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BBEJAEHHUE

Hucrumuimaa  “OcHOBBI - HE()TEra30mpPOMBICIIOBOTO  Jiena’”  SIBISIETCS
0a30BOM I TEX, KTO YXKE CBS3QI WIA COOMpPAETCS CBSA3aTh CBOIO
npo(hecCHOHANBHYIO IEATEIBHOCTh C HETETa30BOM OTPACIIBIO.

B y4yeOHOM mocoOuu paccMOTpPEHbl BONPOCHI NMPUMEHEHUs HepTU U
raza, ux cBodcrBa. I[lpuBeneHB TOHATHUS O HEPTIHBIX U Ta30BBIX
MECTOPOXKICHUAX U criocobax ux pa3zpadoTku. [1oapoOHO OCBEIIEHBI BOIIPOCHI
TEXHUKH M TEXHOJOTUU OypeHuss HEPTIHBIX UM Ta30BBIX CKBaXXUH
MeXaHU4ecKuMu crocobamu. M3 HeMexaHWYecKuX CHoco0oB OypeHus
BIIEPBbIE  OMHUCAH  dBJEKTPOUMIYJbCHBIH  CIOCOO  OypeHuss  CKBaXKUH,
pa3paboTaHHbBIN B Tomckom MOJINTEXHUYECKOM YHUBEPCUTETE,
XapaKTepU3yeMblii Majol JHEProeMKOCThIO pPa3pyIlIEHUs TOPHBIX TMOPO/I.
[IpuBenena uHdopMalys Mo yCTaHOBKaM Jjisi OypeHHs U PEeMOHTa CKBaXKHH,
pealn3yIOUM MPOTPECCUBHYIO KOJTIOOMHIOBYIO TexHOJoruio. OnucaHbl
(hoHTaHHBINA, Ta3MUPTHBIM U HACOCHBIE CTIOCOOBI CKBRXKHHHOU JOOBIYU HE(DTH.
PaccmoTpens! Bormpochl MHTEHCU(BUKAITUN TO0BIYN HE()TH, PEMOHTA CKBaXKHH,
coopa W TpaHCIOpPTa CKBAKWHHOM MPOAYKIMHM UM MOPCKON A00BIYU
YIJIEBOJOPOOB.

HNmeromuecs B y4eOHOM TIOCOOMM WIUIIOCTPALMOHHBIE MaTepHUAIIbI
(pucyHku, Qotorpaduu, CXembl) MO3BOJAT JIy4dllle OCBOUTH MpejjiaraeMbli
y4eOHbII MaTepual.

O3HaKOMHMBIINCH C COJEpNKAHUEM YUYEOHOM MOCOOMH, O0yyaroImuiics
y3HAaeT MHOTO MHTEPECHOT0, MOJYyYUT IEJI0CTHOE MpeICTaBIeHUE O HeDTSIHOU
¥ Ta30BOW MPOMBIIUIEHHOCTH, YTO TO3BOJIUT €My OBITh TOTOBBIM K M3YyUYCHHIO
OOIIETEXHUUECKUX U CIIEIUATbHBIX JUCITUTUIMH.

JlanHoe yd4eOHOe mocoOue SBISETCS OCHOBHOM 4YacThlO Y4YeOHO-
METOJUYECKOT0  KOMIUJIEKCAa MPEIHA3HAYEHHOrOo JJIsi  CTYAEHTOB, IS
KOTOPBIX PYCCKUM S3BIK HE SIBJISIETCS POJIHBIM.

B coctaB yueOHO-METOOUYECKOTrO KOMIUIEKCA BXOJSAT:

1. OcHoBBbI HedTera3oBoro jena. YueOHoe mnocoOue.

2. OcHOBBl HedTerazoBoro jena. MeToaAMYecKHWe yKa3aHUS IO
BBINIOJIHEHUIO MPAKTHYECKUX PadoT.

3. OcHoBbI HedTerasoBoro jnena. Pabouas terpajs.

4. BuptyanbpHasi 3KCKypcusi o 0ObekTaM HedTerazofo0bIuu.

5. BuneohunbMsl:

-Texnonorust OypeHus.

-llemeHTHpOBaHHUE CKBAKHH.

-KanuTtanbHblii ¥ TEKYIIMHA PEMOHT CKBAXKHUH.

-I'napaBanyeckuii paspbiB CKBaKHH.

6. AHUManMu W BUJICOKJIMIIBL:

-OoHTaHHasg W ra3nu@THas 100bYAa HEPTH.



-JloObiua HepTH VYCTaHOBKAMM INTAHTOBBIX CKBAKMHHBIX HAcCOCOB
(YIICH)

-JloObiua HepTH VYCTaHOBKAMH  AIIEKTPOLIEHTPOOEKHBIX  HACOCOB
(YOUH).

METOAUYECKHE YKA3AHMUA 110 U3YUEHUIO
MATEPHAJIA

1. CTyneHTy peKOMEHAYeTCS TMOCIe0BaTeIbHOE HU3yYeHHE Y4eOHOro
MaTepHalia B COOTBETCTBUU C COJIEPKaHUEM TTOCOOUSI.

2. U3yueHue y4eOHOrOo MaTepuajia pPEeKOMEHIYeTCS HadaTh C
pPacCMOTpEHHUS TAKUX MOHATUN KakK ‘“‘CKBaXKMHA”, “KyCT CKBa)KUH .
OCHOBHBIC TIOHSTHS W OMNpPEACICHUS MUCIHIUIMHBI TPUBEICHBI B
KOHILIE y4eOHOr0o ocoousl.

3. Jlms caMOKOHTpOJIS 3HAHUI B KOHIIE MOCOOUS MO KaXJIOMY pa3ieiny
MPUBECHBI TECTOBBIC BOIPOCHI, & TAKIKE OTBETHI K HAM

4. B mensx Jydmero yCBOCHHWS 3HAHWKW HEOOXOJWMO BBITIOJHSTH
npakTUYecKue padoThl, MPESYCMOTPEHHBbIE pabouell Mporpammoil.
st MPAKTUYECKUX 3aHATHH CTYJICHT oOecrieynBaercs
METOIMYECKUMH YKa3aHUSIMU IO BBITTOJIHEHHIO MPAKTUYECKUX padoT,
a TaKxke pabouel TeTpaabio.

5. qns  nmydmiero  TWpENCTaBIEHUsS  OTACIBbHBIX  TPOIECCOB B
He(TEera3onmpoMBICIIOBOM  JieJie  HEOO0XOIUMO MIPOCMOTPETH
npeajiaraeMbie BHI€O(OUILMBI, aHUMAITUHU ¥ TIPE3CHTAIIHH.

6. B kauecTBe HUTOrOBOTO KOHTPOJS MO JUCHMIUIMHE MPETyCMOTPEH
9K3aMEH. OK3aMEHAIlMOHHbIE BOMPOCHI TMPHUBEACHHI B  KOHIIE
y4eOHOT0 TOCOOuS.
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1. UcTtopus nHedrerazonodnruu. Hekoropbie mokasareyiu u
CBe/IeHUs

Cpenn BaKHEWIIMX BUIOB NPOMBIIUIEHHON MPOAYKIUH OJHO U3
TJIaBHBIX MECT 3aHUMAIOT HE(PTh, Ta3 U MPOAYKTHI UX MEPEePaOOTKH.

JlocTaToyHO CcKa3zaTh, YTO M3 BCEX BHUAOB 3HEPrE€THUYECKUX PECYPCOB
(Boza, yroib, rOprOYME CJIAHLbI, aTOMHAsI SHEPTUS U Jp.) OKOJIO ABYX TpETEi
noTpeOHOCTE obecneynBaeTcss 3a CYET YIVIeBOAOpoJoB. HeBo3MOkHO
MPEACTaBUTh CErOJIHA COBPEMEHHBIM TPAHCIOPT M BCE MHOrooOpasue
JBUTATEIbHOM TEXHUKH O0€3 ToproYe-CMa30YHbIX MaTepHaioB, OCHOBOM
KOTOPBIX CIYy>KaT HePTh W ra3. DT OOraTcTBa 3€MHBIX HEIp JOOBIBAIOTCS U
NOTPEOISIOTCS B OTPOMHBIX KosinyecTBax (puc. 1.1).

Puc. 1.1 Ucnionb3oBaHue U TpaHCIOPT HEPTH

CBoOOIHBIN Ta3 U JOOBIBAEMBIN MOIMYTHO ¢ HE(DTHIO, SABIISIOTCS CHIPHEM
JUTISE XUMUYECKOU TTPOMBITIUIEHHOCTH. [TyTem xuMmueckoi nepepaboTKu ra3oB
MOJYy4YalOT W TaKue MPOAYKThI, Ha HU3TOTOBJIEHUE KOTOPBIX PACXOIYETCS
3HAYUTEILHOE KOJIMYECTBO MUIIEBOTO ChIPHA .

o navana XVIII B. HeTh B OCHOBHOM J100BIBaIN U3 KOMAHOK, KOTOPbHIE
obcaxkuBanu 1uieTHeM. [lo Mepe HakoruieHUST He(PTh BBIYEPNBIBAIM U B
KO>KaHbBIX MEIIKaX BBIBO3WJIU MOTPEOUTEIISIM.

Konoatnel kpenwivch IepeBSIHHBIM CPpyOOM, OKOHYATENbHBIA JAUaAMETP
00CaXXEHHOTO KoJioAma cocTaBisii 00biyHO OoT 0,6 10 0,9 M C HEKOTOPBIM
YBEJIMYCHUEM KHU3Y JUIsl YIYUIIeHUsS] IPUTOKA HEPTH K €ro 3a00iHOM yacTu.

[Togpem HedTH U3 KOJNOAIA MPOU3BOAWICS MPH IMOMOIIM PYYHOTO
BOpoTa (TO37HEe KOHHOTO TMPHUBOJAA) U BEPEBKH, K KOTOPOW MPHUBS3BIBAJIICA
OypoK (BEIpo M3 KOXKH).
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K 70-m romam XIX B. ocHoBHas udacth Heptum B Poccum um B mupe
no0biBaeTcsa U3 He(TAHBIX ckBakHH. Tak, B 1878 r. B baky ux HacuuThiBaeTcs
301, meOuT KOTOPHIX BO MHOTO pa3 MPEBOCXOAUT IEOUT U3 Kojomanes. HedTh
U3 CKBWXHUH JOOBIBAIM JKEJIOHKOM — METAINIMYECKUM cocynoM (TpyOa)
BBICOTOM 7O 6 M, B JHO KOTOPOTO BMOHTHUPOBaH OOpATHBIA KJlamaH,
OTKPBIBAIOIIMIICS NPH MOTPYKEHUU HKEJIIOHKH B JKUJIKOCTh U 3aKPbIBAIOLIUICS
1pH ee ABIKeHUH BBepX. [1orbem skeIoHKH (TapTaHUe) BEJICS BPYUYHYIO, 3aTeM
Ha KOHHOM TAare (Hayano 70-x rogoB XIX B.) ¥ ¢ MOMOIIBIO TAPOBOM MaIIUHBI
(80-e rogp).

[lepBbie rimyOuHHBIE Hacockl ObulM TpuMeHeHBl B baky B 1876 1., a
NEPBBIA TIIyOMHHBIM INTaHTOBBIM Hacoc — B ['pozHom B 1895 1. Opnako
TapTalbHBIA CIOCOO ATUTENbHOE BpeMsi OcTaBaics INaBHbIM. Hampumep, B
1913 r. B Poccun 9501% HedTH 70OBITO KEITOHUPOBAHUEM.

BeitecHenne He(TH U3 CKBaXHHBI CHKATBIM BO3AYXOM WM Ta30M
npeuiokeHo B KoHie XVIII B., HO HECOBEPIIEHCTBO KOMIIPECCOPHON TEXHUKHU
0oJiee 4emM Ha CTOJIETHUE 3aJEprKajo Pa3BUTUE 3TOr0 crocoda, ropas3io MeHee
TPYAOEMKOTO 10 CPABHEHUIO C TAPTAJIbHBIM.

He cdopmupoBancs k Hauvany Hamero Beka U (OHTaHHBIA crnocod
n00buu. M3 MHOTOYHMCIEHHBIX (OHTAaHOB OAaKMHCKOro pailoHa HedTh
pasnuBanach B OBparv, peku, co3iaBaia Liejble 03epa, cropajia, 0€3B03BpaTHO
TepAIIACh, 3arpA3HsIIa I0YBY, BOJOHOCHBIE IIACTHI, MOPE.

B nacrosiiiee BpemMsi OCHOBHOM c1toco0 100bMM HEPTH — HACOCHBIN TIPH
MOMOIIIM YCTAaHOBOK 3JIEKTporeHTpoOexHoro Hacoca (YOIIH) u mranroBeix
ckBaxuHHBIX HacocoB (IIICH).

B Tabn. 1.1 mpuBeneHo pacmpeneneHue CrocoO0B JOOBMU HEPTH TIO
Poccun.

Tabmuua 1.1

Pacnpenesienue unciia CKBaKuH U 100b1YM He()TH B 3aBUCUMOCTH OT

CIoco0a IKCIIyaTAUNH

ox 0
Cr10c06 Yyeno Cpennuii 1e0uT, JloOpIua, UA> OT
o T/CyT obmei
SKCILTyaTallui | CKBaXKUH, %o
HeTH | KUAKOCTH | HEePTH JKUJKOCTH
dDoHTaHHBIN 8,8 31,1 51,9 19,5 9,3
["a3nud THBIM 43 35,4 154,7 11,6 14,6
VOIH 27,4 28,5 118,4 52,8 63,0
IHICH 59,4 3,9 11,0 16,1 13,1
[Ipoune 0,1 — — — =

['a30Basi MPOMBIIIEHHOCTh MOJIyYWJIa CBO€ PAa3BUTHE JIMIIb B MEPHOJ
Benukoii OtedyecTBEHHOM BOWHBI NPU OTKPHITUM M BBOJIE B pPa3padOTKy
ra3oBbIX MECTOPOXJEHUU B pailoHe r. CaparoBa W B 3amaJHbIX 00JaCTIX
Ykpaunsl, coopykeHuu razonponojaa CaparoB — Mocksa u Jlamasa — Kues —
bpsiack — Mockaa.
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ODHOBPEMEHHO C BBOJAOM B Pa3palOTKy M OCBOCHHEM HOBBIX I'a30BBIX
MECTOPOXKACHUI CO31aBaIaCh CETh MAaruCTPaIbHBIX Ta30MPOBOJIOB U OTBOJIOB
OT HUX JIJIS TTOJa91 Ta3a MECTHBIM TTOTPEOUTEIISIM.

Pa3BuTne T1a30BOM MPOMBINIJIEHHOCTA MO3BOJIWIO Ta3u(UIMpoBaTh
MHOTO TOPOJIOB W HACEJICHHBIX IyHKTOB, a TAKXKe MPEANPUITHA Pa3TAIHBIX
OTpPaCIIEN MTPOMBIILILIEHHOCTH.

HexoTopble noka3are/iu u cBeJleHus1 no HedTerazonodbiue B
mupe, Poccuu. Tomckoii obdaacTm.

300 mJH T B rojg — 6e30macHbIil pyoex 100buu HedTH 11t Poccuu;

10-11 man T B roa — n1o6sr4a HedTH Mo Tomckoi 06macT (mocieaHee
JECSTUIIETHE);

9-11 1/cyt. — noObiua HePTH (B CpelHEM) W3 OJHON CKBAKUHBI IO
ToMckoi o0nacTy;

3,2 mapa T HeTH 100BIBACTCS B MUPE €KETOJTHO;

3,9 muipa 1/roa — oxkugaemas 1o6s14a Heptu B mupe k 2005 ;

22 TpJaH M’ raza J00BIBAETCS B MUPE EKETOTHO;

139,57 mapa T HedTU COCTABIISIIOT JIOKa3aHHbBIC 3aMachl B HEJPaX 3eMIIH
(ma 1996 1.);

398 TpaH M’ raza COCTaBISIOT MUPOBBIE PECYPCHI C YUETOM BEPOSTHBIX
¥ BO3MOKHBIX 3a1acoB (rogosas 100b14a 0kos10 22000 muapa m>/roxn);

105 mapa T HeGTH 70OBITO B MUPE;

63 u 3201% — pa3Benannble 3anacekl HeTu U raza Ha Cpeanem Bocroke
(0T MUPOBBIX);

7 n 38(1% — pa3Benmannbie 3amackl Hept W raza B Poccum (ot
MHPOBBIX);

624 muH T B roa — makcumanbHas 1o0srda HeTu B CCCP (1988 1.);

303,4 MJH T B roJ — MuHUMAasbHas q00kaa Heptr B Poccum (1998 1.);

350 mJH T B rog — nporuo3sl 1o0suu HeTH B Poccun (Ha 2010 r.);

58,07 mun T HedTu 106KITO HK «HOKOC) B 2001 1.5

29 mun T HedTH nepepadorano HK «FOKOC» B 2001 r.;

250 man T "HepTu no0bITO CrpexeBckum HI'AY 3a 35 ner (mexaOpb
200100r.);

11,7 muan T HedTH 106BITO B ToMckoit obmactu HK «FOKOC» B 2001 1.;

14,6 mau T — B 2002 1

25 TBIC. JeT Ha3aJq TEpPBOOBITHBIM YEIOBEK NPUMEHSII CBEPJICHHE
KpPEMHHEBBIM OypoM (OypeHue) Mpu U3rOTOBIEHUHA UHCTPYMEHTOB;

B 221-263 rr. H.3. B Chiuyane (Kutail) U3 ckBaxuH riayOMHON OKOJIO
240 m no0bIBasM Ta3, KOTOPHIN UCTIOIB30BAJICS JIJISl BEITAPUBAHUS COJIN;

B 1594 r. B noc. banaxusl (baky) coopyxeH konozel riyounou 35 m
IS TOOBIYM HEPTH;

B 1825 r. 100bITO 4126 T HedTH U3 120 Konoaues B baky;

B 1847 r. mnpoOypeHa ckBaxuHa Ha HepTh Ha bubu-Oibare
(AzepOaiikan);

B 1896 r. B.K. 3eneHunkuM co3gaH MPOEKT MOPCKOro OypeHus s
no0brun HedTH co aHa Kacnuiickoro Mopsi;
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B 1901 r. B Poccuu n1o6b1To 11,987 MiH T HETH;

B 19550 r. amepukaHCKie KOMIAHUM KOHTPOJIMPOBAIM Ha bivxHeMm u
Cpennem Boctoke 60% moObrun HedTH;

9583 m — riry6uHa pexopaHoi ckBakuHbl CIIIA (1974 1.);

5005 m — MakcuMabHas TIIyOMHA CKBaKUHBI B TOMCKOM 00J1acTH.

Puc 1.2. Coopyxenue ckBaxud B Kurtae: OpOH30BOI KOJOTYIIKOW B
CKBO)XHMHY 3a0uBaercs obOcanHas TpyOa u3 OGamOyka
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Tabnuua 1.2

Jloka3anHnble 3anacbl HeTu B Mmupe Ha 1 ssuBaps 2001 r.

JloKa3aHHbBIE 3amachl HO6L;{80%?®TH i KparHoctb
Peruon, crpana % o1 % o1 3amnacos,
MJIpA T MJIH T JeT
MHPOBBIX MHPOBBIX

As3us u Okeanus, 6,02 4,3 368,1 11,0 16,4
BCETO

B TOM YHCJIE:

Kurait 3,29 2,3 162,7 4.9 20,2
HNnnonesnst 0,68 0,5 64,9 1,9 10,5
Nunns 0,65 0,5 32,0 1,0 20,3
CeBepHas u

JlatuHckas Amepuka 20,53 14,6 859,8 25,6 239
BCEro

B TOM YHCJIC:

Benecyana 10,53 7,5 151,8 4.5 69,4
Mekcuka 3,87 2,8 152,5 4.6 254
CIIA 2,98 2,1 291,2 8,7 10,2
Adpuxka, Bcero 10,26 7,3 335,3 10,0 30,6
B TOM YHCJIC:

JInBus 4,04 2,9 70,4 2,1 57,4
Hurepus 3,08 2,2 99,5 3,0 31,0
AJDKHD 1,26 0,9 40,0 1,2 31,5
bnvoxunii u Cpennnii | 93,63 66,5 1078.4 32,2 86,8
Boctok, Bcero

B TOM 4YHCJIE:

CaynoBckast ApaBus 35,51 25,2 403,2 12,0 88,1
Hpak 15,41 10,9 134,1 4,0 114,9
Kyseiir 12,88 9,1 88,7 2,6 145,2
AOy-Jlabu 12,63 9,0 92,5 2,8 136,5
Upan 12,15 8,6 178.,4 5,3 68,1
Bocrounas EBporna u

CHI', Bcero 8,09 5,8 364,1 11,5 22,3
B TOM YHCIIC:
Poccus 6,65 5,6 3522 11,1 22,2
Kazaxcran 0,74 0,5 31,4 0,9 23,6
Pymbinus 0,2 0,1 6,1 0,2 32,8
3ananHas EBporna, 2,35 1,7 321,5 9,6 7,3
BCETO
B TOM YHCIIE:
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Hopserus 1,29 0,9 160,8 4,8 8,0

Benukobpuranus 0,69 0,5 126,8 3.8 5,4
Janus 0,15 0,1 17,9 0,5 8,4
Bcero B mupe 140,88 100,0 3360,8 100,0 42.0

HCCOBH&IICHI/IC HUTOI'OB — B PE3YJIbTATC OKPYIJICHUA.

Taomuna 1.3
Jloka3aHHbIe 3anmachl ra3a B mupe Ha 1 suBapsi 2001 r.

Joxazannble 3anacel | JloObua raza B 2000 r |KpatHocTh

Peruon, ctpana % OT % OT 3aI1acos,

MIPA T MUPOBBIX VT T MUPOBBIX JCT

Asus u OkeaHus, 10,34 6,7 259.,0 10,6 39,9

BCETO

B TOM YHCJIC:

Manai3us 2,31 1,5 41,2 1,7 56,1

Nupones3us 2,05 1,3 68,5 2,8 29,9

Kurait 1,37 0,9 27,0 1,1 50,7

CeBepHas u

Jlatunckas 19,71 12,7 844.,2 345 234

AMepuKa BCEro
B TOM YHCJIE:

CIIA 4,74 3,1 530,1 21,7 8,9
Benecynna 4,16 2,7 32,7 1,3 127,2
Kanana 1,73 1,1 178.8 7,3 9,7
Adpuxka, Bcero 11,16 7,2 121,3 5,0 92,0
B TOM YHCJIC:

AJKHp 4,52 2,9 85,3 3,5 53,0
Hurepus 3,51 2,3 8,1 0,3 4333
JInBus 1,31 0,9 7,6 0,3 172,4
bmxuuii u 52,52 339 205,1 8.4 256,1
Cpennnii BocTok,

BCETO

B TOM YHCIIC:

Hpan 23,0 14,9 57,1 2,3 402,8
Karap 11,15 7,2 25,6 1,1 435,6
CaynoBckas 6,04 3.9 52,4 2,1 115,3
ApaBust

Bocrounas Espomna

u CHI', Bcero 56,7 36,6 740,0 30,3 76,6

B TOM YHUCIJIC.
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Poccus 48,14 31,1 595.0 24,3 80,9
TypkMeHucTan 2,86 1,9 34,0 1,4 84,1
V30ekucran 1,88 1,2 50,5 2,1 37,2
3anannas EBporna, 4,50 2,9 275.4 11,3 16,3
BCETO
B TOM YHCIIEC:
Hunepnanasi 1,77 1,1 71,3 2,9 24,8
Hopserus 1,25 0,8 54,1 2,2 23,1
Benukobpuranus 0,76 0,5 106,5 4.4 7,1
Bcero B Mupe 154,93 100,0 2445,0 100,0 63,4

HecoBnasieHue uTOroB — B pe3yJibTaTe OKPYIJICHUS.

Tabmuna 1.4

YHukanbHble HeQTAHbIE MECTOPOKICHHS 32 PyOesKoM

Pernon Crtpana MecTtopoxieHue, roj HauanbHble
OTKPBITHUS JIOKa3aHHbIE
3anachl,
MJIPJT T
bixaMnil 1 Hpak Kupkyxk (1957) 2,12
Cpenuuii Pywmeiina (1953) 1,85
Boctox Upan ['eucapan (1928) 1,56
Mapyn (1964) 1,47
Kyseit Bonbmioit bypran 9,13
(1978) 2,24
Bypran (1938)
CaynoBckas ["aBap (1948) 10,14
ApaBust Cadanns (1951) 2,91
CeBepHas u CIIA ITpanxo-beit (1968) 1,40
HOxHas Benecyana Jlarynumsbsc (1926) 1,50
AmMepuka bonusap (1917) 4,30
Adpuxka AJDKUDP Xaccu-Mecayn (1956) 1,42
JIuBus Cepup (1961) 1,10
Tabnuma 1.5
YHUKAJIbHbIE TA30BbIe MECTOPOXK/IEHNSI MUPa
Pernon Crpana Mectopoxaenue Hauvanbnbie
JIOKa3aHHbIE
3arnachl,
MIpA M
AMepuka CIIA ITanxengn 2000
Adpuxka AJpKUp Xaccu P'Meiins 1500+2300
bivoxHul 1 Wpan ITazanyH 1400
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Cpennuit BocTok
BocTounas Poccus Mensexne 1548
EBpona OpenOyprckoe 1800
Ypenrouickoe 2200
SAmOyprckoe 3640
3anagnas EBpona | Hunepian bl CrnoxTepeH 1800

HedrerazoBoe nemo OTHOCUTCSA K YUCTY OMACHBIX MPOU3BOJICTB, aBAPHUH
Ha KOTOPBIX IO pPa3HbIM OPraHU3alUOHHBIM, TEXHOJIOTHMYECKHUM U
TEXHUYECKUM MTPUIMHAM BEAYT K OOJIBIIIUM 3aTpaTaM U MOTEPSIM.
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2.DU3MKO-XMMHYECKHE CBOMCTBA HeQTH, IPUPOJHOIO ra3a

U IJIACTOBOM BOJBI
2.1. CaoiicTBa HedTH

Hedptp — TOprouas MacISHHCTas JKHJIKOCThb, TPEUMYIICCTBEHHO
TEMHOTO IIBETa, IPEJCTABISICT COO0I CMECh Pa3IMUHBIX YTJIEBOJOPOIOB.

[[BeT HeTH BapbUpPyET OT CBETIO-KOPHYHEBOTO 10 TEMHO-Oyporo u
YEepHOTO.

B HedTH BCcTpeuaroTcs CiieayroIue Tpyibl YIIIeBOIOPOIOB:

MeTaHoBbI€ (TapaduHoBbie) ¢ o0men Gopmynoit CoHana;

HadTeHOBBIE — CpHaui;

apomatuieckue — CyHane.

[IpeobnagaroT yriieBogopo sl METAHOBOTO PSAA.

Tabnuma 2.1
YrieBogopoabl METAHOBOIO pPsiia
HanmenoBann | @opmyn
[Ipumeyanue
e a
Meran CH,
Otan CoHe [Tpu arMochepHOM JABIEHUH U HOPMAILHON
[Tponan C;Hg TeMIlepaType B ra3000pa3HOM COCTOSIHUH
BYTaH C4H10
Ilenran CsHiz - .
€yCTOMYHUBBI, JIETKO MEPEXOISIT U3
I'excan CeHis Y ’ iSO
ra3000pa3HOro COCTOSHUS B )KMJIKOE U 00paTHO
I'enrran C7H16
OkTan CgH]g
Kunkue BemecTsa
Ci7Hs6
C18H38
1T Trepapie BemecTBa (apapuHbI)
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B Yrnegonopon,
B Booopon (no Becy)
0 Kucnopon, azor

OCepa

o
82-87% O Xnop, Hon, ihocirop,

HMbINEAK HT.0.

Puc. 2.1. Xumuuecknii coctaB HepTH

PaccmoTpum ocHOBHBIE (pU3HMUECKUE CBOMCTBA HE(PTH.

1. ITnomnocms (P) - OTHOIIEHHE MacChl K 00beMy. Enqununa nusmepenus
mwiotHocTH B cucteMe CH Belpaxkaercss B Kr/m°. HM3Mepsercss IUIOTHOCTh
apeoMeTpoM. ApeoMeTp — pUOOp sl ONpEeNIEHUs IFIOTHOCTH JKUJKOCTH TI0
riyOuHE MOrpy’KeHus IMoIlulaBka (TpyOKa ¢ JeJIeHUsMU U Tpy3oM BHHU3Y). Ha
IIKajJe apeoMeTpa HAHECEHbl JICJEHUS, II0KAa3bIBAIOIIME  IUIOTHOCTH

uccinenyemoit Hedtu (puc. 2.2).

Odunaxoao
HANOHEN HbE
== Coc voel -

C OE MBI
MUK OEFAMLY

— | nundp
Mpys-xomuo
| diA yoramoanu

Wunundps |

& S8 TUKaNbHOe
- AGTONEHUE
b ppoaens Sonewui ypoeers
NOZEyWEHUR
8 ANOTH Y10 MudKocTs @ aodAnuCTYIO,
NEX yrr MUdK oCcTs

|!TI|

“I

N

&
L

f

Puc. 2.2. Apeomertp
[TnotaOCTE HeQTH Bapeupyercs or 730 mo 980+1050 kr/M’ (IIOTHOCTE

Mmenee 800 Kr/M® HMEIOT ra3oBble KOHAEHCATHI). 110 MIOTHOCTH HE(PTH JeISTCs
Ha 3 rpynmsl (puc. 2.3).
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TAXenble
{¢BbILe 970
KT3)

E Hdobkema B Poccuu
B [ofeMa 33 pybesom

cpeauite
871-
970 kr/M3)

66%
%

nerxe (go
870 krivg)

Puc. 2.3. Knaccudukanus HedTH Mo miIoTHOCTH

[To mmotHOCTH CcyasT o kadectBe HedTu. Jlerkue HedTn Hambosee
IICHHBIE.

2. Bazkocmb — CBOWCTBO JKHIAKOCTH WJIM Tra3a OKa3bIBaTh
CONPOTUBJICHUE NEPEMELIECHUIO OJTHUX €€ YaCTHUIl OTHOCUTENIbHO Apyrux. OHa
3aBUCUT OT CWJIbl B3aUMOJECHCTBHUS MEXIY MOJEKyJaMH KUJIKOCTH. [lns
XapaKTEPUCTUKHA 3TUX CUJI HCHOJB3YyeTCs KOIPPUUHMEHT JAUHAMUYECKOU
BA3KOCTH (M). 3a eAUHUIY TUHAMUYECKON BSA3KOCTH MPUHAT NACKAIb-CEKyHIA
(Ia-c), T.[Je. BA3KOCTh TAKOM KUAKOCTH, B KOTOPOM Ha 1 M MOBEPXHOCTH CIIOS
JNEUCTBYET CUJIA, paBHAsA OJJHOMY HBIOTOHY, €CIIA CKOPOCTh MEXKY CIOSIMU Ha
paccrossuun 1 cm u3Mensiercs Ha 1 cm/c. XKuakocts ¢ BszkocTeio 1 Ila-c
OTHOCHUTCS K YUCITY BBICOKOBSI3KHUX.

B nedtssHOM nene, Tak ke KaKk W B THAPOTEOJIOTUHM MU PANE JIPYTHUX
oOnacTeil HAyKu W TEXHUKH, Uil y100CTBa MPUHSTO TMOJIB30BATHCS €IMHULICH
Bsi3koctd B 1000 pa3 menbieit — mlla-c. Tak, npecHast Bojia mpu TeMrepaType
20 °C umeer Bs3kocth | wmlla-c, a GompmMHCTBO HedTEH, MOOBIBAEMBIX B
Poccun, — or 1 go 10 mlla-c, HO BcTpedaroTcsi HePTH € BS3KOCTHIO MEHEe
1 mIla-c u Heckonmpko ThIcs MIla-c. C yBenuueHwem cojaepkaHus B HEPTH
PaCTBOPEHHOTO Ta3a, €€ BS3KOCTh 3aMETHO yMEHbIlaeTcs. (s GonbiinHCTBA
Hedreil, qoObIBaeMbIXx B Poccun, BSI3KOCTH MPHU TOJHOM BBIICICHUU W3 HHUX
raza (IIpy NOCTOSHHOM TeMIlepaType) yBeauuMBaeTcs B 2+4 pasza, a C
MOBBIIIIEHUEM TEMIIEPaTypPhl PE3KO YMEHBIIAETCH.

Bs3koCTh  KHMIKOCTM  XapakTepusyercs Takke KodgduuueHTom
KHHEMATUYeCKOI BA3KOCTH, T.[ /€. OTHOIICHUEM TUHAMUYECKON BSI3KOCTH K
IUIOTHOCTH KUIKOCTH. 3a €IMHHILY B 3TOM CIydae MPUHAT M7/C.

Ha npakTuke WHOT/AQ TOJIB3YIOTCS TIOHSATUEM YCJIOBHOW BSI3KOCTH,
pEACTABISIONICH COOOM OTHOIICHHE BPEMEHU HMCTCUCHHS U3 BUCKO3UMETpa
OTIPENICICHHOT0 00heMa KMIAKOCTH KO BPEMEHU MCTEUEHHUs TaKoTo ke 00bema
TUCTUTUPOBAHHOM BObI pu Temmeparype 20 °C.
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Bs3KocTh M3MeHsETCs B IMMPOKKMX npeneiax (mpu 50 °C 1,2 + 55-10°
M?/C) W 3aBUCHT OT XUMHYECKOrO0 M ()PaKIMOHHOTO COCTaBa He(TH H
CMOJIUCTOCTH (COJEpKaHUs B HEM acPabTeHOBO-CMOJIUCTHIX BEIIECTB).

3. Hcnapaemocms. HedTs Tepser nerkue ¢paxiyy, MOITOMY OHa
JIOJIKHA XPAHUTHCA B TEPMETHYHBIX COCyAaX.

B mimacToBbIX yCIOBHSIX CBOWCTBA HE(PTH CYHIECTBEHHO OTIUYAIOTCS OT
aTMOC(EPHBIX YCITOBUH.

JIBmkeHrne HepTH B IIacTe 3aBUCUT OT IUIACTOBBIX YCIIOBHIi: BBICOKHE
JABJICHNUS, TOBBIIICHHBIE TEMIIEPATYPhl, HATMYUE PACTBOPEHHOTO T'a3a B HEPTH
u ap. Haubosnee xapakTepHOi 4epToi T1aCTOBOM HE(THU SABIIAETCS COAEPIKAHUE
B HEH 3HAYMTEIHHOTO KOJMYECTBA PACTBOPEHHOTO Ta3a, KOTOPBIM MpH
CHIDKEHUH TUIACTOBOTO JABJICHHS BbIAENseTCS M3 HePTH (He)Th CTAaHOBHUTCS
0oJiee BA3KOM U YMEHbILIAETCA €€ 00beM).

B mnacToBbIX YCIOBHUSIX HM3MEHSETCA IUIOTHOCTh He(TH, OHa Bceraa
MEHBIIIE TUIOTHOCTH HE(PTH Ha MOBEPXHOCTH.

4. Cocumaemocms — crniocoOHOCTh HepTH (Ta3a, TIIACTOBOM BOJIbI)
U3MEHSTh CBOM 00bEM MOj JecTBUEM JaBiieHus. [Ipu yBenuyeHnn naBieHus
HeTh Ccxumaercs. s mimacToBbix HedTeld KOI(PPUIMEHTH CKUMAEMOCTU
neptu P, xomebmorcs B mpemenax 0,401+114,0 I'Tla”, xo>dppumment B,
OTIPEICTSIOT TepecyeToM Mo ¢GopmyiiaMm, 0ojiee TOYHO MOIYYalOT €ro MyTeM
7a00paTOPHOTO aHAIKM3a IIACTOBOM MPOOLI HEPTH.

W3-3a HanmuuuMs pacTBOPEHHOTO Ta3a B IIACTOBOM He(pTH, OHA
yBenuuuBaetrcsi B oObeme (uHorma Ha 50 + 60 9%). OtHouieHue oObeMa
KUJKOCTH B IUIACTOBBIX YCIOBUSAX K OOBEMY €€ B CTaHAAPTHBIX YCIOBHSIX
Ha3bIBAIOT 00beMHBbIM K03¢dunuenTom 6. Bennuuna, obpaTHas 00beMHOMY

Kod(PUIMEHTY, HAa3bIBAECTCA MepecYeTHBIM KO PuumneHTom
1

8

OTOT KO DUIMEHT CITYKUT IS TPUBEACHHS 00beMa TUIacTOBON HepTH
K 00beMy He(pTH MpU CTAaHAAPTHBIX YCIOBHSIX.

Hcnonps3zyss 00beMHBIN KO3()(DUIIMEHT, MOXXHO OIpPENeIUTh YCaaKy
Heptu W, T.[Je. Ha CKONBKO H3MEHSETCA €€ O0bEM Ha MOBEPXHOCTH I10
CPABHEHUIO C INTyOMHHBIMH YCIOBHUSMU:

=" L000%.
8

5. TI'azocoodeporcanue — BaxkHash XapaKTEPUCTUKA HE(DTU B IUIACTOBBIX
YCIOBHSIX. DTO KOJMYECTBO rasa, coaepikKalieecss B OAHOM KyOMYecKOM MeTpe
HeTH.

6. I'azoeblii ghakmop — OTHOILICHHUE TOJTYUYEHHOTO W3 MECTOPOXKICHUS
yepe3 CKBAXKMHY KOIMYECTBA rasa (B M°), NPUBEAEHHOTO K arMoc(epHOMy
nasiaeHuto u temneparype 20 °C, Kk KOTUYECTBY AOOBITOM 3a TO K€ BpeMs
Hepty (B T wim M’) IPH TOM K€ JABICHUM U TEMIEpAType; IOKa3aTesb
pacxoja IJJaCTOBOM  JHEPruM W ONpPEACNIEHHs] Ta30BBIX  PECypCOB
mectopoxacHus. st HeTsHBIX MecTopokaeHui Poccum ra3oBbIil (akTop
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nsmensercs or 20 mo 1000 m’/t. ITo 3akony I'eHpu, pacTBOPUMOCTH rasa B
KUJKOCTU MPU JTAaHHOW TemIepaType MNpsiMO MPOMOPLUUOHATIbHA JIaBJICHHUIO.
JlaBneHue, mpy KOTOPOM a3 HaXOJUTCS B TEPMOJIMHAMUYECKOM PABHOBECHH C
HeThIO, Ha3bIBaeTCA JdaBJeHHeM HacbhllleHus1. Ecnu paBieHue HUKe
JABJICHUSI HACBIIICHUS, U3 HE(PTU HAUMHAET BBIACIISITHCS PACTBOPEHHBIN B HEU
raz. Hedtu wu macToBble BOJBI C JaBJICHHEM HACBHIIIEHUS, PaBHBIM
IJJACTOBOMY, Ha3bIBAIOTCS HachllleHHbIMH. HedTtu B mpucyTcTBUM Ta3oBOM
IIaNKH, KaK MPaBUiI0, HACHIIIIEHHBIEC.

2.2. CpoiicTBa NIPUPOAHOIO ra3a

[IpuponHble yraeBOJOPOIHBIE T'a3bl HAXOIATCA B HEIpax 3€MJIM WIH B
BUJIC CAMOCTOSITEBHBIX 3aJIeKel, 00pa3ysl YUCTO Ta30BbIE MECTOPOXKIICHUS,
700 B PAacCTBOPEHHOM BHJIE COJIEPKHUTCS B HEPTIHBIX 3ajekax. Takue raspl
HA3bIBAIOTCSI HE()TSIHBIMU WJIM TOMYTHBIMH, TaK KaK WX JOOBIBAIOT MOMYTHO C
HEe(DTHIO.

YrieBogopoAaHbie Ta3bl HEPTIHBIX U Ta30BBIX MECTOPOXKIACHUMN
MPEACTABIAIOT COOOIM Tra3oBbIE CMECH, COCTOSIIHME TJIABHBIM 00pa3oM u3
MpEICNbHBIX YIIIEBOAO0PO10B MeTaHOBOTO psiga C,Hanio, T. €. 3 MeTana CHy u
ero romosioros — stana C,Hg, nmponana C;Hs, 6yrana C4Hyo u npyrux, npuuem
coJiep>KaHMe METaHa B Ta30BbIX 3ajiekax rpeodiaaaer, 1oxoas 10 98 + 99 %.

KpoMe yrineBogopoJHbIX Ta30B, Tra3bl HEPTIHBIX U  Ta30BBIX
MECTOPOXKACHUN coaepkaT YIJIEKUCHbId Tra3, a30T, a B psAle CIydacs
CEpPOBOJIOPO U B HEOOJBIIMX KOJWYECTBAX PEIKUM ra3, TakoW Kak Tejui,
aproH u Jip.

PaccMoTpuM ¢usnueckue cBoicTBa MPUPOIHOIO rasa.

1. IInommnocms Ta30B CYUIECTBEHHO 3aBHCUT OT [aBJEHUS U
TemrepaTypsl. OHa MOKET M3MEPATLCS B a0COMIOTHBIX eauHMIAx (I/cM’, Kr/m)
u B oTHocutenbHbIX. [Ipu maBnennn 0,1 MIla u remneparype 0 °C mIoTHOCTB
razoB npumMepHo B 1000 pa3 MeHbIIE NIOTHOCTH KUAKOCTH U U3MEHSIETCS IS
YTIIEBOAOPOMHEIX ra30oB oT 0,7 10 1,5 kr/m’ (B 3aBHCUMOCTH OT COJAEPKAHUS B
ra3e Jerkux U TSKEIbIX YIIEBOJI0POIO0B).

OTHOCHMTEJBbHON MJOTHOCTBIO T'a3a HA3BIBAIOT OTHOIIEHHE TIOTHOCTH
raza npu arMochepnom nasinenuun (0,1 MIla) u crannapTHoil TemmepaType
(06pruHO 0 °C) K TUIOTHOCTH BO3/yXa MPU TeX K€ 3HAYCHUSX JABJICHUS WU
TeMrepaTypbl. [[ns yriieBoJOpOAHBIX Tra30B OTHOCHTENbHAs IJIOTHOCTH IIO
BO3yXy U3MeHsercsa B npenenax 0,6+1,1.

2. Pacmeopumocms YrieBOJAOPOJHBIX Ta30B B KUIAKOCTH IIpH
HEU3MEHHOU TeMIlepaType ONpeeisioT Mo popMyie

S=oaP b9
rne S — o0beM raza, pacTBOPEHHOTO B CIMHHIIC O0BEMa KHJIKOCTH,
MIPUBEICHHOM K CTAHJIAPTHBIM yCIIOBUSIM;
P — naBnenue raza HaJ >KUIKOCTBIO,
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a — kK03h(UIIMEHT  PaCcTBOPUMOCTHU rasa B KUJKOCTH,
XapaKTepU3y il 00beM raza (MPUBEJACHHBIM K CTaHIAPTHBIM YCIIOBUSIM),
PacCTBOPEHHBIN B €IWHUIIC 00BEMa JKMIKOCTA NPH yBEIWMYCHUM IABICHUS Ha
IMIlIa;

b~ — mnokaszaTelb, XapaKTepU3YyIOIIUA  CTENEeHb  OTKJIOHCHUS
PacTBOPUMOCTHU PEaILHOIO raza OT UJIeaIbHOTO.

3HayeHue O u b 3aBUCAT OT COCTaBa rasa u »KUJAKOCTH.

Kospduument pacrBopumoctu O myisi HedTeld M Tra30B OCHOBHBIX
MecTopoXkaeHui Poccun msmensercs B npenenax S5(1+[111 m/m® ma 1MIla.
[Tokazatens b m3mensercs B npeaenax 0,8 + 0,95.

Ha MHOrmx MeCcTOpOXACHUSX TMPUPOAHBIM Ta3 IepBOHAYAILHO
CYIIECTBYET B PACTBOPEHHOM COCTOSHUU B HE(TU U BBIJICISAETCS U3 pacTBOpa
TOJBKO TP CHUXXKEHUM JaBiieHHs. UeM Ooibllie CHMKAETCS JaBJICHUE, TEM
Oo0JIbIIIEe BBIJIEISETCS Ta3a U3 pacTBOpA.

3. Baszkocms nedranoro raza npu gasiennu 0,1 MIla u temmneparype 0
°C o6pryHo He mpesbimaer 0,01 wmlla-c. C moBbIIeHWEM JaBICHUS W
TeMIepaTypbl OHa HE3HAYUTEIbHO YBeJWuMBaeTcs. OHAKO TMPU AABICHUAX
Bhimie 3 MIla yBenuuenue TeMnepaTypbl BEI3BIBACT MOHM)KEHUE BSI3KOCTH T'a3a,
IpUYeM rasbl, cojaepxkaliue Oosee TsHKeNble YTIEBOAOPOJIbI, KaK MpPaBHIIO,
HMMEIOT OOJIBIIIYIO BS3KOCTb.

4. Tennoemxocms 2aza — KOIWYECTBO TEILIAa, HEOOXOOMMOE IS
HarpeBaHusl €IMHUIBI Beca Wiau obobeMa 3Toro BemecTBa Ha 1°C. BecoBas
TEIIOEMKOCTD ra3a u3Mepsercs B kJ[x/Kr, a o0bemHast - B KJ[x/M>.

5. Tennoma ceopanua 2aza Kakoro-1nuOO BEIIECTBA OMNPEACIIICTCS
KOJIMYECTBOM TeEIUIa, BBIACISIIONIMAMCS TPU CXKUTAHUW €IUHMIIBI Beca WIIU
eMHUIIBI 00BbeMa JaHHOTO BelecTBa. TerioTa cropaHus ra30B BhIpaKaeTCs B
kJK/Kr ¥ KJDK/M® 1 SBISETCS OCHOBHBIM IIOKA3aTENIEM, XapaKTEPU3YIOIUM I'a3
WJIH TOTUTUBO.

Ecnu npu mocTossHHOM TemmepaType MOBBIIIATh JaBJICHHE KaKoro-J1udo
raza, TO IOCJ€ JOCTUKEHHUS OINPEIECICHHOIO0 3HAYCHHs JABICHUS ITOT Ta3
CKOHJCHCUpyeTcsa, T.lle. mepeuaer B KUIKOCTh. Jlmga Kaxaoro rasa
CYIIIECTBYET OIpECIICHHAs MPeJIeIbHAs TeMIIepaTypa, BIIIE KOTOPOH HU MPHU
KaKOM JIaBJICHWH Ta3 HEIb3sl MEPEBECTH B KHUAKOE cocTosiHue. Hanbosnbmas
TeMmreparypa, mpu KOTOPOU ra3 He MEPEeXOAUT B KHUIKOE COCTOSHHE, KaK Obl
BEJIUKO HU OBLIO JIaBJICHUE, HA3bIBACTCSI KPUTHYECKOH TeMIepaTypoii.

JlaBrieHne, COOTBETCTBYIOIIEE KPUTUUECKOM TeMIlepaType, Ha3bIBaeTCs
KPUTHYECKUM JaBJjieHueM. Takum oOpa3oM, KPpUTHYECKOE TaBJIeHUe — 3TO
npeaesibHOE JaBieHUEe, MPU KOTOPOM UM MEHEe KOTOPOro ra3 He MEpPEeXOoJuT B
KHUJKOE COCTOSIHME, Kak Obl HUM HHM3Ka ObUla Temreparypa. Tak, Hampumep,
KpUTUYECKOE JAaBJeHWE I MeTaHa NIpuoim3uTenbHo paBHO 4,7 MIla, a
KpuTrudeckas temreparypa — 82,5 °C.

6. [IpupoaHbie ra3bl MOTYT 60CHIAMEHAMBCA VI 63PblGAMbCA, €CIU
OHHM CMEIIIaHbl B OIPEJCICHHBIX COOTHOIIEHUSIX C BO3JYXOM M HarpeThl J10
TeMIepaTyphbl UX BOCIUIAMEHEHUS TTPU HAJTMYUHU OTKPBITOTO OTHSI.
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MuHrManbHbIE 1 MAKCUMAJIbHBIE COAEPKAaHUS ra3a B ra30BO3YIIHBIX
CMECSIX, NPU KOTOPBIX MOXKET MPOU30MTH HMX BOCIUIAMEHEHHE, Ha3bIBAKOTCS
BEPXHMM U HHKHHUM IIpelesiOM B3pbIBaeMOCTH. J[JI1 MeTaHa 3TU Npeaensbl
COCTaBIAOT OT 5 10 1501%. Ota cmech Ha3piBaeTCs rpeMy4Yed W JaBJICHUE
ripu B3pbIBe pocruraet 0,8 Mlla.

Buaaroconep:xaHue U ruaApaThl NPUPOAHBIX razoB. CocTraB ruparos
NPUPOAHBIX Tra3oB. [HapaTamMu YIJIEBOJOPOAHBIX Ta30B HA3bIBAIOTCA
KPUCTAJNIMYECKUE BEIIECTBA, 0Opa30BaHHbIE aCCOLIMMPOBAHHBIMU MOJIEKYJIAMU
yIJI€BOJOPONOB U BOJBI; OHM HMEIOT pa3IMYHyl KPUCTAIIMYECKYIO
CTPYKTYpY.

CBOICTBO THIPATOB ra3oB IO3BOJSIET PACCMATPUBATH UX KaK TBEpIbIC
pacTBOpbl. McciienoBanusl MOKAa3bIBAOT, YTO COJEpIKAHUE BOJISHOIO Iapa B
ra3oo0pazHoil ¢asze B cUCTeMe ra3 — I'MJpaT MEHbIIE, YeM B CHUCTEME ra3 —
BOJA.

Bo3HukHOBeHHE THApaTa 00YCIOBIECHO OMPEICICHHBIMHU JaBICHHUEM H
TEMIIEpaTypol MpH HACBIIIEHWU raza mapamu BoJAbl. ['MipaTel pacnajgarorcs
MIOCJI€ TOr0, KaK YIPYrocTh MapoB BOAbI OyAET HIKE NapLHUaTIbHON yIPYyrocTu
MapoB MCCIIEYyEMOTO TUApPATa.

VYTeBoJOpOAHbIE U HEKOTOpbIE APYrHe Tras3bl, KOHTAKTHPYIOUIUE C
BOJOM TIpH ONpENEJCHHBIX JABJICHUM W TeMIepaTrype, TakXkKe MOryT
o0Opa3oBbIBaTh KpucTamioryapatel. KpucrammoruapaTel NpUPOAHBIX Ta30B
BHEIIHE IMOXO0XKM Ha MOKpPBIM CIPECCOBAHHBINA CHEr, MEPEeXOAIIUi B JE.
[110THOCTH THIPATOB HECKOJNLKO MEHBINE IUIOTHOCTH BOABI — 980 Kr/m’.
OOpazoBaHue HX CONPOBOXKJAETCS BBIJCICHUEM TEIia, pPa3lokKeHHEe —
norjomenneM. CyliecTByeT MHEHHE YUYEHBIX-T€OJIOTOB, YTO 3HAYUTEIIbHBIC
3amackl NPUPOJHOTO Trasza CBS3aHbl C Ta30TMAPATHBIMU  3aJIEKaMH,
pPacnoJIoKEHHbIMHM B 30HaX BEYHOMEP3JIOTHBIX MOPOJ, U Ha JTHE OKEaHOB, TIE,
KaK M3BECTHO, TemrepaTypa coctasisier 21 1+[13 °C.

2.3. CBolicTBa IJIACTOBOM BOALI

[TmactoBbie BOABI ABISIOTCS OOBIYHBIM CITyTHUKOM HE(TH.

Boga o0namaer cnocoOHOCTBIO CMauyuBaTh IMOPOAY M IOTOMY OHa
00OBOJIaKMBAEeT TOHYAWIIEH IJIEHKOW OTIENbHBIE 3€pHA €€, a TAKKE 3aHUMAeT
HanOoJiee MeJIKME MOPOBbIE MPOCTpaHcTBA. Boaa, 3aneraromiast B OTHOM U TOM
K€ TIUIacTe BMeECT€ C He(TbIO WM Ta3oM, Ha3bIBaeTcd IUIacTOBO. B
He(TEra30HOCHBIX  3aJIeKaxX  paclpeiieieHue  KUAKOCTEH U ra3oB
COOTBETCTBYET UX IUIOTHOCTSIM: BEPXHIOIO YacTh IIACTA 3aHUMAET CBOOOIHBIN
ras, HWke 3ajeraer He)Th, KOTOpasi MOJAMUPAETCs IUIacTOBOW Bofon. OaHaKo
IUIacTOBasi BOJAa B HE(PTSIHBIX M Ta30BbIX 3aJ€KaX MOXKET HAXOJIUTHCS HE
TOJIbKO B YHCTO BOJISHOM 30HE, HO U B HE(DTSIHON M Ta30BOM, HACKIIIAS BMECTE
C He()ThIO U Ta30M MPOAYKTHUBHBIE MOPOJBI 3ajexeld. DTy BOIY HA3bIBAIOT
CBSI3AHHOI WU MOTPedeHHOM.

OcanodHble  TOPOJIBI,  SBISAOLIUECS HEPTIHBIMU  KOJUIEKTOPAMH,
(dbopmupoBanuch, B OCHOBHOM, B BOJHBIX OacceiiHax. [losTomy eme 10
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IIPOHUKHOBEHUS B HHUX HE(PTH IMOPOBOE TPOCTPAHCTBO MEXKIy 3epHAMU
MOpoAbl OBLIO 3aMOJHEHO BOJOM. B Mpoliecce TeKTOHUYECKUX BEPTUKAIBbHBIX
MEepPEMEIICHUI TOPHBIX MNOpoJa (KOJUIEKTOPOB He(PTH M rasa) M IO3JHEE
YIJIEBOJIOPO/IBl  MUTPUPOBAIM B  TOBBIIIEHHBIE YacTW IUIACTOB, TJi€
MIPOUCXOJIUIIO  pacClpe/ieSIeHHe KUJIKOCTeM U Ta30B B 3aBUCHUMOCTH OT
m10THOCTH. [Tpu 3TOM BOoJia BRITECHSIACh HEPTHIO U Fa30M HE MOJTHOCTBIO, TaK
KaK OCHOBHBIE MHUHEpasbl, BXOJAIIME B COCTaB HedTecoaeprKamux IMOpo/I,
ruapodwibHbIe, T.[ /€. Jydille CMayuBarOTCA BOJOM, yeM HedThio. [loaTomy
BOJla MPU BBITECHEHUWH €€ HePThIO B Mpoliecce 00pa3zoBaHUs HEPTIHBIX
3QJIeKEM YaCTUYHO YJIepKUBAJIach B IJIACTaX B BUJE TOHYAMINIMX IJICHOK Ha
MOBEPXHOCTH 3€PEH MECKa WM KajblIUTAa W B BUJIC€ MEIbYAMIINX KaIleJIeK B
TOYKaX KOHTAKTa MEXK]Iy OTJCIbHBIMH 3€pHAMH U B CyOKAITMJUIPHBIX KaHaTaX.
OTa BOJa HaxXOIUTCS nojJ JEUCTBUEM KaNWUISIPHBIX CHJI, KOTOpbIE
3HAYMTEIIFHO TPEBOCXOIAT HAHOOIBIINE TEepPEeIaibl IaBICHUH, BOSHUKAIOIINC
B IUIACT€ MPHU €ro SKCIUTyaTalluu, U MO3TOMY OCTAE€TCs HEMOJBHKHOWU MpHU
pa3paboTke HedTEera30BoM 3aIeKHU.

B coctaB BOoj HEe(TSIHBIX MECTOPOXKICHUN BXOJST, TJABHBIM 00pa3oM,
XJIOPUJBI, OMKapOOHAThl M KapOOHATHI METAJIOB HATPHs, KaJlbIUs, Kaaus U
Marausi. CoaepaHue XJOPUCTOrO0 HATpusi MOXKET aoxoauTh a0 9001% ot
obirero cojaepkaHusi coijiei. MHorma BcTpeuaeTcs cepoBOAOPOA U B BHUJC
KOJUIOUJIOB OKHCIIBI JKeJie3a, aIIOMUHHUS U KpeMHHUs. YacTo MpUCyTCTBYET MO
U OpoM, MHOTJa B TaKOM KOJIMYECTBE, UYTO BOJAa MOXET OBITh OOBEKTOM HX
IIPOMBINIJIEHHON JOOBIYH.

Bonbl HeDTSHBIX MECTOPOXKICHUIN OTINYAIOTCS OT IMOBEPXHOCTHBIX HIIN
otcyTcTBUeM cyibdaTtoB (coenuaeHuii SO,), Wim ux craboii KOHIICHTpaIeH.
IToMrMO MHHEpAIBHBIX BEIISCTB, B BOAaX HEPTIHBIX MECTOPOXKICHUI
COJIepKaTcsl HEKOTOPble MHUHEpaJbHBIE BEUIECTBA, YIVIEKUCIOTA, JIETKUE
YIJIEBOIOPO/ibl, HAPTEHOBBIE M HEKOTOPHIE JKUPHBIE KUCIOTHI.

Bonbl  HepTSHBIX MECTOPOXKIEHUM MOTYyT COJAEpKaTh OakTepuu
OpraHUYECKUX BEIIECTB, KOTOPbIE MPUIAIOT Pa3IMYHYI0 OKPacKy (pO30BYIO,
KpPacHYI0, MOJIOYHYIO).

OtHomienue o0beMa BOJIBI, COJEpIKAIehcs B TMOpoJie, K 00beMy IOp
9TOM K€ MOPO bl Ha3bIiBaeTCs KOG (PUIIHEHTOM BOTOHACHIIIEHHOCTH

_ Vs

nB‘V_H,

rae Mg - KOdPQPULUUEHT BOAOHACHILIEHHOCTH, Vp - 00bEM BOABI B IOPOJIE;

Vi - 06bem mop.
OtHomieHue oObeMa He(dTH, coJepXKallelcs B MOpoJe, K o0memy

00beMy Mmop HaszbiBaeTCs KOIPPUUNEHTOM He(PTEHACHIIEHHOCTH
- Vu
Nu - T
II
rae Nu — KOdPPUIUEHT HePTEHACHILEHHOCTH; Vy — 00beM HE()TH B OPOJIE;

Vi — 006bem mop.
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Copepxanue CBSI3aHHOW BOJBI B TMOPOJaxX HEPTAHBIX 3ajeke
Kojebnercs ot goiyed mpomenta a0 7001% oObema mop u B OOJBITUHCTBE
KoJuiekTopoB coctasisietT 200 1+113001% 3Toro oobema.

HccnenoBaHusiMU yCTaHOBIIEHO, YTO MPU COAEPKAHUU B IIJIACTE BOJIBI 10
3500+14000% u HeOOoJBIIONW MPOHUIIAEMOCTH MOPOJ IUIACTa M3 CKBAXKHUH
MOXKET JOOBIBaThCS O0e3BOAHAS HE(PTh, TAaK KaK CBS3aHHAS BOJA B OTOM CITydae
B IJJACTE HE MEePEMEIAETCS.

PaccmoTpum ocHOBHBIE (hM3UYECKHE CBOMCTBA IJIACTOBBIX BOJI.

1.  Munepanuzayus  BOABl  XapAKTEpU3YETCd  KOJUYECTBOM
PacCTBOPEHHBIX B HEW MHUHEpaJbHBIX cosiel. CTeneHb MUHEpaau3aluu BOJ
Y4aCTO BBIPAXKAETCS UX COJICHOCTHIO, T.[ /€. CoJiepKaHUEeM PaCTBOPEHHBIX B BOJIC
coJsielt, oTHeceHHbIX K 100 r pacTtBOpa.

[TnacToBble BOJBI OOBIYHO CHJIBHO MHHEpain3oBaHbl. CTeneHb uX
MUHEPAIN3ALUK KOJIEOIETCS OT HECKOJIBLKUX COT IPaMMOB Ha 1 M° B IpecHOii
Bojie 10 80 Kr/M’ B CHIILHOMHMHEPAJIM30BAaHHBIX Bogax u 10 300 kxr/m’ — B
pamnax.

Boasr HEeTIHBIX MECTOPOXIACHUI IENSITCS Ha JBa OCHOBHBIX THIIA:
JKeCTKHE U IIeJIOYHbIE.

Ha mpaktuke mis knaccu(puKalMU BOJ NPUHUMAKOT KJaccHpuKanuio
IMansMepa, KOTOPBIA paccMaTpUBaeT BOJY Kak pacTtBop cosieil. Kaxnaas colb,
pacTBOpssACH B BOJAE, IPUAACT €U OIpelesieHHble cBoMcTBa. Harmpumep,
pacTBOp MOBApPEHHOW COJIM JieJlaeT BOJY HEUTpasibHOM. JKECTKOCTh MPHUIAIOT
BOJIE CYJIb(paThl KaJbIIUs U MarHus, 00pa3yoime «BTOPUIHYIO COJICHOCThY.

2. Ilnomnocms BOIbBI 3aBUCUT OT CTENEHU €€ MHUHEPAIM3AUUA U OT
TEMIIEpaTypsl M cocTansgeT npumepro ot 1010 1o 1080 xr/m’ u Goee.

3. Cocumaemocms. KodpPuuueHT C:KHMaeMOCTH BOAbI, T.[le.
U3MEHEHHUE eIUHUIIBI 00beMa ee mpu m3MeHeHuu aasinenus Ha 0,1 Mlla B
IUIACTOBBLIX YCIOBHUSX, HaXOAMTCA B mpedenax 3,7-10° + 5-10°/0,1 MIla B
3aBUCUMOCTH OT TEMIIepaTyphl U a0COIIOTHOTO naBieHus. Coaep:kaHue B BOJIE
PACTBOPEHHOIO ra3a MOBBIIIAET €€ CKUMAEMOCTb.

4. Pacmeopumocms 2a306 6 600e 3HAUUTEIIBHO HHUKE PAaCTBOPUMOCTH
ux B HedTsax. PocT MuHepanmuzanuu BOJBI CIOCOOCTBYET YMEHBIIECHUIO
pPacTBOPUMOCTH B HEM rasa.

5. Dnexkmponpoeoonocms HAXOAUTCS B TMPSIMON 3aBUCUMOCTH OT
MUHEpanu3auu BoJl. [11acToBbIE BOJBI SIBISIOTCS AIEKTPOIUTOM.

6. Bazkocms 1actoBot  Boasl 1ipu 20 °C cocraBisier 1wmlla-c, a
npu 100 °C — 0,284 mlIa-c.
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3.0cHOBHBIC CBeleHUS 0 HePTAHBIX, TA30BbIX U

Ta30KOHACHCATHBIX MECTOPOKIACHUAX
3.1. IlonsTHE 0 MECTOPOKICHUHU

AKKYyMYJIATOPOM MJIM BMECTHJIMILIEM IS BOJbI, HE()TU U ra3a B HeJpax
36MHOW KOpBbI CIY>XMT  IJIACT-KOJUIEKTOP, HA3bIBAEMbI  NMPHPOAHBIM
pe3epByapoM, B KpOBJ€ M TOJOUIBE KOTOPOTO 3aJeraloT MOKPHIIIKH,
CJIO’KEHHBIE IJI0XO MPOHUIIAEMBIMH ITOPOJAMH.

XOpOoIKMH KOJUIEKTOpaMH SIBJISIIOTCS  OCaJ0YHbIE IOPOABI: IECKH,
MEeCYaHUKU, KOHTJIOMEPATHI, TPEIIMHOBATHIE W KAaBEPHO3HBIC WU3BECTHSKH U
aojaoMuthl. CrabonpoHUIaeMble TOPOIbI, SBISIOMIKUECS KPOBJIEH U MOJOLIBOM
HE(PTIHOTO MECTOPOXKJICHUS: TJIMHA, CTIAHEeIl U Jp.

Nnorna nedTh MOXKET OBITh B TPEUIMHAX U TIOPaX M3BEP>KEHHBIX MOPOJI,
HO 9TH CKOIUICHUS, KaK MPABHUIIO, HE UMEIOT MPOMBIIUICHHOTO 3HAYCHHUS.

OGpa3zoBaBuiuecs Ipu ONPEACICHHBIX YCIOBUSIX He(PTh U Ta3, MOMaB B
IIPUPOJIHBIA PE3EPBYAp, 3aIOJHEHHBIA BOJOM, MEPEMELIAIOTCS K €r0 KpPOBIIE,
CKaIlJIMBAIOTCS TaM M MOMAaJa0T B JIOBYIIKY.

B npupone cyiiecTByloT camble pa3zHOOOpa3Hble BUIbI JIOBYIIEK (pHC.
3.1, 3.2, 3.3, 3.4), naubonee pacrnpoOCTpaHEHHBIMU U3 KOTOPBIX SIBISIOTCS
CBO/JI0BbIE JOBYHIIKHM (puc.[/3.1).

2

I

Puc. 3.1. CBonoBas JioBylIKa:
| — BHEIIHUI KOHTYp Ta30HOCHOCTH; 2 — BHEUIHUI KOHTYP
HEe(DTEHOCHOCTH
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Puc. 3.3. TekToHNYECKN 3KpaHUPOBAHHAS JIOBYIIIKA

—

Puc. 3.4. Crpaturpaduuecku 3KkpaHUpOBaHHAS JIOBYIIIKA

B rnoBymike m000it (GopmMbl NpU OIArONPHUSATHBIX YCIOBHSIX MOXKET
IPOM30WUTH 3HAUUTEIBHOE CKOIJIEHHE HE(PTHU U ra3a, Ha3bIBa€MOE 3aJI€XKbI0.
CoOBOKYMHOCTh 3ajiekeid OJHOM M TOW K€ TpyHmbl (HampuMmep, CBOJOBBIX),
HAXOIIMXCS B HEApax 3E€MHOM KOpbl €IWHOM TUIOIIAad, Ha3bIBACTCA
MeCTOpPO:KIeHHeM HeTH M rasa.
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MecTopoxaeHuss MOTYT OBbITh He(TAHBIMH, Ta30KOHAEHCATHBLIMHU,
razoHe(TAHbIMU.

CymecTBOBaHHE B 3€MHOM KOpE [BYX OCHOBHBIX TI'€OJIOTHUYECKUX
CTPYKTYp — reocCHHKJIUHAJell (T.[Je. B BuUlIe CKIagoK) u miargopm
(ropu3oHTaNIbHOE  3aJieTaHUE  ILUIACTOB) NPEIOTIPEACTUIIO  pa3/ieJICHHIE
MECTOPOXKACHUI HEPTHU U ra3a Ha IBa OCHOBHBIX Kiacca (puc. 3.5):

1 knace — MecTopoxaeHus, cHOPMHUPOBABIINECS B T€OCUHKIMHAIBHBIX
(ckiamyaThix) 00J1aCTIX;

2 Kjacc — MECTOpOXACHHs, cPopMHpOBABIIHECS B IUIAT(HOPMEHHBIX
00JacTsX.

KpoBna nnacTta

MopowiBa nNnacrta

AHTHUKNWHaND CHHENWUHaNDb:
MonHaR cKknapkKa

Puc. 3.5. Cxiagku, o0pasyromuecs B X07e KoJieOaTeTbHbIX
TEKTOHUYECKUX ¥ TOPOOOPA30BATEIBLHBIX IMPOIIECCOB

3.2. MeToabl NOMCKA U pa3BeIKH HEPTAHBIX U Ira30BbIX MECTOPOKIACHU I

enp mouckoBO-pa3BeOUHBIX palOT: BBHISBICHUE, OIIEHKA 3alacoB U
MOJITOTOBKA K pa3pab0TKe MPOMBIIIJIEHHBIX 3ajiexel He)TH U Trasa.

B xome momckoBo-pa3BelovYHBIX Pa0dOT MPUMEHSIIOTCS TE€O0JOTHYECKUE,
reopusnyeckre, METO/Ibl, a TaKke OypeHHe CKBAKUH U UX UCCIIEIOBaHUE.

T'eonozuueckue memoowt. lIpoBelieHHME TEOJIOTUUYECKONH  CBHEMKHU
MIPEAIIECTBYET BCEM OCTAILHBIM BUJIaM MOMCKOBBIX paboT. J[Jist 3TOTO Teonoru
BBIE3)KAIOT B UCCIICTYEMBIN paiioH U OCYIIECTBIISIOT TaK HA3bIBAEMBIC TTOJICBBIC
paboTel. B X0/e HUX OHM HM3y4YarOT TUIACTHI TOPHBIX MOPOJ, BBIXOMSIINAE HA
JTHEBHYIO TIOBEPXHOCTh, UX COCTaB M YTJIbI HAKJIIOHOB. {151 aHamM3a KOPEHHBIX
MOPOJI, YKPBITBIX COBPEMEHHBIMH HaHOCAMH, POIOTCS mypdsl (BepTUKAIbHAS,
pexe HakJIOHHAas, HerTyOokas ropHas BbIpaOOTKa, OOBIYHO C ILIONIAIbIO
CEUYEHUS MPSAMOYTOJILHOM (POPMBI, IPOIAECHHAS C IOBEPXHOCTH) TIIyOHHOM 710 3
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M. A ¢ TeM, 4TOOBI MOJYYUTh MPEJCTaBICHUE O OoJee TIIyOOKO 3aeTarolnx
nmopojax, OypsAT KapTUPOBOUYHBIE CKBAKUHBI T1yOnHOM 10 600 M.

[To BO3BpalmeHHH TOMOW BBITIONHAIOTCS KaMepaiabHbie paboThI, T.[e.
00paboTka MaTepuaioB, COOpaHHBIX B XOJie MpenbAyiiero stana. Mrtorom
KaMepalbHBIX padoOT SBISIFOTCS TEOJIOTHYECKass KapTa W TEOJOTHYSCKUE
pa3pe3bl MECTHOCTH.

['eonornyeckas kapTta — 3TO TPOEKIHS BBIXOJIOB TOPHBIX IOPOJ Ha
JTHEBHYIO TIOBEPXHOCThb. AHTHKIMHAIb (M3THO IIIacTa, HaIPaBICHHBIN
BBIIMTYKJIOCTBIO BBEPX) HA T€OJIOTUYCCKOM KapTe UMEET BUJ OBAJIHHOTO IMATHA, B
IICHTPE KOTOPOTO pacroiararoTcsi 0oJiee IpeBHUE MOPOJIbI, a Ha Mepudepun —
0osiee MoJloAbIE.

OpnHako Kak OblI TIIATEIHLHO HE MPOW3BOJIUIACH T€OJIOTHYECKasi CheMKa,
OHAa Ja€T BO3MOXKHOCTh CYJUTh O CTPOCHHH JIUIIh BEPXHEH YaCTU TOPHBIX
nmopos. YToObl «mmporrymnaTe» TIyOOKHE HeIpa HCIOIL3YIOT Teodu3ndeckue
Metonel.  Teoghuzuueckue memoowt. K reodusmueckum MeToiaM OTHOCSTCS
ceticMopaseeoka, ANeKmpopazeeoka 1 MAaeHUMopAa3eeokd.

Ceticmuueckas  pazseoka (puc. 3.6) OCHOBaHAa Ha HCIIOIL30BAHUU
3aKOHOMEPHOCTEH PacIpOCTPaHEHUsI B 3€MHOM KOpE HCKYCCTBEHHO CO3/[aBa€MbIX

YIIPYTHUX BOJIH.

Puc. 3.6. [ IpuHIMIMaibHas cxeMa CelCMOpPa3BeIKu:
1 — ICTOUHUK YTIPYTHX BOJIH; 2 — CEUCMONPUEMHHUKH; 3 — CEMCMOCTaHIIMS

BomHbI co31ar0TCs OTHAM 13 CIETYTOIINX CTIOCOOOB:

*  B3PBIBOM CHEHUATBHBIX 3aPSIIOB B CKBOKUHAX TITyOMHOM 710 30 M;

*  BuOpaTopamuy;

*  npeoOpa3oBaTENIIMHU B3PbIBHOM 3HEPTUU B MEXAHUUYECKYIO.

CKopocTh  pacrpocTpaHeHHsi CEWCMHMYECKMX BOJH B TOPOAAX Pa3IMYHOM
IJIOTHOCTU HEOJMHAKOBa: YeM IUIOTHEE MOopoja, TeM ObICTpee MPOHUKAIOT
CKBO3b Hee BOJHBL Ha rpanmiie pasmena JByX cpel € pa3idiHOM TUIOTHOCTBIO
yIpyrue KoJeOaHHs Y4aCTUYHO OTPaKaroTCs, BO3BPAIIasiCh K IOBEPXHOCTH
3€MJIM, a YaCTUYHO MPEJIOMUBIIIMCH, MIPOJIOKAIOT CBOE JBIKEHHUE BIIIyOb HEIP JI0
HOBOM TMOBEpPXHOCTU pazzena. OTpakeHHbIE CEHCMHUYECKUE BOJIHBI YJIABIIM BAlOTCA
ceiicMornpueMHnKamMu. PaciimdpoBbiBasi 3ateM TIONMydeHHbIE Tpaduke KomeOaHwit
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3eMHOW TOBEPXHOCTH, CHELMATUCTHI ONPEACTSIIOT IIyOMHY 3alleraHus IOpo[,
OTPA3UBILUX BOJHBI, U YTOJI KX HAKJIOHA.

Inexmpudeckasi paszéedka OCHOBAHA HA PAMYHON  3JIEKTPONPOBOTHOCTH
TOpHbIX MOpoA. Tak, rpaHWThbl, W3BECTHSKHW, MECYAHWKH, HACBIIICHHBIE COJIEHOU
MHHEPAIN30BAHHON BOJOM, XOPOILIO NMPOBOJAT JJIEKTPUUECKUN TOK, A IJIMHBI,
TIECUYaHUKH, HACBHIILICHHbIE HE(PTHIO, 00JIaIal0T OYEHb HI3KOU EKTPOIPOBOHOCTHIO.

