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Tunosvie 3a0anusl 0151 KOHMPOJILHOU PpabOmMbL:

1. (I)I/IJII)TpaIII/IOHHO-eMKOCTHI)Ie mapaMeTpbl KOJVIEKTOPOB

3amaunue 1

s Benmuumubl mopuctoctd M=30% (mus 1 BapmanTta) W amamerpa dactun 0=0,20 mMm
OTIPEICIUTEL YICIbHYI0 TIOBEPXHOCTh Sy; (GUKTHBHOTO TPYHTA, paguyc IMOp HACATHHOro rpyHTa R,
MPOHUIIAEMOCTh K MIeaIbHOTO TPYHTA, YACIbHYIO MOBEPXHOCTD M IPOHUIIAEMOCTh PEabHOTO IPYHTA.

3amauue 2

Ky06 ¢ peOpom 1M HanmomHuIM mapamu auamerpoM 10 cMm kaxasiid, a Ky0 ¢ pedbpom 1 cM TouHO
TaK)Ke YJIOXKWIM IIapamMu guameTpoMm 1 MM kaxabid. [lopucrocts, kakoi 3achiiku 0oibiie? OTBer
obocHyTe.

2. 3axon lapcu

3amauue 1

Ompenenuts K0IPGUIUEHT (QUIBTpALUU, MPOHHUIIAEMOCTh M CKOPOCTh (DHIIBTpAllU, €CITU
M3BECTHO, YTO IUIOIIA/b MOMEPEYHOI0 CEUEHUSI TOPU30HTAIBHO PACHOJIOKEHHOr0 00paslia necyaHuka
F=40cwm?, wmHa oOpasma L=20 cM, pa3HOCTh JaBJICHHI HA BXOJE KHUIKOCTH B 00pa3ell U Ha BBIXOJE
Ah=0,1ar, ynenbHbIi Bec sxuakocT v = 1000 kr/m®, nuHAMUYecKknit KOd(GULMEHT BAZKOCTH =5 cI3
u pacxon Q pasen 10 cv®/muH.

[Tpumeuanue: HEOOXOAUMO yUYECTb, YTO NMPHU CTAHJIAPTHBIX YCIOBUAX YJENbHBIN BEC KUIKOCTU
¥ pr= 1360 kr/m3,

3ananue 2

Onpenenutb CKOPOCTh (GUIBTPAIMU M CPEAHIOID CKOPOCTh JBIDKEHHS Ta3a Yy CTEHKHU
THJIPOJIMHAMUYECKH COBEPIICHHOW CKBaXKUHBI, €CJTM M3BECTHO, YTO MPHBEICHHBIN K aTMOC(hEpHOMY
JaBJICHUIO 00BeMHBIA pacxoia raza Q.=0,8 mupxa M3/CyT, paauyc CKkBaxuHbl = 0,12 M, MOITHOCTh
wiacta h=30 M, ero nmopuctocth m=20%, aOCOIIOTHOE JaBJIeHUE ra3a Ha 3a0oe pc= 50 ar.

3aganue 3



UYepe3 aBa OIHOPOIHBIX OOpas3lia MOPHCTOM Cpeibl, COASpXAIIUX TIMHUCTBIE YACTHIIBI, C
LETIBI0 oTpeiesieHnus Ko puiimenTa mpoHUIIaeMocTy U KoddurmenTa GuUiIbTpauy MpomyCKaIu:

a) mpecuyto Boay mnpu t=25°C mpu mepemane aasineHuss Ah = 200 mm pr. cT. ¢ pacxomgom Q=4

cM3/MuH,

B) COJIEHYIO BOJY C yHeldbHBIM BecoM y=1103 kr/M° M BS3KOCTHIO M=2 CII3 NPHU TOH K€ Pa3HOCTH
JIABJICHHMS, YTO U B TIEPBOM cliydae u ¢ pacxogoM Q=0,2 cm®/c. Pasmeps o6pasnos: ammna L=10 cm,

IJI0IA b TToTiepeyHoro ceueHus F=10 cM?.

