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1 Hesn u 32124 TUCHUNTHHBI

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

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

2 MecTo qucumInHbl B cTpykrype OIl

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

3 TpeGoBaHus K pe3yJibTaTaM 0CBOEHHS POrpaMMbl faKajaBpuaTa

[Ipomecc M3ydeHus MUCIMIUIMHBI HAMIPABJICH HA (POPMUPOBAHHUE CICIYIONIMX KOMIETCHIIMA U
WHAUKATOPOB UX JOCTHXKEHUS:

IIK-1 - cnocoOHOCTh OCYHIECTBIISIT M KOPPEKTHPOBATH TEXHOJOTMUYECKHE IPOIECCHI
He(TEera3oBoro TMpOM3BOJACTBA B COOTBETCTBHM C BbIOpaHHOW cdepoil mpodeccuoHaabHON
JIeSATeTLHOCTH.
3HaTh:

- OCHOBHBIC TPOM3BOJICTBEHHBIC IPOLIECCHI, MPEACTABISAIONINE EAUHYIO IIEMOYKY He(Tera3oBbIX
TEXHOJIOTUH,

Ymernb:

- TpH B3aUMOJCHCTBUM C CEPBHCHBIMH KOMIAHUSMHU U CIEUUATHCTAMU TEXHUYECKHX CIYKO
KOPPEKTUPOBATh TEXHOJIOTUYECKUE MPOIIECCHI C YUETOM PEeaIbHOW CUTYaIluH,

Baanernb:

- HaBBIKAMH PYKOBOJICTBA TPOW3BOJCTBEHHBIMH TIPOILIECCAMH C TPUMEHEHHEM COBPEMEHHOTO
000py/I0BaHUsl U MaTepUAJIOB

IK-12 - CnocoOHOCTh BBITIONHATH Pa0OTHI IO COCTABICHUIO TPOSKTHOW, CITy)KeOHOM
JIOKYMEHTAIIMU B COOTBETCTBHH C BEIOpaHHOM chepoit mpohecCHOHaTbHON AesITeNbHOCTH.
3HaTh:

- HOPMATHUBHBIE JOKYMEHTBI, CTAHAAPTHI, AEHCTBYIOIINE WUHCTPYKLIUU, METOJUKH MPOCKTUPOBAHUS B
He(Tera3oBoi oTpaciu;

Ymern:

- pa3pabaThIBaTh TUIIOBHIE MPOEKTHBIC, TEXHOJIOTHUYECKHE U padovre JTOKYMEHTHI C UCIOJIb30BaHUEM
KOMITBIOTEPHOTO MPOEKTUPOBAHUS TEXHOJIOTMUYECKUX MPOIIECCOB;

Baaners:

- VHHOBAlMOHHBIMM METOJIaMHM JJisi pEUIeHUs 3aJad MPOEKTUPOBAHUS TEXHOJIOIMYECKUX U
MIPOU3BOJICTBEHHBIX MPOIIECCOB B HEPTEra30BOM OTpaCITH



4 O0beM JTUCHHUILIHHBI M BH/ABI Y4e0HOI padoThI

Taoauna 1
Bcero |Cemect
. yacos/ pbI
Bun yuyeOHo# padoThI — 7
O0®0 | OPO
KonrakTHas padora 51/1,41 |51/1,41
B tom uncne:
Jlexun 17/0,47 | 17/0,47
[TpakTHYeckue 3aHITHS
JlabopaTopHbie pabOThI 34/0,94 | 34/0,94
CamocTosiTe/IbHasi padoTa (Bcero) 57/1,58 | 57/1,58
B tom uncne:
Kypcosas npoekt (KIT)
Pedepatsl 10/0,27 | 10/0,27
U (unu) opyeue 6udvr camocmosamenbHou
pabomol.
Temsl 11 camocTosTenbHoro u3yuenust | 27/0,75 | 27/0,75
IToaroToBka K J1ab0paTopHBIM padoTaM 10/0,27 | 10/0,27
[TonroroBka K 3a4eTy 10/0,27 | 10/0,27
Bua oryeTrHOCTH 3ad4. 3ad4.
Oouas BCEI'O B yacax 108 108
Tpyaoemkocth | BCEI'O B 3auyeTHbIX 3 3
AUCHUILVIMHBI  |eIMHUIAX
5 Coaep:xkanue THCHUATLIAHBI
5.1 Pa3aennbl JUCHUILIMHBI M BUABI 3aHATHIH
Taoauna 2
Ne HaumeHnoBanue pa3nesia Jewn. | JIao. Bcero
10011 AUCHMILTAHBI IO ceMecTpam 3aH. Al acoB
Yyachl | Yachl
1 | Beenenue
2 OU3NKO-XUMUYECKHE CBOWCTBA MTPHPOTHBIX 2 5 8
yTJI€BOJIOPOIOB
3 | Tumsl 3aexel yriieBog0pOI0B
v 2 2
4 | Pa3zpaboTka HEPTAHBIX MECTOPOKICHUI
I'unpoauHamMmyeckre OCHOBBI
5 | mpoeKTupoBaHus pa3pabOTKH HEPTIHBIX 9 2 4
MECTOPOXKICHHIA
6 | Meroap! yBenndeHusI He(PTEOTIAYH IUIACTOB
7 CriocoObl 3KcIUTyaTaluu HeQTAHBIX 6
CKBa)KHH 5 12
8 DKCIUTyaTalus CKBaKUH B OCTIOKHEHHBIX 4
YCIIOBUSX
9 MeTo/161 BO3/ICHCTBUS Ha MPU3a00HHYIO 5 5
30HY CKBOKHH
10 | IMox3emHBIN KaUTAIbHBIN PEMOHT 2 4 6
11 COop u moaroToBka He)TH, Ta3a M BOJBI HA 9 9
MTPOMBICIIAX
12 | UccieqoBaHue Ta30BBIX CKBAYKUH 4
13 Pa3paboTka ra3oBbIX ¥ ra30KOHICHCATHBIX 3 5 13
MECTOPOXKICHHIA




