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Ilepensnanue. Mroas 1986roxa.
Hacrosimuii craHgapT pacrnpoCTpaHseTcss Ha TIPYHTBl W YCTAaHABJIMBAET
METOJIBI IOJIEBBIX MCIBITAHUN NPOHUIIAEMOCTH IPH HCCIEIOBAHMU MX LIS

CTPOUTCIILCTBA.

Cranzmapt He paclpoCTpaHsIeTCs Ha TPYHTHI B MEP3JIOM COCTOSIHHH.

1. O6mue mosr0KeHUs

1.1. TIlpoHumaemocTh cjleQyeT ONpeneNsiTh Kak CBOHCTBO TI'pyHTa
HOpOMycKaTh XHUIKOCTh WIM Ta3 MOJ AEHCTBHEM Iepenaja OaBlICHHUsS WId
Haropa.

1.2. TIpoHuMnaeMoCTh Ha/UIS)KUT XapaKTepH3oBaTh KOIPPUIMEHTOM
NPOHUIIAEMOCTH 110 (hopMylie
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Al - oTpe3ok myTu (GpUILTPAIUM, HA KOTOPOM HPOUCXOIUT
nsMenenue nasnenns AP, oM;
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Ilepexon oT kodddummeHTa NPOHHUIIAEMOCTH K  KOIPPHUIMEHTY
BOJIOTIPOHUIIAEMOCTH ((HUITBTPAIMH - IPUITIOKEHNE 1) ciiemyeT oCyInecTBIsATh
o opmyie

k= aCl,
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y,HeHLHLIﬁ BC€C BOJbI, kre/em

Ilpy HCHBITAHUAX MPOHHUIAEMOCTH METOJOM OTKAYKH BOJABI BMECTO
Koo durmeHTa BOJOTNPOHUIIAEMOCTH JIOTTYCKAETCSI OTIPENIEISATE
KOO PHUIHMEHT BOIONPOBOAUMOCTH (T = km, e M - CpeHsss MOLIHOCTh
BOJIOHOCHOTO ILIACTA, M).

1.3. Meronpl TMOJIEBBIX HCHBITAHUN MPOHHUIAEMOCTH TPYHTOB CliEIyeT
MIPUHUMATH B COOTBETCTBHH C Tabm. 1.

Tabmmma 1

I'maporeonornue | MeToapl OJIEBBIX UCTIBITAHUN Vcnosus

CKHE yCIIOBHS MIPEUMYIIIECTBEHHOT

3ajIeraHust 0 TIpUMEHEHHUS
TPYHTOB

Brime ypoBast OCHOBHO Haunus Bozib! B
TPYHTOBBIX  BOJ | # mrypdu -
AN KpPOBJIH




HAIOPHOTO
macTa

HETOJHOTO
BOJIOHACHIIICHHS)

(3oHa

Bcnomora Harneranue CkanbHble
TeJbHbIE BOJbI B CKBXKUHBI | TPELIMHOBATHIC
TPYHTHI
Harneranue CkanbHble
BO3yXa B | TPELIUHOBATHIE,
CKBQ)KUHBI [ecYaHble U
[JIMHUCTBIE TPYHTHI
Homnyckae Hanus Boxb! B Bonbiuas
MBIC K | CKBa)KHHBI MOIIIHOCTb 30HBI
MIPUMEHEHU aspauuu
10
M3mepenue CkaJnbHble
napameTpoB TPEIIMHOBATHIE
TPEIIMHOBATOCTH | MACCHUBBI
Huxe ypoBHs OcHOBHO OTkauka BOJBbI
TPYHTOBBIX BOJ i U3 CKBaKUHBI -
WIH KPOBJIA
HaIropHOTO
macta (30Ha
HACBIIICHUS)
Bcnomora Harneranue CkanbHble
TeJbHbIE BOJbI B CKBKUHBI | TPELIMHOBATHIC
TPYHTHI
M3mepenue Cnouctelie
pacxoga BOABI B | TPYHTBI
CKBa)KMHE
(pacxomomeTpus)
JHomyckae Hanus Boas! B Ionynponunaem
MBIC K | CKBa>XUHbI bIE TPYHTBHI (k
NPUMCHCHU menee 1 m/cyT)

0




OTkayka BOJBI B
u3 myp¢hos BOJIOHACBIIICHHBIX
[OJIYPOHHULIAEMBIX
IPYHTaxX WIH PH
BBICOKOM YpOBHE
TPYHTOBBIX BOJ

PexumHble IIpu Hamuuun
HaOJroieHHs CTallMOHAPHOI! ceTH
PEXKUMHBIX
CKBaXXHMH

MNuavkaTtopHsl Ipu
i ONpeNeIeHUN
JieficTBUTENBHOI
CKOpOCTU
JIBUDKEHUS
MOJ3EMHBIX BOJ

1.4. Tlpu nmpoBEJEHUHM IIOJEBBIX MCHBITAHUH IS OINpEIesICHUs
MPOHULAEMOCTH TPYHTOB, PACHOJOXKEHHBIX HIXKE YPOBHS IPYHTOBBIX BOJ,
HEOOXOANMO YUYHTHIBATH JUTOJIOIHYECKOE CTPOCHHE iacta (OAHOPOIHAS) U
Habop miacTa, GopMy U pa3Mepsl IUIacTa B IUIAHE, PEXKUM TIOBEPXHOCTHBIX U
NO/A3EMHBIX BOJ (YPOBCHHBIH, XHMHUYCCKUH W TEMIIEPATypHBIH), DPEXHM
OpPOBENCHUS  WCNBITAHMHA  (YCTAHOBUBLIMIICS,  HEYCTAHOBHUBIUHMHCA  H

KBa3MyCTaHOBHBILIHUICS) TMPU MOCTOSHHOM JebHTe (Q = COSt) wm npu

IMOCTOAHHOM NOHMXCHUU YPOBHSA BObI B OIIBITHOM CKBa’KUHE (S - ConSt),
KOHCTPYKIUMHN CKBaXWH U PasMCIICHUC BO[[OHpHCMHOﬁ YaCTu CKBaXXWH B
miacTe.

1.5. Ilpn mpoBeJeHUM HMCHBITAHMH B 30HE HEIOJHOTO BOJOHACHILIICHUS
HEOOX0/MMO YYUTHIBATh JINTOJIOTHYECKOE CTPOCHNUE U MOLIHOCTbH 3TOH 30HBI
(paccrosiHHe OT 3eMHOW MOBEPXHOCTH A0 YPOBHS IPYHTOBBIX BOJ), BETHYHHY
KaMJULIPHOTO BakyyMma (IaBICHUsI), XapakTep paclpe/eieHus] BIAKHOCTH
TpyHTa 10 BEPTHUKAIM, HAJIMYKE XOJOB 3eMJIEPOEB, 0COOCHHOCTH CTPYKTYPHI
IpyHTa ¥ penbeda 3eMHOI MOBEPXHOCTH, KOHCTPYKIIMH HHQHUIETPOMETPOB.

1.6. Meronsl TOJICBBIX MCHBITAHUHA NPOHUIAEMOCTH TPYHTOB CIIEIyeT
BBIIIOJHATH B OOMIEM  KOMIUIEKCE  MHXXCHEPHO-TEOJIOTHYECKUX U
THIIPOTr€0JIOTUUECKUX U3BICKAaHUM.

1.7.TepMuHBI U Olpe/eIeH s NPUBEICHB! B TPUIOKEHNH 1.

1.8. Perucrpario mojgydaeMbIx B IpoOLECcCe HONEBBIX UCTIBITAHUN TaHHBIX

u ux 06pa60TKy HAJIC)KUT BECTHU B CHCHHUAJIBHBIX XKXYpHallax (HpI/I.HO)KGHI/Ie
5).

2. MeToa 0TKAYKH BOJAbI U3 CKBAKUH



2.1.YcaoBus MpOBEACHUSA UCTIBITAHUA

2.1.1.0Hp€[leﬂeHI/I€ MPpOHUIIAEMOCTU METOAOM OTKAYKH BOAbI N3 CKBAKUH
HCO6XOHI/IMO MPpOU3BOAUTD IO TEXHOJOTMYCCKOM CXeMe HCIIBITAHUI:

KYCTOBOﬁ - B CJIOXHBIX THUAPOrCOJOrMYCCKUX YCIOBUAX U A
OTBCTCTBCHHBIX 06’BCKTOB;

0[[1/[H0‘-IH017[ - B IMPOCTBIX TUAPOTCOJOTrHYCCKUX YCJIO0BUAX u
MNpCUMYIICCTBCHHO HA paHHUX CTaAUAX HCCHGZ[OBaHHﬁ.

212 MCCTOHOHO)KCHI/IG ITYHKTOB HCHLITaHHﬁ, KOJIMYECTBO OTKA4YCK H
TCXHOJIOTHA UX MPOBCACHUA (KOHI/I‘-ICCTBO 1 pacnoIOKCHUE Ha6J'IIOHaTeJ'H>HLIX
CKBa>XvH, MTPOAOJIKUTCIBHOCTD OTKa'-IeK) CJICAYCT OIpPCACIATL IMPOCKTOM
IMpOonU3BOJACTBA pa60T B 3aBUCUMOCTHU OT LICJICBOI'O HA3HAYCHUA I/ICHLITaHI/Iﬁ C
Y4YE€TOM HHIKCHCPHO-TCOJOITMYCCKUX U TUAPOTCOJIOTrHYCCKUX YCHOBI/Iﬁ (CM. 1I.
1.4).

2.1.3. Tlpu KyCTOBOW CXeME HCIBITAaHHS KOJWYECTBO U PACIOJIOKCHUC
HAOJFOATENBHBIX CKBAXHH W TIYOMHY 3allOKCHHs (DUIBTPOB HAJIUICHKUT
NPUHUMATH B 3aBUCHMOCTH OT U3MEHCHHS B MIPOCTPAHCTBE (DUIIbTPAIIIOHHBIX
CBOJCTB IJIaCTa U NPUHSATON PacueTHOM CXEMBI.

PaccrostHust Mexay LEHTPaJbHOM M HAOJMIONATENbHBIMM CKBa)KMHAMHU
CJIe[yeT YCTaHABIMBAaTh HA OCHOBE MPEABAPUTENBHBIX PACUETOB C YCIOBUEM,
4YTOOBI Pa3HOCTh BEIWYMH IIOHIKEHWH ypPOBHS BOABI B  COCEIHUX
HaOJIIOaTENbHBIX CKBRXKMHAX M BEJIMYMHA TOHMKEHHS YPOBHS Ha KOHEIl
OTKa4K{ B JanbHeW HaOJIIofaTeIbHOW CKBa)KMHE IIpEBbIIIaia abCOJIOTHYIO
BEJIMUMHY BO3MOXHOW OIIMOKM M3MEpEHHs YPOBHS HE MEHEE 4eM B JAECSTh
pas.

2.1.4. TIpoaomKUTENBHOCTh UCTIBITAHUA IO KyCTOBOM CXeMe HEOOXOIMMO
OMpENeNATh Ha OCHOBE MPEIBAPUTEIBHBIX PACUYCTOB C YCIOBHUEM, YTO MU
BBIODAHHOW JUTUTEIBHOCTA OTKAYKH BOIBI JIOJDKHBI OBITh  TOJYYCHBI
NpeJICTaBUTEIbHBIC 3aBUCHMOCTH U3MCHCHUS TIOHIDKCHHS YPOBHS BOJBI BO
BPEMCHU W MO IUIOINAAM, a HAOJNIOJAaTeNbHBIC CKBAXXKUHBI JIOJDKHBI OBITH
PACIIOJIOKEHBI B 30HE KBA3UCTALIMOHAPHOTO PEIKUMA.

2.1.5. TIponomKUTETPHOCTh HCIBITAHUN JOJDKHA OBITH TPU KyCTOBOM
cxeme - He MeHee 3 cyTOK (C 00s3aTeNbHBIM MMPOBEJCHUEM OTKAYKH BOJIBI B
YCIIOBHSIX KBa3UCTAIIMOHAPHOTO PEXHUMa HEe MEHee CYTOK), MPH OIMHOYHOU
cxeme - He meHee 0,5cyTok.

2.2. Anmaparypa

2.2.1.B xomIuiekTe 000pyIOBaHUS YIS TPOBEICHHUS UCTIBITAHUIA JTOJKHBI
OBITh:

BOJIOTIOTbEMHHUK;

YCTPOWCTBO JUIsl ©3MEPEHHS pacXofa BOIbI;

YCTPOWCTBO U1l K3MEPEHHSI YPOBHS BOJIBI B CKB)KHHAX;
YIUIOTHUTEJILHBIE YCTPONCTBA,;

GUIBTPHI;

TpyOBI, JOTKH WK APYTUE YCTPOWUCTBA JUIS OTBOJA OTKAUMBAEMOHN BOJBI.



2.2.2.V3MepuTenbHbIE YCTPOMCTBA U TPUOOPHI TOJDKHBI 00ECTIEUHTh:
HU3MEPEHHUE Pacxoia BOJKI C TIOTPEIIHOCTRIO He Oonee 5%;

U3MEpEHHE YPOBHs BOAbI (Harmopa) Ha riiyouHax 10 10 M ¢ TOYHOCTBIO 10
1 cM, Ha GospmKX TIyOMHAX ¢ norpemHoctsio - 0,1%.

2.2.3. KoHucrpykumss u Marepuasn (QUIbTpa JOJDKHBI 00ECHeYHuTh
HEOOXOMMMYIO NMPOYHOCTh U KOPPO3MOHHYIO CTOMKOCTH B TEYEHHE BCETO
NepHO/1a UCTIBITAaHMSI.

2.2.4. BuyTpeHHHH quamerp TpyO BEpXHEH 4acTH KOJOHHBI (DHIBTPOB
JOJDKeH  ofecrieynBaTh  BO3MOXHOCTb ~ YCTaHOBKH  BOJIONOJBEMHOTO
000py10BaHMs HEOOXOANMOMN PON3BOJUTEILHOCTH U 3aMep JMHAMUYECKOTO
YPOBHS BOJIBI TIPH IPOBEJCHUH HCIIBITAHUS.

2.2.5. BHyrpenHuii nuaMerp GWILTPOB HaOJIIOAATEIBHBIX CKBAXHH
JOJDKeH olecrednBarh CIyCK JaTydKa YCTpOMcTBa JUId 3aMepa ypoOBH, a
TaK)Ke BO3MOXHOCTb YUCTKH (QHIBTPOB M POKAYKH BOJIBI.

2.2.6. CkBaXHOCTb  BOJONPHEMHOM  TOBEPXHOCTH  (HILTPOB,
YCTaHABJIUBAEMBIX B [EHTPAIbHBIX CKBAKUHAX, JOJDKHA obecreunBath (mpu
OPUHATOW UX JUIMHE) MOJyYeHHE OXHIAEMOro pacxoja BOIbl, a B
HaAOJI0JaTEbHBIX CKBAXXMHAX TOJDKHA ObITh He MeHee 5%.

2.2.7.Pa3Mepbl NpOXOJIHBIX OTBEPCTHH (HIBTPOB ClICAyeT NPUHUMATbH B
3aBUCHMOCTH OT TpPaHYJIOMETPHUYECKOTO COCTaBa TIpyHTa BOIOHOCHOTO
iacra.

PasMepsl  NMpOXOMHBIX  OTBEPCTHH  CeT4YaThIX  (QUIBTPOB  clexyer
OIpEIeTIATh TaKXKe U M3 YCIOBHUs obecriedeHus: nporycka He 6onee 70-80%
BBICYILICHHBIX YACTHI[ TPYHTa BOJOHOCHOTO miacTa (o Becy).

B mecuaHbIX W rpaBHHHBIX TPyHTaX, B KOTOPBIX cojiepkaHHe (pakiui
pasmepom 1o 0,5 mm ue mpessimaer 10% (10 Becy), crneayer MpUMEHSTH
¢unbTpel 0€3 TpaBUItHOW OOCHINKH, B OCTANbHBIX PBIXJIBIX TIPyHTax -
yCTaHaBJIUBATh (PUIIBTPBI C rpaBUHHOI 00CHINKOIT He MeHee 50 MM.

2.2.8. Jlnis ycTaHOBIECHUS THUAPABIMYECKUX MapameTpoB (uiibTpa npu
WCIIBITAaHUAX II€CYAHBIX M TPABUHHBIX TPYHTOB (MILTP HCIIBITHIBAEMON
CKBOXHHBI  CIIElyeT OCHallaTh MNPUGHILTPOBBIM  ILE30METPOM  C
orcroiiHukoM. [lnmHa nepopupoBaHHON YacTH NMbE30METpa JOJDKHA OBITh
paBHa paboueii anune ¢unbtpa (mpu anuHe GuIbTpa A0 5 M); npu OoJbLIeit
JUMHE (UIbTpa JUIMHA NeppOPUPOBAHHON YacTH IbE30METpa JIOKHA OBITh
paBHO# 5M M pa3MmenieHa MPOTUB cpeHEN YacTH QUIbTPa.

2.3.TloaroroBka K UCILITAHUIO

2.3.1.TIoArOTOBKY K MCIBITAHHIO HEOOXOIUMO MPOBOJHUTH B CICAYIOIIEM
TOPsIKE:

O4YMCTKAa CKBAKWH OT IIJIaMa,
3aMEphl YPOBHS BOJbl B CKBA)KMHAX,
yCTaHOBKa (bHHLTpOB WJIK TaMIIOHOB U 3aMCpP l"J'Iy6I/IHI)I HX YCTAaHOBKH,

NOBTOpHAad YHUCTKAa CKBaXHWH TIIOCJIC  YCTAaHOBKHU (bHHLTpOB (HpI/I



HEOOXOAUMOCTH);

YCTaHOBKa BOHOMCpHOﬁ peﬁKP[ B 6JIP[3paCHOHO)K€HHOM BOJOEME IIpU
HaJIM4YHuHu FPIL[paBHH‘IGCKOﬁ CBA3U HCHBITBIBAEMOT'0 T'OpU30HTAa € BOAOCMOM

(pexoii);
3aKperUieHre ¥ HUBEJIUPOBAHUE HYJIEBBIX (3aMEPHBIX) TOYEK;
NpOBEPKA, YCTAHOBKA U MOATOTOBKA M3MEPUTEIBHOM amaparypsl;
3aMepbl YPOBHS BOJBI B CKBAYKUHAX;

MOHTaXX OOOpYJOBaHMsS BOJOIOABEMHHKA W YCTPOWCTBA Ui OTBOJA
OTKAYMBAEMOU BOJIEI,

Ha6HIOLleHI/IH IMOCJIC TIMPOKaYKu 3a BOCCTAHOBJICHHUCM YPOBHSA BOJbI 10
CTaTH4YCCKOI'O.

