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1 Henn 1 3a1a4u THCHUILTHHBI

Lenvio usyuenus oOucyuniumvl «Pa3paboTka W SKcIuTyaTanuss HEQTIHBIX M Ta30BBIX
MECTOPOXKICHUI» SBIISACTCS M3YYCHHE B ICPBOW YaCTH CTYACHTaMHU: 00OBEKTOB U CHCTEM Pa3pabOTKH ¢
BO3JICiicTBHEM Ha IIacT U 0€3 BO3AEHCTBHS Ha IUIACT, PEKUMOB pabO0Thl HE(TIHBIX M Ta30BbIX IIACTOB,
0000111eHus OMBITa pa3pabOTKH HEPTIHBIX MECTOPOKICHUN C MPUMEHEHHEM 3aBOJHEHUS; BO BTOPOM
YaCTH: PAaCCMOTPEHHUE CIIOCOOOB IKCILTyaTAallMM CKBa)KMH, OCHOBBI BBHIOOpa PAIlOHAIBLHOTO CIOco0a
OKCIUTyaTallil CKBaKUH, HSKCIUTyaTallusi CKBRXUH B OCJIOXXHEHHBIX YCIOBUSIX M OOCITY)XKHBaHHE
CKBa)KHH.

3a0auu usyyenus Oucyuniunvl: Pa3paboTka HEPTSIHBIX M TA30BBIX 3AJEKEH; PEKHUMBI UX
9KCIUTyaTallH; TEXHOJOTHYEeCKOe 000pYyA0BaHHE POMBICIIA; CXEMBI cOOpa, TpaHCIIOPTa HETH U rasa.
OCBOWTH METOJbl TEXHOJOIMYECKMX pAacueTOB OCHOBHBIX IIOKa3aTeied pa3paboTKH 3aJiekKH,
9KCIUTyaTallMOHHBIX CKBAKWH; UCCIICIOBAHUE TLTACTOB.

2 MecTo nucumMiimHbl B cTpykType OIl

JucuumiHa OTHOCHTCS K MPOQMIBHOM YacTH NpogecCHOHATBHOTO HUKIa. [ u3ydeHHs
Kypca HYXKHO BJaJIeTh 3HAHUSIMU: MOJTYYEHHBIMU B Kypcax «Du3uka miacray, «dusnuka HehTaHOoro u
ra3oBoro miacra», «l[loazemuas rugpoMexanukay, «CoopyXKeHUE U IKCIUTyaTalus ra30He(TepPOBOIOB
U razoHedTexpanmmiy, «[ uapasnukay, «dusnkay, «XuMus».

3. IlepedeHb MJIAHMPYEMBIX Pe3yJbTATOB 00yYeHHS MO TUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHAUKATOPAMH JOCTHKEHUSI KOMIIeTeH Ui

Taomauna 1
Koa mo ®1oC NHaukaTopsbl J0CTHKEHUS Ilnanupyemblie  pe3yJbTaThbl
o0y4yeHMsI 1O JAUCUMILIHHE
3YB)
IIpodeccnonanbHbie
IMK-1 cnocobnocts | ITK-1.1 3HaeTr OCHOBHBIE | 3HATh:
OCYILECTBIISATh U | IPOU3BOJICTBEHHbIE  MPOLECCHI, | - HCTOPHIO pa3BUTHSA
KOPPEKTHPOBATh MPECTABISIONINE enHyI0 | He(hTera3oBoii oTpaciu;
TEXHOJIOTUYECKUE LENOYKY HE(TEra3oBbIX | - TEXHOJIOTMIO U  TEXHUKY
IIPOLIECCHI TEXHOJIOTHH, OypeHus: He(PTAHBIX M Ta30BBIX
He(dTerazoBoro IIK-1.2 yMeeT MIPU | CKBaKUH;
IPOM3BOJICTBA B | B3aUMOJICHICTBUM C CEPBHUCHBIMHU | - TEXHHKY M  TEXHOJIOTHIO
COOTBETCTBUU C | KOMIAHUSMM M CHENMaIucTaMu | 100buu He(TH;
BBIOpaHHOW  c(epoit | TEXHHYECKUX CIy’k0 | -  OCHOBBI  pa3paboOTKu |
npogeccuoHaIbHON KOPPEKTHPOBATh JKCIUIyaTalluM  HEQTSIHbIX U
JeSITeTbHOCTH TEXHOJIOTUYECKHUE TIPOLIECCHl C | Fa30BBIX MECTOPOKICHU;
YYETOM peabHON CUTYaIlNH,
IK-1.3 uMeer HABBLIKM | yMeTh:
PYKOBOJCTBaA -OLIEHUTh OCHOBHOH ypOBEHb
MIPOU3BOICTBEHHBIMH TEXHUKU U TEXHOJIOTUHU OypeHus,
mpoueccaMd € IPUMEHEHHUEM | pa3pabOTKH M SKCIUTyaTallud W
COBPEMEHHOTO0 00OpYNOBaHMUSA U | CKBAXKHH;
MaTepHaoB. -BBINIOJIHATD npocTeiime
pacyeTsl no BEIOODY
o0opynoBaHus 1J1s1 POHTAHHOU U
HACOCHOH TOOBIUH;
BJIa/1eTh:
- HEOOXOIMMOHM 53JIeMEHTapHOM
HayYHO-TEXHUYECKOMN Oazoit




HPOU3BOJIUTh pacueTsl B
HedTerazoBoi OTPACIH.

IIK-12 CnocobHocTh
BBITIOJTHSATH PabOTHI O
COCTaBJICHUIO
IIPOEKTHO,
CITyKeOHO#
JIOKYMEHTAIU! B
COOTBETCTBUU c
BbIOpaHHOW  cdepoit
npodeccuoHaIbHON
JESITEIIbHOCTH

IIK-12.1-3HaeTr  HOpPMaTHUBHBIE
AOKYMCHTEI, CTaHOapPThI,
neicTByrolue MHCTPYKLIHH,

METOAMKH TPOCKTHPOBAHUS B
He(dTera3oBoii OTpaciu;
IIK-12.2-ymeer pa3pabaTbiBaTh

THUITOBBIC MPOEKTHBIE,
TEXHOJOTHYeCckne u pabouune
JTOKYMEHTBI C HCIIOJIb30BAHUEM
KOMIIbIOTEPHOTO
POCKTUPOBAHUS

TEXHOJIOTUIECKHX MPOIECCOB;
IIK-12.3-umeert HABbIKH
HUCIIOJB30BaTh HWHHOBAIIMOHHBIC
METOJbl U pELIeHUs 3aaay
MIPOSKTUPOBAHUS
TEXHOJIOTUYECKUX U
MIPOM3BOJICTBEHHBIX MPOIIECCOB B
He(dTera3oBoi OTpaciu.

3HATh:
BBITIOJIHEHUE TEXHOJOTUYECKUX
WHXXEHEPHBIX  PAacyeToB  MpHU

CTPOUTCIILCTBC CKBAKHH.

yMeThb:

BEIOMpaTh  00OpymOBaHHWE U
YCTAQHaBIMBATh  ONTHMAJIbHbBIE
yYCIOBHS €ro paboThl, YMETb
UCIOJIb30BaTh HOJIy4YEeHHbIE
3HAHUS B MIPAaKTUYECKOU
NESITEeIbHOCTH  HMHXXEHEPOB B
obnacTu Oypenus u
JKCIUIyaTalluM  HEQTSIHbIX U
ra30BbIX CKBAXKHH.

BJIaJ1eTh:

HaBBIKAMU COCTaBJICHUS
TEXHUYECKOr0  IpOeKTa  Ha
CTPOUTENBCTBO CKBAXKHH;
HaBbIKAMU  CaMOCTOSTEJIbHOM

OLICHKH 1 aHAJIN3a IIPOMBICIIOBOU
CUTYallUN.

4 O0beM JUCUMILJIMHBI M BUIbI y4e0OHOH padoThI

Taoauna 2
Bcero CemecTpsl
Bup yuye6Ho# padoThl yacos/ 3a4.e/1. 7 | 3 5 ‘ 6
(010110) 300 (010110) 300
KonTakTHasi paboTa 128/3,55 36/1 68/1,88 | 60/1,67 | 16/0,44 | 20/0,55
B Tom uncne:
Jlexuym 29/0,80 8/0,22 |17/0,47| 12/0,33 | 4/0,11 4/0,11
[TpakTudeckue 3aHATH 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
CamocTosiTesibHas padoTa (Bcero) 160/4,33 252/7 72/2 84/2,33 | 128/3,55| 124/3,44
B Tom uncne:
Kypcogas npoekrt (KIT) 36/1 36/1 36/1 36/1
Pedepatbr 20/0,56 | 20/0,56 |10/0,28 | 10/0,28 | 10/0,28 | 10/0,28
U (unu) opyeue 8uovl camocmosamenvHou
pabombi:
Temb1 st camocTostenbHoro u3ydenust | 50/1,39 | 136/3,77 | 32/0,89 | 18/0,5 88/2,44 | 48/1,33
[ToaroroBka k 1abopaTOpHBIM paboTam 15/0,42 | 20/0,56 |10/0,28| 5/0,28 10/0,28 | 10/0,28
[ToaroroBka k mpaktTuyeckuM 3ansatusim | 15/0,42 | 20/0,56 | 10/0,28 | 5/0,28 10/0,28 | 10/0,28
[ToaroroBka k 3a4ery 10/0,28 10/0,28 | 10/0,28 10/0,28
IToaroToBka K 3K3aMeHy 10/0,28 | 10/0,28 10/0,28 10/0,28
Bujx oT4eTHOCTH 3ad., KI,| 3a4., KI, 3au. | KII,»k3.| 3au. | KII, 3Kks3.
IK3. IK3.

Oomasn BCEI'O B yacax 288 288 144 144 144 144
Tpyaroemkocts [ BCEI'O B 3auyeTrHbIX 8 8 4 4 4 4
JUCUMIUIMHBI | eIMHUIAX




5 Copep:xkanue Q¥ CUUNIHHBI

5.1 Paznesnl JucHUNJIMHBI 4 BUALI 3aHATHNA

Tabauna 3
Jlekn. | Ilpakr. | Jla6.
Ne HaumenoBanme pasjaena 1 p Bcero
3aH. 3aH. 3aH.
n/n AMCUMILIMHBI M0 ceMecTpaM 4acoB
yachl | 4Yachl | 4achl
7 cemecTp
1 BBenenue 1 1
) OUBUKO-XMMHYECKHUE CBOMCTBA MPUPOTHBIX 4 15 18
YIJIEBOJIOPOJIOB
3 | Tunel 3a51ekei yrieBogopo10B 4 4
4 | Pa3zpaboTka HEPTSIHBIX MECTOPOXKICHUN 4 14 14
[M'uapoamHamMuyeckrue OCHOBBI
5 | mpoekTupoBaHus pa3pad0TKu HEDTIHBIX 2 10 2 14
MECTOPOKIECHUN
6 | Meroas! yBenudeHus: He()TEOTIa4H IJIACTOB 2 10 12
8 cemecTp
7 Crioco0bI FKCTUTYaTauu He(QTIHBIX 6 6
CKBKUH 4 20
2 DKcIuTyaTalus CKBaKUH B OCIIO’KHEHHBIX 4
YCIOBUSIX
9 Mertoapl BO3IEUCTBHS HA PU3a00MHYIO ) 4 6
30HY CKBa)KUH
10 | ITog3zeMHbIN KanUTadbHBIA PEMOHT 2 6 4 12
1 COop u moaroToBKa HEPTH, ra3a M BOJIbI HA ) 4 6
MIPOMBICTIAX
12 | UccneqoBaHue ra30BBIX CKBaXKUH 4 4
13 Pa3paboTka ra3oBbIX ¥ ra30KOHICHCATHBIX 2 6 16
MECTOPOKICHUN
5.2 JlekumoHHBIE 3aHATHUS
Taoauna 4
Ne | HaumeHoBaHue pa3jaesia
Conep:xkanue pa3aena
N | JUCHUIIHHBI
1 2 3
7 cemecTp
1 | Beenenmne Ilenu u 3ama4u AUCUMILIMHEL
du3nyecKkoe COCTOSIHUE HEPTH U ra3a Mpu pa3InyHbIX
2 Pu3NKO-XUMHYECKHE CBOMCTBA YCIIOBUAX B 3aJIeXkH; (pusnyeckue cBOicTBa HEPTU U
NPUPOIHBIX YIJIeBOAOPO/IOB raza; XUMHYECKMH cocTaB HepTH M  rasa;
pacTBOPUMOCTH ra3za B HE)TH
. OO0mue TOHATHS O TOPHBIX MOPOAAX; YCIOBUS
3 | Tunsbl 3aj1exeii yrjieBoaopoioB P oponax; -y
3aJIeTaHus YTIIEBOJAOPOIOB B 3€MHOM KOpe
O0bexkT ®  cucreMa  pa3paboTku.  OCHOBHBIC
napameTpbl, XapaKTepU3YIOIIUE Pa3IUYHbIE CUCTEMBI
Pa3padorka HeTsIHBIX P PPl, Xapaxrepusy P .
4 o pa3paboTku He(DTAHBIX MECTOPOXKACHHH. Pexumsl
MeCTOPOKAeHUI
paboTbl HePTAHBIX TIACTOB. CUCTEMBI pa3padoTku Oe3
BO3JIEUCTBYUS U C BO3JAECHCTBUEM HA IIACT
lMunponuunamudeckass cxemMa HEPTSIHOW  3aJeKu;
I'mapoannaMnyecKkue 0CHOBBI
panMoHaNbHAas CXeMa pa3MElIEHUS CKBaXHH B
5 | npoekTUpOBaHus pa3padoTKH
. HEPTSAHBIX IUIACTaX C  HAMOPHBIM  PEKUMOM;
He(TAHBIX MECTOPOKIEHHI
TUAPOJIMHAMUYECKHE  OMNPENENICHUsS  OCPEIHEHHBIX




