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1 Hesn u 32124 JUCHUNTHHBI

Lenvro usyuenusi Oucyuniunvl «Pa3paboTka W OSKcIUTyaTanmus HEPTSIHBIX W Ta30BBIX
MECTOPOKIACHHIN SBISIETCS U3YUICHUE B MIEPBOM YaCTH CTYJECHTAMH: OOBEKTOB U CHCTEM pa3paboTKu ¢
BO3/ICHICTBUEM Ha IUIACT U 0e3 BO3ICHCTBHSI HA TUIACT, PEXKUMOB pabOThl HE()TSHBIX U ra30BbBIX IIACTOB,
000011eHUs OMBITa Pa3paboTKU HEPTIHBIX MECTOPOXKICHUN C TPUMEHEHUEM 3aBOJIHEHUS; BO BTOPOU
YacTU: PACCMOTPEHHE CIIOCOOOB DKCIUTyaTallid CKBA)XKMH, OCHOBBI BBIOOpa PalMOHAIBLHOTO CIIOCO0a
OKCIUTyaTalliM CKBa)KMH, OSKCIUTyaTallls CKBOKWH B OCJIOKHEHHBIX YCIOBHSIX M OOCITY)KHBaHUE
CKBa)KHH.

3adauu uzyyenus Oucyuniunvl. Pa3paboTka HEPTSHBIX M Ta30BBIX 3aJEKEH; PEKUMBI HX
IKCIUTyaTallui; TEXHOJIOTHYECKOe 000pYI0BaHUE MIPOMBICIIA; CXEMBbI cOOpa, TpaHCIOpTa HEPTH U Ta3a.
OcCBOUTH METOABl TEXHOJIOTMYECKUX pACYeTOB OCHOBHBIX TOKa3aTelel pa3paboTKu 3ajeku,
9KCIUTYaTallMOHHBIX CKBAKWH; MCCIICIOBAHUE TIIACTOB.

2 MecTo qucHumJInHbI B cTpyKType OIl

JucuurumHa OTHOCHTCS K MPOQMIBHOM YacTH NpodecCHOHATBHOrO nukia. s m3yueHus
Kypca HY>KHO BJIaJIETh 3HAaHUSIMHU: MOJIyY€HHBIMH B Kypcax «Pusuka miacray, «du3uka HeQTsIHOro u
ra3oBoro miacra», «l[log3emuas rugpomexanukay, «CoopyKeHUE U HKCILUTyaTaIus ra30HePTEPOBOIOB
u razoHedrexpanuuiny, «I uapasnukay, «Pusnka», «XUMHUI».

3. IlepeyeHb MIaHUPYEMBIX Pe3yJIbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBbIX ¢ MHAMKATOPAMM AO0CTHKEHUsI KOMIIeTeHIU i

Tabauna 1

Koa mo ®I'OC NHaukaTopsl J0CTHKEHUS IlnanupyeMbie  pe3yJibTaThbl

o0y4yeHHs1 1O JMCHHILIMHE

3YB)

IIpodeccrnonanbHbIe

MK-1 cnoco6nocts | ITK-1.1 3HaeT OCHOBHBIE | 3HATh:
OCYILIECTBIIATh U | IPOU3BOJCTBEHHBIE  IIPOLECCHI, | - HCTOPHIO pa3BUTHSA
KOPPEKTUPOBATh MIpe/ICTaBISIONINE eAMHYyI0 | HedTerazoBoil oTpaciy;
TEXHOJIOTUYECKHE LENOYKY HE(TEra3oBbIX | - TEXHOJOTMIO U  TEXHUKY
IIPOLIECCHI TEXHOJIOTHIA, OypeHHs] HE(TSHBIX U Tra30BBIX
He(TerazoBoro IIK-1.2 ymeer IIPU | CKBaXKUH;
IIPOU3BOJICTBA B | B3aUMOJICHICTBUU C CEPBUCHBIMHU | - TEXHHUKY U  TEXHOJOTHIO
COOTBETCTBUU C | KOMIIAHUSMM M CHEeNMaIMCcTaMH | 100bIuu He(TH;
BbIOpaHHOW  cepoil | TEXHUYECKUX ciIyk0 | - OCHOBBI  pa3pabOTKu U
npodeccuoHaIbHON KOPPEKTHPOBATh 9KCIUTyaTallul  HEQTSAHBIX U
JeSITeIbHOCTH TE€XHOJOTHYECKHE IMPOLECChl C | Fa30BBIX MECTOPOXKICHU;

Y4E€TOM peallbHOW CUTYallUH,

IIK-1.3 nuMmeerT HaBbIKHU
PYKOBOJCTBA
MIPOU3BOICTBEHHBIMU
mnpoleccaMd C TNPUMEHEHHEM

COBPEMEHHOT0 00O0pyIOBaHUS U
MaTEpUaJIOB.

yMeTb:
-OLEHUTb OCHOBHOH YypOBEHBb
TE€XHHUKH U TEXHOJIOTHH OypeHus,
pa3paboTKU M SKCIUTyaTalluu |
CKBaYKUH;

-BBIIIOJIHSTH npocTeimune
pacyeTsl o BBIOODY
o0opynoBanus /i GOHTAHHOM U
HACOCHOM IOOBIYH;

BJIAJ€Th:
- HeoOXOJAMMOM 3JIEMEHTApPHOMN
HayYHO-TEXHUYECKON 0a3oii




MIPOU3BOJIUTH pacueTsl B
HedTerazoBoi OTPACIIH.
IMK-12 Cnocobnocts | IIK-12.1-3HaeT  HOpPMAaTUBHBIC | 3HATH:
BBITOJIHATH PA0OTHI IO | JOKYMEHTHI, CTaHJAPTHI, | BBIIOJHEHHE TEXHOJIOTHMYECKHX
COCTaBIICHUIO NeicTByrolue MHCTPYKLHUH, | MHKEHEPHBIX  pacueToB  MpuU
IPOEKTHOM, METOAMKH TPOCKTUPOBAHUS B | CTPOUTEIHCTBE CKBAXKHUH.
CITy)KeOHOM HedTera3oBoii oTpaciu;
JOKYMEHTalUU B | IIK-12.2-ymeer pa3palOaTbiBath | ymers:
COOTBETCTBUU C | TUIIOBBIE MPOCKTHBIC, | BpiGEpaTh  00OpYZOBaHHE U
BbIOpaHHOW  cepoil | TexHoJoruyeckue U pabouue YCTAHABJIMBATh  ONTHMAJIbHBIC
npodeccuoHanbHOM JIOKYMEHTBl C HCIONB30BAHUEM | yeijoBusi ero  paboThl, YMeTh
JeSITeIbHOCTH KOMIIBIOTEPHOTO HCIIOB30BATH [10JTyYCHHbIC
HPOCKTUPOBAHUA 3HAHUA B MPAaKTUYECKOU
TEXHOJIOTUYECKUX MPOIECCOB; JESTEIPHOCTH  WMHXKCHEPOB B
MK-12.3-umeet HaBBIKH | oGnacTu 6ypeHus "
HMCIIONIb30BAaTh  MHHOBALMOHHBIC | skcruryatanun  HeTSAHBIX — H
METOJIbI JUIS PELICHUS 33134 | rg30BBEIX CKBAJKHEH.
MIPOEKTUPOBAHHUS BJIAJIeTh:
TCXHOJOTHICCKIX U | HaBBIKaMH COCTaBJICHMUSI
NPOM3BOJCTBEHHBIX MPOLECCOB B | TexHUYecKOr0  MPOEKTa  Ha
He(TerasoBoi OTpaciy. CTPOUTENBCTBO CKBAXKUH;
HaBbIKAMH  CaMOCTOSITEIbHOMN

OLICHKH U aHaJIM3a HpOMLICJIOBOI;'I
CUTYyalluHu.

4 O0beM TUCHUILIUHBI U BUbI y4eOHOH padoThl

Ta6auna 2
Bcero CemecTpsl
Bun yueOHoii padoThl yacos/ 3a4.e/. 7 ‘ 8 5 | 5
(0101]0) 300 (010110) 300
KonrakTHas padora 128/3,55 36/1 68/1,88 | 60/1,67 | 16/0,44 | 20/0,55
B ToM uncne:
Jlexuyn 29/0,80 8/0,22 |17/0,47| 12/0,33 | 4/0,11 4/0,11
[TpakTHyeckue 3aHATHS 58/1,61 | 12/0,33 | 34/0,94| 24/0,67 | 4/0,11 8/0,22
JlabopaTopHbie pabOTHI 41/1,13 16/0,44 | 17/0,47 | 24/0,67 | 8/0,22 8/0,22
CamocTosiTe/ibHasi padora (Bcero) 160/4,33 252/7 7212 84/2,33 | 128/3,55| 124/3,44
B toM uncne:
Kypcosas mpoekt (KIT) 36/1 36/1 36/1 36/1
Pedeparsr 20/0,56 | 20/0,56 |10/0,28| 10/0,28 | 10/0,28 | 10/0,28
U (unu) opyeue udvl camocmosmenbHou
pabomui:
Tembl a7t camocrositenbaoro uzydenust | 50/1,39 | 136/3,77 | 32/0,89 | 18/0,5 88/2,44 | 48/1,33
[ToaroroBska k aboparopubiM paboram | 15/0,42 | 20/0,56 |10/0,28| 5/0,28 10/0,28 | 10/0,28
[ToaroroBka k mpaktuyeckum 3anstusim | 15/0,42 | 20/0,56 | 10/0,28 | 5/0,28 10/0,28 | 10/0,28
[ToaroToBka K 3a4ety 10/0,28 10/0,28 | 10/0,28 10/0,28
[TonroroBka K SK3aMeHY 10/0,28 | 10/0,28 10/0,28 10/0,28
Bujx oTueTHOCTH 3at., KIl, | 3au., KII, 3au. | KII,5k3.| 3au. | KII, 3ks3.
IK3. IK3.

Oo6mas BCEI'O B yacax 288 288 144 144 144 144
Tpynoemkocts | BCEI'O B 3auyeTHbIX 8 8 4 4 4 4
AUCHMILIMHBI | eIMHULIAX




5 Copep:kanue QU CHUNITHHBI

5.1 Pa3nesnl JUCHUIIMHBI 1 BUALI 3aHATHHI

Tadauna 3
Jekn. | IIpakr. | Jla0.
Ne HaumenoBanme pa3jaena B p Bcero
3aH. 3aH. 3aH.
n/n AUCHUILIMHBI N0 ceMecTpaMm 4acoB
gyachkl | 4Yachl | 4Yachl
7 cemecTp
1 | BBenenue 1 1
5 DUBHKO-XUMHUYECKHE CBOMCTBA PUPOTHBIX 4 15 18
yTIICBOJIOPOJIOB
3 | Tumsl 3amexeit yrieBo0poI0B 4 4
4 | Pa3zpaboTka HEPTIHBIX MECTOPOKACHUI 4 14 14
IManpoauHamMuYecKkre OCHOBBI
5 | mpoekTupoBaHUs Pa3padOTKH HEPTIHBIX 2 10 2 14
MECTOPOKIACHUN
6 | Meroas! yBenudeHHs! HE()TEOTAAUU IJIACTOB 2 10 12
8 cemecTp
7 CriocoOslI KCITyaTaluu HeQTsIHBIX 6 6
CKBaKUH 4 20
8 DKcIuTyaTanus CKBaKUH B OCIIOKHEHHBIX 4
YCIIOBUSX
9 MeTop1 BO3/ICHCTBUS Ha MPU3a00HHYIO 5 4 5
30HY CKBOKHH
10 | ITox3eMHBII KalUTaIbHBI PEMOHT 2 6 4 12
11 COop u moaroToBKa HEPTH, ra3a U BOJbI HA 5 4 6
MTPOMBICIIAX
12 | UccnenoBanue ra3oBbIX CKBAXKUH 4 4
13 Pa3paboTka ra3oBbIX ¥ ra30KOHICHCATHBIX 2 5 16
MECTOPOXKIACHUM
5.2 JleknumoHHBIE 3aHATHA
Taoauna 4
Ne | HaumeHoBaHue pa3jena
Coaep:xanue pasgesa
M | AUCHUIIIMHBI
1 2 3
7 cemecTp
1 | Beenenue Ilenu v 3ana4u AUCIUTIIMHBI
duznyeckoe COCTOSIHUE HEPTH U ra3a MpH Pa3IMYHBIX
5 DOU3UKO-XUMHYECKHE CBOHICTBA YCIIOBUSAX B 3aJICkKH; (U3MUECKUE CBOWCTBA HepTH U
NPHUPOIHBIX YIJIEBOIOPO/I0B raza; XUMHYECKMH coctaB HepTH U  Taza;
PacTBOPUMOCTD raza B HehTH
. OOmue MNOHATHSA O TOPHBIX IOPOJAax; YCIOBHS
3 | Tunsl 3aj1exKel yrieBo10pPo10B p . P > Y
3aJIeTaHus YTIIeBOIOPOJIOB B 36MHOM KOpe
O6bekr wu cucremMa  pa3paborku.  OCHOBHBIE
mapaMeTpsl, XapaKTEpU3VIOIIHUE Pa3INYHBIE CHUCTEMBI
Pa3zpaborka HedTAHBIX P Pbl, Xap PHSYIO P o
4 o pa3paboTKu HEPTIHBIX MECTOPOXKACHUU. PexxuMbl
MeCTOPOKIeHUit
paboTsl He(TAHBIX MIacToB. CucTteMbl pa3paboTku 6e3
BO3JICHCTBHUS U C BO3JCHCTBHEM Ha IJIacT
I'unponuHamuueckas cxema He(TSHOM — 3alIexu;
I'uapoamHaMnyecKkne OCHOBBI
palioHadbHas CcXeMa pa3MelIeHHs CKBaXHH B
5 | npoekTHpPOBaHUs Pa3padoTKu
- He(TAHBIX  IUTaCTaX C  HAMOPHBIM  PEKUMOM;
He(TAHBIX MECTOPOKICHHU I
THIPOJMHAMUYECKHE  ONPEACNCHUS  OCPEIHEHHBIX




