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Tunosvie 3a0anus 015 KOHMPOALHOU PAdOMbL:

1. ®DUabTPANMOHHO-eMKOCTHBIE MapaMeTPbl KOJLUIEKTOPOB

3amanue 1

Jis Bemmuwmabl Topuctoctd M=30% (mis 1 Bapmanta) m amamerpa dactury d=0,20 MM
OTIpEeACTUTh yAETbHYI0 MOBEPXHOCTh Syx (PMKTHBHOTO T'PyHTa, paguyc MOp HAeaIbHOro rpyHTta R,
MIPOHHUIIAEMOCTD K HJICaTbHOTO TPYHTA, YICIbHYIO MOBEPXHOCTh U MPOHHUIIAEMOCTh PEaIbHOTO TPYHTA.

3amanmue 2

Ky6 ¢ peOpom 1M HanonHunu mapamu auamerpoM 10 cM kaxblil, a Kyo ¢ pedpom 1 cM TOUHO
TaKXkKe YJOXKWIM IapamMu auaMeTpoMm | mm kaxabiid. [lopucrocts, Kakoit 3ackinku 6onbuie? OTBeT
obocHy#HTE.

2. 3axon [lapcu

3amanue 1

Onpenenutds KodQPUUUEHT (GUIBTpAMK, TPOHULIAEMOCTh U CKOPOCTh (WIBTPALUHU, €CIH
M3BECTHO, YTO IUIOMIAb IMOMEPEYHOT0 CEYCHUSI TOPU3OHTAIIBHO PACIIOI0KEHHOTO o0pa3iia ecyaHuKa
F=40c™m?, munHa obpasia L=20 cM, pa3HOCTh JaBICHMI Ha BXOJE KUIKOCTH B 00pa3el U Ha BBIXOJIE
Ah=0,1lar, ynenpHbIi Bec xunkoct Yy = 1000 KI/M>, TMHAMAYIECKUI KOA(PUITMEHT BSI3KOCTH U=5 CT3
u pacxoz Q pasen 10 cM*/Mun.

[Tpumeuanue: HEOOXOAUMO YY€CTh, YTO TIPH CTAHAAPTHBIX YCIOBUSIX yACITBHBIA BEC KUIAKOCTH
Y pr= 1360 kr/™°.

3amanue 2

Omnpenenute CKOPOCTh (UIBTPAMH W CPEAHIOK CKOPOCTh JBIDKEHUS Tra3a y CTEHKH
THJIPOAMHAMHUYECKN COBEPILIEHHOM CKBaXXMHBI, €CIIM M3BECTHO, YTO NMPUBEACHHBIH K arMochepHOMY
NaBJIeHUI0 00beMHBIH pacxon raza Qar=0,8 Mupa M>/cyT, pamuyc CKBaKHHBI re= 0,12 M, MOIIHOCTB
wiacta h=30 M, ero nopuctocts m=20%, aGCoIIOTHOE JaBieHuUE raza Ha 3aboe p.= 50 at.

3amanue 3



Yepe3 1Ba OXHOPOAHBIX OOpaslia MOPHUCTOM CpPEAbl, COAEPXKALIMX TIIMHUCTHIE YaCTHIIBI, C
LIeJIBIO OTpeieieHus K03 uumenTa npoHuIaeMocTi U K03 uunenTa GuibTpanuu NpoIyCcKalu:

a) npecuyto Boay npu t=25°C npu mepenane ngasienus Ah = 200 mm pT. cT. ¢ pacxomom Q=4

CM>/MUH,

B) COJIEHYIO BOAY C YAeldbHbIM BecoM y=1103 Kr/M> M BSI3KOCTBIO P=2 CII3 NP TOH ke pa3HOCTH
JaBJIeHHs, UTO U B NIEPBOM ciiydae u ¢ pacxogoM Q=0,2 cm’/c. Pasmepsl o6pasiios: amunHa L=10 cM,

IIomab nonepeyHoro ceyenus F=10 cm?.