3HaYEHUI HEKOTOPBIX MapaMeTpPOB HEPTIHBIX MIACTOB
— IPOHUIIAEMOCTH U MOIIHOCTHU

MeToabl yBeJIUYeHUs

Du3nko-XxuMHYEeCKEe METOIBI BO3JEHCTBUS Ha IUIACT,

6 He(pTeoTAAYH IJIACTOB TEIUIOBBIE METOJIbI BO3JIEUTCBUS HA IUIACT
®onTanHbed  crocod.  KommpeccopHbiii  cmoco0.
7 Crnoco0bl 3KcITIyaTanuu OKcIuTyaTauuds ~— CKBaXHH  INIyOMHHO-HACOCHBIMH
He(TAHBIX CKBAKHH YCTaHOBKaMH. [leHTpoOEXKHBIE  3JIEKTPOHACOCHI.
Jlpyrue crnocoObl SKCITyaTaluy CKBaXHH
8 cemecTp
IKCITYATAINS CKBAKHH B q)aKTOpLI., OCJIOXKHSIOIINE TPOLECC SKCILUTyaTalluu
8 CKBQ)KMH; DKCIUTyaTallUs CKBa)KUH MPU COBPEMEHHBIX
OCJIO’KHEHHBIX YCJIOBUAX
METOJIaX MOBBIIICHUSI HEPTe-, Ta300TAaYN
I'mapaBauyeckuit  pa3pbiB  miacta.  KucioTHoe
9 MeToabl BO3/1eCTBUS HA Bo3aencTeue.  MmnynbCHO-yIapHOE  BO3JCHUCTBUE.
NpU3a00iiHYI0 30HY CKBAXKUH Bub6poBo3zaeiicTue. DIIEKTPOTHAPABINYECKOE
BO3JECHCTBUE
Bunel u knaccupukanus moa3eMHBIX padOT CKBaKUH;
1 O3 T — arperatbl, 0OOpyIOBaHUE U HHCTPYMEHT; TeKYLIH
10 peMOHT PEMOHT  CKBXKUH; KalMTAJbHBIH PEMOHT CKBAKHH;
OXpaHa OKpYyXaloleh cpeapl Mpu MNPOU3BOJICTBE
MOJI3€MHBIX PEMOHTOB CKBaXHH
CucTemMbl COBMECTHOTO cOOpa M TpaHcmopTa HeDTH U
rasza; CXxembl cOOpa M TpaHcIopTa He()TH Ha IPOMBICIIE;
11 Coop u moaroroBka HegTH, raza M | cxembl cOopa raza M KOHJEHcara Ha IPOMBICIIE;
BO/IbI Ha MPOMBICJIAX 3aMepHBIC  YCTAaHOBKM CHUCTeM HedTerazocOopa;
YCTaHOBKH IS TOATOTOBKU HEPTH; 000pYyAOBaHUE AJIs
cbopa 1 MoArOTOBKU HE(YTH
Onpenenenne 3a00HHOTO MaBICHHUS B CKBa)KMHAX;
UCCJIEI0BAHNE CKBAXKUH IMPHU CTAIIMOHAPHBIX PEXUMAX
12 | UccaenoBaHue ra3oBLIX CKBAKNH buabTpai; UCCICJAOBAHHE CKBAKWH  METOJOM
YCTAaHOBUBINUXCS ~ OTOOPOB  TpU  JUIUTEIHHOU
cTaOWIM3aluy IaBJIeHUs U 1e0ura
Pa3paboTka razoBbix u Onpenenenue  3amacoB  rasza; pexXuM  pabOTHI
13 | ra30KOHAEHCATHBIX MECTOPOXKIACHHSI; HEKOTOPbIE 0COOCHHOCTH Pa3pabOTKH
MECTOPOXKICHH ra30KOHJIEHCATHBIX MECTOPOKICHUN
5.3 JlabopaTopHBIii NPAKTHKYM
Tabauua S
Ne HaumenoBanue pasjgeiia
Coaepsxanue pasgesa
n/n TUCIUIIIHHEI
1 2 3
7 cemecTp
Ompezenenne KOMIIOHEHTHOI'O — COCTaBa  IMPUPOIHOIO  rasa
DU3UKO-XUMHYECKHUE XpoMaTorpapuIecKuM METOIOM
1 | cBoiicTBa NPUPOIAHBIX Onpenenenye MIOTHOCTH He)TH 1 IPUPOIHOTO ra3a
YIJIEBOIOPOA0B Onpenenenue CoACp)KaHUSL BOASHBIX MApOB B IPUPOIHOM
YIJIEBOJIOPOJTHOM Ta3e
I'mapoannaMuyeckue
5 | OCHOBDI IPOEKTHPOBAHHS OnpeneneHue mnokasareneld ra3oBoro IMOTOKa MHPH BBICOKOM H

pa3padoTKu He(PTAHBIX
MECTOPOKIEHU I

HH3KOM JAaBJICHUN




Cnoco0bl 3KcnIyaTanuu

HccnenoBanue pabOThI Ta30KUAKOCTHOTO MOABEMHHKA TPHU
MMOCTOSIHHOM MOTPYXEHUU O YPOBEHb KUIAKOCTH

3 Onpenenenne KITJ[ ra30kuaK0CTHOTO MOIbEMHUKA
He(TAHBIX CKBAKHH =
Omnpenenenne kod3((ULMEHTa MPOTYKTUBHOCTH (HOHTAHHOMH
CKBQ)KUHBI U YCTAHOBJICHHE PEKMUMA ee paboThI
8 cemecTp
4 IKCIJIyaTamusi CKBaKUH B | BHeapeHue riiyOMHHOrO 000pyAOBaHUS MPHU MapOTEINIOBOM
0CJI0KHEHHBIX YCJIOBHUIX BO3JICWCTBUM Ha IJIACT
5 IMoa3eMHbIii KanuTadbHBIH | J[MHAMOMeTpHUpOBaHUE rITyOMHHOHACOCHBIX CKBa)KHH.
PEeMOHT Pacmm¢poBka guarpamm
6 HccnenoBanue rasoBbix OCHOBBI TIPUMEHEHHUsSI KOMIIBIOTEPHOM TOMOrpadhuu  Ipu
CKBAKUH HCCIIE0BAHUM MPOIIECCOB (PUIIBTPAIIMK B IIOPUCTOM Cpejie
Onpenenenre HACBIIIEHHOCTH TMOPUCTOM Cpelbl MO JaHHBIM
Pa3paborka razoBbix u ToMorpaduu
7 | ra30KOHIEHCATHBIX Onpenenenne JIOTHOCTH IPUPOAHOTO raza
MECTOPOXKACHU I JlabopatopHoe o6opyqoBaHME W METOABl HCCIEIOBaHUS
ra30KOHJEHCATHBIX CMECEU
5.4 IlpakTU4eckue 3aHATHS
Tadauua 6
Ne HaumenoBanue pasjgeiia
Coaepixanue pasgena
n/n TUCIUMIIIHHEI
7 cemecTp
Pacuer HedTeoTmaum moa ACHCTBHEM YOPYTUX CBOMCTB
1 Pa3paborka He(TAHBIX | XKUIKOCTU U IIOPOJIbI
MeCTOPOKIEHU I OnpeneneHue pacyeTHBIX IMOKAa3aTesie COJSTHOKUCIOTHOM
00paboTKH 32005 CKBOXKHH
I'maponnnammnyeckue Pacuer HedreoTnaun npu BOTOHATIOPHOM PEXKHUME
5 | OCHOBbI NPOEKTHPOBAHUS
pa3padoTKu HeTsHBIX | Pacuer ckopocTu nMpoaBMKEHUST BOJOHEPTIHOTO KOHTAKTa
MECTOPOKIACHUI
Pacyer B (QoHTaHHBIX CKBa)XHHax I[OTepb Hamopa B
3 Criocobrt  skcmtyaTanuu MOILEMHBIX TpyOax, MaBjeHus Ha 3a00€ U K.I1.J. MOAbEMHUKA
He(TAHBIX CKBAKUH
Pacyer koMIIpeccopHOro MoILEMHUKA
8 cemecTp
MeTtoabl BO3IeHCTBHS Ha
4 | npu3adoiiHy10 30ny | Pacuer 06paboTku 320051 CKBaXHH COJISIHON KHUCIOTOM
CKBAKMH
5 IMon3zemubIi Pacuer ruaponeckoctpyiHoil nepdopanuu
KANUTAJIbHbIH PEMOHT Pacuer rirynenus CKBaxxud
Cop u noxrorosKa e, Pacuer TpyOOMpOBOMOB, TPAaHCHIOPTUPYIOIINX JBYX(a3HbIC
6 |rasa u BOJIbI HA ’
NPOMBICJIAX eveen
OrnpezenieHre napamMeTpoB IUIACTa MO JaHHBIM HUCCIEA0OBaHUMN
7 HccnenoBanne  ra3oBbIX | Fa30BBIX CKBAKMH IPU YCTAHOBUBUIMXCS PEKUMAX
CKBAKMH Onpenenenrne MUHUMAIBHO HEOOXOJUMOW CKOPOCTH MOTOKA

ra3a JJis IIOJIHOI'O BbIHOCA XHUIKOCTH C 32005 CKBaKUHBI
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6 CamocTosiTeqbHasi pa0oTa CTYICHTOB 10 JUCHHUILINHE
6.1 Tembl 17151 CAMOCTOAATEILHOTO U3yYEHUS
6.1.1 Cenbmoii cemecTp
HedopmarimoHHsie ¥ MPOYHOCTHBIE CBOWCTBA TOPHBIX TIOPOJT
VYnpyrue u3MeHeHHus KOJUIEKTOPOB B Tpolecce pa3pabOoTKU MIKCIUTYaTallul HEPTSIHBIX U Ta30BBIX
MECTOPOXKACHUN
Hanp;mceHHoe COCTOSIHUC IMMOPOA B YCIIOBUAX 3aJICTAHHUA B MAaCCHUBC
Biusinue naBieHust Ha KOJUIEKTOPCKHUE CBOMCTBA MOPOJT
HccnenoBanue cBOMCTB MIIaCTOBBIX HE(TeH
N3menenune cBoicTB He(pTH B mpeenax HePTCHOCHON 3aJIeKU
PaCTBOpI/IMOCTB ra30B B BOAC 11O JaBJICHUEM
CocTosiHHE OCTaTOYHOH (CBSI3aHHOM) BOJABI B HE(QTSIHBIX M Ta30BbIX KOJJIEKTOPAax M METOAbI €&
onpeeaeHus
CocrosiHue TTepeXxoHbIX 30H He(PTh — BOa, HEPTH — ra3 U BojJa — ras

. BnusiHue ctpoeHus yrieBoAOpoOAOB, NABJICHUS M TeMmIeparypbl Ha (a3oBble NpeBpaleHUs

ra30KOHJIEHCATHBIX CUCTEM

Kpurnueckas temmeparypa U KpPUTHUECKOE IaBJICHUE MHOTOKOMIIOHEHTHBIX YIJIEBOJOPOIHBIX
cMecen

Brnaroconep:kanvue mpUpOTHBIX Ta30B U Ta30KOHACHCATHBIX CHCTEM. BIMSHUE BOJBI Ha (pa3oBbie
IIPEBPALLECHHS YTIIEBOJIOPOIOB

MuHepanu3anus 1m1acToBOK BOJIbI

dusnyeckue cBOUCTBA IIACTOBEIX BOJ

PerynupoBanue pa3paboTki HEPTSHBIX U Ta30BBIX MECTOPOKICHUN

PanmonanpHasi cxema pa3MelleHns CKBaKUH B HE(TAHBIX IUIACTaX ¢ HAIOPHBIM PEXKUMOM

Mopenu miacToB U MPOLIECCOB pa3paboTKu

Tune! Mozeneit mIacToB

MonenupoBaHue MPOIECCOB Pa3padOTKH

[IporHo3upoBaHre W3MEHEHHUs HaBJIEHUS Ha KOHTYpe HE(TSIHOrO MECTOPOXKIEHHUS HpU YIPYroMm
peXHMME B 3aKOHTYPHOU 00JIacTu 1uiacra

Pa3paboTka TpemnHoBaTO-MOPUCTHIX MJIACTOB MPH BHITECHEHUH HE()TH BOIOM

OnbIT ¥ IPOOIIEMBI Pa3pabOTKU MECTOPOKACHHIA C IPUMEHEHUEM 3aBOAHCHHUS

Pa3paboTka MecTOpOXACHHH IyTeM 3aKauykh TEIJIOHOCHUTENEH B IIACT METOJOM TEIJIOBBIX
OTOpOYEK

