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1. Ileau u 3aaa494 AUCUMIJIMHBI

[Ipenmerom wm3ydeHuss JaHHOM JucuuIuiMHbBl  «TexHosoruss OypeHMsD»  sBIsAETCA
TEXHOJIOTUYECKUN OypoBOM HMHCTPYMEHT, TEXHOJOTHS OYpeHHUS CKBaXXHH M BBINOJHEHUS
BCIIOMOTAaTEJIbHBIX ONEpaluil NpU COOPY)KCHHHM CKBAKUH, KPEIUICHUE CKBAXHUH, a TaKKe
IMPUYKUHBI, BBI3BIBAOIIHUEC aBapHWu, MCPbI NPCAYIIPCKACHUA W JIMKBUAAIWU Ppa3jJIddHOro poaa
OCJIOXHEHUH 1 aBapuii, OypoBbI€ YCTAHOBKU M YCTPOWCTBO UX OCHOBHBIX Y3JIOB.

33.,[[21‘-11/1 HU3YUCHUA JUCHUIIIINHBI:

® U3Y4UTh COBPEMEHHBIE METOJbl OLIEHKH (PU3UKO-MEXaHMUYECKUX XapaKTEPUCTUK MOPHBIX
NOPO/I, BIUSIOMINX HA MPOLecC OypeHHs CKBAXKHH;

® HAyyuTCAd IPOU3BOJUTH HEOOXOMUMBIE pAacyeThl W OOOCHOBaHME IO BHIOOPY U
JKCIULyaTalud OypoBOTO OOOPYAOBaHMSI M TEXHOJIOIMYECKOI'O MHCTPYMEHTA AJIS pa3iIMuHbIX
YCIIOBHI;

® YCBOUTbh METOJIbl OLICHKU 3((HEeKTUBHOCTH OypeHMs CKBAXKHH IIPHU PAa3JIMUHBIX Crocodax
OypeHusi, IpueMbl OTOPAKOBKHU M 3aMEHbI H3HOILIEHHOTO 000PYA0BaHUS U ITOPOI0PA3PYIIAIOLINX
HHCTPYMEHTOB.

2. MecTO TUCHHUILIMHBI B CTPYKTYpe 00111e00pa30BaTeIbHON MPOrpaMMbl

JlucuuminHa OTHOCUTCS K BApUATUBHOM 4acTH MpoQecCuOHaNbHOro nukia. s usyuenus
Kypca TpeOyeTcs 3HaHHe: MaTeMaTHKH, (PU3UKH, COIpoMara, oOIel Ireoorun, HauepTaTesIbHON
TEOMETPHH.

B cBow ouepenp, IaHHBIM Kypc, MOMHMO CaMOCTOSITEJIBHOTO 3HAYCHMS, SBISAETCS
IpeIUIECTBYIOEH AUCUUILIMHON sl KypcoB: «lIpoexkTupoBaHue CKBaXMH»; «3aKaHUMBaHUE
CKBaXHH»; «OCI0XHEHUS U aBapuy NpU OypeHUH HE(PTAHBIX M Ta30BBbIX CKBAXUH»; «MOHTaX U
SKCIUTyaTaIsi 0ypoBOoro o00pya0BaHUs».

3. Illepeyenb MJIaHMpPYyeMbIX Pe3y/bTATOB O00y4YeHHUs] MO AUCHHUIUINHE (MOAYJIO0),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKCHHUSI KOMIIETCHIIHI

Tab6aunna 1
Koa mo ®I'OC Nuaukaropsl IInanupyemsble pe3yJbTaThl 00y4YeHHS
AOCTHKEHM S no gucuuniaude (3YB)
IIpodeccnoHaIbHBIE

[IK-1.  Cmocoben | I1K-1.1. Onpenensier 3HaTh: OCHOBHBIE THUIIBI 000PYI0BaHUS,
y4acTBOBAaTh B | MapaMeTphI UCIIOJIB3YEMBIE B CBOEH
pacuere 000pyI0BaHUS poeCCUOHATBHON IEATETbHOCTH
nokasarenen 00BEKTOB YMeTh: aHaTM3UPOBaTh XapaKTEPUCTUKU
(GyHKIIMOHUPOBaHUS | PO EeCCHOHATBHON Y IapaMeTpbl 000py10BaHuUs, YTOObI
TEXHOJIOTHYECKOTO | AESITEIBHOCTH BbIOpaTh HanboJsee MoIXOASIINI BapHaHT

obopymoBaHUS |
CUCTEM

JUIA BBITIOJIHCHUS 3a/la4U

Baagers: 3HaHUSIMU O XapaKTCPUCTHUKAX

TEXHOJIOTHYECKOTO 000pyI0BaHUs, HCIIOIB3YEMOTO B CBOEH

000pyI0BaHUS poeCCHOHATILHOMN J1eATEIbHOCTH

o6bekToB I1]1 [IK-1.2. PaccuuthiBaer | 3HATH: o0rue CBEJICHUS 0
PEKUMBI paboThl | TEXHOJIOTUYECKOM  OOOpYJOBaHUM U
00BEKTOB cucremMax TEXHOJIOTHYECKOTO
po¢eCCHOHATBHON obopynoBanus 00bexToB I1]]
JeSITeTbHOCTH YMeTh: OCYLIECTBIATh PacuéT pPEXKHUMOB

paboTel  OOBEKTOB
ACATCIIbHOCTHU

npodecCuOHATbHON




Baanerns: MeTomaMu aHain3a Imokasareineu
(OYHKITMOHMPOBAHUS  TEXHOJIOTHYECKOTO
o0opyoBaHUs u CHCTEM
TEXHOJIOTHYCCKOTO obopynoBaHus
o0bekToB I1]]




4. O0beM AUCHMILVIMHBI U BBl y4e0HOH padoThI

Taoauma 2
Bcero CeMmecTpbl
Bux yueGHoii paGoTsi 4acos/ 3a4.e/. 2 4

0P0 300 | 03®0 | oo 3p0 | 03®0
AyIuTOpHBIE 3aHATHS (BCEro) 32/0,89 10/0,28 32/0,89 32/0,89 10/0,28 32/0,89
B toM uncne:
Jlexun 16/0,45 4/0,11 16/0,45 16/0,45 4/0,11 16/0,45
[TpakTH4eckue 3aHsATHS
CeMuHapbl
JlaboparopHbie pabOTHI 16/0,45 6/0,17 16/0,45 16/0,45 6/0,17 16/0,45
CamocrosiTesbHasi pabora (Bcero) 76/2,11 98/2,72 76/2,11 76/2,11 98/2,72 76/2,11
B tom umncne:
KypcoBas pabora
Pedepatsr 10/0,28 10/0,28 10/0,28 10/0,28
U (unu) opyaue 6udvl camocmosmenvHol pabomol.
TeMbl 17151 CaMOCTOSITEIBHOTO U3YYEHUS 46/1,28 | 40/1,11 46/1,28 46/1,28 | 40/1,11 46/1,28
[ToaroroBka K 1a00paTopHBIM paboTaM 20/0,56 | 40/1,11 20/0,56 20/0,56 | 40/1,11 20/0,56
[TonroTroBKa K MPaKTUYECKUM 3aHSATHIM
[TonroroBka K 3a4eTy 10/0,27 18/0,5 10/0,27 10/0,27 18/0,5 10/0,27
Bua orueTrHocTH 3a4erT 3a4eT 3a4eT 3a4erT 3a4erT 3a4er
OBIman TPy I0eMKOCTS BCEI'O B yacax 108 108 108 108 108 108

BCEI'O B 3au. 3 3
JUCIHHUILINHDI 3 3 3 3
eIMHUIAX




5. Conepxxkanue Q¥ CHUTINHBI

5.1. Pa3zgennl TUCHUNJIMHBI U BUABI 3aHATHI

Taoaumna 2
Jlexu. Jla6. | Jlexu. | JIab. Jlexu. JIa6.
No Haumenosanue pa3nena 3aH. 3aH. 3aH. 3aH. 3aH. 3aH. Bcero yacos
W JUCUHUILTMHBI 10 4achl yachl | 4Yachl | Yachl 4achl 4achl
ceMecTpam 0D0 | 0BO 0390 | O3d0 300 300 O® | O3 | 30
O O O
1 | Beenenue
2 | O0wue cBeneHus ) ) 2 2 4 4
3 0O0630p COBPEMEHHBIX
croco0oB OypeHus
4 DU3HKO-MEXaHHUCCKHE 4
CBOMCTBA FOPHBIX MOPOJT 2 2 2 2 4
5 | UactpymenT nist Oypenus
3aKOHOMEPHOCTH PabOTHI 2 2 4 4
6 | mopoaOpa3pyIIAOLIETO 2 2
WHCTPYMEHTA
7 | 3a0oiiHble IBUraTENN 2 2 4
Crneuunduka TeXHOIOTUU
8 | pa3mu4HBIX CIOCOOOB
OypeHus
9 | bypunbHas KoJOHHA
I'mppoaspoauHamuka ) ) 2 2
10 | oMpKYISLMOHHON 4 4
CHUCTEMBI
11 [IpoBoaKka CKBaXXMH B 4
3aJJaHHOM HalpaBJICHUH 2 2
IIpoexkTupoBanue 2 2 4
12 | KOMIIOHOBOK M  pacyeT
OYpHIIbHBIX KOJIOHH
Oco0eHHOCTH TEXHOJIOTUU 4
13 OypeHust Mpu paBHOBECUU 2 2
JIaBJICHUH B CHUCTEME
«IJIACT-CKBAKHHAY P 2 4
Bri6op crioco0a U 2 4 6
14 | mpoekTHpOBaHUE PEKUMOB
OypeHHsI CKBAXHH 4
15 OcnoxHenus npu OypeHun
CKBa)XMH 2 2 2 2 4
16 | ABapuu B OypeHuu
17 [lepcriekTuBBl ~ pa3BUTHUSA 4
OypeHust
JoxymeHnTanus, 2 2
OpraHu3alusi U TEXHUKO- 2 2 4
18 | skoHOMHUYECKHE
MOKa3aTeln OypeHus
CKBQKUH
UTOIO: 16 16 16 16 4 6 32 32 10




5.2. Conep:xanue pa3iesioB TUCUUIIMHBI

Taoauua 3

HaumenoBanue
pasaea TUCHUNIMHBI

Coaeprxanue pasiena

2

3

BBeaenue

3HaveHne OypoBbIX paboT B HeTera30400bIBAIOIICH U APYTHX
OoTpacisix HapoaHOro xossicrea. Kparkas xapakTepucTuka
COCTOSTHUSI TEXHOJIOTUU U TEXHUKU OYpEHHs CKBAXKHH.

O01Me cBegeHus

[TonsaTne O CKBaxXuHe, €€ DJJIEMEHTAaX, KOHCTPYKUHUHU, O
MOJIOKEHWH OCH CTBOJNAa B mpocTpaHcTBe. Knaccudukanus
CKBaKHH MIPUMEHSAEMbIX B HedTera3zo100bIBAIOIIEH
MPOMBILUIEHHOCTH: 10 Ha3HAYEHUIO, MO MPOCTPAHCTBEHHOMY
MOJIOKEHUIO OCH, [0 XapaKTepy pa3MeENIEHUs YCThEB U IPYTUM
npu3HakaM. [IoHsTHE O UKIIE CTPOUTENBCTBA CKBAXKUHBI U €T0
ctpykrype.  CoxaepkaHMe  OCHOBHBIX ~ 3TaloB  IMKJIA
CTPOUTEIILCTBA.

O030p  coBpeMeHHBIX
crnoco0oB Oypenust

[TonsiTe o crocobe Oypenus. Kiaccudukanys coBpeMEHHBIX
crnocoboB. Kparkas xapakTepucTuka CYIIHOCTH KaKIOIro
croco0a; JOCTOMHCTBA, HEIOCTAaTKH, O0JAacTH NPUMEHEHMS,
HEepCHEeKTUBBl pa3BUTHUA. DyHKIMOHAIbHAs cxeMa OypoBoOH
YCTAHOBKH ISl BPAIaTeIIbHOTO OypeHHs.




DuU3UKO-MeXaHHYeCcKHe
CBONCTBA TOPHBIX
nopoj

OcHOBBI MeXaHMKHM TBepAbIX Tel. lIoHsATHE O HaNpsSHKECHHOM
COCTOSIHMM UM IIPOCTBIX BHJAX €ro. MeXaHW4ecKue CBOMCTBA
TBEPABIX TEJ: YIpYyrue, IUIACTUYECKHE U IPOYHOCTHEIE.
TexydecTs U GoOpMBI ero nposiBiaeHus. [loHsTHE CruIomHOCTH
ropHoi noponsl. HanpspkeHHOE COCTOSIHME TOPHBIX IIOPOX B
Helpax 3emid. ['eoctatnueckoe M OOKOBOE JaBJIEHHME Kak
KOMIIOHEHTbI TopHoro aasieHus. Ko3dduuuent OokoBoro
pacniopa. [TopoBoe (macToBoe) JaBiIeHUE B TOPHBIX MOPOAAX.
[Tonsatne o ko3¢ ¢uUIHEHTEe aHOMAJIBHOCTH W AHOMAJIbHBIX
IUTACTOBBIX JAaBleHHsX. [uupopaspeiB mopon. Ilonstue 00
MHJCKCE JaBICHUS TuApopaspbiBa Mopoi. MexaHuueckue
CBOICTBa FOPHBIX OPOJI IPU Pa3IMUHBIX BUAAX

HaMpsOKEHHOTO COCTOSIHMSI; BIIMSAIOLIME HA HHUX (DAKTOPHI.
Oco0eHHOCTH HaNpsSKEHHOTO COCTOSIHUSI TOPHBIX MOPOJ MpHU
BJIaBIMBaHUU KECTKUX HUHJEHTOPOB. Onpenenenue
IIOKa3aTesIel MEXaHUYECKUXCBOMCTB TOPHBIX MTOPOJ METOAOM
CTaTUYECKOro BAaBIMBaHMs mramMmna. Kiaccuduxanus ropabx
IIOPOJ 110 MEXaHUYECKUM CBOMCTBaM. MexaHu3M pa3pylleHHUs
ropHeix nopoa. BraBmuBanue. CkaukooOpa3zHOCTH Ipolecca
paspylleHMsl TOPHBIX IIOpOJA IpU BIABIMBaHUM. BinsHue
T epeHnaIbHOr0 JIaBICHUS, TEMIEpaTyphl, CBOHCTB U
KOMIIOHEHTOB >KMJIKOCTEH OKpYXKAlOLIEH cpeabl Ha Ipolece
pazpyuienust. OcoOEHHOCTH pa3pylleHUsl TOPHBIX MOPOJ MHpHU
JUHAMHYECKOM BJIaBIMBaHUU. Buasl paspylieHus nopoj npu
Oyperun  (YCTaJIOCTHOE,  IOBEPXHOCTHOE,  OOBEMHOE).
AOpa3uBHOCTh TopHBIX Mopoj. [Iporecc U3HAIMBAHUSA U €TO
XapaKTepUCTUKU. MeToapl u3yueHusi aOpa3suBHBIX CBOWCTB
ropueix nopoj. Knaccudukanus abpasuBHocTH. Bypumocth
TOPHBIX MOPOJI ¥ UX KJaccu(UKaIMs, oKa3aTeau OypruMOCTH.




