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1 O6mue nonoxenns

1.1 Hacrosimas MeTomKa nOBEpKH PacrnpoCTpaHseTCs Ha pe3epByap BepTHKAILHEIHN CTAIBLHOM
unmaHapayecknii PBC-5000 (nanee no Tekery — pesepeyap), BMectHMOocThio 5000 M, eHHYHOrO
MPOM3BOJICTBA C 3aBOACKHM HOMepoM 101, ¢ nomyckaemoif OTHOCHTEIBHON MOTPEITHOCTHIO H3IMEPEHHIH
0,10 %, npeanasHaueHHbIe UL H3MEpeHHS 00beMa, MpHeMa, XpaHEHHS H OTIYCKa He(TenpoayKTOB.
MeToHKa NOBEpKH yCTAHABIMBAET METO/bI H CPE/ICTBA €r0 NEPBHYHON H NEPHOAHYECKOM IIOBEPKH.

1.2 Metoauka moBepkH (fajice — MEeTOAMKa) paspaboTaHa B COOTBETCTBHE ¢ TpeboBaHHAMH
npukasa Munnpomrtopra P® or 28.08.2020 r. Ne 2907 «O6 yTBepkaeHHH MOpsAAKa YCTAHOBICHHA H
M3IMEHEHUS HHTEPBANA MEXK/TY TOBEPKAMH CPEJICTB H3MEPEHHHH, OPA/IKA YCTaHOB/IEHHS, OTMEHBI METO-
JIMK MOBEPKA ¥ BHECEHHsl H3MEHEHHI! B HHX, TpeDOBaHHI K METOMKAM NOBEPKH CPEACTB HIMEPEHHH»
U ¢ yyeToM pexomeHaaumii MU 3650-2022.

1.3 Ilpu onpesieneHHH METPONTOrHYeCKHX XapakTepPHCTHK pe3epByapa B paMKax NMpOBOIAHMOM
nosepku obecnedHBaeTCs NMPOCIeKHBAEMOCTD NIOBEPSIEMOr0 pe3epByapa K rocylapCTBEHHOMY NMEpBHY-
HOMY JTaNoHy eauHuIL! odsema kuakocta DT 216-2018, B cooTBeTCTBHH ¢ MpHKa3oM PeepanbHOro
areHTCTBA 10 TEXHHYECKOMY pery/IHpoBanuio u Merponorun (Pocerannapra) ot 26.09.2022 r. Ne 2356.

1.4 PesynsTaToM MOBEPKH SBISETCS MOATBEPIKICHHE/HE NOATBEPHKICHHE HOMHHAILHON BMe-
cTHMOCTH pesepByapa 5000 M°, ¢ mpe;ieioM 10Ny CKaeMOii OTHOCHTEBHO# IOrPenHOCTH BMECTHMOCTH
pe3epsyapa £0,10 %.

1.5 TlepBH4HYIO NOBEPKY pe3epByapa IMpoBO/IAT MOCHIE YTBEPKACHHA €0 THIIA H BHCCCHNA CBE-
nennii B Oenepansubiii nHGopManHORHLl Gora no obecneyennio euncTsa namepennit (PUD). Tle-
PHOIMYECKYIO TIOBEPKY pPe3epByapa IIPOBOJAT B IPOIECCE €0 SKCILTYaTaluH ¢ YCTAHOBICHHBIM HHTED-
BAJIOM BPEMEHH MEXK/TY [TOBEPKOH.

1.6 HacTosimas METOIMKA TpeayCMaTPHBAeT MPOBEJIEHHE NMPAMBIX H3MEPEHUH TeOMETpHYe-
CKHM METOJIOM C [IOMOIIBIO Te0/Ie3HYECKAX MpHOOPOB.

1.7 HacTtosimas METOMKA MPeIyCMATPHBAET TOJIBKO KOMITBIOTEPHYIO 06paboTKy pesy IbTatos
H3MEPEHHIT MPH ONpeeIeHHH HHTEPBA/ILHBIX BMECTHMOCTe pe3epByapa H COCTAB/ICHHH IpajyHpoBOt-
HOM TaONHILbL.

2 HopmaTHBHBIE CCHIIKH
B nacTosimei METOAMKE HCIIO/Ib30BAHBI CCHUIKH Ha CIIETYIOLIHE TOKYMCHTBL
['OCT P 56069-2018 TpeGosauus K 3kcriepraM U cneuuanucram, [1oBepuTess CpeCTB H3ME-
penuii. Obme TpeboBanus
['OCT 8.570-2000 Pe3epByaps! cTa/lbHbIE BEpTHKATBHBIC IHIHHAPHYECKHE. MeTomka no-
BEPKH
Ipukas Munnpomropra  OG yTBepAKICHHH MOPS/KA MPOBE/ICHHS OBEPKH CPEIICTB HIMEPEHHI,
P® or 31 mions 2020 . TpeGoBaHMS K 3HAKY MOBEPKH M COJACPKAHHIO CBHJIETENIHCTBA O MOBEPKE
Ne 2510
[Mpukas Musrnpomtopra  OG yTBepiK/IeHHH NOPAIKA CO3AHKSA H BeAeHH A De/epaIbHOTO uudop-
Poccuu ot 28.08.2020 . ManmonHOro (oHAa 10 00SCTICIEHHIO eTHHCTBA H3MEPEHHH, Iepe/iayH
Ne 2906 CBeJICHHIl B HEro W BHECEHHS H3MEHCHHH B JIaHHBIC CBEJICHH A, IIPEIO-
CTABJICHHSA COMEPIKAIMXCH B HEM JIOKYMCHTOB H CBE/ICHHI
IMpukas Munnpomropra OG yTBepXKIEHHH NOPsJKA YCTAHOBJICHHS I H3IMCHCHHA HHTEpBAIA
P® or 28 arycta 2020 1. MeXLy IOBEPKaMH CPEACTB H3MEPEHHIH, IIOPA/IKA YCTAHOBICHUS, OTMCHBI

Ne 2907 METO/IMK TIOBEPKH M BHECCHHs H3MCHCHHIl B HHX, TPeGOBaHHI K METO/H-
KaM TIOBEPKH CPEJICTB H3MEPEHHI
MH 3650-2022 'CH. Pexomenaamns no oopMIEHHIO 3a9BOK, 3as4BICHHI H NpHarae-

MBIX K HHM JIOKyMEHTOB MPH YTBEPKACHHU THNA CPEJICTB H3MEpeHH "
BHECCHHH H3MEeHeHHil B CBE/ICHHS 0 HUX, cojiepikainecs B DeneparbHoM
urdopManHoHHOM doHEe Mo obecrieyeH IO eAUHCTBA A3MEpeHHi
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3 Tepmunb! B ONpeae/IeHHs

B mactosueii Metomuke nosepku npumenens! Tepmunsl o FOCT 8.570, a Taxike cneayiomue
TEPMHHBI C COOTBETCTBYIOIIHMHA OTIPE/ICICHHSIMH:

3.1 reomMeTpudeckne napaMerpsl [pelepsyapal [xeraneii] [xumm]: ['comerpuyeckue pas-
Mepsl [pesepByapa] [neraneii] [auui], KOTOpLIE ONPEACAAIOT METOLOM IPAMBIX HIM HEIIPAMBIX H3Me-
peHHit H, KOTOpBIE HCMOMB3YIOT U1 OnpeJieieHHs o0MIeH HiIH HHTEPBATHHEIX BMECTHMOCTEH pe3epBy-
apa.

3.2 [reone3nueckas| [mpocrpancTBennas reoaesnveckas| cerb: COBOKYIHOCTH 3aKperyieH-
HBIX Ha TIOBEPXHOCTH 3eMIH H/H/IH 06bEKTa TOUEK, CBA3AHHBIX MEXKITY co6OM MOCPEACTBOM MPOCTPaH-
CTBEHHBIX YIVIOBBIX H JIHHEHHBIX H3MEPEHHMIA C LIE/IBIO ONPE/IC/ICHHA MPOCTPAHCTBEHHBIX KOOPAUHAT (ro-
PH30HTAIBHBLIX KOOPAHHAT H BEICOTHI) 3THX TOYEK B €IHHON CHCTEME KOOPAHHAT.

3.3 ropu3onTaaBHAN reofe3ndeckasn ceTh: Maremarnueckas NpoeKius (MomyyeHHas myTem
MATEMATHHYECKHX MpeodpasoBaHmii H/HIM NPAMBIX H3MEPEHMI) MPOCTPAHCTBEHHOH IEOAEe3HYECKOH
CeTH Ha FOPH3OHTAIBHYIO IUIOCKOCTb, CO3/IaBacMast JUIS ONpe/ie/ieH s NOPH30HTAIBHBIX KOOPIHHAT TO-
YeK pesepByapa.

3.4 ropmonTaasubie koopaunarsl: Koopuuaars! B JlekapToBo# MJIOCKOH MPAMOYronbHOH
CHCTEMe KOODIMHAT TOYeK FOPH30HTATBHOM Ie0Ie3uueckoif CeTH, TOYeK Ha BHELIHEI K BHYTPeHHEH
CTOpOHE CTEHKH pe3epByapa, AHHINA H T. 1L,

3.5 BepTHKANBLHAS reofe3nvecKas cerb: Maremarnyeckas Mpoekuus (NOIyHueHHAS MyTEM
MATEeMATHYeCKHX Mpeobpalopanuii W/WIH NpsSMBIX HIMEPEHHH) NMPOCTPaHCTBEHHOH reosie3nvyecKoi
CETH Ha BEPTHKATLHYIO [IOCKOCTb, CO3/laBaeMas JUTS ONpe/ie/IeHHs BRICOTHI TOYEK pe3epByapa.

3.6 ropusoHTAIbHOE NposoKenne: [IpoeKuns H3MEPEHHOr0 HAKJIOHHOIO PaCCTOSHHA Ha ro-
PH3OHTANBHYIO MIOCKOCTS.

3.7 nonmronomerpus: [OpH3OHTAIBHAS re0/Ie3NYECKas CETh B BHIC 3aMKHYTOTO MHOTOYTOIb-
HHKa (I10JTATOHA) B BEPIIMHAX KOTOPOrO H3MEPEHBI TOPH3OHTANIBHBIC YIJIBI, @ MEWKY BEpPIIHHAMH — pac-
CTOSHHUS (JUTHHBI CTOPOH).

3.8 BBICOTA, YPOBEHB HANOJAHeHHs: PacCTOSHHE MO BEPTHKATH OT FOPH3OHTATBHOH MI0CKO-
CTH, KOTOpast MPOXOIMT Yepe3 TOUKY KacaHWs JIHHIA TPY30M PYJICTKH H C KOTOPO#H COBIATACT HO/Ib IPalyH-
POBOYHOI TaG/HIIBI, 710 MOGOH TOYKH pe3epByapa WM 10 CBOOO/IHOH NOBEPXHOCTH XKH/IKOCTH, HAXOAA-
Lieiics B pe3epByape.

Ipumeyanue — OTHOCHTENBHO 3TOi FOPH3OHTANBHOH MIOCKOCTH METOAGMH MCOMETPHHECKOID
H/TH TPHIOHOMETPHYECKON0 HHBETMPOBAHHS, & TAIOKE NPAMBIMH HIMEPEHHIMH PYJIeTKO onpesiensioT 6azoByo
BBICOTY, BBICOTY TOYEK Me0/Ie3HIECKOA CETH, BHICOTY HH3a PHEMO-Pa3/IaToHOIo narpyOKa WIH BEpXa BCACHIBA-
FOLLIETO MATPY6Ka, BRICOTY MOSICOB, BBICOTY BHYTPEHHHX JICTAIICH.

3.9 npebnimenne: PasHOCTE BBICOTHI JIBYX JHOOBIX TOUSK (B TOM uHCI/IE MEXKIY TOPH3OHTAIBHOH
OCHIO TAXEOMETPa Wi CKaHepa M Joboi TOUKOi), onpeziendemasn 13 MPAMBIX HIH HEMPAMBIX WIMepeHnH JUis
BBIYHC/ICHHS BBICOTHI TOYCK.

3.10 TpuroHoMeTpHYecKoe HUBeAHpoBanue: MeTol HENPAMOTO H3MEPCHHA NpeBLIIEHHI
MY TOYKAMH, BHIYMC/SNEMBIX 110 H3MEPEHHBIM BEPTHKATBHBIM YITIaM H H3MCPCHHBIM HAKIOHHBIM
PACCTOSHHAM HIIH H3BECTHBIM TOPH3OHTATLHBIM MPOTOXKEHHEM C LEJIBIO OMPENICICHHA BHICOTBI TO-
HeK.

3.11 moasipubIii METOX Onpeae/ieHHd KOOpAHHAT: MeTon onpeie/ieHHs TOPH3OHTATBHEIX KO-
OP/IMHAT ¥ BHICOTHI TOUEK Ha BHY TPCHHEH NMOBEPXHOCTH [HTHHPUYECKOH 4acTH pe3epryapa, JHHIIA | JIp.
OTHOCHTEJIBHO TOUYEK IeoIe3NUecKoil CEeTH 10 H3MEPEHHBIM FOPH30HTATBHEIM H BEPTHKAILHBIM yIIlaM H
PACCTOSHHAM, H3MEPEHHBIM OT TAXEOMETPa JI0 HA3BAHHBIX TOUCK.

3.12 och pesepsyapa: [Ipon3BONBEHO OPHEHTHPOBAHHAS B MPOCTPAHCTBE MPAMAd, PaBHOYAAICH-
Has OT pealbHOi BHYTPEHHEH NOBEPXHOCTH pe3epByapa.

3.13 cpennuii paanyc NHIHHAPHYECKOIl HaCcTH pelepByapa: Paccrosnue oT OCH pe3epByapa
710 IHITHH/APHYECKOH NOBEPXHOCTH, PAIHATBHBIE OTKIOHEHHS OT KOTOPOH peasbHOl BHyTpEHHEH OBEpX-
HOCTH IIMJMH/IPHYECKOH YacTH pe3epByapa 19}’*" OTBEYAKOT YCJIOBHAM METO/Ia HAHMEHBLINX KBAJpaToB

(MHK):
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3.14 cTenenns HaKJIOHA OCH pe3epByapa: TaHTCHC yIjla MEXIY OChIO pe3epByapa H BepTH-
KaJIbHOH (OTBECHOI) JIHHHEI.

3.15 nanpasjieHHe HAKJIOHA OCH pe3epByapa: [OPH3OHTANBHEI YTOJI MO YaCOBOH CTpesKe
MEKTY THHHUEeH, COSAMHSIOMIEH LCHTP pe3epByapa ¢ TOUKOH KacaHus JHHINA IPY30M DYJICTKH, H IPOeK-
LIHEH HaKJIOHHOH OCH Ha TOPH30HTAIBHYIO MIIOCKOCTB.

3.16 GazoBas BbICOTA pe3epByapa: PaccTosHue Mo BEPTHKAIM OT TOYKH KaCaHWs THHIIA TPy-
30M PYJIETKH 0 BEPXHETO Kpas H3MEPHTEIBHOIO JIIOKA HIIH JI0 PHCKH HaNpaBJsIOIISH UIAHKH H3MEPH-
TETBHOTO JTHOKA.

3.17 npeneasnas [MakcuMaabHasi| BbIcOTa HamoaHeHns: Bricora Hanbosee BRICOKOIT TOYKH
BEPXHETrO Mosca HIH HIKHEro o0pe3a ropIoBHHEI JTIOKa (€C/TH JIFOK BBapEeH BHYTPH pe3epByapa) HiH Jno0oii
JIpYTOii, YKa3aHHOH B JOKYMEHTALIHH, NOPH3OHTAILHOM [IOCKOCTH BbILIE KOTOPOH HA/IMB HE JOIYCKACTCS.

3.18 BbICOTa «MepTBOIi» Mo10cTH: BhicOTa HU3a IIPHEMO-PA3IaTOYHOIO NarpyOKa Kl BEpXa Bea-
CHIBAOMIETO MaTpyOKa.

3.19 BBICOTA HEKOHTPOJIHPYEMOro ocTaTka: BricoTa paBHas HY/IO, HHXKE KOTOPOH HEBO3-
MOJKHO [IPOBECTH H3MEPEeHHs YPOBHS KUIKOCTH B pe3epByape.

3.20 HoMHHAJIbHAS BMECTHMOCTH: BMecTHMOCTS pe3epByapa, ykalaHHas B TEXHHYECKOH /10~
KyMEHTAIIUH Ha pe3epByap U Ha3HadaeMas MpH ero MPOEKTHPOBaHUH.

3.21 obmas BMecTHMOCTL: BMECTHMOCTE pe3epByapa COOTBETCTBYOLIAs IIpe/Ie/IbHOM BRICOTE
HaMmOJITHEHHA.

3.22 uHTepBAJLHAS BMECTHMOCTH: BMECTHMOCTE pe3epByapa COOTBETCTBYIOMIAN HEKOTOPOH
Beicote H  HANIOTHEHHs pe3epByapa Wi pasHoctd Beicot Ah.

3.23 BMeCTHMOCTL «MEpPTBOI» moJjiocTH: MHTepBabHAs BMECTHMOCTL pe3epByapa COOTBET-
CTBYIOLIAS BBICOTE «MEPTBOH» MOJIOCTH.

3.24 BMECTHMOCTH HEKOHTpOMpYemoro octaTka: Murepsanbias BMECTHMOCTE pe3epByapa
COOTBETCTBYIOIIAS BHICOTE HEKOHTPOJIUPYEMOro OCTATKA.

3.25 snexTponnblii nporoko/ mosepkn: daiin NpoCTPaHCTBEHHBIX KOOPAHHAT HA BHY TPEH-
Hel II0BEPXHOCTH pe3epByapa, MO IyYeHHBIH IIPH MOMOTIH TaXeOMeTpa HIIH CKaHepa, IPe/IHa3Ha4YCHHBIH
JUIA BH3YAIM3aLHH 00BEKTa CKAHHPOBAHHS W BBITOJNHENHS MPOCTPAHCTBEHHBIX YIJIOBBIX H JIHHEHHBIX
M3MEPEHHMIA, IIPH MOMOIITH TPOrPaMMHOr0 obecriedeHHs KOMIUIEKTHOTO K CKaHepy, APYTuX H3MepeHnH
W BBIYHCIEHHUI.

4 [epedens onepanuii NOBEPKH CPEICTBA H3IMEPEeHH
TIpu NpoBe/IeHAH TIOBEPKH BITIOMHSIOT ONEPALHH, YKa3aHHbIe B Ta0ime 1.

Tabnuua 1 — Onepanun mosepkH

Homep pasnena O6s3aTenbHOCTD
(IyHKTa) METOZIMKH BBITIOJIHEHHS OlCpallHii
NIOBEPKH, B HOBEPKH
HaumeHOBaHHE ONEpaHid MOBEPKH COOTBETCTBHH C
KOTOPBIM syraroft | TEPHORHY
BRITTOJTHAETCA nep ecKoH
onepalus [OBEPKH|
1 TToaroroBka K moBepke 10 Ja Jla
2 OnpezeneHue METPOJIOTHYECKHX XapaKTePHCTHK U
NOATBEPIK/ICHHE COOTBETCTBHA pe3epByapa METPONIOrH- 11 Ja Ha
YeCKAM TpeDOBaHUAM
3 M3mepenue paccTOsHMIA, FOPH3OHTANBHBIX H BEPTH- 1.1 Jla Ta

KaJIbHBIX YI7IOB (3¢HUTHBIX PACCTOSAHHI) TAXCOMETPOM
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HJIH CKaHEPOM, YCJIOBHI H3MEPEHHH H TeMIleparyphi
pe3cpeyapa
4 Hamepenus 6a30B0ii BLICOTHI pe3epByapa 11.2 Ja Ha
5 Wamepenus npu onpeseneHHH abcomoTHON BEICOTEI 113
TOYKH Ie0/1e3H4ECKOM CeTH ’ Ha Jla
6 WUamepenus

EPEHHS IPH OMpeeNe AN abCoOMOTHOM BBICOTEI 11.4 Jla Jla
«MEPTBO#» MONIOCTH
7 W3amepenus npu onpe/eneHHH rOPH30HTAIBHBIX KO-
OpAMHAT ¥ abCOOTHON BBICOTEI TOYEK Ie0/IC3HYeCKOH 11.5 Ja
CeTH
8 Wsmepenus npH orpe/ie/IiecHHH KOOPJHHAT TOYEK H

11.6 Ha
abcoMmOTHOM BBICOTHI TOYEK
9 Usmepenus npu onpeaeieHnn abcomoTHON BEICOTE
TMOSACOB, TOJMIIMHBI CTEHOK H CJIOS KPACKH, BHICOTHI H 1.7 Ja Her"
3HAKa HAXJIECTa MOsACOB pe3epByapa
10 U3meperus npu onpeeieHHd reOMeTPHUECKHX Na-
paMeTpoB B abCOMOTHOM BBICOTHI BHYTPEHHHX AeTasek 11.8 Ja Her
n o6opya0BaHHs pe3epByapa
11 U3meperus npu onpeaeneHHn abcomOTHOH BEICOTHI
YPOBHS M TIOTHOCTH XKHAKOCTH, HaXozsLIeics B pe- 11.9 Jla Ha
3epByape IpH NOBEPKE
12 O6paboTka pe3yaLTaToB H3IMEPEHHUI 12 Ja Ha
13 Odopmierne pe3ynbTaTtoB MOBEPKH 13 Jla Ha
) BLITONHSIOT H3MEPERHS TOTIIHHEI CJI0A KPACKH, eCJIH BBITOTHANACH OKPAacKa pe3epByapa.

5 O6paborka pe3yLTATOB H3MEPEHHIT

O6paGoTka pe3y/IbTaToB H3MEpeHHH MOC/E NPOBEACHHA ONEpalWi NOBEPKH, NPHBEICHA B

tabmuue 2.
Tabmuua 2 — OGpaboTka pe3y/IbTaToB H3MEPEHHH

Howmep nyHnkra

Heil MOBEPXHOCTH [MIHHAPHYECKOH YaCTH pe3epByapa, CTCICHH HAakIOHa U
HATIPABJIEHAS HAKJIOHA OCH

HaumenoBanue myHKTa METOJTHKH MOBEPKH METOJIHKH
[OBEPKH

| TlpensapuTenbnas 06paboTKa pe3yTTATOB YITIOBBIX M THHEHHBIX H3MEPEHHH, 121
BBITIOJTHEHHBIX TAXEOMETPOM HIIH CKAHEPOM
2 O6paboTka pe3y/bTaToB H3MEPEHHH MpH onpeje/eHHH 0a30BOH BEICOTHI pe3ep- 122
Byapa
3 O6paboTka pe3y/NLTaTOB H3MEPEHHIl NIPH ONpe/IeNIeHHH BBICOTHI TOYEK re0/Ie3H- 123
YecKoi CeTH M HH3a NPHEMO-PAa3aTOYHOTO NarpyoKa
4 O6paboTka pe3yIbTaToB H3MEPCHHH NPH OMpE/IEeICHHH KOOPAHHAT TOUEK reo/Ie- 12.4
3MYECKO CETH METOLOM TOJTHTOHOMETPHH
5 O6paboTKa pe3y/IbTaToB H3MEPEHHH NPH ONPEICTICHHH BBICOTBI TOUCK MCOAC3H- 125
YECKOH CeTH
6 ObGpaboTka pe3yIbTaToB H3MEPEHHH [IPH ONPEICNCHHH CPEIHEr0 BHYTPEHHETO
paaHyca UHIHHAPHYECKOH YacTH pe3epByapa, paTHaIbHAIX OTKJIOHCHUH BHYTPCH- 12.6
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Howmep nynkTa
HanmeHnoBaH#e IyHKTa METOAMKHA MOBEPKH METOJTHKH
MOBEPKH
7 OGpaborka pe3y/IsTaToB H3MEPEHHIT PH ONMpPE/ICICHAR BBICOTHI MOSCOB, TOJ- 12.7
IIMHBI CTEHOK M CJIOA KPacKH, BBICOTHI HaXJIECTa MOSCOB pe3epryapa '
8 Onpenenenne HHTEPBAILHLIX BMECTHMOCTEH pe3epsyapa 12.8
9 BemmcieHe npeienoB J0MyCKaeMoi OTHOCHTEILHON NOrPELIHOCTH 12.9
BMECTHMOCTH TOSCOB pe3epByapa i

6 Merposioruyeckne H TeXHHYeCKHe TpeboBaHNA K CPEICTBAM NOBEPKH

6.1 Ipu nosepke ueronmb3yioT cpeactsa wimepennii (CH), ykasannsie B Tabmune 3.

6.2 T'paHuIIB A0TTYCKAEMOM OTHOCHTEIBHOM MOrPENIHOCTH ONpeIeNIeH s MOCTOSHHOMH MONpaBKu
K U3MepAEMBIM TAXEOMETPOM HJIH CKAHEPOM PACCTOSHHAM =2 MM,

Tabmmna 3 — CpescTsa H3MepeHHH, IPHMEHAEMBIE TIPH TIOBEPKe

Onepauun
[OBEPKH,
Tpebyiomme
TMPHUMCHCHHA
CpeJICTB MOBEPKH

Mertponorudeckne U TEXHHYECKHE
TpeOOBaHMA K CPe/ICTBaM NIOBEPKH,
HEOOXOHMBIE Ul MPOBEICHHSA MTOBEPKH

[Tepeuens peKOMEHIyEMBIX
CPEACTB MOBEPKH

[MynxkT 9.1
VYenosus nposene-
HHS IOBEPKH

Cpencrsa W3MepeHnil TEMNEpaTypbl OKpy-
JKaromeii cpessl B Manasone ot -40 1o +60
°C ¢ npejenaMu Jonyckaemoii abcomor-
HOIf MOrpenIHoCTH H3MEpEeHHH TemMmepa-
Typsi £0,3 °C.

Cpexncrsa u3mepennit arMocdepHoro gas-
nenns B quanasone ot 840 no 1060 rllac
npe/iesiaMi A0NycKaeMoi abcomoTHOM Mo-
rpemHocTH u3mepernii £2,5 rlla

Tepmorurpomerp HBA-6 mon.
UBA-6H-]I, per. Ne 46434-11

[lysxrsr 11.1-11.9
Onpenenenne MeT-
POITOTHYECKHX Xa-
PaKTEPUCTHK (11pH
IIPOBE/ICHHH Ole-

pauui NOBEPKH MO
JaHHBIM Ty HKTaM)

CpejicTBa H3MEPEHHI pacCTOSHHI B AHana-
3ore ot 0 10 30 M ¢ KJIacCOM TOYHOCTH 2

CpesicTa H3MEpPEeHHH rOPH30HTANBHBIX YT~
N0B ¢ AuanazoHoM uamepennii or 0 go 360°
¢ norpemHocTsio =1"

Cpencrsa H3MepeHHH BEPTHKAJIBHBIX YTTIOB
HaK/IOHa B AuanasoHe ot —45 10 +90° ¢ no-
rpemHocThio 1"

CpenicTBa u3MepeHHs pa3sMepoB JieTaneii B
mmanasone uamepernii ot 0 10 300 MM ¢
norpemHocTsio 0,04 MM

CpeacTea u3Mepennii TOIHHEL B
mmanasone ot 1 go 100 MM ¢
norpewnoctso £(0,001h+0,3) Mm
Cpencrea u3MepeHHii BLICOTHI B IHANa30He
ot 1 10 3000 MM C IOTPEHIHOCTBIO METPO-
BBIX HHTEPBAJIOB LIKATBl £]1 MM

Pynerka u3MepHTenbHAS METAN-
myeckas, moaudukauns P20Y2K,
per. Ne 51171-12

TaxeoMeTp 3/1eKTPOHHEIH
TOPCON 1S8-201",

per. Ne 43884-10

Ckanep nasepastii Imager 50107,
per. Ne 67609-17

[[Iranrenumpky:is LI, per. Ne
35795-07

TommuHOMED YABTPa3BYKOBOH
Bynar 2, per. Ne 46426-11

Peiika HUBeJIHpHAS
reneckonuueckas VEGA TS3M,
per. Ne 34005-07

D [1pu BINONHEHHH H3MEPEHHIT B COOTBETCTBHH C HacTOAIICH METOAHKOi TPHMEHAETCS TAXeOMETP
3NEKTPOHHBIH HJIH CKaHEp JIa3epPHBIH.
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6.3 JlonyckaeTcs mpHMEHEHHEe APYTHX (AHANOTHIHBIX) CPEACTB MOBEPKH, 00eCNeYHBaIONIHX
NpoBepKy MeTposoradeckux xapakrepucTik CH ¢ TpeOyeMoii TOYHOCTEIO.

6.4 Tlpumensemsle cpejacTBa H3MepeHHit [AOMKHBI WMeTh JeliCTRYIONYIO TOBEpKY,
NOATBEPK/IAIONIHMH CBEICHHAMH O pe3y/bTarax MmoBepkH, BKmiodeHHsMH B PUP no obecnevennio
CAMHCTBA H3MEPEHHI.

7 TpeboBanns K cNENHATACTAM, OCYINECTBISIONAM MOBEPKY

K nposesiennio noBepky peiepsyapa J0MyCKalOT NOBEPHTECH:

— aTTeCTOBaHHLIX Ha cooTrercTBHe Tpebosannit TOCT P 56069;

— 00yyeHHBIX TpeOOBaHHAM HOPMATHBHBIX M METOAHYECKHX IOKYMEHTOB, YCTAHORIECHHBIE K
pe3epByapaM | reojie3nyeckuM npréopaM, OCHOBHBIM ITPaBHIIA HX MPHMEHEHUS,

— YMEIOUIAX 3KCIUTYaTHPOBaTh CIICLHANBHOE MpOTpaMMHOE oOecriedeHne, arTeCTOBAaHHOE Ha
COOTBETCTBHE TPeOOBAHHAM HACTOALICH METOIHKH;

— H3YYHBIIMX HACTOALLYIO METOAHKY H HMEIOLIHX CTaX paboThl MO IAHHOMY BH/TY H3MEPeHHH
He meHee | (oaHOro) roaa.

