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YIIK 626/627.03.001.42+627.842

B PekoMeHaanUAX paCCMOTPEHDB! BUbI HATYPHAIX 'MAPABIAYEC-
KUX HAOMIOACHHUHA, PUKCUpYEMbBIE C UX MOMOLILIO THAPABIMYECKHE Xa-
PAKTEPUCTHKH TYHHENEH K BO3JACHCTBMA HA UX 3JIEMEHTHI. YCTaHaBNHBA-
IOTCSA OpraHM3aitus M coctaB paboT no HaTypHbIM HAOJIONCHUAM H MUC-
C/IcA0BaHHUAM, TpeboBaHus k ocHateHUI0 KHA ¢ ux Tvnel. Beiasnsercs
pPOJIb BU3YallbHLIX OCMOTPOB, ONIPEACNAIOTCS NPU3HAKH COCTOSHHUS CO-
OpY>KE€HHS U 1o INEMEHTOB. JlaloTCs pekOMeH1aluu O XpaHEeHUU pelylib-
TaroB HabmoAeHui. [IpuBoauTcs Metoanka o0paboTky U aHanu3a JlaH-
HBLIX HATYPHbLIX UCCIICAOBAHUMA, pacCMAaTpUBAETCA BOMPOC O AHATHOCTH-
POBAHUHU COCTOSHHUS TYHHEIICH.

PekoMeHaAlKUY NpeaHa3HauyeHbl AN THAPOTEXHUUYECKHUX CyxKD
NCKTPOCTAHLIMI, HAYYHbIX U APYTUX OpraHMU3aluii, y4acTBYOUIHX B pa-
O0oTax 1Mo KOHTPOJKO 3a I'MAPABIUYECKUMH YCIOBUAMU pabOThl TYHHE-

JICH.

© OAO «BHUHUI mm.B.E.Beneneesan, 2001



NMPEAHUCIIOBHE

OcHOBHas 3aaa4a NpoOBEACHUA HaTYPHBIX FHAPaBIHYECKUX HAONIONEHU
H UCCAEIOBAHHNA r'HAPOTEXHUUECKHUX TYHHENEH COCTOUT B MOJMYyUEHHUH JaHHBIX,
HEOOXOAMMBIX )1 KOHTPOJIA UX HAJEXKHOCTH. [[na petueHus 3To 3aaaum 10mxK-
Hbl ObITh pa3paboTaHbl eqUHbIE METOAbl 00pabOTKH, aHANM3a U OTUATHOCTUKH
rUAPABIHYECKUX YCAOBHH pabOThl THAPOTEXHUYECKHX TYHHEIICH.

IIpy npoekTHpOBaHUU THAPOTEXHHUYECKUX TYHHEsEe# OCHOBHLIMH I'Ul-
paBJIHYECKHMH 3ajayaMi, KOTOpPhIE€ MPUXOAUTCA pellarh, ABIAIOTCA: onpeaee-
HUE MPOITYCKHON CrIOCOOHOCTH WM NMOTEPH HAIMOpa Ha HX TPaKTe, OLIEHKH pe-
)KUMOB T€YEHHSA H CTENECHU 3aMOJTHEHHUS MONEPEYHOINO CEHEHUS WU KoneOaHuUN
YPOBHEH BOIbI, pacueT ruipOAHMHAMHYE€CKUX Harpy30K Ha 3JICMEHTbl TyYHHeJid,
NpeaynpexacHUe HeAOMyCTUMOIO PAa3BUTHA KaBUTALIHOHHOIO UM abpa3nuBHO-
ro U3HoCa.

[lens AMArHOCTHKHU MO AAHHBIM HATYPHBLIX HaOMOAEHUI U UCCeOBa-
HUH COCTOMT B OLI€HKE YKAa3aHHBIX THAPABIIMYECKUX ABIECHUHA B TYHHENAX, YCTa-
HOBJIEHUH WX BIIMAHUA Ha HAIEXXHOCTD M JA0JIOBEYHOCTD 001€JI0K U 0OJIMLIOBOK,
a TaKXKe Ha YCTOHYMUBOCTbL BMELUAKOILEH TYHHENH nopoas!. [lonydyeHHsle B pe-
3yJIbTaT€ HATYPHBIX UCCIAEAOBAHUH THAPOAHWHAMHYECKHE HArpPY3KH HCHOJb3Y-
IOTCA IS KOHTPOJIS YCTOMYHBOCTH, MPOYHOCTU U JOJINOBEYHOCTHU NIEMEHTOB
TYHHENEH.

“PexoMeHIaLIMM O NMPOBEACHHIO FHAPABNHYECKHX HAaTYpHbIX Habmone-
HUH U HCCIIEJ0BAHHUHU TyHHENEH COCTaBJIEHbI C YYETOM OIMbITa NPOECKTUPOBA-
HUSA, CTPOUTEILCTBA M IKCIUTyaTaUMH THAPOTEXHUUYECKHX TYHHENEH B oTeue-
CTBEHHOM U 3apy0OexHOH npakTHKE.

PexomeHaauunu pazpaboransl B OAO «k BHUHUI uMm. b.E. Beneneenay kaH-
auaaraMu TexH. Hayk A.M. LlIsafiHmrediHoMm u I A. Cy10ibCKHM.
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PAQ PexoMeHAANMHH NO NPOBEAEHHIO o
«EJ3C Poccuu» | ruapaB/IHYEeCKHX HATYPHbIX HA0/110ACH M BHUHT

M HCCJICAOBAHKH TYHHeJIEH BBRoasrcs
BI1EPBEIC

1. OBHIHUE IMMOJTOXKEHUA
Ha3xaueHue pekoMeHaanunii 1 00/1acTh HX NPUMEHEHHS

1.1. B HacToslumx PexoMeHaaumsax U3J10)KEHbI OCHOBHBIE MOJIOXKEHHUS M0
OpraHM3aLMH YU MPOBEACHHUIO HATYPHBIX M'MAPABAHYECKHAX HAOMIONEHHH U Ucclie-
NOBAaHUMN r'HAPOTEXHUUECKHUX TYHHeNeH. OHM NPpOBOAATCA HA OCHOBaAHHU 1. 1.11]
CHulII 2.06.01-86 u n.1.5 CHuII 2.06.09-84. B nepnon skcnayarauuv rapo-
TEXHUYECKUX TYHHENEH HATYPHbIE HA0MIOAEHUA U UCCIIEIOBAHUS TO3BOJIAIOT Bbl-
SABUTb OCHOBHbIE THAPABIUYECKHE XapPaKTEPUCTUKH YCIIOBUK UX pabOTHI, BLIpa-
00TaTh M OCYLUECTBUTL MEPOTNTPHUATHA MO YJIYULLICHHUIO ITHX YCJIOBUN, CBOEBpE-
MEHHO YCTAHOBUTH XapaKTep NOBPEKIACHHUHA U onpeaeIMTh 00BbEM HeOOXOAUMBIX
PEMOHTHBIX PabOT, NPOLTHUTHL CPOK CJIYXKObl COOPYKEHHH, a B OTAEJIBHBIX Clly4a-
X MPEeJOTBPATUTL ABAPHH.

1.2. N'maoporexHu4yeckye TYHHENN NPUMEHAXOTCS U NOABOAA, OTBOAA U
cOpoca Boabl. [1o HazHauYEHHUIO, OTIPEACNAIOIUEMY 3aa4H HATYPHBLIX IMIApaBIIH-
YeCKMX HaOMoONCHUH U UCCICAOBAHUI UX COCTOSIHUA, CIIEAYET pa3nvyarhb cje-
TYIOLIME TUNLI TYHHEJIEH:

IUTA NOABOAA WIM OTBOJA BOIbI B LIENAX 3HEPreTUKH, BOAOCHAOKEHHS,
UppUralvy Win nepedpoCcKH CTOKA,;

s copoca, Crycka WK BBIITYCKa BOABI ¥ HAHOCOB M3 BOAOXPaHWIHIIL.

1.3. CnoXHOCTb HAaTYPHBIX HA0NMIOACHUN B TMAPOTEXHUYECKHUX TYHHEJIAX
00yCJI0BJIEHA 3HAYHUTEILHON NMPOTAXKEHHOCTBLIO TPAKTOB, JOCTHUraoLIEl B pale

BHeceHB! YTBEepKOEHBI Cpok
OAO «BHHUHUT PAO «ED2C Poccumn BBEJCHUS

uM.b.E.BeaeHeeBar nuceMoO Ne 02-1-03-4/622 B N1CHCTBHE
ot 03.07.98. I k8. 2002 1.




CNyyaeB AECATKOB KWJIOMETPOB, HEOOXOAUMOCTLIO B OOJILIIUHCTBE C/Ty4aeB OI10-
POXXHEHUA U CHEUHAJILHOTO OCBEIIEHHA A1 BU3YAIbHBIX 00CIe10BaHNHA U TPY/I-
HOM DOCTYNHOCTBIO, 0COOEHHO Ha y4yacTKax CO 3HAYMTEJIbHBIMHY YKIIOHAMM [ Ha.

1.4. Ha ocHoBanun Hactosiumx PexoMeHOalnuil st COOTBETCTBYIOIIETO
CMAPOTEXHHUYECKOIO TYHHES JODKHA OBITH COCTABIEHA MECTHAS MPOU3BO/ICTBEH-
Hasi HHCTPYKLM N0 MPOBEIEHUIO HATYPHbIX HaOoneHH! U U3MepeHuii, odecrne-
YHUBAFOLLAA KOHTPOJIb 332 COCTOSIHUEM COOPYXEHHMSA M €ro HaJEXKHYH JKCIUTyara-
Uui0. B MECTHON HHCTPYKLUM JOJKHBI ObITh YUTEHBI TPeOOBAaHHUA, NIpEAbsBIISAC-
Mble K ruaporexHudeckuM TyHHenaM CHull 2.06.01-86 u 2.06.09-84 , a Takxe
[MOJIOXKEHUA 110 UX IKCIyaTaluuy, ninoxeHusie B P11 34.20.501-95.

1.5. HatypHsbie HabmoneHus U HCCNEN0BaHUA 32 THAPABINYE€ CKUMHU YCJI0-
BUAMU padOTHI FTUAPOTEXHUIECKUX TYHHEJIEH ABJIAIOTCA COCTABHOM YACTBHO KOM-
[iexKca HabMoAeHUH U HCClIeOBaHUM 3THX coopyxeHHiH. OHH TOKHBI MPOBO-
JIUTHCA B NEPHOABLI CTPOUTENBCTBA, ITyCKa M KCITyaTallid COOPYKEHHIA K CpaB-
HHUBAThCA C NapaMeTpaMH, YCTAHOBJIEHHBIMH B TEXHHUECKONM JOKYMEHTALIUM.

1.6. Hacroauue PekoMenganuy npeaHa3zHavyaloTcsa U HCIOJb30BaHHUA
CIYKOaMH 3KCIUTyaTalMHU FMAPOTEXHUUYECKUX COOPYKEHHUH IMApOy3N0B, Hayy-
HBIX W JIPYTHX OpPraHU3aLMii, y4acTBYIOUIUX B pabdoTax 1o KOHTPOIIO THApPABIIN-
YECKHX YCJIIOBHH pabOThl rHAPOTEXHUYECKUX TYHHEIEHH.

Buabl rHAPABJAHYECKHX HATYPHBLIX HA0I0AeHHI H HCcCcl1eNOBAHHIT
H QUKCHpYEMbIE ¢ HX MOMOIIbLI) XapaAKTEePHCTHKH TYHHe el
H BO3JAeHCTBUH HA HX JIEMEHTHI

1.7. Jlng KOHTpoOJA 32 COCTOSHUEM IMAPOTEXHUMECKUX TYHHENEH, npea-
Ha3Ha4€HHBIX U1 NPOIMYCKa ¥ cOpoca pacxoa0B BOAbI, OCYILLECTBIIAIOTCSA CIIEIy-
I01LIMEe HATypHbIe HaONMI0eHUA U HCCIEIOBAHM:

HaOJIIONACHHUA 33 THAPABIHYECKUMU YCIOBHAMU paboThl;

BU3yaJIbHbIN OCMOTP 00TEeKaeMbIX TOBEPXHOCTEMN, B TOM uMcie pUKkcauus
UX COCTOAHHS C NNOMOLLBIO PAa3IMYHONO BUIA CheMKHU: reofie3mieckoii, pororpa-
¢uueckol, crepeooTOrpaMMETPHYECKON B KHHOCHEMKH;

MOABOAHBIE 0OCIENOBAHMA;

M3MEPEHHUA OCPEAHEHHOHN H MYJIbCAUMOHHOH COCTABNAIOIIECH AaBJICHUA;

OIpEaCIICHUE YPOBHEN BOJIBbI, B TOM YHUCJIEC UX KoneOaHuUii, Ha BXOJe, BhI-
XO[I¢ ¥ Ha TpaKTe TYHHEJIECH;

M3MEPEHUE CKOpPOCTel BOJABI H BO3AYXa;

OLIEHKa DPO3MU: KABUTAUMOHHOM H aOpa3HBHOM.

1.8. Habnronenns 3a ruapaBnuvECKUMHU YCIIOBHAMH paboThl TyHHeENEH,
OrpaHHYMBAIOIIHECS B OONBLUIMHCTBE CTy4aeB OLEHKAaMH COCTOAHHS IOTOKA Ha
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BXOJIE€ M BBIXOJIE U3 COOPYXKEHHS, MO3BONAIOT YCTAHOBHTH BOZHMKHOBEHHE CY-
LISCTBEHHBIX OTKJIOHEHHI r'HIpaBIIHYECKOro pexxuma paboThl TYHHeNs oT npe-
Iy CMOTPEHHOTO IIPOEKTOM.

1.9. BusyanbHerit 0CMOTDP TYHHEJIEH AaeT BO3ZMOXHOCTh YCTAHOBUTD 00-
€€ COCTOSHUE 00TEKAaeMBIX MOBEPXHOCTEH IeEpea U IMOCie MPOMycKa pacxo-
JIIOB:

Halnyue Ae¢exToB NPOU3BOACTBA CTPOUTENLHBIX paboT (HEPOBHOCTEH
U pakOBUH OETOHHON 00ACNKH, BEICTYIIOB Ha OOJIMLIOBKE);

pa3Mepbl HEPOBHOCTEHM Yy4aCTKOB TYHHEJI, BRINOJHEHHbIX 6e3 o0aeNKHY,
¥ NOABJIEHUE BbIBAJIOB CKaJIbl HA 3TUX y4YacCTKaX;

MOBPEKACHHS H pa3pylIEHUs 004eNI0K U OOJIMIIOBOK IIPU CUJIOBOM, KABU-
TalHOHHOM WUJIH a0pa3suBHOM BO3ACHCTBUSAX;

KOPPO3HIO METAJUIHYECKHUX OO0JIMLIOBOK;

obpactanue 00TekaeMbIX MOBEPXHOCTEM.

BusyanbHbIH OCMOTP COMNPOBOXAAETCA OOMEPAMH XapaKTepHbIX 3JIEMEH-
TOB 00TEKAaEMBIX MOBEPXHOCTEN TYHHEJIEHN C IPUMEHEHUEM HA KPUBOJIMHEHHBIX
[TIOBEPXHOCTAX CIELMAJIbHBIX 11a0NOHOB.

1.10. IlogBoaHkie oOCnenoBaHUA NPUMEHSIOT B OCHOBHOM JJ1 DKCTPEH-
HEIX OCMOTPOB COOPYXKEHHS, @ TAKXKE [MPHU HEBO3MOXHOCTH €I0 ONOPOKHEHMSL.