2.3.2. bypenue CKBRXMH CJIEAYET BBINOJNHATH YIAPHO-KAHATHBIM WIIN
BpalarenbHeiM  (KOJOHKOBBIM, POTOpHBIM) crmocobamu. [lpu OypeHun
CKBO)XMH Ha  ydYacTKaX  CTPOMTENIbCTBA  JKHMJIBIX, OOIIECTBEHHBIX,
NPOMBILIUICHHBIX, THUIPOTEXHHYECKHX W MEJIUOPATHUBHBIX COOPYXEHHH
NPUMEHEHNE TJHMHHUCTBIX pAacTBOPOB 3ampemiaercs. I[IpombIBKy 3abos
CKBaXXMH CJIElyeT MPOU3BOAUTE TOJIBKO YUCTOM BOMOI.

Ha yuwactkax crpouTenscTBa BOJ03a00Opa MOI3EMHBIX BOXI OypeHHE
CKB2XXHMH B PBIXJIBIX WM HEYCTONUYMBBIX CKAILHBIX TPYHTaX, COJCPIKAIIUX
HAlOpHYI0 BOAY, AOIMYCKAETCS C NPUMEHEHUEM TIJIMHUCTBIX PACTBOPOB M
noceyroniei (repe UCIbITaHUEM) TIIATSILHOW UX pa3TiInHU3AIHEH.

2.3.3.Eciin He obecrieunBaeTCs YCTOWYMBOCTh CTEHOK CTBOJA CKBAYKWH,
HAJUJICKHUT YCTAHABIMBATH (DUIBTPHI.

2.3.4. Ilpu choycke TamnoHa, (WIbTpa, 3aTpyOHOrO NbE30OMETpa B
CKBa)XHHY J0JDKHA OBITH 0OecriedeHa repMeTHYHOCTh COSTMHEHUH TPYO.

2.3.5. bammMak KOJOHHBI 00CaaHBIX TPYO JOJDKEH OBITH PacIojiOKeH He
BhIlIe 1M Hax BepXoM QUIIbTpA.

2.3.6. Ilpn ycraHOBKe ¢WiIbTpa C TPaBUHHOM OOCHIIKOH OOHaKEHHE
¢unbTpa cieayeT NpPOM3BOAWTH IOCTENICHHO, MOJHUMAs KaXIbld pa3
KoJIOHHY oOcanubix TpyO Ha 0,5-0,6 M mocnie 3achIlKM B CKBaXKHHY CIIOS
rpaBus 0,8-1M mo BeicoTe. BepxHsist rpanuna oOCHINKH J10JKHA OBITH BBIIIE
BEpXa BOJAONPHEMHOI YacTH (GUIbTpA.

2.3.7. CxBaxxuHa JOJDKHA OBITH OOeclieueHa HaAEeKHOM H30LHUEN OT
MMOBEPXHOCTHBIX BOJI U aTMOC(EPHBIX OCAJKOB.

2.3.8. Ilpokauky CKBaXXHMH ClieIyeT BECTH HE MeHee 2 4 0 IIOJHOTO
OCBETJICHUSI OTKauMBaeMOM BOJbI C MOCJIEAYIOUIMM HaOJIIOCHHEM 32
BOCCTAHOBJICHHEM YPOBHSI BOJBI JI0 CTaTHYeCKOro. IIpokauky CKBaXHH B
PBIXJIBIX TPYHTAX CIIEyeT IIPOBOANUTH C HOCTENEHHBIM YBEIMYEHHEM pacxoja
BOJIBL.

2.3.9.[lepen Ha4anOM HCHBITAHHS CIEAYCT 3AMOJHHUTH KypPHA OTKAYKH
BOJb! (mpuinoxenus 5.1u 5.2).

2.4.TlpoBeieHUE UCTIBITAHUS



2.4.1. HpI/I MPOBCACHUUN HCIBbITAHUA HAAJICKUT BBINOJIHUTH CICAYIOIINC
OCHOBHBIC ONI€paLIM:

BKJIIOUEHHE BOJONOABEMHHUKA,;
OTKay4Ky BOJIbI C (PMKcalel Hadasa padoT B XKypHaJe UCIIBITaHUI;
3aMephl pacxo/ia ¥ ypOBHS BOJIbI B IIEHTPATIbHOM CKBaXKUHE,;

3aMepbl YpOBHEH BOJbI B HaOJIOAATCIbHBIX CKBAXHHAX M B pEKe
(Bomoeme) 1o BOJOMEPHO# peiike;

KOHTPOJIb 32 pabOTOi U3MEPUTEIHHON ammapaTypbl U BEICHHE >KypHaia
HCIBITAHUI;

¢ukcanys B KypHajJe HMCHBITAaHMH W3MEHEHWH NPUPOJHOM 0OCTaHOBKH,
BIUSIIOIIMX HAa PEXHM YPOBHS MOA3EMHBIX BOJ (OO, MaBOIOK, TasHHE
CHera, U3MEHEHHe aTMOC(HEPHOTO JaBJICHHUS, TEMIIEPATYPbI U T.1.);

OPEKpaIICHUE OTKAYKH,

Ha6J'HO[leHI/IH 3a BOCCTAHOBJICHMCM YPOBHA BO/Jbl B CKBaXWHAX U IIpU
HCO6XOHI/IMOCTI/I HUBEJIIMPOBAHUEC HYJIEBBIX TOUYCK;

3aMep I"J'Iy6I/IHI>I HeHTpaHLHOﬁ CKBAa>XHWHBI.

2.4.2. VicnbiTanne HEOOXOIMMO MPOBOJMTH IPHU OJHOHW MOCTOSIHHOM
BEJIMUMHE PACX0/a WM HOHMKEHHS YPOBHS BOJBI.

2.4.3. Tlpu oTkauke CcJleqyeT OCYIIECTBIATh HENPEPBIBHBI OTBOJ
OTKauMBaeMOM BOJbl HAa PACCTOSHME, MCKIIOUAIOIIEE BO3MOXKHOCTh €€
BIUSIHUS HAa ypOBEHb (HAMOp) BOABI B CKBAXHHAX B MEPHOJ OTKAYKU H
HOCJIETYIOIIEr0 BOCCTAHOBIICHUS €T0.

2.4.4. OTtkauky HEo0X0aANMO IIPOBOJUTH HETPEPHIBHO;
HETIPO/IOJDKUTENBHBIE MIEPEPhIBEl MO0 TEXHUYECKMM INPUYMHAM HE JOJDKHBI
npesbiaTh cymMmmapHo 10-15% oT nmpomoyDKUTENBHOCTH MCHBITaHUS M HE
JOJDKHBI TPHBOIUTh K HCKaxkeHHIO rpaduka (oOliero Buaa) H3MEHCHHs
YPOBHSI BOJIbI BO BPEMEHH.

2.4.5. YacroTra nM3MepeHusi pacxola M AWHAMHYECKHX YPOBHEH BOABI B
NpoLIECCe WCIIBITAHUSI J0JDKHA OBITh OIperiesieHa NPOEKTOM IPOW3BOJCTBA
paboT B 3aBHCHMOCTH OT II€JIE€BOrO HAa3HAYEHHS M MPOJOIDKUTECIBHOCTH
OTKa4eK BOJIbI; OHA JIOJDKHA OBITh JOCTATOYHOM AJISI IIOCTPOCHUSI BPEMEHHBIX
rpaduKOB NPOCIESKHUBAHUS MOHIKCHHS (MTOBBILICHUS TIPH BOCCTAHOBJICHHH)
ypoBHs BoJbI. V3MepeHus pacxona Bojabl HEOOXOJUMO IPOBOJHUTH B TE e
CPOKH, YTO U 3aMep yPOBHEH.

2.4.6. Habmonenue 3a ypoBHEM Bojbl (IIPU MPOU3BOACTBE MUCKPETHBIX
3aMEpoB) B CKBa)KMHAX KyCTa HA[UICKHT MPOHM3BOJMTH B OAHOH U TOU Ke
I0CJIEI0BATEIILHOCTH € TEM, YTOOBI IIPOMEKYTKH BPEMEHH MEXKIY 3aMepaMu
B OJIHUX M T€X € CKBOXXMHAX OBUIN 110 BO3MOXXHOCTH PaBHBIMHU.

2.4.7. OTKauky BOJBI W3 CKBA)XKWH, PACIIOJIOKEHHBIX Ha IMPUOPEKHBIX
y4JacTkax, C BOJOHOCHOTO TOPH30HTA, THJPABIMYECKH CBS3aHHOTO C
MOBEPXHOCTHBIMM BOJOTOKAMHM W BOJOEMaMH, a TakXkKe M3 CKBaXHUH,
PacIosoKEeHHBIX BOJIM3U KPYIHBIX KapCTOBBIX POJHMKOB CO 3HAUYUTEIbHBIMU
KoJIeOaHMSAMH MX pacxolia BO BPEMEHH, B NEPHOJ MABOAKOB IPOBOAUTH HE
JIOIYCKaeTCH.



2.4.8. Tlocne OKOHYAHUS OTKAYKH CJICJAYST HMPOBOJUTH HAONIOJCHUS 3a
BOCCTAHOBJICHHEM YpPOBHEH BOJBl B CKBOKHHAX; IPH 3TOM 4YacToTa
HAOJIONCHUHA  JOJDKHA  O0CCleYMBaTh  IOJYYCHHE MPEICTaBUTEIBHBIX
rpaMKOB MPOCIICKUBAHUS.

2.4.9. JluKBHIAUHWIO  CKBAXWH, MPEeIyCMOTPEHHYI0  MPOEKTOM
MPOU3BOJICTBA PA0OT, HAIJICHKUT IMPOU3BOIUTH MOCIE MOJNEBOH 00pabOTKU
Pe3yIbTATOB UCIIBITAHUS M MPOBEPKH BCEX IMOTYYCHHBIX TaHHBIX.

2.4.10. ]Ins KOHTPOJS OTKAYKK BOABI M TEKYIICH WHTEPIPETALUHN €c
Pe3yIbTATOB HAICIKUT CTPOUTH TPaPUKH:

W3MEHCHHUS BENWYHMH MOHIKEHUH YPOBHEH BOJBI (S) BO BpPEMEHH (t) B
[EHTPAIFHON 1 HAOIIOAAaTEIFHBIX CKBAXKWHAX [S = f (t )] 178 [S = f (|9t)] ;

N3MCHCHUA BCIMYUH pacxoga BOIBI (Q) BO BpPEMCHH B HCHTpaHBHOﬁ
CKBaXHWHC

[Q@=t(t):

t
IJIOIIATHOTO [S: f(lgr)] U KOMOWHHPOBAHHOTO S=1f Igr_2

MPOCJIC)KMBAHUA IO JAaHHBIM KYCTOBBIX OTKa4CK (HpI/I HCO6XOHI/IMOCTI/I), rac
r PacCToOAIHNE MEKIOY HeHTpaHBHOﬁ n Ha6H}OZ[aTeHBHBIMI/I CKBaXMHaMH.

3. MeToa HaauBa BOABI B HIYP(bI

3.1.VYcnoBus MMpOBEACHUSA UCTIBITAHUA

3.1.1. MecTONON0KEHUE ITYHKTOB OMPOOOBaHUs, KOJIUYECTBO HAJIHBOB
BOJIBI B INyp(pBI M METOAWKA HX MPOBEICHHS JOJDKHBI OBITh OINPEICIICHBI
MPOCKTOM IMPOU3BOJACTBA PAOOT C Y4ETOM YCIIOBHMA, yKazaHHbIX B m. 1.5,c¢
MOCJCAYIONIMM YTOYHCHHEM UX 10 JAaHHBIM IIOJICBBIX KCIBITAHHNA U
1a00pATOPHBIX MCCIICIOBAHUNA TPYHTOB.

3.1.2.B cocraBe HCOBITAHUN AOJDKHO OBITH. MCCICHOBAHHE CKBAKMHAMU
win mypdaMu TONIIM TPYHTa, TEOJIOTHYECKas TOKYMCHTAIMs €€ B OTOOp
npo0 IpyHTA U3 KXKIOTO BBIICICHHOTO CJI0sI, HO He pexe yem yepe3 0,5m.

B pesynbrare 1a00paTOpPHBIX MCCIIEIOBAaHUN JOJDKHBI OBITH ONpPEEIICHBI:
OObEMHBIH BEC, IOPUCTOCTb, BIAKHOCTh, IIOJIHAas BJIArOEMKOCTh U
rpaHyJIOMETPUYECKHUit cocTaB (1S MECKOB) IPYHTA.

3.1.3.McnpiTanue METOIOM HaIKMBa BOJABI B IIYPQBI CICTYET BBHIIOIHATh B
OJTHOPOJIHBIX TIO JINTOJIOTMIECKOMY COCTABY M IULIOTHOCTH CIIOXKCHUS TPYHTaX.

3.1.4. VcneiTanue HaJJIC)KUT MPOBOAUTH IIPU NOCTOSIHHOM HAIOPC BOJbI
110 TEXHOJIOTUYECKHUM CXEMaM.

YCTaHOBHMBILIETOCS JBWKEHHS BOJBI 0 CTaOMIM3alMKM pacxola BOABI MpH
YCJIOBHH, YTO IJIyOMHA NMPOMAaYMBaHMS B IIEPHOJI IIPOBEICHUS UCIIBITAHUN HE
JIOJDKHA JIOCTHIaTh KaMJULIPHOM KaiiMbl TPYHTOBBIX BOJ| WJIM I'PaHULBI CIIOS
TpyHTa C UHOM BOAONPOHUIIAEMOCTBIO;



HCYCTAaHOBUBILICTOCA JBHXKCHUA BO/JIbI - 0e3 H€06XOHI/IMOCTI/I
CTa6I/IJ'II/I3aIII/II/I pacxoga BOAbL U OrpaHUYCHUS I"J'Iy6I/IHI>I npoMavrBaHUsA.

HpOBe[[eHI/Ie HCObITAHUA IO CXEME HCYCTAHOBUBLICTOCA ABUIKCHUS BOAbL
JAOIMYyCKAcTCA MpU CBO60,HHOM NMOHWKCHUU YPOBHA MU IMOCTOAHHOM pPAcCXolec

BOJIBL.

3.1.5.B cocraBe BOABI, MPUMEHSICMOMN JIJIsl UCIIBITAHUMN, HE JIOJDKHO OBITh
MEXaHHUYCCKUX M OPTraHUYECKUX MPUMECCH.

3.2. Anmaparypa

3.2.1.B xoMIuiekTe 000pYIOBaHUS ISl TIPOBECHUS UCTIBITAHUS JOJDKHBI
OBITh:

UHQUIBTPOMETP OJTHO- WM ABYXKOJIBIICBOH;

MUTAIONIAs CUCTEMA IS IOJIa9¥ BOABI B UHMUIBTPOMETD;

WHCTPYMCHT JIJIsI TOJITOTOBKYU 3yMIi(ha ¢ TOPU30HTAIBHBIM JTHOM.

3.2.2.01H0KO0IIb1IEBON MHOWIBTPOMETP JIOJDKEH UMETh JTUaMeTp He MeHee
35 cM; IBYXKOJIBLIEBOW - TUAMETP BHEIIHEro Kobla He MeHee 45-50cM npu

OTHOIIICHHH €T0 K JUaMeTpy BHyTpeHHero kojbua 2:1.

3.2.3. [luraromas cucrema I0JDKHA OOECIICUUTh HEIPEPBIBHYIO MOJady
BOJIbI B HH(UIBTPOMETP.

3.3.1ToAroToBKa K UCIBITAHUIO

3.3.1.T1oaroToBKY K HCIBITAHHIO HEOOXOAMMO MPOBOJUTH B CICAYIOIIEM
MOPSI/IKE:

ycTpoiictBo B mypde 3ymnda riyomHoit He w™menee 20 cMm ¢
pa3paBHUBaHHEM JHA M yJAICHHEM KOJIbMATUPYIOIIETO MaTepUaa,;

yCTaHOBKAa MH(MWIBTPOMETpA C BIABIMBAHHEM €ro Ha IyOMHY He Oosee
2,5¢wMm;

YCTPOMCTBO MOAYIIKK HAa JHE 3ymida M3 IMECKa, MEIKOTO IPaBUS WIA
JIPYroro XOPOIIIO MPOHUIIAEMOT0 MaTepuana cioem 1-2 cum;

YCTaHOBKA NUTAKOMINX U PE3CPBHBIX €MKOCTeil ¢ BOHOﬁ;

MPOBEpKa HENOCPCACTBECHHO NEPEC/I HAYAJIOM HCIBbITAaHUN pa60TLI CHCTCMBbI
TIUTAaHUs,

IIOAroTOBKa 060py;[0BaH1/1${ JJIA 6yp€HI/I${ CKBa’>XMHbI U CPCACTB I 0T6opa
Hp06 I'pyHTa Ha BJIAXKHOCTD.

3.3.2. 3a30p MexIy KOJbLOM HMHOHILTPOMETpPAa M CTEHKaMu 3ymrda
CJIEJlyeT 3allOJHUTh TPYHTOM, BBIHYTBIM B MPOLECCE MPOXOIKU 3yMIda,
cinosiMu 10 2-5 ¢M ¢ TpaMOOBKO#H HMX IO TUIOTHOCTH, OJNM3KON K IUIOTHOCTU
TPYHTa B €CTCCTBCHHOM CIIOKCHUU.

