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1 Hesn u 32124 JUCHUNTHHBI

Lenvro usyuenusi Oucyuniunvl «Pa3paboTka W OSKcIUTyaTanmus HEPTSHBIX W Ta30BBIX
MECTOPOKIACHHIN SBISIETCS U3YUYCHUE B MIEPBOU YaCTU CTYJCHTAMH: OOBEKTOB M CHCTEM Pa3pabOTKH ¢
BO3/ICHCTBUEM Ha IUIACT W O3 BO3JCHCTBUS HA IUIACT, PEKUMOB pPAaOOTHl HEPTSHBIX U Ta30BBIX
IJIaCTOB, 00OOIICHMS OIbITa pa3paboTKu HE(PTIHBIX MECTOPOXKICHUN C IPUMEHEHUEM 3aBOHCHHUS;, BO
BTOPOW YacTU: PACCMOTPEHHUE CIIOCOOOB JKCIUTyaTalluW CKBaXKMH, OCHOBBI BBHIOOpa PalMOHAIHHOTO
crocoba OIKCIUTyaTallid CKBAKUH, OKCIUTyaTallMsl CKBOXWH B OCIIOKHEHHBIX YCIOBUSAX U
00CITy’)KUBAaHHE CKBAXKHH.

3adauu uzyyenus Oucyuniunvl. Pa3paboTka HEPTSHBIX M Ta30BBIX 3aJCKEH; PEKUMBI HX
AKCIUTyaTallui; TEXHOJIOTHYECKOe 000PYI0BaHUE IPOMBICIIA; CXEMbI cOOpa, TpaHCIopTa HeTH U Ta3a.
OcCBOUTH METOABI TEXHOJIOTMYECKUX pACUYeTOB OCHOBHBIX TOKa3aTelel pa3paboTKu 3ajekKu,
IKCIUTYaTallMOHHBIX CKBAKWH; MCCIICIOBAHNE TIIACTOB.

2 MecTo qucumInHbl B cTpykrype OIl

JucuuruimHa OTHOCHTCS K MPOQMIBHOM YacTH NpoecCHOHATBHOrO Lukia. s m3yueHus
Kypca HY>KHO BJIaZIETh 3HAaHUSIMU: MOJIy4€HHBIMH B Kypcax «Pusuka miacray, «du3uka HeQTsIHOro u
razoporo  muacta», <«llogzemHas  rugpomexanuka»,  «CoopyxeHHE M IKCIUTyaTalus
ra3oHe(TenpoBoOB U razoHedrexpanuianiy, «I uapasnukay, «Pu3ukay, «XuMUsI».

3. IlepeyeHb MIaHMPYEMBIX Pe3yJIbTATOB 00yYeHHUSs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM J0CTHKEHHUSI KOMIIeTeHIU

Tabauna 1

Ko nmo ®1oC NHaukaTopsbl A0CTHKEHHUSA IlnanupyeMbie  pe3y/ibTaThbl

o0y4yeHHs1 1O JMCHHUILIHHE

3YB)

IIpodeccrnonanbHbIe

IIK-1  cnocobnocts | IIK-1.1 3HaeT OCHOBHBIE | 3HATh:
OCYILIECTBIIATh U | IPOU3BOJCTBEHHbIE  IPOLIECCHI, | - UCTOPHIO pa3BUTHUSA
KOPPEKTUPOBATh MIpe/ICTaBISIONINE eAMHYyI0 | HepTerazoBoil oTpaciy;
TE€XHOJIOTMYECKHE LENOUKY He(TEra3oBbIX | - TEXHOJOTMIO M  TEXHUKY
IIPOLIECCHI TEXHOJIOTUH, OypeHHsT HE(TAHBIX U Ta30BBIX
He(TerazoBoro IIK-1.2 ymeer IIPU | CKBaXUH;
MIPOU3BOJICTBA B | B3aUMOJICHCTBUM C CEPBUCHBIMHU | - TEXHHUKY U  TEXHOJOTHIO
COOTBETCTBUU C | KOMIAHUAMM M CHelMaIucTaMM | 100buu HedTH;
BBIOpAaHHOM  cepoll | TEXHUYECKUX ClIy)0 | -  OCHOBBI  pa3pabOTKu H
npogeccuoHaIbHON KOPPEKTHPOBATh OKCIUTyaTallU  HEPTSAHBIX MU
NeSITeIbHOCTH TEXHOJIOTUYECKHE IPOLECChl C | Fa30BBIX MECTOPOXKICHUN;

Y4€TOM pealIbHOW CUTYalUH,

IIK-1.3 nuMmeeT HaBbIKHU
PYKOBOJICTBA
MIPOU3BOICTBEHHBIMHU
npoleccaMm C TNPUMEHEHHEM

COBPEMEHHOr0 000pyIOBaHUS U
MaTEepUasIoB.

yMeTh:
-OILICHUTh OCHOBHOH YpOBEHb
TEXHUKA u TEXHOJIOTHH
OypeHus, pa3paboTKu U
OKCILTYaTaIlH U CKBAXKHH;

-BBITIOJIHSTD npocreiime
pacyeTsl 1o BbIOODY

obopynoBanus ans (poHTaHHOU
Y HACOCHOM OOBIYH;

BJa/1eTh:

- HEoOXOJMMOW >JIeMEHTapHOU
Hay4HO-TEXHUYECKOMN 6a3oi
MIPOU3BOJIUTh pacyeTsl B




He(dTerasoBoii OTpaciy.

IIK-12 Cnoco6nocts | [IK-12.1-3HaeT  HOpPMAaTHBHBIC
BBITOJIHATE  PabOTHI | JOKYMEHTHI, CTaHJAPTHI,
o COCTABJICHUIO | JICHCTBYIOIIHE UHCTPYKIINH,
MPOEKTHOMH, METOAMKH TIPOCKTUPOBAHUS B
CITYKEOHOM HedTera3zoBoii oTpaciu;
JOKYMEHTalluu B | [IK-12.2-ymeer pa3pabaTeiBaTh
COOTBETCTBUH C | TUTIOBBIE IIPOCKTHBIE,
BbIOpaHHOUW  cepoil | TexHoJorHYeckne U pabouue
npoeCCHOHATILHON JOKYMEHTBI C HCIIOJIb30BaHHEM
JESATeIbHOCTH KOMIIBIOTEPHOTO
MPOSKTUPOBAHUS
TEXHOJIOTUYECKUX MPOIECCOB;
IK-12.3-umeer HABBIKH
UCIOJb30BaTh WHHOBAIMOHHBIC
METOABl JUIA pEIICHUS 3ajaad
MIPOEKTUPOBAHUS
TEXHOJIOTUYECKUX u

MIPOU3BOJICTBEHHBIX MPOIIECCOB B
He(Tera3oBoi oTpaciu.

3HATb:

BBIITIOJIHCHHUEC TCXHOJIOTHYCCKHUX
HHXXCHCPHBIX pacucToB Ipu
CTPOUTCIILCTBC CKBAKHH.

yMeTh:

BEIOMpaTh  O0OOpymOBaHHWE U
YCTaHABIMBAaTh  ONTHMAaJbHbIE
yclioBUsL €ro paboThl, yMEThb
UCII0JIb30BAaTh IIOJIy4YEHHBIE
3HAHUS B IIPaKTUYECKON
JEATEIIBHOCTH  MH)XXCHEPOB B
obnactu OypeHus u
OKCIUIyaTallMM  HEPTSIHBIX U
ra30BbIX CKBAXHH.

BJIAJIETh:

HaBBIKAMH COCTaBJICHUSI
TEXHHYECKOTO  IPOCKTa  Ha
CTPOUTENHCTBO CKBAXKHH;
HaBBIKAMH CaMOCTOSITENHLHON
OLIEHKH u aHanu3a
MIPOMBICIIOBOM CUTYaIIUU.

4 O0beM TUCHUILIUHBI U BU/bI y4eOHOH padoThl

Ta6auna 2
Bceero CemecTpsl
Buj yueOHoii padoThl yacos/ 3a4.e/. 7 ‘ 8 5 ‘ 5
(020110) 300 (020110) 300
KonrakTHas padora 128/3,55 36/1 68/1,88 | 60/1,67 | 16/0,44 | 20/0,55
B Tom uncne:
Jlexun 29/0,80 8/0,22 |17/0,47| 12/0,33 | 4/0,11 4/0,11
[TpakTryeckue 3aHATUS 58/1,61 | 12/0,33 |34/0,94| 24/0,67 | 4/0,11 8/0,22
JlaGopaTopHbie pabOTHI 41/1,13 | 16/0,44 |17/0,47 | 24/0,67 | 8/0,22 8/0,22
CamocTosiTe;IbHasi pa6oTa (Bcero) 160/4,33 25217 7212 84/2,33 | 128/3,55| 124/3,44
B Tom uncne:
Kypcosas npoexkT (KIT) 36/1 36/1 36/1 36/1
Pedepatsr 20/0,56 | 20/0,56 |10/0,28| 10/0,28 | 10/0,28 | 10/0,28
U (unu) opyeue 6uovl camocmosmenbHou
pabomul.
Temsl 115t camocrositenbHoro uzydenus: | 50/1,39 | 136/3,77 | 32/0,89 | 18/0,5 88/2,44 | 48/1,33
IToxaroroska k gabopatopusim paboram | 15/0,42 | 20/0,56 |10/0,28 | 5/0,28 10/0,28 | 10/0,28
IToxroroBka k mpaktuyeckum 3anstusim | 15/0,42 | 20/0,56 | 10/0,28 | 5/0,28 10/0,28 | 10/0,28
IToaroToBka K 3a4ety 10/0,28 | 10/0,28 |10/0,28 10/0,28
IToaroroBka K 9K3aMeHy 10/0,28 | 10/0,28 10/0,28 10/0,28
Buja orueTHOCTH 3ad, KT, 3au., KiI, 3au. | KII,3k3.| 3au. | KII, 3Kk3.
IK3. IK3.
Oo6mas BCET'O B yacax 288 288 144 144 144 144
TpyaoemMkocts | BCEI'O B 3ayeTHbIX 8 8 4 4 4 4
AUCHMIUIMHBI | eIMHULAX




5 Copep:kanue QU CHUNITHHBI

5.1 Pa3nesnl JUCHUIIMHBI 1 BUALI 3aHATHHI

Taodauua 3
Jekn. | IIpakr. | Jla0.
Ne HaumenoBaHue pasjaesa B p Bcero
3aH. 3aH. 3aH.
n/n AUCHUILINHBI N0 ceMecTpaM 4acoB
gachkl | 4Yachl | Yachbl
7 cemecTp
1 | Beeneuue 1 1
2 DUBHKO-XUMHYECKHE CBOMCTBA TPUPOTHBIX 4 15 18
YTJIEBOJIOPOIOB
3 | Tumsl 3amexelt yrieBo10po10B 4 4
4 | Pa3zpaboTka HEQTIHBIX MECTOPOKACHUI 4 14 14
['unpoauHaMUYecKre OCHOBBI
5 | mpoexTupoBaHus pa3padOTKH HEDTIHBIX 2 10 2 14
MECTOPOXKACHUN
6 | Meroas! yBenuueHus HE)TEOTAAYHN TJIACTOB 2 10 12
8 cemecTp
7 CniocoOblI KcITyaTaluu HeTIHBIX 6 6
CKBAKUH 4 20
3 DKcCIlyaTalus CKBaKUH B OCIIOKHEHHBIX 4
YCIIOBUSX
9 MeTo/1p1 BO3ICHCTBUS Ha IPU3a00HHYIO 5 4 5
30HY CKBOXHH
10 | [Toa3eMHBIN KalmUTAIbHBIN PEMOHT 2 6 4 12
11 COop 1 moaroToBKa HETH, ra3a ¥ BOJBI Ha 5 4 6
IPOMBICIIAX
12 | UccnenoBanue ra3oBbIX CKBAXKUH 4 4
13 Pa3paboTka ra3oBbIX ¥ Ta30KOHICHCATHBIX 2 5 16
MECTOPOXIECHUMN
5.2 JleknumoHHBIE 3aHATHA
Taoauna 4
Ne | HaumeHoBaHue pa3jena
Coaepxxanue pasgena
M | AUCHUILIHHEI
1 2 3
7 cemecTp
1 | BBenenue Ilenu u 3a1a4m TUCHUTUIMHBL
du3nyeckoe COCTOSTHUE HEPTH U ra3a MpH Pa3IndHbIX
5 DOHU3UKO-XUMHYECKHE CBOHCTBA YCIIOBUSAX B 3aJ]IeKU; (hU3MUECKHE CBOMCTBa HepTH U
NMPHUPOIHBIX YIJIE€BOA0POIOB raza; XUMHYeCKHH cocraB HedTH U  Tasa;
pacTBOPUMOCTH raza B HehTH
. OOmmue TMOHATHA O TOPHBIX MOPOdaX; YCIOBHS
3 | Tunsl 3aJexeli yrieBoa0poa0B p . p Y
3aJIeraHus YTIICBOIOPOIOB B 36MHOM KOpe
O6bekr wu cucremMa pa3pabotku. OCHOBHBIE
rmapaMerTpsl, XapaKTepU3VIOIIHE Pa3INYHBIE CHCTEMBI
Pa3padorka HedTsIHBIX P PEI, XaparTephsyro P o
4 o pa3paboTku HEPTIHBIX MECTOPOXKACHUN. Pexumbl
MeCTOPO:KIeHUIt
paboTel HePTAHBIX MIacToB. CucTeMbI pa3paboTku 0e3
BO3JICHCTBHUS U C BO3JICHCTBUEM Ha MJacT
l'unponunamuueckas cxema HeDTSAHOM — 3alexu;
I'uapoanHaMuyeckne 0CHOBBI
palMoHanbHas CcXeMa pa3MENIeHHs CKBAXHH B
5 | NpoeKTHPOBaHMsA Pa3padoTKu
. He(TAHBIX  TUIACTaX C  HAMOPHBIM  PEXKUMOM;
He(PTAHBIX MECTOPOKIEHM I
THAPOJIMHAMUYECKHE  OMpEIeNIeHUs]  OCPeIHEHHBIX