Knaccudukanusa mopoaopaspyliaomero HWHCTPYMEHTa IO
Ha3HAYEHUIO U TI0 XapaKTepy BO3JEHCTBUS Ha TOPHBIC TOPOIBL.
OO6sacTp TPUMEHEHUS [JIOJIOT PEeXKYIEe-CKaIbIBAIOIIEIO U
ucruparouee-pexymero aeicrsud. [llapomeunsie nosora.
Oco0eHHOCTH KOHCTPYKIIUHU, U3TOTOBJICHUS U KJIacCCU(pUKALIUS
HIapoIeyHbIX J10JI0T. COpPTaMeHT MA0JOT IO BOOPYKEHUIO
(I'oCT 20692-75). KoHcTpyKTHBHBIE 0COOCHHOCTH
BOOPY)KEHHUSl IIAPOIIEYHBIX JOJOT Pa3IUYHbIX MOJEIIEH.
KoHcTpyKiuu orop mapomeyHsx JoJ0T U UX KiacCupuKanus
no I'OCT 20692-75. IIpoMbIBOUHBIE CUCTEMBI IIAPOLIEUHBIX
noiioT, ux knaccudukamus mo 'OCT 20692-75. KoncTpykmus
M COpPTAaMEHT  HacaJoK. BiusHue  KOHCTPYKTHBHBIX
0COOEHHOCTEH TPOMBIBOYHBIX CUCTEM M KOH(PUTYpaLlUU JOJI0Ta
HA Ka4ecTBO OYHUCTKM 3200 OT BBIOYPEHHOH TIOPOIBI.
3aKOHOMEPHOCTH U3HAIIMBAHUSA U (PAKTOPHI, BIUSIIONINE HA €T0
MHTEHCUBHOCTh. HOpMasnbpHbIN 1 aBapuiHBIi N3HOC 10510T. Kon
JUISL KpaTKOW 3amucH XapakTepa M CTENeHH H3HOIIEHHOCTU
J10J10Ta. JIOCTOMHCTBA M HEJOCTATKU IAPOLICYHBIX J0JIOT IO
CPaBHEHMIO C JpYyruMu BuaaMu J0s10T. KepHonpuemHsbie
ycrpoiictBa u  OypunbHble ronoBku. Kiaccudukanus
KEPHONPUEMHBIX YCTpOHCcTB. KOHCTpYKIMHM KEpPHONMPHUEMHBIX
YCTPOMCTB co CHEMHBIMU u CTaIlMIOHAPHBIMU
KepHOnpueMHHKamMHu. KOHCTpyKIuM OypHIBHBIX TOJIOBOK.
HNHCTpyMEHT cHenuaibHOT0 Ha3HAYCHHs], TPUHIUI paboThl U
0COOEHHOCTH KOHCTPYKIIHIA.

HucTrpymeHTt I
OypeHus
3aKkoHOMepHOCTH
padoThI
NOPOA0Pa3Py A0 LIEro

HHCTPYMEHTA




3

Oypenusi. dakTop, BIUSIONIME HA MOKa3aTead PabOThI JOJIOT.
3aBUCHMOCTH HAa4YaJIbHOM MEXAHUYECKON CKOPOCTH IMPOXOJKU
OT CBOMCTB rOPHOM MOPOBI, TUIIA I0J0TA, OCEBOM HArpy3KHu Ha
HEro M 4YacTOThl €ro BpALIEHUS, YCIOBUN peaau3aluu
MEXaHMYECKOM MOIIHOCTH MOABOAMMOW K JOJIOTY, BHJA,
CBOWCTB, pacxoia IPOMBIBOYHOM IKUJIKOCTH U CKOPOCTH
ucTeueHuss e€ W3 HacaJoK, BEIMYMHBI THUIPABIUYECKON
MOIIHOCTH, TOJBOAMMON K JONOTYy, JAu(QepeHInaIbHOro
naBieHus. J{narpamMmma u3MeHeHusl yriryoJieHus 10J10Ta 3a OMH
000poT OoT oceBoil Harpy3ku. Ilytm ymyudmieHus kauecTBa
OUMCTKU 32005. 3aKOHOMEPHOCTH HU3MEHEHHS] MEXaHW4YeCKOU
CKOpPOCTM  TPOXOJKM  BO  BpPEMEHH,  OOYCIIOBICHHBIC
M3HAIIMBAaHUEM DJJIEMEHTOB JI0JIOTa. BinsHHMe pa3iauuHbIX
(GakTOpOB Ha TEMI CHI)KEHUS MEXaHHYECKOH CKOpOCTH
MPOXOJKA BO BPEMEHM U JOJTOBEYHOCTU OIOPHI JOJIOTA.
PanmonanpHas mpoJo/KUTEIBLHOCTh pabOTHI 10JI0Ta Ha 3a00¢€,
BbIOOp e€. Pacuer Bpamiamomero MOMEHTa U MOIIHOCTH,
HeoOXoauMon Uit paboTel gojota Ha 3aboe. Ilonarme 00
ynageHHOM MoMeHTe. DakTophl, BIMSIONIME Ha BEIUYUHY
yIenbHOro MoMmeHTa. (OCOOCHHOCTH pa3pylIeHHs] TOPHBIX
MOpoJA  KOJBIEBBIM 3aboeM mpu oTOOpe KepHa, IIpu
pacmpeHun CTBOJIA paCIIUPUTEIISIMHU. Cnenuduka
CTymeH4aroro paspyumenus 3abos. Choenuduka pexuma
OypeHus npu oToope KepHa. BiusiHue napaMmerpoB pexxuma u
TEXHOJOTUU OypeHHs Ha BbIXOJA KepHa. IIpuHuummel BbIOOpa
KEPHOMIPUEMHOTO YCTPOMCTBA U OYPUIILHOM TOJIOBKH B Pa3HbIX
ycIoBUsAX. MeponpusaTis U yCTpOHCTBAa OOeCHedHBaroIIne
COXPaHHOCTh KE€pHa IpU OypEeHHUU U NpPU TPAHCIOPTUPOBKE C
32004l.

3a00iiHbIE IBUTATEIHN

OcHOBHBIE TpeOOBaHMS K 3a00HMHBIM  JIBUTATEISIM.
Knaccudukanus  3a0oiiHbpix  gBurareneit.  TypOoOypsl.
VYerpoiicTBo u MPUHITUTT NENCTBUSA TypOoOypa.
XapakTepucTuka TypOWHBI TPU TMOCTOSSHHOM  pacxofe.
Kputepun ruaponnHamMuyeckoro moaoduss B TypOMHaXx.
®opmynbl mogo0us U UX MpuMeHeHue. Buasl Typ6o0ypoB, ux
JIOCTOMHCTBA U HEAOCTaTKU. BUHTOBBIE 3200l HBIE ABUTATENH.
VYerpoiictBo m npuHuun aercteusa B3Jl. JlocrouHcTBa M
HEJIOCTaTKH BHHTOBOTO 3a00MHOTO JBHUTATENsl. DIEKTPOOYPHI.
KoHcTpykiusi  27eKTpoOypoB B CHUCTEME  TOKOIOJABOAA.
BrixonHast  xapakTtepuctuka diekTpoOypa U (paxTopsl,
BJIMSIIOILIME HA HEE.

Cnenndpuxa
TEXHOJIO0I'uMn
Pa3JIMYHBIX CIIOCO00B
OypeHus

Oco0OeHHOCTH TEXHOJOTHMH pOTOpHOro Oypenus. [IpuHIMIBI
HOPMHPOBAHUSI ~ pacxoja IMPOMBIBOYHOM  KUIKOCTH U
PETyINPOBAHUS THAPABINYECKONH MOIIHOCTH, MOIBOJIUMON K
noaoty. OrpaHuueHHsl, HaKJIa{bIBA€MbI€ Ha PEXUM POTOPHOTO
OypeHHs TEXHHUYECKON XapaKTepUCTUKON OypOoBOil yCTaHOBKH
U TIPOYHOCTHIO OYpHUIIbHON KOJOHHBL. CrOCOOBI KOHTPOJS 32
OTpabOTKON JOJOT TP POTOPHOM OypeHWHU. YTpaBlieHHE
mporeccoM poTtopHoro Oypenus. OCOOEHHOCTH TEXHOJIOTUH
TypOMHHOrO OypeHHs: B3aWMOCBS3b MapaMEeTPOB peXHUMA.
BriusiHue AuHaMUYHOCTH paboTHI J10J10Ta Ha YacTOTY




BpareHus Bajia TypooOypa. [IpuHIHIBI pacyeTa XapaKTepHBIX
3HAYEHUH YacTOTHI BpAIllEHUs Baja MPU IMOCTOSHHOM pacxojie
MIPOMBIBOYHOM >KMIKOCTH. Pacuer pacxomga mIpOMBIBOYHOMN
KUAKOCTH, HEOOXOIUMOTO JIJIsl yCTOHYMBON paboThI TypO0Oypa
IIpU 3aJJaHHOU 0CeBOI Harpy3ke Ha 070T0. KOHTposib 4acToTh
BpaineHus Basia Typ6o0ypa. CriocoObl peryInpoBaHus 4aCTOTHI
BpamieHus. llpuHuunel BeiOOpa Auamerpa, TUNA M 4YHCIa
cekuuii Typ000Oypa, a TakKe pacxoja MPOMBIBOYHOM KUIKOCTH
Uit OypeHust ckBaxkuH. O011re 3aTpaThl MOLTHOCTH Ha MPOIIece
TypounHoro Oypenus. Koaddumumentsl nepesaun MOIMIHOCTH
Ha 3a00#1 ¥ nmyTu uX noBblmeHUuss. OCOOEHHOCTH TEXHOJIOTUU
OypeHHsI ¢ TOMOIIBIO PEAKTUBHO-TYPOMHHBIX JIBUTATENICH.
Oco0eHHOCTH TEXHOJIOTUU C TIOMOIIIbI0 BUHTOBOTO 3a00itHOTO
nsurarens (B3/]). Bsanmocssa3p napamerpa pexuma OypeHHs
npu ucnois3zoBanun B3J[. KommnekcHas xapakTepucTuka
COBMECTHOM paboThl cuctembl «Hacoc-B3/[-nonoro-moponaa
3a00s1» MpPH MOCTOSITHHOM PAcX0jieé MPOMBIBOYHOU KUIKOCTH.
Bnustane nuHaMUYHOCTH pabOoThI 10JI0TA HA YaCTOTY BPALICHUS
Baia B3/1. [lpunnumne! BeiOopa auameTpa u uncia cekuuid B3 /1,
a TaKkKe pacxoja TMPOMBIBOUYHOM KUAKOCTU HJsi OypeHus
ckBakuHbI. KoadduimeHTs nepenays MOIIHOCTH HA 32001 1
nyTd uXnoBblieHus. OCOOEHHOCTH TEXHOJOTUU OypeHus ¢
MOMOIIBIO 3JIEKTPOOYpOB. B3auMOCBs3b mapaMeTpoB pexuMa
OypeHus TpU  HCHOIB30BAaHUM  dnekTpoOypa. Pacuer
JOMYCTUMOW  OCEBOM Harpy3ku Ha J070T0. CrocoObl
pEeryJlMpoBaHMsl 4YacTOTHl BpallleHHUs Balla dJIEKTpoOypa.
CoBMecTHass pabota 3JeKkTpoOypa € THUIPOMOHUTOPHBIMU
JOJI0TaMM; NPUHIUI ~ pacyera HEoOXOJIUMOIo  pacxoja
MPOMBIBOYHON  kuakoctH.  KoaddummeHtsl  nepegauu
MOITHOCTH Ha 32001 ¥ MyTH WX MOBBIIICHHUSI.

bypuibHas K0JI0HHA

Ha3nauenne u coctaB OypuiabHON KOJOHHBI. KoOHCTpyKIus
aneMeHTOB €. CTaHAapThl Ha OypuUIbHBIE TPYObI, OypUIIbHBIE
3aMKM M JIpyrM€ DJJEMEHTBl KOJIOHHBL. XapaKTepUCTUKA
pe3bOOBBIX COEIMHEHUN OypUIIbHON KOJOHHBI. JIoCTOMHCTBA 1
HEIOCTAaTKU CYIIECTBYIOUINX KOHCTPYKIMH OypHIIBHBIX TpPYO,
WX COEIUWHEHUH W JPYruxX DJIEMEHTOB KOJOHHBI, 00JacTu
MPUMEHEHHU. DKCIUTyaTalus 2JIEMEHTOB OypUIbHON KOJIOHHHBI.
TpyOnble 06a3bl, ux ¢(yHKIMM M ocHameHue. Ilpuemka u
MPOBEPKA AJIEMEHTOB OypWJIbHOW KOJIOHHBI. JledexTockomnus
AJIEMEHTOB KOJIOHHBI: CIIOCOOBI, TNIAHUPOBAHHUE U OpraHU3alus
pabot. CnocoObl KkperuieHus: OypuibHBIX 3aMkoB, KoHTpoib
KPYTSAIIEr0O MOMEHTAa. YXOJ 3a pe3bOOBBIMH COEIMHEHHSIMH.
Cwmaszka ns pe3p0. KOHTposib TepMETHYHOCTH DJIEMEHTOB
OypuIIbHOI KOJIOHHBI U €€ coequHeHn. CrlocoObl MOBBIIIEHUS
TePMETUYHOCTH. KonTponp  Bpamaromero  MOMEHTa,
IIPE1aBaeMoOro KOJIOHHOM B nporuecce OypeHusl.
[Tacioptu3anust u yd4eT palbOThl DJIEMEHTOB OYpPHIHLHOU
KOJIOHHBI. Busibl peMOHTOB OypuibHOM KonoHHBL. Konebanus
OypHIHbHOM KOJIOHHBI. Buipl




KoneOanuii. [IpuauHbI ¥ yCIIOBHS X BOZHUKHOBEHUS, PA3BUTHS
U ycuieHus. BnusHue xonebanuit OypHIIbHONM KOJIOHHBI Ha
paboTy  MIAPOMICYHBIX  JOJOT, OYypWUIBHBIX TPYyO W
3G PEKTUBHOCTh  pa3pylICHUsT TOPHBIX MTOpoA. MeTossl
UCTIOJIb30BAHUS WIIN YCTPAHEHUS OTJEIbHBIX BUIOB KOJICOaHHA
B OypuipHOW  KoJOHHEe.  BoJHOBBIE — OTpaxarenw,
aMOpPTHU3aTOPhl; MPUHIMIB MX ACHCTBUSA; JOCTOMHCTBA U
HeJOoCTaTKU.  TexHonoruueckas  OCHacTka  OypuibHOU
KOJIOHHBI.
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I'mapoaspogunamuka
HUPKYJIAUNOHHOK
CHCTEMBI

