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HaCTOHIIII/Iﬁ CTaHAapT pacOopoCTpaHACTCd Ha TPYHTblI W YCTAHABJIMBACT MCETOAbI MOJICBBIX HUCHIBITAHUI
MPOHUIACMOCTH IIPHU UCCICAOBAHUUN UX IJIS1 CTPOUTCIILCTBA.

CraHmapT He pacHpOCTPAHICTCS Ha TPYHTHI B MEP3JIOM COCTOSIHUH.
1. O0mMe MoJI0KEHNA
1.1. TpoHHIIaeMOCTh CIEAyeT ONMPEACATh KaK CBOMCTBO I'pyHTa TMPOIYCKATH KUIKOCTh WJIM Ta3 IOJ| ICHCTBHEM

nepenanaa AaBJICHUA WK HAIOpa.

1.2. TIpoHMIIaeMOCTh HAIJIEKHUT XapaKTePH30BaTh KOIPPHUIIMEHTOM MPOHUIIAEMOCTH 0 popMyIie
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HpI/I HUCOBITAHUAX TMPOHUIACMOCTH METOAOM OTKAa4YKU BOAbI BMECTO K03(1)(1)I/IHI/I€HT3 BOJOIMPOHUIIACMOCTH

JomycKaeTes onpenensite koddduument sogonposogumoctn (1 = km, rpe M - cpennsis MOLIHOCTH BOZOHOCHOTO
m1acra, M).

1.3. MGTOHLI IIOJICBEIX HMCIIBITAHUI IMPOHUIIACMOCTH I'PYHTOB CJICAYCT IPUHUMATL B COOTBCTCTBUUA C Tabm. 1.

Tab6muna 1
T'unporeonornye | MeToapl OJIEBbIX UCHIBITAHUI Vcnopus
CKHE YCJIOBUS [IPEUMYILECTBEHHOT
3aJIcTaHMs 0 MMPUMEHEHHUS
TPYHTOB
Boie ypoBHs OcHoBHOI HanuB Boaw! B
TPYHTOBBIX  BOJ urypQs -
WIN KpOBJIH
HAIOPHOTO
miacra (30Ha
HETIOJIHOTO
BOJIOHACHIIIICHH )
Bcnomora Harneranune CKajbHEIC
TEIbHEIC BOJbI B CKBRXXHUHBI | TPELIMHOBATHIE
TPYHTHI




Haruneranwne
BO3lyXa B
CKBaKHHEI

CKaJbHEIC
TPEIIUHOBATHIE,
IecyaHblic 1
[JIMHUCTBIE TPYHTBI

Jonyckae Hanus Bonb! B bonbiuas
MBIE K | CKBa)XXMHBI MOIITHOCTb 30HBI
IPUMEHEHU asparnmu
10
N3mepenue CkalbHble
apaMeTpoB TPELIMHOBATHIE
TPELIMHOBATOCTH | MAaCCUBBI
Hwuxe ypoBust OcHoBHOI OTKa4yka BOJBI
TPYHTOBBIX BOJ| 13 CKBaYKHHBI -
WJIH KPOBJIH
HAIOPHOTO
iacta (30Ha
HACBIIICHN)
Bcenomora Haruneranue CkasbHble
TENbHBIE BOJIbI B CKBAJKUHBI | TPELIMHOBATHIE
TPYHTHI
N3mepenue Crouctsie
pacxoja BOIBI B | TPYHTHI
CKBaXKHHE
(pacxomomeTpus)
Hormyckae Hanus Boxsl B Ionynpoxunaem
MBIC K | CKBa>XHHbI bI€ I'PYHTBL ( k
NPUMCHCHI Mmenee 1 M/cyT)
10

OTkayka BOJBI B
n3 mrypdos BOJIOHACBIIIEHHBIX
MOJIYIPOHULIAEMBIX
TpyHTaX WM MIPpA
BBICOKOM yPOBHE
TPYHTOBBIX BOJ|
PexumHBIE IIpu Hanuuun
HaOMoneHNS CTallMOHAPHOM ceTn

PCIKUMHBIX




CKBa’>XXHH

WupnkaTopHbI IIpu
51 oInpeaeeHUN
JIECTBUTENBHON
CKOpPOCTH
JIBIKEHUS
MOA3EMHBIX BOJ

1.4. Ilpn nmpoBeneHUM MOJEBBIX HCHBITAHUN IS ONpPENCNICHHS MPOHULIAEMOCTH IPYHTOB, PACIOIOXKEHHBIX HIKE
YPOBHS TPYHTOBBIX BOJ, HEOOXOIMMO YYHTBHIBAThH JIUTOJIOTHYECKOE CTPOSHHE Iutacta (OJHOpPOAHAs) M HaboOp IacTa,
¢opMy W pa3Mepsl IuUlacTa B IUIAHE, PEKUM IIOBEPXHOCTHBIX M TOA3EMHBIX BOJ (YPOBEHHBIH, XUMHYECKUH M
TEMIICPaTypHBI), PEKUM IIPOBEICHUSI MUCIIBITAHUH (YCTAHOBUBIIMICS, HEYCTAHOBUBIIMICS W KBAa3MyCTaHOBUBILIHICS)

IIPU  TIOCTOSIHHOM JieOuTe (Q =COSl) wau mpM MOCTOSIHHOM TMOHIKEHMM YPOBHS BOJbI B OIBITHOM CKBAKHHE
(S = const ), KOHCTPYKIIMH CKBAXXMH M pa3MEIICHNE BOJOIPHEMHON YacTH CKBasKHH B IUIacTe.

1.5. Tlpu npoBeseHMM HCHBITAHUH B 30HE HEIOJIHOTO BOJOHACHIMICHUS HEOOXOIMMO YUHUTHIBATH JINTOJIOTHMYECKOE
CTPOCHHE W MOIIHOCTH 3TOM 30HBI (PACCTOSHHE OT 3€MHOM MOBEPXHOCTH JIO YPOBHS TPYHTOBBIX BOJ), BEIHMUYHHY

KalUIIPHOTO BakyyMma (JaBJEHMs), XapakTep pacrlpeleeHHs BIaXXHOCTH TPYHTa IO BEPTHKAJIM, HAJIWYHAE XOJOB
3eMIIepoeB, OCOOCHHOCTH CTPYKTYPHI TPYHTA U peibeda 3eMHON TTOBEPXHOCTH, KOHCTPYKIMH HH(PUIETPOMETPOB.

1.6. MeTOHLI IIOJICBBIX HCITBITAHUI MPOHUIACMOCTH I'PYHTOB CJICAYCT BBIIIOJIHATL B O6HIGM KOMIUICKCEC MHIKCHCPHO-
TCOJIOTUYCCKUX U THAPOTrCOIOTNICCKUX HU3BICKAHUHN.,

1.7. TepMHHBI U ONIpeAEIeHUS IPUBEAEHBI B IPHIOKEHHAN 1.
1.8. Peructpanmio moiydaeMbIX B MpOLECCE IOJEBBIX WCIBITAHWM JAHHBIX M MX OOpaOOTKY HAJICKHT BECTH B
CHEHATbHBIX XKypHajax (IIpHIOKeHue 5).

2. MeToa OTKAa4YKH BOJBI H3 CKBAKHH

2.1. YcnoBus IpoBeJEHUS UCIIBITAaHUS

2.1.1. OHpCHCJ’ICHI/Ie MNPOHUIAEMOCTH MCTOAOM OTKA4YKKW BOAbI M3 CKBAXWH HGO6XOZ[I/IMO OpoOn3BOAUTL 110
TEXHOJIOTHUECKOIN CXeMe HCIBITAHUI:

KYCTOBOﬁ - B CJIOKHBIX I'MAPOIrCOJIOrMICCKNUX YCIOBUAX WU 11 OTBETCTBCHHBIX O6’beKTOB;
OI[I/IHO‘IHOI\/'I - B IPOCTBIX THUAPOTCOJIOTMYCCKUX YCIOBUAX U IPECUMYHICCTBCHHO HA paHHUX CTAAUAX HCCJ’ICILOBaHHﬁ.

2.1.2. MecTormnosoxeHne MyHKTOB MCIIBITAHWH, KOJMYECTBO OTKAYEK M TEXHOJIOTHMS WX MPOBEACHMS (KOJIMYECTBO U
pacIonoKeHue HaOMIOJaTeNbHBIX CKBaKUH, IPOJOJDKUTEIBHOCTh OTKA4eK) CJIEAYeT ONpPENEsTh IPOSKTOM
MIPON3BOJICTBA PAa0OT B 3aBHCHMMOCTH OT LIEJIEBOI0 Ha3HAYECHHS HCIIBITAHWI C YU4ETOM HHXECHEPHO-T€OJOTHUECKUX M
THIPOTr€OIOTHYECKUX YCIOBHM (cM. 11. 1.4).

2.1.3. HpI/I KYCTOBOﬁ CXEMC HCIbITaHUS KOJIUYCCTBO W PACIOJIOKCHHUC Ha6J’HOHaT€J'H>HI)IX CKBaXXUH H FJ'Iy6I/IHy
3aJIOKCHUA (1)I/IJ'II>TpOB HAJIC)KUT IPUHUMATh B 3aBUCUMOCTH OT U3BMCHCHUA B IPOCTPAHCTBE (1)I/U'II>TpaHI/IOHHI)IX CBOMCTB
mIacra u HpHHﬂTOﬁ pvaeTHOﬁ CXCMBI.

Paccrosaus MCKIY HeHTpaJ'IBHOﬁ n Ha6J'IIOZ[aTGJ'H>HLIMI/I CKBaXXMHaMH CJICAYCT YCTAaHABJIMBATHL HAa OCHOBC
NpeABAPUTCIIBHBIX pPAacCdYCTOB C YCIIOBHUCM, YTOOBI Pa3HOCTb BCJINYUH ITOHIDKECHHI YPOBHA BOAbI B COCCAHUX
Ha6.]'HO,HaT€J'H>HI>IX CKBaXXMHAaX W BCJIWYMHA NOHMKCHUA YPOBHS Ha KOHCH OTKA4YKWU B HaHLHeﬁ Ha6J’IIOHaTeJ'IBHOI>i



CKBa)KMHE TIpeBbIIIaa aOCOMOTHYIO BETMYMHY BO3MOXKHON OIIMOKH N3MEPEHNUS YPOBHSI HE MEHEE YeM B JIECATH pas.

2.1.4. TIponomKUTETLHOCTh UCIIBITAHUH 110 KyCTOBOM cXeMe HeoOXOMMO ONpPEEisTh Ha OCHOBE ITPEABAPUTEIHHBIX
pacyeToB ¢ yCIIOBUEM, YTO IPH BHIOPAHHOH JIMTEILHOCTH OTKAYKU BOJBI JIOJDKHBI OBITH TIOJIy9eHBI NIPEACTaBUTEIbHBIC
3aBHCHMOCTH W3MEHEHMs IIOHI)KEHHS YPOBHS BOJABI BO BPEMEHM M IO IUIOIIAAW, a HAOIIONATENbHBIC CKBAXKUHBI
JIOJDKHBI OBITH PAaCIOIOXKEHBI B 30HE KBA3UCTAI[MOHAPHOTO PEXXHUMa.

2.1.5. TIpomomKNTENBEHOCTh UCIIBITAHUM JTOJDKHA OBITH NPU KYCTOBOW cXeMe - He MeHee 3 CYTOK (C 00s3aTelnbHbIM
MIPOBEACHUEM OTKAa4YKH BOJBI B YCIOBHMSX KBAa3HMCTALIOHAPHOTO PEXHMMa HE MEHEE CYTOK), IPH OIMHOYHOH cXeMme - He
menee 0,5 cyTok.

2.2. Anmaparypa

2.2.1. B xoMIutekTe 000pyI0BaHus IS TIPOBEICHHS UCTIBITAHNH JIOJDKHBI OBITH!

BOJIONIOIbEMHUK;

YCTPOMCTBO AJISt U3MEPEHMS PACXOAA BOABL;

YCTPOMCTBO AJIS1 U3MEPEHHS YPOBHSI BOJBI B CKBAXKMHAX;

YILUIOTHUTEIBHBIE YCTPOWUCTBA,

(UITBTPEL,

TpYOBI, JIOTKH WJIN JpYyrue yCTPOHCTBA JUIs OTBOA OTKAYMBAEMOM BOJIBI.

2.2.2. I3MepuTenbHbIE YCTPOHCTBA M PUOOPHI IOJDKHBI 00ECICYHTh:

H3MEpEHnEe pacxo/ia BO/bI C MOTPEIIHOCTRIO He Oornee 5%

W3MepeHre YpoBHS BOABI (Hamopa) Ha TiyomHax no 10 M ¢ TowHOCTRIO A0 1 cM, Ha OOJBIIMX NIyOMHAX C
norpenrHoctsio - 0,1%.

2.2.3. KoHcrpykimss U Martepuan (uibTpa IODKHBI OOECHEeYUTh HEOOXOJUMYIO TPOYHOCTE U KOPPO3HOHHYIO
CTOMKOCTb B TEUEHHE BCETO NEPUOLA UCTIBITAHUS.

2.2.4. BHyrpeHHHH amaMeTp TpyO0 BEpXHEH YaCTH KOJOHHBI (DHIBTPOB JODKCH OOECIIeYHBATH BO3MOXKHOCTHh
YCTaHOBKHU BOJIOMIOEEMHOT0 000PYIOBaHUS HEOOXOMMON TIPOU3BOAUTEIFHOCTH M 3aMep TUHAMHYECKOTO YPOBHS BOJIBI
[P MPOBEICHUU UCIIBITAHUSI.

2.2.5. BuyrpeHHmii muamerp (GWIFTPOB HAOMIOMATCIHFHBIX CKBaXXKWH JOIDKCH O0O0ECIICUMBATH CITYCK JaTYlKa
YCTpPOMCTBA IS 3aMepa YPOBHsI, a TAaK)KEe BO3MOXXHOCTh YHCTKH (PHIBTPOB U MPOKAYKH BOJIHI.

2.2.6. CKBaXXHOCTb BOJIOIIPHEMHO# IOBEPXHOCTH (PUIIBTPOB, YCTAHABIUBAEMbBIX B LIEHTPAILHBIX CKBAXKUHAX, ODKHA
obecrieunBaTh (MpU MPUHATON WX JUTUHE) TOJyYE€HHUE OXHIAEMOr0 Pacxojia BOJbI, a B HAOIIOJATENbHBIX CKBAXUHAX
omKkHa OBITH HE MeHee 5%.

2.2.7. Pa3Mepbl NMPOXOAHBIX OTBEPCTHH (PMIIBTPOB ClieyeT NMPHUHUMATh B 3aBHCHMOCTH OT TPaHYJIOMETPHYECKOrO
COCTaBa rPyHTa BOAOHOCHOTO IIACTA.

Pa3zMepsl NMpOXOMHBIX OTBEPCTHH CETYATHIX (HIBTPOB CIEAYET ONPEACTATh TAKXKE M M3 YCIOBHS OOECIICueHUs
nporrycka He 6onee 70-80% BBICYIIEHHBIX YaCTHUII TPYHTa BOJOHOCHOTO ITacTa (110 BECY).

B necuanbIx 1 rpaBHHHBIX TPYHTaX, B KOTOPBIX conepxkaHue ¢pakuuii pasmepom 10 0,5 MM He nipessimaer 10% (mo
BECy), CIeIyeT NPHUMEHATh (QUIBTPHI 0e3 I'paBUIHON OOCHINKH, B OCTAIBHBIX PBIXJIBIX TPYHTaX - yCTAHABIMBATH
(GUIBTPBI ¢ TPaBUIHOM 0OCHITKOM He MeHee 50 MM.

2.2.8. Jls ycTaHOBJIEHHS T'MAPABINYECKUX MapaMeTpoB (HIBTPA ITPU HCHBITAHUAX ITECYAHBIX U TPABUHHBIX TPYHTOB
(GUIBTP UCIBITHIBAGMON CKBA)KMHBI CIIEyeT OCHAIaTh NPUQPHIBTPOBBIM IHE30METPOM C OTCTOMHHMKOM. JlinHa



nepOprupOBaHHON YaCTH ITbE30METPa JA0JDKHA OBITh paBHa pabouel anuHe ¢ribTpa (py aiuHe GuiIbTpa 10 5 M); pu
Oonbielt AnmvHe QUIBTPa JUTHMHA TepGoprpOBaHHON YacTH MbE30METpa JA0JDKHA OBITh PaBHOW 5 M M pa3MelieHa MPOTHB
cpenHelt yacTu GuibTpa.

2.3. IloAroToBKa K UCHBITAHUIO

2.3.1. IToaroToBKy K MCIBITAHUIO HEOOXOANMO IIPOBONTH B CIIEIYIOIIEM MOPSIIKE:

OYMCTKA CKBAXXHMH OT IIIJIaMa;

3aMepbl ypOBHS BOJBI B CKBaXKHMHAX;

yCTaHOBKa (DMIBTPOB WM TAMIIOHOB M 3aMep TTyOMHBI X YCTAHOBKH;

MOBTOPHAA YMCTKAa CKBAXXWH IMOCJIC YCTAHOBKHU (1)I/IJ'II>TpOB (HpI/I H606X0,HI/IMOCTI/I);

YCTaHOBKA BOJOMEPHOH pEHKH B ONU3PACIOIOKEHHOM BOJOEME TPH HAIUYHAU THUAPABIMYCCKOH CBS3U
HCTIBITEIBAEMOT'0 TOPU30HTA C BOAOEMOM (PEKOK);

3aKperuIeHHEe U HUBEINPOBAHUE HYJEBBIX (3aMEPHBIX) TOYEK;

IIPOBEPKA, YCTAHOBKA M MOATOTOBKA M3MEPUTENILHON alnapaTypsl;

3aMepbl ypOBHS BOJBI B CKBaXKHMHAX;

MOHTaXX 000pyJJOBaHMS BOJONOABEMHHIKA U YCTPOHCTBA JUISl OTBOZAA OTKAYMBACMOMN BOJIBI;

HaOIIOIEHNS TIOCIIe IPOKAYKH 32 BOCCTAHOBJICHUEM YPOBHS BOJIBI IO CTATHYECKOTO.