[IprHIMIIMAIEHAA CXEMA SJIEKTPOPA3BEAKH C MOBEPXHOCTH 3EMJIM IIPUBEICHA
Ha puc. 3.7. Uepe3 METAIIIMYECKHUE CTEPKHU A U B CKBO3b TPYHT IPOITyCKaeTCs
AIIEKTPUYECKU TOK, & C MOMOIIBIO CTepskHE M M N U ClIeIMaIbHOW anmaparypbl
UCCIIEAYETC WCKYCCTBEHHO CO3[JAHHOE JJIeKTpuueckoe Tmone. Ha ocHoBaHum
BBIIIOJIHEHHBIX 3aMEPOB  OINPEACISIIOT IEKTPUUECKOE  CONPOTHUBIIEHUE TOPHBIX
1opoJI. BBICOKOE 3IIEKTPOCONIPOTUBIIEHUE ABIISETCS KOCBEHHBIM ITPU3HAKOM HATUYUS
HedTH v raza.

Puc. 3.7. TlpunHiunuanbHasi cxema 3JIeKTPOpa3BEIKU

I'pasupazéedka OCHOBaHAa Ha 3aBUCUMOCTH CHJIBI TSDKECTH Ha
ITIOBEPXHOCTH 3€MJIM OT IUIOTHOCTH TOPHBIX Nopox. IIopojbl, HACHIIEHHbIE
HEe(ThIO WM Ta3oM, HMMEIOT MEHBIIYIO IUIOTHOCTb, YEM TE € TIOpPOJIbI,
coZeprKalllie BOAY. 3aJadyeil IpaBUPA3BEIKU SIBISIETCS ONPENEICHUE MECT C
AHOMAaJIbHO HU3KOM CHJION TSXKECTH.

Maenumopa3zeedka OCHOBaHa Ha pa3InYHON MarHUTHOMU
[IPOHUIIAEMOCTH T'OpHBIX INopox. Haimma ruranera — 3TO OrPOMHBIM MarHur,
BOKPYI' KOTOPOI'O pacIiOjoKeHO MAarHUTHOE ImoJjie. B 3aBUCMMOCTH OT cocTaBa
TOPHBIX MOPOJ, HaNW4Msl HE(PTU U raza 3TO MAarHUTHOE TOJ€ HCKaKaeTcs B
pa3IM4yHOM cTeneHu. YacTo MarHMUTOMEpPHI YCTAHABIMBAIOT HAa CaMOJIETHI,
KOTOpBhIE Ha OMNpEICNIEHHOM BBICOTE COBEPIIAIOT OOJIETHI HCCIIEAYyEeMOM
TEPPUTOPHUU. ADPOMArHUTHAs CHEMKA IO3BOJISET BBIABUTH AHTUKIMHAIM Ha
riIyOMHe 10 7 KM, J1ayKe eClIM UX BbicoTa cocTaniseT He O6omnee 20001+1300 m.

['eonornueckuMu U reoU3NUECKUMU METOAAMM, TJIaBHBIM OOpa3oM,
BBIBJISIIOT CTPOCHUE TOJIILM OCAJOYHBIX MOPOJ W BO3MOXKHBIE JIOBYLIKH IS
HepTu ¥ ra3za. OnHAKO HAJIWYHE JIOBYUIKM €II€ HE O3HA4YaeT MPHUCYTCTBUS
He(TAHOW WM Ta30BOM 3anexu. BriaBUTH M3 001Iero uncia oOHApyKEHHBIX
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CTPYKTYP T€, KOTOpbIe HanOoJIee MEPCICKTUBHBI HA HEPTh U Ta3, 0e3 OypeHHs
CKBa)KUH MOMOTAIOT T'MIPOTCOXUMHUYECKHE METO/IbI HCCIEA0BaHUS HEAP.

l'uopozeoxumuuecxkue memoowt. K THIPOXUMHUYECKUM OTHOCSIT Fa30BYIO,
JIOMHHECLICHTHO-OUTYMOHOJIOTHYECKYI0,  PAJUOAKTUBHYIO  CBEMKM  H
TUAPOXUMUYECKAN METO/I.

I'azoBasi cbéMKa 3aKiO4aeTcss B ONPEACICHUH NPHUCYTCTBHUS
YIJIEBOJOPOAHBIX Ta30B B Mpo0ax TOPHBIX MOPOA M TPYHTOBBIX BOJ,
0TOOpaHHbIX ¢ TIyouHsl oT 2 70 50 merpoB. Bokpyr mo6oii HedTsHON H
ra3oBOil 3anexu 00pazyercs Opeosl paccessHus YrieBOJAOPOIHBIX Ta30B 3a CUET
ux ¢uiabTpauuu U aud@ys3uu no mnopam u TpenHam nopoa. C momolbo
ra30aHajin3aTopPOB, UMCIOIUX  YYBCTBUTEIHHOCTh 10°7+010°"%,
(uKcUpyeTCcsl MOBBILIEHHOE COAEpP)KAHUE YTIIEBOJOPOJIHBIX Ta30B B MpoOaXx,
OTOOpaHHBIX  HEMOCPEJACTBEHHO Haja 3aiexbio. Hemocrtatok  merona
3aKJII0YAaeTCsl B TOM, YTO AHOMAJIMs MOXXET ObITh CMEIleHa OTHOCUTEIHHO
3aNexu (3a CYET HAKJIOHHOTO 3aJIeTaHusl MOKPBHIBAIOLIMX IUIACTOB) WM K€
OBITH CBSI3aHA C HEMPOMBIIIICHHBIMU 3aJIeKaMHU.

[IpumeHeHne  JIIOMMHECHEHTHO-OMTYMOHOJIOTHYeCKOM CbeMKH
OCHOBAaHO Ha TOM, YTO HaJ| 3aJiekaMu He(pTH yBEITMYEHO CoJiepkaHne OUTyMOB
B TMOpOJE, C OJHOM CTOPOHBI, W Ha SBJICHUU CBEUCHUS OUTYMOB B
ynbTpaduoneToBoM cBete, ¢ apyroi. [lo xapakrepy cBedeHus oToOpaHHBIC
poObI MOPOJy AENAI0T BBIBOJ O HAJTUYMK HEPTH B MPEIOIAraeMoi 3aIexKH.

N3BecTHO, 4YTO B mM000M MeCTe HamICH INIAaHETBI HMEETCS, TakK
Ha3bIBAEMbIH, paJMallMOHHBIN (OH, OOYCIOBICHHBIM HAMYUMEM B €€ Heapax
pPaJMOaKTUBHBIX TPAHCYPAHOBBIX OJJIEMEHTOB, a TakKkKe  BO3JCHCTBHEM
KOCMUYECKOro u3iaydeHus. CrnenuanucraMm yaanoch YCTaHOBUTh, YTO HaJl
HEe(PTSAHBIMU U Ta30BBIMHU  3aJ€KaMH PaJUAMOHHBIA (OH TOHMKEH.
PaguoakTUBHAsI CbeMKA BBITIOJIHSIETCS C IIEJIbI0 OOHApYKEHUSI YKa3aHHBIX
aHOMaJIUii panuanuoHHOro (Qona. HemgocrarkoM Meroma SIBISETCS TO, 4YTO
pPaANOaKTUBHBIE AaHOMAJUU B TPHUIIOBEPXHOCTHBIX CJIOAX MOTYT OBITh
0OyCIIOBIIEHBI PSOM JAPYTUX €CTECTBEHHBIX MPUYMH. [109TOMY JaHHBIN METO
MOKa MPUMEHSETCS OTPAHUYCHHO.

l'uopoxumuueckuti Memoo OCHOBaH Ha W3YyYEHUU XMMHUYECKOIO COCTaBa
MOJ3EMHBIX BOJL W COJAEP)KAaHHWA B HHUX pPACTBOPEHHBIX Ta30B, a TaKxke
OpPraHUYECKUX BEIIECTB, B YaCTHOCTH apuoHOB. [lo mepe mpuOmmwkeHus K
3aJIeKU  KOHUEHTpAlMs 3THX KOMIIOHEHTOB B BOJAaX BO3PACTAET, 4YTO
MO3BOJISIET C/IENATh BHIBOJ O HAJIMYUHU B JIOBYIIKaX He(pTH UK Tasa.

bypenue u uccneoosanue crxsasxcun. bypeHue CKBaXUH NMPUMEHSIETCS C
EJIbIO MTOMCKA 3aJIeKell U MPpU MPOBEACHUH T'€0JI0ropa3BeJOUHbIX padoT 1Mo ee
U3YYEHHUIO C IIEJIbI0 OILIEHKM 3amacoB HepTH M ra3a W TOJATOTOBKH €€ K
pazpaboTke.

Eme B nmporecce OypeHus: oTOUPArOT KEPH — IMUIHHIPUISCKUE 00pa3IIbl
MOpOJl, 3aJeraroluX Ha pPa3TUYHOW TIyOMHE B TMEPCIEKTHUBHBIX YaCTAX
reOJIOTUYECKOTO pa3pesa Ha 0OHApYKEHHE 3aIeKeH yriieBoopoaoB (puc. 3.8).
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Puc. 3.8. O6pa3ist kepHa

HccnenoBanue kepHa MO3BOJISIET YCTAHOBUTH €r0 HEPTETa30HOCHOCTh U
OTNPEACTUTh E€MKOCTHbIE M (DUIIBTPALMOHHBIE CBOMCTBA IMOPOJ CJIAararouInx
3anexb. [lo 3aBepuieHuto OypeHHs] O0s3aTENBHON MPOIEAYPO SBISETCS
UCCJIEI0BAHUE CKBAXUH 2e0qhu3uyecKumu Memooamu.

Haubonee pacnpoctpaHeHHBI coco0 TeoPU3HUECKUX HUCCIETOBAHUM
CKB2XUH — IJIEKTPOKAPOTA:K. B 5TOM cilydae B CKBaXXHHY MOCJIE U3BICUCHUS
OypuUJBbHBIX TpyO OIYCKalOT Ha DJEKTPUYECKOM Kabejae MpuOopskl,
MO3BOJISAIONINE OIPEACATh DJJICKTPHUECKUE CBOWCTBA MOPOA TMPOUICHHBIX
CKBaXMHOW.  Pe3ynbTaThl  WM3MEpEHHMM  MPEACTAaBISIOTCA B BHJE
ANEKTPOKAPOTAXKHBIX ~ JaUarpaMMm.  Pacmm@poBbiBas  HUX,  ONPEAETSIOT
WHTEpBaJIbl 3aJeraHusi MPOHMIIAEMBIX IJJACTOB U Xapakrtep (IIIOUIOB,
HaXOAIIMUXCS B UX TOPOBOM MIPOCTPAHCTBE.

Kpome 3Toro npuMeHsI0T U Ipyrue METOMAbl UCCIEI0BaHUs: U3MEPEHHE
TEMIEPATYPHI 110 pa3pe3y CKBAKUHBI (TEPMOMETPUUECKHI METO/T); U3MEpEHUE
CKOPOCTM 3BykKa B mopojax (aKyCTHUECKUH  METOH); HU3MEpEHHUE
PaaroOaKTUBHOCTH MOPOJ (PaIuOAKTUBHBIA METO) U T. /11

3.3. JrTanbl NOMCKOBO-Pa3BeAOYHBIX padoT

IMouckoBbiii 3Tan. IlonckoBsie pabOTHI HamNpaBlieHbl Ha OOecreYeHue
HEOOXOJUMBIX YCJIOBHUH AJII IPUPOCTa Pa3BEAAHHBIX 3alacoB HEPTH U Trasa.
OH pazgensercs Ha CTaAMIO BBIBICHUS W TOATOTOBKM OOBEKTOB JIs
MOMCKOBOTO OypeHHUs M CTaJMI0 MOMCKAa MECTOPOXKJIEHUM (3anexeit) HedTH U
rasa.

1. Cranus BBISIBICHHS M TOJATOTOBKU OOBEKTOB Ui IOWCKOBOTO
Oypenusi. Ha »oroit cramum co3gaercss (OHI TEPCHEKTUBHBIX JIOKATBHBIX
O00BEKTOB M OMPEEINIAETCS OUEePEeIHOCTh UX BBOJA B IITyO0KOe OypeHue.

'eodpuznueckumu mMeTonaMu (4Yalie BCETO CEHCMOPA3BEIKOM) BEIyTCs
paboThl HA OTJENBHBIX IUIOLIAASX B Mpenerax HeTera3onepcrneKTUBHbBIX 30H
Y 30H He()Tera30HaKOIUIEHUS C LENbIO:

*  BBIABJICHMS YCIOBUM 3aJ€raHusl U JPYTUX I'€0J0ro-reo(pru3nuecKkux
CBOMCTB  He(TErasoHOCHBIX U  He(PTerazonepcreKTUBHBIX
KOMILJIEKCOB;

*  BBIJICJICHUS IEPCIEKTUBHBIX JIOBYIIIEK;
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*  BbIOOpa, OOBEKTOB U OMpEACTCHUSI OUYEPETHOCTU UX MOATOTOBKH K
MOMCKOBOMY OypEHHIO;

*  BBIOOpA MECT 3aJI0KEHUS TOMCKOBBIX CKBAYKWH HA MOJITOTOBJICHHBIX
00BEKTaX.

2. Cragus momcka MecTOpoxaeHui (3anexeii). OO0bekramu paboT Ha

ATOM CTaJWU SBJSIOTCS JIOBYIIKH, TOATOTOBICHHBIE /ISl IOMCKOBOTO OypeHUSI.
OcHoBaHMEM JUIsi TOCTAaHOBKM TIOMCKOBOIO OypeHHUsl CIYXXUT HaJlu4due
MOATOTOBJIEHHON K HEMY CTPYKTYpPbI (JIOBYLIKH).

3agaun Ha 3TOW CTAIUH CBOJASTCH:

* K BBISIBJICHUIO B paspese He(Tera30HOCHBIX U
He(Tera3onepcrneKTUBHBIX KOMIUIEKCOB 3ajiekel HeTH U rasa;

* K ONpPEACJICHUIO Te0JIOro-reo(h)u3nYecKnux CBOUCTB (MMapamMeTpoB)
TOPU30HTOB U MJIACTOB;

* K BBIJICJICHUIO, OMpoOOBAHUIO u UCIIBITAHUIO
He()TEra30HaChIIEHHBIX IUJIACTOB M TOPH30HTOB, IOJYYEHUIO
IPOMBIIUIEHHBIX MPUTOKOB HE(PTH U raza, yCTAHOBJICHHUIO CBOMCTB
Garoua0B U PUIBTPAIIMOHHO-EMKOCTHBIX XapaKTEPUCTUK IMJIACTOB;
MOJICYETY 3aIIaCOB OTKPBITHIX 3aJIEKEN.

Pa3Benounsiii 3ran. Ha stom »srtane pemaerca oOmias 3anada

MOJIFOTOBKHU IIPOMBIIIIEHHBIX MECTOPOXKICHUH (3a1exeil) K pa3paboTke.

IIpombllIeHHAS HEHHOCTH MECTOPOKAEHHUS ONIPEIEIISETCS HE TOIBKO
€ro pasmMepamu, HO B 3HAYUTEIBHOW CTENEHU U (U3HUYECKUMHU CBOMCTBAMU
KOJUIEKTOPOB, TUIACTOBBIX >KUIKOCTEH W Ta30B, a TAaKKE€ BUJIOM U 3aacoM
TJIACTOBOM SHEPTHH.

[Topoasr HEPTSIHONM (Ta30BOM) 3AJICKU XAPAKTEPUIYIOTCS MOPUCTOCTHIO,
IPaHyJIOMETPUICCKUM COCTaBOM, MTPOHUITIAEMOCTEIO, yACITbHON
MMOBEPXHOCTHI0, KapOOHATHOCTHIO, CHKMMAEMOCThIO M  HACHIIICHHOCTHIO
He(ThIO, TA30M U BOAOW. DTH TapameTpbl MOpPOJ MPOJAYKTHBHOTO TLIACTa
HEOOXOMMBI ISl PEIICHHSI 3a71a4 PAIlMOHATIBLHON pa3pabOTKU M SKCIUTyaTalluu
MECTOPOKICHUU.

[Tox mOpUCTOCTHIO TOPHOM MOPO/IBI MOHUMAETCSI HAIMYUE B HEH MyCTOT
(Top, KaBepH, TPEIIHH), HE 3aIIOJTHEHHBIX TBEPIBIM BelecTBOM (Taodut. 3.1).

Tabawnma 3.1
Buabl mopucrocTu

ITopucrocTh

IHoanas (abcosoTHasi, puzmueckasi) OTKpbITasi

Xapakrepuzyercst Koagguyuenmom noanou | XapaKTepu3yeTcs K02 huyuenmom
(abconmommoii) nopucmocmu My . OmKpuimou nopucmocmu My

My - OTHOIIEHHWE CYMMAapHOro o0bema Iop | M, — OTHOUIEHHE O0BEMa OTKPBITHIX

Vnop B 00pasie Mopoisl K BHAMMOMY ero | COOOIIAIONMXCA MOp K 00beMy 00pasia.

00beMy Vo6p .
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[my ]= % unu nomn exuHuBL.

Vnop
Vo

B nonsx equanner My =
op

VHop

B npouenrax My -

100,

o0p

Cmamuueckan none3nas eMKocmo Koiiekmopa Ver xapakrepusyer
OTHOCHUTEJIbHBIH 00bEM IMOp U MYyCTOT, KOTOpPbIE MOTYT OBbITh 3aHSTHI
KUAKOCTBIO WU Fa30M.

Jlunamuueckan  nonesnas - eMKOCHb Vi XapaKTepU3yeT

OTHOCUTEJIBHBI 00BEM TOp W TMYCTOT, 4Yepe3 KOTOpble (PMIBTPYIOTCS WIIN
MOTYT (UIBTPOBATHCS HEPTH U Ta3 B YCIOBUAX, CYIIECTBYIOIIUX B ILIACTE.
Tabmuma 3.2
[Ipenenbl u3MepEHUs MOJIHON TTOPUCTOCTH
HEKOTOPBIX TOPHBIX ITOPO/T

[Hopoast ITopucrocts, %

N3BepkeHHbBIE 0,05 + 1,25

I'nmuHMCTHIC CITaHITBI 0,54 +1,4

I'nmuna 6,0 + 50,0

Iecku 6,0 + 52,0

ITecyanuknu 3.5+290

W3BecTHSIKU U TOJIOMUTHI 0’ 6 =3 3’0

Tabnuna 3.3

[ToprcTOoCTh KOJUIEKTOPOB, COAEPIKAMUX HEPTH
Komnnekrop ITopucrocts, %
Ilecku 20,0 = 25,0
[lecuanuku 10,0 = 30,0
KapOoHnaTHble KOJIJIEKTOPbI 10,0 + 25,0

PaznuuaroT mopoBbIe KaHAJIBL:

1. CBepxkanwuisipusie — [ Oonbmie 0,5 MM, ABUKEHHE >KUJKOCTH
cBOOOTHO.

2. Kanuaaspusie — [0 0,5 + 0,0002 MM, JABHKEHHE >XHIKOCTH
BO3MO>KHO MPU 3HAYUTEIBHBIX Mepenaaax JaBJICHUS Ta3bl ABUKYTCS JIETKO.

3. Cyokanuaasipasie — [ menpuie 0,0002 MM, npu CymecTBYIOMIMX B
IJIacTax nepenajgax AaBieHUs KUJKOCTh EPEMENIAThC HE MOXKET.
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[[lupokue wu3MepeHus mnpejeiaa MOPUCTOCTH OJHUX U TeX K€ IOPOoJ]
OOBSCHSIOTCS ICHCTBHEM MHOTHX (DaKTOPOB: B3aMMHOE PACIIOJI0KCHUE 3€PEH,
mpoiiecca leMEeHTallMy, PACTBOPEHUS U OTHOIIEHUS COJIEH U Jp.

I panynomempuueckuil (Mexanuueckuti) cocmas — CoOAepKaHue B OPOJIe
YaCTUIl Pa3JIMYHON BEJIMUMHBI, BEIPAXKEHHOE B BECOBBIX MPOICHTAX.

OT rpaHyJIOMETPUYECKOr0 COCTaBa 3aBUCST HE TOJIBKO MOPUCTOCTh, HO U
JIPYyTU€ BAXXHEHIIHWE CBOWCTBA IMOPUCTOM CpEIbl: NMPOHULIAEMOCTb, yAEIbHasA
MOBEPXHOCTh U JIP.

Ha ocHoBaHuM pe3ynbTaTOB MEXaHUUYECKOTO aHajin3a, MPOBOJUMOTrO B
mporecce HJKCIUTyaTallkd MECTOPOXKACHHUS, I 00OpyJIoBaHUs 3a00€B
HE(TAHBIX CKBOXHH MOAOUPAIOT (PWIBTPBI, NPEIOXPAHSIIONINE CKBOKHUHY OT
MOCTYIUICHHUS B HEE TecKa, MOAOMPAIOT PEKUMBI IIPOMBIBOK MTECUaHBIX MPOOOK
1 T.[ 1. AHaIU3 MEXaHMYECKOTO COCTaBa MIMUPOKO MPUMEHSETCSI HE TOJIBKO IS
M3Y4YEHUSI CBOMCTB MX MPOUCXOKACHHS, HO ¥ B HE(DTETIPOMBICIIOBOU TIPAKTHUKE.
MexaHuueckuil coOCTaB ONPEEsOT CUTOBBIM aHAIU30M (pa3mep yactuil o >
0,05 MM), ceIMMEHTALIMOHHBIM, B JKMIKOCTH Pa3JIMuHAasl CKOPOCTh OCAXKICHUS.

Pe3ynbTaThl 3aMepa npeAcTaBieHbl Ha puc. 3.9.

100%%

" 4

ool opnl 01 1.0 noa

Puc. 3.9. I'panynomeTpuuecKkuii COCTaB MOPO/IbI

deo
Koxdpuument neognopoanoctn Ky = 4> TIC dey — O wacrm,
10

IIpU KOTOPOM CyMMa Macc BceX (ppakiuii, Bkiatouas 3Tot [l = 6001% oT macchl
Beex (ppakumii, Toxke d1( (OT Hyls 10 TOTO AUAMETPA).
Jlist HepTAHBIX M ra30BEIX MecTopokaeHuii Ky = 1,1+ 20,0

Ilponuyaemocms ~ 20pHbIX  nOpoO  —  BAXHEUIIMM  mapamerp,
XapaKTePU3YyIOMIN MPOBOJAUMOCTD KOJUIEKTOpa, T.[ /€. CIOCOOHOCTH MOPO.
macTa MPOIMyCKaTh CKBO3b CeOS JKMIKOCTh M Ta3bl MPU HATUYUH TIEperana
JABJICHUSL.
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[Tpu sxcrutyatanuu HePTSHBIX M Ta30BBIX MECTOPOKICHUN B TIOPUCTOM
cpene nBWXKYyTCs HedTh, Ta3, BOJA WM, CKaKeM, UX cMecd. B 3aBucuMocTu ot
TOrO0, YTO JBHXKETCSA B NOPUCTOM Cpele W KAKOB XapakTep JABHKECHUS,
MIPOHUIIAEMOCTh OJAHOW M TOM K€ Cpeabl MOXKET ObITh pa3inyHoil. [losTomy
JUISL XapaKTEpUCTUKH MPOHULAEMOCTH He(dTecoAepKaluuxX IOpOJa BBEICHBI
NOHATUSL a0CcoMTHOM, IPpdexTHBHOM (WM (Pa30BOi) U OTHOCUTEIHLHOM
NPOHULAEMOCTH.

AOCOJIIOTHASI MPOHUIIAEMOCTb — IPOHUIIAEMOCTh TOPUCTOMN CPEABI IPH
JBIDKCHUM B HEW JIMIIL OJHOM KakoW-muOo (a3l (raza WM OJHOPOIHOMN
KUJIKOCTH).

da3zoBasa (3PPeKTUBHAA) MPOHULAEMOCTH — IPOHUIIAEMOCTb ITOPObI
JUISL OJTHOTO Ta3a WM KUJAKOCTH TPH COJEPKAaHUHM B MOPOJE MHOTO(DA3HBIX
CUCTEM.

OTHOCHUTEJbHAA  NPOHMLAEMOCTb  —  OTHOmeHHEe  (pa3oBoi
MIPOHUIIAEMOCTH JAHHOW MOPHUCTOM Cpelibl K aDCOMIOTHOM €€ MPOHHUIIAEMOCTH.
3a eIMHUIlY MPOHULIAEMOCTH MTPUHUMAETCS — MMPOHULIAEMOCTh TaKOM MTOPUCTOU
cpenpl, npu (pUILTPALUK Yepe3 oOpasel] KOTOPOH IIomanso B 1 M* U IIHHOM
I M mpu nepenane nmasnenus 1 Ila pacxon xkuakoctu BsisKocThro 1 Ila-c
cocrasister 1[1m’ /c.

B npombICIIOBBIX HCCENOBaHUSAX JJIsl OLIEHKH MPOHHUIIAEMOCTH OOBIYHO
IIOJIB3YIOTCS MPAKTUYECKOM exunuIeil — MKkM* 10~ (MUKpOMETp KBaapaTHbIi).

[TpoHHIIaEMOCTh €CTECTBEHHBIX HE(MTAHBIX KOJUIEKTOPOB M3MEHSIETCS B
OYEHb LIMPOKOM JAMANA30HE 3HAYCHUHN NaKE€ B IMPEJeTax OJHOTO U TOrO XKe
miacta. [Iputok HeQTH U Ta3a K 320010 CKBaXUH HAOJIOMAETCS B IUIACTax C
BBICOKHM IUIACTOBBIM JIaBJICHUEM JakKe€ MPHU HE3HAYUTEIbHON MPOHUIIAEMOCTH
nopox  (10+20 wmxmM*10° u wmenee). Ilponuiiaemocts OOJBIIMHCTBA
HE()TEHOCHBIX M TA30HOCHBIX ILJIACTOB COCTABJISIET OOBIYHO HECKOJBKO COT
Mrm> 107,

Ha npoHuniaeMocTh BIUSET XapaKTep HAIJIACTOBAHUS TTOPO/I.

[Tpu sxcrutyatanuu He(PTSHBIX M Ta30BBIX MECTOPOKICHHUN B TIOPUCTOU
cpene HOBWXKYTCS HEPTh WM ra3 (MpU HAIMYUU B TIOpax BObI), WU
MHOTrO(a3HbIe CUCTEMBI (BOJa, HEPTHh U T'a3 OJTHOBPEMEHHO). B 3TUX ycrnoBusx
MIPOHUIIAEMOCTh MOPOJABI I OJJHOM Kakoi-nbo (a3bl Bcerna OyeT MEHbIe
aOCOJIOTHOM  MPOHMIIAEMOCTH 3TOM  mopoasl. Ilpu 53TOM  BenuuuHa
s dextrBHON ((ha30BOM) NPOHUIIAEMOCTH 3aBUCHUT OT HedTe-, Tra3zo- u
BOJIOHACBIIIEHHOCTH MOPOAbl. Tak, Ipy BOAOHACBIILIEHHOCTH puMepHO 2010
% NPOHUIIAEMOCTh MOPOJBI i HE(PTH MaJaeT, B TO BpeMsl KaK JBHUXKEHUE
BOJBl B MoOpax moutu He HaOmomaercs. Ilpu BomonacwimeHHoctu 80[1%
IBUKeHUE HedTH (Ta3a) MPaKTHUUECKH MpeKpaniaeTcss U GUIbTPYETCs TOIbKO
BOJA.

Takum o00pa3zom, HEOOXOIUMO MPEAOXPaHITh HEPTSAHBIE IUIACTHI OT
MPEXKIEBPEMEHHOTO OOBOJHEHUSI U TPEIOTBPAIIATh MPOPHIB BOJ K 3a005M
HEe(TSIHBIX CKBAJKUH.
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HekoTtopoe BiIMsSHME HAa OTHOCUTEJBbHYIO MPOHUIAEMOCTb PA3IUYHBIX
(da3 oka3pIBAIOT (PUBUKO-XUMUYECKHE CBOWCTBA JKUIKOCTEH, MPOHUIIAEMOCTh
MOPOJ, TPAJUEHT JABJICHUS.

Kapbonamnocms negpmeecazocooepocawyux nopod — 3TO CyMMapHOE
coaepkanne (%) conedt yroapHOW KucCHOThl B koyuiektopax (CaCOs;,
CaMg(COs), onpeaensieTcst myTeM pacTBopeHust HaBecku mopojisl B HCL.

Uewm BbIlIe KapOOHATHOCTD, TEM HUKE MMPOHUIIAEMOCTD MOPOJI U B LIEJIOM
XYK€ KOJIJIEKTOPHBIE CBOKCTBA.

[To Mepe pocTta kapOOHATHOCTHU MECYAHUKOB MOCTETIEHHO CHIXKAETCS UX
MOPUCTOCTh, a Korjga kapOboHaTHOCTH jgocturaer 1001%, cHumaeTrcs u
npoHuriaeMoctb. Ilpu kapoonarHocT 251+113001% mecyaHuKH MPaKTHICCKU
MEPECTAIOT OBITh MOPOBBIMU KOJJIEKTOPAMHU.

Yoenvuas noeepxnocmv — oTHOLIEHUE OOIIEH MOBEPXHOCTH OTKPBITHIX
MOPOBBIX KaHAJIOB K 00beMy Mopoibl. BennurnHa ee B KOJJIEKTOpax HEPTH U
ra3a COCTaBJISIET JECATKU THICAY KBAJAPATHBIX METPOB (IIPU JAMAMETPE 3EpEH
0,2 MM yaenbpHas noBepxHocTh npesbimaer 20 000 m*/v’). Benencrsue storo B
BUJIC¢ TUICHOYHOM HedTHM W KOHAEHCcaTa B IJIaCTe OCTaeTcs OOoJbInoe
KOJIMYECTBO yIJIEBOAOPOJIOB.

I'opHO-reosornyeckue napaMeTpbl MECTOPOKICHUSA ¢

* TreoOMEeTpUs MECTOpOXJIeHUs (popMa, IJIOMAAr U BBICOTA
MECTOPOXKACHUS, PACUICHEHHOCTh Ha OTHEIbHBIE 3aJeXKU U
MPOJyKTUBHbBIE IUIACTHI, ITTyOUHA 3aJIeTaHus);

* CBOWCTBa KOJUIEKTOPOB (EMKOCTHBIE - TOPUCTOCTH,
HE(DTEHACHIICHHOCTh;  (DUIBTPALMOHHBIE -  MPOHUIAEMOCTb;
JUTOJIOTUYECKHE -  TPaHyJOMETPUUECKH  cOCTaB, YyJeJibHas
MOBEPXHOCTh, KapOOHATHOCTb; (U3MYECKHEe - MEXaHUYECKHE,
Terto(pU3nYecKue u Jp.;

*  (pu3uMKO-XMMHUYECKHE CBONCTBA (DITIOUIIOB;

* DBHEpPreTUYecKasl XapakTepUCTUKA MECTOPOXKICHUS;

* BEJIMYMHA U TUIOTHOCTH 3aMacoB HEPTH.

Pa3zmepnl MecTOpOXXAEHUM B CpeHEM COCTaBIISIOT: jyuHa S[1+[110 kM,
mupuHa 2 + 3 KM, BeicoTa (3Tax HedTerazoHocTHOCTH) 50 + 70 M.

2T % BHedTaHHE zanet M

OHedTerazoeue

Orazoeee H
raz0okKoH e HC3THH &

12 %

Puc. 3.10. Pactipenenenue 3ajiexxeit 1o TUmam yriieBoJ0po/10B
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Tabnuna 3.4
Knaccudurkanus HepTaHBIX 3a/1emen

1. Ilo BeJiMuuHe U3BJIeKAEeMbIX 3al1ACOB (MJIH T)
MeJIKHE cpeHue KPYIHbIE YHUKAJbHbIE
MmeHee 10 10 =30 30+ 300 oomee 300
2. 1o HaYaILHOMY 3HAYEHHUIO AedOuTa (T/CYT.)
HHU3KO0AeOUTHBIE | cCpeHeIeOMTHBIE | BLICOKOIEOUMTHbIE | CBEPX BHICOKOAEOUTHBIE
o 7 7+ 25 25+ 200 6omnee 200

B Tomckoii obmactu  oTkpeiTo Oonee 118  mecTopoxkaeHmit
YIJIEBOJOPOAHOTO  ChIphst  (  HEDTAHBIX, He(Tera3oKOHIEHCATHBIX,
7ra3okoHzieHcaTHBIX). OcCHOBHBIE He(TsHbIE MecTopoxaeHus: CoBeTCKoe,
ITepBomaiickoe, CtpexxkeBCcKoe M Baxckoe, pacrojioKeHHbIE HAa TEPPUTOPHUAX
Tomckoli o6nacth u  XaHThI-MaHCHHWCKOTO aBTOHOMHOTO OKpyra, a
KpanuBunckoe — Ha Teppuropusix Tomckoii 1 Omckoi o6sacteir. OCHOBHBIMU
MECTOPOXKACHUSIMHU CBOOOTHOTO Ta3a ABJISIOTCS: MbuIbKUHCKOE, JIyrenenkoe
u Cesepo-Bacroranckoe. Hambornee kpynmHeIMH 110 3amacaM KOHJIEHcCATa
ABJISAIOTCA MBUIBIKMHCKOE U JIyreHenKoe MECTOPOKICHUS.
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4.bypenne He(PTAHBIX U ra30BbIX CKBAKHUH
4.1.001mume MOHATHSI 0 OypeHUH

CkBakuHa — IWIMHIpUYECKasi TopHas BbIpabOTKa, coopyxkaemas 0e3
JOCTYyIla B HEE YEJIOBEKA M MMEIOIIAs JUaMETP BO MHOTO pa3 MEHbIIE JJIMHbI
(mmametp D > 5001+0075 mwm, anmuny L > 50)+0]7 m). Hauano cKBa)KWHBI
Ha3bIBAETCS YCThEM, HUIMHAPUUECKAs MOBEPXHOCTh — CTEHKOW HMJIA CTBOJIOM,
nHO — 3aboeM. PaccrosiHue OT ycThsl 110 32005 MO OCH CTBOJIA OMpeAessieT
JUIMHY CKBa)XMHBI, a MO TPOEKIMM OCH Ha BEPTUKAIb — €€ TIIyOuHY.
MakcumanbHbI HA4albHBIN TuaMeTp He(PTSIHBIX U Ta30BbIX CKBAXKUH OOBIYHO

He npesbimaeT 900 MM, a KOHEUHBIN peako ObiBaeT MeHbIne 165 mm (puc.
4.1).

f_ﬂ_r’ YWCThbE CKESHMHBI

//DTEHKEI (CTEOM) CKE S #MHEI, LNMHE
CKE&#MHB] MIMEQABTCA N0 B8

Bz \\ OCEEDH MHKK
CKE &#MHE

Fa00l CKESHMHEL

I'CIFIHSI:IHTEI.I'IbeIﬁ YHICTOK
CRE&MHEI

Puc. 4.1. CkBaxxuiHa 1 €€ dJIEMEHTHI

bypeHue CKBa)XMH — CIOXHBIM TEXHOJIOTMYECKUM  IpoOLECC
CTPOUTENBCTBA CTBOJIA OYpOBBIX CKB&)XHH, COCTOSAIIMH M3 CIEAYIOIIMX
OCHOBHBIX OIl€paLuil:

. yriyOJieHue CKBa)KHMH ITOCPEJICTBOM Pa3pyIICHUS TOPHBIX MOPOJT
OYpOBBIM HHCTPYMCHTOM;

. yJIaJeHIe BBIOYPSCHHON TIOPOJIbI M3 CKBAYKHHBI;

. KpPEIUICHUE CTBOJIa CKBaKHHBI B IIPOIlECCE €€  YIIyOJICHHS
00CaHBIMU KOJJOHHAMH;

. NPOBEJCHUE KOMILIEKCA T€0JIOro-reo(hU3MUecKux pabdoT IIo
HCCIICIOBAHUIO TOPHBIX TOPOJL W  BBIABICHUIO  MPOIYKTHBHBIX
TOPH30HTOB,;

. CIYCK Ha IPOCKTHYI TIIyOMHY M IIEMCHTHUPOBAHHE IIOCJICIHEH

(3KCIUTyaTallMOHHOM ) KOJIOHHBI.
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Tabnuua 4.1

Buabl u cnoco0b1 Oypenust

1. Bu

JAbl OypeHusi 1o riayouHe (M)

MeJIKoe Ha cpeiue riyookoe | cBepxrirydokoe
rJ1yOMHBI y pxrLy
10 1500 10 4500 110 6000 rryoske 6000

ITpumeuanue. I'myouna Konbckoii ckBakuHbl — 12650 M.

2. Cnioco0b1 OypeHusi 10 XapakTepy pa3pyllieHusi TOPHbIX OPOI

MeXaHn4yecKHne HeMeXaHHYecKue
TEPMHUUYECKHE
AIIEKTPUYECKHE
BpalaTeabHbIe CIIOCOObI yZapHbI€ CIIOCOOBI B3PBIBHbIE,
THJIpaBIMYECKUE

AJIEKTPOUMITYIBCHOE M JIP.

pOTOpHOE
TypOMHHOE
peaKTHBHO-TYPOMHHOE
OypeHue c
HCIIOJIb30BaHUEM
3IEKTPOOypa U BUHTOBBIX
3a00MHBIX IBUATATENEH

TToka

IIpumeyanue.

MMPOMBIIIJICHHOTO
IMPUMCHCHHA.

HC HaAllJIM OIUPOKOIO

[Ipu OypeHmm Ha HEPT, W Ta3 TOpPOAAa pa3pymiaeTcs OYpPOBBIMH
J0JI0TaMH, a 3200l CKBaXWH OOBIYHO OYMINACTCS OT BBIOYPEHHOW TOPOJIBI
MIOTOKaMHU HEMPEPBIBHO ITUPKYIUPYIOIICH MPOMBIBOYHOM KUIKOCTH (OypOBOTO
pacTBOpa), peke NPOU3BOAUTCA MPOAYBKa 32005 Tra3000pa3HbIM pabOuYUM

arCHTOM.

CkBaxuHbl OypATCS BEpTUKAIBbHO (OTKIOHEHWEe no 2[1+[13°). Ilpu
HEO0OXOIUMOCTH MPHUMEHSIOT HAKJIOHHOE OypeHHe: HaKJIOHHO-HAIpaBICHHOE,
KyCTOBOE, MHOT'0-3a00¥HO€, IBYCTBOJIbHOE) (pHcC. 4.2).

HAKNOHHO-HANP&E NEHHRA

ChESHWHS

ENMCT CRESHMH

/ ESRTHES
,-"'"-,-f

nNeEHGA

CHEEQ:MHA
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Puc. 4.2. Bunsl ckBaxxua

CkBaXuHbI yriyOJIsIOT, pa3pyiias 3200 1o Bcel monraau (6e3 oroopa
KepHa) uiu nepudepuiinoit yactu (¢ otbopom kepHa). B mocnegnem ciydae B
IIEHTPE CKBAKUHBI OCTACTCS KOJIOHKA TIOPOJIBI (KEPH), KOTOPYIO NIEPHOTUICCKU
MOTHAMAIOT Ha TIOBEPXHOCTH JIJIS U3YUCHUS IPOUIECHHOTO pa3pe3a Mopol.

CkBauHbl OypsST Ha Cylle © Ha MOpPE IPH TOMOIIUM OYPOBBIX
YCTaHOBOK, KOTOpBIC pEaTM3yIT OOBIUYHYIO TEXHOJOTHIO BpaliaTeIbHOTO
OypeHHsT C TIpUMEHEHHUEM OYPHWIBHBIX TPYO, COCTUHSIEMBIX MpPH TOMOIIU
pe3b00BBIX My (PTOBO-3aMKOBBIX COSTUHEHHI, a TAK)KE C IPUMEHEHUEM THOKHUX
HEIPEPHIBHBIX TPyO, HAMaThIBa€MbIX Ha OapadaH (10 5 ThIC. METPOB U OoJiee) —

TaK Ha3bIBaeMmas “KOJTIOOMHroBas TexHojorus’ (ycranoBku M20 u ap.) (puc.
4.3,4.4).

Puc. 4.3. Kontrobunrosas yctaHoBka M20 B paboueM MoJI0KEHUU
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Puc. 4.4. Kontro6unrosast ycranoBka M20 B TpaHCIIOPTHOM IOJI0KEHUU

[{enn u Ha3HaYeHHE OYPOBBIX CKBAKUH Pa3IUUYHbIC. DKCIUTyaTallUOHHBIE
CKBKHMHBI 3aKJIaJILIBAIOT HA TMOJIHOCTHIO Pa3BEIaHHOM W TIOJITOTOBIEHHOM K
pa3paboTKe MECTOPOXKIACHHH. B KaTeropwro SKCIUTyaTaIlMOHHBIX BXOMSAT HE
TOJIBKO CKBaXHWHBI, C TIOMOIIBIO KOTOPHIX JOOBIBalOT HepTh u Ta3
(moObIBarOIIME CKBAXXUHBI), HO M CKBa)KHUHBI, MO3BOJSIONIME OPraHU30BaTh
s PekTrBHYI0 pa3paboTKy MECTOpOXKIACHUS (OIEHOYHbIC, HATHETATENIbHbIC,
Ha0I0/1aTeNIbHbIE CKBAYKUHBI).

Ouyenounvle ckeax@cunbl TPEAHA3HAUCHBI MJI1 YTOYHEHUS PEXKHMa
paboTHI TUTaCTa U CTENIEHU BBHIPAOOTKH YYaCTKOB MECTOPOKICHHS, YTOUHCHHUS
CXEMBI ero pa3paboTKH.

HaznemamensHble cKea)»cuHwl CIIyXKaT JJi1 OpraHU3aIMy 3aKOHTYPHOTO
¥ BHYTPUKOHTYPHOTO HAarHETaHUs B JIKCIUTyaTallMOHHBIM IUIACT BOJBI, Ta3a
WJIM BO3/yXa B IEJSAX MOJJICPKAHUS TJIACTOBOTO JIABJICHUS.

Haonrwooamenvnvle CKeaAMCUHBI COOPYKAIOT I CUCTEMATUYECKOTO
KOHTPOJIS 32 PEKUMOM Pa3pabOTKH MECTOPOKICHHSI.

KoHcTpyKkins dKCIUTyaTallMOHHONW CKBKHHBI OMPEIEISICTCS YHCIOM
PAIOB TPYO, CITyCKaeMBIX B CKBXHUHY M IIEMEHTHUPYEMBIX B TIpoliecce OypeHus
JUIsl YCTICITHOM MPOBOJIKM CKBaXKHH, a Takke 00OopyJoBaHUEM ee 3a00s (puc.
4.5).
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Puc. 4.5. KOHCTpYKIIUSI CKBaXKUHBI

B ckBaxuHy crmyckaroT cieayromue psapl 00caTHbIX TpyO:

1. Hanpasnenue — nist Ipe1OTBpAIIEHUS pa3MbIBA YCThSI.

2. Konoykxmop — nnsi KpeIuieHUs] BEPXHUX HEYCTOWYMBBIX WHTEPBAJIOB
paspesa, M30JSAIUK TOPU30HTOB C TPYHTOBBIMH BOJAaMHU, YCTAaHOBKH Ha YCThE
MIPOTUBOBBIOPOCOBOTO 00OPYTIOBAHUS.

3. Ilpomesicymounas obcaonas rxonouna (OJTHa WIU HECKOJBKO) - IS
NpeIOTBpAIlleHHs] BO3MOXKHBIX OCJIOXKHEHUN Tpu OypeHuu Oosee TiyOOKHX
UHTEPBAIOB (TIpu OYpEeHUU OJHOTHITHOTO pa3pe3a MPOYHBIX Mopoja obcaaHas
KOJIOHHA MOKET OTCYTCTBOBATh ).

4. OkcnayamayuouHas KOJNOHHA — JUJISi W3OJSIMA TOPU3OHTOB W
W3BJICUCHUA HE(PTH W Ta3a W3 IUIACTa Ha MOBEPXHOCTh. DKCILUTyaTallHOHHYIO
KOJIOHHY OOOPYIyIOT 3JIEMEHTaMH KOJIOHHOW U 3aKOJIOHHOW OCHACTKU
(maxepsl, OamMak, OOpaTHBIN KIIAMaH, IEHTPATOP, YIIOPHOE KOJIBIO U T.[I11.).

OO6cannpie TPyOBI BBITYCKAIOTCS CIEAYIOMINX JTUAMETPOB M TOJIITUHBI
(Tabn. 4.2)

Tabnuua 4.2
Hexotopbie mapamerpsbl 00caaHbIX TPYO
Huametp TpyOBI, 114 127 140 146 168...508
MM
Tommuna 5200 [ 5,600 | 6,201 | 6,5[1+[] 7300122 ...
CTEHKU, MM +[110,2 10,2 10,5 9,5 11,100+0716,1
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TpyObsl MapkupyloTcs KICHMMEHHEM M Kpackoil. M3roraBnuBaroTcs w3
cranu pasHou rpymnmnsl npoynoctu: [, K, E, JI, M, T. Ilpu cnycke B CKBaKHHY
oOcaaHble TpyObl MAOIOHUPYIOT, T.[ /€. MPOBEPSIOT BHYTPEHHUM IuaMeTp
(puc. 4.6).

e
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Puc. 4.6. O6caanbie TpyOBbI, MOJATOTABIMBAEMbIC K CITYCKY B CKBOKHUHY:
1 — obcannbie TpyObl; 2 — MapKUPOBKa TPYO; 3 — MpeIOXpaHUTEIbHBIC
KJIATMaHbI

KoHCTpyKIusi CKBaKMH Ha3bIBA€TCA OJHOKOJIOHHOW, €CJIM OHA COCTOUT
TOJIBKO M3 SKCIUTyaTallMOHHON KOJIOHHBI, JBYXKOJIOHHOM — MpU HaJIWYUU
OJIHOM TPOMEKYTOYHOM U IKCIUTYaTAllMOHHOW KOJIOHHBI U T.[ |11,

VYceTbe CKBaXXHHBI OCHAIICHO KOJOHHOU 207106K0U (KOJOHHAS OOBS3Ka).
Kononnast roioBka TmpeAHa3HayeHa I pa3oOIMIEHUS MEKKOJIOHHBIX
MIPOCTPAHCTB W KOHTPOJIS 3a JABJICHHEM B HUX. Ee yCcTaHAaBIMBAIOT Ha pe3nde
WM  TIOCPEICTBOM  CBapku Ha  KoHAykTope. IIpomexyTouHble U
AKCIUTyaTallMOHHBbIE KOJOHHBI TOJBEIIMBAIOT Ha KIWMHBIX WK MydTe.
OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKHU KOJOHHBIX TOJIOBOK OTPAXEHbI B UX
mudpax.

Ha wmecropoxnenusix 3anaaHoid CuOupu pacrnpoCTpaHEHO KyCTOBOE
Oypenue. KycroBoe OypeHue — COOpy)KE€HHE TPyINI CKBaXWUH C OOIIEro
OCHOBaHMSI OTPAaHMYEHHON TIUIONIA[M, HA KOTOPOM pasmMemiaercs OypoBas
yCTaHOBKa u oOopymoBanue. [Ipom3BOAUTCS TIPU OTCYTCTBUU YIOOHBIX
TJIOMIAIOK TSt OYPOBBIX YCTAHOBOK U JJISI COKPAIEHUS BPEMEHH U CTOMMOCTHU
Oypenus. PaccTostHuSI MEXIy yCThIMU CKBOXKHH HE MEHEE 3 M.

4.2Y1apHoe OypeHHue CKBAKUH

[Ipu ymapHom OypeHuM pa3pylieHHE TOPHBIX IOPOJ MPOU3BOIUTCS
nomoToM [, mojBemieHHbBIM Ha kaHate (puc. 4.8). BypoBoil WHCTpyMeHT
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BKJIIOYAET TAKXK€ YJApHYIO WITaHry 2 W KaHaTHbIM 3aMoK 3. OH mMoJBelIu-
BaeTCA Ha KaHaTe 4, KOTOPBIM MEPEKUHYT 4depe3 OJIOK 5, yCTAaHOBIICHHBIN Ha
Kakoh-1m0o Maure (YCIOBHO HE€ IIOKa3zaHa). Bo3BpaTHO-MocTymnareabHOe
JIBUKEHUE OYpOBOro HHCTpyMEHTa o0ecrieuynBaeT 0ypoBOil CTAHOK 6.
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Puc. 4.8. Cxema ygapHoro OypeHus:
[— nonoto; 2 — ynapHas 1Tanra; 3 — KaHaTHbIM 3aMOK; 4 — KaHaT; 5 —
0J10K;
6 — OypoBOM CTaHOK

[To mepe yrmyOseHHs CKBaOKMHBI KaHAT YJIUHAIOT. L{MIUHAPUYHOCTH
CKBaXHHBI 00€CIICUMBASTCS TIOBOPOTOM J0JIOTa BO BpeMsI pabOTHI.

Jlnst ouncTky 320051 OT pa3pylICHHOW TOpPOABl OYpOBOW HHCTPYMEHT
NEPUOANYECKHA HW3BIIEKAIOT W3 CKBAXHHBI, @ B HEE OIyCKAIOT KEIOHKY,
MOXO0YIO Ha JUIMHHOE BEAPO C KJamaHoM B fHe. [Ipu morpykeHun >KeIOHKH B
CMECh M3 KUJKOCTH (IJIACTOBOM WJIM HAJIMBAEMOW CBEpXy) U pa30ypeHHBIX
YaCTHUIl MTOPOBI KJIalaH OTKPBHIBACTCS M JKEIOHKA 3aIOITHSIETCS 3TOH CMECHIO.
[Tpu mogbeMe KeTOHKH KJIallaH 3aKphIBACTCSl K CMECh U3BIIEKAETCSl HABEPX.

[To 3aBepiIeHNN OYUCTKH 32005 B CKBaKMHY BHOBB OITyCKaeTCsi OypoBOit
MHCTPYMEHT U OypeHue PO I0JIKAETCS.

Bo wuszbexanune oOpylieHHs CTEHOK CKBaXMHBI B HEE CITyCKAalOT 00-
CaJIHyI0 TpyOy, JJIMHY KOTOPOI HapalIuBalOT M0 MEpe YrTyOIeHus 3a00s.

B Hacrosimee Bpemsi mpu OypeHMH HE(MTSAHBIX M Ta30BbIX CKBaXKWH
yaapHoe OypeHHe B Hallleil cTpaHe He TPUMEHSIOT.

Hedrsanbie u ra3oBble CKBaXHMHBI COOPYKalOTCA METOJOM Bpa-
njatenbHoro Oypenus. Ilpu ganHHOM ciocobe mopoabl ApoOsATCSA HE ylapamu, a
pa3pylIaloTCcsl BpallaloIIMMCSl JOJIOTOM, Ha KOTOPOE JIEWCTBYET OCEeBas
Harpyska. KpyTsamuii MOMEHT nepeaeTcs Ha JTOJI0TO WA C IMOBEPXHOCTH OT
Bpamaresns (poTropa) 4epe3 KOJIOHHY OypuibHBIX TpyO (poTopHOe OypeHue)
WM OT 3aboitHoro nBurarens (TypOoOypa, »siekTpoOypa, BHHTOBOTO
JIBUTATEJIsA), yCTAHOBIEHHOT'O HEMOCPEICTBEHHO HAJ I0JIOTOM.

47



Typ600yp — 3T0 THApaBIUYEeCcKas TypOrHa, MPUBOIUMAs BO BpAIIEHUE C
MTOMOILBI0 HATHETA€MON B CKBa)XMHY IPOMBIBOYHOM JKUJIKOCTH. DJIEKTPOOYyp
NpEJICTaBIsIeT CO0O0M DIEKTPOBUTATENb, 3AIUIICHHBI OT MPOHUKHOBEHHS
KUJKOCTH, IMUTAHWE K KOTOPOMY IMOAAEeTCs MO Kalea C IMOBEPXHOCTH.
BuHTOBOI aABUTaTtens — 3TO Pa3HOBUIHOCTH 3a00MHON THMAPABIMYECKOU
MalluHbl, B KOTOPOM Il MpeoOpa3oBaHUsl SHEPTUU IMOTOKA MPOMBIBOYHOU
KUAKOCTH B MEXAHUUYECKYIO SHEPTHUIO BpalaTEIbHOTO JIBUKEHUSI HCTIOJIb30BaH
BUHTOBOM MEXAHU3M.

4.3.bypoBble YCTAHOBKH, 000PY/1I0BAHNE U HHCTPYMEHT

Bypenne ckBakWH OCYIIECTBISIETCSI C MOMOINBIO OypOBBIX YCTaHOBOK,
000py10BaHUSI U UHCTPYMEHTA.

BbypoBbie ycTaHOBKH. bypoBas ycTaHOBKA — 3TO KOMIUIEKC Ha3€MHOIO
00Opy/MOBaHUs, HEOOXOAWMBIN JUIS BBHITIOJHEHHs ONepaluii 1Mo MPOBOJKE
CKBaXuHBI. B coctaB OypoBoii ycTaHOBKH BXoAT (puc. 4.9):

- OypoBas BBIIIKA;

- 000pyIOBaHUE ISl MEXAHU3AIUHU CITyCKO-TIOTbEMHBIX OTIEPAIINiA;

- Ha3eMHOe 000pyJIOBaHME, HEMOCPEJCTBEHHO HCIIOJIb3YEMOE IIpU
OypeHuu;

- CWJIOBOM TIPUBOJT;

- HIMPKYJISILMOHHAS cucTeMa OypOBOTO pacTBOPa;

- IPUBBILICYHBIE COOPYKEHUS.
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Puc. 4.9. BypoBas ycTtaHOBKa:
1 — onoTo; 2 — HaAIOJIOTHAS yTsDKENIeHHas  OypuiibHas Tpyoa;
3 — IEPEBOJIHUK; 4 — IIEHTPATOP; 5 — My(PTOBBIN IEPEBOTHHUK;
6, 7 — yTsKeneHHble OypHIIbHbBIE TPYOBbI; 8§ — IEPEBOJHUK;
9 — Ipe10XpaHUuTEIbHOE KOJIbLO; /() — OypuiibHbIE TPYOHI;
1] — mpeTOXpaHUTENbHBIN NEPEBOAHUK; /2, 4 — NIEpEBOHUKHI
IITAHTOBbIE HIDKHUM U BepXHUM; /3 — BeAyas Tpy0a; /5 — nepeBOJHUK
BEPTJIIOTa;
16 — Beptitor; 17 — ctosik; I8 — mnanr; 19 — kprok; 20 — TajeBblid OJI0K;
21 — BoIimKa; 22 — KpoHOIIOK; 23 — penyktop; 24 — nebenka; 25 — poTop;

49



26 — IUTaMOOTICTIUTENh; 27 — OypOBOM HACOC

BrimmyckaroTcst oTeuecTBeHHbIE OYPOBBIE YCTAHOBKH:

1) OAO “YPAJIMAII” rpy3onogbemHocteio oT 160 + 500 T
(bY2500/160 AITIBEM; BY3200/200 AT'Y-1M; BY4000/260 AI'Y-T u ap.).

2) OAO “Boarorpaackuii 3aBoji OypoBOM TEXHUKHU .

3) Ilpeanpustue “UPET SA” (PymbiHMS), BXOAsSIIUM B
MalIMHOCTPOUTENBbHYIO Kopropaluio “O0beJUHEHHbIE MAIIUHOCTPOUTEIbHBIE
3aBOJIBLI .

4) OAO “KyHrypckuii MalilmHOCTPOUTENbHBIN 3aBO1 .

5) 3A0 “MXIAPWJI” ycranoBku OypoBbie MoOMIbHBIE K160,
AE520RU-125.

bypoBast BbIIIKA — 3TO COOPYXEHHUE HAJ CKBAXXWHOW JUIsl CIyCKa H
noabeMa OypoBOro HWHCTPYMEHTa, 3a00WHBIX JBHUTrareici, OypWIbHBIX U
oOcamHbBIX TpPyO, pa3MmenieHus: OypUIIbHBIX CBeYEH (COCNMHEHHE ABYX-TPEX
OypunbHBIX TPYO Mexay coOoil mmuHoil 25+36 M) mocie moabeMa HX H3
CKBa)KMHBI U 3alIUTHI OypOBOM OpUraabl OT BETpa U aTMOCHEPHBIX OCAJIKOB.

PasnuuaroT 1Ba THNa BBINIEK: OalleHHBIC u MauToBble. WX
M3TOTABIUBAIOT U3 TPYO WM MPOKATHOW CTaJIH.

bamennass BbIlIKa MpeaCTaBisieT COOOW MPaBWIBHYI YCEUCHHYIO
YEeThIPEXTPAaHHYI0 MHUPAMHY peleT4aTod KOHCTPYKIuU. Ee OCHOBHBIMHU
AJIEMEHTaMHU  SIBJISIIOTCA  HOTH, BOpOTa, OAalIkOH BEpXHEro pabouero,
MOJIKPOHOJIOYHAS TUIONIAJIKA, KO3JIbI, MTOTIEPEUHbIE MOsCa, CTSHKKU, MaplieBas
JIECTHUIIA.

Beimkun  MadroBoro TtHma ObIBaloT ojgHOomopHble (puc. 4.10) u

neyxomnopubie (JI-oOpaszneie). [locnennue nambonee pacmpocTpaHeHbI (pHC.
4.11).
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Puc. 4.10. BypoBas ycTaHOBKa ¢ OJJHOOIIOPHOM BBIIIKOW Ma4TOBOTO
THTIA
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Puc. 4.11. BypoBas (Bun CBexy)

A-o0Opa3Hble BBIIIKK 00Jiee TPYJOEMKHA B HM3rOTOBJICHUU M MOITOMY
6onee noporu. OHU MeHEe YCTOMYMBBI, HO UX MPOIIE MEePEBO3UTh C MECTa Ha
MECTO U 3aT€M MOHTUPOBATb.

OcHOBHBIE TTapaMETPhI BBIIIKA — IPY30MOBEMHOCTb, BBICOTA, EMKOCTh
«Mara3uHOBY (XpaHWIHIIL JIJIsl CBeuel OypHIIbHBIX TPYO), pa3Mepbl BEPXHETO U
HUKHETO OCHOBAHMIA; JUIMHA CBEYH, Macca.

['py30mOabeMHOCTh BBIMIKM — 3TO MPEACNbHO JOMyCTUMas BEpPTHU-
KaJbHas CTaTHYeCKas Harpy3ka, KOTOpas He JOJDKHA ObITh IpEBBIIICHA B
MIPOLIECCE BCETO IUKJIA MPOBOAKN CKBAKUHBI.

BricoTa BBIIIKK OTIpeAesseT JUIMHY CBEYH, KOTOPYIO MOXKHO W3BJI€Ub U3
CKBOXUHBI M OT BEIMYMHBI KOTOPOW 3aBUCUT MPOJOIKHUTEIHLHOCTD
CIyCKOMOIBEMHBIX omnepanuii. Uem Oomplne AjMHA CBEYM, TEM HA MEHbILEE
YHUCJIO YacTel HeoOXO0aUMO pa3Ouparh KOJOHHY OYpPHIIBHBIX TPYO MpU CMEHE
OypoBoro wuHcTpymMeHTa. Cokpamaercss ¥ BpeMs THocleayromei cOopku
KOJIOHHBIL. [loaTOMY € pocTOM I1yOUHBI OypeHHsl BBICOTA U TPY30I10IbEMHOCTD
BBINIEK yBeNnu4uBaroTcs. Tak, 1 OypeHus ckBakuH Ha riryouny 30001+[1500
M HUCHOJIb3yeTcs BbIIKa BbicoToM 1601+[118 M, rmyOuny 200001+[13000 M —
BbICOTON — 42 M 1 Ha riryOuny 400001+116500 M — 53 M.

EmMKOCTh «MarasmHOB» TIOKa3bIBaeT Kakas CyMMapHas JuiiHa Oy-
pwibHBIX TpyO nuamerpom 114[1+[1168 MM MoXeT ObITH pa3MeleHa B HHX.
[IpakTHyecku BMECTHUMOCTh «Mara3uHOB)» IIOKa3bIBAE€T Ha KaKyl TIIyOMHY
MOKET OBITh OCYILIECTBICHO OypeHHE C IOMOIBIO KOHKPETHOW BBIIIKH.
Pa3mepsl BepXHETr0 U HUKHETO OCHOBAHMM XapaKTEPHU3YIOT YCIOBUS PaOOTHI
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OypoBoil Opuraapl C Y4YeTOM pa3MelleHus OypoBoro o0OpyIOBaHUS,
OypWJIBHOTO HMHCTPYMEHTAa U CpPEICTB MEXaHU3AIlMU CITyCKOMOIbEMHBIX
onepaunii. Pa3smep BepxXHEro OCHOBAHMS BBIIIEK COCTABIET 2X2 M WU
2,6x2,6 M, HroxkHero 8x8 M unu 10x10 M.

OGmras Macca OypOBBIX BBIIIEK COCTaBISIET HECKOJIBKO JECATKOB TOHH.

OGopymoBanue JIT MEXaHW3aAIMd  CITYCKO-TIOABbEMHBIX  OTepaIuit
BKJIIOYAET TaJleByl0 cucTeMy U Jebeaky. TameBasg cucrema COCTOUT U3
HEIOABMKHOTO KpoHOJoKa (puc. 4.12), yCTaHOBIIGHHOTO B BEPXHEH YacTh
OypoBOH BBIIIKH, TajieBoro Osoka (puc. 4.13), COETUHEHHOr0 ¢ KPOHOJIOKOM
TaJEeBbIM KaHATOM, OJMH KOHEI] KOTOpPOro Kpemurtcs Kk Oapabany jebenku, a
Jpyroil 3akpervieH HEMOJBIXKHO, W OypoBOro Kproka. TameBasi cucrema
SBJISIETCS TOJIUCTIACTOM (CHUCTEMOM OJIOKOB), KOTOPHIA B OypOBO YCTaHOBKE
MpeHa3HAYeH B OCHOBHOM, JIJIi YMEHBIIICHHS HATSDKCHHS TalleBOTO KaHaTta, a
TaK)Ke IS CHUXCHHUS CKOPOCTH JIBIDKCHHSI OypUIIBHOTO WHCTPYMEHTA,
00CaJHbIX U OYPHIBHBIX TPYO.

Puc. 4.12. Kponbiox:
[ — mKuBBIL;, 2 — OCh; 3 — pama; 4 — NpeIOXPAHUTETbHBII
KOXYX; 5 — BCIIOMOTaTEIbHBIC IIKUBBI

NHorma mnpuMEHSIOT KPIOKOOJOKA — COBMENICHHYIO KOHCTPYKIIHIO
TajeBoro 6;0ka u O6ypoBOro Kproka.
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Puc. 4.13. TaneBbIii 0J10K:
1 — TpaBepca; 2 — MIKUBBI; 3 — OCh;
4 — IpeIOXpaHUTEIIbHBIC KOXKYXU;
5 — meku; 6 — cepbra

Ha kproke moaBemmBaercss OypuiIbHBI WHCTPYMEHT: Mpu OypeHUU — C
MTOMOIIIFIO BEPTIIIOTA, a4 TPH CITYCKOMOABEMHBIX OMEPAlUsIX — C TOMOIIBIO
IITPOIIOB U 3JieBaTopa (puc. 4.14).

Puc. 4.14. Cxema noasemuBanus OypuibHON TpyObl IPU
CITyCKO-TIOJIbEMHBIX OTIEPALIHIX:
a — cxeMa; 6 — DJIeBaTop
[ — OypunbHas TpyOa; 2 — sneBaTop; 3 — MITPOI
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BypoBas 1nebeaka mnpenHa3sHauye€Ha Ui BBINOJHEHHS CJHEAYIOIINUX
Omnepanuii:

1) criycka u nogbeMa OypUIbHBIX U 00CaIHBIX TPYO;

2) yaepxaHus Ha Becy OypHUIbHOTO MHCTPYMEHTA;

3) moaTacKWBaHUS Pa3IMYHBIX TIPY30B, MOABEMAa OOOPYIOBaHUS H
BBIIIIEK B MIPOLIECCE MOHTAXa YCTAaHOBOK U T.[ /.

BypoBasi ycraHOBKa KOMIUIEKTyeTcs OypoBOH JieOenKOH COOTBET-
CTBYIOILIEH I'PY30MObEMHOCTH.

JUIsT MeXaHW3aUuy ONepalyil 0 CBUHYMBAHUIO U Pa3BHUHUYMBAHMIO
3aMKOBBIX COEAMHEHUN OYpHIIBHOM KOJIOHHBI BHEJPEHbI aBTOMAaTHYECKHE
oypoBeie kmoun AKB-3M wm moasecHeie kmtoun [IBK-1, mHeBMaTnueckuit
kimHOBOM 3axBar IIKP-560 nmis MeXxaHM3MpPOBAHHOTO 3axBaTa M OCBOOOXK-
neHust OypuibHBIX TpYO (puc. 4.15).
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Puc. 4.15. Knrou 6yposoit AKb-3M

Kmiou TIBK-1 monsemmBaercst B OypoBoii Ha kaHate. Bricota ero
MOJIBECKU PETYIUPYETCS MHEBMATHYECKUM LIMJIMHIPOM C ITyJIbTa YIPABICHUS.

[TneBmatnueckuii kmuHOBOM 3axBar [IKP-560 cuyxur mia wme-
XaHU3UPOBAHHOTO 3axBaTa M OCBOOOXJCHUS OYypWIIBHBIX U OOCaJHBIX TpPYO.
OH MOHTHpYETCS B POTOPE U UMEET YEThIpE KIIMHA, YNPABISAEMbIX C MyJbTa
MOCPEJICTBOM MTHEBMOLIUIUHAPA.
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HazemHoe o0opyaoBaHHe, HENOCPEACTBEHHO HCIOIb3yeMOe IpU
OypeHuu, BKIIOYAET BEPTIIOT, OypOBBIE HACOCHI, HATIOPHBIA PYKaB U POTOP.
Bepritor — 3T0 MeXaHW3M, COCAMHSAIONIAN HE BpAIAIOIMIHMECS TAJIEBYIO
cucteMy u OypoBO#l KPIOK C BpalllalOIIMMUCA OYpUIIbHBIMU TPyOamu, a TakKe
o0OecreynBaoIMii BBOJI B HUX IPOMBIBOYHOW >KUAKOCTH IOJ JIaBJICHUEM.
Koprniyc Beptitora nojaBemnmBaeTcs Ha OypoBOM Kproke (MU KPHOKOOJIOKE) ¢
MOMOIIbI0  IITpona. B 1eHTpe Kopmyca MpOXOAUT HamopHas Tpyoa,
nepexosias B CTBOJ, COCAUHEHHBIM ¢ OypuiabHbIMH TpyOamu. MIMeHHO K
HamopHOW TpyOe TPHUCOEIUHSAETCA HAMOPHBIM pykaB s [OAadu
IPOMBIBOYHOM >KHJIKOCTH B CKBakKMHY. HamopHast TpyOa M CTBOJ JKECTKO HE
CBSI3aHbl, a TIOCJICIHWI YCTAHOBJEH B KOpIlyC€ Ha MOJUIMIIHUKAX, YEM
oOecrieynBaeTCsd HEMOJBI)KHOE TOJOKEHHE IITPOra, KOpImyca M HalopHOU
TpyObl Tpu BpameHun OypuIbHBIX TpyO BMecTe co cTBoioM. Jlis
FEPMETU3AIMU HUMEIOIIUXCA 3a30pOB MEXIY HEMOJABWKHOW M TMOABUKHOU
YacTSMH BEPTJIIOTa CIIY>KaT CAIbHUKHU.

BypoBble Hacocel ciy:KaT Juisi HarHeTaHusi OypOBOIO pacTBopa B
ckBaxuHy. [Ipum rioyOokoM OypeHuMHM HX poib, Kak MPABUIIO, BBIIOJHSIOT
MOPIHEBBIE JIBYXUWJIWHIPOBBIE HACOCHI JBOMHOrO JAcicTBus. HanopHsii
pykaB (OypoOBOIi IIUIAHT) MpeJHA3HAYEH JJI O0a4u IPOMBIBOYHOM KUIAKOCTH
10J1 JaBJICHUEM OT HETOABUKHOTO CTOSAKA K MEPEMENIAIOIIEMYCSI BEPTIIIOTY.

Portop mepenaer BpamarenbHOE IBHKEHHE OYpUIBHOMY HHCTPYMEHTY,
NOJJICP)KUBAET HA BECY KOJIOHHY OYpWIBHBIX WM OOCaJAHBIX TpyO u
BOCIIPUHUMAET PEAKTUBHBIN KPYTALIMA MOMEHT KOJOHHBI, CO34aBACMBbIN
3a00iHBIM JBUTaTENeM. Bo BpeMs paboOThl BpamiaTeslbHOE ABUKEHHUE OT
ne0eKy C MOMOIIBIO IETHOM Mepeaaun cooOuaeTcst Baiay U npeodpasyercs B
MOCTYIMATEeILHOE BEPTUKAJIBHOE JIBIDKCHHE BEAyIIeH TpyObl, 3aKaTod B
POTOPHOM CTOJIE 3aKMMaMHU.

CunoBoil mpuBoj oOecnieunBaeT (HYHKIMOHUPOBAHUE Bcell OypoBOM
YCTaHOBKHU — OH CHa0KaeT dHepruei nedeKy, 0ypoBbie HACOCHI U POTOP.

[IpuBOos OYpOBOI YCTAHOBKH MOXET OBITH TU3EIBHBIM, dJIEKTPUUYECKUM,
IU3Eb-3JICKTPUUECKUM U JU3eNb-THIpaBiIndYeckuM. [lu3enbHblil 1puBOA
OPUMEHSIOT B pailoHax, HEe OOECIEYEHHBIX JJIEKTPOIHEpruer HeoOXOoAUMOn
MOIITHOCTH. DJIEKTPUYECKUNA MPHUBOJ OT DJIEKTPOJBUTATENIEN NMEPEMEHHOIO U
INOCTOSIHHOTO TOKa OTJIMYAE€TCS MPOCTOTOM B MOHTAXE M OIKCIUTyaTalluu,
BBICOKOM HAJEKHOCTBIO M SKOHOMUYHOCTBIO, HO MPUMEHHM TOJBKO B
ANEKTPUPUIIMPOBAHHBIX paiioHaX. Jlu3enmb-dJIeKTpUUeCKHii TMPUBOI — U3
OU3€eNsl, KOTOPBIM BpalllaeT TE€HEpaTrop, IMHUTAKIIMNA, B CBOK OYEpelb,
ANEKTPOABUTATEND. JU3eMb-TUAPABINYECKUNA TPUBOJ COCTOUT U3 JABUTrATEIIA
BHYTpEHHEro cropanusi u typbOomepenauu. Ilocnennue nBa Tuma mnpuBoAa
ABTOHOMHBI, HO B OTJIMYME OT AU3EIBHOIO HE COAEpkKAT IPOMO3JIKUX KOPOOOK
NEpEMEHBI TEpeAad U CIO0XKHBIX COCJUHUTENbHBIX YacTed, UMEIT yI00HOe
yVIpaBJICHHE, MO3BOJIAIOT IUIABHO HM3MEHSATh PEXKUM padOThl JEOEIKH WIH
poTopa B IHUPOKOM JHarna3oHe.

CymMmapHasi MOIIHOCTh CHJIOBOTO TMpPHUBOAA OypOBBIX YCTaHOBOK
coctaBisier oT 1000 go 4500 kBt. B mporiecce OypeHust oHa pacnpeensercs
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Ha MPUBOJ OYpPOBBIX HACOCOB U poTopa. [Ipu mpoBeneHNN CITyCKOMOIbEMHbIX
orepalyii OCHOBHasl 3Heprusi norpedisercs neOeaKoi, a oCTajllbHAs 4acTh —
KOMIIPECCOPAaMH, BbIpaOaTHIBAIOIIMMU CKATBIA BO3IYyX, HCIIOIB3YEMBI B
KaueCcTBE MCTOYHUKA DSHEPruu JUIsi aBTOMATHYECKOro OypoBOTO KIHOYA,
MO/IBECHOTO OypOBOIO KJIFOYa, THEBMATHYECKOTO KIMHOBOTO 3aXBaTa | Jip.