Pacyer ruapaBaMYeckux TOTEPh NpPH JAMUHAPHBIX U
TypOYJEHTHBIX TEUEHUSAX BSA3KUX, CTENEHHBIX U BA3KO-
TUTACTUYHBIX )KUJKOCTEH. MeCTHBIC THAPABINYECKHUE ITOTEPU B
AIIEMEHTaX IHUPKYISIIHOHHOM cucteMbl. Ounctka 3a00s
CKBaXHMHBI. 3aKOHOMEPHOCTH TMoabeMa nuiama. OnpeneneHue
CKOPOCTH BOCXOJSILEro IMOTOKAa IUPKYJISIMOHHBIX areHTOB,
HEOOXOAMMOW Uil BBIHOCA [UIaMa. XapakTep BIMSHUSA
OCHOBHBIX (hakTOpOB Ha 3(PGHEKTHBHOCTH OYUCTKU 32005 OT
BBIOYpEHHOH 1opoibl. [I[pHHIMIIEI pacdeTa pacxo/a KHUIAKOCTH,
yuclia ¥ JUaMeTpOB HACaJ0K B THAPOMOHUTOPHOM [OJIOTE,
HEOOXOMUMBIX U1 d(P(PEKTHBHOW OYUCTKH 320051 M PabOTHI
THJIpaBIMYECKOT0 3aboifHoro jaBuratens npu OypeHuu
CKBaXMHBL. | mapasinyeckuii
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IIpoBoaka CKBa:KUH B
3aJaHHOM
HANPaBJIeHUH

pacueT HUPKYJIALUOHHOM CUCTEMBI ITPH OyPEHUH C IPOMBIBKON
HEC)KMMAEMbIMHU JKUJKOCTSMHU. ['MapaBiauyeckue IOTEpU B
HUPKYISIUOHHON CHUCTEME 3a CYET MECTHBIX COMPOTHBICHUN
(HacagoK J0J0T U 3aMKOB). BiusiHue 111ama B MOTOKE ras3a Ha
3aboifHoe nasnenue. Ilepeman naBieHWit B Hacaakax u
Typb6oOypax. HeycraHoBuBmMecs TedeHHMs] OAHO(A3HBIX
JKUJIKOCTEM B LUPKYJISAUMOHHOM  cucreme.  Pacuer
TUAPOIMHAMUYECKOTO JaBJICHMS MPU MEPEMEIIEHUH KOJIOHHBI
Tpy0 B CKB@XHHE, BOCCTAHOBJIEHMH U TNPEKpalCHUH
HUPKYISUUU  KUAKOCTH. [IpHuMHBI  caMONpPOM3BOIBHOIO
VCKPHUBJICHHUS CKBAKUH " ero 3aKOHOMEPHOCTH.
OtpunarenbHbIe MOCIIEICTBUS CaMOITPOU3BOJILHOTO
UCKpUBJIEHMs. JlomycTuMBble Mpenensl OTKIOHEHUs CTBOJIA
CKB&XMHBI ~ OT  BEpTUKaIU. Mepbl  OpeaynpexIeHus
CaMOIIPOU3BOJIBHOTO VCKPHUBJICHHUS " OTpPAaHUYEHUS
UHTeHCUBHOCTH ero. Cnenuduka pexuma OypeHus B
WHTEpBaJax, re0JI0OTH4YECKOe CTpOEHHE KOTOPBIX
OJIarompUsITCTBYET CaMOMIPOU3BOIFHOMY MCKpHUBIeHUO. [lenn
OypeHHs] HAKJIOHHBIX CKBXMH. THMBI Mpouieid HaKIOHHBIX
ckBakuH. [lpuHnunel BbIOOpa THHA U pacyeTa MPOQUIIS.
JlonycTmasi ”HTEHCUBHOCTb IIPUHYAUTEIBHOIO UCKPUBIICHUS
CKBOXHMH U (akTopel, onpenesstomme e€. OTKIOHUTETH IS
OypeHHs] HAKJIOHHBIX CKBAXHH C TIOMOIIbIO 3a00HWHBIX
nBurateneii w st potopHoro  Oypenus.  CrocoObl
OpUEHTUPOBAaHUS OTKJIOHUTENS B 3aJaHHOM HaIlPaBJICHUU.
[TpuHIMIIBI pacyeTa yriia yCTaHOBKU OTKJIOHUTeNA. KoHTpoib
3a HalpaBJIEHUEM CTBOJIAa CKB)XHUHBI B MEPUOJ PaOOTHI C
OTKJIOHSIFOLIEN KOMITOHOBKOM. Cxembl pa3sMeLIeHus
000pyIOBaHUS JIs1 COOPYKEHHUSI KycTa CKBa)KHMH Ha CyIIIE.
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OCOOCHHOCTH ~ TEXHOJIOTUM  OypeHuss  TOpPH30HTAJIBHO-
Pa3BETBICHHBIX CKBAKUH.
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IIpoexTupoBaHue
KOMIIOHOBOK M pacyer
OypHMJIbHBIX KOJIOHH

VYcnoBusi paboTsl OypWJIBHOW KOJIOHHBI B BEPTHKAJIBHBIX U
UCKPUBJICHHBIX  CKBakMHax. Cuibl, JAeWCTByIOIIME Ha
OypWJIbHYIO KOJIOHHY MpPH pa3HbIX Crocodax OypeHws, u
pacrnpezeneHue HMX IO JJJIUHE KOJOHHBL. MexaHuuyeckas
MOILHOCTb, I€peAaBacMasl KOJIOHHOW TpyO INpuU pOTOPHOM
OypeHun. YCTOWYMBOCTH KOJOHHBI TPYO TMOJ JACHCTBHEM
OCEBBIX U IEHTPOOESKHBIX CHJI M KPYTSIIero MoMmenTa. [Imockuit
W CHUPAIBHBIA TPOJOJIbHBIA H3ruo0. OmnpenerncHue IJIUHBI
MOJIYBOJIHBI HM3rH0a B CTECHEHHBIX YCIIOBHSX CKBa)KHUHBI.
@dakTophl, BIUAONIME HA paclpeiesieHue HaNpsDKeHUH 10
JUTMHE KOJIOHHBI B npoiecce Oypenus. L{uknnyeckuii xapakrep
M3MEHEHUs HalpshKeHUH B rnpouecce OypeHus. OcoOeHHoCTH
yCIIOBUHM paboThl pe3bOOBBIX COSAMHEHHUM B Pa3HBIX y4acTKaX
OypWJILHOW  KOJOHHBI.  YCTQJIOCTHBIH, a0Opa3WBHBIA U
SPO3UOHHBIA H3HOC JJIEMEHTOB KOJOHHBIL. Buasl wu3HOCa
DIIEMEHTOB KOJIOHHBI. [IpMHIMITEI BBIOOpPa KOMIIOHOBKH
OypUJIbHOM KOJIOHHBI TPHU Pa3NUYHBIX croco0ax OypeHus
CKBaXHHbI. Pacuer OypWIBHOM KOJOHHBI HAa MPOYHOCTb.
O6ocHoBaHME BEIOOPA PACUETHBIX HATPY30K U KOAPDUITUECHTOB
3amaca npoyHoctu. MeTouka pacuera OypuJibHON KOJIOHHBI Ha
npoyHocTs. Crnenuduka pacuyera Ha MPOYHOCTh B MHTEpBAJIEC
3HAYUTEIBHBIX N3MEHEHHIA 36HUTHOTO M a3UMYTaJIbHOTO YTJIOB.
Y4eT BO3MOXKHOTO U3HOCA 3JIEMEHTOB KOJIOHHBI U YCTaJOCTH
marepuana e€. [lpuHOMOBI BBIOOpa KOMIIOHOBKH HH3a
OypunsHoii  konouuel (KHBK) nns  mpemoTBpaieHus
CaMOIIPOU3BOJILHOTO WCKPHBIICHUS CKBa)KHHBI.
Knaccupukanms KHBK, npumensembix st OypeHus
BEPTUKAJBHBIX CKBAXHH, WX JOCTOMHCTBA M HEIOCTaTKH;
obmacte npumeHenus. Onenka s3¢dexruBHoctn KHBK mo
NPEOTBPALICHHIO WITN CHIDKEHHIO UHTEHCUBHOCTH
CaMONPOM3BOJILHOTO ~ HMCKPUBJIEHHMS  CTBOJA  CKBaXHH.
OcoOennoctu BbiOOpa KHBK nns OypeHus HaKIOHHBIX
CKBaXXMH.
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OcobGennocTu
TEXHOJIOTUM  OypeHust
npu PaBHOBECHH
JaBJIECHUH B cHCTeMe
«IJIACT-CKBAKMHA»

Ponp yuyera m koHTpons nuddepeHIranibHOrO TaBICHHS B
MOBBIIECHUH 3()PPEKTUBHOCTU OypeHHs] TIYyOOKHX CKBa)KHH.
Crioco0mr MIpEeABAPHUTEIIHLHOTO " OIIepaTUBHOTO
MPOTHO3MPOBAHUS TUIACTOBBIX JaBieHuid. CylnIHOCTH crocoba
OypeHusi TpU pPaBHOBECHH JAaBICHUH B CHCTEME «IUIACT-
ckBakuHa». CroenuaibHoe 000pyAOBaHHE U TPUOOPHI,
HEOoOXOMUMBIC JJIT OypeHHs] TP PaBHOBECHH JABJICHUU.
Bb160p MIOTHOCTH MPOMBIBOYHOM JKUKOCTH.
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Bbioop cmocoba wm

NPOCKTHPOBAHHE
PEeKMMOB Oypenust
CKBAKUH

Br16op cmocoba OypeHuss B 3aBUCUMOCTH OT T€OJIOTUYECKOTO
pa3pesa, Ha3HAYCHWsI, TTYONMHBI CKBAXHHBI, YCIIOBUI OypeHHs,
obycTtpoiictBa  paiioHa  OypoBeix  pabor.  Ilopsmok
MIPOEKTUPOBAHUS PEKUMOB OypeHus. Mertobt
NPOCKTHPOBAHUS; WX  JIOCTOMHCTBA W  HEJOCTATKH.
Oco0eHHOCTH TPOCKTUPOBAHUS PEKHUMOB IS  PA3THUHBIX
croco0oB  OypeHHs CIUIOMIHBIM ~ 3a0oeMm.  CrernuanbHbIe
pEeKUMBI OypeHus: 0TOOp KepHa; OypeHue pa3iIuyHbIX




3

Y4acTKOB  HAKJIOHHBIX CKBQXHH, TPOpabOTKa  CTBOJA.
TpeGoBanusi, HpenbsABISEMble K HMCXOAHBIM JTaHHBIM ISt
aHaymza. (OOpaboTka WCXOOHBIX JaHHBIX. Peanmm3arus
MPOEKTHOTO pexuma OypeHus Ha OypoBoil. KoppexTupoBka
PEKOMEHJAIUN TEXHOJIOTMYECKOM KapThl B 3aBUCUMOCTH OT
M3MEHEHHUs (PU3MKO-MEXaHMYECKUX CBOMCTB TOPHBIX IMOPOJ.
PerymupoBanme wu aBTOMaru3amusl Iporecca OypeHus.
TpeOGoBanusi, TMpeAbABISEMbIE K peryisTopaMm Mojaydu
OypwJIbHOTO WHCTpyMeHTa. [IpuOophl, TpUMEHSEMbIE s
KOHTpoJIs Tmporecca Oypenus. Ilpumenenne OBM  musa
ONEPATUBHOTO KOHTPOJISI M ONITUMH3ALUU PEKUMOB OYpEeHUSI.
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OcJ10:KHEeHuS

npu

OypeHuHU CKBAKUH

Onpenenenue MOHATUSA OCJIOXKHEHHE. Buabl 0CI0XHEHUI.
[Tornomenust.  I'azonedreBonomnposBienus.  Hapymenune
YCTOMYMBOCTU CTEHOK CKBaXHUHBI. [IpuxBaThl W 3aTSKKU
KOJIOHHBI ~ TpyO, kemobooOpazoBanus. Crenuduueckue
ocnoxkHeHus. OTpulaTesabHble TOCIEICTBUS OCIOKHEHU.
MeponpusTus 1o IpeaynpexaeHUI0 OCITOKHEHUH.
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ABapum B OypeHumn

[Tonatuss 06 aBapusx B Oypenun. Otiauuue aBapuil oOT
ocnoxHennit. Kmaccudukanus asapmii. I[Ipodumakruueckne
MEpPONPUATHSL IO MPEIYIPEKACHUIO aBapuil.
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IHepcnekTUBBI
pa3Butusi Oypenust

[lepcniekTUBBI COBEPIICHCTBOBAHUSI TEXHOJOTUU M TEXHUKU
OypeHus U TOBBILIEHUS OS()PEKTUBHOCTH CTPOUTEITHCTBA
CKBa)KHH.
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JoxymeHTauus,

opraHu3anusi
TeXHHKO-

IKOHOMHYECCKHE

nmorKasarteJin
CKBaKUH

OypeHus

[lepBuuHas noxkymeHTtauus B OypeHHH. TeXHUYECKH MPOEKT
Ha CTPOUTEIBCTBO CKBAXKHUH. ['€0JIOro-TeXHUYECKUN HAps.
[TokazaTenu, omnpenenstome MNPOJOJIKUTEIBHOCTh —LIHKIA
cTpoutenbeTBa CkBakH. CkopocTh OypeHus. CebecTonMOoCTh
CTPOUTENBCTBA CKBAXKUHBI.

5.3. JlabopaTOpHbBIi NPAKTUKYM

Taoauna 4

HaumenoBanme pa3jaeina
AMCIUILINHBI

Copep:xanue pa3aesa

4

OHpC,Z[CJ'ICHI/IC IoKa3aTellell MEXaHHYEeCKHMX CBOMCTB
TOPHBIX TOPOJ METOAOM BAABJIMBAHUS HITaMIIa

4

OHpC,I[CJ'ICHI/IC a6paSI/IBHBIX CBOICTB TOPHBIX TTOPOJ

N3ydyeHne KOHCTpYKUUNA OYpOBBIX JTOJIOT U OypHIIbHBIX
TOJIOBOK.

I/I3y‘-ICHI/Ie 1 KOJUPOBAHNUEC N3HOCA 0Tpa6OTaHHLIX JOJIOT.

OHpeIICJ'ICHI/IC BEJIMYMHBI HaYalbHOM MEXaHHYECKOM
CKOPOCTH TPOXOAKHM W TEMIIA CHHWKXCHHA CKOPOCTHU
MMPOXOJAKHN BO BpCMCHHU.

N3yuenne 3akOHOMEPHOCTEH pa3pylIeHUs TOPHBIX TTOPOJT
IapOUICYHBIMU JTOJIOTAMHU.

[TpyHIMI TPOEKTUPOBAHUS PEKUMOB OypeHHs TpHU
3a0ypHBaHWUN CKBOXKHUHBI, 3apPE3KEe HOBOT'O CTBOJIA, OTOOpE
KepHa.




8 7 N3yuenne KOHCTPYKIUiA 3a00MHBIX JTBUTATEIICH.

9 9 Pacuer cymmapHOii moTpeOHOCTH OypOBBIX JOJNOT U
sanemenToB KHBK mjist ctponTenbcTBa CKBaXKMH.

10 10 IIpoexTupoBaHue MPOMBIBOYHOM KUAKOCTH IPU PA3HBIX
crioco0ax OypeHwusl.
Pacuer cymMmapHOil  TOTpPeOHOCTH  HPOMBIBOYHOMH

11 10 JKUJIKOCTH W €€ KOMIIOHEHTOB JUIsi CTPOMTENIbCTBA

CKBa’>XHH.

5.4 llpakTuyeckue 3aHATHS (He MPETYCMOTPEHO)

6. Opranuszanusi CaMOCTOSITEJIbHOM Pa0OTHI CTYIEHTOB 10 JUCUMUILIJIMHE

6.1. Bonnpocsl 111 caMOCTOATEIbHOTO H3YYeHHUS

J:?/Jf TeMbl 17151 CAMOCTOSITEILHOTO U3Y4YeHHS

1 2

1 [ToHsiTHE O LIMKJIE CTPOUTENHLCTBA CKBAKUHBI U €r0 CTPYKTYPE.
CopepxaHue OCHOBHBIX 3TAllOB LIMKJIa CTPOUTENILCTBA.

MexaHu3Mm pa3pyuieHus TOPHBIX OPO/I, BAABIMBAHUE KAK OCHOBHOM
BU/J] BO3/IEUCTBUSI BOOPYKEHUS IPU MEXAaHUUECKOM pa3pyLIEHUU

2 ropHbIX nopoJi. CKkaukooOpa3HOCTh Mpoliecca pa3pyIIeHus: TOPHBIX
NOPOJ1 IIPU BJIaBJIMBAaHUU.

3 Oco6eHHOCTH pa3pylLIeHUs TOPHBIX MOPOA IPU JUHAMUYECKOM
BJIABJIMBAHUH. Y CTAJIOCTHOE Pa3pyIICHHE TOPHBIX MOpo. (4)

4 KoHCTpyKIIMM KEPHOIIPUEMHBIX YCTPOMCTB CO CbEMHBIMH U
CTaIlMIOHAPHBIMU KEPHOIIPHUEMHUKAMH.

Konctpykuuu OypmiibHBIX ros1oBoK. Kimaccudukariyst ropHbIX TOPOJ

5 10 TPYAHOCTU 0TOOpa KepHa. NHCTpYMEHT clrielinanbHOro
Ha3HAYCHMUSI.

6 [TuxooOpa3Hble, 3ape3HbIe U Ppe3epHbIC J0JI0TA; PACIIUPUTENH;
KanuOpupyromiee-eHTPUPYIOIUIl HHCTPYMEHT; Ha3HAYCHHUE,
IPUHINI PaOOTHI 1 0COOEHHOCTH KOHCTPYKIUH.

7 BnusiHue napaMeTpoB pekrMa U TEXHOJIOTUU OYpEHHUS Ha BBIXO]L
kepHa. [IpuHIMIIBI BEIOOpA KEPHOPUEMHOTO YCTPOUCTBA U
OypUIIbHOM T'OJIOBKH B Pa3HBIX YCIOBHSIX.