1.11. HatypHbI¢ n3MepeHHsd OCPEAHEHHDBIX U MyJIbCAIIHOHHLIX COCTABJIA-
IOLIUX JAaBJICHHMA MO3BOJIAIOT ONIPEAEISIUTDh CEAYIOIINE XapaKTEPUCTUKH I'MIpaB-
JIMYECKUX YCIOBUI pabOThl FrHAPOTEXHUUECKUX TYHHEJICH:

FMAPOAUHAMHYECKHE HAarpy3ky Ha BHYTPEHHIOIO MX ITOBEPXHOCTD;

[I0TEPH HAropa;

YPOBEHHbLIA PEXUM (3aMOJIHEHUE MONEPEYHOr0 CEUEHHS TYHHEJIEH, Cy-
1€ CTBEHHBIE KOJIEOAHHUA YPOBHEN BO/IbI, HAITPUMED, B YPABHUTEJIbHBIX PE3EPBY -
apax M OacceliHax, MOSABACHHUE YaCTUYHO HAMMOPHBIX PEXKUMOB TECUCHM);

[10ABJICHUE KaBUTALIHH.

1.12. HenocpencTBEHHBIMU U3MEPEHUSIMH YPOBHEN BOJBI TaK)XKE MOTCYT
ObITH onpeeneHbl X KoNieOaHUs U 3an0JIHEHUE TYHHENEH.

1.13. U3MepeHnsa ckopocTeit TeYeHUs BOABI Jal0T BO3BMOXKHOCTD YCTAHO-
BUTb IMPOITYCKHYIO CITOCOOHOCTDb TYHHEJIEN, a CKOPOCTH TEUEHHUS BO3/1yXa B ajdpa-
IIMOHHBIX rajepesx Y WaxTax pErucTpUpyIOT JJis oNpeaeseHus pacxojia Bo3ay-
Xa, MNOABOAUMOIO B TYHHEIH A8 00€CNEUEHUS YCTOMYHUBOCTH PEKHUMA TEUEHHS
WK YCTPAHEHUS KABUTAMOHHbLIX ABJEHHH [1, 2].

1.14. U3MepeHus ajpaimu 1oToka y odTekaemMpiX 1MOBEPXHOCTEH MM03BO-
JISIFOT KOHTPOJIMPOBATL BO3MOXKHOCTh BO3SHUKHOBEHUA KaBUTALMU U KAaBUTAlIH-
OHHOM 3PO3HH.
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Lenb # 3aga4yu peKoMeHIaLHH

1.15. Llensto PekoMeHaauui sasagerca BblOOp nmapamMeTpoB AJIA OLEHKH
COCTOAHHSA TUHAPOTEXHUUYECKOTO TYHHENS COOTBETCTBYOUIErO HA3HAYEHHS U Tpe-
OoBaHHH K OprasM3auMy UcciienoBaHUi u HabnoaeHWH, 00padoTke U aHANH3Y
X JaHHBLIX. AHAJIU3 KOHTPOJUPYEMBIX NTApaAMETPOB JOKEH BbISBHTH IIPUYHHLI
OTKJIOHEHHA COCTOAHUSA TYHHENS OT MPOEKTHOIO, OLEHHTh €ro A0JTOBEYHOCTD H
HEOOXOAMMOCTb YCTPAHEHHUS MOBPEXACHUI U PEMOHTA.

1.16. Ina peanuzauyu uejsu HacTosux PekoMenaauuii HeodxoaumMo yc-
TAHOBHTDb CIICAYIOLUEE:

OLEHHUTb AOCTOBEPHOCTDb U.NMPEACTABUTEIbHOCTh HATYPHBIX JaHHbIX;

onpeacnuTb GakTHYCCKHE M'HAPaBINYECKHE YCIOBHA paboOTEl COOpYyxe-
HUS,

BBISIBUTH CNEUHPHUKY H3MEHEHHUS MPONYCKHON CMOCOOHOCTH WK MOTEPD
Haropa Ha TPAKTE TYHHEJA, peKUMa TeYeHHUd U Kosnebauuit ypoBHEH BOIbI, A€ii-
CTBYIOILIMX HArpy30K H BO3MOXHOCTb KaBUTALIMOHHBLIX H aOpa3uBHBIX BO3JEil-
CTBHH, @ TAKXE OTIIHUHA BCEX ITHX XAPAKTEPUCTHK OT NMPEAYCMOTPEHHLIX IMPO-
EKTOM;

ONpEAC/IMTL [0 AaHHBbIM HATYPHBIX HabnioneHud HebnaronpusTHoIE SB-
NIEHUR U BO3OCHCTBHA Ha TPAKTE TYHHENEH; YCTAHOBUTh HAJIIMYHUE, XapaKTep H
NPUYHHBI IOBPEXKACHHUN K pa3pyLIEHHH 3JIEMEHTOB TYHHENEH, BO3MOXHOCTh HX
MPOrHO3a U pa3BHUTHA,

BHIOpaTh AHArHOCTHYECKHE NMapaMeTpbl U MPU3IHAKH, KOTOPLIE XapaKTe-
PHU3YIOT COCTOSHHE COOPYXEHHUA U 000CHOBBIBAIOT HEOOXOAUMOCTh H3MEHEHUA
YCJIOBHH €ro 3KCIUTYaTallMH HUJIIH PEMOHTa,

OMNMpeAeNIUTh U3 BCEH COBOKYIMHOCTH 3aJI0XKEHHOH B M'MAPOTEXHHUYECKHX
TyYHHeJ X KHA Te JardHKH, KOTOPbIE HEMOCPEACTBEHHO KITK HA OCHOBAHHH MMPO-
CTEHILMX AHArHOCTHYECKHX 3aBHCHMOCTEN naBaiH Obl CBEAECHHSA O COCTOSHHU
COOPYXKEHHL.

1.17. AHanu3 cunoBeIX BO3IeNCTBUA HA OO/1ENKHU H CKAJIbHYIO BbIJIOMKY,
BLINONHEHHYIO 6e3 061e10K, a TaKXe HX HaNmPAKEHHOI0 COCTOAHHS CeAyeT Mpo-
K3BOJAMTH KaK Ha OCHOBE JAaHHBIX HACTOALIMUX PexoMeHaalMi, Tak U ‘“‘PexoMeH-
nauHy Mo aHajiv3y AaHHBIX U KOHTPOJIO COCTOAHHA NOA3ZEMHBIX COOPYXXEHHH H
BripaboTok 'DC”") u Pexomenpauuit 1191-2001.

"} ToToBATCSA K NyOAMKALMH.



HopmMaTHBHbBIE CCLLIKH

1.8. B rekcre PekoMeHaanuit UCNonn3yroTCs CISAYHOLIME HOPMATHHbIE
IOKYMEHTBI:

'OCT 19185-73. I'maporexHuka. OCHOBHbIE NMOHATHA. TEPMHUHBI H ON-
peaeJieHHs.

CHHuIl 2.06.01-86. ['naporexHuueckue coopyxeHHsd peudbie. OCHOB-
HbIE NoNoXKeHUsl npoektupoBaHus. M.: Crpoituznar, 1989.

CHuI12.06.09-84. Tyunenun ruaporexHuueckue. M.: Crpoitnszaar, 1985.

IIpaBunia TEXHHUYECKOH IKCIUIyaTALMU INEKTPHUECKHUX CTAHUUIN U CETEH
Poccuiickoit @enepaumnu: Pl 34.20.501-95. 15-e u3znauue (nepepadboraHHoe U
NOMOJIHEHHOE). M., 1996.

TYuH. I'nybuaHbie BOA0OCOPOCH H BOAOCIYCKHU TMAPOY3N0B (rH/IpaBIiu-
yeckue pacyeThl): BCH 38-70. M.: Dueprus, 1972,

PexkomMeHaalMH MO YUYETY KAaBUTALMU MO NMPOEKTHPOBAHHIO BOAOCOpOC-
HBIX FTHAPOTEXHHUYECKUX coopyxeHui: I1 38-75/BHUMI, 1976.

PekomMeHaauuu 1o opraHvsallii W NPOBEACHUIO HATYpPHBIX HabJtone-
HHUH ¥ UCCNEN0BAHHUI BO3AEHCTBHA NMOTOKA HA TMAPABIHYECKHE COOPYKEHUS H

pycsio pek B HIkHeM Obede: 1170-78/BHUHAT. 1978.

PexomMeHaauuu N0 KOMIMOHOBKE 3aTBOPHLIX KaMEP M pacyeTram ruapo-
AUHAMHYECKUX BO3ACHCTBHM MOTOKA HA IUIOCKHE, CETMEHTHBIE H AMCKOBbBIC 38TBO-
pbl THAPOTEXHHUECKHX coopyxkeHuit: 1 84-79/BHHUMHT, 1980.

PexoMenaauuu 1o aHaJIM3y JaHHBIX U KOHTPOJIIO COCTOSHHUA BOAOCOpOC-
HbIX COOpYXeHU U HUXHUX ObedoB ruapoysnos: 11 75/BHUHAI. 2000.

PexoMeHIaUHH MO AUArHOCTHYECKOMY KOHTPOJTIO TEPMOPUIBTPALIHOH-

HOT'O COCTOAHHUA COOPYKEHUH noazeMHbIX ['OC n MacCUBOB, BMELLIAIOILIUX CKallb-
HeIX rpyHTOB: I1 91/BHHUHALI. 2001.

TepMunonorus

1.19. TepmuHosiorus Hactosmux PexkoMeHaauuid NMPUHATA COMNIAacHO
[OCT 19185-73.



2. OPTAHHN3AIIUA BN COCTAB PABOT I10 HATYPHbBIM
HABJIIOAEHUAM U HCCIIENOBAHUAM

2.1. [Ipu opraHuzauuy HaTypHbIX HaOMIOAGHUH H UCCIIENOBAHUI HEO0O-
XoAuMO y4uuTeIBaTh “IIpaBuna 0€30MacHOCTH NMPHU CTPOHUTEILCTBE NMOA3EMHbIX
MAPOTEXHUYECKHX COOpPYXKEHUH [3].

Ha6nioneHus 3a ycnoBUAMH paboThl H OCMOTP COCTOSAHHUA KOHCTPYKUHH
TYHHENne# HeoOXOaAUMO TMPOBOAUTL B MPOLIECCE IKCIUTyaTalld TYHHEJNEH BCeX
knaccoB. Ana ruaporexuuyeckux TyHHenen [-111 knaccos oba3aTennHo npeayc-
MaTpPHUBAIOTCA MHCTPYMEHTaNbHbIE UCCaeAOBaHMSA. CocTaB U 00bEM HATYPHBIX
rHAPaBIHYECKUX MCCIIEI0BAHUI 3aBUCUT OT Kjlacca TYHHENs, €ro Ha3HaYeHHs,
THAPOJIOHYECKHX YCN0BH U TpeOOBaHUH IKONIOrUH B paifoHe TMApOYy3a.

[Ip1 npoBeAEHUHN HATYPHBIX HCCJIEAOBAHUN HEOOXOAUMO PYKOBOACTBO-
BaThbCA TMPOEKTOM pasMclueHUs U 3aknaiky KHA, HHCTPpYKUMAMH MO COCTaBY
3THX UCCNIEN0BAHUM, 110 MPOU3IBOACTBY 3aMEPOB U yX0oay 3a npubopamMu. OTBeET-
CTBEHHOCTbD 33 OPraHU3aLMIO U NPOBEAEHUE HATYPHBIX HAONIOAEHHUI U HCCIIENO-
BaHMH BO3naraercs Ha aupekuuio ['9C, oHa MOXeET nepeaaBaTh €€ NMPOEKTHOMI
WK KakoH-JTHGO aApyro# opraHU3aluH.

2.2. JIns npoBeNeHHUA HATYPHBLIX UCCJIEAOBAHUH TyHHeNne# HEOOXOMMMO
CBOEBPEMEHHO, NPEUMYIIIECTBEHHO HAa PAHHHUX CTaUAX CTPOHTENLCTBE, OCYILE-
CTBUTH 3aknanky KMA u kabenbHblX TMHUHA K HEH. B 1anbHeliueM HeoOX0aUMOo
KOHTPOJIHPOBATh COCTOSIHME 3TOH annaparypsbl, 3aMEHa JaTYHKOB MPH IKCILTya-
TallMy TYHHEA B OONLIIMHCTBE C/Ty4YaeB 3aTpyAHHTE/bHA.

2.3. YcraHoska KHUA, a Takxe npoBecHHe rHAPABINYECKUX HaTyPHBIX
HaOMOACHHA U UCCNIEN0BAHUI JOIKHBI BBIMOJMHATLCA CHIIAMH NOApa3aeICHH,
KOTOPO€ 3aHUMAEeTCHd HATYPHBIMHY HAOMIOAECHUAMU, DTO NoapazeieHHe BLINOJI-
HACT UCCEAOBAHUA C MIOMOLIBIO COOTBETCTBYIOLUMX KOHTPOALHO-U3MEPUTED-
HbIX NPHOOPOB, BLIABIAET O0bEM PEMOHTHLIX padoT, a TAKXKE MEPONPHUATHA MO
obecnedyeHuro 6e30onacHoi paboOThl COOPYXXEHHA W OCHAILICHHIO €ro JXOMOJHH-
TEJBEHBIMH KOHTPOJILHO-H3MEPHUTENILHBIMHA IPUOOpaMH.

2.4. B 0643aHHOCTH YKa3aHHOIO IMOAPA3AC/ICHHUA BXOJIUT:

a) nony4eHue npubopos, kabens U APYrux MarepvasoB, HEOOXOOUMBIX
1 YCTAaHOBKH NPHOOPOB;

6) KOHTpOnbHasA NMpoBepka NpuUOOPOB Mepen YCTaHOBKOW, CBOEBpEMEH-
Haf 3aK/IafKa UX B COOTBETCTBUH C NMPOEKTOM;

B) COAEepXXaHHE B HaAJIE)KALLEM MOPALKE MyJIbTOB HaOJ104€HHSA, BLIBOJOB
KabeJielf H YCTAHOBJIEHHbLIX MPUOOpPOB;

I') COCTaBJICHHUE HCNOJHUTEJbHBIX YEPTEXKEN pacnonoxeHUsa NpHOOpPORB H
MX KOMMYHHKALIUH;
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1) peryJIsipHOe CHATHE MOKa3aHHiH ¢ MPpUOOPOB U OCMOTP COOPYKEHHUSA B
COOTBETCTBHH C MECTHOH HHCTPYKUMEHN;

¢) nepBuyHas oOpaboTka KaHHbLIX HAOMIOACHUH, HX aHAIU3, a B Cliy4ae
HEOOXOAUMOCTH, TIPUBJICYUEHHUE K ITOMY aHANN3y NMPOEKTHbIX U HAYYHO-UCCTIE-
NOBATEJILCKUX OpraHu3aLui;

K) XpaHEHHE B YCTAHOBJIEHHOM NOPAAKE BCErO NEPBHYHOIO Marepuana
HaOJironeHUH.

[TonpasneneHue, oTBedaroulee 3a NMPOBEACHUE HATYPHbLIX HaOMIOACHHA,
PYKOBOACTBYETCH, HAllpUMEP, KOMIIEKTOM JOKYMEHTAaUUH B COOTBETCTBHH C
[ IpunoxeuuaMu 3-5.

2.5. Tlpu npoBeieHUU HATYPHBIX HAOMIOAEHUA U UCCIIEI0BAHUHT B TYHHE-
NAX HEOOXO0OHMO pacnosiarath nacnopTaMu NMpUOOPOR, NPOTOKONAMU HX KOHT-
PONBHBIX FPagyMPOBOK, pe3dyjbTaraMu HalO/IOOEHUHA U KUCCIeNOBAHMH Ha TIpe-
ObIAYIIMX dTanax.

2.6. HaOnmroneHUs NpoBOAATCA Kak NpH NYCKE TYHHEIS B 3KCIITyaTallyIo,
[TPU NpOINYyCKe pacXoJ0B, TaK Y nocine nponycka. g uzyyeHns oCoOeHHOCTEN
rUAPaBJINYECKONA pabOThl TYHHENS, YTOUHEHNS (DAKTUUYECKHUX HAarpy3okK, BbiSB-
JICHUA NPUYHH OTKIOHEHUSA OCHOBHbIX XapaKTepUCTHUK pabdOThl TYHHENS OT J0-
NyCTHMBIX 3HAYCHUM, a TAKXKE 1A BBIACHEHUS U COBEPLICHCTBOBAHUA METOUK
pacyeTa ¥ MOACIHUPOBAHUA BBLIMONHAIOTCA ClElManbHbie UccaeqoBaHus. s
3TOrO MOXET NPUMEHATLCA METOA CTYNEHYATOTO U3MEHEHHUS MHAPaBIUYECKOro
pexuMa pabotst TyHHEeNA, OaHAa U3 METOAUK HATYPHLIX UCCNEAOBAHUH Ipen-
cTaBjicHa B [4].