[MupkynsionHast cucteMa OypOBOM YCTAaHOBKH CIIYXHUT JUisl cOopa u
OUYUCTKH OTPabOTAHHOIO OYpPOBOTO PACcTBOpA, MPUTOTOBIEHUS HOBBIX €r0
NOpUMHA M 3aKaykKd OYMILIEHHOTO pacTBopa B CKBaxuHy. OHa BKIIOYaET
CUCTEMY OTBOJIa MCIIOJIb30BAaHHOTO pacTBopa (3keno0a) OT yCThbS CKBaKUHBI,
MEXaHUYECKUE CpEeACTBa OTHEJCHUS YacTHYEeK MOpoJsl  (BHOpPOCHUTO,
T'MJIPOLUKIIOHBI), EMKOCTHU JUIsl XMMUUYECKON 00pabOTKH, HAKOIUIEHUSI U OTCTOS
OYHIIIEHHOTO pPAacTBOpPAa, HUIAMOBBIA HAcoc, OJIOK MPUTOTOBJICHMSI CBEXKErO
pactBopa U OypoBble HAcochbl JUIsl 3aKauku OypoBOrO pacTBOpa IO
HarHeTaTeJIbHOMY  TPyOOIpPOBOIY B CKBaXHHY. K mnpuBbIIIEYHBIM
COOPY’KEHUSAM OTHOCSTCS:

1) momenienue mjig pa3MeIlIEHHs] JIBUrareiaeidl UM NepelaTOvYHbIX Me-
XaHU3MOB JICOCIKU;

2) HacoCHOE TOMeENIeHHEe ISl pa3MelieHus OypOBBIX HACOCOB M HUX
JIBUTATEJICH;

3) mnpueMHble MOCTKHM, NpeIHa3HAYeHHbIC HJisi TPAHCIOPTHUPOBKU
OypOBOr0 TEXHOJIOTMYECKOTO O0OpYyAOBaHMS, MHCTPYMEHTAa, MAaTE€pUaIOB U
3aMacHbIX YacTew;

4) 3amacHble pe3epByaphl JUIsl XpaHEHUs1 OypOBOIO pacTBOpa;

5) TpancopMaTopHas IUIOMIAIKA Ul YCTAHOBKH TpaHCcpopMaTopa;

6) om@aka Uil pa3sMEIICHHsT MEXaHH3MOB IO IPUTOTOBJIEHUIO
OypOBOro pacTBOpa U XpaHEHUS CyXHX MaTepUasoB Ul HETO;

7) cTesaxu s pa3MereHus Tpyo.

BypoBoe o0OopynoBanume W HMHCTPyMeHT. B kadectBe 3a00MHBIX
nBUTaTened mpu OypeHUH HUCIHOJIB3YIOT TypOOOyp, AJIEKTpoOyp M BUHTOBOM
JBUTATEllb, yCTAaHABIMBAEMbIE HEMIOCPEACTBEHHO HaJ1 JOJIOTOM.

Typ06oOyp (puc. 4.16) — »5T0 MHOrocTymeH4yatas TypOuHa (YHCIIO
crynedet 10 350), xaxzgas CTyneHb KOTOPOM COCTOUT M3 CTATOPa, KECTKO
COEIMHEHHOT'0 C KOpIycoM TypOoOypa, U poTOpa, YKPEIUICHHOIO0 Ha Baily
TypOoOypa. IloTOK KUAKOCTH, CTEKas C JIOMATOK CTaTropa, HATEeKaeT Ha
JIOMATKU POTOPA, OT/AaBasi 4acTh CBOEW SHEPIHM HA CO3[aHUE BpaLaTEIbHOIO
MOMEHTA, CHOBA HATEKAET HA JIONATKK cTaTopa U T.[ /1. XOTs Kaxaass CTyleHb
TypOoOypa pa3BHBaeT OTHOCHTEIHHO HEOONBIIOW MOMEHT, Ojaromaps uX
0ONBIIOMY KOJMYECTBY, CYMMapHasi MOIIHOCTh Ha Baly TypOoOypa
OKa3bIBaeTCs JOCTATOUHOM, YTOOBI OYPUTH CaMyIO TBEPIYIO IOPOY.
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Puc. 4.16. Typ600yp:
a — oOuuit BUI; 6 — CTyneHb TypooOypa;
1 — Bait; 2 — xopmyc; 3 — potop; 4 — cTaTop

[Ipu TypOuHHOM OypeHMM B KauecTBe pabodeil HCIoNb3yeTcs
MIPOMBIBOYHAS KUAKOCTb, IBUTAIOMIASICS C TIOBEPXHOCTH 3€MJIM TIO OYpHUIBHOM
KOJIOHHE K Typ0oOypy. C BasioM TypOoOypa KecTKO coequHEHO J1010T0. OHO
BpallaeTcsi He3aBUCUMO OT OypHIIbHON KOJIOHHBI.

[Ipu OypeHun ¢ MOMOIIBIO 3JIEKTPOOypa MUTAHUE AIIEKTPOJBUTATENS
OCYUIECTBIISIETCSl Uyepe3 Kabelsb, YKPEIUIEHHbIH BHYTpU OypuibHBIX TpyO. B
ATOM CIllydyae BMECTE C JOJIOTOM BpAIA€TCs JIMIb BaJl AJIEKTPOJIBUraTess, a
€ro KopIyc U OypuiibHasl KOJIOHHA OCTAIOTCSl HEMOABUKHBIMHU.

OCHOBHBIMH 3JIEMEHTaMHU BHHTOBOTO JBuratens (puc. 4.17) sBusroTcs
cratop u potop. CTaTop M3rOTOBJIEH HAHECEHHEM CIIELUAIbHOW PE3UHBI HA
BHYTPEHHIOIO TIOBEPXHOCTh CTAJIbHOTO KOpIyca. BHyTpeHHSSI MOBEpPXHOCTH
cTaTopa HWMEEeT BHJ MHOT03aXOJHOW BHHTOBOM IOBEPXHOCTH. A pOTOp
M3TOTOBJISIFOT M3 CTAJIM B BUJE MHOT'03aXOAHOTO BUHTA. KommdecTBO BUHTOBBIX
JIMHUM HA OJTHY MEHBIIE, YEM Y CTATOPA.
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Puc. 4.17. BunTOBOI 1BUraTenb:
a — O0IUi BUJ; O — MOJIOCTH, 00pazyeMble MEXIy
pPOTOpPOM (BUHTOM) U CTAaTOPOM; / — NEPEBOJIHUK;
2 — KOpIyc JBUraTelbHOM cekuuu; 3 — cTaTop; 4 — poTop;
5 — KapaHHbIN Bayl; 6 — KOPITYC IIIUHAENS; 7/ — TOPLOBBIN
CaJIbHUK; 8 — MHOTOPAIHBIN PaJuaIbHO-YIIOPHBIN NOALINITHUK;
9 — paiHabHO PE3MHOMETAILTAYECKAs onopa; /() — Baj MIMUHIEA

PoTop pacrnonoskeH B ctaTope ¢ dKCcleHTprcuTeToM. brarogaps stomy, a
TaK)Ke BCIICJICTBUE PA3HUIIBI YHCET 3aXOJ0B B BHHTOBBIX JIMHUSAX CTaTOpa M
poTOopa, WX KOHTAaKTUPYIOIIHWE TOBEPXHOCTH OOpa3yrT psl 3aMKHYTHIX
MOJIOCTEH — IITI030B MEKy KaMepaMHu BBICOKOTO JIABJICHHS Y BEPXHETO KOHIIA
poTopa ¥ TOHMKCHHOTO JaBjicHHs y HmkHero. LIImo3sl mepekphiBarOT
CBOOOJIHBIN TOK KUIKOCTH Yepe3 JIBUTaTelb, a CaMOE TJIABHOE — IMEHHO B HUX
JaBIICHHUE KHUJIKOCTH CO3/Ia€T BPAIIAIONINIl MOMEHT, TIepeIaBaeMbIi JI0JIOTY.
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WUHCTpyMEeHT, UCHONB3yeMbId Npu OypeHHH, TMOApa3aAessieTcsl Ha
OCHOBHOW (710JI0TA) W BCIOMOTATENbHBIA (OypuiIbHBIE TPYOBI, OypHIIHHBIC
3aMKH, HEHTPATOPHI).

Kak yxe ormewanock, AojoTta OBIBAIOT JIONACTHBIE, LIAPOUIEYHBIE,
aJiMa3Hble U TBEPIOCIIABHbIE.

Jlomactuele ponota (puc. 4.18) BhIMyCKAarOTCS TpeX THIIOB: JBYX-
JIOTIACTHBIE, TPEXJIOMACTHBIE U MHOTOIONACTHBIE. [lo/ neficTBueM Harpy3Kku Ha
3200l MX JIONACTU BPE3alOTCs B IMOPOJY, a MOJ BIUSHUEM Bpallarollero
MOMEHTa — CKallbIBaloT ee. B kopryce mo10Ta UMEIOTCS OTBEPCTHS, uepes
KOTOpbIE >KHJIKOCTh U3 OypHIIbHOM KOJOHHBI HampaBiseTcss K 3a00r0 CKBa-
KHUHBI CO CKOpPOCThIO HE MeHee 80 M/c. JlomacTHbie 1010Ta MPUMEHSIIOTCS IPU
OypeHUU B MSTKHX BBICOKOIUIACTUYHBIX TOPHBIX MOPOJAX C OTPaHUYCHHBIMU
OKPY>KHBIMHU CKOPOCTSAMHU (OOBIYHO TIPH POTOPHOM OYpPEHUH).

Puc. 4.18. JlonacTHO€E 10JI0TO:
[ — TOJIOBKA C MPUCOEANHUTEIILHON PEe3b00ii;
2 — kopiyc; 3 — JIoNacTh; 4 — MPOMBIBOYHOE OTBEPCTHUE;
5 — TBep10-CIUIABHOE MTOKPBITHE; 6 — PEXKYIIasi KpOMKa

[Mapomeynsie nonota (puc. 4.19) BbITyCKalOTCS C OJHOM, IBYMSI, TpEMS,
YeThIpbMS M Jaxe ¢ IIecTbio mapomkamu. OpHako HauOoubliee
pacnpocTpaHeHUEe NOJMYy4YMSIM Tpexuapoueuynble gojota. [lpu BpameHuu
J0JI0Ta LIAPOIIKH, IEpPEKaThIBasCh O 3a000, COBEPIIAIOT CJIOXKHOE Bpa-
IaTEIbHOE JABM)KEHUE CO CKOJbKeHueM. [Ipu 3Tom 3yOIbl HIapomeKk HaHOCST
yAapsl 10 nopoje, ApodAT u ckaneiBatoT ee. lllapomeynsie jogoTa ycrenHo
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NPUMEHSIOTCS TPU BpalllaTeJIbHOM OYpeHHHM IOpPOJ CaMbIX Pa3HOOOpPa3bIX
(bU3UKO-MEXaHUYECKUX CBOWCTB. M3roTaBnmBaoT UX U3 BHICOKOKAYE€CTBEHHBIX
CTaIe C TOCJICAYIOmEeH XUMHUKO-TEPMHYECKOW o00paboTkol Hamboiee
OTBETCTBEHHBIX M OBICTPOM3HAILMBAIOIIMXCA JeTajed, a camu 3yOKu
M3TOTaBIUBAIOTCS U3 TBEPAOTO CIUIABA.

Puc. 4.19. lllapomeuynoe noyi0to:
[ — kopIyc ¢ pe3b00BOM TOJIOBKOM;
2 — J1ana ¢ onopoit; 3 — mapoiika

Anmaznbie gosiota (puc. 4.20) coCTOST U3 CTAJIBHOTO KOpIyca u
aJIMa30HECYIed TOJOBKH, BBIMOJHEHHON U3 TOPOIIKOOOpa3HOW TBEPIO-
crutaBHOM mKXThI. LleHTpanbHas 4acTh 10J710Ta NPEACTABISIET COO0I BOTHYTYIO
MOBEPXHOCTh B (hopMe KOHyCa C KaHajaMu JJisi MPOMBIBOYHOU KUAKOCTH, a
nepudepuiiHas 30Ha — IIAPOBYIO MOBEPXHOCTh, MEPEXOSIIYI0O Ha OOKOBBIX
CTOPOHAX B LIWJIWHJIPUYECKYIO.
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Puc. 4.20. AnmazHoe 10y10T0:
1 — xopnyc; 2 — Marpuna; 3 — anMa3HbIe 3€pHa

AnmasHble J10J1I0Ta OBIBAIOT TPEX THUIIOB: CHUpPAJbHBIEC, pajuajbHbIe U
CTyIleH4aTble. B crnupanabHBIX alMa3HbIX J0JI0Tax pabodasl 4acTh UMEET CIH-
pany, OCHAIIEHHbIE ajlMa3aMH, M MPOMBIBOYHBbIE OTBepcThdA. [losoTa 3TOrO
TUNA TpPeJHA3HAUYEHbl s TYpOMHHOrO OypeHHs MaloaOpa3suBHBIX U
cpenHeadpa3uBHBIX Mopoa. PanuanbHbie aqMa3HbIe J0JI0TA UMEIOT padbouyro
MOBEPXHOCTh B BUJE PaJIMAJIbHBIX BBHICTYIIOB B (hOpME CEKTOpa, OCHALIEHHBIX
anMa3aMuy; MEXJly HUMHU pa3MeIlEeHbl IPOMBIBOUYHbIE KaHaJIbI. J[0J0Ta TaHHOTO
TUINA TpeJHa3HayeHbl g OypeHus ManoaOpa3uBHBIX [MOPOJ CpeaHel
TBEPJOCTH M TBEPJAbIX MOPOJA KaK MPU POTOPHOM, TaK M IpPU TYpOMHHOM
cnocobax OypeHus. CTyneHYarble ajaMa3Hble J0J0Ta HMMEIT padbouyro
IOBEPXHOCTh CTyneH4YaTod (opMbl. OHM NPUMEHSIOTCS KaK IpPU POTOPHOM,
TaK U TypOMHHOM CItoco0ax OypeHus MpHU MPOXOAKE MaToaOdpa3UBHBIX MITKUX
Y CpEIHEN TBEPAOCTH MOPOI.

[IpumeHeHne anmMa3HbIX J0JOT OOECIEeYMBAET BBICOKHE CKOpPOCTH Oy-
pEeHUsl, CHIDKEHHE KPUBU3HBI CKBAKUH. OTCYTCTBHE OIOpP KAYE€HUS U BBICOKAs
M3HOCOCTOMKOCTh aJIMa30B MOBBIIIAIOT UX CPOK CIIYKObI 10 200+250 u Henpe-
pBIBHOHM paboThl. brnarogaps 3ToMy cokpalaercss 4YMciao CIyCKO-ITOJBEMHBIX
onepanuii. OAHUM anMa3HbIM JOJOTOM MOXXHO TNpPOOYpPUTH CTOJNBKO XK€,
CKOJIBKO 15+20 mapoueuHbIiMu JOJI0TaMH.

TBepaocIIaBHbIE A0J0TA OTIMYAOTCS OT AJIMa3HbIX TEM, YTO BMECTO
aJMa30B OHM APMUPOBAHBI CBEPXTBEPABIMU CILJIABAMH.

BypuiibHble TpyObl IpelHa3HA4Y€Hbl JJIA NEpeladyd BpalleHHs JI0JIOTY
(npu poTopHOM OYypeHMHM) W BOCHPHUATHUS PEAKTHUBHOIO MOMEHTA JIBUraTess
npu OypeHuu ¢ 3a00MHBIMU ABUTATENISIMU, CO3aHUS Harpy3Kd Ha J0JI0TO, MO-
naun OypoBOro pacTBopa Ha 3a00il CKBaXXUHBI JUIsI OYUCTKHM €ro OT
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pa30ypeHHOH TMOpPOABI M OXJAXKIACHHUS JI0JI0Ta, TMOABEMA U3 CKBAKHHbI
M3HOLIEHHOTO J10J10Ta U CITyCKa HOBOT'O U T.[ 1.

BypunpHbie TpyObl OTINUYAIOTCS TOBBIIIIEHHON TOJIIIMHON CTEHKU M, KaK
MPaBUJIO, UMEIOT KOHMYECKYIO pe3b0y ¢ 00enx cTopoH. TpyObl coenuHSIOTCA
MEXKIy cOO0M ¢ MOMOIIbI0 OypUIibHBIX 3aMKOB (puc. 4.21). lns oGecnieueHus
MIPOYHOCTH PE3bOOBBIX COEAMHEHUN KOHILIBI TPYO JenaroT yToieHHbIMH. [1o
Ccroco0y H3rOTOBJIEHUS TPyObl MOTYT OBITh LEIBHBIMU M C NPUBAPHBIMU
COEJIMHUTENbHBIMU KOHIAMU (puc. 4.22). V 1ebHbIX TPYO yTOJIIEHUE KOHIIOB
MOXET OBITh 00ECIIEUCHO BBICAJIKOW BHYTPh WIIM HapyxKy (puc. 4.23).

a) 0)

Puc. 4.21. BypwibHbIi 3aMOK:
a — 3aMKOBBI HUMIIEIb; 6 — 3aMKOBast MypTa

A e A st

Puc. 4.22. BypunbHbie TpyObl C IPUBAPHBIMU  COCTUHUTEIHHBIMH
KOHIIAMU:
a — BbICAJIKa BHYTPb; 6 — BBICAJIKA HAPYXKY

Puc. 4.23. bypunbhas Tpy0a ¢ BbICAXKEHHBIMH KOHIIAMHU

[Ipu 1iryGoKOM OypeHMH HCIOJNB3YIOT CTAJbHBIE W JIETKOCIIJIABHBIC
OypuibHBIE TPYOBl C HOMHUHAIBHBIMU IuameTpamu 60, 73, 89, 102, 114, 127 u

140 mm. Tommmua cteHku Tpy6 coctaBisier ot 7 10 11 MM, a ux anuHa 6, 8 u
11,5 m.
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Hapsimy ¢ 0OBIYHBIMHM HCTIONB3YIOT yTsIzKeJIeHHbIe OypuJbHbIe TPyObI
(YBT). Hx Ha3HaueHuEM SBISIETCSl CO3JaHME HArpy3kd Ha JOJOTO U
MOBBIIICHHE YCTOWYMBOCTY HUKHEH YacTH OypUIIbHON KOJIOHHBI.

Beaymas Tpy0a npenHazHaueHa JJid NepeAadd BpalleHUsl OT poTopa K
OypUIILHON KOJIOHHE (POTOpHOE OYpEHHE) U Mepe/layd PEaKTUBHOIO MOMEHTA
0T OypHJIbHON KOJIOHHBI pOTOpY (TIpH OypeHuu ¢ 3a00MHBIM JBUTATENEM). JTa
TpyOa, Kak MpaBWJIO, MMEET KBaJpaTHOE CEUYEHHE M MPOXOJUT Uepe3
KBaJipaTHOE OTBepcTHE B portope. OaHuUM KOHIOM Beaymas TpyOa
NPUCOCIUHSACTCS K BEPTIIOTY, a JIPYTUM — K OOBIYHOM OypuiibHOM TpyOe
KpPYTJIOTO CEYCHHS.

Jlnuna rtpaned Beayuiedl TpyObl ompenensieT BO3MOXHBIM WHTEpBal
NPOXOJKH CKBa)XMHBI 0€3 HapalluBaHus HHCTpyMeHTa. llpu mamnoit nnune
BeIyllel TpyObl yBEIMUMBAETCS YUCIO HapallMBaHUN U 3aTpaThl BpEMEHHU Ha
MIPOBOJIKY CKBa)XHMHBI, a IPH OOJIBIION — 3aTPyAHAETCS UX TPAHCIIOPTUPOBKA.

BypuibHble 3aMKH NpeIHa3HAYEHbl i1 cOoeauHeHus TpyO. 3aMok
COCTOMUT M3 3aMKOBOro Hunmnens (puc. 4.21, a) u 3amxkoBoid MmyQThI (puc. 4.21,
0).

HenpepbiBHass MHOTO3BE€HHAsl CUCTEMA UHCTPYMEHTOB U 000py0BaHUS,
pacnojio)KeHHasi HW)Ke BepTiora (Beaywmas TpyOa, OypuibHble TpyOBl C
3aMKaMy, 3a00iHBIA JBUTaTeNb M JOJIOTO) Ha3bIBaeTCs OypPHJIbHOM
KOJIOHHO#. Ee BCIOMOraTenpbHBIMH 3JIEMEHTAMU SBISIOTCS MEPEBOJHUKHU
pPa3IUYHOrO0  Ha3HAYEHMs, MPOTEKTOPbI, LIEHTPATOPbI, CTAOUIN3ATOPHI,
KaauOpaTopsl, HaIJ0JIOTHBIE AMOPTU3ATOPBI.

[lepeBogHMKM choykaT JUisl COEIMHEHUS B OypWIIbHOM KOJIOHHE
AJIEMEHTOB C Pe3b00N Pa3MMUHOTO MPOdUis, ¢ OTHOMMEHHBIMU PE3hOOBBIMH
KoHIlaMu (pe3n0a HUMIENbHAS-HUIIEIbHAs, pe3b0a MyQToBas-myQToBas),
s TpucoeAuHEeHus 3aloitHoro pasurarens u T.[lm. [lo Ha3HaueHutio
MEPEBOIHUKY MOIPA3JIEISAIOTCS HA IEPEXOIHbIE, MY(DTOBBIE U HUNIIEIbHBIE.

[TporekTopsl NMpeaHa3HayeHbl ISl NPeJOXpaHEeHUs: OYypUIIbHBIX TPYyO U
COEIMHUTEIBHBIX 3aMKOB OT MTOBEPXHOCTHOTO U3HOCA, @ 00CaTHON KOJOHHBI —
OT TMPOTUpPAHUSA TMpU TMepeMelleHun B Hed OypuwibHbIX TpyO. OOBIUHO
OPUMEHSIOT TPOTEKTOPhl € IUIOTHOM MOCaaKOM, MNpeACTaBIsIoIIMe COoOoM
PE3UHOBOE KOJIbII0, HA/IETOE Ha OypWIbHYIO KOJIOHHY Haja 3aMKoM. HapykHbIii
IUMaMETp MPOTEKTOPA MPEBBIIIAET AUAMETP 3aMKa.

LleHTpaTopsl MPUMEHSIOT Uil MPEIYyNPEXKACHUS UCKPHUBJIEHUS CTBOJA
npu OypeHUH CKBa)KUHBI. BOKOBbIE 371€MEHTBHI LIEHTPATOpa KacaroTCsl CTEHOK
CKBOXWHBI, OOECre4YnBas COOCHOCTh OypWJIbHOW KOJOHHBI C  HEW.
PacnonaraioTcst ueHTpaTopbl B KOJOHHE OypwibHBIX TpyO B MecTax
npeanojaraeMoro usruba. Hanuuwe neHTpaTopoB MO3BOJISET NPUMEHATH
0oJiee BBICOKME OCEBbIE HAIPY3KH Ha JI0JIOTO.

Crabunu3aTopbl — 3TO ONOPHO-UEHTPUPYIOIIKUE BJIEMEHThl  JJId
COXpaHEHUS KECTKOW COOCHOCTU OypHIIbHOM KOJIOHHBI B CTBOJIE CKBaYKUHBI Ha
NPOTSKEHUH ~ HEKOTOpPbIX, HamOoJee  OTBETCTBEHHBbIX  y4acTkoB. Ot
IIEHTPATOPOB OHM OTJIUYAIOTCS OOJIBIIICH JITTUHOM.
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Kanubparop — pa3HOBUIHOCTH MOPOJOPA3PYIIAOIIETO HHCTPYMEHTA
Ut 00pabOTKU CTEHOK CKBAXKMHBI M COXPAHEHUSI HOMUHAIBHOTO TUaMeTpa ee
CTBOJAa B CJydae H3HOCa J0JioTa. B OypuibHOM KOJIOHHE KaluOpaTop
pa3MeIaT HEMOCPEACTBEHHO HaJ J0J0TOM. OH OJHOBPEMEHHO BBIIOJIHSET
POJIb LEHTpATOpa U YJIy4YIIaeT YCI0BUs PabOThI 10JIOTA.

HannonotHeiit amoptuzaTop (3a00iHBIN geMidep) yCTaHABIUBAIOT B
OypHJIBHOM KOJOHHE MEXIY JOJOTOM U YTSDKEICHHBIMH OypHIbHBIMU
TpyOaMu JI TalIeHUs BBICOKOYACTOTHBIX KOJICOAHWH, BO3HUKAIOIIUX IPH
pabote 10710Ta Ha 3200€ CKBaKUHBI.

[Tpumep KOMIIOHOBKYU OYypHIIBHOW KOJIOHHBI TTOKa3aH Ha puc. 4.24.

15 Hecrmmro

YET

23

1

2
11

21
11

23

Puc. 4.24. KomnoHnoBka OypuIbHON KOJIOHHBI:
[ — cTBOJ BepTiIIOra; 2 — IeBas BOCbMUHUTOYHAs pe3b0a;
3 — MepeBOJIHUK BEPTIIOTA; 4 — JeBask 3aMKOBasi pe3b0a; 5 — MepeBOAHUK
mranroBelil Bepxuuii (I1LIB); 6 — Beaymas TpyOa;
7 — mpaBasi BOCbMUHUTOYHAs pe3b0a; 8§ — MepeBOAHUK IIITAHTOBBIM
uxHul (IIINH); 9 — nmpaBas 3amkoBas pe3n0a; /() — mepeBoIHUK
npenoxpanutensublil (ITBI1); 7/ — 3amkoBast  pe3b0a;
12 —3amkoBas My(ra; /3 — BOCbMUHUTOYHAs pe3b0a;
14 — OypunbHas TpyOa nnuHoM 6 M; 15 — coeguHUTENbHAS My(PTa;
16 — nunnens 3amka; /7 — Ipe1o0XpaHUTEIBLHOE KOJIBIIO;
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18 — yrspxenurenbHbie OypuiibHbIe TPpYyOb! (YBT); 19 — nmepeBogHUK
nByxmydroseiit (IIBM); 20 — nieaTparop; 2/ — nepeBOAHUK
NIEPEXOIHBIN; 22 — HAAIOJOTHAS yTAKEICHHAs
OypuibHas Tpy0Oa; 23 — 10JI0TO

4.4.11uKJ1 CTPOUTEIBCTBA CKBAKHHBI

B umkn crpouTenbcTBa CKBaKUHBI BXOJIAT:

1) moaroroBUTENBbHBIC PAOOTHI;

2) MOHTaX BBIIIKH U 000PY/I0BAHMUS;

3) moAroToBKa K OypeHuto;

4) npornecc OypeHus;

5) KperieHrue CKBaKUHBI 00CaTHBIMU TPYOAMH B €€ TAMITOHAXK;

6) BCKpBITHE TIACTa M UCTIBITAHUE HA IPUTOK HEPTH U rasa.

B xoxe moaroroBUTENBHBIX padOT BBIOMPAIOT MECTO A1 OypOBOH,
MPOKJIA/IBIBAIOT MOABE3IHYIO JOPOTY, MOJABOASIT CUCTEMBI 3JIEKTPOCHAOKEHHUS,
BOJOCHAOXEHUS U CcBs3H. Ecnu penbed) MECTHOCTH HEPOBHBIN, TO TIAHUPYIOT
TUTOLIAJIKY .

MoHTaX BBIIIKK U 00OPYJOBaHUS MPOU3BOJUTCA B COOTBETCTBUU C
OPUHATOW N7 JAHHBIX KOHKPETHBIX YCIOBUM CXEMOW HX pa3MeIeHUSs.
O6opynoBaHue cTaparoTcs pa3MeCcTUTh TaK, YTOObl 00ecreynuTh 0€30MacHOCTh
B pabore, ynoOCTBO B OOCTY>KMBAaHHH, HHU3KYIO CTOMMOCTH CTPOUTEIHHO-
MOHTQ)XHBIX pPabOT M KOMIIAKTHOCTb B PACIIOJIOKEHUU BCEX JIIEMEHTOB
OypoBoii (puc. 4.25).

[logroroBka K OYpeHHMIO BKJIOYAET YCTPOMCTBO HANpaBJICHUS U
pOOHBIN MycK OypOBOM yCTAHOBKH.

B xome mnpoGHOro OypeHus mpoBepsieTcsl pabOTOCIOCOOHOCTh BCEX
AJIEMEHTOB U y3JI0B OYypOBOW YCTAaHOBKHU.

[Tpouecc OypeHus HaUMHAIOT, MPUBUHTUB MEPBOHAYAIBHO K BeAyLIEH
TpyOe KBaJpaTHOrO CeueHus J0J0To. Bpamias poTop, mnepenaroT uepes
BEYIYIO TpyOy BpallleHHue JOJIOTY.

Bo Bpemss OypeHHss NpPOUCXOIUT HEMPEPHIBHBIA cIycK (mojaaya)
OypWJIBHOTO MHCTPYMEHTAa TakuM 0Opa3oM, 4TOObI YacTh Beca €ro HUKHEU
4acTH NepeIaBajiach Ha J0J0TO sl obecneueHus 3QGHEeKTUBHOTO pa3pyIICHHUs
HOPOJBI.

B mporecce Oypenus ckBaxxuHa mocTeneHHo yriyounsercs. [locie Toro
KaK BeAyIas TpyOa BCs YHIET B CKBAXUHY, HEOOXOIMMO HApAaCTUTh KOJOHHY
OypwinbHBIX TpyO. HapamuBanue BBIIONHICTCS CIEAYIONAM 00pa3oM.
CHavana OCTaHaBIMBAIOT MPOMBIBKY. Jlasee OypuibHBIA HHCTPYMEHT
MOJHUMAIOT M3 CKBAaXXUHBI HACTOJBKO, YTOOBI Beayliass TpyOa MOJHOCTBIO
BbIIIa U3 poropa. [Ipm momoumm NHEBMAaTUYECKOrO KIMHOBOTO 3axBaTa
MHCTPYMEHT MOABEIIMBAIOT Ha porope. Jlanee Benyuryo TpyOy OTBUHUMBAIOT
OT KOJIOHHBI OYpPWJIbHBIX TPYO M BMECTE€ C BEPTJIIOIOM CIyCKalT B mypd —
CJIETKa HAKJIOHHYIO CKBaXXUHY TIyOMHOUM 15+16 M, pacmonaraemyio B Yriy
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OypoBoii. Ilociae 3TOro Kprok OTCOCAMHSIOT OT BEPTIIIOTa, MOJBEIIMBAIOT Ha
KpPIOKE Ouepe/lHyl0, 3apaHee MOJrOTOBICHHYIO TpyOy, COEOUHSIOT €€ C
KOJIOHHOM OypHJIbHBIX TPYyO, MOABEIICHHOW Ha POTOpPE, CHUMAIOT KOJIOHHY C
poTOpa, ONYCKAalOT €€ B CKBaXMHY W BHOBb I[OJBEIIMBAIOT HA POTOPE.
[logbEMHBIM KPIOK CHOBAa COEOUHSIOT C BEPTVIIOTOM M IOJHUMAIOT €ro ¢
Benyuied TpyOoi u3 mypda. Benyuryto TpyOy COEAMHSIIOT C KOJIOHHOM
OypWJIbHBIX TPYO, CHUMAIOT MOCIEAHIOI C pOTOPa, BKIIOYAIOT OypOBOM HAacoC
1 OCTOPOKHO JIOBOJAT A0J0TO A0 3a00s. [lociie aToro OypeHue npoaomKaroT.

/1
[

%ﬁ W ':? '?

Puc. 4.25. TunoBas cxema pa3MelieHus: 000pyA0BaHus, UHCTPYMEHTA,
3aMacHbIX YacTel U MaTepUalioB Ha OYpOBOIL:
1 — OypoBas BbIlKa; 2 — nebeaka; 3 — porop; 4 — OypuiibHbIE TPYOBI;
5 — cremnnaxu; 6 — UHCTpyYMEHTaJIbHAA IUIOLIA/IKa; / — IJIOLaAKa
0TpabOTaHHBIX JI0JIOT; 8 — X0O3sIiICTBEHHasA OyIKa;
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9 — oA Ka TIIMHOX039MCcTBa; /() — II0maaKa JJOBHIBHOTO
MHCTPYMEHTAa; /] — mIomagka roproye-cCMa30uHbIX MaTEpPUAJIOB;
12 — npuemHbIe MOCTKH; /3 — BepcTak ciecaps; /4 — cresnax
JIETKOr0 MHCTPYMEHTA; /5 — ouncTHAs cucrema; /6 — 3amacHele

€MKOCTH;
17 — riuHOMemanka; /8 — cunoBor npuBoA; /9 — HaCOCkI

[Ipu OypeHuH [0JIOTO TIOCTCIICHHO W3HAIIMBACTCS W BO3HUKACT
HEO0OXOIUMOCTh B €ro 3aMeHe. [[j1s1 3Toro OypuiIbHBIN HHCTPYMEHT, Kak U MpH
Hapall¥BaHUM, TOJHMMAIOT Ha BBICOTY, PaBHYIO JJMHE BeIyllell TpyOsl,
MOJIBEIIMBAIOT HAa POTOPE, OTCOCAMHSIIOT BEAYIIyl0 TPyOy OT KOJIOHHBI U
CIIyCKaIOT €€ C BePTIIIOroM B mrypd. 3aTeM MOJAHUMAIOT KOJIOHHY OYPHIIbHBIX
TpyO Ha BHICOTY, PaBHYIO JUTMHE OYPUILHOUW CBEYH, MOABEIIMBAIOT KOJIOHHY Ha
poTOpe, CBEYY OTCOCIUHSIOT OT KOJIOHHBI ¥ HIDKHHUUM KOHEI] €€ yCTaHABIMBAIOT
Ha CICNHUAIBHYIO TUIONIAJIKY — TMOJCBEYHUK, a BEPXHUU — HA CHCIIHATBHBIN
KPOHIUTEWH, HAa3blBa€Mbld MNaiblieM. B  Takod MOCIEA0BAaTEIBHOCTH
MOJHUMAIOT M3 CKBaXXHUHBI Bce cBeud. [lociie 3TOrO 3aMeHsIOT A0J0TO U
HAYMHAIOT CIyCK OYpUIILHOTO MHCTPYMEHTA. DTOT MPOLIECC OCYIIECTBISETCS B
MOpSIJIKE, 0OPaTHOM MOABEMY OYPHUIIBHOTO HHCTPYMEHTA U3 CKBAKMHBI.

Kperienne ckBakwHBI O0O0CaJHBIMH TpyOaMH ¥ €€ TaMIIOHaX
OCYUIECTBJISIIOTCA COTJIACHO CXeMbl, mpuBeneHHOM Ha puc. 4.5. llenbio
TaMIIOHaXka 3aTPyOHOT0 MPOCTPAHCTBA OOCATHBIX KOJIOHH SBIIAETCS pazoliie-
HUE MPOAYKTUBHBIX IJIACTOB.

XoTs B mporiecce OypeHus MpOyKTUBHBIE IUIACTHI YKe ObLTU BCKPBITHI,
WX U30JUPOBAM OOCaAHBIMU TpyOaMH ¥ TaMIIOHUPOBAHHEM, YTOOBI
MPOHUKHOBEHHWE HEe(PTH W Ta3za B CKBAXHHY HE MEMAI0 JalbHEHIIeMy
Oypenwuto. [locne 3aBepiieHus] TPOXOIKH NIl 0OecTeueHusl MPUTOKa HeTH U
ra3a TPOAYyKTUBHBIC IUIACTHI BCKPHIBAIOT BTOPUYHO mep(opanuoHHBIM
criocoboM. Tlociie 3Toro ckBaXkMHy OCBaMBaloOT, T.[ €. BHI3BIBAIOT MPUTOK B HEE
HedTH U raza. |y yero ymMeHbIIaOT AaBjieHue OypoBOro pacTBOpa Ha 3a00i
OJIHUM U3 CJIETYIOIIHUX CIIOCOOOB:

1) mpombiBKa — 3aMeHa OypoOBOrO pacTBOpa, 3aIMOJIHSIONIETO CTBOJ
CKBa)KHMHBI TIOCIIe OypeHus, 0oJiee JeTKON KUAKOCTHIO — BOJION WU HEPTHIO;

2) mopurHeBaHue (CBaOMpPOBaHHE) — CHIDKEHHE YPOBHS KUAKOCTU B
CKBOXHMHE TMyTEM CITyCKa B HACOCHO-KOMIIPECCOPHBIC TPYyObl M TMOJAbEMa Ha
CTJIBHOM KaHaTe crernuaibHoro mopiiHs (cBaba). Ilopiienr mmeeT Kiama,
KOTOPBIN OTKPBIBAETCS TPH CIYCKE W TPOIMyCKaeT 4Yepe3 ceds >KUIKOCTD,
sanonustomyto HKT. [lpu nogbeme xe KiamaH 3aKpblBa€TCs, U BECh CTOJIO
KUIAKOCTH, HAXOSIIANUCS HAJl TTOPIITHEM, BEBIHOCUTCS HA TIOBEPXHOCTb.

OT UCMNONB30BABIIMXCA MPEXKJE CIOCOOOB YMEHBIICHUS JABJICHUS
OypoBOro pactBopa Ha 3a00M, MPOJABIMBAHUS CXKATHIM Ta30M W a’paruu
(HachIlIEHUsT pacTBOpa Ta30M) B HACTOAIEE BpEeMs OTKa3aluCh IO CO00-
pakeHUsIM O€30aCHOCTH.

OcBocHUE CKBOXHHBI, B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH, MOXKET
3aHUMAaTh OT HECKOJBKHUX YacOB JI0 HECKOJIBKUX MECSIIEB.
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[Tocne mosiBaeHuss He)TH M Tra3a CKBaXHHY NPUHUMAIOT SKCILTya-
TalMOHHUKH, A BBIIIKY MEPEIBUralOT Ha HECKOJIbKO METPOB ISl OypeHus
O4YEpETHOM CKBAXMHBI KyCTa WJIM IIEPETACKUBAIOT HA CIEAYIOIIUN KYCT.

4.5.1IpoMbIBKA CKBAaXKHH

[IpoMbIBKa CKBaXMH — OJIHA W3 CaMbIX OTBETCTBEHHBIX OMEPAIINA,
BBITIOJIHAEMBIX Tpu OypeHuu. IlepBoHauanbHO Ha3HAYEHUE MPOMBIBKH OT-
PAaHUYMBAIOCH OYMCTKON 320051 OT 4YacTU4YeK BBIOYPEHHOW MOPOJBI M UX
BBIHOCOM W3 CKBaXXUHBI, a TaKXKe OXJaxiaeHueMm mosiota. OIHaKO MO Mepe
pa3BuTHS OypoBOTO Jena GyHKIIMKA OypOBOTO pacTBOpa PaCIIMPUIKCH. Ternepb
CIOZIa BXOJIAT:

1) [IBBIHOC YaCTHIl BEIOYPEHHOU MOPOJIBI U3 CKBAKHHBI;

2)[Inepenaua sHepruu TypOoOypy WM BUHTOBOMY JBUTATEINIO;

3)[npenynpexaeHrue MOCTYIUICHUS B CKBaXXUHY HE(TH, ra3a U BOJIBI,

4)[lynepkaHue 4aCTHYECK pa30ypeHHOH IOpPObI BO B3BEIICHHOM CO-
CTOSIHUM TPU MPEKPAIICHUH [UPKYJIISALNH;

5)JoxnaxaeHue u cMa3bIBaHUE TPYIIMXCS JETaNeH 10JI0Ta;

6) [ lymMeHbIlIeHHE TPEHUs OypUIIbHBIX TPYO O CTEHKH CKBaYKUHBI;

7) [ npenoTBpaIieHue 00BaJI0B MOPOJI CO CTEHOK CKBa)KUHBI,

8)LlyMEHBIIICHHE TIPOHHUIIAEMOCTH CTEHOK CKBa)XHHBI, OJjaromaps
KOPKOOOpa30BaHMIO.

CoOTBETCTBEHHO OypOBBIE PACTBOPHI JOKHBI YIOBIETBOPSITH PSITY
TpeOOBaHMIA:

1) [IBBINOJIHATH BO3JIOKEHHBIE (DYHKIINY;

2)[1He oOKa3bIBaTh BPEAHOTO BIMSHUS Ha OypHWIBHBIH WHCTPYMEHT H
3a001HBIe BUraTENH (KOppO3usi, abpa3uBHBIN U3HOC U T.[111.);

3)[1erko MpoKaYMBaTLCSA U OYMIIATHCS OT IIJlamMa U rasa;

4)[JObITh O€30macHBIMU ISl OOCITY>KHUBAIOIIErO0 TepcoHajga U OKpY-
YKAIOIIEH CPEIbI;

5)1OBITH YAOOHBIMH JIJISi TPUTOTOBJICHUS] K OYUCTKU;

6)JOBITh JTOCTYHMHBIMH, HEAOPOTUMH, JIOMYCKAaTh BO3MOXXHOCTH MHO-
TOKPAaTHOTO MCITOJIH30BAHUS.

Buabi 0ypoBbIX pACTBOPOB U UX OCHOBHBbIE MAPaAMeETPhI

[Tpu BpamarensHOM OypeHHN HEPTSHBIX W Ta30BBIX CKBAXKHH B Kaue-
CTBE TTPOMBIBOYHBIX KHIKOCTEH UCIIOIB3YIOTCS:

-[lareHTBI HA BOJHOW OCHOBE (TEXHHMYECKass BOJAA, €CTCCTBCHHBIC
OypOBBIC PACTBOPHI, TIIMHUCTHIC U HETITMHUCTHIC PACTBOPHI);

- ar€HTHI Ha YIJIEBOJOPOJIHON OCHOBE;

- areHThI Ha OCHOBE 3MYJIbCUI;

- ra3000pa3Hble U a3pPUPOBAHHBIE ATCHTHI.

69



Texnunueckas Boja — Hambosee MOCTyIHAs W JelieBas MPOMBIBOYHAS
KUAKOCTh. VIMes Mallyto BSI3KOCTb, OHA JIETKO ITPOKAYMBAETCS, XOPOILO yAAIIA-
€T IuaM ¢ 320051 CKBAXHMHBI U JIy4Yllle, YEM JAPYTHE JKUJIKOCTH, OXJIaXKIaeT
nos0To. OJIHaKO OHa IUIOXO YAEPKUBAET YaCTULBI BBIOYPEHHON MNOpPOAbI
(0cOoOEHHO TpU MpPEeKpalleHUU IUPKYISAIUMU), HE o0pasyeT yHpOoyHSIONIEH
KODKA Ha CTEHKE CKBa)XHHBI, XOPOIIO TOTJIOLAETCS HU3KOHAIIOPHBIMU
IacTamM,  BbI3bIBaeT  HaOyxaHWE  [JIMHHUCTBIX  MOPOJ,  yXYJIIAeT
POHUIIAEMOCTh KOJUIEKTOPOB HE(THU U rasa.

EcTecTBeHHBIM OYpOBBIM PACTBOPOM HA3BIBAIOT BOJHYIO CYCIEH3HIO,
00pa3yolylocs B CKBOKUHE B pe3yJIbTaTe TUCIEPTUPOBAHUS LIaMa TOPHBIX
nopoj1, pa30ypuBaeMbIX Ha BOJIE.

OCHOBHOE  JTOCTOMHCTBO  TPUMEHEHHUSI ECTECTBEHHBIX  OypOBBIX
pPacTBOPOB COCTOUT B 3HAYUTEILHOM COKpPAILEHUU MOTPEOHOCTH B MPUBO3HBIX
MaTepuajgax Ha WX IMPUTOTOBJICHHE U 00pabOTKy, YTO BEIET K yACLIEBICHUIO
pacTBOpoB. OHAKO MX KAYECTBO U CBOMCTBA 3aBUCIT OT MUHEPAIOTHYECKOIO
COCTaBa U MPUPOBI pa30ypuUBaeMbIX TIMH, CIOocOo0a U pexxuma OypeHus, TUna
MOPOAOpa3pyIIAOIIEr0 UHCTpyMeHTa. Hepelko B HUX BEIHMKO COAEp)KaHHE
abpa3uBHBIX YacTull. [loaToMy ecTtecTBeHHbIE OypOBbIE PACTBOPHI MPUMEHSIOT
B TeX CclydasX, KOIJa IO TIeoJIOro-CTpaTurpauyeckuM YCIOBHSIM HE
TpeOyeTcs MPOMBIBOYHAS KUAKOCTh BBICOKOI'O KaueCTBa.

['muHucThie OypoBblE pPACTBOPHI MOJYYWJIM HauOOJbIIEe paclpo-
CTpaHEeHHE TIpU OypeHuu CKBakuH. J{J11 OypoBOro jena HanOOJbIINN UHTEpPEC
NPEJCTABISAIOT TPU TPYNIbl TJIUHUCTBIX MHHEPAJOB: OEHTOHUTOBBIC
(MOHTMOPWJUTOHUT, OCWUIEIIUT, HOHTPOHUT, CAMOHUT W Jp.), KAOJIMHOBBIC
(KaOJIMHUT, TAJTya3uT, HAKPUT U JIP.) U THAPOCTIOAUCTHIC (MIUIAT, OpaBUa3uT
u ap.). Hamnydmvu kadecTBamMu, ¢ TOUYKH 3PEHUSI TPUTOTOBJICHHS] OyPOBOTO
pacTBOpa, 00JaJal0T MOHTMOPWJUIOHUT U JIpyTHE€ OCHTOHMTOBBIE MUHEPAJIbI.
Tak, u3 1 TOHHBI OEHTOHUTOBOW IJIMHLI MOXKHO IIOJYYHTH OKOno 1501m°
BBICOKOKQYECTBEHHOTO TJIMHUCTOrO PacTBOpPa, TOrAa KaK M3 TJIMHBI CPEIHErO
KayecTBa — 4 1+[18 M’, a M3 HU3KOCOPTHBIX IJIMH — MEHEE 3 M°.

[muHuCTBIE pacTBOPHI TIMHU3UPYIOT CTEHKH CKBaXXHHBI, 00pazys
TOHKYIO IJIOTHYIO KOPKY, KOTOpasi MPEMATCTBYEeT MPOHUKHOBEHUIO (UIbTpaTa
B Iu1acTbl. VX TUIOTHOCTh M BSA3KOCTh TAKOBBI, YTO PAaCTBOPHI YJIEPKUBAIOT
nuIaM pa30ypeHHON MOpoAbl J1ake B MOKOE, MPel0TBpallasl ero oceJaHue Ha
3200l MpU TmepepbiBax B MPOMBIBKE. YTSXKEJIEHHBIE TIUMHUCTBIE PACTBOPHI,
co3fgaBasi  OOJbIIOE MPOTHBOJABIECHHWE HA IUIACTBI, MPEAYNPEKIAIOT
IPOHWKHOBEHHUE IJIACTOBBIX BOJI, HETM M Tra3a B CKBaXUHY U OTKPBITOE
¢dbonTanupoBanue npu OypeHun. OAHAKO MO ITUM K€ MPUUMHAM 3aTPYIHEHO
OTJIEJICHUE YaCTHUII MOPOJIbI B IUPKYISLIIUOHHON crcTeMe OypOBOIro pacTBOpA.

OCHOBHBIMHM TIapaMeTpaMu OypPOBBIX PACTBOPOB SIBIISIIOTCS TUIOTHOCTD,
BS3KOCTh, TMOKa3aTeldb (QUIbTpaAlMK, CTAaTUYECKOE HAMNpsHKEHUE CHBUTA,
CTaOMIBHOCTh, CYTOYHBIM OTCTOM, COJICp)KAHHE TIeCKa, BOJOPOHBIN
IIOKa3aTellb.

[[1OTHOCT, TPOMBIBOUHBIX KUIAKOCTEH MOXKET OBITh pa3IUYHOM: Yy
pacTBOpoB Ha He(TAHOM OCHOBe oHa cocTabisgeT 890+980 xr/m°, y maio-
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DIIMHUCTBIX pacTBOpoB — 105001+[11060 Kr/M’, y yTsOKEIEHHBIX OypOBBIX
pacTtBOpoB — 10 2200 kr/M’ u Gonee.

Bri6op OypoBoro pactBopa TOJKEH OOECIEUUTh IPEBBIIICHUE TH/I-
POCTaTHYECKOT0 JaBJeHUsS CToJi0a B CKBaknHe riayomHor go 1200 m Han
mractoBbIM Ha 1001+[115 %, a st ckBaxkuH riryoke 1200 m — Ha 501+110 %.

IMoka3zaresr (uIbTpanMu — CIOCOOHOCTH pPAcTBOpa TPH OMpEIe-
JIEHHBIX YCIIOBHSIX OTJaBaTh BOJYy MOPUCTBIM mopoaaMm. Yem Oomblie B
pacTBope CBOOOJHOM BOJbI M YEM MEHBIIIEC TJIMHUCTBIX YACTHIl, TeM OOJbIlee
KOJIMYECTBO BOJIbI IPOHUKAET B IIACT.

4.6.0c¢/10:)KHEeHU, BO3HUKAIONIUE NIPH OypeHuH

B mpormecce mnpoBOAKM CKBaXMHBI BO3MOXKHBI Pa3HOTO pojaa ocC-
JIO)KHEHHUs, B YaCTHOCTU OOBaJibl TIOPOJ, TOTJIOMICHUS IPOMBIBOYHON
KUJIKOCTH, He]PTe-, ra3o- W BOJOMNPOSBICHUS, NMPUXBAThl OypUIBLHOTO HH-
CTpyMEHTa, aBapUM, UCKPUBJICHUE CKBAKHH.

OO6Banbl  MOPOJ  BO3HUKAIOT  BCJICACTBUE WX  HEYCTOMYHMBOCTH
(TpEIMHOBATOCTH, CKJIOHHOCTH  pa3OyxaTb IOJ  BIUSHHUEM  BOJBI).
XapakTepHbIMHU MMPU3HAKAMHU 00BAJIOB SIBJISTFOTCS:

1) 3HaUnTEIBLHOE MOBBIIICHUE JAaBICHUS Ha BBIKK]IE OYPOBBIX HACOCOB;

2) pe3Koe MOBBIIIEHUE BI3KOCTH TPOMBIBOUHOM KUJIKOCTH;

3) BBIHOC €10 OOJIBILIOTO KOJIMYECTBA O0JIOMKOB OOBAIMBILIMXCS MOPOJ U
T.[ 1.

[TornomieHre MNPOMBIBOYHOM JKUAKOCTH — SBJIEHHUE, IMPU KOTOPOM
KUJKOCTh, 3aKauMBaeMas B CKBOXKHWHY, YaCTUYHO WJIA TOJHOCTBIO TIOTJIO-
maercss miactoM. OOBIYHO 3TO MPOUCXOJUT MPU MPOXOXKICHUH ILIACTOB C
OOJIBIIION TOPUCTOCTHIO W TPOHMIIAEMOCTBIO, KOTJa IJIACTOBOE JIaBJICHHUE
OKa3bIBACTCS MEHBIIIE JABJICHUS CTOJ0a TPOMBIBOUYHOMN KUJIKOCTH B CKBaXKHHE.

MHTEHCUBHOCT,  MOIVIOIIEHUS  MOXET ObITb OT cjaaboii 1o
KaTacTpo(PUIECKOM, KOTJa BBIXOJ >KHUIAKOCTH HAa TOBEPXHOCTHh IIOJHOCTHIO
MpeKpaniaeTcs.

Jlns mpeaynpeskIeHUs MOTJIOIICHUSI TPUMEHSIIOT CIEAYIOIUE METOIbI:

1) lmpoMbIBKa 00JIETYEHHBIMU KUJTKOCTIMHU;

2)InukBUIAMsS TOTJONICHUSI 3aKyNMOPKOW KaHAJIOB, MOTJIOMIAIOIINX
KUJIKOCTh (3a cYyeT J00aBOK B HEE HMHEPTHBIX HAMoOJHUTENEH — acOecrta,
CJIFOJIbI, PUCOBOM IMIETYyXHU, MOJIOTOTO Top(da, IPEBECHBIX OMUIIOK, IeUI0(aHa;
3QJIMBKH OBICTPOCXBATHIBAIOIIMXCSI CMECEH U T. 11.);

3)[/1OBBIIIIEHUE CTPYKTYPHO-MEXaHUUYECKHUX CBOMCTB IMPOMBIBOYHOMN
KHUJIKOCTH (T0OABKOM JKUJIKOTO CTEKJIa, TOBAPEHHOM COJIM, U3BECTH U T. I1.).

["a30-, HE)TE- U BOJOIPOSBICHUS] UMEIOT MECTO TPHU MPOBOJKE CKBAKUH
yepe3 IIacTbl C OTHOCUTEJIBHO BBICOKMM JIaBJICHHEM, IPEBBIIIAIOIIUM
JaBJICHUE TPOMBIBOYHOW KMAKOCTU. Ilom geilcTBueM Hamopa BOIBI
MIPOUCXOJIUT €€ TEPeMB WM (POHTAaHMUPOBAHWE, a IOJ JSHCTBHEM Haropa
HeTH WM Ta3a — HENpepbiBHOE (OHTAHUPOBAHWE WU TIEPHOTUICCKUC
BBIOPOCHI.
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K wmeponpusitusaM, TO3BOJSIIONIMM H30€XaTh Tra3o-, HedTe- U BO-
JOTIPOSIBJICHUIA, OTHOCSATCS:

1)l mpaBUiIBHBIN BBIOOP MJIOTHOCTH TPOMBIBOYHOU KHUIKOCTH;

2)[lmpenoTBpalieHue MOHMKEHUSI €€ YPOBHS IMPU TMOJBEME KOJIOHHBI
OYpUIIBHBIX TPYO U NIPU MOTJIOMICHUHN KUJKOCTH.

[IpuxBaTbl OypWJIBHOTO HWHCTPYMEHTA BO3HHUKAIOT IO CIEAYIOIIUM
MPUYHHAM:

1)[loO6pa3oBaHKe Ha CTEHKAX CKBAXKHHBI TOJICTOM M JIMIIKOW KOPKH, K
KOTOPOU MpUiumaeT OypuiibHbIA HHCTPYMEHT, HaXOAAIIUNCA 0€3 TBUKESHHUS;

2)[I3aknMHUBaHKME OYpPWIBHOTO MHCTPYMEHTa B CYXKEHHBIX YacTsiX
CTBOJIa WJIM TIPU PE3KUX HCKPHUBJICHUSIX CKBXHHBI, MpU oOBajlax HeEyc-
TOMYMBBIX TIOPOJ, TPU OCKICHUM pa3OypeHHOW TMOpOJsI B cClydae
MPEKPALICHUS TUPKYJIISLHH.

JIukBUanMs MPUXBATOB — CJIOKHAS U TpyAoeMmKas ornepauus. [loatomy
HE0OXOMMO MMPUHUMATH BCE BO3MOKHBIE MEPBI, UTOOBI X U30EKATh.

ABapuu, BO3HHUKAIONIME NpU OypeHUU, MOXKHO Pa3ACIUTh HA YEThIPE
TPYIIIIB:

l)[laBapuu ¢ nonotamMu (OTBMHYMBAHUE JI0JI0Ta TPH CITYCKE HWHCT-
pyYMEHTa BCIEICTBUE HEIOCTATOYHOTO €ro 3akKpeIuleHHs, CJIOM J0JoTa B
pe3yibTaTe Meperpys3Ku u T. 11.);

2)[laBapuu ¢ OypUJIbHBIMU TpyOaMu U 3aMKaMu (CJIOM TpyOBI MO Temy;
CpPBIB pe3b0bI TPYO, 3aMKOB U MTEPEBOJHUKOB U T. 11.);

3)UaBapuu ¢ 3a00MHBIMH JBUTATEISIMU (OTBUHYMBAHUE, CJIOM BaJla WM
Kopmyca u T. 11.);

4)laBapun ¢ o0OcCagHBIMH KOJIOHHAMU (MX CMSATHE, pa3pyIICHHUE
PE3bOOBBIX COCIMHEHUH; MaJieHUE OTAEIbHBIX CEKIUMH TPyO B CKBAXXUHY U T.
1.).

Jns  NUKBUAALIMM aBapuidl MPUMEHSIIOT CHEHHUATIbHBIE JIOBUJIbHbBIC
UHCTPpYMEHTHI (puc. 4.26): NUIUIC, KOJIOKOJI, METYHMK, MArHUTHBIA ¢pesep,
nayk u apyrue. OgHako Jydile BCEro NMpefoTBpallaTh aBapHH, CTPOro CO-
OJIr0/1asi IpaBWJIA SKCIUTyaTallud 00OpYAOBAaHMS, CBOEBPEMEHHO OCYIECTBIISSA
ero AeeKTOCKOIUI0, MPOPUIAKTUKY U 3aMEHY.
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Puc. 4.26. JIoBUIbHBIE UHCTPYMEHTHI:
a — IUIKIIC; 6 — KOJIOKOJT, 8 — METYMK; 2 — MAaTHUTHBIN (pe3ep; 0 — mayk

[Ipu 6ypeHnn BepTUKAIbHBIX CKBAKMH BpaIlaTeIbHBIM CIIOCOOOM YacToO
BCTPEUYAETCS] CAMOIIPOM3BOJIBLHOE UCKPUBJICHUE CKBAXKHH, T.[|€. OTKIIOHEHHE UX
CTBOJIa OT BEPTHKAIBHOTO. VICKpUBIEHNE BEPTHKAIBHBIX CKBAKWH BIICYET 32
coboii psaAnx mpoOseM: HapylIeHHWE 3aIllJIJaHUPOBAHHOW CETKU pa3paboTKu
HE(QTSHBIX ¥ Ta30BbIX MECTOPOXKACHUIA, TOBBIIIICHHBIN H3HOC OYPHIIBHBIX TPYO,
yXyAIIEHUE Ka4eCTBa M3OJISIHMOHHBIX PabOT, HEBO3ZMOKHOCTh MUCTIOIB30BAHUS
IITAaHTOBBIX HACOCOB TMIPH AKCILTyaTalliy CKBAYKUH H T. JI.

[IpyurHaMU ~ WCKPHBIICHUS CKBXWH  SIBISIFOTCS  I'€OJIOTUYECKUE,
TEXHUUYECKHE W TexHosornueckue ¢pakropsl. K reonormueckum Qaxropam
OTHOCSITCS: HaJM4Yue B pa3pe3e CKBAKMUH KPyTONAaJaroUIMX IUIACTOB; YacTas
CMEHa MOpPOJ Pa3IWYHOM TBEPIOCTH; HAJUYME B IMOPOAAX, Uepe3 KOTOphIE
MPOXOJUT CKBAXKMHA, TPEIIUH U KaBEPH.

Texuuyeckumu  (pakTopamu,  CIHOCOOCTBYIOIIMMHU  HCKPHUBIICHHUIO
CKBaYKUH, SIBJISIFOTCS: HECOBMAIeHUE OCH OypOBOM BBILIKU C IIEGHTPOM POTOpa U
OCbI0 CKBXMHBI; HAKJIOHHOE TIOJOXKEHHE CTOJIa pOTOpa; MPUMEHEHHE
MCKPUBIIEHHBIX OypUIIbHBIX TPYO U T.[ 1.

K TtexHomornueckuM ¢akropaM, 0O0YyCIaBIMBAIOIIMM HWCKPUBJICHHE
CKB2)KWH, OTHOCSTCS: CO3/IaHME YpEe3MEPHO BBICOKHX OCEBBIX HArpy3oK Ha
J0JI0TO; HECOOTBETCTBUE THUIIA JIOJIOTA, KOJUYECTBA M KaYECTBA MMPOMBIBOYHOM
KHUJIKOCTH XapaKTepy MPOXOAUMBIX TOPOJI.

B cootBercTBUM € mepedyHCIEHHBIMU (DaKTOpamMH NMPUHUMAIOTCS MEphbI
[0 TPEJOTBPAIICHUIO HCKPUBJICHUS CKBAXXUH. B CIIOXKHBIX Te0JIOTHYECKUX
YCIIOBUSIX MpPHUMEHsIeTCs 0co0asi KOMIIOHOBKAa HM3a OypUIbHON KOJIOHHBI,
BKJIIOUAIOIIAs KaTuOpaTopsl U ieHTpaTopsl. KpoMe Toro, HeoOXo1mumo:
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- MOHTaX 00OpYyJOBaHUs MPOBOJUTH B COOTBETCTBUM C TEXHUYECKUMHU
YCIIOBUSIMU,

- THII JOJIOTa BBIOWPATh COOTBETCTBEHHO TUITY MOPOJI;

- CHIOKATbh Harpy3Ky Ha JOJIOTO U T.L /1.

4.7.HakJIOHHO HATIPaBJICHHbIE CKBAKHHbI

CKBaXUHBI, 111 KOTOPBIX IPOEKTOM MPEYyCMaTPUBAETCS ONPEIEIEHHOE
OTKJIOHEHHE 32005 OT BEPTUKAJIM, & CTBOJ MPOBOAMUTCS MO 3apaHee 3aJlaHHON
TPaeKTOPHUH, Ha3bIBAIOTCS HAKIIOHHO HAMPABICHHBIMHU.

HaknoHHbIE CKBaXUHBI OypsT, KOTJa MPOAYKTHBHBIE IUIACTHI 3aJIETat0T
[OJl AaKBaTOPHUSAMHM MOpEH, 03€p, pPEK, IO0J TEPPUTOPUSAMHU HACEIEHHBIX
IIYHKTOB, MPOMBIIIJICHHBIX OOBEKTOB, B 3a00JI0UEHHOM MECTHOCTH, a TaKXkKe
IUIs yIEUIEBICHUS CTPOUTENILCTBA OYPOBBIX COOPYKEHUH.

Pa3paborannbpie B HacTosiiee BpeMs BUAbI Npoduiiel A HaKJIOHHO
HAIpPAaBJIEHHBIX CKB)XHUH JEJATCS Ha JIBE TPYMIbI: NMPOPHIN OOBIYHOIO THIIA
(npencraBnsome co0OM  KPHUBYHO JIMHUIO, JIEKAI[yl0) B BEPTUKAIbHOU
IJIOCKOCTH) U TPOQUIN MPOCTPAHCTBEHHOTO THUIA (B BUIE MPOCTPAHCTBEHHBIX
KPUBBIX).

Tunel npoduiield HAKJIOHHO HANPABJICHHBIX CKBAXXWH OOBIYHOTO THIMA
IIpUBEICHBI HA puc. 4.27.
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Puc. 4.27. Tumnbl npodusielt HaKITOHHO-HAITPABICHHBIX CKBAKHUH:
1 — BepTHKaNbHBIA yYacTOK; 2 — ydyacTOK HaOopa yriia HaKJIOHA
CTBOJIA;
3 — IPSAMOJIMHEWHBIA HAKIOHHBIM YYaCTOK; 4 — y4aCTOK CHUKEHHUS yIa
HAaKJIOHA CTBOJIA

Kak Bumno u3 puc. 4.27, Bce tumbl mnpoduieli B Haydaie HMEIOT
BEPTUKANBHBIN y4yacToK. Ero rmybuna gomxHa ObiTh He MeHee 400]+[150 wm.
OkoHYaHUE BEPTUKAIBHOTO y4acTKa MPUYyPOUYUBAIOT K YCTOMYUBBIM MOPOAAM,
IJIe MOKHO 3a OJTMH peiic HabpaTh 3eHUTHBIN yron 5[ 1+[116 °.
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JUis OTKJIOHEHHUS CKBaXKMHBI OT BEPTUKAIU MPUMEHSIOT CHEIUalbHbIe
OTKJIOHSIIOIIME TPHUCIOCOOJICHUS: KPUBYIO OypuibHyi0 TpyOy, KpHBOU
NEPEBOJHUK, SKCIICHTPUYHBIN HUIIETh U OTKJIOHUTEIH Pa3INYHbIX TUIIOB.

B mocnennue ronmpl Bce Ooibliiee PAacpOCTpaHEHHE TMOIY4YalOT Bep-
TUKaJbHBbIC U HAKIIOHHBIE CKBAKMHBI, UMEIOLINE TOPU30HTAIbHBIE OKOHYAHUS
OOJBIION MPOTSHKEHHOCTU. JTO JIedaeTcss Hjs TOro, 4ToObl YBEJIHYUTH
IUIOMIA/lb TIOBEPXHOCTH, 4Yepe3 KOTOPYI0 B CKBOKHUHY MOCTymaeT HEPTh U
COOTBETCTBEHHO yBENIMYUTH AeOUT. OMHOBPEMEHHO CTaJl0 BO3MOXXKHBIM
U3BJIEKaTh B IPOMBIIUIEHHBIX MaciiTadax He(Th, CUYUTABIIYIOCS paHEe
HEU3BJIEKAEMOM BCIIEJICTBUE MaJOM MOIIHOCTH M HM3KOM MNPOHHUIIAEMOCTH
OPOAYKTUBHOIO Iuiacta. Kpome TOro ropu3oHTaqbHOE OKOHUYAHUE CKBa)KMH
pacnosararoT B IUIaCTE BBILIE MOJOIIBEHHOM BOJbI, YTO MO3BOJISET MPOAIUTH
nepuoJ1 6€3BOTHOM IKCIUTyaTallUH.

4.8.bypenne cKkBa:xKUH Ha Mope

KoHCTpykiuu OypOBBIX yCTaHOBOK, COOpYXaeMble Ha MOPCKHUX
TEPPUTOPHSX, 3aBUCAT OT MX IIyOMHBI. BapuaHThl UX COOPY>KEHHUS MOKa3aHBI
Ha puc. 4.28.

Puc. 4.28. Bubl OypoBbIX CKBaXUH

OaHO W3 pelleHuid — Ha MEJIKOBOJbE 3a0MBAIOT CBaW, Ha KOTOPBIX
YCTaHABIWBAIOT IJaTGOpMy, a Ha HEHl pa3MeniaroT OypOBYIO BBIIIKY U
HEeoOXouMoe 000pyTI0BaHHE.

Jlpyroii crocob — «IpoUIUTEY OEper, 3achllaB METKOBOILE TPYHTOM.

[Ipn OypeHun HEPTIHBIX W Ta30BBIX CKBAXKWH B TIyOOKOBOJHBIX
pailoHax MOpell U OKEaHOB WCIIOJIb30BaTh CTAaI[MOHAPHBIE IUIAT(HOPMBI
TEXHUYECKH CJI0KHO U IKOHOMHYECKHU HEBBITOJHO. /(1151 3TOrO Cilydasi co3aaHbl
I1aByure OypOBBIE YCTAHOBKHM, CIIOCOOHBIE CAMOCTOSATEIBHO WM C MOMOILBIO
OYKCUpPOB MEHSTh paiilOHbI OypEHHUS.

Paznuuaror camonoabeMHble OypoBbI€ IIATGOPMBI, MOTYNOrPY>KHBIE
OypoBbie TaTHopMbI U OypoBbIe TIATGHOPMBI TPABUTAIIMOHHOTO THUIIA.

CamonoabemHast OypoBas mJjargopMa  MpeACTaBiIseT  coOoi
IUTABYYMi TIOHTOH C BBIPE30M, HaJl KOTOPBHIM pACIIOJIOkKEHA OypoBasi BBIIIKA.
[loHTOH wuMeeT Tpex-, YeThIpex- WM MHOroyrojbHyto ¢opmy. Ha Heit
pa3menialorcss OypoBO€ M BCIIOMOraTelibHOe O00OpYJOBaHHE, MHOTO3TaXKHas
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pyOKa C KaroTaMu JUIsl DKUIaXa U pabdouyuX, AIIEKTpoCTaHiusa U ckiansl. [lo
yTiaMm m1aTOpMbl YCTAaHOBJIEHBI MHOTOMETPOBBIC KOJIOHHBI-OTIOPHI.

B Touke OypeHHs ¢ MOMOIIBIO THAPABIMYECKUX TOMKPATOB KOJIOHHBI
OITyCKAIOTCSl, JOCTUTAIOT JHA, OMUPAIOTCA HAa TPYHT M 3arnilyOssIFOTCS B HEro, a
miaTpopMa MOAHUMAETCS HaJ IOBEPXHOCThIO BoAbl. Ilocine oOkoHuaHus
OypeHusi B OIHOM MecTe IIaThopMy NEPEBOJAT B IPYTOE.

HaneXxHOCTh yCTaHOBKHM CaMONOIBbEMHBIX OypOBBIX MIaT(GOpPM 3aBUCUT
OT MPOYHOCTH IPYHTA, 0OPA3yIOIIEro THO B MECTe OypeHHUs.

IMosynorpy:kuble OypoBble MIAT(HOPMBI TPUMEHSIOT MPHU TIyOMHAX
3000]+1600 M, rae HEMPUMEHUMBI CaMOINOabeMHbIC TUaTGopmbl. OHU He
ONHUPAIOTCA HA MOPCKOE JIHO, a IUIABAIOT HAJl MECTOM OypeHHUs Ha OrPOMHBIX
noHtoHax. OT mnepeMenieHn Takue IIaThOpMbl YACPKUBAIOTCA SIKOPSMU
maccoit 15 T u 6onee. CranbHble KaHAThl CBSI3bIBAIOT MX C aBTOMATUYECKUMU
ne0ekaMH, OTrPaHWYMBAIOIIUMHU TOPU3OHTAIbHBIE CMEIIEHUSI OTHOCUTEIIBHO
TOYKHU OypeHUSI.

[lepBbie moMymnorpykHeie TIaTGOPMBI OBLTM HECAMOXOJIHBIMHU, M WX
JIOCTABIISUTA B palioH padoT ¢ MOMOIIbI0 OyKcUpoB. BriocnenctBum miar@opmel
ObLTM 000pY/IOBaHBI TPEOHBIMU BHHTAMH C TPUBOJOM OT 3JIEKTPOMOTOPOB
CYMMAapHOI MOITHOCTBIO 4,5 Thicay KBT.

HemoctatkoM momymorpy)HbBIX TUIAaTGOpPM SBISETCS BO3MOXKHOCTH HMX
MEepEMEILEHUS] OTHOCUTEIBHO TOYKU OypeHHs O] BO3IEHCTBUEM BOJIH.

bonee YCTOWYUBBIMU ABJISIIOTCS OypoBbie JIAT(OPMBI
rpaBUTAIIMOHHOTO THNA. OHU CHAOXXEHBI MOIIHBIM OCTOHHBIM OCHOBAaHHEM,
OIHUPAIOIIEMCSl Ha MOPCKOE JIHO. B 3TOM OCHOBaHMM pa3MeniaioTcs He TOJIbKO
HAIPABJISIIOIIME KOJOHHBI JJisi OypeHHs, HO TaKKe SUYeHKu-pe3epByapbl s
XpaHeHUsl 100BITON He(DTU U TU3EJIbHOTO TOIUIMBA, UCIIOJIb3YEMOro B KaUYeCTBe
HSHEPrOHOCUTEIISI, MHOTOUYHCIIEHHBIE TPYOOIIPOBOIBI.

Mopckoe THO B MECTE€ YCTAaHOBKU T'PABUTAIIMOHHBIX MIATHOPM JTOJKHO
ObITh THIATENHO TMOATOTOBJIEHO. Jlake HEOOJbIION YKIOH JHA TPO3UT
npeBpaTuTh OypoByio B [lu3aHckyro OammHiO, a HaJIW4YWe BBICTYIIOB Ha JHE
MOJKET BbI3BaTh packos ocHoBaHus. [loaTomy mepes mocTaHOBKOW OypoBoOit
«Ha TOYKY» BCE BBICTYMAIOIINEC KaMHHU YOMPAIOT, a TPEIIVMHBI M BIATUHBI HA
JTHE 3aJI€JIbIBAIOT OETOHOM.

Bce Tumbl OypoBbIX mmiaTopM JOHKHBI BBIACPKUBATH HAIMOp BOJH
BBICOTOM 10 30 M, XOTSI TaKMe BOJIHBI M BCTpedaroTces pa3 B 100 mer.

4.9.91eKTPpOUMNYJILCHBIN c1ioco0 Oypenus (Ba:xos B.M.)

DNEeKTPOUMITYJIbCHBIN croco0 OypeHHs CKBaXUH B TOPHBIX MOPOJaX
SBJISICTCS PUHIIUITUAIIEHO HOBBIM CITIOCOOOM pa3pyIIeHUsI.

[Ipu BO3JECHUCTBUU MMITYJIbCHOTO BBICOKOT'O HaMpsHKEHUS
MHUKPOCEKYHJHOM [JIMTEIBHOCTA HAa TOPHYIO MOPOJY, PACIOI0XKEHHYIO B
AIEKTPOU3OISAIUOHHON KUAKOCTH (B TOM 4YHCJIE€ W B BOJE), IMPOUCXOIUT
BHEJIPEHUE KaHaja 3JIEKTPUYECKOr0 pa3psa B FOPHYIO MOPOAY. DTO SBIICHUE
OTKPBITO B TOMCKOM TMOJUTEXHUYECKOM YHHUBEPCHUTETE H©  MOJIYYEHO
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CBUJIETENILCTBO Ha OTKpbiTHE (CBUAETENHCTBO Ha OTKpbITHE Ne A-122 ot
29.04.1998 ¢ mpuoputerom ot 14.12.1961 / A.A. BopobOnes, I'.A. BopoOnes,
A.T. YenukoB. 3aKOHOMEPHOCTH MPOOOS TBEPAOTO MUAICKTPUKA HA TPaHULIC
pazzena ¢ JKUJIKUM JIU3JIEKTPUKOM IPH I€UCTBUM UMITYJIbCA HAIIPSKEHUS).

Jlanee B odToM KaHane 3a Bpems 10°+[110°"c Bemensercs
ANIEKTpUYECKas DHEpPrus, 3amaceHHas BO BHEIIHEM BBICOKOBOJIbTHOM
reHeparope uMiyibcHbIX HanpsbkeHud (I'MH). Ilpu sTtom mpoucxoaut
AJNIEKTPOB3PHIB B TOpHOW mopoae. Pabouum TenoM (MHCTPYMEHTOM),
pa3pylIaroliM TOPHYIO MOpPOAY, SBJIIETCS IUIa3Ma KaHajla pas3psiaa, KoTopas
HE U3MEHSET CBOMX XapaKTepUCTHK OT pa3psaa K paspsay, T.lle. He
W3HAIIMBAETCS U HE cTapeeT. DiekTpouMiyiabcHbiM (OU) crmocobom Moryt
OBITh pa3pylleHbl NPAaKTHUYECKU BCE TOPHBIE MOPOJIbI, UCKIOYas MOPOAbI C
OUYEHb BBICOKOW (METAJUTMYECKOMN) 3IIEKTPONpPOBOIHOCTHIO. [IpeoOpa3zoBanue
anekTpudeckoir sHeprum [MH B MexaHumueckyio paboTy paspylieHus
MPOUCXOAUT HEMOCPEACTBEHHO B TOPHOM mopoae 0e3 MpoMEKyTOYHBIX
CTyNeHel TpaHchopmanuu.

