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PexoMeH Janyn ABAKIOTCA METORMIECKHM IToco0UeM Mo opraHu-
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PAO PexoMeHIaLMH N0 ANarHOCTHIECKOMY 1191-2001
«EDC Poccm KOHTPO/II0 TepMO(PWILTPALMOHHOT0 BHUUT
COCTOSIHUSI coOpYy:xeHnit nofseMubix I'IC Froriiren
A MACCHBA BMEIIAIOMIHMX CKAIBLHBIX onan | rreprue

1. OBIIHE INOJIOXKEHUA

1.1, OxcIuTyarauus NOA3EMHBIX COOPYKEHMH THAPOJICKTPOCTAHIMIA (Ma-
LIMHHBIX 33108, TPAHCIIOPTHBIX U ICPHBALHOHHBIX TYHHEJEH, KAMED 3aTBOPOB
M T.IL.), HAXOUIIMXCS Ha GOIbIUO#H T1yOHHE B TOJIIE BOAOHACHIIUEHHEBIX MM MEp-
371BIX, B PA3HOH CTCNICHH JTbJOHACHIILCHHBIX, CKAJILHBIX TPYHTOB, XapaKTepH3y-
eTCs PAIOM crienu(pHICCKHX 0COBEHHOCTE! H, MPEXAE BCETO, HEOOXOAUMOCTBIO
TIOCTOSIHHOTO HAOMIONEHNS 32 THAPOJUHAMHYECKMM BO3ACHCTBHEM MOTOKA TIOA-
3EMHBIX BOJ Ha COOPY>KEHIS H BMEIIAFOIINI X IPyHTOBBIH MaCCHB, a TAKKeE 3a
H3MCHEHHEM TEMIICPATYPHOIO PEKUMA KOHTPOIUPYEMOU CHCTEMEI COOPYIKE-
HHE - MacCHB. IT03TOMy HaTypHble HAOMIONCHHUS 3a YCIOBHAMH (DOPMHPOBAHHS
TepMO(MIBTPALIHOHHEIX NOJCH BOKPYT MOA3EMHBIX COOPYKEHHH THIOPOIEKTPO-
CTAaHUMH CNEOyeT paccMaTpUBaTh KaK OJHO M3 OCHOBHBIX CpencTB obecneue-
Hyst 6€30MACHOCTH HX KCIUTYaTALHH.

1.2. Hacrosmue PexoMeHOALHM SABJISEOTCA METOAHYECKUM TIOCOOHEM 110
OpraHM3alMH ¥ IMPOBEACHMIO JKCTUTYATALMOHHOIO KOHTPOJA (YHIBTPALMOHHO-
¢y (p(HO3MOHHBIX H TEPMHUECKUX XAPAKTEPUCTHK COCTOSHHA MOAZEMHBIX COOPY-
xeHuit [OC, pacnonaracMsIx B rOpHbIX BHIPAOOTKAX, X MOIYT pacCMATpPHUBATh-
Cf KaK aomonHeHue k Pexomennaumam IT 10-83 [1].

Takoii KOHTPOJIb JOJDKEH OCYIECTBILATECS UL OCIEAYIOMEH ONepaTUB-
HOHM OLEHKM HAJIGKHOCTH COOPYKEHUI IyTEM ONPEACIICHUS COOTBETCTBHS KOH-
TPOIMPYEMBIX XaPAKTCPUCTHK COCTOAHUA OTACTBHBIX 3JIEMEHTOB COOPY>KCHHA H
BMEIIAOLLET0 MAaCCHBA UX NPOCKTHBIM 3HAYCHHUSIM, OPH KOTOPHIX MO ITPEABAPH-
TEJIBHBIM HJIH CKOPPEKTMPOBAHHBIM PACyeTaM NO/DKHBI 0OCCHEYMBATHCS Ha-
JEKHOCTH COOPYHEHHUS M OE30MacHbIC YCIIOBHS €0 IKCIUTYATAIMH.

Buecenu YTBepxaeHbl Cpox
OAO «BHUHI" PAO «EDC Poccun» BBEJICHUSA B
uM.B.E.Benencena» nucsmo Ne 02-1-03-4/620 JieicTBHE
ot 03.07.98 IV k8. 2001 .




1.3. TeXxHHYECKAA OCHALUCHHOCTh KOHTPOJbHO-M3MEPHTCIBHOH annapa-
Typoit(KHA) MOA3EMHBIX COOPY’KCHMH, [10 CPABHEHHUIO C HA3CMHBIMH, J0/DKHA
OBITh CYIIECTBEHHO BBIMC, MOCKOIBKY 3aMEHA IOBPEKACHHON aNmaparypsl HIX
pa3MeEIIeHHE JOTIOIHUTENBHON CBA3aHbI C OONBIIMMHU TPYAHOCTAMH HIH BOOO-
e HEBO3MOXHBI B YCIOBIAN MOA3EMHOIO mpocrpancrea. Kpome Toro, Hamo
HMETh B BUAY BO3MOKHOCTD 3HAYHTCIIbHBIX U YACTO HEO)KMAHHBIX OTIJIOHCHHUI
OT MPOTHO3HPYEMOTO NOBCHECHHSA TOPHOTO MACCHBA (B OCOOCHHOCTH, IPU Ceiic-
MHYECKHMX BO3JCHCTBHAX), A TAKOKE H3MEHEHHE €T0 TEPMOHAMPSHKEHHOIC COCTO-
SIHHSL IPH OTTaUBAHUH MM 3aMep3aHuu. [Ipu OrpaHHYCHHOCTH XapaKIepUCTHK
COCTOSTHHSA CHCTEMBI KOHCTPYKUMSA - TOPHBI MAaCCHMB H JAHHBIX 00 M3MCHCHMH
3THX XapaKTEPMCTHK HEBO3MOXXHO Pa3paboTaTh KAYESCTBEHHYH) PACUYCTHYIO
MOJEJIb CHCTEMBI H IOCTOBEPHO ITPOrHO3HPOBATH €€ OBCACHUE HA UTUTC/IbHBIIH
TEPHOA.

1.4. HatypHsic HaGMOACHHS 32 COCTOSHUEM NOA3EMHBIX COOPYKEHUI, 00~
paborka u HHTEpNpeTauns HHGOPMALMH B BUAE, COMIACOBAHHOM C MPOCKTHOM
OpraHu3anyeii , a TAlOKe NePBUMHBIH AaHAIU3 COOpaHHOM HH(OPMaLMK ZOIKHBI
BBITIOIHATHCS TPYNINOH CHEIHMATBHO OOyYEHHBIX HHXKCHEPHO-TEXHUYECKHMX pa-
OOTHHKOB THAPOLEXA 3NEKTPOCTAHUMH.

PernamenT Hatypusix HaO/OACHME (10 OCHOBHBIM €0 IO3ULMAM) Clic-
JIyeT TIPHBECTH B COOTBETCTBHE C 000OICHHBIMH COACPKALUMHUCS B TEXHHUEC-
KOM Macnopre 00BEKTA XapaKTEPHCTHKAMH COOPYXEHHS, KOTOPHIC JODKHBI OT-
Pa’KaTh TUAPOTrCOIOTHYECKHE, HHKEHEPHO-TEONOTHUECKHE H TCOKPHOJIOTHYEC-
KHE XapPaKTCPUCTHKU TOPHOTO MACCHBA M KOHCTPYKTHBHBIC OCOOCHHOCTH HAXO0-
JUIIIETOCS B HEM COOPY)KEHHA, BCE JOIYIICHHBIE BO BPEMSA €10 CTPOUTEILCTBA
CyIIECTBEHHBIC OTCTYILIEHMA OT MPOCKTHBIX PELICHHH, XapakTep ¥ CPOKM mpo-
(DMIAKTHMECKHX H PEMOHTHBIX pabOoT M UX PE3yIBTaTUBHOCTb. .

OtaenbHO B macHopre A0JUKHBI OBITH IPEJACTABIECHB! NPEAECIHHO JOIyC-
THUMBIE TI0 YCIOBHIO 00eCIeyeHHs HaAEC)KHOCTH COOPY>KCHHA 3HAYSHHU KOHTPO-
JMPYEMBIX XapaKTEPHCTHK (HANPUMEP, BEIMYMHA THAPOCTATHYCCKOTO AABICHUS
Ha 00aenKxy, AeOUT QUIBTPALMOHHBIX YTEYEK, HHTCHCHBHOCTH BBINIC/IA4YHBAHUS
0eToHA MM BMEIAIOMICH TOPHOM MOPOABI, MAKCHMAITBHBIE HITH MUHUMAJIEHEBIC
TEMIEPATYPs!, KPUTHYCCKHE CKOPOCTH IIPOMEP3AHUA - IPOTAHBAHHSA NOPOJ H T.IL.).



2. KOHKPETHBIE 3A1AYM KOHTPOJIA TEPMAYECKOI'O
N ®UIBTPAITHOHHOI'O PEXXMMA CKAJIBHOI'O MACCHUBA
H IIOBEMHOI'O COOPY KEHMSA

OCHOBHBIMH 321AUAMY HAOMIONeHWH 32 TEPMIPICCKIM X PFITBTPALHOH-
HBIM PS)KMMaMHM CKAJBHOTO MACCHBA, BMCLIAIOLIETO NOA3EMHOE COOPY>KSHHE,
SIBJIAKOTCSL:

ONpEIEICHHE CHIIOBOTO BO3ACHCTBUS MOA3EMHBIX BOA HA COOPY’KSHHE B
LEJIOM MJIM €T0 OOAeNKY, KOTOpas BO MHOTHX CIY4Yasx MOxET paboraTh Do
JIABIICHHEM BOJBI BHYTPH TyHHENs (MIAXTHI) M MPOTHBOAABICHHCM CHAPYXH. B
CIy4asx, KOTAA 3Ta PA3HOCTb JABJICHHH JCHCTBYET B HANPABICHHH OKPYKar0-
LIETO CKAJTBHOIO MAaCCHBA H ABJIACTCS ONMPEAC/LIOIIEH IPU pacueTax o0aenKu Ha
NIPOYHOCTb, BA’KHO B MPOUECCE HATYPHBIX HAOMOACHUI YCTAHOBHTE HAHMEHB-
mee NPOTUBOAARICHUE TIOA3EMHBIX BOJ HA 00JCKY;

onpeneneHue 3(hexTHBHOCTH paboTel pasrpy304HOTO ApEHaXxka, obec-
MCYMBAKOILETO OTBOA (DMIBTPALIMOHHOTO MOTOKA BAONBE 0OACIKH (CO CTOPOHEI
MACCHBA) U YMCHBIIAKOWIETO BEJIMYMHY NPOTHBOAABICHHUA. [Ipu 3TOM crneayer
HMETh B BHIY BO3MOJKHOCTH YACTHYHOHN Pasrpy3ku (JHIBTPALMOHHOTO MOTOKA
yepes 00eKy, HMEIOIIYIO TC HIIH MHBIC AE(EKTHI (TPEIMHbL, HEOMOHOIMHCH-
HbIC HIBbI, OTBEPCTHA U1 UEMEHTALMH 1 T.A1.), 4 TAKOKE BO3MOKHOCTH CyIECTBO-
BaHUSA THAPABIHUECCKOH CBA3H HCCICAYEMOTO (DHIBTPALMOHHOTO IOTOKA C HMC-
TOYHHKAMH €I0 IMUTAHHUA,

PETHCTPALMs H3MEHECHUS JABJICHUA NOA3CMHBIX BOJ NP 3EMJIETpsCE-
HMAX, OCYILUECTBIIAEMAsI C TOMOLIBIO MATIOMHEPUHOHHBIX NpeoOpa3oBarencH (Jar-
YHKOB) THAPOAMHAMHYCCKOTO JAABJICHHA, Pa3MCIIAEMBIX B CKAJIbHOM MAaCCHBE,