3HaYEHUN HEKOTOPBIX MapaMeTpOB HEPTIHBIX MIACTOB
— IPOHUIIAEMOCTH U MOITHOCTH

MeToabl yBeJIUYeHUsA

DU3NKO-XUMHUYECKHE MCTOABI BO3I[€I>1CTBH$I Ha I11acCT,

6 He(TeoTIaYN NJIACTOB TEIJIOBBIE METO/IbI BO3IEUTCBHSI HA IJIACT
®donTaHHb  cnocod.  KommpeccopHbiii  crmoco0.
7 Cnoco0bl 3kcIIyaTanuu OKcIUTyaTanusi  CKBAXHH  TITyOMHHO-HACOCHBIMH
HeQTAHBIX CKBAKUH ycTaHOBKaMU.  L{eHTpoOeXHbIE  3JIEKTPOHACOCHI.
Jlpyrue crocoObl SKCIUTyaTalliy CKBAKHH
8 cemecTp
IKCITYaTAINS CKBAKHH B CDaKTOpBI., OCJIOKHSIOIIME IPOLECC IKCIUTyaTaluu
8 CKB)KMH; DKCIUTyaTallls CKBaXKUH MPU COBPEMEHHBIX
OCJIO’KHEHHBIX YCJIOBUAX
METO/AxX MOBBIIICHHUS HEePTE-, Ta300TAAYH
I'mpopaBnuueckuit  pa3peiB  1wiacta.  KuciotHoe
9 Mertoasl BO3aeiicTBUSA Ha Bo3zaelcTBue.  VIMIylnbCHO-ymapHOE  BO3JEHUCTBHE.
Npu3a00HHYI0 30HY CKBAKUH BubpoBo3zneiicTBue. DIIEKTPOTUAPABINYECKOE
BO3JICHCTBUE
Bunpl u kinaccudukanys noa3eMHBIX paboT CKBaXHH;
) O U ———— arperartbl, 0o0OpyIOBaHUE U HHCTPYMEHT; TeKYIIUi
10 peMOHT PEMOHT  CKBAXHH; KAINTAIBHBIH PEMOHT CKBAKHUIL
OXpaHa OKpYy)Kawlleld cpeabpl MpU  POU3BOJCTBE
MO/I3EMHBIX PEMOHTOB CKBAXKUH
CucreMbl cOBMECTHOTO cOopa U TpaHcIopTa HehTH U
raa; cxembl cOopa ¥ TpaHcmopra He(pTH Ha
11 Coop u moaroroBka HeTH, ra3a m | IPOMbICIIE; CXEMbl cOopa ra3a M KOHJAEHcara Ha
BO/bI HA MPOMBICJIAX IIPOMBICIIE; 3aMepHbIe YCTaHOBKH CHCTEM
HedTerazocOopa; YCTaHOBKHU JJIsl MOATOTOBKH HE(TH;
obopymoBanue jisi cOopa U MOJTOTOBKU HEDTH
Omnpenenenue 3a00WHOTO JaBlIEHUS B CKBaKHHAX;
WCCIIeIOBAaHNE CKBAXXHH IPU CTAIMOHAPHBIX PEXKHUMaXx
12 | UccienoBanme ra30BbIX CKBaKUH | QUIBTpAllUM;  HCCIEJOBAaHUE CKBAXHH  METOJIOM
YCTaHOBHBIIUXCS ~ OTOOPOB ~ TpHU  JUTUTEIHHON
cTaOuIM3aluy JaBIeHUs U 1e0nTa
Pa3paboTka razoBbix u Onpenenenue  3amacoB  rasa; pexuM  paboThbI
13 | ra3okoHaAeHCATHBIX MECTOPOKIECHUS; HEKOTOpBIE 0COOEHHOCTH
MeCTOPOKICHUI pa3paboOTKH ra30KOHJEHCATHBIX MECTOPOKIECHUM
5.3 JlaGopaTopHbIii IPAKTUKYM
Taoauna 5
Ne HaumenoBanme pa3jaena
Coaepixanue pasgena
n/n AMCIUILINHBI
1 2 3
7 cemecTp
OmnpezneneHne KOMIIOHEHTHOTO — COCTaBa IIPUPOJHOrO  Trasa
DU3UKO-XUMHUYECKHE XpomarorpadyecKiM METOJIOM
1 | cBoiicTBa NpUPOIHBIX Ornpezenenue MIOTHOCTH He()TH U MIPUPOIHOTO ra3a
yIJ1€BO0PO/I0B Onpeznenenne cojiepKaHWs BOISHBIX IAPOB B MPUPOTHOM
YIIIEBOJIOPOTHOM Iraze
I'mapoamnamuyeckue
o | OCHOBBI MPOEKTHPOBAHHS Onpenenenne nokasarenell ra3oBOro IMOTOKA IPH BBICOKOM U
pa3padoTKku HePTAHBIX HU3KOM JaBJICHUN
MECTOPOKIACHUI
3 | Cnoco0bl IKCIJIyaTaluu HccnenoBanne paboThl Ta305KUIAKOCTHOTO MOJABEMHHUKA NPHU




He(PTAHBIX CKBAXKUH

MIOCTOSIHHOM TMOTPYKE€HUU MOJ] YPOBEHb KHUIAKOCTH

Omnpenenenne KIIJ] ra3o0xuIKOCTHOTO MOAbEMHHUKA

Omnpenenenne kodd¢uimeHTa MPoIyKTUBHOCTU (OHTAHHOM
CKB2)XMHBI U YCTAaHOBJICHUE PEXXHUMA €€ PabOThI

8 cemecTp

3ch.11yaTa1mﬂ CKBAa’kKUH B

BHenpeHnue riryOMHHOTO OOOPYIOBAaHUS MPHU MAPOTEIIOBOM

4 0CJIO’KHEHHBIX YCJI0BHAX BO3/ICIICTBUM HA IJIaCT
5 IMoa3emHublii KanuTaAbHBINA | J[UHAMOMETpUpOBaHUE rITyOMHHOHACOCHBIX CKBAKUH.
PEMOHT PacimdpoBka quarpamm
6 HccnenoBanue razoBbix OCHOBBI TIpUMEHEHHsI KOMIBIOTEpHOM ToMorpaduu Ipu
CKBAKUH MCCIICIOBAHUH MTPOLIECCOB (PUITBTpAIIK B TOPUCTOH Cpefie
OmnpenenieHnue HACHILICHHOCTH MOPUCTOW Cpeibl MO JIAaHHBIM
Pa3pa6oTka ra3oBbIX u TOMOTrpadun
7 | ra30KOHIEHCATHBIX OnpeJenieHue MIOTHOCTH NPUPOIHOTO rasza
MeCTOPOsKIeHU JlaGopatopHoe 0OOpYJOBaHHME W METOJBl HCCIIEIOBAHUS
ra30KOHJICHCATHBIX cMecei
5.4 llpakTuyecKkue 3aHATHS
Ta6auna 6
Ne HaumeHnoBaHnue pa3jaesia
Conep:xanue pa3iena
n/n AUCUMILTUHBI
7 cemecTp
Pacuer HedreoTmaum mnona AecTBUEM YOPYTHX CBOMCTB
1 Pa3paborka He(PTAHBIX | )KUIKOCTU U ITOPOJBI
MeCTOPOXKIACHUI OrmpeziesieHne pacyeTHBIX MOKa3aTeaeil COJITHOKUCIOTHOM
00paboTKH 320051 CKBOXKHH
I'uapoaunaMuyeckue Pacuer HedreoTIauM pU BOJIOHATIOPHOM PEKUME
o | OCHOBBI TPOEKTHPOBAHMI
pa3padoTku HedTsIHBIX | Pacdyer ckopocTu NpoABMKEHNS BOAOHE(TIHOTO KOHTAKTa
MeCTOPOXKACHUMN
Pacuer B (oHTaHHBIX CKBaXHMHaxX TIIOTeph Hamopa B
3 Crnocoder  sxenutyaranuu 1I0JIbEMHBIX TpyOax, 1aBJeHus Ha 3a00€ U K.I1.[. T0TbeMHHKA
He(PTAHBIX CKBAKHH
Pacuer koMIIpeccOpHOTo Mo IbEMHUKA
8 cemecTp
Meroasl BO3AeHCTBHA Ha
4 | npu3adoiiny1o 3ony | Pacuer 00paboTku 320051 CKBaXKHH COJISIHOM KHUCIOTOM
CKBaKUH
5 IHoazemubIit Pacuer ruaponeckocTpyiHoil nepdopanuu
KANUTAJIbHBIA PEMOHT Pacyer rinymenus CkBaxxuH
Coop " MOATOTOBKA | b et TpyOOIIPOBOJIOB, TPAHCIIOPTUPYIOMIUX JABYX(ha3HbIC
6 |HedTH, raza M BOABI HaA ’
NPOMBICJIAX eveen
Omnpenenenue napaMeTpoB IUIacTa MO JTaHHBIM UCCIIEAOBAHUIMI
7 HccnenoBanue  ra3oBbIX | FA30BBIX CKBAXKUH MPU YCTAHOBHUBIIMXCS PEKUMAX
CKBaKMH OmnpeneneHre MUHUMAIbHO HEOOXOAMMOM CKOPOCTH MOTOKa

rasa JJis IIOJJTHOI'O BbIHOCA XKHUJKOCTH C 32005 CKBa)KHHBI

6 CamocTosiTeIbHAs paG0Ta CTY/ICHTOB M0 JHCHHILIHHE
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6.1 Tembl 111 CAMOCTOSATEIBHOT0 H3y4YCHUSI
6.1.1 CeabMmoii cemecTp

JedopmarimonHblie ¥ MPOYHOCTHBIE CBOMCTBA TOPHBIX MTOPOJ
Ynopyrue u3MeHeHHUs! KOJUIEKTOPOB B MpoIiecce pa3padOTKHU UIKCIUTyaTallMi HEPTIHBIX U Ta30BbIX
MECTOPOXKACHUN
HarnpsixeHHoe cocTosiHuE TOPOJ B YCIOBUAX 3aJIETaHUSI B MACCUBE
BiustHue naBieHus Ha KOJJIEKTOPCKHUE CBOMCTBA MOPO/T
HccnenoBanue CBOMCTB IIaCTOBBIX HedTel
H3meHeHue cBOCTB He(pTH B TIpeienax HehTEHOCHOM 3aIeKu
PacTBOpUMOCTB T'a30B B BOAE MOJ JABICHUEM
CocTosiHME OCTaTOYHOH (CBSI3aHHOW) BOJBI B HE(TSHBIX M Ta30BBIX KOJUICKTOPAX U METOABI €&
onpeeaeHus
CocTosiHHE TIepPEeXOIHBIX 30H HEPTh — BOJIa, HEPTH — T'a3 M BOJa — I'a3
Bnusinue cTpoeHust yrieBOIOpPOAOB, JaBICHUS M TeMIlepaTypbl Ha (a3oBble NpEeBpaIICHUS
ra30KOHJICHCATHBIX CUCTEM
Kputnueckass temrnepaTrypa M KPUTHYECKOE JaBJIIEHHME MHOTOKOMIIOHEHTHBIX YTIJIE€BOJOPOAHBIX
cMmecen
Bnaroconepsxanue npupoAHbIX Ta30B U ra30KOHACHCATHBIX CHCTEM. BIUSHUE BOJbI Ha (ha30BbIe
MIPEBPAICHHS YTIIEBOIOPOIOB
MuHepanu3zaius miacToBOM BOJIbI
dusuyeckue cBOUCTBA INIACTOBLIX BOJ
PerynupoBanue pa3paboTku He(TAHBIX U Ta30BbIX MECTOPOXKICHHIA
PanmonansHas cxema pa3MeleHus CKBaXUH B HE(DTAHBIX TUIACTAX C HATIOPHBIM PEKUMOM
Mogenu naacToB U IPOIECCOB Pa3padOTKU
Tunsl MOJENEN TIITACTOB
MonenupoBaHue MPOIECCOB pa3padOTKU
[TporHo3upoBaHre W3MCHEHUS MABJICHUS HA KOHTYpPEe HE(TSIHOTO MECTOPOXKICHUS MPH YIPYroM
peXHUMe B 3aKOHTYPHOI o0siacTu 1acra
Pa3zpaboTka TpenmHoOBaTO-MMOPUCTHIX TIACTOB MPU BHITECHEHUHU HE(TU BOJOM
OnbIT ¥ IPO6IIEMBI pa3paboTKU MECTOPOKACHUN C TPUMEHEHUEM 3aBOTHEHUS
PazpaboTka MecTOpOXIACHUN IMyTeM 3aKauyKh TEIJIOHOCUTENEH B IJIACT METOJOM TEIJIOBBIX
OTOpPOYEK
Pesynbrathr 1 mpo6iemMbl pa3pabOTKH MECTOPOKIACHHM TETNIOBEIMU METOIaMU
[TpoekTHbIE TOKYMEHTHI MO Pa3paboTKe HEPTSIHBIX MECTOPOKICHU N
OcCHOBHBIE CBEJICHUS O MPOIEeccax TEIUIO- U MaccolepeHoca
TeopeTrnueckre OCHOBBI MPOLECCOB HATHETAHUS TETIIOHOCUTENEH
®dusnuecKue npoIecchl, MPOTEKAIOIINE MPU BHITECHEHNU He)TH mapom
®DakTOpkl, OTPaHIUYMBAOIINE TIPUMEHEHHNE MPOIIECCOB, MPU BHITECHEHUH HEPTH MapoM
MogenupoBaHue MPOMBICTOBBIX YCIOBUN MPU HATHETAHUH TETUIOHOCUTEIIEH B IJIACT
OCHOBBI IPOLIECCOB BHYTPUILIACTOBOI'O TOPEHUS