2.3.2. BypeHne CKBa)XMH CIIelyeT BBIIOJHATH yAapHO-KaHATHBIM WIM BPAIIaTeJIbHBIM (KOJIOHKOBBIM, POTOPHBIM)
cnocodamu. Ilpm OypeHMHM CKBaXMH Ha Y4YacTKaxX CTPOUTENBCTBA JKHIBIX, OOIECTBEHHBIX, HPOMBIIIICHHBIX,
TUIPOTEXHUYECKUX U MEJIMOPATUBHBIX COOPYXEHUI NPHMEHEHHE MIIMHUCTBIX pPAacTBOPOB 3ampemaercsa. IIpoMbIBKy
320051 CKBaXXHH CJIEAYET IPOU3BOUTD TOJIBKO YUCTON BOIOH.

Ha ywactkax crponTenbcTBa Bo/03a00Opa IMOJ3EMHBIX BOJ OYypeHHE CKBAKMH B PBIXJIBIX MM HEYCTOMYHMBBIX
CKaJbHBIX TpPYHTax, COAEPKAIIMX HAMNOPHYIO BOJY, JONYCKAeTCs C IPUMEHEHHEM TITHHUCTBIX pPACTBOPOB U
TIOCIIeTYIOIIeH (TIepe]T HCIBITAHNEM ) TINATEIBHON HX Pa3TIIMHU3ALUCH.

2.3.3. Ecin He oOecrieunBaeTcst YCTOﬁQHBOCTL CTCHOK CTBOJIa CKBaKUH, HAJIC)KUT YCTAHABJIMBATH (i)I/IJ'ILTpLI.

2.3.4. Tlpn coycke TamrmoHa, (WIbTpa, 3aTPYOHOrO IbE30METpa B CKBAXMHY JO/DKHA OBbITH oOecrieyeHa
TepPMETHYHOCTH COCJUHEHUH TPYO.

2.3.5. bammMak KoJOHHBI 00CaHBIX TPYO JOJKEH OBITH pacIloNoXKeH He BhIIe 1 M Haa BepxoM (uiibTpa.

2.3.6. Ilpn ycranoBke QuibTpa ¢ TpaBUHHONW OOCHIIKOM OOHa)KeHHE (QUIBTPa CIIEAyeT MPOM3BOAUTH ITOCTEIICHHO,
MOAHUMAsT Kbl pa3 KOJMIOHHY oOcaiaHbix TpyO Ha 0,5-0,6 M mocine 3achIky B CKBaXuHy ciost rpaBus 0,8-1 M 1o
BbIcoTe. BepxHsist rpaHnIia OOCHINKY I0JKHA OBITH BBIIIE BepXa BOAONPHUEMHON YacTu GpuibTpa.

2.3.7. CkBaxuHa HOJDKHA OBITH oOecredeHa Ha/Ie)KHOM N30JIIMel OT MOBEPXHOCTHBIX BOJ M aTMOC(EPHBIX OCAIKOB.

2.3.8. Ilpokauky CKBakKMH CIEAyeT BECTH HE MeHee 2 4 [0 MOJHOIO OCBETIECHUS OTKAYMBAEMOW BOABI C
TOCIIETYIOIIIMM HaOII0ZIeHHEM 32 BOCCTAaHOBJICHHMEM YPOBHSI BOABI JI0 CTaTHUECKOro. [Ipokauky CKBaXMH B PBIXJIBIX
TPYHTAaX CIJELyeT MPOBOJUTH C IOCTENEHHBIM YBEIMYEHHEM PACX0/a BOMBI.

2.3.9. Tlepen HavaIOM MCHBITAHUS CIIEAYET 3aMOJIHUTh JKypHAJI OTKauKH BOABI (Ipriioskenus 5.1 u 5.2).

2.4. IlpoBeneHNE UCTIBITAHUS

2.4.1. HpI/I MMPOBCACHNHN UCIIBITAHWS HAMJICKUT BBIIIOJIHUTH CICAYIOINIUC OCHOBHBIC OIICpalluu:



BKJIIOYEHUE BOAONOIBEMHUKA;
OTKauKy BOJbI ¢ (pHKcalyeil Hadana paboT B )KypHaJe UCIBITAHUH;

3aMepsl PacXo/a U YpPOBHS BOJBI B IEHTPAIbHON CKBAYKUHE;

3aMepbl ypoBHEH BOIBI B HAOMIOAATEIBHBIX CKBAXXMHAX M B peKe (BOJOEMeE) 110 BOIOMEPHOH peKe;
KOHTPOJIb 32 pab0TON M3MEPHUTEILHON anmapaTypbl M BEICHHE KypHaJla UCTIBITaHNH;

(l)I/IKCﬂHI/IH B JXKypHalJic HCHBITAHUN M3MEHCHHMN HpPIpOHHOfI 06CTaHOBKI/I, BJIMSIIOIIUX HA PEKUM YPOBHSA MOA3CMHBIX
BOJ (,HO)KHI), I1aBOAOK, TadHUEC CHECTa, U3MCHCHHUC aTMOC(l)epHOFO JAAaBJICHUA, TEMIICPATYPhI U T.,H.);

MPCKPAICHUEC OTKAYKHU;

HAOIOACHNUS 32 BOCCTAHOBJICHHCM YPOBHS BOJBI B CKB)XXKMHAX W TPU HEOOXOAMMOCTH HUBCIHUPOBAHHC HYJICBBIX
TOYEK;

3aMep FJ'Iy6I/IHI>I HeHTpaJ'IBHOﬁ CKBaXHUHBI.

2.4.2. VicnipiTanue HEOOXOAMMO TPOBOIUTH TIPH OIHOW ITOCTOSHHOW BEIMYMHE PAacXofa WM MOHWKCHHS YPOBHS
BOJIBI.

2.4.3. Tlpm oTKauke cJeIyeT OCYILECTBJIATh HEMNPEPbIBHBIM OTBOJ OTKAYMBA€MOM BOAbBI Ha PACCTOSIHUE,
HCKIJTFOYAIONIee BO3MOXKHOCTh €€ BIIMSIHUS HA YPOBEHH (HATIOP) BOJABI B CKBAXKWHAX B TICPHOJ OTKAYKHU U TIOCIICIYIOIIECTO
BOCCTAHOBJICHHS €TO.

2.4.4. OTkauKy HEOOXOUMO MPOBOANTH HENPEPHIBHO; HETIPOJIOIDKUTEIBHBIE IIEPEPHIBBI 110 TEXHMYECKUM IPHYHMHAM
HEe JOJDKHBI TpeBblmath cymmapHo 10-15% 0T mpono/mKMTENTBHOCTH HWCIBITAaHHWS M HE JOJDKHBI HMPUBOINTH K
HCKa)KeHUIO rpaduka (00LIero Buaa) M3MEHEHHUs! yPOBHS BOJIBI BO BPEMEHH.

2.4.5. Yacrota m3MepeHHsI pacxoja M JAWHAMUYECKHX YPOBHEH BOIBI B NPOIECCE HCHBITAHHUS JODKHA OBITh
OTIpezieNieHa MPOEKTOM IIPOU3BOJICTBA PAOOT B 3aBHCUMOCTH OT I€JIEBOTO HA3HAYCHUS U TPONODKHTEIFHOCTH OTKaueK
BOJIBI; OHA JOJDKHAa OBITh JOCTATOYHOW MJIsI TIOCTPOCHHS BPEMCEHHBIX TI'pa(UKOB MPOCIEKUBAHMS ITOHMKEHHS
(TTOBBIMIEHUSI TIPK BOCCTAHOBJICHUH) YPOBHsI BOJIbI. V3MepeHns pacxona BOIbl HEOOXOAMMO MIPOBOJIUTE B TE K€ CPOKH,
4TO U 3aMep YPOBHEIL.

2.4.6. HaGmonenue 3a ypoBHEM BOIBI (IIpH NPOM3BOCTBE JUCKPETHBIX 3aMEPOB) B CKBAXKMHAX KYyCTa HAJICKHT
MIPOM3BOJIUTH B OJJHOW M TOM )K€ TIOCIEAOBATEILHOCTH C TEM, YTOOBI IPOMEXKYTKH BPEMEHH MEXIY 3aMEpaMH B OJTHUX U
TeX )K€ CKBaXMHaX OBLIH MO BO3MOXXHOCTH PABHBIMH.

2.4.7. Otkaukn BOJbl M3 CKBaXXWH, PACIIOJIOKCHHBIX Ha HpI/I6p€>KHI>IX y4acTtkax, € BOJOHOCHOI'O T'OPU30HTA,
TUAPABINYCCKU CBA3aHHOI'O0 C IMOBCPXHOCTHBIMU BOAOTOKAaMH M BOJAOCMAaMH, a TAKKC U3 CKBAXKWH, PACIIOJIOKCHHBIX
BOIM3U KPYITHBIX KapCTOBBIX POJAHUKOB CO 3HAYUTCIbHBIMU KOJIcOaHUSIMH HX pacxoia BO BpEMCHHU, B IICPHUOI [TABOAKOB
MMPOBOAUTL HC JOITYCKACTCA.

2.4.8. Ilocme OKOHYAHHMS OTKAYKHU CJIeAyCT MPOBOAUTH Ha6J'IIOZ[GHI/IH 3a BOCCTAaHOBJICHHUEM ypOBHeﬁ BOJbBI B
CKBaXXMHax; IpU I3TOM HYacCTOTa Ha6HIOﬂ€HPII>'I JOJI2KHa 00ecIeuynBaTh HNOJIYYCHUC TIPCACTAaBUTCIIbHBIX I‘pa(bI/IKOB
IIPOCJICIKUBAHUA.

2.4.9. .HI/IKBI/I,HaHI/IIO CKBaXXWH, NPECAYCMOTPCHHYIO IPOCKTOM IMPOU3BOJACTBA pa60T, HAJIC)KUT TPOU3BOAUTH IOCIIC
IIOJICBOM O6pa6OTKI/I PE3YyIbTATOB UCHBITAHUSA U IIPOBCPKU BCCX MOYYCHHBIX JTadHHBIX.

2.4.10. 11t KOHTPOJISI OTKAYKU BOABI M TEKYIEH MHTEPIIPETANH ¢ Pe3yAbTaTOB HAJIEKHUT CTPOUTH TPadHKH:

M3MCHEHUS BEIWYMH IOHIKCHUN ypOBHeﬁ BO/JIbI (S) BO BpPCMCHU (t) B HeHTpaJ'ILHOfI n Ha6J’I}OI[aT€J'H>HI)IX

CKBa)KMHAX [S = f (f )] i [S = f (1gt )], W3MEHEHHUSI BEJIMYMH pacxoa BOJBbI (Q) BO BPEMEHU B LIEHTPAJIBHOM
CKBa)KHHE



[0 = 1(t)]:

t
IUTIOIIATHOTO [S = f (lg r )] 1 KOMOWHUPOBAHHOTO S= f 1g—2 MIPOCJIEKUBAHUS IO JAHHBIM KYCTOBBIX OTKAaYEK
r

(pu HEOOXOAUMOCTH), TAe I paccTosiHIE MEX/TY LICHTPATbHON U HAOMIOAATEEHBIMU CKBRKHHAMU.
3. MeTon HayIMBa BOABI B IypQ bl

3.1. YcnoBus npoBeAeHHs HCIBITAHUS
3.1.1. MecrononoxeHue IMyHKTOB ONMpOOOBaHMsI, KOJINYECTBO HAJIMBOB BOJBI B LIyP(BI N METOAMKA WX IPOBEICHUS
JIOJDKHBI OBITH OIIPE/ICNICHBI IIPOEKTOM IPOM3BOICTBA PAa0OT C YIETOM YCIIOBUH, yKa3aHHBIX B 1. 1.5, ¢ mocnemyronmm

YTOYHCHHUEM HX 110 JaHHBIM IMOJICBBIX HCHBITAHUHN 1 J'Ia60paT0pHI>IX I/ICCJ'IGHOB&HI/IfI TPYHTOB.

3.1.2. B cocraBe WHCHBITAHMH JOJDKHO OBITH: HCCIEJOBaHWE CKBAXMHAMHM WIM OIyppaMu TONIMM TPYyHTa,
Te0JIOrMuecKas JOKyMEHTaIHsI ee M 0TOOp Mpol TpyHTa U3 KaXKO0ro BEIJEICHHOTO CJI0s, HO He pexe ueM yepes 0,5 M.

B pe3yiibTaTe na60paT0pH},1x I/ICCJ'IGZ[OBEIHI/IfI JOJIZKHBI OBITH OIMpCACJICHBI: 00bEMHBIH BCC, NOPUCTOCTD, BJIAKHOCTD,
I10JIHasA BJIAaro€MKOCTb U I‘paHyJ'[OMeTpI/I"IGCKI/II\/'I COCTaB (HJ’IH HGCKOB) TpyHTa.

3.1.3. HcneiTanue METOAOM HaJIMBa BOJbI B IHyp(l)I)I CJICAYCT BBIIOJIHATL B OAHOPOAHBIX IIO JIMTOJOTMYCCKOMY
COCTaBy U INIOTHOCTHU CJIOKCHUS I'PYHTAX.

3.1.4. UcneiTanue HAJIC)KUT NPOBOAUTD IIPHU NOCTOSAHHOM HAIIOPE BOABI IO TCXHOJIOTMICCKHUM CXEMaM:
YCTaHOBUBLICTOCA ABUXXCHUSA BOABI 10 CTaGI/IHI/IBaHI/II/I pacxodga BOAbI IMpU YCIIOBUH, YTO FJ'Iy61/IHa InpoMavrBaHus B
nepuoJ IMpoBCACHUA HCHIBITAHUNA HE JOJDKHa A0CTUIaTh KaHHJ’IJ’IHpHOfI KalMBbI TPYHTOBBIX BOJ WJIM TPAaHULIBI CJIOA

rpyHTa C HHOM BOAOIPOHUIIACMOCTBIO;

HCYCTAHOBUBLICTOCA ABUXCHUS BOJbBI - oe3 H€O6XOJ_'[I/IMOCTI/I CTa6I/IHI/I3aHI/II/I pacxoJa BOAbI U OrpaHUYICHUA FJ'Iy61/IHLI
nmpoMavrBaHus.

HpOBe,HeHI/Ie HCHbITaHUA IO CXCMC HCYCTAHOBUBIICTOCA JABHUKCHHA BOJbI JOITYCKACTCS IIPU CBO6OZ[HOM TTIOHM)XCHHUHU
YPOBHSA U TOCTOSTHHOM pacxoJ€ BOAbI.

3.1.5. B cocraBe BOJIBI, IPUMEHIEMOM JIJIS HCIIBITAHUH, HE JOJDKHO OBITh MEXaHIMUCCKHUX W OPTaHUICCKUX MPUMECEH.
3.2. Annaparypa

3.2.1. B xoMInIeKkTe 000pyIOBaHUS TS IPOBEICHUS UCITBITAHUS JOJDKHBI OBITH:

UHQIIETPOMETP OJTHO- WIH JBYXKOIBIICBOMH;

MMUTAOIIAs CUCTEMA IS TI0Ia9d BOJIBI B HHPIITHTPOMETD;

WHCTPYMEHT JUTS ITOJITOTOBKH 3yMII()a ¢ TOPU3OHTAIBHBIM JTHOM.

3.2.2. OnHOKONBLEBOH WHQMIBTPOMETP JIODKEH HMETh IMaMeTp He MeHee 35 CM; JIBYXKOJBLEBOH - JUaMeTp
BHEIIIHETO KoJbla He MeHee 45-50 ¢M IpHu OTHOIIEHNH €r0 K AUaMETPy BHYTPEHHETo Kosbla 2:1.

3.2.3. Iuraromias cucreMa JIOJDKHA 00SCIICUUTh HEMPEPHIBHYIO MOaqy BOJBI B HHPHIBTPOMET.
3.3. IToaroroBka K MCHBITAHUIO

3.3.1. TloArOTOBKY K UCTIBITAHUIO HEOOXOIUMO MIPOBOAUTE B CIICIYIOIIEM TOPSIIKE:



ycTpoicTBO B mypde 3ymrida riryonHoit He MeHee 20 cM ¢ pa3paBHHBAaHHEM JIHA M yJaJICHHEM KOJIbMAaTHPYIOIIETO
MaTepHana;

yCTaHOBKa HH(WIBTPOMETpA C BIABJIMBAHUEM €r0 Ha TIIyOMHY He Ooee 2,5 cM;

YCTPOMCTBO IMOAYIIKK Ha JHE 3yMIipa W3 TEeCKa, MEJIKOTO IpaBHs WM JPYTOrO XOPOIIO IMPOHUIIAEMOTO MaTepHaa
cnoem 1-2 cm;

YCTaHOBKA IMTAIONINX U PE3EPBHBIX EMKOCTEH C BOJIOH;

IIPOBEPKa HETIOCPEICTBEHHO TEPE] Ha4yaIoM MCIIBITAHNH pabOThl CUCTEMBI ITUTaHHUS;

MIOATOTOBKA 000pyI0BaHus JUIsl OypeHHsI CKBa>KHHBI M CPEACTB JUIsl 0TOOpa Mpo0 IrpyHTa Ha BIAYKHOCTb.

3.3.2. 3a30p Mexay KOJIBIIOM HMHQHWIBTPOMETpa M CTEHKaMH 3ymIia ClielyeT 3allOJHUTh T'PYHTOM, BBIHYTHIM B
npoliecce MpoXoAKu 3ymrda, ciaosMu 1o 2-5 cM ¢ TpaMOOBKOHW MX 10 IUIOTHOCTH, OJMM3KOH K IJIOTHOCTH T'PYHTa B

CCTCCTBCHHOM CJIOKCHHU.

3.3.3. HpI/I HCHOJIb30BAHUU  ABYXKOJIBLIEBOI'O I/IH(i)I/IJ'ILTpOMeTpa KOJIbLIa  JOJI’KHBI OBITh YCTaHOBJICHBI
KOHICHTPUYCCKH, a YPOBHU BO/Ibl B HUX OJAWHAKOBBIMHU.

3.3.5.*% Ilepex HavasIOM MCHBITAHUN CIIEIYET 3aII0JIHUTH XKypHAJI UCTIbITaHus (TIpritoskeHue 5.3).

