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1. Heau u 3a1a94 TUCHHILJIMHBI

[enpro u3ydeHuss TUCHUTUIMHBI « TeXHOIOTHs OypeHUs HEPTIHBIX M Ta30BBIX CKBAKHHY
SABJIACTCA I/I3yIICHI/IC CTYIIGHTaMI/II 6ypOBbIX YCTaHOBOK 158 YCTpOfICTBO X OCHOBHBIX y3JIOB,
OypoBOH HWHCTPYMEHT, TEXHOJIOTHS OypeHHS CKBKHH W BBIIOJHCHHMS BCIOMOIATEIbHBIX
orepanuii Ipu COOPYKCHUH CKBAXKHH, KPEIJICHHUE CKBAXXUH, a TAKXKE MPUUYUHBI, BHI3BIBAIOIIUE
aBapHM, MEPbI TIPEYINPESHKACHUS U JIMKBUIANN PA3IMYHOTO POJIa OCIOKHEHUH M aBapui,

33[[3.‘11/1 I/I3y‘-IeHI/I$I JUCHUIIIINHBI:

— U3YYHUTh COBPEMEHHBIC METOJbI OLEHKH (HU3HKO-MEXaHHUCCKUX XapaKTEPUCTHK TOPHBIX
MIOPO/I, BIMSIONIMX Ha MpoIiecc OYpeHHs CKBAXKHH;

— HAYYHUTCS TMPOU3BOIUTh HEOOXOAMMBIC PACYCThl U 0OOCHOBAHKE IO BBIOOPY M IKCILIyaTaIlluu
OypoBOro 000pYIOBaHUS U TEXHOJIOTHUECKOTO HHCTPYMEHTA JIJIsl PA3JIMYHBIX YCIIOBHIA,

— YCBOUTH METOJbI OICHKH 3(P(PEKTUBHOCTH OYypEHHs CKBOXHWH HPH Pas3MYHBIX CIOCO0ax
OypeHmsi, TIpHUEeMbl OTOPAaKOBKM ¥  3aMEHBl  W3HOIICHHOTO  OOOpYyIOBaHHS U
MIOPOJIOPA3PYINAIOIINX HHCTPYMEHTOB.

2. MecTo THCHUILIHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

HucnummmHa «TexHosorus OypeHHMs HEe(TSHBIX W Ta30BbIX CKBaXXHMH» OTHOCHTCS K
o0s3aTenbpHON yacTu bioka 1.

Jns w3ydeHuss Kypca TpeOyeTrcs 3HaHUE: MaTeMaTWKH, (HU3MKH;, COIPOTHUBICHHE
MaTepI/IaJIOB; BBC€ACHHUA B CIICHUAJIBHOCTD, HaqepTaTeHBHOﬁ FCOMeTpI/II/I nu HH)KGHGpHOfI
KOMITBIOTEPHOH TpaduKy; TE€OJOTMHM W HHXXCHEPHOM TI'€OJIOrHH; He(Tera3onpoMbICIOBOIO
000pyI0BaHHUS; OCHOB CTPOUTENHCTBA HEPTIHBIX U Ta30BbIX CKBAXKHUH.

B cBow ouepenp, JaHHBIA Kypc, MOMHMO CaMOCTOSITEJIBHOTO 3HAYCHHUS, SIBISCTCS
HpeI[IHGCTBYIOHICﬁ I[HCHPIHJII/IHOﬁ JJIA KprOB: HpOCKTI/IpOBaHI/IG CKBaXXHH, TCEXHOJIOTHUA H
TEXHUKAa PEMOHTAa CKBAXWH; TEXHUYECKOE OOCIY)KUBAHHEC M PEMOHT HE(PTSIHBIX W Ta30BbIX
CKBa)XUH "N O60pyI[0BaHI/I$I; XUMUA 6yp0BI)IX 1 TaMITIOHAXKHBIX paCTBOpOB.

IlepeyeHb TUIAHUPYEMBIX PpPe3yJabTATOB OOyYeHHS] MO JUCHUILUIAHE (MOIYJIIO),
COOTHECEHHBIX C HHANKATOPAMH JOCTUKEHHS] KOMIIeTeHIIHii
Tabauua 1
Ko mo ®I'OC Nuaukaropsl IInanupyemsble pe3yJbTaThl 00y4eHHS 110
JOCTHKEHUS aucuunianne (3YB)
Oo6menpodgeccuoHaIbHbIE
OIIK-4. Cnocoben | OIIK-4.1. onpenenser | 3HaTh: NPUHIUIHAIBHBIE OCOOCHHOCTH
HACIOJIb30BATH NOTPEOHOCTD B | MOZEIUPOBAHUA MAaTEMaTUYECKHUX,
padrOHaJIbHBIC METOAbI MMPOMBICIIOBOM (I)I/I3I/ILICCKI/IX U XUMHUYECKUX HpOI_leCCOB,
MOZCTMPOBAHMS - MPOLCCCOB | MATCPHATC, npeJHa3HAYECHHbIE ISt KOHKPETHBIX
MNPUPOAHBIX W TEXHUYCCKUX H€O6XOILHMOM JJI TeXHOJIOIHUECKIX HpOI_leCCOB;
CHCTEM, CITOIIHBIX )51 COCTaBJICHUA pa6oqnx
PA3IENEHHBIX cpert, | mpoexToB YMmerh: HAXOJUTh u KPUTHYECKH
TeOIOTHUECKOM Cpejibl, aHAJIN3NPOBATH HH(OpMALHIO,
MaccHBa FTOPHBIX MOPOJ HEOOXOIMMYIO JJISl pEIIeHUs] TTOCTaBIEHHON
3a/1a4yn
Baaners: HaBbIKAMU MIPOBEICHUS
KPUTHUIECKOTO aHaym3a  MPOOJEMHBIX
CUTyalluii B  XOJI€ peHIeHus  3ajad
npodeccnoHanTbHOM e TEIbHOCTH.
ITK-6. Crnocoben | IIK-6.1. 3naer 3HATB: OTCUECTBEHHYI0 U 3apyOekHYIO
MOJIICPKUBATh O€30MAaCHYIO | 3KCIUTyaTalliOHHEIC HAy4HO- TEXHUYECKYH0 HH(POPMALMIO IO
¥ d(QQeKTHBHYIO PabOTy M | XapaKTEPHCTHKH U HaIMpaBJICHUIO UCCIEOBaHUM B 00JIacTU
OKCILTyaTanio TIpaBHIIA SKCIUTYaTalit | Gynenys HETAHBIX U FA30BBIX CKBAKUH




TEXHOJIOTHYECKOTO
00opymoBaHUS
He)Tera30BOM OTpaciiu

o0opymoBaHUS,
KOHCTPYKIIHH,

TCXHOJIOTHYCCKOI'O

YMeTb: oCylecTBIATh cOOp MaHHBIX IS
BBITIONTHEHUST PA0OT MO MPOEKTHPOBAHHIO
OypeHust HePTSHBIX U Ta30BBIX CKBAXKHH,

00BEKTOB, MaIIIUH,
MEXaHHU3MOB
He(dTerazoBoro
MIPOU3BO/ICTBA

Baaners: OCHOBHBIMH METO/IaMH,
crnocobaMM W CPEACTBAMHU  IOJYYEHUS,
XpaHeHus, HepepadoTKu  HHPOPMALUH,

paboTaTth C KOMIBIOTEPOM KaK CPEICTBOM
yInpaBieHus] “HPOpMaIiei

4. O0beM AUCHUNJIMHBI 1 BBl Y4eOHOH padoThl.

Taoauna 1
Cemectp
. Bcero uacos/3.ex.
Buj yuyeoHoii pa6oTnl 5 5
(01010} 300 (01010 300
KonrakTHas padora (Bcero) 64/1,78 20/0,56 64/1,78 20/0,56
B tom uncne:
Jlexun 16/0,44 6/0,17 16/0,44 6/0,17
[TpakTuueckue 3austus (I13) 32/0,89 10/0,28 32/0,89 10/0,28
Jlaboparopusie paboTsr (JIP) 16/0,44 4/0,11 16/0,44 4/0,11
CamocrosiTeIbHasi padora (Bcero) 80/2,22 | 124/3,44 | 80/2,22 | 124/3,44
B tom umncne:
KypcoBoii npoekr
Pedepar 10/0,27 10/0,27
TeMbl I CaMOCTOSATEIILHOTO U3YUCHUS 50/1,39 64/1,78 50/1,39 64/1,78
[ToaroToBKa K MPakKTUYECKUM 3aHSATHSIM 10/0,28 20/0,56 10/0,28 20/0,56
[ToaroroBka K J1abOpaTOPHBIM paboTam 10/0,28 | 20/0,56 | 10/0,28 | 20/0,56
[ToaroToBka K HK3aMeHy 20/0,56 20/0,56
Buja oTueTHOCTH IK3. IK3. IK3. IK3.
BCEI'O B uacax 144 144 144 144
OO0masi Tpy10€eMKOCTh
IV CIUTIIMHBI BCEI'O B 3au. 4 4 4 4
eIMHALIAX
5. Coaep:xkanue TUCHUILIUHBI
5.1. Pa3gennl AMCIUILIMHBI 1 BUJIBI 3aHATHH
Taoanma 2
Jlexr. [Tpaxr. Jlab. 3an. Bcero
No HaumenoBanue pasnena
I JMCIITIMHEL O CeMECTpaM 3aH. 4achl | 3aH. 4achl Y4achl 4acoB
a ODO | 300 |ODO (3P0 |ODO | 300 |{ODPO B3DO
1 | Benenue 1 6
2 | O6mme cBeneHus 1 2 8
3 0O0630p COBpEMEHHBIX CTIOCOOOB 2 9 8
OypeHus 2 5 7
du3nko-MexaHndecKrue CBOMCTBA
4 2 2 4 8
TOPHBIX MOPOJ, 2
5 | UuctpymenT nist Oypenust 2 2 4 8




3aKOHOMEPHOCTH PAOOTHI
6 | mopomopa3pymaIEero 2 2 8
MHCTPYMEHTA
7 | 3aboiiHble nBUTATENN 2 2 1 2 8
8 Crnenuduka TeXHOJIOTUU 2 9 1 8
Pa3NUYHBIX CIOCO00B OypeHHs
9 | BypunbpHas KoJOHHA 2 2 2 8
10 I'unpoaspoauHamuka 2 9 2 9 2 8
IUPKYIISITMOHHOW CHCTEMBI 2 8
11 [TpoBoKa CKBaXXHMH B 33JaHHOM 9 12
HanpaBJIeHUU
IIpoexTrpoBaHUE KOMIIOHOBOK U
12 2 4 1 12
pacueT OypHIJIbHBIX KOJIOHH
Oco6eHHOCTH TEXHOJIOT MU
13 6ypeHH;1van paBHOBECHUU 5 12
JIaBJICHUH B CUCTEME «IIACT-
CKBaXKHHA»
Br16op criocoba u
14 | npoexTupoBaHUE PEKUMOB 2 4 1 12
OypeHUs CKBaKUH 5
15 OcnoxxHenus npu OypeHuu 5 4 1 12 S
CKBa)XMH
16 | ABapuu B OypeHun 1 4 1 12
17 | IlepcniekTuBBI pa3BUTHs OypeHuUs 1 12
JlokymeHTanus, opraHu3anus u
18 | TeXHUKO-2KOHOMHUYECKHE 2 13
1oKa3areiau OypeHus! CKBaXUH
5.2. JIeKIIMOHHBIE 3aHATUSA
Tabauua 3
Ne HanmeHnoBanue
Copep:xanue pa3aesa
n/m | pasjgesa AMCUMILIMHBI
3HayeHue OypoBbIX padoT B HeTEra3o00bIBAIOLIECH U IPYTUX
1 | BBenenmue OTpacisx HapoOJHOro xosdicrBa. Kparkas xapakTepuCTHKa
COCTOSIHUS] TEXHOJIOT'MU M TEXHUKU OYpEHUs] CKBa)KUH.
[lonatne o CKBaXkHWHE, €€ OJIIEMEHTaX, KOHCTPYKIHH, O
MOJIOKEHUHM OCH CTBOJa B mpocTpaHcTBe. Knaccuduxanms
CKBAXMH,  IpHUMEHsIEMbIX B  He]Terazofo0biBaromen
s | 06 MPOMBIIIIEHHOCTH: MO HAa3HAYEHMIO, TI0 MPOCTPAHCTBEHHOMY
1ue cBeleHust
MIOJIOKEHHIO OCH, TI0 XapaKTePy pa3MENICHUsI YCThEB U JPYTUM
npu3HakaM. [IoHSATHE O IMKIIE CTPOUTENbCTBA CKBAXHHBI U
ero crpykrype. CopepkaHue OCHOBHBIX OTaloB IIMKIIA
CTPOUTEIILCTBA.
[Tonsitue o cnocobe O6ypenus. Knaccudukanus coBpeMeHHBIX
5 OB30p  COBpEMEHHBIX CHOCO60.B. Kparkast XapakTepuCTUKa CYITHOCTH KaxJI0ro
cn10coGoB GypeHus croco0a; JOCTOWHCTBA, HEIOCTAaTKH, 00IacTH MPUMEHEHUS,
NEepCHEeKTUBBl pa3BUTHA. DyHKIMOHANbHAs cxema OypoBoOit
YCTaHOBKH JUIs BpalaTeIbHOTO OypeHUsl.
OCHOBBI MEXaHUKU TBepAbIX Tel. [IoHATHE O HampPSXKEHHOM
PDu3nKo-MexXaHHYecKHne .
. COCTOSIHUM M TIPOCTHIX BHAAX ero. MexaHW4ecKrne CBOWCTBA
4 | cBoiicTBa TOPHBIX

nopoj

TBEpABIX TEJI: YIPYrue, IUIACTUYECKHME U IPOYHOCTHBIE.
Texyuects U GopMmbl ero nposiBnenus. [lonsTue crnomHocTH




TOpHOW MOpoJbl. HanpsskeHHOE COCTOSIHME TOPHBIX MOPOJ B
Hezlpax 3eMid. ['eocraTmueckoe M OOKOBOE JIaBJICHHE Kak
KOMITIOHEHTBI TOpHOro naBieHus. KoaddumueHt O60KoBOro
pacniopa. [TopoBoe (m1actoBoe) JaBiieHHWE B TOPHBIX MOPOAAX.
[lonsTe o ko3duiieHTe aHOMAIBHOCTH U aHOMAJbHBIX
IUTACTOBBIX JaBlieHHsIX. [ uapopaspeiB mopoa. Ilonstue 06
WHJIEKCE JIaBJICHUsI TUApOpaspbeiBa NOpoA. MexaHuuyeckue
CBOMCTBAa TOpHBIX MOPOJ IpU  pPa3IM4YHBIX  BUAAX
HaMpsDKEHHOTO COCTOSTHUS; BIUSIONIME HA HUX (PAKTOPHI.
OCOOEHHOCTH HAIPSHKEHHOTO COCTOSIHUS TOPHBIX MOPOJ TPH
BJ/IaBJINBaHUU KECTKHUX WHJIEHTOPOB. Onpenenenue
MOKa3aTeNIell MEXaHUYECKUXCBOMCTB TOPHBIX IOPOJ METOJ0M
CTaTMYECKOTO BAaBnuBaHus mramna. Knaccudukaius ropHsix
IIOPOJ 110 MEXAHUYECKUM CBOMCTBaM. MexaHu3M paspylleHus
ropasix nopoa. Baasnueanue. CxkauykooOpa3HOCThH IMpoliecca
paspylieHus TOPHBIX IOpOJ INpU BJABIMBAaHUHU. BnusHue
muddepeHIIManbHOT0 IaBJICHHs, TEeMIIepaTypbl, CBOWMCTB U
KOMIIOHEHTOB KMJIKOCTEH OKpy’Karollell cpeabl Ha IMpolecc
paspymeHus. OCOOCHHOCTH pa3pyIICHUs] TOPHBIX MOPOJ MPH
JUHAMHUYECKOM BJABIMBaHUU. Buabl paszpyiieHus nopoja npu
Oypenun  (yCTaJoCTHOE,  TOBEPXHOCTHOE,  OOBEMHOE).
AGpa3uBHOCTh TOpHBIX mopo. IIpornecc u3HamMBaHUSI U €ro
XapaKTepUCTHKH. MeToIpl W3ydeHUs aOpa3suBHBIX CBOWCTB
ropubix nopon. Knaccudukamus abpazuBHoctu. bypumocts
TOPHBIX OPOJ] ¥ UX KJacCU(UKAIMS, TOKa3aTeIn OyPHUMOCTH.

HNucrpymenr
OypeHust

I

Knaccudpukanusa mnopoaopaspyliamomero HHCTPYMEHTa IO
Ha3HAYEHUI0 M TI0 XapakTepy BO3ACUCTBHUS Ha TOpHBIC

TTOPO/IBI. O6nactpb MPUMEHEHUST  JIOJIOT  Pexylle-
CKaJbIBAIOIIETO M  HCTUPAIOIIEe-PEKYIIEro  JCUCTBUA.
apomeunsie  gonora.  OCOOEHHOCTHM  KOHCTPYKLUH,

U3TOTOBJIEHUS. W KJIacCU(PUKAlIMg IIAPOIIEYHBIX JOJIOT.
Coprament gonotr mo Boopyxkenuto (I'OCT 20692-75).
KoHCTpyKTHBHBIE OCOOEHHOCTH BOOPYXEHHS IIAPOIIECYHBIX
JOJIOT  DPa3jgu4HbBIX  MOJEIIEH. Konctpyknnu  omnop
IIapOUIeYHbIX A0JNOT M uX kinaccupukanusa no 'OCT 20692-
75. 1IpoMBIBOYHBIE CHCTEMBI IIAPOIIEYHBIX JOJOT, HX
kinaccupukauugs no I['OCT 20692-75. Kouctpykuus u
COpPTaMEHT Haca/loK. Bnusiane KOHCTPYKTHUBHBIX
OCOOCHHOCTE IMPOMBIBOYHBIX CHUCTEM U KOHPUIypaluuu
JI0J0Ta Ha Ka4eCTBO OYUCTKH 32005 OT BBIOYPEHHOH MOPOJIBI.
3aKOHOMEPHOCTH W3HAIIMBaHUS U (AKTOPbI, BIMSIOIINE Ha
€ro MHTEHCUBHOCTb. HOopMasbHBIN U aBapUIHBIA U3HOC J0JIOT.
Kox mma Kkparkol 3amucu  XapakTepa M CTEIICHH
W3HOUIEHHOCTH  J0JI0Ta.  JIOCTOMHCTBA M HEJOCTaTKU
LIapOIIEYHBIX JIOJOT IO CPaBHEHHUIO C APYTMMH BHJIaMU
nonot. KepHonpuemHbie ycTpolcTBa U OypuiIbHbBIE TOJOBKH.
Knaccudukanus kepHompueMHBIX ycTpoicTB. KoHcTpykiuun
KEpHOIPUEMHBIX YCTPOICTB CO ChEMHBIMU M CTAllMOHAPHBIMU
kepHonpueMHuKkaMu. KoHcTpykunu OypuIIbHBIX T'OJIOBOK.
WHCTpyMEHT crenuanbHOro Ha3HAYeHMs, MPUHIUN paboOThl U
0COOEHHOCTH KOHCTPYKIIMH.

