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Meroa u3Mepenus npoussoautensHoctd (KII) ruapasnundeckux TypOHH, HAcOCOB ruapoakkymynupyomux I'9C u ryp6onacocos”
1 TIOJTHOCTBIO UM COOTBETCTBYET

Hacrosumii cTaHzapT pacnpocTpaHsieTcss Ha HEPreTHYeCcKUe THIPaBINYecCKUe TYPOUHBI, aKKyMYJIMPYIOLINE HACOCHI U HACOCHI-
TypOUHBI (Hanee-ruapoManinte), ycranosinenusie Ha TOC u TADC.

CTaHIIapT YCTaHaBJIUBACT IIpaBWJia U METOAblI MPOBEACHUSA HATYPHBIX IIPUEMOYHBIX WCTIBITAHUN JUIL OIIpeACICHUS MOIIHOCTH,
pacxona u KHH Ha YCTaHOBUBIIUXCS PEKHUMaAX, a TAKKEC JaBJICHUSA 1 4aCTOThI BpAallICHUA Ha IEPEXOJHBIX PEKUMaAX.

TpebGoBaHus HACTOSILETO CTAHAAPTA SBIISIIOTCS 0053aTEIbHBIMH.

TepMuHBI, IPUMEHACMBIC B HACTOSIIEM CTAaHIAPTE, a TakkKe O0O03HAYCHHS M CAMHULBI (HU3NUECKMX BEJIMYMH NPUBEACHBI B
npunoxxenuu 1.
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TCPMOAUHAMUYECCKOIO METOAA

1. OBLUME NONOXEHUA

1.1 HaTypHLIC HCIIBITAHUS TUAPOMAIIWHBI TPOBOJAT JUIA OLEHKH CTCICHU COOTBETCTBUS HOCTHUTHYTBIX JSHEPIETUYCCKUX
XapaKTEPUCTUK YCTAHOBJICHHBIM B TEXHUYECKOM 3aJaHUU.

PexomMenayemblit 00beM rapaHTHii H3TOTOBUTENSI IPUBEICH B IPHIOKEHUH 2.

1.2. Heo6x0auMoCTh U 00BEM HATYPHBIX HCIBITAHHNA THAPOMAIINH ONPEACISIOT 10 COTIACOBAHHIO MEKAY HM3TOTOBHTEIEM H
moTpeOuTeNeM.

1.3.HarypHble UCHBITaHNs BKIIOYAIOT B ce0sl, KaK MPaBHUJIO, M3MEPEHUsI 3HAYCHHUI yIETIbHON SHEPIUH, Pacxoa, ACKTPUIECKOil
WM MEXaHU4ECKOHW MOIIHOCTH, YaCTOThI BPALllEHUs U olpeieieHue Ko3(hGUIMEHTa MOIE3HOTO IeiiCTBHUS.

1.4. IIpy TpOEKTUPOBAHUHM TUAPOCTAHIMM HEOOXOAUMO OOECHEUUTh BO3MOXHOCTH MPOBEACHUS HATYpPHBIX HUCIBITAHUNA H
peanu3aniyu METOJOB W3MEPEHHs, KOTOPbIe JOJDKHBI OBITh MOJHOCTBIO OXapaKTepPH30BaHBI B TEXHUYECKOM 3aJaHUM Ha CO3IaHHE
THPOMAIIIHH.

15HpI/I HEBO3MOXKHOCTH 00ECTICUCHHS YCTAaHOBJICHHBIX B TEXHUYECKOM 3aJlaHUHN yCJIOBI/Iﬁ MIPpOBEACHUA HATYPHBIX WCTIBITAHUN
TUAPOMAIINH IPUEMOYHBIMU UCHBITAHUAMHU CIEAYET CHUTATDh MOJACIIBHBIC UCIIBITAHUS.

2. NOArOTOBKA Y OPFAHU3ALIUA UCMNbITAHUN

2.1.Tlorpedurens NOJDKEH ONPENEINTh BpeMs IIPOBEACHNS HATYPHBIX MCIBITAHUH, YIUTHIBAsK PEKUMBI pabOTHI THAPOCTAHINN U
ycioBHs 10 Hanopy. HaTypHbIe HCTIBITaHUSI HOJDKHBI OBITH IIPOBEAEHBI B TEUSHHUE IIECTH MECSILEB MOCIe Hepeaadyr IHIpOMaIInHbI
MOTPEOHTENIO, ECITU UHOE HE MPETYCMOTPEHO B TEXHUUECKOM 3a[aHUH.

3a 2 Mec [0 Havyana HaTyPHBIX HUCIBITAHUN BCe HEOOXOOUMBIC TaHHbIC (YSPTEXH, JOKYMEHTHI, TCXHHIECKHIE 3a1aHHs, [TaclopTa U
OTYETHI 110 YCIOBHSM JKCIUTYaTalliH) TOJDKHBI OBITH MEepefaHbl B PACIOPsDKEHHE OPraHW3aliH, OTBETCTBEHHOH 3a IPOBEICHHE
HaTyPHBIX UCTIBITAHHUH.

2.2. IlporpaMmmMa W MeETOAMKA NPOBEACHUS HATYypHBIX HCHBITAHMH pa3pabaThIBAIOTCs OpraHM3alued, OTBETCTBEHHOH 3a
NIPOBEEHNE HATYPHBIX UCIIBITAHUM, M COTJIACOBBIBAIOTCS C M3TOTOBUTENIEM M OTPEOHUTEIEM.

2.3.JIporpamMma HaTypHBIX MCIIBITAHUH, KaK IIPABUIIO, I0JDKHA YYUTHIBATh CIIEYIOLIEE:

1)ecnu B TEXHUYECKOM 3a[JaHMH YCTAHOBJICHO GOJiee YeM OJHO 3HAYCHHUE YIEIbHON SHEPTHH, TO HEOOXOAUMO YCTaHOBUTD, NPH
KaKOM 3HaUeHUH WK 3HAYCHUSIX yIeIbHOW SHEPTHU OYIyT BBIIOIHITHCS HATYPHBIC UCIIBITAHMS;

2) BbI60p KOHKPETHBIX T'HAPOMAIINH JJI1 IPOBEACHUS HATYPHOI'O UCIBITAHUSA MIPOBOAAT 10 COIIACOBAHUIO MEKAY HOTpe6I/ITeIIeM
1 U3TOTOBUTEIIEM,

3) 10JKHO OBITH YCTAHOBICHO KOJINYECTBO TOUYEK IUIaHA IKCIEPUMEHTa (PEKUMOB PabOTHI TMAPOMALIMHEL) H KOIHYECTBO ONBITOB
B TOYKE IUIaHa. KOJIN4ecTBO PEKMMOB 3aBUCHT OT CYLIHOCTH M 00bEMa TapaHTHH M ONpEeAesieTcss PyKOBOJUTENIEM HCIBITAHUS 110
COTJIACOBAHUIO C U3TOTOBUTEIIEM U [IOTPEOUTEIIEM.

2.4 Ecnu onpejielieHre MOIHOCTH, OTAAaBaeMON TypOHHOM HIIH MOTPEOISIEMON HACOCOM, TPOBOJIIT C TIOMOIIBIO T€HEPaTOPa HITH
SIEKTPOIBHUTATEls, TO OTOT TEHEPAaTOpP WM OJIEKTPOABHTaTelb M WX BCIIOMOTATENbHOE O0OpYyIOBaHHWE [OIDKEH MPOHTH
COOTBETCTBYIOIINE HCIBITAHM. M3roTOBUTENb THAPOMAIINH MMEET MPAaBO MPHUCYTCTBOBATH HA TAKMX HCIBITAHUSIX. 3aBepeHHas
KOMHS TIPOTOKOJIOB HCIBITAHAM W PAcYeToB JOJDKHA OBITh TepefiaHa HW3TOTOBUTENI0 THAPOMAINMHBL. ECIM 3TH pe3ynbraThl
OTCYTCTBYIOT, TO ISl NIPEABAPHTENbHBIX PACUCTOB XapaKTEPUCTHK T'MAPOMALIMHBI MOTYT OBITh MCIOJB30BaHbl FapaHTUPOBAHHbBIE
3HAYEHHUSI IOTEPh FeHEpaTopa (1BUraTesns).

2.5.PykoBouTelNb HCIBITAaHUIT COBMECTHO C IPEICTABUTEISIMU MMOTPEOUTENS U M3TOTOBHUTENSI O Havana UCIbITaHU# MoBepraeT
OCMOTpPY THIPOMAIIMHY U HCIBITATEIILHOE 000pYyI0BaHHE.

OCMOTp JOJDKCH NOATBEPIANTD:

KOMIIJICKTHOCTh MEXaHUYCCKOT'O 060py,E[OBaHI/I5[ M €r0 COOTBETCTBUE TEXHUYECKOMY 3aJIaHUIO,



[PaBUIBHOCTh I'PAJyMPOBKU IIOKA3aHHH IIKaJd OTKPBHITHSAM JIONATOK HANPABISIOLIECro ammapara W (wim) Jionacrteid pabodero
Kosieca (B Ciydae IOBOPOTHO-JOMACTHBIX I'MAPOMALINH) MM OTKPBITHSIM COIEd M Ae(ICKTOPOB M MPABHIBHOCTH COOTHOIICHHS
oTkpbITHid. IlIKkanmbl HOMKHBI 0OecTieunBaTh AOCTATOYHYIO TOYHOCTbH OTCUETa M JOJDKHBI OBITh JOCTYIHBI JUISl HAONIOASHUS Ha
MPOTSKEHUH BCEX HCTIBITAaHUI;

OTCYTCTBHC IOCTOPOHHUX IIPCIMETOB B BOJOBOAAX,
OTCYTCTBUC H3HOCA Ha 0Cc000 BaKHBIX JACTaAX, 0COOCHHO KaBUTAlUOHHBIX HOBpe)KZ[eHI/Iﬁ pa60q1/1x KOJIEC, HaIlpaBJIAIOIIUX
JIOMATOK, COomeI U IMMPOYnX neraneit HpOTO‘{HOﬁ HacTu U (I/UII/I) TIOBPEIKACHHUS KOJICL] J'Ia6I/IpI/IHTHbIX yHJIOTHeHPIfI, KOTOPbIE MOI'JIN

ObI OKa3aTh cymecTBeHHoe BnusHue Ha KI1/];

TNIPaBUJIBHOCTDH BBINIOJIHEHUS U PA3MEIIECHUS BCEX OTBOAOB NABJICHUA, IbE3OMETPUUCCKUX U COCAUHAIOIIUX pr6OK 1 OTCYTCTBHUE B
HHUX ITOCTOPOHHUX MTPEAMETOB.

26ﬂ0 IyCKa ruJpOMaminuibl CICAYET MPOU3BECTU TOYHBIC U3MEPCHHUS 3JICMCHTOB HpOTO‘IHOfI YJacTH, pacCloOJIOKCHHBIX MEKIY
U3MEPUTCIIbBHBIMU CCUCHUSIMU.

JlomkHa OBITH ONpezeNeHa IiaBHasl perepHas OTMETKa, OT KOTOPOil OyAyT OTCUHTHIBATh YPOBHU. Bce MpoMeKyToUHbIE OTMETKU
(OTMETKH KOHTPOJBHBIX TOYEK) CHCTEMbI H3MEPECHHS yACAbHONW YHEPIHH JOJDKHBI OBITH OTHUBEIMPOBAHBI M MPHBSI3aHBI K TIABHOM
pernepHoil oTMeTke. Bee 0TMeTKM TOMKHBI OCTaBaThCsl HETPOHYTHIMU A0 TEX MOP, MOKa He Oy/eT MPUHSIT OKOHYATENbHBIN OTUET 00

HUCIIBITAHUAX.

2.7.Bce npubopsl, BKIIOYAs JIEKTPHIECKHE HU3MEPUTENbHBIE TPAaHC(HOPMATOPHI, TOJDKHBI MMETh JEHCTBYIOIIUM JOKYMEHT O
TIOBEPKE WM JJOJDKHBI OBITH IPOTPaIyHPOBAHBI HA MECTE Mepe]] UCTIBITAHHEM.

Ecian rpagyupoBka mpou3BeleHa B MECT€ WCIBITaHUs, TO €€ IMPaBHIBHOCTh JOJDKHA OBITh MOATBEP)KAEHA PYKOBOAUTENIEM
uchbITaHus. Bce HeoOXoauMble AaHHBIE MO TONpPaBKaM U TIPaJydpOBOUYHBIE KPUBBIE NPHMEHSEMBIX NPUOOPOB JIOKHBI OBITh

MPEACTABJICHBI 10 HavYajla UCIIbITAHUA.

ITocne 3aBCPUICHUSA HCIHBITAHUSA TOJIKHBI OBITh HOBTOPEHBI I'PaAyUPOBKHU HpI/I60p0B, paHee IMporpagynpOBaHHBIX Ha MECTC
UCHbITaHUsA, €CJIM NHOC HE OTOBOPCHO B IIPpOrpaMMeE U METOJUKE HWCTIBITAHUN.

2.8.I1pu npoBeIeHNH HaTYPHBIX UCIIBITaHUH BETyTCS IIPOTOKOIIBI HCIBITAHHI, KOTOPBIE TOJDKHEI COAEPKATh:
CTaHLIMOHHBIN U 3aBOJCKONM HOMEpPA KaX 10! UCIBITYEMOM THAPOMAIINHBI,

3aBOJICKHE HOMEpa NpUOOPOB, a TaKkKe IPYryo MHPOPMALNIO, HEOOXOIUMYIO Ul MACHTH(UKANKM BceX MPUOOPOB M MECT UX
PAacIOJIOKEHHUS;

3aIIMCH TIOJIOKCHUI BCEX UIJI ¢ COIUIAMH, JIOMACTelN pabouero kojeca U (MiIn) JIONATOK HAMPABJISIOIIETO alapara;
3aMUCH OKa3aHUH Ha KaXXIOM H3MEPHUTEILHOM ITOCTY U MOMEHTHI CYMTHIBAHHS TTOKa3aHHIA,

MOAIMCH HaOJII0JaTeIICH;

MECTO IS TOJNUCH PYKOBOJUTEIISI UCTIBITAHUS.

2.9.Tloka3aHus Bcex NMPUOOPOB (HUKCHPYIOT OJHOBPEMEHHO IO CHUTHAIYy PYKOBOIUTEINS HCHBITaHWSA. YacTOTy M KOJIMYECTBO
OTCYETOB OIPEEIsIeT PyKOBOJUTEIb UCIIBITAHUS.

2.10./I0 OXOHYAHMS HCHBITAHUS MPOTOKOJIBI JOJDKHBI ObITH NPOBEPEHBI U 3aBU3MPOBAHBI IPEACTABUTEISAMU MOTPEOUTENS U
U3TOTOBUTENS U APYTHX YYaCTBYIOIIUX B HCIIBITAHUHN OPTaHU3aLuUi.

Iocne 3aBepiueHMss HATYpPHBIX MCIBITAHUN B TEYEHHE OBYX JIHEH BCe UCIBITATENIbHOE 00OpYHOBaHHE M TMAPOMAIIUHBI MOTYT
OBITH ITPEOCTABIEHB! U1 0CMOTpa MO TPeOOBAHHIO JII000H 3aMHTEPECOBAHHON CTOPOHBI WIIN PYKOBOINUTENS MCHIBITAHMS.

2.11 Kax HOTpe6I/ITeIII) TaK U U3rOTOBUTEIIb UMECT IIPAaBO HOTpe6OBaTI) JOTIOJIHUTEIIbHBIC UCIBITAHNSA, €CJIM BO3HUKAIOT CIIOPHBIC
BOIIPOCHI ITO CYHIECTBY ITPOBOAUMBIX HCHBIT&HHﬁ, JaXKe IOCJIC MOJTYYECHH OKOHYATCIbHBIX PE3YJIbTATOB. B stom Cllydac NpeTCH3UN
H3J1araroT MMCbMEHHO C YKa3aHUEM BECKUX IMPUYIHNH.

3. ONPEAENEHUE XAPAKTEPUCTUK TMOAPOMALUUHbI
B YCTAHOBUBLUEMCA PEXXUME

3.1. lns ompeneneHust pacxona, MOLIHOCTH, YASJNbHOW 3Hepruu Boxsl, KIIJ[, 4acTOTH BpamieHUs M IOTEPh 3HEPTUH MOTYT
HCTIONB30BAaThCS METOMBI, yKa3aHHBIC B INPWIOKEHUSIX 3-6. B mporpamMme HaTypHBIX HCHBITAaHHH IOJDKHBI OBITH YCTaHOBIEHBI
KOHKpPETHBIE METO/Ibl OIIPECICHUS XapaKTCPUCTUK.

3.1.1. Onpenenenne KIIJ] BkIrowaeT COBMECTHBIE H3MEPEHHS PAcXofa, YAENBHON OSHEPTUHM BOJBI, DJICKTPUUECKOW WM



MEXaHNYECKOH MOIHOCTH U YaCTOTHI BPAILICHUS.
JHonyckaercs onpenenenue KITJ TepMoanHaMHYecKuM METOIOM (cM. ipuitoxenue 15).
[Ipu npoBeaeHNM HATYPHBIX HCIIBITaHUH nomyckaeTcs onpenenenue KIIJI mo pesyapTataMm HHIEKCHBIX UCIIBITAaHUH.

3.1.2. /1151 OIEHKH MOIIHOCTH MOTOKa HEOOXOAMMO 3HATH YACNIBHYIO SHEPTHIO BOJBI M MAacCOBBIM Pacxol depe3 KOHTPOIBHOE
ceuenue Ha CBJI, Ipu 5TOM y4UTBIBAIOT:

1) mOCKOIBKY MAacCOBBIM pacxoj 4epe3 KOHTposibHOE ceueHrne Ha CBJl MOXET OTIMYAThCS OT pacxola 4Yepe3 H3MEepPHTENbHOEe
CeYeHHe, BCE MIPUTOKU M OTBOBI BOJBI M3 CHCTEMbI MEXIY STHMH CCUCHHUSIMH, HE CBSI3aHHBIC C HOPMAJIbHOI paboTo# yCTaHOBKH, BO
BpEMs HCIIBITAHUS IOJDKHBI OBITh IIEPEKPBITHI.

INonpaska il YUUTBIBAET OTOOPHI MOLITHOCTH TTOTOKA, HEOOXOIUMBIE ISl HOPMAJIbHOM pabOThI THAPOMAIIHHEIL.

Ipu onpeneneHuy 3HaKa MONPaBKU il (mwTrOC MM MEHYC) CIIEAYeT y4ecTb:

KaKoe M3MEHEHHE (YMCHBIICHUE MM YBEJIMYCHHUE) MOIIHOCTH ITIOTOKA MPOMCXOAUT MEXAY KOHTPOJBHBIMH M H3MEPHUTEIBHBIMU
ceuenusmu Ha CBJ] u CH/I;

HCHOJIB3YIOTCS JIM OTOOPBI MOLIIHOCTH MOTOKA [UIst 00eCTIeYeHNsI HOPMAIBHON PaboThl I'MAPOMAIINHEL;

2) JJI1 OLICHKW ITONPaBKU il‘ HYXHO 3HaThb MacCOBBIT pacxon OTBOAVMOW WA HOIIBOZ[I/IMOﬁ BOJAbI U COOTBETCTBYIOIINEC

yZAENbHBIE SHEPTUM BOIBI, KOTOpPBIE MOTYT OTJIMYAThCA OT YHENbHON 3HEPrUM BOABI B THIPOMAIIMHE (E ), 0COOEHHO B
MHOTOCTYIICHYATBIX THIPOMAIINHAX.

CrieniuanbHble U3MEPEHHs PACXOAO0B IS ONPEACICHHs MOMpPaBKU il , KaKk TpaBuUJIO, HE NMPOBOIAT, TaK KaK OTOOPHI BOIBI,
obecrieurBaOIIie HOPMalbHYI0 paboTy THAPOMANIMHBI, HMMEIOT KOHKPETHOE Ha3HaueHWe (HAmpumep Ui OXJIaXKICHUSI
MOJIIIMITHUKOB), TO3TOMY COOTBETCTBYIOIIHE IIOTEPU MOIIHOCTH MOTOKA JIETKO PACCUUTHIBAIOT;

3) wst onenku KITJ[ mpy NpUMEHEHHH TEPMOIMHAMUYECKOIO METOAA OMPEACICHHE IMAPABINYECKON MOIIHOCTH He TpeOyeTcs.
OIHAKO Pacxo/l BOJbI Ha BCIIOMOTaTEIbHBIC HYK/IbI HCOOXOANMO YUHTHIBATH (CM. mpuiioxenue 15).

Jlnst i3MepeHust HHAEKca pacxoia [enecoo0pa3Ho HCIoJIb30BaTh ABa MeToa (cM. npuiioxenue 15).

3.2. Tns rpadhuyecKoro NpeicTaBlICHHUs PE3yJIbTaTOB MCIBITAHWI B BHAC KPUBOW IUIAH IKCIECPUMEHTA JOJDKCH COJEpIKaTh HE
MeHee mmiecTd Touek (cM. yepr.l a). Kaxknmas Touka KpHBOW SIBISETCS PE3yJbTaTOM OJHOTO WM HECKOJBKUX OIBITOB (CM.
npuioxerne 1), Uncno HaGIIOACHHI MPH M3MEPEHHH BO BPEMs OIbBITA 3aBHCUT OT HPUMEHEHHOTO METOAa M3MEPEHHsI, HO IpU
HCTIONB30BAHMH MTOKA3BIBAIOIMX H3MEPHUTEIBHBIX IPHOOPOB B TEUCHHE OINBITA HODKHO OBITH 3allMCaHO HE MEHEe ISITH MOKa3aHWil
JUTSL BO3MOKHOCTH MOCIICAYIOIICH CTATUCTHYECKOM 00paboTKU pe3ysibTaToB (cM. mpuioxeHus 8 u 9).
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UYepr.1

[Ipumep nnana skcnepuMeHTa puBeaeH B Talm. 1.

Tabmauma 1
ﬂpumep nsiaHa ucnbiTaHUM B TepMuHax Teopuun nnaHnNpoBaHus
3KcnepuMeHTa n 06paboTKu aKCnepuMeHTanbHbIX AaHHbIX
HaumenoBanue I1nan sxcnepumenTa HaumenoBanue dopma
OIepaIyy I pesynbTaTa HIPEICTaBICHIS
COBOKYITHOCTH omneparuit pesynbTaTa
oneparuit

Howmep Touku Yucno onsiToB
aHa (T.e. Vcnosust onbita (MapamMeTpbl | B TOYKE [LUIaHA
pexuma pexuma) (ymcno Touex
paboThI 9KCTIepH-
MalIlIHBI) MEHTa)




1. Ucnbitanus: Hanpuwmep 8 Pesynbrar Tabnuua
(4T00BI HCIBITAHUN 3HAYCHUN WU
MOJTYYHUTh KpHUBasi 3aBHCH-
KPHBYIO) MOCTH
(bu3nuecKux
BEIIMYUH
(xapakTepucTHK)
1.1.0mmrr 1 1 i i -"?U 1 OmnbITHOE Touxa kpuBoi
1 3HAUCHHE
1.1.1.M3mepenne 1 Pesynprats Yucno
yAEIbHON U3MEpEHUs
SHEPTHHU MOTOKA (n3mepenHoOe
BOJIBL 3HAYEHUE)
epsoe
HaOJIFOICHHE TIPU
U3MEPEHHHY;
BTOpOE
HaOIIo/IeHNE;
%o
Ha0JfoieHne
1.1.2 . 3mepenue Pesynbrar Yucio
pacxozia BOJBI U3MEPEHUs
(n3mepenHoOE
3HAYEHUE)
nepBoe Pesynerar UYncno
HaOII0AcHHE HaOJII0eHUS
.............. . (mokasanue
L. npubopa, 3amuch
Mo PErucTpUpyIOLIero
HabIoIeHUE npuGopa)
1.2.0mmiT 21 2 Hg A:I 1
T.I. 2

JUTITETbHOCTD OIIBITA TOJDKHA OBITH OJJMHAKOBA JUIS BCEX TOUCK IUIAHA.
[Ipumeuanue.
Ilpu ompenencHUH pacxoia METOYHBIM METOAOM (T.e. METOIOM H3MEPEHHs] BPEMEHH MPOXOXKACHHS 3aJaHHOTO PAaCCTOSHHUS

KaKMM-JI100 UHAUKATOPOM, HAIPUMEP KpacialiuMm BCH.[eCTBOM) JUINTECIIBHOCTD OIIbITA MOXET CYIECTBEHHO HW3MCHATHCIA B
3aBHCHUMOCTH OT pacxoa.

B stom cliydac L[eﬂec006pa3H0 peryamMpoBaTh NPOAOJLKUTCIBHOCTh HMHTEpBala MEKAY Ha6II}OZ[eHI/I$IMI/I Tak, 4TOOBI Kaxxaoc
HU3MEPEHUEC COACPIKAIO OJUHAKOBOC YUCIIO Ha6JI}OZ[eHHﬁ, HO HC MCHCC IISTH.

Ipy MpUMEHEHHH METOJa THAPOY/AApa 3alkCh JHArpaMMbl 3aBHCHMOCTH [aBJICHHSI OT BPEMEHH HayuMHAroT depe3 15 ¢ mocie
MOCJIEHETO HAOIIOIEHUS

3.3.Omnpenenenne XapakTepUCTHK THAPOMAIIMHBI MPOBOAAT OJHUM M3 IBYX crocoboB. Crocod A - B KakI0il TOYke IiaHa
9KCIICPHMEHTA MPOBOMIT OOUH OIBIT, [0 PE3yJbTaTaM KOTOPOrO CTPOST KPHUBYIO dkcrmepuMenTa. Crmoco6 b - B oxHOM win



HECKOJIbKUX TOYKaX IIaHa SKCIICPUMEHTA IMTPOBOAAT HECKOJIBKO OIIBITOB.

[lpu npumeneHuu cmocoba A Mepol KauecTBa M3MEPEHHH SBISIOTCA OTKIOHEHUS HWHIMBHIYAJIBHBIX TOYEK OT KPHUBOM
HaWITy4IIEro NPpUOIHKEHHUS.

HpI/I NPUMCHCHUUN criocoba b Mepoﬁ Ka4eCTBa SBJIAIOTCA OTKIOHCHHSA PE3YyJIbTAaTOB OTACIBHBIX OIBITOB OT CPEAHEIrO
apH(i)MeTH‘IeCKOI‘O 3Ha4YCHUA.

Ecmu B TexHMUYeckoM 3a/laHu YCTAaHOBJICHO MAaKCHUMaJIbHOEC 3HAYCHUEC KHI[, TO HCO6XOZ[I/IMLIC YCJI0BHs OIIBITOB (pe)KI/IMI)I
I/ICHLITaHPII\;I) YCTaHaBJIMBAIOT IOCJIE IPEABAPUTEIIBHBIX WHACKCHBIX HUCTIBITAaHUH.

3.3.1.Cnocob A mpuMEHSIOT, KOTAa HeoOXOIMMO MOMYYUTD PsII KPUBBIX UL PA3IMYHBIX PEKUMOB pabOTHI MM KOT/a YCIOBHS
OIIbITA HE MOTYT MOJAJEPKUBATHCS TOCTOSHHBIMH JOCTATOYHO JUIUTENIBHOE BPEMSI.

B nporpamme ycranaBIMBaroT:

JIMaIa30H PEKUMOB IKCIUTyaTaIlld, B KOTOPOM HEOOXOMMO IMPOBECTH UCIIBITAHUS,
YHCIIO U MOPAZIOK IPOBEAEHHUS OMBITOB;

YacTOTY BPAILEHUS U MOJI0KEHNE PETYIUPYIONIHX OPTaHOB T'MAPOMAIIIUHEI;
HE0OXOJMMOCTD IIPOBECHUS JOTIOJHUTENBHBIX HHJIEKCHBIX HCIBITAaHUI.

3.3.2.Cnoco6 b npuMeHsIoT, Koraa ycioBUs ONbITa MOTYT HOJJIEPKUBATHCS IIOCTOSTHHBIMH B T€UEHHE JUIUTEIHFHOTO BPEMEHH,
JOCTAaTOYHOTO AJIs ONPEIENICHHs] XapaKTePUCTUK FHPOMAIIMHBI B 3aJaHHBIX PEKUMaX paboThI.

B onHoil u ToOM e TOUYKE IUIaHa IKCIEPUMEHTAa NOJDKHO OBITh NPOBEAECHO HE MEHee IATH OMNBITOB. B pa3sHBIX TOYKax IUIaHa
SKCTIEPUMEHTA JJOIKHO OBITh MPOBEIEHO OJMHAKOBOE KOJIMYECTBO OIBITOB.

B nporpamme ycTaHaBIUBAIOT:

YHCIIO U HOPSIIOK IIPOBEJICHHUS OIBITOB;

YaCTOTY BPAILEHUS U MOJI0KEHNE PETYIHPYIOLUIUX OPTaHOB;

HEOOXOIMMOCTh MIPOBEAECHHS HOTOIHUTENBHBIX HHJIEKCHBIX HCIBITAHUI.

3.4. lns TypOUH ABOWHOTO pEryIHpOBAaHHS OIPEACISIOT ONTUMANbHOE COOTHOIICHHE MEXIY OTKPBITUSIMU JIOIIATOK
HalpaBISIIONIETO amlmapara ¥ YIriIaMH YCTaHOBKHM JIomacTed pabodero kosieca. ONTHMAanbHOE COOTHOLIEHHE OINPEACISIOT IyTeM
MIPOBEAEHHMS OIIBITOB NPH IIATH WM OOJIBIIEM YHCIIE OTKPHITHH JIOMATOK HAIIPABIIIONIETO ammapara st KaXI0ro (pUKCHPOBAHHOTO
yIJla yCTaHOBKH JionmacTel pabodero koseca. ONTUMaNbHOE COOTHOLICHHE ONPENEISIOT MO0 IO pe3ynbTaTaM IpeABapUTENIbHBIX
MHJIEKCHBIX MCTIBITaHUH, TH00 10 pe3yabTaTtaM ompeaencHus abcomorHoro 3Havenus KIII.

3.5.McnbiTaHus HACOCOB BBIIIOJHAIOT NMPY KOMOMHAIMKM 3HAUYCHUH OTKPBITHI HANPaBISAIOLICTO ammapaTa U yrioB YCTaHOBKH
jonacteil pabodero Kosieca, YCTaHOBJICHHOH B TEXHHYECKOM 3ajaHuu. Jls Hacoca IBOMHOTO peryaupoOBaHHsS ONTHMAIbHOE
COOTHOIICHUE MEXIY OTKPBHITHSAMH HAIpaBILIONIErO ammapara W yriaMd YCTaHOBKHM JiomacTed paGodero koijieca ONpEIesioT B
cootBercTBUH ¢ 1.3.4. [t oOecrieueHUs: HEOOXOMUMBIX YCIOBHH OIBITOB JOIYCKAeTCsl NPHMEHSATh W3MEHEHHE Pacxoia IyTeM

ApocceIMpoOBaHUusd U (I/UII/I) HU3MCHCHHNC YaCTOThI BpAlllCHUS .

3.6./[1s uckimoueHUs BIMAHUS KOJICOaHUH M3MEpsAeMOil BEIMYMHBI HA NMOKa3aHUS M3MEPUTENBbHBIX MPUOOPOB IpU KOJEOaHUIX
3HAYCHUI U3MEPsAeMO BEIINYUHBI ¢ 4acToTOMH Oosee 1 'l mpuMeHstoT inHeiHoe neMidupoBaHue.

Pe3yanaT1>1 OIIbITa CYUTAIOT HEAOCTOBEPHBIMHU, €CJIM B IPOLECCE BBINIOJHEHUSA ONbITa MPONU30LLIO PE3KOE U3MEHCHUEC 3HAYCHUS
H3Mep§[eMOﬁ BCJIMYMHBI.

Pe3yJ'H)TaTI)I OIlbITa CYUTAKT JOCTOBEPHBIMH, €CJIU B IIPOLECCE BLIIIOJHCHUSA OIbITa HW3MCHCHUA 3HAYCHUI OIIPCACISIEMbBIX
BCJIMYMH HE IIPCBBIIIAIN:

[t MotHocTel - £1,5%cpennero 3HaueHus;
IUTSL yIIebHON THAPABIHYECKON dHepruu - +1% cpenHero 3HaueHus;
JUTSL 9acTOTHI BpameHus - +0,5%cpenHero 3HaueHws.

M

3.7.Bo BpCEMs OIIbITa OTHOLICHHUSA CPEAHUX 3HAYCHUI yZ[eIILHOﬁ FPIZ[paBIIH‘IeCKOﬁ OHEPIrUun E 1 YaCTOThl BpalICHUS K

M
COOTBETCTBYIOLIMM 3HAYCHHUSIM, YCTAHOBJICHHBIM B TEXHUYECKOM 3a1aHuH ( 5P n SI:'), JIOJDKHBI HAXOAUTHCA B TIpe/iesax:
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IIpuBeneHne pe3ynbTaToOB OMNBITA K 33JaHHBIM YCJIOBUSIM MPOBOJAT B COOTBETCTBUM C MpuIoxeHneM 11.

3.8. /Iy peaxtuBHOH TypOMHBI KaBUTanuoHHEIH 3anac NPSE nommken ObITh He MeHee 3HAUCHHMS, YKa3aHHOTO B TEXHHYECKOM

3agannn. Ecim ¢axTuueckas cpenHssi yaenbHas SHepTust By (unm) yacToTa BpalICHUsS OTIMYAKOTCS OT 3HAYCHHH, YKa3aHHBIX B
TEXHHYECKOM 33/IaHUH, HEOOXOIMMO UMETh KPUBYIO 3aBHCHMOCTH MHHHUMAJIBHOM JOMyCcTHMOM BennuuHbl oTHOImeHss NPSE/Ekak

GbyHKIMHT OT E . HeiicrBurensroe 3uaueHue otHoueHnst NPSE/Exe n0/mKHO ekaTh HUXKE 3TON KPUBOM.

3.9. Ins aKkTHBHBIX TYpOMH MaKCHMAJbHBI ypOBEHb HIDKHEro Obedpa He MOIDKEH INpEeBBIIATh 3HAYEHMsS, yKAa3aHHOTO B
TEXHUYECKOM 3aJlaHUU.

3.10.06pabotka 1 oopMIICHHE PE3yIbTaTOB U3MEPEHUIT IPUBEECHBI B IPHIOKEHNH 12.

4. ONPEAENEHUNE XAPAKTEPUCTUK TMOAPOMALLUUHbI
NPU NEPEXOAHBLIX MPOLIECCAX

4.1.Tlepexonupiii mporecc (Hampumep cOPOC HArpY3KH, MOTepsi MPHBOJAA ¥ T.I.) BBI3BIBACT W3MEHEHHUS NABICHUS M YaCTOTHI
BpAIlCHNs, 3aBUCSIIAE OT THMA THAPOMANIMHBL W OT XapakrTepa ABHKCHHSI DPETYIHPYIONIMX OPraHoB (HampHMep JIOMATOK
HAMPaBJIAIOLIETO armapara, uril U (Min) 3aTBOPOB). B HEKOTOpPBIX Cilydasx (HampuMmep Uil HACOCOB-TYPOMH) MOTYT BO3HHKATh
3HAYUTEIbHBIC 10 AMIUIMTYAC MYyJIbCALMH AABJICHMS, NPSIMO HE CBA3aHHBIC C W3MCHEHHEM PEXHMMA. BO3MOXKHOCTb MOSIBICHHS
JOTOJHUTEIBHBIX MYJIbCALMN OTPAKAIOT B TCXHUYECKOM 33/IaHUH .

ITo BO3MOXHOCTH HCITBITAHUS TUApPOMAIIWHBI IIPOBOJAAT IIPpHU OIOBOPCHHBLIX HAUXYAUIUX YCJIOBHUAX, KOTOPBIC OIPCACIAIOT
PacuCTHbIM IIYTEM IJIsd Ka)KZ[OfI TUAPOCTAHIIUU OTACIBHO.

4.1.1.Y GonpmuHCTBAa TYpOUH HanOOJIBIIMH MTHOBEHHBIH 3a0pOC 4acTOTHI BPAIIEHHs] BO3HHUKAET IOCNIE cOPOcCa MaKCHMaIbHON
HarpysKH.

YCTaHOBUBIIASCS pa3TOHHAs YacTOTa BpAIIEHHS OOBIYHO HE JOCTUTaeTcs, TaK Kak CHUCTEMa 3allUThl BO3JACHCTBYET Ha
PEryJIMpYIOIINE OPTaHBbl.

He PEKOMEHAYCTCS IMMPOBOAUTH UCHBITAHNS Ha YCTAHOBUBIIYIOCS PA3TOHHYIO YaCTOTY BpalllCHUSA .

4.1.2 MakcuMalibHOe MIHOBEHHOE JIaBIICHHE Ha CTOpOHe Bhicokoro paienust (CBJI) 1 MUHMMAIbHOE MIHOBEHHOE JaBJICHHE Ha
cropore Hu3koro jgasinenus (CHJI) TypOWHBI BO3HHKAIOT B IpoIliecce cOpoca HArpy3KW OT HOMHHAJIBHOTO 3HAYEHUS [0 HYJS U
OCTaHOBKM THAPOMALIMHBL. MHHHManbHOEe MrHOBeHHOe naBineHue Ha CHJ] m makcumanbHOoe MrHoBeHHoe naBieHue Ha CBJ]
BO3HMKAIOT B IIPOILECCE IBIKCHUS PETyIHPYIOIIEro OpraHa Ha OTKPbITHE, HAUYMHAS U3 3aKPBITOTO IOJIOKCHUS WM U3 HOJIOKEHHUS,
COOTBETCTBYIOILIETO XOJIOCTOMY XOAY TMIPOMAIINHBI.

V HacocoB MHHHMajbHOE M MakcumanbHoe nasienue Ha CBJ] (uept.2) u Ha CHJI BO3HHMKArOT MOCIE IOTEPH MPUBOJA TIPU
HOpPMAaJIbHOM IIPOLIECCE 3aKPBITHS BXOJHOIO 3aTBOPA.

W3menenne naBneHus B KOHTPOIbHOM cedeHun Ha CBJ]
Hacoca Mocie NoTepu NpHUBoJa

Al

S

A’ &

Yepr.2



4.2.VI3MeHeHus 1aBICHUS ¥ YacTOThl BPALLGHUS 3aBUCAT OT JBMXKEHHS PETYJIHPYIOLIUX OPraHOB, IO3TOMY 3HAUCHUS 3THUX TPEX
BEJTMYHMH PETHCTPHPYIOT OAHOBPEMEHHO.

(fn:'f

HOFpeIIIHOCTb HU3MCEHCHHS YaCTOTHI BpalliCHUA HE NOJIKHA BBIXOAUTH 3a MPEACIIbI tl,O%.

JInist perucTpanyy I3MEHEHHH TaBIeH s MCHONB3YIOT JIEKTPHIECKIe IIpeoOpa3oBaTeNny JaBIeHus WIH HHIUKATOPHI IIPY>KUHHOTO
tumna. [IpeoOpa3oBareny naBieHHs! HOJDKHBI OBITH HEYYBCTBHTEIBHBI K MEXaHHUECKUM BHOPAIMSAM M JOJDKHBI OBITH YCTaHOBJIEHBI
3aloUIMII0 CO CTeHKOM BojoBoAa. Eciam mpeoOpasoBaTenb HE MOMKET OBITh YCTAHOBIEH HEMOCPEINCTBEHHO B BOJIOBOJE, TO
COEIMHUTENbHbIE TPYOKHM OJKHBI OBITh NPSIMBIMH M BO3MOXHO Ooyiee KOPOTKHMH. TpyOKM H3roTaBIMBAlOT W3 METallia,
NpUMeHeHHe THOKHUX TpyOOoK He qomyckaercs. Jlo Hauana H3MEpEeHuUs U3 COEUHUTENBHBIX TPYOOK JOMKEH ObITh YAaJIeH BO3AYX.

BepxHuii mpezies H3MepsieMbIX YacTOT MyJIbCALMil JaBJICHHS yCTaHABIMBAIOT B Iporpamme. 3mepurenbHas cucreMa (BKIOYas
npeoOpa3oBaTeilb U COCAWHUTENbHBIC TPYOKH) JOJDKHA IepelaBaTh IYJbCAIUK JABJICHUH, 4acTOTa KOTOPBIX JISKUT HUKE 3TOTO

npenena 0e3 MCKaKCHUH, BBI3BAHHBIX JCMII(HPOBAHUEM WIN pe3oHaHcOM. Ilynbcanmy maBieHust ¢ Goiee BHICOKHMMH YacTOTaMH
YCTPAHSIOT QUIBTPAMH.

0,25
JD : P

IMorperuHoCTh U3MEepeHUsI TaBICHHUS JOJDKHA OBITH B Ipeenax ilOCp % (rme - nasienue, [1a).

4.3.06paboTka 1 opopMIICHHE Pe3yIbTaTOB H3MEPEHUH IPUBEACHEI B IIPHIokeHnH 11.

5. OOOPMNEHMUE U NPEACTABJIEHUE PE3YJIbTATOB UCMNbITAHUNA

OKOHYATENBHBII OTYET O MPOBEICHHBIX UCTIBITAHUAX JODKCH BKITFOUATh CIICAYIOIIUE Pa3IeIIbL:
1)uenb UCTIBITAHUIA;
2)onucanne 00bEKTa UCIIBITAHUM U €ro 0COOEHHOCTH;

3) mporpamma, MeTOAMKa M APYTHMe HOKYMEHTHI, COIJIACOBAHHBIE C NMOTPEOHMTENEM W H3TOTOBHTENEM, PErIaMEHTHPYIOLIHE
MOPSAIOK MTPOBEACHUS HCTIBITAHUH;

4) CIICOK MCTIONHUTEIICH;

5) onmcanne BCIOMOraTeabHOr0 000pyIOBaHMS U MEXaHU3MOB (TpyOOINpPOBOIOB, BEHTHIICH, 3aTBOPOB, IIOJBOJOB U OTBOJOB) U
UX COCTOSTHUS C TIPUIIOKEHUEM ITPU HEOOXOAUMOCTH YePTEkKEH;

6) 0COOEHHOCTH YCIIOBHI SKCILTyaTal[MH THAPOMAIIHMHBI (HAPUMEDP YHCIO 4acOB pabOThI, MOIHOCTh, PACXO, YPOBHH BOJBI) CO
BPEMEHHU BBOJIA B HKCILTYaTalMIO U 10 Hayana UCIBITAHUH;

7)akT 0ocMOTpa I'UIPOMAIIHHBI;

8) NepeUCHb U KpPAaTKOE€ ONUCAHUEC BCCX HU3MEPUTCIBLHBIX HpI/I60pOB C YKa3aHHMCM HX 3aBOJCKHX HOMEPOB U NOKYMEHTOB O
IIOBEPKE, IPalyupOBOYHBIX XapaKTCPUCTUK U PE3YIbTATOB, NOTYUYCHHBIX B IPOLECCCE NOATOTOBKU K UCIBITAHUAM,

9) npumep 06pabOTKK IKCIIEPUMEHTANBHBIX TAHHBIX OJHOTO U3 OTBITOB, HAYMHAS OT PE3YJILTATOB HAOIIONEHUN 10 Pe3yIbTaTOBR
ombITa (TOYKH KpUBOii) (cM. Tabi.3 npusokeHus 3);

10)pe3ynbTaThl BceX U3MEPEHHUI B TaONHYHON (hopMe, BKIHOUYas HEOOXOMMBIC IPOMEXYTOUHbIC JaHHBIC; Pe3yJbTaThl pacyeTa

)

M
3HAUEHUH YJeNbHOM SHEPTUH BOJIBI, PACX0/Jla U MOLTHOCTH U UX MPUBEIEHUS K YCIOBUSIM 5P u 5P Beramcrenue KIIJ TypOuHsI
WUIM Hacoca,

11) omenka Cay4aiiHBIX M CHCTEMATHYECKHX IMOTPELIHOCTEHl H3MEPeHHsT KKIOM BEIMYMHBI U BBIYHCICHHE CyMMAapHOM
MOTPEIIHOCTHY,;

12)nuarpaMMmel, MOKa3bIBAIOIINE OCHOBHBIC PE3YJIbTATHI;

13)unTepnperanus pe3yabTaToB UCIIBITAHUS Ha OCHOBE MOJTyYCHHBIX 3aBHCHMOCTCH!

JUIA peryJupyeMbIX TYpOMH IPH 3aJaHHOW YacTOTE BpAILCHMSA M NPU KaXAOHW 3amaHHOH ynenpHOM sHepruu Boxsl - KIIJ[ ot
morHocty mii KIIJI ot pacxona; MOLTHOCTH OT PacXofa; pacxojia U MOLIHOCTH OT OTKPBITHS JIOMATOK HAMPABIAIOIIETO anmapara

WJIH COTICeT,

JUTSL HEepeTYNUpyeMbIX TypOHH MM HAcOCOB IpH 3amaHHOW dactore BpameHus - KIIJ] oT yaensHO# Hepruu BoJIbI, pacxoja OT



yICIBHOM SHEPTUH BOJBI (HACOCHI) HJIH MOIIHOCTH OT Y/CIbHOM 3HEPruy BObl (HeperyiupyeMbie TypOHHbI).

C 1enpio onpezneneHus: KOMOMHATOPHOM 3aBUCHMOCTH AJISl THAPOMAIINH € MOJBM)KHBIMH JIONATKAMH HAIlPaBJIIOLIETO anmapaTa
JIMarpaMMbl 3aBUCHMOCTE# JIOJDKHBI OBITH TIOCTPOCHBI ISl PA3IMYHBIX YITIOB YCTAHOBKH JonacTeil (JIOmarok).

IMMPUJIOXXEHUYE 1
CrnpaBouHoe

TEPMWHbI, MPUMEHAEMBIE B HACTOALLEM CTAHOAPTE,
NX NOACHEHUA, OBO3HAYEHUA U EANHULIBI ®USUYECKUX BEJITUYUH

Tabmuma 2

Tepmun TTossicHenue VcnosHoe 0003HaUEeHHE Enunnna

1. O6mue TepMHUHBI

1.1.UcnsiTanue 3KCHepI/IMeHTaJH)HOC HUCCIIEJOBAaHUEC - -
OIPEACICHHBIX CBOWCTB TUApOMAaIINHbI

1.2.0mnsbiT Bocnpoussenenue uccienyemMoro pexxuma - -
paboThl  TMAPOMAIIMHBL B YCIOBHAX
JKCIIepUMEHTa npu BO3MOKHOCTH

perucrpanyu  pe3yJbTaTOB COBMECTHBIX
I/I3MepeHHﬁ HECKOJIbKUX HCOAHOUMECHHBIX
(1)]/[3H‘I€CKI/IX BCIIMYUH

1.3.U3mepenue Haxoxnenne  3HaueHus  (U3MUECKOH - -
BEJIMYUHBI OIBITHBIM ITyTEM C IIOMOIIBIO
CHCLUAIBHBIX TEXHUYECKUX CPEJICTB

1.4.HaGronenue mpu Omeparysi, BBINOJNHAEMass B  IIpoliecce - -
u3MepeHnu (HaOnoeHne) | U3MEpeHui, B  pe3yiabrare  KOTOpOi
[OJy4aloT OXHO 3HAYCHHE BEIMYMHEI
(mokasanme  mpubopa  WIM  3aIHCh
PETHCTPUPYIOLIEro Npubopa) U3 TPYIIIbI
3HAQUEHMH, MOJUISKAIIUX  COBMECTHOM
o0paboTke, ISl TIONMydYeHUS pe3ynbTaTa

HU3MEpEHUS
1.5.CropoHna BBICOKOTO TepMuUHBI ONpeneNsloT JABE CTOPOHBI CBJ -
JIaBIICHUS. THPOMAIINHBI HE3aBUCHMO oT

HalpaBJICHUs] MOTOKA U TOITOMYy He

3aBHCST oT XapakTepa paboThI

THPOMAIINHEI
CTopoHa HU3KOIO JaBICHUS CHI -
1.6.T'unpaBnuueckas I'mppaBnnueckas TypOuHa W Hacoc- - -
TypOuHa TypOuHa, paboTaromue B peXHME

THIPaBIMIECKON TypOUHBI

1.7.Hacoc AKKyMynupyroIuii Hacoc M Hacoc- - -
TypOuHa, paboTaroniye B pexuMe Hacoca




2. unexce! wim
0003HaYeHHS

2.1.KoHTpoJbHOE CeueHHe

CBJI

2.2.KoHTpoJbHOE ceueHue
CHJI

2.3.M3mepurensHoe
ceucnue CBJ]

2.4.M3mepurenbHbIe
ceuenuss CHJJ

2.5.Wupaexc 3aganHoit
BEJTMYNHBI

2.6. O6o3HaueHHE
3aIaHHBIX MpeaeabHbIX
3HAYCHHHA

3. T'eomerpuueckue
TEPMHHBI

3.1.T1nomane

3.2.OTkpBITHE
HAaIPaBJISIONIETO aIapaTa

3.3.Xox urnsr (st
aKTHBHOM TypOUHbI)

3.4.Yron ycTaHOBKH
nonacreil paboyero Koseca

Ceuenne CBJ] rugpomamiuHbl, 1O
mapamMeTpaM ~ [OTOKa B KOTOPOM
OIPEJICICHBl OCHOBHBIC XapaKTEPHCTUKH
TEeXHHYECKOT0 3a1aHus (cM. uept.1)

Ceuenne CHJZI  rugpomammuHbl, 10
mapameTpaM ~ [OTOKa B KOTOPOM
OIpE/CICHBl OCHOBHBIC XapaKTEPHCTHKH
TEXHHYECKOTo 3a1aHus (cM. uept.1)

CeyeHusi, B  KOTOPBIX  IIPOBOISTCS
m3Mepenust. [10 BO3MOXHOCTH 3TH CEICHHS
JIOJDKHBI COBMAgaTh C cedeHHeM 1, B
HIPOTHBHOM ciydae H3MEPeHHBIC
BEJIMUYMHEI CJICAYeT IPHBECTH K ceueHuio 1
(cM. mpusioxenue 4)

CeyeHusi, B KOTOPBIX  HPOBOJST
m3Mepenust. [10 BO3MOXHOCTH 9TH CEICHHS
JOJDKHBI COBMAZaTh C CEYCHHEM 2, B
HIPOTHBHOM ciy4ae H3MEpeHHBIC
BEJIMYMHEI CIIEAYET IPHBECTH K CEUCHUIO 2
(cM. mpusioxenue 4)

WHpekc, mpoCTaBIsieMbld y BEIHYHHBI,
YCTQHOBJIEHHOH B TEXHUYECKOM 3aJaHUHU

3aaHHbIE TIpe/ieIbHbIC 3HAYCHUS

BEepxHee

HIDKHEE

Yucras TJIOIIAdb CEUCHHS,
HNEepHEeHIUKYIJISPHOTO HAalpasJICHUIO

OCHOBHOI'O IIOTOKa

3HaueHWe yria IIOBOPOTA JIOMATOK OT
3aKpBITOTO TIOJNIOXKEHHS I KpaTdaiiinee
PacCTOSHHE B CBETYy MEXIY COCEHHUMH
JIONIATKAMH,  YCPEAHEHHOE [0  BCEM
u3MepeHusm (cM. uept.3)

3Ha4yeHUE X0Ja MINIbI (MIJI) OT 3aKPhITOTO
MOJIOXKCHUS, YCPEAHEHHOE IO  BCEM
HU3MEPEHUSIM

3HaueHHe yriaa yCTAaHOBKM JIONACTEH,
U3MEPEHHOE OT 3a[JaHHOTO IOJOXKEHUS U
YCPEIAHEHHOE M0 BCEM H3MEPEHHAM

1, 1"

2, 2"

gp

e 2
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3.5.01meTKa

4. dusndeckre BETMYUHBI U

CBOICTBa

4.1.YcKkopeHHe CHIIbI

TSXKCCTH

4.2.Temneparypa

4.3.T110THOCTD

4.4 M3orepMudecKuit
K03 GHUIHEeHT

4.5.VY nenbHast
TEIUIOEMKOCTE

4.6.TlapuuansHoe

JIaBJIEHHE
4.7. Jnnamuueckas
BSI3KOCTh
4.8. Kunematnueckas
BSI3KOCTh

5. Pacxon, ckopocte U

PacmonoxkeHue  TOYKH  OTHOCHUTEJIBHO
3aJaHHOr0 ypoBHS (OOBIYHO  YPOBEHb
Mopsi)

3HaUYCHHE YCKOPEHHs CHJIBI TSDKECTH B
MECTEe HCHBITAHWS, ONpEne/sieMOe Kak
GyHKIMS — MHAPOTHI M BBICOTHL  (CM.
npunoxenue 13)

Macca equHHIBI 00beMa:

1) s3HaueHWs UL BOXBI  JIaHBl B
nputoxenny 13;

2) 3HaueHMs U1 BO3AyXa [aHBl B
npuioxeHud 13;

OOBIYHO TPUHUMAIOT 3HAYCHHE TUIOTHOCTH
Ha OTMETKE PACIONIOKEHUsI MAIlUHBI (CM.
yepr.4);

3) 3HaueHmss LI PTYTH [OaHBl B
npunoxernu 13

Koapdumuenr, XapaKTepU3yOIUil
TEPMOANHAMUIECKOE CBOHCTBO.

3HayeHus A BOABI JAaHBl B MPUIOKEHUU
13

Jns Lenen JIaHHOTO cTa”jaapra
abCOIOTHOE MaplUajIbHOe JaBICHHE Mapa
B Ta30BOH CMeCH Hal TOBEPXHOCTHIO
KUIKOCTU - OTO JABJICHHE HACHIMICHHOTO
mapa, COOTBETCTBYIOIIEE TeMIIepaType.
3HaueHus [T BOIbI JAHBI B IPUIOKCHHH
13 (Boaa JUCTHUILTMPOBAHHAS)
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JacToTa BpalllCHUsL

5.1.Pacxon

5.2.MaccoBslit pacxon

5.3.M3mepenHslii pacxon

5.4.Pacxoj B KOHTPOJIEHOM
CeUYCHUH

5.5.Pacxozn B KOHTPOJIEHOM
CCUCHUH, TPUBEIICHHBIA K
aTMOC(EepPHOMY aBIICHUIO

5.6.Pacxoz xomocToro
X0Za TYpOHHBI

5.7.HnekcHbIi pacxo]

5.8.1upnekc pacxona

5.9.Cpennsisi ckopocTh

5.10.Yacrora BparieHus

5.11.YactoTa BparueHus
TypOHHBI Ha XOJIOCTOM
xomy

5.12.HauanpHas yactoTa
BpAICHHS

O0beM BOIBI, MPOTEKAIOMUHA B EIMHUILY
BPEMEHH 4epe3 Kakoe-IM0o ceueHne

Macca BOJbI, IPOTEKaromass B CAWHUILY
BpPEMCHU 4YE€PE3 Kakoe-J1100 CceueHue.