3.3.3. IIpu ucHoNB30BaHUM JIBYXKOJIBIIEBOTO HH(MIBTPOMETpa KOJbLA
JOJDKHBI OBITh YCTaHOBJEHBI KOHLEHTPUYECKH, a YPOBHM BOJBI B HHUX
OJIMHAKOBBIMHU.



3.3.5.* TIlepen Ha4asoM UCIBITAHUH CJEIyeT 3alojHUTH JKypHAI
ucnbITanus (mpunoxenue 5.3).

* Hymepanusi COOTBETCTBYET OPUTHHATY.
3.4.TlpoBeeHUE UCTIBITAHUS

3.4.1. HpI/I MPOBCACHUN HCIBbITAHUSA HAAJICKUT BBINOJIHUTH CICAYIOLINC
OCHOBHBIC ONI€paLIUM:

3aroJjHeHne MHQUILTpOMETpa BojoH ciioeM He Menee 10 cMm ¢ dukcanmeit
Hayalia UCIIBITaHUH B )KypHae,

HCHPEpbIBHAA IOJavda BOAbI I MOAACPIKAHUA 3aJaHHOTO YPOBHSA WIN
pacxona,

3aMEp YpOBH: U pacxoda HOCTyHaIOHIeﬁ B I/IH(i)I/IJ'ILTI)OMeTp BOJBI,

KOHTPOJIb 32 paboTOl M3MEPUTEIbHOW aIrmaparypbl U BeIEHHE >KypHaya
UCIIBITaHUH ¢ PuKcanneil N3MEHEHUH NPUPOTHON 00CTAaHOBKH;

MNPEKpallCHUE HATIMBA,

OypeHre ckBaxuH (MOC/ie OKOHYAaHHS HAIKBA) 1U1sl 0TOOpa npod rpyHTa Ha
BJIQYKHOCTD U ONPEJENICHUS [TyOUHbI TPOMaYHBaAHHU.

3.4.2. 3mepeHue pacxoza BOJbI ciieayeT npouzBoauts yepe3 10 muH B
TeYeHUe mepBoro yaca, yepe3 20 MuH - B TeueHHe BTOporo yaca, yepe3 30
MHUH - B TCUCHHE TPEThEro 4aca W janee - yepe3 60 MHH 1O OKOHYAHUS
HCIIBITAHUS.

3.4.3. IlorpemHocT, M3MEpEHHsT pacxoja JODKHA ObITh He Ooinee 5%
(hakTH4YECKOTr0 pacxoja BObI.

BennunHa xonebaHuii ypoBHS BOABI B HHQMIBTPOMETpPE NPH NPOBEACHUN
HaJIMBa C OCTOSIHHBIM HaIlOPOM JIOJDKHA OBITH He OoJiee:

JUTSL TIOJTYTIPOHHUIIAEMBIX TPYHTOB - 2 MM;
JUTSL XOPOIIIO MPOHHUIAEMBIX - 5-10MMm.

[Ipu npoBeaeHNN HajKMBa C TIOCTOSIHHBIM PacX0/0M BOJIbI MK CBOOOIHBIM
MOHIKEHUEM YPOBHS BOZBI IIOCJIE HAINBA MOTPEIIHOCTh U3MEPEHUH YPOBHS
JoJDKHA OBITH He Oonee 3-5MmMm.

3.4.4. Pacxon BOJBI ClIEyeT CUUTATh YCTAHOBHMBLIMMCS, €CIIM B TEUECHHE
nocJyieIHUX 6 4 He HaOJI0At0TCsl YMEHBIICHUS M OTKJIOHEHUSI N3MEPEHHBIX 32
9TOT nepro 3HaueHuit 6osiee 10%0T cpeHel BETMYHUHBI.

3.4.5. [lna onpexpeneHus TIIyOMHBI TPOMAauMBAaHUs  JOIYCKaeTCs
HCIIOJIb30BaTh PAIMOMETPHUYECKHE CIIOCOOBI.

346I[H${ CBOCBPCMCHHOT'O KOHTPOJIA 3a XOA0M HaJIUBA U UHTCPIIPETALINU
€0 pC3yJIbTaTOB B IIPOLIECCC HCIBITAaHUN CJICAYCT CTPOUTH rpaq)m(n:

Ipy MPOBCACHUUN HaJIMBa C MOCTOAHHBIM HAIIOPpOM (h = ConSt)

[v = f(t)] " [VW: f(w)]



rac

V= Q - TEKyIIast CKOPOCTh (Q - Pacxo/1) BOUTHIBAHUS BOJIBI;
W - CyMMapHbIi (C Hayajia UCIBITAHUS JO MOMEHTA 3amepa) 00beM
BIUTHIBAIOIICICS BOJBL;
- IUIOIIAb HHPIIBTPOMETPA,;
pemuuuner Vo W CleyeT NPUHAMATh HA OJMH W TOT XXE MOMEHT
BpEMEHU;

Ipyu OpoOBCACHUN HaJIMBa C MNOCTOSAHHBIM Pacxoa0oM (Q - Const) nJm
HaJmBa CO CB060,HHI)IM MOHUKCHNUEM YPOBHS

h=f(t) mu=f(t),

rae N - BHICOTA CJI0S BOABI B MHUILTPOMETPE;

U - ckopocTh nogbeMa WK OHIKEHHST YPOBHS BOABI B
nnduisTpOMeETpE.

3.4.7. Tlpu otkiIoHeHHH rpaduka I_VW = f (W)J OT JIMHEHHOro
(HapyIeHHe OHOPOAHOCTH CMOYCHHON TOJIIM TPYHTA) MCIBITAHKUE CIIEAYET
MPEKPATHUTh.

IMMPUJIOXKEHUE 1

CrnpaBo4Hoe
TepMHHBI U OTIpeIe/ICHHUS
Tepmun Ornpenesnenne
IIpoHHIIaEMOCTD CaoiicTBO  (CHOCOOHOCTB) TIPyHTa IPOIYCKATh

JKHIKOCTh WJIM Ta3 oA JEHCTBHEM nepemnana
JaBJICHWA WK HAIopa

Bopomnponuniaemocts | I[IpoHuiiaemocTs rpyHTa 117151 BOABI

OumnbTpanys JBr>xeHHE KUIKOCTH B IOPUCTOM Cpejie
KUIKOCTH




CxkopocTb
¢bunpTpanun

Koapunmenr
BOJIONIPOHUIIAEMOCTH

(punbTpanmm)

I'panuent Hamopa

BbesnanopHsie
MOJ3E€MHBIE BOJBI

Hanopusie
MOJ3E€MHBIE BOJBI

OTkauka

Harneranue (HasuB)

30Ha HEITOJHOT0
BOJIOHACBIILIEHUS

30Ha HACBIIICHHAS

Pacxoz[ KUIOKOCTH, HpOTeKaIOIIIeﬁ qyepe3 CAUHULlY
mjiomaian MOonepeyYHOro CCUCHUA rpyHTa,
BKJ'HO‘-IaIOIIIeﬁ iomanab CCUCHUA IMopoBOIo
IMPOCTPAHCTBA U IJIOIAAb CCUCHUA CKEJICTA I'PYHTA

CkopocTh  (GUIBTPALMM  BOJIBI
Haropa, paBHOM EANHHMIIE

P TpajUeHTE

ITonmxeHnue Hamopa BOJbI, OTHECEHHOE K €IUHUIIE
JUIMHBI IyTH QUIBTPALN

Boapl BOJIOHOCHBIX TJIACTOB, UMEIOLITUE CB06OI[HyIO

MOBEPXHOCTh, JIaBJICHWE HAa KOTOPOH paBHO
aTMoc(epHOMY

Boxbl  BOJIOHOCHBIX IIACTOB, HE  HMEOLIHE
CBOOOZHOH  TOBEPXHOCTHM W  W30JMPOBaHHBIC
cJ1a00NPOHNIIAEMBIMH W BOJIOYTIOPHBIMHU

TpyHTaMH C [bE30METPUYECKHM HAlOpOM HaJ
BEpXHEW rpaHuIei! mnacTa

OTkayka BOJBI U3 CKBAXMHBI, HIypda WM APYrux
BBIPA0OTOK C IEJIBbI0 MOHWKCHHUs YPOBHs (Hamopa)
NOA3EMHBIX BOJ [UIsi ompeneneHus: koadduimenra

¢unbTpaliM M IPYrUX  THAPOTEOJOrMYECKUX
XapaKTEePUCTUK
Harneranue (HamMB) BOABI WM BO3IyXa B

CKBaXXUHY WJIN Hlyp(l) C LICJIbIO MOBBILMICHUS Hamopa
(ZlaBJ'IeHI/Iﬂ) B BOJOHOCHOM IINIaCTC MW CO3JaHUA

NOTOKa TPYHTOBBIX BOA (BO3ayxa) B  30HE
HEMOJIHOTO ~ HACBHIEHWA Al OIpeJesIeHUs
THIIPOT€0JIOTHUECKUX XapPAKTEPUCTHK

I'pyHTHI, pacIiooXeHHbIE BBIIIE YpOBHS
TPYHTOBBIX BOJ

Haceplmennsle BOJOW TpPYyHTHI, PacHONI0KEHHBIE

HIDKE YPOBHS T'PYHTOBBIX
HaIOPHOIO IIacTa

BOA WK KPOBJIH

IMPUJIOXKEHUE 2

Pexomennyemoe

MeToa HarHeTaHUS BOJbI B CKBAKUHBI




1. YcnoBus npoBeaeHns1 HCIBITAHUS

1.1. MCTO,H Haru€TtaHvgd BOAbI B CKBaXHWHBI CJICAYCT HNPUMCHATL Jid
OIpCACIICHUA OTHOCHTEIIBHOM BOJONPOHUIACMOCTHU T'PYHTOB B MACCHUBE U
HU3MCHCHUS BOJOMNPOHUIACMOCTHU T'PYHTOB IOJ BO3ﬂeﬁCTBH€M (bHJ'ILTpaHI/II/I
BCJICACTBUC HAIlOpa, CO34aBacMOro BOAONOANIOPHBIMU COOPYIKCHUAMU.

1.2. Harueranue BOJABI CJEAYEeT NPOU3BOJUTH B BEPTHKAIbHBIE U
HAKJIOHHBIC CKBa)XMHBI auameTpoM 50-250 MM Ha yvacTkax (MHTepBaiax),
W30JMPOBAaHHBIX ~ TaMIOHAMH  WIM  JPYIMMH  YIUIOTHUTEJIBHBIMU
yCTpOMCTBaMH.

1.3. Merox HarHeraHuss BOJbl B CKBRXWHBI JUIi  OINpEICICHUS
OTHOCHUTEJIHOM BOJIONIPOHUIIAEMOCTH HAJICKHUT BBINOJIHATh IPU OIHOU
crynenu Hanopa - 10nmm 100m.

1.4. Harueranme c¢ HamopoM 10 M HEOOXOQMMO MPOBOIUTH JUIS
OMpENeNICHUs] YICIBbHOTO BOIOIOTIIONICHUS (q) - BEJIMYMHBI ITOTJIOLIEHUS

BOJIbI B Ji/MHH Ha 1 M OmbITHOrO WHTepBaia mpu Hamope 1 m. [lo Benmunue
YIEIBHOTO BOJIOTIOTIOLIEHUS cienyer HIPOU3BOJUTH OLIEHKY
(UIBTPALMOHHONM N3MEHYMBOCTH TPYHTOB B MacCHBE.

Harneranne ¢ nHarmopom 100 M Ha[UIe)KUT TPOBOIUTH JUIS ONPEACICHHS
NPUBEJCHHOTO pacxona (Qn) - BEJIMYHMHBI MOTJIOMICHHS BOIBI B 1/MUH Ha 1
M OmnbITHOro MHTepBana npu Hanope 100 M, Beigep>kaHHOM B TeueHue 10
mun. TTo Bemmunne Q) cresyer nponsBoauTh OLEHKY HEOOXOAMMOCTH H

YCHOBI/Iﬁ BBITIOJIHCHUA HWHBCKIMOHHOI'O YIUIOTHCHUSA TPYHTOB npu
IMPOCKTUPOBAHUN HpOTI/[BO(i)I/IHLTpaIII/IOHHI)IX 3aBCC.

1.5. Harueranue ¢ namopom 100 M ciieyeT mpoBOAUTH B CKBaKHHAX,
MPOXOIUMBIX Ha y4acTKax BEPOSTHOTO PACTIONIOXKEHHUS
NPOTHBO(MMIBTPAIIMOHHBIX 3aBEC, HAaYMHAS C TJIyOWH, HIDKE KOTOPBIX HE
MOTYT  NPOUCXONUTh  PACHIMPCHUE  TPCUIMH  TOJ  BO3ACHCTBHEM
NPWIOKEHHOTO HAmopa U MPOPHIB HATHETaeMOW BOABI HA 3EMHYIO
MOBEPXHOCTb.

1.6. Harneranue BOJp! JUIsl ONIpEEIeHHs U3MEHEHHUS BOAOIIPOHUIIAEMOCTH
TPYHTOB II0J] BO3/EHCTBHEM (QWIbTPAlMM, CBSI3aHHOH C HaNopoM,
CO3/1aBaeMbIM BOJONOANIOPHBIMU COOPYXEHHSIMH, HEOOXOJMMO BBIIOJIHSITH
P TPEX CTYIEHSAX Haropa:

| -10wm;
Il - MakcHMaNBHBII HArOp Ha BOJOHATIOPHOM COOPYKEHUH;
l-10 m.

1.7. BCHI/ILII/IHy Hanopa cjJaeayeTr OTCUUThbIBATh IIPpU HArHeTaHuu B
06B0,HH€HHLIC TPYHTEI - OT CTATUYCCKOT'O YPOBHS IMOA3EMHBIX BOJA B OIIBITHOM
HUHTEPBAJIC, B H€06BO,HH€HHLIC TPYHTHI - OT CEPEAUHBI ONTBITHOT'O MHTCPBAJIA.

1.8.Harueranue ciie{yeT MpOBOANUTH HUCXOASAIIUME HHTEPBAIAMH, T.€. [0
Mepe yriyOJieHust CKBaKuHbI. HarHetanue B panee npoOYpEHHYIO CKBAXHUHY
JIONYCKAETCST TOJBKO B TOPSAAKE HCKIIOUEHHS, TMPH  CIEHHATbHOM
000CHOBaHMH.



1.9. UnTepBan misi NpOBEICHHS HCHBbITAHHUS (OMBITHBIN) HOJKEH OBITh
MOJIHOCTBIO PACIIOJIOKEH B HEOOBOIHEHHBIX MJIM OOBOJAHEHHBIX TPYHTAX.

B HakI0OHHBIX CKBa)KHHAX HarHeTaHUE BOJbl B UHTCPBAJIbI, MIPUMBIKAIOIIHUC
K YPOBHIO IOA3CMHBIX BOJ, HC JOIMYCKACTCA.

1.10. /InnHa ONBITHBIX WHTEPBAJIOB JOJDKHA OBITH NMOCTOSIHHOW M paBHA 5
M.

OTCTyHJ’IeHI/IH oT CTaH,HapTHOﬁ JUIMHBL  HWHTCPBAJIOB JOMYCKAKOTCA B
CICAYIOLIUX CIIy4dasX:

NP HEBO3MOXKHOCTH Pa3KaTHs TaMIIOHA HAa 33aJaHHOW TIyOWHE - JUIUHY
MHTEpBaJia IOMyCKACTCsl YMEHBIIUTH WK yBennmduth Ha 0,5-1,0Mm;

[PU UCTBITAHUSIX B TOJYNPOHHUIIAEMBIX IPYHTAX C BEIMYMHAMHU YCITBHBIX
BojonoriorieHuii Mmenee 0,051/MuH - 1yMHY HHTEpBaa ClieyeT MPUHUMATh
10 wm;

Inpu onpeacjJcHUun BOAOMPOHUIACMOCTU KOHTAKTHBIX 30H W IIpHU
HCO6XOHI/IMOCTI/I YTOYHCHUSA IIOJIOKCHUA W PasMEpoB 30H, HWHTCHCUBHO
norjaomarmux BO4Y B npeaeciaax HUHTCPBAJIOB C OOJIBLINMHU
BOJOMNOIVIOIICHUAMMU, - JUIMHY UHTCpPBaAJia JOIMMYCKACTCA NPUHUMATL MCHbBIIC 5
M.

1.11. Bona, npuMeHsiemasl Uil HarHeTaHusi, He JOJDKHA COJEPXKaTh
B3BEIICHHBIX MUHEPAJIBHBIX U OPraHUYECKUX YAaCTHL, MUHEPaIU3aLHsi BOJIbI
He JoipkHa mpebimiath 30 1/i1; TemmepaTypa BOJbI HE JOJDKHA OBITH Ooiee
yeM Ha 5°C HIXKE TemrepaTypbl MOJ3EMHBIX BOJ MCCIEIYyeMOIr0 MaccHBa
TPYHTOB.

HpI/I HAar"u€TaHnuvu BOJblI B BOJOHOCHBIC IUJIACTbI, HCIIOJIbB3yEMbIC WIN

OPUTOAHBIC IS BO,HOCHa6)KeHI/IH, HCO6X0[[I/IMO HUCKJIIOYUTH BO3MOXXHOCTb UX
OHOJIOrMYECKOT0 U XUMHUECKOTO 3arpA3HCHUA.

2. Annaparypa
2.1. B xoMruiekTe 000pYIOBaHHs AJsl MPOBEICHUSI UCTIBITAHUS JTOJKHBI
OBITH:
Hacoc;
TaMIIOH JUTS M30JISILHU ONBITHOTO HHTEPBAJIA;

KOJIOHHA HarH€TaTCIbHbBIX pr6 C OTOJIOBKOM,

paclpeneNTeNIbHOe  YCTPOHCTBO  IUIsl  PETYJIMPOBAaHHS  pacxojaa
HarHeTaeMoH BOJBI;

M3MEpHUTENbHBIE TIPHOOPHI WM YCTPOWCTBA JUII HM3MEPEHHS pacxoia,
HATIOpa, YPOBHS BOJBI.

