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1. lean u 3aa49u TUCUUILIUHBI

[IpenMeToM w3ydeHUs [AHHOW MUCHUIUIMHBI SIBISIETCS TEXHOJOTHYECKUU OypOBOiA
WHCTPYMEHT, TEXHOJIOTHSI OYpEeHHS CKBaXHUH U BBIMOJHEHUS BCIIOMOTATEIBHBIX OINEpaIdid Mpu
COOPYXEHHHM CKBA)XWH, KPEIUJICHUE CKBAXKHMH, a TAKXKE MPUYUHBI, BHI3BIBAIOIINE aBAPUU, MEPBI
MPEAYNPEKACHHUS U TUKBUAAIMN PA3IMYHOTO POJia OCIOKHEHUN W aBapuii, OypOBbIC YCTAHOBKHU
Y YCTPOMCTBO UX OCHOBHBIX Y3JIOB.

3aga4u U3y4eHUs AUCHUTIIAHDL:

® U3Y4YUTh COBPEMEHHBIC METOJIbl OIICHKH (PU3NKO-MEXaHUUECKHX XapPaKTEPUCTHUK TOPHBIX
MOPOJI, BIMSIONIUX HA MPOIECC OYPEHUS CKBaXKHH;

® HAYYUTCS TPOU3BOAUTH HEOOXOIMMBIE pacyeThl M OOOCHOBAaHHME II0 BBIOOPY U
IKCIUTyaTalil OypoBOr0 OOOPYIOBAHHSI M TEXHOJOTHYECKOTO WHCTPYMEHTA JUISl Pa3IHYHBIX
YCJIOBUIA;

® YCBOUTH METOJIbI OLICHKH 3((HEKTUBHOCTH OYpEHUsS CKBAXUH IIPH Pa3IMYHBIX CIIOCOOax
OypeHwsi, MpueMbl OTOPAKOBKH U 3aMEHBI H3HOIIEHHOTO 000PYI0BaHUS M MOPOIOPa3PYIIAFOIIHX
WHCTPYMEHTOB.

2. MecTo aucuumanHbl B crpykrype OOIIL
JlucuuminHa OTHOCUTCS K BApUAaTUBHOM YacTH MpoQecCUOHaNbHOIO Hukia. s usyuenus
Kypca TpeOyeTcs 3HaHHe: MaTeMaTHKH, (PU3UKH, COIpoMara, oOIel Ireooruu, HauepTaTesIbHON
TEOMETPHH.
B cBow ouepenp, [HaHHBIM KypC, IIOMHMO CaMOCTOSITEIBHOIO 3HA4Y€HMs, SBIAETCS
IpEIUIECTBYIOEH IUCHUIUIMHON Juis KypcoB: «TexHuka OypeHuss HE(TSIHBIX U Ta30BbIX
CKBAKUH.

3. TpeOoBaHUs K YPOBHIO OCBOCHHS COAEPKAHUA TUCHUILINHBI

[lporlecc W3ydeHHs UCHUIUIMHBI HampaBieH Ha (DOPMHUPOBAHHE  CIICTYIONIHUX
KOMIICTCHIIN

— yYMEHHE BBIOMpPAaTh OCHOBHBIE W BCIOMOTaTelIbHbIE MaTepHallbl, CIOCOOBI U
peanu3ali  TEXHOJOTHYECKUX TPOILIECCOB, MPUMEHSTh MPOTPECCUBHBIE METOIBI
AKCIUTyaTallid TEXHOJIOTUYECKOTO 00OPYAOBAaHUS MPU H3TOTOBICHUH TEXHOJOTHUYECKUX
mamuH (ITK-15).

B pe3yabTare 0CBOCHUS JMCHUIUIMHBI CTYACHT HOJIZKEH:

3HaTh:
- OCHOBHBIE TIPOU3BOJICTBEHHBIE MPOIIECCHI, TPEACTABIISIONINE SANHYIO 1IETIOYKY He(TEra30BhIX
TEXHOJIOTHUH.
-  HOPMATHUBHBIE JIOKYMEHTBI, CTaHJApThl, JEUCTBYIOIIUE HWHCTPYKIHMH, METOJUKHU
MPOEKTUPOBaHUS B He(PTEra3oBoii OTPaCIIH.

YMerh:
- TIpU B3aMMOJICHCTBHH C CEPBHCHBIMH KOMITAHUSMU U CIICIMATUCTAMU TEXHUYECKUX CITYKO
KOPPEKTUPOBATh TEXHOJOTHUECKHE MPOLECCHI C YIETOM pPEIbHON CUTYallUH.
- pa3pabaTeiBaTh THUIIOBBIE MPOEKTHHIE, TEXHOJIOTHYECKHE U padouyue JIOKYMEHTHI C
WCTIOJIb30BAHUEM KOMITBIOTEPHOTO MPOEKTUPOBAHUS TEXHOJIOTHUYECKUX MTPOLIECCOB.

Baaagern:
- HaBBIKAMHM PYKOBOJICTBA MPOU3BOJCTBEHHBIMHU IMPOIECCAMU C NMPUMEHEHUEM COBPEMEHHOTO
000pyIOBaHUS U MAaTEPUAJIOB.
- VHHOBAllMOHHBIMM METOJAMM I pEUIeHUs 3aJad MPOEKTUPOBAHUS TEXHOJIOTHYECKUX U
MIPOU3BOJICTBEHHBIX MPOIIECCOB B HEPTEra30BOM OTPACIIH.



4. O0beM TUCHHMILUIMHBI U BUJbI Y4eOHOH padoThI

Taoauna 1
Bcero CemecTpsl
Buj yueOHoi padoThl 4acoB/3.ell. &) 7
(010 ]0) 3P0 (010]0) 390
KonTakTHas padora 175/4,86 | 40/1,11 | 90/2,5 | 20/0,56
B ToMm umncrne:
Jlekuuu 52/1,44 | 12/0,33 | 18/0,5 | 4/0,11
[Tpaktuyeckue 3austus (I13) 53/1,47 | 12/0,33 36/1 8/0,22
Jlaboparopusie pabots (JIP) 70/1,94 | 16/0,44 36/1 8/0,22
CamocrosiTenbuasn padora (Beero) | 113/3,14 | 248/6,89 | 36/1 12443’4
B ToMm uucie:
KypcoBoii mpoekt 36/1 36/1
Pedepar 20/0,56 10/0,28
124/3,4
TeMbI caMOCTOSATENBHBIX PA0OT 57/1,58 | 212/5,89 | 26/0,72 4
[ToaroroBka K 3K3aMeHy
Buja npoMeKyTOYHOI aTTecTanuu sat., st 3au. 3a4.
3Kk3.KII | 3k3.KII
OO0mas Tpy10eMKOCTh |4ac. 288 288 126 144
JTUCIUIIINHBI 3ad. ex. 8 8 3,5 4




5. ConeprkaHue QM CHUTTHHBI

5.1. Paszaennl TUCHUIIMHBI U BHABI 3aHATHI

Taoaumna 2
Ne HaumenoBanue paznena Jlexu. [Ipaxkr. Jlab. 3aH. CE:I[{HH Bcero
JUCITUTUIAHEI 110 3aH. 4yachl | 3aH. 4achl Yackl 4acoB
w/m cemecTpam ackl
odo | 3do |odo | 3do | odo| 3do odo | 3do
1 | BBenenue 2 2 2 6
2 | OOuue cBeneHus 2 2 4 8
3 OG630p COBPEMEHHBIX | 9 4 3
Croco00B OypeHus
4 @H%HKO-MGX&HI/I‘ICCKHG 2 2 5 2 4 2 8 4
CBOMCTBA FOPHBIX TOPOJT
5 | MucTpymeHT ju1s OypeHus 2 2 4 8
3aKOHOMEPHOCTH PabOTHI
6 | mopomopa3pymarIero 2 2 4 8
WHCTPYMEHTA
7 | 3aboiiHbIe IBUTATEIH 2 2 4 8
Crnenunguka TeXHOJIOTUI
8 | pa3nmuuHBIX cIOCOO0B 2 2 4 8
OypeHus
9 | BypuibHas KoJoOHHA 2 2 2 2 4 2 8 4
I'mppoaspoaunamuka
10 | UMPKYISIHMOHHOM 2 2 4 8
CUCTEMBI
11 [IpoBoaka CKBaXWH B 4 4 4 12
3aJJaHHOM HaIPaBICHUU
[IpoexktupoBanue
12 | komnoHoBok U pacuer | 4 4 4 12
OYpHIJIbHBIX KOJOHH
Oco0eHHOCTH TEXHOJIOTHH
OypeHHs] TIpH PaBHOBECHU 2 4 4 6
13 . 4 4 4 12
JIaBIEHHH B  CHCTEMeE
«TJIACT-CKBOXKHUHA»
Br160op crocoba u
14 | mpoexTupoBaHue pe:xumoB | 4 4 4 12
OypeHusl CKBaKHH
15 Ocnoxxuenus mpH |, 4 4 12
OypeHUHN CKBOXHH
16 | ABapuu B OypeHUH 4 4 4 12
17 16_IepCHeKTI/IBLI passuths |, 4 4 12
YPCHUA 2 4 4 10
JloxymeHTanus,
OpraHm3aiys W TEXHHUKO-
18 | sxoHOMUYECKHE 4 5 4 13
ITOKa3aTeNH OypeHus
CKBaYKUH




5.2. JJeKIMOHHbIE 3aHATHSA

Taoauma 3
Ne HaumenoBanue
Coaep:xanue pasaesa
n/m | pasjaeia IUCHUILIMHBI
1 2 3

1 | BBenenue

3HadeHne OypoBBIX paboT B HedTErazoa00bIBaIOIICH U JPYTHX
oTpacisix HapoJHOro xossiictBa. Kparkas xapakTepucTHKa
COCTOSIHUSI TEXHOJIOTMU M TEXHUKH OYPEHUS CKBAXKHH.

2 | O0wmue cBeaeHNs

[TonsiTue o0 ckBaxkuHe, €€ DdJIEMEHTaX, KOHCTPYKUHH, O
MOJIOKEHUHM OCH CTBOJa B mpocTpaHcTBe. Knaccudukanus
CKBAYKUH IIPUMEHSIEMbIX B HedTera3zo00bIBaOLICH
MIPOMBILIIEHHOCTH: 110 Ha3HAYEHUIO, M0 MPOCTPAHCTBEHHOMY
IIOJIOKEHUIO OCH, 10 XapaKTepy pa3MEILEeHNs YCThEB U IPYTUM
npu3HakaM. [loHsATHE O LUKIIE CTPOUTENBCTBA CKBAKUHBI U
ero crpykrype. CoxaepkaHMe€ OCHOBHBIX JTaloB IHUKJIA
CTPOUTEIIBCTBA.

O030p  coBpeMeHHBIX

[onsatue o crocobe Oypenus. Kimaccudukaimsi coBpeMeHHBIX
criocoboB. Kparkas xapakTepuCTHKa CYIIHOCTH Ka)JIO0TO
croco0a; JOCTOMHCTBA, HEIOCTATKU, OOJIACTH INPUMEHEHUS,
NepcreKkTuBbl pa3BuTHi. DyHKIMOHANBHAs cxema OypoBOH
YCTaHOBKH JJIs1 BPAIIATEIbHOTO OypeHus.

3
€roco0oB OypeHus
Pu3uKo-MexaHH4IeCcKue
4 | cBOlicTBA TOPHBIX

nopoj

OcHOBbI MexaHUKH TBepAblX Ted. lloHsTHE 0 HampsHKEHHOM
COCTOSIHUM M MPOCTBIX BUAAX €ro. MexaHMYeCcKHe CBOWCTBA
TBEPABIX TEN: YIOPYyrue, IUIACTUUECKHME M IPOYHOCTHBIE.
TexydecTs ¥ GOpMBI €ro MposiBiIeHUs. [IoOHATHE CIIOMTHOCTH
ropHoil nmopozsl. HarpsikeHHOE COCTOSIHHE TOpPHBIX MOPOJ B
Helpax 3eMid. l'eocraTmueckoe M OOKOBOE JIaBJICHHE Kak
KOMITOHEHTBI TOpHOTO JaBieHus. KoadduiueHT OOKOBOTO
pacmiopa. [TopoBoe (1m1acToBoe) naBieHrne B TOPHBIX MOPOIAX.
[Tonste o kodduIieHTe aHOMAIBHOCTH W aHOMAJbHBIX
IJIaCTOBBIX JaBieHusAX. [ uapopaspeiB mopon. Ilonarue o0
WHJIEKCEe JIaBJIEHUsI TUApOpaspbhiBa NOpoA. MexaHuuyeckue
CBOMCTBA TOPHBIX MOPOJI MPH PA3IMYHBIX BHJIAX

HaNpsOKEHHOTO COCTOSIHUS; BIMAIOLIME Ha HUX (DAKTOPBI.
Oco0eHHOCTH HamNpsSKEHHOTO COCTOSHUSI TOPHBIX MOPOJ MHpHU
BJIaBJIMBaHUU HKECTKUX HUHJICHTOPOB. Omnpenenenne
MoKazarejae MeXaHWYeCKUXCBONCTB FOPHBIX MOPOJ METOAO0M
CTaTHYECKOTO BJaBiIMBaHUA mTamna. Knaccudukanus ropHbeix
IIOPOJ 110 MEXAHUYECKUM CBOWCTBaM. MexaHU3M pa3pyLIeHHUs
ropHeix nopoa. Brasmueanue. CkaukooOpa3zHOCTH Ipolecca
paspyuieHus TOPHBIX IOpOJ TpU BIABIMBaHUHU. BiusHue
mudQepeHMaIbHOro JIaBlIeHus, TeMIepaTypbl, CBOHCTB U
KOMITOHEHTOB KMJIKOCTEH OKpy»Karolleil cpeabl Ha Mpoliecc
paspymeHus. OCOOEHHOCTH pa3pyIIeHUs] TOPHBIX MOPOJ MPH
JMHAMHYECKOM BIaBIMBaHUHU. Bubl paspyiieHust nopoj mpu
Oypenun  (YCTaJIOCTHOE,  IOBEPXHOCTHOE,  OOBEMHOE).
AOGpa3uBHOCTh TOPHBIX Mopoj. [Iporiecc w3HAMBAaHUS U €TO
XapaKTepUCTUKH. MeToJpl M3ydeHUs aOpa3uBHBIX CBOWCTB
ropubix nopon. Knaccuduxanus abpazuBHoctu. bypumocts
TOPHBIX OPOJ] U UX KJaccU(UKaIMs, oKa3aTean OypHUMOCTH.