8 BrixosHas xapakrepucTuka 3JeKTpoOypa 1 (hakToOphl, BIUSIONINE Ha
ueé. (7)

9 Pacuer nmomycTumoii oceBoii Harpy3Kku Ha 10710T0. CiocoObt
peryJIMpoBaHMsI YaCTOThI BpaIlleHHsI Bajia 3JIeKTpoOypa.

10 | CoBmecTHas paboTa 351eKTpoOypa ¢ THAPOMOHUTOPHBIMU A0JIOTaAMU;
IIPUHIIMII pacyeTa HE0OXO0IMMOTO pacxo/ia MPOMBIBOYHOMN
KUJKOCTH.

11 | Koapdpuumentsl nepenayn MOITHOCTH Ha 32001 U yTH UX
MOBBILIEHMUS.

12 MeTo1bl UCTTOTB30BaHUS WIIM YCTPAHEHHUS OT/ICIIBHBIX BUIOB
KoJIeOaHU B OypHIIbHOM KOJIOHHE.

13 | BoxHOBBIE OTpakaTenu, aMOPTU3aTOPbI; IPUHIIMIIBI X TEUCTBUS;
JIOCTOMHCTBA U HEJOCTaTKHU.

14 HeycranoBuBmmecs TedeHus: 0JHO(A3HBIX JKUIKOCTEH B

UPKYJISIIUOHHON CHCTEME.
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Pacuer THAPOAUHAMHUYCCKOI0o JaBJICHUS IIPHU NCPEMECILICHUN
KOJIOHHBI pr6 B CKBaAXXUHEC, BOCCTAHOBJICHHUA U TPCKPAILICHUA
HMUPKYJAOUA JKUJIKOCTH.

16

OCOo0EHHOCTH TEXHOJIOTHH OYpEeHUsI TOPU30HTAIBHOTO —
Pa3BETBICHHBIX CKBAKHUH.

17

Onenka 3¢ ¢pexruBHoctd KHBK 1o npeaoTpamiennto wim
CHIDKCHUIO HHTCHCUBHOCTH CaMOITPOU3BOIBHOTO HCKPUBIICHHS
CTBOJIA CKBAXKHH.

18

Oco6ennoctu Beioopa KHBK niis OypeHust HaKkJIOHHBIX CKBa)KHH.
Br160op u pacuer oTkinoHstomux komrnonoBok 1 KHBK s
pEeryJaupoBaHus yria.

19

Bp160p MIIOTHOCTH TPOMBIBOUHOM KHJIKOCTH.

20

[TpuGopsl, MpuMeHsieMbIe JUIsl KOHTPOJIs mporecca oOypenus. (14)

21

[Tpumenenune DBM 11t onepaTBHOTO KOHTPOJIS U ONTUMU3ALIUN
pexumMoB Oypenus. (14)

22

Ce0ecTOMMOCTh CTPOUTEIHCTBA CKBAXKHHBI. (18)

Y4yeOHO-MeTOANYECKOE 0O0ecTIiedeHHe IJIsl CAMOCTOSITEIbHOM PadoThI

1. Bapeukwuii F0.B. Bypenue HeTsHBIX 1 ra30BbIX cKBaXHH. Akanemusi, 2003.

2. bacapeirun FO.M., bynatoB A.U., [IpocenkoB FO.M. Texnonorust OypeHust HeQTSHBIX U

rasoBbIX ckBaxuH. -M.: Henpa, 2001. -312 c.

3. BypoBble craHku u OypeHUEe CKBOKWH. bypeHHe HE(TSHBIX W Ta30BBIX CKBOXKHH
[DnexTpoHHBIH pecypc]: nabopaTopHbiii mpakTukym/ M.B. Mypanxanos [u ap.].— DAeKTpoH.

TekcToBble gaHHbie.— CrtaBponoisib: CeBepo-KaBkasckuili ¢enepanbHblii  YHUBEPCUTET,

2017.— 136 c.— Pexwum nocryna: http://www.iprbookshop.ru/69376.html.

4. bacapeirun F0.M., bymatoB A.U., [IpocenkoB KO.M. Bypenue HedTAHBIX U Ta30BBIX

ckBaxxuH. -M.: Henpa, 2002. -299 c.

5. babasn 3.B. MnxenepHsle pacueTsl Ipu OypeHuu [DnekTpoHHbsld pecypc]/ babdasu 3.B.,
Yepuenko A.B.— DnekTpoH. TekcToBble naHHble.— M.: UHbpa-Unxenepus, 2016.— 440

c¢.— Pexxum noctyna: http:// www.iprbookshop.ru/51724.html.
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25.
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7. OueHOYHBIE CPEACTBA
Bomnpocsl k nepBoii arrecTauuu

1.3nauenue OypoBbIX paboT B HEPTEra30100bIBAOIECH U IPYTHUX OTPACISIX HAPOIHOTO
XO0341CTBa.

Kpartkast xapakTepUCTHKa COCTOSIHUS TEXHOJIOTUH U TEXHUKU OypEHHS CKBAXKHH.

[TonsiTue o ckBaxuHe, €€ eMeHTaX, KOHCTPYKIUH, O MOJI0KEHUH OCU CTBOJIA B IPOCTPAHCTBE.
Knaccugukanus CKBaKMH TNpHUMEHSEMBIX B He(]Tera3ofoObIBaioIeld MPOMBIIUIEHHOCTH: I10
HA3HAYCHHIO, [0 NMPOCTPAHCTBEHHOMY IOJIOKEHUIO OCH, MO XapaKTepy pa3MELIeHUs YCThEeB U
JIPYTHM MPU3HAKAM.

[ToHsiTHe 0 LMKIIE CTPOUTENILCTBA CKBAXKUHBI U €r0 CTPYKTYpE.

CopneprxaHne OCHOBHBIX JTAlOB IMKJIa CTPOUTENIBCTBA.

[TonsiTue o cocobe OypeHwus.

Knaccugukarus COBpeMEeHHBIX CITIOCOOOB.

KpaTkass xapakTepucTHKa CYIIHOCTH KaXKJIOTO croco0a; JOCTOMHCTBA, HEAOCTaTKH, O0JIacTH
NPUMEHEHHUS, TIEPCTIEKTUBBI Pa3BUTHSL.

OyHKIMOHATbHAsI cxeMa OypOBOM YCTaHOBKH JIJIsl BpaIlaTeIbHOTO OypeHusl.

OCHOBBI MEXaHUKHU TBEPABIX TEIL

[TonsiTre 0 HANPSKEHHOM COCTOSIHMH U MIPOCTHIX BUAAX €TO.

MexaHu4eckre CBOMCTBA TBEP/BIX TEJ: YIIPYTHe, IUIACTHYECKUE U TPOYHOCTHBIE.

TexyuecTs U GOPMBI €ro IPOSBICHUS.

[ToHsITHE CIITIOIIHOCTH TOPHOM MOPOIBI.

HanpspkeHHoe coCTOsSIHUE TOPHBIX MTOPO B HEJPax 3€MITH.

['eocraTnueckoe n OOKOBOE IaBICHNE KaK KOMIIOHEHTHI TOPHOTO JIaBJICHHUS.

[TopoBoe (1T1acTOBOE) AaBlIEHUE B TOPHBIX TOPOIAX.

[TonsTHE 0 KO3 PUIHEHTE AHOMATIBHOCTH ¥ aHOMAJIBHBIX MJIACTOBBIX JaBJICHUSX.

I'mnpopaspsIB MOPOI.

[TonsiTHe 00 MHAEKCE AaBIEHUS THAPOPA3phIBa IOPO.

MexaHu4eckrue CBOMCTBAa TOPHBIX TMOPOJ TPH PA3IUYHBIX BUAAX HANPSHKECHHOTO COCTOSHUS,
BJIMSIIONIME HAa HUX (PaKTOPBHI.

OCo0eHHOCTH HANPSHKEHHOTO COCTOSTHUS TOPHBIX TIOPOJI TIPY BJIABIIMBAHUH KECTKHX WHICHTOPOB.
Onpenenenue MnokasaTeneil MEXaHHYECKUXCBOICTB TOPHBIX MOPOJ METOAOM CTaTUYECKOTo
BJIABIIMBAHUS IITAMIIA.

Knaccugukarus ropHbsIX MOpoJi IO MEXaHUYECKUM CBOMCTBaM.

Cxauko00pa3HOCTh TMpoIiecca pa3pyIlIeHUs] TOPHBIX MTOPOJ MPU B/IaBIIUBAHUH.

Bausiaue nuddepeHmanbHOro AaBieHus, TeMIEepaTypbl, CBOMCTB U KOMIIOHEHTOB >KHJKOCTEH
OKpY’KaloIel cpebl Ha MPOIecC Pa3pyIICHHS.

Oco6eHHOCTH pa3pylIeHNs TOPHBIX MOPOA MPU JMHAMHUYECKOM BJIaBIMBAHUU.

YcTanocTHoe pa3pylieHre TOPHBIX MTOPO/I.

AOpa3zuBHOCTH TOPHBIX MOPO/I.

[Tporecc M3HAIIMBAHUS U €T0 XapaKTEPUCTHKH.

Mertoab!l u3ydyeHus: abpa3suBHBIX CBOMCTB TOPHBIX MOPOI.

Knaccudukanus abpa3uBHOCTH.

BypuMocTh TOpHBIX OPOA U UX KJIaCCHU(PHUKAIN, TTOKa3aTelIu OYpUMOCTH.

Knaccugukanuss mopomopa3pylaroniero WHCTPYMEHTa 110 Ha3HAYeHHWI0 W TI0  XapakTepy
BO3/ICHUCTBUS Ha TOPHBIE TTOPOIbI.

OO6nacTh IpUMEHEHHS JO0JIOT PEXYIIE-CKATBIBAIONIETO W UCTHPAIOIIIES-PEXKYIIETO ICHCTBHS.
[Taporeunsle 1070TA.

Oco0eHHOCTH KOHCTPYKLIMH, U3TOTOBJICHHS U KIACCU(PUKALMS IAPOIICYHBIX J10JIOT.

Coprament gomnot no Boopyxenuto ('OCT 20692-75).

KoHcTpykTHBHBIE 0COOEHHOCTH BOOPYXKEHHUS IIAPOLIEYHBIX JOJIOT Pa3IMUHBIX MOJENIEH.
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KoHcTpyKiuu onop mapomeyHsix 10J0T U ux kinaccupukanus no 'OCT 20692-75.
[TpoMBIBOYHBIE CHCTEMBI MIAPOIIEYHBIX A0JIOT, uX Kiaccudukarus mo 'OCT 20692-75.
KoHcTpyKIus U COPTAMEHT Hacal0K.

BiusiHue KOHCTPYKTUBHBIX OCOOEHHOCTEH MPOMBIBOUHBIX CHUCTEM M KOH(UIYpallMH J10JI0Ta Ha
Ka4eCTBO OYMCTKH 32005 OT BBIOYPEHHOM MOPO/IBI.

3aKOHOMEPHOCTH M3HAIIMBAHUSA U (aKTOPbI, BIUAIOLIME HA €r0 MHTEHCUBHOCTh. HopMainbHbIl 1
aBapUMHBIN U3HOC J0JIOT.

. Ko nns xpatkoii 3anucu xapakrepa U CTEIIEHH H3HOUIEHHOCTH J10JIOTa.
48.
49.
50.

JlocToMHCTBA ¥ HEAOCTATKHU IIAPOLIEYHBIX JOJIOT [I0 CPAaBHEHUIO C IPYTMMH BUIaMHU J0JIOT.
Knaccugukanus KepHOIPUEMHBIX YCTPOUCTB.

KoHCTpyKIIuM ~ KEpHOIIPUEMHBIX  YCTPOMCTB €O  ChEMHBIMM U CTallMOHAPHBIMU
KEPHOIIPUEMHHUKAMU.

KoHcTpykiinu OypHIIbHBIX TOJIOBOK.

WMHCTpyMEHT clenuaabHOro Ha3HAYeHUs], IPUHIIMI PA0OThl 1 OCOOEHHOCTH KOHCTPYKLIUH.
[TonsiTHE 0 pexxume OypeHus.

[TapameTpsl pexuma OypeHus U KpuTepuu ero 3pQPpeKTUBHOCTH.

3aKOHOMEPHOCTH PAOOTHI AOJIOT.

HavanpHas mMexaHHMYecKash CKOPOCTb IPOXOJKH, TEMI MaJEHUS MEXaHUYECKOM CKOPOCTH BO
BPEMEHU U TPOJODKUTEILHOCTh paboOThl J0J0Ta Ha 3a00€ — TOKa3aTelH, OMpPEIeISIONIe
KOHEUYHbIE Pe3yJIbTaThl pabOThI J10JI0Ta U MEXAaHUUYECKYIO CKOPOCTh MPOXOAKH B JIFOOOH MOMEHT
Oypenust.

dakTop, BIUAIONIUE HA TIOKA3aTeNIN PabOThI JOJIOT.

3aBUCHUMOCTH HayalbHONH MEXaHUYECKOM CKOPOCTU MPOXOAKH, OT CBOWCTB TOPHON NOPOJIbI, TUIIA
JI0JI0Ta, OCEBOM HArpy3Ku Ha HErO U YAaCTOTHI €TI0 BPAILCHHUs, YCIIOBUH pealln3alliid MEXaHUYECKON
MOIIHOCTH IIOJIBOAMMOM K JI0JIOTY, BUJIa, CBOICTB, pacxo/ia MPOMBIBOYHOM JKUJKOCTH U CKOPOCTHU
UCTEUEHUs1 €€ U3 HacaloK, BEJIMYMHBI T'MIPABIMYECKOM MOIIHOCTH, IOABOJUMOM K IOJIOTY,
TG depeHIaTbHOTO 1aBICHUS.

Juarpamma “3MeHeHUs yriayOJieHus 10J10Ta 3a OUH 000pOT OT OCEBOM HArpy3KH.

[TyTu ynydieHus: KadyecTBa OUUCTKH 3a00s1.

3aKOHOMEPHOCTH U3MEHEHUSI MEXaHUYECKON CKOPOCTU MPOXOJKU BO BPEMEHHU, 00YCIOBIECHHbIE
M3HALIMBAaHUEM 3JIEMEHTOB JI0JI0TA.

Bausiaue paznuuHbIX (DaKTOpOB Ha TEMIT CHHXKEHHS MEXAHMUYECKOW CKOPOCTH TMPOXOIKH BO
BPEMEHHU U JIOJITOBEYHOCTH OIOPHI J10JI0TA.

ParponansHas npoJoDKUTENIEHOCTE pabOTHI 10J10Ta Ha 3a00€, BBIOOD €.

Pacuer Bpamiaromero MOMeHTa ¥ MOIITHOCTH, HEOOXOAMMOM 17151 pabOTHI 10JIOTa Ha 3a00€.
[TonsTHE 00 y1aleHHOM MOMEHTE.

®akTOpHl, BIUSIOLIUE HA BETUUYHUHY YAEIbHOIO MOMEHTA.

OcoOeHHOCTH pa3pylLIeHHsT TOPHBIX IOPOJA KOJBIEBBIM 3a00eM Hpu OTOOpEe KepHa, INpHU
pacuIMpeHnH CTBOJIA PACILIUPUTETIS.

Criermuduka cTyrneH4aToro pa3pymeHus 3a00s.

Crneuunduka pexunma OypeHus npu oT0ope KepHa.

BnusiHue napameTpoB pekuma U TEXHOJIOTMH OYpeHUs Ha BBIXOJI KEpHA.

[TpuHIMIIBI BEIOOpAa KEPHONPUEMHOTO YCTPONUCTBA U OypUIBHOW TOJIOBKU B PA3HBIX YCJIOBHUSX,
yCTpOMCTBA U OYpUIIHHOM rOJIOBKH B Pa3HbIX YCIOBUSX.

OcHoBHbIE TPeOOBaHUS K 3a00HBIM JIBUTATEIISIM.

Knaccugukarus 3a00iHbBIX ABUTaTEICH.

Typ600ypsl.

VYcTpoiicTBO M IPUHIMI ASUCTBUS TYpOOOypa.

XapakTepucTuka TypOUHBI IPU MOCTOSSHHOM PacxXoje.

Kpurepuu ruipoaAHaMHUUECcKOro mo1o0usi B TypOMHaX.

