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1. Hesan u 3aqa49u AUCHHILINHBI

IlpenmeroM wH3ydeHHs MaHHOW JUCLMUILIMHBI SIBISIETCS TEXHOJNOIMYECKHI OypoBoit
MHCTPYMEHT, TEXHOJIOTHSI OYPEHHs CKBKHH M BBIIOJHEHHS BCIIOMOTATETBHBIX OIEPaIiHii npu
COOPY/KECHHH CKBAXHH, KPEIICHHE CKBKWH, & TAK)KE IPHYUHBI, BBI3BIBAIOIIME aBAPUH, MEPHI
IPEAYNPEXKACHUS U IMKBUIALMN PAa3InYHOTO PoJia OCIOKHEHUH U aBapuii, 6ypoBble YCTaHOBKH
U YCTPOMCTBO MX OCHOBHBIX Y3JIOB.

3aaun U3ydeHHS AUCLIUILIAHEL;

® H3YYUTh COBPEMEHHBIC METO/IBI OLICHKH (PU3MKO-MEXAHMYECKHX XAPAKTEPUCTUK TOPHBIX
IIOPOJI, BITMSIIOIIMX Ha IIporiecc OypeHUs CKBaXKHH;

® HAYYMTCS ITIPOM3BOIMTH HEOOXOIMMBIE pacdeThl W O0OOCHOBAaHHE IO BEIOOpPY H
SKCIUTyaTalui OypoBoro 00OpyHOBaHMs M TEXHONOIHYECKOrO WHCTPYMEHTA U Pa3iIMYHbIX
YCIIOBUH;

® YCBOMTb METOABI OLUCHKH 3()DEKTUBHOCTH GypeHHS CKBXHMH IPH Pa3IMYHBIX CIIOCOGAX
OypeHust, IprueMbl OTOPAKOBKHM H 3aMEHbI H3HOMIEHHOTO 060PYI0BAHHS H IOPOAOpa3pyMAOIIHX
UHCTPYMEHTOB.

2. MecTo AMCUHMILIHHBI B CTPYKTYpe 0011e00pa3oBaTeIbHOM MPOrpaMMsI

JlucumIuIMHa OTHOCHTCS K BADHATHBHOM (MPO(HUILHOMN) YacTH 110 BBIOODY.

Hist u3ydenus kypca TpebyeTcst 3HaHHWE: MaTeMaTHKH, (DH3HKH, compomara, oOmIei
T'€0JIOTHH, HAYePTATEIbHOM reOMETpHH. '

B cBolo ouepenp, MaHHBIA Kype, MOMHMO CaMOCTOSTENHHOTO 3HAYEHHS, SBISETCS
NPEAMIECTBYIOMEH AUCIMIIMHON It KypcoB: «IIpOEKTHpOBaHHE CKBAXKHHY», «3aKaHUYMBAHHE
CKBaXXUH»; «OCIIOKHEHMS U aBapuH TIpH OypeHnH HE(DTAHBIX U ra30BBIX CKBAXHHY, «MOHTaX
IKCILTyaTanus 0ypoBoro o00pyI0BaHHUs .

3. TpeGoBaHus K YPOBHIO OCBOEHHS COAEPKAHUS THCIUTLITHHBI
BeiryckHEK 10 HampaBieHMIO moarotoBkd  13.02.02  «DnekTposHepreTHKa H
SICKTPOTEXHUKA» ¢  KBaMukaimmed  OakamaBp JOKeH  00JNagaTe  CIEXYIOUAMH
KOMITETCHIIUSIMHU:

CIIOCOOHOCTBIO K KOMMYHMKAIIMH B YCTHOH M IIHCBMEHHOH (DOpMax Ha PYCCKOM H
WHOCTPAHHOM  SI3bIKAX JUIS  PCLICHWs 3aJa4  MEXJIMYHOCTHOIO W MEXKYJIbTYPHOTO
B3aumoerctBus (OK-5);

CIIOCOOHOCTBIO OCYIIECTBIIATh MOMCK, XpaHeHHe, 00paboTKy ¥ aHATH3 WHQOPMAIMH U3
Pa3IMYHBIX HCTOYHHKOB M 0a3 JaHHBIX, INPEACTAaBISATH e¢ B TpebyeMoM (opmare ¢
HCIIOJIB30BaHHEM HH()OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CEeTeBBIX TexHoorHi (OITK-1);

CIIOCOOHOCTBIO Y4acTBOBATh B IUIAHHPOBAHWH, MOJTOTOBKE M BHITOJHEHHH THIIOBBIX
SKCIIEPUMEHTAJIBHBIX UCCIICI0BaHMM 110 3a1aHHo# Metoauke ([1K-1);

CIIOCOOHOCTBIO NPMHUMATh YYaCTHE B MPOCKTHPOBAHHH OGBEKTOB MPO(ECCHOHATBHOMN
ACATEIBHOCTH B COOTBETCTBHH C TEXHHYECKHM 3aJlaHHEM W HOPMATHBHO-TEXHHYECKOH
JOKyMEHTalMeH, COOIII0/1ast pa3IMyHbIe TEXHUUECKHE U 9Koornyeckue tpeGopanus (I1K-3);

CIIOCOOHOCTBIO ~ PACCYMTHIBATH ~ PEKHUMBI  PAabOTBI  O0OBEKTOB  MPO(ECCHOHATBHOMN
nesrenbHocTH (11K-6);

CIIOCOOHOCTBIO COCTABIIATE M OGOPMIIATE THIIOBYIO TEXHHUYECKYIO HoKymeHTammio (ITK-9);

B pesyabTaTe 0CBOCHHSI TUCHHUILIHHBI CTYIEHT 10JIKEH

3HATH:
- XpaHeHue, 00paboTKy M aHaIM3 HHGOPMAIIMH U3 Pa3IHYHBIX HCTOUHMKOB M 0643 JAHHBIX,

- BBIIIOJTHEHHE THITOBBIX 9KCIIEPUMEHTATBHBIX UCCIIEIOBAHMIM 10 3a1aHHON METOIHUKE;

- IPOCKTHPOBAHUE OOBEKTOB IIPO(YECCHOHATHHOM AESATEIHHOCTH B COOTBETCTBUH C TEXHUYECKUM
3alaHUEM ¥ HOPMATHBHO-TEXHHUYECKOM JOKyMEHTaIMeH, coboaas pa3inynble TEXHUIECKHE U
skosorudeckue TpeboBanus (OK-5;0I1K-1;ITK-3);



YMeTh:
- OCYIIECTBIISITH IIOMCK, XpaHeHHe, 00paboTKy M aHaimu3  HHOOPMALMH H3 Ppa3IHIHBIX
HCTOYHMKOB M 0a3 NaHHBIX, IIPEICTaBIATH €e B TpeOyeMoM (opmare ¢ HCIOIb30BaHHEM
MH(POPMAIHOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA;

- OIIPEETIATE TTapaMeTphbl 000pya0BaHUs 00bEKTOB PO(HECCHOHATBHOM AeATEILHOCTH,

- PaCCYMTBIBATE PEXUMBI PA0OTEI 00BEKTOB TPOPECCHOHATBHOM IEATEILHOCTH;

MCIOJIB30BAaTh TEXHUYECKHE CPEICTBA JUI M3MEPEHHs M KOHTPOJIS OCHOBHBIX TNapaMeTpPOB
TEXHOJIOTHYECKOT0 Ipoliecca;

- COCTABJIATh H 0QOPMIISTH THIIOBYIO TEXHHUYECKYIO JOKYMEHTALHIO;

- COCTaBJICHHIO 3asBOK Ha OOOpYJOBaHWE W 3allaCHbIE YaCTH W IIOJrOTOBKE TEXHHYECKOMH
JokymeHTanuu Ha peMoHT (I1K-1; I[TK-6;I1K-9);

BJIA/IETH:
- CIIOCOOHOCTBIO K CAaMOOPTaHU3aLNH ¥ CaM000OPa30BaHHMIO;

K KOMMYHHKAI[HK B YCTHOH W NMUCBMEHHOH (opMax Ha PyCCKOM M HHOCTPAHHOM S3BIKAX IS
peleHus 3a1a4 MEKIMYHOCTHOTO U MEXKYJIBTYPHOT'O B3aUMOIEHCTBHSI;

- TEXHHYECKHUM 3a/[aHHEM W HOPMAaTHBHO-TEXHUYECKOH NOKYMEHTalMe, coboaas pa3indHbie
TEXHHUYECKUE M oKostornyeckue tpedosanus (OIIK-1;I1K-3; I[TIK-6, ITK-9).

4. O6bemM THCHHILNTHHBI U BHbI y4e0HOM padoThl

Tabamna 1
Bcero Cemectpsl
Buj yuebHoii paborsl 4acoB/3.e liseno
5 qacoB/3.e1. 4 6

(AB (I1B) (AB) (ITb)
AyIHMTOpHBIE 3aHATHS (BCEro) 51/1,41 51/1,41 51/1,41 51/1,41
B Tom umce:
Jlexiun 17/0,47 17/0,47 17/0,47 17/0,47
IIpaktuyeckue 3anarus (I113)
Jlaboparopusie pabots! (JIP) 34/0,94 34/0,94 34/0,94 | 34/0,94
CamocrosiTeibHast paboTa (Bcero) 57/1,58 57/1,58 57/1,58 57/1,58
B Tom uucre:
Kypcosast pabora
Pedepar
Tembr camocTosITETBHBIX paboT 30/0,83 30/0,83 30/0,83 30/0,83
IToaroroBka k 1a00paTOPHBIM 3aHITHSIM 15/0,42 15/0,42 15/0,42 15/0,42
IToaroToBka k 3auety 12/0,33 12/0,33 12/0,33 12/0,33
Bua npome:xxyTouHOM aTTeCcTAHI 3ad. 3ad. 3ad. 3ad.
O6mas Tpy10eMKOCTh qac. 108 108 108 108
MHCIHILTHHBI 3a4. e]I. 3 3 3 3




S. Conepxanue quCHUNIHHBI
5.1. Pazaesibl {UCHHMIIMHBI H BHABI 3aHSITHIL

Tabauma 2
Jlexn. 3aH.9achI Jlabopar.
Ne 11/ HaunmeHnoBanue pasgena 3aH. Yachl A];ce?{];
@ AUCUUILIHHBI [10 ceMecTpam (AB) (ITb) (AB) (I1IB) (i1b): (1)
odo oo odo
1 Beenenune
2 Ob6mme cBexenus
3 O0630p coBpeMeHHBIX cm0COGOB
Oypenust 2 4 6
4 DOuU3HKO-MeXaHHYECKH e
CBOWCTBA TOPHBIX OPO/
5 HUucTpymeHT pos Gypenus
3akoHOMepHOCTH pPatoThI
6 MOPOA0PA3PYHIAOIIET O
HHCTPYMEHTA 5 4 6
7 3aboiinbIe ABUTaTEIH
8 Cnenuduka rexHoyiorun
PAa3JIMYHBIX C110c000B OypeHus:
9 BypunabHasi kos10HHA
10 I'uapoaspoqunamuka 2 4 6
UHPKYJISIMHOHHOM CHCTEMbI
1 IlpoBoaka CKBa’kKMH B 3aJIaHHOM 5 4 6
HanpaBJIeHUH
12 IlpoexTHpOBaHHE KOMIIOHOBOK H ’ 4 6
pacuder OypHJIbHBIX KOJIOHH
Ocob6ennocTn TeXHOJIOTHH
13 OypeHusi npu PAaBHOBECHH
JaBJIEHHH B CHCTEMe «ILIACT-
CKBAKHHA) 2 4 6
Bri6op cnocoba H
14 NPOEKTHPOBAHHUE PeKUMOB
OypeHHusi CKBaXKHH
OciioskHeHnst  npu  OypeHHH
13
CKBaKHH 2 4 6
16 ABapum B OypeHHH
17 ITepcniekTHBBI Pa3BHTHHA
OypeHust
JlokymMeHTaIHsl, OpraHu3anus 3 6 9
18 TEXHHKO0-)KOHOMHUYECKHE
NOKA3aTeJ I OypeHHsI CKBAKHH
BCEro 17/0,47 34/0,94 51/1,41




5.2. JIeKnuOHHBbIE 3aHATHS

Taoauna 3

HaumeHnoBanue
pasaesia THCHHUILIHHBI

Conepxxanue paszaena

2

3

BBenenue

3nHaveHue OypoBbIX paboT B He(Tera3oR00bIBAIOIICH U APYTHX
OTpacisiX HapoIHOro Xo3scrBa. KpaTkas XapakTepHCTHKa
COCTOSIHMSI TEXHOJIOTHH M TeXHUKH OYPEHHS CKBAXKHH.

O0mmue cBegeHNs

Ilonsatne o ckBaxuHE, €€ OJIEMEHTaX, KOHCTPYKIHH, O
TIOJIOXKEHUH OCH CTBOJIa B IPOCTpaHCTBe. Kitacchupukanms
CKBa)XHH IIPUMEHSIEMBIX B HedTera3oq00bIBatoIIEei
IPOMBIIUICHHOCTH: 110 HAa3HAYECHUIO, 110 MPOCTPAHCTBEHHOMY
TIOJIOXKEHHIO OCH, TI0 XapaKTepy pa3MEIIeHHs YCThEB U IPYyTHM
npusHakaM. [IoHsTHE O LUKIEe CTPOMTENHCTBA CKBAXHHBI U
ero crpykrype. CozmepxaHue OCHOBHBIX JTallOB ITHKJIA
CTPOHUTEIILCTBA.