Knaccudukanuss mnopomopa3pyniaomero HHCTPYMEHTa IO
Ha3HAUYEHUI0 U 10 XapakTepy BO3JEHCTBUA Ha TOpHbIE

TTOPO/IBI. O6nactb MIPUMEHEHUS JOJIOT ~ pexyIle-
CKaJbIBAIOIIETO M  HCTUPAIOIIEE-PEKYILEro  JCUCTBHUSA.
apomeunsle  gonora.  OCOOEHHOCTHM  KOHCTPYKLUH,

W3rOTOBJICHUSI M  KJIAcCU(UKALKA MIAPOUICYHBIX  JIOJIOT.
Coprament gonor mo Boopyxenuto (I'OCT 20692-75).
KoHcTpyKkTHBHBIE OCOOEHHOCTH BOOPY>KEHHUS IIAPOIICYHBIX
JIOJIOT ~ Pa3jIMYHbIX  MOJIEJIEH. Koncrpykunun OIIop
IapOMIEYHBIX TOJIOT B uX Kiaccudukanus o 'OCT 20692-
75. 1IpOMBIBOYHBIE CHCTEMBI IIAPOLICYHBIX JIOJOT, HX
kinaccupukammss mo ['OCT  20692-75. KoHceTpykiuss
COPTaMEHT HaCaJoK. Bnusinue KOHCTPYKTUBHBIX
OCOOCHHOCTEH IMPOMBIBOYHBIX CHCTEM U KOH(Urypauuu
JI0J0Ta Ha KA4eCTBO OYUCTKH 32005 OT BHIOYPEHHOH MOPOJIBI.
3aKOHOMEPHOCTH H3HAIIMBAHUS M (PAKTOPHI, BIHUAIONIIME HA
€ro HHTEHCUBHOCTb. HOpMasbHbIN ¥ aBapUIHBIA U3HOC J0JIOT.
Kox mia Kkparko 3amucu  Xapakrepa M CTEIIEHHU
W3HOILIEHHOCTH  JAojoTa. JlocToMHCTBA M HEAOCTAaTKH
LIapOIIEYHBIX JOJIOT IO CPaBHEHHUIO C JAPYTMMM BHJIaMU
nonot. KepHornpueMHble YCTpONCTBA U OypHIIbHBIE TOJIOBKHU.
Knaccugukanusa kepHonpueMHBIX ycTpoicTB. KoHcTpykuuun
KEPHOIIPUEMHBIX YCTPOICTB CO CHEMHBIMU U CTAlMOHAPHBIMU
KepHOnpueMHUKaMH. KOHCTpyKumuu OypHIIBHBIX TOJIOBOK.
WNHcTpyMeHT cnenuanbHOr0 Ha3HAaueHUs, TPUHLUIT paboThl U
0COOEHHOCTH KOHCTPYKIIMH.

HNucTpymMeHT ISt
OypeHust
3aKkoHOMepHOCTH
padoThI
MOpOo0pPa3pylIAI0IIero

HHCTPYMEHTA
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Oypenus. DakTop, BIMUSAIONINE HA MMOKa3aTeau PabOTHI JOJOT.
3aBUCUMOCTH HAYAJIbHOM MEXaHMYECKON CKOPOCTH MPOXOJIKH
OT CBOWCTB IOPHOM IOPOJBI, THIIA JOJIOTA, OCEBOM HArpy3KH
Ha HEr0 M YacTOThl €ro BpalleHWs, YCIOBUW pealu3aluu
MEXAHUYECKOW MOIIHOCTH TIOJBOJMMOM K JOJIOTY, BHJA,
CBOMCTB, pacxojla IMPOMBIBOYHON KHUAKOCTH U CKOPOCTH
HCTEUCHUs1 €€ M3 HacaJOK, BEJIWYUHBI T'HJPABIMYECKON
MOIIIHOCTH, MOJABOAMMON K JAOJNOTYy, AU(PEepeHInaIbHOro
naBieHus. Jluarpamma HW3MEHEHMs YrayOJieHus J0JoTa 3a
OJIMH 000pOT OT 0ceBoil Harpy3ku. [lyTu ynydiieHus kauyecTBa
OYUCTKU 32005. 3aKOHOMEPHOCTH HM3MEHCHHSI MEXaHUYECKON
CKOpPOCTH  MPOXOJAKHM  BO  BpeMEHH, OOYCIOBJICHHbBIC
M3HAIIMBAaHUEM BJIEMEHTOB [0JIOTA. BiusHHe pa3inuuHbIX
(akTOpoB Ha TEMI CHHKEHUS MEXaHHMYECKOH CKOpOCTH
MPOXOAKA BO BPEMEHH U JOJTOBEUYHOCTH OIOPHI JOJIOTA.
PanmonanpHas mpoI0KUTENILHOCTh paboOTHI 10JI0Ta Ha 3a00e,
BEIOOp e€. Pacuer Bpamaromero MOMEHTa W MOIIHOCTH,
HEOOXOaUMOM st paboThl jonora Ha 3aboe. IlonsTue 00
yIaJIeHHOM MoOMeHTe. DakTOophl, BIMSIONME HA BEITUYUHY
yaeiapbHoro MomeHTa. OCOOEHHOCTH pa3pylIeHHs TOPHBIX
MOpOJ KOJBLEBBIM 3a00eM mpu oOTOOpe KepHa, IpH
pacumpeHnu CTBOJIA PaCIIMPUTEIISIMH. Crneuuduka
CTymeH4aroro paspymenus 3ab6os. Choemuduka pexnMa
OypeHust pu oTOOpe KepHa. BiusiHue mapamMeTpoB pexxuma u
TEXHOJIOTHH OypeHHsI Ha BBIXOJ KepHa. [IpuHIumer BhIOOpA
KEpHOIPUEMHOT0 YCTPOMCTBA U OypUIHLHOU TOJIOBKHU B Pa3HbBIX
ycioBusX. Meponpustiusi ¥ yCTpOMCTBa 0OECIEUMBAIOIINE
COXPAHHOCTh KepHa Ipu OypeHUU WU MpU TPAHCIOPTUPOBKE C
3a200s1.

3a00iHbIEC IBUTATEIHU

OcHoBHBIE ~ TpeOoBaHHS K  3a00HHBIM  JIBUTATEINSM.
Knaccupukauusa  3a0oiiHbix  gBurareneil.  TypOoOypsl.
YeTpoicTBo U MIPUHIINI JEUCTBUSA TypOoOypa.
XapakTepucTuka TypOMHBI TIpH TOCTOSHHOM  pacXoje.
Kputepun ruapoJuHaMU4ecKkoro moaobus B TypOMHaX.
®opmynsl nogo0us U uxX npuMeHeHue. Buael Typ6o0ypoB, ux
JOCTOMHCTBA U HEJOCTaTKH. BUHTOBBIE 3a00lHBIE IBUTATEIH.
VYerpoiicteo u npunnun gedctBus B3J[. JloctomHcTBa M
HEOCTaTKU BUHTOBOTO 3a00ifHOrO ABUraress. DIeKTpoOypsl.
KoHncrpykuus 31nekTpoOypoB B CHUCTEME  TOKOIOABOJA.
BbixonHas  xapakTepucTHKa 3JeKTpoOypa U (hakTophl,
BJIMAIONIME HA HEE.

Cneuudukxa
TEXHOJIOTHH
Pa3JIHYHBIX CNIOCO00B
OypeHnust

OCOOEeHHOCTH TEXHOJOTMH POTOpHOTro OypeHus. IlpuHImmbI
HOPpMHPOBAHUA pacxoaa HpOMBIBO‘-IHOﬁ KHUIKOCTH n
pEeryaupoBaHus THAPABINYECKOH MOIIHOCTH, MOJIBOJUMON K
noxoty. OrpaHHYeHHs, HAKJIaJbIBaeMbIe Ha PEKHM POTOPHOTO
OypeHUs] TEXHHUUYECKOW XapaKTepUCTUKON OypoBOil yCTaHOBKH
U TPOYHOCTHIO OypuiIbHONW KOJOHHBL. CrocoOBl KOHTpOJIS 3a
0TpabOTKOM JOJOT MPH POTOPHOM OYypeHUH. YTpaBieHUE
nporeccoM poTopHOTo OypeHusi. OCOOEHHOCTH TEXHOJIOTHH
TypOUHHOTO OypeHHs: B3aMMOCBS3b IAPAMETPOB pPEXKHMA.
Brusiane nuHaMHUYHOCTH pabOTHI 10JIOTA HA YaCTOTY
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BpalleHus Basa TypooOypa. [IpuHuume pacyera xapakTepHbIX
3HaYeHUH YaCTOTHI BPAIICHUS Bajia MPHU MOCTOSHHOM Pacxoje
MIPOMBIBOYHOM KHIKOCTH. Pacuer pacxoma HpOMBIBOYHOMN
KUJKOCTH, HEOOXOAMMOTrO Ui  YCTOWYHMBOW  pabOThI
TypOoOypa mpu 3aJaHHOH OCEBOMl Harpy3ke Ha JIOJIOTO.
KonTpons wactoTsl BpamieHuss Bama TypooOypa. CrocoOsw
perynupoBaHusi 4acTOThl BpamieHus. I[lpunnumner BbIOOpa
IuaMeTpa, TUIa U 9rciia CeKIuid TypOoOypa, a Takke pacxoaa
MIPOMBIBOYHOM KUAKOCTU g OypeHus: ckBaxuH. OOmue
3aTpaThl MOIIHOCTM Ha Mpolecc TypOMHHOro OypeHus.
Koaddurnuentsr nepegaun MONTHOCTH Ha 3a00M W MYyTH HX
noBbIeHUsI. OCOOEHHOCTH TEXHOJIOTUH OypEeHHUs ¢ TOMOIIbIO
PEaKTUBHO-TYPOUHHBIX JBUTATENeH. Ocobennoctu
TEXHOJIOTUM C TOMOIIBI0O BHUHTOBOTO 3a00HHOTO JBUTATEIS
(B3/1). BzaumocBsizp mapameTpa pexkumMa OypeHHs Mpu
ucnons3oBanun  B3J[.  KommuiekcHas ~— XapakTepucTHKa
COBMECTHON paboThl cuctemsl «Hacoc-B3/I-nonoro-nopoaa
3a0051» TPHU TIOCTOSTHHOM PAcXo/e MPOMBIBOYHOM KUIKOCTH.
Bnusnue auHaMu4YHOCTH pabOTHI  J10JIOTa Ha  YacTOTY
BpamieHusi Basia B3/l. Ilpuniuner BeiOOpa auameTpa v 4ucliia
cexuuit B3/l, a Takxe pacxoja mMpoOMBIBOYHON KHUAKOCTH AJIs
Oypenus ckBaxunbl. KoahumeHTsr nepenayn MOIIHOCTH Ha
32001 M nytu uxnosbiieHus. OCOOEHHOCTH TEXHOJIOTHH
OypeHuss C TOMOIIBIO  3JEKTpoOypoB.  B3ammocBs3p
mapamMeTpoB  pexuma OypeHus TpH  UCIOJIb30BAaHUU
anekTpoOypa. Pacuer nomycTHMOW OCEBOW Harpy3kud Ha
nonoto. CrocoObl peryinupoBaHMsl 4acTOTHI BpallleHUs Baa
anexktpoOypa.  CoBmecTHass  paboTa  sJeKkTpodypa ¢
THUAPOMOHUTOPHBIMU JOJIOTaMU; MPUHLIAT pacuera
HE00XO0MMOTO pacxoja TIPOMBIBOYHOM KUJTKOCTH.
KoadduunenTs! nepenaun MOIIHOCTH Ha 3a00il W myTH MX
TTOBBIIICHMS.

BypunibHas KoJ10HHA

Ha3nauenue u cocraB OypuibHONH KOJOHHBI. KoHCTpyKius
aneMmeHToB e€. CtanaapThl Ha OypUJIbHBIE TPYOBI, OypUIIbHBIE
3aMKH M JIpyrM€ DJEMEHTBl KOJIOHHBL. XapaKTepUCTUKA
Pe3b0OBBIX COETMHEHHM OYpHIIBHOW KOJIOHHBI. JJoCTOMHCTBA U
HEOCTAaTKU CYILECTBYIOLIMX KOHCTPYKIMH OypHIIBHBIX TPYO,
WX COEIMHEHUN WU JPYruxX 5JIEMEHTOB KOJIOHHBI; 0O01acTu
OpUMEHEHMs.  DKCIUTyaTallss  3JeMEHTOB  OypHIIbHOM
KoJOHHBI. TpyOHble 0a3bl, WX (YHKIHM U OCHAIICHHUE.
IIpuemMka u TmpoBepka 5>IEMEHTOB OYpUIbHOH KOJIOHHBI.
JedexTockomus 3JIEMEHTOB KOJIOHHBI: CIOCOOHI,
IUTAaHUPOBaHUE U opraHu3anus pador. CrocoObl KperuieHus
OypuJIbHBIX 3aMKOB, KOHTpOJIb KpyTsIllero MOMeHTa. YX0J 3a
pe3pOoBbIMU coerHeHussMU. CMaska i pe3sd. KoHTposb
TePMETUYHOCTH 3JIEMEHTOB OYpHJIbHON KOJIOHHBI M €€
coequHeHuil.  CrocoObl  MOBBILIEHUS  T€PMETUYHOCTH.
KonTposip Bpamaromero MOMeHTa, Npe1aBaeMoro KOJIOHHOW B
nporecce Oypenus. Ilacmopruzamuss u  yder paboOThI
3JIEMEHTOB OYpHJIbHON KOJIOHHBL. BHibl peMOHTOB OypuibHON
kosoHHbI. KoneOanust 6ypuiibHOM KOJIOHHBI. Buibl
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konebaHui. IIpuunMHBI W  YCIOBUSL MX BO3HUKHOBEHMS,
pa3BuTHs M ycwieHuA. BrnusHue KonebaHuit OypHIIBHOM
KOJIOHHBI Ha pa0oTy HIapOLIEYHBIX J0JIOT, OypUIbHBIX TPYO U
3G (GEKTUBHOCTh  pa3pylIeHHs TOPHBIX MOpPOJd. MeTobl
UCIOJIb30BaHUSA  WJIM  YCTPAHEHHUS  OTACIBHBIX  BHJOB
Konebanuii B OypHJIbHOW KoOJIOHHE. BONHOBBIE OTpa)katend,
aMOpTHU3aTOpbl; IPHHLHUIBI MX JAEHUCTBUSA; JIOCTOMHCTBA U
HEJOCTaTKU.  TexHoJormyeckass  OCHAacTka  OypHIIbHOU
KOJIOHHBI.

10

I'mapoa’poagunamuka
HUPKYJIAUMOHHOM
CHCTEMBI

Pacuer ruapaBiMyeckuMX TOTEph NpU JIAMHHAPHBIX U
TypOYJIGHTHBIX TEYEHUSX BSI3KUX, CTENEHHBIX M BSI3KO-
TUTACTUYHBIX JKAIKOCTEH. MeCTHBIE THIpaBIniecKre OTEPU B
JIEMEHTax IMPKYJIALNUOHHOW cucteMbl. OuncTka 32005
CKBa)XHMHBI. 3aKOHOMEPHOCTH ToJbeMa nuiama. OnpeneneHue
CKOpPOCTH BOCXOJISIIIET0 MOTOKA IUPKYJIALUOHHBIX areHTOB,
HEOOXOAMMOW Ui BBIHOCA IIIaMa. XapakTep BIUSHHS
OCHOBHBIX (haKTOPOB Ha 3(PPEKTUBHOCTh OYUCTKH 33005 OT
BbIOypeHHOM  mopoasl. IlpuHumnel  pacuera  pacxona
XKHJIKOCTH, YUCIIa U IMAMETPOB HACAZ0K B TUAPOMOHUTOPHOM
J0JI0Te, HEOOXOMUMBIX ISl APPEKTHBHON OUYMCTKH 32005 U
paloThI THAPABIMYECKOrO 3a00MHOr0 IBUTATENS IIPU OypeHUH
CKBa)XMHBL. | MapaBInyecKkui
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IIpoBoaka CcKBaxKUH B
3aJaHHOM
HANpaBJIeHUH

pacuerT IUPKYISIHMOHHOM  CcHUCTEMBl Tpu OypeHHH ¢
MIPOMBIBKON HEC)KHUMAEMBIMU SKHAKOCTSIMU. ['mapaBiuyueckue
MOTepyu B [HUPKYISAIMOHHOM CHCTEME 3a CYeT MECTHBIX
COMPOTHUBIICHUHN (HACATOK JOJIOT M 3aMKOB). Brusnue muiama
B TIOTOKE rasza Ha 3a0oitHoe naBnenue. Ilepenan naBieHuil B
Hacagkax u TypboOypax. HeycraHoBuBIMecs TeueHUS
onHO(a3HBIX KUAKOCTEH B IUPKYIALUOHHON cucTteMe. Pacuer
THAPOINHAMUYECKOTO JaBJICHUS MPU MEPEMEIICHUH KOJIOHHBI
Tpy0 B CKBaXHHE, BOCCTAHOBICHHH H TMpPEKpalleHUH
HUPKYJSIIUU  KUAKOCTH. [IpUuMHBI  caMOTPOU3BOJIILHOTO
HCKPUBJICHUS CKBa)XUH u €ero 3aKOHOMEPHOCTH.
OTtpunatenbHbIe MOCTIE/ICTBUS CaMOIIPOU3BOJILHOTO
UCKpUBJIEHUS. JlOMyCTUMBbIE Tpeaesbl OTKJIOHEHHWS CTBOJa
CKBOXHHBI ~ OT  BEPTUKAWIA. Mepbl  MOpenynpexaeHus
CaMONPOU3BOJIBHOTO WCKPUBJICHUS u OTrpaHUYECHUS
uHTeHCUBHOCTH ero. Cnemuduka pexuma OypeHus B
WHTEpBajax, re0JIOTUYECKOe CTpOEHUE KOTOPBIX
0JIarOMPUSITCTBYET CaMOIIPOU3BOJILHOMY MCKpUBJIeHHIO. [lenn
OypeHMsI HAKJIOHHBIX CKBaXUH. THUIBI Mpoduiel HaKJIOHHBIX
ckBaxuH. [lpuHmmmel BbIOOpa THHA W pacyeTa MTPODUIIA.
JlonycTMasi ”HTEHCUBHOCTh NMPUHYIUTEIBHOIO UCKPUBIICHUS
CKBOXHWH M (GakTopsl, onpenersomme e€. OTKIOHUTENTH IS
OypeHMsT HAaKIOHHBIX CKBRXHH C TIOMOIIbIO 3a0O0WHBIX
nBUTATeNe W g poTopHoro  Oypenus.  CrocoOw
OPUEHTUPOBAHUS OTKJIOHUTENS B 3aJaHHOM HAIMPABICHUU.
[IpuHIUIIBEI pacyueTa yriia yCTaHOBKH OTKJIOHUTENs. KoHTpoIb
3a HalpaBJICHHEM CTBOJIa CKBOXHHBI B Tepuoa paboThl ¢
OTKJIOHSIOIIEHN KOMITOHOBKOIA. CxeMEl pa3MeIeHust
000pyIOBaHUs AJIsl COOPYKEHHSI KycTa CKBKMH Ha CYIIIE.
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OcoOeHHOCTH ~ TEXHOJIOTUU  OypeHHs  TOPHU3OHTAIBHO-
Pa3BETBJICHHBIX CKBAXHUH.

