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1. Ilesu u 3aga4M AUCHUATIIMHBI

[IpenMeTroM wW3y4deHHs] JaHHOW JTUCHUIUIMHBI «TexHomorus OypeHHs» SBISETCS
TEXHOJIOTUYECKH OYypOBON HWHCTPYMEHT, TEXHOJIOTUS OYpEeHHS CKBaXXUH U BBIOJHEHUS
BCIIOMOT'aTEJIbHBIX OIlepaldii IPpU COOPYKEHHMM CKBAXXWUH, KpEIUICHUWE CKBa)XMH, a TaKkKe
MPUYMHBI, BbI3BIBAIOLIME ABApUU, MEpbl NMPEAYNPEKACHUS U JIMKBUJALUUU Pa3IMYHOrO poja
OCJIOXKHEHUH U aBapuii, OypOBBIE YCTAHOBKU M YCTPOUCTBO UX OCHOBHBIX Y3JIOB.

3ajaun U3y4eHus: JUCLUIIIMHBIL:

® U3YYUTh COBPEMEHHBIE METOJIbI OIICHKH (PU3UKO-MEXaHHUECKUX XaPAKTEPUCTUK TOPHBIX
MOPOJI, BIMSIONIMX Ha Mpoliecc OypeHHs CKBaXKHH;

® HAyyUTCAd TPOU3BOJUTH HEOOXOMUMBIE pacyeTbl W OOOCHOBAaHHE IO BBIOOPY U
AKCIUTyaTali OypoBOro 0OOpYyIOBaHHS M TEXHOJOTMYECKOTO HMHCTPYMEHTA JUISl Pa3IMYHbBIX
YCJIOBUIA;

® YCBOUTH METOJIbI OIICHKH 3((PEKTUBHOCTH OYypEeHHs CKBaXHH MPU PA3IUYHBIX CIIOCOOAX
OypeHusi, MprUeMbl OTOPAKOBKH M 3aMEHBI M3HOIIEHHOTO 000PYAOBaHUS M ITOPOI0PA3PYIIAIOLIIX
WHCTPYMEHTOB.

2. MecTO AUCHUILIMHBI B CTPYKTYpe 0011e00pa30BaTeIbHOM POrpaMMbl

JlucuumirHa OTHOCUTCS K BAPMATUBHON YacTH Mpo(ecCHOHANBHOr0 HuKia. i u3yueHus
Kypca TpeOyeTcst 3HaHHe: MaTeMaTHKH, (PU3UKH, COIPOMaTa, OOIIeH TeoIoTuy, HauepTaTeIbHOU
TEOMETPHH.

B cBow ouepenp, MaHHBIA Kype, IOMHMMO CaMOCTOSTENIBHOIO 3HAYEHHs, SBIACTCA
IIPEIUIECTBYIOIEN AUCUUILIMHON UIsl KypcoB: «lIpoexkTupoBaHue CKBakKMH»; «3aKaHUMBaHUE
CKBaXHHY»; «OCI0XHEHUS U aBapuu NpU OypeHUHN HE(PTAHBIX U Ta30BBIX CKBAXUHY»; «MOHTaX U
AKCIUTyaTaust 0ypoBOTro 000pyA0BaHHS.

3. IlepeyeHb MUIAaHMPYEMBbIX Pe3y/IbTATOB O00y4YeHHs] MO JAMCHUILINHE (MOAY.II0),
COOTHECEHHBIX C MHANKATOPAMM JOCTHKEHHUS] KOMIIeTeHIHii

Taoauma 1
Ko nmo ®IoC HNuaukaropsl IInanupyemble pe3yJbTaTbl 00y4eHHS 110
AOCTHKEHH S aucuumiinue (3YB)
IIpodeccnonanbHbIe
IIK-2. Cnocoben | IK-2.1. 3HaTh: oOmiue CBE/ICHUS 0
OCYIIECTBIISAThH ObecrnieunBaeT TEXHOJIOTUYECKOM o0opynoBaHUHU u
BEJICHUE DPEKUMOB | TpeOyeMble peXHMbI U | CHCTEMax TE€XHOJIOTUYECKOTO
paboThI 3a/laHHBIE TapaMeTpbl | 00Opy/noBaHUs  OOBEKTOB, IPOLECCHBIN
TE€XHOJIOTHYECKOIO | TEXHOJIOTHYECKOIO MOAXOJ B IPAKTUYECKOW JESATEIBHOCTH,

obopynoBaHUus |
CUCTEM

npouecca 1o 3aaHHon

METOJHKCE;

coueTaTh TEOPUIO U MPAKTUKY
YMerb: oOCIyXuBaThb M PEMOHTHPOBATH

TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOE obopynoBaHue,
000pyI0BaHUS UCIIOJIB3YEMOE pu CTPOUTEIILCTBE,
00BexToB I1/] PEMOHTE, PEKOHCTPYKIUH 51

BOCCTAHOBJICHHH HEPTIHBIX U Ta30BBIX
CKBaXMH, COOpE M MOJATOTOBKE CKBAKUHHON

NOPOAYKIMH, TPAHCHOPTE W  XpPaHEHUH
YIIIEBOAOPOAHOTO CHIPhS

Baagers: MeronamMM  AMAarHOCTHKH U
TEXHUYIECKOTO 00CITy’)KHUBaHUS
TEXHOJIOTUYECKOTO 000pyI0BaHUs
(HapyXHBII W BHYTPEHHUH OCMOTp) B
COOTBETCTBUU c TpeOOBAHUSMHU




MIPOMBIIIJICHHON 0€30MacHOCTH U OXpaHbl
Tpyna

4. O0beM TUCHMILUIMHBI U BUbI Y4eOHOH padoThI

Taoaumna 2
Bcero CemecTpsl
Buj yueOHoi padoThI 4yacos/ 3a4.e]. 2 4
(020110) 300 (020110) 300
AYyJIHTOpPHbBIE 3aHATHS (BCEro) 48/1,33 | 10/0,27 | 48/1,33 | 10/0,27
B tom uucne:
Jlexuun 16/0,44 4/0,11 16/0,44 4/0,11
IIpakTueckue 3aHsATUS
CemuHapsl
JlabopaTopHbie paboThI 32/0,88 6/0,16 32/0,88 6/0,16
CamocTosiTe;IbHasi paboTa (Bcero) 60/1,66 | 98/2,72 60/1,66 | 98/2,72
B toM uncne:
KypcoBas pabora
Pedepatbr
U (unu) opyeue 6udvl camocmosmenvHo pabomol.
TeMbl 17151 CAMOCTOSITEILHOTO U3yYCHUSI 40/1,11 | 58/1,61 40/1,11 | 58/1,61
[ToaroroBka K 1abopaTopHbIM paboTam 10/0,27 | 20/0,55 10/0,27 | 20/0,55
[ToaroToBka K MPakKTUYECKUM 3aHATHIIM
[ToaroToBka K 3auety 10/0,27 | 20/0,55 10/0,27 | 20/0,55
Buja oruerHocTH 3a4er 3a4er 3ayer 3ayer
OBImas TPy I0eMKOCTD BCEI'O B yacax 108 108 108 108
BCEI'O B 3au.
AUCHUILIMHBI 3 3 3 3
eIMHUIAX




5. Conepskanue QU CHUNTHHBI

5.1. Pa3zgennl TUCHUNJIMHBI U BUABI 3aHATHI

Taoaumna 2
Jleku. | Jla6. | Jlexm. | JIa6.
No Hamvenopanue pasiena 3aH. 3aH. 3aH. 3aH. Bcero uacos
JVCIIATUTHHEI 110
/1 4yachl | 4Yackl 4achl Yachl
cevectpam 0®0 | OPO | 300 | 300 | ODO | 300
1 | Beegenue
2 | O6mue ceneHUs 5 5 4
3 0O0630p COBPEMEHHBIX
croco0oB OypeHus
4 OU3NKO-MEXaHUYECKUE 5
CBOWCTBA TOPHBIX MTOPOJT 2 6
5 | Uuctpyment s Oypenus 2
3aKOHOMEPHOCTU PabOTHI 4 4 8
6 | mopomopa3pyiaiero 2
WHCTPYMEHTA
7 | 3a00MHbBIE ABUTATEIIN 2 2 10
Crienin(rka TEXHOJIOTHUU
8 | pasnmuuHbIX crtocoOoB 2
OypeHus
9 | BypunbHast KOJOHHA 2
I'uapoaspoauHaMuka 9
10 | upKYIAIHOHHON 2 4
CHCTEMBI
11 IIpoBonka  CKBaXkuH B 5
3aJJaHHOM HaIlpaBJICHUU
[TpoexTrpoBanue 2 6
12 | KOMIIOHOBOK U  pacyeT 2
OYpHIIHHBIX KOJIOHH
OCOOGEHHOCTH TEXHOJIOTHU
13 6ypeHHsivan/1 paBHOBECHH 5
JaBICHUH B  CHUCTEME
«TUTACT-CKBAKMHA 2 6
Bri6op crioco0a U 6 2 8
14 | npoexkTHpOBaHUE PEKUMOB 2
OypeHHs CKBaKHUH
OcnoxHenus npu OypeHuu
15 2
CKBaKUH 2 6
16 | ABapuu B OypeHuu 2
17 [lepcnexkTuBel  pa3BUTHS 5
OypeHust
JloxyMeHTanus,
OpraHm3anus U TEeXHUKO- 2 6
18 | skoHOMHYECKHE 2
MOKa3aTeH OypeHus
CKBKUH




5.2. Conep:xanue pa3ieoB JUCHUILTHHBI

Taoauma 3

HaunmenoBanue
pa3aea TUCUMIIIMHBI

Conep:xkanue pasaena

2

3

BBenenue

3navyeHue OypoBbIX paboT B HEPTEra30100bIBAIOLICH U APYTHX
OTpacisIX HapOJHOro Xo3siicTBa. Kparkas xapakTeprcTHKa
COCTOSIHHSI TEXHOJIOTUH U TEXHUKHU OYpEHHsI CKBaXKHH.

OO01me cBegeHus

[lonstTe o ckBaxkuHE, €€ »dIEeMEHTaX, KOHCTPYKIHH, O
MOJIOKEHUH OCH CTBOJa B mpocTpaHcTBe. Knaccudukanms
CKBa)KUH MPUMEHSIEMBIX B HedTerazoqo0bIBatoIeHi
IIPOMBIIIJIEHHOCTH: 110 HA3HAYEHUIO, 10 IPOCTPAHCTBEHHOMY
MOJIOXKEHUIO OCH, 110 XapaKTepy pa3MeleHUs! YCThEB U APYTUM
npusHakaM. [IoHsATHE O IUKJIIE CTPOUTEIBCTBA CKBAXKUHBI U €TI0
ctpyktype. CopmepkaHMe  OCHOBHBIX  OSTaloB  IIHMKJIA
CTPOUTEJILCTBA.

O030p  coBpeMeHHBIX
cnoco0oB OypeHust

[Tonstue o cnocobe Oypenus. Knaccudukaius coBpeMeHHBIX
crnocoboB. Kparkas xapakTepucTHKa CYIIHOCTH KaxKIOTro
crocoba; JOCTOMHCTBA, HEJOCTATKH, OOJACTH MPUMEHEHHUS,
NEepCreKTUBbl pa3BuThsa. DYyHKIMOHAIbHAas cXxeMa OypoBoOit
YCTaHOBKH JJIsl BpallaTeIbHOr0 OypeHusl.

DuU3NKO-MeXaHUYeCKHe
CBOMCTBA TOPHBIX
nopoz

OcHOBBI MeXaHUKHU TBepAbIX Teid. [loHsATHE O HaNpsKEHHOM
COCTOSIHUM W TPOCTBIX BHJIAaX €ro. MexaHMuecKue CBOMCTBa
TBEPABIX TeN: YIpYyrue, IUJIACTUUYECKUE U IPOYHOCTHBIE.
Tekyuects U GopMbl ero nposiBieHus. [loHsATHE crmomHOCTH
TOpHOM mopozsl. HanpshkeHHOE COCTOSIHME TOPHBIX MOpPOJ B
Hezlpax 3eMid. ['eoctatnyeckoe M OOKOBOE [JaBJIEHUE Kak
KOMITOHEHTHI TOpHOro naBieHus. Kosdduiument OGokoBoro
pacmiopa. ITopoBoe (m1acToBoe) aBieHHE B TOPHBIX MOPOAAX.
[Tonsitue o kodhduIEHTEe aHOMATBLHOCTH W AHOMAJBHBIX
IUIaCTOBBIX JAaBleHMsX. [uapopaspeiB mopon. Ilonstne 06
MHJEKCE JaBJeHUs TUApopaspbiBa Mopoi. MexaHuueckue
CBOMCTBA FOPHBIX MOPOJI P PA3IUYHBIX BUAAX

HAIpPSDKEHHOTO COCTOSIHUSI; BIUSIIOLIME Ha HHUX (DAKTOPHI.
OCO0EeHHOCTH HAIPSKEHHOTO COCTOSIHHSI TOPHBIX MOPOJA MpHU
BJIaBJINBAaHU U KECTKUX WHJICHTOPOB. Omnpenenenue
MOKa3aTenel MEXaHUYECKUXCBOMCTB FOPHBIX MOPOJ METOA0M
CTaTMYECKOro BAaBiuBaHus mrtamna. Kiaccuduxaims ropHbix
MIOPOJI IO MEXAHUYECKUM CBOMCTBaM. MeXaHu3M pa3pyleHus
ropHslx nopoi. Baasmusanue. CkaukooOpa3HOCTh Mpoliecca
pa3pyllieHHs] TOPHBIX MOPOJ MpHU BAABIMBaHUU. BrusHue
mubdepeHIManbHOTO  1aBJIeHUs, TEeMIIepaTypbl, CBOWCTB U
KOMIIOHEHTOB >KMJIKOCTEM OKpYXKaloLIel cpeabl Ha Ipolecce
pazpyuienust. OcoOeHHOCTH pa3pylleHusi TOPHBIX MOPOJ MpHU
JUHAMHUYECKOM BAaBIMBaHUU. Buasl pazpyiieHus: nopoj npu
Oypenun  (yCTaJoCTHOE, TIOBEPXHOCTHOE,  OOBEMHOE).
AOpa3uBHOCTh TOpHBIX Mopo. [Iporecc U3HALIMBAHUSA U €TO
XapaKTepUCTHUKU. MeToapl u3yueHusi aOpa3suBHBIX CBOWCTB
ropabix nopoj. Kiaccuduxanus abpaszuBHocTH. Bypumocts
TOPHBIX MOPOJ M UX Kaccuukaius, nokasarean OypuMOCTH.




