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VIK 626/627.03.001.42+627.824.012.4

PexoMenmamuu conepaar METOIBI H3MEPEHHUH 0CAaT0K U
TOPH3OHTAILHBIX CMEIICHHH OETOHHBIX IJIOTHH, 2 TAIOKE Me-
TOABI 06paboTKU ¥ aHANIM3A PE3YJIETATOB ITUX M3MEPEHHIA,

PexomeHmaIyy npeHa3HaYeHbl 111 NPAKTHYECKOTO HC-
TIOMBL30BAHMA CTY¥OaMHU 3KCILTyaTalMH THAPOIIEKTPOCT AHIIIH,
a TAKKE HHKCHEPHO-TEXHHUYCCKUMH PabOTHUKAMH, 3aHUMAK0-
IMUMHUCA BOITPOCAMH OLEHKM OCTOHHBIX M ENE300€TOHHBIX
TIJIOTHH, ¥ MOTYT pacCMaTpUBAThCA Kak JonosHeHue Kk “Tlpa-
BHJIAM TEXHIIECKOH 3KCILTYaTALMY NEKTPHUECKUX CTAHIHT U
ceTel” M JPYTHM ACHCTBYIOIIMM HOPMATHBHBIM JOKYMEHTAM.

© OAO «BHUUT nMm.B.E.Beneneenan, 2001



NPEAUCJTOBHE

Ocanks ¥ rOPU3OHTATbHBIE CMEIUCHH SABIIAIOTCA OCHOBHBIMH M HauO0-
nee MOKA3aTeNbHBIMHU ITApaMeTPaMH, HeOOXOMMBIMH /It AUATHOCTHKH COCTOS-
HUSA JKCILTYaTHPY EMBIX THAPOTEXHHYECKHUX COOPYKEHMUIA.

PexoMeHaaUMHU COAEPKAT OCHOBHBIC IOJOXKEHHA O COCTABE U PALIMOHAIB-
HOM pa3sMEIECHHH KOHTPOIbHO-H3MEpUTEIbHOM ammaparyps! (KUA) mis u3me-
PCHIs OCaAOK M TOPU3OHTANLHBIX CMEIECHMI OETOHHBIX (PKENE300ETOHHBIX) TIIIO-
THH Ha CKaJbHOM M HECKAIbHOM OCHOBAHHMAX, METOAAX MPOBECHHS U3MEPCHUIA,
HX MEPHOAMIHOCTH M METOAaX 0000IIEHHS U aHATM3a JAHHbIX HabmoneHuit. OHu
MOTYT OBITb HCIIONL30BAHBI TAKKE IPU AHAIU3E NAHHBIX HAOMFONEHHI 3a ocan-
KAMH M FOPH30HTAJNGHBIMH cMeleHuIMM 30anuid 'IC, COBMEmEHHBIX ¢ BOIO-
CNMBAMH HJIU BXOIAUIMX B HATIOPHBIHA (PPOHT.

PexomengauyH cOCTaBIeHBI HA OCHOBE MHOTOJIETHETO OIBITA Habrome-
HHMI{ ¥ MCCIEOOBAHHUI, MPOBOJUMBIX HA PA/E OTEYECTBEHHBIX THAPOY3JIOB, a TAK-
e 3apyOEHHOTO ONBITA U ABJLIOTC AOMONHEHHEM K JEHCTBYIOIMMM B HacTOA-
mee Bpems “TIpaBuiaM TEXHHYCCKOM IKCILIYATALMM JIEKTPHYECKHAX CTaAHLUMMI
u cetei”, x monoxkeHuaM CHull u ApyruM HOPMATMBHBIM JOKYMEHTaM
(P11 34.20.501-95, CHulT 2.06.06-85, CHuII 2.02.02-85).

PexoMeHanuu NPeAHA3HAYEHBI U1 HCTIONB30BAHMA CITY>XKOaMH 3KCITya-
tayu I'OC, a Taroxe HEXKCHEPHO-TEXHHYECKUMHU M HAYYHHIMH PAGOTHHKAMH, IIPH-
BJICKACMBIMH A/ OLCHKH COCTOAHKA IJIOTHH M MX OCHOBAHHMH IO PE3yNkTaram
HATYPHBIX HAOMIONEHHIA.

Cocrasncunl Pexomennamuu 8 OAO “BHUMIT um.b.E. Beneneesa” un-
xeHepamu Anexcanaposckoit 3.K. u Vpaxumusim B. I1. u B AOO HHMHOC
KaHI. TeXH. Hayk AmumoBsiM B.B.
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PAO PexoMeHaaNNH 10 AHAJIM3Y JaAHHABLIX
«EDC Poceuu» | o mpoBegeHHIO HATYPHBIX HaGmoacHHii BHUAD
32 ocaiKaMHu H TOPH3OHTAILHBIMEA
Beoasres
CMCIEHHSIMH OeTOHHBIX IIOTHH
BIIEPBLIE

1. OBIIIME I1OJIOKEHMA

1.1. CmerneHus 6CTOHHBIX IUIOTHH (BRICOTHBIE H IUIAHOBBIC) OTHOCATCA K
OCHOBHBIM JTHATHOCTHYECKHM MAPAMETPAM, CBI3AHHBIM C KPHTCPHSIMH HAJICK-
HOCTH. HabmoneHus 3a CMEIMEHUAMH sIBISIOTCH HAUO0IEC MPeACTABHTCTLHEIMH
U3 BCEX BHAOB HAOMIOACHMH, MOCKOIBKY HANIALHO XapaKTepU3yIOT IMOBEICHHE
TUIOTHHBI U OCHOBAHHA B TICPHOX CTPOUTENBLCTEA M OCHEYIOIEH IKCIUTyaTauud
M MO3BOJLTOT JOCTATOYHO OOOCHOBAHHO OLCHHTH CTaTHYECKYIO pabOTy CucTe-
MBI “ILIOTHHA-OCHOBAHHE .

1.2. MeToas! W3MEPEHHIT H OCHAILEHHOCTH coopyaeHusa KMA s Habmo-
neHuid 32 OOIIUMH CMCIIEHHAMH 3ABUCST:

OT KJ1aCCa IUIOTHHBI,

OT THIA TUIOTHHBI H €€ KOHCTPY KTUBHBIX 0COOCHHOCTEH;

OT TOTIOTPa(PUUECKUX H HHKECHEPHO-TCONOTHYECKUX YCIOBHIT OCHOBAHWA
1 OeperoBBIX MPHMBIKAHHH.

1.3. OCHOBHBIMH ACHCTBYIOLIMMM HArpy3KaMH Ha OETOHHYIO IIOTHHY H
€€ OCHOBAHHUE SABJLIIOTCS:

COOCTBEHHBIH BEC COOPYKECHMS, BIJIOYAA BEC NIOCTOSHHOTO TEXHOJIOTH-
YECKOTO 00OPYIOBAHMS, .

THAPOCTATHYECKOE JABJICHHE BO/ABI HA HATIOPHYIO M HU3OBYKO IPAHH,

(UIBTPALHOHHOE NPOTHBOAABICHUE HA MOJOIUBY COOPYIKCHHA,

JIABJICHHE BOABI HA JHO BOAOXPAHWIHING H OOpPTa,

TEMIICPaTyPHBIC BO3ACHCTBHA HA COOPY KEHHUE,

Brecemnt YTBepxIeHbI Cpox
OAO «BHMHT PAO «EDC Poccrm BBEACHHS
uM.B E BegeHeepa» Tlucnmo Ne 02-1-03-4/618 B JeiicTBUC
o1 03.07.98 TkB.2002 1.




JIMHelHOE CMEIIECHHUE COOPYIKCHMA O JCHCTBHEM NEPEYHUCACHHBIX Ha-
I'Py30K COCTOHT H3 BEPTHKAIBHOIO U FOPU3OHTAIBLHOTO. BeprukanbHoe cMmeme-
HME BKTIOYAET OCAAKY NIIOTHHEI B pe3ynsrare Ae()OpMHUPOBAHHS OCHOBAHHA MOX
HATPy3KaMH, a TAloKke H3MEHEHHE BEPTHKANBHBIX PA3MEPOB OETOHA COOPYKCHHUS
B PE3yJbTaTe TCMIEPATYPHBIX BO3ACHCTBHH. [OPH30HTaNBHOE CMEICHHE IIO-
THHBI ¥ OCHOBAHMA 0OyCJIOBJICHO BO3JACHCTBUEM BOXBI BOAOXPAHHIHMINA (THAPO-
CTAaTHYECKOE JABJICHUE NUIIOC AABIEHME BOABI HA JIOKE BOJOXPAHHITHINA), TEMIIE-
paTypHBIMH Ae()OPMAlMAMU TeTIa IIOTHHBI, CBA3AHHBIMHE C CE30HHBIMH H3MCHE-
HILIMH TEMIIEPATYPHl BO3AYXa M BOABI M HEYNPYFUMH Ne(hopMALMIMHU OCHOBA-
HyA, OEpEroB M MaTepHaa IIOTUHBL

1.4. HaGmomenust 33 0CaAKaAMH U TOPU30HTAIBHBIMHU CMEINCHHAMH TLIO-
THHBI B OCHOBAHHMS OCYIUECTBIIAIOTCS BO BPEMA CTPOHTC/IBCTBA, NEPBOHAYAB-
HOTO HANOJHEHHA BOAOXPAHHIMILA M B IEPHOJ IOCTOSHHOMN KCIUTYaTalMH.

1.5. Komuuecteo KMA no/pkHO GBITH OOCTATOMHEIM JUIA ONMPEACIICHMS
PEaKUHHU COOPY>KEHMS M €r0 OCHOBAHUS HA HATPY3KH H TEMIIEpaTypHBIC BO3ACH-
creui. Ha ocHoBaHHM ombITa 3kcIutyarauuyu o6bem KHA u ee cOCTaB HA KOHK-
PETHOM COOPY>XCHHH MOTYT OBITH YBEIMYEHBI ¥ JOTIOJIHCHBI.

1.6. Mismepenust 0Cafok M TOPU3OHTANbHBIX CMEIUCHHI IUIOTHHBI U €€
OCHOBaHMA MPEIyCMaTPUBAIOTCA IPOCKIOM OPraHM3aUMH HHKCHEPHO-TCONC3H-
YECKUX paboT, BXOAALIMM B COCTaB MPOEKTA HATYPHBIX HAOMIONEHHUI M HCCIEH0-
BAaHUH AN KaXKOOr0 KOHKPETHOro coopyxeHus (Pexomenmaumuu IT 100-81/
BHUWIT) . B npoexre OpraHu3aLHy Ie0e3MICCKUX pabOT ONPEAEILIOTCS METO-
JIKa HAONMIONCHUH, CPOKM M YaCTOTA IPOBEACHHSA U3BMEPEHHIL M HX TOYHOCTb.

