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Onpez[ene}me NMPUBECACHHOIO IUIACTOBOI'0 JaBJICHUA

Teopernueckue
cBe/leHHs

Ilox mpuBeNEHHBIM ILUIACTOBBIM JABJICHUEM IIOHMMAKOT TAKOE PAaCUYETHOE JIABIICHHUE,
KOTOpO€ OTHECeHO (MPUBEAEHO) K KakOW-TuO0 (DUKCHUPOBAHHOW Ui JTaHHOTO MECTOPOXKICHUS
rinyouHe. J{is MECTOpOXKIEHHI C BOJOHAMOPHBIM JBHXKCHHEM YIOOHO NMPUBOIUTH (HaKTUUECKU
3aMepeHHOE B CKBa)KMHAX IUIACTOBOE JABJIEHHWE K IJIOCKOCTH MEPBOHAYAIBHOTO BOAOHE(DTSIHOTO
koHntakta (BHK). 3HaHuwe mpwBEICHHOTO IUIACTOBOTO JABICHUS HEOOXOAMMO HE TOJBKO IS
HAay4yHO OOOCHOBAHHOIO Tpolecca pa3pabOTKU MECTOPOXKIEHHUS, HO M JUIS PELICHUS MHOTHX
BOIIPOCOB PALIMOHAJIBHOM JKCIUIyaTalluy CKBAXXUH C YYETOM pPEaJbHOIO M3MEHEHUS B IIpoLiecce
SKCIUTyaTallid  JHEPreTUYEeCKOro COCTOSHUSA 3alie’kKM B OKPECTHOCTH  JIOOBIBAIOIIUX U
HarHeTaTeNIbHbIX CKBAXKUH. M3 ycloBUI NPOSIBICHUS BOAOHAIIOPHOIO IBMIKEHUS CIENYET, YTO
Pra=Puac.

Beenewm crienyromue 0003HaYCHHUS:

Hegnk — paccTosiHME OT yCThSI CKBaXXUHBI 10 IIEPBOHAYAIbHOrO Mnosoxenus BHK, m;

Hiav— paccTosiHue OT YCThSI CKBRXXHHBI IO TOYKU 3aMepa JaBieHus Psam (MI1a); Puanp—
IIPUBEACHHOE K INIOCKOCTH [IEpPBOHAYAIIEHOTO BHK
nnacroBoenaniaenue, Mlla.

Eciu Tekyiiee IuiacToBoe JaBlI€HHE HW3MEHSAETCS Jake B 2 pa3a IO CPaBHEHUIO C
NepBOHAYAIILHBIM, TO TUIOTHOCTh He(hTH MeHsieTcsl He Oosee, yeM Ha 3% (TIpH IUIOTHOCTH PHIT
= 750 xr/m°). Ilpu Gombmeii mnotHoctn Heptn  (pum> 750 kr/m°) pasmuma 3a cuer
W3MEHEHUsl IJJaCTOBOrO JAaBiieHHsl cTaHOBUTCA MeHblne 3%. Ilostromy mnpu pacuerax B
00JacTu /1aBJICHUH P>PnacMOXKHO HCIIOJIb30BATh IOCTOSIHHOE 3HAUEHUE IIJIOTHOCTH
IJIaCTOBOM HEe(PTH.

B 3aBucuMOCTM OT KOHCTPYKUMH CKBaXHMH M HMX MECTONOJOXKEHHUS Ha CTPYKType
BO3MOYKHBI CJIETYFOIIIUE BAPUAHTHI:

Hzam<Hpuk u Hzam>Hpuxk
B niepBom cityuae NpHBe/ICHHOE ILIACTOBOE 1aB/IgHHe
Pnanp = P3am + (Hpuk - Hzam)pHIT g 10
Bo Bropom ciyuae

-6
Pamnp = psam - (Hzam- Her)pHIT g 10



1. 3ananue
4.1 JlanHble A5 pacyeToB (M0 BapuaHTaMm) Juist 3a1a4 1 u 2 Haxoxsarcs Brabdmauie |

3amaua 1.
PaccuuraTh npuBeeHHbIE IVIACTOBBIE JABJICHNUS B CKBAKHHAX.

Taoéauna 1
IMapameTpsbl BapuaHThI yc10Bus 321241
CkBakuHa 1 2 3 4 5
Hpng, M 1750 1640 1780 1820 1680
Hsaum, M 1610 1670 1865 1740 1620
Psan, MIla 15 14,3 13,7 16,2 13,1
pHI, Kr/M3 805 803 810 812 807
OtBet, MIla 16,1 14,06 13,03 16,84 13,58

3agaua 2.

Jns yclioBuiM mpeaplayleld 3a1a4d OLICHUTh BIIMSHUE W3MEPEHHs TUIOTHOCTH IJIACTOBOM
He()TH Ha TPUBEACHHBIC IUIACTOBBIC J[aBIEHUS, €CIM BO BCEX YKa3aHHBIX CKBAXXUH
3aMEpPEHHOE JJaBJICHUE BO3POCIIO U COCTABIIACT:

B CKB. 1 — 1,3 psam; B CKB. 2 — 1,45p 3am; B cKB. 3 — 1,6 P 3am;B CKB. 4 —
1.1 Psam; B CKB. 5-1.2 P 3am.

MeToauka peuieHust 3ajia'iu.

Ha nmepBoMm 3Tame paccuuTarh NPUBEICHHBIC TUIACTOBBIC JABICHUS Prnanp,HCIONb3Ys MJIOTHOCTH
w1acToBoil HehTH (PHN) yKaszaHHbIC B TaOJMIE 3a1a4d
Nel, a 3amepeHHBIE JaBICHUSA P 3am PACCUUTATH 10 YCIOBHIO 33Ja4H.

Ha BTOpOM 3Tamne BUUCIUTH HOBBIE 3HAUYCHUSI TUIOTHOCTH TIJIAaCTOBOM HEPTH
P'HIIC YYETOM U3MEPEHUS IJIACTOBOIO JIaBJIEHUS 10 ClIeayolel popmyie:

P —
U= lzam — Usam

TJiepHN — TIOTHOCTH MIAcTOBOH HedTH, Kr/M° (Gepercs u3 3agaun Nel);
Pu— Ko3pduIIenT cxxuMaeMocTH Hedn, 1/MIla (mpuauMaercs pasabM 1*107°1/Mma);
Piam - PACCUMTAHHOE TI0 YCIIOBHIO 3a1aun Ne2 nasnenue ,MI1a;
Psam- 3aMepeHHOE aBieHue, Mna (6epercs u3 3agaun Nel).

Ha  Tperbem  3Tame  ompenenuTb — NpPUBEICHHBIE  IUIACTOBBIE  JIaBJICHUS
P'wmp,ucnionb3ysBennunHb HenkiiHsann3 3a1aun Nel u paccuntanHble U1 COOTBETCTBYIOLINX
CKBaXXHMH P sam u p HIL



Ha mnociegnem 3Tame cpaBHUTh NpPUBEICHHBIC IJIACTOBBIC IABJICHHS, pPacCUMTaHHBbIE Ha
MEPBOM U TPETHEM 3TaIax, U BHIYUCIUTH OTHOCUTEIBHYIO OIMIMOKY O:
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BLIBOJI: W3MEHCEHHE IUIOTHOCTH ILIaCTOBOM He(i)TI/I IIprU U3SMCHCHUU ITUIACTOBOTOAABJICHUS BJIMUACT HaA
IMPUBCACHHOC IJIACTOBOC AABJICHUC.



Onpenenenue naBJjieHUs HacbleHus: HeTu razoMnpu t <tm..

Teopernueckue
cBeJleHusl.

3KCHJ’IyaTaL[I/I$I HOGBIB&IOH_II/IX CKBAXHH CBs3aHa C ©BMCHCHUCM TCMIICPATYPhI B IPOLECCC
HoJbEeMa MPOJYKIUU KaK BCIEICTBUE TEINIOOOMEHA C OKPYXKAIOIUMH FOPHBIMHU [TOPOJIAMH,
TEK W Wu3-32 PabOTHl OTAETHHBIX 3JEMEHTOB IOTPYKHOTO O0OpyI0BaHUS (IIOTPYKHOTO
JJIEKTPOJBUTATENII B YCTAHOBKE IOTPYNKHOIO LIEHTPOOEKHOro Hacoca). YUHUThIBaHUE
BJIMSIHUASL TEMIICPATYphl Ha JaBJICHHUE HACBHIIICHUS (Puac) MO3BOJAET CYIIECTBEHHO MOBBICHTD
TOYHOCTh pacueTa TeXHOJIOTHYECKHUX MPOLECCOB A0ObIYN HEPTH.