Haiitu otHomenne ko3¢ duiimeHToB npoHnaeMocT M GpuIbTpauy A caydaeB a U B. B xakom u3
cllydaeB TMOJy4YeHHbIe KO3(DPULIMEHTHI MMEIOT MEHblIMe 3HadeHus U nodemy? OTBeT oOOCHyiiTe.
YuecTh, uto npu Temmepatype t=25°C s npecHoii Boasl y=1100 kr/m>, p=lcm3, yaenbHbIH Bec

JKUJIKOCTH TIPU CTAHJAPTHBIX YCIOBUSIX
Ypr= 1360 KF/M3.
3amanue 4

OnpenenuTb CKOPOCTh GUIBTPALUHU U CPEHIOI CKOPOCTh IBMKECHUS TP IIIOCKOPAIHaTIbHON
GuIbTpaluu raza K CKBa)XMHE B TOYKE HAa PAcCTOAHUMU I' = 20 M OT LIEHTpa CKBa)XKHUHBI, €CIIU
JlaBlieHUE B 3TOM Touke paBHO p = 90 aT, MomHoCTh miuacta h = 15 m, nopucrocts ero m = 30%, a
NpUBEIEHHBIH K aTMochepHOMY faBienuio 1e6uT Qar=1,5 Mupa M>/cyT.

3. I'pa"nuubl NPUMEHUMOCTH 3aKoHA lapcu

3amanue 1

Ompenenuth 3HadeHue uucia PeitHonmbaca mo BelpakeHusim IlaBmoBckoro, IllenkadeBa u
MuIMoHIIMKOBA Y CTEHKU TUAPOAMHAMHYECKHA HECOBEPIICHHOMN MO XapaKTepy BCKPBHITHUS HE(DTAHOM
CKBa)XXHMHBI, €CJIM M3BECTHO, YTO HKCILTyaTallMOHHAS KOJIOHHA MeppOpHpOBaHa, Ha KaXKIOM IIOTOHHOM
MeTpe KOJOHHBI npocTtpeneHo 10 orBepctuii nuamerpoM do = 20 MM, MomHOCTh Iutacta h=10mM,
MPOHUIIaeMOCTh Tiacta k=2 1, mopucrocth m = 20%, K03h(UIUEHT BA3KOCTH HEPTH M = 5 CII3,
maoTHOCTh Hedtn p = 870 Kr/M> 1 1eOUT CKBaXXKUHBI cocTaBiseT 150 m>/cyT. CpaBHUTH TIOTydeHHbIE

3HAa4YCHU 4HuCiia PeﬁHOHBI[C& C KPUTUYCCKHUMHU 3HAUYCHUSAMU U CACIATh COOTBCTCTBYIOIINUC BBIBOIBI.

3amanue 2

Onpenenuth paauyc npu3aboiHON 30HBI TIxp, B KOTOpOil HapymieH 3akoH J[lapcu, mnpu
YCTAHOBMBIIEHCS IUIOCKO-pPagUalbHOM (DUIBTpALMM HMACAIBHOTO Ta3a, €CIM HW3BECTHO, 4YTO
TIpUBEIEHHbIN K aTMOC(EpHOMY NaBICHUIO A€OUT CKBaKUHbI Qar =2MIp/ M>/CyT, MOLIHOCTD MIACTA
h = 20 M, nporumaemocts k = 1,2 1, mopucrocts mracta m=25%, TUHAMHYECKHA KOA(PDUITHESHT
BSI3KOCTH Ta3a B IUIACTOBBIX ycsoBusX M =0,02 cm3, IIIOTHOCTh ra3a npu aTMoc(hepHOM JaBIECHUN U
IJIACTOBOM TeMneparype pam = 0,7 kr/m>

[Ipumeuanune. B pemenun wucnonws3oBath uuciao PelHompaca mo dopmyne M. ]l

Pk
Munnunoniukosa Re,, =————

» 3 U 3a Rexp B3ATh HUKHEE 3HAUEHUE Rexy = 0,022.

3amanue 3

JleObuT Tra30BOM CKBaKWHBI, MPHUBEACHHBI K aTMOC()EepHOMY MAaBIECHUIO MPH ILIACTOBON
temnepatype Qar=2+10% M*/cyT, abcomoTHOE naBnenue Ha 3a60¢e pe=100at, MomHOCTH maacTa h= 20
M, KO3QUIMEHT mopucTocTu miacta m= 25%, koaddunuent nponunaemoctu k=1,6 1, cpennuit
MOJIEKYJISIPHBIA Bec raza M=18, nuHaMuuecKkuii Ko3PHUIUEHT BI3KOCTH B TUIACTOBBIX YCIIOBHSX M
= 2,5 cm3, Temnepatypa miacta 45°C.