3HaYEHUI HEKOTOPBIX MapaMeTpOB HEPTIHBIX MIACTOB
— MPOHUIIAEMOCTH U MOUTHOCTH

MeToabl yBeJIUYEHUS

POHU3NKO-XUMHUUECKIE METOAbI BOS,Z[eI\/'ICTBI/IH Ha 1J1acCT,

6 He()TeoTIa4M NJIACTOB TEIJIOBBIE METO/BI BO3AEUTCBHS HA IJ1aCT
@dontanHb  cnocob.  KommpeccopHsiii  croco®.
7 Croco0bl 3KCIITyaTanuu OKcIulyatas  CKBaXHMH  TJIyOMHHO-HAaCOCHBIMU
He(TAHBIX CKBAKHH ycraHoBKamMH.  LleHTpoOexHble  3JIEKTPOHACOCHI.
Jpyrue cioco0bl SKCIUTyaTallMi CKBAXKHH
8 cemecTp
IKCIIYATANS CKBAKHH B q)aKTOpr., OCJIOKHSAIOIIME IPOLECC H3KCIUlyaTaluu
8 CKB@KMH; JKCIUTyaTalllsi CKB&KUH MPU COBPEMEHHBIX
OCJIO’KHEHHBIX YCJI0BHAX
METO/AX MOBBIIICHNUS HE(TE-, Ta300TAaYH
I'mpapaBnuueckuit  pa3pbiB  miacta.  KucinotHoe
9 MeToabl BO31eHCTBUS HA Bo3aencTBue. MMnylbCHO-yJlapHOE  BO3JICHCTBUE.
NpU3a00iiHYI0 30HY CKBAKUH BubGpoBoszaeiicTBue. DJIEKTPOTUAPABINYECKOE
BO3JICHCTBUE
Bunsl u knaccudukanys noa3eMHbIX paboT CKBaXHH;
Tox3eMubIil KATHTATLRBI arperatbl, O0OpyIOBaHUE U HHCTPYMEHT; TeKYIIUi
10 peMOHT PEMOHT CKBKHH; KAIUTAIBHBIH PEMOHT CKBAKHUIL
OoXpaHa OKpYKawollel cpeabl IpU [POU3BOJCTBE
MOJI3EMHBIX PEMOHTOB CKBAXUH
CucremMbl COBMECTHOTO cOopa U TpaHcmopTa HehTH U
ra3a; CxeMbl cOOpa U TPAHCIIOPTa HEPTH HA TPOMBICIIC;
11 Coop n moaroroBka HeTH, ra3a U | CXxeMbl cOopa ra3a M KOHJEHCaTa Ha IPOMBICIE;
BO/IbI HA MPOMBICJIAX 3aMEpHbIE  YCTaHOBKM CHCTEeM Hedrerazocoopa;
YCTaHOBKH JUIS TOATOTOBKU HEPTH; 000pYAOBaHUE IS
cbopa 1 moAroToBKM HEPTH
Omnpenenenue 3a00HHOTO JaBIEHUS B CKBAKMHAX;
MCCIICIOBAaHNE CKBAXXHUH TPU CTALMOHAPHBIX PEXUMax
12 | UccaenoBanue ra30BbIX CKBaKUH | QUIbTPAllUM; UCCIEJOBAaHUE CKBaXHH  METOJIOM
YCTAaHOBUBIIUXCSI ~ OTOOPOB  MpU  JUIUTEIbHOMU
cTabunu3anny AaBlIeHUs U 1e0uTa
Pa3paborka razoBbix u Ompenenenue  3amacoB  rasza; peXuM  pabOThI
13 | ra3okoHaeHCaTHBIX MECTOPOKJCHUS; HEKOTOPbIE 0COOEHHOCTH pa3pabOTKH
MECTOPOXKICHHI ra30KOHJECHCATHBIX MECTOPOXKACHHUI
5.3 JlaGopaTopHbIii IPAKTUKYM
Taoauna 5
Ne HaumenoBaHue pasjaesa
Coaep:xanue pasaesa
n/n AMCUHUILIMHBI
1 2 3
7 cemecTp
OmnpezneneHne  KOMIIOHEHTHOTO — COCTaBa  IIPUPOJHOIO  rasa
DU3NKO-XUMHYECKHE XpoMaTorpagpuIecKuM METOAO0M
1 | cBoiicTBa NPUPOIHBIX OrnpezienieHue MIOTHOCTH He(hTH U IPUPOAHOTO Ta3a
YIJ1€BOJ0PO10B Omnpeznenenne conmepkaHusl BOJSIHBIX TapoB B MPUPOIHOM
YIIIEBOJJOPOTHOM Trase
I'mapoaunamMmnyeckue
o | OCHOBBI MPOEKTHPOBAHHS Omnpenenenne nokasaresiell ra30BOr0 IOTOKA IPH BBICOKOM U

pa3padoTKu HePTIAHBIX
MECTOPOXKACHHU I

HH3KOM JaBJICHUN




Cnoco0bl IKCIUTyaTaluM

HccnenoBanue pabOTHI Ta30KUIKOCTHOTO TMOABEMHHKA TPU
MOCTOSIHHOM MOTPYXEHUU MO/ YPOBEHb KHJIKOCTH

3 Onpenenenne KITJ[ ra30kuaKoCcTHOrO Mo IbeMHUKA
He(TAHBIX CKBAKMH =
Omnpenenenne ko3 duumeHTa MPOIYKTUBHOCTH (POHTAHHOM
CKBQ)KMHBI U YCTAHOBJICHHE PEKMMa ee paboThl
8 cemecTp
4 OKcmIyaTanusi CKBaKUH B | BHeapenue riiyOuHHOTO 000pyAOBaHUs MPH MApOTEINIOBOM
0CJI0KHEHHBIX YCJIOBHSAX BO3J/ICMCTBUU Ha IUIACT
5 IMoa3eMHbIN KanuTadbHBIH | J[MHAMOMeTpHUpOBaHUE rI1yOMHHOHACOCHBIX CKBa)KHH.
PEMOHT PacmmmdpoBka nuarpamm
6 HccaenoBanue ra3oBbix OCHOBBI TIPHMEHEHWSI KOMIBIOTEPHOM TOMOrpaduu  Ipu
CKBaKHH WCCIIEIOBAaHUM IPOLIECCOB (PUIIBTPAILIMU B IIOPUCTOM Cpejie
Onpenenenne HACBIMICHHOCTH TOPUCTOM Cpelbl MO JaHHBIM
Pa3paborka razoBbix u TOMOTpaduu
7 | ra30KOH/IEHCATHBIX Onpeenenue IIOTHOCTH MPUPOIHOTO ra3a
MeCTOPOKICHUI JlaGopaTopHoe 00OpyJOBaHWE M METOJbI HCCICIOBAHUS
ra30KOHJECHCATHBIX CMECEM
5.4 IlpakTHyeckue 3aHATHSA
Taoauma 6
Ne HaumenoBaHue pasjaesa
Conep:xanue pa3aena
n/n JUCHUIIIMHBI
7 cemecTp
Pacuer HedreoTmaum mon AeicTBHEM YOPYTHX CBOWCTB
1 Pa3paborka He(TSAHBIX | )KUIKOCTU U IOPOJBI
MeCTOPOKIAEeHN I OnpeneneHre pacyeTHBIX IOKAa3aTeNIe COJSTHOKUCIOTHOM
00paboTKu 320051 CKBOXKUH
I'mapogunaMmuveckue Pacuer HedreoTnaun npu BOJIOHATIOPHOM PEKUME
o | OCHOBBI NPOEKTHPOBAHMSI
pa3padoTku HedTsHbIX | Pacyer ckopocTu NpoABMKEHUS BOAOHE(DTIHOTO KOHTAKTa
MeCTOPOKIACHUI
Pacyer B (QoHTaHHBIX CKBaXHMHaX TMOTEPh HaMopa B
3 Criocober  skcnryaTanuy MOABEMHBIX TPpyOax, TaBjaeHus Ha 3a00€ U K.I1.J. MOTbEMHUKA
He(TAHBIX CKBAKUH
Pacuer koMInpeccopHOro nogbeMHUKA
8 cemecTp
Metoabl BoO3aelicTBUA Ha
4 | npu3a6oiinyio 30Hy | Pacuer 00paboTku 32005 CKBaXXMH COJITHON KUCIIOTOM
CKBAKMH
5 IHoazeMHubIN Pacuet ruaponeckocTpyitHo! nepdopanuu
KANUTAJIbHBINA PEMOHT Pacuer rimymenus CkBaxxuH
Cop u noxrorosKa negr, Pacyer TpyOOmMpOBOAOB, TPaHCHOPTUPYIOUINX ABYX(a3HbIE
6 |rasa " BO/IbI Ha ’ yx
NMPOMBICJIAX emect
Ompenenenne mapaMeTpoB TUTACTa TIO JAHHBIM HCCIIETOBAHUI
7 HcciaenoBanue  ra3oBbIX | FA30BbIX CKBAXUH IPH YCTAHOBUBILIUXCS PEXKUMAaX
CKBaKUH Omnpenenenrne MUHIMAIHHO HEOOXOIUMOM CKOPOCTH TMOTOKA

ra3a JJisd IOJIHOI'O BbIHOCA XHUIKOCTH C 320051 CKBa)KUHBI
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6 CamocTosiTe/IbHAs1 paG0Ta CTYIEHTOB MO AUCHMIIHHE
6.1 TeMbI 1151 CAMOCTOSITEJILHOTO U3Y4YeHMSI
6.1.1 CenbMmoii cemecTp
JedopMmaiinoHHbIE U IPOYHOCTHBIE CBOMCTBA TOPHBIX MTOPOJ
Ynupyrue u3MeHeHHus KOJUIEKTOPOB B Ipoliecce pa3paboTKH UAKCIUTyaTallii HE(PTAHBIX U ra30BBIX
MECTOPOXKACHUI
HanpspkeHHOE cOCTOSIHME TOPOJL B YCIIOBUSX 3aJIETaHMSI B MACCUBE
BnusHue naBiieHHs Ha KOJJIEKTOPCKHE CBOMCTBA MOPOJT
HccnenoBanue CBOMCTB TUIACTOBBIX He(Tel
H3meHeHue cBoiicTB He(pTH B mpenenax HehTEHOCHOM 3aexu
PactBopuMOCTB ra30B B BOji€ 1101 JJaBICHUEM
CocTosiHME OCTaTOYHOH (CBSI3aHHOM) BOJABI B HE(PTSIHBIX M Ta30BbIX KOJJIEKTOpAaX U METOHbI e
olnpezeneHus
CocTosHue nepexoIHbIX 30H HePTh — BoJa, HEPTh — ra3 U BoAa — ras
BnusiHue cTpoeHust yriaeBOJOpOIOB, NABICHHS M TeMIeparypbl Ha (a3oBble NpPEBpaICHHS
ra30KOHJICHCATHBIX CUCTEM
Kputnueckast temnepaTypa M KpUTUYECKOE JaBJIEHUE MHOTOKOMIIOHEHTHBIX YIJI€BOJOPOJHBIX
cMmecei
Brnarocopep)kanue mpUpOAHBIX Ta30B W Ta30KOHACHCATHBIX CHCTEM. BIMSHHUE BOJABI Ha (ha30BbIC
MIPEBPAILECHUS YIIIEBOJIOPOIOB
MuHepanu3amus mIacToBOK BOJIbI
®u3nuecKue CBOMCTBA IIACTOBBIX BOJL
PerynupoBanue pa3paboTKi HEPTAHBIX U Ta30BbIX MECTOPOKICHUIN
PanmonanpHast cxema pa3MelleHus CKBaKUH B HEPTSIHBIX IJIACTaX C HAIIOPHBIM PEKUMOM
Mopenu niacToB U MPOLECCOB pa3paboTKu
Twuisl MoZiesIEN IJIaCTOB
MonenupoBaHue NpoIeccoB pa3padOTKU
[IporHo3upoBaHre W3MEHEHHUs AABJICHUS HA KOHTYpe HE(TSIHOTO MECTOPOXKIEHUS MPU YIPYroM
peXHMMe B 3aKOHTYPHOU 00JiacTu 1iacra
Pa3paboTka TpemnHoBaTO-MOPUCTHIX IJIACTOB MPH BHITECHEHUH He(THU BOIOM
OnbIT ¥ poOIIeMBbI Pa3pabOTKH MECTOPOXKICHUM ¢ TPUMEHEHUEM 3aBOHEHUS
Pa3paboTka MecTOpoXkAEeHUN IMyTeM 3aKaukd TEIUIOHOCUTENeH B IUIAaCT METOJOM TeIIOBBIX
OTOPOYEK
Pe3ynbrathl u mpo0ieMsl pa3pabOTKH MECTOPOKICHUH TETIOBBIMUA METOJaMHU
[TpoekTHbIE TOKYMEHTHI 10 pa3pabOTKe HEPTSIHBIX MECTOPOKIACHUI
OcHOBHBIE CBEICHHUS O MPOIIEccax TEIJIO- U MaccolepeHoca
TeopeTnueckre OCHOBBI NPOLIECCOB HArHETAHUS TETJIOHOCUTENEH
duznyecKue MpoIecchl, MPOTEKAIOIINE MTPHU BHITECHEHUH HEe()TH apoM
@®akTOphl, OrpaHUYNBAIOIINE IPUMEHEHHUE MPOLIECCOB, PU BRITECHEHUU HEPTH MapoM
MopenupoBaHu€ TPOMBICIOBBIX YCIOBUM MTPU HATHETAHUM TEILNIOHOCUTEIIEH B IJIACT
OCHOBBI IPOLIECCOB BHYTPUILJIACTOBOT'O TOPEHHUS