5.2 JIeKIMOHHBIE 3aHATHS

Tadauuna 3
Ne | HaumeHoBaHue pa3jaesia
Coaep:xanue pasaesa
N | JUCHUIIHHBI
1 2 3
1 | BBenenue Ilenu u 3ana41 AUCHUATIIIMHBI
duznyeckoe COCTOSIHUE HEPTH U ra3a MpHu Pa3IuyHbIX
9 POu3uKO-XUMHYECKHEe CBOICTBA YCIIOBHSAX B 3aJIeXkH; (hU3MYecKre CBOWcTBAa HePTH U
NPUPOIHBIX YIJIEBOIOPO/I0B raza; XMMHYECKMH coctaB HepTH U  rasa;
pacTBOPUMOCTH Tra3a B HEPTH
. OO0mue TOHATHS O TOPHBIX [OPOAAX; YCIOBHS
3 | Tunbl 3aj1e:Keil yriieBo10poaoB p P > Y
3aJIeraHus yrieBoJ0pO/I0B B 36MHOM KOpe
O6bekt u  cucreMa pa3pabotku.  OCHOBHBIE
[apaMeTpbl, XapaKTEpU3YIOLIUE DPA3JIUYHBIE CHCTEMBI
Pa3zpaborka HedTsIHBIX P PPl, Xap PHSYIO P N
4 . pa3paboTKu HEPTAHBIX MECTOPOXKICHUN. Pexxumbl
MeCTOPOKAeHUit
pabotbl HeTsAHBIX TIacTOB. CUCTEMBI pa3paboTku Oe3
BO3JICHICTBHS M C BO3JICHICTBHEM Ha ILIACT
['unponuHamuyeckas cxema He(TSHOM  3allexu;
palMoHadbHas CXemMa pa3MENIeHHs CKBOKUH B
I'mapoaunaMmnyeckune OCHOBBI
HEe(TAHBIX IUIaCTaX C  HAlNOPHBIM  PEKUMOM;
S | mIpoeKTHPOBaHUs Pa3padoTKu
. THIPOJUHAMUYECKHE  OMpEACNCHUS  OCPEIHEHHBIX
He(PTAHBIX MECTOPOKICHUI N
3HAYEeHUH HEKOTOPBIX MapaMeTpOB HE(PTAHBIX TIIACTOB
— IPOHUIIAEMOCTH ¥ MOITHOCTHU
6 Metoab! yBeJIM4eHHS OU3NKO-XUMUYECKUE METOJbI BO3/ICUCTBUS HA ILJIACT;
HedTeoTIa4H IVIACTOB TEIJIOBBIE METO/bI BO3AEUTCBHS HA IJ1aCT
doHTaHHBId  cnocob.  KommpeccopHbiii  crmoco0.
7 Crnoco0bl IKCIIyaTAllUH OKCIUTyatanusi ~ CKBaXHWH  TJIyOMHHO-HACOCHBIMH
He(TAHBIX CKBAKHH ycraHoBKamMH.  L[eHTpoOexXxHbIE  3JIEKTPOHACOCHI.
Jpyrue cnocoObl SKCIUTYaTallMi CKBAXKHH
@DaKTOphl, OCIOXKHAIOIIME MPOLECC HKCIUTyaTaluu
JKemyaTanus CKBaKuH B PP, H pont yaran
8 CKBAKUH; JKCIUTyaTallUsl CKBaKUH IPU COBPEMEHHBIX
OCJIO’KHEHHBIX YCJIOBHSAX
METO/aX MOBBIIICHNUs He(Te-, ra300TAa4YH
I'mppaBnnuecknii  paspblB mmacrta.  KwucioTtHoe
9 MeToabl BO31eHCTBUSA HA BozaencTeue. MmnynbCHO-yapHOe  BO3JEHUCTBHUE.
Npu3a00iHYI0 30Hy CKBaKHH BubpoBo3zaeiicTue. DNEeKTPOruApaBINIECKOe
BO3JICHCTBUE
Bunel n knaccugukanus noJ3eMHbIX paboT CKBaXUH;
N . arperaTbl, OOOpYJOBaHHWE U HWHCTPYMEHT; TEKYLIUH
ITox3eMHBIII KAMHTAJIBHBLIN P ’ Py N py > y
10 eMOHT PEMOHT CKBaXXMH; KalMUTaJbHBIH PEMOHT CKBAa)KUH;
P OXpaHa OKpY)KalIeHd cpeapl MpH IPOU3BOJCTBE
MI0JI3€MHBIX PEMOHTOB CKBaXHH
CucrtemMbl COBMECTHOTO cOopa U TpaHCHOpTa HEPTH U
ra3a; cxeMmbl cOopa 1 TpaHCIOpTa He()TH Ha IPOMBICIIE;
11 Coop n noaroroBka HegTH, ra3a m | cCXxeMbl cOopa Tra3a M KOHJEHcCaTa Ha IPOMBICIE;
BO/IbI HA MPOMBICJIAX 3aMEepHbIE  YCTAaHOBKH cucteM HedrerazocOopa;
YCTAHOBKH JIs TIOATOTOBKU He(hTH; 060pyIoBaHHE IS
cbopa 1 MoAroTOBKU HeYTH
Onpeznenenne 3a00MHOTO JaBIeHHMS B CKBaKMHAX;
HCCJIEIOBaHNE CKBAKUH IPU CTAI[MOHAPHBIX PEXXKUMAX
12 | AccaenoBanue ra3oBbIX CKBaKUH | QUIBTpAllUM;  HCCIEIOBAaHUE CKBAXHH  METOJIOM

YCTaHOBUBIITUXCS 0TOOpOB pu JUIUTEJIbHON
cTaOWIN3aLuY JaBJIEHUA U 1eOuTa




Pa3paborka razoBbix u

Onpenenenne  3amacoB  rasza; peXuM  paboThI

13 | ra3oxkoHAeHCATHBIX MECTOPOKICHUS; HEKOTOPbIE 0COOCHHOCTH pa3pabOTKH
MeCTOPOsKAeHU ra30KOHJIEHCATHBIX MECTOPOKICHHUH
5.3 JIabopaTopHbIil NPAKTHKYM
Tabauua 4
Ne HaumenoBaHue pasjaesa
Coaep:xanue pasgesa
n/n JAUCHMILTUHBI
1 2 3
OmnpezneneHne  KOMIIOHEHTHOI'O — COCTaBa  IIPUPOAHOIO  rasa
DOu3uKO-XUMHUYECKHE XpoMarorpagpuueckuM METO0M
1 | cBoiicTBa NPUPOAHBIX Ormpezenenue MmIOTHOCTH He(TH U IPUPOAHOTO Ta3a
yIJ1IeBOI0PO/10B Ormpenesienne  cofepaHUsl BOASHBIX TAPOB B MPHUPOTHOM
YIJIEBOIOPOJTHOM I'aze
I'uapoaunaMuyeckue
o | OCHOBBI IPOEKTHPOBAHUS OrmpenienieHne Iokaszaresieldl ra3oBoro INOTOKa HNPHU BBICOKOM U
pa3padoTKu HePTAHBIX HH3KOM JIaBIICHAN
MeCTOPOKAEeHUI
HccnenoBanme paboThl Ta30KHIKOCTHOTO TMOIbEMHHKA TPU
IIOCTOSIHHOM IOTPY’KEHUU 1101 YPOBEHb KHJIKOCTH
Cnoco0bl 3kcIIyaTanuu
3 Omnpenenenne KIIJl ra3o0xuakocTHOrO MoaAbEeMHUKA
He(PTAHBIX CKBAKUH >
Omnpenenenue ko3¢ duuueHTa NpoIyKTUBHOCTH (POHTAHHOM
CKB2)XMHBI U YCTAHOBJICHUE PEXKHUMA €€ PabOTHI
4 JKCILUTyaTalnus CKBaKuH B | BHeapenue riyOnHHOro 000pynoBaHUs MPHU MapOTEINIOBOM
0CJIO’KHEHHBIX YCJIOBHUAX BO3/ICHICTBUH HA TJIACT
5 IMoa3zemMHubIi KanuTAAbHBINA | [lMHAMOMETpUpPOBaHUE r1TyOMHHOHACOCHBIX CKBayKUH.
PEMOHT PacimmdpoBka quarpamm
6 HccaenoBanue ra3oBbix OCHOBBI NpPUMEHEHMsI KOMIIBIOTEpHOM TOMorpaguu Ipu
CKBaKUH HCCIIE/IOBAHUHM NTPOLIECCOB (PUIIbTPALMK B IOPUCTOM Cpefie
OrmpezienieHne  HACBHIIEHHOCTH TOPUCTOM CPEAbl IO JAaHHBIM
Pa3pa6oTka ra3zoBbIX Tomorpaduu
7 | ra30KoHIEeHCATHBIX Onpenenenne MIOTHOCTH NPUPOAHOTO rasza
MeCTOPOKACHHI JlaGopaTtopHoe OOOpYJOBaHHME W METOJbl MCCIIEOBAHUS

ra3oKOH/IEHCATHBIX cMecel

N

PN W

5.4 IlpakTHyeckue 3aHATUHA
(He mpeayCMOTpPEHBI)

6 CamocTosiTe/IbHAs1 pa00Ta CTYIEHTOB M0 AUCLHMILIUHE
6.1 Tembl 1y11 CAMOCTOSATEILHOI0 U3Y4YeHUSI

MECTOPOXKACHUN

OTpeieIeHuUs

JledopMarimoHHbIE ¥ POYHOCTHBIE CBOMCTBA TOPHBIX MOPOJT
VYrpyrue n3aMeHeHHs KOJIJIEKTOPOB B TIpoliecce pa3paboTKH MIKCIUTyaTallud HEPTSIHBIX U Ta30BBIX

HaHpﬂ)KeHHOG COCTOAHHC HOpOJI B YCJ'IOBI/IHX 3aJICTaHUs B MAaCCHUBE

Biustnue naBneHus Ha KOJIJIEKTOPCKHAE CBOMCTBA MOPOT

HccnenoBanune CBOMCTB MIaCTOBBIX HedTeH

H3meHeHue cBOMCTB He(DTH B TIpeienax HePTCHOCHOM 3allexu

PacTBOprMOCTB ra30B B BOJIE MO AABJIECHUEM

CocTosiHME OCTaTOYHOH (CBSI3aHHOM) BOJABI B HE(PTSIHBIX M Ta30BBIX KOJJIEKTOpAaX M METOMBI e

CocrosHue MEPCXOAHBIX 30H HC(I)TB — BOJI4, He(pTB —TIa3 1 BoJa —ras



10.

