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1. lleam u 3aaa494 AUCHMIIJIMHBI

[enpro n3yueHuss AUCUUTUIHNHBI « TeXHOMOTHs OypeHus: HEPTIHBIX U Ta30BBIX CKBAKHH)
ABIIIETCS. U3Y4YEHHE CTYyJIEHTaMH: OYpPOBBIX YCTaHOBOK U YCTPOHCTBO MX OCHOBHBIX Y3JIOB,
OypoBOW HWHCTPYMEHT, TEXHOJOTHS OypeHUS CKBXMH W BBIIOJHEHHS BCIOMOTATEIhHBIX
orepanuil Ipu COOPYKEHUU CKBAXHH, KPEIJICHUE CKBAXXUH, a TaKKe MPUYMHBI, BHI3bIBAIOIINE
aBapuu, MEPbI MPEAYNPEKACHUS U JIMKBUJIALUU PA3TUYHOTO POJIa OCI0KHEHHUI U aBapuii,

3anayn U3yyeHus AUCUUTUIHHBIL:

— WU3YYHTh COBPEMEHHBIC METOIBl OLEHKH (DHU3MKO-MEXAaHHUECKUX XaPaKTEPUCTHUK TOPHBIX
MOPO/JI, BIMSIONIMX Ha Mpoliecc OypeHHs CKBaXKHH;

— HAYYUTCS MPOU3BOJIUTH HEOOXOAMMBIE PACYETHI U 0OOCHOBAHUE TI0 BHIOOPY M IKCILTyaTalun
OypoBoro 000pyA0BaHUS U TEXHOJIOTMYECKOTO HHCTPYMEHTA JJISl Pa3JINYHbIX YCIOBUM;

— YCBOWUTH METOABbI OIECHKH 3((HEeKTUBHOCTH OypeHHs] CKBOXMH IPH Pa3IUYHBIX CHOco0ax
OypeHusi, TpUeMbl OTOPAaKOBKM W  3aMEHbl  W3HOUICHHOTO  OOOpYyIOBaHUS U
[IOPOI0PA3PYIIAIOIINX UHCTPYMEHTOB.

2. MecTo IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTeibHON MPOrpaMMbl

Hucuummaa «TexHosorus OypeHHs HE(TSHBIX M Ta30BBIX CKBAXHH» OTHOCHTCS K
o0s3arenpHOM yacTu biioka 1.

Jnst u3ydeHusi Kypca TpeOyercs 3HaHHUE: MaTEeMaTUKH; (U3UKHU, COMPOTUBIICHUE
MaTepuasoB; BBEJIEHUS B CIHEHUAIBHOCTh; HAYEPTATEIbHOH TEOMETPUH U HH)KEHEPHOU
KOMITBIOTEPHOM TpaduKu; TEOJIOTHH M HMHXXCHEPHOW T€O0JOTUU; HE(TEra3omnpoMbICIOBOTO
000pyI0BaHNUS; OCHOB CTPOUTENIHCTBA HE(TAHBIX U Ta30BbIX CKBAYKUH.

B cBow ouepenp, MaHHBIA Kypc, MOMHUMO CaMOCTOSITEIbBHOIO 3HAUYEHHUsI, SIBIACTCS
MpEIIIeCTBYIONEH AUCHUIUIMHON Ui KYpPCOB: MPOEKTUPOBAHUE CKBAXKUH; TEXHOJIOTUA U
TEXHHKA PEMOHTA CKBAXWH;, TEXHUYECKOE OOCIYKMBAHHE M PEMOHT HEPTSIHBIX W Ta30BBIX
CKBQ)KUH U 000pYyIOBaHUS; XUMHUS OYPOBBIX M TAMIIOHAKHBIX PACTBOPOB.

3. IlepeyeHb NJIAHHUPYEMBIX Pe3yJbTATOB OOY4YEeHHS] MO JMCHHMILIAHE (MOIYJIIO),
COOTHECEHHBIX C HHANKATOPAMM J0CTHKEHUS] KOMIIeTeHI Uil

Tao6auna 1
Koa mo ®I'OC HNuaukaropsl IInanupyemble pe3yjbTaThbl 00y4eHHS
AOCTUKEHU S no aucuuniaude (3YB)
OoumenpodeccuoHaTbHBIE
OIIK-4. Crnioco6en | OITK-4.1. 3HaTh: NPUHUUIHAIbHBIE OCOOEHHOCTU
HCII0JIb30BaTh olpezaesnser MOJIETTUPOBAHUS MaTEMaTHYECKHUX,
paluoHaJIbHbIE  METO/BI | MOTPEOHOCTH B | GU3BHYECKUX U XUMHUYECKHX IPOIECCOB,
MOJIETTUPOBAHUS IIPOMBICIIOBOM IpEeIHAa3HAYEHHbIE  JUII  KOHKPETHBIX
IIPOLIECCOB MPUPOJHBIX U | Marepuaie, TEXHOJOTMYECKHUX MPOLECCOB;
TEXHUUYECKUX CHCTCM, | HEOOXOAMMOM  JUI | VmeTb:  HAXOQUTh M  KPHTHYCCKH
CIUTOIIHBIX U | COCTaBJICHUS AHAM3UPOBATH HH(OPMALIHIO,
pa3fenEéHHBIX cpen, | pabo4ux MPOEeKTOB HEOOXOIMMYIO s peleH s
TCOJIOTHYECKOH  Cpefpl, MMOCTaBJICHHOM 3a7aun
MaccCuBa OpHbIX TIOPOA Baaners: HaBbIKAMH MIPOBEACHUS
KPUTUYECKOTO  aHaiu3a  MHpOOJIEeMHBIX
CUTyallUli B XOJI€ pEIICHUs  3a1a4y
npoeCcCHOHATBLHOMN 1eATEbHOCTH.
ITK-6. Crnioco6en | IIK-6.1. 3naer 3HaTBh: OTEUYECTBEHHYIO U 3apyOexHYIO
NOJEP/KUBATh 9KCILTyaTallMOHHbIE HaYy4YHO- TEXHUYECKYI0 HH(pOpPMAILUIO I10
0e30macHyo U | XapaKTEepUCTUKH U HaAIpaBJIEHUIO HCCJIEOBaHUN B 00JacTH
sbdekTuBHYI0 pabOTy | | mpaBuiIa Oypenust HePTSIHBIX U Ta30BhIX CKBAKUH




HKCILTyaTaIUIo IKCILTyaTaluu
TEXHOJOTHYECKOT0 TEXHOJIOTHYECKOT0
000opya0BaHUs o0opyaoBaHus,
HedTerazoBoi oTpaciu KOHCTPYKIIHUH,
00BEKTOB, MAIIIH,
MEXaHHU3MOB
He(TerazoBoro
MIPOU3BOJICTBA

YMeThb: OCYIIECTBISATh COOP MAHHBIX IS
BBITTOJIHEHUSI PabOT TIO TMPOEKTUPOBAHUIO
OypeHust He(PTSHBIX U Ta30BBIX CKBAXKHH,

Baagern:

XpaHEHUs,

OCHOBHBIMH
Crocob0aMu ¥ CPEACTBAMHU  IOJYYEHUS,
nepepaboTku  MHPOpMALUH,
paboTaTh ¢ KOMIIBIOTEPOM KaK CPEICTBOM
ynpaBieHus: HHPpopMaruei

METOJIaMH,

4. O0beM AUCUMILVIMHBI U BUJbI Y4eOHOH padoThl.

Taoauna 2
Cemectp
. Bcero uacos/3.ex.
Bua y4eOHoii padoThI 6 6
(010 ]0) 390 0D0 300
KonrakTHasi pa6ora (Bcero) 64/1,78 18/0,5 64/1,78 18/0,5
B Ttom uncne:
Jlexiun 16/0,44 6/0,17 16/0,44 6/0,17
[Tpaktaeckue 3aastus (I13) 32/0,89 8/0,22 32/0,89 8/0,22
JlaGopaTtopHsie padoTs (JIP) 16/0,44 4/0,11 16/0,44 4/0,11
CamocrosiTejibHasi padoTa (Bcero) 44/1,22 117/3,25 | 44/1,22 | 117/3,25
B Ttom uncne:
KypcoBoii mpoekT
Pedepar 10/0,27 10/0,27
TeMbl 17151 CaMOCTOSITEIBHOTO U3YUECHHSI 14/0,39 30/0,83 14/0,39 30/0,83
[ToAroToBKa K MPAaKTUYECKUM 3aHITHSIM 10/0,28 20/0,56 10/0,28 20/0,56
[ToaroroBka Kk 1a00pPaTOPHBIM paboTaM 10/0,28 20/0,56 10/0,28 20/0,56
[ToaroToBKa K 9K3aMEHY 20/0,56 20/0,56
KonTpoJas 36/1 9/0,25 36/1 9/0,25
Bujg otueTHOCTH IK3. IK3. IK3. IK3.
BCEI'O B yacax 144 144 144 144
OO0masi Tpy10eMKOCTH
AU CIMILTHHbBI BCEI'O B 3au. 4 4 4 4
eTHHHUIAX
5. Conepxkanmne IUCHUNITTHHBI
5.1. Pa3aennl TUCHUIJIMHBI 1 BUABI 3aHATHIA
Taoauna 3
Jlexr. [Tpaxr. JIab. 3an. Bcero
Ne HaunmenoBanue pasnena
I JUCIITIIMHEL TO CeMecTpaM 3aH. Yachl | 3aH. 4acChl YJachl 4acoB
1 ODO | 300 |0DO [3DO |ODO | 3DdO |ODO 3DO
1 | Beaenmne 1 6
OO0uue cBeeHus 1 2 8
3 0O0630p COBpEMEHHBIX CIIOCOOOB ) 5 3
OypeHus 2 1 7
DOu3nKo-MeXaHNYECKHE CBOMCTBA
4 2 2 8
TOPHBIX ITOPOJ 2
5 | UucTpymenT it OypeHust 2 2 8




3aKOHOMEPHOCTH PabOTHI
6 | mopoIopa3pyuaroIIero 2 2 8
WHCTPYMEHTA
7 | 3a00iHbBIE IBUTATENN 2 2 1 2 8
3 Crennuka TeXHOJIOTUU ) ) 1 2
pa3IMYHBIX CITIOCOO0B OypeHHUsI
9 | BypunpHas KojloHHA 2 2 2 8
10 I'mapoaspoaunamuka ) ’ 1 ’ 2 3
[UPKYJISIIUOHHON CHCTEMBI 2 8
1 [IpoBoaKa CKBaXKUH B 33JJaHHOM ) 12
HalpaBJICHUU
12 [IpoexTupoBaHue KOMIIOHOBOK U ) 4 1 12
pacueT OypHJIbHBIX KOJIOHH
OcoOeHHOCTH TEXHOIOTUU
13 6ypeH1/1;Iunp1/1 paBHOBECHH 5 12
JIaBJICHUN B CUCTEME «ILIACT-
CKBR)KHHA
Br16op cniocoba u
14 | TpoEKTUPOBAHUE PEKUMOB 2 4 1 12
OypeHHsI CKBOKHH )
15 OcnoxxHenus npu OypeHuu 5 4 1 12 >
CKBKUH
16 | ABapum B OypeHHH 1 4 1 12
17 | IlepcrieKTHBBI pa3BUTHUsI OypEHMUSI 1 12
JlokyMeHTaIus, opranu3amnus u
18 | TEXHUKO-I3KOHOMUYECKHE 2 13
MOoKa3areian OypeHus: CKBaXKUH
5.2. JlekuMoHHBIE 3aHATHS
Taoanma 4
Ne HaumeHoBaHue
Coaepsxanue pasaesa
n/m | pasjaena JUCHHUILIMHBI
3HaueHue OypoBbIX paboT B He(pTerazo100bIBarOLIEH U IPYTHX
1 | BBenenmne oTpaciigx HapoJHoro xo3sicTBa. KpaTkas xapakTepucTHKa
COCTOSIHUSI TEXHOJIOTHY Y TEXHUKU OYPCHHS CKBAKHH.
[lonsTe o0 ckBaxuHEe, €€ »DIEeMEHTaX, KOHCTPYKIHH, O
MOJIOKEHUH OCH CTBOJAa B mpocTpaHcTBe. Knaccudukanus
CKBOKMH,  TMpPHUMEHSIEMBIX B  He]TerazofoObIBaroIen
2 | Oume ceexenns MIPOMBIIIJIEHHOCTH: 1O Ha3HA4Y€HHIO, IO MPOCTPAHCTBEHHOMY
TIOJIOKEHUIO OCH, 110 XapaKTepy pa3MelIeHUs YCThEB U APYyTUM
npuszHakaM. [loHSATHE O IUKIIE CTPOUTENHCTBA CKBAXUHBI U
ero cTtpykrype. ConaepXkaHu€ OCHOBHBIX JTalloOB IMKJIA
CTPOMTENILCTBA.
ITonsatue o cnocobe Oypenus. Kimaccudukaiys coBpeMeHHbIX
0630p  COBpEMEHHbIX crocoboB. Kparkas xapakTepuCTHKa CYIIHOCTH KaXKIOro
3 croco6a; JOCTOMHCTBA, HENOCTATKH, OONACTH MPUMEHEHUS,
crnoco0oB OypeHust o
MEePCIIEKTUBBI pa3BuTHs. DYyHKIIMOHAIBHAS cXeMa OypoBOMU
YCTaHOBKH JIJIsl BpaIlaTeIbHOTO OypeHus..
OCHOBBI MEXaHHWKHU TBEPIAbIX Ted. [IOHATHE O HANPSKECHHOM
Pu3nKo-MexaHu4YecKHue .
. COCTOSHUM M TPOCTBIX BUJaX ero. MexaHWuecKue CBONCTBA
4 | cBoiicTBa TOPHBIX .
Hopo TBEPJBIX TEN: YIPyrue, IUTACTHYECKHE ¢ TPOYHOCTHEHIE.

TeKy‘-IeCTL )4 (I)OpMLI CTO IIPOSABJICHUS. IloHsTHE CIIOIIHOCTU




ropHOM nopozsl. HampsbkeHHOE COCTOSIHHE TOPHBIX IOPOX B
Hezlpax 3eMid. ['eoctatnueckoe M OOKOBOE [aBJIEHHE Kak
KOMITOHCHTBI TOpPHOTO JaBieHus. Koapduimenr OG0KOBOTO
pacrniopa. [lopoBoe (r1acToBO€) 1aBiI€HNE B TOPHBIX IOPOJAAX.
[TonstTre o KO3PPUIIMECHTE AHOMATBHOCTH W aHOMAIIBHBIX
IUTACTOBBIX JAaBleHUsX. ['mapopaspeiB nopox. Ilonstue 00
WHJEKCE JaBJICHHUA TUAPOpa3pbiBa IMOpPOA. MexaHudeckue
CBOWCTBA  TOpPHBIX MOPOA  IpHU  pasIMYHbIX  BHUJAX
HaNpPsHKEHHOTO COCTOSHUS; BIMAIONME HAa HUX (DAKTOPBHI.
OCOOEHHOCTH HAIPSKEHHOT'O COCTOSIHMSL TOPHBIX MOPOJ MpHU
BIABJIIMBAaHUM  JKECTKUX  HHJCHTOPOB. Onpenenenue
IoKa3aTejael MeXaHMYeCKMXCBOMCTB MOPHBIX MOPOJ METOJOM
CTaTUYECKOTO BAaBiIMBaHuA mramna. Knaccudukanus ropabix
IIOPOJI [0 MEXaHUUYECKUM CBOHMCTBAM. MeXaHU3M pa3pylLIeHus
ropHbIX mopoa. BrasnmBanue. CkauykooOpa3HOCTH Ipolecca
paspyllieHUs] TOPHBIX IOPOJA IpHU BIaBIMBaHUU. BiusHue
i QepeHIatbHOTO JTaBICHUS, TEMIepaTypbl, CBOWCTB U
KOMIIOHEHTOB JKUAKOCTEH OKpPY)KaIOIIeH cpelasl Ha Mpolecce
paspyueHus. OCoOOEHHOCTH pa3pyLIeHUs TOPHBIX MOPOJ MpH
JMHAMUYECKOM BIAaBIMBaHUU. BUIBI pa3pymieHus mopona npu
Oypennn  (yCTaJlOCTHOE,  TMOBEPXHOCTHOE, OOBEMHOE).
AGpa3uBHOCTh ropHBIX nopoA. Ilponecc u3HammBaHus U €ro
XapaKTepUCTUKH. MeTopl H3ydeHus abpa3uBHBIX CBOWCTB
ropabix nopoj. Kmaccudukanus abpasusHocTH. Bypumocth
TOPHBIX OPOJ U UX KJIacCU(UKaIMsl, TOKa3aTean OypUMOCTH.