6.1.2 BocbMmoii cemecTp
Tunbl ¥ KOHCTPYKIMH (POHTAHHBIX apMaTyp
OOGopynoBaHUS U PEKUM IKCIUTyaTaIluu (POHTAHHBIX CKBAKUH
Br16op o6opynoBaHus U peXrMa IKCITyaTaIlul Ta3nu(THBIX CKBAKUH
Brusaue nuamerpa miyH»kepa Ha MPOU3BOAUTEILHOCT TITYOMHHOTO Hacoca
Harpy3ku, geiicTByrolye Ha IITAHTH TITYOMHHO-HACOCHBIX YCTAHOBOK, M WX BIUSHUE HA XOJ
TTyHXKepa
[lyck KOMIIPEeCCOPHBIX CKBAXKMH B KCILTyaTalUIO
Xapakrepuctuka [1IIOH u ycnoBus npumeHeHus
OCHOBHBIE IOHATHUSL O METOJIE TUIPABIMYECKOTO pa3phiBa IJ1acTa
OOGopynoBaHue s THAPABINYECKOTO pa3phiBa IIacTa



10. O6paboTKa CKBaXHH COJISTHON KHUCIOTOM

11. T'mapomneckocTpyitHas ephopanus CKBaKUH

12. HoBbie TEXHHYECKHUE CPEJICTBA M TEXHOJIOTUU CKBOKUHHOU OOBIUN HEDTH

13. OcHoBBI BBIOOpA cIIOCO0a IKCILTyaTaIllii CKBOKUH

14. TToxzemHOe 000pyIOBaHNE CKBAXKUH

15. CniocoObI 1 cpeicTBa BOCCTAHOBJICHHSI TEPMETUYHOCTH 00CAHBIX KOJIOHH

16. MepormpusTrsi, TPOBOAUMEIE IO MPEAOTBPAIICHUIO OTIOKEHUN MmapaduHa B TTyOMHHOHACOCHOM
YCTaHOBKE

17. Boprba ¢ 0TI0KEHUSIMHU acPaTbTOCMOIUCTHIX BEIIECTB U COJICH B CKBAYKHMHAX

18. ®akropsl, noaeKalye BEIICHEHUIO NIPU UCTIBITAHUH Fa30BBIX CKBAXKUH

19. Haznauenue u kinaccudukanus cucteM coopa HeTH U rasa

20. Cemaparus raza y CKBaKUH

21. O6pa3oBaHue HEPTIHBIX SMYIBCUI U METO/BI UX pa3pyIICHUs

22. TloaroToBka raza K TpaHCIOPTHPOBKE

23. Metoap! npenynpexaeHus 00pa3oBaHus THAPATOB

24. Jlernaparus ra3a Ha IPOMBICIIax

25. MccnenoBanne CKBaKUH HA CTAIMOHAPHBIX PEKUMAX

26. MccnenoBanue Ha HECTALIMOHAPHOM PEKUME PAaOOTHI CKBAYKUHBI

27. ViccnenoBanue CKBaXuH, o0opynoBanabix DI[H

28. UccnenoBanue rmyOMHHOHACOCHBIX CKBAXKHH

29. TIpoMBICITOBO-TeOPU3NICCKUE METOIBI UCCIICOBAHMS CKBAKHH

30. YcraHoBI€HHE TEXHOJIOTHYECKOTO pexXuMa paboThl ra30BBIX U Fa30KOHACHCATHBIX CKBAYXKUH

6.2 IlpuMepHbIii NepeyeHb TeM KYPCOBBIX IPOEKTOB
AnHanm3 pa3paboTKu MECTOPOXKACHUHN MPUPOTHBIX Ta30B
Pa3paboTka u 3KcriTyaTanus ra3oBbIX ¥ ra30KOHIECHCATHBIX MECTOPOKICHUN
Pa3paboTka razoBbIX MECTOPOXKICHUM
Teopernuecknue OCHOBBI pa3pabOTKU I'a30BbIX MECTOPOKACHUIN
JloObrua raza
Cucremsl cOopa rasa v ero O4MCTKU
HccnenoBanue ra30BbIX M Ta30KOHCHCATHBIX CKBAXKIH
Ce3oHHas KOMIIEHCAIMs ra3a
PerynupoBanue pa3paboTKu ra30BbIX MECTOPOKICHUN
0. I'eonoro-¢pu3nyeckas XxapaKTepUCTHKA F'a30BbIX MECTOPOXKACHUIN
11. OcBoeHune ra30BBIX ¥ IA30KOHIEHCATHBIX CKBAXKHUH
12. MeToibl OBBIIEHUS TIPOU3BOIUTEIHLHOCTH I'a30BbIX CKBAXXHH
13. IlepepaboTka MOMyTHOTO HEPTIHOTO Ta3a
14. OuncTka raza ot cepoBOAOPOAA CEPOOPTaHUUECKUX COSTUHEHUI
15. T'mapaBiudeckuit pa3peiB IiacTa
16. [ToBeiieHUEe HEPTEOTAAUHN TUIACTOB (PUZUKO- XUMUYECKUMHU METOAAMHU
17. BropuuHbie METOIbI 100BIYN HEDTH
18. KoHTpob 1 perynupoBaHue pa3paboTKU HEPTIHOM 3anexu
19. YcraHnoBneHHE ONTHMATBHOTO PeXXHMa pabOThI CKBaYKHHBI IIPH (POHTAHHOM CTIOCO0€ T00BIYN HEPTH
20. KoHCTpyKIIMs CKBaXXMH U 000pY/0BaHKE, IPU Ta3TUPTHOM CIIOCOOe IKCIUTyaTallii CKBaXKHH
21. lllTaHrOBBIH TITyOMHHOHACOCHBIN CIIOCO0 TOOBIYN He(HTH
22. DKcryaTanys riTyOMHHOHACOCHBIX CKBaXHH B OCIOKHEHHBIX YCIOBHSIX
23. becmraHTOBBIE HACOCHBIE YCTAaHOBKH
24. DxcrryaTanys ra3oBbIX U ra30KOHICHCATHBIX CKBAXKHH

BOoo~NoORWNE

6.3 YueOHO-MeTOAMYECKOE 0OOecedeHne 1Jisl CAMOCTOATEILHOM padoThI

1. Dxkcrutyatanust HeQTSHBIX U Ta30BBIX MECTOPOXKACHUN [DIEKTPOHHBIM pecypc]: ydeOHOe
nocobue/ H.}O. bamkupnesa [u ap.].— DnekTpoH. TekcToBble AaHHbIe.— Kazanb: Kazanckuit
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HAI[MOHAJILHBINA MCCIIEIOBATEILCKUN TeXHOJIOrn4eckuii yauepcutet, 2016.— 108 c.— Pexum
noctyma: http://www.iprbookshop.ru/79600.html.

[TerpakoB JI.I'. Pa3paGorka HE(TSHBIX W Ta30BBIX MECTOPOXKIACHHN [DICKTPOHHBIA pecypc]:
yueOnuk/ [lerpakos JI.I'., Mapmamos JI.B., Makciotun A.B.— DeKTpOH. TEKCTOBBIC TaHHBIC.—
CII6.: HattmonanbHbIM MUHEPATIBLHO-CHIPbEBOI yHUBEpcUTET «I opHBINHY», 2016.— 526 C.— Pexum
nocryna: http://www.iprbookshop.ru/71703.html.

Bacunbes B.A. VIHHOBalMOHHBIE TEXHOJIOTUM pa3pabOTKM HEPTAHBIX MECTOPOKICHHUN
[DnexkTpoHHbIN pecypc]: yueOHOe mocobue/ BacunwseB B.A., 3unoBbeBa JI.M., Kparomkuna
M.B.— DnextpoH. TekcTtoBble naHHble.— CraBpomnonb: Ceepo-KaBkasckuii (enepanbHblii
yauBepcureT, 2014.— 125 ¢.— Pexxum mocryma: http://www.iprbookshop.ru/63088.html.

7. OneHoYHbBIE CPeACTBA

7.1 CeabMoii cemecTp

7.1.1 Bonipochl K nepBoii py0e:KHOM aTTecTAMA
Kak mnoapaznenstorcss 3ajeXu B 3aBUCHUMOCTH OT YCJIOBUM 3ajleraHUsl U KOJIMYECTBEHHOIO
COOTHOILIEHUS HehTH U ra3a?
B kakux mpenenax kojeOJeTcs IUIOTHOCTh HEPTH TpH cTaHmapTHOH Ttemmeparype 20° C wm
HOPMaJIbHOM aTMOC(EepHOM J1aBJIeHUN?
Uem onpenenstoTcs IIIOTHOCTh HEPTeH?
C noBbllIEHHEM TEMIIEpaTypbl INIOTHOCTh YMEHbIIAETCS 3a cueT 00BbeMHOro pacmupenus. Kakyro
MOTIPAaBKy HEOOXOAMMO BBOAUTH IS TPUBEICHHSI TNIOTHOCTH HE(PTH K CTAHJAPTHBIM ycioBusM (20°
C)?
Uro xapakTepu3yeT JUHAMUYECKask BA3KOCTh WM BETMYMHA BHYTPEHHETO TpeHus: HepTu?
Kakas enununa n3mepenus npuHsaTa B MexxayHapoIHOM cucTeMe 3a €IUHHILY BSI3KOCTH?

BS3K0CTb MIIACTOBBIX KUIAKOCTEH 00b19HO HaMHOTO HiDke 1 H * cex/M? M 0TOMY B TIPOMBICIIOBOM
IIPAKTUKE MOYKHO HCII0JI30BATh BHECUCTEMHBIE J0JIbHBIE €AMHULIBI B3KOCTHU. [lepeunciure ux?
Jlis TEeXHUYEeCKUX Leseld 4acTo MOJb3YIOTCS TaKKEe KMHEMaTHYECKOW BSA3KOCTBIO V, 3a KOTOPYIO
IIPUHUMAIOT OTHOLIEHHE YETO0 K ueMy?

Kaxkas eqununa namMepeHus KHHEMaTHIEeCKOM BSI3KOCTH CIYKUT B MexayHapoanoi cucteme (CH)?
Jlis u3MepeHust TMHaMUYEeCKON M KHHEMAaTHUECKO! BSI3KOCTEN OOBIUHO MOJIb3YIOTCS CTAHJapTHBIMHU
KalWUISIPHBIMU BUCKO3UMeTpami. [lepeuncianTe HEKOTOpble U3 HUX?

KakuM mapameTpom MHOTJa MOJIb3YIOTCS Ui OLIEHKH KadyecTB He(TH M HepTenpoaykToB? DTOT
napaMeTp MOKa3bIBaeT, BO CKOJIBKO pa3 JUHAMHUYECKas BSI3KOCTh JAHHOW KHUAKOCTU OOJIbIIE WU
MEHBIIIE JUHAMUYECKON BA3KOCTH BOJBI IIPH ONPEACIEHHON TEMIIEPATypE.

Kak Ha3bpiBaeTcs mpubop, B KOTOPOM MPOUCXOAAT U3MEPEHHUS ITyTEM CPaBHEHUSI BPEMEHU NCTEUEHUS
U3 OTBEPCTHUS PaBHBIX 0O0BbEMOB HCCIIEAYEMOM KUIKOCTH U BoAbI pu 20° C?

B kakux npezaenax MeHseTCS AMHaAMUYECKas BA3KOCTb TOBapHbIX HeQTel?

Bsi3kocTh HedTelt Bo3pacTaeT Npu yMEHbLIEHUN COACPIKaHUS B HUX 4ero?

Bs3zkocTh Bcex He(Tel CHIIBHO MAJAeT C MOBBILIEHUEM

B macToBbIX ycnoBHsX (pu3MYECKHE CBOMCTBA HEPTH 3HAYUTEIBHO OTIMYAIOTCS OT CBOMCTB €€ Ha
noBepxHocTu. Yem 310 00bsicHsIeTCA?

Kak Ha3pIBalOT KOMIIOHEHTHI He(TH, MEpeXosle B HOPMAIbHBIX COCTOSHHUSX B razooOpasHoe
COCTOSIHUE?

Yro mosxpasymeBaercs ol 00beMOM Iasa, BbIJICIUBILIETOCS U3 €AMHUIBI 00bEeMa IIIACTOBOM HEPTH
IpU CHWKEHUU JaBIIEHUS W TEMIEpaTypbl 10 CTaHAapTHHIX ycioBuil (naBinenue 0,1 MIla u
temneparypa 20 °C)?

Yro xapakTepus3yeT CTEeNeHb HACBILEHUS HEPTH razom?

Yro xapakTepusyeTcs U3MEeHeHHue o0beMa He(TH B pe3ysbTaTe JeHCTBUS MJIACTOBOIO JaBJICHUS,
TEeMIEPATypbl, PACTBOPEHHOTO ra3a’?

B kakux npenenax oObIYHO U3MEHSETCs 00beMHBINA KO UITUEHT?
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Yro XapakTepu3yeT pa3HHUIly MEX1y 00beMOM IIACTOBOW U JIEra3upOBaHHON HE(TH, OTHECEHHYIO
K 00beMy He(DTH B TUTACTOBBIX YCIOBHSX?

Kakum ko3 dummeHToMm xapakTepusyroT BIHUSHHE ABJICHUS HAa M3MEHEHHE oObeMa HeTH MpH
JTABJICHUSIX HACBIILEHU, KOTJ1a BECh I'a3 HAXOJUTCS B PACTBOPEHHOM COCTOSIHUM?