11.

12.

13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.

24.
25.
26.
27.
28.
29.
30.
31.

17.
18.
19.
20.
21.
22.

BrusiHue cTpoeHHs yrieBOJOpPOJIOB, JABJICHUS W TEeMIepaTypbl Ha (a30BbIe MPEBpAIICHH
ra30KOHACHCATHBIX CHCTEM

Kputnueckass temrepaTypa ¥ KPUTUYECKOE JIaBJICHUE MHOTOKOMIIOHEHTHBIX YTJIEBOJIOPOIHBIX
cMmeceit

Brnaroconep:kanue MpUPOTHBIX Ta30B U Ta30KOHACHCATHBIX CHCTEM. BIIMSHUE BOJBI Ha (pa3oBbIC
MIPEBPAILICHUS YTIIEBOIOPOJI0B

Munepanuzanus 1miacToBOK BOJIbI

dusndyeckre CBOMCTBA INIACTOBBIX BOJI

PerynupoBanue pa3paboTki HE(PTSIHBIX U Ta30BBIX MECTOPOKICHUN

PanmonanpHas cxema pa3MenieHus: CKBaXUH B HE(TAHBIX TUIACTaX C HATIOPHBIM PEKUMOM

Mopenu mIacToB U MPOIECCOB pa3paboTKu

Tune! Mozenel niIacToB

MonenupoBaHue MPOIECCOB Pa3padOTKH

[Iporuo3upoBaHrue U3MEHEHHS JaBJICHHS Ha KOHTYype HE(TSIHOTO MECTOPOXIACHUS IPH YIPYroM
peKHMe B 3aKOHTYPHOU 00JIacTu Tuiacra

Pa3zpaboTka TpermuHOBaTO-ITOPUCTHIX TUIACTOB MPH BHITECHEHUU HEDTH BOAOU

OnbIT ¥ IPOOIIEMBI Pa3pabOTKH MECTOPOKIACHUN C TIPUMEHEHUEM 3aBOTHCHUS

Pa3paboTka MecTOpOokIEeHUN IMyTeM 3aKaukd TEIUIOHOCUTENEeW B IUIACT METOJOM TeIUIOBBIX
OTOpOUEK

Pe3ynbrathl u npo0ieMsl pa3pabOTKH MECTOPOXKICHUH TETIOBBIMUA METOJaMU

[IpoekTHbIE TOKYMEHTHI IO pa3paboTKe HEPTIHBIX MECTOPOKIACHHUI

OCHOBHBIE CBEJICHHS O Tpolieccax TEIIo- U MaccolepeHoca

TeopeTrnueckre OCHOBBI MPOIECCOB HATHETAHUS TETUIOHOCUTENICH

®dusnyecKue IpoIecChl, MPOTEKAOIIKNE MPY BRITECHEHUH HE(DTH ITapoM

®DakTOphI, OTPAaHNYNBAIOIINE TIPUMEHEHHUE IMPOIICCCOB, MPH BHITECHEHUH HE(QTH TTApOM
MopaenrpoBaHue TPOMBICIOBBIX YCIOBUI ITPU HATHETAHUM TEILIOHOCUTEJIEH B ILJIACT

OCHOBBI MPOIIECCOB BHYTPHUILIACTOBOT'O TOPEHUS

6.2 Temsl nu1s1 pedpepaToB
Tunbl ¥ KOHCTPYKIMH (POHTAHHBIX apMaTyp
OOGopynoBaHUS U PEKUM IKCIUTyaTaIluu (POHTAHHBIX CKBAXKUH
Br160op 060pynoBaHus 1 pexkUMa SKCITyaTallui ra3nu(THRIX CKBAKUH
BnusiHue nuamerpa miyH»kepa Ha IPOU3BOAUTENBHOCTD MNTYOUHHOTO Hacoca
Harpysku, aelcTByOIIMe Ha INTAHTH TIYOMHHO-HACOCHBIX YCTAaHOBOK, W MX BJIIHMSHHE Ha XOJ
IUTYHXKepa
[Tyck KOMIPECCOPHBIX CKBAYKUH B DKCILTYaTaIIUIO
Xapakrepuctuka [1L9H u yciaoBus npumeHeHus
OCHOBHBIE IOHATHUSL O METOJIE TUIPABIMYECKOTO pa3phiBa IJ1acTa
OO6opynoBaHue IJis THAPABINYECKOTO pa3phiBa IiacTa

. O6paboTKa CKBaXXMH COJITHON KUCIOTOM

. 'maponeckoctpyiiHas nepopanusi CKBaKuH

. HoBble TeXHUYECKHE CpeCTBA M TEXHOJIIOTUU CKBaKMHHOMN 100b1YM HEPTH

. OcHOBBHI BBIOOpaA crI0c00a SKCIUTyaTallui CKBAYKUH

. ITogzemHoe 060pyOBaHNE CKBAXKHH

. CriocoOblI 1 cpeIcTBa BOCCTAHOBIICHUS TEPMETUYHOCTH 00CaIHBIX KOJIOHH

. MepornpusTtusi, MpoBOAUMBIE 10 MPEIOTBPALLCHUIO OTIOXKEHUN MapauHa B INTyOMHHOHACOCHOU

yYCTaHOBKE
Bops0a ¢ oTinoxeHnsMu ac(aabTOCMOIUCTHIX BEIIECTB U COJIeH B CKBaXKMHAX
q)aKTOpI)I, MOoAJIC)KAIUE BEIACHCHWIO ITPH UCIIBITAHUN T'a30BBIX CKBAXXWH
Haznauenue u knaccuukaius cucteM coopa HeTH U Tasa

Cemnapanus raza y CKBaXXMH

O6pa3zoBaHue HEPTAHBIX SMYIBCHI U METO/IbI X pa3pyIICHUS]

[ToaroToBka ra3a K TpaHCIIOPTHPOBKE



23
24
25
26
27
28
29
30

1.
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o o

10.

11.

12.

13.
14.
15.

. Metonbl mpeaynpexaeHuss 00pa3oBaHMs THAPATOB

. Jlernppanus ra3za Ha mpombIcIax

. UccnenoBanne CKBaXKMH Ha CTAIIMOHAPHBIX PEKUMaXx

. UccnenoBanne Ha HECTAIMOHAPHOM PEKUME PAOOTHI CKBAYKHHBI

. UccnenoBanue ckBakxuH, o0opyaoBanusix D1[H

. UccnenoBanue riryOMHHOHACOCHBIX CKBAKUH

. [IpoMbIcTIOBO-T€O(M3HUECKHIE METO/IBI UCCIICIOBAHUS CKBAXKUH

. YCTaHOBIICHHE TEXHOJOTHYECKOTO PeXXHUMa pabOThI T'a30BBIX U ra30KOH/ICHCATHBIX CKBAYKHH

6.3 YueOHO-MeTOIUYeCKOe o0ecnedeHne 1JIsl CAMOCTOSITeJILHOI padoThI

OKcrutyatanus He(TSHBIX W Ta30BBIX MECTOPOXIACHUN [DIEKTpOHHBIM pecypc|: ydeOHoe
nocobue/ H.}O. bamkupuesa [u np.].— DiekTpoH. TekcToBbie nanHbie.— Kazanb: Kazanckuii
HallMOHAIBHBIA MCCIICIOBATEILCKUA TEXHONIOTHYECKU yHUBEepcuTeT, 2016.— 108 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/79600.html.

[TerpakoB JI.I'. Pa3paboTka He(TSIHBIX M Ta30BBIX MECTOPOXICHUU [DIEKTPOHHBIA pecypc]:
yuebnuk/ [lerpakos [I.I'., Mapnamos /[.B., Makciotia A.B.— DJIeKTpOH. TEKCTOBBIE TaHHBIE.—
CII6.: HarmonanbsHbIi MUHEpPAIbHO-CHIPHEBOM YHUBEpCHUTET «I opHBIiiy, 2016.— 526 ¢.— Pexxum
noctyna: http://www.iprbookshop.ru/71703.html.