* Hymeparmsi COOTBETCTBYET OpUTHHAIY.

3.4. [IpoBeaeHrE UCTIBITAHUS

3.4.1. Ilpu npoBeAECHUN UCIBITAHUS HAJUIEKUT BBIITOJHUTE CIEAYIONINE OCHOBHBIE OIIEPALIHU:

3aroJHeHne HHPUIBTPOMETpa BosIoH cioeM He MeHee 10 cM ¢ (ukcanueli Hayaaa UCTIBITAHNH B XKypHAJIE;
HeNpepbIBHAS MOJaya BOABI sl MOAACPKAHUS 3aJaHHOTO YPOBHS HIIU Pacxo/a;

3aMep ypOBHS M pacxojia MOCTyNaromeld B HHHILTPOMETP BOIbI;

KOHTpOJIb 332 PabOTOH M3MEPHUTENBPHOM ammapaTypbl M BEICHHE JKypHajla HCIBITAHUH C (UKcaruell n3MeHEeHHH
MIPUPOTHON 0OCTaHOBKH;

MPCKPAlICHUC HAJIMBA,

OypeHHe CKBaXXMH (IIOCJIe OKOHYAHMS HaJMBa) Uil 0oTOOpa mpo0 IpyHTa HA BJIAXKHOCTH M OINPENICNICHUS TITyOWHEI
MIPOMAYHBaHMSI.

3.4.2. U3mepeHue pacxoaa BOAbl CileqyeT Npou3BOAUTh uepe3 10 MUH B TeyeHHe MepBoro vaca, yepe3 20 MuH - B
TEYEHHE BTOPOro yaca, uepe3 30 MUH - B TEUEHHE TPETHEro yaca U jaiee - uepe3 60 MUH JO OKOHYAHUS UCIIBITAHUS.

3.4.3. TlorpenrHoCcTh U3MEPEHUs pacxoa MOoKHA OBITE He Ooree 5% (PpakTHIeckoro pacxoma BOIBL.

Benuuuna xose0aHuii ypoBHs BOJbI B HH(DUIETPOMETPE MPH MPOBEICHUH HAJIMBA C MOCTOSHHBIM HAITOPOM JOJDKHA
OBITH HE OoJIEe:

JUISl HOTYIPOHULIAEMBIX TPYHTOB - 2 MM;

JUISL XOPOILO IPOHUIAEMBIX - 5-10 MM.

[Tpu npoBeneHNH HAMMBA C TIOCTOSIHHBIM PACXO0JIOM BOJBI WIIM CBOOOJHBIM ITOHIKEHHEM YPOBHS BOZBI IOCIIE HAJIUBA
MIOTPELTHOCTD U3MEPEHUH YPOBHS JI0JKHA OBITH He Ooree 3-5 MM.

3.4.4. Pacxoa BOJbI CJICAYCT CUWUTATb YCTAHOBUBIIMMCH, €CJIM B TCUCHUC IMOCICIHUX 6 4 He Ha6J'IIOHaIOTCH
YMCHBIICHUA U OTKJIOHCHUA U3MCEPCHHBIX 3a 3TOT NIEPUO] 3HaueHuit 6onee 10% or CpCHHGfI BCJIMYMHBI.



3.4.5. I[JIS[ OIpCACICHUA FJ'Iy6I/IHI>I IMpoMavdrBaHUsA JOIYCKACTCA UCIIOJIb30BaATh PAAUOMETPUICCKUC CITOCOOBI.

3.4.6. 111 cBOEBPEMEHHOTO KOHTPOJIS 32 XOAOM HajJMBa M MHTEPIPETAIMN €0 Pe3yIbTaTOB B IPOLIECCE UCIIBITAHUH
CJIE/TyeT CTPOUTH TPaUKH:

1IPH NIPOBEIeHAN HAIMBA C IIOCTOSHHBIM HaropoM (/1 = const)

[v=r@] u[vw=rw)],

v =2
F TEKyIIas CKOPOCTh (Q - pacxop) BIUTHIBAHMUS BOJBI;
w - CyMMapHBIH (C HayaJia UCIIBITAHUS 0 MOMEHTa 3amepa) 00beM
BITUTBIBAIOIIEHCS BOABI;
- IUTOIaab HHQWIETPOMETPA;
F

BEIUYMHEL V U w CJICAYCT MPUHUMATL HAa OAWH U TOT K€ MOMCHT BPEMCHU,

IIpyu NPOBCACHUU HAJIMBA C MOCTOSIHHBIM PACXO010M (Q = ConSt) WJIK HaJIMBa CO CBO6OZ[HI)IM TMMOHWIKCHUCM YPOBHS

h=ft)nu=r)

rme A - BBICOTA CIIOSl BOJBI B HHPUIBTPOMETPE;

U - CKOpOCTbH MOABEMa WIIH ITOHIKEHUS YPOBHS BOJBI B
nHpuIBTpOMETpE.

3.4.7. Tlpu oTkiioOHeHMH Trpaduxa [VW =f (W)] OT JIMHEWHOro (HapyIIeHHE OJHOPOAHOCTH CMOYCHHOM TOJIIH
TPYHTa) UCTIBITAHUE CIIETYeT MPEKPATHTb.

IMPUJIOXEHHE 1
Crnpaso4Hoe

TepMuHbI U onpeeeHAs

Tepmun Onpenenenue

IIponnnaemocTs CBoifcTBO  (CIIOCOOHOCTB) TIpyHTa  IPOITYCKaTh
KHUIKOCTh WIIM Ta3 TM0J JeicTBHEM mepemnana
JIaBJICHUS WJIM HAIIopa

BOHOHpOHI/IIIaeMOCTI) HpOHI/IHaeMOCTI) rpyHTa 4Ji1 BOAbL



OuibTpanus
KHUJKOCTU

CkopocTb

¢uIbTpanuu

Koappumment
BOJIONIPOHUIIAEMOCTH

(prmpTparm)

I'pamuent namnopa

Be3namnopHsle
MOJ3E€MHBIE BOABI

Hanopusie
MOJ3E€MHBIE BOABI

OTtkauka

Harneranue (Hanus)

30Ha HEIIOJIHOTO
BOJIOHACHIIIEHUS

30HAa HACKIIIICHUAS

JIBr>KEHME KUAKOCTU B IOPUCTOM cpefie

Pacxo,u JKHUJIKOCTH, HpOTCKaIOHIeﬁ qyepe3 CAUHUIY
Iomaaunu MOnepeIHOro CCUCHUA I'pyHTa,
BKHIO‘IaIOIIIeﬁ iomaab CCUCHHUA IMOpoOBOT0
MPOCTPAaHCTBA U IJIOMIA/Ib CCUCHUS CKEIICTA I'PYHTA

CkopocTb  GUIBTpaIMM BOABI IPH TpajieHTe
HAIopa, paBHOM E€JUHULIE

IloHmxeHue Hamopa BOJBL, OTHECEHHOE K €IUHHLE
JUTMHBI ITyTH QUIBTPALIH

Bozpl BOIOHOCHBIX IIACTOB, UMEIOIINE CBOOOIHYIO
MIOBEPXHOCTh, JIABJIEHWE HAa KOTOPOH  paBHO
aTMoc(hepHOMY

Bomel BOJOHOCHBIX IINACTOB, HE  HMEIOIIUE
CBOOO/THOM  TOBEPXHOCTH W HM30JMPOBAHHBIC
CJ1a00MPOHNIIAEMBIMH 15005 BOJIOYIIOPHBIMU
ITPYHTAMH C MbE30METPUYECKUM HANOPOM HAJ
BEpXHEW rpaHuLEe m1acra

OTKauka BOJBI M3 CKBa)KHHBI, IIypda WIN APYTUX
BEIpa0OTOK C IENBIO TTOHM)KEHUSI YPOBHS (HAropa)
MOZ3EMHBIX BOJ JUISL onpexaeneHust kKodddumenrta
¢unbTpanmMM W OPYIMX — THIPOTEONOTMYECKHX
XapaKTEePUCTUK

Harneranme (HaymB) BOABI WIM BO3AyXa B
CKBa)XMHY WIH HIypd C LEIbI0 MOBBIIICHNS HANIOpa
(maByieHHsI) B BOJOHOCHOM IUIACT€ M CO3JAaHUS
IOTOKa TPYHTOBBIX BOJ (BO3ayXa) B 30HE
HEMOJIHOTO  HACBIIEHUS AN OHPEACICHUs
THIPOr€0IOrM4eCKUX XapaKTEPUCTUK

I'pyHTBI, pacIoNoXEeHHBIE BBIIIE YPOBHS TPYHTOBBIX
BOJ,

Haceliennsle  BOIOM TIPyHTBI, PACIOIOXKEHHBIE
HIDKE YpOBHS TPYHTOBBIX BOJX WIM KPOBIH
HAIOPHOTO IUIACTa

MMPUJIOXEHMUE 2



Pekomennyemoe
MeTon HarHeTaHUS BOABI B CKBAKHHBI

1. YcioBusi npoBeiecHUsl UCIIBITAHUS

1.1. MCTOH HAaru€tanugd BOJAbl B CKBAXHWHbI CICAYCT MPUMCHATH JUIA  OOPCACIICHUA OTHOCHUTEILHOI
BOJOIMPOHUIACMOCTH I'PYHTOB B MACCUBE U U3MCHCHHS BOAOIMPOHULIAEMOCTU I'PYHTOB 11O BOSHCﬁCTBHCM (bHHI)T‘paHI/II/I
BCJICACTBUC HAIIOpaA, CO3aBacMOIro BOAOIOATIOPHBIMU COOPYKCHUAMMU.

1.2. Harneranue BOJIbI CIEQYET IPOU3BOJUTh B BEPTUKAIbHBIE U HAKJIOHHBIE CKBaXKMHBI quamerpoM 50-250 MM Ha
y4JacTKax (MHTEepBaIax), U30JIMPOBAHHBIX TAMIIOHAMH WU IPYTUMHE YIDIOTHATCIHHBIME YCTPOWCTBAMH.

1.3. Meron HarHeTaHusi BOJAbI B CKBAXKUHBI Ml ONPEACIEHUS OTHOCUTEIBHOH BOAONPOHULAEMOCTH HAJJIEKUT
BBITOJIHATG NP OJHOH cTyneHu Hamopa - 10 wm 100 M.

1.4. Harueranue ¢ HaIropom 10 m H€O6XO,HI/IMO MMPpOBOAUTL IJId ONPEACIICHUS YACIbHOTO BOJOIOTJIOMICHUA (q ) -

BCJIMYWHBI IIOIJIOIICHHUSA BOAbI B J/MUH Ha 1 M ONBITHOTO HWHTCpBAJIa IIpU HAope 1 M. Ilo Benmumne YACIBHOTO
BOJOIOTJIOMICHUS CICAYCT MPOU3BOANTL OLICHKY (1)PIJ'II)TP3HI/IOHHOI71 HN3MCHYMBOCTU I'PYHTOB B MAaCCHBE.

Harneranue ¢ HanopoMm 100 M Ha/UIEXKUT IPOBOAUTH UL ONPEAETICHUS IPUBEIEHHOIO pacxoja (QH) - BEIMYUHBI
TIOTJIOIIEHUS BOABI B JI/MUH Ha 1 M ombITHOro mMHTepBasia npu Harope 100 M, Bbinep>kaHHOM B Tedenue 10 muH. [lo
BenuunHe (), CielyeT NPOM3BOAMTH OLEHKY HEOOXOZMMOCTH M YCJIOBUIl BBIIOJIHCHUS MHBEKLMOHHOTO YILIOTHCHHSI

TPYHTOB TIPU IPOSKTHPOBAHUH MPOTHBODMIBTPAIMOHHEIX 3aBEC.

1.5. Harueranue ¢ Hamopom 100 M ciegyer NpoOBOIWTh B CKBaXKMHAX, MPOXOAUMBIX Ha Y4acTKaX BEPOSITHOIO
PACIIONIOKCHUST TPOTUBO(PUIBTPAIIMOHHBIX 3aBEC, HAYMHAS C TJIyOWH, HIDKEC KOTOPBIX HE MOTYT IIPOUCXOIUTH
pacuiMpeHre TpeIMH [0/ BO3JIEHCTBHEM NPUIOKEHHOTO Haropa M NpOpbIB HAarHETaeMoil BOIbl HAa 3EMHYIO
[IOBEPXHOCTb.

1.6. Harneranue BOABI s ONpEACIICHUS 3MCHEHUS BOJOIPOHUIIAEMOCTH TPYHTOB T10]] BO3JCHCTBUEM (DMITBTPAIINH,
CBSI3aHHOW C HAIOPOM, CO3[aBacMBIM BOIOIOANIOPHBIME COOPYKCHHUSIMHU, HEOOXOIUMO BBITIONHATH MPH TPEX CTYIICHSIX
Harmopa:

1-10 wm;

II - MakcuMabHBII HaMOp Ha BOJAOHAMIOPHOM COOPY>KEHHUU;

I - 10 m.

1.7. BeHI/I‘lI/IHy Haropa CJICAYyCT OTCHUTBHIBATH IMPHU HAIHCTAHWUU B 06BOI[HGHHI>I€ TPYHTBI - OT CTATUYCCKOI'0 YPOBHA
MOA3CMHBIX BO/] B OIILITHOM WHTCPBAJIC, B H€O6BOZ[HGHHI>IC TPYHTBI - OT CCPEAUHDBI OIIBITHOI'O MHTCPBAJIA.

1.8. Harueranue CJICAYyCT MPOBOAUTL HHUCXOIAIIMMU HWHTCpBAJIaMH, T.C. IO MEpPE leIy6J'I€HI/I$I CKBa’>KHUHBEI.
Haruseranne B paHee Hp06ypeHHy10 CKBAXXHHY JOIYCKACTCS TOJIBKO B MHNOPAAKES HCKIOYCHHSA, IPU CHCHHUAIBHOM

000CHOBaHHUH.

1.9. I/IHTepBaJ'I JJIA IIPOBCACHUS HCIHbITaHUSA (OHLITHBIﬁ) JOJIDKCH OBITh ITOJIHOCTBIO PacCIIOIOKECH B H606BOI[H€HHI>IX
nim O6BOHH€HHLIX rpyHTax.

B HakIIOHHEIX CKBa)KMHAX HarHCTaHHUC BOJbl B HHTCPBAJIbI, IPUMBIKAIOIMHNC K YPOBHIO IMMOA3CMHBIX BOI, HC
JOITYCKacTCA.

1.10. JInHa OMBITHBIX MHTEPBAJIOB JOJDKHA OBITH MOCTOSIHHOW M paBHA 5 M.

OTCTyHJ'IeHI/IH oT CTaHHapTHOﬁ JJIMHBbI MTHTEPBAJIOB JOITYCKAIOTCA B CIICAYIOIIUX ClIydadaX:



IIPA HEBO3MOXKHOCTH Pa3KaThs TaMIIOHA Ha 3aJlaHHOHM TIyOMHE - [UIMHY WHTEpBaja JOMYCKAeTCS YMEHBIIUTH FUTH
yBennuuth Ha 0,5-1,0 Mm;

IIPY WCIIBITAaHHUAX B TIOJYNPOHUIAEMBIX TPYHTAaX C BEIMYMHAMHM YACNIBHBIX Bojonoriomenuii meHee 0,05 n/MuH -
JUIMHY UHTEepBaJIa cleayeT npruHuMaTh 10 M;

IIpy OMPCACICHUU BOAOIPOHUIIAEMOCTH KOHTAKTHBIX 30H U IPpU HCO6XOZ[I/IMOCTI/I YTOYHCHMS MOJIOKCHUA U pa3MCpOB
30H, MHTCHCUBHO IMOIJIOIIA0IKUX BOAY B IPEACIaX UHTCPBAJIOB C OOJIBLIUMHU BOJOIIOITIOMICHUAMM, - JJIMHY MHTCPBAJia
JOITYCKACTCA IMPUHUMATh MCHBIIC 5M.

1.11. Bo,ua, npuMCeHACMad Il HarHetaHus, HES JOJDKHA COACPIKATb B3BCHICHHBIX MHWHCPAJbHBIX U OPraHUYCCKUX
YaCTUll; MUHCpaIU3alurs BOAbl HC JOJI’)KHA IMPCBLIIIATH 30 F/J'I; TeMIepaTypa BOAbl HC JOJ’)KHA ObITE OoJiee ueMm Ha 5°C
HWKE TEMIICPATYPhI NIOA3EMHbBIX BOJ UCCICAYEMOI'O MaCCUBa I'PYHTOB.

HpI/I HAar"u€TaHuv BOAbI B BOAOHOCHLIC IJIACTBI, UCIIOJIB3YCMbIC WJIN HNPUTOAHBIC IS BO,HOCHa6)KeHI/IH, H€O6XOZ[I/IMO
HCKIIFOYUTH BO3MOXKHOCTE MX OHOJIOTMYECKOrO M XUMHYECKOIO 3arps3HCHUS.

2. Annaparypa

2.1. B xoMIuteKTe 000pYIOBaHHUS ISl TPOBEACHHS UCIIBITAHUSI JIOJKHBI OBITh:

HAcoc;

TAMIIOH JIJIsl U30JISILIUK OMBITHOTO HHTEPBAJIA;

KOJIOHHA HATHETATEIBHBIX TPYO C OrOJIOBKOM;

pacIpeeuTeNnbHOe YCTPOHUCTBO JUTS PErYJIUPOBAHMUS PACX0/ia HATHETAEMOI BOJIBI;
HU3MEPUTEITbHBIC IPUOOPHI MM YCTPOWCTBA JJIsl U3MEPEHHUS PACX0/ia, HAIlopa, YPOBHS BOJIBL

2.2. I[JIS[ MMPpOMU3BOJACTBA HArHE€TaHUs BOAbI CJICAYCT MPUMCHATH HACOCHI, OﬁeCHC‘II/IBaIOHII/IC PaBHOMCPHYIO noAavy
BOJEBI C Tpe6y€MI>IMI/I pacxoJaMu U Harmopamu.