3. TPEBOBAHHUA K OCHAULEHHNIO KHA

3.1. [Ina nosyyeHuss HeoOXxoauMoii nHpopMauun 0 GakTHUECKOM COCTO-
AHHH TYHHEJIe Ha ero TpakTe HeoOXoaWMO NpeaycCMaTpuBaTh 10CTAaTOYHOE KO-
JIMYECTBO KOHTPOJIBHO-U3MEPHUTEILHON annaparypbl. THIbI U KONUYECTBO MPHU-
meHsaeMoi KMA mns kaxA0oro KOHKpEeTHOro TyHHeNA HE0OX0AUMO aeTanbHO 000-
CHOBaThb Mpu pa3paboTke NporpaMMbl HaTYpPHBLIX UccCnenoBanui. Cnenyer uc-
nonb3oBaTh Takyrdo KHMA, xotopas paHee yxe Obina onpoOOBaHa B HATYPHBIX
ycinopusx. Hoseie npubOpe! M YCTPOMCTBA CIEAYET YCTAHABIUBATH B OMbITHOM
NOpAAKE.

Jna yno6¢TBa 0OCMOTpa TYHHENEH HA MX CTEHAX M CBOOE HAOMKHbI ObITH
HaHECEeHbl HECMBIBAEMO KpacKO! MUKETHbIEC 3HAKH, BXOAHBIE U BLIXOAHbIE NTOP-
TaJlbl TYHHENEH AOMKHBI ObITh O0OPYIOBaHbI pEMNEpaMyd U MapkaMi, a TakKkKe
BOOOMEPHBIMH pEUKaMH.
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CxeMbl pa3MeILUCHUsA NEPBUYHBIX AATYHKOB M BTOPHYHBIX INpeodpa3oBa-
Tefaeli, a Takxke NpUOOpPOB Ha TpakTe TyHHensa HeoOXoaAHMO pa3dpadbarbiBaTh Ha
OCHOBAaHUH NMPOEKTHLIX MaTEPHAJIOB, PE3YJbTATOB NabopaTopHbIX FHApaBIIHYEC-
KUX HCCJIEOBAHHHA WJIM aHATU3a paCYEeTHBIX AAHHBIX U THTEpaTyphl. [1nsa npose-
NIeHUS HAaTYpHBIX Hccnenosaduit KM A cneayer npexie scero pasMeliars Ha yua-
CTKaxX TyHHene#, paboTaiolux B 0C000 TpYAHBIX WA HEOCTATOYHO H3YYEHHBIX
YCJIOBHUSAX (BXOAHON U BBIXOAHOH YYacTKH, KaMepa 3aTBOPOB M T.J.).

3.2. [lpu npoBeicHUH HATYPHBIX MCCNEAOBaHUH U HAONIONEHUH HEe00XO-
AMMO KOHTPOJHMPOBATH PAA NMApaMETPOB, XapaKTEPHIYIOLIUX COCTOSHHE TYHHE-
NA, B 3aBUCUMOCTH OT €ro Ha3zHauycHMA W YCNoBHH paborbl. s pa3MmerneHus
naruukoB KHMA Ha TpakTe TyHHENA CleAyET OPUEHTHPOBATHCSA HA JAHHbLIC
Tabn. 3.1 ¢ y4eToM MECTHBIX YCIIOBUH M Kjlacca COOpyxeHHA. THIOBLIE CXEMBI
pasmelueHus npudbopos KHMA Ha paznuuHbIX ydyacTKax TpakTa TYHHeENS JaHbl,
HanpuMmep, B (4, 5].

3.3. dukcupoBaTh YPOBHU BOILI B Obedax B OCHOBHOM BO3MOXHO TOJIBKO
BOJIU3Y BXOQHOIO OI0JIOBKA M BBIXOJHOIO CEYEHUA TYHHENA. [nsa aToro cnepyer
UCI10J1b30BaTh CAMOIIUCLIbI YPOBHSA UITH ONPEAENATh YKa3aHHbIE YPOBHH 110 BOAO-
MepHBIM peiikaM (cMm. 1.3.1.). BOnH3u 3THX K€ 30H BO3MOXHO OCYLUECTBJIATD
M3MEpPEHHE CKOPOCTENR NMOTOKA, HAaNPUMEP, C MOMOILLLIO THAPOMETPHYECKUX BEP-
TYWEK U HA OCHOBE 3TUX JAHHBIX CAeAYET olpeaenaTs pacxoa. DuUKcauuio ypos-
HeH BOAbI B 0€3HANMOPHBIX TYHHENAX BO3MOXXHO OCYLIECTBIIATE C [IOMOILLBIO JMC-
TaHUUMOHHBIX AATYUKOB YpOBHA. O01ee YUCI0 TAKUX JAaTUMKOB, B 3aBUCUMOCTH
OT IJIMHBI TYHHENA U €I0 Kjacca KanuTaIbHOCTH, 0OBIYHO HE JOJIKHO MNPEBDI-
marb 3-10.

3.4. JIaTYUKH AaBJIECHUA JOJDKHBI ObITH ITPEIYCMOTPEHbI U151 KOHTPOIA MU /-
PONMHAMHYECKOIO JaBJIECHHSI Ha 00TEKaeMbIX MOTOKOM MOBEPXHOCTAX TYHHEJIS.

OcpeaHeHHOE JaBlIEHHE CIIeAYET KOHTPONHPOBATh C MOMOILULIO NbE3OMET-
pOB, pacnonaras UX YCThA MO [JIMHE TYHHES NPEUMYLIECTBEHHO Ha AHE U BOKO-
BbIX CTEHAaX. JTH JAHHBIE MOTYT ObITb MUCMOJB3OBAHLI, HAPHUMED, /IS OLEHOK
[OTEpb Hanopa 1o JIMHe Tpakra. OCpeHEHHOE AaB/ICHHE HEOOXOAMMO KOHTPO-
JIAPOBATb Y BBIXOAHOIO ceyeHus TyHHeNs. [Ipu 6e3HanopHOM iU 4aCTUYHO Ha-
NOPHOM PEXHUME TECUEHHUS B TYHHEJE JUIA TOrO, YTOOL! 3aPUKCUPOBATHL BaKy YMBEI,
HeoOXOOUMO pacnosararh yCThAd BaKyyMOMETPOB Ha CBOJE€ TyYHHend. Jlnsa onpe-
AeieHns ryOHH NOTOKa MPH TaKMX PEeXHUMAX TCYECHHA CIIEAYET MCMONb30BaTh
JAAHHBIE O NBbE3OMETPHYECKUX HAMOPAX Ha AHE TYHHEeN .

JIaTUUKH JaBJICHHA AOJKHBI ObITH YCTAHOBJICHBI HA Y4aCcTKaX o0TeKae-
MO MOBEPXHOCTH TYHHEJA, I'/l€ BO3IMOXHO CYLIECTBEHHOE MOHM)XEHHUE JaBJie-
HUA K 0XKHAETCA 3RAYHUTENIbHOE F'HAPOAHHAMHYECKOE BO3ACHCTBHE. PaccTosHHe
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YpaBHHUTENbHbIH
NC3ICPBYAL

Tabnuya 3.1.

[IapaMeTpbl, KOHTPONHPYEMDbIE NPH HATYPHBIX HCC/IEA0BAHHAX TYHHENA

Hasnauenue YuacTok Tpakra

BXOJAHOH OroJIOBOK

BoaocOpocHOH
HanoOPHbIH
TYHHEb

3aTBOpHAas KaMepa

NMPAMOJIMHEHHBIN C
METAUITHYECKO N
06MLIOBKOI

DNEMEHTH NOTIEPEHHOND
CEMEHNA

NPAMOJIHHEHHBIM C
OeToHHOR oD nenkoH

Konrponnpyembi¢ napaMerpsl

2°,3",4,5
2
2°,3,4,5

———f—

NPAMOIKUHEARBIA 0€3 C
obaenku
NOBOpPOTA B NJaHE bC
- - C
MOBOPOTa B BEPTHKAIb- A
HOH NMJOCKOCTH EC
C
KOHLICBOM I
) C
besnanopuelii Ha BCEH [UITHHE TpakTa |
BOAOCOPOCHOM EC
HHEND

TyHHens, noa- Ha BCEIl ATKMHE TPaKTa I
BOAAUINI BOAY K BC
TYpOHHaM C
OTBOAA UK Ha BCEel JUTHHE TpakTa |
TyHHens ['2C EC

1,2

2°3° 4.6
1°,2°,3,4,5,6
2,4,6

2°,3",S
2

2,3
1,2, 5
2

1,2

O6o3nauennn: /1 — aHo, BC — 6okosrie creHsl; C — ¢Boa, 1- YPOBHK BOABI, 2, 3 — OCpeAHEHHAA
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H MyAbCALUOHHAA COCTABJIAIOIIHME NMHE3OMETPHUECCKOrO HAMopa; 4 — ypoBeHb YILTPa3ByKOBOMO
L
LIyMa MPH KaBHTAUWW, 5 —~ rTyGHHA IpO3HH; 6 — coaep)KaHHe BO3AyXa, CHOocka y uMdp (°) —
BO3MOXHO MPOBEACHNE CNIEUNANIbHBIX UCC/IEA0BAHUA JUTA CONOCTABICHNS MO/CIbHbIX W HATYP-
HbIX JJAHHBIX.



MEXIY 3THUMH JaTYHKAMHU HE JOJIKHO NPEBLILLATE paJAHyC KOpPpPENALHH, KOTOPBIH
onpeaensieTcs Ha OCHOBAaHHH JAHHBIX MOJEJIbHBIX HUCCIIEAOBAHHMH HIH pacyeT-
HBIM IyTeM [6]. JlaT4ukHd 0ObIYHO pacnonararT B ABYX B3aMMHO NEPIEHAUKY -
NAPHBIX HANpPaBJICHUAX: BAOJB H MOnepek Nnotoka. B 0co00 0OTBETCTBEHHBIX CITY-
4asiX HEKOTOpLbIE AATYMKH HaBJICHHA cleayeT DyOnuposath (CTABUThL MO 1Ba) B
Ka)XXI0OH U3MEPHUTENBHON TOUKE H3-3a BOZMOXHOIO TTOBPEXACHHA UX BJIEKOMBIMH
[IOTOKOM TBEpPAbIMU TEJIAMU: JILAOM, OpeBHAMU, KAMHAMH, CTPOUTEILHLIM MYCO-
pPOM H T.A.

3.5. JIaTuMKH YIbTPa3By KOBOIO KABUTALIHOHHOIO U3Ty4€HHUA (aKyCTH4YEC-
KOro 1rymMa) HeOOXOAMMO MCIIONIL30BaTh IS KOHTPOJA KaBHTALUHMH B TYHHEJE.
OTH JAaTYMKH CleaAyeT YCTAHABINUBATh B JIOKANbHLIX 30HaX CYLUECTBEHHOIO I10-
HWKEHHMA NABJICHHUSA: BO BXOAHBIX OI0OJIOBKAaxX, B 3aTBOPHBIX KaMeEpax, Ha y4acT-
KaxX MOBOPOTA TPAKTa U T.I.

JaTyuky 3pO3UH ClIeAYET NpeAyCMaTPUBaTh Ha YYacTKax TpakTa TyHHe-
Jifl, 1€ BO3MOXHbI pa3pylIeHHs NpH BO3ACHCTBHH KaBUTALHOHHOM 3PO3HH HIIH
Ha JIHe TYHHeJd i KOHTpossA abpa3snBHON 3po3uH.

B coctaB HaGMoaeHHM NpH BHINMOJHEHUM KABUTALHMOHHBIX UCCJIEAOBAHUN
JOJKHBI ObITh BKJIIOYEHB! H3MEPEHUA COAEPKAHUS BO3AYXa B MPUCTEHHOM CJI0€
noToKa. s Hanbonee onacHbIX ¢ TOUKH 3PEHUA KABUTALIMOHHOMN 3PO3HUH yUacT-
KOB H /11 BbIXONHOI'O CEYEHHMS TYHHENd CleAYyeT npeaycMaTpuBaTh U3MEpPEHHUA
3MOPbI COAEP)KAHUA BO3YXA MO MYOHHE NOTOKA. JIaTYUKKU adpallMH TaKxKe CJic-
YET pa3MellaTh B pAe CTBOPOB 10 JUTHHE TPaKTa TYHHEJNA M 3@ BO3AYXOITOABO-
JAIIUMH YCTPONCTBAMH, PacXol BO3/1yXa B KOTOPBIX TaKxke HEOOXOAUMO KOHT-
PONTHPOBATh.

3.6. [Ipu npoBeneHUK HATYPHBIX HAONMIOAEHUN CeAyeT YUMTLIBATh Cyllie-
CTBEHHO€ YAaJICHHE HAONI0AaTENbHBIX ITYHKTOB OT CTBOPOB H3MEPEHHNA H3-3a 3Ha-
YHTENBLHON WIHHBI TYHHENS. HYy)KHO CTpeMUTLCA 00€CITeYnTh HAUMEHBIUYIO JJTHHY
KaOENbHBIX JIMHUHA OT JaTYMKOB 10 ITHX NMYHKTOB. [[N4 3ainThl kabesna oT Mexa-
HHUECKUX IMOBPEXAECHHHA PEKOMEHAYETCH NPOKJIAABIBATE €0 B JIOTKAX M3 LIBEJI-
JIEPOB WY YIOJIKOB, MIpHBapEHHBIX JIHOO K apMaType, JIMO0 K crieUMalIbHBIM CTEP-
)KHAM, 3aIcNaHHbIM B O€TOHE. DTH JIOTKH BMeCTE ¢ KabeneM 3auBaloTcs OUTY-
MOM WJIH LIEMEHTHBIM pacTBOPOM. bpoHUpOBaHHLIi CHN0BOH Kabenb MOXKET ObITh
NPOJIOKEH HEMOCPEACTBEHHO B OETOHE.

BpeMeHHbIe WM NMOCTOAHHBIEC ITYHKTbI AJIi CHATHS OTCYETOB IO NMpHOO-
paM clieAyeT BLIHOCHTE B MOTEPHBI WIK B CIIELMANIBHO NpeJHa3HaYE€HHbIE ITOME-
e HHs1, 00ecneunBaroIMe HEOOXOAUMbIE YCTTOBUA A1 paboThl BTOPUYHOM anmna-

PaTypBhl.
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3.7. Ilpn Beixoje yacth KHA B npouecce skcnnyaTtauud U3 CTpos HIU B
cjiyyae HeoOXOUUMMOCTH B JOIMONHHATENLHBIX H3AMEPHTEIIBHBLIX CTBOpAX, KOTOpad
BBISABUJIACH B MPOLIECCE aHAIU3a PE3YAbTaTOB HaYabHOIMO 3Tana U3MEpEHUH, ciie-
AYET JOOCHACTHTE COOpPYXKEHHE.

4. TUIIBI KHA

4.1. HUameputenbHbie NpubOps! (MEpBUUYHBLIE MPEeOodpa3oBaTe/iv - NaTYU-
KUY, BTOpHYHbBIE Npeobpa3osaTe/id U perucTpUpyrouide npudopsl), KOTOPLIE KC-
NONB3YIOTCA B IIPAKTHKE HATYPHBIX HAOMIOAEHUIA H UCCIEAOBAHUI TYHHENEH, NIPU-
BEACHbBI B Ta0J1. 4.1. J10T nepeyeHb NPUOOPOB MOKET UCTIO/IL30BATLCA 1A NMPEL-
BAPUTEJILHOWU OLIEHKH BO3MOXXHOCTEH NMPHUMEHABIUEHCA paHEE B HATYPHLIX HC-
CJeAOBaHUAX annapaTtypsl. PS4 3THX AaTYUKOB BBITYCKAJICA MPOMBILLIEHHOCTBIO
MaJIbIMU CEPUSMH WK U3rOTABIMBAJICH HEMOCPEACTBEHHO B HAYUHO-HCCIIE10Ba-
TEABLCKUX OpraHu3auusX.

