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TPYHTHI
Metoabl NnoneeBbiX MCNBITAHMA NPOHMUACMOCTH POCT

Soils. Fields methods of permeability tests 23278——'78

MocranosneHnem locypapcrBeHHoro komutera CCCP no pgenam cTpoMTenscrBa oOr
18 cenrabpsa 1978 r. N2 181 cpoK BBEeAEHMSA YCTAHORNEH

¢ 01.07. 1979 r.

HecobniogeHue crangapra npecnefyetcs No 3aKOHY

Hacrosauinit cTavAapT pacnpocTpaHsieTcss HA TPYHTH H yCTaHaBJ/H-
BaeT MeTO[bl MOJEBBIX HUCHBITAHHH MPOHHNAEMOCTH NPH HCCJAEA0BAHUHU
X IJS CTPOUTENbCTBA.

CranpapT He pacnpocTpaHsieTcs Ha IPYHTHl B MepP3JIOM COCTOSIHHH.

1. OBUWME NMONOXEHMA

1.1. TlpoHnuaeMoCcTh CJEAYeT ONpPENessiThb KaK CBOHCTBO IpyHTa
IIPOTYCKaTh KHAKOCTb HJHM a3 IOA JeHcTBUEM Iiepenaja HAaBJeHHSA
HJIH Hamopa.

1.2. TlpoHnuaeMocTs HaAJEXKHUT XapaKTepH30BaTh KoatptpnnHeHTOM
NpoHULlaeMoCTH o dopmyae

C = Q-p-Al
Ap-F ’

rne C —Kxo3(@PHUHEHT IpoHHIlaeMOCTH, Japcu (I mapcu=
=1,02-10-% cm?);
Q — o0beMHBIH pacXxol KUAKOCTH, cMm3/c;
u — Koa(pduurenT nauHamudecko  BsAskoctH, cIll (1 cll=
=1,02-10-8 xrc.c/em?);
Al — oTpe3ok myTH QUIBTPALUU, Ha KOTOPOM IIPOHCXOJHUT H3Me-
HeHHe JaBJieHus Ap, cM;
Ap — mepenaja AaBJjeHHsA, Krc/cm?;
F — npomaasb MONepeuHoro ceueHus, cM2,

M3panme odmuuHanbHoe Nepeneuatka BocnpeweHa
©MUzpatenscteo ctaHpaptos, 1979



ITepexon or koaddunHedTa NPOHHLAEMOCTH K KO3(DGHIHEHTY BO-
nonpoHuuaemMoctd ((pHIBTP2UHH — NPHAOKEHHe 1) ciaeayer oOCyllecT-
BJSITh 110 (dopMyJie

k=aC—Y—,
u
rie k — xo3dpOUIHEHT BOLOTPORHLAEMOCTH ((pHABTPAIUMH), CM/c HIU

M/CYT,;

a — Ko3¢dbbHUHEHT pasMepHOCTHU
B M/cyT a=864;

y ~— yIeJbHLI Bec BOABI, Kre/cm®,

npy k B cM/c a=1, mpu k

[Tpn ucnbpITaHUAX NPOHHIAEMOCTH METOJOM OTKAYKH BOJABI BMECTO
K03 duIMeHTa BONONPOHHLAEMOCTH JONYCKAaeTCsl ONpPee]saTh Ko3(-
¢uunent BopomposoauMmocti (T=km, rne m—cpelHsss MOUIHOCTb
BOAOHOCHOTO IJIacTa, M}).

1.3. MeToaBl MOJIE€BLIX HCMNBLITAHHUH IIPOHHLAEMOCTH TPYHTOB CJELY-
eT IPHHUMAaTb B COOTBETCTBHH € Tabi. l.

Tab6auua l

I'waporeosornyeckue Y cloBus
YCAOBHA 3a/jeranud MeTosBl MOJEBEX MUCOKTAHHI NPEeHMYILECTBEHHOTO
rpYHTOB npHMeHeHHS
Buie ypoBHS TPYyH- OcHoBHO# Hanws BOAHL B —
TOBbIX BOJ, HJH KDOB- Wy pol
J¥ HanopHOTo nJiacra
(30Ha HEMOJIHOTO BO-
LOHACHILLEHHST)
Bcnomoraredb- IHarneranve Bo- CkanbHEIE Tpe-
Hble Iul B CKBAXKUHBI  [IIHHOBAThIE
TPYHTHI
Harueranue Bo3- CkaabHble Tpe-
Ayxa B CKBaKMHBI |UIMHOBATHIE, Mec-
yaHble ¥ TAMHHC-
Thle TPYHTBI
Jonyckaemuie Hanup oAbl B Bosbmas mol-

K MpUMeHeHHIO

CKBaXXHHEL

HOCTb 30HBI
a’pauuu

Viamepenue na-
paMeTpoB TpellH-
HOBaTOCTH

CkalbHEE Tpe-
WHHOBAaThHE MAC-
CHBH



IIpodoancenue taba. 1

TCuaporeoJorH4YeCKHE - Y caosus
yCJAOBHA 3aXeralut MeToAN NOA2BLIX HCMHTaHHA ApeHMYyLIeCcTBEHHOrO
TPYHTOB MpHMeHEeHHA
Huxe ypoBHA IpyH- OcHoBHOI OTKayka BOALI —
TOBbLIX BOJ HJH KpOB- H3 CKBaXHHDLI

JY HATMOPHOrO mnJjac-
Ta (30Ha HaCHILEHHA)

Benomorares- Harnerauue Bo- CxasbHbie Tpe-

Hble Abl B CKBaKHHBI  |IIHHOBaTHle I'PYH-
Thl

Wsmepenue pac- CAOHCTEIE TPYH-

X042 BOJAH B CKBa-|Thbl
wune (pacxolo-

METPHS )}
JlonyckaeMbie Haaue Boasl B [Torynponuuae-
K TIpHMEHEHHIO CKBaAMHMHLL MBle TPYHTH {& Me-
nee 1 M/cyr)
Ortxauka BOAH B BopoHacH-
u3 wyp¢on HIEHHBIX IOJIYIIpO-
HUL2EMBIX TPYH-
TaX WJH TpH BHI-
COKOM YpPOBHe
TPYHTOBLIX BOJA
PexXuMibie Hal- Ilpy naauuum
JIONeHHS CTalHOHAPHOH
CeTH PEeXHMHBIX
CKBaXUH
HHxukaTOpHBIfA Ilpun onpenene-
HUM HEHCTBUTENb-
HOH CKODOCTH
NBHXXEHHA I0J-
3eMHBIX BOJ

1.4. Tlpu npoBeReHHH NOJEBLIX HCUBITAHUE IJs ONpefesieHusi npo-
HHIL2eMOCTH TPYHTOB, PACIOJIOKEHHHIX HHXE€ YPOBHS I'PYHTOBHIX BOJ,
Heo6XO0AHMO YUHTHIBATh JHTOJOTHYECKOE CTPOEeHHe mjaacTa (OXHOPOA-
HOe HJIH HEeOJHOPOAHOE), MOLIHOCTh (OrpaHHYEHHAass HJIH HeorpaHHYeH-
Hast) ‘4 Habop mJjacra, ¢popMy ¥ pasMmepsl IJacTa B IJIAHE, PEXHM
MOBEPXHOCTHHIX H TIOA3eMHBIX BOJA (YPOBEHHHI!, XHMHUECKHH H TeMIle-
paTypHHH), pexHM TpOBeleHHs MCHBITaHHH (yCTaHOBMBLUMHCH, He-



YCTAHOBHBIIHACA M KBa3HYCTAHOBHBIUHHACA IIPH IOCTOSHHOM AebHTe
(Q=const) HIH NPH NOCTOSHHOM NOHUKEHHH YPOBHS BOJLI B OIBIT-
HOM ckBaxuHe (S=const), KOHCTPYKUHH CKBaXHH H pasMelleHue
BOAONPHEMHOH YaCTH CKBAaXXHH B IIJIACTe.

1.5. Ilpn npoBeJleHHH HCIBITAHHH B 30He HEIOJIHOTO BOAOHACHILIE-
HHSI HeOOXOJHMO YUYHTHIBATH JIHTOJOTHYECKOE CTPOEHHE H MOI[HOCTH
5TOH 30HBl (paccTOsHHe OT 3eMHOH NOBEPXHOCTH AC YPOBHS T'PYHTO-
BHIX BOJ), BeJHUHHY KaNHJJSPHOrO BakKyyMa (AaBJIeHHs), XapakTep
pacnpejeseHusi BJaXKHOCTH TPYHTA N0 BepPTHKAJH, HaJHYHE XOJ0B
3eMJiepoeB, OCOOEHHOCTH CTPYKTYPHI TPYHTa H pejbeda 3eMHOH IO-
BEPXHOCTH, KOHCTPYKLUHH HHOHJIBTPOMETPOB.

1.6. MeTOABl MOJEBHIX HCHBITAHUN IIPOHHUAEMOCTH TPYHTOB cjaeny-
eT BBIMOJHATL B OOLeM KOMIJIEKCE HHIKEHEDHO-TeOJOTHUECKUX H T'HI-
POreoJIOTHYECKHX H3bICKaHMH.

1.7. TepmuHbl B onpene/eHUS TIpPHBeJEeHHl B NMpHJAOXKeHHH .

1.8. Perncrpanui moJy4aeMblX B MIpollecce IOJEBBIX HCIBITAHHA
JaHHBIX U HX 00paboTKy HaJJIEXHT BECTH B CHEUHAJBHBIX XYypHaJjax
(mpunoxenne d).

" 2. METOZL OTKAYKM BOAbl M3 CKBAMMH

2.1. YcnoBus mpoBedcHHS HCIBITAHHS

2.1.1. Omnpenenensie TPOHHLAEMOCTH METOLOM OTKauKH BOJBI H3
CKBaXXHH HeOOXOJHMO IIPOH3BOIAUTDH MO TEXHOJOTHYECKOH cXeMe HCIbI-
TaHHUH:

KyCTOBOH — B CJIOXKHBIX THAPOT€OJOTHYeCKHX YCJAOBUAX M IJS OT-
BETCTBEHHLIX OOBEKTOB;

OIHHOUYHOH — B MPOCTHIX THJAPOreoJIOTHUeCKUX YCJIOBHAX H IPEUMY-
IECTBEHHO Ha PAHHUX CTaAUAX HCCJACLOBAHMUH.

2.1.2. MecTonoJioXeHHe TYHKTOB HCHLITaHHH, KOJHYECTBO OTKaueK
H TEeXHOJOTHSI HX NMpoBeAeHHs (KOJHUECTBO H pacloJoxeHne Habaro-
LaTeJbHBIX CKBAaXKHH, TIPOJOJIKHTEJNLHOCTh OTKAayeK) cJelyeT olpeje-
JISITh IIPOEKTOM INPOHU3BOACTBAa palboT B 3aBHCHMOCTH OT IIeJI€BOTO Ha-
3HAYEHHS HUCHBITAHHE C y4eTOM HHXEeHepPHO-TeOJOTHYeCKHX H IHJpOo-
reoJIOTHUECKHX yCaoBHE (cM. 1. 1.4),

2.1.3. Ilpn KycToBOU cXeMe HCHBITAHHA KOJHUYECTBO H pacHoJioxe-
Hue HabJIoJaTeNdbHBIX CKBAXKHH U TJIYOHHY 3aJ0XeHHSA (pHAbTPOB HaX-
JIEXKHT TPHHUMATh B 3aBHCHUMOCTH OT H3MEHeHHs B IIPOCTPaHCTBe
(UABTPALHOHHBIX CBOHCTB NJacTa U NPHHATOH PAaCUETHOH CXEMH.

PaccrosHus MeXAy UeHTpPaJbHOH H HaOJMIOAATeJbHBIMH CKBaXKHHa-
MH CJelyeT YCTaHABJHBATH Ha OCHOBe IPEJBAaPHTEJbHBIX PacyeToB C
ycaoBHeM, 4TOOL Pa3HOCTb BEJHUKWH MOHUXKEHHH YDOBHSI BOJABI B CO-
CeHHX . HabJMIoAaTeJbHBIX CKBaXKHHAX H BeJUYHHA TIOHHXKEHHS YDPOBHS#



Ha KOHel OTKAaykKy B JlajbHEeH HaOJMIOAaTEeNbHOM CKBaXKHHE IpeBHIliana
a0COJIOTHYIO BEJUYHHY BO3MOXKHOH OMIHOKH H3MEpEeHHss YPOBHH He
MEHee ueM B AeCHThb pas.

2.1.4. TlpononxurenbHocTh HCHbITAHHA HO KYCTOBOH cxeme HeoO-
XOJAMMO ONpelessaTh Ha OCHOBE NPEIBAPHTENbHHIX pAaCYeTOB C YCJIO0-
BHEM, YTO IIpH BHIOPAHHOH IJHTENbHOCTH OTKAYKH BOMbLI AOJIKHBI
OLITb TIOJYYEGHBl HpelCcTaBHTeJ/bHble 3aBUCHMOCTH H3MEHEHUS IIOHUXKe-
HHSl YPOBHA BOJAH BO BpPEMEHH H 0 MJOULadu, a HabJIaTeqbHBIE
CKBAXKHHBL JOJXKHBl ObITH PacloJIOXeHbl B 30HE KBA3HCTAUHOHAPHOrO
pexuma.

2.1.5. IIpoAomKHTeJbHOCTh HCNBITAaHHA AOJMXKHA OBITh TIPH KYCTO-
BOHi cXeMe —He Menee 3 cyTokK (c obA3aTenbHBIM TPOBEAEHHEM OT-
KayK{d BOJAbl B YCJAOBHSAX KBa3HCTAllHOHAPDHOrO pexXHMa He MeHee cy-
TOK), PH OJHHOYHOH cxeMe — He MeHee 0,5 CcyTOK.

2.2. Annapatypa

2.2.1. B xomuiekte 0O6OpPyAOBaHHS A8 NPOBEAEHHS HCIBITAHUMN
JOJIKHBl OBITh:

BOLOTIOABEMHHK;
YCTPOUCTBO AJA H3MEpPEHHS pacxoja BOMH;
YCTPOMCTBO AJist U3MEPEHUS YPOBHSA BOAB B CKBasKHHax;
VIJIOTHHTE/bHLIE YCTPONHCTBA;
GuJALTPHI, :
TpyOBl, JIOTKH HJAM JApyrHe YCTpPOHCTBA JJISI OTBOJA OTKAauHBaeMOH
BOJHL.

2.2.2. iamepuTtenpHuble ycTpoiicTBa H DPHOOPH AOJXKHH obecle-
UHTh:

H3MepeHHe Pacxo[a BOJBI ¢ MOrPeIHOCThIO He Gonee 5% ;
H3MepeHHe YpOBHs BOAL (Hanopa) Ha ray6unax Ao 10 M ¢ TouHo-
¢Tbio Ao | cM, Ha Ooabmimx rayb6utax ¢ morpemiHocTbio — 0,19%.

2.2.3. Konerpykuua u Marepuas GHJABTPa AOJXKHBE 06ecHeudThb
HeoOX0[MMY10 NMPOYHOCTh W KOPPO3HOHHYIO CTOHKOCTh B TE€UYEHHME BCETro
NepPUHONa UCHBITAHHA.

2.2.4. Buyrpennu#i nuameTp TpyO BepXHeH 4acTH KOJOHHH (DHIAb-
TPOB JoJizKeH ofecmeunBaTh BO3MOXKHOCTb YCTAHOBKM BOJAONOABEMHO-
ro o6opyloBaHHS HeOOXOJUMOH IPOH3BOAMTENbHOCTH H 3aMep IHHA-
MHUECKOr0 YPOBHSA BOJBI TIPH NPOBEIEHHH HCILITaHUS.

2.2.5. BHyTpeHHu#i auameTp (UJILTPOB HaGIIOAATENbHBIX CKBAKHH
JoJKeH obeclie4uBaTh COYCK JaTyHKa ycTpoHcTBa A/ 3aMepa YpOB-
HSI, 4 TaxkXe BOIMOXKHOCTb YHUCTKH (DHJABTPOB H TIPOKAUKH BOMIBL

2.2.6. CKBaXHOCTh BOLONPUEMHOH MOBEPXHOCTH (PUILTPOB, ycTa-
HaBJAMBaeMbiX B HEHTPAJbHBIX CKBa)kKHHaX, HAOJMKHA obeclieuuBaTh
(IpM NPHHATOH MX IJIHHE) IIOJyYyeHHe OXKHAAeMOro Pacxoia BOABI, a
B HabmofarTeNpHBIX CKBaXKHHAaX JA0JXKHa ObITh He MeHee 5Y%.



Z.Z. M. Fd3Mephbl l1PpLUaCARDBIA OIbTpLinil GWidblpub Latdyel dpyntian-
MaTb B 3aBHCUMOCTH OT I'DaHyJIOMETPHYECKOro COcTaBa IpyHTa BOJO-
HOCHOTrO 1JacTa.

