COACP.AHWEM HEPACTBOPEHHOTO BO3MYXA MPHMEHHIOT
crocoG Bycka rasa (bapbotax) (cM. gept. 42).

Cxema H3MEPEHHA YPOBHA BOAB C HOMOINBI CKATOrO BO3ayxa (Meron Gapdoraxa)
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TlepesepryTyio U-oGpasuyo TpyOKy TPHCOEIWHSIOT K KOHTPONBHOMY COCYY, B KOTOPOM TOAACPXHBAIOT
MOCTOSHHBIA YPOBeHb BOABL ECTH MOATeRanyii M3MepeHHId YPOBEHb BOJBI PACTIONOXEH BEHINIE MaHOMETPA, TO B
pepxrrii yaacToK U-o0pasmoii TpyOKH HO/DKeH OBITE ITOHAH CXKATEIA Bo3xyx (Tadn. 3). Ecnin H3MepsaeMbli ypOBeHD
CBOOOIHOI TMOBEPXHOCTH CTOHT HIDKE MAHOMETPA, VPOBHE B IBYX BeTBax U-o00pasmofi TpyOKH CIENVET IOIHATH
oTcackBaHieM Bo3uyxa. Cxema coeqMHeHHS MaHOMETpa HOJKHA 00eCIeqnBaTh IPOLVEBKY UL VIAIEHIS BO3MVINABIX
noJjocTeil ¥ ANd TOAAEPXKAHUA OMHAKOBOH TEMTIEPATYPHI BO BCEX CHCTEMAX.
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Yposers cBOGOIHO HOBEPXHOCTH MOXKET OLITH ONPEISIEH 110 JABICHIIO BHYTPH TPVOKIL, 3aMOTHEHHON CXATHIM
po3ayxoM. OpMH KOHel 9TOH TPYOKH ZOJXEH OLITh MPUCOSANHEH K HEOOIBIIOMY KOMIIPECCOPY WITH AKKYMYILITOPY
qepe3s PenyKUHORABIR KIAnaH, a Apyroft (OTKPEITHIL) KOREN MOMEMIEH IO H3MEPAeMEli VPOBeHbs CBODOMHON
TIOBEPXHOCTH Ha M3BECTHYIO IyOMHY (OTMETKA BTOPOTO KOHIA TPYOKH MOXKET CUMTATHCA OTMETKOM npréopa gy, (cu.
yepT. 42). TlocKonbKy MoTeps AABIEHWH B TPyGe, MOAAINEeH BO3AYX, HCKAXKAET PE3YNbTATHl U3MEPEHUS, 3TA MOTEPS
I0JCKHA GHITh MIHIMAJEHO BOSMOXHON (Meree 5-10~7 MIIa). [1o3ToMY ITONEpeTHOE CETEHHE ITOABOMSIIE TPyOLL
JMOJGKHO OBITH BONBINAM, IHHA KAK MOXKHO MEHEBIIE, a 00BbeM BO3YXA, MPOXOAANIETO IO TPYOE W BBIETAIOMETOCS B
BOLY B BHIE IY3BIPEr, NOJKEH OLITH HACKOILKO BO3MOKHO ManbiM. Bosmymrnas Tpyba HODKHA BBOLWTHCS TONBKO B
CIMOKOWHYD BOAY, WHAYE AWHAMHPYECKHE (DAKTOPHI CMOCOOHLI BBI3BATL 3HAYWUTENbHBIE OMMOKH. MOXeT BO3ZHUKHYTH
HeoOXONMMOCTh YIeTa [IIOTHOCTH BO3LYXa B TPyGe, Korma Ap M g — z Benwky (cMm. qepr. 42).

Taonmmoa 35
KHAKOCTHBIE MAHOMETPEL
H36pITouHoe mapneHue py, = p ., PasHocts mapreHmit p, = p,.
HO}IKI[IO‘-ICH'I/IC MaHOMETPAa
P Paps — Pamp Ap# py—py
1. ManowmeTp ¢ ganrkoi Py — DABIEHWE HA OTMETKE TpH-[ Ap = g(pHg — p)ihy, — hy);
2 60pa’ Ap - g(pHg - p)(zz - Z])1
Py = &lpyg (hy — hy) + phyl;
- 5 M Hg U L L
/5 =3 — 2
1 1 S
By =5 — 2
2
A= \ 1
a g a — BOAa, a— BOAR;
E 0 — BO3RIYX; 6 — Boja;
S 27? 6 — PTVTh; § — PTVTh;
== & — BHIIIYCK & — BFIITVCK
]
o
»
< 5@ N
.
"]
,5 \ Gmirremka
nousenT
2. Manomerp (Iibe30MeTp) He npuMersiercs
L2
l Py = 8ok
h=z— s
a
a — BO3MYX;
6 — Bona
1]

= N
A —=

Omrsemia AOLCOLR

LY
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Ilpodonncenue madn. 5

Tlomxomrowere MaroMeTpa

Hsberrounoe nasneHue py = p

PasHocTh aBeHMH py = p,

P = Pabs — Pomp

Ap=p—p;

3. Manometp ¢ U-06pasroii TpyoKoii

2
G Az
e
a nmn é
~N| b
IR
&
o '\‘T‘ \Oﬂ?ﬂem.tm
noudoea

Py — DABIEHHE HA OTMETKE
npudopa

Py = gleug (hy — hy) + phyl:

By = 4 — Zyp
By =2, — %
a — Boja,

0 — BOBIVX;
& — PTYTh;

& — BHITYCK

Ap = glpy, — P)(ly — hy);
Ap = g(pgi — PG — zll);

a — BOMA,
6 — Boja;

€ — PTVTh;
2 — BBIITYCK

4. ManomeTp ¢ nepesepayroii U-obpasnoii
TpyOKOIi

o
2\
\ :
] -
55:(7 |
N
N P P
N

He npumernsiercst

Ilpumeganwe. Berunaunsr p, PHg U S,

OpHUBENeHbl B IPHUITOXKEHHH 13.

Ap=gh(p—p,)

k = Zl - Zz

4 — BO3IOVX, CXATHI BO3IYX
WIH BAKYYM;

6 — Boja
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7. HlorpemHoCTs HIMEPEHE

7.1. ABCONIOTHBIE CHCTEMATHIECKIE IMOTPENIHOCTH W3MEPEHUs NapIeHis (¢ HOBEPHTENLHON BEPOATHOCTHIO
95 %) cnenyomue:

KHKOCTHBIE MAHOMETPBI:
pTyTR/BONA — OT + 100 Ao + 500 Tla:
Boaa/Bo3myx — oT + 10 mo £ 50 Ila;

Ipy30BbIe ManoMeTpsl — + (1 ... 3).1073 Pmaxs
IPYXHUHABE MaroMeTps — £ (3 ... 10).10~7 Proaxs

npeoGpasosatenyt fasteHus — = (2 ... 6)-1073 p .

Mpusmesanwe DT 3HAYCHNAA OTHOCATCA K TYpOrHaM. TTynbcammy TaBneHnsa Ha BEIXOIEe HACOCA MOTYT GBITh
3HAYUTENBHBIMA. P, - AN NPYKIHHBIX MAHOMETPOB ¥ npeoOpazosateneil AaBNeHIs — Mpeenbl H3MepeHui npusopa.

7.2. ABCONIOTHBIE CHCTEMATHIECKIE TIOrPENTHOCTE M3MEPEHIHA VPOBHA CBOOOIHON MOBEPXHOCTH BOIBL (C AOBEPH-
TEJIBHON BEPOATHOCTHIO 95 %) mpu CHOKOIHOM TEISHHH W CKOPOCTH He Gotee 1,5 mM/C Clenyionmie:

TUTACTHHYATHIC YPOBHEMEPHL W HETIOABMKHEIE MHHEHKH — oT = 0,01 mo + 0,04 wm;
TMOTIABKOBHIE YpoBHEMepbl — oT + 0,005 10 + 0,015 wm;

uronpgaThie Wi obparHele mynsl — o1 + 0,002 no + 0,01 m;

dapboTepsl co cKATHIM Bo3ayxom — ot + 0,005 go + 0,015 m;

MOTPY:KHBIE MpeoOpasoBaTenn nasnerms — + (2—6).103 Tonax

IIpumeganne. DTH 3HAYCHUS HE OTHOCATCA K W3MEPEHMSAM HAIOPA HA BOLOCIHBAX. Zp., — IPEneT
m3Mepenyii npubopa. B ciayaae Gonbmiodt TypOVISHTHOCTH TEIEHHS W IIPH CKOPOCTH BOxel Goiee 1,5 m/c, HanprMep
V BBIXOZA W3 OTCACHIBAIOIIEH TPYObI, MOrPENIHOCTH MOTYT OBITh 3HAYHTEIEHO CONBIIE.

7.3. OTHOCHTEILHAS CHCTEMATHYECKAS [TOTPELIHOCTE IIPH ONpeeIe il YIeIbHOM 3Hepriil BOAEI IPHBeIeHA B
TIprIoKernn 16.
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HPHITOXEHHUE 5
Pexomendyemoe

OHPEAEJIEHHE MOIIHOCTH T’MAPOMAIITHBI

1. KocseHHbLil METOL ONPEIEIEHUA MOIHOCTH

1.1. KoceeHHBI MeTOXN OIIpeHeNe i MOIIHOCTH IHAPOMANIHABL 3aKIF0TAeTCA B HAXOXIEHHMH CYMMBI BIEKTPH-
YeCcKOH MOMIHOCTH HA 3aXHMAaX IeHeparopa M II0Tepb MOIIAOCTH B FeHEepATOPe, KOTOPBIE ONPENeIoT, KAK IIPABIIIO,
OTIBITHBIM TIYTEM.

Buibop npubopos Ansg HaMepeHNA NeKTPHYSCKOA MOIIHOCTH JOTKeH OBITE VBA3AH C METOIOM H3MEPEeH S APYTHX
BETHYIH, 0COGEHHO M3MEPEeHNUA pacxo/a.

KonugecTro HAGTIOMEHW JOTKHO OBITH JOCTATOYHBIM /ISl TOTO, YTOGE MOYKHO GbITO TOYHO BHIYHCITUTE CPefHee
3HATEHTE MOTIHOCTH BO Bpems OmbiTa. Kak MOKa3ano B NPHIOKEHHH 9, HOrPenriocTs YMEHBIAETCS C VBSITHISHIEM
KONMHYeCTBA HAGTIOMEeHIT.

i onpenesieHns MeKTPHISCKO MOMHOCTH Hanboiee 1eieCo00pasHo MPHMEHESHIE HHTEIPHPYIOMIAX TeKT-
preckix prGopoR.

HMaTerpriposanie MOIIHOCTH, BBIIIOIHAEMOE B NEPHOM, 33 KOTOPBIH W3MEPAIOT PacXol, MCKIIIYACT BIHAHUE
KonmeGaHmi pacxoia W MOIIHOCTH, KOTOPBIE MOTYT BO3HWKATH B 3TOT neprof. OJHAKO TOMHMO HHTETPATLHOTO
H3MEPEHNS CJISIYeT BEIIONHATE MTHOBEHHEIE HACIIOAEHIS, TTOORI MOXHO OBUIO CHENHUTSH 32 KOJHIECTBOM BO3MOKHABIX
KOneOaHmii.

st MORKITFOYeH IS IPHOOPOR HCIONB3VIOT IOCTOAHHO YCTAHOBISHHBIE HAMEPHTEIbHbIE TPAHCHOPMATOPEL

YacToTy BpalieHWs BO BpeMs MPUEMOYHBIX HMCIBITAHHH H3MEPSIOT ¢ HeOOXOMHMOH TOYHOCTHIO, MOCKOIBKY
pacxon, yuersHas 3HEPrUa BOABI B IIIPOMAIINHE ¥ MOIIHOCTh ABNAIOTCA (PVHAKIIHAMIE YaCTOTHI BPALNIEHHS.

Ecnw st waMepenisi pacxofa MPHMEeHSIOT MeTol THApOynapa, To
MOIMHOCTE PETHCTPHPYIOT MEepel H3MEepPeHHeM pacxona. Cxema opsodaszHoil cucrembr

Kosddrnpenr MOMHOCTH MO BO3MOXHOCTH JOTKEH ObITh paBeH
equHALE (T. €. cos ¢ = 1). L, L

CHCcTeMaTHIecKas IOTrPElIHOCTh H3MEPEHHA AIeKIPHIECKOH MOI-
HOCTH fp TIPH BHIIONHEHAHN BeeX TPeOYEMBIX YCNOBMI JOIKHA HAXOIUTLCA ;

2

B mpeaenax ot + 0,5 % mo + 1,0 % (oM. nprutoxerme 16).
1.2. Wamepenne 2MeKTPHIECKOH MOIHOCTH =
1.2.1. H3amepenne MOIIHOCTH MPOBOJAT METOAAMW JABYX WITH TPEX i @
parTMeTpoB. B DONBIIMHCTBE CIIYIAes HCIIONB3VIOT METOM OBYX BATIMETPOE,
TAK KaK i Hero tpeGyeTcsa MeHbIne o00pyIoBaH.
TIpu xosdduirenTte MOIHOCTH C0s ¢ Menpme 0,85 u B cryvaae
SIEKTPHYECKO MAIITHHEI C HEATPANBIO MPUMEHAIOT METOJ TPeX BATTMETPOB. % _-‘[

1)

MeTon ABYX BATTMETPOB MOXKET NPHUMEHATHCH NMPH OTCYTCTBHW TOKA B
HeATpany. I
1.2.1.1. OnrodasHas cHCTEMA
Ha gepr. 43 npusefera cxema ofHoda3Hol cHeteMbl. Jis onpere-
JEHWS MOLITHOCTH HCIONB3YIOT CHEAVIOUIHEe 3ABICHMOCTH!

P, = P KK (11 o),
Py = T, cos ¢,

rae Pap — TEPBUYHAS MOIIHOCTH (MOIIHOCTE, KOTOPYIO HEOGXOMHMMO H3MEPHTE);
P — BIOpHIHAS MOIHOCTE (IT0 MOKA3AHMSAM TIpHGOPOB);
K, — HoMmuHANbHBIE KOQGDHUITHEHTH TPAHCHOPMAITIH H3MePHTETLHBIX TPAHCGHOPMATOPOR HANPSDKEHWS W TOKA
COOTBETCTBEHHOD;
£ — OTHOCHTEJIEHAS MOTMPABKA I M3MEPHTENbHOW CHCTEMEL;
{7/, — BTOpHMYHOE HATIPIKCHIE;
I, — TOK BO BTOpHIHON 0OMOTKE;
P, — PasHOCTH (A3 MEKNY BEKTOPAMI BO BTOPHIHOM 06MOTKE

cos 9, = P (U],
OTHOCHTENBHOS 3HATCHIS TONPABKH PACCIUTHBAIOT, KAK YKA3AHO B mprotoxery 17, no dopmyne

e=g +e,+e— digle).
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1.2.1.2. H3amepeHie MOIHOCTH METOOOM IBYX BATTMETPOB IpH TpexdasHol cHcTeme

1) Cocroganre papmosecra®. Ha qept. 44 nmprBemera cxeMa MaMePera AByMI 0qHo(a3HeIMI IpHGOpaMy FUTH
MpHGOPOM ¢ ABOWHEIM 3IEMEHTOM W ABYMS TPAHCQOPMATOPAMH HATIPAXeHHs. B COCTOAHIH PABHOBECHS MOITHOCTD
(Pap) HA CTOPOHE TIEPBMYHON 08MOTKH PacCYUTHIBAIOT 110 (popmMyne

Po= PosomK K (1 + 8),

ap
e
Pas(2w) = Pasl + Pa.Q =3 Usls Cos @,
T
P = Ul cos ((PS+€) npu U, = Uy IL=1;;
T
Poo = Ul cos ((ps - E) upi Ug = Uyy; £ = Iy,
U5, = Uy, = U, — Hampsaxenne Ha CTOPOHE BIOPHIHBIX 0OMOTOK;
1, = I, = I, — BTOpMYHEIE TOKH;
Pas (2w)
Cos P, =———.
30,

H3mepeHne MOMHOCTH METOIOM ABYX BATTMETPOB B TpexhazHoil cucreme
¢ ABYMA TPAHCHOPMATOPAME HANPAKEHAA

[3E
3¢

.l".
= z
Uiz | oz @ fas, ,__S‘e’zsz k
A wy) (g
bl 2 5 @ <"7 4
=
<

C ~KQMMYTIAMIGD

Yepr. 44

Pacuer OTHOCHTENBEHOIO 3HAYCHUS IIOMPABKH TS KAXIOH M3MEPHUTENBHOI CHCTEMBI (El " 82) BRIpAZKAIOT

dopmMyTaMi:
B =&y, + &, +E; — 8 12
£y =8y, + &y, T £y — Dy 12O, .

OTHOCHTETBHOE 3HAYCHHE TOMPARKH B KOMOMHHPOBAMHON H3MEPHTENLHON cHcTeMe (£) BHIPAKAIOT QopMyIoi

. Pt &1+ Pup &
Pas(2w)

* CUMMETPUYHAA W PABHOMEPHAA HATPY3KA 1O (hasam.
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Npurisvas K = P /P, ., TOTVIaEM

. Kel e,
1+K°
B vCIIOBHAX PABHOBECHS

P V3 —tgg,

- V3+tge,
BHT,

H GOPMYIA PACYeTa OTHOCHTENBHOTO 3HAYCHIA TOMPABKH B KOMGHHHPOBAHHON H3MEPHTETHHOMN crucTeme (8) mpimer

e_62e_ 613+622_ €lo— £ tg ¢
2 2473 2 2473 v
ML,

rac e, =¢;,,+ €y, — OTHOCHTCILHOC 3HAYCHHC KOM61/IHI/Ip0BaHHOI71 TOMNpPAaBKH B CIYYdC U3MCPCHMA ABYMA BATIMCTPA-

€t £ §
e=¢g, + +

£,=£,+ €, — OTHOCHTENIEHOE 3HAYECHIE KOMOHHHPOBAHHON MONpPasKy 1A KoabGumenToB TpaHehopMari
HANPSOKEHIS U TOKA 1 TparchOpMaTOpoB CHCTeMbL 1;

€3, = £y, + £3; — OTHOCHTENLHOE 3HAYEHNE KOMOWHIPOBAHHON MONPAaBKA A7 KOIQPHINEHTOB TpaHCHOPMALIIH
HaNpsKEeHWH W TOKA A TPaHcGhOpMATOPOB CHCTEMEL 2;
8 ,=98;; — 9, — KoMmOuuposanHoe hazopoe cMellerne TpancHOpMaTOpoB CICTEMBL 1 B pangnanax;

8y, = 8y; — By, — KoMOHHHpORaHHOe Pazoroe CMelleHIe TPAHCHOPMATOPOB CHCTEMEL 2 B panHanax.

2y Cocrosinpie pagrosecis. Ha aepr. 45 mpusefeHa cxeMa MaMeperinii 1symst ogHoDaZHEME TPHOOpaMH HITH
OO UM MPHOOPOM, UMEOLHM JBOFHON 3IeMEHT, 1 TPEMSI TPAHCHOPMATOPAMI HATIPSIKEH A, B COCTOARMH pABHOBECHS
MOIITHOCTh HA CTOPOHE MEPBHYHEBIX 0OMOTOK (Pap) paccYnTHIBAIOT IO QopMyTE

Pap - Pas(2w)KuKi(l +e).

Cxema H3MEPEHHA MOIHOCTH METOI0M IBYX BATTMETPOB B Tpexdaznoii cucreme
¢ Tpema TpaHc(OpMATOPAME HATIPAKEHHA

sy
e
]

=

W)

C
paj, pa.f.;
i/rz i3 @ g @ (@) (.-.
f/ fz /3

|||-|

- KOAMPGTIrTion

Yepr. 45
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roe

Tlonpasky (£) paccTTEBAOT 10 popMyITe

K03 GUIHEHTOR MOIITHOCTH B ABYX M3MEPUTEIEHEIX CHCTEMAX.

(Pap) PACCUHTHIBAIOT 110 PopMyIIE

e Uy, —

dopmyie

THE €, =€+ &, €q —

=& T &
T T
E3.= &3, T &3;

5,,=8;— 8, — KOMOHHHpOBAIIbE PA30BLEE CMEIEHHA INA TPAHCGHOPMATOPOB, COOTBETCTBEINO, CHOTEM

830 =8y — By,
83 =83 — &

i

Py = Pz K K (1 + 2).

ap

cee +€1i+ Ey T &, T8y B — 8y, =¥, 18, (848, — 8, =8, &, — &+, — &),
—e, _ _
2 243 2
& = 81u+£2u T 61u+62u,
lu™ 2 NE ’
23 Munyc — ecnu u3MepsaeMoe GaszoBoe
£y, + &, 8y, — 8, HANPSCKEHHE OHEPERAST HENIMEPAEMOe
€, =— 3 L i (ha30BOE HANPSIKEHME;
23 TUTIOC — B TPOTHBOTIONOXHOM CITydae
, 61u + 62u _ By &y
&= o) : Munayc — ecnu n3mepsemoe Gasosoe
2V 3 HATNPSCKERHE OTCTAET OT HEH3MEPAEMOTO
By, + 8, £q,+ 8 (hA30BOTO HANPSDKEHNS;
&, ———E g =L IITIOC — B TPOTHBOIONOKHOM CIIydae
w2 243

1.2.1.3. W3mepenvie MOMHOCTH METOAOM TPEX BATTMETPOB NP TPex(a3Hol cucTEME
1) Cocrosnpe pasrosecist. Ha gepr. 46 mprsenena cxeMa M3MepeHil ¢ TpeMsa OMHoMa3HBIMI IIPHGOPAMM FUTH
¢ MpHbOPOM, COASPKXATIIM TPOHHOA 3neMenT. B COCTOAHIN PABHOBECHSA MOIIHOCTEL HA CTOPOHE MEPBHYHBIX 0CMOTOK

MOIIHOCTE HA CTOPOHE BTOPHYHLIX 06MOTOK (P,) pacCUMTRIBAIOT MO dopMye

Poowy = Past T Pagp T Pagg = 3Ugpd c0s 9,

azosoe HANPIKEHHE HA CTOPOHE BTOPHIHON 00MOTKIL,
1, — BTOPUYHEIA TOK.

8lc + 62,C+ 636

OTHOCHUTCITBEHOC 3HAYCHINE KOMGHHHPOBaHHOﬁ MOMPABKH B CIyYde M3MCPCHMA TPEMA BATT-

MCTpaMH.

3

2 9,

tg (p_ga

3) HepaBHOBeCHoe COCTOAHIE. I/IBMCDCHI/Ie SNEKTPUIECKON MOIHOCTH BBIIONHSIOT TAKHM XKe 06pa30M, KaK |
B COCTOAHHWH pABHOBECHS, HO TIPH PacyeTe MOMPAaBOK HYXKHO VIUTHIBATL PA3IMYHbIEe 3HAYEHWS TOKOB, HANPAKEHWH 1

OTHOCHTEIBHOS 3HAYCHIE HOIPABKY AJsi KOMOHMAMPOBAHHON M3MEPHTETHHON CHCTEMEL (£) PACCUHTHIBAIOT 10

— OTHOCHTEJNbHBIE 3HATCHIS KOMOHHHPOBAHHEIX HONPABOK K Koaddirmentam Tparchopma-

LM HATIPSKEHHS U TOKA 11 TpaHcGopMaTopoB cucteM 1, 2 1 3 COOTBETCTBEHHO;

1, 2 u 3 B pagnanax.
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Cxema HIMEPEHHA MOMIHOCTH METOAOM TPEX BATTMETPOB HPH Tpex(azHol cucreme

3t
3¢
o 1 1

i}
N

=
/ﬁ*&
Z)
V@,h
(‘g ‘]‘—0
R

&
©

A @@

Y
|||—1i

..J

OAR
||'—II

€ - ROMILTITION

Yepr. 46
SHAYEHNE ¢, PACCYNTHIBAOT I3 COOTHOIEHIS]
cos @ — M
4 3L;ph ' Is

2) HepasHoBecHOE cocTogHMe. MaMepeHHs 31eKTPHIEeCKO MOIHOCTH BHIMIONHSIOT TAK Xe, KAK W B YCIOBHAX
pPaBHOBECHS, HO IIPH BHIYHUCICHIH IIOIPABOK HeOOXONMMO IIPUHIMATL BO BHHMAHHE pPa3INIie 3HAYeHW{ ToKa,
HANpsKeHus 1 Ko3(QOUIHeHTa MOMIHOCTH B TPEX M3MEPHUTEIBHEIX CHCTEMAX.

1.2.2. TpeGoBaHuA K H3MEPUTETEHBIM MPHOOpaM

1.2.2.1. Knacc TOYHOCTH BATIMETPOR H0KeH ObiTh 0,2; KNNace TOTYHOCTH BOJIETMETPOB M AMIIEPMETPOB J0JIKEH
ObITE 0,5 MK TOYHEe, H3MEPHTEIBHBIX TPAaHCHOPMATOPOB HoKeH ObITh 0,2.

1.2.2.2. Bce npubopsl, BKIIOYAS H3MEPHUTENBHBIE TPAHCGQOPMATOPHI, NOKHEL OBITE IIOBEPEHLl IO HAYAIA
wensrranus. Mameprtencapie TpanchopmaTopsl kKracea 0,2 MMET BRICOKYO CTA0HIBHOCTh, IT0 IT03BOJIAET HCII0Jb-
BOBATH M5 OTIPENETSHIS TTOrPENTHOCTH MTACTIOPTHEE METPOIOTHISCKIE XapakTeprucTiki. HATpy3Ki Ha M3MepHTe bR bIE
TpaHchOpMATOPEL HOKABL HAXOMUTHCA B MIPEAENax 3HAYSHW, [UId KOTOPBIX B MACIOPTE YKA3AHBI METPOJIOIHISCKIE
XapaKTepHCTHKH.

1.2.2.3. Ilpu waMepeHuy BATTMETPAMHM MOIIHOCTH HATYPHOTO arperara OOBYHO BOSHHKAKOT TPYVAHOCTH OTCUETOR
H3-33 BO3MYIIEHIH, BHOCHMBIX B MOIIHOCTE 3I¢KIPITIECKO CEThi0 M ITHIPOMATNHHON. BO3MYIIEHIS MOXHO Pa3Ie/IHTh
HA JBa KNacca:

- O9eHBb MENJIEHHFIE M3MEHEHS, IIPH KOTOPBIX NMOKA3AHIA BATTMETPOB MOXHO Oparh 33 HCTHHHABIEC TTOKA3AHHMA.
I prrarHoii TaK¥X M3MEHSHM MOXeET OBITh, HAIIPHAMEDP, H3MEHEHHE VIEIBHOI SHEepPIrii BOLbL;

- OGBICTPEIE CIYYAHHBIE KOJIEOAHNHA, KOIMA CTPENIKH BATTMETPOB ABUTAIOTCA B O HAKOBOM HMJIH B [IPOTHBOIIOJIOX -
HOM HarnpasieHuax. B 3ToM cmygae mis nonydeHys Gonee OIM3KIK K MICTHHHBIM MOKA3AHUAM CIUTHIBAHKE C MPHOOPOB
CJIEIYET IPOBOIITE OXHOBPEMERHO.

C [ensl0 YMEHBIICHHSA IOIPENIAOCTH M3MepeHwil nenecoobpa3Ho HMCIIOIE30BATE M3MEPHUTENH BATT-9ACOB C
KBAPIEBHIM OTMETIHKOM BPEMEHH.

1.2.2.4. WamepuTenbHEIe TPAaHCGHOPMATOPEL MCITONL3YIOT, KAK MPABMIO, TOJBKO A4 MOAKTKYCHIS H3MEPHTEb-
HBIX TIPHGOPOB, MPH 3TOM KaXBIH TpaHChOPMATOP JOMXKEH MMETh OTAETBHBIE TAPHI SKPAHHPOBAHHBIX TIPOBOJHHUKOB.
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1.2.2.5. B u3MepHUTENbHBIX TPaHCHOPMATOPAX HAIPAKEHHSA TUIOMEALL ITOMEPEUHOr0 CEYEHHS TPOBOIHHUKOR
I0JOKHA OLIThH TAKOM, YTOCHI MONHOe MafeHre Hanpsxkenna 6erio meree 0,1 %.

1.2.2.6. B cnyyasax, KOTma HAa CTAHITHAX OTCYTCTBYIOT CTAITMOHAPHBIC W3MEPUTETLHbBIC TPAHCGHOPMATOPH! (Kak
MpaBwio, ATd THApOMAMMH MomHOcThI0 o 40—50 MB-A) nna mposeneHws WCNBITAHWH TpedyeTcad YCTAHOBKA
CHEIHATBHEIX H3MEPHTENEHEIX TPAHCGHOPMATOPOB TOKA.

1.2.2.7. Heobx0auMo HCKITIOTHTE BIUAHIE HABSISHHEX MTEKTPOMATHHTHEIX [TOJEH Ha MOKA3AHHNA HAMEPHTEb-
HBIX TPHOOPOB.

1.3. OnpeneneHne noreps

1.3.1. HcnsITannd Mo onpefeneHIo MOTEPL MOTYT TPOBOAUTLECA HA TPeArpHATAH-3rotosruTene win xa I'HC.
OBBITHO OMPEAETAIOT TONHKO COCTABIAIOIINE MOTEPh, d MOJTHBIE TTOTEPH OTPEASTAIOT CYMMHUPOBAHUEM COCTABIIHIONIIX.

VenoBug aid OTIpeneneHnd MOTEPh BO BpPeMH WCIBITAHWH HA TPEATNPHATHN-H3TOTOBHTENE AOMKHBL OBITH
MAKCHMATEHO NMPHONIBKEHB! K yenosuaM Ha I'OC.