HNucTrpyMeHT
Oypenust

JIs

Knaccudukanus mnopogopa3pyliaromero HHCTPYMEHTa IO
Ha3HAYEHUI0 M I1I0 XapakTepy BO3JEHUCTBUS Ha TOpHbIE

noponasl.  O6macTb  NpPUMEHEHUs  JOJOT  pexylle-
CKQJIBIBAIOILETO W HUCTHPAIOLIEE-PEXKYILIEro  JEHCTBHSL.
Hlapomeunsie  jpomota.  OCOOEHHOCTH  KOHCTPYKIIHMH,

M3TOTOBJICHUS W  KJIAacCH(UKAIMA IAPOIICYHBIX  JOJIOT.
Coprament gonotr mo Boopyxkenutro (I'OCT 20692-75).
KoHcTpyKTHBHBIE OCOOCHHOCTH BOOPYXEHHUS IIIAPOIICUHBIX
JOJIOT  pa3nuuHbix  Mmoxened.  KoHcrpykumm — omop
IapoIIeyHbIX J0J0T U uXx kinaccupukamnus mo 'OCT 20692-
75. TIpOMBIBOYHBIE CHCTEMBI IIAPOLICYHBIX JOJOT, UX
knaccupukanus no I['OCT  20692-75. Kouctpykuuss
COpPTaMEeHT HacaJIoK. Bnustaue KOHCTPYKTHUBHBIX
OCOOCHHOCTE TMPOMBIBOYHBIX CHUCTEM U KOH(PUTYpaluu
JI0JI0Ta HA KA4€CTBO OYUCTKHU 32005 OT BHIOYPEHHON MOPOJIBI.
3aKOHOMEPHOCTH H3HAIIMBAHUS W (PAKTOPHI, BIHUSIONIIME Ha
€ro MHTEHCUBHOCTb. HOpMaJIbHBIN U aBapHiTHBINA U3HOC JOJIOT.
Kon anga kparkoil 3amucu  Xapaktepa ©  CTENEHU
W3HOIIEHHOCTH  JojoTa. JlocTOMHCTBAa ®  HEIOCTaTKH
IAPOLIEYHBIX JOJIOT MO CPAaBHEHUIO C JAPYTMMH BHJIaMU
nonot. KepHornpreMHble yCTpoHCTBa U OypHIIbHBIE TOJIOBKHU.
Knaccudukanus kepHONMpUEMHBIX ycTpoicTB. KoHcTpykimu
KEPHOIIPUEMHBIX YCTPONCTB CO CHEMHBIMHU M CTAllMOHAPHBIMU
KepHonpueMHUKaMu. KoOHCTpyknuu OypUIBHBIX TOJOBOK.
HNHCTpyMEHT criennanbHOTO Ha3HAYEHUs, PUHIUIT pabOThl U
0Cc00EHHOCTH KOHCTPYKIIUH.

3aKkoHOMepHOCTH

®dakTop, BIUAIOIIME HA TOKa3aTead paboThl  JIOJOT.




padoThI
MOpOI0pa3pyIIAI0LIEero
HHCTPYMEHTA

3aBUCUMOCTH HAa4YaJIbHOM MEXaHMYECKOW CKOPOCTH IPOXOJKU
OT CBOMCTB TOPHOM MOPOJBI, TUIA JOJIOTA, OCEBOM HArpy3Ku
Ha HEro M YacTOTbl €ro BpaLICHMs, YCIOBUN peaau3aluu
MEXaHWYECKOM MONIHOCTH, MOJBOJUMON K JI0JIOTYy, BHJA,
CBOWCTB, pacxoJa IPOMBIBOYHOM KUJIKOCTH U CKOPOCTH
ncTeyeHuss €€ U3 HacaloK, BEIMYHMHBI THIPABIMYECKOU
MOIIHOCTH, TOJIBOAMNMON K JONOTY, Au(PEpeHIInaTbHOTO
naBieHus. Jluarpamma u3MeHeHHs YyriayOJieHus J0JIoTa 3a
OJIMH 000pOT OT OceBOM Harpy3ku. [lyTH yiydiienus kadecTna
OUYUCTKU 3a200s51. 3aKOHOMEPHOCTH WM3MEHEHUS MEXaHHYeCKOU
CKOPOCTM  MNPOXOAKHM BO  BpEMEHH,  OOYCIIOBJIECHHbBIE
M3HAIIMBAaHUEM JJEMEHTOB J0JI0Ta. BiusHME pa3nuyuHbIX
(GakTOpOB HAa TEMI CHW)KEHUS MEXaHHYECKOH CKOpPOCTH
MPOXOAKA BO BPEMEHM U JOJTOBEYHOCTH OIOPBI JOJIOTA.
ParmonanbHas mpog0IDKUTEILHOCTh paboTHl J0I0Ta Ha 3a00€,
BeIOOp e€. Pacuer Bpamiamomero MOMEHTa W MOIIHOCTH,
HeoOXoauMOM st paboThl nonora Ha 3aboe. [lomsTtue 00
ylaJeHHOM MoMeHTe. DakToppl, BIMAIOIIME HA BEIUYUHY
yaenpHoro MomeHTa. OcCOOEHHOCTH pa3pylLIeHHs TOPHBIX
MOpo/  KOJbLEBbIM 3a0oeM mipu 0TOOpe KepHa, Ipu
pacumpeHuu CTBOJIA paCHIMPUTEIISIMH. Crneuunduka
CTymeH4Jaroro paspymienus 3ab6os. Choemuduka pexuma
OypeHus npu oTOOpe KepHa. BiusHue napameTpoB pexxuma u
TEXHOJIOTUM OypeHusi Ha BbIXOA KepHa. [IpuHIiumsl BbIOOpa
KEpHOIPUEMHOT0 YCTPOICTBa U OYpUIIHLHON TOJIOBKH B PA3HBIX
ycinoBusIX. MeponpusaTusi U yCTpPOWCTBa, OOECIEUYHBAIOIINE
COXPAaHHOCTh KepHa Ipu OypeHUU U MPU TPAHCIIOPTUPOBKE C
3a00s1.

3a00iHbIEC IBUTATEIHN

OCHOBHEBIE TpebOBaHUS K  3200WHBIM  IBUTATEIISIM.
Knaccudukanuss  3a0oiiHbIx  nBurareneil.  TypOoOypsl.
YcTpoiicTBo u MIPUHIINTI JefCTBUS Typ600ypa.
XapakTepucTuka TypOMHBI TIpU IOCTOSIHHOM  PacXoje.
Kpurepun ruapoavHamuyeckoro mnojo0uss B TypOMHaxX.
®dopmyiibl TOA00M U UX IpUMeHeHue. Buabl TypOoOypoB, ux
JOCTOMHCTBA U HEJOCTaTKH. BUHTOBBIE 3a00lHBIE IBUTATEIH.
VYerpoiicteo u npunnun gevctBus B3J[. JloctomHcTBa M
HEOCTaTKU BUHTOBOTO 3a00ifHOrO ABHraress. DIeKTpoOypsl.
KoHncTpykuus 31ekTpoOypoB B CHCTEME  TOKOIOJBOJA.
BbixonHas  XapakTepucTHKa 3JeKTpoOypa U (hakTopsl,
BJIMSIOIIKE HA HEE.

Cnenuduka
TeXHOJIOTUH
Pa3JIHYHBIX CNIOCO00B
OypeHnust

Oco0eHHOCTH TEXHOJOTHMH pPOTOpHOro OypeHus. [IpuHIUIBI
HOPMHPOBAaHMSI  pacxoJa MPOMBIBOYHOM  JKUJIKOCTH U
pEeryMpoBaHUs THIIPABINYECKON MOIIHOCTH, MOJBOAMMON K
nonoty. OrpaHnydeHns1, HaKJIaAbIBAEMbIE Ha PEKUM POTOPHOIO
OypeHHs] TEXHUYECKON XapaKTEepUCTUKONW OypOBOM YCTaHOBKHU
U TPOYHOCTHIO OypHIIbHOW KOJMOHHBL. CriocoObl KOHTPOJIS 32
OTpabOTKON JOJOT TIPH POTOPHOM OypeHUHu. YTpaBlICHHE
nporeccoM poropHoro Oypenus. OCOOEHHOCTH TEXHOJIOTHU
TypOMHHOTO OypeHHus: B3aUMOCBS3b IAPAMETPOB PEXKUMA.
Bnusaue auHamMuuHOCTH pabOTHl  J0JI0Ta HA  YacToOTy
BpareHus Bajia Typo6o0ypa. [IpuHIMIBI pacyeTa XapaKTepHBIX
3HaYEHUH YacTOThI BpallleHUs Baja MPH MOCTOSHHOM Pacxoje




IIPOMBIBOYHOM KUAKOCTU. Pacuer pacxoma IPOMBIBOYHOU
KUJKOCTH, HEOOXOAMMOTO IS  YCTOWYMBOM  pabOThI
TypOboOypa mpu 3aJaHHOH OCEBOM Harpy3ke Ha J0JIOTO.
KonTponbs wactoTsl Bpamienuss Baina Typ6oOypa. CrocoObl
peryIupoBaHHs YacTOThl BpamieHus. [IpuHIMOBI BBIOOpA
IuameTpa, THIa U 4uciia ceKuui Typ0oOypa, a Takke pacxoja
MPOMBIBOYHOM KHMIKOCTH sl OypeHus ckBaxuH. OOmme
3aTpaThl MOIIHOCTH Ha Mpolecc TypOMHHOTO OypeHHs.
Koaddunmentsl nepenaun MOITHOCTH Ha 3200 M MyTH HX
noBeIeHUSI. OCOOEHHOCTH TEXHOJIOTHU OYPEHHSI C TOMOIIBIO
PEaKTUBHO-TYPOMHHBIX JIBUTATENCH. Ocobennoctu
TE€XHOJIOTHH C IOMOIIBI0O BUHTOBOTO 3a00MHOr0 JBUTaTels
(B31). BzaumocBsa3p mapameTpa pexuMa OypeHus Inpu
ucnosab3zoBannun  B3Jl.  KommiekcHas — XapakTepucTHKa
COBMECTHON paboThl cuctemsl «Hacoc-B3/I-nonoro-nopona
3a00s» MPU MOCTOSTHHOM PAacXojieé MPOMBIBOYHOM KHUIKOCTH.
Bnusane auHamMuYHOCTH pabOTHl  IOJIOTA HA  YacTOTY
Bpamienusi Basia B3/l. Ilpuniuner BeiOOpa auameTpa U 4ucliia
cexuuit B3/l, a Takxke pacxoja MpOMBIBOYHON KHUAKOCTH AJIS
Oypenust ckBaxuHbl. KoahumeHTs nepenayn MOIIHOCTH Ha
32001 U myTtu wuxnosbiieHus. OCOOEHHOCTH TEXHOJIOTHH
OypeHHss C  TIOMOIIbIO  2JIEKTpoOypoB.  B3aumocss3b
napamMeTpoB  pexuma OypeHus TpH  HCIOJIb30BaHUU
amekTpoOypa. Pacuer momycTUMOl OCeBOM Harpy3ku Ha
nonoto. CrocoObl peryiupoBaHMsl YacTOThHI BpallleHUs Bala
anekTpobypa.  CoBmecTHass  pabora  3mekTpoOypa ¢
TUAPOMOHUTOPHBIMH JOJIOTaMU; MPUHLIUIT pacuera
HEe00X0IMMOr0 pacxona IPOMBIBOYHOMN KHUJIKOCTH.
KoadduunenTs! nepenaun MOIIHOCTH Ha 3a00il W myTH X
MTOBBIIIICHUSI.

BypunibHas KOJ10HHA

Haznauenne u coctaB OypuibHON KoJOHHBI. KoHCTpyKius
aneMeHTOB e€. CTaHaapThl Ha OypuiibHbIE TPYOBI, OypHIIbHBIE
3aMKH M JIpyTU€ DJEeMEHTbl KOJIOHHBL. XapaKTepHUCTUKA
Pe3b0OBBIX COEAMHEHUH OypHIIbHON KOIOHHBI. JJocTOMHCTBA U
HEIOCTAaTKU CYIIECTBYIOLIMX KOHCTPYKIMHA OypMIIBHBIX TPYO,
WX COEIMHEHUN WU JPYruX 5SJIEMEHTOB KOJIOHHBI; 0OO01acTu
IpPUMEHEHMs.  DKCIUTyaTallMs — 3J€MEHTOB  OypHIIbHOU
KOoJOHHBI. TpyOHble 0a3bl, HUX (YHKIMH U OCHAIICHHUE.
IIpuemMka u TmpoBepka 5>JIEMEHTOB OypUIBHOH KOJIOHHBI.
JedexTockomus 3JIEMEHTOB KOJIOHHBI: CIIOCOOBI,
IUTAHUpOBaHWE U opraHusainus pador. CrocoObl KpersieHus
OypHIIbHBIX 3aMKOB, KOHTpOJIb KpyTsIIero MOMeHTa. YX0J 3a
pe3p0oBbIMU coeanHeHussMH. CMaska i pe3sd. KoHTposb
TePMETUYHOCTH D3JIEMEHTOB OYpWJIBHOM KOJIOHHBI M €€
coequHeHuil.  CrocoObl  MOBBILIEHUS  T€PMETUYHOCTH.
KonTposip Bpamaromero MOMeHTa, Npe1aBaeMoro KOJIOHHOW B
nporecce Oypenus. Ilacmopruzamuss u  yder paboOThI
3JIEMEHTOB OYPHIIbHOIN KOJIOHHBL. BHibl peMOHTOB OypuiIbHON
kosoHHbI. KoneGanust OypriibHOM KOMOHHBI. BupikoneOanuii.
[IpyuvHbl W yClOBUS WX BO3HUKHOBEHHS, pa3BUTUA U
ycuneHus. BrusHue konebaHuit OypHIbHONH KOJIOHHBI Ha
paboTy  IIApOLIEYHBIX  JIOJNOT, OYypWJIbHBIX Tpy0 W




3G (GEKTUBHOCTh  pa3pyLICHUss TOPHBIX MOpoA. MeToasl
UCIOJb30BAHUS  WIM  YCTPAaHEHUs  OTJENBHBIX  BUJOB
Konebanuii B OypmiibHOW KoJIOHHE. BONHOBBIE OTpa)kaTend,
aMOPTU3aTOphl; MPUHLUIBI HX JEHCTBUS; JIOCTOMHCTBA U
HelocTaTku.  TexHojormyeckass  OCHacTka  OypHIIbHOU
KOJIOHHBI.
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I'mapoa’poaunamMmuka
HHMPKYJISIHOHHOI
CHCTEMBI

Pacuer ruapaBiMyeckuxX TOTEph NpU JIAMHHAPHBIX U
TypOyJIEHTHBIX TEYEHHUSAX BS3KUX, CTENEHHBIX M BS3KO-
TUTACTHUYHBIX JKUIKOCTEH. MEeCTHBIE THIPaBINYECKUE IOTEPU B
JIEMEHTax LMPKYJIAUUOHHOW cucteMbl. OuncTka 32005
CKB)XMHBI. 3aKOHOMEPHOCTH NojbeMa nuiama. Ompenenenue
CKOPOCTH BOCXOJSILEr0 MOTOKA IUPKYJIALMOHHBIX areHTOB,
HEOOXOAMMOW [UIs BBIHOCA MNUIaMa. XapakTep BIHMSAHUSA
OCHOBHBIX (aKTOpOB Ha A(PPEKTUBHOCTh OYUCTKH 33005 OT
BbIOypeHHOM  mopoxasl. IlpuHmmner  pacuera  pacxona
AKHJIKOCTH, YUCIIA U TMaMETPOB HACAZOK B THJAPOMOHUTOPHOM
J0JI0Te, HEOOXOMUMBIX sl A(PPEKTUBHON OYMCTKH 32005 U
palboThI THAPABIMYECKOTO 3a00MHOr0 IBUTATEINS IPU OypeHUH
CKBaXMHBL. | MapaBInyecKkui
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IIpoBoaka cKBaxkKHH B
3aJaHHOM
HalnpaBJIeHUH

pacueT IUPKYJISIUOHHOM CcHUCTEMBl Tpu  OypeHUu C
MIPOMBIBKON HEC)KUMAEMBIMU SKHAKOCTSIMU. ['mapaBmuyeckue
MOTepyu B [UPKYJSILHOHHOM CHCTEME 3a CYeT MECTHBIX
COMPOTHUBIICHUHN (HACAOK JOJIOT M 3aMKOB). BrusHue muiama
B NOTOKE rasza Ha 3a0oitHoe naBnenue. Ilepenan naBieHuii B
Hacagkax u TypOoOypax. HeycraHoBuBIIMecs TeUeHUS
oHO(a3HBIX KUAKOCTEH B LIUPKYJIALMOHHON cucteme. Pacuer
TUAPOANHAMUYECKOTO JaBJICHUS MPU MEPEMEIICHUH KOJIOHHBI
Tpy0 B CKBaXXHHE, BOCCTAHOBIEHWHM U MPEKpalleHUun
HUPKYJISIANA  KUAKOCTH. [IpHUMHBI  CaMOTPOU3BOJIBHOTO
WCKPUBJICHUS CKBa)XUH u €ro 3aKOHOMEPHOCTH.
OtpunarenbHbIe MOCTIE/ICTBUS CaMOIIPOU3BOJILHOTO
UCKpUBJeHUs. JlomycTUMble Tpeaenbl OTKJIOHEHHWS CTBOJa
CKBOXHHBI ~ OT  BEPTUKAIA. Mepbl  MOperynpexIeHUs
CaMOIIPOU3BOJILHOTO WCKPUBJICHUS u OTrpaHUYECHUS
nHTeHCUBHOCTH ero. Cnenuduka pexuma OypeHus B
WHTEpBajax, reoJIOTMYECKOoe CTPOECHHE KOTOPBIX
0JIarONpPUSTCTBYET CaAMOIIPOU3BOJILHOMY MCKpUBIIeHHIO. [lenn
OypeHHsI HAKJIOHHBIX CKBaXXUH. THUMBI mpoduield HAKIOHHBIX
ckBaxuH. [lpuHinMmbl BbIOOpa THHA W pacyeTa NPOGUIIA.
JlonmycTrMasi ”HTEHCUBHOCTD MPUHYAUTEIBHOIO UCKPUBIICHUS
CKBOXHWH W (akTopsl, onpenerstomme e€. OTKIOHUTETH IS
OypeHHs] HAKJIOHHBIX CKBRXHMH C TIOMOIIbIO 3a00WHBIX
nBUTaTene W g potopHoro  Oypenus.  CrocoObl
OPUEHTUPOBAHUS OTKJIOHUTENS B 3aJaHHOM HAIMPABICHUU.
[IpuHIMIBI pacyera yria yCTaHOBKU OTKJIOHUTENA. KoHTpoIb
3a HalpaBJICHHEM CTBOJIa CKBOKHHBI B Tepuoa paboThl ¢
OTKJIOHSIOIIEN KOMITOHOBKOIA. CxeMEl pa3MeIeHust
o0Opy/MOBaHUsl Al COOPY>KEHHUS KycTa CKBaXXHMH Ha CYIIIE.
OcoOeHHOCTH  TEXHOJOTUHM  OypeHHs  TOPHU3OHTAIBHO-
Pa3BETBJICHHBIX CKBAXHH.
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IIpoexTupoBanue
KOMIIOHOBOK M pacyer