O0630p coBpeMeHHBIX
croco6oB OypeHus

ITonsiTue o crocobe Gypenust. Kinaccudukanus coBpeMeHHbIX
cnocoboB. KpaTkass XapakTepHCTHKA CYIIHOCTH KaxIOTO
crocoba; TOCTOMHCTBA, HENOCTATKH, OOJACTH NPUMEHEHHS,
NEPCICKTUBEl pa3BuTHs. (DyHKIHMOHANBHAsS cxemMa OypoBOi
YCTAHOBKH JUIsl BPAIATEeIbHOTO OYpeHHUsI.

DOu3NKo-MeXaHHYECKHE
cBOlicTBa TOpPHBIX
nopoj

OCHOBBI MEXaHUKH TBEPIBIX Tel. IIOHATHE O HAIpPSKEHHOM
COCTOSIHHM M TPOCTBIX BHIAX €ro. MexaHW4YecKHe CBOMCTBa
TBEPABIX TEI. YNPYrHe, IUIACTHYECKHE M IMPOYHOCTHEIE,
Texyuects u Gopmsl ero mposiBiieHust. [[0HSTHE CIUIOMIHOCTH
TOPHO# TOpo/bl. HanpsokeHHOE COCTOSHHE TOPHBIX MOPOJ B
Heapax 3emun. ['eocratmdeckoe W GOKOBOE JaBIICHHE Kak
KOMIIOHCHTHI TOpHOro aaeneHus. Koaddunuent Gokxosoro
pacriopa. [lopoBoe (m1acToBoe) JaBleHHE B TOPHBIX MOPOIAX.
Ilonsatne o ko3bOHIMEHTe AHOMAIBHOCTH W aHOMAIBHBIX
IUIACTOBBIX JaBieHusAX. ['mapopaspeie mopoxa. Ilonstue 06
MHJIEKCE JIaBJIEHUs THApOpaspbiBa IOPOA. MeXaHHYeCKue
CBOMCTBA TOPHBIX IOPOJ  TPH  Pa3IMYHBIX  BHAAX
HAIPSDKCHHOTO  COCTOSIHMS; BIMSIONIME Ha HUX (DaKTOPBL
OcoOeHHOCTH HANPSKEHHOTO COCTOSIHHS TOPHBIX TIOPOJ MPH
B/IaBJINBAaHUH KECTKUX HUHIEHTOPOB. Omnpenenenune
10Ka3aTejIedl MEXaHUYECKUXCBOUCTB FOPHBIX IOPOJ METOIOM
CTaTHYECKOTO BJIaBIMBaHMs mTamna. Kiaccudukanus ropHbx
IIOPOJI 110 MEXaHHUYECKUM CBOMCTBaM. MexXaHu3M pa3pyleHus
ropHeiX mopod. Brasimanme. CkaukooOpa3HOCTE Mpolecca
paspylIeHHs TOpPHBIX IOpPOJ NpH BIABIWBAaHWH. BiusHHE
1 GEPEHITMAIBHOTO JIABJICHUS, TEMIIEPATyphl, CBONHCTB H
KOMIIOHEHTOB JKHIKOCTEH OKpY’Kaloled cpeasl Ha IpoIecc
paspymeHus. OcoOeHHOCTH pa3pyIIeHUs! TOPHBIX MOPOX MpH
JWHAMHYECKOM BJABIMBAaHUU. BUIbI pa3pyIneHus: mopos mpu
OypeHun  (yCTaJOCTHOE,  MOBEPXHOCTHOE,  OOBEMHOE).
AGpa3suBHOCTE TOPHBIX MOpoJ. IIporiecc M3HAIMMBAHUS U €r0O
XapakTepUCTUKH. MeTonsl u3yueHusi aOpa3sWBHBIX CBOMHCTB
ropueix nopox. Knaccupukanust abpasuBHOcTH. BypumocTs
TOPHBIX IIOPOJ ¥ X KJIaCCH(pHUKAIMS, TOKa3aTeTH OYPHUMOCTH.
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HNucrpyment
OypeHus

AJIsL

Knaccupukanms mnopoaopa3pymaomero HHCTPYMEHTa 110
Ha3HAYCHUIO M 110 XapakTepy BO3JCHCTBUS Ha TOpPHBIE
nopoxasl.  OO6macTe  MPUMEHEHHS  JOJOT  peXyIle-
CKaJbIBAIOIIETO0 M  HCTHUPAIOIIECE-PEXYINEr0  JCHCTBHS.
[Mlapomeunstle  momora.  OcoGeHHOCTH  KOHCTPYKITHH,
U3TOTOBIECHHS M KIacCHQHKAIUS IIApOIIECYHBIX JOJIOT.
CopramenT nomor mo Boopyxenutro (I'OCT 20692-75).
KoHcTpykTHBHBIE OCOOEHHOCTH BOOPY)KEHHsS IMIAPOIIECUYHBIX
JOJOT  pasin4HelX  Mozened.  KoHcTpykumm — omop
[IAPOIIEYHBIX J0JIOT B uX Kiaccupuxanus mo OCT 20692-
75. 1IpOMBIBOYHBIE CHCTEMBI IIAPOUIEYHBIX JOJOT, MX
kinaccuukamus mo ['OCT  20692-75. KoHctpykuust u
COpPTaMEHT HacaJlokK. Brusiaue KOHCTPYKTHUBHBIX
OCOOEHHOCTEH IPOMBIBOYHBIX CHCTEM M  KOH(DUTYpaIuu
J0JI0Ta Ha KAa4eCTBO OYMCTKH 330051 OT BHIOYPEHHOM MOPOIHI.
3aKOHOMEPHOCTH H3HALIMBAHUS W (aAKTOPHI, BIMSIOIME Ha
€ro HHTEHCUBHOCTh. HopMastbHBIN U aBapHHEIN H3HOC JOJIOT.
Kon s kpaTkolf 3amucH  XapakTepa ©  CTEIECHH
HU3HOIICHHOCTH  J0JioTa. JIOCTOMHCTBA W  HEIOCTATKH
IIAPOIIEYHBIX JOJOT TI0 CPaBHEHHIO C JPYTMMH BHIaMH
nosot. KepHonpHeMHbIe yCTpOUCTBA W OypHIIbHBIE TOJIOBKH.
Knaccuuxanus KepHONPHEMHBIX YCTpOHCTB. KOHCTpyKIMH
KEPHONIPUEMHBIX YCTPOHCTB CO ChEMHBIMH M CTAIHOHAPHBIMU
KepHONIpUeMHHUKaMU. KOHCTpyKIMu OypHIIBHBIX TOJIOBOK.
WHCTpYMEHT crenuaabHOrO Ha3HAYEHHWs, IIPUHIMI paboThl
0COOEHHOCTH KOHCTPYKITHIMA.




3akoHOMeEpHOCTH
paboTsI
MOPO0Pa3pyAI0IIEero
HHCTPYMEHTA

IlonsTre o pexume Gyperns. [lapameTpsl pexnma GypeHus u
KPUTEPHH €ro 3(Q(EKTHBHOCTH. 3aKOHOMEPHOCTH pPabGOTHI
nonot. HavanbHas MexaHH4YecKast CKOPOCTh MPOXOIKH, TEMII
MaJCHUsI ~ MEXaHMYECKOM  CKOPOCTH BO  BpPEMEHH H
IPOJIOJDKUATEIBHOCTE pabOTHI T0JI0TAa Ha 3a00€ — MOKa3aTelH,
OIIPE/IC/IAIONHNE KOHEYHBIE DPEe3yJIbTaThl paboThl H0J0Ta H
MEXaHHYECKYI0 CKOPOCTh IIPOXOJKH B JHOOOH MOMEHT
Oypenus. @akTop, BIHUSIOMME HA MOKA3aTeNH paGoThI OJIOT.
3aBHCHMOCTH HaYaTbHOH MEXaHHYECKOH CKOPOCTH IIPOXOIKH
OT CBOMCTB T'OPHOM MOPOIbI, THIIA J0JOTA, OCEBOM Harpy3Ku
Ha HEr0 W 9YaCTOThl €ro BPAIICHUS, YCIOBHM peaau3aruu
MEXaHHYECKOW MOIIMHOCTH MOABOJMMOM K JOJIOTY, BHJIA,
CBOMCTB, pacxoja INPOMBIBOYHON IKHUAKOCTH H CKOPOCTH
HCTCUCHHUS] €€ H3 HAacaJoK, BEIMYHHBl THAPABIHYECKON
MOIIHOCTH, TIOABOAMMOM K J0JIOTY, IH((HEepeHIHAILHOTO
naBjieHus. JluarpaMma wu3MeHeHHs yriuyOJeHHs 0JIoTa 3a
OIIMH 000POT OT OCeBOH Harpys3ku. [1yTH yiydmeHus kadecTsa
OYHCTKH 3a005. 3aKOHOMEPHOCTH M3MEHEHHS MEXaHHUYECKOU
CKOPOCTH  MpPOXOJKH  BO  BpEeMEHH,  O0OYCIIOBJICHHBIE
M3HAIIMBAHHEM O3JIEMEHTOB J0JOTa. BIHMsSHHE pa3IM4YHBIX
(GakTopoB Ha TEMI CHM)KCHHS MEXaHWYECKOH CKOPOCTH
NPOXOJKH BO BPEMEHH H JIOJITOBEYHOCTH OIOPBI J0JIOTA.
ParonaneHas MpOOKATEIBHOCTL paGoTHI I0JI0TA Ha 3ab60e,
BeIOOp €€. Pacyer Bpamaromero MoMeHTa M MOIIHOCTH,
HeoOXouMoR it paGoTsl nosoTa Ha 3aboe. IloHsTHE 06
yAQIeHHOM MOMEHTe. (DaKTOpBl, BIMSIOIIHE HA BEIHYMHY
yAeTbHOrOo MoMeHTa. OCOOGEHHOCTH paspylleHHus TOPHBIX
MOPOA  KOJBLEBBIM 3a00eM mpu oTOOpe KepHa, IIpH
pacIIupeHHH CTBOJIA  PACHIHPUTEIISIMH. Crnenuduxa
CTyNeHYaToro paspymenus 3abos. Crenuduka pexuma
Oypenust npu or6ope KepHa. BiHsiHHe MapamMeTpoB pexuMa
TEXHOJIOTMH OypeHMsl Ha BBIXOJ KepHa. [IpuHImmBl BeIGOpa
KEPHOIIPHEMHOTO yCTPOHCTBA H OYPHUITBHOMN TOJIOBKH B Pa3HBIX
yCiaoBusX. MeponpusiTuss M yCTpOWCTBa 00€CHEUHBAIOLIHE
COXPAaHHOCTh KEpHA IPH OYPEHHH U IPH TPAHCIIOPTHPOBKE C
3a00s.
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3aboiiHbIe ABUraTE 1N

OcHoBHbIE  TpeGOBaHHS K  3a6OMHBIM  JBHIraTe/IsiM.
Krnaccudukamms  3a60ifHpIX  aBurareseis. Typ606ypsr.
YcerpoticTBo u IIPUHITATT JIEACTBHS Typ606ypa.
XapakTepucTHKa  TypGHHEI IIpH  TIOCTOSHHOM  pacxojie.
Kpurepun ruppomunammueckoro momobust B TypOuHax.
@opmyJTel TOXOOHS ¥ UX TPUMEHEHHE. BHp! Typ600ypoB, ux
/IOCTOMHCTBA U HEAOCTAaTKU. BUHTOBEBIE 3a00HHbBIe NBHIaTeIN.
YerpotictBo u mpuHuMn geiictus B3JI. JlocTouncTBa 1
HCIOCTATKA BUHTOBOTO 3a00MHOTO JBHTATENs. DIEKTPOGYPHL.
Koncrpykums  amektpoGypoB B crHcTeMe  TOKOMOBOXA.
BbixomHast  xapakrepucruka 27eKTpoOypa W (akTopsl,
BIIMSIIOIIME HA HEE.