YTOYHEHHE OOIMX YCIOBHIT (JOPMUPOBAHHA (PUIBTPALMOHHOTO NOTOKA,
“00TEKAOIICT0” CHAPY)KH NMOA3EMHOE COOPY)KCHHE, BKIIFOYAst YTOYHEHHE KOHTY-
POB IUTaHMsA M Pa3rpy3ku MOTOKA; NONOMECHHUE €10 ASNPECCHOHHOM IIOBEPXHOC-
TH; PacrpenecHHE Haopa B o6aacTu pumsTpauuy, 0cOOEHHO B 30HAX BOKDYT
COOPY)KCHMS; BENMYHHY TAIICHHA HANOpa Ha MPOTHBOMHMIBTPALMOHHBIX IIpe-
Tpagax (LEMEHTALMOHHbBIX 3aBECaxX, qua)parMax) u JpeHAKaX;

ONpEAEICHHE NPHTOKA BOABI B NMOA3EMHOE COOPYXEHHE B IMPEAYCMOT-
PCHHBIX PETIaMEHTOM HAOMIONCHMI MeCTax (HapuMep, IEOHT APEHAXKHBIX BO)
H B MECTaX HENPEABHACHHLIX BOAONPOABICHMI, NPAYEM COOTBETCTBYIOLIHE
paboune mpoueaypsl AODKHBI CONMPOBOXIATHCA KOHTPOJIEM 34 BEIHOCOM MH-
HEPAIBHBIX YacTHUL ( CBHACTENLCTBYIOIMM O HATHYHH MEXaHM4eCKOH Cyddo-
3HH B MACCHBE) M KOHTPOJIEM XHMH4ECKOTO COCTaBa NPO(IIETPOBABINEIHCS BOIB,



OIIPEACICHHE TEPMUUECKOTO COCTOSHUA CKATBHOTO MACCHBA BOKPYT IO~
3CMHOTO COOPY>KEHUS M TCHACHIHMH B M3MCHEHHH 3TOTO COCTOSHMA (TeMmepa-
TYPHOTO PEXMMA), HMEs1, IPEHK/E BCETO, B BUAY NEPEMCIIEHUE HYICBOH H30TEP-
MBI IIPH NPOTAMBAHHY UM POMEP3aHUHN MAcCHBA. B onpeseneHHbIX yCnoBmiX,
xorna Ga3oBRIe MepexoIbl BOAA - JISI MPOMCXOAAT HE NPH HYJICBOM, a XapaKxrep-
HOM JJ1 3aCOJEHHBIX MOPOA OTPHLATEIILHOH TeMIIEpaType, 0co00e BHHMAHHC
YACNAETCA W3MECHEHUIO MOJOXKECHUS M30TCPMBI 3TOH TEMIIEPATYpPHI,

KOHTPOIE TPCIHUHOOOPA30BaHHS B MACCHBE M O0OACITKE COOPYKEHHSI.

Ha ocHoBe noayueHHs NaHHBIX OCYLICCTBILIETCA ONCPATUBHAN paspa-
60TKA OPTraHH3AUMOHHO-TEXHHUECKHX MEPONPHATHI DO YCTPAHCHHUIO MM JIOKA-
M3auMHA HEOTArONPHATHBIX A/ COCTOAHMA MAacCHBA U COOpPY>KEHHs (DUIIBTpa-
LHMOHHBIX H TEPMUYCCKHX IPOLECCOB.

3. PEDIAMEHT ITPOBEJEHM I HABTFOAEHW 3A TEPMAYECKUM
1 ®MIBTPAITUOHHBIM PEXKMMOM MACCHBA M ITOJA3EMHOI'O
COOPYXEHMsA

3.1. CocTaB M perIaMEHT MPOBCACHUA TEPMO(HIETPALMOHHBIX HAOMO-
JEHMI ONpEeAETACTCS MPOCKTHOH OpPraHM3audei B MPOLECCE MPOCKTUPOBAHUS
KOHKPETHOTO MOA3EMHOIO COOPYKeHHA. B mocneayromeM, Bo BpeMsi CTPOHTEIb-
CTBa M B HAYAJIC IKCIUTYATALUH, PETIAMEHT HaOMIONECHMH JOJDKEH YTOUHATHCS HA
OCHOBE BBIAAHHBIX CNCHUANM3UPOBAHHON HAYYHO-HCCIEAOBATENILCKON OPTaHH-
3anueil peKOMEHJALHI, TPH COCTABICHHMHM KOTOPBIX, KAK MPABHJIO, YYMTHIBA-
1oTCA 6oNee JOCTOBEPHBIC AAHHBIE O TEMIICPATYPHOM PEKUME, TreomusTpanu-
OHHBIX CBOMCTBAX MACCHBA NOPOA H €TI0 MOBEJCHHH B MPOLECCE MPOXOAKH TOp-
HO¥W BBIPAOOTKH, A TAKOKE MO MEPE HAKOIUICHUA NMEPBHYHOH MH()OpMALUH IO
KHA.

3.2. Kaxxapni nuxs HaOmoneHui A0DKEH ObITh MPEACNbHO CKaThiM 1O
BPEMCHH M IUIAHHPOBATHCA TAKMM 00pa3oM, 4ToObl B Pe3y/bTare MNONYYHTh
(hOHOBBIC M IKCTPEMANILHBIC 3HAUCHHA KOHTPOJIHPYEMBIX XapaKTEPHCTHK TCPMO-
(PUNBETPAIMOHHOIO COCTOSIHHA MACCHBA H COOPY>KCHH.

Bcc nepBHYHEIC CBEACHUS 0 XaPAKTEPHCTHKAX CIEAYCT JOKYMCHTUPOBATD
B )KYpHAIE HAOMOACHN!H. B 4aUIHOCTH, B JOKYMCHTAIIN BOJONPOABICHUA AON-
XKHBI OBITH OTPAKECHB! MECTA BHIXOAOB M PACXOIBI MPUTEKAIOMMX B BHIPAOOTKY
MOA3EMHBIX BOA,.

Ha6moneHus 32 M3MEHCHHEM TEMIICPATYP TPYHTOB PEKOMEHAYETCS MPo-
BOJUTH ©KEMECTYHO A0 CTAOMIM3alM OTTAABIIMX 30H B MACCHBE, BMEILANO-



IIEM MOA3EMHEBIC COOPYXKEHHS; 32 (PHIIBTpaLHei - BU3YAIBHO - HE pexe 1 pasa B
HE/ICII0,~ C M3MCPCHHEM JABJICHHIT BOABI B MACCHBE - HE PeXke ] pasza B MecsL, C
U3MEPCHUAMH [JABICHHN M PACXOJIOB M OLEHKOH COCTOSHHS COOPY)KCHHS - HE
pexe 1 pasa B Tpu mecsLa.

Bonee nmonpoOHbIe CBeIEHHsA O PEKOMEHAYEMBIX COCTABE M CPECTRAX
($unbTpanHOHHBIX Habmonenu# copepxarca B PJI 34.20.501-95 [2].

4. OCHOBHDBIE TITPUHIHIIBI PASMEIIEHUSA Y1 KOHCTPYKTHUBHBIE
OCOBEHHOCTH KHA B IIOJA3EMHBIX COOPYKEHMAX
W BMEIIAIOIIIMX CKAJIBHBIX MACCHBAX

4.1. OcHalieHHEe KOHTPONBHO-H3MEPUTEIILHOM ammaparypoil CKaabHOTo
MAacCHBA M HAXOUILIETOCA B HEM TOA3EMHOIO COOPY)KCHMA JOJDKHO OTpene-
JIATHCA HA 3aBEPLIAOLIMX CTAMMAX MPOCKTHPOBAHMS, MCXOAA U3 KOHKPETHBIX
3aJa4 HATYPHBIX HAOMOACHUH 32 (DMIBTPALMOHHBIM, THUAPOXMMHYECKHM H
TEMIEPATYPHBIM PCKUMAMH MACCHBA U C YUCTOM MHOKCHCPHO-ICOJOIMYCCKUX
VCIOBUIt B MECTE PACTIONIONEHHUS COOPYIKEHUSL.,

B cnyyae, ecnu nndopmauus, noxyuaeMas B mpouecce Takux Habmone-
HHI, OKA3BIBAETCS HEAOCTATOMHOM JUIA JOCTOBEPHOH OLCHKH HAAEKHOCTH JKC-
[TyaTHPYEMOTO COOPY>KEHHUS, HE0OX0AUMO ( 110 COTJIACOBAHMIO C TIPOSKTHOM MM
HAY4YHO-HMCCAEAOBATELCKOH OPraHU3alHeH) KOMIUIEKC ycTaHoBIeHHOH KU A no-
MOTHHTB COOTBECTCTBYIOIUMHU H3MCPHTCIIBHBIME H PCTHCTPHPYFOIMMMHU yCTPOH-
CTBaMH, 1100 (C MOMOLUBI0 HUCCNEAOBATEIBCKOH OPraHM3aLMM) M3BICKATH BO3-
MOXXHOCTb YTOUMHEHMA XapaKTCPHCTHK TEPMO(HILTPALMOHHBIX MONCH METOAA-
MU UX MOJCTHPOBAHMSI.

4.2. Ocropnas vacts KMA, mpeaycMoTpeHHAs HPOrpaMMOM HATYPHBIX
HaOMIONCHUH, OJDKHA PasMELIAThCA B HAOIONATCIBHBIX CTBOPAX MM BEPTH-
KanbHBIX U3MepHuTeNbHbIX cedeHHIX (BHC), pacnonokeHHBIX HA PACCTOSHHH
25-50 M apyr ot apyra. Konuuecteo u cocras KA B KaXkAOM CEYSHHU 3aBUCHT
OT KJIACCA COOPY)KCHHM, MX KOHCTPYKIHMH, THIPOTEONIOTHYECKHX, TCOKPHOJIOTH-
YECKHX YCIOBHI U apyrux ¢axropos. O6umM npuHuEnomM pasmemenus KHUA
ABJACTCS 0OCCIICYCHHE HATICKHOCTH €€ PabOTH H COXPAHHOCTH, YTO, KA MPABH-
JI0, JOCTHUTaeTCA CC PACTIONIOKCHUEM H YCTAHOBKOM B MOTEPHAX, TATIEPEsX, IaX-
TaxX, HUIIAX U APYTHX MECTax.

O6opynoBaHue MBE30METPOB B CKAJNBHBIX MOPOJAX OCYINECTBIAETCH C
MOMOIIBK OMHKOBAHHBIX HJIH MOKPBITBIX AHTHKOPPO3HHHON MACTHKOi raso-
BEIX TPyO [HaMeTpoM 50-75 MM C YIUIOTHEHHEM 3aTpyOHOTO MPOCTPAHCTBA. B
npeaenax BoAompueMHoi (paboyeif) yacTu mpe3omerpa TpyOst nepopHpyroT-

7



ca. Jlna uM3MEpeHHS HANOPOB HA PA3HHIX NIYOHHAX MOXHO 00OPYZOBAaTH TEJIC-
CKOTTHYECCKHE TBC3OMETPSI, H30IAUMS QUILTPOB KOTOPHIX JOCTHIAETCS C HOMO-
IBK0 TAMIIOBAXKA 3aTpyOHOro mpocrpancTBa. Kakgas cexums coodmaercs
TIOBEPXHOCTBIO MOCPEACTBOM OTACIBHOM KONOHHBI TPYO.

TIpu Bo3MOxKHOCTH CYyP(HOIUH 3aMOTHATENA TPEIHH HIM KAPCTOBBIX IO~
J0CTeH B MAaCCHBE B MpPEINOIaracMbeix mecrax cy(do3un HeoOxomumMo pasmc-
maTh HAOMFOHATENHHBIC CKBAKHWHBI, ODOPYIOBAHHEIC MIYOOKMMM OTCTOHHMKA-
MH ¥ CICIHAILHO NOACOpaHHBIMA GUITETPAME, YEPE3 KOTOPEIE MOTYT CBOBOIHO
MPOXOAMTH BBIMBIBAEMEBIC YACTHI(BI 3ANOJIHUTE]IA.

B oraensHBIX cioyyasx Takue
CKBKHHBI UEeco00pa3Ho Tawke 060-
PYAOBaTh JNEKTPHYCCKAMH Npeodpaszo- |
BATE/SIME  (JATIMKAMH) HHTEHCHBHOC- e
o cybdosun - cyhdosnomerpamu,
KOHCTPYKIIMH KOTOPBIX pa3paboTaHbl B
J1a00paTOpHH (PUILTPALUOHHBIX HCCIIE-
poBanuii OAO “BHUMI" uMm. B.E. Be-
aeHeera” [3].