HpI/I HCIOJIb30BAHUU MOPIIHEBBIX HACOCOB CUCTEMaAa HAIHCTAHWA BOAbI JOJDKHA OBITh 060pyz1013aHa KOMIICHCAaTOpPOM
JUIA CTiIa’KMBaHUs IMyJibCallun HOﬂaBaeMOﬁ BOJBI.

2.3. OGopynoBaHue, TPyOONpPOBOABI, MPUOOPHI M Jpyrue yCTPOICTBa, MPUMEHsSeMbIe IPH HarHeTaHWSX, JAOJDKHBI
OBITH paccuMTaHbl Ha HANoOphl, HE MeHee 4eM B 1,5 pa3a mpeBbIIIArONIMEe MaKCUMaJbHBIE HANOpPHI BOIBI MNPH
UCTIBITAHNH.

2.4. OTtHOCHUTENBbHAs OTPEIIHOCTh U3MEPEHHS Y BOJJOMEPOB HE JO/DKHA MPEBBIIATh 5% oT (akTHueckoro pacxona
BOJIBI, Y MAHOMETPOB - 5% OT (haKTHIECKOTro Haropa BOJIBL.

3. IloaroroBka K HCBITAHUIO

3.1. HOHFOTOBKY K UCIIBITAHUIO H€O6X0,HI/IMO IMPOBOAUTL B CJICAYIOLICM IMOPSAAKE:
MOHTa>XX CUCTCMbI BOZ[OCHEIG)KGHI/ISI;

OYHCTKa CKBAXXHWHBI OT IIJIaMa,

3aKpPCIUICHUC 1 HUBCIIMPOBAHUC HyJ'IeBOﬁ TOYKH,

MMPOBCACHUC ITPOBCPKU U TAPUPOBKU H3MepPITGJ'ILHOI71 anmapaTypsbl;



cOOpKa M yCTaHOBKA TaMITOHA B CKBRXKHMHY Ha HAMCUCHHYIO INTyOUHY;

3aMEp B O6BO,HH€HHI)IX TpyHTaxX BOCCTAHOBHUBILICIOCA O CTATUYCCKOI'O0 YPOBHA BOABI B 0Hp06yeMOM HUHTCPBAJIC U B
CTBOJIC CKBAa>XHHbI Ha/l TAMIIOHOM,

cOOpKa pacIpeieNINTENFHOTO0 YCTPOMCTBA 1 MPOM3BOACTBO BCEX HEOOXOAMMBIX COCAMHEHHH (TIPU HMCHOJIB30BAHHN
MEpHBIX OaKOB ITPOBEPKA MPABMIILHOCTH NX YCTAHOBKH M pabOTHI KPAaHOB);

MIPOBENICHUE TMPOOHOTO HATHETAHWS C 3aJaHHBIM IS WCTIBITAHWN HAmopoM Bomel B TedeHwe 10-15 muH mis
YCTaHOBJICHUSI HAJCKHOCTH H3OJIAIUH OIBITHOIO HWHTEPBANIA W TPOBEPKH PAabOTHI HACOCOB M TEPMETUYHOCTH BCEX
COETMHCHMIA.

3.2. HpI/I MOATOTOBKE K UCIIBITAHUIO C TPECMS CTYIICHAMU HAropa HpO6HO€ HarH€TaHuec BOJbI HGO6XOI[I/IMO BBIIIOJIHATH
C HAIlOpOM 10 m. HaI[C)KHOCTI) H30JEIUU UHTCPBAJa Ipu HANOPE, 3aJaHHOM IS BTOpOﬁ CTYIICHH, HAJJICI)KUT ITPOBEPATH
B XOJ€ UCIIBITaAHHA.

H?)OJ'IHIII/IIO OIIBITHOI'O HMHTEpBAJia CICAYCT CHUTATH BI)IHOJ'IHGHHOfI, €CJIM1 BO BpeMs HpOGHOFO HarH€TaHus IIOAbEM
YPOBHA BOABI HaJl TAMIIOHOM HEC IMPOUCXOAUT (B H€O6BOZ[HGHHI>IX rpyHTax CTBOJI CKBaXMHbI HAJ TaAMIIOHOM OCTACTCs
CyXI/IM) HJIK COCTABJIICT K KOHILY Hp06HOFO HarHeTaHus He 6oiee 2% OT BEIMYHMHBI Haltopa B OIIBITHOM HMHTEPBAJIC.

3.3. Ilpu HEeyaOBAETBOPUTEIBHONM U30JISIUK OMBITHOIO MHTEpBaja TaMIIOH clieAyeT nepectaButh Ha 0,5-1,0 M BBepx
WA BHU3 TI0 CTBOITY CKBaYKHHBI U TIOBTOPUTH MPOOHOE HATHETAHUE BOJIBI.

3.4. Ilepen Ha4aJIOM MCIIBITAHUSI HEOOXOIMMO 3aIIOJTHAUTD KYpPHAJ UCTIBITaHus (TIpHIIoKeHue 5.4).

4. IlpoBeneHue UCNbITAHUS

4.1. HpI/I MMPOBECACHNU UCIIBITAHWUSA HAMJICKUT BBIIMOJIHUTL CICAYIONIUEC ONICpAllN:

CO3JlaHHE B ONBITHOM HMHTEpBAJIC 33JaHHOIO HANOPA U MOIACPIKAHUE €r0 IMOCTOSIHHBIM B TEUEHUE BCErO UCIIBITAHUS
(cTyrenn) ¢ ¢uKcanyel Hayasla UCHBITAHUS B )KypHAJIE;

3aMCpbl (qepe3 KaXIbIC 5 wm 10 MI/IH) o0beMa BO/bI, NOCTYIIAOLICTO B OITBITHBII HUHTCpBAJI, U KOHTPOJIb 3a
MOCTOAHCTBOM HaAIIOpa, a IMpU HArHETAaHUU BOJbI 0e3 U30BITOYHOrO JAaBJICHUA HaZl YCTbEM CKBAKUHbBI - JTUHAMHUYCCKOT'O
YPOBHSA B OIBITHOM MHTCPBAJIC,

KOHTPOJIb 3a HAACKHOCTBIO U30JIAIHU OIBITHOI'O MHTECPBAJIda ITYTEM 3aMCpa YpPOBHA BOAbI B CTBOJIC CKBAKWHBI HAJl
TaMIIOHOM B Ha4valJi¢, CCPpCANHEC U KOHIIC UCIIbITaAHUA (Cl yleHA Hanopa);

KOHTPOJIb 3a pa60T01‘/'1 H3M€pHTGHLHOI>'I armapaTypbl U BEICHUC XXYypHaJia.

4.2. 3amepsl YpOBHS BOABI HEOOXOIMMO MPOM3BOANUTH ¢ TOYHOCTHIO: £1 cM mpu riryoune yposas 10 10 M u £0,1% ot
TTyOMHBI N3MEpPEeHNs TIpH TIyOnHe ypoBHs Oosree 10 M.

4.3. UcnpiTanue IIpr 3aJaHHOM HaAmope BOJBI CJICAYCT BBIIIOJIHATL HCIIPCPBIBHO. B umcobiranusx c TpeMs CTYIICHAMUA
Hartopa nepepuIBbl I MEpexoaa OT OHHOﬁ CTYIICHU HAIIOpa K Z[pyFOP'I JOJIZKHBI OBITh CBCICHbI 10 MUHHUMYMaA.

4.4. Harneranus Boapl ¢ HamopoMm 10 M um ¢ Tpemsi cryneHsMmu Hamopa (1. 1.7) HEoOXOIMMO HPOBOIHUTH JIO
MOIyYeHHsI YCTAHOBMBILIETOCS pacxola I@pu JaHHOM BEIUMYMHE Hamopa. Pacxonq BOAbI ClEAyeT CUMTaTh
YCTaHOBUBILUMCS, €CIIM IPU JAHHOM IIOCTOSIHHOM HAIOpE €r0 BEIMYMHA MPaKTHUECKH HE MEHSETCs B TeueHue 1 4 mpu
HarHeTaHuy B (PMIIBTPAIIMOHHO HEYCTOMYMBEIEC TPYHTHI U B TeueHHe 30 MUH BO BCEX OCTAJIBHBIX CIIydasX.

4.5. TIponomkuTenbHOCTh HarHeTaHust Boabl ¢ HamopoM 100 M cnenyer mpunHumars 10 mMuH. 3a pacueTHyrO
BEJIMYHMHY PACXOAa CIEAYeT IPUHUMATh CPETHUM PACXOA 3a 3TO BpEMH.

Ecmm manop Boas! 100 M HE MOXeT OBITh JIOCTHTHYT, TO HarHETAHUE JIOMYCKACTCs TPOBOANTD IIPH MEHBIIEM HaIlope,
HO He MeHee 50 M. BenmmuuHy pacxopa BoJbl B 3TOM citydae npH Harnope 100 M ciaeqyer onpenenars myTeM JIMHEWHON
SKCTPANONALUH BEIMYUHBI PAcX0/1a IpH HAMoOpe, JOCTUTHYTOM IPU UCIIBITaHUH.



4.6. HpI/I MNPUMCHCHUUN TAaMIIOHOB, KOHCTPYKIHUA KOTOPBIX HE IIO3BOJIACT 3aMCPATH HAIIOP HarHeTaeMOU BOJBbI
HCOCPCACTBCHHO B OIIBITHOM HMHTEPBAJIC, B PACUCTHYIO BCIIMYUHY HAIlOpa H606X0,HI/IMO BBOJAWTH MOIPABKY Ha NOTCPU
Haliopa B KOJIOHHC HArHeTaTCJIbHBIX pr6, CCJIM BCJIMYHMHA 3THUX MOTCPb, OIMPCACICHHAA TapPIpOBKOﬁ, cocrassieT Ooiee
5% OT BEIMYHHEI Haropa, 3aJaHHOT'O ITPU UCIILITAHWUU.

4.7. I[J'IH CBOCBPCMCHHOI'O KOHTPOJIA 3a XOJAOM HArH€TaHus BOAbI WM YCTAHOBJICHHSA €ro HNpOAOJLKUTCIBHOCTU B
mponecce HCIBITAHUN C Harmopom 10Mmmu TpeMs CTYIICHAMU HAIlopa H606X0,HI/IMO CTpOUTH I‘pa(l)I/IKI/I HU3MCHCHUA pacxoaa

BOJIBI (Q) W Hamopa (H ) BO BPEMEHHU (t )_ [Qn =/ (t )] u [H =f (t )]

MMPMJIOXEHUE 3
Pexkomennyemoe

MeToa n3mepeHusi pacxoAa Bo/bI B CKBaKHHE
(pacxogomeTpus)

1. YcioBusi npoBeieHUsl UCIIBITAHUS

1.1. CkBaXuHBI [UIsl IPOBECHUS UCIIBITAHUN CIIEyeT BBIOMPATh M3 YMCiIa MPOHICHHBIX C YYETOM I'€OJIOTMUECKUX U
THAPOTEOIOTHYECKUX YCIIOBHH.

1.2. CkBaXuHBI, BBIOpaHHBIE IS IIPOBECHUSI NCTIBITAHNH, TOJDKHBI OTBEYATh CJIEIYIOIMM TPEOOBaHHSM:

JIMaMeTp JIOJDKEeH OBITh HEe MeHee 38 MM;

JIOJKHBI BCKPBIBATH TTOTHOCTHIO HEOJHOPOAHBIE BOJIOHOCHBIEC TOPU30HTHI;

CTEHKH WX JOJDKHBI OBITh YCTOMYMBEI M OUMILEHBI OT [IUIaMa M TIIMHUCTOTO PacTBOpa.

[IpoBeneHne WCHBITAHUST B HEYCTOHUYMBBIX IPYHTaxX C YCTAHOBKOHW B HUX (HIbTpa JOIYCKAeTCSl TOJIBKO IIOCIIE
MIPEABAPUTEIBHOIO  MX  UCCIENOBAHUS  TCOPU3NYECKMMH  METOAaMH  (TaMMa-KapoTaX,  JJIEKTPOKapOTak,
PE3UCTUBUMETPUS, KABEPHOMETPHS).

B ckBaxnHax, He MOJHOCTHIO BCKPBIBAIOIIMX HCCIEAYEMBIH IIACT, WCHBITAHHS CIEIYeT MPOBOMUTH TOJBKO JUIS
BBISIBJICHHUSI MECT BOJOIIPUTOKA (BOJIOMOTIIONICHHS) ITOI3EMHBIX BOJI M OTIPEACIICHHS HX JieOuTa.

2. Annaparypa

2.1. B xoMIutekTe 000pyIOBaHUS ISl TPOBEACHHS UCIIBITAHUSI JJOJKHBI OBITh:

YCTPOMCTBO JUTsl CITyCKa PacXojioMepa B CKBAXKHHY MPU OTCYTCTBUM KapPOTaXKHOU CTAHIWH;
YCTPONCTBO JIJIsl OTKAYKU MJIM HAJTUBA BOJIBI;

CKBQ)KMHHBIN PAaCX0J0OMEp C HA3EMHBIM U3MEPHUTENILHBIM MYJIETOM;

YpOBHEMED;

KaBepHOMep-TipodrieMep;

MaKepHas HacaJKa.

2.2. ArmapaTypa, npuMceHACMad 1Jisd HCHBITaHHﬁ, JAO0JDKHA YAOBJICTBOPATH CJICAYHOIIUM OCHOBHBIM Tp€60BaHI/I$IMZ



TIOPOT YYBCTBUTENBHOCTH pacxozaomepa - He 6onee 0,005 i/c;

JTMAITa30H U3MEPSEMBIX PacxoJoB (depe3 Bomokanai mpudopa) - 0,005-1,0 ii/c;
MIOrPENTHOCTh H3MEPEHUS pacxo/ia TIOTOKa depe3 mpudop - He 6onee 2,5%;
MOTPEIIHOCTD U3MEPEHHS YPOBHS IPH TiTyOuHe u3Mepenus 1o 10 M - He 6onee £1 cm;

MOTPENTHOCTH IIPH TITyOuHe m3Meperus o6omee 10 M - He 6oiree 0,1% 0T TITyOUHBI H3MEPEHHUSL.

3. IloaroroBka K HCIBITAHUIO

3.1. IToAroTOBKY K UCITBITAHNIO HEOOXOIUMO ITPOBOIUTD B CIICIYIOIIEM MOPSAKE:

MIPOBEPKa KOMIUIEKTHOCTH 000PYIOBAaHHUS;

MOHTaXX YCTPOWCTBA JUI1 OTKAYKU WM HAIHMBA BOABI B CKBAJKUHY;

IpoKavKa (IpeIBapUTeNbHas) CKBaKHHBI C TTOCIIETYIOIMM BOCCTAHOBJICHHEM YPOBHS JI0 CTATUYECKOTO;
MOHTaX CXEMbI H3MEPEHMS,

N3MEpEeHNE KaBEpPHOMEPOM-TIPO(HIeMepOM HCTHHHOTO JTMaMEeTpa CKBaXXHWHBI 110 BCEMY HCCIIEIYyEMOMY HHTEPBAIY
(M 1:1) u orHOBpeMEHHOE YTOUHEHHE (PaKTHIECKOTO 320051 CKBa>KHHBI;

YCTaHOBKA MOMCKOBOI'O IIara (C ydae€ToM KaBepHOFpaMMLI) Ha6J'IIOZ[€HPII7[ pacxoaoMepom.

3.2. Ilepen Ha4aIOM WCIIBITAHMS CIEAYET 3aIlOIHNTD KypHAJ UCTIBITaHUH (puItoXkeHue 5.5).

4. IlpoBenenue ucNbLITAHUS

4.1. Tlpu npoBeACHNUY UCTIBITAHUS CIIEIYET BBIMOJIHUTE CIEAYIOIINE ONEepaLin:

3aMep YCTAaHOBMBILIEIOCSI YPOBHSI BOJIBI;

HAJIMB WA OTKAa9YKa BOJIBI M3 CKBAKUH;

CITYCK pacxojioMepa 10 32005 CKBaKUHEI C MTOCIEAOBATEIHFHOM YCTAHOBKOW MPUOOpa B 3aJJaHHBIX TOYKAX;
3aMephl PACXOI0B BOKI (TIPH CITYCKE PacXoaoMepa);

3aMepbl YPOBHS BOJIbI OAHOBPEMEHHO € 3aMEPOM pacxoia;

oTpe/eNicHUEe HAIIPABIICHH MTOTOKA BOJBI (BBEPX - BHU3) OJHOBPEMEHHO C 3aMEPOM Pacxona;

KOHTPOJIb B TIPOIECCE TPOBEICHUS WCHBITAaHUS 3a pabOTON HM3MEpPHUTEIBHOW ammapaTypbl W BEACHHE JKypHaa
HMCIBITAHUHN.

4.2. HWcnetanue H€O6XOHI/IMO BBIIIOJIHATE CHadajla B HeBO36y)KI[€HHOI71 CKBAXXMHC, a 3aTéM B CKBa)XXHMHC,
BO36y)KZ[a€MOI>i C IOMOUIBIO OTKAYKU WJIM HAJIMBA C IOCTOSIHHBIM PACXOA0M Ha YCTHC.

4.3. Vsmepennst pacxoma BOIBI HEOOXOAMMO BEHITIONHATH TUCKPETHO, ¢ mraroMm u3mepenuit 0,2; 0,5; 1,0; 2,0; 5,0 u
10,0 M, obecrieunBarOIIMM BO3MOXHOCTh U3MEPEHHS PAcxojia BOABI MPOTHB KaXKIOTO BOJOHOCHOTO TOPU3OHTA (30HBI)

HC MCHCC YEM B TPCX TOUKAX.

4.4, HpOZ[OJ'DKI/ITeJ'II)HOCTL OJHOI'0 HM3MCPCHHA OOJDKHA 00€ecIIeYynuTh TOYHOCTH U3MCPCHUA pacxoda BOAbBI 4Y€pe3



ceyeHue cKkBaKUHBI 10%.
4.5. TIpubop He ciemyeT pacronarats MPOTHB TITYOOKHX KaBEepH.
4.6. Touky 3amuicu pacxoza BOJbI CIIEAyeT OTHOCUTD K CEpeANHE CKBAXKUHHOTO MpHUOopa.

