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YIIK 624.137.034.9+624.131.65:626/627

PeKkoMeH JLalin ABASIOTCA METORHUESCKHEM I10co0HEM MO 0praHu-
3a1UY U ITPOBEIACHUIO JUAarHOCTHYECKOTO KOHTPOJIA 38 TepMOPUILTpa-
ITMOHHBLIM COCTOSHUEM COOPYKEHHUH nmoA3eMHubIX 1 OC W BMeMalomux
3THA COOPYKEHUSA CKAJILHLIX IPYHTOR.

PexoMeHaaliH MOTYT pacCMaTPHUBaTLCS KaK JeTajIi3a1 i METO-
JOB ONIEPATUBHOMN OLIEHKU HaJIC)KHOCTH U O€30IIaCHOCTH dKCILIVaTallk |
noaszeMubix 1'9C, koTopbie pernaMed TUpoBaHbl “IIpaBUilaMy TeXHHYEC-
KOM HKCIJIyaTalUH DJIEKTPHYECKUX CTaHUUK KU ceTel Poccuiickon PDegie-
paluun’’, BKJIOYasA BbIOOp 00LEKTOB M COCTaBa HaOMOACHMH, UX OpraHu-
3A1MI0, UCIO/L30BAHUE KOHTPONLHO-U3MEPUTEILHON aIapaTrypel, a
TAKXE aHAJIU3 U OLICHKY MOJNYYEHHKIX JaHHLIX.

PexoMengauuy ajipecoBAHLI TEXHHUECKOMY IIEPCOHANY, OCYHLIE-
CTBIISIOUIEMY HAJ30P 38 COCTOAHUEM THAPOTEXHUUECKUX COOPYIKEHHM
noasemMubIx '0C.

Pexomennauuu coctanneusl B OAO “BHWUWI uMm. b.E. Benenee-
Ba’’ JOKTOPOM TeXH.Hayk. npod. 2KunenkossiM B.H. ¥ kauauaaramu reoi.-
MHUH. HayK JleoHoBeiM M.IL. u Kpusonorosoit H.O.
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PAO PexoMEeHJALMH 110 JIUATHOCTHYECKOMY I191- 2001
«E32C Poccum» KOHTPOJII0 TEPMO(PWILTP AIMOHHOT O BHWAUT
COCTOSIHUSI coopy:keHHi nofseMHubIx 1'9C MRyorcy
M MaCCHBA BMCUHIAIOMIHMX CKAJILHLIX TTanajr | RITENRKIE

1. OBIIME NOJIOKEHUA

1.1, DKCIuTyarauus IMOA3EMHBIX COOPYKEHUU MHAPOIICKTPOCTAHLINHA (Ma-
LIMHHBIX 33JI0B, TPAHCIIOPTHBIX U JICPUBALIHOHHBLIX TYHHCJICH, KAMEP 3aTBOPOB
M T.I1.), HAXOSIIIMXCA Ha OOJILIION TyOHHE B TOJIIE BOZAOHACHIIICHHBIX MJIH MCP-
3MBIX, B PA3HOU CTCNCHHU JTbAOHACHIIICHHBIX, CKAJbHBIX TPYHTOB, XapaKTCPH3Y-
CTCA PAAOM CICHH(PHYCCKHX 0OCOOCHHOCTCH M, TPEXKIAC BCETO, HCOOXOAUMOCTBIO
IIOCTOSHHOIO HAOMOICHHS 3a TRAPOAUHAMHYECKIM BO3ACHCTBHEM IOTOKA MO/I-
3EMHBIX BOA HA COOPYXKEHMA M BMEIIAOIMH HX I'PYHTOBBIM MACCHB, a TAKXKE 34
H3MCHCHHCM TCMIICPATYPHOIO0 PEXKUMA KOHTPOIUPYEMOU CHCTEMBI COOPYIKE-
HHE - MaccHB. [103TOMYy HATYypHbliC HAOMIOACHHUSA 34 YCIOBHAMH (DOPMHUPOBAHMA
TepMO(DHUIBTPALHOHHEIX NOJICH BOKPYT MOA3EMHBIX COOPYKEHHH THAPOIICKTPO-
CTAHUWHA CACOYCT PAacCMaTPUBAaTh KAK OJHO M3 OCHOBHBIX CPEACTB 0obecneye-
HUS OS30NMACHOCTH UX AKCILTYATAL MU,

1.2. HacTosmue PekoMEHOALMM ABLEOTCA METOAUYECKHM NMMOCOOHEM MO
OpPraHM3alMe U ITPOBCACHHMIO IKCTINIYATALHOHHOIO KOHTPOIA (PHIIBTPALMOHHO-
CY(P(PO3UOHHBIX W TEPMHUYCCKHUX XAPAKTEPUCTHK COCTOSAHUA HOA3EMHBIX COOPY -
xeHu I'OC, pacnonaracMbIx B FOPHBIX BRIPAOOTKAX, H MOTYT PACCMATPHBATh-
CA Kak aomonaHeHue K Pexomengamuam 11 10-83 [1].

Taxo# KOHTPOJIb JOMKEH OCYILECTBIATHCS UL ITOCIEIYIOLIEH ONIEPATHB-
HONM OLICHKH HAACKHOCTH COOPYKECHUY IYTEM OIMPECACTICHHUA COOTBETCTBUA KOH-
TPOJIMPYEMBIX XaPAKTCPHUCTHK COCTOSHUA OTAC/ILHBIX 3JIEMEHTOB COOPYKCHUA H
BMEILIAIOLIEIO MACCUBA X MPOCKTHBIM 3HAYCHUAM, IPU KOTOPBIX MO IMPEABAPHU-
TCJIBHBIM HJIH CKOPPEKTHPOBAHHBIM pPacyeTaM AOJDKHBI O0ECIEeUUBATLCA Ha-
NEKHOCTH COOPYXKEHHS B OC30MACHBIE YCIIOBUA €r0 IKCILIYATALHH.

BHeceHUB YTBEpKJIEHDbI Cpok
OAQO «BHHMUTD PAO «E3C Poccuny BBCJICHUSA B
uM.b.E.Beneneenay nuceMo Ne (02-1-03-4/620 JNeCTBHE
L ot 03.07.98 IV kB. 2001 1,




1.3. TexHUYECKAs OCHALUCHHOCTh KOHTPONBHO-M3MEPHTEILHOH annapa-
Typor{KKA) MOA3EMHBIX COOPYKCHUH, 0 CPABHEHUIO ¢ HA3EMHBIMH, NO/LKHA
OBITH CYIIECTBECHHO BBILUE, [MOCKOJIBKY 3aMEHA IMOBPEXKICHHON anmnaparypbl HIH
Pa3MEIICHUE JOMOHUTEIBHOM CBA3aHbI C OOTBIIHMHE TPYAHOCTAMM HJIH BOOO-
mE HEBO3MOXKHBI B YCAOBIAX NOA3CMHOIC IPOCTpaHcTBa. Kpome 1010, Hajxo
UMETh B BUAY BO3MOXKHOCTb 3HAYUTC/IbHBIX W YACTO HCOMKUIAHHBIX OTKJIOHCHHH
OT NPOTHO3HPYEMOTO NOBEUCHHSA MOPHOTO MAacCHUBa (B OCODCHHOCTH, ITPU CEHC-
MHUYECKUX BO3ACHCTBHAX), A TAKXKE H3MECHEHUE €10 TEPMOHANPLKSHHOIe COCTO-
STHUSL TIPH OTTAUBAHUM WK 3aMep3aHud. [Ipu OrpaHUMCHHOCTH XapaKTEPUCTHK
COCTOSTHHA CHCTEMBI KOHCTPYKUMA - FOPHBIA MACCUB H JAHHBIX 00 U3MCHEHUM
ITHUX XAPAKTEPUCTHK HEBO3MOXXHO pa3padoTarh KAMECTBEHHYH) PACUYCTHYHO
MOZEJIb CHCTEMBI H JOCTOBEPHO IMMPOTHO3UPOBATH €C NOBCACHHUE HA JUTUTCIbHBIN
ICPHOLA.

1.4. Hatypubic HAOMIOACHMA 32 COCTOAHUEM NOA3CMHBIX COOPYKCHUM, 00-
padoTka ¥ uHTEepnpeTauna HHGOPMALMH B BUAE, COIJIACOBAHHOM C IPOCKTHOMH
OPTaHu3aIUCH , 4 TAKKS NCPBHYHBIN aHAIM3 COOPAHHOH HH(OPMALUH TOJDKHEI
BBITIOJIHATBHCS IPYIINON CHECUUAIBHO OOYUYCHHBIX HHIKCHCPHO-TEXHUYECKHUX PAa-
OOTHHKOB THAPOLIEXA SNCKTPOCTAHIIUM.

PernaMeHT HATYPHBIX HAOMOOCHHWH (MO0 OCHOBHBIM €TI0 MO3HUMIM) CIIC-
IYET MIPUBECTH B COOTBETCTBUE C 00OOOIIECHHBIMHU COACPKAIMUMHUCA B TEXHHUYCC-
KOM HACHOPTE 00BEKTA XAPAKTCPHCTHKAMH COOPYKCHHA, KOTOPBIC JODKHBI OT-
PAXKATh THAPOTCONOTHYECKHE, HHKCHEPHO-TEOJIOTHYCCKHE H TEOKPHOJIOTHYCC-
KUE XAPAKTCPUCTHKY MOPHOTO MACCHUBA M KOHCTPYKTUBHBIE OCOOCHHOCTH HAXO-
JAIIETOCS B HEM COOPYKCHUS, BCEC AOMYILICHHBIC BO BPEMA €r0 CTPOHUTEIILCTBA
CYLUECTBECHHBIC OTCTYILJIEHUA OT MPOCKTHBIX PEHICHUU, XapPaKTep M CPOKH Mpo-
PUNAKTHYCCKHX H PCMOHTHBIX PadOT M X PE3yTBTATHBHOCTD.

OTASTHHO B MACHOPTE AOJLKHB OBITH INMPEACTABICHBI MPEACITHFHO AOMYC-
TUMBIE 10 YCIOBHIO O0ECIIEUEHUA HAACKHOCTH COOPYKECHHUS 3HAYCHHUA KOHTPO-
JIUPYEMBIX XapPaKTEPUCTUK (HANPUMEP, BEIMYUHA THAPOCTATHYCCKOIO AABICHUA
Ha o0aenky, 1eOuT QUIETPALMOHHBIX YTCUEK, HHTCHCHBHOCTS BBIMICIAYHBAHUSA
OCTOHA MJTH BMCIIAIOIICH TOPHOH MOPO/Ibl, MAKCHMAITBHBIC HIIH MUHHMAJIBHBIC
TEMICPATYPHI, KPUTHYCCKHE CKOPOCTH MPOMEP3aHUA - POTANBAHUA NOPOJ H T.11. ).



2. KOHKPETHBIE 3AJIAYA KOHTPOJIA TEPMUYECKOIO
1 GUJIBTPAIIMOHHOIO PEXXKHMA CKAJIBHOI'O MACCHABA
M TIOJ3EMHOT'O COOPYKEHUSI

OCHOBHBIMH 3AMAYAMUY HAOMONEHUN 22 TEOMITICCKIM I (PHibTpaLuoH-
HBIM PSKUMAMM CKAJBHOTO MACCHBA, BMCELIAKOLICTO MOA3EMHOE COOPYKEHMCE,
ABJISFOTCA .

ONPCACJICHUE CHIOBOTO BO3ACUCTBHUS MOA3CMHBIX BOJ HA COOPYKEHHUE B
IICJIOM MM ero o0JeiKy, KOTOpas BO MHOTHX CIVUasX MOXKET padoraTts non
OABJICHHEM BOABI BHYTPH TYHHENS (IIAXTHI) M IMMPOTHBOAABICHHEM CHAPYKU. B
CITy4asX, KOTJAA 3Ta PA3HOCTb AABICHUM JCHUCTBYCT B HANIPABJIICHHH OKPY>KAI0-
LIETO CKAJIBHOTO MACCHUBA H ABJISACTCA OMPEACILIIOLICH P pacveTax 00ACIKK Ha
ITPOYHOCTH, BAXKHO B IMPOUECCCE HATYPHBIX HAOMOACHUN YCTAHOBUTH HAHMCHE-
IICE MPOTUBOAABICHUE TIOA3EMHBIX BOJ HA 004Ky,

onpeacieHue 3(PpPEKTUBHOCTH pabOThl Pa3rpy304HOTO ApEHAXa, 00ec-
NEYUBAKOLIETO OTBOA (PUIBTPALMOHHONO MOTOKA BAOB 00ACIKH (CO CTOPOHH!
MACCHBA) U YMCHBIIAKILCTO BCIUYUHY MPOTUBOAABJICHUA. [Ipu 3TOM Cneayer
MMCTh B BHAY BO3MOXKHOCTH YACTHYHOH PA3TPY3KH (DPHIBTPALMOHHOTO TMOTOKA
yepe3 00ACIIKY, HMCIOLIYIO TC MM HHBIC AC(HCKThl (TPEIIHHB], HCOMOHOJIHYCH-
HBIC IIBBI, OTBEPCTHUA UL HEMECHTAWMH M T./.), 4 TAKXKEC BO3MOXXHOCTh CYDICCTBO-
BAHUA THAPABIMUCCKOU CBA3H HCCIECAYEMOro (MMILTPALIHOHHOTO MOTOKA C HC-
TOUYHUKAMH €I0 IMUTAHMSA,

pEruUCTpaLUs U3MCHCHUS AABACHHMA MOA3CMHBIX BOJA IPH 3EMIICTPSICE-
HHAX, OCYILUCCTBIIIEMAA C MOMOLIBLK) MAJIOMHCPUHOHHEIX IpeoOdpa3oBareicH (aar-
YHKOB) THAPOAMHAMHUCCKOTO JABICHUA, PA3MCIIACMEIX B CKAJIbBHOM MACCHBC;