1.7. HabGnroaeHus 32 OCaaKaM¥ U TOPH30HTATBHBIMU CMEILECHMAMH OETOH-
HBIX JUIOTHH IPOBOJATCS B COOTBETCTBUM C CyIUECTBYIOIUMMH PEKOMEHIALMAMH
[1]. Ana einonHeHUs HAOIFOACHMUI, a TAXOKE NEPBUYHOH 00pabOTKY JAHHBIX H3-
MEPEHHH MPHBJICKAIOTCS F€0AC3HCTHI COOTBETCTBYIOLIEH KBamMuKkammu. Ha k-
CIUTYaTHPYEMBIX COOPYKECHHAX T€ONE3HHECKHE pabOTh BBIIONHAIOTCA, KaK IMpa-
BIUIO, CHELMANU3UPOBAHHOM NOAPANHON opranu3anueii. Ha KpynmHbIX THApOy3-
JIaxX rpymnmna reofe3mIeCKHX H3IMEPCHHUI MOXKET BXOAMTH B cocTas ruapouexa I'SC.

1.8. BropuuHas 06paboTka ¥ aHamu3 AaHHBIX H3MEPECHUH 0CaI0K H rOpH-
30HTAJIBHBIX CMEIICHHI, HEOOXOAMMBIX MU OLEHKH COCTOSHHS COODY>KCHHIA,
Pa3paboTku mpeaenbHO JonycTuMbIX 3HaYeHui (TT/13) AHarHOCTHYECKUX H KOH-
TPONHPYEMBIX NAPaMETPOB, a TAKKE JUIA MPOTHO3HPOBAHMA pabOTHI COOpYIKe-
HUS NIPH JAJbHEHAINEH SKCIUTyaTalMy BBHIMONHAXOTCA C MPUBICYEHUEM HAyYHO-
HCCICAOBATENLCKON HIIH MPOCKTHOM OPraHH3alMHu.

1.9. B Texctre PexoMeHaanuit MCIOb3y FOTCA CCHUIKM HA CNEAYIOLIHE HOP-
MAaTHBHbBIC JOKYMEHTBL

1. lIpaBmiia TEXHHYECKOH IKCIITyaTalMy ICKTPHYECKUX CTAHIMH U Ce-
teit Poccuiickoit ®enepaunn : P/ 34.20.501-95. 15-¢ uzpanue. M., 1996.
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2. CHull 2.06.06-85. ITnoTHHE OeTOHHBIE U Xkefie300eTonnnie. M.: LIHTII
T'occtpost CCCP, 1986.

*3. CHulII 2.02.02-85. OcHOBaHMs THAPOTEXHUYECKHX COOpPYxKEHUH. M.:
ITHTTI I'occrpos CCCP, 1986.

4. Tloco6ne ma usyyeHusa “TIpaBuI TEXHHUECKOH IKCILTyaTalUH JIEKT-
pudeckux cranuuii u cereit” (14-¢ m3manue, rnaga 3.1). M.- CII6, 1992.

5. Pexomenganmn no HaOMOACHHAM 33 HATPSLKEHHO-Ne(DOPMHPOBAHHBIM
cocTosHueM OeTonHbIX m1oTHH: [1-100-8 I/BHUHWI um.B.E Beneneesa. J1., 1982.

6. PeicoMenauni o npoBeACHUIO HaTYPHBIX HaOmoaeHuit 3a nedopma-
IIMH CKAJIBHBIX OCHOBAHWH OCTOHHbIX MWIOTHH. [1-792-83/Tmaponpoekr. M.,
1985.

7. PexoMeHAAIH 1O MPOTHO3HPOBAHMIO SKCTPEMAJIBHBIX NICPEMELLICHH I
rpeOHs GETOHHBIX rPABHTALMOHHBIX IUIOTHH B MEPUOR HX IKCIUTyaTauuu: I1-06-
73/ BHUUIT um. B.E.Beneneera. JI., 1974.

8. PexoMeHJAMH [0 NPOTHO3HPOBAHHUIO AE(OpMALMK COOpY KEHMI
THIPOY3JIOB HA OCHOBE PE3YNBTATOB reoAe3Hdeckux Habmoaenwuii: I1-53-90/
BHUMI um.B.E.Beneneera. JI., 1991.

2. METOJbI UBMEPEHUA OCAJXOK BETOHHBIX IIJIOTHH

2.1. MI3MepeHus ocanok GETOHHBIX IUIOTHH B MX OCHOBAaHHH BBUTONHSIOT-
Csl, B OCHOBHOM, ICOC3HYCCKHMH METOAAMH — IEOMETPHYECKOTO, TPHTOHOMET-
PHH4ECKOr0 MJIH TUIPOCTATHYECKOro HuBeMpoBaH. Hanbonesmee pacnpocTpa-
HEHHE MOJIYYHIIO TCOMETPUYCCKOE HUBEIMPOBAHHE. TOUHOCTh M3MEPEHHUs OCa-
JOK XApaKTEePU3yETCs CPCAHEH KBAOPATHMHECKOH IOrPEINHOCTHIO ONPEACICHUSA
aedopMaumit ¥, B 3aBUCHMOCTH OT JONMYCTHMOH NOTPEIIHOCTH, Ha3HAYAOTCS
Ppa3paam! (KIacChl) HUBEJIUPOBAHHUA.

2.2. Ocazxa 6eTOHHBIX TUIOTHH HA CKAJIbHOM OCHOBAHMH JIOJDKHA OIIpeae-
JIATBCS CO CPEOHEH KBAAPATHYECKOH MOTPEINHOCTHIO 1 MM, Ha HECKAJILHOM OC-
HOBaHUM — +2 MM. METOAHKA HUBEJIMPOBAHKA, HCIOJIb3YeMasA PH HAOIFONECHUM
32 0CagKaMH IUTOTHH, OTJIIHYAETCA OT METOOHMKH, PEKOMEHIYEMOH roCyJapCTBEH-
HOM MHCTPYKIHEH,60bIIEH TOUHOCTEIO M HA3BIBAETCA IMAPOTEXHMYECKUM HH-
BenyposanueM [1].

2.3. Jliin ob6ecnieyeHus HAbMoaeHUi 3a oCaakaMu Ha coopyxeHmsx I — 111
JJIACCOB CO3/Ia€TCS BHICOTHAA ONOPHAS CETh, B COCTAaB KOTOPOM BXOAAT:

(pyHIAMEHTaNbHBIE (MCXOIHBIC) penepsl, 3aKIAaAbIBAEMBIC B NIPOYHBIE,
YCTOWYMBBIC OPOIIBI 32 MPEACIAMH 30HBI BO3MOXKHBIX Je()opManuii OCHOBaHUSA,
BBI3BAHHBIX CTPOHTC/IBCTBOM COOPY KEHMH U HAIIONHEHUCM BOAOXPAHHIIHINA,
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pabouue peneps!, 3axJagbIBAEMBIC BOIH3H COOPYXKCHUA B nedopmupye-
MO 30HE OCHOBAHHA, OT KOTOPBIX HUBEIHUPYIOT MApPKH HAa COOPY KCHHH;

BBICOTHBIC MAapKH, PacliojaracMblc Ha IUIOTHHE, OCHOBaHMH M Oeperax
BOJIM3H TUIOTHHBIL.

2.4. Konu4ecTBO M pa3MEIIEHHE BBICOTHBIX MAPOK Ha IIOTHHE ONPEAEIs-
€TCs IIPOEKTOM HAaTyPHBIX HAOMIONCHMIA C y4ETOM TUIA IIOTHHBI ¥ €€ KOHCTPYK-
THBHBIX OCOOEHHOCTEH, HCXOAA U3 HEOOXOAMMOCTH NOTYYEHHs JAHHBIX O BEJIH-
YHHE M PACTIPEACICHUM 0CaN0K KXIOK cexuuu (6:10Ka, cTo10a).

Mapxky Ha IJIOTHHE YCTaHABIMBAIOT B MECTAX, AOCTYIHBIX IS IMPOBEIC-
HHUsL HAOMIONCHHHA:

Ha rpebHe, TOPU3OHTAIBHBIX U C1a00 HAKIOHHBIX MOBEPXHOCTAX COOpY-
JKCHHUA,

B NOTCPHAX, TAJICPEAX BHYTPH TEJIA IJIOTHHBL

J11  CeKuMi IIOTHHBI, UMCIOUIHMX 3HAYMTCIBHYIO JKECTKOCTH, KOJIHYe-
CTBO OJHOBPEMEHHO HAOMONAEMBIX MAPOK MOXET ObITh OTPAHMYEHO YCTHIPHMS,
KOTOpAbIE B IJIAHE PAaCcNONararoTCs BOMM3H yIIIOB cekuuy. B cayyae 60npLmx mia-
HOBBIX pa3MEpOB CEKIMH IUIOTHHBI, KOTAa CEKUHA MPEACTABIIET CO00# HEOCTa-
TOYHO KECTKYI0 KOHCTPYKLUIO (OCOOCHHO B CTPOMTENIBHBIN NMEPHOX), KOJIMHC-
CTBO YCTAHABJIMBACMBIX HAa HEH MAPOK CNEAYET YBEAHYHTH OO 6-9. Ha y3kom rpe6-
HE IUIOTHHbI OTPAHHYHBAIOTCS YCTAHOBKOH ABYX MApOK - CO CTOPOHBI HHXKHETO
Oneda no xpasM cexuyu, OCTaTbHbIE MAPKY YCTAHABIUBAOT HA HH30BOM OTKOCE
TUTOTHHB! MITH B TIOTCPHAX.

Kpome Mapox a1t 3KCIUIyaTalHOHHBIX HAOMIONCHHH, 0OBIYHO MPexyCcMaT-
PHBAETCA YCTAHOBKA BPEMEHHBIX MAPOK HA HU3KHX OTMETKAX A1 KOHTPOJIA OCa-
JIOK OCHOBAHMA B IICPUOJ CTPOUTENBCTBA. [10CIeA0BaTENEHOCTD YCTAHOBKH BPE-
MEHHBIX ¥ TIOCTOSHHBIX (IKCILIYATAUMOHHBIX) MapOK ONPEACIACTCA U3 YCIOBUA
HEMPEPLIBHOCTH M NPCEMCTBEHHOCTH HAOIFONEHHUIT C Hayana CTPOUTENBCTBA.