Knaccugukanus nopoaopa3pymiaomero HHCTPYMEHTa I10
Ha3HAYEHUIO U TI0 XapaKTepy BO3JEHCTBUS Ha TOPHBIC TOPOIBL.
OO6nacTp NpPUMEHEHHsI [JOJOT pPEXyLIe-CKaJIbIBAIOLUIET0 U
ucruparomee-pexxymero aeicrsud. Illapomeunsie pomora.
Oco0eHHOCTH KOHCTPYKIIMH, U3TOTOBJIEHUS U KilacCU(UKaLUsA
MIapOMIeYHbIX J0J0T. COpTaMeHT JA0JIOT MO BOOPYKEHHUIO
('oCT 20692-75). KoHcTpyKkTHBHBIE 0COOCHHOCTH
BOOPY)KCHHUSI MIAPOLICYHBIX JIOJIOT pa3IUYHBIX MOJIEIEH.
KoHcTpykinu onop mapomeyHsIx 10J0T U UX KilaccuuKanus
no I'OCT 20692-75. IIpoMbIBOUHBIE CUCTEMBI IIAPOLIEUHBIX
noJioT, ux knaccudukamus nmo 'OCT 20692-75. Konctpykuus
M COpTAaMEHT  HacaJoK. BiusHue  KOHCTPYKTHBHBIX
0COOEHHOCTEH MPOMBIBOYHBIX CUCTEM M KOH(UTYpaLlUH 10JI0Ta
HAa KayecTBO OYHUCTKH 3200 OT BBIOYPEHHOH TOPO/IBI.
3aKOHOMEPHOCTH U3HAILMBAHU U (PAKTOPBI, BIMSIOLIUE HA €r0
MHTEHCUBHOCTh. HOpManbHBII 1 aBapuiHbIN H3HOC 10710T. Kog
JUIs KpaTKOW 3aluCH XapakTepa U CTENEeHU H3HOLICHHOCTU
nojoTa. JIoOCTOMHCTBAa M HEAOCTATKH IAPOIICYHBIX JIOJIOT IO
CpPaBHEHHWIO C JpYrUMH Buiamu 1oi0oT. KepHompueMmHbIe
ycTpoiicTBa U OypuiibHble  TosoBKU.  Kiaccuduxanus
KEPHONPUEMHBIX YCTpOHCTB. KOHCTpYKIIMHM KEPHOMPHUEMHBIX
YCTPOMCTB co CbEMHBIMU U CTaLlMOHAPHBIMU
KepHOnpueMHHKamMHu. KOHCTpyKIuM OypHIBHBIX TOJIOBOK.
WHCTpYMEHT ClenualbHOTO Ha3HA4YeHUs, IPUHIUI paboThl U
0COOEHHOCTH KOHCTPYKIIM.

HucTrpymeHTt I
OypeHus
3aKkoHOMepHOCTH
padoThI
MOPOA0Pa3Py A0 LIEro

HHCTPYMEHTA
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Oypenusi. dakTop, BIUSIONIME HA MOKa3aTead PabOThI JOJIOT.
3aBUCHMOCTH HAa4YaJIbHOM MEXAHUYECKON CKOPOCTH IMPOXOJKU
OT CBOMCTB rOPHOM MOPOBI, TUIIA I0J0TA, OCEBOM HArpy3KHu Ha
HEr0 M 4YacTOThl €ro BpALUEHUS, YCIOBUH pealu3aluu
MEXaHMYECKOM MOIIHOCTH TMOABOAUMONW K JOJOTY, BHUJA,
CBOWCTB, pacxoia IPOMBIBOYHOM IKUJIKOCTH U CKOPOCTH
ucTeueHuss e€ W3 HacaJoK, BEIMYMHBI THUIPABIUYECKON
MOIIHOCTH, TOJBOAMNMON K JONOTYy, JAu(QepeHInaIbHOro
naBieHus. J{uarpamMmma n3aMeHeHus yriryoJaeHus 0J10Ta 3a OJIUH
000poT OoT oceBoil Harpy3ku. Ilytm ymydmieHuss kauecTBa
OUMCTKU 32005. 3aKOHOMEPHOCTH HU3MEHEHHS] MEXaHW4YEeCKOU
CKOpPOCTM  TPOXOJKM BO  BpPEMEHH,  OOYCIIOBICHHBIC
M3HAIIMBAHUEM DJJIEMEHTOB JI0JIOTa. BinsHHMe pa3iandHbIX
(GakTOpOB HAa TEMI CHW)KEHUS MEXaHHYECKOH CKOpOCTH
MPOXOJKA BO BPEMEHM U JOJTOBEYHOCTU OIOPHI JOJIOTA.
ParponanbHas IpoI0JDKUTEIBHOCT paboTHI 10JI0Ta Ha 3a00e,
BbIOOp e€. Pacuer Bpamiamomero MOMEHTa U MOIIHOCTH,
HeoOXoauMon Uit paboThl gojota Ha 3aboe. Ilonarme 00
ynageHHOM MoMeHTe. DakTophl, BIMSIONIME HA BEIUYUHY
yIenbHOro MoMmeHTa. (OCOOCHHOCTH pa3pylIeHHs] TOPHBIX
MopoJa  KOJbIEBBIM 3a0oeM mpu 0TOOpe KepHa, Mpu
pacmMpeHun CTBOJIA pAaCIIUPUTEIISIMHU. Cnenuduka
CTymeH4aroro paspyumenus 3abos. Choenuduka pexuma
OypeHus npu oTdoope KepHa. BinsHue napamMeTrpoB pexxuma u
TEXHOJOTUU OypeHHs Ha BbIXOJA KepHa. [IpuHuumel BbIOOpa
KEPHOMIPUEMHOTO YCTPOMCTBA U OYPUIILHOM T'OJIOBKH B Pa3HbIX
ycIoBusAX. MeponpusaTis U yCTpOHCTBAa OOeCHedHBaroIIne
COXPaHHOCTh KE€pHa IpU OypEeHHUU U NpPU TPAHCIOPTUPOBKE C
3a004l.

3a00iiHbIE IBUTATEIHN

OcHoBHbIEe  TpeOoBaHHMA K  3a00MHBIM  JIBUTaTEIsIM.
Knaccudukanus  3a0oiiHbpix  gBurareneit.  TypOoOypsl.
VYerpoiicTBo u MPUHITUTT NENCTBUSA TypOoOypa.
XapakTepucTUKa TypOMHBI TpU TOCTOSHHOM  pPacxoJe.
Kputepun ruaponnHamMuyeckoro moaoduss B TypOMHaXx.
®opmynsl mogo6Ms U UX MpuMeHeHue. Buabl TypOoOypoB, ux
JIOCTOMHCTBA U HEAOCTAaTKU. BUHTOBBIE 3200l HBIE ABUTATENH.
VYerpoiicteBo m npunHuun aercteua B3J1. locronHcTBa M
HEJIOCTaTKH BHUHTOBOT'O 3a00MHOTO JBHUTATENsl. DIEKTPOOYPHI.
KoHcTpykiuss  27eKTpoOypoB B CHUCTEME  TOKOIOJABOAA.
BreixogHast  XxapakTepucTUKa 3JeKTpoOypa U (akTophl,
BIIUSIOIINE HA HEE.

Cnenndpuxa
TEXHOJIO0I'uMn
Pa3JIMYHBIX CIIOCO00B
OypeHus

Oco0OeHHOCTH TEXHOJOTHMH pOTOpHOro Oypenus. [IpuHIMIBI
HOPMHPOBAHUSI ~ pacxoja IMPOMBIBOYHOM  KUIKOCTH U
PETyINPOBAHUS THAPABINYECKONH MOIIHOCTH, MOIBOJIUMON K
nonoty. OrpaHuueHMsl, HaKJIa{bIBA€MbIe Ha PEXUM POTOPHOTO
OypeHHs TEXHHUYECKON XapaKTepUCTUKON OypoBOil yCTaHOBKH
U TPOYHOCTHIO OYpUIIbHON KOJOHHBL. CrOCOOBI KOHTPOJIS 3a
OTpabOTKON JOJOT TP POTOPHOM OypeHHHU. YTpaBlieHHE
mporeccoM poTtopHoro Oyperus. OCOOEHHOCTH TEXHOJIOTUH
TypOMHHOrO OypeHHs: B3aWMOCBS3b MapaMEeTPOB peXKHUMA.
BriusiHue AuHaMHUYHOCTH paboTHI J10J10Ta Ha YacTOTY
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BpaleHus Baja TypooOypa. [IpuHIUIIEI pacueTa XapaKTepHbIX
3HAYEHUI YaCTOTHI BpallleHUs Baja IPHU MOCTOSHHOM Pacxojie
MIPOMBIBOYHOM KUAKOCTU. Pacuer pacxona MpOMBIBOYHOMN
YKUJIKOCTH, HEOOXOMMOTO IS yCTOMYMBOM paboThl TypOoOypa
MIPY 33JIaHHOM 0CEBOM HAarpy3Ke Ha 1010T0. KOHTPOJIb 4acTOThI
BpailieHus Basia Typ0o0ypa. CriocoObl peryiupoBaHus 4aCTOThI
BpamieHus. lIlpuHmmnbel BeIOOpa JuaMeTpa, TUNA W YHUCIA
cekuuit Typ000ypa, a TakKe pacxoja MPOMBIBOYHOM KUAKOCTH
Jutst OypeHust ckBaykuH. O011re 3aTpaThl MOLTHOCTHU Ha MPOLIECC
TypOunHoro Oypenus. KoaddumueHnTsl nepegayr MOITHOCTH
Ha 3a00i W MyTH WX NOBbIIICHUA. OCOOEHHOCTH TEXHOJIOTUU
OypeHHs C MOMOUIBI0 PEAKTUBHO-TYPOMHHBIX JIBUTaTeleH.
OCOOEHHOCTH TEXHOJIOTUH C IMOMOIIBbIO BUHTOBOTO 3a00HHOTO
neurarens (B3/1). BzaumocBsass napamerpa pexuma OypeHus
npu ucnonbzoBannn B3Jl. KommiekcHass xapakTepucTuka
COBMECTHOM paboThl cucTeMbl «Hacoc-B3/[-monoro-nopona
3200s» MpPHU MOCTOSIHHOM PACX0JI€ MPOMBIBOYHOU KUIKOCTH.
Bnusinue auHaMuyHOCTH pabOTHI 1OJI0TA HA YACTOTY BpallleHUs
Baa B3/1. [lpunnumne! BeiOopa auameTpa u uncia cekuuid B3 /1,
a TaKkKe pacxoja TMPOMBIBOYHON KUAKOCTU nAJsi OypeHus
ckBakuHbI. KoaduimeHTs! nepenays MOIIHOCTH HA 32001 1
nyTd UXNoBblieHuss. OCOOEHHOCTH TEXHOJOTUU OypeHus ¢
MOMOUIbIO 3JIEKTPOOYpoB. B3auMocCBs3b apaMeTpoB pexruMa
OypeHus TpU  HCHOIB30BAaHUM  dyekTpoOypa. Pacuer
JOTTYCTUMOWH ~ OCeBOM Harpy3ku Ha J0s0To. CrocoOsl
pEerylMpoBaHMsT YacTOTHl BpallleHHUs Balla dJIEKTpoOypa.
CoBMecTHass pabota 3jeKkTpoOypa € THUIPOMOHUTOPHBIMU
JOJI0TaMM; NPUHIUI ~ pacyera HEoOXOIUMOIro  pacxoja
MPOMBIBOYHON  kuakoctH.  Koaddunmentsl  nepegauu
MOIIIHOCTH Ha 3a00i U MyTH MX MOBBIIICHHUS.

bypuibHas K0JI0HHA

Haznauenne u coctaB OypuibHON KoJOHHBI. KoHCTpykius
sneMeHTOB e€. CTaHaapThl Ha OypUJIbHBIE TPYObI, OypUIIbHBIE
3aMKHM M JIpyrM€ DJJEMEHTbl KOJIOHHBL. XapaKTepUCTHKa
pe3bOOBBIX COeAMHEHUH OypHUIbHON KOJIOHHBI. JIOCTOMHCTBA U
HEJOCTaTKU CYIIECTBYIOIIUX KOHCTPYKIUH OypUIBHBIX TPYO,
UX COCIMHEHMH M JPYrMX 3JIEMEHTOB KOJOHHBI; 00JacTu
MPUMEHEHHU. DKCILTyaTalus 2JIEMEHTOB OypUIbHON KOJIOHHHBI.
TpyOuble 06a3pl, ux ¢(yHkIMM U ocHameHue. [lpuemka u
MPOBEPKA AJIEMEHTOB OypWJIbHOW KOJIOHHBI. JledexTockomnus
AJIEMEHTOB KOJIOHHBI: CIIOCOOBI, TNIAHUPOBAaHHUE U OpraHU3alus
pabot. CnocoObl KperuieHus: OypuibHBIX 3aMkoB, KoHTpoiib
KPYTSAIIEr0 MOMEHTAa. YXOJ 3a pe3bOOBBIMH COEIMHEHHUSIMH.
Cwmazka nsi pe3p0. KOHTposib TepMETHYHOCTH DJIEMEHTOB
OypuIIbHOI KOJIOHHBI U €€ coequHeHn. CrocoObl MOBBIIEHUS
repMeruyHocTd.  KoHTponb  Bpamaromero  MOMEHTa,
IIPE1aBaeMoOro KOJIOHHOM B nporuecce OypeHusl.
[Tacnoptuzanus u yder pabOThl 3JIEMEHTOB OypUIbHOU
KOJIOHHBI. Buibl peMOHTOB OypuibHOM KonoHHBL. Konebanus
OypHIHHOM KOJIOHHBI. Bribl




KoneOanuii. [IpuauHbI ¥ yCIIOBHS X BOZHUKHOBEHUS, PA3BUTHS
U ycuieHus. BnusHue konebanuit OypHIIbHOM KOJIOHHBI Ha
paboTy  MIAPOMICYHBIX  JOJOT, OYypWUIBHBIX TPYyO W
3G PEKTUBHOCTh  pa3pylICHUsT TOPHBIX MTOpoA. MeTossl
UCTIOJIb30BAHUS TN YCTPAHEHUS OTAEIBHBIX BUI0B KOJIeOaHNI
B OypuipHOW  KOJOHHEe.  BoJHOBBIE — OTpaxarenw,
aMOpPTHU3aTOPBl; MPUHIMIB WX JCUCTBHUSA; IOCTOMHCTBA W
HeJOCTaTKU.  TexHonoruueckas  OCHacTka  OypuibHOU
KOJIOHHBI.
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I'mapoaspogunamuka
HUPKYJIAUNOHHOK
CHCTEMBI