4.7. Tpaduk Bomel (pacxomorpamMmy) B BO3OYKICHHOM CKBaXXHHE CJCIyeT pErHCTPUPOBATh Ha CTaJUU
KBa3UCTAIMOHAPHOTO PEKUMa (PILTBTPAITHH.

4.8. IlpuanMaeMasi yactoTa 3aMepoB YPOBHS BOJBI NPH BO30YKAECHWM CKBa)KWHBI JOJDKHA OOECIICUNTH HAIEKHOE
BbIJICJICHHE NPSMOJIMHEHHOr0 ydJacTka Ha rpaduKke 3aBUCHMOCTH TIOHW)KCHHS (IIOBBIIICHHS) YPOBHS BOJBI OT
soraprpmMa BpeMEHH.

4.9. B mpeaenax HHTEPBAJIOB C PE3KUMH U3MEHEHHUSIMU PacXo/ia, HE CBA3AHHBIX C U3MEHEHUEM TUAMETPA CKBAYKUHBI,
cllelyeT IPOBOJWTH JETallbHBIE U3MEPEHUs, IIar M3MEPEHHH IpH 3ToM BbIOMpaercs B npenenax ot 0,1 go 1,0 M B
3aBUCHMOCTH OT MOIIHOCTH (MIBTPYIOIIMX 30H, HEOOXOIMMOW TOYHOCTH T'PAaHMI] OTOMBKM M CTEIICHH pacuJICHEHHS
30HBI 110 (PUIBTPYIOLINM CBOMCTBAM.

4.10. B mpouecce nCTbITaHNST HEOOXOANMO MTPOBOIUTH KOHTPOJIBHBIE M3MEPEHHS, YUCIO0 KOTOPHIX JIOJDKHO OBITH HE
meree 10% oT Bcex BBINONHEHHBIX HW3MEpeHWi. TOYKM KOHTPOJIIBHBIX 3aMEpOB ClIEIyeT BBIOMPATh PaBHOMEPHO MO
CTBOJIy CKB&KHHBI (B IIpEAENax BOAOYHNOPHBIX YYAaCTKOB) M B YOaJCHHH OT MECT PE3KOro M3MEHEHMs JuaMeTpa
ckBaxHH. I1o pe3ynbTaTaM KOHTPOJIBHBIX M3MEPEHUH CIIEMYeT BBIUUCIUTH MOIPEIIHOCTh U3MEPEHHs, KOTOpas JOJKHA

ObITE He Oonee 2,5%.

4.11. I[JIS[ CBOCBPCMCHHOI'O KOHTPOJIA 3a XOAOM HCHbITAHUA H TGKyHIefI HUHTCPIIpCTAllU PE3YJIbTATOB CIICAYCT
CTpPOUTH l"paq)I/IK 3aBUCHUMOCTH OT IMMOHUKCHUSA YPOBHSA BOABI OT norapnq)Ma BpPEMCHHU.

MMPMJIOXEHUE 4
Pexkomennmyemoe
MeTon HarHeTAaHUSA BO31yXa B CKBAXKUHbBI

1. YcioBusi npoBeicHHs UCIIBITAHUS

1.1. UcneiTanue MCTOAOM HArH€TaHud BO34yXa CJICAYCT MMPOU3BOAUTD IO TEXHOJOTHYCCKOM CXEeMe:

KYCTOBOﬁ - B CJIOXHBIX THAPOrCOJOrM4CCKUX YCIOBUAX; 1 OTBCTCTBCHHBIX 00BEKTOB npu HeOGXO,HI/IMOCTI/I
MOJYyUCHUA TaHHBIX BBICOKOM TOYHOCTH,

OHI/IHO‘IHOﬁ - B IPOCTBIX THAPOTCOJIOTNYCCKUX YCIOBUAX; HA pPaHHUX CTAAUAX HU3BICKAHUH.

1.2. Mecrormonoxenne ITYHKTOB HCHBITaHHﬁ, KOJIM4YECTBO HaI‘HCTaHHﬁ, PacCIIOIOKCHUC Ha6J'IIOHaTeJ'II>HI>IX CKBa>XHWH
(HLGBOMGTPOB) 1 MHTCPBAJIbl CKBAKUH JJIA HCHIBITAaHUN HAJIC)KUT OIPCALCIIATE MPOCKTOM IMPOU3BOACTBA pa6OT.

1.3. HpI/I KYCTOBOﬁ CXEMC HUCIIbITAaHHA Ha6J'IIOZ[aTGJ'II>HI>IC bE30MCTPBI HGO6XOZ[I/IMO paciojiarate Ha pacCTOSAHUN OT
HeH’I‘paJ’ILHOI\/’I CKBaXUHBI:

MEpBBIN MbE30METp - HE MeHee 1,0 M;
MIOCJICIHUH TThe30MeTp - He Ooree 8,0 M.

1.4. Harueranue BO3Ayxa IJid ONPEACTICHUA MPOHUIACMOCTH T'PYyHTA CICAYCT IMPOBOAUTH C IIOCTOSHHOI BEIIMYHHOMN
pacxoaa uiu € IIOCTOSTHHOM BEIIMYMHOMN JaBJICHUA, B 3aBUCUMOCTH OT HpHHﬂTOﬁ pacquHoﬁ CXCMBEI.

1.5. Harmeranme BO3ayXxa HGOGXOHI/IMO MNpOBOJAUTL B HYCKOBOﬁ HUHTCPBAJI CKBAYXWHBI, PI3OJ'IPIp0BaHHI:II71 CBCPXY U
CHU3Yy OT OCTaJIbHOM 4YacTH CTBOJA YIUIOTHUTCIIbHBIMHA YCTpOﬁCTBaMH. I[J'II/IHy IIYCKOBBIX HMHTCPBAJIOB CJCAYCT



MNPUHUMATL B 3aBUCUMOCTU OT pacquHoﬁ CXEMbI C YYCTOM JIMTOJIOTUYCCKOIro COCTaBa I'pyHTOB, HUX (bHJILTpaHPIOHHOﬁ
OAHOPOJAHOCTHU YU MOIITHOCTU OTACIIbHBIX IMPOCJIOCB, HO HEC MCHEC 1 M.

1.6. YIJIOTHUTENBHBIE YCTPOMCTBA HAJUICKUT YCTAHABIMBATD:

1o KYCTOBOﬁ CXCMC UCIIBITAHUA - OT KPOBJIM IJIaCTa OO0 BEpXa pa60q1/1x qacTei HeHTpaJ'IBHOﬁ u Ha6J'IIO,HaTGJ'ILHOI7[
CKBa’>XHH, OT MOAOMIBEI IJTaCTa 10 HHU34a pa60q1/1x qacTei HeHTpaJ'IBHOﬁ u Ha6J'IIOZ[aTGJ'ILHOI>i CKBa>XHH,;

10 OJUHOYHOI CXEM€ CBEPXY U CHHU3Y HCIBITHIBAEMOI0 MHTEPBAa - AJIMHON HE MEHEE 3 M.
IMpn rTiyOMHE pacIONOKeHUsI HCCIEAYEMOro CIJIos TpyHTa MeHee 3 M OT 3E€MHOM IOBEPXHOCTH, MJIMHY
YIUIOTHUTEIIBHOTO YCTpOICTBa (CBEpXy) CIIEAyeT NPUHUMATh PABHOM PACCTOSHHIO OT 36MHOM IOBEPXHOCTH JIO Bepxa

pa60q1/1x gacTeu IIYCKOBOI'O UHTCpBaJIa U Ha6J'IIOHaTCJ'II>HI>IX IbE30MCTPOB.

HpI/I PacCIlOIOKCHUU B OZ[HOI>'I Ha6J’IIOﬂaTeJ'IBHOI>i CKBAXXMHC HCCKOJIBbKHUX SAPYCHBIX IIbE30OMCTPOB UIMHY
YILTOTHHUTCIIBHOT'O yc’[‘pOﬁCTBa MCKIAY HUMU CICAYCT IPUHUMATb HC MCHCC 1 M.

1.7. CxkBaxuHBI Il NPOBEACHMS MWCIBITAaHMS HAJUISKUT OYpUTH cHoco0aMM, WCKIIOYAIOMMMH TNIMHU3ALHMIO U
KOJIbMAaTaluio CTeHOK. CriocoOpl OypeHHs ¢ NMPOMBIBKOM BOOH JIOIMYCKAIOTCS TOJIBKO B HEPAa3MBIBAEMBIX CKaJIbHBIX
rpyHTaX. B mecuaHbIX M TIMHHUCTHIX TPYHTaxX JUIs YCTpPAaHEHHs HapYIICHWH CTBOJIA CKBa)KHHBI BCIICIICTBHE OYpEeHUs
HaJUIeKUT pa3OypHBaTh CKBAXXUHY PACIIMPHUTEIIEM C LEJBI0 yAAJICHHs YIUIOTHEHHOTO CJIOSl TPYHTA TOJIIMHONW HE MEHee
1/6 nnamerpa CKBa>KUHBI.

JlnaMeTp CKBaXMHBI /TSI HAarHETaHUS BO3AyXa JOJDKEH OBITh:

B IPYyHTaX, HE TPEOYIONIMX pa30ypHBaHUs PACIIUPUTEIISIMH, - HE MeHee 91 Mm;

B IPYyHTaX, pa30ypHBaeMbIX pacHINPUTEIIMH, - He Ooree 150 MM.

1.8. llenrpanbHas u HaOMIONATENbHbIC CKBa)XMHBI JIOJDKHBI OBITh OOECIICUEHBI HAJEKHOW H30JSIIMEH OT
aTMOC(epHBIX OCAJIKOB.

1.9. HpI/I COBMCHICHUU MPOBCACHUA PA3JINYHBbIX BHUIOB ITOJICBBIX pa60T B OHHOﬁ CKBa’XHHC (HpCCCI/IOMeT‘pI/IH,
HUCKUMCTpPHA, HArHETAaHUC WM HAJIUB BOJAbI U Hp) HAru€TaHue BO3AyXa CJICAYCT MPOBOAWTH B ICPBYHO OYCPLC/b. B
rpyHTax co cna0bIMU CTPYKTYPHBIMU CBA3SAMHU IIPpHU HUCIIBITAHHUAX IIO 30HAM HC HOITYCKACTCA pasMElIaThb HYCKOBOﬁ

HWHTCPBAJI HArHCTaHUsA HaA YYACTKAX CTBOJIAa CKBAXXHWHbI B IIPCACIaxX HWHTCPBAJa PaCHOJIOKCHHSA YIIIOTHUTCIbHBIX
YCTpOﬁCTB JJIA TpeAbIAYyHICTO OIbITa.

2. Anmmaparypa

2.1. B xommiexTe OﬁOpy,HOBaHI/IH JJIA TPOBCACHUA UCTIBITAHUA JOJIZKHBI OBITh:

HUCTOYHHUK CIKATOI'O BO3yXa,

yc’[‘pOﬁCTBa JJIsL HAarHeTaHusl, paclipCaACiICHUA C)KATOI'0 BO3AyXa U PEryJIMpOBaHUA €ro pacxoda U JaBJICHUA,
yc’[‘pOﬁCTBa JJI U3MCPCHUA pacxoda, JaBJICHUA U TEMIICPATYPhI C)KATOI'O BO3AyXa,

YIUTOTHUTCIIBHOC YCTpoﬁCTBO A1 U30JIIUU  ITYCKOBOI'O HMHTCpBajia HGHTpaHLHOﬁ CKBAXXWHBI U NbE30MCTpa
Ha6J'IIO,HaT€J'H>HOI71 CKBAa’>XHUHBI;

YCTpOﬁCTBO JJIsL aBTOMATHUYICCKOIO 3ariopa CXaToro Bo3JlyxXxa B IIyCKOBOM HMHTEPBAJIC OITLITHOM CKBa’>XHHBI;
yc’[‘pOﬁCTBO JUJIA KOHTPOJIA repMETU3alu HarHeTaTeIbHOU 1 U3MCPUTCIIbHBIX Mal“PICTpaJ'IefI.

2.2. Cxema YCTaHOBKM JUIs HAarHeTaHWsl BO3JyXa B CKB@KHHY JOJDKHA OOECIEUMBATh W3MEPEHHE CIEAYIOLINX
apaMeTpoB:



pacxoaa CKaToro BoO3aAyxa, HaroneracMoro B CKBaxKuHy,

JABJICHUA CXKATOI'0 BO34yXa B CHUCTECMC H3MCPCHUA pPaACXOJda B ITYCKOBOM MHTCPBAJIC U B pa60q1/1x HacTiax
MbE30MCTPOB;

TeMIEepaTyphl CKATOr0 BO3/yXa B ITyCKOBOM MHTEPBAJIE U B CUCTEME U3MEPEHHUS PACXO/I0B.
2.3. V3MepuTenbHble yCTpOICTBa U IPHOOPHI IOJDKHBI 00€CIIeunBaTh MOTPEIIHOCT 3aMepa He Oosree:

IIpY U3MEpeHHHn pacxonaa - 3%;

2
TP U3MEpeHun naBieHus - 2,5% (mnsa masienuit B nuamazone 0-0,10 xre/cm ) u 1% (s naBmenwit 6omee 0,10

2
Krc/cM )
Ipu u3MepeHun temmnepartypst - 0,1°C.

2.4. YIIOTHHTEIIbHBIE YCTPOﬁCTBa I U30JIAIUMU UHTCPBAJIOB B IICHTpaJ'II:HOﬁ CKBaXXHWHC H Ha6J'IIOHaT€J'ILHOM
IbE30METPC (HYCKOBOI\/’I HUHTCPBAII U pa60qaﬂ 4acCTb HLGBOMeTpa) JOJI?KHBI o0ecreunuBaTh HAJACKHYIO U300

2
WHTEPBAJIOB TPU YCWIMSX NPIKATHSA IIOBEPXHOCTH OSTHX YCTPOMCTB K TpyHTY He Oomee 4,5 krc/cm , mnpu

MaKCHMaJIbHOM JaBJICHUW HAarHCTaHUs 1,5 Krc/cm

2.5. YIJIOTHUTENBHBIC YCTPOWCTBA JODKHBI 00ECTICUNBaTh COOPKY MHTEPBAJIOB YILUIOTHEHUS HEOOXOAMMOM JUTHHBI B
COOTBETCTBHH C II. 1.6.

[Tpn nprMeHeHN MTHEBMATHYECKUX TAMIIOHOB C 3JaCTHYHBIMU 000JI0YKaMH JUTMHA KaXKJ0HM CEeKIMH J0JDKHA OBITh HE
MeHee | M, a X KOHCTPYKIHS I0JDKHA 00ecreunBaTh COOPKY HHTEpBala yINIOTHEHHST He0OOX0ANMOH JTHHEI (11. 1.6).

2.6. CHYCK YIUTIOTHUTCIIbHBIX yc’[‘pOﬁCTB 1 noJgavy Bo3ayxa B HYCKOBOﬁ HUHTCPBAJI CKBAKUHBI CIICAYCT IPOU3BOAUTH C
IIOMOIIBIO pr6 (BaMKOBOFO, My(i)TOBOFO WX HUIIICJIBHOT'O COG,HI/IHGHI/IH), BHYTPCHHEC IMPOXOAHOC CCYCHHUC KOTOPBIX

IOIKHO OBITH He MeHee 200 MM

CoemuHEHNUST HATHETATENBEHBIX TPYO MEXAY COOOH W C YIUIOTHHTCIFHBIMH YCTPOWCTBAMHE, a TAKXKE COCTUHCHUS
MOCIIEHUX JIOJDKHBI 00eCreurBaTh CBOOOIHEIM MPOXOA (CIYCK) JaTYMKa YCTPOMCTBA IS M3MEPCHUS TEMIICPaTyphI
BO3/lyXa B ITYCKOBOM MHTEPBaJIC LIEHTPAJIbHON CKBa)KUHBI.

2.7. CKBa)XHOCTb COCAMHHTEIHHBIX (PUIBTPOB, YCTAHABIMBAEMBIX MEXIY YIUIOTHUTEIBHBIMHU YCTpOcTBaMH (TIpn
MIPUMEHEHUH JBOMHBIX YIUIOTHUTEIBHBIX YCTPOICTB), JOJDKHA OBITH HE MEHEe:

JUTSI ITyCKOBBIX MHTEPBAJIOB IIEHTPAIBHBIX CKBAXUH - 5%);
IUISL HAOIIOMaTENbHBIX CKBAXKHH - 1%.

2.8. HpI/I MNPUMCHCHUUN COCAUHUTCIIbHBIX q)HJ'ILTpOB JaTUYUK JaBJICHUA CJIICAYCT YCTAaHABJIMBATb Ha Hapy)KHOﬁ
MOBCPXHOCTU COCAUHUTCIIBHOT'O q)HJ'II:Tpa.

2.9. HpI/I MNPUMCHCHUU B Ka4YCCTBC YIUIOTHHUTCIBbHBIX yc’I‘pOﬁCTB MHCBMATUYCCKUX TAMIIOHOB HABJICHUC PA3XKaTUA
TIOCIICIHUX H€O6XOHI/IMO OnpeacsiTb HAa TApUPOBOYHOM CTCHAC.

I[JIH TCKYHICTO KOHTPOJIA AABJICHUA Pa3KaThd MHCBMATUYCCKUX TAMIIOHOB MAarucCTpajid AO0JLKHbBL OBITh TIOJKJIFOYCHBI
K COOTBCTCTBYIOLINM U3MCPUTCIIAM TABJICHUA.