2.5. TeoMeTpHyeckOoe HHBEIUPOBAHUE SBACTCS HAMOOJEE pacmpocTpa-
HEHHBIM METOAOM U3MEPEHHUS OCANOK IHAPOTEXHUMECKUX COOPY>KEHHMIM H HX OC-
HOBAHHH. [IpeBBIICHUE OTHOH TOUKH COOPYKEHMA HAZ APYTOH ONMPEAEIAIOT IO0-
CPEICTBOM TOPHU3OHTANBHOTO JIyda BU3HPOBAHMA, HJI1 4Ero MEXAy HalOmomae-
MBIMH TOUYKaMH (MAPKAMH) YCTAHABJIMBAIOT HUBEIIHP, a HA TOUKax — peiku. [Ipe-
BBILICHUE ONPEAEILIIOT MO Pa3HOCTH OTCYETOB IO JABYM peiikam. IloxpobHee o
TEOMETPHYECKOM HUBEIUPOBAHUY CM. B HOpMaTuBHbIX M3maHuaXx [1], (ITocobue
A7 u3ydenus «IIpaBHi TEXHHHECKOH IKCILTyaTalHy JIEKTPHYCCKUX CTAHIUH U
certei», 14-¢ u3nanue; Pexomennaruu I1 792-83/Tuaponpoexr).

T'eoMeTpHYECKOE HMBEIMPOBAHHE OTJIMYACT BBICOKAA TOUHOCTh HAOIFO-
JEeHHH (CpeaHas KBaapaTH4ecKas morpemHsocts 40 0,1 mm Ha 100 M HHUBETUpHO-
TO XOJ1a), a TAKKE CPABHUTENBHO HEAOPOroe 000PyIOBAHKE.



2.6. TpHrOHOMETPHUYCCKOEC HHBEIMPOBAHHE MPUMEHSIOT A H3MEPECHHUS
OCAIKH TOYEK, PACTIONOKCHHBIX B TPYAHOAOCTYHBIX MECTaX (HapUMep, Ha TIo-
THHAX B Y3KMX M ITYOOKHX KAaHBOHAX). METO 3aKUTFOYAETCS B ONPEACICHUH Npe-
BBIIICHUA OAHOH TOUKHM HAA APYTOH MyTEM M3MEPEHMs YITIa HAKIOHA BUSHPHOIO
Jy4a M PaCCTOSHMA OT MHCTPYMEHTA JI0 TOUKM BU3HWpOBaHus. IIpu HeobxoauMo-
CTH ONPEACNICHHS PACCTOSHHA C BHICOKOH TOYHOCTBIO TPHTOHOMETPHYECKOC HH-
BEJIMPOBAHHE MPUMEHSIOT, B OCHOBHOM, COBMECTHO C TPHAHTY/IIIIMOHHBIM METO-
JOM. I[JIH TPUTOHOMETPHYCCKOrO HHBCIMPOBAHUA BO3MOXHO HCHOJIB30BAHHC
TAXEOMETPOB — OOBIMHBIX M JJICKTPOHHBIX TaXEOMETPOB-aBTOMATOB. B mocie-
JHHX BECh TPOLIECC H3MEPCHHH M BEMMCACHUI MPOXOAUT ABTOMATHYCCKHU A0 T10-
Jy4CHHS BCEX HEOOXOAMMBIX JAHHBIX (HAKIIOHHBIC PACCTOSHIS MEKIY TOUKAMH,
TOPH3OHTANbHBIC MPOCKUMH, MPEBHIUEHHA OAHOR TOUKH HAA APYIOH).

Crnenyer OTMETHTB, YTO BHICOKAS TOYHOCTDb YIVIOBBIX M JMHCHHBIX H3MeE-
PEHHH C MOMOLIBIO TAXCOMETPOB-aBTOMATOB BBITYCKA MOCJIEIHHX JIET MO3BOJIA-
€T NMOJY4UTb JaHHEIE 00 0CATKAX COOPYKEHHH C TOUHOCTHIO, MPHOMIKAroWEHC s
K TOYHOCTH T€OMETPHYECKOTO HUBEIHPOBAHHUS, TTPH 3HAYUTEILHOM COKPAIUCHUH
BPEMEHH 10 NOJY4EHUSA KOHCUHBIX PE3yIbTaTOB HAOMIOAECHHUH NPU OXHOBPEMEH-
HOM CHIDKCHUH TPYHO3aTpaT. ITO MOXKET CIY>KHTh 00OCHOBaHHEM Aja Gonee
IIMPOKOTO NMPHMEHECHHS TPUTOHOMETPHUYECKOTO HHBEIHPOBAHUS COBMECTHO C
T€OMETPHYECKHM.

2.7. 'napocTaTiyeckoe HUBETMPOBAHKME UL ONPEACICHHS TIPEBBILCHHS
OJHOM TOYKH COOPY>KCHHUA HAJ APYTOH OCHOBAHO HA 3aKOHE COOOILAIOLIMXCS CO-
cynos. Haubonee pacnpocTpanecHHOH ABIACTCA CTALMOHAPHASA YCTAHOBKA THI-
POCTaTHYECKOTO HHBEIMPOBAHHUA, COCTOSIIASA U3 TPYO, TOPH3OHTANIBHO YKpEI-
JICHHBIX HA IIBAX MEMXIY CEKUMAMH (MM CTOJIOAMH) NJIOTHHBI B NMPOXOJbHBIX
MITH TIOTICPEYHBIX Iajiepesx U COCAUHCHHBIX MEXAy coboit mnanramMu. Cucrema
3aNOJHACTCS SKUAKOCTHIO. B MecTax H3MEpEHHs 0CaIKM HAX TpyOamu 3axJiabi-
BAIOTCA CNELMANIbHBIE OOKOBEIC 0CAJOYHBIE MAPKH C OTBEPCTHAMH I YCTAHOB-
KU B HMX NEPEHOCHOTO MUKpon3Mmepurteis. CpeaHue KBaJpaTHyeCKue Norpen-
HOCTH U3MEPEHHUA COCTABILAIOT £0,2 MM MEXIY TOUKAMM OHOH MHIPOCHCTEMBI.

CucreMa THAPOCTATHYECKOTO HHBEJIUPOBAHMS AODKHA OBITH NMPHUBA3aHA
K MCXOAHBIM PENEpaM HAPY KHOM OIIOPHOM CETH.

H3MepeHms ypoBHS XKHUIKOCTM B CHCTEMAX TUAPOCTATHYECKOTO HUBEIH-
POBAHNA MOKHO BBIIONHATL AMCTAHIIMOHHO C MCMOJIB30BAHUEM OTEYECTBEHHON
anmapatypri{(Hanpumep, npeodpasosaress ypoBHs xunkoctu tuna [TYXC xou-
crpyxunn ¥ Ca Nuaponpeexra — AOQ TUTAC).

ITpumeuanne: JIpeoGpasopatenu tina [TYXKC BbinycKaloTes ¢ NpeaenaMu 13-
MepeHuit ot 32 g0 500 MM, norpemHocTs uaMepeHnii — 0,6% OT BepxHero npejena.

2.8. [ina nabmoneHu# 3a 0CanKaMu CKaJIbHBIX MACCHBOB MOTYT OBITH HC-
TIO/Ib30BAHBI TAKIKE CKAJBIBIE 3KCTEH30METPBL ITpubop COCTOUT M3 TPEX OCHOB-
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HBIX YACTCH: aHKEPa, CTEPXKHA U HHAMKATOpA (M3MEPHTEL1) CMCIIECHHUH. B kaye-
CTBE MHIMKATOpA MOTYT ObiTh MCHob30Baus! Mpubops: IVIAC wm ITIIC [2].
CreprkeHb COCIUHAET HHIUKATOP C AHKEPOM, MPEACTABILIIOINM C000i MexaHu-
YECKHM PACIIMPSIOLIYIOCA KOHCTPYKIIMIO, H3TOTOBJICHHYO Ha 6a3e KIMHA, KOHyCa
MM TIPY>XHHBI, KPEILIIYIOCS K CTCHAM CKBAXKHHBI TIPM TOMOIIM yXapa WM 3a-
BepThIBaHMA. ITOrpeIHOCTH M3MEPEHUIT 3aBUCAT OT M3MEPHTEIbHOM Oask! (pac-
crosiHuA Mexay aHkepoM u ankepoM IUIJIC) u cocrasmaror 0,025-0,25 mMm.

2.9. HusenMpoBaHUE BBICOTHBIX MapOK, PACNOJIOKCHHBIX HA TUIOTHHE,
OCHOBaHHY ¥ OOpTax, B IEPBBIH NEPUO/ MOCTOSHHOM IKCIUTYaTanuy (II0Ce J0C-
TioxeHst HITY) 0/bKHO NMPOM3BOAUTECS OMH pa3 B Mecsu. B nansHeliem, nocnie
TOTO, KaK IPUPALICHME OCAAKU OKAKETCH MCHBLIE IOTPEUIHOCTCH M3MEPEHU,
HHBEJTUPOBAHHUE CJICAYET IPOU3BOIHTH KAJKABIC JBA MECALA B TCYCHHE NEPBOTO
rofia, KOKIBIE TPH MECSL@A B TEYEHHE BTOPOTO M TPETHETO TOAA, a 3aTEM JBa pasa
B 1o (BeCHOI U oceHblo). Ilepexon Ha Gonee peakue HaOmoACHUS (He pexe O-
HOTO pa3a B 5 JIET) BO3MOKCH TOCJIE TOTO, KAK HAaOMOAeHUAMH OyAET yCTaHOBIIC-
HO, YTO CHCTEMA “TIJIOTHHA-OCHOBaHHE  paboTacT YNPyro H HeOOpaTUMBIC IPO-
LIECCHI OTCYTCTBYIOT.

JI11 CHIDKEHMS TMOTPEILHOCTCH M3MEPEHMS OCaAOK, BBI3BAHHBIX Kojeba-
HUAMHM YPOBHS BOJbl B BOJONPAHHJIMINE H TEMICPATYPHBLIMH JAe(HOpMALUAMHE
6eToHa COOPY>KCHHMH, U3MEPCHHS CIICAYET HPOU3BOAUTH CTPOTO B OJMHAKOBHIC
KaJICHOAPHBIE CPOKH.