Pacyer ruapaBnuYeckux TMOTEph MpH JIAMHHAPHBIX U
TypOYJEHTHBIX TEUEHHUSX BSA3KUX, CTENEHHBIX U BA3KO-
TUTACTUYHBIX )KUJIKOCTeH. MEeCTHBIC THAPABINYECKHUE MTOTEPHU B
AIIEMEHTaX IHUPKYISIMUOHHOM cucteMbl. Ounctka 3a00s
CKBaXHMHBI. 3aKOHOMEPHOCTH MMoabeMa nuiama. OnpeneneHue
CKOPOCTH BOCXOJSILEro IMOTOKAa IMPKYISIIMOHHBIX areHTOB,
HEOOXOAMMOW Uil BBIHOCA [UIaMa. XapakTep BIMSHUSA
OCHOBHBIX (hakTOpOB Ha 3(PHEKTHBHOCTH OYUCTKH 32005 OT
BBIOYpEHHOH 1opoibl. [I[pHHIMIIEI pacdeTa pacxo/a KHUIAKOCTH,
yucia ¥ JUaMeTpOB HACaJOK B THAPOMOHUTOPHOM [OJIOTE,
HEOoOXOMUMBIX ISl A (PEeKTHBHONW OYUCTKU 32005 u PabOTHI
THJIpaBIMYECKOTo 3aboifHoro jaBurarenss npu OypeHuu
CKBaXMHBL. [ MapaBinyeckuii

11

IIpoBoaka CKBa:KUH B
3aJaHHOM
HANPaBJIeHUH

pacueT HUPKYJIALUOHHOM CUCTEMBI ITPH OyPEHUH C IPOMBIBKON
HEC)KMMAEMbIMHU JKUJKOCTSMHU. ['MapaBiauyeckue IOTEpU B
HUPKYISIUOHHON CHUCTEME 332 CUET MECTHBIX COMPOTHBICHUN
(HacazoK J0J0T U 3aMKOB). BiusiHue 111ama B OTOKE ras3a Ha
3aboiiHoe nasnenue. Ilepenman naBieHuit B Hacaakax U
Typ6oOypax. HeycranoBuBmMecss TedeHHs] OAHO(A3HBIX
JKUJIKOCTEM B LUPKYJISAUMOHHOM  cucreme.  Pacuer
TUIPOIMHAMUYECKOTO JaBJICHMSI NIPU MEPEMEIIEHUN KOJIOHHBI
Tpy0 B CKBaXWHE, BOCCTAHOBJIEHMHM U TMPEKpaleHUH
HUPKYJISUUU  KUAKOCTH. [IpMumMHBI  caMONpPOM3BOIBHOIO
VCKPHUBJICHHUS CKBAKUH " ero 3aKOHOMEPHOCTH.
OTtpunarenbHbIe MOCIIEICTBUS CaMOITPOU3BOJILHOTO
UCKpUBJIEHMs. JlomycTuMBble Mpenensl OTKIOHEHHUs CTBOJIA
CKB&XUHBI OT  BEpTUKAIU. Mepbl  OpeaynpexaeHus
CaMOIIPOU3BOJIBHOTO VCKPHUBJICHHUS " OTpPaHUYEHUS
UHTeHCUBHOCTH ero. Cnenuduka pexuma OypeHus B
MHTEpBaJax, re0JI0TH4YECKOe CTpOEHHE KOTOPBIX
OJIarompUsITCTBYET CaMOMIPOU3BOILHOMY HCKpHuBIeHU0. [lenn
OypeHHs] HAKJIOHHBIX CKBAaXHMH. THUIBI NMpoduield HaKIOHHBIX
ckBakuH. [lpuHnunel BbiOOpa THHA U pacyeTa MPOQUIIS.
JlonycTumasi ”HTEHCUBHOCTb IPUHYAUTEIBHOTO UCKPUBJICHUS
CKBOXHMH U (akTopel, onpenessomme e€. OTKIOHUTETH IS
OypeHHs HAKJIOHHBIX CKBAXHH C TIOMOIIbIO 3a00HWHBIX
nBurateneii w gyt potopHoro  Oypenus.  CriocoObl
OpUEHTUPOBAaHUS OTKJIOHUTENS B 3aJaHHOM HaIlPaBJICHUU.
[TpuHIMIIBI pacyeTa yriia yCTaHOBKU OTKJIOHUTeNsA. KoHTpoib
3a HAlpaBJIEHUEM CTBOJIAa CKBXHUHBI B MEPUOJ DPaOOTHI C
OTKJIOHSIFOLIEN KOMITOHOBKOH. Cxembl pa3sMeLIeHus
000pyIOBaHUS 151 COOPYKEHHUSI KycTa CKBa)KHMH Ha CyIIIE.
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OCOOCHHOCTH ~ TEXHOJIOTUM  OypeHuss  TOpPH30HTAJIBHO-
Pa3BETBICHHBIX CKBAKHUH.

12

IIpoexTupoBaHue
KOMIIOHOBOK M pacyer
OypHMJIbHBIX KOJIOHH

VYcnoBusi paboTsl OypWJIBHOW KOJIOHHBI B BEPTHKAJIBHBIX U
UCKPUBJICHHBIX  CKBakMHax. Cuibl, JAeWCTByIOIIME Ha
OypWJIbHYIO KOJIOHHY TpPH pa3HbIX crocobax OypeHus, u
pacrnpezeneHue HMX IO JJIUHE KOJOHHBL. MexaHuuyeckas
MOIITHOCTh, TIeperaBacMas KOJOHHOM TpyO NpU POTOPHOM
OypeHun. YCTOWYMBOCTH KOJOHHBI TPYO TMOJ JACHCTBHEM
OCEBBIX U IEHTPOOESKHBIX CHJI M KPYTSIIEro MoMmenTa. [Imockuit
U CHOUPAIBHBIA TPOJOJIbHBIA HM3ru0. OnpeaeieHne TMHBI
MOJTYBOJIHBI M3rH0a B CTECHEHHBIX YCIOBHSX CKBa)KUHBI.
@dakTophl, BIUAIOIIME Ha paclpelesieHne HalpsHKeHUH 110
JUTMHE KOJIOHHBI B npouecce Oypenus. L{uknnyeckuii xapaktep
M3MEHEHUs HalpshKeHUH B npouecce OypeHus. OcoOeHHOCTH
yCIIOBUHM pabOThl pe3bOOBBIX COSAMHEHUN B Pa3HBIX ydacTKax
OypWJILHOW  KOJIOHHBI.  YCTQJIOCTHBIH, aOpa3WBHBIA U
SPO3UOHHBIA H3HOC BJIEMEHTOB KOJOHHBI. Buasl wu3HOCa
DIIEMEHTOB KOJIOHHBI. [IpMHIMITEI BBIOOpPa KOMIOHOBKH
OypUJIbHOM KOJIOHHBI TPHU Pa3IUYHBIX cloco0ax OypeHus
CKBaXHHbI. Pacder OypWIBHOM KOJOHHBI HAa MPOYHOCTb.
O6ocHoBaHME BEIOOPA PACUETHBIX HATPY30K U KOAPPUITUEHTOB
3araca mpoyHoctu. MeTouka pacuera OypriibHON KOJIOHHBI HA
npoyHocTs. Crnenuduka pacyera Ha MPOYHOCTh B MHTEpBAJIEC
3HAYUTEIBHBIX N3MEHEHHI 36HUTHOTO M a3UMYTaJIbHOTO YTJIOB.
VY4er BO3MOXKHOTO M3HOCA 3JIEMEHTOB KOJOHHBI U YCTaJOCTH
marepuana e€. [lpuHOMOBI BBIOOpa KOMIIOHOBKH HH3a
Oypunshoii  konouuel (KHBK) nmns  mpemoTBpamenus
CaMOIIPOU3BOJILHOTO WCKPHBIICHUS CKBa)KHHBI.
Knaccugpukanms KHBK, npumensembix st OypeHus
BEPTUKAJIBHBIX CKBAXHH, WX JOCTOMHCTBA M HEIOCTATKH;
obmacte npumeHenus. Omnenka s¢dexkruBHoctn KHBK mo
NPEOTBPALICHHUIO WITN CHIDKEHHIO UHTEHCUBHOCTH
CaMONPOM3BOJILHOTO ~ HMCKPUBJIEHHMS  CTBOJA  CKBaXHH.
OcoOennoctu BbiOOopa KHBK nns OypeHus HaKIOHHBIX
CKBaXXMH.
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Ocobennocru
TEXHOJIOTUM  OypeHus1
npu pPaBHOBECHU

JABJEeHHHA B cucremMe
«IJIACT-CKBAKHHA)

Ponp yuyera m koHTpons nuddepeHIranibHOrO TaBICHHS B
MOBBIIECHUH J(PPEKTUBHOCTU OypeHHUS TIyOOKUX CKBAKHH.
Crioco0mr MIpEeABAPHUTEIIHLHOTO " OIIepaTUBHOTO
MPOTHO3MPOBAHUS TUIACTOBBIX JaBieHuid. CylnIHOCTH crocoba
OypeHusi TpU pPaBHOBECHH JABJICHUH B CHCTEME «IUIACT-
ckBakuHa». CroenuanbHoe 000pyAOBaHHE U TPUOOPHI,
HEOOXOMUMBIC T OYpeHHs] TPU PABHOBECUH JIABJICHHM.
Bb160p MIOTHOCTH MPOMBIBOYHOM JKUKOCTH.

14

Bbioop cmocoba wm

NPOCKTHPOBAHHE
PEeKMMOB Oypenust
CKBAKUH

Br16op cmocoba OypeHuss B 3aBUCUMOCTH OT T€OJIOTUYECKOTO
pa3pesa, Ha3HAYEeHHUs, TTTYOHHBI CKBRKUHBI, YCJIOBUI OypeHUS,
obycTpoiictBa  paiioHa  OypoBeix  pabor.  Ilopsmok
MIPOEKTUPOBAHUS PEKUMOB OypeHus. Mertobt
NPOCKTHUPOBAHUS; WX  JIOCTOMHCTBA W  HEJOCTATKH.
Oco0eHHOCTH TPOCKTUPOBAHUS PEKHUMOB IS PA3THUHBIX
croco0oB  OypeHust crulomHbIM ~ 3a0oeM.  CrernuaibHbIe
pEeKUMBI OypeHus: 0TOOp KepHa; OypeHue pa3inuyHbIX
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YYacCTKOB  HAKJOHHBIX CKBaXXHUH; MpopaboTKa CTBOJA.
TpeboBanusi, nNpeabsBIseMble K HCXOJHBIM JTaHHBIM IS
aHamu3a. OOpaboTka UMCXOAHBIX JaHHBIX. Peanmsauums
NPOEKTHOTO pexuMa OypeHus Ha OypoBoi. KoppektupoBka
PEKOMEHIAalUi TEXHOJIOTUYECKOM KapTbl B 3aBUCUMOCTH OT
U3MEHEHHS (DU3MKO-MEXaHMYECKUX CBOWCTB TOPHBIX IOPOJ.
PerynupoBanne u aBTOMaTH3alus mpolecca OypeHHus.
TpeboBanusi, NpPeAbABISEMbIE K PEryasITOpaM IOJadu
OypuinbHOro HHCTpymeHTa. [IpuOopel, npumeHsemble A
KOHTpoJdsi mponecca Oypenus. Ilpumenenne OBM  nms
OIIEPATUBHOIO0 KOHTPOJISl U ONITUMHU3AIUHN PEXKUMOB OYpEHHSI.
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OcnoxHeHus npu
OypeHHMHU CKBaKWH

OrmpezesieHre TOHSATUS OCIOXKHEHHE. BHIBI OCI0XKHEHHI.
[Tornomenus.  T'azonedreBogonposiBienus.  Hapymenue
YCTOHYMBOCTH CTCHOK CKBaXHUHBI. [IpUXBaThl W 3aTSHKKA
KOJIOHHBI ~ TpyO, kemobooOpazoBanus. Creuuduueckue
ocnoxHeHus. OTpunarenbHble TOCIEACTBUS OCIIOKHEHHA.
Meponpusitust o npeaynpeskIeHUI0 OCI0KHEHUI.
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ABapuu B OypeHHH

[Tonsitust 006 aBapusix B Oypenuu. Otinuue aBapuil OT
ocnoxHeHnil. Knaccudukauus asapuil. Ilpodunakrtuueckue
MEPONPUSTHS 110 NPEAYIPEKICHUIO aBAPHIL.
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ITepcnekTUBBI
pa3BuTusi Oypenust

[TepcnekTHBBI COBEPIIEHCTBOBAHUS TEXHOJIOTUM U TEXHUKHU
OypeHHs U TOBBILIEHUS 3()PEKTUBHOCTH CTPOUTEIHCTBA
CKBAKHH.
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JoxymeHnTauus,
opraHusanus "
TEeXHHUKO-
IKOHOMHUYECKHE
nokasareju  OypeHust
CKBaKHH

[lepBuunas noxkymeHrtauus B OypeHUH. TeXHUYECKHil mpOoeKT
Ha CTPOUTENICTBO CKBAXKUH. ['€0JIOrO-TeXHUYECKUN Hapsi.
[Toxaszarenu, ONpeReNsAONIMEe MNPOAOLKUTEIBHOCTD ILIHMKIIA
cTpoutenbeTBa ckBakuH. CkopocTh Oypenus. CebecTouMocTh
CTPOUTEIIBCTBA CKBAXKUHBI.

5.3. JIabopaTOpHBIil NPAKTHKYM

Taoauua 4

JTUCIHUIIINHEI

HaumenoBanue pa3jaeia

Coaepixanue pasgesa

4

OnpeneneHre TMoOKa3aTeliell MEXaHWYECKUX CBOWMCTB
TOPHBIX MOPOJI METOIOM BJIaBJIMBAHUS MITaMIa

4

Onpenenenre abpa3uBHBIX CBOWCTB TOPHBIX NMOPOJ

N3yuenne KOHCTPYKIMHA OYpOBBIX JIOJIOT U OypHIIBHBIX
TOJIOBOK.

W3ydeHue u koaupoBaHue W3HOCA OTPaOOTaHHBIX JOJIOT.

OmnpeneneHre BEIMYMHBI HAYAJIBHOM MEXaHUYECKOU
CKOPOCTH TIPOXOAKM U TEMIIA CHUKEHHS CKOPOCTH
MPOXOJIKH BO BPEMEHH.