Jns nabmonenui 3a TEpMOCTpa-
TH()UIUPOBAHHBIMY (PHIETPALMOHHBIMH
HOTOKAMH  00CaaHBIC TPYOBI CKBAXKHH
PEKOMEHYETCA 000pyIOBaTH MONeped-
HBIMM TIEperopoaxaMu - auadparmamu,
BBINOHCHHBIMU B BUJIE ICTICCTKOB (CEK~
TOPOB) M3 3ACTHYHOTO MarepHaja, Ha-
TIPAMED, PE3HHBI. ITH IICPETOPOAKH YK~
PeIUICHBI HA Pa3’KUMHLBIX KOJIblAX BHYT-
p¥ HaOMONATENBHOM CKBXKHHBI (CM. 5
PHCYHOK) A7 NPEAOTBPAIICHUS KOHBEK-~ . *
TUBHOTO EPEMEIMMBARAA HAXOAAIUEHCS e
B HEH BOABL, IIPH KOTOPOM HE obecneyn- :
BACTCA COOTBETCTBHE MCHKIY TEMBEpa-
TYpO# CHAPYXXKH H BHYTPH CKBA)KHUHBI B
T0MKEX €€ u3MepcHma. Taxoe o6ycTpoit-
CTBO HAOIIOJATCIHHLIX CKBAXKHH OBLIO
Op#a3HAHO H3clperenuneMm [4].

HanopHsie mpe30MeTPhI A0TDKHEL
060pyIIOBaTBCﬂ SAIMUTHBIMA  OTOJIOB- 1 - ob6cagmas TpyGa CKBaXKHUYILL, 2 - DNACTHYHBIE

. nHadparMel; 3 - pa3HMHOE KOJbIIO, 112 KOTOPOM
KaMH ¢ OTBOAOM (pr60“ AnaMeTpom KpenuTcs uadparma.

8

—

Cxema oSycTpoHcTBa HaG/110AATENBHBIX
CKBaXHH DJTACTHYHBIMH JI€11€CTKOBBIMH
TMadparmamMu IS TepMoKapoTaxa
(rbTpalHOHHbIX IGTOKOB



12 MM), HA KOTOPOM MOHTHpYETCA MaHoMeTp M nbe3oguaamomerp (I1J1C), u
YCTAHABIMBAKOTCA KPAHBI IS OTKIOYEHUA MAHOMETPA, H3MEPCHHA Pacxoaa H
TeMIIepaTypsl BOABL, 0TOOpa mpob Ha aHamM3 H T.. Temmeparypa BOABI MOXET
H3MEPATHCA TAKKE B Mbe3oMeTpax Tenerepmomerpam, [ITC u ap. Takas xon-
CTPYKUMS IIO3BOJIET HCIIOIH30BATh MbE3OMETP KAk B OS3HATIOPHOM pekume (R
MyCKOBOH NEpHOJ SKCILTyaTalHH COOPYXCHHH), TaK H B HANOPHOM ( B NEPHON
JanbHEHIIEH SKCIUTyaTalMy MPU PACHETHBIX MApaMeTpax), a TaloKe AJIS Juc-
TAHIIHOHHOTO H3MEPEHUA IIPH aBTOMATU3aLHY HAOMOACHNI.

4.3. ViamepeHus pacxonos GHIBTPALMH B OTACIBHBIX 30HAX BMEIIAKOIIE-
TO CKAJIBHOTO MacCHBA, PACXOAOB APSHAKHBIX CHCTEM, MPOTEYEK 4epe3 HEILIoT-
HOCTH H TPELIHHbBI B 0OC/IKS MOA3EMHBIX NIOMEINCHHUEH 1 00X BOAOIPUTOKOB B
OTACHBHbBIC YACTH NOA3EMHOTO KOMILICKCA MOTYT IMPOH3BOAMTHCA Pa3MHYHBIMU
CPeACTBAMH, OMMCAHHLIMM HIDKE BI.5.6 W PasMEIaeMbIMA B BOZOOTBOIHBIX,
APCHAXKHBIX, ITOAXOAHBIX ILOTOJBHAX, BOI[OCGOpHLIX KAHABKAX NMOA3CMHEBIX IIO-
MEILIECHHH, BOJOOTBOMAIIMX JIOTKAX HACOCHBIX OTKAYKM JAPCHAKHBIX BOA M T.II.

4.4, Tna HaOMOACHMS 33 CHJIOBBIM BO3ACHCTBHEM MOA3EMHBIX BOA Ha
OETOHHBIC OOCKH MOA3EMHBIX BHIPAOOTOK CIEAYET MCHONBL30BATH 3AKIAJHBIC
nee3oauHamomerpuueckue garuukd (JJC, AJICIT), pasMemaeMsle Ha CTaaud
CTPOHMTEIBLCTBA HA HAMO0JICE OTBETCTBEHHBIX YYACTKAX, 4 TAKOKE KOPOTKHE 3200~
JTHIOBOYHBIC TTLE30METPbI, 000PYIOBAHHLIE MAHOMETPAMH MM Tpeobpa3osare-
JSIMH JABJICHHUA (CTPYHHBIMH, PE3MCTHBHBIMH). TAKHE KOPOTKHE MBE30METPEHI
MOTYT OBITH IPOHACHBI C LIArOM 3-5 M MEXIY OCHOBHBIMH CTBOPAMHM M BKJIIOUE-
HBI B COCTaB HAOIIONATEIBHOM CETH, YTO PE3KO MOBBICHT Pa3pEIUAOIIYIO CIO-
COOHOCTL H3MEPHTEILHON CHCTEMBI.

4.5. HabmoneHus 3a TeMnepaTypaMu Mep3JislX, MPOMEP3aroIHy, Mpo-
TAUBAIOIHMX 30H MaCCHBA, BMEIIAIOLIETO MOA3EMHBIC COOPYKECHHUS, PEKOMEHTY-
€TCA BECTH C MCIONB30BAHMEM CKBAKHH, IIMYPOB, 000PYAOBAHHBIX FepMETHY-
HBIM CTaKaHOM 00CaaHbIX TPYO M3 MAJOTENJIONMPOBOXHBIX MAaTEPHANOB (IJIacT-
Macc, MONMypeTaHa u ap.). Bo n36exanue CyleCTBCHHOTO BIMAHMSA KOHBEKIIUH
BO3Ayxa HA IOKA3aHHA TEPMOJATUMKOB CKBAXKMHA 3AKPBIBAETCS ILUIOTHOM
mpoOxoii (0OBMMHO METANTMYECKOM, 3aBUHYHMBAFOLICHCA), 4 IO JJTHHE CKBAXKHHEI
YCTPaMBAETCS HECKOJIBKO HJACTHYHBIX MEPEropoxOK, NEPeKphIBAIOMHKX 00Caz-
Hy10 TpyOy, 160 NOC/Ie MOMEMEHHS B TPYOy TEPMOAATYMKOB OHA 3AIOJHACTCS
CYXHM II€CKOM, OBICTPOTBCpPIACIOIIMMHE NEHAMH U Ip. B xauecTBe TepMopaTym-
KOB PEKOMCHAYETCA HCMOJIb30BATh 3AKJIAJHBIE “THPISHABI TEIETSPMOMETPOB
(IITC n Ap.), 2AEKTPOTEPMOMETPOB CONPOTHBICHMSA, TEPMOTPAH3UCTOPOB H TEP-
MOPE3UCTOPOB, NPOLICHIINX “PEXUM 3aKATHBAHUA”, MPSABAPHTEILHO OTrpa-
JIYMPOBaHHBIX B JUANa30HE MPOTHO3ZUPYEMBIX TEMIICPATYp C YCTOMYUBHIMHU BO
BPEMEHHU TAPHPOBOYHBEIME K03 (rumentamu [S]. Ilpyu pasMemeHuu TepMOrup-
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JISTHA B BOCCTAXOMIME BRIPaOOTIH (B CBOAAX, CTEHAX NOA3EMHBIX COOPYXKCHHH)
OHH MOHTHUPYIOTCS HA )KECTKOM CTCpsKHE, MOJTAMHO HAPALIMBAEMOM NPU BHE-
JPCHUH B CKBOKUHY, IIYP.

5. KOHTPOJIhHO-U3SMEPUTEJIbHAS AITITAPATYPA (KHA),
HCIIOTIL3YEMASI JJISI HATYPHBIX HABJIOAEHWAI
3A TEPMUYECKHM H ®HUJIBTPAITMOHHBIM COCTOSAHWEM
ITOJ3EMHBIX COOPYKEHHI U CKAJIBHBIX MACCHBOB

5.1. KoHTpONbHO-H3MEPHTEIbHAS aNNapaTypa, TPUMEHAEMast PH HaTyp-
HBIX HAOMHOACHMAX 32 TEPMHUECKMM H (HIIBTPAMOHHBIM PEKHMOM CKAJTBHBIX
MACCHBOB HA Y4ACTKAX JKCIUIYATHPYEMBIX MOA3EMHEIX COOPYXCHHI, MO CBOEMY
OCHOBHOMY HA3HAUEHHIO NOAPa3Ac/AeTCs HA TpH rpymnbl. K mepsoii rpymnme
OTHOCATCS NpeoOpa3oBaTeNn, MbE30METPH! U YCTPOKCTBA, SABJLIOMIMECH HCTOU~
HUKAMM HHOOPMALMH U YCTAHABIHBACMBIC B KOHTPOITUPYEMBIX 30HAX (MIEPBHY-~
Hag KM A). ITo cBOMM 3KCIUTyaTalHOHHKIM CBOHCTBAM nepBiuHas KUA aemurcs
Ha BPEMEHHYIO, YCTAHABITHBACMYIO 03 BO3MOXKHOCTH 3aMEHbI, CO CPOKOM CI1y>KObl
He Gomee 10-15 neT, # XONTOBPEMEHHYO, HMCIOLLYIO CPOK CIIy»Obl, CONOCTaBH-
MBI CO CPOKOM JKCIUIyaTALMH COOPYKCHMH, HIM YCTAHABIMBACMYIO C BO3-
MO>KHOCTBIO PEMOHTA HJIM 3aMEHBI IPH BBIXOAE ¢¢ u3 cTpos. K BpeMeHHoi# nep-
BiyHOit KA oTHOCATCS mpeoOpasoBaTeny JaBICHHSA CTPYHHBIC C TOPHCTOH
Hacaaroit (I1JICII) m mpeoGpasoBarenu temneparypst crpydnsie (ITTC), Tep-
MOPE3HCTOPHI, TEPMOTPAH3UCTOPHI ¥ Ap. JlonroBpeMenHoi neppuynoii KA
SIBJUIFOTCS BCE BHABI MBE30METPOB: omyckusie 6e3Hanopusie (TIOB), omyckHbie
Hanopssle (ITOH), aByxrpy6usie (JI1), 3awnagusie (I13), konraxrusie (I1K),
BCE CPE/ICTBA M3MEPCHHA PACXO0B, A TAKKKE MPEOOpPA30BaTeM CTPYHHBIE, YC-
TAHOBKA KOTOPbIX IPEAYCMATPHBAET HX 3aMEHY B NEPHOA SKCIUTyATALUH.

Ko BrOpoii rpynne OTHOCATCA H3MEPHTENBHBIE YCTPOHCTBA, BBIMOIHAIO-
IUE MPOMEKYTOUHBIE (DYHKLMHM: KOMMYTAIMOHHBIE LIUTHI, HACOCHBIC YCTAHOB-
KH.

K Tperne#t rpymme OTHOCATCA CTALMOHAPHBIE H NEPEHOCHBIE NMPHOOPHL,
HeoOXouMBbIe AJ11 NPOM3BOACTBA H3MepeHUH (Bropuunas KHA): MaHOMETpPBL,
YPOBHEMEPHBI (MEXaHHUEGCKHE, JNEKTPUUCCKHE, THEBMATHYCCKHUE, AKYCTHYECKHE),
MOCTBHI 3nexrpoconporusienuii Tuna R-333 1 MOXCpHM3HPOBAHHBIC AHANOTH,
nepuoaomeps! udporsie nopratusHbie (ITHIT), pacxomoMepsl, IITHTI-MACII-
Ta0BL, TEPMOMETPEI U IDYTAA ANNapaTypa.

