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B ocHOBY Hacrosiien mnporpaMMbl MOJIOKEHBI CIHEAYIOIINE pPa3Jeibl: BOMPOCHI
[IIyOMHHOTO CTPOEHHUS HEApP U TepMOOApUUECKHUX YCIOBUM, (DU3UKO-MEXAaHUYECKUX H
(UIBTPAIIMOHHO-EMKOCTHBIX CBOMCTB TOPHBIX MOPO/I, (PIIIOUI0B, HACHIIIAIOIIUX IJIACTHI;
HANpsDKEHHOTO COCTOSIHUSL HAapyIIEHHOTO MacCHBa TOPHBIX TMOPOJ Mpu OypeHuu
CKBa)XMH, B3aWMOJICHCTBUSL €r0 C KpPENbI0 Ha pPa3JIMYHBIX 3Tanax CTPOUTEIbCTBA M
AKCIUTyaTalliM CKBOXHH C 1EJIbI0 pa3pabOTKH HAy4YHBIX OCHOB IPOEKTHPOBAHUS
KOHCTPYKIIMM CKBOXKUH WU TEXHOJOTUM OypeHHs, MPOUYHOCTHBIX PACUETOB 0OCATHBIX
KOJIOHH; (DU3UKO-XMMHUYECKHUX IPOIECCOB B TOPHBIX MOPOJIAaX, OYPOBBIX M IIEMEHTHBIX
pacTBOpax C IEIbI0 pa3pabOTKU HAYYHBIX OCHOB 0OOCHOBAHUS M ONTUMU3ALIUY PELEHTYP
TEXHOJIOTUYECKUX  KUJKOCTEH, XHMHUYECKUX PEAarecHTOB M  MarepuaioB IS
CTPOUTENBCTBA CKBXXUH; THIPOJMHAMUYECKUE U TEMJIOMAcCOOOMEHHBIE MPOIECCHl MPHU
OypeHUU CKBaXWH C IIENbI0 Pa3pabOTKHM TEXHOJOTHMM W TEXHUYECKHX CPEACTB II0
YIYUYIIEHUIO KOJUIEKTOPCKUX CBOMCTB MPU3a00MHON 30HBI IJIacTa, MHTEHCU(UKAIUU
MpUTOKa TIacTOBOro GIouaa, MPEAyNpekIeHUs 3arps3HEHUs Help, OOecredeHHUs
OXPaHbl OKPYKAIOLIEH CPEIbl.

1. O0mue MoJI0KeHUA

Ponb 1 3HaueHne OypoBBIX pabOT B OTpaciigX HApOJHOTO Xo3siicTBa. CocTosiHue U
MEPCIEKTUBBl Pa3BUTUS OypeHUS B YCJIOBHUSX PBHIHOYHOW IKOHOMHKH M TEPCHEKTUBBI
Pa3BUTHUS TOILTMBHO-PHEPreTUYECKOTO KOMILJIEKCA.

Bxrnan oreuecTBEHHBIX MHXKEHEPOB M YUYEHBIX B Pa3BUTHUE TEXHOJIOTMU M TEXHUKH
OypeHUs BepTUKAIbHBIX, HAKJIOHHBIX U TOPU30HTATBHBIX CKBAYKHH.

2. DU3NKO-MeXaHNYeCKHEe CBOMCTBA U HANMPSI’KEHHOE
COCTOSIHHE TOPHBIX MOPO/I

2.1. HanpspkeHHOE COCTOSIHUE OCAaJOYHBIX MOpPOA B YCIOBHUSIX €CTECTBEHHOTO
3ajieranvsi B Henpax 3emiu. lloHsTMA O TpaaMeHTax MAaBJICHUW THAPOpa3phIBa,
MJIaCTOBOrO W mopoBoro. ['mapopaspeiB mopos. [loHsTre 00 aHOMaJIbHBIX TMIACTOBBIX
JABJICHUSX. XapaKTep M3MEHCHHS MEXaHUYCCKMX CBOMCTB TOPHBIX MOPOJ C TUIYOHMHOM.
HopmanbsHOE 1 aHOMaIbHOE YIIIOTHEHUE OCAaJOYHBIX MOPO/I.

2.2. MexaHnueckrue CBOWMCTBa TOpHbIX MNOpoAd. lloBeneHue ropHBIX TOPOJ TPHU
MPOCTHIX BUJIAX HAMPSHKEHHOTO COCTOSIHUS. YTIPYTHE M MPOYHOCTHBIE XAPAKTEPUCTUKHU
MOpoA TpPH MNPOCTBIX BHUJAX HAMPSHKEHHOTO COCTOSIHMS. OTHOCUTENIbHAs MPOYHOCTh
MOPO/JI TIPH pa3HbIX BUJIAaX AchopMalinid.