[Tpu xommnekraunu KHMA UX MOXXKHO 3aMEHATH Ha aHAJIOTHYHbIE H HMEIO-
LIMECA B HAUTHYHH. P TEXHUYECKUX XapaKTEPUCTHK PACCMATPUBAECMBIX NPHOO-
poB npuBeaeH, Hanpumep, B [1 70-78/BHHUHNI u B {7, 8], a HekOTOpEIE CBEAEHUS
o npubopax ang aHanu3a BO3AYLIHOIO MOTOKA NpeacTaBneHs B [9]. JlaHHbIe 13-
MepeHU MOoryT 00pabarTbiBaThCa C MOMOILLIO KOMIIEKCOB CTaTUCTHYECKON 00-
pabdotku [10].

4.2. JIna peructpauMyd ypoBHEN BOAbI MOTYT MPUMEHSATHCS, HaNpUMep,
CaMOITUCLbI MOIJIABKOBOIO TUIA C TOPU3OHTAJILHO pacnosioKeHHbIM OapabaHOM.

N3MepeHua OCpeIHEHHOO 1aBJEHUA HA 00 TEKAEMEIX NOBEPXHOCTAX TYH-
HEJIA MOTYT BBIOJHATBCA, HATPUMED, NMbE3OMETPOM, NMPEACTABJIAIOLIUM CODOH
OTPE30K TPYObl, YCTbE KOTOPOH 3adenaHO 3ano/UTHLO € 3TOW MOBEPXHOCTHIO. B
YCThe TPYObl MOXKET ObITb 3AJI0)KEH ABYX- WM TpeXCNoiHbIi GunpTp. s Ha-
ON110€HHA 3a NOKa3aHUAMH 2THX NbE30OMETPOB TpYOBbl OT HUX BBIBOAATCH B INYH-
KThl HAOMIOAEHMS, II€ NPOU3BOAUTCA CHATHE OTCYETOB MO U3MEPHTEIILHBIM pPE-
KaM (B Cly4yae CTEKIAHHBIX TPYOOK) WM € NMOMOUILK OIMYCKHbIX TPUOOPOB.

J1a usMepeHus ruapOAHHAMHYECKOI0 1aBIeHHUI HCTIOAB3YTCA B OCHOB-
HOM JaTYUKWA HHAYKTHBHOTO THIIA C YYBCTBUTEJILHBIM JIEMEHTOM B BUAE TUIOC-
KO MeMOpaHb!, KOTOpbIe NIPEOOPa3YIOT MEXAHUYECKOE BO3IEHCTBUE B IEKTPH-
YECKHUE CUTHAJIbI.

Hauano kaBUTAaUMU PErHCTPUPYETCSA C MOMOILLBIO NMEPBHYHBIX Npeoldpa-
30BaTesied UiA QUKCUPOBAHUSA YJIBTPA3BYKOBOIN0 KABUTALIMOHHOTO H3JIyUE€HMUS,
YYBCTBHTEbHBIMH 3JIEMEHTAMHU KOTOPhIX ABNAIOTCA [Mb€30KepaMHUYECKHe Iiac-
TUHKH.
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Tabnuya 4.1
HpubGops! Ana paljiKYHbIX BUAOB HabnoaeHnH
nn HIMEDACMAA BCIHYHHA nabouas nonoca Yacror
] Yposenb BOabl B | U3mepurens YPOBHS HY Ot 10,05 no 10,20 m

| TYHHENE AUCTAHUHOHHDBIHA
Camonuceu ypoBus Boani | I'P-38 +0,01 m

UMTENBHOTO ACHCTBHA I'P-116

OcpeaHeHHbIA
NbE30METPHYECKHH
Hanop (AaBneHHE)
BOABI H BO3AyXa

[Ibe30MeETP 10,1 M (1 kIla)
[TIbe30METP-BAKYYMOMETP 10,1 m (1 klla)
[ Ipy>XHUHHBIA MAHOMETD meHee 10,1 M
(1 xIla)

3 | Ocpeanenssiit. 1 | Uamepurens ocpeancuroro | OIIT-C | 20,1 m (1 x[1a) B
nyabCatlHOHHBIA NbE3OMETPHYECKOTO Hanopa AHAMa3oHe Mbe30MeT-
NbE30OMETPHYECCKUA | (HaBIEHHUA) PUUYECKOro Haropa
Hanop (nasnenue) | Uimepurens AA-10 1 0+100 m 0,1 m
[bE3OMETPHUCCKOr0 Hamnopa (1 kI[1a) B 1nana3soxe
(RaBneHnA) yactoT 0-50 I'u
OcpenHeHHBINA H3mepuTens oCpeaAHEHHOro 10,04 M (0,4 x[1a) B
MbE3OMETPHUECKHUK | H NYNbCALIHOHHOTIO HANopa AUana3soHe nbe3oMeT-
Hanop (AaBsnenue) | (aaBICHMA) HA NNIOWAAKE PHUECCKOro Hanopa
Ha NNoLLaaKe 0+30 M 0,1 M (1
k[la)
B AHAMNA30HE MbE30-
METPHUYECKOrQ Hanopa
0+100 M 20,1 M
(1 xI'la) B ananazoxe
yactot 0+150 I'n

KaBHTallKOHHOE Y noTpa3ByxoBOi tyMoMep Y3 10+500 xI'u
H3Ty4YEHUE

KapurauoHHbIK M | JIMCTAHLHOHHDIH M 0,5+30 MM ¢ 1arom
aOpa3uBHBIA HIROC | UIMEPHTENL IPO3HHK ot 0,5 no 4 MM

MeTaIa APb 3+400 MM C Wwarom ot
JIucTaHLUMOHHBIH 3 1o 50 MM
MIMEPHTENIb  pa3pyLUCHHA

OeTOHa

H3MepHTEnb CKOPOCTH U
COZIEPXKaHUA BO3yXa B

7 | CkOpoCTh TEYECHHSA
H COACpXKAHHUE B
NOTOKE BO3AyXa YUCTEHHOM CJ10€

UCA-7 Ckopocts 10,1 m/c,

ajpauus 5%

2%
ne Sonee 5%

Ckopoctb Teueuns { Tpybka [1uro
BOAB! MM BO3ayXxa | Beprywka

+5%

CoaepxxaHue
BO3JyXa

A3paums Ha | Mameputesb  a’dpalmMH  Ha HAT 120%
NAHHLIE NTOTOKA rpaHULE MOTOKA

CxOpoCcTh MOTOKA | AHEMOMETD
BO3YyX4

JaTtuuk aspaumn

3+5%
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[TpuHuMn AeHCTBUA nEpBUYHBIX npeobpa3osaresicli 3p0O3UH OCHOBAH Ha
[TOCNeA0BaTEIbHOM pa3MbiKaHUH €€ TOKOTIPOBOAALIMX JIEMEHTOB, pa3MeLIEHHbIX
IOCJIOIHO B CNELHANILHO NMpeIyCMOTPEHHBIX Lypdax.

[TpuHUKMN AEHCTBUA NAaTYMKOB ajpalMH MOTOKA OCHOBAH Ha U3MEPEHHUH
TCKTPUYECKOTO COMPOTUBIEHHUS Ma30KHUIKOCTHON CMECH I ONPEAESIEHHA CO-
JepKaHUA B HeH BO3ayxa. JIaTUMKH MOTYT YCTAHAaB/IMBATLCS B MOTOKE BOJIM3H
o0TeKkaeMOi NOTOKOM MOBEPXHOCTH WJIM 3aNOMTULO C HEH.

[Tpu npou3BOACTBE rUAPOMETPHUYECCKUX HAOIONEHHH UCTTIONB3YIOTCA BEp-
TYIIKH, YUCTI0 OOOPOTOB JIONACTHOIO BUHTA KOTOPBIX 3aBUCHT OT CKOPOCTH T10-
TOKa.

4.3. [IpomexyTouHble Npeodpa3zoBaTe/Iu CIYXKaT 11 YCHIEHUs] CUTHAJIOB
OT NEepBUUYHOrO npeodpa3oBares (JaT4UKa) C LIEJTbIO COTNTACOBAHUA CO BXOAHBIM
JHara3oHOM PErHCTPUPYIOLIMX NPpUOOpOB U Npeodpa3zoBaHus UX B QOPMY, yA00-
HYIO I pErUcTpaUuu U 00paboTkU. XapaKTEPUCTHKH psijla CEPHHHO U3IOTOB-
JIeMBIX NPOMEXYTOUHBIX npeobpa3osareseit nansl B [170-78/BHHUUNI u B [8].

4.4. I1pubopbl perucTpauuy NO3BONAIOT KOHTPOJIUPOBATh NMOKa3aHHUA CO-
OTBETCTBYIOLUErO MPOLIECCA, HANPUMEDP, MO CTPEIOYHOMY HUHAUKATOPY, PUKCH-
pOBAaTh 3KCTPEMAJIBHbBIE H IPOMEXYTOUHBIE 3HAYEHUA KOHTPOJIUPYEMOTO (PaKTo-
pa, a Takke 3aMUChIBaTh HEMPEPBIBHYIO peaH3alHIo npouecca.

Peructpauuio npouecca nyJabCalli¥ AABJACHHUA CHAEAYET OCYLUECTBIATh
HenocpeacTBeHHO Ha [IBM ¢ onpeneneHHbIM LIaroM, KOTOPbIi JAOJIKEH OBITh
BbIOpaH Ha OCHOBE METOJAMYECKHUX ONbITOB UM MPOTHO3a YaCTOTHOIO Hara3oHa
npouecca. B HEKOTOPBIX Clydagx BO3MOXHa MpeABapUTE/IbHAs perucTpauus
IpoLecca ¢ MOMOIULK U3MEPUTEABbHONO MAarHUHTOPOHA € MOCAEAYIOHIUM BOCTIPO-
H3BeacHHEM K peructpauueit Ha IIBM. Bo3MoxHB! M HenmocpeiICTBEHHBIE H3ME-
PEHHUA CTaTUCTUUYECKUX XapaKTEPHUCTHK IYyJIbCAllUU NaBJIEHUS C IOMOLIBIO aHa-
JIOrOBBIX NPHOOPOB. AHAJIOrHYHBIM 00pPa3oM BO3MOXCHO PErMCTPUPOBATL HHPOP-
MaUHIo, NMOJYYEHHYKO OT JaTUKKOB Apyrux tunos KHA.

4.5. KHA Heobxoaumo nepuoauyecku Kaiubposarts. [lepuoauuHOCTD
KanMOpOBKHU 3aBUCUT OT Ha3HAUE€HUsS M TUNa npubopa, ycaoBui ero paboThl U
IOJDKHA ONPene/iTbCd MECTHOH HHCTPYKLIMEN.

5. NIEPUOIUYHOCTbL HABJKJEHUHU. POJIE BU3YAJILHBIX
HABJIIOIEHUN. XAPAKTEPHBIE MMPU3HAKU COCTOAHUA
COOPY)XEHUA UJIHN EI'O YACTH

5.1. ['MaApOTEXHHUYECKHUE TYHHENH, NNPEAHA3HAYECHHbLIE /1A MPOITYCKa BOAbI,
B 3aBUCUMOCTH OT KJ1acCa COOPYXEHHA B IEPBbLIC I'OJbl IKCIUTyaTallMH JOJKHbI
OCMAaTpHBaATbhCA OAHUH pa3 B |-3 roaa, a 3aTeM uepes3 5 JIET U B JAILHEHUIIIEM MO
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Mepe HeoOXxomMMOCTH. CpOKH OCMOTpA AECTANBHO AOKHBLI ObITh OMpeac/ICHBI
MECTHOH MHCTPYKLIHEH.

5.2. BHEI1aHOBBIE OCMOTPbI TYHHENEH J10JDKHBI POBOAUTLCS B CIIEAYIO-
LIUX Cly4yasX:

NpH HEMPEAYCMOTPEHHbIX U3MEHEHHUSAX MOTEPL HATlOpa U, COOTBETCTBEH-
HO, MPONYCKHON CrOCOOHOCTH;

NMPY BUOHUMBIX U3MEHEHUAX YCIIOBUH TeUeHHd Ha TPaKTe, B TOM YHCJIEe HA
BXOJE M BbIXOAEC U3 TYHHEJ;

MOCJIE MPOIYCKa KaXA0ro U3 2-3 NaBOAKOBLIX PaCcX0/10B Yepe3 BOA0COpocC-
Hbl€ TYHHEJIY, a B JAJIbHEHLIEM NOCe Nponycka pacxogoB, OJIM3KUX K pacyeT-
HbIM,;

MPH HENMPEAYCMOTPEHHBIX CYyUIECTBEHHBIX H3MEHEHHUSAX OCPEeAHEHHBIX U
NYJbCALUOHHBIX COCTABJIAIOLIAX AABJICHUS MITH PACX0a BO34YyXa, [TIOABOJIHMOIO
B BOIOCOPOCHBIE TYHHEIH;

MPH NOCTYIJIEHHH CHTHAJIOB O KaBUTAaUHOHHON 3PO3HH.

5.3. BusyanbHble OLEHKHM U MOABOAHLIE 00CNEeN0BaHKSA MO3BOJIAIOT, KaK
yka3aHo B I.M.1.9-1.10, ycraHoBuTHL 061liee COCTOAHHE rHAPOTEXHUUECKUX CO-
opyxeHHui. B pane ciiydyaeB B pe3ynsTaTre OCMOTPOB U 00MEpOB, reoA€3UMECKOM
CbEMKHU U CONOCTABJIECHHUA COCTOAHHA COOPYKEHHA HA NPEAbIAYLIMNX Tarnax 3Kc-
NayaTaluny U NMpH TEKYLIEM OCMOTPE YCTAHABIUBAETCA HEOOXOAMMOCTE yCTpa-
HEHMS MOBPEXKACHHNA, BOCCTAHOBJIEHUS IKCIIYAaTALIMOHHBIX XapaKTEPUCTHUK H
PEMOHTA COOPYKEHHUH U YTOUHAETCA NNporpaMMa rnocleyroumux HHCTPYMEHTaNb-
HbIX 00CNIeI0BaHHH MTPH €ro OMOPONKHEHHH UIIH B NIEPUOJ PONYCKa BOIDI.