3akoHOMepHOCTH

®dakTop, BIUAIOIIME HA TOKa3aTead paboThl  JIOJOT.




padoThI
NMOPOA0PA3PYyILIAOILEr0
HHCTPYMEHTAa

3aBUCUMOCTH HAYAJIbHOM MEXaHMYECKOH CKOPOCTH MPOXOJIKH
OT CBOMCTB IOPHOHM IOPOJBI, THIA J0JIOTA, OCEBOM HArpy3KH
Ha HEro M 4YacTOThl €ro BpallleHUs, YCIOBUM peaiu3aiuu
MEXAHUYECKOW MOIIHOCTH, IOABOJMMOW K JOJOTY, BHUJA,
CBOWCTB, pacxoJa IPOMBIBOYHOM KHUJIKOCTH H CKOPOCTH
HUCTEUECHUsI €€ W3 HaCaJOK, BEJIWYMHBI T'HJIPABIMYECKON
MOIITHOCTH, TOABOJAMMON K JOJNOTY, IuddepeHIraIbHOTO
naBieHus. Jluarpamma HW3MEHEHMs YriayOjieHus J0JoTa 3a
OJIMH 000POT OT OCEeBOI Harpy3ku. [IyTu yiydiieHus KauyecTBa
OYUCTKU 32005. 3aKOHOMEPHOCTH M3MECHCHHSI MEXaHUYECKON
CKOPOCTH  TPOXOJKHM BO  BpEMEHH,  OOYCJIOBJICHHBIC
W3HALMBAHUEM DJJIEMEHTOB J0JIOTAa. BiusHUE pa3IM4HbIX
(akTOpOB Ha TEMIN CHIDKCHHS MEXaHUYECKOW CKOPOCTH
MPOXOJKM BO BPEMEHM M JIOJTOBEYHOCTH OMOPHI J0JIOTA.
PanmonansHas mpo0KUTEIBFHOCTh PAa0OTHI 10J10Ta Ha 3a00¢€,
BEIOOp e€. Pacuer Bpamarmomero MOMEHTa W MOIIHOCTH,
HEOOXOaUMOM sl paboThl nonora Ha 3aboe. [lonsrtwe 00
yAQJIEHHOM MOMeHTe. DaKkTopbl, BIUAIOIIME HA BEIUYUHY
ynenbHoro MomeHTta. OcoOEHHOCTH pa3pylIeHUS TOPHBIX
MOpPOJl KOJBIEBBIM 3a00eM Tpu OTOOpe KepHa, IIpH
paclupeHnn CTBOJIA pacCIIUPUTEIIAMMU. Crenuuka
CTyNeHYaToro paspymenus 3ab0os. Choenuduka pexuma
OypeHnus npu orOope KepHa. BiusiHue mapamMeTpoB pexxuma u
TEXHOJOTHH OypeHHsl Ha BBIXOJ KepHa. [IpuHiumnel BbIOOpa
KEPHOIIPUEMHOTO YCTPOMCTBA U OYPUIILHOM TOJIOBKU B PA3HBIX
yCIOBUSIX. MepomnpusiTuss M YCTpOHCTBa, 00ecleyrBaroIye
COXPaHHOCTh KEpHA MpH OYPEeHUU U MPHU TPAHCIIOPTHUPOBKE C
3a0041.

3a00HHLIEC IBUTATEIN

OcHoBHBIE ~ TpeOOBaHUS K  3a00HHBIM  JIBUTaTEIIsM.
Knaccupukauua  3aboiiHbix  gBurareneil.  TypOoOypsl.
YerpoicTBo u IIPUHIINAI JNENCTBUSA Typ6oOypa.
XapakTepucTuka TYpOMHBI TIpH TOCTOSHHOM  pacXojie.
Kputepun ruapoJuHaMU4ecKoro moaodus B TypOMHax.
®opmynsl Togo0us U uX npuMeHeHue. Buasl Typ6o0ypoB, ux
JOCTOMHCTBA U HEJOCTaTKH. BUHTOBBIE 3a00iHbIE IBUTATEINH.
VYerpoiictBo u npunuun gedcteus B3J[. [loctouHcTBa M
HEJIOCTAaTKW BHUHTOBOTO 3a00MHOTO JBHUTATENS. DIIEKTPOOYPHI.
KoHcTpykuuss  31ekTpoOypoB B CHCTEME  TOKOMOABOJA.
BoixogHas  XxapakTepucThKa 3JeKTpoOypa U (akTophl,
BJIMAIOIINE HA HEE.

Cnennduxa
TEXHOJO0I'UHN
Pa3JIMYHBIX CIIOCO00B
OypeHus

OCOOEHHOCTH TEXHOJOTMH POTOpHOro Oypenus. ITpuHImmb
HOPpMHPOBAaHUA pacxonaa HpOMBIBO‘IHOﬁ KHUIOKOCTH n
peryaupoBaHus THAPABINYECKONH MOIIHOCTH, MOJBOJUMON K
nonoty. OrpaHuyueHus, HaKJaAbIBaeMble Ha PEXKUM POTOPHOTO
OypeHUs] TEXHUYECKOW XapaKTepUCTUKON OypoBOil yCTaHOBKH
U TPOYHOCTHIO OypuUiIbHOM KOJOHHBI. CrocOOBI KOHTPOJS 3a
O0TpabOTKOM JOJOT TMPH POTOPHOM OypeHUHU. YTpaBieHUE
nporeccoM poTopHoro OypeHus. OCOOEHHOCTH TEXHOJIOTHH
TypOMHHOTO OypeHHs: B3aMMOCBS3b IAPAMETPOB pPEXKHMA.
BnusHue auHaMuyHOCTH paboThI  J10JI0Ta Ha  4acTOTy
BpaleHus Baja TypOoOypa. IIpuHIMIIBI pacueTa XapaKTepHbIX
3HAUYEeHUH Y9acTOTHI BpaliCHUA Bajla IIPpHU IMOCTOSIHHOM pPacxonc




MPOMBIBOYHON KUAKOCTU. Pacuer pacxoma MNpOMBIBOYHOM
KHUJKOCTHA, HEOOXOAMMOTrO JJii  YCTOWYHMBOW  paboThI
TypOoOypa mpu 3aJaHHOH OCEBOM Harpy3ke Ha JOJIOTO.
KonTponp wactoTsl BpamieHust Bajga TypooOypa. CrocoOsr
perynupoBaHusl 4acTOThl BpamieHus. I[lpunHuuner BbIOOpa
IUaMeTpa, THIa U 9rciia CeKIui TypOoOypa, a TakkKe pacxo/a
MIPOMBIBOYHOM JKUAKOCTU g OypeHus: ckBaxuH. OOmue
3aTpaThl MOIIHOCTH Ha TMpoOIecc TYpOMHHOTO OypeHus.
Koaddurnmentsr nepegaun MONTHOCTH Ha 3a00H M IMyTH HX
noBbIeHUs1. OCOOEHHOCTH TEXHOJIOTMH OypeHHUs ¢ TOMOIIbIO
PEaKTUBHO-TYPOUHHBIX JBUTATENEH. OcoOenHoctu
TEXHOJOTHH C IOMOIIBI0O BUHTOBOTO 3a0OMHOTO JIBUTATEIs
(B3/1). BzammocBs3p mapamerpa pexuma OypeHUs Ipu
ucnons3oBanun  B3Jl.  KomiuiekcHas — XapakTepucTuka
COBMECTHON paboThl cucTteMbl «Hacoc-B3]l-monoro-nopona
3200s» MPH TOCTOSHHOM PAacX0Jie¢ MPOMBIBOYHOM >KUIKOCTH.
Bnusnue auHaMu4yHOCTHM paboOTHI  J10JIOTa Ha  YacTOTY
BpamieHusi Basia B3/l. Ilpuniuner BeiOOpa AuameTpa U 4ucliia
cexuuit B3/l, a Taxxke pacxoja MpoMbIBOYHOM >KUJIKOCTH JJIs
Oypenust ckBaxxuHbl. Koaduimentsr nepesaun MOIMIHOCTH Ha
32001 ¥ nytd wuxnoBblieHUS. OCOOCHHOCTH TEXHOJIOTUU
OypeHHuss C TIOMOIIbIO  3JeKTpoOypoB.  Bsaumocsssb
MmapamMeTpoB  pekmma  OypeHus TpH  HCIOJIb30BAHUU
anekTpobypa. Pacuer nomycTHMON OCeBOM Harpy3ku Ha
n0510T0. CrocoOBl PEeryaMpoOBaHMs YaCTOTHl BpAIICHHUS Bajia
anekTpobypa.  CoBmecTHass  pabora  snekTpoOypa ¢
TUIPOMOHUTOPHBIMH JIOJIOTAMU; TIPHUHIIATT pacdera
HE00X0IMMOT0 pacxona IPOMBIBOYHOU KHUJKOCTH.
Koaddunmentsr nepenaun MOIHOCTH Ha 3a00W W MyTH HX
TTOBBIIICHHUSI.

BypunibHas KoJ10HHA

Ha3nauenue u cocraB OypuibHON KOJOHHBI. KoHCTpyKius
aneMmeHToB e€. CTanaapThl Ha OypuJIbHBIE TPYObI, OypUIIbHBIE
3aMKM M JIpyrM€ DJEMEHTBl KOJIOHHBL. XapaKTEpUCTUKA
Pe3bOOBBIX COeNUHEHHNM OYpHIIBHOW KOJIOHHBI. JlocTOMHCTBA 1
HE/IOCTAaTKU CYIIECTBYIOLIMX KOHCTPYKIMHA OypHIIBHBIX TPYO,
UX COEIMHEHHM M JAPYrMX 3JIEMEHTOB KOJOHHBI; 00JacTu
NPUMEHEHUs.  OKCIUTyaTalusi  3JEMEHTOB  OypuIIbHOM
KOJNIOHHBI. TpyOHble 0a3bl, MX (YHKIUM U OCHAICHHE.
[Ipuemka u mnpoBepka »dIIEMEHTOB OYpPHJIBHON KOJOHHBI.
Hedexrockonus JJIEMEHTOB KOJIOHHBI: CHOCOOBI,
IUIaHUpOBaHWEe U opraHuzanus pador. CrocoObl KperuieHus
OypuiIbHBIX 3aMKOB, KOHTpOIb KpyTslllero MOMeHTa. YXos 3a
pe3b0oBeIMU coemHeHusiMU. Cmaska s pe3b0. KonTponb
TEepPMETUYHOCTH JJIEMEHTOB OypWJIbHOM KOJIOHHBI U €€
COETMHEHU. CrocoObl  TOBBIINIEHUS ~ TEPMETHYHOCTH.
KoHTpo:b Bpamaromero MOMeHTa, peiaBacMoro KOJOHHOHN B
nporecce Oypenus. Ilacmoprm3anus ©  y4eT paOOTHI
9JIEMEHTOB OYPUIILHON KOJIOHHBI. BUJIbI peMOHTOB OypHIIbHON
koJoHHbI. Konebanus OypuiabHON KOJIOHHBI. BuabikoneOanuii.
[IpyunHBl M yClIOBUS HUX BO3HUKHOBEHMS, pa3BUTHA U
ycuiieHus. BnusiHue koneOaHuit OypWJIBHOM KOJOHHBI Ha
paboTy  IApOMIEYHBIX  JIOJIOT, OYpUJIIBHBIX TpyO0 H




3 PEeKTUBHOCTD  pa3pylIeHUs TOPHBIX TMOPOJA. MeTos
WCTIONIb30BAaHUS  WJIM  YCTpaHEHUs  OTACIbHBIX  BHJIOB
KoJieOaHuN B OYpHIIBHOW KOJIOHHE. BOJIHOBBIE OTpakaTenw,
aMOpPTHU3ATOPbI; TMPUHLHUIBI HUX JEUCTBUS; JIOCTOMHCTBA W
HeJOoCTaTKU.  TexHoJoruueckas  OCHacTKa  OypuiIbHOU
KOJIOHHBI.
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I'mapoaspoaunamuka
HUPKYJIAIHMOHHOM
CHCTEMBI

Pacuer ruapaBiMuyeckuMxX TOTeph IpU JIAMUHApHBIX U
TypOYJIEHTHBIX TEUEHHUSX BS3KUX, CTENEHHBIX M BS3KO-
IUTACTUYHBIX JKUIKOCTe. MecTHbIe rHIpaBInyecKue OTepU B
AJIEMEHTaX IHMPKYISMUOHHOW cucteMbl. OuncTka 32005
CKBa)XMHBI. 3aKOHOMEpPHOCTH NojabeMa nuiama. OnpeneneHue
CKOPOCTH BOCXOJISIIIETO MOTOKA IHUPKYJISIUOHHBIX areHTOB,
HEOoOXOAMMOM [uId BbIHOCA MLUuIaMa. XapakTep BIMSHUA
OCHOBHBIX (PaKTOpPOB Ha APPEKTUBHOCTH OYUCTKH 33005 OT
BbIOypeHHOM  mopoasl. IlpuHnumsl  pacdera  pacxoza
KHUJIKOCTH, YUCJIA U TUAMETPOB HACAZAOK B THAPOMOHUTOPHOM
J0JIOTE, HEOOXOAUMBIX I A(P(HEKTUBHONH OYUCTKH 332005 U
paboThl TUAPABINYECKOrO 3a00MHOr0 IBUraTeNs pu OypeHUuu
CKBa)XMHBI. [ napaBinyeckuii
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IIpoBoaka CcKBaxKUH B
3aJaHHOM
HANpaBJIeHUH

pacuer IUPKYSILUOHHOM  cucTeMbl 1pu  OypeHHH C
IIPOMBIBKOM HEC)KMMAEMBIMHU XHUAKOCTAMHU. ['mapaBnuueckue
IIOTEPU B ILUPKYJSALMOHHOM CHCTEME 3a CYET MECTHBIX
COIIPOTHUBJIEHUH (HAcaJOK J0JIOT U 3aMKOB). BiusiHue nutama
B IIOTOKE rasza Ha 3a0oiiHoe naBienue. llepenan naBneHuil B
Hacagkax M TypOoOypax. HeycranoBuBmnecs TedeHuUs
0JIHO(a3HBIX KUAKOCTEN B LUPKYIALNOHHON cucteme. Pacuer
TUAPOJIMHAMUYECKOIO JAaBJICHUS MIPHU NIEPEMEILEHNN KOJIOHHBI
Tpy0O B CKBaXHHE, BOCCTAHOBJIIEHUM U MpEKpalleHuu
LUPKYJSALUN  KMOKOCTH. [IpuumMHBI  caMONpOM3BOIBHOIO
WCKPUBJICHUS CKBaYKUH u ero 3aKOHOMEPHOCTH.
OtpunarensHble MIOCTIEICTBHSA CaMOIIPOU3BOJIBHOTO
HUCKpUBJICHUS. JlONyCTUMBIE NIpenenbl OTKIOHEHMS CTBOJA
CKBAKMHBI ~ OT  BEpTUKanU. Mepbl  IpenynpexIeHus

CaMOIPOHU3BOJIBHOIO WCKPUBJICHUS u OTpaHUYCHHUS
uHTeHcuBHOocTH ero. Cneuuduka pexuma OypeHHs B
UHTEpBaax, reoJ0ru4ecKoe CTpOEHHE KOTOPBIX

OJaronpusATCTBYET CaMOIPOU3BOJILHOMY UCKpUBIeHHIO. Llenn
OypeHUs] HAKJIOHHBIX CKBRXHH. THUMBI Mpoduiell HaKIIOHHBIX
CKBaXMH. [IpuMHIMIIBI BeIOOpa THMA W pacyeTa HPOQPHIIS.
JlonmycTiMasi MHTEHCUBHOCTD MTPHHYIUTEEHOTO UCKPUBIICHHUS
CKBaXHMH U (akTopbl, onpeaesstomue e€. OTKIOHUTENN A
OypeHUsT HAKJIOHHBIX CKBOXHH C TOMOIIbIO 3a00MHBIX
nsurateneii um I potopHoro  OypeHus.  CrocoOsbl
OPUEHTHUPOBAHMS OTKJIOHHTENSI B 33aJaHHOM HaIpaBJICHHU.
[TpuHIMDIBI pacueTa yria yCTaHOBKM OTKJIOHUTENsA. KoHTposb
3a HalpaBJ€HMEM CTBOJIa CKBaXHUHBI B Tepuoja paboThl ¢
OTKJIOHAIOLIEH  KOMITOHOBKOM. CxeMbl  pa3MeleHHs
o0Opy/noBaHusl NIl COOPY>KEHHUS KycTa CKBaXMH Ha CyIIE.
OCOOEHHOCTH ~ TEXHOJIOTUM  OypeHUs  TOPU30HTAIBHO-
pa3BETBICHHBIX CKBKHUH.
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IIpoexTupoBanue
KOMIIOHOBOK M pacyer

VYcnoBust paboThl OypHIBHONW KOJIOHHBI B BEPTUKAJIBHBIX U
VUCKPUBJICHHBIX  CKBaXHMHax. Cuibl, JAeWCTByIONIME Ha