3. IloaroroBka K HCIBITAHUIO

3.1. HOHFOTOBKY K UCIIBITAHUIO H€06XOIII/IMO MMPOBOAUTL B CJICAYIOLICM ITOPSAAKE:

OYHUCTKa CKBAXXKWH OT HOUJIaMad, YTOYHCHUC FJ'Iy61/IHI>I HeHTpaJ'ILHOﬁ CKBAXUHBI U HaGJ’IIOHaTCHBHLIX NbE30MCTPOB U



OIPCACICHUC FJ'Iy61/IH PACIIOIOKCHUA ITYCKOBOI'O MHTCPBAJa CKBAKUH, pa60q1/1x gacTeu MbE30METPOB U KOJIOHHBL pr6
JUJIA CITyCKa U YCTAHOBKHU YIIVIOTHAOIUX YCT‘pOfICTB;

IIPOBEPKA U NOATOTOBKA H3M€pHTeJ’ILHOI>i armnapaTyphbl;

cOOpKa YIUIOTHSIIOLIIMX YCTPOMCTB, COECAMHHUTEIBHBIX (DMIIBTPOB, M3MEPUTEIBHBIX MAarucrpajed M HX CIycK B
CKBa)XMHY Ha 3a/IaHHYIO TIIyOHHY;

MOJKJIFOUEHNE PACIPENEIIUTENBHO-PETYITUPYIOILETO YCTPOUCTBA K HCTOYHUKY CKATOIO BO3YXa;
pa3kaTHe YIUIOTHSIOIIUX YCTPOUCTB;

IIPOBEPKA FEPMETUYHOCTH HATHETATEIBHON U U3MEPUTENBHON MarucTpanei;

KOPPEKTHPOBKa "HYJI" IPUOOPOB IJIsl I3MEPEHHS IaBIICHHUS;

MPOBCACHNUC KOHTPOJIbHBIX Ha6J'IIOHCHPII71 3a HM3MCHCHUCM TCEMIICPATYPbl, CHMIKCHHMCM MHOABJICHHUA B HWHTCPBAJIaX
HeH’I‘paJ’ILHOfI CKBA’XUHBI U Ha6J’IIOﬂaTeJ'II>HI>IX ObE30METpax 10 aTMOC(l)epHOFO.

3.2. Tlepen HayarOM UCIBITAHUS HEOOXOIUMO 3aIIOTHUATH JKypHAT HCIBITAaHuS (TIPHITOKEHHE 5.6).
4. IlpoBenenue UCNbITAHUS

4.1. HpI/I MMPOBCACHNU UCIbITAHUS CICAYCT BBIIIOJIHUTDL CICAYIOIINE OCHOBHBIC OIICpAaIliuu:

BKJIFOUCHHE HATHETATEIBHOTO 000PYI0BaHMS U MPOM3BOACTBO HarHETAaHMs BO3/yXa ¢ (MKcalueil Havyajia NCTIBITaHNS
B XKypHaJe;

3aMepbl pacxo/ia, JaBJICHUs, TEMIIEpaTypsl BO3AyXa (HarHeTaeMoro);

KOHTPOJb B IIpoOLEcCe MPOBEACHMS HCIBITAHUS pPa3kKaTHsA YIUIOTHSIOIMX YCTPOWCTB, pabOThl H3MEPHUTEIHHON
anmaparypal;

BE/ICHHE JXypHaJIa ¢ PHUKCalMe B HEeM M3MEHEHHI IPHUPOAHBIX YCIOBUH, BIMSIOMINX Ha X0/ NPOBE/ICHNS UCIBITAHUN
(arMocdepHoe aBieHne, TeMIlepaTypa Bo3Iyxa, OCaaKH U T.11.);

MPCKPAIICHUC HArHCTAaHUS

MIpONU3BOACTBO Ha6J'IIOHCHHI7[ [ocJIC MPCKpallCHUSA HWCHIbITAHUA 3a CHHWXXCHUCM (BOCCTaHOBJ'IeHI/IeM) JaBJICHUA B
IICHTpaJ'ILHOfI CKBAXXHUHC 1 Ha6J’IIOﬂaTeJ'II>HI>IX ObE30MCTpax.

4.2. UcnpiTanue HAJIC)KUT MPOBOJAUTH HE MCHEC YCM IIPpH TPEX CTYNCHAX pacxoda WJIN JAaBJICHUA BO3yXa U B 9TOM
ciryvac H606XOHI/IMO NPUHUMATD CJICAYIOIINEC CTYIICHU JAaBJICHUS:

2
1-0,3 krc/em
2
II-0,6 krc/cm
2
III - 0,9 krc/cm

2
I[aJ'II)HCI/IHICe YBCIIMYCHUC JAaBJICHUA BO3AYyXa CJICAYCT OCYHICCTBIIATL CTYIICHAMU I10 0,3 Krc/cm J0 MaKCHUMaJIbHOI'O

- 1,5 xrc/em

B HeycTOWYMBBIX TPYHTaxX WIM NPH PacxXojiax BO3ZyXa, HPEBBIMAIONINX MpPEeNeNibl M3MEpEHHs prudopa, AaBjieHHe
BO3/yXa Ha Ka)KJO0H CTYIEHU claexyeT yMeHbIUTh B 10 pas.



4.3. WcnblTanust cieqyeT NpOBOJUTH MO CTAOMIM3ALMM pacXoja WM JaBlIeHUs] BO3AyXa Ha KaXKIOH CTYIeHH NpH
BpeMeHH crabmim3anmy He MeHee 30 MuH.

CTa6I/IJ'II/I3aHI/HO pacxoJia WM OaBJICHUA BO3AyXa CJICAYCT CUHUTAThb ,HOCTHFHyTOﬁ, €CJIM UX U3MCHCHHS B IpoLECcCe
HCHbITaHUA HE ITPCBLICAT 1% ot HBMGPHGMOﬁ BCJIMYMHBI.

4.4, HpOHOJ’DKI/ITGJ'ILHOCTI) HUCIBITaAHHUA IIO KYCTOBOI>'I n OI[PIHO‘IHOﬁ cXeMaM CJIeAyCT OoNpeAcIsATb YHMCJIOM CTyHeHeﬁ
HUCIBbITaHUA U €TI0 JJIUTCIBHOCTHIO Ha Ka)KI[Oﬁ CTYIICHHU. HpOHOJ’DKI/ITe.HLHOCTI) HUCHBITaAHHUA 110 KYCTOBOﬁ CXEMC OOJDKHa

OBITH HE MEHeEe 8 U, TI0 OMHOYHOM - He MeHee 1 d.

4.5. qaCTOTy H3M€peHHI7[ pacxoJa 1 JaBJICHUSA BO34yXa B MPOLECCCC UCIIBITAHUSA H€O6XOZ[I/IMO OIpeaCIATb, UCXOAA 13
MMPOAOJDKUTCIIBHOCTH UCIIBITAHWS U YCIIOBUS TOCTPOCHUS BPEMCHHBIX I‘pa(bI/IKOB TPOCICIKUBAHUS IMOBBIMICHUA TaBJICHUA

Bo3ayxa (TpH 0= const) u pacxoma Bosmyxa (mpu P = CONSt) lsmepenus pacxoma BO3IyXa CIEIyeT
OPOM3BOJUTH B T€ XK€ CPOKH, YTO M 3aMEPHI JaBJICHUSL.

4.6. HaOmronenuss B Impolecce HCIBITAHWS 3a JaBJICHHEM, pacxXofOM M TEeMIIepaTypodl BO3AyXa HAJICKHUT
OCYIIECTBIISATh B TAKOH MOCIEA0BATEIFHOCTH (U LEHTPAJIbHOW CKBaXXMHBI M HAOIIOATEIBHBIX MTHE30METPOB), YTOOBI
MIPOMEXYTKH MEXITY 3aMepaMH 0 OHUM U TeM K€ MpuOopaM ObUTH paBHEI.

4.7. HaOmronenus 3a CHIDKEHHMEM (BOCCTAHOBJICHHEM) JIABJICHHs BO3JyXa B ITyCKOBOM HHTEpBajie LEHTPAJIbHOU
CKBRXMHBI M B NbE30OMETpax IOCJIE OKOHYAHHUS HCIIBITAHUS CIIEAyeT NPOBOIWTH C YacTOTOH, oOecrednBaromen

HpeHCTaBI/ITeJII)HLIﬁ rpa(bm( MPOCJICIKUBAHUA CHUKCHUS TaBJICHUA.

4.8. .HI/IKBI/IHEIHI/IIO CKBa’XUH H€O6XO,HI/IMO OCYIICCTBJIATL MOCIC II0JICBOM O6pa60TKI/I PE3YIIbTATOB HCIBITAHUS WU
IIPOBEPKU BCCX IMOJYYCHHBIX JaHHBIX.

4.9. Ilns CBOEBPEMEHHOTO KOHTPOJISI XOAa HAarHeTaHWs M TEKyHIeH WHTEpIpETaliy €ro pe3yilbTaTOB HA/JICKHUT
CTPOUTH TPADUKH:

HU3MCHCHUA NAaBJICHUA BO3/1yXa BO BDCMCHU B IIGHTpaJ'II:HOﬁ CKBA>XMHC U IbE30MCTpax [.p = f(t)] 5

pacxona B LIEHTPaIbHON [Q =f (t )],

3aBUCHUMOCTH pacxoda BO3ayXa JJiA IIYCKOBOI'O MHTEPBAJia OIIBLITHOM CKBa)KHHBI OT JAaBJICHUA B ITYCKOBOM HHTCPBAJIC

[0=r().

MMPUJIOXEHME 5.1
Pexkomennyemoe
OBJIOXKKA KYPHAJIA

(TIlepBast crpaHMLA)

Oprazu3arys O0BekT

Dxcnenuuus VYuacrok (cTBOp.)

[Maprus (otpsim) Craans




KYPHAIJI Ne

HUCIIBbITAHUA MECTOAOM OTKA4YKH BOJbI U3 O,HPIHO‘{HOP'I CKBa)KHHBI Neo

MecroronoxeHne

DnemMeHT penbeda

AOconoTHas OTMETKA YCThbs FJ'Iy61/IHa

Paccrosune 10 ype3a BOAbI Omkaiiero BOgOCMa

I/IHTepBaJ'I UCIBbITAHUA OT M

0

Hcnerranne HagaTo

HABJITOJATEJIN: 1.

OKOHYCHO

2.

Havansauk naptum (otpsga)

Wmxenep-reonor (THAPOreoIor)

CT. TEeXHHK

Anpec opraHu3anuu:

3AJIAHUE

Ha IPOU3BOACTBO UCIIBITAHUA

OO6parHast cTopoHa 00JIOXKKH KypHaJIa

(TocItemyrommas cTpaHuIa XypHaia)

Wmxenep-reonor (THAPOreoor)

Jlata

Iocnenyromas crpaHuia xxypHaua

1. CxemaTH4ecKuii IVIAH PACHOJIOKEHHS CKBAKHHbI



Iocnenyromas crpaHuia xxypHana

2. O0ume cBeeHUs 0 BOAOHOCHOM rOpPH30HTE

. Crparurpaduuecknii HHIEKC TOpoL

. rI/I,HpaBJ'II/I‘ICCKaH XapaKTCPUCTHUKA

. T'myOuna xpoBim M, TIOZ[OIIBEI M

. MommHocTb M

3. CBegennsi 00 000py10BAaHHUU U H3MeEPHUTENBHBIX MPHOOPax

Hacoc JBurareinb

. Tun, mapka

. [Ipon3BoxuTebHOCTH (MOLIHOCTD)

[Tpubop 1 M3MepeHust pacxoia BOAbI

. Cocyn u ero eMKOCTh

. llena nenenus perku

. Tun Bogomepa

. Kanu6p Bomomepa

. I_IeHa ACJICHUSA BOAOMEpaA

. JaTa tapupoBku

[Tpubop 11t MI3MEpEeHUst ypOBHS BOJBI

. Tun

Manomerp

. Mapka, Ne [Ipenen usmepenuit Krc/cMm




2
2. Ilena nenenust krc/cm . [IpeBblenne Hasl yCTheM

[pubop 11t MI3MEpeHust BpeMeHN

1. Tun

Croco0 0TBOJIa OTKAYMBAEMOI BOIBI

1. Yem, xyna

2. Ha paccTosiHue OT CKBaXXUHbI

4. CBeneHNs 0 CKBaKHHE

Iocnenyromas crpaHua xxypHana

[lepeuens cBeneHuit

CKBaxuHa

[pudunsTpoBeIi
[IbE30METP

OO1mue cBeneHus

AOconoTHas OTMETKA YCThbi, M

I'mybuna, M

3aTaMIIOHMpPOBaHa 110 TITyOWHBI, M

JlnameTp B MHTEpBaJe yCTAHOBKH (prutbTpa, MM

OUIbTP

Tum

Junamerp paboueii uactu GpunbTpa, MM:

HapY>KHbII

BHYTPEHHHI




I'myOuna ycranoBku paboueit vactu GuiIbTpa, M:

BepX

HHU3

JlmHa oTcToOMHMKA, M

JlnvHa BepxHel rmyXol 4acTH, M

OO0mas anuHa GUIBTPOBOM KOJIOHHBI, M

[peBbiienne Bepxa GUIBTPOBOH KOJOHHBI HAJl YCTHEM, M

®dopMa 0TBEpCTHH KapKaca

CKBayKHOCTh Kapkaca, %

Twum ceTkn

JlnaMerp mpoBOJIOKH OOMOTKH, MM

Paccrosuue MCKAY BUTKAMU O6MOTKI/I, MM

Pazmepsr 3epeH o0CHITKH, MM

3
OO0beM OOCHITIKH, M

I'myOuna mo Bepxa oOChINKH, M

Tamrion

Tum

Juamerp tpy0, MM

JlnaMeTp yIuioTHUTENS, MM




I[J'II/IHa KOJIOHHBI TaMIIOHA, M

I'myOuna ycTaHOBKH YIUIOTHUTEINS, M:

BepX

HHU3

Hp CBBINICHUC BCPXa KOJIOHHBI TaMIIOHa
CKBa>XHMHbI, M

HaJl YCTbEM

4. CeeieHus 0 HYJIEBBIX TOYKaX

Iocnenyromas crpaHuia xxypHaua

Ilepeuens cBeneHmit

CkBaxuHa

[pudunsTpoBwIi
[IbE30METP

Bonoem

HanmenoBanue

HpeBLIHIeHI/Ie HaJl YCTbEM CKBAKUHbBI, M:

J0 UCIIbITaHUA

II0CJIC UCTIBITaAHUSA

AOCOIIOTHAsT OTMETKA, M:

J0 UCIIbITaHUA

II0CJIC UCTIBITAHUSA

Iocnenyromas crpaHua xxypHana

5. CxemaTH4ecKuii reoI0ru4ecKuii paspes M KOHCTPYKIHSA



CKBa’KHHBbI

Crpaturpadu | I'eomornueckuii | Koncrpykmu | Iimyonna | MommHoct | Kpartkoe
YeCKUi paspes, sl CKBOXKUHBI | U b CII04 JIUTOJIOTHYECKOE
HHJIEKC YPOBEHb OTMETKa OIKCAHNE TPYHTOB
MOJ3E€MHBIX MOJOIIBEI
BOJ, crost
M

\ 0,0 M 3eMHas OBEPXHOCTb.

Iocnenyromas crpaHuia xxypHaua

6. JlanHbie HaO O HU I

Fny6HHa CTAaTUYCCKOIro YpOBHSA MOA3CMHbBIX BO/J] B CKBA’KUHE, M

Hat | Bpems IIpome- | M3mepenue pacxonos | M3MepeHue ypoBHEH BOBI Bono- | Ilpumeuanue
a 3amepa KYTOK eM (MyTHOCTB
BpEMEHU BOJIB,
MEXTY HETIONa KK B
oTcue- pabore,
TaMH HU3MEHEHUE
WU HYJEBOU
Ya | Mu- | Bpems Otcue | O0b- | Pac- | CkBaxkuna Mpudns- TOYKH,
- | HyT | Hamos- T eM X0n TPOBBIH TeMIiepaTypa
CBHl | BI HEHUS o bE30METP BOJIBI; OTOOP
MEpHOro | mpu po0 BOABI U
cocyna 60py I'ny- | Honm- | I'my- | Ilonu- mp.)
OuHa | )keHue | OMHA | *KeHHe
c I ac | M




Iocnenyromas crpaHua sxypHana

7. I'padux

HU3MCHCHHUA pacxoaa OTKA4YMBacMOI BOJAbI (Q) BO BPpEMCHU (t)

MecTto ana
rpaguka

8. I'padpux

U3MEHEHUS] TOHWKEHUI YPOBHEN BOJBI (S ) BO BpEMEHHU (t n 1g t )

MecTto ana
rpaguka

Iocnenyromas crpaHuia xxypHana

9. 3aki04eHue 0 pe3yJbTaTax
NPOBe/IEHHOT0 HCTIBITAHMS




Wmxenep-reonor (THAPOreoor)

HpI/IMeanI/Ie. Hepe,u KaXXIIbIM U3 Ha6HIOHeHPII>'I 34 YPOBHAMHU U paCXoa0oM HGO6XOHI/IMO CTpOKOﬁ YKa3bIBATh €0 HAUMCHOBAHHNC
(HO OTKa4KH, P NPOKAYIKE, OTKAYKEC U IIPpU Ha6J'IIO,H€HI/I$IX 3a BOCCTaHOBJ’ICHI/IeM).

MMPUJIOXEHMUE 5.2
Pexkomennyemoe
OBJIOXKKA KYPHAJIA

(TlepBast crpaHMLA)

Opraau3zanys OOBexT

Dxcnenuuust VYuacrtok (cTBOp)

MMaprus (otpsim) Craans
JKYPHAII Ne

HUCHIBITAHUN METOOOM KYCTOBOﬁ OTKa4YKH BOJbI U3 CKBA’KUHBI Ne

MecronomnoxeHnue KyCTa CKBAXXWH

DnemMeHT penbeda

AOcoIoTHast OTMETKA YCThSI IEHTPAIBbHON CKBAKUHBI M
rTyOMHA M
Paccrosiane o ypesa Bozibl OipKaiIero BojoemMa M
WurepBain ucrsitanust ot M bits) M
Hcnpitanne HauaTo OKOHYEHO

HABJITOJATEJIN: 1.

2.