YTOYHCHHE OOLIMX YCJIOBHM (POPMUPOBAHUA (DUIBTPALNMOHHOTO NMOTOKA,
“00TEKAIOIET0” CHAPYXKH MOJ3CMHOE COOPYKCHHE, BKITHOUAA YTOUYHCHUC KOHTY-
POB MUTAHHA U PA3TPY3KH MOTOKA; NOJOXKECHHUE €ro ACNPECCHOHHOM MOBEPXHOC-
TH, PACHPECACIACHHE HANOpa B 001acTH PUIBTpAlMH, OCOOCHHO B 30HAX BOKPYT
COOPY>)KCHHUA, BEJIMYHHY TALICHUS HANOpPa HA NPOTHBO(PUIBTPALUOHHBIX IIPE-
rpagax (IEMEHTALHOHHBIX 3aBCCaX, Aua(parMax) v ApCHAKAX;

ONPEACICHHE DPHUTOKA BOABI B NMOJA3EMHOE COOPY>KEHUE B MPCAYCMOT-
PCHHBIX PETTIAMCHTOM HAOMIOACHUH MECTaxX (HanpuMep, ACONT APESHAKHBIX BOI)
X B MECTaxX HEMPEABUIACHHBIX BOJAOIPOABICHMH, NOPHUYEM COOTBETCTBYHOIIIHC
paboune npoueaypsl JOJDKHBI COMPOBOKIATHCA KOHTPOJIEM 32 BEIHOCOM MH-
HEPAIBHBIX YACTHL ( CBHACTENBCTBYIOINMM O HAIMYUK MEXaHW4YECKoH cyddo-
3HH B MACCUBE) U KOHTPOJIEM XHMH4YECKOTO COCTaBa NPOUITBTPOBABIICHCSA BO/IBI;



ONPCACICHUE TCPMHUECKOTO COCTOAHUA CKAJIBHOIO MACCHBA BOKPYI MOA-
3CMHOTO COOPYKCHHUS B TCHACRUMH B H3MCHCHHH 3TOTO COCTOSHMS (TEMTEpa-
TYPHOTO PSKUMA), HMES, IMPEHKAC BCETrO, B BUAY NEPEMCLIEHUE HYJICBOH H30TEP-
MBI IIPH DPOTANBAHHH MM OPOMEP3aHMU MACCUBA. B onpeacnCHHBIX YCIOBHIIXN,
Korna (Da30oBkIE MEPEXOAbl BOAA - JIEA NPOUCXOAAT HE IIPH HYJICBOH, a4 XapaKrep-
HOM IS 3aCOJIEHHBIX MOPOJ OTPHUATC/IBHON TEMIIEpaType, 0c000€ BHHMAHHC
YACTACTCSI H3MEHCHMIO MOJIOKCHUS H30TSPMBI 3TOH TEMIIEPATYPHI,

KOHTPONE TNCIMHHOOOPA30BAHUSA B MACCHBE M ODJICITKE COOPYKCHHSI.

Ha oCHOBE mOAyUEHHUs HAHHBIX OCYLICCTB/CTCA ONEPATUBHAS Pa3pa-
OOTKA OPraHU3aHOHHO-TEXHUYECKUX MEPOPHUATHH 10 YCTPAHCHUIO WJIN JIOKA-
TU3AUMH HEOTATONMPUATHBIX /1M COCTOAHUS MACCHBA U COOPY>KEHHA (PUIIBTPA-
UOHHBIX U TCPMHUYCCKHX MPOUECCOB.

3. PEIJIAMEHT ITPOBEJEHU S HABJFOAEHMU 3A TEPMUYECKHUM
1 ®NIBTPAITMOHHBIM PEXUMOM MACCHUBA U MTOJA3EMHOI'O
COOPYKXEHUSA

3.1. CoCcTaB M pPErIaMEHT MPOBCACHHUA TCPMOPUIETPALIHOHHBIX HAOIIO-
OCHUN ONPEACIICTCA MPOCKTHOM OPTaHM3auMcH B MPOLECCE MPOCKTUPOBAHUS
KOHKPETHOINO NOA3EMHOIC COOPYKEHUA, B nOCHeayromeM, BO BPEM CTPOHTEIID-
CTBA U B HAYAJIC AKCILTYaTALUH, PETNIAMEHT HAOFOACHUH JOJDKCH YTOYHATLCA HA
OCHOBC BBIIAHHBIX CICIUAIM3HPOBAHHON HAYYHO-UCCICAOBATEIBCKOU OPTaHH-
3alMEN PEKOMEHAANMY, NPH COCTABICHHMH KOTOPBIX, KAK MPaBUIO, YYUTBIBA-
IOTCS 00J1eC JOCTOBEPHBIC JAHHBIC O TEMIICPATYPHOM PEXKUME, TeOPUNBTPALHU-
OHHBIX CBOHMCTBAX MACCHBA IMOPOJ U €I0 MOBEACHHH B IIPOLICCCE MPOXOAKH IOp-
HO¥M BBIPAOOTKH, a TAKKE MO MEPE HAKOIUICHUA NMEPBHYHONH HHGPOpMANMH IO
KHA.

3.2. Kaxapnii nukia HAOMOACHHH AQJDKCH OBITh MPEACAbHO CKATBIM I10
BPECMCHH M IUIAHUPOBATBCA TAKHUM 00pa3oM, YTOOb! B PE3ylbTATe TMOJYYHTH
(POHOBBIC H IKCTPEMATIBHBIC SHAUCHUA KOHTPOJIRPYCMBIX XaPAKTEPUCTHK TCPMO-
QUNBTPALMOHHOIO COCTOSIHUA MACCHBA H COOPYKECHHA.

Bcc nepBHYHBIE CBEACHUS O XaPAKTEPUCTUHRAX CNEAYCT JOKYMEHTHPOBATD
B )KYDHANE HAOMOACHEH. D HaCIHOCTH, B JOKVMCHTANIN BOJONDOABICHUHT 107T-
>KHBI OBITh OTPAXKEHBI MECTA BBIXOAOB U PACXOJbI MPHTEKAIONIMX B BHIPAOOTKY
MOA3EMHEBIX BO/.

HabrogeHus 3a H3MEHCHHCM TEMIICPATYP TPYHTOB PEKOMEHAYETCSA TPO-
BOJAUTH SKCMCCAYHO N0 CTa0WAM3aluy OTTafABIINX 30H B MACCHBE, BMEIIAI0-



M NOJA3EMHBIC COOPY>KEHHS, 34 (DHIIBTPALHMEH - BU3YAJIBHO - HE pexXe | pasa B
HEACIHO,~ C U3MEPECHHUEM JIABJIEHUH BOJBI B MACCHBE - HE Peke 1 pa3a B MECAll, C
U3MCPCHHAMH JABJICHUY M PACXOJ0B M OLICHKOHW COCTOSAHHS COOPY)KCHHSA - HE
pexke 1 pasa B Tpu Mecsua.

bosee noapoOHBIC CBEACHHSA O PCKOMCHAYEMBIX COCTABE M CPENCTRAX
(UIbTPALHOHHKIX HAOoACHHH coaepkarca B P 34.20.501-95 2]

4. OCHOBHBIE IIPMHIIAIILI PASMEIIEHUSA 1 KOHCTPYKTUBHBIE
OCOBEHHOCTH KHA B ITOJ3EMHBIX COOPYKEHMAX
1 BMEIAKOIIX CKAJIBHBIX MACCHBAX

4,1. OCHamEHUE KOHTPOJIBHO-U3MEPUTCIILHON annaparypoud CKaJbHOro
MACCHBA M HAXOLUEIOCA B HEM IOA3EMHOIO COOPYXKCHMS JO/DKHO OIPEAE-
NIATHCHA HA 3ABEPLUIAKOLIHX CTAAUAX MPOCKTHUPOBAHMS, HCXOASA H3 KOHKPECTHBIX
3a4a4 HATYPHBIX HAOmoAcHUN 34 (UIBTPALMOHHBIM, THAPOXUMHYCCKHM H
TEMIICPATYPHBIM PCKUMAMH MACCHBA H C YYETOM HHKCHECPHO-TCOIOIHYCCKHX
YCIIOBHH B MECTE PACIIONIOKEHHUS COOPYKCHUAL.

B cnyuae, ecinu undopmaumst, nojiyyaeMas B MpPOUCCCe TAKHX HAOMoAC-
HUH, OKA3BIBACTCI HEOOCTATOUYHOM AJIA JOCTOBEPHOH OLEHKH HAIECHKHOCTH 3KC-
OIYAaTHPYEMOTO COOPYKEHHS, HEOOX0AUMO ( M0 COrIACOBAHMIO C IMTPOCKTHOH HJIH
HAY4YHO-UCCICAOBATCILCKOH OPraHU3aIHeH) KOMIJICKC YCTAHOBICHHOM KA 10-
MOJTHUTHh COOTBCTCTBYHOILUMH M3MCPHUTCIIBHBIMU H PETHCTPUPYIOLIUMU YCTPOU-
CTBaMH, NHOO (C MOMOIUBK) HCCACAOBATCIBCKOH OPraHM3AlLMM) H3BICKATh BO3-
MOYKHOCTb YTOUHEHM XAPAKTCPUCTUK TEPMOGHMIBTPAUHMOHHBIX MOJICH METOAA-
MH HX MOACTHPOBAHUSI.

4.2. OcHoBHas yacth KHMA, npeaycMOTpeHHAA NPOrpaMMOM HATYPHBIX
HAaOMIONCHMH, AO/DKHA pasMelaTbCa B HAOMOAATCIBHBIX CTBOPAX HMJIM BEPTH-
KAJbHBIX H3MEPHUTCHbHBIX ceueHuaX (BHC), pacrmonokeHHBIX HA PACCTOSHHH
25-50 M apyr ot apyra. KonuyectBo u cocras KHMA B kaxxaoM CeYEHUM 3aBHCHT
OT KJIACCA COOPY)KCHHHM, UX KOHCTPYKLMH, THAPOICOJIOTHYECCKUX, TEOKPHOJIOTH-
YECKUX YCJIOBUM M Apyrux paxropos. OO0muM npuHUMnoM pasmemecHus KHMA
JABIACTCA 0OCCICUCHHUE HAACKHOCTH €€ PaOOTHI U COXPAHHOCTH, YTO, KAK MMPABH-
10, JOCTUTACTCA CC PACIIONIOKEHUEM H YCTAHOBKOM B MOTEPHAX, TAJICPEsIX, Iax-
Tax, HUIMAaxX U APYTrHX MECTax.

OO6opynoBaHHE NMBE30METPOB B CKAMBHBIX IOPOAAX OCYIIECTBIACTCA C
OMOIIBI) OIMHKOBAHHBIX HJIU MOKPBITHIX AHTHKOPPO3HMHHOW MACTHKOH raso-
BBIX TPYO auamerpoM 50-75 MM C YIUIOTHECHHEM 3aTPyOHOTO NMPOCTPAHCTBA. B
npeaenax BOAONMPUEMHOM (paboueil) 4acTu mee3oMerpa TpyOsl nepGopupyror-
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ca. Jlnma u3MEepeHHs HAMOPOB HA PA3HBIX TIYOHMHAX MOXKHO 000pPy0BATH TEJIC-
CKOTTHYCCKHUE MBbC30METPSL, H30/AUUS MUIBFTPOB KOTOPBIX JOCTHIAETCA C [TOMO-
MBI TAMIOHAXKA 3aTPyOHOTrO mpocTpancTBa. Kakaas cexuus cooOmAacTes C
NMOBEPXHOCTBIO NMOCPSACTBOM OTACIBHOM KOJIOHHBI TPYO.

ITpu BO3MOXKHOCTH CyPHO3IUH 3ATTOTHUTCIIA TPCIIUH HIIM KAPCTOBBIX HO-
JOCTEH B MACCHBE B MPEAIIOIAracMbIX MecTrax Cy(p(po3un HEoOXO0AUMO pa3mc-
aTh BAOMOAATCNBHBIC CKBAXKHHBI, OOOPYIOBAHHEIC FIYOOKMMM OTCTOMHHKA-
MH H CIICHHAILHO noAo0paHusMK humsTpaMu, Uepe3 KOTOPHIE MOTYT CBOOOAHO
MPOXOAWTH BBIMBIBACMBIC YACTHIUBI 3AMOJIHUTEIIA.

B OTACHBHBIX ClIy4yasXx TaKHe
CKBAXKUHBI UEIECO00pa3HO TaKKe 000-

PYAOBATh JCKTPHYSCKUMH Ipeodpaszo- |
BATENAMH (JATYMKAMH) HHTEHCHBHOC- 4
TH cypdosun - cyddosmomerpamn, TR DA

KOHCTPYKIMH KOTOPBIX pa3pabOTaHBI B
nadopaTopun (PUIETPALMOHHBIX HCCIIE-
nosanuii OAO “BHMMI” um. B.E. Be- X
neHeena’ [3].