VYcnoBusi paboThl OypWJIBHOW KOJIOHHBI B BEPTHKAIBHBIX H
WCKPUBJICHHBIX  CKBaXMHaX. Cuipl, JEWCTBYIOIIME Ha




OypHJIbHBIX KOJIOHH

OypUJIbHYIO KOJIOHHY NpH pa3HbIX crocobax OypeHus,
pacmpeselneHue HX 10 JJMHE KOJIOHHBI. MexaHuuyeckas
MOIITHOCTh, TIeperaBacMasi KOJOHHOW TpyO MHpuU POTOPHOM
OypeHuH. YCTOWYMBOCTH KOJIOHHBI TPyO TOA JCHCTBHEM
OCEBBIX M IEHTPOOSKHBIX CHJI W KPYTALIETO MOMEHTA.
[Inockuii M crnMpaabHBIA MPOMONBHBIM M3rHO. OnpeseneHue
JUIMHBl  TIOJIyBOJIHBI M3rM0a B  CTECHEHHBIX  YCIIOBHSX
CKBOXMHBL. DakTopbl, BIUAOIIME Ha pacHpeleseHue
HamNpsOKEeHUH 10 JUIMHE KOJIOHHBI B TIpolecce OypeHHs.
[uknrueckuid XxapakTep U3MEHEHUs HAINPSIKEHUH B Mpoliecce
Oypernsi. OcoOCHHOCTH  yCIOBUK  PabOTBHl  pe3bOOBBIX
COCIUHEHUII B pa3HBIX YyYacTKaX OypHJIbHON KOJIOHHBI.
VYcranocTHbli, aOpa3uBHBIA U 3PO3HMOHHBIM U3HOC 3JIEMEHTOB
KOJIOHHBI. Buabl u3HOCAa 31€MEHTOB KOJOHHBI. [IpuHIUIBI
BbIOOpa KOMITOHOBKM OYpWIJIBHOM KOJIOHHBI TPH Pa3TMYHBIX
crocobax OypeHHsl CKBaKMHBI. PacueT OypHIIbHON KOJOHHBI
Ha npo4yHocTh. OOOCHOBaHME BBIOOpA PAaCUETHBIX HAarpy30K U
KOX(QPUIMEHTOB 3amaca NPOYHOCTH. MeToauka pacdera
OypHIJIbHOI KOJOHHBI Ha Mpo4yHOCcTh. Crnenuduka pacuera Ha
IIPOYHOCTh B MHTEPBAJIE 3HAYUTEIbHBIX U3MEHEHU I 36HUTHOTO
U a3UMyTaJlbHOTO YIJIOB. YueT BO3MOXXHOTO H3HOCA
3JIEMEHTOB KOJIOHHBI U ycTajocTtu marepuana e€. [IpuHiumns
BbIOOpa KOMITIOHOBKHM HU3a OypunbHO# kononHbl (KHBK) ans
MIPEIOTBPALLEHUS CaMOIIPOU3BOJILHOTO VCKPUBJICHUS
ckBaxkuHbl. Kmaccudpukanms KHBK, npumensembix mis
OypeHMs] BEpPTHKaJIbHBIX CKBAXXMH; MX JIOCTOMHCTBA U
HeZocTaTKu; obnacte mpuMmeHenusa. Ouenka 3ddexTuBHOCTH
KHBK 1o nmpenoTBpanieHuo Wik CHUKEHUI0 WHTEHCHUBHOCTH
CaMOIIPOMU3BOJIBHOTO  MCKPHMBIIEHHS  CTBOJIA  CKBA&XHH.
Ocobennoctu BbeiOOpa KHBK nns OypeHus HakIOHHBIX
CKBKHUH.
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OcobeHHocTH
TEXHOJIOTUH  OypeHuUsi
npu PaBHOBeCUH
JaBJIeHHH B CHCTEMeE
«IJIACT-CKBAKHHAY

Ponp ydera um KOHTpons OU(QEpeHINaTIbHOIO JaBlIeHUS B
MOBBIIIEHUN 3(PPEKTUBHOCTH OypeHUs TITyOOKUX CKBaKHH.
CriocoOsl IIPEIBAPUTEIBHOTO U OIEpaTUBHOTO
MIPOrHO3UPOBAHMS IJIACTOBBIX AaBileHUN. CyIIHOCTh criocoba
OypeHus TIpU pPaBHOBECHHM JaBJICHUNW B CHUCTEME «IUIACT-
ckBaxMHa». CreuuanbHoe O000pyAOBaHHME M NPHOOPHI,
HeoOXoauMble i OypeHHs TNpU pPaBHOBECHHM JABJICHMM.
Bp160p IIOTHOCTH IPOMBIBOYHOM YKHJIKOCTH.
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BeiOop cmocoba wu

NPOEKTHPOBaHHE
pexKUMOB OypeHus
CKBaKMH

Br16op cnocoba OypeHusi B 3aBUCUMOCTH OT T'€0JIOTMYECKOT0
paspesa, Ha3HaYeHHUsl, TTTyOMHBI CKBAXKHHbI, YCIOBUI OypeHuUs,
oOyctpoiictBa  paifona  OypoBeix  pabor.  Ilopsmox
MIPOEKTUPOBAHHUS PEKUMOB OypeHwusi. Metombt
NPOEKTUPOBAHUSA;  HMX  JOCTOMHCTBA M  HEJOCTAaTKH.
OCOOEHHOCTH TIPOEKTHUPOBAHUS PEKUMOB ISl PA3TUIHBIX
crocoboB OypeHus criomHbM 3a0oeM. CrenuanbHbIe
peXuMbl OypeHHs: OTOOp KepHa; OypeHue pa3IndHbIX
YYaCTKOB  HAKJIOHHBIX CKBaXHH;, IpopaboTKa CTBOJA.
TpeOoBanusi, TpeabABIsIEMbIE K HCXOAHBIM JTaHHBIM IS
aHamu3a. OOpaboTka HMCXOJIHBIX JaHHBIX. Peanmu3anus
MIPOEKTHOTO pexuma OypeHust Ha OypoBoi. KoppexkTtupoBka
PEKOMEHJANNN TEXHOJIOTHYECKOH KapThl B 3aBUCHMOCTH OT




M3MEHEHUS (PU3UKO-MEXaHUYECKHX CBOMCTB TOPHBIX IMOPOJ.
PerynupoBanne uw aBromaruzamusi Iporecca OypeHHs.
TpeboBanusi, mpenbsBIseMble K peryiasropaMm I[ojaudu
OypHJIbHOIO HHCTpyMeHTa. I[IpuOopsl, HpUMEHSEMbIC JUIs
KOHTpoJsi mpouecca Oypenus. Ilpumenenne DBM  ms
OIIEPATUBHOTO KOHTPOJISL M ONTUMH3AIMU PEIKHUMOB OypEHUSL.

OrmpezenieHne TOHSATUSL OCJOXKHEHHE. BHIBI OCHOXXKHEHUH.

[Tornmomenusi.  ['azoHedTeBomonposiBieHus.  Hapymenue
15 OcnoxHeHus IPH | yCTOMYMBOCTU CTEHOK CKBaXMHbI. [IpuxBaTbl M 3aTSXKKU
OypeHHUU CKBa’KHH KOJIOHHBI ~ TpyO, xkemobooOpazoBanusa. Cnerudpuueckue
ocnoxkHeHus. OTpuLaTenbHble IOCIEICTBUS  OCI0KHEHUH.
MeponpusTusi 10 NpeaynpekIeHUI0 OCI0KHEHUH.
[lonatuss 00 aBapusix B Oypenun. OTnuume aBapuii oOT
16 | ABapum B OypeHun ocnoxxkHeHui. Krnaccudukanus aBapuii. [Ipodunakrtuueckue
MEPOIPUITHS 110 TPEAYTPEKICHUIO aBAPUI.
[lepcrieKTHBBI COBEPIICHCTBOBAHUSI TEXHOJOTUU U TEXHUKU
ITepcnekTUBBI
17 OypeHuss u TOBBIIICHUS 3(P(HEKTUBHOCTH CTPOUTEIHCTBA
pa3BuTus OypeHust
CKBXKHUH.
JdoxkymenTaumus, o
PR " [lepBuuHas noxymeHTauust B OypeHuu. TexHUYeCKUil TpOeKT
Tle)xnmco Ha CTPOUTENIbCTBO CKBAXHUH. ['€0JIOrO-TEXHUYECKHI Haps.
18 [TokazaTenu, ompenensomue MTPOJODKUTETBHOCTh —IIHKJIA
IKOHOMMYECKHE
cTpouTenbcTBa ckBaxuH. CkopocTh Oypenus. CebecTonMocTh
nokasareJm  OypeHus
CTPOMUTENIbCTBA CKBAYKUHBI.
CKBaKUH
5.3. JlabopaTopHBIi NPAKTUKYM
Taoauna 5
Ne HaumenoBanue pa3jaeina
Coaep:xanue pasaesia
n/n JUCIUIIINHBI
Omnpenenenne moKasaTelledl MEXaHUYECKMX CBOWCTB
POu3uKo-MexaHuYecKHe
1 N TOPHBIX MOPOJ METOJOM BJABJIMBAHUS IITaMIa
CBOIICTBA FOPHBIX OPOJ »
Omnpenenenue abpa3suBHBIX CBOMCTB T'OPHBIX MOPOA
N3yuyenne kOHCTPYKIMI OypOBBIX JOJOT U OypUIBHBIX
2 | HHcTrpyMeHT 1Jjist OypeHusi | TOJOBOK.
W3yyenue u KoaupoBaHUe U3HOCA OTPaOOTaHHBIX JOJIOT.
OnpeneneHne BEIWMYMHBI HAYAJIBHOM MEXaHHYECKOU
CKOPOCTH TMPOXOJKH M TEeMIa CHUXEHHUS CKOPOCTH
IIPOXOJIKH BO BPEMEHH.
3aKkoHOMepHOCTH PadoTHI =
N3yuenne 3akoHOMEpPHOCTEH pa3pyllieHus: TOPHBIX MOPOJ]
3 NOPOA0Pa3pPyLIAIOIIEro
LIapOIIEYHBIMU JOJIOTAMHU.
HHCTPYMEHTA
[IpyHIMI NPOEKTHPOBAHUS PEXKUMOB OypeHUs MpH
3a0ypHBaHMN CKBAaXXHMHBI, 3ape3Ke HOBOTO CTBOJIA, OTOOpE
KepHa.
4 3a0oiiHble IBUTATEIH W3yyeHne KOHCTpYKIMHA 3a00MHBIX IBUTATENEH.
Pacuer cymmapHoii morpeOHOCTH OypOBBIX JOJOT U
5 BypuibHas Ko10HHA yMMaPp p yp a
anemenToB KHBK 11151 cTpoMTENBCTBA CKBAXKUH.
IIpoekTupoBaHe MPOMBIBOYHON XUAKOCTU MPH PA3HBIX
crocobax OypeHus.
I'mapoaspoaunamuka > "
6 N Pacuer cymmapHOil = MOTpeOHOCTH  HPOMBIBOYHOU
HMPKYJISUMOHHON cUCTeMbl
KHUJAKOCTH W €€ KOMIIOHEHTOB Ul CTPOUTENbCTBA
CKBAYKHUH.

5.4. IlpakTn4yecKue 3aHATHUS




Taoauna 6

Ne .
i Ne pazgesia IMCHUIIIHHBI TemaTHka NpaKTHYeCKUX 3aHATHI (CEMHHAPOB)
N3yueHne HCTOYHMKOB HH(OpMALUU O TEOJOTUHU
1 OO01mme cBeeHUs Y (bopman
paiioHa ¥ TeXHOJIOTHH OYpeHHusl.
) 00630p coBpeMeHHBIX cOc000B | M3yuenus koHTposiss Oypenus (¢ pacmmdppoBKOH
OypeHus nuarpamm ['MIB u 3anuceit ctannuit ['TK).
VYcraHOBIEHHE XapaKTEPUCTHUK CBOWCTB TOPHBIX
DuU3NKO-MeXaHUYeCcKHne
3 N IIOPOJ ¥ UX UCHOJIb30BAaHUE JJIs MPEABAPUTEIBHOIO
CBOICTBA FOPHBIX OPOJ
BBIOOpA THUIIA I0JIOTA.
N3yyeHne  KOHCTPYKLUMH  IOpOJOpa3pyIIAIOLIUX
WHCTPYMEHTOB
4 HNucTpymMeHT 10151 OypeHus DY =
Pacrnipenenenue paspeza Ha MHTEPBAJIbl OJUHAKOBOU
OypHUMOCTH.
3akoHOMepHOCTH padoThI
5 MOPOA0pPa3pPyLIAK0IIET 0 Br100p panmoHanbHBIX THUIIOB IIAPOIIEYHBIX JOJIOT
HHCTPYMEHTA
. [IpoexTupoBanue pexxuma TypOWHHOTO OypeHus (c
6 3a0o0iiHbIe ABHTATEIN P P p N M yp (
BBIOOPOM THIIA 3a00MHOTO JIBUTATEIA).
BpamaTenpHbiii ciocod OypeHust
Cneunduka TeXHOJIOTUH P yP >
7 N3yyenne ocHOBHOro oOOpymoBaHusi OypoBOU
Pa3JIMYHBIX CIOCO00B OypeHust
YCTaHOBKH
W3ydyeHne  OCHOBHBIX  DJIEMEHTOB  OypUIIBLHOM
KOJIOHHBI
8 bypuiabHas KOJIOHHA Pacuer OypuiabHOI KOJOHHEI.
[IpoBepka OypuIIbHOM KOJIOHHBI Ha
BUOPOYCTONYHBOCTb.
9 I'mapoaspoannammnka VYyer ruapaBIuyecKUX MApaMeTPOB MPOMBIBKU IMPHU
HMPKYJISIMOHHON CHCTEMBbI | IPOSKTUPOBAHUH YIIIyOJIeHUS 32004
Pacuer OypuiibHOM KOJIOHHBI HA TPOYHOCTb.
IIpoexTHpPOBaHHE KOMIIOHOBOK
10 O6ocHoBaHMe BBIOOpAa pacueTHBIX HArpy3ok u
1 pacyeT OypHIbHBIX KOJIOHH
KO3 PHUIHMEHTOB 3amaca NPOYHOCTH
Boibop ontumanbHOro pexuma OypeHus 1O
Bsi10op criocoda n meronuke ["AHI.
11 NPOEKTHPOBAHUE PEKUMOB Boibop ontumanpHOro  pexxuma  OypeHus ¢
OypeHHsl CKBAaKMH HCII0JIb30BAHUEM MaTeMaTHYECKON MOJIETHN
BHUUWBT. OxoHuarenpHbIil BEIOOP THIIA JTOJIOTA.
12 OcJ10:kHeHust Ipu OypeHuun I'mymenue T'HBII, BO3HMKIIMX BO BpeEMs CIIyCKO-
CKBAKUH MOIbEMHBIX OTlepalIii
13 ABapuu B OypeHun PacueTsl 10 0cBOOOXKICHHUIO MPUXBAYEHHBIX TPYO

6. CamocTosiTe/ibHASI pa0OTHI CTYIEHTOB MO JUCIUNJINHE

CamocrodrenbHas padota no qucuuminae coctasiger: ODO 44 vacos; 300 117 vacos.

[IporpamMmMoii mpegycMaTprBaeTCsl CaMOCTOATEILHOE OCBOCHHE YacTHU Pa3fiesioB Kypca.
PesynbraToM m3yuenus spinsercs pedepar oobemom 8-12 crpanun. [locne cobecenoBanHus u
3auThl pedepara Tema cuuTaercss ycBoeHHOM. Ha u3yuenue temsl, coctaBieHue pedepara u
3amuTy oTBOoaMTCS 10 yacos.

Tembl 111 CaMOCTOATEIBLHOI0 H3YYECHUS
1. TloHsATMe O LUKIE CTPOMUTENHCTBA CKBAXHHBI U €ro crpykrype. Cojep:kaHuE OCHOBHBIX
JTAIOB IIUKJIA CTPOUTEIILCTBA.
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MexaHn3M paspylleHHs TOPHBIX IOPOJ, BIABIMBAaHUE KAK OCHOBHOM BHJI BO3JIEHCTBUSA
BOOPY’KEHUS IIPU MEXAaHUYECKOM pa3pyLICHUU TOPHBIX mopo. CkaukooOpa3HOCTh mpolecca
pa3pyLIeHHs TOPHBIX IOPOJ IIPY BIaBIMBAaHUU.

OcoOeHHOCTH pa3pylIEHUs TOPHBIX MOPOJA IIPU JUHAMMUYECKOM BJIaBIMBAaHUU. Y CTAIOCTHOE
pa3pyLICHHE FTOPHBIX MOPOJ.

KoHCTpyKIIMM ~ KEpHONPUEMHBIX  YCTPOHMCTB CO CbEMHBIMM M  CTAallMOHAPHBIMU
KEPHOIIPUEMHHUKAMU.

Konctpykuuu OypuibHbIX T010BOK. Knaccuukanus ropHeIX TOPOA MO TPYAHOCTH OTOOpa
KepHa. IHCTpYMEHT CeIMaIbHOTO Ha3HAYEHUS.

[TukooOpa3Hble, 3ape3Hble W (pe3epHble J0JI0Ta; PACHIMPHUTENH; KanuOpupyrouiee-
LEHTPUPYIOIUI HHCTPYMEHT; Ha3HAYCHHUE, IPUHLIUI PA0OTHl U OCOOCHHOCTH KOHCTPYKLIMH.
BnusHue napaMeTpoB pexxuMa U TEXHOJIOTHH OypeHHs Ha BbIXoJ KepHa. [Ipuniumns! BeiOopa
KEPHOIIPUEMHOI'0 YCTPOMCTBA 1 OYPHIIbHON T'OJIOBKU B Pa3HBIX YCIOBUSIX.