2.2. JIns npoM3BOJACTBAa HATHETAHUsI BOJBI CIIEAYET MPUMEHSATh HACOCHI,
o0ecrieunBaroNIe PAaBHOMEPHYIO ITOJIady BOJBI C TPEOYEMBIMH PacXoaaMu 1
HAIIOpaMHU.



HpI/I HCIOJIb30BAHUU TOPHIHCBBIX HACOCOB CHUCTCMaA HArHeTaHus BOIbL
JOJIDKHa OBITE 06opy,u03aHa KOMIICHCATOPOM JId CrJIa’KUBAHUA MYyJIbCallUU
noaaBaeMoﬁ BOJIBI.

2.3. O6opynoBanue, TpyOONpOBOIbI, MPUOOPHI M APYrHe YCTPOWCTBA,
NPUMEHSIEMbIE TTPU HATHETAHMSIX, JOJDKHBI OBITh PACCUMTaHbl HA HAIIOPHI, HE
meHee yeM B 1,5 pasa mpeBbliaroniye MakcHMallbHbIE Haropbl BOABI MPH
UCIIBITaHUH.

2.4. OTHOCHTENbHAS TIOTPEITHOCTE U3MEPEHHs Y BOJOMEPOB HE OJDKHA
npeBblaTh 5% 0T (akTHUEecKoro pacxopa BOABI, Y MaHOMETpPoB - 5% or
(haKTHYECKOTr0 HANlopa BOAKI.

3. IMoAroToBKa K HCHBITAHUIO

3.1. [ToAroToBKy K HCHBITAHUIO HEOOXOIMMO MPOBOJHTH B CIEAYIOLIEM
TOpSI/IKE:

MOHTa)X CHCTEMBI BOJOCHA0XKEHNS,

OYHMCTKA CKBAYXHWHBI OT MIJIAMA;

3aKpeIUIeHIe U HUBEINPOBAaHHUE HyJIEBOH TOUKH;

MPOBEICHIE POBEPKU M TAPUPOBKU M3MEPUTEIHHOM anmaparypsl;
cOOpKa M YCTaHOBKA TaMIIOHA B CKBaXXWHY Ha HAMCUCHHYIO TIIyOHHY;

3aMep B OOBOJHEHHBIX TPYHTaX BOCCTAHOBHUBILETOCS O CTAaTHYECKOTO
YPOBHA BOABI B ONpOOyeMOM HHTEpBajle W B CTBOJEC CKBAXHHBI HaJ
TaMIIOHOM,;

cOopKa pacmpeleNUTENbHOT0 yCTPOiCTBA W NPOW3BOACTBO  BCEX
HEOOXOAMMBIX COeTUHEHHUH (TIPH HCIOIB30BAHUM MEPHBIX 0aKOB TPOBEpKa
TPaBUIIBHOCTH MX YCTAHOBKH M pabOTHI KPaHOB);

MpOBeJIcHIE TPOOHOTO HATHETAHUS C 3aJ]aHHBIM IS UCTIBITAHUNA HAITOPOM
Bomel B TeueHue 10-15 MuH I yCTAHOBJICHHUS HAACKHOCTH H3OJSIMA
OTIBITHOTO WHTEpBaja W MPOBEPKH PabOTHl HACOCOB W TEPMETUIHOCTH BCEX
COEIMHEHUMN.

3.2.Ilpu MOATOTOBKE K MCIIBITAHHUIO C TPEMS CTYIICHSIMH HAIopa mpoOHoe
HarHeTaHUE BOMBI HEOOXOAWMO BHIMONHATH ¢ HamopoMm 10 m. HamexHoCTh
W30JISIIIMY MHTEpBaja Py Harope, 3aJaHHOM JIJIsl BTOPOM CTYIEHH, HAJISKUT
MIPOBEPSATH B XOJI€ UCTIBITAHUS.

M3omamuio onbITHOTO HHTEPBANIA CIEAYeT CYUTATh BHITOTHEHHOW, €CITH BO
BpeMs MPOOHOTO HAarHETaHWS IOIBEM YPOBHS BOIBI HAll TAMIIOHOM HE
MpOUCXOoauT (B HEOOBOMHEHHBIX TPYHTAX CTBOJ CKBAKHWHBI HAIl TAMIIOHOM
OCTaeTCsl CyXWM) WITH COCTABISICT K KOHITy MPOOHOTO HATHETaHWs He Goiece
2% OT BeNMYMHBI HAMOpa B ONBITHOM HHTEpBAJIE.

3.3.1Ipu Heyn0BIETBOPUTEIHHON U3OJISILIUK ONBITHOIO HHTEPBAJa TAMIIOH
crienyet nepecraButh Ha 0,5-1,0M BBepX MM BHHM3 MO CTBOJY CKBa)XKHHBI U

TTOBTOPUTH TPOOHOE HATHETAHNE BOAHI.

3.4. Tlepex HayajioOM HCHOBITAHUS HEOOXOJUMO 3alOJHUTH JKypHAI



ucnbITanus (mpunoxenue 5.4).

4. l'[pOBez[elme HCIIBITAHUA

4.1. Tlpu mpoOBEeNCHUU WCIBITAHUS HAUICKHUT BBITIOJHUTH CIIEAYIOIIHE
oTiepaIuu:

CO3/IaHHE B OIBITHOM MHTEpBAJC 33JaHHOTO HAIOpa W MOJAEpKaHHE ero
TIOCTOSTHHBIM B TEUCHHE BCETO WCIBITaHUs (CTyNeHH) ¢ (uKcanumel Hadamma
WCTIBITaHUS B XKypHAaJe,

3amepsl (depes kaxasie 5 wian 10 MuH) 00beMa BOJIBI, IIOCTYIAIOMIETO B
ONBITHBIA WHTEPBal, W KOHTPOJb 3a IIOCTOSIHCTBOM Hamopa, a Mpu
HArHETAHUHM BOJbI Oe3 HM30BITOYHOrO JABJCHHUS HAJ YCThEM CKBAKHHBI -
JIMHAMHUYECKOTO YPOBHS B OTIBITHOM HHTEPBAJIE;

KOHTPOJIb 33 HAJIEKHOCTHIO U30JISLMU ONBITHOTO MHTEPBANIA IIyTEM 3aMepa
YPOBHs BOIbI B CTBOJIE CKBKMHBI Hall TAMIIOHOM B Hadaje, CEPEIUHE U
KOHIIE UCIIBITAHUS (CTYIIEHH HAIIOPA);

KOHTPOJIb 32 pabOTOH U3MEPUTENHHON armapaTyphl U BEICHHUE KypHaIa.

4.2.3amepbl YPOBHS BOJBI HEOOXOAUMO MTPOU3BOIUTH C TOYHOCTHIO: 1 cM
npu riryounae ypoBus 10 10m u +0,1% 0T riiyOuHBI H3MEPEHHUS [IPH TITyOHHE
ypoBHs 6oiee 10 M.

4.3. VcnbiTanue Mpu 3aJaHHOM HAIOPE BOJBI CIEAYET BBIIOJHSITH
HETIPephIBHO. B HWCHBITaHUAX € TpeMms CTYNCHSMH Halopa IepephIBBI Ui
mepexoia OT OJHOW CTYIEHH Hamopa K OPYrod MOJDKHBI OBITH CBEIEHBI 10
MUHHMYMa.

4.4, Harnetanus Bojbl ¢ HaopoM 10 M U ¢ Tpems CTyNeHsAMH Haropa (II.
1.7) He0OX0AMMO MPOBOIAMTH 10 MOJYYEHHSI YCTAHOBHMBIIErOCsS PAcxoja IpH
JAHHOH BelM4KHe Haropa. Pacxo/ BOAbI cleoyeT CUNTATh YCTAHOBHBIIMMCS,
€CII IpPU JaHHOM IIOCTOSHHOM HAaIlope ero BeJIMYMHA MPAKTUYECKH He
MeHsieTcsl B TeueHne 1 u npu HarHeTaHuu B (DUIIbTPALIMOHHO HEYCTOWYHBBIC
rpyHThI U B Tedyenne 30 MUH BO BCEX OCTAIBHBIX CIyYasX.

4.5. TIpoao/mKUTEIbHOCTh HarHeTaHusi BoAbl ¢ Hamopom 100 M ciemyer
npuanMate 10 MuH. 32 pacueTHYIO BEJMYMHY pPacxoja CleayeT MPUHUMATh
Cpe/IHUIA pacxo/] 32 3TO BpeMsi.

Ecnu Hamop Boxsl 100 M He MOXET OBITh JOCTHIHYT, TO HarHeTaHHE
JIONyCKaeTcss MpPOBOAWTH IPH MeEHbILIeM Hamope, HO He Menee 50 M.
BennunHy pacxoma Boabl B 3ToM ciy4dae npu Hamope 100 M cienyer
OTIpeneNaATh IyTeM JHMHEHHON OHKCTPANOJBINA BEIHMYMHBI pacxoja mpu
HAIope, JOCTUTHYTOM IPY MCIIBITAaHHH.

4.6. [lpy mpyMEHEHHH TAMIIOHOB, KOHCTPYKLHUS KOTOPBIX HE MO3BOJISET
3aMepsATh HANOp HAarHeTaeMOW BOJbBl HEMOCPEACTBEHHO B  OMNBITHOM
WHTEpBase, B PACUETHYIO BEIMYMHY Haropa HeoOXOIMMO BBOJHUTH MOIPABKY
Ha MOTEpH HAropa B KOJIOHHE HArHETATEJbHBIX TPYO, €CIM BENMYMHA ITHUX
MOTeph, OMpeesieHHass TapupPOBKOU, cocTaBiseT Oosiee 5% oT BeMMIMHBI
HAIopa, 3aJaHHOTO MPH UCIIBITAHHH.

4.7. Jlns CBOEBPEMEHHOTO KOHTPOJNS 3a XOIOM HarHeTaHUs BOIBI U
YCTAHOBJICHUS €T0 MPOJOJDKUTEIHFHOCTH B MPOIIECCE HCIBITAHUN C HAIIOPOM



10 M ¥ Tpems cTyneHsMH Harnopa HeoOXOIMMO CTPOUTH TPa(UKH U3MEHEHUS
pacxozma BOJIBI (Q) U Hamopa (H ) BO BpPEMEHHU (t) - [Qn = f (t )] "

[H=f()].

ITPMJIOXKEHMUE 3
Pexomenryemoe

MeToa H3MepEeHHsT PACX0/1a BOAbI B CKBasKHHE
(pacxomomerpus)

1. YcaoBus npoBeaeHUsI HCIBITAHUS
1.1. CkBakMHBI JJTs TIPOBEACHUS MCTIBITAHUN CIIEAYET BHIOMpATh U3 YHCIIa
HPOUACHHBIX C YYETOM IeOJIOTHYECKUX M THAPOre0IOMMIECKUX YCIOBHIA.

1.2. CkBaxXuHBI, BBIOPAHHBIC [UII IPOBCACHHUS HCIBITAHUN, TOJIKHBI
OTBEYATh CIICAYIOIIUM TPEOOBAHHUSM:

JHaMeTp JIO0JDKCH ObITh HE MeHee 38 MM;
JIOJDKHBI BCKPBIBATH [OJHOCTHIO HEOAHOPOIHBIE BOJIOHOCHBIE TOPH30HTHI;

CTEHKH HX JIOJDKHBI OBITh YCTOWYHMBBI M OYUIIEHBI OT [IJIAMA M TIIMHUCTOTO
pactBopa.

IIpoBenenre ucCHbITAaHUS B HEYCTOMYHMBBIX TPYHTaX C YCTAaHOBKOW B HMX
¢unpTpa OOIyCKaeTcs TOJMBKO TOCIE TPEIBAPHUTEIHFHOTO WX HCCIICTOBAHUS
reo(pu3NIeCKUMHU MeTOoIaMu (ramma-kapoTax, ANEKTPOKAPOTAK,
PE3UCTHBUMETPHS, KABEPHOMETPHS).

B ckBaxmHax, HE IOJHOCTHIO BCKPBIBAIOUINX HCCIEAYEMBIH IUIACT,

WCTIBITaHUS CIIEAYET MPOBOAUTH TONBKO UIS BBIIBICHHUS MECT BOJOIPUTOKA
(BomoTIOTITONIEHMS) TIO3EMHBIX BOI U OTIPEZCIICHHUS UX NeOuTa.

2. Anmaparypa
2.1. B xoMruiekTe 000pyIOBaHMs AJIsL MPOBEICHUSI HUCIBITAHUS JTOJDKHBI

OBITh:

YCTPOMCTBO AJIsl CIIyCKa pacXxoJoMepa B CKBAaXHHY IPH OTCYTCTBHUH
KapOTa)KHOU CTAHIIWH,

YCTPOMCTBO JUIsl OTKAYKH HJIM HAJTUBA BOJIBI,

CKBKMHHBINA PacXoJJOMep C HA3EMHBIM U3MEPHUTEIBHBIM ITyJIBTOM;
YpOBHEMED;

KaBepHOMep-npoduiemep;

MakepHas HacaJKa.



2.2. Anmaparypa, puMeHsieMas Ul UCIBITaHUH, J0JDKHA yIOBJIETBOPSATH
CJIC/TyIOIIM OCHOBHBIM TPEOOBAHMSIM:

HOPOT YYBCTBUTENBHOCTH pacxogomepa - He 6osee 0,0051/c;

JMANa30H M3MepsAeMBbIX pacxonoB (depe3 Bogokanan npudopa) - 0,005-1,0
a/c;

HOTPENIHOCTh M3MEPEHHs pacxoia IOToKa yepe3 npuodop - He 6oiee 2,5%;

MOTPENIHOCTh U3MEPEHUsI YPOBHS TpH TiryOuHe u3mepenus 10 10 m - e
oounee +1 cwM;

MOTPEIIHOCTh MpH TayouHe uaMepenus 6onee 10 m - He 6onee 0,1% ot
TITyOUHBI U3MEPCHUSI.
3. IToAroTroBKa K HCIBITAHUIO
3.1. [ToAroToBKy K HCHBITAHUIO HEOOXOIMMO MPOBOJHTH B CIEAYIOLIEM
HopsaKe:
MpOBEpKa KOMIUIEKTHOCTH 000PYI0BaHHMS;
MOHTaX YCTPONCTBA JUIsl OTKAYKH WJIM HAJTUBA BOJIbI B CKBAKHHY;

MpOKayJKa (mpenBapuTeNbHas) CKBa)KHHBI c MIOCTIC Iy FOTITIM
BOCCTAaHOBJICHHEM YPOBHSA J0 CTaTHUECKOTO;

MOHTa)X CXEMBI U3MEPEHHUS;
U3MEpeHHe  KaBEpHOMEPOM-TIPO(MIEMEpOM  HCTHHHOTO  AWameTpa
CKBXXHHBI 10 BCeMy HcciemyemoMy maTepBany (M 1:1) n ogHOBpeMeHHOE

yTOUHEeHHE (HPaKTUIECKOTO 320051 CKBaYKUHBHI,

YCTaHOBKA MOMCKOBOTO Imara (C y4eToM KaBEpPHOTPaMMbI) HAOIOACHMiIt
pacxogoMepoMm.

3.2. Tlepen HaYaJIOM WCIBITAHUS CIICAYET 3aIllOJHHUTH JKypPHAI MCIIBITAHUN
(mpunoxenue 5.5).
4. [IpoBenenne HCNBITAHAA
4.1. Tlpy NPOBENCHUU WCIBITAHKUS CICIYET BBIMOIHUTH CICIYIOIINC
orepanuu:
3aMep YCTaHOBHUBIIIETOCS YPOBHSI BOJEI;
HAJIUB WIA OTKAYKA BOJBI U3 CKBAXUH;

CIIYCK pacxoaoMepa 10 3008 CKBaXXHMHEI C HOCHCHOB&TGHLHOﬁ
YCTaHOBKOﬁ npnﬁopa B 3aJJaHHBIX TOYKAX,

3aMepbl PacX0A0B BOJB! (MIPU CIyCKE pacxoaomMepa);

3aMephl YPOBHS BOJIbl OJHOBPEMEHHO C 3aMEPOM pacxo/a,



OIPCACIICHUC HAaNPaBJICHUS MOTOKA BOJbI (BBer - BHI/I3) OIHOBPEMECHHO C
3aME€pOM pacxo/a,

KOHTPOJIb B rnpouecce MMPOBCACHUS UCIIbITAaHUA 3a pa60T0171
HSMCPHTGHLHOﬁ armapaTrypbl U BEACHUEC XXypHaia HCIBITAHUM.

4.2. UcnbiTaHre HEOOXOIUMO BHINOJHATh CHavajda B HEBO30YKICHHOU
CKBa)XXHMHE, a 3aT€M B CKBaXXHHE, BO30Y)KIaCMOM C MOMOIIBI0 OTKAYKU WU
HAJIUBA C IOCTOSIHHBIM PACXOJIOM Ha YCThE.

4.3. N3mepennst pacxona BOIBI HEOOXOIUMO BBITIOJHATH JTUCKPETHO, C
mrarom m3mepenuit 0,2; 0,5; 1,0; 2,0; 5,0t 10,0 M, obGecrieunBarommm
BO3MOXKHOCTh HM3MEPCHHS DPACXOJa BOJBI MPOTHB KaXKIOTO BOIJOHOCHOTO
ropu3onTa (30HbI) HE MEHEE YeM B TPEX TOUYKAX.

4.4, HpOL[OJ'I)KI/ITeHLHOCTL OOHOI'O U3MCPCHHA OOJIKHA obecneunTh
TOYHOCTb U3MCPCHUSA pacxoJa BOAbI UCPE3 CCUHCHUEC CKBAXKUHDBI 10%.