4 HabmoaeHMM 3a TEPMOCTpa-
TAQPUUIUPOBAHHBIMY (PUIIETPAUMOHHBIMH
NMOTOKAMM  00CaAHBIC TPYOBI CKBAXKMH
PSKOMEHAYETCSA 000PyAOBATH MOIEPEU-
HEIMM IIEPETOPOIKAMH - AMadparMamMy,
BBHINOJIHEHHBIMM B BUAC ACTICCTKOB (CEK-
TOPOB) U3 3JACTHYHOIO MATEPHAJIA, Ha-
TPUMED, PE3UHBI. JTH NCPETOPOAKH YK-
PCILICHBI HA PA3’KMMHBIX KOJIBLAX BHYT-
pu HAOMIOOATEIPHOH CKBAXKHHBI (CM.
PHUCYHOK) A/ NPEIOTBPAIICHUA KOHBEK-
TUBHOTO NEPEMEMMBAHNA HAXOIAILCHCS
B HEH BOOBIL, ITPH KOTOPOM HE obecneyn-
BACTCS COOTBETCTBHC MCXIY TEMIIEPa-

TYPOH CHAPY>XH M BHYTPH CKBOKUHBI B )

1OMKAX e¢ maMencHus. Takoe ofycrpoii- CXeMa 00YCTPOHCTBA HAO/LIOAATEIBHBIX

CKBAXHWH SJIaACTHYHBIMHA JIC1ICCTROBDLI MY
IMagparMaMu U1 TepMoKapoTaxa

N e e W ETTT A SRR R TY W

CTBO HAOMIOAATEILHLIX CKBAKUH OBLIO
npu3HARC u300pereHuem (41

HanopHsie mbe30METPBI JOKHEI
1 - obcamias Tpyba CKBAKUNILL, 2 - HIACTHUHbIE

o00pyaoBaTECA  3AIIHTHHIMH  OIOJIOB-
o AHapparmol, 3 - pa3KHMHOE KOJibIO, Ha KOTOPOM
KaMH C OTBOAOM (TpyOOH JHaAMETPOM KpenuTCs nuacdparma.
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12 MM), HA KOTOPOM MOHTHPYETCA MAHOMETP Wi nbe3oauHaMoMeTp (111C), u
YCTAHABJIMBAIOTCS KPaHbl AJIs1 OTKIHOUCHMA MAHOMETPA, H3MEPEHMA pacxoaa M
TeMIepaTyphl BoAbL, 0TOOpa mpod HA AaHAMM3 U T.I. Temneparypa BOABI MOXKET
M3MEPATEHCS TAKOKS B be3oMeTpax tenerepmomerpamu, [1ITC u ap. Takasa xon-
CTPYKUHMS IMO3BOJIACT HCIIONL30BATh MBE3OMETP KaK B OS3HATIOPHOM PEKUME (B
MyCKOBOH MEPHOA SKCIUIYaTALHH COOPYKCHHH), TAK M B HANOPHOM ( B IEPHON
JAIbHEHIIICH SKCIUTYaTAUMH HPH PACHETHBIX NAPAMETPAX), a TAKKE AL JHUC-
TAHIIHOHHOTO M3MCPCHHUS MMPH ABTOMATU3ALHMUA HAOHOACHH.

4.3. U3MepeHHS PACX0A0B (PHIBTPAUNHA B OTAC/IBHBIX 30HAX BMEIIAIOMIC-
I'c CKaJIbHOTO MACCHBA, PACXOJ0B APCHAKHBIX CHCTEM, IPOTCUYEK 4YEPE3 HEMJIOT-
HOCTH H TPCHIUHBI B 00IC/IKE MOA3CMHBIX NMOMEILICHHH 1 OOIIMX BOAOMPUTOKOB B
OTACHBHBIC HaCTH NMOA3EMHOTO KOMILICKCA MOTYT IMPOM3BOAUTHCS PA3THYHLIMHU
CPCACTBAMH, OMMCAHHBLIMHU HIDKE B 11.5.0 M pasMElacMBbIMH B BOJOOTBOJAHBIX,
OPCHAKHBIX, MOAXOAHBIX IUTOJBHAX, BOAOCOOPHBIX KAHABKAX MOA3EMHBIX IIO-
MEUIEHUH, BOJAOOTBOASIIHX JIOTKAX HACOCHBIX OTKAYKH APCHAYKHBIX BOIA W T.II.

4.4. JIns HaOmoAcHUS 32 CHJIOBBIM BO3ACHCTBHEM IOA3EMHBIX BO/ HA
OCTOHHBIC O0ACIKHU NMOA3EMHBIX BHIPAOOTOK CIACAYET MCMOIb30BATH 3AKJIAAHBIC
npe3oauHaMomeTpudeckue gatyukd (JUJC, JIJCII), pazMemaeMbic HA CTa UM
CTPOMTEILCTBA HA HAMOOJICE OTBETCTBECHHBIX YYACTKAX, a TAKXKE KOPOTKHE 3200-
TALOBOYHBIC TLE30METPLI, 000PYA0BAHHBLIE MAHOMETPAMH MIIH TIpeobpasosare-
JIIMUA JABJICHUS (CTPYHHBIMHM, PE3UCTUBHBIMH). TaKHE KOPOTKHUE NMbE30OMETPHI
MOTYT OBITh MPOWACHBI C IIATOM 3-5 M MEXKAY OCHOBHBIMH CTBOPAMHM H BKJTFOUC-
Hbl B COCTAB HAOMOAATCIBHON CETH, YTO PE3KO MOBBICHT PA3pPeIIAOIIYIO CIIO-
COOHOCTb H3MCPHTCIbHOH CHCTCMBI.

4.5. HabmoneHus 3a TeMneparypaMu Mep3JIblX, IPOMEpP3arouIux, Npo-
TAUBAXOIMX 30H MACCUBA, BMELUAIOLLETO MOA3EMHBIC COOPYKCHUS, PEKOMCHY -
€TCsA BECTH C HCHOJIb30BAHMEM CKBAXKMH, LIIYPOB, 0OOPYAOBAHHBIX I'C€PMCTHY-
HBIM CTAKAHOM 00CAaAHBIX TPYO U3 MAJIOTEIJIONMPOBOAHBIX MATEPHANOB (MIACT-
MACC, MOJIMypeTaHa u ap.). Bo u3bexanue CylmeCTBEHHOTO BIUAHUA KOHBCKIIUH
BO3AyXa HA MNOKA3aHUS TCPMOAATUMKOB CKBAKHUHA 34KPBHIBACTCS NJIOTHOM
mpoOKoi (0OBMMHO METAJINTHUCCKOM, 3aBHHUMBAIOILCHCA), A MO JJIMHE CKBAKUHEI
YCTPAUBACTCA HECKOJBKO 3J3CTHYHBIX MEPErOPOAOK, NEPCKPHIBAOIIHX 00Ca-
HYI0 TpyOy, 1ubO0 NOCje NOMEIMECHUS B TPYOy TEPMOJATYMKOB OHA 3aNOIHICTCS
CYXHM IICCKOM, OBICTPOTBCPACIOIIMMHE NECHAMHU U Ap. B Ka4yeCTBC TEPMOIATUH-
KOB PECKOMCHAYCTCS HCMOJB30BATH 3AKJIAAHBIE “TUPUIHABL TEICTCPMOMETPOB
(ITTC n op.), 3ACKTPOTEPMOMETPOB CONMPOTHBICHMSA, TEPMOTPAHIUCTOPOB H TEP-
MOPE3UCTOPOB, IPOIICALINX ~ PESKUM 3aKATMBAHHA , NPSABAPUTEIILHO OTIpa-
AYHPOBAHHBIX B AHATIA30HC MPOTHOZUPYEMBIX TEMIEPATYP C YCTOMUMBEIMH BO
BPEMCHM TAPHUPOBOYHLIMH KOdpmuuenraMu [5]. Ilpu pasMemeHnu TepMOorup-
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JISTHA, B BOCCTAXOUIUE BLIPAOOTKH (B CBOAAX, CTCHAX MOA3EMHBIX COOPYKCHHH)
OHU MOHTHUPYIOTCH HA KECTKOM CTCPKHE, MOITANMHO HAPAIIHBACMOM NPH BHC-

OPCHHH B CKBAKUHY, LIIYP.

5. KOHTPOJIhHO-UBMEPUTEJIbHAS AITITAPATYPA (KUA),
NUCIIOJIB3YEMASA JJIS1 HATYPHBIX HABJIIOAEHUN
3A TEPMUYECKHUM U ®UJIBTPAITMOHHBIM COCTOAHUEM
ITONREMHBIX COOPYXEHHH U CKAJBHBIX MACCHBOB

S.1. KOHTPOIBHO-U3MEPUTEIBHAS ANINIAPATYPA, TPUMECHAEMAs! IPH HATYP-
HbIX HAOMHOACHHUAX 34 TEPMHUYECCKUM U QHUIBTPALMOHHBIM PEKUMOM CKAJIBHBIX
MACCHUBOB HA YYACTKAX 3KCIIYATHPYEMBIX MOA3EMHEBIX COOPYKEHHH, MO CBOEMY
OCHOBHOMY HA3HAYCHUIO MOAPA3JAC/ACTCA HA TPy rpynmbl. K nepeou rpymnme
OTHOCATCS NMPeoOpa30BaATEIU, MBE3OMCTPHI H YCTPOHCTRA, ABISIONHUECA UCTOY-
HUKAMM HH(OPMALHH H YCTAHABIHBACMBIC B KOHTPOJUPYEMBIX 30HAX ([TEPBHY-
Hast KMA). I1o cBOMM 3KCITyaTalHOHHBIM CBOUCTBAM nepBudHas KHMA aenurcs
HA BPEMCHHYIO, YCTAHABIHBAEMYIC 0€3 BO3MOKHOCTH 3aMEHBI, CO CPOKOM CITY>KOBI
HC Oonee 10-15 nerT, ¥ NONTOBPEMEHHYIO, HMCHOIIYIO CPOK CIY>»KObl, CONIOCTABH-
MBIH CO CPOKOM JKCIUIyaTauUu COOPYKCHUH, HJIM YCTAHABIMBACMYH) C BO3-
MO>KHOCTBI) PEMOHTA MJIM 3aMEHBI IIPH BBIXOAC €€ U3 ¢Tpod. K BpeMeHHO# niep-
ByyHOU KA OTHOCATCA npeoOpa3oBaTeny JABJCHUS CTPYHHBIC C MOPUCTOH
Hacagkou (IIJCII) m npeobpasosarenu temneparypst crpyHHsic (11TC), Tep-
MOPE3HUCTOPBI, TEPMOTPAH3HUCTOPLI U Ap. JdonroBpemennon neppuynon KHMA
ABJIXOTCA BCE BHABI MTEC30METPOB: omyCkHble Oe3HanopHsie (110b), omyCkubIe
HanopHbie (IIOH), asyxrpyonsie (JII), 3axknaansie (I13), xoHTakrHeie (I11K),
BCEC CPEACTBA U3MCPCHUA PACXONA0B, A TAKXKE NMPeo0pa3oBaTe/ii CTPYHHBIE, YC-
TAHOBKA KOTOPBIX IMPEAYCMATPHBAET UX 3AMCHY B NEPUO IKCILUTYATALUH.

Ko BTOpPOH rpynne OTHOCATCA U3MEPHUTENBHBIC YCTPOUCTBA, BBINOIHSIIO-
[UE MPOMEKYTOUHBIE (DYHKLUHAH, KOMMYTAUHOHHBIC IHUTHI, HACOCHBIC YCTAHOB-
KH.

K TpeTheH rpynme OTHOCATCSA CTALUMOHAPHBIC U MEPEHOCHBIE MPUOOPEL,
HCOOXOAUMBIC I NPOM3BOACTBA U3MEPCHUN (BropmuHas KHMA). MaHOMETpBEI.
YPOBHEMEPHBI (MEXAHHUCCKHUE, INCKTPHUCCKHE, THEBMATHUCCKHE, AKYCTUUECCKHE ),
MOCTBI JIEXTPOCOHPOTHRICHUE TN R-333 H MOOCPHU3UPOBAHHBIC AHAJIOTH,
nepuoaoMepsl M(poBeie noprarusHbic (ITLI]), pacxogoMepsl, IMATI-MACHI-
TAOLL, TEPMOMETNBI U TPVIAs annaparypa.

Armmaparypa J40mKHA ObITE pA0OTOCTIOCODHOI B OONBIIIOM UAMA30HE H3-
MeHEHUA TeMueparvp ( or -40 1o +40°C), mpH BO3AENCTBHH PC3KHX NEPENAI0B
TEMIICPATYPHI (TEPMOYIAP) U JABJICHUSA, MBHIJICBIATOHCIIPOHHIIACMON H PACCYH-
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TAHHOHM HA JIUTEIBHBIH CPOK PabOTH! B arpeCCUBHBIX Cpeaax (Hampumep, comne-
HBIX BOJAX H PACCOIax).

5.2. TepMOMETPHUECKHE MPHUOOPLI, MPUMEHAEMBIE TPH HAOIOACHUAX, TIO
MPUHIHITY ASHCTBHA NOAPA3ACIIIIOTCA HA PTYTHBIC U JJIEKTPHYCCKHUE, 4 0 CNO-
co0y HCIOIb30BaHUA MOTYT OBITH CTAMOHAPHBIC (TTOCTOSIHHBIC) MK MIEPEHOC-
HBIC (ICPHOAUYCCKU OITYCKATHCA B CKBAXKHHBI).