Pe3ynbrathl u mpoOieMsl pa3pabOTKH MECTOPOKICHUHN TEIJIOBBIMUA METOJaMU

[IpoekTHBIC TOKYMEHTHI IO pa3paboTKe HEYTIHBIX MECTOPOXKICHH I

OCHOBHBIE CBEJICHUS O MpoLeccax TEIIO- U MaccollepeHoca

Teopernyeckre OCHOBBI MPOLIECCOB HArHETaHUS TEIJIOHOCUTENEH

duznyecKue NpoIecchl, MPOTEKAIOIINE TPH BHITECHEHUH He(TH mapom

®DakTOpkI, OTPAaHUYMBAIOIINE IPUMEHEHUE TPOIIECCOB, IIPU BEITECHEHUU HEPTH MapOM
MopenupoBaHue IPOMBICIOBBIX YCIOBUM ITPU HArHETAHUM TEIUIOHOCUTEJIEH B IJIACT

OCHOBBI IPOLIECCOB BHYTPUILIACTOBOI'O TOPEHUS

6.1.2 Bocbmoii cemecTp
Tunsl ¥ KOHCTPYKIMK (OHTAHHBIX apMaTyp
O060pynoBaHMS U PEXKHUM IKCIUTyaTalMH (POHTAHHBIX CKBaKUH
Br160p 060pynoBaHus B pexUMa IKCILTyaTaluy Ta3Mu(THBIX CKBAXKUH
Bnusinue quaMeTpa miyHkepa Ha MPOU3BOAUTENBHOCT TIIYOMHHOTO Hacoca
Harpy3ku, nelicTBylolye Ha IITaHTM TITYOMHHO-HACOCHBIX YCTAHOBOK, W UX BIUSHHUE Ha XOJ
IUTYHXKepa
[Tyck KOMIPECCOPHBIX CKBAXKUH B IKCILTYaTalUIO
Xapaxrepucrtuka [IIIOH u ycnoBus npuMeHeHus
OcHOBHbIE IOHATHS O METO/I€ THIPABIMYECKOT0 pa3phiBa IJiacTa
Ob6opynoBaHue 115 THAPABIMYECKOTO pa3pbiBa IU1acTa
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O0paboTka CKBaXXKUH COJITHON KUCIIOTOM

[M'unponeckocTpyiinas nepdoparus CKBaXuH

HoBble TexHMYECKHE CPECTBA U TEXHOJIOTHU CKBAXMHHOM J00BIYHM HEDTH
OcHoOBBI BBIOOpa c110c00a IKCIUTyaTallud CKBAXKUH

[Tom3emHOE 000pyIOBaHNE CKBAKUH

CriocoObl 1 cpeaCcTBa BOCCTAaHOBICHUS FepMETUYHOCTH 00CaAHBIX KOJOHH
MeponpusTusi, TPOBOAMMBIE MO MPEAOTBPAIICHUIO OTIOXKEHUH napaduHa B TTyOMHHOHACOCHOM
YCTaHOBKE

Bops0a ¢ oTinoxeHnsMu ac(aabTOCMOIUCTBIX BEIIECTB U COJIEH B CKBAXKMHAX
@DaxTOopHI, MOAJIEKAIUE BBIACHEHUIO ITPU UCIIBITAHUH I'a30BbIX CKBAKUH
Haznauenue u knaccudukanus cucreM coopa He(TH U ra3a

Cenapanus raza y CKBaXXuH

Ob6pa3oBaHne HEPTAHBIX SMYIBCHIA U METO/IbI UX pa3pyIICHUs

[TonroroBka rasa K TpaHCIIOPTUPOBKE

MeToap! npeaynpexaeHust 00pa3oBaHus THAPATOB

Jernapanys raza Ha IPOMBICIIAX

HccnenoBanne CKBaXXMH Ha CTALMOHAPHBIX pEXUMax

HccnenoBanue Ha HECTALIMOHAPHOM PEXHUME PaOOThl CKBAYKUHBI
HccnenoBanue ckBakuH, o0opynoBanusix S1H

HccnenoBanue riyOMHHOHACOCHBIX CKBAYKUH

[IpombIcoBO-Tre0dU3NIECKrE METOAbI UCCIIEJOBAHUS CKBAXKUH
YcTaHOBIIEHUE TEXHOJIIOTHYECKOTO PeKUMa paboThI Ta30BbIX M MA30KOHIEHCATHBIX CKBAXXHH

6.2 IlpumepHbIil IepevYeHb TeM KyPCOBbIX NPOEKTOB
AHanmn3 pa3paboTKH MECTOPOKICHUH TPUPOTHBIX Ta30B
Pa3paboTka 1 sKcIuTyaTaIus ra30BbIX U Fa30KOHIEHCATHBIX MECTOPOKICHUIN
Pa3zpaboTka ra3oBbIX MECTOPOKACHUIMA
TeopeTrnueckne OCHOBBI pa3pabOTKU ra30BBIX MECTOPOKICHUM
JloObIua raza
Cucremsbl cOopa ra3a v ero OYUCTKU
HccnenoBanue ra3oBbIX U ra30KOHJEHCATHBIX CKBAXUH
Ce3oHHas KOMIICHCAIUA ra3a
PerynupoBanue pa3paboTKu ra30BbIX MECTOPOXKACHUIN

. 'eonmoro-¢pu3ndeckas xapakTepPUCTHKA TA30BbIX MECTOPOKICHUIN

. OcBoeHMe ra30BbIX U Ta30KOHICHCATHBIX CKBaKUH

. MeTozibl OBBILIEHUS] IPOU3BOIUTEIBLHOCTH Fa30BbIX CKBAYXKHH

. I[lepepaboTka MOMyTHOro HE(PTIHOTO Ta3a

. OuncTka raza ot cepoBOAOPOAA CEPOOPraHUUECKUX COCTUHEHUI

. I'mapaBinnueckuii pa3phlB I1acTa

. IloBbIIeHNE HEPTEOTAAUH MIACTOB (PU3MKO- XUMUUECKUMHU METOIaMU

. Bropuunsie metob! 100b14u HEHTH

. Kontpons u perynupoBanue pa3paboTku HEPTIHOM 3aIeKH

. YcTaHOBIIEHHE ONTHMAJIBLHOTO PeXHMa pabOThI CKBAXKUHBI PU (POHTAHHOM CIIOCO0€E 100bI4N HEDTH
. KoHcTpyK1us ckBaXkuH U 000pyi0BaHKE, IIPU TA3TUPTHOM CIIOCOOE IKCIUTyaTallMi CKBAXKUH
. llITaHroBbIil rTyOMHHOHACOCHBIN CIIOCO0 TOOBIYM HE(DTH

. OKcIuTyaTanus riTyOMHHOHACOCHBIX CKBaXKHH B OCJIOXKHEHHBIX YCIOBUIX

. beciitaHroBble HACOCHBIE YCTAaHOBKHU

. OKcIUTyaTalus ra30BbIX M ra30KOHICHCATHBIX CKBAXHH

6.3 YueOHO-MeTOAMYECKOE O0ecTieueHHe IJIsl CAMOCTOSITEIbHOI padoThl

OKcruTyatanusi He(TSHBIX W Ta30BBIX MECTOPOXKIACHUN [DIIEKTPOHHBIN pecypc]: ydeOHoe
noco6ue/ H.}O. bamkupnesa [u np.].— DiekTpoH. TekcToBbie nanHbie.— Kazanb: Kazanckuii
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HallMOHAIBHBIM HCCIIEIOBATENbCKUM TeXHONMOrnueckuii yausepcuret, 2016.— 108 c.— Pexum
noctyma: http:// www.iprbookshop.ru/79600.html.

[letpakoB /I.I'. Pa3paboTka He(TSIHBIX M Tra30BBIX MECTOPOXKACHUN [DIEKTPOHHBIM pecypc]:
yueOnuk/ [lerpakos JI.I'., Mapmamos /I.B., Makciotua A.B.— DIeKTpoH. TEKCTOBBIE TaHHBIC.—
CII6.: HatmonanbHbIM MUHEpaTIbHO-CHIPbEBOM yHUBEpCUTET «I opHBINY», 2016.— 526 ¢.— Pexum
noctyma: http://www.iprbookshop.ru/71703.html.

Bacunbes B.A. VIHHOBalMOHHBIE TEXHOJIOTUH DPa3pabOTKU HEPTSIHBIX MECTOPOXKICHHIM
[DnexTpoHHbIN pecypc]: yueOHoe mocobue/ BacumweB B.A., 3unoBseBa JI.M., Kparomkuna
M.B.— DnexTpoH. TekcTtoBble naHHble.— CraBpomnonb: Ceepo-KaBkasckuil denepanbHblii
yHuBepcuteT, 2014.— 125 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/63088.html.

7. OneHOYHbBIE CPeACTBA

7.1 CeabMolii cemecTp

7.1.1 Bonipochbl K nepBoii pyOe:KHOM aTTecTAlMU
Kak mnoapa3zmensaioTcss 3aiexu B 3aBUCHUMOCTH OT YCJIOBHH 3ajeraHuss U KOJUYECTBEHHOTO
cooTHomeHus1 Hetu u raza?
B kakux mpenemax koneOneTcs IJIOTHOCTh He(TH NpH craHmapTHoit Temmepatype 20° C u
HOpMaJIbHOM aTMoc(hepHOM JaBieHun?
UYeM orpenenstorcs INOTHOCTh HedTen?
C noBbllIIEHHEM TeMIIepaTyphl IJIOTHOCTh YMEHbIIIAETCS 3a CUeT 00beMHOro pacmmpenus. Kakyio
MOTMPaBKy HEOOXOIMMO BBOAUTH AJIsl MPUBEJCHHUSI TUIOTHOCTH He(DTH K CTaHAAPTHBIM ycJIoBUsIM (20°
C)?
Uro xapakrepu3yeT JMHAMHYECKas BI3KOCTh MM BEIMYMHA BHYTPEHHETO TPeHUS HePTH?
Kaxkas egunuia uamepenus npuHsaTa B Mexx1yHapoaHON CUCTEME 3a €IMHUILY BS3KOCTH?

BS3KOCTb MIACTOBBIX KUAKOCTeH 06b19HO HaMHOTO Hinke 1 H * cex/M? M MOITOMY B TIPOMBICIIOBOM
MIPaKTUKE MOYKHO MCIIOJIb30BaTh BHECUCTEMHBIE JOJIbHBIE €AMHUIIBI BI3KOCTH. [lepeuncnure nx?
Jns TEXHUYECKUX LIeJIEN 4acToO MOJIb3YIOTCS TaKKE KUHEMATHYECKOW BS3KOCTBIO V, 32 KOTOPYIO
MIPUHUMAIOT OTHOIIIEHHUE YE€ro K uemy?

Kaxkas enununa usmepeHns KHHEMaTH4YECKON BA3KOCTHU CIIYy>KUT B MexxayHapoaHoi cucteme (CH)?

. st u3MepeHnst TMHaMUYECKON M KHHEMAaTHYECKOM BSI3KOCTEH OOBIYHO MOJIB3YIOTCS CTaHAAPTHBIMU

KaMWUIIPHBIMU BUCKO3UMeTpamu. [lepeuncinnre HEKOTOpbIE U3 HUX?

Kakum nmapameTrpoM MHOTrZa MOJB3YIOTCS AJISl OLEHKU KaduecTB HePTH M HedTenpoayKToB? DTOT
nmapaMeTp TMOKa3bIBAeT, BO CKOJIKO pa3 TUHAMHYECKAs BSI3KOCTh JAHHOMW YKHJIKOCTH OOJbBIIE WIIH
MEHbIIIe TUHAMUYECKON BA3KOCTH BOBI IIPU OMPEEIIEHHON TeMIIepaType.

Kak naspiBaetcst mpu0op, B KOTOPOM MTPOUCXOIAT U3MEPEHUS ITyTEM CPaBHEHUSI BpEMEHH UCTCUCHUS
W3 OTBEPCTHUS PAaBHBIX 00BEMOB HCCIICTyEeMOU KUIKOCTU U BOJBI Tipu 20° C?

B kakux npenenax MEHsETCSl JMHAMUYECKAsl BI3KOCTh TOBAPHBIX He(Tei?

Bsi3kocTh He Tl BO3pacTaeT Mpu YMEHBIIIEHUU COJICPKAHUS B HUX YeT0?

Bsi3kocTh Bcex He(Tel CHIIBHO MalaeT C MOBBIIICHUEM

B nmnacToBbIX ycnoBusax (uznueckue cBOMCTBA HE()TU 3HAYUTENIBHO OTIUYAIOTCS OT CBOICTB €€ Ha
noBepxHOCTU. UeM 3T0 00bsacHseTCs?

Kak Ha3bIBalOT KOMIOHEHTHl He(TH, MEepexoslliue B HOPMAJIBHBIX COCTOSIHUSIX B razoo0Opa3Hoe
cOCTOsIHUE?

Yro noapasymeBaercs o1 00beMOM ra3a, BBIJICIUBILIETOCS U3 €IUHUIBI 00beMa MI1acTOBON HEDTH
NpU CHWKEHUU [aBJICHUS M TEMIEpaTyphl 10 CTaHAapTHBIX ycioBuil (maBienue 0,1 MIla u
temreparypa 20 °C)?

Urto xapakTepu3yeT CTeNeHb HACHIIEeHUs He(TH Ta3oM?

Yro xapaktepusyerca u3MeHeHHe o0bemMa HeTH B pe3ylbTaTe JAeHCTBUS IUIACTOBOTO JABIICHUS,
TEeMIIepaTypbl, PACTBOPEHHOTO ra3a’?