Kpynusie Manmaibl MCTHITHIBAIOT TONEKO HA ' KamopuMeTPHIeCKHM METOIOM HITH MeTOAoM Bhibera. B stom
CIIyuae Ha Arperare, OCHAIEHHOM PEryIipyeMoil TypOHOA, MOIYT OBITh OIIPENeIeHbl COCTABISIONINE TOTEPE I MOITHEIE
TOTEPH IO HATPY3KOIA.

1.3.1.1. Pasnuanbie COCTABNAIONE IOTEPE B IEKTPUIECKON MANINHE HOIKHLL ORITH ONpeHeeHbl PA3LEILHO C
MENBI0 MPHUBENEHMA 3THX TOTEPh K YCIOBHAM WCITBITAHHSA THAPOMAIITHHEL.

TloTepr B CTANW W TIONHBIE HATPY30YHBIE TIOTEPH (T. €. CYMMA HATPY30YHBIX W JOMONHHTEIBHBIX TOTEPE)
TMEPECYUTHBAIOT HA MPeodIafaoue 3HAYeHUSA HANPSDKEHWS W TOKA BO BPEMS HWCTILITAHWI B MPEATIONOXEHUH, 9TO
OHW MEHSIOTCHA TPOMOPIHOHATBHO KBaPAaTaM HATPAKEHMS W TOKA COOTBETCTBEHHO.

Ilon Harpy3kofi HOTepH B CTANH OOLITHO HECKONBKO BEIILE, A TIOJHEIE HATPYIOUHLIE IOTePH HECKOTBKO MEHLINE,
YeM COOTBETCTBYIOINE COCTABNAIONINE MOTEPL GE3 HATPY3KH. ¥ BIeKTPUYSCKAX MAIMMH DONBIIOH MOIMHOCTH MOTEPH
OO HATPY3KOI MOI'YT 3HATHTEILHO MPEBLIIIATE CYMMY COCTABIIAIONIX HOTePh DE3 HATPY3IKI, UYTO TPEOYET ONpeHeIeHIIs
3HAYEHWII 3TUX TOTEPEL NP TOIHOI HATPY3Ke.

IIpy ma3mepeHHE COCTABNAIONNX MOTEPL TEMIEPATYPA B SNEKTPHYECKON MALINHE TOPA3n0 HIDKE, YeM Tox
HArpy3koii. OQHAKO TIOTIPABKK HA TEMTIEPATYPY HE BBOAAT, TAK KAK:

- HATPY30YHBIE IIOTEPH BO3PACTAOT, & AONOIHUTEIEHEIE HATPY30THBIE IIOTEPH YMEHBIAKTCS TP ITOBBIIEHHEIX
TEMIIEPATYPAX;

- HOTEPY B CTAIH ¥ BEHTIWLILIIIOHHBIE IOTEPH TAKKE YMEHLINAKTCA MPH MOBLINEHHEX TEMIEPATYPAX.

MoxXHO CUMTaTh, YTO ¥ TpeX(ha3HbIX CHHXPOHHBIX MAIWH TIOJHBIE TOTEPU TION HATPY3KOH HE 3aBUCAT OT
TEMIIEPATYPEL

Omrub K, BHOCHMBIES BHIIEYKA3ARHBIME JOMVIEHIAMI, MATEL U cocTapnsaoT = (2 . .. 3) % noTteps, onpeaeneH-
HBIX KATOPUMETPHYECKUM METOAOM TMPH MOTHONH HArpy3ke. 3HAYEHHWA OCTANHLHBLIX BHAOB TMOTEPH NMPHHUMAIOT MO
Pe3yNbTATAM WCOBITAHWH, KPOME MOTEPh HA BO3OYXKICHYE, KOTOPBIE OMPENETAIOT HETIOCPENCTBEHHLIM H3MEPEHHEM.

1.3.2. Ilotepm B nogustamke (P,), OOyCNCRIEHHBIE NEKTPHYECKON MANIMHOM, ONPEfeNI0T KaIOpIMETPHIEC-
KM METOLOM.

Bonn usmepeHyie HEBO3MOXKHO, [IOTEPH OLIEHWBAIOT CPABHEHHEM C AHAIOIOM, JIHOO IO CYIIECTBYIOIIIM
NEKTPHICCKIM PACYETHBIM 33BHCIMOCTSIM.

B ciyuae mognsTHITKA, COBMEIEHHOTO ¢ HAIPABISIIONIM NOANHITHIKOM, IBe COCTABILIIONINE CIEAYeT PACCMAT-
PHBATE KAK He3aBHCHMBIe. COOTBETCTRYIONIHE MOTepH (M3MepeHHbIE HITH PACCYHTAHHbIE) NOMKHEBI OBITh OTHECEHBI HA
SMEKTPHICCKYIO W TIAPARTNYECKYI0 MALIIHEL, [IPOHOPLHOHATILHO HATPY3IKAM, CO3IABAECMBIM VM.

B cnygae oBIero moANATHUKA MOTEPH B HEM IOKHBI OBITH OTHECEHBI K JIEKTPHYECKONW W THIAPABIHYECKON
MATIHHE (MAIIMTHAM) MPOTOPIHOHANBEHO CO3TABAEMOMY HMK OCCBOMY YCHITHIO.

Ecni Ty — ocesoe yCunne, co3aBacMoe MEKTPHIECKOR Mammnnoil; Ty — oceBoe yeunne, cosfapaeMoe Typoi-
Hol1 [Bec pabodero koseca (KoJec) i Baja IUIOC HAPABIITTECKOe 0CEBOE YCHITHE, NeiicTRYIONee Ha Kojeco (Koneca)];
T, — oceBoe ycioiMe, CO37aBAEMOE HACOCOM [Bec pabogero konmeca (KoJec) W Baja TDTIOC IHAPABIHYECKOE OCEBOE
VCHITHE, NefiCTRYIONIee Ha Koreco (Koreca)], T0 MOTEPH PacHperesiTcs ClIenyIoniM obpasom:

1) B ABYXMAINWHHOM THAPOArperaTe ¢ TYPOUHOI:

- HA 3JIEKTPHYECKYI) MAIITHY

T
_ E
Per = T+ Ty ©
- Ha TypOuHY
Tr
Fer = T+ Ty ©
2) B IBYXMAIIMHAOM HACOCHOM ATPErare:
- Ha IEKTPUIECKYIO MALIITHY
Tg
PcE - TEJr ]ju Pc’
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- Ha HAacoc

T

Po =T T Py

3) B TPEXMANIMHHOM arperaTte, paboTaioIeM B TYPOMHHOM peXiMe (HACOC OTCOSAMHEH):
- HAa 3JIEKTPHUYESCKYIO MAIIIHY

po=—F _p
E Ty T ©
- Ha TYpOHAY
Ty
Fer ™ Tp+ TTPC’

4) B TPEXMAIIHAOM arperaTe, paboTAINEM B HACOCHOM PeXHME:
- HA 3JIEKTPHICCKYIO MALTHHY

TE
Ppo=—72P,
cE Tmt 4
- Ha Hacoc
T
P,=£P,.
FoTy

B mocnegneMm cirygae cymmapHas Harpyska (7,,) HA MOANATHHK cocToMT 13 Beca (Ty) Bama m poropa
DNEKTPUYECKOH MAINMHEL, Beca ( T'7) paboyero Koneca 1 Bata TYPOMHLL, CyMMEI BECOB Bajla ¥ pabodYero Koieca Hacoca

(7'p) M rUAPABINYECKOTO OCEBOTO YCHITHA HACOCA.

Npumevanne. Ecnma nonnoe ocepoe youmite (1w Tp), AeficTsyromee Ha IMAPOMALINHY, pasrpyxkaer
MOMIATHHK, TO [IOTEpP, 00VCIOBISHEEE THIPOMAIHON, CIeayeT IPHHATE PABHEBIMI HYITIO.

1.3.3. Tlotepnn (P;) BO BCeX BPAINAIOIIXCA SNEMEHTAX, BHEINHMX MO OTHOIIEHHID K THAPOMAIIHHAM H
SMEKTPHICCKIM MALINHAM

1.3.3.1. Tlotepn B nepenavax (Hanmpumep 3y0uaTad Tepenaya) Mexay SMeKTPHIecKOi o THApaBIHYecKoi
MAINIHAMY OIIPENENAIOT 3MEPEHMEM WM PACYeTHHIM IyTeM. V3MepeHWs CleIyeT BEIIONHSATL IIPH YCJIOBISIX,
MAKCHMATLHO TPUOTHAKEHHBIX K YCTOBHAM MPHEMOYHBIX UCTILITAHWIA.

Ilotepu B 3y0uaToll Nepesaye AOMYCKACTCH OIPENETATL H3MEPEHHEM TEIUIA, IOTIOIASMOrO CMA30UHEIM MACIOM
(Wn oxNAXIAOMIEH BOAOH) H OKPYXAIOIINM BO3IYXOM.

1.3.3.2. BeNTHNANMOHHLIE IOTEPH (P, KBT) HA OTKPHITOM MAXOBHKE MPHOIIDKEHHO PACCYMTHIBAIOT TI0 (hOpMyTIE

P, =0,35(60mD5(1 + 1,8B8/D,)-1079 = 75,6m°D5(L + 1,8B/D,)-10°6,
o€ r — 9acroTd BpAMICHMA MAaxXOBHKA, 071;

D, — HapyKHBNT IHAMETP MAXOBHKA, M,

B — mipriAa oboma, M.
PaGouee xoneco

1.3.3.3. Tlotepn npH BpameHiH pabodero Koneca rHAPOMAIIAH B Bo3ayxe (P, KBT) PAIHANEHO-0CEBO
PACCYMTHIBAIOT B 3aBHCHMOCTH OT THITA MAIIMHEBI M0 CIEAYIONIM GOPMyTamM: THIPOMAIHHE
1) MOBOPOTHO-IOMACTHEI TYPOUHEL (JIOHACTH B 3aKPEITOM TI0JIOKEHYIN):
Vi
e

P, =6,5(60m)D 10710 = 1,453 D3 1074, 7.

I7¢ # — YACTOTA BPAIlieHHsd, ¢ 1; — é
D — nmawmetp pabodero Koneca, M. X
MTuprifa MoIoCk HorpemnocT 310# Gopamyier £ 50 %.

2) pamuanbHO-OCEBBIE TYPOHUHEL (uepT. 47):
P, = 4.6(60n)D*B10—7 = 0,1#n° BDH,
e 7 — YACTOTA BPalenis, ¢ 1;

B — pricota pabouero koneca, M,
D — gmnamerp pabouero xoieca, M.

Yepr. 47

DopmMyna BepHa AMs CAVYACB, KOTIA pacxod deped mabupunt menee 0,8:1073 pacxond B Touke HAMGOMBLIETO
suavernsa KT, TITupyuHAa MOMOCK TOTPEIHOCTH 3T0H opmynsl + 30 %;



C. 60 TOCT 28842—90

3) HacoCHl B HACOC-TYpOHHEN (YepT. 47):
P, =2,3(60n)*BD*10~ 7 = 0,05n°BD*,
IJE 71 — 9ACTOTA BPAIEHHS, ¢ 1;
B — pricoTa pabouero Komeca, M;
D — gmameTp pabogero xoieca, M.
@opMyna BepHA [N4 CIyYdeB, KOTA pacxor gyepes nabupuaT mexee 0,8.1073 pacxopa B Touke HAMGONBLINETD
sragerrs KT, Olupiga monochl MoTpeiiHocTi 310l dopmyinel + 30 %;

4) KOBIIOBEIE TYPOWHEL
- ¢ TOPH3OHTANBLHON OCBIO Bpamieris (oM. wept. 48):

B lla(p Y34a({p Vs4a(g Vi B 11i4(p aalp Ysafg Y14
- ips|Ze i) Ziu _io 108 — Caps|Ze ) Ziu e ) 102

I7e # — YACTOTA BPAIeHns, ¢ 1
D — MakcHMANBHE graMmerp pabowero Koreca,
B, — mivpiaa nomacti;
B, — niprra koxkyxa B BepxHEl wacTi;
B,, — mmpnAa KOXyXa B HIDKHEH TacTi.

Ko:KyX ropuzoHTAIBHOH KOBIIOBOH TYPOHHEL

Yepr. 48

IIpH HOPMATLHOM PACCTOSHHE MEXIY paGouiM KOJIeCOM M VPOBHEM BOIGI B OTBOJC BIMSHIEM 3TOTO VPOBHA
MOKHO Iperedpets;

. N - € BEPTHKANLHON OChIO BpameHus (cM. dept. 49):
Koikyx BepTHEATBHOI KOBINOBO#H TYPGHHE

Ba 273 B.r' 4/3 Ri _
R Pw= (607’1)31)5 {3] [5} [3} 10 7=

-(—(——’-1
] L Qs% B 2/3 B, 4./3 R.
g = 0,220°D° {3"} ! L1071l

D D

7 TIpu HOpMANBEHOM PACCTOAHWH MEXIY PaboInM KomecoM |
/ VPOBHEM BOJBI B OTBONE BIIMAHIEM 3TOI0 YPOBHS MOXHO IpPEHE-
/ 6peun. IMTuprHA MOIOCH HOTPEITHOCTH 3TOH GopMymer + 50 %.

/ 1.3.4. MoIHocTs, noTpedinsemMas pasmudHbIMH HACOCAMH
OXNTAKACHWS, PeTYIATOPOM H T. M., KOTOPEIC TIPHBOASTCH B AEHCT-
BHE DNIEKTPONBHIATENAMI, OIPENENIAIOT H3MEPEHUEM 3IEKTPIHIEC-
KOH MOUIHOCTH, MOTpebndemoll 3TMMH aBwratensamu. B Gonee

Yepr. 49 TPYOHBIX CIYIagX MOIHOCTh, TOTPeOIseMas HACOCAMI, MOKET
GbITh OIEHEHA H3MEPEHHEM HX PACXOA W YAENBHON riapaBindec-




TOCT 28842—90 C. 61

Kot saepriy ¢ vaerom wx monroro KIII., MolHocTs, TOTIOMAeMAS IPYIEME BCIIOMOTATEIBHEIMI MEXAHITIMAMI, B
OOJLIMACTBE CAVIAeE OLEHNBAIOT OPUSHTINPOBOIHO,

2. TIpamoii MeTox, onpeeNenna MOINHOCTH

2.1. TIpamMoH MeTon M3MepeHWs] MOIIHOCTH HA BAJy THAPOMAINWHBI 33KTKYACTCH B H3MEPEHUM KPYTHAIIETO
MOMEHTA ¥ YACTOTHl BPAIEHHH W TMPHMEHHETCH, KAK MPABUI0, TPH UCTHITAHWAX MATOMOIIHBIX YCTAHOBOK. OJHAKO
€0 MPUMEHEHFE MOKET OKA3ATHCH HEOOXOMHMEIM TSl THAPOMAITHH, He COENNHEHHBIX HEMOCPEICTREHHO C BIEKTPH-
YeCKUMH MATIMHAMU.

CHCTeMATHIECKA IOrPEIIHOCTE P CODIMIONEHIN TPeOyeMbIX VCIIOBIIT HOIKHA ObiTh B penenax ot + 0,8 % no
1,3 %.

2.2, Yacroty BpAaIEHI THOPOMANIHAE HeOOXOMIMO HAMEPATH ¢ TOTHOCTHIO, YKAZAHAOR B IPIIIOKEHIH 6.

2.3. Qs onpeseiieHis KPyTAMEro MOMEHTA IPHMEHSIOT TOPMO3HEIE YCTPORCTBA MEXAHIITECKOT0, [HIPABITH-
YECKOTO JUIH 3NeKTPHICCKOrO THIIOB I TOPCHOHHEIE THHAMOMETPEL.

2.3.1. st onpeneiieHisi MOMEHTA IOCPENCTBOM TOPMOIHOrO YCTPOHCTBA HEOOXOLIIMO TOTHO HAMEPHTH CIELYiO-
IHE BEMHIHHBI

- JUTHHY PBIYATa TOPMO3a;

- MACCY TAPHOTO TPY3a HA PHIYATE TOPMO3E;

- CHITY HA pEIgare TOpMO3a.

IloTepy MOLIHOCTH M3-33 HATHYWS TOPMO3HOIO YCTPOJCTBA HE OTHOCHATCS K I'MIPOMALINHE ¥ JOJDKHEL OBITh
vareHsl. By rugpoMannina MMeeT BEPTHKAILHEL BaJl, TO TOPMO3 IIOABELINBAKT TAK, TTOOEL B BANY HE BO3HUKAIN
IOOMOJIHUTENIBHEIE HArHCARIINe HAPsKeHnst. 2KIAKOCTh, OXJTAKIAKINAS TOPMO3, HE NOJKHA CO30aBaTh [APA3NTHOIO
PEaKTHBHOIO KPYTAIIEI0 MOMEHTA.

2.3.2. TopcroHHBIH AMHAMOMETP TIPEACTABIAET COBO YyYacTOK JUTMHEL BANa, A¢QOPMAIHIO KOTOPOTO U3MEPAIOT
KaruM-1i00 (KaK MPagiiio, TEH30METPHIECKHM ) MeToHoM. JuHaMoMeTp DOIDKeH 0BT NPOrpanyiHpOBaAH OO HATAIA I
MO OKOHYAHWH UCTILITAHWE B CBOEM padodeM MOTOKEHH.

3. Onpenenenne MOTEPsL B TOMMAMHAKAX

3.1. IloTepn B MNOAMMITHHKAX H3MEPAIOT KAUTOPUMETPHUEGCKHM MeTomoM. IIpH HeBO3IMOKHOCTH H3MEpPEeHHs
MOTEPH BHIYKCIHIOT COTIACHO 1. 3.2 1 3.3 HACTOMAIIETO TPHITOXKEHHS.

3.2. B mporiecce H3MEpeHNs IOTEPh MONMATHHK HATPYXAKIOT COBMECTHO I'MAPABNIHYECKAM OCEBEIM VCIHINEM H
BECOM PAa3IMIHBIX MANHH (HAPABINIECKOM M IeKTPHYeCKOil) H MX BAJIOB.

OOCEIYHO MACCA BPAINAKIIHXCS YACTeN W THAPABIHIECKOe OCEROe VCIUIHE COODIATCA nocTapuKoM. ['unpags-
JNMYECKOE OCEBOE YCHIINE OTIPEACTSIOT H3AMEPEHNEM OCEBOTO CMEMEHWH OTOPHI Bad. 3aBUCHMOCTE 3TOTO CMEIeHAH
OT OCEBOTO YCHIIHMA MOXKET OBITh OIMpEaeeHa PpACYeTOM M MPOBSPEHA TIPIIOKEHIEM H3BECTHOTO TI0 3HAYCHHI VCHITHA
K TOATETHUKY ¢ TOCHEAYIONIMM H3MEPEHHEM CMEMEHUH BATA OTHOCHTENHHO (GDMKCHPOBAHHON TOYKH OCHOBAHUA
MAIHMHEL TOYHOCTE TAKOTO U3MEpPEeHVS OMKXHA OBITh B npenenax + 20 % npHnoXeHHO’ M3BeCTHON HATPY3KH. ¥ MATIHH
C BEPTHUKATBHEIM BAJIOM METOJ I'PAIyHPOBKHM 3AKITHOUYACTCH B H3MEPEHHH OCEBOI0 CMEINCHH BaTd, KOIOA W3BECTHBIN
BEC FJIEKTPHUYECKOrO pOTOPA BOCIHPHHHMACTCH MOATIATHHKOM.

B cayuae rmapaBnmdeckyl ypaBHOBEMIEHHOTO TTOAMATHAKA MHAPABIAYECKOE OCEBOE YCYITHE MOXET OBITH HEmo-
CPEACTBEHHO M3MEPEHO TIO JABICHUIO B YPABHOBEIMBAIOIINX KaMepax. M3Meperue oceBOTO YCHITHA OT AABNEHUS BOIBI
TO3BOJIAET OLEHUTh MOTEPH, OTHOCHMBIE TIOPO3Hb HA 3IEKTPUYECKYIO H THAPABIMYECKYK) MATTHHEL

B moanmaTHEKAX, CEIMEHTHI KOTOPBIX MMEIOT HAPYXHBLT NNAMETp d, ¥ BHYTPEHHI AHaMeTp d, paiialbHylo
MPOTAKESHHOCTh cerMeHTa (h), M, PACCUMTHIBAIOT MO dopwmyie

b= 015(d0 7 dj)7

a WUIHHEY ero cpedreil muarm (1), M, 10 OKPYKHOCTH PACCIUTHIBAOT 10 (GOPMYIIE
= 0,8n(d, + d,)
- 2N

roe N — 4HCIO CETMEHTOB.
Koaddgmwnnent Tperus (f) B 3TOM ciydae pacCadHTHIBAIOT MO GopMyTIe

vy,
f: k l 2
P
rne kK — TOCTOSHHAS, 3aBHCAIIAA OT OPMEL CETMEHTA, B TIEPBOM HMPHOIIKEHIH paBHAS 3,5, HO 0HA MOXET MEHATLCSA
or 2 1o 4;
L — AMHAMHYECKAas BA3KocTh macna, Ila-c;
V,, — CPENHAS CKOPOCTD IIATHI, M-c_lg

Py — CPCOHCE YACIBHOC NAaBICHMC HA TIOANATHHK, IIa.
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IIpu stom (p,), Ila, paccunTeBarT e Gopmyne

_ e+ L+ 17
pm Nbl ’
aV,, v ¢l — no dopmyne
nn(dy + d)
Ym T Ty

I7e 71 — 9ACTOTA BPALIEHNS, ¢ 1,
Iorepy wa Tperiie (Pyy ), KBT, pacCUrTHBALT 110 GOpMyIIe

Pp=(Tp+ T, + Tp)fv,, 1073,

3.3. Jinst pacyeTa roTeph B HEHATPYXEHHbIX HANPABISIONINX NOIIHIHIKAX (Pyy), KBT, nprmersiior crenyiomye

GOPMYITLL
- AA KONMBIEBOTO MOAIMTHTTHUKA:

2

 1L,6u(60n) %l 10—5 = 58 unddl 103
g 8 ' U
roe Y — puHaMpgeckas Bgakocrh macna, Ila-c;

7 — 9acToTa BpalleHs, ¢!

d — IQUaMETP IOMIIHITHIKA, M;

{ — ocepast IMMHA TONIMNIIHIKA, M;

8 — ITOHEBIT THAMETPAILIBIA 3330p, M;

- UIA CErMEHTHOIO IMOANTHITHMKA:

NuW(60my2d21b Nuntd b
rae k — xos(QurenT, 3asHcamyiii oT GopMbl cerMeHToRs (Texarii g npenenax or 4 1o 7,8);
N — 9HCITO CerMeHTOR;
[ — OWHAMNYECKas BA3KOCTh Macia, Ilac;
B — WACTOTA BpaIleHHs, ¢ 1;
d — gpaMerp HMOMMAIHIKA, M,

Pu=k 10%=k-3,6-

3
g 10—,

0,8nd i
I — oxpyxuas Ha cermenta (1= ——— ) ) M;
b — ocepas LIHHA CErMEHTE, M;

& — IOHEBIH THAMETPANILILIH 3330p, M.

HPHIOXEHHE 6
Pexomendyemoe

OIIPEJEJEHHE YACTOTHI BPAILIEHHUA

1. TlpH omnpemeNcHAN MOIHOCTH YaCTOTY BPAIIEHIA H3MEPSIOT TOCPENCTEBOM IPAIYIPOBAHHOTO TAXOMETPA FITH
ANEKTPOHFHOr0 CUeTanKa. M3Meperie TacTOThH BPAMEHIS CISAVET BEITOIHATE 063 KAKOr0-1i00 CKOILKEHIS OTHOCH -
TENBLHO BAJA THIPOMAIIIFEL.

2. W3Meperne YacTOTHI BPAINEHIA CHAXPORHOM SMeKTPHISCKON MAMMHLL, KPOoMe Croco00B, YKA3aHHbX B M. 1
HACTOAIIETO TPHIIOKEH IS, HOMYCKASTCH MPOBOHTE MyILTOBEIM TaCTOTOMEPOM TIPH CIEAYIONIINX YCITOBIAX:

- HATPY3Ka CHCTEMBI IOJDKHA OLITh HEH3MEHHOI;

- pa3pemaomas CriocobHOCTL YacToTOMepa HOJKHA ObiTh 0,1 % 9acTOTH 3HEProCHCTEMEL,

- 9aCTOTOMEP HOITKEH ObITH TTOBEPEH.

3. YacToTa BpaueHis acCHHXPOHHON 3neKTpiueckoil mMammusl (7, ¢ 1), kpome croco6os, vkasaHHBIX B 1. 1
HACTOAIIETO TPHIOKEHNA, MOXeT OBITh PACCYMTAHA IO YACTOTS SHEPrOCHCTEMBI H H3MEPEHHOMY CKOILKEH IO

IMEKTPHUECKO I MAITHHEL T0 GopMye
_ 2 m
"7 (f A )

rHe § — YHOIO HNOMIOCOB 3IEKTPHYECKON MAaIHHBL;
f— U3MepeHHasd 9acTOTa SHEProCcHUCTEMBI, 11
m — QHCIO W300paskerii, COCUMTAHHBIX CTPODOCKONOM, CHHXPOHHEBIM C CETHI, 3a BpeMH Af,
At — BpeMs U3MEPEHUH, C.
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HPHAOXEHUE 7
Pexomendyemoe

AKYCTHYECKHH METOJA U3MEPEHH S PACXOJA

1. AKyCTHYECKMIT METOJ W3MEPEHHA pPACcXOOa IIPH [POBEACHWH IPHEMOYHBIX HCIBITAHWIT NPHAMEHAIOT IO
IOTOBOPEHHOCTH MEXKIY W3rOTOBHTENIEM M IOTpeOHTeNieM. DTOT METOX MNPUMEHSAI0T TAKKE W I[IPH NPOBEACHUH
HWHICKCHBLIX HCIIBITAHII.

AKYCTHISCKI METOI H3MEpPEHIs PACXOZad OCHOBAH HA BEKTOPHOM CJIOXKEHHH CKOPOCTH PACIPOCTPAHEHIS
AKYCTHYECKO (0GBIYHO YIBTPA3BYKOBOH) BOJMHEI H CKOPOCTH TTOTOKA (CM. 4epT. 31).

Pacnonxoxenne npeodpazosare/ieii B BOJOBOLE KPYLIOIO CEMEHHA
IPH AKYCTHYECKOM METONE H3IMEPEHHA Pacxona

ﬁpeaﬁpasoﬁameﬁq

Ahb_f O0——-—0— Ay, by¢

-
Az,g‘,,-o—- e & o A21, 52f

. - S
Ay O 0 Ay, B

Aﬁ'yfmuver-
Kuld i o, S

Ap By O O A by

pe— MIPIEOUMENLHA R NAGEKOCTIE A

8,, 63 Az s Az’
By ,54 1 » A4
- <
) levenue

e
A,, A¢ by, By*
52’: Byt

N Yf3renumensHOA TAGCKOCTIS 5

Yepr. 50

AKYCTHISCKHIT HMITY/IBC, ITOCIAHHBI BBEPX IO TEYCHWIO, PACIIPOCTPAHSAETCS ¢ MEHBINEH CKOPOCTHI, deM
HMITYJIbC, TTOCTAHABIN BHI3 10 TEUSHHIO.

HMameperne BpeMeHH MPOXOXACHIS MMITYTBCOB B IBYX HANMPABICHHAX MTO3BONACT OTIPEACIHTE CPefHeEe 10 ITHHE
AKYCTHIECKOTO JIVIa 3HATSHIE COCTABNSIONEH CKOPOCTH, NAPAIETHHON OCH BOA0BOLA (PACXOHAS CKOPOCTD).

AKYCTHYESCKAS CHCTeMA NIl MI3MEPEeHHs Pacxofa BKII0YaeT B cebd mpeodpal3osaTen® W 3NeKTPOHHOE 060pyao-
BaHWE A VIIPABNEHHSA IPOLECcOM MaMepertli, o0paboTKi pPe3yIhbTaTOB W WHIWKANFK ¥ (FTH) perHcTpain
pesynbTaroB. CHeTeMa WMEeT TAKKe KOHTPOJBHYIY MPOrpaMMy IS MPOBEPKH TMPABHIBHOTO (PYHKIHOHHPOBAHIA
00OpPYIOBAHMA W IMPOTPAMMEI 0GPA0OTKIL.

st YMEHBITIEHHS CHCTEMATHYECKOT TOrPeHOCTH BCIEACTRIE BIMSHWA MOTIEPEYHBIX COCTARIAIIINY CKOPOCTH
MOTOKA MCTIONB3VIOT ABE TPYIIIEI AKYCTHYECKHX JTydeli, pacookeHHbIe B ABYX MnockocTax 4 u B (cum. gept. 50).

Ecnn akyeTHIecKHi Ty9 TeXUT B MI0CKOCTH, TPOXOAATIEH yepe3 0ch BOJOBOIA KPYTIIOTO MOTIEPETHOTO CedeHIA
C OCECHMMETPWYHBIM pacripeleeHeM CKOpocTel, TO M3MepeHHOe cpefiHee 3HAYCHHE CKOPOCTH TPHHHMAKT B
Ka9eCcTBe CPENHEero 3HAYCHHUS CKOPOCTH ITOTOKA B BOLOBOIE.

A yaeta pea’qbHOTO pacripenefeHis CKOPOCTeH YeTAHARMHBAIOT HECKOTBKO Map NnpeoGpasosarteneii (eM. gept. 50).

* [lpeobpazosaTens — y3e aKyCTHISCKOTO Hpubopa, NPeqHasHaTeHHbll i IpeobpasoBanis HIeKTPHIeCKO
IHEPriH B MEXAHIYCCKYIO ¥ HA0OGOPOT.
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IIpHHIANHANBHAA CXeMA HIMEPCHHA CKOPOCTH BOABL ¢ MPHMCHCHHEM AKYCTHYCCKOro METOIA

2, -

1 }«?/ |

¢

w.,\" >

Yepr. 51

B BomoBogax ¢ mpAMOYTrONGHBIM MOTIEPEYHEIM CEIEHHEM PACXO[ ONMPENSNA0T WHTEMPHPOBAHHEM PE3VILTATOB
H3MEPEHNS CKOPOCTEl M0 pany MAPAIETbHEX JIvaeii.