B xakoM cOCTOSTHHHM IOYTH BCET/a 3aJIeraeT ra3 B He(TIHOM MECTOPOKICHUN COBMECTHO C HEPTHIO?
B kakoMm cOCTOSIHMM NpPH HOPMAIBHBIX YCIOBMAX HaxoAsTcs yriaeBojgopoisl oT meraHa CHa no
Oyrana C4H10?

JU1 XapaKTepUCTUKU Ta30BbIX CMECEe — IPUPOJHBIX I'a30B — UCHOJIb3YIOT T€ K€ MI0KA3aTeNH, YTO U
JUIsl ”HOUBUAYalbHbIX ra3oB. [lepeuncaure nux?

['a3pl, HOOBIBaEMbIE W3 YHMCTO T'a30BbIX MECTOPOXKIEHHUH, COCTOAT IOYTHM M3 METaHa, B HUX
OTCYTCTBYET TSDKENble (PPaKLUH, CIOCOOHBIE MEPEHTH B JKUAKOE COCTOSIHHE NPH HOPMAJIbHBIX
ycnoBusx. Kak nx Hazpiaror?

Kak Ha3pIBarOT ra3el M3 Ta30KOHACHCATHBIX MECTOPOXKACHUN coJepKaumx U OoJiee TsKelble
KOMITIOHEHTbI, KOTOPbIE IIPY HOPMAJILHOM J[aBJIEHUHM MOTYT IPEACTABISTH COOOM KHUIKOCTH?
KonzeHcarbl pa3iauyHBIX MECTOPOXACHUH 3aMETHO OTIMYAIOTCA 10 (PPaKUMOHHOMY U
XMMHYEeCKOMY cocTaBaM. Kak UX pa3inuyaroT 1o MpeuMyLIeCTBEHHOMY COIEP/KaHHUIO T€X UM UHBIX
YTJIEBOJIOPOIOB?

Kak n3mensercs BA3KOCTb ra30B C YBEIUUYEHUEM JaBJICHUS?

Kakue aHanu3pl HYXHO IPOBECTU JJsi YCTAHOBJICHUS PpALMOHAIBHOM CHUCTEMBI pa3pabdOTKH
MECTOPOKIACHUSA?

Kakyro cucremy cieayer paccMOTpEeTh BHavaje MPH BEIOOpE CHCTEMBI pa3paboTKu?

YTo HYKHO OLIEHUTH U ONPENIEIUTh IOCIIEe BBIOOpa CUCTEMBI pa3paboTKu?

Jaiite onpenenenre HePTIHOMY MECTOPOKICHHIO?

13 4ero MoXeT COCTOSTh MECTOPOXKIeHHE?

Jaiite onpenernenne o0bEKTy pa3paboTKu?

Kakumu xapakTepucTukaMyu MOTYT 00J1afiaTh 0ObEKThl pa3pabOTKH B IpeJesiaX OJHOI0 U TOro XKe
MECTOPOXKICHUS?

Yro HeoOXO0AUMO YUUTHIBATh NPH BBIAECIECHUN OOBEKTOB?

MO’KHO JIM yCTaHOBUTH PAl[MOHATIBHYIO CUCTEMY Pa3pabOTKU HEMOCPEICTBEHHO MPSIMBIM, €CJIU HET
TO MOYeMy?

Kak MOXHO pemuTs 3a7auy 1o yCTaHOBJIEHUIO PallMOHAIbHON CUCTEMBI pa3padboTKu?

Yro Takoe 3aBOJHEHHE U I'ZIe OHO IPUMEHSAETCSA?

[lepeuncnutTe OCHOBHBIE CIIOCOOBI 3aBOIHEHMUSI?

Pacckaxute 0 mapameTpe MJIOTHOCTH CETKU CKBAYKUH?

HazoBute wHTEpBanm mapaMeTpa IJIOTHOCTH CETKH CKBAXKUH Sckp IS IUIACTOB CO CPEIHUMHU
KOJUIEKTOpCcKUMHE cBoicTBamu (k -100 + 1000 m/{a)?

Kak u3MeHsieTcss paccTOsSHUE MEXIy CKBaXMHAMU IPU IPABWIBHOM TeOMETPHUYECKON CeTKe
CKBaXXMH PAcIojlaralolInXcs B yriaax KBajpaTa?

HazoBure, kakoro MakCMMallbHO U3BECTHOTO 3HAYEHUsI JOCTUTAll HHTEPBAJl IapamMeTpa INIOTHOCTU
CeTKM CKB@KHUH Scks JUIA IJIACTOB C BBICOKONMPOAYKTHUBHBIM TPEIIMHOBATHIM KOJUIEKTOPOM
napamerpbl?

Kak eme HaspiBaetcs napametp A. I1. KpsutoBa Nkp?

Uro xapakrepusyet napametp - A. I1. KpsimoBa Nip?

B xakux npenenax usmensercs napamerp Nkp?

Yro xapakTepu3yeT napamerp - ®?

Yro xapakTepusyeT napamerp - mp?

Yro xapakTepusyeT napamerp - 1006191 HepTu?

Yro xapakTepusyeT napaMeTp - J0OBIYM KHUIKOCTU Jx?

Yro xapakTepusyeT mapaMeTp - JoObIYH ra3a (r?

Kakoii nnTerpanabHbIil oKa3aTesb HCHOJb3YIOT TS XapaKTEPUCTUKY Ipolecca pa3paboTKH 3a BECh
MPOLIEeIIINI TeproJ]l BpeMeHu?

Yro xapakTepusyeT napaMeTp Temia pa3paboTku z2?

[lepeuncnure OCHOBHBIE CTAANH (NIEPUOIBI) pa3padoTKu?
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Pacckaxxute 0 mepBoii cTaauu pa3paboTKu?
Pacckaxxute 0 BTOpoii cTaguu pa3padoTKu?
Pacckaxxure o TpeTheii cTanuu pazpaboTku?
Pacckaxxute 0 4eTBepTON cTaguu pa3paboTKu?
UYro xapakrepusyer napaMmerp - 00BOAHEHHOCTh NpoayKuuu B?
UYro xapakTepusyeT napaMeTp - TeMI 0TOOpa KUAKOCTU?
Uro xapakTepusyeT napaMmeTp - BOZOHePTsIHOI (akTop?
UYro xapakTepusyeT napaMeTp - pacxo]l HarHeTaeMbIX B IUIACT BEIIECTB?
Uro xapakTepusyeT napaMmerp - IIaCTOBOE JaBJeHUE?
UYro xapakTepuszyeT napaMeTp - IiacToBas Temieparypa?
OO0pa3sen aTTecTallHOHHOTO OUJIeTa

ATTECTAIIMOHHBIN BUJIET Ne 1
Kak MOKHO pelInTh 3a7a4y M0 YCTaHOBJICHHUIO PAllMOHAILHON CHCTEMBI Pa3paboTKU?
YTo Takoe 3aBOJHEHHE U TJI¢ OHO MPUMEHSETCS?
3. TlepeuncnuTte OCHOBHBIC CLIOCOOBI 3aBOTHCHUS?

.

7.1.2 Bonipochbl KO BTOPO# pyOesKHOH aTTeCTAUMN
Kakue psii BOompocoB BO3HHMKAET MPH NMPOEKTUPOBAHUM PAllMOHAIBHBIX METOJOB pa3pabOTKU U
pa3BeAKH HEPTSIHBIX W Ta30BBIX MECTOPOXKACHUH, KOTOPbIE MOTYT OBITh PEHICHBI C HYXHOH
CTETEHBI0 TOYHOCTH TOJBKO METOAAMHU MOJ3EMHOM T'HAPOMEXAHUKU U TEOpUH (PUIbTpALIUU
Tak Kak Iu1acT He MpeACTaBIseT cOO0I0 OJHOPOAHON Cpelbl, TO B THAPOAMHAMUYECKUX pacueTax
HOPUXOJUTCA UCXOAUTh U3 CPEAHUX JJIs ONpPENCIIEHHBIX YYaCTKOB IUIACTa (PU3MUECKUX KOHCTAHT.
[lepeuncnure HEKOTOPBIE U3 HUX.
Kak 601bIIMHCTBO THAPOIMHAMUYECKHX 3aa4 pAaCCMaTPUBAETCSl HAMU
UYro ob6o3HauaeT nannas popmyna: f = yh
B kaxoii 3a1aun copMyIMpOBaHbI CIEAYIOLIME BOIPOCH: TpeOyeTcs 3alaHHOE YUCIIO CKBAXKHUH N
pPa3MECTUTh M KCILTYaTHPOBATh TaK, YTOOBI IO OKOHYAHWUU Pa3pabOTKH IJIOMIAIb IEITUKOB ObLIa
BO3MOXKHO MEHbILEH, a BCsS MOAJAIOIIAACA W3BJICUYEHUIO HepTh OblIa M3BSATa W3 IJIacTa B
Kparyaiuiee Bpems.
B oOmeli moctaHoBke 3a7aya MOXKET ObITh C(OpMYJIMpPOBaHA CIEAYIOIIMM 00pa3oM: TpedyeTcs
3a/laHHO€ YMCIIO0 CKBAYKUH N pa3MECTUTh U AKCIIyaTUPOBATH TaK, YTOOBI 10 OKOHYaHUH Pa3pabOTKH
IUIOINAAb IIETMKOB ObUla BO3MOKHO MEHBIIEH, a BCs IMOAJAIOIIASACS W3BJICUYEHUIO He(pTh ObLIa
U3bATA U3 IUIacTa B KpaTdaiillee BpeMs. YUUThIBasl BbIIIE CKa3aHHOE, KaK CIEAYyeT pacCTaBlATh
CKBAYKUHBI
[Ipu ycnoBuM, 4YTO CKBa)XMHBI CJEAYET pAacCTaBlATh TaK, YTOOBI MEpPBOHAUYAIbHBIA KOHTYP
HE(TEHOCHOCTH CTATUBAJICA 10 BO3MOXXHOCTH PaBHOMEPHO, KaK OKaXKyTCSl PACCTaBICHHBIMHU 3TH
CKBAKUHBI
YeM CuUMTalOT JIMHUM KOTOpBIE CBEICHBI B 3aJady pa3MELICHUS CKBOKWH K OIPEIEICHUIO
MOJIO’KEHHUS 3aJaHHOTO YKCIIa JIMHUHN, BIOJIb KOTOPHIX OyIyT paccTaBlI€Hbl CKBaKUHBI
C 4eM CBSI3aHHO OTCYTCTBHE TOUYHOT'O PELIEHUS 3a/1a4M O IPOABUKEHUH B IOPUCTOM CPEIE IPaHULIBI
pazzena ABYyX KMJIKOCTEH C pa3IMuHbIMU (U3NYECKUMH KOHCTAaHTaMH — BA3KOCTBIO U IJIOTHOCTHIO
Jlia kakux 3a/1a4 U3BECTHBI TOUHOE PELIEHUE O IPOABMKEHUH B IOPUCTON CpeJle TPaHUIIbI pa3zeia
JBYX KMJIKOCTEH C pa3IMuHbIMU (PU3NYECKUMH KOHCTAHTAMH — BSA3KOCTHIO U IMJIOTHOCTHIO
Kakumu MeToaMu NpUXOAUTCS MOJIB30BATHCS M1l PEIICHU 3a7jaui O MPOJABMKEHUU B TOPUCTON
cpelie TpaHUIIbl pa3jiena ABYX KUAKOCTEH ¢ pa3InYHbIMU (PU3NYECKUMU KOHCTAaHTaMU
Kak Ha3bIBaloTCS METOJIBI, TpeUIoKeHHbIe Ha ceroans akan. JI. C, Jleliben3ona, mpocdeccopos B.
H. [llenkauyeBa, U. A. Yapnoro, M. /. MUUIMOHIIMKOBA JJIsl PEIICHUS 3a/1a4d O MPOJIBUKEHUU B
MOPHUCTOM cpejie TPaHuIlbl pa3jieNa ABYX KHUJIKOCTEH C pa3IMuHbIMU (PU3MUYECKUMH KOHCTaHTaMH
N3 gero ucxoaut OOTBIIMHCTBO METOIOB, MpeaiokeHHbix akaa. JI.C, Jlelibenzona, mpodeccopor
B. H. lllenkauesa, . A. Yapnoro, M. J[. MUUIMOHIIKMKOBA JUJIsl PELLEHUS 3aJa4X O IPOJBUKECHUU
B [TIOPUCTOMN CpeJie TPaHUIIbl pa3jienia ABYX KUAKOCTEN ¢ pa3IuYHbIMU (U3NYECKUMU KOHCTAHTaMU
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C KaKMMHU METO/IOM COBIAJIM PE3yJbTAThI A HEPTIHOTO MECTOPOXKACHHS ITOJIOCOBOW (hOPMBI IIPU
PAaBHBIX PACCTOSHUSX MEXKAY CKBOKMHAMH B pAax (Kak 3TO OOBIYHO MMEET MECTO), a s
MECTOPOKICHUS KPYroBOil (popMBI Janmu pacxoxaeHue okoio 6 %.