Bacunre B.A. VIHHOBalMOHHBIE TEXHOJOTHH Pa3pabOTKUM HEPTAHBIX MECTOPOXKICHUMN
[DnexTpoHHBIN pecypc]: ydeObHoe mocobme/ BacuimbeB B.A., 3unoBbeBa JI.M., Kparomkuna
M.B.— OmnexTtpoH. TekcTtoBble naHHble.— CrtaBpomonb: Ceepo-KaBkasckuii ¢enepanbHbIi
yauBepcureT, 2014.— 125 ¢.— Pexum nocryma: http://www.iprbookshop.ru/63088.html.

7. OneHo4HbIe CpeacTBa

Bonpocsl k nepBoii py0e:xHOH aTTecTallul
Kak mnoapaznenstorcsi 3ajiekd B 3aBHCUMOCTH OT YCIIOBUM 3ajleraHusl U KOJIMYECTBEHHOIO
COOTHOIIIEHUSI HePTH U ra3a?
B kakux mpenemax KojeOneTcsl TUIOTHOCTh HeTH Tpw cTaHmapTHou Ttemrepatype 20° C u
HOpPMaJIbHOM aTMOC(EepHOM J1aBJIeHUN?
Uem onpenensitoTcs INOTHOCTh HEPTeH?
C moBsbIlIEHHEM TeMIIepaTypbl INIOTHOCTh YMEHbIIAETCS 3a cueT 00beMHOro pacmupenus. Kakyro
MONpPaBKy HEOOXOIMMO BBOAUTH JJIsl IPUBEACHUSI TNIOTHOCTH HE(TH K CTAHIAPTHBIM yciaoBusM (20°
0)?
Uro xapakTepu3yeT JMHAMHUYECKas BA3KOCTh WM BEJIMYMHA BHYTPEHHETO TpeHUs HepTu?
Kakas enuHuna nsmepeHus nNpuHsaTa B MexayHapoaHON CUCTEME 3a €UHUILY BA3KOCTH?
BA3KOCTB TIACTOBBIX KMAKOCTeH 00bI9HO HaMHOro Huske 1 H » cex/M? U T03TOMY B IPOMBICIIOBO
IIPAKTHKE MOYKHO HCIIOJI30BATh BHECUCTEMHBIE JOJIbHBIE €IMHULIBI BS3KOCTH. [lepeunciaure nx?
Jns TEXHUYECKUX IIeJIe 4acTO MOJIb3YIOTCS TaKK€ KMHEMATHYECKOW BSI3KOCTBIO V, 32 KOTOPYIO
IIPUHUMAIOT OTHOLIEHHE YETO K ueMy?
Kaxkas equHuia n3amMepeHuss KWHHEMaTHIeCKOU BSI3KOCTU CITYKUT B MexyHapoaou cucteme (CH)?
Jiis n3MepeHus: TMHaMUYeCKON M KHHEMAaTUYEeCKON BSI3KOCTEH 0OBIYHO MOJIb3YIOTCS CTaHAAPTHBIMU
KalMWUISIPHBIMU BUCKO3UMeTpami. [lepeuncianTe HEKOTOpbIe U3 HUX?
KakuM mapameTpoMm MHOTJA MOJb3YIOTCS Ui OLIEHKH KadyecTB He(TH M HeTenpoaykToB? DTOT
napaMeTp MOKa3bIBaeT, BO CKOJIBKO pa3 JUHAMHUYECKasi BSI3KOCTh JAHHOM KHJIKOCTH OOJbIIE WU
MEHBIIIE JUHAMUYECKOHN BA3KOCTH BOJBI IIPH ONPEACIEHHON TEMIIEpPATypE.
Kak HazpiBaeTcst mpubop, B KOTOPOM MPOUCXOAAT U3MEPEHHUS ITyTEM CPaBHEHUSI BPEMEHU HCTEUEHUS
U3 OTBEPCTHUS PaBHBIX 00BEMOB HCCIIEAYEMOMN )KUIKOCTU U BoAbI pu 20° C?
B kakux mpenenax MeHsETCsl JUHAMUYECKas BI3KOCTh TOBAPHBIX HePTE?
BsskocTs HedTel Bo3pacTaeT Npu YMEHbIIEHUH COJEPKAHUS B HUX 4ero?
Bsi3kocTh Bcex He(pTe# CHIIBHO TAJaeT C MOBBIIIICHUEM.


http://www.iprbookshop.ru/79600.html
http://www.iprbookshop.ru/71703.html
http://www.iprbookshop.ru/63088.html
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B nmnactoBbIX ycnoBusax (uznueckue cBOCTBa HE()TH 3HAUUTEIILHO OTIMYAIOTCS OT CBOMCTB € Ha
MOBEPXHOCTU. UeM 3T0 00BsicHsAETCS?

Kak Ha3pIBalOT KOMITOHEHTHI HE(TH, MEPEXOASIINe B HOPMAIbHBIX COCTOSHUSIX B razoo0pasHoe
COCTOSIHUE?

Uro noapazymeBaeTcs o1 00beMOM ras3a, BBIICIUBILIETOCS U3 eAMHULIBI 00BbeMa TIACTOBOM HeTH
NP CHWDKEHWHW JIaBJICHUS M TEMIEpaTyphl JO CTaHmapTHBIX ycioBuil (maBnenwe 0,1 MIla u
temneparypa 20 °C)?

Yro xapakTepus3yeT CTEeNeHb HACBIEHUS HEPTH ra3om?

Uro xapakTepu3yercs u3MeHeHne o0bemMa He(hTH B pe3ynbTaTe ACHCTBHS IIACTOBOTO JIABJICHUS,
TEMIEPATypbl, PACTBOPEHHOTO ra3a’?

B kakux npenenax oObIYHO U3MEHSIETCSI 00BEMHBIN KOIPPUITHCHT?

Uro xapakTepu3yeT pa3HUIly MeX1y 00bEMOM IJIACTOBOM U JIeTa3upPOBaHHON HE(TH, OTHECEHHYIO
K 00beMy He(DTH B TUTACTOBBIX yCIOBHSIX?

Kakum ko3ddunrenTom xapakTepusyroT BIHUSHHUE AABJICHUS Ha U3MEHEHHE oO0beMa HepTH MpHU
JIaBJICHUSIX HACBILIEHMSI, KOT'/1a BECh I'a3 HAXOJUTCS B PACTBOPEHHOM COCTOSIHUM?

B xakoM cocTOSTHUM TOUTH BCEr/ia 3aJieraet raz B HehTAHOM MECTOPOXKICHUN COBMECTHO ¢ HE(PThIO?
B kakoMm cOCTOSHUM NpU HOPMAJIbHBIX YCIOBMSIX HaxXoAsTcs yriaeBojaopoabl oT merana CHa no
Oyrana C4H10?

Jl1s XapaKTepUCTUKY ra30BbIX CMECEM — MPUPOJHBIX Fa30B — UCIIOJB3YIOT T€ XK€ [10Ka3aTeu, YTO U
JUTSL U”HOUBUYalnbHBIX Ta30B. [lepeuncnute nx?

['a3p1, HOOBIBaEMbIE W3 YHCTO Ta30BBIX MECTOPOXIEHHUH, COCTOAT IMOYTH M3 METaHa, B HUX
OTCYTCTBYET TsDKENble (PPaKIMH, CIOCOOHBIE MEPEUTH B KUAKOE COCTOSIHHE MPH HOPMAJIbHBIX
ycnoBusix. Kak ux Ha3piBaroT?

Kak Ha3pIBaroT ra3pl M3 Ta30KOHACHCATHBIX MECTOPOXACHMH coaepkamux u Ooyiee TSKelble
KOMIIOHEHTBI, KOTOPbIE TP HOPMAJIbHOM JIaBJICHUHM MOTYT NPEACTaBIATh COOO0M KUIKOCTH?
Kongencarsl pa3iuyHbIX MECTOPOXKIACHHM 3aMETHO OTJIMYAIOTCS MO0 (QPaKIUOHHOMY H
XUMHUYECKOMy cocTaBaM. Kak ux pa3inuuaroT o NpeuMyIlleCTBEHHOMY COJIEPKAHUIO T€X WM UHBIX
YTJI€EBOJOPOAOB?

Kak u3meHseTcs BI3KOCTb I'a30B C yBEJIIMYEHUEM JaBICHUS?