[Ipumeuanue. IIpu ONpeAeIcHUN

g ¢

MaccoBOI'0 pacxojia u cienyer
OpaThb AJIs1 OAHOTO M TOTO K€ CEYECHUS

3HayeHWe pacxoja uepe3 HEKOTopoe
HU3MEPHUTEIBHOE CCUCHHUE

3HavcHHE pacxoma 4YE€pe3 KOHTPOJIBLHOC
CCUCHHUEC

_Le O

Foam

)

e Fpam

A - IWIOTHOCTH BOZBI IPH
aTMOC(EpPHOM J[aBICHUN

Pacxon, oOecmeunBaromuii  3agaHHYIO
YacTOTy  BpallleHMs TNpH  3aJaHHON
yIETbHOW SHEPIrHMUM U  HEBO30YKAECHHOM
TeHeparope

3HayeHHEe  pacxoja,  MOJNYYeHHOE ¢
MOMOIIBIO U3MEpEHUs HEKOTOpOH
¢bu3nyecKoi BeNUUYHMHBI, (HYHKIMOHAIBHO
3aBHCsLICH OT pacxoma (CM. IPUIIOKEHHE
14)

Pesynbrar HU3MEpPEHUs HEKOTOpOH
(u3HYecKoi BENUYHUHBI, (HYHKIHMOHAIHHO
3aBUCALIEH OT pacxona

CKOpOCTb IOTOKa, OIpEACNCHHAs Kak
OTHOIIEGHHE pacxoja depe3 CedeHHe K
IUIOIIAH 3TOTO CEUCHHS

YacroTa BpamieHus TypOuHbI 0e3 Harpy3Ku
Ha  YCTAHOBHBIUEMCS  PEXHUME  IPU
JeHCTBYIOMEM perymsTope u
HEBO30YXK/ICHHOM T'eHEpaToOpe

3HaueHWe ~ YacTOTHl  BpalleHWs  Ha
yCTaHOBHBLIEMCS pekumMe
HEMOCPEJCTBEHHO — Ilepel]  M3MEHCHHEM
paboumnx ycioBuii (cM. uept.5)

Ql-:

nim
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5.13.Koneunas yacTora
BpAICHHS

5.14.3abpoc gacToTH
BpAIICHUS

5.15.MakcumanbHbIid
3a0pOC YaCTOTHI BpAIICHUS

5.16.MakcumaibHas
pa3roHHas 4acToTa
BpaLICHUS

6. laBiieHne

6.1. AGconoTHOE
CTaTUYECKOE IaBJIEHUE

6.2. AtmochepHoe
JIaBJICHIE

6.3. 130bITOYHOE JJaBIeHUE

6.4.HauansHoe naBiieHue

6.5.Koneunoe nasieHue

3HaueHWe ~ YacTOTHl  BpalleHWs  Ha
yCTaHOBHBLIEMCS pexume nocie
3aTyXaHHs BCEX BOJNH  IIEPEXOIHOTO
nporecca (cM. yeprt.5)

HaubGombmee 3HAYCHHEC YaCTOTHI
BpaIlleHus, JIOCTHracMoe Tocie cOpoca
HOMUHAJIbHOU Harpysku npu

HOMUHAJIBHOW yCTaBKe peryisropa (cM.
4epr.5)

3HayeHHe YacTOThI BpaIleHN,
JIOCTUTaeMoe npu Hanboiee
HeOJIaronpusTHBIX TIePEXOTHBIX
npoueccax (B HEKOTOPBIX  CIIydasx
MaKCHUMaJbHBIH 3abpoc JaCTOTBI
BpAILEHUS MOXKET MIPEBBIIIATH

MAaKCUMaJbHYI0  Pa3TOHHYIO  YacTOTy
BpAIL[CHHS HA YCTAaHOBUBIIEMCS PEKHME)

VYcraHoBUBIIEECS — 3HAYEHHE  YAaCTOTHI
BpAIllEHUs], JMIIEHHOH BO3OYXACHUS WU
OTKJIIOUEHHOM OT CETH 3JIEKTPUUECKOU
MAalIMHBl TP MAaKCHMaJIbHOM 3HAuUCHUH
yaenbHoU 3Hepruu (Hamope) u HamboJee
HEeOJIAroNmpUsATHOM TOJOXKCHUH Pabodnx
opraHoB. Ha  pasronnyro  uacToTy
BpallleHHsl, OCOOEHHO Yy THIPOMAIINH
BBICOKOM OBICTPOXOIHOCTH, MOXKET
OKa3bpIBaTh BIMSIHUE KaBUTALUs, TaK 4YTO
pasroHHasi YacTOTa BpAICHUS MOXET
3aBHCETh OT HMeromleiics H30BITOUHOM
YAEIbHON 3HEPTUU

Craruyeckoe JIaBJICHHE KUAKOCTH,
OTCUHUTBIBAEMOE OT a0COJIFOTHOTO BaKyyMa

AOcomMoTHOE 3HAa4YeHHE AaTMOC(EpHOTro
JIaBJIECHUS

Pa3HoCTh MeX1y aOCONIOTHBIM JaBICHHEM
" aTMoc(epHBIM JIaBJICHUEM,
U3MEPEHHBIMHM OJIHOBPEMEHHO B KaKOM-
100 TOYKE THAPOTYPOUHHON yCTaHOBKH

P = Pabs T Pamb

M30bITOUHOE JTaBJICHUE, KOTOpoe
BO3HMKAaeT B  33/JIaHHOM TOYKE Ha
yCTaHOBUBILEMCS pexume
HETOCPEICTBEHHO nepen HayajoM

U3MepeHus pabounx yciaosuii (cM. uept.6)

U36eITOuHOE JIaBJICHUE, KOTOpoe
BO3HMKAaeT B 3aJaHHOM TOYKE HAa
YCTaHOBUBIIEMCS pexume rmocie

3aTyXaHHs BCEX BOJNH  I[IEPEXOIHOTO
nporiecca (cM. 4epr.6)

M rnax

" R

Fabs

Famb
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6.6. MrHOBEHHOE JIaBJIEHHE

6.7.MakcuMaabHOE WIIN
MUHUMAJILHOE JaBJIEHUE

7.Y nenbHas SHEPTUs

7.1.Y nenbHas 3HEPrUA
(sHeprus)

7.2.Y nenbHas SHEPTHs
BOJIbI B THIPOMALINHE

7.3.Y nenbHas
SHeprouepesaya B
paboueM Kosece (koyiecax)

7.4.Y nenbHas SHEPTUA
Bozbl Ha ['OC

7.5.Y nenbHast SHEPrHs
BOJIBI B HACOCE TP

HauGousbliiee ¥ HaMMEHbBIIICE M30BITOYHOE
JaBJeHHe, KOTOPOE BO3HHUKACT B 3a/IaHHOMN
TOYKE TP MEPEXOJHOM Tporecce (cM.
4epr.2, 6)

MrHOBeHHOE JaBjieHHEe TIpU HamboJee
He0JIaronpHATHOM HEPEXOAHOM Ipoliecce

OHeprus eAuHHULBI Macchl pabouero Ttena
(BozI)

VI3sMeHeHHE YAEIBbHON JHEPrHH IO0TOKA
(BOZIBI) MEXIY KOHTPOJBHBIMH CEUCHHUSIMHE
Ha CBJl u CHJI rugpomammnssl (cM.
yepr.7, 8, 9)

2 2
E=pabsl_pab.§2+“”l vz

e 2
Tz —zJE
+ +
§=P1 £ _ _E1TE]D
e 2 ; 2

3HayeHUE YCKOPEHMs CHJIbl TSXKECTU Ha
6a30BO} OTMETKE PAaCHONOKEHHUs MAIIUHBI

g .

(cMm. 4epr.4) MOXHO TPHUHATH KaK

3HaucHUs _F?]_ u 2 MO>XHO BBIYUCIIHTH

Fabsl " Fabsd c

COOTBETCTBEHHO 4€pPE3

122 106
y‘leTOM u JUISL OO0OUX BCJIIMYHUH HpPI
HpeHe6pe)KHMO MaJIOM BJIMSAHUH Pa3HOCTH

&

TeMIepaTryp Ha IMIOTHOCTb

MexaHudeckasi SHEprus, nepeiaBacmas 3a
CeKyHIy depe3 coeauHeHHe pabodero
KoJeca (kosec) ¢ BajoM (CM. IPHIIOKEHHE
15), oTHeceHHass K MAacCOBOMY pacxomy
CBJ

By - —im_
(o0

Pa3HOCTb MEXIY YIEIbHBIMU JHEPIHSIMU
BOIbl HA YPOBHSAX BEPXHEIO M HIKHETO
6sepoB I'OC (cm. yept.10)

VY nenpHas OHEPrus BOJBI B HACOCE IIpU
3aJaHHON YacTOTe Bpalll€HUs U 3alaHHbIX

Pm Pm

Pramax

pmrmx

JIx-KT




HyJIeBOM pacxoje (pabora
Hacoca Ha 3aKPBITYIO
38/IBIKKY)

7.6.Tlorepst ynensHOIT
SHEPTHU BOJIBI

7.7.Y nenpHas
MOTEHIMAIIbHAS SHEPTHS
ol Ha CHJT

7.8.136bITOUHAs yaenapHas
SHEPTHs BCACBIBAHUS

7.9.Totepst yaenbHOi
sHepruu Boasl Ha CHJI

8. Hamop

8.1.T'eone3uueckuii Harop

8.2.Hamop

8.3.Hamop runpomammHe

8.4.Hamop I'DC*

MIOJIOKCHUSIX HAINPABIIOUX JIONATOK U
nonacreil paboyero koseca, koraa Ha CBJ]
3aKpBIT 3aMIOPHBIM OpraH

VY nenpHas OHCpTrUsA BOABI, pacCesiHHas
MCKIAY KaKUMHU-TTH00 JABYMs CEHYCHUAMU

VnenbHast MOTEHLMATbHAS SHEPTHS BOBI B
CEUCHHH 2, COOTBETCTBYIOLIAs PA3HOCTH
ypoBHell Mexnay ©0a30BOH  OTMETKOU
THAPOMALIMHEL U [bE30METPHICCKUM
ypoBHEM B Touke 2 (cM. uepT.11)

E.s = E ':Zr _Zﬁf:' = EaZ;

IIpeBbmenne  aOCOMIOTHOH  y[elIbHON
SHEPTUM BOJbI B CEUCHUM 2 HAJ Y/CIbHOIL
JHEprue, COOTBETCTBYIOLIEHN

g

HapIUaNbHOMY JAaBICHHIO Mapa , Ha
6a30BONl OTMETKE THAPOMALIMHBEI (CM.
4yepr.11)

o 2
—galz, — 23]

4
NPSE = Pabs2 ~ Pua 4 Vi

VoienpHas SHEprus BOJIBI, pPAacCesHHAs
MEXIy YpOBHEM HIDKHero Obeda W
KOHTpPONbHBIM  ceueHneM Ha  CHJ|
ruapoManiuiel (cM. yept.12)

Pa3HOCTb MEXKJLy re0e3MIECKUMH
BBICOTAMH YPOBHEH BEPXHETO M HHKHETO
obepoB I'DC (uept.10)

3HepI‘I/I$[ CAWHUIIBI BECa BOAbI

n=2

g

g
-
g

* Ha qepT.lO TIOKa3aHO COOTHOIICHUE MEKAY BBICOTOW M Harnopom

IaC.

8.5.Hamop nacoca mipu
HYJICBOM pacxojie (Harmop
Hacoca, paboTaromIero Ha
3aKPBITYIO 3aIBHIKKY)

B
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8.6.TTorepst Hamopa

8.7.Tlorepst Haropa Ha
BCAChIBaHUH
(orcacpiBannm)

8.8.BricoTa BcachBaHHs
(otcaceiBanus)

8.9.136bITouHBII Harop
BCcachIBaHUs (OTCACHIBAHMUS)

9. MomHocTh

9.1.MomHoCTh OTOKA

9.2.TlonpaBka K MOLTHOCTH
IIOTOKA

9.3.MomHocTh
THAPOMANINHEI (MOLIIHOCTB)

.
Hp=—
g
E
H Ls E.s
g
H
7. =5
E2
(cm. yepr.11)
MNESE
NESH =——+
22
PacrnonaraemMasi ~ MOIIHOCTH  TIOTOKA,

MPOXOJSILEro Yepe3 IHAPOMAIINHY

HonpaBKa, BBOAMMasg C LEJIbIO Yy4de€Ta
3Ha4YCHUd pacxoda, MNIOABOAUMOIO WU
OTBOAMMOTIO Ha BCIIOMOI'aTEJIbHBIC HYXK/bI,
B COOTBETCTBUH C TCXHHYCCKHUM 3aJJaHUEM

MOoUIHOCTB, nepeaBaecMas Baly TypOHUHEI
WM Baly Hacoca (MEXaHHYECKHe MOTEePH B
MOAIIUIMHUKAX [HAPOMALINHBI OTHOCIT K
THAPOMAIINHE):

U1 TYpOUHBI:

P=B+R+F +F+B-F,

rae

1) anmekTpryecKask MOLIHOCTh HA KIIEMMax
TeHeparopa

2) MeXaHHYECKME M  DJICKTPHYCCKHUC
MOTepd B TeHeparope,  BKIIOYAs
BEHTHISILIHOHHbIC HOTepH (cm.
npuIoKeHue 5)

3) moTtepu B MOAISATHHKE reHepaTopa. DTH
[OTepU CIIEAyeT OTHOCHTH K TypOHHE H
reHepaTopy [POHOPLHOHAIBHO
CO3/1aBacMbIM HMH OCEBBIM Harpy3kam
(cM. mpusioxenue 5)

4) norepu BO BCEX BPAIIAIONIUXCS
9JeMEHTaX, TaKUX KaK MaXoBHK, pabouee
KOJIECO TPEXMAIIMHHOTO arperara,
BPALIAMOIIEr0oCsl  BXOJOCTYIO, — 3yOuaTast

NESH

kBT

kBT

kBT

kBT

kBT

kBT




9.4.MomHoCTh pabovero
Koueca (kosec)

nepenaya u ap. (CM. npuiioxeHue 5)

5) MexaHHYeCKash MOLIHOCTb, OTAaBaeMast
KaKoMy-J100 BCIIOMOTaTeIbHOMY
MexaHn3My (cM. mpuiioxenue 5)

6) snexTpuUeckas MOLIHOCTD, OTAaBaeMast
BCIIOMOTaTEIIbHOMY 000pYI0BaHHIO
TypOuHBI (HANPUMEp PEryJIATOpY), €CIH
9TO OrOBOPEHO B TEXHUYECKOM 3aJJaHHH;

IS Hacoca.

P=B-(B+B+F+R)+F,

rae

1) snekTprYecKas MOIIHOCTb, TO{BOAHUMAS
K JIBUTATEIIIO

2) MeXaHWYECKHE U  JJIEKTPHUECKUE
norepu B JIBUTATEJIE, BKJIFOYAst
BCHTUIISIIHOHHBIE (CM. IpHIIOKEHHE 5)

3) norepu B MOAISTHUKE JBHUTATENs. DTH
MOTEPU CJIEAYET OTHOCHTH K HACOCy |
JIBUTATEITIO [POHOPIMOHAIBHO
CO3/IaBaEMBbIM HMH OCEBBIM HArpy3Kam
(cM. mpusiokenue 5)

4) morepu BO BCEX BPAIIAIOMIHXCS
9JIEMEHTaX, TAKMX KaK MaxOBHK, 3y0OdaTast
mepenava, MycKoBas TypOWHa, pabodee
KOJIECO TPEXMAIIHHHOTO arperara,
BPALIAOIIEr0oCsl BXOJNOCTYI0O M T.O. (CM.
npuiIoKeHue 5)

5) MexaHHYeCKas MOLIHOCTb, OTAaBaeMast
KaKoMy-J1100 BCIIOMOTaTeIbHOMY
MexaHu3My (cM. mpuiioxenue 5)

6) snexTpudeckas MOUIHOCTD, OTAaBaeMast
BCIIOMOTaTEIIbHOMY 000pY/I0BaHHIO
Hacoca (HampuMmep peryisTopy), eciid 3T0
OTOBOPEHO B TEXHHYECKOM 3aJ1aHHH

MOoOLIHOCTS, nepeaBaeMast qepes
coexuHeHne pabouero komeca (koiec) c
BasioM (cM. cxemy Ha 4epT.13):

U1 TYpOUHBI:

B,= P+, +F

I Hacoca.

u-_:-U
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9.5. MexaHu4eckue norepu

9.6.MomHOCTh Hacoca mpu
pabote Ha 3aKpHITYIO
3aIBHKKY

10. Koappumment
MOJIE3HOTO JCHCTBUS

(KI171)

10.1.KTIJT

10.2.0ruocurenbubii KITJ]

10.3.Cpennee B3BenICHHOE
3nauenue KIIJ]

10.4.Cpennee
apu(MeTnIecKoe 3HaYCHHE
KIIJT

By=P-Pip- P

MexaHndeckasi MOLIHOCTb, paccesHHas B
NOJIIUIHUKAX W  YIUIOTHEHHWSX  Baja
THIPOMAIITHHBI

MomHOoCTE Hacoca NPH HOMHHAIBHBIX
3HAYEHHUSIX YaCTOTHI BPAILIEHHs, YyCTAHOBKH
HaMpaBISIONIMX  JIOMATOK M JIOMacTel
pabouero Koseca, KOIJa Ha CTOpOHE
BBICOKOTO JIaBJICHHs 3aKpBIT 3aMOPHBII
opraH

JJis TypOHMHBI paCCUUTHIBAIOT 1O (popMyIte

??=P=?? ‘K
‘Dh h fim

Jys Hacoca pacCYHTHIBAIOT IO hopMyIie

£

H=E—=WM 1
o h fim

OtHomenue Texymiero 3Hadenus KIIJ[ x
HekoTopoMy 6a3zoBomy 3HaueHuio KITJ]

PaccunTeiBaroT 10 popmyie

_ @ tanmg tants
@y tantant

T

rae A ) ?,Fg’ (3 KIIJI mpu 3amaHHBIX

pabounx YCIOBHSAX; 2 , e B3 ix
COTJIACOBAaHHEIC B3BEIIICHHBIC
KOX(QPHUIIUCHTHI

Cpennee B3BemeHnoe 3HaueHue KITJ[ npu

ml :ﬂjg:ﬂjg:___
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OTKpBITHIE JIOMATKH HAMPABISIONIETO aIapaTa




fad
-5.:2.«}3.5;!?1.—;?3 RONGKEHUE Ortxpoimaoe nomowesue

Yeprt.3

Cxema orMeTkH rugpomariinasl (0° fat 90°)

Jmremns  2UCDOMaU UHE

o

2 Jadawwors LOCORHS

a - paInaNbHO-0CEBbIC TYPOHHBI, HACOCHI U HACOC-TYPOUHBI (IIsI MHOTOCTYIICHYATBIX
MAILKH-CTYIIeHb HU3KOTO AaBJIeHHs); O - IOBOPOTHO-JIOMACTHBIE WK MPOIEIUICPHbIC
TypOMHBI; B - TOPU30HTANIbHBIE KAIICYJIbHbIE TYPOHHBI UM OCEBbIE HACOCHI
(c perymupyeMbIMH HITH HETTOABHKHBIMH JIOMACTSIME pabodero koseca);

I - AMaroHaIbHbIC MAIIMHE! (CMEIIAHHBIA MOTOK, JTOMACTH HEMOABIKHEL);

Il - AMaroHaIbHbIC MAIIKMHbI (CMEIIAHHBIN OTOK, JIOIIACTH PErYIHPYIOTCS)

Yepr.4

pos o o
* OT™MeTKa TUAPOMAIIHNHBI T He 06sA3aTEILHO COOTBETCTBYET TOYKE C MAKCUMAJIbHON KaBUTAI[UCU.

H3meHeHne 4acTOTHI BpalleHHs TypOHHEI TTocie
BHE3aITHOT0 cOpoca Harpy3Ku

Yept.5

M3menenue naBieHUs B KOHTPOJIFHOM CEYEHHU
TypOunsl Ha CBJ]



e B A
g ?

a - TTocyIe BHE3aIHOTo cOpoca 3aJaHHoi Harpy3Ky;
6 - mocJie BHE3aMHOTO MPHUIIOXKEHUS 3aJaHHON Harpy3KH

Yepr.6

Huskonanopusie Mamuabl. OnpeaeneHue yenbHON ruapaBiInyecKon
SHEPrUM MaIIMHBI

//§ j:'. _3

?/(:", ’ pa»-?;_’”'; B > K
I S R R B s
/’Z"} /;/Jf://ff/,//%ff;./;/é/'i? o
Jadamisrd 100088 b

ra A

- o ) -
g R e T A 1L a
A =
a - MpoIeUIepHas WK IIOBOPOTHO-JIONAcTHast TypOuHa; 6 - oceBOi Hacoc
E =Zie T Zar
[Tbe30MeTpHI YCTAaHOBIICHBI B TOUKaX 11 2; 1 2

E=gH={papa ‘Paz:szllfﬁﬂﬂz _1’§)IE+§(ZI —z3).

CXKMMaeMOCTBIO BOJIBI MOYKHO HpeHe6peqL, NOTOMY 4YTO pa3sHOCTb AaBJICHUS MCKAY TOYKaMU 1u 2 mana: 'Iq' pz 'lo .



Ciie10BaTeNIbHO:
Pabst = OBZr ~2) + Pamar :

Pabs2 = PE\Zy ~ 23] ¥ Pamby |

Pambl’ ~ Pambr = ~H82r — Z7)

U o3ToMy hopmyrna Oyzmer:
E=gzr —2z9)(1- pod B)+ O =) 12=2(1- o B+ OF —v3)1 2
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Omnpenenenne yaelbHOM 3HEPTUH BOJbI B CPEHEHATIOPHBIX U BHICOKOHAMIOPHBIX
THAPOMAIINHAX
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OnpeneneHHe y[[eanoﬁ OHEPIUU BOJbI B KOBIIOBBIX Typ6I/IHaX
C BEPTUKAJIbHBIM BaJIOM

3adanmsrd LOOBENS

g = er - 22
Korna naBnenue B KoxXyx He IOAAETCs, IPUHUMAETCS YTO KOHTposibHOE ceueHre Ha CHJI coOTBETCTBYeT IIIOCKOCTH Ha OTMETKE
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Omnpenenenne H30BITOYHON yAEIEHOM YHEPIUU BCACBIBAHUS
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JlaBieHue ciieayeT u3MepsITh BHYTPH OTCAChIBAMOIIEH TPyObI (Touka 2), B 3TOM Ciiydae BhILICNIPUBEICHHAs: GOpMyIia CripaBeiuBa
Kak Jusl TypOMHBI, TaKk U JUIs Hacoca.

Ecnu HeBo3MOKHO U3MEPUTL NaBJICHUEC BHYTPU OTCaChIBArOIICH pr6I)I, TO MOKHO IIOJYYUTH IO YPOBHIO HUIKHETO 6])6(1)3 (CM



npuiIoxenue 4).
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IMMPUJIOXXEHUE 2
Pexomennyemoe

OBbEM FAPAHTUWA NO XAPAKTEPUCTUKAM r’MAPOMALLMH

1.B TexHHU4EeCKOM 3a/laHuU YCTAaHABJIMBAIOT 3HAUCHUS CIICAYOIINUX TOKa3aTeNe:

1) st perynupyemoil TypOHHBI - MOIIHOCTH Wik pacxoza, KIIJI, MakcCHMalbHOrO MIHOBEHHOTO 3a0poca YacTOThl BpALICHHS,
MaKCHMAJIbHOTO ¥, IPH HEOOXOAUMOCTH, MUHMMaJIbHOTO MTHOBEHHOT'O JIaBJICHUS, MAKCUMAJIbHOW PAa3rOHHOW 4acTOTHI BpaIlleHHs B
YCTaHOBUBLIEMCS PEXKUME;

2) ISt HeperynupyeMoil TYpOHHBI U PEryIupyeMOro MK HeperyImpyeMoro Hacoca - MouHocTH, pacxoxa KI1J[, MakcHManbHOTO
3a0poca 4acTOTHl BPAIIEHHS, MAKCUMAIBEHOTO M, IPH HEOOXOIMMOCTH, MUHHMMAJIbHOTO MIHOBEHHOTO ABJICHUS, MaKCHMAaIbHOM
Pa3rOHHOM YacTOTHI BPAILICHHS B YCTAHOBHBILEMCS PEXKUME (PEBEPCHOM Pa3rOHHON YaCTOTHI BpAIlCHUs U HAacoca);

3) ans Hacoca - MakCHMAaJbHOH yAenbHON HSHepruu (Hamopa) M MOIIHOCTH HpH paboTe Hacoca Ha 3aKPhITYIO 3aJIBHXKKY
(MomHOCTH Ha paboUeM Kojlece B BOAE M/WIN Ha BO3AYXe) LI 3aaHHON YaCTOTHI BPAILCHHSI.

1.1. JIna perynupyembIX TypOWMH Ui OAHOM MIM HECKONBKHX 3aJaHHBIX YacTOT BpALIEHHS MOTYT YCTAaHABIUBATHCS
TapaHTUPOBAHHbIE 3HAUCHUS:

MOIIHOCTU U PAcXoja, KOTOPHIC IOJDKHEI OBITH JOCTHTHYTHI IIPH OJHOM MJIM HECKOJIBKMX 3aJaHHBIX 3HAYEHWSX YAENbHOI
SHEPTUH BOJIBI B THAPOMAIIKHE (CM. uepT.1);

KII, xoTopblii MOKET OBITH OIpEeTICH:

JUISL OTHOTO MJIM HECKOJIBKHMX 3HAUCHHUH YJeIbHONW SHEPIUH BOJBI B THIPOMAILIHHE;

JUISL OZTHOTO HJIH OTAEINIBHBIX 33/IaHHBIX 3HAYCHUH MOLIHOCTEH MIIH PACXOJOB MIIM COIIACHO KPHBOM (CM. uepT.l1);
Kak CpefHHUe B3BEUICHHEIE H cpeHue apudmerndeckne 3HaueHus KI1/] B quamazone MOIIHOCTEH MIIH PacXofoB.

1.2.Tns HeperynupyeMoi TypOUHBI U1 OJHOI WM HECKOJIBKUX 3aaHHBIX YaCTOT BPAILCHHUS YCTAHABIMBAIOT rapaHTUPOBAHHbIE
3HAYEHUS:

MOLIHOCTH WM pacxonga (rapaHTHsi MO Pacxogy OOBIYHO 3aMEHSCTCS COOTBETCTBYIOLIEH rapaHTHeH MOIIHOCTH), KOTODBIC
JIOJDKHBI OBITh JOCTUTHYTBI i KOTOPBIC HE JIOJDKHBI OBITh NPEBBIILCHBI B IMANA30HE 3a1aHHBIX 3HAUYCHUH YACIbHOMH MMAPaBIMYCCKOH
SHEPTUM THIAPOMAIIHHbI (cM. uepT.1).

Jlns HeperymupyeMmol TypOuHEI TpeGyeMoe 3HaYeHHE MOIIHOCTH 3aJ[al0T MHTEPBAJIOM C HIDKHHM IIPEAEIOM *F u BepxHEM

(K +01)7,

IpeaeIomM e K B3aHMHO COTJIACOBAHHAs BeJIMYMHA, 3HaUeHHE KOTOpoii nexut mexay 0,9u 1,0.Kak npaswuiio,

£ =0,95. Beibop 3HaueHUS £ NOIDKEH OBITh YBS3aH C HA3HAYEHHBIMH IIPEeNaMd MOIIMHOCTH, COOTBETCTBYIOIIMMH ~ LWl p

EHIEJ{.

KHI[ JUJIL OJHOT'O MJIN boJee OTICJIbHBIX 3alaHHBIX 3HAYCHUI yZ[eHLHOﬁ anpaBanecxoﬁ SHCPIruu rUApOMallIrHBI,

KHI[ KaK CpE€IHUX B3BCUICHHBIX U CPECAHUX apI/I(i)MeTI/I‘{eCKI/IX 3HAYCHUI B 3alaHHOM JHualta3oHe 3HAYCHUI y[[eanoﬁ OHEPIrUn
TUApPOMAIINHBI.

1.3.lns otHOW MIIM HECKOJIBKUX 331aHHBIX YacTOT BPAILEHUS HACOCA YCTAHABIMBAIOT FAPAHTHPOBAHHBIC 3HAYCHUSL:

MOIIHOCTH, KOTOpasi He MOJDKHA OBITh NPEBBIMICHA B AMANA30HE 3aNaHHBIX 3HAYCHHI YICTBHON JHEPTHH THAPOMAIIHHBEI (CM.
yepr.1);

pacxoja B JMana3OHE 3aJaHHBIX 3HAYCHUU YAEIbHOM HSHEPrUU TUAPOMAIIUHBI, BKIIOYAs 3HAYCHUSA DPAcXona, IMOIeXKallue
JOCTHKCHHUIO ¥ HE MOJJICKAIINE NPEBBILCHHIO (CM. 4epT.1).

Jlns perynupyeMoro M HeperyjimpyeMoro Hacoca TpeOyeMoe 3HaueHHE pacxoja 33Jal0T MHTEPBAJIOM C HIDKHHUM IPelesoM

(& +D=1}Q.sp e '

n 1,0. Kak mnpasuio, £ =0,95. Bribop 3HaueHUS £ JOKEeH OBITH YBSI3aH C YCTAaHOBJICHHBIMH IHpelellaMi IO pacxony,
COOTBEeTCTBYIOmMMK MMy X KT s oHoro miam Gosiee OTAEBHBIX 3aJ[@HHBIX 3HAYEHUH Y/eIbHOM SHEpruu BOMbI B
THAPOMAIIMHE WM COTJIACHO KPUBOH (M. 4epT.l);

oy BEPXHHUM IpEEIOM - B3aMMHO COTJIaCOBAaHHAs BEJIMYMHA, 3HAYCHHE KOTOpoi Jiexkut mexay 0,9



KHI[ KaK CpE€IHUX B3BCIHICHHBIX U CPEAHUX apI/I(i)MeTI/I‘{eCKI/IX 3HAYCHUHA B 3aaHHOM JHalla3OHC yZ[eJIbHOﬁ OHCpPTUH BOJbLI B
TUAPOMAIIIHE.

2. He pmomyckaercs pacnpoCTpaHATh TapaHTUM HA JBE WJIM HECKOJIBKO B3aMMHO CBS3aHHBIX BeMMuuH. Hampumep, B cirydae
perynupyemoii TypOunsl 3Hauenus KIIJI cnenyeTr ycranaBnuBaTh B 3aBUCHMMOCTH MO0 OT pacxoja, MO0 OT MOLIHOCTH, HO HE OT
pacxoja ¥ MOIHOCTU OJHOBPEMEHHO.

3. YcraHOBIIEHHBIE HpENCNIbHbIE 3HAUYCHUS MaKCHMAIBGHOTO WM MHHHMAJIBHOTO MIHOBEHHOTO IaBJIEHHS M MaKCHMaJIbHOTO
3a0poca 4acTOThI BpalleHus pu copoce Harpy3ku (y TypOHH) MM IOTepb HpHBoAa (y Hacoca) ¢ HaIOKECHUEM MYJIbCALUil AaBICHHS

PacIpOCTPaHSIOT Ha BECh JUANA30H PEKMMOB KCILTyaTal{H.

4. VCTaHOBJICHHOE NPEAEIbHOE 3HAYCHHE MAKCHMAaJbHOW pa3rOHHOM 4YacTOThl BPAIICHHS B YCTAHOBUBLIEMCS DPEXHME
(peBepcHOIA YacTOTHI BPALLICHHST IPH PAa3rOHE B CIIydae HACOCa) PACHPOCTPAHSIECTCS Ha YCIOBHUSI, YKAa3aHHBIC B TCXHHIECKOM 3aIaHHUM.

S.HIISI HacocCa IOJIKHBI OBITH YCTAHOBJICHBI BEPXHUE MTPEACIIbI HOTpe6IISIeMOI>i MOLIHOCTHU U JaBJICHUSA IIpU pa60Te Ha 3aKpbITYIO
3aABUKKY JIA 3aJaHHOT'O 3HA4YCHU 4aCTOThI BpAllICHUA .

6. [ToTpeOuTens AODKEH MPEICTAaBUTh HW3TOTOBHUTETIO T'MAPOMAILIHMHBI IIOJHBIE M IOCTOBEpHbIC MaHHBIC, XapaKTePHU3YIOLIHe
BOJIOXPAaHWJIMIIE, BXOJHBIE U BBIXOIHBIE COOPYXEHHUS, BOJOBOABI MEXKAY TOUYKAMM IOABOJAA M OTBOJA, BCE YaCTH U 000OpyIOBaHUE,
OTHOCAIIMECS K BOJOBOJAM, a TalkoKe MPUBOISIILINE U MPUBOJUMbIC MEXaHH3MbI KaK JJICKTPUUECKHE, TaK M HEIIEKTPUYECKHE, BCe
PETyJIATOPHI, KJIAaHbl, 3aTBOPHI U CBA3aHHbBIC C HUMH MEXaHU3MBI.

7. TloTpebutens MOIDKEH ONpeaenuTh (yCTAHOBUTH) 3HAYEHUS BCEX IapaMETPOB, OIMPEIENSIONINX YCIOBHUs, Ha KOTOpPbIE

PpacnpoCTpaHAOTCA rapaHTUU.

IMTPMJIOXEHUE 3
Pexomennyemoe

OMNPEOENEHUE PACXOOA BOAbI

1. Obwme TpeboOBaAHUA

1.1.J1ns onpeneneHnst abCOTIOTHOTO PAacXoia PeKOMEHIYIOT CJICYIOIINE METOIbL:

METO]] N3MEPEHHsI CKOPOCTEHl B psijie TOYEK CEUEHHMS TOCPEACTBOM TyPOHMHHBIX PacX0IOMEPOB,;

METOJ U3MEPEHUS CKOpOoCTeil mocpeacTBoM Tpyook I1uto;

Merox ruapoyaapa (meron 'mbcona);

METO/IB METOK, OCHOBaHHBIE, HAIIPUMEP, Ha H3MEPEHHU BPEMEHH IIPOXO0XK/ICHUSI METKOH 3aJaHHOTO PacCTOSHUS,;

HCTIOIb30BaHNE CTAHAAPTHEIX BOJIOCIINBOB;

HCHOJIb30BAHUE CNIELUAIBHBIX YCTPOHCTB C U3MEPEHHUEM I1eperajoB AaBlICHHI;

00BEMHBIE METOIBI.

Kpome Toro, uisi oOmpeleneHHs pacxola MOXHO HCIHOJIb30BaTh AaKyCTHYCCKMH MeTox (CM. NpUWIOXKEHHEe 7), a Takxke
TepMoanHamuueckuit Meros namepenust KITJI (cum. mpuioxkenune 15), KOTOPBIH MO3BOJISET BBIYHCIUTL PACXOM, UMEs H3MEPCHHbIC
KIIJ, yaenbHyro SHEpru0 U MOLIHOCT.

1.2.Vi3mMepenue pacxoza NMpH HATYPHOM HCIIBITAHHH JIOOBIM METOAOM OYIET JIOCTOBEPHBIM JIMIIb B YCTAHOBHMBIIEMCS IIOTOKE,
T.€. ECIIM M3MEHEHHSI MOLIIHOCTH TeHeparopa (JBUraTesst), yAeaIbHOW SHEPTHH BOABI U YaCTOTHI BPALICHHS HE IPEBHIIIAIOT 3HAYCHHUIA,
yKa3aHHBIX B 11.3.6 HaCTOsIIero CTaHxapTa.

1.3.Ecnu ypaBHUTENBHBIA pe3epByap PacloiI0oKeH MEXKAY U3MEPUTENbHBIM CEUeHHEM U THPOMAIIHHON, TO KOJIeOaHHs YPOBHS
BOJIbI TOJDKHEI OBITH 3a7eMII(UpOBaHbI 10 Hadala OmbITa. ECIHM 3TO TPYAHO BEIMONHUTE, TO PE3YNbTaT U3MEPEHHS PACX0oaa JOJDKEH

YUUTBIBATE 00BEM BOJBI, KOTOPHIH MEPEXOJUT B pe3epByap M OOPAaTHO BO BpeMs M3MEPEHHs [IIPH IOMYCTUMBIX KOJEOAHHIX
yIENbHOM SHEepruu Bojbl (cM. 1m.3.6 HacTosiiero cranaapra)).

2. MeToa onpefneneHusi CKOPOCTel NOTOKa TYPOGUHHBLIMU pacxogomepamu

2.1.HJ’I${ YKa3aHHOT'O METOAa Tpe6yeTc51 HEKOTOPOEC KOJIUIECTBO Typ6I/IHHI)IX PacxoaoMepoOB, pacroiaracMbIX B 3a/IaHHBIX TOYKaxX
nonepevyHoro CEUCHUA BOAOBOJA UK OTKPBITOI'O KaHasla.

Jlnst ompeneneHust pacxoia pe3ynbTaThl OMHOBPEMEHHBIX H3MEPEHHH PacXoJoMepaMH JIOKANbHBIX CKOPOCTEH, YCPEIHEHHBIX IO



BPEMEHH, HHTETPUPYIOT 110 U3MEPUTEIBHOMY CCUCHHIO.
W3mepenns MOTyT NpOBOAUTHCSA:
B BOJIOBO/IE;
B BOJIOIIPUEMHOM YCTPOMCTBE;
B OTKPBITOM IIOJIBOJSIIEM UIIM OTBOAALIEM KaHaJE.

W3mepenus pacxoja HOMYCKAeTCS NPOBOAUTH TOJBKO B MCKYCCTBEHHBIX OTKDBITBIX KaHaJaX C XOPOIIO H3BECTHOW (opmoit
MIONEPEYHOro ceueHus. Mcronp3oBaHne €CTECTBEHHBIX KAHAJIOB HE JIOMyCKaeTcsl.

2.2.I/I3MepeHHe CKOpOCTHU B KaXJIOW TOYKE CEUEHUs JOJDKHO JTUTHCS HE MCEHEe JABYX MHHYT. Ecnu umeror mecto kosebaHus
CKOPOCTH, TO BpEMS U3MEPCHUS NJOJLKHO BKJIFOYAaTh HE MEHCC YCThIPEX IMEPHUOJA0B KoJIeOaHui CKOPOCTH.

2.3.KonuuecTBO TOYEK CeYEHHs JODKHO OBITh JOCTATOYHBIM JUIS TOTO, YTOOBI 0OECIEUNTh YIOBICTBOPUTEILHOE ONPENCICHHE
HpOUIIS CKOPOCTEH 110 BCeMy U3MEPUTEIBHOMY CCUECHHIO.

B B0O/I0BOZIE KPYTJIOTO CEUCHUSI JOIDKHO ObITh He MeHee 13 Touek u3MepeHus1, OIHa 3 KOTOPBIX I0JDKHA ObITh B LIEHTPE CEUCHHSI.

Hucno Touek Z Ha pajinyce, UCKIII0Yas HEHTPAIbHYIO, OIPEACIAIOT U3 COOTHOIICHUS 4"4'@ CEX 5"\@ , TIe R BHYTPEHHHI
paguyc BomoBoja B Mmerpax. IIpu moOoM mMeromeMcs KOJIMYECTBE PACXOJOMEPOB JIydlle YBEJIUUUBATH YHCIO HU3MEPUTENbHBIX
paauycoB, 4eM yBEJIMYMBATH YUCIIO TOYEK Ha Pajnyce, IIPU ITOM ClIeAyeT n30erarb 4Ype3MepHOro CTeCHeHus notoka. CTecHeHue B
LEHTPEe MOXKET OBITh YMEHBIIEHO KOHCOJIBHBIM KPEIUICHHEM PagualbHBIX HECYIUX MITAaHT K CTEHKaM BojoBoja. HenenecoobpasHo
MIPOBOAUTE U3MEpeHUs OoJiee ueM Ha 8 paiycax uian Oojee 4yeM B 8 TOUKax Ha paguyce, UCKIIodast eHTPaIbHYIO TOUKY.

B mpsMOyroiabHOM WM TpalelenalibHOM CeYeHHH MOJDKHO ObiTh He MeHee 25 touek. Ecnm pacmpenenenue ckopocreit

3 3
OTJIIMYACTCL OT OAHOPOJHOI'O, YHCIO TOYECK E OIIPCACISIIOT U3 COOTHOLICHUS 24 J‘ﬂ < Z < 36 ‘rq', rac _{'1 - mjomanb
U3MEPUTEIIBHOTO CEUCHU B KBaJAPATHBIX METpPaAX.

2.4. PekoMeHIlyeTCS HPHMEHATh TOJBKO TYPOMHHBIC PacXoJOMepbl MpPOINEUIEPHOrO THHA. II3MepuTeNbHble CHIHAlbl OT
BpAILlEHUs] TIpoTIeiepa MepealoTcsl Ha MOKa3bIBAIOIINE U PETHCTPUPYIOIINE NPHOOPHI st 0OecreueHus] BO3MOKHOCTH KOHTPOJIS
MIHOBEHHOI'O 3HAUEHHUS 4aCTOTHI BPALICHUS BO BpEMs U I1OCIIE OIBITA.

FpaﬂprOBqume XapaKTEPUCTUKU PACXOAOMEPOB HE JOJIKHBI UBMEHATHCA B IMIPOLECCE UCIIbITAHNA.

IMpomnenniepsl pacxofgoMepoB MODKHBI ObITh AuamerpoM He Menee 100 mM. B mepudepuiiHoil 30HE MOrYT NPUMEHSTHCS
pacxogomepsl ¢ auaMerpom mpornewiepa 50 mm. PaccrosiHue OT BBIXOAHOI KPOMKH JIONACTel mporesiepa J0 BXOAHOH KPOMKH
HECyIIeH ITaHTH T0/DKHO ObITh He MeHee 150 MM. YToJ MeXIy BEKTOPOM MECTHON CKOPOCTH M OCBIO PAacxooMepa I0JDKeH ObITh
He Oosee 5°. Ecnm 5T0 ycnoBue He coOMIONACTCS, TO CIEAYET HNPUMEHSTh CaMOKOMIEGHCHPYIOLIMECS PacXoJOMephl, KOTOpbIe
H3MEPSIOT HEMOCPEICTBEHHO OCEBYIO COCTABIIAIONLYIO0 CKOPOCTH.

2.5. PacxomoMepsl ciieflyeT TIpaJyHpoBaTh B YCIOBHUSX, HJICHTUYHBIX YCIOBHSM HCIBITaHWN. JKemaTenpHO TpaayHpoBaTh
HECKOJIBKO PAacXOJOMEPOB OJHOBPEMECHHO, YCTAHOBIICHHBIX HA TEX )K€ pACCTOSIHUSAX, Kakue OyIyT HMETh MECTO BO BpeMs
HUCTIBITAHUH.

Bo Bpemsi rpagyupoBKu JUamna3oH CKOPOCTEH MOTOKA AOJDKEH 1O BO3MOXHOCTH BKIIIOYAaTh BECh JUAMAa30H MECTHBIX CKOPOCTEH,
OXHJ/IAEMbIX BO BpeMsl HcIbITaHui. HopMallbHBIM TpaJyHpOBOYHBIN [HAMAa30H CKOPOCTEH oxBaThiBaeT ckopoctu - ot 0,4 10 6 m/c
(unornma no 8 m/c). Tlpu 3TOM BepXHHMil mpejes1, KaKk MPaBUIO, OTPaHUYMBACTCS BHOpALMAMHU. DKCTPANOLSILHIO IPagydpOBOYHOM
xapakTepucTuku Oonee yeM Ha 20% MakCHMaabHOH CKOPOCTH CIIEMyeT JellaTh TOJIBKO IPH COTVIACOBAHHM C HOTpeOHTEeNneM U
HU3TOTOBUTEIIEM.

CaMOKOMIICHCHPYIOIMECs MPOIIEIUICPhI CIeMyeT IPaayupoBaTh IPH yriax HaTeKkaHus 1motoka ot 0° 1o MaKkCHMAJILHOTO yriia,
0KHMJAEMOT0 TPH UCIBITAHUAX. |'palynpoBKy MPOBOIAT HPH TOH e OPUEHTALUM HECYIeH INTaHTH K MOTOKY. ODKCTPamosLus
TpaJydpOBOYHBIX XapaKTEPUCTUK HE pa3pelraeTcs.

CucreMaTH4ecKasi IIOTPEIIHOCTh I'PaJyHPOBOYHON XapaKTEePHCTHKU C JOBEPUTEIILHON BeposTHOCTEI0 95% noimkHa OBITH MeHee
0,5% mpu ckopoctsax or 0,4 no 6 m/c. I'pagyrpoBKa pacxoIOMEpOB IOCIE HCHBITaHWII 00s3aTeibHa, €CIM €CTh NPH3HAKU
MOBPEIKICHUM.

2.6.B KOpoTKHX BOAOBOAAX* HJIM B BOJOIIPHUEMHHKAX H3MEPUTEIFHOE CEYCHUE MOXKET PACIIOaraThCs B KOPOTKOM KOH(PY30pHOM
y4acTKe ¢ HEPABHOMEPHBIM U (MIJIH) HEYCTONYHMBBIM PACIPEICICHHEM CKOpocTeil. HarnpasieHne moToka MOKET He COBIAaTh C OChIO
pacxonomepoB. BosneiicTBue 3TuX (akTOPOB MOMKET ObITh YMEHBLICHO NPHMEHEHHEM BBIIPSIMIISIOIINX YCTPOHCTB MIIM IPYTHX
CIICLUAIbHBIX CIIOCOOOB.

* BOIIOBOZ[ CUHUTACTCS KOPOTKUM, €CJIM JJIMHA €TI0 IPSIMOro ydaCTKa MCHBIIIC 25 JAUaMETpPOB.



2.6.1Ha BxoJe B BOJIOIIPUEMHHK MOKET ObITh YCTAHOBJICHO BpeMEHHOE coIuio (dept.14),4ro obecrieunBaer:

MPSIMOJIMHENHBIN MOTOK;
MPUONU3UTENBHO OJHOPOIAHOE U YCTOWUMBOE paclpeieIeHHe CKOPOCTEH;
YBEIUUYCHUE CPEIHEH CKOPOCTH M MECTHBIX CKOPOCTEH IOTOKa y CTCHOK, YTO IMOBBIAET TOYHOCTh M3MEPEHHH IIPU MAaJbIX

pacxonax;

VYcraHoBKa comia Ha BXO/ie B HU3KOHAMOPHYIO TYpOuHy
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K HemocTaTkaM 3TOro crocoda MoXHO OTHECTH.
3HAYUTENBHYIO CTOUMOCTh U TPYJOEMKOCTh H3TOTOBJICHHS M YCTaHOBKH;
BO3MOYKHOC BIIMSHIE MOAH(UIIMPOBAHHOTO BOJOIIPHEMHHKA Ha XapaKTEPUCTUKU TUIPOMAIIHHBI;

HEOOXOJMMOCTh ydYeTa TOJNIIHMHBI TYpOYJICHTHOTO IIOTPAaHHYHOTO CJIOSI, KOTOpas MOXET ObITh MEHbBIIE, YeM pacCTOSHHE OT
CTEHKH, 0 OmKaiIIero K Hei pacxogomepa*.

* Ora TONIIMHA JJOJDKHA OBITh ONpeJeIeHa SKCIEPUMEHTAIBHBIM WIIM PACUETHBIM ITyTeM, Pacxo/l B nepuepuitHON 30He 1OKEH

OBITh PACCUMTAH C YUETOM JCHCTBUTEIBHOTO pacmpeseneHus ckopocreil. Tommuay & TypOyJIEHTHOTO TOTPAaHUYHOTO CIIOS
PacCUUTHIBAIOT 110 (hopMyITe

x
5=031—2
v - xi)

rac E. PACCTOSIHUEC BJIOJIb OCH BOAOBO/IA OT BXOAA A0 UBMCPUTCIILHOIO CCUCHMSI,

V. CpeOHssI CKOPOCTh;

¥ - KHHEMaTH4YeCKast BA3KOCTb.

2.7 .CreranbHbIe TPEOOBAHMS K M3MEPEHUSIM B OTKPBITHIX KaHAJIAX

2.7.1 M3mepuTenbHble ceueHus (Kak MpaBHIIO, OPSIMOYTOJIbHBIC WM TPAalCLeHIalbHbIC) JOJDKHBI IMETh LIMPUHY U [IyOHHY HE
MeHee BOCHMH JIHMaMeTpOB pacxojomepa, Ho He MeHee 0,8 M. ITome ckopocTell B M3MEPUTENFHOM CEYEHHN MOXET OBITh YIydIIeHO

YCTaHOBKOW YCTPOWCTB, MOKa3aHHBbIX Ha 4ept.15. M3ameputenpHoe cedeHHe NOKHO OBITh yAaleHO Mo MeHblueil mepe Ha 10
THAPABINYIECKUX PAINyCOB BHU3 IO MOTOKY OT OJMDKAMIIEro OT TaKMX YCTPOUCTB (KpOME MOATOIUIEHHOTO [UIOTHKA).

CpeZ[CTBa JJIsL CTa6I/IJII/I3aL[I/II/I IIOTOKa B OTKPBITOM KaHaJIC



1 - pemeTky; 2 - TWIOTHI; 3 - MOATOIUICHHBIN TIOT;
4 - u3MepHUTEeNbHOE CEUCHUE

Yepr.15

2.7.2.Tlpn m3MepeHHsX B OTKPHITBHIX KaHAJaX JODKHO OBITh HEe MeHee 25 TOUYeK, KOTOpBIE PAcIoaraloT Ha MEpecedeHusIX S
TOPU3OHTANBHBIX M 5 BepTHKANBHBIX JMHUHA. OKOJIO CTEHOK, THA ¥ CBOOOIHOI MOBEPXHOCTH TOUKH CIIEAyeT pacnonarars game. Kak
MIPaBHJIO, UX PACIIOJNIAaraloT TaKUM 0Opa3oM, 4TOOBI Pa3HOCTH CKOPOCTEH B ABYX COCEAHHX Toukax He mpebimana 20% 3naueHns

o

Oompiiell U3 ckopocTell. MUHHMAaIbHOE PACCTOSHHE MEXIY pPacxoJOMepaMH AOJDKHO ObITh HE MeHee (':1I1 +30) MM, TOE -
Hapy>XHBII JAuameTp mporeiuiepa. PaccTosiHie 0T CMOYCHHOW MOBEPXHOCTH J0 OCH OJIMDKaHIero pacxogoMepa IOJDKHO OBITH HE

MeHee 0,75@!1 n He 6osiee 200MmM. Ock BEpXHEr0 pacxogoMepa CIeayeT pacloiaraTh Kak MUHIMYM Ha OJJUH AUaMeTp NpoIemiepa
HIKE CBOOOIHOM ITOBEPXHOCTH BOJIBI.

2.7.3.Bce pacxonoMepbl KECTKO 3aKpEIUIAIOT Ha IITAHrax, a OCH IPOINE/UIEPOB PACHoJIaraloT MEepHEeHIHKYIAPHO IUIOCKOCTH
HM3MEpHUTENBHOTO cedeHus. J[oJbkHa ObITh oOecredeHa JOCTaTOYHasl KECTKOCTh KOHCTPYKIUH JUIsi IpenoTBpamieHus nedopmarmit
KOHCTPYKIIHH, a Taroke BUOpamuii pacxoJoMepoB.

Pacxomomepsl MOTYT IPIMEHSTBCS B BHJIE CTAIIMOHApHOM OaTaped, CMOHTHPOBAHHONW HA HECKOJIBKHX MapaJUIeTbHBIX CTEPIKHIX
M0 BCEMY HU3MEPUTEIBHOMY CEUYEHHI0. B KaHamax ¢ MajbIM IONEPEYHbIM CEYEHHEM Takass KOHCTPYKIUS MOXET CO34aTh
3HAYUTENBHOE CTECHEHHE. MOXKHO MPUMEHSTh OAMH BEPTHKAIBHBIN PSA pacxonoMepoB (4epT.16) uix ropu3oHTANBHBINA psix. ITH
PsIIBI MOTYT MOCJIEIOBATENBHO TTEPEMEIIATHCS B HY)KHOE TOJI0KEHHE B MPe/ieNlaXx U3MEPUTENbHOTO cedeHus. IlocTosHCTBO ckopocTH
MOTOKa B TPOJOJDKEHUE BCETO OMNbBITA KOHTPOJIHPYIOT OIHHUM HEMOIBMKHO YCTAHOBJICHHBIM PAaCXOIOMEPOM HIM H3MEpEeHHEM
HMHJIEKCHOI'O pacxoja.

OnRMHOYHBIA BEPTUKAIBHBIN P/ TYpOMHHEIX PacXoJOMEpOB,
YCTaHOBJIEHHBIN Ha MOBIKHOH JiebeKe
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1 - monoxkenue 1; 2 -monoxeHue 2; 3 -U3MEPUTEIHHOE CCUCHHE;
4 - mrTaHra KperieHus pacxoA0MepoB; 5 - HalpaBISIOINe 3a)KUMBI;
6 - npoduibHas WTaHra; 7 - TENEKKA; 8 - ypOBEHb BOJIBI MPEACIbHBIH

Yept.16

2.7.4.YPOB6HL BOJBI OIpPEACSIIOT OAHUM W3 METOJOB, ONMCAHHBIX B IPUIIOKECHUN 4. KoneGanwust YPOBHs BOABI HE NOJIKHBI
IpEeBLINIATH +1% Cp€AHETO 3HA4YCHUA FJIy6I/IHI)I IIOTOKA, UX CJIECAYET KOHTPOJIMPOBATH B IIPOJOJKEHUE BCCTO OIIbITA.

2.7.5Cxopoctr 0K0JI0 OOKOBBIX CTEHOK U JTHA B KaHaJIaX MPsSMOYTOJIBHOTO MOMIEPEYHOr0 CEYEHHsI PACCUUTHIBAIOT 110 hopMyIie

vy =V, (x/ag) ™

¥
i o o o
rac 0. CKOpPOCTh B OyrKalIei K OTpaHMYMBAIOIICH IIOBEPXHOCTH TOYKEC U3MCPCHUS,

P kos(UITHEnT, pacCUHTEHIBACMBII 110 (hOpMyITe

=1z [ 2L |i1g [ 2
e ¥

] -

o o o o
rac 1 nu a - pacCTodgHUA OT OrpaHUYUBAIOIIUX ITOBEPXHOCTEU OIMKAMIIIMX TOUEK U3MEPECHUS,

¥
i
v]' u 0. CKOPOCTH, UBMEPCHHBIC B OTUX TOYKAX COOTBETCTBEHHO.