Annaparypa JomiHa 6bITh paboT0CocoOHO# B GONBIIOM qUANA30HE U3~
meHeHus teMmneparyp ( or -40 no +40°C), mpu BO3aeHCTBUM PC3KHX NEPENAJ0B
TeMIepaTyps! (TEPMOyIap) H AABICHUsA, MBUICBIATOHETIPOHMIACMON H PACcCYH-
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TAHHOH HA AJUTE/bHBI CPOK pabOTE! B aTPECCUBHBIX Cpeax (HaIpHMep, Cone-
HEIX BOJAX M Pacconiax).

5.2. TepmoMeTpuueckie NpHOOPhI, IPUMEHAEMbIC ITPH HAOIOACHMAX, HO
NPHHIMITY JSUCTBHA NOAPA3ACILIIOTCS Ha PTYTHBIC M SNIEKTPHYECKHE, a O CNO-
co0y HCIOIB30BAHMA MOTYT OBITH CTAMOHAPHBIC (IOCTOSHHBIE) HITH NEPEHOC-
HBIE (TICPHOAMYECKH OIYCKATECS B CKBAKHHBI).

3 pryTHEIX TEPMOMETPOB HCHIOB3YIOTCS:

NpOCThIC (UL MCTOYHHKOB), IOKA3aHHA KOTOPHIX CHHMArOTCA 663 M3-
BJICYCHHS TEPMOMETPA H3 BOMBI;

CHCUUANbHBIC (111 3yMI(IOB M CKBAKMH), COXPAHMOIIME NOKA3AHUA B
TCUYCHUE HEKOTOPOro BPEMCHH MOCHIC H3BJICUCHUS U3 BOIBI.

K cnenuansHeIM TEpMOMETPAM OTHOCATCS: MAKCHMANIbHBIC H MHHHMAJTb-
Hble ((UKCHPYIOINME HAMBBICIIYIO MJIM HAHHU3IIYIO TEMIEPATYPY), JIEHUBEIC (C
YBEJIMYECHHBIM PTYTHBIM MIAPAKOM HIIM TEIUIOM3OJIUMEH M3 PE3HHBI, HPOOKH,
BOMJIOKA M T.I.), YCPHATC/bHbIC ( C LWIAPHKOM B OTKPBLITOM COCYAE, 3allONHAI0-
LIEMCs BOAOIT) M ApyTHE.

5.3. OObryHBIE PTYTHBIC TEPMOMETPHI OOCCIIEYMBAIOT H3MEPSHHE TEM-
neparypsl BoAbl ¢ TOMHOCTBIO £0,5 - 1,0°C. Bonce mpeanoyTHTEIbHbI CPOYHbIE
TepMoMeTphl (Mapku TM-10, no4YBEHHO-TIIyOMHHBIE, POJHUKOBLIE) C PASHUIEH
B orcuetax -0,02°C, 4T0 JOCTHTAETCS MCIOAL30BAHMEM ONTHUYECKOM HACaIKu
U 00ecneynBaeT TOUHOCTh H3MepeHHs Temneparypst -0,1°C.

OCHOBHBIMH HEOCTATKAMH PTYTHBIX TEPMOMETPOB SBJISHOTCS:

HEBO3MO’)KHOCTD JHCTAHUHOHHOIO U3MCPEHHS,

HEOONOAMMOCTD 3A/ICHUBIMBAHMS /1A COXpPAaHEHHMA NOKA3aTe/el Ha Bpe-
MS M3BJICYCHMS U3 CKBAKUHBI,

YACTBIC NOBPESKACHUSI MPH paboTe C HUMH;

HEBBICOKAA TOYHOCTDH 60J1ce YAOOHBIX B 0OPAIIEHMH U BBICOKAA CTOHMOCTD
BBICOKOTOYHBIX TCPMOMETPOB;

HEOOXOAMMOCTh IKCTICPUMEHTAILHOTO ONMPEACICHHA BPEMEHM BBLICPXK-
KH, TI0 HCTEYCHUM KOTOPOTO MOKA3AHHA TEPMOMETPA HE H3MEHAFOTCA.

Jlns mpeoXpaHeHHs PTYTHBIX TEPMOMETPOB OT NOBPESHKICHHUA HCIIONIB3Y-
FOTCSl CTAHAAPTHBIC 3aMMTHEIE THIB3H OT-1, riTB3bI-HAKOREUHMKH, CTAKAHBI U
ap.

5.4. DneKTpoTEPMOMETPSI, MPHUMEHAEMBIC PH HAOMOASHAAX, MO MPHH-
LUITY ACHCTBUA ABJLTOTCA TEPMOPE3UCTOPAMHE, MO3BOJLIOIMMM BHIIOIHATE M-
CTaHIMOHHOE M3MEpeHHE Temneparyp. OOBMHO MCIIOMB3YHTCA TEPMOPE3UCTO-
per Mapok MMT, KMT u ap. ¢ mocrom MO-62 ¢ xiaccoMm TouHoctd > 0,2.
TepMHCTOpHEBIE JATYMKU MPAKTHYESCKH OS3BHEPLHOHHBI, BHICOKO YyBCTBHUTE/Ib-
HEl H TIO3BOJLIIOT H3MEPATH TEMNEPaTypy ¢ TouHocThio A0 0,1°C. J{ns u3mepe-
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HHI B CKBRKHHAX TEPMOMETPHI COOHPAIOTCA B CBA3KH MIIH “KOCbI” (He Donee 5-
Y PTYTHEIX B CBA3KE M JHOOOE YHCIO NEKTPUYECKHX TEPMOMETPOB B  OIHOIN
“xoce”). Takas “koca” MOXET MCIOJB30BATHCS ISl IEPUOANYECKOrO TEPMOKA-
POTaXa CKBOXKHMH H YCTAHABIMBACTCS B CKBAXHHC U1 TIOCTOSHHBIX HaOmozie-
HUH.

Bce TepMOMETPBI JOIDKHBI PETYISPHO MPOBEPSTHLCA (HE PEXKE OAHOTO pasa
B TO/I M IOCNIE MOOOTO PEMOHTA). J{/st IIpOBEPKH M TAPUPOBKH TEPMOMETPHYCC-
KWX TPUOOPOB PEKOMEHAYETCS NPUMEHATH 00Pa31I0BbIC PABHOAEACHHBIE TEPMO-
Metpsl Mapku TP ¢ nenoi penenns 0,01-0,05°C. O6uue mpaBuia noaroToB-
KM H3MEPHTEJIbHOH anmnaparypbl ¥ NPOH3BOJCTBA U3MEPCHHUI U3JIOKCHDBI B PYKO-
BOJICTBAX, HampuMmep [5], 1 apyrux ucrounuxax [7].

5.5. Jins onpeaencHus HANIOPOB MOA3EMHOIO MOTOKA B CKAJILHOM MAaCCH-
BC HCIONBL3YIOTCS BCE BHIBI MbE30OMETPOB, A TAIOKE CTPYHHBIC H PE3MCTUBHBIC
npeoOpa3oBaTenn (Jaryuim) AasiacHus. Kaxaplii u3 yCTaHOBNEHHBIX TPUOOPOB
KOHTPOJIMPYET NBE30MCTPHYCCKUE YPOBHHM B ONMPCACICHHONH 30HE CKAJIBLHOIO
MaccHBa (HANMPHUMEP, HA NMOAXOAC (PHUIBTPALMOHHOTO MOTOKA K LIEMCHTAIMOH-
HOIl HUIH IPCHAKHOH 3aBCCe, HEMOCPSACTBEHHO NEPE], 3aBECO, Janee - 3a HEo,
nepes (JpOHTOM OOAEIKH NMOA3EMHOTO MOMELICHAM). B HAMOPHBIX MBE30METPAX
CTpyHHbIf faryuk AaBnenua THna [1J1C ycraHaBnmBaeTcs B OroJIOBKe, a B 6€3-
nanopaom - ITJICIT nopsemmBaercs Ha anekrpokabene BHYTpU BOAONPHCMHH-
Ka.

5.6. JIng usMepeHHs pacXoA0B MPHUTOKA HOA3CMHBLIX BOA B NMOA3CMHEIC
COOPYXCHHUSA, a TaloKe AJIA OLEHKH PAcXoloB (DHIBTPALMH B Pa3HBIX 30HAX
BMCINAIOIIETO CKANBPHOTO MACCHBA, PEKOMEH/YETCS HCIOJB30BATH PA3JIHYHEIC
Meronsl. M3MepeHHe pacXoAoB (PHUIBTPALMH MOXKHO BBINOJHATH B HANMOPHBIX
MLE30METPAX, APCHAXKHBIX CKBKHHAX, POOHUKAX, HA BOAOCIMBAX JPCHAX-
HBIX BBIPAOOTOK U BOJOOTBOASMINMX CHCTEM.

Pacxoms! BOABI, H3NMBAOLICHCS U3 HANIOPHBIX NMBE3OMETPOB, MOTYT H3-
MEPATHCA 00 BEMHBIM CIOCOO0OM (C HCIIOIB30BAHUEM MEPHBIX COCYAOB), H3MEPE-
Hue AeOUTOB (DOHTAHMPYIOLUIMX CKBAXKHH C BEPTHKAJIBHO BEIOHBAIOICHCA CTPY-
eif MOXKET MMPOM3BOAUTHCS NyTEM H3MEPEHUSA BBICOTHE (JOHTAHA M OTHICKAHUSA 3HA-
YCHHUI PaCX0Aa MO COOTBETCTBYFOIMM TabIHIamM A1 ONPEACICHHOTO AHAMETPA
Tpyd. M3MepaTh pacxoas! CkBaKHH C AcOuTOM Gonee 5-10 71/ MOXKHO Taxoke ¢
MOMOIIBIO ONMYCKAEMBIX B CKBOKHHY MHKPOBEPTYIUIEK M MOCPEACTBOM pas-
JIMYHBIX CTICHHAITBHBIX BOJOMEPHBIX YCTPOHCTB NIPH BIXOAE BOAbI H3 CKBOXKHHbI
B BOZXOCOOPHEIH JIOTOK, Kojozeu, TpybompoBoa. ITpu pacxomax 6onee 10 n/c B
JIOTKAX LEeaeco0bpa3HOo UCno/b30BaTh MEPHBIC BOJOCTHBEI (TPANCLEHAANLHBIE,
NPSIMOYTOJIBHBIE, TPEyronbHbie). [t onpeneneHus pacXofaoB HEOOMbIIUX 110-
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TOKOB BOABI MOXKHO MPUMEHATH IMOIUIABKOBBIN METOA, AU1s O0Nee KPyMHEIX - pa3-
JITYHEIC THAPOMETPHYCCKUE BEPTYIIKH H APYTHE BOAOCYCTYHKH.

Pacxonp1 rOpH30HTANBHBIX IPCHAKCH, a TAKKE BOJOOTBOIHBIX, MOIXOI-
HBIX, TPAHCIIOPTHBIX B AP. IITONCH H3MEPSIOTCS, KAK PABHUIIO, C HOMOMIBIO MEp-
HBIX BOJINCTHROR, VCTAHARNUBACMEIY B CIICHHANLHEIN KONOZUAX HG BOAOBHI-
nyckax. llenecoob6pa3Ho NPHMEHATh CTAHAAPTHLIC HE3ATOIUICHHBIC BOAOC/IUBEIL
C TOHKOW BEPTHKANBbHOA CTeHkoM (Ymnonerru, baseHa - Orm, ToMcoHa).

KoncTpyxumu 1 MeToAMKa H3MEPCHHH HA BOAOCIIMBAX ONMMHCAHLl B COOT-
BETCTBYIOMNIMX PYKOBOACTBAX [6]. B oraenpHeIX ciyyasx mpeacraBisieTcs ymoo-
HBIM H3MEPATH PACX0[ NECPEHOCHOH BOJAOCIMBHOM pPaAMKOH MIIM IO MCTEYCHUIO
BOZBI YEPE3 KPYIIIBIC MM KBAIPATHLIC OTBEPCTHS B CTEHKE, MEPETOPAKMBALC-
INEH BOZOOTBOAHYIO KAHABKY (JIOTOK).