BrixosHas xapakTepucTuka 3JeKTpooypa U (pakTophl, BIUAIONINE HA HEE.

Pacuer nomyctumoil oceBoif Harpy3ku Ha a0510TO. CrocoObl peryaupoBaHHsS YacTOTHI
BpaIlleHUs Baja JICKTpoOypa.

CoBmecTHas pabota 31eKTpoOypa C TMIPOMOHUTOPHBIMM JOJIOTAMHU; NPUHIMII pacueTa
HE00X0JUMOT0 pacxo/ia MPOMBIBOYHOM KUIAKOCTH.

KoadduunenTs! nepenaun MOLUTHOCTH Ha 3200 U IyTH UX MOBBILIECHHUS.

MeToibl MCHOJIB30BAHUS WM YCTPaHEHMsI OTAEIbHBIX BHMJIOB KoJieOaHW B OypHIIbHOM
KOJIOHHE.

BonHoBble oTpaxkarenu, amMOpTH3aTOphl; MPUHLUIB MX JCHCTBUS; JOCTOMHCTBA H
HEJOCTaTKH.

HeycranoBuBimecs TeueHus: 0JHO(a3HbIX )KUIKOCTEW B LIUPKYJIALIHOHHON CUCTEME.
Oco0eHHOCTH TEXHOJIOIMH OYpEeHUsI TOPU30HTAIBHOIO — PA3BETBICHHBIX CKBAXKHH.

Onenka s>¢¢extuBHocTH KHBK 1m0 mpenoTBpamieHuio WM CHUKCHUIO HHTEHCHUBHOCTH
CaMOIIPOU3BOJIBHOTO MCKPUBIICHUS CTBOJIA CKBAYKHUH.

OcoOennoctu BbiOOpa KHBK nans OypeHuss HakiIOHHBIX CKBaXMH. Bpibop u pacuer
oTkyoHsAomuX kKoMnoHoBok 1 KHBK nnst perynupoBanus yria.

Bb160p MII0THOCTH MPOMBIBOYHOM KHMJIKOCTH.

[TpuGopsl, IprUMeHsieMble 17151 KOHTPOJIS Ipoliecca OypeHHsL.

[Tpumenenrne OBM 151 onepaTuBHOTO KOHTPOJIS U ONITUMHU3ALUN PEKUMOB OypeHUs.
CebecToMMOCTb CTPOUTENBCTBA CKBAXKUHBI.

Ilepeyennb Tem Aas pedepara
HccnenoBanus CKBaXXHH B Ipoliecce OypeHus
OmnpezneneHye MecT MOTJIOMEHHs], IPUTOKA U MHTEPBAJIOB 3aTPYOHOTO JIBUKEHUS
HccnenoBanue nuTepBasioB nepdopannn 006cagHbIX KOJIOHH
ITepBrYHOE BCKPBITHE MPOLYKTUBHBIX IIACTOB
['upoauHaMHUecKOe COBEPIIEHCTBO CKBAXKUHBI
Peuentypbl NpPOMBIBOYHBIX JKUAKOCTEH, NPUMEHSEMBIE IIpU IEPBUYHOM BCKPBITHH
MPOAYKTHUBHBIX IJIACTOB
OO6cannblie TPyObI M UX COCTUHEHUS
TexHonornueckas ocHacTka 00CaJHbIX KOJOHH
HccnenoBanue cKBaXXMHBI B IIPOLIECCE OCBOCHHUS
VYc10BUsS BO3HUKHOBEHHUS Ta30HE(PTEBOJONPOSIBICHUN B CKBaKUHAX

. [Ipenynpexaenne ra3oHeTEBOJONPOSIBICHUN
. [Ipenynpexaenue ra3oHeTEBOAONPOSBICHUN
13.
14.
15.

[TpuxBatbl OypHIIbHBIX TPYO
JIMKBUIAIUS IPIXBATOB
WHCTpYMEHTHI JUIs1 BHITIOJIHEHUS JIOBHIIBHBIX padoT



10.

11

12.

Y4eOHO-MeTOAMYECKOE 0O0ecTedyeHHe VISl CAMOCTOSATEIbHOM Pad0ThI CTY/IEHTOB
Centomikua C.B., ITonmoB A.H., OranoB C.A. TexHomnorust OypeHusi HeQTAHBIX U Ta30BBIX

ckBaxuH. B 5 tomax. T.l: y4yeOHMK mJIs CTYyIEHTOB BY30B. — 2-¢ u3l1. — TIOMEHb:
TroMeHckuii uHAYCTpUanbHbId yHUBEepcuTeT, 2017. — 576 c. — ISBN 978-5-9961-1328-6,
978-5-9961-1329-3. — TekcT : 2JIEKTPOHHBIN // DneKkTpoHHO-OMOmoTeyHas cuctema IPR

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

Centomkun C.B., TlomoB A.H., OranoB C.A. TexHosorus OypeHHs HEPTIHBIX U Ta30BBIX
ckBakuH. B 5 tomax. T.2: yyeOHMK mJisi CTYyJIE€HTOB BY30B. — 2-¢ u3l. — TIOMEHb:
TromeHckuid MHAYCTpUaIbHBIN yHUBEepcuTeT, 2017. — 560 c¢. — ISBN 978-5-9961-1330-9
(1. 2), 978-5-9961-1328-6. — TekcT: AMEKTPOHHBIN // DAEKTPOHHO-OMOIMOTEUHAsI CCTeMa
IPR BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/83736.html.

Centomikna C.B., ITonmoB A.H., OranoB C.A. TexHomnorust OypeHusi HEQTAHBIX U Ta30BBIX

ckBaxuH. B 5 tomax. T.3: y4eOHMK mJIs CTyJIEHTOB BY30B. — 2-¢ U3]1. — TIOMEHb:
TroMeHckuii uHAyCcTpUanbHbld yHUBepcuTeT, 2017. — 342 ¢. — ISBN 978-5-9961-1328-6,
978-5-9961-1331-6. — TekcT : 2JIEKTPOHHBIN // DneKTpoHHO-OMOIMoTeyHas cuctema IPR

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

Cenromikua C.B., TlomoB A.H., Orano C.A. TexHonoruss 0ypeHus: HeQTAHBIX U Ta30BbIX
ckBakuH. B 5 tomax. T.4: yyeOHMK mJis CTYyIEHTOB BY30B. — 2-¢ u3l. — TIOMEHb:
TroMeHcknii HHOYcTpUalbHbIM yHUBepcureT, 2017. — 571 ¢. — ISBN 978-5-9961-1332-3
(1. 4), 978-5-9961-1328-6. — TeKCT : 3NEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAS CHCTEMA
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/83751.html.

Cenromikun C.B., IlonoB A.H., Orano C.A. TexHosorust 0ypeHus: HEQTAHBIX U Ta30BbIX

ckBakuH. B 5 Tomax. T.5: yueOHMK JUisi CTYJEHTOB BY30B. — 2-€ H34. — [IOMEHb:
TroMeHckuii UHAYcTpHalbHbIM yHuUBepcuret, 2017. — 280 c¢. — ISBN 978-5-9961-1333-0
(1. 5), 978-5-9961-1328-6. — TekcT : 2MEKTPOHHBI // DIEKTPOHHO-OUOINOTEUHAsS CUCTEMA

IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/83738.html.
MypanxanoB U. B., I[lonomapenko B. A., Uepusickuii P. I'. Bypenue ckBaxun: yue6HOe

nocodue  (maboparopubiii  mpaktukym) —  CraBpomnonb:  CeBepo-KaBkaszckuit
denepanbubiii  yHuBepcuteT, 2018. — 133 c¢. — ISBN 2227-8397. — Tekct :
ANEKTPOHHBIN // DnekTpoHHO-Oubmoreunas cucrema [IPR BOOKS : [caiit]. — URL:

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

bypoBble cranku u OypeHHe CKBaXUH. bypeHue He(QTAHbIX M Ta30BbIX CKBaKUH
[OnexTpoHHBI pecypc]: naboparopHblii mpaktukym/ W.B. MypanxanoB [u ap.].—
OnekTpoH. TeKkcToBble aaHHble.— CtaBpononb: CeBepo-KaBkasckuil (enepanbHbIi
yauBepcureT, 2017.— 136 c.— Pexxum nocryna: http://www.iprbookshop.ru/69376.html.
babasn O.B. UnxeHepHble pacueTsl pu OypeHuu [DnaekTpoHHBIH pecype]/ babdasun 3.B.,
Yepuenko A.B.— DnekTpoH. TekcToBble naHHble.— M.: UHdpa-Unxenepus, 2016.—
440 c.— Pexxum noctyma: http://www.iprbookshop.ru/51724.html.

3anusuH B.I'., ABapuiinbie cutyanuu B OypeHnu Ha HeTh U Ta3 [DNeKTpOHHBIN pecypc]:
VYyeOHoe nocobue. / 3anusuH B.I'., BaxpomeeB A.I'. - M. : Undpa-Unxenepus, 2018. -
508 c. - ISBN 978-5-9729-0215-6 - Pexxum nocryna:
http://www.studentlibrary.ru/book/ISBN9785972902156.html

babasn 2.B., KoHCTpykiust HE(TAHBIX M Ta30BBIX CKBaXHMH. OCIOXHEHHS M HX
npeoioyieHne [DneKTpoHHBI pecypc|: YuebHoe mocobue./ babasu 2.B. - M. : Uudpa-
Wnxenepus, 2018. - 252 c. - ISBN 978-5-9729-0237-8 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785972902378.html

. Kapkxamanze I'.I'., Mexanuueckoe pa3pyllieHHe TOpHbIX TOpOA [DIEKTPOHHBIN pecypc] :

VYueb. mocobue mis By3oB / Kapkamamze I['.I. - M: W3nmarensctBO MOCKOBCKOTO
rocyJapcTBeHHOTo ropHoro yHuBepcutera, 2004. - ISBN 5-7418-0301-6 - Pexum
noctyma: http:// www.studentlibrary.ru/book/ISBN5741803016.html

Kpsicuit H.U., TloBbimienne ckopocteit OypeHHs W 1e0MTOB HE(TEra3oBbIX CKBa)KHH.
Pa3paboTka M COBEpIIEHCTBOBAHME COCTAaBOB OYypOBBIX pAacTBOPOB, TEXHOJOTHI U



http://www.iprbookshop.ru/83735.html
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TEXHUYECKUX CPEICTB INEPBUYHOIO M BTOPUYHOTO BCKPBITHS IMPOAYKTUBHBIX IUIACTOB
[Onextponnsiii pecype] / Kpoicuit H.U., Kpanusuna T.H. - M. : Uudpa-Uuxenepus,
2018. - 340 C. - ISBN 978-5-9729-0242-2 - Pexxum  nmocrymna:
http://www.studentlibrary.ru/book/ISBN9785972902422.html.

7. OueHo4YHbIE CPeACTBA

Bonpockl k nepBoii pyOekHON aTTecTalluu
3HayeHue OypoBbIX pabOT B HedrerazoqoObIBarOLIed M APYTrUX OTPACiIAX HapOAHOTO
XO03MCTBa.
Kpatkast xapakTepucTika COCTOSIHUS TEXHOJIOTUHN U TEXHUKU OypeHHs CKBaXKHH.
[Tonsatne o0 CkBaxHHE, €€ DJIEMEHTaX, KOHCTPYKIMH, O IIOJIO)KEHHH OCH CTBOJIA B
IIPOCTPAHCTBE.
Knaccugukarus ckBaKuH, IpUMEHIEMbIX B He(TEera3o100bIBAIOICH MPOMBIIIIICHHOCTH: 110
Ha3HAYEHUIO, 110 NIPOCTPAHCTBEHHOMY IOJIOXKEHUIO OCH, 10 XapakTepy pa3MeILEeHHs YCTheB
U IPYTHM [IPU3HAKAM.
[ToHsATHE O LIMKIIE CTPOUTENILCTBA CKBAXHHBI U €r0 CTPYKTYpeE.
CopneprkaHrie OCHOBHBIX JTAIOB IIMKJIA CTPOUTEIILCTBA.
[TonsiTue o cioco0e OypeHus.
Krnaccudukanus COBpeMEHHBIX CIIOCOOO0B.
Kpartkast xapakTepucTHUKa CyIIHOCTH Ka)KI0ro croco0a; T0CTOMHCTBA, HEIOCTAaTKU, 001acTH
NPUMEHEHHUS, TIEPCTIEKTUBEI Pa3BUTHSL.

. CDYHKI_II/IOHaJ'IbHaH cXEeMa 6ypOBOﬁ YCTaHOBKHU IJIsI BpAllATCIIBHOT'O 6ypeHI/I$[.
11.

OCHOBBI MEXaHUKH TBCPABIX TCII.

. IloHsiTHE O HANPSHKEHHOM COCTOSIHUH U TIPOCTHIX BHJIAX €TO.
13.
14.
15.
16.
17.
. Koauuument 6oxkoBoro pacrmopa.
19.
20.
21.
22.
23.

MexaHn4eckre CBOMCTBA TBEPBIX TEII: YIIPYTUeE, IIIACTUYECKUE U POYHOCTHBIE.
TexydecTs U GOPMBI €ro MPOSBICHUS.

[ToHsITHE CIITIOIIHOCTH TOPHOM MTOPOJIBI.

HarnpsixeHnHoe coCcTOsIHUE TOPHBIX MTOPOJ B HEAPAX 3EMIIU.

['eocraTnueckoe u 6OKOBOE JaBIEeHNE KaK KOMIIOHEHTHI TOPHOTO JTABJICHUSI.

[TopoBoe (T1acTOBOE) AaBJIEHUE B TOPHBIX TOPOAAX.

[TonsTHe 0 KO3 PUIEHTE AHOMATIBHOCTH ¥ aHOMAJIBHBIX MJIACTOBBIX JJABJICHUSX.
I'unpopaspsiB MOPOI.

[TonsiTHe 00 MHAEKCE AaBIEHUS THAPOPA3pbIBa OPO.

MexaHnueckre CBOWCTBA TOPHBIX MOPOJ IPU PA3IUYHBIX BHJIaX HAIPSHKEHHOTO COCTOSHUS;
BJIMSIIOIIME Ha HUX (aKTOPBHI.

Oco0OeHHOCTH HAaNpsKEHHOTO COCTOSIHUSI TOPHBIX IOPOJ TpPHU BJABIMBAHUM KECTKUX
WHJCHTOPOB.

Omnpenenenne nokasareneid MEXaHWUYECKUXCBOMCTB TOPHBIX MOPOJ METOJOM CTaTHYECKOIO
BJIABJIMBAHUS IITAMIIA.

Knaccudukanus ropHbIx MOpoj 1o MEXaHUYECKUM CBOMCTBAM.

Ckauko00pa3HOCTh Mpoliecca pa3pylIeHUs] TOPHBIX TOPOJT IPU BAABIMBAHUU.

Bnusnue nuddepeHnmanbHOro aBieHUs, TEMIEPAaTypbl, CBONCTB M KOMIIOHEHTOB
KUAKOCTEN OKpY KaroIlel Cpelibl Ha IPOLECC pa3pyLIEHUS.

Oco0eHHOCTH pa3pylIeHUs TOPHBIX OPOJI MPU JUHAMUYECKOM BJ/IaBJIMBAaHUU.

YcTanocTHOE pa3pylIeHNE TOPHBIX TOPOJ.

AOGpPa3sMBHOCTb FTOPHBIX MOPO/I.

[Tpornecc M3HAIIMBAHUS U €70 XapaKTEPUCTHKH.

MeTtop! n3ydeHust abpa3suBHBIX CBOWCTB TOPHBIX MOPOJ.

Knaccugukarus abpa3uBHOCTH.

BypuMoCTh rOpHBIX OPOJ M X KJIAacCHU(pUKaLUs, TOKa3aTen OypUMOCTH.

Knaccugukanus nopoJopa3pymaromero WHCTPYMEHTa MO0 HA3HAUYEeHUI0 M IO XapakTepy
BO3/ICIICTBUS Ha TOPHBIE TOPO/IBI.


http://www.studentlibrary.ru/book/ISBN9785972902422.html
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O6uacTh IpUMEHEHUs 00T PEXKYIe-CKAIbIBAIOIIEr0 U CTHPAIOLIee-PEXKYIIETO IeHCTBUSL.
[[Tapomeunsle 1on0TA.

Oco0eHHOCTH KOHCTPYKLWHU, U3TOTOBJICHUS U KJIaccu(UKAIUS MapOLIeUYHbIX JOJIOT.
Coprament gomot no Boopyxenuto (OCT 20692-75).

. KoHCTpYyKTHBHBIE 0COOEHHOCTH BOOPYKEHUS IIAPOIICYHBIX JOJIOT PA3IUUHBIX MOAEICH.
. Koncrpykuuu onop mapomiednsix 1010T 1 ux knaccuduranus mo FOCT 20692-75.

43.
44.
45.

[IpoMBIBOYHBIE CHCTEMBI MIAPOMIEYHBIX A0JI0T, UX Kiaccupukaius mo 'OCT 20692-75.
KoHCTpyKIUs U COPTaMEHT HACAIOK.

Brnusinue KOHCTPYKTHUBHBIX 0COOEHHOCTEW MPOMBIBOYHBIX CHCTEM U KOH(PUTYpalMU J0J0Ta
Ha Ka4€CTBO OYUCTKH 32005l OT BBIOYPEHHOU MTOPOJIBI.

3aKOHOMEPHOCTH U3HAIIMBaHWs UM (AKTOpPbI, BIUAIOIIMNE HAa €ro MHTEHCUBHOCTD.
HopmanbHblii 1 aBapUiHBINA U3HOC JOJIOT.

Kon st kpaTkoi 3anucu XxapakTepa U CTeleHH W3HOIIEHHOCTH JI0JI0Ta.

JlocToMHCTBa ¥ HEAOCTATKU HIAPOLIEYHBIX OJIOT [0 CPAaBHEHUIO C IPYTUMU BUAAMHU JOJIOT.
Knaccudukanus kepHOIPUEMHBIX YCTPOHCTB.