2. TIpuMeHS0T ABA OCHOBHBIX METONA H3AMEPEHHS BpeMEHH IPoXOxKAeHUA. 1IepBrifi 3akT09aeTCA B IPAMOM
H3MEPEHUH BPEMEHH [IPOXOXKICHNA CHIHANOM PACCTOAHUIS MEXIY IBYMSA IPeoOpa30BATSIAMHK B IPSIMOM 1 00paTHOM
HAIpaBIe HIsX.

Bo BTOpOM MeTOAE CHTHAT OT NepeaTINKa, MOCTYIAIOMN HA TPHEMHNK, HHHIHAPYET MOCBLUIKY TIEPeIaTIHKOM
HOBOTO CHIHAIA B TOM X€ HANpapneHni. MaMepsioT pa3HoCTs YACTOT CePHH TAKNUX MMITVIIECOB, IMTOCEUTAEMBIX 10 OTOKY
W TIPOTHB.

3. Wanyuaomiil o npuAuManimil npeobpa3zosaTenit pACTIONATaOT TAKHM 00pa3oM, YTOOH HATPABIEHHE
VBNYYEHHS CHIHAJNOB COCTABIAIO HEKOTOPHIA Yrom ¢ ¢ OChl0 BOAoBOAA (cM. yepT. 51). 3HaYeHHs YITIOB CNeAyeT
NpUHAMATE OT 457 mo 75°.

HeoOxomiM0 YIUTEIBATE 3A0EPKKI IPOXOKICHIA MMITVIIECA B ISKTPOHHBIX [MEIAX 1 Kabeisix, a TAKKE BpeMs
TMPOXOXAEHMA AKYCTHYECKOTO HMIYIIBCA YEPE3 HEKUAKHE BNMEMEHTHl AKYCTHYECKOTO JTY9da.

Bpewms mpoxoxaeHns (£) aKyCTHIECKOTO MMITYTECA Yepe3 MOTOK CBI3aHO CO CKOPOCTRI) MOTOKA TP OTCYTCTBHH
TMONEPEYHbIX TEYEHUH YPaBHEHNEM

;
_ E
C+EVCOS @

rne L — paccTodnue, NpoXoJuMoe HMITYILCOM B BOJHON cpene;
¢ — CKOpOCTL 3BYKA B BOZE;
V — pacxojHas CKOPOCTh;
e — mmoc 1 — Ui CHrHANOB, WAYIIHX BHH3 M0 TOTOKY, W MUHYC | — N8 CHTHANORB, HWAYIIHX BREPX 1O MOTOKY.
Pacxomayio ckopocTh (V) pacCYMTHIBAIOT 10 hopMye

T s R A
= 7 1T 705 @ Yd T e
o050\ ;L 2cos ¢
IHOe ty W ¢, WIN fy M f, — BpeMs WM YACTOTHI MPOXOXKIECHIA AKYCTHYECKOTO MMITYILCA BHM3 M BBEPX IO MOTOKY
COOTBETCTBEHHO.

3nagerng pacxona () pacCYHTHIBAIOT O GopMyne

D il
Q =kawi-vi-Lwi-sin(p,
i=1
e & — xo3pdUnreHT NONPaBky HA METOJ] WHTETPHPOBAHUA W OPMY BOJOBOMA;

D — mmameTp ceyenwsd (BRICOTA — IS IIPSIMOYTOJBHOIO CEYCHIA);
17— 9HCTO Tap npeobpasosaTereli, pACIIONOKEHHbX B OAHON HAKIOHHOW M3MePHTeIpHOI mrockoeT A win b

(gepT. 50);
w; — BecoBble KOIMQHUIHEATE THEIOBOIO HATEIPHPOBAMI;
L,, — paccTosHie OT CTEHKI MO CTEAKI BONCBOIA 110 HAIPABIEHAI0 aKyCTIHIECKOTO JIYYa [, IPH 3TOM

ij -8l ¢ = D sin o; — IS KPYIiibix CeveHil,
L, sing =B — nna NpAMOYTONEHBIX CEYeHITi,
1

e B — MHAPHUHE CCUCHMA.
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Pacnpenenenne nyueil 1Mo BHICOTE BOAOBONA, BECOBHIE M IMOMNPABOUHBIE KO3GDPHIINEHTH HWHTEIPHPOBAHUA

Taycca-Jlexkermpa 1 Taveca- ko0 nprBegersl B Tad. 6.

TaGnumna 6

3uaueHne KoaGQUIIIEHTa
Kosddummen Meton I'aycca-Jlexenmpa Meton I'aycca- Hxobu
Jya L u 4 JMyur 211 3 Jyar 1 4 Jyar 2 i1 3
d/0,5D +0,861136 + 0,339981 + 0,809017 *0,309017
W 0,347855 0,652145 0,369317 0,597667
Kpyriioe ceyeHue 0,994 1,000
k| npamoyronsroe
CceueHMe 1,000 1,034

Q6o3ragenie: d — paccrosHie, onpeaenseMoe mo sepr. 50.

5. PaameTka MecT YCTAHOBKH INpeodpazoBarerieii W onpeneNierre GAaxTHIeCKHX pasMepoB, HeOGXOMMMBIX T
pacgera pacxona, JONKHEI OBITh BBIMOTHEHBI ¢ HeOGXOMIMOIT TOTHOCTHO. TlOrpenrAocTH OmpefesieHws] Pacxoma

TOIKHBL BBITh VITEHBI TIPY AHAII3E OMIO0K.

Pazmep D onpenensioT Kak cpenHeaprdmMeTiaec-
KO€ 3HAYEHMEe IISTH HaMepenii (cMm. ept. 52).

MecTo yeTaHOBKY IpeodpasoBaTeneii J0JIKHO OT-
CTOATh OT HCTOIHHMKA Hokaxerwusa ma 10 muamerpos
BBEPX TI0 TIOTOKY W HA 3 AuaMeTpa BHU3 [0 TeYeHMTO.

HMamepeHne pacxoia ¢ WCMONb30BAHNEM OJHOTO
Ny9a He JOTYCKaeTCH.

TIpoBepka aKyCTHIECKOTO PACXOIOMEpa BRITKIA -
eT B celd cleayolee:

- KOHTPOJIb 33 IIPOXOKIEHIEM AKYCTHIECKIX M-
MYILCOB C JeMOHCTpareil Ha ocrpurorpade;

- KOHTPOJIb IIPOrPaMM ¥ BBENEHHBIX IIOCTOSHHBIX
KO3 D UIHEHTOB;

- CpAaBHEHHE BBIMHC/IEHHBIX 3HAYEHUI CKOPOCTEHA
3BYKa (OTpefenaeMbiX KaK OTHOIICHHE JTHHBI AKYCTH-
YeCKOTO TY9a KO BPEMEHH TIPOXOKAEHUA CUTHANA) TIPH
HYIEBOM PACX0[e CO CIPABOYHBIMH 3HAYSHWAMHM, TIPH-
BENCHHBIMI K TEMIIEPATYPE BOIEL BO BPEMSA OIIBITA;

- pa3uesibHBIE HM3MEePEHHI CKOPOCTH IIOTOKA IO

KAXKIOMY JIVIY.

Cxema PACIOAOKCHHA CEMEHUA 1)1A HIMEPEHHA JHAMETDA

HIMEQUMERBHLIE IAQCKOCML

Yepr. 52

6. Jmimea OyTH HMIIYIIECA JOKHA OBITH JOCTATOTHO BOJIBINOMN, YTo0Rl MOKHO OBUI0 0BeCHednTh TPeOYeMyIo
TOYHOCTE maMeperns. CKOpoCTh MOTOKA HO/DKHA OLITh He MeHee 1,5 m/c.

7. HcrounmkaMy o0leil MHCTPYMEHTAIBHON MOTPEINHOCTH OOBIYHO SIBISHOTCA:

1) HETOYHOCTH H3MEPEHWA TEOMETPHYECKHX pasmepos Lu L, @, d u D,

2) HETOYHOCTH W3MEPEHWS BPEMEHH W paspelaioiias crnoco6HOCTE 0 BpeMeHH;

3) HETOYHOCTH M3MEPEHHS BPEMEH IPOXOKIEHNS HEXWIKOCTHRIX YIACTKOB AKYCTHISCKHX IIyTei;

4) pacdeTHasA MOrPENrHOCTE.

DTH HOTPEIHOCTH OLSHNBAIOT 3HATSHIEM, He BRXONAIEM 3a nperensl + 0,5 %.
Tper ormpereTedis CHCTEMATHISCKOH MOrpenrHoCTH HeoGX0IMO YIHTHIBATE:

1) HOrpersocTh, CBS3AHHYIO ¢ HCKAKEHNeM MOTOKA B 30He npeobpasosaTeneit,
2) CymMEeCcTBOBAHIE IONEPETHEX COCTABIAIONX IOTOKE;

3) uCKaxXeHwHe NpogHd;
4) BapuanHy CKOPOCTH 3BYKA B NPOCTPAHCTBE.

K McToTHHKAM CIyIaifHoH MOrPenHOCTH OTHOCAT QIYKTYAIIH PAcX0/a, CKOPOCTH TeYeH s BONBI I CKOPOCTH

3BYKd BO BPpCMCHH.

Ipwr yeraroBKe MpeoOpa3oBaTeeii B MBYX HAKIOHHBIX UIOCKOCTSX CHCTEMATHYeCKas MOrPeliHOCTh, KAK W B
cIrygae TYPGHHHOTO PacxonoMepa, MOIBKHA OBITh B tpenerax o+ 1 % no + 2 %.
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HIPHIOXKEHHE 8

Pexomendvemoe

HCKIIOYEHHUE I'PYBBIX OHIUBOK

1. B psigy waMeperii OXHOR W TOM Ke BeTHIHHBL BCTPETAIOTCA PE3YILTATHL, ANIEKO OTCTONIIIE OT OCTANIBARIX
pe3ynpTatos. [l MpoBepKH BO3MOXHBIX MPOMAX0B perkomermyercs T-cratrcrmka T'py66ea.

2. Tlyers y; — 3AageHie HabNIOAEMONR BEIGHHEL y, Hanbonee YIAIEHAOE OT Y, CPEHEAPIDMETITECKOTO
IHAYCHAS BCEX HAGMIONSHWI B TPYIINE, & § — ONeHKA CTAHIAPTHON0 OTKIIOHESH A BeeX HadmoaeHmii B rpymne. Torma,
€CII¥ 3RATCHIE BEJIIIHHEL 63 YIeTa 3HAKA
|y — ¥l

s

T=

NpeBbIiaeT KPHTHIeCKOE 3HATCHAE, JarHoe B 1ali. 7, 10 y¥| cienyer oTOpOCHTh, OCOBEHHO €CIIM €CTh IIPHINAA
NO03peBaThL TPY6yI0 ommGKy. Tlocne yaanenns BHGPOCA HEOGXOMMMO CHOBA BBIYMCINTH ¥ W § [N OCTABIINXCS
HaGronerH . MORHO MOCTEI0BATENBHO TOBTOPSATE TECT IUTA TPOBEPKH IPYTIX BO3SMOKHBIX BEIOGPOCOB, HO MONE3IHOCTE
TPOLETVPEL IPOBEPKH YMEHLIIAETCH IOCe KAXIOro yaaneris. B 1abr. 7 npuBeleHbl MAKCHMANIBARIE NOMYCTHMELR
ARATEHTSE BETHTHAB T IpI NoBeprTenbHOT BeposTHOCTH 95 %. TIpit 9TOM HOsSBIEHIE MPOMAXOR KAK TOJIOKITENBHOTO,
TAK ¥ OTPHIATEIEHOI0 3HATSHIA BEHTHHbLL CLHTAIOT PABHOBEPOSTHEIM.

Taoauma 7

MaKCHMANBHBIC AOMYCTAMBIE 3HAYECHHA napamerpa Ipyddca T (upu qoBepureasHoil BepoarHocTH 95 %)
1A 7 HADJIEOAC Hu

n T o n Toax I T oax
3 1,15 11 2,36 19 2,68
4 1,48 12 2,41 20 2,71
5 1,71 13 2,46 21 2,73
6 1,89 14 2,51 22 2,76
7 2,02 15 2,55 23 2,78
8 2,13 16 2,59 24 2,80
9 2,21 17 2,62 25 2,82
10 2,29 18 2,65

3. Bcee BaXHBIC XapakTepHCTHKH, Takue Kak @, E, P, 1, IpoBepsOT HA MPOMAXH.
[pyn menerranmm 3a npefenamy pabouell 30HBI JOJDKHBL GBHITH HCCIEJOBAHBL OTKIOHEHHA &; = ¥, — ¥; (CM.
npunoxkenwe 10).
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HPHITOXEHHUE 9
Pexomendyemoe

OLEHKA CIIVIAMHEIX IIOTPEIMHOCTEN N3MEPEHHI

1. IloBTOpHEIE HM3MEPEHHS B OJHOM OIIBITE IIOKA3LIBAIOT PAIMTHEIE PE3YIETATHL, HO WX CPEAHEE 3HAYCHHE
npencTasisier cobOl NMydlrylo OLEHKY HCTHHHOIO 3HAYCHHS, YeM JI000e OTHEIBHO B3sATOE HaMepeHue. TouHOCTh
CPEOHETO 3HAYCHUS 3aBUCHT OT YMCIL H3MEPEHUH U OT UX HHAWBHAYAIBHELIX OTKIOHEHWH OT cpenHero (pasépoca).

Kornma ommbxa, cBsS3aHHAS C H3MEPEHIEM, SIBISETCS THCTO CIVIaiiHON, MOXKHO CTATHCTUYIECKH BEITHCINTEH
MOTPEIHOCTE U3MEPEHHS TepeMEHHOR. J[n 3TOT0 HEOGXOAMMO BBIMHUCINTE CTAHAAPTHOE OTKIOHEHUE TIPH JA0BEPH-
TenpHoft BeposTHOCTH 95 %.

2. CTaH apTHOE OTKJIOHEHHE ¢ MIOO0H M3MEPeHHON BETWYWHBI, KAK TMPABHI0, HE OBIBAET TOYHO H3BECTHO,
OOLIMHO B pacyeTax MCIIONb3YIOT OLICHKY S, OCHOBAHHYIO HA OIPAHWYCHHOM YIC/Ie HAGMIeHIH.

Ecny ombka H3MepeHis BelHIHHEL y, eCTh BeIWINHA CAyIAfHas, TO NPH A7 BEITONHEHAB HE3ABHCHMEX
H3MEPEHIAX OLEHKY 5, PACTIPE/ICTICHIS PE3YNBTATOB PACCUNTHIBAIOT 10 (opMyIie

I
Y o, — 2
i=1
AR ’
e y — cpegHeapuMeTIHYecKoe 3HAYEHIE BETUIIHELL ¥ TIPH 7 H3MEPEHUIX;
¥, — 3HAYCHIE BENAIIABE Y TIPH [-M I3MEPE L,
H— 06]]_[66 KOMTHYCCTRBO H3MCpEHHﬁ.
TIpHEsiTO CHNTATh 5, = G, & AACTICPCHS CITYIARHON BETIINHEL SJ% — KBaApaT CTAHJAPTHOIO OTKJIOHEH .

Hnst yMeHbIerst CryTafinoil OOk Pe3yiibTaTa W3MEePEeHil BEITOIHLIOT GONBIIOE THCIO WIMEpeHni
HCIIOIB3YIOT ¥IX cpenaeaprdMeriaeckoe snadenne. CTaHIapTHOe OTKIOHSHIS CPSIHEro PACCINTHEAIT 0 Gopmyie

0,5

5oy
¥ A n
3. Bomit MCTHHHOE 3HANCHVE CTAHAPTHOTO OTKIOHEHIA G, Ta6nuna 8

HW3BCCTHO (KOD‘I[H. 71 CTPEMUTCA K 6GCKOH6‘{HOCTI/I, Sy CTPEMHUTCA K

" IorpemnocTs H3IMEPEHIA
G,), TO 3HAYCHHE MOTPEIIHOCTH H3MEPEHHS ULl TIPUHATON A0Be-

PUTENBHON BEPOATHOCTH MOXET GLITH ONpeaeneHo no Tabm. 8. HoBepuTe B AT BEPOATHOCTE Horpewocts
Hanpumep, crneayerT OXHOaTk, YTO B MHTEpBANE OT y + 0,50 0,674
+ 1,96 o, 0y — 1,96 o, Gyaer cozepxathes 95 % pesynLTaToB. 0.66 + 0,954
I1ps OrpaHHIeHHOM YHCIE H3MEPeHUH IS ONpeneeHis HHTep- 0,95 + 1,960
Baja MOTPEIIHOCTH [JI AAHHOW JOBEPHTEEHOH BEpPOATHOCTH 0,99 + 2,576

CIIENVET MOB30BATECA «/-pacipeneneriem» CThIOISHTA.
TorpeniHocTs TIPH YPOBHE NOBEPUTEIHHON BeposaTHOCTH 95 % MoxeT OBITh HAIEHA CIEAVIOMITM 0Gpa30oM:
€CITH i — JHCITO M3MEPEHWM, TO THCI0 CTereHeil CROGOIBI MPHANMAIOT PABHEIM (7 — 1);
13 Tabn. 9 GepyT BEMHYMHY f IS COOTBETCTBYIONIET0 THCTA CTEmeHEH CBOGOIEL.
Dpumewanue Duaspadennii v, He yKazaHABX B 1201, 9, 3HATCHNE  MOXET OLITh PACCTHTAHO 110 QopmyIie

£=1,96 + 2,36/v + 3,2/vZ + 52 /v384

BEIHCIIAIOT OUEHKY 3, PACIIPEIEIICHTL W3MEpPeH Wi mapamMeTpa y, Kak YKa3aHo B 1. 2 HACTOSINETO TPFITORKEHI.
HHTepBan, BHYTPH KOTOPOTo TI000e 3HAYEHHE TOKHO HAXOAUTECS ¢ NOBEPUTEIBHON BEPOATHOCTHIO 95 %, Gyaer
¥yt tsy.
JAWanasoH 3HAYeHWH, BHYTPHU KOTOPOTO C JOBEPUTENTBHON BEPOATHOCTBIO 95 % AOMKHO HAXOAUTHCA UCTHHHOE
3HAYEHHE MIMEPSEMOro NapaMerpa, T. €. [OJIOCHL HOTPENIHOCTH, OYIET CIIEIyIONIM:

yx tsy/\f;=yi tsy.

TaGnumna 9
Koadwpument CrooneHTa npu J0BepaTeibHOi BepodarHocT 95 %

Jucno cremerei Kosddrmpenr o Yuicnmo creneHeit Kosddrmpenr e
ceobompr v = 1 — 1 CreiogenTa ! n cBobompr v = 1 — 1 CrriogeHra ! n
1 12,706 8,984 3 3,182 1,591

2 4,303 2,484 4 2,776 1,241
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Hpodoaxcenue matauysr 9

Yucao creneHen Koaddrmmerr [ Yricrno cretexett Kosthdumernr A
croboabl v=n — 1 CTrIOOeHTA | ceobonmpl v =1 — 1 Crrrogeyra ¢
5 2,571 1,050 13 2,160 0,577
6 2,447 0,925 14 2,145 0,554
7 2,365 0,836 15 2,131 0,533
8 2,306 0,769 20 2,086 0,455
9 2,262 0,715 30 2,042 0,367
10 2,228 0,672 60 2,000 0,256
11 2,201 0,635 BeckoneqrnocTn 1,960 0,000
12 2,179 0,604

4. Benpl YCTAHOBICH MHTEPBAN CIYYAHON MOTPEIHOCTH BETNYHHBL Y OT Y + €, . 0y — €
e.= tsy/\fﬁ He JIOJKHO GHITh BOTbIIE €, |
95 % He HOIKEA OBITh GOMBIIE 8,0 = €, gy V1 /1

[IpuMep BEMICICHAS ONEHKY CTAHNAPTHOTO OTKIIOHEHA M IIOTPEITHOCTY UL BOCEM I3MEPEHIIH IpIBeIcH B
Tabm. 10.

'+ max> 1O 3HaYCHNC
HIIH OLCHKA CTAHAAPTHOTO OTKIIOHCHMA Sy npu ,E[OBS[JI/ITE‘J[LHOI;I BCPOATHOCTH

Taomuoa 10

HsmepeHHbIE SHAYEHIA J; y— ¥ v — sz-)z

92,8 —0,3 0,09
92,1 +0,4 0,16
92,6 —0.1 0,01
92,3 +0,2 0,04
92,7 —0,2 0,04
92,8 —0.3 0.09
92,5 0 0

92,2 +0,3 0.09

o 5o
DTN MERCE
i=1 i=1

OueHka CTAHOAPTHOTO OTKIIOHCHHMA HBMEpCHHﬁZ

_y/ Xyowp 0,52
TV 1V os—1 %R

Coryaaiiias [MOrpernocTs OUPSHeIe s CPEIHero 3HAYCHHSA ¢ JOBSPUTENBHON BePOATHOCTED 95 %:

I =+ rsy/\iﬁ =+ 0,273.0,836 = + 0,228,
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ITPHIOXEHHE 10
Pexomendyemoe

OITEHKA CIVYAMHEIX TIOTPENTHOCTEN U AHAJTHM3 PE3VILTATOB MCIEITAHHA

1. Ecmw kaxmoe W3MepeHHe MPOBOAAT OfVH pa3, TO PE3YNbTATH M3MEPEHWI, KAK TIPABYITO, OTKIOHAIOTCH OT
mmagkoil Kpwusoil, nposeneHHOd wyepes Hux. OOBIMHO TAKad CIIAKEHHAHA KPWBAA SBILETCH HAWTYINIEH ONEHKOH.
TowrocTh CoTAXKABARKA 3aBHCHT OT TUCITA TOYEK ¥ OT WX HHIHBHAYAILIBIX OTKIOHERNH OT KPHUBOIA.

TIpy orpaHHYeHHOM YHCHE OMBITOB, OCOGEHHO KOTAAZ HW OJWH W3 HUX HE TIOBTOPAETCH, CIOXKHAS KPUBasd,
TMPOXOISAIIAS YePe3 KAKIYI0 M3 ONBITHBIX TOYEK, HA CAMOM AENE MOKET OBITh XVAMEl onerKkoil nernHHol cpenneil
KpHBOii, yem GONEE MPOCTOE MATEMATHIECKOES BEIPANKEHIE, OTHOCHTEBHO KOTOPOTO OILITHEIE TOYKH PACCESHEL.

I'pynner Togex 9acTo O0pa3yIOT KPUBEIE, MMEIOIIIE TIePETiiohl, PA3PEIBEl WIH WHEE OCOOEHHOCTH, KOTOPHIE He
MOTYT OBITH JIETKO WITH KOPPEKTHO OMHCAHBI MATEMATHYECKHMH MeTomaMu. Ha TakWx YJacTKax clefyeT YBeJINIHTh
TMOTYIAEMOE YHCIO OMBITHBIX TOYEK. YUACTKH KPHEBON ¢ KAX{0M CTOPOHLL rHeperrda YUIM paspbiBa JONKHEL OLITH
00pabGoTaHbl OTAETHLHO, & KYCKH MONYYeHHON Tankoid KpHBOH JOMKHBL OBITH COEAMHEHBl TUTABHOH THHUET.

Besikyio TOUKY, OAJIEKO OTCTOSIVIO OT KPHBOM, HEOOXOMMMO IPOBEPHTH M0 METOINKE IMPHITOKEHHA 8.

2. Jns monygeHHs TNankoil mpubIkeHHOH KPHBOH peKOoMeHAYeTed MpUMeHeHHE MeTONa HAMMEHBINNX KBaJ-
paroB, KOTOPLIl ODECHEYNBACT PABEHCTBO HYTK CYMMBL OTKIOHEHWI OTHEIBHBEIX TOYEK OT INAAKON KpHBOH W
MUHHMATPHYIO CYMMY KBAIPATOR ITHX OTKIOHSH M.

B sTOoM MeTOne npenrnonaraeTtcs, YTo He3aBHCHMAS [IePeMeHHAs! X CBODOIHA OT OIUHOOK, 4 BCE OMINOKI OTHECEHEL
K 3ABUCHMON nepeMeHHON y.

JIONyCTHM, 9T0 €CTh # Pa3/IHYHBIX 3HAYCHMIH y; H3MEPASMOH BEJMIMHEL ¥, COOTBETCTBYIOMNX 3HAYCHHAM X,
Apyroii senmauiel x. KaxgoMmy snavenmo x; 6yner COOTBETCTBOBATH OJIHO 3HAYCHIIEC ¥, Ha CITAXCHHON KPUBOIT 11 O7fHa
PA3HOCTE MEXY ONMBITHEIM 3HAYEHHEM ¥; M PACCYHTAHHBIM ¥; IO YPABHEHII0 KpUBOI. PasHocTh 4, =y; — y; HA3RIBACTCH

OTKIIOHEHHEM (FUIH OCTATKOM). R

Harorydineii MOJETbI0 XapAKTEPHCTHYECKIX KPHBEIX HACOCA WITH TYPOHMHEL OOBMHO ABIAETCA Hapabona y = a, +
+ax+ azxz, CTIAXHUBAIOMAS 7 ONIBITHBIX 3HAUeHHH dyrin y(x). KoadhuimenTsl 6, 6;, @) TODKHLL OHITL BEIOPAHEL
TaK, YT00Bl cyMMa § KBaApaTOB OTKIIOHEHHWH ObIIa MUHUMATLHON

Jil )i
_ 2 2
S_Zdi *E(J’:*a(}*al)"z*azxil) :
i-1 i-1
TIoCTOSHEBIE KOSMMILIIEHTH OIPENeIIOT I3 PELeHis CHCTEMEL TPEX YPABHEHIL, Oy IAeMbIX [IPHPABHIIBA-

HHUCM HYITIO TPEX YACTHBIX ITPOM3BOAHBIX OT S o ag, 8 N 4,.

Yy =agn+ qXx; + azExi2
_ 2 3
Exy; = agx; + a\Ex7 + a,Xx;

_ 2 3 4
lezyj = apEx; + 4 XX + 445X,
Jsa 0BnerdeHns TOYHOTO BBIYICIEHNSA HHOIAA BO3MOXHA 3aMEHA ONBITHLIX 3HAYCHWI X; BRIpaXeHeM (X, + ¢)

HIIH ij, e ¢ — Jrtas MogXOIAINAA [IOCTOSHHAS.

3. Ilpy HATWIHK CIIIAXKEHHON MOIENH OLEHKY CTAHIAPTHOIO OTKIIOHEHHS OIBITHEIX 3HATCHHHA OT 3T0i KpHBOIA
(Sy) PACCYHTHIBAIOT O (opMyIIe

Te # — 9HCI0 ONBITOR;
M — CTEIEHb IMOITHHOMA.

Otierka 8, CTAHNAPTHOIO OTKIOHEHIS G 3ABUCHT OT TUIA KPHBOMN, BHIOPAHHON Ul CINANXMBAHIS OIBITHEIX
togek. Hanpimep, eciri MIpsiMas JTUHNA HCIOME30BAHA A COTAKHBAHNSA JAHABIX, KOTOPHIE VI MODTH Obl OBITH
NPEACTARTEHEl apabonol, TO OTKIOHEHHS OT NPAMON JHAKH HaTH Obl HECOCTOATENBHYIO OIEHKY ©. CTEereHb
TNPHOIIDKEHIS OLEHKH S, K JIGACTBATENbHOMY CTAHIAPTHOMY OTKIOHEHIIO 6 3aBICHT OT BHIGOpA HANGOIEE TOIXOs-
el KPUBOH s CIIAXHBAHISA OITBITHBIN TOUEK.

TIpu onpegener i ON0CH CIYIAiHON MOTPEIHOCTH AA KPFBOH HAMIYIIIEr0o MPHOTIDKEHNA, KOIAa MPIMEHeH
meton A (cMm. m. 3.3 HacTosmero CTangapTa), MHATePBAN 3HAYEHWIT, BHYTPH KOTOPOro ¢ 95 %-moil HoBepHTeTbHON
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hY

A~

BEPOATHOCTHIO OXMAACTCH MCTHHHOC 3HAYCHHC BCIIWYMHLBL J; NPHHUMAKT PABHEIM ¥, tTi= \_rl , IpAYeM 3HAYeHHe [
"

Gepyr 3 Tabin. 9 st v = (n — m — 1).

TIpumep. Onpenenerie NapaGoTsl HAMIYYIIETO MPHUOTMXEHNS I TPYINH 13 15 onkmos (eM. Tabm. 11).