Pasmepsl NPOXOAHBIX OTBEPCTHH CeTYaTHIX (QHILTPOB clelyeT OI-
pefleiiTh TaKkKe U M3 YCJIOBHA ofecleyeHHs Npomycka He Goee
70—809% BBICYLIEHHBIX YAaCTHIL TPYHTAa BOXOHOCHOTO maacTta (1o Becy).

B mecuaHbIX M I'PaBUAHBIX TPYHTaX, B KOTOPHIX cojlepXKaHue (pak-
umii pasmepom 1o 0,5 MM He mnpesmimaer 10% (mo Becy), cremyer
NpHMEHATb (QUJABTPbl Ge3 rpaBHAHON OOCHIIKH, B OCTa/bHBIX DPHIXJBIX
I'DYHTaX — yCTAHABJIHUBATh (UABTPEI C IPaBHHHON OOCHIMKOH He MeHee
50 mMwMm.

2.2.8. Jlas ycTaHOBJeHMsi THAPaBJIHYECKHX MapaMeTpoB (HIbTPa
JIPH HCOBLITAHHSX TECYAHBIX H PABHAHBIX TPYHTOB (HJBTD HCIBITHIBAE-
MOl CKBa)KHHHBI CJeJyeT OCHAIlaThb NPHGHIBTPOBBIM IbE30OMETPOM C
orcroiinukoM. anHa mepdopHpOBAHHOH YacTH IMbe3oMeTpa MAOJXKHA
6biTh paBHa paboueil AauHe GuabTpa (MpH AJMHE GUABTPA IO 5 M);
npH OoJsplleil AguHEe (QHABTPA NJIHHA neppopUpPOBAHHOH YaCTH NbE3O-
MeTpa JOoMKHa OBITh PaBHOH 5 M M pa3MellleHa NPOTHB CPeZHEH YacTH

¢uabTpa.
2.3. MoproropKka K HCNbITAHHIO

2.3.1. TloAroTOBKY K HCHOBITAHHIO HeOOXOZUMO NPOBOAHUTH B CJaely-
I0illeM TOpAJKe:

OYHCTKA CKBaXMH OT llJaMa;

3aMephl yPOBHS BOJbLl B CKBaXKHHAX;

yCcTaHOBKA (HJBTPOB MM TAMIOHOB M 3aMep NIyOGHHE HX yCTa-
HOBKH;

MOBTOPHAs YHCTKA CKBAXKMH IlOc/Ie yCTAHOBKH (HILTPOB (npn He-
0OX0IHMOCTH) ;

yCTaHOBKAa BOLOMEepHON peliku B  GJH3PACIONOKEHHOM BOLOEME
NPH HAJHYEH THIPABJHYECKOH CBSI3M HCIHLITHIBAEMOrO TOPH30HTa C
BOJOEMOM (peKoit);

3aKpenJieHne U HHBEJHDOBaHHE HYJeBBHIX (3aMepHBIX) TOYEK;

IpOBepKa, YCTAHOBKA H HOATOTOBKA M3MEPHTENbHOH aumaparypel;

3aMepbl YPOBHSI BOJAH B CKBaXHHAX;

MOHTaX OGODYNOBaHHSA BOLOMOJNBEMHHKA M YCTPOACTBA 1] OTBO-

Ja OTKauuBaeMOH BOJIHI;
HabJIofeHns TocJae NPOKAUYKH 3a BOCCTAHOBJAEHHEM YDPOBHS BOIBI

IO CTaTHYECKOro.

2.3.2. Bypenue CKBaXHH CJelyeT BHIIOJHATE yXapHO-KaHATHBIM
HJH BpaliaTeJbHBEIM (KOJIOHKOBHIM, poTopHuM) cmocob6amu. Ilpn Gy-
DeHHM CKBaXKHH Ha YYacCTKaX CTPOHMTEJbCTBA XKHJBIX, 061 eCTBEHHHIX,
IPOMBIIIJIEHHBIX, THAPOTEXHUUECKHX H MeJHODATHBHBIX COOpYXKEeHHUH
MIpUMEHEHHe [VIMHHCTBIX PAacTBOPOB 3anpellaercs. [TpoMbiBKy 32605

CKBAXHH CJeLyeT MPOH3BOAUTH TOJBKO UUCTOH BOJOH.
Ha yuacTkax CTPOHTeJbCTBa BOA03a00pa HOA3EMHBIX BOX OypeHue

CKBaxXHH B DHIXJBIX HJH HEYCTOI';I"IHBBIX CKaJbHEIX TPYHTax, COAEpKa-



IIHX HalOpPHYW BOAy, LONYCKaeTc ¢ TPUMEHEHHeM TJIMHUCTHIX pac-
TBOPOB M HOCJeAYIOWeH (Nepel HCNBITAHHEM) TLIATeJIbHOH HX pa3rJH-
HU3auueH.

2.3.3. Ecan He ofecneydBaeTcsd YCTOHUHBOCTL CTEHOK CTBOJIa CKBa-
JKHH, HAAJEXKHUT YCTaHABAUBATh (QHJLTPHI.

2.3.4. Ilpu cnycke tammoHa, GuabTpa, 3aTpyObHOrO mbe3oOMeTpa B
CKBa)XKMHY JOJXHa ObiThb obecreyeHa TepPMeTHYHOCTb COeRUHeHUH
TpyO.

2.3.5. bamMak KoJIOHHB OoO6cajaHbiXx TpYyO JOJaXeH OLITh PpacioJo-
JXeH He Buiuie | M Haj BepxoMm QuiabTpa.

2.3.6. Ilpu ycranoBke ¢uabTpa ¢ rpaBHHHOH oOchKOH O6GHaXe-
HHe (HJAbTpa CJaeAyeT HIPOHU3BOAHTL NOCTENEHHO, NOLHHMAas KaXKJAblH
pas KoJOHHY 06caauuix Tpy6 Ha (,5-—0,6 M mocJe 3aCBHIIKH B CKBAXKH-
Hy caos rpasus 0,8—1 M no BhicoTe. BepxHssi rpannlia OOCHIIKH A0Ji-
XHa ObITh BbIlIe BepXa BOAONPHEMHON yacTH PHJILTpA.

2.3.7. CkBaxuHa J0JKHA OBITh obeclieueHa HaJe:KHOH H30JsUHeH
OT MOBEPXHOCTHBIX BOJ H aTMOC(HEepHBbIX OCaxKOB.

2.3.8. Ilpokauky CKBaxKHH cJeAyeT BeCcTH He MeHee 2 4 JO IOJ-
HOTO OCBETJIeHHS OTKauHBaeMOH BOJAB C TOCJAeAYIOUIMM HabJarge-
HUEeM 3a BOCCTAHOBJGHHEM YPOBHSA BOJM A0 cratHdeckoro. ITpoxauky
CKBaXHH B PBIXJIbIX TPYHTAX CJAEAYET NPOBOAUTbL C TMOCTENEHHLIM YBe-
JJHUeHHEeM pacxola BOJIHI.

2.3.9. IMepex HAYANOM HCIBLITAHUA CJACLYET 3aNOJIHUTH XKYypHaNX OT-
Kauku BOAH (npuaoxenus 5.1 u 5.2).

2.4, MpoBexcHHe HCNBLITAHHS

24.1. Ilpu npoBefeHUu HCNBITAHHA HaJeXHUT BHIIOJHUTL CAENY-
IOLIHEe OCHOBHBIE ONEpanu:

BKAIOYCHHE BOAONOABEMHHKA;

OTKaukKy BOJBI C (pHKcauHeld Hadana paboT B KypHaJe HCIHTaHHH;

3aMepnl pacxoJa H YPOBHA BOALI B LEHTPAJAbHOH CKBajxuHe;

3aMepbl YpOBHeH BOALI B HAOJIOIATEJbLHBLIX CKBAaXHHAX H B peke
(BomoeMe) no BonOMEpHOH pelike;

KOHTpOJIb 3a paboToii H3MepUTenbHOH anmapaTypel H BeleHHE
XKYpHAJa UCHOBITAHHUHE,

duKcauus B KypHajie HUCHLBITAHWNA H3MeHeHHH NpPUpPOLHOH obcTa-
HOBKH, BJHAIIHX Ha PEeXHM yPOBHS IOA3EMHBIX BOJA (40X Jb, NaBO-
OOK, TasiHHe CHera, U3MeHeHHe aTMocdepHOro AaBJeHHUs, TeMrepary-
pHl H T. I.);

IpeKpalieHHe OTKAYKH;

HabJI0eHHus 32 BOCCTAHOBJEHHEM YPOBHS BOLBI B CKBajKHMHAX H
IpH HeOOXOAMMOCTH HUBEJHPOBAHUE HYJEBHIX TOYEK;

3amep IyOHHBI LEeHTPaJbHOH CKBaKHHBI.

2.4.2. HUcnoitaue HeoOXOZUMO NPOBOJAHTL NPH OAHOH IMOCTOAHHOH
BeJIHYHHE pacxoja HJIH TOHHIKEHHUS YPOBHA BOIBI.



2.4.3. TIpn oTKauke cJaelyeT OCYIIECTBJSITb HENPEepLIBHLIN OTBOJ
OTKAYHBAaeMOH BOJBLl Ha pPacCTOfiHHE, HCKJIOYalollee BO3MOXKHOCThH €€
BJHAHUS Ha YPOBeHb (HAMOp) BOALI B CKBaXXKHHAX B IEPHOL OTKAUKH
H HOCJENVIOUIero BOCCTAHOBJEHHUS €ro.

2.4.4. OTkauky HeoOXOAUMO I[IPOBOAHTH HENpPEePBIBHO; HENPOJOJIXKH-
TeJIbHBIE TepephiBbl 10 TeXHHUECKUM IIDHYMHAM He JOJIKHB IPeBbi-
mats cymmapHo 10—15% or OpOJOJMKHTENbHOCTH HCHLITAHHA H He
JNOJIXKHBI MPHBOAUTHL K MCKalKeHUIo rpaduka (olliero BHAa) H3MeHe-
HHUS YPOBHS BOILI BO BPEMEHH.

2.4.5. Yacrora u3MepeHHs] pacxoia M JAUHAMHYECKHX YpOBHeH

BOJABI B IpOLlECCe HCHOBITAHUS [JOJKHA ObITh ONpelelieHa NMPOEKTOM
NPOU3BOJICTBA paGOT B 3aBHCHMOCTH OT LeJIeBOTO Ha3HAYEHHUS M MPO-
JAOJKHTEJbHOCTHL OTKaUYeK BOABLI, OHa JAOJXKHAa OBITb JOCTaTOYHOH
IJI TIOCTPOEHHS BpPEMEHHBIX T'pPaPUKOB NPOCACKHBAHHA TIOHHKEHHS
(IOBBLIIIEHHA NPH BOCCTAHOBJEHHH) ypoBHA BoAbl. HM3aMmepenusa pacxo-
Jla BOALI HeoOXOAMMO MPOBOJHTBH B Te e CPOKH, 4TO H 3aMep ypOB-
Hel.
2.4.6. Ha6moneHust 3a ypoBHeM BOIbl (MpH IPOH3BOACTBE JHC-
KPeTHBIX 3aMepoB) B CKBaXKMHaX KyCTa HaJJIeXXHT IIPOHU3BOJAUTH B
ONHOH YU TOH K€ NOCJAeNOBaTeJbHOCTH C TeM, 4TOOBl NPOMEXKYTKH Bpe-
MeHH MeXJy 3aMepaMH B OJHHX M TeX e CKBaxXHHaX OBLIH IO
BO3MOXXHOCTH PaBHBLIMH.

2.4.7. OTKauKH BOJLI H3 CKBaKHH, PaCMOJOXKEHHbIX Ha MpHOpexK-
HbIX Y4acTyaxX, ¢ BOILOHOCHOIO TOPH30HTa, FMAPABJIHYECKH CBS3aHHOTO
C MOBEPXHOCTHBIMH BOJOTOKAMH H BOJOEMAMH, a TaKkKe H3 CKBaXKuH,
PaclnoJIOKEHNbIX BOJM3M KPYNHBIX KapCTOBHIX POAHHKOB €O 3HAYH-
TeJbHBIMH KoJieGaHHIMH HX pacxolda BO BPCMeHH, B IE€DHOJ NaBOLKOB
NPOBOJUTDL He AOIyCKaeTcs.

2.4.8. Tlocne OKOHUAHHMA OTKA4KH cJedyeT TPOBOAUTL HalbJI0JeHHSA
3a BOCCTAHOBJEHHeM YpOBHeH BOJAHL B CKBa)KHHAaX; IPH 3TOM HacToTa
HabJaIofeHHA MAoJKHa ofeclneynBaTh moJyuyenye JNpPeACTaBHTENbHBIX
rpauKoB TPOCJEKHUBAHHA.

2.4.9. JIUKBHOAUHIO CKBaXXHWH, NPELYCMOTPEHHYIO IIPOEKTOM IIpO-
H3BOJACTBa paboT, HALJEKHUT TIPOU3BOAHThL Iocje MoJeBoil 06paloTkn
pe3yJabTAaTOB HCObITAHHSA M NPOBEPKH BCEX MOJYYEHHBIX NAHHBIX.

2.4.10. I KOHTPOJs OTKauyK{ BOJABL M TeKyL[ed HHTepNpeTaluy
ee pe3yJabTaTOB HaJJIEXKHT CTPOHTh I'PA(HKH:

H3MeHeHHs] BeJHYUH NOHMIKeHH#A ypoBHeH BoAb (S) BO BpeMeHH
() B uenTpanbHoii H HabJaionaTenbHbHXx ckBaxuHax [S=[(f)] n
[S=f(lgf)]; u3aMeHeHnsa BeJHYHH pacxoZa BOAn (Q) BO BpeMEHH B
IeHTpaJbHOH CKBAXHHE

[Q=f()k;

naomtagsoro {S=f(lgr)] # kKoMOUHUPOBAHHOIO [S=f(lg rz )]npoa

CJeXKHBAHHUsA TIO LAHHBIM KyCTOBBIX OTKauek (mpu HeoOXOJHMMOCTH),



A€ r PpaCCTOHANC MCem/ly HCH1pPAJAbHOXM M HaLJAA4TC/AbRLIMH ChBA4-
KHHaAMH.

3. METO, HAJIMBA BOAbI B LUYPMDbI

3.1. YchoBHA npoBefieHHA WCMBITAHHS

3.1.1. MecTonosoxeHHe NYHKTOB ONPOOGOBaHHSM, KOJHYECTBO HAaJH-
BOB BOJAB B LIyp(bl H MeTOLHKa HX TpPOBeJeHHs HZOJUKHH OBITH onpe-
JIeJIeHBl TPOEKTOM IPOH3BOACTBA paboT ¢ yuyeTOM YCAOBHH, yKazaH-
EHX B I. 1.5, ¢ MOCAeAVIOIIMM VYTOYHEHHEM HX N0 [AHHBIM TOJEBHIX
HCIBITaHUA ¥ Ja00pPaTOPHBIX HCCJAEeJLOBAHUY I'PYHTOB.

3.1.2. B cocraBe HCIBITZHUA NOMXKHO OBITh: HccAeAOBaHHE CKBa-
JKHHAMH HJIM WypdaMu TOJLIH FPYHTA, IeoJioruueckas AOKyMeHTalus
ee  0T60p mMpob IpyHTa M3 KaXKAOFO BBIIEJEHHOIO CJOs, HO He pexe,
yeM yepes 0,5 M.

B pesynbtaTe nab6opaTOPHBIX HCCAELOBaHHH HOJXKHBE OBITH OIpe-
AeneHbl: 00beMHBIH BeC, MOPHCTOCTb, BJAXHOCTb, IIOJHAS BJaroeM-
KOCTh H TPaHyJOMETPHUECKHH cOCTaB (AJS MecKoB) TpyHTaA.

3.1.3. Mcnoitanue MetrojoM HajauBa BOAH B Iypbn cjeAyeTr BHI-
NIOJIHATh B ONHODOIHBIX TIO JIMTOJIOTHUECKOMY COCTaBy H IIJIOTHOCTH
CJIOXKEHHS] TPYHTaX.

3.1.4. McnbiTaHue HalJeXHT HPOBOAHTL TIPH IMOCTOAHHOM Halope
BOJbI TI0 TE€XHOJOTHYECKHM CXeMaM:

YCTAHOBHBLIErOCA JBHXKEHHSA BOABl /10 cTalHJHM3allMH pacxoja BO-
Ibl IPH YCJAOBHH, YTO IAyOHHA NPOMAyHBAHWA B NEPHOJL TPOBEAEHUS
UCOBbITAHHK HE JOJXKHA AOCTHTaTh KANUAJMAPHOH KalWMbl I'PYHTOBBIX
BOJL MM TPaHULB CJAOS TPYHT2 ¢ HHOH BOJONPOHULAEMOCTLIO;

HeyCTaHOBUBLIETOCA IBHKeHUs BoIbl — Oe3 HeoOXoauMocTu crabu-
JIH3aUWH Pacxofa BOAB ¥ OrpaHHYeHHs TI'1yOHHBEI MPOMAaYHBAHHIL.