Kakue aHanmu3bl HY)KHO NpPOBECTH JUIsl YCTAHOBJICHMs pAlMOHAIBHOM CHCTEMBbI pa3pabOTKH
MECTOPOXKICHUS?

Kakyro cucremy cieayer paccMOTpeTh BHavaje MpH BEIOOpE CUCTEMBI pa3paboTKu?

UTo0 HYXHO OIIEHUTH U OMPEIETUTH TTOCIIe BEHIOOPA CUCTEMBI pa3padoTKu?

Haiite onpeneneHne HeTIHOMY MECTOPOKICHUIO?

13 yero MOXeT COCTOSATh MECTOPOKIACHHE?

Haiite onpenenenre o0beKTy pa3paboTKu?

Kakumu xapakrepucTukamu MOryT o01aiaTh 0ObEKThl pa3pabOTKU B Mpesenax OJHOrO U TOTO Ke
MECTOPOKACHUS?

Uto HEOOXOAMMO YUUTHIBATD MPH BBIAEIEHUN O0BEKTOB?

MOXHO JI1 YCTaHOBUTH PallMOHATIBHYIO CUCTEMY Pa3pabOTKU HETIOCPEACTBEHHO MPSMBIM, €CIIH HET
TO TIoYeMy?

Kak MOKHO pemmTh 3ajjauy M0 YCTaHOBJICHUIO PallMOHAIBHON CUCTEMBI pa3paboTku?

Uto Takoe 3aBOJAHEHHE U TJ€ OHO IPUMEHsIETCs?

[Tepeuncnure OCHOBHBIE CLIOCOOBI 3aBOAHEHUS?

Pacckaxute 0 mapameTpe MIOTHOCTH CETKU CKBAXKUH?

HazoBute uHTEpBanm mnapaMeTpa IJIOTHOCTH CETKH CKBAXKHUH Sckp AJISA IUIACTOB CO CPEIHUMHU
KOJUTEKTOpCcKuMU cBoiicTBamu (K -100 + 1000 m/{a)?

Kak u3MeHseTcss pacCcTOSTHUE MEXKIY CKBa)XKMHAMM TP IPABWIBHOM TI€OMETPHUYECKON CETKe
CKBa)KMH pAacIoJlararoluxcs B yriiax Kpaapara?

Ha3oBure, kakoro MakCMMaJIbHO U3BECTHOTO 3HAYEHUS JOCTUIA]l MHTEPBAJ MapamMeTpa INIOTHOCTU
CeTKH CKBOXHH Scz UIA IUIACTOB C BBICOKOMPOAYKTUBHBIM TPEIIMHOBATHIM KOJUIEKTOPOM
napaMmerpbl?

Kak emnte HazpiBaetcs mapametp A. I1. KpsutoBa Nkp?
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B

Yro xapakrepusyet napametp - A. I1. KpsutoBa Nkp?

B kakux npenenax n3mensercs napametp Nip?

Uro xapakTepusyer napamerp - o?

Yro xapakTepusyeT napamerp - mp?

Uro xapakTepusyeT napamerp - 100brdu HehTH?

Yro xapakTepusyeT napaMeTp - JOObIYM KUJIKOCTU Jx?

Uro xapakTepusyeT napamerp - 100bIuM ras3a f?

Kakoil nHTerpanabHblil NoKa3aTesb UCIOIb3YIOT IS XapaKTepPUCTHKH IIpoliecca pa3paboTKHU 3a BECh
IPOLIEIINI IEpUO]l BpeMEHU?

Yro xapakTepusyeT napaMeTp Temia pa3paboTku z2?
[lepeunicnure OCHOBHBIE CTaNU (TIEPUOBI) Pa3pabOTKU?
Pacckaxxute o mepBoii craauu pa3paboTKu?

Pacckaxxure 0 BTOpO# ctaguu pa3paboTKu?

Pacckaxute o TpeThelt cTaauu pa3padboTku?

Pacckaxkure 0 ueTBepTOii cTaanuu pazpaboTku?

Yro xapakTepusyeT napaMeTp - 00BOJAHEHHOCTh NPOoayKuuu B?
Uro xapakTepusyeTr napaMmerp - TeMI 0TOOpa KUIAKOCTU?

Yro xapakTepusyeT napaMeTp - BoAoOHePTIHOH (akTop?

Uro xapakTepu3yeT napaMerp - pacxoJl HarHETaeMbIX B IUIACT BEIIECTB?
Yro xapakTepusyeT napaMeTp - I1acTOBOE JIaBjiIeHUE?

Uro xapakTepu3yer napaMmerp - IiacToBas Temmeparypa?

ATTECTALIMOHHBIN BUJIET Ne 1
Kak MOXHO pemuTs 3a7auy 1Mo yCTaHOBIICHUIO PAIlHOHATBHON CUCTEMBI Pa3pabOTKu?
Uto Takoe 3aBOJAHEHUE U TJ€ OHO IPUMEHsIeTCs?
3. llepeuncnute OCHOBHBIE CIOCOOBI 3aBOAHEHUSA?

™=

Bomnpocsl ko BTOpOii py0e:xKHOH aTTecTalui
Kakue psii BOIPOCOB BO3HUKAET NMPHU NMPOSKTUPOBAHUU PAIMOHATBHBIX METOIOB pPa3pabOTKH H
pa3Beqkd HEPTSIHBIX W Ta30BBIX MECTOPOXKIEHUN, KOTOpbIE MOTYT OBITh PEIIEHBI C HY>KHOMI
CTETICHBIO TOYHOCTH TOJIHKO METOAMH OI3EMHON THIPOMEXaHUKHU M TEOPUN (DUITHTPAIIUN
Tak Kak IacT He MPeACTaBIseT cOO0I0 OJHOPOIHON Cpelbl, TO B TUAPOAMHAMUYECKUX pacueTax
MPUXOJUTCS UCXOJUTHh M3 CPEIHUX JIUIS OTMPECIICHHBIX YYaCTKOB IIacTa (PU3NICCKUX KOHCTAHT.
[lepeuncnure HEKOTOPBIC U3 HUX.
Kak 00JIbIMUHCTBO THAPOIMHAMUYICCKHIX 33]1a4 PaCCMATPUBACTCS HAMH
Uro obo3Havaer gannas Gopmyna: f = yh
B kakoii 3a7aun copMyIUPOBAHEI CIICIYIONINE BOMPOCHL: TPEOYETCs 3aJaHHOE YUCIIO CKBAXKHH N
pPa3MEeCTUTh M IKCIUTyaTHpPOBAaTh TaK, YTOOBI 0 OKOHYAHUM Pa3padOTKH IJIOMAAb IETUKOB ObliIa
BO3MOXKHO MEHBIIICH, a BCS MOAJAIONIAsCS HW3BJICUCHHIO He(dTh ObLIa W3bATA W3 IUIACTa B
KpaTyauuiee Bpems.
B oOmieit mocTaHoBKe 3amada MOXKET ObITh cHOpMyIUpOBaHa CIEIYIONIUM 00pa3oM: TpelyeTcs
3a/laHHO€ YHCIIO CKBAKUH N pa3MECTUTh U HKCILTYyaTHPOBATh TaK, YTOOBI IO OKOHYAHHUH Pa3pabOTKH
MJIOMIAh IIEIUKOB OblIa BO3MOKHO MEHBINEH, a BCA TOMJAOIIASCS W3BJICUCHUIO HEPTh ObLIa
U3bATA U3 TUIaCTa B KpaTdaifiliee BpeMs. YUWTHIBasl BBIINIE CKa3aHHOE, KaK CIEAYyeT pacCTaBIATh
CKBKUHBI
[Ipu ycnmoBWH, 4YTO CKBOXHHBI CIEAYET pPACCTaBIATh TaK, YTOOBI MEPBOHAUYAIBHBIA KOHTYP
HEe()TEHOCHOCTH CTSTHUBAJICS IO BO3MOXXHOCTH PaBHOMEPHO, KaK OKaXXYTCS PACCTABICHHBIMH 3TH
CKBQKUHBI
YeM CUMTAIOT JIMHUU KOTOPBIC CBEJCHBI B 3aJady pa3MENICHHS CKBOXKHH K OIPEICICHUIO
MOJIO’KEHUS 3aJaHHOTO YKCIIa JIMHUN, BIOJIh KOTOPBIX OyIyT paccTaBleHbl CKBAKUHBI
C 4eM CBSI3aHHO OTCYTCTBHE TOYHOTO PEIICHUS 3aJ1a9¥ O IPOJABMKCHHUN B TIOPUCTOU CPEIe TPAHUIIBI
paszzena ABYX KUJIKOCTEH ¢ pa3MMuHbIMU (PU3HUECKUMU KOHCTAHTAMH — BS3KOCTBIO U MIIOTHOCTHIO
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JI1st KakuX 3a/1a4 U3BECTHBI TOYHOE PEIICHHUE O TPOJBUKEHUH B IOPUCTOM Cpejie TpaHullbl pasjiena
JIBYX JKUJIKOCTEH C Pa3IMIHBIMUA (PU3NUECKUMH KOHCTAaHTAMHU — BSI3KOCTHIO U TIJIOTHOCTHIO