KoHCTpyKIIMM ~ KEpHONPUEMHBIX  YCTPOMCTB €O ChEMHBIMH U CTAllMOHAPHBIMU
KEPHOIPUEMHUKAMHU.

KoHncTpykiuu OypHIbHBIX TOJIOBOK.

WHCTpyMEHT crienaibHOro Ha3HAYSHHU s, IPUHIIMUI PaboThl U 0OCOOEHHOCTH KOHCTPYKIIUM.

OOpa3sen BapuanTa s npoBeaeHusi 1 pyoe:kHOM aTTecTALMH

MexaHnyeckue CBOWCTBA TBEPABIX TEJN: YIPYTHE, IUIACTUYECKUE U IPOYHOCTHBIE.
TexyuecTs 1 POPMBI €T0 IPOSBICHUSI.
[ToHsiTHE CIIIONIHOCTY TOPHOM MOPOJBI.

Bomnpocsl ko BTOpO#i py0e:XkHOH aTTecTallun
[TonsiTue o pexxume OypeHus.
[TapameTpsl peskuMa OypeHHst U KpUTepuu ero 3pQGeKTUBHOCTH.
3aKOHOMEPHOCTH PabOTHI JI0JIOT.
HavanbpHas MexaHu4eckass CKOPOCTb MPOXOJKH, TEMIT MaJ€HUs MEXaHUYECKONH CKOPOCTHU BO
BPEMEHHM U NPOAOHKUTEIBHOCTh PabOTHI J10JI0Ta Ha 3a00€ — MOKa3aTelu, ONpelestone
KOHEYHBIE Pe3yibTaThl pabOTHI JI0JIOTA M MEXaHUYECKYI0 CKOPOCTh MPOXOJKU B JHOOOMU
MOMEHT OypeHHusl.
®daxTop, BIUSIONINE HA TIOKA3aTeNu pabOTHI T0JIOT.
3aBUCHUMOCTH HayaJbHOM MEXaHWYECKOW CKOPOCTH MPOXOJKH, OT CBOMCTB TOPHOM MOPOJBL,
TUIA JI0JIOTA, OCEBOM HArpy3KHW Ha HErO0 W YacTOTHl €ro BpalleHUs, YCIOBUU pealn3aluu
MEXaHMYECKOM MOIIHOCTH MOABOAUMOM K JOJIOTY, BUJA, CBOMCTB, Pacxoja MPOMBIBOYHON
JKUJKOCTU M CKOPOCTH MCTE€UYEHUsl €€ M3 HACATOK, BEIMYMHBI TUIPABIMYECKON MOIIHOCTH,
MOJABOIUMOU K JIOJIOTY, MU PepeHITNaTbHOTO T1aBICHUS.
Juarpamma u3MeHeHHsl yriyOaeHus 10JI0Ta 3a OAUH 000POT OT OCEBOM HArpy3KHU.
[Tyt ynydieHnus kKauecTBa OYUCTKH 32004,
3aKOHOMEPHOCTM  HU3MEHEHHUS MEXAaHMYECKOM CKOpOCTH TMPOXOJKH BO  BPEMEHH,
00yCIIOBJIEHHbIE U3HAIIMBAHUEM DJIEMEHTOB JI0JIOTA.
BrusHue pa3nuuHbix (GaKTOPOB HA TEMIT CHUKEHHSI MEXAaHUYECKOW CKOPOCTH MPOXOAKHU BO
BPEMEHH U JOJTOBEYHOCTH OMOPHI J10JI0TA.

. PaninonansHas mpoomKUTEIHLHOCTS pa0OTHI 10JI0Ta Ha 3a00€, BEIOOD e€.

. Pacuer Bpamarorero MoMeHTa ¥ MOIITHOCTH, HEOOXOIMMOM JIjIs1 pabOTHI 0JIOTa Ha 3a00€.
13.
14.
15.

[TonsTHE 00 yaieHHOM MOMEHTE.

@DakTOopHl, BAUSIOUINE HA BEIUUNHY YIEIbHOTO MOMEHTA.

Oco0eHHOCTH pa3pyLIeHUs TOPHBIX MOPOJ KOJBIIEBBIM 3a00eM IpH OTOOpe KepHa, IMpH
paclIMpeHnH CTBOJIA PACILIUPUTETIS.
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Crnenuduka CTYIIeHYaTOro pa3pyuieHus 3a00sl.

Criermuduka pesxxuma OypeHust mpu 0T0ope KepHa.

Brnusinue mapameTpoB pekuMa U TEXHOJIOTUU OypeHus Ha BBIXOJ KepHa.

[Tpuniuner  BbIOOpa KEPHONPUEMHOTO YCTPOWCTBA M OypWIIBHON TOJIOBKM B pa3HBIX
YCIIOBUSIX, YCTPOICTBA U OYPUIIBHOM TOJIOBKH B Pa3HBIX YCIOBUSX.

OcHoBHbIE TpeOOBaHUS K 3a00HHBIM JBUTATEIISM.

Knaccudukanmst 3a00iHBIX TBUTATEIICH.

Typ600ypHI.

YCTpOWCTBO U MIPUHITUIT ACHUCTBUS TypOoOypa.

XapakTepucTuka TypOUHBI IPH MMOCTOSHHOM PacXojie.

Kputepuu rupoguHaMuueckoro nogo0us B TypOrHax.

DopMyITbl TOA00WS U UX IPUMEHEHHE.

Bunsl Typ600ypoB, X JOCTOMHCTBA U HEIOCTATKH.

BunToBBIC 3200iHBIC ABUTATEITH.

YerpoiictBo u npuniun aercteus B3/1.

JlocTOMHCTBA ¥ HEIOCTATKH BUHTOBOTO 3a00MHOTO JIBUTATETISI.

OnexTpoOypsl. KoHCTpyKIIUs 351eKTpoOypoB B CCTEME TOKOTOABO/IA.

BrIxogHas xapakTeprucTrKa IeKTpoOypa U (haKToOphl, BIUSIONINE Ha HEE.

Oco0eHHOCTH TEXHOJIOTHH POTOPHOTO OYpeHHUS.

[IpuHIMIIBL  HOPMHPOBAaHUS pacxoda MPOMBIBOYHOM IKUAKOCTH U  PEryJupOBaHUS
TUIPABINYECKON MOLTHOCTH, MOJBOIUMOM K JIOJIOTY.

OrpanuueHusi, HaKJIaJbIBa€Mble HA PEXHUM  POTOPHOTO  OypeHHUS  TEXHUYECKOH
XapaKTePUCTHKON OypOBOI YCTAHOBKH U MTPOYHOCTHIO OYPHIIbHOM KOOHHBI.

CriocoObI KOHTPOJIS 332 OTPAOOTKOH TOJIOT IPU POTOPHOM OYpEeHHUHU.

Oco0eHHOCTH TEXHOJIOTHH TYpOUHHOTO OypeHHs: B3aUMOCBSI3b [1apaMEeTPOB pEKUMA.
BimsiHre nuHaAMUYHOCTH pabOTHI 10JIOTA HA YacTOTY BpallIeHUs Baja TypOoOypa.

[TpuHIMIBI pacyeTa XapaKTepHBIX 3HAYEHMN YacTOThl BpallleHHs Baja MPU MOCTOSHHOM
pacxojie MPOMBIBOYHOM JKUJIKOCTH.

Pacuer pacxona NpPOMBIBOYHOW IKHJIKOCTH, HEOOXOIUMOTO [Isl YCTOWYMBOM pabOThI
Typ600ypa pu 3aJJaHHON OCEBOW Harpy3Ke Ha J0JI0TO.

KoHTponb yacToTsl BpalieHus Baia Typoooypa.

Croco0ObI peryIupoBaHus 4YacTOThI BpaIlEHHUS.

[Tpunimmner BeIOOpa auameTpa, TUMA M 4YHCIA CEKIUil TypOoOypa, a Takke pacxoja
MIPOMBIBOYHOM JKUJIKOCTHU ISl OYpEHUsT CKBAKHH.

OO61mmue 3aTpaThl MOITHOCTH Ha MPOIlecC TYPOMHHOTO OypeHHUs.

KoaddumuenTts nepenayrt MOITHOCTH Ha 32001 U IMTyTH UX MOBBIIIICHUS.

Oco0eHHOCTH TEXHOJIOTHH OypeHUs C IIOMOIIBIO PEAKTUBHO-TYPOUHHBIX JBUTATENICH.
B3aumocBs3p napamerpa pexxuma OypeHus npu ucnosiabzoBanuu B3/

KommiekcHast xapakTepucTHKa COBMECTHON paboThl cucTteMbl «Hacoc-B3/l-monoro-mopona
320051 TP MOCTOSTHHOMPACXOJIE MPOMBIBOYHON KUKOCTH.

BrusHue auHaMUYHOCTH PaOOTHI 10JIOTA HA YacTOTY BpanieHus Bana B3/1.

[Ipuntuner BeIOOpa auamerpa u yucia ceknwii B3], a Taxxke pacxoma MpOMBIBOYHON
KUAKOCTHU i1 OYpEHUS CKBAKHUHBI.

Koaddurments mepenayr MOITHOCTH Ha 32001 U IMTyTH WX IMOBBIIIICHUS.

Oco0eHHOCTH TEXHOJIOTHH OypEHUSs C IOMOIIBIO AIEKTPOOYPOB.

B3anMocBs3s mapamMeTpoB pexuMa OypeHus MPU UCTIOJIb30BaHUH AIIEKTPOOypa.

Pacuer nomyctumoit oceBoM Harpy3ku Ha J0JIOTO.

CrniocoObl perynupoBaHus 4aCTOThI BpallleHHsI BaJla 3JIeKTpoOypa.

CoBMecTHast pabora 31eKTpoOypa ¢ THAPOMOHUTOPHBIMHU JOJOTaMH; MPUHIUI pacdyera
HEO0OXOAMMOT0 Pacxo0/1a MPOMBIBOYHOM KHIKOCTH.

KoadduimenTs! nepenaun MOIHOCTH Ha 32001 U TTyTH UX MOBBIIIICHUS.
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Oo0pasen BapuaHTa 11l NpoBeeHUus 1 pyOe:kHOM aTTecTalluu

Pacuer Bparmaromiero MOMEHTa ¥ MOIITHOCTH, HEOOXOIMMOH /1t paboTHI H0JI0Ta Ha 3a00€.
[TonsiTHe 00 yaneHHOM MOMEHTE.
@®akTopsl, BAUSIONINE Ha BEIMYNHY YICTHHOTO MOMEHTA.

Bomnpocskl Kk 3k3aMeHy
[ToHsiTHE O HANIPSHKEHHOM COCTOSTHUH U TIPOCTHIX BHIAX €rO.
MexaHnueckue cBOMCTBa TBEPABIX TEJI: YIIPYIHe, INIACTUYECKUE U IPOUYHOCTHBIE.
TexyuecTb 1 POPMBI €T0 IPOSBICHUSI.
[ToHsATHE CIUIOMIHOCTU TOPHON HOPO/IBI.
HanpspxkeHHOE cOCTOSIHHE TOPHBIX TIOPOA B HEIpax 3€MIIH.
['eocraTnueckoe u OOKOBOE J1aBIEHUE KaK KOMIIOHEHThI TOPHOTO JIaBJIECHUS.
Koadduuuent 6okoBoro pacrmopa.
[TopoBoe (11acTOBOE) AABJICHUE B TOPHBIX MOPOAAX.
[TonsiTHe 0 KO3 PUIHIEHTE AHOMATTBHOCTH ¥ aHOMAJIBHBIX IJIACTOBBIX JTABJICHUSX.
['mapopaspsiB OPOA.
[TonsiTHe 06 MHAEKCE AaBICHUS THAPOPA3PHIBA TIOPO.
MexaHuueckue CBOICTBa TOPHBIX IIOPOJ MpPH pa3IMYHBIX BHJAX HANpsHKEHHOTO
cocTosiHUS; Biaustonue Ha HUX (akropsl (OI1K-4).
3HadyeHue OypoBbIX padOT B He(TerazoJo0bIBAIOLICH M APYTrHMX OTpacisix HapOIHOIO
XO35MCTBA.
Kpatkas xapakTepucTiKa COCTOSIHUS TEXHOJIOTUHN U TEXHUKU OypeHHs CKBaXKHUH.
[TonsatHe 0 CKBaXHHE, €€ D3JIEMEHTaX, KOHCTPYKIUH, O TIOJOXEHHH OCH CTBOJA B
IPOCTPaHCTBE.
Knaccugukanusi ckBaXuH, TPUMEHIEMBIX B He(Tera3o100bIBalONICH MTPOMBIIIICHHOCTH:
[0 HA3HAYEHUIO, 110 IPOCTPAHCTBEHHOMY IOJIOKEHHIO OCH, 110 XapakTepy pa3MeIleHus
YCTBEB U JIPYTUM TPU3HAKaM.
[ToHsATHE O LIMKIIE CTPOUTENHCTBA CKBAXHHBI U €r0 CTPYKTYpeE.
ConeprxaHrie OCHOBHBIX JTAIOB IMKJIA CTPOUTEILCTBA.
[TonsiTue o cioco6e 6ypenus. Kiaccuduxanus coBpeMEeHHBIX CIIOCOOO0B.
Kpatkast XapakTepucTMKa CYyIIHOCTH KaXJOTro crocoda OypeHus: JIOCTOMHCTBA,
HE/I0CTaTKHU, 00JIaCTU IpUMEHEHHUs, epcrnekTuBbl pazButus (IIKP-5).
@yHKIMOHAIbHAs cxemMa OypoBOil yCTaHOBKH JIJIsl BPAIATEIbHOTO OypeHus.
OCHOBBI MEXaHUKHU TBEPABIX Tell.
OCOOCHHOCTH HANPSHKEHHOTO COCTOSIHHS TOPHBIX TOPOJ| NPH BJAABIMBAHUU KECTKUX
WH/IEHTOPOB.
Omnpenenenne mokaszareiaei MEXaHHIECKUXCBOWCTB TOPHBIX TIOPOJ METOJIOM CTATUYECKOTO
B/IABJIMBAHUS IITAMIIA.
Knaccugukarust TopHBIX TOPOJT IO MEXaHHYECKUM CBOMCTBAM.
Ckauko00pa3HOCTh Mpoliecca pa3pylIeHUs] TOPHBIX TOPOJI IPU BAABIMBAHUU.
Bmusiane auddepeHnnanbHOTO 1aBICHUS, TEMIIEpaTypbl, CBOHCTB M KOMITOHEHTOB
KHUJIKOCTEH OKpY’KaloIIel cpeibl Ha MpoIece pa3pyLIeHHUs.
OcoOeHHOCTH pa3pyIeHHs TOPHBIX TOPO MPH JHHAMUYECKOM BJIaBIIMBAHUH.
YcTanocTHoe pa3pylieHne TOPHBIX MTOPOI.
AOGpPa3sMBHOCTb FTOPHBIX MOPO/I.
[Tpornecc M3HAIMBAHUS U €70 XapaKTEPUCTHKH.
Mertonbl n3y4eHus: abpa3uBHBIX CBOWCTB TOPHBIX MTOPO/I.
Knaccugukarus abpa3uBHOCTH.
BypuMoCTh TOPHBIX MTOPOJT M X KJIACCH(HUKAINS, TIOKA3aTen OypUMOCTH.
Knaccugukarus nmopoaopazpyuiamomero HHCTpyMeHTa M0 Ha3HAuYeHHWIO U MO XapakTepy
BO3/ICHICTBHS HA TOPHBIC TIOPOIBI.
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OO6nacTe TNPUMEHEHHSI JOJIOT PEXYIIe-CKAJIbIBAIOIIET0O M HCTHPAIOIIEe-PEKYIIEro
nercteus (OIIK-4).

[Hapomeunbie goigota. OCOOEHHOCTH KOHCTPYKIIMHM, U3TOTOBJICHMSI W KiaccuuKaius
IIapOILIEYHBIX JOJIOT.

CopramenT aogot o Boopyxenuto ('OCT 20692-75).

KoHcTpyKTHBHBIE 0COOEHHOCTH BOOPYKEHHUS MIAPOMICYHBIX JOJIO0T Pa3IHYHBIX MOJICIICH.
KoHcTpykiinu onop mapormiednsix 100T 1 ux kinaccudukamnus no ['OCT 20692-75.
[TpoMBIBOUHBIE CHCTEMBI IIAPOIMICYHBIX A0JIOT, uX kinaccupukanus no 'OCT 20692-75.
KoHcTpyKIKs U COpTaMEeHT HACa/I0K.

BnusHre KOHCTPYKTMBHBIX OCOOEHHOCTEH NPOMBIBOYHBIX CHUCTEM U KOHQUTYpaIlUH
JI0JIOTA HA KaYECTBO OYHCTKH 320051 0T BBIOYypeHHO# nopoasl (OI1K-4).

3aKOHOMEPHOCTH W3HAIIMBAHUS W (PAKTOPbI, BIMSIOIMIME HA €ro HWHTEHCHUBHOCTb.
Hopwmanbnbiii 1 aBapuiinblil nznoc oot (OITK-1).

Kox 1 kpaTkoli 3anucu XxapakTepa U CTENEHU W3HOLIEHHOCTH J10JI0Ta.

JlocToMHCTBa M HENOCTATKHM IAPOIIEYHBIX JIOJIOT MO CPaBHEHHIO C APYTMMHU BHJIAMU
JIOJIOT.

Knaccudukanus kepHOIPUEMHBIX YCTPOHCTB.

KoHCTpyKIIMM ~ KEpHONPUEMHBIX  YCTPOWCTB CO CBEMHBIMH M  CTAallMOHAPHBIMH
KEPHOIPUEMHUKAMHU.

KoHcTpykunu OypriIbHBIX TOJIOBOK.