3. METOJbI USMEPEHUS I'OPH3OHTAJIBHBIX CMEIIEHUH
BETOHHBIX IINIOTHH

3.1. T'opusonranbHoe cMeLeHHe 6ETORHOM TIIOTHHBI, 0COOSHHO ee rped-
Hl, Ja€T HHTETPAJILHYIO XapaKTEPHCTHKY pabOThl CHCTEMBI ILIOTHHA-OCHOBAHHE
M ABJICTCS NMO3TOMY OJHHM M3 OCHOBHBIX AMATHOCTHYCCKHX IIAPAMETPOB.

3.2. i nposeacHUs HAOMIOACHUH 32 TOPH3OHTAJBHEIMHM CMEIUECHHAMH
OCTOHHBIX [UIOTHH HA COOPY>KCHHSX, OCHOBAHMAX M 6OPTAX CO3MAIOT reones3u-
YECKHE CETH - HAPYKHYIO U BHYTPEHHIOK. JTO MO3BOJIAECT NPHMEHATH OTHOBPE-
MEHHO HECKOJILKO METOJNOB HaOmroneHuii, o0liee YuCI0 KOTOPBIX, MCHONB3Ye-
MBIX Ha IpaKTHKe, Joxoaut 0o 10-15. K Haubonee pacnpocTpaHeHHBIM METOAAM
HaOmOneHUH OTHOCATCA:

METO/BI, OCHOBAHHBIC HA TOYHBIX JIMHCHHBIX H3MEPEHHUAX,

METOIBI, OCHOBAHHBIC HA JTHHEHHO-YITIOBBIX MOCTPOCHHUAX;

METOABI KOCMHYECKOH (CYTHHKOBOM) Ie0Ac3uH;

CTBOPHBIE METOAbI — ONTHYECKUMA, CTPYHHBIH;

METOBI M3MEPEHHH C IIOMOIIBIO MPAMBIX M OOPaTHLIX OTBECOB.



TlepBbie TpU METOJA MPMMEHAIOT AN H3MEPCHMI aOCOMOTHBIX CMELLE-
HUH, NOCNEAHHE — 1A U3MEPEHHS] OTHOCUTEIBHLIX CMEILCHHH. Bo3moxkHo mc-
TIONB30BAHUE KOMOHHUPOBAHHBIX METOJOB U3MCPCHHH, MPH KOTOPBIX KOHUCBEIE
TYHKTbI CTBOPOB, TOYKM AHKCPOBKH OTBECOB BIUTIOUAKOTCS B OOLIHE reoJe3uyec-
KHE CETH, 3 NPOMEXKYTOUHBIE KOHTPOJIBbHBIE TOUKH HAOMOZAOTCA OTHOCUTENILHO
CTBOPA MJIH HUTH OTBECA.

3.3. KonuuecTso 1 pa3MenieHHe 3HAKOB AT HAOTIONEHHH 32 TOPH30HTAb-
HbIMH CMEIUCHHAMM OCTOHHBIX IUIOTHH, HX OCHOBAHWIi H HOPTOB ONPCACTAETCS
NPOEKTOM HATYPHBIX HAOMOACHNH, HCXOIS M3 IPHHATHIX METOJOB HAOIONeHHH,
THIOB IVIOTUH, WX KOHCTPYKTHBHBIX OCODCHHOCTEH H3 YCNOBHA IOTYYCHHUS MOJI-
HBIX JAHHBIX O BEIHYMHE ¥ PACIPEAC/ICHUH CMCLICHHIT KaK BCEX CEKLHH COOpy-
JKEHHA, TaK ¥ OCHOBAHUS.

3HaKH{ HA NUIOTHHE YCTAHABIMBAIOT HA rpeOHE, HA BBICTYMAX CO CTOPOHBI
HIDKHETO Obeda, B MOTEPHAX U TaNepesX BHYTPH Teaa IIOTHHEL [Ipu nosTansoM
BO3BCACHMH TUTOTHHBI OOBIYHO NPEXYCMATPUBAETCS YCTAHOBKA BPEMEHHBIX 3HA-
KOB.

3.4. MeToapl, OCHOBAHHBIC HA TOYHBIX JUHEHHBIX M3MEPEHHMAX MEXIY
OTIOPHBIMH H KOHTPOIbHBIMH ITyHKTAMH HA COOPY>KCHUM H OCHOBAHHH, SIBIIIOT-
CS BEChMA PACTIPOCTPAHCHHBIMH NPU H3YYCHHH rOPH30HTAJIbHBIX ICPCMEIUCHHUH
TUAPOTEXHUYECKHUX COOPY KCHHH.

Hx oTnMyaroT mpocToTa M3MEPEHHH, OONBINONH AUANIA30H IIHH MCKEY
TMyHKTaMH (0T HECKOJIBKUX METPOB 0 HECKOJBKUX KUJIOMETPOR), BEICOKAS TOY-
HOCTB M TIPOCTOTA H3MEPCHHUH, BO3MOXKHOCTh ABTOMATH3AIMM HAOMFONACHHH.

Keagparnyeckue morpemHocTd Habmomermit: A = (0,5 - 2,0) + 4.10°
IOPH M3MEPEHHAX CBEeTogaapHOMCpami ([l — paccrostHue MExIy IyHKTAMMY),
A - 0,1+0,2 MM npH H3MEPCHUH MPOBOTOYHBIMH JIEHTAMH.

3.5. MeTonsi, OCHOBAHHBIE HA JTHHEHHO-YIJIOBBIX NMOCTPOCHUAX (TPHAH-
T'YJSLHH, TOAMTOHOMETPHHU H Jp.), OTIMYAIOTCS TEM, UTO TMO3BOJLTOT OXBAThI-
BaTh HabmoneHwAMH H0apnIe TeppUTOPHH. K ZOCTOHHCTBAM CIEIYCT OTHECTH
TaKKe BHICOKYIO TOYHOCTb HAOMIOACHHI - KBAAPATHUECKHE IIOTPELTHOCTH COCTaB-
mot: A = J-10°%+1-10°,

HenoctarkaMu 3THX METOZOB AB/LTOTCS: BIHSHUE BHEUIHUX (axTOPOB Ha
TOYHOCTB H3MepeHuit (pedpaxius), a TaKKe CI0XKHOCTH ABTOMATH3ALMH HAOO-
JEHHN.

3.6. MeTooel KOCMHYCCKOH (CITYTHUKOBOR) re0AC3HH OTIHYAOTCA BHICO-
KOM TOYHOCTBIO HAOMOACHHI NPy OOIBLIMX PACCTOSHHSAX MEXAY ITyHKTAMH
(1 — 50 xM), npH 3TOM HET HCOOXOIMMOCTH B3aMMHOM BUAUMOCTW HaOmomae-
MBIX ITYHKTOB. METOAbI HCTIONB3YIOTCS, B OCHOBHOM, NIPH H3YYCHUHU MIAHOBBIX H
BBICOTHBIX NMOABIDKEK TCPPHTOPHH COOPY KEHHH.
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3.7. CTBOpHBIC METO/BI H3MCPEHHA TOPH3OHTAILHBIX CMCIICHUI SBJISHOT-
Cs CAMBIMM ITPOCTHIMH H PACIPOCTPAHECHHBIMU. JTH METOb! MPUMEHAIOT B CITy-
4ae NPAMOIMHEHHON OCH COOPY’KCHMM, HO BO3MOMKHO HMX KCIIOJIB30BAHHE W B
CIIy4a€, KOTAA OCh COOPYIKEHHIt KpUBOIMHENHA. [/ MpOBeACHMA H3MEPCHUIA HA
COOPY EHHH NMPOKIAABIBAETCA CTBOP, 3AKPEIIICHHBII IO KOHLAM OIIOPHBIMY ITYH-
kraMH. OnopHbIC MyHKTHI, KAK MPABMJIO, PACIONATAIOT 3a MPEACIaMH COOpPYKe-
HHH, B 30HAaX, HC HCHBITHIBAIOMHUX Ze(OpMALHit OT ACHCTBYIOIMX HATPY30K.
ITpHHLMIHATEHO BO3MOXHO YCTPOMCTBO OMOPHBIX IIyHKTOB Ha AE(DOPMHPY EMBIX
y4aCTKaX OCHOBAHMA MJTH HA KPAWHUX CEKLUILAX IUIOTHHEI, HO B 3TOM CJIy4ae BKJIO-
YEHHE OTNIOPHEIX IMYHKTOB B OOIIYIO TEOAE3HUECKYIO CETh (HAIPUMED, NYTeM Y-
TAHOBKH BOMH3M HHX OOPaTHBIX OTBECOB C QHKCPOBKOW HA MAKCHMMAJIBHO BO3-
MOXHOM rIybuHe) ABaseTca 00s3aTebHBIM. MeX Iy ONOPHBIMY MyHKTAMH 1O
CTBOPY YCTaHaBJIMBAXOT KOHTPONBHBIE 3HaKH. 110 ciocoGam u3MepeHuit pa3mm-
YAOT CIIEAYIOLIME BADMAHTEL CTBOPHBIX METOJIOB!

ONTHYECKHH C yCTAHOBKOH HAa KOHTPOJIBHBIX MyHKTAX HEMOOBHYKHBIX HIIN
NOBIDKHBIX MApOK,;

CTPYHHBIH;

CTPYHHO-ONTHYCCKHIA,

cnocob CBETOBOTO JIy4a (1a3€PHOTO M Ap.).

OnTHYECKHUIT CTBOPHBI MCTOA UCIIONB3YIOT, B OCHOBHOM, U H3MEPEHHH
HA MOBEPXHOCTU COOPYXEHHH (rpedeHs, yCTymbl M T.X.). JnuHA CTBOpa — OT
1 xM u 6onee. KBaaparnyeckas MOrpelHOCTy U3MEPeHHit — 1-2 MM mipu jutiHe
cTtBopa 200 m.

CTpyHHBI H CTPYHHO-ONTHYCCKHUIT (TIPH KOTOPOM CTBOP 3a4aCTCs CTPY-
HOM, a A7l H3MEPEHHH MPHMEHAIOTCS ONTHYECKHE H3MEPUTENBHBIE YCTPOHCTRA)
CTBOPHBIE METOMbI MOYKHO HCIIOIB30BATh TONBKO B MOMEINECHHH (OTEPHBI, raje-
peu u T.4.). IlorpeuHocts uamepenuit - 0,5 MM mpu znune cteopa 1o 800 M.
BosmorkHa aBTOMaTH3aLus HAOIONCHUH.