Cnenuduxa
TeXHOJIOTHH
PA3JIMYHBIX CIOCO00B
OypeHust

OCOGEHHOCTH TEXHOJIOTHH POTOPHOTO OGypeHHs. IIpHHIHMITBI
HOPMHPOBaHHsI  pacxofa IPOMBIBOYHOH  JKHAKOCTH H
PETyJIMPOBaHMS THAPABINYECKOM MOIIHOCTH, MOIBOJAMMOMN K
nonoty. OrpaHuYeHNs], HAKJIAIbIBAEMbIE Ha PEXUM POTOPHOTO
OypeHusi TEXHUUECKOH XapaKTePUCTHKON GypOBOM yCTaHOBKH
M NIPOYHOCTBIO OypHIIBHOH KOJNOHHBL CIIoco0BI KOHTpPOJIS 3a
OTpabOTKOM JOJIOT NPH POTOPHOM OypeHWH. YIpaBiecHHE
MPOIECCOM POTOPHOTO Oypenust. OCOOEHHOCTH TEXHOIOTHH
TypOMHHOTO OypeHHs: B3aUMOCBSI3b I[1APAMETPOB pPEKUMA,
Bimsihue 1uMHaMHYHOCTH paboOTBI  J0JI0OTA HA YacTOTY
BpaleHus Bajia Typ6oOypa. IIpuHIme! pacuera XxapakTepHBIX
3HaYECHHUH YaCcTOTHI BPAIIEHHMS Bajla IIPU MTOCTOSIHHOM PacXojie
IPOMBIBOYHOM JKHMIKOCTH. Pacuer pacxoma mpoMBIBOUHOM
XKUJKOCTH,  HEOOXOMMUMOTO  JUISi  YCTOMYMBOM  paGoTHI
TypOboOypa mpu 3aJaHHOM OCEBOM Harpyske Ha JI0JIOTO.
KonTpose 4yacToThl BpameHust Bama TypOoOypa. Croco6s
peryJMpOBaHUsl 4YacTOThI BpalleHHs. [IpuHIMIBEl BBIGOpA
JAMaMeTpa, THIIa U YhClia CeKIMA Typ6oOypa, a Takke pacxoia
IIPOMBIBOYHOM JKHIAKOCTH JUIsl OypeHuss ckBaxuH. OOmme
3aTpaThl MOIIHOCTH Ha TpOIecC TYypOHHHOrO OypeHHs.
KoaddummenTs! nepenayn MOIHOCTH Ha 3a60i M IyTH MX
noBbIIeHUS. OCOOEHHOCTH TEXHOJIOTUH OypEHHs ¢ TOMOIIBIO
PEaKTUBHO-TYPOHUHHBIX JIBUTaTenen. Ocobennoctu
TEXHOJIOTHH C IIOMOIIBIO BHHTOBOTO 3a00MHOIO [BHraTels
(B3]1). BsammocBsze mapamerpa pexuMa OypeHHs IIpu
ucronb3oBanuu  B3J[.  KoMmIiulekcHass — XxapakTeprCTHKA
COBMECTHOM paboTel cucTeMsl «Hacoc-B3]l-momoro-nopona
3a00s» TIPH TOCTOSIHHOM pacXojie MPOMBIBOYHON KMIKOCTH.
BivsHue 1mMHAMHYHOCTH paboTBHI  [0JIOTa HA 4YacTOTY
Bpamenus Bana B3J1. IlpuHuuner Beibopa auamMeTpa U umucia
ceximii B3I, a Takxke pacxona MIpOMBIBOYHON MKHIKOCTH IS
Oypenus ckBaxuHbl. KoaHuIMeHTs! nepeaun MOIHOCTH Ha
3a00d ¥ mytn wuxnoBbimeHus. OCOOEHHOCTH TEXHOJIOTHH
OypeHHs ¢ TIOMOIIBIO  9JEKTpoOYpoB.  B3ammocBs3b
mapaMeTpoB  pexxXuMa  OypeHHs TpPH  HCIOJIb30BAHHH
snekTpobypa. Pacuer pmomycTHMON oOceBOM Harpy3ku Ha
n0510to. CriocoObl peryJupoBaHHs YacTOTHI BpAIEHHs Baja
snekTpodypa.  CoBmectHass  pabora  anektpobypa ¢
T'HJIPOMOHUTOPHBIMA JI0JIOTaMH; HPHHIIATT pacyera
HEeoOX0MMOoro pacxona IPOMBIBOYHOM KHUJIKOCTH.
KospdunuenTsr neperaun MOIIHOCTH Ha 3a00# M MyTH HX
TTOBBIIICHHUSI.
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bypunasnas koronHa

Hasnauenwe u cocras OYPHIIBHOM KOJIOHHBL Koncrpykmus
/IeMeHTOB e€. CTaHmapThl Ha GypHITbHBIE TpyOBI, OypHiIbHbIE
3aMKH H JIpYTHE 3JIEMEHTHl KOJIOHHEL Xapaktepucruka
Pe3b0OBBIX COeNMHEHME Gy PHIIBHOM KOTOHHEL HocrouncTBa 1
HE/IOCTATKH CYLIECTBYIOIIMX KOHCTPYKIHUH 6YpPHIBHBIX Tpyo,
HX COCIMHCHMH M JPYTMX OJIEMEHTOB KOJIOHHBL, 00/IacTH
IPUMCHECHUS.  ODKCIUTyaTallus  3JIEMEHTOB OypHIBHOM
KOTOHHBI. TpyOHble 6asbl, ux ¢yHkimu u OCHAII[EHHE,
Ilpuemka u mposepka smeMeHTOB OypMIIBHOM KOJIOHHBI.
Hedexrockonus 3JIEMEHTOB KOJIOHHBI: CI0CO0HI,
TUTAHMpOBAaHHE M OpraHm3auusi pabor. CriocoOs KpEIUICHHSI
OypHIbHBIX 3aMKOB, KoHTpOIIH KpyTSIIIEro MOMEHTa. YXo1 3a
Pe3bOOBbIMU coemHenusME. CMaska st pe3sb. Koutpons
TCPMETHYHOCTH  JJIEMEHTOB  OYpHIILHON KOJNOHHBI H  of
CocnvHeHuH.  CrocoGBl  MOBBIICHHS T€PMETHYHOCTH.
KoHrposs Bparmaromero momenta, IIPEIaBa€MOTO KOJOHHOM B
npouecce  Oypenus. [lacnopTuzamuss u yueT  paboTsl
3JIEMEHTOB OYpHIIBHOM KOJNOHHEL Bursr PEMOHTOB OypHIIBEHOM
KONOHHBL.  KoneGaHust  GypHIBbHOH  KOJIOHHEL Bunsr
KoneOannit. IIpHuMHBI W ycioBHS mx BO3HUKHOBCHHSI,
PasBUTUS M yCHICHHS. Bimsame xoje6anuii OypHIIBHOM
KOJIOHHBI Ha paboTy MAPOLICYHBIX JOJIOT, OypMIIBHBIX TPY6 1
s exTHBHOCTS  paspymenus TOPHBIX  ITOpoA. MeTossr
MCIOTb30BaHMS  WJIM  yCTPAHEHHS  OTJACNBHBIX  BHJOB
KojeOaHui B GypHibHOM KoJOHHE. BOIHOBEIE OTpaXkaTeJi,
aMOpPTH3aTOPBI; NPUHLUMIBI HX NEHCTBUS, JOCTOMHCTBA M
HCIOCTaTKU.  TexHoNmOrmyeckas  OCHAcTKa OypHIBHOM
KOJIOHHEI,
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I'mapoaspoaunamuka
HHUPKYJISUHOHHOMN
CHCTEMBI

Pacuer ruapaBnMuYecKMx TIOTEpPh TPH JAMHHAPHBIX U
TypOyJeHTHBIX TEYCHUSIX BS3KHUX, CTENEHHBIX W BS3KO-
IUTACTUYHBIX JKUJIKOCTEH. MeCTHBIE THIpaBINYEeCKUE MOTEPH B
DJIEMEHTaX [HPKYJISIHOHHON cucTeMbl. Oumctka 3a60s
CKBa)XMHBI. 3aKOHOMEPHOCTH NoabeMa Iutama. OmnpeneneHue
CKOPOCTH BOCXOMSIIErO IOTOKA IUPKYJISIMOHHBIX areHTOB,
HEOOXOZMMOM ~Juisi BBIHOCA IIaMa. XapakTep BIIMSHUS
OCHOBHBIX (hakTOpoB Ha 3()(HEeKTHBHOCTH OYUCTKH 3a00s OT
BBIOYypeHHOH  mopoasl. [IpuHImmmer  pacdera  pacxona
)KHAIKOCTH, YHCJIa M THAMETPOB HACAJIOK B THAPOMOHHTOPHOM
J0J0Te, HEOOXOMUMBIX Ul 3PPEKTHBHON OUMCTKH 3a00si U
paboThI THAPABIMYECKOTO 3a00HHOrO ABUraTENs pH OypeHUun
CKBa)XUHBI. | HapaBIHueCKHH
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IIpoBoaka CKBakHH B
3a/IaHHOM
HATIPAaBJICHUH

pacueT IUPKYJSIHOHHOW CHCTEMBI TIpH OypeHuUH ¢
IIPOMBIBKOM HEC)KUMAEMBIMU JKHUAKOCTSAMH. [ HapaBIdeckue
IOTEPH B LHUPKYISLHOHHOH CHCTEME 3a CYeT MECTHBIX
CONPOTHUBIICHUH (HacaJoK JOJIOT ¥ 3aMKOB). BiusHue mama
B TOTOKE rasza Ha 3aboiiHoe naBieHue. llepenan nasieHuil B
Hacagkax Hu TypOoOypax. HeycraHoBuBIIHECS TEUCHHS
01HO(a3HBIX XKUJKOCTEH B IUPKYIJISIIMOHHOM cucteme. Pacuer
TUIPOAMHAMHYECKOTO JABICHHS NP NEPEMEIIEHUN KOJOHHBI
Tpy0 B CKBaXWHE, BOCCTAHOBJIICHUHM U TPEKpaLICHUH
IUPKYJISIIUA  KUAKOCTH. [IpHumMHBI  caMONpPOM3BOJIBHOTO
UCKPHUBIICHHSI ~ CKBaXHH U €ro  3aKOHOMEPHOCTH.
OTpunaresabHbIe IIOCJIEICTBHSI CaMOIPOHU3BOJIBHOTO
WcKpuBiieHHUs. JIONyCTUMBIE TpENeNibl OTKJIOHEHHSI CTBOJIA
CKB&XWHBI ~ OT  BEpPTHKAIM. Mepel  IpeaynpexaeHus
CaMOIIPOMU3BOIBHOIO UCKPHUBJICHHS % OrpaHHYCHUS
uHTeHCHBHOCTH ero. Cremuduka pexuma OypeHHsS B
UHTEpBajax, re0JIOTHYECKOe CTPOEHHUE KOTOPBIX
OJIaronpUsATCTBYET CaMOIPOU3BOJIEHOMY MCKpHBIICHHIO. [lenn
OypeHHs] HAKJIOHHBIX CKBa)XHH. THIBI Mpoduied HaKIOHHBIX
CKBaXHWH. [IpwHIMIBI BBIOOpa THHA W pacdera MPOGHUIIS.
JlonycTiMasi HHTEHCHBHOCTD MTPHHYIUTEIEHOTO UCKPUBJICHHUS
CKBaXHH U (axTopbl, onpexaessitomue e€. OTKIOHUTENN st
OypeHHs] HAKJIOHHBIX CKBOXHH C TIOMOIIBIO 3a00MHBIX
nBurateneii W gas portopHoro  OypeHus.  CrocoOwl
OPHUEHTHUPOBAHMS OTKJIIOHUTENSI B 3aJaHHOM HAIIPaBJICHHH.
[IpuHIMIBI pacyeTa yriia yCTaHOBKM OTKIOHHTENS. KOHTpOIIL
3a HalpaBJIeHHEM CTBOJIa CKBXXHHBI B TEpHOA pPaboTHI ¢
OTKJIOHSIIOIEH  KOMITOHOBKOH. CxeMbl  pa3MEIICHHUs
000pyI0BaHUS TSl COOPY>KEHHUS KyCcTa CKBaXXHMH Ha CyIIE.
OCOOEHHOCTH  TEXHOJIOTHH  OypeHHs  TOpH30HTAJIBHO-
pa3BETBIICHHBIX CKBAXKHH.
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IIpoexTHpOBaHHeE
KOMIIOHOBOK H pacuer
OypHJIbHBIX KOJIOHH

Venosusi paboTel OypHUIIbHOM KOJOHHBI B BEPTUKAIBHBIX H
HCKPUBJICHHBIX  cKkBaxuHaxX. Cuibl, JICHCTBYIOIME HA
OypHIIBHYIO KOJIOHHY IIpH pasHBIX crocobax OypeHus, H
pacrpenelieHie WX 110 JUIMHE KOJIOHHBL MexaHndecKas
MOIIHOCTh, TlepeaaBaeMas KOJOHHOH TpyO MNpH POTOPHOM
OypeHuH. YCTOWYHBOCTH KOJIOHHBI TpyO MOA JCHCTBHEM
OCEBBIX M IEHTPOOEKHBIX CHJI M KpYTAIIEr0O MOMEHTA.
[Inockuii ¥ CIUpabHBIA MPOXOIBHBEIN M3rud. OnpenencHue
JUIMHBI ~ TIONlYBOJMHBI ~W3rHba B CTECHEHHBIX  YCJIOBHSAX
ckBaxHHbL. DaKTOpbl, BIMSIOMIAE HA  paCIpe/eIeHne
HaNps)KeHWH 110 JUIMHE KOJOHHEI B TIpolecce OypeHHs.
L{MKJINYECKH XapaKTep U3MEHEHHs HANpsOHKCHHM B IIPOLECCE
6yperns. OcoGennoctn  ycinoBHH — paboTBl  Pe3bOOBBIX
COCIMHEHMH B pas3HBIX YydYacTKax OypHIBHOM KOJIOHHBI.
VcTanocTHbIN, abpa3uBHBIA M 3PO3HOHHBIA H3HOC JJIEMEHTOB
KOJIOHHBL. BHIBI M3HOCA 3JIEMEHTOB KOJOHHBI [IpWHIHITEI
BBIOOpAa KOMIIOHOBKH OypHJIBHOH KOJIOHHBI IIPH Pa3IMYHbIX
criocobax OypeHusi CKBaXHWHBI. PacdeT OypuiIbHOH KOJOHHBI
Ha npouHocTh. OG0CHOBaHHE BBHIOOPA PacUYCTHBIX HArpy30K H
k0> QUIMEHTOB 3amaca MHpoYHOCTH. Meroauka pacdeTa
OYpHIIBHON KOJIOHHBI Ha mpounocTh. Crenubuka pacuera Ha
IPOYHOCTH B MHTEPBAJIC 3HAYMTEITLHBIX H3MEHCHUH 3€HUTHOTO
U a3sMMYT@IbHOTO YIJIOB. YYeT BO3MOXXHOTO H3HOCA
9JIEMEHTOB KOJIOHHBI M yCTAJIOCTH Marepuana e€. [IpuHIHUIIbI
BBIOOpPA KOMIIOHOBKH Hu3a OypuiibHOH KononHbl (KHBK) mis
PEI0TBPALICHHUS CaMOTIPOU3BOJIBHOIO UCKPUBIICHUS
ckBaxuHbl. Kmaccudpukanuss KHBK, mnpuMeHseMbIX I
OypeHWsl BEPTHKAIbHBIX CKBXHMH, WX JOCTOMHCTBA H
HEIOCTaTKH, 007acTh nmpuMmeHeHns. OueHka 3QQEeKTUBHOCTH
KHBK 110 mpeIoTBpalleHHIO WM CHIKCHUI0 WHTCHCUBHOCTH
CaMOIIPOM3BOJILHOTO ~ HMCKPUBIICHHS ~ CTBOJA  CKB&XMH.
Oco6ennoctu Beibopa KHBK s OypeHus HaKIOHHBIX
CKBaXHH.
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OcobeHHOCTH
TeXHOJIOTHH  OypeHus
npu PABHOBECUH
JaBJIEHHH B CHCTEME
«ILIACT-CKBAKMHA»