OypUJIbHBIX KOJIOHH

OypuiIbHYIO KOJOHHY IIpH pa3HbIX crocobax OypeHus, u
pacnpenelieHne HMX 10 JJIMHE KOJIOHHBL. MexaHuueckas
MOIIIHOCTh, IeperaBaeMasl KOJOHHOM TpyO0 IpuU POTOPHOM
OypeHuH. YCTOMYMBOCTH KOJOHHBI TPyO NOJ JeicTBUEM
OCEBBIX WU UEHTPOOSKHBIX CWJI U KPYTALIET0O MOMEHTA.
[Tnockuit u cnupanbHbId NPOOIBHBIN M3rub. OnpeneneHue
JUIMHBl  TOJIyBOJHBI M3rM0a B  CTECHEHHBIX YCJIOBHSX
CKBaKMHBL. DakTopbl, BIUAOIIME Ha PpacHpelesIeHUe
HanpsOKeHUH 10 JUIMHE KOJIOHHBI B IHpolecce OypeHws.
[uxnuyeckuil XxapakTep U3MEHEHHs HAIPSDKEHUM B IIpoOLECcCe
Oypenus. OcCOOEHHOCTH yCIOBUK  paboThl  Pe3bOOBBIX
COCAMHEHUIl B pa3HBIX YydYyacTKax OypUIBHOH KOJOHHBI.
VYcranocTHpli, aOpa3uBHBIA M SPO3MOHHBIA M3HOC DJIEMEHTOB
KOJIOHHBI. Buapl u3HOCa 3J€MEHTOB KOJOHHBI. lIpuHIuUIEBI
BbIOOpa KOMIIOHOBKU OypHIIBHOM KOJIOHHBI NPH Pa3IMYHbIX
criocobax OypeHusi CKBaXHHBI. Pacuer OypHJIbHOW KOJOHHBI
Ha npoyHocTh. O0OCHOBAaHUE BBIOOpA PacUETHBIX HArpy30K U
KOX(QPHUIMEHTOB 3amaca NPOYHOCTH. MeTomuka pacdera
OypwJIbHOM KOJOHHBI Ha Ipo4HOocTh. Crnennduka pacuera Ha
IIPOYHOCTh B UHTEPBAJIC 3HAUUTEIILHBIX U3MEHEHHH 36HUTHOTO
U a3UMYTAJBbHOIO YIJIOB. YYeT BO3MOXHOIO M3HOCA
3JIEMEHTOB KOJIOHHBI U ycTanocTu marepuana e€. [IpuHuumnsi
BbIOOpa KOMITIOHOBKM HHU3a OypuiibHOU kojoHHb! (KHBK) as
IIPEJOTBPALLICHHS CaMOIPOHU3BOJIBHOTIO UCKPUBIICHUS
ckBaxunbl. Krnaccupukanuss KHBK, npumensembx ams
OypeHus BEpTUKAJIbHBIX CKBaXKWUH; HUX JIOCTOMHCTBA U
HemocTaTky; obnacte nmpuMeHeHns. Onenka 3¢dQexTuBHOCTH
KHBK 1o npenorBpaiieHu0 Uil CHUKEHUI0O UHTEHCUBHOCTHU
CaMOIIPOU3BOJIBHOTO  HMCKPHMBIIEHHS  CTBOJIa  CKBaXXHH.
OcoGennoctu BeiOOpa KHBK nns OypeHus HaKJIOHHBIX
CKBAYKUH.

Ponp yuera w koHTpons nuddepeHIMATEHOTO TaBICHUS B
MOBBIEHUN 2(PPEKTUBHOCTU OypeHHs TIYyOOKUX CKBa)KHH.

Ocobennoctu
Crioco0m1 MpeABAPUTEIILHOTO u OTIePaTUBHOTO
TeXHOJIOTHM  OypeHusi .
MPOrHO3UPOBAHMS IJIACTOBBIX AaBieHHH. CyIIHOCTh criocoba
13 | npu pPaBHOBeCHH .
N OypeHus Tpu pPABHOBECHU JaBJIEHUM B CHUCTEME «IIJacT-
AaBJeHMIi B cHCTeMe
ckBakuHa». CnenuanbHoe 00OpyAOBaHUWE U NPUOOPHL,
«IJ1ACT-CKBAKMHA) o
HeoOXoauMble Jyisi OypeHHs TpU PpaBHOBECUM JaBJICHHI.
Bb160p MII0THOCTH MPOMBIBOYHOM YKHMJIKOCTH.
Bri6op crocoba OypeHus B 3aBUCMMOCTH OT T'€OJIOTMYECKOTO
pas3pesa, Ha3HAuYeHUs!, TITyOUHbI CKBR)XXHUHBI, YCIOBUH OypeHus,
oOycTtpoiictBa  paiioHa  OypoBeix  pabor.  Ilopsamok
MIPOEKTUPOBAHHUS PEKUMOB OypeHus. Metonbt
MPOEKTUPOBAHUS;,  HMX  JOCTOMHCTBA W  HEJOCTATKH.
BeiOGop cmocob6a wm P P ’
OCOOEHHOCTH TPOEKTUPOBAHUS PEKUMOB TSI PAa3ITUUHBIX
NMPOeKTHPOBaHHNE
14 croco0oB  OypeHHs CIUIOMHBIM ~ 3a0oem. CrernuanbHbIe
PeXNMOB OypeHus
CKBAKIH pexuMbl  OypeHusi: 0TOOp KepHa; OypeHue pa3IMyHbIX

Y4aCTKOB ~ HAKJIOHHBIX CKB&)XHH; MpOpabOTKa CTBOJA.
TpebGoBanusi, TpenbsABIASEMbIE K WCXOJHBIM JAHHBIM JJIs
aHanm3a. (OOpaboTka WCXOAHBIX J@HHBIX. Peanm3anus
MPOEKTHOTO pexuma OypeHust Ha Oypooil. KoppekTtupoBka
peKOMeH,}IaHI/Iﬁ TeXHOHOFquCKOﬁ KapTI)I B 3aBHUCHUMOCTHU OT




W3MEHEHUS (PU3UKO-MEXaHMYECKHX CBOMCTB TOPHBIX IMOPOJ.
PerynupoBanue wu aBTOMaTH3alus Mmpoiecca OypeHHs.
TpeboBanusi, TmpeabsABIsEMblE K peryistopaMm MoAauu
OypwIbHOTO HWHCTpyMeHTa. I[IpuOophl, HpUMEHsIEMbIE s
KOHTpoJisi mporecca Oypenus. Ilpumenenne OBM  mis
OIEPATUBHOTO KOHTPOJIS M ONTHMH3AIIUU PEKUMOB OypeHUsI.

OnpeneneHue TMOHATUA OCJIOKHEHUE. BHIIBI  OCIIOKHEHUH.

[ornomenus.  ['azonedreBomonposiBienus.  Hapymenue
15 Ocno:xxHeHust MpPH | YCTOHYNBOCTU CTEHOK CKBaXMHBbI. [IpuXBaThl M 3aTSHKKU
OypeHUH CKBaKUH KOJIOHHBI ~ TpyD, kemobooOpazoBanms. Crneuududeckue
ocioxHeHus. OTpunarenbHble IOCIEACTBUS  OCIOKHEHUH.
MeponpusTus 110 IpeayNnpekIeHUI0 OCI0KHEHUH.
[Tonsatus 06 aBapusx B Oypenuu. OTiMune aBapuii OT
16 | ABapum B OypeHum ocnoxuenuit. Knaccudukanus apapuii. Ilpodunaktiuueckue
MEpPONPUATHSI 110 MTPEYNPEKACHUIO aBapuil.
[lepcrieKTHBBI COBEPIIEHCTBOBAHUSI TEXHOJOTMU U TEXHUKHU
IMepcnekTUBbBI
17 OypeHuss U TOBBIIIEHUS 3(P(PEKTUBHOCTH CTPOUTENHCTBA
pa3BuTus OypeHust
CKBAYKUH.
JdoxymenTauus, .
PR — " IlepBuunas noxymeHTauus B OypeHuH. TeXxHHYECKHH MPOEKT
Tle)XHI/lKO HAa CTPOUTEIBCTBO CKBAXHUH. ['€0JIOro-TeXHUYECKUN HApSAI.
18 [lokazaTtenu, onpenensioue MPOJOKUTEIBHOCTh —IUKIA
IKOHOMMYECKHE
cTpouTenscTBa ckBakuH. CropocTh OypeHusi. CebecTouMoCThb
nokaszareJim  OypeHusi
CTPOUTENIbCTBA CKBAKUHBI.
CKBAKUH
5.3. JIaGopaTopHbIi NPAKTUKYM
Tabauna 4
Ne HaumenoBanme pa3jaena
Conep:xanue pasjaena
n/n AUCHUILINHBI
Onpenenenue Tmoka3aTelled MEXaHUYECKMX CBOWCTB
DuU3UKO-MeXaHHUYeCKHe
1 N TOPHBIX OPOJ METOJOM BJABJIMBaHM IITaMIa
CBOIICTBA rOPHBIX MOPOJ =
Onpenenenre abpa3uBHBIX CBONCTB TOPHBIX MOPOJL
N3yuenne KOHCTPYKIHMH OypOBBIX JOJOT U OYypUIBbHBIX
2 | HHcTpyMeHT 1Jisi OypeHusi | TOJOBOK.
M3yueHne n KoIMpOBaHUE U3HOCA OTPA0OTAaHHBIX JOJIOT.
OrmpezenieHne BENMYMHBI HAYaIBHOM MEXaHHMYECKOU
CKOPOCTH IIPOXOJKH M TEMIAa CHW)XXEHHUS CKOPOCTH
MIPOXOJIKH BO BPEMEHHU.
3akoHoMepHOCTH PadoThI =
N3ydeHne 3aKkOHOMEPHOCTEN pa3pylIEHUs TOPHBIX MOPOJ
3 NMOPOJ0PAa3PyIIA0IIEr 0
1IapOIIEYHBIMU JOJIOTAMHU.
HHCTPYMEHTa
[IpyHIMD TNPOEKTUPOBAHHUS PEXKUMOB OypeHUs MpHU
3a0ypuBaHNU CKBa)KHHBI, 3ap€3Ke HOBOTO CTBOJIA, OTOOpE
KEpHa.
4 3a0oiiHbIe IBUTaTEIH M3yueHne KOHCTPYKIMIA 3a00MHBIX JBUTATENIEH.
Pacuer cymmapHoii moTpeOHOCTH OYpOBBIX JOJOT U
5 BypunibHas KoJ10HHA yMmap P P A
anemeHToB KHBK niist ctponTenscTBa CKBaXKuH.
[IpoexTpoBaHuEe NMPOMBIBOYHOMN KUIKOCTH IIPU Pa3HbIX
criocobax OypeHusl.
I'mapoaspoaunamuka > v
6 . Pacyuer cymmapHOil = MOTpPeOHOCTH  NPOMBIBOYHOM
LHUPKYJISIMHOHHON CHCTEMbI
KHUJAKOCTU U €€ KOMIIOHEHTOB Ul CTPOUTENbCTBA
CKBAXKHUH.

5.4. IllpakTHyecKue 3aHITUSA
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Ne .
/i Ne pazgesia IMCHUIITHHBI TemaTuka NpaKTHYECKUX 3aHATHI (CEMHHAPOB)
N3ydyeHne HCTOYHUKOB HHPOpPMALMU O TE€OJIOTHU
1 O0mme ceegeHus e $op
paiioHa ¥ TEXHOJIOIMH OypeHusl.
2 O030p coBpeMeHHBIX c0co00B | V3yduenuss koHTpoist OypeHus (¢ pacumm@poBKOM
OypeHust muarpamm ['MB u 3anuceit cranumii ['TK).
VYcTaHOBIIEHHE XapaKTEpPUCTUK CBOMCTB TOPHBIX
Du3nKo-MexaHnYecKne
3 o MOPOJ U UX MCIIOJIb30BAaHUE JUISl IIPEABAPUTEIBLHOTIO
CBOICTBA FOPHBIX MOPOJ
BbIOOpA THIIA JI0JIOTA.
N3yueHne  KOHCTPYKLMH  I[OPOAOPA3PYLIAIOLINX
UHCTPYMEHTOB
4 HNucTpymeHT 1i1s1 Oypenust pyM =
Pacnpenenenue paspe3a Ha MHTEpBaJbl OJAMHAKOBOMN
OypHMOCTH.
3akoHOMepHOCTH PadoThI
5 NOpPOo0pPa3pyLIAI0IIEro Br100p panmoHanbHbIX TUIIOB MAPOIIEYHBIX 10JIOT
HHCTPYMEHTA
. [IpoexTupoBaHue pexxuMa TypOMHHOro OypeHus (c
6 3a0oiinble ABUTaTe N P P pe P P (
BBIOOPOM THMA 3a00WHOTO JBUTATEIsN).
BpararensHbiii ciocod OypeHus
Crnenunduxa TexHonoruu P P =
7 W3yuenne OCHOBHOrO 00OpymoBaHust OypoBOi
Pa3JIHYHBIX CIIOCO00B OypeHus
YCTaHOBKH
N3ydyeHne  OCHOBHBIX  3JIEMEHTOB  OypuIIbHOU
KOJIOHHBI
8 BypunibHas KoJ10HHA Pacuer OypuinbHON KOJIOHHBI.
IIpoBepka OypHIIbHOMN KOJIOHHBI Ha
BUOPOYCTONYHMBOCTb.
9 I'mapoaspoaunamuka Y4er ruapaBInyYeCcKUX I1apaMeTpPOB IIPOMBIBKU IIPU
HUPKYJISIHOHHONM CHCTEMbI | IPOEKTUPOBAHUM YIiIyOJIeHus 3a00s1.
Pacuer OypuibHON KOJIOHHBI HA TPOYHOCTD.
IIpoexTHpOBaHNE KOMIIOHOBOK
10 ObocHOoBaHME BBIOOpPAa pAacUETHBIX HArpy3oK U
U pacyeT OypHJIbHBIX KOJIOHH
K02()PuUIMEeHTOB 3amaca NPOYHOCTH
Beibop onTumanbHOrOo pekuma  OypeHus 10
Bb16op criocoba n metonuke 'AHI.
11 NPOeKTHPOBaHMe pe;kUMOB | Beibop  onTuManbHOro  pexuma  OypeHus ¢
OypeHHsl CKBAa:KMH HCIIOJIb30BAHUEM MaTeMaTH4ecKOi MOJIETH
BHUUWBT. OxoHyatenpHbIi BEIOOP THUIIA JOJOTA.
12 OcJ10:kHeHus1 Ipu OypeHnu I'mymenune I'HBII, BO3HMKIIMX BO BpEMs CIIyCKO-
CKBAKHH MIOJIbEMHBIX OIl€paLvi
13 ABapuu B OypeHun PacueTs! 10 0CBOO0XKICHHIO IPUXBAYEHHBIX TPYO

6. CamocrosiTesibHasi padoThI CTYI€HTOB 110 JUCHHUILINHE

CamocrosTenbHas pabota o aucuurnHe coctabiser: ODPO 80 vaco; 3P0 124 yaca.

[IporpamMMoil mpeaycMaTpUBaeTCsl CaMOCTOATEILHOE OCBOECHHE YacTHU Pa3fiesioB Kypca.
PesynbraTom u3yuenus spusierca pedepar oobemoM 8-12 ctpanui. Ilocne cobecempoBanus u
3auUThl pedepara TemMa cuuTaeTcss ycBoeHHOM. Ha m3yueHue Tembl, cocTaBieHue pedepara u
3amuty orBoautcs 10 yacos.

Tembl 111 CaMOCTOATEIBLHOI0 H3YYECHUS
1. TlonsTHEe O IMKJIE CTPOUTENHCTBA CKBaXXHUHBI M ero cTpykrype. CopaepxkaHHe OCHOBHBIX
JTAIOB IIUKJIA CTPOUTEIILCTBA.
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MexaHu3M paspyllIeHHs] TOPHBIX IIOPOJ, BJABIMBAHME KAaK OCHOBHOW BHUJ BO3ACUCTBUSA
BOOPY>KEHUS IIPU MEXaHUYECKOM pa3pyLIEHUU TOpHBIX opoJ. CkaukooOpa3HOCTh Mpolecca
pa3pyLIeHMsI TOPHBIX IOPOJI IPU B/IaBJIMBAHUU.

Oco0eHHOCTH pa3pyLIEHUs: TOPHBIX MOPOJ MPH JUHAMUYECKOM BJIABIMBAHUU. Y CTAIOCTHOE
pa3pylIeHHEe FTOPHBIX MOPOJ.

KOHCTpyKIIMM ~ KEpHOIIPUEMHBIX  YCTPOMCTB CO CBEMHBIMH W  CTalMOHAPHBIMU
KEPHOIIPUEMHUKAMU.

Konctpykuuu OypunbHbIX rosioBok. Kiaccuukanus ropHbeIX MOpoj Mo TPYAHOCTH 0TOOpa
KepHa. IHCTpYMEHT crieliMajbHOrO0 Ha3HAYEHUS.

[TukooOpa3Hble, 3ape3Hble U (pe3epHble J0JI0Ta; PACIIMPUTENH; KaluOpupyrolee-
HEHTPUPYIOLUI HHCTPYMEHT; Ha3HAYCHHE, IIPUHLIUI PAaOOTHI 1 OCOOCHHOCTH KOHCTPYKIIHUIA.
BnusiHue napameTpoB pexxuMa U TEXHOJIOIMM OypeHHs Ha BbIXoJ KepHa. [IpuHiuns! BeiOopa
KEPHOIPUEMHOT'O YCTPOMCTBA M OyPHILHOU TOJIOBKU B PA3HBIX YCIOBHSIX.

BeixonHas xapakrepucTika 31eKTpoOypa U (GakTopsl, BIUAIOLIME Ha HEE.

Pacuer momyctumoii oceBoii Harpy3ku Ha A010TO. CrocoObl peryaupoBaHHs YacTOTHI
BpALLEHUs Baja IEKTPoOypa.

CoBmecTHast paboTa 3JeKTpoOypa C THAPOMOHUTOPHBIMH JOJIOTAaMHU; TMPUHIUIT pacuera
HE00X0/IMMOT0 Pacxoa MPOMBIBOUHOM KHUJIKOCTH.