Kaxkoii MeTon crieayer mpu3HaTh BIIOJHE MPUEMIIEMBIM, ISl PEIICHUS 33a4d O MPOABHKCHUH B
MOPUCTON Cpe/ie TPAHUIIBI pa3liena JIBYX JKUIKOCTEH ¢ pa3sTUYHBIMU (QU3HMUYECKUMU KOHCTaHTAMH
IOCKOJIbKY (DPM3UYECKHE KOHCTAHTBI TAKMX TI'COJOTHYECKHUX OOBEKTOB, KaK HE(TSIHBIC IUIACTHI,
OOBIYHO M3BECTHBI C TOUHOCTHIO, HE mpeBocxozsmen 10 — 15%, no3Bonsroumii pazpadaTeiBaTh
CPaBHHTEIIFHO IPOCTHIE MTPOSKTHO-PACUETHBIE CXEMBI

JIns Kako# 3aJIe’Ki MOYKHO IPUMEHHTH TAHHOE YPaBHEHHE S; — S;_q = Sj4q — S; = const
[Ipenebperass kakuM MapamMeTpoM IpPU Ta30HAMIOPHOM PEKUME, MOKHO CUMTATh JIaBICHUE HA
rpaHHMIle pa3jiena ra3 — HeTh paBHBIM CpEIHEMY JIaBJICHHIO B Ta30BOI YacTH ILIACTA.

M3 xakoro 3akoHa cieayeT, 4To eciiu Vo U po — HauaJlbHble 00BEM U a0CONIIOTHOE JIaBJIeHHE ra3a (B

armMocdepax), T IaBIEHHE Px I'a3a B JaHHBI MOMEHT OIIPEAEIAETCS U3 JAHHOTO YPABHEHHS Py =
PoVo+Q(t)

V0+V(S)
Jis kakoro ciyvasi, Ipy ra30HAIOPHOM peXHUME, TPUMEHUMO cienyoliee ypaBHeHne Ap = p, —
_ poVo+Q(t) _
¢ Vo+V(s) ¢

Kakue omeHku Bcex IOKa3aTele MOKHO TPOU3BOJUTH B Ciy4yae IEMPECCHH, SBISIOLICHCS
OJIHOBpPEeMEHHO (GyHKIHMeH S u t AP, B 4aCTHOCTH IIPH 3aKayke rasza JAJisl 3apaHee YCTaHOBIICHHOM
CETKH CKBaXKHUH.

Kakoe ycioBue siBisieTcsl OHUM M3 OYEBHIHBIX TPEOOBAHUM, MPEABSBIAEMBIX K PallMOHAIBHON
CXEME pa3MEIeHUsI 3aIaHHOT0 KOJIMYECTBA PS0B CKBAKUH UITU Tajepeid, X MPEACTABIISIONUX IPH
ra30-BOJIOHAIIOPHOM pPeXHUME.

UT0 MOXKET CITY>KUTh JJI1 N300paKeHUS TEUEHHUS B TUIACTE TP ra30-BOJOHATIOPHOM PEXKUME, T Ha
KOHTYpax MUTAHUS CO CTOPOHBI 00OMX BBITECHSIONIMX ar€HTOB U3BECTHBI MaBICHUS (Px)1 U (Px)2.
Uro sBnsercss (QyHKOHMEW TOJNIOKEHUS KOHTypa, MPU TPABUTAIMOHHOM pEXHME, KOraa B
KpyTOMNaJalolieM IUIacTe Hamop OOYCIOBIEH TOJNBKO Pa3HOCTBIO BEPTHKAIBHBIX OTMETOK,
YMEHBIIAIONIEHCS MTPU UCTOIICHHUH TIJIACTA.

MeToapl MO BUAY MNPUMEHSEMOrO MpoIlecca MOXKHO TMOJAPa3AeNsATh Ha CIEAYIOUINE TPYIIIBL.
[lepeuncnure ux.

Kak HazbIBaeTcst METO] MOBBILIEHUS KOA(D(OUIIMEHTOB U3BIICUCHUS HEPTH MMyTEM BHITECHEHUS HEPTH
BOJHBIMH PACTBOPAMH XMMHYECKUX pEareHTOB (IMOJIMMEPOB, MOBEPXHOCTHO-AaKTUBHBIX BEIIECTB,
KHCJIOT, 1IeJI0Ye ), MULIEJUISIPHBIMU PACTBOPAMHU U .

Kak Ha3zwpiBaeTCsi MeTOJA TOBBIMICHUS KOA(D(HUIIMEHTOB W3BJICUCHUS HEPTH MyTEM HarHETaHUs B
MJIACThI TEIJIOHOCUTENEH—TOpsUel BOJBI UK TIapa

Kak Ha3piBaeTcsi METON TMOBBIIIECHUS KOA(DPHUIIMEHTOB W3BJIICUEHUS HEPTH TMyTeM MNPUMEHEHUS
MPOIIECCOB BHYTPHUILIACTOBOTO TOPEHUsI HePTU — «CYXOroy, BIKHOTO WIIH CBEPXBIAKHOTO, B TOM
YHClie C yJacTHEM IeNIouei, OKcHuaaTa u Jip.

Kak Ha3piBaeTcs METOJ]l MOBBIIIECHUS KOI(PPHUIMEHTOB U3BICYEHHUS HE(DTH MyTeM MNPUMEHEHHS
pacTBOPUTEINEH, YTIIEBOJOPOIHBIX Ta30B MO/ BBICOKUM JIaBIICHUEM

UTo mMOKa3bpIBAIOT HWCIBITAHWE METOAOB TMOBBIIIEHUS KOIPPHUIMEHTOB H3BIEUYCHUS HEDTH B
MIPOMBICIIOBBIX YCIIOBHUSX.

Uro HeoOXOIMMO YYUTHIBaTh MHpPU OOOCHOBAHUU MPHUMEHEHHS HOBBIX METOJOB IOBBIIICHUS
K03 puImeHToB u3BIeUeHUs HePTH

Kak Ha3bIBaeTcs rpynmna METOJIOB OCHOBaHasi Ha HArHETAaHWU B MPOJYKTHUBHBIC IUIACTHI BOJHBIX
pacTBOPOB XUMHUYECKHUX BemlecTB ¢ koHIeHTpanuei 0,02 — 0,2 %.

Ha cxonbko 03BOJISET 0KUIAaTh YBETUUYCHNE KOI(PPUIIMEHTOB U3BIICUeHUs HEPTHU O CPAaBHEHUIO C
WX BEIWYMHONM TpHU OOBIYHOM 3aBOJHEHWUM TP TPUMEHEHHWH METOJIOB 3aBOJIHCHUS C
HCIIOJIb30BaHNEM XUMUYECKUX PEareHTOB B HAUaJIbHBIX CTATUSAX pa3paboTKu

Kaxkoit pacTBOp M3BECTKOBOTO CIOCO0Aa HEUTpaTU3aIMKM CUUTACTCS HAHOOJIee MPUEMIIEMBIM st
BBITECHEHUS HEe()TH BOJHBIMH PACTBOPAMH IMOJIHMEPOB.
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. Jlis Kakux 3aiiexeil peKOMEHyeTCsl METO/l BBITECHEHHSI HEPTH BOJHBIMH PACTBOPAMU MOJIMMEPOB
Ha OCHOBE pacTBopa nojuakpuiamua (ITAA)
Cyns no kakuM gaHHbIM, 10o0aBka [TAB B HarHeTaemyro BOAy yJydlllaeT OTMBIBAIOIINE CBOWCTBA
BOJIbI: CHM)KAETCS MOBEPXHOCTHOE HATSKEHUE BOJIBI HAa TPaHUILIE C HE(THIO, YMEHbBIIIAETCS KPaeBOii
YroJ cCMauuBaHUs U T.J.
Bo ckonpkO NMpUMEpHO OIEHMBAIOT B HACTOAIIEE BpPEMsS BO3MOXKHBIM HPUPOCT KOIPQUIMEHTA
u3BJICYCHUsI He(PTH OT TPHUMEHEHUS METOJa BBITECHEHUS HEPTH BOJHBIMU PACTBOPAMH
MMOBEPXHOCTHO-aKTUBHBIX BemiecTB (IIAB)
Jlyist yero mpeaHa3HAYaeTCs B OCHOBHOM METO/I BRITECHEHHS HEPTH MULICIUIIPHBIMU PACTBOPAMHU
Kakas cpenaHssi mpoOHUIIAEMOCTh IUIACTOB JKeNlaTellbHA MPH BBITECHEHUU HEPTH MUILEIUISIPHBIMU
pacTBOpamu
Kakoii Temneparypsl He HODKEH MPEBBINIATHh IJIACT MPU BHITECHEHUU HEPTH MUIEIUISPHBIMU
pacTBOpamu
Ha yeM ocHOBaHO npuMeHeHHe TeII0(pU3NIeCKUX METOOB
UTo NpUMEHSIOT B KayeCTBE TEIUIOHOCHTENECH MpH TEIUIOQU3NYECKUX METOJaX YBEITUYCHUS
He(TEeoTauH IJIACCTOB
Kakne 00beKTHI ¢ TuracTamMu 1esiecoo0pa3Ho BEIOUPATh MPHU BHITECHEHUH HEPTH MapoM
Kakue 00bekThl ¢ mmactamu Hanbosee OJaronpusiTHHI 171s poliecca BEITECHEHUS He(hTH TapoM
Kakne 00beKTHI ¢ TuTacTaMu HauMeHee OJIaronpHsITHBI JUIs IPOIiecca BRITECHEHUS! He(DTH mapoM
[Ipy Kakux pacCTOSHUSX MEXIy CKBaXHHAMHM cuuTaeTcss HaubOosiee S()(PEKTUBHBIM METOJ
BBITECHEHUS HE()TH TTApOM
Kakoii MmeToq MOKeT IpUMEHAThCS AJis pa3padoTKH He(TAHBIX 3a1eKell BHICOKOBA3KUX HedTel C
IEJTBIO TTOBBIICHUS KO PUITMEHTA N3BJICUCHISI He(DTH U3 3ajiekel BhICOKonapaGpuHUCTHIX HedTel
JUTSI IPEIOTBpAIllEHUs BbIMaieHus napaduHa B IacTe.
K kakomMy MeTOJy TOBBIINICHUS HE(TEOTHa4M TUIACTOB OTHOCHTCS METOJI OCHOBAHHBIA Ha
CIIOCOOHOCTH IJIaCTOBOM He(TH BCTyHaTh B PEAKIMH C HAarHETaeMbIM B IUIACT KHUCIOPOAOM
(BO3yXOM), COITPOBOXKIAIOIINECS BBIICICHUEM OOJIBIIOT0 KOJIMYECTBA TeIia (BHYTPUILIACTOBBIM
«TOPECHHUEM).
Jns KakuxX THUIOB KOJUIEKTOPOB MPUMEHUM BIAXHBIM M CBEPX BIAXKHBIA MPOIECC TOPECHUS
MpOTEKaroLui pu Temneparype — coorsercTBeHHO 400 — 500 u 200 — 300 °C
K kakomy merony moBblllieHUsT HEPTEOTAAUM OTHOCSAT BBITECHEHHE HE(PTH CMEIIUBAIOITUMUCS C
HEIO areHTaMH — IBYOKHChIO yriaepoaa CO2, CKMKEHHBIMA HEPTSIHBIMU ra3aMu (IPEUMYIIECTBEHHO
MIPOITIAHOM ), 0OOTAIIICHHBIM T'a30M (METAaHOM CO 3HAUUTETBHBIM KoJnuecTBOM Cz — Csg), CyXUM Ta3om
BBICOKOT'O JaBJICHUs (B OCHOBHOM METaHOM).
Jns KakuX TUTacTOB PEKOMEHIYETCS METOJbI BHITECHEHHUS He(TH Ta30M BBICOKOTO JABJICHHUS U
00oTaIeHHBIM Ta30M

Oo0pa3zen aTTecTallMOHHOTO OUJIeTa

ATTECTAL[HOHHBIPT BMJIET Ne 1

1. Mertoasl mo BUAY MPUMEHSEMOTrO MPOIECCa MOXKHO TOJPa3JeisaTh Ha CICAYIOIIUE TPYIIIHL.
Ilepeuncnure ux.

2. Kax Ha3pIiBaeTCs METOJ| TOBBIIICHUS KOIPPUIIMCHTOB U3BJICUCHUS HEPTH ITyTEM BBITCCHCHUS
He()TU BOJHBIMH PAaCTBOpPAMU XUMHUYECKHUX PEareHTOB (ITOJMMEPOB, MOBEPXHOCTHO-aKTUBHBIX
BEII[ECTB, KUCIIOT, IMIET0Yeii), MULISJUSIPHBIMUA PACTBOPAMH H JIp.