2.3. MexaHu3M pa3pyli€HHs] TOPHBIX MOPOJ TPU BIABJIMBAHWUU HWHICHTOPOB.
Oco0eHHOCTH MeXaHW3Ma pa3pyIICHUs IPU TUHAMUYECKOM BJIaBJIMBAHUM. Y CTAJIOCTHOE
pazpylieHue nopoz.

2.4. AoOpasuBHOCTH TOpHBIX mopoAd. Ilokaszaremn wuszHOca MeTamoB. CXeMbl
M3YYCHHS] M3HAIIMBAHUS METAUIOB MPHU B3aUMOJECUCTBUM C TOPHBIMU MOPOJAMH.
[TokazaTenu aOpa3MBHOCTH U CIIOCOOBI UX OTPEICICHHUS.
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3. Iloponopa3pymialominii HHCTPYMEHT AJis1 0ypeHHs CKBAaKUH

3.1. OcHOBHbIE NPUHIIUIBI MEXaHUYECKOr0 pa3pyllieHUus MOopoa MNpu OypeHuu
ckBaxkuH. Krnaccudukanus nopoaopa3pymamixX HHCTPYMEHTOB MO Ha3HAYEHUIO U 10
XapakTepy Bo3eHCTBUs Ha MOPory. OCHOBHBIE TUIBI OYPOBBIX JIOJIOT.

3.2. KepHonpuemHble ycTpodcTBa U OypuiibHble TOJOBKU. (OcobeHHOCTH
KOHCTpYKIMI. DakTophl, BIUAIONINE HA TIOJTHOTY OTOOpa M BEIHOCA KEPHA.

4. Pexxum OypeHus ri1y0OKHX CKBAKUH

4.1. OcHoBHbIE (HAKTOPBI, BIHSIONIME HA TEXHOJIOTHMUYECKHE TOKa3aTelu pPabOThI
JOJIOT.

4.2. ®akTOophbl, BIHSIONIME HA U3HOC BOOPYKEHUS U OIOP J0JIOTA.

4.3. Pacuer Bpamaromero MOMEHTa M MOIIHOCTH, HEOOXOJUMBIX IJIsi pabOThI
70JI0Ta Ha 3a00e. XapakTep U NPUYMHBI U3MEHEHUS BpAIatoIero MOMEHTa BO BPEMEHH.
[lonsiTue O JUHAMUYHOCTH PabOTHl IIAPOIIEYHOTO JIOJIOTa M JIMHAMHUYECKOU
COCTaBJISIFOLIEN OCEBOU HArpy3KH.

4.4, Ontumuzanus pexumoB Oypenus. Kpurepun 3¢pGEKTUBHOCTH pexUMa.
Texnonoruss  OTpaOOTKM  JOJOT C  KCHOJIB30BAHMEM  PA3JIMYHBIX  KPUTEPHUEB
3 PEKTUBHOCTH.

5. OcHOBHbBIE IOHATHS U3 T'MJAPOMEXaHUKHU MPOMBIBOYHBIX )KHIIKOCTEEVI

5.1. Peonornueckne monenu. IlpuHIunel pacdyera THAPABIMYECKUX MOTEPh NPH
YCTAHOBUMBIIEMCSI JIAMUHAPHOM U TYpPOYJICHTHOM TEUYEHUU BS3KUX U BS3KO-TUIACTUYHBIX
JKUIKOCTEMH.

5.2. HeycraHoBuBIIHECS  TEUCHMUS. NuepuronHas COCTaBJIAIOIIAs
TUAPOAMHAMUYECKOTO JaBieHus. [IpuHIMIBI pacuera TMAPOJAMHAMHYECKUX AABICHUN
Ipu CIyCKE M TOAbEME KOJOHHBI TpyO, TpPU BOCCTAHOBICHWUU IHUPKYJISIUU
BSI3KOIIACTUYHOM Y TUKCOTPOITHOW IMPOMBIBOYHBIX KHIKOCTEM.

5.3. IlpuHIMIBI pacyeTa OpeAeabHO JOMYCTUMONW CKOPOCTH BOCXOSIIIETO MOTOKA B
CKBAXHMHE IPU YCTAHOBMBIIEMCS TEUEHUU WU NIPELAECIBHOIO PEXMUMA CIIyCKa KOJIOHHBI
TpyO IpH HEYCTAHOBUBIIIEMCS TCUCHUHU.

5.4. PaBHOBecHe TBEpIBIX YacTUI] B KUAKOCTH. CKOPOCTh BUTAaHHUS U CKOPOCTH
BbIHOCA 4YacTull TOTOKOM. IlpuHIMOBI pacuera OOBEMHOM CKOPOCTH TEYEHUS,
HEO0OXOIMMOM JIJIsl BHIHOCA YaCTHIl U3 BEPTUKAIBHOU M TOPU3OHTAILHONU CKBaYKUHBI.