Haiitu otHomenne k03)HUIMEHTOB MPOHUIIAEMOCTH M (DUIIBTpALMU JUISl CIIydaeB a U B. B xakom u3
CllyyaeB IOJIy4YeHHbIe KO3()(OULIMEHTHI MMEIT MEHbIIME 3HaueHus U noudemy? OtTBeT oOOCHYMTE.
Vuects, uto npu Temmeparype t=25°C s mpecuoit Boasl y=1100 kr/m®, p=lcms, ymenbHblil Bec

YKHUJIKOCTH TIPH CTAaHJIAPTHBIX YCIIOBUAX
¥ pr= 1360 kr/m>,
3aganue 4

Onpenenutb CKOPOCTh GUIBTPAIIUN U CPEITHIOI0 CKOPOCTH JBUKCHHSI IPH TIOCKOPATHATEHOMI
GuIbTpalMu ra3a K CKBa)XHHE B TOYKE Ha paccTosHuH ¢ = 20 M OT IIGHTpa CKBa)KHHBI, C€CIIH
JaBiieHHE B 3TON Touke paBHO p = 90 ar, momHoCTh macta h = 15 m, mopucrocts ero m = 30%, a
MIPUBEICHHBIN K aTMOChepHOMY HaBieHHIO 1e0UT Qar=1,5 Map M3/cyT.

3. I'pannusbl npuMeHnMocTH 3akoHa lapen

3amaunue 1

Onpenenuth 3HaueHue uucia PeiHonbaca no BelpaxkeHusiM IlaBnosckoro, lllenkaueBa u
MWUIMOHIIMKOBA Y CTEHKU TUAPOJMHAMUYECKH HECOBEPIIEHHONW MO XapaKTepy BCKPHITHS HEPTIHON
CKBa)XMHBI, €CJTM M3BECTHO, YTO AKCILTyaTal[HOHHAsI KOJIOHHA MeppopupoBaHa, Ha KaKIOM ITIOTOHHOM
METpe KOJIOHHBI mpocTpeneno 10 orBepcruii guamerpom o = 20 MM, MoOmIHOCTH Iutacta h=10m,
pOoHHUIIaeMOoCTh miacta k=2 i, mopucrocte M = 20%, ko3huIMeHT BA3KOCTH HehTH M = 5 cm3,
m10THOCTH HedyTi p = 870 Kr/M° M 1e6UT CKBaXUHBI cocTapiuseT 150 m3/cyT. CpaBHUTH MOTyYEeHHBIE

3HA4YCHUA Yuciia PeﬁHOHLHC3 C KPUTHYCCKHMMHU 3HAYCHUSAMU U CACIATh COOTBETCTBYIOIIMC BBIBOABI.

3amauue 2

Onpenenuth paguyc Npu3abOMHON 30HBI Iy, B KOTOpOH HapymieH 3akoH Jlapcu, mnpu
YCTAaHOBUBLIEHCA IIOCKO-paHadbHONM (QUIABTpAlMM HJI€ATBHOTO Ta3a, €CIM M3BECTHO, 4TO
TIPUBEIEHHEIH K aTMOC(EPHOMY JABIEHHIO TeOUT CKBAKUHBEI Qur =2MIpA M%/CyT, MOIIHOCTH IIACTA
h = 20 M, nmporunaemocts K = 1,2 1, mopuctocTh miacta M=25%, quHaMUYeCKHi KO3(DUITHEHT
BS3KOCTH Ta3a B IUIacTOBBIX ycnoBusax 1 =0,02 cn3, MI0oTHOCTH ra3a mpu aTMoc(epHOM J1aBJI€HUU U
IJIACTOBOI TeMmepaType pam = 0,7 Kr/m®

[Ipumeuanue. B pemenun wucnonb3oBaTh uucio PeitHonbaca mo ¢opmyne M. I

I

MUJUTMOHIIIMKOBA Rer = s

u 3a Re,, B3sAThH HIDKHEe 3HaYeHue Re,, = 0,022.

3amanue 3

JleOuT ra30BOM CKBa)XWHBI, MPHUBEACHHBIM K aTMoc(hepHOMY JaBIEHUIO MpPH IJIACTOBOM
temneparype Qu—=2+108 M%/cyT, abcomoTHoe naBnenue Ha 3a60e p.=100at, MomHoCTH mmacta h= 20
M, kK03 durieHT moprcroctu rwiacta M= 25%, koaddurpent nporunaemoctu K=1,6 1, cpenHuii
MOJIEKYJISIpHBINA Bec raza M=18, nuHamuyeckuii K03(pPUIHEHT BA3KOCTH B IJIACTOBBIX YCIOBHUSX M
= 2,5 cn3, remneparypa miacta 45°C.