4.5.TIpubop He cieayer pacroarath NPOTHB TITyOOKHX KaBEpH.

4.6. Touky 3amucu pacxoja BOJbl CIIEAYEeT OTHOCHTh K CepeiuHe
CKBa)KMHHOTO ITpHobopa.

4.7.Tpacduk Boasl (pacxomorpaMmy) B BO3OY)KICHHO# CKBOXXKHHE CICAYET
pEerUCTPUpPOBAThH HA CTaIMM KBa3UCTAMOHAPHOTO pexuMa (puibTpann.

4.8. [IlpuaumaeMas yacTtoTa 3aMEpOB YPOBHSI BOABI IIPU BO3OY)KIAECHHH
CKB&)XHHBI JJOJDKHA OOECHEYHTh HAJEKHOE BBIJIENICHUE IPSIMOJIMHEHHOTO
y4acTKa Ha rpaduke 3aBUCHMMOCTH MOHIKEHHS (MOBBIICHHUS) YPOBHS BOIBI
oT JiorapudMa BpeMEeHH.

4.9. B npenenax HWHTEPBaJIOB C PE3KUMHU HM3MCHCHHSMHU pacxona, He
CBA3aHHBIX C W3MCHCHHEM JMaMETPpa CKBAXKHHBI, CICIyeT MPOBOJNUTH
JICTaJbHBIC M3MEPCHHUS, IIaTr U3MEPECHUI MPU ITOM BBIOMPACTCS B MpEeiax
or 0,1 no 1,0 M B 3aBUCHUMOCTH OT MOIIHOCTH (WIBTPYIOIIUX 30H,
HEOOXOIMMON TOYHOCTU TPAHMIl OTOMBKH M CTCIICHU PACWICHCHHS 30HBI O
(UIBTPYIOIIUM CBOMCTBAM.

4.10. B mpouecce HCOBITAHUSA HEOOXOJMMO IPOBOAHUTH KOHTPOJIEHBIC
M3MEPCHHUs, 4YHCIO KOTOpPHIX JOKHO ObiTh He MeHee 10% or Beex
BBIMOJTHCHHBIX U3MepeHHiA. TOYKM KOHTPOJIBHBIX 3aMEPOB CIIEAYET BRIOUPAThH
PaBHOMEPHO IO CTBOJIY CKBaXHHBI (B Mpejieax BOJAOYIOPHBIX YYACTKOB) U B
yIAJICHUH OT MECT PE3KOr0 M3MEHEHHS IUaMmeTpa CKkBaxkuH. [1o pe3ynbraTam
KOHTPOJIBHBIX HM3MEPCHHH CIICAYEeT BBIYHCIHUTH IMOTPEIIHOCTh H3MEPCHUS,
KOTOpast JoJbKHA OBITh He Ooee 2,5%.

4.11. ﬂﬂﬂ CBOCBPCMCHHOT'O KOHTPOJIA 3a XOAOM HMCHbITAHUS U TeKyHlefI

HUHTEPIIpETAllM PE3YJIbTATOB CJICAYCT CTPOUTH Fpa(i)I/IK 3aBUCUMOCTH OT
TNOHWKCHUA YPOBHS BOJBI OT J'IOl"apI/I(l)Ma BPEMCHHU.

MMPUJIOXEHUE 4
Pexomennyemoe

MeToa HarHeTaAHUA BO3a1yXxa B CKBAaKUHbI



1. YcnoBus NMPOBE/ICHUA UCTIBITAHUSA

1.1. McribITaHre METOJIOM HAarHETaHHS BO3IyXa CJIEAyeT MPOU3BOAMTH IO
TEXHOJOTHYECKOHN CXEME:

KYyCTOBOH - B  CIOXHBIX THIPOTCOJOTHYECKHX  VCIOBHSX; IS
OTBETCTBEHHBIX OOBEKTOB MPU HEOOXOAUMOCTH TOJTYICHHS TAHHBIX BBICOKOM
TOYHOCTH;

OJIMHOYHOW - B TPOCTBHIX THAPOTEOJIOTUYECKUX YCIOBHSX; HA paHHHUX
CTaJIUAX U3BICKAHUM.

1.2. MecCTOIOIOXKEHNE ITyHKTOB HCIBITAHHMA, KOJIMYCCTBO HArHCTAHHIA,
PacIooKEHNE HaOIIOJATENbHBIX CKBAXUH (IIbE30METPOB) W HHTEPBAJIBI
CKBKWH JUISI UCTIBITAHUHA HAIJICKUT OMPENETSITh MPOEKTOM IPOU3BOJCTBA
pabor.

1.3. Tlpu KycCTOBOH cXeMe HCIBITaHHUSI HAOJIIOJATENbHBIC bE30METPHI
HEOOXOIMMO pacloiaraTtb Ha PacCCTOSHUH OT HEHTPAIBHON CKBaYKUHEI

MePBBIA be30MeTp - He Menee 1,0Mm;
MOCJIeIHUH TIhe30METp - He Oosee 8,0Mm.

1.4. Harneranue BO3ayXa IS OIpEACTCHHs IPOHUIIAEMOCTH TPYHTa
cleAyeT MPOBOJAUTH C TMOCTOSHHOW BEJIMYMHOW pacxoia WU C MOCTOSHHOU
BEJIMYMHON J1aBJICHHS, B 3aBUCHMOCTH OT MPUHATON PACUETHON CXEMBI.

1.5. Harnetanue Bo3ayxa HEOOXOAUMO TPOBOJAUTH B ITyCKOBOW WHTEpBa
CKB&)KHHBI, W30JMPOBAHHBIA CBEPXY M CHHU3Y OT OCTAJIbHOW YacTH CTBOJIA
YIUIOTHUTENILHBIMUA YCTPOHCTBaMU. J[JIMHY MYCKOBBIX HHTEPBAIIOB CJEIyeT
NPUHAMATH B 3aBUCUMOCTH OT PACYETHON CXEMBI C Y4ETOM JIMTOJIOIHIECKOTO
COCTaBa TPYHTOB, HX (WIBTPAIMOHHOH OJHOPOAHOCTH M MOIIHOCTH
OTAEJBHBIX MPOCIIOEB, HO He MeHee 1 M.

1.6. YroTHUTE IbHBIE YCTPOWCTBA HA/NISKHUT YCTAHABINBATS!

M0 KYCTOBOW CXeMe€ HCTBITAHWsI - OT KPOBJIM TUIACTa IO Bepxa padodmx
JacTe MEeHTPATLHOW M HAOIOMATEIhHONH CKBAYKWUH, OT TOJIONIBEI TUIACTA JIO
HH3a pabovmX YacTell MeHTPATLHOW U HAaOMI0AaTeIbHON CKBaXKHUH;

[0 OJMHOYHOW CXEME CBEPXY M CHH3Y MCIBITHIBAEMOIO HHTEpBANA -
JUIMHOM HE MeHee 3 M.

[Ipu riiyOuHEe pacIoNIOKEHUsT HCCIIEAYEeMOro CiIosl TpPyHTa MeHee 3 M OT
3eMHOW [MOBEPXHOCTH, [UIMHY VIUIOTHHUTEIHHOTO ycTpoicTBa (CBEpXy)
ClIeZlyeT IPWHIMATh PaBHOH PacCTOSIHUIO OT 3€MHOI MOBEPXHOCTH A0 Bepxa
pabounx gacTel MyCKOBOTO MHTEpBaIa M HAOIIOAATEIEHBIX TEE30METPOB.

IIpu pacronokeHnd B OJHON HAOJIOMATEIhHONH CKBOKWHE HECKOJIBKHX
SAPYCHBIX THE30METPOB [UIMHY YIUIOTHUTENHFHOTO YCTPOHCTBAa MEXKIY HUMH
CIIeZlyeT IpUHIMATh He MeHee 1 M.

1.7. CkBaXWHBI I TIPOBEACHUS WCIBITAHUS HAAJCKUAT OypUTH
crocobaMu, HMCKIIOYAONUMH  TIIMHU3AINI0 M KOJIBMATAI[MI0 CTEHOK.
CrocoObl  OypeHHsI ¢ TIPOMBIBKOW BOJOW JIOMYCKAaIOTCS TOJNBKO B
HEPa3MbIBACMbIX CKaJbHBIX IPYHTaX. B [MECUaHBIX M MIMHUCTBHIX TPYHTAX IS
YCTpaHEHHs HApPYIICHH# CTBOJIA CKBAKWHBI BCJICACTBHE OYPEHHUS HAIJICIKUT



pa36prBaTI, CKBAXHMHY pacCHIMpUTECIIEM C LCJIbI0 YJAaJICHUA YIUIOTHCHHOTO
CJIOSI T'PYHTA TOHHII/IHOﬁ ne menee 1/6 JANaMETpa CKBAXKUHBI.

I[I/IaMeTp CKBAXMHBI JJI1 HArHETaHUs BO31yXa JOJIKCH OBITE:

B IpYHTaX, He TPeOYIOINX pa3OypUBaHUs paclIMpUTEIsIMH, - He MeHee 91
MM;

B TPYHTax, pa30ypuBaeMbIX pacIlUpUTEIsIMH, - He 6osee 150Mm.

1.8. IlenTpanbHas W HAONMIOAATCIBHBIC CKBAaXXHHBI JIOJDKHBI OBITH
00eCTIeYCHBI HAJICKHOMN M30JIALUCH OT aTMOC(HEPHBIX OCaIKOB.

1.9. HpI/I COBMCIICHUHN TMPOBCACHUA PA3JINYHBIX BUAOB ITOJCBLIX pa60T B
0[[H017[ CKBAXXHWHC (npeccpmMeTpI/m, HUCKUMCTpPUA, HArHETAaHWUC WA HaAJIUB
BOJbBI U ,Hp) Haru€TaHue BO3JyXa CJICAYCT MPOBOAWUTH B NMEPBYIO OUYCPCAb. B
TpyHTax co caabbIMK CTPYKTYPHBIMU CBA3AMU IPU UCIIBITAHUAX 1O 30HAM HC
JOIMYyCKAacTCd pasMeIlaTh HyCKOBOfI HWHTCpBaJl HAr"eTaHusl Ha Y4YacTKax
CTBOJIa CKBAXXHWHBI B MNPEACIaX MHTCPBAIa PACHOJIOKCHUA YIIIOTHUTCIIbHBIX
YCTpOﬁCTB JUTA TIPS ABIAYHICTO OIbITA.

2. Annaparypa
2.1. B xoMruiekTe 000pYIOBaHHs AJsl MPOBEICHUSI UCTIBITAHUS JTOJKHBI
OBITH:

MCTOYHHUK CXXATOT'O BO31yXa,

YCTpOHCTBAa Il HAarHETaHWsA, pACHpPENeNeHus CKaToro BO3AyXa U
PETyIMPOBaHUS €T0 PAcXo/aa M JaBIICHHS;

YCTPOHMCTBA I M3MEPEHHUsS pacxo/a, NABICHUS W TEMIIEPaTyphl C)KaTOro
BO3/yXa,

VIUTOTHUTENBHOE YCTPOWCTBO JJIS M3OJSIMU IYCKOBOTO HWHTEpBaIa
IIEHTPATLHONW CKBaKWHBI U TIhe30MeTpa HaOII0AaTeIbHON CKBaYKUHBI,

YCTPOHCTBO IJIi aBTOMATHYECKOTO 3aIropa C)KaToro BO3AyXa B MYCKOBOM
HWHTEpBaJIe ONMBITHON CKBa)KUHEI,

YCTPOHCTBO 11T KOHTPOJSL ~ TE€pPMETH3alMd  HArHETaTeNbHOW U
M3MEPHUTENbHBIX MaruCTpaseH.

2.2. Cxema yCTAaHOBKM Ul HAarHCTaHUS BO3MyXa B CKBKHHY IOJDKHA
obecreynBaTh N3MEPEHUE CISAYIONINX MapaMeTPOB:

pacxoaa ¢:KaToro BO3ayxa, HAarHeTacMoOro B CKBaKUHY,

JABJICHHUS CXKaTOTO BO3IyXa B CHCTEME M3MEpPEHHs Pacxoja B MYCKOBOM
WHTEpBAJIC U B Pa0OYNX YACTIX MbE30METPOB;

TEMIIepaTypsl CXKaTOr0 BO3IyXa B IIyCKOBOM HHTEpBAaJC M B CHUCTEME
M3MEPEHHUS PacXOJIOB.

2.3. U3mepurenbHble YCTPOHCTBA M HPUOOPHI ODKHBI 0OEcrevnBaTh
MOTPELTHOCTH 3aMepa He OoJee:



P U3MepeHnH pacxona - 3%;

npu u3Mepenuu gasieHus - 2,5% fuis nanenwit B amamazone 0-0,10

2 2
krc/em ) u 1% (s naBienuit 6onee 0,10krc/cm  );
npu n3Mepennu temrneparypst - 0,1C.

2.4. YIIOTHUTEIbHBIC YCTPOﬁCTBa AJId U30JAI0UM  UHTCPBAJIOB B
HeHTpaJ'ILHOfI CKBAXXUHC U Ha6J'HOL[aTCJ'ILHOM MMbE30METPC (HYCKOBOﬁ
HUHTEpBAT U pa6oqaﬂ 4acTb HLGSOMeTpa) JOJIKHBI obecrneurBaTh HaJIC)KHYIO
H30JIALIAI0 HUHTCPBAJIOB TIIPpU  YCUIIMAX MPUIKATUA T[MOBEPXHOCTH ITHUX

2
YCTPOWCTB K TpyHTY He Oonee 4,5 krc/cM , npu MakCUMAajIbHOM JIaBJICHHU

Harneranus 1,5kre/cm

2.5. VYmioTHUTENBHBIE YCTPOWCTBAa JOJDKHBI oOecreuuBaTh COOPKY
MHTEPBAJIOB YIUIOTHEHHS HEOOXOIMMOI1 IJIMHBI B COOTBETCTBUH C 11. 1.6.

[lpy nOpuUMEHEHHH [HEBMATHYECKUX TAMIIOHOB C  3JACTHYHBIMH
000JI0YKaMH JJIMHA KaXI0i CeKuuu NOKHAa ObiTh He MeHee 1 M, a mx
KOHCTPYKLHsL JOJDKHA O0ecrevnBath COOPKY HWHTEpBana YIUIOTHEHHS
Heobxoaumoii anuael (. 1.6).

2.6. Criyck YIUIOTHHUTENBHBIX YCTPOWCTB M IMojady BO3JyXa B ITyCKOBOH
MHTEPBaJl CKBAXHHBI CJICAYCT MPOM3BOMUTH C MOMOIIBIO TPYO (3aMKOBOTO,
My(QTOBOrO WM HHINEIHHOTO COCAMHEHHS), BHYTPEHHEE MPOXOJHOEC

CEUeHUE KOTOPBIX JOJDKHO ObITh He MeHee 200MMm

CoenuHeHns] HarHETaTeNbHBIX TPYO MEXKIy COOOH ¥ C yIUIOTHUTEILHBIMU
YCTPOWCTBaMH, a TaKkKe COCAMHEHUs IOCIEeIHHMX MOJDKHBI obecrednBarh
cBoOOAHBI Tpoxon (COyck) JaTyMKa YCTPOMCTBa I HM3MEpEHHs
TeMIIepaTyphl BO3yXa B IyCKOBOM MHTEpBaje CHTPAILHON CKBayKHHBI.

2.7. CKBaXXHOCTb COCIIMHUTEIBHBIX (PUIBTPOB, YCTAHABIMBAEMBIX MEXKIY
YIUIOTHUTENBHBIME ~ ycTpoiicTBamu  (IpM  NPUMEHEHHH  JBOMHBIX
YIUIOTHUTEINIBHBIX YCTPOUCTB), HOJDKHA OBITh HE MEHEE!

JUIS ITyCKOBBIX MHTEPBAJIOB LICHTPAIBHBIX CKBAXHH - 5%;

U1 HaOJIromaTenbHbIX CKBaXkuH - 1%0.

2.8. Ilpy NpUMEHEHNWH COEAMHMUTENbHBIX (UIBTPOB MATYMK JABJICHUS
CleyeT yCTaHAaBIUBaTb HAa HAPY)KHOW MOBEPXHOCTH COEIUHHUTEIBHOTO

¢upTpa.

2.9. Ilpm mnpuMeHEHHMH B KayeCTBE YIUIOTHHTEIBHBIX YCTPOMCTB
ITHEBMAaTUYECKUX TaMIIOHOB JaBJICHHE DPa3kKaTHs IOCIECIHUX HEoOX0anMOo
OIpE/IENIATh HA TAPUPOBOYHOM CTEHJIE.

Jist Tekymero KOHTpOJIst JaBieHUs pa3kaTHsl THEBMAaTHYECKUX TAMIIOHOB

MarucTpain JOJIKHBI OBITE MOJAKIIFOYCHBI K COOTBECTCTBYIOIIIUM U3MEPUTCIIAM
JaBJICHUS.

3. IoAroToBKa K HCHBITAHUIO

3.1. [ToAroToBKYy K HCHBITAHUIO HEOOXOIMMO MPOBOJHTH B CIEAYIOLIEM



HOpsAKE:

OYNMCTKAa CKB@KHMH OT [UIaMa, YTOYHEHHE TIJIyOMHBI LEHTPaJbHOU
CKBOXHHBI 1 HaOJIIOAATEIbHBIX IHE30METPOB W ONpEJAeNICHHE TIIyOHH
pacriojio)keHHsi  ITyCKOBOI'O  HHTEpBaja CKBaXHH, pPabodumx vacTei
IIbE30METPOB M KOJOHHBI TPYO IJIsl CIyCKa M YCTAaHOBKH YILIOTHSIOIIMX
YCTPOMCTB;

MpPOBEpPKa U MOATOTOBKA U3MEPUTENLHOM anmapaTypsl;
cOOpka  YIUIOTHSIOUIMX  YCTPOWCTB,  COEOMHHUTENBHBIX  (DUIIBTPOB,
M3MEPHUTENIBHBIX MarucTpajled M HX CIyCK B CKBaOXHMHY Ha 3a/laHHYIO

riryOuHy;

MNOJKJIFOYCHUC PpacnpeaAcINTCIbHO-PETYIUPYIOLICTO YCTpoﬁCTBa K
MCTOYHHKY CXKAaTOI'0 BO31yXa,

Pa3KaTUC YIJIOTHAOMINX YCTpoﬁCTB;

MpoOBEpKa  TEPMETHMYHOCTH  HArHeTaTelbHOW U U3MEPUTEILHOU
MarucTpaieu;

KOPPEKTHPOBKA "HyJs" MPUOOPOB ISl K3MEPCHUS IaBJICHUS;

NPOBEJCHNE KOHTPOJIBHBIX HAOJIONCHHUH 32 M3MEHEHHEM TEeMIIEpaTypHl,
CHIDKEHMEM JIaBJICHUS B HWHTEPBAJNAX [EHTPAJIBHOU CKBAXHUHBI U
Ha0JII01aTeIbHBIX IHE30METpax 10 aTMochepHoro.