N3yuyenune 3akOHOMEPHOCTEN pa3pyILIEHUs TOPHBIX IIOPOJL
HIAPOIIECYHBIMU JOJIOTAMHU.




7 6 3a0ypHBaHUU CKBaKUHBI, 3ape3Ke HOBOT'O CTBOJIA, OTOOpE
KEpHa.

8 7 W3ydyeHne KOHCTpYKIUI 3a00WHBIX JBUTATENIEH.

9 9 Pacuer cymmapHOil moTpeOHOCTH OypOBBIX JAOJIOT U
anemenToB KHBK 1 ctponTenscTBa CKBaXKMH.

10 10 [TpoexTrpoBaHKHEe MPOMBIBOYHOMN KUAKOCTH MPU Pa3HBIX
crioco0ax OypeHwusl.
Pacuer cymmapHOW  MOTPEOHOCTH  MPOMBIBOYHOM

11 10 JKUJIKOCTU U €€ KOMIIOHEHTOB JUIsi CTPOMUTEIBCTBA

CKBa’>XHH.

5.4 IlpakTH4yeckue 3aHATUSA (He IPEIYyCMOTPEHO)

6. Opranusanus caMoCTOsITeIbHOI PaGoThl CTYJIEHTOB MO JUCHHUILINHE

6.1. Bonpocsl 1711 CaMOCTOSITEIbHOTO H3yYeHHUsI

J::')/JITQ TeMbl /151 CAMOCTOATETbHOTO U3YYeHUS

1 2

1 [ToHsITHE O LHMKIIE CTPOUTENHCTBA CKBAXKHUHBI M €r0 CTPYKTYpE.
CopneprxaHre OCHOBHBIX 3TAlOB IIMKJIA CTPOUTENIBCTBA.

MexaHu3M pa3pyIIeHUs TOPHBIX TOPOJI, BAABIUBAHHE KaK OCHOBHOU
BUJ BO3JICHCTBUS BOOPY)KEHUS IPU MEXAHUYECKOM pa3pyIICHUU

2 ropHbIX nopoJ. CkaykooOpa3HOCTh IIpolecca pa3pyleHUs! TOPHbBIX
HOPO/J TPH BJIABIMBAHUY.

3 Oco0OeHHOCTH pa3pylIeHHs TOPHBIX OPOJI IPU JUHAMHYECKOM
BJIABJIMBAHUH. Y CTAJOCTHOE pa3pyllleHHe FOpHbIX nopoJ. (4)

4 KoHCTpYKIINU KEPHOTIPHEMHBIX YCTPOWCTB CO CHEMHBIMU H
CTAllMOHAPHBIMHU KEPHOITPUEMHUKAMH.

Konctpykinu OypriibHBIX T0JI0BOK. Kitaccudukarysi ropHBIX TOPO/T

5 0 TPYIHOCTH 0TOOpa KepHa. IHCTpYMEHT CenaibHOTO
Ha3HAYCHUSI.

6 [TuxooOpa3HbIe, 3ape3HbIe U (Ppe3epHbIe T0I0Ta; PACIIUPUTEIH;
KanuOpupyromiee-1eHTPUPYIOIUIl HHCTPYMEHT; Ha3HAYCHHUE,
OPUHIUI pabOThl U 0COOEHHOCTH KOHCTPYKIIMH.

7 BnusiHue napamMeTpoB pekuMa U TEXHOJIOTHU OYpeHUs Ha BBIXOJT
kepHa. [IpuHIMIBI BEIOOpa KEPHOIIPUEMHOIO YCTPOUCTBA U
OypUIILHOM T'OJIOBKH B Pa3HBIX YCIOBHSIX.

8 BeixoHas xapakTeprcTHKa 3IeKTpoOypa v (haKTOpHI, BIHSIONINE Ha
Heé. (7)

9 Pacuet nomyctumoii oceBoil Harpy3ku Ha J0J10T0. CriocoObI
pEryJIMpOBaHUs YaCTOThI BpalllEHHsI Bajla AJIEKTPoOypa.

10 | CoBmecTHas paboTa 31eKTpoOypa C THAPOMOHUTOPHBIMU JIOJIOTAMHU;
IPUHIMI pacyeTa He0OX0IUMMOI0 PacX0a MPOMBIBOUHON
KHUJIKOCTH.

11 | Koa¢¢unuenTtsl nepeaays MOIHOCTH HA 3200 U ITyTH UX
TIOBBIIIICHHSL.

12 | MeToap! UCTIONB30BAHUS UM YCTPAHEHUS OTAEIbHBIX BUOB

KoJieOaHuil B OypHIILHOM KOJIOHHE.

[IpyHIMIT TPOEKTUPOBAHUSA PEKUMOB OYpeHHs] MpH
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BonHoBbIe oTpaxkaTenu, aMOPTU3aTOPhL; MIPUHIUIIBI UX JEHCTBUS;
JIOCTOUHCTBA M HEJIOCTATKHU.

14

HeycTtanoBuBmnecs TedeHus 01HO(A3HBIX KUIKOCTEH B
LUPKYJSIHUOHHOW CHUCTEME.

15

Pacuer THAPOAUMHAMHUYCCKOI'0 JaBJICHUS IIPHU NECPEMECILICHUN
KOJIOHHBI pr6 B CKBaAXXMHEC, BOCCTAHOBJICHHUA U ITPCKpAILICHUA
HMUPKYJAOUA JKUJIKOCTH.

16

OCO0EHHOCTH TEXHOJIOTHH OYpEHUs! TOPU30HTAIBHOTO —
Pa3BETBICHHBIX CKBAKHUH.

17

Onenka 3¢ ¢pexruBHoctd KHBK 1o npeaoTpatiennto wim
CHIDKCHUIO HHTCHCUBHOCTH CaMOITPOU3BOJIBHOTO HCKPUBIICHHS
CTBOJIA CKBAXKHH.

18

Oco6ennoctu Beioopa KHBK niis OypeHust HaKkJIOHHBIX CKBa)KHH.
Bo160p u pacuer orxiionstonx komnoHoBok 1 KHBK s
peryjaupoBaHus yria.

19

BH60p IIJIOTHOCTHU HpOMBIBO‘lHOﬁ KHUIOKOCTH.

20

[TpuGopsl, npuMeHsieMbIe 17151 KOHTpouIs nporecca Oypenust. (14)

21

[Tpumenenue DBM 11t onepaTUBHOTO KOHTPOJIS U ONITUMU3ALIUN
pexuMoB Oypenus. (14)

22

Ce0ecTOMMOCTh CTPOUTEIHCTBA CKBAXKHHBIL. (18)

Y4eOHO-MeTOANYECKOE 0O0ecTIedeHHe IJIsl CAMOCTOSITEeIbHOM PadoThI

1. Bapeuxwuii FO.B. Bypenne HeTsHbIX U Ta30BbIX CKBakuH. Akangemus, 2003.

2. bacapeirun FO.M., bynatoB A.U., Ilpocenxos FO.M. TexHonorus OypeHust HEPTSIHBIX U

ra3oBbIxX ckBaxuH. -M.: Henpa, 2001. -312 c.

3. BypoBeie crankum u OypeHHe CKBaXWH. bypeHHe HE(PTSHBIX W Ta30BBIX CKBaXHH
[DnexTpoHHBIH pecypc]: mabopaTopHbslil npakTukyMm/ .B. MypaaxaHos [u 1p.].— DJEKTpoH.

TekcToBble gaHHbIe.— CrtaBpomnosib: CeBepo-KaBkasckuii ¢enepanbHbIlii  YHUBEPCUTET,

2017.— 136 c.— Pexxum gocryma: http://www.iprbookshop.ru/69376.html.

4. bacapeirun }O.M., bynatoB A.U., IlpocenkoB FO.M. bBypenune HeQTSIHBIX U ra30BBIX

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

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

¢.— Pexwum noctyna: http://www.iprbookshop.ru/51724.html.
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7. OneHOYHBIE CPEACTBA
Bomnpocsl k nepBoii arrecTauuu

1.3naueHne OypoBBIX padOT B He(hTEra3zo00bIBAIOIICH 1 IPYTUX OTPACIISIX 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
JPYTUM 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.

. ©yHKIMOHANIBHAs cXeMa OypOBOM yCTaHOBKH Ul BpallaTeIbHOTO OypeHHsl.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

OCHOBBI MEXaHUKH TBEPABIX TEII.

[TonsiTre 0 HANPSKEHHOM COCTOSIHMH U MIPOCTHIX BUAAX €TO.

MexaHuueckre CBOMCTBa TBEPABIX TEJ: YIPYIHE, JIaCTUYECKUE U IPOYHOCTHBIE.

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.

Koaddumuent 60koBoro pacropa.

[TopoBoe (1T1acTOBOE) AaBlIEHUE B TOPHBIX TOPOIAX.

[TonsTHE 0 KO3 PUIHEHTE AHOMATIBHOCTH ¥ aHOMAJIBHBIX MJIACTOBBIX JaBJICHUSX.

I'mnpopaspsIB MOPOI.

[TonsiTHe 00 MHAEKCE AaBIEHUS THAPOPA3phIBa IOPO.

MexaHuueckrue CBOMCTBA TOPHBIX MOPOJ NMPH Pa3IUYHbIX BUJAX HAMPSYKEHHOTO COCTOSHUS;
BIIUSIONINE HA HUX (PAKTOPBHI.

Oco0OeHHOCTH HANIPSKEHHOT'O COCTOSIHUS TOPHBIX TOPO/I TPU BAABIMBAHUU KECTKUX HHIACHTOPOB.
Onpenenenue mnokasaTelled MEXaHUYECKMXCBONCTB TOPHBIX IOPOJA METOJOM CTaTHYECKOTO
BJIABJIMBAHUS IITAMIIA.

Knaccudukanys ropHbIX MOpoJ 0 MEXaHUYECKHM CBOHCTBAM.

Cxauko00pa3HOCTh TMpoIiecca pa3pyIlIeHUs] TOPHBIX MTOPOJ MPU B/IaBIIUBAHUH.

Bausiaue nuddepeHmanbHOro AaBieHus, TeMIEepaTypbl, CBOMCTB U KOMIIOHEHTOB >KHJKOCTEH
OKpY KaroIllel cpeJibl Ha MPOLECC pa3pyLIEeHUsI.

Oco6eHHOCTH pa3pylIeHNs TOPHBIX MOPOA MPU JMHAMHUYECKOM BJIaBIMBAHUU.

VYcTanocTHoe pa3pyllieHrne TOPHBIX TOPOJ.

AOpa3zuBHOCTH TOPHBIX MOPO/I.

[Tpouecc U3HAMMBAHUS U €T0 XapaKTEPUCTUKH.

Mertoab!l u3ydyeHus: abpa3suBHBIX CBOMCTB TOPHBIX MOPOI.

Knaccudukanus abpa3uBHOCTH.

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

Knaccudukanus mnopoaopa3pymaroniero HHCTPyYMEHTa I10 Ha3HAUEHUI0 M 10 XapakTepy
BO3/ICIICTBUS Ha TOPHBIE TOPOJIBI.

O6uacTh IpUMEHEHUs J0J0T PEXKYIEe-CKAIbIBAIOIIEr0 U UCTHPAIOLIee-PEXKYIIETO IeHCTBUSI.
[Taporeunsle 1070TA.

Oco0eHHOCTH KOHCTPYKLMHU, U3TOTOBJICHUS U KIaccu(UKAIUS MAapOIIeUYHbIX JOJIOT.

Coprament aonoT 1o Boopyxenuto (TOCT 20692-75).

KoHcTpyKTHBHBIE 0COOEHHOCTH BOOPYKEHUS IIAPOLIECUYHBIX JOJOT Pa3IMYHBIX MOJIEICH.
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KoHcTpyKIuu onop mapomedHsIx 10J10T U ux kiaccupukanus no 'OCT 20692-75.
[TpoMBIBOYHBIE CHCTEMBI MIAPOIIEYHBIX A0JIOT, uX Kiaccudpukarus mo 'OCT 20692-75.
KoHcTpyKIus U COPTAMEHT Hacal0K.

BiusiHue KOHCTPYKTUBHBIX OCOOEHHOCTEH MPOMBIBOUHBIX CHUCTEM M KOH(UIYpallMH J10JI0Ta Ha
KaueCTBO OYUCTKH 32005 OT BEIOYPEHHOU MTOPO/IBI.

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

Kon ans kpatkoii 3anucu xapakrepa u CTeleHH W3HOILEHHOCTH J0J10Ta.

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

KoHCTpyKIIuM ~ KEpHOIIPUEMHBIX  YCTPOMCTB €O  ChEMHBIMM U CTallMOHAPHBIMU
KEPHOIPUEMHHUKAMHU.

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.

HauanbHas MexaHMuYecKass CKOPOCTb IMPOXOJIKH, TEMIl MaJE€HUS MEXaHUYECKOH CKOPOCTH BO
BPEMEHU U TPOJODKUTEILHOCTh paboOThl J0J0Ta Ha 3a00€ — TOKa3aTelH, OMpPEIeISIONIe
KOHEUYHbIE Pe3yJIbTaThl pabOThI 10JI0Ta U MEXAaHUUYECKYIO CKOPOCTh MPOXOAKH B JIFOOOH MOMEHT
OypeHust.

dakTop, BIUAIONIUE HA TIOKA3aTeNIN PabOThI JOJIOT.

3aBUCHUMOCTH HayalbHONH MEXaHUYECKOM CKOPOCTU MPOXOAKH, OT CBOWCTB TOPHON NOPOJIbI, TUIIA
J10J10Ta, OCEBOM HAarpy3KH Ha HETrO M YaCTOThI €r0 BpaIlleHHs, YCIIOBUH pealn3aliuiu MeXaHU4eCKOM
MOIIHOCTH IIOJIBOAMMOM K JI0JIOTY, BUJIa, CBOICTB, pacxo/ia MPOMbIBOYHOM JKUJKOCTH U CKOPOCTHU
UCTeUeHHs e€ W3 HacaJO0K, BEIMYUHBI TMAPABINYECKONH MOIIHOCTH, IMOJBOAMMOM K IOJOTY,
T depeHIMaTbHOTO 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. YcrpoiicTBo u npuHImn aeiicteus B3/1.