6.1.2 BocbMmoii cemecTp
Tunsl ¥ KOHCTPYKIMK (OHTAHHBIX apMaTyp
OO6opynoBaHMs U PEXKHUM IKCIUTyaTallMi (POHTAHHBIX CKBAXKUH
Br160op 060pynoBaHus U pexkUMa SKCILTyaTalluy ra3auTHRIX CKBaXKUH
BnusHue quameTpa miryHkepa Ha IPOU3BOAUTENBHOCT TIIYOMHHOTO Hacoca
Harpysku, nelicTByrolye Ha INTAHTM [NIYOMHHO-HACOCHBIX YCTAHOBOK, W UX BIUSHUE Ha XOJ
IUTYHXKepa
[Tyck KOMIPECCOPHBIX CKBAYKUH B DKCILTyaTallHIO
Xapaxrepucruka [IIIOH n ycnoBus npumeneHus
OcHOBHBIE IOHATHS O METO/I€ THIPaBIMUYECKOTO pa3phiBa IjiacTa
Ob6opynoBaHue AJs THAPABINYECKOTO pa3phiBa I1acTa
O06paboTka CKBaKHUH COJITHOM KHUCIIOTOM



11. I'maponeckocTpyiiHas nepgopanus CKBaXXUH

12. HoBble TeXHUYECKHE CPEACTBA M TEXHOJIOTUN CKBOXKHHHOM TOOBIYN HEDTH

13. OcHoBBI BBIOOpa c110CO0A IKCIUTYaTAI[H CKBAXKUH

14. TlomzemMHOE 000pYIOBaHNE CKBAKUH

15. CriocoOsb1 1 cpefcTBa BOCCTAHOBJICHUSI TEPMETUYHOCTH 00CAIHBIX KOJIOHH

16. MepornpusiTys, POBOJAUMBIC 110 MPEIOTBPAIICHUIO OTJIOKEHHUI TapapuHa B NIyOMHHOHACOCHOU
yYCTaHOBKE

17. bopw0a ¢ 0TII0KEeHUsIMH ac(haTbTOCMOJIMCTBIX BEIECTB U COJIEH B CKBaXKMHAX

18. ®@akropsl, MosIeKaNIMEe BRISCHEHUIO MTPU HCIIBITAHAH Fa30BBIX CKBAXKUH

19. Ha3znauenue u kinaccudukaius cucrem coopa HepTu u raza

20. Cemnapanus raza y CKBaXHH

21. O6pazoBanue HEPTIHBIX IMYIBCUH U METOJIBI UX Pa3pPYIICHHS

22. TloaroToBka raza K TpaHCIIOPTHPOBKE

23. MeToibl IpeIynpeKIeHUs 00pa30BaHuUs THAPATOB

24. Jlerunpanus raza Ha IPOMBICTaX

25. UccnenoBanye CKBaKHH Ha CTAIMOHAPHBIX PEKUMaX

26. VccneoBaHue Ha HECTAIIMOHAPHOM PEXUME PAOOTHI CKBAYKIMHBI

27. UccnenoBanue ckBaxxuH, ooopynoBanubix D1H

28. UccnenoBanue rmyOMHHOHACOCHBIX CKBAKHH

29. [TpombICIOBO-T€OhU3NICCKHE METO/IbI HCCIICIOBAHUS CKBAKUH

30. YcraHOBIICHHE TEXHOJIOTHUECKOTO PeXUMa pabOThI Ta30BBIX U Ta30KOHICHCATHBIX CKBAKUH

6.2 IIpuMepHbIii NepeyeHb TeM KYPCOBBIX IPOEKTOB
AHanu3 pa3paboTKu MECTOPOXKAECHUM IPUPOIHBIX ra30B
Pa3pabotka u sKcrTyaTanus ra3oBbIX U ra30KOHIEHCATHBIX MECTOPOKICHUI
Pa3pa0oTka ra3oBbIX MECTOPOXKICHUN
Teopernueckre OCHOBBI pa3pabOTKH ra30BbIX MECTOPOKICHUM
JloObIua raza
Cuctembl cOopa ra3a u ero OUHCTKU
HccnenoBaHue ra3oBbIX U ra30KOHCHCATHBIX CKBAXKHH
Ce30HHas KOMIIEHCAIMs rasa
PerynupoBanue pa3pabOTKH I'a30BbIX MECTOPOXKACHUIN
. I'eonoro-pu3nueckas XxapakTepUCTUKA ra30BbIX MECTOPOXKICHUN
. OcBOEHHME ra30BbIX U FA30KOHIECHCATHBIX CKBAXKUH
. MeTo/p! MOBBILIEHUS TPOU3BOAUTEIBLHOCTH Ta30BbIX CKBAXKUH
. IlepepaboTKka MOnyTHOro HEPTSIHOTO ra3a
. OuncTKa raza ot cepoBO0pOJa CEPOOPraHUUECKUX COETUHEHUI
. I'unpaBinyeckuii pa3phIB I1acTa
. I[loBbilienre HeTEOTIAYM MJIACTOB (PU3UKO- XUMHUUECKMMH METO/IaMU
. Bropuunsie MeToibl 10OBIYM HEYTH
. KonTposns u perynupoBanue pa3paboTku He(QTAHOM 3aJIexKu
. YCTaHOBJICHHE ONTHMAJIBHOTO pekuMa paboThl CKBAXHUHBI NMpH (POHTAaHHOM crocobe A00bIYU
HedTH
20. KoHCTpyKIIMS CKBaXXKMH U 000pYI0BaHKE, TIPU Ta3TUPTHOM CIIOCO0€ IKCIUTyaTallii CKBaXHH
21. lllTaHTOBBIH TITyOMHHOHACOCHBIN CTIOCO0 100bIYM HeTH
22. DKcryaTanys riTyOMHHOHACOCHBIX CKBaXXHH B OCTIOKHEHHBIX YCIOBHSIX
23. becmraHTOBBIE HACOCHBIE YCTaHOBKH
24. DxcrmryaTanys ra30BbIX U ra30KOHICHCATHBIX CKBAXKHH

CoNoOA~WNE

PR RPRRRPRERRERREER
©OCO~NOO~AWNEREO

6.3 YueOHO-MeTOAMYECKOE 0OOecedeHne 1Jisl CAMOCTOATEILHOM padoThI

1. Dxkcrutyatanust HEQTSHBIX W Ta30BBIX MECTOPOXKACHHHA [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ H.}O. bamkupnesa [u ap.].— DnekTpoH. TekcToBble naHHbie.— Kazanb: Kazanckuit
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HAI[MOHAJILHBIA MCCIIEIOBATENLCKUI TeXHOJIOrH4eckuii yauBepeuteT, 2016.— 108 c.— Pexum
noctyma: http://www.iprbookshop.ru/79600.html.

[TerpakoB JI.I'. Pa3paboTrka He(pTSHBIX W Ta30BBIX MECTOPOXKACHHN [DIEKTpOHHBIA pecypc|:
yueOnuk/ Ilerpako JI.I'., Mapnmamor JI.B., Makciotun A.B.— DIEKTPOH. TEKCTOBBIC
nanHsle.— CII0.: HanuoHanbHBIH MUHEpaTbHO-ChIpbeBOM yHUBepcUTET «l'opHbli», 2016.—
526 c.— Pexum moctyna: http://www.iprbookshop.ru/71703.html.

Bacunbes B.A. VIHHOBalMOHHBIE TEXHOJIOTUH Pa3pabOTKUM HEPTSIHBIX MECTOPOXKICHHI
[DnexkTpoHHbIN pecypc]: yueOHOe mocobue/ BacunweB B.A., 3unoBbeBa JI.M., Kparomkuna
M.B.— DnextpoH. TekcToBble naHHble.— CraBpomnonb: Ceepo-KaBkasckuii (enepanbHblii
yauBepcureT, 2014.— 125 ¢.— Pexxum pocryma: http://www.iprbookshop.ru/63088.html.

7. OneHoYHbBIE CPeACTBA

7.1 CeabMoii cemecTp

7.1.1 Bonipocsl K nepBoii pyOe:KkHOM aTTecTAIMU
Kak mnoapaznenstorcss 3ajeXu B 3aBUCUMOCTH OT YCJIOBUM 3aJleTaHUsl U KOJIMYECTBEHHOIO
COOTHOILIIEHUSI HepTH U ra3a’?
B kakux mpenenax kojeOJeTcs IUIOTHOCTh HePTH Tpu cTaHmapTHod Ttemmeparype 20° C wm
HOpPMaJIbHOM aTMOC(hepHOM JaBieHUN?
Uem onpenenstoTcs IIOTHOCTh HEPTen?
C noBbIIIEHHEM TeMIIEpPaTypPhl IJIOTHOCTh YMEHBIIAETCS 332 cueT 00beMHOro pacimupenus. Kakyro
MOTIPaBKy HEOOXOIUMO BBOIUTH UIS MPUBEACHUS IJIOTHOCTH HE(TH K CTaHIAPTHBIM YCIOBHSM
(20° C)?
Uro xapakTepusyeT AMHAMHUYECKasl BA3KOCTb UJIU BEJIMYMHA BHYTPEHHETO TpeHUsl HepTu?
Kakas enununa uamepenus npuHsaTa B MexayHapoAHON CUCTEME 3a €UHUILY BA3KOCTH?

BSI3KOCTb ILIACTOBBIX JKHIKOCTEl 00bI4HO HaMHOTO Hike 1 H * cex/M? 1 [IO3TOMY B IPOMBICTIOBOM
MIPaKTUKE MOKHO MCIOJIb30BaTh BHECUCTEMHBIE JOJIbHBIE €AMHUIIBI BSI3KOCTU. [lepeunciure ux?
Jlis TeXHUYEeCKUX LeJeld 4acTo MOJB3YIOTCS TaKKe KMHEMaTHYECKOH BS3KOCTBIO V, 32 KOTOPYIO
MPUHUMAIOT OTHOIIIEHHE YEero K uemy?

Kakas enuHuna wm3mepeHus KUHEMATHYECKOW BSI3KOCTH CIIYKUT B MEXIyHapOJIHOW CHCTEME
(CN)?

Hns  u3MepeHuss JAMHAMHYECKOM W KUHEMAaTHYECKOW BS3KOCTEH OOBIYHO  TOJIB3YIOTCS
CTaHJApTHBIMU KaWJUIIPHBIMHU BUCKO3UMeETpaMHu. [lepeuncinure HEKOTOpbIE U3 HUX?

Kakum mapameTpom HMHOT/IA TOJIB3YIOTCS JIJISl OIEHKH KauecTB HedTH U HeTenpoayKToB? DTOT
napaMeTp MOKa3bIBaeT, BO CKOJIBKO pa3 JMHAMHYECKasi BI3KOCTh JAHHOW KHJIKOCTH OOJbIIE MU
MEHbIIIE JUHAMUYECKON BA3KOCTH BObI IPU ONPEAECIEHHON TeMIIepaType.

Kak HaszpiBaeTcs mpuOOp, B KOTOPOM TMPOHCXOAST H3MEpPEHUs IyTEM CpPaBHEHHUS BPEMEHH
MCTEUEHUs U3 OTBEPCTHUS PaBHBIX 00BEMOB HCCIEAYEMOM KUIAKOCTH U BoAbI pu 20° C?

B kakux npenenax MeHsieTCsl TMHAMUYecKas BI3KOCTh TOBapHBIX HeTeil?

BsizkocTs HedTel Bo3pacTaeT Mpu yMEHBIIEHUH COJIEP/KaHUs B HUX YEero?

Bsi3kocTh Bcex HedTell CUITBbHO MajaeT ¢ MOBBIIICHHEM

B macToBbIX ycnoBusiX pusnueckue cBocTBa HE()TU 3HAYUTENIBHO OTINYAIOTCS OT CBOICTB ee Ha
noBepxXHOCTH. UeM 3T0 00bscHseTCA?

Kak Ha3bIBalOT KOMIOHEHTHI HE(TH, MEPEXOASIINE B HOPMAJIbHBIX COCTOSHUSIX B razoo0pasHoe
cocTosiHue?

Urto moapazymeBaeTcst o1 00bEeMOM Tra3a, BBIJCIHUBIIETOCS U3 €IUMHUAIIBI 00beMa MIIaCTOBOM HEPTH
NpU CHIDKEHUUW MJABJIICHUS U TEMIEpaTyphbl J0 CTaHAApTHBIX ycnosuil (nmaBienwe 0,1 MIla u
temneparypa 20 °C)?