5.4. COCTOsIHHE TMAPOTEXHUUYECKUX TYHHENEH NPH NPOBENEHUM BU3YaJlb-
HbIX OCMOTPOB U NMOABOAHLIX 00C/eI0BaAHUA HEOOXONUMO OLIEHHTh, UCXOJA U3
CAEeQYIOIIUX MPHU3IHAKOB:

KaBUTALUHOHHbIK H3HOC OetoHa [11] mposABaseTcs Ha HaYasLHOM 3TAare
oOpa30BaHHEM NMOBEPXHOCTHBIX pa3pylLIeHHUHA 33 BO3OyauTeNneM kaBuTauuu (He-
POBHOCTAMM MOBEPXHOCTH, NMa3aMH 3aTBOPOB, Pa3/IMYHBIMU KOHCTPY KTUBHBIMH
AMEeMEHTaMH, 33 KOTOPbIMH HaOMIOAaeTCA OTPLIBHOE TEUEHHE), MpeX A€ BCEro BO3-
HUKaIOT MEJIKUE PAKOBHHBI Y MOBEPXHOCTH, 00TEKAEMOM ITOTOKOM, II€ B LIEMEH-
THOM PAcTBOPE OCTAKOTCS My3bIpbKY Bo3ayxa. [locTeneHHo npoucxoaur paspy-
[LICHHE PACTBOPHOMN COCTaBAAIOLIEH OETOHA NOBEPXHOCTHOIO CJtod, oOHaxaeTcs
KpynHbIi 3an0nHuTeNb. [10 Mepe pa3pylIeHHs 3alMTHOrO cjios 6eToHa oOpa3y-
eTCA KaBUTALMOHHAA KaBepHa, 0OHaxaeTcs U MOXeT ObITh pa3opBaHa apMarypa.
[Ip1 NpoAOMKHUTENBHOM BO3ACHCTBUY KaBUTALHMH Ha MOBEPXHOCTH OETOHA HHXKE
OCHOBHOMH KAaB€PHBI 10 TECUCHHUIKO BO3ZHHKACT LICIIOYKA BTOPHYHBIX KaBCPH,

KaBUTALIMOHHBIE MOBPEKACHUA METANNTUYECKUX 00nuLoBok [11] HauuHa-
I0TCA ¢ 00pa3oBaHUA MEJIKMX KaBEpH Ha MOBEPXHOCTH, 3aTeEM oOpasyrorca 60-
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PO3JKH HEMPAaBUILHOM (POPMEI M MOBREPXHOCTh METAJINIa CTAHOBUTCA HEPOBHOIA,
Ha koHEeYHOM cTaauH KaBUTALMOHHBIX pa3pyLueHHUH MeTalJIMUECKHE JTUCTBI 00-
JTULIOBKH MOTYT ObITh MOBPEXKACHDBI HA BCIO TOJIIUHHY M Ja)Ke OTOpBaHbl. B noc-
JIEIHEM Cllyuae pa3pyLIeHUE aHKEePHO# apMartypsl, 3a1e/laHHOH B O€TOH, NMPOUC-
XOAMUT 0e3 00pa3oBaHMA LIEEK;

abpa3uBHBII U3HOC NMOBEPXHOCTH OeTOoHA [12] conpoBoxaaeTcs pa3py-
LLIEHHUEM PAaCTBOPHOHN COCTABISAIOLLIEH MOBEPXHOCTHOIO CJ1051 OETOHA, OOHaXKaeT-
CA €ro KpyrnHblf 3arojIHUTENb, 2 NOBEPXHOCTh KPYMHOI'0 3aMOJHUTENA CTAHO-
BUTCA maakod (oTuuindoBaHHON). AOGpPa3UBHBIM H3HOC NPOABIAETCA NMPEXAEL
BCEr0 HAa 3HAYUTENbHBIX y4yacTKaxX TUIOWIAAM JOTKa TyHHens [13], a takxke Ha
HW)KHEH YAaCTH BOTHYTBIX YYACTKOB [TOBOPOTOB B NOPU3OHTAJILHON TUIOCKOCTH,
T.€. Ha Y4acTKaX BO3JACHCTBHA BJIEKOMbIX MOTOKOM YaCTHL IPYHTAa;

obpactaHue nNoBepxHocTell TyHHeaA [14]) npoucxonuT npu oOpa3oBaHUM
Ha €ro MOBEPXHOCTH CJIOS X HUBBIX OPraHU3MOB, CY)KHUBAIOLIUX TMONEPEYHOE CeUe-
HUE. JTO 00pacTaHUE MOXET UMETH BUJ, CIUJIOLIHOMN 1IETKHU, HA OLLYTIb TaKas I10-
BEPXHOCTb MATkas ¥ CKOJIb3Kas;

KOPpPO3HA METALIHYECKUX O0NMLIOBOK COIPOBOXAAETCH 00pa3oBaHHEM Y
MOBEPXHOCTH PHIXJIOTO ¢JIOS U CYILUECTBEHHBIM YBEIUUYEHHEM LLIEPOXOBATOCTH;

paspyuieHUE METAJUIUUYECKHX OOJTULIOBOK MOA ACHCTBHEM TMAPOIAHHAM H-
YECKUX HArpy30K MpPOUCXOAUT ¢ 00pa3oBaHUEM ILeeK MPH pa3pbiBE aHKEPHOM

apMaTypHl.

5.5. Ilpu npoBeneHUH HHCTPYMEHTAIbLHBIX HAOMIOAEHUH B rHApPOTEXHH-
YECKHUX TYHHENAX KOHTPOJIUPYETCH psaj rnapaMeTpoOB I'HAPABIHYECKHX YCIIOBUH
paboTel coopyxeHuil. Ilo ykazaHHBIM mnapaMeTpaM COCTaBJII€HbI JHArHOCTH-
yeCKHUe NMpu3Haku (napaMeTpsl) yCJI10Buii paboTbl TYHHENER, NPUBEICHHbIE B TA0.
5.1. COBOKYNHOCTE JUArHOCTUUYECKHX MapaMeTPOB MO3BOJIAET OLEHUTH Ha OC-
HOBE JIAHHBLIX U3MEPEHUH KOHKPETHbIC COCTOAHUA TYHHENEH, KOTOPLIE Oonpene-

JIAKOT THAPABIWUECKHE KPUTEPHUMU UX HAACKHOM paboThl. DTH KPUTEPHH IaHLI B
Tadn. 5.2.

6. XPAHEHHUE JAHHBIX HATYPHbBIX HABJIJIEHUNA U U3MEPEHHUH

6.1. [Tepsuunas o6paboTka nokazaHU NpUOOPOB NPOU3BOAUTCA Ha MEC-
Te cnyKO00i HaTypHbIX HAOMIONEHUN UITH NPUBJIIEKAEMBIMH ClIEUHATUCTAMH NO
COOTBETCTBYIOLHUM UHCTPYKLIHAM. Ciry»x0a HaTypHbIX HaOMOAeHHI 10KHa obec-
NEYUTh HaJECKHOE XPAHEHHE OTYETHO-UCTIONTHUTENLHOM A0KyMeHTauuH 1o KUA
H BCEro NepBHYHOI0 MaTepuaa HabNoaeHUM.
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Tabruya 3./

I'mapaBanyeckHe napamMeTphbl HAACKHOH padoTsl rHAPOTEXHHUECKOI O
TYHHENN

JlHarHocTHUECKHE napaMeTpsl (MPH3HAKY )

KOHTpONMHMpyEMbLIE napaMeTpsl

YpoBHH BOAbI (10JI0XKEHKE NbE30OMETPU- | KoadduumreHT pacxoaa HANOPHOro WK Hela-

4eCKOM NMHNUK) B Obedax; pacxoasl 8oABl | TONMNEHHOTO OE3HANOPHOrO TYHHENA HAH KO-
YQHHUHEHT CKOPOCTH BE3HATIOPHOTO TYHHENA,

BXOAHON OroJIOBOK KOTOPOTO MNOATONIEH

[Tbe30METPHUECKHE HAMOPbI; PACXOAbI [Ibe30MeTpHUECKHE HAMOPLI B H3MEPAEMBIX

BO/1bl TOUKAX; MOTEPH HAMOPA HA TPEHHE MO AJTHHE
(k03D PHLHEHTHI THAPABIIHYECKOrO TPEHHUR H

KO3QPPHLHCHTB MCCTHLIX IOTCPL HANOPAa

CTaTUCTUUECKHE XAPAKTEPUCTHKH [16E30-

BeposTHOCTD JAOCTHXEHHA NbE3OMETPHUECKHM
METPHYECKOrQ Hamopa: CpeaHee 3Ha4e- | HanopoM, HU3IMEPEHHBIM JATHHKOM, 3HAYEHMA,
HHE, CPEAHEE KBaJIPATHYECKOS OTKJIOHE- | COOTBETCTBYIOWLErO AABJECHHUIO Mapoodpa3oBa-
HUE, XapaKTEPHUCTUKH 3aKOHA pacrpele- | HUA; 3HAYEHUS HArPY30K Ha 3/IEMEHTbI TYHHE-
NEHUA, KOIPPHLHEHTH NPOCTPAHCTBEH- | J1A M COOTHOLIECHHE HX npeobnafalomux 4acroT

HbIX KOppensuui, PyHKUHM aBTO- M B3a- | ¢ yactoraMH coOCTBeHHBIX KoneGaHuil pac-

HMHOCIEKTPaNbHOH NAOTHOCTH

Konebavus vypoBHEeH BoAb

[1be30MeTPHUECKHE HANOPBLI, pacnpene-
NICHHE CKOPOCTEN

YpoBeHb yILTPa3BYKOBOIO LIyMa NMpK
KaBUTaLIHH

[ nyOnHa KaBUTALIHOHHOMK KNK A0pa3uB-
HOH PPO3HH

ConepxaHue BO3Zlyxa B NPUCTEHHOM

CNo¢ NOTOKAa BOAbI

Pacxol1 (CKOpOCTh) BO3/lyXa B ajpaLOH-
HBHIX YCTPOHCTBAX

CMATPHBAEMOI'0 3NEMEHTA (B KOHEHHOM HTOrE

IKCTPEMAJIbHbLIE 3HAUEHHA HANPAKCHHH )

IKCTPEMANTLHBIC 3HAUYCHHA YPOBHEH BOJIbI

[lapamerp KaBUTALMH PACCMATPHBAEMBIX

YIEMEHTOB TYHHENIEH WM HePOBHOCTEH

JDKCTpEeManbHbli ypoBeHb KaBHTALIHOHHOIO

Ma

Jlonyckaemas riybuHa 3poiuu

CoaepxaHne Bo3ayxa B IPUCTEHHOM CJIOE,
NO3BOARIOLLEE NPEAOTBPATHTL KABUTALIHOHHLIE

ARNCHHUA

HeoGxonnmoe konHuecTBo Bo3ayxa, npeaot-

BPaLalOUIEe CMEHY PEXXMMOB TEYEHHS H KaBH-
TaUUIO;, AONYCKAEMbIE CKOPOCTH TE4E€HHA BO3-

AyXa B a3pallHOHHBIX YCTPOHCTBAX
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Tabruya 5.2

'napaBinYecKHe KPHTEPHH HAAEKHOH paboTbl FrMAPOTEXHHUYECKHX TYHHeAEH

YCcnoBrUa HaBEXHOH

padotsl

[TpesbiteHne rped-
HA MIOTHHEBI Hall
YPOBHEM BEPXHEro

Obea

JImarHocTupyemMoe
COCTOAHME

IlponyckHad crno-
COOHOCTH

OnTuManpHbiil HA-
[op ruapoarperara

[lorepu Hanopa

HHuarHocrtuvueckHe
NPU3HAKHK (napaMeTpsl)

PacyeTHbIE 3HAYEHUSA
KO3h¢HUHEHTA pacxo-
A3 HAH KO3pPHUMHEHTa
CKOpDOCTH
KoaddruuenTts: rua-
PaBJIHYECKOTO TPEHHUS
H MECTHbBIX NOTEPL Ha-
rnopa

Kputepuu Hagex ROCTH

PacueTHBI# M NoBe-
pPO4HBIH pacXxoabl MpH
NPOEKTHBIX 0TM. YBb

3HauyeHHe K0IppHULH-
eHTa pacxo/a

[TpOHHOCTH

‘ HanpsxeHHOE Co-
CTORHHE

(CTaTHUECKUE HIIH

JUHAMHYECKHE Ha-

FPY3KH)

HonycTtumele pe-
MWUMDbI TCHECHMHA
YcerouupocTs 6e3-

HANOPHOTIo PCXKHMA
TCUHCHHA

Konebanunsa ypoB-
HEH BO/bI

JIKCTpeMaJibHbIE 3HA-
UCHUSA HANPSKEHUN,
IMIOPHI UX pacnpene-
JICHUA (DKCTPEMANbHDIC
3JHAYCHHWA TMAPOAHHA-
MHYECKHX Harpy3o0K)

JKCTpEMalibHbIC 3HA-

YeHHA ZEOBHGﬁ ROJ1bI

Hanonuenue
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J10J1roBEYHOCTh

Hauvano kapura-
UHH

JKCTPEMaNbHOEC Ha-
MONHEHHUE U MAKCH-
MalbHbIH pacxon
(CKopocCThb)} BO3aYXa,
NOABOAWMOI0 Ha TPaKT

IIpenenbHbIC 3HAMEHHA
HAPAXKEHNA B KOH-
TPOAUPYEMbIX TOYKAX
(npeAenbHBIE IHAUCHHUSR
HATPY30K)

[IpenenbHbIC 3HAUECHHA
OBHCH BObl

[IpenenbHbBIEC HAMONHE-
HHUE W pacxon
(CKOPOCTh) BO31yXa B
AIPAUHOHHBIX YCTPO#-
CTBaX

Kaputauus

SKCTPEMANBHEBIA ypO-
BEHb YJIbTPA3BYKOBOTO
LIyMa

IKCTPEMAJIBHOC 3HauE-
HHE OCPENHEHHOTO HITHK

MIHOBCHHOI'O BdKyyMa

[ToBsILLIEHYE YPOBHS
{ YAbTPa3ByKOBOIo Iy-
Ma

IlonycruMoe 3HAYEHHE
OCPEAHEHHOIO BAH
MIHOBEHHOIO BaK

MAa

KapuTauus 1 Ka-
BHTALMOHHASN 3IPO-
3US

XapaxTepHbIE NbE30-
METPUYECKHE HANOPBI
U CKOpPOCTH BOJIH3M
PacCMaTpPUBAEMOTO
3JIeMEHTa (NapaMeTpbl
KABUTALLHOHHOH 3po-
3HH )

KputHueckre napa-
METPbl KABUTAIIHH W
KaBUTALHOHHOH 3poO-
3HH

KasyuranuoHHas
IPO3UA

ConepaHHe BO3ayXa B
NPUCTEHHOM CNOE No-
TOKa BOAbI

HeobxonuMoe conep-
KAHMUE BO3NYXA B NpH-
CTGHHOM CJ10€

KaBUTauHOHHAaA
IPO3HUA

KaBurauuouHas
niau abpa3nBHas
IPOIUA

BpeMms padboTn pac-
CMATPHBAEMOH 30HbLI
NpH MTHOBEHHOM IMbE-
30METPHUECKOM HArOo-
pe, COOTBETCTBYHOULIEM
AABAEHUIO 1APO0OGpa-
30BAHUA

MakcumanbHas riayOu-
Ha 3pO3UH

JlonycTHMoe BpeMs
padoThl NpH AABACHUH
napooOpa3oBaHHA NO
CpaBHEHHUIO C HHKYDa-
LIHOHHBIM ITEPHOROM
MaTtepuana

Honyctumag raiybuHa

IPO3HH




6.2. Cnyx6a HarypHbIX HaOnoaeHUH 0643aHa UMETH XKYPHaJ aBTOPCKOIO
Haa3opa U1 BHECEHUS B HEro ykazaHui o0 UCrpaBieHUM 3aMeUYeHHBIX Helo-
CTaTKOB B ycTaHOBKe KHUA, npoBeneHun HabOMONEHUH U 00pabOTKE pe3yiibra-
TOB.

6.3. [1pu nporeACHHH KOHTPONBHBIX rpanyupoBok npudbopoB KMA Mox-
HO HUCIIONIb30BATh 1 3aNUCH pe3yJibTaToB (OpMbl TabMMLIBI, KOTOpas NAeTCH
I1 70-78/BHUHI": B npunoxeHun 1 g npumepa npuseaeHa GopMa xypHaia
KOHTPOJIbHBIX FPAAYHUPOBOK JATYMKOB AaBJicHHA. KOHTPOJIBbHBIE I'PaayUPOBKH Clie-
AYET MO BO3MOXXHOCTH BBITIOJIHATDL A0 U MOCJE KaXA0H CeprUH HAOMOAECHUNA JUTA
KOHKpeTHOro npudopa. BennunHa MakCUManbHOro KalMOpOBOYHOIO CHUrHasa
JO/XKHA ObITh HECKONBKO BbilllE HAUOONBIIMX OXHUAAEMBIX 3HAYEHHIT U3Mepsie-
MOH BEJIHUHMHBI (YCTAHABIIUBAEMBIX Ha OCHOBE IPEABAPUTEINILHLIX PACYETOB UJIH
NAHHBIX MOAENBHBIX UCCIIEAOBAHUK U COMOCTABJIEHHA HX C IpEeAbIAYLIHMHU Ha-
TYPHBIMH U3MEpPEHUAMHU). JIHana3oH rpadyMpoOBKH J0KeH ObITb pa3OMUT Ha He-
CKOJIBKO Y4aCTKOB PSAJIOM NPOMEXYTOUHbIX 3HAYEHUH NEPBUYHOTO CUrHaJIA.