3.2. Ilepen HavaloOM HCHBITAHUS HEOOXOAUMO 3aIONHUTH IKypHAI
ucnbITanus (npunoxenue 5.6).

4. TlpoBeneHue NCIBITAHUS
4.1. Tlpu [pPOBEJCHWH WCIBITAHUS CIIEIYeT BBIMOJHUTD CICAYIOLIHE

OCHOBHBIC OIICpalMu.

BKIIIOUCHUE HATHETATEIHLHOTO 00OPYIOBAHIS M IPON3BOICTBO HATHETAHMUS
BO3AyXa C (hukcarmei Hadajia NCIBITAHNS B KypHAJe;

3aMepbl pacxojia, AaBJICHHs, TEMITEPaTyphl BO3ayxa (HArHETaeMOro);

KOHTPOJIb B MpoIecce MPOBEIACHUS WCHBITAHUS Pa3KaTHS YIDIOTHSFOIINX
YCTPOUCTB, pabOTHl U3MEPHUTEITHLHON anmapaTypsl;

BeJIcHNE JKypHaia ¢ (uKcanuell B HEM W3MEHEHWH MPHUPOIHBIX YCIOBHM,
BIMSIFOIIAX Ha XOJI TMPOBEICHUS WCIBITAHNN (aTMOC(hepHOe IaBicHHE,
TeMIepaTypa BO3/yXa, OCAJIK! U T.1I.);

MpeKpaIieHue HarHeTaHuS,

TPOM3BOJCTBO  HAONIONEHWH TIOCJe TPEKPAIlIeHUS HCIBITaHUS 3a
CHIKCHHEM (BOCCTAHOBIICHHEM) [aBJICHUS B IICHTPAIBHOW CKBAXKHWHE W
HAOJIOAaTEFHBIX TEE30METPAX.

4.2. VcribiTaHne HAUISKUT MPOBOIUTH HE MEHEE YeM MPH TPeX CTYIEHSIX
pacxofa WIM JaBIICHHUS BO3IyXa M B 3TOM CIydae HEOOXOIMMO NPHHUMATH
CIIEYIOIINE CTYIICHH JaBIICHHUS:



2
| - 0,3krc/em
2
Il - 0,6 xrc/em

2
Il - 0,9 xrc/em

I[anLHel‘/imee YBCIIMYCHUC MOaBJICHHUA BO3JyXa CJICAYCT OCYUICCTBJIATH

2
crynessimu o 0,3krc/cm 10 MakcuMansHOTo - 1,5krc/cm

B HeycTOWYMBBIX IpyHTax WIM IPH pacxojax BO3IyXa, NMPEBBILIAIONINX
npesensl M3MepeHHs: pubopa, MaBlIiCHWE BO3AyXa Ha KaXIOW CTyNEHH
cietyeT yMeHpIuTh B 10 pas.

4.3. VcnbiTanus cieayeT MPOBOAUTH IO CTAOWIM3AlMKM pacxoja WU
JIABJICHUS BO3JyXa Ha KaKIOW CTYNCHH IMPH BPEMCHH CTAOWIM3aLUH HE
menee 30 MuH.

CTa6I/IJ'II/I3aIII/I}O pacxoda HWIM AaBJICHUSA BO3AyXa CJICAYCT CUUTATbh
Z[OCTPII‘HyTOfI, €CJIM UX U3MCHCHHS B IMPOLECCC UCIbITaAHUA HEC NPEBBLICAT 1%
oT I/I3M€p${eMOI7[ BCJIMYHMHBI.

4.4 TIpoaomKUTENBHOCTh HCIBITAHUS 110 KYCTOBOW M OJJMHOYHOW CXeMaM
CJIEZIyeT ONPEICIATh YUCIOM CTYIICHEH MCIBITAHUS U €r0 JUIUTCIBHOCTBIO Ha
KXo CTyneHdu. [IpOMOIKHUTENFHOCTh HCIBITAHHS IO KYCTOBOHM CXeMe
JIOJKHA OBITH HE MeHee 8 4, 110 OJUHOYHOM - He MeHee 1 u.

4.5. YactoTy M3MepeHMH pacxoja M MAaBJIEHHs BO3/lyXa B Ipolecce
UCIIBITAHUSI HEOOXOIMMO OIPEAENATh, HWCXOAS U3 IPOAOJDKUTEIEHOCTH
HCIIBITAHUSI M YCIIOBUSI NOCTPOEHMSI BPEMEHHBIX I'DAa(MKOB IIPOCIICKUBAHMS

noBbllenns AaBienus Bosnyxa (mpn Q@ = CONSY y pacxona Bosyxa (pu

P = CONS). Usmepenus pacxona Bo3gyxa cileayeT HNPOU3BOIAUTH B TE JKe
CPOKH, UTO ¥ 3aMepHI JABJICHHUS.

4.6. HaGmoneHuss B Ipolecce HMCHBITaHMSA 3a IaBJIEHHEM, PacxoJoM H
TEeMIlepaTypod  BO3JyXa  HAQUICKUT  OCYLIECCTBISTH B TaKoi
NOCIIEI0BATEIBHOCTH (IUIsl LIEHTPAIBHOW CKBaXXHMHBI M HAOIIFOMATEIBHBIX
NbE30METPOB), YTOOBI MPOMEXKYTKH MEKIY 3aMepaMH 10 OAHHM U TEM XKe
npubopam ObIIIM PaBHBI.

4.7.HabmroaeHust 3a CHIOKEHHEM (BOCCTAHOBJIEHHEM) JaBJICHHS BO3/lyXa B
MyCKOBOM HHTEpBaJie LEHTPAIbHON CKBOXKMHBI M B MbE30METpax IMocCie
OKOHYAHUS WCIBITAHHUS CJIEAYCT MPOBOJUTH C YaCTOTOW, OOECIIeUHMBarONICH
NpeJICTaBUTEIbHBIN IpaduK MPOCICIKUBAHUS CHUKCHUS TABIICHHUS.

4.8. JIukBUAAIUIO CKBAXXUH HEOOXOAMMO OCYILIECTBISTH MOCIC MOJICBOU
00pabOTKHU Pe3ybTATOB UCIBITAHUS U MIPOBEPKH BCEX TOYYCHHBIX TaHHBIX.

4.9. Jlns CcBOEBPEMEHHOI'O KOHTpPOJSl XOJa HAarHeTaHWs W TEKyLeh
MHTEPIPETAMU €TI0 Pe3y/IbTaToOB HaJUIC)KUT CTPOUTD TPA(QUKH:

WM3MEHEHUS! JaBJICHUS BO3AyXa BO BPEMEHMU B LEHTPAIbHON CKBaXHHE U
NbE30METpaAX [p - f (t)];

pacxoa B LEHTPaIbHOI [Q =f (t)] ;



3aBUCUMOCTHU pacxoda BO3AyXa MJId IIYCKOBOTO HWHTEpPBaja OIIBITHOM

CKBa)XHMHBI OT JABJICHUS B ITyCKOBOM HHTEpBAJC [Q =f (p)] .

MMPUJIOXKEHME 5.1

Pexomennyemoe
OBJIOXKKA KYPHAJIA
(mepBas cTpanHumIa)
Opranuzanys OOBEKT
DKCIE MK VYuacrok (cTBOp.)
MapTus (oTpsim) Cranust
KYPHAJIT Ne

HCIIbITAHUA MCTOAOM OTKAa4YKH BOJbI U3 OMHOYHON CKBa)KMHBI No

MecTononoxenne

DneMeHT penbeda

AOCOITIOTHAS OTMETKA YCThS nIyOruHa

Paccrostaue o ypesa BoJbI OJIMKauIero BojgoemMa

I/IHTCpBa.H HUCIBbITAHUA OT M 0

Wcnprranne HagaTo OKOHYCHO

HABJIIOJATEJIN: 1.

2.

3.

Hauansauk napruu (0Tpsma)

Wnskenep-reosor (THIporeosior)

CT. TEXHUK

Anpec opraHu3aIum:




OO6parHast cropoHa 00JIOKKH KypHaja

(mocnenyromias cTpaHHLA KypHAa)

3AJIAHUE

Ha IMMPOU3BOACTBO UCHbITAHUS

UmxeHep-reonor (THIpOreosor)

Jara

INocnenyromas cTpaHULA XKypHAIa

1. CxemaTnyecKkuii niaH PaCmoja0K€HUA CKBaAKUHbI

[Mocnenyrommas cTpaHuIa XypHaa

2. Obmue cBeaeHUsI 0 BOJOHOCHOM TOPH30HTE

1. Crpaturpaduyeckuii ”HAEKC TOPOT

2. T'unpaBinueckas XapakTepUCTHKa

3. 'my6una xpoBiu M, MTOJIOILBEI M

4. Mo1HOCTh M

3. CBeneHust 00 000pyI0BAHUM M H3MEPUTEIbHBIX MPUOOPAX

Hacoc JlBuraTenan

1. Tun, mapka

2. IIpou3BOAMTENBHOCTE (MOIIIHOCTB)




1. Cocyn u ero eMKOCTh

[Tpubop 1 M3MepeHus pacxoa BOJIbI

2.1lleHa neneHus peiiku

3. Tun Bomomepa

4. KanuOp Bogomepa

5. llena nenenus BogomMepa

6. /lata TapupoBkH

[Tpubop s M3MepeHus ypoBHS BObI

1. Tun
Manometp

N 2
1. Mapka, Ne [Ipenen usmepeHuit Kre/em
2. 1lena nenenus krc/em . [peBblieHre HAL yCTbEM

[Tpubop m1s M3MepeHust BpeMeHN
1. Tun
Cnoco6 0TBOJIa OTKaYMBAEMOM BOJIbI

1.Yewm, kyna
2. Ha paccrosiHue OT CKBa)XHHEI M

4. CBeieHHs 0 CKBasKMHE

INocnenyromas cTpaHULA XKypHATIa

Ilepeuens cBeneHmit

CxBa)xpHa

ITpudunbTpoBHIi
bE30MeTp

OOmure cBeaeHus

AOCOIOTHAS OTMETKA YCThS, M




I'my6una, M

3aTaMIIOHMPOBAHA 0 IIyOUHBI, M

Juamerp B MHTEpBaJe YCTAHOBKU PUIBTPa, MM

OuIbTp

Tun

Huamerp paboueit yactu GUIbTPa, MM:

HapY>KHbII

BHYTPEHHHH

I'myOuna ycraHoBKY paboueit yacti GUIbTpa, M:

BEpX

HHU3

JmuHa otcrolinuka, M

JnuHa BepxHei rimyxoif uactu, M

OO1mas JuimHa GUIBTPOBOI KOJIOHHBI, M

[IpeBbineHne Bepxa GUIBTPOBOM KOJIOHHBI HaJl YCTHEM, M

®dopma 0TBepCTUl KapKaca

CKBa)XHOCTH Kapkaca, %

Tum cetku

JuameTtp npoBoJIOKH OOMOTKH, MM




Paccrosnue MCIKAY BUTKaMH1 06MOTKI/I, MM

Pa3meps 3epeH 00CHITIKH, MM

3
O0BeM 00CBIIIKH, M

I'my6uHa 10 Bepxa 0OCHINKH, M

Tammnon

Tun

Hduamerp Tpyo, MM

I[I/IaMeTp YIUIOTHUTEIIA, MM

I[J'II/IHa KOJIOHHBI TaMIIOHa, M

I'myOuHa ycTaHOBKM YIUIOTHUTEJIS, M:

BEpX

HHU3

HpeBLIHIeHI/Ie BE€pXa KOJIOHHBI TaMIIOHa HalJ
CKBa>XXWHBbI, M

yCThEeM

4. CBegeHus 0 HYJIEBBIX TOUKAX

INocnenyromas cTpaHHULA XKypHAIa

ITepedens cBeaeHMIA CkBaxnHa

[TpudmibTpoBbIit
bE30METP

Bonmoem

HanmenoBanue

HpeBBILHeHI/IC HaJl YCTbEM CKBaXHHBI, M.




J0 HUCIIbITAaHUA

IIO0CJIC UCIIbITAHUA

AOcCoroTHasI OTMETKA, M:

J0 UCIIbITAHUA

IIO0CJIC UCIIbITAHUA

INocnenyromas cTpaHHULA XXypHATIa

5. CxeMaTH4eCKHUIi re0JJOrH4ecKuii pa3pe3 U KOHCTPYKIHUS

CKBaKNHbI

Crparurpadu
YEeCKHH
MHJIEKC

I'eonornuecku
1 paspes,
YPOBEHB
MOI36MHBIX
BOJI

Konctpykim
sl CKBaXKMHBI

I'nybuna | MomHoct
u b CJI0s
OTMETKa
IOJIOIIB
BI CJIOS

M

Kpartxoe
JIUTOJIOTUYECKOE
ONHCaHNUE TPYHTOB

O 0,0 M 3eMHast MOBEPXHOCTb.

Fny6MHa CTaTUYCCKOI'0 YPOBHSA MMOA3CEMHBIX BOJ B CKBAXXUHE, M

6. /lanHbIe HAOJIIOTEHUI

[Mocnenyromas cTpaHuIa XypHaia




JHata | Bpems IIpome- | M3mepenue pacxonos | M3mepenue ypoBHell BOAbI Bono | Ilpumeuanue

3amepa KYTOK - (MyTHOCTB
BpPEMEHHU eM BOJIB,
MEXIY HETIOJIa KK B
oTcye- paborte,
TamMu N3MEHEHHE
Win HYJeBOI
Ya- | Mu- | Bpems Otcue | O0b- | Pac- | CkBaxuHa [Mpudnns- TOUKH,
CBl | HYT | Hamous- T eM X071 TPOBBII TeMIeparypa
Bl HEHUS o IbE30METP BOJIBI; OTOOD
MEpHOTo | TNpH npo06 BOABI U
cocyzna 6opy I'ny- | Ilonn- | I'my- | Ilonu- np.)
OvHa | )keHHe | OuHa | XKeHHe
c b} alc | wm
[Mocnenyromas crpanuna KypHana
7. 'padpux

N3MECHCHHUA pacxoaa OTKAaYMBaeMOM BOIBI (Q) BO BPpEMECHHA (t)

MecTto anaA
rpaguKa

8. I'paduk

W3MEHEHUS IOHWKEHUI YPOBHEH BOJbI (S) BO BPEMEHHU (t u Igt)



MecTto anaA
rpaguKa

9. 3akuII04eHHe 0 pe3yJibTaTaxX
MPOBEIEHHOT 0 HCIILITAHUS

INocnenyromas cTpaHULA XKypHAIa

UmxeHep-reonor (THIpOreosor)

HpI/IMe‘IaHI/Ie. Hepez[ KaXIbIM U3 Ha6J'I}O,H€HI/II7[ 3a YPOBHSAMU U pacxoaoM H€06X0,HI/IMO CTpOKOI7[ YKa3bIBaTh €0 HAUMCHOBAHHNC

(Z[O OTKAa4KH, IpHU MPOKAYKE, OTKAYKE U IIPpU Ha6J'HOL[eHI/IHX 3a BOCCTaHOBHCHI/IeM).

OBJIOKKA KYPHAJIA

(mepBas cTpanHuIa)

I[MPUJIOXKEHHUE 5.2

Pexomennyemoe

Opranuzanys OOBEKT

DKCIE MK VYuactok (cTBOp)

Maprus (oTpsim) Craaust
KYPHAJIT Ne

WCIIBITAHUI METOJIOM KYCTOBOM OTKa4KH BOJBI U3 CKBAKUHBI No

Mecromonoxxenue KyCTa CKBa>XHNH

DnemMeHT penbeda

AOGCOTIOTHAS OTMETKA YCThS IICHTPAIBHON CKBaYKHHBI

rryOruHa




Paccrosnue A0 ype3a BOJAbI OmKalIero BOJOCMa M

I/IHTepBaﬂ UCIIbITAHUA OT M a0 M

HcnreiTanne HayaTo OKOHYCHO

HABJIIOJATEJIN: 1.

2.

3.