Yro xapakTepus3yeT CTEeTeHb HACBIIIEHUS HEPTH ra3om?

Yro xapaktepusyercs U3MeHeHHe o0bemMa He(TH B pe3ysbTaTe ACHCTBHS IUIACTOBOTO JaBJIEHUS,
TEMIIEPATYPBI, PACTBOPEHHOTO ra3a’?

B kakux mpenenax oObI9HO U3MEHsIETCST 00beMHBIN KOdhpummeHT?
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Yro XapaKkTepu3yeT pa3HHUIly MEX1y 00bEMOM IIACTOBOM M JIera3upoOBaHHON HE()TH, OTHECEHHYIO
K 00beMy He(DTH B TUTACTOBBIX YCIOBUSX?

Kakum ko3 duiimenToMm xapakTepu3yoT BIMSHUE JIABJICHUS HA U3MEHEHHE oO0beMa HedTH Ipu
JIABJICHUSIX HACBIILEHU, KOTJla BECh I'a3 HAXOAUTCS B PACTBOPEHHOM COCTOSIHUU?

B kakoM cOCTOSIHUM TOYTH BCerja 3ajeraer ra3 B HEPTSIHOM MECTOPOXKIACHUU COBMECTHO C
He(ThIO?

B kakoMm cOCTOSHUM NpU HOPMAJIBHBIX YCIOBMSIX HaxoAsTcs yrieBojaopoabl oT meraHa CHs no
O0yrana C4H10?

Jl1s XapaKkTepUCTUKH T'a30BbIX CMECEN — MIPUPOIHBIX Ta30B — UCIOIb3YIOT TE€ KE MOKA3aTENH, YTO
U JUIsl MHAMBUyalbHbIX Ta30B. [Iepeuncnute ux?

['a3p1, HOOBIBaEMbIE W3 YHCTO Ta30BBIX MECTOPOXKACHUH, COCTOAT MOYTH M3 METaHa, B HUX
OTCYTCTBYET TsKeJble (Ppakiuu, CIIOCOOHbIE NEPEHTH B KHUJKOE COCTOSHUE MPU HOPMaIbHbIX
ycnoBusix. Kak ux Ha3pIBaroT?

Kak Ha3pIBalOT ra3pl M3 Ta30KOHAEHCATHBIX MECTOPOXKACHUN coepKalmux U Oojiee TsxKelble
KOMITOHEHTBI, KOTOPBIE IPH HOPMAJILHOM JaBJICHHUH MOTYT MPEACTABIATH COOON )KUIKOCTH?
KoHnzeHcaTtbl pa3iavuyHBIX MECTOPOXAEHUH 3aMETHO OTJIMYAlTCA 10  (pakiUMOHHOMY U
XUMHUYECKOMY cocTaBaM. Kak uX pas3inuyaroT M0 NPEeUMYLIECTBEHHOMY COJEPKAHUIO TEX WM
UHBIX YIJIEBOAOPOAOB?

Kak u3meHsercs BA3KOCTh T'a30B C yBEJIMYEHUEM JaBJICHUS?

Kakue aHanu3bl HY)KHO NpPOBECTU JUIsl YCTaHOBJECHHUS PpAlMOHAJIBHOW CHUCTEMBI pa3padOTKU
MECTOPOKICHUS?

Kakyro cucremy cieayer paccMOTpeTh BHayaje IpHU BbIOOpE cUCTEMBbI pa3paboTKu?

UT0 HYXHO OIIEHUTD U OMPEICTUTH TTOCIIC BHIOOPA CUCTEMBI pa3padOTKH?

Jaiite onpeneneHre HeTIHOMY MECTOPOKICHUIO?

W3 yero MOXeT COCTOATh MECTOPOXKACHHUE?

Haiite onpenenenue o0bEKTy pa3paboTKu?

Kakumu xapakrepucTukamu MOryT o01aiaTh 0ObEKTHl pa3paboTKU B Mpeienax OJHOIO U TOTO K
MECTOPOKIACHUSA?

Uto HEOOXOAMMO YUUTHIBATh TP BBIJIEIEHUN O0BEKTOB?

MOXHO 1M yCTaHOBUThH PALMOHAIBHYIO CHCTEMY DPa3pabOTKU HEMOCPEACTBEHHO MPSMBIM, €ClIU
HET TO nmovyemy?

Kak MOKHO pemmTh 3ajjauy M0 YCTaHOBJICHHUIO pallMOHAIbHON CUCTEMBI pa3paboTKu?

Uto Takoe 3aBOHEHHE U TJ€ OHO TPUMEHsETCs?

[Tepeuncnure OCHOBHBIE CLIOCOOBI 3aBOAHEHUS ?

Pacckaxute 0 mapameTpe IOTHOCTH CETKH CKBAKHH?

HazoBute uHTepBan mapamerpa IUIOTHOCTH CETKM CKBAXHH S JUIS IUIACTOB CO CPETHUMHU
KOJUIEKTOpCcKuMU cBoicTBamu (K -100 + 1000 m/{a)?

Kak u3MeHseTcss paccTOSHUE MEXKIY CKBa)XMHAMU IIPU IPABUIBHOM T€OMETPUYECKOW CETKE
CKBA)KMH pacIioylararoliuxcs B yriax Kpajapara’?

HazoBute, Kakoro MakCUMaJIbHO U3BECTHOT'O 3HAYEHHUs JIOCTUIall MHTEPBAJ IIapaMeTpa INIOTHOCTH
CeTKH CKBOXHH Sgg UIA IUIACTOB C BBICOKOMPOAYKTHBHBIM TPEHIMHOBATHIM KOJUIEKTOPOM
napamerpsl?

Kax eme HassiBaercs mapamerp A. I1. KpsimoBa Nk,p?

Yro xapakrepusyet napamertp - A. I1. KpsutoBa Nkp?

B xaxux npenenax msmensercs mapametp Ngp?

Yro xapakTepusyeT napaMeTp - o?

Yro XapakTepu3yeT mapamerp - ,?

Yro xapakTepusyeT napamerp - 1006191 HepTH?

Yro xapakTepusyeT napameTp - JOOBIYH KHUIKOCTH Jx?

Yro xapakTepusyeT napameTp - J00bIYM raza (;?

Kaxkoit nHTErpayibHBIA TOKAa3aTedh HCMIOJB3YIOT JUIsl XapaKTePUCTHUKU Tpoliecca pa3paboTKHu 3a
BECh IIPOLIEIUINI IEpUO] BpEMEHN?

Yro xapakTepusyeT mapaMeTp Temria pa3paboTku Z2?
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[Tepeuncnure OCHOBHBIE CTauU (IIEPHOABI) Pa3pabOTKU?
Pacckaxute o mepBoii cranuu pa3paboTKu?
Pacckaxxure o BTOpO# cTaguu pa3paboTKu?
Pacckaxute o TpeThelt cTaauu pa3padboTku?
Pacckaxkute o uerBepToii ctaauu pazpaboTku?
Yro xapakTepusyeT napaMerp - 00BOAHEHHOCTh NpoayKiuu B?
Uro xapakTepusyeT napaMmerp - TeEMI 0TOOpa KUIAKOCTH?
Urto xapakTepu3yeT mapamerp - BojgoHedTssHOU pakTop?
Uro xapakTepu3yeT napaMeTp - pacxo/l HarHETaeMBbIX B IUIACT BEIIECTB?
Uro xapakTepuszyeT napaMeTp - IIacToBoe AaBieHue?
Uro xapakTepusyeT napaMmerp - I1acToBas Temmeparypa?
Oo0pa3zen aTTecCTAIMOHHOTO OWJIeTA

ATTECTALIMOHHBIN BUJIET Ne 1
Kak MOXHO pemuTs 3a7a4y 1o yCTaHOBJICHUIO PallMOHATbHON CUCTEMBI pa3padOoTKu?
Urto Takoe 3aBOJAHEHUE U T OHO TPUMEHseTCs?
3. llepeuncnute OCHOBHBIE CIOCOOBI 3aBOAHEHUSA?

™=

7.1.2 Bonipochl KO BTOpPOi py0eKHOM aTTecTauuu
Kakue psin BONPOCOB BO3HHUKAET IMPHU MPOSKTUPOBAHUHU PAIMOHAIBHBIX METOJOB pa3pabOTKU U
pa3BeqKkd HE(PTSIHBIX U Ta30BBIX MECTOPOXKICHUH, KOTOpPhIE MOTYT OBITh PELICHBI C HYXHOM
CTETICHBIO TOYHOCTH TOJBKO METOAMH MOJI3EMHON THIPOMEXaHUKHU M TEOPUU (QUITHTPAIIUU
Tak Kak I1acT He MPEeACTaBIseT COO0I0 OJHOPOIHON Cpelbl, TO B TUAPOAMHAMUYECKUX pacueTax
MPUXOJUTCS UCXOIUTHh M3 CPEIHUX JIJIS ONMPEACIICHHBIX YYAaCTKOB IuTacTa (PU3MYECKUX KOHCTAHT.
[lepeuncnure HEKOTOPHIC U3 HUX.
Kak 00JIbIIUHCTBO THAPOIMHAMUYECCKHIX 33/1a4 PAaCCMATPUBACTCS HAMH
Uro obo3navaer gannas Gopmyna: f = yh
B kakoii 3a1aun copMyIUPOBAHEI CICIYIONINE BOTPOCHL: TPEOYETCs 3aJJaHHOE YUCIIO CKBAKHUH N
pPa3MEeCTUTh M IKCIUTyaTHUPOBATh TaK, YTOOBI 0 OKOHYAHUM Pa3padOTKH IJIOMAb LIETUKOB ObLIa
BO3MOXXHO MEHBIICH, a BCS MOAJAOMIASACS HW3BJICUCHHIO He(dTh OblIa W3BSATA W3 IDIAcTa B
KpaTyauuiee Bpems.
B oOmieit mocraHoBke 3amaya MOXKET ObITh CHOpPMYIUpOBaHA CIEIYIONIUM 00pa3oM: TpelyeTcs
3a/laHHOE€ YHUCJIO CKBWKHUH N Pa3MECTUTh M OKCITyaTUPOBaTh TakK, YTOOBI MO OKOHYAHUH
pa3palbOTKU TJIOMIAb IETUKOB ObUTa BO3MOXXHO MEHBINEH, a BCSI TOJIAIONIASICS H3BJICUEHUIO
He(Th OblIa U3bATA M3 IJIacTa B KpaTdaiilliee BpeMs. YUMUTHIBAs BbIIIE CKa3aHHOE, KaK CIEIyeT
pacCTaBIsATh CKBAKUHBI
[Ipun ycnmoBHHM, 4YTO CKB@XHMHBI CJEAYET pPACCTaBIATh TaK, YTOOBI MEPBOHAUYAIBHBIA KOHTYP
HEe(PTEHOCHOCTH CTATUBAJICS MO BO3MOKHOCTH PAaBHOMEPHO, KaK OKaXXYTCS PacCTaBICHHBIMH ITH
CKBQKUHBI
UeMm cudTalOT JUHUM KOTOPBIE CBEIEHBI B 3a/Jady pa3MEIICHHs CKBAXUH K OIPEICTICHHUIO
MOJIO’KEHUS 3aJaHHOTO YKCIIa JIMHUN, BJOJb KOTOPBIX OyIyT pacCTaBleHbl CKBAKUHBI
C dyeMm CBSI3aHHO OTCYTCTBHE TOYHOTO PEIICHUS 3aJadyd O MPOJBIKCHHH B TIOPUCTOW cCpene
TPaHUIBI pa3fena ABYX >KUIAKOCTEH C pasNUYHBIMU (PU3UYECKMMH KOHCTAaHTAMH — BS3KOCTBIO U
MJIOTHOCTBIO
Jns kakux 3aad M3BECTHBI TOYHOE PEIICHHWE O NPOJABUKEHHUHM B TOPUCTOM Cpele TpaHULIbI
pazzierna IByX KHAKOCTEH C pa3IuYHbIMU (U3HUYECKUMHU KOHCTAHTAMHU — BA3KOCTHIO M TNIOTHOCTHIO
Kakumu MeToiaMu MpUXOAUTCS TTOJIb30BATHCS TSl PEIICHUS 3a7aud O MPOJBIKEHUU B MOPUCTOM
cpene TpaHuIlbl pasiena ABYX KUIAKOCTEH ¢ pa3IndHbIMU (U3UIECKUMU KOHCTAaHTaMH
Kak Ha3pIBaloTCS METOJIBI, TpeUIOKeHHbIE Ha ceroans akan. JI. C, Jleliben3ona, mpocdeccopos B.
H. [llenkaueBa, . A. Yapuoro, M. /. MUUIMOHIIMKOBA JJIs1 PEIIEHUS 3a/1a4d O MPOJIBUKEHUU B
MOPUCTOM CpeJie TPAaHUIIBI pa3zienia ABYX KUIKOCTEH ¢ pa3InYHbIMU (PU3MYECKUMU KOHCTAaHTaMU
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W3 yero ucxoauT OONBIIMHCTBO METOAOB, NpeioxkeHHbIx akan. JI.C, Jleitben3ona, mpodeccopon
B. H. lllenkaueBa, U. A. Yapnoro, M. /. MuuIMOHIIIMKOBA JJ1s1 PEIIEHUS 3a/1a4d O MPOJBUKEHUN
B IIOPUCTOM CpeJie TPAHUIIBI pa3jielia IBYX KUAKOCTEH C pa3InIHBIMU (PU3MYECKUMU KOHCTAHTAMHU
C KakKiMHU METOJIOM COBITAJIHU PE3YJbTATHI AJII HEPTIHOTO MECTOPOKIACHHUS MTOJIOCOBOM (hOPMBI ITPH
PaBHBIX PACCTOSIHUSIX MEXAY CKBOKMHAMHM B psiax (Kak 3TO OOBIYHO HMMEET MECTO), a JyIs
MECTOPOXKIACHUS KPYroBOi (hOPMBI JaIl pacxokIeHue 0Koio 6 %o.