U3 pTyTHBIX TEPMOMETPOB HCIIONBL3YHOTCS

MPOCTHIC (U1 UCTOYHHKOB), TMOKA3aHHA KOTOPHIX CHUMAKOTCA O€3 u3-
BJICUCHHS TCPMOMETPA U3 BOIFI;

crieyanbHele (A9 3yMN()OB U CKBAXKMH), COXPAHAIONIUEC ITOKA3AHUS B
TCUCHHUE HEKOTOPOr0 BPEMCHH MOCHE H3BJICUCHHUS M3 BOIBI.

K cneuuaabHbIM TEPMOMETPAM OTHOCSTCS. MAKCHMAIBHBIC H MHHHMAJIb-
HBIC ((PUKCHPYIOIIME HAMBBLICHIYIO MM HAMHU3MIVIO TEMICPATYPY), JICHUBBIC (C
YBEJIMYCHHBIM PTYTHBIM IIAPUKOM HIH TEIUIOM30JASUMEH W3 PES3HHBI, NPOOKH,
BOMJIOKA H T.I.), 4YCPHNATEABHLIC ( C IIAPHKOM B OTKPBLITOM COCYAE, 3ANOJIHAIO-
LIEMCS BOOOH) M OPYTHUE.

5.3. OOBIYHBIC PTYTHBIC TEPMOMETPHI OOCCICYHBAKOT H3MEPCHHUE TCM-
neparypsl BoAbl ¢ TOUHOCTRIO 0,5 - 1,0°C. bojice npeanouYTUTEIBHBI CPOYHBIE
TepMOMETPBI (Mapku TM-10, nOYBEHHO-TTYOMHHBIE, POAHUKOBLIC) C PA3HUIICH
B orcycrax -0,02°C, 4T0 JOCTHUTAETCS MCIONAb30BAHUEM ONTHUYECKON HACAOKH
H obecrneynuBaeT TOUHOCTb H3MEPEHUs teMnepaTtypel -0,1°C.

OCHOBHBIMH HEOCTATKAMH PTYTHBIX TEPMOMETPOB ABJIAIOTCA:

HEBO3MOKHOCTD JHCTAHIIHOHHOTO U3MCPEHHSA,

HCOOXOAUMOCTD 3a/ICHUBIMBAHUSA A1 COXPAHEHUA NMOKA3ATE/ICH HA BPE-
M U3BJICUCHHS U3 CKBAXKUHBI,

YACTHIC MOBPECKACHUA ITPU padOTE ¢ HUMH,

HEBBICOKAS TOUHOCTH 601€€ YIOOHBIX B 0OpAIICHUM U BBICOKAA CTOMMOCTD
BBICOKOTOYHBIX TEPMOMETPOB;

HCOOXOAUMOCTD IKCIICPUMECHTAILHOIO ONPEACACHUA BPEMEHU BBIACPXK-
KH, 110 HCTCHCHHHU KOTOPOTO MOKA3AHHA TEPMOMETPA HE H3MEHAKOTCS.

1 mpegoxpaHeHust PTYTHBIX TEPMOMETPOB OT MOBPCKIACHHA HCIOIB3Y -
IOTCSl CTAHAAPTHHIC 3AMTHBIE THIIE3EI OT-1, rHIb3bI-HAKOHEYHUKH, CTAKAHEI H
Ip.

S.4. DICKTPOTEPMOMETPBI, MPUMECHACMBIC IPU HAOMOACHHUAX, MO MPHH-
LTy JEHUCTBUA SABJLAXOTCA TEPMOPEIUCTOPAMH, MO3BOJLSIHOIUMMH BHIIIOTHATE JH-
CTAHIMOHHOC M3MEPeHUE TeMnepatyp. OOBMHO HCIIQIL3YIOTCA TEPMOPE3HUCTO-
psr Mapoxk MMT, KMT u ap. ¢ mocrom MO-62 ¢ x1accoM TOUHOCTH > 0,2
TepMUCTOPHBIE JATYNKH MPAKTHYCCKH OC3BIHEPUHUOHHEI, BBICOKO YyBCTBHTETh-
HBI H TIO3BOJIAXOT U3MEPATH TeMOEPATypy ¢ TOYHOCTBIO 10 0,1°C. g uzmepe-
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HHUH B CKBAYKHHAX TEPMOMETPHI COOHPAKOTCA B CBA3KH MITH “KOCBI (HE DOJICE 5-
M PTYTHBIX B CBA3KE W JHOOOC YMCIO ANCKTPUYECKHX TEPMOMETPOB B  OJTHOH
“xoce”). Takas “"xoca” MOXET HCHOJB30BATLCA AJI NEPUOAUUECKOrO TCPMOKA-
POTaKA CKBAXKHH H YCTAHABNIMBACTCSA B CKBAXKHMHC /15 TOCTOAHHBIX HAOIIOAE-
HUU.

Bce TEpMOMETPBI AOJHKHBI PETYISIPHO MPOBEPATLCA (HE peike OJHOTO pasa
B IO/ M NOCJIE FO0Oro peMoHTa). [l MpOBEPKH U TAPUPOBKH TEPMOMETPHUCC-
KWUX IPHOOPOB PEKOMEHIAYETCH MPHMEHATH 00PA3L0BbIC PABHOACICHHBIC TEPMO-
MeTpel Mapkn TP ¢ uenou aencuHma 0,01-0,05°C. OOuue npaBuiia noaAroToB-
KJ U3MEPHUTEJILHOHU AIIIAPATYPbl H NPOHU3BOJACTBA H3MEPEHHH H3JIOKCHB! B PYKO-
BOACTBAX, HAIPHUMED [S], U ApyruX HCTOYHHKAX [7].

3.5. g onpeacneHust HanopoB NOA3EMHOIO NOTOKA B CKAJILHOM MACCH-
BC HCIOJIL3YIOTCA BCE BHABI MLE3OMETPOB, 4 TAKKE CTPYHHBIE H PE3HUCTUBHBIE
nmpcoOpa30BaTeId (JaTYMKK) AaBicHus. KaXkaplid H3 yCTAHOBICHHBIX MPHOOPOR
KOHTPOJIMPYET NBE3OMCTPHUYCCKUE VPOBHH B ONPEACICHHOM 30HE CKAJIBHOIO
MACCHBA (HAMPUMEP, HA NOAXOAC (PUIBTPALMOHHOIO IMOTOKA K LEMCHTAUMOH-
HOH HJIM JPCHAXKHOH 3aBECE, HEITOCPEACTBEHHO NEPEA 3aBECOH, JANEE - 3a HEXO,
nepea (PpOHTOM OOAE/IKH MIOA3EMHOTO TOMEIICHMA ). B HANOPHBIX NMBE3OMETPAX
CTPYHHBIH aar4yuk AasieHusa tuna [1J1C ycraHaBnuBacTcs B OrojIoBKE, a B 0€3-
HanopHOM - [1J1CI1 noaBemmBacTCs HA NCKTPOKABENE BHYTPH BOAONPHUECMHU-
KA.

5.6. 11 u3MEpeHUA pacxoa0B NPHUTOKA NOJA3EMHBIX BOJA B TMOI3CMHBIC
COOPY>KEHHMSA, a TaKKe AJIA OLUCHKH PacxoaoB (PUIBTPALMH B PA3HBIX 30HAX
BMCHIAIOMICTO CKAJIBHOTO MACCHBA, PCKOMCHJIYCTCS HCIHONL30BATH PA3THYHEIC
METOIBI. K3MmepeHue pacxoaoB (PUABTPALMH MOXKHO BBIMIOJHATH B HANOPHBIX
MbC30METPAX, APCHAXKHBIX CKBAXKHHAX, POAHUKAX, HA BOAOCIMBAX JAPCHAXK-
HBIX BBIPAOOTOK H BOJAOOTBOIAIINX CHCTEM.

Pacxoas! BOAKI, H3IHUBAOLICHCS U3 HAMOPHBIX MBE3OMETPOB, MOTYT HU3-
MEPATBCA OOBEMHBIM CITOCOOOM (C HCMIOIB30BAHHEM MCPHBIX COCYAOB), H3MEPE-
HUE ACOUTOB POHTAHUPYHOUIUX CKBAXKHH C BEPTUKAJIBHO BEIOMBAKOIICHCS CTPY-
€l MOXKET ITPOU3BOAUTHLCA NMYTEM M3MEPCHUS BHICOTHI (DOHTAHA U OTBICKAHUS 3HA-
YCHUU PACX04a 0 COOTBETCTBYHOIIHM TAOJIHLAM 11 ONMPECACICHHOTO AUAMETPA
TpyD. M3MepsaTes pacxoast ckBaxud ¢ ASOUTOM 00J1e¢ 5-10 J1/C MOXKHO TAXOKE ©
[IOMOLIBIO OMYCKAEMBIX B CKBAXKHHY MHKPOBEPTYIICK MU MNOCPEACTBOM pa3-
JIMYHBIX CIICITHATBHBIX BOAOMEPHbIX YCTPOUCTB [IPH BbIXOAE BOAbl U3 CKBAKUHbI
B BOAZOCOOPHEIA JIOTOK, xoaoacu, Tpydomposoa. IIpu pacxomax Oonee 10 n/c B
NOTKAX LEIECO0DPA3HO UCNOIb30BATE MEPHBIC BOAOCTHBEI (TPATICLICHAAILHBIE,
NPSAMOYTOJIBHEIC, TPEYToJIbHBIE). LIt ONpeacneHus pacxoa0B HEOOIBIIUNX MNO-
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TOKOB BOABI MOSKHO IMMPHMCHSATH IMOIUIABKOBBIM METO, JJIS 00ICE KPYIIHBIX - Pas-
JIMYHBIC THAPOMETPHUCCKUE BEPTYIIKY U APYTHE BOJOCUETUHKH.

Pacxoasl rOpU30HTANIBHBIX JIPCHAKEH, 4 TAKOKE BOAOOTBOJHBIX, MOIXOM -
HBLIX, TPAHCHOPTHHIX K AP. IUTONCH U3MEPMIOTCS, KAK MPABUIIO, ¢ TIOMOIIBIO MEP-
HBIX BOJINCTHROR, VCTAHARTURACMEIY B CTICHMARLHEIX KONOKLAX HAG BOLOBbDI-
nyckax. IiemecoodpasHo NPUMEHATH CTAHAAPTHLIC HE3ATOMICHHBIC BOJOCIHBEI
C TOHKOUM BePTHKAJIBHONW CTEHKOM (YunonerTH, baseHa - O, ToMCOHA).

KOHCTPYKUHH H MECTOANKA U3MECPCHUU HA BOJOC/IMBAX ONMMHCAHbLI B COOT-
BETCTBYIOMIUX PYKOBOJACTBAX [6]. B OTACHBHBIX ChyyasixX HpeacTaBiIsAeTCs yaoo-
HBEIM H3MEPATE PAcXold MEPCHOCHOU BOAOCIMBHOU PAMKOM HMIIH IO MCTCUCHUIO
BOABI YEPC3 KPYTIBIC MU KBAAPATHBIC OTBEPCTUSN B CTEHKE, NENEeTODAXKUBAKO-
IICH BOJOOTBOAHYIO KAHABKY (JIOTOK).

Ecau OTBOJA BOAB! OCYIUSCTBISCTCH HE MO NOTKY, a MO TPyOOmpPOBOAY, TO
IJISE BK3MECPEHHUSA HEOOIBLIUX APCHAXKHBIX PACXOA0B MOXXHO HCIIOIb30BaTh CIIC-
[UATIBHBIC NPO3PAYHBIC BCTABKH H ONPEACIATH CKOPOCTbL MOTOKA MO JAHHBIM
HAOIOACHHUH 34 MMPOXOXKACHHEM BBOJAUMOTO B BOIY KpacHTe 1. MOKHO TaxoKe
[PUMEHATH CHELHAJIBHO YCTAHOBJICHHBIC AuadparMel, 0o6opyroBaHHbIC U de-
PEHUMATIBHBIMU MAHOMETPAMH H CAMONUIUYIUMMM IPHOOpPAMH, H BOAOMEDPHI C
BEprymkaMu, Tuna BB uim ap.

Haubonee npakTUu4HbIMHA CREAYET CUUTATH ACKTPOMATHHTHLIE PACXO-
aoMmepel THna MP-51, uMeromue BBIXOA NOCTOSIHHOTO TOKA 10 5 MA (CooTBer-
CTBYIOIIMI MTHOBCHHOMY Pacx0oay BOAB) U 00CCHCHHBAIONINEG MCIIONB30BAHHE
aHAJIOTOBBIX MNPHOOPOB [0OCYZAPCTBEHHOM CHCTEMBI CPCACTB aBTOMATH3AIHH,
CTAHAAPTHBLIX CAMOMHINYILUX MHTHAMNCPMETPOB H NOTEHIIHOMETPOB IMOCTO-
saHOoT0 ToKa KC 2, KC 4 u ap.