B kakux mpegenax oObIYHO U3MEHSETC 00beMHBINH KOO PHUITHEHT?
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Uro xapakTepu3yeT pa3HHIly MKy 00bEMOM IUIACTOBOM U JeTa3upOBAHHON HEPTHU, OTHECEHHYIO
K 00beMy He(DTH B TUTACTOBBIX YCIOBUSAX?

Kakum koadduumeHToM XapakTepusyloT BIUSHHE AABICHHUS HAa M3MEHEHHEe o0beMa He(pTH MpHu
JIABJICHUSIX HACBIILEHHS, KOTJIa BECh I'a3 HAXOAUTCS B PACTBOPEHHOM COCTOSIHUU?

B kxaxoM coCTOSTHMM ITOYTH BCET/a 3aJIeraeT ra3 B He(TIHOM MECTOPOKICHUN COBMECTHO C HE(PTHIO?
B kakoMm cOCTOSIHUM NpH HOPMAIBHBIX YCIOBMSX HaxoZsTcs yrieBonoponsl or meraHa CHy no
oyrana C4H1o?

JU1s XapaKTepUCTUKU T'a30BbIX CMECEe — MPUPOJHBIX I'a30B — UCTIOIB3YIOT T€ K€ MOKA3aTeNH, YTO U
JUIsl UHIUBUYalbHBIX razoB. Ilepeuncinre nx?

['a3p1, nOOBIBaE€MbIE M3 YHMCTO Ta30BbIX MECTOPOXKAEHUH, COCTOAT IOYTH M3 METaHa, B HUX
OTCYTCTBYET TsDKeNble (PpaKUUH, CIOCOOHBIE MEPEUTH B JKUAKOE COCTOSHHE NMPU HOPMAIBHBIX
ycnoBusax. Kak ux Ha3pIBatoT?

Kak Ha3pIBalOT ras3bl M3 Ta30KOHJCHCATHBIX MECTOPOXKICHHHM cojaepkalux M 0ojee TsHKeIble
KOMITIOHEHTHI, KOTOPbIE TPY HOPMAJIBHOM JABJICHUH MOTYT IPEACTaBIATh COOOM KUIKOCTH?
KonpmeHncaTsl pa3muuHBIX MECTOPOXKACHHUH 3aMETHO OTIMYAIOTCS 1O  (PaKUMOHHOMY U
XUMHUYECKOMY cocTaBaM. Kak uX pa3iauyaroT 1o NpeuMyIeCTBEHHOMY COAEP KAHUIO TEX MM MHBIX
YTJI€BOJOPOAOB?

Kak n3meHseTcs BA3KOCTb Ta30B C YBEIUYEHUEM JJaBICHUS?

Kakne aHanu3el HY)KHO MPOBECTH MJIsi YCTAHOBIICHHS PAlMOHAJIBHOM CHUCTEMBI DPa3pabOTKU
MECTOPOKIACHUA?

Kakyto cucremy cienyer paccCMOTpETh BHaYalIe MpU BIOOPE CUCTEMBI pa3padoTKu?

YTOo HYKHO OLIEHUTH U ONPENEIUTH MOCIIE BBIOOpa CUCTEMBI pa3padoTKu?

Haiite onpeneneHre HeTIHOMY MECTOPOXKICHUIO?

N3 yero MoxeT coCToATh MECTOPOKICHHUE?

Maiite onpenenenre o0bEKTy pa3paboTKu?

KakuMu xapakrepucTikamMu MOTyT o01agaTh OOBEKTHI Pa3pabOTKH B Mpesenax OJHOrO U TOTro Xke
MECTOPOKICHUS?

Yro He0OXOAUMO YUUTHIBATh NPH BBIACICHUN O0OBEKTOB?

MO’HO JI1 yCTaHOBUTH PAllMOHAIBHYIO CUCTEMY Pa3padOTKU HETIOCPEACTBEHHO MPSMBIM, €CIIH HET
TO TIOYeEMY?

Kak MOXHO pemuTs 3a/1a4y 10 YCTaHOBJICHUIO PAIlMOHAIBHOM CUCTEMBI pa3paboTKu?

. UTto Takoe 3aBOJHEHHE U IJI€ OHO IPUMEHSIETCA?
42.
43.
44.

[lepeuncnanre OCHOBHBIE CITOCOOBI 3aBOJHEHMUS?

PacckaxuTte o0 mapameTpe IIOTHOCTH CETKU CKBaXKUH?

Ha3oBure uHTEpBan mnapamerpa IJIOTHOCTH CETKU CKBAXHH Scxs VIS IJIACTOB CO CPEIHUMH
KOJUTeKTOpckuMu cBoricTBamu (K -100 + 1000 m/la)?

Kak um3MmeHsercs paccTosHME MEXIy CKBaOXMHAMHU IpPU IPABUIBHONM T'€OMETPUUYECKOM CETKe
CKBa)KMH pacIioyiaralolnxcs B yriax KBajapara?

Ha3oBure, kakoro MakCMMaJIbHO N3BECTHOT'O 3HAUEHUS JOCTUTA]l HHTEPBAJ [TapaMeTpa INIOTHOCTU
CEeTKM CKBaXWH Scks U1 IUIACTOB C BBICOKONPOAYKTHUBHBIM TPEUIMHOBATHIM KOJUIEKTOPOM
napameTrpsl?

Kak emie nazpiBaercs napametp A. I1. KpputoBa Nkp?

Uro xapakrepusyer napamerp - A. I1. Kpputoa Ngp?

B kakux npenenax uzMeHsercs napamerp Ngp?

Uro xapakrepusyer napamerp - 7

Yro xapakTepu3yeT mapamerp - op?

Uro xapakTepusyeT napamerp - 100b4u HehTU?

Yrto xapakTepu3yeT mapameTp - T0OBIYN KUIAKOCTH (x?

Uro xapakTepusyeT napamerp - 100bIYH ras3a qr?

Kaxkoit nHTEeTpanbHBIN TOKA3aTeNIb UCIIONB3YIOT I XapaKTEPUCTUKHU TIpoliecca pa3paboTKH 3a BECh
IPOLIELINI Tepruo]l BpeMEHU?

Urto xapakTepu3yeT mapaMmeTp TeMiia pa3padoTKu z?

[lepeuncnure ocHOBHBIE CTaANU (TIEPHOIBI) pa3pabOTKu?
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Pacckaxxute o mepBoit cTaauu pa3paboTKu?
Pacckaxxute o BTopoii ctaauu pa3paboTku?
Pacckaxute o TpeTbeli cTaauu pa3paboTKu?
Pacckaxxute o 4eTBepTOr cTaguu pa3padoTKu?
Uro xapakTepusyeT napameTp - 00BOAHEHHOCTh NPoIyKuuu B?
UYrto xapakTepu3yeT mapaMeTp - TEMI 0TOOpa KUIKOCTH?
Uro xapakTepusyeT napaMmeTp - BoToHePTaHO (akTop?
Yro xapakTepu3yeT mapaMeTp - pacxol HArHETaeMbIX B IUIACT BEIECTB?
Uro xapakrepu3yeT napaMmeTp - IIaCTOBOE JaBJiIeHHUE?
Uto XapakTepusyeT nmapameTp - miacToBasi Temmneparypa?
Oo0pa3sen aTTecTallMOHHOTO OUJIeTa

ATTECTALIMOHHBIN BUJIET Ne 1
Kak MOXHO pemuTh 3aa4y 10 YCTAHOBJICHHUIO PAllMOHAILHON CUCTEMBI pa3paboTKu?
UTto Takoe 3aBOJHEHUE U IJI€ OHO IPUMEHSIETCA?
3. Tlepeuncnute OCHOBHBIE CTIOCOOBI 3aBOTHEHUS?

[\ I

7.1.2 Bonipochbl KO BTOPO# pyOe;KHOH aTTeCTAHHI
Kakue psn BOmpocoB BO3HUKAET MPH MPOEKTHPOBAHUU PAIMOHAIBHBIX METOJOB Pa3pabOTKH U
pa3Benku HEQPTSHBIX U Ta30BBIX MECTOPOXKICHUU, KOTOPHIE MOTYT OBITh PEIICHBI C HYXHOH
CTEMEeHbI0 TOYHOCTHU TOJIBKO METOJAAMH MOA3EMHON THIPOMEXaHUKHU U TeOpUn (QUIbTpaLluu
Tak kak IacT He MPeACTaBIsSET COO0I0 OJHOPOIHON Cpelbl, TO B TUAPOAMHAMUYECKUX pacueTax
MPUXOJUTCS UCXOJUTHh U3 CPEIHUX JJISl OMPENCIICHHBIX YYacTKOB IIacTa (PM3NYECKUX KOHCTAHT.
[lepeuncnute HEKOTOpBIE U3 HUX.
Kak 0osIbIIMHCTBO FMAPOIMHAMUYECKHUX 33/1a4 pacCCMAaTPUBAETCS HAMU
Yro ob6o3Havaet ganHas popmyna: f = yh
B kakoit 3a1aun cpopMyIupOBaHbI CIEIYIOIMINE BOMPOCH: TpeOyeTcs 3aJaHHOE YUCIIO CKBAXXHUH N
pPa3MeCTUTh U IKCIUTYyaTUPOBATh TaK, YTOOBI IO OKOHYAHUU Pa3pabOTKH IUIOMIAIL IEIUKOB Oblia
BO3MOXXHO MEHbBIICH, a BCSA MOAJaroUasicss W3BJIeYeHHIO HedTh Oblla W3bATa M3 IUIacTa B
KpaTyauiiee BpeMs..
B o06mieit mocraHoBKe 3amada MOXKET ObITh C(HOPMYJIMpPOBAaHA CIEIYIONIUM 00pa3oM: TpeOyercs
3a/IaHHOE YHCIIO CKBAKUH N pa3MECTUTh M IKCILTyaTHPOBATh TaK, YTOOBI IO OKOHYAHUU Pa3pabOTKH
IIONIalb 1EIMKOB ObLIa BO3MOXKHO MEHBIIEH, a BCS MOAJAOLIASCS H3BJICUEHUIO HEPTH Oblia
U3bsTa U3 IUIacTa B KpaTdailliee BpeMsi. YUWTBIBasl BBIIIE CKAa3aHHOE, KAK CIEAYET PACCTABIATH
CKBa)KUHBI
[Ipu ycrmoBuM, YTO CKBaXXHHBI CIEAYET PACCTABIATH TaK, YTOOBI TEPBOHAYAIBHBIM KOHTYP
HE(TEHOCHOCTH CTSTMBAJICS MO BO3MOXKHOCTH PAaBHOMEPHO, KaK OKaXKyTCS PAacCTaBICHHBIMHU 3TH
CKBa)XMHBI
YeM cuMTalOT JIMHUU KOTOpbIE CBEJCHBI B 3a/ady pa3MELIEHUS CKBaXUH K OIpeAeTIeHHUI0
MOJIO’KEHU S 3aJAHHOTO YKCIIA JIMHUN, BJOJb KOTOPBIX OyIyT pacCTaBlIE€HbI CKBAKHHBI
C 4eM cBSI3aHHO OTCYTCTBHE TOYHOTO PELIECHUS 3a/1a4K O MPOABUKEHUHU B IOPUCTOM Cpe/ie TPaHULIbI
paszena IBYX )KHIKOCTEH ¢ pa3TUIHBIMU (PU3NIECKIMHU KOHCTAHTAMU — BSA3KOCTHIO M INIOTHOCTHIO
Jlns kakux 3a/1a4 U3BECTHBI TOYHOE PEIlIeHUE O MPOABMKEHUN B IOPUCTON CpeJie TPaHUIIbI pa3iena
JBYX KHJIKOCTEH C pa3IMYHBIMU (PU3NIECKUMHU KOHCTAHTAMU — BSA3KOCTHIO M IJIOTHOCTHIO
Kakumu MeTosiaMu npuXOIUTCs MOJIb30BAThCA AJISl PEHICHUS 33J]a4i O TPOABIXKEHUU B MOPUCTOM
Cpelle TPaHUIIBI pa3ienia ABYX KUIAKOCTEH ¢ pa3InYHbIMUA (PU3MUECKUMH KOHCTAaHTAMHU
Kax Ha3pIiBarOTCS METOIBI, TIpeAsIOKeHHBIE Ha cerofus akan. JI. C, Jleitbenzona, mpodeccopor B.
H. Mlenkauea, . A. Yapuoro, M. JI. MUuninoHIuyKoBa JIjisi peleHus 3aa4i O IpOJBUKEHUU B
MOPUCTON CpeJie TPaHUIIbl pa3ziesia ABYX KUIKOCTEH ¢ pa3InyHbIMU (PU3MUECKUMU KOHCTAaHTAMHU
W3 gyero ucxomut OONBIIMHCTBO METOJOB, MpeminoxeHHbIX akaa. JI.C, Jleiiben3zona, mpodeccopon
B. H. lllenkauena, U. A. Yapnoro, M. JI. MummoHIIMKOBA ISl PELICHUS 3aa4H O IPOJABUKEHUHN
B IIOPUCTOM CpeJie TPaHUIIBI pa3jielia ABYX KUAKOCTEH C pa3IuIHBIMU (U3MYECKUMU KOHCTAHTAMU
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C KaKMMH METO/IOM COBIAJIU PE3YJIbTAThI Al HEPTIHOTO MECTOPOXKACHHS TTOJIOCOBOM (hopMBI TpH
PaBHBIX PACCTOSHUSX MEXIy CKBa)XKMHAMHM B psax (Kak 3TO OOBIYHO HMMEET MECTO), a AJs
MECTOPOKICHHUSI KPYTOBOi (POPMBI asiu pacxokaeHne okoio 6 %.