8 Tpebosanns no obecnedennio He30NACHOCTH NNPOBEACHHS MOBEPKH

8.1 IMpu npoBesenyy MOBEpPKH HEOOXOAMMO codmonaTh TpeGOBAHHSA 110 OXpaHe TPyAa B COOT-
BetcTBuH ¢ paszenoMm 7 TOCT 8.570.

8.2 HemocpeICTBEHHO Mepel HA4anoM MOBEPKH PYyKOBOAMTE b NPOM3BOACTBA (I/l¢ OCYIIeCTB-
NSeTCH TIOBepKa) 0073aH MPOBECTH HHCTPYKTAXK [0 OXpaHe TPY/a, CBA3AHHBIH ¢ 0COGEHHOCTAMH Npe/i-
npuaTHa: paboTa Ha CKIaAax ropiodero, pabora Ha BeicoTe, HEOOXOAHMOCTb IPHMEHEHHA CIIEIIONIEHNKTBI
W MHIABAIYAIBHBIX CPEJICTB 3alIHTHI, paboTa BO B3PHIBOONACHBIX H NI0XApOOTAacHbIX 30HaX, paboTa B
3aKPBITHIX 30HAX C BPEIHBIMH MTAPaMH H T.IL.

8.3 Ha Bemonnenne paboT, npy HeoOX0AMMOCTH, Clie/IyeT NOMYYHTh HapsAa-10IyCK OT PyKOBO-
JIMTENS WK [71aBHOTO HHJKEHEpa NMpeNpHATHA.

8.4 Ilpu Hanuuuu He(TeNMpOIyKTa B pe3epByape M3MCPCHHA BRIMOTHAIOTCS H3-3a NPECIOB
B3PHIBOONACHOH 30HbL. TTpH MIMEpPEHHAX M3HYTPH 3ara30BaHHOCTH JIOKHA OBITH HHXKE JOMyCTHMOH
TpH OrHeBBIX paboTax.

8.5 OcnoBHble TpeGOBAHHS H HEOGXOMMEIE YCI0BHSA JUls obecnedeH s 6e30NacHOCTH IIPH 110~
BEPKE:

— YC/IOBHS TIPH NPOBEIEHHH MOBEPKH JODKHBI COOTBETCTBOBATH TPEGOBAHMSAM, YCTAHOB/CH-
HBIM B JIC/CTBYIONIAX CTaRAapTax rno 6e30nacHOCTH TPY/a;

— Ha paboyem MecTe Jo/KHA ObITH 0OecedeHa OCBeIeHHOCTb (00mmas | MeCTHas) B COOTBET-
CTBHH C JeHCTBYIOMMMH HOPMATHBAMH.

9 TpeboBaHHS K YCJIOBHSM MPOBEIEHHS OBEPKH
9.1 Ipr npoBeaeHHH OBEPKH A0JDKHBI ObITh 0OECTIEUEHBI CCAYIONIHE YCIOBHA:

— TeMIeparypa okpykatomei cpensi, °C ot -10 no +45;
— arMocdeproe pasnenue, klla (rTla) ot 84,0 no 106,0 (ot 840 xo 1060);
— OCa/IKH OTCYTCTBYIOT;

— pe3sepByap A0/DKeH OBITh MOPOIKHHM.

9.2 Oprasuzanuel-3aKa3uuKkoM Ui [IPOBEJICHHS TOBEPKH AOIKHO OBITH BBINOJIHEHO
creyionmee:

a) pesepsyap AOKeH OBITH IMOJHOCTBIO CMOHTHPOBaH, YCTaHOBJICH Ha YCTOHYHBBIH
dyHIaMEHT, HCIIBITAH Ha IPOYHOCTE H FEPMETHYHOCTB, MOIHOCTBIO OYHIICH H TPOBETPCH,

6) MpH HATHYMH TIOATOTOBJICH IUIAH PacroioKCHHA Pe3epByapa, TEXHHYECKHH Mmacropr H
YepTEexKH OBIMX BH/IOB, Pe3yJIBTaThl NIPe/IbIIy el NOBEPKH.

10 Buemuuii 0cMOTP H NMOATOTOBKA K NOBEpKe H onpodosanme cpeicTaa H3IMepeHuit
10.1 Buemnuii ocMoTp
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10.1.1 IlpoBepaioT Ha MeCTe COOTBETCTBHE KOHCTPYKUHHE H BHYTPEHHHX JCTaneH pesepsyapa
TEXHHYCCKOH JOKYMEHTALIHEH HA HETO.

10.1.2 IIpoBepsioT COCTOSHHE OTMOCTOK pe3epByapa (OTCYTCTBHE TPEIIMH H HX [E/I0CTHOCTS).

10.1.3 TIpoBepsioT BHEIIHA BA H KOMIUIEKTHOCTH pe3epByapa BU3yalIbHEIM OCMOTPOM Ha CO-
OTBETCTBHE TPEOOBAHUAM TEXHUHECKOH JOKYMEHTALIHH.

10.1.4 IIpoBepsioT KOHCTPYKIHIO H BHYTPEHHHE JIeTATH pe3epByapa Ha COOTBETCTBHE Tpebo-
BaHHAM TEXHHYECKOH JIOKYMEHTAIHH.

10.1.5 TpoBoasT BHEITHHIA OCMOTP IMOBEPXHOCTH CTCHKH pe3epByapa (Ha oTcyTcTBHE nedop-
MalHii CTEHKH, 3arpA3HeHMi, OpBI3r META/UIOB, HATUTHIBOB, 3ayCEHIIEB).

10.1.6 TlpoBepsioT HaTH4He HEOOXOAUMOMN apMaTypsl H 000pYI0BaHHA; HCIIPABHOCTD JICCTHHUIL
H TIEPHJT JUTA BO3MOXKHOCTH MPOBE/ICHHA HapYKHBIX H3MEPCHHI.

10.2 [ToaroToBka k nosepke u onpoboBaHue

10.2.1 Pesepsyap u cpecTBa MOBEPKH MOATOTARTHBAIOT K paboTe B COOTBETCTBHE C TEXHHYE-
CKOJi JIOKYMEHTAIlHEH Ha HUX.

10.2.2 TIpoBepsioT HAMHYHE CBHIETEILCTE O [IOBEPKE H KJICeHM Ha CPeJICTBaX MOBEPKH, & TAKKE
CPOK O4YEpEAHOI NOBEPKH CPE/ICTBA H3MEPEHHHH.

10.2.3 [Iposepsor paboTocnocoOHOCTH BCEX Y3/I0B pe3epByapa.

11 Onpenenennie MeTPOJOrHYECKHX XAPAKTEPHCTHK H MOATBEPAK/ACHHA COOTBETCTBHS
pelepByapa MeTpoJIOrHYecKHM TpeboBaHusaM

[ToaTBepKAeHAE COOTBETCTBHS Pe3epPByapa METPOIOrHYECKAM TPEOOBAHHAM TPOBEPAETCS MPH
BeINOJNHEHHA paszgenoB 10, 11 ganHON METOAMKH NOBEPKH, NPH ONPEACICHHH METPOJIOrHYCCKHX
XapaKTEpPHCTHK, METPONOTHYECKHM XapaKTePHCTHKAM, YCTAHOBJIEHHBIM NPH YTBEPKIACHHH THNA
Cpe/cTBa H3IMEPEHHH.

PesyisTartl [OBEpKH pe3epsyapa TONOKHTENbHBIC, €CIH TPpEIEThl  JIONMyCKaeMOM
OTHOCHTEJILHOM TOrPEeMHOCTH BMECTHMOCTH pesepyapa He npessimnaior +0,10 %, NpHBEACHHOIO B
ONMHCAHWWA THNA. B ciyyae HE BLUIOJHCHHA JAHHBIX YCIOBMH pe3yisrarbl IOBEPKH pe3epByapa
OTpHIIATEJIbHBIC.

11.1 W3mepenne paccTosnmii, TOPH3OHTAABHBIX H BEPTHKAJILHBLIX YIVIOB (3CHHTHBIX
paceTostHHil) TAXEOMETPOM HJIH CKAHEPOM, YCIOBHIT H3MepeHHii H TeMIePATYPbI pe3epByapa

11.1.1 M3mepenne paccTOsHMil, TFOPH3OHTATBHBIX M BEPTHKAIBHBIX YITIOB (3EHHTHBIX
paccTOSHMI) TAXeOMETPOM HJIH CKAHEPOM BHIMONHAIOT B COOTBCTCTBHH C PYKOBOACTBAMH MO HX
skerutyaraunn. [Ipu onpeieneHHH KOOPIMHAT TOYEK B ICOAC3MHMECKOH CETH H NPH ONpPCICICHHH
KOOP/HHAT TOYEK HA MOBEPXHOCTH CTEHKH Pe3epByapa YIIOBBIC H3MEPEHHSA TaXCOMETPOM BEIMOTHAIOT
B 1101 ripAeMa (TONBKO MpPH KpyTe JIEBO).

Pe3ynLTaThl JHHENHBIX H YITOBBIX HIMepeHHii (TOPH30HTAIBHBIC H BEPTHKAILHBIC YIIIbl HITH
3CHHTHBIE PACCTOAHHS) WJIH TOPH3OHTATbHBIE KOOPAMHATEl M BBICOTHI TOYEK, BLIMHCICHHBIC MO
pesy/ILTaTaM YITIOBBIX M JIHHEHHBIX H3MEPEHH, 3allHChIBAIOT B NTaMATH TaXEOMETPa HJIH CKaHCpa.

11.1.2 Temneparypy ¥ arMocepHOE JaBiICHHE BO3/TyXa 3aITHCHIBAKOT B MPOTOKOI MOBEPKH H
3aHOCAT B MAMATH TAXeOMETpa Ulid ABTOMATHYECKOrO0 BBOJA MONMpPABOK B H3MEPEHHLIC 3HAUCHHA
paccTOSHHH.

Pesysrarsl W3Mepenuit B coorsercrud ¢ 11.1.2 3aHOCAT B IpOTOKOI, thopma KoTOpPOIrO
npusenena B npunoxenun b (b.1.3).

11.1.3 Tepen HaYanoM MOBEPKH TAXEOMETPOM HIJIH CKaHEPOM H3MEPAIOT TeMIICPaTypy CTEHKH
pe3epByapa TepMOrHrPOMETPOM.

Pesynsratel m3mepenuii B coorercTuH ¢ 11.1.3 3aHOCAT B TPOTOKOM, ¢opma KoTOpOTO
npusesesa B npunoxenn b (b.2.5).

11.2 H3mepenns 6a30B0ii BLICOTHI pe3epByapa
11.2.1 Ba3oByio BEICOTY pe3epByapa H3MEPAIOT B COOTBETCTBHH ¢ 9.1. 10 TOCT 8.570.

10
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11.2.2 basosas BeicOTa ypoBHeMepa — abCoJIOTHas BbicoTa (praHila, K KOTOPOMY KpPEMHTCH
ypOBHEMeEp, onpeaensercs no TpeboBaHUK 3akazyuka pabot. [Ipu 3TOM TaxeoMeTpoM HIH Ha CKaHe
m3MepseTcs THO0 MpeBbITEHAEe MEMX/TY BEPXOM 3aMEPEeHHOI NMIaHKH HIH Cpe3a roplIoBHHbI 3aMEPHOIO
moKa 1 (nanieM JUIs KpenjieHus ypoBHemepa, 00 npeBsinenne Mex1y 0a30Boi TOUKOi pe3epByapa
u Oaz0oBoil TOuKOH ypoBHemepa M Oa3zoBas BbICOTa YpOBHEMepa aHajIOrH4YHO O6a30Boi BhICOTE
pe3epByapa.

Pesynsratel W3MepeHmii 3aHOCAT B NPOTOKOI, JopMa KOTOpOro NpHBeACHa B NpHIOKeHHH b
(5.2.2).

11.3 Usmepenus npu onpeiejennn a6co0THOI BLICOTEI TOYKH reoie3HiecKoii ceTn

11.3.1 Onpenenenne BEICOTHI TOYEK IEOAC3HYECKON CETH B BH/IE MAPOK, HAKJICCHHBIX HA CTCHKY
pe3epsyapa, BBINOJIHSIOT METOAOM TPHIOHOMeTpHHeckoro HuBenuposanus. [lpu 3toM, M3MepsiOT
BEPTHKAIBHBIH YroJl W HAKJIOHHOE PAacCTOSHWE Ha OTpakarelb-MapKy, YCTAHOBJIEHHYIO Ha TOYKY
KacaHHs JHHILA IPy30M PYJIeTKH. PyneTkoil H3MepsioT BICOTY OTpaXaTels-MapKH HaJl TOUKOH KacaHus
IHHIIA TPY30M PYJIETKH M BBOJAAT B TaxeoMeTp. TaxeoMeTpoM H3MEPSIOT BEPTHKAIbHBIC YTl H
HAKJIOHHBIE PACCTOSHMS HA MAPKH, HAK/IECHHblC Ha BHYTpeHHe# cTenke pe3epsyapa. C moMouisio
[POrpaMMHOIo o0ecneyeHHsA TaXeOMETPa BIYHCIIAIOT BLICOTY PACHOIOKEHH MAPOK.

11.3.2 Pexomenayercs H3MepeHHss B cOOTBeTcTBHH ¢ 11.3.1 BBINONHATH COBMECTHO C
onpesieNeHHeM TOPH3OHTAIBHBIX KOOPAHHAT TOYEK re0JIe3WHeckolf CeTH B BHJC MapOK Ha CTCHKE B
coorBetcTBHH ¢ 11.5.8.

11.3.3 VamepeHns npH ONPE/CNCHWH BHICOTHl OCTAIBHBIX TOYEK TEOAC3HYECKOH CeTH
BBLINOJHSIOT OJHOBPEMEHHO C HM3MEPEHHSMH JUIS ONpe/e/ICHAS NOPH30OHTANBHBIX KOOPAMHAT TOHCK
reo/Ie3UYECKOi CETH CHApY)KH H BHYTDH pe3epByapa.

Pe3ynsTaThl H3MepeHHii 3aHOCAT B NAMATh TAXEOMETPa WIM B NPOTOKON, (hopMa KoTOpOro
npuseaena B npuwioxenun b (b.2.3).

11.4 Wamepenus npu onpe/ieeHHH a6coTIOTHON BBICOTHI «MEPTBOID) MOIOCTH

11.4.1 BeicoTy «MepTBOii» MOJIOCTH ONMPE/IENAIOT N0 BEPTHKANLHBIM YITIaM H PACCTOSHHAM,
H3MEPECHHBIM TaxeOMETPOM Ha OTpakKaTelb-MapKy, MOC/ICA0BATC/IbHO YCTAHOBACHHYIO Ha TOYKY
KACAHWS JHWINA TPY30M PYJETKH H HH3 TIPHEMO-Pa3iaTouHoro narpyoka. Eciin HeT npsAMOH BHAHMOCTH
HA HH3 BHyTpeHHeil oOpasylomeil NpHeMO-pa3faTodHOro NaTpybka, BHIMONMHAIOT H3MEPSHHS Ha
OTpaXaTeNb-MapKy, YCTAHOBJIEHHYIO HA JHHUIC HETOCPE/JICTBEHHO MOA IMPHEMO-Pa3IaTOTHEIM
narpyOKOM, @ 3aTeM pYJIETKOHl H3MEepsIOT PACCTOSHHE M0 BEepPTHKAIM OT JHHINA /10 HH3a MPHEMO-
pa3natoyHoro narpyOka (pHCyHOK A.S5).

Pesynsrarsl M3MepeHHil 3aHOCAT B NaMsAThb TAXCOMETPa HJIH B TPOTOKOI, (hopMa KOTOPOTO
npuseaena B npuiokennu b (b.2.4).

11.5 M3mepenust npH onpeieeHHH rOPH3OHTAILHBIX KOOPAHHAT H abcoa0THOI BBICOTHI
TOYEK reofe3H4ecKoil ceTH

11.5.1 M3mepeHus NpH ONpPEIEJCHHA TOPH3OHTAILHBIX KOOPAMHAT W BBICOTHI TOHCK
reojIe3MuecKoil CeTH BBITIOJIHSIOT B ClIeAyIONIeH MOCae10BaTeIbHOCTH.

VeTaHaBAMBAIOT TAXCOMETP B UEHTpPE pe3epByapa WK Ha IMHAH, COeAMHSIONIEH LCHTP pe3ep-
BYapa ¢ TOYKO}i KacaHus JHHINA TPy30oM pyeTkr. HaBomsT 3pHTeIbHYIO TpyOy TaxeomeTpa Ha OTpaxa-
Te/b-MapKy, YKPEIUIEHHYIO Ha BeXe, YCTAHOBJICHHON Ha TOUKE KACAHHA JHHMINA IPY30M PYJIETKH, H 00-
HYJISIOT MOKa3aHHs FOPH30HTAIBHOTO Kpyra. M3aMepsioT BepTHKATBHBIH YIOI H PACCTOAHUC 110 OTpaka-
TENS-MapKH H C NIOMOLIBIO MPOTPAMMHOTO 00ECIeUCHHS TaXeOMETPa BHIMHCIISIOT BHICOTY TOPH3OHTA
TaxeoMmerpa.

Hak/IeHBaIOT Ha CTEHKY pe3epByapa YeThIpe OTPaKAIOMMX TUIeHKH (karadoTa) Hiik OyMaKHBIX
BH3MPHEIX MApKH (CM. pHCYHOK A.1) # H3MEPSIOT Ha HHX FOPH3OHTANBHEIE, BEPTHKAILHBIC yTITRI H pac-
cTOSHHS (PHCYHOK A.2). OIHOBPEMEHHO BLIYHCIISIOT TOPH30HTAIbHbIE KOOPAHHATBI H BHICOTY ITHX TO-
YeK M TOYKHM KACAHH$ AHMINA TPY30M PYJIETKH C IOMOMUIBIO TPOrpaMMHOro obecneyeHns TaXxeoMeTpa H
3aHOCAT JIAaHHBIE B MaMATh TAXEOMETPA.
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[Tpu npumeHeHHH ckaHepa H HEOOXOAMMOCTH [IPOBECTH CKAHHPOBAHHE C HECKOJBKHX TOYEK,
BMECTO MapoK Ha CTEHKE MOTYT YCTaHAB/IHBAaTbCA Ha JHHILE PE3EpByapa BO3JI€ €ro CTEHKH paBHOyJa-
nernsie 2-4 chepbl MM MapKH W3 KOMIUIEKTa CKaHepa, KOTOPhIe CKAHUPYIOTCS W3 3THX TOYEK.

11.5.2 Uamepenus npu onpe/eieHHH FOPH30HTAIbHBIX KOOPIMHAT H BEICOTHI IOTOIHHTETHHBIX
TOYCK IeOJC3HYECKOH ceTH MeTofoM oOparHOH JTHHEHHO-YITIOBOH 3aCE€YKH BBHINOMHAIOT HEMOCPea-
CTBEHHO Tepeji H3MEPEHHAMH Ha CTEHKHM pe3epByapa B Cieayroule nocne0BareabHoCTH. Taxeomerp
VCTAHABIHBAIOT HA IITATHBE B TOYKE (PHCYHOK A.6), rie 370 HeoOX0AHMO JUIS BHINOJTHEHHS H3MEPEHHHA
Ha CTeHKH pe3epsyapa. Ha Toukax reozie3ntieckoif CeTH yCTaHABIHBAOT HE MEHEE JIBYX OTpaXareJsieH-
MapOK H H3MEPAIOT HX BHICOTHL. BHINONHAIOT Ha HAX H3MEPEHHA TOPH30HTAILHBIX, BEPTHKAIBHBIX YITIOB
H PacCTOSHUH TAXCOMETPOM. BEMHCISIOT ¢ MOMOIIBIO TPOrPAMMHOr0 00eCIeYeHHs TaXeoMeTpa ropH-
30HTATBHBIC KOOPAMHATHI M BBICOTY TOYKH, B KOTOpOil Haxonutcs TaxeoMetp. Ilocne atoro taxeomerp
CYHTAETCS MOATOTOBISHHBIM /UIS H3MEPEeHHH Ha TOYKH Ha CTCHKaX pe3epByapa.

11.5.3 Topu3onTanbHble KOOPAMHATHI M YCIOBHaf BBICOTA TOYEK IeONE3HYECKOH CETH,
BEIYHCJIEHHBIE C TIOMOIILIO IPOrpaMMHOro obecreyeH s, 3aHOCAT B AMATh TaXCOMETpa HJIH CKaHepa
H, IIpH HEOBGXOIMMOCTH, B IIPOTOKOJ, (hopma KoToporo npuseesa B npuiokennn b (5.2.6).

11.6 M3mepenus npH onpeaesieHHH KOOPIAHHAT To4eK H a0CoM0THOI BBICOTHI TOUCK

11.6.1 U3mepeHnsi TpH ONpeeNeHHH KOOPJHWHAT TOYEK PEKOMCHIYETCH BBINOIHATH Cpasy
nocsie Co3MaHHA reoxe3wyeckoii cetm B coorsercTBHM ¢ 11.5.1. Ilepen M3MepeHHsSMH TaxeoMeTp
(cKaHep) IEHTPHPYIOT HA TOMKOH N€0/Ie3HUECKOi CeTH H MIMEPAIOT €ro BHICOTY (10 rOpH3OHTATBHOMH
OCH).

11.6.2 3purensuyio TpyOy TaxeoMeTpa HaBOJAT HA PHCKY, OTMEUAIONIYIO COOTBETCTBYIONICE
BEPTHKAJIBHOE CEYeHWe Ha TOBEPXHOCTH pe3epByapa Ha BBICOTE 0,75 BeIiCcOTHI mepBoro moaca. B
TaxeoMeTp BBOJAST KO «TOYKH Ha IOBEPXHOCTH pe3epByapa, HOMEp CEHCHHI. Taxeometp
MEPeKTIOHAIOT B PEKHM (H3MEPEHHA paccTosnwmil Ge3 oTpawarens». Bpamas 3pHTENbHYIO TpyGy
TAXEOMETpa BOKPYT FOPH3OHTAJIBHOM OCH BBITIOMHAIOT HABEACHHE, HAYHHAA € 0,75 BBICOTBI NEPBOTO
0Sica, HA HHXKHIOK, CPEJHIOID M BEPXHIOIO TOYKH KaXJIOro mosca pesepsyapa €O BTOpOro Jo
npeanociemsero. Jls BEPXHEro Mosca HaBeACHHE OCYMECTBIIAIOT TOIBKO Ha TOUKH, PaCHONIOKCHHLIE
BHH3y M B cepeaude nosca. [locne HaBeneHHs Ha KakIyl0 TOYKY H3MEPSIOT IOPH3OHTAIBHOC
HaTpaB/enye, BEPTHKATBHEIA yroi i pacctosine. [Tporpammoii, BCTPOEHHO# B TAXEOMETP, BEIYHCIIAIOT
TOPH30HTATLHBIE KOOPJAMHATEI H BBICOTY TOYKH, HA KOTOPYIO BHIIONHAIHCH HIMCPCHHA H 3aHOCAT B
NaMATh TaXeoMeTpa.

11.6.3 U3amepenns B cootBeTcTBHH ¢ 11.6.2 BHIMOMHSAIOT HA TOYKH B KAXJIOM M3 BEPTHKAIBHBIX
cevueHHil, JOCTYMHBIX TS H3MepeHHuii ¢ JaHHO#H TOYKH re0/Ie3HYCCKOH CETH.

[Ipn BRIMONHEHHH HM3MEPSHHI B TaxeoMeTp WM CKaHEp 3a/aioT war CKaHHPOBAHHA B
FOPH30HTATBHOM H BEPTHKAIBHOI MIOCKOCTH H BBIIOJIHAIOT H3MEPEHHS B ABTOMATHYECKOM PEKHME.

11.6.4 ITo pesyibTataM H3MepeHHi BBIMHCIAIOT KOOPIHHATEI TaXeoOMETpa (ckanepa) ¢ noMo-
IIBIO TIPOrPAMMHOTO OOecTieYeHHA H3 0OpaTHOMH 3acedKH. TMorpemsocts u3mepenuii (CKO) roprson-
TATBLHBIX KOOP/MHAT H BBICOTHI TAXEOMETPa I0WKHa ObiTh He Gonee 3 MMm.

11.6.5 Onpenensior Takx e rOPH3OHTATLHBIE KOOPAMHATHI $230BOH TOYKH (910 TOXKE — TOYKH
KacaHWs JIHWINA TPy30M pYJICTKH) YCTaHOBHB OTpaXaTelb-Mapky B 3Ty TOUKY. Uamepenus
PEKOMEH/IYETCs BHIIOIHATE NPH H3MEPEHHAX, BBIOTHACMBIX B COOTBCTCTBHH C 11.3.1.

Pesy/sTarhl H3MEPEHHH 3aHOCAT B NAMSTh TAXCOMETPAa HIH CKaHEpa H B NPOTOKOI, bopma
KOTOpOTO TMpHBesieHa B npuiokennn b (b.2.2).

11.6.6 Berasc/ieHHS TOPH30HTAIBHBIX KOOPJIHHAT H BbICOTHI TOYEK BBINOHAIOTCA € MOMOIILIO
MpOrpaMMHOTO OBGecrieyeHus TaXeoMEeTpa MM CKaHepa HErOCPE/ICTBEHHO B mpolecce BBINOJIHEHHS
H3MepeHHit cpasy Mmocie KOOPAMHAPOBAHHS OYePeHOM TOUKH MOJHTOHOMETPHHECKOrO XOZa. 3amuch
KOOP/IMHAT M BBICOTBI TOYEK MPOBOAMTCS B IIAMATH TAXEOMETPA HJIH CKanepa 6e3 3amEcH B TIPOTOKOJ
MOBEPKH.

11.7 Wiamepennsi NpH onpeieeHnH a0co0THOI BLICOTHI TOSICOB, TOJNIHHBI CTEHOK H
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CJI0fl KPACKH, BLICOTHI H 3HAKA HAXJIECTA MOSICOB pe3epByapa

11.7.1 H3amepeHuss npu ONpeiacjeHHH BHICOTHI TMOACOB pPE3epByapa BBINOJIHAKOT METOAOM
TPHIOHOMETPHYECKOrO HHBEJHPOBAHHS C TOMOIIBIO TaxeoMeTpa WM 1O CKaHy. YCTaHABIHBAIOT
TaXCOMETP HA TOUKE re0Ae3NYECKON CeTH HAIPOTHB IIEPBOIO BEPTHKATLHOrO cevenus. Taxeomerp
NMPHBOAT B pabouee MON0KEHHE COITIACHO HHCTPYKIIMH 110 IKCTUTYaTallMH B H3IMEPSIOT €ro BeicoTy (10
FOPH30HTAIBHOI OCH). BRIYHC/IAIOT BRICOTY FOPH30HTA TAXEOMETPA H BBOJAT B IAMAThH TaXCOMETPA.

11.7.2 3putensayio TpyOy TaxeoMeTpa MOC/IEA0BATE/IbHO HABOAST HA TOYKH, PACTOIOKEHHBIC
Ha rPaHAIAX TOSCOB pe3epByapa Mo MEPBOMY BEPTHKAIBHOMY CEHEHHIO, HIMEPAIOT BEPTHKAIbHBIH
yron, HAKIOHHOE PACCTOSHHE M OJHOBPEMEHHO BBIYHCISIOT BBICOTY IOACOB IPOTPAMMHBIM
obecrieyeHHEM TaxeoMeTpa.

11.7.3 Aranorngso 11.7.1 u 11.7.2 BRINOJHAKOT ONpe/ieeHHe BLICOTHI MOACOB pe3epByapa B
BepTHKAJIBHBIX CEYCHHSAX, PACTIONOKEHHBIX 101 yI7iaMu npubmmsuTensHo 90°, 180° 1 270° k meppomy.

[Tpw MpUMeHEHHH CKaHEpa BHICOTHI MOSCOB CHAMAIOT CO CKaHa (rpadudeckoro H300paxKeHHs
pesepByapa MporpaMMHbIM obecniedeHHeM (pHPMEI-POH3BOHTENA) B TEX CAMBIX TOYKAX.

11.7.4 Tonmumuy CTEHOK NMOACOB pe3epByapa ONpeAensioT HenoCPeJCTBCHHBIM HIMEPEHHEM
TpH IIOMOIIHM ToNUMHOMepa. M3MepeHus BBINONHSIOT He MEHEee YeM B 4-X TOYKAX M0 KakIoMy HOACY
pe3epByapa U He MeHee 2-X pa3 B Kax/10ii Touke. H3MepeHHbIE 3HA4CHHS HE J0/IKHbI OTIH4aTbCA Gonee
yem ma 0,3 mm. JlomyckaeTcs HCMOTB30BaTh Pe3yIbTarkl NPebIIyIIeH MNOBCPKH MM 3HAYMCHHA,
janHCcaHHble B CTPOMTEIBHOMN TOKYMEHTAILIHH Ha pe3epByap.

11.7.5 TommmHy cnos Kpackid MOSCOB pe3epByapa ONPEACIAIOT HEMOCPCACTBCHHBIM
H3MEpEHHEM TOJIIMHEI CKO/Ia KPACKH LUTAHTEHIHPKY/eM. M3MepeHHs BLITOHSAIOT HC MCHEE HEM B 4-x
TOYKAX 110 KKIOMY TOSCY pe3epByapa H He MeHee 2-X pa3 B KaKIOH TOUKe. W3amepeHHbIe 3HaYeHHs He
NOMKHBI OTIHYaTeed Oonee yeMm Ha 0,2 MM.

11.7.6 BeicoTy HaxJecTa MosScOB Pe3epByapa ONpeeNsioT HeMOCPEICTBEHHBIM H3MEDEHHEM
muHelikoii. M3MepeHHs BBITOIHSIOT HE MEHEE 4eM B 4-X TOUKAX MO KaXAOMY MOACY pe3epByapa H HE
MeHee 2-X pa3 B Kax1oit Touke. Mi3mepenHbie 3Ha4eHHS HE JIODKHBI OTIHYATHCA Gonee 4eM Ha 2 MM.