Pacuer naBiieHus HacbhlEHUsI B 3aBUCUMOCTU OT TemnepaTyphl (Prac t) IpU MOCTOSHHOM
KOJINYECTBE PACTBOPEHHOTO B He(PTU ra3a MOKHO BblYMCIUTH 1o Gopmyne M./, Ilroda,
IO.H. benosa, u B.II. [IpoHuyka, eciiu U3BECTHO COJIEpPKaHUE B PACTBOPEHHOM I'a3e METaHA U
a3oTa
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r7ie Puac— JaBlieHnEe HACBILEHUS TUIACTOBOM HE(TH ra3oM MpH IJIacTOBOM Temneparype  tua,

MIla; t- Ttexkymas Ttemmneparypa, °C; I'ov— razo
COOTBETCTBEHHO COJCpKAaHUE METaHa M a30Ta B TIa3e OJHOKPATHOTO pa3ra3upoBaHUs

MJIaCTOBOM He(l)TI/I B CTAaHAAPTHBIX YCJIOBHUAX, J0JIM CAWHUIIBI.



1. 3ananue
4.1 JTannble ans pacderoB (10 BapuaHTaM) 3amayd 1 Haxojsarces B Tabnuue 1

3agaua
Paccuntarh n1aBJjieHHe HaChIeHUS HedTH

Taoauna 1
Bapuantsl yciaoBus 3a1a4u
IMapameTpbi 1 2 3 4 5

Tekywmas 50°C 52°C 49°C 54°C 53°C
TeMmieparypa, t
IlnacroBas
TeMueparypa, 82°C 80°C 84°C 88°C 85°C
T
daBJienune
HACBILICHUA NPU 11,2 12,2 11,8 11,0 10,8
IJIACTOBOII t,
Pﬂac, Mlla
I'azoconep:kanue 78,5 76,5 78,0 77,1 78,5
IIACTOBO# ME/e M3/ M3/ M3/l Mo/
HedTH, Go
ILioTHOCTH 854 840 851 845 836
JIerasupoBaHHOi Kr/M° Kr/M° Kr/m° Kr/m® Kr/m®
HeTH, Pun
Conep:xanue
MeTaHa B raze 0,622 0,634 0,598 0,612 0,654
MPH C. Y,Vu
Conep:xanue
a3oTa B rase npu 0,027 0,019 0,022 0,025 0,028
C. Y,Ya

Otser: 9,8 10.96 10.3 9.41 9.3

MlIIa

00" Og
FOM: . h
Pun T

MeToauka peuieHus 3a1a4u
[IpeaBapuTennbHO HEOOXOAMMO TIPUBECTH PA3MEPHOCTH Ta30COAEPKAHMS TJIACTOBON HedTH
Go k p%MCBHOCTI/I ¢dhopmynel (1). 11 TOTO UCHONB3YIOT CIEIYIONIYIO 3aBUCHMOCTb:

rme 10°%- ko>pduimeHT mnepeBoja TLIOTHOCTH, BHIPAKEHHOW B KI/M°, B IIOTHOCT,
BRIpasKeHHYIO B T/M°, Ter =293,15(TeMnepaTypa Hpy CTAHAAPTHEIX YCIOBHAX);
To= 273 (Temneparypa Ipu HOPMAIbHBIX YCIOBUSX).

OmnpenenyB ra30HACBHIIIEHHOCTh, MPHUCTYNAaeM K ONPEACICHHUIO aBJIEHUS HACBIIICHUS
HedTH ra3oM mpH TekyIied Temmneparype mo ¢popmyse (1.1).



OmnpenesieHue 00beMHOT0 KO3 pUUeHTA

TeopeTuvyecKkue CBeIeHMSI.

3.1. Onpegeantsb BAMSIHHE TeMIIEPATYPbI HA IVIOTHOCTD HedTH.
[InoTHOCTH HE(TH B 3aBHCHMOCTH OT TEMIIEPATYPbl MOXKHO PACCUMTATBUCXOJS U3
OTIpeIeJIeHUs] TEPMHUUECKOTO PACHIMPEHHS HEPTH:

[]

(1)

pu (1) =pu (
H+Ug(0-00)

e pu »pu ( t)— mrotHOCTH HedTH MpH 20°C U npu Temmeparype t COOTBETCTBEHHO, KI/M; Ou
- KO3(pQUIMEHT TEPMUYECKOTO paCIIUpEeHuss HePTH, 3aBUCHUMOCTBIO KOTOPOTO OT
temreparypbl B nuanazoHe ot 10 mo 120°C moxkHO mpeHeOpeub M pacCUUTHIBATH €ro IO
dbopmynam:

2,638 (1,169 — pu *10%), ecnm 780< pu < 860 kr/m?

au= 103 * )
1,975 (1,272 - pu *103), ecou 860 < pu < 960 Kr/m®

Bausinme  cogep:kaHusi  raza  Ha
u3MeHenne odbema  HepTH  NpHU
MOCTOSIHHBIX TeMIlepaType U 1aBJIeHHH.

Jlns pactBopeHusi B HePTH raza HEOOXOAMMO MOBBICUTH JAABJICHUE U IPUBECTUCUCTEMY B
paBHOBecHe. YBeIWYCHHE AAaBIICHHUsI YMEHbIIaeT 00beM He(TH, pacCTBOpPEHHUE K€ B HEHl rasa
YBEJIMYUBAET €ro. JTHU JIBa MpoIecca MPOTUBOMOIOKHOTO U3MEHEHUs 00beMa He(hTH MOYKHO
Y4€CTh pa3/IelIbHO BBEICHUEM JIBYX PA3THYHBIX KOIP(PUIIMEHTOB: C)KUMAEMOCTU HEPTH U
«HabyxaHus» ee.

OO0beM HepTH MU PACTBOPEHUU B HEW Traza NpU MOCTOSIHHBIX TeMIlepaType WIaBICHHUU
ra30HaCBIIEHHOCTBIO) ) PACCUUTHIBAIOT IO (hopMyIIe:
N Vur=V :l(l + A ];;r)’ ° (3)
rae V " - 00beM ¢ HeTu IIpu MOCTOSHHBIX JaBJICHUH U TEMIIEPaType B CUCTEME;
H
I'o— oTHomeHue oObemMa rasza, pacTBOPEHHOTO B HE(TH, NMPHUBEAECHHbIE K CTaHAAPTHBIM

YCIIOBUAM; Anze — KO3(1)CI)I/II_II/ICHT U3MEHEHHUS 00bema He(bTH n3-za H3MCHCHHA C€C
HaCBhIIIICHHOCTHU I'a30M:

D = 1073 [4,3 + 0,858 pr+5.2(1 — 1,5T0*10)*103-3,54pu*107] ,

IJie Pu,Pr- IWIOTHOCTH He)TH 1 ra3a, pacTBopsemoro B Hedru, mpu 20°C u 0,1 MITa, kr/m®,
KoadduuneHT A4, paBeH OTHOILIECHHIO

TZieprk — KAKYIIAACA TIOTHOCTh Ta3a, PACTBOPEHHOTO B HEDTH, KT /M.
IIpu sTOM HepTH C pacTBOPEHHBIM B HEH Ta30M paccMaTpUBAaIOT Kak pacTBOD,
MOUMHSIOIIUICS TPaBUILY alTUTUBHOCTHU (a1 TUTUBHBINA — MOTy4YaeMbIi IIyTEM CII0KEHHS):

Vyr=—t H

(4)



ok
—, (6)
rae Ma, Mr— Macchl He(QTH U rasza, KOTOPBIN OJKEH ObITh PACTBOPEH B HEW,
KT Pu - IIIOTHOCT He()TH NPU JABJIECHUU U TEMIIEPATYpe B CUCTEME, KT /M.

Oo0bemubIil KOYPPuUeHT HePTH.