Taonumoa 11

THea0B0i NPEMED NOCTPOSHHA MAPAdoam 118 ANNPOKCHMALHA ONBITHRIX JAHHBIX

Homep oImITa 2 X y ¥ d=(y—y)
1 35,65 87.97 88,507 —0,537
2 61,47 61,62 92,396 0,224
3 66,67 92,37 92,208 0,162
4 72,19 61,02 91,243 —0,223
3 76,99 80,14 88,874 0,266
6 79,68 87,270 86,924 0,346
7 74,24 90,05 90,405 0,355
8 69,39 91,90 91,968 —0,068
9 61,40 91,67 91,374 0,296

10 74,43 89,87 90,314 —0,444
11 38,83 90,44 90,345 0,095
12 64,06 91,78 92,010 —0,23
13 64,11 91,93 92,017 —0,087
14 66,33 92,15 92,206 —0,0056
15 61,77 92,10 91,789 0,611

n=15 Ty = 1361,28;

£x = 1007,21; Txy = 91347; 80;

Zx? = 4634000, Zx%y = 0,000;

x5 = 68664,40; Td = 6192583;

rxt = 324317943; vd2 = 1,467

S, =VE/n—m—1) =V1,467/(15—2—1) = 0,35
Ilocne pemeH st CHCTEMBI TPEX VPABHEHHHA, MPHBEIEHHOMN B 1. 2 HACTOAIETO NPIWIOKECHN, VPABHEeHHE Tapabobl
HaUITy4qIero HpI/IGJ'II/I)KeHI/IH TIPpUMET BHAOC
y=—44,757 + 4,1132x — 0,030881x2
3atem 13 3TOTO VPABHACHMA IIOTYIA0T PACCAYHTAHABIC 3HATCHITA JAli H OTKIIOHCHIA dj. PaserctBo HYITH CyMMBEL
OTKIIOHEHU Edj YKa3blBACT HA MNPABHUIBLHOCTE CIrUIAXKHBAHMA KpHBOI?I OTHOCHUTCIIEHO OIIBITHBIX JAHHBIX. CJ‘[Y‘{afIHOE

CTAHIAPTHOE OTKIJIOHEHHE Sy A7 OMHOM 13 M3MEPEHHbIX BeTuYun y; pasno 0,33.
HaTeppan 3padeHui C1yvaiiHON DOrpelrHoCTH A JaHHOH KPHBOIA:

AY
+ \j—é = £2,179 . = = +0,197
yi
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ITPUHIOXKEHHE 11
Pexomendyemoe

OBPABOTKA PE3VJIBTATOR HABJIIOJIEHUNA W O®OPMUTEHHUE PE3YJILTATOB MCTIHITAHHH,
INPOBEJAEHHBIX HA IIEPEXOIHBIX PEXKHMAX

1. Ecnm nmpu npoBeAeHNH MCITBITAHN cobmoaaoT yerosus E = (0,69, . . ., l,l)ESP (mpwm onpenenennu 3abpoca
magnennst) u P = (0,9, .. ., l,l)PSp (mp¥ onpenerenin 3a0poca YaCTOTHl BPAMIEHHA) M MPH 3TOM BPEMS 3aKPLITHA
TIPEBBINIACT BPeEMs TNpPOOGEra BOIHBL JABIEHWS B HAMOPHOM TpYOONpoBoze B 1,5 pasa wim Gonee, TO Pe3ynbTaThl
M3MEPEHIH MOI'VT OBITH NPUBENEHEl K 3aMAHABIM YCIOBHAM 110 (POPMYyIam:

1,5
Ap N K¥
Apsp— -3 I/IAHSP An X2’
E p
F
e Kp = —
ES
P
=2
7 psp ’
Ap =p, — P
An =n, —n,

TAK KAK IPH YCTAHOBUBIIEMCS PEXIME B Y3KOM ANANa30He pacxos O nponopunonaneH P/E u OVE, a Bpesst 3aKpeITis
T, NponepIHOHANEHO OTKPEITHIO HALPABIAIONEro annapara. FIsMeHeHue nasieris Ap Hponopuuonansno Q/T, u
M3MEHEHHE YACTOTEI BpAINeHUs An Tiponopuronansio pT, (cm. geprt. 2, 5, 6).

2 TpCﬁOBaHI/IH TEXHUYECKOro 3aaHls CUNTAIOT BBEINOMHEHHBIMI, €CIH ¢ YYeTOM IOTPELIHOCTEH OIILITHLIC
SHAYCHIA, TOMYICHHBIC ITPH HANXYINIIX YCITOBHAX JUIN IIPHBEACHHBIC K STHM YCIOBHAM, HAXOMATCH B VCTAHOBICHHBLX
mpeacnax.

ITPHTOXEHUE 12

Odazamenvroe

OBPABOTKA PE3VJIBTATOR HABJIIOJIEHUNA W O®OPMUTEHHUE PE3YJILTATOB MCTIHITAHHH,
INPOBEAEHHBIX HA YCTAHOBHUBHINXCH PEXKHMAX

1. O6paborka pezyabTATOB HADIIOIEHAH

1.1. JIng xkaxmol uaMepaeMoil BeTUMYHHbBI BEIYHCTAIOT CpeaHeapudMeTHYecKoe 3HaAYeHIE PE3YTBTATOR HAOMIO-
merwit. Onerrasie 3paderus KIIT onpenessioT pacaeTHEIM [TYTEM [10 PE3YIILTATAM COBMECTHLIX II3MEPEHIH BEITNTHH
n, Q, P, F, ONpedensioT 3HAYSHN [T0KA3aTeNel SHEPreTHYeCKIN XapakKTepreTHK.

1.2, PeaynsraThl MCIBITAHNN, KAK [IPABAIO, JOJDKHEL OLITH IPEACTABIEH b B BiIe rpadiidecKinX 3aBHCHMOCTE:

- UL peryiaupyeMblx TYpoHH — 1 ot P x Mgy, WIN OT QEsp’ gps P”sp oT Ensp;

- AL HeperynupyeMex Typonn — @, , P, umnor k, |

s s p

- A racocos — @, Punor E, .

5P

1.3. Ecny McnsITadys IPOBOIAT IPH 3HAYEHHAX E, W (W) 7, OTINIAIMINCS OT 3aJAHHEIX B TEXHNIECKOM
3afaHiH Eg, M Ay, TO Pe3yIbTATEL N3MEPEHI JOKHBL GbITh MPHBEACHBL 10 3aKOHAM MOJ00HS. K 33/JaHHBIM YCIOBHAM
no dopmyniaMm, yKasanHeM B . 1.3.1 1 1.3.2.

1.3.1. Jns "HeperymupyeMoR TYpOUHBI M HACOCA, SClTH 7t # Mgy, TIPUMEHHIOT QopMynbI:

= . = 2.
an nnsp/n’ Ensp En(nsp/n) ?

.
Py, = P/ My =y

Pesynerar npuBeneHs WILTIOCTPUPYET YepT. 33.
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CpasHeHne Pe3y.IbTATOB MCIEITAHUI ¢ TPEGOBAHNAMY TEXHIECKOTO 3ANAHIA IPK 71, = const

4 1
P % p
q
A 4 )
4 g ) ?\ q

~
~r

Emin Enbnsplsh  Emax £ Emin En%r_m&# Emay £
a

4 — Heperymupyemas TypOiHa; § — HACOC; X — Pe3yNbTaT M3MePEeHUs;
¢ — PE3YNBTAT NpeolpasoBaHIIT

Yepr. 533

E_, BO3MOXHBI CJIYIAN:

1.3.2. s perynupyesoil TVpOIHEL, eCIlH A + ny ¥ E +E

1) cobmroaaeTcs VCIoBHE
nANE = (0,99+1,01) - (n/V B,

TOrAA MCKOMEIE 3HAYeHMd pacxona, Mormroetd 7 KTT/T paccauThBaOT 0 GOPMYIaM:
— 0. 1/2. —p. 3/2.
Or, = 9 (Ey/E)/= P £, TE (Eg/E)Y=;

nEsps ngp - T]_E: n;
2) He coOONMIOAAETCHA VCIIOBHE, VKA3AHHOE B NepedrcieHnn 1). B sToM coyvyae HeoGX0OHMMO BBECTH IOTIPABKY HA
sagere KITT,
it onpenene s MOTPaBKi HCIOIB3YIOT YHHBEPCATBHYIO XapaKTEPHCTHKY (CM. depT. 54).

CpasHeHue PezyabTATOB HCNBITAHMI PErYIMPYEMOil TYPOHHBL
¢ TPeGOBAHMAME TEXHIYECKOIO 3ANAHAA NPU Ay, = const

£

Emm

Esp

£ asp

£ min

@@ﬁ gﬁfp,ﬂ;p q
A"sp — 4, g Q= const; A”sp — A, oA ay = const; A”’s — A, nma M = const; #30-a, — JMHUK PABHBIX OTKPBITHEA H-A;

u320-1) — pEEm paBHe KT

Yepr. 54
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Brawane pe3ynbraTsl H3MEPeHHIl pacxond, MOMKOCTH H YIENbHON JHEPrHM NPHUBONAT K iy, (Touka 4, Ha
p

yept. 34) cormacuo . 1.3.1. TloxygeHHbIe TAKUM 06Pa3oM 3HAYEHUA PACXOA U MOITHOCTH TIPHBONAT K Esp mo m. 1.3.2,
nepecicnenie 1), a KT paccarTrhiBaoT 1o GopmMyme

NE,: Hp=TEg n+ AN,

Iae Mg , — ONBITHOE 3HAYCHIIE KII1T;

An —pasHocts Mexay 3Hauenuamu KIIJ B touxe 4, (wm 4,, wm 4;) 1 B 4, comacHo yHuBepcanbHod
XAPAKTEPHUCTHKE. *

2. TorpemnocTn n3IMepeHmii

2.1. TlorpemrHoCTh pe3yIbTATA H3MEPEHUS — OTKIIOHEHWE PE3YNBTATa W3MEPEHNS OT JeHCTBUTENEHOIO 3HAYE -
HVS U3MEPSAEMON BEMHYHHEHI.

2.2, CyiecTsyer TPH THIIA MOIPEIIHOCTEH:

- rpyOBIe OMMOKH WIH IIPOMAXH;

- cygaifHbie IOrPeniHoCTH;

- CHCTEMATHYECKHE TIOTPEIIHOCTH.

2.2.1. K rp¥0bv ommbKaM CleayeT OTHECTH OIIMOKN HAOMoaaTend win cbou npudopa, Aenaniie H3MepeHue
HEBEPHBIM (HAMPUMEP HEMPABUILHAH 3AMUCL AAHHBIX WK HATHYWE BO3MYIIHBEIX MOTOCTEH B TPYOKAX, MPUCOEIMHAID-
X MAaHOMETp ). Pe3ymbTaT TAKOTO W3MePEHH NCKITIYA0T M3 paccMoTpeH s, TaMm, rae omrbKa He HACTOIBKO BEJIHKA,
ITOOB CTHTATE H3AMEPEHNE ABHO HEOCTOBEPHEIM, CIENYET IIPUMEHATE CTATHCTHISCKIE METONBI OOHAPYKeHHA TPYOBIX
norpemyocteii. Jna waeHTHUKAIMN BO3MOKHOTO TPOMAXa PEKOMEHAYETCA MPUMEHATh Kputepwii T'py6bca (om.
MPHIOREeHe 8).

2.2.2. Chyuaifnas morpemnocTs (f,) — COCTABNAIOMAA MOTPEINHOCTH H3MEPEHNS, N3MEHAIOMAACS CITyIai HbIM
00pa30M IIPY MOBTOPHBIX M3MEPEHNAX OLHON ¥ TOH ¥Ke BETHTHHbL.

B nporpamMme W METOMMKE WCIBITAHWI YCTAHABIWBAIOT TPHEMIEMbI TOBEPUTENBHBIT HMHTEPBAT CIyYaiiHOM
MOTPEIHOCTH ¢ JOBEPUTETLHONH BEPOATHOCTLIO 95 %.

CTaTiHcTHYECKHE METONE OLeHKH CIyIafiHON NOrpeiHoCTH IIPpHBEAeHbI B TIPIwIoKenax 9 u 10.

2.2.3. CucTemaTiyeckas MOTPENIHOCTH (f,) — COCTARNAIOIIAA IOTPEIIHOCTH M3MEPEHHl, OCTAIIIASCS TOCTO-
SAHHOH MM 3aKOHOMEPHO W3MEHAIOMEHCH IIPH MOBTOPHBIX H3MEPEHHIX ONHON U TON K& BeNHUHHEL

3HaueHHEe CHCTEMATHYECKON TIOTPEIIHOCTH 3aBHCHT OT YCIOBWH HMCHBITAHWH, BHIOOpA METOHNa W CPEACTB
H3MEPEHH.

CHCTEMATIYECKYIO MOTPEINHOCTE ( ;) KOCBEHHO M3MEPAEMOIl BETMYHHEL OTpPE/IEAIOT KAK KBAPATHEIA KOPEHD
H3 CYMMBI KBAPATOR CHCTEMATHUYECKIX MOTperrHocTedi wexomnbx semnaird. Hanpimep, CHCTEMATHIECKYIO TTOTper-
Hocts KTIJT (fn)s OMPEACTAIOT MO CHCTEMATINYECKIM MOTPEIIHOCTIM PAcxoaa (f); YIeTbHO MiApaBInyecKoil SHepring

(fg), 1 MomHOCTH (fp), IO BopMyIEe

(Fyds = =N g+ g+ (Up i -

B nporpaMme U METOAUKE MCITBITAHN VCTAHABIMBAIOT MPHEMIICMEI HHTEPBAT CHCTEMATHYECKO i MOTPETTHOCTH
B Mpeaetax 3HAYeHIN BeITHH, MPHBSISHABX B IPHITOXeHIH 16,

2.3. CymmapHas IOTPENIHOCTE Pe3yIbTaTa M3Mepenns () — cpefHeKBaApaTHIECKas MOrPEIIHOCTL Pe3yIbTaTa
W3MEPEeHNi, COCTOAMAA M3 CNYYARHBIX M HEHCKITIOYEHHBIX CHCTEMATHYECKHX TOTPEIIHOCTEH, pacCUnThRIBAEMAs 10
dopmyne

fi= = \TTE.

3. Odwpmaerne pezynsTATOB HCNBITAHAA

3.1. Crocob mpencTapneHIs Pe3yIFTATOB HCITBITANII VCTAHARTMBAIOT B METOIHKE FCITHITARTI.

3.2, Kaxnyio ONBITHYIO TOYKY CIEOVET MPEeNCTaBIATL KaK DIUIHIIC, B KAYeCTBe ocCell KOOPMHHAT KOTOPOro
TIPHHATHL CYMMAPHBIE TTOTPEIIHOCTH IBYX BeNHTiHA. BCe TOIKH BAYTPH 3TOr0 3JUTHIICA PABHOAOCTOBEPHEL.

PeayrbTaThl HCIIBITAHA TIPSNCTARIAIOT B BHIE MOMOCH, 3AKTIOTEHHON MexXIy Bepxael i ArkHell ornbarommm
3THX JUTHICOB (oM. mprutoskerie 10). Bee TOYKH BHYTPH 3TOI MOJIOCE PABHONOCTOREPHEL.

4. CpaBHeHue Pe3yibTATOB HCOBITAHUI ¢ TPEGOBAHUAME TEXHHYECKOIO 3AMAHASA

4.1. Jlnd onpeaeneHns CTENEHH COOTBETCTBIH PE3YILTATH MCTILITAHNH CPABHUBAIOT C TPEOOBAH MM TEXHHYEC-
KOTO 337aHuA (3HAYEHWUE WITH TION0CA 3HAYEHU ).

4.2. PaznmiaHbie BOIMOKHDBIE BAPHAHTHI COOTBETCTBIA MPUBEIEHEI HA YepT. 55—37 (mra momipocTe), Ha gepr. 58—60
(st pacxomga®), wa wepr. 50, 51, 61—64 — s KITI).

* TapaATHPOBAHHBIIT PACXOM MOIKeH GHITh MPHUBENEH K aTMoChepHOMY MaBICHHO.



C. 74 TOCT 28842—90

CpasHeHHE PE3YABTATOB namepeﬂna MOIIHOCTH

perynupyemoii Typonum (n = = const)
¢ TpedoBAHNAMA TEXHAYECKOTO 3 AHHA

Hepervimpyemoi TypOuHsl ¢ TpetOBAHHAMU

A
, CpaBHeHHE PE3YIBTATOB H3MEPEHHA MOINHOCTH
= const)

TEXHHYCCKOI0 3a1aHHA (H = I’lsp

A LoomBememBue. SO
g FoCmUeRymY

A4 IBRIHITUR  1e BolTORHRETICR
g some A L.

Coombemombue
Jocrmeuzrymo

K+ Ok
\wa;\\\‘am

sk
I \“v_"“zmﬁz
Eﬂw'l.? EJ’P EIFP Em'ax £ a Loz
£ L
- -7
5 Emin €5 £sp EgpEmar £
. —_—
& x -7 ~———Z
x -J

I — xpuBas o TpeboBaHMAM TEXHMYECKOTO 3aTa s I — xpuBas o TpeboBaHMAM TEXHITYECKOTO 3a/aHHs;
2 — KpHBag 110 pesyiIbTaTaM M3MEpPEeHMH; 3 — pesynbrar 2 — KpHBasg 110 pesyasTaTaM M3MepeHI; 3 — pesysbrar
M3MEPEHUIT

H3MEPEeHMNI
Yepr. 56

Yept. 55

CpasHeHue Pe3yabTATOB HIMEDEHHI MOIHOCTH HACOCA
¢ TPeGOBAHHAME TEXHHYECKOr0 3A0AHUA

(n= ng, = const)

!

.
X

fapanmus we
BbiIOAHREMCR & >k

q / .

Esp Emax

Y

™M

I — Kpupag 1o pesyJbTaTaM M3MepeHIIH;
2 — pesynbsraT M3MEePEeHLIA

Yepr. 57
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CpagHenne PezyILTATOB HIMEPEHHA PACXOAA
perynupyemoil TypoHHBI ¢ TPEGOBAHHAMEA TEXHHIECKOro
3agauns (= ng, = const) Cpaprenne Pe3yabTATOB HIMEPEHHA PACX0/A
Py Hepervimpyemoii TypouHe ¢ TpeGOBAHHAMU
£ TEXHHICCKOTO 3aJaHuA (17 = ng, = const)

CoomBemontue  Fogmueryme L q

J LoomBamemibue docimit crgme

Loombemcmidue
& TOCILEH Y

Emin £sp Emax £ __ _E - 1 EsP &P Emax £

1 — KpuBag 10 pe3ynbpTaTaM M3MepeHI;

I — xpuBas 110 TpebOBAHIIAM TEXHIMECKOTO 3a0aHI;
2 — PesyIeTaT M3MEpPEHIIT

2 — KpHBad 110 PesyabTaraM M3MEPeHII; 3 — PesyiabTaT
H3MEPEHIH

Yepr. 58 Yepr. 59

Ompenenenne cpeanero KITJ (peryimpyeman TypomHa;

CpasHeHue Pe3yibTATOB HIMEPEHIA PACX01A
nrR=n
8

HACOCA ¢ TPEOOBAHMAMH TEXHHYECKOTO 3AJAHHA
(n = ny, = const)

p = const; £ = Ecp = const)

7
d “
LoomBermcmiue
- HE TOCIRULH G
8 gowe A
Fz
J £z
Emin Lsp Esp Ecplmax £ )
- e _ 2
-2
x -3 —-—--3

I — xpupag 1o TpeGOBAHIIIM TEXHITIECKOTO 3aTaHI; 2 — KpI-
Bad 110 PE3yIbTaTaM M3MepeHiit; 3 — KpHUBasd 110 M3MEHEHHBIM
TEXHITIECKIM TPEOOBAHIIAM; 4 — Pes3ynbTaT M3MePEeHLIT

1 — xpuBas pacxona 1o TpebOBAHMAM TEXHIYECKOTO 33,
2 — KpHBad 110 PesyabTaraM M3MEPeHII; 3 — PesyiabTaT
H3MEPEHIH

Yepr. 60 Yepr. 61
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CpasHenne nonyueHubix aavennii KILI peryimpyemoil TypOuHsl ¢ TPEOOBAHUAME TEXHHIECKOIO 3ANAHHA

B YCTAHOBJIEHHOM JAHANAIOHE MOIMHOCTEH WIH PACX0]0B (H =n

2rum)

Bluse @1
¢ X
sl G}
—_— -
————— Z
x -F

Cpasuenne noxyyennsx 3uavenmii KITJA neperyampyemoii
TYPOHHBI ¢ TPEDOBAHHAMH TEXHHYECKOrD 3AJaHUA
B YCTAHOBJICHHOM 1MANA3OHE (7 = A, = const)

P
fit

coamfemembue ne Kitd
BOCTIL ZHYME

£ip &5 Lgp £

{ — xpuBag 1o TpeGOBAHIIAM TEXHITIECKOTO 3a0aHLT; 2 — KpPH-
Bad 110 PE3YIHTATAM HM3MEDEHELT; 7 — PesyIbTaT M3MEPEHITT

Yepr. 63

o= const; £ = Esp = const)

a — cooteercTere o KIIJ mocTuruyro; § — COOTBETCTBLIE
o KIIJ He JOCTMTHYTO B 30HE A; 6 — COOTBETCTBHE TIO
KIIH me mocTimuyTo B 30He b.

I — kpuBas 1o TpebOBAHMAM TEXHIIECKOTO 3aTaHI;

2 — KpHBad II0 Pe3y/IbTaTaM M3MepPeHII ; 3 — pesyibTar
H3MEPEHLT

UepT. 62

Cpastenne moxyuennsix 3gavennii KITJ nacoca
¢ TpeDOBAHHAME TEXHHYECKOTO 32JAHHA B YCTAHOBIEHHOM

JMANA30HE YIEIBHO SHeprin Boasl (n = ry, = const)
%L
L 1

Coombamenmbue no K4 we
é'uamuaﬁymo S somax Au f

Esp £sp
-7
——— -7

x -3

1 — xpuBad 110 TpeGOBAHIIAM TEXHITIECKOTO 3a0aHId; 2 — KpPH-
BaA 10 PE3YABTATAM M3IMEPEHIH; J — DPEe3YJbTaT M3MEPeHIIT

Yepr. 64




TOCT 28842—90 C. 77

4.3. KosddnumuenT noie3Horo 1eicreus

4.3.1. Tlomocy onwrrbrx 3rageriit KIT perymupyemof TYpOMHB HAHOCAT HA JIHATPAMMY B 3aBHCHMOCTH OT
MOIMHOCTH TypOUHEL P 1in pacxona (J, IpUBEAEHHBIX K ESP i g,

Ecnu oneiTHOE 3HAYEHWE MOIMHOCTA WNHM PACXOJA TIPEBBINIAET VCTAHOBJIEHHBIE B TEXHHYECKOM 3aJaHHN
3HAYCHHUA PSP nmn @, TO AN onpeAeneis ONBITHOIO CPeaHeB3BEIeHIOr0 WK CpeAreapiMeTHIeCKOr0 3HAYeHIs
KTI/ W3roTOBUTENL MOXET HA3HAYUTH HOBOE 3HAYCHHE PSP nm @, KOTOpOe MOXET MPEBLIIIAT, YCTAHOBAEHHOE B
TEXHITECKOM 3aianun fe Gomee wgem wa 10 %. Bee orpamidenws, VCTAHOBIEHHBIE B TEXHWISCKOM 3aIaru,
PACIIPOCTPAHAIOTCA HA HOBOE 3HAYCHNE Py, 1iH (g, YCTAHOBICHIbIE B TEXHITMECKOM 3a/TAMHI 3HATEHIS KIIJT nomxHbI
OBITE OTHECEHRI K HOBOMY 3HATCHIIO0 MOMIHOCTH WK pacxona. Bee octanpibie HOKA3ATENN (MAKCHMATIBABIE MIHOBSH-
HBIH 3a0p0OC 9acTOTHl Bpall(eHys, MAKCHMAIBHOE M MUHMMAIBHOE MIHOBEHHOE NABJIEHIE, KABHTAIMOHHAN SPO3HIL |
T. 1.) TAKXKE JOJKHBI OBITH OTHECEHBI K HOBOMY 3HAYECHHMIO MOIIHOCTH WIH pacxond. [apaHTrpoBaHHOE 3HAYEHHE
MOLIHOCTH WIH pacxoaa NpH Apyrux E AomKHO OBITE VBEJIMYEHO B TOH e IIPONOPLNH, IIPH 3TOM HE JOIIYCKASTCs
TIPEBBINIEHE TIPEAETBHON MONIHOCTH 3IEKTPHYECKON MAITHHEL.

ITPHAOXKEHHUE 13
Cnpaesovnoe

POU3HYECKUE JAHHBIE

1. HeoGxomuMmble XapaKTepHCTHKH BOBI, BO3AYXA W T. 1. NpHBeAeHEl B Tabm. 12—17.
Tadonuna 12

VeROPeHHE CHIBI TAKECTH g, M-¢—2, Kak (yHKIHA reorpadmueckoil IMHPOTE M BHICOTEI HAZl YPOBHEM MODPA

BrICOTa HAI CPEIHMM YPOBHEM MOPS 7, M
Iupora ¢

0 1000 2000 3000 4000

0° 9,780 9.777 9,774 9,771 5,768
10° 9,782 9.779 9,776 9,773 9,770
20° 9,786 9,783 9,780 9,777 9,774
30° 9,793 9,790 9,787 9,784 9,781
40° 9,802 9.799 9,796 9,792 9,789
50° 9,811 9,808 9,804 9,801 9,798
60° 9,819 9,816 9,813 9,810 9,807
70" 9,826 9,823 9,820 9,817 5,814

IMpumesarnne Bmecro 3aveHiit g, NPHBEIEHHLIX B TaOMUIle, MOKXET OBITH HCIOIL30BAHO 3HAYEHHE g,
paccanTanioe o dopMyne

g£=9.7803(1 + 0,0053 sin?) ¢ — 3.10 %z

MexX/IyHApOIHOE CTAHIAPTHOE 3HAYEHNE g paBHO 9,806635 M.c 2.
Tabnwmoma 13
IlnoTHOCTE BOAE
p, KIM °
Temmepa-
Typa, “C TIpu n36rodHoM mapieHm p- 10>, Tla
0 10 20 30 40 50 60 70
0 0,9998 1,0003 1,0008 1,0013 1,0018 1,0023 1,0028 1,0033
1 0,9998 1,004 1,0009 1,0014 1,0019 1,0024 1,0029 1,0034
2 0,9999 1,0004 1,0009 1,0014 1,0019 1,0024 1,0029 1,0034
3 0,9999 1,0004 1,0009 1,0014 1,0019 1,0024 1,0029 1,0034




C. 78 TOCT 28842—90

IIpodoancenie matin. 13

3

P, KI'M
Tenmepa-
Typa, "C TIpu msberrouHoM Aarnerm p-107°, Ta
0 10 20 30 40 50 50 70
4 0,9999 1,0004 1,0009 1,0014 1,0019 1,0024 1,0029 1,0034
5 0,9999 1,0004 1,0009 1,0014 1,0019 1,0024 1,0028 1,0033
) 0,9999 1,0004 1,0009 1,0014 1,0018 1,0023 1,0028 1,0033
7 0,9999 1,0003 1,0008 1,0013 1,0018 1,0023 1,0027 1,0032
8 0,9998 1,0003 1,0008 1,0012 1,0017 1,0022 1,0027 1,0032
9 0,9997 1,0002 1,0007 1,0012 1,0016 1,0021 1,0026 1,0031
10 0,9997 1,0001 1,0006 1,0011 1,0016 1,0020 1,0025 1,0030
11 0,99%96 1,0000 1,0005 1,0010 1,0014 1,0019 1,0024 1,0029
12 0,9995 0,9999 1,0004 1,0009 1,0013 1,0018 1,0023 1,0027
13 0,9993 0,9998 1,0003 1,0007 1,0012 1,0017 1,0021 1,0026
14 0,9992 0,9997 1,0001 1,0006 1,0011 1,0015 1,0020 1,0024
15 0,9991 0,9995 1,0000 1,0004 1,0009 1,0014 1,0018 1,0023
1o 0,9989 0,9994 0,9998 1,0003 1,0007 1,0012 1,0017 1,0021
17 0,9987 0,9992 0,9996 1,0001 1,0006 1,0010 1,0015 0,0019
18 0,9985 0,9990 0,9995 0,9999 1,0004 1,0008 1,0013 1,0017
19 0,9984 0,9988 0,9993 0,9997 1,0002 1,0006 1,0011 1,0015
20 0,9982 0,9986 0,9991 0,9995 1,0000 1,0004 1,0009 1,0013
21 0,9979 0,9984 0,9989 0,9993 0,9998 1,0002 1,0007 1,0011
22 0,9977 0,9982 0,9986 0,9991 0,9993 1,0000 1,0004 1,0009
23 0,9975 0,9979 0,9984 0,9983 0,9993 0,9997 1,0002 1,0006
24 0,9972 0,9977 0,9981 0,9986 0,9990 0,9995 0,9999 1,0004
25 0,9970 0,9974 0,9979 0,9983 0,9988 0,9992 0,9997 1,0001
26 0,9967 0,9973 0,9976 0,9981 0,9985 0,9990 0,9994 0,9999
27 0,9965 0,9969 0,9974 0,9978 0,9983 0,9987 0,9991 0,9996
28 0,9962 0,9966 0,9971 0,9975 0,9980 0,9984 0,9989 0,9993
29 0,9959 0,9963 0,9968 0,9972 0,9977 0,9981 0,9986 0,9990
30 0,9956 0,991 0,9965 0,9969 0,9974 0,9978 0,9983 0,9987
31 0,9953 0,9957 0,9962 0,9966 0,9971 0,9975 0,8879 0,9984
32 0,9950 0,9954 0,9959 0,9963 0,9968 0,9972 0,9976 0,9981
33 0,9947 0,9951 0,9955 0,9960 0,9964 0,9969 0,9973 0,9977
34 0,9943 0,9948 0.,9952 0,9957 0,9961 0,9965 0,9970 0,9974
35 0,9940 0,9944 0,9949 0,9953 0,9958 0,9962 0,9966 0,9971
36 0,9936 0,9941 0,9945 0,9950 0,9954 0,9958 0,9963 0,9967
37 0,9933 0,9937 0,9942 0,9946 0,9950 0,9955 0,9959 0,9963
38 0,9929 0,9934 0,9938 0,9942 0,9947 0,9951 0,9955 0.9960
39 0,9926 0,9930 0,9934 0,9939 0,9943 0,9947 0,9952 0,9956
40 0,9922 0,9926 0,9931 0,9935 0,9939 0,9944 0,9948 0,9952
IIpodoancenie matin. 13
p, Krm >
Temmepa-
vpa, "C TIpn ms6urrouon masnermm p-10~3, Tla
80 90 100 110 120 130 140 150
0 1,0038 1,0043 1,0048 1,0053 1,0058 1,0063 1,0068 1,0073
1 1,0039 1,0043 1,0048 1,0053 1,0058 1,0063 1,0068 1,0073
2 1,0039 1,0044 1,0048 1,0053 1,0058 1,0063 1,0068 1,0073
3 1,0039 1,0044 1,0048 1,0053 1,0058 1,0063 1,0068 1,0073
4 1,0038 1,0043 1,0048 1,0053 1,0058 1,0063 1,0067 1,0072
5 1,0038 1,0043 1,0048 1,0053 1,0057 1,0062 1,0067 1,0072
) 1,0039 1,0042 1,0047 1,0052 1,0057 1,0062 1,0066 1,0072
7 1,0037 1,0042 1,0047 1,0051 1,0056 1,0061 1,0065 1,0070