[t onpeneneHus CyMMapHOro 00BEMHOI0 KOJIMYECTBA KHAKOCTH Pac-
XOAOMEDP MOXET MOCTABAATHCA B KOMILACKTE ¢ HHTerparopoM C-1M umu C-1AM.
Knacc TouHocTH pacxoaoMepa no TokoBoMy Beixoay 1,0. [Iuranme ocymecTsis-
CTCA OT CeTH mepeMeHHOro Toka 50 'u. JnwHa nusuu CBA3H MEXay npeodpa-
30BATCIIEM U U3MEPHUTCIBHBIMH YCTPOUCTBAMU HE A0JDKHA mpebiuars 100 M.
[Ipencast uamepeHus pacxonos - or 0,32 v’/yac go 250 m’/qyac. U3rorasmnu-
BAIOTCS 3TH PACXOAOMEPDI B DCTOHMH (T, TaJUTUHH).

5.7. A5 KOHTPOJIA IMPOLIECCOB PACTBOPCHUS M BbIIICTAYHBAHHSA (XHMHU-
4eCKoH Cy(p(po3um) B CKANLHBIX MACCUBAX, CIIOXKEHHBIX PACTBOPUMBIMH (KapOo-
HATHBIMH KAPCTYFOIUUMMUCS, THIICOHOCHBIMHU Y COJICHOCHBIMH) MIOPOJAMM, MOYK-
HO HCHOAB30BATH PA3JIMIHBIE METOOLI THAPOXUMHUYCCKHUX HAOMIONEHUH, a TAK-
KE OTACIBHBIC BUABl HHCTPYMCHTAJBHBIX HAOIOACHUH, BHIMOJHACMEBIX C IIO-
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MO0 CHIEHHATBHO CKOHCTPYHPOBAHHOH MEPEHOCHOH v cTanuoHapHoH KHA,
HATIPHMED, HOHOCCACKTHBHRBIX JATHHKOB-3CKTPOJOB U KOHLECHTPATOMEPOB.

[11aTHHOBBLIC YCPHEHBIC JATYHKU-3IEKTPOABI C PEOXOPAHBIM MOCTOM MC-
NONB3YIOTCA AJII KOHTPOJA OOIECH MHHEPAMH3AUMH NOA3EMHbBIX BOA, MHOTJA
OHM CIICHUANTBHO TNOADHPAIOTCA ANS KOHTPOIA 32 COACPXKAHUEM KOHKPETHBIX
HOHOB (HAMMPHMCP, KANbHHA) B (PHIABTPALHOHHOM NOTOKE. KOHAYKTOMETPHUEC-
KHC KOHLICHTPATOMEPHI HCIIONB3YIOTCA AJIA KOHTPOIS MHHEPAIN3ALNY CONCHBIX
BOO H pacconoB. Cxema Takoro npudopa mpriseacHa B 1 Ipunoxennd sa pucIl ],
PasMenmeHue npuOOpoOB M NEPHOAUYHOCTb HIIH HENPEPBIBHOCTE ChEMA HHPOP-
MAId O0OOCHOBBIBAKOTCA MPOTrPAMMOM HMCCIICHOBAHMM B COOTBETCTBHM C Xa-
PAKTEPOM PELIACMBIX 32734,

6. METOIUYECKHWE OCOBEHHOCTU HATYPHbBIX HABYOJIEHUU
3A TEPMAYECKUM U ®HUILTPAIITMOHHBIM COCTOAHUEM
TITIO/IBEMHBIX COOPYXEHNI. PETUCTPAIINS, OBPABOTKA

U AHAJIN3 PE3YJIBTATOB HABJIIOJAEHUN

6.1. Hacrora u3MEpPEHHMA B TOUKAX HAOTIOAATCIIBHON CCTH ONPEACHACTCA
NEPUOAOM U BHAOM HAOMOACHHH, KOHKPETHBIMHM 33a4a4aMHU, CKOPOCTBIO Pa3BH-
THUSA H XaPaKTEPOM KOHTPOITHPYEMBIX TEMIICPATYPHBIX H QUILTPALHOHHBIX OPO-
LCCCOB, OOMmEH THAPOIrcONOrHUSCKOM, HHKEHEPHO-TCOKPHOIOrHYCCKOH 00CTa-
HOBKOH HA YYACTKAX HOA3CMHEBIX COOPYKECHUH I'MAPOYy3Jia, METCOPOJIOrHUECKH-
MH YCIIOBHAMH, PCKMMOM 3KCILTYATALMH O0BEKTOB ¥ APyruMu paxropamu. O0-
[IIAM OPHHIIATIOM ONPECACICHUS HEOOX0AHMON NEPHOAUMIHOCTH HAOMIONCHHM SB-
NACTCA X IPOBEACHHE yepe3 001Ee KOPOTKHE MHTEPBAJIBEI BPEMECHH - B XaPaK-
TCPHLIE ICPHOAB] KIIMMATHYCCKOTO, THAPOIOrHHCCKOr0, THAPOTCOIOrMUICCKOIO U
SKCILUTYATALHOHHOTO TOAOBBIX UKJIOB M 00JICE MPOAOJDKUTCIIBHLIC HHTEPBAIBI -
B OCTAJILHOE BpEMS Ioja.

B 3aBUCHMOCTH OT KOHKPCTHBIX YCJIOBUH M 334a4 HaOMIOOCHHH IbE30-
METPUYCCKUE U TEMIICPATYPHBIC U3MEPEHUS B HAOIOZATENBHBIX CKBAXKHHAX-
E30METPAX, CHATHE MOKAZAHUI KOHTPOJIBHO-U3MEPHTENBHBIX ITPUOOPOB (ITpe-
00pa30BATENICH AABICHUA H TEMIIEPATYPSI), a TAKKE H3MEPCHUA PACXOA0B MO-
I'YT IPOU3BOAUTBLCA OT 1-2-X 0 4-1Z2-U pa3 B MECHIIL. B Pii€ COyHacs wix 4actord
YCTAHABJIUBAETCA B 3ABMCHMOCTH OT PE)KUMA TOPU30HTA BOAOXPAHHIHINA (O0-
JIEC PEAKUEC HAOMOACHUS MPH CTAOMABHOM YBD M YACTBIE IIPH MOABCHMC WITH
CMaZC B CPEAHEM HE peke 1 pasa Ha Kaxaele 2-4 M €ro U3MECHCHH).
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XHUMHYECKHE AHAIN3b] BOABL, KAK MPABHJIO, BRIMMOIHAKTCS 2-0 pa3 B roj,
a IIPH CIIOXKHBIX 0OCTOATEILCTBAX (ATPECCHUBHBIC BOJBI, KPHONATH, OBICTPO pas-
BHBAIOIHCCS IMPOLCCCH PACTBOPCHUA ¥ BBILIENAYUBAHUA U AP.) - HE PEXKE OTHO-
ro pasa B MECHIL,

6.2. Ilpu HEOOXoAMMOCTH OO0JIEC YaCThIX IBC3OMETPHUYCCKHUX, TEPMO-
METPHYCCKHX MM THAPOXUMHUHYCCKUX HAOIOICHUH HAOIIONATEIbHBIE TOUKH I0J1-
YKHBI OBITE 000pPYI0BAHbI JUCTAHLMOHHOH aNnapaTtypoi. ABTOMATH3HPOBAHHASA
CHCTEMA OMPOCA AUCTAHUHOHHBLIX AATYUKOB MOKET (PUKCHPOBATH HH(POpMa-
M0 Ha HOCHUTEHC (MEp(ONCHTE, MATHUTHOM JICHTE, AUCKETE), O0SCHeUUBAKO-
IIeM HEnOCPCACTBCHHBIM BBOA JAHHBLIX B DOBM, r7ic OHH HAKATUIMBAKOTCA U 00-
pPadaTBIBAKOTCAL.

Peskrnvitbic HabmoACHUA MOTYT OCYLLECTBIITHCA C IOMOIIBI0 3ACKT POH-
HbIX CPSACTB U3MEPEHHA. 1St 3TOr0 HCMOIb3YHTCSH CIICHHATH3HPOBAHHBIC CHC-
TEMBI AJIA BBICOKOTOYHBIX ABTOMATH3HPOBAHHBIX H3MCPEHuUH |7], nepeaadd u
pPEruCTpalMy TOCTYIMAIOIIUX JAHHBIX HA JUCTAHUHOHHOM AHAJIOTOBOM PEIHUCT-
paTope B LICHTPAJILHOM MYHKTS 00paborku. EcCnn BCA CHCTEMa MOJHOCTHIO
ABTOMATH3UPOBAaHA, o0padoranHas u 00001CHHAS MH(OPMALIMA BBIAACTCA B
BHJAC KOMIBKOTEPHBIX IPAPUUECCKUX MATCPHANIOB (LIBCTHBIX KAPT MBbE30- M TH-
POHM3OTHIIC, U30TCPM, THAPOHU3OTCPM, THAPOKOHLCHTPAT, CXEM, PA3PE30B, IPa-
(hUKoB, JUATPAMM, SIOP U T.11.), A €€ AHANU3 OCYLICCTBIACTCS CCUHAIMETAMHU
TPyNIl ABTOPCKOINO HAA30PA., ICOHAA30PA MM MPHUBICYCHHBIX CIEHHATU3UPO-
BAHHBIX HAYYHO-HCCACAOBATEILCKUX OpraHu3aunyl. OmneIT MHOrOJETHEH 3KCII-
JIyaTay NOACOHBIX CUCTEM 3a PYyOCIKOM NOKA3aJl UX BBICOKYHO HAACKHOCTH H
3D HECKTUBHOCTS.

6.3. CucremMaru3auys 4 aHAJIN3 PE3yNbTATOB HATYPHBIX HAOMHOACHUH O¢3
HCTIONBL30BAHUs JBM Brmo4acer:

DECPBUUHYK) PETHCTPALHIO, 00pabOTKy M OUECHKY KAUCCTBA MOJTYUCHHBIX
JAHHBIX C COCTAB/ICHUEM TAOIUI U TPA(PUKOB,

BTOPUYHYI0 00paboTKy ¢ 00001EHHEM U TPYNIIIMPOBKOH IO BCEM BUIAM
HAOXOACHMM, M3Yy4YacMBIM MAapaMeTpaM, MECTOMONMKEHHMIO ITYHKTOB HAOMOAC-
HUIM C NMPEACTABICHHEM PE3YJLTATOB HA Kaprax, OpouiniX, HOMOTrpaMmax,
AUArpaMmax ¥ COCTABJICHUEM OOOOIIEHHBIX TPAPUKOB YCTAHOBICHHBIX 3ABUCH-
MOCTEH WM OIMMCBHIBAOIINX UX AHAJMTHUYCCKUX YPABHCHMH,

hopMynupOBAaHHE M OLCHKY OOIIHX 3aKOHOMEPHOCTEM I€OTEPMMYECCKOM,
THAPOTCOIOTrHHMECKOM OOCTAHOBKM HA YYACTKE MOA3EMHOIO O0BEKTA, AHAJM3 U
OLEHKY YCIIOBHH €10 KCIUTyaTalHy B CONIOCTABJIEHHH C MPOCKTHBIMHU NPEATOJIO-
KCHHUAMHA H KPHTCPHUAIBHBIMH 3HAYCHUAMH KOHTPOIHPYEMBIX HMAPAMETPOB, a
TAaK)KE C JIAHHBIMH HAOIHOACHUH MPCAMCCTBYIOIIETO NICPHOAA;
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YTOUHCHHME MPOTHO3a JAaJbHCHUIICIO PA3BUTHA ICOTEPMHUUECKOU, T'HAPOTrCOIOrH-
ECKOM ODCTAHOBKH B 3aBHCHMOCTH OT XApaKTepa ¥ HHTCHCHBHOCTH NPOsBIE-
HUSl TEIJIOBBIX, (DUABTPALMOHHBIN MPOUECCOB (MPOLECCOB PACTBOPCHUSI, BEI-
MCAAYUBAHUS, MCEXAHHYCCKOM Cy()(O3HH HIHM KOJIbMATALMH BO BMCLUAOIUHX
MOpoAax ¥ OCTOHHBIX O0AECNKAN, B 30HAX NPOTHROMUIETPALMOHHBLIX U [pe-
HAKHBIX YCTPOUCTB), OMPEACICHUE AONMYCTHMBIX 3HAYCHHU KOHTPOIHPYEMBIX
napaMeTpoB pUunsTpanuy, TEPMHUUSCKOTO PEKUMA, PA3PADOTKY PEKOMERJALTHHA
[0 MCPONPUATHAM JULE CTAOKM/IN3AUMY MITH VIIVUINCHUS VCIOBRUM IKCITVATAIAHA,

6.4. OCHOBHBIMHY MMPHHIHNAMHA CHUCTCMATH3AUUH W AHAJIN3A PE3ynbTa-
TOB HAOIIOACHMN 34 TEMIICPATYPON NIOPOA WU (PIUIBTPALUCH B MPOLECCE IKCI-
JTyarallly MOA3EMHBIX COOPYXKECHUH SABJUIIOTCS B3AUMOYBA3AHHOCTD H KOMITJICKC-
HOCTh OOPA0OTKH M MHTCPIPETALUMM JAHHBIN, MOJIYUCHHBIX PA3IHYHBIMH MCTO-
JaMU, UX CONOCTABJICHUEC, B3AUMOITPOBEPKA U COBMECTHBIH AHAJIU3.