Pone yuera u KOHTpossi JU(GEPEHIMAIBHOTO JaBJICHUS B
TOBBIIEHHN 3()PEKTUBHOCTH OypeHMs] TIIyOOKHX CKBaKHH.
CrrocoOsr Ipe/IBapUTEIHHOTO U OTIepaTUBHOTO
[IPOrHO3MPOBAHHMS TIACTOBBIX JaBiIeHHil. CymHOCTS criocoda
OypeHusl TpH DPABHOBECHH JABJICHHH B CHCTEME «ILIACT-
ckBaxuHa». CrenuaneHoe 00OpyHOBaHME M TIPUOOPEI,
HeoOXOIMMble JUISI OypeHHs IIpH DPaBHOBECHH JaBICHHH.
BpI6Op MIOTHOCTH NPOMBIBOYHOM YKH/IKOCTH.
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Beibop  cmocoba M
NpPOEeKTHPOBAHHE
PeXKUMOB OypeHus
CKBaKHH

Bri6op crocoba OypeHus: B 3aBUCHMOCTH OT I'€0JIOTHYCCKOTO
paspesa, Ha3Ha4EHHs, [TyOUHBI CKBAXUHBI, YCIIOBUH OypeHus,
obycTpoiictBa  padiona  Oyposbix  pabotr.  Ilopsmox
[IPOEKTHPOBAHUS PEKUMOB OypeHusl. Metomsl
POEKTUPOBAHMs; WX  JOCTOMHCTBA M HEIOCTATKH.
OcoGEHHOCTH TIPOSKTHPOBAHMS DPEXHUMOB JUIS Pa3IMIHBIX
croco6oB  Oypenust  cruiomHbM - 3a060eM.  CrienHaibHbIC
pexuMbl OypeHHsi: 0T60p KepHa, OypeHHe pasauIHbIX
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YU4acTKOB HAKJIOHHBIX CKB@KHWH; IpopaboTKa CTBOJA.
TpeGoBanusi, HpEeIBABISEMBIE K HCXOAHBIM TaHHBIM JUII
aHamm3a. OOpaboTka WCXOMHBIX JaHHBIX. Peanmm3anus
IPOEKTHOTO pexuMa OypeHus Ha OypoBoi. KoppexTHpoBka
PEKOMEH/TIAIM TEeXHOJOTHYECKOH KapThl B 3aBHCHMOCTH OT
U3MEHEHUS (DU3MKO-MEXaHHUECKUX CBOMCTB TOPHBIX IOPO.
PerynupoBaHWe W aBTOMaTH3allks Tporecca OypeHus.
TpeGoBanusi, TpeABSIBISEMBIE K pPEryisTopaM IOJa4H
OypHIBHOTO HHCTpyMEHTa. I[IpuGopel, NpUMEHsEMbIe UL
KOHTpoJisi mporiecca Oypenus. Ilpumenenne OBM s
OTIEPATHBHOTO KOHTPOJISI M ONITUMHU3AIIMH PEXKHUMOB OYpEHHSL.
OmnpejieieHre TOHATHS OCJIOXXHEHHE. BHIBI  OCIOXKHEHHH.
[lornomenus.  ['asonedreBomonposiBnenus.  Hapymenue
15 Oci10:xkHeHHs npH | yCTOWYHBOCTH CTEHOK CKBaXHHBI. [IpuxBaTel M 3aTSKKH
OypeHHH CKBaKHH KOJIOHHBI  Tpyb, kenoboobpasoBanus. Cnemupudeckne
ocnoxkHeHHs. OTpHIATEIbHBIE TOCIEACTBHS OCIOXHCHHH.
MeponpHsITHS [0 MPEIYTPEKICHHIO OCTIOKHCHHUH.
[loustus 06 aBapusx B Oyperuu. OTimume aBapwii OT
16 | ABapuu B OypeHun ocnoxueHu. Knaccudukanus apapuil. IIpodunaxrudyeckue
MEPOTIPHSTHSI IO IPEAYIPEXKAECHUIO aBapHid.
[lepcrieKTUBBI COBEPIICHCTBOBAHMSI TEXHOJIOTHH W TEXHHUKH
IlepcneKTHBBI
17 OypeHuss ¥ TIOBBIIECHUS 3(QPEKTUBHOCTH CTPOHTEIBCTBA
pa3BuTHA OypeHust
CKBaXHH.
OKYMEHTAIHA .
201 ::]Hmaunlil ’ " [lepBuuHasi TOKyMeHTAIMsl B OypeHHH. TeXHUYECKHH TPOEKT
TEXHPIKO Ha CTPOHMTENILCTBO CKBAXHH. ['€0JIOr0-TeXHMYECKUHM Haps.
18 [TokaszaTenu, ONIpeACISIOMME IPOAODKATEIBHOCTD  ITHKIIA
IKOHOMHYECKHE
CTPOHMTENBCTBA CKBaXHH. CKopocTh Oypenus. CebecToumMocTh
nokasarequ  OypeHus
CTPOMTENIHCTBA CKBAKUHBI.
CKBAKUH
5.3. JlabopaTopHbIi NPAKTHKYM
Ne
i Ne pazaesia JHCIMILIHHBI HaunmeHoBaHMe J1a00paTOPHBIX padoT
1 2 3
OnpeesieHre MoKasareie MEXaHHUECKUX CBOUCTB FOPHBIX
OU3HKO-MEXaHUIECKHE
1 . IIOPOJI METOJIOM BJIaBJIMBAHUS [ITAMIIa
CBOMCTBA FOPHBIX ITOPOJ v
Onpenenerne abpa3uBHBIX CBOMCTB FOPHBIX IOPOJ
5 HHCTpYyMEHT utst | I3ydeHne KOHCTPYKIMH OypOBBIX MHOJOT W OypHIIBHBIX

OypeHus

T'OJIOBOK.




2

3

WucTpymeHT Juis Oyperust | Mi3ydeHne U KOIMpOBaHHE H3HOCA OTPaOOTAHHBIX JIOJIOT.
OmpeneneHre  BEIWYMHBI  HAYaJIbHOW  MEXAHMYECKOM
CKOPOCTH IPOXOJKH M TEMIIA CHHIKEHHSI CKOPOCTH IIPOXOIKU
BO BPEMEHHU.

3aKOHOMEpPHOCTH  PaboTEI 7
N3yuenne 3akoHOMEpHOCTeH pa3pylIeHHs TOPHBIX IIOPOJ

I10POI0Pa3PYyINAIOIIETO
IIaPOIIECYHBIMH JOJTOTaMH.

MHCTPYMEHTA

IlppHUMI ~ OPOEKTHPOBAHUS  PEXKUMOB OypeHHS TIpH
3a0ypHBaHMU CKBa)XUHBI, 3ape3Ke HOBOTO CTBOJA, OTOOpE
KEpHa.

3a00iHbIE IBUTATEIA

N3yuenne KOHCTpYKIM 3a00HHBIX JIBUTATEICH.

BypuiibHas koJ0HHA

Pacuer cymmapHO#f moTpeOHOCTH OYpOBBIX JOJIOT W
anemenToB KHBK 1u1st ctpouTtenscTBa CKBaXKHH.

['uppoaspoauHaMuka
LUPKYJISILIUOHHON CHCTEMBI

IIpoexkTHpoBaHHE IPOMBIBOYHOM IKHIKOCTH MPH pasHBIX
criocobax OypeHwusl.

IIpoBonka  CKBaXMH B

Pacuer cymmapHO# mOTpeOHOCTH MPOMBIBOYHOM XKHUIKOCTH

3aITaHHOM HaIIpaBJICHUH

1 €€ KOMIIOHCHTOB JIsI CTPOUTEIIBCTBA CKBAXKHUH.

5.4. IlpakTHyecKHe 3aHATHS HE MPEXYCMOTPEHBI

6. CamocrosiTesibHasi paboTa cTyaeHToB 10 JuciunInHe «TexHoorust Oypenus »

BOHpOCbl AJIL CAMOCTOATEC/IBHOTO U3YYCHHUS

NeNe
il TeMbI /151 CAMOCTOSITETLHOTO H3YYeHUSE

1 2

1 IToHsiTHE O IIUKJIE CTPOUTEIBCTBA CKBAXXUHEBI U €r0 CTpyKType. ComepixkaHue
OCHOBHBIX 3TaIOB ITUKJIa CTPOUTEIHCTBA.

MexaHu3M pa3pyLeHHs TOPHBIX TTOPOJI, BIaBIWBaHHE KaK OCHOBHOM BHI

P, BO3EHCTBUS BOOPY)KEHHUS TIPH MEXAHUYECKOM pa3pyIIEHUH TOPHBIX ITOPO/I.
Cxauko006pa3HOCTH MpoIecca pa3pyIeHNs TOPHBIX TIOPOI IIPH BIABIIMBAHUH.

3 OcoOeHHOCTH pa3pyIIeHUsI TOPHBIX MTOPO/I IPH THHAMHYECKOM
BJIaBJIMBAHUU. Y CTAJIOCTHOE Pa3pyLICHUE TOPHBIX OPO. (4)

4 KoHCTpyKIMM KEpHOIIPUEMHBIX YCTPOHCTB CO CHEMHBIMH M CTAllMOHAPHBIMHU
KEPHOITPHEMHHUKAMH.

5 Konctpykuuu OypuiabHbIX rooBok. Kiaccuukaius ropHbIX IOpoJ IO
TPYAHOCTH 0TOOpa KepHa. IHCTpyMEHT clienaqbHOro Ha3HAUCHHSI.

6 ITukooGpasuble, 3ape3Hbie U Hpe3epHBIE 10JI0TA; PACHTUPUTEIH;
KaTHOpHPYIOIEee-IEHTPUPYIOIIUH HHCTPYMEHT; Ha3HAUYECHHUE, TPUHITHUII
paboThl 1 0OCOOCHHOCTH KOHCTPYKIIUH.

7 BnustHue napaMeTpoB pexxuMa M TEXHOJIOTHH OypEeHHsI Ha BBIXOJ KEpHA.
[TpuHnMIEI BEIOOpA KEPHOIIPHEMHOTO YCTPOHCTBA U OYpHUIIBHOM TOJIOBKH B
pa3HBIX YCIOBHUSIX.

8 BeIxoiHast XapakTepuCcTHKa 3JIeKTpoOypa 1 dakTopkl, Biustomme Ha He€. (7)

9 Pacuer nomycrumoit oceBol Harpy3ku Ha J10J10T0. CriocoObI peryIMpOBaHHUs
4acTOTHI BpallleHHs Bajla JIeKTpoOypa.

10 | CoBmecTHas paboTa 251eKTpoOypa ¢ THAPOMOHHTOPHBIMH JI0JIOTAMH;
IIPUHIIMI pacdyeTa HeoOXOIMMOTr0 pacxo/ia MPOMBIBOYHOMN KHIKOCTH.




11 | KoapdunueHTs! nepeaayn MOIHOCTH Ha 3200 M IIyTH WX TTOBBIIICHHUS.

12 | MeToabl UCTIONB30BaHUS WJTH YCTPAHEHHsI OTAEIbHBIX BHIOB KOJIeOaHHIt B
OypHJIBHOU KOJIOHHE.

13 | BonHOBBIE OTpaXkaTeM, aMOPTHU3ATOPBI; IPUHIIMITBI UX JECHCTBHUS;
JOCTOMHCTBA M HEIOCTATKH.

14 | HeycranoBuBIIHECS T€UEHHs OJHO(DA3HBIX XKUIKOCTEH B HUPKY/ISAMOHHOMN
CHCTEME.

15 | PacdeT ruaipoIMHaMHUYECKOr0 AaBJICHUS IIPH TIepEMELEHHH KOJIOHHBI TPYO B
CKBa)XMHE, BOCCTAHOBJICHHS ¥ IPEKPAICHUH IUPKYJISIANA XKUIKOCTH.

16 | OcobGeHHOCTH TeXHOIOTHH OypeHHsl TOPH30HTAIBHOTO — PAa3BETBJIEHHBIX
CKBa)XHH.

17 | Ouenka s¢pdexruBrocTr KHBK 110 MpeoTBpalueHnio uiiy CHUKEHNIO
HHTEHCHBHOCTH CaAMOIIPOM3BOJIBHOIO HCKPHBIICHHUS CTBOJIA CKBAXHH.

18 | Ocobennoctu BeiGopa KHBK mist 6ypenust HaKJIOHHBIX CKBaXXuH. BriGop u
pacueT oTKJIOHsomMX KoMnoHoBOK ¥ KHBK ju1s perynupoBanus yria.