TOCT 28842—90 C. 79

IIpodonncenite matin. 13

p, KM >
Temmepa-
Typa, °C TIpu n36prTodHoM masieHtm p 1075, Tla
80 90 100 110 120 130 140 130

8 1,0036 1,0041 1,0046 1,0050 1,0055 1,0060 1,0065 1,0069

9 1,0035 1,0040 1,0045 1,0050 1,0054 1,0039 1,0064 1,0068
10 1,0034 1,0039 1,0044 1,0048 1,0053 1,0058 1,0062 1,0067
11 1,0033 1,0038 1,0043 1,0047 1,0052 1,0056 1,0061 1,0066
12 1,0032 1,0037 1,0041 1,0046 1,0050 1,0065 1,0060 1,0064
13 1,0031 1,0035 1,0040 1,0044 1,0049 1,0054 1,0058 1,0063
14 1,0029 1,0034 1,0038 1,0043 1,0047 1,0052 1,0057 1,0061
15 1,0027 1,0032 1,0037 1,0041 1,0046 1,0050 1,0055 1,0059
16 1,0026 1,0030 1,0035 1,0039 1,0044 1,0048 1,0053 1,0058
17 1,0024 1,0028 1,0033 1,0038 1,0042 1,0047 1,0051 1,0056
18 1,0022 1,0027 1,0031 1,0036 1,0040 1,0045 1,0049 1,0054
19 1,0020 1,0024 1,0029 1,0033 1,0038 1,0042 1,0047 1,0051
20 1,0018 1,0022 1,0027 1,0031 1,0036 1,0040 1,0045 1,0049
21 1,0016 1,0020 1,0025 1,0029 1,0033 1,0038 1,0042 1,0047
22 1,0013 1,0018 1,0022 1,0027 1,0031 1,0035 1,0040 1,0044
23 1,0011 1,0015 1,0020 1,0024 0,0029 1,0033 1,0037 1,0042
24 1,0008 1,0013 1,0017 1,0022 1,0026 1,0030 1,0035 1,0039
25 1,0006 1,0010 1,0015 1,0019 1,0023 1,0028 1,0032 1,0037
26 1,0003 1,0007 1,0012 1,0016 1,0021 1,0025 1,0029 1,0034
27 1,0000 1,0005 1,0009 1,0013 1,0018 1,0022 1,0027 1,0031
28 0,9997 1,0002 1,0006 1,0011 1,0015 1,0019 1,0024 1,0028
29 0,9994 0,9999 1,0003 1,0008 1,0012 1,0016 1,0021 1,0025
30 0,9991 0,9996 1,0000 1,0004 1,0009 1,0013 1,0017 1,0022
31 0,9988 0,9993 0,9997 1,0001 1,0006 1,0010 1,0014 1,0019
32 0,9985 0,9989 0,9994 0,9998 1,0002 1,0007 1,0011 1,0015
33 0,9982 0,9986 0,9990 0,9995 0,9999 1,0003 1,0008 1,0012
34 0,9978 0,9983 0,9987 0,9991 0,9996 1,0000 1,0004 1,0009
35 0,9975 0,9979 0,9984 0,9988 0,9992 0,9997 1,0001 1,0005
36 0,9971 0,9976 0,9980 0,9984 0,9989 0,9993 0,9997 1,0002
37 0,9968 0,9972 0,9976 0,9981 0,9985 0,9989 0,9994 0,9993
38 0,9964 0,9968 0,9973 0,9977 0,9981 0,9986 0,9990 0,9994
39 0,9960 0,9965 0,9969 0,9973 0,9978 0,9982 0,9986 0,9990
40 0,9957 0,9961 0,9965 0,9969 0,9974 0,9978 0,9982 0,9987

TIpOMERYTOTHBIE 3HATEHISA MOIVT ObITh ONMpeneNersl IHACHR0N nrTeprossnelt. s WX BEITHCIEHIS MOKET
OBITh TAKKE HCroab3opana dopmyina XepOcra i Perernepa (Cu. 1. 2 HACTOAINETO ITPHIIOXEHIS).

Tadonuna 14

ILioTHOCTS PTYTH Py, kr-m—3

e Prig KTM ,°C Prg KM
0 13595 25 13533
5 13582 30 13521
10 13570 35 13509
15 13558 40 13497
20 13546 45 13485

Mpumevanne 3HAUCHNS, NPUBeJEHHbIE B TAGMIIe, JaHbl A AasieHns p, = 101325 1la {(atmocdeproe
TMABTEHHE HA YPOBHE MOPSI).
IIpoMesKyTOUHbIE 3HATEHIA MOIYT ObITH MMONYYEHEl I3 YPABHEHIIS

prig = (13595 — 2,460[1 + 3,85.10~1(p — py).



C. 80 TOCT 28842—90

Tadnwuma 15
3uauenna H3IOTEPMHYECKOr O KOS(I)(I)I/H.[I‘IEHTEI BOAEl &
a, M 10 xr !
Temmepa-
Typa, "C TIpnu usbeIrousHoM gasmesmm p-10—5, Ila
0 10 20 30 40 50 60 70

0 1,0186 1,0169 1,0153 1,0137 1,0121 1,0105 1,0089 1,0074

1 1,0139 1,0123 1,0107 1,0092 1,0076 1,0061 1,0046 1,0030

2 1,0093 1,0077 1,0062 1,0047 1,0032 1,0017 1,0003 0,9988

3 1,0047 1,0033 1,0018 1,0003 0,9989 0,9975 0,9960 0,9946

4 1,0003 0,9989 0,9975 0,9961 0,9947 0,9933 0,9919 0,9905

5 0,9959 0,9946 0,9932 0,9918 0,9905 0,9891 0,9878 0,9865

6 0,9917 0,9903 0,9890 0,9877 0,9864 0,9851 0,9833 0,9825

7 0,9875 0,9862 0,9849 0,9837 0,9824 0,9811 0,9799 0,9786

8 0,9834 0,9821 0,9809 0,9797 0,9785 0,9772 0,9760 0,9748

9 0,9794 0,9782 0,9770 0,9758 0,9746 0,9734 0,9723 09711
10 0,9754 0,9743 0,9731 0,9720 0,9708 0,9697 0,9686 0,9674
11 0,9716 0,9705 0,9694 0,9683 0,9671 0,9660 0,9630 0,9639
12 0,9678 0,9668 0,9657 0,9646 0,9635 0,9625 0.9614 0.9604
13 0,9642 0,9631 0,9621 0,9610 0,9600 0,9590 0,9580 0,9569
14 0,9606 0,9396 0,9586 0,9576 0,9566 0,9556 0.,9546 0.,9336
15 0,9571 0,9561 0,9552 0,9542 0,9532 0,9522 0,9513 0,9303
16 0,9537 0,9528 0,9518 0,9509 0,9499 0,9490 0,9481 0,9471
17 0,9504 0,9495 0,9486 0,9477 0,9467 0,9458 0,9449 0,9440
18 0,9472 0,9463 0,9454 0,9445 0,9436 0,9428 0,9419 0,9410
19 0,9441 0,9432 0,9424 0,9415 0,9406 0,9398 0,9389 0,9380
20 0,9411 0,9402 0,9394 0,9385 0,9377 0,9368 0,9360 0,9352
21 0,9381 0,9373 0,9365 0,9356 0,9348 0,9340 0,9332 0,9324
22 0,9352 0,9344 0,9336 0,9328 0,9320 0,9312 0,9304 0,9296
23 0,9322 0,9315 0,9307 0,9299 0,9291 0,9283 0,9276 0,9268
24 0,9294 0,9286 0,9278 09271 0,9263 0,9255 0,9248 0,9240
25 0,9265 0,9257 0,9250 0,9242 0,9235 0,9228 0,9220 09213
26 0,9236 0,9229 0,9222 0,9215 0,9207 0,9200 0,9193 09186
27 0,9208 0,9201 0,9194 0,9187 0,9180 0,9173 0,9136 09139
28 0,9180 0,9173 0,9166 0,9159 0,9152 0,9146 0,9139 09132
29 0,9152 0,9145 0,9139 09132 0,9125 0,9119 09112 0,9106
30 0,9124 0,9118 09111 0,9105 0,9099 0,9092 0,9086 0,9079
31 0,9097 0,9091 0,9084 0,9078 0,9072 0,9066 0,9059 0,9053
32 0,9070 0,9064 0,9058 0,9052 0,9045 0,9039 0,9033 0,9027
33 0,9043 0,9037 0,9031 0,9025 0,9019 0,9013 0,9007 0,9002
34 0,9016 0,9010 0,9005 0,8999 0,8993 0,8987 0,8982 0,8976
35 0,8990 0,8984 0,8979 0,8973 0,8967 0,8962 0,8956 0,8951
36 0,8964 0,8958 0,8953 0,8947 0,8942 0,8937 0,8931 0,8926
37 0,8939 0,8932 0,8927 0,8922 0,8917 0,8911 0,8906 0,8901
38 0,8912 0,8907 0,8902 0,8897 0,8892 0,8887 0,8881 0,8876
39 0,8886 0,8881 0,8877 0,8872 0,8867 0,8862 0,8857 0,8852
40 0,8861 0,8856 0,8852 0,8847 0,8842 0,8837 0,8833 0,8828




TOCT 28842—90 C. 81

IIpodonncenite matin. 15

a, 310~ 3 xr—1
Temmepa-
Typa, C ITpu 130BITOYHOM TaBIEHIIIL p-lO_S, IIa
80 90 100 110 120 130 140 150

0 1,0038 1,0043 1,0027 1,0012 0,9997 0,9982 0,9968 0,9953

1 1,0015 1,0001 0,9986 0,9971 0,9956 0,9942 0,9928 0,9913

2 0,9973 0,9959 0,9945 0,9930 0,9916 0,9902 0,9888 0,9875

3 0,9932 0,9918 0,9904 0,9891 0,9877 0,9863 0,9850 0,9836

4 0,9892 0,9878 0,9865 0,9851 0,9838 0,9825 0,9812 0,9799

5 0,9852 0,9839 0,9826 0,9813 0,9800 0,9787 0,9774 0,9762

6 0,9813 0,9800 0,9787 0,9775 0,9762 0,9750 0,9738 0,9723

7 0,9774 0,9762 0,9750 0,9738 0,9725 0,9713 0,9702 0,9690

8 0,9736 0,9735 0,9713 0,9701 0,9689 0,9678 0,9666 0,9655

9 0.,9699 0.,9688 0,9677 0,9665 0,9654 0,9643 0,9631 0,9620
10 0,9663 0,9652 0,9641 0,9630 0,919 0,9608 0,9597 0,9386
11 0,9628 0,9616 0,9606 0,9596 0,9685 0,9574 0,9364 0,9553
12 0,9593 0,9583 0,93572 0,93562 0,9552 0,9341 0,9531 0,9521
13 0,9559 0,9549 0,9539 0,9529 0,9519 0,9509 0,9499 0,9489
14 0,9526 0,9516 0,9506 0,9497 0,9487 0,9477 0,9467 0,9458
15 0,9494 0,9484 0,9474 0,9465 0,94356 0,9446 0,9437 0,9427
16 0,9462 0,9453 0,9443 0,9434 0,9425 0,9416 0,9407 0,9498
17 0,9431 0,9422 0,9413 0,9404 0,9395 0,9386 0,9377 0,9369
18 0,9401 0,9392 0,9384 0,9375 0,9366 0,9357 0,9349 0,9340
19 0,9372 0,9263 0,9355 0,9346 0,9338 0,9329 0,9321 0,9313
20 0,9343 0,9335 0,9327 0,9318 0,9310 0,9302 0,9294 0,9286
21 0,9315 0,9307 0,9299 0,9291 0,9283 0,9275 0,9267 0,9259
22 0,9288 0,9270 0,9272 0,9264 0,9256 0,9248 0,9240 0,9233
23 0,9260 0,9252 0,9245 0,9237 0,9229 0,9222 0,9214 0,9206
24 0,9233 0,9225 0,9218 0,9210 0,9203 0,9195 0,9188 0,9180
25 0,9206 0,9198 0,9191 0,9184 0,9176 0,9169 0,9162 0,9153
26 09179 09171 0,9164 0,9157 0,9150 0,9143 0,9136 0,9129
27 09152 0,9145 0,9238 0,9131 0,9124 0,9117 0,9110 0,9103
28 09125 09119 0,9112 0,9105 0,9098 0,9092 0,9085 0,9078
29 0,9099 0,9092 0,9086 0,9079 0,9073 0,9066 0,9060 0,9053
30 0,9073 0,9066 0,9060 0,9054 0,9047 0,9041 0,9035 0,9028
31 0,9047 0.9041 0,9034 0,9028 0,9022 0,9016 0,9010 0,9004
32 0,9021 0,9015 0,9009 0,9003 0,8997 0,8991 0,8985 0,8979
33 0,8996 0,8990 0,8984 0,8978 0,8972 0,8966 0,8961 0,8955
34 0,8970 0,8965 0,8959 0,8953 0,8948 0,8942 0,8936 0,8931
35 0,8945 0,8940 0,8934 0,8929 0,8923 0,8918 0,8912 0,8907
36 0,8920 0,8915 0,8910 0,8904 0,8899 0,8894 0,8888 0,8883
37 0,8896 0,8891 0,8885 0,8880 0,8875 0,8870 0,8865 0,8859
38 0,8871 0,8866 0,8861 0,8856 0,8851 0,8851 0,8841 0,8836
39 0,8847 0,8842 0,8837 0,8832 0,8828 0,8823 0,8818 0,8813
40 0,8823 0,8818 0,8814 0,8809 0,8804 0,8800 0,8795 0,8790

IMpumesarnne. [IpOMEXYTOTHEIC 3HAYCHIA MOTYT OBITh ONMPENSIEHbl THACHHON HiTepnonsnued. s wx
BHIGHCTISHITS MOXeT OpITh Hcob3opana Gopmyna Xepocra i Pererepa (CM. 1. 2 HACTOSINETO IIPIITOKEHII).



C. 82 TOCT 28842—90

3HaueHHa YISALHOMH TEILTOEMKOCTH BOIbI Cp

TaGnuma 16

C;,HXKI*LK*]
Temmepa-
Typa, "C TIpnu usbeIrousHoM gasmesmm p-10—5, Ila
0 10 20 30 40 50 60 70

0 4207 4203 4198 4193 4189 4184 4180 4176
1 4206 4202 4197 4193 4188 4184 4180 4176
2 4206 4201 4197 4192 4188 4183 4179 4175
3 4205 4200 4196 4191 4187 4183 4179 4174
4 4204 4199 4195 4191 4186 4182 4178 4174
5 4203 4198 4194 4190 4186 4182 4177 4173
6 4101 4197 4193 4189 4185 4181 4177 4173
7 4200 4196 4192 4188 4184 4180 4176 4172
8 4199 4195 4191 4187 4183 4179 4175 4172
9 4198 4194 4150 4186 4182 4178 4175 4171
10 4197 4193 4189 4185 4181 4178 4174 4170
11 4195 4191 4188 4184 4180 4177 4173 4170
12 4194 4190 4187 4183 4179 4176 4172 4169
13 4192 4189 4185 4182 4178 4175 4171 4168
14 4191 4188 4184 4181 4177 4174 4170 4167
15 4190 4186 4183 4179 4176 4173 4169 4166
16 4188 4185 4181 4178 4175 4172 4168 4165
17 4186 4183 4180 4177 4174 4170 4167 4164
18 4185 4182 4179 4175 4172 4169 4166 4163
19 4183 4180 4177 4174 4171 4168 4165 4162
20 4181 4179 4176 4173 4170 4167 4164 4161
21 4182 4179 4176 4173 4170 4167 4164 4161
22 4182 4179 4176 4173 4170 4167 4165 4162
23 4182 4179 4176 4173 4170 4168 4165 4162
24 4182 4179 4176 4173 4171 4168 4165 4162
25 4182 4179 4176 4173 4171 4168 4165 4162
26 4182 4179 4176 4174 4171 4168 4165 4163
27 4182 4179 4176 4174 4171 4168 4165 4163
28 4182 4179 4176 4174 4171 4168 4166
29 4182 4179 4176 4174 4171 4168 4166

30 4182 4179 4176 4174 4171 4168 4166

31 4182 4179 4176 4174 4171 4168 4166 4163
32 4182 4179 4176 4174 4171 4168 4166 4163
33 4182 4179 4176 4174 4171 4171 4168 4163
34 4182 4179 4176 4174 4171 4168 4166 4163
35 4181 4179 4176 4174 4171 4168 4166 4163
36 4181 4179 4176 4174 4171 4168 4166 4163
37 4181 4179 4176 4173 4171 4168 4166 4163
38 4181 4178 4176 4173 4171 4168 4166 4164
39 4181 4178 4176 4173 4171 4168 4166 4164
40 4181 4178 4176 4173 4171 4168 4166 4164




TOCT 28842—90 C. 83

IIpodonncenite mata. 16

C;D,,IL)K-I(I_]-I{"l
Temmepa-
Typa, C ITpu 130BITOYHOM TaBIEHIIIL p-lO_S, IIa
80 90 100 110 120 130 140 150
0 4171 4167 4163 4159 4154 4150 4146
1 4171 4167 4163 4138 4154 4150 4146
2 4171 4167 4162 4158 4154 4150 4146 4143
3 4170 4166 4162 4138 4154 4150 4147 4143
4 4170 4166 4162 4158 4154 4150 4147 4143
5 4169 4166 4162 4158 4154 4150 4147 4143
6 4169 4165 4161 4158 4154 4150 4146 4143
7 4169 4165 4161 4157 4154 4150 4146 4143
8 4168 4164 4161 4157 4133 4150 4146 4143
9 4167 4164 4160 4157 4133 4150 4146 4143
10 4167 4163 4160 4156 4133 4149 4146 4142
11 4166 4163 4159 4136 4152 4149 4146 4142
12 4165 4162 4159 4155 4152 4149 4145 4142
13 4165 4161 4158 4155 4151 4148 4145 4142
14 4164 4161 4157 4154 4151 4148 4145 4142
15 4163 4160 4157 4154 4150 4147 4144 4141
16 4162 4159 4156 4133 4150 4147 4144 4141
17 4161 4158 4155 4152 4149 4146 4143 4141
18 4160 4157 4154 4152 4149 4146 4143 4140
19 4159 4157 4154 4151 4148 4145 4142 4140
20 4158 4156 4153 4150 4147 4145 4142
21 4159 4156 4153 4150 4148 4145 4142
22 4159 4156 4153 4151 4148 4145 4143
23 4159 4147 4154 4151 4148 4146 4143
24 4159 4157 4154 4151 4149 4146 4143
25 4160 4157 4154 4152 4149 4146 4144
26 4160 4157 4155 4152 4149 4147 4144 4142
27 4160 4158 4155 4152 4150 4147 4144 4142
28 4160 4158 4155 4152 4130 4147 4145 4142
29 4160 4158 4155 4133 4150 4147 4145 4142
30 4160 4158 4155 4153 4130 4148 4145 4143
31 4161 4158 4155 4133 4150 4148 4145 4143
32 4161 4158 4156 4133 4151 4148 4146 4143
33 4161 4158 4156 4133 4151 4148 4146 4143
34 4161 4158 4156 4133 4151 4148 4146
35 4161 4159 4156 4134 4151 4149 4146
36 4161 4159 4156 4154 4151 4149 4146 4144
37 4161 4159 4156 4134 4151 4149 4147 4144
38 4161 4159 4156 4154 4151 4149 4147 4144
39 4161 4159 4156 4134 4152 4149 4147 4145
40 4161 4159 4156 4154 4152 4149 4147 4145

TMMpumeganwue. TIpoMekyTOTHEIE 3HAYSHHUS MOTYT OBITh TTOMYYEHBI MHHEAHOA wHTepromdrmei. s wx
BEITHIC/ISHITA MOXET ObITh ucmonp3opana dopmyra Xepocra i Peredepa (e, 11, 2 HACTOAIIETO IIPHITOKESHIIN).
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Taonunoa 17
Jasnenne napooGpalosanua JUCTIIHPOBAHHOHE Bogm p,,, Ila

Tenareparypa, “C Py 118 Tenmeparypa, °C Py Ha Temmeparypa, °C Py M2
0 611 14 1599 28 3782
1 657 15 1706 29 4008
2 706 16 1819 30 4246
3 758 17 1938 31 4495
4 814 18 2064 32 4758
5 873 19 2198 33 5034
6 935 20 2339 34 5323
7 1002 21 2488 35 5627
8 1073 22 2645 36 3945
9 1148 23 2810 37 6280

10 1228 24 2985 38 6630
11 1313 25 3169 39 6997
12 1403 26 3363 40 7381
13 1498 27 3567

TIpumewanue. Bouanasone remmeparyp ot 0 °C g0 40 “C naBneHwe BOOAAHBIX TTAPOB MOKET OBITH PACCYHTAHO
M0 DMIIHPHIECKOI hopmyie

P, = 10{2.7862 + 0,03127 — 0,000104_’1"2)
va

¢ OmKOKoii B mpenenax + 7 Ila.

2. YUncnossie 3HaueHus B 1a6n. 13, 15, 16 GHUTH pacCcYMTaHBl M0 SMIVPHYECKOMY YPABHEHWIO COCTOSHIA
CBODOIHOI 3HTANENHK s Boxel. s ompeneneHus KO>(QMUINEHTOB OBUTH HCIIONL3OBAHLI ITIABHBEIM 00pasoM
SKCTIEPUMEHTANEHbIE PE3YIETATHL

M3 ypapHe st COCTOSIHIS CBOCOLHON YHTANBIINN BEIBEISHEL HIDKE NPIBENCHHbIE QOPMYIILL U PACUeTa p, 4, ¢,

p:[lU‘Z

3 3
i=0 j=0

3 3 3 3
a=W[%J =10|X YR, ®/ pU=D—T) Y R, QU= D.pe=D
P i=0/=0 i=0j=0

4 3 303
cpT[Zuj-j(j1)®(f—2)+1nBEROj-j(j1)@)0'—2>+Z Y 2R, Jj— her=b. G|
=1 j=2 j=1 j=2

roe B:ﬁ (p + 200) MIla, mpu stom p* = 1 MIla;

1 — .
G):ﬁ (T — 7)), npu stom T =1 K;
npit & 7o 20 °C T}, = 0; nmpu g o1 20 °C 10 50 °C 7| = 20.
KosddunuenTs R_,j ¥ U; TIPEICTABICHEL B Tabn. 18 u 19 (ana Temneparypraoro guanasona 0 *C—20 °C) u

Tabmn. 20 u 21 (mis temmeparypaoro guanazona 20 “C—50 °C).

Tacnuna 18

F

i,
7

—.2010822004E+02
.2586532356E—02

—.7909909220E—02
1150327872E—04

—.1035522272E—07

W=D
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Tadonunoa 19

R

i

IIPH j, PABHOM

0 1 2 3
0 A466741557E—04 —.5594500697E—04 .3402591955E—05 —.4136345187E—07
.1010693802E—00 —.1513709263E—04 .1063798744E—06 —.9146078995E—08
.5398392119E—05 A4672756685E—07 —.1194765361E—08 .1366322053E—10
.7780118121E—09 —.1619391322E—10 .5883547485E—12 —.8754014287E—14
Taomumoma 20
J i
0 —.23130083669E+02
1 —.3003372691E+00
2 —.7244565031E—02
3 .8522355922E—05
4 1035522272E—07
Tabawuma 21
le
f IIPH j, PABHOM
0 1 2 3
0 —.4410355650E—04 .3052252898E—04 .9207848427E—06 —.2590431198E—07
1 .1011269892E+00 .1763956234E—04 .3750340044E—06 —.1923769975E—08
2 —.4832441163E—05 .1533281704E—06 —.3749721294E—09 132280418E—11
3 .6194433327E—09 —.3164540431E—11 .6311359123E—13 .24692449342E—15

3. IlnotHocTs BO3mYXa (P,), KI-M ™3, paccunTHIBAOT [0 dopMyne

FPabs

o as , —3
Pa=TT31s Ty 248371075,

The p,,, — dasnenne, Ila;
T — TemmnepaTypa, “C.

ITPHAOXEHHE 14
Peromendyemoe

NHAEKCHBIE HCITBITAHWNA

1. Ieas HenBITANMIT

HMHnexcHbIe HCIIBITAHNSA TIPOBOLAT I CIEMYFOIIIX [Ieei:

- OTpeneIeHNs COOTBETCTBIA PaGoviX XapaKTepHCTHK, BHIPAKEHHBIX B OTHOCHTETHHBIX BEJTHIHHAX, TpeboBa-
HEsIM Texrmaeckoro 3agarms (KT, pacxona);

- OTpeeeHNsd COOTBETCTBIS 3aMAHHEIX 3HAYCHHMH MOIIHOCTH TPeGOBAHUAM TEXHWIECKOTO 3a1aH s

- NONMYYCHWA I/IHd)OpMHJ_[I/II/I 0 XapakTeprcTHKAX 34 TpeAeaMyl THANa30Ha YCI0BHH 3KCIUTYATAINN, VCTAHOBIEH-
HbIX B TEXHHYCCKOM 3aJaHWH
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- omenky samenernns KIIT ¢ (WUri) MOMHOCTH 13-38 KABHTALMN, BOHHKAIOIIEH BCISACTBIE HIMEHEHIS
moTeHHATRHO sHepriv soxbl Ha CHJT v (vire) yrensHOM SHEPTIH BOIRI B THAPOMANTHHE W APYTHX TIPS H,

- onenki maMererrs KT i (pUTs) MOIMHOCTH FHAPOMAIIHALL BCISHCTBIE HAH0CA, PEMOHTA FITH MO THQDIKA T,

- TPANYUPOBKY CTAHITMOHHBLIX TPUOOPOB KOHTPONIH PACX0Aa ¢ UCTIONb30BAHUEM PE3YIBTATOB MOACTBHBIX UCITHI-
TAHUI;

- OTITHMW3AITHH PEXHMMOB pabOThl THAPOMAITHHBL W (HTH) THAPOCTAHITHH.

2. Onpezleneﬁne 3HAYCHHA HHACKCHOIO PACX01a

2.1. HMAanekcHEBIA pacxon MOXeT OBITh ONPEAe/ICH METOA0M H3MEPCHIS MEpenana JaBIeHHNA WIH aKVCTHIeCKIM

METO/OM.
2.2. Meron nepenaaa AaBieHmi
2.2.1. HsMepsioT nepenal JABNSHII MEXIY IBYMS CIICIIHATRHO BHIOPAHHBIMH TOUYKAMM B CITHPAJIBHO KaMepe

Typorrer (MeTon Brrrepa-Kermear), 3HaCeHHe pacxomqa PACCIHTHIBAIT 10 (opmyie
Q,= ki",
rne k — Ko3@OUIIHERT IPONOPIIHOHATEHOCTH;
h — HM3MEpEeHHBI Hepenan; n — IPHHIMAT, KAK Ipaprro, pasaeiv 0,5 (oM. aepr. 65).

B ycraHOBKAxX CO CTANBABIMIL CIIMPATBFHEIMI KaAMEPAMH TOYKH 0TOOpA pacionararpT, KaK IPABHII0, B OJHOM H
TOM e pajHaTbHOM CEYeHHH, PACITONOXKSHHOM MEXTY ABYMS COCETHWMH CTATOPHBIMHM KOTOHHAMH (CM. gepT. 06).
TenecoobpasHo MCIMONE30BATE ABE MAPHI TOYEK 0TGOPA, PACTIONOXEHHBIXN B PA3NTHYHBIX PaAHANBHBIX cedeHuax. Toakm
oTOOpa PAcMoNaradT B BEpXHEH TMOMOBHHE CEYCHHS A VAYIIIEHHS BO3MOXHOCTH MPOTYBKH, OHHM HE JOTXHBI
HAXONWUTHCA BONMH3H CBAPHOIO IIBA MUIH PE3KOI0 3JI0Ma CeIeHN.

Ilpa wcrnerranmsx TYPOHA ¢ OETOHHBIME CITHPATBHBIME KaMepaMil TOIKH OTO0pa pacrionarardT aHaIOTHIHBIM
0Gpa3oM B paiuaTsEHOM cedeH N OeTOHHOR KaMepsl (cM. 9epT. 67). TpeThs TOUKA «3» MOKET PACIONATATHCS [TOCePETIHE
BBICOTHI CTATOPHO KOJIOHHBI WK B BEPXHEH YACTH CITHPAIBHON KAMEpPBI MEXIY IBYMS CTATOPHBIMH KOJIOHHAME.

B xancynpHOM TYpOWHE TOYKH OTGOPA NABICHHI PACIIONATAIOT, KAK MOKA3aHO Ha YepT. 68.