OkoJ10 cCBOOOIHOM MOBEPXHOCTH NPOGHIIL CKOPOCTEH CiIelyeT SKCTPAIIOIMPOBATh U3 YCIOBUS €ro IUIABHOCTH. [Ipy BBIUMCICHUH
pacxofa JUlsl TpareuenadbHbIX CEYEHNH HHTETPUPOBAaHNE BHAUANIE IPOBOAT BAOJb BEPTHKANBHBIX JIMHUH, a 3aT€M - HOCTPOEHUEM

3aBUCUMOCTH IPOU3BEACHUSA v d oT nonepequﬁ I‘OpH3OHTaJILHOﬁ KOOPJAWHATDBL (‘IepT.l?), rac v

o

- CpeaHsd 1o BepTPIKaJILHOﬁ

JIMHUU CKOPOCTB; - TTyOHMHA BOJIBI HA 3TOH ’Ke BEpPTUKAIH.



ITpumep noceoBaTeabHOro rpaduueckoro
HMHTETPUPOBAHMS TIPHU U3MEPEHUH PAacXofa B KaHase
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2.8.TouHOCTh U3MepeHuil pacxoga ¢ MOMOIIBIO PACXOJOMEPOB CYLIECTBEHHO 3aBUCUT OT YCTOWYMBOCTH MPOQHIS CKOPOCTEH,
HaJIW4us BUXpeH, OTKIOHEHUSI TOTOKA OT MPSIMOJIMHEHHOCTH, TYpOYJIEHTHOCTH, EPHOINUECKUX MyIbCALNH, OT KauecTBa H3MEPEHHs

(amcmo m pacmpezeseHHe TOYSK H3MepeHHs U IP(HEKT CTECHEHHs) W METOAa BBIYMCICHHS pacxofa. I1orpemrHocTs H3MepeHHit
JIOJDKHA OBITH OIIEHEHa U yKa3aHa B OTUeTe.

[lpu xopommx CpencTBax M3MEPEHUS M XOPOIIMX YCIOBHAX TCUCHHS CHUCTEMATHYCCKYIO IOTPEIIHOCTh C JOBEPUTEIBHOM
BEPOATHOCTHI0 95%001ICHUBAIOT 3HAYCHHUSMHU T10 MIPHIOKEHHIO 16.

3. MeToa onpeneneHus ckopocTen notoka Tpyokamu NMurto

3.1.Merox NPUMEHSIOT B BOJOBOJAX C JOCTATOYHO OOJIBIIUMHU CKOPOCTSIMH BOABI, CBOOOAHOMN OT B3BELICHHBIX YaCTHII.

v.
3.2. Kosdpdunment ckopocT Tpy6ok [TUTO MPUHUMAIOT PaBHBIM €AHHHIIE. MeCTHYIO CKOPOCTh | PAacCUMTHIBAIOT 1O hopMyJie

"'EP 1

rac - Pa3sHOCTb MEXY MOJHBIM NABJICHUEM WJIU NABJICHHUEM IIOTOKA IIPU CKOPOCTH, paBHOfI HYJIIO, 1 CTaTUYCCKUM IAaBJICHUEM,

nU3MepeHHbIM TpyOKoit IInTo, pacrnonoxeHHO! B TOUKe [

KoaddurmenTs! ckopocTH BceX HECTaHAAPTHBIX YCTPOMCTB yCTAHABIMBAIOT TIIATEIBHOW IpaJyHpOBKOH IO BCEMY IHANA30HY
ckopocTeid. [l BelunciIeHus pacxoa MIPUMEHSIOT T€ XK€ METOAbl HHTETPUPOBAHHUS, YTO U IIPU UCIIOIBb30BaHUU PACX0J0MEPOB.

4. MeTopa ruapoyaapa

4.1.Vi3mepeHre pacxoa METOJOM Tupoyaapa (MHOTIA HAa3bIBAIOT MeTO0M ['MOCOHA) OCHOBAHO HAa 3aKOHAX THIPOJMHAMHKH,
KOTOpBIC Jal0T COOrHOIIEHHS MEX/y CHIIOHN, BHI3BIBAEMON 3aMeJICHUEM MAacChl BOJbI (IBHIKYIIEUCS MEXIY IBYMsI CCUCHHSIMHE), U
HM3MEHEHUEM Pa3HOCTHU JaBJICHUI MEXIY ABYMs CeUeHUsIMU. [IpakTHUecKH €ro NpUMEHSIOT TOJIBKO MPU HETIPEPHIBHOM YMEHBIICHUU
pacxoia B TypOuHE [0 HyJis (3aKphITHE HAMPABIISIOLIETO Arapara, UIjbl, 3aABHKKH U T.J1.).

B BOJOBOJAC MOCTOSAHHOI'O IOIEPCUYHOIO CEYCHUSA _{'1, 3aKJIF0Yar1eM B cebe Maccy KHUIAKOCTH 'IG , AI3BMEHCHUE CKOPOCTHU
dv [ dt

BBI3BIBACT IIEperaj JABICHHH MEKLy BEpPXHHM [0 TEUeHHI0 (MHAGKC %) n HmkHuM (MHIEKC d) MOTEPEYHBIMU

CCUYCHUSAMU, OTCTOAIMMU APYT OT Apyra Ha paCcCTOSAHUN "E‘ . ypaBHeHI/Ie PaBHOBECHs CUJI B 3TOM CJIy4a€ UMECT BUJ

av
oAd— =4
old— Ly
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W3 ypaBHeHus cnenyer

f A H
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rac ﬁ - BpEMs, B TCUCHUE KOTOPOI'oO IPOUCXOAUT H3MEHCHHUE CKOPOCTHU BOIBI, a § - [OOTEps HaBJICHHUA BCJICACTBUE TPCHUSA Ha

Y4acTKE MEXKAY ABYMS CECUHCHUAMU.

CrienoBatesbHO, 3HAUCHHUE PAacXo/ia Yepe3 TypOrHY 10 Hayasa 3aKpBITHS 3aIIOPHOTO OpraHa pacCYUTHIBAIOT O hopMmylie

A i
¢ = Ay =—LI(&?+§)¢£€ +g
250
)
rae 9 . BEJIMUMHA NIPOTEUKH Uepe3 3aKPbIThIH 3anopHbIi oprad. [Iporeuku 4 ONPEIEIAIOT OTAEIBHO.

B nporiecce 3akpbITHs 3aMIOPHOTO OpPraHa HEMPEPHIBHO PETUCTPUPYIOT PA3HOCTH JABICHHUH B JIBYX CEUEHHUSX.
4.2 Ilpu npuMeHeHH! MeTo/ja THAPOYAapa ClIeAyeT COOII0IaTh CIeayomue TpeOOoBaHHUs:
MEXy IByMsI CEUCHUSIMHU, B KOTOPBIX M3MEPSIOT JAaBJICHUS, HE JIOJDKHO OBITH IIPOMEXKYTOYHOH CBOOOIHOM IMOBEPXHOCTH BOJHI;

HPOTEYKH 4Yepe3 3aKPhITHI 3aMOPHBIM OpPraH B MPOLECCe WCMBITAHHMS HE OJDKHBI MpeBhINIaTh 5% H3MepseMoro pacxopa.
[TpoTeuku AOHKHBI OBITH OMpeaeseHbl ¢ TouHocThio 0,2%13MepsieMoro pacxona;

B IpeaeiiaX U3SMEPUTEIIBHOTO YyJacTKa BOAOBOJA JOJIKEH OBITh HpﬂMOHHHCﬁHLIM U UMETH MOCTOSHHOE ITOINIEPEIYHOE CEUYCHUE, B HEM

HEC JOJDKHO OBITH CKOJ'H)KO-HI/I6yIIL CYHICCTBECHHBIX HapyHIeHI/Iﬁ q)OpMLI, a pacCTOAHUEC MEKY CEYCHUAMU JOJLKHO ObITh He MeHee 10
M;

Iiomanyu IoIepeUHbIX ceueHUi BOJOBOJIa U JIMHA Yy4YacCTKa IOJIKHBI OBITH U3MEPECHLL C Z[OCTaTO‘IHOﬁ TOYHOCTBIO, 4TOOBI

k03¢ duieHT TpydonpoBoaa F (cm. m.4.7, nepeuncnenue 9) MOKHO GUTO GBI OMPENETUTE ¢ TOYHOCTBIO 0,2%;

IIpU MaKCUMAJIbHOM 3HAaY€HUHN U3MEPAEMOIr0 pacxolga CymMma JUHAMHUYECKOTO HABJICHUA U NOTEPU HABJIICHUSA MEXKAY CCUCHUAMU
HE NOJIKHBI IIPEBLIIIATH ZO%CPeZ[HCI‘O M3MCHCHM IICpeIaaa JaBJICHUS B IPOLECCCE 3aKPBITHS 3alIOPHOIO OpraHa,

Hpeo6pa303aTeJIL nepemnana JTaBIICHUN [TOJDKEH OBITH pasMCIICH Tak, YTOOBI JUIMHBL COCAMHUTCIIBHBIX pr6OK, uaymux or
NbE30OMETPUICCKUX TOYCK, OBLIH 110 BO3MOYKHOCTH OJMHAKOBBLIMH,

pe3yabTaThl OMBITA, B KOTOPOM 3HaUE€HHE BETUUUHBI C (cm. gept.18) oTpHnaTensHOE, CIEAYeT UCKII0YaTh U3 PACCMOTPEHHS;
€CIM IPUMEHSIOT prbop I'HOCcoHa, TO B KaXKIOM OIBITE CIEAYET U3MEPSITh TeMIIepaTyphl BOJBI M PTYTH ¢ TOUHOCTHIO +1 °C;
NpH TOABOJE BOABI K ONHON TypOHMHE dYepe3 HECKONBKO BOIOBOAOB MAABJICHUS CIELyeT H3MEpATh B KaXJIOM BOJOBOJE

OJHOBPEMEHHO U HE3aBUCHUMO.

Jluddepennmansaas quarpaMma 3aBUCUMOCTH " IaBJICHUE - BpeMsT
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4.3.B KaXI0OM CEYCHHUH ISl I3MCPEHUSI IaBJICHUS TOJDKHO OBITH HE MeHee 4 OTBEpCTHH AnaMeTpoM oT 3 10 6 MM B INIOCKOCTH,
MePICHANKYJSIPHON OCH BOJIOBOIA (B BOJOBOAX JHAMETPOM MeHee 4 M MOKHO HMETh TOJIbKO 2 OTBEPCTHsL). B BooBOaxX Kpyriaoro
CeYeHHs TOYKHM 0TOOpa JaBJieHHs ClIeIyeT pacliojlaraTh Ha PaBHBIX YIVIOBBIX PAcCTOSHUSAX ApYr oT apyra. He pexkoMenmyercs
pacronarate TOYKM OTOOpa BONHM3M BepXa WIM HM3a ceueHus. B BOJOBOJAax MPsIMOYTOJBHOTO CEYEHHs TOUKH OTOOpa AaBICHUS
ClIeyeT pacrojaraTh Ha BEpTUKAIBHBIX CTEHKaX Ha PACCTOSHHU YETBEPTH BBICOTHI CEUEHHS OT JJHA U OT MoTousKa. Bee Toukn or6opa
BBITIOJTHSIIOT M PacIojiaraloT CoriacHo TpeGoBaHusIM npuiokeHus: 4. Toukn orOopa AaBIeHUs CliefyeT pa3MellaTh Ha PacCTOSHUU

2 I (roe o JIMaMETp BOJIOBO/IA) M DOJIee OT MECTa C CYLIECTBEHHBIM H3MEHEHHEM (POPMBI BOJIOBO/IA.

4.4. Yepes WHIUBHIYAIbHBIC BEHTHIH OTBOJBI JABICHHS B KaXIOM CCUCHHH MPUCOCAMHSIOT K OOIIEMY KOJUIEKTOPY,
coolmiaronieMycsi ¢ mpuOOpPOM Ul 3alllCH JUAarpaMMbl 3aBHCHMOCTH Tepernaja aBlIeHHH OT BpeMeHW. [l yMeHbIICHUS
neMidupoBaHusl BCICACTBHE TPEHHS BCE COCIMHUTENbHBIC JIMHUU JOJDKHBI OBITh 1O BO3MOXHOCTH KOPOTKHMH, HEYIPYTUMH U
JOCTATOYHOTrO Jramerpa (He MeHee 18 MM Jutst )KUAKOCTHBIX MAHOMETPOB MM 8 MM Jyis ipeoGpasoBareliel JaBJICHNS).

Bce coenuHeHHs M JMHUU IPOBEPSIIOT HA OTCYTCTBHE MPOTEYEK M BO3ayXa. Ilepea KaXKIbIM ONBITOM JOJDKEH OBITh MPOBE/ICH
OCMOTp 1 TIPOJyBKa TpyOOoK. B ocrambHOM HEoOX0q1Mo cobmonats TpeboBanms mi.4.3, 4.4npunoxeHus 4.

4.5. Tnst obecriedeHuss HEOOXOIMMON TOYHOCTH 3allMCAHHBIX JUArpaMM H3MEHCHUS [aBJICHHs YCJIOBUS TEUYCHUS B BOJOBOJIE
JOJDKHBI OBITh TaKUMH, YTOOBI B KAKIOM CEUYCHHH PA3HOCTh MEXIY JaBJICHHEM, W3MEPEHHBIM B JIFOOOH OTHENBHOW TOYKE, U
CpPEIIHHM JaBJICHHEM [0 M3MEPEHHAM BO BCex TOYKax He mnpesbimana 20% auxamuueckoro nasieHus. CpeiHee W3 MOKa3aHHUM
710001 mapbl IPOTUBOTIOIOKHBIX TOYEK HE JOJDKHO OTIMYATHCS OT CPEAHEro U3 000 APYroi mapbl TOYEK STOTO Ke CeueHHs boee
yem Ha 10% 1MHAMUYECKOro JaBeHHs.

4.6. PexoMeHayeTCsS 3anMCHIBAaTh M3MEHEHHE BO BPEMEHH IIeperana AaBICHWH Ha M3MEPUTEIEHOM YdacTke, 00yCIIOBIEHHOE
HW3MEHEHUEM KOJIMYECTBA IBHKCHUSI BOBI M TPECHUS MEXKIY JABYMs ceueHHAMH (nuddepeHInanbHbIil METO).

B sTOM ciyyae TpeHHEe BHE H3MEPHUTENBHOIO y4acTKa W KOJeOaHHs YpPOBHS BOJABI B BOJONPHUEMHHKE WM YPaBHHTEIBHOM
pesepByape He BIMAIOT HA 3HAYCHHE Nepernaia AaBIeHHH.

HpomBe;{eHHe JUIMHBI U3MEPUTEIJIBHOI'O Yy4aCTKa Ha CPEAHIOK0 CKOPOCTh JOJDKHO OBITH He MeHee 50M  /c.

Ilepen HawyamoM HCHBITAaHMS BBINOJHAIOT TPATyHPOBKY MNpeoOpasoBaTeneil aaBineHus. llepen HagamoM KaxIOro OIIbITa
MPOBEPSIOT HyJIb U3MEPUTETBHON CUCTEMBI.

Pacxo/ ycTaHaBIMBAIOT C MOMOIIBI0 MEXaHU3Ma OIPaHMYCHHUS OTKPBITHS 3allOpHOTro oprana. Konebanus u3MepseMoro pacxoja
JOJDKHBI OBITH CBEJCHBI K MHUHAMYMY YyICp)KaHHEM 3allOPHOTO OpraHa B HEHOJBIKHOM IIOJIOKCHHH, 4YTOOBI PEXUM
CTabMIN3HPOBANICS. 3aTE€M 3aIlMCHIBAIOT M3MEHCHHE JABJCHHS B IPOLECCE HENPEPHIBHOTO MOCTEIICHHOIO 3aKPBITHS 3allOpPHOTO
oprana. 3anuch CileayeT HauMHATh He MeHee 4eM 3a 20 ¢ 1o Hadana JBIDKCHHMs 3alOPHOTO OpraHa M MPEKpallaTh He MEHee YeM
yepe3 20 ¢ moce ero OKOHYaHus.



4.7 . TuddepeHimanbHbli pTYTHBIA H3MEpUTENb Tiepenaaa aasineHus (mpubop I'mbcona) raer auarpaMMmy 3aBUCHMOCTH JIABJICHUSI

u

ot Bpemenu (cM. uept.18) B Bume Qortorpaduu IBIKEHHS YPOBHEH DTYyTH B

Lt
'[ OIpeACIAI0OT IUIAHUMETPUPOBAHUEM JAUarpaMMbl. HpI/I 9TOM HeO6XOZ[I/IMO, 4TOOBI BCE JJIAHBI, BBICOTBI, PACCTOSIHUS U
miomanan ObLIH BbIPpAXCHBI B OZ[HOﬁ CUCTCMC CAWHULI.

-00pazHOM MaHOMeTpe. 3HaueHHe HHTerpaia

O06paboTKy AMarpaMMbl IPOBOAAT B CIEAYIOIIEH [TOCIEI0BATEIbHOCTH:
1) poBoasT ropusoHTaIbHYO JHHIIO O-O, MPEACTABISIONLYIO HYJICBYIO JIHHHUIO MPHOOpa U AXArpaMMBbl;

2) IpOBOJAAT TOPU3OHTAIBHYIO JIMHUIO A-A, NpEACTABIAIOIYI0 CPEAHEEC 3HAYCHHUC IOTCPh NABJICHUSA NPU pa60Te arperaTta 1o
Hayvajia ABMKCHMS 3alIOPHOTO OpraHa;

3) mpoBOJAT rOpPHU3OHTANIBHYIO JiMHHIO F-F, coBmagaromyro co CpeIHHM 3HAYCHHEM IaBJICHHS IOCIE 3aKPBITHS 3allOPHOTO
oprasa;

4)u3mepstioT oT uHUK F-F BBICOTHI THKOB H JIBYX COCEIHHX BOJIH M PACCUUTHIBAIOT UX OTHOILIEHHE E o popmyie

E=HiH,
5)paccunThIBaIOT PACCTOSIHUE o o popmyie
P arctg (27 (ln &)
T

rac ‘B - OTPE30K C AuarpamMmal, HpeZ[CTaBIISIIOHII/Iﬁ coboit MOJIYIICPUO/ BOJHEBI JABJICHUS C YUYCTOM IIOIIPABKH HA IIUPUHY IICIH,

6) paccrosiue L OTKJIAJIBIBAIOT OT MPEIBLIYHIEro MepecedeHus] BoyHbl ¢ juHuerd F-F. [lomyueHHas Todka M o0o3Havaer
KOHEIl THarpaMmel,

7) OpHEHTHPOBOYHO TPOBOJIAT JIMHUIO BoccTaHoBieHust O-M;

8) ompeensAioT MmIomaabL AT nuarpammbl Haj JauHHed O-M mpu OeckoHeyHO Y3KOoi mmpuHe menu npubopa. Ilnomans

JUarpaMMbl MOKET OBITh pa30MTa Ha HECKOJBKO yJacCTKOB "41 , .(‘?g , vy I, M3 muomwanM Kaxaoro U3 y4acTKOB JUarpaMMbl
HEOOXOIMMO BBIYECTh MOMNPABKY, YYUTHIBAIOIIYIO0 (DaKTHIECKYI0 KOHEUHYI0 HIMpUHY IIeau mHpubopa. 3HaueHHE IONPaBKU
oIpeseIsieTcs Kak Mpou3BeneHne 3 GEeKTHBHON MMPUHEI IIEJIN* Ha Pa3HOCTH BHICOT AMArpaMMbI Ha IPaHUIAX y9acTKa pa3OHeHus;

*DpdexTruBHas MmIMPHHA IETH TPUOOpPa - IIHPHHA OTOOPaXKEHHS 1eH Ha GOoTOOyMare Wik HHOM HOCUTEIE HarpaMMbl.

9)paccynTHIBAIOT PACXOJ (Q ) o hopmyie

0-L Ly
gy F
roe T u Y _ macurra6 CEKYHJIBI U MacITad METpa BOJSHOIO CTOJIOA HA JHArpaMME;
F | ornomenue Lid JUIMHBI W3MEPUTENIBHOrO0 yJyacTKa IUIOMIAMM IOMEPEYHOro CeueHus BoaoBoa (Kod(pduimeHt
TpyGOIpOBO/Ia);
g

- pacxoJl IpOTEUYEK Yepe3 3aKPbIThIN 3alIOPHBIN OpraH,

10) onpenensioT HOBYIO JIMHHIO BOCCTAQHOBICHHMS B IPEAMOJIOKCHHH, YTO B JAHHBIM MOMCHT BPEMEHH OCTABLIYIOCS IIOTEPIO
JIaBJIEHUs BRIpaXKaroT Gopmyioit

=G0 )"



rac - OCTaBLIasACsA NOTEPS AAaBJICHUS WK PACCTOSAHUC OT JIMHUU BOCCTAHOBJICHUS OO JIMHUN F-FIIJIS[ I -I'0 y4acCTKa,

& MoTeps AABJICHUS 10 Hadajia 3aKpBITHS, T.€. PaCCTOsIHUE MeXay F-Fu A-A;
& _ nokasaren cremneHu Q B BBHI & =2 Peid 0 5 106 ;
paXXeHHH JUTS THIPABIMYECKUX moTeph (“* =2 miist uncen PeiiHonbca Goiee );
& i
= m a; = 2, A
L orHowenue IUIOINA/ICH TUarpaMMEl, TIe i=1 - HapacTaroas CyMMa IDIOIaAeH CErMEHTOB,;

AT - o01mas miaomaab AuarpaMMel;

A =qF 22

- IJioaab, COOTBETCTBYIOIIAs [IPOTCUKAM.

OtnoxxuB CIIpaBa OT KaXXJ0Tr0 CETMEHTAa COOTBECTCTBCHHO IMOJIYUYCHHBIC 3HAYCHUA ;% BHHU3 OT JiuHUU F-F u COCAMHHB 3THU TOYKH

TI0JTy4arOT HOBYIO JIMHHIO BOCCTAHOBJICHUS,

11)paccunThIBalOT HOBOE 3HAYCHHE PACX0a B MOPSIIKE, ONMPEASICHHOM B mepeuncieHusx 8) u 9). Ecnu nBa mocneqoBaTeabHBIX
3Ha4YeHus pacxoja oriuyatorcs Menee yeM Ha 0,1%,To mpekpainaoT pacyeTbl ¥ NPHHUMAIOT IIOCIeHEee HaliIeHHOe 3HaYeHHe 3a
HOJIHBIA Pacxol B MOMEHT HadJama 3aKphITHs 3aTBOpa. Ecim pacxoxkmeHue 0ojblie, TO BO3BpalaroTcs K mepeuncnenuio 10) u
PAcCUUTHIBAIOT PACcXo]] CHOBA.

4.8. TpeboBaHusl K M3MEPUTEIBHOH CHCTEME, OCHAICHHONH MAaJOMHEPIHMOHHBEIMU AU(QepeHInaTbHbIMA NIPeoOpa3oBaTeNIMU
JaBJICHMS:

1)coOcTBeHHAs YacTOTa M3MEPUTEIIBHOM CHCTEMBI JOJKHA OBITh Ha MOPSIIOK BBIIIE OCHOBHOM YacTOTHI KOJICOAHHs IaBICHHS;

-2
1072,

2)mocTosIHHAsI BPEMEHH H3MEPUTEIBHON CHCTEMbI JOJDKHA OBITH MEHEe

2107,

3)HeNMMHEHHOCTh M3MEPUTEIILHON CHCTEMBI BO BCEM JMAIa30HE H3MEPEHHUIT HE JIOJDKHA MPEBbILIAT
4)dacroTa onpoca JaTYUKOB J0JDKHA ObITh He MeHee 50 pa3 B CeKyHIY;

5) u3mepurenpHas CcHCTEMa MODKHA OBITh MPOTpagyHpOBaHAa HA MECTe HPH MAABICHHH B CHCTEME, DPAaBHOM CpPEOHEMY
CTaTHYECKOMY JaBJICHHIO B CAMOM BEPXHEM M3MEPHUTEIBHOM CEUEHHH MIPU HYIEBOM PACXOJE;

6) ycTpoiicTBa s MOJABICHHUS BBICOKOYACTOTHBIX IMYJICALIMM JABJICHUSI HE JOJDKHBI BHOCHTH IOTPCLIHOCTH B ONpEICICHUC
IDIOIIAIN THATPAMMBI,

7) cucrema 00pabOTKY JaHHBIX HE JOJDKHA BHOCHTH IOTPEIIHOCTH, TpeBbiniarone coorercrBenHo 0,05%cpenmneit pasnoctu
nasieHuii u 6oaee 1 mc;

8)creyeT NCKITIOUHNTD BIMSHIE TEMIIEPATYPhl Ha H3MEPUTEIbHYIO CHCTEMY.

4.9.Tlpu ompeneneHHd pacxoga METOAOM pa3leibHBIX IHAarpaMM H3MEHEHHE IaBJCHHS B IBYX H3MEPUTEIbHBIX CEUCHHUSIX
BOJIOBOJIa PETHUCTPHUPYIOT Pa3feiabHO. MOXKHO IMOJIb30BATHCS M OJJHUM CCUCHHEM, IPUHSAB 32 0a30BOE CBOOOTHYIO MOBEPXHOCTH B
BOJIONIPUEMHHKE, €CIM OTCYTCTBYET ypaBHHUTEJbHBIA pe3epByap M €ClU JJIMHA ydacTKa BOJOBOJA C PEMEHHBIM CEYEHHEM He
npeBbimaet 2% JUIMHBI BCETO BOAOBOAA. JIIIMHA ydacTKa MKy ABYMs H3MEPUTECIHHBIMUA CCUCHHSMU JO0JDKHA OBITH He MeHee 50 M,
H KO3(pPHUIMEHT TpyOONmpoBOJa HA yJ4acTKE BOJOBOJA OT YPaBHUTEIBHOTO pE3epByapa JO HIDKHETO H3MEPHTENFHOTO CEUCHHS
JIOJDKEH OBITh B YeThIpe W OoJice pa3 OoJbIlle, YeM HAa YYaCTKE OT YPAaBHHTECIHFHOTO pe3epByapa 10 BEPXHETO HU3MEPHTEIHLHOTO
CCUYCHHUS.

O0opynoBanue, IPHMEHIEMOE B JAHHOM ClIydae, CXeMaTHUeCKH ToKa3aHo Ha yept.19.

CxeMa m3MepeHHsl pacxo/ia METOI0M 'THApoyaapa” ¢ MOMOIIBIO
Pa3fenbHBIX JUarpamMM
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1 - ypaBHUTENBHEI pe3epByap; 2 - YCTPOKCTBO ISl H3MEPEHHUS H3MCHEHHUSI
YPOBHS BOJbI; 3 - YCTPOMCTBO /ISt H3MEPEHUS YPOBHS BOIBI, 4 - yCTPOHCTBO
JUISL ©3MEPEHHUS JaBlieHus (BepXHEEe H3MEPUTEIILHOE YCTPOICTBO);

5 - ycrpoiicTBO 171 M3MEpEHHUs BpeMeHH (HIXKHEE M3MEPUTEIIbHOE YCTPOHCTBO);
6 - ycTpOMCTBO CHHXPOHM3ALNH; 7 - YCTPOHCTBO ISl TPaJyHPOBKU 1aBICHUS;
8 - ycTpoiicTBo st u3Mepenust aasnenus; 9 - rypbuna; 10 -BomoBoa

Yept.19

I[aHHbIe KaXXI0T0 OIIbITa JOJIKHBI BKJIFOYATh B ceds:
TrpagyupOBOYHBIC XapaKTCPUCTUKU an/I60pa JJIsl I3BMCPCHUS 1ABJICHHUS, 3alIMCAHHBIC ICPE] HAYaJIOM M IIOCJIC OKOHYAHUS OIIbITA,

JMarpaMMbl 3aBUCHMOCTHU "[JaBJIeHHE-BpEMs Iepe]l HaualoM 3aKpPBITHA, B MPOLECCE 3aKPBITHSA M TOCHE 3aKPBITHS 3allOPHOTO
oprana (1o MeHbIIIeil Mepe YeThIpe BOJIHBI AABICHHUS TOJDKHBI OBITh 3aHECEHBI [OCIIE 3aKPBITHS 3a[IOPHOTO OPraHa);

JAuarpaMmMy HU3MEpPEHHS YPOBHSA BOJbI B YPAaBHUTCIBHOM DPE3€PBYyape€ MM OTMETKY YCTAHOBUBLICTOCSA YPOBHSA IOCJIC 3aKPLITUA
3allOpHOro opraHa (eCJ'II/I HCHOJIb3YIOT OJIHO U3MCPUTCIIBHOC cequI/Ie).

Ha KaXXJI0M pEKUME pa6OTLI TUAPOMANINHBI JOJI?KHO OBITh BBIIIOJIHEHO HE MEHEE ISATH OIBITOB C 3aIKChIO JAuarpamMmm.

Ipyn maHUMETPHYECKOM METOJIE pacueTa pacxoja cleIyeT MoJIb30BaThes HopMyIoit

Ar,  Ary,
o-L| =2 -u g
Flyasa  Vusy

1w

1€ UHOCKCHI nu OTHOCATCS COOTBETCTBEHHO K JarpaMmaM B BEPXHEM U HUKHEM CECUCHUIX.

1 d

3HaueHUs MONHBIX IUTOManei u Ha JuarpamMMax "IaBlICHHE-BpeMs B O00OHMX M3MEPHUTENBHBIX CCUCHUSX MOTYydYaroT
TUITAHUMETPHPOBAHUEM TIOCIE OMNPEJENCHHs JHHUM BOCCTAHOBIEHMS C Y4E€TOM TIOTeph MaBIEHHS CIOCOOOM, aHAJOTMYHBIM
OINUCAaHHOMY B I.4.7,1 U3MEHEHHs yPOBHS BOJBI B YPABHUTEILHOM PE3€pByape, €ClIU OH UMEETCH.

[Tpu ncroap30BaHMK YUCICHHBIX METOIOB HHTErpUpoBanus Ha DBM onpenessior JTHHUIO BOCCTAHOBIICHHSI, TIOJIHYIO IUTOLIAb H,
CJICIOBATENBHO, pacxo]. JluarpaMMbl pa3fensioT MPUMEPHO Ha TPUALATH YYACTKOB 4Yepe3 paBHBIC OTPE3KH BPEMEHH, OJMHAKOBHIC
UL BEPXHETO W HIDKHETO CEYCHWI. BBIUMCICHUS BEAYT METOJOM MOCIICAOBATEIBHBIX MPHOIMKCHUI 10 T€X MOp, MOKa Pa3HOCTh
MEX]y COCeTHIMU MPHOIMKEHUSIMHU pacxoja He ctaneT MeHee 0,1%.

Ipu coGmofennu TpeOOBaHUI K MPOBEACHUIO M3MEPEHHUIl MOJHAs MOTPEIIHOCTh C JOBEPHTENIbHOW BeposiTHOcThI0 95% Oynmer
HaxoAUThCs B mpenenax ot 1,5 1o +2,0%mnpu ncnonb3oBanun AuddepeHnnaabHoro Meroaa ¢ 00paboTkoii pesysapraroB Ha OBM u



ot 1,8 10 £2,3% -BO BCEX OCTANIBHBIX CIyJasiX.

5. MeTouYHbIN MeTOA

5.1.EH$[ HU3MEPCHUA pacxoJa B 3aKPBIThIX BOAOBOAAX PEKOMCHAYIOT KOHHCHTpaHHOHHbIﬁ W METOYHBIA METOJIBI.

5.2 . KoHIeHTpauMOHHBIN METO/I 3aK/II0YACTCsI B HEMIPEPIBHOI 1M0/ja4e B TJIaBHbINA BOJOBOJ H3BECTHOTO PAacXojia PacTBOPHMOIO B
BOJIC BEILIECTBA U B M3MEPEHNH KOHIIEHTPALK 3TOr'0 BEIIECTBA, MOIy4YaloIIeicsl Ha HEKOTOPOM PacCTOSHUM OT MecTa nopau. [Ipu
3TOM T'€OMETPUUECKHE XapaKTEPUCTHKH BOAOBOJA M PACCTOSIHME JOJDKHBI oOecredynBaTh paBHOMEpHOE IepeMeinBanue. Crexyet
YUUTBHIBATh, YTO JOMOJHHUTENBHOE NIEPEMELINBAHIE PACTBOPUMOTO BEIIECTBA MOXKET OBITH MOIYYCHO BKIIOUEHHEM T'MIPOMAIINHEI B
MEpPHYIO JUTHHY WJIH YCTAaHOBJICHHEM IepeMeninBarencii (TypOynu3atopos). EctecTBeHHAs KOHICHTPALHS PACTBOPHMOrO BEIECTBA
B TIPUPOJHON BOJEC OJDKHA OBITH IOCTOSTHHOM U He mpeBbimath 15% KOHIEHTpaliy MoJaHHOTO PacTBOPHMOTO BEIIECTBA B MECTE
otOopa npoObI ISt H3MEPEHHS.

Pacxon (Q ) PaccUMTBIBAIOT 110 (hopMyJIe

0 Cy -Gy

= g - =

Cy - Ch

rac q - paCXOZ[ paCTBOpa paCTBOpI/IMOFO BCIICCTBA, I10JaBacMOro B HOTOK;
Ch

- HauaJIbHAs €CTECTBEHHAsl KOHLIEHTPALMs paCTBOPUMOTO BEIECTBA B IPUPOJHOH BOJE,;
1. KOHLEHTpAIMs paCTBOPUMOI'0 BEILECTBA B [10/1aBa€MOM PacTBOPE;

2 - KOHIICHTpalus BEUIECTBA B MECTC 0T60pa Hp06LI.

[lpu cobOnromeHnn TpeOOBaHWIA K W3MEPHTENBHOW ammapaType ¥ YCJIOBUSM TEUCHHs OLCHMBacMas CHCTEMAaTHYCCKast
MOTPENIHOCTH C JOBEPUTEIBHON BepOATHOCTEI0 95% nosmkHa OBITE B mpenenax ot £1 mo +2%.

5.3. MertouHbIit MCTO (paHee Ha3bIBaBIINICS MCTOJIOM COJIIHOT'O oOsaka A.THIeHa) OCHOBaH Ha HU3MEPCHUHN BPEMCHU
HNPOXOKACHUS MCTKU MEKIY ABYMS MONEPEYHBIMU CCUCHUAMHU, PACIIOJIOKCHHBIMA HAa U3BECTHOM PACCTOSIHUU APYT OT JApyra.

BBe/ieHne pacTBOPEHHOTO BEIIECTBA CIIEAYET MPOBOAUTH HA JIOCTATOYHOM YHAICHHH OT U3MEPHUTENbHBIX CeYeHHH (T.e. TOYEK
Havasia ¥ KOHIIA OTCYETa BPEMCHH).

Pacxon paccuntsiBaroT mo hopmyie
o=Vt

o

rae - 00BEeM BOZOBOJIA MEXKIY CEUCHUSIMH,
£ cpeliHee BpeMsl IPOXOKICHUSI PACTBOPEHHOTO BEIIECTBA MEXK/Y CEUCHUSIMHU.

JlocToMHCTBO MeTo1a 3aKIII0YAETCs B TOM, YTO HET HEOOXOAUMOCTH 3HATh KOHLIEHTPALUIO PACTBOPECHHOTO BEILIECTBA.

[pu cobmoneHnn TpeOOBaHUI K N3MEPUTEIHHBIM MPHUOOPAM H YCIIOBHSM MOTOKA OI[CHUBAcMasi CHCTEMAaTHIECKas TIOTPEITHOCTh
C IOBEPUTEILHOM BeposTHOCTEI0 95% nomkHa ObITh B npenenax ot +1 no +1,5%.

6. MeTtoa cTaHAapTHLIX BOAOCSIMBOB

6.1.lns onpeneneHus pacxoa MPUMEHSIOT TOJIBKO MPSMOYTOJIbHBIE BOJOCIUBBI 0€3 OOKOBOTO CXKATHS, C OCTPOU KPOMKOH I10
Bceil JUIMHE U O CBOOOTHBIM TIEPEITUBOM.

BonocnuBHas CTEHKAa yCTaHAaBIMBACTCS IMEPIEHIUKYISIPHO OOKOBBIM CTEHKaM M AHY KaHala M JOJDKHA OBITH JOCTaTOYHO
KecTkoi. [IoBepXHOCTh CTeHKM NODKHAa OBITh TNankoi, 0e3 BBICTYMOB. llemecooOpa3sHO W3rOTaBIMBaTH CTEHKY M3 METallia,
CTOMKOTO MPOTHUB KOPPO3HHU.

[loBepXHOCTh KPOMKHM BOJOCIMBHOM CTEHKHM HOJDKHA OBITH TOPHU3OHTAIBHOHM, IUIOCKOM M riaxkoil. IlepeceueHune Kpomku
BOJIOCJIMBA C TIOBEPXHOCTHIO, OOPAIEHHON K MOABOSIIEMY KaHaIy, JOJDKHO 00pa3oBbIBaTh NpsiMoe 1 ocTpoe peopo (cm. uept.20),



CBO60Z[HOC OT 3ayCCHLEB U LapalliH.

CxeMa npsIMOYTOJIBHOT'O BOJOCIINBA C OCTPON KPOMKOH
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p - BBICOTA BOJJOCJIMBA, ,33
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- Hamop HaJ BOAOCIMBOM,
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Yept.20

Ha BomocnmBe cienyer oOecrnedrBaTh MOJHYIO adpallHio INIOCKOW CTPYH BOJBI HAll BOIAOCIUBOM. BEHTHIISIHWS OJDKHA OBITH
JIOCTaTOYHOM U TOTrO, 4TOOBI JaBJICHUE BO3IyXa IOA CTpyed Boabl ObIO Oin3ko K arMocdepHoMmy. Ilmomans momepednoro

&

CeUYCHHs BEHTWILLMOHHBIX OTBEpPCTHH JoiwkHa ObiTh He MeHee 0,5% mnpou3BeneHust UIMHBI KPOMKH BOJOCIHBA Ha BBICOTY

= o
1 BOJIOCITUBHO CTEHKH HaJl YPOBHEM BOJIBI €O CTOPOHBI 0TBOA (4epT.20).

Bo BpEMsI HCHBITaHUA CICAYCT KOHTPOJIIMPOBATH COCTOAHHUC KPOMKU H (1)0pMy NepeIMBaromIerocs CJios, 9TOOBI HM30€XkKaTh
HNPpUIIUIIAHUA CJI0S BOSMYIICHHOT'O WJIN Typ6yJIeHTHOFO TCUYCHUA.

6.2.BonociuB, Kak MPaBUiIo, YCTAHABIMBAIOT B OTBOISIIEM KaHAJIE THAPOMAIINHEI, TIPH 3TOM HE0OX0AUMO 00eCIeYHTh IIaBHBII
(cBOGOAHBINA OT BOZOBOPOTOB, MOBEPXHOCTHBIX BO3MYIICHUH MM 3HAYHTEIBHOTO KOJMYECTBA BO3AYIIHBIX My3bIPEii) MOABOM BOJBI K
BOJIOCIIUBY.

I[IIH obecrieueHus PaBHOMCPHOI'O pacrpCaACICHUs CKOpOCTeﬁ 10 BCEMY CCYCHHUIO YCTAHABJIMBAKOT YCIIOKOUTEIIbHBIC SKPAaHbl UJIN
PCHICTKH. BOSMyHIeHI/ISI TIOBEPXHOCTHU, NOABOAHBIC 3aBUXPCHUSA WIN J1000r0 poJa aCUMMETPUIO ITOTOKA YCTPAHAIOT YCTAaHOBJIICHUEM
COOTBCTCTBYIOLINX 5KPAHOB.

[onBoasuuii kKaHam BOJOCINBA A0JDKEH OBITH MPSIMBIM C TIOCTOSHHBIM ITONIEPEYHBIM CEUCHHEM, C IIQJAKUMHU CTEHKaMU U AJTMHOH

He MeHee yeM B 10 pa3 mpeBblmaronieil IMHY KPOMKH BOJOCIIHBA b . IlpuMeHsieMble YCIIOKOUTEIbHBIE YKPaHbl MIIH PEIISTKH
YCTaHABIMBAIOT BBHIIIE BOJOCIHMBA Ha yIAJICHHH, PEBBIIIAIONIEM JUTHHY TIOABOASAIICTO KaHana. Ha 3Tol [uMHe YKIOH THA JTOJDKCH
6wt Menee 0,005.

A

BokoBbIe CTEHKH KaHala HajJ YPOBHEM BOJOCIMBHON KPOMKH JOJDKHBI TPOAOJDKATHCS Ha paccrosiHue He menee 0,3 o

TCUYCHHUIO 3a INIOCKOCTh CTCHKU BOJOCJ/IMBA.

Jlo Hayanma ucnbITaHUN IeIecoo0pa3HO MPOBEPUTH paclpefesieHne CKOpocTeil B moasoasAuieM kaHajie. HekoTopele Hanbonee
4acTO BCTPEUAIOIINECs paclpeieNIeH s CKOPOCTel IToKa3aHbl Ha 4epT.21.

[Ipumeps! nonelt ckopocTell B HOABOAALIEM KaHae
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a, 6 - Moy CKOpOCTeit HOPMAITBHOTO pacHpeeNeHNs;
B, T - IIOJISI CKOPOCTEN C OTKJIOHEHHEM OT HOPMAJIbHOTO PaclpeaeneHus,
MPUBOASAIINM K NPEAEIbHBIM IOTPEIHOCTSM ONIPEAENICHUS Pacxoa

6.3. Hamop A Ha BOJIOCIMBE M3MEPSIOT B IMOJBOASINEM KaHajde BOJOCIMBA HAa PACCTOSIHUM OT KPOMKH, MPEBBILIAIOIIEM
MakcHUMaJbHbId Harmop B 3-4 pasa (uept.20). Yucno Touek M3MepeHHs HAIOpa, PABHOMEPHO PACIpPEACICHHBIX IONEPEeK KaHaia

BOJIOCJIMBA, BEIOUPAIOT U3 TabII. 3.

Tabauma 3

JlnuHa KpoMKH, M

Ywucno Todek HU3MEPCHUS

Menee 2

Or2m06

Boiee 6

He menee 4

Pesynbrarsel M3MepeHUs HAopa B KaXIOW TOYKE HE JOJDKHBI OTIIMYAThCS APYT oT apyra 6oinee dyem Ha 0,5%. J{1s BeIMHCICHUS
pacxoma OepyT cpelaHee apuU(pMETHYECKOE 3HAYCHHE HAmopa IO pe3yibTaTaM HM3MEpPECHHH BO BceX Toukax. V3MepeHwe Hamopa
BBINIOJIHSIOT B COOTBETCTBHH C NpHIIOKeHUEM 4. YCTpoicTBa Ui M3MEPEHHs HANopa MOMEIIAIOT B PACHOJIOXKEHHBIC PSAIOM C
MOJBOJISIIIAM KaHAJIOM YCIIOKOHWTEIBbHBIC KOJOJIBI, KOTOPhIE COOOMIAIOTCS C KaHajIoOM 4Yepe3 COCOUHUTCIBHBIC OTBEPCTHSA,
BBINOJIHCHHBIE € cobmoneHreM TpeboBanuii npuiokenus 4 (5.3 u 6.3). Temneparypa BOAbI B YCIIOKOHTEIBHOM KOJIOALEC HE
JOJDKHA OTi4arkes Oosiee yeM Ha 2 °C OT TemiepaTypbl BOABI B IOABOJALIEM KaHaie. ECIM HCHONB30BaHHUE YCIOKOUTEIBHBIX
KOJIOJIIEB HEBO3MOXKHO, UT0JIbYATHIE IIYTIBI OIYCKAIOT MPsIMO B KaHal. B Kax10i TOuke HY)KHO JIelaTh M0 HECKOJIBKO HaOMIOACHUI

Jyepe3 paBHbIE TPOMEKYTKH BPEMEHH.




Jlo Havayia ¥ Nocje OKOHYaHUS UCIBITAHUN CIIEIYeT MPOBEPATH HYJIEBYIO OTMETKY BOIOCIMBA. Y CTAHOBKY HYJISl BBIIOJHSIOT C
MOMOIIBIO HUBEIUPA M PEWKH JTMOO ¢ TIOMOLIBIO JUHEHKH M CIIUPTOBOIO YPOBHsI, KOT[a KaHal ocylueH (4eptT.22), 1Mb0 ¢ OMOIIBIO
CIIENMATILHOTO YCTPOUCTBA, 3aKPEIUIEHHOrO HEMOCPEACTBEHHO HA KPOMKE BOJIOCIMBA, KOTJa yPOBEHD BOJIBI HEMHOTO HHKE KPOMKH
(uept.23).

HpOBepKy HYJIA 110 YPOBHIO BOJBI I[IPH HYJIEBOM pacXoZi€ HE CICAYET IPUMECHATD.

OrnpeiesieHre HOJIOKEHUSI KPOMKH BoJocinBa (ycraHoBka "Hysst"
B OCYIIICHHOM KaHaJie)

1 l’ 3
<"

1 o !

A ool A AL A A LSS A AL T A A

1 - TOuHBIH ypOBEHB; 2 - ITATHB U YPABHUTEIIbHBIII BUHT;

——

3 - orcuer, NoIeKALIMIT KOPPEKTHPOBKE HA 3HAUCHHE &

Yepr.22

OrnpeiesieHre MOIOKEHHST KPOMKH BOJIOC/NBa (ycTaHOBKA "HyIs")
IIPU CIIOKOWHOM MOBEPXHOCTH BOJIbI

Topedesenie TOROKENUR
Gpedencrue yoodnR Bads: AOOMALL Bodocauba cycmanolng
v o MGLER Y

V3en npubopa npu oIpeieNICHUH HOJIOKEHHS KPOMKHI BOJIOCIIHBA
"yCTaHOBKH ypOBHS IpeOHs BogoCIuBa"



1- To4uHBI ypOBEHB (HUBEIND); 2 - MUKPOMETPHICCKHIT BUHT;
3 - Bepubep ¢ HoarycoM 0,05MMm; 4 - BooOpaskaeMblil ypOBEHb;
5 -3amopHoe ycTpoiicTBO

Yepr.23

6.4.Pacxon (Q ) pPaccUMTBIBAIOT MO YCPEIHEHHOMH hopmyiie

0 =|04077 + 004972 |1 g k2

£
MpU CIIEAYIOUIMX OrPaHUUYEHUSIX Pa3MepoB: b2 0,40 wm; P 2 0,30 m; 0,06 m Lhi 0,80 w; O,lEi -'EEJ'IP < 1. Ilpu stom
npeeabHOe 3HAYCHHE MOXKET IPUHUMATh TOJBKO OAWH mapameTp. Mexay MauiMHON M BOAOCIMBOM HE JIOJKHO OBITh MPUTOKA WU
0TOOpa BOJBL.
Pasnuums B pacnpeneneHHH CKOpOCTel B IMOJBOMSIIEM KaHalle, 3aTYIJICHHE KPOMKH, Ype3MepHasi LIepOXOBAaTOCTh CTCHKH
BOJIOCJIMBA CO CTOPOHBI TTO/IBOJIA MIIM HEJOCTATOYHBIN MOJBOJ] BO3AyXa O] MIEPEIHBAIOIIMIACS CIOH MOTYT CEpbe3HO MOBJIHATH HA

TOYHOCTb U3MEPCHHU HAllOpa U pacxoaa.

IMorpenrHocTs ONpeeNeHUs Pacxo/ia 3a MpeAe/iaMi YKa3aHHBIX BBIIIE OMPAHHYCHHI pa3MEpOB BOJOCIMBA MOXET 3HAYUTEIBHO
BO3PACTH.

Ilpu cobmoneHny TpeGOBaHMH K H3MEPUTEABHBIM CPEACTBAM U YCIOBHSAM TEUCHHS CHCTEMATHYECKYIO MOTPELIHOCTH C
JIOBEPHUTENIbHON BepOsITHOCTEI0 95%M0OKHO OLIEHHTh 3HAUeHHEM B npenenax ot £1,7 no +3%.

7. CneuunanbHble CyXawuwune yCTpOﬁCTBa C namepeHuem nepenaga OaBneHun

7.1.13mepenue pacxojia ¢ HOMOLIBIO CY)KaIOIUX YCTPOICTB ¢ auddepeHnaibHbIMIE MAHOMETPAMHU 3aK/II0YaeTCsl B yCTAHOBKE B
BOZIOBOX ycTpoiicTBa (mmadparmel, comta wix TpyObl BeHTypH), o0Opasyrolero cxatoe CEUeHHe, M HU3MEPEHHH BO3HHKAIOLICH
pa3HOCTH AaBlIeHUH. [ paHHIIBl TPUMEHAEMOCTH METO/A YKa3aHbI B Tabm.4.

Tabmauua 4

I'Ipe,qeanble 3Ha4YeHUA AgnamMmeTpoB BogoBoAa o 1 unucen PenHonbAaca RED



Tun ycrpoiicrsa Juametp Boa0BOAA D Unero Peitronsaca * 8 &
MHHHMYM MaKCHMyM MHHHMYM MaKCHMyM
Huadparma:
C YIJIOBBIMH TOYKaMH 50 1000 5. 103 Beckoneunocth
orbopa
¢ ToukamMu otbopa Mo 50 1000 z. 103 "
Dy D WIH
(IraHIIEeBEIMI
Coma:
tumna ISA 1932 50 500 5. 104 10?
Maoi KpUBU3HBI 50 630 4 7
npodus 10 10
Tpy0a Benrypu:
C JIUTBHIM KOH(Y30pOM 100 800 5. 105 5. 105
c KOH(Y30pOM, 50 250 S B
HPOIIE/ITHM 2+10 10
MEXaHUYECKYIO
006paboTKy
c KOH(Y30pOM, 200 1200 S 1
CBapeHHbBIM u3 2+10 2+10
CTaBHOTO JiMcTa 0e3
MeXaHUYECKOH
006paboTKu
Cormo Benrypu 65 500 z. 104 5. 105
Ipumeuanue. [t nuadparm u comnen BeHTypu nelicTBUTEIbHOS MUHIMAJIBHOE 3HAYCHHE ynciia PeitHonbca L sapucur or
JHaMerpa Dy (M) OT OTHOLICHHUSI AUAMETPOB f=diD
vy D
Fe D= 1
)

¥ o
rac 1 - CKOpPOCTb NOTOKA NEPE/] CyKaroluM YCTPOUCTBOM, M/C;

o JMaMeTp BOJOBOJA MEPE CYKAIOIIHUM YCTPOHCTBOM, M;

¥ - KHHEMaTHYeCKas BI3KOCTb KUIAKOCTH, M

2

C

-1




Ilpu cobmroneHHH Bcex TPeOOBaHMN K CPEICTBAM M3MEPCHHI M YCIOBUSIM TEUCHHs CHCTEMAaTH4YecKas IIOTPEUIHOCTh C
JIOBEpHUTENIbHON BeposITHOCTBI0 95% 0y neT IpruMepHO ClieTyoreii:

st muadparM u Tpyo BeHtypu ¢ nmuthiM HeoOpaboTaHHBIM KOH(Y30poM - o +1,0 1o 1,5%;

JUTSL OCTAJIBHBIX YCTPOHCTB - oT 1,510 +2,0%.

8. O6bLeMHbIV meTOo

8.1.00beMHBIN METO/I H3MEPEHHUs] COCTOMT B ONpPEICICHUH W3MEHEHHUsI 00beMa BOBI, 3aIaCEHHOr0 B BOJOEMAax BEPXHErO HJIM
HIDKHET0 Obe)OB, 10 M3MEHEHHIO YpPOBHs BOjbl. HeoOX0AMMO MpeaycMOTpeTh Mephbl MO H30JALUKM BOJOEMa, YTOObI HCKIIOYHUTDH
TPUTOK WM OTBOJ| BOJBI 32 BPEMsI U3MEPEHUSI.

Jlnst TakuX OOBEMHBIX M3MEPEHHI HET OTPaHWYCHHN 10 3HAYCHUSIM Pacxola MpPU YCIOBHH, YTO BO BPEMs OIBITA M3MCHCHHE
YIEIbHOW DHEPruH BOIBI COCTaBisier MeHee 1% (ecaM HET HMHOTO COTJIAIICHHUS) U OTBEYAeT TPEOOBAHUSIM, IIOUICHKAIIMM
BBINIOJIHEHUIO. M3MepeHus npyrux BeauduH, TpeOyembix i ompenenenus KIIZI, momkHBI oXBaThIBaTh BECh NEPUOJ, B TEUCHUE
KOTOPOTO M3MepseTCcs U3MEHEeHUe ypoBHs. JItoOble n3MeHEeHUs MOIIIHOCTH M YAETIbHONW SHEPTUU BOJBI 32 BpeMs U3MEPEHHS CIeayeT
YUUTHIBATb.

8.2.Haubonee HpI/ICHOCO6IIeHHbIMI/I JJIA 00bEMHBIX I/I3MepeHI/Iﬁ SABJISIIOTCA UCKYCCTBCHHBIC BOJOEMBI, IIPCIACTABIIAIONINE co0oit
OcTOHHBIE OACCECHHBI. d)opMa baccelina u YKIJIOH CTCHOK HOJIKHBI OBITH YCTAHOBJICHBI Ha CTaANU IIPOCKTUPOBAHUSA.

EcrecTBennbIe 6accelHbI, KaKk MPaBHIIO, HE IPUTOAHBI JUIsl 0OBEMHBIX U3MEPEHHI.
O0beM BoJI0eMa MOKET OBITh OIIPEEICH TeOMETPHUUECKIM U3MEPEHUEM WK (OTOrpaMMETpUEH.
Ha nocrax u3aMepeHus NpeaycMaTpuBaloT U3MEPUTENH YPOBHS, @ X OTMETKH IPUBS3bIBAIOT K IIABHON PENEPHOH OTMETKE.

8.3. OHOBPEMEHHO C W3MEPCHHUSIMH YPOBHS BOJBI B BOJOEME ONPEICIAIOT YACIBHYIO SHEPrHi Boxbl (mpuinoxeHue 4),
MoIHOCTh (pritokeHue 5) u yactoTy BpauieHus (npuinoxenue 6). [TocienHss BaxHa Mpu paboTe B HACOCHOM PEIKHME.

8.4. Cpennuii ypoBeHb BOJbI PACCUUTBHIBAIOT IO JaHHBIM OJHOBPEMEHHBIX M3MEPEHHH B pas3iIMuHbIX Toukax. KoamuecTBo
U3MEpeHHi 3a BpeMs IPOJOKUTEIBHOCTH OIBITA JOMKHO OOecreunBaTh INOCTPOEHHE UYETKO OMpENeNeHHOH rpadudyeckoit

3aBHUCUMOCTU U3MEHEHUS YPOBHS OT BPEMEHU.

CpeIIHI/Iﬁ 3a BpEMs HCTIBITAaHUI pacxon IMmojay4aroT H3 oObeMa BOJAbI MCXKAY OTMETKaMU B Ha4ajic U B KOHIIC UCIIBITaAHUS,
JaBacMoro rpa;[prOBquoﬁ Ta6J'IPIL[eﬁ U COOTBETCTBYIOLIECTO BPEMEHU U3MEPCHUS.