12

IIpoekTUpoBanue
KOMIIOHOBOK M pacyeT
OypHJIbHBIX KOJIOHH

VYcnoBust paboThl OypUIIBHONW KOJIOHHBI B BEPTUKAJIBHBIX U
HUCKPUBJICHHBIX  CKBaXuHax. Cuibl, JeHcCTByrOlME Ha
OypwiIbHYIO KOJOHHY IIpH pa3HbIX crocobax OypeHus, u
pacmpeselieHne HMX 10 JJIMHE KOJIOHHBl. MexaHuueckas
MOIIHOCTh, IlepeiaBaeMasl KOJOHHOM TpyO0 NpuU POTOPHOM
OypeHuH. YCTOMYMBOCTH KOJOHHBI TPyO NOJ JeicTBUEM
OCEBBIX W ULEHTPOOSXKHBIX CHWJI M KpPYTALIEr0 MOMEHTA.
[Tnockuit u cnupanbHBId NPOAOIBHBIN M3rub. OnpeneneHue
JUIMHBl  TOJIyBOJHBI M3rM0a B  CTECHEHHBIX YCJIOBHSX
CKBaXMHbI. DaKTOpbl, BIMAIOIME HA  paclpesereHue
HamNpsOKEeHUH 10 JUIMHE KOJIOHHBI B TIpolecce OypeHus.
[ukanueckuil xapakTep U3MEHEHHsI HapsHKeHUH B Ipolecce
Oypenusi. OcoOeHHOCTH  yCIOBHUH  paboOTBl  pe3bOOBBIX
COEAMHEHUIl B pa3HBIX YydyacTKaX OypUJIbHON KOJOHHBI.
YcranocTHbli, aOpa3uBHBIA U 3PO3UOHHBIN U3HOC 3JIEMEHTOB
KOJIOHHBI. Bujpl M3HOCAa 351€eMEHTOB KOJIOHHBI. [IpvHIMIBI
BbIOOpa KOMITOHOBKM OypHIIBHOM KOJIOHHBI TPH Pa3IMYHBIX
criocobax OypeHHs CKBaKUHBI. Pacuer OypHIIbHOW KOJOHHBI
Ha npo4yHocTh. OOOCHOBaHME BBIOOpA PACUETHBIX HATPY30K U
KO3 QUIMEHTOB 3amaca NpPOYHOCTH. Meroauka pacyera
OypHuJIbHOI KOJOHHBI Ha Ipo4HOcTh. Crneuuduka pacuera Ha
IIPOYHOCTH B UHTEPBAJIC 3HAUNUTEIIHBIX U3MEHEHUH 36HUTHOTO
U a3UMYTQJbHOTO YIVIOB. YuYeT BO3MOXKHOTO H3HOCA
3JIEMEHTOB KOJIOHHBI U ycTanocTu marepuana e€. [IpuHuumns
BbIOOpa KOMITOHOBKHM HHU3a OypuibHOU kosoHHb! (KHBK) ans
MIPEIOTBPALLEHUS CaMOIIPOU3BOJIBHOTO VCKPHUBJICHUS
ckBakuHbl. Knaccupukanums KHBK, npumensembix ans
OypeHus BEpTUKAJIbHBIX CKBOXWH; WX JIOCTOMHCTBA U
HeZocTaTKK; obnacte nmpuMeHeHus. OueHka 3ddexTuBHOCTH
KHBK no nmpenoTBpameHno Wik CHUKEHUI0 WHTEHCUBHOCTHU
CaMOIIPOU3BOJILHOTO  HMCKPHMBIIEHHS  CTBOJIa  CKBaXHH.
Ocob6ennoctu Bbibopa KHBK s OypeHuss HaKIOHHBIX
CKBA)KHUH.

13

OcodeHHocTH
TeXHOJIOTHUM  OypeHust
npu PaBHOBECHH
JaBJIEHHH B cHCTeMe
«IJIACT-CKBAXKHHA)

Ponp ydera u KOHTpons IU(QEepeHINaTIbHOrO JaBlIeHUS B
MOBBIIIEHUN 3PPEKTUBHOCTH OypeHHUs] TIyOOKMX CKBAXKHH.
CriocoOsl IIPEIBAPUTEIBHOTO U OIIEpaTUBHOTO
MIPOTrHO3UPOBAHUS IJIACTOBBIX JaBieHui. CylHoCTh criocoba
OypeHus TpuU pPABHOBECHU JaBJICHUH B CHUCTEME «IJacT-
ckBaxkuHay. CrnenmaibHOe O000OpYyJIOBaHWE H  MPUOOPHI,
HeoOXoauMble JJIsi OypeHHs Tpu paBHOBECHUHM JaBJICHHI.
Bb160p MIIOTHOCTH MPOMBIBOUHOM JKUIKOCTH.
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Beioop cmocoda wm

NPOEeKTHPOBaHUE
PeXNMOB OypeHus
CKBAaKUH

Bri6op cnocoba OypeHus: B 3aBUCUMOCTH OT I'€0JIOTMYECKOTO
paspes3a, Ha3HaYeHUsl, TITyOMHBI CKBAXKHHBI, YCIOBUI OypeHHs,
o0yctpoiictBa  paifona  OypoBbeix  pabor.  Ilopsmox
MIPOEKTUPOBAHHUS PEKUMOB OypeHwusi. Metombt
NPOEKTUPOBAHUSA;  MX  JOCTOMHCTBA M  HEJOCTAaTKH.
Oco0eHHOCTH TMPOEKTHUPOBAHUS PEKUMOB ISl Pa3IMUHBIX
crocoboB OypeHus cmiomHeiM 3a0oeM. CrenuanabHbIe
peXHUMbI OypeHHus: 0TOOp KepHa; OypeHHe pa3IHuHbIX
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y4acTKOB  HAKJIOHHBIX CKB&XHMH;, HpopaboTKa  CTBOJA.
TpeboBanusi, npeabsABIsIEMble K MCXOIHBIM JaHHBIM IS
aHanmmza. (OOpaboTka WMCXOJHBIX JAHHBIX. Peanmm3anms
MPOEKTHOTO pexxuMa OypeHus Ha OypoBoii. KoppektupoBka
pPEKOMEHJaluil TEXHOJIOTUYECKOW KapThl B 3aBUCHMOCTH OT
M3MEHEHHs (PU3MKO-MEXaHMYECKUX CBOMCTB TOPHBIX MOPOJ.
PerynupoBanne wu aBroMaTH3anmus Tpolecca OypeHHs.
TpeGoBanusi, npeAbABIsieMble K PEryIsITOpaM MOAadd
OypwibHOTO HMHCTpyMeHTa. llpuOopsl, mpuUMeHseMble s
KOHTpOJds Tmporecca Oypenus. Ilpumenenne OBM  mns
OIIEPATHBHOTO KOHTPOJISI U ONTHMHU3AIMU PEKUMOB OypeHHSI.
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OcnoxHeHus
OypeHHuU CKBa:KMH

npu

OrmpezenieHne TOHATUSA OCIOXKHEHHE. Buabl 0ocnoxHEHH.
[Tornmomenusi.  ['azoHedTeBogonposiBienus.  Hapymienue
YCTOWYMBOCTH CTEHOK CKBaXHUHBL. [IpHXBaTtel M 3aTSXKKU
KOJIOHHBI ~ TpyO, kemobooOpazoBanus. Crneuuduueckue
ocioxkHeHus. OTpuLaTenbHbIe IOCIEICTBUS  OCIIOKHEHUH.
MeponpusTas 0 NpeaynpekIeHUI0 OCI0KHEHUH.
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ABapuu B OypeHuu

[lonatuss 00 aBapusix B Oypenuu. OTimyme aBapuii OT
ocinoxHeHuit. Knaccudukanus asapuit. Ilpodunaktuueckue
MEPOIPUITHS 110 TPEAYIPEKIESHUIO aBAPUH.
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IlepcnekTHBBI
pa3BuTus Oypenust

IIepcnieKTHBBEI COBEPILICHCTBOBAHUSA TEXHOJIOTUU M TEXHUKH
OypeHuss W TOBBIIEHUS J(P(PEKTUBHOCTH CTPOUTEIHCTBA
CKBaKMH.
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JdoxkymenTaumus,
OpraHu3anms u
TeXHUKO-
IKOHOMHYECKHE
nokasarejim  OypeHust
CKBAKHH

[lepBuuHas noxymeHrauus B OypeHuH. TeXHUYECKHIl POEeKT
Ha CTPOUTENIBCTBO CKBAXKUH. ['€0JIOrO-TEXHUYECKUI Hapsil.
Ilokaszarenun, OIpeAeNsAOIUEe MPOJOJDKUTEIBHOCTD LMK
cTpoutenbeTBa ckBakuH. CkopocTh Oypenus. CebecTouMocTh
CTPOUTEIIBCTBA CKBAYKUHBI.

5.3. JIabopaTOpHBIii MPAKTUKYM

Tabunua 4
Ne | HammeHoBaHue pa3jiesa
u/n R —— Coaep:xanue pasgesa
1 2 3
1 4 OnpeneneHne I1okas3areiael MEXaHUYECKUX CBOWCTB
TOPHBIX MOPOJ METOJOM BJABJIMBAHUS IITaMIa
2 4 Omnpenenenue abpa3suBHBIX CBOMCTB TOPHBIX MOPOA
3 5 N3ydyeHne KOHCTpYKUUNA OYpOBBIX JTOJIOT U OypUIIbHBIX
T'OJIOBOK.
1 2 3
4 5 N3yuenune u KogupoBaHue W3HOCa OTPAOOTAHHBIX JIOJIOT.
OmnpeneneHrie  BEIWYMHBI  HA4YaJbHOW  MEXAHUYECKOU
5 6 CKOPOCTH IPOXOAKHU U TEMIIAa CHUKEHUS CKOPOCTU POXOJIKU
BO BPEMEHHU.
6 6 N3ydyeHne 3aKOHOMEPHOCTEN pa3pylIEHUs TOPHBIX IOPOJ
HIapOIIEYHBIMU JI0JIOTaAMHU.




[IpyHIMI ~ MPOEKTUPOBAHHUA  PEKUMOB  OypeHuUs

7 6 3a0yprBaHUM CKBa)KWHBI, 3ape3Ke€ HOBOI'O CTBOJIa, OTOOpE
KEpHa.
8 7 N3yueHnne KOHCTPYKIMI 3a00MHBIX JTBUTATEIICH.
9 9 Pacuer cymmapHoii moTpeOHOCTH OypOBBIX JOJOT U
sneMenToB KHBK mist ctpouTenbCTBa CKBaXKMH.
10 10 IIpoexTupoBaHue INPOMBIBOYHOM JKUIKOCTH IIPU PA3HBIX
crioco0ax OypeHwusl.
11 10 Pacuer cymmapHO# MOTPEeOHOCTH MPOMBIBOYHOU >KUIKOCTH
U ee KOMIIOHEHTOB JUIsl CTPOUTENIBCTBA CKBAXKHH.
7. [IpakTHYecKHe 3aHATHS
Tabumna S
Ne Ne pazgena .
TeMaTuKa NPAKTHYECKHUX 3AHATHH (CEMHUHAPOB)
/o | JTHCHHUILINHBI
1 2 3
1 5 W3ydyeHne WCTOYHUKOB HH(POpPMALIMM O TEOJOTHH
pailoHa ¥ TEXHOJIOTUU OYpEHHUS.
5 3 W3ydyenus koHTposnst Oypenuss (¢ pacmudpoBKOi
jquarpamm I'MB u 3anuceii ctanuumii ['TK).
VYcTaHOBIIEHHE XapaKTEPUCTUK CBOMCTB TOPHBIX MOPOA
3 4 U UX HUCHOJb30BaHUE ISl MpEABApUTEIBHOIO BhIOOpa
THUIIA JI0JI0TA.
4 5 Pacnipenenenne paspe3a Ha HHTEpBalbl OJUHAKOBOM
OYypUMOCTH.
5 7 [TpoexTHpoBaHue pexuMa TypOMHHOrO OypeHus (c
BbIOOPOM THIA 3a00HHOTO JBUTATENS).
6 9 PacueTr OypuiIbHOM KOJOHHBI.
7 9 IIpoBepka OypuIIbHOI KOJIOHHBI Ha
BUOPOYCTOHYHBOCTb.
8 10 VYd4er THIpaBIUYECKUX IapamMeTpoB IPOMBIBKH TIPU
IPOEKTHUPOBAHUU YIITyOsieHus 3a00sl.
9 14 Br16op onTumanbHOrO pexuma OypeHus Mo METOJUKE
["AHT.
Beibop  onrtumanbHOro - pexuma — OypeHus €
10 14 WCIOJIb30BaHreM Marematuyeckoi monenu BHUMBT.
OxoHuaTeIbHBIN BBIOOP THMA JIOJIOTA.

8. Opranusanus camocTosiTeJbHOi padoTsl cTyaeHToB (CPC) mo aucuuninxe
8.1. Bonpocsl /15l CAMOCTOATEIbHOI0 M3YYeHUsl

NeNe
w/n TeMbl /151 CAMOCTOATEIHLHOT0 H3YYEeHH S
1 2
1 [ToHsITHE O IIMKIJIE CTPOUTENIHLCTBA CKBAKUHBI U €r0 CTPYKTYpeE.
ConepxaHre OCHOBHBIX JTAllOB IIUKJIA CTPOUTEILCTRA.
MexaHu3M pa3pylieHus TOPHBIX MTOPO/I, BAABIHBAHHE KaK OCHOBHOM
2 BH/JI BO3/IEUCTBUS BOOPYKEHUS IIPH MEXaHUUYECKOM Pa3pylIECHUH

T'OPHBIX ITOPOA. CKa‘-II(OO6pa.3HOCTB Imponecca paspymeHus ropHbIX




mopoJa 1nmpu BAaBJIMBAHUU.