Ecnu 01BOA BOOB! OCYIHECTRASCTCH HE MO JOTKY, a N0 TPyOOmpOBOAY, TO
ZTs N3MCPEHHA HEOONBIUIMX APCHAKHBIX PACXOXOB MOXKHO HCIIONB30BATH CIIC-
UHMAJIbHBIC NPO3PAYHBIE BCTABKH H ONPEACIATH CKOPOCTh MOTOKA MO AAHHBIM
HabmofeHUH 32 TPONOKACHUEM BBOAUMOTO B BOAY KpacuTeis. MOXHO Taxoke
NPHUMEHATH CIELHANBHO YCTAHOBJICHHbIC Auadparmsl, oGopynoBannsie aupde-
PEHLHANBHBIMU MAHOMETPAMH M CAMONMILYIIUMH NPHOOPAMH, U BOJOMEPHI C
BEPTYIKAMH, TUIa BB miu np.

HanGonee mpakTUYHBIMA ClEAYET CUMTATh JICKTPOMATHHTHBLIE PACX0-
aomepst tHna UP-51, uMmeromme BBIXOA NOCTOSHHOTO TOKA 10 5 MA (coorser-
CTBYIOIIMH MIHOBCHHOMY PacXOAY BOABI) ¥ OOCCHCUMBAIOIMES MCIIONH30BAHME
aHaIoroBBIX MMPHOOPOB lOCYyIapcTBEHHOH CHCTEMBI CPEACTB ABTOMATH3ALNUH,
CTAHAAPTHBIX CAMOMHUINYILMX MHJUIHAMIIEPMETPOB H NOTCHIMOMETPOB MOCTO-
arnoro Toxka KC 2, KC 4 u mp.

Jlns ompenenenus CyMMapHOro 06beMHOr0 KOJMYECTBA JKHIKOCTH pac-
XOXOMEP MOXKET IOCTABIATHCS B KOMILIEKTE C uuTerpatopom C-1M i C-1AM.
Knacc Tounocru pacxonoMepa no TokoBoMy Beixoay 1,0. [TuraHue oCymecTBs-
€TCs OT CETH MepeMEHHOT0 ToKa S0 Iy,  [lnmHa nvHuM CBA3H MEXOy npeobpa-
30BaTENEM H M3MEPHTEILHBIME YCTPOHCTBAMH HE JOJDKHA mpeBbmars 100 M.
[penens w3mepenus pacxopos - or 0,32 m/uac no 250 m*/yac. M3rorasnm-
BAKOTCA 3TH pacxoaoMmeps! B Dctonuu (T. TajuuHH).

5.7. JIn4 KOHTPOJI1 NPOLECCOB PACTBOPEHHSA M BbIICIAYHBAHHUA (XHME-
YyeCkoi Cy(p(o3un) B CKaNbLHBIX MACCUBAX, CIIOXCHHBIX PACTBOPHMBIMH (Kap0o-
HATHBIMM KAPCTYIOIIMMHMCS, THIICOHOCHBIMH M COJICHOCHBIMH) IIOPOJAMH, MOXK-
HO HCIIONB30BATH PA3IHYHBIE METOAB! THAPOXAMHUYECCKHX HAOMIONECHMH, a Tak-
)K€ OTACIHHBIC BUABl HHCTPYMEHTAJIBHBIX HAOJIONCHUH, BBINONHACMEBIX C ITO-
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MOMIBIO CIICHHATIBHO CKOHCTPYHPOBAHHON NEPEHOCHOH WitH cTauuoHapHoi KA,
HaNpHMepP, HOHOCCICKTHBHBIX JATUHKOB-3JEKTPOAOB U KOHIICHTPATOMEPOB.

T11aTHHOBBIC YEPHEHBIC JATYHKH-3JEKTPOABI C PEOXOPAHBIM MOCTOM HC-
NOJIB3YIOTCH AN KOHTPO/IA o0lIeil MHHEPATH3ALHMH NOA3CMHbBIX BOA, HHOTIA
OHM CTIEUMAIBHO TNOACHPAIOTCA AN KOHTPOI 3a COACPIKAHUEM KOHKPETHBIX
HOHOB (HAIPHMED, KaNbIMsA) B (PUIBTPALKOHHOM MoTOke. KoHAyKTOMETpHYEC-
KHE KOHUCHTPATOMEPDI HCHONB3YIOTCS AJ1s1 KOHTPOJIT MHHEPATM3ALAH CONCHBIX
BOO M pacconioB. Cxema Takoro npudopa nprisencHa s IIpuaokensu va puc.IT1,
PasMemenue npuGOPOB M NEPHOANYHOCTb HIIM HENMPEPBHIBHOCTH CheMa HHGOp-
MauuM 0GOCHOBBIBAKOTCA MPOTPAMMOM HMCCICHOBAHMI B COOTBETCTBHMHM C Xa-
PAKTEPOM pEIACMBbIX 3a1aY.

6. METOIWYECKWE OCOBEHHOCTHY HATYPHBIX HABJFOIEHUIA
3A TEPMUYECKHUM U GUIBTPAITMOHHBIM COCTOSSHUEM
IIOI3EMHEBIX COOPYXEHWIL PETHCTPALINA, OGPABOTKA

1 AHAJIA3 PE3YJIBTATOB HABJINOJAEHMIA

6.1. Yacrora u3MepeHHtii B TOUKAX HAOMOAATENbHOM CETU ONPEACIACTCA
NEPHONOM ¥ BUAOM HAOMONCHUH, KOHKPCTHBIMM 33Ja4aMH, CKOPOCTBIO Pa3BH-
THA H XapaKTePOM KOHTPOTHPYEMBIX TEMIEPATYPHBIX H QUIBTPALUHOHHBIX ITPO-
UECCOB, 00mEH THAPOrCONOrMUSCKOM, HHKEHEPHO-TCOKPHONIOrHYECKOH o06cTa-
HOBKOH HA YYaCTKAX INOA3EMHBIX COOPYKCHHH THAPOY3JIa, METCOPOIOrHUECKH-
MH YCJIOBHAMH, PEKUMOM IKCIUTYaTauuH 00BexToB 1 Apyrumu paxropamu. O6-
MM MPUHIKIOM ONPESACTICHUSA HEOONOAHMOM NIEPHOAMYHOCTH HAOMONCHHH SB-
JIIETCA MX NPOBEACHHE Yepe3 60ce KOPOTKHE MHTEPBAJIBI BDEMEHH - B XapaK-
TEPHBIE MEPHOABI KIIMMATHYECKOTO, THAPOIOrHYECKOTO, THAPOTEOIOr HYECCKOTO H
3KCIUTYaTalHOHHOTO TOAOBBIX UKJIOB M 00NEe MPONOIDKATEIBHBIE HHTEPBAIBI -
B OCTAJILHOE BpeMsl T071a. ‘

B 3aBUCHMOCTH OT KOHKPCTHBIX YCIIOBHH M 3aJa4 HAOMIOACHHH Mbe30-
METPHYCCKHE M TEMIICPATYPHBIC M3MCPEHUA B HAOMIONATENBHBIX CKBKHHAX-
NBbE30METPAX, CHATHE MOKA3AHMIT KOHTPOIBHO-U3MEPHTENBHLIX MPHOOPOB (Tpe-
obpa3zogaresiel AaBneHua M TEMIIEPATYPhI), a TAIOKE H3MEPEHMS PACXOA0B MO-
IYT MPOM3BOAUTHCA OT 1-2-X 10 4-12-u pa3 B mecsil, B psage Cay4acs kX H4acrora
YCTAHABIMBAECTCA B 3AaBUCHMOCTH OT PE)KMMA TOPHIOHTA BOXOXpaHmHma (60-
JIee peaKHe HaOMOACHWS MPH CTaOMALHOM YBDB H yacTbie IMpH NOABEME Wik
Cnaje B CpeHEM He pexxe 1 pasza Ha Kaxasle 2-4 M €ro H3MEHEHH).
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XHUMHYECKHE aHAAM3BI BOABI, KAK MPABHMIIO, BBIIOJIHAKOTCA 2-6 pa3 B rox,
A TIPY CII0XKHBIX 0OCTOATENBCTBAX (ArPECCHBHBIC BOABI, KPHONATH, OBICTPO pas-
BHBAIOIKECSH MPOLECCHI PACTBOPECHHUSA M BBIIICIAYHBAHUA H AP.) - HE PEXE OTHO-
ro pasa B MecALl.

6.2. Tlpu HeoOxomuMocTn Oo0Nee HACTHIX NBE3OMETPHUECKHX, TEPMO-
METPHMYCCKUX MM THAPOXUMHUUECKHIX HAOMONCHUH HAOIIONATE NBHBIE TOYKH 101
JKHBI OBITE 000PYIOBaHbl QUCTAHUMOHHOM aNNapaTypoil. ABTOMATH3HPOBAHHAS
CHCTEMA ONMPOCA AMCTAHIHOHHBIX AATYMKOB MOXKET (PUKCHPOBATH MH(OpMa-
M0 Ha HocuTene (neposieHTe, MATHUTHOM JICHTE, AMCKeTe), obecnmeyuBaro-
IIEM HENMOCPEACTBEHHBIN BBOA AaHHBIX B OBM, rae OHM HAKANIMBAKOTCA U 00-
pabaTeIBAKOTCSL.

PesxunMHbIC HAOMIOACHAA MOTYT OCYIUCCTBIATLCS C TIOMOILBI0 JIEKTPOH-
HBIX CPEICTB H3MEPEHH:. {111 3TOr0 HCHOMbL3YHOTCS CNICLHANU3HPOBAHHBIC CHC-
TEMBbL JJIf BBICOKOTOYHBIX dBTOMATH3HPOBAHHBIX H3MepeHuit [7], nepesayn u
PeruCTpaLuMy NOCTYNAIOIIHN AAHHBIX HA JUCTAHIHOHHOM AHAJIONOBOM PErHCT-
patope B LEHTPAALHOM nyHkTe oOpaborkn. Ecim BcA CHCTEMa NMONHOCTHIO
aBTOMATU3upoBaHa, oOpaboranHas u o60OweHHAs WH(OPMALKMA BBIAACTCA B
BUJC KOMIIBIOTEPHBIX rpa)uyEecKuX MaTepHanos (LBETHBIX KAPT MbE30- M THA-
POM3OTHIIC, H30TEPM, FHAPOH30TEPM, THAPOKOHUEHTPAT, CXEM, Pa3pe3oB, Ipa-
(huK0B, qUATPaMM, SMOP H T.IL.), a €€ AHAIM3 OCYIUCCTBIIAETCA CICHHATHETAMHA
TpynI aBTOPCKOIO HAA30pa. TEOHAA30pA MM NMPUBJICYESHHBIX CNCLHHATU3HPO-
BAHHBIX HAyYHO-MCCICAOBATEIbCKUX OpraHu3auuii. OmeIT MHOIONETHEH dKCN-
JlyaraiMy noA0OHBIX CUCTEM 3a PyOeiKOM NOKA3an HX BHICOKYIO HAAE)KHOCTD U
3()HEKTUBHOCTS.