5.5. BosiHOBBIE TpolLECCHl M MX PAIlMOHAIBHOE HMCIOJb30BaHUE MpU OypeHUH U
3aKaHYMBAHUU CKBAXKHWH.
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6. TexHonorus pa3ju4HbIX CIIOCO0O0B BPaIIaTeJIbHOTO OypeHust

6.1. Cnenuduka B3aMOCBSI3U MapaMETPOB PEKUMaA POTOPHOTO OypeHHUs.

6.2. OcoOeHHOCTHM TeXHOJOTuu TypOuHHOTO Oypenus. Knaccuduxanus
COBpPEMEHHBIX TypO0OypoB. [IpHurHBI OTIMYMS BBIXOJHON XapaKTEpPUCTHKU TypOoOypa
OT paboueld XapakTEPUCTUKU ero TypOuHbl. [IpuHIUIBI pacyeTa W MOCTPOEHUS
KOMIUJIEKCHOM XapaKTEpPUCTHUKUA COBMECTHOM pabOThl CHUCTEMBI «TypOOOyp-10710TO-
MOpOJa» MPHU NOCTOSHHON OOBEMHOM CKOPOCTU TEYEHUS IPOMBIBOYHOM KUIKOCTH.

6.3. OcCOOEHHOCTH TEXHOJOTHH OypeHHs C TOMOIIBIO BHHTOBBIX 3a00MHBIX
asurareneit B3Jl. Paboume xapaxtepuctuku B3J[. KommnekcHas xapakTepucTuka
COBMECTHOI paboThl cuctembl «B3/[-1010T0-M0OpoAa 3a605» pU MOCTOSHHON 00BEMHOMN
CKOPOCTH TEYCHHS MPOMBIBOYHOM KUIKOCTH. OCOOEHHOCTH COBMECTHOM padoThl B3/l u
TUJAPOMOHUTOPHOTO JI0JIOTA.

6.4. OcOOEHHOCTH TEXHOJIOTHH OypEeHUsl C IOMOILBIO 3IEKTPOOYpOB.

7.Paboyune :KUAKOCTH 1Jisl OypeHHUsl M 3aKAHYMBAHUA CKBAKHH

7.1. Haznauenue u ¢ynkuun xugakocteit. Kinaccudukarms.

7.2. I'muHUCTBIE CYCIIEH3UU: COCTaB, 0COOCHHOCTH CTPOCHHUS U CBOMCTB BayKHEUIITUX
[JIMHUCTBIX MUHEPAJIOB, BIHMSHUE MUHEPAJIOTHYECKOTO COCTaBa W BUJA IMOTJIOMICHHBIX
KaTHOHOB Ha THUIPATAIUIO, JHUCHEPTUPOBAHME TJMH W CBOWCTBA CYCIICH3UM.
PerynupoBanue CBOWCTB TIJIMHUCTBIX  CYCIEH3WW: NPUHLMIBI  PETYJIUPOBAHUS;
KJ1accu(UKaIys XUMUYECKUX PEareHTOB MEXaHU3MbI ICHCTBUSI peareHTOB Ha TIIMHUCTHIC
cycnen3uu. [IoHSATHS O TEPMOCOJIEYCTOMYMBOCTH pPEAreHTOB W OOpabOTaHHBIX UMU
CYCHEH3UM U MPUHLHUIIAX OLUEHKU TEPMOCOJICYCTONYMUBOCTH.

7.3. IIpoMBIBOYHBIE KMJIKOCTH Ha MOJUMEPHOU U OnonoaumepHoi ocHoBe. CocTas
CBOWCTBA, CIIOCOOBI MTOBBIICHUSA dbepMeHTaTUBHOMN YCTOWYHUBOCTH,
TEPMOPYCTOMYMBOCTH, PETYJIUPOBAHUE CBOMCTB. JJOCTOMHCTBA U HEJOCTATKH.

7.4. Tenb — TtexHonorusi paboOUMX >KUAKOCTEH. [IpOMBIBOYHBIE KHUIKOCTH C
KOHJICHCUPOBaHHOW TBepnoi (azoii. [IpuHUIUNBI TIONy4YeHHUS JUCHEPCHOW  (pa3bl.
Crnioco0b1 pEeryJIupOBaHMsl, CTENIEHH  JUCHEPCHOCTH U CTPYKTYpOOOpa3oBaHUSI.
[lpuniunel  perynupoBanus cBOMcTB. JloctomHcTBa UM Hemoctarku.  OO6macthb
MIPUMEHEHMUSL.