Pazpyumienne ropHoil mopoasl OCyIIECTBISETCS KPYIHBIM CKOJIOM. JTO
oOecrieunBaer Bblcokuid KIIJ[ mepexonma sHepruM HakomuTels B padoTy
pa3pylieHHs, HHU3KYI0 JHEProeMKOCTh U BBICOKYIO MPOU3BOJUTEIBHOCTD
OTOOMKHU TOpPHOW TOpoAbl Ha 3a00€ CKBaXKMHBbI. KOHCTPYKIUS 3JEKTPOIHON

CHUCTEMBI obecrnieunBaeT aBTOMAaTHYECKOE peTyJIMpOBaHKE
MIOCTICIOBATEIBHOCTH  pa3pabOTKu  3a00s1 CKBOKWUHBI W pa3paboOTKy ee
aMamMeTpa, YTO HCKIIYaeT HeoOXOJAMMOCTh BpalieHusi OypoBOTO

HAaKOHEYHUKA W UCIOJIb30BaHUS JPYTHX BHUIOB MEXAHWYECKHX Harpy3oK.
N3Hoc OypoBOro HaKOHEUHHMKAa HE3HAYUTENIEH, YTO IO3BOJSET MPOXOAMUTH
COTHM METpPOB CKBaXMH 0€3 CMeHbl OypoBOro HakoHe4YHHKa. Bce 3T0
MO3BOJISIET M3rOTaBIMBATh 3JIEMEHThI OYpOBOrO CHapsiAa U3 PAIOBBIX CTAJIEH.
OCOOEHHOCTBIO  3JNEKTPOUMITYJIBCHOTO  crmocoda  OypeHus  sBIseTCA
CYILLIECTBEHHOE BoO3pacTaHue 3(P(PEKTUBHOCTU TMPOXOAKU C YBEIHYEHUEM
auamMeTpa CKBaXKMHbI (OypOBOr0 HAaKOHEYHWKA) MPHU YCIOBUM ONTHUMHU3ALUU
pexxuma OypeHusl.

VYnpoieHHas TexHonoruueckas cxema U OypeHus: CKBaXXUH BKIIOYAET
HUCTOYHUK BBICOKOTO uMITyJbcHOTo HampspkeHus ([TMIH), OypoBoit cHapsn,
CIIyCKOMObEMHOE YCTPOUCTBO, CUCTEMY IPOMBIBKM CKBaXMHBI. OOIIMI BH
OypoBOro cHapsiia mpejcTaBieHbl Ha puc. 4.29. ['maBHBIMU 3JIEMEHTaMU €ro
ABISIOTCS OypoBOW HAKOHEYHHK [, KOJIOHHA OypWJIbHBIX TpyOo 2,
BBICOKOBOJIBTHBIN BBOJA 3. llepenaya MMITyJIbCOB BBICOKOTO HANPSIKEHUS OT
['MH x OypoBOMYy HAaKOHEYHHMKY OCYIIECTBIISETCS Yepe3 BBICOKOBOIHTHBIN
BBOJ 3 MO LEHTPAIBHOMY TOKOIIPOBOJY, PACIOJIOKEHHOMY KOAaKCHAJIbHO B
KOJIOHHE OYypWJIBHBIX TpyO, KOTOpPBIA 3apUKCHpPOBAH BHYTPU KOJIOHHBI C
MOMOIIBI0  U30JATOpPOB. bypoBoit HakoHeunuk (puc. 4.30) cocrout u3
COBOKYIHOCTH  BBICOKOBOJIBTHBIX [ W 3a3€MJIGHHBIX 2  DIJIEKTPOOB,
OOBEAMHEHHBIX B €AUMHYI0 KOHCTPYKIIMIO, HO JIEKTPUUECKH H30JIMPOBAHHBIX
IpYT OT Apyra U30J5TOPOM 3.
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Puc. 4.29. O0uuit Bug 6ypoBOoro cHapsa:
1 — OypoBoO# HaKOHEYHUK quameTpoM 270 MM;
2 — OypoBbie TpyObI tuameTpom 200 MM;
3 — BBICOKOBOJIBTHBIN BBOJ]
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Puc. 4.30. BypoBoil HaKOHEUHHUK AuamMeTpoM 270 Mm:
1 — BBICOKOBOJIBTHBIN JIEKTPOJ; 2 — 3a3€MJICHHBIN 3JIEKTPO;
3 — u30JATOp OYPOBOr0 HAKOHEYHUKA,
S — paccTosiHre MEXy 3JIEKTPOIaAMU

CxeMbl TpPOMBIBKA CKBaXWH npu DM OypeHHH CYHIECTBEHHO HE
OTINYAIOTCS OT TPATUIIMOHHBIX IS MEXaHUYECKUX CIIOCOO0B OypeHus. YcThe
CKBaYKUHBI o0opyayercs KOHJTyKTOPOM. Hupkynanus KUIKOCTU
oOecrieunBaeTcs HacocoM. BpIHOC 1IIamMa OCYIIECTBISETCA TOW  JKe
KHUIAKOCTHIO, B KOTOPOH MPOUCXOJIUT pa3pyIllIeHHEe TOPHON MOpOabI Ha 3a00e
ckBaxuHbl. [1lnam ocaxkmaercss B OTCTOMHUKAX WM YJalseTcsl MpHU MOMOIIU
[UKJIOHOB. B KauecTBe MPOMBIBOUYHOW KUIAKOCTA MPUMEHSIIOTCS Pa3IUYHbIC
pacTBOpbl Ha HEPTAHOU OCcHOBE. Bo3MOxkHO OypeHre Ha TEXHUYECKOU BOJIE U
pacTBOpax Ha BOJHOM OCHOBE.

K nacrosiiiieMy BpeMeHU Npu JIaOOpaTOPHBIX UCTBITAHUSIX JOCTUTHYTHI
CIIEAYIOIINE XapaKTepUCTUKu Oypenus (tadi. 4.3)

Taomuna 4.3
JIOCTUrHYTbI€ XapaKTePUCTUKH IJIeKTPOUMITYJIbCHOT0 OypeHust
JIMAMETP CKBAKHH, MM 80+ 1100
ryonHa OypeHus, M 10 270
DHEPIHUs, 3armacaemasi BBICOKOBOJIbTHBIM UCTOYHUKOM 0,10+0120

HMMITYJIbCOB, KJIK

CpeIHsIsl CKOPOCTh OYpEeHUs ITPU YaCTOTE CJICJIOBAHUS UMITYJIbCOB 10 umr/c:

JTAMETP CKBAXKUHBI, MM nopoja cpeaHss
CKOPOCTb,
M/4Jac
160 OKBapLOBAHHBIN MMECYAHUK 5,0
180 MUKPOKBAPLMTHI 6,0
250 BEYHasi Mep3J10Ta C BAJIyHAMH U 14,6
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| IIPOCIONKAMU JIbJ1a |

DIEeKTPOUMIYJIbCHBIN CIIOCOO MO3BOJISIET OYPUTHh CKBAXXUHBI C OTOOPOM
KEpHa, BO3MOXHO OypeHue CKBaXHH Jt000H ¢opmbl. [IpakTuuecku ObLIO
BBINIOJIHEHO OypeHHe CKBaXMH KBAJPATHOIO, 3JUIMIICOOOPA3HOr0 CEYECHH.
Arnipuopu BO3MOKHO 3(D(PEKTUBHOE UCKPUBIIEHHE CKBAKUH M MHOT03a00iHOE
OypeHue.

S.I1i1acToBasi JHeprus, TeMIepaTypa u 1aBJIeHUE B CKBAaKUHeE.

PexxuMbl IKCIIYaTAIUU 3aJ1eKel
S5.1.I1i1acTroBas JHeprus

IThacmoseaa 3uepeus — COBOKYIHOCTb T€X BUIOB MEXAHMYECKOU H
TEIUIOBOM sHepruu ¢umonna (He@Th, Ta3 M BOAA B TOPHBIX MOPOJAX,
XapaKTePU3YIOIIUECS TEKy4YEeCThI0) U FOPHOM MOPOJBI, KOTOPhIE MOTYT OBITH
MIPaKTUYECKU HUCII0IB30BaHbI IPU 0TOOpE HEPTH U rasza. I maBHbIE U3 HUX:

1. DHeprus Hanmopa 3aKOHTYPHBIX BOJ 3ajexell HeTH U rasza.

2. DHeprusi ynpyroro cxaTusi TOpHOM MOpoJsl U (IrouIa, B TOM YUCIE
rasa, BbIJECJIMBIIETOCS B CBOOO/IHYIO (ha3y U3 PaCTBOPEHHOTO COCTOSHUS IIPU
CHW)KCHUU JIABJICHHUSL.

3. HacTp IrpaBUTAllMOHHON 3HEPIMH BBIIENIECKALIUX TOJII, pacxomyemMas
Ha IUIacTHYecKue JedopMaluu  KOJJIEKTOpPA, BbI3BAHHBbIE CHU)KEHHEM
IUIACTOBOTO JIABJICHUSI B KOJUIEKTOPE B pe3ysbTrare oToopa (uironaa u3 Hero.

4. Terno ¢uronna, BBIHOCUMOE UM Ha MOBEPXHOCTH MPHU SKCILTyaTalluu
CKkBaXuH. [IpakTnuecku 3HauMMa HE BCs DHEPrus IUIACTa, a JIMIIb Ta €€ YacTb,
KOTOpasi MOKET OBbITh HCIOJIb30BaHA C JOCTATOYHOU 3(PPEKTUBHOCTHIO MPH
DKCIUTYaTallui CKBaKUH.

5.2.Temnepatypa u 1aBjieHHe B TOPHBIX IOPOAAX U CKBAKHUHAX

[ToBbIlIeHHE TeMIIepaTypbl TOPHBIX MOPOJ C TIyOUHON XapaKTepus3yeTcs
2eomepmuyeckum 2paduenmom (BEIMUMHON NpUpallleHus TeMIlepaTrypbl Ha
100 M riryOuHBI, HAYMHASL OT M05CA OCTOSIHHON TeMIEepaTyphbl):

- 100(7' - T'¢p)
H-h
rae I — TeMmepaTypa ropHbix mopox Ha rayoune H , M (8 °C); Tep — cpemmss

b

TeMIepaTypa Ha ypOBHE MOsCa TOCTOSIHHON T'0I0BOI TeMIlepaTypbl B JaHHOM
paiione, °C; h — riy6uHa mosica IOCTOSIHHOW TOJOBOM TeMmeparypsl, M (Ha
HedTerasoBeIx MecTopokaeHusax /1= 25+ 30 m),

['eoTepMUYeCKUil TpagueHT Ui PAa3IMYHBIX PAHOHOB MEHSETCS B
npeaenax 1[1+0110 °C/100[ /M. B mopomax ocagouHoit Toiimy HaOII01aeTCs
0osiee ObICTPOE MOBBINICHUE TEMIEPATYPHI C IITyOMHON, YeM B U3BEP)KEHHBIX U
MeTamoppuyeckux mopomax. B cpemHeM Ui OCaJAOYHOTO  yexJja
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reOTepMUUYECKUN TpagueHT npuHumaetrcs paBHbM 3 °C/1000m. Cpennue
reOTEPMUUYECKUE TPATUEHTHl 11 OCBOCHHBIX IIIyOMH HE(TSAHBIX U Ta30BbIX
MECTOPOXKACHUN MpUBEAEHBI B Ta0M. 5.1.
[InactoByro Temreparypy Ha riayomHe H MOXHO paccyuTaTh IO
YPaBHEHHUIO PETPECCHUH:
T=T+(H-H),
rne T — nmacrosas Temmeparypa (B °C) ma rmy6ume H = 2000m, I

- reorepmuueckuii rpaaueHt B °C /m (Tabm. 5.1).
Tabnuna 5.1
3HauyeHuUe MJIACTOBbIX TEMIIEPATYP U Fe0TEPMUYECKUX IPATHUEHTOB
B ra30BbIX, TA30KOH/EHCATHBIX U HEPTAHBIX MECTOPOKIEHUIX

Paiion H,m T,°C [, °C/100m r=T+(H-H)
3anaonas Cubupo
TromeHckas
06J1aCTh 400+3070 13+100 3,1 61+0,031(H-2000)
Kpacrospcknii 820+2560 12+60 3,0 43+0,030(H-2000)
Kpai
Tomckas u 1550+4520 49+143 3,6 68+0,036(H-2000)
HoBocubupckas
obacTu 660+4080 3+95 2,3 42+0,023(H-2000)
Bocmounas Cubupo 600+2700 12+33 0,9 27+0,009(H-2000)
Sxyrus
Hpxytckas o6macte 120+2420 3+81 3,1 61+0,031(H-2000)
Hanvuuii Bocmox 200+3290 20+125 2,8 76+0,028(H-2000)
CaxanuHckas 00J1.
Kamyarckas 0011

Hapsimy ¢ temmepaTypodi Ha CBOMCTBA TOPHBIX NOPOJ CYIIECTBEHHOE
BIIMSIHUE OKa3bIBAET JIaBJICHUE.

I'opnoe oOasnenue 00YCIOBIEHO BECOM BBIIIEISKAIIUX MOPOJ,
UHTEHCUBHOCTBIO W  TPOJOJIKUTEIBHOCTBIO TEKTOHMUYECKHX IPOILIECCOB,
(U3BUKO-XUMUYECKUMH TIpeBpamieHussMu nopoa u T.[lm. Ilpu wu3BectHOM
MOIIHOCTH /4 © P IUIOTHOCTH KaXIOTO CJIOS TOPOJI GEPMUKATIbHAA
Komnonenma 20pno2o oOaenenus (B Ila) omnpenensercs crieayronmm
YPaBHEHUEM:

pT.B. - gz pihi ’

i1
rae & — ycKopeHue CBOOOJIHOTO MaJIeHUus; 77 — YKCIIO0 CJIOEB. DTO YPaBHEHUE
BBIPAXkKAET F€0CTATUUYECKOE JaBIICHUE.

3HaueHUE OO0K0B020 20pHO20 OagjleHUs OIPEICIICTCS BEIUYUHON
BEPTUKAIILHON KOMIIOHEHTHI JaBieHus, kodddummentom [lyaccona mopon u
reoJIOrMYecKUMH cBoiicTBamu mopoj. KoadduimeHt mponopruruoHaaIbHOCTH
MEXKJy BEpPTUKAJIBLHOW W TOPU30HTAIBHON (OOKOBOHM) COCTaBISIONIMMU
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TOPHOTO JABJICHUS W3MEHSETCS B 3aBUCHUMOCTH OT Tura nopoid ot 0,33 (s
necyanukoB) 70 0,70 (1151 TPOUYHBIX TOPOJ] THUIIA AJIEBPOJIUTOB).

Ilnacmoeoe oOasnenue — BHYTpPEHHEE AaBJICHUE >XUAKOCTH M rasa,
3aMOJIHSIONMX MOPOBOE MPOCTPAHCTBO MOPOJbI, KOTOPOE MPOSBISIETCS MPHU
BCKPBITUM HE(PTEHOCHBIX, FTA30HOCHBIX M BOJOHOCHBIX IiacToB. OOpa3oBaHue
IJJACTOBOTO JIABJICHUSI SBJISIETCS PE3YJbTaTOM T€0JOTHYECKOTO pPa3BUTHUS
peruoHa. OHO  ompeAesnsieTcss KOMIUIEKCOM  NPUPOJHBIX  (haKTOPOB:
r€OCTaTUYECKUM, TE€OTEKTOHMYECKUM U THAPOCTATUYECKUM JIaBJIICHUSIMU,
CTENEHBIO COOOIIAEMOCTH MEXAY IJIAaCTaMU, XUMUUYECKUM B3aUMOJCHCTBUEM
KUAKOCTH U TIOPOJbl, BTOPUYHBIMHU SIBICHUSMHU IIEMEHTAIUU TOPUCTHIX
IPOHUIAEMBIX IUIACTOB H T.[ /1. 3HAYEHUS IJIACTOBOIO aHOMAJIBHO BBICOKOTO
JNABIICHUS MOTYT CYLIECTBEHHO pa3auyaThCid B pa3HbIX peruoHax. Jus
OOJBIIE YacTH MECTOPOXKACHUIM TIACTOBOE JaBIICHHE OOBIYHO pPaBHO
TUAPOCTATUYECKOMY.

T'uopocmamuueckoe oasnenue (B I1a) — naBnenue cronda KUJKOCTU HA
HEKOTOPOH TITyOHHE

pr = gPxH,
rae Py — IVIOTHOCTH CTOJI0A KMAKOCTH, KI/M>; H — BBICOTA CTONI0A KHMAKOCTH,
M.

5.3.Ycii0Busl IPUTOKA KUIKOCTH U ra3a B CKBaKMHbI

Kaxxmas HedTsiHass 1 ra3oBas 3aJie’Kb 00J1aJ1aeT 3aImacoM e€CTECTBEHHOM
IJIACTOBOM  JHEPIHM, KOJMYECTBO KOTOPOM OMNPEAENSACTCS  BEIWYMHOU
MJIACTOBOTO JABJICHHS W OOIMM 00BEMOM BCEH CHUCTEMBI, BKITIOUast HEPTIHYIO
Y BOJISIHYIO 30HY.

Jlo BCKpBITHS IUIacTa CKBAXKMHAMHU KHUJKOCTb M Ta3 HaXOJATCS B
CTaTUYECKOM COCTOSIHUM W PaCIojararoTcs MO BEPTUKAIU COOTBETCTBEHHO
cBOMM IUIOTHOCTSAM. Ilocie Hadanma HsKcIulyaTallud paBHOBECHME B ILIacTe
HapymIaeTcs: J>KUJIKOCTH W Tra3 IMepeMEeIIaloTCsd K 30HaM TMOHMKEHHOTO
JaBJIeHUsI, OJIIDKE K 3a005IM CKBaXXUH. DTO JBUKEHUE MIPOUCXOIUT BCIICICTBUE
pasHocTH (TIepenana) miacToBoro (HauaabHoro) nasinenus ( Py ) u 1aBiueHus y

3a00eB ckBaxuH (P = Psa6 ). HakomienHas miacToBas SHEPIUs pacXOdyeTcs
Ha [EepeMENICHUE KUAKOCTH U ra3a 0 IJIACTy M MOJBEM MX B CKBa)XHMHAX, a
TaK)K€ Ha INPEOJOJIEHHE CONPOTHBJIECHUH, BO3HUKAIOIIMX MPHU ITOM
IIEPEMEILICHUH.

B 3aBucuMOCTH OT reOJOTMYECKUX YCIOBUHM M YCIOBUW JKCILTyaTallWH,
IJIaCTOBAsi PHEPTUsl MPOSIBISETCS B BUAE CHII, CIIOCOOCTBYIOIIUX JBUKEHUIO
(barouoB.

Ha YCTbC CKBAXHMHBI BCCTJa HMCCTCA KaKOC-TO JIaBJICHHUC Py,
Ha3bIBACMOC YCTHCBBIM. Torz[a

Pyas - Py = plgUH = 107 0,
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rae P — mnotHOCTH )upKocTH (Kr/m?), & - yckopeHHue cBOOOJHOTO MajIeHus,
pasHoe 9,81 m/c* (11 npUOIKEHHBIX pacueToB npuruMaior & = 10 m/c?); H
—ryOuHa 3aneranms mmacta, Mm; 10° — mepesommoit xod(duument, Ila/m.
Pasnocts (P - Piag) HaswiBaoT jgenpeccueii CKBakuubl. IlodTOMy, dem
BBIIIIE JICTIPECCUS], TEM OO0JIbIlIEe MPUTOK HE(PTU HA 320011 CKBAKUHBI.

Koy punueHT nMpoayKTUBHOCTH CKBAXKMH — KOJUYECTBO HEPTH U
raza, KOTOpoe€ MOXKET ObITh JOOBITO M3 CKBOXXHHBI MPHU CO3JIaHUM Tepernaja
naBiaeHuss Ha ee 3aboe 0,1 MIla. B 3aBucumMocTH OT BHIOB JHEPIrUH,
UCIIOJIb3YEeMbIX MpU O0TOOpe (IIIONA0B W3 IJ1acTa, pas3IMyaloT PEKUMbI
AKCIUTyaTallu 3aJIEKEN: 6000HANOPHBLIL, 2A30HANOPHLLIL, PACMEOPEHHO20,
2a3a u 2pasumayuOHHbLIl.

Booonanopmuwtii  pesxcum  CBi3aH C  BBITECHEHHEM HepTH H
MEPEMEILICHUEM €€ IO KaWUIIpaM B IUIACTE 3a CUET HAopa KOHTAKTUPYIOLIEH
C HeW BOABL. Pa3nuuyaror KECTKMM M yIPYTHM BOJOHAIIOpPHBIE peXuUMBbI. 1Ipu
KECTKOM BOJIOHAIIOPHOM pEKUME HE(PTh K CKBaXKMHAM IMEPEMEIIAETCS 3a CUeT
KpPaeBbIX M MOJOIIBEHHBIX BOJ, KOJIUYECTBO KOTOPBIX MOMOJHSETCS 3a CUET
aTMOC(EpHBIX  OCaJKOB U  TOBEPXHOCTHBIX  BOJOEMOB.  YTNpyrui
BOJIOHATIOPHBIM PEKUM KCILTyaTallid OCHOBAH Ha YIIPYTOM COKaTHU KUIKOCTU
(BOABI) U TOPHBIX MOPOJ IJIACTOB B €CTECTBEHHOM COCTOSIHUM M HaKOTUICHUU
UMU yIIPYTON SHEPTUH.

Kospduuuent nedpreoraaun miacra (K — oTHOmIEHNE U3BIIEKAEMBIX
3alMmacoB K HAYalbHBIM TEOJIOTMUECKUM 3amacoM HedTH WM Trasza) TpH
BOJIOHAIIOPHOM pEeKUME caMblil Bbicokui — 0,5 + 0,8.

T'azonanopustii pescum CBsI3aH ¢ IEpeMeIIeHHeM He(pTH B Kammuisipax
miacTa MoJl JaBJI€HUEM KOHTAaKTHPYIOLIEro ¢ HeW rasza (paciIMpeHus razoBOon
wanku), npu 31oM Ky = 0,4 + 0,7. Pescum pacmeopennozo 2a3a Xapakrepeu
Ui HEe(PTSHBIX MECTOPOXKJICHUM, Y KOTOPBIX CBOOOJHBIM Ta3 B 3alieku
OTCYTCTBYET, @ B HE(TAHYIO YacTh IIJJaCTa MPAKTUYECKH HE IMOCTyHaeT
riactoBasi Boja. J[BuKyiiei cuiioi, criocoOCTBYIOLIEH NepeMelieHno Hedtu
B IJJaCTe K 320010 CKBAXKHUHBI, B 3TOM Clly4ae SIBJISIETCS PACTBOPECHHBIN ras.
Koaddumment negreornaun npu pekuMe pacTBOPEHHOIO ra3a OUYE€Hb HU3KUU
u cocrasister 0,15+0,3.

I'pasumayuonnvui  pexrcum SKCIUTyaTallud  HE(QTAHBIX  CKBaXKHUH
HAcTyrmaeT OOBIYHO TIPU IIOJHOM MCTOIICHUHM IIJIaCTOBOM »Hepruu. Ilpum
IPaBUTAIIMOHHOM  pEeXUME IUlacTa €IWHCTBEHHOM JIBIKYIIEH  Ccuion
nepeMenieHust HeTu Mo KanmwuIsipaM IutacTa siBIsSETCs Cujla TSKECTH HeTH B
iacre. [lepemenienrue HeTH MPOUCXOAUT TOJIBKO B HAKJIOHHBIX (T1a/1afOIIHX )
IJIaCTax K CKBAXKUHAM, PACIOJIOKEHHBIM B UX HUKHHUX TOYKaX.

['paBUTAIMOHHBIN pexuM — HanMeHee d(PPEKTUBHBINA U3 BCEX PEKUMOB
skcruryaranuu ckBaxud (Ky = 0,1 +0,2).

[IpakTyecku B HW30JIMPOBAHHOM BHJI€ KaXAbIM M3 PEXKUMOB
AKCILTyaTalli BCTPEYAETCS PEAKO.

S.I1ousiTie 0 pa3padoTKe HePTAHBIX MECTOPOKIACHU I
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Pa3zpaboTrka MecTOPOXKIEHUN MOJIE3HBIX HCKONAEMbIX — CHCTEMa
OpraHU3allUOHHO — TEXHUYECKUX MEpPONPUITHI MO J00bIUe IMOJIE3HBIX
UCKOMaeMbIX u3 Henup. Pa3paboTka HEPTSHBIX M Ta30BBIX MECTOPOXKICHUMN
OCYIIECTBJISIETCS. C TIOMOIIBI0O OYpPOBBIX CKBaXMH. MHOrma mnpumeHsercs
maxTtHas no0brya Hetu (Sperckoe HeTsIHOE MecTOpoXIaeHue, PecmyOnuka
Kowmn).

[Mon cucmemoii paspabomku HEPTIHBIX MECTOPOXKICHUN U 3alexei
MOHUMAIOT (JOPMY OpraHM3alUK JBHKEHUS HE(DTU B TJIACTaX K JIOOBIBAIOIINM
CKBaKMHAM.

Cucremy pa3paboTKu HEPTIHBIX MECTOPOKICHUN OMPEICIISIOT:

. NOPSZOK  BBOJA OKCIUTyaTallUOHHBIX OOBEKTOB  MHOTOILIACTOBOTO
MECTOPOXKICHHS B pa3paboTKy;

. CETKU pa3MeNIeHUs] CKBAKWH Ha 00BEKTaX, TEMI U TOPSIOK BBOJA UX B
paborty;

. CHOCOOBI  peryiupoBaHus OajaHca W WCIOJNB30BaHHUS IIACTOBOM
DHEPTHUHU.

Cnemyer  pa3nmuuaTh  CHCTEMbI  pa3pabOTKM  MHOTOIUIACTOBBIX
MECTOPOXKACHUN 1 OTAEIbHBIX 3a1€Kel (OHOIIIACTOBBIX MECTOPOKIACHHM ).

Obvexm paspabomky — OJUH WM HECKOJIBKO NPOAYKTHBHBIX IUIACTOB
MECTOPOXK/ICHMSI, BBIJICIEHHBIX MO TIe0JIOTO-TEXHUYECKUM YCIOBHSM U
HKOHOMUYECKUM COOOpaKEHUSIM Ui pa3OypHUBaHUS M 3KCIUTyaTallUd €IUHOU
CUCTEMOM CKBaXHH.

[Tpu BbIAETIEHUN OOBEKTOB CIEAYET YUUTHIBATh!

. r'e0JIOro-(pU3HIECKHIE CBOMCTBA ITOPOI-KOJIJICKTOPOB;

. (bU3UKO-XUMHUUYECKUE CBOMCTBA HE(PTH, BOJIBI U Ta3a;

. (ha30BOE COCTOSIHUE YTIIEBOIOPOIOB U PEKUM ILJIACTOB;

. TEXHUKY U TEXHOJOTUIO HKCIUTyaTalli CKBaKUH.

Obvexmuvl  pazpabomxu TOAPA3ACISIIOT HA CaMOCTOSATENIbHBIC M
BO3BpAaTHBIE. Bo3BparHbie 00BEKTHI, B OTJIIMYHE OT CAMOCTOSITCIBHBIX,

npeanosaraeTcs pa3padaTbiBaTh CKBAKWHAMU, SKCIUTYaTUPYIOIIUMHU B MIEPBYIO
ouepeib KaKOW-TO JIPYTOil OOBEKT.
5.1.CeTka pa3MenieHUusi CKBaKMH

CeTka CKBaXXUH — XapaKTep B3aUMHOTO PACIIOIOKEHHUS JOOBIBAIOIINX H
HarHeTaTeJIbHbIX CKBAXXWH Ha OHKCIUIyaTallHOHHOM OOBEKTE C YKa3aHUEM
pacCcTOsSIHUM MeEXay HUMH (TJIOTHOCTH CEeTKH). CKBaKUHBI PAacHoJiaraioT Mo
PAaBHOMEPHOM CETKE W HEPABHOMEPHOU ceTKe (NMPEeUMYILIECTBEHHO PsJIaMM).
Cetku 1o popMe ObIBAIOT KBaAPATHBIMH, TPEYTOJLHBIMA U MHOTOYTOJIbHBIMU.
[Ipu TpeyrospbHOW ceTKe Ha IUIOMIAAM pa3MeNIaeTcs CKBaXXWH OoJibllle Ha
15,5 %, yem mpu KBaJpaTHOM B CIydae OJWUHAKOBBIX PACCTOSHUM MEXKIY
CKBaKMHAMH.

[long nromunocmeio cemxu CKBAKHH IOJPa3yMEBAIOT OTHOULIECHUE
TJIOMAN HEPTEHOCHOCTH K YUCITY JTOOBIBAIONINX CKBaXXHH. BMecTe ¢ TeM 3T0
MOHATUE OYEHb CJHO0XHOE. I[LIOTHOCTH CeTKM omnpenensieTcs ¢ y4eToM
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KOHKpeTHhIX  yciaoBu. C  koHma  50-Xx  TOJIOB  MECTOPOXKICHUSA
SKCIUTyaTHPYIOTCS ¢ IIoTHOCTRI0  cetkm  (30+60)-10*  m*/ckB. Ha
TyHMa3sMHCKOM MECTOPOKAEHUM IUIOTHOCTH ceTku 20-10° M*/ckB. mpm
paccTosIHMU MeXIy CKBakuHamu B psamax 400 m, Pomamikunckom —60-10°
m*/ckB. — 1000 M - 600 M, CamoTiopckom — 64-10* m*/ckB.

5.2.Ctaguu pa3padoTKH MeCTOPOXKIACHU

Craguss — 3TO mepuojJ mpoiecca pa3pabOTKH, XapaKTepU3YIOIIUKICS
ONPE/ICICHHBIM 3aKOHOMEPHBIM M3MEHEHUEM TEXHOJOTUUECKUX U TEXHUKO-
DKOHOMMYECKHUX moka3zarener. Ilog  TEXHOJOrMYECKMMHU UM TEXHUKO-
HPKOHOMHUYECKMMHU TMOKa3aTeasiMU Tpolecca pa3pabOTKU 3ajeXH MOHUMAIOT
TEeKYyIIyI0 (CPEIHEroJIOBYI0) U CyMMapHyIO (HAKOIUICHHYIO) JA00bIYy HedTH,
TEKYILIYI0 1 CYMMapHYIO J00bIYY KUIKOCTH (HEPTH U BOABI), OOBOJHEHHOCTh
I00BIBAEMOM KUAKOCTU /g (OTHOUICHHE TEKyIIeH MOObIUM BOJBI K TEKYLICH
7n00bIY€e SKHIKOCTH), TEKYIIMA M HAKOIUICHHBIA BOMOHE(DTSAHON (axTop
(oTHOWIEHHE AOOBIYM BOABI K J100bIY€ HEPTH), TEKYIIYI0O M HAKOIJICHHYIO
3aKauyKy BOJbl, KOMIIEHCALIUI0 OTOOpa 3aKauKoil (OTHOIIEHUE 3aKa4yaHHOTO
oObeMa K OTOOpAaHHOMY TpU IUIACTOBBIX YCIOBHUSIX), KOI(PDUIIMEHT
HeTeoTnaun, YUCIO CKBAXHUH (JI0OBIBAIOIINX, HATHETATEIbHBIX ), TIJIACTOBOE U
3a0011HOE JaBJICHUS], TEKYIIUNA ra30BbIM (PaKTOp, cpeHKe AeOUT TOOBIBAIOIINX
U TPUEMHUCTOCTh HarHeTaTeNbHBIX CKBaXXHWH, CEOECTOMMOCTh MPOAYKIIUU,
IPOU3BOJIUTEILHOCTh TPY/a, KamUTaJIbHbIE BJIOKECHHS, SKCILTyaTallMOHHBIE
pacxo/ibl, MPUBEICHHBIC 3aTPaThl U JP.

[To nuHamuke 100BIYM HEPTH BBIIEISIOT YETHIPE CTAJUU Ipoliecca
pa3pabOTKM 3aJIe’Kel IUIACTOBOTO THUMA B TPAHYJSIPHBIX KOJUJIEKTOpAaX TMpU
BOJZIOHaopHOM pexume (puc. 6.1). I'paduku mOCTpOECHBI B 3aBUCUMOCTH OT
O0e3pa3mepHoro BpemMeHHM T, TMPEACTaBIAIOLIETO COOOM  OTHOLICHHE
HAKOIIJICHHOW JTOOBIYM JKHJIKOCTH K 0aJaHCOBBIM 3amacam He(TH.
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Puc. 6.1. TunoBas nuHamuka Temna 00619 HeDTU T, 1H » KUJKOCTU

T1;x ¥ 0OBOJIHEHHOCTH NIPOIYKIMH 71, TIPU BOJOHATIOPHOM PEKUME

C BBIJIETICHUEM CTaJuil pa3pabOTKu:

1 — 0CBOEHHE IKCITYyaTallMOHHOTO 00BEKTa; 2 — MOIIEP>KaHNe
BBICOKOT'O YPOBHS JOOBIUM HE(PTH; 3 — 3HAUUTEIILHOE CHUKEHUE JOOBIUN
He(TH;

4 — 3aBepiaronias

Ilepeaa cmadus — OCBOEHUE OHKCIUIyaTallMOHHOTO OOBEKTa -
XapaKTepU3yeTcs:
. MHTEHCUBHBIM POCTOM J0ObIYM HE(PTH O MaKCUMAJIbHO 3aJIaHHOTO

ypoBHsl (mpupoct coctapiser npumepHo 101+[12 % B roa or OanmaHCOBBIX
3a1acoB);

. OBICTPBIM yBEJIMUCHHEM JehcTBYIOIIEero ¢ponaa ckpaxu 10 0,6 + 0,8 ot
MaKCUMaJIbHOT0;

. PE3KUM CHU)KEHUEM IUIACTOBOTO JaBICHUS;

. HEOONbIION  OOBOAHEHHOCTHIO  MpOAyKUMH 7,  (OOBOAHEHHOCTH

npoaykiuu pocturaer 30 1+[14 % mnpu Bszkoctu HedTu He Oosee S5 mllac u
35 % npu NOBBILLIEHHOHN BA3KOCTH);

. JIOCTUTHYTHIM TeKyIIuM Kodduumentom Hedreotmaun K, (oxomo 10
%).

[TpoI0KUTENBHOCTh CTAUU 3aBUCUT OT MPOMBILIUIEHHOW IEHHOCTH
3a5exu U coctaiseT 4[1+[]5 neT, 3a OKOHYaHUE CTA NN NPUHUMAETCS TOYKa
peskoro mnepernba KpuBOHM Temma J00buu  HeptH Iny  (OTHOIIEHHE
CPEIHEr0I0BOro 0TO0pa HEPTH K OaTaHCOBBIM €€ 3aracam).

Bmopaa cmaoua — nonnepxanue BbICOKOIO YPOBHSI JOObIYM HE(PTH -

XapaKTepU3yeTcs:
. O0oyee WM MEHee CTaOWJIbHBIM BBICOKMM YPOBHEM J00bluM HehTH
(MakcUManbHBIN TeMIl 100bIYM HedTH HaxoauTcs B mpenenax 3[1+[117 %) B
teueHue 3[1+[17 ner u Oosee A MECTOPOKACHUN C MATIOBSI3KUMH HEPTAMU U
1[+[]2 roga — npu NOBBIIEHHON BSI3KOCTH;

. pOCTOM 4YHCIa CKBRKWH, KaKk TMpaBWjIO, 0 MaKCHMyMa 3a CYeT
pe3epBHOTO (HOHIA;
. HapacTaHWEM OOBOJHEHHOCTH TPOAYKIUU Fp  (€KETOMHBIH POCT

00BOJIHEHHOCTH cocTaBiisgeT 2[1+[13 % mnpu manoi Bsizkoctd HEPTU U 7 % U
0ojiee TIpW TIOBBIICHHOW BS3KOCTH, HA KOHEI[ CTaJiud OOBOJHEHHOCTH
KOJICOJIETCS OT HECKOJIBKUX 110 65 %);

. OTKJIFOYEHUEM HEOOJIBIION 4YacTH CKBaXWH H3-3a OOBOIHEHUS U
MEePEeBOIOM MHOTHX Ha MEXaHU3UPOBAHHBIN c11oc00 10OBIYN HEPTH;
. TekymuM koddunuenrom Hepreornaun ', COCTABISAIONINAM K KOHILY

craguu 30 + 50 %, a 11 MECTOPOXKICHHUH ¢ «ITUKOM» 100ban — 10[]+1115 %.
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Tpemva cmaous — 3HAYUTEIBHOE CHUXEHUE JOOBIYM HEPTH —
XapaKkTepu3yeTcs:

. cHWKeHueM n00brun Hedptu (B cpeanem Ha 10+20 % B ron mpu
MasoBsi3kuX HePTsaX v Ha 3 + 10 % mpu HEDTAX MOBBIIIEHHOUN BSI3KOCTH);

. TeMIIoM oTOOpa HePTH Ha KoHel ctaguu 1+2,5 %;

. yMEHbIIEHHEM (OHJAa CKBaXHUH M3-32 OTKJIIOYEHHS] BCJIEACTBHE

0OBOJIHEHUS MPOIYKIIUH, TIEPEBOJAOM IPAKTHUECCKH BCero (hoHAa CKBaXHUH Ha
MEXaHH3UPOBAHHBIN CITOCO0 TOOBIYUH;

. MPOTrPECCUPYIOIIUM 00BOAHEHUEM mpoaykuuu #g no 80+85 % mpu
cpeaHeM pocte o0BogHeHHOcTH 7+8 % B roj, mpuueMm ¢ OojbIIeH
MHTCHCUBHOCTBIO JJISI MECTOPOXKIECHUM ¢ HE(PTSIMH MOBBIIICHHON BA3KOCTH;

. IOBBINIEHHEM TeKyIux Kodduuuentos Hedreornaun Ky Ha komen
ctaguu 10 50 + 60 % 11 MECTOPOXKIEHUM C BS3KOCTHIO HePTH HEe Oosiee 5
Mmlla-c u 1o 20 + 30 % 11 MECTOpPOXICHHM C HedTSIMHU TOBBIIICHHON
BSI3KOCTH;

. cymMMapHbIM oTOopoM kuakoctu 0,5 + 1 oObema OT OajlaHCOBBIX
3armacoB HEQPTH.

Orta craaus Haubosee TpyJHas W CIOXHas JUIsl BCEro Ipoiiecca
pa3paboOTKH, €€ TJIaBHAasg 3ajada — 3aMeIJICHHE TeMIa CHWKEHHUS J0O0bIYu
Hedtn. [IpoAOIKUTENBHOCTh CTAIUM 3aBUCHUT OT IPOJODKUTEIBHOCTH
IPEABIYIUX CTaauid U cocTaBisgeT 5 + 10 u Gosee net. OnpeneanTs rpaHuIly
MEX]Ty TPETheH U YETBEPTOM CTAIUSIMHU MO U3MEHEHUIO CPETHEr0/I0BOT0 TEMIIA
1066uau Hedtu Iy 00bIYHO TpyaHO. HanGomee 4eTko ee MOKHO ONPENEIUTH

0 TOYKe neperuda KpuBoi 0OBOJJHEHHOCTH 7, .

COBMECTHO TEpPBYIO, BTOPYIO U TPEThIO CTAJUMU HA3BIBAIOT OCHOBHbIM
nepuodom pazpabomku. 3a OCHOBHOM mepuoji oTouparoT u3 3anexei 80 + 90
% W3BJIEKAEMBIX 3a11acOB HEPTH.

Yemeepmasa cmadusa — 3aBepILIAONIAS — XapAKTEPU3YETCA:

e MaIbIMH, MEJICHHO CHIDKAIOIMIMMHCA Temramu otoopa Hedtn I (B
cpenHeM okoio 1 %);

e  QONBIIMMH TEMIIAMH OTOOpA KUAKOCTH Imx (BomoHedTAHBIE (HAKTOPHI
nocturaror 0,7 = 7 Mm*/m);

*  BBICOKOW MEJIEHHO BO3pacTarolieid OOBOJAHEHHOCTHIO MPOAYKIUHU
(e’KeroIHbIN POCT COCTABIISIET OKOJIO 1 %);

J OoJiee pe3KUM, YeM Ha TPETheil CTaauu, YMEHBIICHUEM JCHCTBYIOIIETO
dboHma CKBaOXWMH u3-3a 0OBomHeHUS ((POHI CKBaXMH COCTaBIISET
npumepHo 0,4 + 0,7 oT MakCUMaJIbHOTO, CHUXasich uHoraa 1o 0,1);

*  otbopom 3a nepuoj ctaguu 10 + 20 % OGanaHCOBBIX 3aacoB HEPTH.

[IpoaomKUTENBHOCTD YETBEPTOU cTaauu COIIOCTaBUMA Cc
JUTMTEITLHOCTBIO BCEro TPEIIECTBYIONIETO IMepruoaa pa3paboTKu 3ajexKH,
cocraBisier 15 + 20 ner u Oosiee, onpenensieTcss NpeneaoM 3KOHOMHYECKOU
peHTa0enbHOCTH, T.[/€. MUHHMaJbHBIM JI€OUTOM, TPU KOTOPOM  €IlIe
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peHTabenbHa DJKCIulyaTanusi CKBaXuH. [Ipemen peHTaOenbHOCTH OOBIYHO
HACTyMHaeT Mpy 0OBOTHEHHOCTH MPOAYKIIMU TpUMEpHO Ha 98 %.

5.3.Pa3zmeinenne IKCIUITYAaTANUOHHBIX H HATHETATCJIbHBIX CKBAKUH HA
MECTOPOKICHUHA

JIitst moieprkaHmsl TIACTOBOTO JIABJICHHS M YBEIUYCHHS KoddpumureHTa
OTJIa4YM TUTACTa, KOTOPBIN Ha Pa3HBIX MECTOPOXKIACHUAX KOJICOICTCS B ITMPOKHUX
npeaenax, IPUMEHSIOT 3aKauyKy IOJ JaBIEHHEM B TMPOIYyKTUBHBIC TUIACTHI
BOJIBI MJIM ra3a 4epe3 HarHeTaTelbHbIE CKBaXHUHBI. [lepBBIii MeTOa CBS3aH C
3aKa4ykoil moja OosbmiuM naBieHueM (ropsinka 20 MITa) B HedTsHbIE TUTACTHI
BOJIbI, TMPOIIEIICH CHEIUaTbHYI0 MOATOTOBKY. Pa3inuvaroT 3akoHTypHOE,
BHYTPUKOHTYPHOE | IIOIIATHOE 3aBOJHEHUE HEDTAHBIX IJIACTOB.

[Ipn 3aKOHTYpHOM 3aBOJHEHHHM BOJY 3aKauWBalOT B IUIACT 4epes
HarHeTaTEeNbHBIE CKBAXWHBI, pa3MellacMble 3a BHEINIHUM KOHTYPOM
HE(PTEHOCHOCTH TI0 TEPUMETPY 3aICKU. OKCIUTyaTallHOHHBIE CKBAYKHHBI
pacmoiaraloT BHYTPH KOHTypa HEPTEHOCHOCTH  psAgaMH MapajljiesIbHO
KoHTYypy. CymmapHbBIi 00BEM OTOMpPAEMOM JKUIAKOCTH PaBEH KOJIUYECTBY
HarHeTaeMou B I1acT BoAbI (puc. 6.2).

— EHYTREHHHE EOHTYR Hed TEH OCHOCTH

=== EHEIIHHH K OHTYD HEQTEH OCHOCTH
@8 ® HehTAHAA CHEAEHHA
O KOHT{ OIE HEIE CKEA¥ HHE

ﬁ HEAC HETATENEHEE CREAXHHE
Puc. 6.2. CxemMa 3aKOHTYPHOTO 3aBOIHEHUS

Ha Oonpmimx  MECTOPOXKACHUSAX  MPHUMEHSIOT  BHYTPUKOHTYPHOE
3aBOJHCHHE — pa3pe3aHHe HarHeTaTeIbHBIMHA pSJaMH  Ha  OTIEIbHBIC
sKcIUTyaTaniioHHple Onoku. Ha 1 T wu3Bnekaemoit HepTH HEOOX0AMMO
HarderaTs 1,6 + 2 M’ BOJBIL.
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[TnomaaHoe 3aBOHEHNE PUMEHSETCS KaK BTOPUYHBIA METOJ JOOBIYH
HeTH TIpU pa3paboTKe HEPTSHBIX 3aJICKECH Ha HEHAIIOPHBIX PEKHMMax, Korja
3amackl IJIACTOBOWM PHEPTHM B 3HAYMTEIBHON CTENEHU HU3PACXOJOBaHBI, a B
HEJpaX €CTh 3HAYUTENIbHOE KOJMWYECTBO HePTU. 3akayka BOJAbl B ILJIACT
OCYILIECTBIISIETCS YE€PE3 CUCTEMY HArHETATENIbHBIX CKBAXKUH, PACIIOIOKEHHBIX
PaBHOMEPHO I10 BCEM 3aJIEKH.

HopmanbHelii pacxon Bogsl — 10 + 15 M’ na 1 1 medn.

3aBOHEHHE TIO3BOJIMJIO TOBBICUTH HedTeoTmady 3anexeir (1o
CPaBHEHHIO C PEXKUMOM PACTBOPEHHOTO ras3a), HO B HACTOSIIEE BPEeMs OHO
MPAKTUYECKA HCUEPIaJo0 CBOM BO3MOXKHOCTH, W JJISI TIOBBIIICHHUS €T0
3 PeKTUBHOCTH pa3pabaThIBalOTCs 00JI€€ COBEPIIICHHBIC €T0 BU/IBI.

K Takum OTHOCSTCS: II€I0YHOE 3aBOJHEHUE, MTOJTUMEPHOE 3aBOJHEHUE,
UCITI0JIb30BaHUE TIEH W OMYJIbCH, BEITECHEHUE HE(TU ropsiueii BOJOM U apom.
BritecHenne HeTH BO3MOXKHO TaKKe JBYOKHUCHIO yTiiepo/a, PaCTBOPUTEISAMU
U Ta3aMH BBICOKOTO JaBJICHHS, NPOJYKTaMH BHYTPHUILJIACTOBOIO TOPECHUS
HedTu. Kpome 3TUX METO/OB BHENPSIOT B MPAKTUKY IUKIMYHOE 3aBOJHEHUE,
W3MEHEHUE HampaBlieHUH (UIBTPAIMOHHBIX IMMOTOKOB JKHUJKOCTEH B TUIACTE,
HarHeTaHWe BOJBI TIPU BBICOKUX JIABJICHHSX, C(HOPMHUPOBAHHBIA OTOOD
KHUJIKOCTECH, MUKPOOHOJIOTMYECKOE BO3ICHCTBHE HA HE()TSIHOM IUIACT U T. 1.

OKcrutyaTauss HeQTSHBIX CKBOXUH BeAeTCS (DOHTAHHBIM, Ta3TH(PTHBIM
WJIM HACOCHBIM CITIOCOOOM.

7.DoHTAHHAA IKCIIyaTAlMA HEPTAHBIX CKBAKUH

[TogbeM >KMIKOCTM M Ta3a OT 3a00s1 CKBOXHHBI Ha TOBEPXHOCTD
COCTaBJISIET OCHOBHOE COJIEp)KaHUE MpoIlecca IKCIUTyaTallui CKBAKUH. JTOT
MPOIECC MOXKET TPOUCXOANUTh Kak 3a CYeT MPUPOJHOM sHeprunm Wi,
MOCTYHAIOMINX K 320010 CKBa)KMHBI KUJKOCTH U Ta3a, TaK U 32 CUET BBOJUMON
B CKBXHHY SHEPIUH ¢ TIOBepXHOCTH Wy .

['a3o)kuIKOCTHAsE CMeCh, BBIXOAS M3 CTBOJA CKBAaXUH 4Yepes
CHELMAbHOE YCThEeBOE OOOpYyAOBaHWE, HANPABISAETCS B  CEMapaTOphI
(oTmenuTenu KUIKOCTH OT Ta3a) U 3aMEPHBIC MPUCIIOCOOJICHUS, 3aTeM
MOCTYNAaeT B IPOMBICIOBbIE TPyOONpoBOoabl. [l oOecrieueHus IBUKEHUS
CMECH B MPOMBICIOBBIX TPYOOIPOBOJAX HAa YCThE€ CKBAXKUH MOJJEPKHBACTCS
TO WJIA UHOE JIABJICHHE.

Ha ocCHOBaHMM H3JI0KEHHOTO MOXHO COCTaBUTb  CIJI€IYIOIIHI
AHEPreTUYecKuid OanaHc

VV1+W2+ W3: WH+ WH,
rac VVl — 3HepFI/I$I Ha IMoABEM KUJIKOCTHU U ra3a C 33605[ a0 YCTBH CKBa’KUHBbI,
W> — oHeprus, pacxoiyemasi Ta30XKHIKOCTHOU CMECHIO NPHU JBHKCHUH
yepes ycTheBoe 000pyIOBaHME;

W3 — sHeprus, yHOCHMMasi CTpyed >KHIKOCTH M Tasa 3a Mpelei YCThs
CKBaXKUHBI;
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ecu Wy = 0 1o skerutyararus Ha3slBaeTCst POHTAHHOI;

npu Wy # 0 skcruryartanus HasbIBaeTCS MEXAHU3MPOBAHHOM I0OBIYEH
He(TH.

ITepenaua sHeprun Wy oCyIECTBISETCS CKATHIM Fa30M MM BO3LYXOM,
aub0 HacocaMH, CIoco0 SKCIUTyaTallud Ha3bIBaCTCS Ta3dUu(THBIA WM
HACOCHBIM.

DOHTaHMPOBAHKE TOJIBKO OT TUAPOCTATHYIECKOro AaBieHus miacta ( Py
) pemKo B MpaKTHKE HKCIUTyaTallil HEPTSHBIX MECTOPOXKICHUHN; YCIOBUE
(dhoHTaHUPOBAHMUSI

P > plUglH

B GonpmmHCTBE ciydaeB BMecTe ¢ HE(DTHIO B TUIACTE HAXOAWTCS Ta3, U
OH WTpaeT TJIABHYIO pOJIb B (DOHTAHWPOBAHWUHU CKBAKHUH. IJTO CIPABEIITHUBO
Jake 1T MECTOPOXKICHHHM C SIBHO BBIPAXECHHBIM BOJIOHATIOPHBIM PEKHMOM.
JIJIs  BOJOHAIIOPHOTO pEXMMa XapakTEepHO cojiepkaHne B HedTm Trasa,
HAXOJAIIETOCS B PACTBOPEHHOM COCTOSIHUU M HE BBIJICIISIONIETOCS U3 HEPTH B
npenenax riacra.

[TnacToBblii ra3 nejaeT ABOMHYIO padOTy: B IJIACTE BHITAIIKUBAET HE(DTH,
a B TpyOax MmojgHuMaer.

7.1.Poab poHTAHHBIX TPYOD

ITpy 0OJHOM M TOM K€ KOJMYECTBE ra3a HE B KaKI0M CKBAKMHE MOXKHO
MOJIyYUTh (POHTaHHpOBaHUE. EciM KOJIMYECTBO ra3a JOCTAaTOYHO IS
(dhonTannpoBanus B 150-MUIITMMETPOBOM CKBaXKUHE, TO €r0 MOXKET HE XBATUTh
i1 200-MUTUTMMETPOBOM CKBAKUHBI.

CMech HeTH M rasza, OBHXKYIIASCS B CKBaKHUHE, MPEACTABISIET COOOM
YyepeloBaHUE MPOCIOEB HEPTU C MPOCIOSMU Ta3a: 4eMm OoJibllie AUaMETP
HOJBEMHBIX TPYO, TEM OOJIbIIIE HAJO0 ra3a Ajs noabemMa He(PTH.

B npaxTuke M3BECTHBI Clydyau, KOTJla CKBAaXXHHBI OOJIBIIUX JAMAMETPOB
(150+300 mMMm), mpoOypeHHbIE Ha BBHICOKOTPOAYKTUBHBIE IUIACTHI C OOJIBIITUM
JaBJICHUEM, OTJINYAIHUCH BBICOKOM IPOU3BOJAUTENBLHOCTBIO, HO
(dboHTaHUpOBaHME WX B  OOJBUIMHCTBE  cCllydyaeB  ObUIO  BechMa
HENPOJOJDKUTENbHBIM. I HOrma BeTpedaroTCs CKBAXKHHBI, KOTOpPBIE IIpU
OOBIYHBIX YCIOBUIX HE (POHTAHUPYIOT, XOTS aBJICHUE B IJIACTE BBICOKOE.

[Tocne cnycka B Takue CKBaXXUHBI JU(PTOBBIX TPYyO Majoro guamerpa
yAaercs JOCTUTHYTh (oHTaHupoBaHHs. [lo3TOMy C 1enbi0 palrOHAIBHOTO
VICITOJIB30BAHUS SHEPTUU PACIUIMPSIOLIErO I'a3a BCE CKBAXKUHBI, I/I€ 0KHUIAETCS
¢dboHTaHHWpOBAaHME, TIEpe]] OCBOCHHEM O0OPYAYIOT JU(PTOBBIMU Tpydamu
YCHOBHBIM auameTpom oT 60 1o 114 MM, 10 KOTOPBIM IPOUCXOIUT IABUKEHUE
KUJKOCTH U raza B CKBaKUHE.

JlnameTp nogbeMHBIX TPYO MOJOUPAIOT ONBITHBIM IIyTEM B 3aBUCUMOCTH
OT OXHJAEMOro ae0uTa, IUIACTOBOTO JABJIEHUS, TJIyOMHBI CKBaXXUHBI U
YCIOBHM 3KcIuTyaTaluu. TpyObl omyckarT A0 (UIbTpa SKCIUTyaTalMOHHOU
KOJIOHHBI.
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[Ipu QoHTaHMpPOBAaHMM CKBaXUHBI Yepe3 KOJOHHY TpyO Majoro
JAraMeTpa Tra30BbIi (DaKTOp YMEHBIIAETCS, B PE3yJbTaTe YEro yBEIUYHBACTCS
NPOAODKUTEIBHOCT  (poHTaHMpoBaHUSA. Hepeaxko CKBaKWMHBI, KOTOpBIE
¢onTaHupoBanu no Tpybam auamerpom 114, 89, 73 Mm mepexoaunu Ha
MEPUOIMYECKHE BBIOPOCH HE(PTHU U OCTAHABIMBAIUCH. B 3THX ciyyasx nepuos
(OHTaHUPOBAHMS CKBAXXUHBI YJIaBAJIOCH MPOJJIUTH MMyTEM 3aMeHbl (DOHTAHHBIX
TpyO MeHbliero auamerpa: 60, 48, 42, 33 MM. DTO OJMH U3 CHOCOOOB
npoJyieHus] POHTAHUPOBAHUS MAJIOACOUTHBIX CKBAXKUH.

7.2.000pynoBanne GOHTAHHBIX CKBAKHH

B npoOypeHHbIX SKCIUTyaTallMOHHBIX CKBa)XMHAX OOOPYAYIOT Kak
3a00iiHyI0 (B 30HE€ WPOAYKTUBHOTO IUIACTAa), TaK HM YCThEBYIO YaCTh,
BBIXO/SIIYI0 Ha TOBEPXHOCTb. EcCIM MNPOAYKTHBHBIA IUIACT  CJIOXKEH
JOCTATOYHO MPOYHBIMU TOPOJAMHU, TO MPUMEHSIOT "OTKpHITHIN" 3a0o0il. B
ATOM clly4ae 3KCIUTyaTallMOHHas oOca/iHas KOJIOHHA JOBOJUTCS 1O BEpXHEU
IpaHULIBl MPOJYKTUBHOIO IUIACTa, a CaM IUIACT BCKPBIBAETCS Ha BCIO
MOIIHOCTh. Eciu mopo/ibl MpOAyKTUBHOTO IJIaCTa HEYCTOWYUBBIC, PHIXJIBIE, TO
32000 YKpPEIUISItOT 00CaJHBIMU TpyOaMu C KperieHHeM (IIeMEHTHUPOBAHUEM)
3aTpyOHOro mnpocTtpanctBa. I[Iputok HePTM B CKBaXUHY OOECNEYMBAIOT
npoOuBKor oTBepcTuil (mepdoparueii) obcaaHoW TpyObl W IIEMEHTHOTO
KOJIbIIa B 30HE MPOJYKTUBHOIO IJjacta (OOBIYHO JECSATh OTBEPCTUM HA OJIMH
METP).

VYcnoBus skcrutyaTaiiui (POHTAHHBIX CKBaXXUH TPEOYIOT repMeTHu3aluu
UX YCThsl, pa3001eHUsI MEXTPYOHOT0 MPOCTPAHCTBA, HAIIPABJICHUS MTPOTYKIIUH
CKB&XXMH B IyHKTHI cOopa HeTHM W Ta3a, a TaKXkKe MpH HEOOXOIUMOCTU
MOJTHOTO ~ 3aKPBITUS  CKBAXHUHBI TOJ  JaBlI€HHEM. OTH  TpeOOBaHHS
BBITIOJHSIOTCS. TPH YCTAaHOBKE Ha YCTbe (POHTAHUPYIOLIEH CKBa)KUHBI
KOJIOHHOM T0JI0BKHU (pHc. 7.1) u GoHTaHHOU apMaTypbl C MaHU(OJIHJIOM.
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O6opynoBanne 000N CKBaXXUHBI, B TOM 4YHCIIe (POHTAHHOMU, JOJIKHO
obOecrieunBaTh OTOOp NPOAYKIIMA B 33JaHHOM PEXKHUME U BO3MOXKHOCTH
MPOBEJCHUST HEOOXOAMMBIX TEXHOJOTHYECKHX OINEpaldil C y4eTOM OXpaHbI
HEJp, OKpYy>Karolleil cpenbl W MpeAoTBpALEHUs] aBapUHbIX cuTyauuid. OHO
MO/Ipa3/IeseTCs Ha Ha3eMHOE (YCThEBOE) U CKBAXKUHHOE (ITOA3EMHOE).

K HazemMHOMYy 000pyAOBaHHUIO OTHOCAT (POHTAHHYI0 apMaTypy H
MaHu(poba. DoHTaHHOU apMaTypoil 00opyayroT (hOHTaHHBIE HE(PTSIHBIE U
ra3oBble CKBaXXUHBI. E€ yCTaHaBIMBAIOT Ha KOJOHHYIO rojioBKy. DOHTaHHas
apmatypa uzrorasiauaercs no I'OCT 13846-89.

@doHTaHHBIE  apMaTypbl  pa3iMyYalOT 10  KOHCTPYKTUBHBIM U
OPOYHOCTHBIM IpHU3HAKaM. OTH MPHU3HAKU BKIIOYAIOT B MKQp POHTaHHOU
apMatryphbl.

®donTaHHass apmarypa BKIOYaeT TpPyOHYIO OOBS3KY (TOJIOBKY) U
(OHTaHHYIO €JIKY C 3alIOPHBIMU U PETYJIUPYIOLIUMHU YCTpOHCTBaMU (puc. 7.2).
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Puc. 7.2. ®onranHas apmarypa:
1 — TpyOHas 00Bsi3Ka ; 2 — (hOHTaHHAs €JKa

Tpyonaa o6eazka — yactb GOHTAHHOU apMaTypbl, yCTaHaBIMBaeMas Ha
KOJIOHHYIO OOBS3KYy, TpeIHa3HauYeHa Il OOBS3bIBAHUS OJHOTO HIIH JABYX
CKBOKHHHBIX TPYOOTIPOBOOB, KOHTPOJISA U YIIPABJICHUS MOTOKOM CKBOKHHHOU
cpenbl B 3aTpyOHOM (MEXTPYOHOM) IPOCTPAHCTRE.

CKBaXUHHBIM TPyOONpPOBOJ CBOMM BEPXHHUM KOHIIOM 3aKpEIUIIeTCS B
KaTyluike-TpyOoaepxaTese, yCTaHAaBIMBaeMOW Ha TPYOHYIO T'OJIOBKY, JHOO B
MydTe-TpyOoiepkaresie, yCTaHaBIMBAEMOW B KOpIyce TpPYyOHOU TOJOBKH.
CxeMbl TpyOHBIX OOBSI30K TTPUBECHBI HA pHC. 7.3.

12 3 4 E
a éﬂ { DM B
—DHIR D
Puc. 7.3. Cxembl TpyOHBIX 00BS30K (hOHTAHHOU apMaTypHI:

1 — oTBeTHBIN (haHel; 2 — 3al0PHOE YCTPOUCTBO; 3 — TpyOHAs TOJIOBKA;
4 — MaHOMETp C 3alIOPHO-Pa3PAIHBIM YCTPOMUCTBOM

doHTaHHasg apMmaTypa BbIIIycKaeTcsl Ha pabouee aasinenue — 14, 21, 35,
70, 105 n 140 MllIa, ceuennem ctBona ot 50 mo 150 MM, MO KOHCTPYKIIMHU
(OHTaHHOM €JKKW — KpecToBas M TPOMHHUKOBAs, MO YHCIY CITyCKaeMbIX B

93



CKBOXHWHY PSAIOB TpyO — OJHOpsSAHAS W JBYXpsaHas W 00OpyJdoBaHa
3amBWKKaMu win  KpaHamu. OCHOBHBIE XapaKTEpUCTUKU (OHTAHHOU
apMaTypbl IPUBEICHBI B UX MIUPpaXx.

XK= XX XK-XX

AD - apmaTypa fIOHTaHHEA }
AH - apMatypa HarHetTaTeneHas

Cnocob nofEelUMEaHWA CKEEXMHHOMD TpyBonpoeona:
B TRYBHOW ronoeke - He 0bO2HAYEETCA, E NEPEBOAHHEE
k TpybHOR ronoeke - K, 40A 3KCONyaTaUMK CKEaXMH
YaLUH - 3

OB0zEHAYMEHME THNOEBOA CHEMEl BNKM ANA apMaTypbl C
AEYMA TRYBHEIMM MON0EKAMM K HOMERY CXEMEl JOBAENAKT

=

OBozHaYEHHE CHCTEME! YNPAENEHHA 23N0PHEIMK
YCTROACTEAMM [C PYYHEIM YNPAENEHMEM - HE 0BoZHaYaHT,
C AMCTAHUMOHHEIM - [, © 3ETOMATHYECKMM - A, ©
OUCTAHUMOHHEIM W AETOMAaTHYECKUM - B)

YCNOEHEIA NPOX0A CTEONS BNKH, MM

¥CNOEHBIA Npoxog BOKOBRIX OTEOMOE ENKK, MM (NAK
COENaAEHMM C YCNOEHEIM NPOX0S0M CTEONA He
YKAZEIBAETCA)

Pafiouee gaenene, MMa (kro/cm?)

Faumatuyeckoe ucnondenue no [OCT 16350-80: onA ymepeHHOro M
YMEREHHO XO0N04HOMD MUKROKNMMATHYECKMYE PAROHOE - He
0bozHaYaeTCA; ANA KON04HOM MaKPOKNUMETHYECKOrD paloHa - X1

WcnonHeHWA No coCTagy CKEAXMHHOA Cpegkl C cofepwanen Hos w CO2
0o 0003% no obremy kawporo - He 0B02HAYAETCA, © COOEPHaHHEM CDZ
0o B% no obremy - K1, © cogepxaHiem HES H CDE A0 BE% no obremy
kasnoro - B2 u B2

PoabUKALMA 3PMATY PRI W ENKK

KoHcTpykiuss (QoHTaHHOM apMmaTypbl 00€CIEeUHMBAET BO3MOXKHOCTb
WU3MEpPEHUs JIaBJICHUS Ha BepxXxHEeM Oydepe enku, a TakKe JaBJEeHUs U
TeMIIepaTypbl cpenbl Ha Oydepe OOKOBOro OTBOJA €IKU U TPYOHOW TOJIOBKH.
CrangapTamMu NpeayCMOTPEHO HU3TOTOBJICHHE OJIOUHBIX (DOHTAHHBIX apMaTyp,
a TakKe YKOMIUIEKTOBAaHME MO HEOOXOJUMOCTH (POHTAHHBIX apMaTyp
aBTOMATUYECKUMU IPENOXPAHUTEIBHBIMA M JAMCTAHLIMOHHO YIPaBIsSEMbIMU
YCTPOWCTBaMH.

@onmannan eaxka — 4acTb (POHTAHHON apMaTypbl, yCTaHABIMBacMas Ha
TpyOHYIO OOBSI3KY, IpeIHA3Ha4YeHa JJIsl KOHTPOJIA U PEryJUpOBaHMs MOTOKa
CKBOXMHHOW Cpelpl B CKBXMHHOM TpyOONpOBOAE M HAINpPAaBICHUS €ro B
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MIPOMBICIIOBBIA TPyOOIpoBoA. THUmoBbie cxXeMbl (DOHTAHHBIX €JIOK TMPHUBEACHBI

& & ®

2 X n
'% b 4 I[—HEI—

Y
—ip-aTp — o

& ®

T
& g
: X 5 i% b4
:\%HE'_ b= | | TR

=
)4
ZHI—B "“‘}f""‘"_ — HI%M

gl

Puc. 7.4. TunoBsie cxembl POHTAHHBIX €JIOK:

Cxewmsbl 1, 2, 3 u 4 — TPOMHUKOBBIE; CXEMBI 5 U 6 — KPECTOBBIE
(I - mepeBOHUK K TPYOHOI TOJIOBKE; 2 - TPOWHUK; 3 - 3aIIOPHOE
YCTPOMCTBO; 4 - MAHOMETP C 3alIOPHO-PA3PSATHBIM YCTPOUCTBOM; 5 - IPOCCEIIb;
6 - oTBeTHBIN (h1aHel; 7 - KPeCTOBHHA)

[Ipu 0Gopy0OBaHMM CKBaXXWHBI JIBYMSI KOHIIEHTPUUYECKUMHU KOJIOHHAMU
HKT (nByxpsaHas KOHCTPYKUMSI MOJABEMHHMKA) TPyObl OOJBUIErO AUAMETpPa
MOJBEIIMBAIOTCA  HAa  pe3bO0OBOM  COEIMHEHMHM  HIKHErO0  TPOMHHUKA
(KpecToBHHA), KOTOPBIA YCTAaHABIMBAETCA HA KPECTOBUHY, T€PMETU3UPYIOILYIO
3aTpyOHOE MPOCTPAHCTBO.

TpyObl MeHbIIIETO JUaMeTpa MOABEHIMBAIOTCS Ha pe3b0e MEepeBOJIHUKA
(CTBOJIOBOM KAaTyIIKH), pa3MenaeMoM HajJ TPOUHUKOM (KPECTOBHUKOM)
(puc. 7.3, 0).

TunoBsie cxeMbl OHTAHHBIX €JTOK BKJIFOYAIOT JIMOO OuH (cXeMbl 3 u 1),
mu6o nBa (cxembl 2 u 4) TpoitHUKA (OJHO W IBYXbSIpPyCHas apMarypa), JTu0o
KPECTOBUHY (KpPECTOBasi apMaTypa — CXeMbI 5 U 6).

JIByxcTpyHHas (AByXbSpyCHasi TPOMHUKOBAS U KPECTOBAsSI) KOHCTPYKITUS
€KUM 1erecooOpa3Ha B TOM ClIyyae, €ClIM HEXEeJIaTelbHbl OCTaHOBKHU
CKB&)KHMHBI, IPUYEM paboyeil SBISETCS BEpXHsA WK Jto0as OOKOBasi CTpyHa, a
NepBO€ OT CTBOJA 3alOpPHOE YCTPOMCTBO — 3amacHbIM. CBepxy enka
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3aKaH4YMBaeTcs KojmakoM (0ydepoM) ¢ TpeXX0J0BbIM KPAHOM U MAHOMETPOM.
Jiist criycka B paboTarollyto CKBaKMHY PUOOPOB U yCTPOMCTB BMecTO Oydepa
CTaBUTCS JTyOpUKaTOp.

TunoBele cxembl (OHTAHHOW apMaTypbl MpPUBEIEHBI Ha puc. 7.5.
MoHTax-1eMOoHTaX (POHTAHHOW apMaTypbl Ha YCThE CKBAXKUHBI IIPOU3BOJIUTCS
aBTOMOOUJIbHBIMHU KpaHaMU WM JIPYTUMU MOJTbEMHBIMU MEXaHU3MAMH.

3 £
~pa-Hodmt ¢ 1
X

fay
£ @ rfa- JE
b fpQ)

Puc. 7.5. Tunossie cxembl POHTAHHON apMaTypHI:
1 — ¢onTanHas enka; 2 — TpyOHast 00Bs3Ka

3anopHble yCTpOHCTBa (POHTAHHOM apMaTypbl H3TOTOBIISIIOTCS TpEX
TUTIOB: MIPOOKOBBIE KPAaHbI CO CMAa3KOM; MPSIMOTOYHBIEC 3aJBHKKH CO CMa3KOM
tuna 3M u 3MC c¢ ogHommactuHyateiM U 3MAJl — ¢ ABYXIUIaCTHHYATHIM
mmnoepom. 3anBrkku TUHIOB 3MC u 3MA/I nMmeroT MoAU(pUKALIMK C PyYHBIM U
ITHEBMOIIPUBOIOM.

[Tpu Bcex cnocobax 3KCIUTyaTallud CKBaXXUH MOABEM KHUJKOCTU U rasa
Ha TOBEPXHOCTh MPOUCXOJUT Mo cnenuanbHbiM TpyObam HKT, cnyckaembiM B
CKBOKHMHBI TEpe]l HadajloM HKCIUTyatanuu (B (OHTAaHUPYIOIIMX CKBOXKHHAX
omyckatotcss A0 ¢unsTpa). Cormacno ['OCT 633-80 mnpegycMoTpeHbl
CJIeIyIOIME YCIOBHBIE pa3Mephl (10 BHEITHEMY AuameTpy): 27, 33, 42, 48, 60,
73, 89, 102 u 114 MM ¢ TonmuHOM cTeHOK OT 3 10 7 MMm. JlmuHa TpyO 5+10 m.
TpyOn1 GecrioBHBIE, U3 CTajell C BRBICOKUMH MEXaHHYECKMMU CBOMCTBAMH, Ha
000MX KOHIaX pe3b0a, COSAUHSIIOTCS MEX Ty co0oi MmydTamu. OTeuecTBEHHbIE
HKT wsroraBmuBator 4 THnoB. HKT wmoryt OBbITh HM3rOTOBIEHBI U3
anmromuHueBoro criaBa Mapku J[16. Ilpumensitor ¢ubepriaccoBbie TpyObl
(HeMertamuyeckue), a Takxke Oe3pe3pOoBbie (ruOkue) HKT na Gapabanax
mHOM 10 6000 M.

7.3.000pynoBanue 1Jisi MpeaynpexaeHuss OTKPbIThIX ()OHTAHOB

Jist  mpenynpekaeHuss OTKPBITBIX  (POHTAHOB MPU  AKCIUTyaTalluu
donTaHHBIX CcKkBakuH mpuMmeHsitorcs komiuiekchl Thnma KYCA u KYCA-D.
Onu wMmoryT oOCITyXHBaTh OT OJIHOM JI0 BOCBMH CKBaXHH B Clydae
pasrepMeTH3alul  YCTbsl, MPHU OTKIOHEHHH OT 3aJlaHHBIX [apaMeTpOB
(maBnenHus, 1e6uTa) pabOTHl CKBAXKHWH U MTPU BO3ZHUKHOBEHUH TIOXKapa.
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OCHOBHBIE ~ 3JEMEHTBl  KOMIUIEKCOB  —  MAKep,  CKBAXUHHBIN
KJIanaH-oTceKaTelNb, ycraHaBiauBaembli BHyTps HKT Ha riybune go 200 M, u
Ha3eMHas CTaHLHMs YNPABICHUS. YTPABICHHE KIANAHOM-OTCEKATEIEM MOKET
obITh MHEBMO — (TuN KYCA) unu snexrporuapasnuueckuM (tuna KYCA-D).

3anopHBIM OPraHOM CIYKUT XJIOMYILIKA WJIK 1Iap.

Krnanan-otcekaTenb (TakKe U 3aIBHXKKA apMaTypbl) MOXKET ObITh 3aKPbIT
CO CTaHUUU YIpaBICHUS NPUHYAUTEIbHBIM IyTEM WM JHUCTAHLIHUOHHO C
nyJibTa AWCIETYepa, CBSI3aHHOTO CO CTaHLUMEW YMpPaBICHUS IOCPEICTBOM
IIPOMBICIIOBOM TEIEMEXaHUKH.