Oco0eHHOCTH pa3pylIeHUs TOPHBIX MOPOJ MPU AMHAMUYECKOM

3 BJIaBJIMBAaHUU. Y CTAJIOCTHOE pa3pylIeHHE TOPHBIX NOpo. (4)

4 KoHCTpyKIIMN KEpHONPUEMHBIX YCTPOUCTB CO CbEMHBIMU U
CTaLlMOHAPHBIMH KEPHOIIPUEMHUKAMH.

Konctpykunu OypuibHbIX TosioBok. Kinaccugukarus ropHsIx nopos

5 10 TPYAHOCTH 0TOOpa KepHa. THCTpYMEHT criennaibHOTo
Ha3HA4yEHUsl.

6 [TuxooOpa3Heie, 3ape3Hble U Ppe3epHbIe 0I0Ta; PACIIUPUTEIIN;
KaauOpupyrolee-IeHTPUPYIOIUI HHCTPYMEHT; Ha3HauUeHHeE,
IPUHLMI pabOThl U OCOOEHHOCTH KOHCTPYKLIUH.

7 BnusiHue napaMeTpoB pekuMa U TEXHOJIOIMM OypeHUs Ha BBIXOJ
KkepHa. [IpuHIHIBI BHIOOpa KEPHOIPUEMHOTO YCTPOUCTBA U
OypUJIbHOH OJIOBKH B Pa3HbIX YCIOBHSX.

8 BeixosiHas xapakrepucTuka 3J1eKTpoOypa U (pakTophl, BIUSIOLINE Ha
ueé. (7)

9 Pacuer nomyctumMoii oceBoit Harpy3Kku Ha 70710T0. CriocoObl
peryJIMpoBaHMsl YaCTOThI BpaIlleHUsI Bajla 3JIeKTpoOypa.

10 | CoBmecTHas paboTa 37eKTpoOypa ¢ 'HIPOMOHUTOPHBIMU J10JI0TAMU;
MPUHLIMII pacyeTa HE0OX0AUMOI0 Pacxo/ia IPOMbIBOYHOMN
KHJIKOCTH.

11 | KosddunmeHnTts nepeaadn MOIIHOCTH HA 32001 M ITyTH MX
MIOBBIILICHUSL.

12 | MeToap! UCTIONB30BaHUS WM YCTPAHEHUS OT/ICIBHBIX BUIOB
KoJieOaHUH B OYpUIILHOM KOJIOHHE.

13 | BoxHOBBIE OTpaXKaTeu, aMOPTH3ATOPbI; IPHUHIIAIIBI UX ACHCTBUS;
JOCTOMHCTBA U HEAOCTATKHU.

14 HeycranoBuBimecs TeueHus: 0HO(A3HBIX KUIKOCTEN B
LUPKYJISLIMOHHOM cUCTeMe.

15 | Pacyer rugpoAHaMHUECKOTO JaBJIE€HU MPH MEpEeMEIEHUH
KOJIOHHBI TPYO B CKBaXMHE, BOCCTAHOBJIEHUS U MPEKpaIleHun
LUPKYISLUHU SKUIKOCTH.

16 | OcoOeHHOCTH TEXHOJIOTUH OypeHHS TOPH30HTAIBHOTO —
Pa3BETBICHHBIX CKBAYKUH.

17 | Ouenka s¢p¢exruBHoctu KHBK no npenorsparienuto uium
CHIKEHHIO HHTEHCUBHOCTH CAMONPOU3BOJIBLHOIO HCKPUBJICHUS
CTBOJIA CKBAXHH.

18 | Ocobennoctu Bei6opa KHBK i 6ypeHust HaKJIIOHHBIX CKBaKHH.
Br160p u pacuer otkionstonux komnonoBok 1 KHBK st
pEryJaupoBaHus yIia.

19 | BeI0Op IIIOTHOCTH MPOMBIBOYHOM KUIKOCTH.

20 | Ilpubopsl, mpuMeHsieMble JUIsl KOHTpOJIs npouecca Oypenus. (14)

21 | Ilpumenenne DBM s ornepaTiBHOTO KOHTPOJISI M OIITUMHU3AIIH
pexxuMoB Oypenust. (14)

22 | CebecTOMMOCTh CTPOUTEIHCTBA CKBAXKUHBL. (18)

8.2. Tembl KypcoBbIX padoT
NoNe
Tembl KypcoBBIX padoT
n/n
1 2
1 [TpoekTHpoBaHKE NOJAYN IPOMBIBOYHOM JKUAKOCTH ITPHU Pa3HBIX




croco6ax OypeHus Ha KOHKPETHOH TUIOIIATH.

Pacuer cymmapHOil moTpeOHOCTH TPOMBIBOYHOM KHUAKOCTHU U €€

2 KOMIIOHEHTOB /17151 OypeHHsI CKBaXKMH Ha KOHKPETHOM TUIOIIAIH.

Pacuer cymmapHOi NOoTpeOHOCTH OYPOBBIX A0JIOT Ui OypeHus
3 CKBa)KMHBI HA KOHKPETHOH TIOIIAH.

Pacuer cymmapnoii norpednoctu anementoB KHBK st Oypenns
4 CKBa)KMHBI HA KOHKPETHOH TIOIIAH.

IIpoexTrpoBaHue pexuMoB OypeHus pH 3a0ypUBaHUN CKBAXKHHBI
5 Ha KOHKPETHOH IIJIOIIA/H.

IIpoexTrpoBaHue pexXxMMOB OypeHUs MpH 3ape3Ke HOBOTO CTBOJIA
6 CKBA)KMHBI HA KOHKPETHOH TIOIIAIH.

[IpoekTupoBaHue pe:KUMOB OypeHUsI IPU 0TOOPE KEPHA CKBAYKUHBI
! Ha KOHKPETHOM IJI0IIa 1.
8 [IpoekT KpernieHus CKBaXXMHbI HA KOHKPETHOW IIIOIIA/IH.
9 ITpoeKT neMeHTUPOBaHUS CKBa)KUHBI HA KOHKPETHOM ILIOIIAIH.

[IpoexTrpoBanue pexuma TypOMHHOTO OypeHus (C BBIOOPOM THIIA
10 3a00HMHOTO IBUTATEIIS ).

Pacder xonoHHBI OypUIIBHBIX TPYO Tpu OypeHUH CKBaOKUHBI Ha
11 KOHKPETHOM! IUIOIIA/IH.

Br160p KOMIIOHOBKH OYpHIBHBIX TPYO U OYpEeHUHU CKBaKWHBI Ha
12 KOHKPETHOM! IUIOIIAIH.

Bb160p KOMITIOHOBKY U pacdeT KOJIOHHBI OypUIIbHBIX TPYO mpu
13 OypeHUH CKBa)KUHBI HA KOHKPETHOW TUIOIAIH.

Br16op o6opynoBaHus ycThs IpH OypeHUN CKBAXKMHBI Ha
14 KOHKPETHOM IIJIOIIA/IH.

Omnpenenenue rIyOMHBI CITyCKa KOHAYKTOPA U IPOMEXYTOUHBIX
15 | 00cagHbIX KOJIOHH IPU OypEHUH CKBaKUHBI HA KOHKPETHOM

IJIomaau.




10.

OueHouyHbIE CpecTBa

®DoH/T OIICHOYHBIX CPEACTB IUCIHUIUIMHBI BKIIOYACT B CEO0s:
- BOIIPOCHI JIsl MpoBeieHus 1 pyOeKHOM aTTecTaluu,

- BOTPOCHI JJIsl TPOBEICHUS 2 PyOEIKHOM aTTeCTaIuy,;

- BOIIPOCHI K 3a4ETYy;

- BOMPOCHI K DK3aMEHY;

N

©Co~No O

24.

25.

26.
27.
28.

29.
30.
31.
32.
33.
34.
35.

Bonpochl k nepBoii aTTecTaunu 5-ro cemecTpa
3HavyeHne OypoBbIX padoT B HEPTEra30100bIBAIOLICH U APYTUX OTPACIIAX HAPOJHOTO
X0341CTBa.
Kpartkast xapakTepuCTHKa COCTOSIHUS TEXHOJIOTHH U TEXHUKH OypeHUS CKBaXKHH.
[ToHsATHE O CKBaXWHE, €€ JJIEMEHTAaX, KOHCTPYKIMH, O IIOJOXXCHHH OCH CTBOJIA B
POCTPAHCTBE.
Knaccugukaiusi CKBaXHH PUMEHSIEMbIX B He(hTera3oa00bIBaroIIell MPOMBIIUICHHOCTH: 10
Ha3HAYEHUIO, 10 MPOCTPAHCTBEHHOMY IMOJIOKEHHIO OCH, MO0 XapaKTepy pa3MelleHHs yCThEB
U JIPYTUM TIPU3HAKAM.
[ToHsITHE O LMKIIE CTPOUTENHCTBA CKBAXKHUHBI M €r0 CTPYKTYpE.
ConeprxaHrie OCHOBHBIX ATAIOB IMKJIA CTPOUTEIILCTBA.
[Tonsitue o cnocobe OypeHwus.
Knaccugukaius COBpeMEHHBIX CITIOCOOOB.
Kpartkast xapakTepuCTHKa CYIIIHOCTH KaXXI0TO crioco0a; JOCTOMHCTBA, HETOCTATKH, 00J1acTh
NPUMEHECHHUS, TICPCIICKTUBBI Pa3BUTHSL.

. @yHKIMOHAIbHAs cxeMa OypOBOW YCTaHOBKHM ISl BpallaTeJIbHOTO OypeHusl.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

OCHOBBI MEXaHUKHU TBEPABIX TEIL.

ITonsTe o HAIIPSA’KCHHOM COCTOSSHUHU U ITPOCTBIX BHUAAX €Io.

MexaHn4ecKkue CBOWCTBA TBEPBIX TEJN: YIPYTUe, INIACTUYECKUE U IIPOYHOCTHBIE.
TexyuecTb 1 GOPMBI €ro IPOSBICHUS.

[ToHsITHE CIUIOMIHOCTH TOPHOW MOPO/IBI.

HanpspxkeHHOE COCTOSIHEE TOPHBIX TIOPOJ] B HEIpaxX 3€MIIH.

I'eocraTnueckoe u OOKOBOE JIaBIEHUE KaK KOMIIOHEHTBI TOPHOTO JIaBJICHUSI.

Koad¢ument 6okoBoro pacnopa.

[TopoBoe (ru1acToBO€) AaBlI€HHE B TOPHBIX MOPOAAX.

ITonsTHe O KOB(i)(l)I/IHI/IeHTe AHOMAJIBHOCTHU U aHOMAJIBHBIX ITJIACTOBBIX 1aBJICHUAX.
I'mapopaspsiB OPOA.

[TonsiTHE 00 MHIEKCE TaBICHUS THAPOPA3PHIBA TIOPO.

MexaHnueckue CBOMCTBA TOPHBIX MOPOJ MPH Pa3IMYHBIX BHIaX HAMPSHKEHHOTO COCTOSHUS;
BJIUSIIOLINE Ha HUX (DAKTOPBHI.

OCOOEHHOCTH HANpsHKEHHOTO COCTOSIHUSL TOPHBIX IOPOJl TPH BJABIMBAHUU JKECTKUX
WHIEHTOPOB.

Omnpenenenue nokaszarenael MEXaHUYECKMXCBOWCTB TOPHBIX MOPOJ METOJIOM CTaTHYECKOTO
BJaBJINBaHUA IITaMIIa.

Knaccugukarus ropHbIX TOPOJT IO MEXaHHYECKUM CBOHCTBAM.

Cxauko00pa3HOCTh MpoIiecca pa3pyIIeHUs TOPHBIX MTOPOJ IIPU B/IaBIIMBAHUH.

Bnusaue nuddepeHIManbHOrO JaBICHHS, TEMIEpaTypbl, CBOWCTB U KOMIIOHEHTOB
KHUJIKOCTEH OKpYXKAIOMIeH cpeJibl Ha MPOLECcC Pa3pyIICHHS.

Oco6eHHOCTH pa3pylIeHNs TOPHBIX MOPOA P JMHAMHUYECKOM BJIaBIMBAHUH.

YcranoctHoe pa3pynieHne TOpHbIX OPO/I.

AOpa3uBHOCTH TOPHBIX MOPO/I.

IIpouiecc M3HAIMBAaHUS U €0 XapaKTEPUCTUKH.

Mertoap! u3ydeHus: abpa3suBHBIX CBOMCTB TOPHBIX MTOPOI.

Knaccudukanus abpa3uBHOCTH.

BypuMocCTh TOPHBIX MOPOJ U UX KJIACCHU(PHUKAINA, TIOKAa3aTeIn OYpUMOCTH.
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Knaccudukanus noporopa3pymaonero HHCTPyMEHTa M0 Ha3HAYeHHWIO M IO XapakTepy
BO3/ICIICTBUS Ha TOPHBIE TOPOBI.

O6uacTh IpUMEHEHUs 00T PEXkKYIEe-CKaIbIBAIOIIEr0 U UCTHPAIOLIEe-PEXKYIIETO IeHCTBUSL.
[[Tapomieunsie 1on0TA.

Oco0eHHOCTH KOHCTPYKLWHU, U3TOTOBIICHUS U KIaccu(UKAIUS MIapOLUIeUYHbIX JOJIOT.
Coprament aosoT 1o Boopyxenuto (TOCT 20692-75).

KoHcTpyKTHBHBIE 0COOEHHOCTH BOOPY>KEHUS IIAPOIICYHBIX JTOJIOT PA3IUUHBIX MOJIEICH.
KoncTpykiinu onop mapomednsix 1070T ¥ ux knaccuduxanus no FOCT 20692-75.
[TpoMBIBOYHBIE CHCTEMBI MIAPOIIEYHBIX A0JIOT, UX Kiaccudukamus mo 'OCT 20692-75.
KoHcTpyKIus U COPTaMEHT HacaloK.

Bnusinue KOHCTPYKTUBHBIX OCOOCHHOCTEH MPOMBIBOYHBIX CUCTEM U KOH(UTYpaIiu A0J0Ta
Ha Ka4€CTBO OYUCTKH 32005 OT BBIOYPEHHOW MTOPOJIBIL.

3aKOHOMEPHOCTH HW3HAIMBaHUSA M (AKTOPBL, BIHAIOIIME HA €ro HWHTEHCUBHOCTD.
HopmanbHblil 1 aBapUiHBINA U3HOC JOJIOT.

Kon st kpaTkoi 3amucu XxapakTepa U CTeTIeHH U3HOIIEHHOCTH JI0JI0Ta.

JlocToMHCTBa U HEAOCTATKU IIAPOIIEYHBIX JIOJIOT [0 CPABHEHUIO C IPYTUMU BUAAMHU JOJIOT.
Knaccudukanus kepHOIPUEMHBIX YCTPOICTB.

KoHCTpyKIIUM ~ KEpHONPUEMHBIX  YCTPOHCTB €O CBHEMHBIMH U  CTAallMOHAPHBIMU
KEPHOIPUEMHUKAMHU.

KoHncTpykiiuu OypuabHBIX TOIOBOK.

HHCTpyMEHT criennaibHOro Ha3HAYEHUs, MPUHIUI paOOThl U 0COOCHHOCTH KOHCTPYKIIHIA.

ATTECTAIIMOHHBIM BUJET Ne 1
MexaHn4yeckue CBOMCTBA TBEPBIX TEII: YIPYTHUE, IIIACTUYECKUE U TPOYHOCTHBIE.
TexyuecTs U GOPMBI €ro IPOSBICHUS.
[ToHsITHE CIITIOIIHOCTH TOPHOM MOPOJIBI.