7.5. Topdo-, canporneneBo- U acOeCTCOAEPKAIINE KUIKOCTH.

7.6. AspupoBaHHbBIE TTPOMBIBOUYHBIC KUJIKOCTH W MeHbl. CrocoObl a’pupoBaHUs U
CTaOMIM3allMU  a’PUPOBAHHBIX  CHUCTEM. [IpUHIMIIBI ~ pEeryJIuMpOBaHUS  CBOMCTB.
JIOCTOMHCTBA, HEIOCTATKH, 00JIACTH MPUMEHEHUS.

7.7. Paboune >XUJIKOCTH Ha YIJICBOJOPOJAHOM OCHOBE, MPAKTHUUYECKHU O€3BOIHBIE.
CocraB, cBoiicTBa, TpeOOBaHMS K MaTepuagaM il MNPUTOTOBJICHUS. [IpuHITUTIBI
pEryJIupOBaHMs CBOMCTB. JIOCTOMHCTBA, HETOCTATKU, 00JIACTH IPUMEHEHHUS.

7.8. OG6pareHHbIC AMYJILCUOHHBIE MIPOMBIBOYHBIE JKUIKOCTH Ha
yrieBoopoaAHONM ocHOBE. CoCTaB, CBOMCTBA, CIIOCOOBI CTAOMIIM3AlUA U PETYITUPOBAHHUS
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CBOMCTB 3Mynbcuil. [IpUHIMMOBI OLEHKH CTAaOUIBHOCTU SMyJbcuil. JloCTOMHCTBA H
HEI0CTaTKH, 00JIaCTU IPUMEHEHUS.

7.9. CpneuuanbpHbple TEXHOJOTMYECKHE JKHIKOCTH JUIsl OCBOEHHS, IIPOBEICHMS
nep(opanroHHbIX padoT, THAPOPA3PHIBA IIACTOB, MIYIIEHNUS CKBa)KHH.

7.10. IlpuroroBineHue, OYUCTKA, YTSDKEICHHE W PETYIMPOBAHHUE COACPIKAHUS
TBepAOM (a3pl MNPOMBIBOYHBIX KHIAKOCTeH. CocTaB UUPKYJISALUOHHONW CHCTEMBI,
Ha3HAYEHNE OCHOBHBIX Y3JIOB €€, XapaKTEPUCTHKA MEXaHU3MOB OYUCTHON CUCTEMBI.

7.11. Jlerazanusi mpOMBIBOYHBIX XUAKOCTEH. CrIOCOOBI MEXaHUUECKOM, BaKyyMHOM
U GU3UKO-XMMHUYECKOH Jlera3anuu 1 ux 3 PeKTUBHOCTD; 00JaCTH PUMEHEHHS.

7.12. TlpuHumnsl BbIOOpa cOCTaBa W HOPMHPOBAHHUS OCHOBHBIX CBOMCTB
MPOMBIBOYHBIX JKHJIKOCTEH nnsi OypeHHss B KOHKPETHBIX T'OPHO-TE€OJOTHYECKHX
YCHOBUSX.

8.0cJ10:)kHeHus TPpU OypeHUH CKBAKUH. 30HbI PUCKA

8.1. Knaccuduxanus ocnoxxuenuii. CoBMeEeHHbIN rpa@uK N3MEHEHUS TPaTueHTOB
MJIACTOBBIX JABJICHUN M TPAJUEHTOB JAaBJICHUI TOTJIONIEHUS C TIIyOWHOW W €ro poJb.
[Tonsituss 00 OTHOCHUTEIBLHOM SKBUBAJCHTHOM IIJIOTHOCTH OYpOBBIX TMPOMBIBOYHBIX
KUJIKOCTEH M 30HaX C HECOBMECTUMBIMU YCIIOBUSMHU OypEHHUS.

8.2. ITlormnoieHus MPOMBIBOYHON >KUIKOCTH: MPU3HAKU OCJIOXKHEHUS; OCHOBHBIE
MIPUYHHBI €T0; BO3MOXHBIE CITOCOOBI MpeaynpexacHus. [[puHImImbl uccieaoBaHus 30H
MOTJIOMICHUST W 3aJa4yd  Takoro wucciaenoBaHus. DakTopbl, CIOCOOCTBYIOIIHE
TUAPOPa3phIBY mopos. [IpuHIUIEl pacdera 0€30MacHOTO B OTHOIICHWH pa3pbiBa MOPOT
pekruMa BOCCTAHOBJICHHUS LHUPKYJISAIUH, PEKAMa CITyCKa KOJOHHBI TPyO. CrocoOsl
JUKBUIAIMH TIOTJIONICHUH MPOMBIBOYHON >KHIKOCTH, WX TOCTOMHCTBA M HEIOCTATKH,
obnactu npuMmeHeHus. [IpoBepka kauecTBa U3OJISIIIUKN 30HBI TTOTIIOIICHHMS.