[loka3aHus npuOOPOB NPH NPOBEAEHUH KAXKAOT0 BUJA HATYPHBIX HA0I0-
AEHUH MOXXHO 3aHOCUTD B CieLHAJIbHbIE XXYPHAJIbl, HAIPHUMEDP, B COOTBETCTBHM C
¢hopMaMH, NpeACTABIIEHHLIMU B MPUIIOXKEHHAX 2 — 5.

6.4. ExxeroqHo pesynsrarsl HabMoACHUK HEOOXOAUMO NPEACTABAATD B BU/IE
TEXHUUECKOr0 OTYETa, B KOTOPOM KpPaTKO H3JIaraiOTCA OCHOBHBIC PE€3YyJbTaTbl
HaOJII0AEHUHA U YeTKO QOPMYITUPYIOTCH PEKOMEHAALIMH 110 PEXXUMaM IKCITyaTa-
LMK TYHHENS, N0 OPraHU3alMOHHLIM H PEMOHTHBLIM MEPOMNPHATHAM, XapaKTepy
HaONIOACHHUHI U T.1.

6.5. Jlns XpaHEHUS JAHHBIX HATYPHbIX HAOMIONEHUI PEKOMEHAYETCA MUC-
nonas3osats [I9BM, ans koTopbixX cileayeT COCTaBUTh CNELHANBHLIE MPOrpaMm-
MbI — 0a3bl JaHHBLIX HaOIIOAEHUH.
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7. METOJIUKA OBPABOTKH U AHAJIU3 JAHHBIX HATYPHBIX
UCCJEIOBAHUN. TUATHOCTHUPOBAHUE COCTOSAHUA TYHHEJIEN

O61ue ceeaeHus 00 06padoTKe JAHHBIX HATYPHBIX MUCCJ1€I0BAHMIA.
[IpyHUMNIIBI AMATHOCTHPOBAHHUSA

7.1.11pn 06paboOTKE NaHHBIX HATYPHBIX HCCJIENOBAHUIA TOJIKHbI CTPOUTh-
CS 3aBUCUMOCTH H3MEHEHHA COOTBETCTBYIOIIMX NnapaMeTpoB. Popma 3TUX 3a-
BHCHMMOCTEHN OonpeneasieTc BUAOM UIMEPEHUN, HAa3HAYEHUEM COOPYXEHUs, Xa-
paKTEpOM U3MEHEHHUSA KOHTPOJIIUPYEMOTO NnapaMeTpa B NMPOCTPAHCTBE H BO Bpe-
MEHH, PaclookKeHHEM JAaTYUKOB U T.1.

7.2. JIng nony4yeHus yka3aHHbIX 3aBUCUMOCTEN HEOOXOAHUMO, YTOOBI HU3-
MEpsEeMble BEIHUHHBI OBUIH NOCTOBEPHEI, @ O0OBEM U3MEPEHHUN ObI A0CTATOU-
HbIM. JIOCTOBEpPHOCTb JAHHBIX M3MEPEHHUH ONpPEaeNAeTCS X TOUHOCTBIO, 00YC-
JIOBJIEHHOW TUIOM MPUMEHAEMBIX JAaTYUKOB, NOTPELUTHOCTBIO TIEPBUYHON U BTO-
PUUYHOM annapaTtypsl, OIIHOKaMU OnepaTopoB MpHU CHATHH OTCUeTOB. [IpH 0bpa-
OOTKE JaHHbIX U3MEPEHUM NOJKHBI ObITE UCMONBL30BaHbl METOIbl MAaTEMATHUEC-
KOM CTaTUCTUKH, MO3BOJIAIOLLHNE BLIABUTH CITYYaHHbIE U CHCTEMATHUECKUE OLLIMOKH
U pa3dpoC OaHHBIX, OTpaXKaloLMH GAaKTHUYECCKHI OTKJIHK COOPYKEHUSA Ha MMAPO-
JUHAMHUYECKHE BO3AECHCTBHUA.

7.3. 10 COBOKYNTHOCTH KOHTPOJIMPYEMBIX I'MAPaBJIMMECKHUX IMTApPaMETPOB
COCTaBJIAIOTCA AUATHOCTHYECKUE MPHU3HAKK M napaMeTpel. Habop 3Tvx npusHa-
KOB XapaKTEPH3YET KOHKPETHbIE COCTOSAHUA COOpYyxeHUA (CM. Tab. 5.2).

7.4. HatypHble gaHHbIE HEOOXOAMMO aHANHM3UPOBAThL MO XAapaKTepy HX
M3MEHEHUs BO BpEMEHH, U Ha OCHOBAHHH JUArHOCTHYE CKUX MPU3HAKOB J1OJKHbDI
OBITH BbISIBJIEHbI (PAKTHUECKHUE MHAPABIHUYECKHE YCIOBUA pabOTHI TYHHENA U NPHU-
YUHBI UX OTJIMUUI OT NPOEKTHLIX. J{anee onKHbl YTOUHATBLCA NPEACIbLHbIC 3HA-
YEHUA MoKasarenei NHarHoCTHYECKUX COCTOSSHUH, HEOOXOAUMOCTb KOPPEKTH-
POBKH YCJIOBHH IKCITYAaTALUUH TYHHEJIEH U UX PEMOHTA.

IIponyckHas ¢cnocobHOCThL

7.5. IlponyckHas cnocoOHOCTL TYHHENS, COpachIBAIOLLEIO BOAY B HHX-
HUil Obed BMeCTE C APYTMMH COOPYXEHHAMH THAPOY3/la, YCTAHABAHBAETCA B
3aBUCHMOCTH OT YPOBHEMN BOIbI H PEXKHUMOB T€UEHUA B Obedax, a TakKe OTKpbI-
TUA 3aTBOPOB.

7.6. [lpn onpenesieHHU NPOMYCKHONH CMOCOOHOCTH I'HAPOTEXHUUECKHUX
TyHHeJIeH HeOoOX0OUMO (PUKCHPOBATB:
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a) 11 HANOPHBLIX TYHHEJNEH — YpOBHHU BOIbI B BEpXHEM Obe(e H YPOBHH
BOJbI HA BBLIXOAE M3 TYHHEJNN WUIU Nbe3OMETPUYECCKOE IaBJICHHE IS CEYE€HUA B
CTBOPE, PACoNI0KEHHOM BbILIE BHIXOAHOTO CeY€HUs 1o TeueHuto Ha (1...3)A , rae
h_— BbICOTA TYHHeNA. BTOpO# U3 yka3zaHHbIX CrIOCOO0B BO3MOXEH, €CJIM BBIXO/I-
HOHN YUYaCTOK TYHHEJS BBITOJHEH LIMITHHAPHYECKHUM;

0) B TYHHEJIAX, paboTatolmnX Ha 4aCTH JJIMHbI B QUKCUPOBAHHO HAMOPHOM,
a Ha JIpyroH 4acTH MUIHHBI B PUKCHPOBAHHO OE3HAMOPHOM pPEXHME TCUCHHA -
YPOBHH BOJibI B BEpXHEM Obee ¥ YPOBHH BO/bl HA BBIXOAE U3 HANIOPHOIo y4acTka
WJIM [TbE3OMETPHUECKHH HAMop y BbIXOAHOIO CEUYEHHUA TAKXE, KaK B 11.7.6a;

B) [U1s1 O€3HANOPHBLIX TYHHENEN C HE3aTOIUIEHHBIM BXOAOM H OTCY TCTBHEM
MOATOIUIEHUA CO CTOPOHBI HIKHETO Obeda — ypOBHH BO/Ibl Ha MTOAXOAE K TYHHEJIO;

r) Aig O€3HaANOPHLIX TYHHENEH ¢ 3aTOIUICHHBIM BXOAOM H € NMOATOIUIEHHEM
CO CTOPOHBI HWXHEro Obega — YpOBHHM BOAbLl HA MOAXOAE K TYHHEJIIO U Ha

paccTosHKM (3...5)A, OT BXOLHOIO CEYEHHS, 1€ 1, — MUHUMAaJIbHAs rTyOHHA HUXKE
BXOHOI'O CEYEHHUS IO TEUEHHIO.

7.7. Pacxonsl BOAbl Ha MOJAXOAE K TYHHENAM H3MEPSAIOTCA THAPOMETPH-
YECKMMM METOJaMU H NIPpHOOpaMH, METOIOM KOHTPONBHOIO OTBEPCTHSA (B 3TOM
cjlydae XeJlaTeJIbHO MCIONb30BaTh ruapoarperarsi) [15] unu no nepenany nope-
30METPHUYECKOrO0 Hanmopa IJ18 XapakKTepHbIX CTBOPOB Ha BXOAHOM OrOJIOBKE WIH
J0 ¥ I0CJI€ MECTHOIO TMAPABIMY €CKOro CONPOTUBJIECHUA HATIOPHOTO TYHHENA (Ha-
[pUMep, MOBOPOTA TPAKTA, PpaCLUIUPEHHUA WIH CY)KEHHA €ro). ITOT nepenan 10J1-
*K€H OBITh ONnpeacyeH Ha MOJIEIIH JKCNIEPHUMEHTAJILHO TIPH aBTOMOAEIbHOM Teye-
HHH 1o uucay PeitHonbaca. [1pu pabore BXOAHOrO 0rojioBka 6€3HanopHoOro TyH-
HENd MO CXeMe BOAOCIMBA MOXET MCMOJIb30BaTbCA NbE3OMETPHUECKHUA CII0COD
U3MEPEHUS pacxola, pacCMOTpPeHHbIH B [15].

7.8. Ha ocHOBaHUM onpeaesieHUsa YpOBHEH W pacXOdOB BOIbl CTPOSTCA
KpHUBbiE NMPOMYCKHON CNIOCOOHOCTH TyHHENEH. [J1 HANOPHBLIX TYHHENECH WK B
cly4yae, €C/Y HaloOpHbIH PEeXHUM TEUEHHUS NMPEAYCMOTPEH Ha YacTH AJIMHbI TyH-
HEJIR, COOTBETCTBUE MEXKIY PacXxoAOM BOAbl U YPOBHAMH YCTAHABJIMBAETCA M0

cnenyoeit popmyne (puc. 7.1,q):

0 = wo ,\2g(T - 11). (7.1)
rme () - pacxon; MU — KO3QPHUUMEHT pacxoma, OTHECEHHBIH K pPacueTHOM

iowany  nonepeyHoro cedyeHus W,, B KayecTBe KoTopoit yaoOHO BO
MHOTHX CJy4YasX NMPUHUMATh IUIOWIAAb BLIXOAHOTO CEUCHUS;

Ty = Vypg + Voz /2¢8-Vy, Vygg ¥ Vj — O0TMETKH YPOBHA BEpXHETO Obeda
Ha MOJXO0/le K TYHHEJI0 U €ro JHAa B CCYCHUH Y BBIXOAA, B KOTOPOM H3IMEPAECTCA
NbE30METPUUECKHI HAMOP WK [TyOHMHa BOIbI, V, — CKOPOCTh TEUEHHS HA MTOAXOIE
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K TYHHCJIHO, 11— Cp€AHAA YACIIbHAA NOTCHUHANIbHAA JHEPIUA IMTOTOKA B pACHCTHOM

cedeHHH BoaocOpoca. 3HaueHHs Vg UeNecooOpa3sHO ycTaHaBIHBATL HA

paccTtosHUU (1+10)h (A — BbICOTA TYHHENA 33 BXOAHBIM OrOJIOBKOM) BBILIE

BXOAHOTO CEYEHUA TYHHEJA MO TEUEHHUIO WK OT HApYXHOM CTEHBI €ro KpanHero
BXOJHOIO OTBepCTHA. 3HauYeHHUA [ onpenesAloTcs B 3aBUCUMOCTH OT CIocoda
U3MEPEHUS NBE30OMETPHUECKOTO HAropa WiK rmyOuHbI, KOHCTPYKLHUH CONPSKECHUA
BBIXOJHOIO CEYEHMS C TPAKTOM 3a HUM M YCJIOBHI MOATOIUIEHHS CO CTOPOHBI
HIWKHEro Obeda:

IpH U3IMEPEHHH NLE30OMETPHUECKOIO Hamnopa p/Y
IT=ply; (7.2)

pH U3MEPEHUH YPOBHA BOIb! 3a MOATOIUIEHHBIM CO CTOPOHBI HHXKHETO
Oneda BLIXOAHBIM CEYEHUEM TYHHEIH

N=v,-V,,

rie V, — OTMETKa YPOBHS BOJbI Cpa3y € 3a BBIXOAHBIM CEYEHHEM;

NMPpH HENOATOIUVIEHHOM BBIXOAHOM CCHYCHHH

I1=x-h, (7.3)

rae s — BbICOTA BBIXOJHOIO CE€YEHHUsA; X, = | MpU MIagKOM COMNpPSHKEHHH IHA

BBIXOJIHOTO CEYEHHUS TYHHENSA C OTBOAALLMM TpakToM, Y= 0,75 — nNpH CONpPAXKEHHH

JIHA BLIXOAHOIO CeYeHHUs TYHHENS C OTBOAALLIMM TPAKTOM YCTYNOM, K KOTOPOMY
MOJABOAUTCA BO3IYX.

7.9. ®opmyna (7.1) MOXET UCNOIB3OBATECA P YaCTHYHOM OTKPbITUM
3aTBOPOB (pHC.7.1,6), yCTAHOBIEHHBIX B KOHIIE HAallOPHOIoO y4acTka TyHHeqsd. B
KauyeCTBE pacyeTHOH AOoJKHA ObITh MPHHATA IUIOLIAAb CXKATOr0 CeYeHHUs MpH
HCTEYECHHHU H3-TIOJ 3aTBOpA WIHM Kakas-nubo gpyras, HO 3TO0 00CTOATENLCTBO
NOJIXKHO ObITh YYTEHO MPH ONpeAc/IeHHH K03 huuUeHTa pacxoaa. B aTom cinyuae
HeoOxonuMo npuHuMarts I7 = h,.

7.10. KoagpuuuneHTsl pacxoaa HalmopHOro TYHHENS IIPU MPOIMYCKE pacxo-
OB U (PMKCUPOBAHHOM OTKPBITHM 3aTBOPOB, YCTAHOBJICHHBIX B €r0 BbIXOAHOM
CEUEHHH, OCTAIOTCA NOCTOAHHBIMH, €CJIH HE BHECEHO 3alUIaHUPOBAHHBIX U3MeE-
HEHHMH B €ro KOHCTPYKUHMIO. EC/IM XKe B npoLecce dKCIuyarauud ko3QEOUUHEHT
pacxolia HaloOpHOTO TYHHENSA CTAHOBHTCHA OTVIMYHBIM OT NE€PBOHAYAJIBHOIO 3HA-
YEHUs, TO 3TO ABJIAECTCA MPUIHAKOM NPOUCLIEANINX UIMEHEHUH YCIOBUN €ro 3K-
CILTyaTalHH.
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7.11. JIng 6e3HanopHbIX TYHHEJIEH, BXOAHOH OrOJIOBOK KOTOPBLIX paboTaeT
KaK BOJOCJIUB, COOTBETCTBHE MEXY PACXOAOM W HAMOpOM YCTaHAB/IMBAETCA MO
CIEAYIOLIUM 3aBUCUMOCTAM (pHUcC. 7.2):

NPH HEMOATOINIEHHOM HCTEYEHHUH

O = amb\/ZgHg 2 (7.4)

IMpH MOATOIUVICHHOM HCTCUYCHHH

Q= (thl\/;zg(Ho - ), (7.5)
rae €, m, @ — KOIPOUIMEHTHI CXKATHA, PacX0lda M CKOPOCTH BOJOCIMUBA; b —

(IMpHUHA BOLOCJIUBHOTO OTOJIOBKA; A — r1yOWHA BOAb! B TYHHENIE HA PACCTOAHHH

: _ 2 : _
OKOJIO 5A OT BXOIHOTO ceueHust, Hy =Vyge +Vy /2g-V_.; Vygp — OTMETKA

YPOBHA BepXHero Oneda Ha noaxoae Kk O€3HANOPHOMY TYHHEJ, KOTOPYHO
Lesecoodpa3sHo perucTpupoBaTh Ha pacCTosHUM (3+10)H  BbILUE BXOAHOTO
CEHEHHs TYHHes [10 TEYEHHIO WU OT HAPYXKHOM CTEHbI €10 KpauHEro NnpoJieTa;
V_ — oTMeTka rpeOHs BOIOC/IMBHOIO OrofoBka; /1 — Hanop Ha rpebHe BXOAHOTO
OroJIOBKa, COOTBETCTBYIOUIUI MAaKCUMAJIBHOMY COPOCHOMY pacxoay.