Kaxoit Meroa cienyer mpu3HaTh BIOJIHE NMPUEMIIEMBIM, Ui PELICHUs 337a4id O MPOJABUKEHUU B
MOPHUCTON Cpejie TPAHUIIBI pa3jeNa IBYX XKHUIAKOCTEH ¢ PasIUYHBIMH (U3MYECKUMU KOHCTAHTaAMH
MOCKOJIbKY (DM3MYECKHE KOHCTAHTBI TAaKUX TEOJIOTHUYECKUX OOBEKTOB, KaK HE(TSHBIC IUIACTHI,
0OBIYHO M3BECTHBI ¢ TOYHOCTHIO, He mpeBocxoamet 10 — 15%, mo3Bosromuil pa3padaThiBaTh
CPaBHUTEJIBHO MPOCTHIE MPOEKTHO-PACUETHHIE CXEMBbI

Jlnst kKakoW 3a1€Ku MOKHO IPUMEHHUTh JAHHOE YPABHEHHE S; — Sj_1 = S;j41 — S; = const
[IpeneOperass kakuM MapaMeTpOM NPH TAa30HAMIOPHOM PEKHUME, MOXKHO CUHMTATh JIABJICHHE Ha
rpaHuIIe pa3jena raz — HeTh paBHBIM CPEIHEMY JIaBJICHHUIO B Ta30BOM YaCTH TUIACTA.

N3 xakoro 3akoHa cieayer, 4To eciu Vo U po — Ha4aJIbHbIe 00beM M aOCOTIOTHOE JaBJICHHUE Ta3a (B
atMocepax), TO NaBIEHUE Py ra3a B JAaHHBIA MOMEHT OINPEACISETCS W3 JIaHHOTO YpPaBHEHUS

__ poVo+Q(D)
Pk =
V0+V(S)
ﬂﬂﬂ KaKkoro ciyuas, 1pu ra30HaltOpHOM peKUME, MIPUMCHUMO CJICAYIOMIECC YPABHCHUC Ap = Px —
_ PoVot+Q(®)
Pe Vo+V(s) ¢

Kakmne oleHkn Bcex IMOKaszarejael MOMXHO MPOM3BOAUTH B Cllydae ACHPECCUU, SBISIOICHCS
OJIHOBPEMEHHO (YHKIHEH S 1 t AP, B 4aCTHOCTH TIPH 3aKadke Tas3a JJisl 3apaHee YCTaHOBIICHHOM
CETKHU CKBaYKUH.

Kaxkoe ycioBue sBiISIETCS OJHUM M3 OUYEBHJIHBIX TPEOOBAHMM, MPEABSIBISIEMBIX K PAIIMOHAIBLHON
CXeMe pa3MeIleHUs 33JaHHOTO KOJIMYECTBA PSAIAOB CKBAKWH WIIM Tajeped, UX MPEeACTaBISIONIINX
P T'a30-BOJIOHATIOPHOM PEKUME.

UTO MOXET CIYXUTh JUIs U300pakeHUsl TeUEHHUs B IUIACTE MPHU ra30-BOJOHATIOPHOM PEXUME, TIe
Ha KOHTypaxX MHUTAHUSA CO CTOPOHBI OOOMX BBITCCHSIOIIMX arcHTOB M3BECTHBI JMaBJICHUS (Py)1 U
(Pe)2-

Uto sBusiercss (GyHKIMEH TMOJOXKEHUS KOHTypa, NpH TPaBUTAIMOHHOM pEXHUME, Korja B
KpyTOMaJjaomeM IUIacTe Hamop OOYCIOBIEH TOJBKO Pa3HOCTBIO BEPTHKAIBHBIX OTMETOK,
YMEHBIIAIONIEHCS MPU UCTOIICHUH TIJIACTa.

Metoapl 10 BUAY NPUMEHSIEMOrO MpPOLEcca MOXKHO MOJAPa3JAeisaTh Ha CIEAYIOLIUE TPYIIIbL.
[lepeuncnure ux.

Kak Ha3piBaeTcss MeTOA MOBBIIICHHUS KOIPQPHUIMEHTOB HW3BJICUCHHS HEPTH IYTEM BBITECHEHHUS
HEe()TH BOJHBIMH PACTBOPAMH XHUMHYECKHX PEareHTOB (MOJUMEPOB, TMOBEPXHOCTHO-AKTHBHBIX
BEIIECTB, KUCIIOT, IIeNI0Yei), MULISJUIAPHBIMUA PACTBOPAMH U JP.

Kak Ha3piBaeTcs MeTOHA TOBBIMIEHHUS KO3(DPHUIIMEHTOB W3BJICYCHHsS] HEPTH MyTEM HArHETaHUS B
MJIACTHI TEMJIOHOCUTENEH—TOpAYEd BOJIbI WU Mapa

Kak Has3piBaeTcs METOJ MOBBIIICHUS KOI(PPHUIMEHTOB U3BIEYEHUS HEDTHU MyTeM MNPUMEHEHHUS
MPOIIECCOB BHYTPHUILIACTOBOTO FOPEHUS HEPTU — «CYXOTO», BIAKHOTO MU CBEPXBJIAKHOTO, B TOM
YHClie C y9acTUEeM IIeNouei, OKcuaaTa u Jip.

Kak Ha3piBaeTCS METOJI TMOBBIMICHUS KOI(PPHUIMEHTOB W3BJICUCHHUS HEDTH MyTeM NPUMEHEHUS
pacTBOpUTENEH, YIIIeBOAOPOIHBIX T'a30B MO BHICOKUM JIaBIICHUEM

UTo mMOKa3hIBAIOT HUCIBITAHHE METOJOB TOBBIMICHUS KOI(P(GUIIMEHTOB W3BJICUYCHUS HEPTH B
MIPOMBICIIOBBIX YCIOBHSIX.

Yro HE0OXOJUMO YYUTBHIBATH TPU OOOCHOBAHWUHU TPHUMECHECHHS HOBBIX METOJIOB ITOBBIIICHUS
KOd((UIIMEHTOB U3BJICUEHUS HEPTH

Kax HazpiBaeTcs rpymnma METOJOB OCHOBaHash HAa HArHETAaHWM B MPOJYKTHUBHBIC TUIACTHI BOJIHBIX
pacTBOPOB XUMHUYECKHX BellecTB ¢ KoHleHTpanuei 0,02 — 0,2 %.
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Ha ckosbko 1Mo3BoJIsieT 0’KUAATh yBeTU4YeHUE KOAPPHUIIMEHTOB U3BJICUCHUSI HE(YTH 110 CPABHEHUIO
C HMX BEIMYMHOM MpU OOBIYHOM 3aBOJHEHUM TMPU TNPUMEHEHUU METOJOB 3aBOJHEHUS C
UCTIOJIb30BAaHUEM XMMHYECKHX PEareHTOB B HAYAIbHBIX CTAIHIX pa3paboTKu
Kakoii pacTBOp M3BECTKOBOrO croco0a HEHTpaiu3ali CUMUTAETCsl HauboJiee MPUEMIIEMBIM JUIS
BBITECHEHUS HE(PTH BOJAHBIMU PACTBOPAMH MOJITUMEPOB.
Jlis xakux 3ajexkell peKOMEH]IyeTCs METO/ BHITECHEHUSI He()TH BOJAHBIMHU PACTBOPaMU MOJIMMEPOB
Ha OCHOBe pacTBopa nojuakpuiamua (ITAA)
Cyns no kakuM gaHHbBIM, 100aBka [IAB B HarHeTaeMyro BOAY yJydIllaeT OTMBIBAIOIINE CBOWCTBA
BOJIbI: CHMYKAETCS TIOBEPXHOCTHOE HATSHKEHHUE BOJIBI HA TPAHMIIE C HE(PTHIO, YMEHBIIIACTCS KPaeBOM
yroJl CMaYuBaHUs U T.J.
Bo cKombKkO MpUMEpPHO OIICHMBAIOT B HACTOSINEE BPEeMs BO3MOXKHBIM HPUPOCT KOdpQHIreHTa
u3BliedeHUs HeDTH OT NPUMEHEHHS METOJa BbITECHEHUS HE(DTH BOJHBIMU PACTBOPAMHU
MOBEPXHOCTHO-aKTUBHBIX BenlecTB (IIAB)
Jns yero npegHa3zHavyaeTcs B OCHOBHOM METOJ BBITECHEHUS HEPTH MULICJUIAPHBIMU PAacTBOPaMHU
Kakas cpenHsisi mMpOHUIIAEMOCTh IUIACTOB JKeNaTeNbHA MPH BBITECHEHWH HE(PTH MHULEIUIIPHBIMH
pacTBopamu
Kakoii TemmnepaTypbl HE JOJDKEH MPEBHINATH IJIACT MPU BHITECHEHWHW HE(PTH MUIECIUIIPHBIMH
pacTBopamu
Ha uem ocHOBaHO npuUMeHEHUE TEMTOPU3NIECKUX METOI0B
UTo mpUMEHSAIOT B KayecTBE TEIUIOHOCUTENICH MpH TEIUIOQU3UYECKUX METOJaX YBEIUYCHUS
He(dTeoTIauM MI1acCTOB
Kakue 00beKThI C miacTamu 1ejaecoo0pa3Ho BIOMPATh MPU BHITECHEHUH HE()TH TapoM
Kakne 00beKTHI ¢ TutacTaMu Harbosiee OIaronpusaTHBI AJIs TIPOLiecca BRITECHEHUS HE(DTH mapoM
Kakue 00beKThI C miacTaMu HauMeHee OJaronpUsTHHI 1S Ipoliecca BEITECHEHUS He(hTH mapoM
[lpy KakMX pAacCCTOSHUSX MEXIy CKBOKHHAMU CUMTAeTcs Hambosiee >PQPEKTHBHBIM METO.
BBITECHEHHUS HEe()TU MapoM
Kakoii MeTos MOKeT MpUMEHSTHCS ISl pa3pabOTKH HEPTSIHBIX 3aJIeKei BHICOKOBSI3KUX HEPTEH C
LEeNbI0 TOBBINIEHUS Kod(hduiineHTa u3BIeUYeHUS HeDTH U3 3alekeld BBICOKOMApapUHUCTHIX
He(Tel 115 NpeoTBpalleHNs BbllaleHus napaduHa B 1iacre.
K kakomy MeTony mMOBBbIIIEHHUS He(TEOTHayM TIJIACTOB OTHOCUTCS METOJI OCHOBAHHBIA Ha
CIIOCOOHOCTH IJIACTOBOM He(THU BCTyHaTh B PEAKIIMM C HArHETAEMbIM B IUIACT KHUCIOPOJOM
(BO31yXOM), CONPOBOXKJAIOIIMECS BbIIEICHUEM OOJBIIOT0 KOJIMYECTBA Terja (BHYTPHUILIACTOBBIM
«TOPEHUEMY).
JUig Kakux THIIOB KOJUIEKTOPOB NPUMEHHMM BIQXHBIH M CBEPX BIIAXKHBIM IPOLIECC TOPEHMS
poTeKaroluii npu TemmnepaTtype — coorBercTBeHHO 400 — 500 u 200 — 300 °C
K xakomy MeToay MOBBIIIEHUSI HE(PTEOTAAYH OTHOCAT BBHITECHEHHE HE(PTU CMEIIMBAIOLUIMMHUCA C
HEI0 areHtamMu — JBYyokuceto yriepona COz, CKWKEHHBIMH HEPTSIHBIMU  Ta3aMH
(MpeuMyIIECTBEHHO MPONaHOM), 0OOTaleHHBIM T'a30M (METaHOM CO 3HAUYUTENIbHBIM KOJIMYECTBOM
C; — Cg), CyxuM Ta30M BBICOKOTO J1aBJICHUsI (B OCHOBHOM METaHOM).
JUI KakMX TJIaCTOB PEKOMEHJIyeTCS METO/bl BBITECHEHUS HE(THU Ira30M BBICOKOTO JaBJICHUS U
0o0orameHHbIM ra3oM

Oo0pa3sen aTTecTallHOHHOIO OUJIeTa

ATTECTAILIMOHHBIN BUIET Ne 1

1. Meronsl Mo BUIY MPUMEHSIEMOIO IMPOIECCa MOKHO TMOJPA3ACNsATh Ha CIEAYIONIUE TPYIIIHL.
[lepeuncnure ux.

2. Kaxk Ha3pIiBaeTCs METOJ MOBBIIICHUS KOIPPUIIMEHTOB U3BJICUCHHUS HEPTH IMYTEM BBITECHEHUS
He()TH BOJHBIMU PACTBOPAMH XMMHYECKUX PEareHTOB (MOJUMEPOB, MMOBEPXHOCTHO-AKTHBHBIX
BEILECTB, KUCIIOT, IIE€I0Y€eii), MULIEJUISIPHBIMUA PACTBOPAMH H JIp.