Omnpenenutb, UMeeT 1 MecTo (uuibTpanus mo 3akoHy Jlapcu B mpu3aboiHOW 30HE
COBEPIICHHON CKBaXXUHBI pagnycoM = 10cMm. MomnekynspHbiii 00beM Tra3a cocTaBisier 22,4 MOJb/II.
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4. YcTaHOBMBIIASICS NMOTEHUMAJIbHAS OTHOMepHasi puibTpanus

3amaune 1

Onpenenuty nasneHue Ha pacctossHuM 20 u 200 M OT CKBa)XKMHBI IIPU IIOCKOPAAHAIbHOM
YCTaHOBUBILEMCS JIB)KEHUU HEC)KUMAEMOW KHUAKOCTHU 0 JIMHEHHOMY 3aKoHY (GuibTpanuu. bynem
CUUTATh, YTO MpoHHIAeMocTh Iuiacta K=1,5 1, mommocts miacta h=20 M, naBieHue Ha 3aboe
ckBaxuHBI pc=80 ar, pagumyc ckBaxuHbl = 12,4 cm, ko3ddummeHT Bs3koctn HehTH U=6 CII3,
miotHOCTH Hedtu p=0,870 1/M° 1 BecoBoii nebut ckpaxunbl G=180T/cyT.

3aganue 2

Onpenenuth Bpems 1, 3a KOTOpOE 4YacTHIA KHIAKOCTH IMOJOWIET K CTEHKE CKBAKHHBI C
paccrosiaus =300 M, nponunaemocts tiacra K=1,5 1, Ba3kocth HepTH U=5 cm3, genpeccust BO
BceM Iuiacte paanycoM R=1 kM cocraBiser Ap=20ar, MomHOCTh Iacta h = 20 M, mopHUcTOCTH
wiacta M = 25%, paanyc ckBaxuHsl = 10 cwm.

3aganue 3

Kak n3menutcs ne0ut ckBakuubl Q mpu yBeIMUEHUH pajinyca CKBaXUHBI BTpoe?
1) JIBmKeHre MPOUCXOUT 1O JIMHEHHOMY 3aKOHY (DMIIBTPALIUH.
2) @unbTpanys MPOUCXOIUT 110 3aKoHy KpacHonoabckoro.
Hauanenbiit pamuyc ckBaxunsbl [:=0,| M. PaccTosiHue 10 KoHTypa nutanus Ry=5 km.

3amauue 4

Haiitn u3menenue nepenaga JaBiaeHUss Ap IpU YBEIUYEHUU pajnyca CKBaKUHBI BUETBEPO,
IIpY KOTOPOM JE€OUT OcTaeTcst mpekHUM. PaccMoTpers /Ba cilydas, Kak B MPEIbIIYLIEM 3a/JaHUU.
HauaneHblit paguyc ckBaxunbl [c=0.] M, paccTosiHue 10 KOHTYpa muTaHus Ry = 1 kM.

3aganue 5

Bo ckonbko pa3 HEOOXOAMMO YBEIMUYUThH PaUyC CKBaXKHHBI, YTOOBI A€OUT €€ Mpu MpOuuX
PaBHBIX YCIOBHSIX yTPOMJICA?
1) JIBr>xkeHune )KUIKOCTH MPOUCXOAUT 10 3aKoHy Jlapcu.
2) XKunkocts puinbTpyercs mo 3akony KpacHomnomnbckoro.
Hauanensiit pamuyc ckBaxunsl [¢=0,| M. PaccTosinue 10 konTypa nutanus R«= 1 km.

5. /IBHM:KeHHe JKMAKOCTH B IUIACTE C HEOAHOPOAHOM MPOHULIAEMOCTbIO

3amaune 1

Onpenenutp NeOUT IpPEHAXHOW rajeper Npu yCTaHOBUBLIEHCS (QMIBTpalMM KUAKOCTU IO
3akoHy Jlapcu B HEOOHOPOJHOM IO NPOHHULIAEMOCTH IUIACTE, €CIM H3BECTHO, YTO ITPOHUIIAEMOCTH
tacta Ha jaiuHe |1 = 2 km nmocrosiaaa u paBHa K1=800 m, a Ha qmnae 12=500 M B nmpu3aboitHO# yacTn
TUIacTa yMEHbINAeTCsl JTMHEHHO OT 3HadeHus Ki no 3HaueHums K2=80 ma. JlaBineHue Ha KOHType
nutanus px=100 at, naBneHue Ha 3a0o0e rajmepen pr=75 aT, TUHAMUYECKUA KOA(DOUIIMEHT BI3KOCTH
p=>5 cm3, MouHoCTh miacta h=15 M, mupuHa puisTpanonHoro motoka B=600 m.