[IpoBenenne HCNBHITAHHUA IO CXeMe HEYCTAHOBUBLUETOCH [ABHKEHHA
BOJIBI ollycKaeTcs NPpH CBOGOAHOM TOHMXKEHHH YPOBHSI H IIOCTOSTHHOM
pacxoje BOIHL.

3.1.5. B cocraBe BOAB, NpUMEHAEMOH AJSl UCHOBITAHWH, HE MOJIKHO
OBITH MeXaHUYECKUX W OPraHHUecKHX TpUMeceil.

3.2. Annaparypa

3.2.1. B xomnaexTe 060pyAoBaHHUS [JJA8 UPOBENEHHUd UCHBITAHUA
JOJXKHB OBLITh:

HHPHIbTPOMETD OJHO- HJIH IBYXKOJIbHEBOH;

IMTaIlasg cCHCTeMa [AJs1 NOoJayd BOLBL B MH(PUIBTPOMETP;

HHCTPYMEHT HAJis1 MONDOTOBKH 3yMIlpa ¢ F'OPH3OHTAJIBHBIM JHOM.

3.2.2. OOHOKOJAbLEBOH HHQPHUIABTPOMETP JOJXKEH HMEThb AHAMETD
He MeHee 3D CM; IBYXKOJNbLEBOH — JHAMeTD BHeIIHero KoJblia He Me-

- Hee 45—DbH0 cM npH OTHOIIEHHH ero K JHaMeTPy BHYTPEHHEro KOoJbLa
2:1.



3.2.3. Ilhralomas cucreMa A0JXKHA O6ecleydTh HENPEepHIBHYIO IO-
Hauy BOABLl B HHPHIBTPOMETP.
3.3. MoaroToBka K HCNbITAHAIO

3.3.1. IIoATOTOBKY K MCHOBITAHHIO HEOOXOAHMO NPOBOAKTL B CJaELY-
IoleM MOopsiAKe:

yCTpOHCTBO B WIypde syMnda raybunoit ne menee 20 cMm ¢ pa3paB-
HUBaHHeM [HA U yAajeHueM KoJbMaTHPYIOUlero MaTepHana;

yCTaHOBKA HHOH/JIBTpOMETPaA ¢ BAaBJWUBAHHEM €ro Ha rayOHHY He
poJiee 2,5 cMm; ‘

YCTPOHCTBO MOAYIIKW Ha AHe 3yMnda H3 IecKa, MeJKOro rpaBHs
HJAH APYTroro XOpolio NPOHHIAEMOTO MaTepHaJsaa ciaoeM [—2 cM;

YCTAaHOBKAa MHTAIOLIMX H PE3ePBHBIX €MKOCTEH ¢ BOJOH; :

NpOBEPKa HENOCPeNCTBEHHO Iepe] HauajJoM HCIOBITAaHHH paGoThl
CHCTEMBI NHTAHUSA, |

NOATOTOBKa 000pyMOBaHusA AJA OYypeHHSA CKBa*XKUHBl U CPEACTB AA
oTGopa npob rpydra Ha BJAaXKHOCTb.

3.3.2. 3a30p MexXAY KOJbLOM HHOHUJALTPOMETPa H CTEHKaMH 3YMII-
cda cieAyeT 3alOJHATb TPYHTOM, BBLIHYTBIM B TIPOLECCE TIPOXOJKH
3ymnda, cjaoaMu no 2—5 ¢M ¢ TpaMOOBKOH HX AOQ IJIOTHOCTH, OJIH3-
KOH K MMJAOTHOCTH TPYHT& B €CTECTBEHHOM CJAOXKEHHH.

3.3.3. Ilpy uCHOAB30BAHHMH  JBYXKOJbileBOTO HH(QUABTPOMETDA
KO.1blla JAOJKHBI ObLITb YCTAHOBJIEHB KOHUEHTPUYECKH, a YPOBHH BOJBI
B HHX OJHMHAKOBBIMH,

3.3.5. Ilepen HauaJOM HCUBITAHHA CJOEAYET 3aNOJHMThL KYpHaJ HC-
neiTaHus (Dpusoxenue 5.3).

3.4. NpoBeaeHHe HCNLITAHAA

3.4.1. Tlpu npoBefeHHH HCINBITAHHUS HANJEXKHUT BHIIOJHHUTL CJAEAYIO-
Il{e OCHOBHBIE ONEpPaLHH:

3anoJiHeHHe HHPHALTpOMeTpa BOAoH cjoeMm He MeHee 10 cMm ¢ ¢HuK-
calHell HauaJa MCIBITAHHH B XypHaJe;
~ HelpepbiBHAasl Mojadya BOAH AJs TOAAEpPKaHHA 3alaHHOTO YPOBHS
HJAH pacxona;

3aMep YPOBHSI W pacxoja nocrynaiomed B UHQHUJABTPOMETP BOLHI;

KOHTPOJb 3a paboTOH M3MepHTENLHOH anmapaTypn H BefeHHe
KypHaJna HCOBITaHUH ¢ QuKcauuHeil H3MeHeHHH NPHPOAHOH o6cTa-
HOBKHY,; '

NpeKpaileHne HalauBa;

GypeHue CKBax{MH (IIOCJIE OKOHYAHHMs HaJuBa) AJs orbopa mpob
TPYHTA Ha BJAAXHOCTb U ONpelNeNeHHs TJayOHHB NPOMauHBaHHSA.

3.4.2. Usmepenne pacxola BOAB cJeLyeT IPOU3BOAMTL Yepes
10 MuH B TeueHHe IepBOro yaca, yepe3 20 MMH —B TeyeHHe BTOPOIO
yaca, yepe3 30 MHH —B TeueHHe TpeTbero yaca U JaJjiee — yepes
60 MHH 10 OKOHYAaHHS HCIIBITAHUS.

3.4.3. TlorpetHocTh M3MepEHHS pacXxolda NOJAXKHA ObITh He GoJee
5% dakTHuecKoro pacxona BOAHI.



Besvunna xoseGanudl ypoBHA BOLL B HHOHUJBTPOMETPE NIpH NIPO-
BeJleHUH HaJHBA C HOCTOSHHHIM HAIoOpOM HOJXKHA ObIThL He foJsee:

JAJI1 NOJYNPOHHIaeMbiX IPYHTOB — 2 MM;

JJIST XOpouwlo npoHuLaeMblx — 5—10 MM.

[Ipu npoBeleHHH HAaJAHBA ¢ MNOCTOSHHBIM PAacXOLOM BOXbBI HAM CBO-
OOOHBIM TIOHHXEHHEeM YPOBHS BOJABI TIOCJe HaJHBa MOrpelIHOCTh H3-
MepeHM# YPOBHA NOJKHA OBITh He Gojee 3—5 MM.

* 3.4.4. Pacxox BOABI CjeLyeT CYHTATh VCTAHOBHMBIUHMCS, €CJIH B
TeYeHHe MocJeHUX 6 u He HAOMIONAIOTCA yMEHBIIEHHS W OTKJOHEHHA
H3MepeHHHBIX 3a TOT nepuox 3HaueHuii Gosee 10% or cpenHeit pesau-
YHHBL ‘

3.4.5. Ons onpenencHust rayOHHB DPDOMAYyUBAHUS AONYCKaeTcsd HC-
IIO/Ib30BaTh PafHOMETPHUECKHE CHOCOOHI.

3.4.6. [1ns1 CBOEBPEMEHHOIO KQHTPOJA 32 XOAOM HAJHBA H HATEP-
nperauyuy ero pe3yJbTaToB B IIpOLECcCe UCIBITaHHH cjaelyeT CTPOUTH
rpadukH:

- IIpM HPOBeJEHHHM Ha/iMBa C TOCTOSIHHBIM HamopoM (fi=const)

[v=/0)] u [vw=/(=)],
rae ‘U=—%- — TeKyliaa cKopocTbh (Q — pacxoA) BIUTHIBAHHSA BOJb;

W — cyMMapHBI (C Hauana HCMBITAHUS O MOMEHTA 3amepa)
00bEM BNHTHIBAIONIEHCA BOIHL;
F — nyomaap HHOUABTPOMETPA;

BeJHUMHH U M @ CJAeAyeT NPHHHMATb Ha OFHH H TOT YK€ MOMEHT
BPEMEHH;

IpU TPOBELEHHM HAaJIHBA C TOCTOSIHHBIM pacxomoM (Q=const)
HJIM HaJPBa cO CBOGOAHBLIM TMOHHXKEHHEM YPOBHSA

h=f (’j) 1 u:f (‘f):

rjle i — BBICOTA CJIOS BOABI B HHOHUALTPOMETPE;

i — CKODOCTb NOAbeMa HJAU MOHUKEHUA YPOBHA BOAB B MH(UMb-
TPOMeTpe.

3.4.7. llpu otkiaoHeHnu rpaduka {vw=f(w)] or nuneitvoro (zapy-

IIeHHEe OJHOPONHOCTH CMOYCHHOMH TOJILM TPYHTA) HCHBITAHHE CaelyeT
IpeKpaTuThb. '




ITPH/IO)KEHHE 1

Cnpasounoe
TEPMMHBI M ONPEAENEHNUS
TepMﬁH OnpenencHie
IIponnnaemoctb CpoficTBO (CrIOCOOHOCTD) FpPyHTa Opomyc-
KaTh KHIKOCTh HJH Tasd Mod JAedcTBUeM
nepenana AaBJAeHus HJIM Hanopa
BoponponuiaeMocTh IlpouynaeMocTs TPYHTa AJA BOABI

QuUIbTpaUHsl XHIAKOCTH
CKkopocTh (pHABTPALMU

Koadbdunuedr BoponpoHuiae-
MOCTH (puabTpaunn)

I'paguent Hamnopa

Besnanmopuble noj3eMHbie BOJLI

Hanoprrie noaseMHbie BOIH

OTrauka

Harueranue (HaauB)

30Ha HenoJHOro BOJOHACLHIINEHHA

30Ha HACHI[CHUSA

JIBH2KeHHe KHJIKOCTH B NMOPHCTOH cpele

Pacxoa muIKOCTH, IpOTeKamineld uyepes
€JHHUIly TIJIOWLAAM  MONEpPeYHOro  CeyeHHUsd
TPYHTa, BKJOYAIOWleH IJOLiajb Ce4YeHHH 110-
pOBOro mpocTpaHcTBA H ILJIOW{adb CeyeHus
cKesera TpyHTa

CKopocTb (puabTpallyd BOIABI TIPH TpadNCH-
T€ HAalopa, paBHOM €IUHHLE

[Tonu:kenne Hamopa BOXBI, OTHECEHHOE K
eHHule AJIMHBI NMYTH QUAbTpalKH

Boibl BOJOHOCHBIX NJI4CTOB, HMEIOUHE CBO-
BoAHYI0 [TOBepXHOCTb, MAaBJAeHHE Ha KOTOPOH
paBHO aTMochepHoOMY

Boan BOLOHOCHBIX INJ1acToB, He HMeollHe
cBOOONHOHN TIOBEDXHOCTH W H30JHpPOBaHHbIE
c1a00NPOHHIAEeMLIMH  MJH  BOJOYMNOPHLIMH
TpyHTamu € Nbe30METPHYECKHM HAmopoM Hax
BepXHeH IpaHHUEH mnJjacra

Ortkauka BOABI H3 CKBaXHHbBL, wWypdha HIM
JApyTHX BbIpabOTOK ¢ LEJAbI0 NOHHKEHUA
YpOBHs (Hamopa) INOA3eMHBIX BOA AJs Oflpe-
lesieHHst Koa(p(pHIHeHTa (UALTPAIMH M IPY-
TUX THAPOre0JIOTHUECKHX XapaKTepHUCTHK

Harneranpe (HaJuB) BOABI HJIH BO3AyXa
B CKBAXKHHY HJH WIYPJ C leJbl) NOBLIlIedus
Hanopa (IaBJeHMs) B BOJOHOCHOM ILIACTE H
CO3/laHHs NOTOKA TPYHTOBLHIX BOJ (Bo3Ayxa)
B 30HE HENOJHOIO HAachllleHHA A onpeje-
JeHHA THAPOreoJOrHYecKHX XapaKTepPHCTHK

IpyHTH,  pacnosoxeHHhle Bhlle YPOBHA
I'DYHTOBHIX BOJ

Haceiinesnsie BOAOH TPYHTH, paclnosoXeH-
Aple HMXKE YPOBHS TPYHTOBBLIX BOJ HMH KPOB-
JM HANoOpHOro mJjacra




IPHJIO)KEHHE 2
Pexomendyemoe

METOJ1 HATHETAHMS BOAbl B CKBAYXHHDbI

1. YCNOBUA NPOBEREHUS UCMNBITAHUA |

1.1. Meroa HarHeTanus BOAblI B CKBaXMHBl CJeAyeT NDPHMEHATb LIS Olpejese-
HUS OTHOCUTENbHOW BOAONPOHULAEMOCTH TPYHTOB B MAcCHBe M H3MEHEHHs BOO-
NPOHUIIAEMOCTH TPYHTOB MOJ Bo3JeHcTBHeM (HALTPAUMH BCJAEJCTBHE Hanopa, Co3-
NaBaeMOro BOAOUOATIOPHBIMH COODYXKEHHAMH.

1.2. HarHeranue BOAB cJAEAyeT NPOH3BOJAHTE B BePTHKAJbHbie H HAKJIOHHLIE
CKBaXHHM pnamerpom 50—250 mM Ha ydacTkax (HHTepPBanax), H30JHPOBAHHBIX
TaMIOHAMM HJIH APYTHMH YILIOTHHTE/bHBIMH YCTPOHCTBaMH.

1.3. Meron, HarHerauus BOJbLI B CKBaXKHHB [ OIpefie/ieHHs] OTHOCHTENbHOH
BOMONPOHHLIAEMOCTH HAAJEKHUT BLIIOJNHATH NpPH OJHOH cTynedn Hanopa — 10 uam
100 m. :

1.4. Harneraune ¢ nanopom 10 M HeoOXoAHMO NpPOBOAHTE AJsA OnpelescHHs
YAENbHOTO BOAONOIJIOLIEHAS (¢) — BeJHUHHbl NOIJIONIEHHS BOAR B J/MHH Ha 1 M
ONBITHOrO HHTepBaJja npu Hanope ! M. Ilo BesmuynHe yJenbHOro BOJONOIJIOLICHHSA
cJeAVeT NPOH3BOAUTH OLEHKY (HIbTPAUHOHHOH HM3MEHUHWBOCTH I'DYHTOB B MacCHBe.

Harneranne ¢ mamopom 100 M HaAJeXuT NPOBOAUTL [As OnpelecHHs TpH-
BeJleHHOro pacxofa (Qp) — BeJMUHHB HOTVIOIMEHHS BOLH B J/MHH Ha 1 M ONBITHOrO
uHTepBasia npu Hanope 100 M, BrigepxkauHom B TeuendHe 10 mun. [lo Besanunue Qu
cJelyeT NPOH3BOAMUTh OLEHKY HEO6XOAHMOCTH H YCJOBHH BHITOJHEHHS HWHDBEKUHOH-
HOFO VYIJOTHEHHS TPYHTOB HPH IPOEGKTHPOBAHHH MNPOTHBOQHUJILTPALHOHHLIX 3aBec.

1.5. Harneranue ¢ nHanopom 100 M cJaeayeT NpOBOAHTL B CKBa)KMHAX, INPOXO-
OMMBIX Ha YyuacTKax BepOSITHOTO pacrloJOKEeHHA IPOTHBOQHIbTPALHOHHBIX 3aBec,
HauWHast ¢ IyGUH, HHXKe KOTOPHIX He MOTYT IIPOMCXOAHTb pacCUIHpEHHE TPEIUHH
ol BO3JCHCTBHEM NPHJOMKEHHOTO HAmopa W OPOPLIB HATHETaeMOH BOAbI Ha 3eM-
HYIO NOBEDXHOCTb.