HmeroTcs ele aBTOMaTUYECKUE KiIanmaHbl-OTCEKaTeN, cpadaThiBatOIIHe
Py yBEIMYECHUU JeOUTa CKBAXKUHBI BbIlE 3aAaHHOr0. OHU yCTaHABIMBAIOTCS
Ha HKT. ABrtomaruzanus (OHTaHHON CKBaXXHHBI TMPEAyCMAaTpUBAET U
ABTOMATHUYECKOE NEPEKPBITUE BBIKUIHON JMHUHU PA3TPyKEHHBIM OTCEKATEIEM
ManudoapaaeiM TUa POM-1. OTcekarens cpabaTtbiBaeT aBTOMATUYECKH TPHU
NOBBIICHUH JaBieHus B TpyOompoBoge Ha 0,45 MIla (oGpasoBanue
napauHOBO MPOOKK) U TpHu NoHWkeHuu aasieHus a0 0,15 Mlla (mopsiB
TpyOOINpoBOA).

st obecrieueHus: IIUTENbHOW M Oecrniepe0oitHOM pabOThl CKBAaKUMH B
(OHTAaHHOM pPEKUME KCIUTyaTalluy OO0JbIIOE 3HAUEHUE UMEET PEeryIrupoBaHue
IUTACTOBOM SHEPIHM 3a CYET M3MEHEHMs] o0beMa He(TH, MOCTYMAIOIIero U3
CKBOXHMHBl W HA3bIBAEMOI0 JEOMTOM CKBaxxuH. (i1 orpanuyeHus aedura
CKB&XHH B OOKOBOM OTBOj€ (OHTAaHHOM €JIKM yCTaHABIMBAETCS CMEHHBIN
IITYyIlep-BCTaBKa M3 HW3HOCOCTOMKOrOo Marepuajia ¢ KaJluOpOBaHHBIM
OTBEPCTHUEM CTPOTO ONPEIAEICHHOr0 AuaMeTpa. JluameTp mrylepa onpenesuser
KOJIMYECTBO MOCTYIAONIEH U3 CKBAKUHBI HE(PTU B 3aBUCUMOCTHU OT NMPUHSATOTO
pexuma padboThl CKBaXMHbL. OOBIYHO JUaMeTp HITyLepa paBeH 3+15 MM u
Oombie. MoOryT NMpUMEHSITHCS OBICTPO-CMEHSIEMbIE U OBICTPOPETYJIUPYEMbIC
3a00HBIE MITYIEPHl, KOTOPhIE YCTAHABIMBAIOTCA B (POHTAHHBIX TpyOax Ha
00011 r1yOrHe U yJIepKUBAIOTCS IMaKepaMH.

Cnyck ¥ mogbeM 3a00MHBIX MITYLIEPOB OCYIIECTBISETCS HAa CTalIbHOM
kaHate nmnpu nomomm Jebeaku. Kowmmmeke  ycTheBoro - (pOHTaHHOTO
o0opyI0BaHUS TTOKa3aH HA puUC. 7.6.
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Puc. 7.6. Komiuiekce ycTbeBOro (POHTaHHOTO 000pYAOBAHMSL:
[ — o0opynoBaHUE OOBSI3KK 00CaAHBIX KOJIOHH;
2 — ¢oHTaHHas apMatypa; 3 — MaHUGOIBI; 4 — CTAHIUS YIIPaBICHUS
apMarypou

7.4.0cBoeHNE M IIYCK B pa00Ty (P)OHTAHHBIX CKBAKUH

OcBoeHue W Myck B paboTy (OHTAHHBIX CKBAKUH OCYIIECTBISETCS
CHIDKEHUEM JAaBJICHUS HA IUIACT ITyTEM:

1) mocnenoBaTeNbHON 3aMEHbI TJIMHUCTOTO pPAacTBOpa B CKBAXXUHE
KUJKOCTbIO U Ta30KUJAKOCTHON CMECBhIO MEHBIIECH MIOTHOCTU (TIMHUCTHIN
pacTBop = Boaa > He(Th);

2) UCHOJB30BaHUS a30Ta WHEPTHOIO WM raza (BHITECHEHUEM YacTH
AKUJKOCTU U3 CKBAXKUHBI, €€ a’pariueil);

3) cBabupoBaHuUsl.

7.5.bopnoa ¢ o1/10:KeHneM napaguHa B NOAbEeMHBIX TPyOax
Opaum U3 GHaKTOPOB, OCIOKHSIONIUX MPOIECC IKCIUTyaTAIUU CKBAKUH,

ABJISIETCSI OTJIOKEHHE TMapauHa Ha CTEHKAaX MOABEMHBIX TPYyO, YCThEBOM
apMaTypbl U BBIKUIHBIX JTUHUH.
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st GopbOBI € OTIOXKEHUSAMH TapaduHa TPUMEHSIOT CIIETYIONTUe
OCHOBHBIE CITOCOOBI:

1. Mexanuueckuii, mpu KOTOpOM TmapaduH CO CTEHOK TpyO
MIEPUOINIECKA YIAISAETCS CIICIIMATIEHBIMU CKpeOKaMu U BRIHOCUTCS CTPyeH Ha
MOBEPXHOCTb.

2. Tennogotl, mpyu KOTOPOM CKBa)KHMHA MPOMBIBAETCS TEIUIOHOCHUTEIEM
(mapom, ropsiueit BoJ10i Wik HepTenpoayKTaMu).

3. HUcnonvzosanue noovemuvix mpyod € TJHaAKOM BHYTpPEHHEU
MOBEPXHOCTHIO (OCTEKJIOBAHHBIX HWJIM TMOKPBITBIX CHEIUAIbHBIM JIAKOM HITU
AIMAJISIMH ).

4. Xumuuecxkuti, TIPU KOTOPOM mapaduH yJajasieTcss ¢ MOMOIIbIO
PacTBOPUTEIEH.

Hemnonanku B pabote POHTAHHBIX CKBAXKUH — HAPYIICHUE PEKUMOB:

1. [Tapaduuo- 1 ruapaTooOpazoBaHme B TpyOax.

2. O6pa3oBaHue ecuaHbIx TPOOOK Ha 3a005X.

3. Pa3penanue mrynepa.

4. 3abuBaHue MeckoM, napaMHOM IITyLEpa I BBIKUIHON JIMHHH.

5. IlosiBiaeHue BOABI B CKBaKMHE.

HUccnedosanue ¢honmannvix ckeasxcun HEOOXOIUMO JJIsl YCTAHOBIICHUS
NpaBUJILHOTO peXHMa OKcIuTyatanuu. lccrienoBaHnus MPOBOISATCS —Kak
METOJIOM MPOOHBIX OTKAYEK, TaK M IO KPUBOM BOCCTAHOBJICHHS 3a00MHOTO
JIaBJICHUS MOCJIE OCTAHOBKHU CKBaKMHBL. MeTO ] MPOOHBIX OTKAUYeK MPUMEHSIOT
0Py UCCIEJAOBAHUM JIJII  ONPEICJICHHUS] TMPOJAYKTHBHOM XapaKTEPUCTHUKU
CKB&XHMH M YCTAaHOBIICHHUS TEXHOJOTHYECKOTO peXkuMa ee paboThl, a
UCCJIEIOBAHUE TI0 KPHUBOM BOCCTAHOBJICHHSI 3a00MHOTO MJaBICHHUS — JJIA
OTIPEJICIICHHS TTApaMETPOB TIACTA.

Kpome »Toro, mepuogudeckud BexyT OTOOp MpoO Ui ONpeAesIeHHs
CBOMCTB HE(PTH.

Wnes merona npoOHBIX OTKauek — B 3aMeHe (4[/+[15 pa3) mTyuepoB u
M3MEPECHUHU MTapaMeTPOB.

['myOunHHBIE W3MEpPEHUsT  MPOM3BOIATCS TIyOWHHBIMU TPUOOpAMHU
(MaHOMETpaMH), KOTOpble JeOeakaMu (pyYHBIMH, MEXaHU3UPOBAHHBIMU)
CIIyCKAIOT B CKBAJKMHY HA CTAIIBHOW MPOBOJIOKE auaMmeTpoM oT 0,6 1o 2,0 mm.

[To maHHBIM WCCIIEOBAHUS CTPOST TpaduWKHd 3aBUCUMOCTH JeOHTa
ckBakuHbl O 0T 3a00iHOTO MaBieHus Pyag WM OT BETMYNHBI nenpeccun A P,
T.€. TIIEPENata MKy IUIACTOBBIM U 3a00iHbIM maBieHusMu (A P = Py = Pyag
). Takue rpaduKku HaA3BIBAIOTCS UHOUKAMOPHBLIMU OUAZPAMMAMU CKBAKUH.
[To popme nMUHUM UHAMKATOPHBIX quarpaMm (puc. 7.7) MOTYT OBITh MPSIMBIMU
(iuaus 1), BRIMYKIBIMU (JUHUS 2) U BOTHYTHIMH (IMHHS 3) OTHOCUTEIHHO
1eOUTOB.
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Puc. 7.7. UnaukatopHbIe AUarpaMmel

Jlist 1oOBIBalOIUMX CKBAXKUH MOTYT OBITh NOCTPOEHBI NPAMOAUHElHbLE
auarpamMmbl (KOTJa SKCIUTyaTHPYeTCs IIacT C BOJOHANIOPHBIM PEKUMOM H
IOPUTOK OJHOPOAHOW KUIKOCTH B CKBOXHHY IPOUCXOAMUT IO JHHEHHOMY
3aKOHY (DUIIBTpAIUN); KpUBOIUHElHble — C BBITYKIOCThIO, OOpAIllEHHON K OCH
NeOUTOB; U MarpaMMbl, OJJHA YacTh KOTOPBIX MPSMOJIMHEWHA, a JApyras Mnpu
YBEJIMYCHUH JIETIPECCUU M JIeOMTOB — KpUBOJNMHEWHa (puc.7.7, nunus 4).
VckpuBieHne HHIMKATOPHON JHMHUM OOBIYHO TPOUCXOJUT BCIEACTBHE
HapyIIEHUs JTUHEHHOTO 3aKOHA (DUIIbTpaIUH.

Bo Bcex caywasx, Korja 3alieXb 3KCIUIyaTUPYETCS Ha pexuMe,
OTJMYAIONIEMCSI OT BOJOHAMOPHOTO, MHAWKATOPHAS JUHUS OYyJEeT BBITYKJIOW
110 OTHOILICHUIO K OCU JIEOUTOB.

®dopma UHAUKATOPHON JTUHUU MOXKET ObITh 802HYMOL TI0 OTHOIIEHUIO K
ocu neoutoB (puc. 7.7, nuuus 3). [loaToMy B Tex ciydasix, KOrja MOJy4aroT
BOTHYTHIE HWHIMKATOPHBIC JIMHUHM, WCCIEAOBaHUE Ha TMPUTOK CYHUTAIOT
HEYJIOBJIETBOPUTEIBHBIM U €70 HEOOXOIUMO TTOBTOPUTH.

[TpUTOK KMIKOCTHU K 320010 CKBaYKHUHBI ONPEACINIIETCS 3aBUCUMOCTBIO

Q= K(PHJ'I B P3a6)n°
rae K — kodppuimeHT npotyKTuBHOCTH; # — KO3 PUITMEHT, MOKa3bIBAIOIINN
XapakTep (PUIbTpaIruu KUJAKOCTH Yepe3 MOPUCTYIO CPEy.

[Tpu nuHeliHOM 3akoHe QuuibTpanuu 7= 1 (MHIMKATOpHAS JIMHHS —
npsivasi). JIMHHWIO, BBIMYKIYIO K OCH JcOWMTOB, moiy4aroT npu n> 1, a
BOTHYTYIO0 —1mipu 11 < 1.

[Ipu nuHeliHOM 3akoHe (QUIbTPALMU MPEAbIAYIIEe YpaBHEHUE
MIPUHUMAET BU/I;

0= K(PHJ'I B P3a6)-

Koagpdpuyuenmom npooykmuenocmu no0bIBaOIICH CKBaXUHBI K
Ha3bIBa€TCA OTHONIIEHWE ee JebuTa K mnepenaay (IEHpeccuH) MEXIy
TUTACTOBBIM U 3a00MHBIM JTaBICHUSIMU, COOTBETCTBYIOIIMMU 3TOMY JCOUTY:

k- Q0 .0
PHJ'I_P3a6 AP
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Ecimu nebut u3MepsaTh B T/CyT. (MP/CyT), a Nepeman AaBICHUS B
Mackaligx, TO pPa3MEpHOCTh Kod(duimenta TPOTYKTUBHOCTH Oynmer T/
(cyr.-Tla), mma Mm/(cyr.-Tla). OmHako BeJAMYMHA MACKalb YPE3MEPHO Maja,
MO3TOMY JJIi TPOMBICIIOBBIX M3MEPEHUN MaBIEHUS IIydIle TOIb30BATHCS
KpaTHBIMH einHuIIaMu — Meramnackanem (Mlla) wnu kunonackanem (kI1a) .

KospdunmeHT npoayKTUBHOCTH OOBIYHO OMNPENEsSiOT IO JaHHBIM
VHJIUKATOPHOW JIMHUMU. ECIM UHAMKATOpPHAs JIMHUSA UMEET NPSIMOJIMHENHBIN
y4acTOK, KOTOPBIH 3aTeM NEPEeXOTUT B KPUBOJWHEHHBIA, TO KOA(P(UIIMEHT
POJYKTUBHOCTH OMNPEACISIOT TOJBKO MO TPSIMOJMHEHHOMY ydacTky. Jlis
yCTaHOBJIEHUS KOA(P(HUIIMEHTA MPOAYKTUBHOCTH MO KPUBOJIMHEMHOMY y4aCTKY
HEoOXOMMO  3HAaTh  Tepemnaja  JIaBJeHUs, COOTBETCTBYIOUIUN  ATOMY
KodhpUIeHTY.

[Io mnomyyeHHOMY B  pe3ysbTaTe€  HUCCIEIOBAHHUS  CKBaYKUHBI
KO3 PUITMEHTY NPOAYKTHUBHOCTH YCTAaHABIMBAIOT pPEKUM €€ padoThI,
noaOuparoT  HEOOXOAMMOE  JKCIUTyaTalioHHoe  obOopynoBanue.  [lo
M3MEHEHUSIM 3TOro kod3dduimenta cyaar o0 3d@ekTuBHOCTH 00pabOTOK
npu3ab0iHON 30HBI CKBAXHH, a TaKXKE O KAaueCTBE IOJ3E€MHBIX PEMOHTOB.
CpaBHuBas razoBbie (pakTopbl U KOADPUIIMEHTH TPOLYKTUBHOCTH JI0 U TOCIE
00pabOTKHU WIIM PEMOHTA CKBAKHHBI, CYIST O COCTOSTHUM CKBaKUHBI.

8.I'azimnrHas IKCILTyaTAUUSA HEPTAHBIX CKBAXKUH

JlornyeckuM TPOAOKEHUEM (POHTAHHOW OSKCIUTyaTalldd SIBISICTCS
ra3udTHas SKCILTyaTarus, Mpyu KOTOPOH HEJIOCTaroIee KOJIMIeCTBO ra3a s
noJbeMa JKHJIKOCTH 3aKauMBalOT B CKBaXWHY C TIOBEPXHOCTH. Ecmm
MPUTEKAIOIIYIO TIACTOBYIO YHEPTHIO, XapaKTEePH3yeMyIO Ta30BbIM (aKTOpPOM,
JOTIOJTHSAIOT JHEpPTrued ras3a, 3aKauuBaeMOro B CKBWKHWHY C TIOBEPXHOCTH,
IPOMCXOJIUT  HUCKYCCTBEHHOE (OHTAaHUPOBAHME, KOTOpPOE  Ha3bIBAETCS
2a3MUGPMHBIM ~ NOOBEMOM, a CIOCO0 OKCIUTyaTallud —  2a3lU)musbim
(xomnpeccopnwiii). (Cnenath anuMaruio — Cxema razaudra)

8.1.00.1acTh NprMeHeHus ra3augra

OOnactp npUMeHEHUs ra3nudTa — BBICOKOJCOUTHBIE CKBAXKHUHBI C
OONpIIMMHU  3a00MHBIMH JIABJICHUSIMU, CKBXKMHBI C BBICOKHUMH Ta30BbIMU
(dakTopamMmu W 3a00WHBIMU JABJICHUSIMU HI)KE JABJIEHUS HACBILLICHUA,
necouHble (cozepKaliyue B MPOIYKIMHA MECOK) CKBaXKHUHBI, & TAK)KE CKBAKUHBI,
AKCILUTyaTUPyEMbIE B TPYAHOJOCTYIHBIX YCIOBUSIX (Hammpumep,
3aTOIIAEMOCTb, MABOJKU, Oos0Ta U Ap.). ['a3nudT Xapakrepusyercs BbICOKOU
TEXHUKO-9KOHOMHUYECKON 3((HEKTUBHOCTBIO, OTCYTCTBUEM B CKBa)XMHAX
MEXaHU3MOB M TPYIIUXCS JeTanei, MpocTOTONH OOCITYKMBaHUS CKBOXUH U
PETYyIUpPOBaHUS PAOOTHI.

Ilpunyun oeiicmeusa 2aznugpma. B CKBaXMHY OIyCKAalOT JBa psjia
HacocHbIX TpyO. I[lo 3arpyOHOMY TPOCTpaHCTBY MEXAY HapyXHOH H
BHYTPEHHEl TpyOamu NOJAIOT MOJ JaBJICHUEM Ta3 WM BO3QyX. HapykHyro
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TpyOy Ha3bIBaIOT 6030yuwiHOlU. BHyTpeHHIOI0 TpyOy, MO KOTOpoil HEe(PTH B
CMECH C Ta30M WM BO3AYXOM IIOJJHUMAETCS Ha TNOBEPXHOCTh, HAa3bIBAIOT
noovemnoti. IlogbeMHass TpyOa MMEET MEHBIIYIO JJIMHY [0 CPAaBHEHUIO C
BO3yIIHOW. /{0 3aKauku ra3a >KUIKOCTh B NMOJBEMHOM M BO3AYLIHON TpyOax
HaXOJUTCS Ha OJHOM YPOBHE. DTOT YPOBEHb HA3bIBAKOT CTATHYECKUM — H o .
B sToM ciydae naBieHHe KHAKOCTH Ha 3a00€ COOTBETCTBYET IJIACTOBOMY
TaBJICHUIO.

Pup = plglH oy,
OTCHOJ1a
P
Hep = —
plg

[To Bo3mymiHOM TpyOe (3aTpyOHOMY MPOCTPAHCTBY) B CKBAXKUHY MO
JABJIICHUEM ATOr0 Tra3a MXHWJKOCTh IOJHOCTBI) BBITECHSECTCS B IMOJBEMHYIO
TpyOy, Mociie 3TOro ra3 MPOHUKAET B MOJABEMHYIO TPYOYy U MEPEMEINTUBACTCS C
KUJKOCThIO. [NIOTHOCTH Ta3upOBAHHOM KUIAKOCTU YMEHBIIAETCS U MO0 MEpE €€
HACBIIIEHUSI Ta30M JOCTUraeTcsl pa3HOCTh B IUIOTHOCTU Ta3WpPOBAHHOW U
HEra3supOBaHHOU KUJIKOCTEH.

Bcenencteue storo 6onee mioTHas (Hera3MpoOBaHHAS) KUIKOCTh OyIeT
BBITECHSITh W3 TIOJBEMHON TpyOBbl Ta3UpPOBAHHYIO KUAKOCTh. Ecmu ras
Mo/JaBaTh B CKBAXWHY HEMPEPHIBHO, TO Ta3MpPOBaHHAs >KUIKOCTh OyaeT
MOJTHAUMAThCSI U BBIXOAUTh M3 CKBOXHHBI B cucreMmy cobopa. Ilpm stom B
3aTpyOHOM TIPOCTPAHCTBE TOIBEMHON TpyObl YCTAaHABIWBACTCS HOBBIM
YPOBEHb KHUJKOCTH, Ha3bIBAEMbIN TUHAMAYECKON BBICOTOM

H - Psag
plg

INH

[Ipu »ToM naBieHue U3 OammMaka moabEMHON TPYObI
Pi=(L-h)pg=hrp-g,

rje L — IJuHa MOIbeMHOM TPYOBI;
ho — paccTOsSIHUE OT YCThs CKBaKUHBI 10 TUHAMHUYECKOTO YPOBHS;
hy= L — ho - tmyOrHa TOTPYKEHUS TOABEMHOM TPYOBI B )KUAKOCTb.
[TpumenstoT raznuThl OJHOPSIHBIE U ABYXpsiaHble (puc. 8.1; 8.2).

1Tl
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Puc. 8.1. IlonbeMHUKH KOJIBIIEBOW CUCTEMBI:
a — NBYXPSIHBIN; 6 — MOTYTOPOPSIHBIN; 6 — OJTHOPSTHBIN

Puc. 8.2. Ilponecc 3amycka ra3nudTHON CKBaYKHUHBI:
[ — mycKOBbI€ KJIanaHbl; 2 — ra3nu(THBINA KIlaraH

B ogHOpsmHOM B CKBaXXKHHY OIYCKAIOT TOJIBKO OJHY KOJIOHHY TpyO, 1O
KOTOPOM Ta30KUJKOCTHASI CMECh MTOAHUMAETCS U3 CKBAKUHBI HAa MIOBEPXHOCTb.
B 1ByXpsiAHOM MOJBEMHUKE B CKBAXKMHY OMYCKAIOT JIBE€ HACOCHBIE KOJIOHHBI
TpyO. 1o 3aTpyOHOMY MPOCTPAHCTBY ATUX KOJIOHH C MIOBEPXHOCTH MOAAIOT T'a3,
a 1O BHYTPEHHEW KOJIOHHE TpyO0 Ha TOBEPXHOCTh MOJHUMAETCS
ra30XuJIKOCTHAsT cMech. OAHOPSIHBIA MOTbEMHUK MEHEE METAJJIOEMOK, HO B
HEM HET JOCTaTOYHBIX YCIOBUU MJi BbIHOCA Iecka ¢ 3a00s1 CKBAKHUHBI.
[TosToMy  OIHOPSAHBIA  TOABEMHUK  NPUMEHSETCS Ha  CKBaKHUHAX,
IKCIUTyaTUPYyEMbIX O€3 BOJBI M BBIHOCA IMECKa. B IBYXpSIHOM IMOIBEMHUKE
BBIHOC T'a305KUKOCTHOM CMECH MPOUCXOAUT IO BHYTPEHHEU TpyOe MEHBIIETO
auaMeTpa. 3a CYET 3TOTO BO3PACTAIOT CKOPOCTH MOABEMHHUKA Ta30KUIKOCTHON
CMECH U YJIYUILAIOTCs YCIOBUS JUIsl BHIHOCA U3 CKBAXKMHBI BOJIBI U MIECKA.

Kpome Toro, nBYXpsiIHBIH TOJBEMHUK pabOTaeT ¢  MEHBIIEH
MyJIbCcalre padodero MaBJICHUS] U CTPYHU KUAKOCTH, a 3TO, B CBOIO OYEpPE.ib,
CHIKAET pacxo]l pabodero areHra — rasa.

[TosToMy, HeCcMOTps Ha YBEIMYECHHE METAINIOEMKOCTH, ABYXPSIHbBIC
MOABEMHUKH (puUC. 8.1) MPUMEHSIIOT HAa CUJIBHO OOBOJIHEHHBIX CKBa)XXMHAX MPHU
Hanuyuu Ha 3a0oe Oosblioro kojuuectBa mnecka. C I1ENbl0 CHIKEHUS
METAJIOEMKOCTH ~ NPUMEHSAIOT, TaK  Ha3bIBAEMYI0  MOJYyTOPOPSIHYIO
KOHCTPYKIIMIO, KOTJa BBICHIMN psifi TPyO 3aKaHYMBAIOT TPpyOaMU MEHBIIIETO
JMaMeTpa, Ha3bIBA€MbIX XBOCTOBUKOM (puc. 8.1).

Hnst obopynoBanusi ra3nu@THbIX MOAbeMHUKOB mnpuMeHsioT HKT
CIEYIOMMNX UAMETPOB: B OJHOPSAHBIX MOABEMHHKAX — OT 48 10 89 MM m
peaxo 114 MM, B ABYXPSIHBIX MOABEMHUKAX — JJI HAPYKHOTO psiga Tpyo 73,
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89 u 114 mm, a ms BHyTpennero — 48, 60 u 73 mM. I[lpu BeiOOpe arameTpoB
HKT Heo0x0auMo UMETh BBH]Y, UTO MUHUMAJIBHBINA 3a30p MEXK/ly BHYTPEHHEN
o0caHOM KOJIOHHBI U HapykHOU moBepxHOCThI0O HKT momken coctaBisats 12
+15 Mm.

JdocTonHcTBa ra3an@THOrO MeToaAA:
. MIPOCTOTA KOHCTPYKIMH (B CKBaKMHE HET HACOCOB);
. PACIIONIOKEHUE TEXHOJIOTUYECKOr0 O0O0OpyJOBaHUS Ha IOBEPXHOCTHU
(obGnervaet ero HaOJIIOJICHHE, PEMOHT), 0OecCIiedeHHEe BO3MOKHOCTH 0TOOpa U3
CKBaXHH O0JIBIIMX 00beMOB xkuakocTh (10 1800 +1900 1/cyT.);
. BO3MOXXHOCTh JKCIUTyaTalluM HE(PTSIHBIX CKBOXUH TMPU CHIBHOM
OOBOJIHEHMU U OOJBIIOM COJEpPKaHUU TIeCKa, MPOCTOTa PEryJIMPOBAHUS
neOHuTa CKBaXKUH.
HenocraTkm ra3iudTtHoro Merojaa:

. OoJbIlINE KallUTaIbHbIE 3aTPaThI;

Hu3kuil KI1/;

. noBeiieHHbIN pacxoq HKT, ocoOeHHO mpu TpUMEHEHUH ABYXPSIHBIX
IOJbEMHUKOB;

. OBICTpOE YBEIMYEHHE PACX0Jla SJHEPIHM Ha NojbeM 1 T HePTH 1o Mepe

CHIKEHHUSI 1eOUTa CKBXXUH C TEUYCHUEM BPEMEHU HKCILTyaTalluH.

B xoHneuHoM cuete, cebecTouMOCTh 100bun 1 T HedTH Npu raznudTHOM
METOJIE HIKE 3a CUeT HHU3KUX JKCIUTYyaTallMOHHBIX PacXo0/0B, MO3TOMY OH
MEPCIEKTUBEH.

8.2.000pynoBaHue yCThl KOMIIPECCOPHBIX CKBAKHH

Yerbe Ta3nu@THON CKBaXXHHBI OOOPYIYIOT CTaHIAPTHOW (HOHTAHHOM
apMmatypoil, pabodee naBleHHWE, KOTOPOM JIOJDKHO COOTBETCTBOBATH
MaKCUMaJIbHOMY OKHUJIAEMOMY Ha YCTh€ CKBAKUHBI. ApMaTypy J0 yCTaHOBKHU
Ha CKBAXWHY OIIPECCOBBIBAIOT B COOPHOM BHJEC Ha MPOOHOE aBIICHUE,
ykazaHHoe B macmopte. [locie ycTaHOBKM Ha YCTh€ CKBaXUHBI €€
ONPECCOBHIBAIOT ~ HAa  JaBJIC€HHE,  JIOMYCTUMOE I OINPECCOBKH
OKCIUTyaTallMOHHONW KOJIOHHBI, TPH OTOM HE3aBHUCHMO OT OXXHJIaeMOTO
paboyero AaBICHHUS apMaTypy MOHTHPYIOT C IMOJTHBIM KOMITJIEKTOM IIIMTHJICK U
ymiotHeHnid. Ilog ee  BBIKUAHBIMH ¥ HAarHETaTEIbHBIMH  JIMHHUSIMH,
pPacmoJIOKCHHBIMM ~ Ha  BBICOTE, YCTaHABJIMBAIOT  HAJEKHBIC  OIOPHI,
npenoTBpallaoiie MnajeHue Tpyo MpU PEMOHTE, a TakKe BHOpalUi0 OT
yaapoB cTpyu (puc. 8.3).

OO0BsI3Ka CKBOXXHHBI U allaparypa, a TakKe ra30rpoBO/Ibl, HAXOISIIHECS
MOJ1 TaBJIEHUEM, JOJHKHBI OTOTPEBATHCS TOJIBKO IMAPOM HJIM TOPSYEil BOJIOH.
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Puc. 8.3. I'asnudTHas ycranoska JIH:
1 — poHTaHHas apMatrypa; 2 — CKBaXKMHHAs Kamepa; 3 — KOJIOHHA
HACOCHO-KOMITPECCOPHBIX TpYyO; 4 — ra3nu@THHIN KiIanaH; 5 — nakep; 6 —
IIPUEMHBIN KJIanlaH; 7/ — HUIIEIb IPUEMHOI0 KJlalaHa

IIyck ra3am@THBIX CKBaKMH (HAa npuMepe  JBYXPSAHOIO
NMOoJAbEMHHUKA)

[Tpn HarHeTaHuu ra3a KUIAKOCTh B MEXTPYOHOM MPOCTPAHCTBE KOJOHH
HKT orrecHsieTcs BHHM3, a BBITECHSAEMAas TIepeTeKkaeT B TPyObl Majoro
IMaMeTpa U3 SKCIUTYyaTallMOHHON KOJIOHHBI, B pe3yJIbTaTe YEro YPOBEHb B HEU
CTAaHOBHUTCS HWXe cTarmueckoro. [losTomy naBieHune Ha 3a00€ CTAaHOBUTHCS
BBIIIIE ITUIACTOBOTO M YAaCTh JKUJIKOCTH morjomaercs ruiactoM. Ha mroOoi
MOMEHT  BPEMEHH  JaBJICHHE  3aKaulMBa€MOro ra3a  COOTBETCTBYET
TUAPOCTATUUECKOMY JIABJICHUIO CTOJIOA KUIKOCTH BBICOTOM, paBHOW Pa3HOCTHU
ypoBHEW B TpyOax Mamoro auamerpa (WM 3aTpyOHOM MPOCTPAHCTBE) H
MEXTPYOHOM MPOCTPAHCTBE.

[lo Mepe HarHeTaHus Ta3a YBEJIMYMBACTCS PA3HOCTb YPOBHEH U
BO3pAcTaeT JIaBJICHUE 3akaHuMBaemoro raza. Ha puc. 8.4 mpuBeneHa kpuBas
U3MEHEHUS TABJIEHUSI HATHETATEIIBHOTO ra3a B 3aBUCMMOCTU OT BPEMEHU IPU
IyCKE CKBAYKUHBI.
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Puc. 8.4. I'paduik n3meHeHus 1aBICHUS HATHETATEIIBHOTO
areHTa OT BPEMEHHU IPU MTyCKE CKBAXKUH

JlaBieHWe 3aKauMBaeMOT0 Ta3a BO BpeMsl JIOCTHIKEHHUS YPOBHSI
KHUJAKOCTH B MEXTPYOHOM MPOCTPAHCTBE OaliMaka MOAbEMHBIX TpyO Oyjaer

MaKCHUMAaJILHBIM. JTO AaBJICHUC HA3BIBACTCS ITYCKOBBIM — A myc. Kak Toibko

HA4YHCTCA H3JIUB F&SOH(H)IKOCTHOﬁ CMCECH, JAaBJICHUC Ha Oalmaxe IIOABEMHBIX
TPY6 YMCHBIINUTCA. CpCI[HeG JaBJICHUC Hara€racMoro rasa IIpu

YCTAHOBMBIIEMCS PEXHMME ra3TH(THON CKBAXMHBI Ha3biBaeTcs pabounM 1 .

Takum oOpa3zoM, 3amycK Tra3lIU(THBIX CKBaXUH OCYIIECTBIIAETCS
NpoJIaBKOM Ta3zoMm wu3 raszopacnpenenutenbHoro nyHkra (['PIT) wnmm ot
NEPEBIKHBIX  KOMIIpeccopoB. Jliisi CHMXKEHUsT IyCKOBOIO JaBJi€HUS B
COBPEMEHHBIX Ta3IU(THBIX YCTAaHOBKaxX HPHUMEHSIOT IOCIIEIOBATEIbHOE
ra3supoBaHUE YYaCTKOB JIU(Ta yepe3 MyCKOBbIE Ta3In(THHIEC KJIANIaHBI.

8.3.Ilepnoan4ecknii razangr

[Mepuomuueckuii ra3nudT OCYIIECTBISAETCS MYTEM MPEPHIBHOW MOJAYH
areHTa B CKBaXKUHY, T. €. IUKIJIAMH.

Jns noBbiiienuss 3PGHEKTUBHOCTH MEPUOAUMYECKOTO raznudra MOKeT
MIPUMEHSTLCA IUIYHKEP — CBOE€OOpa3HbI MOpIIEHb, JABUXKYIIHMICS B TpyOax
OJIHOPa3MEPHON KOJIOHHBI C MHUHUMAJIBHBIM 3a30poM 1,5+2,0 MM, 4TOOBI
YMEHBIIUTh BEIMYUHY CTEKAHUS KUJKOCTH MO CTEHKaM TPyO W OTACINSIIOLIUN
MOJHUMAEMBIN CTOJIO KUAKOCTU OT Ta3a. [Ipu ygape o BepxHUil aMOpTU3aTOp,
PACIIONOKEHHBIM B IUTyHXEpe, KIamaH aBTOMAaTHUYECKH OTKpBIBACTCS, U
IUIyH)XKep majaer BHU3. [lpu ynape o HIKHUN aMOPTU3aTOp MPOUCXOIUT
3aKpBITHE KJallaHa, U TUTYH)KEp TOTOB K cieayoliemMy nukiy. [LiyHxepHbIi
TudT MOXKET paboTaTh TaKXKe C NEPUOJUUYECKOMN MOJKAYKOM raza B 3aTpyOHOe
IpoCTpaHcTBO (puc. 8.5).
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Puc. 8.5. Cxema mIyHKepHOro NOAbEMHUKA
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[TnyHxepHblid TU(T MOXKHO HCHOJIB30BATh TAKKE MPHU HEMPEPHIBHOM
raznudTe U (QPOHTAHHOW SKCIUTyaTallud CKBaXXUHBI. B JIpyrux ycraHoBKax,
HallpuMep IMpHU SKCIUTyaTallud CKBaXXUH TUJIPONAKEPHBIM aBTOMATUYECKUM
MOPIIIHEM, TMOCIEAHUNA HE UMEET NPOXOAHOTO OTBEPCTUS W  MOCIe
MEPEMEILICHHS K YCThIO CKBAXKUHBI HATHETATEIbHBIM T'a30M Ia/1a€T BHU3 MOCTIE
MPEKpaIlleHHs 10Jlauu raza. 3a30p Mexay nopiiHeMm u kogoHHoi HKT — 2,501
+[14 mm. lebut ckBaxkun — 1+20 1/cyT.

VYcTaHoBKHM IUTyH)KEpHOTO JudTa U3roTaBiuBaloTcs Ha VbkeBckom
MEXaHUYECKOM 3aBoJie (nIuaMmerp TuryHxkepa 58,5 mm, riybouna crmycka 4000
M), OCBaWBalTCsi Ha TOMCKOM 3IJIEKTpOMEXaHMYECKOM 3aBojie uMm. B.B.
Baxpymesa.

B HacTosiiee Bpemsi pacnpoCTpaHEHUE YCTAHOBOK IMEPUOAMYECKOTO
ra3ziaugTa HEBEJIUKO.
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9.1llTanroBbie CKBAaKMHHBbIE HACOCHBIE YcTaHOBKM (YIIICH)

e Tpetn donma (66 %) neictByrommx ckBaxuH crtpan CHI
(mpumepno 16,3 % Bcero oobema n00buu HedTH) dKcIuTyaTupyrores: YILICH.
JlebUT CKBaXKMH COCTaBIsI€T OT JECATKOB KWJIOTPAaMMOB B CYTKH JO
HECKOJIbKUX TOHH. Hacockl cnyckaloT Ha TIIyOMHY OT HECKOJIBKHX JECATKOB
MeTpoB 110 3000 M, a B oTenbHbIX ckBaxkuHax Ha 3200 + 3400 m.

ICHY Bkitouaer:

1.[lHa3zemHoe oOGopynoBanme: craHok-kadanka (CK), obGopynoBaHue
YCTBhS.

2.[lTogzemMHOe  O0OpyJOBaHWE: HACOCHO-KOMIIPECCOPHBIE  TPYObI
(HKT), nacocusie mtanru (HIL), mranroseiii  ckBaxkunHblii Hacoc (ILICH) u
pa3linyHble 3alllUTHBIE YCTPOMCTBa, YJydlllalonue padoTy YCTAaHOBKU B
OCJIOKHEHHBIX YCIIOBUSIX.

OtmmuutensHas ocooeHHocth YIIICH cocTouT B TOM, YTO B CKBa)KMHE
YCTaHABJIMBAIOT TUTYHXKEPHBIM (MOPIIHEBOM) HACOC, KOTOPBIA MPUBOAUTCS B
JICUCTBUE TOBEPXHOCTHBIM TPUBOJOM TOCPEJCTBOM  KOJIOHHBI  IIITaHT
(puc. 9.1).
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Puc. 9.1. Cxema yCTaHOBKM IITAHTOBOTO
CKBO)XMHHOI'O Hacoca
[ItanroBas riryOMHHAsI HACOCHASI YCTAHOBKA COCTOUT U3 CKBAKMHHOIO
Hacoca 2 BCTAaBHOT'O WJIM HEBCTABHOT'O TUIIOB, HACOCHBIX IITAHT 4 HACOCHO-
KOMIIPECCOPHBIX TPYO 3, MOJBEIICHHBIX Ha IJIaHIai0e niu B TpyOHOM
Mo/iBeCKe &, CAIbHUKOBOTO YIIJIOTHEHUSI 6, CAJIbHUKOBOTO IITOKA 7, CTAaHKa-
kauaiku 9, pynnamenta /0 u TpoitHuka 5. Ha mpueme ckBaXXMHHOTO Hacoca
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YCTaHABIIMBAETCS 3alIUTHOE MPUCIIOCOOJIEHNE B BUE Fa30BOT0 UM IIECOYHOTO
bunbTpa /.

IIITaHroBbIe CKBA)KMHHbIE HACOCHI

[IICH obGecneunBaroT OTKAUKy M3 CKBaXKUH KUJIKOCTH, OOBOJJHEHHOCTHIO
10 9901%, abcomotHOoM BsizkocThio A0 100 mlla-c, comepkaHuem TBEpIbIX
Mexannueckux npumeceit 1o 0,501%, ceoboaHoro raza Ha npueme a0 2501%,
00BbEeMHBIM cojiepKaHueM cepoBojaopoaa ao 0,111%, MuHepanuzanueid BOJIbI
1o 10 /i u remneparypoit 1o 130 °C.

[To cnioco0y kpemnnenus k kononne HKT paznuuatot BcraBusie (HCB) u
HeBctaBHble (HCH) ckBaxunHble Hacockl (puc. 9.2, 9.3). YV HeBCTaBHBIX
(TpyOHBIX) HACOCOB LIMJMHAP C CEIJIOM BCACBHIBAIOLIEIO KJIAMaHa OMYCKaloT B
ckBaxuHy Ha HKT. [lnyHkep ¢ HarHeTaTeabHBIM U BCACBIBAIOIIUM KJIATIAHOM
OIyCKAlOT B CKBAKMHY Ha IITAaHTaX U BBOAST BHYTpb HuMHJIpa. [lnyHxep c
NOMOIIBIO CIEHHAIBHOTO IITOKA COEIWHEH € IIAPUKOM BCACBIBAIOIIETO
kinanana. Hemocrarok HCH — ciioxHOCTB €ro cOOpKU B CKBaKUHE, CIIOKHOCTh
U JUIUTEIIbHOCTh W3BJICYEHHUS HACOCA HA MOBEPXHOCTh Ui YCTPAHEHUS KaKOW-
1100 HeucnpaBHOCTH. BeTaBHBIE HACOCHI IIETMKOM COOMPAIOT Ha MOBEPXHOCTH
3eMJIM U onyckarT B ckBaxkuHy BHYTpb HKT nHa miranrax. HCB cocrout u3
TPEX OCHOBHBIX Y3JIOB: LIWIMHAPA, IITyHKEPa U 3aMKOBOUM OMOPHI UIUHIPA.

B TpyOHBIX € Hacocax I WM3BICYEHUS LWIMHApPA M3  CKBaXKUHBI
HEO0OXOJIMM MOJABEM BCEro 000py0BaHuUs (IITAHT C KJIalaHAMU, ILUTYHXEPOM U
HKT). B stom xopennoe otnuune mexay HCH nu HCB. Ilpu ucnons3oBanuu
BCTaBHBIX HACOCOB B 2 + 2,5 pa3a yCKOPSIIOTCS CIIyCKO-TIOJ/beMHbBIE Olepaluu
IpU PEMOHTE CKBAXKMH U CYIIECTBEHHO obJierdaercs Tpyl padounx. OgHako
mojiaya BCTAaBHOT'O Hacoca Mpu TpyOax JaHHOTO IMaMeTpa BCErja MEHbIIe
[0/1a4d HEBCTABHOTO.

Hacoc HCB-1 — BcTaBHOWl OJHOCTYNEHYATHIA, IUIYHXKEPHBIA C
BTYJIOUYHBIM LUJIMHJPOM U 3aMKOM HaBEpXY, HArHETATEJIbHBIM, BCACHIBAIOIIIUM
Y IPOTUBOIECOYHBIM KJlananamu (puc. 9.2).

HCB-1

\““\:\

o e s

Puc. 9.2. Hacochl CKBa)KMHHBIC BCTaBHBIC:
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1 — ByCKHOM KJjiamnaH; 2 — MUIMHJpP; 3 — HarHeTaTeIbHbIN KilalaH;
4 — muryHxep; 5 — mranra; 6 — 3aMOK

Hacoc HCB cnyckaercs Ha mrTaHrax. Kpermnenue (ymioTHEHUE
MOoCaJKaMu) NPOUCXOJUT HA 3aMKOBOM OIOpe, KOTOpas MNpeaBapUTEIbHO
onyckaercs Ha HKT. Hacoc u3Biekaercs u3 CKBaXXMHBI TP NOABEME TOJIBKO
kojioHHbl mmTadr. [Toatomy HCB nenecooOpa3HO NpUMEHSTh B CKBaXKUHAX C
HEOOJIBIIUM JI€OUTOM U MpU OONBIINX ITyOMHAX CITyCKa.

HesctaBHoli (TpyOHBIN) Hacoc MpEACTaBISET COOOW  LMJIUHJIP,
npucoenuHeHHbldi Kk HKT u BMecTe ¢ HUMM CIyCKaeMblii B CKBaXXHHY, a
IUTYHXKEp CIyCKaloT Y TOJHMMAalT Ha mradrax (puc. 9.3). HCH
11eJ1eco00pa3Hbl B CKBOXHHAX C OONBIIUM JeOUTOM, HEOOJIBIIONW TITyOHMHOU
CIyCKa U OOJIBIINM MEXPEMOHTHBIM IEPUOIOM.
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HCH-1 HCH-2

Puc. 9.3. HeBcTaBHBIE CKBa)KUHHEIE HACOCHI:
1 — BcachIBarOIINM KJanaH; 2 — UWJIWHAP; 3 — HATHETaTEIbHbBINA KJIAIlaH;
4 — nmyHXep; 5 — 3aXBaTHBIN IITOK; 6 — JTOBUTEIb

B 3aBUCHMMOCTH OT BEIUYUHBI 3a30pa MCXKAY IINIYHXCPOM W HUJIMHAPOM

M3rOTaBIMBAIOT HACOCKHI CIEMYIOMIMX TPYIIT Mocaaok (ucrmomHeHue «C» — T.[]
€. C COCTaBHBIM IIUJIMHJPOM) (Tabd. 9.1).

Ta6mmma 9.1
I'pynnbl mocagok HacocoB
['pynna 3a3zop, MM
0 o 0,045
1 0,02 — 0,07
2 0,07 -0,12
3 0,12 -0,17
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Uewm GobIie BI3KOCTh KUIKOCTH, TEM BBIIIE TPYyTIa TOCAIKH.

VYcaoBHBIA pa3smep HacocoB (IO AMAMETPy IUTyH)Kepa) M JJIMHA XoAa
ILUTYHKE€pPa COOTBETCTBEHHO MPHUHSATHI B IPEAEIax:

ast HCB 29 - 57 mmu 1,2 + 6 M;

HCH 32+ 95 MM u 0,6 + 4,5 m.

Oo6o03nauenne HCH2-32-30-12-0:

0 — rpynmna nocaaku;

12x100 — nanbonbIIas TIyOMHA CITyCKa Hacoca, M;

30x100 — nynHA X04a TUTYH)KEpa, MM;

32 — nuameTp IUIyH)Kepa, MM.

HacocHass wmranra mnpenHasHayeHa il Iepejayd  BO3BPATHO-
NOCTYIATEIBLHOrO JIBUKEHHUS TUTyH)Kep-Hacoca. [lltanra npeacrasisier coboi
CTEPKEHb KPYIJIOTO CEYEHUs C YTOJIIEHHBIMU TOJIOBKAMH Ha KOHIAX.
BrlmyckaroTCsi ITaHTY U3 JIESTUPOBAHHBIX CTaJIel [uaMeTpoM (1o tery) 16, 19,
22,25 MM U JUTMHOM 8 M — JIJIsl HOPMAJIBHBIX YCJIOBUHM AKCILTyaTalluu.

Jns perynupoBaHus JJIMHBI KOJIOHH IITaHT C UEIbI0 HOPMaJbHOU
MOCAJIKU TUTYHXKEpa B LIWIMHIP HACOCA UMEIOTCS TAKKE YKOPOUYEHHBIE IITAHTU
(¢ytoBkm) mmunoit 1; 1,2; 1,5;2 1 3 m.

[tanru coemuusitorcss mydramu. Mmerores Takke TpyOdaThle MTAHTH
(HapyxHbIA quameTp 42 MM, TONIIHUHA 3,5 MM).

Havanmu  BbIycKaTh  HACOCHBIE  WITAHTM W3  CTEKJIOIUIACTHKA
(AO «Ouyepckuil MalIMHOCTPOUTEIBHBIA 3aBOMY), OTIWYAIOIMIMECS OOJbIeH
KOPPO3HOHHOM CTOMKOCTBIO M TMO3BOJSIONIME CHU3UTH HHEPronoTpediieHne
10 20 %.

[Tpumensitorcst HemnpepbiBHbIe 1mTaHrd «Kopom» (HempepbiBHbIE Ha
OapabaHax, ceuyeHue — MOJTYIJUIUIICHOE).

Ocobas mTaHra — yCTh€BOM INTOK, COCIUHSIONIUA KOJIOHHY INTaHT C
KaHaTHOM moaBeckoil. [loBepXHOCTh ero monupoBaHa (MOJUPOBAHHBINA IITOK).
On usroraBnuBaeTcsi 6€3 TOJIOBOK, a Ha KOHIIaX UMEET CTaHAapTHYIO PEe3b0Yy.

JInst 3aUATBI OT KOPPO3UM OCYIIECTBIISIIOT OKPACKY, IMHKOBAHUE U T. II.,
a TaKXKe MPUMEHSIOT HHTHOUTOPBHI.

YcTeeBoe 000pyJlOBaHME HACOCHBIX CKBAXMH NPEIHA3HAYECHO IS
repMeTH3aluu 3aTpyOHOro npocTpancTBa, BHyTpeHHe nosoctu HKT, otBona
MPOAYKIIMU CKBAXKUH U NojJBemmBanusa koaoHHbl HKT.

YcerbeBoe oOopynoBanue Tuna OV BkiIOYaeT YCThEBOM CaJIbHUK,
TPONHUK, KPECTOBUHY, 3alIOPHBIE KPaHbI U 0OpaTHBIC KJIaTaHbI.

VYcTbeBOM CalbHUK TEPMETU3UPYET BBIXOJ YCTHEBOIO IITOKA C
MIOMOIIBI0 CAJIbHUKOBOM TOJIOBKM M 0OECIIEUMBAET OTBOJI MPOAYKIIMH Yepe3
TpoitHuk. TpoitHuk BBuHuUMBaeTcs B mypty HKT. Hanmmume mapoBoro
COCMHEHUST OOecreuynBaeT CaMOyCTAaHOBKY TOJIOBKM CallbHUKA TpU
HECOOCHOCTH CalbHHUKOBOro mrToka ¢ oceto HKT, nckimroyaer oqHOCTOpOHHUI
M3HOC YIUIOTHUTEIHHOW HAOWBKH M 00JIETYaeT CMEHY HaOMBKH.

Kononna HKT moagemena Ha KOHyce B KPECTOBHMHE W PACIIOIOKEHA
AKCUECHTPUYHO OTHOCHUTEIBHO OCH CKBAXXHMHBI, 4YTO IMO3BOJSET MNPOBOJAUTH
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CIYCK MpUOOpPOB B 3aTpyOHOE MPOCTPAHCTBO Ye€pe3 CHELHAIbHBIA YCTHEBOM
naTpyOOK € 3aJIBUKKOIA.
CraHKM-Ka4aJIKu - WHAUBUAYaJIbHbIM MexaHuueckuil npusop I[IICH

(Tabmn. 9.2).
Tabmuna 9.2
HexoTopble MOIe/IM CTAHKOB-KAYAJI0K
CraHok- HomunanbHas JlnnHa Yucno MoIHOCTE Macca,
KadJajaka Harpy3ka Ha | YCThEBOTO | KadyaHUM BJIEKTPO- KT
YCThEBOM ITOKa, M | OaJlaHCUpa | JBUTATEIS,
mroke, kH , MUH kBT
CKB80-3-40T 80 1,3+3,0 1,8+12,7 15+30 12000
CK(C8-3,0-4000 80 1,4+3,0 4,5+11,2 22+30 11900
I1P8&-3,0-400 80 1,8+3,0 4,5+11,2 22+30 11600
OM-2000 80 1,2+3,0 5+12 30 11780
OM-2001 80 1,2+3,0 2+8 22/33 12060
ITHIIT 60-2,1-25 80 0,9+2,1 1,36+8,33 7,5+18,5 8450
ITHIIT 80-3-40 80 1,2+3.0 4,3+12 18,522 12400

B mmdpe cranka - kawanku tuna CK/I, manpumep CKJI78-3-4000,
yKa3aHo: OyKBbl — CTaHOK Kayajka Je3aKCHaJIbHbI, 8 — HauOoibIas
ponyckaemas Harpyska Pmax Ha TOJ0BKy GagaHcHpa B TOYKE IOABECA LITAHT
B ToHHax (1 T =10 xH); 3 — HaubosbIIast JyIMHA X0/1a YCTHEBOTO IIITOKA B M;
4000 — HauGONBIINIA oMmycKaeMblii KpyTsamuii MoMeHT M xp max Ha BeoMOM
Bany peaykropa B kre/m (1 xre/m = 1072 kH-m).

OcHOBHBIEC Yy3Jbl CTaHKa-Kauajkd — pama, CTOMKa B BHUAE YCECUEHHOMU
YeThIpEXTPaHHOM MUpaMubl, OalaHCHp ¢ TTOBOPOTHOW T'OJIOBKOM, TpaBepca ¢
IIaTyHaMH, IIIAPHUPHOMO/BEIIEHHAs! K OallaHCUPy, PEAYKTOP C KPUBOILIUIIAMU
u nporuBoBecamu. CK KOMILIEKTyeTcss Ha0OpOM CMEHHBIX IIKUBOB JIJIS
M3MEHEHUS YKclia KauaHui, T.[|e. peryjaupoBanue auckperHoe. s OpicTpoii
CMEHbl M HATSDKEHUSI PEMHEN SJIEKTPOJIBUraTelib yCTAaHABIMBAETCA Ha
IIOBOPOTHOM pamMe-cana3Kkax.

MoHTHpy€eTCs CTaHOK-Kayajika Ha paMe, YyCTaHaBJIMBAa€MOW Ha
xene300eToHHoe  ocHoBaHue (pynaament). Duxcanms OanaHcupa B
HEOOXOMMOM (KpailHEM BEpXHEM) TMOJIOKEHUU TOJIOBKU OCYILECTBIISIETCS C
MTOMOIIIBI0 TOPMO3HOTO OapabaHa (1ikuBa). ['ooBKa OaaHCcHpa OTKUIHAS WU
MOBOPOTHAasE JUIsi OECHpEenATCTBEHHOrO0 MpPOX0Ja CIYCKONOABEMHOIO U
rIIyOMHHOTO 00OpYAOBaHUS MPU MOA3EMHOM PEMOHTE CKBaXXMHBI. [[0CKOIBKY
rojIoBKa OajlaHCHpa COBEpILNAET JABMXKEHHE MO AYre, TO JJIs COWICHEHHS ee C
YCTHEBBIM IITOKOM U IITAHTAaMU UMEETCsl TUOKasi KaHaTHas mojBecka /7 (puc.
9.4). OHa Mo3BOJIAET PErYIUPOBATH MOCATKY TUTYHXKEpa B IWIMH/P HACOCA WU
BBIXOJ] TUIYHXEpa W3 IWIWHIpA, a TAakKe yCTaHABIHMBATh JAWMHAMorpad s
UCCIIeI0BaHMs pabOThl 000PYIOBAHUS.
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AMIUTUTYTy JBWOKEHUS TOJIOBKM OallaHCHUpa pEryJHupyloT IyTeM
M3MEHEHHSI MECTa COYIEHEHHsS KPUBOLIUIIA C I[IATYHOM OTHOCUTEIBHO OCH
BpallleHus (MepecTaHOBKA Mayibl[a KPUBOIILIUIIA B APYTO€ OTBEPCTHE).

3a oauH ABOMHOM xo1a Oanancupa Harpy3ka Ha CK HepaBHOMepHast. [[ns
ypaBHOBEIIMBAHUS PaOOTHl CTaHKA-KAYaJIKK TTOMEMIAIOT TPy3bl (IIPOTUBOBECHI)
Ha OajaHcup, KpUBOIIMUN WM Ha OamaHcup u kpuBomwun. Toraa
YpaBHOBEIIMBAHNE HA3bIBAIOT COOTBETCTBEHHO OalaHCHUPHBIM, KPUBOUIUITHBIM
(pOTOPHBIM) WJIM KOMOMHUPOBAHHBIM.

bnok ynpaBneHust obecnieunBaeT ynpasienue aektpoasuraresnem CK B
aBapUIHBIX CUTyalusX (OOpBIB IITAHT, MOJOMKH PEAyKTOpa, Hacoca, MOpbHIB
TpyOomnpoBoaa u T.[/1.), a Takke camo3anyck CK mocie mepepsiBa B mnojaue
AIEKTPOIHEPTUH.

Brimyckaror CK ¢ Tpy30m015€MHOCTBIO Ha TOJIOBKE Oalancupa ot 2 110
20 T.

s
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Puc. 9.4. Cranok-kavanka tuna CKJI:
[— moaBecKa yCThEeBOIO MITOKA; 2 — OaJlaHCHp C OMOPOi; 3 — CTOMKa,
4 —maTyH; 5 — KpUBOIINI; 6 — PEAYKTOP; 7 — BEIOMBIN IIKUB; & —
PEMEHb;
9 — snekTpoABUTraTelib; /() — BeQyu WKUB; /[ — OrpaxxacHue;

12 — noBopoTHas uta; /3 — pama; /4 — mpoTuBOBEC; /5 — TpaBepca;
16 — TopMO3; /7 — KaHaTHAs IOJIBECKA
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OnekrpoasurarensiMu kK CK cirykaT KOpOTKO3aMKHYThIE€ AaCUHXPOHHBIE
BO BJIaroMOpO30CTOMKOM HCIOTHEHUU TpeX(asHble IEKTPOABUTATENN CEPUU
AO u snexrpoasuratenu AO2 u ux moaupuxanuu AOII2.

Yacrora Bpauienus snekrpoasurarenei 1500 u 500 mun .

B Hacrosiniee BpemMsi pOCCUHCKUMU 3aBOJJAMU OCBOEHBI U BBIITYCKAIOTCS
HOBble Monupukanuu crankoB-kayasnok: CKJAP u CKP (yHuduuupoBaHHbIN
psan u3 13 BapuanToB rpy3omnoabeMHocThio oT 3 1o 12 1), CKb, CKC, I1®D,
OM, IIIITH, JIII-114.00.000 (rumpoduimpoBannbiii). CTaHKU-KaYaaKH IS
BPEMEHHOM JOOBIYM MOTYT OBITh MOOWIBHBIMH (Ha ITHEBMOXOIYy) C
aBTOMOOUJILHBIM JIBUTATEJIEM.

10.9kcnyaTauus CKBaXKMH MOTPYKHBIMU
JIEKTPOLEHTPOOEKHBIMM HACOCAMH

HenmocrtaTkamMu  IITAHTOBBIX  HACOCOB  SIBIIIETCSI  OTPAaHUYEHHOCTH
TIIyOMHBI UX TIOJIBECKU M MaJias 1mojja4a HepTH U3 CKBaKUH.

Ha 3akimrounTenbHON CTaguu SKCIUTyaTalldd BMECTE€ C HEPThIO U3
CKBQXUH TMOCTyMHaeT OOJbIIOE KOJIUYECTBO IUIACTOBOM BOJABI, MPUMEHEHHUE
IITAHTOBBIX HACOCOB CTAaHOBUTCA Manod(PGEKTUBHBIM. DTUX HEIOCTATKOB
JUIIEHbl YCTAHOBKU MOTPY>KHBIX 3nekTpoHacocoB YOIH (puc. 10.1, Tabm.
10.1).

[TorpyxHble Hacochl — 3TO MajorabapuTHble (MO0 JHUAMETPY)
LEHTPOOEKHBIC, CEKIIMOHHBbIE, MHOTOCTYIIEHYaThle HACOCHl C MPHUBOJOM OT
snekrpoasuraress. Obecneunsaror nogady 101300 m*/cyT. u Gosee Hamopom
450+2000 m.Boza.ct. (710 3000 m).

B 3aBucuMocTH OT monepevyHoro pazMepa norpyHoro arperara, ¥ 9LH
JIEJISAT Ha TPU YCIOBHBIE TPyHIbL: 5, SA U 6 ¢ fMaMeTpamMu COOTBETCTBEHHO 93,
103, 114 MM, npeaHa3HAYE€HHBbIE JUISI OAKCIUIYyaTal[MOHHBIX  KOJOHH
COOTBETCTBEHHO He MeHee 121,7; 130; 114,3 mm.

OcHoBHbIE TEXHHYECKHE Xxapakrepuctukn YOIIH orpaxeHsl B ux
mudpax

DJIEKTPOJIBUTAaTeId B  YCTAaHOBKAaxX TMPUMEHSIOTCS  aCHHXPOHHBIE,
Tpexda3Hble C KOPOTKO3aMKHYTHIM POTOPOM BEPTHUKAIBHOTO HCIOJIHEHUS
[15/140-103 — o6o03HayaeT: MOTPY>KHOM IJIEKTPOJBHUTATENb, MOIIHOCThIO 40
kBT, anamerpom 103 Mm. /[BUraresns 3amonHseTcs CleqUalIbHbBIM MAJIOBA3KHUM,
BBICOKON JUAJIEKTPUUYECKON MPOYHOCTH MACJIOM, CIyKaIlIUM JJISI OXJIQXKICHUS
U CMa3KH.

s morpy>KHBIX 3JEKTpOABUTATENEH HampsbkeHue cocrasisier 380 +
2300 B, cuna HomuHanbHOrO Toka 24,5+86 A mpu yactore 50 I'1, wactora
BpaieHus poropa 3000 muH ', Temmeparypa okpyxkaromei cpeast +50 + +90
C.
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Mopynb-cekniuss HacoC —  IEHTPOOEKHBIM  MHOTOCTYIEHYAThHIH,
CEKLUMOHHBIN. YHCIO CTynE€HEN B HACOCHOM arperare MOXET COCTAaBIATh OT
220 o 400.

[Ipr oTkauMBaHWM IUIACTOBOM JKUAKOCTH, COAEPKAMIEN Yy CETKH
BXOJHOTO MOJYJisl Hacoca cBbiie 25 % (mo 55 %) nmo o0beMy cBOOOAHOTO
raza, K HAacoCy TIOJCOEIUHAETCS TIa30Cernaparop, KOTOPbIA OTBOAUT B
3aTpyOHOE MPOCTPAHCTBO YACTh Ta3a M3 IJIACTOBOM >KUAKOCTH U YIIy4llIaeT
paboTy Hacoca.

?.-I"_.-' g

Bl

Puc. 10.1. OOGmas cxeMa YCTaHOBKH IOTPY>KHOTO IIEHTPOOEKHOTO
Hacoca:
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1 — macno3anoiaHeHHbIN anekTpoasuratens [19]1; 2 — 3BeHo

TUAPO3AIIUThI WA POTEKTOP; 3 — MpUEeMHAas ceTKa Hacoca Jyis 3a0opa

JKUJIKOCTH,

4 — MHOrOCTYyIeHUYaThIi LeHTpoOexHbIi Hacoc ITLDH; 5 — HKT;
6 — OpOHUPOBAHHBIN TPEXKWIBHBIN 2JIEKTPOKAOEIb; 7 — MOACKU IS
kpemienus kadens k HKT; 8§ — ycTeeBas apmatypa; 9 — 6apadban ais

HAMOTKH KaOest IIpH CITYCKO-IIOABEMHBIX pa60Tax N XpaHCHUA

HEKOTOpOro 3amaca kaodens; /0 — tpaHchopmaTrop Wik aBTOTpaHcHOpMaTop;
11 — cTaHIUs yHIpaBJI€HUs C aBTOMATUKOM; /2 — KOMIIEHCATOP

Taomuna 10.1
Buabl yCTAaHOBOK MOTPYKHBIX 3JIEKTPOHACOCOB

HanmenoBanune MuHuManbHBIN [Tonepeunsii | [loma- | Hamop, M | Momno | Tun
YCTaHOBOK (BHYTp.) nuametp | rabaput ya, CThb rasocerna-
SKCIUTYyaTallMOHH | YCTAHOBKH, M/cyT JIBUTAT | paTopa
OH KOJIOHHEI MM e,
kBT
YOIIHMS5-50 50 990+1980 | 32+45
VYIOIHMS5-80 80 900+1950 | 32+63
YOIIHMKS5-80
VOIHM5-125 121,7 112 125 7451770 1MHI'5
VYOIIHMKS5-125
YOIIHMS5-200 200 640+1395 | 4590 IMHI'K5
VYOIIHMS5A-160 160 7901705 | 32+90 | MHI'AS
YOIIHM5A-250 250 795+1800 | 45+90 | MHI'AS
VYOIIHMKS5-250 | 130,0 124
YOIIHM5A-400 400 555+1255 | 63+125 | MHI'K5A
VOIHMKSA-
400
YOIIHM6-250 250 920+1840 | 63+125
VYOIIHM6-320 144,3 137 320 755+1545
Y3ILHM6-500 1443 137
WIH 58071 500 800+1425 | 90+180
148,3 140,5
VY3IHM6-800 148,3 140,5 800 725+1100 | 125+25
0
VOIHM6-1000 | 1483 140,5 1000 | 615+1030 | 180+25
0

['uapaBnuyeckas XapakTepUCTUKA MOTPYKHOTO AJIEKTPOLIEHTPOOESKHOTO
Hacoca (IIDIH) «wmsrkas», naercsa 3aBOAOM-U3TOTOBUTENEM MpuU padote
Hacoca Ha Boje IIoTHOcThI0 P = 1000 xr/m° (komuuecTBo cryneneil — 100) u
npejcTapiser coboil 3aBucumoctu (puc. 10.2): namopa H or mogaun O

(H= £(0)); kodddurmenta nonesnoro peicrsust KIJ — M or O (n= £19));
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momuoctd N or O (Ha pucyHke He IOKa3aHO). IIpH 3aKpHITOM 3aIBHKKE 1
nogaue 9= 0, macoc paspuBaer MakcumanbHblii Hanop H gy (kpusas 1). B
stom cirydae KIIJ] paBen nymto. Eciu Hacoc paGoTaet 6e3 moabeMa sKUIKOCTH
(H=0,n= 0), nonaua ero makcumanbHa (max ).

N
Hmax

k.m.a.1]

Hanop,H %
F,
(%)

_—
=
a
>

/!
/
¥ 0.75QonT) | 1,25Q0

0 Qont Qmax
MNopaya Q ——>

Puc. 10.2. I'mppaBanyeckas xapakrepuctuka [191[H

Y

Haubonmee menecooOpa3Has o0nacTh paboOTBI Hacoca — 30HA
MakcuMmanibHoro KIIJ[ (kpuBast 2). 3HaueHme MNmax Jaocturaer 0,5 + 0,6.

Pexxum dKcrutyaTanMu  Hacoca, kKorma Hanop Hopr u momaunm  QOonr
COOTBETCTBYIOT TOYKE ¢ MakcuManbHbiM KIIJI, Ha3bIBalOT ONTUMAIBHBIM
(Touka M).

[log pexumoMm »SKCIUTyaTalMM Hacoca IIOHUMAETCs NEPECEUCHUE
TUIPABIMYECKON XapaKTepUCTUKU Hacoca (KpuBasi 1) ¢ ero  «BHEIIHEH
CEThIO», B IAHHOM CJIy4ae TMAPOJUHAMUYECKON XapaKTEPUCTUKON CKBAKUHBI
(kpuBas 3).

[lox ruapoaMHAMUAYECKOM XapaKTEPUCTUKOM CKBaXWHBI IOHUMAETCA
COBOKYMHAs XapaKTepUCTUKA paboThl IUTacTa U TOABEMHHKA, KOTOpas
BBIpaKAETCS TpapUIECKON 3aBUCUMOCTHIO Hamopa (maBieHusi) B (QyHKIUU

neowura (nomaun) (H = f (Q)) .

3ajgadya panvoHAIbHOTO BbIOOpa kommnoHOBKM YOIIH cBogutcs k
noa0Opy TaKoro pekMMa Hacoca, Korja nepecedeHue KpuBbix | u 3 Oyzer
HaxOJIUTbCA B «paboued 30HE», KOTopas JEXHUT Ha KpuBol 1, rme
MM 2 (0,8~ 0,85)Mmax . PerynupoBanne pexuMa BO3MOKHO KaK M3MEHEHHEM
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XapaKTEepPUCTUKU Hacoca (M3MEHEHHEeM uucia 000pOTOB, M3MEHEHHEM YHCIIa
CTyHeHEed MW [Ip.), TaK U HU3MEHEHUEM XapaKTEPUCTHUKU «BHELIHEU CEeTH»
(m3menenuem nuametrpa HKT, npumeHeHueM mtyuepos u ap.).

[TorpyxHOi Hacoc, 53JIEKTPOJIBUTaTellb, TUAPO3AIIUTA COEAUHSIIOTCS
MeXIy coOoi (¢naHmamMu U mmwibkamu. Banel Hacoca jgBurarens u
rUApo3aliuTa UMEI0T Ha KOHIAX IUIMIBl M COCIUHSIOTCS MEXIy Co0oM
HUTUIEBBIMUA MY (PTaMHU.

['uapozamura npegHazHadyeHa Jyuis 3amuThl [19]] oT mpOHUKHOBEHUS B
€ro MOJIOCTh IUIACTOBOM KUAKOCTH M CMa3KH CaJlbHUKA HAcOCa U COCTOMUT W3
IPOTEKTOpPA U KOMIIEHCATOPA.

Kabenb ¢ mOBEpXHOCTH /10 MOTPYKHOTO arperara MmoJABOAAT MUTAIONUH,
MOJIMATUJICHOBBIM OpPOHMPOBAHHBIN (dNACTUYHAS CTaJbHAs OIMHKOBAHHAs
nenTa) kpyribid kabens (Tuna KI'BK), a B mpeaenax morpy>kHoOro arperarta —
rockuit Tuna (KIIBIT).

Craniusi ynpaBjieHUs OOECIEUMBACT BKIIOYEHUE U  OTKJIIOUCHHE
YCTAHOBKHM, CaMO3allyCK IOCJ€ TMOSBJICHUS HWCUYE3HYBIIErO HAMpPSKEHUS U
aBapuiiHOE OTKJIIOYeHUEe (Meperpy3kd, KOpPOTKOE 3aMbIKaHHWE, KoJIeOaHMs
JaBJICHUSI, OTCYTCTBUE MIPUTOKA U JP.).

Crannuu ynpasienus (LLT'C-5804 nnst nBurateneit ¢ momHocthio IV 10
100 kBT, KYIIHA-79 nnsa nurateneir ¢ N 6omnbiie 100 kBt). OHu mmeroT
PY4YHOE M aBTOMATHYECKOE YIPaBJIEHUE, IOUCTAHLMOHHOE YIIPABICHUE C
JUCIETYEPCKOrO MyHKTa, paboTaloT 10 MPOrpaMme.

Nmeercs otcekatens MaHudonpauoro Ttuna POM-1, koTopsiit
MEPEKPHIBAECT BBHIKUAHYIO JIMHUIO TPU TOBBIIICHUH WIM PE3KOM CHIKEHUU
JaBJIeHUsI (BCJICACTBHE MPOPHIBA TPYOOIIPOBOIA).

TpancopMaTopsl peryIupyrOT HAMPSHKEHUE MMUTAHUS C YYETOM MOTEPh
B kaoesne (25 + 125 B na 1000 m).

ToepyaicHvle 6unmosvle u 2uOponopuiHessvle Hacochbl. ITO HOBBIC BUJIBI
MOTPYHBIX HACOCOB.

Bunmoeoii nacoc — 3TO TOXE€ TMOTPYyKHOM HACOC C MPUBOJIOM OT
AIEKTPOABUTATENS, HO XKUJKOCTh B HACOCE MEPEMEUIAETCA 3a CUET BpallleHUs
poropa-BuHTa. OCc0O0eHHO >(P(HEKTHBHBI HACOCHI 3TOTO THIMA MPHU W3BJICUCHUU
U3 CKBaXUH He(TE C MOBBIILIEHHON BS3KOCTBIO.

[IpuMeHsitoTcst  Hacocbl €  TPUBOJOM  Ha  YCTh€  CKBAXUH,
IPOM3BOMTENLHOCTE KOTOPBIX 10 185 M’/cyT.; Hanop 10 1830 M.

l'uoponopwinesoii Hacoc — H3TO TMOTPYKHOM HACOC, MPUBOJAMMBIN B
JICUCTBUE TOTOKOM KHUJKOCTH, TOJaBA€MOW B CKBAXHUHY C TTOBEPXHOCTHU
HAaCOCHOM ycTaHOBKOW. IIpm 3TOM B CKBaXHMHY OIyCKalOT [Ba psaa
KOHIIEHTpHUeckux TpyO nuametrpom 63 um 102 mMm. Hacoc omyckaior B
CKBOXHMHY BHYTpb TpyObl nuamerpoM 63 MM U JaBICHUEM >KHUIKOCTHU
MPKUMAIOT K TMOCAJA0YHOMY CeJUTy, HaXOJSIIeMyCsl B KOHIIE 3TOH TpPYOBI.
[TocTynaromasi ¢ MOBEPXHOCTU KUJKOCTh MPUBOAMUT B JBUKEHUE MOPIICHb
JIBUTATENIS, @ BMECTE€ C HUM UM MoplIeHb Hacoca. [lopiiens Hacoca OTKaunBaeT
KUAKOCTh M3 CKBAXUHBI M BMECTE€ C padouell JKHIKOCTHIO TMOJACT €€ IO
MEXTPYOHOMY MPOCTPAHCTBY HA MOBEPXHOCTD.
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11.AccnenoBanue riayOMHHO-HACOCHBIX CKBAYKUH H
TUHAMOMETPUPOBAHNE CKBAKUHHBIX HACOCHBIX YCTAHOBOK

Kontpons 3a paboToil riyOMHHO-HACOCHBIX CKBaKUH OCYIIECTBIISETCS
TIIyOMHHBIMH HCCJICOBAaHUSAMH, JHHAMOMETPHUPOBAHUEM CKBaXKHH, OTOOPOM
npo6  moObiBaeMoil  mpoaykmmu.  McciaemoBaHusST — MPOBOASAT — TIpH
YCTAaHOBUBIIUXCS PEKUMAX C EIBIO MOTYUYEHUS NHIUKATOPHOM JIMHUN Q(A P )

M YCTaHOBJEHHMs 3aBUCUMOCTH gaebuta ¢ OT PpEeXUMHBIX apaMeTpPOB
ycTaHoBKH. [1o pe3ynbTraram ucCie0BaHuN ONPEAEIIAIOT NapaMeTPhl IUIacTa U
YCTaHABIIMBAIOT PEKUM PAOOTHI CKBaYKUHBI.

Teoperndyeckne OCHOBBI TMJPOJMHAMHYECKHX HCCIEAOBAHUI CKBa)KHH
HE3aBUCHUMBI OT cmoco0a HX OJKCIUTyaTaluu. TexXHOJOorusi HuccieIoBaHUM
3aBUCHUT OT 3TOro. 3a00HHOE JTaBJIEHUE MOKHO ONPEAEIHUTh JUOO C OMOUIBIO
rIIyOMHHBIX MAHOMETPOB, JIUO0 MO YPOBHIO )KHJIKOCTH C MTOMOILBIO 3X0JIOTA.

MarnorabaputHble CKBa)KMHHBIE MAHOMETPHI AuameTpoM 22[]1+[125 MM
cmyckaroT B KkoumbieBoi 3a30p Mexay HKT wm obcamHoit KOMOHHOW Ha
MPOBOJIOKE 4Yepe3 OTBEPCTUS B OKCICHTPUYHOW IIIaHIIaibe, KoTopas
MO3BOJISIET TMOABECUTh TPYyObl CO CMEIIEHHEM OT LEHTpa CKBAKUHBI IS
YBEJIMYEHHS MPOXOJHOTO CEUEHHsI MEKTPYOHOr0o mIpocTpaHCcTBa. B rirybokux
Y UCKPUBIIEHHBIX CKBa)KMHAX BO3MOKHBI IPUXBATHI M OOPBIBBI TPOBOJIOKH.

JUist  cnenuanbHBIX — MCCIENOBAHUWA  MCMOJIB3YIOTCS  JU(TOBBIE
CKBO)XKMHHBIE MaHOMETPBHI, ciiyckaembie Ha HKT.