WHCTpyMEHT crienanbHOro Ha3HAYSHHU s, IPUHIIMUI PabOThl U 0OCOOEHHOCTH KOHCTPYKIIUM.
[TonsiTre 0 pexxume OypeHusl.

[TapameTpsl peskuMa OypeHHst U KpUTepuu ero 3pQGeKTUBHOCTH.

3aKOHOMEPHOCTH pabOThI JOJIOT.

HauanpHas MexaHudeckas CKOPOCTh MPOXOJKH, TEMIT MaJeHUS MEXaHUYECKOW CKOPOCTH
BO BpEMEHHM M TPOJOJDKHTENBHOCTh paboThl JjJoioTa Ha 3a00e — IOKa3aTelw,
OTpECIAIONINe KOHEUHBbIE pPE3yJabTaThl pPa0OTHI JI0JIOTA U MEXAHUYECKYI) CKOpPOCTb
MIPOXOJKHU B JIFO00 MOMEHT OypeHHsI.

dakTop, BIUAIONIUE HA TIOKA3aTeNIN PaOOThI JOJIOT.

3aBUCHUMOCTH HayaJlbHOM MEXaHMYEeCKOM CKOPOCTH IPOXOJKHU, OT CBONCTB TOpHOM
HOPOJbl, THMA JI0JIOTA, OCEBOM HArpy3KM Ha HEro M 4acTOThl €ro BpPAaLIeHHs, YCIOBHUH
peanu3any MEeXaHMYeCKOH MOIIHOCTH MOABOJMMOM K JIOJIOTY, BH/A, CBOMCTB, pacxoja
IPOMBIBOYHOW JKUAKOCTH M CKOPOCTHM HCTE€YeHHs €€ U3 HacaJoK, BEIMYUHBI
TU/IPABIMYECKON MOILTHOCTH, MTOJBOUMOM K 10JI0TY, AUPPEepeHInanbHOIO AaBICHUS.
Juarpamma n3MeHeHHs! yTriayOJieHus 10J10Ta 32 OAMH 000pOT OT OCEBOW HArpy3KH.

[TyTn ynaydmeHust KauecTBa OUUCTKH 320051.

3aKOHOMEPHOCTH U3MEHEHHS MEXaHMYECKOW CKOpPOCTH TPOXOJKH BO BpPEMEHH,
00yCIIOBJICHHbBIE U3HAIINBAHUEM AJIEMEHTOB JI0JIOTA .

BnusiHue pa3nuuHbIX GakTOpPOB Ha TEMIT CHH)KEHUS! MEXaHUUYECKONH CKOPOCTH NMPOXOJKU BO
BPEMEHHU U JIOJITOBEYHOCTH OIOPHI J10JI0TA.

ParmonanbHas poI0KUTENBHOCTS PabOTHI A0J10Ta Ha 3a00e, BbiOop e€ (OIIK-1).

Pacuet Bpamaroriero MoMeHTa ¥ MOIITHOCTH, HEOOXOIMMOM ISt pabOoTHI A0JI0Ta Ha 3a00€.
[TonsTHE 00 yaieHHOM MOMEHTE.

@DakTOopHl, BIUSIOLINE HA BEIUUNHY YIEIbHOTO MOMEHTA.

Oco0eHHOCTH pa3pyLIeHUs TOPHBIX MOPOJ KOJBLEBBIM 3a00eM Ipu 0TOOpe KepHa, Mpu
paclIMpeHnH CTBOJIA PACILIUPUTETIS.

Crieruduka cTyneH4aToro pa3pymeHus 3a00sl.

Crneuuduka pexrma 6ypeHus npu oroope KepHa.

BnusHue napamMeTpoB pekuma U TEXHOJIOTHH OypeHHUs Ha BBIXOJI KEpHa.

[TpuHumnel BbIOOpa KEPHONPHUEMHOTO YCTpOWCcTBa U OypUIIBHOW TOJIOBKM B Pa3HbIX
YCIIOBUSX, YCTPOUCTBA U OYPUIILHOM TOJIOBKH B Pa3HBIX YCIOBUSX.

OcHoBHbIE TPeOOBaHUS K 3a00HBIM JIBUTATEIISIM.
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Knaccudukanmst 3a00MHBIX TBUTATEIICH.
TypOoOypsl. YCcTpoHCTBO M IPUHLIUT JAeiicTBUS TypOoOypa.
XapakTepucTHKa TypOUHBI IPU IOCTOSTHHOM pacxoJie.
Kputepun ruipoauHaMiuueckoro noo0us B TypOMHax.
®opmyibl 101001 U UX IPUMEHEHUE.
Bunsr Typ600ypoB, UX JOCTOMHCTBA U HETOCTATKH.
BunToBBIE 3a00MHBIE ABUTATEIIH.
VYerporicTBo 1 npuHuun aeicteus B3/1.
JIOCTOMHCTBA U HEIOCTATKU BUHTOBOI'O 3a00MHOI0 IBUrATEIsL.
OnexTpoOypsl. KoHCTpyKIus 31€KTpoOypOB B CUCTEME TOKOTIOABOAA.
BbixosHas xapakTepucTiKa 31eKTpoOypa U (hakTopsl, BIUAIOLINE Ha HEE.
OcoOenHoctu TexHonoruu poropuoro oypenus (ITKP-5).
[IpyHIMIIBI HOPMHPOBAHMS PACXOJA IPOMBIBOYHOM JKUAKOCTH M PETYIUPOBAHUS
TU/IPABIMYECKON MOLTHOCTH, MOBOJIUMOM K JI0JIOTY.
OrpaHuyeHus, HakJIaJbIBa€Mble Ha PEXUM POTOPHOIO OypeHus TEXHUUYECKOU
XapaKTEPUCTUKON OYpOBOM YCTAaHOBKH M MPOYHOCTHIO OYPHIIBHON KOJIOHHBI.
CriocoObI KOHTPOJIS 32 OTPAOOTKOM J10JIOT IIPU POTOPHOM OYpEeHHUHU.
Oco0eHHOCTH TEXHOJIOTMH TypOMHHOTO OypeHHs: B3aUMOCBS3b [1apaMETPOB peXkKUMa.
Bnusinue auHaMuuHOCTH paboTHI 10J10Ta HA YacTOTY BpallleHus Basia TypOoOypa.
[TpuHUIMIIBI pacyeTa XapaKTEpHbIX 3HAYEHHUM 4acTOThl BpallleHUs Bajla IpPU MOCTOSHHOM
pacxoie IPOMBIBOYHOU KUAKOCTH.
Pacuer pacxoma TpPOMBIBOYHOH KHIKOCTH, HEOOXOAWMOTO JUIsl YCTOWYMBOW pPaOOTHI
Typ600Oypa Ipu 33JaHHON 0CEBOM Harpy3Ke Ha J0JI0TO.
KoHTposib yacToThl BpalieHus Baja TypooOypa.
Crioco0b! perympoBaHusl YaCTOThI BpaIllEHUs.
[Ipunnumner BeIOOpa auamMeTpa, THUMA W YHCIAa CEKIHM TypboOypa, a Takxke pacxoja
IPOMBIBOYHOM KMJKOCTHU /17151 OypEHHsI CKBAXKHUH.
OO61ue 3aTpaThl MOLUTHOCTH Ha Mpoliecc TYPOMHHOTO OypeHHs.
KoadduunenTs! nepenaun MOUTHOCTH Ha 3200 U MyTH UX MOBBILIEHHUS.
Oco0eHHOCTH TEXHOJIOTHH OypeHusi C OMOILBIO PEaKTUBHO-TYPOUHHBIX JABUTaTENIEH.
B3anmMocBs3p mapamerpa pexuma OypeHus npu ucnosb3oBanuu B3 /1.
KommuiekcHast XapakTepucTHKa COBMECTHOW paboThel cuctembl «Hacoc-B3/l-nonoTo-
nopoja 3a00s»» MU MOCTOSTHHOM PacxXo/i€ MPOMBIBOYHOMN >KHUIKOCTH.
Bnustnue nuHaMudHOCTH pabOThI 10J10Ta HA YacTOTy BpatieHus Baita B3/1.
[Tpuniuns! BeiOOpa auameTpa W yucia cekuui B3], a Taxke pacxoja mpOMBIBOUYHOU
KUAKOCTHU 111 OypEeHUs CKBAXKUHBI.
KoadduunenTs! nepenaun MOLUTHOCTH Ha 3200 U MyTH UX MOBBILIEHHUS.
Oco0eHHOCTH TEXHOJIOTHH OypEeHUs C ITOMOILBIO AIEKTPOOYpPOB.
B3anmMocBs3p mapamMeTpoB pexuma OypeHus Ipu UCIOJIb30BaHUU JIEKTPoOypa.
Pacuer nomyctrmoit 0ceBOM Harpy3Kku Ha J0JIOTO.
Crioco0bI perympoBaHysl YacTOTHI BpallleHUs BaJla 3JeKTpoOypa.
CoBMecTHas paboTa 3yeKTpoOypa ¢ TUIPOMOHMTOPHBIMHU JOJIOTaMU; MPUHIUI pacyeTa
HE00XO0IMMOT0 PAcX0a MPOMBIBOUHOM KHUIKOCTH.
Koaddurments mepenayr MOITHOCTH Ha 32001 U IMTyTH WX MMOBBIIIICHUS.
OO0pa3zen Omitera 11 IK3aMeHa

MMHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHIA POCCI/HZCIfOI?I OEJIEPALINN
I'POBHEHCKHUU I'OCY JAPCTBEHHbLIM HEOTAHOU TEXHUYECKNUN YHUBEPCUTET

nMeHn akagemuka M.Jl. MummoHImKoBa

JucuunjimHa «TexHonorust 6ypeHust HeQTAHBIX U Ta30BbIX CKBAKHH»

WNuctutyT__HedTH U raza cnernuanuzanus «PazpaboTka u sxcruryaTamnusi HeQTSHbBIX
MECTOPOXKACHUI CEMECT]




buner 1
1. TloHsiTME O HAPSHKEHHOM COCTOSIHMM M IMPOCTBIX BUJAX €TO0.
2. MexaHu4ecKre CBOMCTBA TBEP/IbIX TE: YIIPYTHE, INIACTUYCCKUE U TPOUYHOCTHBIE.
3. TloHsTHE CIUIOUTHOCTH TOPHOM MOPOJBI.

YTBEPXIAIO:
«_» 202 r. 3aB. kadeapoit «kcbPOHI'M» Xamanos A1l

Tekymuii KOHTPOJIb
IIpumepsl pemennsi 3axa4. OCJI0)KHEHUN U ABAPUM NPH OYpPeHUH CKBAKHUH
3aoaua 1. B cxkBaxune riayouHoit z = 400 M B pe3ysbTaTe MOTJIOMICHUS TIMHUCTOTO
pacTBOpa MIOTHOCTHIO p = 1220 kr/M> ypoBeHs XUAKOCTH cHu3MicA Ha Her = 90 M. Tpebyercs
HAWTH OTHOCHUTEBHOE JAaBlICHUE TI0 cienyromiei popmyse (1).

Po = p(ZH.l"._HCT)’ MIla (1)

Znr.'Ps
3aoaua 2. Ilpn BCKPHITUU TPEHIMHOBATHIX M OIUIAKOBAHHBIX 0a3aJIbTOB YE€TBEPTUYHOTO
BO3pacTa MPOU30IILIO MOMIOMIEHHE MTPOMBIBOYHOMN KUIKOCTH (BobI). B mpouecce Oypenus npu
pabote Hacoca 3a Bpemsi I = 45 MUH YpOBEHb B €MKOCTH, TUIOIIA b OCHOBAaHUSA KOTOpPOU S = 9
M%, cuusuics Ha b = 0,6 M. HaiiTu 06beM BObI, KOTOPHIi TOMIOTUIA CKBAKUHA O (OpMyJIe
(2), u ckopocTs norsomenus o popmyie (3).

O6beM pacTBOpa, KOTOPHIH MOTTIOTHIIA CKBAXKHHA, HAXOAUM 110 dopmyie (2):

Q = Sh,w’ 2)
CKOpOCTh TIOTJIONICHHSI BBIYUCIISAEM U3 BhIpakeHH (3):
Q1= Q% M 3)

3aoaua 3. 3amepbl YpOBHEM B CKBa)XMHE JAJIM CIEIYIOIIME PE3YJbTaThl: CTATUUYECKUM
ypoBeHb Ha paccTossHuu Her = 117 M ot yctbs. [lpu pabote ognoro Hacoca 11I'pb ¢ 90-mMm
BTyIKaMH TIpu nofade O = 18 M*/4 nuHamMudeckuii ypoBeHb yCTaHOBUJICA HA TiyOMHE Hym =
92 M. Onpenenutb K03(Q(UIMEHT MOIJIOIMIAIONIEH  CIIOCOOHOCTH,  XapaKTepU3yHOIIUH
MPOITYCKHYIO CIIOCOOHOCTH TpeuH 1o Gopmyie (4).

K=—% (4)

2
HCT_HLLI/IH



7.4. Onucanme mnokasarejeid u KPpUTEPUEB OUCHUBAHUA KOMIIETEHIIUHA Ha PA3IHYHBIX J3Talax HX (l)OpMI/IpOBaHI/IH, OIIMCAHHUEC INKAJbI
OICHUBAaHMUA.

Tabanna 7
IInanupyemsble pe3yJbTaThbl 0CBOECHHS Kputepuu oueHuBaHus pe3yjabTaTOB 00y4eHHUSs HaumenoBanue
KOMIIETCHIM U MeHee 41 6asi0B 41-60 6a10B 61-80 6am10B 81-100 6a110B OLICHOYHOT 0
(Hey10BJIE€TBOPUTEIbHO) | (YI0BJIETBOPUTEIbHO) (xopo1uo) (0TIMYHO) cpeacTBa

OIIK-4. Crioco0eH MCHoIb30BaTh panrOHAJIBHBIC METOAbI MOACIIMPOBAHUA IIPOUCCCOB IPUPOAHBIX U TEXHUYCCKUX CUCTEM, CINIOIIHBIX U

pa3fenéHHbIX Cpell, T€0JIOTMYECKOM cpesibl, MacCHBa FOPHBIX HOPOJTL

3HATh: HpUHLMITHAILHBIE | YacTHuHOE BiajieHHe Henonnsle 3Hanus | CHopMUpPOBaHHBIE, CdopmupoBaHHbIE

0COOEHHOCTH MOJICTMPOBAHUS HO COJIEPIKAILHE CHCTEMAaTHUECKHE
MaTeMaTUYeCKHX, (U3MYECKHX U OT/ICJIbHBIC 3HAHUA

XUMHUECKIX HPOLIECCOB, 1po6eIbl 3HAHUS

npeaHa3HaYeHHbIe IS KOHKPETHBIX Saxanms s
TEXHOJIOTUYECKHX IIPOLECCOB KOHTPOITBHOI
YMeTh: HaxoIUThb U KPUTHUECKH YacTHUHbIC Hemnonnble 3HaHKUSA | YMEHUS HOJNHBIE, CdopMupoBaHHbIE paboTHL,
AHAJIN3UPOBATh UHPOPMALIHIO, yMEHHS JIOIYCKAKOTCS yMeHusl TECTOBbIC
HEOOXOJUMYIO OIS pelleHus HeOOJIbIINE OLTHOKU 3aJIaHHs, TEMbI
MOCTABJICHHOM 331241 pedeparos,
Baajxerb: HaBblKaMH TIpoBedeHHs | YacTHYHOE BiaJCHUE Henonuele B cucremaTnueckom YcnemHoe u OureThl
KPUTHYECKOTO aHaIM3a HaBBIKAMH IpUMEHEHUE IpUMEHEHUH CHCTEMaTHYECKOE

npoOIEMHBIX CHTyalMid B XOJE HaBBIKOB HaBBIKOB IpUMEHEHUE

pelmenys 3a1a4 npoecCHOHAIBHOM JOMYCKAKTCA HABBIKOB

IEATeTbHOCTH po6eIbI




[Ipoxomkenue Tabauib! 7

ILnanupyembie pe3yJabTaThl OCBOCHHS KpuTtepuu onneHuBaHusI pe3yJbTATOB 00yUeHMsI HaumenoBanmne
KOMIETeHIHH MeHee 41 6a/10B 41-60 6an10B 61-80 6a10B 81-100 6an0B OLICHOYHOI'0
(HeynoBJeTBOpHUTEIb | (YIOBJIETBOPUTEJIBHO (xopomo) (oTIM4YHO) cpeacTBa

IK-6. CriocobeH noaiepxuBaTh 6€30MacHy0 U YPPEKTUBHYIO PadOTy U IKCILTYyaTAIUIO TEXHOJIOTHYECKOro 000pyA0BaHUs HEPTEra30Boi OTpaCIIH

3HaTh:

OTEUECTBEHHYIO U 3apyOexHYyI0

HAyYHO- TEXHUYECKYI0 HWH(OPMAIUIO Cdopmuposannsie, CopMHpOBaHHEIe
o ®parMeHTapHbIC HO COJEeprKallue

[0  HalIpaBJICHUIO HCCICNO0BaHUM B p 3HaHM;1p Henomasie 3HaHuS oTIe bHI][)IgH IcI)I6e . CUCTEMATHICCKUE

obmactu  OypeHuss He(TAHBIX U Act pobel 3HAHKS

3HaHUsA

ra30BbIX CKBAXKUH

Ymern:

OCYLIECTBJISAITh COOp JAHHBIX JJIA VMOHIS TTOMHALS
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8. OcobenHOCTH peau3auMyu JMCUHUIIJIMHBI 1J151 HHBAJIWI0B U JIMI[ C OTPAHUYeHHBIMHU
BO3MOKHOCTSIMH 310POBbS