8.3. I'azonedrenpospienns. OCHOBHbIE MPUYUHBI U MPHU3HAKH ITUX OCIOKHEHUH.
Ortamnbl pa3Butusi nposiBiieHus. CrnocoObl KOHTPOJS COCTOSIHUSI CKBOKHUH B IIpOLiecce
Oypenusi. CrocoObl TpeaymnpexaeHus: mposiBiaeHuil. [IpuHIunel pacuera pexumMa
MIPOMBIBKH CKBaKUHBI U PEKHMa CITYCKO-TIOBEMHBIX OIepaluii nmpu OypeHUH B 30HAX
BO3MOJKHBIX TPOSIBJICHHM, MO3BOJISIONIETO MPEAYNPEAUTh 3HAYUTENbHBIE KOJICOaHHUs
TUAPOAMHAMUYECKUX NaBieHuid. TexHnonornueckue TpeOoBaHUs K TPOTUBOBBIOPOCOBOMY
obopynoBanuto.  [lpuHnmMnuanbHas  cXeMa  OCHAIIEHHUS  YCThSl  CKBaKUHBI
MIPOTHBOBBIOPOCOBEIM 000PYIOBaHUEM.

8.4. Hapymenue yCTOWYMBOCTH CTEHOK CKBQ)XKMHBI: BBITYYHMBAHUC ITOPO/T;
oOBaJIMBaHWEC W OCHIMAHWE, PACTBOPEHUE M Pa3MbIB; PACTCIICHUE MEP3JIbIX TOPO/I.
[Ipu3Haku W TPUYMHBI HAPYIMIEHUS YCTOWYMBOCTH. I[IpUHIIUIIBI KOHTPOJS CKOPOCTH
CY)KCHHsI CTBOJIa M CKOPOCTH KaBEPHOOOpa3oBaHUSA. MEpONPHUATHS IO TOBBIIICHUIO
YCTOWYHUBOCTH CTEHOK CKBOXHHBI W TIPEIOTBPAIICHHIO OTPHUIIATEITHLHBIX
MOCJICICTBUA  MPOSIBIECHUSI HEYCTOMYNBOCTH.

8.5. IlpuxBaThl W 3aTSKKA KOJOHHBI TpyO, xkenoOooOpazoBanus. I[IpuyuHbI
BO3HMKHOBEHUS W MPU3HAKU OCJIOKHEHUH 3TON rpynmbl. DakTOphl, BIUSIONINE HA CUJIBI
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B3aMMOJICHCTBHS KOJIOHHBI TPYO CO CTEHKaMU CKBa)KUHBI, U XapaKTep ACHCTBHS 3TUX
¢dakTopoB. CriocoObl onpeseieHus: Mecta mpuxsara. Mepbl TpoQUIAKTUKN OCTIOKHEHUN
nanHo  rpymmbl.  CriocoObl  nukBUAanuu — npuxBatoB. CrnocoObl  ycTpaHEHUs
XKeJI00000pa3HBIX BEIPAOOTOK B CTBOJIE CKBAYKUHBI.

9. BypuibHasi KOJIOHHA

9.1. Haznayuenne @  cocTaB  KOMIOHOBKH  OYpHJIBHOM  KOJIOHHBI
KOHCTpYKTUBHBIE ~ OCOOEHHOCTH  3JEMEHTOB €€. XapaKTepUCTUKH  pe3bOOBBIX
coenuHeHnil. CraHmapTel Ha TpyObl M coenMHEHHs. JIOCTOMHCTBA W HEIOCTaTKU
KOHCTPYKIIMH  OypuibHOM  KojoHHBL. OOmact  mpuMmeHeHHs.  [IpodyHOCTHBIC
XapaKTEPUCTUKU TPYO U COEUHEHUM.

9.2. VYcnoBus paboThl OypuIBHON KOJIOHHBI B BEPTHUKAIBHBIX W HMCKPUBIICHHBIX
CKBAKMHAX. Y CTOMYMBOCTH KOJIOHHBI TPYO MOJ JEHCTBHUEM OCEBBIX M IIEHTPOOEKHBIX
CHWJI, BPALAIOIIEro MOMEHTa. DaKTOpBhI, BIMSIONIME HA PACIPEACICHUE HAIPSLDKEHUM 110
JUIMHE KOJIOHHBI.

9.3. Konebanus, BO3HUKawIIMe B OypWJIbHOM KOJOHHE. Buasl konebaHuil u
OPUYMHBl  BO3HMKHOBEHHs. Pe3oHaHc kosiebanuil. OTpuLaTenbHBIE MMOCIEICTBUS
KoneOanuil. BinsHue kosebaHuii Ha paboOTy OypMIBHONM KOJIOHHBI M IHAPOIIEYHBIX
10510T. CriocoObI MpeA0TBpaIEHUsI pe30HaHCa KOJIeOaHUA.