KoadduumenTs! nepenaun MOITHOCTH Ha 32001 U MYTH WX TTOBBILICHHUS.

Metonabl MCHONB30BAHUS WM YCTPAHEHHs] OTICNIBHBIX BHUJOB KOJICOaHUN B OypuIIbHOM
KOJIOHHE.

BonHoBBIE OTpa)kaTenu, aMOpPTU3aTOPbl; MPUHLUIBI MX JEHCTBUSA; JOCTOMHCTBA W
HEJ0CTaTKHU.

HeycTtanoBuBiurecs TedeHus 0JHO(A3HbBIX )KUIKOCTEH B LUPKYISILIMOHHOMN cCUCTEME.
Oco0eHHOCTH TEXHOJIOTMH OypeHHs TOPU30HTAIBHOIO — PA3BETBJICHHBIX CKBAXKUH.

Onenka 3¢¢extuBHoctt KHBK 1o npepoTBpallleHuI0 WIM CHUXEHHIO HHTEHCHUBHOCTHU
CaMOIIPOU3BOJILHOTO UCKPUBIICHUS CTBOJIA CKBAYKUH.

Ocob6ennoctu BbiOopa KHBK g OypeHuss HakJIOHHBIX CKBaXHMH. BbIOOp M pacuer
oTkJIoOHAromMX KoMnoHoBok 1 KHBK st perynupoBanus yria.

Bb100p MiI0THOCTH POMBIBOYHOM JKUKOCTH.

[Tpubopsbl, npuMeHsieMble AJ11 KOHTPOJIS Ipoliecca OypeHHs..

[Tpumenenne OBM 115t oniepaTUBHOTO KOHTPOJIS M ONTUMHU3ALUHU PEXKUMOB OypeHHUs.
CebecTOMMOCTh CTPOUTEIHCTBA CKBAKUHBI.

Ilepeuens TeM quis pedpepara
HccnenoBanust CKBaKUH B Iporiecce OypeHus
Omnpenenenne MecCT MOTJIOMIEHNUS, IPUTOKA U UHTEPBAJIOB 3aTPYOHOIO JBUKECHHUSI
HccnenoBanue HHTEpBAIOB nepdopanun o0caHbIX KOJIOHH
[TepBruHOE BCKPHITHE MPOTYKTUBHBIX IJIACTOB
['mapoauHaMHUecKOe COBEPIIEHCTBO CKBAXKUHBI
Peuentypel NpPOMBIBOUHBIX JKUAKOCTEH, IPUMEHSEMbIE IMPU TMEPBUYHOM BCKPBITHH
IIPOAYKTUBHBIX IJIACTOB
OO6canHblie TpyOBl U UX COETMHEHUS
TexHomornueckas 0OCHacTKa 00CaHBIX KOJIOHH
HccnenoBanue cKBaXXMHBI B IPOIIECCE OCBOCHUS

. YcnoBUs BO3HUKHOBEHUS ra30HEe(TEBOIONPOSBICHUN B CKBAXKMHAX
. [Ipenynpexnenue ra3oHedTeBOAONPOSBICHUI

. Ilpenynpexnenue razoHeTeBOIONPOSBICHUN

. [IpuxBatel OypuIbHBIX TPYO

. JINKBUanys NpuxBaToB

. ITHCTpyMEHTBHI 7151 BBIMOTHEHUSI IOBIIIbHBIX PadoT
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Y4eOHo-MeTOoAMYECKOE 0O0eceYeHHe AJIs1 CAMOCTOATEIbHOMH PadoThl CTY/IEHTOB
Centomkun C.B., ITormoB A.H., OranoB C.A. TexHonorus OypeHusi HEPTSHBIX U Ta30BBIX

ckBakuH. B 5 Tomax. T.l: yuyeOHHMK JUIsl CTyJIEHTOB BY30B. — 2-€ HW31. — [HOMECHbB:
TroMeHCKUH WHIyCTpUanbHbIi yHuBepcuret, 2017. — 576 ¢. — ISBN 978-5-9961-1328-6,
978-5-9961-1329-3. — TekcT : 3eKTPOHHBIN // DnekTpoHHO-Onbmuoreunas cuctema IPR

BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/83735.html.
Centomikna C.B., ITonmoB A.H., OranoB C.A. Texnonorust OypeHusi He)TSIHBIX U Ta30BBIX

ckBaxuH. B 5 tomax. T.2: y4eOHMK mJIs CTYyJIEHTOB BY30B. — 2-¢ U3]1. — TIOMEHb:
TromeHckuii nHAYyCTpHaNbHBIA yHUBepcuTet, 2017. — 560 ¢. — ISBN 978-5-9961-1330-9
(1. 2), 978-5-9961-1328-6. — TekcT: 7IEKTPOHHBIN // DNEKTPOHHO-OMOIMOTEYHAS CUCTEMA

IPR BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/83736.html.
Centomkun C.B., [TormoB A.H., OranoB C.A. TexHosorus OypeHHs HEPTSHBIX U Ta30BBIX

ckBakuH. B 5 Tomax. T.3: yueOHHMK JUIsl CTyJIEHTOB BY30B. — 2-€ HW31. — [IOMECHB:
TroMeHCKUN WHIyCTpUanbHbIi yHuBepcutet, 2017. — 342 ¢. — ISBN 978-5-9961-1328-6,
978-5-9961-1331-6. — Tekct : 37eKTpOHHBIN // DnexkTpoHHO-OnbIMoTeunas cuctema IPR

BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/83737.html.
Cenromikun C.B., IlonoB A.H., Orano C.A. TexHonorust 0ypeHus HeQTAHBIX U Ta30BbIX

ckBakuH. B 5 Tomax. T.4: yuyeOHMK JUIsl CTyIEHTOB BY30B. — 2-€ HM34. — [IOMEHb:
TromeHckuii HHAYCTpHANbHBIA yHUBepcuTet, 2017. — 571 ¢. — ISBN 978-5-9961-1332-3
(1. 4), 978-5-9961-1328-6. — TekcT : 3MEKTPOHHBIN // DIEKTPOHHO-OUOIMOTEUHAs CUCTEMA

IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/83751.html.

Cenromikun C.B., TloroB A.H., Orano C.A. TexHonorust 0ypeHusi HeQTAHBIX U Ta30BbIX
ckBakuH. B 5 Tomax. T.5: y4eOHHMK JUIsl CTYJIEHTOB BY30B. — 2-€ HW31. — [IOMCHB:
TroMeHckuil UHAYCTpHaNbHBIN yHUBepcureT, 2017. — 280 ¢. — ISBN 978-5-9961-1333-0
(1. 5), 978-5-9961-1328-6. — TeKCT : 3MEKTPOHHBIN // DIIEKTPOHHO-OMOIMOTEYHAS CHCTEMA
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/83738.html.

MypanxanoB U. B., [Tonomapenko B. A., Uepnsasckuii P. I'. Bypenue ckBaxun: yueOHoe

nocobue  (nmabopatopHbii  mpaktukym) —  CtaBponons:  CeBepo-KaBkazckwii
denepanbubiii  yamBepcuteT, 2018. — 133 c¢. — ISBN 2227-8397. — Tekct
ANEKTPOHHBIN // DnekTpoHHO-OMOmMoTeyHas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/92525.htmi

bypoBble craHku u OypeHue CKBaXHMH. bypeHue He(TAHBIX M Ta30BBIX CKBaKUH
[DnexTpoHHbIN pecypc]: naboparopusii npaktukym/ WM.B. MypanxanoB [u ap.].—
OneKkTpoH. TekcToBble naaHHble.— CrtaBpomnonb: CeBepo-KaBkaszckuil denepanbHbIit
yauBepcuteT, 2017.— 136 ¢.— Pexum mocryma: http://www.iprbookshop.ru/69376.html.
babasu 3.B. NnxeHepHble pacueTsl pu OypeHuu [DnekTpoHHbIH pecypc]/ babdasH 2.B.,
Uepnenko A.B.— DnextpoH. TekcToBble AaHHble.— M.: Unppa-Nnxenepus, 2016.—
440 c.— Pexum mocryna: http://www.iprbookshop.ru/51724.html.

3anuBuH B.I'., ABapuiinble cutyanuu B OypeHuu Ha HEPTH U ra3 [DIeKTpoHHBIHN pecypc]:
VYuyebHoe nocobue. / 3anusuH B.I'., Baxpomees A.I'. - M. : Undpa-Unxenepus, 2018. -
508 c. - ISBN 978-5-9729-0215-6 - Pexxum nocrymna:
http://www.studentlibrary.ru/book/ISBN9785972902156.html

babasun 3.B., KoHcTpykius HEDTSHBIX W Ta30BBIX CKBaXWH. OCIOXKHEHUS U UX
npeojoJeHue [DNeKTpoHHBINH pecypc]: YueOHoe mocobue./ babasn 3.B. - M. : Uudpa-
Wmxenepus, 2018. - 252 c¢. - ISBN 978-5-9729-0237-8 - Pexum jgocryma:
http://www.studentlibrary.ru/book/ISBN9785972902378.html

Kapkamanze I'.I'., Mexanuueckoe paspylieHne ropHbIX HOpoJ [DNeKTpoHHBIN pecypc] :
Y4eb. mocobue s By3oB / Kapkamamze I'.I'. - M: H3ngarensctBO MOCKOBCKOTO
rocymapcTBeHHOro TopHoro yHuBepcurtera, 2004. - ISBN 5-7418-0301-6 - Pexum
nocryma: http://www.studentlibrary.ru/book/ISBN5741803016.html

Kpeicuit H.U., [loBeiienue ckopocreid OypeHust U JeOUTOB HEPTEra3oBbIX CKBAKHH.
PazpaboTka M COBEpIIEHCTBOBAHHE COCTaBOB OYypOBBIX pAacTBOPOB, TEXHOJIOTUH U
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TCXHUYCCKUX CPCACTB NCPBUYHOIO U BTOPUYHOI'O BCKPLITUSA MPOAYKTHBHBIX IIJIACTOB
[DnexTponnbiit pecypc] / Kpwicuit H.U., Kpanusuna T.H. - M. : Uadpa-Umxenepus,
2018. - 340 c. - ISBN  978-5-9729-0242-2 - Pexum  pgocryna:
http://www.studentlibrary.ru/book/ISBN9785972902422.html.

7. OueHo4YHbIe CPpeACTBA

Bonpocekl k nepBoii pydexHoil aTTecTanumn
3naueHue OypoBBIX paboT B HedTerazomoOBIBAONMIEH M APYrUX OTPACIsIX HAPOIHOTO
XO03SICTBA.
KpaTkas xapakTepucTHKa COCTOSIHUS TEXHOJIOTHH U TEXHUKHU OypEeHUsI CKBAYKUH.
[lonsaTHe O CKBaxHHE, €€ OSJEMEHTaX, KOHCTPYKIIMH, O TIIOJIO)KEHHH OCH CTBOJIA B
MIPOCTPAHCTBE.
Knaccugukaius CKBayKuH, IPUMEHIEMBIX B HEPTEra30,100bIBAIOIICH MPOMBIIIIICHHOCTH: 110
HA3HAYCHHIO, 110 TIPOCTPAHCTBEHHOMY IMOJOXKEHHUIO OCH, TI0 XapaKTepy pa3MENICHUs YCTheB
U IPYTUM TIPU3HAKAM.
[ToHATHE O LIMKIIE CTPOUTENBCTBA CKBAXKUHBI U €0 CTPYKTYpE.
ConeprxaHrie OCHOBHBIX ATAIOB IMKJIA CTPOUTEIILCTBA.
[Tonsitue o cnoco6e OypeHwus.
Knaccugukaius COBpeMEHHBIX CITIOCOOOB.
KpaTkas xapakTepucTUKa CYIIHOCTH KaXKJIOTO CIoco0a; JOCTOMHCTBA, HEIOCTATKH, 001acTh
NPUMEHECHHUS, TICPCIICKTUBBI PAa3BUTHSL.

. OyHKIIMOHATBHAS cXeMa OypOBOM YCTAaHOBKH JIJISl BPAIIATEILHOTO OypEeHHSI.
11.
12.
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22.
23.

OCHOBBI MEXaHUKH TBEPABIX TEII.

ITonsTHe o HAIIPSA’KCHHOM COCTOSHUHN U MTPOCTBIX BUAAX €Io.

MexaHHUEeCKUE CBOMCTBA TBEPABIX TEJI: YIIPYTHE, NIACTHYCCKUE U TIPOYHOCTHBIE.

TexydecTs 1 POPMBI €T0 IPOSBICHUSI.

[ToHsITHE CIUIONIHOCTH TOPHOU TTOPO/IBI.

HanpspxkeHHOE cOCTOSIHIE TOPHBIX TIOPOJ B HEIPaxX 3€MIIH.

['eocraTrueckoe U OOKOBOE JIaBICHUE KaK KOMIIOHCHTBI TOPHOTO JIABJICHUSI.

Koadduuuent 6okoBoro pacrmopa.

[TopoBoe (Tu1acTOBOE) AaBICHHE B TOPHBIX MOPOAX.

ITonsTHe O KOB(i)(i)I/IHI/IeHTe AHOMAJIBHOCTHU U aHOMAJIBHBIX ITIJIACTOBBIX JTaBJICHHUAX.
['mapopaspsiB OPOA.

[TonsiTHEe 00 MHAEKCE TaBICHUS THAPOPA3PhIBA TIOPOJI.

MexaHnueckue CBOMCTBA TOPHBIX MOPOJ MPHU PA3TUYHBIX BHJIAX HANPSHKEHHOI'O COCTOSHMUS,
BIIUSIONINE HA HUX (DaKTOPBI.

OCOOEHHOCTH HANpPSKEHHOTO COCTOSIHUSL TOPHBIX IOPOJ MpH BJAABIMBAHUU KECTKUX
WHIEHTOPOB.

Omnpenenenue nokasareneil MEXaHUYECKHMXCBOWCTB TOPHBIX MOPOJ METOJOM CTAaTHYECKOTO
BJaBJINBaHUA IIITaMIIa.

Knaccugukaius ropHbsIx MopoJi N0 MEXaHUYECKUM CBOMCTBaM.

Cxauko00pa3HOCTh MpoIiecca pa3pyIIeHUs] TOPHBIX MTOPOJI MPU B/IaBIUBAHUH.

Bausaue nuddepeHnuansHOro aBieHUs, TeMIepaTypbl, CBOWCTB M KOMIIOHEHTOB
XKHUJIKOCTEW OKpYIKaroIIel cpebl Ha TPOIIecC pa3pyIIeHusI.

Oco6eHHOCTH pa3pylIeHNs TOPHBIX MOPOA MPU JMHAMUYECKOM BJIaBIMBAHUH.

YcTanocTHoOe pa3pylieHre TOPHBIX MTOPO/I.

AOGpa3uBHOCTH TOPHBIX MOPO/I.

IIpouecc U3HAIMBAHUS U €T0 XapaKTEPUCTUKH.

Metoap! u3ydeHus: abpa3suBHBIX CBOMCTB TOPHBIX MOPOI.

Knaccudukanus abpa3zuBHOCTH.

BypuMocTh TOpHBIX OPOJ U UX KJIACCHU(PHKAINA, TTOKa3aTelIn OypUMOCTH.

Knaccugukanuss mopoaopa3pymarmero WHCTPyMEHTa 10 Ha3HAUYEeHUI0 W 10 XapakTepy
BO3/ICUCTBUS Ha TOPHBIE TIOPOJIBI.
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O06uacTh IpUMEHEHUS JOJO0T PEKYIIE-CKATBIBAIOINIET0 U NCTHPAIOIIEe-PEKYIIETO ISHCTBUSI.
[Tapoireunbie 0y10TA.

Oco0eHHOCTH KOHCTPYKIIMHU, H3TOTOBIICHUS U KIacCU(DUKAITIS MAPOIICUHBIX JOJIOT.
Copramenr gonot o Boopyxenuto ('OCT 20692-75).

KoHcTpyKTUBHBIE 0COOEHHOCTH BOOPY>KEHHUS IIAPOIICYHBIX JOJIOT PA3JIMYHBIX MOJIEIICH.
KoHcTpykinu onop mapormiedHbix 1010T U ux kinaccudukanus mo 'OCT 20692-75.
[TpoMBIBOUHBIE CHCTEMBI IIAPOMICYHBIX J0J0T, X kiaccupukanus no FOCT 20692-75.
KoHcTpyKIust 1 cOpTaMeHT HacalokK.

BrusiHue KOHCTPYKTUBHBIX OCOOCHHOCTEH MPOMBIBOYHBIX CUCTEM M KOH(QUTYPAIMH JOJI0TA
Ha Ka4eCTBO OYUCTKH 32005 OT BHIOYPEHHON MOPOIBI.

3aKOHOMEPHOCTH W3HAIIMBaHWS ¥ (AKTOPHI, BIHAIONINE HA €0 HMHTCHCHUBHOCTD.
HopMmanbHblii 1 aBapuiHbBINA U3HOC J0JIOT.

Kon anis kpatkoii 3anucu xapakrepa 1 CTeIeHH U3HOIIEHHOCTH J0JI0Ta.

JlocTonMHCTBA U HEAOCTATKHU MIAPOLIECYHBIX JOJIOT MO CPABHEHUIO C IPYTUMH BHAAMHU JOJIOT.
Knaccudukanus KepHOIPUEMHBIX YCTPOUCTB.

KoHCTpyKIIuM ~ KEpHONPHUEMHBIX  YCTPOHCTB CO ChEMHBIMU U  CTal[MOHAPHBIMU
KEpHOIIPUEMHUKAMH.

KoHncTpykiiuu 6ypuibHBIX TOIOBOK.

WHCTpYMEHT crieluanbHOT0 Ha3HAYCHWSI, PUHIIAIT PA0OTHI U 0OCOOCHHOCTH KOHCTPYKIIUH.

OO0pa3zen BapuanTa ajs npoBeaeHusi 1 pyoe:xxkHoi aTTecTanumn

MexaHn4yeckue CBOMCTBA TBEPBIX TEII: YIPYTHE, IVIACTUYECKUE U TPOYHOCTHBIE.
TexyuecTs U GOPMBI €ro MPOSBICHUS.
[ToHsITHE CIITIOIIHOCTH TOPHOM MOPOIBI.