N3menenue o0bema HeTU B pe3ysbTaTe JACHCTBUS IIACTOBBIX JaBJICHUS U TEMIEPATYpPHI,
pPacTBOPEHHOI'O Ta3a, XapaKTepU3yeTcs 00beMHBIMKOI (D (DHUITHEHTOM.
Oo0bemMublii Ko3(ppuuueHTd — 3T0 OTHOHmICHHE 00beMa HE(PTH B IJIACTOBBIX YCIOBUAX
Vi K 00beMy 3TOH ke HedTH IMocie OTAelieHus raza Ha moepxHocTu. OO0beM HedTH B
IUTACTOBBIX YCJIOBUSX TPEBBIIIAET O0bEM Jera3upoBaHHOW He(DTH U3-3a TOBBIIICHHOM
TUTACTOBOM TEMIIEpaTyphl U COACPKAHMS OOIBIIOTOKOJIMYECTBA PACTBOPEHHOTO rasa.
Ho BBICOKOE IJIACTOBOE JIaBJICHHE
00yCJIOBIMBAET HEKOTOpOE CHMXKEHHE o0beMa He(pTH u3-3a ee cxxumaeMoctu. [Toatomy
OpU CHIJKEHHWM JIaBJIC€HHS OT IUIACTOBOIO JI0 JABJICHHUS HACBIIICHHUS] HPOUCXOAUT
YBEJIUYCHUE JTaBJICHUS Heptu. Ilpm  nmocrmxeHun
JABJICHUS HACBIIECHUS U3 HE(TU HAYMHACT BBIICISATHCS PACTBOPEHHBIM Ta3, 4TO BEAET K
YMEHBIIICHUIO ee 00beMa. Ha ymeHbIieHne o0beMa He(hTH BIUSET U CHUIKCHHE TEMIICPATyPhI
OT IJIACTOBOM 10 TemrepaTypbl Ha moBepxHocTd. [Ipu pacuereoObeMHOro K03 duimueHTa
o0beM jerasupoBaHHOW HedTH ompenensiercs B CTaHAAPTHBIX ycioBusax(atMochepHoe

JaBJIeHUEe U temneparypa 20°C). OO6beMHBI

koopduuuent o6bpraHO m3Mensercss ot 1,05 go 1,4.M3BecTHBI HEPTH, Yy KOTOPBIX
00beMHBIN KO UIMEeHT gocTuraeT 3 u OoJee.

OO0beMHBIH K0d(DPHUIHEHT HEPTH MOKHO PACCUUTATH 110 OpMYJIE:
b =1+ Aulo+ au (t—20)—6,5* 10*p, (7)rzme p — naBnenue, N
Jlnst He(Tell B MIACTOBBIX YCIOBUAX 00BEMHBIN KOA(DOUIMEHT B IEPBOMIIPHOIMKEHHH MOYKHO
OIPENEIUTH TI0 hopMyIie:
b =1+ 3*10°T,. (8)

4. 3apaunue
4.1. Jlansble 115 pacueToB (110 BapuaHTam) JUIs 3a1a49u | HaxoaaTcs BTabiuie
1;
4.2. Jlansble 1714 pacueToB (110 BapuaHTaM) IS 3a1a49d 2 HAXOAATCA BTabuue 2;
4.3. Jlansble 114 3a1aun 3 (10 BapMaHTaM) B3STh M3 pelienuii 3ana4 1 u3.

3agaua 1
Haiitu tmotHocTh HedTn CpeTeHCKOro MECTOPOKICHHS TYJIBCKOTO TOPU30HTA TIPH
temmneparype (cM B Tabnuie 1 cBoil BapwaHT), eciau MmiaoTHOCTh ee mpu 20°C paBHa (cM B
tabinue 1 cBoil BapuaHT), 1 HEPTH KHIHOBCKOTO TOPU30HTA TOT'0’KE MECTOPOXKICHHUS MPU
temmneparype (cMm B Tabnuie 1 cBoil BapuaHT), ecnu 1uioTHocTh ee mpu 20°C paBHa (cM B
Tabnuie 1 cBoW BapuaHT).

Taoauna 1

BapuanTsl ycioBusi 3a1a4u
IMapamerpbl 1 2 3 4 5
Temneparypa 68 70 66 69 67
TYJIECKOTO
ropusonTa, °C
[lnotHOCTRIIPH 849 846 845 848 844
t= 20°C, xr/m*




Temmeparypa 73 75 72 73 74
KBIHOBCKOTO

ropu3oHra, °C

[lmoTHOCTBITIPH 893 894 892 895 891
t= 20°C, xr/m®

OrtBeT: Ty IbCKHH 816 813 820 815 819
KBIHOBCKHH, 859 860 858 852 85
KT, M°

MeTtoauka penieHus 3a1a4u.

Hns HeTH TYyIbCKOrO TOpu30oHTAa 10 ¢opmyne (2) ompenensseM Kod(hUIHMESHT
TEPMUYECKOTr0 paciiupeHus HedhTH an, a 1mo ¢opmyie (1) HaxomsT ee IUIOTHOCTH IPH
3aJJaHHOM TemmepaType , Harpumep - p, ( 68 ) u T.11.

AHanornyHo 1yt HeTH KbIHOBCKOTO TOPU30HTA.

3agaua 2.

[Tpu nmpuroToBiIeHUU MPOOHI MIACTOBON HE()TH cermapupoBaHHAs HE(PTH MIOTHOCTHIO (CM B
tabnuie 2 cBoil BapuaHT) npu 20°C u aTMOC(EpHOM NaBICHUHM CKHUMAKOT JIO IJIACTOBOTO
JaBieHus (cM B Tabiuie 2 CBOM BapHaHT) M HArpeBaroT [0 IUIACTOBOW TeMIlepaTypsl (CM B
Tabnuie 2 cBOil BapuaHT). 3aTeM 3Ty He(Th HACBHIIIAIOT MOMYTHBIM T'a30M ILUIOTHOCTHIO (CM B
tabnuie 2 ceoit BapuanT) npu 20°C u 0,1 MIla 10 ra3oHaCHIIIEHHOCTH (CM B TaOJIHIlEe 2 CBOM
BapuaHT) (0O0BeMBI Ta3a, pacTBopseMoro B HepTH, U HepTu mpuBeaeHol k 20°C u
aTMocgepHOMY JaBiIeHui0). OnpenenuTh HaCKOJIbKO yBenmnuutes oobeM 0,5 kr HedTH m3-3a
pPacTBOPEHHOIO B HEH Ta3au KaXXyIIyIoCs MJIOTHOCTh PACTBOPEHHOTO rasa.

Tabéauna 2
BapuaHThI yci10Bus 321241

IMapameTpbi 1 2 3 4 5
[InoTtHOCTE  HEPTHPH 883 889 884 886 887
JKr/M®
[TnacTtoBoe naBneHue 12,7 12,9 12,7 12,5 12,6
P, MIla
ITnacroBas 26 27 25 26 27
temneparypa tus, °C
[notHOCTE  Ta3a P, 1,4 1,7 14 15 1,6
Kr/m®
I"azonaceimesHocTb o, 24,1 26,2 24.3 25,7 26,0
M3/M3
OTBeT: VBenuuenue 33,94* 38,38* 34,07* 37,14* 33,16*
o6bema HepTHAV, M1 106 106 10°6 1076 1076
Ortser: Kaxyuryrocs 560,9 651,3 562,2 583,7 708,0
IOTHOCTb Pric, KT/M°

MeTtoauka peieHus 3a1a4M
B cootBetctBUU ¢ Bhopmyioit (3) cHavyana Hy)KHO ornpenesiuTh 00bem Hedtu 0,5k npu
TUTACTOBBIX JABJICHUU U TEMITepaType.
YMmensblieane oobeMa HeTH H3-3a CHKAaThs €€ J0 JaBieHus (cM B Ta0nuie 2CBOM
BapHAaHT) MOXKHO OIPEJICITUTH I10 (1)opMyJ1e:T
H