Kakoil meron cienyer npu3HaTh BIOJHE NMPUEMIIEMbIM, JUIS PEIIEHUs 33Jayd O MPOABMKEHUH B
MOPHUCTOM cpenie TpaHMLbl pa3zena JABYX KHUAKOCTEH ¢ Pa3NUYHbIMHU (PU3MYECKMMH KOHCTaHTAaMHU
IOCKOJIbKY (PM3MYECKME KOHCTAHTBhI TaKUX TI'EOJOrMYECKMX OOBEKTOB, KaK He(TAHBbIE IUIACTBHI,
OOBIYHO M3BECTHBI C TOYHOCTHIO, He mpeBocxossmeit 10 — 15%, no3Bomstomuii pazpabaThIBaTh
CPaBHUTENBHO MIPOCTHIE IPOEKTHO-PACYETHBIE CXEMBI

JInst kKakoW 3aJ1€Ku MOXKHO TPUMEHHUTh JAHHOE YPABHEHUE S; — S;_1 = S;j41 — S; = const
[Ipenebperass kakuM HapaMeTpoM MpPU Ta30HATIOPHOM PEXKHUME, MOXKHO CUHMTATh JaBJICHHUE Ha
IpaHUIle pa3ziena ra3 — He)Tb paBHBIM CPEJHEMY JIaBJICHUIO B Ta30BOM 4acTH IJIacTa.

W3 kakoro 3akoHa ciexyer, uTo eciiu Vo U po — HauaJbHbIE 00beM U a0COITIOTHOE JIaBJIeHUE Ta3a (B

atMoc(epax), TO JaBICHUE Pk T'a3a B IAHHBII MOMEHT OIPEEISeTCS U3 JAaHHOTO YPAaBHEHUS Py =
PoVo+Q(t)

V0+V(S)
Jl1g xakoro citydasi, Ipy Ta30HAaIOPHOM PEXHUME, IPUMEHUMO CIIEAYIOIIee ypaBHEHUE Ap = p, —
_ PoVot+Q()
¢ Vo+V(s) ¢

Kakue omeHkm Bcex mMokaszaTeleil MOXKHO TPOU3BOJUTH B CIy4ae JEMPECCHH, SBIISIOIICHCS
OJIHOBpEMEHHO (pyHKIMEH S ¥ t Ap, B YaCTHOCTH TNPHU 3aKayKe rasza JJisd 3apaHee yCTaHOBJICHHON
CETKU CKBaYKUH.

Kakoe ycioBue siBisieTCsl ONHUM M3 OYEBUAHBIX TPEOOBAHUMU, MPEIBSIBIAEMbIX K PalllOHAIBLHOM
CXeMe pa3MeIeHUs 3aIaHHOTO KOJTMYECTBA PSAOB CKBAKUH UITU TaJIepe, MX MPeCTABISIOMIUX MTPH
ra30-BOJJOHAIIOPHOM PEXUME.

UTO MOXKET CITYKHUTh I U300paKeHHsI TCUCHHUS B TIACTE MTPH Ia30-BOJOHAIIOPHOM PEKUME, Te Ha
KOHTYpax MUATaHUS CO CTOPOHBI 0OOMX BBITECHSIONIUX areHTOB U3BECTHBI AaBICHUS (Px)1 U (Pk)2.
Uro sBnsercss (QyHKIHEW TMOJIOKEHHUS KOHTYpa, MPU TPABUTAIMOHHOM pEXHME, KOrjaa B
KpyTONQIalolleM IUIacTe Hamop OOYCJIOBIEH TOJBKO PAa3HOCTHIO BEPTUKAIBHBIX OTMETOK,
YMEHBIIAIOIEHCS PU UCTOLICHHUH I1JIACTa.

MeToapl Mo BUAY NPUMEHSEMOro TMpoIlecca MOXXHO MOJAPAa3AeNiiaTh Ha CIEAYIONIUe TPYIIIbI.
[Iepeuncnure ux.

Kax Ha3pIBaeTCst METO/I TOBBIICHHS KOY(DPHUITMEHTOB U3BICUCHHS HE(PTH ITyTeM BBHITECHEHUS HEPTH
BOJIHBIMU PACTBOPAMHU XUMUYECKUX PEAreHTOB (IIOJIMMEPOB, MOBEPXHOCTHO-AaKTHBHBIX BEIIECTB,
KHCJIOT, IIeJI0uei), MULIEJUIIPHBIMU PACTBOPAMHU U Jp.

Kak HaspiBaeTcsi METOJ MOBBIMICHUS KOI(PPUIIMECHTOB HM3BJICUEHUS HE(TH MyTeM HAarHETaHWUS B
MJIACTHI TEMJIOHOCUTENEH—TOpsAYEid BOIbI WU Tapa

Kak HazpiBaeTcsi METOJA TMOBBIMICHUS KOAIPGOUIIMEHTOB H3BJICUCHHUS HEPTH IyTeM MPUMEHEHUS
MPOLIECCOB BHYTPHUILIACTOBOTO TOPEHUSI HEPTU — «CYXOr0», BIaKHOTO WJIM CBEPXBJIAKHOTO, B TOM
YHCIIe C yJacTHeM IIeNIoue, OKCHIaTa u JIp.

Kak HaszpiBaeTcs MeTO] MOBBIIEHHUS KO3(PPHUIMEHTOB H3BICYCHUS] HEPTU MyTeM NPUMEHEHHS
pacTBOpUTEIICH, YTIIEBOJOPOIHBIX Ta30B MO BHICOKUM JIaBICHUEM

UYTo mMoKa3bpIBalOT HCIBITAHWE METOJOB IMOBBIIIEHUS KOIPPHUIMEHTOB H3BIEUYeHUS HeTH B
MPOMBICIIOBBIX YCIOBHSIX.

Yro HeoOX0IMMO Y4YUTHIBaTb NpU OOOCHOBAHWUU TPUMEHEHHS] HOBBIX METOJOB MOBBIILICHUS
KOX(PUITMEHTOB U3BJICUCHUS HEPTH

Kak Ha3bIBaeTcsi rpymma MeTOJOB OCHOBaHAas Ha HAarHETAaHWU B MPOJYKTHUBHBIE IIACTHI BOIHBIX
pacTBOpPOB XMMHUYECKUX BelecTB ¢ KoHUeHTpauuei 0,02 — 0,2 %.

Ha ckonbko mo3BossieT 0kuaaTh yBearnueHue K03 PUIeHToB U3BIeUeHUs HEPTH 110 CPAaBHEHUIO C
UX BEIMYMHOM TIpu OOBIYHOM 3aBOJHCHUM TPU TPUMEHCHHH METOAOB 3aBOJAHCHHUS C
UCIIOJIb30BaHNEM XUMHUYECKUX PEAareHTOB B HAUAIbHBIX CTAIUSIX pa3paboTKu

Kaxkoif pacTBOp M3BECTKOBOTO CHOc0o0a HEHUTpalu3aluy CYUTACTCS HAUOOJIee MPUEMIIEMBIM IS
BBITECHEHUS He()TU BOJHBIMU PACTBOPAMH MOJIHUMEPOB.
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. JAns Kakux 3anexeil peKOMEHAYETCsl METO]l BRITECHEHHS He(hTH BOJHBIMU PACTBOPAMHU MOJUMEPOB
Ha OCHOBE pacTBopa nojuakpuiamua (ITAA)
Cyns mo kakuM JaHHBIM, Ho0aBka [IAB B HarHeTaemyro BOAY YIy4IlIaeT OTMBIBAIOIINE CBOMCTBA
BOJIbI: CHIDKAETCS MOBEPXHOCTHOE HATSKEHUE BOJIBI Ha TpaHHMIle ¢ He()ThIO, yMEHbIIAETCSl KPaeBOi
yroJI CMaYuBaHUS | T.1.
Bo ckonpko mpuUMEpHO OIEHMBAIOT B HACTOSIEE BpeMsi BO3MOXHBIM MPHUpPOCT Kod(uimeHTa
u3BleYeHUs He(PTH OT NPHUMEHEHHS METOJa BBITECHEHUS HEPTH BOJHBIMU PACTBOPAMH
MMOBEPXHOCTHO-aKTUBHBIX BemiecTB (ITAB)
Ji1s1 uero nmpeaHa3HavyaeTcsi B OCHOBHOM METOJ BHITECHEHUS HE(DTH MHULIEIUIIPHBIMU PACTBOPAMHU
Kakas cpenHssi mpoOHUIIaeMOCTh IUIACTOB JKeJlaTesIbHA MPH BBITECHEHUH HEPTH MULEIUISIPHBIMU
pacTBopamu
Kakoli Temneparypbl He IOJDKEH MPEBBIIATh IUIACT MPU BHITECHEHUH HEPTH MULEIUISIPHBIMHU
pacTBopamu
Ha ueM ocHOBaHO npuMeHeHHEe TeII0()U3NUECKUX METOI0B
. UTO NpHUMEHSIOT B KayecTBE TEIUIOHOCHTENECH NpPHU TEIUIOPHU3MUECKUX METOJaX YBEIHYEHUS
He(TeOTIa4M II1aCCTOB
Kakne 00BeKTHI ¢ IractaMu 1enecoodpa3Ho BEIOMPATh IpU BBITECHEHUU HE()TH TapoM
Kakune 00beKTHI ¢ mmacTaMu HanboJiee 0JIaronpusITHBI JJIs IPOIlecca BRITECHEHUS HEPTH mapoM
Kakne 00BeKTHI C mractaMi HauMeHee OJIaronpusITHHI JUIS IIpoliecca BBITECHEHUsT HeTH apoM
[Ipy Kakux pacCTOSHUSX MEXKIy CKBaXMHAMHM cuuTaeTcsi HauOosee 3()(PEKTUBHBIM METOA
BBITECHEHUS He()TH TapOM
Kaxkoit MeTo1 MOKeT IPUMEHATHCS JUTsl pa3pab0TKH HE(TSIHBIX 3aJI€KEH BHICOKOBA3KUX HedTel C
IeJIBIO TIOBBIIIEHHS KO PHUIMEHTa U3BJICUeHUS He(DTH U3 3aJeKell BhICOKonapauHUCTHIX HedTei
JUISL IPEIOTBpAILleHUs BbIMaieHus napaduHa B riacre.
K kakoMy MeTony mOBbIIEHUS He(TEOTHauM IUIACTOB OTHOCUTCS METOJ OCHOBAaHHBIA Ha
CIIOCOOHOCTH TIJIACTOBOM He(THM BCTyHmaTh B PEAKIMM C HATrHETAEMbIM B IUIACT KHUCJIOPOJIOM
(BO37yXOM), CONPOBOXKIAIOIIMECS BBIICTICHUEM OOJIBIIOrO KOJHMUYECTBA TEIia (BHYTPHUILIACTOBBIM
«TOPEHHUEM»).
J1s KakuxX TUIIOB KOJUIEKTOPOB IIPUMEHUM BJIGKHBI U CBEpPX BIAXKHBIA IPOLECC TOPEHUSA
MpOTEKAIOIU pu TemnepaType — coorBeTcTBeHHO 400 — 500 u 200 — 300 °C
K xakomy MeTony MOBBIIICHUS HE(PTEOTTAuN OTHOCST BBITECHEHHE HE(TH CMEIINBAIOIIUMUCS C
HEIO areHTaMM — IBYOKHChIO yriaepoaa COz, COKMKEHHbIMUA HEPTSIHBIMU ra3aMy (IIPEUMYILECTBEHHO
MPOIMAaHOM ), 000TaIEHHBIM ra30M (METAHOM CO 3HAYUTENBbHBIM KomrnuecTBOM Cz — Cs), CyXUM ra3oM
BBICOKOTO JaBJICHUS (B OCHOBHOM METaHOM).
JUIs KakuxX TJIaCTOB PEKOMEHIYETCS METOJbl BBITECHEHUS HE(TH ra3oM BBICOKOTO JABJICHUS U
0o0oramieHHbIM ra3oM

Oo0pa3sen aTTecTallHOHHOTO OUJIeTa

ATTECTALIMOHHBIN BUJIET Ne 1

1. Meroap! 0 BUAY NPUMEHSEMOI0O IPOLECCA MOXKHO IMOAPA3AEIATh HA CIEAYIOLIUE TPYIIIBI.
[lepeuncnure ux.

2. Kak Ha3pIBaeTCs METOJ MOBBIMIECHUS KO3()(UIIMEHTOB M3BJICUCHNUS HE()TH IyTEM BBITECHEHHS
HE()TU BOAHBIMHM PACTBOPAMHU XUMHUYECKUX PEareHTOB (IOJIMMEPOB, IOBEPXHOCTHO-aKTUBHBIX
BELIECTB, KMCJIOT, IeJI0Uei), MULIEJUIAPHBIMUA PAaCTBOPaMHU U Jp.