3.8. g HabmoneHHUit 32 OTHOCHTEIbHBIMH TOPH30HTAILHEIMM CMEILE-
HYAMH IUIOTHH M MX OCHOBAHHMH MCIIONB3YIOT MPAMBIE H 00parHbie 0TBECHL. [1ps-
MOH OTBEC NPEACTABIAET COOOH TpPy3, MOABEIUCHHBIN HA MPOBOJNOKE, BEPXHMH
KOHEIl KOTOPO# 3aKpEIVICH B BEPXHCH YaCTH IUIOTHHBL B obparHoM oTBece, B
OTJIMYME OT IPAMOTO, HIDKHHH KOHEI[ IIPOBOJIOKH 3aKPEIUICH B 3a60€ CKBAXKHUHBI
B OCHOBAaHUM WU B HYDKHCH 4aCTH IIOTHHBL BepTHKANBHOES MONMKEHHE IPOBO-
JIOKM TIOAJEPKMBAETCA C MOMOIUBIO IIOMIABKA, TMOrPYAEHHOIO B 0aK C JKMIKO-
CTBI0, MIIH KaKUM-TTHOO APYyruM crocoboM.

H3MepeHHue Mo 0TBecaM 3aKIoHacTCs B ONPEACICHNH [OJI0KEHHS POBO-
JIOKM OTHOCHTEJILHO COOPYIKSHMS II0 €10 BBICOTE C MOMOLIBI0 MEXAaHHYECKHX,
ONTUYECKHX MU JMCTAHIIHOHHBIX CPEACTB H3MepeHHil. CMEIeHME COOpY>KeHHA
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B KOHTPOJTBHOM TOYKE OTHOCHTENLHO TOUKH 3aKPEIUICHUS HUTH OTBCCA ONpEaC-
JIIOT KaK PA3HOCT, H3MEPEHUH B IBYX LHMKJIAX HAOMOACHHUH,

Ha GeTOHHBIX TUIOTHHAX, Ha KOTOPBIX JJIS H3MEPCHHS TOPU3OHTANBHBIX
CMEILCHUI HCIOMB3YIOT OTBECH, OOBIMHO YCTAHABIMBAIOT CHCTEMBbI, KAXKAAA U3
KOTOPBIX COCTOMT M3 MPAMOro u obpatHoro oreeca. [Ipsamoii oTBeC mpoxoauT oT
rpebHA MUIOTHHBI 0 €€ HOJOIUBEL, K0P 00PaTHOTO OTBECA 3AKPEILIAIOT B TOM
K€ CTBOPE B OCHOBAHHHM IIOJ COOPYIKCHHEM, a OTOJIOBOK OTBECA BBIXOAHT Ha Ty
K€ OTMETKY, TAE pa3MEIIEH IPy3 MPsMOro OTBECA.

ITpu GompInoit BHICOTE IUIOTHHBI ONMH MPAMON OTBEC MOXKET OBITH 3aMe-
HEH JBYMA-TpeMs 0oJiee KOPOTKMMH. J{JA MOTHOTO MCKITFOUCHAS BIMsAHUA HA pe-
3yJIbTaThl M3MEPEHUH HATPY30K HA OCHOBAHHE aHKEP OOPAaTHOTO OTBECA AODKEH
6bITh 3arTyONCH OT NOJOIIBHI IVTOTHHBI HA MIYOUHY, PABHYIO HPHMEPHO BLICOTE
IoTHHBL. OHAKO, MPAKTHYECKH YCTAHOBHTB OOPATHBIN OTBEC Ha rnyOuny 60-
aee 60-80 M 3aTPYIHMTENIBHO M3-32 OTKJIOHEHHA CKBAXUHBI OT BEPTHKAH.

Uncno oTBECOB (MITM CHCTEM) Ha COOPYEHHHU 3aBHCHT OT (JOpMBI CTBOpPA
H KOHCTPYKTHBHBIX OCOOCHHOCTCH IUIOTHHBL

3.9. MsmepeHus aOCOMOTHBIX TOPU30HTANBHBIX CMEIUCHHI TCOIE3HYCC-
KUMH METOAAMM (TPHAHTYILILMA, [ONTHFOHOMETPHA ¥ Ap.) B NEPHOA MOCTOSHHOU
SKCILTyaTallMH JOJDKHBI MPOM3BOMUTHECA HE MCHEE OAHOTO Pa3a B roj B NCPBbIC
3-4 roma nocne 3amoxHeHHs BoaoxpamwiuMma xo HITY u nanee oaus pas B 3-5
JCT.

H3mepenus npoBOAAT NPH MAKCHMANBHOM I'MAPOCTATHYECKON HArpy3ke.

H3MepeHUs OTHOCHTEIILHBIX CMEIUCHUH, BHINONHACMBIC C IOMOIIBIO OT-
BECOB B IIEPBLIC ABA I'ONA MOCTOAHHOM JKCITyaTaLuM, MPOBOJAT 1-2 pasa B me-
csu. Cpoxd NMPOBEACHUA H3MEPEHMHT HA3HAYAIOT C YYETOM JUHAMHKH BEPXHETO U
HIDKHETrO Obe(DOB M TEMIIEPATYPHBIX H3MECHEHUH.

ITpu nmpoBeaeHuU HAOMOAEHMH 32 AS(HOPMALMAMH IJIOTHH (OCAAKH, YO-
PU30HTAIBHBIC CMEILECHHS) JAaThl M3MEPCHMH JOMKHEI OBITH COTIACOBAHBI CO CPOKA
MH CHATHUA MOKA3aHMUI N0 KOHTPOIBHO-U3MEPHTEILHOM anmaparype APYTHX BH-
JIOB — (pMIIBTPALMOHHOMN, AUCTAHLMOHHON, B YACTHOCTH, JUI1 HAOIIONCHUI 3a
PacCKpPBITHEM LIBOB M TPELMH, HANPDKEHISIMH B OSTOHE, IOPOBBIM JABICHHEM H T.11.

4. METOIbI OBPABOTKH Y AHAJIM3A PE3VJIETATOB
HATYPHBIX HABJIIOIEHHM 3A OCAJKAMMH
¥ FOPU3OHTAJIBHBIMM CMELIEHMAMU

4.1. Llensro anHanusa pe3ysIsTaToB HATYPHBIX HAOIONCHHM ABJAETCS TEX~
HUYECKAA JHATHOCTHKA COOPYKCHHUS, T.€. OUCHKA €r0 COCTOSAHHA IO KOHTPOJIH-
PyEeMBIM mapaMeTpaM: 0CaaXaM ¥ rOPH30HTATBHBIM CMemeHuaM. Kpome Toro,

12



Ha OCHOBaHHM PaCUCTHOTO aHaJIu3a Pe3yIbTaTOB HaTyPHbIX HAOMOACHHH 32 OCaz-
KAMH ¥ TOPU3OHTATbHBIMH CMELICHUAMM MOTYT OBITH JOCTATOYHO TOYHO OIpe-
JeIeHbl Ae()OPMATUBHBIC XapPAKTEPHCTHKH KAK CKANBHOTO OCHOBAHMUA, TaK H CO-
opyxeHud [3]. DTH XapakTCpHUCTHKU HEOOXOMMUMBI TIPH CO3AAHUN MaTEMAaTHIEC-
Ko} Mozenu paboThl COOPY>KEHMS UL OLEHKH €ro (JaKTHIeCKOTO COCTOSHHA M
COCTaBJIEHUS TIPOTHO30B.

IToMuMO 3TOro HOMYHYCHHBIC AE()OPMATHBHBIC XAPAKTCPUCTHKH MOTYT
OBITH HCIIONB30BAHEL MIPH MPOCKTHPOBAHHH COOPY KCHUH, HAXOJIIIUXCS B aHA-
JIOTHYHBIX YCIIOBMAX, a TAKOKE AJIA KOHTPOJA COBPEMEHHBIX CIOCO00B BBIOOpa
PacyeTHBIX 3HAYECHUIN XAPAKTEPHCTHUK,

4.2. OcHOBHbIMH 330a4aMu 00pabOTKH U aHAJIM3A Pe3yJIbTaTOB HabMoae-
HHUH 33 0CaIKAMH OETOHHBIX COOPYIKEHHMI ABIAFOTCS:

OIIPEACIICHNIE BEIMUUHBI 0CAOK, H3MEHCHHUA HX BO BPEMCHH, CBS3b C ACH-
CTBYIOLIMMHM HArPy3KaMH, Xapakrep NPH NOCTOSHHON HArpy3ke (POCT HMJIH CTa-
Ounu3aLms),

OLIEHKA PaCNpeIeCHHA 0CAA0K B MPEACNAX CEKUMIT MITOTHHBI B POAOIIb-
HOM H NOIIEPEYHOM HATPABJICHHAX, BBIARICHUE CBS3U HEPABHOMEPHOCTH OCAZIOK
€ MHXKCHEPHO-TEONOTHYECKUMH YCIOBHAMHE OCHOBAHM,

OLCHKa BIMAHHA 0CANOK GEPEroBBIX MACCHBOB H JIOXka BOXOXPAHMIIHIIA
Ha COCTOSTHHE OETOHHOM TIJIOTHHEL,

COIIOCTABJICHHE M3MEPCHHOH OCAAKH C PACuUETHOH; MPOTHO3UPOBAHHE
OCaakH HaA nocneay}omnﬁ TNIEPUOA SKCILTyaTaltuu,

HCTIONB30BAHUE PE3YNIBTATOB HAOMIOACHMIT 32 OCAAKAMH IUIOTHHBI JUIA
onpeneneHus Ac()OPMATUBHBIX XapaKTEPHCTHK OCHOBAHMUA.