Yacro ckBaxuHbl, obopynoBanHble IIICH, ucciegyor ¢ mnoMoIbo
HX0JIOTa-NpUOOpa JUIs 3aMepa ypoBHS B ckBakuHe. [1o monoxeHuto ypoBHen u
[I0 M3BECTHOM IUIOTHOCTH >XKUJKOCTH B CKBAXXMHE OIPEACISAIOT IUIACTOBOE U
3aboiiHoe naBieHue. CyTh Mmpoliecca U3MEPEHUI-IXOMETPUH B clieayromiemM. B
TpyOHOE MPOCTPAHCTBO C IMOMOIIBIO JaT4YUKa HMIIYJbCa 3BYKOBOW BOJIHBI
(MOpOXOBOM XJIOMYIIKH) IOCBUIAETCS 3BYKOBOM HMMITYJIbC. 3BYKOBas BOJIHA,
NpOWJs IO CTBOJNY CKB@XHWHBI, OTPAXKAE€TCd OT YPOBHSA KUJIKOCTH,
BO3BpPAIIAETCA K  YCThIO  CKBRXUHBI W  YJABIMBAETCS  KBApPLEBBIM
YyBCTBUTEIbHBIM MHUKPO(YOHOM. MUKpPO(DOH COEIUHEH uepe3 YCHIUTEIb C
PETHCTPUPYIOIIMM  YCTPOWCTBOM, KOTOpPOE 3alMChIBA€T BCE CHUTHAJIBI
(MCXOAHBIA M OTpakKeHHBIN) HA OyMa)XHOW JIEHTE B BUJAE JuarpaMmbl (puC.
11.1).

JIenTa nepeMenaeTcs ¢ IOMOIIBIO JIEHTOIPOTSKHOTO MEXAHU3MA C
IIOCTOSIHHOM CKOPOCTBIO. J{7151 M3BMEpEHNsT CKOPOCTH 3BYyKa, HEJAIEKO OT
YPOBHS )KHJIKOCTH Ha U3BECTHOM PAaCCTOSIHUU OT YCThsl, Ha TpyOax
yCTaHaBJIMBAIOT penep-narpyookK, MOoABEIICHHBIA Ha MydTe 0JTHON U3 TpyO U
NEPEKPHIBAIOLINI KOJBIEBOM 3a30p MEX 1y 00CaHBIMU U HACOCHBIMU
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TpyOamu Ha 6001+[165 %.

tpen
) typ

Puc. 11.1. Oxorpamma

Jns meneit mMccienoBaHus JeOUT CKBaKHUHBI 0 MOXHO MEHSTH JIHOO
M3MEHEHHEM JUIMHBI XO0J/la IITOKAa (M3MEHEHHWEM MeCTa COUJICHEHUSs IIaTyHa C
KPUBOIIIMIIOM T[E€PECTAHOBKOM TMayiblla IIAaTyHa Ha KPHUBOIIMUIE), OO
M3MEHEHHEM 4YHuCla KadyaHuil (cMeHa [uMaMeTpa IIIKMBa Ha Bally
anextpoasuratens npusoaa CK).

I[I’IHaMOMeTpI/IpOBaHI/Ie YCTaAaHOBOK

JlnarpamMy Harpy3Ky Ha YCTbEBOM IITOK B 3aBUCMMOCTH OT €r0 XOJa
HAa3bIBAIOT IMHAMOTPAMMOM, a ee cHiATuEe — nuHamomeTpupoBanrem [HICHY. B
HauOosiee PacHpOCTPAaHEHHOM THJpaBiIuueckoM auHamorpade tumna ['JIM-3
(puc. 11.2) nelicTByroImias Ha IITOK Harpyska IepeaeTcs depe3 phluaroByIO
CUCTEMY Ha MeMOpaHy Kamepbl 9, 3alOJHEHHYIO >KHJIKOCTbIO (CIIMPTOM HIIU
BOJIOM), TJI€ CO3/aeTcs TNOBBIINICEHHOE JaBieHUe. JlaBieHHe >KHUAKOCTH B
KaMmepe, NPONOPLHUOHAIBHOE HAarpy3Ke Ha IITOK, NEPEAAETCs M0 KalWUISIPHOR
TpyOe 8 Ha reiaukcHyro npyxxkuny 7. Ilpu yBenuueHuM naBieHUs TEIUKCHas
OpyXUHA pa3BOpayMBacTCs, a Mepo O, MPHUKPEIUIEHHOE K €€ CBOOOIHOMY
KOHIly, YEepTUT JIMHUIO Ha OyMaXHOM JAuarpaMMHOM OnaHke J5. bnaHk
3aKpeIUIeH Ha IIOJBWXKHOM CTOJIUKE, KOTOPBIA C IIOMOIIBIO IPUBOIHOTO
MEXaHHM3Ma IIEPEMEIIAETCS IMPONOPLUOHAIBHO XOIYy YCThEBOIO IITOKA. B
pe3yJIbTaTe MOJIy4aeTCsl pa3BepTKa Harpy3ku P B 3aBUCMMOCTH OT JUJIMHBI X014
S. 115 cHATUS TuHAMOTpaMMBbl U3MEPUTEIBHYIO YacTh TUHaMorpada (Mecnosy
U pblyar) BCTaBJISIOT MEXIYy TpaBepcaMd KAaHATHOW MOJIBECKM IITaHT, a
HUTH [ TPUBOJAHOIO MEXaHU3Ma CaMOIKCIA MPUKPEIUIAIOT K HEMOJIBUKHON
Touke (YCTheBOMY CallbHUKY). MacmTab Xoda M3MEHSIIOT CMEHOM auamerpa
mkuBa 2 camonucima (1:15, 1:30, 1:45), a ycwinst — mepecTaHOBKOW OMOPHI
MEC03bl U pblyara.

Junamorpad mnpensaputenbHo TapupyroT. Ha puc. 11.3 moxkaszana
TEOPETUYECKAsl TMHAMOIPaMMa.

Touka A — Hayano X0Ja yCTbeBOro mToOKa BBepX Ab — BocmpusTue
Harpy3ku OT BeCa JKHJIKOCTH IIOCJIE 3aKpbITHUS HArHETaTeJbHOrO KialaHa.
OTtpe3ok 0b — moTepst xoxa IUIyH)Kepa B pe3yJbTaTe YIJIMHEHUS IITAHT U
CokpaileHust Tpyo, otpe3ok BB coorBercTByer xomy rutyHxkepa BBepX. llpu
oOpaTHOM xojae wmToka JuHUsA Bl oToOpaskaer pa3rpy3Ky IITaHI OT Beca
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KHUJIKOCTH (TpyObl pacTSHYJIUCH, a LITAHTU COKPATUIMCh Ha JUIMHY oTpe3ka IT).
B unrepsane 'A (xox ruiymkepa BHHM3) Harpyska Fpy paBHa Becy IITaHI B
KUJIKOCTH, a TpH XoJe BBepX Fzg — BECy INTAHT M BECY JKUIKOCTH Hajl
TUTYHKEPOM.

M2
\\'\‘\\

Puc. 11.2. IlpuHuunuansHas cxema ruIpaBIndeckoro AuHamorpada
Y €r0 YCTaHOBKHU MEK]ly TPaBEpCaMH KaHATHOM MOJBECKHU:

nikP'“ > 1

| 6| g—2 :
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3| A = o
T o l .

xo00 nnyHxepa S
Puc. 11.3. Teopernueckas aunamorpamma [HICH

1 — HUTBH TPUBOJTHOTO MEXAHU3MA; 2 — IIKUB XOJO0BOI0 BUHTA; 3 —
X0JIOBOM BUHT CTOJIMKA; 4 — HAITPABJISAIOIINE Cala3Ku CTOJIMKA; 5 — OyMaKHbBIN
OnaHK;
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6 — NUILIYIIEE NEPO I'eIMKCHOW NPYKUHBL; 7/ — TEIIMKCHAs MPYKUHA;
§ — xanuusipHas TpyoOKa; 9 — cunonsmMepurTenbHas kamepa; 10 —
HaXUMHOM ucK; /] — Mec103a (BEpXHUI pblyar CUIOU3MEPUTEIBHON YaCTH);
12 — pblyar (HWKHUN) CUIIOU3MEPUTEILHON YacTh

dakTuyeckas JMHAMOTpaMMa OTJIMYAeTCS OT TEOPETUYECKOW M ee
W3Y4YCHUE TO3BOJIACT ONMPEISITNTh MAKCUMATBHYI0 I MUHUMAJIbHYIO Harpy3KH,
JUIMHBI XOJla INTOKa W IUTyH)Kepa, YSICHUTh JUHAMUYCCKHE IIPOIECCHl B
KOJIOHHE IITaHT, BBISBUTH Pl NedeKToB U Hemosnanok B padore LICBY u
Hacoca (puc. 11.4).
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Puc. 11.4. Ilpaktnueckue nuHamorpammsl padotsl IIICH:
a — HOpMaJlbHasl TUXOXOAHAs padoTa; O — BIUSHUE Ta3a; 6 —
NPEBBILLICHUE MTOIa4X HAcOoca HaJl MPUTOKOM B CKBXKHMHY; 2 — HU3Kas MOcajika

ITyHXKEpa,

0 — BBIXOJI IUTYHKepa U3 IWINHIPAa HEBCTABHOI'O HACOCA; € — YJaphl

IUTyHXEpa O BEPXHIOIO OTPAHUYUTEIbHYIO FaliKy BCTAaBHOI'O HACOCA; HC —
YTE€UKHU B HAarHETATEJIbHOM YacCTH; u — MOJHBIA BBIXOJ U3 CTPOS
HarHeTaTe/IbHOM YacTu;
K — TIOJTHBIA BBIXOJT U3 CTPOS BCACBHIBAIOIIEH YaCTH; 1 — IOy DOHTAHHBIN
XapakTep paboThl Hacoca; M — OOPBIB MITAHT (TTYHKTUPOM MTOKA3aHbI THNHUU
TEOPETUUECKON TUHAMOTPaMMBbl); 3 — YTEUKH BO BCACBIBAIOIIIECH YacTu
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B Hacrosimee BpeMs HAaXOAAT IIMPOKOE MPUMEHEHHE 3JIEKTPOHHBIC
CpelICTBa KOHTPOJIS U TMarHOCTUKU HeTenoOpBaronmx ckBakuH. Hampumep,
TOMCKOE Hay4HO-IIPOU3BOJICTBEHHOE M BHeJpeHuyeckoe obmiecteo CHMAM
pa3paboTano W HaJaJAWIoO BBIITYCK 3JIEKTPOHHBIX JIWHAMOrpadoB cepuu
CUAAOC u ypoBHemepoB cepun CYIOC ¢ npuMeHEHHWEM COBPEMEHHOM
KOMITBIOTEPHON TEXHUKHU U IPOIPAMMHOTO 00ECIICUEHHS.

Pabounii kommiiekt ypoBHemMepa CYJIOC[-[102m BkIOuYaeT 010K
ANIEKTPOHHBIH U YCTPOMCTBO TEHEpalMd M MpUeMa, COEJUHSIEMbIE
U3MEpUTEIbHBIM KabeleM.

Xapakrepuctuku yposaemepa CY/10C - 02m

Jlnana3zoH KOHTPOJIUPYEMBIX YPOBHEH (20 +3000) m
JInarna3oH KOHTPOJIHUPYEMBIX TaBICHUN (0+100) krc/cm®
EMKOCTB SHEpPrOHE3aBUCUMOM NTAMSITH 149 n3mepenun
Pabounii quana3oH TeMIepaTyp (-40 ++50) 'C

Junamorpadger  cepun  CUJJIOC obecrieynBaroT aBTOMaTH3AIUIO
KOHTPOJISI JUHAMOTpaMM THUIIa "Harpys3ka — rnojoxeHue" B paboyeM COCTOSHUU
u npu Beixoae IIICHY Ha pexuM, a Takke KOHTPOJIb yTeueK (TECT KiaraHOB)
10 METOAY «JIUHUU IIOTEPHY.

Pe3ynpTaTel n3MepeHuil (KpoMe HEMmoCpeACTBEHHOM MHAMKAIMU) MOTYT
OBITh pacredaTaHbl HA MUKPOIIPUHTEPE, MEPEeAaHbl B OJIOK BU3YaTU3ALUH WU
B 0a3y JaHHbBIX HA MEPCOHAIBHOM KOMITbIOTEPE.

Xapaxkrepuctuku auaamorpagpa CUA10C-01

Jlnana3zoH KOHTPOJIUPYEMBIX Harpy30K (0+10) Tc
Jlnana3oH KOHTPOJIUPYEMBIX TMEpEeMENICHUN (03,5 m

C Ttemnom KayaHuii (3+8) xau/muH
EMKOCTB SHEPrO3aBHCUMON aMATH 80 guHAMOorpamMmm

dakTOpbl, BJIUAKINME HAa  NPOU3BOJAMTEJIBHOCTHL  HacCocCa.
OcnoxHeHUs B SKCIUTyaTalldd HACOCHBIX CKBAXKHH OOYCIIOBJICHBI OOJBIINUM
ra3ocoJIep>KaHuEM Ha MPUEME HACOCA, MOBBIIICHHBIM COJIEPKAHUEM IECKa B
OPOAYKIUK (TMIECKOMPOSIBIICHUEM), HAJIWYUEM BBICOKOBSI3KMX Hedred u
BOJOHOCHBIX SMYJIbCUN, CYIIECTBEHHBIM HCKPUBJIEHHUEM CTBOJA CKBAXKUHBI,
OTJIOXKECHHUSIMU TapauHa ¥ MHUHEPATbHBIX COJICH, BBHICOKON TeMmepaTtypou u
Ap.

[Ipon3BOAUTENBHOCTh HACOCA 3aBUCUT TAKXKE OT MPUTOHKH ILTyHXKEpa K
MWINHAPY, U3HOCA JAeTalled Hacoca, JAeGOopMalid HACOCHBIX IITAaHT W TPYO,
HETepPMETUYHOCTH TPYO.

Teopernueckas npouszBoauTenbHocTh LIICH paBHa

0, = 1440 D% 1D? 0L On, m/cyr.,

rae 1440 — gyucno MUHYT B CyTKax;
D — nuameTp IuTyHXepa HapyKHbIN;
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L — nyvHa xo/a TUIyHXepa;
1 — YUCJIO JBOVHBIX KAYaHUU B MUHYTY.
daxrrueckas nogaya ¢ seerna < Or.

OtHomienue - Oy Ha3biBaeTcss KOd(PPUUIMEHTOM TOAa4M, TOTAa

Or

0= 0oy, o —wummensercs ot 0 o 1.

B ckBaxxnHax, B KOTOPBIX MPOSBISETCS TaK Ha3bIBaeMbId (POHTAHHBIN
b dexT, T. €. B 4aCTHYHO (POHTAHHPYIOUMIUX YEPE3 HACOC CKBAKHHAX MOXKET
OBITE O < 1.

Pa6oTa Hacoca cuMTaeTcs HopManbHoi, ecim O = 0,6 + 0,8

Kospbuumnent mnomaum 3aBUCHUT OT psga ¢GakTopoB, KOTOpbIE
YUYUTBIBAIOTCS KOA(PUIimenramu

O = 0y Doty Doy Dovgp

rae Ko3pPpuuueHTh:

Oy — medopmaliuy MTAHT U TPYO;

Oyc — ycaaku KUIKOCTH;

Oy — CTEMEHU HAIOJIHEHMS HAacOCa KUIAKOCTBIO;

Oyr — yTEYKH KUJIKOCTH.

rae Sy — UIMHA XO0ja IUIyHXKepa (OIpenenseTcs U3 yCIOBUM ydera yIpyrux
nedopmanuii mraHr u Tpy0); S — IUIMHA X0/la YCTHEBOTO MITOKA (3a/1aeTCs MpU
MIPOEKTUPOBAHHH).

Sup=8-40S8, AS=A08,+AS;,

rae AS — nedopmarus obmast;

A STy — neopmanus mwTaHT;

A S — nepopmanus TpyO6.

Otyc =

b

S| =

riae b — o0beMHBIH KOA(DPUIIUECHT KUJKOCTH, PABHBIM OTHOIICHUIO 00HEMOB
(pacxo/loB) JKMIKOCTH TP YCJIOBHUSIX BCACBIBAHMS U TMOBEPXHOCTHBIX
yCIIOBUSX.

Hacoc HanonHsieTcst )KUIKOCThIO U CBOOOIHBIM razoM. BiusHue ra3za Ha
HAIOJIHEHHE HAcoCa YYHUTHIBAIOT KOA(DPHUIIMEHTOM HAIOIHEHHS UUIUHIpPA
Hacoca

I
_1- Ky R
H ™ ’
1- R
rae R' — razoBoe 4ucio (OTHOLIEHHME pacxofa CBOOOJHOIO rasza K pacxony
KUAKOCTM  TpU  YCIOBUSIX  BcacbiBaHus); K,, —  KoadduimeHr,

XapaKTepnsonmI/Iﬁ A0JII0  MMPOCTpaHCTBA, T. €. obobeMa MUJINHApPpA TI0J
INIYHXXCPOM IIpU €TO0 KpaﬁHeM HIDKHEM ITIOJIOKEHUHM OT oOBbeMa MUJIMHApPA,
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ONMCBHIBAEMOI'0 IUIYH)XEPOM. YBEIHMYMB JUIMHY XOZa IUIYH)KEpa, MOXKHO
YBCIUYHUTH Oy .
Koa¢pdunment yreuex

) 8yt
Oy Hog Dotye Doy

rae 8yr — pacxoj yTeueK KUAKOCTH (B IUTyH)XXEpHOM IMape, KialaHax,

Oyr = 1

b

mydprax HKT); BennunmHa nepeMeHHas (B OTJIMYME OT APYIrHX (PaKTopoB),
BO3pacTalpimas ¢ TEUeHHEM BPEMEHH, 4YTO TMPUBOAUT K H3MEHEHHUIO
ko3 puIenHTa nogauu.

OntuManeHbl KOO (PHUIIMEHT Toxa4Yu OINpenesseTcs] W3  yCIOBUS
MUHUMAaJIbHON ce0€CTOMMOCTH JOOBIUN U PEMOHTA CKBa)KHH.

3HAYUTENIbHOE KOJMYECTBO CBOOOJHOrO ra3a Ha IIpHUEME Hacoca
IOPUBOJAUT K YMEHBIIEHUIO KO3((dUIlMEeHTa HANOJHEHHs Hacoca BIUIOTH [0
HapymieHus mnogaud. OcHOBHOM  MeTon  OOppOBI —  yYMEHBLICHHE
ra3ocojiepkaHusi B JKUJKOCTH, IMOCTymnaromeid B Hacoc. [lpu mocrymienun
’KUJIKOCTU B HaCOC Ta3 YaCTUYHO CEMapupyercs B 3aTpyOHOE MPOCTPAHCTBO.
Cenapanuio raza XapakTepusyloT Kod(h(UIMEHTOM  cemapaiuu, KOTOPBIH
MIPEACTABIIIET COOOW OTHOUIEHHWE O0bemMa CBOOOJHOrO Tra3a, YXOJSILEro B
3aTpyOHOE TMPOCTPAHCTBO, KO BCeMy 00BEMYy CBOOOJHOTO rasza Ipu
TEPMOJMHAMHYECKUX YCIOBHSX Yy MTPHEMa Hacoca.

Cenapanuto (OTAeeHUE) Ta3a MOXKHO YJIYUIIUTh C TOMOIIBIO 3alIUTHBIX
YCTPOMCTB W  TPHUCIOCOONCHMN, HAa3bIBaEMBIX  Ta30BBIMH  SKOPSIMH
(razocenapaTopaMu), KOTOpbI€ YCTaHaBIMBAIOTCA IpU MpHUEME Hacoca
(puc. 11.5). PaGota uX oOCHOBaHa Ha WCIOJB30BaHUU CWJI TpaBUTALUU
(BCTUIBIBaHMS ), UHEPIIUHU, X COUCTAHMS.

7. S 3

f
f

= d

Puc. 11.5. [IpuHIMNIUATBHBIE CXEMBI Ta30BBIX SIKOPEI
OJTHOKOPITYCHOTO (&), OJTHOTapeah4aToro (0):
1 — 3KcIuTyaTallMOHHAsI KOJIOHHA; 2 — OTBEPCTHUS; 3 — KOPITYC;
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4 — nmpuemHas TpyOa; 5 — BCaChIBAIONIUH KJIamaH Hacoca; 6 — Tapeku

B oaHOKOpITyCHOM IKOp€ IIPH M3MEHEHUU Ta30KUIKOCTHOrO MOTOKA Ha
180" my3bIpbKM Trasza MOJ JEHCTBHEM apXUMEIOBOH CHIIBI BCIIBIBAIOT U
YaCTUYHO CEMapUpyrTCcs B 3aTpyOHOE IMPOCTPAHCTBO, a KHUJIKOCTh dYepes
OTBEpCTHsI 2 TOCTymaeT B LEHTpajbHyl0 TpyOy 4 Ha MpueM Hacoca.
D} heKTUBHOCTh  cemapaluyd  ONpPEAeIIIeTCS COOTHOIICHHEM  CKOPOCTEH
KUIAKOCTH M Ta30BbIX Iy3bIDbKOB M KOHCTPYKTHBHBIM HMCIOJHEHUEM
cenaparopa (HE3alU[UIICHHbIA OTKPBITHIA BXOJ WM AbIpYaTbii (uiabtp). B
OJIHOTApPEIbYaTOM SIKOpE TII0J] Tapeikod 6, oOpalieHHOW KpasiMu BHU3,
My3bIpbKM Ta3za KoaJlecUUpylT (0ObEIUHAIOTCS), a cemapaius rasa
MIPOUCXOUT MPU OOTEKAHUU TapesIKU U ABUKEHUS CMECU TOPU3OHTAIBHO Haj
TapesKkol K oTBepcTusiM 2 B mpueMHoi TpyoOe 4. CyliecTBylOT M Apyrue
KOHCTPYKIIMH SIKOPE, HallpUMEP 30HTUYHbBIE, BAHTOBBIE.

OTtpuiiarenbHOE BIUSHUE MeCKa B MPOAYKIIMH MPUBOIUT K a0pa3uBHOMY
M3HOCY IUTYH)XXEpPHOM Mapbl, KJIANaHHBIX Yy3JI0B U OOpa3oBaHMIO MECYaHOU
npoOku Ha 3aboe. Ilecok Ttakxke mpu manedmed HerepmerndyHoctTd HKT
OBICTPO  pa3MbIBAaeT KaHaJbl MPOTEKAaHUs JKUJKOCTH B  Pe3bOOBBIX
COCMHEHMSX, YCUJICHHO W3HAIIMBAET INTAHTOBbIe MYy(Thl U BHYTPEHHIOIO
noBepxHocTh HKT, ocoGeHHO B HCKpUBIEHHBIX CKBakMHaX. Jlaxke mpu
KpaTKOBpEMEHHbIX ocTaHOBKax (o 10 + 20 MuH) BO3MOXKHO 3aelaHHe
IUTyH)Kepa B Hacoce, a Mpu OOJNBIIOM OCAaJKe — M 3aKJIMHUBAHHME ILITAaHT B
TpyOax. VYBenunyeHUe yTEYeK IKHUJKOCTH, OOYCIOBIEHHBIX aOpa3vBHBIM
M3HOCOM UM Pa3MbIBOM, NMPUBOJIUT K yMeHblIeHUIO nogaun LIICHY u ckopoctu
M0JIa4yu BOCXOJIAIIETO MOTOKAa HUXKE MPUEMa, YTO CIOCOOCTBYET YCKOPEHUIO
oOpa3zoBaHus mpoOku. A 3a00iHas NpPoOKa CYIIECTBEHHO OTPAaHUYUBACT
NPUTOK B CKBaKMHY. CHIKEHUE 1e0uTa BCIEACTBHE M3HOCA 000pYyIOBaHUS U
oOpa3oBaHMsl MecuaHOW MPOOKH BBIHYKJIAET IMPOBEJCHHUE MPEKIEBPEMEHHOTO
pPEMOHTa JJI 3aMEHbl Hacoca W MPOMBIBKM MpoOKu. K mecyaHbiM CKBaKMHAM
OTHOCSIT CKBaXHHBI C COICpKaHHEM Tecka 6omnee 1 1/1.

Beigenstor 4 rpynnsl MeTogoB OOpbObI C MECKOM HPH HACOCHOM
AKCILTyaTal|u:

1. Haubonee »>ddextuBHBIE MeTOA — NOpeAyNpexaAcHHE U
peryJupoBaHHe IOCTYIUIEHHS Iecka M3 IulacTa B CKBaxuHy. IlepBoe
OCYUIECTBJISIOT TMOCPEACTBOM JIMOO YCTAHOBKHM CIELHUAIbHBIX (PUIBTPOB Ha
3a00e, 100 KperuieHus Mpru3aboiHOM 30HbI, 2 BTOPOE — YMEHbIIIEHHEM 0TOOpa
KUJKOCTH.

[Tpu sTom 1enecooOpa3HO 0OeCleyuTh TUIAHOBBIM  3alyCK MECOYHOU
CKBKUHBI YBEIIMYCHUEM JUIMHBI XoJa S, 4ncia KadyaHWUH 7 WM TIOJUTHBOM
YUCTOM KUJIKOCTH B CKBAXXUHY uepe3 3aTpyOHoe mpocTpancTBo (20 + 25 % ot
neouTa).

2. ObGecnieyeHre BbIHOCA HA MOBEPXHOCTh 3HAYUTENIHHOW YacTH IecKa,

NOCTYNAIOIIET0 B CKBAXHUHY. Y CI0BUs BbiHOCA 110 A.H. AfoHuHY,
Vi [Vep 2 2+ 2,5,
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r1e Vye — CKOpOCTh BOCXOJIAILETO TIOTOKA JKHKOCTH;

Vee — CKOPOCTH CBOGOMHOIO OCAKAEHUS MECYMHKH C PacueTHBIM
IMaMETPOM, pPaBHBIM CpEIHEMY JuaMeTpy HauOosiee KpymHOW (pakiuu,
cocrasistonieit okoso 20 % Bcero oobema mnecka.

JT10 obecrnieunBaeTcs MOAOOPOM COYETAHUM MOABEMHBIX TPYO U IITAHT
b0 MOJKAYKOW B 3aTpyOHOE MPOCTPAHCTBO YHCTOM JKUIKOCTU (HEPTH,
BOJIBI).

3. YcTaHOBKOM NECOYHBIX SIKOpEH (cenapaTopoB) U PUIBTPOB y MpreMa
Hacoca JIOCTUTAeTCsl cemapamus Tecka OT KUAKOCTH. Pabora mecyaHbix
SAKOpEl OCHOBaHA Ha IPABUTALIMOHHOM MPUHITUIIE.

[Iecounblil IKOPH MPSAMOTO AEHUCTBUSA OJHOBPEMEHHO SIBJISIETCS] Ta30BbIM
sskopeMm. [IpruMeHeHne NeCOYHbIX SIKOPE — HE OCHOBHOM, @ BCIIOMOTATEIbHBIN
MeTosl OopbOBl ¢ meckoM. Metoa 3d¢deKkTuBeH A CKBaXKHH, B KOTOPBIX
MOCTYIJIEHUE NIECKA HETIPOJOKUTENIBHO U 00IIee ero KOJIMYECTBO HEBEIUKO.

[TpoTtuBOnIECOUHBIE (DUIBTPBI, yCTaHABIMBAaEMbIE Yy IpUEMa Hacoca,
MpEeAyNpEeXIal0oT MOCTYIJIEHUE B HACOC MECYMHOK CPEIHUX W KPYIHBIX
pasmepoB (6osiee 0,01 MM B 3aBUCMMOCTH OT COOTHOIICHHUS pPa3MEpOB
NECYMHOK UM KaHaJIOB Matepuasnia ¢uibTpa). HW3BecTHBI ceTyartkle,
IPOBOJIOYHBIE, KallPOHOBBIC, MIEJIEBbIC, I'PaBUMHBIC, METaNIOKEpAMUYECKUE,
[IEMEHTHO-TIECUYaHO-COJIEBhIE, MTECYaHO-TIJIACTMACCOBBIE, IPYKUHHBIE U IpyTHe
¢unsTpel. [To A.M. TlupBepasHy, Jy4dIIUMU SBISIFOTCS CeTYaThle (DUIBTPHI C
pasmepom sueek 0,25 x 1,56 mm. BcnenctBue ObICTpOro 3acopeHus
(3abuBaHusA, 3aKIMHUBAHWA) MPOTHUBOINECOYHBbIE (UIBTPHI HE HAIUIA
IIMPOKOro TMpuMeHeHus. Mx uenecooOpasHO moMemaTh B KOPHYC C
"kapMaHOM" qJIT OCaXIeHWs Tiecka (He oOpasyercs 3aboiiHas mpoOKa,
YMEHBIIAETCS CKOPOCTh 3aKJIMHUBAHUS) WU COYETATh C IIECOYHBIM SIKOPEM.
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Puc. 11.6. [IpuHnunuanbHas cxema NeCOYHOr0 SIKOPS MPSIMOTO
JICUCTBHUS:
1 — 3KcryaTallMOHHAsA KOJIOHHA; 2 — CJIOM HaKOMHUBIIETOCs MECKA;
3 — kopiyc; 4 — npueMHasi Tpy0a; 5 — OTBEpCTHS ISl BBOJIA CMECH B
SKOPb

4. Vlcnonp30BaHKE CIIEHUATBHBIX HACOCOB JJIS MECOYHBIX CKBAYKUH.

[Tpu OoubIION KPUBU3HE CTBOJA CKBAXXMHBI HAOIIOJAETCSI HHTEHCUBHOE
uctupanrie HKT u mrranr BIwioTs 10 oOpa3zoBaHus JJIMHHBIX 1Ieie B TpyOax
Wi oOpbiBa mTaHr. JlJis MeUIEeHHOro MPOBOpPAYMBAHUS KOJIOHHBI IITaHT U
IUTyHXKepa "Ha BBIBOPOT" MpHU KaXJIOM XOJIe TOJOBKU OanaHcHupa € UEJbIo
NPEeOTBPALICHHs] OJHOCTOPOHHEr0 UCTUPAHUS LITAHT, My(QT U IUTyHXKepa MpH
WCITOJIb30BAaHUM IUIACTUHYATBIX CKPEOKOB MPUMEHSIOT IITaHTOBpaIlaTellb.
[IpuMmeHsIOT ~ Takke  MPOTEKTOpPHbIE W HampaBisiolue  My(QTsl,
cKpeOku-3aBuxputenu. Kpome TOro, mNpPUHUMAIOT PEXUM  OTKAUKH,
XapaKTepU3YOLIUICS O0IBIION JUIMHON X0/1a S U MaJIbIM YHCIIOM KadaHUi 7.

OcHOBHO# croco0 MojbéMa BBICOKOBSI3KMX He(Tel Ha MOBEPXHOCTb —
WMAaH206bIl CKEANCUHHO-HACOCHBI. B TIponecce SKCIUTyaTallud BO3HUKAIOT
OCJIO)KHEHHSI, BbI3BAaHHBbIE CUTHAJIAMU TUJPOJMHAMHUYECKOTO TPEHHS U MpHU
JIBUKEHUU IITAHT B KUIKOCTH, a TaKXKe JIB)KEHMHM XUAKOCTH B TpyOax u
Yepe3 HarHeTaTeNbHbIN U BCAChIBAIOIIMI KJIallaHBbl.

[Ipu orkauke HedTert ¢ BsaskocThio Oonee 500 wmllac Moxer
IPOUCXOJUTh '"3aBHCAHUE" IUTAHT B KUJIKOCTH Mpu Xone BHU3. C 1emnbio
YMEHBIIEHUS BIMSAHUS  BSA3KOCTM  IPUMEHSIOT DPA3JIMYHBIE TEXHUYECKHE
OpUEeMbl U TEXHOJIOIMYECKHE CXEeMbl JOOBIUM: MPUMEHEHHE CIEeHUaTbHbBIX
NBYXIUIYH)XEPHBIX HAcOCOB, YBEIUYECHUE muamerpa HKT, Hacoca un
IIPOXOJIHBIX CEUYEHUI B KJIAIIAHAX HACOCA, YCTAHOBJIEHUE THXOXOJHOIO peKUMa
oTKauku (uucino kauanuii go 301+[14 mun', mmmua xoma 0,801+010,9 M)
MOJUIMBOM PAcTBOPUTENS (MajoBs3KOM He(dTH) B 3aTpyOHOE MPOCTPAHCTBO
(1000+0J1500% pacxoma poObiBaeMOW HE(TH WM BOABI), IOIOTPEBOM
OTKAQuMBAEMOMN >KMJKOCTH Yy IpUE€Ma Hacoca WM 3aKauKoMl Tops4ero
TEIJIOHOCUTENS B 3aTpyOHOE IPOCTPAHCTBO.

J71st 60pbOBI ¢ OTI0KEHUSAMH NapaduHa TPUMEHSIOT TaKUe K€ METO/BbI,
Kak npu ¢GoHTaHHOM U raznudTHOM okcruryarauuu. Ilpu  g0ObIUe
napauHUCTON HEPTH MPOUCXOIUT OTiokeHue napapuna Ha creHkax HKT,
YTO BEIET K CHWKEHUIO MPOU3BOJMTEIBHOCTH HACOCAa M MPEKPALICHUIO
U3BJICUEHUSI KUAKOCTH.  [Ipu HEOONbIION HMHTEHCUBHOCTH OTJIOXKEHUS
napaduHa NpUMEHseTcsl Ha3eMHasl U MOJI3eMHasl Mponapka TpyO ¢ MOMOLIbIO
MapOIEPEIBUKHON YCTAHOBKHU.

upoko mnpuMmeHsieTcss MeToj Jenapa@UHU3ALUU € TIOMOIIBIO
IJJACTUHYATBIX CKpeOKOB. CKpeOKkM KpemsiT XOMyTaMH K IITaHram Ha
paccTosHUM Apyr OT JApyra He Oojee anuHbBl Xxonaa IiyHxkepa. [lupuna
ckpeOka Ha S[1-[18 mm wmenbiie auamerpa HKT. HacocHbele ycTaHOBKH
000pyayIOT IITaHroBpamareasiMu. KoJIOHHBI IITaHT C YKPEIJIEHHBIMU Ha HUX
CKpeOKaMU MpHU KaKJIOM X0Ji€ BHU3 Cpe3atoT napauH co CTEHOK TPYO.
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12.ITpomMbIC/I0BBIN COOP U MOATOTOBKA HeQTH, ra3a U BOAbI

[Toctynaromass w3 HEPTIHBIX M Ta30BBIX CKBAXUH MPOIYKIUS HE
MIPE/CTABISIET COOOW COOTBETCTBEHHO YHCThie HepTh U Ta3. M3 CckBaxuH
BMeCTE€ C HEe(THhIO MOCTYMArOT IJIACTOBAas BOJA, MOMYTHHIA (HEe(TsIHOI) ras,
TBEPJIbIE YACTUIIbl MEXAHUYECKUX IpUMecel (TOPHBIX MOPOJ, 3aTBEPACBUIETO
IIEMEHTA).

[InacToBass Boma — 3TO CHJIBHO MHUHEpAJIM30BaHHAs Cpeaa cC
coaepxkanrem coiedt 10 300 r/n. CopepkaHue IMIacTOBOM BOJABI B HEPTHU
MoxeT pocturath 80 %. MuHepanbHas BOJA BBI3BIBAET ITOBBIIIEHHOE
KOPPO3MOHHOE  pa3pyllleHHe TpyO, pe3epByapoB; TBEpAbIE YaCTHUIIbI,
MOCTyMaromue ¢ TOTOKOM He(TH U3 CKBAXHUHBI, BBI3BIBAIOT HM3HOC
TpyOOInpoBoI0B U 000pyaoBaHus. [lomyTHbIN (HETSIHON) ra3 MCHOJIB3YETCS
KaK ChIphE€ U TOILIUBO.

TexHrueckn U IKOHOMHUYECKH Iienecoo0pa3Ho HedTh mepes mojauei B
MarucTpajibHbIN He()TEPOBOI MOABEPraTh CHEIUATBLHON OITOTOBKE C LEIBIO
ee o0ecconBaHus, 00€3BOKUBAHMS, IETA3aINH, YAAICHUS TBEPIbIX YACTHII.

Ha HedTssHBIX TpOMBICTaX Yale BCEro MCIOIL3YIOT IIEHTPATU30BAHHYIO
cxemy cOopa u moarotoBku HedTu (puc. 12.1). CO0p mpoAyKITMU MPOU3BOIAT
OT TpyNmnbl CKBAXUH Ha aBTOMATU3UPOBAHHBIE TPYNIOBBIE 3aMEpPHBIE
ycraHoBku (AI'3Y). Ot kaxaoll CKBAXHHBI 10 HWHIWBUAYAJIBHOMY
TpyOonpoBoay Ha AI'3Y mocrynaer HedTh BMecTe ¢ rasoM M IUIaCTOBOM
Bogoil. Ha AI'3Y mpou3BOAAT ydeT TOYHOTO KOJMYECTBA MOCTYMAKOUIEH OT
KaXKJIOM CKBOXMHBI HETU, a TAKXKE MEPBUYHYIO CEMapaluio JJisi YaCTUYHOTO
OTJICJICHUS TIACTOBOM BOJIbI, HE(PTSIHOTO rasa M MEXaHUYECKHX IMpUMeced ¢
HampaBJICHWEM  OTJAEJNIEHHOro raza mo  razompoBogy Ha  ITI3
(razomepepabarbiBaromuii  3aBoj)). YacTuuHO 00€3BOKEHHAsT W YaCTUYHO
JerasupoBaHHast HeTh MOCTYIAET MO COOPHOMY KOJIJIEKTOPY Ha LIEHTPATbHBIN
nyHkt cbopa (IIIIC). OO6GbYHO HA OJHOM HE(PTIHOM MECTOPOXKICHUU
ycrpauBatoT oguH LIIC. Ho B psame cinywaeB oaun LIIIC ycTtpauBaioT Ha
HECKOJIbKO MECTOPOXKICHHI ¢ pa3MelIeHHeM €ero Ha 0ojee KpyImHOM
MECTOPOXJICHUU. B 3TOM ciyyae Ha OTAEIbHBIX MECTOPOXKICHHUSX MOTYT
coopyxkaTbcs KoMIUieKCHbie cOopHble myHKThl (KCII), rme wactuuHo
npousBoautcs obpadotka Hedtu. Ha LIIC cocpenoToueHbl yCTaHOBKU IO
noAroroBke Hedptu U Boasl. Ha ycTaHOBKE MO MOATOTOBKE HEPTH
OCYUIECTBJISIOT B KOMIUIEKCE BCE TEXHOJIOTMYECKHE ONepalud 1o ee
noaroroBke. Kommiekt atoro o6opyaosanus HazbiBaercst Y KITH — ycranoBka
0 KOMILJIEKCHOM MOJTOTOBKE HEPTH.
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Puc. 12.1. Cxema cO6opa u MOAroTOBKU MPOAYKIIMU CKBKUH HA
HE(TIHOM MTPOMBICIIE:

[ — HeTsHAs CKBaXXHMHA; 2 — aBTOMATU3UPOBAHHbBIE TPYIIIOBbIC
3amepHblie ycTaHoBkH (AI'3Y); 3 — noxkumnas HacocHas cranius (JHC); 4 —
YCTaHOBKA OYMCTKH TUIACTOBOM BOJIBI; 5 — yCTAaHOBKA MOATOTOBKU HE(DTH;
6 — ra30KOMIIPECCOPHAsl CTaHIIMS; 7 — IIEHTPAIBHBIN MYHKT cOopa
He(dTH, Ta3a ¥ BOJbI; 8§ — pe3epByapHbI Mapk

OO6e3BokeHHasi, oOeccolieHHass W JierasupoBaHHass He(Th TMocIie
3aBEpPILICHUS OKOHYATEJIBHOIO KOHTPOJISI MOCTYNAeT B pe3epByapbl TOBapHOU
HepTH W 3aTeM Ha TOJOBHYI0 HACOCHYIO CTaHUMIO MAarucTpalibHOIO
He(dTenpoBoa.

VKIIH npencrabnsier coboii  HEOONBIION 3aBOJl 1O TEPBUYHOU
(npombiciioBoit) moaroroBke HepTu (T.[Je. nerazanus, 00€3BOXKUBAHUE,
obecconuBanue, ctabuinuzanus). B ceipyro HedTh (puc. 12.2), mocTymnarmIyo
no ysmHUU I, momaercs aeamynbrarop (mo nuamm II). Hacocom [ HedTh
HaIpaBJIsIeTCs B TEIJIOOOMEHHUK 2, B KOTOpoM HarpeBaetcst 10 S0[1+[160 °C
ropsiueil  crabuinbHOM HedThiO, mocTynarome mno mauHuu I mocne
crabunu3aiioHHoi KoJoHHbl 8. Ilomorperas HedTh B OTCTOMHUKE MepBOU
CTYNEHH 00€3BOXKUBAaHUS 3 YaCTUYHO OTAENAETCS OT BOJBI M MPOXOAUT Yepe3
CMECUTEND 4, TIe CMEIIUBAECTCA C IPECHOU BOJOM, ITOCTYIAIOILIEH 110 JIMHUU V,
JUI. OTMBIBKHM COJIEM M HANpaBisIeTCS B OTCTOMHUK BTOPOM CTYIIEHM 5 W IO
muaun VI B anextpoxeruaparop 6. OtaeneHHas BoJa OTBOJIUTCS IO JIMHUSAM
IV. Ilpu HEOOXOAMMOCTH YIYYIIEHUS CTENEHU O00ECCONMBAHUS MPUMEHSIOT
HECKOJIbKO CMECHUTENEH, OTCTOMHUKOB U 3JEKTPOJETUAPATOPOB, BKIFOUEHHBIX
nocienoBatenbHo. OOeccoiieHHas HePTh HacocoM [4 HampaBiseTcs B
OTIAPHYIO0 YacTh CTAOWJIM3ALMOHHOM KOJIOHHBI § 4epe3 TEeIIOOOMEHHHUK 7.
Harpes nedgtu B Teriooomennuke 7 1o 15001+[116001°C ocymiecTBiseTcs 3a
CUeT Temia CTaOWiIbHOM HePTH, MOCTYMAIOIIEH HENOCPEACTBEHHO CHU3Y
CTaOMIIM3AIIMOHHON KOJIOHHBI 8. B cTaOmiM3anmoHHONW KOJOHHE MPOUCXOJUT
OTJIeJICHUE JeTKUX (pakiuii HeQTH, KOTOPbIEe KOHACHCUPYIOTCS U TIEPEIAI0TCs
Ha [TI3. B wHuxHell (oTmapHO) W BEpXHEW 4YaCTAX CTAOUIU3AIMOHHON
KOJIOHHBI YCTaHOBJIEHBI TapelIOYHbIE YCTPOWCTBA, KOTOPBIE CIIOCOOCTBYIOT
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Oonee TMOTHOMY OTIEICHHUIO JIETKMX (¢pakiuid. BHU3Yy oTmapHoil yacTu
CTaOMIIM3AIIMOHHON KOJIOHHBI TOJIZIEp>KUBAaeTCsl 00Jiee BBICOKAs TeMIlepaTypa
(mo 24001°C), uem TtemmepaTypa HedTH, TMOCTYMAIOIIEH BBEPX OTMAPHOU
yactu. Temneparypa MoanepKUBACTCs IHMUPKYJAUEH cTabuibHON HepTH U3
HUOKHEH YacTH CTaOWIM3AIMOHHOW KOJIOHHBI depe3 meub /3. Llupkynsmms
cTabuibHON HEPTH ocyiecTBisieTcs HacocoM /2 mo nuHuu X. B meunm 73
MOXKET TaKXe IMOJOTPEeBaThCS YaCTh HECTAOWIBLHOW HEPTH, KOTOpas 3aTeM
IIOJAETCS BBEPX OTHAPHOM KOJIOHHBI mo JimHuM XI. B pesynbrare HarpeBa us
He(TM HMHTEHCUBHO HCHAPSIOTCS JIETKHE (Ppakiuu, KOTOpble MOCTYMAlT B
BEPXHIOIO YaCcTh CTAOWJIM3AIMOHHON KOJIOHHBI, T/I€ HA TapejikaX MPOUCXOIUT
0oJiee 4eTKoe pa3ziesieHrue Ha JIETKUE U TsKeTble yriieBooposl. [1apel nerkux
yIJIEBOIOPOIOB M ra3 mo juHud VII u3 crabunuszanvoHHONW KOJOHHBI
MOCTYIAIOT B KOHAEHCATOP-XOJIOAWIBHUK 9, T1e oHU oxnaxpaatoTcs 10 30 °C,
OCHOBHAs MX YaCTh KOHJCHCUPYETCS W HAKAIUIUBAETCS B EMKOCTH OPOILICHHS
10. T'a3 1 HECKOHJEHCHUPOBABIKECS Napbl HampasistoTcs no auHun VIII Ha
ropenku neun /3. Kongencart (mupokasi dpakuus JETKUX YIIIEBOJOPOJIOB)
HacocoM // W mepeKaurBaeTcsl B €EMKOCTH XPaHEHHWs, a 4acThb 1o jauHuu IX
HaIpaBJIseTCs BBEPX CTAOWIM3AIIMOHHOW KOJIOHHBI Ha opoieHue. Yacto ms
nepemerieranss Heptu ot AI'3Y mo HIIC mpumenstor JJHC — poxumHyto
HAaCOCHYIO CTaHLIMIO, T.[]K. INIACTOBOTO JABJICHUS OKA3bIBACTCS HEAOCTATOYHO.
Ha IIIC pacnionoxkeHbl Takke€ yCTaHOBKH MO MOATOTOBKE Boabl — YIIB, Ha
KoTopoi Boaa, otaeneHHas Ha YKIIH ot HedTu, monsepraercsi O4ucCTKE OT
YaCTHUIl MEXaHUUYECKUX MPUMECEH, OKUCIIOB KeJie3a U T.[ . U HampaBIsSieTCs B
cucreMy mnojaepxkanusi rmiacroBoro gasieHus (IIII1). B cucreme III1/]
MOJATOTOBJIEHHAS BOJA C MOMOIIBIO KycTOBbIX HacocHbIX ctaHiui (KHC) mox
oonpmuM gasierueMm (1o 2001+[125 MIIa) yepe3 cucrtemy TpyOOIpPOBOIOB-
BOJIOBOJIOB TO/IA€TCS K HArHETaTeNbHbIM (MHKEKIIMOHHBIM) CKBaXXHHAM U
3aT€M B NMPOAYKTUBHBIE IIACTBHI.

i 7 OR HeGTS
- ¥ (bod0 zucTon) O M#ch:ﬁ wewr) i (ew3)

S 10

! KongeHesT

e

%

S ™~
X —_ KOHPENCONTT
13 (nevs) | — HO opoweENe
(ueprip) —
I (sspora vegors)  © ii
T (desmynszamap) 14 \ll (2apa20 HePTs)

2]

Puc. 12.2. Texnomornueckas cxema YKIIH:
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1 —Hacoc; 2 — TermnooOMEeHHUK; 3 — OTCTOMHUK (CTYIICHb
00€3BOKMBAHUS);
4 — cMecuTenb (C YUCTOM BOJION); 5 — OTCTOMHUK (1 cTyneHun);
6 — anekTpoaerurparop; 7 — rermnooomeHHuk (150 — 160 °C);

8 — cTabunu3upoBaHHas KOJIOHHA (OTHapHas); 9 — X0JI0IUIbHBIN
kouaeHcatop (1o 30 °C); 10 — emxocTs opomienust; /1, 12 —nacoc; 13—
1eYb;

14 —nacoc

PaccMoTpuM OCHOBHBIC TPUHIMUIBI TEXHOJOTHYECKUX IPOIIECCOB
IIPOMBICIIOBOM TMOJATOTOBKM HEPTH W BOJABL. [Ipomykius HePTIHBIX CKBaXKUH
IPEK/Ie BCETO MOJBEPraeTcs MPoIEecCy cenapaiuu (OTAeNeHUI0 OT HeTH rasa,
a taxxe Bojabl). Cenaparuio He(THU BBITIOJHSIOT B CHEIMAIbHBIX arperarax-
cenmaparopax, KOTOpbl€ OBIBAIOT BEPTUKAIBHBIMU U TOPU3OHTAIBHBIMHU.
Beprukanbnbiii cenapatop (puc. 12.3) cOCTOUT U3 YETHIPEX CEKIIHA.

Puc. 12.3. BepTukanbsHblii cenapaTop:
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I — ocHoBHas cenapannonHas cexuus; Il — ocangurenpHas cexnus;
IIT — cexmus coopa HedTr; IV — cexnus kamieyaaieHus;
[ — matpy0OoOK BBOJIa ra30KUIKON CMECH; 2 — pa3AaTOYHbIA KOJIEKTOP
CO IIIEJIEBBIM BBIXOJIOM; 3 — PEryJaTop AaBieHus "1o ceds" Ha
JIMHUU OTBOJIA; 4 — AIIFO3HBIN KAIUICYJIOBUTEb;
5 — mpenoXpaHUTENbHBIN KJIallaH; 6 — HAKJIOHHBIC TOJIKW; 7/ — MOIUIABOK;
8 — perynsarop ypoBHs
W JIMHUM O0TBOAA HePTH; 9 — iuHus cOopa nuiama; /(0 — neperopojKu;
11 — ypoBHEMEpHOE CTEKII0; /2 — npeHa)kHas TpyOa

Cekmust | — 3TO ceknMs WHTEHCUBHOTO BBIJICTICHUS Ta3a W3 HeDTH.
["azoBomoHedTAHAST cMech MMOJ] OOJIBIIUM JAaBICHHUEM IMOCTYHaeT B pabouee
IIPOCTPAHCTBO CEMapaTopa C YBEIMYEHHBIM OOBEMOM. 3a CYET PE3KOro
CHUKEHHUSI CKOPOCTH MOTOKA BOJA U ra3 OTAEISAIOTCS OT HEPTU U MOCTYHAIOT:
BOJIla B HIDKHHME CEKIMM, a ra3 yJajsieTcss U3 cemaparopa 4epe3 BEpPXHHI
natpyook. IloBeimenHbii  3¢ddexkt cenmapanuu  oOecrieyuBaeTcs  MpU
TaHIeHIMAJIbHOM IMOJBOJIE Ta3a B cemaparop. B »ToMm ciayyae NOTOK
ra3oBojIoHe(TIHOM  cMecM  momajgaer B pabouee  MPOCTPAHCTBO
WIMHAPUYECKOTO KOpITyca cemaparopa IO KacaTelbHOW W TMepeMeliaercs
NyTEeM BpaIlleHUsI N0 CTEHKaM KOPITyCa, YTO CO3/1ae€T ONTHUMAJIbHbIE YCIOBUS
JUISL OTJCJICHHS BOJIBI U Ta3a, 3aTeM HedTh nmocTymnaet B cexuuto Il cemaparopa,
rJIe CTEeKAaeT IMOJ| JCUCTBHUEM TSKECTH BHU3 MO HAKJIOHHBIM IOJKAM TOHKUM
cioeM. DTO CO3/aeT Jy4llue YCIOBUS JJIS BBIJICICHHS Ta3a u3 HETH 3a CUET
CHW)KCHUSI TOJIIIMHBI €€ CJIOS Y yBEIMYCHUS BPEMEHH NMPEOBIBAaHUS CMECH B
cexkuu II. TTocne cexknum 11 HedTh momamaer B cekmuto Il — cObopa HedTw.
Cexnns IV — 310 cexums KameynajleHus, NMpeIHa3HaueHa Ui yJIaBIUBaHUS
Kareb )KUJAKOCTH, YBIECKAEMbIX BBIXOJISIIINM MTOTOKOM Ta3a.

['opu3oHTaJIbHBIE CeMapaTopbl MMEIT pPsAJ  MPEUMYIIECTB  Iepen
BEPTUKAIBHBIMU: OOJBIIYI0 MPOIMYCKHYI) CIIOCOOHOCT, U 00jiee BBICOKUU
adpdexr cenapauuu. [lpuHumMnm paboOThl TOPU3OHTAIBHBIX CEMapaTopoOB
aHAJIOTMYEeH BepTUKadbHbIM. Ho 3a cuer TOro, 4ro B TOPU3OHTAIBHBIX
cenaparopax Kariu ®KUAKOCTH MaJaroT MeprneHIUKYISIPHO K MTOTOKY rasa, a He
HaBCTpe4y €My, KaK B BEpPTHUKAIbHBIX Cemaparopax, TOpPU30HTaJIbHbIC
cenapaTropbl UMEIOT OOJBIIIYIO MPOMYCKHYIO CIOCOOHOCTbD.

Jns  moBbeimeHus:  3¢G@GEKTUBHOCTH — MpoIlecca  Cemapaiud B
TOPU3OHTAIBHBIX CcenapaTopax HCMOJIb3YIOT THIAPOLMKIOHHBIE YCTPOWCTBA U
MIpeBapUTEIBLHBIN OTOOP Ta3a mepej BXOJOM B cemapaTtop. B rumponmkione
BXOJSIIUHN ra305KUAKOCTHBIN MOTOK MPUBOJAUTCS BO BpalllaTeIbHOE JIBUKEHUE,
Karim HepTH Kak Oojiee TSDKENble TOJI JaBJICHUEM IIEHTPOOEKHOW CHIIbI
0oTOpachIBaIOTCSA Ha CTEHKH TPYOBI, a ra3oBasi CTPys MEepEeMEIaeTcsl B KOpIlyce
cenaparopa. ['opu30HTaJIbHBIN cemapaTop ¢ MpPeABAPUTENbHBIM OTOOPOM Ta3a
OTJINYACTCSI TEM, UYTO HedTerazoBasi CMeCh BBOAUTCS B KOPITyC cemapaTopa Io
HAaKJIOHHBIM ydacTkam TpyoOompoBona (puc. 12.4). VKIOH BXOJHOTO
TpyOomnpoBoga [/ — 100]=[115°. Ilpu mogbemMe U TOCIEAYIOIIEM CITyCKE IO
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BXOJTHOMY TPYOOIIPOBOY MPOUCXOAUT pa3zesieHue KHUAKOCTH U ras3a, ¥ ra3 1o
ra300TBOJSAIIUM TPYyOKaM OTBOJUTCS K KaIUICYJIaBIMBATEIIO0 W TIOCIE 3TOTO
HANpaBIsIeTCST B Ta30BOJ, BMECTe C Ta30M, OTACJIEHHBIM B KOpIyce
cenaparopa, Hanpasisgercs Ha ['TI3. O6e3BoxuBanue u odecconuBanre HePTu
— B3aUMOCBSI3aHHBIC TIPOIIECCHI, T. K. OCHOBHAsI Macca COJIel COCpe0TOUYEHa B
IUTACTOBOM BOJE€ W  yJaJeHWE BOABl TMPUBOAUT OJAHOBPEMEHHO K
00eccoNMBaHUIO HEPTH.
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Puc. 12.4. Topu3oHTanbHBIN cemapaTop ¢ MPEeABAPUTEITHLHBIM O0TOOPOM
rasa:

1 — BXOgHOU TpyOompoBoA; 2 — BWIKA JUISl NMPEABAPUTEIBHOIO 0TOOpA
rasza; 3 — KaiieyJoBUTENb (cemaparop rasa); 4 — *ajato3uiHbIe HACAJIKU; 5 —
ra3onpoBOJi C PEeryJsiTopoM naBieHust "mo cebs"; 6 — mpeaoXpaHUTeIbHbIN
KJIanaH, / — KOpmyc cemaparopa; & — TOIUIaBOK; 9 — TME€HOracuTenu;
10 — HaKJIOHHBIE MOJIKU

O06e3BoxkMBaHUE HEPTH 3aTPyAHEHO T€M, 4TO He(DTh M BoAa 0OpasyroT
CTOMKHUE dMYJIbCUU THMA "Boaa B HedTu". B 3TOM Cilydyae Boja TucCrieprupyet
B HedTAHON cpele Ha MeNbYyalIIMe Karuid, o0pasysl CTOMKYIO SMYJIbCHIO.
CrnemoBatenbHO, Il 00€3BOKMBAHUS M 00€CCOIMBAHUS He(PTH HEOOXOIUMO
OTZICTIUTH OT HEE ITU MEIbYANUIINE KATId BOJBI U YAAIUTH BOXy u3 HedTu. Jlis
o0e3BOKMBaHUSI ©  oOeccoimmBaHWA HE(TH WCHOIB3YIOT  CICAYIOIINE
TEXHOJIOTUYECKHE MPOLECChl: T'PABUTALIMOHHBIA OTCTOM HEPTH, TOPSUMIA
OTCTOH HEePTH, TEPMOXUMHUYECKHE METOJbI, D3JEKTPOOOSCCONMBAaHUE U
anekTpoobe3BoxkuBaHue HedTu. Hambosiee MpOCT MO TEXHOJOTHM MPOIECC
T'PaBUTAIIMOHHOTO OTCTOS. B 3TOM ciydae He(pThIO 3amOIHSIOT pe3epByapsl U
BBIICPXKUBAIOT ompesencHHoe BpeMs (48 4 u Oonee). Bo Bpemsi BBIIEPIKKH
POUCXOMAT TMPOIECChl KOATyJAIMM Kameidb BOJbI, M 0ojiee KpYNHbIE U
TsDKEJIbIE KAl BOJBI O] IEHCTBUEM CHII TSDKECTH (TpaBUTALUU) OCEAAlOT Ha
JTHO U CKAIIUBAIOTCS B BUJIE CJIOSI IIOJJTOBAPHON BOJIBI.

OpHako  TpaBUTAIIMOHHBIA TMPOIECC OTCTOS XOJOAHOW HEPTH —
MaJIOTIPOU3BOUTENBHBIA U HEAOCTaTOYHO  A(DQPEKTUBHBIA  METOJ
obOe3BoxkuBaHusi HedTU. bonee spdexTuBeH ropsiunii OTCTONW OOBOJIHEHHOMN

135



He(TH, KOTJIa 3a CUET MPEABAPUTEIHHOIO0 HarpeBa HeDTH JO TeMIepaTypbl
5000+[170 °C 3HauuTENBHO 00JIErYa0OTCS MPOLIECCHI KOATYJISIUHU Kalelb BOJAbI
U yckopseTrcs o0e3BokuMBaHMe HepTH Tnpu  orctoe. HemocraTtkom
IPaBUTAIIMOHHBIX ~ METOJOB  OOE3BOKMBAHUS  SIBIISIETCS  €ro  Masas
3 PEKTUBHOCTD.

bonee a3 dexkTHBHBI METOABI XUMUYECKHUE, TEPMOXUMHUYECKUE, & TAKXKE
AJIEKTpOO0E3BOKMBaHUE U oOecconmuBanue. [Ipm XMMHUYECKMX MeTonax B
OOBO/JIHEHHYI0 He(dTh BBOAAT CIELUUAIbHbIC BEIIECTBA, HA3bIBAEMBbIC
nesMynbraropaMu. B kadecTtBe nesMmynsraropoB ucnons3yror I[IAB. Hx
BBOJISIT B cocTaB He(pTH B HEOOIBITUX KoaudecTBax oT 5+10 1o 50+60rua 1 T
Hedptu. Hawmnyumme — pe3ynbTaThl  MOKa3bIBAlOT, TaK  Ha3bIBAEMBbIE,
HenoHoreHHele [IAB, kotopsie B HedTH He pacnajaroTcs HAa AHUOHBI U
KaTHOHBL. DTO TAaKHE BEILIECTBA, KAK IUCOJBAHBI, CEMAPOIbl, TUIPOKCUINHBI U
ap. desmynbratopsl aacopOUpyloTCs Ha MOBEPXHOCTU paznena ¢a3 "HedTb-
BoJa" W BBITECHSAIOT WM 3aMEHSIIOT MEHEE IOBEPXHOCTHO-aKTHUBHbBIC
MPUPOJIHBIE 3MYJIBraToOphl, cojepxammecs B KUAKOCTH. [lpuueM 1uieHKa,
oOpasyromascs Ha TOBEPXHOCTH Kamellb BOJABI, HEMPOYHAsl, YTO OTMEUYaeT
CIIMSIHME MEJIKMX Kaleib B KpynHbIe, T.[le. mporecc KoanecueHuuu. Kpymnsie
KaIlJIM BJIArd JIETKO OCEAAar0T Ha JHO pe3epByapa. IP(HEKTUBHOCTh U CKOPOCTh
XUMHUYECKOTO O0E3BOKMBAHMS 3HAUMTENbHO IOBBIIIAETCS 3a CUET HarpeBa
He(dTH, T.[]e. Ipy TEPMOXMMHUYECKMX METOAAX, 32 CYET CHUKEHHUS BSI3KOCTHU
He(TU NpU HarpeBe U 00JIerYeHus Mpolecca KOaJIeCIEHIIMK Kaneilb BOJIbI.

Haubonee HU3KOE OCTATOYHOE COJIEpP’KaHUE BOJIbI JOCTUTAETCS MpPH
UCIIOJIb30BAaHUU DJIEKTPUYECKUX METOJIOB 00€3BOKMBAHUSA U 00E€CCOTMBAHU.
DOnexkTpooO0e3BOKMBAHUE M 3JEKTpooOeccouBaHe HEPTH CBA3aHBI C
nporyckanueM HedTu depes3 CrelnHalibHbIE amnmapaThl-3JIeKTPOACTUIAPATOPHI,
rze HeTh IPOXOTUT MEXKIY dJICKTPOAAMHU, CO3JAI0IINMHU JIEKTPUUECKOE TOJIe
BbicOKOro Hampspbkenuss  (200)+[13000kB). [lns mMOBBIIEHHS CKOPOCTHU
ANEKTPOOOE3BOKMBAaHUA ~ HEe(DTh  MpEeABApPUTEIBHO  TMOJOTPEBAIOT  JIO
temriepatypbl 5001+[17001°C. Ilpu xpaneHun Takoil HedTU B pe3epByapax,
OpU TPAHCHIOPTHPOBKE €€ IO TPyOONmpoBOAaM, B LMCTEpPHAX IO >KEJIE3HOM
JIOpOre WJIM BOJHBIM IyT€M 3HAYUTENIbHAs 4YacTh OTUX YIJIIEBOJOPOIOB
TepseTcs 3a cyeT MchapeHus. Jlerkue — yriaeBOAOpOIAbI  SIBISIOTCA
WHULAATOPAMH MHTEHCUBHOT'O HCIAapeHusi HE(TU, TaK KaK OHU YBIIEKAIOT 3a
co00i1 1 OoJee TSHKENbIE YIIIEBOIOPOIbI.

B TO xe Bpems Jerkue yriieBOJOpOAbl SIBISIIOTCA LIEHHBIM CBIPBEM H
TOIUIMBOM (Jierkue OeH3uHbI). [loaTomy mepen mnopadet HepTu U3 Hee
U3BJICKAIOT JIETKHE HU3KOKUIISIIIHUE YTIEBOAOPOJAbl. JTa TEXHOJOrHYecKas
orepanus U Ha3bIBaeTcsl crabunuzanueit Hedru. s crabunuzanuu Heptu ee
MoJIBepraloT pekTuukanuu uiau ropsueit cemapauuu. Haubonee mpoctoi u
0oJiee MIMPOKO MPUMEHSEMOI B MPOMBICIOBON MOATOTOBKE HEPTH SBISETCS
ropsiyasi cemaparusi, BBIMOJHSAEMAass Ha CIEIHAIbHONW CTaOMIM3AIMOHHON
yctaHoBke. [Ipu ropsiueit cenapanuu HedTh MPEABAPUTEIHHO MOJIOTPEBAIOT B
CHEIUAIbHBIX  HArpeBaTeNsiX W  TMOJAIOT B cemaparop,  OOBIYHO
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ropuzoHTaNbHBIA. B cenmaparop u3 momorperoir mo 4001+[180[1°C HedtH
AKTUBHO WCIIAPAIOTCA JIETKHE YIJIEBOJOPOIBI, KOTOPBIE OTCACBIBAIOTCS
KOMIIPECCOPOM M Yepe3 XOJIOAWIbHYI) YCTAaHOBKY M OeH3ocemnapaTtop
HAIPaBJISIIOTCS B COOpHBIM Ta3ompoBojl. B OeH3ocemaparope oOT Jierkon
bpakuuy JOMOJHUTENBHO OTAEISIOT 3a CYET KOHACHCALUU TSDKEIbIe
YIJIEBOJOPO/IBI.

Bona, ortnenennas ot wedptun Ha YKIIH, mocrymaer na VYIIB,
pacnionoxkenHyro Takxke Ha [IIC. OcoOeHHO OO0NBIIOE KOJIUYECTBO BOJIBI
OTIENAI0T OT He(dTH Ha 3aBepIIAIOUICH CTaAWM 3KCIUTyaTallud HEPTSHBIX
MECTOPOXKACHU, KOT/1a COJEpKaHue BOAbl B HE()TH MOXKET JocTUrath 10 800
%, T.[Je. ¢ KaxapM KyOoMeTpoM HedTu usBiekaercs 4 M’ Bogpl. IlnacToBas
BOJla, OT/AENEHHas OT He(THU, COJIEPKUT MEXaHWYECKHE NPHUMECH, Karlid
He(TH, TUAPATHI 3aKUCU U OKHUCH XKeje3a W OO0JIbIIOE KOJUYECTBO COJIEH.
Mexanudeckue mnpuMecH 3a0UBAlOT TOpPbI B MPOIYKTUBHBIX IUIACTaX U
NPENSATCTBYIOT NPOHMKHOBEHUIO BOJbI B KalWJUISIPHBIE KaHaJbl IJIACTOB, A,
CJIeI0BaTEIbHO, MPUBOJAT K HAPYIICHUIO KOHTaKTa "Boga-HEPTH" B MIiacTe U
CHIDKEHUIO 3(P(GEKTUBHOCTH MOJJEPKAHUS IJIACTOBOTO JIABJICHUS. JTOMY K€
CHOCOOCTBYIOT M THApPAThl OKHCH >Kele3a, Bbllagaromue B ocanok. Counw,
comepKammecss B BOJE, CIOCOOCTBYIOT KOPPO3WH TPyOONPOBOJOB U
obopynoBanusi. [loatromy crounsie Bojbl, oTneneHHbIe OoT HeGTH Ha YKIIH,
HEO0OXOJAMMO OYUCTUTh OT MEXaHUYECKUX MPUMECEH, Kareslb He()TH, TUAPATOB
OKHUCH JK€Jie3a M COJIEH, M TOJIbKO MOCJIE 3TOr0 3aKauMBaTh B NMPOJYKTUBHBIE
miacTel. JomycTumble coiep:kaHus B 3aKauyMBaeMOM BOJIE MEXaHUYECKHX
npumeced, HepTH, COEIUHEHUU 3Kelle3a YCTAHABIMBAIOT KOHKPETHO s
KaXXJI0r0 He()TIHOTO MECTOPOXKIEHHUA. [[J1s1 OUMCTKU CTOYHBIX BOJ MPUMEHSIOT
3aKPBITYIO (T€pMETU3HUPOBAHHYIO) CUCTEMY OYUCTKHU.

B repmeTnsznpoBaHHON cUCTEME B OCHOBHOM HCIOJB3YIOT TPU METOJA!
orctod, GumbTpoBaHuss u ¢uiotanuo. MeToa OTCTOST OCHOBaH Ha
IPAaBUTALIMOHHOM PAa3[€JIEHUH TBEPAbIX YACTUI MEXAHUYECKHX IPUMECEH,
Kareiab HepTu U Bojbl. [Ipomecc OTCTOS NPOBOASAT B TOPU3OHTAIBHBIX
amnmaparax — OTCTOMHMKAX WJIM BEPTUKAJIBHBIX PE3€pBYyapax-OTCTOMHHUKAX.
Meton ¢unbTpoBaHUS OCHOBAH Ha MPOXOXKICHUHM 3arpsA3HEHHON IJIaCTOBOM
BOZBI uepe3 rupodOoOHbI (PUIBTPYIOIIUN CIOM, HAPUMEp Yepe3 IPaHyJIbl
NoJIMATUIIEHA. ['paHyibl MONMATUIIEHA «3aXBaThIBAIOT» Kanelabku HePTH U
YaCTHUIIBI MEXaHWYECKUX MpUMeced U CBOOOJHO MPOMYCKalT BoAy. Meton
(daoTaMu OCHOBAH Ha OJHOMMEHHOM SIBJIEHUH, KOTJA My3bIPbKU BO3AyXa WU
ra3a, Ipoxo/is Yyepe3 CJIOW 3arps3HEHHON BOJIbI CHU3Y BBEPX, OCAKIAIOTCSI HA
MOBEPXHOCTH TBEPJBIX YACTHII, Kareidb HEPTH U CIIOCOOCTBYIOT UX BCIUIBITHIO
Ha TOBEPXHOCTb. OUYHMCTKY CTOYHBIX BOJ OCYIIECTBJISIOT HAa YCTAHOBKax
ounctkn Bojg Tuma YOB-750, YOB-1500, YOB-3000 u YOB-10000,
HMEIOITUX MPONMYCKHYIO CIIOCOOHOCTh cooTBeTcTBeHHO 750, 1500, 3000 u
10000 m*/cyr. Cnemyer orMeTuTh, 4TO ycTaHoBka YOB-10000 coctout u3
Tpex ycrtaHoBoK YOB-3000. Kaxxnas Takas ycTaHOBKA COCTOMT M3 YETBIPEX
OJIOKOB: OTCTOWHUKA, (DJIOTAIIMH, CeTapalli U HACOCHOTO.
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BMmecte ¢ ounieHHON MIaCTOBOW BOJOM B NMPOJYKTUBHBIEC ILIACTHI JJISI
MOJJICp’)KaHMsl  IUIACTOBOIO  JIABJICHHMSI  3aKauuMBAaIlOT MPECHYI0  BOAY,
MOJIYYECHHYIO U3 JABYX MCTOYHHMKOB: MOA3EMHBIX (APTE3MAHCKUX CKBAXKHUH) U
OTKPBITBIX BOAOEMOB (pekK). ' pyHTOBBIE BOJIbI, TOOBIBAEMBIE U3 apTE3UAHCKUX
CKBQXXUH, OTJINYAIOTCSl BHICOKOM CTEMEHbIO YMCTOTHl U BO MHOTHX CIIy4asix He
TpeOyIoT rTyOOKON OYMCTKM IMepes] 3aKauKou B MmiacTel. B To ke Bpems Boja
OTKPBITBIX BOJOEMOB 3HAYUTEIbHO 3arpsi3HEHa TJIWHUCTHIMH YaCTUIIAMH,
COCJIMHEHUSIMU JKelle3a, MHUKPOOpPTaHM3MaMU U TpeOyeT ITOMOJHUTEIbHOU
OuMCTKH. B HacTosimiee Bpemsi NPUMEHSIOT JBa BHUAAa 3a00pa BOABI W3
OTKPBITBIX BOJOEMOB: MOAPYCIOBBINA U OTKPHITHINA. [Ipy moapycimoBoM Metoae
BOJIY 3a0MparoT HUXKE JHAa peku — "mox pyciaom". [l 3Toro B moWMe peku
mpoOypuBaroT CkBaKuHbI rryOuHoi 2001-[130 m guamerpom 300 mMm. Ot
CKBKHMHBI 00SI3aTEIHHO MPOXOAT Yepe3 CIION mecyaHoro rpyHta. CKBaXKHUHY
VKPEIUISIOT O00CaJHBIMU TpyOaMH C OTBEPCTUSIMH Ha CIWIAX W B HHUX
OIMyCKaroT BOa03a00pHBIE TpyOnl muamerpom 200 mm. B kaxgom ciydae
MOJy4alroT Kak Obl JBa COOOMIAIOIIMXCA cocyla — 'peka — CKBaxxuHa',
Pa3/ieNICHHBIX €CTECTBEHHBIM (UILTPOM (CJ0EeM IecuaHoro rpyHra). Bona us
peku TpOQUIBTPOBBIBAETCS 4YEpe3 IMECOK M HAKallJIMBAeTCd B CKBa)KUHE.
[Iputok BOABI M3 CKBaXUHBI (OPCUPYETCS  BaKyyM-HAacocoM  WJIU
BOJIONIOABEMHBIM HACOCOM M TMOJAETCS HAa KYCTOBYIO HACOCHYIO CTaHIIMIO
(KHC). IIpu oTKpBITOM METO/I€ BOJY C MOMOIIbIO HACOCOB MEPBOTO MOIbEMA
OTKAYMBAIOT W3 PEKH M MOJAIOT HA BOJOOYHMCTHYHO CTaHILHIO, T[AE€ OHa
MPOXOJUT IUKJI OYUCTKHU U IMOMAAAET B OTCTOMHUK. B OTCTOMHUKE C IMOMOUIBIO
pEareHTOB-KOAryJIsITOPOB YacCTUIIBI MEXaHUYECKHX MPUMECEH W COeIMHEHUU
&Keje3a BBIBOAATCS B ocalok. OKOHYAaTEeIbHAs OYMCTKA BOJAbI MPOUCXOAUT B
bunbTpax, rIe B Ka4ecTBe GUIBTPUPYIONIUX MATEPUATIOB UCTIOJIb3YIOT YHCTHIN
MECOK WJIM MEJIKUN yTOJIb.