®dopmyiibl 000U U UX IPUMEHEHHUE.

Bunast Typ000ypOB, X JOCTOMHCTBA U HEOCTATKH.

BuHaTOBBIE 32001 HBIE ABUTATEIIH.



81. YcrporicTBo 1 npuHumn aercteus B3/1.

82. JIocTOMHCTBA M HEAOCTATKH BUHTOBOT'O 3a00MHOT0 IBUTATEIIA.

83. DnekTpoOypsl. KoHCTpyKIIHS 3IEKTPOOYPOB B CUCTEME TOKOTIOIBO/IA.

84. BoixogHas XapaKkTepHUCTUKA IEKTPoOypa U (HaKTOphI, BIUAIOIINE HA HEE.

85. OCOOEHHOCTH TEXHOJIOTHU POTOPHOTO OypeHHUS.

86. [IpyHIMIIBI  HOPMUPOBAaHUS  pacxoJa MIPOMBIBOYHOW  KUAKOCTHU U PETyIUPOBaHUS
TUIPABIMYECKON MOILIHOCTH, IIOJBOUMOM K J0JIOTY.

87. OrpannyeHus1, HaKJIaAbIBAEMbIe Ha PEKUM POTOPHOTO OYpPEHHUSI TEXHUUYECKOW XapaKTePUCTUKOM
OypOBOI YCTAaHOBKH M MPOYHOCTHIO OYPHIIBHOM KOJIOHHBI.

88. CrtocoObI KOHTPOJIS 32 OTPAOOTKOM JOJIOT IMPHU POTOPHOM OypEHHUH.

89. OCOOEHHOCTH TEXHOJIOTHH TYpOMHHOTO OypeHHs: B3aUMOCBS3b ApaMETPOB PEKUMA.

90. BiusiHue quHAMUYHOCTH PabOTHI A0JI0TA HA YACTOTY BpallleHHs Bajia TypOoOypa.

91. IlpuHuunel pacueTa XapakTEpHbBIX 3HAUEHUI 4aCcTOTHI BPALLEHHUS Bajla IIPU IOCTOSIHHOM Pacxo/ie
MPOMBIBOYHOM KUIAKOCTH.

92. PacueT pacxoaa MPOMBIBOYHOM KHUIKOCTH, HEOOXOIUMOTO ISl YCTOHYHBOU paboTHl TypOoOypa
IIPU 33/1aHHOM OCEBOM Harpy3Kke Ha J0JI0TO.

93. KoHTpoJb 9acTOTHI BpalieHUs Baia TypooOypa.

94. CriocoObl peryaupoBaHus 4aCTOTHI BpalllEHUSI.

95. IlpuHIIMTIBI BEIOOPA TMAMETpPa, TUIIA U YMCIIa CEKIUH TypOoOypa, a TakKe pacxo/a MpOMBIBOUYHON
KUAKOCTHU U1 OypEeHHs CKBAKHH.

96. OO0u1Me 3aTpaThl MOIHOCTH Ha IPOLECC TypOUHHOTO OypeHusl.

97. Koapuumentsl nepenayn MOITHOCTH Ha 32001 U MyTH UX TOBBIIICHHUS.

98. OcoOEHHOCTH TEXHOJIOTUU OYpEHHUS C IOMOIIbIO PEaKTUBHO-TYPOUHHBIX JBUTATEIEH.

99. B3aumocBs3b napamerpa pexxuma OypeHus npu ucrnonb3oanuu B3 /1.

100.  KommekcHas XapakTepUCTUKa COBMECTHOM paboThl cuctemsl «Hacoc-B3/[-nonoro-nopoaa
3a00s1» IPU MOCTOSHHOMPACXO/IE MPOMBIBOYHOM KUJIKOCTH.

101.  BnusHMe MMHAMUYHOCTH paOOTHI JOJIOTA HA YAaCTOTY BpamieHus Baia B3 /1.

102.  IlpuHummsl BbIOOpa aAuameTpa M uucia cekuuid B3J[, a Takke pacxoma HmpOMBIBOUYHOU
KUAKOCTHU 111 OypeHUs CKBAXKUHBI.

103.  Koa¢dunueHnTtsl nepegayu MOIIHOCTH Ha 32001 M IMYTH UX MOBBIIIEHUS.

104.  OcoOeHHOCTH TEXHOJOTUHN OypeHUs C TOMOIIBIO 3JIEKTPOOYPOB.

105.  B3aumocBs3b apaMeTpoB pexuMa OypeHHsl TP UCTIOIb30BAHUH IEKTPoOypa.

106.  Pacuet momycTUMOM 0CeBOW HArpy3KH Ha J0JIO0TO.

107.  CnocoOsbl peryaMpoBaHus 4YacTOThI BPALlEHHs Baja 3JIeKTpooypa.

108.  CoBmecrtHas paboTta 3y1eKTpoOypa € THAPOMOHUTOPHBIMH JOJOTaMH; MPHUHIMII pacyera
HE00XO0/IMMOT0 Pacxoja MPOMBIBOUHOM KHJIKOCTH.

109.  KoadduruenTs! nepegaur MOITHOCTH Ha 32001 U MyTH UX MOBBITIICHUS.

ATTECTALIMOHHBIN BUJIET Ne 1
Pacuet Bpamaroriero MoMeHTa ¥ MOIITHOCTH, HEOOXOIMMOM ISt pabOoTHI A0JI0Ta Ha 3a00€.
[TonsiTrie 06 yaJeHHOM MOMEHTE.
3. q)aKTOpI)I, BIINAOIINC HA BeJ'H/I‘-H/IHy YJIGJ'II)HOFO MOMCHTA.

N —

Bonpocel Ko BTOpOii aTTecTanuu

1. YcnoBus paboThl OypUILHON KOJOHHBI B BEPTUKAIBHBIX U UCKPUBJICHHBIX CKBAKMHAX.

2. Cunbl, AeicTByrole Ha OYpWIBHYIO KOJOHHY TpU pasHbIX crocobax OypeHus, u
pacrpeziefieHue X Mo JJIMHE KOJIOHHBI.

3. Mexanudeckast MOIIIHOCTb, TIepeiaBaeMasl KOJIOHHOM TpyO Mpu pOTOPHOM OypeHUH.

4. YCTOWYMBOCTH KOJIOHHBI TPYO O] TEWCTBHEM OCEBBIX U IEHTPOOCIKHBIX CHII U KPYTSIIETO
MOMCHTaA.
5. TInockuit m cnMpadbHBIN TPOJOIBHBIN U3THO.
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Onpenenenue ATUHBI OTYBOJIHBI H3TH0a B CTECHEHHBIX YCJIOBUSAX CKBAKUHBI.

@DakTopbl, BIMSIOIME HA paclpe/ielleHue HANpsKeHWH MO JUIMHE KOJIOHHBI B IIpOLiecce
Oypenus..

[{uknuueckuii xapakTep U3MEHEHUs HANIPSDKEHUH B Iporecce OypeHusl.

OcobeHHoCcTH ycnoBUH pabOThI pe3bOOBBIX COCTUHEHUH B Pa3HBIX YYacTKaxX OypHIbHOU
KOJIOHHBI.

VYcranocTHslil, a0pa3uBHBIN U SPO3UOHHBIA U3HOC 3JIEMEHTOB KOJIOHHBI.

. Buzibl B3HOCA 3JIEMEHTOB KOJIOHHBI.
. [IpuHIIMIIBI BEIOOpAa KOMIOHOBKM OYpHIILHOW KOJOHHBI NP PA3TUYHBIX CIIOCO0ax OypeHus

CKBaXKHHBI.
Pacuer OypuibHOI KOJOHHBI HA TPOYHOCTb.

ObocHOoBaHME BBIOOpA pacUETHBIX HArpy30K U K03 (HULIMEHTOB 3amaca IpOYHOCTH.
Metoauka pacuetra OypUIbHON KOJIOHHBI HA IPOYHOCTb.

Crenuduka pacdyera Ha IIPOYHOCTh B MHTEPBAJIC 3HAUUTEIbHBIX U3MEHEHUH 3€HUTHOIO U
a3MMYTHOI'O YTJIOB.

VY4er BO3MOXKHOTO U3HOCA 3JIEMEHTOB KOJIOHHBI U YCTAJIOCTU MaTepuaia e€.

[Tpunumnb! BbIOOpa KOMIIOHOBKY HU3a OypuibHOM KoioHHbI (KHBK) mist npenorsparienus
CaMOIPOM3BOJILHOTO UCKPUBIICHUS CKBAXKHHBI.

Knaccupukanmss KHBK, npumensembix pans OypeHUS BEpTUKAJIbHBIX CKBOKUH; HX
JIOCTOMHCTBA U HEJIOCTATKH; 00JIaCTh IPUMEHEHHUS.

Onenka s¢dexrnBHocT KHBK 1o mpemoTBpalieHuI0 WM CHUKCHHUIO HHTEHCHBHOCTHU
CaMOIPOM3BOJILHOTO UCKPUBJIEHUS CTBOJIA CKBAYKHH.

Oco0ennoctu Beioopa KHBK 11t OypeHust HakJIOHHBIX CKBayKUH.

Ponp yuera u koHTposia TuddepeHIHaabHOro JaBlIeHUs] B MOBBIIEHUN 3()PEKTUBHOCTH
OypeHust IITyOOKHX CKBa)KHH.

Crioco0bl npe1BapuTENbHOTO U ONIEPATUBHOTO MPOTHO3UPOBAHUS IIACTOBBIX JaBICHUH.
CymrHocTh ciocoba OypeHust TPy paBHOBECHH IABJICHUI B CUCTEME «IIACT-CKBAKHHA.
CriennanpHoe 000pynoBaHME M NMPUOOPBI, HEOOXOAUMBbIE A OypeHUs NpH PaBHOBECUU
JIaBJICHUN.

Bb100p MI0THOCTH POMBIBOYHOM JKUKOCTH.

Br160p cniocoba OypeHust B 3aBUCUMOCTH OT T€0JIOTHYECKOTO pa3pe3a, Ha3HAYCHHU S, TITyOUHBI
CKBaXXMHBI, yCJIOBUN OypeHusi, 00ycTpoiicTBa paifoHa OypoBbIX padoT.

[Topsiok MPOEKTUPOBAHUS PEKUMOB OypeHUsl.

MeTopl TPOEKTUPOBAHMSL; UX JTOCTOUHCTBA U HEIOCTATKH.

Oco0eHHOCTH TPOEKTUPOBAHUS PEKUMOB JUISl Pa3IMUHBIX CIIOCOOOB OypeHHUsl CIUIOIIHBIM
3a00eM.

CrneunanbHble pexXUMbl OypeHusi: 0T00p KepHa; OypeHue pa3IudHbIX yYaCTKOB HAKJIOHHBIX
CKBaXXMH; IPOpabOTKa CTBOJIA.

TpeGoBanusi, MpeIbsBIsSEMbIe K HCXOIHBIM JaHHBIM JJISl aHAJIN3A.

O06paboTka UCXOTHBIX TaHHBIX.

Peanuzanus npoekTHOro pekxruMa OypeHusi Ha OypOBOH.

KoppekTtrnpoBka pekoMeHAalUNUi TEXHOJOTHYECKOW KapThl B 3aBUCUMOCTH OT M3MEHEHUS
(bU3NKO-MEXaHUYECKUX CBOMCTB TOPHBIX MTOPOJ.

PerynupoBanue u aBTOMaTH3a1Ms Iporecca OypeHus.

TpeGoBanusi, MpebsABIsSEMbIE K PETYIATOPAM [01a4l OypUILHOTO HHCTPYMEHTA.
[TpuGopsl, NpUMeHseMbIe 7151 KOHTPOJIA Ipoliecca OypeHus..

[Tpumenenne OBM 115t onepaTBHOrO KOHTPOJIS U ONITHUMHU3ALIUY PEKUMOB OYpEHHUS.
OmnpeneneHne NOHITHE OCI0KHEHU.

Bunaer ocnoxaeHni.

[Tpenynpexnenuii razonedrenposiBieHU n 60pbda ¢ HUMH.

Bunp! aBapuii, uX NpUYUHBI U MEPBI IPETYPEKICHHUS.

Opranuzanus padoT Ipu aBapuH.
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[lepcrieKTHBBI COBEPIICHCTBOBAHUS TEXHOJIOTHMM M TEXHUKH OypeHUS H TIOBBIIICHUS
() PEKTUBHOCTH CTPOUTENIHCTBA CKBAYKUH.

[lepBuuHas JOKyMEHTAIUs B OYpEHUU.

TexHu4yecKuit MPOEKT Ha CTPOUTEIHCTBO CKBAYKHUH.

['eosioro-rexHU4YECKHUil HapsA.

[Toxazarenu, onpeaensonue NpoA0KUTEIbHOCTD IIUKIIA CTPOUTEIHCTBA CKBAKHH.
CkopocTtb OypeHusi.

. CebecTOoMMOCTE CTPOUTECIBbCTBA CKBAXKHHBI.

ATTECTAIIMOHHBIN BUJIET Ne 1
Pacuer OypuibHOI KOJOHHBI HA TPOYHOCTb.
ObocHOoBaHME BBIOOpA pacUETHBIX HArpy30K U K03 (HULIMEHTOB 3amaca IpOYHOCTH.
Metoauka pacuetra OypUIbHON KOJIOHHBI HA IPOYHOCTb.

Bomnpocs! k 3a4ery
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Ha3nauenue u coctaB OypuiibHON KOJIOHHBI. KOHCTpYKIUS 371eMEHTOB €€.

CranmapTtbl Ha OypuIIbHBIE TPYObI, OypHIIbHBIC 3aMKH H JPYTHE SJIEMEHTHl KOJIOHHBI.
XapakTepucTUKa pe3bOOBBIX COCAMHEHUI OypHIIbHON KOJIOHHBI.

JlocrouHCTBa M HENOCTAaTKU CYIIECTBYIOUIMX KOHCTPYKUUN OypuiIbHBIX TpyO, HX
COEMHEHUH U APYTUX 3JIEMEHTOB KOJOHHBI; 00IaCTH IPUMEHEHHUS.

OKcmlyaTanus 3J1€MEHTOB OypUIbHOU KOJIOHHBI.

TpyOunble 0a3bl, UX GYHKIIUU U OCHAIICHHUE.

[Tpuiemka 1 MpoBepKa NEMEHTOB OYpUIbHOU KOJIOHHBI.

Jledexrockonus 3J1IeMEHTOB KOJIOHHBI: CIIOCOOBI, TNIAHUPOBAHKUE U OpraHu3aLus padoT.
CrniocoOsI kperieHust OypuiIbHBIX 3aMKOB, KOHTPOJIb KPYTSAIIEr0O MOMEHTA.

VYxox 3a pe3p00BbIMU coeluHEHUSIMU. CMa3Ka 711 pe3b0.

KoHTponb repMeTHuHOCTH 37€MEHTOB OypUIIbHON KOJIOHHBI U €€ coequHeHui. CrocoObl
MOBBILIEHHUS T€PMETUYHOCTH.

KoHnTponb Bpamiaroero MOMeHTa, Ipe1aBaeéMoro KOJIOHHOU B IIpoliecce OypeHusl.
[Tacioptu3zamus u yuet paboThl 371€MEHTOB OYPUIBHON KOJOHHHBI.

Bunibl peMOHTOB OYpHIIbHOI KOJIOHHBI.

Kone6anus OypuibHON KOJOHHBI. [IpHUYMHBI U yCIOBHS MX BO3HUKHOBEHHS, Pa3BUTHUS U
YCUJIHUSL.

Bausinue xoneGaHuii OypuiabHON KOJOHHBI Ha paOOTy LIAPOLIEYHBIX JOJOT, OYPUIbHBIX
TpyO 1 3 (PEKTUBHOCTD pa3pyLICHUs TOPHBIX TOPO/I.

Metonbl UCHONB30BaHUS WM YCTPAaHEHHs OTAEIbHBIX BUAOB KojeOaHMH B OypHUIbHOMN
KOJIOHHE.