AVp == — *Bu pn (9)
Ug I
rae pu— mioTHOcTh Hedu mpu 20°C u 0,1 Mma, kr/M%; Bu — KOOQQHUIMEHT CXUMAEMOCTH
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He()TH, TIPHHAT paBHBIM f, = 6,5*10™ Mna™!; pnr— mmacroBoe nasnenue, MIla.
YBenuueHnue yBenudeHus o0bemMa HeTH H3-3a HarpeBaHUs €€ JI0 TIACTOBOMTEMITePATypPhI
COCTaBHUT:
n
AVi—— * On (trm - 20)(10)
“n
rie auHaiTH 1o Gopmyse (2).
Takum o6pazom, 00beM HeDTH MAGCOU 9/5 KT JIpH IJIACTOBRIX ABJIECHUN UTEMIIEPATYPE COCTABUT:
pasom, $ru Mygeol 5K {1pH IKICTORH patyp
H H p
Tac Ve=Mu/ Pu.
Koaddurnment u3MeHeHus oObema HedTH Ane 13-32 U3MEHEHUs
€CHACHIIICHHS Ta30M PACCYUTHIBAIOT IO opmyrie (4).
YBenudenue oo0bema He(hTH U3-3a paCTBOPEHUS B HEH ra3a COCTABHT:
—_ *__ *
AV =Vur -V, "=V 'L [0 .(12)
Kaxxy1iyrocs IiI0THOCTh PACTBOPSHHOTO T'a3a OonpenesisitoT u3 popmyisi (5)

dar ='—
Urk
3agaya 3
Jlnia ycnoBui 3aiauu 2 paccuutaTh 00beMHBIN koddduiment Hedhtu nogopmynam
(7) m (8).
Otgertsr: 1 Bapuant: b = 1,057, b=1,072; 2 Bapuant: b = 1,1, b =
1,07;3Bapuant: b =1,05,b=1,07; 4papuant: b =1,06; b =1,08;

SBapuant: b =1,056, b =1,07.
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Onpenenenue MIOTHOCTH HeTH B MJIACTOBBIX YCIOBHAX.

1. Teopernueckue cenennus.

IL10THOCTL— OTHOLIEHHE ee Macchl K oOoseMy mpu Temmeparype 20°C u armochepHOM
JaBJICHUH, KOTOPOE U3MEHSETCs B IUPOKUX mpeaenax o 600 mo 1000 KT/M2. OTIPEICTISIOT €€
C TIOMOIIIBIO apEOMETPOB, MHUKHOMETPOB HIIM Becamu Bectdaits.

B nmpakTtuke mMONB3YHOTCS OTHOCHTEIBHOW IUIOTHOCTBIO, KOTOpas YHUCIICEHHO paBHA
OTHONICHHUIO TUIOTHOCTH HEe(TH K TUIOTHOCTU IUCTHILITUPOBAHHOW BOJBI MPH TEMIIEpaType
4°C.

[InoTHOCTP MACTOBOW BOJBI BCEr/la HWXKE JETra3upOBaHHOW HEPTH, YTO OOBICHIETCS
YBEJIMYEHUEM €€ 00beMa B IIACTOBBIX YCIOBHSX 32 CYETPACTBOPEHHOTO rasa.

HO IINIOTHOCTH I1JIAaCTOBBIC He(bTI/I JCIISITCA HaA.
- nerkue ¢ mwiotHocThio Meree 0,850 r/em®;

- TsDKeJIbIE C TUIOTHOCTRIO Gosee 0,850 r/em?.
Jlerkue HEPTH  XapaKTEPU3YIOTCS BBICOKMMIa30CO/ICPIKaHUEM,
TSDKEIIbIE —HU3KHM.
[TnoTHOCTh HEPTHU ¢ PACTBOPECHHBIM B HEH ra30M MOXHO paccYUTaTh odopmysie:

Pur = ()1)
0y + Oo

2. 3apanue
4.1. Jlanubie 1yst pacuetoB (10 BapuaHTam) JUIs 3a7a4u | HaxXOASTCSIB
MpaKTU4ecKon padore 3.

3amaua 1.
Hna ycnoBuit 3amau 2 u 3 (cM mpaktuueckas pabota Ne3 cBoil BapwaHT) paccuMTaTh

IUIOTHOCTH HE(PTH B TUTACTOBBIX YCIOBHUSX.
OtBethl: 1BapuanT: pwr = 867 Kkr/MS, pu= 855 kM3,
2BapuaHT: pur = 847 KT/M>, pur = 872 Kr/M3,;

3BapuaHT: pur = 874 kr/M, pwr = 858 kr/im,

4BapuaHT: pur = 872 Kr/M°, pur = 856 Kr/MS;

SBapuaHT: Pur = 879 Kr/M3, pur = 868 /M3,

12



4.1.

Onpenesnenne ko3ppuumuenTa c:kUMaeMOCTH rasa.

1. Teoperuueckue cBeneHms.

HedTtsuaple ra3bl MOAYMHSIOTCS OCHOBHBIM (PU3MYECKHM 3aKOHAM COCTOSIHUSL HCalIbHBIX
ra3oB, HO C HEKOTOPHIMH OTKJIOHEHHSIMU OT HUX. [/ OLEHKHM CTENEHM 3TUX OTKIOHECHUH
KO3 PHUIMEHT CKUMAEMOCTH Ta3a Z, KOTOPbIA MOKa3bIBAE€T OTHOLICHHE 00HEMOB PEAIbHOTO U
U/ICANTFHOTO Ta30B NP OJHUX M TeX )K€ JABJICHUSAX W TeMmeparypax. UYucieHHOe 3HaueHHE
3TOr0 K03((HUIIMEHTAIIS PAa3HBIX YCIOBHH ONPEAEIseTCsl SKCIIEPUMEHTAIBHBIM ITyTEM.

JInt  cMecu  YIrIeBOAOPOJIHBIX — Tra3oB  BEIMYMHA Z  3aBUCHTOT  IIPUBEACHHBIX
CPEAHEKPUTHYECKUX JAABICHUN U TeMIIepaTyphl:

U
p“p:_pa_6 1)
Hep.xp.
_Ipab
Th —
P (2
ep.xp.
Tac Pepxp = > (ypxp) u Tcp.Kp =X (yTKp),

rze y— 00beMHOE CO/IepKaHNe ra3a JaHHOTO YIJIEBOIOPOAA B JOMIAX €UHULIBI;
Pxp U Tkp — COOTBETCTBEHHO KpUTHYECKHE JaBiieHHEe U Temneparypa B I1a u K.

[Ipy OTCYTCTBUM JTaHHBIX O COCTaBE ra3a MOYKHO JUIsl NPUOJIMKEHHBIX PACUETOB Pepxp U
Tep.xpMOKHO TIOJB30BaThCS TpadukamMu win ¢opmynamu Mcrommuaa A.3., BBIpaKaromuMu
3aBUCUMOCTb CPEIHEKPUTUYECKUX JaBICHUN W TEMIEPATyp OT CpeaHEHd OTHOCUTEIbHOU
IUIOTHOCTH Ta3a:

Pep.xp = (4,937 - 0,464pr.0T.)106, MHa, (3)
Tcp.lcp = 171,5 Pr.or + 97, K. (4)

Haiins pepxp ¥ Tepxp 1o popmynam (1.1) u (1.2), MOKHO ompenenuth Z mo Qopmyie
Hcromuna A.3.:

Z=1- 10_2 (0,76 T3r[p - 9,36 Tr[p +13) (8 — pnp) Prnp- (5)

2. 3ananme
JlanHbIe 17151 pacueToB (110 BapuaHTaM) Jiis 3a1aun | HaxoasaTcs B Tabnure 1.
3anauva 1.

Onpenenuts KOdh(GUIUEHT CKUMAEMOCTH Ta3a B IUIACTOBBIX YCIOBHSX, €CIM M3BECTHO,
YyTO aOCONIOTHOE IUIACTOBOE JaBJICHHEPms,IUIacTOBast Temieparypa Tua,0THOCHUTENbHAS
IUIOTHOCTH T'a3a (10 BO3AYyXY) pr.or. COCTaB raza npuBezieH BTadbmuie 2.

MeTtoauka penieHusi 3a1a4m.
CpenHekpuTuyecKre IaBJICHUS M TeMmreparypa ompenelsitorces mo dopmynam(3) u (4).
[IpuBeneHHbIE TaBICHUE U TEMIIEpaTypa onpeaessrores mo dopmymnam (1) u (2).