Havansuuk naptum (otpsga)

Wmxenep-reonor (THAPOreoor)

CT. TEXHHK

Anpec opraHu3anuu:




OO6patHast cTopoHa 00JIOXKKH KypHasIa
(mocItemyrommas cTpaHMIa XypHaia)
3AJAHUE

Ha IPOU3BOACTBO UCIIBITAHUA

Wmxenep-reonor (THAPOreoor)

Jlara

Iocnenyromas cTpaHua xxypHana

1. CxemaTH4eCcKHii IUIaH PACHOJIOKEHUS KYCTa CKBAXKUH

MecTto ana
nnaHa

2. CxeMaTH4YeCKHI IJIAH PACIIOJIOKEHUS CKBAXKUH B KyCTe

MecTto ana
nnaHa

Iocnenyromas crpaHua xxypHana

3. O0mue cBeieHUs 0 BOAOHOCHOM FOPH30HTE



. Crparurpaduyecknii HHIEKC TOpOL

. FI/I,HpaBJ'II/I‘lCCKaH XapaKTCPUCTHUKA

. Cpennssis TryOMHA KPOBIIH M, TIOJIOIIBEI M

. MomHocTb

4. Cpeennsi 00 000py10BAaHHUH U H3MeEPHUTENBHBIX MPHOOPax
Hacoc JlBurareinb

. Tun, mapka

. [Ipon3BoxuTensHOCTH (MOLIHOCTD)

[Tpubop 11 M3MepeHust pacxoa BOAbI

. Cocyn u ero eMKOCTh

. llena nenenus perku

. Tun Bogomepa

. Kanu6p Bomomepa

. I_IeHa JACJICHUSA BOAOMEpaA

. JaTa tapupoBku

[Tpubop 1u1st MI3MEpEHUst ypOBHS BOJIBI

. Tun
Manometp
. Mapka, Neo [Ipenen usmepenuit Krc/cMm
. llena nenenus krc/cm . [IpeBbIeHHE HAJ YCThEM
[Mpubop it u3MepeHust BpeMCHU
. Tun

Croco0 0TBOJZIa OTKAYMBAEMOI BOIBI

. Uem, kyna




2. Ha paccTosiHue OT CKBaKUH M

Iocnenyromas crpaHuia xxypHana

5. CBenenust 0 CKBasKHHaAX

Ilepeuens cBeneHuit Henrpansnast | IlpudnnsrpoBoit
CKBayKMHA MbE30METP HabGmonarenbHble CKBayKHHBI

OO1mue cBeneHus

AOconoTHas OTMETKA YCThbi, M

I'mybuna, M

3araMIIOHMpOBaHa 10 TIyOHHBI,
M

Juamerp CKBa)KUHBI B
MHTEpBAJIC YCTAaHOBKH (UIBTPA,
MM

Paccrosnue 10  ueHTpanbHOR
CKBaXXKUHEI, M

OUIbTp

Tun

Huamerp paboueii yactu
¢unpTpa, MM:

HapY>KHbII




BHYTPEHHHI

I'myOuna ycranoBku paboueit
yacTH QUIBTPa, M:

BepX

HHU3

Jnuna paboueit gactu ¢GuiIbTpa,
M

JnvHa oTcTolHUKA, M

JlinHa BepXHel NIyXod 4acTH, M

OO6mas pHa GuIbTpoBoOH
KOJIOHHBI, M

[peBbimenne Bepxa (QUIBTPOBOM
KOJIOHHBI HaJl yCTbEM, M

®dopMa 0TBEpCTHH KapKaca

CkBaxHOCTH Kapkaca, %

Twurm ceTkn

Jluamerp TPOBOJOKH OOMOTKH,
MM

PaccrosiHue  Mexay — BHTKaMH
00MOTKH, MM

Pasmep 3epen 0OChIkn, MM

3
OO0BeM OOCHITIKH, M

I'myOuna 10 Bepxa 0OCHITKH




Tamrion

Tun

Huamerp Tpyo, MM

Jlnamerp yIutIOTHHTETSI, MM

I[J'II/IHa KOJIOHHBI TaMIIOHA, M

I'myOuna YCTaHOBKH
YILUIOTHUTENS, M:

BEpX

HU3

IIpeBblieHHE Bepxa KOJOHHEI

TaMIIOHAa HaJ YCTbEM CKBaXXHWHBI,
M

HanmenoBanue

[IpeBbinenue, m:

J0 UCIIbITaHUA

II0CJIC UCTIBITAHUA

AOCOIIOTHAsT OTMETKA, M:

J0 UCIIbITaHUA

II0CJIC UCIIBITAHUA

6. CBeieHnsl 0 HyJ1eBBIX TOYKAX




Iocnenyromas crpaHuia xxypHana

6. CxeMaTH4ecKuii reoIOru4ecKuii paspe3 M KOHCTPYKIHA
LHEHTPAJbLHON CKBAKMHbI

Crpaturpadu | I'eomornueckuii | Koncrpykmu | Iimyonna | Mommnoct | Kparkoe

YeCKHUi pas3pes, s CKBaA>XKHUHBI u b CJI0sA JIMTOJIOTHYCCKOC
HHICKC YPOBCHBb OTMCTKa OIIMCaHUuC
IIOA3CMHBIX IIOJ0IIBEI T'PYHTOB
BOO CJ104




Iocnenyromas crpaHuia xxypHana

7. CxeMaTH4ecKHe THIPOre0JIOrn4ecKre paspessl 10 JIy4aM

KYCTa ¢ KOHCTPYKIHSIMH HAOTIIATEIbHBIX CKBAKIH

MecTo OgnA Ccxembl
rMaporeonorn4ecroro

paspesa

INocnenyromas crpaHua xxypHauna

8. JlanHble HAOMOIeHU

Fny6HHa CTaTUYCCKOro ypOBHSA MOA3CMHbBIX BO/ B IleHTpaJ'[LHOﬁ CKBA>XXHHEC, M

Ha | Bpems IIpome- | M3mepenue pacxonos | M3MepeHue ypoBHEH BOBI
- | 3amepa KYTOK
Ta BpEMEHU
MEX LY
oTcye-
TaMH
nim
BpeMs
HAIoJN-

HEHUSA Orcue | O0b- | Pac- | LieHTpansHas [Ibe30MmeTp
MEpPHOTO THO | eM X0l | CKBa)XMHA

Ha6J’IIOI[aT€J'H>HLIe
CKBa’>XHHBI

Ya- Mu- | cocyna IIpU- I'my- | Honm- | I'my- | IloHu-
CBI HYTBI 60py OvHa | KeHue | OWHa | JKeHHe

ITpume-
YaHue
(MyTHOCTB
BOJIB,
HETIONa KK
B pabore,
nu3Me-
HEeHHUe
HYJEBOU

Touku T°C,
othop

po0O BOJIBI
u 1p.)




Iocnenyromas crpaHuia xxypHana

9. I'padpux

HU3MCHCHUA pacxoaa OTKa4YMBacMOI BOJAbI (Q) BO BpEMCHU (t)

MecTo ana
rpagpvika

10. I'padpuxn

HM3MCHEHUS OHKCHUI ypOBHeﬁ BOJBI (S) B HeHTpaJ'ILHOfI u

Ha6J'IIO,HaT€J'H>HI>IX CKBaXXMHAaX BO BPECMCHU (t A lgt)

MecTto ans
rPaprKoB

Iocnenyromas crpaHuia xxypHaua

11. 3aki04eHue 0 pe3yJbTaTax NPOBeJIeHHOI0 HCTILITAHUS

Wmnxenep-reonor (Tuaporeosuor)

HpI/IMe‘IaHI/Ie. Hepe,u KaXXJIbIM M3 Ha6JIIO,HeHI/Iﬁ 3a YPOBHAMHU U DPACXOAOM HGO6XOHI/IMO
YKa3bIBaATh €0 HAUMCHOBAHHNC (HpOKa‘lKa, OTKa‘{Ka,BOCCTaHOBHCHI/Ie).




MMPUJIOXEHUE 5.3

Pexkomennyemoe
OBJIOKKA KYPHAJIA
(TIlepBast cTpaHMLA)
Oprazu3arys O0BeKT
Dxcnenuuust VYuacrok (cTBOp)
[Maprus (otpsim) Craans
JKYPHAII Ne
UCTIBITAaHUI METOJIOM HaJIMBa BOZbI B IIypd Ne
MecromnonoxeHue
DnemMeHT penbeda
AOCOIOTHAsT OTMETKA YCThsI M, Ti1yOHHA M
Hcrounnk BogocHaOXKeHMs
Hcnprtanne HauaTo OKOHYEHO

HABJITOJATEJIN: 1.

2.

3.

Hauansauk naptum (otpsga)

Wmxenep-reomnor (THAPOreoor)

CT. TEXHHK

Anipec opraHu3anuu:




OO6patHast cTopoHa 00JIOXKKH KypHasIa
(TocItemyrommas craHuIa XKypHaia)

3AIAHUE

Ha IPOU3BOACTBO UCIIBITAHUA

Hmxenep-reonor (THAPOreoor)

Jlara
Iocnenyromas cTpaHuia xxypHaua
1. CxemaTH4ecKuii IUIaH pacnoJIoKeHus mypda
2. T'eonoruyecknii paspes urypga
Ceuenne

Crparurpadu- | I'eonormuecknit | Koncrpykum | ['myOuna Momnoct | Kpatkoe
4ecKUl UHJEKC | paspes, s rypda b CII04 JIUTOJIOTHYECKOE

YPOBEHb OIKCAHUE

TPYHTOBBIX TPYHTOB

BOO

KpOBJIM | IOAOIIBBI
CJ1041 CJ104




Iocnenyromas crpaHuia xxypHana

3. O0mue cBeieHUs 0 30HE adpaluu

. Crparurpaduyecknii HHIEKC TOpOL

. MOHIHOCTL 30HbI a3palui, M

. I'myOuna 3aneranust IpyHTOBBIX BOJ, M

. Fny6HHa MMPOBCACHUS UCIIBITAHUA, M

. HpI/IHHTaH BCJIMYMHA KAITWIJIAPHOI'O BCACBIBAHUSA, M

4. Cpegennsi 00 000py10BAaHHUU U H3MeEPHUTENBHBIX MPHOOPax

[pubop U1 TpOBEICHNS UCTIBITAaHUS

. Tum npubopa

. I'mybuna 3ymnda

. I[I/IaMCTp BHCIIHCT'O KOJIbIAa, MM

. I[I/IaMCTp BHYTPCHHCTO KOJIbLIa, MM

. Hnomazn) BHYTPCHHCTO KOJIbLIA, M

. I'myOuna 3agaBnrBaHus BHyTPEHHETO KOJIbIIA B TPYHT, MM

. Bricora cronba BOJBI B KOJIBLIC, M

Y CTpONCTBO [UIsl U3MEPEHUS pacxojia BOJbI

. Tun




2. llena nenenus

3. aTa TapupOBKH

[Mocnemyromast cTpaHuIia XypHaia
Y CTpONCTBO U1l U3MEPEHUS YPOBHS

1. Tun

2. llena nenenus

3. laTta TapupOBKH

Iocnenyromas crpaHuia xxypHaua

5. JlanHble HAOII0 e HUS

Ja | Bpemst Bricora | Otcue | Pasnocts | O0beM Pac- [Ipume-
- | 3amepa IMpome- | Bpemst | ctomba | T mo OTCYCTOB | TOTJIOIICHHON XOJ JaHWe
Ta KYTOK or BOJBI B | TIpH- BOJIBI Bomel | (Hemo-
BpEeMCHH | Hayayma | Koiblle | Oopy JAJKH B
MEXITY HCIIBI-
3amMe- TaHWs 3a c pabore,
pamu mmpoMe- | Havaa TeMIIe-
KYTOK | UCITBI- patypa
BPEMCHHU | TaHUSA BOJIBI U
MEXIY mp.)
Ya | Mu- 3aMe-
- | HyT pamu
CBHI | BI
MHH M 3 J/MUH

n(m )




Iocnenyromas crpaHuia xxypHana

6. O0mue KaHHBIC 0 NPOBEJCHUH MCIBITAHUS

1. HpO,HOJ'DKI/ITGJ'ILHOCTL UCIIbITaHWA 4, B TOM YHCJIC ITPU MOCTOSAHHOM PacXoAC BOABI d.

2. Fny6HHa 30HBI IPOMAaYMBaHUA I'PYHTA TOCJIC UCHIbITAHUA M

3. Cenenust 06 otbope 00pas3IoB rpyHTa

7. I'padux

3aBUCHUMOCTH pacxoda BOJAbI (Q) u 00beMa (W) BOJbI OT BPEMCHU (t)

MecTto ana
rpagpuka

8. I'padpux

sapucvocti (VW) or o6pema (w) BOJIbI

MecTto ana
rpagpuka

Iocnenyromas crpaHua xxypHana

9. 3akiI0ueHHe 0 pe3yJIbTaTaX NPOBEJIEHHOI0 MCTIBLITAHUS




Hmxenep-reonor (THAPOreoor)

[MPUJIOXKEHUE 5.4

Pekomennyemoe
OBJIOKKA KYPHAJIA
(TlepBast cTpaHMLA)
Opranu3zanys OOBexT
DKcnenuuus VYuacrok (cTBOp.)
MMaprus (otpsim) Craans
JKYPHAII Ne
WCTIBITAHUS] METO/IOM HAarHETAHUsI BOJIBI B CKBaXXHHY No
MecromnonoxeHue
DnemMeHT penbeda
AOCOoIOTHAsT OTMETKA YCThsI M, TIIyOMHa M
A3HUMYT 1 yroi HaKJIOHa CKBaXKHHBI, TPAIycC
WntepBain ucnbrranus Ne oT ity
Hcrounnk BogocHaOXeHMs
Hcnpitanne HauaTo OKOHYEHO

HABJIIOJATEJIN: 1.

2.

Havansauk naptum (otpsga)

Wmxenep-reonor (THAPOreoor)




CT. TEXHHK

A;[pec OpraHu3anuu:

OO0parHast cTopoHa 00JIOXKKH KypHaJIa

(Toctemyrommas cTpaHuIa XypHaia)

3AIAHUE

Ha IPpOU3BOACTBO UCIIBITAHUA

Hmxenep-reonor (THAPOreoor)

Jata

INocnenyromas crpaHuia xxypHaua

1. CxemaTH4ecKnii IUIAH PACHOJIOKEHHS CKBAKHH

MecTto anna
nnaHa

[Mocnenyromast cTpaHuIa XypHaia
2. CBeennsi 00 000py10BAaHHUM U H3MeEPHUTEIBHBIX MPHOOPax

Hacoc JBurareinb

1. Tun, mapka

2. ITpon3BOAUTENBHOCTD




Tamrion

1. Tun

2. uamerp TpyO, MM: Hapy>KHBIH BHYTPEHHUN

3. Yucio konely

4. [luametp Kojeu, MM

5. InuHa ymiioTHuTeNs, M

[Tpubop 11 M3MepeHust pacxoza BOAbI

1. Tun

2. HoMuHAIBEHBIN pacXon WK 00bEM BOJIBI

3. llena nenenus

[Tpubop 1u1st MI3MEpEHUst ypOBHS BOJIBI

1. Tun

Manomerp
1. Tun, mapka
2
2. Ilpenen nsmepeHus Krc/cm
2
3. llena aenenus KIc/cM

4. Jlata TapupOBKH

Iocnenyromas cTpaHuia xxypHaua

Hynesas Touka

1. Onmcanne

2. TlpeBbllleHUE HAall YCThEM, £ M

3. AOcoIIOTHas OTMETKA M




Iocnenyromas crpaHuia xxypHana

3. CxeMaTH4YeCKHIi re0I0rM4eCKuii pa3pe3 H KOHCTPYKIHS
CKBa’KMHBI

Crpaturpadu | I'eomornueckuii | Koncrpykuu | I'imybuna | Mommoct | KpaTkoe

- paspes, ST CKBQXKMHBEI | H b COS JINTOJIOTHIECKOE
YeCKHI YpOBEHb OTMETKA OIMCaHUE
HHIEKC MOI3€MHBIX MOJIOIIBEI TPYHTOB
BOJI cII0s
M

4. Ceenns 00 yCTAaHOBKE TAMIIOHA

Homep Jnuna Tpyo
Tpy6

Hapy>KHBIX BHYTPEHHHX




10

11

12

JlmrHA KOMOHHBI OT HU3a YIUIOTHUTENS JI0 Bepxa padounx Tpyd 10

CXaTtusia, M

Coxxartue TaMIIOHaA, M

I[J'II/IHa KOJIOHHBI ITIOCJIC CXKAaTHs, M

HpCBI)IHIeHI/Ie BC€pXa KOJOHHBI Ha HyJIeBOﬁ TO‘IKOI\/'I, M

I'myOuna ycTaHOBKM HHM3a YIUIOTHHUTENS OT HYJIEBOH TOUKH, M

I[OHOJ'IHI/ITCJH)HLIG CBCIACHHA

5. IIpomMbIBKa CKBa:KUHBI

Iocnenyromas crpaHuia xxypHaua

Cnoco0

HpOI[OJ'DKI/ITGJ'ILHOCTI),
MHH

Pacxon Bojpl,
JI/MHH

Pesynbrar

6. JlanHble HaO O AeHUH

Iocnenyromas crpaHua xxypHana



[TpeBbinieHne Bepxa BHYTPEHHEH KOJIOHHBI TPYO HaJ| HYJIEBOH TOYKOM M
IIpeBblmieHE OCH MAaHOMETPA HaJ HYJIEBOH TOUKON M

Fny61/1Ha CTaTUYCCKOT'0 YPOBHS MMOA3CMHbBIX BOJ (,HO CCPpCANHLI CyXO0I'0 I/IHTepBaHa) oT

Bepxa BHYTPCHHEH KOJIOHHBI TPYO M, OT HyJIEBOU TOUKH M
Ha |Bpems  |IIpome- |I3MeHeHue Hanopa W3mepenue pacxoga Boasl | Pac- | Vpo- IIpume-
- |3amepa |[XKYTOK Xo#  [BeHb YaHHE
Ta
Bpe- Jwunamu- |Orcuer |[eiict- |Otuer |Pa3- Bomormor | Bogpl | Bomel B |(Temre-
Ya (Mu- ([MeHn |4eckuil |mo BYIOLIY [IIO HOCTb - CTBOJIE | paTypa
- |HyT |MeXay |ypOBEHb [MaHO- | IpU- |OTCYETOB |JOIIEHHE CKBa- BOJIBL,
CHI |[BI  |oTcue- |oT Bepxa |MeTpy |Hamop |Oopy |mo 3a JKHHBI MyT-
TaMU  |BHYTpEH- (mMep- |mpubopy |mpome- Haj HOCThb
Hel HOU (MepHOH |XKyTOK TaMIo- | BOABL U
KOJIOHHBI pelike) |peiike)  |BpeMeHH HOM OT mp.)
TpyO HYJEBOU
TOUKU
MUH M kre/om? M 1 J/MUH M
Iocnenyromas crpaHua xxypHana
7. I'padux

HU3MCHCHUA pacxoJa U HAallopa BOAbI BO BDEMCHU [Q = f(t)]’ [H = f(t)]

MecTto ana
rpagpvika




8. PesyibTaThl HATHETAHUSA

B MHTEpBaJe abc. OTM. OT 10 M
WHTepBan Crynens Hanopa Pacxon | Vamens- | IIpuse- | Ilpomomxutens- ITpume-
HOE JEHHBI | HOCTb HArHETAHUS YaHHE
Hmuna | Huamerp | Homep | Benuuuna BOJIO- pacxon obmras | ¢
TOTJIO- pu YCTaHOBUB
LICHUE Hamope -
100 m oMcest
pacxonom

M MM M JI/MHAH q




Iocnenyromas crpaHuia xxypHana

9. 3aka0UeHHE 0 Pe3yJbTATaX MPOBEIEHHOT0 NCTIBITAHUS

WmxeHep-Teonor (THAPOreoor)

ITpumevanus:

1. B pasn. 3 (KOHCTPYKLUS CKBA)XXUHBI), CIIEIYET
JIOTIOJTHUTENIPHO ~ ITTOKa3bIBaTh pa3MEIICHWE KOJIOHHBI TaMIIOHA B
CTBOJIE CKB&)KMHBI TPH HCHBITAHUM C YKa3aHWEM IJIyOMHBI HH3a
YIUTOTHUTEIISI U MPEBBIIICHUST BepXa BHYTPEHHEH KOJOHHBI TPYO WMIn
ocH MaHOMeTpa HaJl HyJleBOM Toukoi. IIpu riryOrHe ckBa>kMHBI Oojee
15 ™M npuBoanTcs dYacTh ee pas3pesa, HpHIeraromas K YCTbIO U
orrpo0yeMoMy MHTEPBAIY.