Havasnphuk maptuu (0Tpsina)

UmxeHep-reonor (THIpOreosor)

CT. TEXHHK

Anpec opraHu3anuu:

OO0parHast cropoHa 00JIOKKH KypHaja
(mocnenyromias cTpaHHLA XKypHaa)
3AJAHUE

Ha IMMPOU3BOACTBO UCHbITAHUS

WmxeHep-reonor (THAPOre0sor)

Jlata

INocnenyromas cTpaHULA XKypHAIa

1. CxemaTnyecKHii mjiaH PACIOJ0KEHUA KyCTAa CKBAKUH



MecTto ann
nnaHa

2. CxeMaTHYeCKHi MJIaH PAcNoI0KeHHsI CKBAKUH B KyCTe

MecTto ann
nnaHa

[Mocnenyromas cTpaHuIa KypHaia

3. O6uIue cBeieHUsI 0 BOAOHOCHOM TOPHU30HTE

1. Crparurpaduyaeckuit HHIEKC TOPOJT

2. T'uapaBinueckas XapaKTepUCTHKA

3. Cpennsist riryOHHA KPOBJIH M, ITOIOIIBEI M

4. MoLHOCTh

4. CBenenusi 00 000py10BaHMH M H3MEPHUTEIbHBIX MPUGOPaX
Hacoc JlBuraTenanb

1. Tun, mapka

2. IIpou3BOAMTENBHOCTE (MOIIHOCTB)

[Tpubop s u3MepeHust pacxoa BOAbI

1. Cocyn u ero eMKOCTh

2.1leHa meneHus peiKu

3. Tum Bomomepa

4. Kamubp BogomMepa

5. lena nenenus Bogomepa

6. JlaTta TapupOBKH

[TpuGop s u3MepeHust ypOBHS BOIBI



1. Tun

1. Mapka, Ne

2. llena nenenus

Manometp
. 2
[Ipenen usmepeHuit Kre/em
krc/em . IIpeBbllieHUE HA YCThEM M

1. Tun

[Tpubop m1s U3MepeHust BpeMeHN

1.Yewm, xkyna

Crioco0 0TBOZA OTKAYMBAEMOU BOIBI

2.Ha pacCcTosAHUC OT CKBAXKUH

INocnenyromas cTpaHHULA XKypHAIa

5. CBenennst 0 CKBasKMHAX

Ilepeuens cBeneHmit

IlentpansHas
CKBa)XHHA

[IpudunetpoBoit
bE30METp

Ha6nromarenbHble CKBaKUHBI

O06mme cBeaeHNs

AOCOIOTHAsI OTMETKA YCThS, M

I'mybuna, M

3aTaMIoHUpOBaHa JI0 TITyOHHBI, M

JnameTp CKBaXKMHBI B
WHTEpBaJie YCTAaHOBKH (QIIBTpA,
MM




Paccrosinue 10  HeHTpanbHOI
CKBa)KHHBI, M

®unbtp

Tun

Juametp paboueit yactu
¢uibTpa, MM:

HapyKHbII

BHYTPEHHUH

I'nmyOuna ycraHoBkH paboueit
4acTH QUIbTPA, M.

BEpX

HHU3

Jmna pabouell wactu QuibTpa,
M

JlinHa OTCTOMHUKA, M

JlnuHa BepxHeH riryxol yactu, M

OO0mas mHa GUILTPOBOH
KOJIOHHBI, M

[Mpesbiienue Bepxa GuIbTPOBOI
KOJIOHHBI HaJl yCThEM, M

®dopma 0TBEpCTHI KapKaca

CKBaXXHOCTh Kapkaca, %

Tum cetkun




JluameTp mNpOBOJOKHM OOMOTKH,
MM

Paccrosinue  MeXIy  BUTKaMH
00MOTKH, MM

Pasmep 3epeH 00ChINKH, MM

3
O0BEM OOCBIIIKH, M

I'nmyOuna 1o Bepxa 0OCHIITKH

Tammnon

Tun

Juametp TpyO, MM

JluameTp yIuloTHUTEIS,, MM

ﬂJ’II/IHa KOJIOHHBI TaMIIOHA, M

I'nybuna YCTaHOBKH
YIUIOTHUTEJIS, M:

BEpX

HHU3

HpeBLIIHeHI/Ie BE€pXa KOJOHHBbI
TaMIIOHa HaJd YCTbEM CKBaKUHBbI,
M

Hanmenosanue

[IpeBbilieHue, M:

6. CBenenus o HYJEBBIX TOUYKaAX




J0 UCIIbITAHUA

IIO0CJIC UCIIbITAHUA

AOcCoroTHasI OTMETKA, M:

J0 UCIIbITAHUA

IIOCJIC UCIIbITAHUA

INocnenyromas cTpaHULA XKypHATIa

6. CxeMaTH4eCKHUIi re0JJOrH4ecKuii pa3pe3 U KOHCTPYKIHUS
HEHTPATbHON CKBAKHHBI

Crpaturpadu | I'eonormueckn | Konctpykum | I'my6una | Mommnoct | Kpartkoe

YeCKHUH 1 paspes, s1 CKBAXKHUHBL | U b CJ10s JIATOJIOTUYECKOE
UHJIEKC YPOBEHb OTMETKa OIIUCAaHUE
NOA3EMHBIX MOJI0IB TPYHTOB
BOJ bl CJIOS




INocnenyromas cTpaHULA XKypHAIa

7. CxeMaTH4YeCcKHe THIPOre0JI0rHIecKre pa3pes3nl Mo Jy4yam
KYyCTa ¢ KOHCTPYKIMSIMH HA0I104aTeJbHbIX CKBAXKHH

MecTto gna cxembl
Maporeonorn4ecroro
paspesa

[ocnenyromas cTpaHuIa XypHaa

8. /laHHbIe HAOII0IeHUI

FJ'Iy6I/IHa CTaTUYCCKOI'0 YPOBHS MOA3CMHbBIX BO/ B HeHTpaHLHOﬁ CKBA>XXHWHC, M

JHa

Ta

Bpems
3aMepa

IIpome- | M3mepenue pacxonos | M3mepenue ypoBHeil Boabl
KYTOK
BpEMEHU
MEXTY
oTcye-
TaMHu
1710
BpeMs
HAIIOJI-

O0B-
eM

Pac- | LlentpanbHas IIeezomerp HaGmonarenbHble
X0J | CKBa)XKMHA CKBaXXMHBI

HEHUS OTtcue
MEpHOT0 T 110

IIpume-
YaHUe
(MyTHOCTB
BOJIB,
HEeToJa (K1
B pabore,
u3Me-
HEHUE
HyJeBOI

Touku T°C,
otbop




Ya- Mu- | cocyna pu- I'my- | Ilonu- | I'my- | [onu- po0 BOBI
CBI HYTBI 6opy OuHa | >keHue | OMHa | >KeHHE U 1p.)
c alc M
[Mocnenyromas crpanuna KypHana
9. I'paduk

HU3MCHCHUS pacxoaa OTKa4YMBaeMOii BO/JIbI (Q) BO BPpEMCHU (t)

MecTto ansA
rpagpmka

10. I'padpuknu

HM3MEHCHUS MOHMKCHUI ypOBHefI BO/JIbI (S) B HeHTpaHLHOﬁ u

Ha6H}0,I[aTeHBHBIX CKBa’)XMHaX BO BPEMCHU (t 154 Igt)

MecTto gna
rpPapuKoB

[Mocnenyrommas cTpaHuIa KypHaIa




11. 3akaroueHue o pe3yJbTaTax NpoBeACHHOI0 UCNIBITAHUSA

UmxeHep-reonor (THIPOreosor)

HpI/IMe‘IaHI/Ie. Hepe,u KaXIbIM H3 Ha6J'I}O,H€HI/II7[ 3a YPOBHAMU U PACXOAOM H€06X0,HI/IMO
YKa3bIBaTh €0 HAMMCHOBAHUEC (npoxalnca, OTKa‘IKa,BOCCTaHOBHGHI/Ie).

IMMPUJIOXKEHHUE 5.3

Pexomennyemoe
OBJIOKKA )KYPHAJIA
(mepBas cTpanHuIa)
Opranuzanys OOBEKT
DKCIE UK VYuactok (cTBOp)
MapTus (oTpsim) Cranust
KYPHAII Ne
WCTIBITAHUI METOIOM HaJIMBa BOJBI B mypd Ne

Mecrononoxenue

DneMeHT penbeda

AOCOITIOTHAS OTMETKA YCThS M, TTTyOMHA M

Hcroynuk BogocHaOKEHUS

Wcnerranne HagaTo OKOHYCHO

HABJIIOJJATEJIN: 1.

2.




3.

Havasnphuk maptuu (0Tpsina)

UmxeHep-reonor (THIPOreosor)

CT. TEXHHK

Anpec opranu3zanuu;

OO0parHast cropoHa 00JIOKKH KypHaja
(mocnenyromas cTaHUIA )KypHAa)

3AJIAHUE

Ha IMIPOU3BOACTBO UCIIBITAHUA

UmxeHep-reonor (THIPOreosor)

Jara

IMocnenyromas cTpaHHULA XKypHAIa

1. CxemaTruueckuii NJ1aH pacnoJioxkeHus mypga

MecTto ana
nnaHa

2. T'eostornyeckmii paspe3 mypda

Ceuenue




Crparurpadu- | I'eonornueckn | Konctpykuu | I'myOuna Momnoct | Kpatkoe

4yecKuil MHAEKC | U paspes, s mypda b CJIOSI JIUTOJIOTHUECKOE
YpOBEHb OIKCaHNe
TPYHTOBBIX TPYHTOB
BOJ,

KpOBJIM | TOAOLIB
CJ10s1 bI CJIOsA

INocnenyromas cTpaHULA XKypHAIa

3. O6mue cBeieHHsI 0 30He AIPANMH

1. Crpaturpaduyeckuii ”HAEKC TOPOX

2. MOIIHOCTH 30HBI a3paliu, M

3. 'myOuna 3ajeranus IpyHTOBBIX BOJ, M

4. 'myOuHa NPOBEICHUS UCTILITAHKS, M

5. HpI/IHﬂTaH BCJIMYUHA KAITWJIJIAPHOT'O BCACbIBAHUS, M

4. CBenenusi 00 000pya0BaHUN U U3MEPHUTETbHBIX PUOOpPaxX

[Tpubop I IpoBeIeHUS UCTIBITAHMUS

1. Tum mpubopa

2. T'nybuna symmda

3. JluameTp BHEIIHETO KOJIbIa, MM

4. lmaMeTp BHYTPEHHETO KOJIbIa, MM

5. [Tnomaak BHYTpEHHETO KOJIBIA, M

6. I'nyObuHa 3a1aBNnMBaHMs] BHYTPEHHETO KOJIbLIA B [PYHT, MM




7.BrIcoTra cToi10a BOIBI B KOJIBLE, M

YCTPOﬁCTBO JJI1 UIBMEPECHUA pacxoda BOAbL

1. Tun

2.1leHa nenenust

3. Jlata TapupoBKH

[Mocnenyromas crpanuna KypHana
YcTpoicTBO 11 U3MEPEHHS YPOBHS

1. Tun

2.1leHa nenenust

3. Jlata TapupoBKu

INocnenyromas cTpaHULA XXypHAIa

5. JlanHbIe HADJIIOAEeHUS

Ha | Bpems Beicor | Otcue | Pasznocts | O6beMm Pac- TTpume-
- | 3amepa IIpome- | Bpems | a T 11O OTCYETOB | MOTJIOHICHHOMN X0J1 JaHue
Ta KYTOK oT cTonba | mpu- BOJIBI BOZBI | (Hero-
BpEeMEHHM | Hawajga | BOABI B | OGopy JaKA B
MEXTY UCTBI- | KOJBIIE

3amMme- TaHUS 3a C pabore,
pamu mpoMme- | Hagaia TeMmIe-
KYTOK | HCTIBI- parypa
BPEMEHHU | TaHHA BOJIBI U1
MEKITY mp.)

Ya- | Mu- 3ame-

CHI | HYT pamu

BI
MHH M a/MuH

H(M3)




INocnenyromas cTpaHHULA XKypHAIa

6. O0uue TaHHBIE O NMpoBEICHUMN UCNIBITAHUA

1. HpOZ[OH)KI/ITCHBHOCTB HCIIBITaHWA 9, B TOM YHUCJIC IIPU ITOCTOAHHOM PacxoJ€ BOJbI 4.

2. T'myObuHa 30HBI IPOMAYNBAHUS IPYHTA ITOCIIE UCTIBITAHUS M

3. CBegenus 06 oTOOpe 00pas3IoB rpyHTa

7. I'paduk

3aBUCHUMOCTH pacxoJa BOJbI (Q) u 00beMa (W) BOJIbI OT BpEMECHHA (t)

MecTto ans
rpagpvka

8. I'paduk

3aBUCUMOCTH (WV) oT o0beMa (W) BOJbI

MecTto ans
rpagpvka

IMocnenyromas cTpaHULA XXypHAIa



9. 3akj0ueHue 0 pe3yjJbTaTax NpoBeACHHOI0 MCIILITAHUNA

Wnskenep-reosor (THIporeosior)

IMPUJIOKEHHUE 5.4

Pexomenayemoe
OBJIOKKA KYPHAJIA
(mepBast ctpanuLa)
Opranuzauus OO0BeKT
Dkcnenuuus VYuaactok (cTBOp.)
Maprus (oTpsim) Cranus
XKYPHAII Ne
HCIIBITAaHKS METOJJOM HAHETAHHUSI BOJIbI B CKBAXKHHY Ne

MecrononoxxeHue

OnemeHT penbeda

AOCONIOTHAS OTMETKA YCThs M, ITyOuHa M

A3I/IMyT 1 YTOJI HaKJIOHAa CKBAXXUHBI, I'paayc

Hurepsan ucnsitanust No oT 0 M

Hcrounuk BO,HOCHa6)KeHI/IH

Hcnreitanne HayaTo OKOHYCHO

HABJIIOJATEJIN: 1.

2.




3.

Havasnphuk maptuu (0Tpsina)

UmxeHep-reonor (THIpOreosor)

CT. TEXHHK

Anpec opranuzanuu;

OO0patHast cropoHa 00JIOKKH KypHaja

(mocnenyromias cTpaHuLA KypHaa)

3AJIAHUE

Ha IMMPOU3BOACTBO UCHbITAHUS

UmxeHep-reonor (THIPOreosor)

Jara

INocnenyromas cTpaHULA XKypHATIa

1. CxemaTnyecKkuii niaH Pacnmoja0K€eHUuA CKBaKUH

MecTto ans
nnaxHa

[Mocnenyromias cTpaHuIa XXypHaIa
2. CBeeHusi 00 000pyI0BAHUHM M H3MEPUTEIbHBIX MPUOOPAX

Hacoc JlBurarenn

1. Tun, mapka




2. [Ipon3BOAMTENBHOCTD

Tamnon

1.Tun

2. lnametp TpyO, MM: HapyKHBIH BHYTPEHHHUN

3. Yucio koiter

4. luaMeTp KOJIel, MM

5. JlnuHa yIuoTHUTENS, M

[Tpubop 1 M3MepeHus pacxoa BOJIbI

1.Tun

2. HoMuHanbHbIA pacxo] win 00beM BOJIBI

3. llena neneHust

[Tpubop s M3MepeHus ypoBHS BObI

1. Tun

Manometp
1. Tun, mapka
2
2. Tlpenen u3MepeHus Kre/em
2
3. llena neneHust Kkre/em

4. lata TapupOBKH

INocnenyromas cTpaHULA XKypHATIa

Hynesas Touka

1. Onucanue

2. IIpeBsbilicHUe HAT YCThEM, £ M

3. AGCOIIOTHAsT OTMETKA M




INocnenyromas cTpaHULA XKypHAIa

3. CxeMaTH4eCKHUIi re0JJOrH4ecKuii pa3pe3 U KOHCTPYKIHUS
CKBaKHHBI

Crpaturpadu- | I'eonorndyeckn | Koncrpykum | I'mybuna | Mommocr | Kparkoe

YEeCKHUH i paspes, s CKBaXXHHBI u b CJIOA JIMTOJIOTHYCCKOC
HUHJCKC YPOBCHb OTMCTKa OIIMCAHHUC
TIOA3C€MHBIX I10101IBbI TPYHTOB
BOO CJ10s1
M

4. CBeeHusi 00 ycTAaHOBKe TaMIIOHA

Howmep JmHa Tpyo
TpyO

Hapy>KHBIX BHYTPEHHHX




10

11

12

I[J'II/IHa KOJIOHHBI OT HU3a YIUIOTHUTECJIA O BEPXa pa6oq1/1x pr6 a0

cXKartusa, M

Cxarue TaMIoHa, M

JlHa KOJIOHHBI 1OCTIE CHKaTusl, M
IIpeBbllieHne Bepxa KOJIOHHBI HaJl HyJI€BOM TOUKOH, M
I'myOuHa ycTaHOBKM HU3a YIUIOTHHUTENS OT HyJICBOH TOUYKH, M

I[OHO.HHI/ITCHLHLIC CBCIACHUA

5. TIpoMBbIBKa CKBaKHHBI

INocnenyromas cTpaHULA XKypHAIa

Cmoco0

TIponomxuTenbHOCTD,
MUH

Pacxon Bonpl,
1n/MuH

Pesynbrar

6. /lanHbIe HAOJIIOIeHU I

[Mocnenyromas cTpaHuIa XypHaja



[IpeBrImenne Bepxa BHYTPEHHEH KOJIOHHEI TPyO Hall HyJIeBOW TOYKON M

IIpeBbilieHne 0cM MaHOMETpPA HAJl HYJIEBOW TOYKOM M

['my6uHa CTaTHYeCKOT0 YPOBHSI TIOI3EMHBIX BOJ (10 CEpeMHbBI CyXOTO HHTEPBAa) OT

Bepxa BHYTPEHHEH KOJIOHHBI TPYO M, OT HYJIEBOH TOUKH M
Ja |Bpems  |I[Ipome- |I3menenue Harnopa Msmepenue pacxona Boasl  |Pac- | Ypo- ITpume-
- [3amepa |xyTOK X0#  |BeHB JaHWe
Ta
Bpe- Junamu- |Otcuer |[eiict- |Otuer |Pas- Bogormor | Boxsl | Bousl B |(Temrre-
Ya-|Mu- (MeHH |4eckuid |To BYIOLIM |IIO HOCTh - cTBOJIE | paTypa
CBHI |HYT |MEXOy |ypoBeHb |MaHO- | IpHU- |OTCYETOB |JOIICHHUE CKBa- BOJIBI,
Bl |oTcue- |oT Bepxa |MeTpy |Hamop [Oopy |mo 3a JKIUHBI MyT-
TaMH  [BHYTpEH- (mMep- |mpubopy |mpome- Haj HOCTh
Hel HOM (MepHO#f [KyTOK TaMmImo- | BOJbI U
KOJIOHHBI peiike) |peiike)  |BpeMeHH HOM OT np.)
Tpyo HYJIEBOM
TOYKHA
MHH M e M b a/MuH M

ITocnenyromas cTpanuLa xypHaia

7. I'paduk

HN3MCHCHHUA pacxoaa U Harmopa BOJbI BO BDEMCHU [Q = f (t)] ; [H = f (t)]

MecTo ana
rpaprika




8. Pe3y.111>TaT1>1 HarHeTaHus

B MHTEpBajie abc. OTM. OT J0 M
Wntepsan Crynens Hanopa Pacxon | VYmens- | Ilpuse- | Ilpomomxurens- Ipume-
HOE JICHHBIH | HOCTb HAarHETAHUS yaHUe
Jnuna | Juametp | Homep | Benuuuna BOZIO- pacxox | oOmas | c
orJo- npu YCTaHOBUB
LeHue Hamope -
100m Mes
pacxonom

M MM M 1/MuH q




INocnenyromas cTpaHHULA XKypHATIa

9. 3akj0ueHue 0 pe3yJjJbTaTax NpoBeACHHOI0 MCIILITAHUNA

Wnskenep-reosor (THIporeosior)

IIpumeuanus:

1.B pasa. 3 (KOHCTPYKIMHS CKBaXKWHBI), CIIEAYCT NOTIOTHHATEIHHO
MOKAa3bIBaTh pa3MelLICHHE KOJIOHHBI TAMIIOHA B CTBOJIE CKBaXXHUHBI IPU
UCIIBITAHUH C YKa3aHUEM TIIyOWHbBI HU3a YIUIOTHUTENSI U MPEBbILICHUS
BepXa BHYTPEHHEH KOJOHHBI TPYO HJIM OCH MaHOMETpa Haj HyJeBOi
toukoi. [Ipu riayOmHe ckBaxkuHbI Ooyiee 15 M mpuBoOAMTCS YacTh ee
paspesa, npuiieraromas K ycTbio 1 orpo0yeMoMy HHTEPBAIy.