7.12. Ha ocHoBe dopmyn (7.4) ¥ (7.5) AOJXKHEI OBITH NMOJYYEHBI

3aBUCHMOCTH Em= f (V.vm;) hn o=f (Vym;). OTKJIOHEHHE OT ITHUX 3aBUCH-

MOCTEH B NMOCIECAYIOUIEM ABAACTCH MOKA3aTEIEM HU3MEHUBLUIUXCA YCIOBHIMA
IKCIUTyaTauuu O6€3HAMOPHOro ruAPOTEXHUUECKONO TYHHEJS.

IToTepHn Hanopa

7.13. I1pu KOHTpOJIe noTephb Haopa no AJNUHE YYaCTKOB HANlOPHBIX TYH-
HeJIeH NMOCTOAHHOIO IMOINEPEUHOTO CEYEHUA WM HA YyUacTKax MJIaBHO HW3MEHSI0-

LIerocs TeueHuss B OE3HANOPHBIX TYHHENAX, paboTalouX NpyU OTHOCUTEJIBHO
HU3KUX yuciaax Ppyaa, Mo JaHHBIM HIMEPEHHUI OCPEAHEHHBIX MbE3OMETPHUEC-
KHX HarnopoB HEOOXOAUMO YCTAHABIMBATh 3HAYEHUA KOYPPUUHEHTA rHAPABIH-
YE€CKOro TPEHMA Mo cleayluen popmyne:

(V- V. 4R

Ap="——7"7"—,
D 4V2 /22 (7.6)

rae V. u V. — OTMETKH YpOBHEH BOIBI B IMbE3OMETPAX, PACNOJIOKEHHBIX Ha
y4acTKe JUIMHOM /., Ha KOTOPOM OTCYTCTBYIOT MECTHBIE CONIPOTUBIIEHHS; R — M-

paBiaHYeCKHii paauyc; V' ~ cpeaHsist CKOPOCTb TECUCHMUS.
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Ecnu naMepenne OCpeaIHEHHBIX MbE30METPUUECKUX HAanopoOB BEAETCA C
MOMOILBIO IaTYHKOB, TO BMECTO pa3HOCTEH ypoBHEH BOIbI B ITbe3oMeTpax B (op-
Myny (7.6) nomxkHa OblTh BBEAEHA Pa3HOCTH MbE3OMETPUUECKUX HAIOPOB JIA
ITUX AATYMUKOB, onpeaeseHHas AJisi OAHOH M TON e ropu30HTaJILHON MNJIOCKOCTH
CpaBHEHMA.

7.14. B npouecce 3kcnnyaTauuu Ko3QpGUUHEHT THAPABIKYECKOIO TPEHUS
Mo JUIHHE YKa3aHHBIX BbILIE YYAaCTKOB TYHHeNeH 10/XeH OCTAaBaThbCs IOCTOSH-
HbIM, YTO ABIAETCA AMArHOCTUYECKUM NMPHU3HAKOM OTCYTCTBHSA H3MEHEHHH B yC-
JIOBUAX IKCIUTyATaLUM.

AHaTOrMYHLIM 00pa3oM MOryT OLEHMBATHCA KOIPPUUHEHTBI MECTHBIX
NoTephb Hamopa.

7.15. MiaMmepenus norepp Hanopa B 3HEPreTHYECKHX TYHHEJISAX Ocylie-
CTBJIAIOTCA NPAKTHYECKH NOCTOAHHO, M3IMEHEHUE ITHX MOTEPL MOXET MPOHCXO-
IUTH NOCTENEHHO (MCTHpaHHE OBRENOK HAHOCAMH, 06pacTaHue MOBEPXHOCTH).
[Ipn BHE3anHOM MU3MEHEHHH MOTEPH HANOpa M0 AJUHE U MECTHBIX HEOOXOAH-
MO [10 BO3MOXXHOCTH ObICTPO YCTAHOBUTH H YCTPAHUTh MPUUHHY 3TOTO SIBJIEHUA,
4To0BI M30€XKaTh NOTEPL BbIPAOOTKH 3HEPrUH WIHN MPEeAOTBPATUTL aBAPUIO TUl-
poarperara.

CraTHydeckne ¥ AMHAMHYECKHE RAIPY3KH

7.16. Ins OUEHKH HArpy3kH Ha o0AeNKH B OOMHUOBKH MHAPOTEXHHUYEC-
KHUX TYHHENEH NOJDKHbI NPOU3BOAUTHECH U3IMEPEHHS OCPEAHEHHBIX NMbE30OMETPHU-
YECKHX HaNopOB U CACAYIOILHX XapaKTEPHCTHK €ro nNyabcalunii, 3apUKCHpPOBaH-
HbIX JaTYHKAMM:

3HAY€HUA CPEJHEKRALPATHYECKOTO OTKJIOHEHHA G M ko3¢ duueHTa
NPOCTPAHCTBEHHON KOPpPENsALUUKU r B Clydyae KBa3HCTATHUECKOTO MPUIIOXKEHUS
Harpy3Kd Ha 3JIEMEHT COOpYyxeHHUS (ero COOCTBEHHBIE YaCTOThl B 2-3 pa3a BbILIE
npeobnagaroiux 4acToT BO3AEHCTBUA);,

3HAYEHHUA G H r, 3 TaKKe (GyHKLUUU aBTO- H B3aHMHOCIEKTpPaNbHOM
[UIOTHOCTH B cliyyae AUHAMHUYECKOTO MNPHIOKEHHS HArpy3K¥ Ha JIJIEMEHT
COOpYXEeHHUA (HacToThl COOCTBEHHBLIX KoJgeOaHUi Onu3ku K npeobianaroUiuMm
4acTOTaM BO3JEHCTBHA).

Jins onpeneneHusa CTaHAapTa NylbCalMOHHON Harpy3kH, BO3AeHCTBYIOLLEH
Ha IEMEHT COOPYKEHHUA MUIOUIaAbIO F, HEOOXOAHUMO HCNIONL30BaTh CEAYIOLIEE
BbIpaXXECHHE:

h = (2,00 1y ARAF, ) F? (7.7)
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rae AF — nnowmwanb NpAMOYroJibHUKA, Kaxnaas M3 CTOPOH KOTOPOro paBHA
PacCTOAHUIO MEXKY JaTYHKAMH, I H/ - HOMeEpa CTBOPOB H3IMEPECHHUA.

KBaszuctaTuyeckas Harpy3ka Ha dJIEMEHT COOPYKEHHUS ONpeaensaeTcd Kak
P=P*A4, (7.8)

rae P — ocpeiHeHHAas COCTaBNAOLAA HArPY3KH, pacCUUTBIBaEMas 1o rnbe3omMeT-

paM Wi AaTykMKaM Kak oObeM Tesna AaBlieHUs, A, — aMIUIMTyAa NyJbCalUH

Harpy3kH, ycTaHaBauBaeMas 1o ¢opMylsie, aHaJIOrHYHONW NMpUBeNeHHONH HMXKE
¢opmyite (7.10), B KoTOpo# BMECTO G BBOIMTCA O,.

7.17. OnpeaeneHue AMHAMHUYECKOro BO3AEHCTBUSA HA IJIEMEHT COOPYXKE-
HUS 110 JaHHBIM U3MEPEHUH JaTUHMKAMH JOJKHO MPOBOAUTHCA HAa OCHOBAHUH
cCrielajibHbIX pykoBoACTB, Hanpumep [ 1] nau 1184-79/BHHUHI. Bonpoc o no-
MYCTUMOCTH NPHIOKEHUS TON UM MHOHW HArpy3KH K 3JIEMEHTY TYHHEJS aHUar-
HOCTHPYETCA Ha OCHOBE pacyeTa HanpsHKEeHUH, a KpUTEpHUEM HAAEKHOCTH SABJIA-
HOTCA HUX Mpeaec/ibHbIE 3HAYEHHUA.

KoJsie0anus ypoBHeil BoAbl H HANMOJHEHHE MONMEPEYHOI0 CCUEHHSA TYHHeJs

7.18. CyuecTBeHHbIE KOJICOAHUA YPOBHEN BOABI B YPABHHUTEIbHBIX pe-
3epByapax [ 9C uzMeparoTcs ¢ NOMOUIBI JATYMKOB HJIM CAMOMUCLEB YPOBHS.
JAMarHOCTHYECKUMHU NMapaMeTpaMHy TaKHUX KoJIeOaHUM ABAAIOTCA:

MaKCHUMaJlbHbIC 3HAYE€HUS YPOBHEN BOAbI, OrPaHHYEHHbIE OTMETKOM rped-
Hs LIaxThl HIH KaMepbl pe3epByapa;

MUHHUMaJIbHbIE 3HAYCHHSA YPOBHSA BO/bI, OrpaHUYCHHBIE OTMETKOM cBOMIA
HarNMoOpPHOro TYHHENS.

7.19. [Ipu 00paboTke naHHBIX O KOJEOAHUAX BOJbI B YPABHUTEIILHOM pe-
3epByape NOKHBI OBITH M0JYUYEHb! 3aBUCUMOCTH MAKCHUMAaJIbHOTO U MHHHUMAJIb-
HOI'0 YPOBHEH OT pacxojia ruapoarperatoB U BpeMEHHU 3aKpbLITUSA HANpasBJIsiiO-
lero annapara. 3T 3aBUCHMOCTH HEOOXOAUMO HCIIO/IL30BATh NPU KOPPEKTH-

POBKE pacu€Ta HCYCTAHOBUBLUECIoCss ABHXCHUA B CUCTEMC ruapoarperat -—

HaMoOpHbIA TYHHENb — YPAaBHUTENbHBIH pe3epByap.

Ecnu B pe3yibTrate UCMLITAHUHA 3TOM CUCTEMBI MM YKa3aHHBIX KOPpPEK-
TUPOBOYHBIX pacueToB OYAET YCTaHOB/IEHO, YTO YPOBHH BOAbI MOTYT BLIWTH 3a
YCTaHOBJICHHBIE NPE/IEbl, TO HEOOXOAHUMO MPUHATH MEPLI 10 YMEHBIIEHHUIO pa3-
Maxa 3THUX KonebGaHHil (pexXMMHbIE OrpaHHUYEHUS, NOMOJHUTEIBHOE COMPOTHB-
JIEHUE HAa TPAKTe YPAaBHUTEJILHOTO pe3epByapa U T.A.).

7.20. HanonHeHue Oe3HANnoOpHBIX TYHHENEH H3MEPAETCSH C MOMOILLBIO Ihbe-
30METPOB U AATYMKOB JABJICHUs. ECHM Takve€ TyHHENH NPONyCKalOT BOAY HpH
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3HAYHUTENbHBIX CKOPOCTAX TeueHUsA (YUCio Ppyna, onpeaeieHHoe 1o ruipasiu-
yeckoMy paauycy Fr. > 3), mnsa obecneueHMs yCTOMUHBOCTH TEHEHHA MOXKET
NOABHTLCA HEOOXOAMMOCTbL B MOABOJE BO3AYXa B MPOCTPAHCTBO Had MOTOKOM

oAkl |1, 2]. Pacxoa (CkopoCTh) BO3AyXa, KaK NPaBHUIIO, KOHTPOIHPYETCS B Ipe-
A€N1aX BO3AYXOMOABOAALIUX YCTPOUCTB ¢ nmoMolubio Tpybok IlnTo, aneMoMeTt-
pOB WJIH BepTyiueK. HanonHeHne TyHHens ¥ pacxoabl (CKOPOCTH) BO3YXa B a3pa-
LIHOHHBIX YCTPOHCTBAX ABJIAIOTCA B 3TOM Clly4yae JAArHOCTHYECKHMH NMapamMmer-
paMH.

7.21. [Ipu 060011IEHNH AAHHBIX HATYPHBIX HA0MIOAEHUH HEOOXOAUMO CTPO-
UTh KPHBbLIE HAMOJHEHHUS TYHHENA npu (UKCUPOBAHHOM OTKPBITHH 3aTBOPA B
3aBHCHMOCTH OT pacxojia BoAbl. Takxe B 3aBHCHMOCTH OT pacxoa BOJbl ONpe/ie-
naerca pacxon (CKOpOCThb) BO3AyXa B a3palMOHHbIX ycTpoicTBax. [lone3no mis
3TUX YCTPOHCTB YCTAHABJIUBAaTh COOTBETCTBUE MeEXIAY CKOPOCTAMH BO3ayXa H
repenanoM IaBleHHA MEXAY BXOAOM H BBIXOAOM. ClieayeT yuHMThIBATD, YTO CKO-
pPOCTH TEYEHHUs1 B a’paliMOHHON 1axre (rajepee) He JO/DKHbI MPEBLILIATL B
cooTBeTCTBUH ¢ BCH 38-70 u [16] 60 M/c, nuimip B OTAEABHBIX ciyvasax (B
OCHOBHOM I BPEMEHHLIX COOPYXEHHH) AOMYCKAKT MOBBIIUEHHE 3THX CKO-
pocter go 90-100 m/c.

7.22. O0 ycTOHYUBOCTH OE3HANMOPHOIO peKMUMa TeUEHHA CBURETEIbCTRY -
€T JOCTAaTOYHbIN 3anac MeXAY CBOOOJAHOH MOBEPXHOCTHLIO BOAbI U CBOJAOM TYH-
Hess. Hpu cyiiecTBeHHBIX CKOPOCTAX NOTOKA YCTOWUMBOCTD TEUEHUSA MOXET ObiThb
NMPOBEPEHa HAa OCHOBE OAHHLIX [2, 16]. OTCYTCTBHE BO BpeMs IKCINYATALUH TYH-
HEJILHOIO BOAOCOpOCA CYUIECTBEHHBIX U3MEHEHUH CKOPOCTH BO34YyXa B LIAXTE
MpH (PUKCUPOBAHHBLIX PacXoAaX BOAbI M YACTHUHBIX OTKPBLITHAX 3aTBOPOB H CO-
XpaHeHHEe COOTBETCTBUSA MEXAY CKOPOCTbIO BO3AYXa U NnepenaioM AaBjieHUs HA
a’3paltMOHHOMN LIAXTE YKA3BIBAET HA HOPMaJibHbIE YCIOBUA (DYHKLUHUOHHUPOBAHUSA
CUCTEMBI 1A TIOABOAA BO3ayXa.

Ecnn ycraHaBNMBAaETCS BO3MOXXHOCTDh MOABJIIEHHS B TYHHENIE HENpeayc-
MOTPEHHOI0 MPOEKTOM YaCTHYHO HAMMOPHOTO peXXUMa TCUEHUA WU 3aTPYAHSIOT-
CA YCJIOBHA MOABOMAA BO3AYXa, TO HEOOXOAUMO NMPOHU3IBECTH OCMOTP H aHAJIU3 YC-
NOBUH pabOTHl COOPYKEHUSA H BHECTH KOPPEKTHUBBI NPH €ro IKCILTyaTalHH.

Kasurtaunsa. KaBurauuonnas v abpasnBHasi 3po3us

7.23. KoHTponb KaBUTALUMH M KaBUTAUMOHHOH 3pO3UM Ha OOTEKAEMBIX
MOBEPXHOCTAX TYHHEJIEH TPOU3BOAUTCA PAa3NIHYHBIMU METOIAaMHU;, BEIOOP MeTO/1a
3ABUCUT OT 3aJa4M IPOrHO3a U HAJTMYUS COOTBETCTBYIOILECH anmnaparypbl B pac-
nopsxkeHHHU nepcoHana '>C wiau Apyroil opraHu3aiuM, BITIOJHAKOWIEH HCclle-
JIOBaHUA.
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7.24. HayajibHast cTaaus KaBUTAlLMM YCTAHABIHMBACTCA MO YBEIUYEHHIO
YPOBHSA Y/IbTpa3ByKOBOIO IyMa. Takasa OLIEHKa ABJIAETCA Ka4€CTBEHHOM, TaK KakK
C €€ MOMOUIBIO HE YAAeTCA YCTAHOBHUTH PAa3BUTHE KABUTALUH.