3. Kak Ha3piBaeTcs METO/ MOBBIICHHS KOOPDUIIMEHTOB H3BJIeUeHUs He(DTH MyTeM HarHeTaHUs B
MJIACTHI TEMJIOHOCUTENEH—TOpAYEid BOIbI WU Mapa

7.1.3 Bonpocsl k 3a4eTy
du3nuecKoe CoCTOSTHUE HE(PTH U ra3a MpH pa3InYHbIX YCIOBUSAX B 3aJICKU
®dusnueckue CBOMCTBA HEPTHU U Ta3a
XUMHUECKUH cocTaB HEPTH U raza
PacTBopuMocTh raza B HepTH
OO111e MOHATHUS O TOPHBIX MOPOAAX
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VYcnoBust 3asieranusi yriaeBog0opoA0B B 3€MHOM KOpe
OOBeKT U cucTteMa pa3paboTKH.
OcHOBHBIE TIAPaMETPBI, XapPaKTEPHU3YIOIIUE pa3IMYHbIE CHUCTEMBI pa3padOTKH He(TSIHBIX
MECTOPOXKIACHHUM.
Pexxumbl paboThl HEPTAHBIX TUTACTOB.
Cuctembl pa3paboTKu 0€3 BO3ICHCTBHS M C BO3JICHCTBHEM Ha IJIacT
['unpoauHamugeckas cxema He()TSHOHM 3a1eku
PanmonanpHas cxema pa3MenieHus: CKBaXUH B HE(TAHBIX TUIACTaX C HATIOPHBIM PEKUMOM
['unpoauHaMudecKue OmpeneNieHUs] OCPEIHEHHBIX 3HAYCHUN HEKOTOPBIX MMapamMeTpoB HEPTIHBIX
MJIaCTOB — IMIPOHHUIIAEMOCTH U MOITHOCTH
DU3NKO-XUMHYECKIE METOBI BO3ACHCTBHS Ha IIJIACT
TemnoBble MeETOABI BO3AEHTCBUS Ha IUIACT
®doHTaHHBIA CIOCO0
Kommpeccopuslii criocod
DKCIUTyaTalusi CKBaKUH INTyOMHHO-HACOCHBIMU YCTAaHOBKAMHU
. LleHTpoOEKHBIE JIEKTPOHACOCHI
. Apyrue cnocoObl SKCIUTyaTalluy CKBAKUH
Oo0pa3zen Oustera 1J1s 3a4eTa
MUHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHU S POCCUMCKOM OEJIEPALINN
I'PO3HEHCKHWI I'OCYJAPCTBEHHBIM HE®TIHON TEXHUYECKU YHUBEPCUTET
nMeHu akaaemuka M.Jl. MuuMoHIIMKOBA

Jucuuniauna «Pa3padorka u IKCIJIyaTalus ra3oBbIX U ra30KOHAEHCATHBIX MeCTOPOKIEHHI»
WuctutyT _HedTu M raza  npoduib « IKCIUTyaTalus U 00CIyKMBaHUE 0ObEKTOB 10OBIYU HEQTH»

17

ceMecTp
buner 1
1. PactBopHMOCTH Ta3a B HEPTH.
2. Pexumbl paboThl HE(DTIHBIX TIACTOB.
3. Komnpeccopusrii criocod.
Yr1Bepxaaro:

« _» 20 T 3as. kageopoii

7.2 BocsMoii cemecTp
7.2.1 Bonipochl K nepBoii py0esxHO# aTTecTalluM
Pacckaxute 0 npeqHa3Ha4eHUN KOJIOHHOM rOJIOBKU?
Hapucyiite Tpu 0CHOBHBIE CXEMBI OOBSA3KH KOJIOHHOW T'OJIOBKH?
N3 yero coctouT 060pyA0BaHNE KOJIOHHOMN rOJIOBKH?
Kakumu ycnoBusiMu onpezensitorcsa padota poHTaHHON apMaTypbl BO BpeMsi GOHTAHUPOBAHUS
CKBA)KUHBI?
Kak paznuuaroTcst apMaTypbl BBIITYCKa€Mble IPOMBIIIIEHHOCTHIO?
13 gero coctouT poHTaHHAs apmarypa?
Pacckaxute ipo TpyOHYIO TOJOBKY?
Jnis yero npeaHasHadeHa poHTaHHas enka?
Kakue MaHOMeTpbI yCTaHOBJIEHBI HA YCThe (POHTAHHOMN CKBaXUH?
. Ilepeuncnute OCHOBHBIE JIEMEHTHI (POHTAHHOM apMaTypbl?
. Kakue npenmyiecTsa HMEIOT 3aroOpHbIE OpPraHbl epesl 3aJBUKKaMu?
. HazoBute Tumel poHTaHHBIX apmatyp?
. st wero npeanazHavensl HKT?
. JlaiiTe onpeseneHus BbI30Ba MIPUTOKA XKUAKOCTH (Taza)?
. JlaiiTe onpejenenre OCBOCHUIO CKBAKUHBI?
. IlepeuncnuTe mecTb OCHOBHBIX CITIOCOOOB BBI30BA MPUTOKA?
. JlaiiTe monsiTHE 0 crioco0e TapTaHue?
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Pacckaxure o ciocobe Ha3bIBaeMOM TapTaHUEM?
Pacckaxute o cmoco0e Ha3pIBa€MOM IMOPIITHEBaHUE?
Pacckaxxkure o ciocobe Ha3bIBAEMOM 3aMeHa CKBaKUHHOMU YKUKOCTH?
Pacckaxxute o criocobe Ha3blBa€MOM KOMIIPECCOPHBIN crI0c00 0CBOECHUsA?
Pacckaxure o cioco6e Ha3bIBAEMOM OCBOEHHE CKBAKMH 3aKauKOi ra3upOBaHHOM KUAKOCTH?
Pacckaxxute o crioco6e Ha3plBaéMOM OCBOCHHME CKBaXXKMHBIMHM HacocamMu?
Hanumure popmyny 6ananca snepruun?
YeM 1o cymiecTBy sABISETCA Ia3nuTHAS CKBAXHHA
Pacckakure 00 mpuHIMIHATBEHON cxeme ra3nudra
[Touemy He TpUMEHSIOT SpAUQT (IIOIBEM 3a CUET BO3]lyXa), a MOJIb3YIOTCS ra3nudrom
JlocTonHCTBA SpAUQT MO CPaBHEHHIO C Ta3Iu(TOM
Kakyto cucremy raznugTHOMN 3KCITyaTalluy Ha3bIBalOT KOMIIPECCOPHBIM I'a3u(pTOM
Kakyto cucremy ra3nudTHON SKCIUTyaTallMK HAa3bIBAIOT OCCKOMITPECCOPHBIM Ta3 I TOM
Kakyto cucremy raznuTHOHN 3KCIUTyaTalluy Ha3bIBAlOT BHYTPUCKBAXUHHBIM I'a31u(TOM
Hapucyiite cxembl KOHCTPYKIUI ra3nu(THRIX MOABEMHUKOB (JIBYXPSIHBIA MOIHEMHUK;
HOJIyTOpapsAAHbIN OBEMHHUK )
Hapucyiite cxembl KOHCTPYKIUH ra3au(THRIX MOABEMHUKOB (OJHOPSTHBIN TOABEMHIK;
OJTHOPSIIHBIN TOJTbEMHUK C pab04YHUM OTBEPCTHUEM)
PacckaxuTe 0 TOCTOMHCTBAX M HEIOCTATKA JBYXPSAIHOIO ITOABEMHHKA
PacckaxuTe 0 JOCTOMHCTBAX M HEJOCTATKA OJHOPSIHOIO MOJbEMHUKA
Pacckaxkure 0 nogbeMHUKE C paOOYMM OTBEPCTUEM
Pacckaxxute 00 IBYX cxemax, IpH KOTOPOH MOXKET paboTaTh J1100ast KOHCTPYKLUS ra3iu@THOro
OIbEMHUKA
Jliis uero HeoOX0IMMBI Ta3IU(THHIE KJIalaHa
Bce raznudTHBIE KIIanaHb 10 CBOEMY Ha3HAYSHHUIO MOKHO Pa3eiUTh HA TPH TPYIIIIHIL.
[Iepeuncnure 3TH rpymIsl.
Pacckaxure 06 0COOCHHOCTSAX KOHCTPYKTHBHOTO MCITOJTHEHHS Ta3IM(THBIX KIIAITAaHOB
Hapucyiite n 00bsICHUTE IPUHLIUITHAIBHYIO CXEMY MIPYKMHHOTO KJlallaHa
Yto BXOAUT B HA3eMHOE 000PYI0BAaHUE IIPH IITAHTOBOW HACOCHOM IKCILTyaTallii CKBAKHH
YTo BXOIUT B MOJI3EMHOE 00OPYAOBAaHHUE ITPH LITAHTOBOM HACOCHOM 3KCIUTyaTalluy CKBAXXUH
Pacckaxute o npuHIuIe paboThI IITAHTOBOW HACOCHOM AKCIUTyaTallii CKBaYKUH
OO6nacTh NpUMEHEHHS MOTPYKHBIX LIEHTPOOEKHBIX IIEKTPOHACOCOB
[TpunuMI paboTHl MOTPYKHBIX LIEHTPOOEKHBIX IJIEKTPOHACOCOB
PacckaxuTe U3 KaKMX OCHOBHBIX 3JIEMEHTOB COCTOMT MOTPY)KHbIE IEHTPOOESKHBIE JIEKTPOHACOCHI
['ie He pekoMeHAyeTCsl MPUMEHSATh OTPY>KHbBIE LIEHTPOOEKHBIE SJIEKTPOHACOCHI
Jiist yero npeaHa3HadeH oOpaTHBIN KilarnaH v CIIMBHOM KilanaH
O6acTh NpUMEHEHUS TOTPYKHBIX MOPIIHEBBIX HACOCOB C TUAPONPHUBOIOM
PacckaxuTe U3 KaKMX OCHOBHBIX 2JIEMEHTOB COCTOUT MOTPY>KHOM MOPIIHEBOM HACOC C
TUIPOTIPUBOIOM
PacckaxuTe 0 BUHTOBBIX IOTPYKHBIX IEKTPOHACOCAX
Pacckaxxute o BUOpoHACOCHOM crioco0e 100619 HEPTH U3 CKBAXKHUH
Pacckaxxute o nuadparMeHHOM Hacoce
O6uacTh NpUMEHEHUsT KOMOMHAIINY OTPYKHBIX HACOCOB € Ta3nu(ToM

Oo0pa3sen aTTecTallHOHHOIO OUJIeTa

ATTECTAIIMOHHBIN BUJIET Ne 1
Pacckaxxure 06 0COOEHHOCTAX KOHCTPYKTHUBHOTO MCIIOTHEHUS Ta3I(THBIX KIIAaHOB
Hapucyiite u 00bscHUTE NPUHIUIHAIBHYIO CXEMY MPYKUHHOTO KJlarnaHa
Yo BXOIUT B HA3eMHOE 000PYAOBaHHE MTPU IITAHTOBOWM HACOCHOM KCITyaTalluy CKBAXXUH

7.2.2. Bonipocsl K0 BTOPOii py0eskHOIi aTTecTalluu
OKcmlyaTanus CKBaKUH IMPHU HU3KUX 3a00MHBIX TaBIEHUSIX
I'mppaBinyeckuii pa3phlB I1acTa
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KucnorHoe Bo3neiicTBue Ha mpu3a00iHYI0 30HY CKBaYKHHBI

NmmynbcHO-yaapHOE BO3ICUCTBUE HAa MPU3a00HHYIO 30HY CKBOKHHBI

BubpoBo3aeiicTBre Ha npu3ab0iHyI0 30HY CKBa)KUHBI

DNEeKTPOruApaBiINuecKoe BO3AeCTBUE HA MPU3a00HYIO 30HY CKBaXKMHbI

Bunb! u kiaccudukanus moa3eMHbIX padOT CKBaXKUH

Arperatbl, IpUMEHsIEMBbI€ JUI [TOA3EMHBIX padOT CKBaKUH

O06opynoBanue, MPUMEHIEMOE /ISl TTOJI3EMHBIX PabOT CKBaXKHH

WHCTpyMEHT, pUMEHIeMbIH 17151 TTOJJ3€MHBIX padoT CKBa)KUH

Texymui peMOHT CKBaXKUH

KanuranbHblli pEMOHT CKBaXKUH

OxpaHa OKpy>Karolen cpepl Mpu MPOU3BOJICTBE MOJ3EMHBIX PEMOHTOB CKBAKUH

CucreMbl coBMECTHOTO cOopa U TpaHcopTa HepTH U raza

Cxewmsl cOopa 1 TpaHcTiopTa He(pTH Ha TPOMBICIIE

Cxembl cOopa raza u KOHeHcaTa Ha IPOMBICIIE

3aMepHbIe YCTaHOBKH CUCTEM HedTerazocoopa

Y CTaHOBKH J1J151 IOJTOTOBKU HEPTH

O6opynoBanue ajis cOopa U MOATOTOBKU HePTH

Omnpenenenue 3a00MHOTO AaBJICHUS B CKBOKUHAX

HccrenoBanne CKBaXKHH MPH CTAIMOHAPHBIX peXUMax (GUIbTpaun

HccnenoBanue CKBaXHH METOAOM YCTAaHOBUBIIUXCS OTOOPOB IMPHU AMUTENBHON CTaOWIH3aINH

JIaBJICHHUE U 1eOUT

Omnpenenenue 3amacoB raza

PexumM paboThl MECTOPOKICHHS

HekoTtopsie 0co6eHHOCTH pa3pabOTKH ra30KOHIEHCATHBIX MECTOPOXKICHH I
OO0pa3zen aTTecTaAllMOHHOTO OUJIeTa

ATTECTAIIMOHHBIN BUJIET Ne 1
OxpanHa OKpy>Karoel Cpepl Mpu MPOU3BOJICTBE MOJ3EMHBIX PEMOHTOB CKBAKUH
CucrteMbl COBMECTHOTO cOOpa U TpaHcopTa He(TH U raza
Cxemsbl cOopa 1 TpaHcTIopTa HE(TH Ha TPOMBICIIE

7.3 Bonpocsl K JK3aMeHy
dusnueckoe coCTOSHUE HE(PTH U ra3a NpH pa3IMyHbIX YCIOBUAX B 3aJIEKU
DU3NKO-XUMHUUECKHI CBOMCTBA HE(THU U Ta3a
PacTBoprMOCTb HE(TH U 1aBJIEHNE HACBIILIEHHS ra3a B He(pTH
OO61re NOoHTHS O TOPHBIX MOPOIAX
VYcnoBus 3aneranyst yriaeBoaopoI0B B 36MHON KOpe
OO0beKT U cuctema pazpaboTKu
OcHOBHBIE TapaMeTpbl, XapaKTEepPU3YIOIIHE pa3IMYHble CHCTEMBbl pa3pabOTKH HEePTSIHBIX
MECTOPOXKACHUN
PexxnMbl paboThI HE(TAHBIX M1ACTOB
Cucremsl pazpaboTku 6€3 BO3AEHCTBUS U C BO3AEUCTBUEM Ha IUIACT
PerynupoBanue pa3paboTKy HEPTSIHBIX M Fa30BbIX MECTOPOXKICHUN
IMuapoauHamMudeckas cxema HeTIHON 3aJIeKU
ParmonanbHas cxema pa3MeleHus! CKBaKUH B HE(TAHBIX [UIACTaX C HAOPHBIM PEXKUMOM
['unpoauHamMuyeckyue onpeaesneHusl OCPeIHEHHBIX 3HAYEHUH HEKOTOPBIX MapaMeTpoB HEPTIHBIX
IJIACTOB — IPOHULIAEMOCTH U MOILIHOCTH
PU3NKO-XUMHYECKUE METOJIbI BO3JCHCTBHS HA IJIACT
TenioBble METO/IbI BO3/IEHCTBUS HA TUIACT
@DoHTaHHBIN c110CO0
Komnpeccophslii crioco0
OKcIlyaTalys CKBaKUH INTyOMHHO-HACOCHBIMU YCTAaHOBKAMHU
. LleHTpOoOeKHBIE STIEKTPOHACOCHI