6.3. CucreMaTH3alLms M aHATU3 PE3Y/IBTATOB HATYPHBIX HaOmoaeHuit 6¢3
ucnone3oBaHus OBM Brmouaer:

TIEPBHYHYIO PETHCTPALMIO, 0OPabOTKYy U OUEHKY KA4ECTBA MOMYYCHHBIX
JIaHHBIX C COCTABNICHHEM TabMIL U TPA()UKOB;

BTOPH4HYI0 00paboTKy ¢ 06001eHHEeM 1 rPyIIMAPOBKOl MO BCEM BHIAM
HaOMOACHHUIA, M3yJacMBIM NapaMeTpaM, MECTONOJIOKCHHUIO ITYHKTOB Habmoze-
HMi C MPEACTABNEHMEM PE3YNLTATOB HA KAPTaxX, MPOMILAX, HOMOrpaMMax,
arpaMMax M COCTaBJIEHHEM 000OMEHHbIX rPaMKOB YCTAHOBIICHHBIX 3ABHCH-
MOCTCH MIH ONMHMCHIBAIOIIMX HX AHANHTHYECKHX YPABHEHMI,

(hopMyTHpOBAHHE M OLEHKY 00LIMX 3aKOHOMEPHOCTEH re0TEPMHYECKOM,
THAPOTCONOrUMECKOH 0OCTAHOBKM HA YYACTKE MOA3EMHOTO O0BEKTA, aHANM3 M
OLIEHKY YCJIOBHI €10 IKCIUTyaTalHM B CONOCTAB/ICHHH C MPOCKTHBIMM MPEINOJIO0-
JKEHHAMH M KPHTEPHATbHbIMH 3HAYCHUAMH KOHTPONHPYEMBIX MAPAMETPOB. a
TaKKe C JAHHBIMH HAaOMHOACHMUI ITPEAIECTBYIOMWENO NEPHOAA;
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YTOYHEHME TMPOTHO3A JaTbHEHIIEIO Pa3BHTUA ICOTEPMHICCKOH, THAPOIEONOry-
YECKOH 0OCTAHOBKH B 3aBHCHMOCTH CT XAPAKTEPA M HHTCHCHBHOCTH INIPOsBRIC-
HUS TCNJOBBLIX, (DHIBTPAUMOHHBIX MPOLECCOB (NPOLICCCOB PACTBOPCHMS, BhI-
HIECTAYMBAHMA, MEXAHHYECKOH CY((O3HH MMM KOJbMATALMH BO BMEUIAOILIMX
nopoAax B OCTOHHBIX 00AEnKAN, B 30HAX NMPOTHMBO(MILTPALMOHHBIX M Ape-
HAQ>KHBIX YCTPONCTB), ONPEACICHUE JONMYCTHMBIX 3HAUCHUH KOHTPOIMPYCMbIX
NapaMeTpoB (MIETPALMA, TEPMUUCCKOTO PeXKUMa, PAa3pabOTKy PEKOMEHIALIHI
1O MEPONPHATHAM ML CTAOHIN3AUNM HIIH YITYUIUCHHS YCIQORUIM IKCIUTYATAINH,

6.4. OCHOBHBIMH MPHHUHMNAMH CHCTEMATHU3ALMH M AHANU3A PE3yNbTa-
TOB HAOMHOACHMIA 32 TeMINIEPATYPOl NOpoA U (PUIIBTpALMCHt B MPOLECCE JKCTI-
JIyaTaluH MOA3EMHBIX COOPYXKEHMH ABILIOTCS B3aMMOYBA3aHHOCTD H KOMILIEKC-
HOCTB 00pa0OTKH M HHTCPIPETALMM JAHHBIX, MOTYYCHHBIX PA3HYHBIMH MCTO-
JAMHU, UX COMOCTABICHNCE, B3AMMOIPOBCPKA U COBMECTHBII AHAIH3,

6.5. Ilepsuunas 06paboTka U AHANN3 JAHHBIN PSXKUMHBIX HAOMONCHUIA
MPOU3BOAUTCA N0 KOHTPOIHPYEMbIM MAPAMETPAM, PETHCTPHUPYEMbIM B OTACITB-
HBIX HaOMOZATENbHBIX MyHKTAX M MO rPyMIaM TAKUX IyHKTOB, OOBCAHHEHHBIX
N0 MPHUHAAJICKHOCTH K ONpPEAEICHHBIM JIHTOJIOTO-CTPYKTYPHBIM 3IEMEHTAM,
TEMIIEPATYPHBLIM M MMAPOJMHAMHUYCCKHM 30HAM BMEINAIOMIETO CKAJIBHOIO Mac-
CHBA, a TaKke OOMIHOCTH MECTOMONMKECHUs (IOA3EMHOE 3AAHHE CTAHIMM, 1IAX-
Ta BOmocOpoca, TypOuHHBIE BONOBOABI H T.I.). JlaHHBIE HAOMIOHCHHI IO
Ka)KAOMY TTyHKTY HaOMOAATENBHOM CETH PEryJIPHO HAHOCATCA Ha rpaduku, HA
ocu abcuucc KOTOPBIX OTKJIAABIBACTCS BPeMS (IHM, MECALBI, rOAbI), a HAa OCH
OPIMHAT - MbE3OMETPHYCCKHE YPOBHU, PACXOABI, TEMINEPATYPA, XUMHYCCKHUM
COCTaB 110 3NIEMEHTaM (AHHOHAM, KATHOHAM, 0o0meH MuHepaan3ammn 1 ap.). Ha
TE ke TPa(hMKH BBIHOCATCA JAHHBIC 00 YPOBHSX BOAOXPAHUIIMILA ( B Clly4ae He-
00XOOMMOCTH ~ HIDKHCTO Obeha), arMoc(epHBIX 0CAAKAX, TEMIEPATYPE BOABL,
HapYy»KHOTO BO3AYXa H BO3AYXa B MOA3EMHBIX MOMEIUCHUSIX.

6.6. BropuiHas 06paboTka JAHHBIX HAOMOACHHIN 3aKIFO4ACTCSA B MOCT-
POCHMH THAPOAWHAMH4ECKHMX CETOK, THAPOTEONOTHYESCKHN KApT W Mpoduiei
(THOPOM3OTHIC, NMBE30M30THIIC, TMAPOM30TEPM, THAPOXUMMIUECKHX H Ap.); reo-
TEPMMYECKUX Pa3pe3oB, MIAHOB-CPE30B, KAPT, OTPAYKAIOLIAX BHIABICHHBIC 3a-
KOHOMEPHOCTH PACHpPEACICHU TEMIIEPATYp, HAIOPOB HJIH YPOBHCH M IPYTHX
[apaMeTpOB NMOTOKA MOA3EMHBIX BOJ HA YYACTKAX PA3MELUCHHUS MOA3EMHBIX CO-
OPYKCHHIT B XAPAKTENIILIC NEPHOAB! THAPOIOTHYECKOTO, Te0TEPMUYESCKOT0, TH-
POTCONOTrMUECKOTO H IKCILTYaTallHOKHOTO LMKUIoB. Ha kaprax, Hampumep, Mo-
TyT O5ITs M300PAKCHE! TOBEPXHOCTH MOA3EMHEIN BO MITH NPUBEICHE! JAHHEIC
N0 UX XHMHYECKOMY COCTABY IPH MAKCHMAJIBHBIX M MHHHUMAJBHBIX YPOBHSIX
BOAOXPAHWIHNINA. MOryT CO30aBaThCA TAIGKS APYTHE CICIUATBLHBIE KAPTHI U Pad-
pesbt. CpaBHEHEE KapT H NPOQMICH, MOTY4CHHBIX B PA3HBIC TOABI IKCIUTyaTa-
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LMK MOA3EMHOI0 KOMIUICKCA P OTHMX H TEX JKC YPOBHAN BOAOXPAHWIMIIA,
'TIO3BOJIACT BLUIBUTH OCHOBHBIC TCHACHLMM PA3BHTHA TCOTCPMHYECKON U THIPO-
TEONIOTHYECKOH 00CTAHOBKH BO BMCLIAIOLIEM CKAJILHOM MACCHBE.

I'padmxu xonebaHuit pacX0AOB APCHAKHBIX YCTPOHCTB MOAZEMHOTO KOM-
nyiekca (CyMMapHbIX M Ha OTAENBHBIX Y4aCTKAX) MOTYT XapaKTCPH30BaTh KAk
H3MCHEHHE BOIOYACPKUBAIOLICH CHOCOOHOCTH MPOTHBO()HIIETPAIIMOHHBIX LIEMEH-
TAMOHHBIX 3aBEC M OCTOHHBIX 00CMOK MOMEIUCHHUH, TAK U XapakTrep paboTh
JAPEHAKEH ( B OAHOM IOJ0BOM LMIJIE - B 3aBUCHMOCTH OT IIOJI0XCHHA TOBEPXHO-
CTH MOJA3EMHBIX BOJ BO BMCHIAIOIMEM CKAJTHHOM MACCHBE, a MPU OAUHAKOBLIX
HANopax - 3a HECKOJILKO JIET).

6.7. Pe3ynbrarthl PEeXUMHBLIX TEOTEPMHUCCKUX H FHIPOTCOJIOTHYECKUX
HAOMIONSHHH AO/DKHLI IOABEPTaTHCA TCKYILEMY, MPSABAPHTENLHOMY U TIOTHOMY
AHAIU3Y.

Texylmi ananu3 A ONCPATHBHOTO KOHTPOJI H OLEHKH TEIUIOBOTO CO-
CTOSIHHMS H THAPOTEOIOTHUECKOH 0OCTAHOBKH HA Y4ACTKE MOA3EMHBIX COOPYKE-
HHUH, C TOYKH 3PEHHA OC30MACHOCTH MX IKCIUIYATALMH, CICAYCT NPOM3BOAUTH
HEMOCPEACTBEHHO MO JAaHHBIM KKAOTO LHKNA HabmoneHui. Ero ocHOBHOI
3a/1a4eil ABIACTCS OLCHKA KAYECTBA HAOMIOACHUI K BBISBJICHUE MPU3HAKOB BO3-
MOXKHBIX HEONArONpHATHLIN H3MCHEHWH CHJIOBBLIX BO3ACHCTBHI Ha COOpYXKe-
HHA, 0OyCnOBACHHBIX TPaHCHoOpMaLHeH GUIBTPALIMOHHOTO H TEMIIEPATYPHOTO
NOJNEH.

IlpeaBapHTCIBHOMY AHATH3Y NMOAJICKAT JAHHBIC HAOMOACHHIH 32 KaXK-
AbIM U3 3JIEMEHTOB PEXXHMA (YPOBHH, PACXOAbI, TEMOCPATYPA, XHMHYCCKHH CO-
CTaB MOA3CMHBIX H MOBEPXHOCTHBIX BOI), NOTYUECHHBIC N0 KKIOMY Xapakrep-
HOMY NIEPHOJTY rOJOBOTO IKCILTYATALIOHHOTO LUKIA (HATPUMEP, B IICPHOIBI TPEH-
NaBOAKOBOH CpPAabOTKH, 3aIlOJIHERU, YACTHYHOH CpabOoTKH M mociexyromei cra-
OMIM3aLMK YPOBHS BOAOXPAHMITHINA, KOTAA YCIOBUS pabOTHI MOA3EMHBIX COOPY-
JKSHMH THApOy3na pasmiyssl). 10 OxOHYaHMH KAXKZOTO TAKOrO MEpHOAA HAJIO
6c30TIaraTe/IbHO BHIMONHATE COMOCTAB/ICHUE PE3YILTATOB HAOMOACHHUH C Mare-
PpHANaMH MPEXHUX JIET JKCIUTYaTallHH A7 BBIABICHHSA U OLCHKH BO3MOMHBIX
OTIUIOHCHMH TEMIIEPATYPHOIO ¥ (PHABTPALMOHHOTO PEXKHMOB.

TTomHBI1# aHANMM3 PE3YJIBTATOB HATYPHBIX HAOMOACHUH IPOU3BOIUTCSA IIOC-
Jie 3aBCPLICHUA KAXIOTO KAJCHIAPHOIO ToJa H OCHOBBIBACTCA HA B3AHMOYBI-
3aHHBIX MaTepHaax BTOPHYHOH 00pabOTKM AAaHHBIX, 00ECNECYHBAIOMCH BbI-
TIOJIHEHME TIOCTABJICHHBIX MPOTPAMMOM 3aJa.

TIpu nonHoM aHaNM3e MPOM3BOAMTCA MOCTPOCHHE TEOTCPMHUUCCKUX T10-
Jeld ¥ rHAPOJMHAMMMECKHX CETOK (musTpanud ( B IUIAHE M MO XapakTepPHBIM
CCUCHHAM), OMPEACILIFOTCA NapamMeTpsl (PHIBTPAHOHHOTO NIOTOKA HA Pa3HBIX
YYaCTKAX, BBLAC/AIOTCS 30HBI COCPEAOTOUCHHON (MIBTPAUMHA H Pa3IHYHbIC AHO-
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MaJIM¥ THAPOAMHAMMYECKOTO, TEMIEPATYPHOrO0 H TMAPOXMMHYCCKOrO MOJNEH,
MPOCIICKUBAYOTCS MX TPAHUIBI M AHHAMMKA Pa3BUTHS, pa3pabaThIBArOTCS PEKO-
MEHJALMH IO KOPPEKTHPOBAHKKO TEMIIEPATYPHOIO MOAA M PExiMa (uiisTpa-
LMH HA YYaCTKAX, TAC HAOMIOAAKOTCS HEXKENATCNBHBIE €T0 M3MEHEHMS!, A TAKOKS
MO YIyHIICHIIO PaboThl MPOTHEO(PHIBTPALMOHHEIX U ADCHAKHBIX YCTPOHCTB,
NPEAOTBPAIICHUIO MIM OrPAHHYCHHMIO PA3BHTHsS HEONIATONPUATHBIX (DHIBTPa-
LHOHHBIX IMPOLCECCOB. B CiTyuae HeoOX0AMMOCTH AA10TCS PEKOMEHAALIMHM IO ITPO-
BEACHHMIO CHCLHANbHBIX HCCICROBAMUIA.