Bce obopynoBanue cuctembl cOOpa U TOATOTOBKM HE(PTH U BOABI
MOCTABJISIIOT B KOMIUIEKTHO-OJJOYHOM MCIHOJIHEHUH B BHJIE TOJHOCTBIO
TOTOBBIX OJIOKOB U CynepOIOKOB.

13.ITonsiTHE 00 IKCILTYaTAIIMH TA30BbIX CKBAKIUH

CyliecTBeHHOE OTJIMYME (PUBMYECKUX CBOWMCTB Ta3za OT (PU3MUECKUX
CBOMCTB He(TH, BBIpakaeTcs, TJIaBHbIM O0Opa3oM, B €ro HE3HAYUTEIbLHOU
IJIOTHOCTH, BBICOKOW  YINPYTOCTH, 3HAYUTEIbHO MEHBIIEH BSI3KOCTH,
ompenenser crnenuduky pa3pabOTKM Ta30BbIX U T'a30KOHJEHCATHBIX
MECTOPOXKICHHUM, 3aKITI0YAIOUIYIOCS B TOM, YTO Ta3 JOOBIBAIOT, B OCHOBHOM,
¢donTanHbIM criocoOoMm. I[lpum 3TOM cilOXHasi W TPOTHKEHHAs CHUCTEMaA
ra3ocHaOXXeHUsT OT 3aJeXKH JIO MOTPEOJEHUS TMOJTHOCThIO TEepMETUYHA U
MIPE/ICTABIIAECT COOON €UHOE TIETI0E.

['a30BblE ~ MECTOPOXKIEHUS  pa3leNsAloT HAa  YUCTO  Ta30Bble
MECTOPOXKJICHUSI U Tra30KoHJAEeHcaTHble. Ha ra3oBbIX MECTOPOXKACHUSAX U3
CKBQXUH MOCTYNAeT YHUCTHIM ra3 (IpUPOJHBIA Tra3) BMECTE C HEOOJBIINM
KOJIMYECTBOM BJIarM M TBEPABIMU YaCTUIAMH MEXaHHUYECKUX MpPUMECEH.
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[IpupoaHelil ra3 COCTOMT B OCHOBHOM M3 JIETKOTO YIVIEBOJIOpPOAA — METaHa
(9411+119811%), He KOHICHCUPYIOIIErocs IMpPU HU3MEHEHUU ILIACTOBOTO
naBiaeHusi. YUCTO ra3oBbleé MECTOPOXKACHHUS BCTpedaroTcs penko. [Ipumepsi
ra3oBbIX MECTOPOXKIEHUHU: 3amoyisipHoe, YpeHroiickoe, Measexse (B
CEHOMAHCKHUX OTJIOKEHUSIX).

B cocTraB Tra3o0KOHJEHCAHTHBIX MECTOPOXKICHUI BXOJHUT HE TOJIBKO
JIETKUW YTJIEBOAOPO TapauHOBOTO psiga — METaH, HO U Oojee TsKesbIe,
YIJIEBOJOPOABI IPU U3MEHEHUH IJIACTOBOTO JIaBJICHUS MEPEXOIALINE B HKUIKOE
COCTOsiHME, 00pa3ysd TakK Ha3bIBaeMbld KOHJEHcaT. Bmecte ¢ razom wu
KOHJIEHCATOM C 3a00s CKBaXMH TIOCTyNAeT BOJA W TBEPAbIE YaCTHIIbI
MexaHnueckux mnpumeced. Ha psge otedectBeHHbix (OpeHOyprckoe,
AcTpaxaHCcKoe ra30KOHJIEHCATHbIE MECTOPOXKJIEHUA) U 3apyOexkHbIx (Jlakckoe
Bo DpaHuuu) MECTOPOXKIECHUN Tra3bl COJAEPXKAT JOCTATOYHO OOJbIIOE
KOJIMYECTBO CEPOBOJIOPOAA U YIIIEKHUCIIOro rasza (1o 25 % mno oobemy). Takue
ra3bl Ha3bIBAIOTCS KUCIBIMU. Ha OTAENBbHBIX MECTOPOXKICHUSIX BMECTE C Fa30M
U3 CKBQXUH MOCTYMAET JOCTATOYHO OOJIBIIOE KOJIUYECTBO IIEHHBIX MHEPTHBIX
ra3oB (B OCHOBHOM, T€JIUs).

OcHOBHOM MeTO/a JOOBIUM Ta3a W ra3oBOr0 KOHAECHcAaTa — (hOHTAHHBIMH,
TaK KaKk Ta3 B MPOJYyKTHBHOM IuTacTe OOJagaeT gOCTaTOYHO OOJBIION
SHEpruen, o0eCIeunBaKOIIe €ro nepeMelleHre Mo KanWUISIPHBIM KaHajlaM
miacTa K 3a00sIM ra3oBbIX CKBaKMH. Kak u npu poHTaHHOM crioco0e A00bun
He(TH, ra3 NOCTYIAET K YCThIO CKBAXUHBI 110 KOJIOHHE (DOHTAaHHBIX TPYO.

JoObluy Taza BeayT u3  OAHOro  1jacta  (OJHOIUIACTOBBIC
MECTOPOXKJICHUSI) W M3 JBYyX U Oojee 1IacToB (MHOIOIUIACTOBBIC
MECTOPOXKJICHHS ).

OnTumanbHbIi 1uaMeTp (GOHTAHHBIX TPYO OMPENeNsitoT, UCXOASI U3 JBYX
KPUTEPHEB: MAaKCUMaJIbHOTO BBIHOCA C 32008 CKBaXXMH Ha IOBEPXHOCTH
TBEPJBIX U KUJKUX MPUMECEH raza ¥ MUHUMyMa TOTEph JIaBlIeHUs B TpyOax
MpU  3aJlaHHOM JeOUTE ra30BOM CKBaXXMHBI. BBIHOC TBEpBIX YacTHIl ¢ 32005
CKBaKMHBI C MOTOKAaMHU Ta3a O0ECIeunBaeTcsi B TOM CiIyyae, €CiId CKOpPOCTb
BOCXOJISIIIIETO MOTOKA B CKBAXXWHE IMPEBBICUT KPUTUUYECKYIO CKOPOCTh, MpHU
KOTOPOM TBEpAblE YacTHULbl enie OyAyT HaxXOOUThCA  BO B3BEIICHHOM
COCTOSIHUU B ITOTOKE rasa.

O6opy0oBaHUE YCThs U 320051 TA30BBIX CKBAXKHUH, & TAKXKE KOHCTPYKIIHS
ra3oBOM CKBKMHBI MPAKTUYECKU AaHATIOTUYHBI HE(QTSIHBIM CKBOXKHHAM.

OKCIulyaTalysi Ta30BbIX CKBaXUH CBsi3aHa C  HEOOXOJMMOCTBIO
oOecrieueHus 3aJaHHOTO JeOUTa ra3a U ra3oBOro KOHjaeHcara. ITo 3aBUCHUT BO
MHOTOM OT COCTOSIHMSI TpU3a00MHONW 30HBI CKBAXKUHBI, CTENEHU €€
OOBOJTHEHHOCTH, HAJM4YUsi B COCTaBE ra3a M KOHJIEHCATa arpecCUBHBIX
KOMITOHEHTOB (CEpOBOIOPO/IA, YIIACKUCIOTO Ta3a) U APyrux (HakTopoB, Cpeu
KOTOPBIX Ba)KHOE 3HAYEHUE HMMEET YHCIO OJHOBPEMEHHO 3KCILTyaTHUPYEMbIX
MPOTyKTUBHBIX TJIACTOB B OJTHOW CKBa)KHHE.

[Ipy 3HAYUTENHHBIX TECKOMPOSIBICHUSAX MNPOAYKTHBHOTO IUIacTa Ha
3a00€ CKBaXXMHBI 00pa3yrOTCS MaJONPOHUIIAEMBIE IS Ta3a NecYaHble MPOOKH,
CYLIECTBEHHO CHIXaroue 1eOuT ckBakMH. Hampumep, mnpu paBeHCTBe
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NPOHUIIAEMOCTEN IIacTa U TMeCYaHOW MPOOKU JEOUT CKBaXHH COCTaBIISIET
Bcero 501% neburta CKBa)XMHBI ra3a HE3aCOPEHHOM CKBaKMHBL. OCHOBHBIC
3ala4yd,  pellaeMble  IOpU  3KCIUTyaTaldd  Ta30BbIX  CKBAXHUH €
MIECKOIPOSIBJICHUSIMU Ha 3aboe: ¢ OAHOW CTOPOHBI, NPEIOTBPAILECHUE
o0pa30BaHUs MECYaHbIX MPOOOK 3a CYET OrPaHUYEHUs JeOUTa CKBAXKHUH; C
IpYro CTOpPOHBI, BBIOOpP Takoro JAeOWTa CKBAXKHUHBI, IPU KOTOPOM
oOecrieynBascss Obl BBIHOC YACTHI[ [E€CKA, NPOHUKAIOUIMX Ha 3a00W, Ha
NOBEPXHOCTh, K YCTbIO CKBaXuHbl. HakoHnen, ecnum cHukeHue jaeOuTa
CKBaKUHBI JUIsl MPEJOTBpAIIECHNs 00pa30BaHUsl MECYAHBIX NMPOOOK OKaKeTcs
HAMHOI'O MEHbIIIE MOTEHUUANIbHOIO Je0UTa CKBaXHUHBI, TO HEOOXOIUMO
peliaTh BOIPOC O 3aluTe Ipu3ab0oiHON 30HBI CKBaKHMHBI OT MONAAaHUs MecKa
u oOpa3oBaHUS T€CUaHBIX MPOOOK C COXpaHEHHWEM BBICOKOTO Jebura
CKBaXMHBI. B mocienneM ciayuae Asis 3auThl 320051 CKBaXKUHBI OT MOMaIaHus
MeCKa YCTaHABJIMBAIOT Pa3IUYHbIC (DUIBTPBL: € KpyenvlMu Omeepcmusimu,
wenesvie U npogonoyHvle. IlepBble nBa BUIa QUIBTPOB MPEACTABISIOT COOOM
OTpe3Ku TpyO C KpYyIJbIMH OTBEpCTUAMH auameTrpoMm 1,501—-[12 MM wmiam c
MIPOJIOJITOBATBIMU OTBEPCTUSIMHU THUNA WIeNel. [Ipogorounvie PUIBTPBI — 3TO
oOpe3kn TpyO0 C KpyIJbIMM KPYIOHBIMH OTBEPCTHSIMH, OOMOTAaHHbIE
MIPOBOJIOKOM C MaJIbIM IIIaroM HaBUBKHU. [IpUMEHSIOT Takke 3aKperieHue
cnaldbIX MOpOJ Mpu3a0OHOM 30HBI IJacTa IS MPEJOTBPALLCHUS HX
paspylieHUsT U 3acopeHus 3a00s CKBaXHHBI. [l 3TOro B CKBaXMHY
3aKauMBalOT  BOJHBIE CYCIIEH3MM  Pa3jIMYHBIX  CMOJ (penonbHO-
dopManbaeruHbIX, KapOaMuAHbIX W 1p.). IIpm sTom B 1ulacte cmona
OTIENSAETCS OT BOABI M LIEMEHTUPYET YACTHUIBI IECKAa, a BOJA 3aIOJHSET
KalWUIApHbIE KaHallbl M yAAJIAeTCs W3 HUX NIPU OCBOCHHUU CKBaXuH. Jljis
yAaJeHus MecyaHbIX MPOOOK MPUMEHSIOT TaK)K€ IPOMBIBKY CKBa)KHH.

[Ipu »sKcmmyaTanuu Ta30BBIX CKBRXHH B YCIOBUAX OOBOJHEHUS
MpU3a00MHON 30HBI CIEAYET YUUTHIBATH TaKWE OTPHUILATENIbHBIE MOCIIEICTBHUS,
KaK CHW)XEHHE J1e0uTa CKBa)XUHBI, CHJIbHOE OOBOJHEHHME rasza, a 3HA4uT U
O0onbpIION O0BEM €ro cemapaluudd Ha MPOMBICIAX A OTIACICHHUS BOJBI,
OIMACHOCTh 00pa3oBaHus 0OJBIIOr0 00bEMa KPUCTAJUIOTHAPATOB U 1p. B cBs3M
C 9TUM HEOOXOJMMO TNOCTOSHHOE YJajieHHe BOJbI W3 MPU3a00HHON 30HBI
CKBaYKUHBI.

[TpuMeHAIOT NEepUOAMYECKOE M HENPEpPhIBHOE YAAJE€HUE BIAru U3
cKkBakuHbl. K mepnonnyeckumM MeToAaM yJlajieHUs BJIarud OTHOCST: OCTAHOBKY
CKBaXXUHBI (MIEPUOJUYECKYI0) JUIsi OOpaTHOrO TMOIJIOIIEHUS KUAKOCTU
IUIACTOM; MPOAYBKY CKBaXHHBI B aTMocepy win depe3 cu(pOoHHBbIE TPYOKH;
BCIICHMBAaHUE JKUJKOCTM B CKBO)XHHE 3a CYET BBEICHHUS B CKBAKHUHY
MeHOO00pa3yIoMUX BEMIECTB (MMeHOOOpa3oBareneii). K HempephIBHBIM METOIaM
VAQJIEHHUST BJIArd W3 CKBAXXUHBI OTHOCAT: OJKCIUTyaTallMl0 CKBAaXUH IIpH
CKOPOCTSIX BBIXOJSILErO0 Ta3a, OOeCHeuMBarOUIMX BBIHOC BOABI C 3a00s;
HEMPEPBHIBHYIO MPOJYBKY CKBaXXUH 4yepe3 CU(POHHBbIE WU (POHTAHHBIE TPYOHI;
MPUMEHEHUE IUIYHXEPHOro Ju@Ta; OTKAYKY JKHMJIKOCTH CKBaKUHHBIMH
HACOCaMM; HEMPEPHIBHOE BCIIEHUBAHUE XKUIKOCTH B CKBaXknHe. BpiOop meTona
yZaJeHMsl BJIark 3aBUCUT OT MHoOrux (paxrtopos. [Ipu maneix neOurtax rasa u3
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CKBOXHMHBI JOCTATOYHO NPHUMEHEHHE OJHOTO W3 MEPHUOJUYECKHUX METOJ/IOB
yAaNeHusl Biard, a npu OoNbUIMX JAeOMTaxX — OJHOTO M3 HENPEPBIBHBIX
MeToa0B. LIMpoKO NpUMEHSIETCSI OTHOCUTENIBHO HEAOPOrol M JOCTATOYHO
3¢ (peKTUBHBIN METOJ BBEJAEHUS B CKBAXKHUHY BEILECTB| |— MEHOOOpa3oBaTeeH.
B kauectBe mneHooOpa3oBaTeieil HCMOJIb3YIOT MOBEPXHOCTHO-aKTHUBHBIE
BemectBa (IIAB) — cunbHble IEHOOOpa30BaTENH — CyJIb(PAHOJ, CHHTETUYECKUE
motouue nopowku (" Kpucramn", "Jlyd") u ap. BcnenenHas »XUAKOCTb UMEET
3HAYUTEIBHO MEHBIIYIO TJIOTHOCTh M JIEFKO BBIHOCUTCS Ha IMOBEPXHOCTH C
IIOTOKOM ra3a.

[Tpu n0o6BIYE KHUCTBIX ra30B INIABHOE — 3alllUTa 00CATIHBIX U (POHTAHHBIX
TpyO u o0O0OpyJOBaHHS OT arpecCMBHOIO JEHCTBUSA CEpPOBOJOpOAA H
yraekucioro rasza. Jnsg 3amutel TpyO M 00OpyIOBaHHMS OT KOPpPO3UU
pa3pa0oTaHbl pa3INYHble METOJbl: MHTMOMPOBAHUE C TOMOIIBIO BEUIECTB —
MHTUOUTOPOB KOPPO3HUM; TNPUMEHEHHE [UIsi O0OpYyIOBaHUS JIETHPOBAHHBIX
KOPPO3HMOHHO-CTOMKUX CTajJlell W CIUIaBOB; IPUMEHEHHE KOPPO3HOHHO-
CTOMKMX HEMETAJUIMYECKUX W METAUIMYECKUX MOKPBITUH, HCIOIb30BaHUE
ANEKTPOXUMUYECKUX METOJIOB 3alUThl OT KOPPO3HUM: HCIIOIb30BAaHUE
CHEeUaTbHBIX TEXHOJIOTUYECKUX PEKUMOB IKCILTyaTalluu 000pyJ0BaHUSI.

HauGomnbiee npuMeHeHrne B IPAKTUKE SKCIUTYyaTalluy ra30BbIX CKBAKHUH
npu 10ObIYEe KUCIBIX Ta30B IS 3alIUTHI OT KOPPO3UH HAILIH UHTUOUTOPSI, T.| |
€. BEUIECTBA, IIPU BBEJICHUU KOTOPBIX B KOPPO3HOHHYIO CpEly CKOPOCTb
KOPPO3HUH 3HAYUTEIIBHO CHMXKAETCSI WIIM KOPPO3HS MOJHOCTBIO IIPEKPAIAETCS.

CxeMbl BBOJIa HHTUOUTOPOB: @) WHKEKIIUSI UHTUOUTOPOB B MEKTPYOHOE
IPOCTPAHCTBO; ©0) 3aKkayka HHIHMOUTOPOB HEMOCPEACTBEHHO B ILIAcT; B)
BBEJICHUE MHTUOUTOPOB B TBEPJOM COCTOSHUHU. B MexTpyOHOE MpOCTpaHCTBO
MHTUOUTOP MHXXEKTUPYIOT C TIOMOIIBIO CIIEHUATbHON 103aTOPHOM YCTaHOBKH.
WHrubutop B CTPOTrO JO3UPOBAHHOM KOJIMYECTBE TMOJ JIEHCTBUEM CHIIBI
TSYKECTU TOCTOSTHHO TOJAETCAs B MEXTPYOHOE IMpPOCTPAaHCTBO, MOCTYIAET Ha
3200l CKBaXMHbI U TOTOKOM ra3za no ()OHTaHHbIM TpyOaM BBIHOCHUTCS Ha
MOBEpPXHOCTh. Hannuume B NOTOKE raza ¢ arpecCUBHBIMH KOMIIOHEHTaMU
MHTUOUTOpA MO3BOJISET CHU3UTH CKOPOCTh KOPPO3UU U 3aMETHO OCJIa0UTh €€
omacHble TmociencTBua. s  OoppObl ¢ CEpOBOAOPONHOM  KOppoO3uen
3¢ (HEeKTUBHO BBOAUTH MHIMOUTOPBI HETIOCPEACTBEHHO B I1acT. MHruOuTOpHI
B IUIACTBI 3AaKAaYMBAIOT C IIOMOINBIO IIEMEHTUPOBOYHBIX arperaTtoB IOJ
JaBJICHUEM OJIMH pa3 3a Bpemsi oT 3 no 12 mec. OaHako, mpu 3aKayke
MHTUOUTOPOB HEMOCPEICTBEHHO B IUIACTHI HEOOXOAMMO TNPUHUMATh MEpHI,
IIPEIOTBpALIAIONIUE 3arPSI3HEHNE KAWUIIPHBIX KaHAJIOB IUIACTA.

s W3TOTOBJICHHUS MO/I3EMHOTO o0opyaoBaHuUs (makepsl,
LUPKYJSIUOHHBIE W NPEIOXPAaHUTEIbHbIE KiIamaHbl W Jp.) HCIOJNb3YIOT
JErMPOBAaHHbBIE KOPPO3MOHHO-CTOMKHE CTalId. B OTHENbHBIX ciydasx uis
(oHTaHHBIX W OO0CagHBIX TPyO NPHUMEHSIOT aJIOMUHHUEBBIE CIUJIABbl —
mopamtomunbl [[16T, JI16AT, xpomuctelie HEpKaBetolue craiu Mmapok 2X13,
1X13, X 13, X 9M, X 8.

[Tpu mporexTopHO# 3amuTe (HOHTAHHBIX M 00CAIHBIX TPYO MOCIEAHHE
KOHTAKTHPYIOT C IUIACTUHAMU U3 0oJiee 3IJIEKTPOOTPHULATENbHBIX METAJIOB

141



(MarHus, T1MHKA). B 3TOM ciydyae  KOPpPO3UOHHOMY  pa3pylICHHIO
MOJIBEPTaloTCs HE CTajbHbIE TPYObI, a Oosiee OTpHUIATEIbHBIE METAJUIBI AaHOA.
Ecnu ansa 3amutsl TpyO ¥ 000pyI0BaHUSI IPUMEHSIOT KATOAHYIO 3aILUTY, TO
OT WCTOYHHKA IIOCTOSIHHOTO TOKa (KaTOJAHOM CTaHIMM) Ha TpyObl WU
0o00OpyI0OBaHME TOJAIOT OTPUUATENbHBIM IMOTEHUHUAN, a Ha PSIaOM
PACIIONIOKEHHBIM  OTPE30K TPyObl (aHOA) — MOJIOKUTEIBHBIN MOTEHIINA, YTO
MPUBOJUT K Pa3pyLIECHUIO aHO/A U K COXpaHEHHIO 0e3 pa3pylleHHs KaToja, T.
€. MeTajiia Tpyo win 000py1I0BaHUS.

DKCIUTyaTalldi0  MHOTOIUIACTOBBIX Ta30BBbIX M Ta30KOHJIEHCATHBIX
MECTOPOXKICHUIM BeayT ABYMs criocobamu: 1) Ha KaKIbIi MIacT OypAT CBOM
CKBaKHHBI (OpOTo# croco0); 2) u3BJieUeHUE raza u3 JByX M 0ojiee IIacToB
BBINOJIHSIOT OJTHOM CKBaKUHOM.

[Ipu SKcrTyataniuu Ta30BBIX CKBAKUH MOXKET OBITh OCJIOXHEHUE —
rusparooOpa3oBanue. Ilapbl BOABI KOHACHCHUPYIOTCS M CKAaIlUIMBAIOTCS B
CKBa)XMHE M razorpoBojax. [Ipu onpeneneHHbIX yCIOBUAX Kaxaas MOJIEKyJa
YIJIEBOJIOPOJHOTO  ra3a (MeTaH, 3TaH, MNpolaH, OyTaH) CIOCOOHA CBA3aTh
6 1—[117 monekyn Boasl, Hannpumep: CH46H,0O; C,Hs 8H,O; CsHs , 17H,0.
Takum oOpazom 00pa3yloTcsi TBepAble KPHUCTAIUIMYECKUE  BEIECTBA,
Ha3blBaeMble  Kpucramuioruapatamu. Ilo  BHemHeMy By  THUIpaThl
HAallOMUHAIOT CHET WU JieJl. DTO YCTOMYMBBIE COCAMHEHMS, NP HAarpeBaHUU
VI TIOHWKEHUU JaBJICHMS, ObICTPO pa3iararoiiyuecs Ha ra3 u BoAy.

OOpa3oBaBmivecss  TUAPATBl  MOTYT  3aKYNOPUTh  CKBa)XKUHBI,
ra3omnpoBO/Ibl, CEMapaToOpbl, HAPYUIUTh PabOTy U3MEPUTEIBHBIX MPUOOPOB U
PETYIUPYIOLINX CPEICTB.

boprba ¢ ruaparamu, Kak U C JIOOBIMH OTJIOXCHUSMH, BEICTCS B
HaIpaBJICHUSIX UX MPeIynpekaeHus u TukBuaanuu. Cieayer Bcerna oTaaBaTh
OpEeINoYTeHHE METOAaM MpenymnpexacHus ruapatoodpazoBanus. Eciu
Oe3ruapaTHhIl pPEXUM HE BO3MOXKEH, TO MPUMEHSAIOTCS HWHTHOUTOPBI
ruapaTtooopazoBanusa: MeTwinoBbld crnupT CH3;0OH (MeraHon), XJ0puCTHIf
KQJIbLIUMA, TJIMKOJIU (3TWJICHIJIMKOJIb, JU- U TPUITUIICHTJIUKOJIB).

14.001mue MOHATHSA O NMOA3€MHOM U KANIMTAJIBLHOM PEMHOTE
CKBaKUH

Bce paboThl 10 BBOAY CKBa)KMH B SKCILTYaTallMIO CBSI3aHbI CO CIIyCKOM B
Hux obopynosanus: HKT, rimyOuHHBIX HACOCOB, HACOCHBIX IITAHT U T.[ 1.

B nporecce sxcrutyaTanyuu ckBaxuH (OHTAHHBIM, KOMIIPECCOPHBIM HIIH
HAaCOCHBIM CITIOCOOOM HapyIIaeTcsi uX padoTa, YTO BBIPAXKAETCS B IOCTETIEHHOM
WM PE3KOM CHUKEHUHU J1e0UTa, MHOTAA JaKe B MOJIHOM MPEKPALIEHUH N101a4u
KUJIKOCTH.

PaboTel 110 BOCCTAHOBJIEHMIO 3aJlaHHOTO TEXHOJOIMYECKOIO PEXHUMA
AKCIUTyaTallMM CKBAKUHBI CBSI3aHBI C MOJBEMOM MOJA3EMHOT0 000pYI0BaHUS
JUI1 €r0 3aMEHbl WIM PEMOHTA, OYMCTKOW CKBa)KMHBI OT IECUYAHOW MpOOKH
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KEJIOHKOW WJIM TPOMBIBKOM, C JIMKBUJAIMEH OOpbIBA WU OTBUHUYMBAHUSA
HACOCHBIX IITAHT U IPYTUMU ONEPALUSIMH.

M3MeHeHne TEeXHOJOTHYECKOro pPeXHMa pabOT CKBaXXUH BBI3BIBAET
HE00XOMMOCTh U3MEHEHHUS IJIMHBI KOJIOHHBI OIbeMHBIX TpyO, 3ameHsl HKT,
CHYIIEHHbIX B CKBaXHWHYy, TpyOamu npyroro nuamerpa, YOIIH, VIICH,
JUKBUAALMKA OOpbIBA LITAHT, 3aMEHbI CKBR)KMHHOTO YCTHEBOIO 00OPYIOBaHHUS
u T1.[ln. Bce 3Tm pabOThl OTHOCATCS K MOA3EMHOMY (TEKYyUIEMY) PEMOHTY
CKB&XMH M BBINOJIHAIOTCS CIEHMAIbHBIMU OpUTrajaMd 1O MOJ3EMHOMY
PEMOHTY.

Bonee crnoxxHbie paboOThI, CBSI3aHHBIE C JIMKBUIAIIMEN aBapuu ¢ 00CaTHOM
KOJIOHHOM (CJIOM, CMATHE), C H30JISIIMECH TOSBUBILICKHCS B CKBa)KMHE BOJIBI,
MepexojoM Ha JIPYyroil MPOAYKTHBHBIM TOPU3OHT, JIOBIEH OOOpPBABIIMXCS
TpyO, KabeJsi, TapTaIbHOTO KaHaTa WM KaKoro-Tu00 HHCTPYMEHTA, OTHOCSATCS
K KaTErOpHUH KalUTAIbHOTO PEMOHTA.

PaboThI 0 KanUTaTEHOMY PEMOHTY CKBA)KHH BBIIIOJHSIOT CIIELUAIBHBIE
Opurazapl. 3agadeld MPOMBICIOBBIX PA0OOTHHKOB, B TOM YHUCII€ M PabOTHUKOB
MO/I3EMHOT0 PEMOHTA CKBAXKMH, SIBJIIETCA COKpAIEHUE CPOKOB MOJ3EMHOIO
PEMOHTa, MAaKCHUMaJbHOE YBEIMYECHHE MEXKPEMOHTHOIO Iepuoaa padoTh
CKB)KHH.

BpICOKOKAaYECTBEHHBIM MOA3EMHBIM PEMOHT — T[JIABHOE YCIIOBHUE
yBeIMUeHUsT 100buM HedTH U ra3za. Yem BbIIE KAue€CTBO PEMOHTA, TEM
OoJbIlIE MEXPEMOHTHBIM Tmepuoa U TeM J(hQEeKTUBHEE SKCILTyaTalus
CKBaXKUHBI.

[Ton MEXpEeMOHTHBIM TIEPUOJOM pabOThl CKBAXXUH [OHUMAETCA
MPOJIOJDKUATEIFHOCTDh (DAKTUYECKOM SKCIUTyaTaIlliu CKBAXXUHBI OT PEMOHTA JI0
peMoHTa, T.[le. BpeMs MEXIy JABYMS IIOCIEI0BAaTEIbHO MPOBOAUMBIMU
PEMOHTAMH.

[TpoI0IKUTENBHOCTh MEKPEMOHTHOTO IEpUoa pPadOThl CKBaXKUHBI
OOBIYHO OMNpPENESAIOT OJUH pa3 B KBapTaj (WIM MOJYTroaue) MyTeM JCJICHUS
Yucia CKBAKUHO-IHEHW, OTpaOOTaHHBIX B TEUCHHE KBapTaja (MOJyrojus), Ha
YKCJIO TOJI3EMHBIX PEMOHTOB 3a TO K€ pabouee BpeMs B JaHHOM CKBaXKUHE.

JUist yAnMHeHUs MEXpPEMOHTHOTO mepuoia OoJblIoe 3HAYEHHUE MMEET
KOMIUJIEKCHBI PEMOHT — PEMOHT HA3eMHOro OOOpYIOBaHUS U TOI3EMHbBIN
PEMOHT CKBaKHUHBI. UTOOBI TapaHTUWHBIA CPOK pPAOOThI CKBAXXUHBI ObLI
BBIIEpKAH, PEMOHT HA3eMHOT0 OOOPYJIOBaHUS JODKEH OBITh COBMEIICH C
NOJ3eMHbIM peMOHTOM. I[loaTomy Ha mnpombiciae 3apaHee JOKHBI ObITh
COCTaBJICHBl KOMIUIEKCHBbIC TpaduKH Ha TOJ3EMHBIM PEMOHT U HA PEMOHT
HA3eMHOT0 000PYI0BaHMSI.

Koapdumuent oskcrutyaTallii  CKBaKUH||—[OTHOIIEHHE BPEMEHU
(akTrueckoil pabOThl CKBAXKMH K UX OOLIEMYy KaJlEHJApHOMY BpPEMEHH 3a
Mecsll, KBapTaJl, Tof.

KosddunmeHnT skcruryaraniu Bceraa MeHbliie 1 U B cpeiHeM 1o Hedre-
1 ra30700bIBatONUM Npeanpuatusim coctasiser 0,9411-110,98, T.[le. oT 2 no
6 % o011ero BpeMeHu NPUXOAUTCS HA PEMOHTHBIE Pa0OThI B CKBAKUHAX.
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Texymuii peMOHT BbINONHSAET OpHUraga Mo TMOJ3EMHOMY pPEMOHTY
(HI'IY). Opranu3zanus BaxToBas — 3 4ell.: OlepaTop ¢ HOMOLUIHUKOM Y YCThS U
TpakTOpHUCT-1I0ep Ha nedeKe.

KanurtanpHbIE peMOHT BBINOJTHSIOT OpUTajgbl KamUTaIbHOTO PEMOHTA,
BXO/ISIIIIME€ B COCTAB CEPBUCHBIX MPEANPUATAN HEPTIHBIX KOMITAHUA.

Jlns  peMOoHTa CKBaXWH UCHOJB3YIOT TIOJBEMHBIE arperatbl |
crelManbHOoe Oo0OpynoBaHUE. Arperar sl pPEMOHTa CKBOXHUH — 3TO
NOJbEMHAs] YCTaHOBKA, YKOMIUIEKTOBAHHAasi M3 CaMOXOJHOI'O TPAHCIOpPTa,
ne0e KU, BBIIIKK, TaJeBOM CHUCTEMBI M Jpyroro obopyjaoBaHus (poTop,
IPOMBIBOYHBIN HACOC U JIp.).

[IpumensitoTcst arperatbl W IOJABEMHBIE YCTAHOBKM JUIsI PEMOHTa
ckBaxuH: AsmaMam 43-A, A-50Y (Puc. 14.1, 14.2), KOPO-80, AP-32,
A60/80, KBM-60, AIIPC-40 u ap. DTH YCTaHOBKH pEalU3YIOT OOBIYHYIO
TEXHOJIOTHIO — C TMPUMEHEHUEM CTAJIbHBIX TPYyO C pPe3rOOBBHIMU MY(PTOBBIMU
coequHeHUsIMH. [[1s1 peMoHTa W OypeHHs] CKBaXHH C NMPUMEHEHHEM THOKHX
HenpepbIBHBIX TPYO (O ot 19 MM 10 114 mm, anuna Tpy6 B OyxTe A0 5000 M 1
6onee) ucnonb3ytoT ycranoBku M-10, M-20, M-40 u ap. 13 3apyOexxHbIX Ha
OTEYECTBEHHBIX ITPOMBICIIAX MPUMEHSIOTCS ycTaHOBKM “‘Kapasemn”, “/Ipeko”,
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—Tloa LML KpioK

Mrpomns

Separap
CUTHO LT PO

ABTOMAT [ CEHHYMBAH A
PASEHHYH B TPYE

Puc. 14.2. [lonpeMHBII arperat Ha yCTbe PEMOHTUPYEMOM CKBAaYKWHBI

15.MeToabl BO31eliCTBHS HA NPU3A00HHYI0 30HY IJIACTA

JIOTIOJIHUTENBHBIN TPUTOK HEPTH B CKBAXHUHBI, 4, CIEIOBATEIBbHO, U
JOTIOJIHUTENbHBINA 1e0UT 00ecneunBaloT MPUMEHEHHE METOJIOB YBEINYCHHUS
MPOHUIIAEMOCTH TpU3a00itHON 30HBI TulacTa. Ha okoHuaTenbHOU cTaguu
OypeHusi CKBaXMHbI TJIMHUCTBI PAcTBOpP MOXKET IPOHHKATh B TMOPHI U
KanWUIsipbl MpU3a00MHONW 30HBI IUTACTAa, CHUXKAsg €€ MPOHUIIAEMOCTb.
CHI)KEHHE TPOHUIIAEMOCTU 3TOM 30HBI, 3arpsi3HEHHE €€ BO3MOXXHO U B
mpoliecce HKCIUTyaTallMi CKBaXUHBL. [IpoHuIIaeMocTh mNpHu3a0OWHON 30HBI
MIPOAYKTUBHOIO IUIACTA YBEJIMYMBAIOT 32 CYET NPUMEHEHHS Pa3TUYHBIX
METOJIOB:

. XUMUYECKUX (KUCIOTHBIE 00pabOTKN);

. MEXaHUYECKUX (TUAPABIMYECKHUI pa3pblB IJIACTAa U C MOMOILBIO

MMITYJIbCHO-YAaPHOTO BO3/IEHCTBUS U B3PHIBOB);

. TEIJIOBBIX (MAapOTeruioBas 00pabOTKa, JJIEKTPONPOTPEB) U UX

KOMOWHUPOBaHUEM.

KuciioTHass o0padoTka CKBaOXMH CBfA3aHa C TMojaded Ha 3a00if
CKBO)XHMHBI I0J] ONPEJCICHHBIM JABJICHHEM PACTBOPOB KHCIOT. PacTBOpbI
KHCJIOT MOJ] JIaBJIEHUEM MPOHUKAIOT B UMEIOIMECS B IJIACTE MEJIKUE MOPBI U
TpEIMHBl W paclupsAoT uX. OJHOBPEMEHHO € 3TUM 00pa3yloTCsi HOBbBIE
KaHAJIbl, TI0 KOTOPHIM HEPTh MOXKET MPOHUKATh K 32000 CKBaKUHBI. JlJis
KHCJIOTHOM 00pabOTKH MPUMEHSIOT B OCHOBHOM BOJIHBIE PACTBOPHI COJISTHOM U
MJ1aBUKOBOM  ((DTOPUCTOBOJOPOAHOM) KHUCIOTHL. KOHIIEHTpalus KUCIOTHI B
pacTBope 00bIYHO mpuHUMaeTcs paBHouW 1001+[11501%, dYro cBsi3aHO C
OMaCHOCTBIO KOPPO3HMOHHOTO pa3pyiieHus TpyO u obopyaoBaHus. OIHAKO B
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CBS3M C IIUPOKUM HCIOJIB30BAHHEM BBICOKOA(()EKTUBHBIX HMHTUOUTOPOB
KOPpPO3MH M CHW)KEHHUEM ONACHOCTHM KOPPO3MM KOHIIEHTPAUMWIO KHUCIOTHI B
pactBope yBenuuuBarOT A0 2501+[128 %, 4YTO TO3BOJSET MOBBICUTH
3 PEKTUBHOCTH KUCITOTHON 00paboTKH. JIJIMTEIPHOCTh KUCIIOTHOW 00pabOTKH
CKB)KHMH 3aBUCUT OT MHOTHX (PAKTOPOB — TEeMIEpaTyphl Ha 3a00€ CKBAKUHBI,
reHe3yca IOpoJ  IPOAYKTMBHOIO IUIACTa, HMX XUMHYECKOIO COCTaBa,
KOHIICHTpAI[MM pPacTBOpa, JABICHUS 3aKaykh. TEeXHOJOTMYECKUU Mpouecce
KHUCJIOTHOM 00paOOTKHM CKBaXMH BKJIIOYAET OMEPAIlMU 3allOJIHEHUSI CKBAYKUHBI
KHMCJIOTHBIM PacTBOpPOM, IIPOJABIMBAHHUE KHCIOTHOTO PacTBOpa B IUIACT IPHU
FEPMETU3ALMN YCTh CKBAXKHMH 3aKpbITUEM 3aIBWKKU. [locne oxoH4aHus
IIpOIIECCa IMPOAABIMBAHMS CKBAXMHY OCTAaBISIOT HAa HEKOTOPOE BpEMsS IOJ
NABJICHUEM JJISI PEarnpOBaHMs KHUCJIOTHI C MTOPOJaMH MPOJYKTHUBHOIO ILIACTA.
JUITUTENbHOCTh KUCJIOTHOM 00pabOTKHU MOCye MPOoAaBIUBaHus cocTaBisieT 121
+[116[ 4 HA MECTOPOXKACHUSIX C TeMmIepaTypoil Ha 3aboe He Oonee 400 1°C u
2[1+[13 14 mpu 3a00itHBIX Temmneparypax 1000]1+[115001°C.
I'mapaBanyeckuii pa3poiB miacrta (I'PII) 3akmrouaercs B oOpazoBaHuu
U pacUIMPEeHUH B IJIACTE TPEUIUH MPU CO3JaHUU BBICOKHMX JaBJICHHUI Ha 3a00e
KUIAKOCTHIO, 3aKauMBaeMOW B CKBaXHMHY. B oOpa3oBaBmiuecs TpeHIMHbI
HArHEeTalT IMECOK, YTOObI MOCE CHATHUS JABJICHUS TPEIIMHA HE COMKHYJIACH.
Tpemunbl, oOpa3oBaBiIMecs B IJIACTE, SBISIOTCS MPOBOJHUKAMH HEDTH U
ra3a, CBS3BIBAIOIIMMH CKBRXHHY C YAQJICHHBIMU OT 3200 MPOTYyKTUBHBIMU
30HaMu Tu1acTa. [IpOTSHKEHHOCTh TPEIIMH MOXKET JIOCTUraTh HECKOJIbKUX
NECATKOB MeTpoB, mmpuHa ux 101=[14 mm. Ilocime ruapopaspeiBa miacra
ITPOU3BOIUTEIIBHOCTh CKBA>KMHBI YaCTO YBEJIMYMBAECTCS B HECKOJIBKO Pas.
Onepamusa I'PII cocrout w3 creayrommx 3TaroB: 3aKAYKU KUAJIKOCTH
paspeiBa AJid1 00pa30BaHUsS TPEIIMH; 3aKaYKH >KUJKOCTH — MECKOHOCHUTEIS;
3aKa4yKH )KUAKOCTH ISl IPOJIABIIMBAHNUS I1E€CKA B TPEILIUHBI.
I'maponeckocrpyiiHass nepgopanus CKBaXKMH — [PUMEHSETCS I
CO3[aHHsI KAaHAJIOB, COEAWHSIOMIMX CTBOJ CKBaXWHBI C IUIACTOM IIpU
KUCIIOTHOW 00pabOTKE CKBAXKUHBI M JIPYTUX METOJAaX Bo3AeicTBus. Meton
OCHOBAaH Ha HMCIIOJIb30BAaHUU KUHETUYECKOW IHEPruu M aOpa3uBHBIX CBOMCTB
CTPYH >KUJIKOCTH C TECKOM, UCTEKAIoUIeil ¢ OOJIBIION CKOPOCThIO U3 HACaJlOK
nepdoparopa W HAMPABICHHONW HA CTEHKY CKBOXHHBL. 3a KOPOTKOE BpeMs
CTPYySl JKUIKOCTH C TECKOM 00Opa3yeT OTBEpCTHE WM Mpope3b B 00cagHON
KOJIOHHE M KaHAJI WIH 1IeJIb B [IEMEHTHOM KaMHE U IopoJe 1iacTa. JKuaKocTs
C IMECKOM HampaBisieTcsl K HacaJakaMm mepdoparopa MO KOJOHHE HACOCHO-
KOMITPECCOPHBIX TPYO € MOMOILBIO HACOCOB, YCTAHOBJIEHHBIX Y CKBAKUHBI.
BuopooopadoTka 3a00eB CKBaKUH 3aKJIFOYAETCS B TOM, UTO Ha 3a00€
CKBOXHMHBI C TOMOIIBIO BHOpaTopa (POPMHUPYIOTCS BOJHOBBIE BO3MYILIEHUS
Cpellbl B BHJI€ YACThIX T'MAPABIMYECKUX HMITYJILCOB WIIM PE3KUX KOJIeOaHUU
NABJICHUSI PA3IMYHOM 4YacTOThl M aMIUIMTyAbl. [Ipu 3TOM mOBBIIIAETCS
IPOBOJUMOCTh IUJIACTOBBIX CHUCTEM BCIEACTBHE OOpa30BaHUS HOBBIX U
PaACHIMPEHUS CTAPBIX TPEIIUH U OUUCTKU PU3a00MHON 30HBI.
TopneaupoBanue CKBaXKMH COCTOUT B TOM, 4YTO 3apsHKEHHYIO
B3pbIBUATHIM BeniecTBOM (BB) Topreny cnyckaroT B CKBaXHMHY M B3pPBIBAIOT
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OpPOTUB MNPOAYKTUBHOTO 1acta. llpu B3peiBe oOpa3yercs KaBepHa, B
pe3ybTaTe YEro yBEIUUMBAIOTCA JUAMETP CKBAKUHBI U CETh TPELIUH.

TeniioBoe Bo3aeiicTBHE HA NMPHU3A00MHYI0 30HY MCIOJB3YIOT B TOM
ciyyae, eciii JoObIBaeMast HepTh COAEPKUT cMOTy Wi napadus. CyiiecTByer
HECKOJIbKO BHJIOB TEIUJIOBOTO BO3ACHCTBUS: 3JEKTPOTEILIOBas 00paldOTKa;
3aKayKa B CKBAXUHY rOpAYMX >KUJIKOCTEN; MapoTemioBas 00padoTKa.

TepMoKuCI0THYIO 00padoTKy CKBaKMH IIPUMEHSIOT Ha
MECTOPOXKACHUSIX HedTel c OosbliuM cojepkaHueMm mnapaduna. B stom
cillydae Iepell KHUCIOTHOM 0O0paOOTKON CKBAKMHY IPOMBIBAIOT TOpsYel
HEQThIO WM 1pu3abOiiHYI0 30HY IUIacTa MPOTPEBAIOT  KaKUM-JIHOO
HarpeBaTesieM JIJIsl pacIulaBiIeHUs 0CaKoB NapapUHUCTBIX OTiokeHuH. Cpasy
ITOCJIE TOTO TIPOBOJIAT KUCIOTHYIO 00paboTKY.

16.JajbHuil TpaHCHOPT HeTH U rasa

Kene3znooopoosrcuviit mpancnopm — Hau0oliee pacpOCTPaHEHHBINH BUJL
TpaHCIIOpTa Ji NEPEeBO3KU Ipy3oB. IlepeBo3ka >KUAKUX HEPTSIHBIX TIPy30B
OCYLIECTBJISIETCS. B CIHEUUAJbHBIX  CTalbHBIX  BaroHax-LUUCTEPHAX
rpy3onoabeMHOCThi0 50, 60 u 120 T, BBINOJMHEHHBIX W3 JIMCTOBOM CTalu
tonmmuHoi 8(1+[111 MM. HanmuB HepTenpoayKTOB B HUCTEPHY, KaK MPABUIIO,
IPOU3BOAUTCS CBEPXY, a CJIMB — CHU3Y. LlucrepHbl 000pyayr0TCs CMOTPOBBIMU
IUIOIIA/IKAMHM, BHYTPEHHUMH M  HapyXXHBIMU JIECTHULAMH, HUKHUMHU
CIIMBHBIMU TNpUOOpaMu M JPYTUMH HEOOXOAMMBIMU YCTPOWCTBAMHU IJis
HAJEKHOW 3KCIUTyaTalud B IIyTH CIEJOBAaHUS W IPH CIUBHO-HAJUBHBIX
pabotax. B kauecTBe Taphl ans HEPTETrpy30B MPUMEHSIOTCS METAJUTMUECKUE,
IJIaCTMAccoBble U JEepeBsiHHble OOYKM UM  OWUJOHBL, (aHEepHBIE U
MetauiohaHepHble AWK W OapabaHbl, CTEKJISHHbIE  OyTBUIKH,
XJIOMYaTOOyMakKHbIE U OYMaKHbIE MEIIKHU U JIp.

Jlocmouncmea xene3HoJOpOKHOTO TPAHCIIOPTA:

. YHUBEpPCAIbHOCTh  (TEpeBO3Ka  BCceX  BUAOB  HepTH U

He(TENPOIYKTOB B JTIOOBIX 00bEeMax);

. PaBHOMEPHOCTD JIOCTaBKM I'Py30B B T€UEHHE BCEro roja c Ooiee

BBICOKOM CKOPOCTBIO, YEM BOJIHBIM TPAHCIIOPTOM;

. JOoCTaBKa  HEPTENpPOAYKTOB B OOJBIIMHCTBO  IyHKTOB

noTpeOJIeHUs! B CBSI3U C HAJIMYMEM PA3BETBIICHHBIX KEJIE3HOJOPOKHBIX

CeTel B I'yCTOHACEJICHHBIX MPOMBIIIIEHHBIX U CEJIbCKOXO03IMCTBEHHBIX

palioHax.

Heoocmamxku efe3H0JOpOAKHOr0 TPAHCIIOPTA:

. OOJbIIIME KamUTaJIbHBIE 3aTpaThl MPU CTPOUTEIHCTBE HOBBIX,
PEMOHTE Y PEKOHCTPYKIMU CYLIECTBYIOIIUX JINHUN;

. OTHOCHUTEIIbHO BBICOKME KCIUTyaTallMOHHBIE 3aTPaThI;

. OTHOCHUTEJIBHO HU3Kas 3 PeKTUBHOCTH HCMOJIb30BaHUS

MOIIIHOCTH MOABMKHOTO cOCTaBa (IUCTEPHBI B OOPAaTHOM HAINpaBIICHUU
UIYT HE3arpy>KEHHBIMU );
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. 3HaYUTENbHbIE TOTepU HEPTH U HEYTEMPOIYKTOB MIPHU TPAHCIIOPTE

U pa3rpy304HO-MIOTPY30UHBIX OIEpaIusx;

. HEOOXOAMMOCTh CHEIHAIBHBIX CIMBHO-HAJIMBHBIX IIyHKTOB U

ITyHKTOB 3a4YMCTKH BarOHOB-LUCTEPH.

Boouwiit mpancnopm nedTH NENUTCA HA peuHOu — TO BHYTPCHHHUM
BOJHBIM MYTAM (peKam, 03epam) U MOPCKOU — MO MOPSIM U OKE€aHaM (KakK 10
BHYTPEHHUM MOPSIM KOHTHHEHTA, TaK U MEXJy KOHTMHeHTaMu). [To pekam u
o3epaM HedTh EPEBO3ZUTCS B Oapkax (B TOM UUCIIE CAMOXOJIHBIX) U B PEUHBIX
TaHKepax — CHEIUANbHBIX CAMOXOJHBIX CyJaX, MPEJHA3HAUYECHHBIX IS
nepeBo3ku HePTerpy3oB. Mopckoil TpaHCIOPT HEPTErPy30B OCYIIECTBISETCS
MOPCKMMHU TaHKEPAMH — CyJaMH OOJIbLION I'py30MOJAbEMHOCTH, CIIOCOOHBIMU
nepecekaTtb OKeaHbl U MoOps. ['py30MogbeMHOCTh COBPEMEHHBIX MOPCKHX
CYNEepTaHKEPOB JOCTUTaeT MUJUIMOHA TOHH.

HedrenanuBuble cyna XapakTepU3YyHOTCS CIEAYIOIIMMU OCHOBHBIMU
IIOKAa3aTeJIIMHU:

. BOJOM3MELIEHMEM — MacCOM BOJbI, BBITECHAEMOU TIPYKECHBIM

cynHoM. Bogousmelnienne cyaHa TNpud MOJHOM  Ocajke paBHO

COOCTBEHHOM Macce CyJlHa U Macce MOJHOro rpy3a B HEM, BKIIIOYasi BCE

HEOOXOAUMBIE JJIs TUIaBaHUSI 3a11achl;

. AeABEeMTOM — MAacCOil IMOJHUMAEMOro Tpy3a (TPaHCIOPTHOTO U
X03UCTBEHHOTI0);

. rpy3010beMHOCTBI0 — MAaCCOM TPAHCIIOPTHOTO TPY33a;

. 0CAJIKOM IIPU TTOJHOM 3arpy3Ke;

. CKOPOCTHIO IIPHU TIOJIHOU 3arpy3Ke.

CoopyxaroTcs OaNKTaHKEPHI — KOMOWHUPOBAHHbBIC cyna,

npelHa3HaYeHHbIE Ui MepeBo3KU HedTel M HedTenpoAayKTOB, HABAaJIOYHBIX
Ipy30B U PY/IbI.

HNMeroTes TaHKephl Kiacca «peka — Mope» rpy3onoabeMHoctsio S000 T
MOBBIIIEHHON MPOYHOCTH. DTU CyJa JaXKe€ CIIOCOOHBI COBEpIIATH PEWCHI B
OTKPBITBIX MOPSIX — TaKuX, kak Cpeanzemuoe, OXOTCKOE.

Bce Buapl BOOZHOTO TpaHcmopTa:

. pacrnoJyiaraloT HEOrPAaHMYEHHOM MPOMYCKHOM CHOCOOHOCTHIO
BOJIHBIX ITyTEW;

. B OOJBIIMHCTBE CJIy4yaeB HET HEOOXOAMMOCTH B  CO3JIaHUU
JNOPOTOCTOALIMNX JIMHENHBIX COOPYKEHUN;

. IIPOBO3HAs CIIOCOOHOCTD ¢ora OTPaHUYMBAETCS
IPy30M0IbEMHOCTBIO U APYTUMH MOKA3aTENIIMHU NEPEABUKHBIX CPEJICTB
drota,  NOPOU3BOAUTEIBHOCTHIO  NPHUYAJIBHOTO W OEperoBoro

He(dTebazoBoro xo3siicta. Yem OOJbIe TPy30MOABEMHOCTh TAHKEPA,
TEM JICIICBIIC TIEPEBO3KA,;

. 3P PEKTUBHOCTh KCIIOB30BAHMS CYIEPTAHKEPOB TOBBIIIACTCS C
YBEIIMYCHUEM JTATBHOCTH TIEPEBO30K, HA MaJIbIX PACCTOSHUSX OHU
NEPECTaIOT ObITh PEHTA0CTHLHBIMH.
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Tpybonposoonwsui mpancnopm HePTETPY30B OCYLIECTBISETCS IO
CHeLMATBbHBIM TPYOOIPOBOJaM OT MECT NMPOU3BOJICTBA K MECTaM MOTPEOICHHUSL.
[lo  nepekaunBaeMOMy  MPOAYKTY  MAarucTpajbHble  TpPyOOIPOBOIBI
NOAPA3NCISAIOT  HAa  He(hmenposoovl,  NepekauuBaromue  HepTh, U
HeghmenpoOyKmogeoovl, TepeKaunBaloIINe OCH3UHBI, JU3EIbHbIE TOIUINBA,
KEpOCUHBI, Ma3yThl.

K macucmpanvnoim  negpmenpoeodam  OTHOCSTCS  TPyOONPOBOJbBI
muameTpoM oT 529 nmo 1220 mm um mpoTsbkeHHocThio 50 kM u  Oolee,
npelHa3HauYeHHbIE JJi1 JOCTaBKM He(dTH U3 paloHOB J00bUM Ha
HedTenepepadaThIBAIONIME 3aBOJIbI  WMJIM  MYHKThl HajguBa HedTH B
KEJIE3HOIOPOIKHBIE BAarOHBI-IIUCTEPHBI HJIM B MECTA MOTPY3KH €€ Ha TAHKEPHI.

K mazucmpanonuvin nHegpmenpooykmosooam OTHOCATCA TPYyOONPOBOJIBI
auameTpoM He MeHee 219 MM u mpotrsbkeHHOCThIO 50 kM u Ooree,
npelHa3HaYeHHbIE JJI1 TPAHCIOPTUPOBKH HEPTENPOIYKTOB M3 PailOHOB HX
MIPOM3BOJICTBA, a TAKXKE MEPeBAIIOYHBIX HeTeOa3 B palloHbI MOTPEOICHUS — 10
pacupenenuTeNnbHbIX HedTe0a3, HaJIMBHBIX CTAaHUUN, MOPTOB, KPYIHBIX
IIPOMBINUICHHBIX peanpustui, TOL u np.

Jlocmouncmea TpyOONPOBOIHOTO TPAHCIIOPTA!

. HauOoJiee HU3Kasi ce0eCTOMMOCTh NEPEKAYKY;

. HEOOJbIINE YJCNIbHbIE KallUTaJbHbIE BIIOXKCHHUS HA EIUHUILY

TPaHCHOPTUPYEMOIO0 Tpy3a U OBbICTpas OKyHNaeMOCTh 3aTpar MpH

CTPOUTENBLCTBE TPYOONPOBOIOB;

. OecriepeboifHass TMOCTaBKa B TEUEHWE T0/a, MPAKTUYECKH HE
3aBUCSAIIAas OT KIMMATHYECKUX YCIOBHIA;

. BBICOKAsl TPOU3BOAUTENLHOCTh TPY/a;

. HE3HAYUTEIbHBIE TOTEpH HepTed U HEPTEHPOAYyKTOB MpPH
MEPEKAYKE;

. CPaBHUTEIBHO KOPOTKUE CPOKH CTPOUTENIHCTBA;

. BO3MOXHOCTh  IE€PEKaYKU HECKOJBKUX COPTOB HEpTH W
He(TENPOAYKTOB 10 OJTHOMY TPyOOIIPOBOY;

. BO3MOXHOCTh ~ HapallMBaHHWs  MPOMYCKHOH  CHOCOOHOCTH

TpyOOmpoBOJa 3a CYET CTPOUTENIBCTBA JOMOJHUTEIBHBIX HACOCHBIX
CTaHIIUK W TIPOKJIAKH MMapaJIJICIbHBIX YYaCTKOB (JIyTTHHTOB).
Heoocmamxku TpyGOnIpOBOIHOTO TPAHCTIOPTA:

. KpPYIIHbIE  €IMHOBPEMEHHbIE  KalmUTaJbHbIE  BIOXEHHUS B
CTPOUTENBCTBO (HEOOXOAMMO MPOJIOKHUTH BECH TPYOONPOBO);
. HOTPEOHOCTh B KPYITHBIX MaTepHAJbHBIX 3aTpaTax Ha 3allOJHEHUE

Bcero TpyOompoBoga HePThiO WM HEDTENPOAYKTOM NpU BBOJE B

skcrtyatanuio. OcoOCHHO BENUKH 3TU 3aTpaThl JJisi MaruCTPalibHBIX

HEe(TENPOAYKTOBOIOB: OosbllIasi METaUIOEMKOCTb, HEOOXOAUMOCTh

YCTOWYHMBOTO TPY30II0TOKA HA JAJTUTEIIbHOE BpeMsi, HeOObIIasi CKOPOCTh

nBuxkeHus: HeTu U HedTenpoayKToB (5 + 10 km/y).

AemomoodunvHbllli. mpancnopm — OCHOBHOW BHJI TpaHCIOPTa JUIS
JIOCTaBKUM HE(DTENPOAYKTOB C pacHpeleTUTeNbHBIX HedTeOa3 W HaIMBHBIX
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MyHKTOB HEMOCPEJICTBEHHO K Mectam motpebnenus (Ha A3C, 3aBOjbI,
babpuku, aBtobazpl w T.[/m.). Jlis mepeBo3ku  HEPTH aBTOTPAHCHIOPT
MPAKTUYECKA HE WCTONB3YIOT. [lepeBo3ku HEPTENPOIYKTOB aBTOMOOMIHHBIM
TPAHCIIOPTOM OCYIIECTBIISIOT, B OCHOBHOM, B TpejeiaX HECKOJbKUX JIECSITKOB
KriioMeTpoB. [Ipu OONBIIMX pacCTOSHUSX aBTOTPAHCIIOPT HEIKOHOMUYEH TIO
CPaBHEHHUIO C JKEJIC3HOMAOPOKHBIM, M €ro MPUMEHSIOT JUIIh TaM, TIe
OTCYTCTBYET CETh JAPYTHX BUIOB TpaHcmopTa (Hampumep, Ha CeBepe u T.[11.).
MaccoBbie HehTEeNnPOAYKTHI (OCH3UH, NU3ETHLHOE TOIIMBO, Ma3yT, HEKOTOPHIC
Macia) TMEepeBO3ST B CIHEUUAIU3UPOBAHHBIX aBTOMOOWIBHBIX ITUCTEPHAX U
aBTOMpHUIICTIAX, MEJKHWE MapTUU HEPTEHPOJyKTOB — B Tape Ha OOPTOBBIX
MalInHax.
K docmouncmeam aBToTpancnopra cieayeT OTHECTH:

. JIOCTaBKYy HEOOJBIMUX TapTH HE(TENPOMYyKTOB HA DPA3THYHBIC
paccTostHUS ¢ OOJIBIION CKOPOCTHIO;
. OO0JIBITYI0 MAHEBPEHHOCTD U BHICOKYIO ITPOXOIUMOCTb;
. BBICOKYIO OTIEPATUBHOCT.
Heoocmamxu:
. BBICOKHME 3aTpaTbl Ha JKciuyatanuio, B 10 + 20 pa3 cTOMMOCTb
MEPEBO30K aBTOTPAHCIIOPTOM BBIIIIE, UEM IO KEJIE3HOU J10pOre;
. CPaBHUTEJIBHO HEOOJIbINIAsI TPY30MOIbEMHOCTh ABTOIIUCTEPH, HEMOJHAS
3arpy3ka MOoABUKHBIX CPEJICTB U3-3a TOPOKHUX MPOOETOB IIUCTEPH;
. 3aBUCUMOCTb OT HAJIMYUS U TEXHUYECKOTO COCTOSIHUSI 1I0POT.

Bo3oywinsiit  mpancnopm HedTEPOMYKTOB W3-32 3HAYUTEIHHOU
CTOMMOCTH MPUMEHSIOT JIUIb JUisi CHAOKEHWsS OTIEIbHBIX ITYHKTOB Ha
Kpaitnem Ceepe, apeiidyromux cTaHUUi U 3UMOBOK B Apkrtuke. JloctaBky
He(PTEnpPOIyKTOB BO3YIIHBIM TPAHCIIOPTOM OCYIIECTBISAIOT, KaK MPaBUIIO, B
OouKax.

17.9kcniryaTanus CKBaKMH HA MOPCKUX TEPPUTOPHUSIX

DKCIuTyaTals CKBOKUH Ha MOPCKHUX, 3a00JIOYEHHBIX W 3aTOIUICHHBIX
TEPPUTOPHUSIX MUMEET O0IHUe TPYAHOCTH, OOYCIIOBICHHBIC HAIMYUEM BOJIHOU
noBepxHocTu. OnHako Hambojee Ccephe3Hble MPOOJIEMBI  CBSI3aHBI  C
DKCIUTyaTaIel MOPCKUX CKBAXXWH. TEXHHUYECKHE PEIICHUS W KOHCTPYKIIUH,
CO3JaHHBIC JJII MOPCKHX YCIIOBHH, €CTECTBEHHO, B ONPENCICHHOW CTENeH!
MPUTOAHBI M B APYTHX YCJIOBHSIX, KOTJa TOBEPXHOCTh 3€MJIM CKpBITa TIOJ
BOJIOM.

VHTEHCUBHBI pPOCT TMOTPEOJICHUS TOIUIMBHOTO CHIPHS, HCTOIICHHE
pecypcoB He()TH W Ta3a BO MHOTHX CTpaHaX MHpA, CHI)KCHHE IPUPOCTA
3armacoB He(pTW W Ta3a Ha CyIle SBWJINCh NMPUYMHON OOJBIIOrO HHTEpeca
qeloBedecTBa K MpoOsieMe OCBOSHHUS KOHTHHEHTAJIBHOTO Ienbha Moped u
OKEaHOB.

[llens( — 3TO BBIPOBHEHHAS YacTh MOJBOJHON OKpaWHBI MaTEPUKOB,
mpuiieraromas K Oeperam CymM W XapaKTepusylomascs OOmuM C Hel
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re0JIOTUYECKUM cTpoeHueM. [ myOuHa kpas menbda o0braHo coctaBisier 100
+ 200 M, HO B OTAEIbHBIX ciay4asx gocturaer 1500 +~ 2000 m

Puc. 17.1. Bypenue Ha menbde

OcBoenne He(]TEra3oBBHIX PECYpPCOB ITOKa3bIBAECT, UYTO, HECMOTPS Ha
OOJIBIINE KaNUTAIbHBIC BIIOKECHHS, TOObIYa HEPTH M ra3a B MOPSIX U OKEaHaX
CUMTAETCS] PEHTA0OECIBHOM.

Mopckue HedTerazoBeie mnpombiciabl (MHII) — TexHomoruueckue
KOMIUICKCHI, TpeIHa3HAYeHHbIe IS J00bluM U cbopa HedTH, Taza u
KOHJCHCaTa M3 MOPCKHX MECTOPOXKIECHUU YIIIEBOAOPOJOB, a TaKKe
MOATOTOBKHU MPOIYKIIMHU K JTaJbHENIIe TpancnopTupoBke (puc. 17.2).
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Puc. 17.2. Mopckoit HedTenmpombices

PazpabateiBatorcst TiaBHBIM 00pa3oM HEDTSHBIE MECTOPOKICHUS,
7100bIYa OCYIIECTBIISIETCS MPEUMYIIECTBEHHO (DOHTAHHBIM CIOCOOOM (B TOM
YuClie C MOJJAEPKaHUEM IUIACTOBOIO JIABJIEHHUA) C MOCIEAYIOIHUM MEPEX0I0M
Ha Ta3MUQTHBIA M Jpyrue MEXaHU3UPOBAHHBIE CHOCOOBI JT00OBIUM HEDTH.
HedrsHoli ra3, noObiBaemblii MpU 3TOM, HUCHOJIB3YETCS A1 BHYTPEHHETO
SHEpronoTpedsieHus, B ra3auTHOM LHKIE U Ap. ['a30Bble MECTOPOXKIEHUS
pa3palaTbiBalOT B ciydyae cooOmeHuss ¢ OeperoBbIM MOTpeduTeseM
noABOJHBIM razornpoBojgoM. Otnuune MHII ot mpombicia Ha cyme —
HEO0OXOJAMMOCTh pa3MENIeHUs] OCHOBHOTO (B TOM YHCJE YCThEB CKBAXKWH) U
BCIIOMOTaTeJIbHOTO 000PYZOBaHHUA Ha MOPCKHX HE(PTEra3onpoMbICIOBBIX
THJIPOTEXHUYECKUX COOpPYKEHMSIX (MCKYCCTBEHHBIX OCTpOBaX, Jamobax,
ACTaKajax, CTallMOHAPHBIX TUIaTGopmMax) WM HA CHCIHATU3HUPOBAHHBIX
IJIaByYUX YCTAHOBKAX (B MOCJIEJHEM CIy4ae YCThbsl CKBaXUH PAaCIOJararoTcs
HU)KE YPOBHS BOJBI, TJaBHBIM 00pa3oM Ha JHE MOps, TaK Ha3bIBa€MBIE,
CKBQXUHBI TOJABOJHOrO 3akauuBaHus). TexHomormueckue cxembl MHII
3aBUCAT OT TJTyOUHBI MOPSI, BOSMOXKHOCTHU TMOSIBJI€HUS (M TOJILLMHBI) JIETOBBIX
o0pa30BaHU, BBICOTHI BOJIH, CKOPOCTH BE€Tpa W JAPYIMX MHPUPOIHO-
KJIIMMAaTUYECKUX YCIOBHUH (IKCIUTyaTalusi OCYLIECTBISETCS ITIIaBHBIM 00pa3oM
Ha He3amep3arollux akBaTopusax 10 rimyounsl 300 M), a Takxke OoT (U3HKO-
XUMHUYECKUX XapaKTePUCTUK J0ObIBaeMbIX (IIIOMIOB, UX 3aracoB, AeOuTa
ckBakuH u ap. [Ipu rmybunax mops mo 25[01+130 m pacnonararorcs MHII
MPEUMYIIIECTBEHHO Ha MCKYCCTBEHHBIX OCTpoBax M gambOax (mo S[+[110 m),
ACTaKajax M JAPYyTruX CBaHBIX coopykeHusx (puc. 17.3). Ha riyOune cBbiie
2500+130 M nmns oOycTpolcTBa MOPCKHX MECTOPOXKICHUN TPUMEHSIOT B
OCHOBHOM CTallMOHApHbIEC IMIATHOPMBI, COCTOALIME W3 METAIMYECKON WU
&KeJe300€TOHHOM OMOPHOM 4YacTH U MallyObl, HA KOTOPBIX Pa3MEIIa0T YCThs
CKBAXXUH U MIPOMBICJIIOBOE 000pYI0BAHUE.
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Puc. 17.3. Bypenue u no0sda HepTrt Ha MOpe

JHo raoybunsr  6001+[180[IM MCHOJB3YIOT TJIaBHBIM  0Opa3om
OHO(PYHKIIMOHANIbHBIE TAT(MOPMBI: ¢ JOOBIBAIOIIMMH CKBAXKMHAMU WJIA TEX-
HOJIOTUYECKUM 000pyJloBaHueM (i cOopa W TOATOTOBKU TMPOIYKIIUH),
DHEPreTUYECKUMH OOBEKTaMHU, KOMIIPECCOPHBIMU CTAHIUSIMHU, SKUIBIMU
MOMEIIEeHUsIMU U Jip. ['TyOOKOBOIHBIE CTallMOHApHBIE TIAaTGOpPMBI (TIyOrHA
cBbiiie 80 M), Kak MPaBUIIO, SIBJSIOTCS MHOTO(QYHKIIMOHAIBHBIMHU, TPUYEM
wiatopMa MOXET SIBISTHCS CaAMOCTOATENbHBIM  HEe(TErazonpoMBbICIOM.
KonuuectBo mnatdopm ompenensercs 00bEMOM JPEHUPOBAHUS U PABHSIETCS
o0bruHO 2+4. Bepxuue ctpoenus mnatdopmbl Ui yI0OCTBa MOHTa)Ka
BBITIOJIHAIOT B BHUJE KPYMHBIX OJIOK-MOAIYJIEH, HAmpuUMep JOOBIYHBIE OJIOK-
Moaynu (comepkar (GOHTAHHYIO apMaTypy C CHUCTEMOMW YIpaBJiCHHS, a TAKKe
KOMILJIEKCHI 00OpyAOBaHMS sl cOOpa MPOAYKIIMU CKBAXXUH W BBITIOJHEHUS
pPa3IMYHBIX  TEXHOJIOTMYECKUX  oOmepairuii), OJOK-MOAYyJIU  IOJATOTOBKHU
MPOAYKIIMU CKBAXXUH JJIsl TPAHCIIOPTUPOBKU €€ Ha Oeper W MoJrOTOBKU BOJIbI
JUISl 3aKaYKH B TUIACT; KPOME TOTO, B COCTaB CTPOCHUN BXOISAT SHEPreTHUE CKHUIM
0JIOK-MOJIyJIb, JKHJIIOW MOAYJIb C PACIOJIOKEHHOW Ha HEM BEpPTOJETHOU
TUJIOIIAJKOM, OypoBas BBIIIKA ISl KAUTAJIBHOIO M TEKYILEr0 PEeMOHTa CKBa-
KUH, TMPUYAJIbHBIE COOPYXKEHHS M KpPaHOBOE OOOPYJIOBAaHHWE, BBIIIKH WU
MayThl U Jp. Pexke MpuUMEHSIOTCS CTallMOHApHbIE MIAT(GOPMBbI IPaBUTALIMOH-
HOTO THUIMA, KOTOpbIE OCHAIAIOTCS O0OpyJOBaHHEM Ha Oepery B Ipoliecce
CTPOUTEINIbCTBA, @ 3aTEM TPAHCIIOPTUPYIOTCS MO MOPIO M YCTAHABJIMBAIOTCS Ha
3apaHee TMOJrOTOBICHHYIO IUIOMAAKY Ha MOPCKOM JiHE (MCIIOJIb30BaHUE
TPaBUTAIIMOHHBIX TUIATGOPM OTPAHUUNBAETCS TPOYHOCTHIO TPYHTOB MOPCKOTO
nHa). B ocHOBaHMM Tako# maaTdOpMbl pacmoiaratoTCs EMKOCTH, KOTOPBIEC TPU
TPAaHCIOPTUPOBKE O0OECHEUMBAIOT IUIABYYECTh COOPYKEHHUS, a MpU 3KC-
IUTyaTaluy MPUMEHSIOTCS B KAUYECTBE.

Croumoctb o0ycTpoiicTBa TiyookoBogHbix MHII Benuka, Hampumep
CTOMMOCTb 00ycTpoiicTBa MecTOpokIeHn CTaTr@bhop/1 B HOPBEKCKOM CEKTOPE
CeBepHoro Mopsi, rjae Ha riyouHe 145 M yCTaHOBJICHBI TP KEJI€300€TOHHBIE
CTal[MOHAPHBIE TUIATQOPMbI TPABUTALMOHHOTO THUIMA, CBBIIIE 6 MIIPA A0
TunoBas ctpykrypa 3arpar (B %) Ha 0OyCTpPOWCTBO TJIyOOKOBOJIHBIX
MecTopoxkaeHuit (anrnuiickuii cektop CeBepHoro mops, riayounoi or 70 go
160 m): onopHbIE YacTH CTalMOHAPHBIX IaThopm — 20, BEpXHUE CTPOCHUS C
o0opynoBanueM — 38, TaHKEpHbIE MPUYANIBI — 1, TOJBOAHBIC TPYOOIIPOBOIBI —
9, 6eperoBbie COOpHBIE MyHKTHI — 15, OypeHHe dKCIUTyaTallMOHHBIX CKBAKUH —
17. Ha MHII, o0ycTpoeHHBIX CTalMOHAPHBIMHU ITUTATGOPMAMH, B KAaueCTBE
BCIIOMOTATEIbHBIX MPUMEHSIOTCS CKBa)KUHBI TOJIBOJTHOTO 3aKaHYMBAHUS
(CII3) nmns  apeHupoBaHUsl NEpUPEPUIHBIX YYAaCTKOB MECTOPOKIECHUS,
HaXOJALIUXCSl BHE JOCSITa€MOCTHM HAKJIOHHBIX CKBOXKHH A pa3pabOTKu
HE(PTAHBIX OTOPOYEK, BBOJA B HKCILTyaTallMIO PAa3BEJOYHBIX CKBaXHUH, U
KOHTYPHOTO W BHYTPUKOHTYpHOTO 3aBojHeHMs W Jp. [Ipu riyOune mops
ceoime 60 M Bech (Qoun ckBaxkun MHII cocrasmstor CII3, a
He(Tera3onpoMbICIIOBOE  000pyJOBaHME  pa3MellaeTcss Ha  IJIaBy4HX
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yCTaHOBKax (Mepeo0opyOBaHHBIX MOIYIOTPYKHBIX OypOBBIX Tutatdopmax,
taHkepax). Hanbonee mpocras cxema (cucremMa yCKOPEHHOTO O0YyCTpOMCTBA)
coctout u3 1 + 2 CII3, koTopble COETUHEHBI MPU MOMOITU BOJOOTIEISIONICH
KOJIOHHbI ~ 4Ye€pe3  IUIABYYMM  TOYEYHBIM  TAHKEPHBIM  INpHYal WU
HETMOCPEJICTBEHHO C MEepeo0OpPYy/IOBAHHBIM TAaHKEPOM, CHAOXEHHBIM OJIOKOM
MOATOTOBKM HEPTH M (akenoM Mg CKUTaHus nomyTHoro raza. Cucrema
MPUMEHSETCA JI1 ONBITHO-NPOMBILUIEHHOW 3KCIUTyaTallud MECTOPOKICHUM
WIM JJI1 YCKOPEHHOT'O BBOJA B JKCIUIyaTallMI0 OTJEIbHBIX YYacTKOB BHOBb
OTKPBITBIX KPYMHBIX MECTOPOXKIEHUM, a Takxke i pa3pabdOTKU MEJIKHX
MECTOPOXKICHHUM, OCBOEHUE KOTOPBIX JPYTUMHU CIIOCOOaMU HEPEHTAOETHHO.

CyuiecTByroT pazinuunbie cxemsl CI13.