Bonpoch! ko BTOpOJi aTTecTanum 5-ro ceMecTpa
[TonsiTHe 0 pexxume OypeHUs.
[TapameTpsl pesxuMa OypeHHst U KpUTEpUHU ero 3PPEKTUBHOCTH.
3aKOHOMEPHOCTH PaOOTHI AOJOT.
HavanbHas mexaHudeckasi CKOPOCTh MIPOXOJKU, TEMII NMAaJCHUS MEXaHUUECKON CKOPOCTH BO
BPEMEHHU U MPOAOIDKUTEIBLHOCTh PA0OTHI J10JI0TAa HA 3a00€ — MOKa3aTelu, ONpeaelIsole
KOHEYHBIE PE3yJbTaThl pabOThI JOJI0OTA U MEXAHMYECKYI) CKOpPOCTb MPOXOJIKU B JIFOOOM
MOMEHT OypeHHsl.
®daxTop, BIUSIOIINE HA MIOKA3aTeNU padOThI 10JIOT.
3aBUCHUMOCTH HayalbHOM MEXaHHMYECKOW CKOPOCTH MPOXOJKHU, OT CBOMCTB rOPHON MOPOJIBI,
TUIIA JI0JIOTA, OCEBOM HAarpy3KM Ha HEro M 4acTOThl €r0 BpallleHHs, YCIOBUH peaau3anuu
MEXaHUYECKOM MOIIHOCTH MOJBOJUMOM K J0JOTY, BHJA, CBOMCTB, pacxoja MpOMbIBOUHON
KUJKOCTU U CKOPOCTH UCTEUEHUS €€ M3 HAcaJ0K, BEIUUYMHBI THJIPABINYECKON MOLIHOCTH,
MOJIBOJIUMOH K J10JIOTY, TG depeHINaTbHOTO JaBICHHUS.
Juarpamma nu3mMeHeHHsl yrayOaeHus 10J10Ta 3a OJUH 000pPOT OT OCEBOW HArpy3KHU.
[TyTu ynydieHus kayecTBa OUUCTKH 3a00s1.
3aKOHOMEPHOCTH  HM3MEHEHHS MEXaHHYEeCKOW CKOPOCTH TPOXOAKHM BO BpPEMEHH,
00yCJIOBJICHHbIE N3HAIIIMBAHUEM 3JIEMEHTOB J0JI0TA.
Briwstare pa3nuyHbIX (aKTOPOB HA TEMIT CHUIKECHUS MEXaHHYECKOH CKOPOCTH TPOXOJIKH BO
BPEMEHH U JIOJTOBEYHOCTH OMOPHI JA0JIOTA.
PanmonansHas Mpoa0mKUTEIBHOCTE PabOTHI 10JI0Ta Ha 3a00€, BBIOOD €€.
Pacuer Bpariaroniero MOMeHTa 1 MOIIIHOCTH, HEOOXOAUMOM 1 paboThI A0JI0Ta Ha 3a00e.
[TonsiTre 06 y1aJJleHHOM MOMEHTE.
@DaKTOpbI, BAUAIOMINE HA BETUYUHY YASIbHOIO MOMEHTA.
OcoOeHHOCTH pa3pylleHHs TOPHBIX MOPOJ KOJIBLIEBBIM 3a00eM Mpu OTOOpe KepHa, Mpu
pacuIMpeHNH CTBOJIA PACILIUPUTEIS.
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Crnenuduka CTyreH4aToro pa3pymieHus 3a0osi.

Criermnduka pesxxuma OypeHust mpu 0T0ope KepHa.

Bnusinue mapameTpoB pekuMa U TEXHOJOTUU OypeHus Ha BBIXOJ KepHa.

[TpuHIMIBl BHIOOpPa KEPHONPUEMHOI'O YCTpOWCTBa M OypWIIBHON TOJIOBKM B Pa3HBIX
YCIIOBUSIX, YCTPOMCTBA U OYPHIIBHOM T'OJIOBKU B Pa3HBIX YCIOBHSIX.

OcHoBHbIE TpeOOBaHUS K 3a00HHBIM JTBUTATEIISM.

Knaccudukanms 3a00iHBIX TBUTATEIICH.

Typ6oOypsi.

YCTpOWCTBO U IPUHITUII ACHCTBUS TypOOoOypa.

XapakTepucTUKa TYpOHHBI P MOCTOSTHHOM Pacxoie.

Kputepuu rupoauHaMuueckoro nogo0us B TypOHHax.

@opmyIibl 0100Ms M UX IPUMEHEHHE.

Bunsl Typ600ypoB, UX JOCTOMHCTBA U HEIOCTATKH.

BunTOBBIC 3200iTHBIC ABUTATEITH.

VYerporictBo v mpuHiun aericteus B3/1.

JlocToMHCTBa U HEAOCTATKU BUHTOBOIO 3a00MHOIO ABUTATEIS.

OnexTpoOypsl. KoHCTpyKIIUs 351eKTpoOypOB B CHCTEME TOKOMOABO/IA.

BrixosHas xapakTepucTuKa 3JeKTpoOypa u (hakTOphI, BIHUAIONINE HA HEE.

Oco0eHHOCTH TEXHOJIOTHH POTOPHOTO OypeHusl.

[IpuHIMIIBI HOPMUPOBAHUS PpacxoJa MPOMBIBOYHON JKUJIKOCTHU U  PETYJIUPOBAHUA
TUIPABINYECKON MOILTHOCTH, MOJBOIUMOM K JIOJIOTY.

OrpanuyeHus, HakJIaJblBa€Mble Ha pEXKUM PpPOTOPHOrO OypeHUs TEXHHUYECKOU
XapaKTePUCTUKON OypOBO YCTaHOBKH U IPOYHOCTHIO OYPHIIbHOIN KOJOHHBI.

CriocoObI KOHTPOJIS 332 OTPAOOTKOH JTOJIOT PU POTOPHOM OYpEHHUH.

Oco0eHHOCTH TEXHOJIOTHH TYPOMHHOTO OypeHHs: B3aUMOCBSI3b IapaMETPOB pexkKUMa.
Biustnue nuHaMudHOCTH pabOTHI 10J10Ta HA YaCTOTY BpallleHHs Baia TypOoOypa.
[TpuHIMIIBI pacueTa XapaKTePHBIX 3HAUEHUN YacTOTHI BPAIEHHUS Bajla MPH MOCTOSHHOM
pacxozie MPOMBIBOUHOM JKHUJKOCTH.

Pacuer pacxoma MPOMBIBOYHOM JKUAKOCTH, HEOOXOIMMOIO sl YCTOWYMBOM pPabOTHI
Typ60Oypa npu 3aJJaHHON OCEBOW Harpys3Ke Ha J10JI0TO.

KoHTponb yacToThl BpalieHus Baia TypooOypa.

CnocoObI peryIupoBaHus 4YaCTOThI BpAIlEHHUS.

[Tpunnunel BbIOOpa AuMaMeTpa, TUIMA W YHUCHA CeKIui TypOoOypa, a Takke pacxoia
MPOMBIBOYHOM KUAKOCTHU JJi OYpEHUS CKBAXKHH.

OO111e 3aTpaThl MOITHOCTH Ha MPOLIECC TYPOMHHOTO OypeHHUs.

KoaddurmenTs nepenayrt MOITHOCTH Ha 32001 U IMMyTH UX IMOBBIIIICHUS.

OCOOEHHOCTH TEXHOJIOTHH OYPEHUs C MOMOIIBIO PEAKTUBHO-TYPOMHHBIX JBUTaTENIeH.
B3aumocss3p napaMerpa pexxuma OypeHus npu ucnois3oanuu B3/

KommekcHast xapakTepuCTHKa COBMECTHOH paboThl cucteMsl «Hacoc-B3/[-nonoTo-nopoaa
3a0051» MU MOCTOSHHOMPACXO/1€ TPOMBIBOYHOM KHUJIKOCTH.

BrnusiHue auHaMUYHOCTH PaOOTHI 10JIOTA HA YacTOTY BpamieHus Bana B3/1.

[Tpunuuner BeiOOpa Auamerpa u uucia cekiuit B3/, a taxke pacxoma NMpOMBIBOUHOIM
KUJKOCTHU i1 OYpEeHHs CKBAKHUHBI.

Koaddurments mepenayr MOITHOCTH Ha 32001 U IMTyTH UX IMOBBIIIICHUS.

OCOo0eHHOCTH TEXHOJIOTHH OYPEHHSs C MOMOIIBIO AIEKTPOOYpPOB.

B3anmocBs3bs napaMeTpoB pekuMa OypeHHsl IPU UCTI0Ib30BaHUH JIEKTPOOypa.

Pacuer nomyctumoit oceBoM Harpy3ku Ha J0JIOTO.

CrniocoObl peryIupoBaHMs YaCTOTHI BpallleHHsl Bajia 3JIeKTpoOypa.

CoBMecTHas paboTa 31eKTpoOypa € THAPOMOHUTOPHBIMU JIOIOTAMH; MPUHIUI pacyeTa
HEO0OXOUMOT0 Pacxo/a MPOMBIBOYHOM KUIAKOCTH.

KoaduimenTs! nepegaun MOIIHOCTH HA 32001 U TyTH UX MOBBIICHUS.
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ATTECTAIIMOHHBIN BUJIET Ne 1
Pacuer Bpamiaromnero MOMEHTa 1 MOIITHOCTH, HEOOXOAUMOM 1 pabOTHI A0JI0Ta Ha 3a00e.
[TonsiTre 00 yaaneHHOM MOMEHTE.
@DaKTOpbI, BAUSIONINE Ha BEIUYUHY YACTHHOIO MOMEHTA.

BOHpOCLI K 3K3aMEHY

ITonsTue o HAIMpsPKCHHOM COCTOSAHHUHU U ITPOCTHIX BUAAX €I0.

MexaHn4eckue CBOWCTBA TBEP/BIX TEJN: YIPYTUe, INIACTHYECKUE U IIPOYHOCTHBIE.

TexydecTs 1 POPMBI €T0 IPOSBICHUSI.

[ToHsTHE CIUIOMIHOCTH TOPHOH TTOPOIBI.

HamnpsixeHHOE COCTOSTHEE TOPHBIX IOPOJI B HEApPaX 3E€MITH.

['eocTatnueckoe 1 GOKOBOE aBlICHHE KaK KOMIIOHEHTHI TOPHOTO JIaBJICHHUS.

Koadduuuent 6okoBoro pacrmopa.

[TopoBoe (Tu1acToBoe) AaBICHUE B TOPHBIX MOPOAAX.

ITonsTHe o KO3(1)(1)I/IHI/ICHTC AHOMAJIBHOCTHU U aHOMAJIBHBIX ITIJIACTOBBIX HAaBJICHUAX.

['mapopaspsIB Opo.I.

[MousiTre 00 MHIEKCE TaBICHUS THAPOPA3PBIBA MTOPO/I.

MexaHn4ecKkue CBOWCTBA TOPHBIX MOPOA NPH Pa3NIUYHBIX BHAAX HANPSHKEHHOTO
COCTOsAHU, BJIIMAIOIINEC HA HUX (1)aKTOpI)I.

3HaueHne OypoBbIX paboT B He(hTera30J00bIBAIONICH U JPYTHX OTPACISX HAPOIHOTO
XO034HCTBa.

Kparkas xapakTeprcTHKa COCTOSHHS TEXHOJIOTUH U TEXHUKU OYpPEHUS CKBaXKHH.

[lonsiTue 0 CckBakmHe, €€ d3JEMEHTaX, KOHCTPYKIHH, O IIOJOXECHUH OCH CTBOJIA B
IPOCTPAHCTBE.

Knaccudukanusi CKBaXHH NPUMEHSEMBIX B HE(TErazoqo0bIBAIONICH MPOMBIIUICHHOCTH:
10 Ha3HAYEHHIO, 110 IMPOCTPAHCTBEHHOMY IIOJIOKEHUIO OCH, 10 XapakTepy pa3MeIIeHHs
YCTBEB U APYTUM IIPU3HAKAM.

[ToHsiTHE O IIMKJIE CTPOUTEIHCTBA CKBAXHHBI U €70 CTPYKTYpE.

CoJiepkaHue OCHOBHBIX ATAIOB I[UKJIA CTPOUTEIILCTBA.

[TonsiTHE 0 criocobe OypeHus.

Krnaccudukanmst COBpeMEeHHBIX CIIOCOOOB.

Kparkass xapakTepuCTHKa CYIIHOCTH KaKAOTO CII0CO0a; JOCTOMHCTBA, HEIOCTATKH,
o0JacTu MMPUMCHCHUS, IICPCIICKTUBLI Pa3BUTHUA.

OyHKIMOHANBHAS cXeMa OypoBOW YCTaHOBKH JJISl BpAIaTEIbHOTO OypeHusI.

OCHOBBI MEXaHUKH TBECPABIX TEJI.

OCo0eHHOCTH HAINpPSDKEHHOTO COCTOSHHS TOPHBIX TMOPOA TpPU BJAABIMBAHHH HKECTKHX
WHAEHTOPOB.

OmnpeneneHne nokazarese MeXaHHUECKHXCBOMCTB TOPHBIX MTOPOJ] METOJIOM CTaTHYECKOTO
BJaBJINBaHUA IITaMIIA.

Knaccudukarus ropHbIX TOPOJ O MEXaHUYECKUM CBOMCTBAM.

Cxauko00pa3HOCTh MpoIiecca pa3pyIIeHUs TOPHBIX MTOPOJ IPU B/IaBIIMBAHUH.

Bnusaue nuddepeHnuanbHOro AaBICHUS, TEMIIEPaTypbl, CBOWCTB M KOMIIOHEHTOB
KHUJIKOCTEH OKpYIKaroIIel Cpeibl Ha TIPOIIecC pa3pyIIeHUsI.

Oco0eHHOCTH pa3pylIeHHs] TOPHBIX TIOPOJI IPU TMHAMHYECKOM BIaBIIMBAHUH.

YcTanocTHoe pa3pylieHre TOPHBIX MTOPO/I.

AOpa3uBHOCTH TOPHBIX TTOPO/I.

IIpouecc U3HAIMBAHUS U €0 XapaKTEPUCTUKH.

Merto1p M3y4eHUs a0pa3uBHBIX CBOMCTB TOPHBIX TIOPOI.

Knaccudukanus abpa3uBHOCTH.

BypuMocTh TOpHBIX IOPOJ M UX KIacCHU(HKALUS, TOKa3aTeIl OYPUMOCTH.

Kraccudukaiusi mopoaopa3pylaroiero HHCTPYMEHTa M0 Ha3HAYCHUIO M MO XapaKTepy
BO3JICHCTBUS HA TOPHBIC ITOPOJBL.
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OOnacTe MNPUMEHEHUS JOJIOT PEeXYyIle-CKaJIbIBAIOIEr0 U  HCTHUPAIOIIEe-PEKYILEro
JEHUCTBHS.

[lapomieynsie qon0TA.

Oco0eHHOCTH KOHCTPYKIIUH, U3TOTOBJICHHS U KJIACCU(PHUKAIMS MIAPOIICUYHBIX JI0JIOT.

Copramenr gonot o Boopyxenuto ('OCT 20692-75).

KoHcTpykTHBHBIE 0COOEHHOCTH BOOPYKEHHUS MIAPOLICYHBIX JOJIOT PA3IUIHBIX MOICIICH.

KoHcTpykinu onop mapormiedHbix 1010T U ux knaccudukamnus mo ['OCT 20692-75.

[TpoMBIBOUHBIE CHCTEMBI IIAPOIMICYHBIX 00T, uX kinaccupukanus no FOCT 20692-75.

KoHcTpykLus 1 copTaMeHT HacajiokK.

BnusiHe KOHCTPYKTHBHBIX OCOOCHHOCTEH MPOMBIBOYHBIX CHUCTEM M KOH(HUTypanuu
JI0JI0Ta Ha Ka4eCTBO OUMCTKH 320051 OT BBIOYPEHHOMN HOPO/bI.