Kakumu Metogamu MpuxoauTCs MOJIb30BATHCS IS PEIICHUS 3a/1a4u O MPOJBUKEHUU B TIOPUCTOM
cpee rpaHuIlbl pasiesa ABYX KUAKOCTEH ¢ pa3IMYHbIMU (PU3UYECKUMU KOHCTAHTaMH

Kak Ha3pIBaloTCS METOJIBI, TIPEUIOKEeHHBIE Ha ceroans akan. JI. C, Jleliben3ona, mpodeccopor B.
H. [lenkxaueBa, . A. Yapuoro, M. [I. MUUIMOHIIIMKOBA JJIsl PEIICHUS 3a/1a4d O MPOJIBUKEHUU B
MOPUCTOM CpeJie TPaHUIIBI pa3jielia IBYX KUIKOCTEH ¢ pa3IndHbIMU (PU3MYECKUMHU KOHCTAHTAMU
N3 yero ucxoaut OOJBIIMHCTBO METOJIOB, MpeaiokeHHbix akaa. JI.C, Jlelibenzona, mpodeccopor
B. H. llenkauesa, . A. Yapnoro, M. JI. MuUIMOHIIKMKOBA JUIsl PELLEHUS 3aJJa4l O IPOJBUKEHUU
B ITOPUCTOM Cpejie TPaHuIlbl pasjiesia ABYX KHUIAKOCTEH C pa3IMYHBIMU (PU3UIECKUMU KOHCTAaHTAMH
C KaKuMU METOJIOM COBIAIH PE3YJIbTATHI ISl HEPTSHOTO MECTOPOKIACHHS TIOJI0COBOM (POPMBI TIpH
PaBHBIX PACCTOSHHUSAX MEXAY CKBOKMHAMHM B pPslax (Kak 3TO OOBIYHO HMMEET MECTO), a IS
MECTOPOKICHUS KPYroBOil (popMBI Janmu pacxoxxaeHue okoio 6 %.

Kaxkoit Mmerox ciemyer mpu3HaTh BIOJIHE MPUEMIIEMBIM, I PEUICHUS 3a7a4d O MPOJABHIKEHUHU B
MOPUCTON Cpe/ie TPAHUIIBI pa3liena JIBYX JKUIKOCTEH ¢ pa3sTUYHBIMU (QU3HMUYECKUMU KOHCTaHTAMH
MOCKOJIBKY (DM3WYECKHE KOHCTAHTBHI TAKUX TEOJOTHYECKUX OOBEKTOB, KaK HE(TSAHBIC IIACTHI,
OOBIYHO M3BECTHBI C TOUHOCTHIO, HE mpeBocxozsmen 10 — 15%, no3ponstoumii pazpadareiBaTh
CPaBHUTEILHO MPOCTHIC MPOCKTHO-PACUETHBIC CXEMBI

Jlis kaKoii 3a5exu MOXKHO IPUMEHUTh JaHHOE YPaBHEHHE S; — S;_q = S;j41 — S; = const
[Ipenebperass kakuM MapaMeTpoOM MPH TAa30HAMIOPHOM PEKUME, MOXKHO CUMTATh JIABJIICHHE Ha
rpaHulIe pa3jena raz — HeTb paBHBIM CpeIHEMY JIaBJICHHUIO B Ta30BOM YaCTH ILIACTa.

W3 kakoro 3akoHa CleAyeT, uTo eciu Vo B po — Ha4abHbIe 00beM U aOCOFOTHOE JaBJICHUE Ta3a (B

arMoc(epax), TO JaBJIEHHE Px ra3a B JaHHBI MOMEHT ONPENENAETCS U3 JaHHOTO YPABHEHUS Py =
PoVo+Q(t)

V0+V(S)
st kakoro cityvasi, Ipy Ta30HAMIOPHOM pEXUME, MPUMEHUMO CIIeyIolee ypaBHeHHEe Ap = p, —
_ poVo+Q(t) _
¢ Vo+V(s) ¢

Kakue oreHku Bcex IOKaszaTelel MOXKHO TMPOU3BOJUTH B Ciy4dae JIEMPECCHH, SBIAIOIICHCS
OJIHOBpEeMEHHO (GyHKIMEH S u t AP, B 4aCTHOCTH IIPH 3aKayke rasza JAJisl 3apaHee YCTaHOBICHHOM
CETKH CKBaXKHH.

Kakoe ycioBue siBisieTcsl OHUM M3 OYEBHJIHBIX TPEOOBAHUU, MPEABABISAEMBIX K PAIMOHAIBLHOM
CXEME pa3MeIeHHs 33IaHHOT0 KOJIMYECTBA PSAA0B CKBAKUH WK Tajiepe, UX MPEACTABIISIIONINX TTPH
razo-BOJIOHAIIOPHOM PEXKUME.

UT0 MOXKET CITY>KUTh JJI N300paKeHUs TEUEHHUS B TUIACTE ITPH ra30-BOJOHATIOPHOM PEXKUME, T Ha
KOHTYpax MUTAHUS CO CTOPOHBI 000X BBITECHSIOIIMX areHTOB U3BECTHBI NaBICHUS ()1 U (Px)2.
Uto sBusiercss (GyHKIMEW TMOJOXKEHUS KOHTypa, NpH TPaBUTALMOHHOM pEXHUME, Korja B
KpyTOMaJaomeM IUIacTe Hamop OOYCIOBIEH TONBKO Pa3HOCTHIO BEPTHKAIBHBIX OTMETOK,
YMEHBIIAIONIEHCS MPU UCTOIICHHUH TIJIACTa.

Metoapl 10 BUAY NPUMEHSEMOrO MPOLECCa MOXHO TOJApa3JesATh Ha CIEAYIOLIUE TPYIIIHI.
[lepeuncnure ux.

Kak HazbIBaeTCst METO] MOBBILIEHUS KOA(D(UIIMEHTOB U3BIICUCHUS HEPTH MyTEM BHITECHEHHS HEPTH
BOJHBIMH PAaCTBOPAaMH XMMHYECKUX pEareHTOB (IMOJIMMEPOB, MOBEPXHOCTHO-AaKTUBHBIX BEIIECTB,
KHCIIOT, IIeJI04ei ), MULISJUISIPHBIMU PAaCTBOPAMHU U JIP.

Kak Ha3zwpiBaeTCcsi MeTOA TOBBIMICHHUS KOA(D(DHUIIMEHTOB U3BJICUECHUS HEPTH MyTEeM HarHETaHUs B
MJIACThI TEIJIOHOCUTENEH—TOopsuel BOJbI UK TIapa

Kak Ha3piBaeTcsti MeTON TMOBBIIIECHUS KOA(DPHUIIMEHTOB W3BJICUECHUS HEPTH TyTeM MNPUMEHEHUS
MPOIIECCOB BHYTPHUILIACTOBOTO TOPEHUS HEPTU — «CYXOT0y, BIKHOTO WIIM CBEPXBIAKHOTO, B TOM
YHClie C yJacTHEM IeNlouei, OKcuaaTa u Jip.