6.8. 3aKIIOUMTE I HBIMH 3TANIAMK AHAJIM3A PE3YIIBTATOB HAOMIONCHUI ABIIS-
FOTCA !

IPOBEPKA COOTBETCTBHA MPOEKTHBIX (3aHECEHHBIX B MACMOPT T'HAPOY3-
J1a) 1 GaKTHYECKHMX JAHHBIX O TEMIIEPATyPax MacCHBa, HAMOpax, PaAMEHTaxX U
pacxogax (GUIETPALMOHHOTO MOTOKA, AABICHHAX HA OOCIKH MOA3EMHBIX MO-
MELICHHH M BOZONPHTOKAX B BHIPAOOTKH;

COCTaBNEHHE (YTOYHEHHE) MPOTHO3A AANBHEHIIETO PA3BUTHS IEOTEPMH-
YECKOH H THPOre0JOrm4eCckoif 0OCTAHOBKM K OLCHKA €Tr0 BIHSHHA HA YCIIOBHS
SKCILTyaTaluuu 00BEKTOB;

pa3paboTka peKOMEHAALMI M0 JaTbHEHIIEMY TEMIIEPATYPHOMY U UIBT-
PALHOHHOMY KOHTPOJIXO COCTOSIHHS CHCTEMBI COOPYXCHHE - MACCHUB, ONpEAcie-
HHE IOMYCTHMBIX MPECACIOB H3MEHECHIS KOHTPOIMPYEMBIX IAPAMET POB, BO3MOXK-
HEIX MEPONPHATHI MO CTAOHIU3ALMH HIN YTYUIICHUIO YCIOBHIH JKCIUTYaTalHH,
a Tarke (B Cyyae HEOOXOAMMOCTH) HEOTJIOKHBIX MEp MO PEMOHTY M PEKOHCT-
pyKuuH 06BEKTOB.



Hpunosicenue

MPUMEP IPOEKTHOM PASPABOTKH CHCTEMBI
TEMIIEPATYPHOI'O ¥ GVIBTPAIIMOHHOI'O KOHTPOJISA
HA YYACTKE HOI3EMHOI'O HATIOPHO-CTAHIIMOHHOI'O Y3JIA
POI'YHCKOM I'3C

1. KoncTpyKTHRHbIE 0COOEHHOCTH 3JIEMEHTOB HAIOPHO-CTAHIMOHHOIO
y3aa I'IC

Porysckumit  THIOpOY3es ¢ XAMEHHO-3EMJLTHOH [UIOTHHOI BLICOTON Gonee
300 M mMeeT B CBOEM COCTaBE TAIOKE HANOPHO-CTaHIMOHHBIA v3en (HCY) ¢
TIOA3EMHBIM 3XAHUCM CTAHLIMH, SKCIUTYyaTaUMOHHBIH BOJOCOPOC, CTPOHTEILHEBIC
TYHHCIH, LEMCHTAMMOHHBIC H APYTHME LUTONBHA M [HAXTH B OCHOBAHHM IUJIOTH-
HBI, TPAHCIIOPTHHIE TyHHEIH. OOmas MPOTAKEHHOCTh MOA3EMHBIX BBIPAOOTOK
gocruraet 60 kM [8]. Coopyxenus HCY BKIIOYAOT BOAOHMPHEMHHK, HIECTh
NIOIBOAAIMX TYHHENCH C IAXTAMH ABAPHIHHO-PEMOHTHBIX 34TBOPOB, IIECTh TYp-
OHHHBIX BOJOBOIOB, MOA3EMHOC 3/(AHHE CTAHUMH M JBA OTBOISINUX TyHHEJIS.

Crararpouye y4acToK CTBOPA KOPEHHbIC CKa/lbHBIE NOPOALI MPEACTABIC-
HBl TONIICH HEPABHOMEPHO MEPECNAMBAIOLINUXCS NECYAHMKOB M AJICBPONHTOB,
CNIOM KOTOPBIX HAKIIOHEHBI B CTOPOHY HIDKHETO Obeda nog yriiom 60-75°. TTopo-
JbI TPEIMHOBATHIC, HMCIOTCA TAKKE PA3PHIBHBIC TEKTOHHUCCKHE HApymeHHS. B
30HE OJJHOrO M3 Pa3JOMOB, NEPECEKAIOLUETO PYCIO0 PEKH B OCHOBAHUH BEPXOBOI
YIIOPHOH MPH3Mbl IUIOTHHBI, 33/I€TACT IJIACT KAMEHHOH COJM.

Haubonee CIoxHBIM U OTBETCTBEHHBIM B (JHIIBTPAUMOHHOM OTHOLUCHUM
SBJACTCA MOA3EMHOC 3AAHIE CTAHLMU, COCTOAIIEE H3 MAWMHHOIO 3aj1a H IoMe-
IMeHHA TPABC(OPMATOPOB. 3HaHHE CTAHLHH PACIIOIOKEHO B BepXHEM Obede Ha
T1ybuHe 420 M OT HOBEPXHOCTH CKJIOHA BOJM3H BOJOXPAHWIHMINA W YACTHYHO
mog HuUM Ha wayOmHe A0 350 M Hwke oM. HITY. Pazmepwr Beipaborku
MamHHHOTO 3ana 27,0x67,5x200,0 M, nmoMemenuss TpaHcHopMaTropos -
19,0x36,5x182,0 m [8].

JImA CHIDKEHHA BO3ACHCTBUA BLICOKOHANOPHBIX MOA3CMHBIX BOA HA 00-
JICNIKH TIOA3EMHBIX COOPYKEHHMH NPETyCMOTPEH KOMIUICKC 3AMIMTHBIX MEPOIi-
psATHI. YYHTBIBaA HEBBICOKYIO CTENEHb TPCIQHMHOBATOCTH H BOJONPOHMIAC-
MOCTH TOPHBIX IOpPOA, B OCHOBY 3AHIMTHI NMOJOXEH OOIIMH CKBKHHHBIA Ape-
HaX, pacnonaraemsiii BOKPYT sganust [ OC u obecrneunBaromuil CHHXKCHHE JaB-
JICHHA MOA3EMHEIX BOJA HA oO0xenky moMeuieHuit 1o 0,2-0,.3 MIla. [Jonomu-
TENbHBI IMTYPOBOU APEeHaX 3a o0menkoil moHWkaeT aasnenwme Ao 0,1 Mlla.
Jnis THKBRIALMHN TPEIIMH BO BMEIIAOIIEM ITOPOAHOM MACCHBE, HE NEPEXBAYEH-
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HBIX JPCHAKEM, BOKPYr NMOMCLICHUH MPEAYyCMOTPEHA LEMEHTAUMS MOPOA HA
ryOnny ao 15 M (sa 50% ofmielt AnUHEI NOMELICHHH).

KpoMe OCHOBHBIX NPOTHBOQMIBTPALHOHHBIX MCPONPMATHII MTPOCKTOM
MPEAYCMOTPEHBI ACKOPATUBHEBIC NOTOJIKU M CTCHKH, OTPAXKAAIOIIME HOMEIUCHHA
OT KANETBHOI) BHICAYHBAHHA BOXbI. DUILTPALMOHHBIA PACXOA IPOCOUMBLUCHCS
BOABI (10 230 J1/C) OTBOAMUTCS MO ACKOPATHBHBIM MMOTOJKAM M 00AEIKAM CTEH B
BOXOCOOPHYH) APEHAXKHYHO CHCTCMY M cOpACHIBACTCA B HIDKHUIA Obe() unu B
HACOCHBIC OTKAYKY APEHAXKHBIX BOA. Co3naBaeMbIi APCHAK TOMHMO CHHIKCHHA
JABJICHHA BOXBI HA COOPY)XCHHs 3[AHMA CTAHLMH, OTBOAfIME TyHHenn ['DC,
CTPOWTEIbHBIC TYHHETH 1 APYTHE ONM3NeXanue noa3eMHBIC COOPYKCHMs 1O-
YTH MOJTHOCTBIO HCKITOHAET BO3MOKHOCTH 0011ero 0OBOAHEHHS TCBOOCPEHKHOIO
CKJIOHA TIOCJIE HATIOJIHEHHUS BOAOXPAHHIHINA.

JUia co3naHus RPEHAXKHOM CHCTEMBI HCROJIB3YIOTCS TYHHENM HA TPEX
YPOBHAX, JBA U3 KOTOPHIX COBMCIICHBI C IEMCHTALMOHHBIMH IUTONbHAMY. B
BEPXHEM YPOBHE JBA TYHHC/IA PACHONATAOTC NApaJuIenbHO OCH TpaHC(hopma-
TOPHOTO MOMELICHHA U OTHOAIOT €TO TOPUEBBIC CTEHKU. B cpeaHeM ypoBHE Tak-
KE IBA TYHHEI OXBAThIBAXOT MAILMHHBIM 3an C 4eTbIpex ctopoH. COpoc BoabI
OCYIECTBIIETCS 110 BOAOCOPOCHBIM LUTONBHAM B OTBOAAILMEI TyHHENb, B Hiok-
HEM YPOBHE OJMH JPCHAKHBIH TYHHEIb [0 TPEM CTOPOHAM MAMIMHHOTO 3ana
COGTMHCEH C 3BAKYALHOHHOM INTOBHEH, BOJA M3 HETO uepe3 HACOCHYH cOpa-
CBIBAETCS B OTBOAAUIMI TyHHeNs arperaros 'DC. OOmas kOMIIOHOBKA JPCHAXK-
HBIX ¥ IPOTHBOQMILTPALMOHHBIX MEPONMPUATHI MOKa3aHa Ha puc.JL. 1.

H3 BcexX ApeHAKHBIX TYHHENICH OYpATCA APCHAKHBIC CKBAXKMHBI JHAMET-
pom 112 MM c marom 5 M 1 qmrHORO 0T 20 10 100 M, 06pasyroIHe APEHAKHEIE
3aBECHI CO BCEX CTOPOH MOA3EMHOTO 3AAHUA CTAHUMH. B JIOTKAX TyHHENEH mpo-
JIOKEHBI BOJIOOTBOAHBIC KAHABLI, NEPEKPHITHIC IUTHTAMH. [l CHIDKCHHS NaBic-
HHA Ha 00/1e/IKy TYHHENICH MPESayCMOTPSHBI IINYPOBBIC APCHEI, MPOOYPEHHEIC 110
cetke 3 X 3 M.