ITocTOsIHCTBO pacxoia CleyeT KOHTPOJIUPOBATh HHICKCHBIM METOJIOM.
8.5.ITpubnmkeHHbIe 3HaYeH s HOTPEIIHOCTH ONPEACIeHUs 00bema:
OETOHHBIC BOIOEMBI C BEPTHKAIBbHBIMU cTeHKamu - oT +0,5 10 +0,8%);
OCTOHHBIC BOJOCMBI C HAKIIOHHBIMU Oeperamu - ot £0,7 mo +1,0%.
ITpu OLICHKE MOTPEIIHOCTH ONMPEIEIICHUS PACX0/a CICAYCT YUUTHIBATh.
HOTPELIHOCTh U3MEPEHHSI BPEMEHN HAIIOJHEHUS WIIH OLIOPOKHEHHUS;
HOTPELIHOCTh ONpPEJIEICHUS YPOBHS BOJBI.

[lpu cobmromeHnn TpeOyeMBIX YCIOBHI OIICHHMBacMas CHCTEMATHYECKas IMOTPEITHOCTh C JIOBEPHUTEIBHOI BeposTHOCTEIO 95%
MOKeT OBITh B penenax ot £1,0 mo +2,0%.

IMPUJIOXKEHME 4
Pexomennyemoe

OMPEQENEHUE YOENbHOW 3HEPIrMY BOAbI B FTMOPOMALLUHE
1. O6wume nonoxeHus

VY 1enpHyI0 HEPTUIO BOJBI B THIPOMAIIHHE PACCUUTHIBAIOT MO (OpMyIie, TPUBEAESHHON B IPUIOXKEeHHH 1.
W30BITOUHYIO yIeIBHYIO SHEPTUIO BCACBIBAHUS PACCUUTHIBAIOT 110 (hOpMYyIIe, IPUBEICHHON B IPUIIOKEHUH 1.

I[IISI OIIpCaACICHUS yIIeJILHOfI OHCPTUM BOJAbLI B THJAPOMAIIINHE HeO6XOIII/IMO BBIYHCIIUTH a0COFOTHOE CTATHYECKOE JaBJICHUC U



CPpE€AHIOI0 CKOPOCTH BOABI B KOHTPOJIBHBIX CCUCHUSX, a TAKIKEC OTMETKH KOHTPOJBbHBIX CCUYCHUH.

2. OnpepeneHue yaenbHON aHeprum Boabl
2.1.TpeboBaHHs K H3MEPUTEIHHBIM CEUCHUSIM

Ecin u3mepurensHoe ceuenne Ha CBJl TypOMHBEI HEe MOXET OBITH PACHONOKEHO HIXKE COPOYAEPKMBAIOMIMX PEIIETOK, TO
BBIYHCIIEHHUE TIOTEPh YASIBHON 3HEPTUH BOIbBI JOJKHO OBITH COTIACOBAHO A0 UCIIBITAHHM.

Korza oreepctust mns otOopa AaBICHUH HE MPELyCMOTPEHBI M HE MOTYT OBbITh JOMOJHHUTENBHO YCTAHOBJIEHBI JUIS HCHBITAaHUH,
U3MEPUTENbHBIE CEUEHHUs PAcloNaraloT B MecTax, Iie €CTh JOCTYIl K MOTOKY. YacTo 3T0 MPUBOJUT K UCTIOIb30BAHHUIO CEUCHUH, IlIe
ecTh CBOOOJHAS IOBEPXHOCTh. ECIM HEBO3MOXKHO H3MEPHTHh JABICHHE BHYTPH OTCACHIBAIOIIEH TPYOBI, TO M3MEPSIOT OTMETKY
HIDKHETro Obeda HeMOCPEICTBEHHO MO/ BHIXOIHBIM CEYCHUEM OTCACHIBAIOLICH TPYOBI MIIH Kak MOKHO OJmke K Hemy (dept.24).

Omnpenenenue yaeabHON SHEPTUH BOAbI HU3KOHATIOPHOM
THPOMAIINHBI C UCTIOJIb30BAaHUEM YPOBHEH BOMBI
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I[IISI HNPUBCIACHUA CXEMbI NOTCPU MEKIAY 1lmu 1 Z[O6aBII$IIOTC$I JJIsL Typ6I/IHI)I U BBIUUTAIOTCA [JI1 Hacoca, a MOTECpHU

EL '
-2 MeXIy 2 1 2 BBIYUTAIOTCA IJ1s TypOUH U 100aBIIAIOTCS IS Hacoca.

' . r = r =
W3-3a Maoii pa3HOCTH AaBICHUI MWLy 1 u 2 CKUMAEMOCTBIO BOJIBI TIPEHEOPEraroT, ClIe10BaTeNbHO, | 2 2 .

VporuerHas popmyina (CM. 4epT.7) MpUMET BUIT
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[TnoTHOCTB BOABI IPU ATMOC(HEPHOM IaBICHUU IPHHUMAIOT KaKk
UYepr.24
2.1.1Koraa u3MepuTelibHbIE CEYCHHUs HE COBIAJIAIOT C KOHTPOJIBHBIMH CEYCHUSIMH, YUUTHIBAIOT IIOTEPH YACIbHOH SHEPIrHU BOIbI

MEXJ[y U3MEPUTENbHBIMA M KOHTPOJIBHBIMH CEUEHHSIMH C yYETOM HANpaBIECHHS U PacHpeNeNIeHus] CKOPOCTel, OTHOCHTEIBHOIO
PacIoNIOKEHHS ABYX CEYEHHH U AEHCTBUTEILHOTO BOCCTAHOBIEHNSI KHHETHUECKOH 3HEPTUK Mex Ty HUMH. OIieHKa MOTeph yAeTbHON

OHEPIruu BOJbBI OCHOBaHA Ha TECOPETUUYCCKUX 3HAHUAX U NMTPAKTUYECKOM OIIBITE.

3. OT™mMeTKMn

3.1.Ha xaxnoit I'DC nomxkna ObITh IPeycCMOTpEHA TTIaBHasl pelepHast OTMETKa.

OtmeTkn PacCIioIOKEHUA BCEX USMEPUTECIIbHBIX HpI/I60p0B JOJIKHBI OBITH OIIPCACICHBI OTHOCUTCIIBHO TJIaBHOM penepHoﬁ OTMCTKH

10 Hayajia UCIBbITAaHUH.

Pa3HOCTH MEX/Iy IJTaBHON PENIEPHOM OTMETKOM U OTMETKOM npudopa (cM. 4ept.25) paccunThIBatoT 10 hopmyJie
Zp =Zp ~Zp
IMprMeps! rIaBHEIX OTMETOK M BBICOT IIPUBEAEHEI Ha 4epT.26.

Ompenenenne OTMETKH IIpudopa
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- OTMETKa pubdopa,; - IPOMEKYTOYHAs peIriepHas OTMETKA,
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. riIaBHasl perepHasi OTMETKa (BbICOTA) KOHTPOJIBHOU TOUKH

Yept.25

PacrnonioskeHne 0OTMETOK U 0003HAYCHHE BBICOT
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- IPOMEXYTOYHAs peNIEpHast OTMETKA, - OTMeTKa pubopa,

E=23_Z4 g.=

- reo;[emqecmdﬁ Harop, s BbICOTA BCACbIBAHUSA (OTcaCLIBaHHSI);

M
EM TEM T z'3; ‘l’_ - YPOBEHb BOJBI
Yept.26

YT100BI M3MEPUTH PA3HOCTH OTMETOK (BBICOTBI), TPEOYIOTCS YPOBHEMEpPHBIC HMPHOOPHI MOIJICKALICH TOYHOCTH; IS H3MEPEHHS
MaJIBIX BBICOT MOTYT TaK)Ke UCIIOIb30BATHCS PYIETKH.

3.2.IIn0THOCTB BOJBI CIIEAYET PACCUUTBIBATD KAK CPEAHION0 U3 IIOTHOCTEH B JBYX KOHTPOJIbHBIX CEYCHUSX.

15 ’

HOCKOHLKy Pa3sHOCTb TEMIICPATYP BOAblI Ha BXOJC U BbIXOJAC MAallIMHbI Majia 1Jid BbIYUCIICHUSA HHOTHOCTeﬁ, OIPCACIIIOIMNX
MOJKHO I10JIb30BAaTLCA 3HAUYCHUEM TEMIIEPATYPHI B KOHTPOJLHOM CCUCHUU Ha CHI[

3.3. KuHeTnueckyo 3HEprui0 B KaKOM-JIMOO CEUYEHHM ONPEACIIAIOT MO CPEeHEH CKOPOCTH BOABI B 3TOM ceueHHU. CpenHIoro

CKOPOCTh v OIpEACIAIOT KaK OTHOIICHUEC 00BEMHOTO pacxoda K Imjiomanu CCUCHUS. 3HavyeHWe TUIOMIAAN CEUYCHUS OIIPCACISIIOT

U3MEPECHUEM UJIN BBIYUCIIAIOT 110 YEPTEKAM.

VY ienbHyI0 KHHETHUECKYIO YJHEPTHIO BOJIbI B KOHTPOJIBHOM CEUCHUH PACCUUTHIBAIOT MO GopMyie
2
g, =vil2

WsmepurensHoe ceuenne Ha CHJI cremyer pacrmonarath Kak MOXHO OJIKe K BBIXOJY M3 OTcachiBaromieii Tpyosl (uept.24).
YpoBeHb BOJBI CIEAYET U3MEPATh B INIOCKOCTH TOT0 ceueHus. KoneGanus ypoBHS BOJABI B 30HE H3MEPEHUSI MOKHO JAeMII(HPOBATH
NIPUMEHEHHEM N3MEPHUTEIBHBIX HIIH YCIIOKOUTEIIBHBIX KOJIOALIEB.

!
Jlis onpeneneHus IUIOMAAN CEYECHUS 2 CllelyeT MBICTIEHHO NPOJIOJIKUTD JIMHUIO CTEHKH OTCACHIBAIOIIEH TPYOBI.
3.4 Ilpakruueckue GOpMyIIbI 1)1 pacueTa yaAeIbHONH SHEPTUH BOJIbI

®dopmyna, mpuBEICHHAs B TPWIOKCHWH 1, SBISCTCA AaNIpPOKCHMAIMEH TOYHOTO 3HAUCHHS YACITBHOW OSHEPTHH BOJBI
runpoManrHbel. OTHOCUTENNBHAS OIIMOKa BeleAcTBHE anmpokcuManmu - Mernee 0,01%.

g g

Bnusiane m3MeHneHus C BBICOTOM HpeHe6pe)KI/IMO MajJI0O U MOJKHO 6paTb €r0 paBHBIM 3HAYCHUIO Ha OTMCTKEC MalllMHBI

Zr (uepr.4).



B HEKOTOpBIX Cily4asX C)KMMAaeMOCTBIO BOJbI MJIHM PAa3HOCTHIO aTMOC(EPHOTO IaBICHUS MEXAY CEU4eHHAMH 1 m 2 MOXKHO
npeHeOpeysb.

Ha uepr.27 u300pakeHa HU3KOHANOPHAas YCTAHOBKA, B KOTOPOW Ui M3MEPEHMs YIENbHOW SHEPrHH BOJBI HCIOJIB3YIOT

i epeHIaIbHbEIE MAHOMETPHI.

CxeMa yCTaHOBKHU JJIsl OIIPEIC/ICHUS THAPABINYECKOM SHEPIUu
MaIlIUHBI ¢ TOMOLIBI0 JU(GepeHIMaIbHOTO MaHOMETpa
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W3 n3mepeHuil pa3sHOCTU JaBJICHUHN T10JIy4acM:

Pabsl ~ Pabs2 _ %

- —+zg (ZE_ZM}%_(ZI_ZM}%]
=~ o = =~

Ilpy nNpUMEHEHWH K HHU3KOHAIOPHBIM MaluHaMm ( £ = 400000 TIa) cxMMaeMOCThIO BOABI IMpeHEOperaeM M MOJIydaeM

T

IMosToMy ympomeHnHas popMyina IMeeT BUL:

2_.2

o A Wk
£ 2
Yepr.27

Ha qepT.28 H306pa>1<eHa HU3KOHAIOpHasl YCTAaHOBKa, B KOTOpOfI JaBJICHHUE B 000MX CEYECHHUAX HU3MEPAIOT BOJASAHBIMU
NbE30METPaAMHU.

Omnpefenenne yienbHON SHEPTUH BOAbI B HU3KOHAMIOPHBIX THAPOMAIIHHAX
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a - NPOIEJUICPHAs WM IOBOPOTHO-JIONACTHAS TypOuHa; O - 0ceBOIt Hacoc.

BozsiHble Mbe30MeTpBI IPUMEHSIOTCS B TOUKax 1u 2.

OO6mias popmyna UMEeT BH]T
E=ZH = (pays) ~Paps2)! B+ 0F ~v3)/2+ Bz ~22)

C)KMMaeMOCTbIO BOZIBI IIPEHEOPEratoT, MOCKOJIbKY Pa3sHOCTh AaBieHHI Mexay Toukamu 2 u 1 mana. IToatomy ATTe
CJICI0BATENIBHO:

Pabsl = P22y = 21)F Papt.

Pabs2 = PEZ7 —22) % Pambr ;
Pampl’ ~ Pambz = ~£a8l2r —2y)

U TI03TOMY yIIpoIleHHas popmyia OyaeT UMeTh BUA
E=glzr ~2x)(1- o/ D)+ O —v§)12=gZ(1- oo/ B)+ Of —¥) /2.

ITnoTHOCTH BOJBI IIPU TEMIIEPATYPE OKPYHKAIOILETO BO3yXa MOXKET ObITh MIPUHSTA PABHOM 7

Yepr.28

B sTOM ciyuae CKMMaeMOCTBIO BOZIbBI MPEHEOPEraroT, MOCKONIBKY pasHocTh napieHuil MeHbuie 0,4 MIla. 3HaueHHe MIIOTHOCTH
BO3/1yXa ONpPEEISIOT B COOTBETCTBUH C IpHioxkeHuem 13.

Ha uepr.29 npuBeneHa cxema Ul CPEJHEHANOPHBIX M BBICOKOHAIIOPHBIX PEAKTUBHBIX TypOMH. [laBleHHS B 3TOM Cllydae
OTAENBHO M3MEPSIOT B KOKAOM KOHTPOJIHOM CEYEHHH, IIPHYEM Pa3sHOCTh OTMETOK M3MEPHUTENILHEIX MPHOOPOB COCTABISET MAIYyIO



JOJIFO OT ‘E"l H, CJICA0BATCIIbHO, BIIUSTHUEM aTMOC(i)epHOI‘O JAaBJICHUS MOXHO npeHe6peqL.

Onpenenenne yIenbHON SHEPTUH BOABI B CPEAHEHATIOPHBIX
1 BEICOKOHATIOPHBIX THPOMAIINHAX

Lmrmgmace arodoopl
r]

Oimrsgiming Apudopos

N

2¢
=h
N b’?

Ja@canery ypoOeNE
g &

Zy =z -z
a) arperat ¢ BCpTUKaJIbHbIM BaJIOM y

Fy =Eq —F
6) arperar ¢ rOpU30HTAILHBIM BaJIOM 2 2 2,
MaHoMeTphI IPUMEHSIOTCS B Toukax 1u 2.

OO6mias popmyna UMEeT BHIT
F=gH = - = }12 o = _
EH = (papst ~ Pabs2) #+(f —v) 2+ E(z1 —22)

! ’
PazHoCTBIO aTMOC(i)eprIX Z[aBIIeHI/Iﬁ MEXKAY TOYKaMH 1 u 2 MOXKHO npeHe6peqb, TaK KakK E MaJio 110 CpaBHEHHUIO C H f

FPambl’ =~ Pamb2 = Pamb TToCKOIBKY 2

no3TOMY n 2 MalJibl 110 CPAaBHEHUIO C H » TO MOXHO IIPpHUHATB, YTO

Lol =2y Zami g =iy

CJIEIOBATEJILHO!

Pabsl = By Y210 + Pamir

’
.
rae AT HM30BITOYHOE JABJICHUE B TOUKE 1 ;

Fabsa = Br +EEJ‘?2§ +pam&’

’
.
rae Pr . U30BITOYHOE JaBICHHE B TOUKE 2 U [IO3TOMY YIpPOILeHHas (pOopMysIa UMEeT BU!

E=(pp ~p) P+ 8z —22)+ Of ~v)2=(pr ~pp) P+ EE+0f V32
Yepr.29

Ha gept.30 11 uepT.31 npuBeneHbI CXEMBI A1 KOBIIOBBIX TYpOHH.

L4 . ., =
O6bramo 2 MIPUHUMAIOT PaBHOH HYJIO, OTMETKOM 2 KOHTpojbHOro ceyeHus Ha CHJI coyXuT cpeqHsisi OTMETKa BCEX TOUYEK
KacaHUs OCed CTPYil ¢ OKPY)KHOCTBIO aKTHBHOCTH, a JIaBJICHUE BHYTPH KOXKYXa HPUHUMAIOT PaBHBIM aTMOC()EPHOMY JaBIICHUIO IIPU
YCJIOBHH, 4TO B KOJKyX€ HET IPOTHBOIABIECHHS.



Ha yepr.24 u3o0paxkeHa cxeMa HM3KOHANOPHOW TMAPOMALIMHBI, IE JUIS BBIYMCICHHS YIEIbHOH 3HEPrMH BOABI UCIIONB3YIOT
U3MEpEeHHs1 ypOBHeH BoAbL. Mi3MepeHue ypoBHS ClIeayeT BHIONHATh HE MEHEE YEM B IBYX TOUKaX.

OHpeZ[eJIeHI/Ie yIIeJILHOfI OHCPTUH BOJBI B BEPTUKAJIbHBIX KOBIIOBBIX Typ6I/IHaX

d e Jadarrsid  yoodens A~ 7
- - LK '}_
=- -
Korna naBnenue B KOXXKyX HE MOJAeTCsl, IPUHUMAETCS, YTO KOHTposibHOEe cedeHue CHJI cooTBETCTBYET IUIOCKOCTH HAa OTMETKE

ot
2 a napnenne BHYTPH KOXyXa PaBHO aTMoc(epHOMy.

O6mas ¢popmyia UMeeT BUI
E=Z H=(pgs ~ Papsa)! BT —3)2+ 2z - 25)

’
Pa3HocThi0 MexAy aTMOoc(epHBIM JaBIEHHEM B TOYKaX 1 U 2 MOXXHO IpeHeOpeub, Tak Kak Z Majio MO CPaBHEHMIO C H ,

Pambl =~ Pamb2 = Pamb . Zolp=2

no3TOMY , IO 3TOM NPpUYUHEC IPUHUMAIOT , CJIEI0OBATEIbHO:

Fabsl = A +Zp‘1§ +pam£:’ 2

!
rac - U30BITOYHOE JAaBJICHHUE B TOYKC 1

Fapsa = Famb

IMockoneky a7 U IIpUHAMAs V2 =0, moygaeM ynpoeHHyio Gopmyiy

E=ppip+Elzp—z)+vii2=peip+ gl +vii2
Yept.30

Omnpexenenue yaenbHOH SHEPTUU BOABI B TOPU30HTAIBHON
KOBILIOBOII TypOuHe



Jadarwsni ypodens
z = 5 " -7 £ 4

JlaBnieHue BHYTpHU KOXKyXa OOBIYHO MPUHUMAETCS PABHBIM aTMOC(EPHOMY JaBIICHHIO.

O6mas ¢popmyna UMeeT BUI
= 57 = _ = )% " =r _
F=gH = (papst ~Paps2) @+ O —va) 2+ gz~ 7))

’
Pa3HocThIO MEXTy aTMOC(HEPHBIM [aBIECHHEM B TOYKAX 1 U 2 MOXXHO HpeHeOpeub, TaK Kak Z Majio 10 CPABHEHUIO C H , TO

Fambl" = Pamb2 = pamb_

1o aT0ii € mpuunHe Z 2l / 77 Z .
CrnenoBaTeabHO:
Pabsl = v + (20 ~2U0E + Pamy
rie Pl HU30BITOYHOE JIaBJICHHUE B TOUKE la;

Fansd = Famb .

MpUHUMAs V2 =0, mosyuaeM ynpoiueHHyto Gopmyy
E=ppip+Elzp—z)+vii2=peip+ gl +vii2

IMpumeuanue. B cimydae MHOrocoIuioBoi TypOHHBI KOHTPOJIbHAsI OTMETKAa THMAPOMAIINHBI BHIOMpAETCS KaK CpeJHEe 3HaueHHe

. w
OTMECTOK 2 nu 2 , YKa3aHHBIX Ha YEPTEKE.

Yepr.31

4. OnpegeneHne U3bbITOYHOW yAeNbHON 3HEepPrun BcacbiBaHUA

W30BITOUHYIO yAENTBHYIO SHEPTHIO BCAChIBAHMS PACCUUTHIBAIOT 1O (hopMyie mprtoxeHus 1 ¢ yderom tpeboBanuii mi.2.1.1u 2.4
HACTOSIIIETO NPHIIOKCHNUS.

5. U3amepeHue paBrneHus

5.1.BLI60p PacCIioIOKEHU U3MEPUTEIIbHOTIO CEYCHHUS TOJIKCH o0ecreunBaTh HAMMEHBIITHE BO3MYIICHHUS ITOTOKA.

V3MepHTenpHOEe CeYeHHE MNPEIIOYTHTEIBHO pacroiarath Ha IMPSIMOM Y4YacTKe BOJOBoja (KOTOPBIH MOXKET ObITh Clerka
KOH(Y30pHBIM WK TP PY30pHBIM), PACIIONOKEHHOM Ha 3 JHaMeTpa BBEPX U Ha 2 [HaMeTpa BHU3 MO MIOTOKY OT CEYCHHSI.



5.2. TInockocTh M3MEPHUTEIBHOTO CEYCHHs IOJDKHA OBITh HOPMalbHOW K CpeJHEMy HampaBleHHIO MmoToka. Ero miomans,
HEeoOXoauMast Uil BBIYUCIICHHUS CPEIHEH CKOPOCTH BOJBI, HOJDKHA JIETKO U3MEPATHCS.

B u3meputenbHOM cedeHHH T1000H (OpMBI CIeAyeT UMETh HE MEHEEe JIBYX Iap IPOTHUBOINOJIOKHO PACIOJIOXCHHBIX OTBEPCTHH
Ut oTOOpa aBieHus. B cirydae Kpyriioro nomnepeyHoro cedeHus JODKHBI OBITH 000pyOBaHEI YETHIPE TOYKK 0TOOpa JaBICHUS HA
JIBYX NEPIEHIUKYISPHBIX Opyr Apyry nuamerpax. OTBepctus mus oTOOpa JaBieHHs HE CIeAyeT pacloiaraTb B caMoil BepxHei
TOYKE CEYEHMs] WM BOJM3M Hee BO n30ekaHHe MOMaJaHHs BO3IyXa M B CaMON HIDKHEH TOUKe WM BONM3M Hee BO HM30ekaHHE
3acopeHus. B ciayuae Hekpyrioro, darie BCEro IpsIMOYIOJIBHOIO CEYEHUS, OTBEPCTHUS HE JOJKHBI paconararbesi OKOJIO YIIIOB.

JlaBlieHUs B OTZEIBHBIX TOYKAX M3MEPHUTENBHOIO CEYCHMS, BBHIPAXKEHHBIC B €IMHHLAX YACIbHOW SHEPIUH BOJBI, HE JIOJDKHBI
OTJINYATHCs APYr oT apyra Oonee dem Ha 0,5% ynenpHoil sHepruu Boabl ruapomainunel win Ha 20% yaenbHOH KHHETHYECKOM
SHEPruM NOTOKA, PACCYMTAHHON IO CPEJHEH CKOPOCTH B CEUYEHUH.

5.3.01Bepcrus st 0T60pa IaBiICHHUs JODKHBI ObITH BBIIOIHEHBI BO BKIIAIBIIAX 3 KOPPO3HOHHOCTOMKOTro MaTepHana. THIIOBbIC

KOHCTPYKIIUU NPUBCICHLI HA LIepT.32.

[Ipumeps! oTBepcTHiA 1711 0TOOPA HaBICHUS

d

r
j a

o R
‘I‘ Koppooaussnocmounud

ed MOAMEGUAR

a - orBepctre (....)* or6opa maBieHwus; 6 - OTBEPCTHE U BKIAIBIII IS
0oTOOpa AaBJIEHUs; B - BKJIAIBIII 111 OETOHHOTO BOJOBOIA

dog _ gul2pd.7<di4

Yepr.32

* Heunrtaemslii TexcT. bpak ourunana. - [lpumedanue n3roroButens 6a3bl JaHHBIX.

[unuHapudeckoe oTBepCTHE Uisl 0TOOpa AaBICHUs JOJDKHO MMETh AMaMeTp OT 3 10 6 MM U [UIMHY HE MEHee JIBYX JAMaMeTPOB.
Ocp oTBepcTHS JOJDKHA OBITh MEPICHIUKYIIpHA K CTEHKe BoxoBoaa. OTBepCTHS HE IOJDKHBI HMMETh 3ayCCHIIEB WU
HEIPaBUIILHOCTEH, KOTOpbIE MOT'YT BBI3BaTh MECTHbIE BO3MYLIEHHUS. KpoMKH OTBEpCTHIl MPEeNNOYTUTEIBHO CKPYIJISATh PajnycoM

ridid

, IJIaBHO COIIPATaronuMcCs CO CTEHKOU MIPOTOYHOI'0 TpaKTa.

CTeHKH BOZOBOJA JIODKHBI ObITh [TaJAKMMU M [apaJUICIbHBIMI HAPABICHNIO TOTOKA Ha paccTosiHny He MeHee 300 MM BBepx M
100 MM BHH3 IO TEUSHHUIO OT OTBEPCTHSI.

B GeToHHBIX BOZOBOAAX OTBEpCTHS A 0TOOPA MABIEHMS JOJDKHBI PACIIONaraThCsl B IEHTpPE IUIACTHHBI U3 HEP)KaBEIOIIeH cTaiy
nm 6pou3sl uamerpoM He MeHee 300MM, yCTaHOBJICHHOH 3aMOJIHII0 ¢ OETOHHOH CTEHKOM.

5.4.01Beperus st 0T6Opa JaBICHHUS MPUCOSAUHSIIOT C MOMOIIBIO TPYOOK K 001ieMy Koiuiekropy (uept.33). [Ipu 3TOM Kax/blit
OTBOJI JIOJDKEH UMETh BEHTWJIb. J[MaMeTp COeIMHMTENbHBIX TPYOOK NOJDKeH ObITh OT 8 1o 20 MM, HO He MeHee JBYX AHaMETPOB
OTBEPCTHS, a IMAMETP KOJUICKTOpPA JIOJDKEH B TpU M 0oJIee pasa NpeBblaTh quamMeTp otepcTust. CoeMHUTENbHbIC TPYOKH JOKHBI
UMETh 110 BO3MOXKHOCTH OJMHAKOBYIO JUIMHY ¥ HEHPEPHIBHBINA I0bEM 110 HAIPABJICHUIO K U3MEPHUTEILHOMY IIPeoOpa3oBaTelio u
OBITh OCHAICHBI KpaHaMU Ui BBITyCKa Bo3ayxa. LlemecooOpa3sHo NMpHMEHSTH IpO3padHble INIACTUKOBBIC TpyOku. [Iporeuku B
COCIMHEHHUSIX HEIOITYCTUMBI.

CxeMa coelMHEeHUs OTBEPCTHUH 11 0TOOpa JaBICHUS C KOJUIEKTOPOM



L

&

a - OTBEpCTHS Ul 0TOOpa aBIeHHs, COEANHEHHbIE C KOMJIEKTOPOM OTAEIbHBIMH
TpyOkamu: 1 - BBIITYCK BO31yXa; 2 - )KUJIKOCTHBII MAHOMETp; 3 - KOJUIEKTOD;
0 - oTBepCTHS IS 0TOOpA AABJICHUS, COCIMHEHHBIE KOJIBIEBEIM KOJIIEKTOPOM C
MaHOMETpoM: 1 - BBIITyCK BO3/yXa; 2 - MAHOMETP; 3 - CJIUB; 4 - KOJIBLEBOH KOJIIEKTOP

Yepr.33

5.5.1Ipu Hanuuuu mynpcanuii HEOOXOAMMO MPEIYCMOTPETh COOTBETCTBYIOIee AemiidupoBanue. [lemnupyroiiee ycTponcTBO
JOJKHO OBITh MONHOCTBIO CHMMETPUYHBIM C OJMHAKOBBIM CONPOTHUBICHUEM TPH ABIKCHHM KHUJIKOCTH B OOOMX HaNpaBICHUSX.
MOXHO TPHUMEHSTh KalWUBIPHBIC TPYyOKH AmaMeTpoM 1 MM JOCTaTOYHOH AJIMHBI, HOCKOJIBKY OHHM O0ECIeYMBAIOT JIMHEHHOE
JIeMidupoBaHHue CIydaiHBIX IMTyIbCalli AaBieHus. JlOIOoIHUTETbHOE AeMII(HPOBAaHUE MOXKET OBITH 00eCIeYeHO BO3AYIIHOM MmN
YPaBHUTEIIFHOM KaMepoH, NPHCOSIMHCHHON K JIMHHUM JaBJICHMs Iepel MaHoMeTpoM. [IpuMeHeHrne CHMMeTpHYHBIX auadparM He
pexomenayercs. JIroboe mpoccenupyromniee yCTPOHCTBO CleyeT IIYHTHPOBAaTh OaillacoM ¢ 3aIBHIKKOM, KOTOpas 3aKphIBaeTCS Ha
BPEMsI OTCUETOB.

Ilepern6s! nnu caaBIMBaHUE COEAMHUTENBHBIX TPYOOK, a TakkKe MPHUCOEIUHEHHE KAKUX-IHOO HECHMMETPUYHBIX CY’KAIOMIMX
YCTPOMCTB HE 1OMYCKAIOTCS.

5.6./11g u3MepeHns JaBIeHHs HCIOJIB3YIOT MAHOMETPHI PAa3IMYHBIX BUAOB U Jpyrue Npeodpa3oBaTein JaBICHUH.

5.6.1. Tns m3mepenust manbix (MeHee 0,3 MIIa) nmaBieHuit (mepenamoB AaBICHHIT) HCIONB3YIOT JKHIKOCTHBIE MaHOMETPBI
(ta61.5). Jlnst uckimoueHus 3pPEKTOB KAMIUISPHOCTH AXAMETP TPYOKH XKHIKOCTHOrO MAaHOMETpA J0JDKEH ObITh He MeHee 8-12mm.

5.6.2. lnsn w3mepenust nasnenuit cebiuie 0,2 MIla 0OOBIMHO NPHUMEHSIOT TPY30IOPIIHEBbIE MAHOMETPHI C MPOCTHIM MM

[

muddepeHIuanbHbEIM opuiHeM. J(GEKTUBHBI AHaMETp MOPILIHS ONpeNeNnsIloT Kak cpegHee apudMeTHdyeckoe auaMmeTpa
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3(1)(1)CKTHBHbIﬁ JAUAMETP IMOPHIIHA JOJIDKCH OBITh OIIPCICIICH C OTHOCHTEIILHOMN NOTrpeUIHOCTBIO
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. Hammpumep,

a¢¢exTuBHBIN TuameTp nopuras 10 MM 10JDKeH OBITh OTIPENENICH ¢ TOYHOCTHIO HE MEHEE
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TPEHHE MKy HOPIIHEM U LIWIMHIPOM CIIEAYeT YCTPaHATh MEJICHHBIM BpallleHHeM nopiHs ¢ yacroroid ot 0,25¢ gm0 2¢

=107 Mz_ -1

CHCTeMY, KaK [IPaBUJI0, 3aIONHAIOT MaciIoM Maioil Bskocth (¥ c )

JUIS BOCTIOJIHEHHSI HEM30EKHBIX NMPOTEUeK Macia depe3 3a30p MEKAY MOPLIHEM U LWIHHAPOM JOJDKEH OBITh MpPelyCMOTPEH
pe3epB Maclia J0CTaTOYHOT0 00BEMa, COEJMHEHHBIH C IIUIMHAPOM;

eCIM Tpy30Bas IUIONIAZKAa BpalaeTcs BMECTE€ C MOPIIHEM, TO TPy3bl, IIOMEI[aeMble Ha 3Ty IUIOMIAAKY, MOJDKHBI OBITH
0TOaNaHCHPOBAaHbI BO H30exaHNe BUOpALUi TIOPIIIHS;

IPY30IOPILIHEBOI MAHOMETP AOJDKEH OBITH YCTAHOBJIEH Ha JKECTKOM OCHOBAHUH, OCh MOPIIHS JOJDKHA ObITh BEPTHKANBHOM;

BCE JEHCTBYIOIIME Macchl (Macchl rPy30B, MOPIIHS, TPY30BOM IUIOMIAAKH M MP.) AOJDKHBI OBITh M3BECTHBI C HEOOXOIUMOA
TOYHOCTHIO;

BC€ I'py3bl JOJIKHBI OBITH MPOHYMEPOBAHBI.
rpy30H0pIHHeB0ﬁ MAaHOMETP PEKOMEHAYETCA COCAUHATH 160 IoCJICa0BATCIIBHO C yCTpOfICTBOM JUI1 U3MEpEHUs TIeperiajia

nasienus (mpeoOpasoBareieM IMepenajga MaBlICHHsS WM SKHIKOCTHBIM Iu(depeHInaIbHbIM MaHOMETPOM, cM. 4ept.34), aubo
HapaJUICIbHO C CHIIOM3MEPUTEIILHBIM YCTPOUCTBOM (CTOJIOOM KHIKOCTH, MPYKHHOMN, MECCI030M, CM. 4epT.35).

pr30n0pHJHeBoﬁ MaHOMETD, COCIMHEHHBIN TTOCIICIOBATEIHHO C yCTpOﬁCTBOM
JJIA U3BMCPEHUS I€perana JTaBJICHUN
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by

- mepemnaj gaBieHuil; 1 - neiictByromas macca, T; 2 - IpuOop I U3MEPEHUS
OCTaTOYHOIO TIeperaia NaBieHui; 3 - Bona; 4 - Macio

Yept.34

I'pyzonopuineBoil MaHOMETp, COCIUHEHHBIH apajuIeIbHO
C CUJIOM3MEPUTEIIbHBIM YCTPOHCTBOM

Iy
Fis

Omremxa npuldopa 2,

3
Popmyrna UMEET BUJ
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IIPU 3TOM 2

1 - peiicTByroOLIast Macca B TOHHAX, 2 - IPUOOP AJIst H3MEPEHUS
cuitbl; 3 - Bozia; 4 - Macio

Yept.35

HOHpaBKI/I Ha BJIMSIHHUC 3THUX ychOﬁCTB JOJIKHBI OBITh OIIpeaCIICHBI rpanprOBKoﬁ o0 Harpy>x€HueMm rpy30nopuIHEBOro
MaHOMETpa MPU NOCTOAHHOM NABJICHUU AOIOJHUTEIBHO MaJIbIMU MacCaMM Tak, 4TOOBI HWHAUKATOP KOMIICHCUPYIOLIETO yCTpOﬁCTBa
IoKas3aJl HyJIb.

5.6.3.IIpy>KMHHBIII MAaHOMETpP NPUMEHSIOT IIPH YCIOBHH, YTO OH UMeEET TPeOyeMyI0 TOUHOCTb M MCIIOJNB3YEeTCsl B ONTUMAIbHOM
nuanasone uzmepenuit (ot 60 m0 100%mnoHON MIKabY).



5.6.4I1pumenenne npeobpazoBaTesieil JaBIeHHs HMEET CIEAYOLINe MPEHMYIIECTBa:
MPOCTOTA BKJIIOUCHUS B JJIEKTPOHHYIO CUCTEMY cOOpa JaHHbIX;
BBICOKOE OBICTpOZICHCTBHE peoOpa3oBaTes;

BO3MOKHOCTb NOJIY4YE€HHUS CPECAHUX 3HAYCHHI MYyJIbCUPYIOIINUX JIaBIICHUN WA rnepenagon JaBIICHUU U OCYIICCTBJICHUS 3allUCH
JaBJICHUS IIPU MEPEXOJHBIX ITPpOLECCax.

Cucrema B KOMIUIEKCE C MpeoOpa3oBaTeneM JaBICHUs JODKHA OBITH NMPOTpagynpoBaHa B MECTE WCMBITAHUS NPH JaBICHUSIX,
0KHMJAEMBIX B TPOIECCE HCIBITAaHMUS.

I[OJI)KHa OBITh npeayCcMOTpEHAa BO3SMOKHOCTD IIPOBEPKU I/I3MepeHI/I171, BBIITOJIHACMBIX HpeO6pa30BaTeJI$[MI/I B IIPOLCCCEC UCIIBITaHUS.

5.7 Ilpoepka npubopos

5.7.1.Jo v mocie UCHbITaHus MOKa3aHus mpubopa P JIOJKHBI OBITh CPABHEHBI CO CTATHYECKUM JIABJICHUEM NPH HYJIEBOM
pacxozne (it I'DC ¢ ypaBHUTEIHHBIM PE3EPBYAPOM JUIS CTAOMIIM3ALMN CTATHIECKOTO JABJIEHHS MOKET MOHATOOUTHCA HECKOJIBKO
9acoB).

IIpoBepky mpoOBOMIT cpaBHeHHeM (cM. 4epT.36) aGCOMIOTHOrO CTATHYECKOrO MAABICHHS, ONPEICICHHOrO [0 OTMETKaM H
paccYUTaHHOTrO 1o opMmyIie

Pabsl = Pampn ¥ P2(20 ~ 21) = Pampn T PELq

U UBMEPCHHOI'O C IIOMOIIBIO HpH60pa " paCCYUTAHHOI'O 11O Q)opMyne

Pabsl = Pis T Pamblt ~ MEL(2 ~ 210 ) = Pig ¥ Pamby ~ A18121

rac pM - U30BITOYHOE JaBJICHUEC, ITOKAa3bIBA€EMOC MaHOMETPOM U

P+l g=(ap*ta)le

CxeMa NpoBepKU MaHOMeETpa
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RO bopa 2 AT




Yept.36

< =
Fabsl =~ 2 MIla MOXHO TIPUHATH 2 Jr?1-

Kak npaBuiio, NpMHUMAIOT, 4TO £7 8 cllydae, Korja
PazHOCTH MeXIy ABYMSI pe3yJIbTaTaMH AaBJIeHUI noinkHa ObITh MeHee 0,1%.

Dusndeckne CBOMCTBa BOJBI (cpeanI;[ IJIOTHOCTh U T.II.) OIPEACIIAIOT B COOTBETCTBUU C IIPUITIOKCHUEM 13, 3a UCKIIFOYCHUEM TEX
CJIy4dacB, KOTJa IJIOTHOCTD OIPEAC/IAIOT HEIIOCPEACTBEHHBIM N3MCPCHUCM.

5.7.2IIpyx1HHbIC MAHOMETPBI U IPe0OPa30BaTENH JaBJICHHS HOJDKHBI ObITh IPOBEPEHBI 110 KUIKOCTHBIM HIIH IPY30IOPIIHEBBIM
MaHomerpam (cm. uept.37).

I'pagynpoBka npy>XHHHOTO MaHOMETpa WK IpeoOpa3oBaTels AaBICHUSL
B IIPOLIECCE UCIIBITAaHUS
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Yept.37

INopnexamuii rpagyHMpoBKE MpPYKHHHBIH MAaHOMETP WIJIH IpeoOpa3oBaTeNb [aBICHHS MHPUCOCIAMHIIOT MapaienbHO C
IPY3OIMOPIIHEBBIM MaHOMETpOM (WIH C JOOBIM OPYTMM [EPBHYHBIM HPHOOPOM) K HAMOPHOMY TPYOONpOBOAY depes
pas3IenuTeNbHBI COCyl Tak, 4TOOBI O Hadana M TOCIEe OKOHYAHUsS KaKAOTO OMNbITa B XOJE MCIBITAHHS BCE CTOPOHBI MOTJIH
YIOCTOBEPUTHCS, YTO MOKA3aHWS NpHOOpa WIM 3alNHCH W3MEPEeHHH COINAcyIOTCS C IIOKa3aHUSIMH IEPBHYHOTO YCTPOMCTBA.
PaznenuTensHbI cocyn mo3BosisieT paboTaTh TIPy3ONOPIIHEBOMY MAHOMETPY Ha Maclie, a HpPYXHHHOMY MAaHOMETpy WIIH
peoOpa3oBaTelio - Ha CBOSH KUIKOCTH IIPH IIOCTOSTHHOM TeMITepaType.

INepexmoyeHreM KpaHOB MOXKHO MOJTYy4YHTh ABA PEXKHUMa pabOTHI - U3MEPEHHUE JIABJIEHH MaHOMETPOM WIIH MpeoOpa3oBaTeseM U
TrpagyupoBKYy HNpUOOpPOB MO Ipy30BOMY MaHOMeTpy. [l m3mepenus masneHus kpansl A u B oTkpriBatoT, a kpansl b, I', [l u E
3akpbIBaroT. J{na rpaxynpoBku npubopa kpansl A, b, B, I' nomxHb! ObITh 3aKphITH, KpaH [ OTKPHIT, KpaH E u cMOTpoBoOe CTEKIO
UCIIONB3YIOT TOJBKO ISl MPOBEPKU HyIsl mpoBepsiemoro npubopa. Kpan I MojkHO Mcronb30BaTh MO0 A7 BBITYCKA MONABIIETO B
pa3IenuTeNbHBII cocy ] BO3ayXa, JIMOO IS 3allOJHEHNUS STOT0 COCy/a U JIMHUH JaBIeHHs MacloM U3 IepeHOCHOro 0aka, a kpaH B -
mbo it cOpoca aBieHHst B pa3feNIUTEIBHOM cocy/e, TH00 IS MPUBEACHHS I'PAaHUIBI paszfena B cocyle K 0a30BOi OTMeETKe
oTcyeTra ypoBHEil.

6. UamepeHne ypoBHs CBOGOAHON NOBEPXHOCTU BOAbI

6.1.YcnoBust n3mepeHus



B ceuennu [uis onpeescHUs] YPOBHS CBOOOIHOW TTOBEPXHOCTH BOJIBI CIICAYET BBIOJIHUTH CIEAYIOIINE TPEOOBAHMS:
TE4YEHHE JOJDKHO OBITh YCTAaHOBHBIIMMCS M CBOOOJHBIM OT BO3MYILICHUH;

IUIOIA/b, UCIIONIb3yeMas AJsl ONpeNeNeHUusI CpeqHel CKOPOCTH BOJbI, JOJDKHA OBITH TOYHO ONpEAETIeHAa U JIETKO IOANaBaThCS
HU3MEPEHHIO.

6.2.YPOBCHB CBO6OZ[HOI>1 TOBEPXHOCTHU BOABI CICAYET USMEPATH B ABYX HIIN 0oJjiee TOYKax KaXI0ro CE€YCHUA M B Ka4C€CTBEC
pe3yiabTaTa USMEPEHU CICAYET IPUHUMATh CPEIHEE U3 BCEX Ha6IIIOZ[eHI/I17L

. Z
6.3.YpoBeHb CBOOOIHON MTOBEPXHOCTH BOJIBI, KaK MPABHIIO, H3MEPSIOT OT OTMETKH MPHOOpa M Eemm cBOOO/THASI TOBEPXHOCTH
BOJIbl HEJIOCTYIIHA WJIM HEJOCTaTOYHO CIIOKOWHA, TO CIEAYET MPerLyCMOTPETh W3MEPUTEIbHbIE KOJIOIUBI IUIOMIAabI0 3epKajla OKOJIO

0,1 M , KOTOpBIE MO3BOJSIOT HMPOBOJWTH TOUHBIE M YIOOHBIE M3MepeHHs. Bce mpucoenuHEHMS TOIDKHBI OBITh HOPMAaJbHBI K
CTEHKaM M3MEpSEeMOr0o CEUCHHS U 3aKPhIThI IMIAAKUMH HepHOPHPOBAHHBIMY IIacTUHaMu (xuamerp mepdopauuii 5-10 mm). Takue
TUIACTHHBI CIIEIyeT pacrlojiaraTh 3amoJIHI0 CO CTEHKAMU H3MEPUTEIBHOTO CEYEHMs, YTOObl YCTPAaHUTh MECTHBIE BO3MYIICHHS

(4ept.38). CoenHeHUsT MEXKYy CCYCHUEM M KOJIOALEM JODKHBI HMETh MPOXOAHOE cedeHue muiomaapio He meHee 0,01m . OGmias
IUIOINAAb TIepopanuii JomKHa OBITh TopsaKa 25%01II0Iaa IPOXOIHOTO CCUCHHUS.

N3meputenbHbIi KOJI01e1]
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1 - nepdopupoBaHHas MIacTUHA; 2 - CIUBHOM KpaH
Yept.38
PexoMeHmyeTcss yCTaHOBHTh HE MeEHee JABYX W3MEPHUTENBHBIX KOJIOAIEB B KaXIOM H3MEPUTEIPHOM CEUCHHH Ha

MIPOTUBOIIOJIOXKHBIX CTOPOHAaX KaHana. Ecimu cBOOOAHAs HOBEPXHOCTh HENOCTYIIHA JUIi M3MEPEHHS, TO €€ YPOBEHb MOXET
OIPENEIATHCS C OMOLIBIO IPUOOPOB ISl U3MEPEHUS IABJICHUS WIIH TIPOCTO# BOJOMEpHOit TpyOkH (cM. uepT.39).

CxeMa U3MepeHus ypOBHS BOJOMEPHOU TPyOKOH
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6.4.CpencrBa uamepeHuit

6.4.1 ITnacTHHYATBIl ypoBHEMEp (METAUIMYECKHI AUCK, NOABELICHHBIH Ha THOKOH CTajbHOM JIeHTe) ynoOeH Ui OnpeeieHus

Z
YPOBHSI IO OTHOIIEHHIO K OTMETKE Mprbopa Mg u3MepuTeasHoM cedeHnd (1ept.40).

[InactuHuaThIii ypoBHEMED

emremrd npubooa Zn
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M
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3{?315." L =
z=zp —(x+ta)
Yepr.40

6.4.2. TIpsiMble ¥ OOpaTHbIC LIYIbl HCIONB3YIOT, KaK MPaBHIIO, UL OMpENEICHUS YPOBHS INPU CIIOKOWHOH Bojxe (BHYTpH
IIAHJOPHBIX [1a30B, M3MEPHUTENBHBIX KOJIOALEB MM YCIIOKOUTENbHBIX Kamep) (qepT.41).

YpoBHEMEPHI C IPSIMBIM U OOPATHBIM LITYTIOM
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6.4.3 IlomnaBkoBEIE YPOBHEMEPHI IPUMEHSIOT IIPH MEHSIOIIEMCS] YPOBHE BOJBIL. JlnamMeTp HOIIIaBKa JOJDKeH ObITh He MeHee 200

MM.

6.4.4.PeeuHble ypOBHEMEPBI, YCTAaHOBJICHHbIE 3alO/UIMLIO CO CTEHKOH W3MEPHUTEIBHOTO CEUCHUs, IPUMEHSIOT NPU H3MEPEHHAX

ypoBHs ¢ norpeurHocTbio 0,01 M.

6.4.5H0rpy)I(HLIe npeo6pa3013aTenH JAAaBJICHUSA IIPUMCEHAIOT JIS1 U3MEPECHUSA YPOBHS BOJIbI B USMEPUTCIILHBIX KOJIOAAX.

6.4.6.B cliydae I‘p}I3HOﬁ BOJBI UJIK BOJBI € BBICOKHUM COAECPKAHUEM HEPACTBOPCHHOI'O BO3AyXa NPUMEHSIOT crocoo BITyCKa rasa

(6ap6otax) (cM. uepT.42).

Cxema u3MepeHust YPOBHS BOJIBI C TIOMOIIBIO CHKATOTO BO3LyXa
(meron GapGoTaxa)
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1 - cxatslit Bo3ayX; 2 - KOHel TpyOKH; 3 - KOHTPOJIBHBIH COCY;
4 - y3MepuTeNb Neperaa AaBICHHN
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[eperepryTyto U-00pa3Hyro TpyOKYy NPUCOSAUHSIOT K KOHTPOIBHOMY COCYAY, B KOTOPOM HOJJICPKUBAIOT IIOCTOSHHBIA YPOBEHb
BoJbl. Ecin moexanuii i3MEpeHUI0 YPOBEHb BOJBI PACIIONOKEH BBIIIC MaHOMETpA, TO B BepXHHH ydacTok U-o0pa3Hoil TpyOku
JOJDKeH OBITh MOJaH CKathlii Bo3ayxX (ra6i.5). Ecnu m3mepsieMblii ypOoBeHb CBOOOJHON MOBEPXHOCTH CTOMT HHXKE MAHOMETpA,
YpOBHHU B IBYX BeTBsiXx U-00pa3zHoil TpyOKH ciiegyeT HMOAHATH OTCachIBaHMEM BO3AyXa. Cxema COeIMHEHHUs MAaHOMETpa JOJDKHA
oOecrieunBaTh NPOLYBKY Ul yOaJICHUS BO3IYLIHBIX [TOJIOCTEH M AJIS MOAJEP)KaHUS OJUHAKOBOM TEMIIEPaTyphbl BO BCEX CHCTEMAX.

XnagkocTHble MaHOMeTpPbI

Tabmauma 5

IMogxmouenue MaHOMETpa

P21 = Pamb

M30bITOUHOE JaBJICHHUEC

Pa3nocTh gaBiaeHUA

P2 ™ Pamb

P = Pabs ~ Famb

&p=p1~po

1. MaHOMeTp C JaIIKOH

Zy
.

2. Manowmertp (ribe30MeTp)

P JIaBJICHUE Ha OTMETKE npudopa

Pis = glo g Usy — i) + oy |

M =2 27
.322 FZ2 T I,
a- BOJa;
0 - BO37YX;
B - PTYTh;
I - BBIIYCK
Py g0 R

Ez=z—zM;

fp = glomg — oW~ Hy)
fp = glom ~ oz~ 2l

a - BOJA;
0 - BOna,
B - PTYTH;
T - BBIITyCK

He npumensercs




pz a - BO3IYX;

0 - BOna,
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3. Manowmetp ¢ U-00pa3Hoii TpyOKoi

PM . rapnenue na otvetke npubdopa fp = g(lﬂHg — Py iy :
par = 2lomg( ~ i) *ol| | b = glomg - Pz - 2)

b=z —zy
hy=z3-2Z)
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4. Manomerp ¢ nepeBepHyToii U-00pa3Hoii TpyOKoit
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BO3JIyX, CXKATHII BO3IyX
WA BaKyyM;
0 - BOJa




S,
IMpumeuanue: Bemmauas 7 , JGHE u % naHel B npusioskenun 13.

VYpoBeHb CBOOOIHOI MOBEPXHOCTH MOXKET ObITh ONPENENCH 0 JAaBICHUIO BHYTPH TPYOKH, 3allOJHEHHOH CXKATbIM BO3IYXOM.
OmuH KOHeI 9TOH TPYOKM IOJDKEH OBITH IPHCOSIUHEH K HEOOIBIIOMY KOMIPECCOPY WM aKKyMYISITOPY Yepe3 penyKIHOHHBIH
KJIamaH, a JApyroi (OTKPHITHIA) KOHEL MOMEIIEH MO/ H3MEepseMblii ypOBEHb CBOOOAHOH MOBEPXHOCTH Ha H3BECTHYIO INIYOUHY

o Zhr
(oT™MeTKa BTOPOro KOHIA TPYOKH MOKET CUMTAThCS OTMETKOM mpubopa (cMm. uept.42). [TocKONBKY MOTEPs JaBICHHS B TpyOe,
i ; 51077
MOJIAIOLICH BO3/IYX, HCKaXKaeT Pe3yabTaThl H3MEPEHUS, 9Ta MOTePst A0KHA ObITh MHHUMAIBFHO BO3MOXHOM (MeHee MIla).
IlosToMy momepeuHoe cedeHHe MOABOASAIICH TPYOBI NOIKHO OBITH OONBIIMM, JUIMHA KaK MOJKHO MEHBINE, a 00BEM BO3IyXa,

MPOXOAILEro 1Mo TpyOe U BBIACNAIOIIETOCs B BOAY B BUAE MY3bIPEHl, JOMMKEH ObITh HACKOJIBKO BO3MOXHO MajbIM. Bo3ayminas tpy6a
JIOJDKHA BBOAUTHCA TOJIBKO B CIIOKOMHYIO BOZY, MHAa4Ye TUHAMHUYECKHE (DaKTOPBI CIIOCOOHBI BBI3BATh 3HAUUTEIbHBIE OIIHMOKH. MokeT

by

b =4
BO3HUKHYTh HEOOXOIUMOCTH ydeTa INIOTHOCTH BO3[yXa B TpyOe, Koraa u <l BeNMKH (cM. uept.42).

7. MorpelwHOCTb U3MepeHni

7.1.AGCONIOTHBIC CHCTEMATHYECKHE MTOrPEIIHOCTH H3MEPEHHS IaBJICHHUS (C JOBEPUTEIBHON BeposTHOCTRIO 95%) crenyrommue.
KunkocTHBIE MAHOMETPBI:
Pryte/Bosa - oT £100 10 +50011a;

Boza/Bo3ayx - ot £10 no #5011a;
rpy3oBbie MaHOMETpHI - +(1...3) ;

NPY>KHHHBIC MAHOMETpSI - * (3...10, ;

1073

npeoOpazoBaTeny faBienus - + (2...6, Proax

IMpumeuanue. OTH 3Ha4YeHHs OTHOCATCS K TypOuHam. Ilymbcarum maBneHHs Ha BBIXOJE HAcoca MOTYT ObITh 3HAYUTENBHBIMH.
Pt JUISL IPYXUHHBIX MAHOMETPOB U NpeoOpa3oBaTteliell JaBIeHus - MpeIelibl n3MepeHui npudopa.

7.2. AGCONIOTHBIE CHCTEMATHYECKHE TMOTPEIIHOCTH W3MEPCHHs YPOBHsS CBOOOIHOM MOBEPXHOCTH BOIBI (C JOBEPUTEIBHOM
BeposiTHOCTBI0 95%) pH CLIOKOIHOM T€UeHHH M CKOpocTH He Gonee 1,5m/c cnenyronue.

[TnacTuHYaTHIC YpOBHEMEPHI H HETIOABMKHBIE TUHEHKH - 0T £0,01 10 £0,04M;
noruiaBkoBbie ypoBHeMepsl - oT £0,00510 +0,015m;
urojp4athie Wik ooparHbie mymnsl - oT £0,00210 +0,01vm;

6apOoTephl co cxxaThiM Bo3ayxoM - ot +0,00510 +0,015m;

-3
107z
MOTPY’KHBIE TPe0Opa3oBaTeNu qaBicHus - +(2-6)

£ .
HpI/IMe‘{aHHe. OTH 3HAYCHUS HE OTHOCATCS K U3MEPCHUSAM Halopa Ha BOJOCJIMBaXx. max . npeaci n3MEpCHUun an/I60pa. B

ciydae 60JbLION TYpOyJICHTHOCTH TEYCHHS U IPH CKOPOCTH BoJbI Oonee 1,5 m/c, Harpumep, y BbIXOJa U3 OTCACHIBAOIICH TPYOBI,
MOTPEITHOCTH MOTYT OBITh 3HAYNUTEIHHO OOJIbIIIe.
7.3.0THOCHTENBHAS CUCTEMATHYECKAs! OTPEIIHOCTD IIPU OIPE/IEICHUH YIeIbHOM SHEpru BOABI IPUBEACHA B IPUIIOKEHUH 16.