Jliia ocyliecTBICHHS MPOLEAYp TEKYLIero KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOU
aTTecTaluyd OOYYaOLIMXCS CO3/MaHbl (OHABI OIIEHOYHBIX CpPEACTB, aJalTHPOBAaHHBIC IS
WHBAJIUJIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3J0POBBSI M TO3BOJISIOLIUE OLIEHUTH
JOCTI)KEHUE MMM 3aIVTAHMPOBAHHBIX B OCHOBHOM 00Opa30BaTeNbHOW MpOrpamMMe pe3yJbTaToB
0o0y4eHus ¥ ypoBeHb COPMUPOBAHHOCTU BCEX KOMIIETEHIIHMM, 3asBICHHBIX B 00pa30BaTEIbHOMN
nporpamme. Popma mpoBeACHHS TEKyIIeW aTTecTalud IS CTYACHTOB-WHBAIHJIOB
YCTaHABIMBAETCS C YYE€TOM HHAMBHUIYAIbHBIX MCUXO(DU3MUECKUX OCOOEHHOCTEH (YyCTHO,
NUCHbMEHHO Ha Oymare, MMCBMEHHO Ha KOMIIbIOTEpE, B (opMme TecTupoBaHus H T.1.). llpum
TECTUPOBAHUU U1 CIA0OBUISIIUX CTYACHTOB HCIONB3YIOTCS (DOHABI OLEHOYHBIX CPEACTB C
yKpynHeHHbIM —1mpudrom. Ha »5K3amMeH npuriamaercs —CONPOBOKIAIONMIUIM, KOTOPBIHA
o0ecrieunBaeT TEXHUYECKOE COIMPOBOXKACHUE CTyneHTy. [Ipm HEoOXOAMMOCTH CTYICHTY-
UHBAJIUAY MPEIOCTABIACTCS JOMOTHUTEIBHOE BpeMsi U TOATOTOBKY OTBETA HAa SK3aMeHe (MU
3ayete). OOydvaromuecs € OrpaHMYEHHBIMA BO3MOXKHOCTSIMH 3J0pPOBbsi U OOydaromuecs
MHBIUABl O0ECIIEUMBAIOTCS TEYAaTHBIMH M 3JCKTPOHHBIMH OOpa30BAaTENbHBIMH pPECypcaMu
(mporpammbl, ydeOHBIE TOCOOMSI MJii CAMOCTOATEIbHOW paboTel W T.1.) B (dopmax,
Q/IaTITUPOBAHHBIX K OTPAaHUYEHUSIM HX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH:

1) JUISL UHBAJIUIOB U JIUIL C OTPaHUYCHHBIMU BO3MOKHOCTSMH 3/10POBbS 110 3PEHUIO:

- JUIA cJenbIX: 3aJaHus JUIS BBIOJHEHHWS HA CEMUHApaxX M MPAKTUYECKUX 3aHATHIX
oopMIIsIIOTCS penbedHO-TOUeYHbIM MIpUPTOM bpaiinsg wiau B BUIE ANEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C MOMOIIBI0 KOMITBIOTEPA CO CIIEIUATU3UPOBAHHBIM ITPOrPAMMHBIM 00ecTieYeHHEM
JUTSL CTIETIBIX, TUOO 3a4UTHIBAIOTCS ACCUCTEHTOM; MMChbMEHHBIE 3a/1aHUs BBIMOJIHSIIOTCS Ha Oymare
penbedHO-TOYeuHbIM mpudToM bpaiing uam Ha KOMIOBIOTEpE CO CHEIHATM3UPOBAHHBIM
MPOrpPaMMHBIM 00ECTIeUeHUEM /TS CIICTIBIX JTM00 HAJUKTOBBIBAIOTCS ACCUCTEHTY; 00y4atomuMCs
JUIS BBITIOJIHEHUS 3aJaHds MpPH HEOOXOAMMOCTH MPEJOCTABISACTCS KOMIUICKT MHCbMEHHBIX
MPUHAJJIKHOCTEH U OyMara JUisl muchbMa pesbepHO-ToueyHbIM IpupToM bpaiins, koMmmnbroTep
CO CTEeNHATM3UPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM JIJISI CIICTIBIX;

- 1Js c1adoBUAAIIUX: 00ecreunBaeTcs WHAMBUYaIbHOE PAaBHOMEPHOE OCBEILIEHHE He
meHee 300 grokc; oOywaromumcsl JUis  BBIIOJHEHHWS 3aJaHus NpU  HEOOXOIUMOCTHU
IPEJOCTABIIAETCS YBEINYUBAIOIEE YCTPOUCTBO; BOZMOXKHO TAKXKe MCIIOIb30BaHUE COOCTBEHHBIX
YBEIMYMBAIONINX YCTPONCTB; 3alaHUs JIJIsl BHIIOJHEHUS 3aaHui 0(pOPMIISIFOTCS YBEITMYECHHBIM
mpuQTOM;

2) IUTSL THBJTUIOB | JIUII C OTPAaHIMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MO CJIYXY:

- NI TJIYyXUX W caadocablammx: o0ecrneunBaeTcs Hajluuue 3BYKOYCHIIMBArOIEH
ammaparypbl  KOJUIGKTMBHOTO  TIOJB30BAaHUS, TIPU  HEOOXOAWMOCTH  OOydarommMCs
OpPEJOCTaBIsAETCS  3BYKOYCHJIMBAIOIIAs — ammapaTypa  HMHIAMBHIYaJbHOTO  MOJb30BAHUS;
OPEIOCTABIAOTCA YCIIYTU CypAOTIEPEBOAUHNKA,

- IJIsl CJENOIVIyXHX JIOMYyCKaeTcsl NMPUCYTCTBHE AaCCHUCTEHTa, OKA3bIBAIOILEro YCIYTH
TUQIIOCYpIOTIEPEeBOIUMKA (TOMUMO TPEOOBaHMIA, BBITIOIHIEMBIX COOTBETCTBEHHO IS CIIETIBIX H

TIIyXHX);

3) IUTSL JIMIT C TSDKETIBIMU HAapYIICHUSMH PEUH, TIIYXUX, CITa0O0CIBIIMIANINX JICKIINU U
CEeMMHapBbI, IPOBOIUMBIE B YCTHOH (opMe, IPOBOJATCS B TUCbMEHHOU (opMme;

4) IUTSL MTHBAJIMIOB | JIUI] C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS, HMEIOIIHX

HApPYLICHHS ONMOPHO-ABUIaTEJIbLHOIO anmapara:

- Uil JIMI C HapylIIEHUsSIMH OIOPHO-ABUTATENIbHOIO ammnapara, HapylIeHUsSIMU
JIBUTATENIbHBIX (YHKLIMH BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHX KOHEYHOCTEM:
MUCbMEHHBIE 33JJaHUS BBINOJIHSIOTCS Ha KOMIIBIOTEPE CO CIELHUAIN3UPOBAHHBIM MPOTrPAMMHbBIM
oOecrieyeHMEM WJIM  HAJUKTOBBIBAIOTCS  aCCHUCTEHTY; BBINOJIHEHHE 3aJaHuil  (TECTOB,
KOHTPOJIbHBIX pa0oT), MPOBOAMMBIE B MUCHbMEHHOHN (popMe, MPOBOJATCS B YCTHOH (hopme myTem

orpoca, 6eceibl ¢ 00yJaronmcs.



9. YueOHO-MeTOAUYeCKOEe U MH(OPMAIIMOHHOE O0ecneyeHHue TUCIIUTITHHbI
9.1. JIutepartypa

. Cenromkun C.B. ITonoB A.H., OranoB C.A. TexHosnorus OypeHus HEDTSHBIX M Ta30BBIX

ckBakuH. B 5 tomax. T.l1: yyeOHMK mJisi CTyJIE€HTOB BY30B. — 2-¢ u3l. — TIOMEHb:
TromMeHcKkui UHAYCTpUaNbHbIM yHHBepcutTeT, 2017. — 576 ¢. — ISBN 978-5-9961-1328-6,
978-5-9961-1329-3. — TekcT : 31eKTPOHHBIN // DnekTpoHHO-Onbmuoreunas cuctema IPR

BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/83735.html.
. Cenromkun C.B. TTonoB A.H., OranoB C.A. TexHonorusi OypeHus: HeQTSIHBIX U T'a30BbIX

ckBaxuH. B 5 tomax. T.2: y4yeOHMK mJIs CTyJIEHTOB BY30B. — 2-¢ U3l1. — TIOMEHb:
TroMeHckuii MHAYcTpHanbHbI yHUBepcuret, 2017. — 560 ¢. — ISBN 978-5-9961-1330-9
(1. 2), 978-5-9961-1328-6. — TekcT: 37AEKTPOHHBINA // DIEKTPOHHO-OMOIMOTEYHAs CUCTEMA

IPR BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/83736.html.

. Cenromkun C.B. ITormoB A.H., OranoB C.A. Texnonorus OypeHuss HE(TSIHBIX M Ta30BBIX

ckBakuH. B 5 tomax. T.3: yyeOHMK mJii CTYyJIE€HTOB BY30B. — 2-¢ u3l. — TIOMEHb:
TromeHckuid UHAYCTpUaNbHbIM yHUBepcuTeT, 2017. — 342 ¢. — ISBN 978-5-9961-1328-6,
978-5-9961-1331-6. — TekcT : 3MeKTpOHHBINA // DneKTpoHHO-OnbIMoTeunas cuctema IPR

BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/83737.html.
. Cenromrkun C.B. TlonoB A.H., OranoB C.A. Texnonorus OypeHus: HeTSIHBIX M Ta30BBIX

ckBakuH. B 5 Tomax. T.4: yuyeOHMK JUIsl CTYJEHTOB BY30B. — 2-€ HM34. — [IOMEHb:
TroMeHckul MHAYcTpHalbHbIM yHUBepcuret, 2017. — 571 ¢. — ISBN 978-5-9961-1332-3
(1. 4), 978-5-9961-1328-6. — TekcT : 3MEKTPOHHBIN // DIEKTPOHHO-OUOINOTEUHAs CUCTEMA

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

. Centomikun C.B. ITono A.H., OranoB C.A. Texnonorus OypeHus HEQTSHBIX U Ta30BBIX
ckBakuH. B 5 tomax. T.5: yueOHMK mJisf CTyIEHTOB BY30B. — 2-¢ u3l. — TIOMEHb:
TroMeHcknii HHAYcTpUanbHbI yHUBepcurer, 2017. — 280 ¢. — ISBN 978-5-9961-1333-0
(1. 5), 978-5-9961-1328-6. — TeKCT : 3NEKTPOHHBIN // DIIEKTPOHHO-OMOIMOTEYHAS CHCTEMA
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/83738.html.

. Mypanxanos U. B. Tlonomapenko B. A., Uepnsasckuii P. I'. Bypenue ckBaxkun: yuebHoe

nocobue  (mabopatopHbiii  mpakTukym) —  CtaBponons:  CeBepo-KaBkazckwii
dbenepanbubiii  yHusepcurter, 2018. — 133 c¢. — ISBN 2227-8397. — Teker :
ANIEKTPOHHBIN // DnektpoHHo-OubOHoTeunas cucremMa [IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/92525.html
. bypoBble cranku u OypeHue CKBaXMH. bypeHune HEPTSHBIX U Ta30BBIX CKBa)XHUH
[OnexTpoHHBIN pecypc]: maboparopubiii npaktukym/ W.B. Mypaaxanos [u ap.].—
OneKkTpoH. TekcToBble naaHHble.— CrtaBpomnonb: CeBepo-KaBkaszckuil denepanbHbIit
yHuBepcurerT, 2017.— 136 c.— Pexxum goctyna: http://www.iprbookshop.ru/69376.html.
. babasn 2.B. NnxenepHsle pacueTsl npu OypeHun [DnekTpoHHbIH pecypc]/ babasu 2.B.,
Uepnenko A.B.— DnexktpoH. TekcToBbeie maaHHbie.— M.: Undpa-Unxenepus, 2016.—
440 c.— Pexxum poctyma: http://www.iprbookshop.ru/51724.html.

0) OonosHuUmenbHaAs IUmepamypa:
. 3anuBuH B.I'., ABapuiinble cutyauuu B OypeHun Ha He(Th U ra3 [DIeKTpOHHBIH pecypc]:
VYuebHoe nmocodwue. / 3anusuH B.I'., Baxpomees A.I'. - M. : Undpa-Unxenepus, 2018. -
508 c. - ISBN 978-5-9729-0215-6 - Pexxum nocryna:
http://www.studentlibrary.ru/book/ISBN9785972902156.html
. babGasn DO.B. KoncTpykiuss HeQTSHBIX M Ta30BbIX CKBaXUH. OCIOXHEHMS M UX
npeoioyieHne [DneKTpoHHBI pecypc|: YuebHoe mocobue./ babasu 2.B. - M. : Uudpa-
WNnxenepusa, 2018. - 252 c. - ISBN 978-5-9729-0237-8 - Pexum pgocryna:
http://www.studentlibrary.ru/book/ISBN9785972902378.html
. Kapkamanze I'.I'. Mexanndeckoe pa3pylieHre FOpHBIX MOpoJa [DIEKTPOHHBIN pecypc] :
VYueb. mocobue mis By3oB / Kapkamamze I['.I. - M: H3nmarensctBO MOCKOBCKOTO
rocyJapcTBeHHOro ropHoro yHuBepcutera, 2004. - ISBN 5-7418-0301-6 - Pexum
noctyma: http:// www.studentlibrary.ru/book/ISBN5741803016.html



http://www.iprbookshop.ru/83735.html
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http://www.iprbookshop.ru/51724.html
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http://www.studentlibrary.ru/book/ISBN5741803016.html

4. Kpeicuii H.W. TloBeimenne ckopocreld OypeHHsS U 1eOMTOB HE(PTETa30BBIX CKBaXKHH.
Pa3paboTka W COBEpIIEHCTBOBAHHE COCTABOB OYPOBBIX pPACTBOPOB, TEXHOJOTHUH H
TEXHUUYECKUX CPEJCTB MEPBHUYHOTO M BTOPUYHOIO BCKPBITHSI MPOAYKTHUBHBIX IJIACTOB
[Onextponnstii pecype] / Kpoeicuit H.M., Kpanusuna T.H. - M. : Uuadpa-Uuxenepus,
2018. - 340 C. - ISBN 978-5-9729-0242-2 - Pexxum  nmocrymna:
http://www.studentlibrary.ru/book/ISBN9785972902422 .html.

9.2. MeToanuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHUILIMHBI (IPHJI0KEHHE)
10. MaTepuajbHO-TeXHUYECKOe o0ecnedeHne TUCIUNINHBI

Jlnist mpoBeieHus JICKIMHU MTOJIB3YIOTCS IJIaKaTaMU, MaKeTaMu OYPHIIbHBIX HHCTPYMEHTOB
1 000pyTIOBaHUS.

Texnuueckue cpeacrtBa oOydeHUS] — COCPEIOTOUEHBI B JIA0OPATOpPHUSAX Kaderpbl
«BPOHI'M» (11a6. 2-33, 2-30 u 2-35).

B maGoparopuu conmepikaTcst JIEKTPOHHBIE BEPCHH JIEKIIMH METOJUYECKUX yKa3aHHH K
BBITNIOJIHEHUIO IPAKTUYECKUX 3alaHUM.


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

Mpuioxenne
Metoanyeckue yKa3aHusl 10 OCBOCHHI0 THCHMUILINHBI

«TexHosiorust OypeHusi HeTAHBIX M FA30BbIX CKBAKHH

1. Meroanyeckne YKa3aHusl s OOy4alOUXcsli MO0 IJIAHUPOBAHMIO H
OpraHu3anyvy BpeMeHH, He00X0AMMOro AJ1sl OCBOCHHS JUCHHUIINHBI.

N3yyenne pexomMeHIyeTcsl HayaTh C O3HAKOMJIEHUS C paboyeil mporpammon
IMCLUUIUIMHBL, €€ CTPYKTYpOH M COAEp)KaHHUEeM pa3ieioB (Momaynein), (pOoHIAOM OIEHOYHBIX
CPEICTB, O3HAKOMHUTHCA C Y4eOHO-METOAMYECKUM U HWH(POPMAIMOHHBIM oOOecreyeHueM
JUCLUIUINHBL.

Hucnunnuna « Texnonorust OypeHus HeTIHBIX U Fa30BBIX CKBAXXUH» COCTOUT U3 18 CBA3aHHBIX
MEXly CO00I0 TeM, 00ECIIEUNBAIOIINX I0CIIEI0BATENIBHOE U3yUEHUE MaTepraa.

OOyuenne mno aucuuiuinHe «TexHonoruss OypeHHs HE(QTAHBIX U Ta30BbIX CKBAXKHH»
OCYILECTBIISICTCS B CIEAYIONMX (hopMax:

1. AynuTtopHbie 3aHATUS (JIEKIIUU, TPAKTUYECKUE/CEMUHAPCKUE 3aHATHS).

2. CamocrositenbHass paboTta cryaeHTa (TIOArOTOBKA K JICKIUSAM, NPAKTUYCCKUM/
IIPAKTUYECKUM 3aHATHUSM, TecTam/pedeparam/IokaaaM/scce, 1 UHbIM (opMaM MUCHMEHHBIX
paboT, BEIITOJHEHUE aHATIN3a KEHCOB, HHANBH Iy aJIbHAs KOHCYJIBTALUS C IIPETIOIaBaTENIEM ).

3. UnrepaktuBHbie (OPMBI MPOBEACHUS 3aHATUN (KOJUIOKBHYM, JEKIUS-IUCKYCCHS,
IpYIIIOBOE pelIeHue Keica 1 1p.(hopMBI).

Y4eOHblii MaTepuan CTPYKTYPHUPOBAaH M H3Y4YCHHME IUCHUIUIMHBI TPOU3BOIUTCS B
TEMaTUYEeCKON TOciIeqoBaTeNbHOCTH. KakioMy HpakTuyeckoMy/ CEMHUHAPCKOMY 3aHSTHIO U
CaMOCTOATEJIbHOMY H3yYE€HHMIO Marepuaja IpeaUIecTBYeT JEKUHUs [0 JaHHOM TeMe.
OOyyaromuecs CaMOCTOSITENIBHO TMPOBOJAAT NPEABAPUTEIbHYIO IOATOTOBKY K 3aHSTHIO,
MPUHUMAIOT aKTUBHOE M TBOPYECKOE ydYacTHE B OOCYXKIEHHU TEOPETUYECKUX BOIPOCOB,
pazbope MPOOJIEMHBIX CHTyallMii M TIOMCKOB IyTeH WX pemnieHus. MHorue mpoOiIemsl,
U3y4aeMble B Kypce, HOCAT JUCKYCCHOHHBIM XapakTep, YTO IMPEAINOIAracT MHTEPAaKTHBHBIN
XapakTep MPOBENIECHUS 3aHATUN Ha KOHKPETHBIX MPUMEPAX.