9.4. ITpuHIMIBI BBIOOPAa KOMIIOHOBKH OYPWJIBHOW KOJIOHHBI IPU Pa3HbIX COCO0axX
Oypenusi. Crnenuduka BbIOOpa KOMIIOHOBKM HW)KHETO y4yacTKa IJisi MPEeAOTBpalICHUS
CaMOMPOU3BOJBHOTO UCKPUBIICHUS.

9.5. Pacuer OypuiabHON KOJOHHBI Ha TPOUYHOCTh. OOOCHOBaHKE BHIOOPA PaCUETHBIX
Harpy30Kk U Ko3()@UIIMEHTOB 3amaca MPOYHOCTU. DIMIOPbl PACTIPEAEICHHs HANPSKEHUN
IO JJIMHE KOJIOHHBI ITPH pa3HbIX criocobax Oypenus. [[puHiumnsl pacuera Ha MPOYHOCTH B
BEPTHUKAJIbHBIX U UCKPUBIICHHBIX CKBaKMHAX. YYET U3HOCA U BIMSHUS TeMIEpaTypbl Ha
MPOYHOCTHBIEC XapaKTepUCTUKU. PacueT yinHeHus: OypuiibHOM KOJIOHHBI MO/ IEHCTBUEM
Harpy3oK 1 TeMIIepaTyphbl.

10. BypeHne HAKJIOHHO-HANIPABJIEHHBIX H TOPU30HTAJILHBIX CKBAKUH

10.1. Ienu OypeHus: HAaKIIOHHO-HAMPABIEHHBIX CKBAXHUH.

10.2. CnocoObl NPUHYAUTEIBHOIO HWCKPUBIEHUS CKBOXKHH MPH BpallaTEIbHOM
Oypenuu. CnocoObl OPUEHTHUPOBAHUS OTKJIOHUTENS B 33JaHHOM HalpaBJICHHH.
[IpuHIUIBI pacyeTa yriia yCTAaHOBKU OTKJIOHUTENS; (DaKTOPBI, BIUSIOIINE HA TIOBEJACHHE
OTKJIOHUTENSL B mpouecce OypeHus. KOHTposb 3a HampaBleHHEM CTBOJIA CKBAKHUHBI B
nepuoJi paboThl ¢ OTKJIOHHUTENEM MPU OYpPEHUH C TUAPABINYECKUMH U 3JIEKTPUUECKUMU
3a00MHBIMH IBUTATEIISIMU.

10.3. Tlpunnumbel BbIOOpa THHA W pacuera Mpodwmist CKBaXWHBIL DakTopsl,
ONpENENSAIOIMUE  JONYCTUMYIH HWHTEHCUBHOCTh  MPHUHYAUTEIBHOIO  WCKPUBIIECHUS
CKBaKMHBL. [IpuHLIMIIBI BBIOOpA M pacueTa KOMIIOHOBKM HMKHETO y4dacTKa OypHIIbHOM
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KOJIOHHBI ISl OypEeHHsI HHTEPBAJIOB HA0Opa, CTAOMIN3AINK U CHIKCHUS 3€HUTHOTO YTJIa.
11. IlepBUYHOE BCKPbITHE MPOAYKTUBHBLIX TOPU30HTOB

11.1. Bo3neiicTBre NMPOMBIBOYHOM XUAKOCTH HAa  KOJUIEKTOPCKHE  CBOMCTBA M
YIEIbHYIO MPOJYKTUBHOCTh HE(TEra3oBbIX 3aleKed M XapakTep HUX HW3MEHEHUS.
CriocoObl OLIEHKM CTENEHU 3arpsi3HSOLIErO BO3JACHCTBHUS MPOMBIBOYHOM JKMJIKOCTH Ha
IIPOAYKTUBHBIN IIJIACT.

11.2. MeTtoapl nepBUYHOIO BCKPBITHS MPOAYKTHUBHBIX ILIACTOB; UX JOCTOMHCTBA U
HeJoCTaTKu, oOnactu mnpuMeHeHus. [IpuHmMmIBl BbIOOpa MeTOAa BXOXKACHHUS B
NPOAYKTUBHBIE 3alie)KM C pa3HbIMH Kod(duimentamu aHomanbHOCTU. [loHsATHA O
TUAPOJIMHAMUYECKOM HECOBEPIICHCTBE CKBAYKHH I10 CTEIIEHU U XAPAKTEPY BCKPBITHUSL.

12. Onpo6oBaHMe NepCHEeKTUBHBLIX TOPU30HTOB

12.1. 3amauyn W CyIIHOCTH ONPOOOBaHHUS TOPU30HTA B IMpollecce OypeHHs.
[IpuHnunuanbHas cxemMa ONpoOOBaHUS TOPU30HTA C  IMOMOIIBIO MHOTOIIMKIOBOTO
MJIACTOUCIIBITATEIS.