IMPUJIOXKEHHUE 5
Pexomennyemoe

ONPEAENEHUE MOLWHOCTU r’MAPOMALLUUHDbI



1. KocBeHHbIN MeToL, onpegerneHnsa MOLWHOCTU

1.1.KocBeHHBIH MeTO ONpeeseHUs] MOIIHOCTH THAPOMAILIUHBI 3aK/II0YAETCS B HAXOXKICHUH CYMMBI 3JIEKTPHUECKOH MOIIHOCTH
Ha 32)KMMax reHepaTopa U IoTepbh MOIIHOCTH B T€HEPATOPE, KOTOPBIE ONPEAEISIOT, KaK MPaBUIIO, ONBITHBIM ITyTEM.

Be16op npubopoB [Jisi M3MEPEHHUsI 3JIEKTPUYECKOH MOLIHOCTH JOJDKEH OBITh YBSI3aH C METOIOM HM3MEPEHHUS JAPYrHX BEIMYUH,
0COOCHHO M3MEPEHHS PacXona.

KonunuectBo HabmroneHUH AOHKHO OBITH AOCTATOYHBIM AJSL TOT'O, YTOOBI MOXXHO OBLIO TOYHO BBIYUCIHUTH CpEAHEE 3HAUYCHHE
MOIIHOCTH BO BpeMst omibiTa. Kak mokazaHo B HPHIIOKEHNH 9, IOTPELIHOCTh YMEHBILACTCS C YBEINUSHUEM KOJIMYeCcTBa HaOII01eH M.

Jlns  onpeneneHus BIEKTPUYECKOW MOILIHOCTH HamOosee 1enecoo0pa3sHO NPUMEHEHHE MHTETPHPYIOIIUX SJICKTPHYECKHX
puOopoB.

HuTerpupoBanie MOIIHOCTH, BBIIIOJIHIEMOE B IIEPUO], 32 KOTOPHIA U3MEPSIOT PACXO]l, UCKITIOYACT BIUSHHUE KOJICOAHUI pacxoja
M MOIIHOCTH, KOTOpPBIE MOTYT BO3HHKATh B 3TOT mepuoj. OJHAKO NMOMHMO HHTETPAJbHOTO HM3MEPCHUS CIEIYeT BBIOIHSATH
MTHOBEHHBIC HAOIIOACHMS, YTOOBI MOKHO OBLIO CJCAMUTH 32 KOJIMYECTBOM BO3MOXKHBIX KOJICOAHUH.

Jlns noaKIo4eHnst IPUOOPOB UCIOJBb3YIOT HOCTOSHHO YCTaHOBJICHHBIE H3MEPUTENBHBIC TPAHC(HOPMATOPHI.

LIaCTOTy Bpall€Husd BO BpEeMsS NPUEMOYHBIX HCTIBITAHUI HU3MEPAIOT C HeO6XOIIHMOI>i TOYHOCTBIO, IIOCKOJIBKY pacxXxol, yACJIbHas
OHEPIrHUs BOABI B TMAPOMAIINHE U MOIITHOCTD SABJIAFOTCS q)yHKHI/ISIMI/I YacCTOThI BpalliCHUs.

Ecmu JUIL USMEPEHHUS pacXxoa MPUMEHAKOT METOA ruApoyJapa, TO MOIIHOCTb PETUCTPUPYIOT IIEPE USMEPEHUEM pacxoaa.

Cos
KoadpuieHT MOIHOCTH 10 BO3MOKHOCTH JIOJDKEH OBITh paBeH eanuHuLe (T.e. @ =1).

fP
CucreMaTHyecKasi MOTPEIHOCTh U3MEPEHHUS DJIEKTPHIECKON MOUIHOCTH IPH BBHIMOJHEHHH BCEX TPEOYEeMBIX YCIOBHIt
JIOJDKHA HAXOMUThes B mpeaenax ot +0,5 10 +1,0% ¢m. npunoxenune 16).

1.2 M3mepeHnue 31eKTPHYECKON MOLITHOCTH

1.2.1.I/IsMepeHHe MOIITHOCTU MPOBOAAT METOAAMHU JIBYX WM TPEX BATTMETPOB. B GosbinmnHCTBE CJ1y4a€B HUCIIOJB3YHOT METO[
JABYX BaTTMETPOB, TaK KaK JAJIs1 HETO Tpe6yeTcsI MCHBIIC O60pyIIOBaHI/I$[.

IMpu ko3 dureHTe MOITHOCTH @ mensbie 0,851 B ciryyae 31IeKTpUIECKOH MAIINHEI ¢ HEHTPabio IPUMEHSIOT METO TPeX
BaTTMETPOB. MeTo IByX BaTTMETPOB MOXKET MPHUMEHATHCS IIPU OTCYTCTBHU TOKA B HEWTpAITH.

1.2.1.10pH0da3Has cuctema
Ha uepr.43 npuBeneHa cxema oxHo(a3HON cHcTeMBI. s ONpeIeeHHs] MOITHOCTH MCIIONB3YIOT CIICAYIONIHNE 3aBUCHMOCTH:

Pr'z = Ez.sKuKrz'(l tg)
E,=Ul cose,

F

e P - HEePBUYHASI MOLIHOCTh (MOIIHOCTH, KOTOPYIO HEOOXOANMO H3MEPHUTB);

@5 _propuuHAas MOITHOCTH (IO HOKA3aHMAM IPHOOPOB);

M* ""1  gomuHanbHBIE KO3(DQHUIMEHTH TpPaHCHOPMAMH H3MEPUTENBHBIX TPAaHC(HOPMATOPOB HANPSKEHMS | TOKA
COOTBETCTBEHHO;

g. OTHOCUTECJIbHAs IOIIpaBKa JJIst H3MepHTeJ’ILHOﬁ CHUCTEMBI,

5. BTOPHUYHOC HAIPSKCHUC,

5 - TOK BO BTOPHYHOI 0OMOTKE;

s

- pa3HOCTh (pa3 MeXIy BEKTOpaMU BO BTOPUYHON 0OMOTKe



cos, = 5, U1 .

Cxema ogHO(]A3HOM CHCTEMBI
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OTHOCUTEIBHOE 3HAYCHUE TOIIPaBKU paCCYUTHIBAIOT, KaK YKa3aHO B IIPUJIOKCHUN 17, 1o q)OpMyJIe

£=gq + 5yt~ Otgle;)

1.2.1.213MepeHre MOLIHOCTH METO/IOM JIBYX BATTMETPOB IpH TpexdasHoii cucreme
1) Cocrosinue paHoBecusi*. Ha uepr.44 mpuBeneHa cxeMa H3MepeHHs ABYMs OJHOGA3HBIMH MPUOOpaMH WM MPUOOPOM ¢

IBOMHEIM IEMEHTOM ¥ ABYMsS TpPAaHC(OPMATOPAMH HANPSDKEHHA. B COCTOSHME paBHOBecHs MomHOCTs ( “F ) Ha CTOpOHE
HEepBUYHON 0OMOTKH PacCUMTHIBAIOT 10 opMyIie

Pc':p = Lo K Kl + g) '
rac

fastam) = fast ¥ 52 = ‘\EU_SAFS cos @5

. 3
s

= +
Fs1 =Usd;cos| @ G HU5=U12; I =1,

\ S p

T
B =Usd; cos| @ E ) U, =Ty I, =1y

L 5 op

Uas =l =T

- HalpsDKEHNE Ha CTOPOHE BTOPUUIHBIX OOMOTOK;

fl.s = lr3.:: = f.s

- BTOPUYHbBIC TOKH,

cos . = Fost 2
> U,

* CUMMeTpHYHas U paBHOMEPHAs Harpy3KH 1o ¢a3am.



VI3mMepeHue MOIIHOCTH METO/IOM JIBYX BaTTMETPOB
B Tpex(aszHoii cucreme ¢ AByMs TpaHcHOpMATOpaMu
HaNpsUKEHUS
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o . 5 =
PacueT OTHOCHTEIBHOTO 3HAYCHNUS TIONPABKH IS Ka)I0H H3MepHTEIbHOM crctemsl (1 1 ~2 ) BIpakaroT (opMynami:
8 = Bl t B t 8y T A2 s,
81 = By tEm T Ey T OANEE;

OTHOCHTEIBHOE 3HAYCHHE [IONPABKY B KOMOMHIPOBAHHOI M3MEpHTEbHOI cucteme ( ) BhipaxaroT hopmyiioit

_haratin e

Fost 2

K=Pc‘z.slhcr‘252’

[Ipuaumas

_ KEI*'EQ
1+ X

ToJjydacm
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1 hOpMyITa pacueTa OTHOCHTETPHOTO 3HAUCHHS IOTPABKH B KOMOHHHPOBAHHOI H3MepHTebHO cucteme ( &) mpumer Bux
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rae ] lm zm - OTHOCUTECJIBHOC 3HAYCHHUC KOM6I/IHI/IpOBaHHOI/I l'IOl'IpaBKI/I B cnyqae I/ISMepeHI/Iﬂ ABYM: BaTTMeTpaMI/I;

8. =&, T8
le Lu i OTHOCHTEJIBHOE 3HaYeHUEe KOMOMHUPOBAHHOI MONPABKH A1 KO3 (UIHEHTOB TpaHCHOPMALUK HATIPSKECHUS
U TOKa JyIst TpaHC(hOPMATOPOB CUCTEMBI 1,

Eyp = By T By "
- OTHOCHTEJbHOE 3HAYEeHHE KOMOWHUPOBAHHOW IIOMPABKH JUiA  KO3()(QHUIMEHTOB TpaHCchopMaiuu

HAIpPsDKEHHS U TOKA ISl TPAHC(OPMATOPOB CUCTEMBI 2;
51': - 511‘ B ﬁ” - KOMOMHHU 1 ;
poBanHOe (pa3oBoe cMelleHre TpaHCHOPMATOPOB CUCTEMBI 1 B pajuaHax;

52': - 52!. B 521.! - KOMOMHH 2
poBaHHOE (ha30BOE CMEICHHE TPAHCHOPMATOPOB CUCTEMBI 2 B pajiHaHax.

2) Cocrosinue paBHoBecusi. Ha uepT.45 npuBeneHa cxema U3MEpeHU ByMs 0AHOGDA3HBIME IPUOOPaMU MM OJHUM MPUOOPOM,
UMEIOIMM JBOMHON 3JIEMEHT, W TpeMs TpaHC()OpMAaTOpPaMH HaNpsHKEHHsS. B COCTOSHHM paBHOBECHS MOIIMHOCTE Ha CTOPOHE

TepBHYHBIX 06MOTOK ( “F ) pacCUHTHIBAIOT IO hopMyIe

Pc':p = Lo K Kl + g)

CxeMa U3MepeHHs MOLTHOCTU METOJOM JIByX BaTTMETPOB
B TpexdazHoii cucTemMe ¢ Tpems TpaHchopmMaTopamMu
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3) HepaBroBecHoe coctosiHne. M3MepeHHe 3MEKTPUYECKON MOIIHOCTH BBIIOJIHSIIOT TAKMM )K€ 00pa3oM, KaKk W B COCTOSHHH
paBHOBecHs, HO IIPH pacdeTe HOIPaBOK HYXHO YIHTHIBATh Pa3INYHbIe 3HAUCHUS TOKOB, HANPSDKEHUH M KOI(QUIIMEHTOB MOITHOCTH
B JIByX U3MEPUTENIHHBIX CHCTEMAX.

1.2.1.3/13mepeHne MOITHOCTH METOJIOM TPEX BaATTMETPOB IPH Tpex(a3zHOH cucreMe

1) Cocrosinue paBHOBecus. Ha uepr.46 npuBeneHa cxema M3MEpEHHH ¢ Tpems oJHO(A3HBIMH MPUOOpAMH KM C MPHUOOPOM,

COZIEPIKAIIIM TPOHHOI S7EMEHT. B COCTOSHIE paBHOBECHS MOIIHOCTh HA CTOPOHE MEPBHUHBIX 06MOTOK ( %F ) pacCYMTHIBAIOT 110
(dopmyie

‘%p = P::.::(Em]l R Kt ) _

Cxema n3MepeHust MOIIHOCTH METOIOM TPEX BATTMETPOB
npu Tpexdas3Hoii cucreme
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MOIIHOCTE Ha CTOPOHE BTOPHYHBIX 06MOTOK (- % ) paccuMTHIBAIOT MO (hopMyIIe

lEf‘i!ﬁ'ﬂmll = o T Y = BU.sphf.s COS 7, '

rac .SP.FJ - (1)330B06 Hamnpsi’K€HUE Ha CTOPOHE BTOpI/I‘{HOﬁ 06MOTKI/I;

S - BTOpPUYHBIIi TOK.

OTHOCHTEIIBHOE 3HAYCHHE [TOIPABKHY Ul KOMOHHHPOBAHHON H3MEPHTEIBHOM cucteMs! ( & ) paccunTriBaroT o hopmyie

Bt &, * &, +51-:+52c+®c

= +
E= &, P 3 te @,
)
Ea = 8w T8I t 8 o
rae - OTHOCHTENIbHOC 3HAYCHHE KOMOMHHPOBAaHHOII IONPAaBKH B Cilydae M3MEPEHUS TpeMs
BaTTMETPaMH;
8o = 8y + &y - OTHOCHTE/bHBIC 3HAYCHHUSI KOMOUHUPOBAHHBIX ITOMPABOK K KOd(pHIHEHTaM
TpaHchopMaIMy HANpsDKEHUS U ToKa Uil TpaHchopmaropos cucteM 1, 2u 3
COOTBETCTBEHHO;

Sy = &y T &y



5‘1 = ﬁ - ﬁ . - KOMOMHHpOBaHHBIC (Da30BbIE CMCLICHHS IS TpaHC(HOPMATOpOB,
£ ! ur COOTBETCTBEHHO, cucteM 1, 21 3 B pajnanax.
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3HavcHHE ‘:D'S PacCUUTHIBAIOT U3 COOTHOLICHUS
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2) HepaBHOBeCHoe COCTOSIHHC. I/I3MepeHI/I$[ 3HeKTpI/I‘{eCKOﬁ MOMIHOCTH BBIITOJIHAIOT TaK K€, KaK U B YCJIIOBUAX paBHOBECHUSA, HO
IpU BBIYUCIICHUN ITOIPABOK HCO6XOZ[I/IMO NPpUHHUMAaTb BO BHHUMAHUE pPa3IN4InC 3HAYCHUI TOKa, HAIIPpSKECHUSA U KO3(1)(1)I/H_[I/ICHT3
MOIIHOCTH B TPEX U3MCPUTECIIbHBIX CUCTEMaAX.

1.2.2 TpeboBanus K U3MEpUTEIbHBIM TPHOOpaM

1.2.2.1 Knacc TOYHOCTH BATTMETPOB A0JDKeH ObITh 0,2; Kilacc TOYHOCTH BOJIBTMETPOB M aMIIepMETPOB AoibkeH ObiTh 0,5 mmn
TOYHEEe, I3MEPHUTEIILHBIX TPAaHC(HOPMATOPOB HOJDKEH OBbITh 0,2.

1.2.2.2. Bce mpuOopsl, BKIIOYas HM3MEPHUTEIBHBIE TPAaHC(HOPMATOPHI, JODKHBI OBITH IIOBEPEHBI N0 Hadajga HCIIBITaHUS.
Wsmepurenshsle Tpanchopmaropsl kinacca 0,2 HMEIOT BBICOKYIO CTaOMIBHOCTB, YTO IMO3BOJISIET HCIIOIB30BATH VIS ONIPEASIICHUS
HOTPELIHOCTH MAaCIOPTHBIE METPOJIOTMYECKHE XapakTepUCTHKU. Harpy3sku Ha u3MepuTenbHble TpaHC(HOPMATOPHI TOJDKHBI
HAXOJMThCS B IIpe/ieNax 3Ha4YeHUH, /Ul KOTOPBIX B IACMIOPTE YKa3aHbl METPOJIOTHUECKHE XapPaKTEPUCTHKH.

1.2.2.3.Tlpu u3MepeHUM BAaTTMETPaMH MOILIHOCTH HATYPHOTO arperara OOBIYHO BO3HHUKAIOT TPYJHOCTH OTCYETOB M3-3a
BO3MYILEHUH, BHOCUMBIX B MOIIHOCTb JIEKTPUYECKON CEThIO U THAPOMAIINHON. Bo3MyllieHHs MOXKHO pa3feiIuTh Ha J1Ba Kiacca!

O4Y€Hb MCJICHHBIC M3MCHCHUS, IIPHU KOTOPLIX IMOKa3aHUA BATTMETPOB MOKHO 6paTI) 3a UCTUHHBIC ITOKa3aHHs. HpH‘IHHOﬁ TaKux
W3MEHEHUN MOXKET 6I)ITI), Hanpumep, U3SMECHCHUC yIIeHLHOﬁ SHCPIUM BOJbI,

ObICTpBIE ClTydaiiHble KoneOaHMs, KOTJa CTPENKH BaTTMETPOB MBUTAIOTCS B OAWHAKOBOM HIM B MPOTHBOINOIOKHOM
HampaBlieHusIX. B 3Tom ciydqae qimst momyueHust Goniee ONM3KUMX K HMCTUHHBIM TMOKAa3aHUSIM CUMTBHIBAHHE C MPHOOPOB ClETyeT

MPOBOJUTE OJHOBPEMEHHO.

C uensro YMEHBIICHUSA MOTrpEHIHOCTHU I/I3MepeHI/Iﬁ uenec006pa3H0 HCIOJIb30BaThb H3MCPUTCIN BaTT-4aCOB C KBaplLCBbLIM
OTMETYUKOM BPEMECHHU.

1.2.2.413meputenbHble TpaHCHOPMATOPBI UCIIONB3YIOT, KaK IPABHIIO, TOJIBKO IS MOAKIIOUCHHS H3MEPHUTEIbHBIX IPHOOPOB,
TIPH 3TOM KaXK/IbIil TpaHC(HOPMATOpP NOJKEH UMETh OTAEbHBIE NTapbl SKPAHHUPOBAHHBIX ITPOBOIHUKOB.

1.2.2.5B u3MepuTeabHEIX TpaHCHOPMATOpax HANPSDKEHHS IUIOMIAb HOMEPEYHOrO CEYCHHS MPOBOIHUKOB JOJDKHA OBITH TaKOH,
4TOOBI MOJIHOE MajieHNe HanmpshkeHus Obuto Menee 0,1%.

1.2.2.6.B cnydyasx, Korja Ha CTaHIHMSAX OTCYTCTBYIOT CTAllMOHAPHBIC H3MEPHUTENIbHBIC TPAaHC(HOPMATOPHI (KaK MPaBHJIO, MJIS
HAPOMALIMH MOLIHOCTBIO 10 40-50 MB-A) st mpoBeieHHs HCHbITaHUH TpeOyeTcst yCTaHOBKA CHELMAbHBIX H3MEPUTENIBHBIX
TpaHc(hOpMaTOpPOB TOKA.

1.2.2.7Heo6Xx0aMMO UCKIIOYHTD BIMSHNE HABSACHHBIX MICKTPOMArHUTHBIX 10JIEi Ha MOKa3aHUs U3MEPUTEIIbHBIX IPHOOPOB.

1.3.0Onpenencnue norepsb

1.3.1. UcoblTanus 1Mo ONpeJelIeHHIo MOTeph MOTYT IPOBOIMTHCS Ha TNpenpusTHU-usrorosutene wmm Ha [DC. OObraHO
OIPEIEIAIOT TOJbKO COCTABIIAIOLINE IIOTEPD, a MOJIHBIC IOTEPU OIPEACIIAIOT CYMMUPOBAHUEM COCTABILIOIIUX.

VenoBus Ui ONpeAeNeHHs NMOTeph BO BPeMs MCIBITAHMI Ha NPEANPHATHU-U3TOTOBUTENE JOKHBI OBITh MaKCHMAalbHO
npubKeHs! K ycaosusiM Ha ['OC.

KpymHble MammHbBl HCHBITHIBAIOT TONbko Ha ['DOC KalmopuMeTpHdecKHMM METOAOM MM METOJoM BbiOera. B stom ciyuae Ha
arperaTte, OCHAIIEHHOM pEryJHpyeMod TypOMHOH, MOTYT OBITH OIpeeleHbl COCTABIIIONIME IHOTEPh M IOJHBIE HOTEPH IO



Harpys3Koil.

1.3.1.1. Pa3nuuHble COCTaBJSIOLIME IMOTEPh B IJIEKTPHYECKOW MAIIHHE JOJDKHBI OBITH OIPENENCHBI Pa3/ielibHO C LEIbIo
HPHUBECHUS ITUX MOTEPh K YCIOBUSAM HCIBITAHUS THAPOMALINHBI.

ITorepu B CTany ¥ MOJHBIC HArpy304HbIC MOTEPH (T.e. CyMMa HArpy304YHbBIX M JOMOJHHTEIBHBIX IOTEPb) IIEPECUNUTHIBAIOT HA
npeobiagaoIue 3HaUYCHUsI HANPSDKEHUsT U TOKa BO BPEMsI MCIIBITAHUH B IPEIION0KEHHNH, YTO OHM MEHSIOTCS HPONOPIHOHAIBEHO
KBaJIpaTaM HATPSDKEHUS ¥ TOKA COOTBETCTBEHHO.

Ilox Harpyskoif moTepu B CTadM OOBIYHO HECKONBKO BBIIIE, @ MOJNHBIE HArpy304YHbIE INOTEPH HECKOJIBKO MEHBIIE, UYEM
COOTBETCTBYIOIIUE COCTABIAIOIINE MOTEPh 03 HArpy3KH. Y 3IEKTPUUECKUX MALIMH OOJBIION MOIIHOCTH MOTEPU MOA HArpy3Koi
MOTYT 3HAYMTEIBHO MPEBBIIAT CYMMY COCTaBIISIOIIUX MOTEph 0€3 Harpy3kH, YTO TpeOyeT ompeleleHHs 3HAUYCHHH 3THX MOTEph

IIPU [TOJIHOM Harpys3ke.

HpI/I HU3MEPCHUHN COCTABJIAIOUIUX IOTEPL TEMIIEpAaTypa B BHGKTpH‘IeCKOﬁ MalluHE ropa3go HUXKE, YEeM IO Harpy3K0171. OZ[HaKO
IIOIIPABKH HA TCMIICPATypPy HE BBOJST, TAK KaK:

Harpy304Hble IOTEPH BO3PACTAIOT, @ IOMOTHUTENbHbIE HArPY30UHbIE TOTEPH YMEHBILIAIOTCS MPH MOBBIIIEHHBIX TEMIIEPATypax;

MOTEPH B CTAIU U BEHTUIISAIMOHHBIE TIOTEPU TAK)KE YMEHBIIAIOTCS IIPHU MOBBILIEHHBIX TEMIIEpaTypax.

MOKHO CUHTATh, 9TO Y TpeX(a3HbIX CHHXPOHHBIX MAIINH IOJIHBIE TIOTEPH 110]] HArpy3KOH He 3aBUCST OT TEMIIEPaTYPHI.

OuOKd, BHOCHMBIC BBIIICYKa3aHHBIMH JONYLICHHUSMH, Majbl H cocTaBmsiioT  +(2..3)% moTepp, ompenesaeHHbIX
KaJIOPUMETPUYECKUM METOJOM IIpH IIOJIHOW Harpy3ke. 3HAauCHUs OCTAJAbHBIX BUAOB IOTEPh IPUHUMAIOT II0 pe3ynbTaTaM
UCIIBITAaHHUH, KPOME NOTEPh Ha BO30YKIECHHE, KOTOPBIE OIMIPEIEINISIOT HEMOCPEICTBEHHBIM H3MEPEHNUEM.

1.3.2Iotepu B moanaTHuKe (~ © ), 06yCIOBICHHbIE SIEKTPHUECKOH MAITHHOHN, OTIPEIENIIOT KATOPUMETPHYECKIM METOIOM.

Ecmu U3MEPCHUEC HEBO3MOXKHO, IMOTEPHU OLCHHUBAIOT CpaBHECHUEM C aHAJIOrOM, B117 (T (0] CYHICCTBYIOIIUM 3JICKTPUICCKUM
PpacuCTHbIM 3aBUCUMOCTAM.

B ciyyae HOANSATHHKA, COBMEIICHHOTO C HAIPABISIIOIIMM MOJIIMITHUKOM, JBE COCTABILIIOIINE CICIYET pacCMaTpuBaTh Kak
He3aBucuMble COOTBETCTBYIOIINE MOTEPH (M3MEPEHHBIC WIIM PACCUMUTAHHbBIC) JOJDKHBI OBITh OTHECCHBI HA OJJICKTPUYECKYIO H
THAPABINYIECKYIO MAIIHHBI, IPOIIOPLUHOHATIBHO HArpy3KaM, CO30aBaeMbIM HMH.

B ciiyuyae o6uiero moAmsSTHHUKA IIOTEPH B HEM TOJDKHBI OBITH OTHECEHBI K dIEKTPHYECKOM M TMAPABIMISCKOM MalnHe (MaIlHHAM)
HPOMOPIHOHATBEHO CO31aBAEMOMY UMK OCEBOMY YCHIIHIO.

Ben “E - ocesoe YCUJIME, CO3/1aBaeMO€ 3JIEKTPUUYECKOW MAIIUHOM; T _ ocesoe yCHJIMe, co3jaBacMoe TypOWHOW [Bec
pabouero kouieca (Kosiec) M Bajia IUTFOC THAPABIMYECKOE 0CEBOE YCHIIUE, ICHCTRYOLIee Ha Kosieco (Koseca)]; P _ ocesoe yCHIINE,
co3JaBaeMoe HacocoM [Bec pabouero koneca (koyec) M Bajla ILIIOC THAPABINYECKOE OCEBOE YCHIUE, NCHCTBYIOIEe Ha KOJIECO
(xosteca)], TO MOTEpH pacHpeaeNsaTCs CACAYIOUIM 00pa3oM:

1)B IBYyXMAIIMHHOM T'HApOArperare ¢ TypOUHOM:

Ha 3JIEKTPUYECKYIO MALIUHY

By B _
cF T+ T C
E T
Ha TypOuHYy
Pp=—T_
el T T €
E T .
Z)B JABYXMAIIMHHOM HaCOCHOM arperaTe:
Ha 3JICKTPUYCCKYIO MallIUHYy
Tz
e
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3)B TpEeXMaIIMHHOM arperare, paboTaroIeM B TypOUHHOM peskuMe (HACOC OTCOEIHHEH):

Ha 3JIEKTPUYECKYIO MALINHY

7
C ey
E T
Ha TypOuHYy
1
Gl
E r o

4)B TpeXMalIMHHOM arperare, paboTaroIeM B HACOCHOM PEeXKUME:

Ha 3JICKTPUYICCKYIO MAallIMHYy

T
Bg =k
fof ,
Ha HacocC
T
Bp=—CF,
fof

B mociexHeM ciydae cymMmapHas Harpyska ( f"”'f) Ha MOJIMSATHUK COCTOMT M3 Beca ( E ) BaJa M poTOpa DJICKTPUYCCKOMN

MallliHbI, BECa ( T) pa60qer0 KOJIECa U Balla Typ6I/IHI)I, CYMMBI BECOB Bajla U pa60qer0 KOJIeCa HacocCa ( P) 1 ruipaBIN4C€CKOIo
0CEBOT0 YCHJIUA HAcoca.

ITpumeuanue. Ecnu nonHoe oceBoe ycunue ( T wm *F ), IeiicTByrollee Ha T'MAPOMALINHY, PasTPYXaT MOIMSATHHK, TO
HoTepH, 00yCIOBIEHHBIE THAPOMAIINHOM, CIEAyeT NPUHATh PABHBIMU HYJIIO.

1.3.3.HOTep1/1 ( d) BO BCEX BpallarOIIUXCA 3JIEMCHTAX, BHCIIHUX II0 OTHOUICHUIO K THApOMAallMHAM U 3JICKTPUYCCKUM
MalmuHaMm

1.3.3.1ITotepu B nepenayax (Hanpumep 3yduaras repenayda) MexIy JICKTPHICCKOH 1 THAPABINYCCKON MAIIHHAME OIPEICIISIOT
U3MEPEHHEM WM PacyeTHBIM IyTeM. M3MepeHus criefyeT BBINOIHATH NMPU YCIOBHUIX, MAKCUMANbHO MPUONMKEHHBIX K YCIOBUSIM

TMIPUEMOYHBIX HCTIBITAaHUH.

Iotepn B 3yOuaToil mepemade OOMYCKACTCS OMPEAETIATH HM3MEPEHHEM TeIUla, MOTJIOIAeMOro CMa30YHBIM MacioM (Miu
OXJIXKAOLICH BOJIOI) M OKPYKAIOIINM BO3LYXOM.

1.3.3.2Bentunsimonnsie notepu (- # , KBT) Ha OTKPHITOM MaXOBHKe MPUOITMKEHHO PACCUUTHIBAIOT 110 (opMyIIe

B, =0,35(600)Y D21+ 188/ D) 107 = 75,62°D2(1+138/ D) 107°

-1
re ¥ - vacrora BpAalCHUS MAaXOBHKa, C

2 - Hapy’KHBIH JUAMETD MaXOBHKA, M;

. mupuHa 06072, M.



1.3.3.3Iotepu mpu Bpamerun pabodero koneca ruapoMamu B Bosayxe (- © , KBT) pacCYHTHIBAIOT B 3aBUCHMOCTH OT THITa
MAIIMHBI O CAEAYIOMMM GopMyTam:

1) MOBOPOTHO-IIOMACTHBIC TYPOUHBI (JIOIIACTH B 3aKPBITOM MOJIOKEHUH):

£, =6560n° 07 1071 =14%° 07 - 107

-1
re ¥ - vacrora BpalleHus, ¢

TE quaMerp pabodero Kojeca, M.
Tupuna nonocs! morpenrHocty 3toit popmyist £50%.

2) paauaibHO-0ceBbie TYpOUHBI (4epT.47):

Pabouee koseco paZ[HaHLHO-OCGBOﬁ TUApPOMAIINHbI

b

Yepr.47

B, =4.6(60n" DYB1077 = 01" B4

-1
rac . JacToTa BpallCHus, C )

- BBIcOTa paboyero koiueca, M;

D - A1aMeTp pa60qer0 KoJieca, M.

2107

dopmyia BepHa JUIs ClIy4aeB, KOT/a Pacxojl uepes JJAOUPUHT MeHee
[Iupuna nonocs! norpemHocT 3Toi Gopmyist £50%);

pacxoza B Touke Haubombuiero 3HaueHust KI1/1.

3)Hacocsl U Hacoc-TypOHHBI (uepT.47):

B, =2360m)° B0 = 0,05, 804

-1
rac . JacToTa BpallCHus, C )

- BBICOTa paboyero Koiueca, M;

D - A1aMeTp pa60qer0 KoJieca, M.

0—3

pacxoza B Touke Hanbombmero 3HaueHust KI1/1.

E)

dopmyIa BepHa [UIsl Clly4aeB, KOT/ia pacxojl yepes3 JIAOUPUHT MeHee
Tupuna nonocs! morpemHocty 3toit popmyist £50%.

4)KOBILIOBBIC TYPOUHBI

C TOPU3OHTANIBHOM OCBIO BpalleHus (cM. 4ept.48):



rne ¥ - vacrora BpalleHus, ¢

TR MaKCHUMaJbHbIH AHaMETp pabouero Kojieca

2 . mmpuHa nonacry;

Bz'l:l

- IIUpHHA KOKyXa B BEpXHEH JacTH;

o HIMpUHA KOXKYyXa B HIDKHEW 4acTH.

Koxxyx ropu30HTaIbHOM KOBIIOBOM TYpOHHBI

Bip

by

b
5

£
Ty

i
5
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— — e — —

Ilpy HOpPMaJIbHOM pPACCTOSIHUM MeXAy pabodMM KOJECOM M YPOBHEM BOJbI B OTBOJAC BIIMSHMEM 3TOIO YPOBHS MOXHO
npeHeOpeysb;

C BEPTUKAILHON OChIO BpamieHust (cM. uept.49):
258 4r3 3 413
_ 35| B Bl & 407 =2 3.5 B AN EIRTS
£ o= B0y~ D £ — — 1077 ==022x 07| = — — 110
b 0 0 0 0 b
Ilpn HOPMANBHOM PACCTOSHHH MEKAY DaboYMM KOJIECOM H YPOBHEM BOIBI B OTBOAC BIHSHHEM ITOTO YPOBHS MOXKHO
npenedpeus. [lluprHa noock! norpemHocTy 3Toi popmyisl £50%.

Kosxyx BepTHKaIbHON KOBIIOBOH TypOUHEI



Yept.49

1.3.4 MoruHocTb, noTpedisemMas pa3iuuHbIMA HACOCAMH OXJIQXKICHHUS, PErYISITOPOM H T.II., KOTOPbIE NPUBOIATCS B ICHCTBHE
3JIEKTPOABUTATEISIMH, ONIPEACIIIIOT U3MEPEHNUEM JIEKTPUYECKOM MOITHOCTH, MOTPpeOnsieMoi 3TUMH ABUraTesiMu. B Gonee TpyaHbIX
Clly4asiX MOIIHOCTB, MOTpediisieMas HacOCaMH, MOXET OBITh OLCHEHa HM3MEPEHHEM HX pacxola M YIEeJbHOM THAPAaBIMYECKOI
sHepruu ¢ yderoM ux nonHoro KIIJ. MomHOCTh, moriomaeMasi APYTUMH BCIIOMOTATEIBHBIMH MEXaHHW3MaMH, B OOJIBIIMHCTBE
CJIy4aeB OIICHHBAIOT OPUEHTHPOBOYHO.

2. NIPAMOW METOA ONPEAENEHMA MOLLHOCTHU

2.1.TTpsiMoii MeTol U3MEPEHHST MOIIHOCTH Ha BaJly THIPOMAIIMHBI 3aKJIIOYACTCS B U3MEPEHUU KPYTSALIEr0O MOMEHTA U 4acTOThI
BpALICHUS U IPUMEHACTCA, KaK NPaBUJIO, IPH UCIBITAHUAX MaJIOMOIIHBIX yCTaHOBOK. ONHAKO €ro NpUMEHEHUE MOXKET OKa3aThCs
HEOOXOIUMBIM JUIS THAPOMAIINH, He COSJMHEHHBIX HETIOCPEACTBEHHO C DIEKTPHUESCKIMU MallTHHAMU.

CucremMaTH4ecKas IIOTrPeIIHOCTh IPH COOJIOICHUH TPeOYeMBIX YCIOBHH TOJDKHA OBITh B pezenax ot +0,8 no +1,3%.
2.2.YacroTy BpallleH!s THIPOMAIIHHBI HEOOX0AUMO U3MEPATh C TOYHOCTBIO, YKa3aHHOH B NPHIIOKEHHH 6.

2.3. Ina omnpeneneHus KPYTAIIETO MOMEHTa HPHMEHSIOT TOPMO3HbBIE YCTPOWCTBA MEXaHMYECKOro, THIPABIMYECKOTO WIIH
9JIEKTPUYECKOr0 TUIIOB U TOPCHOHHBIE IUHAMOMETPBL.

2.3.1 /155 onpexneneHnst MOMEHTA OCPEICTBOM TOPMO3HOTO YCTPOHCTBA HEOOXOMUMO TOYHO H3MEPHTH CIIETYIOMINE BEJIMIHHBL:
JUIMHY pbl4ara TopMo3a;

Maccy TapHOTO Ipy3a Ha pbl4are TOpMo3a;

CHJIy Ha pblYare TopMo3a.

[loTepn MOIIHOCTH H3-32 HAJTMYUS TOPMO3HOTO YCTPOMCTBA HE OTHOCATCS K THAPOMAINIMHE W JOJDKHBI OBITh ydTeHBl. Ecnm
THIPOMAIIMHA WMEET BEPTHKAJIBHBIA Baj, TO TOPMO3 IIOJBCIIMBAIOT TaK, YTOOBl B BaJly HE BO3HUKAIU JOTOJHUTEIBHBIC
n3rubarmonie HanpsokeHus. JKuIKOCTh, OXJIaKIAolias TOPMO3, HE JOJDKHA CO3/aBaTh IMApa3’UTHOTO PEAKTHBHOIO KPYTSILETro
MOMEHTA.

2.3.2 TopCcHOHHBII TUHAMOMETP HPEACTABILIET COOO y4aCTOK UTHHBI Baa, Je(hOpPMALIHIO KOTOPOro H3MEPSIIOT KaKUM-JTH00 (Kak
MPaBUIIO, TEH30METPHYECKUM) METOJOM. JIMHAMOMETp HOJDKEeH OBITh NPOrpagyHpoBaH 10 Havyaia M [0 OKOHYAHHU HCIIBITAaHUH B
CBOeM pabodeM MOJT0KEHUH.

3. OnpepeneHune notepb B NOAWMNHUKAX

3.1.TTotepy B MOALIMITHUKAX U3MEPSIOT KAJTOPUMETPUUYECKUM METOJOM. IIpn HEBO3MOXKHOCTH M3MEPEHHMS NMOTEPU BBIYUCIAIOT
coriacHo m1.3.2u 3.3 HaCTOSIIEro NPHI0KEHHS.

3.2.B nporiecce n3MepeHus MOTeph MOMISATHUK Harpy»XaloT COBMECTHO THAPABINYECKUM OCEBBIM YCIIIHEM U BECOM PAa3IMIHBIX
MaiiuH (THAPaBIMYECKON U AJIEKTPUUYECKOIT) U UX BAJIOB.

OOBIYHO Macca BpPAIAIOLIMXCS YacTeil ¥ THAPABINUECKOE OCEBOE YCHIIME COOOIIAOTCS MOCTABIIUKOM. [ MApaBIndecKkoe 0ceBoe
YCUIIHE OTIPEAENAIOT U3MEPEHHEM OCEBOTO CMEIIEHHS ONOPHI Bala. 3aBUCHMOCTb 3TOTO CMEIIEHHSI OT OCEBOTO YCHIIUSI MOXKET ObITh
OIIpe/ieNieHa PacueTOM U MPOBEPEHA MPHII0KEHUEM M3BECTHOTO 110 3HAYEHHIO YCHIIHA K TOAMSATHHUKY C MOCIEAYIOUIMM H3MEPEeHUEM
CMEILCHNUS BaJla OTHOCUTENILHO (PUKCHPOBAHHON TOUKM OCHOBAHUS MAalIMHBI. TOYHOCTH TAKOTO M3MEPEHHS HOJDKHA OBITH B IIpeenax
+20% npunokeHHON M3BECTHOH Harpy3kd. Y MallldH C BEPTHUKAJIBHBIM BaJOM METOJ I'paJyHpPOBKH 3aKIIOYaeTCs B M3MCPCHUH



OCCBOT'0 CMCIICHUA BaJia, KOraa W3BECTHEIN BeC QJIEKTPUHICCKOr'0 pOTOpa BOCIIPUHUMACTCA MOAIATHUKOM.

B cnyuae ruzppaBnuuecku YpaBHOBEIIEHHOTO MOAMATHHKA T'MIPABIMYECKOE OCEBOE YCHIIHE MOXKET OBITh HEMOCPEICTBEHHO
U3MEPEHO 10 IaBJIECHHMIO B YPaBHOBEIIMBAIOIINX Kamepax. M3amMepeHHe oceBOro ycuiusi OT JaBJIEHHs BOABI MO3BOJAET OLEHUTH
MOTEPH, OTHOCHMBIE TOPO3HB HA NEKTPUIECKYIO U THIPABINUECKYIO MAIIUHBIL.

B NOANATHHUKAX, CECTMEHTBI KOTOPBIX UMECIOT Hapy)KHLIﬁ JAUaMETP 0 u BHyTpeHHI/Iﬁ JAUaMETpP ! , palUaJIbHYIO IIPOTSKECHHOCTDH

CerMeHTa (‘-E:l ), M, PacCUUTHIBAIOT O hopMyJIe

B =0,5(dg - d;)

{

a JUTMHY ero cpexHei tuaud (* ), M, 10 OKPY)KHOCTH PacCUHMTHIBAIOT 110 (hopmyIie

_ 08x(dy +dy)
2N

!

N

rac - YUCJIO CCIMCHTOB.

Koaddurment tpenus (f ) B 3TOM CiIy4ae pacCUMTBIBAIOT O hopMyJie

k

rac - [IOCTOsIHHAas, 3aBUCAIIas OT q)OprI CErMeHTa, B IICPBOM HpI/I6III/I)KeHI/II/I paBHasn 3,5,HO OHa MOXKET MEHSATHCS OT 2 J0 4,

7

- IMHAMUYecKas BI3KOCTh Macia, [1a-c;

-1

Vm .
- CpeaHAA CKOPOCTh IATHL, M-C ,

Pm

- cpelHee y/eIbHOe JIaBJeHue Ha MOANATHUK, [1a.

Ipu 3TOM ("2:l ™M ), TTa, paccuuThIBAIOT 1O OpMyIIE

b = Tp+Tp+ iy
" Ry,
Vv -1
a ™ mc  -mo dopmyne
= m(dﬂ + dz:'
m 2 ’
-1
rae * - gacrora Bpamenms, ¢

£
TMotepu Ha Tperue ( th ), KBT, paccuuThIBaIOT 110 hopmyJie

By =(Tp +Tp + T) fry 107

3.3.s1 pacuera MOTEph B HEHATPY)KSHHBIX HATPABIIOLIMX TOJUINITHAKAX ( £b ), kBT, mpuMeHsiioT cinexyromue GopMyIIbL:

JUISL KOJIbLIEBOTO IMOAIIMITHUKA:



2 45 2,3
£ L6p(60m’d% | s =58.,m;;.m_3

gh 5
,
rac "u - JUHAaMHU4YCCKaA BA3KOCTh Macliia, Ha-c;
5 -1
- 4aCTOTa BpalleHus, € )
d . JMaMeTp MOALINITHUKA, M;

- OCeBas JIMHA ITOJAIIMIIHUKA, M,

&

- IOJIHBI{ IUaMeTpalIbHBII 3a30p, M.

JUISL CCTMEHTHOTO IMMOJANIMITHHUKA.

22 2,2
Mpl60m)* i | _ MNeg“d “lb | _
Py =k PO 16 _ g6 DA g3
rae ko K03 HHUIHEHT, 3aBUCSIINIA OT POPMBI CerMeHTOB (JIexamiuii B nmpenenax ot 4 no 7,8);

N YHCJIO CETMEHTOB;
B JIMHAMHYECKast BA3KOCTb Macia, [Ta-c;
% -1

- 4yacToTa BpameHus, C
d JIUAMETp TOJUINIHUKA, M;

;0.8

i N :

- OKpY)KHasl JJINHA CerMEHTa ,M;
b oceBast JUIMHA CETMEHTA, M;
&

- IOJIHBIN AMAaMETPaNbHbIN 3a30p, M.

MPUJIOXEHUE 6
Pexomennyemoe

ONMPEAENEHUE YACTOTbI BPALLEHUA

1.1Ipu ompeneneHNH MOIIHOCTH YacTOTY BPAIIEHUS M3MEPSIOT MOCPEICTBOM IpaJyHpOBAHHOTO TaXOMETPA HJIM 3JIEKTPOHHOTO
cueTyrka. M3MepeHne 4acToThl BPAILlEHHUs ClIEIyeT BBIIONHATH 03 KaKOro-1100 CKOMbKEHHSI OTHOCHTENBHO Bajla THAPOMAIIINHEIL.

2. I3MepeHye 4acTOThl BpAICHUS CHHXPOHHOW 3JIEKTPMYECKOW MAIlMHBI, KpOME CIOco0O0B, yka3aHHBIX B 1.1 Hacrosiiero
MIPUII0KEHUS], JOILYCKAETCsl IPOBOJUTS IIyJIbTOBBIM YaCTOTOMEPOM IIPU CICIYIOLUIUX YCIOBUSX:

Harpy3Kka CUCTEMBI J0JDKHA OBITh HEH3MEHHOI;
paspeniaroiast CrrocoGHOCTh YacToToMepa AoJbkHa ObITh 0,1%049acTOTH SHEPrOCUCTEMBI;
YaCTOTOMEP JIOJDKEH OBITh OBEPEH.

-1

3. YacroTa BpallleHHs] aCHHXPOHHOIl 3JIEKTPHYECKOW MAaIIMHBI ('}3, C ), KpoMe CrocoboB, yKazaHHbIX B 1.1 Hacrosimero
MIPHUJIOKEHUsI, MOXKET OBITh PAaCCUMTaHA IO YACTOTE DHEPTOCHCTEMBI M H3MEPEHHOMY CKOJBXCHHUIO DJICKTPHUYSCKON MalIWHBI 110

(dopmye



i

J

rac - YUCJIO ITOJIFOCOB 3HeKTpPI‘{eCKOI71 MaIlINHBI,

- UBMEPEHHAsA 4aCTOTa SHCPTOCUCTEMBI, FI_[,

M yucno n300pakeHH, COCUUTAHHBIX CTPOOOCKOIIOM, CHHXPOHHBIM C CETHIO, 32 BpeMs Tl ;

Faki

- BpeMs U3MEpEeHHuii, c.

MMPUJIOXXEHUE 7
Pexomennyemoe

AKYCTUYECKWU METO U3SMEPEHUA PACXOOA

1.AKyCTH‘IeCKHﬁ METOJ U3MEPCHUA pacXxo/Jia IpU NPOBECACHUU NPUEMOYHBIX HCTIBITAHUH MPUMCHAIOT 10 TOTOBOPEHHOCTH MEKAY
HU3IrOTOBUTECIIEM U HOTpe6I/ITeJIeM. DToT METOJ IIPUMECHAIOT TAKXKE U IPU MMPOBEACHUN NHACKCHBIX HCIBITaHUH.

AKYCTHYECKHI METOX W3MEPEHHs pacxolJa OCHOBAH Ha BEKTOPHOM CIOKEHHH CKOPOCTH PACHpPOCTPAaHEHHs aKyCTHYECKOM
(06BIYHO YNIBTPA3BYKOBOIA) BOJHBI M CKOPOCTH MOTOKA (CM. uepT.51).

AxycTuueckuil UIMIyJbC, MOCIAHHBII BBEPX MO TEUEHHIO, PACIIPOCTPAHAETCS C MEHbIIEH CKOPOCTBIO, YeM HMITYJIbC, MOCIAHHBIH
BHM3 TI0 TEUESHUIO.

I/I3MepeHI/Ie BPEMEHHU ITPOXOKJACHUS UMITYJIBCOB B IBYX HAIIPABJICHUAX MO3BOJIACT OIMPEACIUTh CPEAHEC 10 JIIMHE aKyCTUYECKOTO
JIy4a 3Ha4€HHUC COCTaBJISIONIEH CKOpPOCTH, HapaIIJIeJILHOﬁ OCH BOIOBOOA (pacxonHa;{ CKOpOCTb).

AxycTHueckas cucTeMa ISl M3MEpEHHs pacxoja BKIoHaeT B cebs mpeoOpa3zoBaTeln* U 3JIEKTPOHHOE 000pYyIOBaHME IS
YIPaBICHUS TIPOLIECCOM H3MEPEHUH, 00pabOTKM Pe3yIbTaTOB M MHAMKALMHK W (WIM) pErMcTpauuu pesysipraroB. CHcTeMa HMeeT
TaKXkKe KOHTPOJILHYIO IPOrPaMMY UL HPOBEPKHU MPABUIBLHOTO (YHKIIMOHUPOBAHUS 000PYJOBAHUS U IPOrPaMMBbl 00pabOTKH.

* IIpeoOpa3zoBaTens - y3en aKyCTHYECKOro HpuOopa, NpeqHasHA4eHHBIH I IpeoOpa3oBaHUS DICKTPUUECKOH SHEpPruu B
MEXaHUYECKYI0 1 Ha000pOT.

JIns yMeHbIIEHHsS CHCTEMAaTHYeCKOH IOTPEIIHOCTH BCIEACTBUE BIMSHMS MOMEPEUHBIX COCTABISAIOIIUX CKOPOCTH IIOTOKA
HCTIONB3YIOT ABE TPYIIIbI aKyCTHIECKHUX JIydel, pacroNoXeHHbIe B ABYX IUIOCKOCTIX A u b (cM. uept.50).

Pacnionoxxenue npe06pa3OBaTeJIeI71 B BOAOBOJEC KPYIJIOIr0 CEYCHUA
Ipyu aKyCTUICCKOM METO/ZIC U3MCPCHUS pacxoaa
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Ecnmu  akycTHYeCKMH JIyd JIEKMT B IUIOCKOCTH, NPOXOAAIIEH 4Yepe3 OCh BOJOBOJA KPYIVIOTO MOIEPEYHOTO CEUCHHs C
OCCHUMMETPHYHBIM pacIpeeICHHEM CKOPOCTeH, TO W3MEPEHHOE CpeiHee 3Ha4CHHWE CKOPOCTH IPUHUMAIOT B Ka4eCTBE CPEAHErO

3HAYEHHUsI CKOPOCTH MOTOKA B BOJOBOJIE.
Jlnst yaera peajbHOTO pacipeiesieHHs: CKOPOCTeil ycTaHaBIMBAOT HECKOJIBKO Hap npeodpasosaredeit (cM. uept.50).

B BomoBOAax ¢ NpSMOYIOJIBHBIM IIOIEPEYHBIM CEUEHHEM pPACXOJ OIPEACIIOT HUHTEIPHUPOBAHUEM PpE3yJIbTaTOB HM3MEPEHUS
CKOPOCTEM 10 psiy NapajuleIbHbIX JTy4eil.

2.TIpuMeHSIOT 1Ba OCHOBHBIX METO/a U3MEPEHUs BpEMEHH NPOXOXkAeHHUs. [1epBblii 3aKit04aeTcs B MPSAMOM M3MEPEHUH BPEMEHH
MPOXOXKAEHUS CUTHAJIOM PACCTOSHUS MEXKAY ABYMs NpeoOpa3oBaTesIMU B IPSIMOM M 0OpaTHOM HaIpaBICHUSX.

Bo BTOpPOM METOJC CUTHaJI OT II€peaaTunKa, HOCTyHaIOH_II/Iﬁ Ha NPUEMHUK, HTHUITUHUPYET IOCBUIKY IMEPEAAaTINKOM HOBOT'O CUT'HAJIa
B TOM K€ HaIIpaBJICHUHU. I/I3Mep$l}OT Pa3HOCTb YaCTOT CEPUU TAKHUX UMITYJILCOB, IOCBUIAEMBIX 10 IIOTOKY U IIPOTUB.

3. M3nyuatomuii ¥ npuHUMaroniuii npeoGpa3oBaTelib PacloNaraloT TakKUM 00pa3oM, 4TOOBI HANPaBIECHHUE U3JIYUYCHUsS CHTHAJIOB

COCTAaBIISJIO HEKOTOPBIH yroi w ¢ 0cht0 Bos1oBOAA (cM. uepT.51).3HaueHus yriioB cieayer npuHuMath ot 45° no 75°.

HpI/IHL[I/IHI/IaJILHaSI CX€Ma U3MEPEHUsI CKOPOCTU BOABI C IPUMEHECHUEM aKyCTHYICCKOIr0 METO1a

UYepr.51

HeO6XOIII/IMO YUYUTBIBATH 3aJICPIKKU NPOXOKACHUA UMITYJIbCAa B 3JICKTPOHHBIX LCHAX U Ka6en51x, a TaKKe, BpEMs NPOXOKIACHUA
AKYCTUYCCKOT'0 UMITYJIbCAa Y€PE3 HEXKUIAKUEC DJIEMEHTHI aKyCTUICCKOTO JIy4a.

Bpemst npoxosxaeHns (ﬁ) aKyCTHYECKOT0 MMITYJIbCA Yepe3 MOTOK CBA3aHO CO CKOPOCTBHIO NMOTOKA MPU OTCYTCTBHHU NOMEPEUHBIX
TEUEHUH ypaBHEHUEM
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o+ 5V Cosg

rac "E' - paCCTOAHUEC, MPOXOAUMOC UMITYJILCOM B BOZ[HOﬁ cpene,

c. CKOPOCTb 3BYKa B BOJIC,

¥ pacxommas CKOPOCTS;

£ _mmoc 1 - 11 CHTHATOB, HIYIIHX BHH3 110 TOTOKY, H MHHYC 1 - JUISl CHTHAJOB, HYIIHX BBEPX 10 MTOTOKY.
Pacxozuyio ckopocts (¥ ) paccuntsiBaror mo Gopmyie

L 1 1 L

F:_ —_— =
2eosgl iy & L5

':fd - fu:'

tg &

rae u WU
COOTBETCTBEHHO.

fd nu fi'_.! - BpEeMsA WM 4YaCTOThI IMPOXOXKACHUA aKYCTUYECCKOTO HMITYJIbCa BHU3 M BBEPX II0 IOTOKY

3Ha4eHHUsI pacxo/aa (Q ) paccuuTBIBAIOT 110 hOpMyIIe

norn _ .
&, =k32iaa-'vz- t Ly, N
1=

rae ko K03(ULMEHT MONPAaBKK Ha METOJ MHTErPUPOBaHUs U GOPMY BOJOBOJA;

o JUaMeTp cederus (BpICOTa IS IPSIMOYTOJIBHOTO CCUCHHUS);

% _ ypcno map mpeoGpasoBarelneii, pacronoKEeHHbIX B OXHOM HAKIOHHON H3MEPUTENbHON miockoctd A win B (uepr.50);

- BECOBBIC KO3(1)(1)I/IL[I/ICHTLI YHCJICHHOTO HHTCTPUPOBAHMSA,

st qp = Dsin oy

! - paccrosHME OT CTEHKH JI0 CTEHKH BOIOBO/IA [0 HATIPABJIEHUIO aKyCTHYECKOTO JIyua i TIPU 3TOM
- IUISL KPYTJIBIX CCUCHMH;

sth o= 15

- U IIPSIMOYTOJIBHBIX Ce‘{eHHﬁ,

5
I,
L
L,

rac ‘B - IMpHUHA CCUCHUS.

Pacnipenenenne srydeil o BBICOTE BOAOBOJA, BECOBBIE M IIONpPaBOYHBIC Kod(duiments! nnrerpuposanus [aycca-Jlexenapa u
laycca-SIko0Ou npuBezeHs! B Ta01.6.

Tabmuma 6

3HaueHue KodduieHTa

Koappumuent Merton I'aycca-Jlexxennpa Merox 'aycca-SIxoou

JIyan 1u 4 JIyan 2u 3 JIyuun 1u 4 JIyau 2u 3




41050 +0,861136 +0,339981 +0,809017 +0,309017

27 0,347855 0,652145 0,369317 0,597667

' KpyTJI0€ CeUYCHUEe
0,994 1,000

MpsSIMO-  YTOJIbHOE
CEUCHHE 1,000 1,034

o

O6o3HaueHue. - paccrosinue, onpenessemoe o uept.50.