HeoBGXOMMMO BBHIMHCIATH BHYTPEHHHE BBICOTHI TIOSCOB, TMOJTOMY, €CJIH H3MCPEHHA
BBIMOTHAIOTCS CHAPYKH, HAXJIECTy MPHCBAHBACTCA 3HAK — NOJIOHTENBHEIHN, €CIIH NOAC, YTO HAXOMUTCH
BhIIIE, HAXOJMTCA C BHEIIHEH CTOPOHBI MOsCA, YTO HAXOMHTCH HHKE, OTpHILATEIbHBIH, €CITH TOAC, 4TO
HAXOJMTCA BhILE, HAXOMUTCA C BHYTPEHHEH CTOPOHBI 10ACa, YTO HAXOANTCS HHKE. Ipu H3MepeHHH U3
Ccepe/lMHbl pe3epByapa 3HaK HaxsecTa (HKCHpPYETCs B IPOTOKOIE, HO UL BBIYACIICHHI BBICOT MOSCOB
no 12.8.3.1 u 12.8.3.2 3ra nHdopManus He HCNOJB3YETCA.

11.7.7 Pe3ynsrarsl H3MEPEHHH B COOTBETCTBHH C 11.7.1+11.7.6 3anocst B npoTokoi, dopma
KoTOporo npusejiena B mpasoxenus b (b.2.7).

11.8 Mamepenus npu onpe/ieieHHH FEOMETPHYECKHX HAPAMETPOB | abCcoIITHOM BBICOTHI
BHYTPEHHHX JleTaJjieil n 0bopy1oBanus pesepsyapa

11.8.1 U3MepsroT JHaMETP MONEPEIHOrO CEHCHHA IMIHHAPHYECKOl JeTATH WIH HIHPHHY H
BBICOTY TPAMOYTOJIBHOTO TOTEPEeYHOro CEHeHHs KaK CPEIHEE M3 HE MeHee YeM JIByX H3MepeHuil
ITAHreHIMPKY/IEM, PYJIETKOH HiH MeTaTHuecKoi aHHeikoi. M3MepaioT Takke HAKIOH OCH JACTAJH K
BEPTHKA/IH HAKJIAJHBIM CTPOUTEIBHBIM YPOBHEM H JUTHHY JETAH pYNeTKOi W pe3ynbTaThl H3MEpCHHH
3aIMCHIBAIOT B MPOTOKON (opMa KOTOPOrO NpHBEJICHA B IPHIOKCHHH b (b5.2.8). 3naueHus JTHHEI
JAMMCHIBAIOT CO 3HAKOM "—", €CITH JICTA/Ib HAPYXKHAS, YBEJIMYHBAIOMAA 00beM pe3epByapa, i CO 3HAKOM
"4+" ecsiM BHYTPEHHSS — yMEHbIIAKOIIAs 00beM pe3epByapa.

11.8.2 BoicoTy HIDKHeHl W BepXHeil TPaHHIIbI ACTalH OMpPEAC/IAIOT TAXEOMETPOM METOZIOM
TPHIOHOMETPHYECKOrO HHBEIHPOBAHHA, TOCTE0BATEILHO HIMEPSA BEPTHKATBHbIE YITIBI (3EHHTHbIC
paccTOSHHS) H PAcCTOAHHA HA HM3 H BEPX kaknoii aeramn. Vamepenue paccTOsHHE BBHITOJHSAIOT B
peKHME «H3MEPEeHHS pACCTOAHMH Oe3 OTpaKareii» TaxeoMEeTpa HWJIH Ha OTpakarelb-MapKy,
yCTaHAB/IHBAEMYIO B COOTBETCTBYIOLIHX TOUKAX.

[pumeuanue — B ciayvae HEBOIMOKHOCTH BBIMONHEHHA WIMepeHHii WIHYTPH pe3epByapa
JOMyCKAETCS 3HAYEHHS BHICOTHI M NapaMETPOB BHYTPEHHHX neraneit W 0BOpYNOBaHHS ONpeieiATh MO
CTPOMTENBHO JOKYMEHTALMH HA PE3EPBYap WK 10 pesyibTaraM npeablAyIne NoBepKHu.
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11.8.3 Ilpu senoab3oBaHHH CKaHEpa pa3Mepsl JeTaslell H BEICOTa HX HH3a H BEpXa CHUMAIOTCA
CO CKaHa ITPH MOMOIIH POrpaMMHOro odecrnedeHns YHPMBI-IIPOH3BOIHTENA CKaHepa.

. Bee pesynsTarsl H3MEpeHHIt 3aHOCAT B IPOTOKO, JopMa KOTOPOro MpHBEIeHA B MPHIIOKEHHH
(5.2.8).

11.9 Himepenns mpH onpeleNeHHH Aa0COMIOTHOH BBICOTHI YPOBHH H ILTIOTHOCTH
AHIAKOCTH, HAXOAsIIelics B pe3epByape NpH NoBepKe

11.9.1 AGcomOTHYIO BHICOTY YPOBHSA W IIOTHOCTE JKH/IKOCTH, HAXO/IAIIEHCS B pe3epByape npi
H3IMEPEHHSAX, onpeaensior B coorsercTBru ¢ 9.1.5 1 9.1.4 TOCT 8.570.

PeayasTaThl HaMepeHHii 3aHOCAT B POTOKOL, opMa KOTOPOro NpHBEICHA B MPUIOKeHHH b

(B.2.5).

12 O6padoTka pe3yabTaTOB HIMEpEHHIT

12.1 Tpeasapureasnas o6paGoTka pesy/ILTATOB YIVIOBBIX H JIHHEHHBIX HIMepeHHI,
BbINOJHEHHBIX TAXEOMETPOM HJIH CKAHEPOM

12.1.] BBIMHCASIOT 3HAYCHHA TOPH3OHTAILHBIX HanpasicHHil N, BepTHKATLHBIX yrioB V
(3eHHTHBIX PacCTOSHAM Z) ¥ HAKJIOHHBIX PaccTosHuii D mporpaMMHEIM 00eCrie4eHHEM TaxeoMeTpa HiTH
cKaHepa.

12.1.2 BBMHCISIOT 3HAYEHUA TOPH3OHTANBHBIX MPOJOKEHHH S MO 3HAYCHHSM HAKJOHHBIX
paccTosnuii D M BEPTHKAILHBIX YNOB ¥ MM 3eHHTHBIX PacCTOSHMI Z, MPOTrpaMMHbIM obecriedeHHEM
TaxeoMeTpa KM CkaHepa no Gopmynam:

S = D-cosV - npu uaMepeHnH BePTHKAIbHBIX YIJIOB; (12.1)

S = D-sin Z - npu u3MepeHHH 3¢HATHBIX PACCTOSHHIA.

12.1.3 Ilpu u3MepeHHSX, BHINOJHEHHBIX METOJOM TPHTOHOMETPUYCCKOr0 HHBETHPOBAHHA,
BBIYHCIISIOT NMPEBBINEHHS h MEXKITy TOYKAMH, Ha KOTOpbIC BHIONHAIOCH BU3HPOBAHME NPH MOMOLIH
TaxeoMeTpa, no opmynam:

h=D-sinV +1'=1" _ oy yamepenun BepTHKATBHBIX YIVIOB; (12.2)

h=D-cos Z+1"—1" _ppy uamepennn 3eHHTHBIX PaccTOSHH.

e ' — W3MepeHHas PYJIETKOI BHICOTA TAXEOMETpa (BHICOTA €r0 rOPH3OHTANBHOH OCH) HaJl TOYKOH
reojie3ndYecKoii ceTy;
I" —u3mepeHHas py/neTKol BbICOTA OTpakaTe/s-MapKH, YCTaHABJIEHHOH Hal TOYKOH BH3HPOBAHHS.

Ecmn I’ =0, T0 BHIMHCISIOT NPEBBILIEHAE MEXTY TOPH3OHTAIBLHOM OCHIO TAXEOMETPA H TOUKOH,
Ha KOTOPYIO OCYIIECTB/ISIOCh BH3HPOBaHHE.

12.1.4 TTpupauieHus FOPH3OHTAILHBIX KOOpPAHHAT AX H Ay Mexay TouKaMH reojie3H4ecKoi
CeTW W TOUKAMH HA BHYTPCHHEH W BHeIUHeil MOBEPXHOCTH CTEHKH pe3epByapa BBIMHC/LIOT TIO
dopmynam:

Ax=D-cosV -cosa =S8 -cosa

Ay:D'COSV'Si“a':S'Sina (12.3)

?

e @ — JHPEKIHOHHBIH Yron (asuMyT) HampaBneHHs C TOUKH reoJIe3HYecKoif CeTH Ha TOUKY,
KOOP/IMHATE! KOTOPOi ONpe/IeNsioT — IJIOCKHi yTo B TOPH30HTAIBHOH TIOCKOCTH 110 YgacoBO# cTpeJike
OT HaNpaBJIeHHA OCH abCIMCC 0 HANPABICHHA HA NAaHHYIO TOUKY.

JIMpeKIHOHHEIH yrol (a3AMyT) & BBIMHCIIOT 110 hopmyne:

_rc
a=a " +f (12.4)

e @ Lo JIAPEKLHOHHBIH yroj (a3uMyT) CTOPOHBI reo/Ie3H4YECKOMN CeTH,

[ - u3MepeHHBI TOPH3OHTAIBHBIE Yrol Ha TOYKY, TOPH3OHTAILHHIC KOOPAMHATHl KOTOPOH

OTpEAETAIOT.
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12.1.5 TopusonTansible koopaunarsl X , ¥ u seicora H Todek Ha BHyTpeHHEH W BHEIIHEH
TTOBEPXHOCTH CTeHKH Pe3epByapa i ApyTHX TOYeK pe3epByapa OTHOCHTETBHO TOUEK Ie0Ae3HICCKOMH CCTH
(NpHpaIIenns TOPH3OHTATBHEIX KOOPHHAT AX i Ay BEIYHCISIOT B COOTBeTCTBHE ¢ Gopmynoii 12.3, a
npesbileHHs i B cOoTBeTCTBHY C hopmynoit 12.2) BEMHCAAIOT 10 Gopymyam:

X=X""+Ax
Y=YC +Ay . (12.5)
H=H" +h

rae X 7€, ¥ 7€ - ropusonransuble KoOpAHHATHI TOYEK Te0Ie3NYECKOl CCTH.

12.1.6 Brmumcnenus B coorserctBum ¢ 12.1.1 — 12.1.5 BBITIONHAIOT NPOrpaMMHBIM
obecnedeHHeM TaxeoMeTpa HIiTH CKanepa HelloCPeICTBEHHO B IPOIecce H3MEPEHHH.

12.2 O6paboTka pe3syasTaToB H3MEpPeHMHiT MpH onpeaeiennn 6a30B0ii BBICOTHI pelepByapa
12.2.1 Basosyio Bbicoty pesepsyapa H ; BbIYMCISIOT KaK CpeHEe apHpMETHUECKOe U3 BCeX

u3Mepennii mo Gopmyrne:

n
ZH5E
H; =5—, (12.6)
n

rne H 6, i -TOe H3MepeHHoe 3HaueHHe 0a30BOM BHICOTHI pe3epByapa,

n —obLiee KOIMYecTBO H3MepeHuii 6a30B0H BBICOTHL.
Beruncienus no 12.2.1 BLIMOAHAIOT B MPOTOKOIE, (JOpMa KOTOPOro NPUBEACHA B IIPHIIOKCHHH
b (b.2.2).
12.2.2 Eciu M3 METPOJOTHYECKHX HCC/ICJOBAHMH ONpe/ieTeHa TOCTOAHHAA [ONpaBka K
PACCTOAHMIO H3MEPSEMOMY Teo/Ie3nueckuM NpuoopoM (KOHCTaHTa npuGopa), TO 3Ta MOMpPaBKa MOKET
GBITH BBEJICHA B PE3Y/ILTATH H3MEPEHHH ¢ HCIIONb30BAHHEM (OPMYIL:

D,=X!+Y}+H?; (12.7)
X Y

XIPEJ.=XI+C'__‘T, Y‘.Pﬂ-=}r‘_+c._[_; H!:PﬂzH‘r+C'ﬂr (128)
D; D; D;

rie C — onpeseieHHas U3 METPONOTHYECKHX HCCIEZIOBAHMH MOCTOSHHAA NONPaBka K PACCTOAHHIO,
H3MEpAEMOMY Te0Ie3HYECKHM TIPHOOPOM (KOHCTaHTa TpHOOpa).

12.3 OGpaGoTka pe3yabTaTOB W3MepPeHHii NPW ONpEJeJeHHH BBICOTHI  TOUEK
reoae3ngeckoii CeTH H HU3A NPHEMO-PA3IATOHOIO NaTpyoKa
" H rc %
12.3.1 BricoTy TOUKH Teofe3Hyeckoil ceTd f1p ~ TpH BBIIOTHEHHH H3MEPCHHH CHApYXH
a
pesepByapa, BEIMHCIAIOT M0 QOopMyTaM:
B
H ;{-: C-H g —h —1 | — ecu M3Mepenns BLIIOJIHSAIH TAXCOMETPOM, YCTAHOB/ICHHEIM HaJl
TOUKO re0/Ie3HUYECKOi CETH, BRICOTY KOTOPOii ONMpeaensior;
I B i3 &
H T_C =H;—h; +h; " — w3viepenns BHIOTHSTH TAXEOMCTPOM, YCTAHOBJCHHEIM B
i
NPOH3BOIBLHOM TOYKE, (12.9)
me H § — 0azoBas BeICOTa pe3epByapa;
hf — npeBbIIEHHE MY IOPH30HTATBHOH OChKO TAXCOMETpPA H TouKoil W3Mepenus 0a30BoH

RBICOTHI (3aMePHOH TUTAHKOH), BEIYHCICHHOE B COOTBETCTBHH C 12.1.3;
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!
li - wsmepenHas pyneTKol BHICOTA TaXeOMETpa (BBICOTA €TO TOPH3OHTANBHON OCH) Hall TOUKOH
reo1e3U4eCcKOi CeTH;
h i &
;  — IpeBBIIICHAE MEXAY TOPH3OHTATBHOMN OCHIO TAXEOMETPA H TOYKOH reo/Ie3myeckoli CeTH,
BBICOTY KOTOPOIi OIIpeesisiioT, BBIYHCICHHOE B COOTBeTCTBHH ¢ 12.1.3.
12.3.2 Bricory To4ek reonesumueckoi cetn H ;C IPH BBINOJHEHHH HM3MEPEHHN H3HYTPH

pe3epByapa, BbIMHC/ISIOT 10 (hopmyie:
€ - 2P
HT, =h; ~ —h,, (12.10)

rae h,— npesbicHHe MEKTY TOYKOH KacaHus [AHHMILA IPY30M PYJICTKH H FOPH3OHTAILHOM OCHIO
TaxeoMeTpa.

12.3.3 BhicOTY HH3a IIPHEMO-Pa3AaTONHOro marpy6ka — BeiCOTY «MepTBOi» onocth H ey
NpH BBHIONHEHWH W3MEPeHHil CHApYKd pe3cpByapa, BEMHCIAIOT 1O (opMyne (ecrm H3MEPEeHHS
BBITIONHATH HA BEpXy NMPHEMO-pa3aTouHoro natpyoKa):

€ w“
e hj; — NpeBBINCHAE MEXTY TOPH3OHTAIBHOH OCBIO TAXEOMETPa M BEPXOM IPHEMO-PA3/IATOTHONO
narpyOKa;
$; — TONIMEA CTEHKH MPHEMO-Pa3JiaToSHOTO MaTpyoKa;

d, - BHEMHWIl IHAMETP MPHEMO-Pa3ATOYHOrO MaTpyoxa.
[Ipumeuanne — Ecn npHemMo-pasaaToHbiit marpyOOK 3arHyT BHH3 H3HYTPH, TO ONPEACTATH
BBICOTY «MEPTBOI) TIONOCTH MOKHO TONBKO H3HYTPH, JHOO HCIIOIB30BATE PE3yJILTATE! ONPEACHCHH
W3HYTPH 1 CHAPYIKH, BHITIOJHEHHEIE TOIA, KOIIa BHYTPb pe3epByapa Obul A0CTYIL

12.3.4 BricoTy HH3a IpHeMO-pa3jaTouHoro narpybka — BeicoTy «meprBoii» nonoctn H
MPH BHINOJIHEHHH H3MEPEHNH H3HYTPH pe3epByapa TaXxeOMEeTPOM, BBIUHCIIAIOT 110 dopmyne:

Hyp=h, +hp. 12.12)

rie h}', — IpeBHINIEHHe MeKIy OPH30HTATBHOH OCHIO TAXEOMETpa M HH30M [PHEMO-PAsAaTOMHOTO
natpy0OKa, U3MEPCHHOE H3HYTPH pe3epByapa.

12.3.5 BeIcOTa HEKOHTPOIHPYEMOTO OCTATKA MPUPABHHBAETCA HOMIO, CCIH B TEeXHHYECKOH
JIOKYMEHTAIlMH He 3a/1aH0 €€ APYroe 3Ha4YeHHE.

TMpenenbuyio (MAKCUMATBHYIO) BHICOTY HANONHCHHA MPHPABHHBAIOT BHICOTE BEPXA BEPXHEIO
nosica pe3epByapa i BHIMHCISIOT 10 hopmynam (12.13) wm (12.14), eca B TEXHHYECKOH JTOKYMEHTAIHH
HE 3a/1aH0 ee JApyroe 3HaYeHHe.

12.3.6 Brmumciaenus B coorserctsun ¢ 12.3.1 — 12.3.6 BNONHSIOT B TIpoTOKOJE, dopma
KOTOPOTO TIPHBEJEHA B NPUIOKEHHH b (5.2.4). BoruncieHHs J01YCKACTCA BBITOMHATS NPOrpaMMHBIM
oBecreyeHHeM TAXeoMeTpa HeMOCPE/ICTBEHHO B MPOTIECCe H3MEPCHHH.

12.3.7 Vismepenus JUTs BLIOTHEHAS Bormcenyii no 12.3.1 —12.3.5, nonyckaeTes BLINOIHATS
110 CKAHy [PH MOMOIIN TPOrpaMMHOT0 obecrieuenHs GHPMBI-TPOH3BOAUTENA CKAHEPA.

12.4 OGpaboTka pe3y.bTATOB H3MEpEHHil NpPH ONpeJleJeHHH KOOPIHHAT TOYEK
reo1e3n4ecKoii CeTH METOI0M IOJIHTOHOMETPHH

12.4.1 Ec/TH TOpH30HTATbHBIE KOOPJAHHATEI TOYEK TONHTOHOMETPHYECKOTO X04a ONpeACIATH
IporpaMMHBIM obeciiedeHHeM TaxeoMeTpa HEMOCPEACTBEHHO B IIpOLecce M3MEPEHHH B COOTBETCTBHU
¢ 11.5.1 — 11.5.8, BEMHCIMIOT HEBA3KH TOMMIOHOMETPHYECKOTO Xoha Y/, W y, Kak pasHOCTh

KOHTPOJBHBIX H HCXOIHBIX TOpH3OHTAILHBIX KOOPJAHHAT, COOTBETCTBEHHO, nepaof»i HITH KOHTpO}lI:HOﬁ
TOYKH TTOJANOHOMETPHYIECKOTO X014,
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1242 Ecnm ropu3oHTalbHBIC KOOPAMHATEI TOYEK IIOJMIOHOMETPHYECKOTO Xo[a He
OTIpENIeNANH TPOTrPaMMHBIM O0ECTICYEHHEM TaXeoMeTpa, a B IIaMATh TAXEOMETpa HIH B IPOTOKON
3aIIHCHIBATIH H3MEpeHHbIe 3HAYeHHA TOPH3OHTAIBHBIX H BEPTHKAIBHBIX YIVIOB H PacCTOSHHI, TO
[OPH30HTAIBHBIC KOOPAMHATEI TOYEK TMOJHIOHOMETPHYECKOTO XO/Ia BBIMHCIAIOT B COOTBETCTBHH C
npuioxenrneM B.

12.4.3 [lo 3Ha4eHHsM HEBA30K Y/, U y/ , , NIONY4YEHHBIM B COOTBETCTBHH ¢ 12.4.1 mm 12.4.2,

BBIYHC/IAIOT OTHOCHTEJIBHYIO I/ ¢ M OTHOCHTENBHYIO Sy ; NHHEHHbIe HEBA3KH IOIHTOHOMETPHYECKOT0
xXo/a 1o GopMynam:

v = JPIT 92 Sy, ="’—;-100%, (12.13)

- rc
e P = Z b\ T,-T,,, — MCPHMETD MOTHTOHOMETPHYECKOTO X0/,

3HaueHHE OTHOCHTE/IBHOH JMHEHHOH HEBA3KH JO/DKHO JIeXaTh B JIOTMyCKaeMBIX Mpezienax
+0,02 %. Ecnu 3HaueHHe OTHOCHTENBLHON JTHHEeHOMN HEeBA3KH BBIILIO W3 JOMYCKAeMBIX NPEeNIoB, TO
H3MEPEHHA YIVIOB H [UTHH JTHHUHA MOJIMIOHOMETPHYECKOr0 X0/1a HOBTOPAKOT.

12.5 O6Gpaborka pe3yabTaToB H3MEPEeHHI NPH ONpeleJeHHH BBLICOTHI TOYeK
reoJe3n9ecKoi ceTn

12.5.1 Eci BBICOTY TOYEK MOMHIOHOMETPHYECKOTO XO/Ia ONPEE/IHIH IPOrpaMMHBIM obecrie-
YeHHEM TAXEOMETPA HEMOCPeACTBEHHO B Ipouecce u3Mepennii B coorserctuu ¢ 11.5.1 — 11.5.7, Bei-

YHCJIAIOT BEPTHKAJILHYIO HEBA3KY INOJTHIOHOMETPHYECKOTO X0/Ia /74 j KaK Pa3sHOCTE KOHTpOJIbHOﬁ H HC-

XOJTHOH BBICOTEI, COOTBETCTBEHHO, MEPBOi HIIH KOHTPOJIBHO#H TOYKH TIOTATOHOMETPHYIECKOTO X0/1a.

12.5.2 Ecin BBICOTY TOYEK MOJIMTOHOMETPHYECKOro XOJa He OMpeIe/isH IPOrpaMMHBIM
obeclieyeHHEM TAXeOMETpa, a B MAMATh TaxeOMETpa HIH B MPOTOKOJ 3aNMCHIBAIA H3MCPCHHBIC
3HAYEHHWS TOPH3OHTANBHBIX W BEPTHKAIBHBIX YIIOB H PacCTOAHMH, TO BBICOTY TO4YEK
TTONTATOHOMETPHYECKOTO X0/1a BLIYUCIISIOT B COOTBETCTBHH € NPHIOKEHHEM B.

12.5.3 3naueHue BEPTHKAIbHOM HEBA3KH TMONHTOHOMETPHYECKOTO XO0Ad, MOJy4YeHHOE B
coorBercTBMH ¢ 12.5.1 mwm 12.5.2, He MOMKHO NpEBbINATH MPEAEIBHO IONYCKAEMYIO HEBA3KY,
BBIYHCIIACMYHO 110 hopmyrne:

son Wi =5-3n (o), (12.14)
rae B — KOJIH4YECTBO H3MEPEHHBIX Hpeﬁmeﬂﬂﬁ.

Ecii BRIMONHSAETCS HEPAaBEHCTBO {yl ,,| 2 son. Wi » TO H3MEPEHUS NPEBBIIEHAN TOBTOPSIOT.

12.6 OGpaloTka pe3y/LTATOB H3MepeHHIl NpPH ONpeNeIeHHH CpeJHero BHYTPEHHETo
pamuyca UMJIHHIDHYECKOH YACTH pe3epBYapa, PpAIHANLHLIX OTKJIOHEHHI BHYTpeHHCil
NOBEPXHOCTH LWHIHHAPHYECKOIl YACTH pelepByapa, CTeNeHH HAK/IOHA H HANPABJCHHSA HAK/IOHA
ocH

12.6.1 O6padoTka pe3ynbTaToB H3MEPEHHI IPH ONIPEICICHHH CPe/THEr0 BHYTPEHHET0 paadyca
IMTHAEIPHYECKO YacTH  pe3epByapa, palMalbHBIX OTKJIOHEHHA BHYTPCHHEH TMOBEPXHOCTH
IMJIHHIPHYECKOH 4acTH pe3epByapa, CTCTCHH HAKIOHA H HAUpPABJICHHA HAKIOHA OCH pe3epByapa
BBITIOJHSIOT 110 OpMyTam, MPHBEIeHHEIM B NpuioxeHuu [

12.6.2 TlonpaBka B CpeHHii pajuyc IMIHHAPHYECKOH YacTH pe3epsyapa 3a cyeT JNHHelHOH
HEBA3KH 3aMKHYTOTO MOJHTOHOMETPHYECKOTO XO0Ja, PacCuHTAaHHOro 1o 12.4, BBOIMTECA MHOCIE
OKOHYAHHS BEIYHCICHHS CPETHET0 Payca pe3epByapa 1o (opMy/iaM, TPHBENEHHbBIM B IPHICKEHHH [

Brraucienne MONMPAaBKH BLITIONHSIOT 10 popMynaM.

PaccuMTBIBAIOT MEPBYIO COCTABIAIONIYIO TIOMPAaBKM B CPEAHHMM pamuyc pesepsyapa 1o
dopmyiie:

ARE = o,s-{\/[(x,, -xPI}+ (v, -1';’)’] -J[(X,, ~xLf % (Yo -Y,{)’]},(IZ-IS)
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rae X, n ¥, — ropusoHTajIbHBIC KOOPJMHATEI [ICHTPA pe3epByapa Ha BEICOTE PaBHOH HYIIO,
paccyntannsie no Gopmynam (I.13);

1 I
X KH Yx — MCXOJIHBIE TOPH30HTAIBHbIE KOOPIHHATHI IEPBOH TOYKH MOJTHIOHOMETPHYECKOrO
xoz1a (11.5.5) wm koHTpOIBbHOM ToukH (11.5.6) B Hayase ©3MEpEeHUil B NOJTHTOHOMETPHYECKOM XOZE;

XH Y”
K B Yg — TFOpH30OHTAIbHBIC KOOPAHHATEI nepBoil TOYKH [MOJHIOHOMETPHYECKOro Xoja
(11.5.5) wm xorTponbHOM ToukH (11.5.6) nocne OKOHYAHHSA H3MEPEHHUI B IOJIATOHOMETPHYECKOM XO/IE.

PacCYMTRIBAIOT BTOPYK) COCTABIAIONIYI0 TIONMPAaBKH B CPeAHMil panwyc pe3epsyapa M0
thopmye:

. pPa(g+l) _yl _yl
ARX _0.25-R j Ms}_ B Yo_‘i-sF ] (12.16)
: n X, -X X,-XxI

o K

rne RPEE _ cpenHuil paanyc LHIHHAPHYECKOH YacTH pe3epsyapa, pacCUMTaHHBI 1o Gopmyre
(I.14).

12.6.3 Tlpu W3MEpeHWH CKAaHEPOM MONPABKY B CPEIHHMH PAIHyC LILIMHIPHYECKOH HacTH
pesepByapa yuHMTHIBAIOMIYIO OTKIOHEHHE METCOPOJIOTHYECKHX NapaMeTpoB arMocdepsl, H3MepeHHBIX
NpH NOBEpKE pe3epByapa OT MPHHATHIX 3a CTAHAAPTHbIE ¢ JOCTATOYHOH TOYHOCTBIO BEMHCIAIOT MO
npubmxernoit hopmyae:

A=RPED 794, (Lo Fe

273,15+1, 273,15+1,

e P, u P, — armocdeproe naBienne, K KOTOPOMY MPHBOAAT HIMEPEHHS, HATPHMEP, 1013,25 rlla,

y-1075, (12.17)

W cpejiHee H3MepeHHOe aTMOC(epHOe IaB/ICHHE;
f, u !, — Temmeparypa, K KOTOPOH MPHBOJATCH HIMEPCHHS, HANPHMED, 20 °C, u cpemmsis H3-

MepeHHas TeMIepaTypa BO3ayXa.

PACCUMTHIBAIOT HCTIPABJCHHOE 3HAYEHHE CPEJHETO pajHyca IHIHHADHYECKOH HacTH
pesepByapa no hopmyiie:

RPe: = gPes+) +AR§, +AR3; M. (12.18)

1

B dopmyne (12.18) nonpaska A HMeeT 3HaK ILTOC, ECIIH H3MEPEHUA JENATUCH H3HYTPH H

MHHYC, €CITH CHapyXH.

12.7 O6paboTka pesyabTaToB H3IMEPEHHii NPH ONpeae]eHHH BLICOTEI MOSCOB, TOJIHHBI
CTEHOK M C/1081 KPACKH, BBICOTBI HAXJIECTA MOACOB pe3epByapa

127.] BeMHC/SIOT BHEIHIOI BHICOTY MOsicoB pesepeyapa H ,"““* (ecmm m3mepenns

BBLITIOJIHAKOTCS CHAPYIKH pe3epByapa) Kak cpeiHee apu(METHYECKOE H3 4-x w3mepeHuii no Gopmyrne:
4

H ::l'ﬂﬂ.
ﬁ:xem. —i=1 . (12.19)
4
rne H"™ - i -Toe M3MepenHe BLICOTHI § -I0 Tosica pe3epByapa.
7 eHymp.

12.7.2 BBMMCASIOT BHYTPEHHIOIO BBICOTY TOSCOB pesepsyapa ¢ (ecnm M3MEpeHHA

BBITIO/HSAIOTCA H3HYTPH pe3epByapa) Kak cpetsee apudMeTHyeckoe H3 4-X u3aMepeHHii mo opmyie:
S
Hme = =1 ) (12.20)
4

anymp . .
rne H YMP- _ j-1t0e n3Mepenne BBICOTHI §-T0 MOACa pe3epsyapa.
i
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cm.
12.7.3 BeMHCISIOT TOMIIHHY CTEHOK MOSCOB pe3epByapa  §  Kak cpejiHee apH(pMeTHUecKoe U3
4-x namepennit no Gopmyie:

4
25"
P =~‘i‘T——, (12.21)

cm. .
rae 53‘ — I-TO€ H3MEPEHHE TOMIHHELI CTEHKH § -TO MOosca peé3epByapa.

o
1274 BrMmMCISIOT TOMMMHY CIOS Kpacku TI0SCOB  pesepByapa S KaKk cpeaHee

apumeTHUeckoe u3 4-X uamepennii no Gopmye:

4
xor
akp. - 1=
! 4

Kp. .
rae & g, — |-TO€ H3MEPEHHE TOMIMHEI CIOA KpacKH § -TO mosica pe3epByapa.