3amauue 2

Ilo manHBIM npezu;mymeﬁ 3aJa4yd HalTu pacupCacICHUC NaBJICHHUA B IJIACTC.

6. YcranoBuBmasics Iiockasi puiabrpanus s;kuakocT. MHTepdepennns cKkBaxkuH



3amanue 1

Onpenenuth neOUT OaTaped M3 YETHIPEX CKBAXXUH PACIHOJIOKEHHBIX BAAlM OT KOHTYypa

MUTAHUSI, U OJIHOM CKBAXKMHBI, HAXOMSIICHCS B LIEHTpE (CM. PUCYHOK), €CJIM M3BECTHO, YTO BCE
CKBaYKMHBI HAXOJSATCS B OJIMHAKOBBIX YCIIOBUSAX: paauyc Oatapen R1=200M, paccrosiHue 10 KOHTypa
nutanus R—=10kM; paauyc ckBakuHbl Ic=0,1M; MomHOCTh iacta h=10 M, IOTEHIMAT Ha KOHTYpE
nutaHus Q=40 cM?/ceK; TIOTEHIAN Ha CKBaXKUHE Pc=30 cM?/CeK.

Tunosvie 60NpPOCHI K IK3AMEH) !
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Mozenu GpUIbTPAaMOHHOIO TeUSHUS, (QIIIOMJIOB U KOJJIEKTOPOB

OcCHOBHbBIE XapaKTEPUCTUKU MOPUCTON cpenbl (HOPUCTOCTh, MPOCBETHOCTb, IPOHUIIAEMOCTH).
VctuHHas cpegHssi CKOPOCTh U CKOPOCTb (MIIBTPALUM, CBsI3b MEXIy HHUMHU. [lapameTpsl
TPEIIUHHOMN CPEJIbl.

3akoH Jlapcu. HmxkHsAsS M BepXHss I'paHULBI NPUMEHMMOCTH 3akoHa Jlapcu [uisi mopucTout
cpeasl. Kpurepun npuMeHMMOCTH 3aKOHa Jlapcu 71l MOPUCTOM CPEbI.

[ToreHnnan nmoss CKOpPOCTEM M BbIpaxkeHHe Ui 3akoHa Jlapcu uepe3 noteHuuan. OCHOBHOE
ypaBHEHHE MOTEHIIUAIBHOTO (QUIBTPALMOHHOIO TEUEHUS.

3akoH [lapcu 11 TpemMHHOM cpenbl. Kpurtepunm npuMeHuMoctH 3akoHa J[lapew i
TPEUIMHHOMN CpEebI.

XapakTepHble OCOOEHHOCTH TpeIMHHO-TIopUcTOol cpeabl. Cucrema auddepeHnnanbHbIX
YPaBHEHUH ISl TPEIIMHHO-TIOPUCTOMN CPEJIbI.

BHemHue W BHYTpEHHHE TpaHUYHbIE YCJIOBUS i JAuddepeHInanIbHOro  ypaBHEHUs
OTHOCHUTEJIbHO MOTEHIIMAJA. 3aMbIKAIOIIHE COOTHOIIECHHUS.

[TpsamonuHeiHo-napayuienbHbIil ToTok. IlnockopanuaneHelii noTok. PaguansHo-chepuueckuit
oTok. IIpumepsr.

Obmee nugdepeHnanibHOEe YypaBHEHHE MOTEHIMAIBHOIO OJIHOMEPHOIO MOTOKAa. BhlpakeHus
JUI TIOTEHIMaa ¥ Ae0uTa II0CKOPaIualbHOI0, IPSIMOJIMHEHHO-TapallIeIbHOTO U PaJuaIbHO-
chepuuecKoro TeueHu.

[ToTenmman HeCKMMAEeMOM KUIKOCTH B HeslehopMupyeMoM (TTIOpUCTOM) TIIacTe.

[Torennuan HecKMMaeMOH JKUKOCTH B 1e(hOpMUPYyEMOM (TPEIIMHHOM) IIJIacTe.