1.6. Harnetanue BOAH AJA ONpefe/IEHHS M3MEHEHHS BOJOINPOHHIAEMOCTH TPYH-
TOB TOJA BO3[deidcTBHeM (UIbTPALMH, CBA33aHHOH C HAMOpOM, CO3AaBaeMbIM BOJO-
NOJAMOPHBIMH COOPYXKEHHAMH, HeO0OXOAHMO BHINCJHATH IIPH TPeX CTYNeHAX Hamopa:

[ —10 w;
IT — MakcHMaJbHEHA HANOpP Ha BOAOHANIODHOM COOPYXKEHHH;
IIT— 10 M.
1.7. BeanunHy Hamopa cJeiyeT OTCUMTHIBATb NPH HATHETAHHH B O06GBOJHEHHLIC
TPYHTBI — OT CTAaTHYECKOTO YPOBHS IOA3eMHEIX BOJ B ONEBITHOM HHTEpBaje, B He-

06BOAHEHHble PPYHTH — OT CepelHHB ONBITHOIO HHTepBaJja. :

1.8. Harneranue ciaelyer npoBOAUTh HUCXOASIIMMH HHTEpBajaMM, T. €, MO Mepe
yray6aedus ckBaXuubl. HarsHeranwe B paHee mpoGypeHHYIO CKBaXXHHY JoNyckKaercs
TOJIbKO B NOPAJKe HCKJNOUEHUs, PH ClelHabHOM OGOCHOBAHUH.

1.9. MuTepBan AAd NpOBeA€HHS HCUbITAHUSA (OTLITHBIA) JoaxeH OHThL MOJ-
HOCTBIO DacnosloXeH B HeOOBOJAHEHHBIX HJH OOBOJHEHHBIX TPYHTaX.

B Hak/oHHBIX CKBa*KHHaX HarHeTaHHe BOJBl B HHTEPBAJBI, NDHMBIKAIOUIHE K
YPOBHIO NIOA3eMHBIX BOJ, He JONYCKaeTcs.

1.10. Jnuna ONBITHEIX HHTEPBAJIOB AOJXKHA OBITh NOCTOSHHOH M paBHa 5 M.



OTcrymyieHHst OT cTaHAapTHOH NJHHBI HHTEPBZJOB JOMNYCKAIOTCH B CHACAYIOLUHX
caydasx: :

NpH HEBO3MOKHOCTH pa3XaTHA TaMNOHA Ha 3afJaHHOH TyOuHe—~JHHY MHTEp-
BaJia AONYCKAeTCsl YMEHBINHTb MJH yBeJuuuth Ha 0,5—1,0 m;

NpH HCHBITAHHAX B NOJYNPOHHUAEMBIX I'DYHTAX C BeJHYMHAMH VYAe/AbHBIX BOLO-
norjomernit mMevee 0,05 JI/MHH — AJHHY HHTepPBada CAEAyeT NpHHHMAaTh 10 M:

Opu Omnpele/eHHH BOJONPOHMUAEMOCTH KOHTAKTHBIX 30H H NDPH HEOOXOLHMOCTH
YTOUHCHHS MNOJIOEHHS M DPa3MepOB 30H, HHTEHCHBHO IOIVIOIIAIOWAX BOAY B Ipe-
AeJax HHTEPBAJOB ¢ GOJBLIMMH BOAONOIOILEHHAMH, — JUIHHY HHTepBaJja [OIycKa-
€TcAd NPUHHMAaTh MeHblie 5 M.

1.11." Boja, npumenseMasi A/ HarHeTaHHsi, He OJUKHA COAEPIKATb B3RCLIEHHBIX
MHHEDAJIbHbIX W OPraHHYeCKHX YaCTHLU;, MHHEDA/JH3alUus BOAB He HOJKHA IIPeBb-
watb 30 r/a; remiepaTypa BOABL He AOJKHA OLITh Oosee ueM Ha 5°C HHe TeMile-
paTtyphl NOA3eMHLIX BOJ HCC/AEAYEeMOIO MaccHBa TPYHTOB,

Ilpn narHerannd BOAB B BOJOHOCHBIE TJIACTBI, HCIOJBb3YeMBIE HJH TNPUTOAHbIE
AJst BOAOCHAOMKeHH:, HeoOXOAHMO HCKJIUHTL BOSMOXKHOCTL HX GHOJOTHYECKOTO H
XHMHUECKOIG 3arps3HeHus.

2. ATINMAPATYPA

2.1. B xommniekre o6opyloBaHHA [/ TNPOBEAEHHS HCMBITAHHA  JOJDKHBL GbLITh:

Hacoc;

TAMIIOH J1J/f H30JALHH ONBITHOTO HHTEpBaJa;

KOJIOHHA HarueTaTeJbHbIX TPyD C OTOJOBKOM;

pacinpe/le/MTeNbHOe  YCTPOHCTBO /A PeryanpoBaHHSA pacxojfa HarHeTaeMoi
BOJHI;

H3MEDHTe/bHEIE NMPUOOPBI HJAX YCTPOACTBA JJA M3MEPEHUst pacXoRa, Hamopa,
YPOBHSI BOXBL. *

2.2. Jlns TpPOHSBOJACTBA HarHeTaHWs BOJAH CJAefyeT NPHMEHATbL Hacoch, ofec-
flleuHBarllae PAaBHOMePHYIO MoAauy BOALI ¢ TpeOyeMbIMH pacXOfaMH H HarmopaMi.

Ilpn MCMOJb30BAHMH TOPIIHEBBLIX HACOCOB CHCTEMA HarHeTaHUsl BOAB JOJLKIA
ObIThb 06OpyAOBaHA KOMIEHCATOPOM [Jisi CIJIaXXHBAHHs NYJbCALHH TOJABAEMON BOJL

2.3. O6opynosanne, TpyGONpOBOAL, NPUGOPH H APYTHE YCTPOHCTBA, NpPUMeHS-
€Mble NpPH HarHeTaHHsAX, HNOJUKHBL OBITb PACCUHTAHBI Ha Hanopw, He MeHee 4eM B
1,5 pasa npesblualoliMe MAaKCHMaJbHble HAMOPHI BOJABI DU MCHBITAHHY,

2.4. OTHOCHTe/IbHASA TOTPEIIHOCTL H3MEPEHHS Y BOLOMEPOB He [OMKHAZ NIPeBbi-
mwark 5% OT ¢axkTHYeCKOro pacxofa BOAB,. Y MaHOMETPOB -—5% OT (akTHYeCKOIo
Hanopa BOJLL

3. NOAFOTOBKA K MCMLITAHHUIO

3.1. IloaroToBKy K HCHLITAHHIO HeoGXOAHMO NPOBOAMTh B CJAeAYIOILEM jo-
pAAKe:

MOHTaX CHCTEMH BOAOCHaOXeHH:,

OYICTKA CKBa’*KWHBI OT ILJaMa;

3aKpenjeHde W HHBEJHDOBAaHUE HYJEBOH TOYKH; -

NpoBeleHHe TPOBEPKM ¥ TAPHPOBKH M3MepHTEJbHOIl annapatypu;

cO60opKa U YCTAHOBKAZ TaMIOHA B CKBAaXKMHY Ha HaMeUYeHHYIO TayGuHy;

3aMep B OOBOJHEHHBIX TPYHTAX BOCCTAHOBHBIUEroCs OO CTATHYECKOrD YPOBHSA
Bolbl B onpobyeMoM HHTEpBaje M B CTBOJE CKBAaXXHHBI Haj TaMIIOHOM;

cOOpKa pacnpejeJHTeNbHOrO YCTPOHCTBA M NPOU3BOACTBO BCeX HeOGXOQHMBIX
COeAMHEHUH (IpH HMCNOJb30BAHHE MepHBIX 0aKOB IIpOBepKa NpPaBWJIbHOCTH HX YcTa-
HOBKN ¥ paloThi KpPaHOB);

npoBejieHHe TNPOOHOTO HarHeTaHusl ¢ 33JaHHBIM JAJf HCOBITAHHA HamopoM BOJM
B8 TeueHde 10—I15 MHH An4 YCTaHOBJEHHS HAJeKHOCTH H30JSIHH ONBITHOTO HHTEp-
Ba/jla B NPOBepKH paboTH HACOCOB H IEPMETHUHOCTH BCeX COeAHHEHHH.

3.2. Ilpn HOArOTOBKE K HCHBITAHHIO C TPeMs CTyNeHAMH Hanopa npoGHoe Har-
HeTaHue BOABI HeoOX0AMMO BHIOJHATE ¢ HanopoM 10 M. HazexHocTb u30aALHH



HHTEpBaJa MNpH Hamope, 3aLaHHOM JAJd BTOPOH CTYIeHH, HaAJeXHT NPOBEpPATh B
X0/l€ HCTBITAHHA.

Ms0/s1010 ONBITHOrO HHTEDBaJa CJaefyeT CUHTAThb BHITOJHEHHOH, ecJH BO Bpe-
MSi TNPOGHOro HarHeTAaHHs [OABEM YPOBHA BOALL HAJ TAMOOHOM HE POHCXORMT
(B HeoOBOJHEHHLIX TPYHTaxX CTBOJ CKBaXMHBI Haj TaMIOHOM OCTAaeTCsi CYXHM) WJIH
cocTaBJsfeT K KOHUY NpPOGHOrO HarHeTaHHs He Gojee 29 OT BeJuuMHB Hanopa B
ONBITHOM HHTEpBade,

3.3. [Ipn BHeyroB/IeTBOPUTENbHOH H3OJAUMH ONLITHOTO HHTEPBAJa TAaMIOH CJe-
ayer nepectaBdTh Ha 0,5—1,0 M BBepX HJM BHH3 [O CTBOJY CKBAXXHHBI H TNOBTO-
pHTb npo6HOe HarHeTaHHe BOJHL

3.4. Ilepeg navasoM wcnHITaHMS HEOOGXOAMMO 3aANOJNHHTD JKYPHAJ HCIHITAHHA
(ripusoxenne 5.4).

4. NPOBEAEHME UCHLITAHMA

4.1. Ilpn npoBeAeHHH HCOBLITAHHA HAAJEXKHT BBINOJHHTL CJAEAYIOUIHE ONepalHm:

CO3/aHHe B ONBITHOM HHTepBaJe 3alaHHOTO Hanopa W NOANEpXKaHHe ero
NCCTOAHHBIM B TCYEHME BCErO HCIOLITAHUA {CTYileHd) ¢ (dHKcauMeHd Hayajad HCNBITA-
HHA B XKYpHaJe;

3aMepnl (4epe3 KaxAawle 5 uau 10 MuH) o6beMa BOJABI, NMOCTYNAKOUIEr0 B OfBIT-
HBLIf HMHTEpBAJ, H KOHTPOJb 33 NOCTOSHCTBOM HAmnopa, a NpH HarHeTaHnu BoAbl (e3
H30LITOYHOrO /AaBJeHHS HaX YCTbeM CKBaXXWHBl — AHHAMHUYECKOIO YPOBH B OMNBIT-
HOM HHTEpBaJje;

KOHTPOJIb 334 HaAEXHOCTbIO H30JAUHH ONBITHOTO HHTEepBaja TNYyTeM 3aMepa
YPOBHST BOALI B CTBOJe CKBAaXXKWHBI Haj TaMMOHOM B Hauyaje, cepellHHE M KOHHUE
HCTIbITaHusd (CTYNEHH Hamopa),

KOHTPOJb 3a paBoTOf H3MepHTe/JbHOH anmapaTypbl H BeleHHe XKYypHaJa.

4.2, 3amMepsl YpPOBHA BOAB HeOOXOAHMO INPOH3BOJHTb C TOUYHOCTBIO: *+1 cM
upH ray6ude ypoBHA A0 10M # £0,1% or ray0ubl H3MepeHHa npu rayGuHe ypOBHS
Gosee 10 M.

4.3. HcnbiTaHue NpH 3aJaHHOM Hamope BOJAbl CJAeAYET BBHIMOJHATH HENPEPHIBHO.
B HcnbiTaHWAX ¢ TpeMsa CTyNeHAMH Hanopa nepepHBHl JAJs nepexofa OT OAHOM
CTYIIEHH Hanopa K APYroH HOJNAKHLL GLITh CBeNEHbl 10 MHHHMYyMA.

4.4. Harueranus Boabl ¢ HanopoM 10 M # c TpeMs cTyneHsiMH Hamnopa (n. 1.7)
HeoOXOAKMMO NPOBOAHTL A0 IIOJYyYeHHA YCTAHOBHBLUETOCH pacxojda INpH ZLaHHOH Be-
JAHunHe Hanopa. PacXod BOABI CelyeT CUHTATh YCTAHOBHBIIHMCS, eCJH NPH RaHHOM
NOCTOAIHHOM HAINOpe ero BeJHYHHA NpaKTHUYeCKH He MeHseTcs B TeueHHe | u npH
HarHeTaHuu B (QHJIbTPAUHOHHO HeyCTOHYMBBEIe TPYHTH H B TeyeHue 30 MHH BO Bcex
OCTaJbHHX CJAyYasfiX.

4.5. IIpomoMmKHTENbHOCTD HArHeTaHus BoAb ¢ Hamopom 100 M chaexyer npH-
HuMarth 10 MUH. 3a pacueTHylw BeJHUHHY pacxoAa cJelyeT UPHHHMATL CpeAHH#A
pacxol 3a 3TC BpeMs.

Ecau wanop Boan 100 M He MoxeT GbITb HOCTHTHYT, TO HArHeTaHue JIONy-
cKaeTcst NPOBOJAMTL TpU MeHbIieM Hanope, Ho He MeHee 50 M. Beamuuny pacxoga
BOABl B 3TOM cJjyyae 1npH Hanope 100 M caeayer onpefensiTb NyTeM JHHEHHOH
SKCTPANOJAUNH BeJHYMHH pacxolla NpH Hanope, JOCTHIHYTOM IpH HCNBITaHHH.

4.6. Ilpy npuMeHeHHH TaMNOHOB, KOHCTPYKIHS KOTODHIX He MO3BOJIAET 3aMepAThb
Hanop HarHetTaeMOW BOAL HENOCDPEACTBEHHO B ONLITHOM HHTepBajde, B DaCUETHYIO
BeJHYHHY Hanopa HeoOXoJAMMO BBOZMTbL NONPABKY Ha IOTepH Harnopa B KOJOHHe
HargeTaTe/bHBIX Tpy0, ecJaH BeJUUMHA 3ITHX NOTEpb, ONpefieleHHAas TApHPOBKOH,
coctaBJasier 6osee 5Y OT BenHYHHL HAanopa, 3aJaHHOTO MPH HCNHTAHHY,

47. g CcBOEBPEMEHHOTO KOHTDOJS 33 XONOM HATHETAHWS BOABI W YCTAHOB-
JEHHSl ero NpOIOKHTENBHOCTH B Tpollecce HCnbITaHu# ¢ HamopoM 10 M M Tpems
CTYNEHSIMH Hanopa Heo0XOOHMO CTPOHTbL TpadHKH H3IMEHeHHs pacxona (Q) u Hua-
nopa (H) so spemenu () —[Qu=f(f)] u [H=}()).

2 3ax. 1476



ITPHJIO)KEHHE 3
Pexomendyemoe

{..ETOJ} M3MEPEHMS PACXOMA BOJb B CKBAYMHE
(PACXOZLOMETPHS)

1. YCNOBMA TMPOBEREHWSA MCNLITARMY

L1, CkBamu#nl MO NDPOBENEHHS HCHBITAHHA  clIeiyeT BLIGHPAaTh M3 YHoaa
NpOHAEHHBIX C YYeTOM TeOJIOTHYECKHX H TFHAPOTeOJOTHUeCKHX YCJIOBHI.

1.2, CkBaxunbl, BLIOpaHHble [/ TNPOBeAeHHA MCOBITAHHI, [JOJXKHLI OTBEYATb
CACJYIOLIHM TpeGoBaHHAM:

Juamerp RosxeH OniTb He MeHee 38 Mum;

LOJIKHBI BCKPBIBATH MOJHOCTBIO HeOJHOPOJHBIE BOJOHOCHBIE I'OPU30HTHI;

CTEHKH HX JOJIKHB ObITh YCTOMYMBLI M OUYHILEHH OT LiaMa M TJHHHHCTOTO pac-
TBOpA.

[IpoBencnue HcnBITaRHS B HeYCTONUHBHEIX TPYHTAX C YCTAHOBKOH B HuX &HJb-
Tpa HONYCKaeTcst TOJbKO MOC/Ae NPeiBapHTEJbHOTO HX HCCAeJOBAHHS TIeodU3UUeCKH-
MM MeTOMAMH (raMMa-KapoTaxK, 3/eKTPOKapoTaXK, pe3HCTHBHMETDPHS, KaBepHOMeT-
pus).

B cKkBaXHHAX, HENOJHOCTHLIO BCKPLIBAIOIIHX HCCJIeLYEMBIll INJIACT, HCHBITAHS
cJeyeT NPOBOAHTb TOJABKO JMJsA BLIABJICHHSA MeCcT BOJONPHTOKA (BOAONONOLISHHS)
IIOA3eMHBIX BOJA ¥ onpeneseHus ux Aebura.