Kak Ha3piBaeTCs METOJl TMOBBIMICHUS KOIPQPUIMEHTOB W3BICYeHHUs] HEDTU MyTeM NPUMEHEHUS
pPacTBOPHTEIICH, YTIEBOAOPOIHBIX Ta30B T0]1 BRICOKUM JIaBJIEHUEM

UTo mMOKa3bIBAIOT HUCIBITAHWE METOJOB TMOBBIMICHUS KOI(PPHUIMEHTOB H3BIEUYCHUS HEPTH B
MIPOMBICIIOBBIX YCIIOBHUSX.
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Uro He0oOXOIMMO YYHUTHIBaTH NPU OOOCHOBAHUU MPHUMEHEHHS HOBBIX METOJOB IOBBIIICHUS
K03 puImeHToB u3BIeUeHUs HePTH

Kak Ha3plBaeTCsl rpynmna METOAOB OCHOBaHAas Ha HAarHETaHWU B MPOJYKTUBHBIE IJIACThl BOJHBIX
PacTBOPOB XMMHUUYECKHX BemecTB ¢ KoHueHtpanuei 0,02 — 0,2 %.

Ha ckonbKo m0o3BOISIET 0KUIATh yBeTHMUeHHE KO3 PHUINEHTOB U3BJICUCHUS HEPTH IO CPAaBHEHHIO C
UX BEIMYMHOM TpuU OOBIYHOM 3aBOJAHEHHUM TMPU MPUMEHEHHMM METOAOB 3aBOJAHEHUS C
UCTIOJIb30BAaHUEM XMMHYECKHX PEareHTOB B HAYAIBbHBIX CTAHIX pa3paboTKu

Kakoii pacTBOp M3BECTKOBOrO croco0a HEHTpaiau3aluy CUMUTAETCsl HauOojiee MPUEMIIEMBIM JUIS
BBITECHEHUS HE(PTH BOJAHBIMU PACTBOPAMH MTOJTUMEPOB.

Jlis xakux 3ajexkeil peKOMEH]IyeTCs METO/ BHITeCHEHUSI He()TH BOAHBIMU PACTBOPAMU MOJIMMEPOB
Ha OCHOBE pacTBopa nojuakpuiamua (ITAA)

Cyns no kakuM gaHHbBIM, 100aBka [IAB B HarHeTaeMyro BOAY yJydIllaeT OTMBIBAIOIIME CBOWCTBA
BOJIbI: CHMYKAETCS TIOBEPXHOCTHOE HATSHKEHHUE BOJIBI HA TPaHMIIE C HE(PTHIO, YMEHBIIAETCS KPaeBO
yroJl CMaYMBaHUs U T.1.

Bo cKombKO NMpUMEpPHO OIICHMBAIOT B HACTOSINEE BPEeMsl BO3MOXKHBINM HPUPOCT KOdpQHIHEeHTa
u3BledeHUsT He(DTH OT NPUMEHEHHS METOJa BbITECHEHUS HE(DTH BOJHBIMU PACTBOPAMHU
MMOBEPXHOCTHO-aKTUBHBIX BemiecTB (IIAB)

Jns yero nmpegHa3zHavYaeTCs B OCHOBHOM METOJ BBITECHEHUS HEPTH MULICTUIAPHBIMU PACTBOPAMHU
Kakast cpenHsisi mpOHUIIAEMOCTh TUTACTOB JKENaTeNbHA MPH BBITECHEHWH HE()TH MUIEIUIIPHBIMU
pacTBopamu

Kakoii Temmneparypsl He IODKCH MPEBBINIATH IUIACT MPU BHITECHEHUH HEPTH MUIICIUISIPHBIME
pacTBopamu

Ha yem ocHOBaHO npuUMeHEHUE TEMTOPU3NIECKUX METOI0B

UTo mpUMEHSIOT B KayeCTBE TEIUIOHOCUTENICH MpH TEIUIOQU3UYECKUX METOJaX YBEIUYCHUS
He(TeoTIauM I1acCTOB

Kakue 00beKThI ¢ miacTamu 1eaecoodpa3Ho BHIOUPATh MPHU BHITECHEHUH HE()TH TapoM

Kakune 00beKTHI ¢ TutacTamu Harbosiee OIaronpusaTHBI AJIs IPOLIecca BEITECHEHHS HE(TH MapoM
Kakue 00beKThI ¢ miacTaMu HauMeHee OJaronpusiTHBI 7S Ipoliecca BEITECHEHUS He(hTH TapoM
[lpy KakMX pACCTOSHUSX MEXIy CKBOKMHAMU CUHMTAeTcs Hambosiee >PQPEKTHBHBIM METO.
BBITECHEHHUS He()TH apoM

Kakoii MmeToq MOXXeT IpUMEHATbCS AJis pa3padOTKU HE(TAHBIX 3aeKel BBICOKOBA3KUX HedTel C
IEJIbIO TMOBBIIIEHUS KO3 PUIeHTa n3BlIedeHrs HehTH U3 3ajexell BricokonapapuHUCThIX HedTel
JUIsl IpEIOTBpAIlleHus BbIMaieHus napaduHa B 1acTe.

K kakomy MeTony mMOBBbINIEHHUS He(TEOTAayd TIACTOB OTHOCHTCS METOJl OCHOBAHHBIA Ha
CIIOCOOHOCTH IJIaCTOBOM He(TH BCTyHaTb B PEAKIMM C HArHETAEMbIM B IUIACT KHUCIOPOIOM
(BO31yXOM), COIIPOBOXKJAIOIMECS BbIIEICHNEM OOJBIIOr0 KOJIMYECTBA Tersa (BHYTPHUILIACTOBBIM
«TOPEHUEMY).

Jns KakuxX THUIOB KOJUIEKTOPOB NMPUMEHUM BIIAXHBI M CBEpPX BIAXKHBIA MPOLECC TOPEHUS
poTeKaruuii npu TemmnepaTtype — coorBerctBeHHO 400 — 500 u 200 — 300 °C

K xakoMy mMeToay MOBBIIIEHHS] HETEOTIAYM OTHOCST BHITECHEHHWE HE(DTU CMEIINBAIOIIUMUCS C
HEIO areHTaMHM — IByOoKHChI0 yriaepoaa COz, CkKMKEHHBIMUA HEPTSIHBIMU ra3aMu (IPEUMYILECTBEHHO
MPOTAaHOM), 000TaIEHHBIM ra30M (METAHOM CO 3HAYUTENbHBIM KonmnuecTBoM C2 — Cg), CyXUM ra3oMm
BBICOKOTO JIaBJICHUS (B OCHOBHOM METAHOM).

Jls KaKkuX TUIACTOB PEKOMEHIYETCS METOJbI BBITECHEHHS HE(PTH Ta30M BBICOKOTO JABICHUS H
o0oramieHsbIM ra3oM

ATTECTALIMOHHBIN BUIET Ne 1
1. Metonsl Mo BUAY MPUMEHSIEMOIO IMPoIecca MOKHO TMOJPA3AENsATh Ha CIEIYIOIIUE TPYIIIHL.
[Tepeuncnure ux.
2. Kax Ha3pIiBaeTCcs METOJ MOBBIMICHHUS KOIPPUIIMEHTOB U3BJICUEHHUS HEPTH IMYTEM BBHITECHEHUS
He()TH BOJHBIMU PACTBOPAMH XMMHYECKUX PEAreHTOB (MOJIMMEPOB, MMOBEPXHOCTHO-AKTHBHBIX
BEILECTB, KUCIIOT, IIE€I0Yei ), MULIEJUISIPHBIMUA PACTBOPAMHU U JIp.
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3. Kak Ha3zpiBaeTcst MeTO/ MOBBIICHUS KO(D(PUIIMEHTOB U3BJICUCHU HE()TH MyTeM HarHETaHUSA B
MJIACTHI TEMJIOHOCUTENEH—TOpAYEHd BOJbI WU apa