Hanpumep, npu «cyxom» 3aKaHUMBAHWUU MOJIBOJIHBIX CKBAXKUH HCIIOJb-
3YIOT MPUMEHSIEMYIO Ha Cylle CKBaXXUHHYIO ToJIOBKY 4 (puc. 17.4), 3akio-
YEHHYI0O B MOTPYKHYIO CTallbHYIO Kamepy 3, B KOTOPOM NOAAEpPKUBAIOT
atMocepHoe maBneHue. [Ipm sKcmiTyaranud CKBaXKMHBI KaMepa 3arojHEHa
a30ToM; IMpu padoTax MO OOCIYyXKUBAaHUIO WJIH PEMOHTY YCTHEBOI'O
o0Opy0BaHUSI B HEE 4Yepe3 MUIaHT MOJAIT BO3AYX OT CIYUIEHHOM ¢
HAJBOJHOIO CyJHa Kamncysibl /, B KOTOpOM HaxoguTcs Opurana w3 Tpex-
yeTblpex uyenoBek. Karcynny ycTaHaBiIMBAalOT Ha COEIUHUTEIBHOU 0OKe 2
KaMepbl U COOOMIAIOT ¢ TMOCJeAHEN Yepe3 OTKPBIThIM oK 5. Takas cucrema
NPUMEHSIETCSl TaKkKe AJII COCIMHEHUS HANOPHBIX TPYyOONPOBOJOB OTIAEIBHBIX
CKB)KHH C IIEHTPAJbHBIM MOJBOJIHBIM MyHKTOM cOopa HedTu. [Ipu sToM Bce
HE0OXO0IUMbIE OTIepalUU MTPOBOJAT O€3 y4acTHs BOJIOJIA30B.
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Puc. 17.4. Cxema “cyxoro” 3akaH4YMBaHHsI MOPCKON CKBaYKUHBI

[TepcnexTuBb OCBOCHHUS rJ1yOOKOBOJTHBIX MECTOPOXKACHHM
yrieBoopoaoB (mo riayounsr 60001+[1900 M) cBsS3aHBI C HCIOJIH30BAHUEM
maTtdopM Ha HaTsoKHBIX ornopax (ITHO), koTopbie kpensiTcs K 3a0UTHIM B JTHO
MOPS CBasM MPHU MOMOITY My4KOB TPYO (1iened uiu TpOCOB), a TaKkKe JAPYTUX
IUIABYYMX HOCHUTENIed HePTEIpPOMBICIOBOIO 00opyAoBaHus (Bech (OHI
ckBaxuH mpeacrtasieH CII3). B stom ciyuae, B OTIMYKME OT CTAallMOHAPHBIX
THIPOTEXHUUYECKUX  COOPYKEHHMM, CTOMMOCTh OOYyCTpOMCTBA MOPCKOTO
MECTOPOXIACHUS TIOYTH HE 3aBUCUT OT TJIYOMHBI MOpS, CEHCMOCTOMKOCTH
COOpY’KEHHUS TOBBIIIAETCS, & KPOME TOrO, MPEAOCTABISAECTCS BO3MOXKHOCTH B
kopotkue cpoku BBectn MHII B akcmyarammro, tak kak dona CII3 moxer
ObITh 3apaHee MpoOypeH ¢ OypoBBIX MIAT(HOPM; MPOU3BECTH OBICTPYIO CMEHY
MIPOMBICJIOBOTO O0OpYJIOBaHUSI, HAMPUMEP MPHU NEpPexojie OT (POHTAHHOTO K
raznudTHOMY criocoOy n00b1un; nepemectuth [THO ¢ ogHOrO MEecTOpOXKACHUS
Ha JIpyroe, pacrojoKeHHOe Ha MHOW IITyOuHE MOpS; OCYLIECTBIISTh CE30HHYIO
pa3pabOTKy  MECTOPOXKJIECHMH,  pacloNOXKEHHbIX B palloHax  C
HEONAroNPUATHBIMA THIPOMETEOPOJIOTMYECKUMH  YCIIOBUSIMU, HAmpuUMeEp B
MOpSX, TJI¢ B OMNpEIEICHHbIE CE30HbI CYIECTBYET BEPOATHOCTH MOSBICHUS
aiicOepros,, JIJOBBIX MOJIEH U Ap.; MPOU3BECTU 3a0JIarOBPEMEHHYIO 3BaKyaInio
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MHIT nipu BOZHUKHOBEHUU YPE3BBIUAWHBIX O0OCTOSTENHCTB. [t 10OBIUM raza
C MOPCKMX MECTOPOXIECHUN IEPCIEKTUBHBIM SIBJSIETCSA CO3JAaHHUE ILIABYYUX
3aBOJIOB IO MPOMU3BOJCTBY CHKM>KEHHOI'O MPUPOJHOIO raza (¢ mociemyrolen
TPaHCIOPTUPOBKON €ro Ha Oeper cnenuaibHbIMU TaHKepamu). OCBOEHHE
APKTUYECKUX M AaHTAPKTHUYECKUX MECTOPOXKJICHHMM YTIJIEBOJAOPOAOB CBSI3aHO C
cosgannemM MHII Ha ©0a3e pa3nUYHBIX KOHCTPYKLMH  JIEJOCTOMKHX
CTal[MOHAPHBIX IIAaTGOpPM, a Takke NOJHOCThIO mnoABoAHbIXx MHII (Bcé
0o00opyi0BaHUE pa3MEIAaeTCs Ha JIHE MOPs) WIHM «IIaXTHO-TOIiMBHOr0» MHII
(ycThsl CKBaXXMH U HE(TENPOMBICIOBOE O0OpPYJOBaHHE YCTAHABIIUBAIOTCS B
TOHHEJISIX, TPOJIOKEHHBIX TOJ] THOM MODS).

st obecnieyenust 6€30MacHOCTA MOpPETUIaBaHusl, phIOOJIOBCTBA U OXpa-
HbI TIPUPOJHOM Cpelbl MOCTe 3aBepLICHUs] pa3pabOTKH MOPCKOTO MECTOPOK-
JCHUS YTJIEBOJOPOJOB BBIMOJIHIIOT pabOTHl MO €ro JHMKBUAAMHU, KOTOpbIE
BKJIIOYAIOT JIMKBUJAIMIO (OHNA CKBaXHUH, JEMOHTaX BCEX HAJBOJHBIX H
MOJIBOJIHBIX COOPY>KEHHI 1 000pyOBaHUs, a TAK)KE OUHCTKY MOPCKOT'O JIHA B
paiione MHII. B psne crpan (BenukoOputanusi, Hoperus) nukBuaarus
MHII pernameHTHpOBaHa CIEHUAIBHBIM 3aKOHOAATEIBCTBOM.

3aKJII0YeHne

B yuebHOM mocOoOMHM paccMOTpPEH KOMIUIEKC BONPOCOB, 3HAHHUE H
MOHMMAaHHE KOTOPBIX MO3BOJIUT OOydaromeMycsi ObICTpee aaanTUpOBaThCA B
y4eOHOM IPOLIECCEe M Ha TPOU3BOJICTBE.

Jns  yrayOneHHOTO M3y4YeHHWs OTIENbHBIX pa3[eoB HE0O0XO0IUMO
oOpamaTbCsi K CHEIHATBLHOW JHUTEepaType, YaCTHYHO TMPEACTABICHHOW B
oubmorpaduueckoM CIUcKe y4eOHOro IMOCOoOusI.
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OCHOBHBIE ITOHATHUA U ONPEAEJEHUSA

Arperar i PEeMOHTAa CKBa:XXMH — 3TO TMOJbEMHAs YCTaHOBKA,
YKOMITJIEKTOBaHHAsS U3 CAMOXOJJHOIO TPAHCIOPTa, JI€OEIKH, BBIIIKH, TAJICBOU
CUCTEMBI U IPYTOro 000pyA0BaHus (POTOP, IPOMBIBOUYHBINA HACOC H JIp.).

AKKYMYJATOPOM WIM BMeCTHJIMINEM /s BOJAbIl, HEPTH U Ta3a B
HEJpax 3€MHOW KOpBI CIYXHUT IUIACT-KOJUIEKTOP, HAa3bIBAEMBI HPHPOJIHBIM
pe3epByapoM, B KpOBJIE€ M MOJOIIBE KOTOPOrO 3aJlErat0T MOKPBILIKH,
CJIOKEHHBIE IJI0XO0 TPOHULIAEMBIMHU MTOPOJAMHU.

bypenue CKBa)»XMH — CIOXHBIA  TEXHOJIOTMYECKUM  IpoOLECC
CTPOUTENBCTBA CTBOJIA OYpOBBIX CKB@)XHH, COCTOSALIMH M3 CIEAYIOIINX
OCHOBHBIX oOIlepalMii: yriayOJeHHe CKBaXKMH IOCPEACTBOM Ppa3pylICHHUs
TOPHBIX NOpOJl OypOBBIM MHCTPYMEHTOM; yAaJeHHUE BbIOYPEHHOH MOpOIbI U3
CKBa)KMHBI; KpEIUICHHE CTBOJIa CKBa)XHUHBI B Ipollecce ee  yriayOseHus
00CaJIHBIMU KOJIOHHAMHU; IPOBEJCHUE KOMIUJIEKCAa TIe0JI0ro-reopu3n4eckux
paboT 1O HCCIENOBAHUIO TOPHBIX MOPOJA U BBISBICHUIO MMPOIYKTHUBHBIX
TOPU30HTOB; CIYyCK HAa MPOEKTHYIO IIyOMHY M LIEMEHTHUPOBAaHUE MOCIEAHEH
(3KCIUTyaTallMOHHO ) KOJIOHHBI.

BypoBasi ycraHOBKa — 3TO KOMIUIEKC HAa3eMHOro OO0OpyIOBaHUS,
HEO0OXOAMMBIN J1JIs1 BBIMIOJHEHUS ONEepaluil 1o MPOBOJIKE CKBaXUHBL. B cocTas
OypoBOM  yCTaHOBKHM BXOJAT: OypoBas BbIIKA;, OOOpyAOBaHWE JJIs
MEXaHU3allUd CIYCKO-MOJBEMHBIX OINEpaluii; Ha3eMHOe 000pyJI0BaHUE,
HEMOCPEICTBEHHO  HUCHOJb3yeMoe TIpu  OypeHuu; CHUJIOBOM  IPHUBOL;
LUPKYJISLUOHHAs CUCTEMa OYpOBOrO pacTBOPA; MPUBBIILIEYHBIE COOPYKEHHUSL.

BypoBble miaT¢gopMbl NMOJYNOIPYy:KHbIE TPUMEHSIOT MPU TIyOWHAx
300+600 M, rme HENMpUMEHUMBI caMoOIoaAbeMHbIe TaThopMbl. OHU He
OMMPAIOTCSI HA MOPCKOE JIHO, a IJIaBalOT HaJ MECTOM OypeHHs] Ha OTPOMHBIX
MOHTOHAX.

BypoBas niardopma camonoabeMHasi MPEJICTABISICT COOOM IIaBy YU
IIOHTOH C BBIPE30M, HaJl KOTOPBIM PacIoOIOKeHa OypoBasi BBIIIKA.

BepxHuii ¥ HMKHMH mpeAes B3PbIBAEMOCTH — MUHUMAIbHBIE U
MAaKCHMAaJIbHbIE COJICP’KAHUS Tra3a B Ta30BO3AYLIHBIX CMECSX, MPU KOTOPBIX
MOXET IPOU30MTU UX BOCIZIAMEHEHHUE.

Bsa3KkoCThL — CBOMCTBO KUAKOCTU WJIM ra3da OKa3bIBaThb COIIPOTUBJICHUC

NEPEMCUICHHUIO OAHHUX €€ YaCTUIL] OTHOCHTCIIbHO APYTHUX. Omna 3aBHUCHUT OT CHIIBI
BBaHMOHGﬁCTBHH MCIKAY MOJICKYJIaMH XKUIAKOCTH.
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I'aznuTHbIE  cmoco0 JIKCILUIyaTallMM  CKBAaXXUH —  CIOCO0
AKCIUTyaTaIfy, TPU KOTOPOM TPH MOJa4e B CKBAKMHY pabouero areHra (rasa)
MPOUCXOJNUT CHIDKCHHE VYICIBHOTO BECa CMECH B TMOABEMHBIX TpyOax,
COOTBETCTBEHHO, JaBJE€HHWE Ha 3200l CKBAXXHHBI CTAHOBUTCS MEHBIIE
IJIACTOBOTO, U KUJAKOCTh HAUMHAET NOCTYIATh U3 IUIACTA B CKBAXKHUHY.

I'azoBbIli (aKTOpP — OTHOILICHUE IIOJIYYEHHOI'O M3 MECTOPOXKICHUS
yepe3 CKBAXKHMHY KOJIMYECTBA rasa (B M°), NPUBEAEHHOTO K arMocdepHoMy
nasieHuto u Temreparype 20 °C, K KoJuuecTBy JOOBITOM 3a TO e Bpems
Hehptn (B T MM M’) NIPHU TOM K€ JABICHUM U TEMIIEpAType; IOKa3aTesb
pacxola IJIACTOBOM DHEPrUM W  ONPENENICHHs Ta30BbIX  PECYpPCOB
MECTOPOKIACHUS.

I'mapasaunuyecknun paspsiB miaacra (I'PII)[J-[ImeTon yBennueHus
[IPOHULIAEMOCTH npu3aboitHOM 30HBI IIPOAYKTUBHOI'O Ij1acra,
3aKJII0YAONIMICs B OOpa30BaHMM M PACIIMPEHWH B IUIACTE TPEIIMH MpHU
CO3JaHUM BBICOKMX JaBJI€HU Ha 3a00€ JKHUIKOCThIO, 3aKauMBAeMOW B
CKBaXKUHY.

I'mapatbl yrieBoaopoaHbIX ra3oB||—[ KpUCTAIIMYECKHUE BELIECTBA,
00pa30BaHHbBIE ACCOLMUPOBAHHBIMU MOJIEKYJIAMU YTJIEBOJOPOIOB U BOJIbI; OHU
UMEIOT Pa3InYHyI0 KPUCTAIUINYECKYIO CTPYKTYPY.

I'maponeckocTpyiiHasi nepgopauusi CKBa)KUH — METOJ YBEIUYECHHUS
MIPOHUITAEMOCTH TIPU3a00HON 30HBI MPOAYKTUBHOTO TUTACTa, OCHOBAaHHBIM Ha
WCIIOJIb30BAHUN KUHETUYECKOW OHHEpPruM © aOpaswBHBIX CBOWMCTB CTPyH
KUAKOCTH C TIECKOM, HCTEKaoImel ¢ OOJIBIION CKOPOCTHIO M3 HACaIOK
nepdopaTopa U HaPaBJIECHHON HA CTEHKY CKBa)KUHBI.

I'iy0MHa CKBaXKMHBI — PACCTOSHHME IO NPOEKIMH OCH CTBOJIA Ha
BEPTUKAJIb €€ TJTyOUHBI.

I'panyaomerpuyecknii (MeXaHUYEeCKMH) COCTAB — COJIEp’KAHUE B
NOPOJIE YaCTHUIl PA3JINYHOM BEJIMYMHBI, BEIPAXKEHHOE B BECOBBIX MTPOIIEHTAX.

)_IaBJ'IeHI/Ie HACBIIICHUA — JABJICHUC, IIPpU KOTOPOM I'a3 HaxXOJUTCS B
TCPMOINHAMHNYCCKOM PABHOBCCHUHU C HC(I)TBIO; CCJIM JaBJICHUC HHNKC HaBJICHU

HACBIIICHUS, U3 HEPTHU HAUMHAET BBIJEISITHCS PACTBOPEHHBIN B HEH ra3.

JAunamomerpupoBanue IICHY — mnpoumecc cHATHA AWarpaMmsl
(IMHaMorpamMmbl) Harpy3kHd Ha YCThEBOM IITOK B 32aBUCHUMOCTHU OT €ro XOAa.

I[.]II/IHa CKBaKMHbI — paCCTOAHHEC OT YCTbA 10 3a004 110 OCH CTBOJIA.
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Kesonka — merammueckuit cocya (TpyOa) BbICOTOM 0 6 M, B JTHO
KOTOpPOTO  BMOHTHPOBaH OOpaTHBIA  KJAMaH, OTKPHIBAIOIIMICS  TpH
MOTPYKEHUH SKEJIIOHKU B >KUJAKOCTh M 3aKPbIBAIOIIUKUCS TPU €€ JIBUKECHUU
BBEPX.

TapTaHne — U3BJICYCHHUC KUAKOCTH N3 CKBAXXUHBI C IIOMOIIIBIO XKECJIOHKH
Ha TPpOCC WJIK KaHaTe.
3aj1e:Kb — 3HAUUTEIBbHOE CKOIIJICHHUE HC(bTI/I H rasa.

HccaenoBanue  (QOHTAHHBIX  CKBAXKHMH HEOOXOIUMO ISt
YCTAHOBJICHHMSI  MPAaBWJIBHOTO  peXuUMa d3KcIUlyatauuu. FccnenoBaHust
MPOBOJATCA KaK METOJOM TMPOOHBIX OTKAa4eK, TaK U IO KpPUBOMU
BOCCTaHOBJICHHS 3a00MHOTO JIaBJICHHUS MTOCJIE OCTAHOBKH CKBAYKUHBI.

KanurtajJbHblil PEMOHT CKBAKUHbBI — KOMIUIEKC paboT, CBSI3aHHBIX C
BOCCTAHOBJICHUEM Pa0OTOCIIOCOOHOCTH OOCAAHBIX KOJIOHH, IIEMEHTHOTO
KOJIbLA, NPU3a00MHON 30HBI, JIMKBUJAUMEH aBapuid, CIyCKOM U IMOABEMOM
000pyI0BaHUs IPU Pa3IeIbHOMN KCIUTYyaTallu U 3aKaYKU.

KepH — KOJIOHKa IOpOoAbI, KOTOPYIO MNCPUOAUYCCKHN IMOJHHMMAIOT Ha
IMOBCPXHOCTDH AJIAA U3YUCHUA HpOP'II[eHHOFO pa3pei3a nmopoa.

Kosnonnasi rosioBKa mnpeaHazHadeHa JUisl pa300IIeHUs MEXKOJIOHHBIX
MIPOCTPAHCTB U KOHTPOJIS 32 JAaBJICHHEM B HUX. Ee ycTaHaBIMBaIOT Ha pe3nde
WJIY TIOCPEACTBOM CBAPKHU HA KOHIYKTOpE.

KouaTio0MHroBasi TeXHOJIOTHSI — TEXHOJOTHS, IPU KOTOPOM BMECTO
OOBIYHBIX KOJOHH TpyO ¢ pe3b0OBBIMU COEIMHEHUSIMH HPHUMEHSIETCS
o0eamydToBasi JAJIMHHOMEpHas TpyOa, HaMaTbiBaemasi Ha OapabaH, KOTOpPBIi
YCTaHABIMBAETCSd Ha IIacCM TIPY30BOrO AaBTOMOOWJIS WA TPYy30BOTO
MOJIyIIpUIIeNa; ¢ MOMOUIbI0 MHXKEKTOopa (0co00oro ycrpoilcTBa Juisl MoAaydu
TpyOBI) OHA CITyCKAETCSl B CKBAKUHY.

KoHCTpyKumsi 3KCILIyaTAIMOHHON CKBAKUHbI ONPEIEIACTCS YUCIOM
PSZIOB TPYO, CITyCKaeMbIX B CKBRXXUHY M [IEMEHTHUPYEMBIX B Mpoliecce OypeHus
JUTS YCTICUITHOM MPOBOJIKU CKBAXKHH, a TaK)Ke 000pyTI0BaHUEM ee 3a00sl.

KycroBoe OypeHme — COOpyXE€HUE TIpYyIIl CKBaXUH C OOIIEro
OCHOBaHHUS OTPAaHMYCHHOHN IUIOMAJAM, Ha KOTOPOM pa3Mmeliaercs OypoBas
yCTaHOBKa U 000pyAOBaHUE.

MarucrtpaJjibHble He)TenpPOBOAbI — TPYOOIIPOBOJIBI AUAMETPOM OT 529

no 1220 mm u npotrsbkeHHOCThIO 50 kM W Oosiee, MpeaHa3HAYEHHBIE IS
J0CTaBKM He(THU W3 pallOHOB JTOOBIYM Ha HedTernepepadaThIBAIOUINE 3aBOIbI
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WJIM IIYHKTBI HaJIMBa HC(I)TI/I B JKCJIC3HOAOPOIKHBIC BArOHbLI-IMCTCPHBLI HJIK B
MCCTa IIOI'PY3KH €€ Ha TAHKCPHI.

Marucrpajbible HeQTEeNPOAYKTOBOABI — TPYOONPOBOIbI JUAMETPOM
He MeHee 219 MM u npoTskeHHocThio 50 KM U OoJiee, IpeHa3HAYCHHBIC IS
TPAaHCHOPTUPOBKUA HEPTENPOAYKTOB U3 PAlOHOB UX MPOU3BOJCTBA, a TAKXKE
nepeBajoyHbIX HedTe0a3 B palloOHBI MOTPEOJIEHUS — 10 paclpeAesuTeIbHbIX
Hedreba3, HaJWMBHBIX CTaHIMM, TOPTOB, KPYMHBIX MPOMBIIUICHHBIX
npeanpustui, TOL u ap.

MecToposxkaenue HeTH U ra3a — COBOKYITHOCTb 3QJIEKEH OJHOU U TOU
K€ TPyNIbl (HaIpUMEpP, CBOJIOBBIX), HAXOASAIIMXCS B HEAPAX 3EMHON KOPBI
eIUHOMN ITLIOMIA M.

Mopckue HedTerazoBbie NPOMBbICIAbI — TEXHOJIOTMYECKHE KOMILIEKCHI,
MpeHa3HaueHHbIe [JIs1 A00bMM U cOopa HedTH, raza U KOHJIEHcaTa Wu3
MOPCKUX MECTOPOXKIACHHUI YIiIeBOJAOPOJIOB, a TAKKE MOATOTOBKU MPOAYKIIMH K
JajgbHENIEeNd TPaHCTIOPTUPOBKE.

Hacoc BHHTOBOM — D3TO IIOIPYKHOM HAcoC € IIPUBOJOM OT
JIEKTPOABUTATENS, HO XKUIKOCTh B HACOCE MEPEMELIAETCA 3a CUET BPALLCHUA
poTopa-BUHTA; 0COOEHHO 3()(EKTHUBHBI HACOCHI 3TOTO TUIA MPU U3BICUECHUU
U3 CKBAXUH HEPTEH C MOBBIIEHHON BSI3KOCTHIO.

Hacoc ruapomopuiHeBoil — 3TO MNOTPYyKHOM HACOC, NPUBOJMMBIN B
JNEUCTBUE IOTOKOM JKUJKOCTH, NOJABAEMOM B CKBAXKHUHY C IOBEPXHOCTHU
HACOCHOM yCTaHOBKOWU.

Hacochl morpyxnble — 5T0 MajoradaputHeie (IO JHUAMETPY)
HEHTPOOEIKHBIC, CEKIIMOHHBIE, MHOTOCTYTIEHYaThleé HACOCHl C TMPUBOAOM OT
3JIEKTPOJBMIaTENS; obecneunBaroT nogady 101300 m*/cyT. u Gosee Haropom
450+2000 m.Boa.ct. (710 3000 m).

HacblmeHHbie He(l)TI/I H IIJIACTOBbIC BOAbI — He(i)TI/I Hn IINIaCTOBBIC
BOJbI C IABJICHHUCM HACBIIIICHWA, pPAaBHBIM IIJIACTOBOMY.

Hedtrp — rOproyas, MaciasHHUCTas KUAKOCTb, NPEUMYILIECTBEHHO
TEMHOTO IIBETa, MIPEACTABIISIET COOOM CMECh Pa3IMYHBIX yTIEBOAOPOIOB.

He¢rsinbie (monmyTHbIC) NPUPOAHBIEC YIIEBOAOPOIAHbIE I'a3bl — rasbl,
N00bIBa€MbI€ MOIYTHO € HE(PTHIO.

O0bekT pa3padoOTKM — OJMH WM HECKOJBKO MPOAYKTHUBHBIX IUIACTOB
MECTOPOXK/ICHMSI, BBIJICIEHHBIX MO TIe0JIOTO-TEXHUYECKUM YCIOBHSIM U
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SKOHOMHMYECKHUM COOOpaXEHUSM JUIS pa3OypHUBaHUSA M DKCIUTyaTallMk €IUHOMN
CUCTEMOM CKBaYXUH.

IMox3emHublil (TeKymMii) peMOHT CKBa:KMHBI — KOMIUIEKC padoT 1o
M3MEHEHUIO JUIMHBI KOJOHHBI NOABEeMHBIX TpyO, 3ameHsl HKT, ciymieHHbix B
CKBaXuHY, TpyOamu npyroro auametrpa, Y OIH, YIIICH, nukBuganuu oOpsiBa
HITAaHT, 3aMEHE CKBRXMHHOTO YCTHEBOr0 000PYI0BAaHUS U T. II., BHIOJIHAEMbIN
crenuaibHbIMU OpUTalaMu MO MOJ3€MHOMY PEMOHTY.

ILnacroBasi Boxa — BOja, 3ajieraroiias B OAHOM M TOM XK€ IIIacTe
BMECTE C HE(DTHIO UJIU Fa30M.

IlinacroBasi 3Heprusi — COBOKYIIHOCTh TE€X BHJIOB MEXAHUYECKOU H
TErIoBOW »HHeprun Gmonna (HedTh, Ta3 W BOJAa B TOPHBIX TOPOJAX,
XapaKTEPU3YIOMIUECS TEKy4YeCThIO) M TOPHON TOPOJBI, KOTOPHIE MOTYT OBITH
MPaKTUYECKU UCTIONH30BAHbI P 0TOOpE HEPTH U Ta3a.

IlnacToBoe AAaBJCHUE€ — BHYTPCHHCC JABJICHUC JKHUIAKOCTH H Tasa,
3aIIOJIHAIOINNX IMOPOBOC IMPOCTPAHCTBO IMOPOABLI, KOTOPOC IIPOABIIACTCA IIPpHU
BCKPBITHH He(i)TeHOCHBIX, Ira30HOCHBIX U BOOJOHOCHBIX IIJIACTOB.

HOI[ INIOTHOCTBK CETKHM CKBa)XXMH IIOAPA3yMEBAOT OTHOIICHHC
IIomaamn He(bTGHOCHOCTI/I K 9UCIIy I[O6I>IB3IOHII/IX CKBa’>XHH.

Iloka3aTesb ¢uUIAbTPAUMH — CIIOCOOHOCTH pacTBOpa IIPH OMpeJie-
JICHHBIX YCIIOBUSIX OTAaBaTh BOJY IMTOPUCTHIM MOPOJIaM.

[Iog MOpUCTOCTHIO TOPHOM NTOPOJIBI TIOHUMAETCS HAJIMYUE B HEU ITyCTOT
(op, KaBepH, TPELMH), HE 3aII0JIHEHHBIX TBEP/bIM BEILIECTBOM.

IIpupoaHbie yrieBoJOPOAHbIE Ta3bl — Ta30Bble CMECH, COCTOSIIUE
[JIABHBIM 00pa30M W3 MPEACNIbHBIX YIJIeBOI0p010B MeTaHOBOrO psjna C,Hap.o,
T. €. u3 merana CH4 u ero romosnoroB — srana C,Hs, nponana C;Hs, OyTtana
CHi o m gpyrux, mnpudeM cojiepaHHME MeTaHa B Ta30BBIX 3aliexkax
npeoOnamaer, noxoas 1o 98[1+119911%.

IIponunaemocts  ropHbIX  nmopoal/—[/BaXHEHIINK  Iapamerp,
XapaKTepU3yIOIUKA NPOBOAUMOCTh KOJUIEKTOpa, T.[ /€. CIHOCOOHOCTH IMOPOA
IUlacTa MpOIycKaTh CKBO3b C€0s *KUAKOCTh W Tas3bl NPU HAIWYUM Iepernaja
JABJICHHUS.

Pa3paboTrka MecTOpPOXKIEHHUIl IOJIE3HBIX MCKONAEeMbIX — CHCTEMA

OpraHu3allMOHHO-TCXHUYCCKHUX MepOHpI/IﬂTI/Iﬁ I10 I[O6I>I‘-Ie ITOJIC3HBIX
HCKOIIaCMBIX U3 HCIP.
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Casi3anHasi WK norpedeHHasi BoJa — BOJa, HAXOAAIIASICS B HEPTIHOM
M Ta30BOM 30HAX, HACHIIAONIAS BMECTE C HE(DTHIO M ra3oM MPOIYKTUBHBIC
ITOPOJIBI 3AJIEKEN.

CeTka CKBaXKHH — XapakTep B3aMMHOTO PACIOJIOKEHHUS JT0OBIBAIOIINX
Y HarHeTaTelIbHbIX CKBAXKMH HA 3KCIUTyaTallMOHHOM OOBEKTE C YyKa3aHUEM
paccrosiHA Mex1y HUMU. CKBaXMHBI paclojiararoT 10 paBHOMEPHOW CETKE U
HEPaBHOMEPHOMU CETKE.

CkBakuHa — IWIMHIpUYECKasi TopHas BbIpabOTKa, coopyxaemas 0e3
JI0CTyTa B HEE YeJIOBEKa M MMEIOIAasl JUaMeTp BO MHOTO pa3 MEHbINE JTHHBI
(muamerp D> 5001+[175 mm, mmuny L > 501+[17 M); Hadaimo CKBaXKUHBI
HA3bIBACTCS YCThEM, ITWIMHAPUYCCKAS MOBEPXHOCTh — CTCHKOW HMJIM CTBOJIOM,
JTHO — 3a00€eM.

Craausi — 9TO mepuoj Ipoiecca pa3padOTKH, XapaKTepU3YIOIUNCS
ONpENIECICHHBIM 3aKOHOMEPHBIM H3MEHEHUEM TEXHOJOTHYECKUX U TEXHUKO-
AKOHOMMYECKHUX MOKa3aTeeH.

CraHok-Kavajaka — MHIUBUAYaIbHbIM Mexannueckuid nmpusoA [IICH.

TpyOnast 00Bsi3ka — yacTh (JOHTAHHOM apMaTypbl, yCTaHABIMBaeMas Ha
KOJIOHHYIO OOBSI3KY, NpeIHa3HaueHa sl OOBS3bIBAaHUS OJHOIO WIM JABYX
CKBOKMHHBIX TPYOONPOBOAOB, KOHTPOJIS U YIPABICHUS MOTOKOM CKBaXKMHHOMU
cpelibl B 3aTpyOHOM (MEXTpYOHOM) IPOCTPAHCTBE.

Cenmaparop —  amnmaparT WiIM YCTPOMCTBO, NpPEAHA3HAYECHHOE IS
OTZIEJICHUS Ta3a OT KUJIKOCTH.

Cenapanus — nporiecc oTaeAeHUs OT HepTH ras3a, a Tak’Ke BOJIBI.

TenoBoe Bo3xeiicTBHe HA MPU3a00IHYI0 30HY — METOJ| YBEIMYEHHUS
MIPOHUIIAEMOCTH MPU3a00MHON 30HBI MPOJYKTUBHOTO IJIACTa, HCIOJIb3YyEMbIN
B TOM cClly4ae, eciii JoObIBaeMasi He(pTh COAEPKUT CMOITY WM napaduH.

@doHTaHHasT apMaTypa BKIIOYAaeT TPyOHYIO OOBA3KY (TOJOBKY) H
(OHTaHHYIO €JIKY C 3alOPHBIMH U PETYIUPYIOIIUMH YCTPOUCTBAMH.

doHTaHHAA eJIKAa — YacTh (DOHTAHHOW apMaTyphbl, yCTaHABIMBAacMas Ha
TpyOHYIO OOBSI3KY, MpeIHA3HA4YCHA JJIsi KOHTPOJISI W PETYJHPOBAHHS ITOTOKA
CKBOKUHHOW Cpelbl B CKBXHMHHOM TpPyOONpPOBOJE M HAIPaBIICHUS €r0 B
MIPOMBICIIOBBIN TPYOOTIPOBOI.
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Ilens( — 3TO BBHIPOBHEHHAs 4YacTh MOJABOJAHOM OKPauMHBI MAaTEPUKOB,
mpwieraromas K Oeperam CymM W XapakKTepu3ylomascs OOmuM C Hel
TE€OJIOTHYECKUM CTPOCHHUEM.

IIITaHra HacocHasi — CTEPXKEHb KPYIJIOIO CEYEHHUS! C YTOJIIEHHBIMH
rOJJOBKAMM Ha KOHUAX, MpeJHa3HAu€HHas i T[epeJayd BO3BPATHO-
MOCTYMATEIbHOTO ABMKEHUS B IUTYHXKEp Hacoca.

IKCIIYyaTAMOHHbIE CKBAKHHbI — CKBa)XKHWHBI, 3aKja/JbIBacMblc Ha
MOJIHOCTBIO Pa3BEJaHHOM M IOJITOTOBJIEHHOM K pa3pa0OTKE MECTOPOKICHUU
(moObIBaroIIME, OLICHOYHBIE, HAarHETAaTeIbHbIS, HA0II0IaTeIbHbIC CKBAYKHUHBI).

DJIEKTPOUMITYJILCHbIH €NO0CO0 OypeHUsl CKBAXKUH — MPUHIUITUAIBHO
HOBBIM  CMOCOO  pa3pylieHUs: TOpPOJ, OCHOBAaHHBIH Ha BO3JEHCTBUU
HMMITYJIbCHOTO BBICOKOTO HAMPSKEHUS! MUKPOCEKYHIHOW JJIUTEIbHOCTH Ha
TOPHYIO MOPOJY, PACTION0KEHHYIO B DJIEKTPOUIOJISIIIUOHHOMN KUIAKOCTH (B TOM
YHUCJIe U B BOJIE).
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TECTOBBIE BOITIPOCHI JIJI1 CAMOCTOSITEJIbHOI

PABOTBI CTYAEHTOB
1. Hemopus negpmezazooooviuu. Hexkomopule nokazamenu u ceedenus
Ne Bormpocst BapuanTsl OtBet
1.

1 | HazoBute ropusie 1) xonanka
BBIPA0OTKH, U3 KOTOPBIX 2) cKBa)KMHA
MOJKHO JTI0OBIBAaTh HEPTH 3) xonozen

4) mmyp

2 | YkaxuTe eXKEeroaHylo 1)3,2+39MmH T

100619y HepTH B MUpE 2)3,2+3,9 mupa T
3) 1012 mupa T

3 | HazoBute ocHoBHOM cioco6 | 1) doHTaHHBIH

T00bIYM HEPTH 2) maxTHBIA
3) HaCOCHBIM
4) raznudTHBIN

4 | KakoBa makcumasbHast 1)520
rojioBas 100b19a HE)TH B 2) 624
CCCP, miH. T 3) 601

4) 683

5 | [Ipumensnoch nu 1) na
KEIIOHUPOBAHUE JITIS 2) Het
100619 HedTu 10 1913 1.

2. Du3uKo-xumuuecKkue ceoicmea Hedpmu, npupooOHo2o 2a3 U NJaAACMOE0I 8600bl

6 | Hedtb — roprouas
MAaCJISTHUCTAs! KHUJIKOCTb,

IPEUMYILECTBEHHO TEMHOTO
IBETA MPEJCTABISIET COOOM
CMECh Pa3JIUYHBIX ........

7 | HazoBute npubop amst 1) manomeTp
M3MEpEeHUs TUIOTHOCTH 2) TepMOMETp
AKHUIKOCTU 3) apeomeTp

4) amnepmerp

8 | Onpenenure MIOTHOCTh 1) 500 kr/m*

nedu 2) 850 xr/m’
3) 1070 kr/™’
4) 0,9 t/m’

9 | C yBenuueHueM 1) ymenblaercs
coJiep>kaHus B HeTU 2) yBeJIMYUBAETCS
pacTBOPEHHOTO Ta3a ee 3) He MeHseTCs
BSA3KOCTb

10 | CgoiicTBa HEPTH B 1) ornuuaroTes
TUTACTOBBIX M aTMOC(EPHBIX | 2) HE OTIHYAIOTCS
YCIIOBUSIX

11 | JaBneHue, npu KOTOPOM ras
HAXOJIUTCS B
TEPMOANHAMUYECKOM
paBHOBECUH C HEPTHIO,

Ha3bIBACTCS ..........
12 | Onpenenure wioTHocTh | 1) 0,065
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NPHUPOJHOIO Ta3a, Kr/ M’ 2) 0,65
3) 15
4) 50
13 | B xakux equHAIax 1) M’/T
n3MepseTcs Ta30BbIl pakTop | 2) Kkm/4
3) m’/cyr.
14 | Onpenenure MIOTHOCTh 1) 680
THUAPATOB MPUPOIHBIX Ta30B, | 2) 980
Kr/m’ 3) 1380
4) 1500
15 | Moxer nu muHepanuzamuss | 1) ga
IUTACTOBBIX BOJI JOCTUTaTh 2) HeT
70 xr/m’®
16 | Kakumu cBoiicTBamu 1) MIOTHOCTHIO
XapaKTePU3YOTCS 2) CKUMAEMOCTBIO
IJIACTOBBIE BOJIBI 3) pacTBOPUMOCTBHIO T'a30B
4) 5NeKTPOIPOBOAHOCTHIO
5) BA3KOCTBIO
6) MUHEpaIu3auen
7) IOPHCTOCTHIO

3. OcnogeHble cee0enus 0 HehmMANHBIX, 2A306bIX U 2A30KOHOCHCAMHBIX MECHOPOHCOCHUAX

17 | AkkyMynaTOpOM WIn
BMECTHJIMIIEM JIJIS1 BOJIBI,
HedTH U raza B HEIpax
3€MHOM KOPBI CIIYKHUT........ ,
HAa3bIBAEMBIM .............
18 | BeiGepute moposl - 1) rmuuaa
KOJUIEKTOpa 2) cnanen
3) KOHTTIOMEpaThl
4) necyaHUKU
5) necku
19 | Kakue runoresbl 1) mexannueckas
obOpazoBanus HEDTH 2) ruapaBIAYecKas
CYILIECTBYIOT 3) opranuueckas
4) pusnyeckas
5) HeopraHuyeckas
20 | Kakue BubI JOBYLIEK 1) cummeTpudHbBIE
HE(PTH CyIIECTBYIOT 2) cBO/IOBBIE
3) TUTOIOTUYECKU
HKpaHUPOBAHHEIE
4) TEeKTOHUYECKH
HKpaHUPOBAHHEIC
5) cTpaturpadudecku
HKPAaHUPOBAHHBIC
21 | o .ooveeennnnne, TOpHOI
MOPOJIbI TOHUMAETCS
HaJIM4YMe B HEH MyCTOT, HE
3aITOJTHEHHBIX TBEPIBIM
BEIIIECTBOM
22 | PaccraBbTe 3HaYEHHUS a) m3BepkeHnsle 1. 6,0 + 50
IIOPUCTOCTH, 0) craHIBI 2. 0,51+1,4
COOTBETCTBYIOLINE JAHHBIM | B) rnHBI 3. 0,05+1,25
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nopojam, %

T') IECKU 4. 6,0 +52

23 | ConepxaHnue B OpoJe
YaCTHIL Pa3InYHOM
BEJIMYHMHBI, BEIPR)KEHHOE B
BECOBBIX ............ ,
HA3BIBACTCH ..evveeneennen.
COCTaBOM
24 | Vkaxure MOHSTHE,
COOTBETCTBYIOIIEE JaHHOMY
ONPEACIEHUIO: ........... -
3TO  CIMOCOOHOCTH TIOPOJ
I1acTa MPOIYCKaTh CKBO3b
ce0sl KUIAKOCTh M Ta3 TpH
HAJINYUU nepenaja
JTaBJICHUS
25 | Beigenute ropHo- | 1) reomerpus
reoJIOTHYECKUE TapaMeTpshl | 2) BeIUYMHA 3a11acoB
MECTOPOXKICHUMN 3) ckopoCTb
4) cBOMCTBA KOJJIEKTOPOB
4. Bypenue nepmanplx u 2a306b1x CKGAMCUH
26 | Hauano ckBaKuHBbI
Ha3bIBACTCH ............. ,
LWJITMHpUYECKast
MOBEPXHOCTh —
................. , THO —
27 | Onpenenure MexaHudeckue | 1) Tepmuueckue
crocoObl OypeHus 2) pOTOpHBIii
3) TypOuHHBIH
4) ruznpaBiIMyeCcKue
5) B3pBIBHBIC
28 | Ompenenure 1) noGriBaromue
9KCIUTyaTal[MOHHbIE HE(TSHbIE CKBAYKUHbI
CKBa)KHHBI 2) pa3BeZOYHbIE
3) olileHOYHEIE
4) B3pbIBHBIC
5) HarHeTaTeNbHbIE
6) HaOIIOAATEIIbHBIC
29 | Kakas obcagHas KOJIOHHA 1) HanpaBneHue
CIY>KUT JUISL U30JISILIUH 2) KOHIYKTOP
TOPU30HTOB U U3BJIEYEHHUS 3) npomexyTouHast
He(TH M rasa u3 maacra Ha oOcajiHast KOJIOHHA
MIOBEPXHOCTH 4) sKkcrTyaTaliMoHHas
KOJIOHHA
30 | el Oypenue —

COOPY>KEHHE TPYIII CKBAXUH
¢ 0011Iero OCHOBAHMS,
OTPaHUYECHHOM TUIOIIAIN, HA
KOTOPOM pa3MemiaeTcs
OypoBasi yCTaHOBKa U
000pyI0BaHUE
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31 | Ykaxwure pazmepsl OypoBoit | 1) @<50+75 mm, 1<5+7
CKBaXXHHBI (@ — muameTp, 1 - | M
riryouHa) 2) @>50+75 mm, 1>5+7
M
32 | Ilpu 6ypenuu nopojaa 1) kepaom
paspyuiaercs 2) nonoTom
3) HKT
33 | Ykaxure 1) mrrynep
IPOTHUBOBBIOPOCOBOE 2) apoccenb
obopynoBaHue, 3) mpeBeHTOp
npuMeHsieMoe npu Oypennn | 4) MaHOMETP
34 | Ykaxure obopynoBanue uist | 1) TpyOHast rogoBka
Pa300IIeHUs] MEKKOJIOHHBIX | 2) KOJIOHHAs TOJIOBKA
IPOCTPAHCTB 3) doHTaHHas enKa
35 | YKaxurte 3J1€MEHThI 1) mrynep
OCHAaCTKHU 2) Gammaxk
JKCIUTyaTaIlMOHHOM 3) makep
KOJIOHHBI 4) npoccenb
5) ynopHO€ KOJIBIIO
6) oOpaTHBbIi Ki1amnaxH
36 | YKaxuTe 3JIEMEHThI 1) BbIIIKa
OypoBOI YCTaHOBKHU 2) Hacoc
3) HKT
4) sKopb
5) potop
6) nedenka
5. ITnacmosasn snepeus, memnepamypa u oasnenue 6 ckeaxycune. Pescumol Ikcnayamayuu
3anesxncei
37 | IlnacroBas ............ —
COBOKYITHOCTb T€X BU/IOB
MEXaHUYECKOM U TEIIOBOI
SHEpruM QIIIOHIa U TOPHOI
HOPO/JIbl, KOTOPHIE MOTYT
OBITD «...vvvenenannne npu
otOope HeTH U raza
38 | IloBbllieHHE TEMIIEPATYPHI
TOPHBIX MOPOJ] C TITyOUHOMN
XapaKTEPU3YETCH .............
30 | e, IaBJIEHHE —
BHYTPEHHEE JIaBJICHUE
KHUJKOCTH U Tasa,
3aIOJTHSIOMINX TTOPOBOE
MPOCTPAHCTBO MOPO/IBL,
KOTOPOE TPOSBISETCS IPU
BCKPBITUU HE()TEHOCHBIX,
ra30HOCHBIX M BOAOHOCHBIX
IJIACTOB
6. Ilonamue o pazpadbomie HehmAHBIX MECHLOPOHCOCHUTL
40 | PaccraBbTe kKO3puureHTs | 1) BomOHANMOPHBIN

HedTeoTaauH,
COOTBETCTBYIOIIME TAHHBIM
pEeXUMaM dKCIUTyaTaluu

a) 0,1 +0,2

2) ra30HaINoOPHBIN
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0) 0,15 +0,3
3) pacTBOpEHHOTO rasza
B) 0,5+0,8

4) rpaBUTAITMOHHBIN

r) 0,4+0,7
41 | MoxeTt i1 0OBEKT 1) et
pa3paboTKH BKIIOYATh J1BA 2) na
IPOYKTHBHBIX IIACTA
42 | Ilox NAOTHOCTBIO .............
CKBQ)XHH TOJIPa3yMEBAIOT
OTHOIICHUE TUTOIIAIN
He()TEHOCHOCTH K YUCITY
JOOBIBAIOIINX CKBAKUH
43 | Kakas craaus pa3paOoTKu 1) mepBas
XapaKTepU3yeTcst 2) BTOpas
cTabwIbHOU M00bIYel HeGTH | 3) TPEeThs
4) yeTBepTas
44 | CKOIBKO cTaanii 1)2
pa3paboTKu HEPTIHBIX 2)4
MECTOPOXKICHUN OOBIYHO 3)6
BBLIEJISAIOT 4) 8
45 | Kakoi MokeT ObITh hopma 1) TpeyrosnbHas
CETKH CKBaXXUH 2) kBaspaTHasl
3) MHOTOYTOIbHAS
4) kpyrias
46 | Jdns nonnep:xaHus 1) 3akauky B mIacTt
MJIACTOBOTO JIABJICHUS BOJIBI U Ta3a
NPUMEHSIOT 2)
MUKPOOHOJIOTUYECKOE
BO3J€HCTBUE Ha
He(TSHOU IacT
3) npuMeHeHue
ra3nudTHoro crocoda
00OBIYHA
7. DOHMAaHHAA IKCRIYAMAUUA CKEANCUH
47 | Kakoe KOIU4eCcTBO KOJIOHH 1) onna
HKT mosxer 06b19HO 2) nBe
HCIOJIb30BATHCS IIPU 3) Tpu
OOBIYE B OHOMN CKBAKIHE
48 | Kakue HKT moryt 1) cBUHIIOBBIE
MIPUMEHSThCS MTPU 2) meaHbIE
(hoHTaHHOI T0ObIUE 3) cTranbHbIE
4) pubepriaccoBbie
5) rubkue
HENpepbIBHBIE
6) crinas 116
49 | Vxaxure, yeM 1) 3aaBMXKOM
OCYILIECTBIISIECTCS 2) KpaHoM
perynupoBanue GpoHTaHHON | 3) mWITyLIEpOM
CKBa)KMHBI 4) npocceneM
50 | Ycnosue GponranupoBanus: | 1) P o< p-gh
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2) Pun>p-gh

3)Pron=p-gh
51 | Kakoe uncino tumoBeix cxem | 1) 2
(OHTAHHBIX €JIOK UMEETCS 2)6
3)12
52 | HazoBute s5eMeHT 1) konoHHas TOIOBKA
apMaTypbl, I/1e KpensaTcs 2) TpyOHast roJoBKa
HKT 3) dboHTaHHAas eNKa
4) nyOpuKaTop
53 | HazoBure ciocoOsl 1) 3amMeHa KHUJIKOCTH B
OCBOCHHMS U IycKa B paboTy | CKBa)KMHE XKHJKOCTbHIO
(hOHTAaHHBIX CKBAKHUH MEHBIIEH IOTHOCTH
2) BBITECHCHHE
KHUJIKOCTH U3
CKBaXXMHBI UJIH €€
aspanus
3) cBabupoBaHue
4) B3pbIBaHUE
54 | HazoBure ciocoObl 60pb0bl | 1) MexaHnueckuit
C OTJIOXKEHUSIMU MapaduHa B | 2) TEIUIOBOM
HKT 3) XuMHYECKUH
4) ucnonap30BaHUE
HKT, noxpsITbix
HMAJIbIO
5) DNIEKTPUYECKHIA
55 | SBnsercs nu Henonankoi B | 1) Her
pabote (hOHTAHHBIX 2) na
CKBA)KUH pa3beaHue
aTynepa
8. I'aznughmmnasn Ixcnayamayusn cKkea)3cun
56 | OGnactb NpUMEHEHUS 1) BEICOKOICOUTHBIC
raznugra CKBaXXMHBI
2) HU3KOACOUTHBIC
CKBa)KMHBI
57 | Kakue KOHCTpyKIMU 1) onHOpsiIHBIE
ra3iuToB CyIIECTBYIOT 2) HOIXYTOPOPSIIHBIE
3) ABYXpsiIHBIE
4) TpeXpsTHbIE
58 | Beinenure HegocTaTKu 1) mpocToTa
ra3nu¢THOro crocoba KOHCTPYKLIUU
00BIYU 2) 6omnbine
KaIllUTaJIbHbIE 3aTPaThI
3) auzkuii KI1J1
59 | Ilpumensercs 1u KaHaTHas 1) et
TEXHUKa MpHU 00CIyKMBaHUH | 2) 11a
ra3uTHBIX CKBAXKUH
60 | Ykaxure neOUTHI CKBAKUH 1)1+10
pHU NEPUOAUIYCCKOM 2) 10 +20
raznudre, T/CyT. 3)20 + 50
4) 50 =100

9. DKkcnayamayus CK8AMCUH yCMAHOBKAMU WMAH2Z06bIX CKeAXCUHHbIX Hacocoe (LIICHY)
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61

HazoBure Hauboee
pacIpoCTpaHeHHBIH  CIIOCO0
00BIYM HEPTH

1) dponTaHHBIH

2) ra3nudTHBIN

3) nacocusiii (YILICH)
4) nacocusrii (YOILIH)

5) Hacocusiii (YOBH)

62

Ob6nactb MPUMEHEHHUS
YIUICH o
npousBogutensHoctd  (Q,

T/CyT.) W TIyOMHE CcITycKa
(H, M)

1) 0,1+15,0 t/cyt., mo
150 m
2) no 150 t/cyt., no
3400 m
3) > 1000 T/cyr., mo
3000 m

63 | Beimenure nogzemuoe | 1) HKT
obopynoBanue YIIICH 2) CraHOK-Kayalka
3) O6opynoBanue
yCThs
4) llltaHr® HaCOCHbBIE
5) HICH
64 | O6nacts npumenenus LLICH | 1) o6BogHeHHOCTD
a) 10 50 %
6) 10 99 %
2) cBOOOHOIO rasza
Ha TpuemMe
a) 10 25 %
6) 10 50 %
65 | Ilo criocoOy kperuieHus K
kosonHe HKT paznuuaror
.............. )/ SR
CKBa)KMHHBIE HACOCHI
66 | Hacocet HCB 6o0mee 1) na
POU3BOAUTEIbHBI, YEM 2) Het

HCH

67

Beinenure mapameTpsl,
KOTOPBIE YKa3bIBAIOTCS B
mu¢pe LLICH

1) nuameTp TIyH)epa
2) Harpy3ka oceBas

3) nrHA X0aa
TUTYH)KEpa

4) rmyOuHa cIycka
Hacoca

5) rpynna nocajaku

68

VYkaxxkute B, MaTepuail
HAaCOCHBIX LITaHT

1) cranbHble

2) CTEKJIOILIACTHK
3) CBUHIIOBBIE

4) TpyOuatsie

5) HenpepbIBHbIE
(“kopon”)

69

Kakue nonepeuynsie ceyeHus
HACOCHBIX LITAHT MOT'YT
OBITH

1) xBazpaTHOE

2) NOJTy3JUIMIICHOE
3) KompIIeBOE

4) kpyriible

70

Yro sBisieTCs
I/IHI[I/IBI/I,Z[yaJIBHBIM
npuBojgoM [HICH

1) AI'3Y
2) BEKTPOJIBUraTENb
3) cTaHOK-Kaydajaka
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71 | MoxHO 11 peryi1upoBarb 1) na
YUICH mrynepom 2) HET
72 | Kakoe 4uncio X008 1)2+15
Oayrancupa (B MUHYTax) 2)15+20
OOBIYHO OBIBACT y CTAHKOB- | 3) 20 + 30
KayaJloK
73 | I'py3onoabemMHOCTH (T) 1) 2+20
OOBIYHBIX CTaHKOB-Kadajgok | 2) 20+30
3) 3040
74 | MoryT i1 OBITH CTAHKH- 1) na
KayaJIKi MOOMJIbHBIMU 2) HeT
10. Ikcnayamayua cKeaxscun yCmanoeKkamu 31eKkmpoyenmpoodedxcuvix nacocoe (YI1IH)
75 | O6nacTh NpUMEHEHUS 1) mo 5; mo 1000
YOIH o 2) 10+1200; 450-2000 (3000)
npousBoauTENbHOCTH (Q, 3) o 10 000; 4000
M’/CyT.) ¥ HAmmopy
(M.BOJI.CT.)
76 | Beroenure moa3zeMHoe 1)CY
obopynoBanue YOIIH 2) HKT
3) 151
4) MOTyJTb-CEKITUSI HAcOC
5) mpotekTop (THIpO3aIIHUTa)
6) 000pyI0BaHUE YCThS
7) xabenb
8) KianaH CIyCKHOU U
CIMBHOMI
77 | Yto o3nauaet mudpa 50 B 1 Hamop, M.BOJI.CT.
o6o3nauennn YOLHMKS- | 2) rpynmy
50-1200 3) nomaua, M*/CyT.
4) UCTIOTTHEHUE
78 | Kakoe unciio cTyneHneu 1) 1200
00BbIYHO OBIBAET B HaCOCAX 2) 220+400
YOIH 3) 400+1000
79 | ObnacTh mpUMEHEHUS 1) no 25 %
YOIIH o Hamu4uio 2)25+55%
cB00OOJTHOTO Ta3a Ha mpueme | 3) 55+ 75 %
80 | Kak coequHst0TCs Bajibl 1) cBapkoii
IID]1, Hacoca u 2) hbnanmamu
TUIPO3AILUTHI 3) HUTUIEBBIMU
COCTMHEHUSIMU
4) TpoccoM
81 | Kakue BUJIBI HacocoB | 1) YOIIH
adpdextuBabl s go0bum | 2) YIIICH
HepTH Cc  moBblmeHHOH | 3) YOBH
BSA3KOCTBIO
82 | HazoBure ycranoBku i | 1) YOIH
no0brun - HedTH, KoTopheie | 2) YIIICH

UMEIOT CHUJIOBOM HacoC Ha
MTOBEPXHOCTH

3) BUHTOBBIE HACOCHI

4) TUIPOTIOPIITHEBBIE HACOCHI

11. Hccneoosanue 2./ly6uHHO-HaCOCHblx CK6AJX)CUH U 0uuamomempupoeanue CK6ANCUHHbBIX

HACOCHbBIX YCMAHOBOK
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83 | Kak MOHO oIpeenuTh 1) rmyOMHHBIM MaHOMETPOM
3a001HOE TaBJICHHE 2) TMHaMOMETPUPOBAHUEM
3) xaBepHOMETpHEN
4) 5X0JIOTOM
84 | JlunamomeTpupoBaHue 1) AI'3Y
MIPUMEHSIETCA 1A 2) YOIH
IUAarHOCTUKH 3) YIIICH
4) rUIPONOPIIHEBBIX HACOCOB
85 | Ha3oBute panrioHanbHbIN 1)0,3
ko3 pHUIMEHT mogauu st 2)0,6 +0,8
[ICH 3) 1,2
86 | s yMeHbIIeHUSs 1) razocenapaTopsl
ra3ocoaepKaHus B 2) MEeCOYHBIE SIKOPU
x)uakocty Ha pueme [IICH | 3) kramanst
MIPUMEHSIOT
87 | Bermenute MeTo 161 60pHOBI 1) TexHOJIOTHUECKHE
C MIECKOM IIpH HACOCHOM (mpenynpexaeHue u
IKCILTyaTallul CKBAXKUH peryiupoBaHue)
2) NpUMEHEHHUE CernapaTopoB
1 GUIBTPOB
3) npuMeHeHueM
CIEIMAJIbHBIX HACOCOB
12. Ilpombicnosotii coOop u n002omoeKa Heghmu, 2aza u 600bl
88 | 'me mpouzBoauTcs 1) YIIT
IIOATOTOBKA IJIACTOBOU 2) VITH
Boapl Ha L{IIC 3) VIIII
4) YIIB
89 | Kakumu ycraHOBKaMu 1) YOLH
MIPOU3BOJUTCS 3aMeP 2) VOIH
NPOAYKLMH CKBAXXKUH Ha 3) AI'3Y
IIPOMBICTIE 4) JHC
90 | Kakum o6opynoBaHueM 1) CYCr
MIPOU3BOJUTCS JOCTABKA 2) YOBH
CKBKMHHOU mpoykuuu 10 | 3) 3VT
HI1C 4) JHC
91 | Kakoit Hedrerasocenapatop | 1) ropuzoHTaNIbHBIHI
HauOosee 2) BEpTUKAIHHBINA
TPOU3BOAUTENbHBIN
92 | Yro 3amepsier AI'3Y 1) KOTUYECTBO JKUJIKOCTH
“CnytHuk b” U rasa
2) KOJIMYECTBO HE(TH,
ras3a, BOJbl
3) KOJIMYECTBO KHUAKOCTU
93 | Il OYMCTKHU CTOYHBIX BOJ 1) orcroii
MPUMEHSIOT 2) uipTpoBaHue
3) dmoTarmio
94 | Jlnst 00e3BOKUBAHUS U 1) rpaBUTAIIMOHHBII

obecconuBanus HeQTH
VCTIOJNIB3YIOT

OTCTOH

2) ropsiunii OTCTON HePTH
3) TEpMOXUMUYECKHE
METObI

4) snexkTpopazpsiabl
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5)
AIEKTPOOOECCOTUBAHNE
6)
AIIEKTPOOOE3BOKNBAHKE
7) MUKPOB3PbIBBI

13. Ilonamue 06 Ixcnayamayuu 2a306blX CKEANCUH

95 | Otinuaercs nu 1) na
NPUHIIMITUAIBHO 2)Her
KOHCTPYKLUS I'a30BOM

CKBA)KMHBI OT He(PTAHOMN

96 | MoryT 11 B Tra30BbIX 1) na
CKBOKHWHAX MMPUMCHSTHCS 2) HEeT
TIPOBOJIOYHBIC (DHIILTPBI

97 | Ykaxwute o0bIuHBIN crioco0 | 1) HacocHBII

JOOBIYM IPUPOAHOTO ra3a 2) ra3nuQTHBIHA
3) doHTaHHBII
98 | Kakue ocii0)KHEHUSI MOTYT 1) rugpaTooOpa3oBanue
OBITH MPH IKCILTyaTAIIHHI 2) cynbdaTarus
ra30BbIX CKBaXHH 3) cepoBoiOpOAHAs
KOppo3us
99 | IlpumenstoTcs 11 1) na

WHTHOUTOPBI KOPPO3UU NIpH | 2) HET
IKCILTyaTaI[UH Ta30BbIX

CKBaXXMH

100 | Ykaxure maTepuansl, U3 1) cTanp nerupoBaHHas
KOTOPBIX MOT'YT 2) CTEKJIOMIACTUK
nsrorasnuBatbess HKT mig | 3) amoMuHueBble
ra30BbIX CKBAXXHH CIIABBI

14. Oﬁmue HOHAMUA 0 NOO3EMHOM U KARUMATIbHOM pémonme CKeaixyicun

101 | Yemy 0ObIuHO paBeH 1)<10
kodhpurreHT 2)<1
JKCIUTyaTal[uy CKBaXKUH 3)>10
4)<0,1
102 | K xakum paboram 1) KPC (kanutanbHbIH
otHocuTcs 3ameHa HKT u PEMOHT CKBaXKHH)
IICH B ckBaxkuHe 2) I[IPC (moa3emubIit

PEMOHT CKBa)KHH)

103 | ITepeuncnure padorsr KPC 1) noBust Tpyo
2) aBapuu ¢ 00caHOM
KOJIOHHOM (cIioM,

CMSITHE)
3) 3amMeHa yCThEeBOTO
000pyI0BaHUS
104 | SABnsiercs nu 1) na
MEKPEMOHTHBIN IIEPUOJL 2) HeT

paboTtsl ckBaxkuH (MPII)
nepruosioM (pakTuaeckoi
OKCILTyaTalluul CKBA>XHWHBI OT
PEMOHTA 10 PEMOHTA

15. Memoowt 6030eiicmeusn na npuzaooiinyro 30ny naacma (I1311)
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105

YKaxxuTte Lieilb IPUMEHEHUs

1) ymeHb1IEHUE

METOJIOB BO3CHCTBUS Ha MIPOHUIIAEMOCTHU
TI3I1 2) yBennueHue
IMPOHUIIAEMOCTHU
3) yBenu4eHue
HedTeoTIauH
106 | Boigenure MmexaHuueckue 1) anektpomnporpes
METO/Ibl BO3/ICIICTBHS Ha 2) ruApopa3phIB IIIACTa
[13I1 3) KucnoTHas
00paboTKa
107 | Ykaxxure BO3MOXKHYIO 1) 31 +50 mm
MIUPUHY TPEIINH, KOTOpPbIE 2) 25 +30 mMm
MOTYT OBbITh 00pa30BaHBbI 3) 1+ 20 MM
npu ['PI1
108 | Ilpumensiercs nu B3peIB Ipu | 1) Her
Bo3aencTeun Ha 1311 2) na
109 | HazoBute ciocoOsl 1) TopnenupoBanue
BoznercTBus Ha [1311, rae 2) BubpoobpaboTku
HCTOJIb3YETCS MECOK 3) I'PIT
4) TepMOKHUCIOTHAS
obpaboTka
5)
I'mnponeckocTpyiiHas
nepdopars
16. /lanvnuii mpancnopm negpmu u 2aza
110 | Ykaxure 1)50T
IPy30II0AbEMHOCTD 2)60T
KEJIe3HOJOPOXKHBIX IUCcTepH | 3) 120 T
JUIs1 IEpEBO3KU HE(PTAHBIX 4)200 T
Ipy30B
111 | Moxer nu 1) na
TPy30I0bEMHOCTD 2) HeT
COBPEMEHHBIX
CYIIepPTaHKEPOB IS
NepeBO3KU HE(PTU JOCTUTATD
MUJUIMOHA TOHH
112 | Kakue TpyOGOrpoBOIbI 1) @ > 219 mm; 1>50 kxm

MOKHO OTHCCTH K
MaruCTpajbHbIM

2) @ <219 mm; 1<50 km
3) @ <219 mm; I>50 km

113

Kakue HeoctaTku MMeroTcs
B TpyOOIIPOBOAHOM
TpaHCHopTe

1) kpynHbIE
KaIluTaJIbHbIe
BIIOKEHUS

2) BO3MOXXHOCTh
MepeKauyky HECKOJIbKUX
COPTOB HE(TH 1O
OJIHOMY TPYOOIIPOBOAY
3) Gosnbinas
METAJIJIOEMKOCTh

114

Kaxko# u3 BUI0OB JOCTaBKA
HEPTENPOAYKTOB SBISIETCA
CaMbIM JIOPOTOCTOSIIUM

1) aBToTpaHcopT
2) ’Kee3HOA0POKHBIH
TpPaHCIIOPT
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30 aBuaTpaHcnopT

115 | DxoHoMuueH 11 1) na
aBTOTPAHCIOPT ISt 2) HeT
JOCTaBKU He(PTEPOTyKTOB
Ha 00JIbILINE PACCTOSIHUS

17. IKkcnayamayus cKea3cun Ha MOPCKUX MEPPUMOPUAX

116 | Ykaxure o0bryHyt0 r1youny | 1) mo 1000 m

menbda 2) no 500 m
3) 1o 300 m
4) mo 200 m

117 | CymectByror 1u  cxemsl | 1) Her

MOJABOJHOTO 3aKaHYMBaHUA | 2) 1a

CKBaXHNH

118 | CooTHecute tunsl | 1) muatdopmel Ha
COOPYKEHMH, MPUMEHAEMBIX | HATSHKHBIX OIOpax
Ha MOPCKHUX | 2) acTaKaabl
HedTenpoMbIciIax ¢ | 3) craumonapusie
r1yOuHOM MOpCKoH | rutatdopmbl
TEPPUTOPUU
a)1025-30m
0) cBoime 30 M
B) 600 + 900 m

119 | Ucnons3oBanue .............
w1aThopM OTrpaHUYHUBACTCS
MIPOYHOCTBIO IPYHTOB

MOPCKOTO JHa
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OTBETDBI K TECTOBbBIM BOITPOCAM

1. Hcmopusa negpmezazo0ooviuu. 26 ... YCTbE
Hekxomopuie nokazamenu u ceedeHus .... CTEHKa WJIM CTBOJI
No OTBeT .... 32000
Bomnpoca 27 2,3
1 1,2,3 28 1,3,5,6
2 o) 29 4
3 3 30 ... KyCTOBOE
4 o) 31 2
5 1 32 2
2. Qu3uKo-xumuuecKkue ceoicmea 33 3
Heghmu, npupooHo20 2a3 u Na1ACMOBON 34 2
600%b1 35 2,3,5,6
6 yIIEBOAOPOJIOB 36 1,2,5,6
7 3 5. ITnacmosasn snepeus, memnepamypa u
8 2.4 oaenenue 6 ckeaxcune. Pexrcumor
9 1 IKCHIyamayuu 3aneixiceil
10 1 37 ... DHEprus
... UCTIOJTb30BaHBI
11 AaBJICHACM HaCBIICHIA 38 ... TEOTEPMUYECKUM
12 2 IpajiueHTOM
13 1 39 ... TUIaCTOBOE
14 2 6. ITonamue o pazpabomke nHegpmsamnvix
15 1 MecmopoxicoeHuil
16 1,2,3,4,5,6 40 1-B
3. Ocnoénble ceedenusn 0 HepmAHbIX, § : g
2a306bIX U 2A30KOHOEHCANHbIX 4_a
MeCcmopoicOeHUuAX A1 )
17 ... IUTACT-KOJUIEKTOP
42 ... CETKH
...TIPUPOJTHBIM pe3epByapoM 43 2
18 3,4,5 44 2
19 3,5 45 1,2,3
20 2,3,4,5 46 1,2
21 IOPUCTOCTBIO 7. @onmannan IKCNIAYamayus CK6AMNCUH
22 a)—3 47 1,2
0)-2 48 3,4,5,6
B)— 1 49 3,4
r) -4 50 2
23 .... IpOLIEHTax 51 )
... TPaHyJIOMETPUYECKUM 57 )
24 53 1,2,3
MPOHUIIAEMOCTh 54 1,2,3,4
25 1,2,4 55 2
4. Bypenue negpmanvix u 2azoevix 8. I'aznugpmnasa rsxcnayamayun ckearcun
CKGAMCUH 56 1
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57 1,2,3 85 2

58 2,3 86 1
59 2 87 1,2,3
60 1,2 12. IIpomsicnoewlii coop u no02omoexa
9. Ikcnayamayus ckeax;cun Hegymu, 2aza u 600v
YCMAHOBKAMU WM AHZ06HIX CKEANCUHHDIX 88 4
Hacocoe (YIIICH) 89 3
61 3,4 90 4
62 1,2 91 1
63 1,4,5 92 2
64 1-6 93 1,2,3
2-a 94 1,2,3,5,6
65 -+ BCTABHBIC 13. Ilonamue 06 rxcnayamayuu 2a306vix
... HEeBCTaBHbBIC CKEANCUN
66 2 95 2
67 1,3,4,5 96 1
68 1,2,4,5 97 3
69 2,3,4 98 1.3
70 3 99 1
71 2 100 1,3
72 1 14. Obwue nonamus 0 noO03emMHoOM u
73 1 KanumaiabHOM PEMOHMeE CKGANCUH
74 1 101 2
10. xcnayamayusa ckearcun 102 2
YCHAHOBKAMU ITIEKMPOUCHMPODEIHCHBIX 103 1,2
Hacocoe (YIIIH) 104 1
75 2 15. Memoowl é030eiicmeusn Ha
76 2,3,4,5,7,8 npu3zaobounyio 30ny naacma (11311)
77 3 105 2
78 2 106 2
79 1 107 3
80 3 108 2
81 3 109 3,5
82 4 16. /lanvnuit mpancnopm negpmu u 2aza
75 2 110 1,2,3
76 2,3,4,5,7,8 111 1
77 3 112 1
78 2 113 1,3
7 1 114 3
80 3 115 2
81 3 17. Dxcnayamayus cKea3cuH Ha MOPCKUX
82 4 meppumopusax
11. Hccneoosanue 2nyounHo-HACOCHbBIX 116 4
CKBANCUH U OUHAMOMEMPUDPOBAHUE 117 2
CKBAMNCUHHBIX HACOCHBIX YCMAHOBOK 118 a_2
’3 1,4 0-3
84 3 B-1

178



119 ... TPaBUTAllMOHHBIX

IK3AMEHAIIMOHHBIE BOITPOCHI 1O JUCIUIIJIMHE
“OCHOBBI HE®TEI'A30BOI'O JEJIA”

1. Ponb HedTH B KU3HU YeIOBEKa

2. Ponb raza B ®U3HH YEJIOBEKa

3. HedTs u ra3 kak ceipbe 15 IepepadoTKu

4. Vctopus nmpumeHeHus: He)TH U ra3a

5. HedTb 1 ras, ux coctaB v CBOMCTBA

6. IlonsTre 0 HEPTIHBIX 3aNexKaX

7. llopucTocTh TOPHBIX TOPOJ

8. IIpoHUIIaEMOCTb TOPHBIX OPOJ

9. I'panynoMmeTpHuecKuil COCTaB TOPHBIX MTOPOJT

10. T'opHO-Teosornyeckue napameTrpbl MECTOPOXKACHUI (reoMeTpusi, CBOMCTBA
KOJIJIEKTOPOB U Jp.)

11. Knaccudukanus 3anexeid HeTU 1O U3BJIEKAEMbIM 3ariacam

12. [lonsitue o OypoBOM CKBaKHHE

13. Y napHoe OypeHue (MpUHITUI, CXeMa, TPUMEHCHHE )

14. BpamarensHoe OypeHue (pOTOpHOE) — MPUHIIUI, CXeMa

15. Bypenue ckBakHMH ¢ TpUMEHEHHUEM 3a00MHBIX JBUTATENCH

16. OcHOBHBIE 3JIEMEHTHI OYpPOBOI YCTAHOBKU BpaIaTeIbHOTO OypeHUs

17. Hemexanuueckue CrocoObl OypeHHS CKBaXHUH (JIEKTPOUMITYIHCHOE
OypeHue CKBaKHH)

18. LupkynsunoHHas cucteMa OypoBOIl YCTaHOBKH

19. bypossie nonora

20. BypoBble yCTaHOBKH C THOKMMHU HENIPEPBIBHBIMU TPYOaMu

21. llenu n Ha3HaueHUEe OYpPOBBIX CKBAXKUH

22. KOHCTpYKIHS CKBaXKUH

23. Kononnas ronoBka (00Bs3Ka)

24. TeMriepaTypa B TOPHBIX MOPOJAX U CKBAXKUHAX

25. IlnactoBoe naBiicHUE

26. IlnactoBast sHEprus

27. PexXuMbl 3KCIUTyaTalluy 3a1exKei

28. 1oObr4a He i GOHTAHHBIM CITOCOOOM

29. O6opynoBanue GOHTAHHBIX CKBKHH

30. OcBoeHue u Myck B padboTy (POHTAHHBIX CKBaKUH

31. [IpuHumn ra3nu@THON dKCIUTyaTalun HE(QTIHBIX CKBaKUH

32. Jlo6biua HeTH yCTaHOBKAMU IITAHTOBBIX CKBaXKUHHBIX HacocoB (YILICH)

33. JloO6biua HeTH yCTaHOBKAMU 3JIEKTPOILEHTPOOEKHBIX HacocoB (YIIL[H)

34. BypoBbI€ HACOCHI

35. IlonsiTue o cOope, MOATrOTOBKE U TPAHCIIOPTE CKBAKUHHOMN MPOIYKIIUU

36. IToHATHE O PEMOHTE CKBaKUH
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37. Cranuu pa3pabOTKH MECTOPOXKICHUI (TPUBECTH CXEMY)

38. KycT ckBaxkuH (IpUBECTU CXEMY )

39. Cerka CKBaXHMH (ITIPUBECTU CXEMY)

40. Pe3epByapsbl 411 XpaHEHUs] HEPTU

41. TmapaBnuyeckuil pas3pblB IIacTa (Ha3HAUYCHHWE, MPUHLUN JEHCTBUS,
000pyA0BaHUs)

42. JIukBuganus ocioXKHeHUH npu GoHTaHHOM 100bIYe (00pHOA € TECKOM)

43, CBOMCTBA IJIACTOBOM BOJIBI

44. TpyGonpoBo bl

45. I'azocenapaTopsl

46. Jlyis yero UCNoyb3yeTcs TMHAMOMETPUPOBAHUE 7

47. OCBOEHHE CKBaKUH
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YyebHoe nspgaHue

KPELl Bukrop 'eopruesny
IUWAOPWHA Anactacusa BuktopoBHa

OCHOBbI HE®GTEFA30BOI'O AIENA
YuyebHoe nocobue

HayyHbin pegaktop

LOKTOP HaykK,

npodpeccop B.I". JlykbsiHOB
Pepnakrtop n.0. ®amunus
Bepctka n.0. ®amunus
[In3anH 06noxku n.0. ®amunus
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