2. ATINTAPATYPA

2.1. B xoMmmaekte o00pynoBaHHS [JS INPOBeJCHHA HCIBITAHAS MAOJKHHL GbiTh:

YCTPOACTBO AJsS CIYCKa pacXofoMcpa B CKBaXXKHHY IPH OTCYTCTBHH KapOTaXKHOMH
CTAHUHH; .

YCTPOACTBO AJSl OTKAYKH MJH HaJauBa BOLH,

CKBAXKMHHHH pacXOJoMep ¢ Ha3eMHLHIM H3MepPHTEJbHBIM MNYJbTOM;

ypOBHEMep;

KaBepHoMep-npodunemep;

nakepHas Hacalka.

2.2, Annaparypa, HpuMeHsiemMasi AJS MCOBITAHWE, HOJXKHA YHAOBJETBOPATb CJe-
AYIOLIHM OCHOBHBHIM TPEOOBaHHIIM:

MOpOr 4YBCTBHTENBHOCTH pacxojoMepa — He Gogee 0,005 afc;

NHana3soH H3MepsieMbIX pacxojoB (uepes BoXoKaHaJ npH6opa) — 0,005—1,0 na/c;

NOTPEIHOCTb HM3MEPeHHsl pacxoja noToka uepes npubop — He Gonee 2.5%;

TIOTPENIHOCTb HM3MepeHHs! YPOBHA mTpH riaybuHe H3mepeHHs o 10 M — He GoJjee
41 cm;

NOrpelIHocTh Npu ITyOHHe H3MmepeHus 6Goaee 10 M —He Goaee 0,1% or ray-
6HHH H3MEpEeHNS.

3. NOATOTOBKA K MCNBITAHMIO

3.1. TloAroToBKY K HCHOBLITAHHIO HeoOXOAHUMO MPOBOAHTH B CJAEXYIOILEM IOPAAKE:

npoBepKa KOMMJIEKTHOCTH 060DYNOBaHHS;

MOHTa)X YCTpoficTBa JJS1 OTKaukH MJH HaluBa BOAb B CKBAaXHHY,

npokauxa (npefBapHTeNbHASA) CKBAaXKHHB C TOCICAYIOIIHM BOCCTAHOBJACHHEM
YPOBHSI 0 CTATHYECKOIO;



MONTAXX CXEeMH N3MepCHNN;

H3MepeHHe KaBepHOMeTPOM-IPOQHJIEMEPOM HCTHHHO1O JAKaMeTpPa CKBaXHHHW HO
BCEMY HccJedyeMoMy HHTepBaay (M 1:1) ® oAHOBpeMeHHOe YTOuYHeHHe (paKTHHec-
KOro 3a00s CKBa>KHHBI;

YCTAHOBKA [OWCKOBOTO 1uara (¢ yueroM KAaBEpPHOTpPAMMH) HaOMOJCHHH pacxo-
LOMEpOM.

3.2, Tlepen Hava/J oM HCOHTAaHEA CJAeAYeT 3aNOJHHTh XYPHAJ HCnuTanuf (7pwu-
NoxeHHe 5.5).

4. MNPOBEAEHUE UCNbLITAHMSA

4.1. Ilpn npoBeleHHH HCNHITAHHA CAeAyeT BHIOJHHTb CJHEAYIOU{HE OHnepaltH:

3aMep YCTAHOBHBLIErocs YPOBHS BOJLI,

HaJMB HJIH OTKA4Ka BOJAK H3 CKBAaXHH,

COYCK pacxoizoMmepa R0 3a60s CKBAaXKHMHBI C MOCJAeLOBAaTeJbHOH YCTAHOBKOH IpH-
6opa B 3ajlaHHBIX TOYKaXx;

3aMepnl PAcXOMOB BOJBL {[IpH CnycKe pacxofomepa);

3aMeEpPH YPOBHS BOJAH ONHOBPEMEHHO C 3aMePOM pacxofa;

onpefesieHNe HaNpaBJeHHT TOTOKA BOAH (BBepX-—BHM3) OJHOBDEMEHHO C 3aMe-
poM pacxoja;

KOHTPOJIb B TpoIlecce NPOBeJeHHS HCIHTAHHSA 3a paboToff H3MEpHTEJLHO anna-
paTypel U BeleHHe XKYpHaJa HCIHTAHHA,

4.2, Ucnuitanue HeoOXOAHMO BLINOMHATh cHayand B HeBO3OY:KIAEHHOH CKBaXH-
He, a 3aTeM B CKBaXKHHe, B030yXK/jlaeMOH C MOMOUIBIO OTKAa4YKH HJH LaJdBa C [I0-
CTOAHHBIM PACXOMOM Ha YCThe.

43. Mamepenus pacxofa BOAB HeOOXOLUMO BHINOJHATL AHCKPETHO, ¢ Larom
usmepenunit 0,2; 0,5, 1,0; 2,0; 5,0 u 10,0 M, ofecrneuuBaioliuM BO3MOXHOCTL uU3Mepe-
HUA pacXola BOABI TIPOTHB KaXAOT0 BOILOHOCHOTO TOPH30HTA (30HB) He MeHee uUeM
B Tpex TOYKaXx.

4.4. IlpoAOaKHATENBHOCTL OJHOTO H3MepeHHs JAo/KHA o0ecneydTb TOYHOCTD H3-
MepeHUST pacxoda BoAbl yepe3 ceyenHe ckBaxuub 109%.

4.5. IlpuGop He caeiyer pacnoJgaraTb IPOTHB NYGOKHX KaBepH.

4.6. Touky 3amucH pacXofa BOABL CJELYeT OTHOCHTb K CepeiHHe CKBAXKHHHOTO
ppudopa.

47. I'padux BoAb (pacxojorpaMmy) B Bo3OYMICHHOH CKBaKuHe CcjAeAyeT
PETHCTPHUPOBATh Ha CTaJHM KBasSHCTANHOHApPHOro pexnuma (QUALTPAUHH.

4.8. IlpunuMaemas 4yacToTa 3aMepOB YPOBHA BOALI NpH BO30YKAEHHH CKBaXH-
Hbl JOJKHA obecneunTb HAajJeXHOe BLIJeJeHHEe TNPSAMOJHHEHHOrO ydacTKa Ha rpadiu-
K€ 3aBHCHMOCTH NOHH’KeHHs (IIOBBIIIeHHSI) YPOBHS BOIBI OT Jorapudma BpeMeHH.

4.9. B npenenax HHTEePBaJOB ¢ PEe3KHMH H3MeHeHHAMH pacxoja, He CBJ3aHHLIX
¢ H3MEHEeHHEM AHAMEeTDPa CKBaMKHHEIL, CJelyeT UPOBOAMUTH [AeTAabHbIC UIMEpEeHHd, ruar
H3MepeHHH npH 3ToM BhIOupaercs B npefenax ot 0,1 no 1,0 M B 3aBuUCHMOCTH OT
MOIHOCTH QUALTPYOMHUX 30H, HeoOXOZWMOM TOYHOCTH TpPAHWI OTOMBKM H CTENEHU
pacuneHeHHs 30Hb MO QUALTPYIOWIHM CBOHCTBaM.

4.10. B mnpouecce HcobTaHHA HeoOXOANMO NPOBOAHTL KOHTPOJLHBIE H3MepeHHUS,
YHCJAO0 KOTOPHIX JOJXKHO ObiTh He MeHee 109 oT BceX BHIIIOJIHEHHBIX H3MeDEHHH.
ToukH KOHTDOJIBHBIX 3aMEDPOB CJelyeT BbIGHpaTb paBHOMEPHO MO CTBOJY CKBaXKHHBI
(B mpeadejax BOAOYNOPRBIX YYACTKOB) M B Y/[aJeHHH OT MECT DEe3KOro H3MeHeHHs
avaMerpa ckKBaxXuH. [lo pesynbTataM KOHTPOJBHBIX H3MEPEHHN CJELYET BBIYHCIYTB
NOrPeIHOCTS H3MEpeRusd, KoTopas ROMKHAa OwTh He Gonee 2,5%.

4.11. Onst cBOeBpPeMeHHOTrO KOHTPOJA 3a XOJAOM HCIBITAHHS M TeKymied HHTEp-

NpeTanuy pe3yJbTaTOB CJeAYeT CTPOHTb IpadMK 3aBUCHMOCTH OT TIOHHXKEHUS YPOB-
HS BORBI OT JioTapudMa BpeMeHH.

i



IIPHJIO)KEHHE 4
Pexomendyenmoe

METO[, HATHETAHMS BO31YXA B CKBAXMHbI
1. YCNOBUA NPOBEAEHUA UCTILITAHMUA

1.1. MicnbitaHMe MeTOJOM HarHeTaHHst BO3AYXa CJeAYeT IPOM3BOLHTE [0 TeX-
HOJIOTHYECKOH cXeMme: :

KYCTOBOH — B CJOXHBIX THADOTEOJOrHYeCKHX YCJAOBHAX; AJS OTBETCTBEHHBIX
00DbeKTOB 1pH HEQOXOAHMOCTH NOJYYeHHA JaHHBIX BHICOKOH TOYHOCTH;

ONMHOYHOH — B NPOCTHIX THAPOTEOJIOTHYECKHX YCJIOBHAX; Ha DAHHHX CTajusx
H3bICKAHHA.

1.2. MecTonosioKeHHe NYHKTOB MCIBITAHMH, KOJHYECTBO HArHeTaHull, pacmoJo-
XKende HalJa0JaTeabHBIX CKBAXKHH (Nbe30METPOB) H HHTEPBAJBI CKBAXHH [AJd HC-
NBITAHHH HaJJEeXHT ONpeAesaTh 1IPOEKTOM NPOH3BOIACTBa pabor.

1.3. Tlpn xycToBoil cXeMe HCOBITAaHHS HaGMIOAATe/bHEIE Nbe3OMETpHl Heofxo-
AHMO pACMOJiaraTh Ha DACCTOSIHMH OT LEHTPaJbHON CKBaXHHBEL:

nepBbll Nbe30MeTp -— He MeHee 1,0 M;

nocaeAdHl nbesoMerp — He Gonee 8,0 m.

t.4. Harderanne Bosiyxa JAnaa onpefejieHHs NPOHHUAEMOCTH TpPYHTa CJeAyeT
OpPOBOAHTb € TOCTORHHOH BeJHYHHOH pacxola HJIH ¢ NOCTOAHHOH BEJMYHHOH HOaB-
JIEHHsl, B 3aBHCHMOCTH OT IIPHHSATOH PacyeTHOH CXeMBI.

1.5. Harneranue Bo3ayxa HeoOXOAHMO NpPOBOAHTb B INYCKOBOH HHTepBa] CKBa-
JKHMHBLI, H30JHPOBAHHLIH CBePXY M CHH3Y OT OCTAJbHOH Y4acTH CTBOJA YMJIOTHHTENb-
HBIMH ycTpolicTBaMu. JIMHHY NYCKOBLIX HMHTEpPBAaJOB cJeAyeT NPHHUMATL B 34BHCH-
MOCTH OT pacueTHOH CXeMbl C YY€TOM JIHTOJIOTHYECKOTO COCTaBa TPYHTOB, HX
$UALTPALNOHHON OAHOPOAHOCTH ¥ MOUIHOCTH OTAENBHBEIX MNPOCIQOEB, HO He MeHee
I M,

1.6 YnJOoTHUTENbHEIE YCTPOHCTBA HAaAJEKHT YCTAHABJAHBATH:

N0 KYCTOBOI CXeMe HCNBITAHHA — OT KpPOBJAH [acta A0 BepXa pabodHXx HacTeH
LeHTpaAbHOH M HabiiofaTes]bHOH CKBaXKHUH, OT NOAOWIBH mJjacra 0 HH3a palboumx
yacTell LeHTPaJbHOH M HabJloAaTes bHOH CKBAXKUH;

10 OAMHOYHQH CXeMe CBepXYy H CHH3Y HCIOLITHIBAEMOrO HHTepBaJja — AJHHOH He
MeHee 3 M.

[lpu rayGuHe pacnoJoKeHHs HCCJACAYeMOTo cJos TPYHTa MeHee 3 M OT 3eM-
HOH NOBEPXHOCTH, AJMHY YIVIOTHHTEJNbHOTO YCTpOHCTBA (CBepPXy) clAeAyeT NpHHH-
MaTh PaBHOH pAacCTOSIHMIO OT 3eMHON NOBepXHOCTH A0 Bepxa palouux dactefi nyc-
KOBOro HHTepBaJja # HabaojaTeJbHblX Nbe30METPOB.

[lpu pacrnosioxkeHnn B ONHOR HAGOfaTeNbHOH CKBaXKHHe HECKOJBKHX SPYCHBIX
IbE3OMETPOB AJMHY VIJIOTHHTEJLHOTO  YCTPOHCTBA MEXAY HHMH CJASAYET NPHHH-
MaTh He MeHee | M.

1.7. CkBaxuHB IJs [POBENEHU  HCILITAHHA HaLJIeXKHT OypHTL cnocolaMH,
HOKJOUAIOUHMH PAHHH3AUHI0O H KouabMatalnio cteHox. Cnocobrl G6ypeHus ¢ NpOMBIB-
KO BOAOH MAOIYCKAaWTCA TOJBKO B Hepa3MblBaeMBIX cKaabHBIX rpyHTax. B mnecua-
HHIX 1 TJIHHHCTBIX TPYHTaX QJS YCTPaHCHHA HapyUIeHHH CTBOJA CKBAaXXHHH BCAel-
cTBHH OypeHHsd, Haa/exuT pa30ypuBaThb CKBAXKHMHY pacHIMpHTENEM C LEeAbi0 yaa-
JeHHs YIJOTHEHHOTO CJOS FPYHTa TOJUIMHOA He MeHee !/ AnaMerpa CKBaXKWHHL

JluameTp CKBaXKHHEI AJsi HAarHeTaHHUs BO3AyXa AOJXKeH OLITh:

B IpYHTaX, He TpebyromuX pa3CypHBaHHS pacCIIHPHTENAMH, — He MeHee 91 wmm;

B FpYHTaX, pa36ypuBaeMeIX pacliupHTensiMH, — He Oosee 150 mm.



1.8. Llempa.rmnasx ¥ HalnioparenbHole CKBAXHHE  AO/MKHD OLITh OfecrneyeHn
HajeXHOH H3oJAuHeH OT aTMOCGepHLIX OCaJKOB.

1.9. Ilpn coBMellleHHH NpOBedeHHS Pa3AHYHEIX BHAOB TIONEBHX paGoT B OXHOM
CKBa)XHHe (NpecCHOMeTpHH, HCKHMeTPHS, HATHETAHHe MJH HaJHB BOAW H AD.)
HarieTaHHe BO3AYyXa cJeldyeT NPOBOAHTL B NEPBYIO ouepensr. B rpyHrax co caabuMH
CTPYKTYPHBIMH CB#3AMHM NPH HCOBITAHHAX 10 30HAM He AONYCKAeTCH pasMellath
NYCKOBOH HHTEpPBaJ HArHETAHHA HA YYacTKax CTBOJA CKBAXKHHEL B Npejlesiax HHTep-
BaJjia PACNOJOMXEHHS YNJIOTHHTEJbHBIX YCTPOHCTB AJSl NpeAbIAYLIEro OIlbITa.

2. ATINAPATYPA

2.1. B komnaeKkre o00pyZLOBaHUS ANA NPOBeAeHHS HCNBITAHUA NOJIKHBL OblThb:

HCTOYHHK C}KaToro BO3AYXa;

ycTpofictTBa AASL HarHeTaHHSA, paclipefieleHHS CXKAaToro BO3JyXa H peryJaupoBa-
BEHA €r0 PACXOAa ¥ AAaBJEHHSH;

ycTpoficTBa Al H3MepeHHsl DAacXofa, AABJECHHA H TeMIOepaTypel CXKaToro BO3-
Ayxa;

YIJIOTHHTeNbHOE YCTPONCTBO IJS H30JANMH NMYCKOBOTO HHTEPBajga LEHTpanbHOM
CKBaxKHHHl M Nbe3oMeTpa HaOJI0AaTeJbHOH CKBaXKHHEI,

YCTPOHCTBO AAS aBTOMATHUYECKOTO 3amopa cXKaToro BO3AYXa B NYCKOBOM HHTep-
BaJie ONBLITHOH CKBAMHHBI,

YCTPOACTBO A48 ‘KOHTPOJAS TrepMeTH3dlUdH HarHeTaTeJbHOH H H3MEpHTEJbHAEIX
mMarucrpaJen.