[ToTentman ynpyroi >kHIKOCTH B HEAE(POPMHUPYEMOM TLIIACTE.

[Torenmuan cxxumaeMoi KHUIKOCTH (Taza) B HeZeGopMUpyeMoM (TIOpUCTOM) IJIacTe.
VYpaBnenue [Jromton.

Koadduuuent npoaykruBHocTH. Pa3MepHOCTD.

Henpeccus u BOpOHKa JIETIPECCUMN.

WNuaukaTopHas 3aBUCUMOCTb U MHAMKATOPHAs [UarpaMmma.

HapucoBath 11 00bsICHUTD IpauKy 1aBIEHUS, CKOPOCTU (HUIBTPALIUU IJIs1 HEC)KUMaEeMOM
KHUJKOCTU B IOPUCTOM U TPELIMHHOM IUIACTaX.



19.

20.

21.

22.
23.
24,
25.
26.
217.

28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

38.

HapucoBatk 1 00bACHUTH I'paduKU AaBICHUS, CKOPOCTH (PUIBTpAIMU I HECHKIMAEMON
KHUJKOCTHU U raza B MOPUCTOM ILJIacTe.

HapucoBatbk 1 00bSACHUTh HHAUKATOPHBIC AUATPAMMBI JUISI HEC)KUMAEMOM KUIKOCTH B
MIOPUCTOM U TPELIMHHOM IUTacTax. B kakux koopanHaTax HaZ0 CTPOUTH IUArPaMMBbI, YTOOBI
IIOJIYYUTh IPSIMOJIMHENHBIE 3aBUCUMOCTH.

HapucoBaTh 11 00BSICHUTD HHMKATOPHBIE JUArpaMMBbl JJIsi HEC)KMMAeMO JKUIKOCTH U ra3a B
IIOPUCTOM IIJIacTe. B KakuX KoopAMHATax HaJl0 CTPOUTH JUarpamMmbl, YTOObI OTYYUTh
MPSIMOJIMHEIHbBIE 3aBUCUMOCTH.

CooTHolleHre 1e0UTOB pEaTbHOTO U COBEPUICHHOTO Ta30B MPH OJIMHAKOBBIX YCIOBHUSX.
[TpuHIMNIHATBFHOE OTINYHE 3aBUCUMOCTH JJIsl 1€0UTa YIPYTOM )KHIKOCTH OT HEC)KUMAEMOM.
Bunbl HecoBepiieHCTB cKBaKUHBI. COBEpILIEHHAs! CKBaYKUHA.

IIpuBeaenubiii paguyc. OTHOCUTEIIBHOE BCKPBITHE.

Panuyc 30HBI BIUSIHNS HECOBEPIIEHCTB 110 CTEIIEHU U XapaKTEPy BCKPBITHUS.

Bnusinue pagnyca CKBaKMHBI Ha €€ MPOU3BOAUTEIBHOCTD MPU JTMHEWHON QUIbTpaly U
Pa3IMYHbIX TUIIOB OHOMEPHOI'O TEUEHHUSI.

OcHoOBHBIE TapaMeTPhl TEOPUH YIPYTOro PeKUMA.

KoadduimenT ynpyro€MKoCcTH 1iacra.

KoadduimenToM nbe30npoBOAHOCTH ISl YIPYTOH KHIKOCTH.

KoaddunmenTom mpe30npoBOIHOCTH IS Ta30BbIX TIACTOB.

[Tapametp Dypse.

YpaBHEHME MTbE30ITPOBOAHOCTH YIPYIOM )KHUIKOCTH.

[TpuTOK K CKBa)XMHE B IJIACTE€ HEOTPAHUYCHHBIX Pa3MepOB (YIPYTUN PEKUM).

[IpUTOK K CKBaXXHMHE B IJIACTE€ KOHEYHBIX PAa3MEPOB B YCIOBHUSX YIPYTOBOJOHAMOPHOTO M

3aMKHYTOYIIPYTOTo PEXXKUMOB.
[Tepunomuueckn paboTaromas CKBaKHHA.

Onpez[eneHI/Ie KOJIJICKTOPCKUX CBOMCTB INIacTa IIO JaHHBIM HCCICOOBaHUsA CKBaXHH

HECTallMOHAPHBIMH METOJAMHU.
HeycranoBuBmiasicst puibTpaliys raza B mopucToii cpene. YpaBuenue JlelibeH3ona.