Bonpocs! ko BTOpoii py0e:kHOM aTTecTAlMH
[TonsiTue o pexxume OypeHwUs.
[TapameTpsl pexrma OypeHus: U KpuTepun ero 3QpPeKTHBHOCTH.
3aKOHOMEPHOCTH PaOOTHI AOJOT.
HavanbHas MexaHuueckasi CKOPOCTh MPOXOJAKH, TEMII MMaJIEHUSI MEXaHUYECKOW CKOPOCTH BO
BPEMEHHU M NPOJOJDKUTEIBHOCTh PabOThl JI0J0Ta Ha 3a00e — MOKa3aTesd, ONpeAesstonne
KOHEYHBIE Pe3yNbTaThl pabOThI J10JIOTAa U MEXAHUYECKYI0 CKOPOCTh IPOXOJKU B JHOOOMH
MOMEHT OypeHHs.
®daxTop, BIUSIONINE HA MIOKA3aTeIu padOThI 10JIOT.
3aBUCHUMOCTH HAadaJbHOM MEXaHWYECKOW CKOPOCTH MPOXOJKH, OT CBOMCTB TOPHOM MOPOJBI,
TUIIA /10JI0Ta, OCEBOM HArpy3kM Ha HEro M 4YacTOThl €ro BpallleHHUs, YCIOBHH peanu3anuu
MEXAHUYECKON MOIIHOCTH MOJBOAUMOMN K JIOJIOTY, BHJIA, CBOMCTB, pacxoja IPOMBIBOYHOU
KUJKOCTU U CKOPOCTH UCTEUEHHUsl €€ M3 HAcaJOK, BEJIMYMHBI I'MJIPaBIMYECKON MOIIHOCTH,
MOJIBOJIUMOH K J0JIOTY, TG depeHIMaTbHOTO JaBICHHUS.
Junarpamma nu3mMeHeHHsl yrayOsaeHus 10J10Ta 3a OJUH 000pOT OT OCEBOW HArpy3KHu.
[TyTu ynydieHus kayecTBa OUMCTKH 3a00s1.
3aKOHOMEPHOCTH HW3MEHEHHS MEXaHHYECKOM CKOPOCTHM MPOXOJKH BO  BPEMEHH,
00yCJIOBJICHHbIE N3HAIIMBAHUEM 3JIEMEHTOB JI0JI0Ta.
BnusiHue pa3nuyHbIX (aKkTOpOB Ha TEMIT CHIDKEHHS MEXaHHMYECKOM CKOPOCTH MPOXOJKH BO
BPEMEHHU U JOJITOBEYHOCTH OIOPHI 10JIOTA.
PanmronanpHas Mpoa0mKUTEIEHOCTE PabOTHI 10JI0Ta Ha 3a00€, BBIOOD €€.
Pacuer Bpararomnero MOMeHTa 1 MOIIIHOCTH, HEOOXOAUMOM i pabOoThI A0JI0Ta Ha 3ab0e.
[TonsiTre 06 yiaJJleHHOM MOMEHTE.
@DakTOpBl, BAUAIOLIUE HA BETUUYHUHY YAECIBHOIO MOMEHTA.
OcoOeHHOCTH pa3pylIeHHs] TOPHBIX MOPOJA KOJBIEBBIM 3a00eM MpH OTOOpE KEepHa, MpH
pacIIMpeHUH CTBOJIA PACILIUPUTETIS.
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Criermuduka cTyrneH4aToro pa3pymeHus 3a00s.

Crnemnuduka pexxnuma OypeHust mpyu 0TOOpe KepHa.

BnusiHue napameTpoB pekuMa U TEXHOJIOTHH OYpeHUs Ha BBIXOJI KEpHA.

[TpuHiunsl BbIOOpa KEPHOINPUEMHOIO YCTPOHCTBA M OYpHUIBHOM TOJNOBKM B Pa3HBIX
YCIIOBHSX, YCTPOUCTBA U OYPUIIbHOM T'OJIOBKH B Pa3HBIX YCIOBHSX.

OcHoBHBIE TpeOOBaHMsI K 3a00MHBIM JBUTATEIISAM.

Knaccudukanus 3a00iHBIX JTBUTATEICH.

Typ600ypBL.

YCTpoiicTBO U MPUHIIMII ASUCTBUS TYpOOOypa.

XapakTepuCcTUKa TYpOUHBI IPU TOCTOSTHHOM Pacxoie.

Kputepun ruipoauHaMuueckoro noo0us B TypOMHax.

®dopmyiibl 10100Us U UX IPUMEHEHHE.

Buast Typ600ypOB, X JOCTOMHCTBA U HEOCTATKH.

BuHTOBBIE 3a00MHBIE ABUTATEIIH.

VYerporicTBo u npuHuun Aeicreust B3/1.

JIOCTOMHCTBA U HETOCTATKU BUHTOBOI'O 3a00MHOI0O IBUraTesl.

OnexTpoOypsl. KOHCTpYKITHS IIeKTpOOYPOB B CHCTEME TOKOITOABO/IA.

BeixosiHas xapakTepucTHKa 31eKTpoOypa U (GakTophl, BIUAIOLINE Ha HEE.

Oco0eHHOCTH TEXHOJIOTMH POTOPHOTO OypeHusl.

[IpyHIMOBI  HOPMHUPOBAaHMS pacxoja NPOMBIBOYHOM JKMJIKOCTH M PEryJupOBaHMS
TU/IPABIMYECKON MOILIHOCTH, IOJBOUMOM K JI0JIOTY.

OrpaHuyeHus, HakjaJblBaéMble HAa PpPEXHUM POTOPHOTO OypeHUs  TEeXHUYECKOil
XapaKTEPUCTUKON OypOBOM YCTAHOBKH U IPOYHOCTHIO OYPHIIbHOMN KOJIOHHEI.

CriocoObI KOHTPOJIS 32 OTPAOOTKOM J10JIOT IIPU POTOPHOM OYpEHUHU.

OCOo0EHHOCTH TEXHOJIOTHH TYpOMHHOTO OypeHHs: B3aUMOCBSI3b TApaMETPOB PEKUMA.
BiusiHue auHamMuuHOCTH paboTHI 10J10Ta Ha YacTOTY BpallleHus Bajia TypOooOypa.

[TpuHuMIIBI pacyeTa XapaKTEpHBIX 3HAUYEHUH YacTOThl BpallleHUs Baja IpPU MOCTOSHHOM
pacxojie MPOMBIBOYHOM KUAKOCTH.

Pacuer pacxoma mHpPOMBIBOYHOM KUAKOCTH, HEOOXOAMMOIO JJisi YCTOMUMBON padOThI
TypO0Oypa npu 3a1aHHON 0CEBOM Harpy3ke Ha J10JIOTO.

KoHTposb yacToThl BpalieHus Bajia Typoooypa.

Crioco0b! perymupoBaHMsl 4aCTOThI BpallleHUsl.

[Tpunuunel BbIOOpa auameTpa, THUNA M 4YHCIa CEKIUl TypboOypa, a Takxke pacxoja
IPOMBIBOUHOM KHMJIKOCTU AJIs1 OypeHHs CKBaXKUH.

OO61ue 3aTpaThl MOLUTHOCTH Ha MPoIlecC TYypOMHHOTO OYpeHHUs.

KoadduunenTs! nepenaun MOUTHOCTH Ha 3200 U MyTH WX MOBBILIEHHUS.

Oco0eHHOCTH TEXHOJIOTHH OypeHUsi C MOMOILBIO PEaKTUBHO-TYPOUHHBIX JBUraTENIEH.
B3anMocBsi3p mapamerpa pexuma OypeHus npu ucnosb3oBanuu B3/1.

KommuiekcHast xapakTepucTHKa COBMECTHOM paboThl cucTteMbl «Hacoc-B3/[-nonoro-nopoaa
32005 P MOCTOSTHHOMPACXO0/1€ TPOMBIBOUHON KHUIKOCTH.

Binustnue nuHaMudHOCTH paboTHI 10J10Ta HA YacTOTY BpamieHus Baita B3/1.

[Tpuniunsr BeiOOpa auamerpa W uMciaa cekuuid B3Jl, a Takxke pacxoma MPOMBIBOYHOM
KUAKOCTHU 11 OypEeHUs CKBAXKUHBI.

KoadduimenTs! nepenaun MOITHOCTH Ha 3200 U MyTH WX MOBBILICHHUS.

Oco0eHHOCTH TEXHOJIOTHH OYypEeHHS C TOMOIIBIO AIEKTPOOYpPOB.

B3anmMocBs3b mapamMeTpoB pexxuma OypeHus U UCTIOIb30BaHUH JIEKTPOOypa.

Pacder nomycTtumoii 0ceBOil Harpy3Ku Ha 10JI0TO.

Crioco0b! perynmupoBaHyst YacTOThI BpallleHUs Bajia 3JeKTpoOypa.

CoBMecTHas pabora 31eKkTpoOypa C THAPOMOHUTOPHBIMU JOJOTaMH; MPUHIUI pacyera
HE00XO0IMMOT0 PacXoa MPOMBIBOUHOM KHJIKOCTH.

Koaddurmentsr mepenayrt MOITHOCTH Ha 32001 U IMTyTH UX MTOBBIIICHUS.
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O0pasen BapuaHTa 1715 nNpoBeaeHust 1 pyOe:kHoil aTTecTanuu

Pacuer Bpararomiero MOMeHTa U MOIIHOCTH, HEOOXOAUMOH JuId pabOThI J0I0Ta Ha 3a00€.
[TonsTHE 00 y1alEeHHOM MOMEHTE.
@DakTOphbl, BAUSAIOLIUE HA BETUUYHUHY YAEIbHOIO MOMEHTA.

Bonpocs! k 3k3amMeHy
[TonsiTrie 0 HANPSKEHHOM COCTOSIHMH U MPOCTHIX BUAAX €TO.
MexaHu4ecKkrue CBOMCTBA TBEPBIX TENI: YIIPYTHe, IUIACTHUYECKUE U IPOYHOCTHBIE.
TexyuecTs 1 GOPMBI €ro IPOSBICHUS.
[ToHsITHE CIITIOIITHOCTH TOPHOM MTOPOJIBI.
HanpspkeHHoe cocTosiHuEe TOPHBIX MTOPOJ B HEJPax 3€MITH.
['eocraTnueckoe u OOKOBOE JIaBICHNE KaK KOMIIOHEHTHI TOPHOTO JIaBJICHHUS.
Koaddumuent 60koBoro pacropa.
[TopoBoe (Tu1acToBoe) AaBiIeHUE B TOPHBIX MOPOIaX.
[TonsiTre o ko3 PuIeHTe aHOMATBLHOCTU M AHOMAJIBHBIX IJIACTOBBIX JAaBJICHUSX.
I'unpopaspsIB MOPOI.
[TonsiTrie 06 MHIEKCE NaBIEHUS TUAPOPA3PbIBA TOPO/I.
MexaHu4eckne CBOMCTBA TOPHBIX IOPOJX TPH Pa3IMYHBIX BHJAX HANPSIKEHHOTO
COCTOSIHHMS; BiUstoliue Ha Hux (¢aktopsl (OITK-4).
3HayeHne OypoBBIX pabOT B He(Tera3zoqo0BIBAIOIIEH M APYTHX OTPACiAX HapOIHOTO
X0341CTBa.
Kpartkast xapaKTepUCTHKa COCTOSIHUS TEXHOJIOTHH U TEXHUKH OypPEHHUSI CKBaXKHH.
[TonstTe o0 CckBaxuHE, €€ SJIEMEHTax, KOHCTPYKIIMHU, O TOJIO)KEHWHU OCH CTBOJA B
IIPOCTPAHCTBE.
Knaccudukanus cCKBaKuH, MPUMEHSIEMbIX B He(TEra3000bIBAIONICH MTPOMBIIIICHHOCTH:
[0 HA3HAYEHHUIO, MO0 MPOCTPAHCTBEHHOMY IOJIOKEHHUIO OCH, 10 XapakKTepy pa3MEIlEeHUs
YCTbEB U IPYTHM MPU3HAKAM.
[ToHsITHE O IHMKIIE CTPOUTENHCTBA CKBAXXHHBI M €r0 CTPYKTYpE.
CopepxaHrie OCHOBHBIX TAlOB 1IUKJIA CTPOUTENHCTRA.
[TonsiTue o cnoco0e Oypenus. Knaccugukaiys coBpeMeHHBIX CIIOCOOO0B.
Kparkass XapakTepucTUKa CYIIHOCTH KaXJI0ro crnocoba OypeHus: JOCTOMHCTBA,
HEJIOCTAaTKU, 00JIacTH MpUMeHEeHUsl, iepcrekThBbl pazsutus (ITKP-5).
@OyHKIMOHANbHAs cXeMa OypOBOIl YCTaHOBKH IS BpaIlaTeIbHOTO OypeHusl.
OCHOBBI MEXaHUKHU TBEPABIX TEIL
OCOOEHHOCTH HANpsKEHHOTO0 COCTOSIHUA TOPHBIX MOPOJ IMPH BJAABIMBAHUU SKECTKUX
WHJ/ICHTOPOB.
Onpenenenue nokasarenaei MEXaHNYECKMXCBOWCTB TOPHBIX MOPOJ METO/IOM CTATHYECKOTO
BJIABJIMBAHUS ITAMIIA.
Knaccugukaius ropHbIx MopoJi 10 MEXaHUYECKUM CBOMCTBaM.
Cxauko00pa3HOCTh MpoIiecca pa3pyIIeHUs] TOPHBIX MTOPOJI MPU B/IaBIUBAHUH.
Biausiaue auddepeHunanbHOro JaBieHUs, TEMIEpaTypbl, CBOHCTB M KOMIIOHEHTOB
KUAKOCTEN OKPYKAIOIIEH CpeJibl Ha MPOLECC pa3pyLIeHUsI.
Oco6eHHOCTH pa3pylIeHHs TOPHBIX MOPOA MPU JMHAMHUYECKOM BJIaBIMBAHUH.
YcTanocTHoe pa3pyllieHrne TOPHBIX TOPOJ.
AOGpa3uBHOCTH TOPHBIX MOPO/I.
[Tporecc M3HAIIMBAHUS U €T0 XapaKTEPUCTHKH.
Metoap! u3ydeHus: abpasuBHBIX CBOMCTB TOPHBIX TOPOJ.
Knaccudukanus abpa3zuBHOCTH.
BypuMocTh TOpHBIX OPOJ U UX KJIACCHU(PHUKAINA, TTOKa3aTeNnu OypUMOCTH.
Knaccudukanus nopomopa3pyiaromero HHCTpyMEHTa [0 Ha3HAUYEHHUIO U MO XapaKTepy
BO3/ICUCTBUS Ha TOPHBIE TIOPOIbI.
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OO6nacTp TNPUMEHEHHS JIOJIOT PEXYILIE-CKATBIBAIOMIETO M HMCTUPAIOIIEE-PEKYIIETO
neiicteus (OITK-4).

lapomeunsie gonota. OcOOEHHOCTH KOHCTPYKIIMH, W3TOTOBJICHUS W KiacCH(pUKaus
[IAPOLICYHBIX JIOJIOT.

CopramenT aooT 1o Boopyxenuto (IOCT 20692-75).

KoHcTpyKTHBHBIE 0COOEHHOCTH BOOPYXKEHHS IIAPOUICUHBIX JOJIOT Pa3IMuHbIX MOJICICH.
Konctpykiuu onop mapomednsix 10710T ¥ ux knaccuduxanus no FOCT 20692-75.
[TpoMBIBOYHBIE CHCTEMBI MIAPOMICYHBIX A0JIOT, UX Kiaccudukamus mo 'OCT 20692-75.
KoHcTpyK1us U COpTaMEHT HacaloK.

BnusiHue KOHCTPYKTHUBHBIX OCOOEHHOCTEH MPOMBIBOYHBIX CHUCTEM U KOH(Uryparuu
JI0JIOTa Ha Ka4eCTBO OUMCTKH 320051 OT BeIOypeHHoU moposl (OI1K-4).

3aKOHOMEPHOCTH M3HAIIMBaHUA U (AKTOpbI, BIUSIONIME HA €ro HWHTEHCUBHOCTb.
HopmanbHblii 1 aBapuitnblil n3noc qo0t (OITK-1).

Kon st kpaTkoit 3anucu xapakTepa U CTeleHH W3HOIIEHHOCTH JI0JIOTa.

JlocToMHCTBAa M HEIOCTATKM ILAPOLIEYHBIX JOJIOT MO CPABHEHMIO C APYTMMHU BHJIAMU
JIOJIOT.

Knaccugukarus KepHOIPHEMHBIX YCTPOUCTB.

KoHCTpyKIIUM ~ KEpHONPUEMHBIX  YCTPOHCTB CO CBHEMHBIMH U  CTallMOHAPHBIMH
KEpHOIIPUEMHUKAMHU.

KoncTpykiuu OypuabHBIX TOJIOBOK.

WHCTpyMEHT crienanbHOro Ha3HAYEHUs], IPUHIUI pabOThl U 0COOEHHOCTH KOHCTPYKIIMM.
[TonsiTue o pexume OypeHus.

[TapameTpsl pexrma OypeHus: U KpuTepun ero 3QpPeKTHBHOCTH.

3aKOHOMEPHOCTH PabOTHI JOJIOT.

HavanbHas mexaHumdeckasi CKOPOCTb MPOXOJAKH, TEMI MAJEHUSI MEXaHUYECKOM CKOPOCTH
BO BpPEMEHHM U MPOJOJDKUTENBHOCTh pPa0OTHI J0J0Ta Ha 3a00e — TOoKa3aTelu,
OTIpEeNIeNIAIONINEe KOHEUHBIE pe3yNbTaThl pabOTHl JOJ0Ta W MEXAaHHUYECKYI0 CKOpPOCTh
MIPOXOJKHU B JTFOOOH MOMEHT OypeHHUS.

®axTop, BIUSIOIINE Ha MIOKAa3aTeIu padOThI 10JIOT.