5.Pa3meTka MecT ycTaHOBKH IpeoOpaszoBarteneil U omnpezenaeHne GakTHUECKUX pa3MepoB, HEOOXOAUMBIX AJSL pacdyera pacxoia,
JIOJDKHBI OBITH BBITNOJIHEHBI ¢ HEOOXOAMMOIT TOYHOCTBIO. [IOrpeiHoCTH onpeeneHus pacxoaa J0/DKHbL ObITh YYTCHBI P aHAIU3E
OLIHOOK.

Pazmep o OIIPENEIISIOT KaK cpeiHee apruMETHICECKOE [ISITH H3MepeHHit (cM. uepT.52).

Cxema pacIoIoKEeHUs CeYeHHUH T H3MEpEeHusl JuamMmeTpa

HIIMEDUMERBNBIE NAGLHOCITY

*r'a.

Yept.52

Mecto ycraHOBKH HpeoOpa3oBaresieil TOMDKHO OTCTOSTh OT MCTOYHMKA HCKaxeHus Ha 10 apamMeTpoB BBEpX IO MOTOKY W Ha 3
JMaMeTpa BHU3 II0 TEUCHHUIO.

M3mepeHne pacxo/ia ¢ UCII0JIb30BaHUEM OJJHOTO JIy4a HE JOIMYCKaeTCs.

ITpoBepka aKyCTHYECKOr0 pacxooMepa BKIYaeT B cebsl cleayoree:

KOHTPOJIb 33 IPOXOKACHHEM aKyCTHYESCKHX HMITYJIbCOB C JEMOHCTpaIMell Ha ocuuuiorpade;

KOHTPOJIb IPOTPAMM M BBEICHHBIX TOCTOSHHEIX KO (HUIINEHTOB;

CpaBHEHHE BBIYMCIICHHBIX 3HAYCHHUIT CKOpocTeil 3ByKa (ompeessieMbIX KaK OTHOLICHHE JUIMHBI aKyCTHYECKOTO JIyda KO BPEMEHU
MPOXOJXKJCHHSI CHI'HANIA) [IPH HYJIEBOM PAcXOje CO CIPAaBOYHBIMU 3HAYCHHSAMH, NPHUBEICHHBIMU K TEMIIEpaType BOABI BO BpeMs
OIIbITA;

pa3lenbHbIE U3MEPEHHSI CKOPOCTH TTOTOKA 110 KaXKIOMY JIydy.

6. ImuHa myTH UMIy/bCa MOJDKHA OBITh JOCTATOYHO OOJBLIOH, 4TOOBI MOXXHO ObLIO 0OecrneduTh TpeOyeMylio TOYHOCTh
usmepenus. CKopocTh IOTOKa JA0JDKHA ObITh HE MeHee 1,5m/c.

7.Wcrounnkamu o011eit HHCTPYMEHTAIBHON ITOTPEITHOCTH OOBIMHO SIBIISTIOTCS:



1) HEeTOYHOCTH U3MEPEHHS [EOMETPHIECKUX PAa3MEPOB Ly L‘i‘ , @ , d n L ;

2) HETOYHOCTH U3MEPEHHUsI BPEMEHH M Pa3peLIaroLIasi CHOCOOHOCTh [0 BPEMEHH;

3)HETOYHOCTH M3MEPEHHS BPEMEHH MPOXOKICHHUS HEKUIAKOCTHBIX YIACTKOB aKyCTHUECCKHX ITyTei;

4)pacyeTHas MOTPEIIHOCTb.

DTH MOTPELIHOCTH OLICHUBAIOT 3HAYCHHEM, HE BHIXOISIINM 3a npeaenst +0,5%.

IIpu onpezesieHH CHCTEMAaTHYECKOM OTPELIHOCTH HEOOXOAMMO YUUTHIBATD!

1) HOrpemHoCTh, CBI3aHHYIO C HCKaKEHUEM [IOTOKA B 30HE IpeoOpasoBaTeeit;

2)cymiecTBOBaHKE MOMEPEYHBIX COCTABILIIONINX TOTOKA;

3)uckaxeHue npodus;

4)Bapualy CKOPOCTHU 3ByKa B IIPOCTPAHCTBE.

K ncrounmrKaMm CiydaifHO# TOTPEIIHOCTH OTHOCAT GIYKTYaIllK pacxo/a, CKOPOCTH TEUEHHs BOMBI M CKOPOCTH 3BYKa BO BPEMEHH.
IIpu ycraHoBKe TpeoGpa3zoBaTeneil B ABYX HAKIOHHBIX INIOCKOCTSIX CHCTEMATHYECKas! IOTPEIIHOCTh, KaK U B ClIydae TYpOHHHOTO

pacxogomepa, J0JbKHA ObITh B Ipezenax oT +1 no +2%.

ITPMJIOXEHUE 8
Pexomennyemoe

MCKNIOYEHUE IN'PYBbIX OLUMBOK

1.B psny u3Mepenuii 0JHOH U TOH ke BEINYUHEI BCTPEYAIOTCS PE3YNIbTATHI, JAIEKO OTCTOSIINE OT OCTANBHBIX pe3ysbTaToB. s
TIPOBEPKH BO3MOXKHBIX IIPOMaxoB pekoMeHayercst T-crartucruka ['pyo6ca.

¥ F

HaOmoeHUH B rpymme, a T _ ouenxa CTaHIAPTHOT'O OTKJIOHEHHUS BcexX HabmoaeHui B rpynmne. Toraa, eciny 3HaueHUE BETUYUHBI 0e3
ydera 3HaKa

oo

=

2.Ilycts M. 3Ha4YeHHe HaOII01aeMOoi BEIMYMHBL * , HauboJiee yfaleHHoe OT ¥ , CPEAHEro apu(pMEeTHYECKOro 3HaYeHUS BCEX

NPEBBIIIACT KPUTHYECKOE 3HAYCHHE, JaHHOE B Tabn.7, TO A cienyer OoTOpPOCHTh, OCOOCHHO €CNIM eCTh NPUYMHA I10A03PEBaTh

rpyOyto ommbky. Ilocne ymamenus BbIOpoca HEOOXOOMMO CHOBA BBIYHMCIHTH F v © i ocTaBLIMXCS HAaGIIOLSHHI. MOXHO
HOCJIE/IOBATEIbHO IOBTOPATH TECT JUI IPOBEPKM JPYTMX BO3MOXHBIX BBIOPOCOB, HO IOJIC3HOCTh MPOLEAYPbl HPOBEPKU

YMEHBIIACTCA IIOCJIC KaXIAOTO YJHaJICHUA. B Tabn.7 NPUBCACHBI MAaKCHUMAJIbHBIC JONMYCTUMBIC 3HAYCHUSA BCIUYNHBI T npu
Z[OBepPITeIIbHOﬁ BEPOSATHOCTH 95%. HpI/I OTOM IMOABJICHUE IPOMAXOB KaK IOJIOKUTECJIBHOI'O, TaK W OTPULATCIBbHOTO 3HAYCHUS
BCIIMYMHBI CYUTAIOT PABHOBCPOSATHBIM.

Tabnuma 7

MakcuManbHO AONyCTUMbIe 3HaYeHUs napameTpa Mpy66¢ca I
(npu poBepuTenbHON BeposATHOCTU 95%) ana # HaGnroaeHun

M
TM
3 1,15

4 1,48




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1,71

1,89

2,02

2,13

2,21

2,29

2,36

2,41

2,46

2,51

2,55

2,59

2,62

2,65

2,68

2,71

2,73

2,76

2,78

2,80

2,82

3.Bce BaxkHbIC XapaKTCPUCTUKH, TAKUEC KaK

¢ E P

, IPOBEPSIOT HA IPOMAXH.




Ipu UCTILITAHKH 32 TIpeieiaMy paboeil 30HbI JIOJHKHBI ObITh UCCIE0BAHBI OTKIOHEHUS Yi A (cm. npunoxenue 10).

ITPMJIOXEHUE 9
Pexomennyemoe

OLIEHKA CITYYAWUHbIX NOrPELWUHOCTEN U3MEPEHUN

1.TloBTOpHBIE U3MEPEHNUS B OJHOM OIBITE MOKAa3bIBAIOT PA3INYHBIE PE3yJIbTaThl, HO UX CPelHEe 3HAaUEHUE MPECTaBISIET cO00it
Jy4IIyl0 OIEHKY MCTUHHOTO 3HAU€Hus], 4eM JI000e OTAEIBbHO B3SITO€ U3MEPEHHE. TOUHOCTh CPEAHEro 3HaYEHMs 3aBUCHUT OT 4HCNa
M3MEPeHHI U OT UX HHANBHAYaTbHBIX OTKIOHEHHH OT cpenHero (pasdpoca).

Korna OHII/I6K8., CBsA3aHHasi C HU3MCPCHUEM, SBIIACTCA YUCTO cnyqaﬁHoﬁ, MOJXHO CTaTUCTUYCCKH BbIYUCIUTL IOTIPEHIHOCTDH
U3MEPECHUA HepeMeHHOﬁ. I[IISI 9TOIro HCO6XOZ[I/IMO BBIUUCIIUTL CTAHAAPTHOC OTKIIOHCHUEC IIpU IIOBCpHTeIIbHOﬁ BCPOSATHOCTHU 95%.

F

2.CrangapTHOE OTKIIOHEHHUE 0001 U3MEPEHHOH BEIWYMHBI, KaK NMPAaBUJIO, He ObIBACT TOYHO M3BECTHO, OOBIYHO B pacdyeTax

HCTIONB3YIOT OLEHKY = , OCHOBAHHYIO HA OTPAHHUCHHOM JHC/IE HAGTIOICHHI.

Ecan ommbka u3MepeHHs BEIMYHMHBI H 7

€CTh BCIIMYHHA cnyqaﬁHaﬂ, TO IIpHU BBITNIOJIHECHHBIX HE3aBUCHUMBIX HU3MEPECHUAX

=
HCHK TpCACICHUA JIbTAaTOB YUTBIBAIOT II MYJI
one b acCIIpeacie €3 aTo acc aro 0 (o (]

" 0,5
2
Z(yz' }7:'
=|i=l
S.y -
#-1
rae Y cpenHee apudMeTHIecKoe 3HaUCHHE BEJIMYHHBI Y mpu % m3Mepenmsx;
Vi 3HAUCHUE BEITMIHHBI Y npu ¥ -M m3MepeHny;
% _ o6buiee konuuecTBo HU3MEPEHHH.
2
=

&y, =
[lpuusTo cuntath - ¥ | a nucniepcus ciryuaiinoii BeMMAMHEL  # - KBAAPAT CTAHAAPTHOTO OTKIOHCHHS.

I[IISI YMEHBIICHUSA cnyqaﬁﬂoﬁ OIINOKH pe3yiabTara I/I3MepeHI/Iﬁ BBITOJIHSIOT OOJIBIIOE YHCIIO I/I3MepeHHﬁ U UCIIOJB3YHOT HUX
cpeanee apI/I(i)MeTI/I‘{eCKoe 3Ha4YCHUC. CTaHZ[apTHOC OTKJIOHCHUE CPEAHETO PACCUUTBHIBAIOT 110 (1)0pMyJIe

Sy

_H

M

F =
3.Eciu ucTHHHOE 3HAYCHHE CTaHAAPTHOI'O OTKIIOHCHU A 2y H3BECTHO (KOFL[a CTPEMUTCA K OCCKOHEYHOCTH, ¥ CTPEMUTCA K

F
Ry ), TO 3HAUYCHUEC NOIPEUIHOCTH U3MEPECHUS JI HpPIHS[TOﬁ Z[OBepPITeIIbHOﬁ BECPOSATHOCTHU MOKET OBITh Onpeaes€Ho 110 Tab1.8.

Tabauma 8

nOl'peLIJHOCTb namMmepeHus

JloBeputenbHas BEPOSITHOCTh [TorpemHocts

0,50 0,674




0,66 +0,954
0,95 +1,960
0,99 2,576
¥ Ty o F ol
Hanpumep, CleAyeT 0XKuaaTh, 4To B MHTepBane ot * +1,96 & 1o v -1,96 ¥ Gyner coxepxarscs 95% pesynsratos. Ilpu

OrpaHU4YC€HHOM 4YHCIIC H3MepeHI/Iﬁ JUIL oNpeACICHUST MHTEpBajla NOrpCIHOCTH JIA Z[aHHOﬁ Z[OBepHTeHbHOﬁ BEPOATHOCTHU CIICAYET

nk

110JIB30BATHCA -pacnpeueneHHeM" CTL}OZ[CHT&.

IMorpentHocTs NpH YpPOBHE JOBEPUTEIIbHOI BeposTHOCTH 95%MOoxeT ObITh HaliieHa CleyIonuM 00pa3oM:

M

1);

ecimu * - uHCIIO M3MEPEHHIA, TO YHCITO CTENeHeH CBOGO/Ib IPHHMMAIOT paBHBIM (7

£

13 Ta0J1.9 OepyT BENMUUHY “ VIS COOTBETCTBYIONIECTO YHCIIA CTEIICHEH CBOOOIBI;

Tabmuma 9

KoacpcbumumeHT CtblopeHTa npu AgoBepuTeribHOM BEPOATHOCTU 95%

Yucio creneneil ceobomer ¥ - P T 1 Koa¢ppuunent Croionenta : if ﬂ.l"'.?;
1 12,706 8,984
2 4,303 2,484
3 3,182 1,591
4 2,776 1,241
5 2,571 1,050
6 2,447 0,925
7 2,365 0,836
8 2,306 0,769
9 2,262 0,715
10 2,228 0,672
11 2,201 0,635
12 2,179 0,604




13 2,160 0,577
14 2,145 0,554
15 2,131 0,533
20 2,086 0,455
30 2,042 0,367
60 2,000 0,256
beckoHeuHOCTD 1,960 0,000
v £

[pumeuanwne. [Insg 3HaYCHUH *© , HE YKa3aHHBIX B Ta0J.9. 3HaUCHUE “ MOXKET OBITh paCCYMTAHO 110 popmyIie

£=196+236{v +3.2/v? +5207y 00
¥

=
BBIYUCJIAIOT OLICHKY s pacrpeacicHus H3MepeHHfI napameTpa , KaK YKa3aHoO B m.2 HaCTOALICTO NPUIIOKCHUA.

e

=
WnrepBai, BHyTpU KOTOPOTO JF000E 3HAYCHHUE TOJDKHO HAXOAUTHCS C IOBEPUTEIILHON BeposiTHOCTEI0 95%, 6y et L

Jluana3oH 3Ha4yeHMIl, BHYTPU KOTOPOTO C JOBEPUTENIbHOI BepoATHOCTBIO 95% NOKHO HAXOMUThCS HCTHHHOE 3HAYCHHUE
U3MEPAEMOro MapaMeTpa, T.€. MOJIOCH! IOTPENTHOCTH, OyAET ClIeTyIOMUM:

Fris, ifn =3 tis,

y+e -z
4. Ecnu yCTAaHOBIEH MHTEpBAN CIy4aifHOH TOTPEIIHOCTH BETHUMHBI Yoor &7 Ermax 10 Y FIAX 10 3pauenne

gy =iz, f{n N Ty .
HE NOJDKHO OBITH OOJIBIIIE WJIN OLEHKA CTAaHAAPTHOI'O OTKIIOHCHUSA IIpU JOBEPUTEIIBHON BEPOATHOCTH

'S:;leax = Errmax\"{';“

95%ne 1omKHA OBITE OOJIBIIE

ITpumep BBIYMCICHHS OLICHKH CTaHAAPTHOTO OTKJIOHEHHS M IIOTPELIHOCTH Ul BOCBMH U3MepeHHil npuBeeH B Tabu.10.

Tabauma 10

bei ¥ (7 - )

N3mepenHble 3HaUSHUS

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
1

F:
M

n n
= 2

_Zi}’z' =925 Zi(,}’ -w =052

= = .

Onenka CTaHAApTHOT'O OTKJIIOHCHU A H3MepeHHﬁ:

0,52
5-1

CiydaiiHasi IOrPEIIHOCTb ONPE/SICHHS CPEIHEr0 3HAUCHHS C JIOBEPUTEILHON BEpOATHOCThIO 95%:

= 0,273

L ==, ffn = +0,273 0,836 = +0,228.

I[TPMJIOXXEHUE 10
Pexomennyemoe

OLIEHKA CNYYANHbIX I'IOFPELLIHOCTEIZI n AHANU3
PE3YJIbTATOB UCMNbITAHUN

1. Ecnu xaxxnmoe usMepeHue mpoBoaaT 1 pas3, To pe3ysibTaTbl U3MEPEHHUil, Kak NMpaBUJIO, OTKIOHAIOTCS OT TJIaJKOW KpPUBOH,
npoBeneHHON uepe3 HUX. OOBIYHO Takas CTJIQKCHHAs KpuBas SBISICTCS HawmTydmiel omeHKkoi. TOYHOCTh CTiIaXUBaHUS 3aBHCHUT OT
4yclIa TOYEK U OT UX MHIUBUIYAIbHBIX OTKIOHCHUIN OT KPUBOM.

IIpn orpaHMYEeHHOM YHCIIE ONMBITOB, OCOOCHHO KOTJa HU OJWH U3 HHUX HE MOBTOPSIETCS, CIOXKHAS KpUBas, MPOXOASINas depes
Ka)XIyl0 U3 ONBITHBIX TOYEK, HA CaMOM Jejle MOXKET ObITh XyIIIed OLEHKON HCTUHHOW cpeqHed KpHBOH, deMm Oosee mpocroe
MaTeMaTH4eCKOE BBIPAXKEHNE, OTHOCUTENBEHO KOTOPOTO OINBITHBIE TOUKH PACCESTHBL.

I'pynmsl Touek yacTo 00pa3yroT KpUBbIE, UMEIOIIUE MTEPEruObl, pa3phIBbl WK HHbIE 0COOCHHOCTH, KOTOPBIC HE MOTYT OBITH JIETKO
WM KOPPEKTHO ONMCaHbl MaTeMaTHYeCKUMHU MeTofaMmu. Ha Takux ydacTkax cieqyeT yBEeJIWYMTbH I10JIy4aeMO€ YHCIO OIBITHBIX
TOYCK. YYaCTKH KPUBOW C KKIOW CTOPOHBI IMepernda WiH pa3pbiBa JOJDKHBI OBITH 00pabOTaHBI OTICIBHO, a KYCKH IONyYCHHOU
TJIAIKOI KPUBOH TOJKHBI OBITH COCTMHEHBI IIABHOM JIMHHUCH.

Bcsikylo TOYKY, 1aeKo OTCTOSAILYIO OT KPUBOH, HEOOXO0AMMO IPOBEPHUTH 10 METOMKE MIPUIIOKEHHS 8.

2. JIns moydeHus TiIaAKoi MPHOIMKEHHOW KPUBOH PEKOMEHAYeTCs NMPUMEHEHHEe METO/a HAaMMEHBIIHX KBAIPaToOB, KOTOPBIH
obecrieqrBaeT paBeHCTBO HYJIIO CyMMbI OTKJIOHEHHH OTJEIbHBIX TOUEK OT INIa[KOi KpUBOH 1 MUHUMAIIbHYIO CYMMY KBaJpaTOB 3THX
OTKJIOHCHUI.

X

B sToMm MeTone mpeamonaraeTcs, 4To He3aBUCUMasl IEpeMeHHas “* cBOOOIHA OT OIIMOOK, a BCe OIIMOKMA OTHECEHBI K 3aBUCHUMOM

Y

MEePeMEeHHON * .

¥ Ay

H3Mep516MOI7I BCJIIMYUHBI , COOTBETCTBYIOLIUX 3HAYCHUAM

M

JlonyctuM, 4TO €CTh '}3 Pa3IMUYHBIX 3HA4YEHUH ' Jpyrou

x.
BCJIMYHUHBI X . Ka)KI[OMy 3HAYCHHUIO ! 6y,£[6T COOTBCTCTBOBATh OAHO 3HAYCHHUC

-
MEKIY OIBITHBIM 3HAYEHHEM M U PaCCYUTAHHBIM ' N0 YypaBHEHHIO KpPUBOM. PasHOCTDH
OTKJIOHEHUEM (UIIK OCTATKOM).

Ha CIJIQ)KEHHOW KPHMBOW M OJHA Pa3HOCTb

d!. = l}r!. - j}!.

Ha3bIBACTCA

HaI/IIIyLIHIeﬁ MOJECJIBIO XapaKTECPUCTUICCKUX KPUBBIX Hacoca nin Typ6I/IHI)I 0OBIYHO SABJICTCA Hapa60na



- 2
yY=agtaxtayx n yizx)

, CTTIAKUBAIONIas ** ONBITHBIX 3HAYCHUH (QyHKINU

Ry

furd ] o
. Koadpdpurmentst 0 , 1 , 2 JIOJDKHBI OBITH

BbI6paHI)I Tax, 4TOOBI CyMMa KBaJIpaToB OTKJIOHCHHH ObLIIa MUHUMAaJIbHON

22 2.2
S=2di =2y —ap—ax —aax )
=1 =1

IMocrostHubIe KO3(GGUIMEHTHI ONPEENAIOT U3 PEIICHHUS CHCTEMbl TPEX YPaBHEHHH, MOJy4aeMbIX NPUPABHUBAHUEM HYIIO TpeX

o ot
YaCTHBIX MPOU3BOJAHBIX OT & o L ) Ly %2

2
Y Tagnta 2 tag 2
2
Sy @S n ta St ta T
Try =iy taly talE

x; -t fo
ﬂﬂﬂ OGJ’ICF‘{CHI/IH TOYHOI'O BBIYUCIICHUA MHOT' A BO3MOXKHA 3aMC€Ha OIIBITHBIX 3HAYCHUU ! Bblpa)l(eHI/IeM (xl :I nim x , Tae

c. obast noaxoasdmas moCTositHHas .

3. [lpy HaMMYMM CrI&KCHHOM MOJENH OLCHKY CTaHIAPTHOTO OTKJIOHCHHS ONBITHBIX 3HAYCHHH OT 3TOH KpuBoit ( » )
PacCUUTHIBAIOT 110 (hopMyITe

s, - SO _ | Tdf

n—m—1 n—m-1

rac . YHCJIO OMNBITOB,

L. CTCIICHB ITOJIMHOMA.

OI_ICHKa 4 CTaHAAPTHOTO OTKJIOHCHUSA = 3aBUCUT OT THIIA KpHBOﬁ, BLI6paHHOI>i JJI1 CrJIa)KUBAHUA OIIBITHBIX TOYCK.

HaHpHMep, €CJIN IpsiMasl JIMHWUA HCIIOJb30BaHa JId CrJIaXKUBAaHUA JAaHHBIX, KOTOPLIC JIY4YIIC MOIJIN OBl OBITH IpeaACTaBICHBI

napa60n0171, TO OTKJIOHCHHSA OT HpSIMOﬁ JIMHUW Jajid OBl HECOCTOATEIIbHYIO OLICHKY e . Crenens HpI/I6J'II/I)KeHI/I$I OLICHKHA iy K

oF

Z[eﬁCTBHTeHLHOMy CTaHAaPpTHOMY OTKJIOHCHUIO 3aBUCUT OT BLI60pa Hanboee HOZ[XOIISIHleﬁ KpHBOfI JUIA CTJIaXKUBAHUSA OIIBITHBIX

TOYCK.

Ilpu ompeneneHny MONOCH CIyYaHHON MOTPEIIHOCTH TSl KPUBOH HAMIIYHULIETO MPHOMIDKEHHS, KOTIa IPUMEHeH MeTox A (cM.
1.3.3 HACTOSIIEr0 CTaHAapTa), WHTEPBaJ 3HAYCHHWI, BHYTpU KOTOporo ¢ 95%+HOMH [OBEpHTEIBbHON BEPOSTHOCTHIO OXHAACTCSA

h

j}.if_=_‘}l

Hi !

UCTUHHOE 3HAYCHHE BEJIUYUHBI MPUHUMAIOT PaBHBIM V% | npuuem 3Hauenme f‘6epyT u3 T1abm.9 s
v={n-m-1)

Ipumep. OnpeneneHre napabosbl HAMITYYNIEr0 MPUOTMKEHHs IS Tpymibl 13 15 onbitoB (cMm. Tabm.11).

Tabmuma 11
YucneHHbIN npuMmep NOoCTpoeHus napa60nb| Aana
annpoKCcumMmauumn onbiTHbIX AdHHbIX
Howmep onsira x Y b d ={y-3

1 55,65 87,97 88,507 -0,537




2 61,47 91,62 92,396 0,224
3 66,67 92,37 92,208 0,162
4 72,19 91,02 91,243 0,223
5 76,99 89,14 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 58,83 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

=15 2 _1361,28:

2% _1007,21: 25V _91347.80;

2
2% _4684000;
3
2 6866440

4
2T 2304317943,

2
Z3°Y Z9,000;

Zd =6192583;

2
Zd =1,467

Sy = \/Zai'j flu—m-1)= \,'[1,467";“(15—2—1) =U,35.




IMocne pemeHnst cucTeMBl TPEX ypaBHEHHMI, NPUBEAEHHON B 1.2 HACTOSIIETO NPHIOKESHUS, YpaBHEHHE 1apadoiIbl HaHIydIIero
TPUONIKEHUS TPUMET BUJ!

y=-44757 +41132x -0,030881x*

-

aT€éM U3 OTOIo0 ABHCHHS IOJIYYarOT paCCUUTAHHBIC 3HAYCHUS U OTKJIOHCHUA . PaBeHCTBO HYJIIO CyMMBI OTKJIOHCHHI
3 Vi I.p

Z- I:1!1:'

YKa3bIBa€T HA NPABUJIBHOCTD CIUIAXKHUBAaHUA KpI/IBOI\/’I OTHOCHUTCJIIBHO OIIBITHBIX JaHHBIX. Cnyqaﬁﬂoe CTaHAAPTHOC OTKJIOHECHUE

P 111 01HO# M3 M3MEPEHHBIX BEIMYHH M pasHo 0,35.

WuTepBan 3HaueHUH CilydailiHOW IOrPEIHOCTH A1l JAHHOU KPUBOM!

= 12179 LEE +0,1%7

i,
+
n 15

ITPMJIOKEHHME 11

Pexomennyemoe
OBPABOTKA PE3YJIbTATOB HABJTIOOEHUA N O®OPMINEHUE
PE3YJNIbTATOB UCIbITAHUU, NPOBEAEHHbLIX HA NMEPEXOOHbIX
PEXUMAX
. H_ E_s
1.Eciu mpu mpoBeICHUH HCHBITaHUH cobmonatT yenosus < = (0,69, ..., 1,1, i3 (mpu onpezneneHun 3a0poca IABICHHUS) U
F =0,9, ..., 1,1, *F (mpu onpezeneHny 3abpoca YacTOTHI BPALICHHUS) W MPH STOM BPEMs 3aKPBITHS MPEBBIIACT BpeMsi mpobera

BOJIHBI IABJICHUS B HAIIOPHOM TpyOompoBoze B 1,5pa3a uin 6osee, TO pe3ynbTaThl H3MEPEHUH MOTYT OBITh IPUBEICHBI K 33 JaHHBIM
YCIIOBHSIM IO (hOpMyJIaM:

1.5
g Kg
@SPE_Dj u&?ﬂspéﬂ-ﬂ'—z
KE’ KP ’
KE:EE
rae 'Sp;
_ F
Kp——
Fap

‘g-o:pm_p:'.

Do = g, —
;
TaK KakK [PH YCTAHOBUBIUEMCS PEXUME B Y3KOM AHMANa3OHE PAacXOi e [POIOPLUOHATICH PIE u e , @ BpeMsl 3aKpBITHS
s by QT
HPOOPLMOHAIBHO OTKPHITUIO HANPABJIAIOLIEro ariapara. V3MeHeHne aBieHust [POIOPLHOHATBHO ¥ U3MEHCHHE
Fars st 256
Y4aCTOTHI BPALICHUSI HPOIOPLHOHATIEHO (cm. uepr.2, 5, 6).

2. Tpe6OBaHI/I$[ TCXHUYCCKOTO 3aJaHus CYUWUTAOT BbLIIIOJHECHHBIMU, €CJIM C YYETOM HOI‘peIHHOCTefI OIBITHBIC 3HAYCHUA,
NOJIYYCHHBIC ITPU HAUXYAIIUX YCJIOBUAX WUJIN IIPUBEACHHBIC K 9TUM YCJIOBUAM, HAXOAATCA B YCTAHOBJICHHBIX IIPECIIax.

IMPUJIOXKEHUE 12
OO6s3aTeNnbHOE



OBPABOTKA PE3YJIbTATOB HABJ:IIO.EI,EHI/II?I N O®OPMJIEHUE
PE3YJIbTATOB UCMNbITAHUW, NPOBEAEHHbIX HA
YCTAHOBUBLLUXCA PEXUMAX

1. O6paboTka pe3ynbTaTtoB HabnwaeHUN

1.1.J]yms1 xaskmod M3MepseMOH BEJIMUMHBI BBIYNCILIIOT CpeiHee apu(MeTHIecKoe 3HaUeHe pe3yIbTaToB HadumoneHnil. OnbITHBIE

suavennst KITJI OMpenesioT pacueTHbIM TyTeM 10 Pe3yIhTaTaM COBMECTHBIX H3MEPCHHIl BEHUHH ** Q , F , E , OTIPENIENIOT
3HAYEHUs MOKa3aTeNel SJHEPreTHUIECKUX XapaKTePUCTHK.

1.2.Pe3yJILTaTI)I I/ICHLITaHI/Iﬁ, KakK IpaBUJIO, JOJIKHBI OBITH MpPEACTAaBJICHbI B BUAC l"pa(i)H‘IeCKI/IX 3aBUCHMOCTEH:

Ur. »

E., # n n
UL PETYJTUPYEMBIX TYpOUH - 4 or ¥ N wmor e S

E

E
anp ' Map " 7 or Map :

JUISL HEPETYNUPYeMbIX TypOHH -

Q,PI/I??OTEHJF.

IS HACOCOB -

E

1.3.Ecnu ucnbITaHust OPOBOSIT MPU 3HAYCHHSX " u (um) M OTIMYAIOIMXCA OT 3aAHHBIX B TEXHHYECKOM 3aJaHU  °F u

M
1o pe3yabTaThl U3MEPEHHH TODKHBI ObITh MPUBEICHBI 110 3aKOHAM T10/100Hs K 3aJaHHBIM YCJIOBUSIM 10 opMyniaM, yKa3aHHBIM
Bmm.1.3.1u 1.3.2.

bl
1.3.1 Ins HeperynupyeMoi TypOUHEI U Hacoca, ecin *F | npuMeHsIOT GOpMyYIIBL

On,, = Ctp i1 By = B, (ngpf )

B =By in)

Map =

P

Pesynbrar npuBeieHUs WILTIOCTPHUpPYET 4epT.53.

CpaBHEHHE Pe3yNbTaTOB UCMBITaHUH ¢ TPeOOBAHUAMH TEXHHYECKOTO 3aJaHUs

#., = const
npu i@

3
-

Ty
Lol R

aq {'7::: D Dy,

|3
o]

x |m 1]

o

Emin FrEpptp  Emex £ Emin  Enlngfst Ema £
g 2

a -H"eperynupyemas TypOuHa; 0 - Hacoc; X - pe3yJIbTaT U3MEPEHUS,
# - pe3ynbTaT MpeoOpa3oBaHus

Yept.53



nEa,
1.3.2 [1nst perynupyeMoii TypOHHBI, €CIH F oy

)

n

=

i , BOBMOJKHBI CJIy4au.

1)coGioaercst ycioBue
niE =(099+100) (ng, ! [E,)

TOTJa UCKOMBIC 3HA4YCHUA pacxo/Jia, MOIIHOCTHU U KHH PacCUUTBIBAIOT 10 q)OpMyJIaM:

Op, =05 (Bpl BN Py =F(ByiE)?

)

L) R, =
E wTap HEn :
2)He coOImoIaeTes yCIoBKeE, yKa3aHHOE B iepeuncienud 1). B aToM cirydae HeoOX0AMMO BBECTH MONpaBKy Ha 3Hauenue KIT/I.
Jlis onpesienieHus TIONPABKU UCTIONB3YIOT YHUBEPCATBHYIO XapaKTePUCTHKY (cM. 4epT.54).

CpaBHeHHE pe3ylIbTaTOB UCIBITAHUN peryupyeMon
TypOHHBI C TpeOOBAaHUSIMU TEXHUIECKOTO 3aTaHHs
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Bhauane pe3ynbraTel M3MEpEHHH pacxoja, MOIIHOCTH W YAGNBHOM JHEPrud NPHBOIAT K (Touka Ha 4ept.54)

cormacuo 11.1.3.1.Tlony4eHHbIe TAKUM 06Pa30M 3HAYCHHS PACXOLA M MOIIHOCTH IPUBOIAT K °F mo 1m.1.3.2,nepeuncuennue 1), a
KII[ paccuuTsiBaroT 1o gpopmyiie
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HE n

rae *" - onbiTHOE 3HaueHue KII/I;
T pasHocTb Mexkay 3HaueHussMu KIIJI B Touke 'Al (nm .1‘12 HIIH 143) U B *# CcornacHo yHEMBepcanbHOH XapaKTepHCTHKE.

2. MorpewHocTn namepeHun

2.1.TlorpeniHoCTh pe3ysibTaTa U3MEPEHHS - OTKIOHEHUE Pe3yJbTaTa M3MEPEHUs OT ACHCTBUTEIBHOTO 3HAUCHHS H3MEpsAeMOil
BEITMYHHBI.

2.2.CyuecTByeT TpH THIIA HOTPEIIHOCTH!
rpyObIe OIMOKY WK IPOMAaxH;
CllyyaiiHbIe [OTPEIIHOCTH;
CHCTEMaTHYECKHE MOTPELIHOCTH.

2.2.1.K rpyObiM ommbkaM cieayer OTHeCTH owmmOku HaOiojatens wid cOou mpubopa, Aearoliie H3MEepeHHe HEBEPHBIM
(HanmpuMep, HeMpaBWIbHAS 3aMKMCh NAHHBIX WIM HAIMYHE BO3MYIIHBIX IIOJOCTEH B TPyOKaX, MPHCOCAMHSIOIIMX MAaHOMETP).
Pesynprar Takoro n3MepeHHs HCKIIOYAIOT U3 pacCMOTpeHHs. TaM, Ijie ommoOKa He HACTOJBKO BEJIHKa, YTOOBI CUUTATh M3MEPCHUS
SIBHO HEJIOCTOBEPHBIMH, CJICITyeT IPUMEHSATh CTaTUCTHUECKHE METOABI 0OHapyKeHUsI TPyOBIX morpemHocteld. [ uaeHTnukanum
BO3MOJKHOTO [IPOMaxa PeKOMEH/IyeTcsl MPUMEHSTh KpuTepuii I'py6oca (cM. npuiioxkeHue 8).

2.2.2.Crnyqaiinas IIOTPEIIHOCTh ('j;") - COCTaBIIIONIAsl ITOTPENTHOCTH M3MEPEHUs], M3MEHSIOMAsICS CIIydaifHBIM 00pa3oM IIpH
MOBTOPHBIX U3MEPEHHUAX OJHOM U TOI XK€ BENUUUHBL.

B nmporpamMMe m METOAMKE MCIBITAHUN YCTAHABIMBAIOT MPUEMJIEMBIN JAOBEPUTEIbHbIN MHTEPBAJ CIY4alHOHM MOTPEIIHOCTH C
JIOBEPHUTEIIbHON BepOsITHOCTEIO 95%.

CTaTUCTHYECKIE METObI OIICHKA CHy‘IaﬁHOﬁ HNOIrpeIIHOCTU NPUBCACHBI B IIPHUIIOKCHUAX 9mu 10.

2.2.3. Cuctemarndeckasl MOTPENIHOCTD (‘j; ) - cocraBisOLIas MOTPELIHOCTH W3MEPEHHH, OCTAOIIAsCS IOCTOSHHOW I
3aKOHOMEPHO M3MEHSIOUIEHCS TPYU NOBTOPHBIX U3MEPEHUAX OJHOM U TOM 7K€ BEJUUYHUHBI.

3HavyeHNe CHCTeMaTHYECKOH MOTPELTHOCTH 3aBUCUT OT YCJIOBHI HCIIBITAHUI, BEIOOpA METO/IA U CPEACTB U3MEPEHHM.

CI/ICTeMaTI/I‘IeCKyIO NOrpeurHoCTb s KOCBCHHO I/I3Mep$[eMOIjI BCJIMYUHBL OIPCACIAIOT Kak KBaIIpaTHbIﬁ KOpE€Hb N3 CYMMBLIL

KBaZIpaToOB CUCTEMATUYCCKUX HOFpeHIHOCTeﬁ HUCXOIHBIX  BCJIMYUH. Haan/IMep, CUCTCMATHUYCCKYIO IIOTPEHIHOCTDH KHI[

I:fj?).s l:fE:I.S

OIIPCACIIIOT IO CUCTEMATHYCCKUM IMOIPCHIHOCTAM pacxoJa Q 'S, yneanoﬁ rI/mpaBanecxoﬁ OHEPTUn u

{fP:'.s

MOIIHOCTH o ¢popmyie

(F)s =22+ ()2 + (o)

B mporpamme u MeTOAMKE HCHBITAHMNA YCTaHABIMBAIOT MPUEMIIEMBIH HHTEPBAJ CHCTEMATHYECKOH MOTPEINHOCTH B Mpefenax
3HAUCHUI BEITMUNH, IPUBEICHHBIX B IPHIOKeHNH 16.

2.3.CyMmMapHas MOTPENIHOCTh pe3yJIbTaTa M3MEpeHUs (ff ) - cpemHss KBaapaTH4ecKasi MOTPEIIHOCTh pe3yJbTara H3MEpEeHHH,
COCTOSIIIIAs M3 CIIy9alHBIX ¥ HEUCKIIIOUCHHBIX CUCTEMAaTHIECKHX MTOTPEIIHOCTEH, pacCUUThIBaeMast 1o hopmyie

Jo =l fE + 57

3. OcbopmneHue pe3ynbTaToB UCMbITAHUA
3.1.Cnoco6 mpecraBieHus pe3yJibTaTOB UCIIBITAHNWH YCTAHABIMBAIOT B METOAUKE UCIIBITAHMIA.

3.2.Ka>1<;[y}0 OIIBITHYIO TOYKY CJICAYCT MNPEACTABIIATL KaK JJIJIMIIC, B KaU€CTBE oceit KOOpAUHAT KOTOPOI'O IMPUHATHI CYMMAapHLBIC
NOIrp€IIHOCTH IBYX BEJINYMH. Bce Toukn BHYTPH 3TOI'O 3JUIMIICA PaBHOAOCTOBECPHLI.



Pe3ynbTaThl HCTIBITAaHUN MPEACTABIAIOT B BUIE HOJIOCHI, 3aKJIIOYCHHON MEXAY BEpXHEH U HIDKHEH OrnOaroUMH 3TUX SJJIMIICOB
(cm. mpunosxerne 10). Bee Toukn BHYTpH 9TOM MOIOCH PAaBHOJOCTOBEPHBI.

4. CpaBHeHMe pe3ynbTaTtoB MUCNbITaHUM C Tpe6OBaHMﬂMM
TeXHU4YeCcKoro 3agaHumsa

4.1. lns onpenenenus CTENEHH COOTBETCTBUs PE3YJIBTATHI MCIBITAHUN CPABHUBAIOT ¢ TPEOOBAHMAMH TEXHHUYECKOTO 3aaHHsA
(3HaueHHE WK TOJIOCA 3HAYEHUA).

4.2. Pasnu4Hble BO3MOXKHBIC BapHAHTBl COOTBETCTBHS MpHBeldeHbl Ha uepr.55-57 (uist momuHoctu), Ha uepr 58-60 (us
pacxona*), Ha uept.50, 51, 61-64 s KIIM).

* rapaHTHpOBaHHLIfI pacxon 10JKEH OBITH MIPUBEACH K aTMOC(i)epHOMy JAaBJICHUIO.

CpaBHEHHE PE3yNIbTaTOB U3MEPEHHUS MOIHOCTH
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C Tpe6OBaHI/I$[MI/I TEXHUYCCKOI'O 3aJaHUs
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1 - kpuBas 110 TPeOOBAHUAM TEXHUYECKOTO 331aHU; 2 - KPUBas 110
pe3yibTaTaM u3MepeHuii; 3 - pe3ysnpTaT n3MepeHHit

Yept.55

CpaBHeHHE pe3yJIbTaTOB U3MEPEHUS
MOIIHOCTU HEPETYIUPYEMOH TypOUHEI
¢ TpeOOBaHUAMH TEXHHYECKOTO 3aJaHHs

(m = nsp = const
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1 - kpuBas 110 TPeOOBAHUAM TEXHUYECKOTO 331aHU; 2 - KPUBAs 110 Pe3yJIbTaTaM
U3MepeHHni; 3- pe3ynbTaT H3MepeHHi
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CpaBHeHUE pe3yabTaTOB U3MEPEHUI
MOIIHOCTHU Hacoca ¢ TPeOOBAHHAMH
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Emin Egp Emax £

1 - xpuBas 1o pe3ynpTaTaM U3MEpEeHuil; 2 - pe3ysbTaT U3MEpeHni

Yepr.57

CpaBHEHHE pe3y/IbTaTOB U3MEPEHHS pacxosa
peryinupyemMoi TypOuHE
¢ TpeOOBaHUAMH TEXHHUYECKOTO 3aJaHHs

(?z = Hgp = Const T)
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Emin Esp Emax

x  -J
1 - xpuBas 110 TPEOOBAHUAM TEXHMUECKOTO 3a1aHUS; 2 - KpUBast

0 pe3yNbTaTaM U3MepeHuii; 3 - pe3ysbTaT U3MepeHui
Yept.58
CpaBHeHME pe3yabTaTOB U3MEPEHUS pacxoa

HepeTynupyeMoi TypOuHbI
¢ TpeOOBaHUAMH TEXHHYECKOTO 3aJaHHs
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1 - xpuBas 1o pe3yabTataM U3MEPEHHH; 2 - pe3yJIbTaT H3MEpeHUit

Yept.59

CpaBHeHME pe3y IbTaTOB U3MEPEHHs pacxoja Hacoca
¢ TpeOOBAHUAMH TEXHUYECKOTO 33/1aHus
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HE FOCMG ARG
& Jowe A

Emin EsP Esp EspEman £

¥ oF
1 - kpuBas pacxoa 1o TpeOOBaHUAM TEXHHUECKOTO 3a/1aHHUs,
2 - KpuBasi 10 pe3yJbTaTaM U3MEpeHHii; 3 - pe3ysnbTaT U3MEPEHHI

Yept.60

Ornpenenenune cpeanero KI1J]
(perymupyemast TypOuHa;
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1- KpuBas 110 Tpe6OBaHI/I$IM TEXHUYCCKOTI0O 3aJaHus,

2 - KpuBas 10 pe3yJbTaTaM U3MEpeHuii; 3 - KpUBas 10 U3MEHEHHBIM
TEXHHUYECKUM TpeOOBaHUAM; 4 - pe3yabTaT U3MEpEeHU

Yept.61

CpaBHenue nosrydyeHHbix 3HaueHuit KI1J]

peryaupyemMoi TypOHuHBI ¢ TPeOOBAHUIME

TEXHUYECKOT0 33/1aHNS B YCTAaHOBJICHHOM
JIMana3oHe MOIIHOCTEH MM PacXomoB
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a - cootBetctBHe 1o KIIJ{ nocturnyro; 6 - coorsercraue no KIIJl He nocTuruyro
B 30HE A; B - coorBercTBuUe 110 KIIJI He nocturayro B 30He b.
1 - xpuBast 10 TPeOOBAHMSAM TEXHIUECKOTO 3aJaHus; 2 - KpUBas 110 pe3yIbTaTaM
HU3MepeHni; 3 - pe3ysbTaT U3MepeHuit

Yepr.62

CpaBHeHnue nony4yeHHbIx 3HadeHuit KI1/{
HeperyaupyeMoi TypOruHbI
¢ TpeOOBaHUAMH TEXHHUYECKOTO 3aJaHHs
B YCTAQHOBJICHHOM JMAIa3oHe

(?z = Hgp = Const
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SIS |
1 - xpuBas 1o TpeOOBAHMAM TEXHUUECKOTO 3aJ[aHusl; 2 - KpuBas
TI0 pe3yJIbTaTaM U3MEPEeHUH; 3 - pe3ysbTaT H3MepeHuit

Yept.63

CpaBHeHnue nony4yeHHbIx 3HadeHuit KI1J{
Hacoca ¢ TpeOOBaHUSIMU
TEXHUYIECKOT0 33aHHs B yCTAHOBJIICHHOM JJHAIIa30HE
YIeIbHON SHEPTUH BOMBI
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1- KpuBas 110 Tpe6OBaHI/I$IM TEXHUYECKOIO 3aJIaHus, 2 - KpuBas
IO pe3yJIbTaTaM HU3MEPEeHUH; 3 - pe3ysbTaT H3MepeHuit

Yepr.64

4.3 KoadduipeHT mone3Horo qeicTBusl

4.3.1I1onocy onbrtHbIx 3HaueHuit KI1J] perynmupyemoii TypOMHBI HAHOCSAT Ha MarpaMMy B 3aBHCHMOCTH OT MOIIHOCTH TypOHHEI

¥i) »
""D 501058 pacxoga Q y HpI/IBeIIeHHLIX K SP Hu SP .

7

Ecnu ombITHOE 3Hau€HHE MOIMHOCTH WJIM PAcXoJa IPEBBIIACT YCTAHOBJICHHBIE B TEXHUYECKOM 3aJaHUM 3HAUYCHUS ' wm
3 1o OIIPE/ICNICHNUSI OMBITHOTO CPEIHEB3BEIICHHOTO WK cpenHero apudmerndeckoro 3xHaueHus: KI1J] usroroButens MoxeT

Ha3sHa4YUTb HOBOC 3HAYCHUC 5P nin F , KOTOPOC MOXKET NPEBLINIATH YCTAHOBJICHHOC B TEXHUYECKOM 3a/laHUU HE 0oJjice ueM Ha

By Oy

10%. Bce OrpaHU4C€HHsl, YCTAaHOBJICHHBIC B TEXHUYCCKOM 3aJlaHWH, PaCIPOCTPAHAKOTCA Ha HOBOC 3HAYCHUC 5P nin

VYcTaHOBIEHHBIE B TEXHUYECKOM 3a/IaHUU 3HAYCHUS KHI[ JOJIKHBI OBITh OTHECEHBI K HOBOMY 3HAQUCHHIO MOIIHOCTH WJIHU pacxona.
Bce ocranpHbIe MoKazaTenu (MaKCHMaJ’ILHLIfI MTHOBEHHBIN 336pOC YaCcTOThI BpALIECHU, MAKCUMAJIbHOC U MUHUMAJIbBHOEC MTHOBEHHOC
JAaBJIEHUE, KaBUTALlMOHHASA DJSpO3Ud U T.H.) TAKXXE ITOJI’KHbBI OBITh OTHECEHBI K HOBOMY 3HAYE€HHUIO MOLIHOCTU HJIA pacxonaa.

I'apanTHpOBaHHOE 3Ha4YE€HHE MOIIHOCTU MM pacxoja MpH APYyrux E JOJKHO OBITh YBEIHYEHO B TOIf K€ NMPOMOPIMHU MPH 3TOM HE
JIOITyCKAeTCs IIPEBBILICHUE TIPEIEIbHON MOIIHOCTH AJICKTPUUECKON MaIlIUHBI.

MMPUJIOXEHME 13
CrpaBouHoe

®U3NYECKUE OAHHBIE

1.Heo6xoanumble XapaKTepUCTHKH BOABI, BO3/yXa H T.II. IPUBEAEHH! B Ta01.12-17.

Tabauma 12

-2 .
yCKOpeHVIe CUIbl TAXeCTU g , M:C , KakK (bYHKLIMSI reorpaqmquKou



WNPOTbl U BbICOTblI HaA4 YPOBHEM MOpA

IIupota w BrIcOTa HaJl CPEIHUM YPOBHEM MODSL < , M

0 1000 2000 3000 4000
0° 9,780 9,777 9,774 9,771 9,768
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 9,814

IMpumeuanune. Bmecto 3HavueHmit g , TIPUBE/ICHHBIX B TaOJIMIlE, MOXKET OBITh MCIIOIB30BAHO 3HAUCHUE g , paccuuTaHHOE IO
bopmye
= - _ 2.
g =9,7803(1+ 0,0053sin % gy - 3-107 2
MexayHapoaHOE CTaHAapPTHOE 3HAYCHUE g paBHO 9,80665\/{-c_
Tabnuua 13
MnoTHOCTL BOoAbI
-3
~ , KI'M
TeMHe; o 10—5
parypa, °C IIpu U30BITOYHOM JaBIICHHH ,Ia
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




10

11

12

13

14

15

16

17

0,9999

0,9999

0,9999

0,9999

0,9999

0,9998

0,9997

0,9997

0,9996

0,9995

0,9993

0,9992

0,9991

0,9989

0,9987

1,0004

1,0004

1,0004

1,0004

1,0003

1,0003

1,0002

1,0001

1,0000

0,9999

0,9998

0,9997

0,9995

0,9994

0,9992

1,0009

1,0009

1,0009

1,0009

1,0008

1,0008

1,0007

1,0006

1,0005

1,0004

1,0003

1,0001

1,0000

0,9998

0,9996

1,0014

1,0014

1,0014

1,0014

1,0013

1,0012

1,0012

1,0011

1,0010

1,0009

1,0007

1,0006

1,0004

1,0003

1,0001

1,0019

1,0019

1,0019

1,0018

1,0018

1,0017

1,0016

1,0016

1,0014

1,0013

1,0012

1,0011

1,0009

1,0007

1,0006

* Tekct COOTBETCTBYCT OpUTHHATY. - HpI/IMe‘IaHI/Ie H3rOTOBTEIIS Oa3bl JAHHBIX.

18

19

20

21

22

23

24

0,9985

0,9984

0,9982

0,9979

0,9977

0,9975

0,9972

0,9990

0,9988

0,9986

0,9984

0,9982

0,9979

0,9977

0,9995

0,9993

0,9991

0,9989

0,9986

0,9984

0,9981

0,9999

0,9997

0,9995

0,9993

0,9991

0,9983

0,9986

1,0004

1,0002

1,0000

0,9998

0,9995

0,9993

0,9990

1,0024

1,0024

1,0024

1,0023

1,0023

1,0022

1,0021

1,0020

1,0019

1,0018

1,0017

1,0015

1,0014

1,0012

1,0010

1,0008

1,0006

1,0004

1,0002

1,0000

0,9997

0,9995

1,0029

1,0029

1,0028

1,0028

1,0027

1,0027

1,0026

1,0025

1,0024

1,0023

1,0021

1,0020

1,0018

1,0017

1,0015

1,0013

1,0011

1,0009

1,0007

1,0004

1,0002

0,9999

1,0034

1,0034

1,0033

1,0033

1,0032

1,0032

1,0031

1,0030

1,0029

1,0027

1,0026

1,0024

1,0023

1,0021

0,0019*

1,0017

1,0015

1,0013

1,0011

1,0009

1,0006

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 0,9961 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 0,9979 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
[Tponomxenue tabm.13
PR
Temrme- -5
parypa, °C ITpu n366ITOYHOM IaBIEHUN 2 10 , Ia
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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1,0039

1,0039

1,0038

1,0038

1,0039

1,0037

1,0036

1,0035

1,0034

1,0033

1,0032

1,0031

1,0029

1,0027

1,0026

1,0024

1,0022

1,0020

1,0018

1,0016

1,0013

1,0011

1,0008

1,0006

1,0044

1,0044

1,0043

1,0043

1,0042

1,0042

1,0041

1,0040

1,0039

1,0038

1,0037

1,0035

1,0034

1,0032

1,0030

1,0028

1,0027

1,0024

1,0022

1,0020

1,0018

1,0015

1,0013

1,0010

1,0048

1,0048

1,0048

1,0048

1,0047

1,0047

1,0046

1,0045

1,0044

1,0043

1,0041

1,0040

1,0038

1,0037

1,0035

1,0033

1,0031

1,0029

1,0027

1,0025

1,0022

1,0020

1,0017

1,0015

1,0053

1,0053

1,0053

1,0053

1,0052

1,0051

1,0050

1,0050

1,0048

1,0047

1,0046

1,0044

1,0043

1,0041

1,0039

1,0038

1,0036

1,0033

1,0031

1,0029

1,0027

1,0024

1,0022

1,0019

1,0058

1,0058

1,0058

1,0057

1,0057

1,0056

1,0055

1,0054

1,0053

1,0052

1,0050

1,0049

1,0047

1,0046

1,0044

1,0042

1,0040

1,0038

1,0036

1,0033

1,0031

1,0029

1,0026

1,002

1,0063

1,0063

1,0063

1,0062

1,0062

1,0061

1,0060

1,0059

1,0058

1,0056

1,0065

1,0054

1,0052

1,0050

1,0048

1,0047

1,0045

1,0042

1,0040

1,0038

1,0035

1,0033

1,0030

1,007

1,0068

1,0068

1,0067

1,0067

1,0066

1,0065

1,0065

1,0064

1,0062

1,0061

1,0060

1,0058

1,0057

1,0055

1,0053

1,0051

1,0049

1,0047

1,0045

1,0042

1,0040

1,0037

1,0035

1,0032

1,0073

1,0073

1,0072

1,0072

1,0071

1,0070

1,0069

1,0068

1,0067

1,0066

1,0064

1,0063

1,0061

1,0059

1,0058

1,0056

1,0054

1,0051

1,0049

1,0047

1,0044

1,0042

1,0039

1,0037




26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

1,0003

1,0000

0,9997

0,9994

0,9991

0,9988

0,9985

0,9982

0,9978

0,9975

0,9971

0,9968

0,9964

0,9960

0,9957

1,0007

1,0005

1,0002

0,9999

0,9996

0,9993

0,9989

0,9986

0,9983

0,9979

0,9976

0,9972

0,9968

0,9965

0,9961

1,0012

1,0009

1,0006

1,0003

1,0000

0,9997

0,9994

0,9990

0,9987

0,9984

0,9980

0,9976

0,9973

0,9969

0,9965

1,0016

1,0013

1,0011

1,0008

1,0004

1,0001

0,9998

0,9995

0,9991

0,9988

0,9984

0,9981

0,9977

0,9973

0,9969

1,0021

1,0018

1,0015

1,0012

1,0009

1,0006

1,0002

0,9999

0,9996

0,9992

0,9989

0,9985

0,9981

0,9978

0,9974

1,0025

1,0022

1,0019

1,0016

1,0013

1,0010

1,0007

1,0003

1,0000

0,9997

0,9993

0,9989

0,9986

0,9982

0,9978

1,0029

1,0027

1,0024

1,0021

1,0017

1,0014

1,0011

1,0008

1,0004

1,0001

0,9997

0,9994

0,9990

0,9986

0,9982

1,0034

1,0031

1,0028

1,0025

1,0022

1,0019

1,0015

1,0012

1,0009

1,0005

1,0002

0,9993

0,9994

0,9990

0,9987

ITpomMeXyTOUYHBIC 3HAYCHHSI MOTYT OBITH OINpEIENICHBI JIMHEHHOH nHTepromsuuenl. s MX BBIYUCICHHUS MOXET OBITh TaKke
ucrnosnp3oBana popmyna Xepbera u Perenepa (CM. 1.2 HACTOSIILETO TPHIIOKEHIS).