3aKOHOMEPHOCTH W3HAIIMBAaHUS W (aKTOPHl, BIMAIOIMIME HAa €ro WHTCHCUBHOCTH.
HopMmanbHblii 1 aBapuiHbBINA U3HOC J0OJIOT.

Kon s kpaTkoii 3anucu XxapakTepa U CTEIEHH W3HOIIEHHOCTH J10JI0Ta.

JIOCTOMHCTBA M HEJOCTATKM ILIAPOLIEYHBIX AOJOT [0 CPAaBHEHHMIO C JPYTUMHU BUAAMHU
JIOJIOT.

Knaccugukanus KepHOIIPUEMHBIX YCTPOUCTB.

KoHCTpyKIIuM ~ KEpHONPUEMHBIX  YCTPOHCTB CO CBEMHBIMU M  CTal[MOHAPHBIMU
KEpPHOIPUEMHHUKAMHU.

KoHncTpykiiuu OypuabHBIX TOIOBOK.

WMHCTpyMEHT crenuaabHOro Ha3HaueHusl, IPUHIUI paboThl U 0COOEHHOCTH KOHCTPYKIIMH.

[TonsiTHe 0 pesxxume OypeHwHs..

[TapameTpsl pexuma OypeHus: 1 KpuTepuu ero 3pPpeKTUBHOCTH.

3aKOHOMEPHOCTH pabOThI JOJIOT.

HauanbHas MexaHHYecKas CKOPOCTb NPOXOJKH, TEMIT MaJCHUs MEXaHMYECKOW CKOPOCTH
BO BPEMEHH U MPOJOIDKUTENIEHOCTh Pa0OTHI A0JIOTA Ha 3a00€ — MMOKa3aTeNu, ONPEIeIsIOe
KOHEUYHbIE pe3yJbTaThl Pa0OThl 0JI0TAa U MEXAHMUYECKYIO CKOPOCTh IMPOXOIKH B JIFOOOH
MOMEHT OypeHHUsI.

dakTop, BIUAIONIUE HA TIOKA3aTeNN PaOOThI JOJIOT.

3aBUCHUMOCTH HayallbHOM MEXaHMYeCKOM CKOpPOCTH TMPOXOJKH, OT CBOWCTB TOpPHOU
NOpOJbI, THUIA J0JO0Ta, OCEBOM HArpy3KH Ha HEr0 M YacTOThl €ro BpalllEHUs, YCIOBHMU
peann3ali MEXaHWYECKOM MOIIHOCTH MOJBOAMMOIN K JOJIOTY, BUIA, CBOMCTB, pacxoja
IIPOMBIBOYHOM JKHJKOCTM M CKOPOCTHM HUCTEUEHMS €€ U3 HacaJoK, BEIMYHUHBI
TU/IPABIMYECKON MOILTHOCTH, OJBOAUMOM K 10JI0TY, AM(PPEpeHINaTbHOrO JaBICHHUS.

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

[TyTu ynydieHus: KadyecTBa OUUCTKH 3a00s1.

3aKOHOMEPHOCTH M3MEHEHUS MEXaHWYECKOM CKOpPOCTH MPOXOJKH BO BPEMEHH,
00yCIIOBJICHHBIE U3HAIINBAHUEM AJIEMEHTOB JI0JIOTA.

BausiHue pa3nuuHbIX GakTOpPOB Ha TEMI CHUKEHUS MEXaHHMUECKOW CKOPOCTH MPOXOJIKU BO
BPEMEHHU U JIOJITOBEYHOCTH OIOPHI J10JIO0TA.

ParmonanbHas npoI0KUTENBHOCTD PA0OTHI J0J10Ta Ha 3a00€e, BIOOp e€.

Pacuet Bpamaroriero MoMeHTa ¥ MOIITHOCTH, HEOOXOIUMOM TSl pabOTHI 0JI0Ta Ha 3a00€.

[TonsTHE 00 y1aleHHOM MOMEHTE.

@DakTophbl, BIUSIONIUE HA BETUUYUHY YAEIbHOIO MOMEHTA.

Oco0eHHOCTH pa3pylIeHHus TOPHBIX MOPOJ KOJBIEBBIM 3a00eM IMpHU OTOOpEe KepHa, MpH
paclIMpeHnH CTBOJIA PACILIUPUTETIS.

Crieruduka cTyrneH4aToro pa3pymeHus 3a00s.

Crneuuduka pexrma OypeHus npu oroope KepHa.

BnusiHue napameTpoB pekuma U TEXHOJIOTHH OYpeHHs Ha BBIXOJI KEpHA.

[TpuHuMIBI BHIOOpPA KEPHONPHEMHOIO YCTpOMCTBAa M OYpPHJIBHOM TOJOBKM B pa3HbIX
YCIIOBUSX, YCTPOMCTBA U OYPUIILHOM T'OJIOBKHU B Pa3HBIX YCIOBHSX.

OcHoBHbIE TpeOOBaHUS K 3a00HBIM JIBUTATEIISIM.

Knaccugukarus 3a00iHBIX ABUTaTEICH.
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Typ600ypsL.

Y CTpoiicTBO U MPUHIMII ASUCTBUS TYpOOOypa.

XapakTepucTUKa TYpOUHBI IPU IOCTOSTHHOM pacxoJie.

Kputepun ruipoauHaMiuueckoro nogo0us B TypOMHax.

®opmyiibl 10100Us U UX IPUMEHEHHE.

Bunast Typ000ypoB, X JOCTOMHCTBA U HETOCTATKH.

BuHTOBBIE 3a00MHBIE ABUTATEIIH.

VYerporicTBo 1 npuHumn Aeicteust B3/1.

JIOCTOMHCTBA U HEIOCTATKU BUHTOBOI'O 3a00MHOI0 IBUrATEIsL.

OnexTpoOypsl. KoHCTpyKINs 31€KTpoOypOB B CHCTEME TOKOIIOIBO/A.

BeixonHas xapakrepucTiKa 31eKTpoOypa U (paKTophl, BIUAIOLINE Ha HEE.

Oco0eHHOCTH TEXHOJIOTMH POTOPHOTO OYypeHusl.

[TpuHIMOBI HOPMHUPOBAHMSA pacxoja IPOMBIBOYHOM JKMIKOCTH U  PEryJupOBaHMS
TU/IPABIMYECKON MOILIHOCTH, IIOJBOIUMOM K J10JIOTY.

OrpaHuyeHus, HakIaJbIBa€Mble Ha PEXKUM POTOPHOro OypeHHs TEXHUYECKOMl
XapaKTEPUCTUKON OYpOBOM YCTAaHOBKH M MPOYHOCTHIO OYPHIBHOW KOJIOHHBI.

Crioco0ObI KOHTPOJIS 32 OTPAOOTKOM J10JIOT IIPU POTOPHOM OYpEHUHU.

OCO0EHHOCTH TEXHOJIOTHH TypOMHHOTO OypeHHs: B3aUMOCBSI3b TApPaMETPOB PEKUMA.

BausiHue auHamMuuHOCTH paboThI 10J10Ta Ha YacTOTY BpallleHus Bayia TypOoOypa.

[TpuHIMIIBI pacyeTa XapaKTEepHbIX 3HAUEHUIN 4YacTOThI BpAIIECHMs Baja MPU MOCTOSIHHOM
pacxojie MPOMBIBOYHOM KUJAKOCTH.

Pacuer pacxoma TpPOMBIBOUYHOW JKHUAKOCTH, HEOOXOJMMOTO Ui YCTOHYMBON pabOTHI
TypO0Oypa npu 3a1aHHON 0CEBOM Harpy3ke Ha J10JI0TO.

KoHTpomb yacToThl BpalieHus Baia Typoooypa.

Crioco0b! peryIupoBaHMsl YaCTOThI BpaIllEHUsI.

[TpuHIMIBI BBIOOpA IUAMETpa, THIA W YWCIA CeKIuMd TypOoOypa, a Takxke pacxoja
IPOMBIBOUHOM KHMJKOCTU AJIs1 OypeHHs CKBaXKUH.

OO61ue 3aTpaThl MOLUTHOCTH Ha Mpoliecc TypOMHHOTO OypeHHsL.

KoadduunenTs! nepenaun MOLUTHOCTH Ha 32001 U MyTH UX MOBBILLICHHUS.

Oco0eHHOCTH TEXHOJIOTHH OypeHUs C TOMOIIBI0 PEAKTUBHO-TYPOUHHBIX JBUTaTENIEH.

B3anMocBsi3p mapamerpa pexuma OypeHus npu ucnosb3oBanuu B3/1.

100. KomrutekcHas XapakTepUCTHKa COBMECTHOW paboOThl cucTeMbl «Hacoc-B3/I[-momoro-

nopozaa 3a005» IMpU MOCTOAHHOMPACXOAC HpOMLIBOLIHOI‘/’I KHUAKOCTH.

101. BaustHuEe TUHAMUYHOCTH pabOTHI JOJI0TA HA YacTOTy BpamieHus Baia B3 /1.
102. IIpunuunel BeIOOpa nuamerpa M uucna cekuuid B3Jl, a Takke pacxoga HMpOMBIBOUYHOU

KUOKOCTH IJIs1 6prHI/I$I CKBa’XHHBI.

103. KoaddurrieHTs! nepeaays MOIHOCTH Ha 32001 U IMyTH UX MOBBIIIEHUS.

104. OcoOeHHOCTH TEXHOJIOTHH OYPEHHSI ¢ TTOMOIIBIO JIEKTPOOYPOB.

105. B3aumocBs3b napaMeTpoB peskuMa OypeHHs IPU UCTIOIb30BaHUH JIEKTPOOypa.

106. Pacuer gomycTUMO# 0CeBOM Harpy3Ku Ha JOJOTO.

107. Cioco0Osb!I perynupoBaHusi 4aCTOTHI BpaIlleHUs Baja 3JIEKTpoOypa.

108. CoBmecTHast paboTa 31eKTpoOypa ¢ THIPOMOHUTOPHBIMH JIOJIOTAMH; MPHHIUI pacdera

HCO6XOI[I/IMOFO pacxonaa HpOMBIBO‘-IHOI\/Il KHUOKOCTH.

109. KoaddurueHTs! niepeaun MOIHOCTH Ha 32001 W ITYyTH MX MOBBIIICHUS.

agbrwnE

Bonpocs! k nepBoii arTecranuu 6-ro cemecTpa
Haznauenue u coctaB OypuiIbHOM KOJIOHHBI.
KoHcTpyknus 31eMeHTOB e€.
Cranpnaptbl Ha OypuiIbHbIE TPYObI, OYpUIIbHBIE 3aMKH U APYTHE JIEMEHTHI KOJIOHHBI.
XapakTepucTuka pe3b0oBbIX COEAMHEHUN OYPHUIIbHOMN KOJIOHHBI.
JIOCTOMHCTBA M HEAOCTATKU CYLIECTBYIOIIMX KOHCTPYKIMH OypWIBHBIX TpyO, HX
COEIMHEHUH U IPYTUX 3JIEMEHTOB KOJIOHHBI; 00JIaCTH IPUMEHEHHUSI.
DKcIUTyaTanus 3I€MEHTOB OypHIIbHOW KOJIOHHBI.
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TpyOHbIe 0a3bl, UX QYHKIIUN U OCHAIIICHHE.

[Tpuemka 1 MpoBepKa 31EMEHTOB OYPUIHLHON KOJOHHBI.

Jledexrockonus 3J1eMEHTOB KOJIOHHBI: CIIOCOOBI, INIAHUPOBAHKUE U OpraHu3aLus padorT.
Crioco6b1 KperuieHus: OypHIIbHBIX 3aMKOB, KOHTPOJIb KPYTSIIETO MOMEHTA.

Vxon 3a pe3p00BbIMH coeluHEeHUAMU. CMa3Ka 71l pe3b0.

KoHTpob repMeTHYHOCTH 371€MEHTOB OYPUIILHON KOJIOHHBI M €€ COSAMHEHUIA.

CriocoObl MOBBILIEHUS T€PMETUYHOCTH.

KonTtpons Bpalmaromnero MOMeHTa, peJaBaeMoro KOJIOHHOM B miporiecce OypeHwus..
[Tacnnoptu3zanus u yuet paboThl 371EMEHTOB OYPUIBHON KOJOHHBI.

Buasl peMOHTOB OypHIIBHOW KOJIOHHBI.

Konebanust OypriibHOM KOJIOHHBI.

[Tpu4nHbI U yCIOBUS MX BOSHUKHOBEHUS, PAa3BUTHS U YCHIIUSI.

Bnusinue konebGanuii OypuJIbHOW KOJOHHBI Ha paboTy IIAPOIIEYHBIX JOJIOT, OYpHUIbHBIX
TpyO 1 3P PEeKTUBHOCTD pa3pyLICHUS TOPHBIX TTOPOJ.

Metonbl HMCIIONB30BAaHUST MM YCTPAHEHMs OTHAENbHBIX BHUJOB KojeOaHWH B OypHIIbHON
KOJIOHHE.

BonHoBbIE OTpakaTenu, aMOpTH3aTOpbl; NPUHLUIBI MX JEHCTBUSA; JOCTOMHCTBA U
HEIOCTaTKH.

Pacuer ruapaBiMyeckMX MOTEph NPU JIAMHUHAPHBIX M TYpOYJIEHTHBIX TEUEHUSAX BSI3KUX,
CTETICHHBIX U BSA3KO-TUIACTHYHBIX KUIKOCTEH.

MecTHbIe THAPaBIMYECKUE TOTEPH B FJIEMEHTAX LUPKYISALMOHHON CUCTEMBI.

OuncTtka 320051 CKBaKUHBI.

3aKOHOMEPHOCTH IO JbEMA I1LIaMa.

Omnpenenenne CKOPOCTH BOCXOJSAIIETO MOTOKA IUPKYISLIUOHHBIX areHTOB, HEOOXOAWMOU
JUIs BBIHOCA IIJIaMa.

XapakTep BIMSHUS OCHOBHBIX (PakTOpoB Ha d3(PPEKTHBHOCTD OYMCTKH 32005 OT
BbIOYPEHHOH MOPO/IBI.

[TpuHIMIIBI pacyeTa pacxo/a >KUKOCTH, YACIIAa U TUAMETPOB HACAJIOK B THAPOMOHUTOPHOM
J1070Te, HEOOXOaUMbIX UId 3()(EeKTHBHON OYMCTKH 32008 U pabOThI THUAPABIMYECKOTO
3a00itHOTO JBUTATENS MPU OYPEHUN CKBAKHUHBI.

I'mapaBianueckuil pacuer IUPKYISLMOHHOM CcHCTeMbl Tpu OypeHHMM C TMPOMBIBKOH
HEC)KUMAEMBIMH KHIKOCTSIMHU.

['mapaBianueckue MoTepu B LUPKYIALUOHHOW CHCTEME 3a CYET MECTHBIX COINpPOTHBIICHHM
(HacaZ0K J10JIOT U 3aMKOB).

BiusiHue maMa B OTOKe ra3a Ha 3a00iHOe /1aBJIeHuUE.

[lepenan naBrnenuii B Hacaakax u TypOoOypax.

HeycTtanoBuBmrecs TedeHus 0JJHO(A3HBIX )KUIKOCTEH B LIUPKYISIIMOHHON CUCTEME.
Pacuer ruapoarHaMUYECKOTO NABJICHUS NPU MEPEMENIEHUN KOJOHHBI TPYO B CKBaKWHE,
BOCCTaHOBJICHUS U MPEKPALLICHUN [IUPKYISALUH KHIKOCTH.

[Tpr9arHBI cCaMOTIPON3BOIBHOTO UCKPUBIICHUS CKBOKUH M €r0 3aKOHOMEPHOCTH.
OTtpunarenabHbIe MOCIEACTBUS CAMOIIPOU3BOIBHOTO HCKPUBIICHUS.