20. Hosgeiimre criocoObl SKCIUTyaTallii CKBaYKUH

21. ®akTophl, OCIOKHSIONINE TTPOIIECC IKCIUTyaTaIliH CKBAKHH

22. DKcIuTyaTalys CKBaXHH IMPU COBPEMEHHBIX METO/IaX MOBBIIICHHS He(Te-, ra300TIa4un

23. DKcIuTyaTalus CKBaXXUH MPU HU3KUX 3a00MHBIX JaBJICHUAX

24. T'uapaBaruecKuii pa3pbIB I1acTa

25. KucnoTtHoe Bo3aeiicTBie Ha MpU3ab0HHYIO 30HY CKBaYKUHBI

26. My nbCHO-yIapHOE BO3/ICHCTBHE HA TPU3a00IHYIO 30HY CKBaKHHBI

27. BuOpoBo3jeiicTBre Ha TPU3a00HYIO0 30HY CKBaYKUHBI

28. DIEeKTPOruapaBINIECKOE BO3ICHCTBIE HA TPU3a00HHYIO 30HY CKBAKIHBI

29. Bunpl u kinaccuduKaIys moa3eMHbBIX padOT CKBaKHH

30. Arperatsl, IprUMEHsIEMbIE JIJIsl TIOJI3EMHBIX Pab0T CKBAKHH

31. O6opynoBanue, MPUMEHIEMOE JUIS TIOJI3EMHBIX PaOOT CKBKHH

32. UHCTpyMEHT, IPUMEHSIEMBIH JIJIsI TOI3€MHBIX paObOT CKBaYKUH

33. Tekymuii peMOHT CKBaYKHH

34. KanutanbHbId pPEMOHT CKBAKUH

35. OxpaHa OKpy>Karolieil cpeibl IpU MPOU3BOJICTBE MOJ3EMHBIX PEMOHTOB CKBaKHH

36. CucTemMbl COBMECTHOTO COOpa U TpaHCIIOpTa HE(TH | rasa

37. Cxembl cOopa U TpaHCIIOpTa HEPTH HA TPOMBICTIE

38. Cxembl cOopa raza U KOHACHCATa Ha IIPOMBICTIE

39. 3amepHble yCTaHOBKHU cUCTeM HedTerazocbopa

40. YcTaHOBKH TSI TIOATOTOBKH He(pTH

41. O6opynoBanue i cOopa v MOArOTOBKH HepTH

42. Omnpenenenue 3a00HOTO JaBJICHUS B CKBOKUHAX

43. ViccnenoBaHue CKBaXKUH MPU CTAI[MOHAPHBIX PEXKUMaxX GUIbTPALIUU

44. VccnenoBaHue CKBOXMH METOJIOM YCTaHOBHUBIIUXCS OTOOPOB NpPH JUIMTEIBHON CTAOMIM3AIUU
JaBJeHUs U Jebuta

45. OnpeneneHue 3amacos rasa

46. OcobeHHOCTH pa3pabOTKH ra30KOHICHCATHBIX MECTOPOXKICHU I

Oo6pa3en OusteTa 1J1s IK3aMeHa

MHHHCTEPCTBO OBPA30OBAHHS H HAYVKH POCCHIICKOM ®EJEPAITHHA
T'PO3SHEHCKHI T'OCYJTAPCTBEHHBIA HE®TSIHON TEXHHYECKHIA
VHHUBEPCHTET
M. akag. M.JJ. MAWLTHOHIIHKOBA

IK3aMeHANHOHHBIH o0BaeT No |

JIHCIHIITHHA Paspadorra m JHI'M

DakyIbpTET ITI npoduns  21.03.01 HP-15-2 CeMECTP 8
1 PaccraxnTte 0 PH3HUCCKHEX COCTOAHMAX He(ITH H raza OpH PasiiHUHBK YOIOBHAX B 3AIISKH
2. Korga npuMeHAOT cHeTEMEI ¢ 3aKOHTYPHBIM 3aBOJHEHHEM H ¢ BHYTPHKOHTYPHBIM 3aBOHEeHHEM?
3. PacckakHTe 0 cocoDe HA3BIBASMOM KOMIIPECCOPHEIH crmocod ocBocHHAT
VYTBep:&Iaw:

W« » 20 r. 3ae. kagpeopoii




7.4 Texymuii KOHTPOJIb
Oopa3zen 3axanus
IIpakTnyeckas padora 5. 'mapoanHaMuyecKkne MCCIeI0BAHUS CKBAKHH
Onpenenenne 3a00HHOTO AaBICHUS TPU KOHCTPYKLIUU TOPU30HTAIBHOTO CTBOJIA 0€3 (POHTAaHHBIX

TpyO B TOPU30HTAILHON YaCTH U C OOJIBIIUM PAJNYyCOM KPUBHU3HBI

3a0oiiHO€e aBJeHUE Yy TOPIa TOPU30HTAIBHON CKBAKUHBI € OOJBIINM PaJNyCOM KPUBU3HBI U
6e3 (hoHTaHHBIX TPYO B FOPU30HTAIBHON YaCTH CTBOJIA OMpeeIsieTcs o popmyIe

P2, =[P2.6%+8,.- O°+0, @ 0

rae P - 3aboitHoe naBieHne y Ha (Toplia) TOPU30HTAIbHON CKBaYKUHBI

S=003415*p*HIZ T _,
cp. ' cp.
(:2)

H - BepTukanbHas riyOMHA TOPU30HTAILHON CKBAKUHBIL, Zcp - CpeaHHNA K03 dunmeHT
CBEPXCKMMAEMOCTH, OTpeesseMblii i yenopuit T 0T6 07/ 2y p o — (PAPs 4 )/2; T s, Pan -
COOTBETCTBEHHO CPE/IHUE 110 BEPTUKAIBHOW U HCKPUBJICHHOM YacTsM CTBOJIA 3HAYCHUS
TEMIEPATYPHI B JaBICHHS; 134 Py - COOTBETCTBEHHO 3HAYCHHMSI TEMITEPATYPHI U IABJICHUS Y
CCYCHUS OT UCKPUBIICHHOTO y4acTKa K TOPU3OHTAITLHOMY

6, =137 728+ T2y - (e‘?Si7~1)/dj, ‘)

rzae g - KodhHUIHUEHT TUAPABIUIECKOTO COMPOTUBICHUS; Zcp , 1¢p- UACHTUYHBIC

3HaYEHUSAM OTHX TapaMmeTpoB B ¢opmyine (2) KodQPHUIMEHT CBEPXCKUMAEMOCTH H CPEIHSSA
TeMneparypa.
S, =00341s** LIZ *T_, (15)
1. cp. cp. . .
rae Ly - oOmas mivHa BEPTUKAIBHOW W HCKPHUBJICHHOU
Y4acTH CTBOJIA CKBAKUHBI, ompesenseMas GopMynou:
L=L +L,,
8. 2
rae L,- mimHa BepTukanbHOW yactu crBona Le=Hs; Lo- AnuHA MCKPHUBIEHHON 4YacTH CTBOIA,
omnpexensemMas o Gopmyse
L9=2*7z*R*a/360,

HapaMeTp O; o FOpH3OHTaHBHOfI YaCTH CTBOJIA OMPECACIIACTCA 110 (I)OpMy.]'IeZ

0,=0,094 %, Z o, p- L./&,
| (7)

rae Oz - ko puiueHT rugpaBIndeckoro CONpoOTUBICHNS TOPU30HTAILHOM YaCTHCTBOA.

Tak kak B paccMaTpruBaeMoM BapuaHTe (poHTaHHBIE TPYOBI CHYIIEHBI TOJBKO B BEPTUKAIBHYIO U
UCKPUBIICHHYIO YaCTH CTBOJIa, Belnn4yrHa [z 10J1KHA COOTBETCTBOBATH COMPOTHBIIEHUIO 00CaTHBIX
KOJIOHHA,

Cpenusist TeMIieparypa 1o ropu30HTalIbHOM YacTu CTBOJIA U onpezenseTcs mo Gopmyie:



(8)
rae Tsp. 1 T 30 - COOTBETCTBEHHO TEMIIEPATyphI Ta3a y Mepexojia TOPU30HTAIBHOIO y4acTKa K
HCKPUBJICHHOMY U y JTHA (TOpLIa) TOPU30HTAIBHOTO CTBOJIA;

Zcp.z-

cpeanuii KO3 PUIUEHT CBEPXCIKUMACMOCTH T'a3a MPH YCIAOBUU Tcpr M Pepr., THE Pep o= (PsntP3.0.)I2;
P s, Psy - 3a00iHBIC TaBJICHUS Y CCUCHHS OT HCKPUBICHHOTO yYaCTKa K TOPU30HTAIILHOMY H Y JTHA
CKBaXXUHBI; L~ [UIMHA TOPU30HTAILHON YacTH CTBOJIA.

JlaGoparopnass padora 1. OmnpeaeseHne CTPYKTYpPbl BOCXOASAEr0  IOTOKA
ra30:KuAKOCTHOM CMeCH.

OO01KeE OJIOKEHHUS.

Omnucanue yCTaHOBKH U MOPSAAOK TPOBEACHUS J1aO0OpaTOPHON pabOTHI.

O06paboTka pe3ynbTaTOB U3MEPEHU.

Mepsbl 6€3011acHOCTH TIPH MPOBEICHUH JIA0OPATOPHOU PAOOTHI.



Onwucanue nokaszaresei 1 KpUTEpUEB OLIEHUBAHUS KOMIIETEHIMH Ha pa3IMYHbIX dTarnax ux (popMupoBaHus, ONMUCAHUE IKAJIBI OLICHUBAHMS.

Taoauna 6
[1aHHDVeMLIe De3VALTATLL 0CEOCHMs Kpurepun oueHuBanusi pe3yJbTaToB 00yUYeHUs HaumeHoBaHue
Py « MI;[ Z — MeHee 41 6ay1710B 41-60 0a,i10B 61-80 6aj110B 81-100 6as10B OIIEHOYHOI'0
oMIeTeHN (Hey10BJIETBOPUTEJIbHO)|(Y10BJIETBOPUTEILHO) (xopomo) (OTJIM4YHO) cpeacTBa

ITK-1. CriocoGHOCTB OCYIIECTBIATh U KOPPEKTUPOBATH TEXHOJIOTUYECKHE IPOIIECCHl He(TETa30BOr0 MIPOU3BOJICTBA B COOTBETCTBUU
¢ BbIOpaHHOH cepoii npodeccuoHanbHOM NesITeTbHOCTH

CdopmupoBaHHEIE,
3HATbh: OCHOBHbIC MPOM3BOJACTBEHHbBIC CdhopmupoBaHHbIC
®OparMeHTapHbIC HO CoJIeprKallue
MPOIIECCHI, MPECTABISAIONINE SIUHYIO Henomnxele 3HaHUS CHUCTEMATHUECKHE
> 3HaHUs OT/ICJIbHBIE TIPOOEITBI
[ENOYKY He()Tera30BbIX TEXHOIOTHIA. 3HAHUSI
3HAHUSI
YMerb: 1pu  B3aMMOACHCTBUH C
CEPBUCHBIMHU KOMITaHUSIMH u V MEHIS TOIHALE
CHEIHMAICTAMU TEXHHUYECKHX CIIYKO i CdopmupoBanHbie
YacTuuHble yMEHUS Henonnsle ymenus JTIOTTYCKAIOTCSI
KOPPEKTUPOBAThL  TEXHOJIOTHMYECKUE
PP p N HeOOJIBIINE OIINOKN yMCHIA
Ipolecchl €  Y4eTOM  peallbHOU
CUTYaIlUH. .
Baagerb: HaBbIKaMM PYKOBOJCTBA B cucrematnueckoMm

MPOU3BOJCTBEHHBIMU MPOIECCAMU C
IPUMEHEHUEM COBPEMEHHOTO
000pyJOBaHUS M MAaTEPUAJIOB.

YacTu4yHOE BJIaJIEHUE
HaBBIKaAMH

Hecucremarnueckoe
HpI/IMeHeHI/Ie HABBIKOB

NPUMEHEHUN
HABBIKOB
JIOTTYCKaoTCA

YcnemHoe n
CHUCTEMATHUECKOE
MIPUMEHEHNE HAaBBIKOB

3amganus s
KOHTPOJIBHOU
paboThI, TECTOBBIE
3aJIaHus, TEMBI
pedeparos,
OueTHI

IK-12. CiocoOHOCTH BBITIOIHATH PA0OTHI IO COCTABIEHUIO TPOEKTHOM, CITYKeOHOM TOKYMEHTAllMK B COOTBETCTBUU C BRIOPAHHOU cepoit
PO eCCHOHAIBHON JeATENHHOCTH

3HaTh: HOpMATHBHBIE JOKYMEHTBHI,
CTaHIapTHI, JIEHCTBYIOIINE
WHCTPYKLUH, METOANKH
NPOEKTHPOBaHUS B  HedTerazoBon

oTpaciiu.