3. Kak Ha3wIBaeTCsS METO/I MOBBIICHHS KOA(PDUITUSCHTOB H3BJICUCHUS He(DTH ITyTeM HarHeTaHUS B
MJIaCThI TEIJIOHOCUTENEH—TOopsueld BOJbI UK TIapa

7.1.3 Bonipocsl K 3a4eTy
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Ou3NYeCcKoe COCTOSTHUE HEPTH U Ta3a MPU PA3TUYHBIX YCIOBUAX B 3aJICKH
®dusnyeckue CBOMCTBA HEPTHU U Ta3a
XUMUYECKUH coCcTaB HEPTH U ra3a
PactBopuMocTh raza B HeTH
OO01re NOoHATHS O TOPHBIX TOPOAAX
YcnoBus 3aneradus yrieBoJA0POI0B B 36MHOM KOpe
OO0BexT 1 cuctema pazpaboTKH.
OCHOBHBIE TIapaMETpPbl, XapaKTEPHU3YIOIIUE PA3JIUYHBIC CHCTEMBbl pPa3padOTKH HEDTIHBIX
MECTOPOKACHUM.
PexxumMbl paboThl HEPTAHBIX TIJIACTOB.
Cucremsl pa3paboTku 0e3 BO3AEHCTBUS U ¢ BO3ACHCTBUEM Ha ILJIacT
I'uapoauHamMuveckas cxema HeTSHON 3aJIeKu
PanmonanbHas cxema pa3MenIeHHus CKBaKHH B HE(DTAHBIX TUIACTAX ¢ HAIOPHBIM PEKUMOM
[M'uapoarHaAMUYECKHE OMPESICHUSI OCPEIHEHHBIX 3HAYCHHH HEKOTOPBIX MapaMeTpoB HEMTIHBIX
IJTACTOB — IMIPOHUIIAEMOCTH U MOIITHOCTHU
DU3NKO-XUMHYCCKHE METObI BO3JCHCTBHUS HA IIACT
TenmoBbsie METOIBI BO3ACUTCBHUS Ha IIJ1acT
®oHTaHHBIA cIOCO0
Komnpeccophblii criocod
DKcmlyatanus CKBaKUH INTyOUHHO-HACOCHBIMU YCTaHOBKAMU
[lenTpoOeKHBIE IIEKTPOHACOCHI
Jpyrue crnocoObl SKCIUTyaTalli CKBAKHH
OO0pa3zen OuseTa aAjs 3a4era
MUWHUCTEPCTBO HAYKMU U BBICILIEI'O OBPA3OBAHNS POCCUNCKON ®EJIEPALIMU
I'PO3HEHCKUI I'OCYJAPCTBEHHbBIN HEOGTIHOM TEXHUYECKWI YHUBEPCUTET
nMeHHU akagemuka M. /[. MUIIHOHILIMKOBA

Jucuuninna «Pa3pa6orka M 3KkcnjyaTamnusi ra30BbIX U ra30KOH/IEHCATHBIX MECTOPOKIEH Ui
Wuctutyr _HedTr mraza  npodmirs «IKCIuTyaTanusi 1 00CTy)KUBaHHUE OOBEKTOB TOOBIYH HE(DTH
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ceMecTp
buner 1
1. PactBopuMOCTb ra3za B HEPTH.
2. Pexwumbl paboThl HE(PTAHBIX TTACTOB.
3. Komnpeccopsslii criocod.
Yr1Bepxaaro:

« _» 20 T 3as. kagheopoti

7.2 BocbMoii cemecTp
7.2.1 Bonipochl K nepBoil py0eKHOH aTTecTaluu
Pacckaxkute o mpeHa3HaYeHUH KOJIOHHOM TOJIOBKU?
Hapucyiite Tpy OCHOBHBIE CXEMBbI O0BSI3KH KOJIOHHOM rOJIOBKH?
N3 vero coctonT 060pya0oBaHNE KOJIOHHON TOJTOBKU?
Kakumu ycrnoBusimu onpeenstorcs padbora GOHTAaHHON apMaTypsl BO BpeMsi (JOHTAaHUPOBAHUS
CKBa)KHUHBI?
Kak paznugaroTcst apMaTypbl BBIITYCKAE€MbIE IPOMBIIUIEHHOCTHIO?
U3 yero coctout hoHTaHHAS apmarypa?
Pacckaxure npo TpyOHYIO roJ0BKY?
Jlns yero npegHa3zHaueHa (poHTaHHAS eKa?
Kakue MaHOMETpHI YCTaHOBJIEHBI HA YCThe (DOHTAHHOW CKBaKUH?
[lepeuncnure OCHOBHBIE 371EMEHTHI (JOHTAHHOU apMaTypbl?
Kakue npenmyniecTBa UMEIOT 3allOpHBIE OPTaHbl IEPEA 3aiBUKKaMH?
HazoBute Trnsl poHTaHHBIX apMatyp?
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. s yero npennasHauensl HKT?
. JlaiiTe onpezenenns BbI30Ba MPUTOKA KUJIKOCTH (Ta3a)?
. JlaiiTe onpejenenrie OCBOCHUIO CKBAKUHbI?
[lepeuncnure mecTb OCHOBHBIX CIOCOOOB BBI30BA MPUTOKA?
Jaiite monsTHE O crioco0e TapTaHue?
Pacckaxute o cmocobe Ha3pIBaEMOM TapTaHueM?
Pacckaxute 0 ciocobe Ha3bIBAaEMOM IMOPITHEBAHUE?
PacckaxuTte 0 cnocobe Ha3zbIBaeMOM 3aMeHa CKBaKUHHOM KUAKOCTH?
Pacckaxxure 0 ciocobe Ha3zpIBa€MOM KOMIIPECCOPHBIH crtocod ocBoeHHs?
Pacckaxute o cnocobe Ha3zbIBaeMOM OCBOEHHUE CKBAYKUH 3aKaYKOI ra3upOBAHHOMN >KUIKOCTH?
Pacckaxxkure 0 ciocobe Ha3zpIBAEMOM OCBOCHHE CKBaXHHBIMH HAacOCaMH?
Harnumure dopmyny 6ananca sneprun?
UYeM 10 cymiecTBy ABIsETCS ra3nudTHas CKBaKUHA
Pacckaxute 00 npuHIMNHAIbHON cxeme raznudra
[Touemy HE TPUMEHSIOT SPIUQT (ITOIBEM 32 CUET BO3/IyXa), a MOJIb3YIOTCS ra3inudrom
JocrounctBa 3paudt no cpaBHEHHIO C ra3audToM
Kakyro cucremy raznugTHOHN SKCIUTyaTalliy Ha3bIBAIOT KOMIIPECCOPHBIM Ta3Mu(pTOM
Kakyto cucremy raznu@THON IKCIUTyaTallMi Ha3bIBAIOT OECKOMIIPECCOPHBIM Ta3mu(ToM
Kakyro cucremy raznugTHON SKCILTyaTalliy Ha3bIBAIOT BHYTPUCKBAXXHHHBIM Ta3iu(ToM
Hapucyiite cxemMbl KOHCTPYKLIUN Ta3MU()THBIX TOABEMHUKOB (IBYXPSAIHBINA MOIBEMHUK;
[I0JIyTOPAPSAHBINA OIbEMHUK)
Hapucyiite cxemMbl KOHCTPYKLIUN Ta3MU(THHIX TOABEMHUKOB (OJHOPSAHBIN MOJHEMHHUK;
OJIHOPSIHBIN [MOABEMHUK C paOOYUM OTBEPCTHEM )
PacckaxxuTe 0 JOCTOMHCTBAX M HEJOCTATKA ABYXPSAHOTO OILEMHHUKA
PacckakuTte 0 JOCTOMHCTBAX M HEIOCTATKA OJHOPSIIHOTO O IbEMHHKA
Pacckaxute 0 moapeMHHKE ¢ pabourM OTBEPCTUEM
Pacckaxute 00 IByX cxemax, IpH KOTOPOH MOXKET paboTaTh Jr00asi KOHCTPYKIIHS ra3auTHOTO
MOIbEMHUKA
Jist gero HeoOX0IMMBI Ta3TU(THEIE KIIATlaHa
Bce raznudtHble K1amaHel 1o CBOEMY Ha3HAYEHUIO MOKHO Pa3AeIUuTh Ha TPU TPYIIIIHL.
Ilepeuncinre 3TH TPYyMIIBL.
Pacckaxxute 06 0cOOEHHOCTAX KOHCTPYKTUBHOT'O MCIIOIHEHUS Ta3IU(THHIX KIallaHOB
Hapucyiite 1 00bscHUTE IPUHLINUITHAIBHYIO CXEMY IPY>KMHHOT'O KJIanaHa
Yo BXOJIUT B HA3eMHOE 000PYAOBaHHE MTPU IITAHTOBOW HACOCHOM 3KCILTyaTalluy CKBAXXUH
Urto BXOIUT B MOA3eMHOE 000pyA0BaHNE IPU HITAHTOBOW HACOCHOM 3KCIUTyaTallui CKBaYKUH
Pacckaxute o mpuHIUIIE pabOThI IITAHTOBOW HACOCHON IKCILTYaTallud CKBaKUH
O6acTh IPUMEHEHUS NOTPYKHBIX LIEHTPOOEKHBIX 3JEKTPOHACOCOB
[TpunIMI pabOTHI MOTPYKHBIX IIEHTPOOEKHBIX IJTEKTPOHACOCOB
PacckakuTe 13 KakMX OCHOBHBIX 3JIEMEHTOB COCTOUT MOTPYKHbIE LIEHTPOOEKHBIE JIEKTPOHACOCHI
I'ie He pekoMeHTyeTCsl IPUMEHATh TOTPYKHbIE LIEHTPOOEKHBIE FJTEKTPOHACOCHI
Jns yero npegHa3zHaueH 0OpaTHBIN KJlanaH U CIIMBHOW KJlanaH
OO6nacTb NpUMEHEHHs MOTPYKHBIX MOPLIHEBBIX HACOCOB C THAPONIPHUBOIOM
Pacckakure 13 KakMX OCHOBHBIX 3JIEMEHTOB COCTOUT MOTPYKHOW MOPITHEBON HACOC C
TUAPONIPUBOIOM
PacckaxuTte 0 BUHTOBBIX MOTPYKHBIX AJIEKTpOHAcCOCaX
Pacckaxxute 0 BUOPOHACOCHOM crioco0e J00bIYN HEPTH U3 CKBAKHUH
Pacckaxute 0o nuadparMeHHOM Hacoce
O6nacTs NpUMEHEHUs KOMOMHAIIUY TTOTPYKHBIX HACOCOB € Ta3mu(ToM
OO0pa3sen aTTecTallMHOHHOTO OUJIeTA

ATTECTAIJMOHHBIN BUJIET Ne 1
Pacckaxute 06 0COOEHHOCTAX KOHCTPYKTUBHOTO UCIIOJIHEHUS Ta3IU(PTHHIX KJIalaHOB
Hapucyiite 1 00bsiICHUTE NIPUHIMITHAIBHYIO CXeMY NPYXHUHHOTO KJlaraHa
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Yo BXOIUT B HA3eMHOE 000PYAOBAaHHE MTPU IITAHTOBOW HACOCHOM 3KCIITyaTalluy CKBAKUH

7.2.2. Bonipocsl K0 BTOPOii py0e:kHOii aTTecTalluu
OKcIuTyaTalus CKBaXXKMH IPU HU3KUX 3a00MHBIX 1aBIECHUAX
I'mppaBinuyeckuil pa3phlB IUIacTa
Kucnornoe Bo3neiicTeue Ha NpU3a00HHYO 30HY CKBaXKHHbI
HmnynbcHO-yapHOe BO3/CHCTBHE Ha MPHU3a00iHYI0 30HY CKBaYKHHBI
BubpoBo3aeiicTBrue Ha Mpu3a00itHYIO 30HY CKBaYKHHBI
DIEeKTPOruApaBInYECcKOe BO3ICHCTBHE Ha MPHU3a00MHYIO 30HY CKBaKHHBI
Bugp! u knaccuduxanus nog3eMHbIXx paboT CKBaXXUH
Arperatsl, IpUMEHSIEMBbIE JJIs1 TTOA3EMHBIX Pa0OT CKBAXKUH
O06opynoBaHue, NpUMEHIEMOE 11 IOJ3EMHBIX Pa0OT CKBaXXUH

. MTHCTpYyMEHT, TPUMEHSIEMBIH JIJIs TIOJJ3€MHBIX PabOT CKBaKUH

. Teky1uii peMOHT CKBaXXHUH

. KanuTaibHbIll pEMOHT CKBaXXUH

. OxpaHa okpy>Kkarolei cpeibl Ipy MPOU3BOICTBE MOI3EMHBIX PEMOHTOB CKBAKHH
. CHucTeMBbI COBMECTHOT'O COOpa M TpaHCIIOPTa HEe(TH U rasa