19 | Beibop mI0THOCTH TPOMBIBOYHOM YKHUKOCTH.

20 | ITpubopel, mpumeHsieMble JUIsi KOHTPOJISL Ipoliecca OypeHus..

21 ITpumenenne OBM u1st oniepaTHBHOTO KOHTPOJIS ¥ ONITHMU3AI[HH PEKMMOB
OypeHwus..

22 | CeGecTOUMOCTh CTPOHUTENILCTBA CKBAYKHHBI.

Ilepeyennr y4eOHO-METOAMYECKOro oOfecredeHHs! IJIsi CAMOCTOSITEJbHOM pPadoThl
CTYyICHTOB

1. Bapenxuit }0.B. Bypenue HeTSHBIX U ra30BBIX CKBAXHH. Akazemus, 2003

2. bacaperus 0.M., bBynaro A.W., IIpocenkos FO.M. Texuosorusi Gypenust HeQTSHBIX U
ra3oBbIX ckBaxkuH. Henpa, 2001.

3. bacapeirun }0.M., BynatoB A.J., [Ipocenkos FO.M. Bypenne HeTSHBIX ¥ ra30BBIX CKBAKHH.
Henpa, 2002.

4. bynatos A.W., IIpocenkos }0.M., IllamanoB C.A. TexHHKa U TeXHOJIOTUSI GypeHHs HEPTAHBIX
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7. ®OHJ OLEHOYHBIX CPEACTB
Bonpoce! k nepBoii py0exxHoOH aTTecTalHu

3Hauenre OypoBhIX paboT B HedTerazomoObIBAIOLIEH M JIPYTHX OTpacisiX HApOJHOTO
X03s#CTBa. )

Kparkast xapakTeprCcTHKa COCTOSIHUSI TEXHOJIOTUH B TEXHUKU OYPEHUSI CKBAXKHH.
[TonsiTve O CKBaXkKMHE, €€ JJIEMEHTaX, KOHCTPYKIMH, O TIIOJIOKEHUH OCH CTBOJIA B
IIPOCTPAHCTBE.

Knaccudukanus ckBaXKMH NPUMEHSIEMBIX B He()Tera3o100bIBAIOIIECH TPOMBIILICHHOCTH:
110 HA3HA4YEHHIO, 110 MPOCTPAHCTBEHHOMY IOJOXEHHUIO OCH, 110 XapakTepy pa3MelIeHHS
YCTBEB U APYTHM IIPU3HAKAM.

ITonsiTHE O IUKIJIE CTPOUTEIBCTBA CKBAXKUHBI H €T0 CTPYKTYPE.

ConeprxaHue OCHOBHBIX 3TAIlOB IIMKJIa CTPOUTEIHCTRA.

[Tonsitue o criocobe OypeHus.

Knaccuduxanus coBpeMeHHBIX CIIOCOOO0B.
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Kparkasi XapakTepuCTHKa CYITHOCTH KaXI0ro cmocoba; IOCTOMHCTBA, HEIOCTATKH,
00.1acTH IPUMEHEHHUS, TIEPCIIEKTUBEI Pa3BUTH.

®yHKIMOHAbHAs cXeMa OypOBOi yCTaHOBKH JUISl BPAIlaTEIbHOTO OypEHHMS.

OCHOBBI MEXAaHUKHU TBEP/BIX TEIL. :

[ToHsTHE O HANPSKEHHOM COCTOSIHUM M IIPOCTHIX BUIAX €TO0.

MexaHnuecKnue CBOWCTBA TBEP/IBIX TEJ: YIPYTHE, INIACTHUYECKUE U MPOYHOCTHBIC.
TekydecTb U GOPMBI €T0 MPOSBICHHUS.

IToHSITHE CIIOITHOCTH TOPHON MTOPOJIBI.

HarnpspkeHHOE COCTOSIHHE TOPHBIX ITOPOJ B HEAPAX 3€MIIH.

['eocratuyeckoe u GOKOBOE AaBJICHHE KaK KOMIIOHEHTHI TOPHOIO AaBIICHHS.
Koadduument 6oxoBoro pacmopa.

[TopoBoe (m1acTOBOE) aBJIEHHUE B TOPHBIX IIOPOIAX.

ITonsiTHe 0 K03 HIHEHTE AaHOMATBHOCTH M aHOMAJIbHBIX IJIACTOBBIX TaBICHHSIX.
['mpopa3peiB IOPOL.

ITonsiTre 06 HHACKCE JABJICHUS THAPOPA3PhIBA TOPO/I.

MexaHH4ecKue CBOMCTBA TOPHBIX IOPOJ TPH Pa3IHYHBIX BHAAX HAIPSHKCHHOTO
COCTOSTHHSI, BIMSIONINE HA HUX (HAaKTOPBI.

OcoOEeHHOCTH HAIPSHKEHHOTO COCTOSHHS TOPHBIX IOPOJ IIPH BJIABJIMBAHHH HKECTKHX
WHJICHTOPOB.

OnpenesieHre  ToOKasareledl  MEXaHWYECKMXCBOMCTB ~ TOPHBIX — TOPOA  METOJOM
CTAaTHYECKOTO BJIaBJIUBAHUS LITAMIIA.

Kiaccugukanusi TOpHBIX TTIOPOJT [0 MEXaHUYECKHM CBOMCTBAM.

Cka4uk000pa3HOCTB Ipolecca pa3pyIleH)s TOPHBIX TIOPOA IIPH BIAaBIMBaHUH.

Biusane auddepeHInaTbHOTO aBICHUs, TEMIEpaTyphl, CBOMCTB W KOMIIOHCHTOB
JKHIKOCTEH OKpYKaIOIIeH Cpelbl Ha IIPOIECC Pa3pyIICHHUS.

Oco6GeHHOCTH pa3pyLIEeHHUs TOPHBIX TOPOJI IIPH IWHAMHYECKOM BIIaBINBAHUH.
VYcranocTHOe pa3pyleHHe TOPHBIX IOPOI.

AOGpa3suBHOCTH TOPHBIX TIOPO/I.

ITporiecc U3HAIIUBAHUS U €TI0 XapaKTEPUCTHKH.

MeTo e u3ydeHus: abpa3uBHBIX CBOMCTB FOPHBIX IIOPOJ.

Knaccudukanust abpa3uBHOCTH.

BypuMOCTB TOPHBIX MOPOJI ¥ HX KIIacCH(HKAIMs, TOKa3aTeli OypUMOCTH.
Knaccudukanusi mopogopa3pyInaioniero HHCTpPyMEHTa 110 Ha3HAYCHHUIO U 110 XapaKTepy
BO3JIEUCTBHUS HA TOPHBIE TOPOJIBIL.

O6nacTh TNpPUMEHEHHs JOJIOT PEXYyIIe-CKaIbIBAIOIIEr0 W HCTHPAIOIIee-PEXKyIEro
JIEUCTBUS.

[[Tapomeynsle q0JIOTA.

Oco6eHHOCTH KOHCTPYKIIMH, H3TOTOBJICHHS M KJIacCH(HUKAIMs MAPOIIETHBIX T0JIOT.
Copramesnr oot 1o Boopyxenuto (I'OCT 20692-75).

KOHCTPYKTHBHBIE OCOGEHHOCTH BOOPYIKEHHUSI IIAPOIIEYHBIX JI0JIOT Pa3/IMYHBIX MOICIICH.
KOHCTpYKIIHH OMOp MAPOIIEYHBIX J0MI0T i uX kiaccudukanus o FOCT 20692-75.
ITpOMBIBOYHBIE CHCTEMBI IIAPOLICYHBIX A0NOT, X Knaccudukanus no 'OCT 20692-75.
KoHCTpyKIIHs U COPTAMEHT HACAJIOK.

BimsiHAEe KOHCTPYKTHBHBIX OCOGEHHOCTEH MPOMBIBOYHBIX CHCTEM H KOH(QUIyparuu
JI0JI0Ta Ha KaYE€CTBO OYMCTKHU 320051 OT BBIOYPEHHOM TTOPOJIBIL.

3aKOHOMEPHOCTH W3HAIIMBAHUS M (AKTOPBI, BIMSIOIME HAa €ro HMHTEHCHBHOCTB.
HopmaibHBIN U aBapHHHBIA H3HOC J0JIO0T.

Koz jutst KpaTKo# 3aIuicH XapakTepa U CTENEHH W3HOIIEHHOCTH 0JI0Ta.

JIOCTOMHCTBA M HEJOCTATKH INAPOIIEYHBIX MOJIOT 110 CPABHEHUIO C IPYTHMMH BHIaMH
JIOJIOT.

Kraccugukanus KEpHOIIPUEMHBIX YCTPOUCTB.
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KOHCTPYKIIMH ~ KEPHONIPUEMHBIX ~ YCTPOHCTB CO CBHEMHBIMH M  CTAllHOHAPHBIMH
KEPHOIIPUEMHHUKAMH.

KoncTpykuuu OypHUIIBHBIX TOJOBOK.

VHCTpYMEHT  CIIENHAIBbHOTO HA3HAUCHWs, MPUHIMI paboTel M OCOOCHHOCTH
KOHCTPYKIIHH.

[TousiTue 0 pexxume OypeHus.

[TapameTpbl pexuma OypeHus: 1 KpUTEpUH ero 3GHEeKTHBHOCTH.

3aKkOHOMEPHOCTH paboThI 10JIOT.

HauanpHas MeXaHuyecKass CKOPOCTh TIPOXOIKH, TEMII MTaJCHUSI MEXaHUYECKOH CKOPOCTH
BO BPEMEHH U IIPOJO/DKHUTEIBHOCTE pPaboTel J00Ta Ha 3a00€ — IOKa3arelH,
OIIpE/IEIIAIOIINE KOHEUHbIe pe3ysbTaThl paboTel I0J10Ta M MEXAaHHYECKYI0 CKOPOCTh
MIPOXOJKH B JIFOOOH MOMEHT OypeHHs.

dakTop, BIMSIOMNE HA TOKA3aTeIH PadOTEI HOJIOT.

3aBUCHMOCTH HA4YaJbHOW MEXaHWYECKOH CKOpPOCTH IPOXOIKH, OT CBOMCTB TOPHOMH
MOPOJIBI, THIIA JOJIOTA, OCEBOM HArpy3KH Ha HErO M YacTOThI €r0 BpAIICHHs, yCIOBUH
pean3anui MEXaHUIEeCKOH MOIIHOCTH TOJBOAMMOM K JIOJIOTY, BHJA, CBOMCTB, pacxoaa
IPOMBIBOYHOU JKHJIKOCTH M CKOPOCTHM HMCTEYCHHs €€ U3 HacaloK, BEIHYHHBI
TUIPABIMYECKON MOIIHOCTH, TTOJBOIUMOM K 00Ty, TMbPEPEHIHATBHOrO IaBICHHS.
JlmarpamMMa u3MEHEHHs! yTIIyOJIeHHUsI 0JI0Ta 3a OIUH 000POT OT OCEBOH HATPY3KH.

[TyTu yaydineHus KadecTBa OUYHCTKHU 32004

3aKOHOMEPHOCTH H3MEHEHHSI MEXaHHYECKOW CKOPOCTH IIPOXOIKH BO BPEMCHH,
00yCJIOBICHHBIE H3HAIIUBAHUEM DJIEMEHTOB JI0JI0TA.

Bimsiaue pa3muuHBIX (HAKTOPOB Ha TEMIT CHIDKCHMS MEXAHHYECKOHW CKOPOCTH MPOXOJIKH
BO BPEMEHH U JOJITOBEYHOCTH OIOPHI J0JIOTA.

PanmonanbpHas MpoI0/DKHTEIEHOCTE paboThI 10JI0Ta Ha 3a60€, BHIOOD €€,

Pacuer Bpamiaromero MOMEHTa W MOIIHOCTH, HeoOXomuMo# s paboTel 10y0Ta Ha
3aboe.

[TonsiTre 06 yaaJleHHOM MOMEHTE.

®akTopHI, BIHSIONIHE Ha BETHYUHY YAEIBHOIO MOMEHTA.

OcoGEHHOCTH Pa3pyIICHUS] TOPHBIX MOPOJ KOJIBIEBBIM 3a00eM IpH 0TOOpPE KEpHa, IpH
PacIIMpPEHUH CTBOJIA PACIIMPHTE]IS.

Crerripuka CTYIEHYaTOro pa3pymeHus 3a0o4.

Crnenunduka pexxuma OypeHust mpu 0TO0pe KepHa.

BrmsiHue mapaMeTpoB pexkuMa U TEXHOJIOTHU OypeHHUs Ha BBIXOJ KEpHa.

[IpuHUHMIIBI BBIOOpa KEPHOIPHEMHOIO YCTPOWCTBA M OypHIIbHOM TOJIOBKH B pasHBIX
YCJIOBHSIX, YCTPOHCTBA ¥ OYPUIIBHOM IOJIOBKH B PAa3HBIX YCIIOBHUSX.

OcHoBHBIE TpeOOBaHUS K 3a00MHBIM JIBUTaTEIISM.

Knaccugukanus 3a00HHBIX IBUTATENEH.

Typ600ypsl.

VeTpoHCTBO M IPHHIHAT JeHCTBUS TypOoOypa.

XapakTepHcTHKa TypOHUHBI IIPH ITOCTOSHHOM pacXoze.

KpuTepuu ruipoIiHaMUIeCcKOro nogoous B TypOuHax.

Buer Typ600ypoB, X TOCTOMHCTBA U HEAOCTATKH.

BuHTOBBIE 3a00HHBIE IBUTATEIIH.