®parmeHTapHbIe
3HAHUS

Henomnuwle 3Hanus

CdopmupoBanHbIe,
HO CoJIepIKallne
OT/IeTIbHBIE TIPOOEITBI
3HaHUS

CdopmupoBaHHbie
CHUCTEMaTHUYECKHUE
3HAHUS

Saganus I
KOHTPOJIBHOU
paboThI, TECTOBBIC
3a/1aHUs], TEMBI

pedeparos,




YMmerb: pa3pabaThiBaTh  TUIIOBBIC
MIPOEKTHBIE TEXHOIOTMYECKHE | CdopmupoBaHHbIE
p ’ bopmmp ’ CdopmupoBaHHbIe
pabouue JOKYMEHTHI C ®parmeHTapHble HO coJepiKalue

Henousnble 3HaHus CHUCTEMATUIECKHE
HUCIOJIb30BAaHUEM KOMIIBIOTECPHOT'O SHaHUA OTJENIbHBIC TIPOOEITBI —
IIPOCKTUPOBAHUSI  TEXHOJIOTIMYCCKUX 3HaHUA
IIPOILIECCOB.
Baanerb: HaBbIKaMU HCIOJB30BaTh
MHHOBAallMOHHEIE METOIBI JUIA CdopmupoBaHHbIe

(popmmp ’ CdopmupoBanHbie

pemenuda 3aga4  IPOCKTHUPOBAHUS ®parmeHTapHble HO coJepiKaIme

Hemnousuble 3Hanus CUCTEMAaTU4YECKUEC
TEXHOJOIHYECKHUX )54 3HaHUA OTIECIbHBIC Hp06eJ'IBI SHAHIS
MIPOU3BOJICTBEHHBIX  IIPOLIECCOB B 3HAHUA

He(Tera3oBoi OTpaciu.

onnersl




8. OcobennocTn peanu3anv JTUCHMIVIMHBI AJI1 HHBAJIHU/I0B U JIMIl ¢ OrPAaHUYICHHBIMH
BO3MOKHOCTAMM 3/10POBbA

Jis OCyIIEeCTBICHUST MPOLEAYP TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHON
aTTecTalMyd OOYYaIOUIMXCS CO3MaHbl (POHABI OIIEHOYHBIX CpPEACTB, aJalTHPOBAaHHBIC IS
WHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0OPOBbS W TIO3BOJISIFOIIUE OICHUTH
JOCTI)KEHUE MMM 3aIJTAHMPOBAHHBIX B OCHOBHOM 00pa30BaTeNbHOW MpOrpamMMe pe3yiabTaToB
0o0y4YeHHs U YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIICTCHIIUH, 3asBJICHHBIX B 00pa30BaTeIbHON
nporpamMe. Popma MpoBeACHUS TEKyIIed arTecTalld Ui CTYAEHTOB-WHBAJINIIOB
YCTAQHABJIMBACTCSI C YYETOM WHAMBUIYAIBHBIX TICHXO(HU3HUECKHMX 0coOeHHOCTeH (yCTHO,
NUCHbMEHHO Ha Oymare, MUCBMEHHO Ha KOMIbIOTEpe, B (GopMme TecTHpoBaHus U T.1.). [lpu
TECTUPOBAHUU JUIs CIA0OBUISANIMX CTYJCHTOB HCIOJB3YIOTCS (OHIBI OICHOYHBIX CPEICTB C
YKpynHeHHbIM —mpudrom. Ha »5SK3aMeH npuriamaercs CONPOBOXKAAIONUININ, KOTOPBIHA
o0ecrieyrBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyIeHTY. [Ilpum HEoO0XOJAMMOCTH CTYACHTY-
MHBAJIMAY MPEJOCTABIACTCS JOMOTHUTEIHHOE BpeMsl IS TIOATOTOBKU OTBETA Ha dK3aMeHe (MU
3agere). OOydaromwecss C OTPaHWYCHHBIMH BO3MOXKHOCTSIMU 370pPOBbsS M OOydaromiuecs
UHBAIUABl O0ECIIEUMBAIOTCS TEYATHBIMH M 3JCKTPOHHBIMH OOpa30BaTENbHBIMH pPECypcaMu
(mporpammbl, ydeOHBIE TOCOOUS Ml CAMOCTOATENbHOW paboTel W T.J.) B (opmax,
aJaNTUPOBAHHBIX K OTPaHUYCHHUSM UX 370POBbSI H BOCIPUITHS WH(HOPMALINH:

1) A MHBAJIKJIOB M JIMII C OTPAHHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbBSI 10 3PEHHI0:

- IJISl CJIeNbIX: 33/IaHUsS Ui BBITIOJHEHHUS HA CEMHHApax W MPAKTHYECKUX 3aHATHUSX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM Bpaiiis unu B BUAE 3JIEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C TMTOMOIIBI0 KOMITBIOTEPA CO CIIEIHATU3NPOBAHHBIM ITPOrPAMMHBIM 00eCTIeYeHHEM
JUTSL CJICTIBIX, JTMOO 3aUUTHIBAIOTCSI ACCUCTEHTOM; TUChbMEHHBIC 3aJ[aHMs BHIITOJIHSAIOTCS Ha Oymare
penbedHO-TOYeuHbIM mpudToM bpaiing uam Ha KOMIBIOTEpE €O CHEIHATH3UPOBAHHBIM
POTPAaMMHBIM 00ECIICUCHUEM JIJIs CJICTIBIX JINOO HATUKTOBBIBAIOTCS ACCHCTEHTY; 00y4YaroIuMCs
JUI BBITIOJIHEHUS 3aJaHus MPH HEOOXOAMMOCTH MPEJOCTABIISETCS KOMILICKT MHChMEHHBIX
NPUHAIISKHOCTEH U Oymara Juis ucbMa pelibepHO-TOYCUHBIM HIpudTOM bpaiiiis, kommbroTep co
CHEeNHATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUSHHEM IS CIICTIBIX;

- IS CJIA00BUASIIIIMX: 00ECIICYMBACTCSI MHINBUAYAIbHOC PABHOMEPHOE OCBEIICHUE HE
menee 300 urokc, oOydarOmMMCS IS BBITIOJIHEHHUS 3aJaHus TpU  HEO0OXOJAMMOCTH
MPEIOCTABIISIETCS YBEINYUBAIOIIEE YCTPONUCTBO; BO3MOXKHO TAaK)Ke MCIOJIb30BaHNE COOCTBEHHBIX
YBEIMYMBAIONINX YCTPOMCTB; 3alaHus JIJIsl BHITIOJHEHUS 3a0aHui 0(hOPMIISIFOTCS YBETMYEHHBIM
mpuQTOM;

2) Ui MTHBAJIUIOB | JIWII C OTPAaHHYEHHBIMHI BO3MOKHOCTSIMH 3/I0POBBS MO CJIYXY:

- IS TJIYXUX M cJa00CbIIAIIMX: 00ECeuynBaeTcsl HalU4Khe 3BYKOYCHIUBAIOILIECH
amnmaparypbl  KOJUIGKTMBHOTO  TIOJNB30BAaHUS, TIPU  HEOOXOAMMOCTH  OOy4arommMmcs
MPEIOCTaBIsACTCS  3BYKOYCHJIMBAIOIIAS  amnmapaTypa  WHIUBUAYATbHOTO  TOJH30BaHUS;
NPEOCTABIISIOTCS YCIIYTH CYPIOTIEPEBOIINKA;

- Uil CJIeNOIJIyXHX JIOMYCKAaeTCs MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIETO YCIYTH
TU(IOCYpIOTIepeBOAUNKA (TOMUMO TPEOOBaHHM, BBITOIHIEMBIX COOTBETCTBEHHO IS CIIETIBIX U
TIIyXUX);

3) Ui UL ¢ TOKENBIMA HAPYHICHUSMH PEUH, TIYXHX, CIa0OCIBIINIANNX JEKIUH |
CEMHUHApBI, IPOBOJMMBIE B YCTHOM opMe, MPOBOATCS B MUCbMEHHOU (hopMme;

4) I WHBAIUIOB WM JIMII ¢ OTPAaHWYCHHBIMH BO3MOXXHOCTSMHU 3JI0POBbS, MMEIOIINX
HApYLIeHUs ONMOPHO-ABUIaTEJLHOI0 annapara:

- U1 JIMI C HapyIEHWSMH OIOPHO-IABUTATENIFHOTO armapara, HapylIeHUSIMH
JIBUTATENBHBIX (YHKIUH BEPXHUX KOHEUHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEUYHOCTEH:
MMUChMEHHBIC 33JIJaHUS BBITOJHSIOTCS Ha KOMITBIOTEPE CO CIICIHATN3UPOBAHHBIM IPOTPAMMHBIM
obecreueHreM U HaJJUKTOBBIBAIOTCS aCCUCTEHTY; BHIMIOTHEHHE 3aJaHUI (TECTOB, KOHTPOJIBHBIX
paboT), NpoBOIMMbIE B MUCbMEHHOMN (pOopMe, IPOBOAATCA B YCTHON popMe IyTeM orpoca, Oece bl
¢ o0yyaronmmcs.



9 YyeOHo-MeTOIMYecKOe U HHPOPMALIMOHHOE 00ecniedeHUe THCIUTIMHbI

1. DxcruryaTtamnusi HeQTSHBIX U Ta30BBIX MECTOPOXKICHUH [ DIIEKTPOHHEBIN pecypc]: yaeOHoe mocodue/
H.IO. bamxupueBa [u 1p.].— OneKTpoH. TeKCTOBble gaHHble.— Ka3zanb: Kazanckwuii
HAIMOHAJIBHBIA MCCIIeIOBATENbCKHI TeXHOMOTHUeCKui yHuBepcureT, 2016.— 108 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/79600.html.

2. TlerpakoB [I.I. Pa3paboTka He(TSHBIX W Ta30BBIX MECTOPOXKICHUN [DIEKTPOHHBIH pecypc]:
yueonuk/ [lerpakos /[.I'., Mapnamos /I.B., Makciotun A.B.— DJeKTpOH. TEKCTOBBIC TaHHBIC.—
CII6.: HarmonanbHbli MUHEpAIbHO-ChIpheBOi yHUBEpcHUTET «I opHBIi», 2016.— 526 C.— Pexum
noctyna: http://www.iprbookshop.ru/71703.html.

3. BacunmbeB B.A. VIHHOBAaUMOHHBIE TEXHOJOTUM pPa3pabOTKU HEPTSIHBIX MECTOPOKICHUI
[DnexTpoHHbIH pecypc]: yueoHoe mocobue/ Bacunbes B.A., 3unoBseBa JI.M., Kpatormkuaa M.B.—
DnekTpoH. TeKcToBble naHHble.— CtaBpononb: CeBepo-KaBkasckuil (heaepanbHblii YHUBEPCHUTET,
2014.— 125 ¢.— Pexwum gocryma: http://www.iprbookshop.ru/63088.html.

4. Hedts u ra3 [Dnextponnsiii pecypc] / - M. : 'opnas kuura, 2013. - 272 c. - ISBN 0236-1493-2013-
48 - Pexxum noctyna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html

5. JlumaeB A.A. Pa3paboTka MECTOPOXXICHHH TsOKENbIX HEPTe U MPHUPOTHBIX OUTYMOB
[DnexTpoHHbIil pecype]/ JlunmaeB A.A.— DNEKTpOH. TEKCTOBBIE NaHHbIe.— MockBa, MkeBck:
Perynspnasg m xaotnueckas AWMHAMHKA, VKEBCKHI WMHCTUTYT KOMIIBIOTEPHBIX HCCIEIOBAHUIM,
2013.— 484 c.— Pexwum nocryna: http://www.iprbookshop.ru/28912.html.

6. JluBunneB II.H. Pa3paboTka HEPTSHBIX MECTOPOXKICHUH [DIEKTPOHHBIM pecypc]: ydeOHOe
nocobue. Kypc nexuuit/ Jlusunues II.H., CuzoB B.D.— DnekTpoH. TEKCTOBBIE IaHHbBIC.—
CraBpomnoins: CeBepo-KaBkasckwuii ¢enepanbublii yausepcureT, 2014.— 132 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/63127.html.

10 MaTtepuajibHO-TEXHUYECKOE 0O0ecnedeHue JUCHUTTUHBI

Jlnsg mpoBeneHus JEKUUU TOJB3YIOTCS IUIaKaTaMM, MakeraMu (AeicTByrolas MoJenb -
¢doHTaHHAsA apMaTypa, CTAHOK-Ka4ajaKa) U 000pyAOBaHUs.

TexHuueckue cpeacTBa 00y4eHHUs] — cocpeioToueHbl B Jadoparopusx kadenpst «bBPOHIM»
(71a6. 2-26 u 2-30).

B nabGopatopumn coaepkarcs SJIEKTPOHHBIE BEPCUU JIEKIIMMA METOJMYECKHX YKa3aHUU K
BBITNIOJTHEHUIO MIPAKTUYECKUX 3alaHUM.


http://www.iprbookshop.ru/79600.html
http://www.iprbookshop.ru/71703.html
http://www.iprbookshop.ru/63088.html
http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
http://www.iprbookshop.ru/28912.html
http://www.iprbookshop.ru/63127.html

CocraBuTeb:

Cr. npen. xadenps «BPOHI /N.A. Annes/

CoriacoBaHo:
@ 5
3aB. kapenpoit «kbPOHI'M», K.T.H., 101€HT / /A.111. Xananos/

Jupexrop AYMP ITHTY, x.¢-M.H., 1011€HT /M.A. Maromaesa/