82. JlocTomHCTBa M HEJOCTATKH BUHTOBOTO 3a00MHOTO ABUTATEIIS.

83. DnexTpoOypsrl. KoHCTpyKIus 37eKTpoOYypOB B CUCTEME TOKOTIOABOIA.

84. BeixoHas XxapakTepUCTHKA IEKTpoOypa U (haKTOphl, BIMSIOMINE Ha HEeE.

85. OcoOeHHOCTH TEXHOJIOTHH POTOPHOTO OYpEeHHSL.

86. [IpuHLMOBl  HOPMUPOBaHMS  pacxoJa IPOMBIBOYHOM  KMIKOCTH M PETyJIMpPOBAHUSA
THJIPABINYECKON MOIIIHOCTH, MTOJIBOJAUMOMN K JOJIOTY.

87. OrpannueHusl, HAKJIaJAbIBAEMbIE Ha PEXHUM POTOPHOIO OYpEeHUs: TEXHUUYECKON XapaKTepUCTHKON
OypOBOI YCTAaHOBKH M MPOYHOCTHIO OYPHIIBHOM KOJIOHHBI.

88. CrmocoObl KOHTPOJIS 32 OTPAOOTKOM JTOJIOT IIPU POTOPHOM OYpEeHHH.

89. OcoOeHHOCTH TEXHOJIOTHH TYpOUHHOTO OYpEHUs: B3aUMOCBSA3b NMAPAMETPOB PEXKUMA.

90. BausiHMe TMHAMUYHOCTH pabOThI JJOJIOTA HA YaCTOTY BpallleHUs Bajia TypOoOypa.

91. IIpuHIMIBI pacyeTa XapaKTePHBIX 3HAYCHUI YaCTOTHI BPAILICHHS Bajla IIPH IMOCTOSIHHOM Pacxo/ie
IPOMBIBOYHOMN KUJKOCTH.

92. PacueT pacxoaa MPOMBIBOYHOM KHUIKOCTH, HEOOXOIUMOTO ISl YCTOHYHBOU paboTHl TypOoOypa
IpY 33JJaHHOM 0CEBOI Harpy3ke Ha J0JI0TO.

93. KoHTpoJb 9acTOTHI BpalieHUs Bajia Typoooypa.

94. CniocoObl peryaupoBaHus 4aCTOTHI BpalllEHUSI.

95. IMpuHIUTIB BEIOOPA TMAMETpa, TUTIA U YMCIIa CEKIUH TypOoOypa, a TakKe pacxoja MpOMBIBOUHON
AKHUJIKOCTH U1l OypeHUs CKBa)KUH.

96. O0mue 3aTpaThl MOIIHOCTH HA MPOIecC TYPOUHHOTO OypeHHsI.

97. Koapuumentsl nepenayn MOITHOCTH Ha 3a00H U MyTH UX MOBBIIICHHUS.

98. OcoOeHHOCTH TEXHOJIOTHH OYPEHHs C TOMOIIBIO PEAKTUBHO-TYPOMHHBIX JIBUTATEIICH.

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

100.  KomruiekcHas XxapaKTEpUCTHKA COBMECTHOU paboThl cucTeMbl «Hacoc-B3/[-nomoro-nmopona
3a20051» MPU MOCTOSIHHOMPACXO0/1€ IPOMBIBOYHOMN >KHUKOCTH.

101. BausHWE TMHAMUYHOCTH PaOOTHI JOJIOTA HA YacTOTY BpameHus Baina B3 /1.

102.  IIpunuunsl BeiOopa nuamerpa W uMciaa cekuumi B3Jl, a Taxke pacxojga NpOMBIBOYHOMH
XKHUJIKOCTH Il OypEHUS] CKBaKHUHBI.

103.  KoadduumenTs! nepeaadr MOITHOCTH Ha 32001 M MyTH MX MOBBIILICHUS.

104.  OcoOeHHOCTH TEXHOJIOTHH OypPEHUS C IIOMOIIBIO AIEKTPOOYPOB.

105.  BsauMocBs3b napamMeTpoB peKuMa OypeHHUs IPU UCTIOJIb30BaHUH IEKTPOOypa.

106.  Pacder gomycTHMOM OCEBOM Harpy3K Ha JIOJIOTO.

107.  Cnoco0bl peryinpoBaHHs YaCTOTHI BpallleHUs BaJla 3JeKTpoOypa.

108. CoBmectHass pabora dyeKTpoOypa C THAPOMOHHTOPHBIMH JOJOTaMH; MPHHIWI pacdyera
HE00XO0/IMMOT0 Pacxoja MPOMBIBOUHOM KHJIKOCTH.

109.  KoaddurueHTsl iepeaud MOIHOCTH Ha 32001 U ITYyTH WX MOBBIIICHUS.

ATTECTALIMOHHBIN BUJIET Ne 1
Pacuet Bpamaroriero MoMeHTa ¥ MOIITHOCTH, HEOOXOIMMOM ISt pabOoTHI A0JI0Ta Ha 3a00€.
[TonsiTrie 06 yaJeHHOM MOMEHTE.
3. ®axTopsl, BIUSIONINE HA BETMYNHY yIEIHHOTO MOMEHTA.

™=

Bonpocel Ko BTOpOii aTTecTanuu
YcnoBus pa6OTBI 6ypI/IJ'H)HOI71 KOJIOHHBI B BEPTUKAJIbHBIX U UCKPUBJICHHBIX CKBa’)KMHAX.
2. Cwunbl, pAeicTByloMe Ha OypUIBHYIO KOJOHHY MpH pasHbIX crocobax OypeHus, u
pacrpeziesieHue uX M0 JUTHHE KOJIOHHBI.
Mexannueckas MOIIIHOCTb, Tiepe/iaBaeMasi KOJIOHHOW TPYO MPU pOTOPHOM OYpEHHH.
4. YcTOM4YMBOCTH KOJIOHHBI TPYO MO/ ACMCTBUEM OCEBBIX U LIEHTPOOEKHBIX CHII U KPYTSILIETO
MOMCHTa.
5. TInockuit m cnupadbHBIN TPOJOIBHBIN U3THO.

=

w
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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.

VYcranoctHbli, aOpa3uBHBIN U 3PO3UOHHBIN H3HOC 3JIEMEHTOB KOJIOHHBI.

Bugpl n3HOCA 371€EMEHTOB KOJIOHHBI.

[TpuHIMIBl BEIOOpAa KOMIOHOBKH OYPHIIBHOW KOJOHHBI MIPH 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 HEJIOCTATKHU; 00JIaCTh IPUMEHEHHUS.

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

Oco0ennoctu Beioopa KHBK 1t 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 Ipy paBHOBECHH TABJICHUI B CUCTEME «IIACT-CKBAKUHAY.
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, yCJIOBUI 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-rexHu4YeCKHil HapsA.

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

CelecToMMOCTh CTPOUTEIHCTBA CKBAKHUHBI.

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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Hasnauenue u coctaB OypuinbHON KOJI0HHBL. KOHCTpyKIMS 351eMEHTOB €€.

CranpapTtsl Ha OypuiibHbIE TPYObI, OYpUIIbHBIC 3aMKH U JIPYTUE 3JI€MEHThl KOJIOHHBI.
XapakTepHucTHKa pe3bOOBBIX COSAMHEHUI OypHIIbHON KOJIOHHBI.

JIOCTOMHCTBAa M HEIOCTaTKH CYIIECTBYIOIIUMX KOHCTPYKLMI OypuibHBIX TpyO, HX
COCIMHEHUH U APYTUX AJIEMEHTOB KOJOHHBI; 00IaCTH IPHUMEHEHHS.

OKcIuTyaTalus 3J1€MEHTOB OypHIIbHOW KOJIOHHBI.

TpyOubie 6a3bl, UX QYHKIMH U OCHAIIIEHHE.

[Tpuemka 1 mpoBepKa 371€MEHTOB OYPUIbHON KOJOHHBI.

Jlepexrockonust 3J1EMEHTOB KOJIOHHBI: CIIOCOOBI, TUIAHUPOBAHNUE U OpTraHu3alus padoT.
Crioco0b! KperuieHust OypHIIbHBIX 3aMKOB, KOHTPOJIb KPYTALIEr0O MOMEHTA.

VYxop 3a pe3p00BbIMH coeinHEeHUsAIMU. CMazka /i1l pe3bO.

KoHTposb TepMETHYHOCTH 3JI€MEHTOB OypHIIbHON KOJIOHHBI M €€ coenuHeHUH. CrocoObl
MOBBILICHUS] TEPMETUYHOCTH.

KonTtpoms Bpalaromero MOMeHTa, pejaBaeMoro KOJOHHO! B Iporecce OypeHHs..
[TacnopTu3anus u y4et paboThl 2IEMEHTOB OypUIbHON KOJIOHHBI.

Bupl peMOHTOB OypUIIbHON KOJIOHHBI.

Konebanust OypuibHON KOJOHHBI. [IpHUMHBI U yCIIOBUS MX BO3HUKHOBEHMS, Pa3BUTHUS U
YCHJIUSL.

Bnusinue xonebanuii OypHJIbHOM KOJOHHBI Ha pabOTy HIAPOIIEYHBIX JOJIOT, OYPHUIbHBIX
TpyO U 3(pPEeKTUBHOCTD pa3pyLIEHUS TOPHBIX TOPOJ.

MeTo/1bl UCHONIB30BAHUSI MM YCTPAaHEHUs OTACJIbHBIX BUIOB KoyieOaHUI B OypHUIIbHOM
KOJIOHHE.

BonHoBble oTpaxkaTenu, amMOpTH3aTOphl, NPUHIUIBI UX JEHCTBUS; JOCTOMHCTBA U
HEJO0CTaTKH.

Pacyer ruapaBIuyecKuX MOTEph MPHU JAMHUHAPHBIX U TYpOYJIEHTHBIX TEUEHUSX BSZKHX,
CTENEHHBIX U BA3KO-TUIACTUYHBIX KUIKOCTEH.

MecTHble THAPABINYECKUE TTOTEPH B AJIEMEHTAX LUPKYISIIMOHHOW CUCTEMBI.

OuncTka 320051 CKBa)KUHBI. 3aKOHOMEPHOCTH TO/beMa [IIaMa.

Omnpenenenre CKOPOCTH BOCXOJSIIETO MOTOKA LHUPKYJISLUUOHHBIX areHTOB, HEOOXOAUMOMN
JUIsl BBIHOCA IIJIaMa.

XapakxTep BIHUSAHUS OCHOBHBIX ()aKTOPOB Ha 3((HEKTUBHOCTH OUUCTKH 32005 OT BEIOYpEHHOM
MIOPOJIBI.

[TpuHIMIIBI pacyeTa pacxo/a KUIAKOCTH, YUCia U IUaMETPOB HACaI0K B THIPOMOHUTOPHOM
JI07I0Te, HEOOXOMUMBIX s 3(h(PEeKTUBHOM OYMCTKM 320051 U pabOTHl THUAPABINYECKOTO
3a00HHOTO ABUTATEIIS MPU OYPEHUN CKBAKHHBI.

['mapaBianueckuii pacueT UUPKYISAIMMOHHONW CHCTEMBI TpU OypeHHH C MPOMBIBKOM
HEC)KUMAEMbIMH KHJIKOCTSMHU.



26.

27.
28.
29.
30.

31.
32.
33.
34.

35.

36.
37.
38.

39.

40.
41.
42.

43.
44,
45.
46.

47.
48.

49.
50.

51.
52.

53.
54.
55.
56.
57.
58.

59.
60.

61.

I'mppaBnuueckue NoTepu B LUPKYJIALUOHHON CUCTEME 3a CYET MECTHBIX CONPOTHBICHUN
(HacamoK JTOJIOT ¥ 3aMKOB).

BnusiHue mama B moTOKe raza Ha 3a00MHOE J1aBJICHUE.

[lepenan naBnenuii B Hacagkax u TypooOypax.

HeycranoBuBmmecs TeueHust 0AHO(PA3HBIX KHUIKOCTEH B IUPKYISIHOHHON CHCTEME.
PacueT rupoarHaMU4ecKoOro AABJICHUs IPU MEpPEMEIEHUN KOJIOHHbBI TpyO B CKBaXKMHE,
BOCCTAHOBJIEHMSI U IIPEKPALLEHUH LIUPKYISLHUH KUAKOCTH.

[Tpr4nHBI CaMONPOU3BOIBHOIO UCKPUBIICHHS CKBaKHH U €70 3aKOHOMEPHOCTH.
OTtpunareiabHble NOCIEACTBUS CAMOIIPOU3BOJIBHOTO UCKPUBIICHUS.

JlonmyctrMble npeaeiibl OTKIIOHEHHS CTBOJIA CKBAKUHBI OT BEPTUKAJIN.

Mepbl  IpenynpexacHHuss — CaMOIPOM3BOJIBHOIO  WCKPHUBJIEHHUS U OTpaHUYEHUS
MHTCHCUBHOCTH €TO0.

Cremuduka pexuma OypeHUs B HMHTEpBajaX, TI€OJOTMYECKOE CTPOCHHE KOTOPBIX
6J1aronpUATCTBYET CaMOIIPOU3BOJILHOMY UCKPHBIICHUIO.

Llenu OypeHust HAKIIOHHBIX CKBa)KWH. THUIIBI POoQHIIe HAKJIOHHBIX CKBAYKHUH.

[TpuHIMIBI BBIOOpA TUMA U pacyeTa Npoduis.

JlonycTumasi MHTEHCUBHOCTb IPUHYJIUTEIBHOIO HCKPHUBIIEHUS CKBOXXUH U (aKTOpHI,
onpeeIsoIue e€.

OTtkoHUTENM [T OypEeHHs] HAKJIIOHHBIX CKBa)KUH C IIOMOILBIO 3a00MHBIX JBUTATENEeH U AJIs
POTOPHOTO OypeHwus.

CriocoObI OpUEHTHPOBAHUS OTKJIOHUTENS B 32IaHHOM HaIpaBJICHHUH.

[TpyHLIMIIBI pacyeTa yriia yCTAHOBKHM OTKJIOHUTEIIS.

KonTponp 3a HampaBiieHMEM CTBOJIa CKBaKHMHBI B IEPUOJA pabOThl C OTKIIOHSIOIIEH
KOMIIOHOBKOM.

CxeMbl pazMelnieHust 000pyA0BaHUS ISl COOPYKEHUS KyCTa CKBa)KUH Ha CyIII€.
Oco0eHHOCTH TEXHOJIOIMH OYpEeHUs! TOPU30HTAIbHO-PA3BETBICHHBIX CKBAKUH.

VYcnoBus paboThl OypHIIbBHON KOJIOHHBI B BEPTUKAJIBHBIX U UCKPUBJIEHHBIX CKBa)KMHAX.
Cunbl, paelcTByrole Ha OYpUJIbHYIO KOJOHHY INpH pasHbIX croco0ax OypeHus, |
pacnpeneseHre ux 1o JAJMHe KOJOHHBI.