, (12.22)

Hax.
12.7.5 BEUHCISIOT BBICOTY HAXJIECTA MOACOB pe3epByapa ¢  Kak cpe/Hee apH()METHYECKOE U3

4-x mamepernit o hopmyre:

3
hu-nx.
hnax._:'=l "
4

HaxX.
rne h_,‘ — i -TOe H3MepeHHe BHICOTHI HAXJIECTA §-T0 [10siCa pe3epByapa.

(12.23)

»

Brunciierus B coorsercTsun ¢ 12.7.1 - 12.7.5 BRIIOIHEAIOT B MPOTOKO/E, JopMa KOTOPOIo
npusenena B mpunoxennn b (B.2.7).

12.8 Onpenenenne HHTEPBAJBHBIX BMECTHMOCTEH pe3epByapa
12.8.1 BeiumcicHHe BHICOTH HANONHEHHs pe3epByapa IPH COCTABICHHWH IpajlyHpPOBOYHOI
TabMHIIE]

12.8.1.1 C marom A/t =1 MM BEIYHCIISIOT BBICOTY H} HANOJTHEHHS Pe3epByapa, ls KOTOPOi
BBIYHCIISEOT HHTEPBATLHYIO BMECTHMOCTb.
Bupakenibie B MHLIAMETpaX monoxuTenbibie 3nasenna Hp BricoTE, 79 KOTOpBIX

BBIYHCISIOT HHTEPBATBHEIE BMECTHMOCTH, PABHEL:
+
Hf = : o (12.24)
e f — HOMep LMKIA BEIMHCICHAI.

12.8.1.2 MakcHMaIbHOE, I1I0JI0KATEIHOE 3HAYCHHE BEICOTHI HAMOTHEHHAA MPHHHMAIOT PaBHBIM
BLICOTE BEpXa BEPXHEro 10sca (ecH He 3ajaHa Jpyras MaKCHMalbHas BBICOTA HAIOIHCHUA):

H} = Hoea, (12.25)

max
12.8.1.3 BeipakeHHBIC B MHJUTAMETPAX OTPHLATC/IBHBIEC 3HAYCHHA H; BBICOTHI, U1 KOTOPBIX
BLIYMCJIAIOT HHTCPBAIBHBIE BMECTHMOCTH, PABHBI

Hy=—f. (12.26)

12.8.1.4 MuHAMAaTBHOE, OTPHLATENBHOS 3HAYCHHE BHICOTHI YPOBHA HAOTHEHHS IPUHUMACTCA
PaBHBIM BLICOTE CaMOiT HIDKHEH TOUKH HEPOBHOCTEH JHHMIIA:
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_ pyon.
H,=Hg . (12.27)
12.8.2 Brrumcienne BMecTHMOCTH ciios pe3epsyapa AV g tonmmmsoi Al = | MM BBITOTHSIOT

no opmyne:

2
AVg =7z-RP®" . A, (12.28)

Pe. "
e R™ - CpeHHil pamMyc WHIHHAPHYECKOH YacTH pe3epByapa, BEMHCIICHHBIH 10 Gopmyie (2.19).

12.8.3 Boruncnenne nonpaBku AV J‘? B f-Tyl0 HHTEPBAILHYK) BMECTHMOCTH pe3epByapa
YUYHTBHIBAIOLICH pajMa/ibHble OTKJIOHCHHA BHYTPEHHEH MOBEPXHOCTH pe3epByapa OT LMIHHAPA,
pagHycoM, PaBHBIM CPEIHEMY PaaHyCy pe3epByapa )

12.8.3.1 ®opMHpPYIOT BCIOMOraTeIbHYIO0 MaTPHILy H3 ABYX CTOJOLOB ¢ KOJIHYECTBOM CTPOK,
PaBHBIM YHCITY TIOSCOB MHHYC €IMHHALIA 110 CJIEIYIOMEMY IPHHIIMITY:
— eCNM 3HAK HaXJIecTa OTpHuaTebhbii, 10 #, = —15f,, =0;

— eCITH 3HAK HaXJIecTa NMONOKHTENbHEIH, T0 £, = 0325, =1

— eCITH HaXJIecTa HeT (CBApKa BCTHIK ¢ COBMEIICHHEM JIHCTOB H3HYTPH), TO &y, = 054, = 0;

— eCJIH HaxJIecTa HeT (CBapKa BCTBHIK C COBMEILEHHEM JIMCTOB CHAPYXH HIIH HX CEpe/IMHbI), TO
t, =Lty =—1.

12.8.3.2 IIpocMaTpUBaIOT Kak/[0€ BEPTHKAILHOC CCYCHHE M BEIYHCIAIOT BBICOTY BEPXHEH M

gHymp. o
HHKHe#H rpaHuIlkl MTOACOB H sty P M0 KaXIOMY BEpTHKAJILHOMY CE€YEHHIO IS KakIA0H H3 TOYEK 110

dopMynam:
Hp)™ = H;"™ - R"" -(n, -cos@; +1, -sin@;) — h{™ -
Hg}l’mp ol ﬁ:uem. _ RPeJ. . (nx 'COS&I + qy . sin&j) ’ (12.29)
rae H JHeMl- _ pricora S-ro mosica pesepyapa (eCTH H3MEPEHHA BBINONHLIA CHApYyXH
pesepsyapa), BeraucIeHHas no gopmyrne (12.19);
H™: _ ppicota §-ro nosca pesepsyapa (ECTH W3MEPEHHS BBIIOJHATH WIHYTPH

pesepByapa), BbiuncieRHas no popmyne (12.20);

HaX.
hs

a j — IEHTpATBHEIA yron (a3MMyT) MEXIy HarpaBlTeHHeM H3 IeHTpa pe3epryapa Ha

— BHICOTA HAXJIECTA § -TO [I0SiCa pe3epByapa, BuuHc/IeHHas no gopmyne (12.23);

TOYKy Ha MOBEPXHOCTH CTEHKH pe3epByapa W HANpaBlICHHEM IICHTpa pe3epByapa Ha TOUKY KacaHHsi
JIHHIIA FPY3OM PYJETKH, BeMHCIeHEE 10 Gopmynam (I.16) npunoxenns [';
NMysTy — TMPOEKIMH CTCNCHH HAKIOHA OCH PE3EPBYapa Ha BCPTHKATBHEIC KOOpHHATHBIE

mockocTH, cootsercteenro XH u YH , serauciennbie no gopmymne (I112).

TTpH BEITIOJIHEHHHE PHBEACHHBIX BAIINIE BEIYHC/ICHHH BRIMOTHAIOT TAKXKE ABC ONCPAIlH:

— eC/IA W3MEPEHHS TPOBOIHIH €3 KOAHPOBAHUA OTHECEHHS TOUECK K MOACAM, TO BRIMOJHAIOT
OTHECEHHe TOYeK K MOfcaM, IPOBepsis, JISKHAT JIH BHICOTA TOYKH Ha [OBECPXHOCTH pe3epByapa HIDKE
BEIYMCIIEHHON BBICOTHI IIOACA, €C/IH J1a, TO TOYKA OTHOCHTCS K TEKYIIeMy MOsACY, €C/IH HET, TO yCIOBHE
MPOBEPSIOT /LIS BBILIECTOSAIIETO MofAca;

— HAXOJIST JiBé TOUKH Haubonee 6IM3K0 pPacmoNoKeHHbIE K BHEIIHEH IPaHHIIe KaKA0ro nosca
CBEPXY M CHH3y B JaHHOM BEPTHKATLHOM CEYEHHH JUIN BBIYMCIICHHS DPaJHATbHBIX OTKJIOHEHHH Ha
rpaHHIIE TIOSCOB, B COOTBETCTBHH ¢ MpHiokeHHeM [

12.8.3.3 BbuHCHAAIOT BHYTPEHHHE pajHanbHbie OTKJIOHEHHS TOYCK HIDKEACKACTO H
BBILIC/ICKALIETO TT0ACa HAXOAAIMXCH Ha MX BHYTPEHHEH rpaHHLe 0 JABYM paTHaIbHbIM OTKIOHCHHAM

20



18-18/046 MII

- 5 BHeu.
Touek Hambonee Gnu3kMX K BHemHeil rpamune noscos (re. k H Psj ) CBEpXy H CHH3y MO

HHTEPMONATTHOHHBIM CIJO}JM}’JT&M (I'I]JH 3TOM JITTA BEIMHCIIEHHA palHaIbHBIX OTKJIOHEHM i BBIIOIHAIOT UIA
BHYTPEHHEH BLICOTEI ITOACA, KOTOpas OTIIHYAETCs OT BHEIIHEH, €CJIH [105Ca CBAPEHE] BH&JUIQCT)!

©=37% - 87 +1,, - (6 + 5 e 1y, 675 + 577,

s+1
_HET A

K, =
Pez, Pes.
eHymp . Py,
Ky = H py Hij ,  (1230)

H I’-’ﬁ} ~H ;ﬂ'

Spiy =977 + Ky, -0

§:£'+11 = '9-1?1’} +Ky-©

rae &M — TONMIMHA CTEHKH HIXKEJIEKALIErO 0ACa C HOMEPOM §';

) ,""" ' — TOMIIMHA CJIOA KPACKH HHDKENISKAIIero mosca ¢ HOMEpoOM §';

cm.

&M — TONMHA CTEHKH BHIENEkKAIIETO Mosica ¢ Homepom § +1;

Kp.
Oy, — TONMWHA CTOS KPACKH BEHIIENEKAIIETO [105Ca ¢ HOMEPOM  § + 1.

12.8.3.4 Brrumcienne WATEPNOIMPOBAHHBIX 3HAYCHHI PaMATBHBIX OTKIOHEHHH ‘9; “ mo

KaKIOMY BEPTHKAITBHOMY CEUEHHIO HAa BBICOTY HAIIONHECHHA pe3epByapa H f BBIONHSIOT B

CNEeayIOEM NOPAIKE.

WHTeprnompoBanHble 3HAYEHHA PAaIHATHHEIX OTKIOHEHHH BEIMHCISIOT OTACTBHO MO KaXKIOMY
BEPTHKAILHOMY CEYEHHIO H OTJICIBHO MO KKJAOMY IOSCY, OAHAKO, AENAOT 3TO C HCTONL30BAHHEM
obmeiil TabNuIBI TOPH3OHTAIBHBIX KOOPIMHAT H BBLICOTHIL, B KOTOPYIO 3aHECEHBI MOCIC BBIYUCIICHHIA
pajManbHble OTKIOHEHHs Beex Touek. [IpocMarpuBas HasBaHHYHO Tab/THILY, HAXOMAT NAPLI TOYCK, A

KOTOpBIX BHITIONHAETCH yCIoBAe H ;.’ “<H,<H j‘:ﬂ} W BLITIONHSIOT BEYHCIEHHE TI0 hopmye:

gPeJ. = g;a

~qPes. _ gPes. ( _ st.)_ it1j 12.31
i/ _'gf:f + Hf Hﬁ HPe:t. HPa.’ ( )
i+1j — *ij
A Pes. A Pes. %
e if H Y j — panHaIbHBIC OTKJIOHSHHSA JUIA BEPTHKAIBHOIO CEHEHUA C HOMEpOM J H

nopsuIKoBEIME Homepavy B Tabmaue § u i+ 1 paccunTanmbie 1m0 QopMynaM TpPHIOKEHHS I wis
OmpKailiIMX TOUEK HWXe W BhIlle BHICOTHI HAIIOTHEHHS pe3epByapa;

Pes. Pes.
H;* w H;; — seicora GmoKaliiX TOYCK HWKS M BHINE BLICOTHI HAIONHEHHS
pesepayapa;

H ; — BricoTa HaNO/HEHNA pe3epBYapa, HaHHas ¢ H = 0.

Jlng Kakmaoro mosica MO KaKIOMY CEYEHHIO BBIYHC/ICHHS HA9YHHAOT HA BBICOTC HHKHER

IPaHHMIBI OSCA, a 3aKAHYHBAIOT HA BEICOTE BEPXHeH rpaHHLbL
12.83.5 BbluMcicHHE CPeTHHX pAJHAIBHBIX OTKJIOHEHHH BHYTpEHHEH TOBEPXHOCTH

pesepsyapa no kaxaoMmy Jf -My TOPH30HTAILHOMY CEYSHHIO BEITIONHSIOT 110 dopayne:
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sepm .
~q Pes.
i1 'gﬁ

2,

n
quum. _ J=
gpm: = e (12.32)
sepm .
rae Mgopy, — KOTHYECTBO BEPTHKATILHBIX CEYEHHH pe3epByapa.
12.8.3.6 Beruucnsmor monpaBkH B f -Tyl0 HHTepBaTbHYI0O BMECTHMOCTH pe3epByapa

YHHTLIBAOIIHE OTKIOHCHHE pemuoﬁ CbOpME-I BHYI‘pﬂHHCFI €ro TMOBEPXHOCTH OT HAKIOHHOrO

HHJTHHIpa.
AV;? =x-(§}:”"+§}"i’;'; )-R”""-Ah. (12.33)

12.8.3.7 Ecnu q1g u3MepeHHi IpHMEHAICS aBTOMATH3HPOBAaHHBIH (CKaHUPYIOIIHH) TaXeOMETp
WM CKAaHEp, TO €CTh KOJIHYECTBO TOYEK, KOTOphIe KOOPIHMHHPOBAIHCH, B HECKONBKO Pa3 MpeBsIano

9

npusenennyio y 10.4, To BbIYMC/ICHHS MONPABKH Vf , Ha BHICOTY HamomHenms pesepsyapa M f
MIPOBOIATCA MO (hopMmyne:

o

g Pes.
29
V==l L gege Rl (12.34)
ng 4

TAC M ; — KONHYECTBO TOYEK HHIKE BHICOTHI H I

Pes.
:9); — BCE BHYTPCHHHE pajiHaIbHbIe OTKIOHEHHS HHKE BbICOTBI H f-

12.8.4 Briuncienne nONpaBku AV}"’ B f -Tyi0 MHTEPBAILHYIO BMECTHMOCTB pe3epByapa

YUHTHIBAIONIEH HEPOBHOCTH €70 AHHIIA BBITOIHAIOT B cOOTBeTCTBRAHN ¢ J[.2.
O6myr0 BMECTHMOCTh HEPOBHOCTCH J[HMINA ONpPEAeNsiOT Kak CyMMY HMHTEPBAJIBHBIX

? on.
BMeCTHMOCTeii Anmma ot Beicotst H ;K Bricore H

12.8.5 Berumcasior nompaBky AVfW B f-TyI0 HHTEPBAILHYIO BMECTHMOCTH CTANBHOIO
pe3epByapa YUHTHIBAIOIIYIO Ae(hOPMALIHIO CTEHKH Pe3epByapa Mol BO3IeHCTBHEM Beca Hed) TeIpOyKTa
no hopmyrne:

Pad Pes.  s- P P ( - Pa)
278 P R A -, l[(H:a—Hf-? ]* Hy—Hey i (1235)

AVW = -1 0.8- 1 +
g E-10° =G ,.22: 5™ 5™

rie Pxp. — IIOTHOCTH XPaHMMOI! KUIKOCTH B pe3epByape BO BPeMA JKCIUTyaTalH (10 JaHHBIM
nabopaTtopuu);

S  — HoMep nosca, rje Haxomutes f -Tas HHTEpBaTbHAS BMECTHMOCTh Pe3epByapa;

H f — BHICOTa HANOJIHCHHS PE3CPBYApa, HATMHAS C H = 0;

g — ycKopenHe cBOGOAHOTO NMAJCHMA, PHANMaeMoe pasHbIM 9,8066 M/c?;

E - onyns ynpyrocta marepuana (as crami — 2,1-10" H/w?).

[Ipumeyanwe— [Ipu HanuuuH pedep KECTKOCTH B MOACE pE3cpByapa OH pazOuBaercs Ha
HECKOTBKO TTOSICOB, JUTH KOTOPBIX GepeTcs cyMMapHas TOJIIIHHA CTEHKH B pedpa. Kaxk otenbHsie nosca
MOTYT pacCMaTpHBATBCSi MecTa HaxiaecTa, rae Oepercs CyMMapHas TOJNIIMHA IBYX IOACOB. Jins
ske1e300e TOHHBIX Pe3epByapOB 3Ta MONPABKA [IPHHMMAETCS PaBHOH HYJIIO.
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12.8.6 BuMucasioT mompasky AV ; B S -Ty10 MHTepBANBHYIO BMECTHMOCTH CTATBHOTO

pesepByapa Y4YMTBIBAIOIIYIO JaedOpMalio CTEHKH pe3epByapa [0J ACHCTBHEM TeMIEpaTyphl M0
dhopmyie:
AV:=2.7-RP*? . AR-4-(20°C -
! ( lep.) (12.36)
e A — TemmeparypHEIiT THHeHHBH KodddumenT pacimipenus Mareprana (s cramd — 11,5-10°
1/°K);
{op, — CPEIIHSA TEMIEPATypa pe3epByapa NpH NPOBE/ICHHH H3MEPEHHIH B .

12.8.7 BBIUHCISIOT NOIPABKY AV}'“ 8 f -Tyr0 WHTepBATHHYIO BMECTHMOCTh Pe3epByapa

YYHTBIBAIOIILYIO HaKJIOH 7] TIOACOB pe3epByapa K FrOPH30HTY M BHAXJIECT 1O popmyJe:

AVi® =k, -(2 '(H,r - H™ 4 greE -q)— 1), (12.37)
I3 Kazoro M -ro nosca s npenenax H oo™ — RPO- . < H,< HY™P- 4 R . q,
7-Ah-5,"
rae k, = —-—-—2—— KOr/Ia M1 -BIif NOSC BK/IIOYAeT B ceOsl BBILIE CTOSIIIAM;
7
cm.
k= f_%— KOIJIa M1 -bIif MOSC BKIIOYAIOT B BBILICCTOALINI;
1

k,, =0 —xorma m -siii u (m + 1)—£.ri1 nosica cBapeHsl B cThIK Hm koraa 77 = 0
H ;"™ — cpennsis BHYTPEHHAS BHICOTA FH -TO TIOSCA;

&, — cpeaHss TOJIIMHA CTSHKA #1 -TO Tosica pe3epByapa;

H £ — BHICOTA HANIOTHEHVA PE3CPBYapa, HATHHAA © H = e R ..

12.8.8 CymmapHyIO NOIpPaBKy AVza;"" B f -Tyi0 MHTepBAIBLHYIO BMECTHMOCTb pe3epByapa,

0OYC/IOBICHHYIO HANMWYAEM BHYTPCHHHX JcTaneH, KOHCTPYKUMi H o0opynoBaHHa BBEIYHCIAIOT B
cooreercTeuM ¢ J1.1.

12.8.9 Beramensior f -Tyio HHTEPBATBHYIO BMECTHMOCTD AV; ¢ pesepsyapa, Tonumtoi Ak

= | MM, COOTBETCTBYIOMIYIO BbiCOTE (YPOBHIO) HAMOIHEHH pe3epByapa Hymno dopmymne:

Pez _ " ax nop n
AVP? = AV + AVE + AV + AV + AV} +AVF™ +AV]" + V™ +AVET™. (12.38),
T7ie Tonpaska K ‘d -TOli HHTEPBATLHOH BMECTHMOCTH pPe3epByapa YUHTHIBAIOLLY IO 00BEMY KHIAKOCTH,

AV ¥
BLITECHEHHOIl IIJIABAIONITHM MOKPLITHEM f =o.
12.8.10 B54HC/IIOT BMECTHMOCTb HEKOHTPOIMPYEMOTO OCTATKa ¥, B MeTpax KyOHH4CCKHX UIs

BCEX OTPHIATENBHBIX 3HAYCHHI BBICOTHI H}- no Beicotel Hy =0 (BMECTHMOCTH pe3epByapa HHXE

BLICOTHI TOUKH KACAHWSA JHHINA IPY30M PYJIETKH PaBHOW HYJIO):

f=HZL
V, = Z Ap'}'ﬂ-.w-?. (12.39)
f=0

12.8.11 Boruc/IsioT BMECTHMOCTD «MEpTBOii» TIoNocTH pesepsyapa ¥y
12.8.11.1 BHMHCINIOT BMECTHMOCTh «MEPTBOM» TONOCTH pe3¢cpByapa Vi B Metpax
KyGHMYeCKHX /Ul BCeX OTPHIATE/bHBIX H NOMOKATENBHEIX 3HAYCHHH BRICOTHI H 110 BBICOTBI (MEPTBOID»
nonoctd H ;= H yypy 10 dopmyne:
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S=H pq P °
aul e3. -
Var =V, + 2, AV -107°. (12.40)
f=1
12.8.12 HureppaibHbie BMCCTHMOCTH Vp 18 rpaaynpoBovHON TaliMLbl BBIMHCILIOT JUIA
BBICOTBI MJIH YPOBHS HallOJNHEHHs, KpaTHOH 1 CM, CyMMHpOBAHHEM HHTEPBAIBHBIX BMCCTHMOCTEH,
OTBEYalONIMM pa3sHHLE BBICOTHI 1 MM B MeTpax KyOMYeCKHX JUlsi BCEX OTPHLATCIBHBIX H

[OJIOKUTE/BHBIX 3HAYeHHH BBicoTh Hy o rpannunoii suicorst H P H_ .. (o6mas BMecTHMOCT
pesepsyapa) o dopmyaam:

10
V=V, + Y AVFe 107,
=1 (12.41)
f=g-10
Vo=V, + 3 AV/#.107,
f=(g-1)10+1
re g — HOMep HHTEePBAILHON BMECTHMOCTH IpalyHPOBOYHOM TaOMHITEl COOTBETCTBYIOUIHI BEICOTE

ganommerus H , = g BHIP2XCHHOH B CAHTHMETPAX.

12.8.13 Bemumcasior kod(QQHUHCHTE BMECTHMOCTH (':‘)g, COOTBETCTBYIOIHE BBICOTE

Hano/HeHus | MM JUTS 3HaYeHHil rpaly HpPOBOYHON TaONHILI C HOMEpOM £ 10 (hopmynam:

10
6= Y AV 107"
= . (12.42)
_ r& Pa. 10-10
0= ), AV,-107
[=(g-1)10+1

12.9 Boiumc/ense NPeIeIoB J0NyCKaeMoii OTHOCHTEILHOI NOTPEmHOCTH BMECTHMOCTH
TOSICOB pe3epByapa
(V)

Vs
BMECTHMOCTH [I€PBOTO W MOCTEYIOWIEro MOSCOB pe3epByapa, COCTABIIOUIHE KOTOPOro HaXOIIT B
cooTBeTCTBHH ¢ mpunokernsamu [ 1 E, BemomuseTcs 1o Gopmynam:

12.9.1 BEHAC/IeHHe OTHOCHTEIBHOTO Cpe/Hero keaaparnyeckoro orkioserns (CKO)

k. i 2 < 2 2
C(VH)= [ZJA(RJ}I +(’?'aq)2+[2.aﬂ]z ‘{zaﬂ(sz WW )] +(2ﬂ.a'a)z+{dy; )] +{AP§:'J )
m |\ R R R Vi -1y -100 Vi Vg
2
” | A 2 = 2 A-Vdall
0(:;»;)= [2-0;(&) o) {2 ;p,] +[z a;(mJ 2 aa P+ Vrf ,(12.44)
s \ -

rae R=RP _ cpenauil paiyc pe3epByapa, BEIMHCICHHBIH 10 dopmyie (I.14);
o ,(R) — CKO cpenmero paiiyca pe3epeyapa, BhIMHCICHHOE 110 Tperseit dopmyie us (I'23);
7] — CTeNEHb HAKIOHA OCH Pe3epByapa BLITHC/ICHHAA TI0 dopmyrne (T.15);

oy - CKO creneny Hak/IOHA OCH pe3epByapa BEIYHCIEHHOE [0 Hopmyne (T.25);

Gp, H Op— CTAaHAAPTHBIC PATHATHHBIC OTKIOHEHHS peanbHONM MOBEPXHOCTH TIOSCOB

pesepByapa, COOTBETCTBEHHO, C HOMEPOM 1 H § OT IMIIMHADA, serauciennsie o dopmyne (1022) s
y4era NorpemnuoCTH NONpaBKA yuHTHIBaIOLIEH penbed nosica no r4;
o g (R) — CKO cpeamero pamiyca pe3epsyapa BEMHCICHHOC o dopmyne (I.26) wma (T.27);
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i 104/} — TEeMMepaTypHBIi THHEHHBNH Ko3(QdHIHEeHT pacIHpeHns MaTepHana (Ins cTamd —
o °K);

Oa; — CKO ortknonenns cpeineif TeMmneparyphl CTEHKH pe3epByapa OT TeMIeparyphl, K
KOTOpO# MPUBOAMTHCS TPayHpoBoYHas Tabmuna (wanpumep, 20 °C);

p™  —o0beM HEPOBHOCTEH AHHILA;

&(V ") — npejienbl JOMyCKaeMOoii OTHOCHTEILHON MOrpelIHOCTH BMECTHMOCTH HEPOBHOCTEH
JHHINE;
AVET™ — CKO obm :
z, eMa BHYTPEeHHHX JeTaseii mosica ¢ Homepom § ;
Vi
nm.
o(Vy")—  CKO mompaBKH YUYHTHIBAIOMEH 00bEM JKHIKOCTH, BBITECHEHHOH ILIABAIOLIAM

Vﬂ!{
NOKpBITHEM, paBHa (.

=196 — xoahpummenT pacnpenenerus Jlannaca nps J0BEPATETEHOH BEPOATHOCTH P=095.
12.9.2 TIpeens: romyckaemoii oTHocutensHoil norpemHocTd §(V pg) BMECTHMOCTH MOSCOB
pe3epByapa BEYHCISIOTCS 10 opMmyJie:
5Wp) =11, ZEm) . (12.43)
Vs
12.9.3 Brrmcnenne otHocutenshoii CKO  0(Vy,,)/Vi, AHTEDBAIBHON BMECTHMOCTH

WHIMEPHYECKOl YacTH pesepByapa Ha Beicoty H pg mosca ¢ HoMepoM § UIs BEICHHS JUIHTE/IbHOIO
BHYTPEHHEr0 yueTa i HHBCHTAPU3AINH KOMMYECTBA JKHJIKOCTH B HEM BHITONHAETCA 110 Gopmyie:

2 1 2 o\
otis,) _ J[Z-U;(R)Tﬂq.aq)z+(2.%]1+(2-U.(m]1+[l” -w}} . A-a-.,.)’{W)J +[ » ] . (12.44)

VH& R R VHH b ’U * lﬂﬂ V‘"f y}y

12.9.4 Bomucnenne ornocutemsuoli CKO o(Vy,,)/Vy,, WHTEPBANEHOH BMECTHMOCTH
[IMJIMHPHYECKOH YacTH pe3epByapa Ha BBICOTY H p TOACA C HOMEPOM S /Ul BEICHHS ONEPATHBHOIO
yuera Npy TpEeMe WITH clade KHAKOCTH H MPOBEICHHH KOMMEDYECKHX OMepalui BbIIONHACTCA M0
dopmyne:

2

oWa,) _ (Z-GA{R)T . m.aq),+[z-&m]‘+[2-a‘,(m)’+(2_ l-am)z+[AV£?} : (12.45)

V,, R R R Vi

12.9.5 TIpenens! 0MycKaeMOii OTHOCHTENBHOMN MOTPEMHOCTH §(Vy, ) BMECTHMOCTH MOSCOB

pesepsyapa Ha BEICOTY H p, MOACA C HOMEPOM § BEITHCIISIOTCH 110 dopmye:

o(Vy )
5(Vy. )=1ty &. (12.46)
P Vﬂ'h
PesynsraTsl BeIUHCAeHHH 110 Gopmyre (12.46) 3anuceBaIOTCS B tabn. XK.4 npunoxenns XK.
IMpenemsl Jomyckaemoii OTHOCHTeNbHOH morpemuoctd &(Vy, ) oOmed BMECTHMOCTH

pesepByapa, BeMHCIeHHbIC 1o ¢opmyne (12.46), NOMKHBI ObITh MECHBIIE HIW paBHbI IpeaenaM
JIOMYCKAeMO# OTHOCHTEJIbHO# NOTPEeIIHOCTH BMECTHMOCTH pe3epByapa, yka3aHHOI B 11. 1.4 HacTosAmeH

METOJHKH NOBCPKH.

13 Odopmienne pe3yabTATOB IIOBEPKH
13.1 PesyssTarhi H3MepeHHii, BEITOTHEHABIE JIEKTPOHABIMH TAXEOMETPaMU HITH CKaHCPaMH,
JAIHCHIBAIOTCA B MX MAMSTh, @ 3aTeM 3aIHCHIBAIOTCSA HAa MATHHTHDIH HOCHTE/Tb KOMITBIOTEPA HENOCPE-

CTBEHHO W3 MAMATH TaXeoMeTpa HJTH CKaHEpa.
13.2 OGpaGoTky M OhOpPMICHHE PE3yTHTaTOB H3MCPCHHH MPH OIpPEICICHHH MapaMcTpoB
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reo/Ie3HYeCKON CeTH | pe3epByapa BbIIOIHAIOT TONBKO Ha KOMITBIOTEpe. Pe3ynsTaThl H3MEpeHHil, 3amu-
CaHHBIC B MAMATH TAXCOMETPa, 3AMHCHIBAIOT B (hailiTbl Ha TA(GPOBEIX HOCHTENAX KOMITBIOTEPA, KOTOpPLIE
HCTIONB3YIOTCA JUIs 06paboTKu H3MepeHHii Ha KOMITLIOTepe HerocpeacTBeHHO Oe3 pacneuarkn Ha Oy-
mary. CocraBnenne rpayHpoOBOYHEIX TaG/IHIl BLINOIHAIOT TOJILKO HA KOMIIBIOTEPE MPH MOMOLUM I1PO-
rpaMMHOro obecneyeHus, arTeCTOBAHHOIO B YCTAHOBJICHHOM [TOPSJIKE.