OKCILTyaTalHOHHBIH BOAOCOPOC HA MPaBOM Oepery BIJIFOYAET BOA0COPOC
€ TIyOHMHHEIM BOZO3a00pOM M IIAXTHBIH BOAOCOPOC, KOTOPHIC HMEIOT COBME-
IICHHBIX OTBOOALIMHA TPAKT, PACCUMTAHHBIH HA MPOIYCK CYMMAapHOTO pacxoja
3380 m*/c. B coctaBe rnyGHHHOTO BOAOCOPOCA: BXOQHOM TOPTAi, ABa HAmOp-
HEIX Y4aCTKA TYHHENIA (y3€7 PEMOHTHBIX 3aTBOPOB - KaMepa C IIAXTOH, y3en
aRAPUIHO-PEMOHTHBIX M OCHOBHKIX 3aTROPOB) M O€3HANOPHEIN YMAaCTOK TYH-
HENA C TPAHCTIOPTHBIM TYHHEIEM M A3PAUMOHHO-CMOTPOROM MAXTOH, COCAMHCH~
HOM TYHHEeM C IIOMAAKOH OT0JI0BKA IAaXTHOro BoxocOpoca. [ocne samonue-
HHS BOIOXPAHWITHIIIA COOPY KCHHSI OKAXKYTCS 3aTyONECHHBIME HIOKE YPOBHA MO/~
3¢MHBIX BOX 40 140 m.
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Puc.I1.1. [IpeHaxHEIe U TIPOTUBOMIBTPAIIMOHHEIE MEPOITPHSITHA
B pailoHe 37aH¥s CTaHLIUH

a - IVI2H-pa3pe3 [0 BEPXHUM JIpeHAYKHO-IIEMEHTAITHOHHEIM IIITOIBHAM;
6 - TIPOONBHEIN pazpes N0 APCHAKHOMY TYHHEIO; ¢ - TOolIepeyHLIH paspes
[10 APEHAKHOMY TYHHEJFO; 2 - TO 3Ke TI0 APEHAKHO-IIEMEH TALHOHHOMY
TYHHEI, | - ApeHaKHO-IleMeHTal{lHOHHEIe IITONTEHH Nel H 2;
2 - ApeHaXKHO-I[eMeHTalHOHHbIe WToNbHH No3 U 4; 3 - npeHaskHBIH TYHHENb
Nel; 4 - BomocOpocHast mroasust Ne2; 5 - BogocGpocHas urrosbHst Nel;
6 - HacocHax oTKa4kH QUIETpaHoHHOH Boabl M3 JIT-1;
7 - NpeHaXHbIe CKBAXKHHBI, S - MIITyPORLIE APeHsL; 9 - CTPOHTENBHEIE
TyaHes™ [ u 11 apycos; /0 - MmammameIi 2a)t, 1/ - TOABOISNIME TYHHEIH
I'3C; 12 - xolutexTophi ¥ otBofAmHMe TyHHeH [ OC.



B xamepe u WaxTe pEMOHTHOTO 3aTBOPA, HA BEPXOBOM HEPENOHOM Yua-
CTKE U B KAMEPE ABAPHHHO-PEMOHTHBIX H OCHOBHEIN 3aTBOPOB NPEAYCMOTPEHBL
CTaJIbHAA MPOTHBO(PUILTPALMOHHAS OOMHIIOBKA, LEMEHTALMSA NOPOA BOKPYT Bbl-
paboTOK M HA OTAEIBHBIX Y4ACTKAX - LIIMyPOBOH APEHAXK. Y UMUTHIBAA, YTO MOME-

JYCMOTPEHBI HPOTHBO(PHIETPALIMOHHAS LEMEHTALMSA BOKPYI BRIPAOOTOK U Ape-
HAKHASA 3aBECA MESKAY 30HOH HEMEHTAUMU B BRIPAOOTKOH, COCTOMIUAA H3 riy-
OOKHX CKBANUIH, NPOHACHHLIN U3 JPCHAKHO-TIEMEHTALNOHHOTO TYHHEIs, OTH-
baromero nopzemuoe nomemenue (puc.Il.2 u I1.3). K obaenxe cBoma u cren
TIOMCILCHHH KPENATCA APECHAKHO-ACKOPATHBHBIC MOTOJIKH H CTeHKH. COpOC BOABI
OCYIIECTBACTCA B OS3HANOPHYIO 4aCTh TYHHES.

Puc.I1.2. TonepeyHnii pazpes 1o MOMEIIEHHIO MEXAHU3MOR
SKCIUTYaTalMOHHOrO NIYOMHHOIO BOJOCOpOCca

1 - nemMenTalus nopob! raybunol 8 M; 2 - apenaskuvle TyuHenH; 3 - ApCHAXKHbIE
CKBaKHHBI @ 105 Mm, 1= 30 M, mar S M; 4 - ankepbl & 25 MM, [ = 2,5 M;
5 - mmyposbie apenst & 50 mm, /= 3,0 M.

2. OfycrpolicTRo NORICMILIX COOPYXCHEN KONTPONLHO-WIMEPHTEILHOM
anmnaparypou

Juist KORTpOIA (PUIBTPALHOHHOTO (THAPOAHHAMHYECKOI0), TEMUEPATY -
HOTO H THAPOXHMHYCCKOTO PEXKHMOB B MOA3ZEMHBIX COOPYKCHMAX FHAPOY3Ja
YCTAHABIUBAECTCA Oombluoe kommuecTBO KHA. Tak, Ha yyacTke MOA3EMHOTO
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30AHUS CTAHIMH ITPEAYCMOTPEHA YCTAHOBKA 137 ONMYCKHBIX M 3AKIAJHBIX TTBC-
30METPOB, PACIMOJATACMBIX B CEMH BEPTHKAIBHBIX M3MEPUTCIBHBIX CCUCHHAX
(BHIC), npoxomsmux Ha paccrosHuu 25-95 M apyr ot apyra. B BoxompueMHu-
Kax IbE30METPOB ycTaHaBauBaercsa 137 tepMomerpos conporusnenus (IITC).
Pacxonp! BoapI B APEHAKHBIX, BONOCOPOCHBIX M MOANOIHBIN ITONBHAX HAMEUE-
HO H3MEPATh 32 MEPHHIMH BOJOCIMBAMH (HITH PACXOJOMEPAMH-A03aTOPAMH).
OronoBku ApeHaXHBIX CKBXUH B cTBopax BUC Taxke o6opyayrorcs ITJIC ans
HM3MEPEHHUA Nbe30METpHucCKUX YpoBHeH. [Ipumep ycranoeku KHA B oqHOM M3
CEYEHMH NoKa3aH Ha puc.I1.4.

Puc I1.3. Y3en apapuifHo-peMONTHBIX M OCHOBHBIX 3aTBOPOR
CTPOUTENBLHBIX TYHHEIEH
1, 2, 3 - COOTBETCTBCHHO OCHOBHBIE, ABAPHHHO-PCMOHTHBIE H PEMOHTHBIE 3aTBOPDI,
g - NOMEIICHAA NOALEMHBIX MEXAHH3MOB, 5- JApPEHAXHDLIE TYHHCIIH,

6 - NPeHaXKHBIE CKBAXKHIBI; 7 - A3PALUMOHHbIN BO3JIYX0BOA, 8 - cTanbHas OGIHLIOBKA,
9 - naspl-aspaTopsbl; J 0 - IeMCHTAIIHOHHbIE CKBAXKHHDI.

Ha yyacTkax ApyTHX HOA3EMHBIX COOPYKECHMH TAIOKE YCTAHABIHBAIOTCS
ObE30METPHI C AATYHKAMH JABJICHUA 0 TEMIICPATYPhI, MEPHBIC BOAOCIHBBI HITH
PaCXOAOMEPHI-I03aTOPHl KAYAIOIIETOCS THIA C JEKTPONEpeaauei MoKa3aHuH
(puc.ILS).

3. Meroanka Hab/roaeHui

Yacrora HaOmoONCHMI 32 MBE30OMETPUHMCCKMMH YPOBHAMH, TEMIIEpaTy-

POii BOABI B 30HAX BOAOMPHEMHUKOB MBE30METPOB, (PHUIBTPALTHOHHBIMH PACXO0-
JAMH ¥ HM3MEPSeMOH OZHOBPEMEHHO TeMIEpaTypoll (uibTpara AOKHA ObITH
3-4 paza B MecAL B nepuoA cTabuiIpHOTO NonoxeHus YBB, a B nepHoas! cpabor-
KM Y HATIOJTHEHMs BOAOXPAHUINILA - YBEMUuBaThCA 210 8-10 pas B Mecsn, B TOM
23
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Puc.J1.4. Ilonepeunsiit paspes 3panus ['2C

1 - MaIIMHHBIHA 341, 2 - IPEHAKHBIE TYHHEAW, 3 - APeHAMXKHbIE CKBAKUHLL, 4 - TOMEIMEHUE
TpaHcopMaTopos; 5 - KOHTYP HEMEHTAIIHM; 6 - AENPECCHOH A KpHBas IPH HAJIMYHA JPEHAKA,;
7 - AenpecCHOHHas KpuBasi Gea ApeHaka; 8 - HANOPHBIE ONYCKHBIE NLE30METPHI,

9 - LATYHKH TEMNEPATYPBI.

D e

Puc.IL5. Cxema pacxogomepa-jo3aTopa

a - NTyOHHA BO/IOOTBOASILErG JIOTKA (B HOACIIBE BHIPAGOTKH, TYRHEM APEHAXKHOTO,
IICMCHTAIIHOHHOTO H T.IL); J - 0Cb BOAOCJHBA; 2 - OTBOAAIHH JIOTOK; 3 - MEPHbBIE COCYABI;
4 - cTaHHHa; I - 0Ch KATaHHS MEPHLIX COCYAOB; 6 - HICKTPOKOHTAKTHLIH 3aMBIKATE/L TOKA;

7 - kabem KPI'J] k Gnoky MUTAHHS B CaMOIIHCLTY; & - KUIKOCTHBIH IPOTHROBEC,
9 - yrpyras 1moJrymka.
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yucie 32 (PUIBTPANMOHHBIMH PACXOJAMH M TeMmniepaTrypoit ¢uisrpara - 10 15-
20 pa3 B MecCH1L

Ha6monenus 3a XAMHYECKHM COCTABOM MOA3EMHBIX M JPCHAKHEIX BOJ
(MeronoM oT60pa B aHATIM3a XHMMYECKOTO COCTaBa mpod BoApI) mpoBoasaTca 1
pa3 B xeapraa npu nocrosuHoM YBB n exxeMecauHo MpH H3MEHSIOIMXCS OT-
Merkax YBB. Hexoropsie m3 HAOMOOATCTBHAIX CKBAKHH B MOA3EMHBIX CO-
OPY)KCHHSAX BONH3M COJISHOTO IjIacTa (CHCTEMA MOCTOAHHON COJICBOH 3AIATHI)
060pyayOTCs AaTHHKAMU-KOHUCHTpaTomepaMH (puc.I1.6). BusyansHubie Habmo-
JCHUS BO BPEMS CTPOUTENHCTBA MPOH3BOIIIHCH OHOBPEMEHHO C MHCTPYMEH-
TankHBIMH, A B CITy4ae HEOOXOAHMOCTH, - O CHELMANEHBIM mporpammaM. Tax-
K€ BEJMCH HAOMIOACHMUS 32 YPOBHEM U TEMINIEPaTypoii Boasl B 6bedax, Temmepa-
TypOH HAPYXKHOTO BO3QyXa M B KOHTPOJHMPYEMbIX MOA3EMHBIX IIOMEIUCHHIAX, 32
BBIMAJCHUEM aTMOC(EPHBIX 0CAKOR, 32 CEHCMOMPOSBICHUAMHE 1 IP.

O6paborxa HabmOOCHHI BKIIOYANA MOCTPOCHHE TPA(HKOB H3MCHEHUA
BCEX HAOMONAEMBIX MApAMETPOB BO BPEMEHH, NOCTPOSHHE KAPT MBE30~- H THII-
POU30THIC, SMOP JABICHAN, THarpaMM COCTAaBa BOIBI, 4 TAIOKS ITPOU3BOACTBO
PacyeTOB ITPAAMCHTOB IIbE30METPHUECKAX HANIOPOB U FaIUCHUA HANOPA B IPOTH-
BOQHIBTPALMOHHBIX JIEMCHTAX COOpYXeHuH u Ap. [9].

Puc.I1.6. CxeMa ycTpoiicTBa i otGopa rnpod
paccoiia U3 HallOpHOT'o IThe30MeTpa U
YCTaHOBKM JaT4MKa KOHLIEHTpaToMepa

1 - mbezomeTpHUCScKasn TPYOa; 2 - MUKPOTPYOKa,
3 - BOJONPHEMHHK MbE30OMETPA; 4 - MaTUHK
(npeo6GpazoBaTeb) KOHICHTPALHH Paccoiia;

4 - 5 - kabesib K ATYHKY; 6 - TT0/Ia4a KOMIEHCa-
I~ ""' LIMOHHOTO PacCoJia; 7 - CANLHUKOBBIC YIUIOTHEHHS,
J- - IL, & - BeHTH/H CoJIeCTOlHKHe Ha pabouee NaBJeHAE 10
RS peliriidiel| 5 Mlla; 9 - cae npobbl paccona.
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