MexaHnueckasi MOIIHOCTb, IepelaBaeMast KOJIOHHOM TpyO MpH pOTOPHOM OypeHUH.

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

Omnpenenenye JIMHBI MOTYBOJIHBI U3TH0a B CTECHEHHBIX YCIOBHSIX CKBa)KUHBI.

@axTophl, BIUAIOIIME HA PAaCHpeleICHUE HANpsHDKEHUH 0 JJIMHE KOJIOHHBI B IpoIecce
OypeHus.

[{uknnueckuii xapakTep U3MEHEHUs HaNpsHKEHUH B mporecce OypeHus.

OcoOeHHOCTH YyCI0BHUM pabOThl pe3bOOBBIX COEIMHEHUN B pa3HBIX ydacTKax OypuibHOU
KOJIOHHBI.

VYcranocTHblil, aOpa3suBHBIM M 3PO3UMOHHBIN HM3HOC 3JEMEHTOB KOJIOHHBL. Buabl n3HOca
AJIEMEHTOB KOJIOHHBI.

[TpunIMIIBI BBIOOpA KOMIIOHOBKU OYPHIIBHOM KOJIOHHBI IIPU PA3IMYHBIX crioco0ax OypeHus
CKBaKUHBI.

Pacuer OypuibHON KOJIOHHBI HA POYHOCTb.

ObocHoBaHMEe BHIOOpA pacUeTHBIX HArpy30K U K03((HUIIMEHTOB 3araca MpOYHOCTH.
Metoauka pacueta OypuiIbHON KOJIOHHBI HA TPOYHOCTD.

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

Y4eT BO3MOKHOIO N3HOCA 3JIEMEHTOB KOJIOHHBI M yCTaJIOCTH MaTepuana e€.

[TpunuMIIBI BBIOOpPa KOMIIOHOBKH HU3a OypuibHOM kKooHHB! (KHBK) st npepoTepaenus
CaMOIIPOU3BOJIBHOTO UCKPHUBIICHUSI CKBAYKUHBI.

Knaccudukammst KHBK, npumensiembix myis OypeHUsS BEpPTUKAIBHBIX CKBAKHUH, WX
JIOCTOMHCTBA U HEIOCTATKH; 00JIACTh MPUMEHEHHUSI.
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Onenka >¢dexruBHocTn KHBK 1o mpenoTBpamieHuio WM CHIKEHHIO MHTEHCHUBHOCTH
CaMOIPOM3BOJILHOIO UCKPUBJIEHUS CTBOJIA CKBAXKHH.

Oco6ennoctu Beioopa KHBK st OypeHnst HaKJIOHHBIX CKBaYKUH.

Ponp yuera um koHTpousa nu¢depeHIuanbHOro 1aBICHUs B MOBBIIEHUN Y(PPEKTUBHOCTH
OypeHus rITyOOKUX CKBaXKUH.

CriocoObl peBapUTEIBHOTO U ONIEPATUBHOIO IPOTHO3UPOBAHHUS IIACTOBBIX JaBICHUH.
CyurHocTs cioco6a OypeHusi pu paBHOBECUH JABJICHHUI B CUCTEME «ILJIACT-CKBAKUHAY.
CrennanpHoe 000pyfOBaHHE U NMPHOOPHI, HEOOXOAUMBIE Ul OYpEeHUs! NPU PaBHOBECHU
JIaBJICHUMN.

Bb100p mi10THOCTH NPOMBIBOYHOM JKUAKOCTH NPU OYPEHUN CKBAXKHH.

Bribop cnocoba OypeHuss B 3aBHUCMMOCTH OT TEOJIOTHYECKOTO pa3pe3a, Ha3HAYCHHUS,
ITyOMHBI CKBOKWHBI, YCIIOBUH OypeHus, 00ycTpoiicTBa paiioHa OypoBBIX paboT.

[Topsi10K TPOEKTUPOBAHUS PEKUMOB OypEHHS.

MeTobl IPOEKTUPOBAHMS; UX JOCTOMHCTBA U HEOCTATKH.

OCOo0EHHOCTH TIPOSKTHPOBAHUS PEKUMOB UIS PA3JIUYHBIX CIIOCOOOB OYpeHUS CILIONIHBIM
3a00eM.

CrneunanbHble peKUMBbl OypeHHs: 0TOOp KepHa; OypeHHe pa3IudHbIX YYaCTKOB HAKJIOHHBIX
CKBaXXMH; IPOpabOTKa CTBOJIA.

TpeboBaHus, MpenbsIBIIEMble K HCXOJHBIM JaHHBIM Ui aHAIU3a PEKUMOB OypeHHS.
O06paboTka UCXOAHBIX TAHHBIX.

Peanuzanus mpoekTHOTO peskuma OypeHus Ha OypoBOW.

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

PerynupoBanue u aBromaruzanusi npouecca OypeHus. TpeOGoBaHus, NMpeabsBisieMble K
peryasTopam mojiaun OypuiIbHOTO HHCTPYMEHTA.

[TpuGopsl, IprUMeHseMbIe 151 KOHTPOJI Ipoliecca OypeHus..

[Tpumenenrne OBM 11t onepaTuBHOTO KOHTPOJIS U ONITUMU3ALIUN PEKUMOB OypeHus.
OnpeneneHue MOHATHS OCJIOXHEHHE. BHIBI OCIOXKHEHUH, M WX HPUYMHBI U MEphI
PeIYIpPEKICHUS.

Buzpsl aBapuii, uX NpUYUHBI U MEPBI NIPETYTPEKICHHUS.

[lepcneKTHBBI COBEPIICHCTBOBAHUSI TEXHOJIOTUH W TEXHUKH OypeHHS ¥ TIOBBIIICHHS
3P PEKTUBHOCTH CTPOUTEIHCTBA CKBAXKHH.

[TepBuunas mokymeHTanus B OypeHnH. TeXHUYECKHI MPOEKT HA CTPOUTEIBCTBO CKBAKHUH.
["'eonoro-TexHu4ecKuit HapsiI.

[Tokazaremnu, onpeneNsronue MPoI0KUTENILHOCTh IIUKJIA CTPOUTENIECTBA CKBAYKUH.
CkopocTtb OypeHus.

CebecTOMMOCTh CTPOUTEIHCTBA CKBAKUHBI.

HanpaBJ/ieHUe MOATr0TOBKHU
13.02.02 «25eKTpO’HEPTETUKA U DIICKTPOTECXHUKA



npoPpuib NOAroTOBKH
«INEKTPOIPUBOJT U ABTOMATUKAY

E.TIH 3adgera

OO0pazenr Ounera

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

JucuunjimHa «bypeHue CKBaKUH »

WMHCTUTYT SHEPreTUKU Npopuiib «JIEKTPONPUBO U ABTOMATHKA» CEMECTP
buner 1
1. Bsaskocts raza
2. PacTBOpHMOCTB ra30B B HETH U BOJE
3. IIpoHuaeMocTb rOpHBIX MOPOA.

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

Texkymmii KOHTPOJIb

3aoaua 1. B ckBaxxuHe rimyonHoi Z =400 M B pe3ysibTaTe NOIJIOLEHNS TIIMHUCTOIO pacTBOpa
TMIOTHOCTEIO p = 1220 Kkr/M° ypoBeHb KXHAKOCTH cHu3uiacs Ha Her = 90 m. Tpebyercs Haiitu
OTHOCHUTEIIbHOE JIaBJICHHE M0 cheayromieit popmyne (1).

Po = p(Zl'I.I‘._HCT), MIla (1)
Zn.r.'Ps

3aoaua 2. 1lpu BCKPBITUM TPEIIMHOBATHIX M OIIJAKOBAaHHBIX 0a3aJbTOB YETBEPTUYHOTO
BO3pacTa MPOU3OIIO MOIJIONIEHHE MPOMBIBOUHON KHMJIKOCTU (BOAbl). B mpouecce Oypenus npu
pabote Hacoca 3a BpeMsi T = 45 MUH ypOBEHb B €MKOCTH, IUIOIIAlh OCHOBAHUS KOTOPOH S = 9 M?,
camsuiicst Ha h = 0,6 m. Haiit 00beM BOJIBI, KOTOPBIN TOIJIOTHIIA CKBaXHHA 10 (opmyre (2), u
CKOPOCTH morJomieHus 1o ¢popmyse (3).

O0Bem pacTBOpa, KOTOPBIN MOTIIOTHIIA CKBaKMHA, HAX0AUM 10 dopmye (2):

Q = Sh, M 2
CKOpOCTh NOTJIONIEHUSI BBIYUCISIEM U3 BhIpakeHus (3):
60
Ql = Q Fa Mg/q (3)

3a0aua 3. 3amepsl ypoBHEW B CKBaXMHE Jalld CIEAYIOIIME pE3yJIbTaThl: CTaTUUYECKUN
ypoBeHb Ha paccTtosiHuu Her = 117 M ot yetbst. [Ipu pabote onnoro Hacoca 11I'pb ¢ 90-mMm BTynmkamu
nipu ogade Q = 18 M3/u uHaMIYecKuil ypoBeHb ycTaHOBHIICA HA TTyOHHE Hy = 92 M. OmipesieTsh
KOA(PUIMEHT TMOTIoMmAomEeld CIOCOOHOCTH, XapaKTePU3YIOIMUKA MPOIMYCKHYI0 CIIOCOOHOCTH
TpeuuH no ¢popmyse (4).
K=—% (4)

HCT_HLLMH



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

PEKOHCTPYKIIMM U BOCCTaHOBJICHUU
He(TAHBIX U ra30BbIX CKBaXHUH, cOope
u IIOATOTOBKE CKBa)KMHHOU
MIPOAYKLIMM, TPAHCIIOPTE M XPAHEHHUH
YIII€BOAOPOAHOTO ChIPbS

Bnapers: mMeTogamMu UMAarHOCTHUKU U
TEXHUYECKOT O 00CITy’)KUBaHUS
TEXHOJIOTHYECKOTO 00opynoBaHus
(Hapy’>KHBIM ¥ BHYTPEHHHUI OCMOTp) B
COOTBETCTBUU c  TpeOoBaHUSIMU
NPOMBIIIJICHHONH ~ 0€30MacHOCTH |
OXpaHbl Tpya

YacTtuuHOE BIIaJICHHUE
HaBBIKAMH

Henomnuwie
MIPUMEHEHUE
HAaBBIKOB

B cucremarnueckoM
MPUMEHEHUHN
HaBBLIKOB
JIOITYCKAKOTCS
poOeTbI

VYcnemnoe n
CHCTEMAaTHYECKO
€ IpUMEHEHNUE
HaBBLIKOB

Tabauna 7
ILnanupyembie pe3yJabTaThl OCBOCHHS KpuTepum onieHUBaHusI pPe3yJbTaTOB 00Y4YeHHUsS HaumenoBanue
KOMITETEH I menee 41 6ajL10B 41-60 6a10B 61-80 6a10B 81-100 6as10B OLICHOYHOI'0
(HeynoBJieTBopuTeNa | (YA0OBJIETBOPUTEb (xopomo) (0OTJIMYHO) cpeacTBa
IK-2. CriocoOeH OCYIIECTBIATh BEJICHUE PEKIUMOB PabOThI TEXHOJIOTHYECKOTO 000PYIOBAaHUS M CUCTEM TEXHOJIOTHYECKOTO 000pYyI0BaHUS OOHEKTOB
1
3HaTh: oOurue CBECHUS o | HactuuHoe BiazieHNE Henonnbie 3nanus | ChopmupoBannsie, | ChopMupOBaHHBIC
TEXHOJIOTUYECKOM OOOpYIOBaHUU H HO coaepxkaimue | Cuctemaruyeckue
crcTemMax TEXHOJIOTHIECKOTO OT/ICITbHBIE 3HAHUS
00opynoBaHusi 0OHEKTOB, IPOILECCHBIN poOeIIbl 3HAHUS
MOJXO0. B IIPaKTUYECKON
NEeSTeIbHOCTH, COYeTaTb TEOPUI0 H
MIPAKTUKY
YMmeTh: 00CITyKUBaTh u YactuyHbie Henonueie 3Hanust | Ymenus noiusle, |CpopMupoBaHHBIE
PEMOHTHPOBATH TEXHOJIOTHIECKOE YMCHHSI JIOITyCKAIOTCS e
o0opynoBaHUE, UCIOIb3yeMOe MpHU HeOOJIbIIINEe OIINOKU
CTPOUTEIILCTBE, pEMOHTE, 3agaHus A

KOHTPOJIBHOM paboTHl,
TECTOBBIE 3aaHHMSI,
TeMBI pedepaTos,
OUICeTHI




8. OcoGeHHOCTH peau3auuy JTHCHMILIMHBI 118 MHBAJIWAOB M JIML ¢ OTPAHNYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

JUIst OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOMH
aTTecTallud OOY4YaroUIMXCsl CO3/aHbl (OHABI OLIEHOYHBIX CPEACTB, AJANTUPOBAHHbBIC IS
UHBAJIUIOB U JIMI C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBbSI U TO3BOJISIFOINME OIEHHUTH
JOCTMDKEHUE MMM 3allVIAHUPOBAHHBIX B OCHOBHOW 00pa30BaTENIbHOM Mporpamme pe3ysbTaToB
00y4eHHs ¥ YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIIETEHIIHIA, 3asBICHHBIX B 00pa3oBaTeIbHOM
nporpamMe. Popma poBeAeHUs TEKylled arTecTalud Uil CTYAEHTOB-MHBAJINIIOB
YCTAQHABJIMBACTCSI C YYETOM WHAMBUIYAIBHBIX NCHXO(U3MUYECKUX OCOOEHHOCTEH (YCTHO,
NUCbMEHHO Ha Oymare, IMMCBMEHHO Ha KOMIIbIOTEpe, B (opMe TecTHpoBaHus u T.1.). llpm
TECTUPOBAHUM Ui CIAOOBUIALIMX CTYJCHTOB HCIOJB3YIOTCS (OHIBI OIEHOYHBIX CPEICTB C
YKpynHeHHbIM mpudrom. Ha »5sk3aMeH npuriamaercs CONPOBOXKAAOLIMM, KOTOPBIH
o0ecreynBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyAeHTy. [lpu HeoOXOAMMOCTH CTYAEHTY-
UHBAJIUAY IPEJOCTABIAETCS JONOJHUTEIbHOE BpeMs Ul MOATOTOBKU OTBETA HA K3aMeHe (MU
3auere). OOydwarommecs ¢ OrpaHHMYCHHBIMH BO3MOXKHOCTSIMU 370POBbS M OOydYaroIuecs
UHBAJIUABl 00ECIEeUMBAIOTCS MEYaTHBIMM M 3JEKTPOHHBIMU 00pa3oBaTebHBIMU pecypcaMu
(mporpammbl, y4eOHBIE TOCOOHMSI JJsl CaMOCTOSITeNbHOW paboThl W T.A.) B (¢opmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSM UX 3/10pPOBbS U BOCIIPUATHS UHPOPMALIUU:

1) UIs MHBAJIKIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS 110 3PEHHUIO:

- VISl cJIeNbIX: 33/1aHus Ul BBIIOJHEHUS Ha CEMHHApaxX M NPaKTHUECKUX 3aHITUAX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM Bpaiing unu B BUAE IEKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOTO C MOMOILBIO KOMITBIOTEPA CO CIIELUATU3UPOBAHHBIM [IPOrPAaMMHBIM 00eCrieYeHHEM
JUTSL CIICTIBIX, TMOO 3aUMTHIBAIOTCS] ACCUCTEHTOM; MMCHbMEHHBIC 33aJJaHNS BBITIOJIHAIOTCS Ha Oymare
penbedHO-TOUeYHbIM HIpudTOM bpallias niaM Ha KOMIbBIOTEpE CO CHELHUATU3HMPOBAHHBIM
IPOTPaMMHBIM 00ECTICUESHHEM ISl CIICIBIX JINOO HaTUKTOBBIBAIOTCS ACCHCTEHTY; 00y4YaroIInMCs
JUI BBIMOJIHEHUS 3aJaHUs IPU HEOOXOAMMOCTH IPENOCTABISIETCS KOMIUIEKT HHCbMEHHBIX
NPUHAIIEKHOCTEH 1 Oymara Juis muchMa pelbepHO-TOUeYHBIM mpuQTOM Bpaiins, kommproTep co
CHeHaIU3UPOBAHHBIM IPOTPAMMHBIM 00€CIIeYeHHEM IS CIIETBIX;

- A8 cJadoBUAAIIMX: 00ecTieynBaeTCss MHANBUAYAILHOE PABHOMEPHOE OCBEUICHUE HE
meree 300 omrokc; oOydaroumuMcs JUIsL  BBIMOJIHEHHWS 3afaHus TNpU  HEOOXOAUMOCTH
IPEOCTABIISETCS YBEINIHBAOIIEE YCTPOWCTBO; BOBMOKHO TAKXKe MCITOIB30BAaHUE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPOICTB; 3a/laHus JUIsl BHIIOJIHEHUS 3aaHui 0hOpMIISIIOTCS YBETUYEHHBIM
mpudTom;

2) U1l MHBAJIMJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0OPOBbSI IO CIYXY:

- IS TJIYyXUX W caadocablmammx: o0ecreunBaeTcs HalMuve 3BYKOYCHIIMBAOIICH
anmaparypbl  KOJUIGKTMBHOTO  TIOJb30BaHUS, TpU  HEOOXOAUMOCTH  OOy4aromumcs
NPEJOCTABIISICTCS  3BYKOYCHJIMBAIOIIAs — ammaparypa  WHAWBUAYAJbHOTO  IOJIb30BAHHUS,
IPEJOCTABIISAIOTCS YCIYTH CYp/IOTIEPEBOUNKA;

- IJIsl CJIENOIJIyXUX JIOMYCKaeTcs NMPHUCYTCTBHE AaCCHCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IIOCYpIOTIEpEBOAUMKA (TOMUMO TPeOOBaHUMN, BBINOIHAEMBIX COOTBETCTBEHHO IS CIEMbIX U
TIIyXUX);

3) mng JMIl C TSOHKENbIMU HApPYUIEHUSAMU peYH, TIIyXHX, CJA0OCHBIIAIUX JEKIHA |
CEeMHHAapBbI, TPOBOIMMBIC B YCTHOH )OpMe, IPOBOATCS B TUCBMEHHOU (opMme;

4) s MHBAJMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pOBbSl, HMMeEIOIIHMX
HApYLIEHHsS] ONMOPHO-IBUTATEILHOIO anmapara:

- JUId JIMI C HapyWEHWsIMH OINOPHO-ABUTATENILHOIO ammapara, HapylIeHUSIMH
JBUTATEILHBIX (YHKIUH BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEH:
NUCbMEHHBIE 33/1aHUS BBIIIOJIHIIOTCS HAa KOMIBIOTEPE CO CIIEUATU3UPOBAHHBIM IIPOIPAMMHBIM
o0ecTieYeHreM MITH HaJTUKTOBBIBAIOTCS ACCUCTEHTY; BBITIOJTHEHUE 3aJaHU (TECTOB, KOHTPOJIHHBIX
paboT), IpOBOIUMBIE B MTUCbMEHHOH (hopMe, TPOBOISATCS B YCTHOI (hopMe myTeM onpoca, Gece/ bl

¢ oOydJaronmmcs.
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9. Y4eOHO-MeTOAMYECKOE M HHPOPMALMOHHOE 00ecneyeHHue TUCHUILTNHBI
9.1. Jluteparypa

Banenkuii }0.B. Bypenne HeTSHBIX 1 Ta30BbIX CKBakuH. Akanemus, 2003.

bacapeirua FO.M., bynato A.U., IlpocenkoB KO.M. TexHonoruss OypeHusi HeDTSIHBIX U
ra3oBbiX ckBakuH. -M.: Heapa, 2001. -312 c.

bypoBbie cTanku u OypeHue CKBaKMH. bypeHne HEPTSHBIX U Ta30BBIX CKBaKUH
[DnexTpoHHBIH pecypc]: mabopatopHsiii mpaktukyM/ M.B. MypanxanoB [1 ap.].— DIEKTPOH.
TekcToBble maHHbIe.— CraBpomnonb: CeBepo-KaBkasckuii (enepanbHblii yHHUBEPCHUTET,
2017.— 136 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/69376.html.

bacapeirua FO.M., bymaroB A.U., Ilpocenko IO.M. Bypenue HeDTAHBIX U Ta30BBIX
ckBaxkuH. -M.: Heapa, 2002. -299 c.

babasu D.B. MmxeHepHble pacueThl Ipu OypeHuu [DiekTpoHHbIN pecypc]/ babdasa D.B.,
Uepnenko A.B.— DnekTpoH. TekcToBbie naHHble.— M.: UH(Dpa-Umxenepus, 2016.— 440
¢.— Pexum nocryna: http://www.iprbookshop.ru/51724.html.

9.2. MeToanuyecKkue yKa3aHus M0 OCBOEHMIO TUCHMILINHBI (MIPUJI0KEHHE)


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

10. MaTepuajbHO-TEXHHYECKOE 0O0ecnedeHue JUCIUILTHHBI

JUig mpoBeaeHUs JIEKLIMK TOJIB3YIOTCS IJIaKaTaMU, MakeTaMu OypUIIbHBIX HHCTPYMEHTOB U
00opyToBaHuUs.

Texuuueckue cpencTBa 00ydeHUs: — COCPEIOTOUYCHHI B laboparopusix kadeapsr «kbPOHI M»
(mab. 2-33, 2-30 u 2-35).

B nmaGopatopuu cojmep:karcsi SJEKTPOHHBIC BEPCHUU JICKIIUH METOIWYECKUX YKa3aHUH K
BBIMIOJHEHHIO MPAKTUYECKUX 3a/1aHuM.



Ipuioxxkenue
MeTtoauyeckue yKa3aHus 10 OCBOCHHMIO U CHHUILIMHBI

«bypeHnne ckBaKUH»

1. MeToauyeckue yka3zaHusi Ajs 00y4alOIIUXCHA MO NMJIAHMPOBAHUIO M OPraHHU3aALMU
BpeMeHH, He00X0AMMOr0 1Jisl 0CBOCHHS TUCHMILIHHBI.

W3yuenmne pekoMeHayeTCs HayaTh ¢ 03HAKOMJICHHsI ¢ pabouell mporpaMMoil JUCHUTUIMHBL,
ee CTPYKTYpOH U coziepiKaHueM pa3fiesioB (Moayiiei), GOHIOM OLEHOYHBIX CPEICTB, 03HAKOMUTHCS
¢ Y4eOHO-METOANYECKUM U MHPOPMALMOHHBIM 00ECTIEYeHHEM AUCLUTUINHBIL.

HucuuiuinHa «bypeHne CKBaXMH» COCTOMT M3 18 CBS3aHHBIX MeEXAy CO0O0I0 TeM,
o0ecTeynBaroIIUX MMOCIeI0BaTEeIbHOE H3yUEHNE MaTepraa.

OOyuenue no qucuuIuiiHe «TeXHOJIOrus U TEXHUKA PEMOHTA CKBAYKUHY» OCYILECTBIIAETCS B
clenyrmux GopMax:

1. AyautopHble 3aHITHSA (JSKIUHU, TPAKTHYSCKHE/CEMUHAPCKUE 3aHATHSA).

2. CamocrosrenbHass paboTa CcTyldeHTa (IMOATOTOBKAa K JIGKIHMSIM, MPAKTHYECKUM/
IPAKTUYECKUM 3aHATUAM, TecTaM/pedepaTraM/IoKiIagam/cce, U HHbIM popMaM MUCbMEHHBIX padoT,
BBINOJIHEHHNE aHAJIN3a KEHCOB, HHIMBUIYaJIbHAast KOHCYJIbTALIUS C IIPETIOIaBATEIIEM ).

3. HMHrepakTtuBHble (HOPMBI MNPOBEAEHUS 3aHATHH (KOJUIOKBUYM, JIEKLHA-AUCKYCCHS,
IpYIIIOBOE pelieHue keiica u 1p.opmel).

VY4eOHBIII MaTepwand CTPYKTYpPUPOBAaH U HW3YyYEHHE JUCHUILUIMHBI TMPOU3BOIUTCS B
TEMaTU4YeCKOM MociieoBaTeNbHOCTH. KakaoMy DpakTHyeckoMy/ CEMHUHAPCKOMY 3aHATUIO U
CaMOCTOSITEIFHOMY M3YYEHHUIO MaTepualia MpeaiecTBYeT JeKIHs o faHHoi Teme. OOyyaromuecs
CaMOCTOSITEJILHO IMPOBOJAT MPEABAPUTEIbHYIO NOJArOTOBKY K 3aHATHIO, IPUHUMAIOT AKTUBHOE U
TBOPYECKOE Y4acTHE B OOCYKIEHHH TEOPETUYECKUX BOMPOCOB, pazdope MpoOIEMHBIX CHUTYyallud H
IOUCKOB IyTeill uXx pemeHus. MHorue mpoOieMsl, U3ydaeMble B Kypce, HOCAT JUCKYCCHOHHBIN
XapakTep, 4TO TPEAINONIaraeT MHTEPAKTHBHBIN XapakTep IMPOBEACHUsS 3aHATHH Ha KOHKPETHBIX
IpUMepax.

Ornucanue mociieI0BaTeIbHOCTH IEHCTBUM 00y4aroerocs:

IIpyu wm3yueHMHM Kypca cjelyeT BHUMATENbHO CIyIIaTh M KOHCIIEKTUPOBaTb MaTepuall,
u3JaraeMbelii Ha ayJAWTOPHBIX 3aHATHAX. /IS ero MOHMMaHWsS W KAadeCTBEHHOTO YCBOCHUS
pEeKOMEH 1yeTCsl ClIeAYIOoIIas MoCie10BaTeIbHOCTb JeHCTBUI:

1. Ilocne oxoHYaHWs Y4YEOHBIX 3aHATHH MJIs 3aKPEIICHHUS MaTepualia IMPOCMOTPETh U
00ymMaTh TEKCT JIEKLIUH, IPOCITYIIaHHON Cero/iHs, pa3odpars paccMoTpeHHble npumeps (10 — 15
MUHYT).

2. [Ipy mOAroTOBKE K JIEKIMU CIEAYIOLIETro JHS MOBTOPUTH TEKCT MPEAbIAYLIECH JIeKIuH,
MOJyMaTh O TOM, Kakasi MOKeT ObITh cieaytomas Tema (10 - 15 munyT).

3. B Teuenue Henenu BbIOpaTh BpeMs Ui paOOThl ¢ auTeparypoi B Oubiamoreke (mo 1

qacy).

4. Tlpyu TOATrOTOBKE K HPAaKTUYECKOMY/ CEMHUHAPCKOMY 3aHSATHIO TOBTOPUTH OCHOBHBIE
TIOHATHUS IO TeMe, U3YYUTh MPUMEPHI. Pelasi KOHKPETHYIO CUTYAIHIo, - TPEIBAPUTEIHHO TTOHSTH,
KaKOl TeopeTHUecKuil MaTepuai Hy>KHO MCII0JIb30BaTh. HaMeTuTh 1u1aH perieHus, monpodoBaTh Ha
€ro OCHOBE pelINTh 1 - 2 mpakTuyecKkue cutyaruu (1a0.padoThl).

2. Meronuyeckue yKa3aHus 1o padore o0y4yarmmxcss BO BpeMsl POBeAeHUs JeKIUil.

Jlekiuu  gar0T  OOydYaKONMIMMCS  CUCTEMATH3UPOBAaHHBIE 3HAHUS 10 JAWCIMILIUHE,
KOHIICHTPUPYIOT X BHUMaHWE Ha HamOoJiee CIIOXKHBIX W BaXKHBIX Bompocax. Jlekmuu oOBIYHO
U3JIATaloTCs B TPAIUIIMOHHOM WM B TPOOJIEMHOM cTujie. [t cTy/IeHTOB B OOJIBITUHCTBE CITy4aeB B
npobaeMHOM ctuie. [IpoOiaemMHBIi CTHIIH TTO3BOJSET CTUMYJIHPOBATh AKTUBHYIO MTO3HABATEIBHYIO
JESTENIbHOCTh O0YJArOMIMXCs U UX WHTEpeC K AUCIHUILTUHE, POPMUPOBATHTBOPUYECKOE MBIIILICHHE,
npuberarh K MPOTUBOIIOCTABICHUSM U CPAaBHEHUSIM, JIeJIaTh 0000I1IEeHN s, aKTUBU3UPOBATh BHUMAaHHE
00yJaromUXCsl MMyTeM MMOCTAaHOBKHU MPOOIEMHBIX BOIPOCOB, TOOMIPSTH AUCKYCCHIO.