12.2. Texnonorust ornpoOoOBaHUS TOpU30HTAa B Tmporecce OypeHus. OCHOBHbIC
(bakTophl, BIUAIONIME Ha 3PPEKTUBHOCTD Mpoiiecca. 3a1auu U 00beM MOATOTOBUTEIbHBIX
pabor kK ompoOoBaHuto. IIpuHIMIBI BBIOOpAa BEJIMYMHBI JEMPECCUH, YHCIA H
MPOJOJIKUTETLHOCTH, OTKPBITBIX M 3aKPBITBIX MEPHOJIOB ONMPOOOBaHUSA, COCTaBa U
KOMIIOHOBKH KOJIOHHBI TPYO; 3a7a4 KaXKJI0TO Mepruoja onpoOOBaHMUs.

12.3. IIpuHUHMITBI KAYECTBEHHON MHTEPIIPETALIMU PE3YJIbTaTOB ONPOOOBAHUS.

13. IIpoexkTHpOBaHME KOHCTPYKI U CKBAKUHbI

13.1. OcHOBHBIE (PaKTOPHI, BIUSIONINE HA BHIOOP KOHCTPYKIMHA CKBAXKHH PA3HOTO
Ha3HAYECHUS.

13.2. 3apgaum npoekTupoBaHusA. lIpUHUMNBI TPOEKTUPOBAHUS KOHCTPYKIUU H
BBIOOpA ONTHUMAJIBHOTO BapUaHTA.

14. KpensieHue CKBaKMH

14.1. KoHCTpyKTHMBHBIE OCOOEHHOCTH COBPEMEHHBIX OOCagHbIX Tpy0 U WuX
coeluHeHU. J[OCTOMHCTBA M HEIOCTaTKM OOCagHBIX TPyO0 M COEIMHEHHUH pPa3HBIX
Moaudukanuii. O01acTH NPUMEHEHHUS.

14.2. IIpo4yHOCTHBIE XapaKTEPUCTUKU OOCATHBIX TPYO M UX COCAUHEHUU. Y CIIOBUS,
JUISL KOTOPBIX PACCUUTHIBAIOT MPOYHOCTHBIE XapaKTEPUCTHKU. BinsHHE IBYXOCHOTO
HAIPSDKEHHOTO COCTOSIHUSI Ha MPOYHOCTHBIE XapaKTepUCTUKU TPYyO W COEAMHEHUH.
Brusane cioco6a Harpy»eHus Ha HECYIIYI0 CIIOCOOHOCTH TPYO.

14.3. VYcnoBusi paboThl KOHAYKTOPOB, MPOMEXYTOUHBIX M HKCILTyaTal[MOHHBIX
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o0cagHBIX KOJOHH B CKBOXKHWHAX pPA3HOTO HA3HAYEHUS B HHTEPBAIAX C Pa3HBIMH
TepMOOAPUYECKUMHU YCIOBUSIMHU.

14.4. IlpuHuumnel pacyeTa paBHONPOUYHBIX OOCAAHBIX KOJIOHH. (OCHOBHBIC
JNOMYIIECHUS, TOJOKEHHBIE B OCHOBY METOINUKH pacyera. J[OCTOMHCTBA M HEIOCTAaTKU
MeToIUKH pacuera. CriocoObl yuera CTeNneHu U3Hoca TpyO, MHTEHCUBHOCTH UCKPUBIICHHUS
CKBa)KUHBI, XapaKkTepa U yCJIOBUN HATrPyKEHUSI B HEYCTOWYHMBBIX MOPOAAX NPHU PacCUETE
o0caHbIX KOJOHH. [IoHsITHE O COCTaBHOM Kpemu, €€ TOCTOMHCTBAX U HEJJOCTATKaX.

14.5. IlpuHIMOBl pacyeTa MPEAEIbHONO U pabOYero pexMMoB CITycKa 00CaJIHBIX
KOJIOHH, CHa0EHHBIX OOpPaTHBIMHU KJIallaHAMH.

15. Pa3o0uienue njiacTroB

15.1. Ha3HaueHue TaMIOHaXXHBIX MaTepuanoB U TpeOoBaHus K HUM. [loHATHsA O
0a30BbIX TAMIIOHAXXHBIX LleMeHTaX. Kiaccudukanus TaMIOHa)KHBIX IEMEHTOB U 00J1aCTH
INPUMEHEHHUS KaKJ0ro 6a30BOro 1IeMEHTA.