JlomrycTHUMBIE TIpeieNbl OTKIOHEHHS CTBOJIA CKBKUHBI OT BEPTHUKAIIH.

Mepbsl  NpenynpexJeHus  CaMOIPOM3BOJIBHOTO  HCKPHUBIEHHUS M OTpaHUYCHHS
WHTEHCUBHOCTH €TO.

Cremuduka pexuma OypeHHs B MHTEpBajaX, TIE€OJIOTHYECKOE CTPOEHUE KOTOPBIX
OIarompUsATCTBYET CAaMOITPOU3BOILHOMY HCKPHBIICHUIO.

[lenu OypeHust HAKJIOHHBIX CKBa)KUH.

Tuns! npoduseil HAKIOHHBIX CKBAXHH.

[TpuHIMIBE BBIOOpA THMA U pacdeTa Npoduis.

JlomycTuMasi WHTEHCHBHOCTh TIPUHYAWTEIBHOTO WCKPHUBIICHHUS CKBOXUH W (aKTOPHI,
ONIPEAENSIOIINE €E.

OTxonuTeMH st OypeHUs] HAKIIOHHBIX CKBAYKUH C TIOMOIIBIO 3a00MWHBIX IBUTATENEH U IS
POTOPHOTO OypeHUs.
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CriocoOb! OpPUEHTHPOBAHUS OTKJIOHUTENS B 3alaHHOM HallpaBJICHUH.

[TpuHIMIBI pacueTa yria yCTaHOBKH OTKIOHUTEJIS.

KoHTponb 3a HampaBieHHEM CTBOJAa CKBaXHHbI B IepuoJ pabOThl € OTKJIOHSIOUICH
KOMITOHOBKOM.

CxeMmbl pa3MelleHust 000py10BaHMs Ul COOPYKEHHsI KYyCTa CKBaXKHH Ha CyILe.
OCOo0eHHOCTH TEXHOJIOTHH OYPEHUS TOPU30HTAIBHO-PA3BETBICHHBIX CKBAKHUH.

ATTECTAIIMOHHBIN BUJIET Ne 1
KoHTpos1b repMeTHYHOCTH 3JIEMEHTOB OypUIIbHON KOJIOHHBI U €€ COeTMHEHUH.
CrocoObI MOBBIMIEHUS TEPMETHYHOCTH.
KonTposnb Bpamiaroiiero MOMeHTa, IpejlaBaeMoro KoJIOHHOM B Ipoliecce OypeHusl.

Bomnpocsl ko BTOpoii aTTecTanuu 6-ro cemecrpa
YcnoBust paboThl OypHIIbHOM KOJIOHHBI B BEPTUKAIBHBIX U HCKPUBJICHHBIX CKBaKUHAX.
Cunpl, JedCTByOIIME Ha OypWIbHYIO KOJIOHHY MpH pa3HBIX cHocobax OypeHwus, H
pacnpeneseHre ux 1o JAJMHe KOJOHHBI.
MexaHuueckasi MOIITHOCTb, Niepe/laBaeMasi KOJIOHHOU TPYO MPU pOTOPHOM OypEeHHH.
Y CcTOMYNBOCTD KOJIOHHBI TPYO MOJ IEHCTBUEM OCEBBIX U LEHTPOOEKHBIX CUJI U KPYTSIIETO
MOMEHTA.
[Tnockuii 1 ciMpabHBINA TPOIOIBHBIN H3THO.
Omnpenenenue JUIMHBI MOTYBOJIHBI U3TH0a B CTECHEHHBIX YCIOBHSIX CKBa)KUHBI.
@®akTophl, BIUAIOUIME HA pacHpeleleHUE HAaNpsKEHUM 10 JJIMHE KOJOHHBI B IIpOLiEcce
OypeHus.
[Muknuyeckuil xapakTep U3MEHEHUs HapsHKEHUH B rpoliecce OypeHus..
OcoOenHocTu ycioBuil paboThl Pe3bOOBBIX COCTUHEHHI B Pa3HBIX ydyacTKax OYypUIIbHOM
KOJIOHHBI.
YcTanocTHbli, aOpa3uBHBIN U 3PO3UOHHBIN U3HOC 3JIEMEHTOB KOJIOHHBI.
Bunbl u3HOCA 371EMEHTOB KOJIOHHBI.
[TpuHIMIBI BEIOOpAa KOMIOHOBKM OYpPHIJIBHON KOJOHHBI NPH PA3JIMYHBIX crioco0ax OypeHus
CKBA)KUHBI.
PacueT OypuiibHOM KOJIOHHBI Ha IPOYHOCTb.
O6ocHoBaHME BHIOOPA paCYETHBIX HArpy30K M KO3(P(GUIIMEHTOB 3araca mpoYHOCTH.
Mertoaurka pacdyera OypuiIbHOI KOJOHHBI HA TPOYHOCTb.
Crneuunduka pacuera Ha NMPOYHOCTh B MHTEPBAJIC 3HAUUTEIbHBIX M3MEHEHUN 3€HUTHOTO U
a3MMYTHOTI'O YTJIOB.
VY4et BO3MOKHOIO H3HOCA 3JIEMEHTOB KOJIOHHBI U yCTaJIOCTH MaTepuaia e€.
[TpunIMns! BEIOOpa KOMIIOHOBKU HU3a OypuinbHOU kKonoHHb! (KHBK) ns npenoTBparienus
CaMOIIPOU3BOJIBHOTO UCKPUBIIEHUSI CKBAYKUHBI.
Knaccudpukanums KHBK, npumensembix st OypeHHs BEpPTUKAIbHBIX CKBaXHH;, UX
JIOCTOMHCTBA U HEJJOCTATKU; 00JIaCTh IPUMEHEHHS.
Onenka s¢dexruBHocTn KHBK mo mpenoTBpalieHuio WiIM CHUKEHHIO MHTEHCHBHOCTHU
CaMOIIPOU3BOJILHOTO UCKPUBIIEHHUS CTBOJIA CKBAYKUH.
Oco6ennoctu Beioopa KHBK 15t OypeHnst HaKJIOHHBIX CKBaXKUH.
Ponwr ydera m koHTpons auddepeHInaaTbHOTO aBJIeHUS B MOBBITIEHUN A(PPEKTUBHOCTH
OypeHust TITyOOKHX CKBaKHH.
CrniocoObl peABapUTENBHOTO U ONEPAaTUBHOIO MTPOrHO3UPOBAHUS IJIACTOBBIX JIABJICHHM.
CymHocTs criocoba 6ypeHus py paBHOBECHUH JAaBJICHUN B CHCTEME «IIACT-CKBAKUHAY.
CrnernuanpHOe 000pyIOBaHWE M MPUOOPHI, HEOOXOAMMBIC JJII OypeHUs TPH PAaBHOBECHUH
JaBJICHUM.
Bb160p MI0THOCTH TPOMBIBOYHOM JKUKOCTH.
Bribop cmocobGa OypeHHMs B 3aBUCUMOCTH OT T€OJIOTUYECKOTO paspes3a, Ha3zHaueHUs,
TTYOWHBI CKBOKWHBI, YCIIOBUHM OypeHusi, 00ycTpoicTBa paitoHa OypoBBIX padoT.
[Tops10K IPOEKTUPOBAHUS PEKUMOB OypEHHS.
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MeTo b TPOEKTUPOBAHMSI; UX JOCTOUHCTBA U HEIOCTATKH.

Oco0eHHOCTH TIPOEKTUPOBAHUS PEKUMOB ISl PA3IMYHBIX CHOCOO0B OYpEeHHUS CIUIOIIHBIM
3a00eM.

CriennanpHble peXuMbl OypeHHs: 0TOOp KepHa; OypeHHe pa3iIHMyHBbIX YYaCTKOB HAKIIOHHBIX
CKBa)KUH; TPOpabOTKa CTBOJA.

TpeboBanust, mpeabIBIsEMbIE K HCXOTHBIM TaHHBIM JUISl aHAIIN3A.

O06paboTka UCXOIHBIX TAHHBIX.

Peanuzanus npoekTHOTO peskuma OypeHus Ha OypOoBOH.

KoppektupoBka pekoMeHAaluid TEXHOJOTUYECKOW KapThl B 3aBUCHUMOCTH OT HM3MEHEHHS
(U3UKO-MEXaHNYECKUX CBOMCTB TOPHBIX TOPOJ,.

PerynupoBanue u aBromaTH3anus npoiecca OypeHus.

TpeboBanus1, TpEeIbIBIEMbIC K PETYJIATOPAM M0Aa4l OypHILHOTO HHCTPYMEHTA.
[Tpubopsl, mpuMeHsieMble AJIs1 KOHTPOJIS Ipoliecca OypeHus.

[Tpumenenne OBM 111 oniepaTUBHOTO KOHTPOJISA M ONTHMHU3ALUHU PEKUMOB OypEeHHUS.
Omnpenenenue NOHITHE OCIOKHEHUH.

Bunasl ociioxHeHHH.

[Tpenynpexnenuii razonedrenpospieHuii 1 00pb0a ¢ HUMHU.

Bunst aBapuii, UX IPUYUHBI H MEPHI TIPETYTIPEKICHHUS.

Opranuzanus paboT npu aBapuu.

[lepcneKTHBBl COBEPIICHCTBOBAHUS TEXHOJOTHMH M TEXHUKH OypeHHsS W TOBBIIICHUS
3¢ (HEeKTUBHOCTH CTPOUTENHCTBA CKBAXKHIH.

[lepBuyHas JOKyMEHTAIHsI B OypeHUH.

TexHU4YeCKUi MPOEKT Ha CTPOUTEIHCTBO CKBAKHUH.

['eosioro-rexHUYECKUil HApSI.

[Tokazarenu, onpeaensonue NpoA0KUTEIbHOCTh [IUKIA CTPOUTENHCTBA CKBAKHUH.
CkopocTtb OypeHusi.

Ce0ecToMMOCTh CTPOUTEIHCTBA CKBAKHUHBI.

ATTECTAIIMOHHBIN BUJIET Ne 1
Pacuet OypuibHON KOJOHHBI HA IPOYHOCTD.
ObocHoBaHMEe BHIOOpA pacyeTHBIX HAarpy30K U K03 pULMeHTOB 3anaca IpOYHOCTH.
Mertonuka pacuera OypuiIbHOW KOJIOHHBI HA IPOYHOCTD.

BOl'lpOCbl K 3a49€Ty

N e

©o~No O

10.
11.

12.
13.
14.
15.

Ha3znauenue u coctaB OypuiibHOM KONOHHBI. KOHCTpYKIIUS 37IEMEHTOB €€.

CrangapTel Ha OypuibHbIE TPYOBbI, OYpHIIbHBIE 3aMKHU U IPYTHE 3JI€MEHTHI KOJIOHHHBI.

XapakTepucTHKa pe3bOOBbIX COeAMHEHUHN OypUIIbHON KOJIOHHBI.

JlocTOMHCTBA M HEAOCTaTKH CYLIECTBYIOIIMX KOHCTPYKUMH OypuibHBIX TpyO, HX
COEIMHEHUH U APYTUX 3JIEMEHTOB KOJOHHBI; 001aCTH PUMEHEHHS.

DKcIutyaTanus 3J1€MEHTOB OypUiIbHONW KOJIOHHBI.

TpyOHble 6a3bl, UX PYHKIIUHM U OCHAIIIEHUE.

[Ipuemka 1 mpoBepKa 371€MEHTOB OYPHUIbHOM KOJIOHHBI.

HedekTockomnus 31eMEHTOB KOJIOHHBI: CIIOCOOB!, INTAHUPOBAHUE U OpraHu3aIus padoT.

Crnioco0slI KperuieHHst OypHIIbHBIX 3aMKOB, KOHTPOJIb KPYTAIIIEr0 MOMEHTA.

VYxox 3a pe3p00BBIMU coelnHEHUSIMU. CMa3Ka 171 pe3b0.

KoHTpoib repMeTHyHOCTH 3JIEMEHTOB OypUIIbHOW KOJOHHBI M €€ coenuHeHuid. CrocoObl
MOBBILIEHUS TE€PMETUYHOCTH.

KoHTposs Bpalmaroero MOMeHTa, pejaBaeMoro KOJIOHHOM B Iporiecce OypeHws..

[Tacmoptuzanus u yuetr paboThl 3JIeMEHTOB OYpHUILHON KOJIOHHBI.

Buel peMOHTOB OYpUIIbHOM KOJIOHHBI.

Konebanus OypunbHON KOJIOHHBI. [IpHUMHBI U YCIOBUS UX BO3HUKHOBEHHS, Pa3BUTUS U
YCHIIHSL.
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Brnusiane konebaHuii OypWJIbHOW KOJIOHHBI Ha pa0OTy IMIAPOIICYHBIX IOJOT, OYpPHIBHBIX
TpyO U 3P PEeKTUBHOCTD pa3pyLICHUS TOPHBIX TOPOJ.

Metoabl HCNOJIB30BAaHUST WM YCTPAaHEHMsI OTHEIbHBIX BHJIOB KOJI€OaHUH B OypUIIbHOMN
KOJIOHHE.

BosiHOBBIE OTpakaTesin, aMOpTH3aTOPbl; MPUHLMIBI MX JAEHCTBHS, JOCTOMHCTBA U
HEJ0CTaTKH.

Pacuer ruapaBnMyecKMX NOTEph HPU JIAMUHAPHBIX U TYpOYJIEHTHBIX TEUEHHSX BA3KHX,
CTENEHHBIX U BA3KO-TUIACTUYHBIX KUIKOCTEH.

MecTHble THAPABIMYECKUE TOTEPH B FIIEMEHTAX LIUPKYJIALHUOHHON CUCTEMBI.

OuncTka 320051 CKBaKMHBL. 3aKOHOMEPHOCTH MOABEMA [IIaMa.

OmnpeneneHne CKOPOCTH BOCXOMALIETO MOTOKA LUPKYISLMOHHBIX areHTOB, HEOOXOAMMOIl
JUIsl BBIHOCA IIIJIaMa.

Xapaktep BIUSHUS OCHOBHBIX (AKTOpPOB Ha 3(PPEKTUBHOCTb OYHMCTKH 3a00s1 OT
BbIOYPEHHOU MOPOIBI.

[TpuHIUDIBI pacyeTa pacxona *KHUJIKOCTH, YUCIa U AUAMETPOB HACaJ0K B I'MIPOMOHUTOPHOM
JI07I0Te, HEOOXOmUMBIX sl 3()(HEeKTUBHOW OYMCTKH 32005 U pabOTHl THAPABINYECKOTO
3a00NHOrO ABUraTess Npu OypeHUH CKBAaXKHHBI.

'mapaBnuueckuil  pacueT UUPKYISANUOHHON CHUCTEMbI Ipu OYpeHHHM C MPOMBIBKOM
HEC)KUMAEMbIMH KHJIKOCTSMHU.

['unpaBnuueckue NOTepU B LUPKYJIALMOHHOM CHUCTEME 3a CUET MECTHBIX CONPOTHBIICHUMN
(HacaIoK JTOJIOT ¥ 3aMKOB).

BnusiHue mnama B oToKe raza Ha 3a00HHOE J1aBJICHUE.

Ilepenan naBneHuii B Hacagkax u TypOoOypax.

HeycranoBuBimecs: TeueHust 0HO(A3HBIX KHUIKOCTEH B IUPKYISAIIMOHHON CHCTEME.

Pacuer ruapoanHaMHUYECKOro JaBJIEHUS NPU NEpeMEleHUH KOJOHHBI TPYO B CKBa)KUHE,
BOCCTAHOBJIEHMSI U NIPEKPALLEHUH LIUPKYISIUH KUAKOCTH.

ITprumrHBI cCaMONIPON3BOIBHOTO UCKPUBIIEHUS CKBKUH U €r0 3aKOHOMEPHOCTH.

OTtpunarenbHble MOCIEICTBUS CAMOIIPOU3BOJIBHOTO HCKPUBIICHUS.