3. Kak Ha3bIBaeTCs METOJI MOBBILIEHUS KOA(QGHUIIMEHTOB U3BJICUEHNs HE(YTU IyTEM HArHETaHUS B
IJIACThI TEIJIOHOCUTEIIEH—TOpAYEH BOBI UIIU I1apa

7.1.3 Bonpochl K 3a4eTy
dusnyeckoe COCTOSIHAE HEPTU U ra3a NpH pa3IMyHbIX YCIOBHAX B 3aJIEKHU
dusnueckue cBOMCTBa HEPTH U Taza
XUMHYECKUH cocTaB HETH U Ta3a
PacTBOopuMoOCTb ra3a B He(hTH
OO11e MOHATHUS O TOPHBIX MOPOAAX



6. VYcnoBus 3aseranvsi yriieBoAOpPOJIOB B 36MHOU KOpe

OOBeKT U cucTteMa pa3paboTKH.

8. OCHOBHBIC TapaMeTphl, XapaKTePU3YIOIIHE pPA3IUYHbIE CHCTEMBI pa3pabOTKH HEPTIHBIX
MECTOPOXKICHUM.

9. Pexumbl paboThl HEPTAHBIX IJIACTOB.

10. Cuctemsl pa3paboTKu 6€3 BO3IECHCTBHSI M C BO3ICHCTBUEM Ha TLIACT

11. TuapoannaMuyeckasi cxema HeTSHOM 3aJIeKU

12. PanioHanbHasi cxema pa3MeleHHs CKBaXXUH B HE(PTSHBIX IJIACTaX C HAIOPHBIM PEKUMOM

13. TuapoarHaMUYECKUE OMpPEEICHUST OCPETHEHHBIX 3HAYCHUH HEKOTOPHIX MapamMeTpoB He(TSIHBIX
IJIACTOB — MIPOHUIIAEMOCTH U MOIITHOCTH

14. ®U3UKO-XUMHUYECKHE METO/IbI BO3ACHCTBUS Ha IJIACT

15. TerioBeIle METOBI BO3AEUTCBHUS HA IUIACT

16. ®onTaHHBIN CTIOCOO

17. KommpeccopHsbIii criocod

18. DxcmmyaTanys CKBaKUH INTyOMHHO-HACOCHBIMH YCTaHOBKaMH

19. LlenTpoOEKHBIE SITEKTPOHACOCHI

20. JIpyrue cmocoObl SKCILTyaTallii CKBaKUH

=

OﬁBa3eu @nneTa IJIS 3a49eTa
MI/IHHCTEPCT]%O HAVYKU U BbICH.[EFp OBPABOBQHH}I POCCI/H/ICISOI/I ®OEJIEPALIUN
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOU TEXHUYECKNM YHUBEPCUTET

nMeHHu akagemuka M.J[. MUJIMOHILIMKOBA

Jucuunminna «Pa3padoTka u IKCIJIyaTamnus ra30BbIX H ra30KOHIEHCATHBIX MECTOPOKIEHHI
Nuctutyr__Hedtr mraza  mpoduiie « IKCIUTyaTaIus U 00CIy)KMBaHUE 00BbEKTOB T00BIYU HEPTHY
ceMecTp
buner 1

1. PacTBOpHMOCTb ra3a B He(TH.
2. Pexumbl paboThl HEPTIHBIX TIJIACTOB.
3. Kommnpeccopsslii criocod.
Yr1Bepxaaro:

« _» 20 1. 3as. kagheopoii

7.2 BocbMoii cemecTp
7.2.1 Bonipochl K nepBoii pyOes;KHOM aTTeCTAUN
PacckaxuTte o0 npenHa3HaY€HUU KOJIOHHOM TOJIOBKU?
Hapucyiite Tpu OCHOBHBIE CXeMBI O0BS3KH KOJIOHHON TOJIOBKHU?
N3 gero coctont 000pya0BaHUE KOJOHHON TOJIOBKU?
Kakumu ycrnoBusiMu onpeenstorcs: paboTta GOHTaHHOM apMaTypbl BO BpeMst (POHTaHUPOBAHHS
CKBaXUHBI?
Kak paznunuarorcs apMaTypsl BBIITyCKa€Mbl€ IPOMBIIIIEHHOCTBIO?
N3 gero cocrout ¢poHTaHHAs apMaTypa’?
Pacckaxure npo TpyOHYIO TOJIOBKY?
Jlnst wero nmpeaHasHadeHa (hoHTaHHAS enKa?
9. Kakune MaHOMETpHI YCTaHOBIICHBI HA YCThE (POHTAHHON CKBaXKUH?
10. TlepeuncnuTe OCHOBHBIC PJIEMEHTHI (POHTAHHOU apMaTyphI?
11. Kakue npenmMyliiecTBa UMEIOT 3alIOPHBIE OpraHbl Epe 3aBUKKAMU?
12. HazoBute Tumbl (GOHTAHHBIX apMaTyp?
13. J{ns uero npennaznayenst HKT?
14. JlaitTe onpeaesieHns BRI30Ba IPUTOKA KUAKOCTH (Ta3a)?
15. JlaiiTe onpeaesieHre OCBOEHUIO CKBAKUHBI?
16. IlepeuncnuTe MECTh OCHOBHBIX CITOCOOOB BBI30BA MIPUTOKA?
17. JlaiiTe moHsiTHe O criocoOe TapTanue?
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Pacckaxure o cmoco6e Ha3bIBAEMOM TapTaHUEM?
Pacckaxute o crmocobe Ha3pIBa€MOM IMOPIITHEBaHUE?
Pacckaxure o cocobe Ha3bIBA€MOM 3aMeHa CKBaKUHHOU KUIKOCTH?
Pacckaxkute o crmocobe Ha3pIBa€MOM KOMITPECCOPHBIN CIIOCOO OCBOSHUsA?
Pacckaxkure o cmoco6e Ha3bIBAEMOM OCBOEHHE CKBA)KUH 3aKAUYKOH ra3upOBAHHOMN JKUIAKOCTH?
Pacckaxxute o cnocobe Ha3blBaéMOM OCBOEHHE CKBaXXMHBIMH Hacocamu?
Hanumure popmyny 6ananca sneprun?
YeM 1o cymiecTBy sABISETCA ra3nu@THAsE CKBAXKUHA
Pacckakure 00 NpUHIMITHAIEHON cXeMe raziudra
[Touemy He TpUMEHSIOT pAUQT (TTOTBEM 3a CUET BO3/1yXa), a TMOJIb3YIOTCS Ta3audToM
JlocToMHCTBA SPAUPT MO CPABHEHUIO C raznudTom
Kakyto cucremy raznudTHOMN 3KCIUTyaTalluy Ha3bIBAlOT KOMIIPECCOPHBIM T'a3nu(pTOM
Kakyto cucremy ra3nuTHON 3KCIUTyaTallMi HAa3bIBalOT OECKOMIIPECCOPHBIM ra3iudrom
Kakyto cucremy raznuTHOMN 3KCITyaTalluy Ha3bIBAlOT BHYTPUCKBAKUHHBIM ra3inudTom
Hapucyiite cxembl KOHCTPYKIUI ra3au(THRIX MOABEMHHUKOB (IBYXPSIIHBINA MOIBEMHUK;
HOJYTOpapsAAHbIN OABEMHHUK )
Hapucyiite cxembl KOHCTPYKIUI ra3au(THRIX MOABEMHHUKOB (OJHOPSIIHBIN MTOAbEMHHUK;
OJTHOPSITHBIN MOTBEMHUK ¢ PAOOYUM OTBEPCTHEM )
Pacckakure 0 JOCTOMHCTBAX M HEOCTATKA JIBYXPAJHOTO MTOABbEMHHUKA
Pacckaxute 0 JOCTOMHCTBAxX M HEJOCTATKa OJNHOPAIHOTO IOJbEMHHKA
Pacckakure o HoJbeMHUKE C pabOYUM OTBEPCTHEM
Pacckaxxute 00 AByX cxemax, Py KOTOPOH MOXKET paboTaTh Jt00ast KOHCTPYKIUS ra3au(THOTO
NOTbEMHHKA
Jst gero HeOOXOIMMBI Ta3 MU THBIC KianaHa
Bce raznudTHbIe Ki1anaHbl 10 CBOEMY Ha3HAUYEHHIO MOXKHO Pa3feiUTh HA TPH TPYIIIHI.
Ilepeuncnure 3TH TPYNIIBL.
Pacckaxxure 06 0COOCHHOCTAX KOHCTPYKTHUBHOTO MCIIOTHEHHS Ta3IU(THBIX KIIAaHOB
Hapucyiite 1 00bsiICHUTE IPUHIMITHAIBHYIO CXEMY MPYXHUHHOT'O KJIallaHa
UYro BXOIUT B HA3eMHOE 00OPY0BAaHHUE MPH IITAHIOBOM HACOCHOW HKCIUTyaTaI[MH CKBAYKUH
Yo BXOIUT B MOJ3eMHOE 00OPYZOBAaHUE NPH IUITAHIOBOM HACOCHOW IKCILTyaTal[Ml CKBAYKUH
Pacckakure o mpuHIIE padOThI IITAHTOBOM HACOCHON AKCILTyaTallud CKBAXKHH
OO0nacTh NPUMEHEHHS NOTPYKHBIX LIEHTPOOEKHBIX AIEKTPOHACOCOB
[Tpuniun paboThl MOTPYKHBIX HEHTPOOESKHBIX IEKTPOHACOCOB
PacckaxxuTe U3 KakuX OCHOBHBIX JIEMEHTOB COCTOUT MOTPYKHbIE IEHTPOOEKHBIE IIEKTPOHACOCHI
I'ie HE pekOMeHIyeTCsl IPUMEHSTH MOTPYKHBIE IIEHTPOOESIKHBIE IIEKTPOHACOCHI
Jnst gero nmpeaHa3HavYeH OOpaTHBIN KIIallaH U CJIMBHOM KJlanaH
OO6nacTh MPUMEHEHHS MOTPYKHBIX MOPITHEBBIX HACOCOB € THAPOIPUBOIOM
PacckaxkuTe U3 KaKux OCHOBHBIX 3JIEMEHTOB COCTOUT MOTPYKHOM MOPITHEBOM HACOC C
TUIPONPUBOAOM
PacckaxuTe 0 BUHTOBBIX ITOTPYKHBIX JJIEKTPOHACOCAX
Pacckaxxure o BUOpoHacocCHOM crioco0e T00bIYM He()TH U3 CKBaKUH
Pacckaxxute o nuadparMeHHOM Hacoce
Ob6nacTh npUMeHeHUs KOMOMHAIIMK OTPY>KHBIX HACOCOB C ra3inToM

Oo0pa3zen aTTeCTAMOHHOTO OMJIETA

ATTECTAIIMOHHBIN BUJIET Ne 1
Pacckaxxute 06 0COOEHHOCTSIX KOHCTPYKTUBHOTO MCTIONTHEHUS Ta3Iu(THHIX KIamaHOB
Hapucyiite 1 00bsicCHUTE TPUHIUIHAAIBHYIO CXEMY IPY>KHUHHOTO KJlarmaHa
Yrto BXOAWT B HA3eMHOE 000PY0BAaHUE TIPH IITAHTOBOW HACOCHOM AKCIUTyaTaIlii CKBKHH

7.2.2. Bonnpochl KO BTOPOil py0eKHOIl aTTecTaunu
DKCIUTyaTanusi CKBaXKUH MIPH HU3KUX 3200 HBIX TaBICHUIX
I'mapaBauyeckuii pa3pbiB I1acTa
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KucnortHoe Bo3zeiicTBre Ha pu3ab0iHYI0 30HY CKBayKUHBI

Mty ibCHO-yIapHOE BO3ICUCTBUE HAa TPU3A00MHYIO 30HY CKBaKHHBI

BubpoBo3neiicTBre Ha Mpu3ab0iHYI0 30HY CKBa)KUHBI

DIIEeKTPOTHAPABINYECKOE BO3/ICHCTBHE HA MPHU3a00HHYIO 30HY CKBaKHHBI

Bune! u knaccupukanus moa3eMHbIX pad0T CKBaKUH

Arperatbl, IpUMEHsIEMBbI€ I MOA3EMHBIX pabOT CKBaKUH

O6opynoBanue, MPUMEHIEMOE JIJIsl TIOJI3EMHBIX PabOT CKBAXKHUH

HHCTpyMEHT, MpUMEHSIEMbIH IJIsl IOJI3EMHBIX paboT CKBaXHH

. TekyImui peMOHT CKBayKUH

KanurtanbHblii peMOHT CKBaKUH

OxpaHa OKpyKaroIei Cpe/bl P MPOU3BOICTBE MOI3EMHBIX PEMOHTOB CKBAXKUH

CucTemMbl COBMECTHOTO cOOpa U TpaHCTIOpTa HepTH U raza

Cxemsbl cOopa 1 TpaHcTIOpTa HEPTH Ha IPOMBICIIE

CxemblI cOOpa raza u KOH€HcaTa Ha MPOMBICIIE

3amMepHbIe YCTaHOBKH cUCTeM HedTerazocOopa

YcTaHOBKY 7151 HOATOTOBKU HEDTH

Ob6opynoBanue 115 cOopa v MOATOTOBKH HEYTH

Onpenenenne 3a00MHOTO IABJICHUS B CKBaKWHAX

HccnenoBanue CKBaXXUH MPU CTAIIMOHAPHBIX PEKUMAX (QUIIbTPAIIH

HccnenoBanue CKBaXXKMH METOJOM YCTAaHOBUBIIMXCS OTOOPOB MpHU JJIUTENBHON CTaOWIM3aluu