-3
MnotHocTb pTyTM “HE | Kr-m

Ta6numa 14

ﬁ’oC JQHE’KF M_3
0 13595
5 13582
10 13570




15

20

25

30

35

40

45

13558

13546

13533

13521

13509

13497

13485

[Ipumeuanue. 3HaueHus, IPUBEICHHbIE B TaOIULE, JaHbl Ul JABJICHUA

Mopsi).

ITpomerxyTouHbIe 3HAYEHHSI MOTYT OBITh IOIY4EHbBI U3 YPaBHEHHUS:

£

prp = (13595 - 2,460[1+ 385107 (p - pp)]

=10132511a (arMoc(epHOe aBieHHE HAa ypPOBHE

Tabmuma 15
3HauyeHus nsotepmmyeckoro koacpduumeHta Bogbl =
a 107
Temme- -5
parypa, °C IMpyn n366ITOYHOM aBIEHUN 2 10 , Ia
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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

0,9875

0,9834

0,9794

0,9754

0,9716

0,9678

0,9642

0,9606

0,9571

0,9537

0,9504

0,9472

0,9441

0,9411

0,9381

0,9352

0,9322

0,9294

0,9265

0,9236

0,9208

0,9180

0,9152

0,9862

0,9821

0,9782

0,9743

0,9705

0,9668

0,9631

0,9596

0,9561

0,9528

0,9495

0,9463

0,9432

0,9402

0,9373

0,9344

0,9315

0,9286

0,9257

0,9229

0,9201

0,9173

0,9145

0,9849

0,9809

0,9770

0,9731

0,9694

0,9657

0,9621

0,9586

0,9552

0,9518

0,9486

0,9454

0,9424

0,9394

0,9365

0,9336

0,9307

0,9278

0,9250

0,9222

0,9194

0,9166

0,9139

0,9837

0,9797

0,9758

0,9720

0,9683

0,9646

0,9610

0,9576

0,9542

0,9509

0,9477

0,9445

0,9415

0,9385

0,9356

0,9328

0,9289

0,9271

0,9242

0,9215

0,9187

0,9159

0,9132

0,9824

0,9785

0,9746

0,9708

0,9671

0,9635

0,9600

0,9566

0,9532

0,9499

0,9467

0,9436

0,9406

0,9377

0,9348

0,9320

0,9291

0,9263

0,9235

0,9207

0,9180

0,9152

0,9125

0,9811

0,9772

0,9734

0,9697

0,9660

0,9625

0,9590

0,9556

0,9522

0,9490

0,9458

0,9428

0,9398

0,9368

0,9340

0,9312

0,9283

0,9255

0,9228

0,9200

0,9173

0,9146

0,9119

0,9799

0,9760

0,9723

0,9686

0,9650

0,9614

0,9580

0,9546

0,9513

0,9481

0,9449

0,9419

0,9389

0,9360

0,9332

0,9304

0,9276

0,9248

0,9220

0,9193

0,9156

0,9139

0,9112

0,9786

0,9748

0,9711

0,9674

0,9639

0,9604

0,9569

0,9536

0,9503

0,9471

0,9440

0,9410

0,9380

0,9352

0,9324

0,9296

0,9268

0,9240

0,9213

0,9186

0,9159

0,9132

0,9106




30 0,9124 0,9118 0,9111 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

[Iponomxenue Tab1.15

I3 -1
@ 1077
Temme- \ 1[:'—5
patypa, °C [Ipu n306ITOUHOM aBIICHUN '3 , ITa
80 90 100 110 120 130 140 150
0 1,0058 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 0,9725




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

0,9774

0,9736

0,9699

0,9663

0,9628

0,9593

0,9559

0,9526

0,9494

0,9462

0,9431

0,9401

0,9372

0,9343

0,9315

0,9288

0,9260

0,9233

0,9206

0,9179

0,9152

0,9125

0,9099

0,9073

0,9762

0,9735

0,9688

0,9652

0,9616

0,9583

0,9549

0,9516

0,9484

0,9453

0,9422

0,9392

0,9263

0,9335

0,9307

0,9270

0,9252

0,9225

0,9198

09171

0,9145

0,9119

0,9092

0,9066

0,9750

0,9713

0,9677

0,9641

0,9606

0,9572

0,9539

0,9506

0,9474

0,9443

0,9413

0,9384

0,9355

0,9327

0,9299

0,9272

0,9245

0,9218

0,9191

0,9164

0,9238

0,9112

0,9086

0,9060

0,9738

0,9701

0,9665

0,9630

0,9596

0,9562

0,9529

0,9497

0,9465

0,9434

0,9404

0,9375

0,9346

0,9318

0,9291

0,9264

0,9237

0,9210

0,9184

0,9157

0,9131

0,9105

0,9079

0,9054

0,9725

0,9689

0,9654

0,9619

0,9685

0,9552

0,9519

0,9487

0,9456

0,9425

0,9395

0,9366

0,9338

0,9310

0,9283

0,9256

0,9229

0,9203

0,9176

0,9150

0,9124

0,9098

0,9073

y

0,9041

0,9713

0,9678

0,9643

0,9608

0,9574

0,9541

0,9509

0,9477

0,9446

0,9416

0,9386

0,9357

0,9329

0,9302

0,9275

0,9248

0,9222

0,9195

0,9169

0,9143

0,9117

0,9092

0,9066

0,904

0,9702

0,9666

0,9631

0,9597

0,9564

0,9531

0,9499

0,9467

0,9437

0,9407

0,9377

0,9340

0,9321

0,9294

0,9267

0,9240

0,9214

0,9188

0,9162

0,9136

0,9110

0,9085

0,9060

1 0,9035

0,9690

0,9655

0,9620

0,9586

0,9553

0,9521

0,9489

0,9458

0,9427

0,9498

0,9369

0,9340

0,9313

0,9286

0,9259

0,9233

0,9206

0,9180

0,9155

0,9129

0,9103

0,9078

0,9053

0,9028




31

32

33

34

35

36

37

38

39

40

0,9047

0,9021

0,8996

0,8970

0,8945

0,8920

0,8896

0,8871

0,8847

0,8823

0,9041

0,9015

0,8990

0,8965

0,8940

0,8915

0,8891

0,8866

0,8842

0,8818

0,9034

0,9009

0,8984

0,8959

0,8934

0,8910

0,8885

0,8861

0,8837

0,8814

0,9028

0,9003

0,8978

0,8953

0,8929

0,8904

0,8880

0,8856

0,8832

0,8809

0,9022

0,8997

0,8972

0,8948

0,8923

0,8899

0,8875

0,8851

0,8828

0,8804

0,9016

0,8991

0,8966

0,8942

0,8918

0,8894

0,8870

0,8851

0,8823

0,8800

0,9010

0,8985

0,8961

0,8936

0,8912

0,8888

0,8865

0,8841

0,8818

0,8795

0,9004

0,8979

0,8955

0,8931

0,8907

0,8883

0,8859

0,8836

0,8813

0,8790

[Ipumeuanue. [TpomexyTouHble 3HaYCHUS MOTYT OBbITH OIpENeNeHbl JUHEHHOW MHTeprosiueil. s uX BBIYMCICHUS MOXKET
ObITh HcroB30BaHa hopmyna Xepoera u Pererepa (CM. 1.2 HACTOSIIETO PHITOKESHH).

Tabimma 16
o Z
3HauyeHus yaenbHOM TennoeMkKocTn sogbl ¥
C -1 -1
F ydxxr K
Temne- . 1[:'—5
patypa, °C ITpyn n36BITOYHOM JaBIECHUU F ,1a
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 4175
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 417




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

4201

4200

4199

4198

4197

4195

4194

4192

4191

4190

4188

4186

4185

4183

4181

4182

4182

4182

4182

4182

4182

4182

4182

4197

4196

4195

4194

4193

4191

4190

4189

4188

4186

4185

4183

4182

4180

4179

4179

4179

4179

4179

4179

4179

4179

4179

4193

4192

4191

4190

4189

4188

4187

4185

4184

4183

4181

4180

4179

4177

4176

4176

4176

4176

4176

4176

4176

4176

4176

4189

4188

4187

4186

4185

4184

4183

4182

4181

4179

4178

4177

4175

4174

4173

4173

4173

4173

4173

4173

4174

4174

4174

4185

4184

4183

4182

4181

4180

4179

4178

4177

4176

4175

4174

4172

4171

4170

4170

4170

4170

4171

4171

4171

4171

4171

4181

4180

4179

4178

4178

4177

4176

4175

4174

4173

4172

4170

4169

4168

4167

4167

4167

4168

4168

4168

4168

4168

4168

4177

4176

4175

4175

4174

4173

4172

4171

4170

4169

4168

4167

4166

4165

4164

4164

4165

4165

4165

4165

4165

4165

4166

4173

4172

4172

4171

4170

4170

4169

4168

4167

4166

4165

4164

4163

4162

4161

4161

4162

4162

4162

4162

4163

4163




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

IIponomxenue Tab1.16

-1 -1
r ,dx-xr K
Temrre- ,10—5
parypa, °C IIpu U30BITOYHOM JaBIICHHH F ,[a

80 90 100 110 120 130 140 150
0 4171 4167 4163 4159 4154 4150 4146
1 4171 4167 4163 4158 4154 4150 4146
2 4171 4167 4162 4158 4154 4150 4146 4143
3 4170 4166 4162 4158 4154 4150 4147 4143
4 4170 4166 4162 4158 4154 4150 4147 4143
5 4169 4166 4162 4158 4154 4150 4147 4143




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

4169

4169

4168

4167

4167

4166

4165

4165

4164

4163

4162

4161

4160

4159

4158

4159

4159

4159

4159

4160

4160

4160

4160

4165

4165

4164

4164

4163

4163

4162

4161

4161

4160

4159

4158

4157

4157

4156

4156

4156

4147

4157

4157

4157

4158

4158

4161

4161

4161

4160

4160

4159

4159

4158

4157

4157

4156

4155

4154

4154

4153

4153

4153

4154

4154

4154

4155

4155

4155

4158

4157

4157

4157

4156

4156

4155

4155

4154

4154

4153

4152

4152

4151

4150

4150

4151

4151

4151

4152

4152

4152

4152

4154

4154

4153

4153

4153

4152

4152

4151

4151

4150

4150

4149

4149

4148

4147

4148

4148

4148

4149

4149

4149

4150

4150

4150

4150

4150

4150

4149

4149

4149

4148

4148

4147

4147

4146

4146

4145

4145

4145

4145

4146

4146

4146

4147

4147

4147

4146

4146

4146

4146

4146

4146

4145

4145

4145

4144

4144

4143

4143

4142

4142

4142

4143

4143

4143

4144

4144

4144

4145

4143

4143

4143

4143

4142

4142

4142

4142

4142

4141

4141

4141

4140

4140

4142

4142

4142




29

30

31

32

33

34

35

36

37

38

39

40

4160 4158
4160 4158
4161 4158
4161 4158
4161 4158
4161 4158
4161 4159
4161 4159
4161 4159
4161 4159
4161 4159
4161 4159

4155

4155

4155

4156

4156

4156

4156

4156

4156

4156

4156

4156

4153

4153

4153

4153

4153

4153

4154

4154

4154

4154

4154

4154

4150

4150

4150

4151

4151

4151

4151

4151

4151

4151

4152

4152

4147

4148

4148

4148

4148

4148

4149

4149

4149

4149

4149

4149

4145

4145

4145

4146

4146

4146

4146

4146

4147

4147

4147

4147

4142

4143

4143

4143

4143

4144

4144

4144

4145

4145

IMpumeuanue. [IpoMexyToUHBIE 3HAYEHHST MOTYT OBITH HOJY4YEHBI JIMHEHHOW HHTEpHOHel. [ UX BBIYHCICHHUS MOXET OBITH
ucrnonbs3oBaHa Gpopmyia Xepbera i Pererepa (cM. 1.2 HACTOSIIIETO MIPUIOKCHHS).

[NaBneHue napoob6pa3zoBaHMA AUCTUNNIMPOBAHHOMN BOAbI Pz Ma

Tabnuma 17

Temmnepatypa, °C

Fha,ﬂa
0 611
1 657
2 706
3 758
4 814
5 873




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

935

1002

1073

1148

1228

1313

1403

1498

1599

1706

1819

1938

2064

2198

2339

2488

2645

2810

2985

3169

3363

3567

3782

4008




30 4246
31 4495
32 4758
33 5034
34 5323
35 5627
36 5945
37 6280
38 6630
39 6997
40 7381

Ipumeuanue. B nnanasone temmeparyp ot O 1o 40 C npaBineHne BOISHBIX MAPOB MOXKET OBITh PACCYUTAHO 10 IMIUPHICCKOH
¢dopmye

2
Poa = 10{2,7862+ﬂ,D312T—U,DUDID4T )
¢ ommOKoit B mpenenax +7 [la.

2.Yucnennsle 3Ha4enus B Tabu.13, 15, 160buti paccynTaHbl O IMIUPUIECKOMY YPABHEHHIO COCTOSIHUSI CBOOOIHOM SHTAIBIINU
11t Bozibl. st onpesieneHns Ko3GGULMEHTOB ObLIM MCIIONIB30BaHbI INIABHBIM 00pa30M SKCIIEPUMEHTAJIbHBIE PE3YyJIbTAThI.

Jf?'c;tlcp

W3 ypaBHEHUS COCTOSTHUS CBOOOIHO SHTATBITNN BBIBEACHBI HIDKE MPUBEICHHbBIE (OPMYIIBI JUIs pacyeTa
-1

303 ) :
p=|10T T &y @l gt

i=0;=0

A 33 . 1 i3 1 1
a:=VT[ ]:1_[:, ZZRQ"@J',S{! }_TZZJR;-"@U }.ﬁ{! )
F

aT 1'=|:|vil'=|:| !'=|:|vi" =0

A & R )
cp=-T| Zu; jlj-18 +in 23 By j(i-D@e +
Jl':j vil=2
33 1 3 .
+ T TR ji-nal . g
f=li=2t



1

8 =—(p+200) .
rae P Mlla, npu 3T0M F =1 MlIla;
1
B = ﬁ(T_TU

*
, IPH 9TOM T =1K;

mpu % 1020 C ?I =0; mpu aot 2010 50 T ?I =20.

.. u .
Koadpdurents Ry v mpencrabnensl B Ta6n.18 u 19 (i Temmeparyproro auanasona 0-20 C) u Ta6m20 n 21 (s
temreparypHoro auanaszona 20-50 T).

Tab6imma 18
g Ly
0 -.2010822008+02
1 .258653235B6-02
2 -.7909909228-02
3 .115032787R-04
4 -.103552227R-07
Tabauma 19
Ry
I npu A , PaBHOM
0 1 2 3

0 .446674155EF-04

.101069380B-00

.539839211B-05

.778011812E-09

-.559450069E-04

-.151370926B-04

.467275668B-07

-.161939132E-10

.340259195B-05

.106379874B-06

-.119476536E-08

.588354748B-12

-.413634518E-07

-.914607899B-08

.136632205B-10

-.875401428E-14




Tab6imma 20

J i

0 -.2313008366B+02

1 -.300337269E+00

2 -.724456503E-02

3 .852235592R-05

4 .103552227R-07

Tabnuua 21
By
I pu J , PaBHOM
0 1 2 3

0 -.4410355658B-04 .3052252898B-04 .920784842F-06 -.259043119B-07
1 .101126989B+00 .1763956238-04 .5750340048-06 -.192376997B-08
2 -.483244116B-05 .1533281708-06 -.3749721298-09 .132280418-11
3 .619443332E-09 -.316454043E-11 .6311359128B-13 .2469244934R-15

3.IInoTHOCTH BO3yXa ( Fa ), KI*M

rae Pabs - naBieHue, Ila;

T. Temmeparypa, °C.

e =

(273.15+ T)

, paCCUUTBHIBAIOT 11O Q)opMyne

Fabs

1348371077

ITPMJIOKEHHUE 14
Pexomennyemoe




MHOEKCHBIE UCIMNbITAHUA

1. Uenb ncnbitaHumn

WHpexcHble UCTIBITAaHKUS TPOBOAAT IS CIEAYIOIIUX LeJeH:

OIpECICHHUS COOTBETCTBUSI PabOYNX XapaKTEPHUCTHK, BEIPQKECHHBIX B OTHOCHTEIBHBIX BEIHUMHAX, TPEOOBAHMAM TEXHHIECKOTO
3amanus (KT, pacxona);

OIpeacsI€HNsA COOTBETCTBUA 3aJaHHBIX 3HAYCHHUIN MOITHOCTH Tpe6OBaHI/I$IM TEXHUYCCKOTO 3aJaHus,

noy4eHus HH(OpMaIMu 0 XapaKTepUCTHKaX 3a MpeJelaMy IMana3oHa yCIOBHI 3KCIUTyaTallli, YCTAHOBIEHHBIX B TEXHUUECKOM
3a/1aHuH;

ouenkn namerennst KITJ[ u (Mii) MOLIHOCTH HM3-3a KaBHTALMH, BO3HUKAIOIICH BCIICACTBHE H3MEHEHHUS! TIOTCHIIMAIBLHOM SHEPTUH
Bobl Ha CHJI u (witi) yenbHOM SHEPTUH BOJIBI B THAPOMAIIMHE U IPYTUX PHYHH;

OLICHKH U3MCHCHUSA KHH u (I/UII/I) MOIIHOCTU rUAPOMAIINHBI BCICACTBUE U3HOCA, pEMOHTA UJIN MOZ[I/I(i)I/IKaL[I/II/I;

rpagyHpOBKH CTAHLIMOHHBIX TPHOOPOB KOHTPOJIS PAacXo/a C HCIOJIb30BAHUEM PE3YIILTATOB MOJEIbHBIX HCIIBITAHUIA;

OITUMH3ALMH PEKUMOB PabOTHI THAPOMAIINHBI U (MJIH) THIPOCTAHLIHH.

2. OnpeaeneHne 3Ha4YeHUs1 MHAEKCHOro pacxoaa

2.1.VHpexcHbIi pacxo MOXKET ObITh OIpeeeH METOJOM H3MEPEHHs Teperaa IaBICHUI HIH aKyCTHYECKUM METOIOM.

2.2 Merton niepemnaia TaBICHAN

2.2.1 VI3mepsiioT nepenaj AaBlIeHHH MEXAY IBYMs CICHHAIbHO BHIOPAHHBIMU TOYKAMH B CHHPANIbHON Kamepe TYpOuHBI (METOx
Bunrtepa-Kenneu). 3HaueHHe pacxo/ia pacCUUTHIBAIOT MO Gopmyie

O, =ki"

o

rae ™ - k03 GULUEHT NPONOPIHOHAIBHOCTH;

k

- M3MepeHHsIit epena; - mpUHIMAIOT, KaK IpaBmio, paBHeM 0,5 CM. uept.65).

Brnmstaue oTkIIoHEHUH TTOKa3aTess CTENeHN X
Ha TOYHOCTb ONPEACIICHUA pacxoaa
HUHAEKCHBIM METOJOM C IIOMOIIBIO IIeperiajia Z[aBJIeHI/Iﬁ
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Ornwgceimesinbit pacxod Guar
— R = . .
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[pennonoxeHue, 4To #=0,5,8 10 BpeMsl, KaK 3TOT [TOKa3aTellb MOXKET IPUHUMATh
3naveHus ot 0,480 0,52, mpuBomut k ommoKe.

Yeprt.65

B ycraHOBKax cO CTanbHBIMU CIUPANBHBIMH KaMepaMu TOYKHM OTOOpa pacrnonaraioT, Kak INpaBHJIO, B OJHOM H TOM e
pafiaTbHOM CEUCHHH, PACIONOXCHHOM MEXIYy ABYMSI COCEIHHMH CTAaTOPHBIMH KOJOHHamu (cM. 4ept.66). Llemecoobpasno
UCIIOJB30BaTh JIBE NAphl TOYEK OTOOpa, PACIONOKEHHBIX B PA3IMYHBIX PATHAIBHBIX CEUeHMsX. TOUKH OTOOpa pacrojaraioT B
BEpXHEH IOJOBHHE CEUEHHMS IS YIy4IICHHS BO3MOXHOCTH INPOXYBKH, OHHM HE JOJDKHBI HAXOMUTHCS BOJNM3M CBApHOTO MIBA MIIK
PE3KOro U3J10Ma CEUCHUS.

Pacnonoskenue Touek i1t 0T60pa AaBISHUS IIPU U3MEPEHUU
pacxoja uepe3 TypOHHY C METaJUTHUECKOM
CIUPAIBHON KaMepPOil HHIAEKCHBIM METO10M
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Ipn wucnblTaHUsIX TypOMH ¢ OCTOHHBIMHM CIIMPAIBHBIMH KaMepaMH TOYKH OTOOpa paclojaraioT aHaJOTHYHBIM 00pa3oM B
paanaIbHOM CeueHHH OeTOHHOW Kamepsl (M. 4ept.67). Tperbs Touka "3" MOKET pacrosararsCsi MOCEPEANHE BBICOTHI CTATOPHOM
KOJIOHHBI MJIM B BEPXHEH YacTH CIIUPAIBLHON KaMephbl MEXKIy IBYMsI CTATOPHBIMH KOJIOHHAMH.

Pacnonoxxenne Touek st 0TO0pa IaBICHUS IPU H3MEPEHUH Pacxoa
4yepe3 TypOuHY ¢ OETOHHOW CIUPATbHON KaMepOi HHACKCHBIM METOJIOM

L o =20°. 170°

Yeprt.67

B xancynsHOM TypOnHE TOUKH 0TOOpa AAaBICHUI pacIioaraioT, Kak oKa3aHo Ha 4epT.68.

Pacrnonosxenue Touek 1iist 0T60pa AaBIEHUS IPU U3MEPEHUM PAcX0ia Yepes
TOPU3OHTANBHYIO KalCyIbHYIO TypOUHY HHIECKCHBIM METOA0M



gméopst A
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Yeprt.68

2.2.2 I3MepsioT nepenaj JaBIeHUH MeXKly JBYMS CIIELHaIbHO BEIOPAaHHBIMH CEYEHUSIMHU B KOH(Y30PHOIT 4acTH BOJIOBOA.

Touku oT60pa JaBIeHUI pacmonaraioT B AByX MOMEPEUHBIX CEUSHUSIX PA3TUIHON MO IH.

2.2.3. OrBepcrust 11t oTOOpa JAaBJCHHMI JOJDKHBI COOTBETCTBOBaThH TpeOoBaHMsM mnpuiokeHus 4 (1.5.3). ITockoibky
ToJUIeXKaIe M3MEPeHUIO Iepenajgsl AaBIeHHi Manbl, ocoboe BHMMAaHHE IODKHO OBITh YAENEHO YCTPAaHEHUIO HEPOBHOCTEH
TOBEPXHOCTEH.

2.3.AkycTHYeCKHA METO

2.3.1 15151 u3MEpEeHHii aKyCTHYECKMM METO/IOM JI0CTATOYHO HCIIOJIb30BaTh OJHOIYUYEBYIO cicTeMy (cM. uept.69).

I/I3MepeHHe pacxoaa aKyCTU4€CKHUM METOIOM



fipeodpazoBamens
a

fipeodoazoBame ny

psabpeasntarmeny

&

a - OJHOJTy4YeBas CHCTeMa C I0CJIeJ0BaTeIbHON nepeiaueii CUrHaoB;
0 - IBYXIIOCKOCTHAS OJTHOY4YEBasi CHCTEMa C CHHXPOHHOM WM ITOCIeIOBATEIBbHOM
reperavel CUrHaiIoB

Yept.69

3. Onpe.qeneHMe 3Ha4eHUn Apyrmx sesiMimH
3.1.YaenbHyl0 SHEpruio BOJbl B THAPOMAIIMHE ONPENCIAIOT B COOTBETCTBUH ¢ NMpuiokeHrueM 4. [IocKoibKy NpH MHIEKCHBIX
UCHBITAHUAX M3MEPSIOT TOJBKO HMHJEKCHBIH PAacXoi, TO KMHETHYECKYI0 COCTABIIAIOLLYIO YACIbHOW SHEPIUH OLEHHMBAIOT TOJIBKO
TIPUOIIMKEHHO.

3.2.MOHIHOCTL TUApPOMAIINHBI UJIA BCCTO arperara ornpeacIatoT B COOTBETCTBHUU C IPUITOKECHUEM 5.

3.3.Yacrory BpalieHus THAPOMALIMHBI ONPEACISIOT B COOTBETCTBHU C MPHUIIOKEHUEM 6.

4. BbluucneHue pe3ynbTaToB

Q:'

TIPH 33aHHOM TI0JIOXKEHUH PaboUnX OPraHoB.

4.1.B pe3ynbTaTe Ka)XIOTO OIBITa ONPEACIAIOT 3HAUCHUS MHICKCHOTO pacxoja , YIAENBHON 3HEpruu BOIbI E , MOIIHOCTH

TUAPOMAIIHBI P , 4aCTOTBI BpaIllCHUA x

4.2 .OTHOCUTENBHBIN pacXo PaCCUUTHIBAIOT IO hopMyJIie

Qrgi = Q!' "llQJ raf .

ra f roa

g . 7.
Beanuuna f MPpUHUMACTCA paBHOU pacxony HJisd , HAIPpUMED, UL MaKCUMAJIbHOT'O WJIN OKHUAAE€MOI'0 3HAYCHUSA
IIpU OJHOM U TOM K€ 3HAYCHUU yﬂeHLHOﬁ OHEPIrUuu BOJABI.



4.3.0rHocutenbHbiit KI1/I TypOUHBI pacCYUTHIBAIOT IO hopMmyIie

PIEQ,

el = T e o~
" (PIE Q) |

Otnocurenbublii KITJ] Hacoca paccuuThiBaioT o Gopmysie
EQiP

T E G Py

5. MorpewHocTb n3aMepeHun

5.1.I'maBHBIM UCTOYHUKOM CHCTEMAaTHYECKOM MOTPELIHOCTH NPH U3MEPEHUH HHAEKCHOTO Pacxo/a METOIOM Iepenana JaBleHui

SABJIACTCA BO3MOYKHOC OTKJIIOHCHHC IMOKa3aTeClid CTCIICHU X OT MPUHATOI'O 3HAYCHUSA 0,5 @M. LIepT.65). OOBIYHO BCTPCUAIOIHCCS Ha

MpaKTUKE 3HAYEHUS # Haxomarcs B untepBasie or 0,48 no 0,52, mpuyeM HaUOONBIINE OTKIOHEHUS MMEIOT MECTO MPH MAJIbIX

CKOPOCTSIX B CMUPAIbHON KaMepe MU B CIIUPATIbHBIX KaMepaX ¢ HEMOJIHBIM OXBATOM.
Cry4aitHble ONOKH CBOAATCS K MUHUMYMY IIPH TOCTATOYHO OONBLIOM KOJIMYeCTBe M3MepeHuit (cM. mpunoxenue 10).
5.2.I'1aBHBIM UCTOYHUKOM CHCTEMAaTHIECKOH IOTPEIIHOCTH, KOTOpasi MOKET BIMATH Ha Pe3yNbTaT IPH U3MEPCHUH HHAEKCHOTO

pacxoga aKyCTU4Y€CKUM MCETOJAOM, SABIAIOTCA HUCKAXKCHUSA, BbI3BAHHBIC BO3MOXHBIMU IIONICPECUYHBIMHA  TEYCHUSAMHU  UJIH
HEPABHOMEPHOCTLIO MOJIA CKOpOCTeﬁ .

IMTPMJIOKEHHUE 15
Pexomennyemoe

TEPMOOMHAMUYECKUA METO[, 5
M3MEPEHNA KOQPDPULIMEHTA NOJIE3HOIO AEUCTBUA

1. O6wme TpeboBaHUA

1.1.TepMomuHAMUYECKUH METOX OCHOBAH Ha MPUMEHCHHH NPHHIMIIA COXPAHEHHUsI dHepruH (IepBOro Havana TEPMOAMHAMUKH) K
npolieccaM npeodpa3oBaHus YHEPTUH B paboueM Kosece TypOHHbI WK Hacoca.

VienvHas MexaHWYecKas SHEprHs, moiydeHHas (oTaaHHas) paboduM KoyiecoM TypOuHBI (Hacoca), MOXKET ObITh OIperescHa
H3MEPEHHEM [apaMeTpPOB COCTOSIHUS  (JABIICHHs, TEMIIEpaTypbl, CKOPOCTH W ypOBHS) Ha OCHOBaHWHM H3BECTHBIX

TCPMOAUHAMUYECCKUX CBOWCTB BOJIBI.

Ipn onpenenenun KIIJl depe3 yaenpHyI0 MEXaHHUYECKYIO SHEPTUIO U YIAEIbHYIO SHEPTHIO BOABI HEOOXOIMMOCTh M3MEPEHHUS
pacxoja BOIbI OTHAAET.

1.2. BeneactBue HEOOHOPOAHOCTH XapaKTEPUCTHUK I[TOTOKA B HM3MEPHTENBHBIX CEUCHMSAX THAPOMAINMHBI, OrPaHHICHHBIX
BO3MOXKHOCTEIl H3MEPUTENBHOI anmapaTypbl 1 OTHOCHTEIBLHO OOJBIINX 3HAYCHUH MONPAaBOYHBIX KOI(D(OUIHEHTOB, BBOJUMBIX HU3-3a
HECOBEPLICHHBIX YCJIOBUH M3MEpEHHs, YKa3aHHbBIH METO]| MPUMCHSIOT, KaK MMPaBUIIO, JUIs yIelIbHbIX dHepruii ceeime 1000 JHx/kr
(nanopsi cBbiie 100m).

1.3.TexHnueckue XapakTepUCTHKH allapaTypbl IPUBEACHBI B OOIIMX YepTax.

OcHoBHOE TpeGoBaHue K MPUOOpaM - COOTBETCTBUE TPEOOBAHHMSIM HACTOSIIIETO CTaHAapTa (TOYHOCTD, TEMIIOOOMEH H T.I1.).

2. OCHOBHbIe pacyeTHble 3aBUCUMOCTHU
2.1.I'mnpamyeckuii KIT/] paccuuteiBarot mo Gpopmyie

JUTSL TYpOHMHBI



JJ1s1 HACOCOB

LAF
E r L E,
Ty = m
Em
,
rac mo_ y[[eana;[ MCXaHHN4YCCKasa 3Hepr1/m, OHpeZ[eH;[eMaj[ B COOTBCTCTBUH C MeTOHHKOﬁ, H3HOX(€HHOﬁ B HaACTOALIEM
HpI/IHO)KeHI/II/I;

E - pacnosaraémasi ruApaBJIndE€CKas SHEPTUs, onpeaeasieMas B COOTBETCTBUU € IPUIIOKEHUEM 4,

Aty

- B COOTBETCTBUHU C IMMPUIIOKEHUEM 1 HACTOSILICrO0 CTaHAAPTAa,

m . B COOTBETCTBHU C IPUIIOKCHUEM 1 HaCTOALICTO CTanJAapTa.

2.2.Ecimu Ha YYacCTKE MEXAY U3MEPUTCIIBHBIMU CEUYCHUSAMU OTCYTCTBYIOT IPUTOKU HJIK OTBOABI BOJbI, 3HAYCHHUEC BEIUYUHBI

™ ¢ yueToM MOTPaBOK PACCUUTHIBAIOT O (hOpMyITE

2 _.2
_ _ = = Y17V
By = By 01 =3 (Pabst) ~ Papsat) ¥, 0 ~ Tyl o +glzy) )t AR,

&

i
CpenHue 3HaYCHUSA u F omnpenensior mo Tabin.15u 16 (M. npunoxenue 13), ucxoas U3 CpeHUX 3HAYCHUH

_ Pabsll TP = _I *+T
Daps = ahsll 5 aha2l T = 11 5 21

HonpaBKy OIIPCACISIIOT, KaK YKa3aHO B pa311.6 HACTOALICTO IMPUIIOKCHUS.

2.3.Ecimn MEXKAY KOHTPOJIbHBIMH CEYCHUSIMHU IIO68.BJI$[€TC$[ nim OT6I/IpaeTC$[ pacxon BOJABI Ha BCIIOMOIaTCIIbHBIE HYKIbI, TO

3HAYCHUC BCIIMYHUHBI m CIIEAYET OHIpEACIATL C YUE€TOM Oayanca MOIIHOCTHU COTJIaCHO 06meMy BBIPAXKCHUIO. HpI/IMepLI ydera

IIPUTOKA WJIK OTBOJAA BOJABI HA BCIIOMOTAaTECJIbHBIC HYX/JbI TaHbI B IIPUJIOKECHUN 18 HacCTOALIErO CTaHAapTa.

2.4 KITJI ruipoMaIliuHBI ONPENENIIOT C y4€TOM BCEX MEXaHUYECKHUX IT0TePb, OTHOCUMBIX Ha T'HAPOMAILINHY, 110 Gopmyie

7 = Tl

3. MeToguka namepeHumn

3.1. BeIII/I‘II/IHbI, Ha OCHOBaHHMM KOTOPbLIX PpAaCCHUTBHIBAIOT 3HAYCHUC m, MOryT OBITH U3MEPEHbBI B CIICIIUAIIBHO

CKOHCTPYUPOBAHHBIX COCY/aX C YCTPOWCTBAMH JJIsi W3MEPEHHsl TeMIeparypsl u maBierust Boabl (cM. 4yept.70 u m4.1 manHoro
npustoxkeHns). Korja u3MepuTenbHOe CEUCHHE HAXOMUTCS B 30HE JTABJICHHUS BbILIE aTMOC()EPHOro, METOJHKA COCTOMT B OTOOpE

=3 =3
NpoOHOrO pacxoia, B KOJIWYECTBE, KaK MPaBUIO, OT 0,1'1[:I bi(s) O,E'-l[:I M /c ¢ TOMOIIBIO 30HAA "MOJHOrO Hamopa'.
OtOupaemasi TakuM 00pa3oM BOJa MOCTYNAeT B M3MEPHUTENBHBIN COCYI IO H30JIMPOBAHHON TpyOe C TeM, YTOOBI TEIIOOOMEH C
BHEILIHEH Cpe/oi, OLleHMBAaeMBblii B COOTBETCTBHM ¢ I.4.1 IaHHOrO NPHIIOKEHMS, HE NPEBBIIIA] 3HAYCHHH, YCTAHOBJICHHBIX B
TIpUIIoXKeHNH 12.

Cxema



COCAUHCHUS USMEPUTCIILHBIX COCY/I0B

HMEFHMJ&HGE cevenue Himepumensioe cevenye
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WHTEpNONSIHs PH METOJIE ¢ YACTHYHBIM PACIIHPEHHEM
Pobs s abs sy

=X

""’\,(_éf“‘“"" INTYLIIGe
H‘x

T Xax

a Trr = T2¢
Yepr.71

B HIDKHEM Obede.

Ecmm HU3MEPUTEIIBHOC CCUCHUE Ha CHI[ HaXoauTCA B 30HC aTMOC(i)epHOl"O JABJICHUSA, TO JATYUKU TEMIIEPATYPhI IOMEMIAIOT IIPSIMO

B ciyuae, korja ceuenune Ha CHJI HaxoauTcs B 30He JaBiieHust Gouiblie arMocepHoro (paGoTa ¢ moAmopoM), MOKET OKa3aThCs
THOJIE3HBIM B 3aBUCHMOCTH OT BbIOpPaHHOW METOMKHM YMEHBIICHHE IaBJICHUS BOABI B U3MEPHUTEILHOM COCY/E

W3mepenus naBiaeHUs U TEMIEPATyphl B COCYAaX MOXKHO BBIINOJIHATE OJHUM U3 IBYX METOIOB
IPSIMBIM METOJIOM U METOJIOM C YaCTUYHBIM pacHmupeHreM. Bribop MeTozna onpenensercs: XapaKTepUCTUKaMU THAPOMAIIHHEL 1
KayeCTBOM pacojaraéMoi u3MepHUTeIbHOM annaparypbl
Ckopoctu 11 u

Va1 HU3MEpAIOT B cocyzax. YpPOBHHU 11

21 - OTO OTMCETKH CPCIAHUX TOYCK U3MEPUTECIILHBIX COCYIOB

3HaueHUs] JABJICHUS BBIPAKEHBI IO OTHOIIEHUIO K 3TUM OTMeTKaM. OIHAaKoO HpH Pa3HOCTH YPOBHEH MeXIy cpeiHel TOYKoif
U3MEPHUTEIBHBIX COCYN0B M HYJEBOH OTMETKOW MaHOMETPOB, HE NPEBbIIAIONIEH 3 M, JOIyCTUMO OTHOCHTb YPOBHM M JIaBJICHUS K
HyJIEBOI OTMETKE MaHOMETPOB.



3.2.Tlpu mpsiMoM Merone Boaa u3 HamopHoro TpybompoBoga CBJI mocrymaeT B M3MEPHUTENBHBIA COCYA C MHHHMAJbHBIM

pacimpennem. M3MepeHus pasHOCTH JaBleHHit ("2:l absll ~ F @832y y remmeparyp (“11 *21) nomkum Bemommstecs ¢
BBICOKOH TOUHOCTBIO. TepMOMETPBI JIOIDKHBI GBITH IPOrPayMPOBAHEI 3a6]1arOBPEMEHHO.

B messix KOHTpOJISL OJHA OINBITHAs TOYKA JOJDKHA OBITH MPOBEPEHA CHOCOOOM YacTHYHOro pacimupeHus (cM. m.3.3 maHHOTO
MPUIOKEHHS) JTHO0 TePMOMETPHI JOJDKHBI OBITH HPOTpaJyHPOBAHbI Ha MECTE.

Pasnoctun

(Pabstt ~ Pabsaty, T ~ T

21 ) CJIEAYCT USMEPATH OJHOBPEMEHHO U Y€PE3 PABHBIC IIPOMEKYTKHU BPEMECHU.

3.3.Ilpy MCrONB30BaHMM METOJA C YACTHYHBIM PACHIMPEHHEM B IPOOOOTOOPHOM KOHTYpE MEXIy TPYOOil MM HAlOpHBIM
TpyOompoBoroM Ha CBJl ¥ COOTBETCTBYIOIIMM MEpPHBIM COCYJOM pAaCHONaraloT IPOCCENUpYIOUMH KkiamaH. B pesynprare
YaCTHYHOTO PACIIMPEHHS JOCTUTASTCS PABEHCTBO TEMIIEPATyp B M3MEpHTENbHBIX cocynax Ha CBJ] u CHJI (nin HemoCcpencTBEeHHO B
HIDKHEM Obede).

€y Ty — T
Takum o6pasom, wien £ (‘11 “2l) (cm. m.2.2 macrosmero mpunoxenns) obpamaercs B Hyldb H IS ONpEC/EHHS
™M HeoOXOMMO JHIITL H3MEPHTH ("2:l absll ~ F @8521y \apomeTpaMu WM HaTUHKAMM JABIEHNS BBICOKOH TOYHOCTH.

TepMOMETpPBI TOTKHBI OBITH UCKIIOUUTENBHO YyBCTBUTEIBHBIMU U HaJeXKHBIMU. VX Ha3HaueHHe - 3aperHCTPHPOBATh PABEHCTBO
TeMIeparyp.

I[poccennpy}onmﬁ KijlallaH JTOJDKEH B TCUCHUE BPEMCHHU H3MepeHHﬁ obecrnieunBaTh NOAACPIKAaHUE PABCHCTBA TEMIIEpATyp B
U3MEPUTEIIBHBIX COCYyaax € BBICOKOW TOYHOCTBIO.

Ha npakrtuke KeaTebHO YCTAHOBUTH Ipa)MueCKUMU WM MAaTeEMaTHYECKUMU METOJaMu (HAlpuMep JIMHEWHOM perpeccueii ¢
F’absﬂl) - (Til _Tzl)_

TIOMOIIIBIO KANEKYJIATOPA) COOTHOMIEHHE MEXKLY (I':l absll

Fahs 21

Bo MHOrux cmydasx NPAaKTHYECKH MOCTOSIHHO (HAampuMep aTMoc(epHOe JaBICHHE) U HEOOXOOUMO M3MEPUTh TOJIBKO

Pabsll . 3HaYCHHE JABICHUs, HCIOJB3yeMOe A BHIYUCICHHH, - 9TO 3HAYCHHUE, MMOJydaeMoe rpau4ecKoil WM MaTeMaTH4ecKoil
HWHTEPIOJSIIMEH IPU HYJIEBO# pa3HoCcTH Temrieparyp (cMm. uept.71).

Taxkoit MeTo paboTHI IMUPOKO MPHUMEHSIETCS, HO 00JIACTh €r0 MPUMEHEHHUS OTpaHHYCHA!
B cityyae HacocoB fasnenue Ha CHJI 1omkHO OBITH JOCTATOYHBIM JUIS TOTO, YTOOBI UMETh YBEPEHHOCTh B TOM, YTO TEMIIEpaTypa
BOJIBI, PACIIMPUBIIEHCS A0 aTMOC(HEPHOTO NaBJICHUS B M3MEPUTEIBHOM COCYZE, IT0 MEHBIIEH Mepe paBHa TeMIeparype BOIbl Ha

CTOPOHE HAarHETaHus,

B cllydae TypOHH TeMmIieparypa BOJblI HE J0JDKHA mpeBbimarh 15 C, eciau 310 He coOiogaeTcs, TO paBeHCTBO TEMIIEpaTyp MpH
BeicokoM KII/I He MOKeT OBITh JOCTHTHYTO.

B Clly4dasdX, KOorja paBC€HCTBO TEMIICpaTyp BOJAblI HEAOCTHIKUMO, MOKET OBITH IpyuHATa rpa(bnqecxa;[ WM MaTcMaTH4YCeCKas

OKCTPAIOJIALKS, €CIIM JMANa30H JABIEHUH, C KOTOPBIM HUMEIOT JEN0, Ml 10 CPABHEHMIO C AMANa3oHOM TOYHO HM3MEPSIEMBIX
JaBJeHui (cM. uepT.72)

BKCTpaHOIISIL[I/ISI npu METOAC € HaCTUYHBIM paCHIMPCHUEM
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HpeIIBapI/ITeJILHO CJIEAYET IIPOBEPUTDH JINHEWHOCTH TEpMOMETpA.

3.4.I1Ipn npuMeHEeHNH MPSIMOTO METOa TEPMOMETP, H3MEPSIOMNII Pa3HOCTh TEeMIIepaTyp, XODKEeH OBITH IporpagyupoBaH. s
rpaJyupOBaHys [Ba TEPMOMETpPA HJIM JATYMKa TEMIIEpaTyphl, HAIpUMep, HOMEIIAoT B ABa cocyaa 11u 12 (ept.73), pazaencHHbIX
JPOCCENIBHBIM KIIallaHOM, 4epe3 KOTOpBIM TedeT Boia, oTOMpaeMas u3 BogoBona. [lockoneky KIIJI pacummmpsiomero ycrpoicTsa B
LIEJIOM paBeH HYJIIO, TO NMEPEHOC YAENbHOM MEXaHNUECKOH SHEPTHU TaKKe PaBeH HYIIIO, U Pa3HOCTb TEMIIEPATyp PacCUUTHIBAIOT 10

¢bopmye
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Takum 00pa3oM, pasHOCTb TEMIIEPATYP MEXKY ABYMs COCYyAaMM BbIYUCIACTCS, ¥ An(depeHInanbHbIi TePMOMETP, U3MEPSIOIIUH
Pa3HOCTh TEMIIEPATYP, MOXKET OBITh IPOTPaLyUPOBaH.



JI71s yCHENIHOTO BBINOIHEHUS TPaJyupOBaHUs BaXKHO, YTOOBI paciIupeHne ObLI0 MOHOTOHHBIM U CTAOMIIBHBIM, @ COCYIbI XOPOIIO
TEPMUYECKH H30JINPOBAHBI OT OKPY KAIOIIEH Cpebl.

IMokazanus audepeHuanbHOr0 TepMOMETpa IPH HYJICBOW Pa3sHOCTH TEMIEpPaTyp MOJDKHBI ObITh IPOTPaJyMpPOBaHbl B
nuanaszone +5 °C oT cpefHero 3HauCHusI.

I[I/IaHaL’;OH JOJDKCH BKIIIOYATh TEMIEPATypPy BOABI B HAITOPHOM BOJAOBOJIE. EJ'IS[ 9TOro ABa TEPMOMETPUYCCKUX 30HAA IOMCIIAIOT
BMECTC B BOAAHBIC BAHHBI HE MEHEC Y€M IIPU TPEX PA3JIMYHBIX TEMIIEpATypax B IIPEACIax 3TOro Auara3oHa.

o
[lpumeuanue. 3HavyeHuUs IMoKaszareneit & , @y "F (cm. Ta6n13, 15u 16) MpPUBEACHBI JUIA YHCTOH BOAbI. B3BerieHHble
YaCTHILbl, PACTBOPEHHbIE COJIM U PACTBOPEHHBIH I'a3 BIUAIOT Ha 3TU CBOMCTBA. [Ipy KOHIEHTpauusx B3BeleHHbIX YacTul MeHee 0,1

/KT 1 pacTBOPEHHOTO raza MeHee 5cM /KT pu aTMOC(EpHOM JaBICHHH UX BIMSHHEM Ha CBOMCTBA BOJbI MOXKHO IPEHEOPEUb.

4. Annapartypa

4.1.Hp06LI BOJbI M3 BOJOBOJA CICAYET 0T6I/IpaTb 30HAaMH, 3aKpPCIJICHHBIMH B NOTOKE MNEPIICHAUKYISIPHO BOAOBOAY. 30HZ[
JOJDKCH HMMETb Ha KOHLE TJIAAKOC OTBEPCTUC IHUAMETPOM, PAaBHBIM BHYTPCHHEMY AWAMETPY 30HAA, HAIIPaBJICHHOC HaBCTPEUY
HOTOKY. Paccrosiaue ot 3TOTO OTBEPCTHUSA 10 BHyTpeHHeﬁ CTCHKH BOIOBOAA AOJKHO OBITH HE MEHEE 0,05M

KoHeTpyKuust 30HIa JO/DKHA HCKIOYaTh BUOpamuu W (M) MOBPEXKICHHSA, W 30HJ JOJDKCH MMETh METKH Uil TPABHIBHOTO
OPUEHTUPOBAHUS U UICHTU(PHLIUPOBAHUSI OTBEPCTHUS.

HapyxHblif [uamerp 30HIa B 30HE MPOOOOTOOPHBIX OTBEpCTHH MOXeET ObITh OT 15 10 40 MM mpH BHYTpEHHEM JUaMeTpe He

MeHee 8 MMm. Hapy)KHLIﬁ JAUAMETP MOKCT IMOCTCIICHHO YBCJIUYHUBATLCA I10 HAIPABJICHUIO K CTCHKE JJIA obecriedyeHus JIOCTATOYHOM
HIPOYHOCTH IIPpU YCIIOBUH, YTO 3TO HE OKA3bIBACT CYIICCTBEHHOTO BIIUAHUA HAa IIOTOK (CM. qepT.74).

Cxema npo0600TOOpHUKA

Yepr.74

KOHCprKI_[I/ISI U3MEPUTECIIbHBIX COCYIOB JNOJDKHaA obecrieunBaTh MHHHUMAJIbHBIC CKOpPOCTH TCUCHHUS B HHUX U XOPpOLICC
nepeMelIuBaHue BOJbI, IIPEKAEC HYEM IMNOTOK JAOCTUTIHCT KapMaHOB, B KOTOPBLIX YCTAHABJIIMBAKOTCA TCPMOMETPHI. HCO6XOZ[I/IMO
n30exarh TermIoooMeHa Yepe3 CTCHKU 3TUX KapMaHOB HUJIM 4€PE3 COCAMHUTEIILHBIC ITPOBOAA. HpOBOZ[a, HaIpuMeEp, NOJIKHBI OBITH B
KOHTAKTE CO CTEHKOH 10T I/I30II$IL[I/I€I>1 cocyna.

Jlpoccenupytomue KIanaHsl JOJKHbl 00eCIeUMBaTh BHICOKYIO CTEICHb YCTOWYMBOCTH TEUEHHMSI, & €CIIM OHH PErylupyembie -
obecneynBarh yCTOWYNBOE (IJIABHOE) H3MCHEHHE PacXo/a.

HccnenoBanre TedeHHWs B CCUCHHH OTKPBITOTO KaHala TpeOyeT NMPUMEHEHHS CICIHANIBHBIX YCTPOWCTB, OOCCIEYHBAIOIINX
ycIoBuUs pabOTHI B COOTBETCTBUH € 11.5.1.3JaHHOTO MPIIIOKCHUS.

Bce 9neMEHTBI THAPaBIMYECKHX CHUCTeM (TpyObl, pAacUIMpSIOLIME YCTPOICTBA, COCYABI) JMOJDKHBI OBITH TIATEIBHO
TENIOM30JIUPOBAHEI, C TE€M, YTOOBI 00eCTIeunTh HEU3MEHHOCTh TOJIHOM 3Hepruu B oTOOpe. Bee HecoBepiieHCTBA TEPMOM3OMIALMU

JIOJDKHBI OBITH YUTEHBI CIEAYIOIINUM 00pa3oM:

NPENoNaraeTcsi B IEpBOM HPHOIMKCHUH, 4TO KO3(GMIMEHT Tellonepenayn K BHEIIHEH cpene mocrtostHeH. M3MepeHHoe
3HAUCHUE yJETbHON MEXaHUUECKOH PHEPT U MEHSETCS JIMHEHHO B 3aBUCHMOCTH OT BEJIMIHMHBI, 0OpaTHOH IIPOOHOMY pacxony;

BCJIIMUKWHaA m JOJKHa OBITh U3MEpEHa HE MEHEEC, YEM IIpU TPEX 3HAYCHUAX np06H0r0 pacxona;

JAuarpaMma 3aBUCHUMOCTHU m OT BCJIMYWHBI, O6paTHOﬁ pacxony, MNO3BOJCT IOCPECACTBOM OJOKCTPAIIOJALUU OHNPEACINTD

NoTpaBKy K ', 06yCIIOBIEHHYIO TeMI000MeHOM (cM. uepT.75).

ITpumep rpaduueckoro onpeneneHus monpaBKu
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[ompaBka moypkHA OBITH ClleNaHa Ui BCeX OIBITHBIX TOYEK, 0 KoTophIM cTpoutcs kpusas KIIJ[. Onnako, eciu monpaBka UMeeT
nopsiaok 0,2% KITJI, To koau4ecTBo TO4YEK, /Il KOTOPBIX JOJDKHBI JENaThCsl 3TH BCIOMOTATENbHBIC M3MEPEHUs, 10 B3aUMHOMY
COTJIAIIICHHUIO MOXKET OBITh YMEHBIIICHO.

I[IISI KOHTPOJISI OTCYTCTBUSA HOBpe)KIIeHI/Iﬁ 30HJa CPABHUBAIOT AAaBJICHUEC B U3MCEPUTCILHOM COCYIC (HpI/I OTCYTCTBHHU pacxoJa
qepes COCyII) C CyMMOfI JaBJICHUS, UBMEPEHHOT'O Ha CTCHKE BOJOBO/Ia, U 3HA4YCHUA, OIIPCACIICHHOI'O 110 q)OpMyJIe

)

3HaYUTENBPHOE PACX0XKICHNE CPABHUBAEMBIX BEJIMYMH TOBOPUT O HEUCTIPABHOCTH 30H/A.
4.2 .Tlpn u3MepeHny AaBIICHUs] PEKOMEHYETCsI [0JIb30BAaThCsl OHUM U TEM XK€ MaHOMETPOM, [Tbe30METPOM HIIH JATYUKOM ISt
my &

U3MEpPEHUH

4.3.ToYHOCTb U YYBCTBUTEIHLHOCTH IIPHOOPOB [UIST U3MEPEHHS TEMIIEPATYPHI JOJDKHA 00ECIIeUnBaTh BOSMOXKHOCTD PETHCTPALIH
Pa3HOCTH TeMIIepaTyp B IBYX Toukax, pasHoii 0,001 C.

IMokasauns audepeHInanbHOro TepMOMETpa ISl HyICBOH PasHOCTH TEMIEPaTyp OOJDKHBI OBITh YCTaHOBICHBI IMEpen
HCTBITAaHHEM. DTH MOKa3aHWs TOJDKHBI TIPOBEPATHCS B XOZAC HCIBITAHHUS. TOJBKO Majble M3MEPEHHs, COOTBETCTBYIOIINE PA3HOCTH
temneparyp 0,002 C, nomyckaroTcs U JOJKHBI YUYUTBIBATHCSI, €CIIH HEOOXO0AUMO.

4.4 Pacxon uepe3 N3MepUTEIbHBIE COCY/IBI CIEAYET ONPENeIiATh ¢ TOYHOCTHIO B npenenax +0,5%.

Heo0xoquM0 HOCTOSHHO CIIEAUTH 3a TEMIEpaTypod OTOMpaeMolf BOABI C MOMOINBIO TEPMOMETPOB, MMEIOMINX TOYHOCTh Kak
muaIMYM B npesenax +0,05 T u gyscrBurensaocts 0,01 T. IlenecoodpazHo npuMeHEHNE PEerUCTPUPYIOIIEro Iproopa.

JloyKHBI OBITH MPETYCMOTPEHBI MPUOOPHI A M3MEPEHHUsI PAacXoja U BIAXKHOCTU BO3[yXa, YTOOBI OMPENENTh TEIIOOOMEH C
OKpyxaromieil aTMoc(hepoii B Ciiydae adpaiiii MalluHBbL.

5. YcnoBusa, HeobxoaMmMble ANA UCNbITaHUA

m

5.1.M3MeputenbHble CeUCHUS AT ONPeesICHUS BBIOMPAIOT C Y4ETOM TOTO, UTO:

TEII000MEH MEXIy BOJOH U OKpyXKaroliel cpenoii (cMm. mi.6.2 u 6.3.2)He 10KeH NPUBOJUTD K HAPYIICHHUIO MOJNOXKEHUH 11.6.4
HACTOSIIIETO NPHIIOKCHNS;

HE JIOJDKHO OBITh CYIIECTBEHHBIX aHOMANUI pacipeesieHus SHEPTUU B IIpeesiax CeUeHHH;



JOJIKCH 00ecreuYnBaThCs nepecueT 3HAYCHHI U3MEPSACMBIX BCIIMYWH Ha KOHTPOJIbHBIC CEUCHUS.