4.3. OcHOBHBIMH 3a1ayaMu 00pabOTKH M aHAIM32a PE3YNETaTOB Habmozne-
HMif 32 TOPH30HTAILHBIMH CMCLUCHMAMM GETOHHBIX YUIOTHH ABJLHOTCS:

OLICHKA BEJIMYMHEL H PACNPEICICHIs AOCOMOTHBIX TOPH30HTAIBHBIX CME-
LUEHHMIA, UX 3aBUCHMOCTH OT YPOBHS BEPXHETO M HIDKHETO Obe(hoB M TEMMEpPATY -
228

OLICHKA OTHOCHTEIBHBIX TOPH30HTANBHBIX CMELICHUIH, X pacIpecIcHHE
TI0 BBICOTE IUIOTHHBI (IIPOrUOkI), 3aBHCHMOCTH OT H3MCHEHHH YPOBHCH 6be(hoB 1
TEMIEPATyPHl;

ONpEE/ICHHE U OLEHKA CMEIIEHHH TJIOTHHBI N0 KOHTaKTy 6ETOH-OCHOBA-
HHE, A TAIOKS OCHOBAaHMS HIKE KOHTAKTA,

PacHETHBIH aHAIM3 U3MEPEHHBIX CMELICHHUH (OTPEACICHUE MX YIPYTOi,
TEMIIEPATYPHOi ¥ HeOOPaTHMOIf COCTABILMOIIMX) C MOMOLUBI) PErPECCHOHHBIX
M MaTeMaTHYCCKUX MOJEJICIH;

CONOCTABJICHUE M3MEPEHHBIX TOPU3OHTANBHBIX CMEIUECHUI C PaCYETHHI-
MH; MPOTHO3UPOBAHHE MOPH3OHTANBHBIX CMELICHUI HA MOCNECAYIOUUIA HEPHON
IKCILTyaTaluH,
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ONpeacneHHe “aKTHBHOM 30HBI OCHOBAHH,

HCTIONB30BAHUE PESYNLTATOB HAOMIOAEHHI 32 TOPH3OHTANbHLIMHM CMEIICHHM -
AMH JJ11 ONPEACTICHUS AS()OPMATUBHBIX XaPAKTCPHCTHK MIOTHHBI H OCHOBAHHUA.

4.4, O6paborka, 0600IIEHHE U AaHATIM3 JAHHBIX W3MEPEHUH 0CagoK H ro-
PH3OHTANBHBIX CMEINCHHI TUIOTHH, UCXOMS U3 MEPEUNCIICHHBIX 347134, pa3aeis-
I0TCA Ha ABa 3Tana. Ha nepBoM 3Tame JaHHBIE H3MEPEHHMIT NPEACTABILIIOTCT B
BUIE!

30D PACHPEAEIIEHHS 0CAI0K B TIPEACIax KAKAOH CEKUMH BIOAb M MOME-
PEK NOTOKA,

rpa()MKOB H3MEHEHHS 0CAZOK B (JYHKUMH OT BPEMCHH H JCHCTBYFOLIUMX
Harpy3ox;

3MIOP paCHpPeAcICHUs TOPU3OHTAIBHBIX CMELUCHUH BAOE NOTOKA (TI0 AaH-
HBIM U3MEPEHUH Ie0JE3HUCCKUMH METONAMM);

rpapuKoOB H3MEHEHUSA TOPU3OHTANBHEIX CMEIUEHHH TOYEK IUIOTHHEI H €€
OCHOBAHMA BO BPEMEHHU HA PA3NIM4HBIX OTMETKAX (MO NAHHBIM U3MEPEHUH C MO-
MOIIBIO MPAMBIX U 0OPATHBIX OTBECOB),

3MOpP NPOruOOB MICTUHEL.

Ha BropoM 3ramne orpeaensercs BIMIHUE KaKI0H HAarpy3Ku Ha KOHTPO-
JUPYEMBIE MAPAMETPLI, BLIABJLIFOTCS NMPUYUHBI OTKIOHEHHA KOHTPONUPYEMBIX
TIApaMETPORB OT MX PACYETHOH (IIPOrHO3ZMUPYEMOii) BETHYHHEL {7 3TOT0 BBINOJ-
HAICTCS KAK PETPOCHCKTHBHEIC PACUCTHI, TAK M AHAJIH3 JAHHBIX HATYPHBIX M3Me-
PEHUIi C HCTIOIB30BAHUEM MOACTICH JETEPMUHHCTHYECKOTO, BEPOSTHOCTHOTO HIIM
CMEMIIAHHOTO THIOB. KpoMe Toro, Ha 3TOM 3Tale YCTAHABJIMBAIOTCS 3aBHCHMOC-
TH HE TOJBKO MEXKAY APTYMEHTAMH H GyHKUMAMU (HATIPAMED, OCA/IKH MM TOPH-
30HTANLHAIE CMELIEHHA B 3AaBUCUMOCTH OT OTMETKH BEPXHETO Obe()a), HO TAKKE
Mexay QyHKIMAMH, T.e. AMarHOCTHYECKUMH NAPAMETPAaMH (HaTIPHMED, NMPOTH-
OBl B 3aBUCUMOCTH OT PAaCKPHITHA LIBOB).

4.5, AHaU3 JAHHBIX U3MCPSHHH OCAN0OK H TOPH30HTAJBHBIX CMCIUCHUHN
MO3BOJIET PA3ACIUTH CyMMAPHYIO BEJIMYHHY Je()OpMALMH HA CIEXYIOIIHE OC-
HOBHBIE COCTaBJLIIOLIHE;

YIPYTYEO YACTh, CBA3AHHYIO C H3MEHEHWIMH T'HAPOCTaTHUYCCKOH HATPY3KH;

00paTIMY¥O 4ACTh, CBA3aHHYIO C CE30HHBIMH KOJICOAHMAMH TEMIIEPATYPHI;

HEOOPATHMYIO YacTh, CBA3AHHYIO C TIOM3YUECTHIO OCTOHA U PEOJIOTHEH OC-
HoBauu1 [4], (Pexomennauuu I1 53-90/BHUUNT).

4.6. OueHKa BIUAHHAS TEMIIEPATYPHOTO BO3AEHCTBHA MOXKET 65ITh 0Oner-
“CHA OpPH HANHTHE NCPHOICE BPEMEHE, B TEUSHUE KOTOPRIX ODYIHE HArPY3KH H
YCIOBHA PAabOTHI COOPY>KCHHS 0CTABATIHCh HEU3MEHHBIMH. OLeHKa BO3ACHCTBHA
FHAPOCTATHYECKOH HATPYIKH YHPOIIAETCS MPU BO3MOKHOCTH OHOPOXKHCHHA H
HAnOJHCHUA BHOBb BOAOXPAHHIHIIA IPH HE3HAYHUTCIIbHBIX U3MCHCHUAX APYIUX
HArpPy30K.
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4.7. HeobpaTtumas COCTABIIOIAN CYMMAPHOH BENMUYHHBI KOHTPOJUpY.e-
MOTO MapaMerpa ABISETCA HauOoee 3HAUHMON NPH OLEHKE COCTOSHUS COOpY-
JKCHHA ¥ ONPEACTCHUA CTENECHHM €r0 HAACKHOCTU. [IpH 3TOM ONpeme/romuM
SIBJIAETCH HE TOJBKO BEJIMYMHA KOHTPOJHPYEMOIO MApaMeTpa, HO TAKKE Xapak-
TEP M CKOPOCTE €r0 M3MEHEHHUS BO BpeMeHHM. Hesaryxaromuit xapakrep HeoOpa-
THMOMH COCTAB/IAIOIUCH CBHACTEILCTBYET O HENPOEKTHOM cxeMe paboThI COOpy-
JKCHHSA, 2 HAPACTAHHUE CKOPOCTH €€ YBEJIMUYCHUS - O TIPEIABAPHI{HOM ero COCTOs-
HMH, KOTOPOE OMPEAENIETCA PACUETOM KaK NMPEACTbHOE OO0 KPUTHUECKOE,

IIpu HesaTyxaromeM xapakrepe HeoOpaTUMOM COCTABIMOLIEH B KOHTPO-
JIMPYEMBIX mapaMeTpax (0CaaKa, TOPU3OHTATBHOE CMELEHHUE), CBUACTEIBCTRY -
JOIIEM O HAJHYHU HEOOPATHMBIX ITPOLECCOB B OCHOBAHUM IUIOTHHBI WITH CAMOM
COODYIKEHHMH, CICIYEeT MPOBSCTH TILATEIBHOE BU3yanbHOEe OOCaemoBaHue (Oc-
MOTP) COOPY>KCHHSA, USMEHHTb Ipapuk HAOMOACHUH (YUaCTHTh) U PACCMOTPETh
BOTIPOC 0 HCOOXOAMMOCTH YCTAHOBKM HOTIOMHUTEIbHOM KA.

4.8. Hauboxee npocToii M XOpowo 3apeKOMEHAOBABLICH ceOsS MOACIBIO
U KOTHYECTBEHHOTO aHANM3a M3MEPEHHBIX CYMMAPHBIX CMEIUECHMH SBIACTCS
BCPOATHOCTHAS WM, TaK HA3bIBACMasd, CTATUCTHYECKAS MOAEIb, MPEACTABIIAIO-
mas psAx 3aBUCHMOCTEH MEXIy HATpy3KAMH M PEaKIUAMH COOPYKCHHS HA 3TH
HArpy3Ky. 3aBHCHMOCTH IONYYalOT METONAMHM PErpecCHd HA OCHOBAHUM HaH-
HBIX H3MEPCHMI psaa 1eT. B ciyyasx, korga Taxue 3aBUCHMOCTH MOYKHO TOJTy-
YHTh TEOPETHYECKHM ITYTEM, HCTIONB3YIOTCA ACTEPMUHHCTHYECKUE Mozienu. He-
06X0OAMMOCTh MCHONB30BAHHMA NMPHHUMNA CyMMHDPOBAHUS PEAKIMI OT PA3HBIX
HArpy30K BBIHYIACT PEIIATh 3a4a4YH B JIHHCHHO-YNPYTOil MOCTAHOBKE.

JleTepMHUHUCTHYECKAS MOJICITh, KAK NPABUJIO, COBEPIUECHCTBYETCS MITH “Ka-
mubpyeTcs’” B IEPBBIC TOBI IKCIUIYATALIMH: YTOUHSFOTCSA MPOYHOCTHBIC U Aedop-
MATMBHBIC CBOMCTBA MAaTCPHAJIOB C TEM, YTOOBI MOJEIb BO3MOXKHO O0Jiee TOUHO
BOCITPOM3BOIMIIA PEAIbHYFO PaboTy coopyskeHuA. FIMEromuiicsa oTeyecTBEHHEIH
1 3apyOCKHBIH ONBIT MOKA3BIBACT, YTO B OAHHX CIIy4YasX MpHEMIIEMA NepBaid, a B
JIpYrux - Bropas Moaenb. ClIexyeT OTMETHTD, YTO BEPOATHOCTHAS MOACITH SIBJIA-
€TCS HECKOJILKO (HOPMANIBHOM, HOCKOIBKY HE OTPAXKAET U3HYECKYIO CYIHOCTD
TEX WIH HHBIX MPOLECCOB, MPOUCXOAAIINX B COOPYIKCHHH: PACKPHITHS IUBOE,
HM3MEHEHHUA MOy Ac(hOpMALUH COOPYIKEHUA M OCHOBaHUA M Ap. Hemocrarkom
K€ JICTCPMHHMCTHYECKOH MONCIH ABJIETCS HEKOTOpas cxeMaru3auus paboTsl
COOPY>KEHHS, MPEAYCMATPUBAXOILAS DA JONyIUeHul [5,6].