JaBJIEHUE U IEOUT

Omnpenenenue 3amacoB raza

Pexxum paGoThl MECTOPOKACHUS

HekoTopsie 0co6eHHOCTH pa3paOOTKH ra30KOHI€HCATHBIX MECTOPOXKACHUN
OO0pa3sen aTTecTallHOHHOTO OUJIeTa

ATTECTAIIMOHHBIN BUJIET Ne 1
OxpaHa OKpy>Karolien cpeipl Ipu MPOU3BOJCTBE MOJ3EMHBIX PEMOHTOB CKBAKUH
CucTtemMbl COBMECTHOTO cOOpa U TpaHCTopTa HepTH U raza
Cxemsbl cOopa 1 TpaHcTopTa HETH Ha TPOMBICIIE

7.3 Bonnpochkl K 3K3aMeHy
duznyeckoe COCTOsIHNE HEPTH U ra3a NpU Pa3IMYHBIX YCIOBUSIX B 3aJICKH
OU3NKO-XUMUYECKUN CBOWCTBA HE(TH U ra3a
PacTBopuMocCTh He(pTU U 1aBlIeHUE HACHIIICHUS ra3a B HEPTH
OO01mre NOHATHS O TOPHBIX MTOPOAAX
VYcnoBus 3ajieranus yrieBoI0pOI0B B 36MHOM KOpe
OOBexT U cuctema pa3paboTKu
OcHOBHBIE TIApaMETpPbl, XapaKTEePHU3YIOIIME pA3JIUYHBIE CUCTEMBl Pa3pabOTKH HEPTIHBIX
MECTOPOXKACHUI
PexxumMbl paboThl HEPTIHBIX TIIIACTOB
CucreMsl pa3paboTku 6e3 BO3ICUCTBUS U C BO3ICHCTBUEM Ha TIACT
PerynupoBanue pa3paboTku He(TAHBIX U Ta30BBIX MECTOPOXKICHUI
lMunponuuamudeckas cxema HEQTSIHON 3aeKH
PanmonanpHasi cxema pa3MeIlleHns CKBaKUH B HE(TAHBIX IUIACTaX ¢ HAIOPHBIM PEXKUMOM
lMunponuHaMuveckre OMpeesieHrsT OCPEAHCHHBIX 3HaUYE€HUH HEKOTOPHIX MapaMeTpoB HE(DTIHBIX
IJIACTOB — MIPOHHUIIAEMOCTH ¥ MOILITHOCTH
DU3UKO-XUMUYECKHE METOBI BO3JCUCTBUSA HA TUIACT
TenaoBbie MeTOAEI BO3ACHCTBUSA HA IIACT
DOHTaHHBIH CITOCOO
Kommpeccopssiii criocod
DKCIuTyaTanusi CKBaKHH TNTyOMHHO-HACOCHBIMU YCTAaHOBKAMH
. llenTpoOeKkHbIE 3JIEKTPOHACOCHI



20.

21

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
. Texymuii peMOHT CKBaKUH
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

33

45.
46.

Hogeiimme crnocoObl SKCIUTyaTallii CKBayKUH

. @aKTOpPBbI, OCIOKHSIOIINE MTPOLECC IKCIUTyaTallul CKBayKUH
DKCIuTyaTtanusi CKBaXKHUH ITPH COBPEMEHHBIX METO/1aX MOBHINICHUs He(Te-, Ta300TAaUN

DKcIuTyaTalus CKBaXKUH MTPU HU3KUX 3a00MHBIX TaBICHUIX
I'mppasinnueckuii pa3phlB I1acTa
KucnorHoe Bo3aeiicTBHE HA TPU3a00MHYIO 30HY CKBaYKUHBI
HmnynabcHO-yaapHOE BO3/IEHCTBHE Ha MPU3a00HYI0 30HY CKBaYKUHBI
BubpoBo3aeiicTBrue Ha pu3aboiHyI0 30HY CKBa)KUHBI
DJeKTpOruApaBInYecKoe Bo3IeiiCTBHE Ha MPH3a00IHYI0 30HY CKBayKUHBI
Bune! 1 knmaccudukanys no13eMHbIX paboT CKBaXHUH
ArperaThbl, IpUMEHsSEMbIE JJIs1 TOJ3EMHBIX PadOT CKBAXXUH
O6opynoBaHue, MpUMEHSIEMOe 7Sl IOJ3€MHBIX pab0T CKBaKHH
WHCTpyMeHT, MpUMEHsIeMBbIH [Tl TOI3€MHBIX paOdOT CKBayKUH

KanuranpHblil pEMOHT CKBaYKUH

OxpaHa oKpy’Karole cpeibl MPH MPOU3BOICTBE MOI3EMHBIX PEMOHTOB CKBAaXKUH

CucTtemMbl COBMECTHOTO cOOpa U TpaHCIopTa He(TH U rasa
Cxempbl cOopa u TpaHcTiopTa HeTH HA TIPOMBICIIE

Cxempbl cOopa ra3a 1 KOH/I€HCaTa Ha IPOMBICTIe

3amepHbIe YCTAaHOBKH CHCTEM HedTerazocbopa

YcTaHOBKM /715 TOATOTOBKH HE()TH

O6opynoBanue A cOopa U MOATOTOBKHA HEPTH
Omnpenenenue 3a00HOTO JaBICHUS B CKBAKUHAX

HccnenoBaHue CKBaXKHH MIPU CTALIMOHAPHBIX PEKUMAX QUIBTPALIIH
HccnenoBanne CKBaKMH METOJIOM YCTAHOBHMBIIUXCS OTOOPOB IMpPH JUIMTENBHOW CTaOMIM3aLUU

naBiIeHUS U nedura
Omnpenenenue 3amacoB ra3a
OcobeHHOCTH pa3pabOTKH Ta30KOHAEHCATHBIX MECTOPOXKIACHHU I

Oo0pa3en Oustera 11 IK3aMeHa

MHHHCTEPCTBO OBPA30BAHHS H HAVKH POCCHHUCKOH ®E/JTEPAITHA
TPO3SHEHCKHI T'OCYJTAPCTBEHHBIA HE®TSIHON TEXHHYECKHIL
VHUBEPCHTET
mM. arajg. M. MAJLTHOHIITAKOBA

IK3aMeHADHOHHBIH OHJIeT Ne 1

JIHMCIHIITHHA Paspadorra m JHI'M

DakyIbpTET I'TI npoduns  21.03.01 HP-15-2 CeMECTP 8
1 PacckaxuTe 0 HH3HYSCKHAX COCTOAHHAX He(ITH H rasa OpH PasiIHYHEX YCJIOBHAX B 3AJICKH
2.  Korza npEMeHAIOT CHCTEMEL ¢ 3aKOHTYPHBIM 33BOJHEHHEM H ¢ BHYTPHKOHTYPHBIM 3aBOJHEHHEM?
3. PaccraxuTe 0 cocobe HA3EIBASMOM KOMIPECCOPHEIH crocod ocBOSHHAT
VYTBep:Iaw:
W« » My 1 3ae. kagpeopoii




7.4 Texymuii KOHTPOJIb
Oo0pa3zen 3aganus
IIpakTnueckas padora 5. 'mapoanHaMu4YecKHe HCCIEI0BAHUA CKBAaKMH
Onpexnenenue 3a00iHHOTO AABICHUS TPU KOHCTPYKLIUU TOPU3OHTAIBHOTO CTBOJIA 0€3 (POHTaHHBIX

TpyO B TOPU30HTAILHON YAaCTH U C OOJIBIIUM PAINyCOM KPUBHU3HBI

3a0oiiHO€ aBJCHUE Yy TOpIa TOPU30HTAIBHON CKBaKUHBI € OOJIBIIMM PayCOM KPUBU3HBI U
6e3 (oHTaHHBIX TPYO B FTOPHU3OHTAIBHOM YacTH CTBOJIA OIIpeieNseTcs no Gpopmye

P2 = (P2 .67 40, 0°+0,0°], "

rae P.q- 3a00iftHOE MaBieHre y IHa (TOoplia) TOPU30HTAIBLHON CKBOKHHBI

S=0,03415*p*HIZ T ,
cp. ep.
(:2)

H - BepTuKanbHas riiyOrMHa TOPU3OHTAIBHON CKBAXUHBL; Zcp - CPeIHUN KOIDPUIHEHT
CBEPXCKMMAEMOCTH, OTpeeseMslii ans yenopuit 7% DT0 0T/ 2y p o — (PyAP34.)/2; T 5w, Pon -
COOTBETCTBEHHO CPE/IHUE 110 BEPTUKAITBHON W UICKPUBJIICHHOM YacTsIM CTBOJIA 3HAYCHUS
TCMIICPATYPhI U OABJICHUS T3,H Pg.n, - COOTBCTCTBCHHO 3HAYCHUS TCMIICPATYPhI U JaBJIICHUA Y
CEUYEHHUs OT UCKPUBIICHHOTO Y4aCTKa K TOPU30HTAIILHOMY

8, =1,377- A - 22, - 12, . (¢*n-/d, o)

rae o - KoahHUIKUEHT TUAPABINYECKOTO CONMPOTUBICHUS; Zcp , 1cp- NACHTUYHBIE

3HAYCHUSIM OHTHUX TMapameTpoB B ¢opmyine (2) K0dpPHUIMEHT CBEPXCKUMAEMOCTH M CPETHSSA
TeMIepaTypa.

S =003415*p*L/Z *T (15)
1, . cp. . .
rae Ly - oOmias minHa p P BEPTUKATbHON W UCKPUBICHHOU
YaCTH CTBOJIa CKBAXXUHBI, onpeaeseMast opMysIoi:

=L +.1
6. 2
rae Ls- mnmmHa BepTukaibHOM wactu ctBona Le=Hs; Lo- miMHa WMCKPUBICHHOW 4YacTu CTBOJIA,

ompenensiemMas mo ¢popmyJe

L,)=2*E*R*af360._

[Mapametp O Mo rOpH30HTAIEHOM YaCTH CTBOJIA OIIPEEIseTCs Mo Gopmyie:

5
0,=0,094\, - Z oy, - p- Lo/,
(7)
rae O; - koadhUimeHT rugpaBIudecKoro COMpOTHBICHNS TOPU30OHTATLHON YaCTHCTBOJA.
Tak kak B paccMaTprMBaeMoOM BapuaHTe (POHTaHHbIE TPYOBI CITYIIEHBI TOJILKO B BEPTUKAJIBHYIO U
MCKPUBJICHHYIO YacTH CTBOJIA, BelnunHa i 1omkHa COOTBETCTBOBATH COMPOTUBIICHUIO 0OCAIHBIX
KOJIOHHA,

Cpennsist TemiiepaTypa 1o Topu30HTaIbLHON YacTH CTBOJIA U OmpenenseTcs no popmyie:



; (T ; 7.
rcp.e. “3.:1.+ F;f.d.” '

(8)
rne Tsp. T 30- COOTBETCTBEHHO TEeMIEpaTyphl raza y Mepexojia TOPH30HTAIBHOTO YYacTKa K
HMCKPHUBJIICHHOMY M y JTHA (TOpIa) TOPU30HTAIBHOTO CTBOJIA;

Zcp.z-

cpenHuit KOAPPUIMEHT CBEPXCIKUMAEMOCTH Ta3a MPpH YCAOBUH Tepr U Pepr., T Pepo.= (Psn+P3.0.)/2;
P :., Py - 32001 HBIC NABJICHUS y CEUCHHSI OT HCKPUBIEHHOTO y4acTKa K TOPH30HTAILHOMY U Y JIHA
CKBa)XXUHBI; L.~ JINHA TOPU30HTAIIBHON YaCTH CTBOJIA.

JlaGopatopnass padora 1. OmnpeaeseHne CTPYKTYpPbl  BOCXOASIIEr0 IMOTOKA
ra30KHIKOCTHON CMeCH.

OO01me moJI0KEHN .

Onucanue yCTaHOBKHU M MOPSAZAOK MPOBEACHUS 1aO0OpaTOPHON pabOTHI.

O6paboTka pe3ynbTaTOB U3MEPEHUN.

Meps! 6€3011aCHOCTH MIPU MTPOBEACHUH JTaOOPaTOPHON pabOTHI.



OnuncaHue nokasarejiei u KPpUTCPUCB OLICHUBAHUS KOMHGTGHHHﬁ Ha Pa3IMYHbIX 3Talax ux (I)OpMI/IpOBaHI/IH, OIMHUCaHUC HIKaJbl OLICHUBAHUA.