. Koadpunment cxxumaemoctu rasza onpenessitor o ¢popmysie (5)
Ta6auna 1
BapuaHTsl ycaoBus 3a1a4u
ITapameTtpbl 1 2 3 4 5

AOCOJIIOTHOE IIACTOBOE 12 10 11 12 11
nasneHue, P, Mlla

IInacroBast 328 312 318 322 324
temrepatypa, T, K
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OtHocuTenbHAS 0,841 0,839 0,840 0,842 0,841
IUTOTHOCTb T'a3a, Pe.om.

OtBeTr 0,69

Tadauna 2CocTaB raza u cpeHEB3BEIICHHBIC KPUTUUECKHE TaBIICHUSI U TEMITepaTypa.

KoMmnonent Oo0BeMHOE Pxp, y Tkp y
bl coJepKaHue10/1U MII Pxp, K Txp
eIUHHNIbI a MII JK
a
CH4 0,75 4,73 3,55 190 143,0
C2Hs 0,08 4,98 0,40 305 24,4
CsHs 0,09 4,34 0,30 370 33,4
C4H10 0,04 3,87 0,15 425 17,0
CsHi2 + B 0,04 3,40 0,14 470 18,8
X 1,0 - 4,54 - 236,6

Pacyer Bsi3kocTH HepTH

Teopernveckue CBeICHU.

Bsskocte HebTH W BOABI 3aBUCHUT B OCHOBHOM OT COCTaBa YIJIEBOJOPOJOB HE(TH,
TEeMIepaTypbl M KOJIMYECTBA PpAacTBOPEHHOro rasa. Ilpum OosblioM raszocoiep)kaHuu
JMHAMAYECKas BS3KOCTbUn TUIACTOBOM HE(TH MOXKET OBITh MEHbBINE BS3KOCTH BOIBI (Ms= 1
mIla*c mpu t = 20°C). Eciu pu= 15 — 20 mIla*c, cylecTBeHHO 3aTpyaHAETCS H3BIEYEHHE
HedTH U3 TUacTa u Hedreoraaya cokpamaercs 1o 10 — 15%. B OuTyMuHO3HBIX TOpOAax
Mu MOJKET JOCTUTaTh
10 £15 Ila*c. B »toM ciyuae wu3BieYb HEPTH MOKHO TOJBKO TIPH BO3JACHCTBUU
TEIUIOHOCUTEISIMU (ITApOM U ropsiueit BOJOM).
Ecnu B HedTu comepkutcs OoJbllIoe KOJIWYECTBO MapaduHa M CMOJ, OHAa IpuoOperaeT
peoJIoTnYecKre CBOMCTBA HEHBIOTOHOBCKHUX XHAKocTel. g ¢uibTpanuu Takux Hedred B
HOPUCTOM cpene HEOOXOAMMO BO3JCHCTBHE TpaJMEHTOB JaBJIEHUs, IPH KOTOPBIX
JOCTUTAIOTCS B KAaMWUIAPAaX HAMpsDKEHHsI, MPEBBIMIAIONINE JUHAMHYECKOE HampsHKeHHe
C/IBUTA.

Bsi3kocTh  MIacTOBBIX BOJ B OCHOBHOM 3aBHCHT OT Temreparypsl. JlaBieHwue,
MHUHepaJIn3alus, KOJTUYECTBO paCTBOPEHHOIO ra3a Majlo BIUSIOT HA HX BSI3KOCTb, U IOITOMY
ee 3Ha4YeHHs 00BIYHO HaxoauTes B mpenenax 0,5 — 2,0 mlla*c.

Pacuer BA3KOCTH Jerazuposannoii negru npu t = 20°C
B npaktuke mo0bam HepTH HE BCerdga AOCTaTOYHO WHGOPMAIMK O HEKOTOPBIX CBOMCTBAxX
HeTH — BA3KOCTH Ma. 1151 onenku Baskoctu Hedtu mpu 20°C ucnomns3yrotes popmymnst M.
JyHromkuHa:

0 O
0,000-0g
S SooT 0,845<p.:< 0,924,
H20 0,000 DOuy npu Prx
1)
0.000-0, 2
o H
T <
HA T oggg,, 0 PHO78 = puc 0845,
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IJIe Mu 20 — OTHOCHTEINIbHAS AUHAMUYEcKas (110 BOJIE) BSI3KOCTh JAETa3HpPOBAaHHOMHE(DTH MpH
20°C u atmochepHOM 1aBiIeHUHU Pus20 = 1MIla*c; pup—OTHOCHUTENBHAS TIIOTHOCTH
nerasuposanHoii Hedr mpu 20°C 1 0,1 mITa.

BsskocTh gerazuposantoii nedru npu 20°C onpenensercs:

Pu 20 = Mg 20 . mus20(2)

Pacuer BsI3KOCTH 1era3upoBaHHOI HePpTH
npu JwodoiTemneparype

3aBUCUMOCTh BA3KOCTH JIETa3uPOBAHHON HEPTH OT TemrepaTypsl BoipaskaeTcsidopmynoi 1.1.

JyHromkuHa: 0
po=_ (ep )*Qd)
Ht Htl
c
IZIe Mnt - OTHOCHUTENbHAA (110 BOJIE) TUHAMHUYECKAs BSI3KOCTh JIEra3supOBaHHOM
He()TH TPU UCKOMOU TemmepaType t;
Mu t - OTHOCHUTENBHAs (110 BOJIE) AMHAMUYECKAs BSI3KOCTh Jiera3upoBaHHOWHEDTH

IIPY U3BECTHOM Temneparype ti;
a — ko3 dunment, onpeaensieMpiid o GopMyIie:
a= (4)
U+ LCE=Do 00 DYoo
b,c— ko3 duIHeHTDI, 3aBUCSIIME OT BSI3KOCTH JEra3upPOBAaHHOW HeDTH W
BBIUHUCIIIEMBIE 110 CJICTYIOIINM 3aBUCHMOCTSIM .

b=252*103 1/°C,c=10 mpu pa>1000; (5)
b =1,44*10° 1/°C,c = 100 npu 10< pu < 1000; @)
b=0,76 * 10 1/°C,c = 1000 mpu < 10. ®)

1. 3apanme
4.1. lannsle s pacueTos (10 BapHaHTaM) 11 3a1auu | Haxoxsarcs Brabmune 1.

4.2. Jlansble 1714 pacueToB (110 BapuaHTaM) IS 3a1a49u 2 HAXOAATCs BTabmuie 2.
3apaua 1

Paccunrarh BA3KOCTH Jera3upoBaHHON HEPTH Y PMAHCKOTO MECTOPOKIACHHUSL.
Taoauna 1

ITapamersl BapuaHTtbl
1 2 3 4 5
PHA 0,85 0,794 0,911 0,885 0,798
Ortser, mlla*c 17,52 2.01 94.83 25.14 2.19
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3agaua 2

PaccuuTath BsI3KOCTH nerazupoBaHHON HehTH NpH tna = 35. 3HaUueHHE Mu 20
B34Tb U3 CBOCTO BApHaHTA 3aa4un 1.

Taoauna 2
IHapamerpbl Bapuanrtbl
1 2 3 4 5
tru 42 39 46 40 38
OtBer
Pemenue
W3 pemieHus npeApAyIIed 3adadd M3BECTHO 3HadeHHEe Ma 20 (Mm 20 = 16, 39).

[IpenBaputenbHo  paccuuThiBaeM kKoddduiument a mo  dopmyne (1.4), npurumas
ko3 dunuentsr b,cB coorBercTBum ¢ (1.7):

U
a — =0,935

0+0,00+ 00~S(00-00) 00 (000 =« 00,00)
[To ¢popmyae (1.3) BbIUKCIIIEM OTHOCUTEIILHYIO BSI3KOCTD J€ra3upOBaHHON He()TH
i 35 = ﬁ * (100 * 16,35)0,935= 10,13
WM BSI3KOCTh JIera3upoBanHoi Hedr nipu tna = 35
pass = 10,13 * Imlla *c = 10,13 mlla *c.

OnpeneneHue MOPUCTOCTH, MPOHNULIAEMOCTH U YAeIbHOHNOBEPXHOCTH HeTecoaep Kaux
nopoa.

Teopernveckue CBeICHU.
[Tox mOpUCTOCTHIO TOPHBIX MOPOJT MOHUMAIOT HATMYKME B HEW MyCTOT (TIOp, KaBEpH, TPELIUH U
T.J.), HE 3alOJIHEHHBIX TBEPABIM BellecTBOM. [IOpUCTOCTh ompeaenseT cnocoOHOCTh MOPOIbI
BMelIaTh B ce0st HePTH (ra3, BOAY).