. Cxembl cOopa u TpaHcnopTa HeTH Ha IPOMBICIIE

. CxembI cOOpa rasza u KOHJIEHCaTa Ha TPOMBICIIE

. 3aMepHbIe yCTaHOBKU CUCTEM Hedrerazocbopa

. YCTaHOBKH J1J1s1 TOATOTOBKU HEPTH

. O6opynoBanue i cOopa v MOATOTOBKH HepTU

. Onpenenenne 3a00MHOTO JABJICHUS B CKBAXKUHAX

. UccrnienoBanue CKBaKUH MPH CTAllMOHAPHBIX pexuMax (GUIbTpaluu

. UccnenoBanne CKBaXMH METOJOM YCTAaHOBUBIIUXCS OTOOPOB NPH JUIMTEIBHON CTaOMIIM3AIUN

JlaBJeHHE U 1eOUT
Ornpezenenne 3anacoB ra3a
PexxumM paboThl MECTOPOXKICHHS
HekoTtopbie 0coOeHHOCTH pa3pabOTKH ra30KOHICHCATHBIX MECTOPOXKICHUN
Oo0pa3zen aTTecCTAIMOHHOTO OWJIETA

ATTECTAILIMOHHBIN BUIET Ne 1
OxpaHa OKpyKarolei Cpesl MPH MPOU3BOICTBE MOI3EMHBIX PEMOHTOB CKBAXKUH
Cuctembl COBMECTHOTO cOOpa U TpaHCTIOpTa HePTH U raza
CxemblI cOopa 1 TpaHcTopTa HeTH Ha IPOMBICIIe

7.3 Bonipocsl k 3K3aMeHy
®uznyeckoe COCTOSSHUE HEPTH U ra3a NpU pa3IUYHBIX YCIOBUAX B 3aJI€KU
OU3NKO-XUMUYECKUN CBOWCTBA HE(TH U ra3a
PactBopuMOCTh HEQTH U JaBIeHNE HACBILICHUS ra3a B He(hTH
OO11e MOHATHUS O TOPHBIX MOPOAAX
VYcioBus 3alieranus yriaeBoI0POIOB B 36MHOM KOpe
OOBexT U cuctema pa3paboTKu
OcHOBHBIE TIApaMeTpPbl, XapaKTEpPHU3YIOLIUE pa3JIMYHble CHUCTEMBl pPa3pabOTKH HEPTIHBIX
MECTOPOXKIACHUN
Pexumbl pabOTHl HEPTIHBIX MJIACTOB
CucreMmsl pa3paboTku 6€3 BO3/ICHUCTBUS U C BO3/ICHCTBUEM Ha TIACT
PerynupoBanue pa3paboTKu HEQTSHBIX U TA30BBIX MECTOPOXKICHUM
['maponunamuueckasi cxema HePTAHOM 3anexu
PanmonanpHast cxema pa3MellleHus: CKBaKUH B HEPTSIHBIX IJIACTaX ¢ HAIIOPHBIM PEXUMOM
['maponnHaMuUYecKUe ONpeNeNeHus] OCPEIHEHHBIX 3HAUYCHUH HEKOTOPBIX MapaMeTpoB HE(TSHBIX
IJIACTOB — MIPOHUILIAEMOCTH U MOILIIHOCTHU
DU3NKO-XUMHUYECKUE METOBI BO3IAECHCTBYS HA IIACT
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TeroBble METOIBI BO3IEMCTBHS HA IIJIACT

@DoHTaHHBIN c1I0CO0

Kommnpeccopnslii criocod

DKcmlyaTtanus CKBaKUH INTyOMHHO-HACOCHBIMU YCTaHOBKAaMU
[{eHTpoOEKHBIE AINEKTPOHACOCHI

Hogeiimure crioco6b! sKCIuTyaTaly CKBaXKUH

@DaKTOpBbl, OCI0KHAIOIINE IPOLECC IKCILTyaTallui CKBAKUH
OKcIlyaTtanus CKBaKUH IIPU COBPEMEHHBIX METOJIaX MOBBIIICHUSI HEPTe-, ra300TAaun
DKcITyaTanus CKBaXHH MPU HU3KUX 3a00WHBIX TaBICHUSIX
I'mapaBauyeckuil pa3pbliB Iiacta

Kucnornoe Bo3neiicTBrue Ha npu3a00iHYI0 30HY CKBaYKUHBI
HMnynbcHO-yAapHOE BO3/ICHCTBUE Ha MPU3a00NHYIO 30HY CKBa>KUHBI
BuOpoBo3znelicTBue Ha Ipu3a00HHYI0 30HY CKBaYKUHBI
DNEeKTPOruApaBINUECcKOe BO3ICCTBIE HA MPU3a00iHYI0 30HY CKBaKUHbI
Bunb! u kiaccupukanus moa3eMHbIX padOT CKBAXKUH

Arperatbl, IpUMEHSIEMBbIE JUIS TOA3EMHBIX paOOT CKBaXKUH
O06opynoBanue, MPUMEHSIEMOE JIs TIOJI3EMHBIX PabOT CKBaKUH
WHCTpyMEHT, TpUMEHsIeMbIH 17151 TOJJ3€MHBIX PabOT CKBaKUH

Texymui peMOHT CKBa)KUH

KanuranbHblil peMOHT CKBaXKHH

OxpaHa oOKpy>Karollei cpepl IPHU MPOU3BOICTBE NOI3EMHBIX PEMOHTOB CKBaXXUH
CucreMbl COBMECTHOTO cOOpa U TpaHCIopTa He(hTH U raza

Cxemsl cOopa 1 TpaHcTiopTa HeTH Ha TPOMBICIIE

CxeMblI cOopa raza u KOH/IeHcaTa Ha IPOMBICIIE

3aMepHbI€ YCTAHOBKH CUCTEM HedTerazocoopa

Y CTaHOBKH J1J1s1 IOJTOTOBKU HEPTH

O6opynoBanue ajis cOopa U MOATOTOBKU HePTH

Omnpenenenue 3a00iMHOTO AaBlIEHUS B CKBOKMHAX

HccnenoBanue CKBaXKHH MPU CTAIIMOHAPHBIX PEXKUMAX (HIbTPALIH
HccnenoBanue CKBaXHMH METOAOM YCTaHOBUBIIMXCS OTOOPOB MpPH JAJIUTEIBHON CTaOWIM3AIUH
JaBJIEHUS U 1e0uTa

Omnpenenenue 3amnacos ra3a

OcobeHHoCTH pa3pabOTKH Ta30KOHAEHCATHBIX MECTOPOXKIACHHU I

Oo0pa3en OusteTa 11 IK3aMeHa



MHHHCTEPCTBO OBPA30BAHHS H HAYKH POCCHIMCKOM ®EJEPAITHAHA
I'PO3SHEHCKHI I'OCYJAPCTBEHHBIN HE®TSIHOHW TEXHHYECKHH
VHHUBEPCHTET
M. akag. M.JI. MIULIHOHIIIHKOBA

IK3aMeHANHOHHBIH o0\IeT No |

JIHCLMILTHHA Pazpaborrka n DJHI'M
DakrynapTeT ITI npodune  21.03.01 HP-15-2 ceMecTp 8
1 Paccra:xute o @H‘SH‘IECIGTX COCTOAHAX H€¢JTH H rasa InpH pasITHUHBIX YVCIOEHAX B 3AICHKH
2. Korga npHMeHAIOT CHCTEMEI ¢ 3aKOHTYPHEIM 3aBOJHEHHEM H ¢ BHYTPHKOHTYPHBIM 3aBOTHEHHEM 7
3, PaccraxxuTe 0 cocobe HA3ZEIBASMOM KOMIPECCOPHEIH cmocod ocBosHHA?
VTBep&Ia:
« » 20 r. 3ae. xagheopoii

7.4 Tekymuii KOHTPOJIb

Oo0pa3sen 3aganus
IIpakTuyeckas padora 5. F'uagpoguHaMHYecKHe UCCIETOBAHUS CKBAKHH
Omnpenenenne 3a00HHOTO AaBICHUS TPU KOHCTPYKIIMU TOPU3OHTAIBHOTO CTBOJIA 0€3 (POHTaHHBIX

TpyO B TOPU30HTAILHON YaCTH U C OOJIBIIUM PAANyCOM KPUBHU3HBI

3a0oifHOE NaBiIeHUE y TOpLA TOPU3OHTAIBHON CKBa)KHMHBI € OOJIBIINM pajilyCOM KPUBU3HBI U
0e3 GOoHTaHHBIX TPYO B TOPU30HTAILHOM YacTH CTBOJIA oNpezensercs no Gopmyse

P2, =[P2.6%°+8,.- 0°+0, @l 0

rne P, .- 3aboiiHoe naBineHue y AHa (Topla) FOPU30HTAIbHONW CKBAKHHBI

S=003415*p*HIZ T _,
cp. cp.
(:2)

H - BepTHKanbHas I’TyOMHa TOPU30HTAIBHON CKBAXKUHBI; Zcp, - CpeiHUN K03 duiment
CBEPXCKUMAEMOCTH, ONIPENENAEMBIN U1l YCIOBUI TR DM 0T ) 2 Pep.= (PytP3.0)/2; T sy, Pan -
COOTBETCTBEHHO CPEAHUE 110 BEPTUKAIIBHOW M HCKPUBJIIEHHOM YacTsAM CTBOJIA 3HAYCHUS
TeMnepaTypsl U JaBleHUs; T3, Ps . - COOTBETCTBEHHO 3HAYEHUS TEMITEPATYPHI U IaBJICHUS Y
CEUYEHHUSI OT UCKPUBJIICHHOTO Y4acTKa K TOPU30HTATLHOMY

0,=1,377 A+ 22, 12, (€ n-Y/d, "

rae g - KodQOUIUEHT THAPABIMYECKOTO CONPOTUBNIEHHUS; Zcp , Tp- NACHTUYHBIE



3HAQUYCHUSIM DTHX mMapaMeTpoB B ¢opmyne (2) KodPIUIHUEHT CBEPXCKUMAEMOCTH W CPEaHSS
TeMIeparypa.

S =003415*p*L/Z *T _, (15)
7. cp-  ep
rae L, - oOmias mivHa

4acTU CTBOJIa CKBAXKUHBI, onpezesaeMas GopMyIou:

BEPTUKAJIILHOM M HCKPUBICHHOU

L=L +L,,
8. 2
rae L,- mmnHa BepTHKambHOM dYacTu cTBoma Ly=H,;; Lo- 1mHA WMCKPUBIGHHOW 4YacTH CTBOJIA,
onpenensemMas 1mo ¢popmyJe
L,)=2*7z*R*a/360,

[Tapametp O; Mo ropU30HTANBHON YaCTH CTBOJIA OIpeeiseTcs Mo GpopmyIe:

0,=0,094 -2, - Z cpe. " P’ Lg-/dj,
| Y

rrae ;- ko ument ruapaBIMyecKoro COpOTHBICHUS TOPU30HTAIBHOM YaCTUCTBOIIA.

Tak kak B pacCMaTpuBacMOM BApUAHTC (bOHTaHHHe Tp}/'6bl CITYIICHBI TOJIBKO B BEPTUKAJIBHYIO U

HCKPHUBJICHHYIO 4aCTU CTBOJIA, BEJIMYNHA Dd A0JIKHA COOTBETCTBOBATL COIIPOTHUBJIICHUIO 0603,[[HBIX
KOJIOHHA,

CpeHHHH TEMIICpaTypa 1o l"OpI/I30HTaJ'ILHOI71 4acTHU CTBOJIa U OIIPCACIIACTCA 110 q)OpMy.]'IeZ

, _(T ; )
Fcp.z. (13.11.+ F3.0.)/ ;

(8)
rae Tsp. T 35 . COOTBETCTBEHHO TEMIIEpATYphl Ta3a y Mepexoja rOpU30HTAIBHOIO y4acTKa K
HCKPUBJICHHOMY U y JTHA (TOpLia) TOPU30HTAIBHOIO CTBOJIA;

Zepo.

cpenHui KoA()PHUIIMEHT CBEPXCIKIMAEMOCTH Ta3a IPH YCIOBHU Topr U Pepr., THE Pepy o= (Ps P30 )2,
P ..., P;, - 3a00liHbBIC TaBICHUS Y CCUCHHSI OT UCKPUBIICHHOTO YYaCTKa K TOPU30HTAIBHOMY H Y JTHA
CKBaXXMHBI; L - ITTMHA TOPU30HTAIILHON YacTH CTBOJIA.

JlabopaTtopnass pabGora 1. OmnpeaeneHue CTPYKTYpbl  BOCXOASIIIEI0  MOTOKA
ra30KHIKOCTHON CMeCH.

OO011e mOJIOKEHHUS.

OnucaHue yCTaHOBKH U MOPAZAOK IPOBEAECHUS 1aO0OPaTOPHON pabOTHI.

O06paboTka pe3ynbTaTOB H3MEPEHUH.

Meps! 6€30M1acCHOCTH MTPU MPOBEAECHUH Ja00paTOPHOI paboTHI.



7.5. Onucanue nmokasaTesei 1 KpUTepUeB OLIEHUBAHUS KOMIIETEHIIUI Ha pa3IMYHBIX dTamax uX (OPMUPOBAHHUS, ONIMCAHUE IIKAJIBI OLCHUBAHUSI.