JlonycTuMBbIE MPEEIbl OTKJIOHEHHS CTBOJIA CKBAKUHBI OT BEPTUKAIIH.

Mepbl  mpenynpexaeHHuss — CaMOINPOU3BOJBHOTO  WCKPUBJIEHMST U OTpaHUYEHUs
MHTEHCUBHOCTH €TO.

Cnenuduka pexuma OypeHHS B HMHTEpBAJIAX, TEOJOTHYECKOE CTPOCHHE KOTOPBIX
6J1aronpUsATCTBYET CaMOIIPOU3BOJILHOMY HCKPHBIICHUIO.

enu OypeHust HaKJIOHHBIX CKBayKUH. TUITBI Mpo@uiiell HAaKJIOHHBIX CKBAYKUH.

[TpuHIMIBEI BBIOOpA TUMA U pacyeTa NpoduiIs.

JlonycTMass WMHTEHCUBHOCTb MPUHYAUTEIBHOTO WMCKPUBIIEHUS CKBOXUH U (aKTOpPHI,
ONpEAENSIOIIHNE €€,

OTtkoHuTeNH A5 OypeHUs] HAaKJIOHHBIX CKBaXXUH C TOMOIIbIO 3a00MHBIX ABUTATENe U AJs
POTOPHOTO OypeHus.

CriocoObl OpUEHTUPOBAHUS OTKJIIOHUTENS B 3aJaHHOM HalPaBJICHUU.

[IpuHIMIBI pacyeTa yria yCTAHOBKH OTKJIOHMTEIS.

KonTponb 3a HampaBieHMEM CTBOJIa CKBAKMHBI B MEpHOJ pabOThl C OTKIOHSIOMIECH
KOMIIOHOBKOM.

Cxembl pa3MmelieHns 000pyA0BaHU ISl COOPYKEHUS KycTa CKBaKHMH Ha CyIIIe.

Oco6eHHOCTH TEXHOJIOIMU OYpeHUs! TOPU30HTATBHO-PA3BETBICHHBIX CKBAKUH.

VYcnoBus paboTsl OypHIIbHOM KOJIOHHBI B BEPTUKAJIBHBIX U HCKPUBJICHHBIX CKBa)KMHAX.

Cunpl, nedcTBylOmMe Ha OypWiIbHYIO KOJIOHHY IIpUM pPa3HbIX crocobax OypeHus, U
pacrpeziefieHue X Mo JJIMHE KOJIOHHBI.

MexaHunueckasi MOIIHOCTb, Tiepe/iaBaeMasi KOJIOHHON TpyO MpH pOTOPHOM OypeHUH.

VY cTOWYUBOCTD KOJIOHHBI TPYO MOJI I€HCTBUEM OCEBBIX U LIEHTPOOEKHBIX CHUIJI U KPYTSIIETO
MoMeHTa. [ockuii u ciupanbHbI TPOIOIBHBIN HU3THO.

Onpenenenye AJIMHBI MOJTYBOJIHBI U3TH0A B CTECHEHHBIX YCIOBUSIX CKBAXKUHBI.
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@akTopbl, BIMAIOIME HA paclpelieleHue HANpsKeHWH MO JIMHE KOJIOHHBI B IIpoliecce
OypeHusi.

[Mukanueckuil xapakTep U3MEHEHUs HaNpsOKEHUH B rpouecce OypeHus.

OcobenHocTu ycnoBUl pabOThI pe3bOOBHIX COCTUHEHHUH B pa3HBIX Y4acTKax OypHIIbHOM
KOJIOHHBI.

YcranocTHbId, aOpa3uBHBIA M APO3UOHHBIA H3HOC 3JEMEHTOB KOJOHHBL. Buabsl HM3HOCA
3JIEMEHTOB KOJIOHHBI.

[TpuHIUTIBL BHIOOPAa KOMIIOHOBKU OYpPHIIBHOM KOJIOHHBI MIPH PA3IMUHBIX crioco0ax OypeHus
CKBaXKHMHBI.

Pacuer OypuiibHOM KOJOHHBI HA IPOYHOCTb.

O6ocHoBaHME BbIOOpA pacUeTHBIX HAIPY30K U KO3 (UIIMEHTOB 3araca IPOYHOCTH.

Metoauka pacuera OypuiIbHOW KOJIOHHBI HA IPOYHOCTD.

Crnenuduka pacyera Ha NPOYHOCTb B MHTEPBajl€ 3HAUYUTEIbHBIX MU3MEHEHHUI 36HUTHOTO U
a3UMYTHOI'O YTJIOB.

VYdeTr BO3MOXXKHOTO U3HOCA JIEMEHTOB KOJIOHHBI U YCTAJIOCTH MaTepuaia e€.

[TpuHuMns! BEIOOpa KOMIOHOBKU HU3a OypuibHOU kosoHHb! (KHBK) s npenorBpaienus
CaMOIPOM3BOJILHOTO UCKPUBIICHUS CKBAXKHHBI.

Knaccupukanus KHBK, npumensembix s OypeHHS BEpPTHKAIBHBIX CKBaXHH; WX
JIOCTOMHCTBA U HEIOCTATKH; 00JIaCTh IPUMEHEHHUS.

Onenka s¢dexruBHocT KHBK 1o mpemoTBpalieHu0 WM CHIKEHHIO WHTEHCHBHOCTH
CaMOIIPOM3BOJILHOTO UCKPUBJIEHUS CTBOJIA CKBAYKHH.

Oco6ennoctu Beidopa KHBK nist OypeHnst HakJIOHHBIX CKBa)KWH.

Ponp yuera u koHTpois AuddepeHInalIbHOro JaBlIeHUs B MOBBIIEHUN 3((HEKTUBHOCTH
OypeHust IITyOOKHX CKBa)KHH.

CriocoOblI pe1BapUTEeIbHOTO U ONIEPATUBHOIO IPOTHO3UPOBAHUS TIACTOBBIX JIaBICHUH.

CymHocTth crioco6a OypeHust Ipy paBHOBECHH JIaBJICHUM B CUCTEME «IIJIACT-CKBaXKHHA.

CrnenuanbHoe 0o0opyloBaHME U NMPUOOPBI, HEOOXOAUMBbIE A OypeHMs NpU PaBHOBECHU
JIaBJICHUN.

Bb100p MII0THOCTH IPOMBIBOYHOH YKUIKOCTH MPU OYPEHUH CKBAXKHH.

Bri6op cmocoba OypeHuss B 3aBUCHUMOCTH OT TEOJOTHYECKOTO pa3pe3a, Ha3zHAYCHUS,
rI1yOMHBI CKBaXXHMHBI, yCIOBUI OypeHusi, 00ycTpoiicTBa paiioHa OypOBBIX padoT.

[Tops 1ok IpOEKTUPOBaHUS PEKUMOB OypeHUs.

MeTobl TPOEKTUPOBAHMS; X JOCTOMHCTBA U HEJTOCTATKH.

Oco0eHHOCTH TPOEKTUPOBAHUS PEKUMOB ISl Pa3IUYHbIX CHOCOOOB OYpeHMsI CILIOLIHBIM
3a00eM.

CriennanbHble pexXUMbl OypeHusi: 0T00Op KepHa; OypeHHEe pa3InYHbIX y4aCTKOB HaKJIOHHBIX
CKBaXXMH; IPOpabOTKa CTBOJIA.

TpeboBaHusi, mpenbsBiAsieMble K HMCXOIHBIM JIAHHBIM JUIsl aHajdu3a pPEXKUMOB OypeHus.
O0paboTka UCXOTHBIX TaHHBIX.

Peanuszanus npoekTHOro pexxuma OypeHusi Ha OypOBOH.

KoppektupoBka pekoMeHAalMi TEXHOJIOIMYECKON KapThl B 3aBUCHMOCTH OT HW3MEHEHHUS
(bU3UKO-MEXaHUYECKUX CBOMCTB TOPHBIX MOPOJ.

PerynupoBanue u aBTroMaru3anus mnporecca OypeHus. TpeOoBaHus, MpeabsBIsIEMble K
perynaropam mnojaayu OypuiabHOTO HHCTPYMEHTA.

[TpuGopsl, mpuMeHseMbIe A1 KOHTPOJIS Ipoliecca OypeHusl.

[Tpumenenne 9BM 151 onepaTBHOTO KOHTPOJISI M ONITUMU3ALNU PEXKUMOB OYpEHHUS.

OmnpeneneHne MOHATUS OCJIOKHEHHE. BUABI OCIOKHEHHMH, W MX MPUYUHBI U MeEpbl
MpeyNpexIeHUs.

Bunel aBapuil, UX IpUYUHBI U MEPBI IPEAYIPEKICHUS.

[lepcrieKTHBBI COBEPIIEHCTBOBAHUS TEXHOJOTUM U TEXHUKM OypeHHS U TOBBILICHUS
3P PEKTUBHOCTH CTPOUTEIHCTBA CKBAXKHH.

[lepBuunas noxkymeHTtanus B OypeHuu. TeXHUYEeCKHil MPOEKT Ha CTPOUTENLCTBO CKBAYKUH.
['eosioro-TeXHUYECKUI HAPS.
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g.]]ﬂ 3adgera

OO0pazenr Ounera

MHWHUCTEPCTBO HAYKU 1 BBICIIEI'O OBPA3OBAHIA POCCHfICIfOfI OEJIEPALTNU
I'POSHEHCKHUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKMU YHUBEPCUTET
nMeHu akagemuka M.Jl. MuumoHImmkoBa

Jucuuninna «Texnonorust OypeHust HeQTIHBIX U Ta30BbIX CKBAKUH

WNuctutyr__Hedtr M raza  npoduib «bypeHne HeTSIHBIX U Ta30BBIX CKBAKUHY» CEMECTP
buner 1

1. Bsaskocts raza
2. PacTBOpUMOCTH ra3oB B HEYTH U BOJIC
3. TIpoHUIIaeMOCTH TOPHBIX MTOPOI.

YTBEPX/AIO:
«_» 201 r. 3aB. kadeapoit «<bPOHI M» Xananmos A.II1.

JIJIsl SK3aMeHa
Obpazen;r Ouneta

MI/IHI/ICTEPCTIéO HAVYKHN U BbICHlEFp OBPA3OB1§HI/IH POCCI/II?'IleOﬁ OEJIEPALINA
I'PO3HEHCKHWU I'OCYIAPCTBEHHBIM HEOTAHON TEXHUYECKNU YHUBEPCUTET
nMeHHU akagemuka M./l. MUIIMOHIIIMKOBa

I[ncunmmna «TexHonorus 6ypeHI/IH He(bTHHLIX M ra30BbIX CKBAXXHH»

Wuctutyr__Hedtu mraza  npoduins «bypeHne He(pTAHBIX U Ta30BbIX CKBaKUH» CEMECTP

buer 1
1. TloHsATHE O HANIPSHKEHHOM COCTOSTHUM U MPOCTHIX BUIAX €TO.
2. MexaHu4eckre CBOMCTBA TBEPBIX TEJ: YIPYTHE, TUTACTHIECKUE H TPOYHOCTHEIE.
3. TekyuecTb U GOPMBI €T0 MPOSBICHHUS.
4. TloHATHE CIUIOMIHOCTH TOPHOM MOPO/BI.
YTBEPX/AIO:

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




11. YuyeOHO-MeTOANYECKOE U HHPOPMAIIMOHHOE 00ecneyeHHe T CIMTILIUHbI

a) ocHOGHAs Tumepamypa:

1. Bapenxwii 10.B. Bypenue HeTaHBIX ¥ ra30BbIX CKBakHH. Akagemus, 2003.

2. bacapeirun FO.M., BynaroB A.U., IIpocenkoB KO.M. Texnonorusi Oypenus HeTSHBIX U
rasoBbIX ckBakuH. -M.: Henpa, 2001. -312 c.

3. BypoBele cTaHku u OypeHHE CKBOXWH. bypeHue He(TSHBIX U Ta30BbIX CKBaXXUH
[DnexkTpoHHbIN pecypc]: mabopaTtopHblii npakTukym/ M.B. MypanxaHoB [u ap.].— DJIEKTpOH.
TekcToBbIe NaHHbie.— CtaBpomnoinb: CeBepo-KaBkasckuii denepanbubiii yausepcurer, 2017.—
136 ¢.— Pexum mocryma: http://www.iprbookshop.ru/69376.html.

4. Bacapeirun FO.M., BymatoB A.M., IlpocenkoB FO.M. bBypenue HepTSIHBIX M Ta30BbIX
ckBaxxuH. -M.: Henpa, 2002. -299 c.

5. babasu D.B. Mmxenepusie pacyersl npu OypeHuu [DnekTpoHHBIH pecypc]/ babasn 2.B.,
Yepuenko A.B.— DnexTpoH. TekcToBbie nanHbie.— M.: UHdpa-Umxenepus, 2016.— 440 c.—
Pexxum noctyna: http://www.iprbookshop.ru/51724.html.

6) OononnumenvHas aumepamypa:

1. 3amuBun B.I'., ABapuiiHble cuTyaruu B OypeHUr Ha HEPTH U Ta3 [ DIEKTPOHHBIN pecypc]:
VYyebOnoe nocobue. / 3anusun B.I'., Baxpomees A.I'. - M. : Undpa-Unxenepus, 2018. - 508 c. -
ISBN 978-5-9729-0215-6 - Pexxum nocryma:
http://www.studentlibrary.ru/book/ISBN9785972902156.html

2. babasa D.B., KoHcTpykums HEPTIHBIX ¥ Ta30BbIX CKBaXWH. OCIOXHEHHS W WX
npeofoseHue [DNeKTpoHHBIH pecypc]: YuebHoe mocobue./ babasn 2.B. - M. : Hndpa-
Wmxenepus, 2018. - 252 c. - [ISBN 978-5-9729-0237-8 - Pexum nocryma:
http://www.studentlibrary.ru/book/ISBN9785972902378.html

3. Kapkamagze I'.I'., Mexanudeckoe pa3pylieHUE TOPHBIX MOPOJ [DIEKTPOHHBIN pecype]| :
VY4eb. mocobue s By3oB / Kapkamamse I[.I. - M: HWsmarenbctBO MOCKOBCKOIO
rocyIapcTBeHHOTO ropHoro yHuBepcurteta, 2004. - ISBN 5-7418-0301-6 - Pexxum poctyna:
http://www.studentlibrary.ru/book/ISBN5741803016.html

4. Kpsicuit H.U., [loBeiienue ckopocreit OypeHuss U AeOMTOB He(TEra3oBbIX CKBa)KHH.
Pa3zpaboTka U COBEpIIEHCTBOBAHNE COCTABOB OYpPOBBIX PACTBOPOB, TEXHOJOTHH U TEXHUYECKHX
CPEJCTB EPBUYHOTO U BTOPUYHOTO BCKPBITUS IMPOAYKTUBHBIX IIACTOB [ DNEKTPOHHBIN pecypce] /
Kpsicuit H.U., Kpanusuna T.H. - M. : Uadpa-Urxenepus, 2018. - 340 c. - ISBN 978-5-9729-
0242-2 - Pexxum poctyma: http://www.studentlibrary.ru/book/ISBN9785972902422.html.
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12. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIHIIINHBI

HJ’I?I IMPOBEACHMA JICKIHUU ITOJB3YIOTCA IJIaKaTaMH, MaK€TaMH 6ypI/IJ'IBHBIX HHCTPYMCHTOB U

000pyTI0BaHUs.

Texaudeckue cpeacTBa oOy4eHHS — COCpE0TOUYEHBI B TabopaTtopusx kadenpsl «bPOHI M»
(mab. 2-33, 2-30 u 2-35).

B naGopatopun conep:karcsi SJEKTPOHHBIE BEPCHUU JIEKIIMA METOAMYECKHUX YyKa3aHUU K
BBITIOJIHEHHUIO TTPAKTUYECKUX 3a]JaHUH.
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