Bananne oTKIOHEHHI MOKA3ATENA CTENEHH # HA TOYHOCTH ONpeeNeHnd PacXoa HHAEKCHBIM
METOA0M ¢ IOMOIIBH NEPENATA I BICHMA

7 \“ =048
7,44
/

a.57
0,52

~

Furiidna O % Gred

1A

N
&2 a4 a6 .8 nLa hZ
Omegeume nsnbitt 8atxod Jnpy

Q, = kA", tne h — nepenan pasnenwis; 0, = Q, /0, of -

Tpemonoxenwe, ato #2 = 0,5, B TO BpeM#A KaK 3TOT [I0KA3ATENb MOXeT IIPHHUMATE
sHavenysd or 0,48 go 0,52, npueomir K omubke

Yept. 65
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Pacnonoxenne ToueK Jjia ordopa JABICHHA OPH H3IMEPEHHH
pacxona uepes TYPOHHY ¢ METAILTHYE CKOH CIAPAILHO
KaMepoil HHICKCHBHIM METOAOM

Pacnonoxenne Touex juig oTOOPA NABNEHAA TIPH
H3IMEPEHNH PACXO0]A Yepe3l TYPOHHY ¢ DETOHHOM
Buympenrud ombog COHPAIBHON KAMEPOil HHICKCHBIM METOL0M

Brympensud omian
EpUpEnUEHs il
oG

e pU@enu s
ombos

ol
o =459, 135°

By 120°
s 30°

o =205 220°

Yept. 67

Pacnonokenue ToMEK A14 0TOOPA JABIEHHA IPH HIMEPEHHH PACX0a YePe3 TOPHIOHTAILHYI0
KALCYNBHYH) TYPOUHY HHICKCHEIM METOLOM

amBogst A
Gaicona2g Galgerus

2’ Ombopst HuIKO2O
dafrenin

=

Yepr. 68

2.2.2. HMamepsAroT nepenan NapneH il Mex Iy ABYMS CIIeIIHATBHO BRIOPARHBIMI CEYSHUAMH B KOH(Y30PHOH YacTi
BOAOBOAA.

Touxkw o1dOCpa napeHNi paclIonararwT B ABYX MONEPEYHBIX CEYEHUAX PAIMIHON TUICIEIN.

2.2.3. Oteeperyd nns oTOOpA JABIEHWH MOMKHBI COOTBETCTBOBATH TpeCOBAHMSM mMpuioxenus 4 (m 5.3).
1lockonpky Homexane WAMEPeRHo Nepernagsl JaBIeHnil Manbl, 0co00e BHIMAHMe NOJKHO OLITh YIEIEeHO YeTpane -
HHIO HEPOBHOCTEH MOBEPXHOCTEN.
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2.3. AkycrmyecKuii MeTo
2.3.1. g m3Mepernii akyCTHIeCKIM METOA0M AOCTATOUHO HCITOIb30BATEL OHOIYIEBYIO CHCTEMY (CM. aepT. 69).

H3mepenne pacxoa AKYCTHICCKUM METOIOM
flneoBpasobamens

flpeodpasobamens
a

fTpeabpasoBarment

Y

Herpadne- \ /
——— - )

HUE Meyer s

fpeabpazobamenu

&

4 — OOHOMYYICBaA CHICTCMA C TIOCTETOBATEMBEHOM Hcpc,[[aqcﬁ CITHAJIOB,
a— OBYXILUTOCKOCTHAA OOHOIYICBAA CIICTEMA C CP]I—[XpOH'HOﬁ
WIN [IOCEI0BATENEHON Hepc):[aqefl CITHATOB

Yepr. 69

3. Onpeaenenne IHAYCHHA JAPYIHX BEJIHYHH

3.1. VIeNpHYO SHEPTHIO BOILL B TIIPOMAIINHE ONPEIENSIOT B COOTBETCTEHN ¢ upmioxernieM 4. I1oCKoIbKY
TPY MHISKCHEX HCIBITARMAX M3MEPSIOT TOMBKO MHISKCHEIT pacxon, TO KHHETHISCKYI0 COCTABNAIOMYIO YIebHoM

SHEPTUH OLIEHUBAIOT TOMbKO NMPHOIIKEHHO.
3.2, MomHoCTh IHIpOMALIHEL WIH BCEIO arperara OIpenesIsioT B COOTBETCIBHN ¢ IPHIOKEHIEM 5.

3.3. YacToTy BpAEHIs MHIPOMANIHEL OIIPEISIISIOT B COOTBETCTEHE ¢ IPHIIOREHIeM 6.

4. BoluHCICHHE PEIYIABTATOB

4.1. B pe3ynbraTe KaxI0r0 OIBITA OTPEAEIAIOT 3HAYEHNS HHIEKCHOTO pacxona (;, YAenbHOH sHepruH Boasl £,
MOIMHOCTH I'IAPOMAIIHMHFL P, YACTOTHL BpaIMeHHA 71 TIPH 32JAHHOM IOJIOXEHHH pabodnx Oprafos.
4.2, OTHOCHTENBHEIN pacxon paCcCUNTHIBAIOT 10 Gopmyie

Qrel = Qi /Qr ref *
Benmuanna Q[- ref NPHUHUMACTCA pﬂ.BHOﬁ pacxony ans nrefmax’ HAnpuMep An1d MaKCHMaJlbHOI0 MM OXHAACMOTO

IHAYEHIS TIPH ONHOM W TOM K€ 3HATEHWH YIeNbHON 3HePTis BOJIb.
4.3, Oruocutensubii KTTJT TypGHHEBI pACCYHTHIBAIOT MO GOpMyIe

PE O

W BIE Gy
Otrocurenpisnii KT Hacoca paccaHTHBAIOT 110 QOpMyIIe
E-Q/P

Vel =B 0/ Py
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5. IlorpemHocTs H3MEPCHIE

5.1. I'maBABIM HCTOYAHMKOM CHCTEMATHIECKOH IMOIPENIHOCTH IIPH M3MEPSHHH HHIEKCHOTO Pacxona METOIOM
Tepenana JABNCHHI SABIAeTCH BO3MOXKHOS OTKIOHSHNE MOKA3ATENS CTENMeHH # OT MPHHATOTO 3Haverns 0,3 (cMm. gepT. 63).
QOBITHO BCTPEYANOIMECS HA MPAKTHKE 3HAYCSHHS # HaxousTes B uaTepeane ot 0,48 mo 0,52, mpraem HanbObIIE
OTKIIOHEHHA HMMEIOT MECTO IMPH MAJBIX CKOPOCTAX B CIMPATHHON KaMmepe I B CITHPAILHBIX KAMEPAX ¢ HEIOIHBIM
OXBATOM.

Cryaafiebie omuGKI CBOIATCS K MUHIMYMY TIPH TOCTATOTHO BONBIIOM KOJMYECTRE HAMEPEHHIT (CM. Tproxe-
wue 10).

5.2. I'maBABIM WCTOYHHKOM CHCTEMATHISCKOMN ITOTPEMIHOCTH, KOTOPASA MOXET BIMATh HA PE3VIIBTAT IPH H3Me-
PEeHMH HHAEKCHOTO PACXOA aAKYCTHYECKITM METOOM, SBISIOTCS MCKAXKEH VIS, BRI3BAHHEIC BO3MOXKHBIMK MONEPEYHBIMH
TEYeHHAMI WIH HEPABHOMEPHOCTHIO ITONA CKOPOCTEH.

ITPHTOXKEHHE 15
Perxomendyemoe

TEPMOJUHAMWYECKHI METO/ U3MEPEHHA KOBOOHTIMEHATA MOJE3IHOTO AENCTBHA

1. Obmre TpedoBaHmA

1.1. TepmomuHaMIrdecKini MeTO OCHOBAH HA TIPHMESHEHIH MPHHITHIA COXPAHEHNS SHEPrIH (IepBoro Havaia
TEPMOITHHAMIKI) K IIPOIeccaM Mpeobpa3oBaHus SHEpPTHH B pabodueM Konece TYPOHHBL WIH HACOCA.

VienbHas MEXaHIIeCKas SHepris, MonyIerHas (OTIanHas) paboarM KoaecoM TypOrHE (HAC0Ca), MOXET OBITh
OmpefeneHa W3MepeHHeM TapaMeTpOB COCTOSHHSA (MaBIeHHS, TeMIepaTyphl, CKOPOCTH W VPOBHS) HA OCHOBAHWH
WM3BECTHBIX TEPMOJMHAMIYECKITX CBOICTB BOJEL.

TIpu onpenenerii KITI aepes3 VISTbAVIO MEXAHHISCKVIO SHEPIHIO M VASTHHYIO SHEPIHIO BOLLI HEOOXOIHMOCTh
W3MEPEHNS Pacxoa BOIBI OTIIA/ACT.

1.2. Berencrsie HEOXHOPOIHOCTH XapaKTEpHCTHK [OTOKA B H3MEPHUTENHHBIX CEICHHAX TMAPOMANIMHBL, Orpa-
HUYEHHABIX BO3MOXHOCTEH H3MEPUTENBHON aapaTypel # OTHOCHUTENEHO OOJNBIINK 3HAYSHITH MOIpaBoIHbX Koagdii-
[IHEHTOR, BROJUMbBIX H3-38 HECOBEPIIEHHBIX YCTOBWH H3MEPeHHs], YKAZAHHDI METO IPHMEHSIOT, KaK MPaBIo, s
yaenbHBIX 2HepTrii ceeime 1000 Tx/xr (Hamopsr cewime 100 wm).

1.3. TexAugeckue XapakTepHCTHKN ANIapaTypsl MPHBEAEHEL B OOIIIX YepPTax.

OcHOBHOE TpebOBAHNE K IMPHOOpPAM — COOTBETCTBHE TPEOOBAHMAM HACTOANIErO CTAHNAPTA (TOYHOCTH, TEIUIO-
0DMEH W T. TL.).

2. OcHOBHBIE PACYETHBIE 3ABACHMOCTH

2.1. Tumgpasnuaeckuit KT/ paccanteiBaioT o dbopMmyne
- And TYpOUHBL

Em
M b SP, g
_P_m m
- IJI9 HACOCOB
.
At
e E,
=7 >

rae Em — VIETbHAS MEXAHWYECKasd SHEPTHS, ONPeneisieMas B COOTBETCTBHI C METOLMKOM, MANTOXKEeHHOM B HACTOSIIEM
TIPHITOKCHITI,
F— pacronaracMasd rHApaBiudcCKas SHEPrud, OMPeaASsaeMas B COOTBECTCTBHH C IIPHIOXKECHHEM 4;
APh — B COOTBETCIBIH C MNPITOXKCHIEM 1 racTosIeTO crangapra,

Pm — B COOTBCTCTBHH C INPUIOXKCHUCM 1 HacTosIETO cTangapra.

2.2, Ecny Aa YIACTKE MEIKITY HIMEPHTETBABIMI CETeHUAMN OTCYTCTBYIOT IIPHTOKY WITH OTBOLEL BOJBL, 3HATEHIE
BENTUYHMHBL £, C y9eTOM TOMPABOK PACCYHUTHIBAIOT M0 GopMye
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2
= = Yii—Va
By = By — 01 = aW@apstt — Pap) + (T — 1) + ———— T gz —n) + 85,

Cpennue 3HAYCHNS @ | €, OLPENEIBIOT 110 Tabn. 13 u 16 (cwm. nprmoxerse 13), HCXOOA H3 CPEIHIX 3HATS HIT
T+ Ty

—

Iompaexy &F, onpefesioT, KAK yKajaHo B pasdl. 6 HACTOAINETO HMPHIIOXKEHHL.

2.3. Econ Mesxny KORTPONBHEIME CEUeHIUAMI HOOABIACTCA FUIH OTOHPASTCS PacX0i BOLBL HA BCIIOMOIaTeIbHEIE

HYXbI, TO 3HAYCHUC BETHYHHEBL Em CIEAYCT ONIPEACATh C YUETOM GanaHca MOIHOCTH CODTACHO 06]1[8My BBIPAXKCHIIO.

HpI/IMBpH YUeTd TPHUTOKA WM OTBOAA BOABI HA BCIOMOrATCIbHBIC HYXIbL JdHBL B TNPWUITOXKCHHM 18 HACTOAIIETO
CTaHaapTa.

— Papst1 T Paps21 T
Paps =5 n I'=

2.4, KITJ regpoManinibl ONPeaelsioT ¢ YIETOM BCEX MEXAHMTECKIX TOTEPh, OTHOCHMbIX HA THAPOMAIIIHY, 1O
dopmye
M ="z
3. Meroauka uzmepeHuii
3.1. Benu4MHEL, HA OCHOBAHMN KOTOPBIX PACCYMTHIBAIOT 3HadeHHe F,, MOTYT OLITE M3MEPEHEBI B CIIELHATLHO
CKOHCTPYHPOBAHHEBIX COCYIAX ¢ YCTPOICTBAMI IS MAMEPERTs TEMIIEPATYPEL H TaBineniis sonsr (cv. qepr. 70 u n. 4.1

MaHHOro npunoxeHnd). Koraa msMepuTenbHoe ceueHte HAXOAUTCS B 30HE AABIEHHS BHITIE aTMochepHOTO, METOANKA
COCTOHT B OTOOpEe IPOGHOTO pacxold B KOIMYECTIBe, KAk npasito, ot 0,1-1073 go 0,5-10—3 M3/c ¢ moMommbw 30HIA

«HONHOTO Hamopar. OTéupaeMas TAKIM OGPA30M BONA MOCTYIAST B I3MEPHTENBHEI COCYI 10 H30NMPOBAHHON TpyGe

¢ TeM, 4TOBHl TerwioobMeH ¢ BHeluHedl cpenol, olleHHBacMbIH B COOTBETCTBHM C M. 4.1 JaHHOIO MNpUIOXKEHWS, HE
TIPEBEIIIAN 3HAYCHIH, YCTAHOBIIEHHEIX B IIpIIIoKeHnn 12,

Cxema coeauHeHHs H3IMEPHTECIBHBIX COCY10B

Hmepumeﬂg_gze COHEHUE HIrEoU MEANLHOE [EVEHILE

Ha /I\ Ha CHLA

Hamepurmenstsrg
| Cocydsr

i Omcymcmbue ypo8ua c6000d-
HOu noBepxrnocmu (padoma ¢

’_ ______ naemusodabaenuem )

yoobexns | clobodnold
nodegxrocmu

Yepr. 70

Ecmw wameputensroe cevenne wa CHJL gaxomurest B 30He aTMOCGepHOTO JABISHIS, TO JATIUHKH TEMITepaTypbl
MOMEINAT TIPAMO B HIIKHEM Obede.

B cnyaae, xorga cevernne na CHJ maxomurcs B 30He maBierts Goxeine arMmocdeproro (pabora ¢ mMoaropom),

MOXKET OKA3aTLCs ITOME3HEIM B 3aBUCHMOCTH OT BHIGPAHHO METONHKN YMEHbIICHHe JaBIeHNA BOALL B H3MEPUTEILIOM
cocyue.

Hsmeperra DaBiIeHs 1 TEMIIEPATYPHI B COCYAAX MOXKHO BBUOIOIHATH OXHFM M3 JBYX METOJOB:

IPSAMEIM METOIOM H METONOM C YacTHYHBIM paciuipeHneM. Bribop MeTona crpenesseTcsl XapaKrepHCTHKAMHE
THAPOMAIIHGL M KAYECTBOM PACHOATAEMON M3MEPHTEIbHON amnapaTyphL.

CKOpOCTHL V|| W V) U3MEPHIOT B COCYAAX. YPOBHU gy M &) — 2TO OTMETKH CPEAHHX TOYEK M3MEPUTEIbHBIX
cocynoB. 3HAYEHMS AaBIEHI BHIPEKEHLL 110 OTHOMEHNIO K 3THM OTMeTKaM. OfHAKO MPH Pa3HOCTH YPOBHEH MeXIy

cpenrell TOTKON M3MEPUTSIbHEIX COCYIOB H HYIEBON OTMETKON MAHOMETPOER, He NPeBLIiaome 3 M, JOIYCTIMO
OTHOCHTE VPOBHI M TABICHIS K HYICBOI OTMETKE MAHOMETPOR,
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3.2, Ilpw mpsMoM METOLE BOZA ¥3 HamopHoro tpyGonposoza CBJI mocTyiaeT B M3MEPHTENbLHBIN COCVI
MUHAMANBHEIM paciunpenneM. Mamepenns pasHocTd JABNeHIA (P — Papgy) W TeMuepatyp (T, — T,;) OOmKHBL
BBITTOHATLCA C BHICOKOH TOYHOCTBIO. TepMOMETPEI JOKHBL OBITH MPOrPaIyHpOBAHEL 3a0Ar0BpEMeHHO.

B 1essix KOHTPOS OTHA OMBITHAS TOYKA AODKHA OBITH TTPOBEPEHA CITOcO00M YACTHYHOTO pacimperis (oM. 1. 3.3
JAHHOTO TPHIOXEHVS) THO0 TepMOMeTPHI JOJIKHEI OBITH MPOrPanyHpOBAHBI HA MECTE.

Pasmoctnt (p1 — Pap) B (T} — T5)) criemyeT M3MeEpATh OJHOBPEMEHHO W 9ePed PABHBIE MPOMEXKYTKH
BpEMEHM.

3.3. Ilpy HCIIOIB30BAHNK METONA ¢ YACTHYHEIM PACIIHPEHHEM B MPOOOOTOOPHOM KOHTYPE MeXIy TpyooH mwin
HAaMOpHEM Tpyoonposogom ra CBJ/ i COOTBETCTEVIONM MEPHEIM COCYIOM PACTIONATAIOT APOCCEHPYIONII Kitaran.
B peavnpraTe YaCTHYHOTO PACIIHMPEHNA JOCTUTAETCA PABCHCTRO TEMTICPATYP B M3MepHTeNbHBIX cocyrax Ha CBJ] u CHJ
(suti HermocpecTBeHHO B HikHeM Obede).

Taxum obpazom, yneH Ep (T}, — T5) (cm. . 2.2 HACTOAIIETO TIPHNOXEHHA) OOpallaeTcs B HyNb W s

onpenenceHnd f, HeOOXOANMO JIHINb M3MEPUTb (P54 — Puhsp;) MAHOMETPAMH MJIH JATYNKAMH AAaBIEHNA BBICOKOIL
TOYHOCTH.

TepMmoMeTpsl AOTKHBL GBITE HCKITHOYNTETBHO Y¥BCTBATENBHBIMI W HAAEXXKHBIMI. X HA3HAYEH e — 3aperncTpi-
pOBATH PABEHCTBO TEMIIEPATYD.

Jdpoccenvpylomuil KnanaH AOMKeH B TeYCHHE BPEMEHM H3MEpPeHWiH 00ecreynBaTh MOAAEPKAHNE PABEHCTBA
TEMIIEPATYP B M3MEPHUTENBHEIX COCYAAX C BRICOKOH TOTHOCTRIO.

Ha npaxTike XenaTembHO YCTAHOBUTE rpadUYecKUMI WITH MATEMATHYECKUMH METOAAMU (HANPUMEpP THHE THOM
perpeccueii ¢ TOMOINBLI KaTbKYIATOPA) COOTHOMEHHE MEXAY (P — Papat) ¥ (11 — T3

Bo mrormx cnygasx p, ., IPAKTHYECKH TOCTOSHHO (Ha-
npumep armocdeprHoe HABICHNE) W HEOOXOMUMO H3AMEpPUTH Wrrepuoisuus npi METOLE ¢ YACTHYHBIM
TONBKO Pz (- SHAYCHIE NABTEHIS, HCIIONb3YEMOE IS BEITHC- paciipeHnem
JIEHWH, — 3TO 3HAYEHME, NMoaygacMoe rpadaeckoiil win ma-
TeEMATHYECKONH WHTEPIOIALMEN MPH HYNEBOA Pa3HOCTH TEMIIE- Passy Passpy
paryp (cum. gepT. 71).

Takoii meTon paboThl IIHPOKO NPUMEHSAETCH, HO 061aCThL
€r0 MIPHMEHEHNS OTPAaHHYeHA! ~x Hexorree sHa e e

- B cnyaae macocoe mapnenvie wa CHJ nomskwo Ovirh ~x
JIOCTATOYHBIM AJISl TOTO, 9TO0HI HMETE YBEPEHHOCTD B TOM, 9TO e
TEMIIEPATYPA BOIBL, pacliipHBiiedcs 1o arMocdepHoro gas- \x\x
JIEHWST B W3MEPHTEIIBHOM COCYIE, 10 MeHbIell Mepe pasHa
TEMIIEPATYPE BOIEI HA CTOPOHE HATHETAHNS,

- B chmygae TYpOWH TeMIeparypa BOJBL HE JOJKHA TIpe-
BEIIATE 15 °C, eCnH 3T0 He COOMIOAAETCH, TO PABCHCTBO TEM-
nepatyp npu BeicokoM KITJT He MOXeT ObIThL JOCTHTHYTO.

B cywasx, Korna paBeHCTBO TEMIIEPATYP BOIBL HENOCTH -
JKHMO, MOXET OBITh IpUHATA Tpadyeckas WIH MaTeMATHYEC- a Tor -
Kag 3KCTPANONALN, eCly AMAAa30H HaBlIeHHd, ¢ KOTOpPHIM
HMET JeI0, M 10 CPABHEHNIO ¢ MHATa30H0M TOYHO M3Me- Yepr. 71
pseMbIx Jasierni (oM. gept. 72).

X

T

BKCTI]EIHO.]'IHJJ,I/IH IPH METOAC ¢ YACTHYHBIM PACINHPCHHECM
pabs,, ~ Pabszy

HCKomoe  IRAVEHUE

p
ha

~X
\x
T~
Xx
~
\X

Yepr. 72
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Cxema COCIMHCHHA HIMEPHTEIBHBIX COCYL0B 1IpensaprrersHo CoreqyeT HPOBEPUTE IHHETHOCTE TEpMOMETPA.
)4 TPALYHPOBAHAA JBYX TEPMOMETPOB 3.4, Tlpw nprEMeHEHNH IPSIMOIO METOA TEPMOMETP, H3MEPSIO-
M pazsHOCTh TeMOEpaTyp, AOMKEH ObITh mporpaayuposa. Jlma

Hamepumentroe ceverue #e L84 TPaAyHpOBAHWS [BA TEPMOMETPA VIIH JATIHKA TEMITEPATYPhL, HATIPH-
10 Mep, TMOMEImanT B Apa cocyaa 11 w 12 (uwept. 73), pasmeneHHBIX

v JPOCCETBHBIM KIIATIAHOM, Yepe3 KOTOPBIH TeYeT Boaa, 0TdrnpaeMas u3

pogosona. Ilockoneky KILI pacoimpsiforuero yerpoficrsa B LeioM
DaBEH HYIIO, TO HEPeHOC VISMbHON MEXAHHISCKON SHEPTIN TAKKe
DABEH HY)TIO, I PA3HOCTL TEMIIEPATYDP PACCIHTEIBAIOT 110 hOpMYIIe

fTpoboombaprur vi+vd,

11 AP po1) — Papsa) + 5 T8I — )

—Ty — )= ¢
»
Hamepumess -
wbte Cocyds! Taxum 06pasoM, pa3HOCTh TEMIIEPATYP MEXKILY JBYMSL COCYIAMH
12 | perawcseTcs W udepe HITHATHHBI TepMOMETp, W3MEPSTIOMIH pa3-

HOCTL TEMIIEPATYP, MOXET OBITH IIPOrpaIyHpOBaTL
JIIs yCHEenHoro BRIMOTHEHWS TPANYHPOBAHNA BAXHO, 9TOOBI
paciiperie 6pII0 MOHOTOHHBIM W CTAGHIBHBIM, & COCYIBI XOPOIID
¢ TEPMHYECKH M30THPOBAHBI OT OKPYXKAIICH Cpefbl.
Tokazarria muddepeRniaIbHOro TePMOMETPa MMPH HYIeBOH
Yepr. 73 PA3HOCTH TeMIEPaTyp JODKALL OLITh HPOTPANVHPOBAHLL B MHAIA30HE
+5 °C oT cpenHero 3HaYeHUA.
JHAnason JOGKeH BKIIOYATE TEMIIEPATYPY BOILI B HATIOPHOM BOHOBOIE. JIJIS 3TOr0 MBA TEPMOMETPHIECKHX
30HA MOMEINA0T BMECTE B BOOMHLIC BAHHGI HE MEHES UEM P TPEX PA3NHIALIX TEMIIEPATYPAX B IIPENEIax 2TOro
IHANa30Ha.

Tlpumeganne. 3HaueHWd MOKaszatenel p, @ W € (cm. Tabn. 13, 15 u 16) mpHBeAeHBI TS YHCTOH BOIHL
B3BemeHHbIE YACTHUIIHI, PACTBOPEHHLIE COMH W PACTBOPEHHBIA ra3 BIUAIOT HA 3TH cBodcTBa. TIpM KOHUEHTpaIMAx
B3BEIIeHHLIX JacTH Menee 0,1 I/KT H pacTBOPEHHOIO ra3a Mernee 5 ¢M>/Kr IIPH aTMOChEPHOM JaBIEHAN AX BIANIEM
Ha CBOWCTBA BOABI MOXHO TIPEHEOpEYb.

4. Anmaparypa

4.1. IlpoGsl BOIBI M3 BOHOBOHMA Clenver OTOUPATH 30HIOAMH, 3AKPEIDICHHEIMK B IIOTOKE IEPIEHIHKYIAPHO
BOMOBOAY. 30H/ AOMXEH MMETh HA KOHIIE IMaAKOe OTBEPCTHE AMAMETPOM, PABHBIM BHYTPEHHEMY AMAMETPY 30H[A,
HANpAaBIeHHOE HABCTPEYY MOTOKY. PACCTOSHHE OT 2TOTO OTBEPCTHSA MO BHYTPEHHEH CTEHKH BOAOBOAA MOMKHO OBITH
He Menee 0,05 M.

KOHCTPYKITHA 30HAa HONKHA HCKITIOYATh BUOPArTiy H (MIH) TOBPEKISHI, ¥ 30HI JOIKSH HMETE METKH Ui
MPaBUIBHOTO OPVEHTHPOBAHHUA M MACHTHGHITHPOBAHWS OTBSPCTHA.

Hapyskebii QIraMeTp 30H0a B 30He [Mpo0oOTOOPHEIX OTBEPCTHI MOXeT ObITh 0T 15 10 40 MM IIpH BHYTPEHHEM
miamerpe He MeHee 8 mMM. HapyxHBOI guamMeTp MOXET MOCTENeHHO VBEIHYMBATECS 10 HATIPABICHHIO K CTEHKE A
odecrieTeHiA JOCTATOUHOH MPOIHOCTH MPH YCIIOBHE, ITO 3TO HE OKA3HIBAET CYIIECTBEHHOIO BIHAHUA HA IOTOK
(cwm. wept. 74).

Cxema npodoordopHuEa

Yepr. 74

KoHCTpYKITHS W3MEPUTETRHBIX COCYIOB JOMKHA 00ecrednBaTh MHHMMANBHBIE CKOPOCTH TEYeHHA B HHUX H
XOPOTIIee TePeMerMBANKIE BOIBI, TIPEXIE YeM MTOTOK JOCTHTHET KAPMAHOR, B KOTOPHIX YCTAHABTHBAIOTCH TEPMOMETPbL.
HeoGxomumo m36exaTh TEmmooOMeHa Yepes CTEHKH 3THX KAPMAHOB WM Yepes COSAMHHUTENbHBIE Tpoeoaa. TIpososa,
Harpumep, J0KHBL OBITh B KOHTAKTE CO CTEHKOH mon m3oisAueii cocyna.

HJpoccenvpyionie KIamafbl TOKHB 00eCTIeYMBATh BHICOKYIO CTENeHb VCTOWYHBOCTH TEYeHVs, 4 eCli OHH
peryipyemMble — 0GeceTnBarh YCToiarHBoe (INTABHOe) M3MEHeHHE PACcN0Ia.

Hcenepopanne Te9eHHs B CEISHUN OTKPHITOTO KaHana TpedyeT MpuMeHeHH CrelMalbHbIX YCTpoficTs, oGecre-
YHBAOIKIX YCITIOBHA pabOTHL B COOTBETCTBHH C 1. 5.1.3 HAHHOIO MPIIIOKEHIS.

Bce sneMeHTH THAPABIMYECKHX crcTeM (TPYOBI, PACIIIMPSIONIIE YCTPOCTBA, COCYIB) JOKHBI GBITh TIHATETHHO
TEINIOM30MHPOBAHEL ¢ TeM, ITOOBI 00eCHeTnTh ASH3MEHHOCTh HONAOI aHeprun B orbope. Bee necosepitiercrba
TEPMOM3OAITIH JOKHBL OBITH VITEHEI CHEAYIONIM 00pa3oM:
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- [PEANONATAETCS B ISPBOM IPUGIIKSHIN, TTO KO- Ipumep rpadurueckore onpenenenna uonpasiu E,_ noa
2 GIIIENT TEIUTONepenadl K BHEIIHe cpeae IOCTOAHEH. YYETA TEIIONEepe JAH
HaMmepentoe 3HaYerye VICTLHON MEXaHHIeCKON SHeprin
MEHSICeTCH JIMHEH0 B 3aBUCHMOCTH OT BEIHYHHLI, 00par- En h
HO IpOGHOMY pacxoay;
- BenraiHa E,, OJDKHA GBITh H3MePEHA Fe MEHee IeM Emf——————— —— —— Nl
MPH TPeX 3HAYSHHAX IPOOHOI0 pacxoia, 3 |
- IAArpaMMa 3aBHCHMOCTH E,, OT BEJIHIHHEL, 00paT- I
HOT pacxoy, IO3BONAET [I0CPEICTBOM SKCTPATIONSITHN OI- EmpF————= :

peaeniTh nonpasky K E, . 00YCIOBIEHHYIO TEII006MEHOM

Em, ==X
oM. wepr. 73). I
( pr. 75) 4_,_ _____

Tlonpaska nomxkHa OBITH CAETAHA AT BCEX OMBITHRIX |
TOYEK, 10 KoTopeiM cTpontces kpusasg KIII. Omnako, ecnn |
|

Cﬁap}z’kmupaﬂaﬁﬁoe
II - —: MR Le Enr

nornpaska umeer nopamok 0,2 % KIIJ, To KOomTH4YecTBO | l

TOYEK, IS KOTOPHIX JOMKABL AENIAThECA 3TH BCIIOMOTATE N b- | : II

HBIE MAMEPEHTIA, 10 B3AMMHOMY COTTANICHITIO MOKeT GRITh S~

VMCHBIICHO. g 174y 174, 779z /g
st KOHTPOJS OTCYTCTBHSL IOBPEXIEHFR 30HIA g~ pacxod npoboorbopa

CPABHHBAIOT OABICHIE B M3MEPHTSILHOM cocyue (IIpH OT-

CYTCTBHH pacx0Ja depes COCY/T) ¢ CYMMOR AaBIeHWS, H3Me- Yepr. 75

PEHHOro Ha CTEHKE BOMOBOA, 1 3HAYCHII, OIPeIe/IeHIOTo

no dopmyne

Va
P2-

3HATHTETEHOE PACXOKIEHHE CPARHIMBASMBIX BETHTHH TOBOPHT O HENCTIPABHOCTH 30HIA.