BonHoBBIE OTpakaTenu, aMOpTU3AaTOpPbl; IPUHLUIBI HX JAEWCTBUA; JOCTOMHCTBA H
HEJOCTaTKH.

Pacuer ruapaBiIMuecKuX MOTEPh MPU JAMUHAPHBIX M TYpOYJIEHTHBIX TEUCHMSX BS3KHX,
CTEMEHHBIX U BA3KO-TIACTHYHBIX KHUIKOCTEH.

MecTHbI€ THIPaBIMUYECKNE IOTEPH B DJIEMEHTAX LIUPKYIISALIMOHHON CUCTEMBI.

Ounctka 32005 CKBaKMHBL. 3aKOHOMEPHOCTH MOAbEMA IIIaMa.

Omnpeznenenre CKOPOCTH BOCXOJSAIIETO MOTOKA HUPKYIALMOHHBIX areHTOB, HEOOXOAUMOM
JUISL BBIHOCA IIJIaMa.

XapakTep BIUSHUS OCHOBHBIX (PaKTOpOB Ha 3(h(PEKTUBHOCTH OUUCTKH 320051 OT BBIOYPEHHON
MOPO/IBI.

[TpuHIMIIBI pacyeTa pacxo/a )KUIAKOCTH, YACIa U IUAMETPOB HACaI0K B THIPOMOHUTOPHOM
JIOJIOTE, HEOOXOMUMBIX sl d(PPEeKTUBHON OYHCTKH 320051 W PabOTHI THIPABIMYECKOTO
3a00WHOTO JBUraTENs IPU OYPEeHUH CKBAXKHHBI.
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['mapaBianyeckuii pacyer UUPKYISIIMMOHHOM CHCTEMbI Tpu OypeHHMH C TPOMBIBKOM
HEC)KMMAEMBIMU JKAJKOCTSIMHU.

['uppaBnuueckue NOTepu B LUPKYJIALUOHHON CUCTEME 3a CUET MECTHBIX CONPOTUBIICHUN
(HacaoK JTOJIOT ¥ 3aMKOB).

BnusiHue mama B OTOKE raza Ha 3a00MHOE J1aBICHUE.

[Tepenan naBnenuii B Hacagkax u TypooOypax.

HeycranoBuBmmecs: TeueHust 0AHO(PA3HBIX KHUIKOCTEH B IUPKYISIHOHHON CHCTEME.
Pacuer rupoarHaMU4ecKoro AABJICHMs IPU MEPEMEIEHUN KOJIOHHbBI TPyO B CKBaXKMHE,
BOCCTAHOBJIEHMSI U IIPEKPALLEHUH LIUPKYISLUH KUAKOCTH.

[TprunHBEI CaMONPOU3BOIBHOIO UCKPUBIIEHHS CKBaKHH U €70 3aKOHOMEPHOCTH.
OTtpunarenbHble NOCIEACTBUS CAMOIIPOU3BOJIBHOTO UCKPUBIICHUS.

JlonycTrmMble npeaeiibl OTKIIOHEHHS CTBOJIA CKBAKUHBI OT BEPTUKAJIN.

Mepbl  IpenynpexacHHuss — CaMOIPOM3BOJIBHOIO  WCKPHUBJIEHHUS U OIpaHUYEHHUS
MHTCHCUBHOCTH €TO0.

Cremuduka pexuma OypeHUs B HMHTEpBajaX, T'€OJOTMYECKOE CTPOCHHE KOTOPBIX
6J1aronpUATCTBYET CaMOIIPOU3BOJILHOMY HCKPHBIICHUIO.

Llenu OypeHust HAKIIOHHBIX CKBa)KWH. THUIIBI TPpOoQHIIe HAKJIOHHBIX CKBAYKHH.

[TpuHIMIBl BBIOOpA THMA U pacyeTa Npoduis.

JlonycTumasi MHTEHCUBHOCTb IPUHYJIUTEIBHOIO MCKPHUBIIEHUS CKBAXXUH U (aKTOpHI,
onpeAeIsoImue €.

OTtkoHUTENN [T OypeHHs] HAKJIIOHHBIX CKBa)KUH C IIOMOILBIO 3a00MHBIX JBUTATENeH U AJIs
POTOPHOTO OypeHwus.

CriocoObI OpUEHTHPOBAHUS OTKJIOHUTENS B 3aJaHHOM HaIpaBJICHHUH.

[TpuHLIMIIBI pacyeTa yria yCTAHOBKHM OTKJIOHUTEIIS.

KoHnTponb 3a HampaBieHHMEM CTBOJIa CKBaKMHBI B IEPUOJA pabOThl C OTKJIOHSIOIIEH
KOMIIOHOBKOM.

CxeMbl pazMelnieHust 000pyA0BaHUS ISl COOPYKEHHUS KycTa CKBa)KUH Ha CyIII€.
Oco0eHHOCTH TEXHOJIOTMH OYpEeHUs! TOPU30HTAIbHO-PA3BETBICHHBIX CKBAKUH.

VYcnoBus paboThl OypHIIBHON KOJIOHHBI B BEPTUKAJIBHBIX U UCKPUBJIEHHBIX CKBa)KMHAX.
Cunbl, gelicTByrole Ha OYpUJIbHYIO KOJOHHY INpH pasHbIX croco0ax OypeHus, |
pacrpeneseHue Ux Mo JJIMHE KOJIOHHBI.

MexaHHnueckasi MOIIIHOCTb, TepeiaBaeMast KOJIOHHOHM TpyO MpH pOTOPHOM OypeHUH.

VY cTOMYNBOCTD KOJIOHHBI TPYO MO/ JEHCTBUEM OCEBBIX U LIEHTPOOEIKHBIX CUII U KPYTSILEro
MoMeHTa. [ockuii u ciupanbHbIi TPOIOIBHBIN U3THO.

Omnpenenenye JIMHBI MOITYBOJIHBI U3TH0a B CTECHEHHBIX YCIOBHSIX CKBa)KUHBI.

@axTophl, BIUAIOIIME HA PAaCHpEleICHUE HANpPSHKEHUH 0 JJIMHE KOJIOHHBI B IpoOIecce
OypeHus.

[{uknnueckuii xapakTep U3MEHEHUs HaNpsHKEHUH B Iporecce OypeHusl.

OcoOeHHOCTH YyCIOBHI pabOTHI pe3bOOBBIX COENMHEHUHN B Pa3HBIX ydacTKax OypuibHOU
KOJIOHHBI.

VYcranocTHblil, aOpa3suBHBIM M 3PO3UMOHHBIN HM3HOC 3J€MEHTOB KOJIOHHBI. Buabl n3HOca
AIIEMEHTOB KOJIOHHBI.

[TpuHIMIIBI BBIOOpAa KOMIIOHOBKU OYPHIIBHOM KOJIOHHBI IIPU PA3IMYHBIX crioco0ax OypeHus
CKBaKUHBI.

Pacuer OypuibHON KOJIOHHBI HA POYHOCTb.

ObocHoBaHMEe BEIOOpA pacUETHBIX HArpy30K U K03()(HUIIMEHTOB 3armaca MpOYHOCTH.
Metoauka pacueta OypuiIbHON KOJIOHHBI HA TPOYHOCTD.

Crienuduka pacuera Ha MPOYHOCTh B MHTEPBAJIEC 3HAUUTEIBHBIX U3MEHEHUH 3€HUTHOTO U
a3MMYTHOTI'O YTJIOB.

Y4eT BO3MOKHOIO H3HOCA 3JIEMEHTOB KOJIOHHBI M yCTaJIOCTH MaTepuana e€.

[TpuntMIIEI BEIOOpa KOMITOHOBKM HU3a OypriibHOU kKosoHHBI (KHBK) niist npenoTBpamenms
CaMOIIPOU3BOJIBHOTO UCKPUBIICHUSI CKBAYKUHBI.
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Knaccugpukamus KHBK, npumensembix s OypeHHS BepTUKAJIbHBIX CKBKUH; HUX
JIOCTOMHCTBA U HEIOCTATKH; 00JIaCTh IPUMEHEHHUS.

Onenka >¢dextuBHocTn KHBK 1o mpenorBpamieHuio Wiv CHUKEHHIO MHTEHCHBHOCTH
CaMOIPOM3BOJILHOI'O UCKPUBJIEHUS CTBOJIA CKBAXKHH.

Oco6ennoctu Beioopa KHBK st OypeHnst HaKJIOHHBIX CKBaYKUH.

Ponp yuera m koHTpousd nu¢depeHInanbHOro 1aBiICHUs B MOBBIIEHUN 3(PHEKTUBHOCTH
OypeHus rITyOOKUX CKBaXKUH.

Crioco0bl peBapuTENBHOTO U ONIEPATUBHOIO IPOTHO3UPOBAHHUS IIACTOBBIX JaBICHUH.
CyurHocts cioco6a OypeHusi Py paBHOBECUH JABJICHUIN B CUCTEME «ILIACT-CKBAKUHAY.
CriennanpHoe 000pyfOBaHHE U NMPHOOPBI, HEOOXOIUMBIE Ul OYpEeHUs NPU PaBHOBECHU
JIaBJICHUMN.

Bb100p mi10THOCTH POMBIBOYHOM JKUAKOCTH NPU OYPEHUN CKBAXKHH.

Bribop cnocoba OypeHuss B 3aBHUCMMOCTH OT TEOJIOTHYECKOTO pa3pe3a, Ha3HAYCHHS,
ITyOMHBI CKBOKWHBI, YCIOBUH OypeHus, 00ycTpoiicTBa paiioHa OypoBBIX padoT.

[Topsi10K IPOEKTUPOBAHUS PEKUMOB OypEHHSL.

MeTobl IPOEKTUPOBAHMSL; UX JOCTOUHCTBA U HEIOCTATKH.

Oco0eHHOCTH MTPOEKTUPOBAHUS PEXKUMOB JJIsl PA3IMUHBIX CIOCOO0OB OYpEHHUs! CIIOLIHBIM
3a00eM.

CrneunanbHble peKUMBL OypeHHsi: 0TOOp KepHa; OypeHHe pa3IudHbIX YYaCTKOB HAKJIOHHBIX
CKBaXXMH; IPOpabOTKa CTBOJIA.

TpeboBaHus, MpenbsIBIIEMble K HCXOJHBIM JaHHBIM Ui aHAIU3a PEKUMOB OypeHHS.
O6paboTka UCXOAHBIX TAHHBIX.

Peanuzanus mpoekTHOTO peskuma OypeHus Ha OypoBOH.

KoppekTupoBka pexkoMeHAaluil TeXHOJIOTHYECKOM KapThl B 3aBUCHMOCTH OT W3MEHEHMS
(U3NKO-MEXaHNIECKUX CBOMCTB TOPHBIX TIOPOJ.

PerynupoBanue u aBromarusanusi npouecca OypeHus. TpeOGoBaHus, NMpeabsBisieMble K
perymnsitopam rnoaadu OypuJibHOTO MHCTPYMEHTA.

[TpuGopsl, MpUMeHseMbIe 151 KOHTPOJIS Ipoliecca OypeHwus..

[Tpumenenrne OBM 11t onepaTuBHOTO KOHTPOJIA U ONITUMU3ALIUN PEKUMOB OypeHus.
OnpeneneHue MOHATHS OCJIOXHEHHWE. BHIBI OCIOXKHEHUH, M WX HPUYMHBI U MEphI
peyNnpexIeHUs.

Buzpsl aBapuii, uX NpUYUHBI U MEPBI NIPETYPEKICHHUS.

[TepcneKTHBBI COBEPIICHCTBOBAHUSI TEXHOJIOTUM W TEXHUKA OypeHHS ¥ TIOBBIIICHHS
3P PEKTUBHOCTH CTPOUTEIHCTBA CKBAXKHH.

[lepBuuHas mokymeHTanusi B OypeHHH. TeXHUYECKUN MPOEKT Ha CTPOUTEIHCTBO CKBAKHUH.
["'eonoro-TexHu4eCKuit HapsiI.

[Toxazarenu, onpeaensone Npoa0KUTEIbHOCTh [IUKJIA CTPOUTENHCTBA CKBAXKHH.
CkopocTtb OypeHus.

CebecTOMMOCTh CTPOUTEIHCTBA CKBAKUHBI.



HanpaBJ/ieHUe MOAT0TOBKH
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npodpuib NOAroTOBKH
«INEKTPOINPUBOJT U ABTOMATUKAY

E.TIH 3adgera

OObpazenr Ounera

MI/IHI/ICTEPCTléO HAYKHU U BI)ICHIEFP OBPA3OBA¢HI/I}I POCCHPTCISOVI OEJIEPALININ
I'PO3HEHCKHWU I'OCYIAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M.J[. MummoHIKoBa

JucuunjimHa «bypeHue CKBaKHH »

WHCTUTYT SHEPreTuk npoduis « IIEKTPOIIPUBOJL U aBTOMATHUKA)» CEMECTP
buner 1
1. Bsskocth raza
2. PactBopuMOCTb Ta30B B HepTH U BOJIE
3. IIpoHHIIaeMOCTb TOPHBIX MTOPO/I.

YTBEPXIAIO:
«__» 201 r. 3as. kadenpoit «kbPOHI'M» Xananos A.I11.

Texkymuii KOHTPOJIb

3aoaua 1. B ckBaxxuHe riyonHoi z =400 M B pe3ysibTaTe NOIJIOLEHNS TIIMHUCTOIO pacTBOpa
MJIOTHOCTBIO p = 1220 kr/mM° ypoBeHb kuakocTu cHu3miIcs Ha He = 90 M. Tpebyercs HaifTu
OTHOCHUTEIIbHOE JIaBJIeHHE M0 cheayromieit popmyne (1).
_ P(Znr.—Her)
po =————— Mlla (1)
Zn.r.'Ps
3aoaua 2. 1lpu BCKPBITUM TPEIIMHOBATHIX M OIIJAKOBAaHHBIX 0a3aJbTOB YETBEPTUYHOTO

BO3pacTa MPOU3OIIO MOIJIONEHHE MPOMBIBOUHON XHUJIKOCTU (BOAbl). B mpouecce OypeHus npu
pabote Hacoca 3a Bpems T = 45 MUH ypOBEeHb B eMKOCTH, IJIOLIAIb OCHOBAHUS KOTOPOH S = 9 M,
cHuswics Ha & = 0,6 M. Haiftu 0O6bem BoJbI, KOTOPBII MOINOTHIA CKBaXKUHA 110 dopmyne (2), u
CKOPOCTH morJomieHus mo ¢popmyse (3).