Bo Bpemsi NEKUMOHHBIX 3aHATUNH PEKOMEHIYETCS BECTH KOHCIEKTHPOBAaHUE Y4eOHOIO
MaTepuana, oOpamars BHUMaHUE Ha (OPMYIUPOBKU U KaTETOPUH, PACKPHIBAIOIINE CYTh TOTO WIIH



MHOT'O SIBJICHUS, UJIH MTPOLIECCOB, BHIBOJIBI U MPAKTUYECKUE PEKOMEHIAIIHH.
KoHcnekT nekuuu jydiie noapas3aesTh Ha TyHKTHI, COOJI0/1as KPacHYIO0 CTPOKY. DTOMY B
OonbiION cTemeHu OyAyT CHOCOOCTBOBATH  BOINPOCHI  IUIAHA  JIEKLIMH, IPEAJIOKEHHBIE
npenogaBarensiM. Creqyer oOpamaTb BHHMaHUE Ha aKIEHTHI, BBIBOJBI, KOTOpbIE JielaeT
npenojaBareib, 0OTMeuasi HauboJiee BaKHbIE MOMEHTBHI B JIEKIIMOHHOM MaTepHalle 3aMEeYaHUsIMU

«BAXHO», «XOPOIIO 3alIOMHUTH» U T.I. MOXHO JAenaTh 3TO U C MOMOIIbIO Pa3HOLIBETHHIX
MapKepoB WX Py4eK, HOJUEPKUBAsi TEPMUHBI U OIIPEICIICHUSL.

IlenecooOpa3Ho pa3paborarh COOCTBEHHYIH) CHCTEMY COKpalleHu#, abOpeBuaryp u
cuMBOJI0B. O/IHAKO MU AajbHeIed paboTe ¢ KOHCIIEKTOM CUMBOJIBI JTy4Ille 3aMEHUTh OOBIYHBIMU
CJIOBaMU Jis1 OBICTPOTO 3pUTEIILHOTO BOCIIPUSITUS TEKCTA.

PaboTast Hajg KOHCIIEKTOM JIEKIUi, HEOOXOAMMO HCIIOJIB30BaTh HE TOJBKO OCHOBHYIO
JUTEepaTypy, HO U Ty JIUTEPATypy, KOTOPYIO IOMOJHUTEIHHO PEKOMEH]I0OBajl IPENno/iaBaTelb.
MMeHHO Takasi cepbe3Has, KpONmoTiuBasg padoTa ¢ JIEKIMOHHBIM MaTepHajioM IO3BOJHT TIYOOKO
OBJIAJICTh TEOPETUYECKUM MATEPUATIOM.

Temaruka nexuuil gaercs B paboueil mporpaMme JUCHUIUIMHBIL.

3. MeTtoanueckue yKa3aHus o0yvyawmumcest o MOATOTOBKE K
NPaKTHYeCKUM/CEMUHAPCKUM 3aHATUSIM.

Ha nDpakTH4ecknX/CeMHHApCKUX 3aHSATHSX MPUBETCTBYETCS AaKTUBHOE YydYacTHe B
00CYX/IEHUM KOHKPETHBIX CHUTYaIMii, COCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHUI HAXOIUThH
HaubOosnee HS(PQPEKTUBHBIE pEUICHHUS MOCTABIECHHBIX MPOOJIeM, YMeThb HaXOAWUTh IOJE3HBIH
JIOTIOJTHUTEIIbHBIIIMAaTEepHal 10 TEMaTUKEe CEMHUHAPCKUX 3aHSATHIA.

CryneHTy peKOMeHIyeTcs CleyIoliasi cxema MoArOTOBKH K CEMHUHAPCKOMY 3aHSTHIO:

1. O3HakoMIIeHHE C TUIAHOM HPAaKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS, KOTOPBIA OTpa)kaeT
CoJIep>KaHUEIPEITIOKEHHON TEMBI,

2. ITpopaboTaTh KOHCIIEKT JICKIIHIA;

3. [IpounTath OCHOBHYIO U JOTIOJTHUTEIBHYIO JTUTEPATYPY.

B mnponecce moAroroBKM K MPAKTUYECKUM 3aHATHSIM, HEOOXOAMMO OOpaTuTh 0coloe
BHUMaHME Ha CaMOCTOSITENIbHOE HM3y4eHHE pPEeKOMEHJOBaHHOW nuTepaTypsl. [Ipu Bceil momHoTe
KOHCIIEKTHPOBAHMUSI JICKIIUHU B HEH HEBO3MO)KHO M3JI0KHUThH BECh MaTepHall N3-3a IUMHTA ayTUTOPHBIX
yacoB. [loaTomy camocrosiTenbHass paboTra ¢ ydeOHMKaMH, y4eOHbIMH HOCOOMSMH, HAy4HOM,
CIIPAaBOYHOM JIMTEPATypOil, MaTepuajaMHu MNEPUOJMYECKUX W3AaHui U HVHTepHeTa sBiseTcs
HanOosnee 3(p(HEeKTUBHBIM METOJIOM MOTY4YEHUS JTOTOJHUTENBHBIX 3HaHU, MO3BOJISIET 3HAUUTEIILHO
aKTHUBU3MPOBATH MPOIIECC OBIACHUS MH(POPMAIMEH, CrTOCOOCTBYeT Oosiee ri1yO00KOMY YCBOEHHUIO
U3y4yaeMoro mMatepuana, GopMHpYeET y CTYyI€HTOB OTHOIIEHHE KKOHKPETHOM npobieme. Bece HOBbIE
MOHATHUS 110 M3Y9aeMOW TeMe HEOOXOAWMO BHIYYHTh HAaW3yCTh W BHECTH B TJIOCCAPHUNA, KOTOPBIN
1es1ecoo0pa3Ho BECTH € CaMOro Hayaja U3y4eHHUs Kypca;

4. OTBETUTH Ha BOMPOCHI TJIaHA TPAKTUYECKOT0/CEMHUHAPCKOTO 3aHATHS;
5. BeimonHuTh noMaliHee 3aaHue;

6. [IpopaboTaTh TeCTOBBIC 3aJaHUsI U 33/1a4H,

7. Ilpu 3atpyaHeHUsIX c(HOPMYIUPOBATH BOMPOCHI K MPETOAaBaTEIIIO.

Pe3ynbrar Takoit paboThl 10JKEH MPOSBUTHCS B CIIOCOOHOCTHU CTYJI€HTa CBOOOIHO OTBETUTH
Ha TEOPETHUYECKHE BOMPOCHI MMPAKTUKYyMa, BBICTYNATh U Y4aCTBOBATh B KOJIEKTUBHOM OOCYXJICHUU
BOTIPOCOB M3Yy4aeMOW TEMBbI, TPABWIBHO BBHIMONHATH MPAKTHUYECKUE 3aJaHUs W WHBIC 3alaHMUs,
KOTOpbIE JatoTcs B (DOHJIE OLIEHOUHBIX CPEACTB AUCIUILINHBL.

3. Meroauyeckue yKa3aHuUsI O0Yy4YalOIIMMCSl IO OPraHU3aAlMH CAMOCTOATEJbLHOM
padoThI.

Llenb opraHuzanuu camoCTOSITENbHON paboThl MO nucHUIUIMHE «bypeHne CKBaXMH» - 3TO
yriIyOlieHHe W paclIMpeHue 3HaHWi B obnmacTu HedTerazoBoro aena; (GOpMHUpOBaHME HaBBIKA U
MHTEpeca K CaMOCTOSITENIbHOM MO3HABATEIbHON e TEIbHOCTH.

CamocrosarenbHass paboTa O0OydyaroOIIMXCsl SBISETCS BAKHEHIIMM BHAOM  OCBOEHHS
CoJlepKaHusl TUCLUUILINHBI, TOATOTOBKH K MPAKTUUYECKUM 3aHATUAM U K KOHTPOJIbHOM paboTte. Crona
e OTHOCSTCS M CaMOCTOATENbHOE YIIIyOJCHHOE M3Y4EeHHE TeM TUCHMIUIMHBL. CaMocTosTenbHas
paboTa mpeacTaBiseT COO0OW TMOCTOSHHO JEUCTBYIOIIYIO CHCTEMY, OCHOBY 00pa30oBaTEIbLHOTO




npolecca U HOCUT HCCIENOBATEIbCKUI XapakTep, YTO IMOCIYXHUT B OyIylleM OCHOBAaHUEM ISt
HAIMCaHMs BBIMYCKHON KBaTHU(PUKAMOHHON pabOThl, MPAKTUYECKOTO MPUMEHEHUS IMOTYYEHHBIX
3HAHUM.

Opranuzaiys camMOCTOSITENbHOM paboThl OOydYaIOIIUXCSI OPUEHTUPYETCS Ha AaKTHBHbBIC
METO/BI OBJIQJICHUSI 3HAHUSMH, PAa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, MEpexoa OT MOTOYHOTO K
WHAUBUAYAIN3UPOBAHHOMY O0YUYEHHIO, C YUETOM MOTPeOHOCTEN U BO3MOXKHOCTEH JINYHOCTH.

[IpaBunbHass OpraHu3alUsi CaMOCTOATENBHBIX Y4YeOHBIX 3aHATUH, WX CHUCTEMaTHYHOCTH,
1enecoo0pasHoe MIaHUPOBAaHUE PabOuYero BpEMEHHU IMO3BOJIAET CTyIEHTaM pPa3BUBATh YMEHHS U
HaBBIKM B YCBOCHUU U CUCTEMAaTH3AIMK MPHOOPETaeMbIX 3HaHUI, 00eCIeunBaTh BEICOKUH YPOBEHD
yCIIEBA€MOCTH B IIEPUO/1 00YUEHHUS], TOJIYYUTh HABBIKM MOBBIIICHHS MPOPECCUOHAIBHOIO YPOBHSI.

[TonroToBka K NPAaKTUYECKOMY 3aHSATHIO BKIIOYACT, KPOME MHPOPa0OTKH KOHCIEKTAa M
Mpe3eHTAlMN JICKIIUHU, OUCK JUTEepaTyphl (110 PEKOMEH/IOBAaHHBIM CIIUCKAaM U CaMOCTOSITENBHO),
MOJArOTOBKY 3arOTOBOK JJIsi BBICTYIUICHHH IO BONPOCAaM, BBIHOCHMBIM Ui OOCYXICHHS IO
KOHKpETHOU Teme. Takue 3aroTOBKM MOTYT BKJIIOYATh IUTATHI, (PaKThl, COMOCTABICHUEPA3TMUYHbIX
NO3WIKH, coOCTBeHHBbIE MbICIU. Ecnm mpolOiiema 3amHTEpecoBajia 00YYaromIerocsi, OH MOXKET
MOJATOTOBUTH pedepar U BBICTYNIUTh C HUM Ha MPaKTUYECKOM 3aHsATHH. [IpakTHueckoe3ansTue - 91o,
IPEeXJIe BCETo, TUCKYCCHs, OOCYX/IEHHEe KOHKPETHON CHTyallld, TO €CTh IPEIIoJiaracT yMEHHE
BHUMATENBHO CIIYIIATh YJICHOB MAJIOW TPYIIIBI U MOJEPATOpa, a TAKXKE CTapaThCs BBICKA3aTh CBOE
MHEHHE, BEICKa3bIBATh COOCTBEHHBIE UACH U TIPEIJIOKEHHS, YTOUHITHH 337aBaTh BOIIPOCH! KOJUIETaM
10 00CYX/ICHUIO.

[Ipu moAroToBKe K KOHTPOJIbHOM paboTe oOydaromuiics JOHKEH MOBTOPATH MPOMIEHHBIN
MaTepuail B CTPOrOM COOTBETCTBUU C Y4eOHOUM MpOrpamMMoi, HCHOJB3YyS KOHCHEKT JIEKIHMHA H
JUTEpaTypy, PEKOMEHIOBaHHYIO TpernonaBaTeneM. Ilpn HEOOXOOMMOCTH MOXHO OOpaTHThCS 3a
KOHCYJIbTaIle U METOINYECKOM MOMOIIBIO K IIPET0AaBaTelIIo.

CamocrosiTenbHas padoTa peannus3yercs:

— HEMOCPEeJICTBEHHO B MPOIECCe ayIUTOPHBIX 3aHATUN - Ha JEKUUAX, MPAKTHYECKUX
3aHATHSX;

— B KOHTAaKT€ C IperoaBaTesieM BHE paMOK paclMCaHUs - HA KOHCYIbTAIUIX 10 YUeOHBIM
BOIIPOCaM, B XOJI€ TBOPUYECKUX KOHTAKTOB, P JUKBUAANNHU 3aI0JDKCHHOCTEH, TP BBITIOJTHEHUN
WHIUBUAYAIbHBIX 33/1aHUN U T.1.

- B Oubnuorteke, goma, Ha Kadeape TpH BBHINOTHEHUH OOYYAIOIIMMCS Y4E€OHBIX U
MPAKTUYECKUX 3a]1a4.

Bunst CPC u kpuTepuu O1ieHOK
(mo 6amnbpHO-pelitunroBoi cucremMe [ THTY, CPC ouenuBaercs B 15 6amnoB)

1. Pedepar

2. Jloxmnan

3. Dcce

4 YdacTre B MEpONIPHUITHSIX

Tembl g camocTOATENbHOM paboTHI MpomnucaHbl B paboueill mporpamme JUCIUILIHHBI.
D¢ GhEeKTUBHBIM CPEJCTBOM OCYIIECTBJICHHS OOYYaIOIIUMCSI CaMOCTOSITEIHHOW PaOOTHI SABIISIETCS
ANIEKTPOHHAsT HMH(OpPMAIIMOHHO-00pa3oBaTeNbHasl Ccpella YHHBEpPCHUTETa, KOoTopas oOecreduBaeT
JOCTYN K Y4eOHBIM IJIaHaM, pabo4yuM MporpaMMaM JUCIHHUIUIMH (MOZYJel), MpakTHK, K U3AaHUSIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.



CocTaBuUTEIb:

Crapumii npenonaBatens kapeapsl «BPOHI M» /N.. Anues/

COI'ZTACOBAHO:

3aBeayromuil BeImyckatomei kageapon «bypenue,
pa3paboTKa U dKCIUTyaTanus HeQTSIHBIX U Ta30BBIX
MectopoxacHui» («kbPOHI'M») k.T.H., TOLIEHT [A.11. Xananos/

3aBenyIONIHI BBITyCKAIOMICH Kadeapoid
«DNEKTPOTEXHUKA U JICKTPOIIPUBOJI» /P.A-M. Maromaos/

Hupexrop AYMP, k.p-M.H., 10o1IeHT /M.A. Maromaesa/