[To npoucxoxaeHHIO MOPBI U IPYTHE MyCTOTHI B IOPO/JIE MOAPA3AEISIOTCS Ha:

1) MepBuunbie — 06pa3oBaHHBI B MOPAAKE OCAJIKOHAKOIUIEHHS M (DOPMUPOBAHMS
nopoabl. K HUM OTHOCATCS MYCTOTHI MEXIYy 3€pHaMU M YacTULAMU IOPObI,
IPOMEXYTKH MEXIY IUIOCKOCTSIMM HAcJIOEHHUs, MyCTOThI, 0Opa3oBaBILHECS MOCIe
pasnoxkeHus opranu3moB. IlepBuuHas mopuUCTOCTh OOBIYHO HAOMIOAAETCS B IECKaX,
necyaHuKax,KOHIJIoMepaTax ! T.JI.;

2) Bropuunble — 00pa3yioTcs B COOPMHUPOBABIINXCSA MOPOAAX B PE3yNbTaTe IUATEHE3a.

K HuUM OTHOCSTCS TOpBI paCTBOPEHMSI, TPELLIMHBI, BOZHUKILINEB CBSA3H C COKPALIEHUEM

NOpOAbI (OJIOMUTH3ALMs), TPEIIMHBI U IIyCTOTHI, CBA3aHHBIE C KpUCTAJIIU3aLUEH,

TPELMHbI, BbI3BAaHHbIE TEKTOHUYECKUMH SIBICHUSMM, TPEIIMHbBI U IYCTOTHI,

CBSI3aHHBIE C SPO3MOHHBIMUIIPOLIECCAMH.

Bropuunas nopuctocts 00bI4HO HaOII0JaeTCs B KapOOHATHBIX MOPOJax (M3BECTHSIKH,

JOJIOMHTBHI U JIp.)
[TopucTocTh 3aBUCHUT OT B3aUMHOIO PACIHOJIOKEHUS M YKIAAKU 3€peH, (OpMbI 3epeH U
CTENEHM MX OKATaHHOCTH, CTENEHU OTCOPTUPOBAHHOCTH YACTHI], CIAararmlux MOpoay,
HaJIMYUsl LIEMEHTUPYIOUIEro MaTepuaia U T.J. B MPUPOJHBIX YCIOBHUSAX IJIOTHOCTH OOBIYHO
KoJIeOJIeTCsl B 3HAUUTENBHBIX Mpeaenax, T.K. 3epHa MOpPOJbl UMEIOT pa3IMyHble OYepTaHUs,
no3ToMy OoJiee KpyHHbIE MOPbl MOTYT OBITH 3allOJIHEHBI 0OJee MEJIKHMMH 3epHaMH WM
LEMEHTUPYIOIIUM BELIECTBOM.
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IIponnnaemocrs SIBIACTCS BAKHEUILINM [1apaMeTpPOM, XapaKTEPU3YIOLIUM
KOJUIEKTOPCKUE CBOMCTBA IMOPOBI.
IIpoHnaeMoCTHI0O TOPHON MOPOJAbI HA3bIBAETCS CHOCOOHOCTh €€ MPONYCKaTh JKUAKOCTH
wii ra3. OmHu mopoabl (IVIMHBI) MOTYT HMMETh OOJBINYIO IOPUCTOCTh, HO MAajylo
IPOHMIIAEMOCTb, APYrHe (M3BECTHSIKU) — MAJIYIO MOPUCTOCTb, HOBBICOKYIO MPOHHIIAEMOCTb.
Mesx a1y HOPHCTOCTBIO U IPOHHUIIAEMOCTHIO HET (PYHKIIMOHATILHON 3aBUCHMOCTH.
[Iponuuaemocts omnpenensercs pazMepom nop. [loutu Bce ocanouHble MOpPOAb! (IECKH,
NECYaHUKH, KOHTJIOMEpPAaThl, U3BECTHSKH, JOJOMHUTHI) B OOJbIICH MM MEHBIIEH CTENEHH
npoHunaemsl. Ho TMHBI, IJIOTHBIE W3BECTHSAKM M JOJOMMTBI, HECMOTPs MHOIZJA Ha
3HAYUTEIbHYIO IOPUCTOCTh, NPOHHUIIAEMBI TOJBKO Ui ra3a W TOJBKO NpU OOJBIINX
rpaueHTax AaBjIeHUs. ITO 00yCIOBICHO CYOKaNMIUIAPHBIMU pa3MepaMHu Iop.

3.1. VaeinbHas mnoBepxXHOCThL NOPOAbI — BEJIMYUH, paBHAs CyMMapHOM
MOBEPXHOCTHU YaCTUL, IPUXOJAIIelica Ha eAMHUIY o0Bbema oOpasiia.

N3-3a HEOONBIINX pa3MEpPOB OTACIBHBIX 3epEH U OONBINON TUIOTHOCTH UX YHAKOBKH 00Iast
IUIONIA/Ib TOBEPXHOCTH MOPOBOTO IMPOCTPAHCTBA TOPHOM MOPOJABI JOCTUIAeT OTPOMHBIX
pasmepoB. I[logcuuTaHo, YTO MOBEPXHOCTH 3€PEH TPABUIBHOW CcQepudeckoil (OpMBI
pasmepoM 0,2MM, coepskammxcs B 1M° 0HOPOIHOTO TIeCKa, COCTABIAET OKOIIO 29276 M2,
YaenbHas TOBEPXHOCTh HedTecomepiKalux MopoJl HEPTSIHBIX MECTOPOKICHHHN, MMEIOIINX
IIPOMBIIIUICHHOE 3HaYeHHe, KojIeOIeTcs B MHPOKUX mpenenax — or 40000 go 230000 m%/me.
[Toponsl, MMEONNE YAeTbHYI0 TOBepXHOCTh Oonee 230000 m2/M3, HemponwmaeMmsl wiH
ca0onpoHHUIaeMbI(TJIHHBI, TTIMHUCTHIE TIECKH, TIMHUCTHIE CIAHIIBI U T.11.).

1. 3aganue
4.1. launble juis pacyeToB (0 BAPUAHTAM) 3a/1a4i 1 HaXoasATCs BTabIIHIE

1.

4.2. Jlaunble qns pacdyeToB (II0 BApHAHTAM) 3a4aul 2HAXOATCS BTAOIHULE
2.

4.3. Jlaunble 114 pacyeTos (110 BapHMaHTaM) 3aJaul 3 HAXOAATCS BTAOIHUIIE
3.

3apaua 1
Omnpenenutb K03PGUIUEHT 00IIeH MOPUCTOCTH 00pa3iia Mopoabl M, ecauodbeM obpasia
Vo, a 00beM 3epeH B oOpasiie V.
Koaddurment nopuctocTu onpeaensiercsi COOTHOIIEHUEM:

Lo — U3
m=___ (1)
o
Taoauna 1
IHapamerpsbl Bapuanrtbl
1 2 3 4 5

Vo, cm® 2,42 2,35 2,46 2,37 2,40

Vs, em® 2,02 1,98 2,04 2,01 2,01

OtBeT:% 16,5

3anaua 2

Onpenenutpy ko3¢ dULHEHT abCONMIOTHOW MPOHUIIAEMOCTH MOPOJbI IyTeM MPOMYCKAHUS
BO3/1yXa 4yepe3 oOpasen. JnuHa obpasnua L, miomaas ero nonepeuynoro cedenus F. /laBnenue
nepes U 3a 00pa3lioM COOTBETCTBEHHO P1 M P2. Bs3kocTh Bo3myxa B (YCIOBUSIX OIBITA) W;
o0beM Bo3ayxa Ve(mpu aTMoc(hepHOM JIaBICHUH), IPOILEALIEro yepe3 oopaser 3a Bpems L.