O0Bem pacTBOpa, KOTOPHIN MOTJIOTHIIA CKBaKMHA, HAX0AUM 110 dopmye (2):

Q =Sh,»’ (2)
CKOpOCTh NOTJIONIEHUSI BBIYUCISIEM U3 BhIpakeHus (3):
60
Ql = QFs M3/LI (3)

3a0aua 3. 3amepnl ypoBHEW B CKBaXMHE Jalld CIEAYIOIIME pe3yJbTaTbl: CTaTUUYECKUN
ypoBeHb Ha paccTosHUU Her = 117 M oT ycTbs. [Ipu pabote onnoro Hacoca 11I'pb ¢ 90-mm BTynkamu
npu nofade Q = 18 m*/4 nunamMudeckuit yposeHb ycTaHoBMICS Ha TiTyoune Hypm = 92 M. OnpeieuTs
KOA(PUIMEHT TMOTIomAomeld CIOCOOHOCTH, XapaKTePU3YIOMUKA MPOIMYCKHYI0 CIIOCOOHOCTH
TpeuyH no ¢popmyse (4).
K = L’ (4)

HCT_HLLMH



Onucanune noka3areJieil 1 KpuTepreB OLlEHUBAHUA KOMIIETEHIIHI HA PA3JIMYHBIX 3Tanax UX (OPMHUPOBAHHS, ONUCAHHME HIKAJIbI OLlEHHBAHUS.

po¢eCCUOHATBHON JIEATETLHOCTH

Baapers: METOJIaMHU aHaJIn3a
IoKa3aTesen (YHKIIMOHUPOBAHUS
TEXHOJIOTHYECKOTO O0OpYAOBaHUS U
CUCTEM TEXHOJIOTUYECKOTO

obopynoBanusi 006ekTOB [1]]

YacTtuuHOE BIIaJICHHUE
HaBBIKAMH

Henomnuwie
MIPUMEHEHUE
HAaBBIKOB

B cucremarnueckoM
MPUMEHEHUHN
HaBBLIKOB
JIOITYCKAOTCS
poOeTbI

VYcnemnoe n
CHCTEMAaTHYECKO
€ IpUMEHEHUE
HaBBLIKOB

Tabauna 7
ILnanupyembie pe3yJabTaThl OCBOCHHS KpuTepuu onieHuBaHusl pe3yJbTATOB 00YUYeHUs HaumenoBanue
KOMITETEH I menee 41 6ajL10B 41-60 6a/10B 61-80 6aJ110B 81-100 6as10B OLICHOYHOI'0
(HeynoBJieTBopuTeNa | (YA0BJIETBOPUTEb (xopomo) (0OTJIMYHO) cpeacTBa
IIK-1. CriocobeH y4acTBOBaTh B pac-4eTe Mmokaszareseil yHKIMOHUPOBAHHS TEXHOJIOTHYECKOTO 000PYIOBAaHHS U CHCTEM TEXHOJIOTUYECKOTO
obopynoBanus 00bekTOB I1]]
YacTruuHOE BIIaJICHUE Henomnuwie 3aanus | ChopmupoBannsie, |ChopMUpOBaHHBIE
3HaTh: o0rurue CBEICHHUS 0 HO coaepxkamue |CucreMaTHYecKHe
TEXHOJIOTUYECKOM O0OpYIOBaHUU W OT/ICITbHBIE 3HAHUSA
cUCTeMax TEXHOJIOTHYECKOT0 poOeIIbl 3HAHUS
obopynoBauusi 00beKTOB [1]]
YactuyHbie Henonueie 3Hanust | Ymenus noiasle, |CpopMuUpoBaHHBIE
YmeTh: OCYIIECTBIISTh pacuér YMCHHSI JIOITYCKAIOTCS e
PEXKUMOB paboThI 00BEKTOB HEeOOJIbIIINEe OIINOKU

3aganus s
KOHTPOJIBHOM paboTHl,
TECTOBBIE 3aaHNUS,
TeMBbI pedepaTos,
OUJIETHI




8. OcoGeHHOCTH pean3aluM TUCHMIIMHBI A1 MHBAJIM/I0B M JIUL ¢ OTPAHUYEHHBIMH
BO3MO’KHOCTSIMH 3/10POBbS

JUIst OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOMH
aTTecTallud OOY4YaroUIMXCsl CO3/aHbl (OHABI OLIEHOYHBIX CPEACTB, AJANTUPOBAHHbBIC IS
UHBAJIUIOB U JIMI C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 30POBbS W TO3BOJISIONINE OLIEHUTH
JOCTMDKEHUE MMM 3allJTAHMPOBAHHBIX B OCHOBHOM 0Opa30BaTeNbHOW INporpamMme pe3ybTaToB
00y4eHHs ¥ YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIIETEHIIHIA, 3asBICHHBIX B 00pa3oBaTeIbHOM
nporpamMe. Popma poBeAEHUs TEKylled arTecTalud Uil CTYAEHTOB-HHBAJINIIOB
YCTAQHABJIMBACTCSI C YYETOM WHAMBUIYAIBHBIX TNCHXO(U3MYecKnX ocobeHHocTe (yCcTHO,
INUCbMEHHO Ha Oymare, IMCbMEHHO Ha KOMIIbIOTEpe, B (opMe TecTHpoBaHus u T.1.). llpum
TECTUPOBAHUM Ui CIAOOBUIAIIMX CTYJCHTOB HCIOJB3YIOTCS (OHIBI OIEHOYHBIX CPEICTB C
YKpynHeHHbIM mpudrom. Ha »5sK3amMeH npuriamaercss CONPOBOXKIAOMMN, KOTOPBIH
o0ecreynBaeT TEXHUYECKOE COMPOBOXKIEHHE CTylAeHTy. [Ipum HeoOXOAMMOCTH CTYAEHTY-
UHBAJIUAY IPEJOCTABIAETCS JONOJHUTEIbHOE BpeMs Ul MOATOTOBKU OTBETA HA K3aMeHe (WU
3agere). OOydaromuecs C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbSI U 00ydarouiuecs
UHBAJIUABl 00ECIEeUMBAIOTCS IMEYaTHBIMM M 3JEKTPOHHBIMHU 00pa3oBaTENbHBIMH peCypcaMu
(mporpammbl, y4eOHBIE TOCOOHMSI JJIsl CaMOCTOSITeNbHOW paboThl W T.A.) B (¢opmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSM UX 3/10pPOBbS U BOCIIPUATHS HHPOPMALIUU:

1) A MHBAJIUIOB M JIMI C OTPAaHMYSHHBIMHA BO3MOKHOCTSIMH 3/I0POBBSI 110 3PEHHI0:

- JUIA cJenbIX: 3aJaHus JUIs BBIIOJHEHMS HAa CEMUHApax M MHPAKTUYECKUX 3aHATHSIX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM Bpaiing unu B BUAE 3IEKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOTO C MOMOILBIO KOMITBIOTEPA CO CIEHUAIN3UPOBAHHBIM IIPOrPaMMHBIM 0OecrieueHueM
JUTSL CJICTIBIX, TMOO 3aUUTHIBAIOTCS aCCUCTEHTOM; MTUCHbMEHHBIC 3a[aHUs BBIITOJIHSAIOTCS Ha Oymare
penbedHO-TOUeYHbIM HIpudTOM bpaliias wiaM Ha KOMIBIOTEpE CO CHELUATU3MPOBAHHBIM
IPOTPaMMHBIM 00€CTIeYeHHEM IS CIICTIBIX JINOO HaTUKTOBBIBAIOTCS ACCUCTEHTY; 00YUJarOIIMMCs
JUI BBIMOJIHEHUS 3aJaHUs IPU HEOOXOAMMOCTH MPEJOCTAaBIIAETCS KOMILJIEKT MHCbMEHHBIX
NPUHAIIEKHOCTEH 1 Oymara Juis MichMa pelbepHO-TOUeYHBIM mpuQTOM Bpaiins, kommeroTep co
CHeHaIU3UPOBAHHBIM IPOTPAMMHBIM 00€CIIeYeHHEM IS CIIETBIX;

- 115 ¢J1a00BUASAIIMX: 00ecIednBaeTCs MHIUBHIYyaIbHOE PABHOMEPHOE OCBEILICHUE HE
meree 300 omrokc; oOydaroumuMcs JUIsL  BBIMOJIHEHHWS 3afaHus TNpU  HEOOXOAUMOCTH
IPEIOCTaBIIACTCS YBEIUUYUBAIOIIEE YCTPOHCTBO; BOSMOYKHO TaK)KE HCIIOIb30BaHNE COOCTBEHHBIX
YBEJIMYMBAOLINX YCTPOICTB; 3a/laHusl sl BHIIOJHEHUS 3aJaHUA OQOPMIISIOTCS YBEJINYECHHBIM
mpudTom;

2) A7 UHBAJIHMJIOB U JIML C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI IO CJIYXY:

- IS TIYXHX M ciaa0ocapluammx: o0ecrednBaeTcsl HaJINYUE 3BYKOYCHIJIMBAIOIIEH
anmaparypbl  KOJUIGKTMBHOTO  TIOJb30BaHUS, TpU  HEOOXOAUMOCTH  OOy4aromumcs
NPEJOCTABISICTCSl  3BYKOYCHJIMBAIOIIAs — ammaparypa  WHAMBHIYaTbHOTO  IOJH30BAHUS;
IPEJOCTABIISAIOTCS YCIYTH CYp/IOTIEPEBOUNKA;

- IS CJENorJIyXHMX JOIYCKAaeTCsl NMPHCYTCTBHE ACCHCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYpIOTIEpEBOAUMKA (TOMUMO TPeOOBaHMMA, BBIMOIHAEMBIX COOTBETCTBEHHO IS CJICIIBIX U
TIIyXUX);

3) mas ALl C TSOKEIBIMH HapyHICHUSIMH peud, IIIyXUX, CIA0OCHBIIAUX JEKIUd H
CEeMHHapBbI, TPOBOIMMBIC B YCTHOH OpMe, IPOBOATCS B MUCBMEHHOU (hopMme;

4) 1 WHBAJMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbsS, HMMeEIOIIHMX
HapYLIEHHsS] ONMOPHO-IBUIATEILHOIO annapara:

- JUId JIMI C HapyWEHWSIMH OIOPHO-ABUTATENILHOIO ammapara, HapylIeHUsIMH
JBUTATENLHBIX (YHKIUH BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEH:
NUCbMEHHBIE 33/1aHUS BBIIIOJIHIIOTCS HAa KOMIBIOTEPE CO CIIEMUATU3UPOBAHHBIM ITPOIPAMMHBIM
o0ecrieyeHreM WITH Ha UK TOBBIBAIOTCS ACCUCTEHTY; BBHITIOJTHEHUE 3aJaHUH (TECTOB, KOHTPOJIBHBIX
paboT), IpOBOIUMBIE B MTUCbMEHHOM (hopMe, TPOBOIATCS B YCTHOI (hopMe ImyTeM onpoca, Gece/ bl

¢ 0Oy4JaroImmcsl.
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9. Y4eOHO-MeTOAMYECKOE U NH(POPMALMOHHOE 0O0ecnevyeHue TUCIHIIINHBI
9.1. Jluteparypa

Baneuxwuii 10.B. bypenne HedTsHBIX U Ta30BbIX CKBaKUH. Akagemus, 2003.
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bypoBbie ctanku u OypeHue CKBaXuH. bypeHune HEQTSHBIX U Ta30BbIX CKBKUH [DIIEKTPOHHBIH
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Craspononb: CeBepo-KaBkasckuit dhenepanphbiii ynusepcurer, 2017.— 136 ¢.— Pexum mpoctyma:
http://www.iprbookshop.ru/69376.html.

bacapeiruna F0.M., Bynato A.U., [Ipocenko FO.M. BypeHue HEQTAHBIX U Ta30BbIX CKBAKUH. -M.:
Henpa, 2002. -299 c.

babasu O.B. NrxeHepHbie pacdyeTsl Ipu OypeHun [DnekTpoHHbIA pecypc]/ babasu 3.B., Ueprenko
A.B.— DOnextpoH. TekcroBsle nanHble.— M.: Un¢pa-Unxenepus, 2016.— 440 c.— Pexxum pocryna:
http://www.iprbookshop.ru/51724.html.

9.2. MeroanuyecKkue yKa3aHus 0 OCBOEHHIO TUCHMILINHBI (IPUJI0KEHHE)


http://www.iprbookshop.ru/69376.html
http://www.iprbookshop.ru/51724.html

10. MaTepuajibHO-TeXHHYECKOE o0ecneuyeHue TUCIHILINHBI

Jns mpoBeleHUs JIEKUUHU IOJIB3YIOTCS IUIAKaTaMH, MaKeTaMd OYpHJIbHBIX HWHCTPYMEHTOB H
00opyT0BaHUs.

Texuuueckue cpeacTa 00ydeHHsI — COCPEIOTOUEHBI B JabopaTopusx kadeapsl «bPOHIM» (11a6. 2-
33,2-30 u 2-35).

B naGopaTtopun copepkaTcs JEKTPOHHbBIE BEPCUH JIGKIIUH METOAMYECKUX YKa3aHUH K BBITOJIHEHHIO
NPAaKTUYECKUX 3alaHUH.



Ipuioxxkenue
MeTtoauyeckue ykazaHusi 10 OCBOECHHIO U CUMIIIMHBI

«BbypeHue CKBaxKMH»

1. MeTtoauueckue yKa3anus 1Jisi 00y4aloImuXcs N0 MVIAHMPOBAHUIO U OPraHU3alMM BpeMeHH,
He00X0AMMOro JJIsl 0CBOEHHS TUCHUILIUHBI.

W3yuenne pekoMeHIyeTcsi HadyaTh C O3HAKOMJICHHS C paboyeil MporpaMMoOi NWCIUILIUHBI, €e
CTPYKTYpOU U coJiep)KaHUEM pa3JienioB (MoAyseil), GOHIOM OLEHOYHBIX CPEACTB, O3HAKOMHUTHCS C y4eOHO-
METOAMYECKHM U MHPOPMALIMOHHBIM 00ECTIEYeHHEM JTUCIUTUINHBL.

Jucuunnuna «bypeHue cKkBakKMH» COCTOUT U3 18 CBSI3aHHBIX MEXIY cO000 TeM, 00eCeUrBAIOIINX
NI0CJIEI0BATEIbHOE 3YUYEeHUE MaTepuaa.

OOyuenne mno gucuuiuinHEe «TeXHONOrWsT W TEXHUKAa PEMOHTA CKBOXXKHUH» OCYIIECTBISIETCA B
cenyrmux GopMax:

1. AynuTopHble 3aHITHS (JIEKIIMH, TPAKTHYECKHE/CEMIUHAPCKHIE 3aHATHUS).

2. CamocrosTenbHas padora cTyaeHTa (IMOATOTOBKA K JICKIHSM, HPAKTHYECKUM/ TPAKTUYECKUM
3aHATHUSIM, TecTam/pedepaTam/nokaagaM/scce, U UHBIM (opMaM MUCbMEHHBIX padOoT, BHIMOJHEHHE aHAINU3a
KeHCOB, MHINBUAYAJIbHAS KOHCYJIBTAIMS C TIPENIOIaBATEIICM).

3. MHurepaktuBHble (OPMBI MPOBEACHUS 3aHATUN (KOJUIOKBUYM, JIEKIUSA-AUCKYCCHUS, TPYIIOBOE
penieHue kerica u ap.popmei).

VY4eOHbII MaTepuan CTPYKTYPHPOBAaH M HM3YYCHHE TUCHMIUIMHBI MPOHM3BOJUTCS B TEMATHYECKOM
nocineaoBaTenbHOCTH. KaxkaoMy mpakTHYeckoMy/ CEMUHAPCKOMY 3aHSITHIO U CAMOCTOSITEIbHOMY U3Y4YEHUIO
Marepuaia TpEeAIIeCTBYeT JIeKIus 1o JaHHOM Teme. OOyuarommecs CaMOCTOSATENBHO MPOBOISAT
MpeBapUTENbHYIO MOATOTOBKY K 3aHSATHIO, MPUHUMAIOT aKTHBHOE M TBOPYECKOE y4acTHE B OOCYXICHHH
TEOPETUYECKUX BOMPOCOB, pa3dope MPOOJIEMHBIX CHUTYallMii W TOWCKOB ITyTeH WX perieHus. MHorue
npoOsieMbl, U3ydaeMmble B Kypce, HOCST TUCKYCCHOHHBIM XapakTep, 4YTO MNpeanojiaraeT MHTePaKTUBHBII
XapakTep MpOBeICHH 3aHATHI Ha KOHKPETHBIX IPUMepax.

Onucanue nociae0BaTeIbHOCTH AEHCTBUI 00yJaroImerocs:

[Tpu n3yueHnn Kypca cienyeT BHUMATENbHO CITYIIaTh M KOHCIIEKTHPOBATh MaTepHall, M3J1araeéMblii Ha
ayJUTOPHBIX 3aHATUAX. JlJI1 ero NMOHMMaHUS M KayeCTBEHHOI'O YCBOEHHUS PEKOMEHAYeTCs Cielyrolas
MMOCJIEOBATEIbHOCTD JCHCTBUM:

1. Ilocne oxoHuaHMs y4yeOHBIX 3aHATHM Ul 3aKperuieHHs MaTepuana MpOCMOTpPETb U 00yMaTh
TEKCT JIEKI[UH, IPOCITYIIaHHOW CerofHs, pa3odpaTh paccMoTpeHHble TpuMepsl (10 — 15 MunHyT).

2. IIpyu MoAroTOBKE K JIEKIUHU CIEAYIOIIEro JIHS MOBTOPUTH TEKCT NpEeAbLAYILEH JEKIUH, TOyMaTh O
TOM, Kakasi MokeT ObITh cneayromas tema (10 - 15 Munyr).