13.3 o pesyneraraM nosepkH oHOpMISIOT TEXHHYECKHHA OTYET O NMOBEPKe, COCTaBIsSEMbIH Op-
raHW3aInell, BHIMOMHABINEH MOBEPKY W coflepalmii (B Cy4ae NOJNOKHATEIBHBIX Pe3y/IbTaToB):

— THTYJIbHBIH JHCT TEXHHYECKOTO OTYEeTa O TIOBEPKe, CoMep Kalliii yTBEPKAAIOUIYIO MOAIKHCH
PYKOBOJHTEIA MITH YIIONTHOMOYESHHOTO JTHIA OPTAHH3AIIHH BLITNOIHABINEH IOBEPKY;

— [OJIEBbIE MPOTOKO/IBI IOBEPKH H, NPH HEOOXOAMMOCTH, PACTeYaTKH MPOTOKO/IOB, BBCACHHbIC
B KOMIIBIOTEp 10 opMe, MpHBe/IeHHO# B npriokeHAsx b 1 B, noanucaHHbie NOBEPHTENIEM H C OTTHC-
KaMH TMOBEPOYHOTO KieiiMa;

— KypHan 06paboTKn pe3ynTaToB HaMepenHii 110 GopmMe, mpHBeICHEOH B npHTokenuH XK;

— THTYJIbHBIH JIHCT rPpagyHPOBOYHOM TabMHIbI, COAepKANHH YTBEPKAAIOULYIO MOAMHCEH PyKO-
BOZMTEIS HIIH YIIOJHOMOYEHHOIO JIHIIa OPraHH3alliy BHINONHABIUEH 110BepKy (npuioxerne H);

~ TpamymupoBOYHYIO Tab/uiy no ¢popme, IpHBEICHHON B IpHioKenu: H;

— 3CKM3 pe3epByapa o hopme, NpuBeeHHOH B npuioxernH K;

— CXeMY PAcIOIIOKEeHHs pe3epByapa Ha oObexTe (1pu HeoOXOAMMOCTH).

Jlonyckaercs yTBEpAKIaTh HE0OXOAHMOE YHCIIO SK3EMILIAPOB rPaTyHpOBOYHOH TalIHLIbl KAK
OT/IETBHOIO JIOKYMEHTA, IIPH HATTHYHH MHHHMYM JIBYX 3K3€MIUIAPOB TEXHHYECKOIO 0T4ETa — 110 OTHOMY
y 3aKa3¥yHKa H HCTIOHHTEIA,

TTpu MONOKATENBHBIX PE3y/IbTaTaX MOBEPKH HA Pe3epByap, M0 3a4B/ICHHAIO BIajeIbua CH nm
JHIA, Pe/IOCTABHBIIETO €10 HA IPOBEPKY, BHIIAETCS CBIICTEIBCTBO O MOBEPKe. 3HAK OBEPKH HAHOCAT
OTTHCKOM IIOBEPHTEIIBHOIO KJIeHMa Ha CBHACTEILCTBO O MOBEPKE.

13.4 B ciygae OTpHIATENBHBIX PE3YJIBTATOB TOBEPKH BBIIAIOT H3BCIICHHE O HEMPHTOHOCTH K
NPHMEHEHHIO CPEICTBA H3MEPeHHiT H O(OPMIISIOT CIIEAYIOMIHE JOKYMEHTHI:

~ TO/eBBIe TIPOTOKOIBI IOBEPKH 1O opme, TipHBeIcHHOI B npuiokenwn b 1 B ¢ ykasanueM
NPHYKH HETIPHTOHOCTH, NOANHCAHHbIE OBEPUTENEM H C OTTHCKAMH MOBEPOYHOIO KJIeiima;

— 3CKH3 pe3epByapa 1o opme, mprBezcHHOH B nprioxenu K (pu HeoOXOMMOCTH);

— CXeMy pacrioNoKeHus pe3epByapa Ha o0beKTe (IpH HeOGXOAMMOCTH).

CxeMa PacIoNOAKEHHS Pe3epByapa MOXKeT COCTAaBIATECA O7HA HA BeCh OOBEKT WIH HA 9acTH
oOnexra.

OrpHuaTeNbHBIE Pe3yNbTaThl NOBEPKH pe3epByapa MOIYT YAOCTOBEPATHCH TaKKE opopmte-
HHEM H3BEIICHHSA 0 HEMPHIOIHOCTH CPEACTBA H3MEPEHHH K IKCIUTyaTalliH.

13.5 TTpoToKOIBI, COCTAB/ICHHBIE TPH TIOBEPKE PE3¢pByapa H NPOTOKO/IbI, BBSACHHBIC B KOMIIb-
JOTep, OIKHEI ObiTh HACHTHYHHL [TporpamMmuoe oGecriederne IOMKHO 00eCreTHBaTh HEBO3MOKHOCTD
BHECEHHs PYYHBIX H3MECHEHHH MPH MOMOLIH KOMIBIOTEPHOTO PeaKropa B KypHal o6paboTku pe3ynb-
TATOB M3MEPEHHIl H IPATYUPOBOYHYIO TAGIHITY, T. €. 3TH OKYMEHTEI QOPMHPYIOT TOJIBKO B aBTOMATH-
yeckoM pexnme. OmmbkH B sKypHaie 06paboTKH pe3y/ILTaToB H3MepeHHi 1 rpaxyupoBO4HOI TabiHue
HCIIPARNAIOT MyTEM HCIPABICHHS OMHOOK, OMYIEHHBIX IPH BBOAE NMOJEBLIX NPOTOKOIOB B KOMIIBIO-
Tep. [Tonesbie ¥ BBEJICHHBIE B KOMITBIOTEDP MPOTOKOIBI IOTDKHBI OBITH HACHTHYHBEI.

Jlonyckaetcs pyunoe GopMHpOBaHHKE Ha KOMIBIOTEPE 3CKH3a Pe3epByapa H CXEMbl pacrono-
JKEHHS pe3epByapa Ha OG‘LCKTG, a TAaKXe BHECEHHE B HHUX YHCITOBBIX 3HAYEHHUH.

13.6 TexXHHUECKHIl OTHET O MOBEPKE XPAHATCS B OPraHM3alluH, BEIMONHABILIEH OBEPKY HE Me-
nee 10 ner.

13.7 ITpoTOKOTBI IIOBEPKH, B TOM YHC/IE 3IEKTPOHHBIE, BBE/ICHHBIE B KOMITBIOTED, COXPaHsIOTCH
Ha WA poBBIX HocHTeNsX HHpopmarHy He Menee 10 sieT.

13.8 Ha scku3e pesepsyapa yKa3bIBaloT €ro HOMEp, THII, HOMHHATBHYIO BMECTHMOCT, 3HAte-
Hus 6a30B0i BLICOTHI, BBICOTHI «MEPTBOIi» 10JIOCTH, BEICOThl HEKOHTPOMHPYEMOI0 OCTATKA H MPEAEb-
HOil BEICOTHI HAMOTHEHHS, a TAKXKe OOMIel BMECTHMOCTH, BMECTHMOCTH «MEPTBO» MOMOCTH H HEKOH-
TposmpyeMoro octarka (cm. npuioxenne K).
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13.9 T'panympoBouHyt0 TabHLy pe3epByapa A0NMYCKaeTCs BHIBOARTD B TEKCTOBbIA (Daiil.

13.10 3navenne npeaenoB MOrpenrHOCTA (HEONPEAEICHHOCTH) H3MEPEHNHsI BMECTHMOCTH pe-
3epByapa, MPHBOJAT HA THTY/TLHOM JTHCTE IPajyHPOBOYHOM TabIHIEL.

13.11 Cseaenus o pesyasrarax nosepkd CH B uensix NoATBep)KAEHHA NMOBEPKH IIEpesaloT B
®enepansrsnii HHGOpMaUMOHHBIH (OH 110 0OECIICYECHHIO CAHHCTBA M3MEPCHHIA B COOTBETCTBHH C IIpa-
BHJIAMH H MOJIOKEHUAMH, YTBEPIKIEHHBIMH NTpHKazoM Munnpomtopra Poccru ot 28.08.2020 1. Ne 2906.

Hnxenep no merponioruu 1 kareropus

oraena reomerpudeckux CH = A A. [InmyerKO
(moomucs)

Benynmii umxenep oraena CHTP // W.H. Bamramoxk
(rromuce)

Hauaneuuk oraena CHTP H.M. JIsckoBckuit

/(nodmca)
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IMPHJIOXKEHHE A
(cripaBouHOE)
PUCYHKH
kaTagoT HymaxHas BHIHPHAS MapKa
i_l_u A A I
| |
Wi ' = I
i “ |
z o —4 ¥
L _ _ | I E
=1 : : § —————— | &
X 2 ' b
_ _ | |
Y 3 Y v 1
e Wwn-Bww e 20 MM —25 MM | o 20MM-25mm

Pucynok A.1 Orpakatowas niexka (karaor) n GyMaKHbIe BU3HPHBIC MAPKH

TaxeomeTp,

TaxeomerT
P “I* Touka crosHmus 1

TOUKA CTORHMA 2

TouKa reoaesM4ecKol ceTH .
(oTpaawowan naeHKa WiKu GyMaxkHan
MapKa, HawleeHHas Ha CTeHKY

Pucynok A.2 Cxema reo/ie3H4eCKoil CeTH NPH BHINOTHEHHH H3MEpeHHH BHYTPH pesepsyapa

28



300 MM-400 MM

10 mMm-20 MM

r

250 MM-300 MM

- | Meraann4eckuii
|| IITBIPb ¢ KEPHOM

30 HM-ISO MM

JepeBsiHHbII KOJIBINIEK ¢
rBO3/IeM HJIH Hypynom

200 mm

| Merananvyeckni
KOCTBLIb ¢ KEPHOM

Pucynox A.3 BpemeHHbIE UEHTPEI

TOYEK reojie3ndecKoil ceTH

Meraaamgeckas Tpyba ¢

/

1
100 mM-200 MM

reoje3nvecKoii MapKoii

50 MM-100 MM

1200 MM-1500 MM

??
:

|
Y

4 AN e NN,
2 7 _._.i

i

ion MM-500 MM

18-18/046 MII

beronnsbrii
AKOPL

Pucynok A.4 [TocTosHHbIH LEHTP
TOYEK reoe3HUECKO CeTH

Touka reoae3mueckol cetu

Bexa C OTpaxaTeneM-mMapKon

V‘

|
|
|
I

IU

Dﬂ‘.‘
Zz v h!
20N yre
u"‘"‘—-——-_b.l_r_ | \
ro|HE L
hy
‘.
Y
"-;__ " Y

MpueMo-pasaaTQs

HbIA
narpy6ok

Pucynok A.5 Onpenenenne OTHOCHTENBHOH BRICOTBI TOYKH re0Ie3HYECKON CETH U , MePTBOI™ M0JIOCTH
OTHOCHTETLHO TOUKH KACAHMS JIHMIIA TPY30M PY/IETKH IPH YCTAHOBKE TAXCOMETPa BHYTPH pe3epByapa
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(/— I Bexa cwpaa;camu-uapmi I

\_ [Taxeomern Jl L

s e e
)

—_ . S R b T —— —
M = TouKa KaCaHHA AHMWA
S e

i
2

Pucynok A.6 M3mepenua npu onpesie/ieHHH 11apaMeTpoB JHHILA pesepByapa
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IIporokoa nosepkn Ne

MPUJIOKEHHE b

(obs3arenshoe)

®OPMA ITPOTOKOJIA IIOBEPKH

"

orT

20

pe3epByapa BePTHKAIbHOIO CTATBHOTO IHTHHAPAYECKOro

B.1 O0mmue ceeenus

18-18/046 MII

Ne

Hamepsiemoe CH

Haspanue

Tun

IMorpemnrocTs (HEONpPEAENEHHOCTS),
HOMHHAJILHAS BMECTHMOCTD

Homep

[pasooGnanaress

H3roTtoBuTens

B.1.1 MeToauka nosepkH

B.1.3 VesioBus moBepkn: Temieparypa °C, armoctepHoe JaBjeHHE klla.

B.1.4 MecTo npose/ieHHs IOBEPKH

B.1.5 Hazuauenne pesepsyapa

b.1.6 Iapamerpbi pesepByapa: 9HCJIO M0HCOB , 9HCJI0 BEPTHKAJBHbIX CedeHHil

B.2 Pe3yabTarsl H3MEpeHni

B.2.1 Buemuuii ocmMoTp 1 onpoboBanne

B.2.2 Mamepenne 6a30B0ii BHICOTHI pe3epByapa

3Hadenne napamMeTpa
OGo3nauenne o : e’:::p
Onpenensiemprii mapamMeTp eIHHHIIBI 1-e 2.e peanee
HApAMETPA | yamepenns |yvepenme|usmepenne FPMETIE DY

i pe 3HAYCHHE
BazoBas BhICOT2 pe3epByapa Hp MM
Bazosas BHICOTA YPOBHEMEpa H, MM
X; M

KoopauHars! 6a30B0# TOYKH

YB M
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b.2.3 H3mepenns nipu onpenesenun a6comioTHOI BHICOTHI TOYKH reoXe3N4ecKkoii CeTH

reojic3u4ecKoi ceTH

- O6o3navenmne Ofiosupsesme el
Onpezensemblii napameTp e/IMHATIE] .o e Cpennee
HapamMetPa | yavepenns aprMeTHIECKOE)
H3MEPEHHUE | H3MEPEHHE
3HaUYeHHe
IIpeBblieHue MeXIy rOpH30H-
TaJIbHOH OCBIO TaXECOMETpa H hB S
TOYKOH H3MepeHus 6azoBoi BH& !
COTHI (3aMepHO# TTaHKO#)
[IpeBrmenne Mexay Taxeo-
METPOM H TOYKO# reojie3nte- hfﬂr c MM
CKOH CETH
[IpeBbieHHE MEXKAY TOYKOH
KAcaHHs JIHHIIA IPY30M py- Q" _—
NETKH W TOPH30HTATBHON
OCBIO TaXeOMeTpa
AGCOJIIOTHAS BBICOTA TOYKH H e
Tl' MM

b.2.4 H3mepenns npu onpeae/ieHHH aHCoTI0THOH BBICOTHI «MEPTBOID MOJI0CTH

) T — 3naueHHe rapaMerpa
OnpenesieMpli apamMeTp DR €IMHHAIIBI l-e Yo Cpennee
TApaMeTPA | povepenns apadMeTHYECKOS
H3MEpPEHHE (M3MEpEHHE
3HAYCHHE

[IpeBbileHHE MEXIY FOPH30H
TaJIbHOM OCBIO TAXEOMETpa H K i
BEPXOM NPHEMO-Pa3AaTOYHOTO A
narpyoka
TonuuHa cTeHKH MpHeMo-pas- P m
JIaToYHOrO marpybka I
BHYTpeHHHHA THaMETp IPHEMO- d -
Pa3IaTOuHOro naTpybka a
TTpeBENIIEHHE MEXTY TOPH30H-
TATLHOM OCBIO TAXEOMETPa H
HH30M TIPHEMO-PA3IATOYHOIO iy MM
narpy0Oka, H3MEPEHHOE H3HYTPH|
pescpeyapa
ABconoTHag BEICOTA «MEPT-

H MM
BOI1» TMONOCTH M

B.2.5 MU3mepenus npu onpenerennn a6Co0THOI BLICOTHI YPOBHS H IUIOTHOCTH KH/IKOCTH, HAX0-
Asmieiics B pelepByape MpH NMoBepKe H TeMIepPaTyphbl CTEHKH

O6o 3HaucHHE napaMeTpa
3HAUYCHHE
0 — O6o3nayenune SR fo i Cpennee
EREEE N SRS 3IMEpeHU eHUe|H3MEPEHHE PR AsETIISCROC
Tl u3IMepe H3Mep pe =—
VpoBeHs HAMOHEHUS pe:jepny- Hp —
apa BO BpeMs M3MepeHui
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3HaueHue napaMerpa
OGo3naueHHe
O6o3unavenne Cpenuee
OnpezaenseMsril mapameTp eIHHHIIBI l1-¢ 2-e
napamerpa pudmMeTHUECKOE
H3MCPCHHA |H3MEpPEHHE H3IMEPEHHE
3HAYCHHE

[TnoTHOCTB KHAOKOCTH, HAXOASA-
LIeics B pe3epByape [pH IpoBe Pnos. kr/m’
[ICHHH H3MEPEHHH
Cpennsist IUIOTHOCTD KHIKOCTH,
XpaHsieiics B pe3epsyape Bo Pxp. Kr/m’
BpEMS JKCIUTYaTallHA
Temmeparypa CTEHKH Lep. °C

B.2.6 M3Mepenns npH onpeaeJeHHH rOPM30HTAILHBIX KOOPIHHAT H a0COMIOTHOH BBICOTLI TOUEK
reoj1e3H4ecKoil ceTn

Touka
Touxa ”
Mossiand nabmonenu#i, |[Tapamerps
BHCOT&’ BBICOTA puemsnx |Koopmunara X, M |Koopmunara ¥ , M|Bricora H , M
; prpaxarens MapkH| ycloBHH
mpuGopa [, M I"
3
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B.2.7 W3mepenus npu onpeiejieHHH BLICOTHI, TOIIHHBI CTEHOK H CJIOS KPACKH, BHICOTHI HAXJIECTA NOSICOB pe3epByapa

18-18/046 MIT

Hom

ep

noac

a

Bricora rosica

H:Jl‘rem(af.rJrg,urﬂ;,r:v)1 T

Tomuuua CTeHKH nogca

om.
O, , MM

Tosmnuua cnos Kpacku
Kp.
55 , MM

Bricora naxnecra nosca

Hax.
h ™, mm

H3MEpCHUS

1 2

H3MEPEHHA

1 2 3 4

H3MEPEHHA

1 2 3 4

H3IMCPCHHA

1 2

Cpenn
ee

—

W (e |3 ||| & W N

o
(—]

e
o

12

13

14

15

16
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b.2.8 H3mepenns npu onpeiejeHHH FeOMETPHYCCKIX NapaMeTpoB H a6coM0THOI BBICOTHI BHYT-
peHHHX JeTajeil u obopy1oBaHEY pelepByapa

Jnamerp ¥Yroa Boicora, MM
B .
Tun u;:ra l{":!:a’ (wmpuna) | maxnona O6bem, M procvei | pepxmeit
- ocw, ° rpaHAnbl | rPaHHIEBI
b.3 BriBoawl
IToBepuTens / /
(noamuics) (M, hamumus)
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MPAJIOXKEHHUE B
(cnpaBounoe)
OBPABOTKA PE3YJIFTATOB H3MEPEHH B MOJIMTOHOMETPHYECKOM XO/IE

B.1 O6pabdoTka pe3yabTaToB H3IMepeHHI NPH ONpeleieHHH KOOPAHHAT TOYEK reojende-
CKOIf CETH METO10M NOJHIOHOMETPHH
B.1.1 [OpH30HTAIEHBIE KOOPIHMHATHI OIHOM 13 To4eK (Harpramep 77) NPUHMMAIOT HCXOTHBIMM ¥ PABHBIMU

X7€ =100,000m, ¥/ € =100,000 v, a tpeKioRHbiii Yro (asuMyT) Ha CMEXHLI MYHKT (Hanpuvep
T2) MCXOHBIM H PaBHLIM CZ'EC_TZ. =0° u sammcsBator B Tabmumy B.1.
B.1.2 3anuceiBator B npoTtokon odpaborky (Tabmina B.1) 3Ha4eHHs H3MCPEHHBIX BHYTPEHHHX TOPH-

30HTANBHBIX YITIOB ﬁ£c H TOPH30HTAIBHBIX TPOJIOYKEHHH PacCTOAHHHA si{t_' r,,, MEHKAY TOUKAMHA reojie3n-
i +

YeCcKOH CeTH.
B.1.3 Teopetnyeckas cymma BHYTPEHHHX YITIOB B 3aMKHYTOM ITOJTHNOHOMETPHYECKOM XO/ie paBHa

180° - (n - 2) ,[i¢ M - KOJIMHECTBO YITIOB B X0j1€. YITIOBYIO HEBS3KY Y/ g B XOZI€ BRIYHCISIOT Kak pasHOCTE

CYMMBI H3MEPEHHBIX 3HAYEHHI| BHYTPEHHHX YITIOB H TCOPETHYECKOH CYMMBI YIJIOB B XOZ€ 110 dopmyrne:
n
ws=2BrC —180°-(n-2) (B.1)
i=1

B.1.4 Beraucasior Z0nyCTHMYIO YTTIOBYIO HEBA3KY Y/ g dop JAMKHYTOTO MOJTHTOHOMETPHYECKOIO
xona no opmye:
_15".Jn 2
¥ o, =15 . (B2)

TTpoBepSIOT BHINOTHEHAHE HEPABEHCTBA Y/ 5 < v, - Ilpn HeBBIMOTHEHWH HEPABEHCTBA YITIO-
don

BBI€ H3MEPEHHA [TOBTOPAIOT.

BISmamuqrpa&mnmmmﬂpunmyntﬂ , TIyTeM BBEJICHMA HOMNPABKA
vg = FB 1o hopmyzie (onpasky U g OKPYITISHOT JI0 IIETBIX CEKYHIL):
n
5£ ﬁri + Vg. (B.3)

CyMMma HCTIpaBleHHBIX YIUIOB JO/KHA ObITH paBHOH 1807 - (n—z), T.e. JIOJDKHO cobmoaarses
paBeHcTBo:

n Brc = 180" (n- 2). (B.4)

B.1.6 BEMHCISIOT AMPEKIMOHHBIE YITIbl CTOPOH 3aMKHYTOTO MOJHIOHOMETPHYECKOrO XO4a,
HAYMHAS OT HCXO/IHOM a-::C T, = 0° no ¢popmyue:

rc = Al Ic .
QTi1-Tiuz = OT~Tia * ﬁT 180, (B.5)
rc rc
e @r,_T,, » OT,,,-T,,, ~ "HPEKIHOHHEIC YIIEI CTOPOH MEXLY TOUKAMH T;, T;, u T;,, nom-
rOHOMETPHYECKOI'o X01a.

B.1.7 Bpruauciusior upnpamemm FOPH3OHTAIBHBIX KOOPTHHAT 110 (hopMyTam:

rc _ rc._. 6
Axp 7, = S’ -cos A1 1, " (B.6)

FC rc
Ayri “Tia ST:‘ T - sin ari “Ti
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rc
e S T,-T,, — TOPH3OHTAIbHbIC NPOJIOKEHHS /LTHH CTOPOH MEKIY TOUKAMH T; u T;,, nomroxo-

METPHYECKOro XO7a.
B.1.8 BurucasioT HEeBA3KY NpUpalieHHHA NrOPH30HTAIBHBIX KOOPIHHAT B 3aMKHYTOM MOIMIOHO-
METPHYECKOM XozI€e 1o hopmyiam:

V=D A1 7 (B.7)
W}' T ZA-V ;::C_TM i

TeoperHuecKas CyMMa NpHpAIICHHH TOPH3OHTANBHBIX KOOPAHHAT J0JKHA OBITE PABHOH HYIIO.
B.1.9 [lo 3naueHnsM HEBS30K |/ . M V¥ \, BBIMMCIAIOT OTHOCHTENBHYIO /o H OTHOCHTEIIBHYIO

Ay, THHEIHbIE HEBS3KA MOTHTOHOMETPHYECKOIO X0Aa 110 hopMyTam:

Vs =1 he/i + y/i — OTHOCHTEJIbHAsS JIMHEHHad HEeBA3Ka, (B.8)
Ay, = ¥s 100 ®% — OTHOCHTE/IbHAA JINHEHHas HEBA3KA, (B.9)

rae P= Z s,{'f:_ r,, — TepHMeTp IOJHIOHOMETPHYECKOTO XOJ1a.
i +

3HauCHHE OTHOCHTEIbHON THHEHHON HEBA3KH JIOJIKHO JIeXaTh B JIONycKaeMbix rpanuax £0,02
%. Ec/ii OTHOCHTebHAS THHEHHAS HeBA3Ka BIIUIA H3 JIOMYCKAEMbIX PAHHUL, TO H3MEPEHHA YIJIOB H
JUIHH JTHHAH MOJTHTOHOMETPHYECKOTO X0/1a TIOBTOPSAIOT.

B.1.10 BuuCASIOT HCNPaBIeHHbIE 3HAUSHHs NPHPALICHAH FOPH3OHTATLHBIX KOOPAWHAT, Ty~

TeM BBE/IEHHS NOMPaBOK y_ = 7= v, = _¥  no popmynam:
n n
rc*™  _ A ylcC .
AXTi—T:ﬂ = MT("Tm * Uy (B.10)

7 4, — rc
AYTI"TJH B AYT("TH-I + YUy
B.1.11 BEMHC/ISIOT FOPH3OHTAIBHBIC KOOPAMHATEI TOUEK Ie0/Ie3HIECKHX CeTeH 1o hopMymam:
I'C — yIC I'C rc — yIC i rc ’
XT; = XT]—] + AXT;..;—T; HITH XT( = XT!-I < 2 Zi=2 Axri-l"Tl’ (B.11)
[C . yTIC rc G .= yIC i rc
YT( = YT(-—I + AYT[-:[—T[ HITH YT; = le—l + 2i=2 ﬂYT‘_l_Ti.

Brraucenns no B.1 BemonESIOT B npotokoie o6padoTku (tabauua B.1).
PeKOMEH/IyeTCs BRIYHCIEHHS B COOTBETCTBHH C B.1 BHINONHATH HA KOMITBIOTEPE CrICIHANBHOH

nporpammoii wist 06paboTKH reoe3HtecKHX ceTei

B.2 OGpadoTka pe3yIbTATOB H3MePeHHii NPH ONPeIeICHHH BRICOTBI TOHEK reo/1e3HecKoii
CeTH METOAOM NMOTHTOHOMETPHH

B.2.]1 BeMHCISIOT NPEBBILLCHASA h;-: CLT‘ | MeXIy TOIKAMH reoIe3HYECKON CeTH B COOTBET-
creun ¢ 12.1.3 1 3aHoCAT B potokon oGpaborku (tabmuua B.1).

B.2.2 BHUHCASIOT BEPTHKAIBHYIO HEBA3KY 3AMKHYTOTO MOJHIOHOMETPHYECKOTO X0Aa 1o hop-

MYJIE:

Vs = h;‘?—rm , (B.12)

TeopeTHtecKas CyMMa NPEBLILLICHHI B 3aMKHYTOM X0¢ JIOMDKHA OBITH PaBHOH HOIO.
B.2.3 BBIMHCISIOT IPAHHYHYIO JOMYCTHMYIO BEPTHKATHHYIO HEBA3KY 3AMKHYTOTO [OJTHTOHO-

METPHYECKOro Xo0/1a no gpopmyJie:
som Wy = 53m (o), (B.13)
e M — KOMHYECTBO H3MEPEHHBIX MPEBLIIICHHH.
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[1posepsioT BbIONHEHHE HepaBeHCTBA W)y < pon Wi, - TIPH HEBBIONHEHHH HEPABEHCTBA H3Me-
peHHe TpeBLIeH it MOBTOPSIOT.

B.2.4 BEYHCASIOT HCTIPABIICHHBIC 3HAYCHASA NPEBBILCHHI C Y4ETOM NONPAaBKH p, = Y o
n

opmye: -
I = G
hr_r,,, = hr, + Up,. (B. 14)
CyMMa BBINPaBJICHHBIX IIPEBBILCHHMI 10/KHa ObITh paBHOR HYMO, T.€. 0IKHO BBIMOTHATECH
PABCHCTBO!

EhTi—Tbl 0‘ (B' 15)
B.2.5 BLMmCASIOT BHICOTY TOUEK reojie3nteckoli ceti H £C 10 hopmynam:
rc rc i
HTI+1 HT h-r HJIH HTH-I H + Z hT!—Tl+l (B16)

rne HIC r, —BHICOTa TepBOii TOYKH reoIe3HYeCcKoil CeTH, BEIYHCICHHAA B COOTBETCTBHHA ¢ 12.3.

—Ti+1

Brruncienns no B.2 BemonHsMOT B npoTokoie o6paborku (Tabmaua B.1).
PeKOMEHAYIOT BEIYHCIEHHS B COOTBETCTBHH C B.2 BBIMOJHATH HA KOMIIBIOTEpPE CHELHATBHON

nporpaMmoit 7uist 06paboTKH reo/1e3HIeCKoi CeTH.
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B.3 O6paborka pesyILTaTOB H3MEPEHNIi NPH ONPEIC/ICHHH NOPH3OHTATLHEBIX KOODAHHAT H BBICOTHI TOUEK Me0Ie3NECKOil CeTH METOIOM HOJTHIOHOMETPHH

Ta6nuua B.l

=
E HsmepeHubie "mp'“'“"“eﬂupekuuonnucl TopionT [Ipupamenus KOOpAHHAT KoopannaTs! Ipesnimerusn Bu ;
: p uﬂ Yl Ic MPTOAReHHS rc lt;;ﬂ E
= bl rct" yrabl Gy — rc Ic TN St rc R rc rc en o
§ y ﬂT. pTF" Ti-Tin| S T =-Tist Ti-Tia v x ﬁx?‘: -Tis+ AY’?-‘:;L D—" dyTI"Tu X?} YT‘ kT.r =T uh h{:fr'f‘ul H T E
g @
E o ' " " o ' " o ' " M M MM M M MM M M M M MM M M é
rcl’!tﬂ ke I"[‘"u' i
Sﬂn EM{:E::‘H ZAYT 74 Eh{:!cfrh-i
= . o 7 1~ = )= i iR
v, =3B, 180" (n-2)= _ | wm=XaqG, = bRy Wi 2 = e
=l
Wﬂm,=15""f’:=——— rc
vy=LAY T, = don¥y =SV =__

BerauciaeHus BLITOJTHHIT

Buraucnenus mpoBepHil
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MPHJIOXKEHHE I’
(obs3aTennHOE)
BBIYMHCJIEHUE TEOMETPHYECKHX [TAPAMETPOB PE3EPBYAPA

K oCHOBHBIM OIpe/ie/IseMbIM FreOMETPHYECKHM NapaMeTpaM pe3epByapa OTHOCHT:

— Cpe/IHHii BHYTPCHHHH pajinyc IIMIHHAPHYECKOR YacTH pe3epByapa re;

— panmanbHble OTKJIOHEHHS BHYTpeHHell MOBEpPXHOCTH WHIHHAPHYECKOH 4acTH pe3epsyapa oT
HAKJIOHHOTO IIMJIMH/Ipa 3;' ...