YcrpoiicTtBo 1 ipuHImn aercteus B3/1.

JIOCTOMHCTBA W HEIOCTATKA BUHTOBOT'O 3a00HHOTO JIBHIraTeIs.

DnexTpoOypsl. KoHCTpyKIus 271eKTpoOypoB B CHCTEME TOKOTIOIBOAA.

BeIXOIHAs XapaKTEPUCTHKA dIIEKTPoOypa U (haKTOPEI, BIUAIOIINE HA HEE.

OCOOEHHOCTH TEXHOJIOTHH POTOPHOTO OYPEHHH.

[IpvHIMIIBI HOPMHUPOBaHHs pPacXofa IPOMBIBOYHOM JKHIKOCTH H PEryJIHPOBAHUS
THAPABINYECKOM MOILTHOCTH, ITOBOAMMOM K JOJIOTY.
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OrpaHuyeHHs, HAKIaIbIBAEMbIE Ha PEXHUM pPOTOPHOTO OypeHHs TEXHHYECKOH
XapaKTepUCTHKON OYpOBO YCTAaHOBKH U IPOYHOCTBIO OYPHIIBHOH KOJIOHHEL

CriocoOBI KOHTPOJIS 32 0TPabOTKOH JI0JIOT IIPH POTOPHOM OYpEHHH.

OcoOGEeHHOCTH TEXHOJIOTHH TYPOUHHOT0 OypeHHs: B3aUMOCBSI3b IAPAMETPOB PEXHMA.
BinsiHHe TMHAMHYHOCTH pabOThI I0JI0Ta Ha YaCTOTY BpallleHHs Basia TypboOypa.
[TpuHIMITEI pacdeTa XapaKTEePHBIX 3HAYEHHH 4acTOTHI BPAILIECHHUS Bajla IIPH MOCTOSHHOM
pacxo/ie MPOMBIBOYHOH JKHUIIKOCTH.

Pacuer pacxofa MPOMBIBOYHOU SKHIKOCTH, HEOOXOAMMOTO Ul YCTOHYMBOH pabOTHI
TypO0Oypa mpH 3aJaHHON 0CEBOW Harpy3ke Ha J0J0TO.

KoHTpOJIb 4acTOTHI BpaleHus Bajia TypboOypa.

Crioco0BI peryIMpoBaHuUs 4aCcTOTHI BPAIICHHS.

[Tpuanmnel BBIOOpa AMameTpa, THMA W 4HCIa CeKuMd TypOoOypa, a Takxke pacxona
TIPOMBIBOYHOM JKUIKOCTH JIIsl OypEHHUsI CKBAXKHH.

OG1mue 3aTpaThl MOITHOCTH Ha Ipoliecc TypOuHHOTro OypeHusl.

KoaddunmeHnTs! nepeaauyn MOIHOCTH Ha 3a00H H ITyTH MX IOBBIIICHHUS.

OCcoOEHHOCTH TEXHOJIOTHH OYPEHHS C TOMOIIBIO PEaKTUBHO-TYPOUHHBIX JBUIATENICH.
B3auMocBsi3b apameTpa pexxuMa OypeHust IpH ucroiab3oBanuu B3/1.

KoMIuiekcHast XapaKTepUCTHKAa COBMECTHON palboThl cuUCTeMbl «Hacoc-B3/I-momoro-
opoaa 3a00s» MPU MOCTOSTHHOMPACXO0/I€ TPOMBIBOYHOH KUIAKOCTH.

100. BiusiHre THHAMHYHOCTH pabOTHI H0JI0Ta Ha YacTOTY BpaieHus Baita B3/1.
101. [lpuanuner BeIOOpa nuamerpa W uymcna cekumid B3J[, a Takke pacxona

HpOMBIBO‘-IHOﬁ KUIKOCTH IS 6ypeHH51 CKBa)>XHMHBI.

102. KoaddumureHTs! nepeaayst MOIHOCTH Ha 3a00H ¥ ITyTH WX IOBBIIICHHS.

103,

OCOOEHHOCTH TEXHOJIOTHH OYPEHHUs C TIOMOIIBIO 3JIEKTPOOYpOB.

104. B3auMocCBs3b ITapaMeTpoB pexxuMa OypeHus! TP UCIIOJIb30BAHUH JIEKTPOOYpa.

105.
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PacdeT 1omycTHMO# OceBOH Harpy3ku Ha J0JI0TO.

Crioco0OBbI peryJIMpoOBaHus YaCTOTHI BpAIlEHHUs Bajla dJIEKTpoOypa.

CoBmectHast paboTa 21eKTpoOypa ¢ TMAPOMOHHTOPHBIMH J0JIOTAMH; MPHHIIAI
pacdeTa He0OXOAUMOT0O pacxo/ia MPOMBIBOYHOM JKUIKOCTH.

Koa¢ppuuneHTs! nepeiaui MOITHOCTH Ha 3a00H U ITyTH UX IOBBIIICHUSL.

Bonpocsl ko BTopoii py0e:kHOMH aTTecTaluu

Haznauenue u coctaB OypHIIbHOH KOJIOHHBI.

KoHCcTpyKIus 271EMEHTOB €€.

Cranapts! Ha OypuiIbHBIE TPYOBI, OypHIIBHBIE 3aMKH U IPYTHE 3JIEMCHTBI KOJIOHHBIL.
XapakTepruCTHKA Pe3bOOBBIX COCTMHEHUH OypHIbHOM KOJIOHHBIL.

JIOCTOMHCTBA M HEIOCTATKHM CYIIECTBYIOUIMX KOHCTPYKIMH OypHIIBHBIX TpyD, HX
COEIMHEHMH ¥ IPYTHX 3JIEMEHTOB KOJIOHHBI; 00JIaCTH IPUMEHEHHSI.

DKCIUTyaTalus 2JIEMEHTOB OypUIIbHON KOJIOHHBI.

TpyOHbie 6a3bl, X QYHKIMH U OCHALIEHHUE.

[Tpremka U IpoBEpKa IEMEHTOB OypHIIBHOM KOJIOHHBI.

Jle(eKTOCKOTHS 3JIEMEHTOB KOJIOHHBI: CIIOCOOBI, INIAHMPOBAHHE U OPTraHU3alys pabor.
Crioco0sI KperuteHus! OypUITbHBIX 3aMKOB, KOHTPOJIb KPYTSAIIEr0 MOMEHTA.

Vxo71 3a pe3s00BbIME coerHeHHsIMU. CMasKa JUIst pe3s0.

KOHTPOIIb repMETHYHOCTH 3JIEMEHTOB OYPUIIBHON KOJIOHHEI M €€ COCJIMHECHUH.
CriocoOBbI TTOBBIMIEHUS TEPMETHYHOCTH.

KOHTpOJIb BpaIaromero MOMEHTa, IPelaBaeMoro KOJIOHHOH B mporuecce OypeHwus.
[TacriopTu3anus ¥ y4er paboThl 2JIEMEHTOB OYPHIIBHOM KOJIOHHBI.

Buaer peMOHTOB OypHIIBHON KOJIOHHBI.

Konebanus OypuiIbHON KOJIOHHBI.

[TpUYHMHBI ¥ YCIIOBHSI UX BOSHUKHOBEHHUSI, PA3BUTHS U yCHIIHSL.
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Bnusiue xonebanuii OypHIIBHOM KOJIOHHBI Ha pabOTy MIAPOIIEYHBIX JIOJIOT, OYPHUIBHBIX
TpyO ¥ 3 PEeKTUBHOCTE pazpylIEHHs TOPHBIX ITOPOI.

MeToaB! MCIIOIB30BAHMS HIIH YCTPAHEHHs OTAEIBbHBIX BHUIOB KoyieOaHHH B OypHIBHOH
KOJIOHHE.

BoJIHOBBIE OTpakaTeln, aMOpPTH3aTOpBl; NPHUHIMIIBI HX JCHCTBUS; JOCTOMHCTBA H
HE/IOCTATKH.

MecTHBIEC THIPABINYECKHAE TIOTEPU B 2JIEMEHTaX LIUPKYJISIIHOHHON CHCTEMBI.

OuncTtka 3a06051 CKBaXXHUHBI.

3aKOHOMEPHOCTH MOIbEMA LIIAMA.

OrmpeiesieHre CKOPOCTH BOCXOISIIETO MOTOKA ITUPKYJISIIMOHHBIX areHTOB, HEOOX0AUMOMH
JUTS BBIHOCA LIJTaMa.

XapakTep BJIHMSHHS OCHOBHBIX (akTopoB Ha 3(P(EKTHBHOCTH OYMCTKH 32005 OT
BBIOYPEHHOM! ITOPOIBI.

BriusiHue m1amMa B TOTOKE raza Ha 3a00HHOe TaBIICHHE.

[lepernan naBieHuit B Hacaakax u Typbobypax.

HeycranoBuBIIHecs Te4eHUs OAHODA3HBIX KHUIAKOCTEH B IMPKYJISIIHOHHON CHCTEME.
[IpHYHHEI CAMOTIPOU3BOJIBHOTO HCKPUBIIEHUS CKBAKHH M €0 3aKOHOMEPHOCTH.
OTtpunareabHbIe TOCIEACTBHS CAMOIIPON3BOIBHOIO HCKPHUBIICHHS.

JloTyCTHMBIE TIPEIeIbl OTKJIOHEHUS CTBOJIA CKBAXXHHBI OT BEPTHKAIIH.

Mepbl  TpeayNpeXICHUS  CaMONPOM3BOJIBHOTO  MCKPHMBICHHS W OIpaHUYCHUS
HHTEHCHUBHOCTH €TO0.

Crnemmdrka pexuma OypeHHS B HMHTEpBaTax, TE€O0JIOTHYECKOE CTPOCHHE KOTOPBIX
0JIarONpPHUSATCTBYET CaMOIIPON3BOIIBHOMY HCKPHBIICHHIO.

[lenu OypeHus: HAKIIOHHBIX CKBaXKMH.

Twumnb! mpoduneil HAKITOHHBIX CKBAKUH.

[TpuHIHMIIEI BEIOOpA THIIA U pacdeTa MpoduiIs.

JlonycTMasi WHTEHCHBHOCTBH IPHHYIUTEIBHOTO HCKPHBICHUS CKBAXHH M (PAKTOPBI,
omnpenesonme e€.

OTKIOHUTENH JUIs OypeHHs HAKJIIOHHBIX CKBR)XUH C IIOMOIIBIO 3a00HHBIX JBUTaTElIeH
IUTsL POTOPHOTO OypeHHsI.

CriocoObI OpHEHTHPOBAHUS OTKJIIOHUTEIIS B 3aJlaHHOM HAIIPaBJICHHH.

[TpuHIMIIEI pacdeTa yIila yCTAHOBKH OTKJIOHHTEIIS.

KoHTpO/Ib 3a HampaBjeHHEM CTBOJIA CKBaXWUHBI B NEPHOA PabOTHI € OTKJIOHSIOIIECH
KOMIIOHOBKOH.

CxeMblI pasMerneHust 000pyI0BaHHUS ISl COOPYIKEHHUS KyCTa CKBa)KHH Ha CyIIIe.
OCOOEHHOCTH TEXHOJIOTHH OypEHHSI TOPU30HTAIBHO-PAa3BETBICHHBIX CKBAXHH.

Ycnosust paboThl OypHUIBHON KOJOHHBI B BEPTHKAIBHBIX M HCKPUBJIEHHBIX CKBOKHHAX.
Cuibl, JeicTByIOIIME Ha OypWIIbHYIO KOJOHHY IpPH pasHbIX crocobax OypeHus, W
pacrpeesIeHue uX 10 JUIMHE KOJIOHHBI.

Mexanuyeckasi MOLIHOCTb, TIepeiaBaeMast KOJIOHHOU TpyO IpH pOTOPHOM OypEHHH.
VCTOHYMBOCTh KOJIOHHBI TPy MOJX JIEHCTBHEM OCEBBIX M IIEHTPOOEKHBIX CHI H
KPYTSIIEro MOMEHTA. '

IT10CKMit ¥ CITHPAJIBHBIH TPOIOJIBHBIN U3THO.

OrnpeiesieHre JUTMHBI TTOTYBOJIHBI M3THOa B CTECHEHHBIX YCIIOBUSX CKBaXXHUHBI.

DaxTopsl, BIUSIONINE HAa pacIpe/IceHHe HAPsHKEHUH 110 JTMHE KOJIOHHBI B ITPOLECCe
OypeHusl.

[[ukuyeckuil XapakTep H3MEHEHHUsI HAIPSDKEHHH B TIpoliecce OypeHwusl.

OcoBeHHOCTH yCIOBHH paboThl pe3b0OBBIX COSIWHEHHN B Pa3HBIX ydacTKaX OypHIIbHOM
KOJIOHHBI.

VY CTanocTHBIN, a0pa3sUBHBIN U SPO3HOHHBINA H3HOC 2JIEMEHTOB KOJIOHHBIL.

Buibl M3HOCA 3JIEMEHTOB KOJIOHHBL.
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[IpuHuMnel BBIOOpAa KOMIIOHOBKH OYpPHJIBHOM KOJIOHHBI TIPH pa3iM4HBIX CIIOCO0ax
OypeHus: CKBaXHHBI.

O6ocHOBaHUE BEIOOpA PACYETHBIX HATPY30K ¥ KO3()(DHUIIMEHTOB 3amaca MpoOYHOCTH.

VY4eT BO3MOXHOT0 H3HOCA 3JIEMEHTOB KOJIOHHBI M YCTAIOCTH MaTepHaa eé.