2.2. CxeMa ycTaHOBKH HJs HarHeTaHHf BO34YyXa B CKBaXKHHY JOJXKHa oGecrne-
YHBATb H3MepeHHe CJACAYIOIHX NapaMeTpoB:

pacxofia CXKaTOro BO3AYXa, HarHETaeMOro B CKBAaXKUHY,

AaBJeHHA CXAaTOr0 BO3AYXAa B CHCTEMEe H3MEpeHHs pacXo/la B NMYCKOBOM HHTep-
BaJle H B palOYyHX 9acTAX [bE30MeTPOB;

TeMIlepaTyphl C€XKaTOro BO3AYXa B INYCKOBOM HMHTepBaje M B CHCTEME H3Mepe-
HHUS PacXonoB.

2.3. UsmeprTenpinle ycrpofictBa n npubopsl Hoaxubl ofecneynBaTb TOTpELl-
HOCTh 3amepa He GoJjee:

NpH H3MepeHHH pacxoia-—3%;

TIpH H3MepeHHH I.LaBJIeHPIﬂ—Q 5% (mas papnenufi B auanasone 0-—0,10 xrc/cm?)
u 1% (ans paenenuir Gonee 0,10 krc/em?);

TpY U3MepeHuH Temneparypsl — 0,1°C.

2.4. YnjoTHHTENbHBIE VeTpoficTBA JJA M30JSLHH HHTEPBANOB B (EHTPANBHON
CKBa)XHHe H Ha6yiofaTeJbHOM Ibe3oMeTpe (IyCKOBOH HHTepBas H pabouas uacth
IILe3OMeTpa) HOMXKHu obecneuynBaTh HaJeXKHYI0 H30JANHIO HHTEPBAJ0B MNPH YCHAHAX
nDpUKATHA TNOBEPXHOCTH 3THX YCTPOMCTB K rpyHTY He Gosee 4,5 Kr¢/cm?, npu mak-
CHMaJbHOM IaBJIEHHH HarHetaHms 1,5 xrc/em2

2.5. YujoTHUTEeNbHHE YCTpOHCTBA  AOMAXKHH ofecnequBath cOOpKY HHTEpBasa
YIVIOTHEHHA HeoOGXOAMMON AJIHHBI B COOTBETCTBHH ¢ 1. 1.6,

Ilpy nmpuMeHeHMH NHeBMATHYECKHX TAMIOHOB € 3JACTHYHBLIMM O00JOUKAMH, IJIH-
Ha KaxJI0H CeKUMH JAoJKHa OHITh He MeHee | M, a8 HX KOHCTPYKLHUSA JOJIKHA
ofecneynBatk cOOPKY HHTepBaJja YIJIOTHeHHA HeoOxoaumol amuubl (n. 1.6).

2.6. Cnyck yDJAOTHHTEAbHLIX YCTPOACTB M ROAAYYy BO3AyXa B MYCKOBOM HHTEp-
BAJ CKBAaXKHHBI CJASAYeT MNPOH3BOJAUTHL C MNOMOIUBI TPYO (3aMKOBoro, MydToBOre
MJIH HUONIEJbHOTO COeAMHEHHs), BHYTDPeHHEee NpPOXOJHOE CcedeHHe KOTOPBIX HOJKHO
6bITh He MeHee 200 MM2

Coennlenusa iarHeTaTebHBIX TPYO MexAy coB0f M ¢ YNJOTHHTENBLHLIMH YCT-
poOHCTBAMH, a TaKxKe COBJAWHEHHA TNOCIeNHHX NLOJAXKHB ofecrneylBaTe cBOCOAHHMA
npoxon (cnyck) JaTuHKa YCTpPOHCTBA [AJNA H3MEPEHHA TeMuepaTypnl BO3AyXa B
IYyCKOBOM HHTepBaJje UEHTPA/bHOH CKBAXKHHBI.



2.7. CKBaXXHOCTb COCAMHETEJbHHX (HALTPOB, YCTAHABAHBAEMBIX MEXJY YMJIOT-
HUTEJbHRMH YCTPOACTBAMH (NPH NDUMEHEHHH ABOHHHIX YIJIOTHHTEJIbHHX YCTPOHCTB),
JoJXxHa OHTb He MEeHee:

JUISt IYCKOBHX HHTEPBAJIOB LUEHTPaJbHBIX CKBaXuH — 5%;

OJs HabuaogaTeabHBX cKBaxuH — 19%.

2.8. [Ipn npeMeHeHHH COEJHHMTEJbHLIX (QHJILTPOB HdATUMK JaBJEHHS CJcayer
YCTaHaBJHBATL HAa HADYXKHOH NOBEPXHOCTH COeNHHHTEJBHOIo (QHJbTpA.

2.9. Ilpn npuEMeHeHHH B KauecTBe YINJIOTHHTE/JBLHBIX YCTPOHCTB INHEBMAaTHYECKHX
TAaMIIOHOB JAaBJICHHE pa3xkKaTHA ROCJAeIHHX HeoOXOAUMO ONpefensTb Ha TapHPOBOU-
HOM CTeHJeE.

Jlasg Tekyllero KOHTPOJA  [JaBJIEHHS pas3mxaTusg TMHEBMATHYECKHX TaMIIOHOB
MaruacTpasn MOMMKHBL OblTh NOJAKJIOYEHHl K COOTBETCTBYICIUHM H3MEpHTENaM JasJe-
HHS.

3. NOATOTOBKA K MCILITAHHUIO

3.1. TIoAroTOBKY K HCNHITAHKIO HEOOXOJHMO HNPOBOJHTbL B CJEAYIOIEM HOPSAKE:

OUNCTKA CKBaXKHH OT IlIJama, yTOYHeHHe TIVYOMHH LEHTPaJ/ibHOH CKBAXKHHBL H
Ha0J/IIO/laTENbHBIX Tbe30METPOB M onpellesieHHe TJVIYOHH paciioioXKeHHs 11YCKOBOTO
HHTEpBaJa CKBAaXKHH, padouuX yacTedl MNbE3OMETPOB H KOJOHHM TPY6G JUIA cnycka
H YCTaHOBKHM YIJIOTHSIOU(HX YCTPOHCTB;

IPOBEPKA M MOATOTOBKA H3MEPHTEJbHOH annapaTypbl;

c6OpKa YINIOTHSAIOUWIHX YCTPOHCTB, COEJHHHTE/bHLIX (QHJILTPOB, H3MEPHTENbHLIX
MarhcTpaJjell  BX CHYCK B CKBaXHHY Ha 3aJlaHHYIO IiIyGHHY,

NOAKJANOUeHHe  paclpele/HTe/bHO-PeryAHPYIOIero YCTPOHCTBA K = UCTOUHHKY
CXKATOrO BO3AYXA;

pasxKaThe YIJIOTHSIOMHUX YCTPOHCTB; .

NpOBepKd TepPMETHYHOCTH HArHeTaTe/bHOH H HM3MEPUTENBHOH MAarucTpalei,

KOPPEKTHPOBKA «HYJ/A» NDHOOPOB AJs H3MepeHHs JIaBJICHHS,

NpoBeAEHHe KOHTPOJBHLIX HaOJIOJeHHH 3a H3MEHEHHEM TEMIepaTyphl, CHHKe-
fHeM JaBjeHHS B HHTepBaJjax LEHTPAJbHOH CKBAaKHHbI H HAOJMIOMATCJLHBIX Ibe30-
MeTpax Ao aTMocdepHoro.

3.2. ITepeg Haua/JO0M HCOBITAHHS HEOOXOMHMO  3aNOJHHTB XKYPHAJ HCOBITAHHA
(npuaoxeHHe 5.6).

4. NPOBEREHUE MUCINLITAHHWSA

4.1. Tlpu npoBefeHHH HCMBITAHUA CJAEGAYET BHINOJHHTH CJAedYIOIHE OCHOBHBIE
onepalyy:

BKJIOUEHHE HaTHeTaTeJbHOT0 O060pYyNOoBaHHS H INPOM3BOJACTBO HarHETaHHUH BO3-
AyXa ¢ (HUKcalleHd Hayasna HCOBITAHHS B XKYpHane;

3aMephl Pacxolla, AAaBJeHHd, TeMIepaTypbl BO3AyXa (HarHeTaeMoro);

KOHTPOJb B Npoliecce NPOBECHHS HCObITAHHS PAa3kKATHS YIVIOTHAIOMMX YCT-
poficTB, paGoOThl H3MEPHTENLHON aNmapaTypH; .

BeleHHe XypHaJa ¢ (Qukcauuefi B HeM H3MEHEHHH NPHPOAHBIX YCJOBHH, BJIMf-
IOIEX Ha XOJA NpOBeleHHs HCNEITauHil (aTMoc(epHOe NaBJICHHE, TeMnepaTypa BO3-
ayxa, OCaiKkH H T. 1.); ‘

NpeKkpalieHde HarHeTaHHS;

NMpOH3BOACTBO HAGJIOJEHHH Tnoc/ie IIpeKpalleBHsl HCIBITAHAA 3a CHHXXEHHEM
(BocCTaHOBJEHHEM) JaBJieHHS B LEHTPAJbHOH CKBAaXKHHE H HafmonaTeNbHBIX Mbe30-
MeTpax.

4.2, VcnpiTaHMe HAAJEXKHT NPOBOAHTh He MeHee UeM INpH TPeX CTYNeHsX pac-
XOld KJM NaBJEHHS BO3AYXa H B 3TOM cJyyae HeOOXOAMMO NPHHAMATL Chaedyiollue
CTYNEHH JaBJIeHHA:

I—0,3 grcfem?;

I — 0,6 xrcfem?;

IIT — 0,9 xrc/em2.



JanncHeliliee yBeaMueHMe [AaBJEHHS BO3JAyXa cjaelyer .OCYILECTBAATH CTYNEHAMM
ro 0,3 krc/cn? 1o MakcumaJabHOro — 1,0 Kre/cm2

B HeycToR4uBHIX rpyHTax HJH IPH PacXxofax BO3AYXa, IPeBHUIAIOIHX Npelebl
H3MepeHHs npubopa, AABAEHHE BO3JYyXa Ha KaXAOH CTYINEeHH CJAeLYyeT YMeHbLIHTb
8 10 pas.

4.3. McnpbTadusa ciaeAyer NPOBOAHTL A0 cralu/MsaliyH PacXoja HMJAH [aBJICHHA
BO3AYXa Ha KaxKIOH CTYNEHH NpH BpeMeHd crabuiu3aunun He MesHee 30 MuH.

Crabuiusauuio pacxoja HJH JaBJeHHH BO3AYXd CJAeAYET CUHTATh HNOCTUTHYTOH,
eCJH HX H3MEHEHHs B Ipolecce HCOBITAHHA He MApeBHICAT 1Y% oT H3MepsieMOH BeJM-
YHHBHIL.

4.4, TlpofoKUTEIbHOCTD HCIBITAHMA N0 KYCTOBOH H OJAHHOYHOH cXemaM cJe-
AVET ONpejeaTb UHCJOM CTYIeHeH HCOBLITZHHS W ero AJHUTENbHOCTBIO Ha KaXKJoH
ctyneH. [IpOAOMKHUTENBHOCTL HCOBITAHUS N0 KYCTOBOH cXeMe JoJXKHA ObiThb He
MeHee 8 4, 1O ONMNOYHOH — He MeHee | y, _

4.5. YacToTy H3MepeHHH pacxOJa H jaBjeHus BO3jyXa B TNpOLecce HCIBLITaHUsA
§€06X0lMMO OTpeNe/iATb, MCXOAS H3 NPOJO/KHTENbHOCTH  HCHBHITAHHA M YCJOBHsA
NOCTPOEHHSI BpEMeHHBIX Tpa(uKOB MNpOC/EHHBAHHUA I[IOBLILICHHA J4BJAEHUS BO3AyXa
{(npu Q=const) u pacxoma Bosayxa {(npH p=const). Mamepesns pacxosa Bosayxa
caeAyeT NPOU3BOAUTDL B Te K€ CPOKH, YTO H 3aMmephl NaBJCHHA.

4.6. HaGawnennda B npolecce HCNBITAHHA 3a JABJEHHEM, pPacXoJOM M TeMmmepa-
TYpoH Bo3AyXa HAAJEKHUT OCYULECTBJATb B TaKOW MNOCJAe0oBaTe/bHOCTH (JAA UeH-
TPAIBHOH CKBAXHHBI H HaG/moAaTesbHbIX Tbe30MeTpOoB), 4ToOH IPOMEKYTKH MeXAy
3aMepaMi [0 OAHUM ¥ TeM ke npubopaM OBAM PaBHEL

47. Haomonenus 3a cHMXKeHHeM (BOCCTAHOBJIEHHEM) JaBNeHHH BO3AYyXa B Oyc-
KOBOM HHTepBa/e [EHTPAJbHON CKBaXXHHBHI M B NbE30OMETPaxX IIOCAe OKOHYAHHSA
HCNIBITAHHS CJEJYeT NPOBOAMTH C YacTOTOH, OOeCNeydBaWUICH UPeACTaBUTE/AbHBIH
rpaguK 11poC/eKHBAHHS CHHIKEHHS] JaBJeHus.

4.8. JINKBARAIHIO CKBaXXHH HeOOXOAHMO OCYLIeCTBJATb HOCJe MOJAeBOH obpa-
OOTKHM Pe3YJbTATOB HCIBITAHHA W NPOBEPKH BCEX NOJYUEHHBIX JAHHBIX.

49. Iag cBOeBpeMeHHOTO KOHTpPOJs XOAa HalHeTAHHA U TeKyUled HHTepape-
Tal}lK €70 pesyJbTaToB HAIJMEXKHT CTPOHTH Tpaduku:

A3MeHeHHs JaBJeHUS BO3[AYyXa BO BPCMEHH B IEGHTPaAbHOH CKBa)KHHE H Tbe30-
merpax [p=F(H)];

pacxoZa B medtpaapHoil [Q=f(%)];

3aBHCHMOCTH pacxXofia BO3[yXa /AJd NYCKOBOrO HHTEepBaJla ONBITHOH CKBAXXKHHH
OT JaBJeHHs B NYCKOBOM HHTepBaje [Q=[(p}]




TPHIOKEHHE 5.1

Pexomendyemoe
OBJNIOMKA XYPHANA
(nepsas crpanuya)
Opranusauus O6beKT
JKcne JULUA Yuactok (cTBOp.) —
[Taptua (orTpan) Craaus
XYPHAI M

HCNIBITAHHA METONAOM OTKAYKH BOJIbl H3 OBHHOUHOH CKBAXHHBI Ne

Mecrononoxense

IneMeHT peJnbeda

AGcoJoTHAsE OTMETKa YCThS ray6uHa —M
Paccrosnue no ypes3a Boxnl Oamxafilero sojoema M
MlHTepBan HcnbITaHUs OT M no M
Hcnnitarue navato OKOHY€HO

HABJIIOJATEJIN: 1.
2.
3.