Bomnpocsl k 3a4ety
Du3nuecKoe COCTOSTHUE HE(PTH U ra3a MpH pa3InYHbIX YCIOBUSAX B 3aJICKU
®dusnyeckue CBOMCTBA HEPTH U ra3a
XuMUYecKui coctaB HETH U rasa
PactBopuMocTh raza B HehTH
OO01yre NoHATHS 0 TOPHBIX TOPOAAX
YcioBus 3aneranus yrieBoJI0poI0B B 3€MHOI Kope
OOBexT 1 cuctema pazpaboTKH.
OcHoOBHBIE TIApaMETpPbl, XapaKTEePU3YIOLIUE pa3JIMYHble CHUCTEMbl pPa3padOTKH HEPTIHBIX
MECTOPOXKACHUM.
Pexumbl paboThl HEPTSIHBIX MJIACTOB.
Cucremsl pa3paboTku 0e3 BO3AEHCTBUS U ¢ BO3ACHCTBUEM Ha IJIACT
['unponuHamuyeckas cxema He(TAHOM 3a1eKu
ParnmonanbHas cxema pa3MenieH s CKBaKUH B HE(TIHBIX IUIACTaX C HATOPHBIM PEKUMOM
['unpoauHamMuyeckue onpeAeNeHUs] OCPEIHEHHBIX 3HAYEHUH HEKOTOPBIX MapamMeTpoB HEPTSIHBIX
IJIACTOB — IPOHULIAEMOCTH U MOILIIHOCTHU
OU3NKO-XUMUYECKHE METO bl BO3ICHCTBHS HA IJIacT
TertoBble METOIBI BO3IEUTCBHS HA IIJIACT
@DOHTaHHBIN CIOCO0
Komnpeccophblii criocod
DKcmlyaTtanus CKBaKUH TTyOMHHO-HACOCHBIMU YCTaHOBKAMU
. LleHTpoOEKHBIE 3JIEKTPOHACOCHI
. Jlpyrue cnocoObl 3KCITyaTallui CKBaKUH

Oo0pa3sen Oustera 1J1s 3a4eTa
MUHHCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAHIS POCCUMCKOM ®EJEPALIN
I'PO3HEHCKHWI T'OCYIAPCTBEHHBIN HEOTSIHOU TEXHUUYECKWI YHUBEPCUTET
nMeHu akaaemuka M.Jl. MuuMoHIIMKOBa

Jucuuniauna «Pa3padorka u IKCIJIyaTalus ra30BbIX U Fa30KOHAEHCATHBIX MeCTOPOKIEHHI»
WNHctuTyT _HedTu M raza  mpoduib « IKCIUTyaTalus U 00CIyKMBaHUE 0ObEKTOB 10OBIYN HEHTH»

ceMecTp
buner 1
1. PacrBopumocTh raza B He(TH.
2. Pexumbl paboThl HEYTAHBIX MJIACTOB.
3. Kommnpeccopsslii criocod.
YT1Bepxkaaro:

« _» 20 T 3as. kageopoii

Texkymmi KOHTPOJIb

JlabopaTtopnass pabGora 1. OmnpeaeneHue CTPYKTYpbl  BOCXOASIIIEI0  MOTOKA

ra3oKuAKOCTHON CMeCH.

OO111e MOIOKEHHS.

OnucaHue yCTaHOBKH U MOPSAJOK MPOBEACHUS J1a00paTOpHOI paboThI.
O0paboTka pe3ynbTaTOB H3MEPEHU.

Meps! 6e30macHOCTH MTPH MPOBEIEHUH J1a00paTOPHOU PabOTHI.



8 YueOHO-MeToAMUYeCKOEe M HHPOPMALMOHHOE 00ecneYeHHe TUCHUILTUHBI
a) ocHOBHAs TumMepamypa:
Dkcmtyaranus He()TSHBIX U Ta30BBIX MECTOPOKICHUH [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ H.IO. bamkupriesa [u ap.].— DnekTpoH. TekcToBble nanHble.— Ka3anb: Kazanckuit
HAIIMOHAJIBHBIN MCCIIE0BATENbCKUN TEXHOJIOrHYeCcKui yauBepcuret, 2016.— 108 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/79600.html.
[TerpakoB [I.I'. Pa3zpaboTka HEPTSHBIX M Ta30BbIX MECTOPOKIACHHN [DIEKTPOHHBIA pecypc]:
yueOnuk/ Ilerpakor JI.I'., Mappamos J[.B., Makciotun A.B.— DJEKTpOH. TEKCTOBbIE
nanusle.— CII6.: HanuoHanbHbIE MUHEpPaIbHO-ChIphEBOM yHUBepcUTeT «IopHblit», 2016.—
526 ¢.— Pexwum gocryma: http://www.iprbookshop.ru/71703.html.
Bacunbes B.A. VIHHOBalMOHHBIE TEXHOJIOTHM pa3pabOTKH HE(PTAHBIX MECTOPOKACHUI
[DnexkTpoHHbIl pecypc]: yuebnoe mocodume/ BacunbeB B.A., 3unoBbeBa JI.M., Kparomkuna
M.B.— DnexTpoH. TekcTtoBble naHHble.— CraBponoib: Ceepo-KaBkasckuii (eaepanbHbIl
yauBepcureT, 2014.— 125 ¢.— Pexxum mocryma: http://www.iprbookshop.ru/63088.html.
6) OononHumenvbHas 1umepamypa:
Hedtb 1 ras [Dnekrponnslii pecypc] / - M. : I'opnas kuura, 2013. - 272 ¢. - ISBN 0236-1493-
2013-48 - Pexxum noctyna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
Jlunaes A.A. Pa3paboTka MeCTOpPOXACHHUN TSKeNbIX HedTell M NPUPOAHBIX OHUTYMOB
[DnexTponHsbIii pecypc]/ JlunmaeB A.A.— DIEKTPOH. TEKCTOBBIE JaHHbIe.— MoCKBa, MkeBck:
PerynsipHas u xaotudeckasi AMHaMuka, M>keBCKUI MHCTUTYT KOMITBIOTEPHBIX HCCIEIOBAHUM,
2013.— 484 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/28912.html.
JluBunnes I1.H. PazpaboTka HedTSHBIX MECTOPOXKACHUN [DIEKTPOHHBINA pecypc]|: yueOHOe
nocobue. Kypc nexkuwit/ JluBunues I1.H., Cu3oB B.D.— DneKTpoH. TEKCTOBBIE JaHHBIC.—
CraBpomnonb: Ceepo-KaBkasckuii Qenepanbubiii yHuBepcuter, 2014.— 132 c.— Pexum
noctyna: http://www.iprbookshop.ru/63127.html.
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9 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHMIIIMHBI

[lepeyenr MaTepuamTbHO-TEXHHMUYECKHX CPEACTB YYEOHOH MOTOYHOM ayJUTOPHUH ISt
yTeHus Jekiui: KoMnbroTep cranmoHapHbli, nepeHocHoi; KoMmiekT anektponutanus tuna 19
(220 B, 2 kBt) B kommiekte ¢ Y30; Buaeonpoekrop; MyabTUMEIUNHHBIN TPOEKTOP; DKpaH
HacTeHHbIM; KoMMyTanmoHHBIM KOMIUIGKT Ui mpoektopa; DVD-meep; VYcwiurens;
MukpodoHsbl, 3ByKoBasi KOJIOHKA.

TeneBusnoHHas CTynus, OCHAIIEHHAs TeNEChbEMOYHBIM 00OpYyIOBaHHEM (IMOATrOTOBKA
yueOnbIx ¢uibMoB): Kameps! crammonapusie; Kamepsr nepenocusie; Mukpodonsr; CBeToBoe
obopymoBanue (motonouHoe/HamnoiapHoe); LED TeneBu3opsl/maneny.

[lepeueHs MaTepUAIBHO-TEXHUYECKUX CPEICTB YYCOHOTO MOMEIICHUS IS TPOBEACHHUS
MPAKTUYECKUX U CEeMHHApCKux 3aHATuUi: KoMmploTepsl cranuoHapHble, IEpCOHANbHEIE,
MOHUTOPBI; MyIbTUMEIUNHBIN TOPTATUBHBIN EPEHOCHON MPOEKTOP; DKpaH HA TPEHOre, FIKpaH
noaBecHoi; Buneomaruurodon; [puatepsr, MOV tuna HP unu ananoru; Cxkanepsr Tuna AGFA
win ananoru; CereBoe 00OpYyIOBaHHE Ui OpPraHU3al PabOThl B KOMITBIOTEPHOM KJIacce;
CootBercTBYyIOIEE JUIEH3MOHHOE IMPOTrpaMMHOE OOEcreueHue, y4UuThIBarouiee Crernupuky
0a30BbIX M BAPUATUBHBIX AUCIUIUIMH crieranu3anuid. [Ipu yreHun ekl uCroJib3yeTcs SKpaH
¥ MOHHUTOP.
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