IlpuHiner - BeIOOpa KOMIIOHOBKM HH3a OypwibHOM  konowHel (KHBK) mis
IIPEIOTBPALIEHHUS CAMOIIPOU3BOJIEHOTO UCKPUBJICHHS CKBAXKHHBI.

Knaccupukanms KHBK, npumensiembix mist OypeHHS BEPTHKAIBHBIX CKBAKHH; HX
JIOCTOMHCTBA ¥ HEIOCTATKH; 001aCTh IPUMEHEHHS.

Ouenka >¢dextuBHocTH KHBK 110 mpenoTBpaineHuio WM CHHXECHHIO WHTEHCHMBHOCTH
CaMOTIPOM3BOJILHOTO UCKPHUBIICHHSI CTBOJIA CKBAXKHH.

Ocobennoctu Bei6opa KHBK st 6ypeHust HakKJIOHHBIX CKBaXKHH.

Ponb yuera u xoHTpONIS 1 GEPEHIINATBHOTO TaBICHUS B IMOBBIIICHHH ) ()EKTHBHOCTH
OypeHust riryOOKHX CKBaXKHH.

Crioco0bI MpeABapUTEIFHOTO M OIIEPAaTHBHOTO MPOTHO3UPOBAHUS TJIACTOBBIX JaBJICHHIA.
CyurHocTs crioco6a OypeHus! IpH paBHOBECHH JAaBIICHHM B CHCTEME «IIIACT-CKBAKUHAY.
CnenunansHoe 060pyI0BaHue U MPUOOPEI, HEOOXOAUMBIE UTst OYpeHHs TIPH PaBHOBECHH
JIaBJICHUH.

Bb160p MIIOTHOCTH MTPOMBIBOYHOM YKHJIKOCTH.

Bei6op croco6a OypeHHss B 3aBHCHMOCTH OT T'€OJIOTHYECKOTO pa3pes3a, Ha3HAYCHHS,
ryOMHBI CKBO)XKUHBI, YCIOBUH OypeHusi, 00ycTpoicTBa paiioHa OypoBBIX padoT.
[Topsitok TPOEKTUPOBAHHS PEKHUMOB OYPECHHSL.

Metoabl IPOEKTUPOBAHUS; UX JTOCTOMHCTBA M HEJOCTATKH.

OCOOEHHOCTH TPOEKTHPOBAHUSI PEKUMOB JUISL  pa3IMYHBIX  CIIOCOO0B  OypeHwHs
CIUTOITHBIM 3a00€eM.

CneunanbHbple pexuMbl OypeHus:: oTOOp KepHa; OypeHHe pasjM4YHBIX Y4aCTKOB
HAKJIOHHBIX CKBaXXHMH; MMpopaboTKa CTBOJIA.

TpeGoBanus, npeabsBIsIEMbIE K UCXOIHBIM JaHHBIM JJISl aHAJTH3A.

O6paboTka HCXOIHBIX JTAHHBIX.

Peanmzanus npoexTHOTrO pexuma OypeHus: Ha 6ypoBoif.

KoppekTrpoBKa peKOMEHIAl|i TEXHOJOTHYECKOH KapThl B 3aBUCMMOCTH OT H3MEHEHUSI
GHU3NKO-MEXaHUYECKUX CBOMCTB TOPHBIX ITOPOI.

PerynupoBanue u aBToMaTu3aius npoecca OypeHusl.

TpeboBanus, MpeabsIBISIEMBIE K PETYISTOPaM Ioga4yu OypHIBHOTO HHCTPYMEHTA.
[IpubGopsl, mpuMeHsieMbIe 171t KOHTPOJIS ITporiecca OypeHHsl.

[Tpumenenre OBM 1uis oniepaTHBHOTO KOHTPOJISI ¥ ONITUMH3AIMH PEKUAMOB OypeHHsI.
OmnpeneneHue MOHSITHE OCIOKHEHHM.

Bunbr ociioxHEeHUHN.

[Ipenynpexnenuit razonedrenposiBieHut U 60prda ¢ HUMH.

Busl aBapuit, UX IPUYUHBI U MEPBI IPEAYTIPEKICHHSL.

Opranusanust paboT Mpu aBapuu.

[TepcrieKTHBBI COBEPLICHCTBOBAHMS TEXHOJIOTMHM W TEXHUKH OypeHHsS] M HOBBIIICHHS
3G (EKTUBHOCTH CTPOUTEIIHCTBA CKBAXKUH.

[TepBuynast ToKyMeHTanus B OypeHUH.

TexHUUeCKU TPOEKT Ha CTPOUTEIILCTBO CKBAXKHH.

['eostoro-rexHuuecKuii HapsiaI.

[Toxa3zaTenu, onpeaessonme IpoI0JDKUTEIHOCTD IUKIIA CTPOUTEIBCTBA CKBAXKHH.
Ckopoctb OypeHusi.

CebecTOMMOCTD CTPOUTENBCTBA CKBAXKHHBI.

Bonpocsr k 3agery

Hasnauenue u cocraB OypuiabHOH KOJOHHBL. KOHCTpyKIMs 21eMEHTOB €€.
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Cranzapte! Ha GypHITbHBIE TPYOBI, OYpHIIbHBIE 3AMKH H IPYTHE SJIEMEHTHI KOJTOHHEL
XapakTepucTHKa Pe3bOOBBIX COEAMHEHUH OyPHITBHON KOTOHHBL.

JIOCTOMHCTBA M HEOCTATKH CyIIECTBYIOMMX KOHCTPYKIIHIA OypHIIBHBIX TpYyO, HX
COCIMHEHUH 1 IPYTHX 3JIEMEHTOB KOJIOHHBI; 06JIaCTH TPHMEHEHHSL.

OKCILTyaTaIus 9JIEMEHTOB OYPHIIbHOMN KOJIOHHBL

Tpy6uble 6a3bl, uX QYHKINH U OCHAIICHHE.

IIpuemxka 1 mpoBepKa 371eMEHTOB OypPUITBHOMN KOJIOHHBIL.

Jleexrockonus 21eMEHTOB KOJIOHHEL: CIIOCOGHI, TAHUPOBAHHE H OpraHA3aIHs pabor.
CriocoGbI KpetuTeHust 6y pHIIBHBIX 3aMKOB, KOHTPOJTb KPYTSIIIIET0 MOMEHTA.

. YX01 32 pe3p00BBIMHU coeanHeHnsIMA. CMasKa Juist pe3bo.
. KoHTpoJIb repMeTHIHOCTH 31eMEHTOB Gy pHIIBHOM KOTOHHBI U & coemuHen . CIoco6b!

HOBBIIIECHHUS] TEPMETHYHOCTH.
KonTtpouns Bpamaiomero MoMeHTa, [peaBaeMoro KOIOHHOM B IpoIecce OypeHwusi.
Ilacrioprusanms u yuer paboThI 3J1EMEHTOB 6YPHIIBHOM KOJIOHHBL.

Byl peMOHTOB OYpHIIBHOM KOJIOHHBI.

Kone6anust GypuibHoO# kooHHBL [IpHYMHEI M YCTOBHS X BO3HHKHOBEHHS, pa3BUTHS U
YCHITHSI.

Bimnsinne koneGanuit 6ypHIIbHON KOJOHHBI Ha PabOTy MAPOMIEYHBIX H0JIOT, OypHUITBHBIX
TPpyO 1 5QHEKTUBHOCTH pa3pyIIeHNs FOPHBIX TOPO]I.

MeToapl MCTIOTB30BaHHS MM YCTPAaHEHHs OTIEIBHBIX BHIOB KOJIeGaHW B OypuIIbHOIM
KOJIOHHE.

BonHOBBIE OTpaXkaTenH, aMOpPTH3AaTODPBI; NPHHIMIB HX ACHCTBHS; JOCTOMHCTBA H
HEIOCTATKH.

MecTHbIE THAPABIMYECKHE IIOTEPH B SIEMEHTAX [UPKYIISIIMOHHON CHCTEMBL

Ouncrka 326051 CKBaXHHBI. 3aKOHOMEPHOCTH O rbeMa IILIaMa.

Omnperienienre CKOPOCTH BOCXOISIIETO MTOTOKA UPKY/IAIHOHHBIX areHTOB, HE0OX0IMMOi
JUIsl BEIHOCA IILTaMa.

Xapakrep BIMSIHMS OCHOBHBIX (PAKTOPOB Ha 3(PMEKTHBHOCTH OYHCTKH 3a60S1 OT
BBIOYPEHHOU TOPO/IBI.

BimsHue mama B MOTOKe rasa Ha 3a60HHOE TaBIICHHE.

Ilepenan naBnenuit B Hacaakax u Typ6o6ypax.

HeycranoBusiumecs TeueHns oHO(DA3HBIX KUIKOCTEH B UPKYIISIIHOHHON CHCTEME.
IIpH4nHbBI caMOTIPOHU3BOEHOTO HCKPUBIICHHS CKBAXKHH M €10 3aKOHOMEPHOCTH.
OtpunarenbHbIe OCIEACTBHSI CAMONIPOU3BOIBHOTO HCKPHBIICHHSL.

JlomycTruMBble penenbl OTKIOHSHHS! CTBOJIA CKBAKHUHBI OT BEPTHKAIHA.

Mepbl  mpeynpexaeHus  CaMONpPOM3BOJIBHOIO — MCKPUBIEHWS M OTPaHHYCHHS
UHTEHCHUBHOCTH €TO0.

Crenn¢uka pexuma OypeHWs B MHTEpBaIaX, TEOJNOTMYECKOE CTPOCHHE KOTOPBIX
OJIaroNpUATCTBYET CAMOIIPOM3BOIEHOMY HCKPUBIIEHHIO.

Lenn GypeHnst HAKJIIOHHBIX CKBaXXHH. THITBI TpoQuIel HAKIIOHHBIX CKBAXKHH.

I Ipunimne! BeIGOpa THIIA ¥ pacyeTa mpoQuiIs.

JlomycTimas MHTEHCHBHOCTL TIPHHYIHTEIBHOIO HCKPHUBIECHHS CKBAXHH H (DaKTODHL,
OIIpeACIISIIOIINE e€.

OTtksioHuTENH JUIs OypeHHs HAKIOHHBIX CKBaXHH C MOMOIIBIO 3a00MHBIX JBHTATENCH H
JUISL POTOPHOTO OypeHHS.

Crioco6b1 OPHEHTHPOBAHUS OTKJIOHHTENISL B 3a1aHHOM HAIPABICHHH.

[IpuHIMIBEI pacyeTa yriia yCTAHOBKH OTKIIOHHUTEIS.

KoHTposib 3a HampapjIeHHeM CTBOJNA CKB&XKHHBI B TEPHON pPabOTHI ¢ OTKJIOHSIOLIEH
KOMITOHOBKOH.

CxeMmsl pasmelieHust 060pyI0BaHHS UIsSl COOPYXKEHHUs KycTa CKBaXKHH Ha CYIIIE.
OcOOEHHOCTH TEXHOJIOTHH GYPEeHHS TOPU30HTAIEHO-PA3BETBICHHBIX CKBAXKHH.

YcnoBust paGoTel OypHIIBHOM KOJIOHHBI B BEPTHKAIBHBIX M HCKPHBIICHHBIX CKBAKHHAX.
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Cubl, neficTBylomue Ha OypHIBHYIO KOJIOHHY IIDH PasHBIX CIIOco6ax OypeHHs, W
pacripezielIeHue X M0 JUTHHE KOJOHHBEI,

Mexanndeckast MOIITHOCTS, IIepeiaBaeMasi KOJIOHHOM TpyG NpH pOTOPHOM GypEHHUH.
YCTOMYMBOCTE KOMOHHEI TPYO IO IEHCTBHEM OCEBBIX M IEHTPOOEKHBIX CHI H
KpyTSIIero MoMeHTa. [[IOCKUH ¥ ClIMpaibHBIi POIOIBHBINA H3THO.

Orpenienienue JUIMHBI OIYBOJIHBI H3rHOA B CTECHEHHBIX YCIOBHSIX CKBAYKHHBL

DaKTOpBI, BIUSIONME HA PACHPE/ICICHHE HANPSHKEHH 10 JUTMHE KOJOHHBI B MPOIIECCE
OypeHus.

[{ukndgeckuil XapakTep H3MEHEHHUs HAPSOKEHHH B Tporiecce GypeHHsI.

OcoGenHoCTH yCroBHiA paGoTH Pe3bOOBBIX COCAMHEHNH B Pa3HBIX y4acTKax GypHIBHOMN
KOJIOHHBI.

YcranocTHeld, abpa3sHBHBIA W 9PO3HOHHBIA H3HOC JIEMEHTOB KOJOHHBI BHIBI M3HOCA
3JIEMEHTOB KOJIOHHBI.

[IpuHIMIbl BHIGOPAa KOMIIOHOBKH OYpHIIBHOW KOJIOHHBI TIPH pa3iM4HBIX CIOCOGax
OypeHHSs CKBaXKHUHBI,

PacyeT 6ypuibHON KOJIOHHBI HA TPOYHOCTH.

O6ocHoBaHHe BHIOOPA PACUETHBIX HAIPY30K U KO3 (HUIMEHTOB 3araca MPOYHOCTH.
Meroavka pacdyera 6ypHIIBHOM KOJIOHHBI HA TPOYHOCTb.

Crennduxa pacyera Ha IPOYHOCTH B HHTEPBAJIE 3HAUMTETLHBIX H3MCHEHHMH 3€HUTHOTO U
a3UMYTHOTO yTJIOB.

Y4er BO3MOXXHOTO H3HOCA HIEMEHTOB KOJIOHHBI M yCTAJTOCTH MaTepHasa eé.