4.9. Ha Bcex aranax 00paboTky M aHaH3a JAHHBIX HAOMFONEH!I 32 ocaj-
KOH M TOPH30HTANLHBIMM CMELICHHAMH PEKOMEHIYETCS HCNOMb30BaHHe JBM,
YTO NO3BOJISET CYLICCTBCHHO YCKOPHTH AHAM3 U MOBBICUTH €TO JOCTOBEPHOCT.
CoBpeMeHHbIH yPOBEHb 0OpabOTKY U aHANK3A JAHHBIX HATYPHBIX HAOTIONECHMI
TpeOyeT HCIIONb30BAHUA HH(POPMALMOHHO-BEMHCIUTEIBHBIX CHCTEM.
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4.10. Ha ocHOBaHUM KOIHYECTBCHHOTO aHAJIM3a JAHHBIX HATYPHBIX Ha-
OMIOACHUH W BBITOJHEHHBIX PETPOCIIEKTHBHBIX PACHETOB COOPYIKEHHS COCTaB-
JHACTCA MPOTHO3 U3MEHEHUH KOHTPOIHPYEMBIX MAPAMETPOB HA NEPHOJ, MOCTOAH-
HOM JKCIUTYaTamMu COOpyKeHHA. IIpH 3TOM ONpeneroTCA KOHTPOIBHBIC HIIH,
TAK HA3bIBAEMBIE, NPEACITHHO JOMYCTHMBIC SHAYCHUS H3MEPAEMOro TIapaMeTpa
U BO3MOXKHBIE TIPEACTIBI UX M3MEHEHMH, BbI3SBAHHBIX H3MCHCHUECM BHEIHHX Ha-
Ipy30K.

OneHK4 COCTOAHMSA COOPYXKCHMA HA TOM MM HHOM 3Talle HOPMAJLHOM
3KCILTYATAUHHU BBITOMHACTCA IMYTEM COMOCTABICHUA H3MEPEHHOH BCTHYHHBI KOH-
TPOJIHPYEMOTO MapameTpa — U, (OCajlkH, FOPM30HTAJBHOTO CMEIEHNS  JP.)
C MPOrHO3upyeMOi #, . PasHOCTE M1y MPOrHO3UPY MO H H3MEPCHHOH BEIIH-
YUHOM ABJAETCS NMOKAZATCIEM HCH3MEHHOCTH YCIOBHI pabOThI COOPYKEHHS;

A=u_—u.. )

CocTosiHHE COOPYEHHA MO KOHTPOIMPYEMOMY MAPAaMETPy NMPH3HACTCS
OTBEYAOIUM YCIOBHMAM HOPMAJIBHOM 3KCILIyaTaLMH, ECIIH

0<A<p, @)

rae B — CPCOHAA KBAAPATHYCCKAA NOrpCIHOCTE MOACIIH.

B ciyuae, ecnmu p < A <2y, Tpe6yeTcs aHANHM3 3HAYCHHA A B IPEABITY-
mMX UMKIax Habmonenuid. ECU 3TH 3HaMCHKMA HOCHITH Ciy4HaiHbi Xapakrep 1
HE BBINOJMIIM M3 MHTEPBAIA (2), TO COCTOAHHE COOPYIKEHHSA OLCHMBACTCA KAK
OTBEYAFOHICC HOPMATIBHOM IKCILTYATALHH, T.€. paborocnioco6HeIM. B npoTBEOM
CIy4ae MpOU3BOIAT SKCIIEPTHBIN AHAIU3 PE3yIETATOB HAOIFONCHUN.

B ciyuae, ecn A > 2, TpefyeTcs aHanU3 QPYTHX KOHTPOJIMPYEMBIX Ma-
PaMETPOB 3a ITOT K& MEPUOA BpeMeHH. ITpU MX OTKJIIOHEHHH OT KOHTPOJIbHOH
(IOImyCTHMOH) BETMYHHBI OKOHYATENBHOE 3AIUIOYCHHE O COCTOSHHH COOPYIKE-
HHS COCTaBJIIIOT TAKOKE HA OCHOBE IKCIIEPTHOM OLICHKH.

4.11. Tlo M3MEPEHHBIM B HATYpPEe OCATKAM COOPYIKCHHA H €r0 'OPU30H-
TANHHBIM CMEIICHHAM MOTYT OBITh ONIPEACIICHBI OCPETHEHHRIE AE(OPMATHBHBIC
XaPAKTEPUCTHKY KAK CAMOTO COOPYIKEHUA, TAK ¥ CKAJLHOTO OCHOBaHMA. MOXYITb
aegopMauuu ckansl, ko3 duuueHT 06reMHON HOPHCTOCTH CKATBHOIO OCHOBA-
HUA M MOAY/Ab YNPYTOCTH COOPY’KEHUS (KOHCTPYKIMOHHBIH Moxyis) [3]. Ilpu
3TOM MCTIONB3YIOTCH COOTBETCTBYIOLHE 3aBUCUMOCTH TCOPHH YIIPYTOCTH.

* TTonsTHC “npenenbHO ponyctumoe 3nadenue” (11]]3) aBngerca ycnoBHBIM, TK.
pe3epBbl HAZIEXKHOCTH PeasnbHOro coopyskeHns HenssecTHb!. [Tox ITJ3 cnenyet noHumats
3HauY€HHE KaKOro-nu6o KOHTPOIUPYEMOTO NapaMeTpa fIpH 3KCTPEMAJIbHBIX COueTaHMAX
AEHCTRYIONMX HArpy30K.
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Ipunoxncenue

PE3YJIBTAThI AHAJIM3A CMEIIEHHIA
KPACHOSIPCKOM ¥ MUATJIUHCKOM IJIOTUH

KoMIiekcHBIN aHam3 M3MEPEHHBIX CyMMapHBIX cMemmeHui rpedus Kpac-
HOAPCKOW U MMATIHHCKOK IUIOTHH BBITIOJHAJICA C TIOMOIIBIO CTAaTHCTHYECKHX
Mozenei.

CrarucTHyeCKast MOJCIb OCHOBBIBACTCS HA CHCAYFOMUX IPEANOCHLIKAX:

KOHTPOIHPYEMbIH IapaMeTp (CMEIICHUE) 3aBHCUT OT KOHEYHOrO YHCIA
NIEPEMEHHBIX (PAKTOPOB, OCHOBHBIMH M3 KOTOPBIX SBJLTFOTCSA: BO3ACHCTBHE BOIBI
BOJOXPAaHHIIUIIA, TEMIIEPATYPa ¥ BPEMS,

HEU3BECTHA 3aBUCHMOCTb MEX Y KOHTPOJIHPY EMBIM IIAPaMETPOM H (hak-
TOpaMu, ero ONPES/LIHOMMMY, BRIpaXkaeTcs anrebpanyeckoil PyHKumei nepe-
MEHHBIX. Bun a0l hyHKIMN N0o/mDKeH Hanbonee TOUHO OTPKATH BIUSIHHE Niepe-
MCHHBIX ()aKTOPOB Ha KOHTPOIMPYEMBIH AHATHOCTHYECKHMIT napameTp. [TonoGpaH-
Has TaKuM 00pa3oM MOZETh PaboThl COOPYIKEHHUS BIIIKOYACT MIEPEMEHHBIE KO-
bupeHTDI,

onpeaeneHre ko3()()MUMCHTOB (TapHPOBKA MOAENH) HPOU3BOAUTCA MO
JAHHBIM HATYPHBIX M3MCPECHHI METOAOM HAMMEHBIUMX KBaApaToB. Moaeas TemM
ayyie OyAeT OTPaKATh ACHCTBHTEIBHOCTB, YeM OOJNBLICE YMCIIO H3MEPEHUH
JHArHOCTHYECKOTO NMAapaMeTpa MCIOJB3YETCH UL ONMpPEACNCHUA KO PHIHMCH-
TOB,;

NPCANOIAraeTCs, HTO MOACTh OTPAKAET PAKIMUECKYK) paboTy COOpysKe-
HIS HE TOJIBKO 32 TOT NEPUOJ BPEMEHH, B KOTOPHIi MPOH3BOAMIINCH M3MEPCHHA,
HCTIOMB3YEMbIE A €¢ TAPUPOBKH, HO H IO3BOJIACT ONMPEACHHTH paboTy coopy-
KEHHA B OyIyLIEM, T.K. SBTACTCS MPOrHOCTHYECKOIA.

CmemeHns GeTOHHOM NMTOTHHEI B 3KCIUTYaTalUMOHHBIH mepuonx 00yciios-
JIEHBI;

a) BO3JEHCTBHEM BOJBI BOJOXPAHUIIMINA;

6) TeMnepaTypHbIMH U3MEHEHUAMH B TEJIE IUIOTUHBI, 3aBUCAILMMH OT M3-
MEHCHMH TEMIIEPATYPbl BHEUIHEH Cpear! (BO3MYX, BOAA);

B) HEYNpYrMMH HedopManuaMu OCHOBAHHA, OEperoB ¥ Marepuaia uio-
THHBI.

IprMevaHie: npennonaraeTcs, 4To TEeMNepaTypHbIC BO3AEHCTBIS CTPOHTENBHOIO
neproa NpeKpaTuinch.