3aBUCMMOCTH HAYaJbHOM MEXAaHMUYECKOW CKOPOCTU IPOXOAKH, OT CBOMCTB TOPHOU
MOpPOJIbI, THMA J0J0Ta, OCEBOM Harpy3KM Ha HEro M 4YacTOThl €ro BpaLICHUs, YCIOBHM
peannM3aluy MEXaHWYECKOM MOIIHOCTH MOABOJMMON K JOJIOTY, BHJA, CBOWCTB, pacxoja
IPOMBIBOYHOW JKMJIKOCTH W CKOPOCTH MCTE€UEHHMs] €€ W3 HacaJoK, BEIMYUHBI
THJIPABINYECKOM MOIIIHOCTH, MOJIBOAUMOMN K A0JIOTY, MU PEpeHINaTBHOTO 1aBICHHUS.
Junarpamma u3mMeHeHHs! yrayOsaeHus 10J10Ta 3a OJUH 000pPOT OT OCEBOW Harpy3KHu.

[TyTn ynydieHus kayecTBa OUYMCTKH 3a004.

3aKOHOMEPHOCTH HM3MEHEHHS MEXaHWYECKOW CKOPOCTHM TIPOXOAKM BO BpPEMEHH,
00yCJIOBJICHHbIE 3HAIIMBAHUEM JJIEMEHTOB J0JI0TA .

BnusiHue pa3nuyHbIX GaKTOpOB HA TEMIT CHIDKEHUS MEXaHUUECKOH CKOPOCTH MTPOXOJIKU BO
BPEMEHHU U JOJITOBEYHOCTH OIOPHI 10JIOTA.

ParrionasnbHas MpoA0JKUTEILHOCTD PaObOTHI 100Ta Ha 3a0oe, Beioop e€ (OITK-1).

PacueT Bpainaromiero MOMEHTa 1 MOLTHOCTH, HEOOX0IMMOH 7151 paboTHI 10J10Ta Ha 3a00e.
[TonsiTre 00 y1aJJleHHOM MOMEHTE.

@DaKTOpbI, BAUAIOMINE Ha BETUYHHY YAESIbHOIO MOMEHTA.

Oco0eHHOCTH pa3pyIICHHUs TOPHBIX MOPOJ KOJBIIEBBIM 3a00eM IpH O0TOOpe KEepHa, Mpu
paclIMpeHUH CTBOJIA PACILIUPUTEIIS.

Crneuuguka cTyneHuaToro pazpyuieHus 3adosi.

Criermnduika pexxuma OypeHust mpu 0T0ope KepHa.

BnusiHue mapameTpoB pekuMa M TEXHOJIOTUU OypeHus Ha BBIXOJI KEpHa.

[TpuHMnsl BeIOOpa KEPHONPUEMHOTO YCTpOicTBa M OYypUIBHOH TOJIOBKM B DPAa3HBIX
YCIIOBUSIX, YCTPOMCTBA U OYPUIIBHOMN TOJIOBKH B PA3HBIX YCIOBHSIX.

OcHoBHBIE TpeOOBaHMs K 3a00MHBIM JIBUTATEIISIM.
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Knaccugukarus 3a00iHBIX IBUTaTEICH.
Typ600ypsl. YCTpONWCTBO U IPUHITUT ACHCTBUS TypOoOypa.
XapakTepucTuKa TypOUHBI IPH MIOCTOSHHOM Pacxoie.
Kputepuu rupoauHaMuueckoro nogo0us B TypOuHax.
@opmyIibl 0100Ms M UX IPUMEHEHHE.
Buasl Typ600ypoB, UX JOCTOUHCTBA U HEJIOCTATKH.
BunTOBBIC 3200iTHBIC ABUTATEIH.
VYerpoiictBo u npuniun aercteus B3/1.
JIOCTOMHCTBA M HEIOCTATKH BUHTOBOT'O 3a00MHOI0 JIBUTATE.
OnektpoOypsl. KoHCTpyKIUs 351eKTpoOypOB B cCICTEME TOKOIIOABOIA.
BrixosHas XxapakTepucTuKa 3JeKTpoOypa 1 (hakTOphl, BIUAIONINE HA HEE.
OcobeHHOCTH TeXHOIOTHH poTopHOro oypenwus (ITKP-5).
[IpuHIUIIBI HOPMUPOBAHHUS pPacXo/Ja MPOMBIBOYHOM JKUJIKOCTH U PEryJupOBaHUS
TUIPABINYECKON MOLTHOCTH, MOJBOIUMOM K JI0JIOTY.
OrpanuyeHus, HakKJIaJblBa€Mble Ha pEXKUM PpOTOPHOrO OypeHUS TEXHHUYECKOU
XapaKTePUCTUKON OypOBOW YCTaHOBKU U IPOYHOCTHIO OYPHIIbHOI KOJOHHBI.
CriocoObI KOHTPOJIS 332 OTPAOOTKO TOJIOT IPU POTOPHOM OYpEHUH.
Oco0eHHOCTH TEXHOJIOTHH TYPOMHHOTO OypeHHs: B3aUMOCBSI3b MapaMETPOB PexkKUMa.
Biustnue nuHaMudHOCTH pabOTHI 10J10Ta HA YaCTOTY BpallleHHs Baia TypOoOypa.
[TpuHIMIIBI pacyeTa XapaKTEPHBIX 3HAYEHHM YacTOThI BpAlllEHUs Bajla MpPHU MOCTOSHHOM
pacxozie MPOMBIBOUHOM JKUJKOCTH.
Pacyer pacxoma MpPOMBIBOYHOM >KHMIKOCTH, HEOOXOIMMOTO MAJisi YCTOWYMBOM pabOThI
TypO0Oypa npu 3aJaHHON 0CEBOM HArpy3Ke Ha JI0JIOTO.
KoHTposb yacToThl BpalieHus Bana TypooOypa.
Crioco0bI peryTupoBaHust YaCTOTHI BpAIlCHUSI.
[Tpunuunel BeIOOpa OuameTpa, TUMA M YHUCla cekiui TypOoOypa, a Takxke pacxoja
MIPOMBIBOYHOM JKUJIKOCTHU JUIsl OYpEHUS CKBaXKHH.
OO61ue 3aTpaThl MOLUTHOCTH Ha MPOIIECC TYPOMHHOTO OYpeHHUsL.
KoadduumenTs! nepenaun MOUTHOCTH Ha 32001 U MyTH WX TOBBIIICHHUS.
Oco0eHHOCTH TEXHOJIOTHH OypEeHUSs C OMOIIBI0 PEAKTUBHO-TYPOUHHBIX JBUTATEIICH.
B3aumocss3p napaMerpa pexxuma OypeHus npu ucnoiabzoBanuu B3/
KommuiekcHast XapakTepucTUKa COBMECTHOW paboThl cuctembl «Hacoc-B3/l-monorto-
nopo/ia 3a00s» IpU MOCTOSHHOM PacXo/ie MPOMBIBOUHOM JKHUKOCTH.
BnusiHue nuHaMUYHOCTH pabOTHI 10JI0Ta HA YacTOTY BpaiieHus Baja B3/1.
[Tpunuunel BeIOOpa AuaMeTpa M yuciaa cekuuii B3/, a Taxke pacxoja MPOMBIBOYHOM
KUAKOCTHU 11 OypeHHs CKBRKHUHBI.
Koaddurments nepenayn MOITHOCTH Ha 32001 U MTyTH UX MOBBIIICHUSI.
OCo0eHHOCTH TEXHOJIOTMH OYPEHUS C TOMOIIBIO AIEKTPOOYpPOB.
B3aumocss3p napaMeTpoB pexxuMa OypeHus py UCIOJIb30BaHUU JIEKTPOOypa.
Pacuer nomyctumoi 0ceBoil Harpy3Ku Ha J10JI0TO.
CrniocoOsl peryrpoBaHMs YaCTOTHI BpallleHUsl Bajia 3JIeKTpoOypa.
CoBMecTHas paboTa anekTpoOypa ¢ THAPOMOHHMTOPHBIMH JOJOTaMH; MPUHIUI pacyeTa
HE00XO0JUMOT0 Pacxo/a MPOMBIBOUYHOM KUIKOCTH.
KoaduimenTs! nepenaun MOIHOCTH Ha 32001 U TTYyTH MX MOBBIIICHUS.
Oo0pa3sen Outera 1J1 IK3aMeHa

MHWHHUCTEPCTBO HAYKHU 1 BBICIIEI'O ObPA3OBAHIA POCCHﬁCIﬁOﬁ OEJIEPALINN
I'POZHEHCKHNHU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKWU YHUBEPCUTET

nMeHHu akagemuka M. J[. MUJIHOHIIMKOBA

I[ncunmmna «TexHonorus 6ypeH1/I;1 HC(I)TSIHLIX 1 ra30BbIX CKBAXXHUH»

Wuctutyr __HedTu mraza  cnenumanusanus «Pa3paboTka u sKcIutyaTanusi HeTsSHbIX
MECTOPOKACHUI» CEMECTP



buer 1
1. TlonsTHE O HANPSHKEHHOM COCTOSTHUU U TIPOCTHIX BUAAX €TO0.
2. MexaHndeckne CBOMCTBA TBEPABIX TEI: YIIPYTHUE, MIIACTHYECKUE U TIPOYHOCTHBIE.
3. ITloHsATHE CIIJIOMIHOCTH TOPHOU MTOPO/IBI.

YTBEPX/IAIO:
«_» 202 r. 3aB. xkadenpoii «KbPOHI M» Xananos A.I11.

Texkyummii KOHTPOJIb
I[pumepsl pemienus 3aga4. Oc/10’)kHEHUU U ABAPUU NPU OYPEeHHH CKBAXKUH
3adaua 1. B ckBaxune riyounoit z = 400 M B pe3yibTaTe MOTJIOIMICHUS TJIWHUCTOTO
pacTBopa IIOTHOCTBIO p = 1220 Kr/m°> YPOBEHb JKUAKOCTH cHU3MICA Ha Her = 90 m. Tpebyercs
HalTH OTHOCHUTEJILHOE JaBJICHHE 110 caeayromen Gpopmye (1).
Po = p(ZII.I‘._HCT)’ MIla (l)

Zn.r.'Ps
3610(111(1 2. HpI/I BCKPBITHH TPCHIMHOBATBIX W OIIIIAKOBAHHBIX 633aHLTOB YCTBCPTUIHOI'O

BO3pacTa MPOU30IILJIO MOMVIOMIEHHE IPOMBIBOYHOM KUIKOCTH (BoAbl). B mpouecce Oypenus npu
pabote Hacoca 3a Bpemsi T = 45 MHUH ypoBEeHb B €MKOCTH, IIJIOLIa/lb OCHOBAaHUSI KOTOpor S = 9
Mm%, camsmncst Ha h = 0,6 M. Haiitu 06beM Bozbl, KOTOPBII MOTJIOTHIIA CKBAKKHA O (opMyJie
(2), u ckopocTb ororieHus 1o dpopmyie (3).

O0BeM pacTBOpa, KOTOPHIH MOTIOTHIIA CKBAKHHA, HAXOAUM 110 Gopmyie (2):

Q = Sh, v’ 2
CKOpOCTh TOTJIONICHUSI BBIYUCIISIEM U3 BhIpaxkeHus (3):
60
01 = Q2 3)

3aoaua 3. 3amepsl ypoBHEH B CKBa)XHMHE Jallil CIEAYIOIIUE PE3YJIbTAThl: CTATUYCCKHUHA
ypoBeHb Ha pacctosiHuu He, = 117 M ot yctbs. [lpu pabore oanoro Hacoca 11I'pb ¢ 90-mm
BTYIKaMu Tipi nofade Q = 18 m%/u quHAMIYCCKH YPOBEHb YCTAHOBHICS Ha riyonHe Hyy =
92 M. Onpenenutp KO0dQ(UIMEHT MOTJIOMIAIONICH  CIIOCOOHOCTH,  XapaKTePU3YIOIIUI
MPOIYCKHYIO CIIOCOOHOCTH TpeluH 1o dhopmyiie (4).

K=—% (4)

HCT_HLLI/IH



7.4. OnucaHue mnokKaszarejied M KpPUTEPHEB OLEHUBAHHMSI KOMIIETEHIUI HA PAa3JIMYHBIX JITanax MX (POpPMHPOBAHUS, ONMUCAHME IIKAJbI

OllcHUBAHUS.
Tadauua 7
Ilnanupyembie pe3yibTaThl 0CBOCHHS KpuTtepun oneHuBaHus pe3yJbTaTOB 00YUYeHHS HaumenoBanmne
KOMOETEeH MU meHee 41 0as10B 41-60 6a1;10B 61-80 6as10B 81-100 6ay10B OLICHOYHOT0
(HeypoBJjieTBOpUTEJ | (YI0BJIETBOPHUTEIb (xopomo) (OTJIM4YHO) CcpeacTBa

OIIK-1. Cioco6eH pemaTh MPOU3BOACT

BEHHBIC U (MJIH) UCCIIeI0BATEIbCKHE 3a/1a41 MPO(HECCHOHANIBHON IEATEIBHOCTH C YIETOM OCHOBHBIX TPEOOBaHUM
¥ oTpeOHOCTEH HepTerazoBoii OTpaciu

3HaTh: pexXUMbI pa0b0Thl HeDTAHBIX M | YacTHYHOE BIaJeHUE Henonueie 3Hanust | ChopMUpPOBaHHEIE, CdopmupoBan-
ra3oBBIX I1JIACTOB, CITOCOOBI HO CoJIeprKaIue HEBIE
OKCIUTyaTallil  CKB&XXUH,  OCHOBBI OT/ENbHEIE CucreMarnuec-
BbIOOpa  palMOHATIBHOTO  crocoba npoOeIbl 3HAHUS KHe
AKCILTyaTaI[H CKBa)KHH, 3HAHUS
IKCILTyaTaIus CKBaKUH u

00CITy’)KUBAaHHE CKBAYKHUH.

Ymern: cobOmoagath  TpeOOBaHUS YacTuuHbIE Hemnoinnele 3Hanus | YMeHHS MTOJIHEIE, CdopmupoBan-
HOPMATUBHOM  JOKYMEHTAIlMK  TIO YMCHHSI JIOITYCKAOTCS HEIE
JKCIUTyaTallid ¥ OOCITYKHBaHHUIO HeOOJIbIIINE OMIHOKH yMeHus
TEXHOJIOTHYECKOT0 obopyoBaHus,

KOHCTPYKLUH, 0OBEKTOB.

Buaaners: HaBbikamu 3¢ deKTUBHOM
OKCILTyaTaIH TEXHOJIOTHIECKOTO
o0opyoBaHus, KOHCTPYKLUH,
O0OBEKTOB.

Yactuuaoe BJIaJACHUC
HaBBIKaAMH

Henonurie
MIPUMEHEHUE
HaBBIKOB

B cucrematnueckom
IPUMCHCHUU
HaBBIKOB
JIOMYCKaIOTCA
pooeb

VYcnemnoe u
CUCTEMATHIECKO
€ IpUMEHEHUE
HABBIKOB

3amanus i
KOHTPOJIBHOM pabOTHl,
TECTOBBLIE 3aaHNUS,
TEMBI pedepaTos,
OUJIETHI




[Tponomxenue Tabauib 7

Ilnanupyembie pe3yibTaThl 0CBOCHHS KpuTtepun oneHuBaHus pe3yJbTaTOB 00YUYeHHS HaumenoBanmne
KOMIETEHIHU MeHee 41 6anaoB 41-60 6annoB 61-80 6an10B 81-100 6anoB OLICHOYHOT0
(Heyn0BJIETBOPUTEIL | (YAOBJIETBOPUTEIHLHO (xopo1uo) (oTIM4HO) cpeacTBa

IIK-6. Cnocoben moaaepxuBath 6e30nacHyto 1 3 (eKTHBHYIO paboTy U 3KCIITyaTalUIo TEXHOJIOTHUECKOT0 000pyHoBaHus HeTera3oBoi oTpaciu

3HATh:
OTEYECTBEHHYIO " 3apyOexKHYIO
HAyYHO- TEXHUYECKYI0 WH(HOPMAITUIO

CdopmupoBaHHEIe,

dparmenTapHbIe HO coeprKallie Ctpoprmuporanbie
IO  HAIIPaBJICHUIO HMCCICAOBAHHH B p 3HaHM;1p Henomnuble 3HaHUA or enbﬂmgn RN, CHUCTEMATUUYECKHE
obmactu  OypeHHss HE(TSHBIX U A 3HaHI/I£ 3HAHUSA
ra30BbIX CKBaKUH
YMmerThb:
OCYIIECTBISATH CcOOp JaHHBIX s
BBITIOJTHEHUS pabor 1o ¥ MCHIA MOMHEIE, Cdopmuposariibie

5 YacTuyHbIE yMEHUA Henonurie 3Hanus JIOITYCKArOTCs

MPOEKTUPOBAHUIO OypeHUs] HEe(PTSIHBIX HeBOBIIHE OMIHOKH YMCHHS

U I'a30BbIX CKBaXXHUH

Baaners:

OCHOBHBIMM METOJlaMH, crioco0aMu M
CpPEIACTBAaMHU IOJIyYEHHUs, XPaHEHHS,
nepepaboTku MHpopMaIuu, padoTarhb
C KOMIBIOTEPOM KakK CpEICTBOM
yrpaBieHus: HHPopMaIuei