7.25. BO3HMKHOBEHUE KaBUTALMHA BO3MOXXHO MMPOIrHO3UPOBATh HA OCHOBE
H3MEpPEHUH OCPENHEHHBIX WIH MTHOBEHHBIX 3HAYE€HMUM NBEE3OMETPHYECKHX Ha-
MOpoB, 3apUKCHPOBAHHBIX COOTBETCTBEHHO NbE30METPAMU WIH NaTYUKAMH AAB-
neHus. Jng nepeoro u3 3THX CIy4yaeB MynbCaLMOHHAA COCTaB/IAIOLLAA MbE30-
METPHUYECKONO HAnopa MOXET ObITh OnpelesieHa Mo JaHHbIM JIMTEPATYPbl HIIH
no asanoram. [Ipn obpaborke naHHBIX U3MEPEHUH ITyJIbCALLUHA NbE3OMETPHUEC-
KOT'O Haropa A0MKHbI ObITh NOMy4€HbI ¢ HOMOUILIO [IT9BM uaun aHanorosbix Npu-
OOpOB 3HAYEHUA UX CPEAHEKBAAPATHUUECKOrO OTKIOHEHHUSA (CTaHaapTa) G W 3a-
KOH pacrnpenesieHuds 3THX nynscauuil. B psaae cnydyaes 1 aHauiu3a AaHHBIX Ta-
KOr0 poa HCCIEA0BAHUI HEOOXOAMMO 3HAHUE HHTEPBANA MEXAY HYJAMHU IMYJ1b-
cauMoHHOro npouecca T |1, 6], KOTOpbIit MOXET ObITh NOJTYHEH HENOCPEACTBEHHO
o OCUWIOrpaMMe nyJibcauuii, THO0 pacCUUTaH NO CrNeunanbHOi NMporpaMme
Ha [TOBM, unu nonyueH Ha OCHOBAHWM (PYHKUWU CNIEKTPaibHON NJOTHOCTH.

YCnoBusA BO3HHKHOBEHHSA KaBUTALUH 3aJaHHOH OOECMEUEHHOCTH OMpe-
AENAIOTCA CAeAYIOIUMM HEPABEHCTBOM IS MTHOBEHHOTO MbE30OMETPHUYECKOro
Harnopa:

ply=ply—A4, (7.9)

rae p/Y - oCpeaHEHHBIH NbE3OMETPHUECKHUIT HANOP; A ~ aMIUTUTYIA NMyJIbCalui

NbE30METPUYECKOI0 Hanopa, KOTopas B 3aBUCUMOCTH OT 00ECNEUEHHOCTH IKCT-
pEMaJIbHOTIO 3HAUYEHMS aMIUTUTYAbI /. MOXeT ObITh OfnpeiesieHa no cneayollei
¢opmyie [2], cripaBelJIMBOM MpH 3aKOHE pacrnpenesieHUs IyjbCcauuil, OJIM3KoM
K HOPMaJIbHOMY:
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{
=6, 120n —
SRR i EY* (V8]

: (7.10)

b

roe t,=7/T, T — NpoaoKHTENbHOCTh PadOTLl COOPYKEHHA MPU paccMar-
PHBAEMOM pPEXHUME.

7.26. OueHKa BO3MOXHOCTH NOABJIEHHUSA KaBUTALUMU HJIU KAaBUTALIMOH-
HOM 2PO3HH HA NEMEHTAX KOHCTPYKUHUH TYHHENs MOXKET OCYLUECTBAATHCS Ha
OCHOBE M3MEpPEHUA OCPEAHEHHBIX MMbE3OMETPHUECKUX HAMOPOB NMPH H3BECTHOMU
XapaKTEepPHOW CKOPOCTHU TEYEHUS Vw. KaBurauusa ¥ KaBUTAaLUUOHHAR IPO3IUA
BO3HMKAIOT, €CJIY MMapaMeTp KaBUTALMKA MEHbBIIIE €ro KPpUTUUECKUX 3HAYSHHUH
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H,mlp +H, - H_

K=—"F—* <K :
Kp * 7.11
Vfap/Zg P ( )
Hxap+Ha—HK
~ = szap /2g_ ) KKP?, (712)

roe H =~ — XapaKTepHbIi 1 NaHHOTO JJIEMEHTa Mbe3OMETPHUECKHI Harop,
H3MepsAeMbIA Nbe3oMeTpoM, H W H  — Nbe3oMeTpPHYECKHE HAMoOpbl, COOTBET-
CTBYIOLIIUE aTMOC(HEPROMY IaBIIEHHIO M JAaBNCHHUIO 1apooOpa3zoBaHuA.

KpUTHUECKHE NapaMeTpbl KABUTAUMH H KABUTALIMOHHOM 3p0O3UH 11 pas-
JIMUHBIX JJIEMEHTOB TYHHENEHR (Ma3oB 3aTBOPA, ObIKOB B KaMepaxX 3aTBOPOB H T.I1.)
npuBoasarcs B [4, 23].

7.27. KoHTpO/bL KaBUTAUMOHHON 3p03UM HAa 06TekaeMOl NMOBEPXHOCTH
MOXET OCYLUECTBIISITLCS, €CNUA AATYUKOM (PUKCHPYETCH CoaepXKaHUE BO3/yXa B
MPUCTEHHOM CJIO€ NMOTOKAa BOAbl. Pa3BUTUE KABUTALUMOHHOM 2PO3UH NMpPEaOTBpa-
LIAETCA, ECNIK 3TO colaepxaHUe coctapiseT no aaHHeIM I1 38-75/BHUHI u
[11] He meHee 7-8%.

7.28. HpubauxeHHbII KOHTPONB 38 KABUTALUOHHON 3PO3HEH MOXET OCY-
IHECTBIATHCA, €CJIM JaTYNKAMH PETUCTPUPYETCA MIHOBEHHBIN NMbE30OMETPHUYEC-
KuH Hanop. [lonyyeHHEI# B pe3yabrare TakKUX H3MEPEHHUI 3aKOH pacnpeacieHUd
MI'HOBEHHOI'O AaBJIEHHA MO3BOJISIET YCTAHOBUTHL BpeMS pabOTHI COOPYXKEHHUA NPH
AOABICHUAX, paBHBIX WIM HHUXKE NaBieHuA napoodbpasopaHus. KapuraumoHHas
3p0O3Hs MOXKET HAOIKAATHCA, €CJIH YKa3aHHOE BPEMSA CTAHOBUTCA OOJbLIE UHKY-
0aLIMOHHOTO MepHoAa MaTepHasa, U3 KOTOPOrO BbIMOHEHb! 00TEKaeMble MOBEP-
XHOCTH TYHHead. JlaHHble 10 MHKYOAUUMOHHBLIM MEPHOAAM H METOAMKE TAKHX
OLIeHOK Aanbl B (1, 17].

7.29, HenocpeACTBEHHBIH KOHTPOJIb KABUTALIMOHHON U abpa3nuBHOI 3po-
3UH OCYLIECTBJIAECTCA C NMOMOLUBIO CMEHHANBbHbLIX AaTYUKOB. IIpH 00paboTke Hx
MOKa3aHUN J0JIHKHA CTPOUTHCS 3aBUCUMOCTb 3PO3UM OT CKOPOCTH TEUESHHA.

7.30. [locTynneHue CUrHaJioB IaTYKKOB DPO3UK — aOpa3zuBHOM M KABUTA-
LIHOHHOH — CBHAETEJILCTBYET TAKXKE O HEOOXOAMMOCTH H3MEHEHHA YCIIOBH pa-
00TBI cOOpyXeHUsA. PelieHHe 0 AanbHeHIeH IKCTUTyaTallMd TYHHENS JOJKHO ObITh
[MPUHATO 110CNE €ro OCMOTpPa, (PUKCAUUK pa3MEpPOB MOBPEXAECHUI U NPOBEEH-
HBIX ¢ MX YYETOM Pacy€TOB NPOYHOCTH, a TAKKE YTOUHEHHSA NPOrHO3a AajbHEH-
LLIEr0 pa3BUTHA IPO3IHH.
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Hdarta
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Ne naruuka
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[padux rpaaynpoBOY KON KPUBO#H
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Noe natumka no

HCMONHUHTENLHOMK
cCXeMe

nmPHIONKKEHMHAA

HTpunoxcenue 1

K YypHAN KOHTPOABLHBIX F'PAAYHPOBOK AATYHKOB JABJAEHHS

OTcuer no Macuitabusiit ko3dpdunuunenr

Homep kanana Beanunua

npubopy, B Makcumanenas | Muauamansuas Cpenuas

BTOPHUYHOTO xanubpoeownoro

npubopa CHrHama, M

YYBCBHTEAD- MYBCTBHTENb- HYYBCTBHTEAb-
HOocThL, M/B HoCTb. M/B HKocTh, M/B

HHpunoxcenue 2

KypHan HIMEPEeHHH AATYHHKAMH KABHTAUHH
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BTOPHUYHOTO
nprbopa

[MApAaBNHYECKHH PEXHM
Pacxon Boasl,

Y pOoBE€HDb CHIrHANA [IpuMmevanue

3
Mo/c
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Hpunoxw enue 3

Kypuan nuimepennii rHAPOSHHAMHYECKOro AABACHHN AATRHKAMM

Ne Ne natuuxka no DAPNHYECKHH PEXHM Ne xanana HyscTBUTENBHOCTSD Hurepran Bpems sanucu
3ANMHCH HCNONHHTENbHOI Otu. YBB, | Pacxon BoaN, BTOPHYHOTO PETUCTP. KaHana ARCKPDETH3IAUHH (xonnuecTBoO

cxXeMme orM. YHDbB, M /c npxbopa (MmacwTab 3anucu), nO BPEMEHH, C IHAMEHHHR), C
M m/B

Hpunox enue 4
Kypuana sabnwaennii XKABHTAUHN H IPOIHH

Ne Ne natuuxa no I'unpasnnueckuit pexum Cxopoctb noToKa I'nybuna [Mpumevwanue

3aMHCH HCTIOAHUTENLHONH Orm. YBL, Pacxon poam, (pacueTrHasn), Mm/c IPOIAH, MM
cxeme otrm. YHE, M M /e

Hpunoxncenue 5

Kypnan nabnwaesauil a’pauvu noToxa

[mapapnuueckun Ckopocrtn
Ne Ne natuuka no M'HH Pacnonoxenune | UyscTtBuTEns- [lokazavus Conepxanue notoka (no
3aNHCH HCNONHTENbLHOH Otm YBb, Pacxon AATYNKOB NO | HOCTbL JATHHUKE | perHcTpHpyrO Iiero BO3AYX2, % pac4eTy),
CXeMe otMm. YHb, nniuu, rnybune notoxa npubopa, B M/cC
M M- /c




CITUCOK JIMTEPATYPbI

1. P'napaBauueckue pacuersl BOAOCOPOCHBIX FTHAPOTEXHHUYECKUX COOPYHEHHI.
CnpasouHoe nocobue. M.: Fueproaromuaaar, 1988.

2. 'uapaBanyYecKHe pacieThl TYHHENbHBIX U TPpyOUarnix BoaocOpoCcoB ruapoya-
nos, Pexomennauuu ana npoekrupoBanus / [lox pen. l'yueko P.I. M.: DHeprus, 1974,

3. IlpaBuna 6e€30MaCHOCTH NMPH CTPOUTENBCTBE NOA3ZEMHBIX MTHAPOTEXHUYECKHNX
coopyxxeHud. M.: Henpa, 1989.

4. KoMIieKCHbIe HATYPHBIE TMAPaBIHYECKHE UCCIIEN0BAaHUA BOAOCOPOCHBIX CO-
opyxenuii / J1.A. ['onuapos, B.A. Komapos, J1./1. Jleurses u ap. // CO. Hay4YHbIX TPY/OB
I'maponpoexkra. M., 1983. Brin. 91. C. 9-20.

5. PYKoBOACTBO 110 NPOEKTUPOBAHUIO THAPOTEXHUYECKMX TYHHENel. M.: Ctpoii-
u3nat, 1982.

6. JIarxep B.M. TypOyaeHTHOCTb B ruapocoopykeHusx. M.: DHeprus, 1968.

7. KaTaaor npuGopos s NMPOU3BOACTBA THAPOJOrHYECKHX U TMAPABANYCCKHX
vuccaenopauuil. bynanewr, 1976.

8. Makcumos JL.C., llleitnun U.C. NUamepeHue BuOpauum coopyxeHun. JI.:
Crpo#unsaar, 1974.

9. l'opann C. M. DkcnepumenTanbHas adpomexaiuka. M.: Bricwias mkona, 1970.

10. Nabuyk B.A., ConosseB A.Il. TexHuka HayuHoro skcnepumenTa. JI.: Cy-
nocrpoeHue, 1982.

11. Bopobben I'.A. 3auura ruAPOTEXHUUYECKHX COOPYXKEHUI OT KaBUTALMU. M.
JHeproaromusaar, 1990,

12. Topenbeitn B.A. U3HococTONKOCTL 00NULIOBOK THAPOTEXHHUYECKUX COOPY-
weHuit. M.: Dueprus, 1967.

13. CoBepuleHCTBOBAHHE KOHCTPYKUMH TYHHENEH AN NpONYyCKa CTPOUTENBHBIX
pacxoaoB / B.JI. Kynepman, B.M. Mocrtkos, B.®. UmownH u ap. // T'uapoTeXHHUYEeCKoe
CTpoHTENLCTBO. 1975, Ne 8. C. 2-6.

14. Kapemnukos H.T. Dxcnnyarauus ¥ peMOHT M'MAPOTEXHUHECKHX COOPYKE-
HUii. M.: Arponpomuszjar, 1989.

15. Ilponycknas cnocoOHOCTL BOoAOCOPOCOB ruapoanekrpocranunii / Cep-
koB B.C., Bopobses A.C., I'ypres A.ll., baitunkos JLH. M.: DHeprus, 1974,

16. Cancexknit C.M. ['uapasanyeckye pacyerb! BLICOKOHANOPHbIX THAPOTEXHHU-
YECKHX COOpYXeHHH. M.: DHeproaromusaar, 1986.

17. UlsafinmTeitn A.M., JleliboBuu B.A., Cynonbckuit I A, Bo3aeicTBHe 1o-
TOKa Ha DOKOBbIE CTEHBI NPH PACIIMPEHHH €ro 3a HANOPHBIM Y4acTkoM BoaocOpoca / HUs3-

BecTis BHUUI uMm. B.E. Beaeneera. 1990. T. 225. C. 89-94,

34



COIAEPXKXAHHUE

[Ipeaucnosue .

1. O0mue nonoxeHuA.
HasHayeHue pexoMeHaaluuin U 001aCcTh UX MPUMEHEHMUA.
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2. Opranuszauus 1 cocras paboT Nno HaTYpPHLIM HAGMIOAEHUAM U
HUCCNEA0BAHUAM . .

3. TpeboBanusa k ocHameHuio KHA.
4. Tunsl KHA .

5. llepuoandHoctb HaOMOAECHHUHA. Posib BU3yanbHBIX HAOMOACHHA.
XapakTepHbIE IPU3HAKH COCTOSHHS COOPYIKEHHUA HIIH €r0 YacTH

6. XpaHeHHEe JaHHbIX HaTYPHbLIX HAOMOACHHUI U H3MEPEHHIA.

7. Meronvka o6pabOTKH U aHaJIM3 JJaHHBIX HATYPHBIX UCCICAOBAHMHA.
JAMarHOCTHPOBAHHE COCTOSHHUA TYHHEJIEH. |
Oo6uue cBeaeHus 006 00paboTke JaHHBIX HATYPHBIX UCCIICAOBAHUINA.
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