3. B Teuenue Hexenu BeIOpaTh BpeMs i pabOTHI ¢ quTeparypoi B 6ubanorexe (mo 1

qacy).

4. Ilpn moAroToBKe K MPAaKTUYECKOMY/ CEMHHAPCKOMY 3aHSATHIO MOBTOPUTh OCHOBHBIE MOHSATHUS IO
TeMe, U3YUUTh IpUMeEpHI. Pelasi KOHKPETHYIO CUTYAIHIO, - TPEIBAPUTEIHLHO MOHITh, KAKOW TEOPETUIECKUN
MaTepHuai HyXKHO HCIOJIb30BaTh. HaMeTHTh IiiaH pelieHus, mornpoOoBaTh Ha €ro OCHOBE pemuTh 1 - 2
MpakTUYecKue cutyaruu (1ad.padboThr).

2. MeToauyeckne yKasaHus 1o padore o0y4yawoumuxcss BO BpeMs POBeIeHUs JeKIUi.

Jlekuuu Aa0T 00y4aromMUMCsl CUCTEMAaTU3UPOBAHHBIE 3HAHUS 110 JTUCIUIIMHE, KOHIIEHTPUPYIOT HX
BHUMaHuEe Ha HauOoJyiee CIOKHBIX M BaXXHBIX Bompocax. Jlekuuu oOBIYHO M3JararoTcs B TPAIUIIMOHHOM
WIN B NMPOOJIEMHOM cTHiIe. J{JIs1 CTYA€HTOB B OOJBIIMHCTBE CilydaeB B mpoOieMHoM ctuiie. [Tpobnemubrit
CTHJIb MO3BOJISIET CTUMYJIMPOBATh AKTUBHYIO MI03HABATEIbHYIO JEATEIbHOCTh 00YJAIOIIMUXCS U UX UHTEPEC K
JTUCLHUIUIMHE, (OPMHUPOBATHTBOPUECKOE MBINUICHHE, MPUOEraTh K MPOTHUBOIIOCTABICHUSM U CPAaBHEHHSIM,
nenath 00001IeHNs, aKTUBU3UPOBATh BHUMAaHUE 00YJarOIIUXCS MyTeM MMOCTAaHOBKHU MPOOJIEMHBIX BOIIPOCOB,
HOOUIPATH JUCKYCCHUIO.

Bo Bpems NEKIMOHHBIX 3aHATUN PEKOMEHIYeTCsl BECTH KOHCIEKTHPOBAaHHE Yy4eOHOro MaTepuaa,
oOpamiath BHUMaHUE Ha (HOPMYITUPOBKU U KATETOPHH, PACKPHIBAIOIINE CYTh TOTO HJIM WHOTO SIBICHUS, WU
IIPOLIECCOB, BBIBOJBI M TPAKTUYECKUE PEKOMEHIALNH.

KoHcnekT nexiuu aydiie noApa3aesaTh Ha MMyHKTHI, COOMI0ast KpacHYIO CTPOKY. DTOMY B OOJIBIION



cTerneHd OyayT crmocoOCTBOBAaTH BOMPOCH! IJIaHA JIEKIMH, NPEAJIOKEHHbIe MpenoaaBatensMm. CremyeT
oOpaillaTh BHUMaHHE Ha aKILIEHTHI, BHIBOJBI, KOTOPHIE JeNaeT MpernoaaBaTesib, OTMe4as Hanbojiee Ba)KHbIE
MOMEHTHI B JIGKIIMOHHOM MaTepHalie 3aMeyaHUsIMU

«BAXXKHOY, «XOPOILIO 3alIOMHUTH» U T.II. MOXKHO J€1aTh 3TO U C IOMOIIbIO Pa3HOLBETHBIX MapKepOB
WIH pyYeK, IOJUEPKUBasi TEPMHUHBI U OIIPEIETICHMUSL.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHui, ab0peBHaTyp W CHMBOJIOB.
OpHako mpu JanpHEHmed padoTe ¢ KOHCIEKTOM CHUMBOJIBI JIydllle 3aMEHHTh OOBIYHBIMH CIIOBAMHU JIJIS
OBICTPOrO 3pUTEIILHOTO BOCIIPUITHS TEKCTA.

PaboTast HaJ KOHCIIEKTOM JIEKIMH, HEOOXOJMMO HCIIOJIb30BaTh HE TOJIBKO OCHOBHYIO JIUTEPATYPY, HO
U Ty JUTEPATYPY, KOTOPYIO IOMOJHUTEIBHO PEKOMEHII0BaJ MpernojaBarenab. VIMEHHO Takas cepbe3Had,
KPOIOTIHMBAst paboTa C JEKIIMOHHBIM MaTepHAIOM TIO3BOJIHT ITYOOKO OBJIAIETh TEOPETHUECKUM MaTEPHATIOM.

Temaruka nexuuii gaercs B paboueil mporpamme TUCHUTUIHHEL.

3. Meroanuyeckne yKasaHusi 00y4armMMcs IO MOArOTOBKEe K NMPAaKTHYeCKHMM/CEeMHHAPCKUM
3aHATHUAM.

Ha npakTHYecKuX/CEeMHUHAPCKUX 3aHATHSX TPUBETCTBYETCS AKTHBHOE y4yacTHe B OOCYXICHUHU
KOHKPETHBIX CUTYaIlui, CHOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHWU HaXOOuTh HamOojee >PPEeKTUBHbBIE
pelIeHHs MOCTABJIEHHBIX MPOOJIEM, YMETh HAaXOIUTh MOJE3HBIM JOMOJIHUTEIbHBIA MaTEpHall IO TEMaTHKE
CEMUHAPCKUX 3aHATHH.

CryneHTy peKOMEHIyeTcs CAe1yIolIasi cXxema MoAr0OTOBKH K CEMUHAPCKOMY 3aHSATHIO:

1. O3HakoMJIeHHE C IIJJAHOM MPaKTUYECKOTO/CEMUHAPCKOTO 3aHATHSA, KOTOPBIM OTpakaeT
COZICPIKAHUETIPEITIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIHIA,

3. IIpounTaTh OCHOBHYIO U JONOJHUTEIBHYIO JIUTEPATYPY.

B mporuecce moAroToBKM K MPaKTUYECKUM 3aHATUSIM, HEOOXOJUMO OOpaTUTh 0COOOEBHHUMAaHHE Ha
CaMOCTOATENIBHOE U3YYCHUE PEKOMEHI0BAHHON JIUTEPaTyphl. [Ipy Bcel MOHOTE KOHCIIEKTUPOBAHMS JIEKIIUU
B HEW HEBO3MOXKHO M3JI0KUTh BECh MaTE€pHall U3-3a JUMUTA ayAUTOPHBIX YyacoB. [loaToMy camocTosiTenbHas
pabota ¢ yueOHMKaMHu, Yy4eOHBIMHU IIOCOOMSMH, HAy4YHOM, CIpPAaBOYHOM JUTEpaTypol, MarepualaMu
nepuoAnueckux wu3gaHuii u HMHTepHera sBisercss HaumOonee HS(OPEKTUBHBIM METOJIOM MONTYYECHHUS
JIOTIONTHUTEIBHBIX 3HAHUHM, MO3BOJISIET 3HAYUTENIBHO AaKTHBHU3MPOBAThH IMPOLECC OBIAJAEHUS MH(pOpMalueH,
crocoOCTByeT OoJiee TITy00KOMY YCBOGHHUIO M3y4aeMOro MaTepuaia, OpMHUpYeET y CTYyJI€HTOB OTHOILIEHHE K
KOHKpeTHOH npoOieme. Bce HOBbIE MOHATHS IO U3y4aeMOW TeMe HEOOXOAUMO BbIyYUTh HAaU3yCTh U BHECTH
B TJI0CcCapuii, KOTOPBIH 11e71ecO00pa3HO BECTH C CAMOI'0 Hauasa U3y4yeHHsl Kypca;

4. OTBeTUTH HA BOMPOCHI IJIaHA TPAKTUYECKOTO/CEMUHAPCKOTO 3aHSITHS;
5. BeINOJHUTE JOMAaIIHEe 3aJaHueE;

6. [IpopaboTaTh TeCTOBBIC 3a/JaHUS U 3a/1a4H;

7. Ilpu 3aTpyaHeHusX chOpMyIUpOBaTh BOMPOCH! K IPEMOAaBATEIIIO.

Pesynbrar Takoil paboThl JOJKEH HMPOSBUTHCA B CIIOCOOHOCTU CTYAEHTa CBOOOAHO OTBETHUTh Ha
TEOPETUYECKHE BOMPOCHI MPAKTUKYyMa, BBICTYIATh M Y4aCTBOBATh B KOJIJIEKTUBHOM OOCYXKIEHHH BOIIPOCOB
M3y4aeMOil TeMbI, PAaBUIILHO BBINOIHSITH IPAKTUYECKUE 3a/1aHNs U UHBIE 3aJjaHHsI, KOTOPbIE Jat0TCs B POHE
OIICHOYHBIX CPEJCTB AUCIUILINHBI.

3. MeToauyeckue yKazaHusi 00y4arOIMMCs 10 OPraHU3alMU CAMOCTOATEIbHO padoThl.

[enp opranu3aiiy CaMoCTOSTENIbHOM paboThI MO TUCITUTLINHE «bypeHne CKBaKHH) - 9TO yIITyOlieHHe
W paclMpeHue 3HaHMW B oOjacTu HedrerazoBoro nena; (GopmMupoBaHHME HaABBIKA W HMHTEpeca K
CaMOCTOSITEJIbHON MMO3HABATEIbHOU JIEATETbHOCTH.

CamocrosiTenbHass paboTa OOydarolUXCsl SIBISETCS Ba)KHEHIIMM BUJOM OCBOEHUS COAEPIKAHHS
JTUCITUIUIMHBI, TTOJTOTOBKU K MPAKTHYECKUM 3aHSATUSM M K KOHTPOJIbHOW pabore. Croma ke OTHOCATCS U
CaMOCTOSITENIbHOE YTITyOJIeHHOE H3yuyeHue TeM AUCUUILTNHBL. CaMocTosiTenbHas padoTa mpecTaBisieT co0oit
MOCTOSIHHO JEUCTBYIOUIYIO CHCTEMY, OCHOBY 00pa3oBaTelIbHOTO MpOIlecca U HOCHUT HCCIEeN0BATEIbCKHUMA
XapakKTep, UYTO MOCIYXUT B OyyllleM OCHOBAHHUEM JUIsl HAITMCAHUS BBITYCKHON KBaJIM(UKAIIMOHHOW paboThl,
MPaKTUYECKOr0 MPUMEHEHHUSI OJTyYEHHBIX 3HAaHUH.

Opranuzaiys caMOCTOSATENbHONH pabOoThl 00YYAIOIIMXCS OPUEHTHUPYETCS Ha AKTUBHBIE METOIbI
OBNIQJICHUSI  3HAHWSIMM, DPa3BUTHE TBOPYECKUX  CIIOCOOHOCTEH, TMepexoAx OT MOTOYHOTO K
VMHAUBUAYAIM3UPOBAHHOMY 00YYEHHIO, C YUETOM MOTPeOHOCTEN 1 BO3MOXKHOCTEHN JINYHOCTH.




[IpaBwibHass OpraHu3amysl CaMOCTOSITENBHBIX  Y4eOHBIX  3aHSATHH, HWX CHCTEMaTUYHOCTD,
1esnecoo0pasHoe MIaHUpOBaHUE pabOYero BpeMEHH MO3BOJISET CTYACHTaM pa3BUBATh YMEHHUS U HaBBIKU B
YCBOGHHH M CHCTEMAaTH3aluu MpruoOpeTaeMbIX 3HaHWW, 00ecrieynBaTh BHICOKHI YpOBEHb yCIIEBAEMOCTH B
nepuoj 00y4eHusl, MOJIyYUTh HaBbIKU MOBBIIIECHUS MPOPECCHOHATBHOIO YPOBHSI.

[TonroToBka K MPaKTUYECKOMY 3aHSATHIO BKJIFOYACT, KPOME MPOPAOOTKMA KOHCIIEKTA U MPE3CHTALUH
JICKIIUH, IOUCK JINTEPATYPHI (110 PEKOMEHI0BaHHBIM CIIUCKAM M CAMOCTOATEBHO), TOATOTOBKY 3arOTOBOK IS
BBICTYIUICHUN 1O BOIPOCAM, BBIHOCUMBIM JIJisi OOCYXJACHUS 10 KOHKPETHOUM Teme. Takue 3aroTOBKU MOTYT
BKJIIOUATh LUTAThI, (DaKThI, COMOCTABICHUEPA3TUYHBIX MMO3UIUI, cOOCTBeHHble MbIciu. Ecian mpobiema
3aMHTepecoBaia 00y4YaloUIerocs,0H MOXET MOATOTOBUTH pedepaT U BHICTYNUTh C HUM Ha IPAKTUYECKOM
3aHaTuu. [IpakTuueckoezanaTue - 3To, MPexkJe BCEro, AUCKyccus, 00CYK/IeHUE KOHKPETHON CUTYalluH, TO
€CTb [IPEAIONIAracT yMEHHE BHUMATENIBHO CIYLIATh WICHOB MAJIOW I'PYIIIBI U MOJIEPATOPA, a TAKKE CTAPaThCS
BBICKa3aTh CBO€ MHEHUE, BHICKA3bIBaTh COOCTBEHHBIC UACU U MPEUIOKEHUS, YTOUHATHU 3a7aBaTh BOIPOCHI
KOJUIEraM 10 00CYXICHHUIO.

[Ipu moAroTOBKE K KOHTPOJILHON paboTe 00ydJaroIIMICs JOKEH MOBTOPSTH MPOUICHHBIN MaTepHa
B CTPOTOM COOTBETCTBHHM C YYE€OHOH TpPOrpaMMOMN, HCIIONB3Ysl KOHCHEKT JIEKUUH W JIHUTEpaTypy,
PEKOMEHIOBaHHYI0 TpenoaaBareneM. [Ipu HEOOXOAMMOCTH MOXXKHO OOpaTHTBCS 3a KOHCYIbTallMed u
METOIMYECKON MOMOUIBIO K IPETOAaBaTEIIIO.

CamocrosTenbHas paboTa peanusyercs:

— HEMOCPEICTBEHHO B MPOLIECCE ayTUTOPHBIX 3aHATUH - Ha JIEKIUAX, IPAKTUUECKUX 3aHATUSX;

— B KOHTakKT€ C MpernojiaBaTrejeM BHE PaMOK pACIHMCAaHUA - HA KOHCYJIbTAMSIX MO Y4€OHBIM
BOIIPOCAM, B XOJI€ TBOPYECKHX KOHTAKTOB, MPHU JUKBUAAIMHN 3aJ0JDKCHHOCTEH, MPU BBIMOJHEHUU
WHIUBUAYAIbHBIX 331aHUN U T.1.

— B Oubnmoreke, AoMa, Ha Kadeape MpH BBITOJHEHHH O0YYaIOUIMMCSA YY€OHBIX M MPAKTUYECKUX
3azad.

Buast CPC u kputepuu o1ieHOK
(mo 6amnbHO-periTunroBoii cucreme ' THTY, CPC ouenuBaercs B 15 6amnoB)

1. Pedepar

2. Joknang

3. Occe

4, VYyactue B MEPONPUSTUSIX

Tembl 111 caMmocTosTeNbHOW pPabOThl NpomMcaHbl B pabodelt mporpamMme JTUCHMILIMHBIL.
D¢ hEeKTUBHBIM CPEJICTBOM OCYIIECTBICHHS 00yUYaIOIIUMCS CaMOCTOSITETFHON PaOOTHISBIIAECTCS DICKTPOHHAS
MH(POPMALIMOHHO-00pa3oBaTeNbHasl cpela YHUBEpCUTETa, KoTopas o0ecrneunmBaeT JOCTYN K Y4eOHBIM
I1aHaM, paboduM MporpaMMaM JUCHUIUIMH (MOAYJIel ), MPAaKTUK, K U3JaHUSIM 3JIEKTPOHHBIX OMOIMOTEUHBIX
CHUCTEM.
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