YacTH4uHOE BiIaJCHUE
HaBBIKAMHA

Hemnonurie
MPUMEHEHNE HABBIKOB

B cucremarnueckom
IIPUMCHCHHNHU HABLIKOB
JIOITYCKAIOTCsI
npooebt

VcnenmHoe u
CHCTEMaTHYECKOE
MIpUMEHEHUE
HaBBIKOB

3agaHust it
KOHTPOJIBHOH paboThl,
TECTOBBIC 3aJJaHUS,
TeMBbI pedepaTos,
OUJIETHI




8. OcoGeHHOCTH peanu3aluM AUCUMILIUHBI /151 HHBAJIUAOB U JIUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

JUist OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM
aTTecTallud OOY4YarOUIMXCSl CO3/aHbl (OHABI OLIEHOYHBIX CPEACTB, aIalTUPOBAHHbBIC MJIS
UHBAJIUAOB U JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3[0POBbS W TIO3BOJIAIONINE OICHUTH
JOCTMD)KEHUE MMM 3allVIAHMPOBAHHBIX B OCHOBHOW 00pa30BaTEbHOM Mporpamme pe3ysibTaToB
00y4eHHs ¥ YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIIETEHIIHIA, 3asBICHHBIX B 00pa3oBaTeIbHOM
nporpamMe. @Popma poBeAeHUs TEKylled arTecTalud Uil CTYIEHTOB-MHBAJINIIOB
YCTAQHABJIMBACTCS C YYETOM WHAMBUIYAIBHBIX NCHXO(HU3MUECKUX OCOOCHHOCTEH (YCTHO,
NUCbMEHHO Ha Oymare, MMCBMEHHO Ha KOMIIbIOTEpE, B (opMe TecTHpoBaHus M T.1.). Ilpum
TECTUPOBAHUM Ui CIAOOBHIAIIMX CTYJCHTOB HCHOJB3YIOTCS (OHABI OICHOYHBIX CPEICTB C
yKpynHeHHbIM mpudrom. Ha »5K3amMeH npuriamaercs CONPOBOXKAAOLMUM, KOTOPBIH
o0ecreynBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyAeHTy. IIpu HEoOXOAMMOCTH CTYHEHTY-
UHBAJIUAY IPEJOCTABIAETCS JONOJHUTEIbHOE BpeMs JUIsl IOATOTOBKU OTBETA Ha K3aMeHe (WIn
3ayere). OOydaromecs € OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI W OOydarouiuecs
UHBAJINABl O0OECIEeUNBAIOTCS IMEYaTHBIMM M 3JEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu
(mporpammbl, y4deOHBIE TOCOOHSI JJsi CaMOCTOSATENbHOW paboTel W T.A.) B (dopmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pPOBbS U BOCIIPHUATHS UHPOPMALIUU:

1) JUTS THBJTUIOB | JIMII C OTPAaHHYEHHBIMHI BO3MOKHOCTSIMH 3/I0POBBSI 10 3PEHHI0:

- VISl cJembIX: 33/aHus Ul BBIIOJHEHUS Ha CEMHHApaxX M NPaKTHUECKUX 3aHATHUAX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM bpaiing unm B BUAE 3JIEKTPOHHOTO TOKYMEHTA,
JIOCTYITHOTO C MOMOILBIO KOMITBIOTEPA CO CIIELUATU3UPOBAHHBIM [IPOrPAaMMHBIM 00eCIieYeHHEM
JUTSL CJICTIBIX, TMOO 3a4NTHIBAIOTCS] ACCUCTEHTOM; MUCHbMEHHBIC 33JJaHUs BBITIOJIHAIOTCS Ha Oymare
penbedHO-TOYeYHbIM LIpudTOM bpaliias niaM Ha KOMIBIOTEpE CO CHELUATU3MPOBAHHBIM
IPOTPaMMHBIM 00ECTICUeHHEM ISl CIICIBIX JINOO HaTUKTOBBIBAIOTCS ACCHCTEHTY; 00yJYaroInuMCs
JUI BBIMOJIHEHUS 3aJaHus IpPU HEOOXOJUMOCTH IPENOCTaBISIETCS KOMIUIEKT HHCbMEHHBIX
NPUHAIISKHOCTEH 1 Oymara st mucbMa penbedHo-TouedHsM mpudrom bpaiins, koMmbeloTep
CO CHELHATU3UPOBAHHBIM IIPOrPAMMHBIM 00ECTIEYEHUEM ISl CIIETIBIX;

- A8 caadoBUAAIIMX: 00ecrieynBaeTCs WHANBUIYAIBHOE PABHOMEPHOE OCBEIICHHE HE
meree 300 omrokc; oOydaromMMcs U BBINOJIHEHUS 3aJaHus INpU  HEO0OXOAUMOCTH
NPEOCTABIISETCS YBEINIHBAOIIEE YCTPOWCTBO; BOBMOXKHO TAaKXKe MCIIOIB30BAaHNE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPOICTB; 3a/laHusl ISl BHIIOJIHEHUS 3aaHui oOpMIISIIOTCS YBETUYEHHBIM
mpudTom;

2) JUI. THBAJIUOB U JIMIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- NI TJIYXUX W caadocablmammx: o0ecreunBaeTcs Haluuve 3BYKOYCHIIMBAOIICH
anmaparypbl  KOJUIGKTMBHOTO  TIOJb30BAaHUS, TpU  HEOOXOAUMOCTH  OOy4aromumcs
NPEJOCTABIISCTCS  3BYKOYCHJIMBAIOIIAS  amlmaparypa  WHAMBHIYAIBHOTO  TOJB30BAHUS,
NPEJOCTABIISAIOTCS YCIYTH CYp/IOTIEPEBOUNKA;

- IJIsl CJENOIJIyXUX JIOMYCKaeTcs TNPHUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOIIETO YCIYTH
TU(IIOCYpIOTIEpEBOAUMKA (TOMUMO TPeOOBaHUMN, BBINOIHAEMBIX COOTBETCTBEHHO JUIS CIEMbIX U

TIIyXUX);

3) IUISL JIMLL C TSDKETIBIMU HAapyUIEHUSMHU PEUM, TIIYXHX, cIa0O0CBIIIAIIMX JIEKIUA U
CEMHUHAapBbI, IPOBOJUMBIE B YCTHOU (opMe, MPOBOJATCS B TUCbMEHHOM (opMe;
4) JUIsL UHBAJIUJIOB U JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 370POBbsl, HMEIOLIHX

HapylLIeHUSs] OTIOPHO-IBUIaTeJIbHOIO aNnapara:

- Uil JIMI C HapyWEHUsSMU OIOPHO-ABUIATENbHOIO amnmnapara, HapyLEHUsIMU
JIBUTATENIbHBIX (QYHKIUN BEPXHUX KOHEUYHOCTEW MM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH:
MMCbMEHHBIE 33JJaHUS BBIIOJIHAIOTCS Ha KOMIIBIOTEPE CO CIIELHUAIM3UPOBAHHBIM IIPOTrPaMMHBIM
o0ecriedeHHEeM WM  HAJWKTOBBIBAIOTCS ACCUCTEHTY; BBIOJIHEHHWE 3alaHuil  (TECTOB,
KOHTPOJIbHBIX paboT), MPOBOJIUMBIE B MUCbMEHHOI (hopMme, MPOBOAATCS B YCTHOM (hopMe myTem

ompoca, 6ecesbl ¢ 00yJaroIIIMCs.



9. YueOHO-MeTOANYECKOE 1 HH(POPMALIMOHHOE 00ecniedeHne THCIIUTITUHBI
9.1. Jluteparypa
Centomikna C.B. ITomoB A.H., OranoB C.A. Texnonorusi OypeHus He(TSHBIX U Ta30BBIX

ckBaxuH. B 5 tomax. T.l: y4eOHMK mJis CTYyJIEHTOB BY30B. — 2-¢ U3]1. — T[IOMEHb:
TromMeHckuii MHAYCTpHUaIbHBIN yHHBEpcHuTeT, 2017. — 576 ¢. — ISBN 978-5-9961-1328-6,
978-5-9961-1329-3. — TekcT : 2JIEKTPOHHBIN // DIeKTpoHHO-0MOImoTeyHas cucrema [PR

BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/83735.html.

Centomkua C.B. ITormoB A.H., OranoB C.A. TexHomoruss OypeHus HE(TSIHBIX M Ta30BBIX
ckBakuH. B 5 Tomax. T.2: y4yeOHHMK JUIsl CTyJIEHTOB BY30B. — 2-€ HW31. — [IOMECHbB:
TromeHCcKul WHAYCTpHaIbHBIA yHUBepcuTeT, 2017. — 560 ¢. — ISBN 978-5-9961-1330-9
(1. 2), 978-5-9961-1328-6. — TekcT: MEKTPOHHBIN // DICKTPOHHO-OMOIMOTEUHAsI CHCTEMA
IPR BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/83736.html.

Centomikna C.B. ITomoB A.H., OranoB C.A. Texnonorust OypeHus He(TSIHBIX U Ta30BBIX

ckBaxuH. B 5 tomax. T.3: y4eOHMK mJIs CTYyJIEHTOB BY30B. — 2-¢ U3]1. — T[IOMEHb:
TromMeHckuii HHAYCTpHUaIbHBIN yHHBEepcHuTeT, 2017. — 342 ¢. — ISBN 978-5-9961-1328-6,
978-5-9961-1331-6. — TekcT : 2JIEKTPOHHBIN // DIeKTpoHHO-OMOMMoTeyHas cucrema [PR

BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/83737.html.

Centouikua C.B. ITonoB A.H., OranoB C.A. TexHonorust OypeHuss HE(TSHBIX U T'a30BBIX
ckBakuH. B 5 Tomax. T.4: y4yeOHHMK JUIsl CTYJISHTOB BY30B. — 2-€ HW31. — [IOMCHB:
TroMeHckuli UHAYCTpHANbHBIN yHUBepcuteT, 2017. — 571 ¢. — ISBN 978-5-9961-1332-3
(1. 4), 978-5-9961-1328-6. — TeKCT : 3NEKTPOHHBIN // DIIEKTPOHHO-OMOIMOTEYHAS CHCTEMA
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/83751.html.

Centomikna C.B. ITomoB A.H., OranoB C.A. Texnonorust OypeHus He(TSIHBIX U Ta30BBIX

ckBakuH. B 5 Tomax. T.5: yuyeOHMK JUisl CTyIEHTOB BY30B. — 2-€ H3A. — [IOMEHb:
TromeHnckuii nHAyCTpHaNbHBIA yHUBepcutet, 2017. — 280 ¢. — ISBN 978-5-9961-1333-0
(1. 5), 978-5-9961-1328-6. — TekcT : 3MEKTPOHHBIN // DIEKTPOHHO-OUOIMOTEUHAs CHCTEMA

IPR BOOKS : [caitT]. — URL.: http://www.iprbookshop.ru/83738.html.
MypanxanoB U. B. Ilonomapenko B. A., Uepnssckuii P. I'. Bypenne ckBaxkun: yueOHOe

nocodue  (maboparopubiii  mpaktukymM) —  CraBpomnonb:  CeBepo-KaBkaszckuit
denepanbubiii  yuuepcutetr, 2018. — 133 c¢. — ISBN 2227-8397. — Tekct :
ANEKTPOHHBIN // DnexkTpoHHO-Oubmoreunas cucrema IPR BOOKS : [caitt]. — URL:

http://www.iprbookshop.ru/92525.htmi
BypoBble craHkum u OypeHHe CKBaXHWH. bypeHue He(TSHBIX ¥ Ta30BBIX CKBKUH
[OnexTpoHHBI pecypc]: maboparopublii npaktukym/ W.B. MypaaxanoB [u ap.].—
OnekTpoH. TeKkcToBble aaHHble.— CtaBpomnonb: CeBepo-KaBkasckuil ¢enepanbHbIi
yHuBepcureT, 2017.— 136 ¢.— Pexxum noctyna: http://www.iprbookshop.ru/69376.html.
babasn O.B. UnxeHepHble pacueTsl pu OypeHuu [DnekTpoHHbIH pecype]/ badasn 3.B.,
Yepuenko A.B.— DnekTpoH. TekcToBble NaHHble.— M.: UHdpa-Unxenepus, 2016.—
440 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/51724.html.

0) OononHumenbHas IUmepamypa:
3anuBuH B.I'., ABapuiiHbie cuTyanuu B OypeHuun Ha He(Th U Ta3 [ DIEeKTPOHHBIN pecypc]:
VYuyebHoe nocobue. / 3anuBuH B.I'., Baxpomees A.I'. - M. : Undpa-Unxenepus, 2018. -
508 c. - ISBN 978-5-9729-0215-6 - Pexxum nocrymna:
http://www.studentlibrary.ru/book/ISBN9785972902156.html
babasn O.B. KoHcrpykuust HeTSHbIX M Ta30BBIX CKBaXHH. OCIOXHEHHMS U HX
npeojoeHue [DNeKTpoHHBINH pecypc]: YueOHoe mocobue./ babasu 3.B. - M. : Uudpa-
Wmxenepus, 2018. - 252 c¢. - ISBN 978-5-9729-0237-8 - Pexum jgoctyma:
http://www.studentlibrary.ru/book/ISBN9785972902378.html
Kapkamramze I'.I'. Mexannueckoe pa3pylieHHe TOPHBIX MOpoa [DIEKTPOHHBINA pecypc] :
VY4eb. mocobue st By3oB / Kapkamamze I'.I. - M: H3zgarensctBO MOCKOBCKOTO
rocymapcTBeHHOro TopHoro yauBepcurtera, 2004. - ISBN 5-7418-0301-6 - Pexum
nocryma: http://www.studentlibrary.ru/book/ISBN5741803016.html



http://www.iprbookshop.ru/83735.html
http://www.iprbookshop.ru/83736.html
http://www.iprbookshop.ru/83737.html
http://www.iprbookshop.ru/83751.html
http://www.iprbookshop.ru/83738.html
http://www.iprbookshop.ru/92525.html
http://www.iprbookshop.ru/69376.html
http://www.iprbookshop.ru/51724.html
http://www.studentlibrary.ru/book/ISBN9785972902156.html
http://www.studentlibrary.ru/book/ISBN9785972902378.html
http://www.studentlibrary.ru/book/ISBN5741803016.html

4. Kpeicuit H.M. TloBblmenue ckopocteil OypeHust u 1eOUTOB HE(TEra3oBBIX CKBaXKHH.
Pa3paboTka M COBEpIIEHCTBOBAaHHE COCTABOB OYpOBBIX PAacTBOPOB, TEXHOJOTUH U
TEXHUYECKUX CPEJICTB MEPBUYHOTO M BTOPUYHOTO BCKPBITHA MPOAYKTHUBHBIX ILIACTOB
[DnexkTponnbiit pecypc] / Kpeicuit H.U., Kpanusuna T.H. - M. : Uadpa-Umxenepus,
2018. - 340 c. - ISBN  978-5-9729-0242-2 - Pexum  pgocryna:
http://www.studentlibrary.ru/book/ISBN9785972902422.html.

9.2. MeToauuyecKue YKa3aHUusA 110 0CBOCHUIO TUCHUIIIMHBI (npnnomerme)


http://www.studentlibrary.ru/book/ISBN9785972902422.html

10. MaTepuajibHO-TEXHHYECKOE 00ecTedeHue JUCIUTLIUHBI

Jlnist mpoBeieHus JIEKIUHU MTOJIB3YIOTCSA MJIaKaTaMu, MaKeTaMu OYpHUIIbHBIX HHCTPYMEHTOB
1 000pyI0BaHUA.

Texuuueckue cpeacTBa OOydeHHS] — COCPEJOTOUYEHBI B JIAOOPATOpPHUSAX Kaderpbl
«BPOHI'M» (11a6. 2-33, 2-30 u 2-35).

B naboparopun coneprkaTcsi 3J€KTPOHHBIE BEPCUM JEKIUN METOAMYECKUX YKA3aHUH K
BBITNIOJTHEHHIO IPAKTUYECKUX 3alaHUM.



Mpuioxenune
MeTtoauyeckue yKkazaHusi 10 OCBOECHHIO U CUMIIJIMHBI

«TexHonorus 6ypenml He(l)TﬂHLIX H ra30BbIX CKBAXKUH»

1. Mertoanyeckue YKa3zaHusi /UIs1 OOy4alOIIUXCA MO NJIAHUPOBAHHUIO M
OpraHU3alMyi BpeMeHH, He00X0IMMOr0 1JIsl 0CBOCHH S JHCIMIIJIMHBI.

W3yuenne pekoMeHAyeTcs HadaTh C O3HaKOMJIGHHs C pabouell mporpammoit
IUCLUIUIMHBL, €€ CTPYKTYpOH M CcOJAep)KaHHEeM pa3zeioB (Moaynei), (oHIOM OLEHOYHBIX
CPEACTB, O3HAKOMHTHCA C Yy4eOHO-METOJMYECKUM M HH(POPMALMOHHBIM OOECIeYeHUEM
JUCLUIUIAHBIL.

Jucunmmna «TexHonorus OypeHus: HEQTSIHBIX U Fa30BBIX CKBAXXHHY» COCTOUT U3 18 CBA3aHHBIX
MEXy CO00I0 TeM, 00eCIIeUNBAIOIINX [10CIIEA0BATEIbHOE U3yUCHHE MaTepHala.

O6yuenune mno gucuuruiiHe «TexHomorusi OypeHuss HEPTSIHBIX U Ta30BBIX CKBAKUH»
OCYILECTBIISICTCS B CIEAYIOMMX (hopMax:

1. AyauropHble 3aHATHS (JCKIUHU, TPAKTHYCCKHUE/CEMUHAPCKUE 3aHATHS).

2. CamocrosTenbHass pa0oTa cTyzneHTa (MOATOTOBKAa K JIEKLUSAM, HPAKTUYECKUM/
OPAaKTUYECKUM 3aHITHSM, TecTam/pedeparam/nokiagam/acce, ¥ MHBIM (popMaM MUCHBMEHHBIX
paloT, BBIIIOJHEHUE aHATIN3a KEHCOB, UHAMBHlyalbHasl KOHCYJIBTALUS C [IPENOIAaBaTENIEM).

3. HNutepakTuBHBIE (HOPMBI MPOBEACHUS 3aHATUH (KOJUIOKBUYM, JIEKIIHS-TUCKYCCHS,
IpYIIOBOE pelIeHue Keica u 1p.hopMsl).

VY4ueOHbII MaTepuan CTPYKTYpUPOBAaH M H3Y4YCHHE IHCUUIUIMHBI MPOU3BOAUTCS B
TEeMaTHYECKOH MmocieoBaTeabHOCTH. Ka1oMy mpakTudeckoMy/ CeMHUHApPCKOMY 3aHSTHIO H
CaMOCTOSITEIPHOMY HM3yYCHHIO MaTepuana IPealIecTBYeT JIeKIHs 110 JaHHOW TeMe.
OOyuaromyecss CaMOCTOSTEIbHO MPOBOJAT HNPEABAPUTENbHYIO IOJATOTOBKY K 3aHATHIO,
MPUHUMAIOT AKTUBHOE M TBOPYECKOE y4yacThe B OOCYXIEHHH TEOPETUYECKHX BOIPOCOB,
pa3bope NpoOJIEeMHBIX CHUTyalluii M TMOUCKOB IyTed HX pemieHus. MHorue npoOieMsl,
u3ydaemble B Kypce, HOCSAT JMCKYCCHOHHBIM XapakTep, YTO MPEIrojaracT WHTEPaKTUBHBIN
XapakTep NPOBEICHHs 3aHATUI Ha KOHKPETHBIX MPUMeEpax.