HaqauabHug naptir (OTpAZA)

HuxeHep-reoqor (rHAPOreoior}

CT. TeXHux

Anpec opraHH3alkg:



O6patHas cTopoHa OGJ0XKKH XKYypHa.ja
(nocaedyrowjan crpanuya scyprasa)

3AJ0AHME
Ha NPOH3BOACTBO HCNBITAHHA

WinxeHep-reosior (reaporeoJor)

Hara

[Tocaredyrowas crpanuya sayprasra

1. CXEMATMMECKMA NMJIAH PACITONNOMEHMA CHBAX{MHb!

Ilocsedyrowan crpanuya sxyprara

2. OBLYME CBEREHMS O BOJOHOCHOM TOPHU3OHNTE

1. CrpaTturpadnyeckul HHAEKC NOPOA

2. I'uppaB/ndeckass XapakTepHCTHKA

3. Tny6una kpoBau M, MOJOIIBK M

4. MowmHocTh ~ M




. THn, mapka

. Cocyn ¥ ero eMKoCTb

. Kanu6p Bomomepa

. Llena penenusi BogoMepa

= SO S

3. CBEAEH¥VA O8 OEOPYOBAHMM M UIMEPHTEJIBHBIX NMPHEOPAX

Hacoc Jsurarean

TIpOK3BOANTEABHOCTh (MONIHOCTD)

TlpuGop nas u3MepeHHs pacxona BoAbI

llena nenenus pefiru

Tun BoAOMepa

Jlata TapHpOBKN

MpuGop AAsl H3MEPEHHA YPOBHA BORM

. Tan
Manomerp
. Mapka, Ne IMpenen u3Mepenuit xrec/cm?
Ilena neneHusn krcfem? [IpeBninedne Hal YCTbeM
INpubop nns H3IMEPEHHS BPEMEHM
. Tun
Cnoco6 oTBOHA OTKAYHBaeMOA BOABl

. UeM, Kyna

Ha paccrosinHe OT CKBaXKHHBI



11ocAe0yOUWaR CTPAKUYO WYPHAAQ

4. CBEAEHUA O CKBAXXMHE

. INpupuALTPOBHA
IepeyeHn cBeleHHI CkBaxuHa nbesomeTp §

Oo6mMe cBejleHHA

A6comoTHast OTMETKa YCTbfA, M
Inybuna, M
3aTaMnOHMpPOBAaHA A0 TNYOHHBL, M

[naMeTp B HHTEpBaJe YCTAHOBKHU (HJb-
Tpa, MM

dunbTp

Tun
unamerp pabouelt yacTu ¢uABTpE, MM:
HapyXHbI}
BHYTpeHHHH
Fny6uHa ycTaHoBKM paGouefl  d4acTh
$pHIbTPa, M:
BepX
HH3
J/HHA OTCTORHMKA, M
JlavHa BepxHel IAYXof YacTH, M
Ofwas AnHHa HUILTPOBOH KOJOHHHI, M
IlpeBpiiedne Bepxa (PHALTPOBOA KOJOH-
Hbl Hajl ycTbeM, M
®opma oTBepCcTH Kapkaca
CKkBaxKHoCTb Kapkaca, %
Tun cerky
JduaMeTp NpoOBONOKH OGMOTKH, MM
PaccrosiHHe MeXAy BHTKaMH OOMOTKH,
MM
Pasmepnt 3epen OOCHIKH, MM
O6neM obeblngH, me
I'aybuHa Ro Bepxa oOCBHINKH, M

TaMnon

T

Huamerp Tpy6, MM

Juamerp ynjaoTHHTENS, MM

JInTMHA KOJAOHHH TaAMNOHA, M

I'nyOuHa yCTaHOBKHM YIJIOTHHTENS, M:
Bepx
HH3

IlpeBHIleHHE BepXxa KOJIOHHH TaMIIOHa

HaJl YCTbEN CKBaXXHHH, M




Hocaedyrowan crpanuya »ypHara

4. CBEAEHMA O HYJEBBLIX TOUYKAX

IMpuduan-
[Tepeyenb cBeleHufl CkBaxHHa TPOBHI Boaoem
NMbe30MeTp

HaumenoBanne
IIpeBnilieHHe HAaZ YCTbeM CKBa:KHHBI, M:
0 HCIIBITAHHA
nocJie ¥CNLITAHHS
AGconioTHAsg OTMETKa, M:
0 HCHBbITAHHSA
NoCJie HCHbITaHus

[ocredyrowan cTpanuya Kcyprara

5. CXEMATMMECKMHM FEONNIOTMYECKMIA PA3PE3 U KOHCTPYKLIMA

CKBAY(MHDI
r it Hrg'lyb?:';‘ixaa Mouocts Kparkoe
Ctparturpadu- aeso':gr““egggﬂb Konerpykuna | 4 > on caon JAUTC NOTHYEC~
ueckud nugexc | Daspes, yp CKBAKHHLL Koe OMHcanue

MOA3eMHBIX BOX TPYHTOB

v 0,0 M 3eMHasd NMOBEPXHOCTS,
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ITocredyrowan crpanuya scyprasa

7. TPAOMK

H3MCHEeHHsl PacxoAa OTKauHBaeMo# Boiabl (Q) Bo Bpemenn (f)

Mecro
Aaa rpaduka

8. TPADOMK

M3MEHEHNs NOHHXKEeHHA YpoBHed Boanl (S) Bo Bpemennm (f u lgf)

Mecro
AJa rpaduka

Hocaednnn crpanuya xyprasa

9. SAKNKOYEHME O PE3YSIbTATAX NMPOBEREHHOTO MCMbLITAHMA

HuxeHep-reosor (rugporeoJor)

IMMpumeuanne Ilepen KaxAbIM M3 HAGMOJEHHH 3a YPOBHAMH M pAacXOAOM
HEOOXOJHMO CTPOKOH YKa3hlBaTh €ro HAHMeHOBaHHe (IO OTKAYKH, NpPH TNpOKauyKe,
OTKa4YKe H NDH HAaOJOJeHHAX 33 BOCCTAHOBJEHHEM).



ITPHJIOXEHHE 5.2

Pexomendyenmoe
OBJNTOYKKA YXYPHANA
(nepsasa cTpanuya)
Opranuzanus O6BbexT
IJKcneHIHA Yyacrox (cTBOp)
IMaptus (orpan) Cranus

KYPHAI N

HCTIMTAAKHH MeETOAOM KYCTOBOﬁ OTKAYKH BOJABl H3 CKBAMMHE N

MecTononoxeHnue K¥YCTa CKBaXHH

JaemeHT peabeda

AGCOMIOTHAS OTMETKA YCTbS LEHTPAJbHOA CKBAXKHHH M
ranyOxHa M
PacctosiHHe R0 ype3a BoAw OGJamiKahmiero BofoeMa M
HHTepBas HcOBTAaHHA OT M 10 M
HMcnnitanue Havato ——OKOHUEHO

HABJIIOOATEJIH: 1.
2.
3.

Hauanepnuk naptui (otpana)

Huxenep-reosior (raaporecJor)

CT. TEXHHK

Ajpec opraHH3alUnu.



Of6paTHast cTOpOHa OG/J0KKH XKYypHa/a
(nocaedyrowan cTpanuya JKcyprara)

3AJAHHE
Ha NPOH3IBOACTBO HCIIbITAHHA

HukeHep-reonor (ruaporeoJor)

Hata

ITocredyowas crpanuya XypHaia

1. CXEMATMYECKMA NAAH PACNONIOXKEHMA KYCTA CKBAXKHMH

MecTo and nsa"a

2. CXEMATHMYECKMA NMINAH PACIMONOXEHHNA CKBAX(MH B KYCTE

Mecto puas naana




Ll

. Crparurpaduyeckuii HHAEKC NOPOA

-

Hocaedyowan cTpanuya xyprasa

3. OBLUME CBEAEHMA O BOQOHOCHOM IrOPM3OHTE

I'unpasauveckas xapakTepHCTHKA

Cpeansas rnyGHEZ KpOBJH M, TOJOIUBH

MonnaocTs M

M

4. CBEAEHMS Ob OBOPYROBAHMM U M3MEPHUTEJIbHBIX NMPUBOPAX

Hacoc JiBHrateab
. Tun, mapka —
ITpousBoauTebHOCTh (MOIHOCTD)
INMpuGop Ana H3IMEpPeHHA pacxopa BOABI
. Cocyd H ero eMKocCTb
llena meneHHs pefiku
Tun Bogomepa
Kaanbp Boaomepa
llena meneHus BojoMepa
Jlarta TapupoBKH
TIpuGop pas H3MEpPEeHHA YPOBHHA BOJbI
. Tun
Manomerp
. Mapga, Ne Tipenen uamepenun Krc/em?
Ilena nenenus krc/em?, [peBblienne Haj  YCTbeM M




HpuGop xam usMepenns mpemenn

1. Tun
Cnoco6 oTsoma OTKauMBacMOll BOAM
I. UeM, Kyna
2. Ha paccrosiiue OT CKBaKHH M
ITocaedyrowan crpanuya scyprara
5. CBEREHNS O CKBAYXMHAX
HalamoxaTeAbtHe CKBAKHNM
Lientpaasuas | Hpuduavtporoit
Iepesenb creaenrh CKngl{Ha pn::pesouerp

MNiNIN| M N NN

O6uine cpenenns
A6comoTHas OTMETKa

YCThsl, M
Fny6una, ™
3aTaMnNoOHHPOBaHA [0

TIYOGHHRL, M !
Juamerp CKBaXHHW B

HHTEpBaJe YCTAHOBKH

duIbTPE, MM
Paccrosinne  jgo uesn-
TPaJbHOH CKBaXXHHH, M

DHALTP

Tao
Huamerp paGoueft uac- ;
TH (HUABTPA, MM: ‘
HapyXHHM
BHYTPEHHHH
[ay6uHa ycTaHOBKM pa-
Goue#t yacTu GHUABTPA, M:
Bepx
HH3
Havna pa6ouefi uacTtH
¢HIBTPa, M
JJMHa OTCTOAHHKA, M




Hocaedyrowan crpanuya xyprai&

HabawaaTeAbHHe CKBamHHM
Henrpaabnag | IHpuoduasTpopoi ' ]
CKB2XKHHA IBe30METp [V VR EVE VR NV VO

Iepeyenn cpeaeHHRA

Jsmua BepxHefi rayxofd
YacTH, M

O6umas aauHa  QHIAL-
TPOBOH KOJOHHEBI, M

[IpeBwiuIcHHE Bepxa
$HUABTPOBON KOJOHHB HaJ
YCTbEM, M

dopma oTBepcTHH Kap-
Kaca

CEBa*KHOCTb Kapkaca,
%

Tun cerxkn

Huametp APOBOJIOKH

0OMOTKH, MM
Paccrosinyc MeXJAy BHT-
KaMH OOMOTKH, MM
Pasmep 3epeH ofchimn-
KH, MM
O6vem o6cHINKH, M*
I'ny6una no Bepxa o6-
CHINIKH

Tamnou

Tun

Huamerp TpyO, MM

Juamerp YIJAOTHHTENA,
MM

JnuHa  KOJIOHHBI TaM-
noHa, M

[ny6mBa yCTAHOBKH yII-
JIOTHHTENS, M:

Bepx

HH3
IIpeBuilieHe Bepxa Ko-
JOHHH  TAMIIOHA Haj

YCThEeM CKBAMXHHBI, M

6. CBEAEHMA O HYJEBbLIX TOYKAX

HaumenoBaHne
TlpeBnimensue, M:
JI0O MCIEITaHHA
nocJie UCNBITAHHA
A6conoTHas OTMETKA,

L0 HCOHTAHHAA
HocJie HCOLITAHHA




Hocaedyowan crpanuya myprara

6. CXEMATHYECKMHA FEONOTM4YECKMIA PA3PE3 M KOHCTPYKLIMA

LEHTPANLHON CKBAMMHDI

Fay6una
M OTMETKa
Crpaturpagu. leonorHuecknii paspes, Koner- |y 650mmm
HECKHH yPOBeHb MOX3eMHBIX BOZ PYKLHu4 cros
HHIEKC CKBaXUHH

MouwnoceTns
caoq

M

KpaTtkoe
JAUTOJOMHYEC
Koe OIHCaHue

TPYHTOB

ITocaedyrowan cTpanuya scypraia

7. CXEMATHMYECKMKE TMAPOTEOJIOrMYECKME PA3PE3bI Mo AYYAM
KYCTA C KOHCTPYKUHUSIMHU HABNIOAATENIbHbIX CKBAYKHH

Mecro nas cxemml rumpo-
reoJIOTHYECKOro pa3spesa
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[Tocredyrowan cTpanuya wHyprara

9. TPAGUK

H3MEHEHHA PacXoia OTKAuYHBaeMoR Boibl (Q) Bo mpemenn (/)

Mecto Jus rpadHEa

10. TPADUKH

H3MeHEeHUsl IOHHKEHHH yPOBHEH BOAB (S) B LEHTPANbHOR
n HabaojaTeJAbHbIX CKBa)XXMHax Bo BpemeHH (! n 1gf)

Mecro ans rpadHKoB

[Tocaeduan cTpanuya sypHaia

11. SAKNOYEHME O PE3YJILTATAX NPOBEAEHHOIO MCIbITAHMA

HuxeHep-reoyor (ruAporeoJor)

[Tpumeuanue. Ilepes KaXauM H3 HalMOJeHHA 3a YPOBHSMH H DPacXoloM
#eOoOXOAMMO YKa3HBaTh €ro HauMeHOBaHHe (mpoKauyka, OTKAuKa, BOCCTAHOBJEHHE).



NPHJIO)KEHHE 5.3

Pexomendyenoe
OBSIOXKKA YYPHAIJIA
(nepeas crpanuya)
Opranusauus O6bexT
DKcne HIMSA Yuacrox (cTBOP)
[Taptasa (oTpaAn) Craans

KXYPHAIJl M

HCHMTARHMA METOAOM HajaHBa BOAb B mypd Ne

- MecTonoJoxeHune

DaeMeHT peabeda

AGcomoTHAas OTMETKAa YCTbA M, rayGHHa M

Hcrounnk BomocHaGKeHHS

Henutanne HavaTo OKOHUeHO

HABJIIOIATENH: 1.
; . 2.
3.

-

Havanpbeuk napTer (0oTpsna)

Huxenep-reosor (rHApPOTeoJior)

CT. TeXHHK

Anpec oprasM3anmn:



OGpaTHas CTOpoHa OGNOKKA KypHana
(nocaedyrowas cTpanulya wypHara)

SAAAHHE

Ha NPOH3BOACTBO HCHIbITAHHS

MHuxeHep-reosor (ragporeoJor)

Hara

fTocaedyowan cTpanuya mypuasa

1. CXEMATHHYECKMUA NNAH PACNTONOMEHMA LYPMDA

MecTo mas njana

oy

2. FTEONOrMYECKMA PA3PE3 WYPDA :

Ceuenue
Faybuna
Ceosoruyec- MoMHOCTD
Crpaturpagu={ Kkuf Daspes, Koucrpyk- | kpomau | nonowsw c A0S Kparkoe
HHIeKC IPyHTOBLIX onUcaHue FPYHTOB

BOJ




gk w N

Gtk w1

~N@

. Ctparurpaguueckufi HHAEKC NOPOL

. ny6uHa 3aseraHusi TPYHTOBHEIX BOJX, M

. Tun npubopa

. Tun

. llena nejenus

. Tun

Ilocaedyrowan crpanuya xwyprara

3. OBLIME CBEREHMS O 30HE A3PALMM

MoinHocTh 30HH aspaluu, M

Fay6una npoBefleHHs HCOLITAHHA, M

IMpundTan BeJHYMHA KaNHJASPHOIO BCACHIBAHAS, M

4. CBEQEHUA OB OBOPYAOBAHMM U U3MEPHUTENDBHLIX NPMEOPAX

Npudop A NpoBeJeHH! HCNBITAHHS

Fay6una 3ymnga

JHaMeTp BHeIUHEro XoJbld, MM

I[Hame'rp BHYTPCHHEro KoJbla, MM

[TnomaApr BRYTPEHHEro KoJblla, M

[1y6rHa 3ajaBauBaHusl BHYTPEHHEro KOJblla B IPYHT, MM

BricoTa cTton6a BOAB B KOJblE, M

YcTpoiicTBO A HM3MepEHHA PacXoAa BOALI

[arta tapHpoBKH

ITocaedyrowasn crpanuya xypraia

YeTpoficTBO ANt H3MeDEHHS YPOBHS

Ilena nenenus

Hara tapuposxu
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ITocaedyrwowan crparuya scypraia

6. OBLUME NAHHBIE O NPOBEAEHMH UCTLITARKUA

1. TIpoROMXKHUTENBHOCTD HCHBITAHUSA 4, B TOM UHCJE JIPH NMOCTOSHIUIOM
Pacxoie BOABL 4.
2. 'ny6una 30HHI NPOMAYUBaHHA FPYHTA NOCJAE HCIHEBITAHUA M

3. Ceenenus 06 or6ope 06pas3LoB IPyHTa

7. TPADKK
3aBHCHMMOCTH pacxopna Boabl () u odbema (w) BoAaHl OT BpeMeHH (1)

Mecto aas rpaduxa

8. TPADUK
3aBHCHMOCTH (vw@) oT oGbemMa (W) BOABL

Mecro aas rpacduxa

Iocaedyrowan crpanuya x#ypraia

9. SAKNKOYEHMUE O PE3YJILTATAX NPOBEAEHHOIO MCIMbITAHUA

WHxkeHep-reosor (THAPOreQJor)



OBJTOXKKA YYPHANA

(nepsas crpanuya)

IIPHJIO)KEHHE 54
Pexomendyemoe

Opranusanus _ Cobexr
DKCne HIHsS Yuactox (cTBOp)
[Taptua (orpsz) Crapus

XYPHAJO M

HCNILITAHHA METOROM HArHETaHHMA BOALI B CKBAXKHHY Ne

MecTononoxeHue

AueMeHT penseda

AGconoTHas OTMETKa yCThd M, ray6uHa

A3HMYT H YTOJl HaKJIOHZ CKBaXXHHH, rPaAyc

HurepBan uceneTanus Ne oT oo

Hctounuk BogocHabxerus

Hcenbitanse navaro OKOHUYEHO

HABJIIOJATEJIN: 1.

2.

3.