Taoauna 6
Mna eMbIe De3 ATEI OCBOE Kpurepun oueHuBanusi pe3yJbTaToB 00yUYeHUs HanMeHOBaHMe
JAHHPYEMBI JbTATHI 0CBOCHUSA
py KOMI:'le”l)“IeH - MmeHee 41 0a1710B 41-60 o6a10B 61-80 6a110B 81-100 6a110B OIEHOYHOI'0
1 (Hey10BJIETBOPUTEJIbHO)|(Y10BJIETBOPHUTEILHO) (xopoo) (OTJIM4YHO) cpeacTsa

IIK-1. CriocoOHOCTB OCYLIECTBIATh U KOPPEKTUPOBATH TEXHOJIOTUYECKHE TPOIIECCHl He(TETa30BOr0 IPOU3BOJICTBA B COOTBETCTBUHU
¢ BbIOpaHHOH cepoil npodeccuoHanbHOM NesSTeTbHOCTH

3HAaTh: OCHOBHBIE CdopmupoBaHHbIe, ChopMHpOBAHHbIE
MIPOU3BOJICTBEHHBIE MPOLECCHI, dparmMeHTapHEIE HO cojep Kalue PMHP
Henonnasle 3Hanus CHUCTEMATHUUECKHE
MPEJICTABISIIONINE €IUHYI0 IEMNOYKY 3HaHHU OTJIeJIbHBIE TIPOOEITBI SHALILS
He()TEra30BbIX TEXHOJOTHUH. 3HAHUSI
YMeTb: TIpU  B3aWMOJICHCTBHH C
CEPBUCHBIMHU KOMIIaHUSIMHA u V MEHIS [LOJHELE
CIIEIUATUCTAMU TEXHHYECKHX CITYKO ’ ChopmupoBanHbie
YactuyHble yMEHUs Henonueie ymenus JIOTTyCKaIOTCA

KOPPEKTHUPOBATL  TEXHOJIOTHMYECKUE

pp P N HeOOJIBIIINE OIINOKHA yMeHus
Ipolecchl €  YYeTOM  peallbHOU
CUTYaIlUH. .
Baagerb: HaBbIKaMM  PYKOBOJCTBA B cucrematnueckom

IPOU3BOJCTBEHHBIMU MPOIECCAMU C
IPUMEHEHUEM COBPEMEHHOTO
000pyJOBaHUS M MATEPUAJIOB.

YacTtuyHOE BIIaJCHAE
HaBbIKaAMH

Hecucremarnueckoe
HpI/IMeHeHI/Ie HAaBBIKOB

MPUMEHEHUU
HABBIKOB
JIOTTYCKaIOTCs

YcnemHoe n
CHUCTEMATHUECKOE
MIPUMEHEHNE HAaBBIKOB

3amanus ais
KOHTPOJIBHOM
paboTHI, TECTOBBIC
3aJlaHusl, TEMbI
pedepaTos,
OMIIeTHI

ITK-12. CiocoOHOCTH BBITIOIHATH PA0OTHI IO COCTABIEHUIO TPOEKTHOM, CITyKeOHOM TOKYyMEHTAllMK B COOTBETCTBUU C BBIOPaHHOM cdepoit
PO eCCHOHAIBHON e TENHHOCTH

3HaTh: HOPMATHBHBIE JOKYMEHTHI,
CTaHJAPTHI, JIEUCTBYIOILINE
WHCTPYKIINH, METOIUKH
MPOEKTUPOBaHUS B  HeTEra3oBoi

oTpaciiu.

®parmeHTapHbIe
3HAHUS

Henomnuwle 3Hanus

CdopmupoBanHsbie,
HO COZIepIKaIlye
OTJIeNIbHbIE POOEITBI
3HAHHS

CdopmupoBaHHbie
CHUCTEMaTHUYECKHE
3HAHUS

3agaHus I
KOHTPOJIBHON
paboTHI, TECTOBBIE
3aJlaHusl, TEMbI

pedeparos,




YMmerb: pa3pabaTbiBaTh  TUIIOBBIC
MIPOEKTHBIE TEXHOIOTUYECKHE | CdopmupoBaHHbIE
p ’ bopmmp ’ CdopmupoBaHHbIe
pabouue JOKYMEHTBI C ®parmeHTapHbIe HO coJepiKaIlme

Henousnble 3HaHus CHUCTEMATUYECKHE
HUCIOJIb30BAaHUEM KOMIIBIOTECPHOT'O SHaHUA OTJIeNIbHbIE POOEIBI SHAHMS
IIPOCKTUPOBAHUSI  TEXHOJIOTIHYCCKUX 3HAHUA
IIPOILIECCOB.
Baaners: HaBbIKaMU HCIOJB30BATh
MHHOBAallMOHHBIEC METOABI JUIA CdopmupoBaHHbie

(bopmup ’ CdopmupoBanHbie

pemenuda 3aga4  IPOCKTHPOBAHUS ®parmeHTapHble HO coJeprKaIme

Hemnousuble 3Hanus CUCTEMAaTU4YCCKUEC
TEXHOJOIHYECKHUX 58 3HaHUA OTACIbHEBIC np06em>1 SHAHIS
MIPOU3BOJICTBEHHBIX  IIPOLIECCOB B 3HAHUA

He(Tera3oBoi OTpaciu.

OuJIeTHI




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

Jlns ocyuiecTBiIEHHUS MPOLEAYpP TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON
aTTecTaluyd OOYYaIOUIMXCS CO3AaHbl (OHABI OIIEHOYHBIX CpPEACTB, aJalTUPOBAaHHBIC IS
WHBAJIUJIOB U JIMI C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3[I0POBBSI M TO3BOJISIOLIUE OLIEHUTh
JOCTIDKEHUE MMM 3aIJTAHMPOBAHHBIX B OCHOBHOM 00Opa30BaTEeNbHOW MPOrpamMMme pe3yiabTaToB
0o0y4eHHUs ¥ ypoBeHb CPOPMUPOBAHHOCTH BCEX KOMIIETEHIUH, 3asiBICHHBIX B 00pa30BaTeIbHON
nporpamMe. Popma MpoBeACHUS TEKyIIeHd arTecTallid Uil CTYAEHTOB-WHBAINIIOB
YCTaHABIMBAETCS C YYETOM HHAWBUIYAIbHBIX MCUXO(U3UUECKUX OCOOCHHOCTEH (YCTHO,
NUCHbMEHHO Ha Oymare, MMCBMEHHO Ha KOMIBbIOTEpe, B (GopMme TecTHpoBaHus U T.1.). [lpu
TECTUPOBAHUU IS CIA0OBUISAIIUX CTYIEHTOB MCIOJB3YIOTCS (DOHABI OLEHOYHBIX CPEACTB C
YKpynHeHHbIM mpudrom. Ha »5SK3aMeH npuriamaercs CONPOBOXKAAIONUINN, KOTOPBIHA
o0ecrieunBaeT TEXHUYECKOE COMPOBOXKACHHE CTyneHTy. [Ipm HEoOXOAMMOCTH CTYACHTY-
MHBAJIMAY NPEJOCTABISACTCS JOMOTHUTEIBHOE BpeMsi I MOATOTOBKY OTBETA HAa K3aMeHe (MU
3ayete). OOydvaromuecs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3J0pPOBbSI U OOydaroluecs
MHBAIUABI O0ECTIEUMBAIOTCS TEYATHBIMH M 3JCKTPOHHBIMH OOpa30BaTENbHBIMH pECypcaMu
(mporpammbl, ydeOHBIE TOCOOUS [Nl CAMOCTOATENbHOW paboTel W T.J.) B (opmax,
Q/IaTITUPOBAHHBIX K OTPAaHUYEHUSIM HX 3I0POBBS U BOCTIPHUTHS HHPOPMALIUH:

1) ISt UHBAJUIOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI 110 3PEHHIO:

- IJISl CJIeMbIX: 33/IaHUs Ui BBITIOJHEHHUS HA CEMHHApax W MPAKTHYECKUX 3aHATHUSIX
oopmisitoTcst penbedHO-ToueyHbIM mpudTOoM bpaiinsg wiu B BUIE AIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TMTOMOIIBI0 KOMITBIOTEPA CO CIIEIHATTU3NPOBAHHBIM ITPOrPAMMHBIM 00eCTIeYeHHEM
JUTSL CTIETIBIX, TUOO 3aYUTHIBAIOTCA ACCUCTEHTOM; MMChbMEHHBIC 3a/IJaHUS BHIMOIHIIOTCS Ha Oymare
penbedHO-TOYeuHbIM mpudToM bpaiing uam Ha KOMIBIOTEpE CO CHEIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYEHUEM TS CJICTIBIX JTMO0 HAIUKTOBBIBAIOTCS ACCHUCTEHTY; 00y4YaroMCs
JUIS BBITIOJIHEHUS 3aJaHus MpPH HEOOXOAMMOCTH MPEIOCTABIISETCS KOMIUIEKT MHChMEHHBIX
MPUHAJJIKHOCTEH 1 Oymara JUisl mucbMa penbeHo-ToueyHbIM IpudToM bpaiins, koMmmnbroTep
CO CHENHATM3UPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHUEM JIJISI CIICTIBIX;

- 1Jis1 cJ1a0oBUASIIMX: oOecrieunBaeTcs UHIMBUIYalbHOE PABHOMEPHOE OCBEIICHUE HE
menee 300 urokc, oOydarOmMMCS IS BBITIOJIHEHHUS 3aJaHus TpU  HEO0OXOJAMMOCTH
IPEJOCTABIISACTCS YBEINYMBAIOIIEE YCTPOWCTBO; BOZMOXKHO TAKXKe MCIIOJIb30BaHUE COOCTBEHHBIX
YBEIMYHBAIONINX yCTPOMCTB; 3alaHMs JIUIsl BHITIOJHEHUS 330aHUN 0(hOPMIISIFOTCS YBETUYEHHBIM
mpuQTOM;

2) Ui MTHBJIUIOB | JIWII C OTPAaHMYEHHBIMHI BO3MOKHOCTSIMH 3/I0POBBS MO CJIYXY:

- NI TVIYXHX U cJadocablIammx: 0o0ecreunBaeTcs Haluuue 3BYKOYCHIMBAOLIEH
amnmaparypbl ~ KOJUIGKTMBHOTO  TIOJNB30BAaHUS, TIPM  HEOOXOAWMOCTH  OOy4aromuMmcs
OpPEJOCTaBIIsAeTCS  3BYKOYCHJIMBAIOIAs  ammaparypa  WHAMBHIYalbHOTO  IOJb30BAHUS;
NPEIOCTABIISIOTCS YCIIYTH CYPIOTIEPEBOUNKA;

- AJIl CJeNOIVIyXUX JIOMYCKaeTcs MPHUCYTCTBHE aCCUCTEHTA, OKAa3bIBAIOIIErO YCIYrH
TU(IIOCYpIOTIEpEBOAUNKA (TOMUMO TPeOOBaHHM, BBITIOIHAEMBIX COOTBETCTBEHHO JUIS CIICTIBIX U
TIIyXUX);

3) I UM ¢ TOKENBIMA HAPYHICHWSMH PEUH, TIYXHX, CIa0OCIHBIMIANINX JEKIHH |
CEeMMHAapBbI, IPOBOIUMBIE B YCTHOH (opMe, MPOBOJATCA B TUCBMEHHOM (hopMme;

4) IS MHBAJHUJIOB W JIAI[ C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 370POBbSI, MMEIOIIHX
HapYLIEHHUs ONOPHO-ABUIaTeJILHOI0 anmapara:

- U1 JIMI C HapyIEHWSMH OIOPHO-IABUTATEIFHOTO armapara, HapylIeHUSIMH
JIBUTATENIbHBIX (YHKUMH BEPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEH:
NMUCHMEHHBIC 33/I1aHUS BBIMTOTHIIOTCS HA KOMITBIOTEPE CO CIEUAIN3UPOBAHHBIM IPOTPAMMHBIM
o0ecrieyeHHEM WJIM  HAJUKTOBBIBAIOTCS ~ ACCUCTEHTY; BBINOJHEHHE 3aJaHUi  (TECTOB,
KOHTPOJIbHBIX paboT), MPOBOAMMEBIE B MUCHbMEHHOHN (hopme, MPOBOJATCS B YCTHOM (opMe myTem
orpoca, 6eceibl ¢ 00yJaroIUMCs.
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2013.— 484 c.— Pexwum nocryna: http://www.iprbookshop.ru/28912.html.

6. JluBuaner II.H. Pa3paboTka HEPTSHBIX MECTOPOXKICHUN [DIEKTPOHHBIN pecypc]: ydeOHOe
nocobue. Kypc nexuuit/ Jlusunues II.H., CuzoB B.D.— DnekTpoH. TEKCTOBbIE IaHHbBIC.—
CraBpomonb: CeBepo-KaBkasckuii ¢denepanpubiii  yHuBepcuter, 2014.— 132 c— Pexum
noctyna: http://www.iprbookshop.ru/63127.html.

10 MaTtepuajibHO-TEXHUYECKOE 0O0ecnedeHue JUCHUTITUHBI

Jlnsg mpoBeneHus JEKUUU TOJb3YIOTCS IUIaKaTaMM, MakeTaMu (AeHcTByrolas MoJenb -
¢doHTaHHAsA apMaTypa, CTAHOK-Ka4aJKa) U 000pyA0BaHUs.

TexHuueckue cpeacTBa 00ydeHHs] — cocpeoToueHbl B Jaboparopusax kapenpsl «bPOHI M»
(71a6. 2-26 u 2-30).

B nabGopatopuu coaepkarcs SJIEKTPOHHBIE BEPCUU JIEKIIMM METOJMYECKMX YKa3aHUU K
BBITNIOJTHEHUIO MIPAKTUYECKUX 3alaHUM.
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