2. 3anucy B pa3n.6 HEOOXOAMMO BBINOJHATH B CIICAYIOIIEM
HOPSIAKE: 10 HAOIIOJEHUSAM 32 YPOBHEM BOJBI 10 HATHETAHHS, BCEX
WU3MEPEHN, IPUBOAUMBIX IPH MPOOHOM HATHETAHMH C LEIBIO
MPOBEPKH KAYECTBA M30JILMH MHTEPBAJIA, ¥ B IPOLIECCE UCIIBITAHUH, a
TAK)KE 110 HAOJIOJEHHUAM 3a BOCCTAHOBIEHHEM YPOBHS BOJBI IOCIIE
ucheiTanus.  Ilepen  KaXIObIM M3 IEPEUYMCIIEHHBIX HaOJIOICHUN
HEOOXOJMMO CTPOYKOM  YKa3blBaTh  €ro HAMMEHOBAaHHE, a IS
HAarHETaHUM ~-HOMED CTYIICHH M BEIMYMHY HaIopa.

OBJIOKKA KYPHAJIA

(mepBas cTpanHumIa)

Opranuzanys OOBEKT

IMPUJIOKEHHUE 5.5

Pexomenayemoe

DKCIE MK VYuactok (cTBOp.)

MapTus (oTpsim) Craust




KYPHAJT Ne

HCHbITAHUS METOAOM M3MEPCHUA pacXoda BOAbI B CKBAKUHE Ne

MecTomnonosxeHnue

OnemeHT penbeda

AOconroTHas OTMETKA YCTbsA

M, IiTyOuHa

A3I/IMyT 1 YToJI HaKJIOHAa CKBAXKUHBI, I'paayc

I/IHTepBaﬂ UCIIbITAHUSA OT a0

HcneiTanne HauaTo

OKOHYCHO

HABJIIOJATEJIN: 1.

2.

3.

Havasnphuk maptuu (0Tpsina)

UmxeHep-reonor (THIPOreosor)

CT. TEXHHK

Anpec opraHu3anuu;

Ha IMMPOU3BOACTBO UCHbITAHUS

3AJIAHUE

OO0parHast cropoHa 00JIOKKH KypHaja

(mocnenyromias cTpaHuLA KypHaa)

WmxeHep-reonor (THAPOreo0sor)

Jlata




INocnenyromas cTpaHULA XKypHAIa

1. CxemaTH4yecKHii NJIaH PACTOJIOKEHUSI CKBAKHH

MecTto ana
nnaxHa

[Mocnenyromias cTpaHuLa KypHana
2. CeeneHust 00 000pyTI0BAHMM Uil OTKAYKHU (HAJIMBA) BOJABI

Hacoc

1. Tun

2. [Ipou3BOAMUTENBHOCTD

PaCXOL[OMep TaXOMe’I‘pI/I‘IGCKI/Iﬁ CKBa)KMHHBII

1. Tun

2. llena nenenus

3. Jlata TapupoBKH

Kasepromep

1. Tun

2. llena nenenus

3. Jlata sTasloHupOBaHMs

3. CBeaeHusi 0 THAPOAUHAMHUYECCKOM PEKUME CKBAKUHBI

1. JluHaMU9EeCKUI YPpOBEHB BOJIBI, M

2. [Tonmxenue (MOBBIIIEHHE) YPOBHS BOJBI, M

3. Pacxon oTkauku (HajamBa) BOJIHI, ji/c

4. Bpewms perucrpanuu




INocnenyromas cTpaHULA XKypHAIa

4. CxeMaTHYeCKHii pa3pe3 H KOHCTPYKIIHSI CKBAKHHBI

Crparurpadu- | I'eomoruyeckn | Konerpykum | ['myOuna Momnocts | KpaTkoe
4eCcKUi it pazpes, s CKBQXXHMHBI | M OTMETKa | clos JIUTOJIOTHUECKOE
UHJIEKC YPOBEHb MOJIOIIBBI OIKCaHNe
MOJI3EMHBIX cnost TPYHTOB
BOJ
M
Iocaenywmas cTpaHnIa KypHaJIa
5. JlanHble HAOI0AeHUTH
Bpe- | I'ny- | [na- | Koappu | Konm- Jnutens- | Cxopocts | Pacxon | Pacxon | Hampas- | IIpume-
Ms | OMHa | METp | LMEHT 3a | 4eCTBO | HOCTh Bpalle- MOTOKa | BOJBI JIeHHUe JaHue
3a- CKBa- | IMaMeTp | UMIylb- | 3amepa HUS BOJIBI o MOTOKA
Me- JKUHBI COB gepes CKBa- BOJIBI
pa npubop | KuHE
M | MM MUH 06/MuH alc




6. I'paduk

INocnenyromas cTpaHULA XKypHAIa

3aBUCUMOCTHU U3MCHCHHUA NOHMKCHUA YPOBHSA BOJbI (S) OT BpEMCHU (t u Igt)

MecTto anA
rpaprka

7. 3akiaouenne

0 pe3yJibTaTaX NPOBCACHHOI'O UCTIBITAHUA

[ocnenyromas cTpaHuIa XypHaa

UmxeHep-reonor (THIPOreosor)

OBJIOKKA KYPHAJIA

(mepBas cTpaHuIla )KypHaIa)

I[MPUJIOXKEHHUE 5.6

Pexomennyemoe

Opranuzanys OOBEKT

DKCIE MK VYuacrok (cTBOp.)

MapTus (oTpsim) Craust
KYPHAJIT Ne

HUCIBITAHUA METOAOM HAarH€TaHWs BO3/yXa B CKBaXKUHY Ne

MecTononoxeHue




OnemeHT penbeda

AOconroTHas OTMETKA YCTbsl CKBaXKHNHbIL

M, I‘Hy6I/IHa CKBa>XXHHBI

A3I/IMyT 1 YToJI HaKJIOHAa CKBAXKUHBI, I'paayc

Hurepsan ucnsitanust Ne oT

A0

HcnpiTanne HayaTo

OKOHYCHO

HABJIIOJATEJIN: 1.

2.

3.

Havasnphuk maptuu (0Tpsina)

UmxeHep-reonor (THIpOreosor)

CT. TEXHHK

Anpec opraHu3zanuu;

3AJIAHUE

Ha MMPOU3BOACTBO UCHbITAHUS

OO0parHasi cropoHa 00JIOKKH KypHaja

(mocnenyromias cTpaHHLA KypHaa)

HmxeHep-reonor (THAPOreo0sor)

Jlata

INocnenyromas cTpaHULA XKypHAIa



1. CxemaTnyecKkuii njiaH PACIOJ0KEHUA KyCTAa CKBAKUH

MecTto ans
nnaHa

2. CxemaTH4ecKHii miaH PacCnmo/I0KeHUsl CKBAKUH B KyCTe

MecTto ans
nnaHa

[Mocnenyromas cTpaHuIa XypHaa

3. CBeneHust 00 000pyI0BAHUM M H3MEPUTEIbHBIX MPUOOPAX

YcraHoBka
1. Tun
Kommnpeccop
1. Tun
2. IIpou3BOAUTENBHOCTh M 3 /muH
3. Pabouee naBrnenue Krc/em 2
Tammnon
1. Tun
2. luamerp MM
3. InuHa M
Pacxonomep
1. Tun
2. Pacxon (HOMUHANBHBIH) OT 110 M 3 /ymun

3. llena neneHust




4. lata TapupOBKH

1. I/IHTepBaﬂ YCTaHOBKH TaMIIOHOB B IbE€30METpPaX:

1. M

2. M

3. M
2. JlnameTp mbe30MeTpoB:

1 MM

2 MM

3 MM

INocnenyromas cTpaHULA XKypHAIa

I/ISMCpI/ITGHL JaBJICHUA

1. Tun
2
2.1lena nenenus Kkrc/em
2
3. IIpenen u3mepeHus Kkre/cm

4. JlaTta TapUPOBKH

[ocnenyromas cTpaHuIa XypHaa

4. CxeMaTH4YeCKHii pa3pe3 H KOHCTPYKIHS HEeHTPATBHOI CKBasKHHBI

BOO

Crpaturpadu | I'eonormueckn | Koncrpykum | I'my6una m | Mommocts | KpaTtkoe
4eCKUi it pazpes, s CKBQXKHHBI, | OTMETKa crost JIUTOJIOTUYECKOE
UHJIEKC YPOBEHb yCTaHOBKa MOJOLIBBI ONHCaHUE
MOJI3EMHBIX TaMIIOHa cnost TPYHTOB




INocnenyromas cTpaHHULA XKypHAIa

5. CxemaTuyeckue pa3pe3sbl 10 Jy4aM KycTa ¢ KOHCTPYKIHSIMH
Nbe30MeTPOB

MecTo anna
CXemMaTh4ecroro

paspesa




6. /lanHbIe HAOJIIOIeHUI

ITocnenyromas crpanuna xypHaia

Ta

Bpems IIpo- W3mepenue naBneHus Tewm- ATtmoc-
3amepa Me- Tie- (bepHOE
xKy- | 3mepenue pa- JlaBJie-
TOK | pacxona B myckoBoM ITse3omerp 1 [Tse3omerp 2 ITse3omerp 3 Typa HUE
Bpe- | BO3dyXxa UHTEpBale BO3-
Me- Jyxa B
HU IyCKO-
mex- | Ot1- Or- Or- Or- Or- BOM
Ya- | Mu- Iy 3a- | cuer Pac- | cuer | JaB- cuyer | JaB- cuer | [daB- cuer | [aB- nenue | unrep-
Cbl | Hy- Me- 1o xon | mo JIeHHUE o JIeHUe 1o JeHHe | 1o Baje
THI pa- pu- npu- pu- npu- pu-
MU 60- 60- 60- 60- 60-
py py py py py
¢ mle krelom? krelom? krelom? xre/em? | °C krelom?

IIpumeuan
ue




7. I'padpuxn

HU3MCHCHUS pacxoaa (Q) 1 AaBJICHUSA BO3AyXa (p) BO BpEMCHHA (t)

MecTo ans
rpapvikon

TTocnenHss CTpaHMUIIA KypHAIIA
8. 3akuaouenne

0 pe3yJibTaTaX NPOBCACHHOI'O UCTIBITAHUA

UmxeHep-reonor (THIPOreosor)

1. Obwue nonoscenus

2. Memoo omkauxu 800bl U3 CKEANCUH

3. Memoo nanuea 600bt 6 utypghui

ITPUJIO)KEHUE 1 (cnpasounoe). Tepmunvl u onpedeneHust

IIPUJIO)KEHUE 2 (pexomendyemoe). Memoo naznemanusi 600bl 8 CKEANCUHBL
1. Venosus nposedenus ucnvimarnus

2. Annapamypa

3. Iloozomoeka Kk ucnvlmanuio

4. [Iposedenue ucnvimanus

HPUJIOJKEHUE 3 (pexomendyemoe). Memoo uzmepenust pacxoda 600bl 6 ckeadxcune (pacxooomempust)
1. Venosus nposedenus ucnvimarnus

2. Annapamypa

3. Iloozomoeka Kk ucnvlmanuio

4. [Iposedenue ucnvimanus

HPUJIO)KEHUE 4 (pexomendyemoe). Memoo naznemanusi 6030yXa 6 CK8ANCUHBL
1. Venosus nposedenus ucnvimarnus

2. Annapamypa

4. [Iposedenue ucnvimanus

IIPUJIO)KEHUE 5.1 (pexomenoyemoe). OBJIOIKKA JKYPHAJIA

1. Cxemamuueckutl RIAH PACRONONCEHUS CKEANCUHDL

2. Obwue ceederuss 0 BOOOHOCHOM 20PU30OHME

3. Ceedenusi 06 060pyOdosanul u USMEPUMENbHLIX NPUOOPAX

4. Ceedenus o cxeaicune

4. Ceedenusi 0 HY1€BbIX MOYKAX

5. Cxemamuueckuil 2eonoeuneckuii pazpes u KOHCMPYKYUsi CKEANCUHbL

6. [annvie nabniooenuii



7. I'paghux

8. I'pagux

9. 3akntouenue o pe3yIbMamax npoeedeHHO20 UCILIMAHUSL
TIIPUJIO)KEHUE 5.2 (pexomenoyemoe). OBJIOIKKA JKYPHAJIA
. CxemamuuecKkuii NiaH pacnoiodiCeHust KyCma CKEAMNCUH

. Cxemamuueckuil NIaH PacnonoNCeHUst CKBAICUH 8 KYCme

. Obwue ceéedenust 0 600OHOCHOM 20PU3OHME

. Ceedenusi 06 000pyO0osanul u U3MePUMeIbHbIX NPUOOPAX

. Ceedenus 0 cKkeadxsCuHax

. CeedeHus 0 HYIesbIX MOUKAX

. Cxemamuueckuil 2e0102U4eCKull paspes U KOHCMPYKYUsL YeHMPALbHOU CKEANCUHbL
. Cxemamuueckue 2udpoeeono2uieckue paspesvl Ho IYUaM KYCma ¢ KOHCIMPYKYUAMU HAOTI0OAMENbHBIX CKEANCUH
8. [lanuvie nabnodenutl

9. I'pagux

10. I'paghuxu

11. 3axnrouenue o pe3yrbmamax npogedeHH020 UCHbLIMAHUSL
TIIPUJIO)KEHUE 5.3 (pexomenoyemoe). OBJIOIKKA JKYPHAJIA
1. Cxemamuueckuil nian pacnonodicenus uyppa

2. l'eonoeuueckuil paspes wiypga

3. Obwue ceedenus o 30He aspayuu

4. Ceedenus 06 060py006anuy U USMEPUMENbHBIX NPUOOPAxX

5. lanuvie nabniooenus

6. Obwue dannvie 0 NPoGedeHUl UCHBIMAHUSL

7. I'paghux

8. I'pagux

9. 3akntouenue o pe3yIbMaAmax nPoeedeHHO20 UCILIMAHUSL
IIPUJIO)KEHUE 5.4 (pexomenoyemoe). OBJIOIKKA JKYPHAJIA
1. Cxemamuyeckuil nAaH PACHOIONCEHUS. CKEANCUH

2. Ceedenust 06 060py008aHUY U USMEPUMETbHBIX NPUOOPAX

3. Cxemamuueckuil 2eon02utecKkuil pazpe3 u KOHCMPYKYUsi CK8ANCUHbL
4. Cgedenus 06 ycmanogke mamnona

5. Ilpomviska ckeadicumbl

6. [annvie nabniooenuii

7. I'paghux

8. Pesyrbmamol HacHemanus,

9. 3akntouenue o pe3yIbMamax nPoeedeHHO20 UCIbIMAHUSL
TIIPUJIO)KEHUE 5.5 (pexomenoyemoe). OBJIOIKKA JKYPHAJIA
1. Cxemamuueckuil nAaH PACHOIONCEHUS CKEANCUH

2. Ceedenust 06 0bopydosanuu 0ns omkauxu (HAIU6a) 600bl

3. Ceedenus 0 2uOpPOOUHAMULECKOM PENHCUME CKBANCUHDBL

4. Cxemamuueckuil pazpe3 u KOHCMPYKYUsL CKEANCUHDBL

5. lanuvie nabniodenuti

6. I' paghux

7. 3axnouenue

IIPUJIO)KEHUE 5.6 (pexomenoyemoe). OBJIOIKKA JKYPHAJIA
1. Cxemamuueckuil RAaH pACRONOACEHUS KYCMA CKEANCUH

2. Cxemamuyueckuil nIaH PACnONONCEHUsT CKBANCUH 8 KYCe

3. Ceedenusi 06 060pyOdosanuu u USMePUMENbHbIX NPUOOPAX

4. Cxemamuueckutl paspe3 u KOHCMPYKYUsL YeHMPATbHOU CKEANCUHDL
5. Cxemamuueckue paspesvt no 1yuam Kycma ¢ KOHCMPYKYUAMU Nbe30Mempog
6. annvie nabniooenui

7. I'paghuxu

8. 3axnouenue

~NOOUITA WN P