— CTeNeHb HAKJIOHA 7] W HapaBleHHe HAKJIOHA OCH pe3epByapa @ .

K 10N0MHHTEILHEIM FEOMETPHYECKEM NTapaMeTpaM pe3epByapa OTHOCATCH:

— 3HaueHNs NIPOCKIAH CTENICHH HAKIOHA Pe3epByapa 7], M 7], HA BEPTHKAIBHBIE ILIOCKOCTH KO-
opauHar XH u YH ;

— TOPHM3OHTANbHBIE KOOP/IHHATHI LIEHTPa pe3epByapa Ha BhICOTe, paBHOH Hy O - X, ¥, -

OmeHKY reoMeTPHYECKHX apaMeTpoB pe3epByapa BHIMOIHAIOT N0 METOAY HAMMEHBIIHX KBa/l-
PATOB B HECKOMLKO MPHOIMKEHMI O MPHBEJIGHHOMY HHKe AIrOpPHTMY.

I1 Burusciente NpHOTHAKCHHBIX 3HAYEHAI TOPH3OHTANBHBIX Koopamrar x() 1 ¥,") Ha BhicoTe

PABHOMH HYJIIO BHITIONHAIOT N0 hopMmyam:
N N oo
f m;nx;pﬂ, f mianI’e:l.
Xﬁ” = 8=l J ygl} g ) C—— (I'1)
"npn. "

re ™in x Per. miny Pe: _ ropusonTanbHbie KOOPAMHATE TOYEK HA OBEPXHOCTH Pe3epBYapa, HMe-

sepm.

FOIIHE MHHHMAJIbHBIC BBICOTEI MO KaXJA0MY BEPTHKAJIBHOMY CEYCHHIO,

. ™ oburee KOMHYECTBO BEPTHKAIBHBIX CeYeHHH pe3epByapa.

[.2 Beruncnenue npulaMKeHHON0 3HaYEeHUA CPEHETo paanyca IHJIMH/IPHYECKON 9acTH pe3ep-
Byapa RP<") pemonusior no gopmye:

g =[xt xOF + (= -x0F (r2)

e X ;’ . ¥ ;’ e _ rOpPHAOHTATBLHEIE KOOPAMHATHI IPOH3BO/ILHOM TOYKHA HA NOBEPXHOCTH pe3epByapa.

I'3 B mepBoM npuOIHKEHHA MPHHAMAIOT PABHBIMH HOJIO MPOCKIHH CTENCHH HAKJIOHA PE3EPBY~
apa 7, 1, Ha BepTHKATHHBIE MIOCKOCTH KoOp/IHaT, cootsercTserHo XH w YH .

4 Ucxonnas QyHKINS JUIS COCTABJICHHS W PEUICHHS CHCTCMBI nUHEHHBIX YpaBHEHHA HMEET
BHL:

Rt =[xt - x, -ne-wfof 1 (0o -y, -nmfef @)
rne gPe- — paanyc pesepsyapa; H }"’- — BBICOTA TOYEK Ha MOBEPXHOCTH pe3epayapa.
I.5 [MapameTpuyecKoe ypaBHeHHe NONPaBOK HMEET BHA
e3(g) _ 4(8), 5(8) (8) . 5(8) g) . 58 (2) , 5(8) (8) , s(g)  4(2)
97=® = AP .57 + B 55& +C¥).58), +Dj 5;, +EP 5P+ T4
e 9 ;"’ {#) — pagMaTBHBIE OTKJIOHEHHS BHEUTHEH (BHYTPCHHEH) MOBEPXHOCTH pe3epByapa ot anmpok-

CHMHDYIOLIETO IHTHHAPA, pamycoM R
58, 5 — NONPABKH B MPHOMIKEHHbIC IHAUSHHS NPOCKIMIH CTEMIEHH HAK/IOHA OCH pe3epByapa

’?l’ q’
Ha BepTHKATLHELE IockocTH koopaunat XH u YH,
o L‘;.Z,v — nonpaBka B NpUOIMKEHHOE 3HAYEHHE CPEJIHEro pajiHyca pe3epByapa,
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5'®); 5(»» — TIOMIPaBKH B NpHOIHKEHHBIC 3Ha4eHIs TOPH3OHTANBHBIX KOOPJHHAT x(¢) U ¥{#) Ha BBI-
Lo }‘o

J
(g)
)

g

A(_Z) ‘Bjﬂ

COTE paBHOH HOIIO;
_C}ﬂ . D}ﬂ - E}"— K03hHHUITHMEHTH! 1APAMETPHYCCKOIO YPAaBHEHHA TIOTPaBOK;

— HOMEp NPHOIHKEHHS.

— cBOOOIHEI YieH apaMeTPHYECKOr0 YPaBHEHHS MTOTIPABOK;

I.6 Beiuncienne koshdumenTos H cBOGOAHBIX WICHOB NMapPAMETPHYECKHX yPaBHCHHH ronpa-
BOK B KaX/IOM TIPHGTHKESHHH BHIMOMHAOT 110 hopmysiam (Homep mprbmikenns B popmynax (I.5) u (T.6)

OMYIIEeH):

A;=

Pes.
Xi*-X,-n, -H]™

Xj’“_xn—Qx'HF“

Rpﬂ'

Dj=

RPCJ.

Pes. =
Hf B)‘ = RPﬂ.
P P
E =y}l¥._}ro_qy'H’n
J R

1)

1= r?_[(cre~ x, =, - m]of + (0] -2, -, )
Cocrapmsor ypagserue (I.4) Juis KaK0ii TOYKH, TOPH3OHTAILHBIC KOOPIHHATEI H BLICOTa KOTO-

poii OTpe/ie/ieHbl Ha IIOBEPXHOCTH pe3epsyapa.
I"7 Boruncnerne KodhQHIMEHTOB U CBOOOAHBIX WICHOB HOPMATBHBIX YPABHEHUH BHITOMHAIOT

no Gopmynam:

Ny =2 4] Ny = Z(AJ 'B}) Ni3 =2 A,
=1 = =
NM=Z(‘}‘DJ) N15=Z(A1'£j) Ll=zl(“‘; jr,J)
j=i j=1 Jj=
n n
Ny =Ny, Ny =2 B Ny =B,
j=1 j=1
n " n
Ny =Z(BJ"DJ) NIS‘Z](BI'EJ) Lz=§(8;-f;)
=i i= =
N3 =Ni3 N3 =Ny Ny =m
n n n
Ny, =), D; Niys=XYE; Ly=21;
j=1 j=1 j=1
Ny =Ny Ny =Ny N43=N34
Nu=2,Dj N-IS=Z(‘DJ'E}) L=, l(ﬁ',—‘ )
=1 j=1 j=
Ngy = Nis Ng; = Nos Ng3 =Nis
n 3 n
Nsy=Nys Ngs =2 Ej L5=Z(E;-Ij)
J=1 j=
CrereMa HOPMAIBHEIX YPABHEHHE HMeeT BHIL:
Nll 'Jéi) +N12 '5:’5} ‘l"NlJ '5;&:, +N14'6:{g'] +N|5 '5:’*3) +Ll -_—0 )
(2) (g) (g) .58 =
Ny 88 + Ny -6 + Noy 680, + Nag 8"+ Nog 5,5 +L, =0
) (g) (g) (8) e
N,l-agurvn-ag # N3y 88, + N3y 80 + Nyg -8, +13 =0 . (.7

(g) () . slg) .s(8) . =8 -
N“l.‘sﬂx +N42.5n}' +N-‘J 5RM'+N“ (SX. +N4§ 5],' +L4 0

) (g) =
Ns]‘sgi}*'Ns: '5;:""1\'” ‘5;‘;_+N“‘3‘(‘{ +N”'6}.‘ +L5_0 _J

41



18-18/046 MII

Pelnenye cHCTEMBI HOPMATLHBIX YPABHEHHI BHITONHSIOT MeTooM [aycca o (opmynam, npHBeieH-
aeM B (T.8) — (T".11).

I8 Bruncienune npeodpazoBaHHbIX KO3(HIHEHTOB CHCTEMbI HOPMAIBHBIX YPaBHEHHH BBINIOJ-
HAIOT 110 hopmymam:

1 Ny Ny, . N il AN _
N =Ny ——1212; NO N, 1213 NO =N, -2 1, NO_ N Ny -Nys

24 s 25
Ny Ny Ny Ny
1) Al D adl
NP =N, Ni3-Nys N(n N‘z.’.}, N2 NIJ‘NH 23)M24) A le'le_Mnl}‘Mls)
3=y N 4= T NG = 1)
i1 5 My b5 My Ny
1 1 2 2
N(J)=N“ NH'NN_Ng-:'NL) Mu"”‘u}; NO =N, — Ny le Ngll Ngls) Nm M;?
N 4] N & e N N ND
(1) (1) (2) (2) (3) (3)
NGO Z n. N Nis _ N3 'Nyd Nyg-Nys Nis -Ng
ss =Nes ™ N N N 3 (T8)
1 2 3 Ny

I'9 Briuscienne ko3hGHIMEHTOR MIHMAIHOHHBIX YPABHEHH BHITIONHAIOT 110 (opMymam:

N N N N
E,=-—1 E;= s Ej =—1 Ejg=-—1
Nu Ny, Ny il
(1 1) 1)
Ey = Nas Ey= —M—u Eys __iz;
M 1 - 1)
N3 M '
%4 P EJ* z)
N2 NG
N2
10 Beraucnenne BecOBbIX KO3D(HIHEHTOB CHCTEMBI HOPMATHHBIX ypaBHEHHH BBITIOHIOT 110
dopmyam:
1
=00 Qys =05y
N§Y
1
Qs4=E 5% 0s;s Que =EusxQus* 757
4
Q53 = E34%x Q54+ E35% 055 Q3 =E34xQus+E;35%xQys
Qs5y = E33%x Q53+ Ezyx Q54+ E25 % Q55 Qu =E3xQu3+ EyyxQyq+ Eps xQys
Qs;=E;3%xQs2+ E3%x Q53+ EpgxQsg+ EsxQss  Quy=EpxQp+E;3x Qs+ Eyy xQuq+Ej5%xQys
Q35 =053 0,5=05;
0:4=04 0,4=042
1
st=534*Qu+-'535’<st+W 0;; =03
3
1
0;; = E»3 Q33+ Ezx Q34 + E 5% 035 0r=Ep3x Qa3+ EpgxQay +Ezsx225+@
Q3;=E;;xQ3,+E;3%033 +Ep % Qs+ E 5% Q5 Qs =E;3%xQay +Ep3x Q3+ EgyxQay + Ejs x Q35
0i5=05:
014 =04 (T.10)
0;3=03
Q=0
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1
Qsy =E;2xQuz +E1yxQp3 +Epy % Qe + Eysx Ogs +
7

I".11 Beruamcnenne nonpaBok K MpHOIAKEHHBIM 3HAYEHUAM ONpeIe/IAeMBIX NFCOMETPHYCCKHX Na-
pamMeTpoB BEIMOIHAIOT 1O GopMynam:

88 == L= Q- Ly = Qi3 Ly = @yy Ly — Oy - Ly

J;f)=—Qzl Ly = Qg Ly = Oy Ly — Qg Ly~ Ors * Ls:

68 =0y Li-0u-L=0On Ly =0y L=y L TID
5;?:)=—Q4| Ly = Qg Ly = Q3 Ly — Q- Ly — Q45 * Ls:
5:,f]=—Q5|'L|—Qsz'Lz—st'Ls—Qy'L4‘Q55'IS'

I".12 BeruucieHne IPOSKIHA CTENEHH HAKJIOHA OCH pe3epByapa Ha BEPTHKAILHBIC ILUIOCKOCTH

KOOpHHAT, cooTBeTCTBeHHO XH 1 YH jU1s Cclielylomero NpuGIMKeHHs BHINOIHSIOT 110 dhopmynam:
+1) _ (g).
j(m_&' : [ ULE) +§r}f)’ n}g-l-l) = q;‘” +5r(;f}' (T.12)

I"13 BelunciieHue 3Ha4eHHi ropu3oHTaNBHBIX KoopauHaT X, u ¥, Ha BeiCOTEe paBHOH HYMO
BRITIOJHSIOT 10 (opmynam:

ngﬂ) =X‘(,g] +5(;)’ yggﬂ} o ygx) _,_5:’3). (T.13)

[.14 Beruucnenne cpejHero paiauyca [HIHHIPHYECKOH 4acTH pe3epByapa R pna crenyto-
mero NpHOTHKEHHs BHINOIHAIOT 10 Gopmyrne:

RPeEH) - pPa®) 4 56 (I.14)
Ecnu nonpaska K 3Ha4€HHIO CPE/IHEro paanyca 5(:.-1. no Moaymo npessimaet 0,05 MM, TO Ha4H-

HAKOT creyiomee npubmikenne no gopmynam (T.4) — (I.14), ecni HeT — BEMHCICHHS NPCKPAAIOT.
Jlanee MCTOMB3YIOT FEOMETPHYECKHE TIapaMeTphl IHIHHAPHYECKON YacTH pe3epByapa, NoayHcHHbIE B
nocnegHeM NpHOIHKCHAH
T"15 Borumc/icHHe CTENeHH HAKJIOHA OCH pe3epByapa 7] BBINOJIHAIOT MO Gopmyse:
n=\ni+n; . (I.15)
I.16 BBIYHCIISIOT a3UMYT JTHHAH Q@,, COSMHAIOMCH LCHTp pe3epByapa H TOUKY KaCaHHs JHHIIA
Ipy30M pyNeTKH 1o dopmyie:
yie -y,
ay =arcly —3——-» (T.16)
X?-X,
me X ;""" 5 Y; € rOPH3OHTATBHBIE KOOPIMHATE] TOYKH KaCaHHs JHHMINA rPY30M PYJICTKH.

["17 BeruaicIeHNe YITla HANPAB/ICHAA HAKJI0OHA OCH pe3epByapa ¢ BbLINOJIHAIOT MO (hopmynam:
p=y—-a,, ecm 7, 20; (T.17)
@=360°-y-a,.ccm 1,<0;

Ny

n
I.18 BuuncieHHe pagHaTbHBIX OTKIOHSHHA ;"- BHEIIHEH (BHYTpeHHEH) NOBEPXHOCTH LM~

A€ y = arccos

JTMHIPHYECKOl YaCTH pe3epByapa OT UHIHHAPa palnycoM R?¢ pumonusior no popmyzne (I.5).
19 Brruuclenne BHYTPEHHHX PAJHANBHBIX OTKIOHEHHH, HCNPABICHHBIX 33 aedopmaruio,
43
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BBI3BAHHYIO F’HIPOCTAaTHYCCKHM JIaBICHUEM JKH/IKOCTH, HaxosmeHcs B CTa/IbHOM pe3cpByape BO BpEMA
MMOBEPKH, MTPH U3MEPESHHUAX, BEIMOJIHEHHBIX CHAPYIKH pe3epByapa, NpOBOJAT IO ElJDpM}'JICI

£ .2 -

g'pnos.'RP. _HF-HFa
E = 103 gscm.

Iie g — yCKOpeHHe cBOOOIHOTO najenus. papHoe 9,8066 M/t ;

em-sm) @

Pros. — IWIOTHOCTH KHIKOCTH, HaxoaAmeiics B pe3epsyape [P POBEACHHH H3Meperuii (1o
JaHHBIM J1a00paTopHH);

— CpeIHHH pajJiyC pe3epByapa;
H - BbiCOTa HAMTOH B pe3epByap KHIKOCTH IIPH NOBEPKE;

H ;’“- — BBICOT@ j -TOM TOYKH Ha MOBEPXHOCTH pe3cpByapa;

R Pes.

E  —wmoayns ynpyrocTd Mareprana (s cram — 2,1x1 0" H/M?);

3,""' — CpeaHss TOJIIIMHA CTEHKH § -TO T0ACa HA KOTOPOM HAaXOJHTCS J -Tas Touka Ha 1o-
BEPXHOCTH pe3epByapa;

J, oP* _ cpesHAs TOMIMHA C/IOA KPACKA CTEHKH § -TO T105Ca, HA KOTOPOM HaXOIATCH j-as
TOYKa Ha MOBEPXHOCTH pe3epByapa.

[Ipumeuanne— Ecmi u3MepeHns BLIIOJIHAIN BHYTPA CTATHHOIO pe3epByapa, T0 BHYTPEHHHE pa-
JMATLHbIE OTKIOHEHHS OMpe/Ie/IsioT TOJILKO B cooTBeTcTBHH ¢ I'.18.

I"20 Beraucnenne npeeioB AOMyCKaeMoif MOrpelHOCTH MreOMETPHIECKHX NMapamMeTpoB pe3cp-
Byapa

I20.1 Cpennee KBajparH4ecKoe OTKIOHEHHE (CTaHAAPTHOE orknonenne) O pg EIMHHYHOIO
PajIMATBHONO OTKIOHEHHS PeaibHOl OBEPXHOCTH TOSCOB pe3epByapa OT amMpOKCHMHPYIOLISTO I~

THHpA .9;”' BEIYHCIISETCS 10 GopMyTaM:
I

ZS‘;;B:I

(T. 19)

(T. 20)

e Ij. — pOniee KOJTMYECTBO TOUYEK B [105CE C HOMEPOM S

M = 5 — KOIMYECTBO ONMpe/IeNAEMbIX FEOMETPHYECKHX 1apaMeTpOB.
20.2 BhlumcicHHE CpEIHEro KBAAPAaTHHYECKOTo OTKJIOHEHHS (CTaHAapTHOIO OTKJIOHESHHA)

Oyps 1 O eIHHAYHOTO PATHATBHOTO OTKJIOHCHHA peansHON BHYTPEHHEH MOBEPXHOCTH HECKOJIBKHX
NOSACOB H BCEro pe3epByapa OT [HIHHIPA BbUIOIHAKOT MO (dopmynam:

k n
g L Pes . cp .42
Z (S;ﬂ._lgg)z 22(9}-‘ = pI;)
_ |s=1j=1 : O = gl jel » (21)
Ozps = s n—-m-k+1
\ Yl,-m-s+1
s=1

rne k — obmee KoMMIECTBO MOACOB pe3epByapa,
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R — o01ee KOIM4EeCTBO TOYEK HA IMOBEPXHOCTH CTCHKH pe3CpBYyapa.

["20.3 Brramcrenne cpeHero KBaJpaTn4eckoro OTKJIOHEHHS o, Ps ¥ o T Ps CPEIHErO paxHalib-

HOTI'0 OTKJIOHEHHH 0T HUJIHHpAa (c'raHnapmom O‘I'K.I'[GHCHHS) Sf;ﬂ- peal'[LHOﬁ NMOBEPXHOCTH OTACIIBHBIX
[M0ACOB H HECKOJILKHX IMOACOB pE3CpByapa BhIIOJIHAKT 1O cbopmynau:

Op =05, |0 SLAE I o
Ps— " Fs 3y Ozps =0zps * Q33—

5
2/s
s=1
I.20.4 Bruucnenne cpeHero KBaJparHiyeckoro OTKJIOHEHHS (CTAHIapTHOH HEONpeaAeNEHHOCTH
o THTTY A) OmpesiesiSeMBIX TapaMeTpoB pe3epByapa — IPOEKIHil CTEIIEHH HaKJIOHa OCH pe3epByapa 7]

(I'22)

Pes.
uin y Ha KOOPJIWHATHBIE THITOCKOCTH, CPEAHEI0 paanyca R " H TOPH30OHTAITBHBIX KOOPIHHAT €T0 OCH

X,,Y, na seicote H,,, Bhmonnsercs no popmynam:
oy =cr-JQ1; o =a-@; uA(R)=crﬂ,ﬂ =U'-\,Q;3;
0'& =o=@; oy =0-/0s5+

e Q11, Q22, Q33, Qu4, Qs5, — IMaroHANBHBIE WiEHbl MATPHLIbI 0OPaTHOH K MaTpHIIE HOPMAJIBHBIX YPaB-
genu, nonyyennsie no 1.8 —I".10.

I".20.5 Beruncienne QyHKIHHA ONpEACIACMBIX TEOMETPHYECKHX NIAPAMETPOB pe3epByapy — CTe-
IIeHH HAKJIOHA 7] W HANpAB/IEHHS HAKJIOHa ) OCH pe3epByapa, BBIIOTHACTCA MO obmeit dopmyne me-

TOJla HAHMEHBIIHX KBAIPaTOB:

ot=a’-fy-Q fy. (T24)

(T. 23)

mme  fy — BeKTOp YaCTHBIX MPOM3BOAHEIX OT (yHKIHH IO OMPENIENAEMbIM ICOMETPHHICCKHM Napa-
METpaM pe3epByapa;

Q - obparHas MATPHILA, BEIMHCICHHAS 1O HOpMyTam (I.8) —(I"10).

I'20.6 BeMHC/ICHNE CPEHETO KBAAPATHYECKOrO OTKIOHEHHS (CTAHIapTHOH HEONpeeNeHHOCTH
no THIy A) OmpenenseMbiX NapaMeTpoB pe3epByapa — CTENeHH HAKIOHa 7] ¥ HANpaBlICHHA HAKIOHA @

OCH pe3epByapa BBINOJHSIOT N0 (OpMynaM, KOTOPBIC MOMYICHB! C HCTIOIB30BAHHEM obmeit opmyisl
(T24):

a
1) =0y =27 Qua +1; Qo+ 20y Qi (r25)
180° 7,7 20
u(p)=0,=0- . . qzy.\f??lzl-‘-?;;_q .";y. (T'26)
x y x

I'20.7 Bhraucienue Npeaeios JOMYCKaeMoil OTHOCHTENBHOMH MOTrPEIIHOCTH ONMPEACICMBIX
IeOMETPHYECKHX TIApaAMETPOB PE3epBYapa BEINOMHACTCS 1O (opMyam:
A,?=:I:tU-cr,? =12,0-0,: A, =%ty -0, =12,0-0,; (I'.27)

A gre =ty Opra = £2,0-0 prer. (r28)

I"20.8 BLIuKC/ICHHEE IPE/IENOB 0Ny CKAeMOH OTHOCHTE/IBHOH MOTPEITHOCTH ONPEACIEHHS CPeil-
HEro pajuyca pe3epByapa 5Rp., (410 TOXE — CpejiHeil UTHHEI OKPYKHOCTH pe3epByapa):

A
5RPﬂ. =iIU - F - IO(PA), (r.29)
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rae U=2.0 — ko> punment pacnpenenenns Jlannaca (koadduimenT oxpara) NpH J0BEPHTEIbHOMH Be-
postHocTH P=0,9545.
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NMPHJIOKEHHE J{
(cipaBogHOE)

BBIYMCJIEHHE MONPABOK B UHTEPBAJIBHBIE BMECTUMOCTH
PE3EPBYAPA, OBYCJIOBJIEHHBIX HAJIMYMEM BHYTPEHHUX JIETAJIEH U
HEPOBHOCTEM JTHHIIA

J1.1 BeupC/IeHNE NONPABOK B HHTCPBAIBHBIC BMECTHMOCTH Pe3epByapa, 00y CIORTCHHBIX HATHHEM
BHYTPEHHUX JleTaneH

J1.1.1 Berumcnsior nonpasky AV;:"" B f -TYIO HHTEPBATEHYIO BMECTHMOCTh pe3epByapa Ul k -toii
BHYTPEHHeil ITaTH Wi BbIcoThl Hanomaerna H o dbopmynam:

— JUTS JICTA/TH [HTHH/IPUYECKOH (JOPMBL, 0Ch KOTOPO# pacnooKeHa O yIiioM OT 0° no 45° x BepTH-

1/cos y 1/cos y,
AV“"‘={I78-d:--’t-[(H-’_HUk] *_{”f—l‘ﬂu;] }; (A.1)
fi ' He —Hu =

Hgy, - Hy, Hgy, -Hy,

— JUTS JIeTATV IHIMHAPHYECKOH (OpMBI, OCh KOTOPOH PacTIoNOKEHa MO YITIOM OT 45° no 90° k Bep-

THKAJIH!
l'“’“‘(‘s' T ) I,lﬂ—cu(iis"-y, ) .
H,,-H H,-H : )
AV %™ =0,39.d} -1, -{cos|180° - s, —cos| 180° .| —L— “bk (1.2)
fu F!“*""Hul Hﬂj_Hui

— JUIS JIeTATH NPAMOYTOMBHOM (HOPMBI, OCH KOTOPOIT pacmosiokeHa oA JHOOBIM YTJIOM K BEPTH-

Kanu:
l+a—Lsinr I"'E'L’*"Tn
om0 (o) T an
Hﬂ.k_HUi Hﬂk_HU

AV;:H":ak'bk'I*' [
k

e d,, Iy — cpeuii IHaMETP TIOTIEPEYHOIO CCYCHNA H CPE/IHASA JUTHHA;

@y, by —CpeHSA LIMPHHA U BHICOTA PSMOYTONLHOIO NONEPEIHOTO CCHCHIA;

¥ x — YTOJl HAKJIOHA OCH K BEPTHKAIH,

H Mg? Hy ; — BBICOTA BepXHEH H HIDKHEH rPaHHIB] IETAMH.

J1.1.2 BHIMHCIISIOT CyMMApHYO NOTpaBKy AVg”" X f ~TOi HHTEPBATHHON BMECTHMOCTH PE3CpBy-
apa NP HAIMYHA BHYTPEHHMX JeTaneH 1o dopmyze:
n
avyT = zw}:"'-, (14)

[1I€ My, — OOIIIEE KONHYECTBO BHYTPEHHHUX JeTAICH B pe3epByape.

J1.2 BuruncIieHHe TONpPaBoK B HHTEPRATBHEIE BMECTHMOCTH Pe3epByapa, 00y CJIOB/ICHHBIX HATHYHEM

HepOBHOCTEH [IHHINA
J1.2.1 TIofCUHTHIBACTCS B ABTOMATHYECKOM PEKHME KOJIHUCCTBO TOUCK, KOOPJMHATEI KOTOPBIX

onpejesnens! Ha aunue pesepsyapa N g, W BBMHCIACTCA YINOBOIi War JUist S4eeK Mo asHMyTy N, n
pamuycy N g no popmyne:

NR::Nd: ~s (IIS)
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e 1, — KoahduumenT o1 2 10 4, KOTOPHI ONpe/ie/seT NPHONHKCHHOE KOMHYECTBO TOYEK B
staefike (ecn £, =2, TO TEOPETHYECKH 4 TOUKH B sueiike, £, = 3, 10 9 TOuEK, f o, = 4, TO 16 TOUEK).
KonuuecTBO siveek OKpyIvIsercs 10 eI0ro B MEHBIMYIO CTOPOHY.

VI7I0BOii AT 10 a3MMYTY BEIMOTHAETCS B npefenax ot 0° 10 360° u Beruncasercs no gopayie:

. o
SH, = 2:’\’ ¥ 360° OKpYIZISETCs B MEHBIIYIO CTOPOHY JIO UHC/IA KparHoro 2 Wi 3 (MIH mar KpareH
a a
1°; 0,5° wmm 0,25°).
VI710B0# mwar 1o pajaaycy BRINOTHASTCS B Npe/eiax 0T MHHHMAaTbHOTO YT71a CKAHHPOBAHHA ITPH-
hy
R.Pﬂ.

GopoM OT HamHpa @,,;, (Hampumep, 45° umi 50°) 10 ¢, = arccos( )»tne hp - npubmmkennas

BbIcOTa IpHbopa Haa AuumeM (Hanpumep, 1.5 M).

VrioBoii mar no paamycy Beraucasercs no gopmyne: SH p = ﬁ"%@'—“’- , M He OKpyris-
R
eTcH.
J1.2.2 U3 obparHoii reoie3nyecKoil 3a1a4H HaXOMTCA PacCTOAHAE H a3HMYT U3 [IEHTPA PE3CPBY-

apa JI0 K10k TOuKH 1o popmyam:
R}”"' =J(Xj'" -X, -1, -Hf“')z +(Yf""' =¥, =0, -H:;r""')2 ; (1.6)

Y'Pﬂ-_Y - 'H?ﬂ.
y j = arccos ( 4 - m?" ! J; (.7
Kj

a;=yj ecim Xf"'-Xo—ﬂx-Hf"‘ZO;

@;=360°—y;,ccm Xf"-_xo _ﬂx.Hfu.<0.

J12.3 To namus J1.2.1 1 J1.2.2 nposepseTcs, NONAAACT M TOYKA B AUEHKY H MOJCHHTLIBACTCS
KOJIMYECTBO TOYEK B KAKION sAueike:
SHa-(ia—I)SQJ‘:SHa-ia, (1.8)

rne i, = I...IN, — HOMep S4eHKH 110 A3UMYTY.
gy, - COS(pax — SH g - (ig = 1)) S R™ <l - €OS($par = SHg +1g) (19)
AT R, SR™ <Ry, (1.10)

rie iy =1..Ng — HOMEp SUCHKH 10 parycy:
R R, - BHYTPEHHHIT H BHSIUHHI PA/THYC SUCHKH ¢ HOMEPOM iy .

J1.2.4 JUts mipeIBapHTEIBHOTO Y/laleH s rpyosIX omHOOK MPOBOJUTCS MOUCK TOYKH C MAKCH-
MaIbHOH BBICOTOM, ¢ MHHHMATEHOH BBICOTOH, C MAKCHMAIIbHBIM PalHyCOM. [IpoBoauTca aHamu3 pe-
3yJIBTATOB CKAHMPOBAHKS Ha HATHYHE rpyGbix OMMOOK H3IMEpPEHHI W B PYUHOM PEKHME YIAIOTCH
TOYKH, KOTOPBIE 110 BBICOTE ABHO He NPHHAJUICHKAT HALLY HIH BRIXOAT 33 panmyc pesepsyapa.