15.2. X¥MMHKO—MHHEpAJIOTHYECKUl COCTaB LEMEHTOB. lIponeccel ruaparanuu H
TBEPIACHUS.

15.3. OcHOBHBIE CBOMCTBA IIEMEHTA, TAMIIOHAKHOTO pacTBopa U KamHs. CriocoOsbl
WU3MEPEHHsI CBOWMCTB. BiMsHue temneparypsl M JaBJICHUS Ha CBOMCTBA TaMIIOHAKHOIO
pactBopa M KaMHA. lIoHATHME O KOppO3MM LIEMEHTHOIO KaMHS, €€ IpPUYMHAX U
Pa3HOBHUJIHOCTSX KOppo3uH. [IpuHUUIIBI peryaupoBaHHs CBOWCTB TaMIIOHAXHOTO
pacTBOpa U KaMHSI.

15.4. Tlpunuunel BbIOOpAa COCTaBa TaMIIOHAXKHOTO Marepuaia M TaMIIOHAKHOTO
pacTBOpa 151 KOHKPETHBIX TOPHO-T€0JIOTMYECKUX YCIOBHUM LIEMEHTUPOBAHUS CKBAKUHBI.

15.5. CnocoObl MEpBHYHOTO M PEMOHTHOIO IEMEHTHUPOBAHUS: CYUIHOCT,
JOCTOMHCTBA, HEJOCTATKHU, 00JIaCTH MPUMEHEHHS.

15.6. OcHoBHbIE (HaKTOPBI, BIUAIONIME HA TOJHOTY 3aMEIICHUS MPOMBIBOYHOU
’KHUJIKOCTH TaMIIOHAXXHBIM PacCTBOPOM M Ha KaU€CTBO Pa300ILEHUs MJIaCTOB.

15.7. OcHOBHBIE OCIIOKHEHHUS TPH I[EMEHTUPOBAHUHM, HUX MPUYUHBI; CIOCOOBI
MPENYIIPEKICHUS OCITOKHECHUN.

15.8. IlpuHuMnBl pacyeTa LEMEHTUPOBAHHUS CKBAKWHBI B 3aJaHHBIX T'OPHO-
reojoruyeckux  yciaosusx. IloHatue o npenenbHoM H pabodyeM  peXHUMAax
LHEMEHTHUPOBaHUs. BpIOOp 1EMEHTHPOBOYHONW TEXHMKHM M CXEMbl OOBS3KM €€ Jid
peanu3aluy pacueTHOro paboyero pekuMa eMEHTUPOBAHUS.

15.9. CrnocoObl TpoBepkM KauecTBa ILieMeHTHpoBaHus. CyIIHOCTh U 00JacTH
MPUMEHEHUS KaXKI0ro crocooa.

16. 3akar0uuTe/bHbIC PA00THI IPHU OYPEeHUH CKBAKHH
16.1. CmocoObl 00BsI3kM OOCagHBIX KOJOHH Ha YCTh€ H TPOBEPKH HX

repMETUYHOCTH. [IpUHIMMIBI pacdyeTa MaBIICHUS OINPECCOBKU KOJIOHH W TIIyOWHBI
CHUKEHUSI YPOBHS JKUJKOCTH [IJISi TMPOBEPKUA TEePMETUIHOCTH. [IpWumHBI U CHOCOOBI
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pacdeTa yCuius HaTsSHKSHHST 00CaHBIX KOJIOHH MPHU OOBSI3KE.

16.2. CnocoObl BTOPUYHOTO BCKPBITUS MPOIYKTUBHBIX TOPU30HTOB. OCHOBHBIE
(bakTopsl, BaUsomye Ha 3QPEKTUBHOCTh BTOPUYHOTO BCKPBITHS. XapaKTep U CTENEHb
BIUSIHUA crocoba mepdopanuyd Ha COCTOSHUE IEMEHTHOTO KaMHSI U TepPMETHYHOCTH
KpEenu CKBa)KUHBI.

16.3. CriocoObI BbI30Ba MPUTOKA MJIACTOBOTO (DIIFOU]IA MTOCIIE BTOPUYHOTO BCKPBITHSIL.
O} peKkTUBHOCTh KaXI0ro crnocoda, JOCTOMHCTBA U HEIOCTAaTKU, 00JIaCTU MPUMEHEHHUS.
OO6opynoBaHne YCThS CKBOKHHBI [JIs1 Tiepdopallid ¥ BbI30Ba MPUTOKA. 3aaadu
WCTIBITAHUS CKBAKUHBI, 3aKOHUEHHON OypeHUEM.

17. JII/IKBI/II[aHI/IH H KOHCEpBaNuia CKBA’KUH HA3HAYCHHUE, 3aJaY1 " CIOCOOBI

Ha3Ha‘ICHI/IC, 3aJa4u u CIIOCOOBI JIMKBU AU U KOHCCPBAlIUN CKBAKWH.
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