4.2. TIpw usMepeHUH AaBIeHUA PEKOMEHIYETCA MOML30BATLCA OHUM H TEM Xe MAHOMETPOM, MEE30METPOM HITH
OAaTIHKOM s vaMepennlt £ u E.

4.3. TOYHOCTE M TyBCTBUTEIbHOCTE NPHOOPOB LTI H3MEPEHHA TEMIEPaTyphl JODKHA 00eCIICUNBATE BO3MOX-
HOCTh PETHCTPAlMK PAIHOCTH TEMTIIEPATYP B ABYX ToukKax, pasuoit 0,001 °C.

TMokazanusa andibepeHITHATEHOTO TEPMOMETPA. A4 HYTEBOH Pa3HOCTH TEMIEPATYP NOMXHBL OBITh YCTAHOBIEHBI
nepen UCIBITAHHEM. DTH NMOKA3AHNSA NOIKHEL IIPOBEPATHCS B XOIE HCIIBITAHMs. TOTBKO MAIEIE H3MEPEHNS, COOTBET-
creviomme pasnocti temneparyp 0,002 °C, monyCKaTCa U OOKHBL YIHTEIBATECH, €C/IH HEOOX0MHMO.

4.4, Pacxon yepes U3MEPHTENLHBIEC COCYLL CNEAYET OMPEEIaTs ¢ TOYHOCTHIO B nipeaenax + 0,5 %.

HeoGxoqumMo TOCTOSHHO CAEIUTH 33 TEMIEPATYPOR OTOUPAEMOA BOJABL ¢ TIOMOIILIY TEPMOMETPOB, MMEIOIIHX
TOYHOCTh, KAK MHHUMYM, B mpenenax +0,05 *C u wyscrsrtensnoctsb 0,01 “C. Tenecoobpasno npruMeHeHHE PETHCTPH-

pyiomero mpubopa.
Joskebl ObITh HPSIYCMOTPEHE! IPHOOPEL I H3MEPEHIS PACXONa M BIAXKHOCTH BO3LMYXA, TTOOE OIPENENsTh
TEILTIO0OMEH ¢ OKPYXKAOMIei arMocdepoii B ciyyae aspaliini MAIIIAHDL.

5. ¥YcaoBad, HeoOX0OHMBIE 11 HCNBITAHAA

3.1. HMsMepuTenbHble CeYeHNs AN onpeaeneHns £, BEIONPAOT ¢ YYETOM TOTO, 9TO:

- TETUIOOOMEH MEXKTY BOAOI M OKpyx)awiiei cpemnoi (cM. . 6.2 1 6.3.2) He NomKeH TPHBOIUTE K HAPYIICH HIO
TIOJIOMKEHIAM 11, 6.4 HACTOAMErO IIPHIIOMKSHEIS;

- He NONKHO OHITH CYINECTBEHHBIX AHOMATHI pacipenene sl SHEPTII B IPenenax CeueHnii;

- IOJDKEH 00ECIETNBATLCA NEPEeCcueT 3HAYCH N H3MePAESMEIX BETITTHH HA KOHTPOILHEIE CEUeHIIS.

5.1.1. 3omaer gna orbopa mpod B m3MepHTeNbHoM cedernmi fa CBJ] TypOHA JOKHLI pacioarathea BOIH3N
TypouHbl. Pacmonoxenne ceq4eHNa HETIOCPEACTBEHHO 3a AUCKOBLIM 33TBOPOM 3AITPENIAESTCH.

Ha ocHOBaHHH OMBITA TPHHATO, YTO 78 OTOOpa IenecooOpa3sHo YCTAHOBWTHL OJWH 30HA TS BOJOBOIOB
AHAMETpPOM MeHee 2,5 M, 71Ba 30Ha I8 BONOBOIOB AUAMETPOM OT 2,5 no 5,0 M ¥ TPU HITH YeThIpe 30HAA TS BOJOBOAOR
MPAMETPOM BOJEe 5 M W BO BCEX CNYYadX, KOTJA TONHAA JIHHA Tpyowl Meree 150 m.

Jnst KoBIoBoH TypOwHbL 3oHAE HA CBJl yeTaHABTHEAIOT HA PACCTOSHIH HEe MEHEe YeThIpeX AHAMETPOR TPYOHI
BOZOBOJA OT COILIA, IPH 3TOM MEXIY 30HIOM J COIUIOM He IOJIKHO OBITh HIHKAKHMX MECTHBIX COIIPOTHBISHNH (TAKIX
KAaK KOJEeHA, CTATOPHEIE KONOHHEL ¥ T. 4.). ECHH conenr HeCKONbKO, TO 30HILL MOTYT YCTAHABIMNBATLECS B BOLOBOIE OO
Pa3BETBIEHMA.

5.1.2. Bsmepennonm ceverni na CBJI HACOCOE ClIeAyeT YCTAHABIHNBATE HE MEHEe IBYX 30HI0B, PACIIONOKEHHBIX
HA pasHbrx cropoHax nuametpa. [pu nuamerpe Gonee 5 M peKOMEHIYETCA YCTAHABIMBATE TPH WX YeThipe 30H1a. Bo
BCEX CIYIASNX PEKOMEHAVIOTCH PA3THIHbIE TNYONABLL YCTAHOBNEHA 30HI0B. 30HOGL LEIeco00pa3Ho YCTAHABIIBATE HA
PACCTOSIHI TSITH AHAMETPOR padouero Koieca OT HACOCA.

5.1.3. MameputenbHoe cegerie co cBOGOMHOM mosepxrocTeio Ha CHJI TypOmibl OKIO OBITh PACIONOKEHO
Ha PAcCTOAHMM OT pabovero koneca, 0GecrnednBaIOMEM HAITEKANIESe EPeMENTHBAHIE, HO TIPH 3TOM TEIUIOOOMEH C
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OKPYKAMONIEH CpPemofl HoIpKeH ObITh B HOMYCTHMBIX wpenerax. Mt KOBMIOBHIX TYPOWH [IPHEMIIEMEBIM CUHATASTCH
paccTogHNE OT pabodero Koueca — OT YeTHIPEX 10 [AeCiITH AHaMeTpoB pabodero Komeca.

Cegenne co cBOGOMHOH nmosepxHOCTHIO HA CHJI Hacoca MoXeT ObITh HCIOTB30BAH0 KAK H3MEPUTENLHOE CEYEHIE,
€CITHM TEMITEPATYpa JOCTATOYHO GIM3IKA K TOCTOSHHONR BO BCEX TOYKAX 3TOro ceyeHWs. CedeHHMe He IOJKHO OBITH
yoaueHo ot pabouero Kojeca Ha PaccTofgHie, OONbIIee YEM 3TO LONYCTHMO M3-32 HATMYH TENIO0OMeHa ¢ OKPyKat0-
mei cpeaoii.

HWceenosanrie M3MeHEHHS TeMIIEPATYPHL 10 M3MEPHTEILHOMY CEYEHH IOJKHO OBITH BRITOJHEAD HE MeHee
qem B miecti Toakax. Boww pasnprane 3raceridt KT, BHIOHCISHARX [0 NOKAZAHAIM B JIOObIX TOUKAX, COCTABIET
xo1d 661 1,5 %, HEOGXOOUMO MOCTYNATh, KAK YKa3aHO B M. 5.4 MAHHOTO TPHIOKEHVH.

5.1.4. 3amkryToe wamepurersaoe cevere ta CHJL momkro GwiTh yianero ot pabodero koyeca TYPOHHBI He
MEHEE YeM Ha ISTh ero MAKCHMAIBHBIX AVAMETPOB, 4 OT pabodero Komeca HACOCA — HA TPH €ro MaKCHMAaNbHBIX
opamerpa.

B maMepuTeTEHOM CEYEHH, KAK TIPABIII0, YCTAHABIMBAIOT TPH FITH YeThIpE 30HA3. ECTH M3MepHTENbHOE CEYeHHE
KPYIIoe, TO 30HABI pacronaraioTes nof yrmosm 120° wim 90° npyr x apyry. Ecnu cedenMe NpAMOYTOIbHOE, TO 30HBI
pPACTIONATANTCS, ECITH 3TO BO3MOYXKHO, MOCEPENHHE KAXI0H M3 CTOPOH.

Jost TYpOHAEL [eneco00pa3Ho YCTAHOBITE 30HIEL HA PANIHIHEIX paccTosHisix oT creHok. Bomw KT, seiawc-
JeHHBIE M0 MOKA3aHWAM B MIOOBIX IBYX TOUKAX, paznuyaiotca Ha 1,5 % u Gonee, TO MOCTYMAIOT, KAK YKA3aHO B 1. 5.4
MAHHOTO TIPAIIOXEHMS.

5.1.4.1. Ecoay waMepHTeIbHOE CeYeHHe HEJNOCIVIIHO, TO ISl M3MEPeHNs TeMIEpaTyp HCHONb3VIOT yeTpoiicTsa
s 0TOOpa, PACIIONOKEHHEIE BHYTPH BOIOBONA, KOTOPHIH MOXKET OBITh 3ATONHEH OJHOCTRIO WITH JaCTHIHO.

Taxoe yorpolicTB0 COCTONT M3 HBYX W Gonee TpyDd, KOTOPHIE COOMPAOT OTHEBHEBIE PACXONbI, TIOCTYIAKINNE 13
HECKOJIBKIIX OTBEPCTHI, PACIIONIOKEHHBIX HA PABHELX PACCTOSHILIX IPYr OT APYyra BOOJL Kaxnoi TpyOsl. YerpoRcIso
HOIDKHO HaBaTh 000COONEHHBIN PACKO FITH, JIYYIIE, OTIENbHEI pacxon Mo Kaxknod tpyoe Wit nonyyeHus HAQOpMAni
O pacripesee i IHEPII.

IIpa nprMeHERHH 3TOr0 VCTPOcTBA HeoOXOMHMO COBITIONATE CIEAYIONINE YCIOBH:

- IMAMETP OTBEPCTHIT AOMKeH OLITH MANBIM TI0 CPABHEHUIO ¢ THAMETPOM TPYOHI (MOPAI0K pasMepos: 7 MM — 18
oTeepcTUli ¥ MUHHMYM 30 MM — 101 TPYO);

- COEAVHWTENLHBIE TPYOKM JOKHEL OBITE OTHOCHTENBHO OCIBINOIO AMAMETPA H UMETH [JAAKIE CTEHKH;

- COSHMHUTENBHEBIE TPYOKN JUIS UCKITIOUE HIA TETUI000OMEHA NOIKHEL ObITh IIOKPBITHL H30JIHPYIOIUM MATEPHAIIOM
YUTH BOASIHOW PyDAaIKoi W3 OCHOBHOIO MOTOKA, 0COGEHHO TPH NMPOXOKAEHWH Yepe3 GEeTOHHbBIE CTEHKH;

- NMpOOHBIA pacxo AOIKEH PEryIHpPOBATHCS CTIEUANBHBIM YCTPOIICTBOM Ha BBIXOZE M3 TPYO M pacxo7 J0mXeH
VCTAHABIMBATECH ONMIKUM K 3HAYCHHIO, PACCIHTAHHOMY 110 Qopmye

g = Vid,

THe v — CpedHsist CKOPOCTh IOTOKA B M3MEPHTETHHOM CEUEHIIN;
i — KOJIMYECTBO OTBEPCTHIl B TPYOKaX;
A — Nmnomane monepevHOTo CeYeHMA OTBEPCTHS.

Jns CHIDKCHTA TeIDTo06GMEra 10 TIPEHeGPEesKIMO MABIX 3HAYCHITI pacxoy NoJpKeH Goirh okorno 0,005 wm?/c.

Ecnu pazngane 3navenvii KT, BRIYHCTEHHOE IO TIOKA3aHWAM B IBYX JTIOOBIX TOUKAX (COOTBETCTBYIOINIIX ABYM
PA3HBIM TPYGaM), TpeBbIAcT XOTs 651 1,5 %, To HeOBXOOMMO MOCTYIUTh, KAK YKA32HO B 1. 3.4 JAHHOTO NPHIOKEH .

5.2, Tlpw KaskmoM M3MepPeH i BCeX BETHIIH, HeoOXOMMMbIX [T onpenerers rrapasimdeckoro KITI rempo-
MALIHEL, CIEAYeT MPOBOIHTL HECKOILKO HACNIONEHNH, BEIIONHAEMEX YePE3 PABHBIE MPOMEKYTKH BPEMEHH B X0ze
M3MEPEHW, TTPHYeM KONMWYeCTRO HAOTIONEHHA CHIIBHO 3aBHCHUT OT CTACHILHOCTH H3MEPSEMBIX BETHIWH (MpHMepHO
ot 5 no 10 nabmoaeHwit).

5.3. Kakoii-nmi6o npUToK BCIIOMOTIATeIBHOIO pacxoma mexay cevermsyy ga CBJI u CHJ \e gqonyckaeTcsi, eci
TEPEMEIFTBANTE TON BOIBI ¥ TITABHONO PACXOa MOKET OBIThH HEMOTHLIM.

B kasknom ciryuae, KOrga BCIOMOIATEILHEIE PACXOLBI JODABIBIIOTCS HITH OTOHPAIOTCS MEKIY H3MEPWTEIBH BIMI
cevermami Ha CBIL v CHJL (ranpisep npoTedka depes VIUIOTHEHIS, e MONafaionas B DIABHLI pacxom), TODKHbL
GBITE CACTAHBI CISITHATBHBIE H3MEPHTETBLHBIC YCTPORCTRA TS 6aTaHCa MOIITHOCTH (CM. TIpuno)eHue 18), aTo8b MOXHO
OLUTO BEMHCINTE F,, KAK VKA3AHO B pasd. 2 JAHHOIO HMPFIOKEHI.

Ecrn cegermst wa CHJ rampoManmiHpl PACIONATAIOTCS O9eHb OH3K0 K BEHTHIAMOHHOMY KAHATY SIEKTPH-
YECKOTO TEHEPATOPd, TO TOBEPOTHLIE MAMEPEHIS TeMIEPATYPEL NOKHEL OLITh clenansl 8 12 Toukax. CTeHKa qOMBKHA
OBITh M3OMHPOBANA, ECTH HMEOTCA OTKIOHeHus nopsoka 0,5 % KIIA, ykasbiBarolide Ha $SBHO BBIPAKEHHBI
TIONMOKWTENLHBIA TPATUEHT TEMTIEPATYPHI MEXKIY [IEHTPOM CEUYEHUA W CTEHKOH, 061eil 1na 0b0MX MOTOKOB.

5.4. HsmepeHns TEpMOAMHAMIUECKHM METOOOM HE I[POBOLAT IPH HEONArOIPHATHBIX VCIOBHSX, TAKNUX KAK
HEOIHOPONHOE PACHPENEISHIE TEMISPATYP MITH CKOPOCTEN B HAMEPHUTENLHBIX CEISHIAX, AEYCTONTHBOCTE TEMIEPATYD
W T. 1., KOTOPBIE MOTYT BO3HHKHYTh Ha HEKOTOPHIX pexumax pabotol. Ha Takwmx pexumax ana onpenenerna KIIJT
pacxomn ONpeneTsaeTcs HHASKCHBIM METOTOM (CM. TIPHITOXEHTE 14) ¢ HCITONL30BAHMEM 3HAYCHIN pacxona, oIyIe HHBIX
TEPMOAMHAMITYECKIM METOIOM TIPH ONaroTpPUATHEIX PEXUMAX.
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6. IToupasku

6.1. B HexoTOpHIX CIVIAAX B YPABHEHIE 110 II. 2.2 HACTOSINErO IPHIOXEHNA IOJDKHBL OBITh BBENEHEL ITOIIPABKL.

6.2. MaMepenusd BHIMONHSIOT B Te nepuoasl, korna sogoson (Ha CBJ] Typ6ounbot w wa CHJM wacoca, ecnu
CYINECTBYET), HE TOABEPXEH CHIBHOMY COTHEYHOMY OCBEIIEHHIO. BTOPHYHEBIC MPHUTOKH NOTXKHBI OBITE HCKITIOYCHBL
Ecau BOfOBOA, MUTAET HECKOTHKO THAPOMAIMH, TO MOIIHOCTh THAPOMAINNH, He TPOXOAAIINX HCTIBITAHHS, JOKHA
MOAAEP]KMBATHCA TTOCTOSHHOM.

Heo6xo Mo KOHTPOIMPOBATE M3MEHEH e TeMIIEPATYPLI BOARL BCIi MeiieHHoe o HelpepriBHOe W3MeHEH e
TEMITEPATYPHI MPOHCXOANT CO cKopocThio Meree 0,005 °*C/MUH B TedeHWe OHOTO M3MEPEeHIA, TO J0KHA OBIThH BRECHA
nonpaska K £ Ha M3MeHeHHe TeMIlepaTyphl AT /At B rpanycax Kenbeina B cexyHay (3£,), KOTOPYIO PACCIHTHIBAIOT
o opmMyIam:

- 1A TYpPOWH

_ AT
SEm :CPE (ta — tqu tb);

- I HACOCOB

_ AT
oF, =c,—

par ot fu— o)

rae ta — BpcMA IPOXOXACHWS BOOBL YEPE3 MAMMUMHY MEXKAY H3MCPUTCIBHBIMH CEYCHUAMIL, C,
f, — BpeMs NpOXOXNEHHS BOOLI OT TOYKM 0T60pa B CCUCHIIT Ha CBH 00 COOTBETCTBYHOIICIO H3MEPHTEIIEHOIO

cocypa, c;

f, — BpeMsI IIPOXOKACHUA BOABI OT TOUKM oTbopa B cevenmit Ha CHJI 10 cOOTBETCTBYIOIErO H3MEPHTENEHOIO
cocyna, c;

¢, — YVICIbHAA TEILTOEMKOCTh BOAEI, “C.

6.3. TennoodmeH Mexy [IABHBIM HOTOKOM Y€pe3 THAPOMAINHHY H OKpyKAOmed cpesoi

6.3.1. Temroobmer gepes OETOHHbIE M KAMEHHbIE CTEHKH IPEHeBPexRIMO MAJl, TOSTOMY VIHTBIBASTCS TOMBKO
TEIUIOOOMEH Yepes METAUTHIeCKIE CTEHKI. [IId VIeTa TeIUioo0Mera ¢ CYXIM BO3IYXOM BBONSAT CIEIVIONIVIO [TOMPABKY
(8E,), paccunTannyio 1o gopmyne

1
8E =+
& {p Q)1
e P, — oGMeHIBaEMAs MOLIHOCTS, BT/(M2"C);
{p(); — MaccoBELl pacxo/ BOIEL, krc— L,

Ha ocHOBAHWH OMBITHBIX JAHHEX P,,, MpHAEMaeM pasroii 10 Br/(m? - *C)~L.
A — TIIOMEAAE TOBEPXHOCTH TEMUIOOOMERA, M2;

T, — TeMmepaTypa OKpyx)aiomero sosnyxa, “C,

T, — Temneparypa Boabl B TYpOuHe i Hacoce, "C.

JHAK «t» I TYPOHH, 3HAK «—» I HACOCOSE.

Bosmoxubii 3¢dekT KOHASHCAITMH M3 OKPYKAIIEr0 BO3AYXA HA MOBEPXHOCTAX THAPOMAIMHEL TOXE JOKEH
VIUTHBATECA. TIpH 3HAYNTENBHOR KOHACHCAIINN YBEIHYeHHe TernnoobMerna (Ha mpakTike He Gonee wem Ha 400 %)
TOKHO JTHGO PACCYWTHIBATECH C YIETOM BIAXHOCTH BO3Ayxa, b0 3¢deKTHBHO TOJABIATECS AOMOTHHTESIBHON
TEIIIOBOI H30JIALNENH METAJUIMIECKIX TOBEPXHOCTEH 3 KPAHUPYIOMAME PYCAIIKAM .

Brrstrie KOHIEHCALMN ¢ JOCTATOYHOM TOYHOCTRI0 MOKHO YIECTh IIyTEM YBEHISHIL MONpasKy 8F, , paccyn-

TAHHOH IO MPUBEICHHON BHIIIe GOPMYIIe, MPOMOPIHOHANTEHO Ko3(MGhHIHEHTY W, pacCIHTaHHOMY M0 GopmMyie

1
V=T Tkoaie

AP (T, —T,),

a W

rae Al — pasHOCTh IHTANBITHI, JIx/Kr;
X — pPa3HOCTh CONEPIKAHIIT BOAGI B BO3LYXE, KI/KL;
k = 2,49-106 Ix/xr.
3HAUEHIA SHTANLIINN M COREPKAHIE BOLEI LTS OTIpeeieHIst Aj 1 X HAXOLAT 10 HOpMaANBLHON nguarpamse Momse
I BIIAXHOIO BO3OYXA NP YCJIOBHSAX, COOTBETCTBYHOIIIX:
- COCTOSIHHIO OKPYXAKIIEro BO3Lyxa BOMI3N TYPOHHEL,
- COCTOSIHHIO HACHILEHIS [IPH TeMIIEPaType, PaBHOI TemriepaTtype MeTaITIecKiX IOBepXHOCTe .
6.3.2. Eciu BOAHBIH W BO3AYUIHBIA MOTOKH TEPEMEIMBAOTCA (A3PAanu), AOKHA BBOAWTHCH CIEMYIONIAA
MOMNPARKA K MEXAHHYeCKOoit sneprin (8F, ), paccunTanHas 1o dopmyne

pa ’ Qa
8k, = im [Cpa(Ta — Typ) + r (o — opg)] .

* B tdopMmyne 3HAK «T» COOTBETCTBYET TYPOMHE, 3HAK «—% — HACOCY.
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roe @, — OOBeMHBI pacxon BO3IYXa, M3 /c;
Cpg — VIENLHAS TETTOEMKOCTD BO3IYXA HPH TIOCTOSIHOM JABICHITIL, Jxxr— LKL
T, — Temneparypa BAysaemoro sosoyxa, “C;
T, — Temneparypa BOIbL B H3MepUTeIbHOM cevery 20, °C;
¥ — CKPBITAs TEIJIOTA [apoodpa3oBaniid Ipy HopManbroM aTMocdeprom mapnern, JIK/Kr;
Oy — OTHOINEHNAE MEXIY MACCAMIL IAPA ¥ BO3IYXA B TOUKE BIVEA;

0ty — OTHOIIEHWE MEXTY MACCAMM TAPA M BO3AYXa B cedennn 20;
pQ — MAccOBLIT pacxon BoxLL, Krc L.
Eenn nipurtars p, = 1,3 kr/m>, Cpe = 1000 T K~ Lxr—L, p = 1000 xr/m, r = 2,4.10% Isk/kr, TO HpIBEICHTias
BHIIIE OPMYIIA TIPIMET BILIT:

1 1

——_-— — . 103 —
P 273,161 T [350p,(T, — Typ) + 345 - 10°(ep, 7, P, TZD)]’

m

2,
oF =ia

rie p,q — HOPMaNbHOE aTMOCQepHOe NABNeHIE, PABHOES 10°, IIa;
£ — OTHOCHTENBHASA BIAXHOCTH BO3AYXA (KaK JecaATHIHAS ApOGh, 4 He TPOIEHTH);
P, ¢ — HABNEHHE HACBILEHHOIO rapa npu Temneparype T, Ila.
TTa

6.3.3. B ciyaae 0OMeHOB ¢ 0BMACTSIMI CIOKOITHOM BBl (HAIIPHMEpP KOIA HeCKOJIBKO TYpOMH MOJAIT Pacxox
B OO0t OTBONSAIHIT KAHAN) B ITHX OONACTAX YCTAHABIHBAIOTCA PAIEITHTENBHEIS TePErOPOIKH, TPEeIOTBPATAIONIIE
NepeMellBAHNE [IOTOKA ¢ OONMACTAMM CTOAYEH] BOAKL, TAE TEMIIEPATYPA MOIKET OBITE OTIHMYHON OT TeMIeparyphl
TEKYIUEH BOIBL

0.4. F3MepeHns He MOTYT CYHTATECH AOCTOBEPHBIMHE, €CITH:

- MONPagKa, 00YCIOBIEHHAS TEI00OMEHOM MEXY BOJOM B cHcTeMe TPoGooToopa (0T M3MEPHUTEIEHOTO Ceue IS
Ha CHJL yorr CB/I) n okpyxaromedt cpenoit (cw. 1w 4.1, gepr. 75) coctanser 1 % F, wmu Gonee; a B caygae orbopa
¢ moMomei Tpy6 (o m. 3.1.4.1) monpaeka coctasnser 1,5 % E,, vnn Gonee;

- apr(MeTHIECKas CYMMA TIONPABOK, BBEITHCICHHBX COracHo mm. 6.2 ¥ 6.3.]1 HACTOAIIEro MpPHIOKEHHS,
coctamsier 2 % E,, u Oonee.

7. IlorpemHoCcTs HIMEPEHHA

7.1. Tlomuas morpemHocts KT ( j%) TOTYYAeTCA KAK KBAAPATHLIN KOPEHD U3 CYMMBI KBANPATOB CTYYANHEIX W
CHCTEMATHIECKIX IIOIPEIIHOCTE TACIITE 1 3HaMeHaTe s B sopaskerriax mia KT, pammer B rproroskerin 1 (. 10).
AP

Ilpenebdperas aneHOM (P_h : Em), MOTVIIM
m

fo = Uy P )

CucreMaTHyecKie TOTPEHOCTH g U f7 TPOAHANM3NPOBAHBL B IPHIOKEHHH 16, riae Takke TPHBEACH NMPUMED
"

pacuerta. g onpenenenus E, CHCTEMaTHYeCKas MOIPEITHOCTD H3MEPEHIS Pa3HOCTH TeMieparyp AT cymecTsyeT Bo
BCEX METOLAX (IPSIMOM CIIOCODE M Croco0e TACTHIAOr0 pacimperyis). OxinaesMoe 3HaTeHIe STOH HOrpeHOCTH TP
HOPMATBbHEIX YCTOBUAX GyaeT HaxoguThesd B npenenax +0,001 °C.

TIprHUMAKOT, 9T0 OTHOCHTEIBHBIE CHCTEMATHYECKIE NOTPEIIHOCTH IO PABOK BCICACTBIE BTOPUYHOCTI SBICHHI
nmeroT nopanok 20 %. CucreMaTnyecKad MOTPENIHOCTh W3-33 OTCYTCTBUA WCCNENOBAHMA PACTIPEASTEHNS 3HEPTHH
MOXET JOCTUTATH CAEAYIONNX 3HAYEHWA:

- aa CBJT: y Typbunst mo = 0,2 %, v wacoca mo + 0,6 % yaenbHONH MeXaHWIecKOH SHePriH;

- #a CH/I: Typbun 1o * 0,6 %, v Hacoca Ao + 0,4 % yaensHOA MexaHHYeCcKOH SHeprim.
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HPHIOXKEHHE 16

Peromendyemoe

ONPEAEJIEHWE CUCTEMATHYECKHX MOTPENTHOCTEH IMTPH U3MEPEHH SIX

1. Marroe MPHIOKEHNE WCIONB3YETCA UIA ONEHKH CHCTEMATHIECKHMX ITOTPENTHOCTe!l P NOBEPATETHHOIT
BepoATHOCTH 95 % B 3aBHCHMOCTH OT MPHMEHSISMOTO METOJa W3MEPEHHS W WCIOITH30BAHHON WM3MEPHTETHHOIT
ATTTAPATYPHL.

Vkazanreie B 1200, 22 CHCTEMATHYECKHE OTPENTHOCTH OTHOCATCS K W3MEPEHHAM, BHITTONHEHHBIM OIMBITHBIM
MEPCOHAIOM C WCIONB30BAHIEM [IPUOOPOB BRICOKON TOUROCTH ¥ B COOTBETCTBIN ¢ HACTOSIMM CTAHNAPTOM.
DaKTHIeCKIe BEHTHAR CHCTEMATHISCKIX TOTPEROCTE (KAK i BEIHTHABL CIYIaHEN MOrPENIHOCTell) 3aBHCAT OT
MHOTHX (hakTopoB. BIUSHHES HEKOTOPHIX M3 HIX MOXET OBITH OIEHEHO TONBKO M0 OKOHYAHWH HMCITHITAHIS.