TIepssiec nBa Qaxropa MMEIOT EpHOMIYECKH Xapakrep. Heynpyrue ne-
(hopmaLuu MPUBOIAT K HATHYHIO HEOOPATHMOM COCTABILFOIIEH.
TopH30HTaTEHOE CMEMIEHHE KAKOH-THO0 TOYKH IIOTHHBI BRIPAYKAETCS KaK

U=f(HTn), (€))
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ae U - ropmsoMTanpbHOC CMEuieHMe, MM; H ~ yposeHs HWKHeEro oOneda, M
T - remueparypa, °C; T — Bpems, CyT.
Ilpu ycnosuu, 410 BO3ACHCTBHUA ONMPEACILIOIAX (PAKTOPOB BE3ABHCHMBI
Ipyr or apyra, (1) 6yaer uMeTs BUA!
U= i)+ () + f53(7). 2)
VYhipyras COCTABIAKINAS CMCIUCHUH OT THAPOCTATHYCCKON HATPY3KH B
3aBHCHMOCTH (2) peaCcTaBuMa NMOJIMHOMOM TPEThEH CTENICHH:

FIH) = a,(H ~ Hy) +a,(H - Hy)* +ay(H - H,)’, (3)
rae H, — ypoBeHs 6be(ha, NPHHUMAEMBII 32 HAYaNbHBIH; a - HEU3BECTHHIC
KO3 QHUHECHTEL

TemneparypHasi COCTaBILIEOIAA CMELUEHHUIH OT UBMEHCHUS TEMIICPATyPbl
BHEIIHEH CPebl MOKET OBITH PEACTABICHA TPUTOHOMETPHISCKUM TIOJHHOMOM:

T = 2n . 2n 4m . 4mn
S ( )*ao+a4cos—ﬁ-t+a55m—P—'c+a6cos—P—t+a7sm—P—'c’ ey

rae P ~— nepuoa, paBHbIA Toay.
HeoOpaTtumele CMEIUEHHS MOTYT OBITh IIPEACTABNICHBI OJHOM N3 CICAYIO-
LIUX 3aBUCUMOCTEH:

S = as(1-¢)™; ®)
f3(0) =ag +B (6)
J3(7) =agt+aglnt. @)

3aBucuMOCTH (5) M (6) MMEIOT AaCHMITOTHL: mpH T —> 0  f3(T) = ag.
Taxo# xapakrep HeoOpaTHMOit COCTABIAIOMIECH NPHUCYII HCOPaBHO paboTaromemy
COOpYxKeHHI0. Bxomsmue B 3aBucuMocTH (5) u (6) mapaMerpel o ¥ 3 TpebyroT
pa3paboTKy CHELHANTBHELX AJITOPHTMOB JUIS HX ONIPEACIEHHA HITH HCTIOTb30BAHUS
METOHA MOCICAOBATENBHBIX MPHOIMKSHHIA.

I'punivas 8o BHEMaHHE (3), (4) u (5),CTaTHCTHYECKAS MOACTIb MMECT BUIL.

U =a(H-Hy)+ay(H - H,) +513(H—I1f0)3 +a, cos%i—iwr

I A An o) (3)
+a5Sin=—T+ag cos— T +a, Sin— t+a8(1 e )+a0,
P P P

rae a, — CBOOOHBIH “IEH, NPeACTABIAFOMMN TEMNEPATYPHOE CMENICHHE B
MOMCHT HAQ4a/1a USMEHEHHIA.
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To pesyabraraM CTaTHCTHYECKOTO AHAIM3a TOPU3OHTAIBHBIX CMEIIECHHIH
KpacHosapckoit 1 MMAaTIHHCKOH IUIOTHH AJIA H3BECTHBIX PEXKUMOB TOABEMOB U
CpabOoTKM BOJAOXPAHMIIMII, A TAKOKE H3MEHEHUH CpEIHEAEKAMHON TEMIIEPATY bl
BO3/yXa BO BPEMsl HOPMAJILHOM SKCIUTyaTalMM 3THX COOPY KSHHH OBIIU OCTPO-
€HB! HOMOIPaMMBI CMEIICHHH IPEOHA IUIOTHH, ITIO3BOJIMBILKE OCY LIECTBIIATH OIIe-
paTHBHBIN SKCIITyaTaUMOHHBIH KOHTPOIb 32 HUMH.

TpaBas yacTs HOMOTPaMMBI (pHC.1) NpeAcTaBIeT COO0M CyMMy CMele-
HUIt OT TMAPOCTATHKY U TeMueparypsl, T.e. UL, + U ... . Kaxxnas cuHyconnas-
Has KPHBAsi COOTBETCTBYET TEMIIEPATYPHBIM CMEILEHHAM B 3aBUCHMOCTH OT MO~
MEHTa BPEMEHHM (TIEpHMOAA Toa) MPH ONPEACTCHHOM YPOBHE BEpXHETro Oneda.
Paccrosnue Mexay NpAMBIMH, PACNIOJIOKEHHBIMM TIO YIJIOM 45° B JIGBOM YacTH
HOMOTPaMMBI, COOTBETCTBYET HEOOpATHMBIM CMeIeHUAM U, o, IPOHCXOAA-
oM B Teuenue rofa. CymmapHsie cmemeHus U ONIpeaesiToTes: o wKare, pac-
TIOJNIOXEHHOM B BEPXHEH yacT¥ HoMorpamMsl. ITopanok onpeneneHust CyMmap-
HBIX CMEIICHHI B 3aBUCHMOCTH OT IIEPUOAA COOTBETCTBYIOIIETO IOAA H YPOBHS
BEPXHETo Obe()a MOKa3aH MyHKTHPHOH JTHHHCH.

KonTpons ocymecTBaseTcs CaemyrounumM o0pa3om:

B I000H MOMEHT 3KCILTyaTaldH NPH U3BECTHOH OTMETKE YPOBHS BEPXHE-
ro 6xe()a H3MEPAETCA TEM HIIH HHBIM CTIOCOOOM BEIMYMHA CyMMApPHOIO Iepeme-
LIEHHUS TPeOHA IIOTUH;

[0 HOMOTPAaMME Il 3TOTO JK€ MOMEHTA BPEMCHH, MPH 3TOM K€ YPOBHE
BOIBI B BEPXHEM Ore)e OnmpenenieTcs KONTPOILHAA BEIYKHA Cy MMAPHOTO Te~
PEMCILCHUA TPeOHA NIOTHHBI,

U3MEPCHHAS BEAMYMHA CMCIICHMA CONOCTABIACTCHA C KOHTPOIHLHOR BEIH-
YyuHOW. ECIM OHM COBNAZAIOT MM PACXOXKACHHE MEXXY HUMH COCTABJLACT HE
Boie 10-12%, 10 pabota COOpyKEHHS CUMTAETCs HOPMaNbHOM. Eciu pacxox-
JEHHE COCTABIACT OONBINE YKAZAHHON BEIMYUHE!, 3TO CBUACTEIBCTBYET O MOSAB-
JICHHH aHOMAJMU B pabOTE COOPYKEHMA M ABJAETCSA CUTHAIIOM 3KCILTYaTallHOH-
HOMY NEPCOHANY I IPHHATHSA aIeKBATHBIX MED'.

IIpu COOTBETCTBYIOIIEM YPOBHE KOMIIBIOTCPU3ALMH HATYPHBIX HAOIIO-
JICHUR HA COOPY>KEHHH MCIIOJIb30BAHUE BBIICOMMMCAHHOM HOMOTPaMMBI HE Tpe-
Oyercs. IIpeBblucHHE (haKTHUECKON BETHUHHBI KOHTPOHPY EMOTO IapaMETPa HAL
€ MPOTHO3MPYEMBIM 3HAYECHHEM (PUKCHDPYCTCA HAa KOMITBIOTEPE ONPEACICHHEIM
CHTHAJIOM.

* Bonee TOYHast OLEHKA COCTOSIHHA COOPY KEHU 10 KOHTPONIMPYEMOMY [TapaMeTpy
MpPOU3BOAKTCA B COOTBETCTBMHU C I1.4.7 HacTosIuX PekoMeHaaLmid.
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Homorpammsl TOPH30OHTANBHBIX CMelueHH rpe6Hs KpacHospckoii u
MuaTnuHCKOH NIOTUH NPEACTABICHB! COOTBETCTBEHHO Ha puC. 1 1 2.

KpacHosapckas minorHHa Ha p.EHuCeH - NIOTHHA rpaBUTALMOHHOIO THIA,
MAaKCHMAJIbHO# BBICOTOH 124 M, C pacHeTHBIM HamopoM 93 M u mpu3Moit cpabor-
ki 18 M numeet iuHy o rpedro 1150 m. Tnoruna ¢ BepTukansHOH HamOPHOM
rpaHblo, 3anokeHue Hu30BOH 0,8, paspeska TeMmnepaTypHO-0CAJO4HBIMHU
IIBAMH HA CEKUMH AMMHOK 110 15 M. ITpodymnb NIOTHHEL pa3pe3aH UCMEHTHPYC-
MbIMM IIBaMH HA 7 cT0160B tmupuHO# 1o 11,5 M. HomorpamMma ropu3oHTaNBHBIX
CMECIICHUH NOCTPOEHA A OAHOH M3 CEKIMI CTAHIUOHHOM TNOTHHLL H3Mmepe-
HHE FTOPH3OHTAJILHBIX CMEINECHHI rPEOHS BRINIOJIHACTCS TIPAMBIM OTBECOM.

MpuarnuHckas mnotiHa Ha p.Cynak ~ apoyHas IUIOTHHA BBICOTOI (C y4e-
ToM “nipobxu”) 86,5 M, ATHHOMN Mo rpebH0 179 M. ApouHas 4acTh IUIOTHHBI
umeeT BeicoTy 73 M. TomuuHa apok u3mensiercs ot 11,5 M (Ha KOHTaKTe ¢ “no-
JyKoi”) 5o 6,3 M Ha rpebHe. Koadypuuuent crpoiiHocTy motuHsl — 0,12. Bo-
JOXPaHMJIMIIE CYTOYHOIO peryinupoBaHusa. MakcumanbHbie konebanus YBB B
Te4eHHe roaa He npesbimaror 10 M. HB orcyTcryeT.
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Craucok nureparypei.

Peaaktop T.C. Apmroxuna
Koppexrop T'M. boguuega
KomnriotepHas sepetka H.H. Cedoea

Jluueusus JIP Ne 020629 ot 14.01.98.
Ioanucano x newarn 09.10.2001. Gopmar 60x90 1/16.
Bymara tunorpadckas Ne 1. Tleuars odeetHas.
IIew.n. 1,5. Tupax 300. 3aka3 178.

Hayarenscrao u Tunorpadua OAO «BHHMI um. B.E. Benenecnay.
195220, Canxr-Iletep6ypr, Ixarckas yn., 21.
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