6.5. IlepBuunas oOpadOTKA M AHATTH3 JAHHBIX PEKHUMHBIX HAOTIOACHUM
MPOU3BOAUTCA N0 KOHTPOJIHPYEMbBIM NMAapaMETpaM, PCTHCTPUPYEMbIM B OTAC/Ib-
HBIX HAOMIOOATEbHBIX MYHKTAX H [0 IPYHANAM TAKUX YHKTOB, O0OBCAMHCHHBIX
0 MPHHAAJICKHOCTH K ONPCACACHHBIM JIHTONOTO-CTPYKTIYPHbLIM JJIEMEHTAM,
TCMICPATYPHBIM H FHIPOAHHAMHUCCKHM 30HAM BMCINAMOMICTO CKATLHOIO MAacC-
CHUBA, A TAKKE OOMIHOCTH MCCTOMONOXKCHHUA (NOA3EMHOE 3JAHUC CTAHIUH, IHAX-
Ta BOAOCOpoOca, TypOMHHBIE BOHOBOABI H T.IL.). JaHHBIE HAOMIOZCHHH I10
KDKAOMY MYHKTY HAOMHOJATEIbHOH CETH PEryJIIPHO HAHOCATCA HA rpa(puKu, Ha
OCH a0CUMCC KOTOPBIX OTKIAJABIBACTCA BPEMS (JIHA, MCCSLBI, FOAbI), 4 HA OCH
OPAHMHAT - MBE3OMETPUHUCCKUE YPOBHU, PACXOABI, TEMIEPATYPA, XHMHUYCCKUH
COCTAB I10 3JIEMEHTAM (AHHOHAM, KATUOHAM, 00IcH MUHEpaaIu3anuy u ap.). Ha
TE K€ TPAPHUKH BBIHOCATCA JAHHBIE 00 YPOBHIX BOAOXPAHUIMINA ( B Ciyyac HE-
0OXOAUMOCTH ~ HIDKHCTO Obe(ha), arMoC(hepHBIX 0CAAKAX, TEMIICPATYPES BOABI,
HAPY>KHOTO BO3yXa H BO3AYXa B MOA3CMHBIX IIOMCIICHUSX.

6.6. BropmiHasa o0padoTka JAHHBIX HAOMIOACHHH 3aKJIFOYACTCI B ITOCT-
POCHHMHM THAPOAMHAMUYECKUX CETOK, THAPOTCONOTHYCCKHX KAPT M ONpoduicu
(THAPOMU3OTUIIC, NBE3OU3OTHUIIC, THIPOU3ZOTEPM, THAPOXUMHUYECCKHUX H JIP.); T€0-
TCPMHUMECKUX Pa3pe30B, MIAHOB-CPE30B, KAPT, OTPAKAIOLINX BBLABICHHBIC 3a-
KOHOMCPHOCTH PACHPEAC/IEHUs TEMIIEPATYP, HANOPOB HIH YPOBHEH M APYTHX
apaMeTPOB MOTOKA MOA3CMHBIX BOJX HA YYACTKAX PA3MEIICHUA TIOA3CMHBIX CO-
ODVIKCHHI R XAPAKTENTLIE NEPROAE! THAPOIOTHYSCKOTO, TeOTePMIUESCKOr0, THI-

POTEONOrHYECKOTO U IKCIUTYATANMUOHHOIO UMKI0B. Ha kaprax, Hanpumep, Mo-
ryT OBITE H300DANCHET MOBEPXHOCTY NMOACMHBIX RO UTH TTPURCICHRT TAHHEIC

N0 UX XHMHYCCKOMY COCTaBY ITPH MAKCHMAJIBHBIX U MHHHUMAJBHBIX YPOBHSX
BOAOXPAHUIHMINA. MOTYT CO3aBATECS TAKKS IPYTHE CNCITUATTEHBIC KAPTHI H PA3-

pe3bl. CpaBHEHHE KapT M OPOQUICH, NMOMYUCHHBIX B PA3HBIC TOAbBI HKCIIYATA-
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IIHH IOA3EMHOr0 KOMILICKCA ITPH ONHHMX H TCX JKC YPOBHAX BOAOXPAHWIUIIA,
TIO3BOJIICT BEUIBUTh OCHOBHBIC TCHACHUMH PA3BHTHA ICOTCPMHMCCKONR U THOPO-
TCOJIOTHYECKOH 0OCTAHOBKH BO BMCIIAKOIIEM CKAJILHOM MACCHBE.

I'padhuxu xoneOAHUH PACXOA0B APCHAKHBIX YCTPOHUCTB MOA3EMHOTO KOM -
niiekca (CyMMapHbBIX M HA OTACHBHBIX YHACTKAX) MOTYT XapaKTCPH30BAThH KAK
N3MCHCHHCE BOAOYACP KUBAKOMICH CIIOCOOHOCTH NPOTHUBO() MITETPALIMOHHBIX LICMCH-
TAIMOHHLIX 3aBEC M OCTOHHBIX OD/IC/IOK MOMCIUCHMH, TAK M XapakTep padoThl
ADCHAKEH ( B OAHOM T'OAOBOM LIMKJIC - B 3ABUCHUMOCTH OT MOJ0XKCHHUS [TOBEPXHO-
CTH MOA3EMHBIX BOA BO BMCIUIAIOIIEM CKAJIBHOM MACCHBE, a4 MPU OJHMHAKOBLIN
HAIIOPAX - 34 HECKOJIBKO JIET).

6.7. Pe3ymsTaThl PEKUMHBIX TECOTCPMHUCCKUN H THAPOTEOJOTMUECKHAX
HAOMIONSHIH JODKHL NOABEPTaThCA TCKYLUCMY, MPESABAPUTE/ILHOMY M IOJTHOMY
AHAJTU3Y.

Texymmn anani3 A ONCPATHBHOTO KOHTPOJLL H OLICHKHU TEIUIOBOTO CO-
CTOSIHMSL H TUAPOTCONIOrHYECKON OOCTAHOBKH HA YUACTKE MOA3EMHBIX COOPYKE-
HUH, C TOYKH 3PCHHUA OC30MACHOCTH MX 3KCIUIYATALHH, CICAYST MPOM3BOAUTE
HCMOCPEACTBEHHO MO JAHHBIM KAKIOINO UHUKJIA HAOMOACHMU. ETO OCHOBHOH
3a0a4CH ABJISCTCS OLICHKA KAYCCTBA HAOMOACHUH B BBIIBACHUE MPHU3HAKOB BO3-
MOXKHBIX HEONATONMPHUATHBLIX H3MCHCHHM CHMJIOBBIX BO3JACHCTBHHM HAa COOPYIKE-
HUs, OOYCIOBJICHHBIX TPAHC(opMaLHEH (YHUIBTPALIMOHHOTO H TEMIIEPATYPHOTO
MOJICH.

[ IpeaBapuTEABHOMY AHAIHM3Y NMOANCKAT AAHHBLIC HAOMIOJCHMH 34 KAXK-
AbIM U3 3JIEMEHTOB PEXKUMA (YPOBHM, PACXOAbl, TEMIECPATYPA, XHMHYECKUH CO-
CTAB MNOA3CMHBIX H NMOBCPXHOCTHBIX BOJ), NOJYUCHHBIC 110 KKAOMY XapaKTep-
HOMY NEPHOAY MOA0BOT0 IKCIUTYATALHOHHOIO UMKJIA (HANPUMED, B ICPHOIBI ITPE/-
NABOJAKOBOU CPAOOTKH, 3AMOJITHEHUSA, YACTUUHON CPAOOTKH M MOCIEAYIOLICH CTa-
OMNMU3ALUU YPOBHA BOAOXPAHMIHIIA, KOTAA YCAOBUA PAOOTHI MOA3EMHBIX COOPY-
KCHUH THAPOY3IA pasinH4yHbl). [10 OXOHYAHHMM KAXKIOIr0 TAKOTO MEPHOAA HAIO
OC30TIararebHO BHINOMHATHL COMOCTABICHUS PE3YILTATOB HAOMMOACHUM C MaTe-
pUaIaAMH NPEKHUX JIET SKCIUTYATALIWM JJ1S1 BBISIBJCHHA M OLUCHKH BO3MOYKHbBIX
OTIJIOHCHHH TEMTICPATYPHOIO ¥ (PUILTPAMHUOHHOTO PEKUMOB,

I IosTHBIM AHAIM3 PE3YIBTATOB HATYPHBIX HAOMHOACHHM TPOU3BOAUTCA IIOC-
JIE 3aBEPIUIEHUA KOKIAOT0 KAJCHAAPHOIO 1oJAa M OCHOBBIBAETCS HA B3aHUMOYBII-
3AHHBIX MATCPHAJIAX BTOPHYHOH OOpabOTKH [JAHHBIX, OOCCICUYHBAXOILEH BbI-
MOJTHEHUE MOCTABICHHBIX MPOTPAMMOH 3a1aM.

IIpu nonHOM aHaAIM3e MPOU3BOAUTCS IMOCTPOCHUE TCOTCPMHUYESCKUAX TI0-
€N Y THAPOAUMHAMMYMECKHUX CETOK (DMILTPAUMH ( B IJIAHC U MO XaAPAKTCPHBIM
CCUCHIAM), OMPEACIBIKOTCS MapaMeTPhl (PUIBTPALMOHHOTO ITIOTOKA HA PA3HBIX
YYACTKAX, BBIACIAROTCS 30HBI COCPSAOTOUCHHON (PUJILTPALMH H Pa3IHYHbIC AHO-
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MAJHH TUAPOAMRAMHYECCKOTO, TEMIOCPATYPHOIO M TUAPOXUMHUYCCKOTO IIOJIEH,
IPOCTICKUBAXOTCA HX TPAHUIIBI B AHHAMMKE PasBUTHA, paspadaTRIBAKOTCA PEKO-
MEHJAIMH 0 KOPPEKTHPOBAHHIO TEMIEPATYPHOTO MOJA M PEeKMMa (PHIETpa-
IIMM HA YYACTKAX, TJ¢ HAOMIOAAIOTCS HCKEMATCABHBIC €TO U3MCHCHMS, A TAKKE
M0 yIyHIICHKE padoTsl HpCTHBOPHUIBTPAUUOHHBIX W ADEHAYXKHBIX YCTPOHCTB,
MPCAOTBPALICHUIO UIH OFPAHHUCHHIO PA3BUTHS HEOIATONMPHUATHBLIX (PHIBTPA-
[IHOHHBIX MPOLCCCOB. B Ciyuae HeoOXoAuMOCTH JAK0TCA PEKOMEHIALIMH 10 IMPO-
BCACHUH) CTICHHABHBIX HCCACAOBAMUI,

6.8. 3aKIFOUNTEIBHBIMU 3TAIAMH AHAJIN3A PE3YJIBTATOB HAOMKICHUN ABJ1L-
FOTCH

ITPOBEPKA COOTBETCTBHA ITPOEKTHBIX (3AHECECHHBIX B MACIOPT THAPOY3-
na) 1 GaKTHYSCKUX JAHHBIX 0 TEMIICPATYPAX MACCUBA, HANIOPAX, IPajgUEHTAX H
pacxoJax (MIBTPAHOHHOIO HOTOKA, JABJICHHAX HA OOAC/IKH MOA3CMHBIX IO-
MEIICHUU U BOJONPUTOKAX B BBHIPAOOTKH,;

COCTABICHUE (YTOYHEHHUE) MPOTHO3a JATBHEHIUCTO PA3BUTHA INEOTCPMHU-
YCCKOH U FHAPOre0I0ru4ECKOH OOCTAHOBKM H OLCHKA €T0 BIIMSHHS HA YCIIOBHS
SKCILTYATAUMH OOBEKTOB,;

pa3padoTKa PCKOMCHAAIUH 0 JAJIBHCHIIEMY TEMIICPATYPHOMY U (PUIIBT-
PALMOHHOMY KOHTPOJIKO COCTOSIHUA CHCTEMBI COOPY)KCHHE - MACCUB, OIPCACIIC-
HHEC JOMYCTUMBIX MPECACIOB U3MCHCHHUA KOHTPOJHPYEMBIX MAPAMETPOB, BO3MOXK-
HBEIX MCPONPUSTHI M0 CTAOMIM3AIMN HIIH YIYUHICHHIO YCIOBHH SKCILTYaTALlHH,
a TAKKE (B CIydyac HEOOXOAMMOCTH) HEOTJIOKHBIX MEP MO PEMOHTY M PEKOHCT-
PYKUHUH OOBEKTOB.



Ipuioocenue

[MPUMEP IMPOEKTHOU PABPABOTKHM CUCTEMBI
TEMIIEPATYPHOI'O U ®MILTPAIIMOHHOI'O KOHTPOJIA
HA YYACTKE ITIOJA3EMHOI'O HAIIOPHO-CTAHITMOHHOT'O Y3JA
POT'YHCKOU I'3C

1. KoncTpyvKTHBHBbIC 0COOCHHOCTH 3JICMEHTOB HAMOPHO-CTAHLMOHHOIQ
y3aa I'2C

PoryHCKHI THAPOY3EH ¢ KAMCHHO-3EMJISHOH NJIOTHHOH BBICOTOH 0O0JI1CE
300 M UMECT B CBOEM COCTABE TAKKEe HANOPHO-cTaHIHOHHBIN v3en (HCY) ¢
NOA3CMHBIM 3JAHUCM CTAHUUH, 3KCITyaTAUMOHHBIH BOAOCOPOC, CTPOMTELHEBIC
TYHHCIH, LUEMCHTAHHOHHBIC H APYTUE IUTOJBHH M INAXTHI B OCHOBAHHUM NJIOTH-
Hbl, TPAHCIIOPTHBIC TYHHEIU. OO0wAas MPOTAHKEHHOCTb MOA3CMHBIX BLIPAOOTOK
pocturaect 00 xm [8]. Coopyxkenusas HCY BrmouaroT BOAONMPHEMHHUK, LICCTH
NOABOAALLMX TYHHEJICH C IIAXTAMH ABAPHHHO-PCMOHTHBIX 3aTBOPOB, IIECTh TyP-
OMHHBIX BOAOBOAOB, NOA3EMHOC 3JAHHE CTAHUMH M ABA OTBOSIIMNX TYHHEA.