Tadbnwmoma 22

I/IHTGpBaJ'I BOIMOXHBIX S}I;igfﬂaﬁcﬁsrﬁﬁggﬂ
MSTO)I H3MCPCHILA SHAYEHITT CHICTEMATIMECKIIX
[OTPELTHOCTEH TIPH COGMIONCHITT DA
IPOBEOEHIA HICIILBITAHMIL
1. OTHOCHTENBHAA CHCTEMATHYECKAA HOIPEMHOCTD HIMEPEHHS
pacxona fQ
THAPOMETPINIECKIE BEPTVIIIKH:
- B 3AMKHYTBIX BOIOBOIAX Or+1,0 % no=xl.5% +13%
- B BOOONPHEMHANKAX ¢ KOHCOMTATEHBIM COIUIOM Or+1,0 % no+2,0% 1,3 %
- B BOJONIPHeMANKAX Oe3 cormna Or*£1,2%1012,0% + 1.8 %
B OTKpHITHIX KAHANAX C MPSIMOYTOIBHBIM CegeHueM Or*1,2 % mo 12,0 % +1,5%
- B OTKPLITAIX KAHANAX ¢ TPANEHSHNATBHEIM CETCHIeM Orxl14 %mo23% +20%
Crangaptasie Tpydkn IIMTo B 3aMKHYTEIX BOLOBOLAX Or+1,5%no+2,5% +2,0%
MeToa THAPaBIMYecKOro yaapa Or+15%m023% + 1.7 %
Metozn metox:
- MO BPEMEFH TTPOX0XK/IE IS Or*£1,0% 10+1,5% +1.3%
- 110 Pa3baBIIEHIID Or+1,0 % no+2,0 % +15%
Bopocnue ¢ ocTpoit KPOMKOIT Or = 1,7 % mo £3,0 % +24%
CTanmapTHbe CYXAIOIye YeTpoiicTRa:
nuadparMel WIH KIACCHYeCKie TpyOosl BeHTYypH C© JIHTHIM
xordyzopom bes MexaHmIeckoi 0bpaboTki Or£1,0 % mo 1,5 % +1,3%
IIpoune yerpoiicTea Or+1,5%no2,0% +1,7 %
QO0ObeMHBIT MeTOL Or+1,0 % no+2,0 % +15%
2. ABcomoTHas CHCTEMATHYECKAA NOIPENIHOCTE €, HIMEPeHus
YPOBHA CBOGOIHOH MOBEPXHOCTH BOIBI™
Hronpuareie win oOpaTHEIE IIYIIED Ot £ 0,002 go £ 0,01 M 0,005 m
IlonnaskoBeie YpOBHEMEPEI Ot = 0,005 go £ 0,015 mm 0,0l m
Bapbotep co cxaThIM BO3TYXOM Or £ 0,005 00+ 0,15 ™ + 0,01 m
IInacTrHYAaTHIE YPOBHEMEPBL OT+0,01 o + 0,04 m 10,02 m
Henonsitkinie TAHETKI Ot £ 0,01 1o = 0,04 M +0,02 M
TorpysKHble SATIRKI TABIIC HIGT t(or2po6)103Z ** +3103 Z
3. AGCONOTHAA CHCTEMATHYECKAA NOTPEMHOCTE €, H3IMEPeHHs
JaBJaeHna™**
PryTHEIE MAHOMETPHI Ot + 100 mo + 500 Tla + 200 TIa
Bosgvinro-poasHbie MAHOMETPBL Otz 10 g0 = 50 Ila t201Ila
I py30BEIE MAHOMETPHL + (o 1 mo 3)-1073p £ 1073
TIpy*XHHHbIE MAHOMETPHI + (ot 2 no 10)10 3p, .5 +510 3p, .
JaTauKn maBIeHIS + (ot 2 10 6)-10 3p, +310 3p,
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IIpodoancenie matin. 22

Hawubosnee sepogrioe
3HAYEHIE TIOTPELHOCTH
OpH COGMIOOEHII IIPABIUT
[POBEHCHITT HCIIRITAHIIT

HHTeppam BOSMOXHEIX
Meron nsMeperws SHAYEHI CHCTEMATIIECKITN
TIOTPEITHOCTEE

4. OTHOCHTENBHAA CHCTEMATHYECKAA HOrpemHoCcTh HIMEPEeHHA

MomuocTH fp
Tlo m3Mepe M 3IeKTP H9eCKOI MOIIHOCTH FeHePaTOpa HIH

IMBHTATENS TEPEMENHOro TOKA Or+05%pno+1,0% +0,7 %
Ilo wamMeperisy KPYTIIEro MOMENTA HA BANY ¥ YACTOTHL

BpaIeHHs Or+08% mo=+1,3% +1,0 %

5. OTHOCHTENBHAA CHCTEMATHYECKAS NOTPEIMHOCTE HAMEPEHUA
YACTOTHI BPAIICHAA f,

Taxomerp Or+0,2 % mo=+0,4 % +0,25 %

DNeKTPOHHBIA CYETYHK W APYTHE TOYHbIE MPHOOPHI + 0,2 % u meHee +0,1%

6. ADCOIOTHAA CHCTEMATHYCCKAA IIOIPEIIHOCTE €p W €,q
HMIMEPEHNA TEMIEPATYPHL

HMamepenvie abcomoTHON TeMueparypbl T TepMOMETPOM Or+t0300+1,0K +0,5K

Hamepenne paznoctn temmeparyp AT nuddepeHInaTbHBIM
TEPMOMETPOM (TEPMOIHHAMITIECKII MeTO) - 0,001 K

7. OTHOCHTEIILHBIE CHCTEMATHYECKAE HOIPEMHOCTH TAGIHY-
HBIX 3HAYEHHIT CBOMCTB BOJBL fp, S fcp

Ilnotroets p — +0,1%
HMzotepmudeckitii KozgqhHIIHEHT @ — +0,2%
VienpHas TeII0eMKOCTh Cp — +0,5%
8. OTHoCHTENBHAA CHCTEMATHYECKAA MOTPEMIHOCTH YCKOPEHHA

CILIBI TAKECTH f, 01 0% mo+0,1% TIpeHebpeknmMo Mana

* 3HaYeHWs TIPUBEACHBI A1A YCIOBHI CIOKOHHON BOABI M ckopocTeit menee 1,5 m/c.
** 3neck £ — TIpefen M3MepeHis nproopa.

o IHAYEHHA TPHBENEHBI JUTH YCTAHOBHBIIErOCA MOTOKA. TTOrpeiiiHocTi ONPENeNenust YPOBHS PACTIONOKEHHS
NpuGopa HE YITEHBI.

*4 3pece p,,, — MpPeleN H3MepeHis prbopa.

3Hagenna morpeHOCTE i, YKA3aHHbIE B TA0M. 22, MONy4eHbl HA OCHOBAHWH aHATTUTHYECKOH OEHKH BO3MOXKHEIX
OIIAO0K W PE3YIETATOB OTPAHNIESHHOIO WHCIA VCIHITAHN, BEIMONHEHHBX ¢ MCHIOIL30BAHIEM PAIIUHBIX METONOB
MI3MEPEHIT.

CricreMaTiaeckiie [LOIPeNIHOCTH [, fEm o fn BEIIVICIISAIOT YEPE3 CHCTEMATHIECKIE TIOTPEIIHOCTH OIPEne/IeHITsL

WCXONHBIX BEHTMH (NABNEHNA, CBOICTE BOIBI, TEMIEPATVP, CPEHANX CKOpocTel, ypoprell ¥ nompapsok). Mi-3a
HANMY WS PATHYHBIX BAPUAHTOB M3MepeHnst En E, HEBO3MOXHO AaTh 061ne GOPMYIbL A pacyeTa fp 1 fp . SHAUeHMs!
1

CUCTEMATHYECKIX INOTPeIHOCTed f7, fp 1 ]% 3ABHCAT OT HCIIOIB3VEMON AIlIapaTyphl W ee yeTaHOBKH. OT yoensHoit
m

THAPABIHISCKOR SHEPritl H VOB CTARIINK 3ABHCHT BRIOOP armaparypel. B nprmMepe 1 nprsenes mopsagox pacaera
norpemuoct fp = + 0,21 % s yoenerodi speprinn Boger 1047 Jx/kr.
B npumepe 2 — fp =1 0,74 % s ynenproii sweprin sogsr 3000 Lx/kr.
i3

IIpn MEHBIINX yAETLHBIX 3HEPIHAX BOALL CIEAYET OXKUAATL OOIBINETO 3HAYEHHA [TOIPEIIHOCTH, HAPHMED ff =
==+0,6 % npn £ = 100 x/xr smecto fp =+ 0,21 % npu F = 1047 Tx/xr.

TIpunvep 1. PacaeT MOrpeirHocTi ONpeneIens yuerpHol sreprin sonel 1 KITI.

TIpumMewm, 9TO HA CPEIHEHATIOPHON THAPOCTAHIIIH (CM. 4epT. 8) NPHUMEHSIOT CACSAYIONIE METOIBI H3MePEHHI:

1) pacxom H3MepsOT ¢ HOMOIUBK TYPOMHHEIX PACXOOOMEPOB B HATIOPHOM Tpyoomporode. CHCTEMATHYECKAS
MOTPEITHOCTL HaMepenrs — + 1,2 %;

2) ymenwpHas sHeprus Bogel Ha CBJ M3MepeHHs [JABIEHWSA BHITIONHAOT ¢ TMOMOIIBIY TPY30TOPIIHEBOTO
marnomerpa; Ha CHII ypoesers HIDKHEero Obeda H3MepSIOT BEPTHKATbHBIMH HEeITOMBIDKHEIMK JIHHEH KAMIL,

B stom ciyaae yaenbHyIO Heprio oAbl (F) paccarnThBaoT mo dopmyie

’

Py 1
E = ?+g(zl,—z2,)+5(v%—v%).
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Ecnmn e, — abconroTHAs CHCTEMATHYECKAS IIOTPEIIHOCTL BEMYHHBL X, TO OTHOCHTENbHAS CHCTEMATHIECKAS
MOTPENTHOCTE GyIeT

OTHOCHTEBEYIO0 CHCTEMATHIECKYIO [OIPEIIHOCTE VUENbHOT SAEPTIA BOLEL (f5) PACCIHTHIBAIOT 10 (opMyIe

[(epr/P 1P+ (g P+ (g )P+ (0,207 + (629071 7

¢y

fE - fz 1 s

PP+ gl — z2/)+5(V%fV%)

€CITH TIPHHSTO, YTO
pp = 10,5.10° Tla; ];1, =102 %;
= 2w » =+ 0,01 Mm;
= 4 M, 652’ =+ 0,03 m;
v, = 6 m/c; ﬁ’l =+ 1,2 %,;
vy = 1,5 m/c; j;2=i 1,2 %
H 4TO TOrPELTHOCTSIMA P M ¢ MOXIHO IpeHe6pedn, To
Py 10,5105 .2
= = = :
€p,./p 5 ey 103 100 + 2,1 JIx/Kr;
Ce +9,81.0,01 =+ 0,1 Ix/KT;
Cory = +9,81.0,03 = £ 0,3 JAx/Kr;
s 1,2
evl/l—vlf;;=i36m=i0,43ﬂ;}1{/]’ﬂ",
1
£oo225. 221003 Tk
&ln=Vily, TESS Tpp - T Y ;
2,12+ (0,1)2+ (0,3)2 + (0,43)% + (0,03) 2,17
fo= = =357 = £0,002L.

1050 + 9,81(2 — 4) +% (36 — 2,25)

B namroM cry9ae OTHOCHTENHHAS CHCTEMATHICCKAs TOTPENTAOCTh OMpeNefieHs VIAETbHOW SHEPrHH BOIH
MPaKTHIECKH PABHA CHCTEMATHIECKOH TIOTPENIHOCTH H3MEPEHIS TABIICHIS.

3) MOIHOCTD: OTMpeNeNeHie MEXaHNIeCKOl MOMHOCTH TIPOBOIAT H3MEPEHTEM EKTPIYeCKOH MOMIHOCTH Ha
3aKIMax redeparopa. CHCTeMATHIeCKas MOrPeliHocTs — B mipemenax + 0.7 %.

4) xozhdurHeHT TONE3HOTO ASHCTBHA: CYMMIPYS CTATHCTHICCKY 3HAYSHIS CHCTEMATHISCKIX MOTPenTHoCTe
VICXOLHbBIX BEJIYIH, TIONydaeM CHCTEMATIHIecKyo norpemocts KIIJL arperata ( f):

[
Iy = T“ = 2 [+ T+ 3% = £(0.012) - 2. (0,002 + (0,007)2 - 0,5 = £0,014.

TIpunmep 2. PacaeT IOrperMHoOCTi ONPeIeIeris Ve pHoi Mexanmaeckoii sueprin 1 KITI.

TIpumen, 9TO Fa THOPOCTAHIIAHN (CM. 4epT. 8) ¢ paaraibHo-0ceBOi TypOrmoi Ha mamop 300 M mprMensaoT
CTEYIONIHE METOMBI H3MEPEHHii:

1) yrenpHasa sHeprid oAbl wamepeHus Ha CBJl BHIMOMHAIOT TPY30MOPIIHEBRIM MaHOMeTpoM, a Ha CHJ —
PTYTHBIM MaroMeTpom. OTHOCHTeIBHAS CHCTEMATHYSCKAS TTOTPEIHOCTh M3MEpeHs — B nipegenax + 0,2 %;

2) yrhenapHAA MEXAHWYECKAd SHEPTHA: MPHMEHSIOT TePMOAMHAMMIeCKIH (Tpamoii) meton wamepenuit. Ha CBJL
H3MEPEHHS BEITOIHSIOT B H3MepuTepHom cocvae 17 (cum. aept. 70), NMpHIeM TaBISHHE H3MEPSIOT IPY30MOPIIHEBEHIM
MaHOMETPOM, a TEMIIEPATypy — IIpeoOpasoBarenemM TeMIepaTypel. M3MepHTebHEI COCYN COENHHASAIOT ¢ HAIIOPHBIM
Tp¥OOIIPOBOIOM C IOMOITBIO TEIDION30MHPOBAHAOR TPYOKH ITOJHOTO HATIOpA.

Ha CHI usmepenue NABIEHHS BBHIIOJIHAKT PTYTHBIM ManoMmeTpoM. IIpeoGpa3zosaresb TeMIEpaTyphl BBOIAT
npamo B otok. 06a mpeobpaszoBarens TeMIEPATYPHI NPUCOETMHERBI K Tu(depeHIHATEHOMY TEPMOMETPY. FHEPTHIY
BOZIBI, OTBOIAMMOM M3-T07] KPBIIKH TS YMEHBIIEHHS OCEBOH CHIBI M M3 YIIOTHEHI A, H3MEPAIOT KATOPHMETPHYECKIM
CrmocoGoM ¢ JOCTATOYHOR TOTHOCTHIO.
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VaAENbHYI0 MEXAHITIECKYIO BHEPIAD (F,) paccunTeBaioT o Gopmyne

2
- - 11— Yo
Ly =8 Papst1 — Papsa) + Gl Ty — Top) + =5 + 88y — Zpp) + 8Ly + 8Lp+ 8k,
rie SE,, — HOTEePH SHEPIHY H3-3a TEIUIo00Mera H3MEPHTEIBHbIX YCTPOICTB;

SEp — 9Hepris BOXbI, OTBONWUMOI H3-1101 KPBINIKIL;
SE o — BHEPris BOBI M3 YILTOTHE HMIA.
B aToM cnygae mpemmonaraeTcs, 9T0 TEMIIEPATYPA BOMBL AGCONIOTHO MOCTOSHAA M ITO TEIITO0OMEH ¢ OKPYRAI0-
nieit cpemoii mperebpeskivMo Man. JTs MOCTeyIONIX BEIICTSHIN GopMyna MPHMeT BH:

E,=E, +Ep+ E, +E, +3E,

OTHOCHTENBHYIO CHCTEMATHYECKYIO MOMPENTHOCTL FAETBHON Mexanndeckoll sreprin  f ) pacCYATHIBAIOT MO
m

dopmyne
2 2 2 0,5
e PR R :
P B \OE, T €Ep TR, T R, T %5,
E - = - 9
m E, E,
e e =(ae, P+(ae, P+ [Basgty — Papsn 0= 1%
‘D Pabs11 Pabs2 abs ans a
2 2 2
e =¢” + e’ ,
a @ Tabm & TEMIT
€ o — IOIPEIIHOCTE @ 13-33 HETOTHOCTIH TA0ITHII;
€ o — TOIPENIHOCTD @, CBA3AHHAS C NOTPEIIHOCTEIO ONPEIEEHI abCOJIIOTHOMH TeMIIePaTypEL
2 - 2 2 2 2
er =(c, e + (T, — Thype_]“+ex +e
Bp = (G ey — 1) [Ty ) cp] B0 "B

rne

2 2 2

e- =e> o tel :
Cp CPTE. 1 CPTE:MI[
e_ — TOTPENTHOCT ¢, W3-32 HEeTOYHOCTH TaOMHIT;
cpTaﬁn P
— eny — TOTPEIIHOCTD €, CBA3AHHAT ¢ HETOTHOCTBIO OTPEIEIE I aOCOIFOTHOR TeMITepaTypEL;
P

eEm 41 eEzD — IOTrpEIAOCTH, CBA3AHHEIC ¢ HEPABHOMCPHOCTRIO PACIIPEACTICHITA SHCPIHE 110 CCYCHIIAM IIOTOKA.
€5, = (e, g e, Pl fy P f, P
G =G e Prg e,
"%Em = egEm + “%EB + ‘%EGl-

IIpumem cneayiomye 3HAYSHUS W3MEPAEMBIX BEIHYHH H UX MOTPEIIHOCTEH:

Pops1y — 28107 1la; oy — £ 015 %
Papo = 210° Tla; € g =+ 200 Tla;
AT =T, — Ty, =0,05°C; e,7 =+ 0,001 °C;
v = L3 m/c fV“ =+5%,;

vag = 1 M/ e = + 0,01 m;

Z = 232 wm; e, +0,02 m;

20 = 248 m; fvm =+ 35 %,;
T=10"C; f, =+05°C.

20

p=1,5Tla;
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B pesynpraTe pacuera HOTVIHM CISIVIONNE 3HAYEHHS BEIHYHH @ W ¢, W HX IOTPeIHOCTelq:

7
-_ T o R _ .
a= 097355107 m’/Kr; faraan +0,2 %;
e =+ 0,00185-10—3 a3 /xr;
_ a TEMIL
¢y = 4185,5 JIx/(kr-°C); prTaﬁﬂ =+0,5%,;
@ even =+0,5 Ix/xr°C;

e_=+ 0,00269.103 w3 xr;

e_ =+ 20,93 Tx/xr C.
€p

W nanee MOTY4YHM JHAYCHWA YACTbHDBIX SHﬂpFI/Iﬁ n X ]'[OI‘[Z)EH_[HOCTCI‘/JIZ

- _ . S .
SEM 10 Ik /kr; fSEm + 20 %;
SEB = 25 JIx/KT; fSEB =+20%;
6, =—1 ; =+ 20 %.

5, = | TR/ fir,, %

ITorpemnocTii, CBA3aNNbE ¢ HEPABHOMEPHOCTHIO PACTIPENETEHIS HHEPII M0 CEYEHIAM TOTOKA!
HAaCBll —ep =+02%E,;
10

Ha CHJI — ep — % 0,6 % E,.
CrenoBaTebHO,

E, = 0,97355.1073.(28 — 2).10% + 4185.0,5 + (1,32 — 1,0)/2 + 9,81(252 — 248) — 10 — 25 — 1 = 2744,1 JTx/xr.
TlorperHoCTs M3MEPeHHS JABIEHIA:

€ =+ 2810730,0015 = + 4200 Ila
absll

W CACA0OBATCNBHO
@e,  =+0,9735510734200 = + 4,09 JTx/x;
_ Pabsi1

a - epupap = +0,97355:1073.200 = + 0,19 Jix/xr;
€ (Papstt — Papgo) = * 0,00269-1073.26.10° = + 6,99 Jox/xr;

ep =+ (4,092 + 0,19 + 6,99%)%5 = + 8,10 JIx/xr.
P

[NorpenHocTs TeIIOBOH COCTABNAIOWIET YIENbHON SHEPriH:
[ e —qp —F 4185,5-0,001 = + 4,19 Ix/Kr;
(11— Tag) - €, =+ 20,93:0,05 = £ 1,05 Jb/sc;
g, = + 2744,1.0,022 = + 5,49 JIx/xT;
g + 2744,1.0,006 = £ 16,46 Ix/Kr;

ep, == (4,192 + 2,052 + 5,492 + 5,492 + 16,4615 = + 17,88 Ik /x.
HOFpCHIHOCTB KHHETHIECKON COCTABIAIONIeI:
Vi f,,, =+ 1.3%0,05 =+ 0,08 Jix/kT;
Vig ' frpy =+ 120,05 = £ 0,05 [ix/xcr;
ep =+ (0,082 + 0,05%)%3 = + 0,09 Mx/xr.
E,
v
HOFpCH.[HOCTb OINPEACICHNA DHCPINY MOJMOXKCHMA!
g 9511 =+9,81.0,01 =+ 0,10 Tx/xr;
£ e, = +9,81.0,02 = + 0,20 JIx/xT;
ep =+ (0,10 + 0,20)2 = + 0,22 Jix/kr.
Z
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HOTpGIlIHOCTB OIIPEOCNEHIIA MMOIIPaBoK:
E,, = +10.0,2 = + 2,00 JIx /KkT;
“’SEB =+ 25.0,2 = + 5,00 JIx/Kr;
ABEGI =+ 1.0,2 =+ 0,20 Tx/xr;
esp =+ (2,002 + 3,002 + 020905 = + 5,39 JIx/xr.
"
CrcreMaTHYeCKAS TOTPENIHOCTL M3MEPEHHS YAETBHON MeXaHdecKod sHeprun F, — fp cocTaBuT
i
- (8,102 + 17,882 + 0,092 + 0,222 + 5,39205 20,36
Ey = = 27441 = 27441
=+
fp, =+0.74 %.

B nannom CclIy4ae CHCTEMATHYECKAs IIOTPElIHOCTE YACHIBHON MEXaHIYeCKOH 3SHEPriHy NpakTHYecKW paBHA
CHCTEMATHYECKOM TNOrperHOCTH M3MCPCHWA TCMIICPATYPbL.

3) KosddumpmeHT MonesHoro neficTeis: CYMMUPYS CTATHCTHTECKH 3HAYSHIS CHCTEMATIHIECKIIX IOTPEIIHoCTeH
VICXOZHBIX BEJHYIH, HOMYHM CHCTEMATHYCCKYIo orpemrocts KT — fi:

€.
fy= = E R E )Y =1 (0,022 + 074905 =+ 0,77 %.
m

HPHIOXFEHHE 17
Pexomendyemoe

ONPEJIETEHWUE TIOMPABKM TS OTHO®AZHOM U3MEPUTEJILHOH CHCTEMBI ITPH U3MEPEHHH
MIEKTPUYECKOH MOIITHOCTH

OTHOCHUTETBHYIO MOTPABKY U1 M3MEPHTENBHON CHCTEMBI (€) PACCIHTHIBAIOT MO QopMyIe

COSPp— COS
e=¢ +e& +te,+—————
W i i »
cos 08
roc &, — OTHOCHUTC/IbHAA IOTIPABKa JJs BATTMETPA MIN IS npcoGpa3OBaTan;

€, — OTHOCHTEJIBHAS HONPaBKa K Ko3dduiueRTy Tparchopmaiii TpancdopMaTopa HAIPSKEHRNST, BRI OIIAS
MONPABKY HA [IOTEPH B IIPOBOAAX, COSIUHAIONINX 3aXKNMEI ¢ H3MEPUTEILHBIMI TIPHOOPAMIT;

£, — OTHOCHTENERAI 1opaska K kosddririerTy rparcdopmarit tpancdopmaropa ToOKa;
$p — PA3HOCTE (A3 MEKIY [EPBITHEIMI BEKTOPAM, Pa;

¢, — PASHOCTEL (43 MEKIY BTOPHUHEIMI BEKTOPAMH, pam,
COS P p— COS
P 5
T — OTHOCHTEJThHAS TIOTIpaBka Ha cupwr das (cMm. gept. 76).
A

Bekropraa amarpamma ogioga3Hoi HIMEPHTENLHOM CHCTEMB
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B aroit dopmyne cosurom das 8, BaTTMETpa HIK MpeoOpa3zosaTess NpeHeGpen.

TIpu & = 5, — &, cobmogaeTed COOTHOIICHHE Py =P+ 3 M, CIemOBATEAbHO,
COSQp—COSQ,  COSQ, c0sd— sing, - sind— cos @,

- oS @, ’

cos @,

TIpuaIMasa § OUeHs MATBIM, MOXKHO TIPHHATL c0s & = 1 u sin § = 4.

CrneaoBaTeIbHO,
COS Op— COS @,

Ccos @,

= —b tgg,

H GOpMYIIa IPHMET BIL:
e=g,+E,+8— 3 tgo,.

IIPHAOXKEHHE 18
Peromendyemoe

BAJTAHC MONITHOCTH W BEIYUCIEHHUE VAEILHOH SHEPTONEPEAAYH ITPU UCITOJL30BAHUHA
TEPMOANHAMWYECKOI'O METO/IA

1. Crygaif, KOrma MMERTCs TIOTEPH PACXOIA BOMEL 4 (MPOTEIKI Jepe3 JIDIOTHEHME HEe BO3BPAIIAIOTCH):

a) TypOura (cm. gepr. 77)
(pO)ie; — (pO)ye; — (PRles = P,

(PO, (pg)
— - J— e =F
AT 00, 7 hoy, BT

(r@, = (O, — (pg), TO

. (pQ)l—(pq)e ) o
! (PO opy, ™

TMOCKOJIBKY

MOACTAaBIIAA (bg) =@, HOTYIUM

(PQ)1

Em = (el — ez) — @(93 — 92)

Tovepn pacxona g B Typduue

1 n| Al 2
r _ ' ]
P
—| (pQe — L —| (pQ)ye;
! Y(oae, 2
Yepr. 77

Crreyst OIIpeeIeHisM IPIUICKEHHs 1, MOXHO CIHTATEL
e —e = E_nuey —ey=E 5 o

E

TOrOa . Em(1 oy ¢Em(3 — 2



C. 104 TOCT 28842—90

6) Hacoc (cm. aept. 78)

(p Q)191 — (PQ)zez + (P(J)es = Pm;
nockonbky (pQ), = (p@); + (pg), TOrga Mo aHANCrHK ¢ TYPOMHOH

E

m

=(e — &) + Dley —

€)= Ep_o T PE,5 o)

Iorepu pacxona ¢ B HACOCE

. ]

o
~—pJ) -8, - S (95)s &,
- - _ i
! fgqi-és g
Yepr. 78

2. Crygaii, Korga ¥MMeeTcda NMPHTOK BOIGL (OXTAXIAIOMAS BOAA M3 MOAIITHIKOB JOOARIAETCS B MPOTOYHLIT
TPAKT MEXIY MAMMHOH 1 maMepHTenbHeiM cegermem ra CHII, mpu 3TOM IpearoIaraeTes IoMHoe MepeMelBanie B

H3MEPHTETHHOM CETeHM).
a) Typouna (cMm. gept. 79)

Jdobasnenne pacxona g B TypouHe

=] - (94!8
1 |-

7 . - A - . 2
I
Frs
@0}; '91 —_— — f?a.{z'gz
7 T ) - ——2
Yept. 79

‘PL
PO i

E =1+ d)e —ey) +

6) Hacoc (cm. aept. 80)

(p e — (p Q)ye, + (PQ)'e;; =P,

Tockonexy (pQ), = (pQ); + (pg), TO Moce nogcta-
HOBKH

(P‘JJ/(PQ)1 = @ moyygaem Em = (91 — ez) + d)(es -
— €,) W, Ipeobpasys, moryaem

Dley —e)) = Dle, — ey — ¢ T o)) =Dle) — &) +

+ Pleg — e)).

Py

Iockoneky ®(ey — ¢) :(an;(CM. MprUIoKeHue 1),
1
TOJTYIaeM
Py
=(l + DE + 2
ml=2 " (p0)

(p Qe — (p e, — (99)93 =P,
Mockoneky (p Q) = (pQ); — (pg), TO MO aHATOrMY ¢ TYPOUHOM MomyYaem

Jobasnenne pacxona § B Hacoce

~ c (ggi€s
| L
——
yz)
‘(_—fQ@ff &2 "‘:_"m“‘— (Qalz'lpz
L )
. _ - _ _ i
4 Z

E =(e — &) — Dley — ey)

m

VUK TIOCJE IPe0OpasoBanist TONyIaeh
Dle; — ey) = Dle] — ey) + Dley — ¢)),
¢ TOACTAHOBKOM P;  monyqaesm
n
PL

o),
PL

E =(1—®)e — &)
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HHOPOPMAIIMOHHBIE JAHHBIE

1. TIVITOTOBIEH U BHECEH Hayuno-npoH3r0JACTREHHLIM 00heTHHEHHEM TI0 HCCJIeIORAHHIO H TIpOeK-
THPORAHMIO AHepTeTHIecKoro odopynorarmua wM. M. H. Tlonsyrora (HITO ITKTH) 1 nipou3BOICTREHHBIM
o0beMAeHHeM «JIeHHATPAICKHIT MeTAIUTHYECKHI 3aRoi»

2. YIBEPKIEH U BBEJIEH B JTEVICTBUE Ilocranosiennem T'ocynapersennoro komutera CCCP no
YIpaRIeHHI0 KAYeCTEOM TIPOAYKITHH H cTanmapraM ot 29.12.90 Ne 3543

C'TanjapT NoATOTORIEH METO0M TIPAMOTO TIPUMEHEHHA MeXIyHApOHbIX cTanaapror MDK 41—63 «Mexk-
IYHAPOIHLIH KO HATYPHBLIX NPHEMOCIATOYHLIX MCNLITAHHI THAPABIHYECKHX Typomm» H MODK 60778
«TepMoauAAMHYECKHI MeTo/ H3MepeHHs npouzBoauTensHocTH (KILT) THapaBmideckux TYpOHH, HACOCOR
ruapoaggymympyiomux I'9C 1 TypboHACOCOB» H MOMHOCTLIO HM COOTBETCTBYET
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