Koaddunuent abcontotHoit npoHuiaeMoct K onpenensercs mo popmyie:
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k= 1@
) )
O O
Taoauna 2
IHapamerpsbl Bapuantbl
1 2 3 4 5
L, cm 2,8 2,5 2,7 2,4 2,9
F, cm? 5,1 5,0 51 4,8 5.1
p1, [la 1,3*10° 1,2*10° 1,1*10° 1,1*10° 1,3*10°
p2, Ila 10° 10° 10° 10° 10°
p, mIla*c 0,018 0,017 0,016 0,015 0,018
tc 180 170 185 176 181
Vs, cM? 3600 3600 3600 3600 3600
OTBeT: 0,573*10°%
3agaua 3

OmnpenenuTh yaelbHYI0 MOBEPXHOCTh CIA00CIIEMEHTHPOBAHHOTO MTeCUYaHUKa CIIPOHUIIAEMOCThIO K

M IIOPUCTOCTBIO M.

[TpuOIKEeHHO yeIbHAs TIOBEPXHOCTh SyrONPEICISCTCS PACUSTHBIM IyTEM B3aBHCUMOCTH OT K

u M o ¢popmyre:

Syx = em \/—DQ(3)
rae ¢ — KO3 GUIMEHT 3aBUCAIINN OT Pa3HOPOIHOCTH YacTHII Itecka, ¢ = 0,353.
Taoaunma 3
ITapa- Bapuaunrtsl
METpbI 1 2 3 4 5
K, M2 2,510 3,1%1012 4,5%101 2,9%1012 4,010
m 0,25 0,27 0,21 0,26 0,23
Orser, 27800
M2/

Omnpenesienune ko3¢ GuuneHToB HedTe-,BOIO- U
ra30HACBIIEHHOCTH MOPOIbI.

TeopeTuveckue cBeleHHS.

ConeprkaHue B IycTOTaX FTOPHBIX MOPOJ HEPTH, Ta3a U BOJbI HA3bIBAETCS HACHIILIEHHOCTHIO.
CrerneHb HACBHIIIEHHOCTH IyCTOT, BbIpakaemasi KOdQuIMeHTaMu HepTe -, razo - Hu
BOJIOHACBIIIIEHHOCTH - OJUH U3 TJAaBHBIX IapaMeTPOB, KOTOPBIA YUYMUTHIBAECTCS IPH
OTpe/ieNIeHNH HayaJIbHBIX M TEKYIIMX 3amacoB He(TH U Trasza, kKoddduiuueHTa HedTeoTIaun
wiactoB. OT HACHIIEHHOCTH BO MHOTIOM 3aBHCHT Ipoliecc MHOrogasHoi ¢uibTpanuu B
MIOPOBOM ITPOCTPAHCTBE.

Koapduurent HedreHaCHIIEHHOCTH — 3TO J0Jds oO0beMa MYCTOT B TOpHOH MoOpoje,
3aMoJTHeHHON He(Thio. M3mepsieTrcs B TPOIEHTAaX WIH JOJSIX EAWHUIBL. AHAJIOTHYHO
onpenenstoTcst KO3PGUIMEHTH Ta30 - U BOJAOHACHIIIICHHOCTH.

OOmenpunsTas METOAMKA KOJINYECTBEHHOTO
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ompezeneHuss  He(Tera3oBOJOHACHIIIEHHOCTHOOPA3IIOB
MIOPOJT OCHOBaHA Ha M3MEPEHUHUIIOTEPH MacChl 00pa3ia U 00beMa OTOTHAHHOW M3 HETO BOIBI
MoCJie IKCTPArupoOBaHUsl B YTIEBOIOPOAHOM pacTtBope. OOBeMBI comepikaiieiics B oOpasiax
MOpOJBl BOJABI M HE(PTH ONPENENISIIOTCS TpPU IMOMOIIM ammapara 3akca. Mcmomssys 3Tu
JaHHBIC, BBIYUCIISIOT KOAPPUITUEHTHI HEPTE -, Ta30 - U BOJOHACHIIICHHOCTH IO CJICIYIOIINM
dbopmymnam:
K03 purmeHT HepTEHACHIIIIEHHOCTH

L[] %
Su =
U

K02 PUIHEHT BOJIOHACHIIIEHHOCTH —1)

00

DB * DH
S = 2)
B L0

K02 PUIHEHT ra30HACKHIEHHOCTH
Sr=1- (SHbH + SBbB) (3)

B >tux dopmynax Vu 1 Vi - 00beMbI coziepikanieiicss B 00pasiie HeTH U BOJIBLCM:, Pn—
TIIOTHOCTB HOPOBI, I/cM>; M— K03 GUIMEHT TTIOPUCTOCTH, 10U eanHUIBL, G — Macca
KHUJIKOCTH CoJieprKariieiicss B oopasiie, T; by, Ds — 00beMHbIe K03 PuIneHTH HE()TH U BOJIBI,
JIOJTHA STAHHMIIBL.

1. 3apanme
4.1.  Jlannsie 1y pacueToB (M0 BapuaHTaM) 3a1a4yu | HaxoasTcs Bradnuie 1

3agauya
Omnpenenutd K03 GUIMEHTH HepTEe -, Ta30 - U BOJOHACHIIICHHOCTH IOPOJBI, B 00pasie
KOTOpO# cozepxkutcs HedpTh Vu, Boma Ve; conepxaiasics B oOpasie Macca xuaKocTH G;
IUIOTHOCTH TIOPOABI Pn; KOIDGUIUEHT MOPUCTOCTH M; 0ObeMHBIE KOOPPHUIUEHTH HEDTH U
BOJBI bu, Ds.

Tao6auna 1
ITapameTpbl Bapuanrtsl
1 2 3 4 5
Vi, om® 4,44 4,23 4,56 4,68 4,35
Vi,eM® 4 3,8 41 4,2 3,9
G, 92 94 90 91 92
P, T/eM® 2 2,1 1,9 2,2 2
m 0,25 0,24 0,23 0,22 0,21
D 1,2 1,1 1,3 1,2 1,1
Ds 1,03 1,02 1,01 1,03 1,04
Orser: Su 38,6% 39.4%
Se 34,8% 35.4%
S 17,9% 21%
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Onpenenenne HegTeOTIAYH MJIACTOB IPH BOJOHANIOPHOM peKUMe

IKCILIYATAUMU He(PTAHOH 3aJI€HKHU.

TeopeTnyeckue cBeeHUs
HUcrounukamu SHECPTrUun 06€CH€‘{HBaIOH1€I>'I ABWIKCHUC KXUJAKOCTU M I'a30B B HNPOAYKTHBHBIX
I1acTax, SBJISETCS COOCTBEHHAs IIACTOBAsl SHEPTUsl U DHEPTHUs, M0jJaBaeMas U3BHE — IyTEM
HAar"u€TtaHus B 1JIACThI 11O BBICOKUM HaBJICHHUEM )I(I/II[KOCTGP'I H ra3oB.

OCHOBHBIMU HCTOYHHUKAMH I1JIaCTOBOM SHEPIUU CIIyKaT:

SHEPrus Hallopa IUIacCTOBOW BOABI (KpaeBOM MU MOAOUIBEHHON);
SHEprus pacllIupeHns CBOOOJHOro ra3a (ra3a ra3oBoil mankm);
SHEprus pacIIupeHus: paCTBOPEHHOr0 B HEPTHU raza;

SHEPIHUsl YIPYTOCTH KUIKOCTU U TIOPOJBL;

9Heprus Haropa HedTH (TPaBUTAIMOHHAS YHEPTHS ).
[TnacToBast sHeprust pacxoAyeTcs Ha coBepLIeHHE pabOThl O MEPEMELICHUIO XKUIKOCTEN U
ra3oB U MOABEMY HX Ha MOBEPXHOCTb.

Pexxumom pa0oThbl 3ayiexkel Ha3blBaeTCsl MOSBIEHUE MPEo0JIafaolero BUjaa IUIACTOBOM
SHEPTUU B Ipolecce pa3paboTKU. DHEPreTHUYeCKOe COCTOSHUE 3alie)Kd — TIIaBHBIN (hakTop,
OTPaHMYMBAIOLINI TEeMIbl €€ pa3pabOTKW U IOJHOTY H3BiedeHHs Heptu u raza. Ilo
npeo0iasaroneMy BUAY SHEPTrUM Pa3IndaloT CIEAYIOIINE PEKUMBI pabOThl HE(TIHBIX
3ajexeil:

BOJIOHAIIOPHBII;
ypyruu,
pPacTBOPEHHOI'O I'a3a;
ra30HaIlOPHBIN;

IrpaBUTALMOHHBIN;

CMELIaHHBIE.
IIpu peanbHOl pa3paboTke MECTOPOXKICHUI B OCHOBHOM HCIIOJIb3YIOTCSICMELIAHHbIE
PEXKUMBI.