Clararume y4acToK CTBOPA KOPCHHbIC CKAJILHBIC MOPOABI MPEACTABIIC-
Hbl TOTIUCH HEPABHOMCPHO MEPECCIAUBAKIIUXCA NCCHAHUKOB M AJIEBPOJIHTOR,
CJIOH KOTOPBIX HAKJIOHECHBI B CTOPOHY HIDKHETO Obeha noa yriaom 60-75°. Tlopo-
Abl TPCIUHOBATBIC, HMCHOTCA TAKKE PA3PHIBHBIC TEKTOHHYECCKHE HAPYILCHHA. B
30HC OJHOIO M3 PA3JIOMOB, NMEPECCKAIOUIETO PYCNO PEKU B OCHOBAHUM BEPXOBOI
YIIOPHOH MNPU3Mbl IUIOTHHBI, 3a/7€TACT IJIACT KAMEHHOU COJIM.

Haubonee Cno>KHBIM U OTBETCTBCHHBIM B (DHIBTPALMOHHOM OTHOIUCHUH
SIBJIACTCA NOA3EMHOC 3JAHUE CTAHLMHU, COCTOAILEE U3 MALUMHHOTO 34714 U ITIOME-
MCHUA TPAaHC(HOpMATOPOB. 3AAHHE CTAHUHH PACIION0KEHO B BEpXHEM Obee Ha
rmyouHe 420 M OT NOBEPXHOCTH CKJIOHA BOJM3H BOJAOXPAHUIIHMILA W YACTUYHO
nog HuM Ha DiyOouHe 10 350 M Hwxke oM. HIIY. Paszmepsr Beipaborku
MAmKUHHOTO 3ana 27,0x67,5x200,0 M, noMemeHus TpaHCHOPMATOPOB -
19,0x36,5x182,0 M [8].

JI7s1 CHIDKEHHMA BO3ACHCTBHA BBHICOKOHAMOPHBIX MOA3ECMHBIX BOA Ha 00-
NCJIKK MMOA3EMHBIX COOPYKEHHH MPESAYCMOTPEH KOMIUIEKC 3ANIUTHBIX MEPOII-
PHSAITHH. YYHTBHIBAA HCBBICOKYIO CTCNEHb TPCINMHOBATOCTH H BOAOIPOHHIIAC-
MOCTH TOPHBIX MOPOA, B OCHOBY 3AIIMUTHI MOJIOKEH OOIMH CKBAKHHHBLIN Ape-
HAK, pacnoyiaraeMbiid BOKPYT 3aaHusa [ JC 1 00ecneuMBarOIuMil CHYDKCHUE J1aB-
NCHHUA TOA3EMHBIX BOA Ha o0xaenxn nomemeHu# g0 0,2-0.3 Mila. /lonmomHu-
TEBHBIN MIMYPOBOM APCHAXK 32 odacnkod mnoHwkaer AasiacHue o 0,1 MIla.
Jlnst TMKBHAALMY TPEIHUH BO BMELIAXOIIEM NOPOAHOM MACCHBE, HE NMEPEXBAYCH-
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HBIX APCHAXEM, BOKPYI' NOMCIIEHUN MPESAYCMOTPEHA LEMECHTAIM [OPOA HA
rayouny go 15 M (Ha 50% of0men qauHe TOMEIICHHR).

KpoMme 0CHOBHBIX NMPOTHBO(YMIBTPALMOHHLIX MEPOMPUATHN NMPOCKTOM
MPSAYCMOTPCHBI JICKOPATUBHBIC MOTOJKN U CTCHKH, OTPAXKIAIOILHE TOMEUCHHUS
OT KAMETTRHOTO BHICAYUBAHUA BOAbL. OUIBTPALMONRHBIN PACXOA MPOCOUUBLICHCS
BOABI (10 230 1/C) OTBOOUTCA MO ASKOPATHBHBIM TMOTOJIKAM H 00/1CITKAM CTCH B
BOAOCOOPHYH) APCHAXKHYK CHCTEMY M COpACBHIBACTCS B HIDKHMHA Obe() UIIH B
HACOCHBIC OTKAYKHU MPEHAMXHBIX BOA. (CO31aBAEMBIM APCHAXK MOMHMO CHIDKCHUS
JABJICHHUA BOJBI HA COOPY)KCHHS 3JaHMS CTAHUUH, OTBOAsME TyHHenn ['DC,
CTPOMTEIILHBIC TYHHEIIM W APYTHE OJU3NCKAIUC TIOA3EMHBIE COOPYKECHUS TIO-
YTH MOJTHOCTBHO HCKJIHOHYACT BOZMMKHOCTD 001IEro 0OBOAHECHUS TIEBOOEPEIKHOIO
CKJIOHA MOCJI€ HANOJHEHHA BOAOXPAHHIUINA.

JII1s1 CO3aaHUA APCHAKHON CHCTEMBI MCNOJIB3YHOTCA TYHHCIH HA TPEX
YPOBHAX, ABA M3 KOTOPHIX COBMEUICHBI C HEMEHTALMOHHBIMH IUTONBHAMHU. B
BEPXHEM YPOBHE JIBA TYHHE PACTIONATAKOTCA NAPAJUIEIbHO OCH TPpaHC(hOpMa-
TOPHOIO MOMCLICHHSA M OTHOAKOT €r0 TOPUCBLIC CTCHKU. B CpeaHeM yPOBHE TAK-
KC IBA TYHHE I OXBATLIBAXOT MAMIMHHBIM 3a7 C YCTHIPEX cTOpoH. COpoC BOABL
OCYHIECTBICTCA MO BOAOCOPOCHBIM IITOJBHAM B OTBOAALIMH TYHHENTh., B HIDK-
HEM YPOBHE OJIMH JAPCHAXKHBIH TYHHEIb MO TPEM CTOPOHAM MAIUMHHOYO 3471
COCAMHEH C 3BAKYAUMOHHOW IITOJBHCH, BOAA H3 HETO 4Yepe3 HACOCHYIO cOpa-
CHIBACTCA B OTBOAIUIHH TYHHE b arperatoB [ 2C. O0mas KOMIOHOBKA OPESHAMK-
HBIX M OPOTHBO(DMILTPAUMOHHBIX MEPONMpUATHIl nokazaHa Ha puc.Il. 1.

M3 BCeX APEHAKHBIX TYHHENCH OYypATCS APCHAKHBIE CKBAXKUHDBI JHAMET-
poM 112 MM ¢ mmarom 5 M u JmuHOor0 OT 20 10 100 M, 00pasyroIue APSHAKHBIC
3aBECHI CO BCEX CTOPOH NOA3EMHOTO 34AHUA CTAHUMHU. B 10TKAX TYHHENEH mHPO-
JIOKEHBI BOAOOTBOAHBIC KAHABLI, NEPEKPHITHIC MIMTAMU. 11 CHIDKCHHS JABIC-
HUS HA 00ZIETKY TYHHENCH MPEayCMOTPEHBI LITMYPOBbBIC APCHBL, MPOOYPEHHBIC IO
CETKE 3 X 3 M.

JKCILTyaTALHOHHBINA BOAOCOPOC HA MpaBoOM Oepery BKIHOYAET BOZOCOPOC
C TIYOMHHBIM BOZ03a00pOM M WIAXTHBIH BOAOCOPOC, KOTOPBIC MMCIOT COBMC-
INCHHBIH OTBOAIUMH TPAKT, PACCUHTAHHBIA HA MPOIYCK CyMMApPHOTO pacxoia
3380 m’/c. B cocraBe rinyOMHHOTO BOAOCOpPOCA: BXOAHOH TIOPTAN, JBA HAIOP-
HBIX YYACTKA TYHHENA (y3€]1 PEMOHTHBIX 3aTBOPOB - KAMEpPA C LUAXTOH, Y3€l
ARAPHITHO-PEMOHTHBIX W OCHOBHEIX 3aTBOPOB) M OC3HANOPHBINA Y4ACTOK TYH-
HEA C TPAHCTIOPTHBIM TYHHEIEM U A3PAUMOHHO-CMOTPOBOH HIAXTOHU, COCAMHCH-
HOU TYHHEICM C IIOTMAIKOH OTOJIOBKA IHAXTHOTO BojocOpoca. Ilocie sanonxe-
HMS BOXOXPAHWIHIIA COOPYKCHUS OKKYTCS 3aTTyOJICHHBIMU HIDKE YPOBHA 101~
3eMHBIX BOA 10 140 m.
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Puc.I1.1. [IpeHaxkHrie ¥ 1IpoTHBODILIBTPALIMOHHEIE MEPOITPKST THS
B pallOHE 3aH¥s CTaHI[UH

a - IUIaH-pa3pes MO BEPXHHUM JpeHAXKHO-IIEMEHTAIMOHHEIM IITOBHIM;
6 - TIPOSIONLHEIM pazpes N0 JpeHAKHOMY TYHHEO, & - [IoIIepeyHLIH pazpes
[0 APEHAKHOMY TYHHEJIFO; & - TO e IO APEHAKHO-IIEMEHTALIHOHHOMY
TYHHENW; [ - ApSHaXHO-1[eMeHTal{lHOHHBIC IITOJLHY Nel H 2;

Z - ApeHAXKHO-I[EMEHTALIHOHHBIE WITONLHHU Ne3 M 4; 3 - qpeHa’kHBIH TYHHEb
Nel; 4 - sogocOpocHast mroasHst Ne2; 5 - pogocOpocHas miTo/pHA Nel;

6 - HACOCHAst OTKAYKH QUILTpauuMoHHOH Boakl u3 J[T-1;

7 -~ OpeHa)XHbIC CKBAXHHLI, & - IIITYPOBbIe APEHLI, 9 - CTPOHTEIIBHEIC
tyHHeM [ M 11 sipycor;, 10 - MauuaHLIH 3251, /] - TOABOIAIINE TYHHEIH
[ 2C; 12 - xojurekTophi M otBoasmmue TyHHe H [ DC,




B kaMepe u IaxTe pEMOHTHOIO 3aTBOPA, HA BEPXOBOM HEPENO/IHOM Yyya-
CTKE M B KAMEPE ABAPUNHO-PEMOHTHBLIN U OCHOBHEIX 3aTBROPOB IPCAYCMOTPCHBI:
CTAJIbHASI HPOTHBO(UALTPAUMOHHASA OOTUIIOBKA, LEMEHTALMS TOPOA BOKPYT BbI-
pabOTOK M HA OTACABHBIX YHACTKAX - IIMYPOBOH APCHAXK. YUUTHIBAA, YTO MOME-
IICHAC NOKHEMUBIX MEXAHH3MOB DACIIONOKEHO TIO/T JIOKEM BOAOXPAHUIIUILA, IIpe-
TYCMOTPEHBI TPOTUBOMUIBTPALMOHHAN LIEMCHTALMA BOKPYr BBIPAOOTOK U Ape-
HAPKHASA 3aBCCA MEXKAY 30HOH LEMEHTAUMK B BBIPADOTKOH, COCTOAIAA H3 IJIy-
OOKHMX CKBAKMH, MPCHASHHLIX U3 APCHAKHO-TIEMEHTAUMOHHOTO TYHHE, OTH-
Oaromicro noaszemuoe nomemeHue (puc.J1.2 u [1.3). K o0aeaxe ¢Boaa u creH
MOMCILUCHHUH KPESIATCA APCHAMXKHO-ACKOPATHBHBIC MOTOJKH H CTCHKH, COPOC BOABI
OCYLUECCTBIIAECTCA B OC3IHAMNOPHYIO YACTH TYHHEJIA.

Puc.11.2. [TonepeyHnid paspes 1o NOMEIEHHIO MEXAHU3IMOB
SKCIUTYATALMOMHOIO MIyOMHHOI0 BogocOpoca

! - ieMenTalEsa nopoibl IyOUHOR 8 M; 2 - ApenakHble TYHHENH, 3 - ApCHAXKHbIC
CKBaXXHHbI & 105 mm, [ =30 M, m1ar 5 M; 4 - ankeppl & 25 MM, [ = 2.5 M;
5 - miryposble ApceHbt & 50 MM, [ = 3,0 M.