J1.2.5 BhICYHTBIBAETCS CPEIHAA BLICOTA B sueike, CKO u CKO cpennero, a TaKxe BeC CPEHEro
¢ yueroM koadpunmenta CroionenTa.

ligig

HJN.
& _E F u (1.11)

iglg :.f'.f’
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Tt
o Z (H‘Pa._ H;'-p!.l )2
Ida fi.i. =)
e [ i ofinee KoMHYeCTBO TOYEK B syeiike (i = J.../ i 3

, (A.12)

[IpoBepsercs Hanu4He rpyOBIX OMmHOOK:
-1 ™ Sty a,. 1)
rae ¢, —koapduuuent CThIONEHTA IPH 0BepHTENLHOM BeposTHOCTH 0,99 1 uHCie cTeneneii cBoGoIE!
I ii = ] .
a'R

Ecm Haiiniena rpybas ommbka, ona otOpackiBaeTcs M BbruucieHHs no dopmymam (J1.11) -
(J1.13) mosTopsioT.
Beraucisercs CKO cpeasero 1 ero sec:

Fos. mmgiiiha; (1.14)
a'R “}af.
P, = r . (L15)
T 4\,

Eci Touka nonana B sNeiKy oHa, To HeoOxoauMo Oparh €¢ BBICOTY KaK BBICOTY CPEAHION0 UTH
A9eHKH ¥ MUHHUMaJIbHBIH U3 BCEX BeC.

J1.2.6 B aBTOMATHEECKOM PE/KAME AHATH3HPYETCA KAk 1as suelika Ha Hamuune rpyGoii ommoKu u3-
mepenuii. CHayana BEIYHCISETCH MUIOMAb KOKIOH AHCHKH:

Sl,i,-l =SH, '(Ri, _Rl,-l)' (J1.16)
Macirrabupyrores Bee CKO momansio saueex:
SN Ng-1
O’;ﬂi‘ = ‘gl 4 i l’aik’ ('[[’17)
raeS; ; —y — TUIOMAML TEKYIUEH SHeHKH;

Ay NpNg—1 ~ THowmas nocneHei sueitkn nanbonee 6m3K0M K mpudopy.

Haxomwures muramansioe CKO o‘,fu,-. u cpauuBaeTcs ¢ HIM octabable CKO no F-kpuTepHio.

0';2:
ngfx = :’z“ >Fq, (J1.18)
O min

e F, q — KPHTHUCECKOE HHCIIO, BhIGHpaeMoe U3 TabmuI F-KPHTEPHs 110 YHCITY CTENCHEH cBOOOJIBI Kak-

N0#t U3 SYEeK ¥ JOBEPHTENLHOH BEPOATHOCTH 0,99.
Ec/11 OHH PABHOTOUHEI, TO HA 3TOM aHATTH3 3AKAHYHBACTCA. EC/IH HET, TO JUIA 4Lk, /1A KOTOPBIX
KpHTEpHil He BLITIONHAETCS, 0TOPAcHIBAETCS TOUKA, KOTOPas HMEET MaKCHMATBHOS OTKJIOHCHHE OT Cpejl-

sero. CHoBa BeMHC/ISeTCS cpeuas Beicora sueiikn u ee CKO Oj i, ¥ IPOBEPSCTCA Ha PaBHOTOYHOCTb.

Ta NMpoBepPKa BBINOIHACTCA B PyYHOM PEKHME.

J1.2.7 B sueiikax, B KOTOPBIX €CTh TOJIbKO 1, 2 Him 3 TOYKH HAXOAMTCH YCpPEeAHEHHAas €€ BhICOTa
110 BEICOTAM ATHX TOUYEK M TIO BOCEMH COCEIHHM fueifkaM Kak CpeHEB3BEIICHHOS 3HAYCHHE, A TAKKE
CKO emmunist Beca u CKO cpeero, noka He 3amoXHATCS Bee sqeiiki. SeHKH, Tie HeT TOUeK — npo-
TycKaloTcs (CEKTopa B KOTOPBIX [0 KAKHM JIHGO0 NpHYIHHAM TaXeOMETp H/IH CKAHEP HE CMOT W3MEPHTh
KOOPAMHATHI HH OJTHOH TOYKH).
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. O tlig=l |
a;—‘;' -k—l (A.19)
1 ;
P = : (11.20)
1 -‘cr,::"",:nr '
ligig n A
%, P H + b P 111,41 ‘H:Tiu,ﬂ
F o=t i, =1 ; (A-21)
I 1
alr lalg k

P, + DB i
i=1 I =1

rae K — KoJu4ecTBO 3all0IHEHHBIX BOKPYT A4€CK;
t, — xoadumment CTHIONEHTa NPH JA0BEPHTETLHOH BEPOATHOCTH 0,95 u uncne cTenexHei cBo-
Gomst k —1;

P,a i, — BEC TOUEK BHYTPH sueiikn, BerancneHHEbii 1o CKO BBICOT B COCEHHUX.

Tounee i, = i, +(=1;0;+1)n i, =iy +(=1;0;+1) xpome, i, =i, i =i
Bec ycpeaHeHHO# BBICOTHI paBEH:

k.

o “n‘k k
Py = iZIP:,,:, +‘EIP1,:I:HRt! . (1.22)
= *‘

CKO eHHMIBI BeCa BBICOTHI SYCHKH PaBHO:

k k
Epf.lfnl '(Hﬁa“‘ = H;a;‘)z + ‘Zf:‘,:tli,ﬂ '(HZL:,:] _HI,.’,, )2

= L . (A3)

5 o s (1.24)

B, S (11.25)
) ‘k'("'i,i,j

J1.2.8 B siueiikax, B KOTOPBIX OTCYTCTBYIOT TOUKH, HAXOAMTCSA YCPEAHCHHAA €€ BBLICOTA 110 BOCEMH
COCE/IHMM AUeHKaM KaK Cpe/IHeB3BeIICHHOe 3HAUYCHHE, & TaKKe CKO emuanms seca u CKO cpennero,
[TOKa He 3aroHATCS Bee sueiiky, EC/TH YHC/I0 3an0THEHHEIX PSIOM f49eeK MEHbILE IATH, TO 3Ta syeiixa
npomyckaeTes B creyiomux npHOTIKeHHAX KaKad sueiika ananmaupyetcs cHopa. [TpHOIHKeHHS BEI-
TIOMHSIOTCA 710 TeX [Op, NOKA He 3aN0IHATCS Bee SUSHKH.

k
Z P B
E _I.:l a rE n',tllkil ’ (ﬂzﬁ)

igig — k
zpi,tli,:tl

iy =1

e K — xonuuecTBo 3anoNHEHHBIX BOKPYT S4€eK OT 5 JI0 8.
Tounee i, =i, +(=1;0;+1)m i, =iy +(-1;0;+1),xpome, i =i H i, =ip.
Bec ycpeaHeHHOH BBICOThI PaBEH:
k
‘—p;"i‘ = Zf’f,th‘,i! 3 (A.27)
iy=1
CKO eawHHIILI BeCa BRICOTHI AYCHKH PaBHO:
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k
; 73 2
.Zl P; 41,41 '(H:fi:li,:l:l - Hi,,:,)
Hi, =\ k-1 ; -
E!gin - ‘ui:fk ; (ﬂ.zg)
b
(A.30)

F; ; =—(_},'
a'R =
r‘. . d‘u"

J.2.9 Insa ucnons30BaHAs BECOB, NPH BEMHCICHHH HHTEPBATHBIX BMECTHMOCTEH, MacmTadu-
poBarh (IIPHBECTH) HX Tak, 4TO GBI CyMMa NpHBEIEHHBIX BecoB Obla paBHa eaunuIe, 1o Gopmyre:

T (11.31)

igig — N, Nz

J1.2.10 HaxozuTest MHHHMaJIbHAs 0 MakcHMaslbHas CpejiHss BbICOTa M3 Beex sueek. Haunnaercs
BBIMMCIICHHE BMECTHMOCTH JHHILA OT MHHHMAJIbHOM BBICOTHI 40 MAKCHMAJILHOM, [UIA YEero MOACHUTHI-
BaeTCA BMECTHMOCTB KaXKI0i A9eHKH Kak ee TIIOIa s Ha Pa3HOCTh MAKCHMATbHOM BBICOTHI H CpeHe
BBICOTHI AYEHKH:

AV i1 = Sigip-1 - (T —HG) Py s (1.32)
AV yig-1=Siyig-1(H, . —Hi )P, (133)

J1.2.11 Beruucasercs CKIT BMeCTUMOCTH Kax 10 SUCHKHA.
oAV i -1)= Siyi-1" i, " Pii, - (1.34)

J1.2.12 BEMHCASIOT BMECTHMOCTE HEKOHTpOJIMpyeMoro ocrarka V, B MeTpax KyOuueckux s
BCEX OTPHIATENILHBIX 3HAYCHHI BBICOTEI H ; 110 BHICOTHI Hy =0 (BMECTHMOCTE pe3epByapa HH)Ke Bbl-

COTHI TOUKH KACAHHs JHHINA FPY30M PYJICTKH, KOTOpas paBHSETCS HyIIO):

f=Hz
. b T 5 #9.
i SHy=0: Hy sHo=0i Vo= 3 (WVig,)p 1075 U89
f=Ha:
U(V.)=J NI (1.36)
=0

J1.2.13 Wnreppanbhble BMeCTHMOCTH V, uA rpaIyHpOBOYMHON TaONHIIB! BEYHCIAIOTCA A BEI-

CcOTHI (YPOBHS HANOIHEHHS), KPATHOM 1 CM, IIyTeM CYMMHPOBaHHSA HHTEPBATLHBIX BMCCTHMOCTEH, KOTOPhIE
OTBEYAIOT PA3HOCTH BHICOTHI | MM B METpax KyOHHYeCcKHX JUIs BCEX OTPHLATE/IBHBIX 1 MOOKHTENHHBIX 3Ha-

yenuii Beicotel Hy 710 mpenensHoit Bbicotsl H = H .. (00Imas BMECTHMOCTD pe3epByapa) 110 bopmy-

JlaM:

H::,"l = Hf HITH H"a"z i Hf

10
Vi=V,+ 2 (A1) 107,

= (137

f=g10
-9
Vg = Vg_| + i (AV."‘R-‘I )f '10 .
F=(g-1110+1
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f=g10
o(Ve)= JG(V")I +oWVe )+ Y (@i )7 (J1.38)
S=(g—-1)10+1
rie g — HOMep HHTePBalbHON BMECTHMOCTH IPaly HPOBOYHO# TaO/IHIIBI, KOTOPKIH OTBEYaeT

BBICOTE HaNONHEHHs H , = g BBIPDKCHHOMH B CAHTUMETpAX.
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IIPHJIOKEHHUE E
(obazarenbHOE)

OIEHVWBAHWE HEONIPEJAEJIEHHOCTH U3MEPEHW N
BMECTHUMOCTH PE3EPBVAPA

E.1 U3noxeHHas B 1aHHOM CTaHIapTe METOIMKA [I0OBEPKH BEPTHKAILHOTO LHIHHAPHYECKOTO
pe3epByapa reOMeTPHYECKAM METOZIOM C MPHMEHCHHEM Ie0/Ie3udecKuX NpHOopoB peannu3yeT KOCBeH-
HBIA METO/ H3MepeHnii ux BMecTHMOCTH. [ToaTomMy, MaTemaTigecKas MOIETh H3MEPEHAH BMECTHMOCTH
pe3epByapa ¢ LebI0 BeJIeHHs J0JITOBPEMEHHOr0 BHYTPEHHEro y4eTa H WHBEHTAPH3AIAH KOTHYecTBa
JKHMJIKOCTH B HEM 3alHChIBaeTCs Ha OCHOBaHMH (popMmynsl (12.56), kak U1 CyMMBI HHTEPBaIBLHBIX BMeE-
CTHMOCTEH pe3epByapa, KOTOpbIe BEIYHCISIOTCS 10 hopMmy ie:

Vi =V +AV] + AV + AV + AV + AV + AV P+ AV + A1, (E.1)

Maremarnyeckylo MOJEIb H3MEPEHHH BMECTHMOCTH pe3epByapa ¢ LENbI0 BE/ICHHSA OlepaTHB-
HOTO y4eTa NMpH MpHeMe KK clade XHIKOCTH W MPOBeIeHHH KOMMEpPUeCKHX ONepalHi ¢ Hel 3anuCkl-
BAIOT Ha ocHOBaHuH Gopmynsl (12.57), kak Ui CyMMbI HHTEPBAILHBIX BMECTHMOCTEH pe3epByapa, Ko-
TOpBIE BIYMCIIIOTCA 110 (hopmyie:

€3 __ ax /]
VFe =V +AV] + AV +AV] +AV™ + AV, (E2)
e VHj — HEeHCNpaBJICHHAs BMECTHMOCTH pe3epByapa f10 Bicotsl f

AV}Q — II0IpaBKA K BMECTHMOCTH Pe3epByapa, YUHTHIBAIONIAs PAHATIbHEIE OTKIOHEHHS TOYCK

Ha ero MOBEPXHOCTH OT aNTIPOKCHMHAPYIOIIEro WIHHIPA (IIONpaBKa, yIHTHIBAIONIAN pe-
mbed):

AV}" * — MOMPaBKa YYHTHIBAIONIAA HEPOBHOCTH JHHIIA PE3€PByapa B HHIKHEH €ro 4acTy;
AV}V — MONpaBKa yYuTHIBaoWwas JedhopMaliio CTEHKH pe3epByapa Moj BIHSHHEM Beca XKU/Ko-

CTH, KOTOpas OyZeT XpaHHTBCs B PE3epByape;
AV} — MONpaBKa YYHTHIBAIOIIAs OTKJIOHEHHE TEMIIEPATY PhI CTEHKH pe3epByapa [IpH OBEPKE OT
20°C;

AV} — nonpaBKa yHHTHIBAIONIas CTENEHb HAUIOHA 7] LIOACOB Pe3CPBYapa K FOPH3ONTY H HAXIIECT;

AV "~ nonpasKka yaMTHIBAIONAA 00BEM KUIKOCTH, BBITECHEHHOM OTMOpaMH ILIABAIOMIETO MO-

KpGITHS, paBHa 0;
AV}'"' — MONpPAaBKa YYHTHIBAIOMAA 00beM JKHIKOCTH, BHITECHCHHOH TIaBAlONIHM IOKPBITHCM,

pasHa 0;
ﬁygﬂ"-_ nonpaeka, 06yCIoBIeHHAs HA/IMYHeM BHYTPEHHHX JeTaled i 000pyI0BaHHs.
1

BIOIDKET HeONpeIeIeHHOCTH H3MepeHHil BMECTHMOCTH pe3epByapa JIo BhicoTsl Hy B cOOTBET-
ctBuH ¢ popmynoii (E.1) npusesien B Tabiuue E.1.
E.2 HencnpasieHHyIO BMECTHMOCTL pesepByapa Vi 10 BBICOTHI Hjy sorauciszor no gopmyrne:

Vg =7 R*-1+0* -H , (E3)

rae R — cpenuwuii paauyc pesepByapa;
7 — CTeleHb HaKJIOHA OCH pe3epByapa.
KoadhunmenT uyBCTBHTEIBHOCTH K HEONPENIENEHHOCTH CPEIHEr0 pajnyca pesepByapa BbHHUC-
nsetcs mo Gopmyne:
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c1f=—aR—=2-;z-R-1/1+q‘-Hfsz-n-R-H,. (E4)

CrasnapTHyt0 HEONDPE/IEIEHHOCTb U, (VHI) HEUCNPAaBIIeHHOH BMECTHMOCTH pe3epByapa VHf

1o seicotst Hf ¢ yaetom o6mmx dopmyn (B.23) u (B.24) seraucisior no dopmyse:
uA(VHf)=c|f-uA(R)=2-1r-R-Hf-uA(R). (E.5)

CranapTHYIO HEOlpe/Ie/IeHHOCTb, BRIYHCIIeHHY0 1o (Gopmyrte (E.5) Mo oTHOmMEHH O K BMECTH-
MOCTH pe3epByapa 10 BBICOTHI H , BEMHCIAIOT 1O tbopmymne:

uVyr) 2-u,(R)

Vi R

E.3 Monens usmepenuit HeucrnpasnenHolt BMecTuMocti pesepsyapa Vi cocrasnena Tax, 4ro
cTeneHb HAKJIOHA OCH pe3epByapa u3 Hee uckimoydena (cMm. Gopmynsi (I03) u (12.30)). Tem ne Menee,

CTaH/IapTHas HeoNpeeleHHOCTs HAKJIOHA OCH €CTh BITHSIOMEH BEJIHYHHOM.
KoaddpuunenT 4yBCTBATEIBHOCTH K HAKJIOHY OCH pe3epByapa BeaHcnseTcs no Gopmyrne:

(E.6)

av,
O =L =g R e H . (E.7)
2 a+n)

CrannapTHYi0 HEONpeNeIeHHOCTh u, (Vﬂf) HECHUCIIPABJICHHOH BMECTHMOCTH pe3epBy-

apa Vs no seicorst Hy, ¢ yuerom o6umx dopmyn (B.23) u (B.24), Beraucasior no gopmyrne:

n
’ ! Va+7%)
HITH

CTaHAapTHYO HEOMPEIEICHHOCTD, BEMHCIeHHYT0 1o opmyite (E.9), mo oTHoOmEHHIO K BMECTH-
MocTH pesepByapa 0 Beicotsl Hf, Beramcsror mo dopmyre:

V
< i O “ug ()= u () (E.10)

Var 1+n?)
E.4 Tlonpaska K BMECTHMOCTH pe3epByapa Y4HTHIBAIONIAs PaTHATbHEIC OTKIOHCHHS TOYCK Ha
€ro MOBEPXHOCTH OT aNMPOKCHMHPYIOIIEro IHIHHIPA AVJ‘? (monpaska yYMTBIBaIOWas pesibed CTCHKH)

BBIUHCIIAETCA N0 hopmyie:

AV =S,-9,=2-7-R-H,-|1+7")- 5, (E.11)

rie §f — mwiomans MOBEPXHOCTH pe3epByapa 10 BBICOTHI Hy,
9 | — cpejnee paMabHOC OTKIOHEHHE TOYEK MOBEPXHOCTH 0 BHICOTHI Hy.
Kot (hHIIHEHTE 9yBCTBUTENBHOCTH BEIMHC/IAIOT 10 HOpMYyIaM:

oav? EIN 2
- L a7 s 5 3 E.12

Ilpn MareMarw4eck# CTPOrOM PElICHHH 3a1a4M BEIYHCICHHS HCONPEACICHHOCTH TNONPABKH
AV f'g, crenoBano s BOConb30Barsed oomedt dopmynoii (I.24). Y4uTsBas TO, UTO CPE/IHEE PAANATb-
HOe OTKJIOHEHHE TOYEK HOBEPXHOCTH pe3epByapa OT arpoKCHMHPYIOIEro H/IMHAPA, KaK TPaBrJIo, He

NPEBBIIAET HECKOTEKUX JECATKOB MH/LIMMETPOB H CTETIeHh HAKJIOHA PE3epByapa He MOKET ObITh OB
WO, BITMSHWEM HEONpEAeJeHHOCTH HAKIOHA pe3epByapa W €ro pajaudyca Ha CTaHJapTHYIO
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HEOTPE/Ie/ICHHOCT, BBIYMCIEHHS ILIOWAM Sf noBepXHOCTH pe3epByapa 10 BoicoThl Hy MoxHo npene-
Opeub.

CraH/IapTHYIO HEONPEeICIeHHOCTh U A(:g /) CpelHero paHaibHOrO OTKIOHEHHS CTEHKH pe3ep-

Byapa 210 Beicotsl Hf, kotopas Bxomut B dopmyiny (E.11), Beraucastor no dpopmyne:

Nf
2.9 -3,
B A=y =llsdd .3 E.13
“s(9r)=0g, ng-(ng=1) -

=
3,
e g _ E | _ cpenmee panmanbHoe OTKIOHEHHE pesepsyapa o Beicoth Hf,

n
1
Ny~ KOTHYECTBO KOOPAMHHPOBAHHBIX TOYEK HA IOBEPXHOCTH pe3epByapa (UTo Toke camMoe — paan-
anbHbIX oTKIOHEHHH) 10 BoicoThl Hf.

CrannapTHyio HeonpeaeneHHOCTs u(A V}?) MONPaBKA K BMECTHMOCTH pe3epByapa, yUHThIBaKO-
meii paHaTbHBIE OTKJIOHEHHS TOYEK Ha €ro MOBEPXHOCTH OT AINPOKCHMHPYIOIIEro HHIHHApPA AV}? o
seicotsl Hy, Beramcisior no dopmyne:
wAV])=cyp 05 =S, 05 - (E.14)
CrasaapTHyIO HEONpeIeNeHHOCTb u(AV ,o'? ), BeruHCIeHHYI0 N0 hopmyne (E.14), 1o oTHOmEHHIO
K BMECTHMOCTH pe3epByapa 10 BeicoTsl Hf, Beraucasmior mo popmyre:
uwavy) S;-o5, z..\j(1+,,z)'.a§! 21,8
Vi Var R R
JList BEIHCIIEHHS CTAH/IAPTHOMN HEONpeeIeHHOCTH u (I, ) AUIA MIOACOB pe3epByapa ¢ HCKITO-

yeHHeM HaxIecTa menonbiosans Gopmynst (I.19) — (I'22), koTOpBIe €CTh IKBHBAIEHTOM (OPMYITHI
(E.14) ¢ yueTom dopmyinsi (I.24).

(E.15)

E.5 [lonpasKa ySRTHIBAIONAs HEPOBHOCTH HAIIA Pe3epBYapa B HIKHei ero uacti AV BBo-

JMTHCA TIO Pe3yNsTATaM CKAaHHPOBAHMSA JHHINA TAXEOMETPOM HJIH CKAHEPOM HIIH €ro NOBEPKH obnem-
HBIM MeTos1oM. TTpH Heno/b3oBaHkA 00BEMHOTO METOAA JUTA MOBEPKH JHHIIA PE3CPByapa pacinpeH-
HYIO HEONPE/IENIEHHOCTS €10 BMECTHMOCTH MOJKHO IIPHHATE PaBHOMH OT 0,2 % 0 0,5 %.

[lo pesynpraTam SKCTIEpPHMEHTATBHBIX HeeneIoBaHMi NPHOIA3HTENBHO TAKy 0 OTHOCHTEIbHYIO
CTAHJAPTHYIO HEOTPE/ENEHHOCTh 00ECNeTHBAET PAacyeT M0 PesybTaraM CKaHHPOBAHHA MOBEPXHOCTH
JHHINA, KOrJa KONHYECTBO TOYEK Ha OBEPXHOCTH HE MEHEe O/IHOM Ha OJHH KBaJpaTHBIN METp MOBEpX-
HOCTH JHHIIA.

OTHOCHTETbHAS CTAHJAPTHAS HEONpPEACICHHOCTh TONPABKH YYHTHIBAIOLICH HCPOBHOCTH

JHHIIA, IO OTHOIIEHHIO K BMECTHMOCTH pe3epByapa /10 BBICOTHI Hy, serancasercs no gopmye:
u(éy}ﬂ.)'— V-ﬂﬂ'. .UJ{VdH.) . (E-16}
V.Hf VHf 'tv " 1000/0

rne V™ — BMecTHMOCTH HEPOBHOCTEH JIHHINA;
Ug(V™) — pacumpennas OTHOCHTE/bHAA HEONPEAC/ICHHOCTD BMECTHMOCTH HEPOBHOCTEH

JIHHINA;
t;;=1,96 — ko>(uuHEHT pacTpesie/IeHIA Jlannaca (ko3(dHIHEHT 0XBaTa) P JOBEPHTENLHOH
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sepostHocTd P=0,95.

[lpu HeGonsmoii BMecTHMOCTH AHHAMA (hopma GaM3Kas K UIOCKOCTH) €r0 HEONpeIeIeHHOCTD
MoxeT ObITh B mpeaenax ot 0,5 % ao 10 %.

Ecni W3Mepenusi BHINOMHAIACH, 10 KAKHM-TO MPHYHHAM, CHApYXKH, TO MOXHO HCIOT30BaTh
pe3yJIsTaThl Npe/bllyiueii nosepkn. Bonpoc yseniuenns Heonpe/IeeHHOCTH BMECTHMOCTH HEPOBHO-
CTeH JHHIIA PEIACTCA HHAHBHYAIbHO.

OTe/BHOMY aHATH3Y TOJUTEKHT HeoNpeeleHHOCTh BeI3BaHHAs JedopMalieii THHINA 110/ Be-
COM HANHTOIT B pe3epByap *HAKocTH. B ciyyae npuMeHenns 005eMHOr0 METO1a MOBEPKH JIHAINA, 3Ta
Heonpe/IeIeHHOCTh MOXKET OBITh 3HAYHTEIHO YMEHBINCHA.

E.6 INonpasxa yuuTsiBaromas eopMaluio CTEHKH pe3epByapa noJl BTHAHHEM BECa KHIKOCTH,

KoTopas OyleT XpaHHThCA B pesepByape AV ;" , TIO OTHOILEHHIO K 001e# BMECTHMOCTH pe3epByapa He

npesbimact 0,1 % — 0,2 %, HO BBOANTLCS 0GA3ATENBHO, TAK KAK HMeET CHCTEMATHYeCKHi XapakTep. Ha
ocroBauu# hopmymsl (12.37) nonyuaem GopMyTy IS BBIMHCICHHS OTHOCHTEILHOH CTAHIApPTHOH He-

onpeaeIeHHOCTH NONPaBKH AV}V 10 OTHOIIEHHIO K ee BeymunHe 10 Beicots H.

; 2
wsvy) (u(g)]’+ Mﬂm)z+[«n]‘+ us™) {S-u(m]’, E17)
avy g Pip E ™ R

rne #(8) _ oTHOCHTENBHAS CTAHAPTHAS HEONPEIETEHHOCTh YCKOPEHHSA CBOOOIHONO NajIcHHS (makcn-

4
mansHoe 3navenne 0,27 % Ha ypoBHe Mops | ewe gonomuuTeaso 0,03 % na kaxasie 1000 M yBenn-

YeHHs BLICOTHI HAJl €0 YPOBHEM);
u(Pyp.) — oTHOCHTENBHAS CTAHJAPTHAA HEONpPE/CNICHHOCTh MUIOTHOCTH XKHAKOCTH, KOTOpas Xpa-
Pxp.
HHTCS B pe3epByape NpH 3KCIUTyaTallHu;
W(E) _ grgocuTensHAS CTAHIAPTHAS HEOTPEIeIeHHOCTh MOY/IA YTIPYTOCTH MaTepHana;

E
u(8™) — OTHOCHTE/IbHAS CTAH/IAPTHAS HEONPE/IEJIEHHOCTh TOJIIIHHBI CTEHKH;

6“.

#(R) _ sriocuTebHAs CTAHAAPTHAS HEONPEACTEHHOCTE Pa/lHyCa pe3epByapa.
R
EC/TH OTHOCHTEJIbHAS PACIIHPEHHAA HEOMPE/IETICHHOCTh 3TOH MOMPABKH HE IPEBHINACT 5 -

10 %, To OTHOCHTEJIbHAS CTAHAPTHAA HEONPEACNCHHOCTh HHTCPBATBHBIX BMECTHMOCTEH pe3epByapa
mo aToii npuunke He Gyaer npessinars 0,01 %. biopkeT HeonpeneIeHHOCTH 9T0} MMOTPaBKH NPUBEICH

B Tabmaue E.3.
E.7 Tlonpasky AV} VUHTHIBAIOLIYIO OTKJIOHEHHE CPEIHeH TeMIIEparypsl CTCHKH pesepByapa

TIPH TIOBEPKE OT TEMIIEPATYPhl, K KOTOPO#H MPHBOHTLCS rPATyHPOBOHAL tabnHIa pe3epByapa, HalpH-
mep, 20 °C BeMHCISIOT 1O Gopmye:
AV}::-::-R‘-H,-;.-A:, (E.18)

rae A — TeMrepaTypHblil JHHEHHBIH KO3 (HIMEHT pacIIHPEHHs MaTepHaia (st crama — 11,5-10°
1/K°);
At — cpezHee OTKIOHEHHE TeMIIEPaTyPhl CTEHKH Pe3epByapa NpH NOBEPKE OT 20 °C.
KoaduimesT 9yBCTBHTENBHOCTH K HEOTPEIEICHHOCTH HIMEPCHIA OTKJIOHEHHS TeMNeparypbl

ctenky ot 20 °C BRYHCAAIOT M0 GopMmyIe:

!
ade:z.ﬂ.Rz.Hf.l. (E.19)

Csp =
BrusH@eM HEONpeNeleHHOCTH pagWyca H TEeMIEpaTypHOro ymHediHoro  koadduumenTa
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pacuIMpeHHs MaTepraia MOXHO 1IpeHeOpeYs.
CrannaprHas HeonpeaeIeHHOCTh u(AV}) MOMPaBKH YYHTHIBAIOIIEH OTKIIOHEHHE TEMIIEPaTyPhl

CTEHKH pe3epByapa npu nosepke ot 20 °C AV} BBIYHCIIAIOT 1O opMmyie:

w(AVi)=csy -ty =2-7-R*-H,-A-uy,. (E.20)

CrannapTHy10 HEONpeIeneHHOCTh, BRIYHCICHHYIO 110 hopmyle (E.20), mo oTHOMEHHIO K BMe-
CTAMOCTH pe3epByapa 0 BbicoTsl Hy Beraumcisior no dopmyne:

u(AV
il IR (E21)
Vﬂf
E.8 [lonpaBka y4uTHIBArOlIas CICICHL HAKIOHA }] MOSCOB Pe3epByapa K [OPH3OHTY W HAXJIECT
AV}’”‘ BO3HHKACT H3-3a TOI0, YTO MECTO COEAHHEHHS NOSICOB MOTYT OBITH CYIIECTBEHHO HAKIOHEHBI

K FTOPH30HTY W B 3TOM MECTE MOBEPXHOCTE JKH/IKOCTH HAXOHTCS OTHOBPEMEHHO B JIBYX TOACAX, THCTH
MeTaJlla KOTOPhIX HAK/Ia/bIBAalOTCA OIMH Ha apyroit. [Tonpaska y4HTBIBaeT Mepexojl H3 OJHOTO osca B
npyroii. Oua HeGonbluas no BeIHYHHE W ee Heonpee/IeHHOCTEIO MOXKHO IpeHeOpeys.