3aganue
Jlannble s pacyeToB (110 BapuaHTam) 3a1a4u 1
HaxomaTcs Bradmume 1;
Jlannble a5 pacyeToB (110 BapuaHTaM) 3aJauu 2
HaXoJATcs BTaduuue 2.

3agaua 1
ITapamerpbl He(TAHOH 3aJ1€5KM € BOJOHANOPHBLIM PEKUMOM
ompeaejieHbl B
pe3yibTaTe HCCleA0BaHUs OOpa3loB KEpHOB M TeopHu3M4YecKUMU MeTojamu. [Ipu sTom
ycTaHOBIIeHO. UTO cpemHee KOJMYECTBO CBSA3aHHOW BOIBI S M HE(PTEHACBHIICHHOCTHS, B
HaYyaJIbHBIN [TEPUOJ IKCILTyaTallui COOTBETCTBEHHO

paBHBl (CM cBOW BapwanT B Tabmuie 1). B Xxome »dKkcmmyaTanuu 3alekd CpeaHss
BOJIOHACBIIIIEHHOCTH CTalla YBeIHUMBaThCs. Yepes 6 et oHa Oblia paBHA (CM CBOW BapUaHT B
tabmuie 1) a yepes 9 et — (cM cBOM BapuaHT B Tabwuie 1).

Omnpenenuts cpeHUN MPOIEHT HEPTEOTAAUHN AJIs yKa3aHHBIX MEPUOOB BPEMEHH.
MeToauka pelieHus 3a1a4M.

KOBCP(I)I/II_II/IGHT HC(I)TCOTI[E[LII/I B 3aBUCHUMOCTH OT CpCIIHGfI BOAOHACBIIICHHOCTUIIOPOAbL S Ha
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JTAHHBIF MOMEHT HaXxOAUM 10 (opmyIie:
0 =0
Kor=* (1)
0=
rae yucutensb (Ss — S) — KOJIMYecTBO BOJBI, MOCTYMUBIICH B 3aJ€Kb BMECTO TaKOTO JKe
KonmuecTBa 100bITol HedTH, a 3HamMeHarenb (100 — S) - HavyanbHbIH 3anac HedTH. BennunHb

Seu S BbIpaXKeHbI B MPOIICHTAX.

[Tycts Se= 12% u Su= 88%. T.x. cpenHsisi BOJOHACHIIIEHHOCTh CTajla YBEIUYHBATHCS, TO
gepes 6 et S,= 52%, a guepe3 9 ner — 69%.

CremoBarenbHo, HedTeoTaua o popmysie (1) cocraBut:

uepes 6 et Koo =0, 000 wm 00, 0%
o T Oo0-
uepes 9 ner 1 KOO = [, 000 wmm 00, 0%
g 00-0
orl  Hog-nno
Tao6auna 1
BapuaHTbI ycjoBHsI 314K
ITapamerpsbl 1 2 3 4 5
HedrenacwimeHHOCT 81 92 94 86 90
Su
BoxoHACHILIEHHOCTHS 19 8 6 14 10
B
Seuepes 6 jer 48 54 56 50 51
Se uepes 9 ner 52 66 69 61 63
OrtBer:
3agaua 2

Hedtsnas 3anexp, skcIutyaTupyemasl IpU BOJOHAIIOPHOM JBM)KEHUH, UMEET
CPaBHUTEIBLHO OJTHOPOJAHBIN cocTaB mopo. TpedyeTcs: mpubInKEeHHO OLEHUTh HedTeoTnauy
ATOM 3aJIeXH Uil ABYX IepuoaoB BpeMeHH. K KoHIly mepBoro mepuoja noObya He(TH
QucoctaBnanad000 m3/cyT(cm cBoii BapuanT B Tabmuue 2) u Boasl Q,1000 m3/cyT(cM cBoit
BapuaHT B Tabmuue 2). K xoHuy Broporo mepuona aoosua coctaBisiia Heprtu Q.= 1000
m%/cyT(cM cBoit BapmanT B Tabmume 2) m Boasl Q, = 4000 m¥/cyT(cM cBoii BapuaHT B
tabnuie 2). I3BecTHBI BA3KOCTH HE(TH U BOABI B IJIACTOBBIX YCIOBUAX: My = 7,3 MmlIla*c u
He = 1 mIla*c; oobemubie ko3 durenTs! HedTr U Boabl: b, = 1,11 b~ 1 (cM cBoii BapuaHT B
tabnure 2).

MeTtoauka pelieHus 3a1a4M.

[Ipy 0THOBPEMEHHOM MPHUTOKE B CKBAXXMHY HE(TH U BOJIBI IPOIIEHTHOE COAEPIKAHUE BOJIBI
B JJ0OBIBA€MOM CKBOXKHHE OyAeT

c=000 ™k (2)
g+ lp
[TporeHTHOE cosiepKaHme BOJBI  3aBHCHUT OT  BCIMYHHBI (azoBbIx
npoHuiaeMoctei Kariks, BSI3KOCTBIO UnHps ¥ OOBEMHBIX KOA(PPHUIHUEHTOB Dy 1

bs (He(TH M BO/IBI) 1 MOXKET OBITH QIIPE/ICTICHO U3 BEIPAKCHHS

Cz —— s
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©)

rie M — koddduimeHT, 3aBUCAIUNA OT (PU3NYECKUX CBOWCTB IUIACTOBBIX >KHJIKOCTEH,
BBIPA)KACTCSI COOTHOIICHUEM:
BB
M = (4)
Un Un
[Mpu pu= pe u b = be ko3PPummenr M = 1. Yem OGoJble BI3KOCTh U
00beMHBIH KO3 GuUIeHT HeT (IpU HEM3MEHHOM Ws U Ds), TEM MEHbIIIEC 3HAYCHUE MUMEET
koaurment M.
HedreoTnaya 3aBUCUT OT copep:kaHUs BOJBI B 10OBIBAEMOM KUIKOCTH U K03 Puumenta M.
Wmest 3TH U151 CPaBHUTEIILHO OJHOPOIHOTO KOJUICKTOPA, MOXHO ONpeAeinTh HedTeoTaady
(B %) no rpacduky (puc 1).
[penBapurensHo HaxoasTcsiCuM o popmynam (2) u (4).
Jns mepBoro nepuoja:

C,=100 —— =20%; """ 4000+1000
M= _q
103 « 1
7,
10
J1J1s BTOpOTo nepuoja:
C,=100 —__ =80%
40
00
1000 +4000

Benmuunna M 11 BTOpPOro IMepuoja OCTAaeTCs MpEexHEH, paBHo# 1/8, T.K. pu U bu He
U3MCHWINCH. JIis onpenencHus HeQTEOTAaYH 10 MEPUOIaM HCIIOIb3YIOT rpaduk (cMm puc 1),
Ha KotopoM oT Touku 20% Ha ocu abCUMCC MPOBOIATBEPTHKAII J0 IEPECEUCHUsT C KPHUBOM
M= 1/8. Ot HaliJlcHHOW TOYKH TIPOBOJMTCS TOPU3OHTAIL BJIEBO M HAa OCH KOOPAMHAT
HaxomAT Hedreormauy mist mepBoro mepuoaa Kora = 25%. Taxxke Haxomat Hedreormady
s Broporomnepuoaa Korz = 47%.
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Pac. 11,2, I'padux 3asucamoct nedreorna-
4H OT COAEPKAHHA BOAL B J0OLIBAEMON MKA-
KOCTH AAR pasHbiX 3HaqcHufi M

Taoauna 2

Bapuanrtsl
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ITapameTpbl 1 2 3 4 5
Qu1, MY/cyT 3500 4100 4800 3900 4200
Q. 1, M¥/cyT 500 700 800 600 800
Qu 2, M/cyT 500 700 800 600 800
Qs21, M/cyT 3500 4100 4800 3900 4200
i, MITa*c 7.5 7.6 7.8 7.4 7.0
He, MITa*c 1,0 1,1 1,0 1,1 1,0

b 1,06 1,0 1,05 1,1 1,05
Bs 1,0 1,0 1,0 1,0 1,0
OTtBeT
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