HauaabHuk naprun (orpsapa)

Huxenep-reonor (rumaporeoJor)

CT. TexHux

Anpec opranusalHy:



O6patHas cTopoHa 06/J0XKKH XYpHana
(nocaedyrowas CTPanUYa HypHara)

SANDAHHE

Ha MNPOH3BONCTBO HCMBITAHHA

Huxenep-reosor (FHAPOreoJior)

Jlara

Ilocredyrowan cTpanuya wypHasa

1. CXEMATHMYECKMIA NNAH PACMOJIOXKEHWA CKBAMMHbBI

MecTo nasa naaHa

Hocredyrowan crpanuya mYypHara

2. CBEAEHMS Ob OBOPYAOBAHWMM U UIMEPUTEJIbHbIX MPUBOPAX

Hacoc JiBurareib

1. Tun, mapka

2. TlpousBoAHTEAbHOCTD



TaMnon

1. Tun

Huamerp Tpy6, MM: HAapYXHHWI BHYTPE&HHU

Yneao xoJgerr

JuameTp KoJjel, MM

oo wN

Hnnna ynmotHuTens, m

IpuGop ana u3MepeHusa pacxona BoIbl

1. Tun

2. HomuHanbHbBIE pacxod uiy o6beM BOAL —

3. ena pesenus _

IpuGop ANA H3:1epeHHA YPOBHA BOALI

1. Tun
Masxomerp
1. Tum, mapxka
[Ipenen n3amepenusn Kre/em?
llena nmenenqus Kre/em?

B Wb

Jara tapupoBku

Ilocaedyrowan crpanuya syprasa

Hynesas touka

1. Onucanue

2. IlpeBHllUeHHE HaA yCTbeM, == M

3. A6conmoTHad OTMETKa M



Hocaedyrouan cTpanuya aypHaAa

3. CXEMATHYECKMHA TEOJNOTUYECKUA PA3PE3 M KOHCTPYKLMS CHKBAXMHDI

. I'zayGuira MoOuHOCTD Kpatkoe
Crpaturpa- Teonornyeckui Koncrpyxius H OTMETKa CcEOS ANTOJLOTHYUEC
dHueCKHH ‘paspes, ypoBeib CKBaMunm |BOACLIBH CJ0S Koe ofucaHHe
HHJIEeKC MoA3eMHBIX BOJA IpPyHTOB
M
4. CBEREJIEHUA OB YCTAHOBKE TAMNOHA
Oavua Tpyo6 Navua Tpyd
Home Home Hi H BHYTpPCHIHX
TPy HAPYWHBIX BHYTPeHHHX Tpy0 PYXKIOBX yTp
M M
1 7
2 8
3 9
4 10
5 11
6 12

Jnuna KOJOHHH OT HH3a YIJIOTHHTEAA N0 Bepxa pabounx 1py6 Ao

CHKaTHA, M

CxaTHe TaMmIoHA, M

,[[J'IHH& KOJIOHHH IOCJie CHATHA, M

[IpeBninienHe Bepxa KOJOHHH HaX HYJEBOH TOUKOH, M

I'ny6rHa yCTaHOBKH HH3a YNJIOTHHTEJAS OT HYJEeBOHR TOYKH, M

ﬂOHOJ’lHHTEJIbHHe CBEICHHSA




[locaedyrowan cTpanuya *yYpHAAG

5. MPOMDBIBKA CKBAXXHMHbI

ITpoaGAKHTEALHOCTE,

Cnocob MUK Pacxon ROAW, A/MMH PesyanTar




[Tocaredyrowan cTpanuya sypuara

6. JAHHbLIE HABNMNIOAEHMH

L)

]

H TOYKOH

[IpeBnilienne Bepxa BHYTpeHHeH KOJOHHHI TPY6 Hajd HYJEBO

M

1 ToukoO#

L1

ITPEBBHHEHHE OCH MaHOMeTpa Han HYJeBO

[ny6una craTHyeckoro YpOBHSI NMOA3EMHBIX BOX ([0 CEePeIMHBI CYXOTO HHTepBa-

M, OT HYJEBOH TOYKH

a2) OT BepXa BHYTPEHHeH KOJOHHH TPYG

(*du u ¥Y08 9LOOHLARW
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lTocaedyrowan cTpanuya IKypHAsE

7. TPAOUK

H3MeHeHMsl pacXxofa M Hamopa BOAbI BO BPEMEHH

[Q=F(D)]; [H=f(?)]

Mecro nng rpaduxa

8. PE3YNbTATbLI HATHETAHMA

B HHTepBaJje abc. OTM. OT A0 M,
1
Hurtepnaa Crynesds § Hponoaxutens-
Hamnopa 2 HOCTb HarHeTaHHd
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Hocaredyrowan cTpanuya scypHara

9. 3AKJIIOYEHME O PE3YJIbTATAX NPOBEAEHHOIO MCINbITAHMUA

Huxenep-reoJor (THAPOTe0JIOr)

[Ilpumeuanyqa:

1. B pasa. 3 (KOHCTPYKIHS CKBaXHHbI), cJeLyeT MAOMOJHHTENbHO NOKAa3LBaTh
pasMelleHHe KOJOHHBI TaMIOHA B CTBOJE CKBAXHHLI NMPH HCHBITAHHM C YKa3anHEM
riyGHHB HH3a YIJIOTHMTENS H IPEBHIIEHHS BepXa BHYTPeHHeH KOJIOHHH TPY6 HJIH
OCH MaHOMeTpa HaA HyJesoi Toukoil. IIpn ray6une ckpaxu#sl fosee 15 M npHBO-
AMTCS 4acThb ee paspesa, NPUJEraiomas K YCTbIO # ONpo0GyeMOMY HHTEPBAJY.

2. 3anucu B pas3y. 6 HeoOXONHUMO BBIMOJHATHL B CJAEAYIOLeM NOPAJAKE: NO Ha-
6MI0JeHHAM 3a YPOBHEM BOJBI [0 HarHeTaHMs, BCeX HM3MepeHH#, NMPOBOAHMBIX TNIPH
npoOHOM HarHeTaHHH ¢ LEJbl0 NPOBEPKH KauecTBa H30JALMH HHTEPBajla, H B Ipo-
lecce HCIBITAHHY, a TaxXe o Ha6JI0JeHHAM 3a BOCCTAHOBJIEHHMEM YPOBHA BOJIbI
nocjie WcmeITaHud. Ilepel KaXKAbIM H3 TNEPEYHCJEHHBIX HaOMIONCHAH HEOOXOAHMO

CTPOYKO!l YKAa3HEBaTh ero HAMMEHOBaHHe, a AJs HarHETAaHHK — HOMeEp CTYMeHH H Be-
JIUYHHY Hamopa.



INPHJIOKEHHE 5.5

Pexomendyemoe
OBJIOMKA YYPHANA
(nepsas crpanuya)
Opranusanus O6bexT
IKcne uIHA YyacTok (CTBOP)
Maptua (orpazn) Cranug

KYPHAIIN N

HCNBITAHHA METONOM H3MEPEHHS Pacxofa BOIbl B CKBaXKHHe Ne

MecTononoxenue

JaeMeHT peabeda

A6conTHas OTMETKa YCThd M, ryGHHA M

A3MMYT 1 Yron HakAOH2 CKBAaXKHHHI, Tpagyc

HHtepBaa HCNBITAHHA OT 10 M

HcnbiTanue HauaTo ' OKOHUYEHO

HABTIOJATE/MU: 1.
2.
3.

Havaabuuk maptau (orpsiza)

Huxenep-reonor (ruzporeodior)

CT. TeXHHUK

Anpec oprannsanyy:




O6patHas cropoHa 00J0XKKH
(nocaedyrouyan CTPArULA HCYDPHAAG)

SAdJAHHE

Ha NPOH3BOACTBO HCIbLITAHHA

Wnxenep-reosor (rHaporeoJor)

Hara

Hocaedyowan cTpanuya xypHaia

1. CXEMATHYECKMHA MAAH PACNONOXEHKSA CKBAYXHH

MecTto naa naaza

[Tocaedyrowan crpanuya smypHasa

2. CBEAEHMA Ob OBOPYAOBAHMM ANA OTKAYKM [HANKUBA) BObI

Hacoc

1. Tun —_—

2. T1pou3BOAUTENBHOCTD




PacxoaoMep TaxoMeTpPHYECKHH CKBAMKHMHHLIH

1. Tun

2. llena pesenus =

3. Hlata TapupoBKHU

KasepHomep

1. Tun

2. llena nesenus

3. Jlara 3TaJIOHUpPOBaHUS

3. CBEREHHMA O TMAPOAMHAMHYECKOM PEXXMME CKBAYKHHEL

1, luHaMuyecKu#l ypOBeHL BOAHI, M

2. Ilonnxenue (noBLILIeHHWe) YPOBHA BOABI, M

3. Pacxoa oTkauku (naamuBa) BOAHL, J/C

4, Bpems perucrpanuu

ITocaedyrowan crpanuya sypuara
4. CXEMATMYECKHMHA PA3PE3 U KOHCTPYKUMA CKBAXKWHDLI
. Tay6uua MouHocTh Kpatkoe
Crpaturpagm- | I COAOTHUCCKMH 1 K operpykuns H OTMeTKa caos JANTOAOTHYEC-
ueckull uugexc | Paspes, ypoBeHDL cxpaxuun |UGAOIIBH CJI0H KOe ONHCaHHe
M




Ilocredyiowan cTpanuya HypHara

5. AHHBIE HABNIOAEHMH

aunehawWHd]Y

Mr0d BHOLOIO JMH3rdeduepy
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o
=
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BHHQAL | | =

edawee Bwadg

Iocredyrowan crpanuya syprara

6. TPADHK

3aBHCHMOCTH HM3MEHEHHMs1 NMOHMXKEHHsi YPOBHa BoAb (S) ot Bpemenu (¢ n lgf)

Mecro maa rpaduka




[Tocaedyrowan cTpanuya syprara

7. SAKMOYEHME
C Pe3yabTarax NPOBEACHHOrO HCNbITAHMA

Hnxenep-reosor (rugporeoJor)




[NPH/IO)KEHHE 5.6
Pexomendyemoe

OBJIOXKA YXYPHANA
(nepsas crTparuya HypHara)

Opraunzanus O6bekT
JKcneAuLHd Yuactoxk (ctBOp)
IMapTua (orpsn) Cranus

KYPHAIN N

HCNLEITAHHA METOMAOM HAarHeTaHUsd BO3[AyXa B CKBAXKHHY Ne.

Mecrononoxenne

SneMeHT pesbeda

AGcomoTHas OTMeTKa YCTbR CKBAaXKUHLI M, TIyO0HHA CKBAXXHHHI M
HurtepBan ucnbitanuga Ne oT o M
Hcnuitanue rauato OKOHUYEHO

HABJIOJATEJINU: 1.

2.
3.

Havajbuuk maprun (orpsiga)

Huxenep-reosior {ruaporeonor)

CT. TeXHHK

~ Azxpec oprarH3anuu:




Oﬁpéfrﬂaﬂ CcTOpOoHA 06J0XKKH 2KypHana
(nocaedyrowan crpanuya JypHaia)

3AJAHHUE

Ha I1pOH3BOACTBO HCIIBITAHUA

Hnxenep-reosnor (ruaporeocJor)

Jdata

[locredyrowas cTpanuya wypHasa

1. CXEMATMMECKHMH NNAH PACNONOXEHWA KYCTA CKBAXKMH

Mecrto puas niana

2. CXEMATHYMECKMHA MNMINAH PACNONOMEHNA CKBAYXHMH B KYCTE

MecTo 10a naaua




o

Hocaedyrowan cTpanuya sypHase

3. CRBEQEHMS O OBOPYJOBAHWM U U3MEPUTENbLHLIX MPMBEOPAX

¥craHoBka
. Tan
Komnpeccop
. Tun
. TIpOoH3BOAHTENLHOCTD M3/MuH
. Pa6ouee paBaenue Kre/em?
Tamnon
. Tun
. dnamerp MM
. Hanna M
Pacxonomep
. Tun
Pacxoa (HOMHHAJABHBIH) OT — 10  ———M%/MuUH

Hena neqenus

Jlara tapHpoBKU

. I’IHTepBaJI YCTAaHOBKH TaMIIOHOE B [ILE30MeTpax:

1. M
2. M
3. M

. JluaMeTrp nbe3oMeTpOB:

1. MM

2. MM

3. MM



1. Tun

2. lena nenenus
3. Ilpenen u3mepeHus

4, Jlata TapupOBKH

fTocaedyrowyan crpanuya xyprara

Hamepureabr nasieHHd

krefom?

Krefem?

Hocaedyrouan crpanuya wypraia

4. CXEMATMYECKMM PA3PE3 M KOHCTPYKLMSA LIEHTPAJIBHOM CHKBAYKMHDI

CrpatHrpadu~
YyeCcKuE HHASKS

I'eojoruveckuit
paspes, YPOBeHL
NOoZ3eMHBIX BOJ

Konctpykuus
CKBAMXHHH,
YCT2HOBKA
TaMIOHa

Iaybuna
H OTMETKA
HOAQLBH C/A0%

MoumuocTs
caod

Kpatkoe
JAHTOAOTHYEC-
Koe OHucaHue

TPYHTOB




ITocaedyrowan cTpasuya iHyprasa

5. CXEMATUYECKHME PA3PE3bl MO NYYAM KYCTA C KOHCTPYKLUMUAMMU
NLE3OMETPOB

Mecto asd cxemaTH-
YecKOoro paspesa




Hocaedyrowan crpanuya HYpHAIL

SMHBRIWHA]]

suHargaey doudagoonly

Krc/em?

areadoLHH WOHOMDAL g

6. RAHHBIE HABRIOAEHMHA
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7. TPADHIN

H3MeHeHus pacxopa (Q) u aaBaenns Bospyxa (p) Bo BpemeHn (!)

Mecto naa rpadukos

Hlocreduan crpanuya scyprara

8. 3AKNIHOMEHME

0 peayibTaraXx NpPoBEACHHOIO HCIHbLITAHHA

Wnxkenep-reosor (ruaporeosor)




Peaaxrop B. I1. Oeypyos
Texnnueckuit penaxrop B. H. Ipycaxosa
Koppekrop . M. ®poaocsa

Crano s Ha6. 25.10.78 Iloan. B ney. 18.01.79 4,0 n. n. 3,81 y4.-H3A. 4. Tup. 16000 Llesa 20 xom.

Opnena «3nak Iloueras HadarenserBo crangaproB. Mocksa, I1-557, HomonpecHenckuit nep., 3
Tun., «Mockoscxufl neyaTank». Mockea, Jisaup nep., 6. 3ak. 1476



OCHOBHGLIE EXHHHUIIBI CH

Eanruna
Beauyuna . O6oananenne
YaumMexnoBanue
pycckoe MEE Y HAPOZHOS.
JAJTHHA MeTp M m
MACCA KHJIOrDaMM xr kg
BPEMHA CeRVHAR ¢ S8
CIJIA AJEKTPHYUECKOTO TGKA AMHED A A
TEPMOJTHHAMHYECKA
TEMNEPATYPA KeJThBHE ) K
KOJABYECTBO BFUIECTBA MOJIh MQJIE mOI
CHAA CBETA ‘ Kaugeaa k1 4 cd
JOIIOAHNUTEJABHBIE EJHHMIIBI CH
Tlaocknit yrox PATHAK paxy rad
Tenecustt yrox crepaniiag cp sr

IIPOM3BONIHLIE ETWHIIIBE

CHAUMEIOIMHE COECTBEHHBIE HAUMEHOBAHU I

Frsnuna Bripamende HPOH3BOAHON €IHEMIIEI

Bempnn amnenosanme | oSosuavense | °Be3 ADYIHe | uepes ockonmiie
Yacrora repiy I';x - et
Cuna HLIOTOH H — M-Rr-c-2
Hasnenwe IACKATE Ia H/m* M~ Krc?
Jmepraa, patoTa, KOMAYECTRO TEMNOTH  AXKOYIL Hoxe Hau M2 KMol
MomuocTs, HOTOK SHEPrHH BATT Br Ax/c MZ-Rr-¢-3
Kosnyecrso anextpugecTsa,
MIERTPHYECKHI 3apag KYROH Kx A-c c-A
SneKTpHYECKOe HATPSIAOHME,
ACKTPUUSCKNIT TOTERLBAN BOJALRT B Br/A M?Rre A
OrexTpHYCCKAd €MKOCTL thapana, D Ka/B M—2-Kr—'.ct A2
Jaexspudeckoe COMPOTHRICHMER oM OM B/A MIKr-C P .A?
JiexTpHYecKas IIPOBOAAMOCTH cHMeHe Cm A/B M2 Kr—.c’. A?
HoTox MAarHWTHON MHAYKIHH Bebep B6 B-c MIEre -2 A~
MarnaTHas MEIYKEES recaa Tn B6/ m2 Kr-¢~%.A
HHAYTHBHOCTE . TeHDU ' B6/A MUKr-c-2.-A?
Caeroroii moros: JIOMEH JM — KA cp .
Ocsewenuocrs JIIOKC aK — M-Z-KI-Cp
AKTHBHOCTE HYKIARIA GexKepers Bbx — ¢!
Hoza wanygenus rpoi T'p — m2-c?

* B oTu ABa BHpascceHHA BXOJNT, HapaeHe ¢ ocHeBarmE exumuuamu CH, nomommremsman
eZUHHIA—CTepatHaH,