2. 3ammcu B pas,u.6 H€06X0,HI/IMO BBITNIOJIHATE B CIICAYIOLIEM
NopsAAKe: 1o Ha6.]'HO,H€HI/IHM 3a YpOBHCEM BO/Ibl 1O HArHe€TaHwusl, BCCX
HBMGPGHHﬁ, MNPpUBOJAUMBIX IPU Hp06HOM Harou€raHun ¢ ILICJIbIO
MPOBCPKU KAYCCTBA U30JIAIHUH MHTCpBAajd, U B IIPOLECCE HCHBITaHPIﬁ,
a TaKXK€ I10 Ha6HIOHCHI/I${M 34 BOCCTAHOBJICHUCM YPOBHSA BOJbI IOCIIC
UCIIBITaAHUA. Hepeﬂ KaXXIbIM U3 MNCPCYHCICHHBIX Ha6J'IIOZ[6HI/II\/’I
HeO6X0,HI/IMO C’I‘pO‘lKOfI YKa3bIBATb €ro HaWMMCHOBAHHUC, a A
HarHeTaHUN -HOMCD CTYIICHHU U BCIIMYMHY HAIopa.

OBJIOKKA XKYPHAJIA

(TlepBast cTpaHMIA)

Oprazu3ars O0BeKT

MMPUJIOXEHUE 5.5

Pexkomennyemoe




DKCIeTUIHs

MMaprus (otpsim)

VYuactok (cTBOp.)

Cranus

KYPHAIJI Ne

HCHbITaHUA METOAOM U3MCPCHUA pacXoda BOABI B CKBAKUHE Ne

MecroronoxeHne

DnemMeHT penbeda

AOconoTHAs OTMETKA YCThbs

M, TITyOHuHA

A3I/IMyT 1 YroJI HaKJIOHa CKBaKHUHBI, I'padycC

I/IHTepBaJ'I HUCIBbITAHUA OT 0

HcnerTanne HagaTo

OKOHYCHO

HABJITOJATEJIN: 1.

2.

Havansauk naptum (otpsga)

Wmxenep-reomnor (THAPOreoor)

CT. TEXHHK

Anpec opraHu3anuu:

3AIAHUE

Ha IPOU3BOACTBO UCIIBITAHUA

OO6parHast cTopoHa 00JIOXKKH KypHajIa

(Toctemyrommas cTpaHuIa XypHaia)




Wmxenep-reonor (THAPOreoor)

Jara

Iocnenyromas crpaHua xxypHaua

1. CxemaTH4ecKknii IUIAH PACHOJIOKEHHS CKBAKHH

MecTto ana
nnaHa

[Mocneayromas cTpanuIia XypHaia
2. CBeienus 00 000py10BAHUH JI1 OTKAYKH (HAJUBA) BOABI

Hacoc

1. Tun

2. ITpon3BOAUTENBHOCTD

PaCXO,HOMep TaXOMCTpI/I‘IGCKI/Iﬁ CKBa)KMHHEIN

1. Tun

2. llena nenenus

3. lata TapupOBKH

KasepHomep

1. Tun

2. llena nenenus

3. laTa 3TanoHUpPOBAaHHUS

3. CBeieHusi 0 rUAPOAUHAMHUYECKOM pe:KMMe CKBAKUHBI

1. /IluHaMHYECKUI YPOBEHB BOJBI, M




2. INonmwxenue (MOBBIIEHUE) YPOBHSI BOJBI, M

3. Pacxon oTkauku (HajuBa) BOABI, J1/C

4. Bpems perucrpanyu

Iocnenyromas cTpaHuia xxypHaua

4. CxemaTH4ecKHii pa3pe3 1 KOHCTPYKIHUSI CKBAKHHBI

Crparurpadu | I'eonormueckuii | Koncrpykum | I'imyOuna Momnocts | Kpatkoe
- paspes, sl CKBOKUHBI | U OTMETKA | CIOs JIUTOJIOTHYECKOE
YeCKUui YPOBEHb MOJOIIBEI OIKCAHUE
HHJIEKC MOJ3EMHBIX crost TPYHTOB
BOJ,
M

Iocaenyromas cTpaHHNA )KypHAJIA

5. JlanHble HaG 0O AeHU

Bpe- | I'ny- | Aua- | Koadpdu | Komu- Hmurens- | Cxopocts | Pacxox | Pacxon | Hampas- | Ilpume-
Mg | OMHA | MeTp | IWEHT 3a | 4YecTBO | HOCTh Bpalie- [OTOKa | BOABI JICHUE yaHUe
3a- CKBa- | IMameTp | UMIyNb- | 3aMepa HUS BOZBI o MOTOKa
Me- JKUHBI COB yepes CKBa- BOJIBI
pa npubop | xuHE

M MM MHUH 00/MuH n/c




Iocnenyromas crpaHuia xxypHana

6. I'padux

3aBUCUMOCTH HU3MCHCHUS IMOHMKXCHUS YPOBHSA BOJBI (S) OT BpECMCHU (t u lgt)

MecTo ansa
rpagpvika

Iocnenyromas crpaHua xxypHana

7. 3axkiouenne

O pe3yjibTaTax MPOBCACHHOT'O UCIIbITAHUA

Wmxerep-Teonor (THAPOreoor)

MMPMJIOXEHME 5.6
Pekomennyemoe
OBJIOXKKA KYPHAJIA

(mepBast cTpaHuUNa KypHaIIa)

Oprazu3ars O0OBekT

Dxcnenuuust VYuacrok (cTBOp.)




[Maprus (otpsim) Cragus

KYPHAIJI Ne
HCTIBITAHUS METOJIOM HArHETAHUsI BO3yXa B CKBAXHHY No

MecroronoxeHne

DnemMeHT penbeda

AOconoTHAs OTMETKA YCTbsl CKBAXKHWHbBI M, FJ'Iy61/IHa CKBa’KHHBI M

A3I/IMyT 1 YroJI HaKJIOHa CKBaKHUHBI, I'padyc

WurepBain ucnpiranus Ne oT o M

WcnerTanne HagaTo OKOHYCHO

HABJITOJATEJIN: 1.

2.

Havansuuk naptum (otpsga)

Wmxenep-reonor (THAPOreoor)

CT. TEXHHK

Anpec opraHu3anuu:

OO6patHast cTopoHa 00JIOXKKH KypHasIa

(mocItemyrommas cTpaHuIa XypHaia)

3AIAHUE

Ha IPOU3BOACTBO UCIIBITAHUA

Wmxenep-reonor (THAPOreoor)

Jara




Iocnenyromas crpaHuia xxypHana

1. CxemaTH4eCcKuii IUVIaH PACHOJIOKEHUS KYCTa CKBAXKUH

MecTto ana
nnaHa

2. CxeMaTH4YeCKHI IJIAH PACIIOJIOKEHUS CKBAXKUH B KyCTe

MecTto ana
nnaHa

INocnenyromas crpaHua xxypHana

3. CBegennsi 00 000py10BAaHUU U H3MEPHUTEIBHBIX MPHOOPax

YcraHoBka
1. Tun
Kommpeccop
1. Tun
3
2. ITpon3BOAUTENBHOCTD M /MHH
2
3. Pabouee naBncHue Krc/cMm
Tamnon

1. Tun




2. qnamerp MM

3. Jnuna M
Pacxonomep
1. Tun
2. Pacxox (HOMUHAIIBHEIN) OT 0 M 3 /MHH
3. llena aenenus
4. JlaTa TapupOBKH
1. lHTepBan ycTaHOBKHM TaMIIOHOB B TIb€30METPaXx:
1 M
2. M
3 M
2. JluamMeTp nbe30METPOB:
1 MM
2 MM
3 MM

Iocnenyromas crpaHuia xxypHana

I/I3MepI/IT€J'II> JaBJICHUA

1. Tun
2
2. llena nenenus KIc/cM
2
3. Ilpenen uzmepenus Krc/cMm

4. Jlata TapupOBKH

Iocnenyromas crpaHuia xxypHana

4. CxeMaTH4YeCKHIl pa3pe3 U KOHCTPYKIHUS HEHTPAJbHOI CKBaKUHBI




Crparurpadu | I'eonormueckunii | Koncrpykum | I'myomna m | Mommuocts | Kpartkoe

YeCKHui pas3pes, s CKBaAXXUHBI, | OTMCTKa CJ104 JIMTOJIOTHYCCKOC
HHICKC YPOBCHBb YCTaHOBKa I1I0J0IIBEI OIIMCaHUuC
IIOA3CMHBIX TaMIIOHa CJ104 T'PYHTOB
BOO
M

Iocnenyromas crpaHua xxypHaua

5. CxemaTn4eckue paspesbl M0 JIy4aM KYCTa ¢ KOHCTPYKIHAMHA
1Ibe30MeTPOB

MecTo gna
cXemaTn4eckoro

paspesa




6. JlanHbie HaOMO e HUH

INocnenyromas crpaHuna xypHana

Ta

Bpems Ipo- W3mMmepenue naBneHus Tem- Atmoc-
3amepa Me- Tie- (depHOE
xy- | U3mepenue pa- JlaBIIe-
TOK | pacxozna B myckoBom ITee3zometp 1 ITee3zometp 2 ITee3zomerp 3 Typa HUE
Bpe- | BO3IyXa HHTEpBaJIe BO3-
Me- IIyXa B
HU ITyCKO-
mex- | Ot- Ort- Or1- Ort- Ort- BOM
Ya- | Mu- Iy 3a- | cuer Pac- | cuer | Has- cuer | JaB- cuer | Hdas- cuer | [as- HHTEp-
CBl | HYy- Me- o xon | mo JICHHE o JICHHE 1o JeHue | mo JICHHE Baje
THI pa- pH- pH- pH- pH- pH-
MU 60- 60- 60- 00- 00-
py py py py py
¢ M3/c Kkrc/om? Krc/om? Kkre/om? Kkrc/om? °C Kkrc/om?

IIpumeuan
ne




7. I'paduku

HU3MCHCHUA pacxoaa (Q) " AaBJICHUS BO34yXa (p) BO BpEMCHU (t)

MecTto ans
rpagpvIKoB

HOCJ’I@Z[HSIH C’I‘paHI/IHa mypHana
8. 3akirouenne

O pe3yjibTaTax MPOBCACHHOT'O UCIIbITAHUA

Hmxerep-Teonor (THAPOreoor)

1. Obwgue nonoscenus

2. Memoo omkauku 600bl U3 CK8ANCUH

3. Memoo nanusa 600bi 6 wypgul

TIPUJIOKEHUE 1 (cnpasounoe). Tepmunsl u onpedenerus

TIPUJIOKEHUE 2 (pexomendyemoe). Memoo Hacnemarnus 6006l 8 CK8ANCUHBI
1. Ycnosus nposedenus ucnvimanus

2. Annapamypa

3. Iloocomoska Kk ucnvblmanuio

4. Ilposedenue ucnvimanus

ITPUJIO)KEHHE 3 (pexomendyemoe). Memood usmeperusi pacxo0a 800bl 8 CK8AdiCuHe (pacxooomempust)
1. Ycnosus nposedenus ucnvimanus

2. Annapamypa

3. Iloocomoska K uCnblmanuio

4. IIpogedenue ucnvimanus

HIPUJIOKEHUE 4 (pexomendyemoe). Memoo HachemaHnus 8030yXa 8 CKBANCUHDBL
1. Ycnosus nposedenus ucnvimanus

2. Annapamypa

4. IIpogedenue ucnvimanus

ITPUJIOKEHHE 5.1 (pexomendyemoe). OBJIOKKA JKYPHAJIA

1. Cxemamuueckuii n1aH pacnonoHCerus CK8ANCUHbL

2. Obwue ceedenist 0 BOOOHOCHOM 20PU3OHME

3. Cgedenusi 06 060pyd06anHuU U UMEPUMETLHBIX RPUOOPAX

4. Ceeoenust o ckgadicumne

4. CeedeHusi 0 Hy1e8bIX MOYKAX

5. Cxemamuyeckutl 2e0102u4ecKuti paspe3s U KOHCMPYKYUsl CKEANCUHbL

6. Jlannvle nabnooenuil

7. I'pagpux



8. I'pagpux

9. 3axniouenue o0 pe3yIbmamax NPoEeOeHHO20 UCHbLIMAHUSL
ITPUJIOKEHNE 5.2 (pexomendyemoe). OBJIOKKA JKYPHAJIA
. CxemamuuecKkutl niaH pacnonodlceHust Kycma CK8aiNCuH

. CxemamuuecKkutl niaH pacnonodlceHust CK8ANCUH 8 Kycme

. Obwue ceedenuss 0 B00OHOCHOM 20PU3OHME

. Ceedenus 006 000pyO0osanuy u UMEPUMETbHbIX NPUOOPAX

. Ceedenus 0 cK8adiCUHAX

. Ceedenus 0 Hyne8bIX MOYKAX

. Cxemamuueckutl 2e0102U4ecKull pazpes u KOHCMPYKYUsi YeHMpPAIbHOU CKEANCUHDL
. Cxemamuueckue 2udpozeoniocudeckue paspesvl No Jy4am KyCma ¢ KOHCMPYKYUAMU HAOTIOOAMENbHBIX CKEANCUH
8. Jlannvle nabmooenuil

9. I'pagpux

10. I'pagpuxu

11. 3axkniouenue o pe3ynbmamax NPOBeOEeHHO20 UCHLIMAHUSL
ITPUJIOKEHHE 5.3 (pexomendyemoe). OBJIOKKA JKYPHAJIA
1. Cxemamuueckuil n1aH pacnonodxicenus uypga

2. I'eonoeuueckuii paspes wiypgpa

3. Obwue ceedenus 0 30He aspayuu

4. Cgedenusi 06 060py008aHUU U USMEPUMETLHBIX RPUOOPAX

5. Jlannvle nabmooenust

6. Obwgue Oanuvie 0 NPoOGedeHUU UCTBIMAHUS

7. Ipagpux

8. I'pagpux

9. 3axniouenue o pe3yIbmamax NPoEedeHHO20 UCHLIMAHUSL
ITPUJIOKEHUE 5.4 (pexomendyemoe). OBJIOKKA JKYPHAJIA
1. Cxemamuueckuii nian pacnoao’CeHUus CKEANCUH

2. Cgedenusi 06 060py006anUU U UMEPUMETbHBIX RPUOOPAX

3. Cxemamuyeckutl 2e0102u4ecKuti paspe3s U KOHCMPYKYUsl CKEANCUHbL
4. Cgedenust 06 ycmaHosKe mamnona

5. Ilpomvieka ckeasicumnsl

6. /lannvle nabmooenuil

7. Ipagpux

8. Pezynomamul nacnemanus

9. 3axniouenue o pe3yIbmamax nPoGedeHHO20 UCHLIMAHUSL
ITPUHJIOKEHUE 5.5 (pexomendyemoe). OBJIOKKA JKYPHAJIA
1. Cxemamuueckuii nian pacnono’CeHUus CKEANCUH

2. Ceeodernusi 06 060pydo8aruu Oisk OMKAYKYU (HATUBA) 800bL

3. Cgedenust 0 2uOPOOUHAMUYECKOM PENCUME CKBAICUHBL

4. Cxemamuyeckuti paspes u KOHCMPYKYUsL CKEANHCUHDBL

5. Jlannvle nabmooenui

6. I'pagpux

7. 3axntouenue

ITPUJIOKEHUE 5.6 (pexomendyemoe). OBJIOKKA JKYPHAJIA
1. Cxemamuueckuil n1aH pacnonodCcerus Kycma CK8adCuH

2. Cxemamuueckuil NAaH pacnoniodiCeus CKANCUH 8 Kycme

3. Cgedenust 06 0bopydoanuu U usMepUMenbHbIX NPUOOPAxX

4. Cxemamuyeckutl paspes u KOHCMPYKYUs YeHMPALIbHOU CKBANCUHBI
5. Cxemamuueckue paspesuvl no ay4am KyCma ¢ KOHCIMPYKYUAMU Nbe30Mempos
6. /lannvle nabnooenuil

7. I'pagpuxu

8. 3axnrouenue

NN AN W N~