Taoéauua 6
Mna eMbIe De3 ATEI OCBOE Kpurepun oneHuBanus pe3yJbTaToB 00yUYeHHs HanMeHOBaHHE
JAHHUPYEMBI JbTATHI 0CBOCHUSA
Py ROMI;[eTyeH . menee 41 6217108 41-60 6asoB 61-80 6a1108 81-100 6a1108 OlIEHOYHOTO
I (Hey10BJIETBOPUTEJIbHO)|(Y10BJIE€TBOPUTEIBHO) (xopomo) (oTJIMYHO) cpeacTaa

IIK-1. CriocoOHOCTB OCYIIECTBIATh U KOPPEKTUPOBATH TEXHOIOTUYECKHE MPOIECCHl HE(TETra30BOr0 MPOU3BOJICTBA B COOTBETCTBUU
¢ BeIOpaHHOU cdepoil mpodecCHnoHaTbHOM eITeTbHOCTH

CdopmupoBaHHEIE,
3HaTh: OCHOBHBIE IPOU3BO/ICTBCHHBIE CdopmupoBanHbie
MPOLIECCHI, MPEJICTABISIONINE €IUHYIO PparveHTapHbie Henonuble 3Hapus | 10 COACPAKAIIIC CHUCTEMAaTUYECKUE
’ ) 3HAHUSA OTJIeTIbHBIE TIPOOEITBI
LENOYKY HE(Tera30BbIX TEXHOIOTHA. 3HAHUA
3HAHUA
YMerb: 1mpu  B3aUMOJACHCTBHM  C
CEPBHUCHBIMU KOMITaHUSIMU u VMCHIS HOMHbLE
CIIEIUATUCTAMU TEXHUYECKUX CITYKO ? CdhopmuposanHbie
obDe oBa X HOTOICOKIo YacTtuyHble yMEHUs Henonueie ymenust JIOTTYCKAIOTCS
K KTUPOBaThb  TEXHOJIOTHYECKU
pp p N HEOOJIBIIINE OMIHOKH YMCHHA
IPOLECChl €  yY4EeTOM  pealbHOU
CUTYallUH..
Baagerb: HaBbIKAMH  PYKOBOJICTBA B cucremaTtnueckom

NPOM3BOJICTBEHHBIMH TIPOIIECCAMH  C
PUMEHCHUEM COBPEMEHHOTO
000py/IOBaHUs U MaTEPUATIOB.

YacTu4yHOE BJIaJIEHUE
HaBBIKAMU

Hecucremarnueckoe
HpI/IMeHeHI/Ie HaABBIKOB

IMIPUMCHCHUU
HaBBIKOB
AOIMYCKArOTCA

VYcenemrnoe u
CUCTEMATHUYECKOE
MPUMEHEHNE HABBIKOB

3agaHus s
KOHTPOJIBHOU
paboTHhI, TECTOBBIC
3aJlaHusl, TEMbI
pedepatos,
OMIIeTHI

IIK-12. CtocoOHOCTP BBITOIHATH PAOOTHI IO COCTABJICHHUIO MMPOSKTHOM, CITy>)KeOHON JOKYMEHTAIIUH B COOTBETCTBUU C BRIOpAHHOM chepoit
po(hecCHOHATLHOM e TEIIbHOCTH

3HaTh: HOPMATHBHBIE JOKYMEHTBHI,
CTaHJAPTHI, JEUCTBYIOILLNE
WHCTPYKIIUH, METOIUKH
MPOCKTUPOBaHUS B  HedTerasoBoi
OTpaciu.

®parmeHTapHbIe
3HaHUS

Henonurele 3Hanus

CdopmupoBaHHEIE,
HO COZIepIKaliye
OTJeNbHBIE TIPOOEITBI
3HaHUS

CdopmupoBanHbie
CHCTEMAaTHYECKHE
3HAHUS

3agaHus s
KOHTPOJIBHOU
paboThI, TECTOBBIC
3aJlaHusl, TEMbI

pedeparos,




Ymerb: pa3pabaThiBaTh  TUIIOBBIE
MIPOCKTHBIE TEXHOJIOTHMYECKHE | CdopmupoBaHHbIE
p ’ bopwmp ’ CdopmupoBaHHbIE
paboune JOKYMEHTEI ¢ dparmeHTapHbIe HO coJeprKallne

Henosnbie 3Hanus CHUCTEMATHIECKHE
HUCMOJIb30BAHUEM KOMIBIOTEPHOTO SHaHUA OTJeNIbHBIE TIPOOEITbI I
IIPOSKTUPOBAHUSA  TEXHOJIOTUYECKUX 3HaHUSA
MPOLECCOB.
Baanerb: HaBbIKAaMU HKCIOJB30BAaTh
MHHOBAI[MOHHLIE METObI ISt CdopmupoBaHHbie

! A A bopmmp ’ CdopmupoBaHHbIe

peumeHus 3amady  OPOSKTHUPOBAHUA ®parMeHTapHbIE HO coJeprKallne

Henonusle 3HaHUA CHUCTEMAaTHYECKHUE
TEXHOJIOTHYECKUX )54 3HaHUA OTJIeIbHBIE POOEIBI SHAHST
MIPOM3BOJICTBEHHBIX  IIPOIIECCOB B 3HAHUA

He(dTerazoBoi OTpaciy.

OWIEeTHI




8. OcobennocTn peaau3sanvm JTUCHMIUVIMHBI AJI HHBAJIHWI0B U JIMII ¢ OrPAaHUYCHHBIMUA
BO3MOKHOCTAMMU 3/10POBbA

Jlns ocyuiecTBiaEHUS MPOLEAYp TEKYLIETO KOHTPOJS YCHEBAEMOCTH M IPOMEXKYTOUHOM
aTTecTallid OOYyYaloNMXCs CO3/aHbl (DOHABI OICHOYHBIX CPEJCTB, aJaNTHPOBAHHBIC IS
MHBAJIUIOB U JIUI C OTPAaHMYEHHBIMH BO3MOXXHOCTSMHU 3/I0pPOBbS W MO3BOJIAIONINE OIICHUTH
JTOCTKEHUE MU 3aIUIaHUPOBAHHBIX B OCHOBHOW 00pa30BaTEIbHOW MporpamMme pe3yabTaToB
o0ydeHus: U ypoBeHb COPMUPOBAHHOCTH BCEX KOMITETEHIIHH, 3asBICEHHBIX B 00pa30BaTeIbHON
nporpamme. @Dopma mpoBeneHUs ~TEKyIIeW ~aTTecTallud JJis  CTYJSHTOB-WHBAIHIOB
YCTaHABIMBAETCS C YYETOM MHAMBHIYAJIbHBIX TCUXO(PHU3UUYECKHMX OcoOeHHOCTel (YCTHO,
MUChMEHHO Ha OyMmare, MUCHBMEHHO Ha KOMITbIOTEpe, B (opMe TeCTHpOBaHUS U T.m.). llpum
TECTUPOBAHUU JJIsl CIAO0OBUISAIIMX CTYACHTOB HCIOIB3YIOTCS (DOHIBI OLIEHOYHBIX CPEICTB C
yKpynHEeHHbIM 1mpudrom. Ha »5SK3amMeH npuriamaercs CONPOBOXKAAIONIINN, KOTOPBIHA
o0ecrieunBaeT TEXHUYECKOE COMPOBOXKACHHE CTyAEHTY. I[Ipm HeoOXOauMOCTH CTYIEHTY-
WHBAJIHUIY PEIOCTABISCTCS TOTIOTHUTEILHOE BpeMsl Ui TIOJTOTOBKM OTBETa Ha dK3aMeHe (WIn
3auere). OOywaromuecs ¢ OTrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI W 0OydYaromniuecs
WHBaJIUABI 00ECIEYNBAIOTCS TEYATHBIMU W DJEKTPOHHBIMH 00pa30BaTENbHBIMH pPeCypcaMu
(mporpamMmpl, y4eOHBIE TIOCOOMS JUIsl CaMOCTOSITENBHOM paboThl W T.A.) B  dopmax,
aJaNTHPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsI U BOCTIPUATUS WH(OPMALIUU:

1) ;A7 MHBAIMIOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS 10 3PEHHIO:

- s cJenbIX: 3a/laHusl JJIS BBIOJNIHEHUS HAa CEMHHApaX U MPaKTHYECKUX 3aHATHUSIX
opopmitsitoTcst penbedHO-ToueyHbIM WpUPTOM bpaiinsg niau B BUIE IEKTPOHHOTO JTOKYMEHTa,
JOCTYITHOTO C MOMOIIBIO KOMITBIOTEPA CO CIIEUATN3UPOBAHHBIM IIPOrPAMMHBIM 00ecrieueHHEM
JUISL CTIETIBIX, JINOO 3aYUTHIBAIOTCS aCCUCTEHTOM; MMCbMEHHBIE 3a/1aHUs BBITIOJIHSIOTCS HA Oymare
penbedHO-TOYCHHBIM mIpuGTOM bpaing uiam Ha KOMOBIOTEPE CO CIEIHUATU3UPOBAHHBIM
IPOrpaMMHBIM OO€CTIeUeHUEM /IS CIIETIBIX TUO0 HaJIMKTOBBIBAIOTCS ACCUCTEHTY; 00 yUYaroIuMCs
JUTSL BBITIOJIHGHUS 3aJaHUS TPU HEOOXOIMMOCTH TMPEAOCTABISACTCS KOMIUICKT MHChMEHHBIX
MPUHAJJIKHOCTEH 1 Oymara ajisi mucbMa peibepHO-ToueuHbIM mpudTom bpaiins, komnbroTep co
CHEIUAIM3UPOBAHHBIM TPOTPAMMHBIM 00€CTICUSHUEM JIJIS CIICTIBIX;

- 1JIMl cJIa0OBUASIIMX: 0OecreynBaeTCsl MHINBUyabHOE PAaBHOMEPHOE OCBEIICHHE HE
meHee 300 1roKCc; oOyd4arommMmcsl JUIS  BBITIONHEHHWS 3aJaHus TpH  HEO0OXOTUMOCTH
MPEIOCTABIISETCS YBEINYUBAIOLIEE YCTPOHCTBO; BO3MOXKHO TAaK)K€ UCIOJIb30BaHNE COOCTBEHHBIX
YBEJIMYUBAIOIIUX YCTPONCTB; 3aJaHUs JJIs BBHITIOTHEHUS 3aJaHuii 0(QOPMIISIOTCS YBEIUYCHHBIM
mpuQTOoMm;

2) A UHBAIHJIOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS MO CJIAYXY:

- AA8 TJIYyXHX M cjaadocjplammx: o0ecreuyrBaeTcs HaJyhe 3BYKOYCHIIMBAIOIIEH
anmaparypbl ~ KOJUIGKTHBHOTO  TIOJB30BaHUS, TMPU  HEOOXOAUMOCTH  OOydJaromuMmcs
NPEIOCTAaBIAETCS  3BYKOYCWJIMBAIOIIAsl — amnmapaTypa  HWHIUBUIYaJbHOTO  IOJB30BaHUS;
NPEOCTABIISAIOTCS YCIYTH CYyp/IOTIEPEBOTUHKA;

- UIA CJIEMOIJIYXMX JIOIyCKaeTcs NPUCYTCTBHE AaCCHCTEHTA, OKAa3bIBAIOLIETO YCIyTd
TUdIOCYpIOTIEPEBOIUNKA (IOMUMO TPEOOBAHUM, BBITIOIHAEMBIX COOTBETCTBEHHO IS CJICTIBIX U
TITyXUX);

3) nAns UL ¢ TSOKENBIMH HApYIICHUSMH PEUd, TIIYXHX, CIAa0OCHBIIAMUX JEKIUU H
CEMHHAapBbI, IPOBOANMBIE B YCTHOM opMe, MPOBOAATCS B MUCbMEHHOH (opMe;

4) nAns WHBATUIOB WM JIMII C OTPAHUYEHHBIMU BO3MOXHOCTSMHU 3I0POBbBS, HMEIOIIHX
HApYyLIeHHUs ONMOPHO-ABUIaTe/JbLHOI0 annapara:

- NS JIAI ¢ HApYUICHUSMH OTOPHO-ABUTATENIBHOTO ammapara, HapyIIeHUSIMU
JIBUTATEIbHBIX (YHKIUNH BEPXHHUX KOHEYHOCTEM WM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEM:
MUCHhMEHHBIC 33JJaHUS BBIMOJHSIOTCS Ha KOMIBIOTEPE CO CIEIUATU3UPOBAHHBIM MPOTPAMMHBIM
o0ecreyeHreM Ui HaJUKTOBBIBAIOTCSI aCCUCTEHTY; BBIMIOTHEHHE 3aJaHU (TECTOB, KOHTPOJIbHBIX
paboT), MpoBOAMMBIE B TUCHbMEHHOM ()OpMe, IPOBOAATCS B yCTHOU (popMe ImyTeM onpoca, Oeceibl
¢ 00OyJaronmcs.
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nocobue. Kypc nexnuii/ JluBuaneB I1.H., CuzoB B.®.— DnekTpoH. TEKCTOBBIC IaHHbBIC.—
Craspono:s: CeBepo-KaBkasckuii ¢penepanbublii yauuepceureT, 2014.— 132 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/63127.html.

10 MaTepuaJibHO-TeXHHYECKOe o0ecnevyeHrue TUCHUILTHHBI

Jlng mpoBeneHUs JEKUUU MOJB3YIOTCS IUIaKaTaMM, MakeTaMu (AeHcTByIoLass MOJENb -
dboHTaHHAs apMaTypa, CTAHOK-Kadaika) ¥ 000pyA0BaHUSI.

TexHuueckue cpencTBa 00y4eHHUs: — cocpeoToueHsl B adboparopusx kapeapsl «bBPOHI M»
(71a0. 2-26 u 2-30).

B nabGopatopun conepikaTcs 3JEKTPOHHBIE BEPCHUU JIGKIMH METOAMYECKHX YKa3aHUH K
BBINOJIHEHUIO PAKTHUECKUX 3aJaHUH.



CocrTaBuTe]b: L

Cr. mpen. kadpeapsr «bPOHI /M. Anues/

CoracoBaHo: /
= T
3aB. kaheapoit «tbPOHI'M», K.T.H., IOLEHT / /A II1.Xamamos/

/() -
Hupextop AYMP ITHTY, x.¢-M.H., nonenr / / : ) /M.A. MaromaeBa/
g U
.