2. GOyCrpoBCTRO NOAICMELIX COODYIKCHNT KONTRONLHO-HIMEDHTE/ILHOM
anmnaparypou

4 KOHTPOIA PUIBTPALUOHHOTO (THAPOOAHMHAMHYECKOr0), TEMIICPATY -
HOTO H THAPOXHUMHUYCCKOTO PEXKHUMOB B MOA3ZEMHBIX COOPYKCHUAX IHAPOY3a
YCTAHABIUBACTCA Oonbluoe koauyeCTBO KFHA. Tak, HA y4acTke NMOA3CMHOIO
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3IAHKS CTAHIUM IPSAYCMOTPEHA YCTAHOBKA 137 ONYCKHBIX M 3aKJIAJHBIX IThE-
30MCTPOB, PACIIOIATACMBIX B CCMH BEPTHKAJBHBIX M3MEPHTCIBHBIX CCUCHILIX
(BUC), npoxoasmux Ha PacCTosHuU 25-95 M apyr ot apyra. B BoponpueMHH-
KaxX NMbE3OMETPOB YCTaHABAUBACTCA 137 TepMomerpoB comporusiicHds (I1TC).
Pacxonsl BOABI B APCHAXKHBIX, BONOCOPOCHBIX U HOAXOAHBIX IITOJIBHAX HAMEUE-
HO H3MEPATh 32 MEPHLIMH BOJOCIHMBAMHU (MJIM PACXOAOMEpPAMHU-A03aTOpaMH).
OronoBky ApeBaXXHBIX CKBKUH B cTBOpax BHUC Taroxke obopyayrorca [T C ans
HU3MEPCHUS NBC30METPUHIECKUX YPOBHEH. [Ipumep ycranoBku KHMA B o1HOM M3
CeYeHUU nokxasaH Ha puc.ll.4.

460 924173 45,0

Puc.11.3. ¥Y3en aBapuiHo-peMONTHBIX ¥ OCHOBHBIX 3aTBOPOR
CTPOUTENBLHBIX TYHHE)IEH

/, 2, 3 - COOTBETCTBCHHO OCHOBHLIE, ABAPHHHO-PCMOHTHLIC H PEMOHTHLIE 3aTBOPLI;
4 - noMeucHASA NOALEMHBIX MEXaHHAMOB;, § - IPEHAXKHDLIE TYHHCIIH,
6 - NpeHaXKHBIE CKBAXKHHBI; 7 - adpallHOHHLIH BO3AYXO0BOI, 8 - CTasIbHAN O0JIHLIOBKA,
9 - naszvi-asparopsl; /0 - neMeHTAllMOHHbIE CKBAXKHHBI.

Ha ydacTtkax ApyrHxX MOA3EMHbLIX COOPYKEHHUH TAKKE YCTAHABIUBANOTCS
NEE30METPHI C JATYHKAMH JABJICHUA U TEMIICPATYPbl, MEPHBIC BOAOCTHUBEI UJTH

PacX0A0MEPBI-I03ATOPHl KAYAKOLMIETOCH THIIA C JJEKTPONEPEIAYEN MOKA3ZAHUH
(puc.I1.5).

3. Meroauka Ha0/110CHMH

Yacrora HAOMOACHUHT 32 MBE3OMECTPHHECKUMH YPOBHAMH, TEMICPATY-
POH BOJBI B 30HAX BOJAOMPUEMHHKOB NBC30METPOB, (DUIBTPALIHOHHBIMH PaCX0-
JAMH H HM3MEPICMOH OAHOBPEMEHHO TeMICparypou PUabTpaTa AOKHA OBLITH
3-4 pasza B MeCA1 B IEPHOA CTAOHIBHOTO NojoxeHusA Y Bb, a B nepHoasi cpabor-
KM ¥ HAITOJIHCHUA BOAOXPAHUIIMILA - YBSIMYHBATECA 10 8-10 pa3 B mecar, B TOM
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Puc.l1.4. Ionepeunnii paspes 3ganus [ OC

! - MAIIIUHHBIN 3T, 2 - JAPCHAKHBIE TYHHE/IH, 3 - APEHANKHDBIC CKBRAXKUHLL, 4 - TOMEIMICHUE
TpaHCHOPMATOPOB;, 5 - KOHTYP HEMEHTALIUM; & - JICTIPECCHOH HAA KpUBasl IPH HAJIMYHH JIPEHAKA,
7 - RENpeCcCHOHHAsI KpyuBas 03 ApeHaXka;, & - HATNIOPHBLIC ONYCKHBIE MhE3OMETPbI,

9 - JATYUKH TEMIIEPATYPhI.
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Puc.l11.5. Cxema pacxojioMepa-jao3aTopa

a - TTyOHHAa BOJIOOTBOASIIErC JIOTKA (B HOAOLBE BEIPAOOTKH, TYHHE APEHAKHOTO,
IICMCHTAIJMOHHOrO U T.11.); / - OCb BOAOCNHBA; 2 - OTBOAAIMH JIOTOK, 3 - MEPHBIE COCYADI,
4 - CTAHWHA, J - OCh Ka9aHHUH MEPHLIX COCYNO0B; 6 - DNEKTPOKOHTAKTHBIN 3aMbIKATE/hL TOKA;,

7 - kabemp KP1'/] k Gnoky nuTadus 1 caMmonucny; § -~ XHAKOCTHBIH HPOTHBOBEC,
9 - yripyras 1nojyIka.
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ymcle 32 (PUIBTPALMOHHBIMH PACcXOJaMH ¥ TeMmneparypon Qmisrpara - 10 15-
20 pa3 B MeCALL

Habmonenusa 3a XHMHYECKAM COCTABOM MOA3CMHBIX U IPECHAMKHBIX BO
(MeToI0M OTOOpA H AHAJIN3a XMMHYECKOTO COCTaBa mpo0 BOJBI) NPOBOAATCA 1
pa3 B KBApTal IPU DOCTOSHHOM YBb H eXeMECI4YHO MPH M3MEHSIOLIUXCS OT-
merkax YBDb. Hexoropeie u3 HAOMOZATENBHBIX CKBAKUH B IMOA3EMHBIX CO-
OPY>KEHISX BONMH3H COJITHOTO IJIACTA (CHCTEMA MOCTOSHHOM COJICBOM 3AIUUTHI)
000PYAYIOTCA AaTUHKAMU-KOHUCHTpaTomepamu (puc.I1.6). BusyansHsic HAOMO-
JICHUA BO BPEMS CTPOMTEIBCTBA MPOM3BOAMINCH OTHOBPEMEHHO C MHCTPYMCH-
TANBHBIMH, 4 B CIYUA€ HEOOXOAMMOCTH, - IO CIICUHANBHBIM IIporpaMMaM. Tak-
KC BEJIUCH HAOMOACHUS 32 YPOBHEM H TEMNEPATYPOH BOAKI B Obehax, TemMnepa-
TYPOH HAPY>KHOTO BO3AYyXa M B KOHTPOJHPYEMBIX NOA3CMHBIX NOMECIICHUAX, 34
BBIMAICHUEM aTMOC()CPHBIX OCAAKOR, 34 CEHCMOMPOSBICHUAMH W JP.

O6paborka HaOMOACHHUI BKIHOYANA MOCTPOCHHE TPAPHKOB H3MCHCHUA
BCCX HAOMONAEMBIX MAPAMETPOB BO BPEMEHH, NMOCTPOCHHE KAPT NMbE30~ U TH/I-
POU3OTHIIC, IO JAABJICHUHN, AUATPAMM COCTABA BOABI, A TAKXKC NPOU3BOACTBO
PacyCTOB TPAAUCHTOB MTbC30METPHUYSCKHX HANIOPOB H TAIICHUA HANOPA B MPOTH-
BOG)MJILTPALMOHHBIX 9JIEMEHTAX COOPYXESHUH U Ap. [9].

Puc.11.6. Cxema ycrpoiictBa s otOopa rpod
paccoiia U3 HarlOpHOro IbE3oMeTpa U
YCTAHOBKHU JaTyUKa KOHLIEHTpaToMepa

{ - nbezomeTpuUeckas Tpyda, 2 - MUKPOTPYOKA,
3 - BOJOIPHEMHHK [Ibe30OMETPA;, 4 - NATUHK
(npecbpazoBaTeib) KOHIEHTPALIHH PaccoJla;

5 - kabesnb K JATYHKY, 6 - TI0/fada KOMTICHCA-
IITHOHHOIO paccoyia; /7 - CaJlbHUKOBbIC YILIIOTHEH HS,
8 - BEHTHJIH COJIECTOMKHE Ha paboyee JaBJieHUE 10

5 MlIla; 9 - cmus nipodbl paccorna.

25



CITMCOK JIMTEPATYPbI

1. PexcoMenanum 1o HaTypHBIM HaO/moOASHHSIM U UCCIICAIOBAHNUAM (PWIKTPAlU
B IIO3EMHBIX TUAPOTEXHUHECKUX coopyxenusix: 11 10-83/ BHHUUI um.b . 2. Begeneena.-
JI, 1983,

2. IIpaBuia TEXHUUECKON SKCIUTyaTalldu SNCKTPUUCCKUX CTAaHUMU U CeTeH
Poccuiickor Menepatmu: P/ 34.20.501-935.- 15 u3panue, rnepepaboTaHHOE U JIOITONIIIEHHOE .~
M. 1996

3. A.c. 1408010 CCCP, MKI* E02B 1/00. CkBaxkuHiibiii cydpdozuometp /
B.H.Kwenxos, H .M. lepuenxo, 2.C. Apran // Orkporrust. F3o0perenust. - 1988.- Ne 25,

4. A.c. 479846 CCCP, MK E02B 1/02. YcTpoHCTBO Ui MCCIEA0BAHUS
CTPATUPUUMPOBAHHBIX PUILTPALMOHHLIX TOTOKOB XKMjkocTd [/ B.H. JKuneHkos,
O.H.Hocoga // Otkpritust. U3o6perenust.- 1975.- Ne29.

5. PyKkoBoJcTBo 1o rpayUpoOBKE TEPMOPEIUCTOPOB Y UCTIONB30BAHMIO KX 1IPU
[EOTePMUYECKUX U3MEPECHUSIX / MI3I-BO MHCTUTYTA MEPIIOTOBEACHMS. - AKyTCK, 1973,

0. CnpaBo1HOE PYKOBOACTBO ruporeosiora /lloa. pejx. B.M. Makcumona. - J1.:
loctexusnpar, 1959,

7. PekoMeH Aty 110 NIPUMEHEHUIO aBTOMATHU3HPOBAHHLIX KOMITJICKCOR
armaparypsl Il TeMrieparypHbix uaMmepeHui B rpyHrax / [ IHHMMC Focerpos CCCP. -M.:
Crportusaar, 1984,

8. HWmommn B.MD. J[peHaXHO-TIPOTHUBOQWILTPALIMOHHLIE MEPOIPHUSITUS B
MOA3EMHBIX coopyxkeHusiX Porynckoit I'OC // COopHux HayuH. TpyaoB I'uaponpoekra. -
1987. -Brin. 124. - C. 88-54.

9. Porxnn U.C., Kanunirnn JLE., Korenkona 2.1 i ap. IIporpamma U cocran
HaTypHBIX HAOMOAEHUN 3a (PUILTPALMOHHLIM M THMJPOXUMUYECKAM PCKUMAMH B

coopykeHrstx Poryuckoit 1 OC // COopHMK HayuH. Tpynos I uapornpoekra. - 1987, - Boi. 124,
-C. 100-113.




COAEPKAHUE

1. O01me nojgoXeHns . 3

2. KoHxpeTHble 3aga4u KOHTPOJS TEPMHUUYECKOI0 U QUILTPAlIHOHHO-
ro peXuMa CKaJILHOIO MacCuBa U IOJ3EMHOIO COOPYXKEHMS . . . O

3. PerinaMenT rnpoBeAcHUs HAOMIONEHUH 34 TePMUYECKUM U PUILTPA-
LIMOHHBIM PEXXMMOM MACCHBA U IOA3EMHOIO COOPYXKEHUs. . . . O

4. OCHOBHBIC IIPUHLIMITHI PA3MEILEHMS M KOHCTPYKTUBHBIE 0COOEHHO-
cTi KA B IoA3EMHBIX COOPYXEHUAX U BMELIAIONMX CKaJIBHBIX
MACCHBAaX . . . . . . . . ..o T

5. KonTponsHo-u3MepuTenbHas armaparypa (KVMA), ucrionsiyemas
JUISL HATYPHBIX HAOITIOIEHUH 34 TEPMUUECKUM U (PIILTPAIMOHHBIM
COCTOSTHUEM I10JI3EMHBLIX COOPYKEHMM M CKalIbHBIX MaccuBoB . . 10

6. Meroauueckue 0CoOCHHOCTH HATYPHBLIX HaOIIOAEHUM 3a Tep-
MHYECKUM U WIS TPALIMOHHBLIM COCTOSIHUEM TIO3EMHLIX CO-
opyXeHUH. Peryucrpaims, odpaboTka U aHaIM3 PEe3yJIbTaTOB Ha-
ONMIOZEHUM. . . . . . . . ... 14

[Ipunoxenue. 1IpuMep NpoeKTHON pa3paboTKU CUCTEMBI TeMIlepaTyp-
HOTO U QWILTPALMOHHOTO KOHTPOJIst Ha YYaCTKe T10[3&MHOT'0 Ha-
[OpHO-CTaRIMOHHOr o y3i1a Porysekout 10C . . . . . . . . .19

CIIMCOK TUTEPATYPhl . . . . . . . . o . o 26

27



Penaktop T.C. Apmioxuna
Koppekrop T'M. bosuuega

Komnrtorepasn sepetka 1.8, Quaunoscras

JIuureusust JIP Ne 020629 o1 14.01.98.
llognucanok neyaty 11.09.2001. @opmar 60x84 1/16.
[leuats odceetnas. Lleu.s. 1,75, Tupax 300. 3akaz 168,

Hspatenseteo u tunorpapus OAO « BHIY

o Al alm alkm A"

"UM. b..

H . BeneHeenay.

195220, Canxr-lietepOypr, 1 karckas yiu., 21.