E.9 Ilonpaeka y4uThIBaIOIas HAIHYHE BHYTPCHHHX AeTalcH B 000pyaoBaHHA AV{? m‘, BBO-

IOUTBLCS N0 METOAMKE, ONIMCAHHOM B npHiokeHUuH JI. Braucisiores HHTEPBaIbHBIC BMECTHMOCTH KakK-
[O¥ JCTAJIH UH/IHHAPHYCCKOH MM NapajUieNIeMuneHoH GOPMBI OT BRICOTH HHKHEH TOYKH JIETANH 10
BBICOTBI €¢ BepXHeH ToukH. MHTepBanbHBIe BMECTHMOCTH KaXI0H JeTanH nprOaBisioTcd, CO CBOMM
3HAKOM, K HHTEPBATLHEIM BMECTHMOCTSM pesepByapa. Dopmyiisl npuioxkesus [l nMe0T npadnKeH-
HbIH XapakTep, HO C 10CTATOYHON TOYHOCTBIO 103BOJIAIOT BLIYHCINTE COOTBCTCTBYIOMIHE MOMPABKH.
OTHOCHTEIbHAS CTaH/IapTHAS HEOIPEACICHHOCTD IIONPABKH YYHTHIBAIOMICH HANTHIAE BHYTPEH-

HUX JeTaleil 1 oGopynoBaHus AVE";M', MO0 OTHOIIEHHIO K BMECTHMOCTH pesepsyapa a0 Beicotst Hf,

BBIYHC/IAETCS [0 (hopMyIe:
u(AVZ™) J AV - Us(AVE™)
Vg Vi -ty 100

(E22)

e U 5(AV£”") — paciIMpeHHas OTHOCHTE bHAS HEOTIPEACNEHHOCTh H3MepeH s 00beMa BHY TPEHHAX

JCTalicH.

E.10 OcHoBHOE BIHAHHE Ha HEONPe/IeIeHHOCTh H3MEPEHHIl BMECTHMOCTH pe3epByapa OKasbl-
BaeT HEONpeAeIeHHOCTs H3MepeHHit ero cpenero paauyca. Ilo E.2 seruucisercs craniapTHas Heonpe-
JIEAEHHOCTh TI0 THITY A Cpe/IHero pajnyca CTaTHCTHYCCKHM MeTonoM. OHa CKNIA/IbIBAETCS W3 Heolpe-
JeNeHHOCTH H3rOTOBIEHHS NIOBEPXHOCTH pe3epByapa U HEONMPEICTIEHHOCTH re0/Ie3HYECKUX H3MCPECHHH
Ha 3Ty TIOBEPXHOCTh.

HeonpeneneHHOCTs H3MEPEHHMI pajiyca BKIIOYaeT HEONPEACICHHOCTh W3MEPEHHs TONIIHHEI
CTEHKH pe3epByapa M TOJIMHE! CIIOS KPACKH, €CJIH H3MEPCHHA BBIIOIHAMACH cHapy . [l ynpoue-
HUS BEIYHCIICHAA HEOMPE/IENEHHOCTH H3MepeH i BMECTHMOCTH K HEOpe/IeNIeHHOCTH H3MepeHuid pa-
JMyca TaKKe CleTyeT NPHOaBUTH HEONPEAEICHHOCT KOHCTAHTBI (MOCTORHHOH ONPABKH) PH H3Mepe-
HHM JUITHHBI OT Me0Ie3MUECKOro MpHbopa 0 MOBEPXHOCTH pe3epByapa H HeoNpeIeIeHHOCTh H3MEPEHHA
METEOPONOrHYecKHX apaMeTpoB arMocdepsl. MaTemaTHdeckoe OXXHAAHHE OTKIOHCHHH 3THX BETHYHH
OT AeHCTBHTEILHOrO 3Ha4YCHAA PaBHACTCA HYITIO, HO HEOINPEACIICHHOCTD HOMO HE PaBHAETCA.

E.10.1 CrannaprHas Heonpe/eleHHOCTh 0 THIly B cpeaHero pannyca pesepsyapa, BeI3BaHHAS
HEONPE/INIEHHOCTHIO H3MEPEHHS TONIHHBI CTEHKH, TOMIIMHBI CNOS KPAaCKH, OCTOAHHOH MOTPaBKH K
W3IMEPEHHBIM HaKJIOHEHHBIM PAcCTOAHHAM OT TaXeOMETPa HIIH CKaHEpa 0 TOYKH Ha MOBEPXHOCTH pe-
3epByapa W M3MEPEHHs METEOPOIOTHIECKHX MapaMeTpoB aTMOC(epsl, BEIMHCIAIOT T10 bopmynam:

— €CJIH H3MCPCHHS BBITIONHAIH CHAPYXKH:
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2 5 2 5
ug(R) =\ (E™) + u*(5) + u* (D) + u* (A); (E.23)
— CECJIH H3MCpPCHHA BBITTOJIHAIIH H3HYTPH:
ug(R) = \u*(D) + u*(A); (E.24)
rac "(5 :“") - U(f;“ ) — CTaHgapTHaa HEONMpEACICHHOCTbL H3MCPCHHA TOJILIHHBI CTCHKH,
U
Kp.

w7 = !’%.). — CTaHJapTHAS HEONPEeAEICHHOCTh H3MEPEHHS TOIIHHBI CI08 KPACKH;

U

u(D) = UD) _ crannaprias neonpee eHHOCT NOCTOSHHOM MOMPABKH K H3MEPEHHBLIM HAK/IOH-
iy
HBIM PACCTOSHHAM OT TAXEOMETPA HJIH CKaHepa JI0 TOUKH Ha MOBEPXHOCTH pe3ep-
Byapa, TOJlySeHHAs 110 Pe3yJIBTaTaM METPONOTHYECKHX HCCIIEI0BAHMIA;
u(A) - crannapTHas HeonpeAeCHHOCTH MONPABKH, KOTOPasA YUHTHIBAET HEOIPEACICHHOCTh W3-

MepeHHs MeTeOPOTOTHYeCKHX apaMeTpoB arMochepsl;
1y= 196 — xosddumment pacnpenenenns Jlamtaca (kos¢dHunenT oxpara) NpH J0BEPHTEILHOMH

sepostHocTH P = 0,95;
U(s™), U(8,;7) — pacmmpenHas HeONpeAeIeHHOCT H3MEPEHHS TONIHHEI CTEHKH 1105ica pe3ep-

Byapa H €10 KpPackH [osca pe3epsyapa;
U(D) — pacturMperHas HeONpe/IeNIeHHOCTh NOCTOSHHOMN MONPABKH K H3MEPEHHBIM HAKIOHHBIM pac-

CTOSHMAM OT TAXCOMETPA WM CKaHepa JI0 TOYKH Ha [MOBEPXHOCTH Pe3epByapa, MONY4YEHHBIC IO PE3yJib-
TATaM METPOJIOTHYECKHX HCCTIe/IOBAHHI.

E.10.2 [Mpubauxennas dopmyna Jis BLHCIACHHS HEONMPEIENCHHOCTH MONpPABKA YUUTEIBAIO-
mieit OTKJIOHEHHe CpeIHei TeMIIEpaTyphl H JIaBNIEeHAS OT BBEACHHBIX B TAXCOMETP /UIA JUTHHBI CBETOBOH
BonHbl 630 HM, HMEET BHJL:

u(A)=R-10° - [(0.27) - u(P)? + (094 - u(T)? , (E.25)

rne R - pammyc pesepsyapa;
u(T), u(P)- crannapTHas HEONpPEAEICHHOCTh H3MEPEHHA TEMIIEPATY bl B °K u nasnenus 8 rila.

M3 dpopmynsl (E.25) crexyert, 9To NpH BBEACHHH B TAXEOMETP 3HA4YCHHI TEeMTIepaTyphl H JaBie-
HHS, HIMEPEHHBIX ¢ TOYHOCTBIO, TIpHBE/IeHHOH B Tal/. 3, BUMAHHEM HEONPEACICHHOCTH H3MEPCHHA
TeMITepaTyphl ¥ JIaB/ieHHe Ha pajuyC pe3epByapa MOXKHO npeHeOpeyb.

[1pH MCTIONB30BAHAH CKAHEPA BBECHNE MONPABKH B HIMEPEHUS JUIMHBI YUHTHLIBAIOWICH aTMO-
cdepHble ycI0BHA B IpoLIEcce HAMEPEHHMit He npeaycMOoTpeHo. Ecim juis BBeACHAS NOMPABKH B pIHYyC
yuHTHBaIOMEN arMoc(epHBIe yCI0BHS Henomb30BaTh Gopmyiy (12.17), To COOTBETCTBYIOMIEH HEOmpe-
IENCHHOCTRIO MOXHO TIpeHebpeys.

[Tpene/bHOE 3HAYEHHE MOMPABKH YHHTHIBAIONICH aTMOC(epHEIe YCI0BHS HA BRICOTE 1000 meTpoB
HaJl yPOBHEM MOpS, TO €CThb Y4HThIBaKomel oTKIOHeHHEe (AKTHIHOTO JaB/IeHHs OT JaB/ICHHA HA YPOBHE
Mop#, B paccrosaue 10 M Gyzer 0,3 MM H IpH OTKIOHEHHH TEMIEpaTy pbl Ha 30 °C ot cTasapTHBIX YCIOBHI
B 20 °C Toxe Oyzer

0.3 MM, uto pocruraer 0,003 % OT H3IMEPEHHOIO PacCTOAHHA.

E.10.3 OTHOCHTe/bHAs CTAHJAPTHASA HEOMPEAEICHHOCTD MO THMY B H3MepeHHs BMECTHMOCTH
pesepByapa, BraucierHas 1o popmysne (E.23) wm (E.24), o 0THOMEHHIO K BMCCTHMOCTH PE3EpByapa
710 seicotsl H, Bhrancasercs no dopmynam ananoruansiM (E.5) u (E.6):

uB(VHf) 2 Z'HB(R). (E.26)
E.11 BromkeT HeonpeeNeHHOCTH H3MEPEHHS BMECTHMOCTH BEPTHKATBHOIO [HIHHAPHIECKOTO
pesepByapa npusezeH B Tabmanax E.1 - E.4.
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Tabmuua E.1 — BrokeT OTHOCHTENLHON HEONpeIeleHHOCTH HiMepeHHi BMECTHMOCTH BEPTHKAJILHOIO LHJIMHAPHYECKOTO pesepByapa 10 TeKymieil
BBICOTBI YpoBHst xuxocta Hy

Ouenka K B
HaumeHoBaHHe BXOJHOM |[BxoHO#M Be-| Tun neonpese- | Pacnpenenenue CranaprHas HEOIPEACJICHHOCTb, . ospuunent | Bnax Heonpeneneh;
BEITHINHBI Xj JIMYHHBI JICHHOCTH BEPOATHOCTEM u(x;) e s HQGLA
X1 cri, €y Ci x u(x;)
HeuciipasieHHas BMecTH- A 2 2. u,(R)
V =2-T K- . — A
MOCTH pe3epByapa 20 TeKy- (cm. Tabu. E.2) EA e 4 Var)=2-wR Hp-uy(R) R R
LIEH BBICOTHI YPOBHS XHI- B 2 2-uy(R)
: Viu)=2-7-R- : 2 B
xoctn Hy Viy (cm. Tabn. E.2) HoyaIROR ip{Fyp) =2l Boll ey () R R
A u,Vy)=5-R*-H - cu (1) L _
(em. Tabn. E.2) FOpMBERE i § (1+7%) . (1+1%) - uq(m)
[Torpaska, yauTHIBAIONIAS u(AV])=8,-0 5 =
paznaabHble OTKIOHCHHA - _
_ 2 2-u,y(3;)
TOYEK Ha MOBECPXHOCTH AV}g A Hopmansnoe 24‘ 9, -9, )? = & f
=5 i=1
F N omp(ny-1)
[Tonpaska, yauTsiBarormas U (V™ 1 u(AV
HEPOBHOCTH JIHHIIA AV}"‘ B Hopmaibroe u(AV ") = y o ol L — o
1, -100 Vuy Vig
[Tonpaska, yquThiBaroas . WAV W)
nedopMannio CTeHKH pe- AV Cymmapnas HopuamsHos il AV"’) f
3epByapa noj BIUsAHHEM S | (cm. Tabn. E.3) g |4
BECA JKHJIKOCTH
ITonpaBka, y4uThIBAIOIAA , ’ "
OTKJIOHEHHE cpejiHeii TeM- AVf B Hopmansioe | w(AVp)=2-7-R"-H ;- A-uy, 2-1 2-1-u,,
neparypsi crerku ot 20 °C
[Monpaska, yunThIBaroIIas dem. dem.
00BeM BHYTPEHHHUX JIeTaslei AVf‘-’"’- B HopmaiibHoe u(A Vi_)m. )= AV }E}cm. . Usz s ) L u(A Vs / )
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HanmenoBanue BX0AHOM
peHarHbl Xi

OueHka
BXOJTHOII Be-
JIHYHHBI
Xi

Tun neonpene-
JICHHOCTH

Pacnpenenenue
BEPOATHOCTEN

CTaH.uaprmaﬂ Heonpe.ueneuﬂocrh,
u(x;)

Koadpdpuument
4yBCTBHTEIBHO-
cth, C;

Bxunan neonpenenen-
HOCTH

Ci = ulxy)

OTHOCHTENIBHAA CyMMapHas
W paclMpeHHas Heornpee-
JICHHOCTH H3MEpPEHHs BMe-
CTUMOCTH pe3epByapa o
TEKYLICH BBICOTHI Y POBHSA
suskocri Hy

u (Vpl’?-) n
= | 2y -ty
I i=1
VPC:’-
Us o=k
E';

k=2

HewcripapieHHas BMECTHMOCTh Pe3epBYapa, BCE NONPABKH K HEH M UX HEONPEICICHHOCTH PACCUNTLIBAIOTCA /10 TEKY LICH BLICOTBI Y POBHA JKHJI-
kocti Hy. B rpade 5 «CranapTras HeonpeeienHocTh, U(X;)» npuse/ieHbl GOPMYJIBI [U1sl BLIMMCIICHHS OTHOCHTE/IbHBIX 3HAYCHHH HCONPE/ICICHHOCTH
HEHCIIPABJICHHON BMECTHMOCTH M MONPABOK K Hel, a Koa(duumnenTsl 1y BCTBUTENBHOCTH (CTONGEI 6) M BKJIA/ HEONpeeNeHnHoCTH (cTonbelt 7) npuse-

JICHBI B OTHOCHTE/IbHOH MEpe K BMECTHMOCTH VHf =z-R* H f

Ta6mua E.2 — Bropker HeonpeAeIenHoCTH H3MEePeH il HeHCIIPAR/ICHHOH BMECTHMOCTH Pe3epByapa 10 TEKYILEiH BLICOTEI YPOBHS xuakocTH Hy
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HanMeHoBaHHEe BXOIHO Bxg[:f:; E;e_ HconTl;;neHH Pacnipenienienne |  CranaapTHas HEONPEACICHHOCTb, Koapuuuent | Brnas Heonpeiesien:
penuuuHb! X; 4 pe BEPOATHOCTEH u(x;) T/DGTRATRIRRA s
JIMHUHBI X OCTH ctH, C; C; x u(x))
k n

C . ZZ(S?:_Sg)l

pe/lHuMii pajityc pe3epsy- _qfs=tim
apa R A Hopmasnsroe o e iai 2-mR-H; |2-7-R-Hy uy(R)

U (R)=0-0s3;
= 1 (5™) +1d (55 )+

Cpermai pagys pesepey R B HopmanbHoe ug(R) = 5 :) 2:7-R-H; |2-m-R-H ug(R)
apa +u (D) +1d (A)

HaumeHoBaHHE BXOHOH OHEH.].( " ) Pacnpenenenune CrangapTHas HCONPEACICHHOCTD, Kospumment | Bruaz neonpenenen

BXOIHOH BC- HBOITPC,E[BHQHH . YYBCTBHTEJILHO HOCTH
BEJTHUHHB] Xi BEPOATHOCTEH u(x;)
JTHYHHBL X OCTH cru, C; C; x u(x))
2 2
= . +n-- +
CreneHb HAKJIOHA OCH pe P i S — i M Qi+, On 10 T P S
3epByapa n\+2n7,-Qp
OrHocuTebHAsS CyMMapHas = T =
HEOIPe/Ie/ICHHOCTh HE He- i Cl-uy(R)"+C5 -ug(R)" +
)=

MPaBJICHHON BMECTHMOCTH = + C; u, (H)z
pesepayapa

Ta6muma E.3 — Biouker 0THOCHTENBHOM HeoNpeAeIeHHOCTH NONPABKA YUHTHIBAIOMIEH Ie(pOPMAIHIO CTEHKH pe3epByapa 1oJ| BIHSHHEM Beca XHIKOCTH
J10 TeKy1Leii BHICOTHI YPOBHSA KHaKocTH Hy
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K | B CJICH
HanmenoBanue BXOAHOH Bxg;x::ﬁ . Tun neonpene{ Pacripesienenne CranaaprHas HEOINPEIEIEHHOCTh, qynga?:;g::;- - 1:{::;){;;]:{311&..11(:}1
BenMaHHB! X s et JIEHHOCTH | BEPOATHOCTEH u(x,) e, €y el
— Smi 2 2-u(g)

VekopeHue cROGOIHOTO Ta- B 1 _ Emax ~ Smin <
JCHHS g pAMOY u(g ) 5 ‘\/3 o g
[InoTHOCTH KHAKOCTH, KO-

Pxp.max ~ Pxp.min 2 2-u(pyy.)
TOpas XpaHuTCs B pe3epBy=- H i =~ e
ape (110 ganueiM saboparo- P ~ KPR % xf") 2-1, Pxp. Pap.
puH)

E oo —Ei 2 2-u(E)
Mojyns ynpyrocT MarepHi- S sOR u(E) = —max min -
ajla CTeHKH E B L i (5) 23 E E
_ UE™) 2 2-u(&™)
Tonmmua CTeHKH om B Hopmasnbnoe (™) = .__;.— som. 5T
v
6 6-u(R)

Pannyc pesepsyapa R A HopmansHoe u.(R)= Ju p (R)* + uj,j,(R)2 r =
OTHOCHTE/IbHASE CyMMapHas e 2 ¥ 2 (™) =
HeOollpeAeIeHHOCTh 10~ N,’; =2'J[:Tﬂ +[%":—] ‘{%)) *[F‘] +[?“?]
[IpaBKH J
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INPHJIOKEHHE K

(cnpasoyHOE)

®OPMA JKYPHAJIA OBPABOTKH PE3VJIGTATOB H3MEPEHUIA

K.1 Obmmne cBeenus

Perucrpanuonssiii Homep J10-

KyMEHTa

Jlata peructparnun Jlata noBepkH

Tun pesepsyapa | Homep pesepsyapa | Temneparypa Bosayxa, °C | ATMocheproe nasrnenue, Klla

Ob6o3Havenne Hassanmue Oprann3anus-pa3paboTaHk

MetoaHka N0BEPKH

KomnpiorepHas nporpamMma

XK.1.1 Sranonssi mpudop

Hazsanue

Twurm, TpOH3BOANTEND

Cepuiinblit HOMED

Homep cBHeTETRCTBA O IOBEPKE

Jlara noBepkH

OcHOBHBIE TTapaMeTPBI

[Tpeiebl NOrpelHOCTH (HEONPeIeIeHHOCTh) H3MEPEHUA:!
VIIOB ___ , JUIMH .

[TocTosHHAs MOMPABKA K H3MEPAEMOM JUTHHE

¥ ee IpeJIesTHl TIOrPeInHOCTH (HeonpeeNeHHOCTh)

JK.1.2 BenomorarenbHoe 00opyioBaHHe

T Homep
Hasganue P 2 - CepuiiHbiii HOMED | CBHACTENHCTBA O
ORISR TIOBEpKE

7K.2 Pe3yasTaThl H3MepEHHil NaPaMeTPOB, BBEJEHHBIX B KOMITLIOTEPHYIO IPOTPAMMY

2K.2.1 KoopamHaThl TOUKH H3MEPEHHA YPOBHS H 0a30Bas BBICOTA pE3epByapa

Xb, M

BazoBag BrICOTA

v pe3epByapa, MM

2K.2.2 ITapameTpsl )HIKOCTH IIPH H3MEPEHHAX H XpaHCHHH

[TapaMeTphl KXUJKOCTH, Haxo/isuIelics B pe3epByape NpH H3MEPEHHIAX

Cpennsag MIOTHOCTE

HHUIKOCTH B
3 JIaBJICHHE, pe3epByape IpH
HaUMEHOBaHWe | IUIOTHOCTH, KI/M YPOBEHb, MM MTTa XpaHeHHH, wr i

63




18-18/046 MII

JK.2.3 BricoTa HEKOHTPOJIHPYEMOT0 OCTaTKa, HH3a (Bepxa) C/IMBHOIO (BCAChIBAFOLICTO) NaTpyoKa,
npenenbHas (MaKCHMaJlbHAasi) BBICOTA H TEMIICpaTypa CTCHKY pe3epByapa

Bricora, MM Temmneparypa
HEKOHTPOJIHPYEMOI0O Hu3a (Bepxa) CIIHBHOIO npenensHas CTEHKH
0CTATKA (BcachiBalomero) narpybka (MakcHMaILHAs) pe3epsyapa, °C

JK.2.4 TTapameTpbl NOACOB pe3epByapa

TommuHa ¢10s NOKPEITHA
Tommumaa cTeHKH Mogca, MM P
CTEHKH TOACA, MM Bricora u
Homep | Beicora npeesl npeensl cxema
mosca | Imosca, MM MIOTPeIIHOCTH MOrpelHoOCTH | HaxjecTa
% 3Ha4YCHUE < 3HaYEHHE ot
(pacrupenHas (pacumpeHHas | TIOACOB, MM
HeonpeJeseH.) HEOTIpeJIesieH. )
1
2
[Ipumeyanne —Brpade «Boicora i CxeMa HaxJIecTa NOACOBY YKA3BIBAKT IHAYCHHA CO IHAKOM
.7 @CIIH TEKYLUHH NOAC BKIKOYACTCA B BbIIIECTOALIMIA,
“+ecH TEKYIUMI NOAC BKIIOYAET B Ce0A BBILICCTOAILIMIT,
0 npu cBapke BCTLIK
JK.2.5 BuyTpenuue neraiu ¥ 000pyaoBanie pesepsyapa
am Vron BricoTa, MM
T Bricora, | JliuHa, ('[LL:H He;f) SRR O6BeM, 5
S — p aKiI . - HHJKHEH | BepXHEi
MM OCH, IPaHHIBl | TPaHMIIE!

Mpumeuanne | —J[IMHa 1eTanH «-» YBEIUYHBAET BMECTHMOCTb Pe3epByapa.
Mpumeuanue 2-—JlauHa IeTamH «H» YMEHbIIAET BMECTUMOCTE pe3epByapa.

Tpenens J0mycKaeMoli OTHOCHTE/IBHOH OTPENTHOCTH (PacClIHpEeHHAS HEOTIPE/IE/IEHHOCTb)
onpeneieHHsA 00beMa BHYTPEHHHX JeTajiell pe3epsyapa %.

7K.3 PesyabTarhl BRIMHCIEHHT

7K.3.1 IlapameTphl THTHHAPHYECKOH YacTH pe3epryapa

[Ipesiesnsl NOrpemHoOCTH

YucnenHoe
Haspanne nmapaMeTpa pe3epByapa (pacupenHas Heonpeae-
3HaYeHHe
JICHHOCTH)
Cpenuii panuyc [THTHHAPHYECKOH YaCcTH pe3epByapa, S i
npusenennsi k 20 °C
O6mas BEICOTA IHIHHAPAYECKOH YacTH pe3epByapa MM MM

CreneHb HAKJIOHA OCH pe3epByapa
Harnpapnesue Hak/0HA OCH pe3epByapa

K.3.2 OTKIOHeHHs BHYTPEHHEH TTOBEPXHOCTH CTCHKH IATHH/PHYECKOH YacTH pe3epsyapa oT
TPaBUIBLHON reoMeTpHIecKoi GOopMbI
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OTK/IOHEHHUs BHYTPEHHEH MOBEPXHOCTH CTEHKH IHIHHAPHYECKOH 4acTH
pe3epByapa OT MPABHILHON reoMeTpHYeCKOi GOopMBL, MM
Homepa BepTuKaIbHBIX CCUCHHH
1 2 3 4 5 6 7 8 9

Homepa
rOpH30HTANE
HBIX CEUYSHHH

1
2
3

10 11 12

Cpe/iHee KBaJpaTHYECKOE PAHATBHOE OTKIOHEHHE (CTAHIAPTHAA HEOTIPE/ICICHHOCTR)
peanbHOI MOBEPXHOCTH ITHIHHAPHYECKOH YacTH pe3epByapa OT [HIHH/pa MM.

7K.3.3 O6mme napaMeTpsl pe3epByapa

[Ipenesnst nOrpemHoOCTH
YucneHHoe 3Ha-
Hassanne napameTpa pesepByapa — (pacurpeHHas Heonpesie-
TIEHHOCTD)
O6BeM HEKOHTPOJHPYEMOI'0 OCTATKA M -
BMeCTHMOCTE «MepPTBO#1» MOJIOCTH M %
[Ipeaens morpelIHOCTH
Yucnennoe 3Ha- DN P
Hassanwne napameTpa pe3epByapa e (pacmmpeHHas Heonpene-
JIEHHOCTB)
BMmecTHMOCTB Ha Npe/ie/IbHYIO BBICOTY HAMOJIHE- o %
HHUS pe3epsyapa (o01ias BMECTHMOCTD)
JK.3.4 TapameTpsl 0OSICOB pe3epByapa
Cpenuue BH HHHE
Pk i BryTpennsas [Tonpasku Ha
Homep | panuanbHble OTKIOHCHHA, MM YpoBeHb
BBICOTA N05Ca, THAPOCTaTHYECKOE
nosica HCIIPABIIEHHOE HAIMOJTHEHAA, MM 3
H3MEpEHHOE MM [aBJICHHE, M
3a THAPOCTAT.

7K.4 [pexeani AonycKkaemoii 0THOCHTEIBHOI NOrPelIHOCTH (PacmHpenHas HeonpeIeJeHHOCTD)
BMeCTHMOCTH (pe3y/IbTaT pacyera 6i0/uKeTa HeoNnpeaeJeHHOCTH 1Mo 12.9 u npuaoxennio E)

CKO (neonpe- CKO (ueonpe- [Ipenessr IOMycKacMOH OTHOCHTENb-
Ho- Cpenuee i Komise- nenenocts) | HOH MOTPELIHOCTH (pacmmpeHHas He-
Mep H};?:::;‘; [OBEPXHOCTH s;‘:(; 'l[‘::;_ CpeHero pami- OlPE/Ie/ICHHOCTh) BMECTHMOCTH
MOSCA| o me, MM NOsACOB pe3ep- s QIBHOTO OTKJIO- . pesepByapa Hannm—
Byapa, MM HEHHSA, MM cory mosica, %
1
2
3
4
5
6
7
8
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NMPHJIOKEHHE U
(obs3aTensHOE)
@®OPMA I'PAJIVIPOBOYHOM TABJIULIBI

Haumenosarue opeanuzayuy, ymeepucoaroujeni 2paoyuposoyxylo mabauyy

COI'JIACOBAHO: YTBEPKIAIO:

Hoaxcnocmo Jlonsicrnocmo

/Mununans: u Gamumms/ / Unnmaanst | Gamunns/
: ' 20 r. ’ ' 20 -

TPAAYUPOBOYHAS TABJIMIIA

(na3BaHHe, HOMEP pe3epByapa)

Ha3Ha4YCHHUE:

OpraHu3alug-Baanenen

MeCTO YCTaHOBKH pe3epByapa
(MecTo MpoBeIeHHs H3MEPEeHHi)

THII pe3epByapa

HOMHWHAIbHasA BMECTHMOCTD

npeessl A0MyCKaeMoi OTHOCHTEIbHOM MOTPEIHOCTH (HEOTpeeNeHHOCTS) ONpecIeHus obme
BMECTHMOCTH

OaszoBas BBICOTa pe3epByapa

npeZieNIbHas BLICOTA HAMOITHEHHS

BMECTHMOCTB Ha MpeIeTbHYI0 BLICOTY HallOJTHCHHA
y4acTOK HHKe MM JUTS YYETHBIX H TOPTOBBIX OTEPalHii He HCNOIB3YeTCH

BMECTHMOCTH {(MepTBOﬁ}) IMOJTOCTH

JlaTa MpOBE/ICHHA [IOBCPKH!

jarta o4epeHOH NOBEpPKH:

BCEro JIHCTOB B rPalyHpOBOYHOMH Tabimiie
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Pesepayap Ne Jluer
Opranusauns Jlucros
Koadpuiment Ko
Vposens Hanos- Vposens nanos- dhduimeHT Kospguument
HOHRR, C Buectumocts, M| nuec:;:um‘ kA o BuMecTHMOCTh, M anecr;l}:ocm. Yp:::ﬁ !;:::J" BumecTHMOCTS, M nuen:mm.
ok : M /MM d we han
[ToBepurens / /

(noAMHCH H OTTHCK KieliMa)

(ums, damimis)
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INMPHJIOKEHHE K
(cnpaBo4HOE)
3CKH3 PE3EPBVAPA
Basosan BeicOTa
MM
MpegensHnan abconror-

Hasa BsicOTa Mecro samepa
HanonHeHun 6330B0H BbICOTBI

MM

— ‘Osman BMECTUMOCTb I
................................................................. R

BMecTHMOCTE «MepT-
BOH» MOAOCTH
M

Mpuemo-
pasfaTouHbii
narpy6oK

Touka Kacanmnsa gHWuWa
rpysomM pynerku Ho=0
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