IlpuHnuner - BeIGOpa  KOMNOHOBKH —Hu3a OypuwibHOM  kosnomsel (KHBK) s
IpeI0TBPAIEHHS CaMOIIPOM3BOJIBHOTO UCKPUBIICHHS CKBaXKHUHEI.

Knaccupukanms KHBK, npumensembix st GypeHHsS BEPTHKAIBHBIX CKBAXHH, HX
JIOCTOMHCTBA M HEAOCTATKH; 00J1aCTh IIPUMEHEHHS.

Onenka s¢pexruBHOCTH KHBK 110 NMpenoTBpaliennio Ml CHUKEHHIO HHTEHCHBHOCTH
CaMOITPOMU3BOJIBHOTO UCKPHBJICHHSI CTBOJIA CKBAYKHUH.

Ocobennoctu Bei6opa KHBK juist GypeHnss HakJIOHHBIX CKBAXKHH.

Posb yuera u KOHTpoNs M depeHIMaTbHOTO AaBIeHUs B OBBIIIEHHN 3(pHEKTHBHOCTH
OypeHHs TITyOOKHUX CKBAXKHH.

Croco6r! mpeIBApUTENTBHOTO M OTIEPATHBHOTO MPOTHO3MPOBAHUSI TIITACTOBBIX JIABJICHHUIA.
CymnocTs ciocoba OypeHHs Ipyi paBHOBECHH JaBJICHHH B CHCTEME «ILTACT-CKBAXKUHAY.
CrnennansHoe 060pyn0BaHAE U TIPHOOPBI, HEOOXOAMMBIE JUIsl GYPEHHUS IIPH PABHOBECHH
JIaBJICHUH.

BrI60p MmII0THOCTH IPOMBIBOYHOM YKUAKOCTH TIPU OYPEHUH CKBAXKHUH.

BriGop cmocoba OypeHHst B 3aBUCHMOCTH OT I€OJIOTHYECKOTO pa3pe3a, Ha3HAYCHWS,
rTyOWHBI CKBXXHHBI, yCIIOBHH OypeHusi, o0ycTpoiicTBa paitoHa GypoBsIX paGoT.
ITopsi1ok MPOEKTUPOBAHUSI PEKUMOB OYpEHHS.

Meroap1 MPOEKTUPOBAHHUS; UX JOCTOMHCTBA U HEIOCTATKH.

OcOGEHHOCTH  NPOEKTHPOBAHMS PEKUMOB JUISl  PA3IMYHBIX CHOCOGOB  OypeHHs
CILIOIITHBIM 3a00eM.

Cnenmanbable  peXuMbl OypeHMs: OTOOp KepHa;, OypeHHe pasjIMyYHBIX YYaCTKOB
HAKJIOHHBIX CKBa)XXHH; MpopaboTKa CTBOJIA.

TpeGosanwusi, npenbsBisieMble K MCXOIHBIM JTaHHBIM IS aHAIM3a PEXHUMOB OypeHHS.
O06paboTka HCXOTHBIX JaHHBIX.

Peanu3zanms npoexTHOTo pexxumMa OypeHus Ha 6ypoBOii.

KoppekTrpoBKka peKoOMeHIaliii TeXHOJIOTHYECKOM KapThl B 3aBUCMMOCTH OT H3MEHEHHUS
(pH3MKO-MEXaHHUECKUX CBOMCTB FOPHBIX TOPOI.

PerynupoBanue u aBroMatusarus npouecca Oypenus. TpeGoBaHUs, TpeabsBIsIEMble K
peryysTopam nojgauu OypHIBHOTO HHCTPYMEHTA.

[Ipubopsl, mpUMEHsIEMbIE [UISI KOHTPOJIS TIpoIiecca Oy peHus.

IIpumenenne 9BM u1st onepaTHBHOTO KOHTPOJIS i ONTHMU3AIMH PEKUMOB OyPEHHSI.
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Onpenenienre MOHATHS OCIOXKHEHHE. BHIBI OCIOKHEHWH, M WX HPHYHHBI H MEpHI
IpeayIpexXACHUSI.

Byl aBapuii, IX IPUYMHBI U MEPBI TIPEYIIPEIKICHHUS.

IlepcrieKTUBBI COBEPIICHCTBOBAHHMS TEXHOJOTHH M TEXHMKH OypeHHs M TOBBIIICHHS
3} (HEKTUBHOCTH CTPOUTENILCTBA CKBAKHH.

Ilepuunas noxkymeHTamus B OypeHHH. TeXHHYECKHH NPOEKT HA CTPOMTEIHCTBO
CkBaXuH. ['eomoro-TexHnyeckuit Hapsiz.

[Toxa3zarenu, ompeeNsIomue MPpoI0JDKHTETFHOCTE UK CTPOUTEILCTBA CKBAXKHH.
CkopocTtb OypeHusl.

CebecTouMOCTh CTPOUTENTBCTBA CKBAKHMHEL

O6pasus1 ®OC

Tembl 1151 J12a00PATOPHBIX 3aAHITHH

Onpenenenne moka3aTelned MEXaHHYECKHX CBOWCTB TOPHBIX IOPOJ  METOIOM
BIIaBJIMBAHUS IITAMITA

Ompenenenne abpa3sUBHBIX CBOUCTB TOPHBIX TIOPOI

W3yuenne KOHCTPYKIMH GYPOBBIX J0JIOT ¥ OYPHUIIBHBIX TOJOBOK.

W3y4yenne n koIupoBaHUE H3HOCA OTPAOOTAHHBIX JI0JIOT.

Ornpenenenre BEIMYMHBI HAYaJIbHOW MEXaHHYECKOM CKOPOCTHM TPOXOAKH H TEMIIa
CHMDKEHHSI CKOPOCTH ITPOXOJIKH BO BPEMEHH.

M3yyenne 3aKkOHOMEPHOCTEH pa3pylIeHHs TOPHBIX MOPO/ MIAPOLICYHBIMH I0I0TAMH.
[IpuHIAI TIPOEKTHPOBAHHS PEXUMOB OypeHHs IpH 3a0ypUBAHWH CKBAKMHEI, 3ape3Ke
HOBOT'O CTBOJIA, 0OTOOPE KEepHa.

[IpoexTHpoBaH¥e MPOMBIBOYHOMH KHIKOCTH IIPH Pa3HBIX CIIoco0ax GypeHus.

Oopaszen st 1a00paATOPHOTO 3aJAHHS

CTaHKH-Ka4YaJIKH

1. Beenenue

2. Coneprxanue

3. IIpMHIAI TPOEKTHPOBAHMS PEXUMOB OypEeHHS IIPH 3a0ypUBAHNM CKBAXHHEL, 3apE3Ke
HOBOT'0 CTBOJIa, 0TOOpE KepHa. :

4. 3akmodeHue

Hcnonb3oBanHas tuteparypa



g.ﬂﬂ 3a4eTa

Ob6pazerr Gmitera

MHUHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUNCKOM ®EJIEPALIMA
I'PO3HEHCKHUI I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKHA
VHUBEPCUTET um. akax. M.JI. MUJIJIMOHIITUKOBA

JAncounimmaa «TexHoJiorust OypeHust »

®akyabrer ['T] npoduias moaroToBKu «SIEKTPONPHUBOI U ABTOMATHUKAY

Bbuner 1

OTtpunareabHbIe OCIEACTBHS CAMOIIPOU3BOIBHOIO HCKPHUBIICHHS.

. JlomycTuMBle mpeenbl OTKIOHEHUS CTBOJIA CKBAXKUHBI OT BEPTUKAIIH.

3. Mepbl TpeaynpexaCHUs CaMOINPOU3BOIBHOTO HCKPUBICHUS W  OIPaHUYCHUS
UHTEHCUBHOCTH €T0.

DO —

YTBepxaao:

«_» 20 1 3as. xagheopoii

MHUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOMN ®EJEPAIIN
I'PO3HEHCKHU I'OCYJIAPCTBEHHBIN HE®TSIHON TEXHUYECKHAN
YHUBEPCUTET um. akax. M.JI. MUIJIMOHIIIUKOBA

JAucuuninnaa «TexHosorusi 0ypenus »

®dakyaster ['T] mpoduabs moaAroToBKH «IEKTPOIIPUBOL H aBTOMATHKA)

buaer 2

1. CnocoObl TpEeABApUTEIFHOIO M OINEPaTMBHOTO MPOTHO3MPOBAHHS  IUIACTOBBIX
JIaBJICHUM.

2. CymHocTh crocoba OypeHHs NpH paBHOBECHH JaBJICHHMH B CHCTEME «IUIACT-
CKBXHHAY.

3. CnenuanbsHoe o0OpynoBaHWe © MpuUOOpBl, HEOOXOAMMBIE s OypeHHs IIpH
PaBHOBECHH aBJICHHIA.

Y TBepxKaao:

«_» 200 1 3as. kagheopoii




ITacnopT ¢oHaA OLEHOYHBIX CPEACTB AHCHHILIHHBI

Tabauna 7
Kon
Ne KonTpomupyemsie pa3aeiibt KOHTPOJIHPYEMOHA HaumenoBanue
n/m (TeMBI) TUCIUTUTHHEI KOMIIETCHIINU OLIEHOYHOT'O CPE/ICTBA
(MM ee JacTH)
1 | Beenenue OK-5 O6cy>1<,ueH1:I'e
COO0IICHUH
2 | Ob6mue cBeneHHsS OIIK-1 Ochxcnerie
coo0meHunit
3 O630p cOBpeMEHHBIX CITOCOOOB OK-5 Ob6cyxnenne
Oypenus OIIK-1 coo0meHni
OIIK-1
4 OU3NKO-MEXaHUIECKUE [1K-1 Ob6cyxnenue
CBOMCTBA TOPHBIX TTOPOJT [1K-3 cOOOIIeHHH
PRl Ob6cyxnenue
5 | MuctpymenT nis Oypenus [1K-3 M
3aKOHOMEPHOCTH PabOTHI [TK-1
Ob6cyxneHue
6 | mopoaopa3pyIIaroIIero [1K-5 %
coobmeHuit
MHCTPYMEHTA
. O6cyxeHne
7 | 3aboiiHBIC ABUTATETH [1K-5 JAAVE
cooOmeHni
Crienuuka TEXHOTOTHH Ot
8 [TK-1 biu-onpoc
pa3IHYHBIX c110cO00B OypeHus TK-3
[1K-3 O6cyxneHue
9 | BypunpHas KOJIOHHA TK-5 P S
10 ['mapoaspomHamMuka [TK-4 O6cysxnenne
[UPKYJISIHIAOHHON CUCTEMBI coobmeHuit
1 ITpoBoaKa CKBa)KMH B 3aJaHHOM [1K-3 O6c¢yxnenune
HalpaBJICHUU [1K-5 COOOICHUH
[IpoexTrpoBaHWE KOMIIOHOBOK H i Ubeyaisuie
12 P 6p 4 KOITOHH [1K-3 coo0ImEeHu I
pacyeT OypPHIIbHBIX KOJI [IK-5 Brmmenpioe
Oco0GeHHOCTH TEXHOJIOTHH
O6c¢cyxnenne
OypeHust IpyU PaBHOBECHH OK-5 .
13 - cooOmeHun#
JaBJICHUH B CUCTEME «ILJIACT- OIIK-1
brun-onpoc
CKBKHHA
Bri6op criocoba u I1K-1 Ob6cyxnenune
14 | mpoeKTHpOBaHUE PEKUMOB [1K-3 cooO1meHn
OypeHHs CKBaXKUH ITK-5 bimn-onpoc
Ocnoxuenust npu OypeHUH I1K-3 O6cy>xnem£e
15 CoO00ImEeHn I
CKBa)XUH [1K-5
brun-onpoc
e O6cyxaeHue
[1K-5 .
16 | ABapum B OypeHUH TK-6 coOO0IIeHUH
T1K-9 Brun-ompoc
17 | IlepcriekTUBBI pa3BUTHS OIIK-1 OGcyxnenne




OypeHwus [1K-1 cooO0MIeHuIt
[1K-3 baun-onpoc
JlokyMeHTanus1, Opranu3anus u OIK-1 Ob6cyxnenune
18 | TeXHHKO-2KOHOMHYECKHUE CoOO0IIeHUH
[1K-3
bmun-onpoc

MoKas3aTely OypeHHs CKBayKHH
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9. MarepHa/ibHO-TeXHHYECKOe 00ecredeHne JHCIHITHHbI

JUis mpoBeneHUs JIEKIUHM MOJB3YIOTCS IIaKaTaMu, MaketamMu ((OHTaHHAs apMmarypa,
CTaHOK-KaJayika) u 000pya0BaHHUSI.

Texnuueckue cpeznctBa 00yueHus — cocpeoToueHs! B 1abopaTopusix kadenpbl «k BPOHI M»
(1a6. 2-33 u 2-35).

B naGoparopuu conepxarcs 2JIEKTPOHHBIE BEPCHUHU JIEKIIMH METOJIMYECKHX YKa3aHUM K
BBIIIOJTHEHHIO ITPAKTHYECKUX 3a/IaHHH.



CocTaBuTeb:

noueHT kapenps: «bPOHIM» JL.X. Kanbipos
CoraacoBaHo:
3aB.xap. «KBPOHI'M», k.T.H. IOUEHT AIIl. Xananos

3aB. Beinyckaromeii kapenpoit
«DNEeKTPOTEXHHUKA U 3JIEKTPONPUBOI», K.T.H., JOUEHT M. Maromaznos

Jupexrop IYMP, k.¢-M.H., IOLEHT M.A. Maromaea