Onucanue I0CJICIOBATEILHOCTH NEeUCTBUN

oOyuJarorerocs:

[Tpu m3yueHnn Kypca ciielyeT BHUMATEIbHO CIyIIaTh U KOHCIIEKTUPOBATh MaTepHall,
u3JaraeMblii Ha ayAMTOPHBIX 3aHATUAX. I ero MOHUMaHMS M KayeCTBEHHOT'O YCBOCHMS
PEKOMEHIYEeTCsl CIIeYIOIIasl TOCIIEN0BATEIbHOCTD ACUCTBUM:

1. Ilocne oxoH4YaHMs y4yeOHBIX 3aHATUH I 3aKpeljieHUs MaTepuaya IpOCMOTPETh U
00JyMaTh TEKCT JEKIUH, MPOCIYILIaHHOW Cero/iHs, pa3o0parh paccMoTpeHHble pumepsl (10
— 15 munyT).

2. [Ipy TOATOTOBKE K JIEKIMHM CIEAYIOIIEr0 JHS IOBTOPHTH TEKCT TMPEAbIIYIICH
JIEKIIUH, TTOyMaTh O TOM, Kakas MOKeT ObITh cieayromas Tema (10 - 15 munyT).

3. B TeueHne Hemenw BBIOpATH BpeMs I PabOTHI ¢ JIATEpaTypod B OmOImoTeke (1o
1

qacy).

4. HpI/I IIOATOTOBKE K HDaKTI/ILICCKOMV/ CCMUHAPCKOMY 3aHATHIO ITOBTOPUTH OCHOBHBIC
IOHATHUA TI0 TEME, U3YUYUTH HNPUMCPHI. Penras KOHKPETHYIO CHUTyalMio, - HNPCABAPUTCIBHO
IIOHATD, KaKou TeOpeTI/I‘IeCKI/II\/'I Mare€pHrall Hy>XHO HCIIOJIb30BAaTh. Hameruts 1mian peuicHus,
mompoOoBaTh Ha €r0 OCHOBE PElIUTh | - 2 MpakTHYecKue CUTyanuu (J1a0.padoThl).

2. Meroanueckne yka3aHusi o padore o0y4almMXcsi BO BpeMsi NPOBeACHHSA

JIEKLUIA.

Jlekiuu faroT 00ydYaromMMCsS CHCTEMAaTH3HpOBaHHBIE 3HAHUS 10 JUCIUILIMHE,
KOHIIGHTPUPYIOT HMX BHHMaHUWE Ha HauOojee CIOKHBIX M BaXHBIX Bompocax. Jlekiuu
OOBIYHO H3JIAraloTCsi B TPAJULIUOHHOM WM B MpoOJieMHOM ctuie. [[ias CTyaeHToB B



OOJIBIITMHCTBE CIIydaeB B MpoOsieMHOM cTuiie. [Ipo0ieMHBbIi CTHIIb O3BOJISIET CTUMYIHPOBATH
aKTHUBHYIO I103HABaTENbHYIO JAEATEIBHOCTh OOYYaIOIMXCAd M UX HMHTEpeC K IUCLHUIUIMHE,
(bopMHpPOBATH TBOPUECKOE MBIIUIEHUE, MPHOErath K MPOTUBOIOCTABICHUAM U CPAaBHEHUSM,
nenatb 00OOIIEHMs, AaKTMBM3MPOBATh BHHUMaHHE OOYYalOLIMXCA IyTeM [OCTAaHOBKH
POOJIEMHBIX BOIIPOCOB, MMOOMIPSATH TUCKYCCHIO.

Bo Bpemsi JIEKIMOHHBIX 3aHATHIA PEKOMEHAYETCs BECTH KOHCIIEKTHUPOBAHUE Y4eOHOTO
MaTepuaia, o0paiare BHUMaHue Ha (JOPMYIMPOBKH U KaTErOPUH, PACKPBIBAIOLINE CYTh TOI'O
WM MHOTO SIBJIEHUS, WA IIPOLIECCOB, BBIBOJIbI U ITPAKTUYECKHE PEKOMEHAALINH.

KoHcnekT nekuuu mnydmie MoApa3feisTh Ha IyHKTHI, COOIIOAas KPacHYK CTpOKY.
OToMy B 00JBIION CTeTeHU OyayT CIOCOOCTBOBATH BOIPOCHI IUIAHA JICKIMH, TPEIIOKEHHBIE
npenonaBatensiM. Cienyer oOpaliaTh BHUMaHME Ha AaKIEHTBI, BBIBOJbI, KOTOpBIE [EJIAeT
mpernojiaBaTeslb, OTMedas HaumOoiee BaKHbIE MOMEHTHI B JICKIIMOHHOM MaTepHale
3aMeYaHUsIMU
«BAXHO», «XOPOILIO 3allOMHUTH» M T.II. MOXHO JAenaTh 3TO U C HMOMOILBIO Pa3HOLBETHBIX
MapKepoB WIH Py4€eK, OJUEPKUBAsi TEPMHUHBI U OIIPEICIICHUS.

Lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHu#, abOpeBuatyp u
cuMBOJIOB. OfHAaKO INpH JAajbHeWIIed paboTe ¢ KOHCIEKTOM CHMBOJIBI JIydllle 3aMEHHTb
OOBIYHBIMH CJIOBAMH JUIsI OBICTPOTO 3PUTEILHOTO BOCIIPHSTHS TEKCTA.

PaboTast Ha/i KOHCIEKTOM JIEKIMHA, HEOOXOAUMO HCII0JIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEpPaTypy, HO U Ty JUTEPATypy, KOTOPYIO JOMOJIHUTEILHO PEKOMEH/I0BAN MPENO0/1aBaTeNb.
VmeHHO Takasi cepbe3Has, KpONOTIuBass paboTa ¢ JIEKLHMOHHBIM MaTepHajJoOM IO3BOJUT
rITyOOKO OBJIA/IETh TEOPETUIECKUM MATEPHATIOM.

Tematuka nekuuil faercs B paboueit mporpaMmme TUCHMITINHBI.

3. Metoanueckue yKa3aHus o0yuarmumcest o MOATOTOBKE K
NPAKTHYECKUM/CEeMUHAPCKUM 3aHATUSIM.

Ha mnpakTHYecKkux/CEeMHHAPCKUX 3aHATHSAX MPHUBETCTBYETCS AKTHBHOE Y4YacTHE B
00CYXJIeHUM KOHKPETHBIX CUTYallUi, ClIOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHUI HaXOIUTh
Hanbonee 3(QeKTuBHBIE pEHIeHHs TOCTaBJIEHHBIX IMPOOJIEM, YMETh HAXOAWUThH TIOJIE3HBIHN
JIONOJTHUTEbHBIIIMAaTepHal [0 TEMaTUKE CEMUHAPCKHUX 3aHATHH.

CryneHTy peKOMEH1yeTCsl CaeaAyIoas cxeMa MoAr0TOBKY K CEMHUHAPCKOMY 3aHSATHUIO:

1. O3HakomyIeHHE C IUIAHOM MNPAKTUYECKOT0/CEMUHAPCKOTO 3aHATHUS, KOTOPBIN
OTpaXXaeT cojepKaHUENPEJI0)KEHHON TEMBI;

2. [IpopaboTaTh KOHCIEKT JIEKIINA;

3. IIpounTaTh OCHOBHYIO H JOMOTHHUTEIBHYIO JTUTEPATYPY.

B npouecce moAroToBKM K MPaKTUYECKUM 3aHATHUAM, HEOOXOAMMO 0OpaTUTh ocoboe
BHUMAHHE HA CAMOCTOATEIIbHOE N3YYEHNE PEKOMEHIOBAHHOMN IuTepaTypsl. [Ipu Bceit monHoTe
KOHCIIEKTUPOBAaHUA JIEKIMM B HEH HEBO3MOXKHO H3JIOXKHMTHb BECh MaTepual M3-3a JIMMUTA
aynuTOpHBIX yacoB. IlosTomy camocrosTenbHass paOoTa C ydyeOHUKaMH, Y4e€OHBIMU
nocoOusMHU, HAyYHOH, CIIpaBOYHON JUTEpaTypoil, MaTepuagaMy MEPUOAUUECKUX U3AAHUN U
Wurtepnera sBnsercss HauOosiee A(P(EKTUBHBIM METOJOM IOJYYEHUS JOMOIHUTEIbHBIX
3HaHUH, MO3BOJSET 3HAYMTENbHO AaKTMBHM3MPOBATH MPOIECC OBIAAECHUS HHpOpMaLUeH,
crocoOcTByeT Oojiee TIy0OKOMY YCBOEHHUIO M3y4aeMoro MaTtepuana, GopMUpPYET y CTYJEHTOB
OTHOILICHHE KKOHKPETHOH mpobieMe. Bce HOBbIe MOHATHS MO M3ydaeMoOW TeMe HeoOXOIMMO
BBIYYUTh HaU3yCTh U BHECTU B IVIOCCapUid, KOTOPBIN LieecooOpa3HO BECTH C CaMOro Haudaja
U3Y4EHHUs Kypca,

4. OTBGTI/ITI) Ha BOHpOCBI IJ1aHa HDaKTI/I‘—IeCKOFO/ CEMHMHAPCKOI'O 3aHATHA,

5. BLITOJIHUTE JOMAIIHEE 3aaHUE;

6. [IpopaboTaTh TECTOBHIE 3a/1aHUS U 33a4H;

7. Ilpu 3aTpyaHeHusIX c(hOPMYIUPOBATH BOMPOCHI K TIPETIOAABATEIIIO.

Pesynbrar Takod pabOTHI MOJDKEH MPOSBUTHCA B CIOCOOHOCTH CTyAEHTa CBOOOIHO
OTBETUTh Ha TEOPETHUYECKUE BOIPOCHl MPAKTHUKyMa, BBICTYNIaTh M Yy4acTBOBAaThb B
KOJIJICKTUBHOM O6CY)K)1€HI/IH BOHpOCOB H3y‘IaeMOI\/’I TEMBI, HpaBI/IHLHO BBITIOJIHATH




MPaKTUYECKHE 33/JaHUSl M WHBIC 3aJ]aHHs, KOTOpbIe JAIOTCS B (POHAE OLEHOYHBIX CPEICTB
JTUCIUIUIAHBL.

3. Meroauyeckue yKa3aHusl O0y4YAIOIIUMCH 1O OPraHU3AUMHU CAMOCTOSATEILHOM
padoThbI.

Lenp opranu3anuy caMOCTOSITENBHON padOThl MO aucHuIuinHe «TexHojorust OypeHus
HE(PTSIHBIX M Ta30BbIX CKBWXWH» - O3TO YriayOJeHHWE M pacUIMpeHHe 3HAaHWKA B 00JIACTH
HedTera3oBoro jaena; GopMUpoOBaHUE HABBIKA M MHTEpECa K CAMOCTOSTEIbHOM MMO3HABATEIbHON
JESTENIbHOCTH.

CaMmocrosTenbHass paboTa 0OOyYaIOIIMXCS SBISETCS BAKHEWIIUM BUJOM OCBOCHHS
CoJIep>KaHusl TUCIUIUIMHBI, MOATOTOBKU K MPAKTHYECKUM 3aHATHIM U K KOHTPOJIbHOM padore.
Croma e OTHOCSTCA M CaMOCTOSITEIbHOE YIIyOJIEHHOE H3y4YeHHE TeM JAMCLUUIUINHBL
CamocTosiTenbHas paboTa npeacrapisieT co00il MOCTOSHHO JIEHCTBYIOIIYIO CHCTEMY, OCHOBY
00pa3oBaTEeNBbHOIO TPOLECCAa W HOCHT HCCIEAOBATENbCKUN XapakTep, YTO IOCIYXUT B
OydyuieM OCHOBaHUEM Uil HAlWCAaHUS  BBINIYCKHOM  KBaIU(UKAIIMOHHOW  paboThl,
MPAKTUYECKOTO IPUMEHEHUS MTOTyUYCHHBIX 3HAHUH.

Opranu3zaiys caMOCTOSITEIbHON pa0oThl 00y4YarOUIMXCs OPUEHTUPYETCSl HAa aKTUBHBIC
METO/Ibl OBJa/ICHUsl 3HAHUSAMHU, Pa3BUTUE TBOPUYECKUX CIOCOOHOCTEH, MMepexoa OT MOTOYHOTO
K HWHIUBUAYAIU3UPOBAHHOMY OOYYEHHMIO, C Yy4Ye€TOM MOTPEOHOCTEl M BO3MOXKHOCTEM
JIUYHOCTH.

[IpaBuiibHAs OpraHu3alys CaMOCTOSITENbHBIX YU€OHBIX 3aHATUN, UX CUCTEMaTHYHOCTbD,
1esecoodpasHoe MIaHUPOBaHUE PA0OYETo BPEMEHH IMO3BOJISIET CTYACHTAM Pa3BHBATh YMEHHS
Y HaBBIKA B YCBOGHUU U CHCTEMAaTH3allUU MPHOOpETaeMbIX 3HAHMI, 00eCIeYuBaTh BBHICOKHIA
YPOBEHb  YCIEBAaEMOCTH B TepHOJ  OOy4YeHHs, TIOJyYUTh HABBIKA  IOBBIIICHUS
npoeccCuoHaNBEHOTO YPOBHSL.

[loaroroBka K MpakTUYECKOMY 3aHSTHUIO BKIIIOUAET, KPOME MPOPaOOTKH KOHCIEKTa U
Mpe3eHTalluk  JIEKUWH, TOUCK JUTepaTyphl (IO PEKOMEHJOBAaHHBIM  CIMCKAaM U
CaMOCTOSITENIbHO), MTOJATOTOBKY 3arOTOBOK IS BBICTYIIJIEHHI MO BOIPOCaM, BBIHOCUMBIM JUISI
OOCYXKJIEHUSI 10 KOHKpETHOW Teme. Takue 3aroTOBKM MOTYT BKIIOYaTh LMUTAThI, (AKTHI,
COINOCTABJICHUE PA3JIMYHBIX  MO3ULMH, coOCTBeHHble  Mbicau. Ecium  mpoOnema
3aMHTEpecoBajga 00Yy4arollerocsi, OH MOXET MOJArOTOBUTH pedepaT M BBICTYNHTh C HHUM Ha
MIPaKTUYECKOM 3aHATUU. [IpakTHueckoe3ansTue - 310, Mpexkie BCEero, AMCKyccus, 00CyKIeHUe
KOHKPETHOW CHTYyalluH, TO €CTh MPEAINOoaraeT yMeHne BHUMATENIbHO CIyIIaTh YJIEHOB Majloi
Ipynmsl W MOJAepaTopa, a TaKKe CTapaThCsl BbICKa3aTh CBOE MHEHHUE, BBICKAa3bIBATh
COOCTBEHHBIE HJIeM U TPEAJIOKEHHs, YTOUHATh M 3a/aBaThb BOMNPOCHI KOJJIEraM I10
00CYXICHHIO.

IIpy TDOArOTOBKE K KOHTPOJBHOM paboTe o0O0ydarouuiics JOKEH MOBTOPATH
MPOWICHHBIA MaTepual B CTPOTOM COOTBETCTBHU C Y4E€OHOM MPOrpaMMOi, HCIONb3YS
KOHCIIEKT JIEKIIMHA U JIUTepaTypy, peKOMEHA0BaHHYIO npenojaBareneM. [Ipu Heo6xoanumoctu
MO>KHO OOpaTUTHCS 32 KOHCYJIbTAIlMEH U METOIMYECKON MTOMOIIBIO K ITPETOoAaBaTelIIo.

CamocrosTenbHas paboTa peaqu3yercs:

— HEMOCPE/ICTBEHHO B IMPOIIECCE ayAUTOPHBIX 3aHATUHN - HA JIGKIMSX, MPAKTHYECKUX
3aHATHSAX;

— B KOHTaKTe C IpernojaBaTesieM BHE PAMOK pPAacClUCaHUs - Ha KOHCYJIbTAlUSIX IO
y4eOHBIM BOIIPOCaM, B X0JIe TBOPYECKUX KOHTAKTOB, IPH JIMKBHJAILMH 33J0JDKEHHOCTEH, TpH
BBITTOJTHEHUH WHAWBHTYyaTbHBIX 3aJaHUN U T.]1.

— B Oubnuoteke, n1oMa, Ha Kadenpe NpU BBHIIOJHEHUU OOYdYaIOUIMMCS Y4YeOHBIX U
MPaKTUYECKUX 3a]1a4.

Buast CPC u kputepun olieHOK
(o 6ammbHO-peiTuHTOBOM cucteMe [ THTY, CPC onenuBaercs B 15 6aion)
1. Pedepar
2. Jloxnan
3. Dcce



4. VYdactue B MEPONPUATHAX

Tembl 71 caMOCTOSTENILHOM padOThI MPOMKCAHbI B paboyeii porpaMMe AUCIUILTAHBL.

D¢ dHeKTUBHBIM CPEICTBOM OCYIIECTBICHHS OOYYaIOIIMMCS CaMOCTOSTEIIBHON paboThI
SIBIIICTCSL DJICKTPOHHAs WH(OPMAIMOHHO-00pa3oBaTenbHasl Cpela YHHUBEPCUTETa, KOTOpas
obecrieunBaeT AOCTYN K Y4eOHBIM TUTaHaM, paboO4YMM MporpaMMaM IJUCIUIUIMH (MOIYJeH),
MIPAKTHUK, K U3JAHUSIM JICKTPOHHBIX OMOIMOTEYHBIX CUCTEM.



Cocrasurens:
K.T.H., loueHT Kadeapn «bPOHIM»

K.T.H., Ao1eHT Kadeapwul « bPOHI'M)»

CornacoBano:

3aB. kadeapoit «BPOHI'M» k.1.H., 1OUEHT

Hupextop IYMP, k.¢-M.H. 101eHT
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/A1 Xananos/

/A1, Xananos/

/M.A. Maromaegra