Onucanue MIOCJIE0BATENBHOCTH JNEeNCTBUM

00yyJaromerocs:

[Ipn u3yueHun Kypca ciieyeT BHUMATEIBHO CIIYIIAaTh U KOHCIIEKTUPOBATh MaTepuall,
M3JlaraeMblil Ha ayJWTOPHBIX 3aHATUAX. sl ero moHMMaHMsS W KayeCTBEHHOI'O YCBOEHUS
PEKOMEHYETCSI CIEAYIOLIAs MOCIEI0BATEIBHOCTD IEHCTBUI:

1. Tlocne okoH4aHMs y4E€OHBIX 3aHATUH AJIS 3aKPEIUICHUs] MaTepralia IPOCMOTPETh U
00 yMaTh TEKCT JIEKLIUH, MPOCITYIIaHHOW CerojiHs, pazodpaTrh paccMOTpeHHbIe npumeps! (10
— 15 munyT).

2. IIpy NOArOTOBKE K JIEKIMH CIEAYIOWEro [HSA IMOBTOPUTH TEKCT IPEIbIAyIIen
JIEKLMH, TIOJYMAaTh O TOM, Kakasi MOKeT ObITh crneayromas tema (10 - 15 MunyT).

3. B Teuenue Henenu BBIOpaTh BpeMs s paOOThI ¢ JUTEpaTypoil B Oubiamoreke (o
1

qacy).

4. IIpu MOATOTOBKE K HPAaKTHYECKOMY/ CEMHUHAPCKOMY 3aHSTHIO MIOBTOPUTH OCHOBHBIE
MOHATHS MO0 TeMe, M3YyYUTh MPUMEpHI. Pelias KOHKPETHYIO CHUTYallUIo, - MpPeaBapUTEILHO
MOHATh, KaKOW TEOPETHUYECKUU MaTepuan HY>KHO HCIOJb30BaTh. HaMeTuTh MilaH perieHwus,
monpoOoBaTh HA €r0 OCHOBE PEIIUTh | - 2 MpakTHYecKue CUTyaruu (J1a0.padoThl).

2. Meroanyeckne yka3aHusi mo padore o0y4amoumuxcsi BO BpeMsi NPOBeACHHSA

JIEKLUIA.

Jlekuuu [aroT OOyYaroIMMCSl CHCTEMAaTU3MpPOBAHHBIE 3HAHMUA 10 JAMCLUIUIMHE,
KOHIOCHTPUPYIOT HMX BHHMAHHUC Ha HauOoJiee CIOXKHBIX M BaKHBIX BOIIpOCax. HGKHI/II/I
OOBIYHO M3JIaraloTcs B TPAJAULMOHHOM WIM B mpoOneMHoM cTuie. Jljis CTyAeHTOB B



OOJIBIIMHCTBE CIIy4aeB B Mpo0sieMHOM cTHiie. [IpoOneMHBli CTHIIb TO3BOJISET CTUMYJIMPOBATh
aKTHBHYIO TO3HABaTEIbHYIO AEATENBHOCTh OOYYAIOIIUMXCA M HMX MHTEPeC K IAMCLUIUIMHE,
(opMHpPOBATh TBOPUECKOE MBIIIUIEHUE, NMPHOErath K MPOTUBOIOCTABICHUAM U CPAaBHEHUSM,
nenatb O00OOIIEHMs, AaKTMBM3MPOBATh BHHUMAaHHE OOYYAIOLIMXCS IyTeM [OCTAaHOBKH
POOJIEMHBIX BOIIPOCOB, MOOIIPATH JUCKYCCHIO.

Bo Bpemsi JIGKIMOHHBIX 3aHATHH PEKOMEHAYETCS BECTH KOHCIEKTHPOBAHUE YYEOHOTO
MaTepuaia, oopaare BHUMaHue Ha (POPMYIMPOBKH U KaTErOPHUHU, PACKPBIBAIOIINE CYTh TOTO
WJIM MHOTO SIBJICHHS, WIH IIPOLECCOB, BEIBOJIBI U TPAKTUYECKUE PEKOMEHAALNH.

KoHcnekt nexnum mydmie TOApa3feisiTh Ha IyHKTHI, COOMOJas KPacHYIO CTPOKY.
OtoMy B 00ibI1ION cTeneHU OyyT CIOCOOCTBOBATH BOIIPOCH! IJIaHA JIEKIHH, IPEIJI0KEHHbIE
npenogasatensiM. Crenyer oOpalllaTh BHUMAaHHE Ha aKIEHTHI, BBIBOJbI, KOTOpBIE JEIACT
mpernojaBaTesb, OTMedas HauOosiee BaKHbIE MOMEHTHI B JIGKIIMOHHOM MaTepuale
3aMeYaHUsIMU
«B&XHO», «XOPOLIO 3allOMHUTH» U T.I. MOXXHO J€JaTh 3TO M C IOMOIUBIO PAa3HOLBETHBIX
MapKepOB WIH pyuyeK, IOUEPKUBasi TEPMUHBI U ONPEAEICHUS.

IlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHHH, ab0peBHatyp H
cuMBOJIOB. OJHaKo IpH AajbHEHIIed paboTe C KOHCIEKTOM CHUMBOJIBI JIYYIll€ 3aMEHUTh
OOBIYHBIMH CJIOBAaMU JUIsl OBICTPOTO 3pUTENILHOTO BOCIIPUSTHS TEKCTA.

Paborast Hau KOHCIIEKTOM JIEKIMHA, HEOOXOAUMO HCIIOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JIUTEPATypy, KOTOPYIO JOIOJHUTEIBHO PEKOMEHI0BAJI MIPENOJABATEb.
HmeHHO Takas cepbe3Has, KpOIOTIWBas paboTa C JIEKIHOHHBIM MaTepHajOM MO3BOJUT
ri1y0OKO OBJIIETh TEOPETUUECKUM MATEPUATIOM.

Temaruka nekuuii gaercsa B paboueil nporpamme JIUCHUIUIMHBI.

3. Metoanueckue yKa3aHus o0yuaromumcst o MOATOTOBKE K
NPaKTHYeCKUM/CeMHUHAPCKHUM 3aHATHSIM.

Ha mnpakTuyeckux/CeMHMHAPCKUX 3aHATUSAX MPUBETCTBYETCS AKTMBHOE Y4YacTHE B
00CYX/IeHUM KOHKPETHBIX CUTYaIlUi, CIIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHUN HAXOJUTh
Haubonee 3((eKTUBHbIE pELIeHHs MOCTaBIEHHBIX MPOOJIeM, YMETbh HaXOAWUTh IOJIE3HBIH
JIOTIOJIHUTEbHBIMATEPHAT 110 TEMAaTUKE CEMUHAPCKUX 3aHITHH.

CryzneHTy peKOMEHYETCs CaeAyIonasl cCXemMa IOATOTOBKH K CEMHUHAPCKOMY 3aHATHUIO:

1. O3HakOMJIEHHE C IUJJaHOM HPaKTHUYECKOTO/CEMUHAPCKOrO 3aHSATHUS, KOTOPBIM
OTpakaeT COAEpKaHUETPEJIOKEHHON TEMBI;

2. IIpopaboTaTh KOHCIEKT JIEKIIHIA,

3. IIpounTaTh OCHOBHYIO U JOTIOJHUTEIBHYIO JIUTEPATYPY.

B mporuecce moAroToBKM K MPakTUYECKUM 3aHITHUSIM, HEOOXOAMMO oOpaTuTh ocoboe
BHHMaHHE Ha CAMOCTOATEIbHOE N3YUEHHE PEKOMEHI0BaHHON auTepaTypsl. [Ipu Beeli mosHoTe
KOHCIIEKTUPOBAHUA JIEKIMM B HEH HEBO3MOXKHO H3JIOXKMTh BECh MaTepual Hu3-3a JIMMUTA
ayauToOpHbIX dYacoB. IloaTomMy camocrosdTenbHas paboTa ¢ ydyeOHMKaMH, Y4EeOHBIMH
MOCOOMSAMH, HAyYHOM, CIPaBOYHON JIMTEPATypoil, MaTepruaIaMu MEPUOAUYECKUX H3JaHUM U
WntepHera sBisercs Haubosnee HPQPEKTUBHBIM METOJOM TOJIYYEHHUS JIOMOJTHUTEIBHBIX
3HAHWW, TO3BOJIAET 3HAYUTENIbHO AaKTUBU3MPOBATh IpOIeCC OBIAJeHUs HWH(OpMaLUeH,
CrocoOCTBYeT OoJiee rTyOOKOMY YCBOSHHIO U3y4aeMOro MaTepuaia, (GOpMUpPYET y CTYJCHTOB
OTHOIIIEHHE KKOHKPETHOM mpobiieMe. Bce HOBbIE MOHATHS MO M3y4yaeMoOW TeMe HeoOXOAMMO
BBIYYUTh Hau3yCTh M BHECTH B IJIOCCApHil, KOTOPBI 11eJIeco00pa3Ho BECTH C CAMOro Hayaja
U3Y4YEeHHsI Kypca;

4. OTBeTUTH HA BOMPOCHI IJIaHA TPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BRIMOJHUTE JJOMAITHEEe 3aJaHue;

6. [IpopabGoTaTh TeCTOBBIC 3a/JaHUS U 33a/1a4H;

7. Ilpu 3aTpyaHeHUSX CHOPMYIHPOBATH BOMPOCH K MPETIOAaBATEIIIO.

PesynbpTar Takoil paboOThl JAOMKEH MPOSBUTHCS B CIIOCOOHOCTU CTYIEHTa CBOOOIHO
OTBETUTh HA TEOPETUYECKHE BOIMPOCHI MPAKTUKYMa, BBICTYNIaTh M y4YacTBOBATh B
KOJUIGKTUBHOM  OOCY)XKJIEHUHM BONPOCOB HM3y4yaeMOW TEMblI, TMPABUJIHHO BBITIOIHATH




MpPaKTUYECKHE 3aJaHusl U WHbIe 3aJaHusl, KOTOpble NAloTCs B (DOHAE OLIEHOYHBIX CPEICTB
JUCIUIUINHEL.

3. Meroauyeckue yKa3aHusl O0y4YAIOIUMCH 1O OPraHU3alMHU CAMOCTOATENbHOM
padoThI.

Lenp opranuzanuy caMoOCTOSTENbHON paboThl Mo auctumiuHe «TexHonorus OypeHus
HEe(TAHBIX M Ta30BbIX CKBAXHH» - 3TO yriayOjJeHHWe U paclIupeHue 3HaHUW B o01acTu
HedTera3zoBoro Jena; GopMUpPOBaHUE HABBIKA U MHTEpEca K CAaMOCTOSTENIbHON MO3HABATEIBHOM
JESITEIbHOCTH.

CaMmocrosTenbHass paboTta 0OOyYalOIIMUXCS SBJISETCS BAaKHEWIIUM BUIOM OCBOCHHS
COJZIep KaHUs JUCIUIUIMHBL, MOATOTOBKH K MPAKTHYECKUM 3aHATHUAM U K KOHTPOJIBHOM padoTe.
Croma e OTHOCATCS W CaMOCTOSITeNbHOE YIiyOJeHHOEe U3y4YeHHE TEeM JIUCHUIUIMHBIL.
CamocrosarenbHas paboTa MpeacTaBisieT co00 MOCTOSHHO IEHCTBYIOUIYIO CUCTEMY, OCHOBY
00pa3oBaTeNpHOr0 Ipollecca M HOCUT HCCIEAOBATENbCKUI XapakTep, YTO IOCIYXHUT B
OyAylieM OCHOBaHHMEM JUIsl HAlUCAHWS BBITYCKHOW  KBaJHU(HUKAIMOHHOH  paboTHl,
MPAKTUYECKOr0 MPUMEHEHHUS MOTyYEeHHBIX 3HAaHUH.

Opranu3anys caMOCTOSITENIbHOW PadOThl 00YYAIONIMXCSl OPUEHTHPYETCSI HA aKTHBHBIC
METO/Ibl OBJIAJICHUs] 3HAHUSAMHU, PA3BUTHE TBOPUECKHUX CIOCOOHOCTEH, Mepexo/l 0T MOTOYHOIO
K WHIUBUAYAJIU3UPOBAHHOMY OOY4YEHHMIO, C Y4Y€TOM MOTpeOHOCTEll U BO3MOXKHOCTEH
JTUYHOCTH.

[IpaBuiibHas opraHu3anus CaMOCTOSITENIbHBIX YUEOHBIX 3aHATUH, UX CUCTEMaTHYHOCTbD,
1enecoo0pa3Hoe IIAHUPOBaHKUE pabOUYero BpeMeHHU MO3BOJISET CTY/IEHTaM Pa3BUBATh YMEHUs
Y HaBBIKM B YCBOCHHU W CHUCTEMAaTH3aIlMH MPHOOpPETaeMbIX 3HAaHUH, 00ECIeYnBaTh BBHICOKUI
YpOBEHb  YCIEBAEMOCTH B MEPUOJ  OOY4YeHHs, TMOJYyYUTh HABBIKM  IOBBIIICHHS
po(heCCHOHATFHOTO YPOBHSI.

[ToarotoBka K MPakTUYECKOMY 3aHSTHIO BKIIFOUAET, KpOME MPOPAOOTKH KOHCIEKTa U
Mpe3eHTallMM  JIEKUMH, TOUCK JIUTepaTypbl (II0 PEKOMEHJOBAaHHBIM  CIHCKAM U
CaMOCTOSITENILHO), TTOJITOTOBKY 3arOTOBOK IS BBICTYILJICHHH MO BOIPOCaM, BBIHOCHMBIM LIS
0o0CYXJIeHUSI 10 KOHKpETHOM Teme. Takue 3aroToBKM MOTYT BKJIIOYaTh LIMUTAThl, (aKTHI,
COIIOCTABJIEHUE pa3MYHBIX  MO3UIMH, CcOOCTBEHHble  Mblcid. Eciam  mpobGiiema
3aMHTEpecoBaja 00YyYarolerocs, OH MOXET MOJArOTOBUTH pedepaT M BBICTYNHTh C HUM Ha
MPAKTUYECKOM 3aHATHHU. [IpakTHUecKoe3aHsATHE - 3TO, IPEXKJIe BCEro, AUCKYCCHs, 00CYKAEeHUE
KOHKpPETHOW CUTyallu, TO €CTh MPEANOoiaraeT yMeHHe BHUMATEJIbHO CIyIIaTh YICHOB MaJloi
Ipynmnsl U MOJAEpaTopa, a TaKKe CTapaTbCsl BBICKA3aTb CBOE MHEHHUE, BBICKA3bIBATh
COOCTBEHHBIE UAEH U NPEJIOKEHHUS, YTOUHATh M 3aJaBaTh BONPOCHI KOJIJIEraM IO
00CyKICHUIO.

IIpy mnoAroToBke K KOHTPOJBHOM paboTe oOyyaromuiicss JOOJKEH MOBTOPSATh
NpOI/IEHHBIE MaTepuans B CTPOIOM COOTBETCTBMM C Y4e€OHOH MporpaMMoM, HCHOJb3Ys
KOHCIEKT JIEKIUI U JTUTepaTypy, peKOMEHI0BaHHYIO npenojaBareneM. [Ipu HeodxonumocTu
MO>KHO OOPaTUTHCS 3a KOHCYJIbTAUEH U METOANYECKOM MMOMOIIBIO K MPETI01aBaTelIo.

CamocTosTenbHas paboTa peann3yercs:

— HEMOCPEICTBEHHO B IPOLIECCE ayAUTOPHBIX 3aHATUHI - HA JIEKIHAX, IPAKTUYECKHUX
3aHATHUSX;

— B KOHTaKkT€ C IIPENoAaBaTeeM BHE PAMOK pPACIHCaHUS - HA KOHCYJIbTALMSIX IO
y4eOHBIM BOIPOCaM, B XOJI€ TBOPUYECKUX KOHTAKTOB, MIPH JUKBUIAINH 3aJI0JKEHHOCTEH, MPH
BBITIOJTHEHUY UHIUBUAYaIbHBIX 3aJaHUH U T.1I.

— B OubmuoTeke, AoMa, Ha Kadenpe MpHU BHITOJHEHUH O0YYalOIMHUMCS YYEOHBIX H
MIPaKTUYECKUX 3a]ad.

Bunasr CPC n kputepun oLieHOK
(o 6amnpHO-peiitTunroBoi cucremMe [ THTY, CPC onenuBaercs B 15 6amioB)
1. Pedepar
2. Jlokman
3. Dcce



4. VYdactue B MEpONPHUATHUSIX

Tembl U1 caMOCTOATENILHOM pabOThI MPONMUCAHBI B paboyeil mporpaMme JUCHUTUIAHBL

D¢ heKTUBHBIM CPEICTBOM OCYLIECTBICHHS 00YyYaIOLUIMMCS CaMOCTOSATEIbHOM paboThl
ABJISICTCA 3JIEKTPOHHAs MH(POPMALMOHHO-00pa3oBaTeslbHAsl Cpella YHUBEPCUTETa, KOTOpas
o0ecrieynBaeT JOCTYIN K y4eOHBIM IJIaHaM, pabOYUM MIporpaMMaM AMCLUUIUIMH (MOJIyJei),
IIPAKTHUK, K U3JAHUSAM JIEKTPOHHBIX OMOINOTEYHBIX CUCTEM.
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