5.1.1. 3ouner i1 oTOopa mpo® B u3MepurenbHOM cedeHHMH Ha CBJl TypOMH IOOMDKHBI pacnosaratbCsi BOJIM3H TYpOWHBL.
PacriosioxxeHue ceueHHs: HeNOCPEACTBEHHO 3a IMCKOBBIM 3aTBOPOM 3alpeIaeTCs.

Ha ocHOBaHUM OIIBITA IPUHSTO, YTO UL 0TOOpPA IeIeco00pa3Ho yCTAHOBUTH OAMH 30H] JUIS BOJOBOIOB ANAMETPOM MeHee 2,5M,
JIBa 30H/A IJIs1 BOJJOBOAOB AMaMeTpoM oT 2,510 5,0 M U TpH WM YeThIpe 30HAa IS BOZOBOAOB AWAMETPoM Oojiee S M U BO BCex
CllyJasix, KOT/ia IToJHasl JUTiHA TpyOs! MeHee 150M.

Jlns xoBmmoBo# TypOuHsI 30HABI Ha CBJI ycTaHaBIMBaIOT Ha PacCTOSHUU HE MEHEe 4YeThIpeX NHaMeTpoB TPyOBI BOZOBOJAA OT
COIUIa, TP TOM MEXIY 30HAOM M COIUIOM HE JOJDKHO OBITH HHKAKHX MECTHBIX CONPOTHBICHMH (TaKMX KaK KOJICHA, CTATOPHbIC
KOJIOHHBI H T.1.). Eciit comen HeCKOIbKO, TO 30HIbI MOTYT YCTAHABIMBATHECS B BOJOBOJE O PA3BETBICHMS.

5.1.2.B U3MEPCHHOM CCUCHUHU Ha CBE HACOCOB CJIEAYCT YyCTaHABJIMBATHL HE MCHEC ABYX 30H/IO0B, PACHOJIOKCHHBIX Ha Pa3HBIX
CTOpOHAxX AauaMeTpa. HpI/I JAuaMeTpe bonee 5 M PCKOMCHAYETCA YCTaHABJIMBATh TPpU WK YC€TLIPE 30HIA. Bo Bcex Clydasax
PEKOMEHAYIOTCA Ppa3/IMvIHbIC FJIy6I/IHI)I YCTaHOBJICHUA 30H/OB. 30H1BI uenecoo6pasH0 yCTaHaBJIMBaTb Ha PACCTOAHHUU IIATH
JAUaMETpOB pa60l1er0 KOJIeCa OT Hacoca.

5.1.3 M3mepurensHoe cedeHune co cBo6oaHO# moBepxHocThio Ha CHJI TypOHHBI JOIKHO OBITH PACIIONOKEHO HAa PACCTOSHHU OT
paboyero koseca, oOecreuHBaIONIEM Ha/UIekKallee IepeMelIBaHue, HO IIPU 3TOM TEIUIOOOMEH € OKpYXKalolleil cpeioi NOoJDKeH
OBITh B JIONYCTUMBIX Ipezenax. [l KOBIIOBBIX TYPOUH NPHEMIIEMbIM CYUTAETCS PACCTOSIHHE OT pabo4ero KoJjieca - OT YETHIPEX 110
JIECSITH TNaMETPOB pabouero Koeca.

Ceuenne co cobGopaHO# moBepxHocThlo Ha CHJ Hacoca MOXeT OBITH HCIOJIB30BaHO KaK HM3MEPUTEIIBHOE CEUYCHHE, €Cid
TeMIIeparypa JI0CTaTOYHO OJM3Ka K MOCTOSHHOM BO BCEX TOYKaX 3TOro cedeHus. CedeHHue He JOJDKHO OBITH yajeHO OT pabodero
KOJIeca Ha PacCTOSHME, OOJIbIIee YeM 3TO JIOIMYCTUMO M3-3a HAIMYHS TEII000MEHA ¢ OKPYXKAIOLIEH cpenoii.

HccnenoBanne M3MEHEHUsSI TEMIIEPATyphbl MO M3MEPHUTENBHOMY CEYCHHIO JOJDKHO ObITh BBIOJIHEHO HE MEHEE 4eM B IIECTH
toukax. Ecnu pasnuune 3nauenuit KI1J{, BEIYMCICHHBIX MO MOKa3aHUAM B JIOOBIX TOYKaX, cocTaBisieT XoTs 0b1 1,5%,Heo0xoanmo
TOCTYTIaTh, KAK YKA3aHO B I1.5.4 JaHHOTO MPUIIOKEHHSI.

5.1.4 3amkuyToe n3meputenbHoe cedenne Ha CHJI nommkHO OBITH yraneHo oT pabodero kojeca TypOHHEI HE MEHEE UYeM Ha ISTh
€ro MaKCHMAJIBHEIX IMAMETPOB, a OT pabodero Kojieca Hacoca - Ha TPH €ro MaKCUMAJIBHBIX JHaMeTpa.

B H3MepuTEIbHOM CEUeHHH, KaK MPABIIIO, YCTAHABINBAIOT TPH WM YeThIpe 30HAA. ECin n3MepuTenbHOe CedeHue Kpyrioe, To
30HbI pacnonaratorcst mog yriaom 120°unmu 90° apyr k apyry. Eciu ceuenue nmpsMoyroyibHOE, TO 30H/IbI PACIIONAraloTCs, €y 3TO

BO3MOXHO, NIOCEPEANHE KaxJ1011 U3 CTOPOH.

Jlns TypOMHBEI 1enecooOpa3HO YCTaHOBUTH 30HABI Ha pPa3iM4YHBIX PACCTOSHHAX OT creHoK. Ecimm KIIJI, BerMmCieHHBIE IO
MTOKa3aHUAM B JIFOOBIX JABYX TOYKax, pa3nuyarorcs Ha 1,5%mu Ooee, To MOCTYNAOT, KaK YKa3aHo B 11.5.4 TaHHOTO MPUIIOKEHHS.

5.1.4.1. Ecnu u3MepHUTeNbHOE CEYeHHE HEIOCTYITHO, TO I M3MEPeHHS TeMIIepaTyp HCIONIB3YIOT YCTpoicTBa Uit 0TOOpa,
pacrosioxKeHHbIe BHYTPH BOJOBO/IA, KOTOPBIif MOXKET ObITh 3aMOJIHEH MOJHOCTHIO MIIM YaCTHYHO.

Takoe ycTpPOHCTBO COCTOMT U3 ABYX M Oosiee TPyO, KOTOpbIe COOMPAIOT OTIENbHBIE PACXO[bl, MOCTYHAIONIME U3 HECKOJIBKUX
OTBEPCTHi, PACIIOJIOKCHHBIX Ha PaBHBIX PACCTOSHUAX APYr OT JApyra BAOJNb KaXKAOH TpyObl. YCTpOMCTBO MOJKHO [aBaTh
000COOIEHHBIH pacxo]] WK, JIydIlle, OTASIbHBIN Pacxo M0 Kax 10! TpyOe I HoTydeH s NHPOPMALUH O PACIIPEACIICHUH YHEPTHHL.

INpu npuMeHeHUN 3TOTO YCTpoiicTBa HEOOXOANMO COOIIIONATh CIEAYIONIUE YCIOBHS:

JMaMeTp OTBEPCTHIl TODKEH OBITh MaJbIM IO CPABHEHHIO C AUAMETPOM TPYObI (IIOPSIOK pa3MepoB: 7 MM - UL OTBEPCTHH U
muHEMyM 30 MM - ist TpYO);

COCIMHUTCIIbHBIC pr6KI/I JOJIXKHBI OBITh OTHOCHTEJILHO OOJIBIIIOTO JUaMeTpa U UMETh INIaJIKUE CTCHKU,

COCAUHUTCIIbHBIC pr6KI/I JJIT UCKITFOUCHU A TeroooOMeHa JOJI>KHBI OBITh TNOKPBITEI U30JHMPYIOIIUM MaT€pUaIoM HIN BOZ[S[HOﬁ
py6aHIKOﬁ 13 OCHOBHOT'O IIOTOKA, 0COOCHHO IpU NIPOXOKIACHUU UCPE3 OCTOHHBIE CTCHKH,

NPOOHBIH Pacxo]] AOIDKEH PEeryIHpOBaThCs CIELUAIbHBIM YCTPOHCTBOM Ha BBIXOZE M3 TPYO M PAcXOA JOJDKEH yCTaHABIMBATHCS
OJMM3KUM K 3HAUEHHIO, PACCUUTaHHOMY 110 (popMyIie

g =vid

rac V. CPEIHsSA CKOPOCTh IIOTOKA B U3MCPUTCIIBHOM CCUYCHMH,

I _ kommdecTBo oTBEpCTHIA B TPYOKAX;

_{'1 - om@aab NonepeIHoOro CEYCHUsA OTBEPCTHUA.



Jst CHIDKEHUSI TeII000MEHa J10 TPEeHEOPEeKMMO MallbIX 3HAUCHHUN pacxo/ ToJbkeH ObITh okosio 0,005m /.

Ecnu pasnuune 3Hauenuit KIIJI, BBIYHCICHHOE MO IOKA3aHHSAM B [BYX JIIOOBIX TOYKAaX (COOTBETCTBYIOIUMX OBYM DPa3sHBIM
TpyOam), npesbimaet xots 661 1,5%,T0 HEOOX0AUMO MOCTYIHUTH, KaK yKa3aHo B 11.5.4 JTaHHOTO MPHIIOKEHHSL.

5.2.T1pu kakx10M M3MEPEHHN BCeX BEIMYMH, HEOOXOAMMBIX Ui onpeneneHus ruapasimndeckoro KIIJ[ rugpomanmHel, ciemnyer
MIPOBOUTE HECKOJIBKO HaOJIIOAEHHH, BBIOIHAEMBIX Yepe3 paBHBIC MIPOMEKYTKH BPEMEHH B XOJ€ U3MEPEHHUS, IPHUIEM KOJIHMIECTBO
HaOIOCHUIT CHIIBHO 3aBUCHUT OT CTaOHIIBHOCTH M3MepsieMbIX BenuurH (mpuMepHo ot 5 1o 10 HabiroaeHuir).

5.3.Kakoii-1160 mpuToK BcoMoraTensHoro pacxoaa Mexay ceueHusmu Ha CBJ] u CH/I He momyckaercs, eciu nepeMelnBaHie
9TOM BOJbI ¥ TJIABHOTO PACcX0Jia MOXKET OBbITh HEIOJIHBIM.

B kaxnom ciydae, Koraa BCIIOMOTaTeNbHbBIE PACXOABI JOOABISAIOTCA WINM OTOMPAIOTCS MEXIY U3MEPHTENbHBIMHU CEUEHHSIMHU Ha
CBJI u CHJI (manmpuMep mpoTeyka yepes YIUIOTHEHHUsI, He MOMaIaolasi B TIaBHbIi PacXo.), 0JDKHBI ObITh CIEIaHbl CIIEIHATbHbBIC

HU3MEPUTECIILHBIC yCTpOﬁCTBa JJIsL OaylaHca MOIIMHOCTH (CM. NPUITOKCHUEC 18), 9TOOBI MOYKHO OBLIO BBIYMCIUTH m , KaK YKa3aHO B

pasna. ZIIaHHOFO HPUJIOKECHUSA.

Eciu ceyenns na CHJI rupoMaIiinHbl paciosiaraloTesi 04eHb OJIM3KO K BeHTHSILMOHHOMY KaHaJTy JIEKTPHYECKOro reHeparopa,
TO MMOBEPOYHBIC M3MEPEHUSI TEMITEPaTyphl TODKHBI OBITh cenanbl B 12 Toukax. CTeHKa JOJDKHA OBITh H30JMPOBAHa, CIH UMEIOTCS
otkionenus nopsiaka 0,5%KIIJ], yka3piaromye Ha sIBHO BBIPKCHHBIH ITOJ0KUTEIBHBIA TPAJUCHT TEMIIEPATYPhl MEXKIY LIEHTPOM
CCUYCHHS U CTCHKOM, 00IIIeH /1151 000MX ITOTOKOB.

5.4. V3mepennst TEPMOAMHAMHYCCKAM METOJOM HE MPOBOJIAT IPU HEOJATONPHUSATHBIX YCIOBHAX, TaKUX KaK HEOIHOPOIHOE
pacrpezeneHie TeMiepaTyp WIM CKOpPOCTeH B M3MEPUTEIbHBIX CEYCHMSX, HEYCTOHUYMBOCTH TEMIIEPATyp U T.II., KOTOPbIE MOI'YT
BO3HHKHYTh Ha HEKOTOPBIX pexxuMax paboTel. Ha takux pexxumax mius ompenencnus KIIJ pacxon ompenensercs WHACKCHBIM
MeTomoM (cM. mpuiokeHue 14) ¢ HCIONB30BAHMEM 3HAYEHHI pacxXofa, MOJNYYEHHBIX TEPMOJMHAMHYECKAM METOAOM TpH
ONaronpHUATHBIX PEeXKUMaX.

6. NMonpaBku
6.1.B HEKOTOPBIX CIydasix B ypaBHEHHE 110 11.2.2 HACTOSIIETO PUIIOKESHHS JOJDKHBI ObITh BBE/ICHBI IOIPABKU.

6.2. I3MepeHust BBIIOJHAIOT B T€ Mepropbl, koraa BoxoBox (Ha CBJI typOunsl, u Ha CHJI Hacoca, eciu CyIIecTBYET), HeE
TIOJIBEPXKEH CHJIFHOMY COJIHEYHOMY OCBELICHHIO. BTOpHYHBIE TPHUTOKM MODKHBI OBITH HcKiIodeHsl. Ecim BojgoBox muraer
HECKOJIbKO THAPOMAIINH, TO MOLIHOCTb THAPOMAIINH, HE IPOXOASIINX UCIBITaHNs, JOJDKHA IIOAJCPKUBATHCS IOCTOSIHHOM.

HeobOxoauMo KOHTpONIMpPOBaTh M3MEHEHHE TeMIIepaTyphl BOAbL. Eciu MeaneHHOe M HENMpephIBHOE M3MEHEHHE TEeMIEPaTyphl

m

HOpoMCXOaAuT co ckopocThio mMeree 0,005 T/mMuH B TeyeHHe OAHOrO M3MEPEHHs, TO JOJDKHA OBITh BBEICHA IMOMPaBKa K Ha

AT

U3MEHEHHE TeMIIEPaTyphl B rpaxycax KenbBuHa B cekyHuy, ( '), KOTOPYIO PACCUHUTHIBAIOT MO (hOPMyIIaM:

TS TYpOHH

AT
&, =EpE(5a b +*".E;:'_

JJ1s1 HACOCOB

MNT
Sy, =0y E{f‘a thy i)

i
rac a@ . BpEMsI IPOXOKACHUSA BOABI YCPE3 MALIMHY MCXKIY U3MCPUTCIbHBIMU CCUCHUSIMH, C,

by

- BpEMs IIPOXOKACHUA BOAbI OT TOYKHU 0T60pa B CCUYCHUH Ha CB):[ J0 COOTBCTCTBYIOILICTO U3MCPUTCIIBHOI'O COCY/a, C,

iy

- BpeMs IPOXO’KICHUS BOABI OT TOUKU 0TOOpa B ceueHnu Ha CHJI 10 cOOTBETCTBYIOLIETO U3MEPUTENBEHOTO COCYAA, C.

o
r. yaenbHast TEIUI0OEMKOCTh Bobl, °C.



6.3.Temmo06MeH MeX Iy IJIaBHBIM ITOTOKOM Yepe3 IHAPOMAIINHY U OKpYXKaIoIeH cpenoit
6.3.1.TermooOMen yepe3 OETOHHBIC M KAMEHHBIE CTEHKH MTPEHEOPEKUMO MaJjl, HOITOMY YUUTHIBACTCS TOJIBKO TEILIOOOMEH uepe3

MeTaJInIecKre CTeHKH. Jst ydera TemrooOMeHa ¢ CyXHM BO3LYXOM BBOIAT CICAYIOLIYIO MOMPaBKy, ( I’” ), pacCUYMTaHHYIO IO
¢bopmye

&, = i;ﬂﬁ;m(’rﬂ —Ty)
(e

rae ~ %% - o6MeHuBaemas MOIIHOCTb, BT/(M

2 ooy, (A2 T

- MacCOBEII pacxona BOAbI, KI'-C

2% mpunumaem pasuoit 10Bt/(m - °C)

Ha ocHOBaHMM OTIBITHBIX TaHHBIX

2

_{'i - IIom@aab MOBEPXHOCTHU Tel'UIOO6MeHa, M

2 - TemmepaTypa OKpyKarolIero sosayxa, °C;

& - Temmepatypa BozIbI B Typ6uHE HitH Hacoce, °C.

3Hak "+" i TypOHH, 3HAK JIJISL HACOCOB.

Bo3moxHBI 3 (heKT KOHIEHCAIIMH W3 OKPYXKAIOMIEr0 BO3IyXa Ha TMOBEPXHOCTSIX THAPOMAIIMHBI TOXE JOJDKEH YYUTHIBATHCS.
Tpu 3HAYUTENBHOM KOHICHCAIIMY YBEIUYEHHE TeIioo0Mena (Ha npakruke He 6oiiee ueM Ha 400%)10/0KHO 1100 PaCCYUTHIBATHCS C
Y4ETOM BI@XHOCTH BO31yXa, JHO0 d3((GEKTHBHO MNOAABIATHCS IOMOJHUTEIBHON TEIUIOBOW H30ISIIMEeH METaTMYeCKHX
MOBEPXHOCTEH IKPAHUPYIOIMMH pyOalkamu.

BausHue koHAEHCAMM C JOCTATOYHONM TOYHOCTBHIO MOKHO YUYE€CTh ITYTEM YBEIUYECHUSA IOIIPABKU f paCC‘IHTaHHOfI 1o

NIPUBECHHOM BBIIIE (hOpMyIIe, IPOIOPIIMOHATIBEHO KO PUIHEHTY L , paccunTaHHOMY 10 hopMmyIte
1
W=
1-kxlta
rae A Pa3HOCTh SHTANBIHH, JIK/KT;
& - pasHOCTB cozlepKaHmii BOJIBI B BO3IyXe, KI/KT;
— Tl
k=24%10 T
MNoox

3HaYCHHS DHTAIBIAA W coaepiKaHUE€ BOJbI UISL OHPEACIICHUA n

BJIQ)KHOTO BO3J{yXa IIPU YCIOBHSAX, COOTBETCTBYIOLIHX:

HaxogAT IO HOpMaJILHOﬁ AuarpaMmme Monse mis

COCTOSIHUIO OKPYKAOIIETo BO3/1yXa BOJIU3U TypOUHBI,
COCTOSIHUIO HACBIILCHUS IIPU TEMIIEpaType, PaBHOH TeMIIepaType MeTa/UIMYECKUX IIOBEPXHOCTEH.

6.3.2. Ecin BOAHBIII M BO3MYIIHBI MOTOKH II€PEMCLIMBAIOTCS (adpauus), AOJDKHA BBOAMTHCS CICAYyHOIIas IMONpaBKa K

O
MeXaHn4ecKoi sHepruu ( E:m ), paccunTaHHas 1o Gopmyse

=ipﬂIQﬂ

N ) e pa (T~ To) + 7 (2 — i) [*

* B popmyre 3HaK "+" cOOTBETCTBYET TypOHHE, 3HAK

o 3

rae - 00BbEMHBIIT pacxoj Bo3ayxa, M /c;

- Hacocy.



-1 -1

e yaeabHas TEIJIOEMKOCTh BO3JyXa IPU NMOCTOAHHOM JAaBJICHUHU, E)K'Kl" ‘K )

a4 TeMIeparypa BIyBaeMoro Bo3ayxa, °C;

T

- TemIiepatypa Boabl B m3MepurensHoM cedennu 20, C;

¥ - cKkpHITast TemIoTa Mapoo6pazoBaHys MPH HOPMATLHOM aTMOC(epHOM naBieHuH, JIx/Kr;

)

- OTHOILICHUEC MEXKy MaccaMu I1apa U BO3JyXa B TOUKC BIYBa,

&30

- OTHOLICHUE MEXKY MacCaMU I1apa U BO3/1yXa B CCUCHUU 20,

o0 -1

- MacCOBBIH pacxon BOAbI, KI-C

i -1 - 3 oe=od.100
Ecnu npussTh pﬂ=1,3KF/M , Pr;!=1OOO,[[>K-K KT ,’G=1OOOKF/M ',r' 2’4 10

(opMyIa IpuMeT BHA:

JIx/Kr, TO NpUBEICHHAS BBILIC

G 1 !
O zan (27316+T,)

350 (T, ~ Top) + 545 10 (1. ~Ps 73, )

Fal

rac - HOpMaJIbHOC aTMOC(i)epHOG J1aBJICHUEC, paBHOC

5
107 o

g. OTHOCUTECJIbHAs BJIa’)KHOCTH BO3J1yXa (KaK JACCATUYHAA Z[p06b, a HE HpOHeHTbI);

5.0 a
- IaBJICHUE HACBIIIICHHOTO T1apa IIpH TeMIepaType , a.

6.3.3.B ciyyae 0OMEHOB C 00JacTsIMH CIIOKOHHON BOABI (HampuMep KOTJa HECKOJIBKO TYPOMH MOJAIOT Pacxo] B OOLIMi
OTBOJLIMI KaHal) B 9TUX OOJACTAX YCTAHABIMBAIOTCS pa3/CIMUTENbHBIC MEPErOPOAKH, IMPEJOTBPAIIAOIIHe IIepeMEIInBAHIE
HOTOKa ¢ 00JIACTAMM CTOSIYEH BOJIBI, I/l TEMIIEPATYPa MOXKET OBbITh OTIMYHOM OT TEMIIEPaTypbl TEKYIIEH BOJIBI.

6.4.VI3Mepenns He MOTYT CUMTATBCS JOCTOBEPHBIMH, €CIIH:

HOTNpaBKa, 00YCIOBICHHAs TEIUIOOOMEHOM MEXIy BOJOl B cucteMe mpoboorbopa (0T m3MepuTensHoro ceuenus Ha CHJI win
CBJI) u okpyxaiouteit cpenoit (cM. m.4.1, uept.75) cocrabnser 1% ~ ™ wiu Gosee; a B ciydae oT60pa ¢ MOMOIUIBIO TPY6 (CM.
n.5.1.4.1)nonpaska coctasnser 1,5% ~ ™ wunu Goee;

apudMeTHUeCKas CyMMa TOIPABOK, BHIYMCIEHHBIX coryiacHo nm.6.2 n 6.3.1HacTosmero npuioxenus, cocrapiser 2% ~ ™ u
Gonee.

7. MNMorpewwHoCcTb U3MepeHust

7.1. Tonnass morpemnocts KITJT ( j?) MOJIyyaeTcsd KakK KBaJpaTHbI KOPEHb W3 CYMMbI KBaApaToOB CIIydyallHbIX H
CHCTEMAaTHYECKHX IIOTPELIHOCTEH YHMCIMTENs M 3HaMeHarelsl B BblpaxeHusx it KIIJI, manHbix B mpuiokenud 1 (m.10).

B
m

Ipenebperas unenom (= ™ ) moJTyduM:

Fy = (e )+ ()

E
CucremMaTH4ecKue MOTPENTHOCTH f Ey * npoaHanmu3MpoBaHBl B IpWioXeHuu 16, rae Takke naH npumep pacuera. s



OIpeacICHuA m CHUCTEMATHUYCCKast NOIrpCIIHOCTL U3MCPCHUSA PA3SHOCTU TEMIICPATYP '&T CyHIECTBYET BO BCEX METOAAX (pr{MOM

criocobe M crnocobe 4acTHYHOro pacumpenus). OKugaeMoe 3HAYEHHE STOM MOrPEIIHOCTH MPH HOPMAJbHBIX YCIOBHAX Oyner
Haxoxautkces B npeaenax £0,001 T.

[IpuHMMAIOT, YTO OTHOCHUTENBHBIC CHCTEMAaTHYECKHE MOTIPEIIHOCTH IONPABOK BCIEACTBHE BTOPUYHOCTH SBJICHUH HMMEIOT
mopsimok 20%. Cucremarndeckas MOTPEITHOCTh WM3-3a OTCYTCTBHSI HCCICIOBAHHS PACIPEICICHHUS SHEPTHMH MOXKET JIOCTHraTh
CIIeNYIOIUX 3HAYCHUMN:

Ha CB/I: y Typ6unst 1o 0,2%,y nacoca 1o +0,6%ynensHoi MexaHHIeCKOH SHEpIHy;
na CH/I: typ6un no +0,6%,y Hacoca no +0,4%ynenbHoi MeXaHHIECKOM SHEPTHH.

MMPUIJIOXEHUE 16
Pexomennyemoe

ONPEOENEHUE CUCTEMATUYECKMX NOIMPELUHOCTEN
NPU USMEPEHUAX

1. JlaHHOE NPHIIOKEHHE UCIIONIb3YeTCs ISl OLEHKM CUCTEMAaTHYECKUX MOTPEIHOCTEH NPH J0BEPUTENbHON BeposTHOCTH 95% B
3aBHCHMOCTH OT IIPUMEHSIEMOI0 METO/Ia H3MEPEHUSI U MCIIOIb30BAaHHON N3MEPUTEIBHOMN anmnapaTyphl.

Vka3zannele B Ta0/.22 CHCTEMATHYECKUE IMOIrPEIIHOCTA OTHOCATCA K HU3MEPCHUAM, BBIIIOJHECHHBIM OIIBITHBIM II€EPCOHAIIOM C
UCIIOJIb30BAHUEM HpI/I60p0B BBICOKOH TOYHOCTH W B COOTBETCTBUHU C HACTOALIMUM CTaHAapTOM. DakTHUeCKHe BEITUYUHBI
CUCTCMATHYCCKUX HOI‘peHIHOCTefI (KaK U BCJIMYHUHBI CHy‘{aﬁHLIX HOFpeHIHOCTeﬁ) 3aBUCAT OT MHOT'HX q)aKTOpOB. Bausaue HEKOTOPLIX
M3 HAX MOXET OBITh OLCHCHO TOJIBKO IO OKOHYaHWHW HUCHBITaHUS.

Tabnuma 22
MeTo1bl U3MEpEHHs WurepBai BO3MOXKHBIX 3HAYESHHI HawuGoiiee BeposiTHOE 3HAUEHUE
CHCTEMATHYECKUX ITOTPEITHOCTEH MOTPELIHOCTH TIPY COOIIIOACHUH MPABHIT

IpOBEACHUA HCIBITAaHUI

1. OTHOCHUTENIbHAS CHCTEMAaTHYECKast

NOTrpeHIHOCTb U3MEPCHUS pacxoaa Q

I'mapomeTpHuyeckie BEPTYLIKH:

B 3aMKHYTBIX BOJIOBOJAX Ot +1,0 10 +1,5% +1,3%
B BOJOINPHEMHUKAaX C KOHCOMJIAIbHBIM Ot +1,0 10 £2,0% +1,3%
COILIOM

B BOJONpPHEMHHKAX 0e3 coria Ot £1,2 10 +2,0% +1,8%
B OTKpBITBIX KaHAJIaX € NPSMOYIOJbHBIM Or +1,2 10 £2,0% +1,5%
CeUCHUEM

B OTKPBITHIX KaHaJax ¢ TpanelenaalbHbIM Or +1,4 10 2,3 +2,0%
CeYEeHHEM

Cranpaprtaele TpyOku IInTo B 3aMKHYTBIX Ot +1,510 #2,5% +2,0%
BOJIOBOJIAX

MeTto/ rupaBiIMyEcKoro yuapa Or £1,510 2,3% +1,7%




MeTtoxa MeTOK:

10 BPEMEHHU MPOXO0XKIECHHS

o pa30aBIICHHIO

Bonocaus ¢ octpoii KpoMKoOit

CTaHIIapTHbIe CyxKaromue yCTpOﬁCTBa:

nuadparMpl WK KIACCUYECKHE TPYObI
Benrypu ¢ muteiM KoH]y30poM 6e3
MeXaHU4ecKoil 00paboTKH

IIpouue ycrpoiictsa
OOBEMHBII METOL
2. AGCoIIOTHAsE cCUCTEeMaTHYecKast

€z
MIOTPENIHOCTD HU3MEpEHHs YPOBHS
cBOOOHOI TOBEPXHOCTH BOJBI*
Uronbuarsie Wik 0OpaTHBIE Iy

[ToniaBkOBBIE ypOBHEMEDPHI

bapboTep co cxxaTbIM BO3yXOM

[InactuHyaTeie ypoBHEMEPHI
HenoasuxHbie TUHEUKH

HOpr)I(HLIe JAaTYUKH JaBJICHUA

3. AGcoIroTHas CUCTEMaTHYECKast
“p

MOTPELIHOCTD H3MEpeHHs

JaBIIEHUS***

PryTHBIC MAaHOMETPBI

Bo3znymHo-BogsIHBIE MAHOMETPBI

I'py30BbIe MAaHOMETpHI

Or #1,0m0 +1,5%
Ot +1,0 10 £2,0%

Or #1,7 o +3,0%

Ot 1,010 £1,5%

Ot #1,510 2,0%

Ot 1,010 £2,0%

Ot +£0,00210 £0,01m
Ot #0,005710 +0,015mMm

Or +0,00500 +0,15Mm

Or 0,01 10 +£0,04m

Ot #0,01 10 +0,04Mm

_3 ok
*(or 2 10 6)'-1[:I e

Ot #100 10 #5001Ta

Ot 10 no £50T11a

a3,
+(or 1 10 3) 10 F

+1,3%
+1,5%

+2,4%

+1,3%

+1,7%

+1,5%

+0,005m
+0,01m

+0,01m

+0,02m

+0,02m

S
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+20011a

+20T1la




[Mpy>XrHHBIE MAHOMETPHI
JlaTauKy KaBICHUS

4. OTHOCHTENIbHAS CHCTEMaTHYeCKas

NOTrpeHIHOCTL U3MEPECHUSA MOIIHOCTHU F

[1o u3mepeHusM 31eKTpu4eCcKOi
MOIIHOCTU TE€HEPaTOpa MM JABUraTels
[IEPEMEHHOI0 TOKa

ITo HU3MEPCHUAM KPYTANICTO MOMCHTA Ha
BaJIy U 4aCTOTBI BpaIlICHU

5. OtHOCHTEIBHAS CUCTEMAaTHUECKas
MOTPEIIHOCTh U3MEPEHHS YaCTOTHI

I

BpallCHUS
Taxomerp

ONeKTPOHHBIN CYETYHUK U JPYTHe TOYHBIC
pubOpbI

6. AGcoIrroTHas CUCTEMaTHYeCKast

[ [
MOTPELIHOCTh T y=aT HU3MEpEHHs
TeMIIepaTyphl

W3mepenne aGCoOMIOTHOH TeMIeparypsl

T TEPMOMETPOM

H3mepenue pazHOCTH TeMIIEpaTyp

AT 1 hepeHIHAIBEHEIM TEPMOMETPOM
(TepMOAMHAMHYECKHI METO)

7. OTHOCUTETBHBIC CUCTCMATUYCCKHUC
NOTrpeuIHOCTU TaOJIMIHBIX 3HAYCHHHI

Fo a T

CBOICTB BOJIBI

Je.

IInotHOCTH

W3orepmudeckuii koopduuuent &

[
YZ[CJILHB.SI TCIIOECMKOCTb F

8.  OrHocurenbHas  cHCTEMaTHYecKas
MOTPELIHOCTh YCKOPEHHS CHIBI TSXKECTH

Te

N
+(or 2 10 10) £ 1

—3, ™

*(ot 2 110 6) 1 F v

Ot +0,5 10 +1,0%

Ot 0,810 £1,3%

Or +0,2 o +0,4%

+0,2%mu MeHee

Ot 0,310 +1,0K

Ot 0 o £0,1%

3 *4
L3107 Pty

3 %4
L3107 oy

+0,7%

+1,0%

+0,25%

+0,1%

+0,5K

+0,001K

+0,1%
+0,2%
+0,5%

[Ipenebpexnumo mana




* 3HaYeHUs PUBEICHBI [JIsI YCIOBHI CIIOKOWHOW BOJIBI M cCKopocTeil meHee 1,5wm/c.

*% 3,[[€CL oA

- Ipezen u3MepeHus npudopa.
*** 3HaueHMs] NMPUBEACHBI A YCTAaHOBUBILIETOCS IOTOKA. IloTrpemHoCTH ompeneNieHus YpOBHSI PacIoiOXKeHUsl IpHOopa He
YUTEHBI.

*4

3nech Proax

- TIpeJielT U3MepeHus pudopa.

3HaueHUs TOTPEIIHOCTeH, yKa3aHHble B Ta0a.22, MOJyYeHbl HA OCHOBAHMH AHAIUTHYECKOH OLGHKH BO3MOXKHBIX OLIMOOK H
Pe3yIbTaTOB OIPAaHUYEHHOT'O YHCIIa UCIIBITAHUH, BBITOJHEHHBIX C HCIOJIb30BAaHUEM PA3IMYHBIX METOA0B U3MEPEHHM.

Je, f
CHCTeMaTHLIeCKHe HOrpeI_HHOCTI/I fE y " Hu j:l' BBIYUCIIAIOT LIepe3 CHUCTCMATHYCCKHUC HOrpeIHHOCTH OHpeZ[eHeHHﬂ HUCXOOHBIX
BEJIMYUH (IaBIICHHS, CBOMCTB BOJIBI, TEMIIEPATYP, CPEAHUX CKOPOCTEH, YPOBHEH 1 MONMpPaBok). M3-3a HANHYKS pa3IMYHBIX BAPHAHTOB

Em fE

E N
U3MEPCHUA E u u ® . 3HaueHHs CHCTEMATHYECKUX TNOrpeUIHOCTEN

fE’ fEm

HEBO3MOJXKHO JIaTh 001ue GopMyJIbl Ul pacyeTa

i ™ 3aBHCAT OT HMCIONB3yeMOH armapaTypsl U e YCTaHOBKH. OT yJIeIbHON THAPABIMYCCKOIl SHEPrHA M YCIOBHIA
CTaHIMH 3aBUCUT BLIOOD armaparypsl. B npumepe 1 npuBeieH OpsIOK pacyera MorpeniHoCTH fE
Boabl 1047 JIx/xr.

=%0,21%u1s1 yrenpHOM 3HepTUH

B npumepe 2 - B =+0,74% st ynenbHo# sHeprud Boabl 3000 [x/kr.

IIpy MeHBIMX yOENBHBIX 3HEPTUSX BOJBI CIEAYET OKHIAATh OONBIIETO 3HAYEHHsS ITOTPEIIHOCTH, HAIpHMep f E =+0,6% npu
E =100 Ix/xr BMecTO fE =20,21%mpu E =1047 ITx/xr.

[Tpumep 1.Pacuet morpemHocTy onpeneneHus yaenbHon sueprun Boas! u KIT/I.

IpumMewm, YTO Ha CPEAHEHAMOPHOM THAPOCTAHIMH (CM. YepT.8) IPUMEHSIOT CIICAYIOLME METOAB! H3MEPEHHUIA

1) pacxon M3MepsIIOT C MOMOINBI0 TypOHHHBIX PAacXOIOMEPOB B HAIMOPHOM TpyborpoBome. CHUcTeMaTHYecKas MOrPEHIHOCTD
mMepenus - £1,2%;

2) ynenvHast sHeprust Bogpl: Ha CBJI M3MepeHust JaBJICHHUs BBIMOJIHSIOT C MOMOIIBIO IPY30MOPIIHEBOro MaHomerpa; Ha CHJI
YPOBEHb HIKHET0 Obe(ha M3MEPSIOT BEPTHKAIBHBIMU HETIOABM)KHBIMU JIMHEHKAMH.

B sTOM citydae ynenbHy0 3HEPTUIO BOIBI (E ) paccUYUTHIBAIOT IO hopMyIie

[ 1
B=tglz -23) + - 0f —v3)
Fo 2 _

=
ECHPI ro a6COH}0THaH CHUCTCMaTHU4YCCKas HOFpCH.IHOCTI: BCJIIMYHHBI X , TO OTHOCHUTCIJIbHAsA CUCTEMAaTHUYCCKas HOFpCH.IHOCTI: 6y,E[CT
Fr=
x
X

OTHOCI/ITeIIbHyIO CUCTEMATUYCCKYIO IOIPCIIHOCTD yZ[eJIbHOﬁ OHEPTUH BOABL (fE ) PacCUUTBIBAIOT 110 Q)OpMyHe

2 2 2 2 20,5
_ (EP]_’ 'IIIIE:I + (2531' :I + (ESZQ.:I + (E'I-% Iz) + (E.P,%Iz:l

Fp=ZE
E g _ 1.2 2
prio+gizy ‘22']'+§(V1 — vyl

€CJIM IPUHATO, 4YTO



=10,510° : I =+0,2%
I'=o 1 —40,01m;
i S 22 240,03m
M =6 wic; I =+1,2%
V21 5ulc; e =11,2%

U 4YTO NOTPEHIHOCTAMU 'lo n

g

MOXHO IIpeHeOpeys, TO

. Py _10510° 02 _

+2,1 JIx/xr

=+581 001=
Egzll ’ ’ 0,1 Ix/xr;

=18 81 003 =
Bz ’ ’ +0,3 Ix/xr;

, 1,2
¢ 21y =Sy = 2362 =
2 " 100 +0,43 JIx/xr;

Le

2
=vef, =225 2
& IDD +0,03 Jx/kT;

(2,02 + (0,12 +(0,3) +(D43) +(0.03) _, 217 _

Jg= +
1050 +9,312 —4) +— (35 2 25) 1047

+0,0021.

B nannOoM Cl1yda€ OTHOCUTECJIbHAsA CUCTEMATUYCCKas IMOrpCIIHOCTb ONPEACIICHUS y;[eanoﬁ OHEPIrur BOABI IMPAKTUYCCKU paBHA
CHCTEMaTUIECKOM NOTpeHIIHOCTU U3MEPCHUST TaBJICHUA.

3) MOIIHOCTB: ONpEICICHHE MEXaHHYECKOH MOIIHOCTH MPOBOAAT HM3MEPCHHEM OJICKTPUYECKOH MOIIHOCTH Ha 3a)XHMax
reneparopa. CucremaTnyeckas MOTpeLIHOCTh - B penenax +0,7%.

4) k09)GUUMEHT TMOIE3HOr0 MCHCTBHA: CyMMHpYSl CTATHCTHYSCKH 3HAYCHHS CHCTEMATHYECKHX IMOIPEIIHOCTeH HCXOMHBIX

BEJIMYHH, MI0JIy4aeM CHCTeMaTHuecKylo norpemrsocts KITJI arperara ( " ):
& 0,5
Sy = L=t fg+ fF + £ = 1(0012)2:(0,002)* +(0,007)% 0,5 = +0,014
7

IMpumep 2. Pacyer morpenrHocTy onpeaeaeHus yAeIbHoi Mexanndeckoi sueprun u KI1I.

Ipumem, 4To Ha ruapocTaHiyu (cM. 4epT.8) ¢ paaranrbHO-0ceBoi TypOuHoi Ha Harmop 300 M MPUMEHSIFOT CICAYIOIIHE METOIbI
U3MEPEHUMN:

1) ynenbHast sHeprus Bojabl: u3Mmepenus Ha CBJl BBIMONHSIOT TIPY30MOPIIHEBBIM MaHoMeTpoM, a Ha CHJI - pryTHBIM
MaHoMeTpoM. OTHOCHTENNbHAsI CHCTeMaTHIecKast HOTPEHIHOCTh U3MepeHust - B peaenax +0,2%;

2) yhenbHask MEXaHWYeCKas JHEprus: NPUMEHSIOT TepMOIMHaMuYeckuil (mpsiMoit) merox mamepenuil. Ha CBJ] n3mepenus
BBINOJIHSIOT B H3MepHuTelIbHOM cocyae 11 (M. uepr.70), mpudeMm HaBiieHHE H3MEPSIOT IPY30INOPLUIHEBBIM MaHOMETPOM, a



TeMIeparypy - npeoOpa3oBaTelieM TeMIlepaTypbl. MI3MepHTEeNbHEIH COCYA COSAUHSIOT ¢ HAIOPHBIM TPYOOIPOBOAOM C IOMOIIBIO
TENIOM30JIMPOBAHHON TPYOKH MOJIHOTO Hamopa.

Ha CH/I u3mepenue naBneHus BBINOIHAIOT PTyTHBIM MaHOMeTpoM. [IpeobpaszoBarens TeMepaTypsl BBOIAT NPsMO B MOTok. O6a
npeoOpaszoBaTelis TeMIepaTypbl IPUCOSIUHEHb K JUBEepeHIIMaTbHOMY TEPMOMETPY. DHEPIHIO BOIbI, OTBOAUMON M3-T10J KPBILIKU
JUISL yMEHBIIICHHST OCEBOH CHIIBI M M3 YIUIOTHEHHUH, H3MEPSIOT KAJIOPHMETPUIECKIM CIOCOOOM C JOCTATOYHOH TOUHOCTBIO.

V J1eNbHYI0 MEXaHHYECKYI0 dHeprHio (' ) pacCUMTHIBAIOT 110 (popMysie

2 _ .2
B =@ (Papstt ~ Papsan) + Tp 01 ~ Top) +1”11_21’zn+ glzy) ~zop) +
+ 8Fy + SR + 8F g,

Ay

rac - IOTEPU DHEPTUHU U3-3a TerIooOMeHa HU3MEPUTEIIbHBIX yCTpOﬁCTB;

. SHEPrus BOJbI, OTBOJAUMON U3-TI0J KPBIIIKH;

AE

- BHEPTUsl BOJBI U3 YIJIOTHEHHUH.

B stom ciydae mpenmonaraercs, 4To TeMIepaTypa BOIbI aOCONIOTHO MOCTOSHHA U YTO TEIUIOOOMEH € OKpYXKaloleH cpemoif
npeHeOpexuMo Mail. st MOCHIe yIOIUX BEIMUCICHUH (hOpMyIIa IIpIMeT BH:

By =B, + By + B, + B, + a8,

N . E
OTHOCHTEIIbHYIO CHCTEMATHYECKYIO OTPELIHOCTh Y/CIBHOM MEXaHnUecKoi sHeprun ( ~ ™ ) pacCcUMTBIBAIOT 110 HopMyJie

2 .2 ,.2 .2 .2 .05
o - eg, _\%F, TeB, YeE Tef Yo, )

Y By En

rac
2 _ = 2 — 2 _ 2
eF, = (@80 )" Y @8y, 000" TI(Pabstt ~ Pabsandea]
2_ 2 2
€7 = f7mfn T faemm
€ Frafin c
- HOrpeU_IHOCTI) HN3-3a HCTOYHOCTHU Ta6J'II/IH;
L=
& TEMIT a .
- IOTPELIHOCTD “ , CBsI3aHHAsI C MOTPELIHOCTHIO ONPEAEIeH s a0COMIOTHON TeMIlepaTyphl.
2 — 2 2 2 2
gp. =i, '@ +[(Fy =T e +gp ta
Bp = €pem-m)” HIT ~Tondeg, I” Yeg, tegy,
rae
2 2 2
gr =&z +eaz
Ty I F'raﬁn &y TEMIT ;
é‘c},mﬁn Cp
- HOFpeI.LIHOCTI) n3-3a HCTOYHOCTHU Ta6J'II/IL[;
ez S TENTT Cp .
- HOFpeHIHOCTI) , CBA3aHHasA ¢ HCTOYHOCTBIO OHpeZ[eHeHI/ISI a6COIIIOTHOI/I TeMHepaTprI;

e €g
1o )4 a . TIOrp€IIHOCTH, CBA3AHHBIC C HEPABHOMEPHOCTBHIO PACIIPEACIIEHUS SJHEPTUU 1O CECUECHUAM IIOTOKA.



2 2 2_ .2 2, .2
2g, = M19y,,) +(Vzn'~=3v2u} =1 Ay )"+ v

2 2 2
EE]. = I:g'é'zllj + I:g ' EZED)

2 _ 12 2 2
o, ~ %oBy t 9B T %5

IMpumem cnexyronye 3HaY€HUS U3MEPSEMBIX BETMYMH U UX MOTPELIHOCTEH!

Pabsil = 28" mj a: fP.zasn

+0,15%;

P
Papson = 27107 0 Fpanag

1

+2001Ta;

AT =71 =T =05 2AT =40,001 °C:
oC

117 1 3wl f“'ll =¢5%;
Y20 T 1w Fan ~ +0,01m;
A1 " 250u; 20~ 10,02
Z20 7 248y Fon = +5%:;
T=1ww Foan = 0,5 C.
P =15

B PEIYIbTATE pacyeTa MOJIYyYUM CICAYIONINE 3HAYCHUS BEJIMYUH o

- _ 1
7 =057355107 3 Frnm a0

Samanm = 0,00185:1077 3

o
P =4185,5]x/(xr- °C);

e

» TR
=+0,5%;

T, TE NI
¥ =+0,5 I/ (xr- °C);

Foog

[N
u F " ux HOI‘peLHHOCTeﬁ:

[xr;



ez = +0,00269'107 3

-KT;

&
%¥ 420,03 T/xr-°C.

U nanee TNOJIyYUM 3HAYCHUSA yACIbHBIX 3Heerﬁ " ux HOI‘peU.IHOCTeﬁ:

&
Eae =-10 JIx/xr; fﬁ‘?-&? =+20%
&
£z =-25 JUK/KT; fJEB =+20%:
F& =1 i Tagg, =+20%.

[lorpeumHocTy, cBA3aHHbBIE ¢ HEPABHOMEPHOCTBIO PACIIPENEIICHUS SJHEPTUH 110 CEUEHUSIM MTOTOKA:
gF Foy
ma CBJ - “W=10,20 "™,

na CHJI - “Fa0 _ +0,6% Em.
CrnenoBaTenbHO,
B, =097355:107 (28 - 2)-10° +4185-0,5+ (1,3 - 1,0°)/2+9,81(252 - 248) -
~10-25-1=27441 Txer

IMorpermHocTs U3MepeHus! JaBIeHNU:

= +00.1072 . -
gy = 28107 00015=

" CJICJ0BATCIBHO

T = +0.97355' 107> 4200 =
8 pans1 ! +4,09 Jix/xr;

7. = +0.97355-1072 200 =
& Eszu : +0,19 Ix/kr;

ex (Pabsl] — Pabsan) = £0,00268-107%+ 26107 =

6,99 JIx/kr;
ep =+(4,09% +019% +699907 =
¥ +8,10 Jx/kr.
[TorpemHoCTh TEMIOBOM COCTABISIONICH yIEIbHON SHEPruu:
Y- =+185.5-0001=
P “H1-T ’ ’ +4,19 Jx/xr;

Ty - e, =22093-005=
(M~ Tn) =, +1,05 Jl/xr;



°p, <X 0022=

%8, = H274410006=

ep, = (4197 +2,05 + 5497 + 5,497 +16,464)07 =
+17,88 Ix/xr.

[lorpemHocTs KWHETUYECKON COCTaBIISIOILEH!

vy £, =*13%0,05=

0,08 Jx/xr;
S Sy, = 130,05 =
va fvm B ’ 0,05 Jx/xrT;
ep, = £(0,08% + 0,054 =
¥ +0,09 JIx/kr.
[TorpemHoCTb ONpeIeICHUs SHEPIUM HOI0KEHHSL:
g, =XRE1001=
g a1 0,10 JIx/xr;
g, =x981-0,02=
£ £20 0,20 Jx/xT;
ep = +(0,10+0,20) =
z +0,22 JIx/kr.
ITorpenHoCTh OnpeeseHns TOIpPaBokK:
=*10:02=
5 ,
Bt +2,00 JIx/xr;
& =12502=
5‘?3 +5,00 JIx/xr;
i) =x1'0z2=
Em +0,20 JIx/xr;

esp. = +(2,00% +5,00? + 0,202 = +5 39
b JIx/xr.

o _fEm

CucremMaTHiecKas IOTrPEITHOCTh U3MEPEHHs YASIbHON MEXaHHUECKON SHEPTHU COCTaBHT

_,(810° +17,88% +0,09% +0,22% +530%% 2036

TEy 5744 1 27441 .

JE

® =+0,74%.

B nanHOM ciyuae cucTeMaTHuecKasl MOTPENIHOCTh YAEIbHONW MEXaHW4eCKOH SHEepruM NMPaKTHYECKH paBHA CHCTEMAaTHYECKOif
HOrPEIIHOCTH U3MEPEHUS TEMIIEPATyPBL.

3) KO3(1)(1)PIHPI€HT MIOJIC3HOTO JICHUCTBHSL: CyYMMHDPYSL CTAaTUCTHYCCKH 3HAYCHUA CUCTECMATHYCCKHUX HOFpeLHHOCTeﬁ HUCXOOHBIX

S

BCJIMYHWH, IOJYYUM CUCTEMATUYCCKYIO ITIOTPEHIHOCTD KHﬂ -

Sy = %? = +(7f + 720" = 200027 + 0,741)% = r0.77%.



ITPMJIOXXEHHUE 17
Pexomennyemoe

OMPEAENEHUE NMOMPABKM AN OAHO®A3HOMN VIV3MEPVITEJ'IbHOl7I
CUCTEMbI NPU NU3BMEPEHWUU SNEKTPUYECKOU MOLLIHOCTU

OTHOCHTEIBHYIO TIONIPABKY TS H3MEPHTENBHOM crcTeMs! ( &) pacCyMTHIBAIOT 110 hopMyIe

COS Py ~ COS P

COS@;

E=Em+'5'u+'5'1'+

=4
rac W OTHOCHUTEJIbHAA IIOIIPaBKa AJis1 BATTMETPA WU JUIA npeo6pa3OBaTenﬂ;

S OTHOCHTEJbHAs MONpaBKa K KOIQQUIMEHTy TpaHCHOpMaLK TpaHCHOpMAaTOpa HANPSDKEHUS, BKIIIOYAIONIas MONPaBKy Ha
HOTEPH B IIPOBOJIAX, COSTUHSIONINX 3a)KUMBI C U3MEPUTEIbHBIMH IIPHOOPaMH;

ll_:.'!.

- OTHOCHUTEINBHAs TIONIpaBKa K Ko uienTy Tpancdopmarmu TpaHchopmaTopa TOKa;

P - pasHocTh (a3 MeKIy IEPBUUHBIMU BEKTOPAMH, PALL;

s

- pa3HOCTb (1)33 MCXKAY BTOPUYHBIMH BEKTOpAaMH, pan.,

COS @y ~ COE@;

COS 7

- OTHOCHUTEJIbHAS TIOTIPaBKa Ha caBUT (a3 (cM. uepT.76).

BekropHast tuarpamMma oaHo(a3HOH U3MEPUTENBHOM CHCTEMBI

UYeprt.76

B ooit gopmyne capurom paz =

SEEERL

BaTTMETpa WK Ipeodpa3oBaTes NpeHeoperiu.

"Pp=":p.s+"5

cO0JIF01aeTCSl COOTHOIICHUE ", CJICO0BATCIIBHO,

COSPp ~CORP;  cosfp,'cosd —sin @, 'sin & —cos @,

COS @, COS P,

) cosd_q, sind =4

HpI/IHI/IMajI O4YC€Hb MaJIbIM, MOKHO IPUHATH



CrnenoBaTeiabHO,

COSPy ~ COS @

COS @,

=_5'£g@s

u GpopMysa IpUMET BUJ:
E= Gyt &t 50 g,

ITPUJIOXEHME 18
Pexomennyemoe

BAJIAHC MOLLHOCTU U BbIYUCINEHMUE YAENbHOW SHEPIOMEPEQAYU
NP1 UCNOJIb3OBAHUU TEPMOAMHAMUYECKOIO METOOA

1.Cy4ai, Korjja IMEIOTCSI IOTEPH PacXo/ia BOJIBI 4 (poTeuky yepes YIIIOTHEHHE HEe BO3BPAILAOTCS):

a) TypOuna (cM. uept.77)

(e —(olllaey —(gdes = &y

B C:e) V-
(o2 (o2

m

(o) = (ol — ()

TIOCKOJIbKY
o - (o —(,ﬂ?)gz _ L) oy =&
(21 (oD "
L) _
II0OACTaBIIAA (JOQ:I]' , HOJIyYUM
=l —e) ~Ples—a)
[Torepu pacxona f B TypOHHE
7 J T C z
Pry
—i (0 @), 8, — —> QR &
- B i} - £
7 Y 99
Yepr.77

Crnenys onpeaeneHusIM IpuIoKeHus 1, MOXKHO CUHUTATh

21 ~ ey = Epp_ayiies —e3 = By ,



B = Bpi-2) ~ P32y

Torga

6) Hacoc (cm. uept.78)

(ol)re —(ol)aen * (og)es = &y

{JGQ}E N (th * {ﬁt}') , TOT/1a 110 aHAJIOTHHU C TypOUHOI

MOCKOJIBKY

By =g —eg) + Pleg —eg) = Epyyogy * PEpizy

F

ITorepu pacxona * B Hacoce

o T
<—i0@), & - i - (GG} -5
s 5 = ]
’ Vrog1-g ¢
Yeprt.78

2. Cnydaif, Korjia UMeeTCsl NPUTOK BOABI (OXJIaKAaromiasi BoJa M3 MOALIMITHUKOB J00ABISETCS B MPOTOYHBIA TPAKT MEKIY
MaIIHHOM U U3MepHUTEIbHbIM cedeHreM Ha CHJI, mpu 5TOM mpe/nosaraeTcs MoyHoe NePeMEInBaHUE B H3MEPUTEIHOM CCUCHHUH).

a) TypOuna (cM. uept.79)

(o e — (ol ey + (gl es = 5y

JloGaBnenune pacxona 4 B TypOuHe

Sl |- weres
r _ _ = ) "_ i 2
|
— (P Em 4 IFQ’FFI
r i ) "2
Yeprt.79

(el = (ot — (o) , TO T10CJIE MOACTAHOBKH

Iockonbky

(g lllpth =@ By =g —eg) + Dleg —e) WITH, peo6pasys, NoTydaeM

HoNTy4aeM

Tleg —eq) = Pley —eg g *a3) = Dlg —eg) + Plez —q)



Py

Llez —g) =

IMockonbKy (’09)1 (cm. mpunoxenne 1), moyuaem
By - (14 O)e o) ¥ B - (1+ ©) 5, s
=(1+D)e —ey)+ = {1+ -2yt
i (o) 2o
6) Hacoc (cm. uept.80)
(e —(ol)aey — (les = 5y
[lockonbky {th N (th - {,{I}') , TO TIO aHAJIOTUH C TypOUHOH MosrydaeM
By =(g —ey) —Dlez —23)
WIIH TIOCJIe TIPe0Opa30BaHusl MOIyYaeM
Dles —eg) = Dley —2g) + Plez — o)
F
C HOZ[CTaHOBKOﬁ Lm y HO.HyLIaeM
B, =(1- ey —e) L (1- BVE 1,
={1-Tley —eq) - =(l- 1=y ~
i (oD "o
JloGanenue pacxona 9 5 Hacoce

-l |- 99%

—— (| —

-—Q 8 | ——— L 9@ &