Onpenenutb, uUMeeT JU MecTo QuiubTpamus mo 3akoHy J[lapcu B mnpuzaboiiHoil 30HE
COBEpIIECHHON CKBaXUHBI painycoM re= 10cMm. MomnekynspHslil 00beM ra3a coctaBisieT 22,4 MOJb/II.
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4. YcTaHOBHBIIAsICS MOTCHIUAJIbHAsA OTHOMEPHAasK (l)m]prauml

3amanue 1

Onpenenuty gasneHue Ha pacctosHuu 20 u 200 M OT CKBa)XKMHBI IPU IIOCKOPAIUAIEHOM
YCTaHOBMBILEMCSI JBM)KEHUHM HEC)KUMAEMOH JKUAKOCTH IO JIMHEHHOMY 3aKoHY ¢GuibTpauuu. bynem
CUMTaTh, YTO MPOHUIIAEMOCTh miuacta k=1,5 n, MommHocTh miacra h=20 M, naBneHue Ha 3aboe
CKBaXUHBI pc=80 ar, paanyc CKBaXWHBI o= 12,4 cMm, KO3pGUIUEHT BA3KOCTH HEPTH L=6 cm3,
wioTHocTh Hedtn p=0,870 T/M> 1 BecoBoi 1e6uT ckBakunbl G=180T/CyT.

3amanue 2

Onpenenuts Bpems t, 3a KOTOpOE YacTHLA KMIKOCTU IMOJOWIET K CTEHKE CKBAKUHBI C
paccrostaus r0=300 M, mpoHHIaeMocts miacta k=1,5 1, BA3KOCTh HEPTH U=5 cH3, JeTpeccHus BO
BceM miacte paauycoM R=1 km cocraBmser Ap=20at, MomiHoCTh miacta h = 20 M, MOPUCTOCTH
miacta m = 25%, paguyc CKBaKuHbl rc= 10 cm.

3ananue 3

Kak n3menutcs neOuT ckBakuHbl Q NpH yBETMUEHUH painyca CKBaXXKUHBI BTpoe?
1) JIBrKeHrne MpOUCXOAMT 1O JIMHEHHOMY 3aKOHY (DPMIIbTpALIUH.
2) ®unbTpalys IPOUCXOANT MO 3aK0HY KpacHOIOIbCKOTO.
Hauanbnelii panuyc ckBaxunsl 1.=0,1 M. Pacctostane 10 koHTypa nutanus Rx=5 km.

3amanue 4

Haiitn n3meHenue nepenaga naBieHuss Ap IpH YBEJIMYEHUU paJdyca CKBaXMHBI BUETBEPO,
IIpU KOTOPOM AEeOUT ocTaeTcsl MpekHUM. PaccMoTpeTh /Ba citydas, Kak B IPEIbIIyIIEM 3aJaHUU.
Hauanbnslii panuyc ckBaxunsl 1c=0.1 M, paccTosiHue 10 KOHTYpa NUTaHus Rk = 1 kM.

3amanue 5

Bo ckonbko pa3 HEOOXOAMMO YBETUYUThH PaJUyC CKBa)KHUHBI, YTOOBI JEOUT €e MpH MpPOUYuX
PaBHBIX YCIOBUAX yTPOUIICS?
1) ABu>keHUE KUIKOCTH IPOUCXOIUT IO 3akoHy Jlapcu.
2) XKunkocth GpuibTpyeTcs 1Mo 3akoHy KpacHOmosibekoro.
Hauanbnslii panuyc ckBaxunsl 1.=0,] M. Paccrosiane 10 koHTypa nutanust Rx= 1 k.

5. IBM2KeHHE KUIKOCTH B ILJIACTE C HEOJHOPOAHOM NPOHUIIAEMOCThLIO

3amanue 1

Onpenenuth OeOUT OPEHAXKHOW rajeped MpU YCTAHOBUBIIEHCS (GUIBTPALIUU >KUIKOCTH TIO
3akoHy Jlapcu B HEOJHOPOJAHOM MO MPOHHUIIAEMOCTH IUIACTE, €CIM M3BECTHO, YTO MPOHUIIAEMOCTH
miacta Ha anuHe I = 2 km noctosiHHa 1 paBHa Ki=800 Mz, a Ha npiune 1,=500 M B mpu3zaboiiHoii yacTu
IJIacTa yMEHbIIaeTcsi JuHEHHO OT 3HaueHus Ki g0 3HadeHust k=80 mu. [laBmenue Ha KOHType
nuTtanus px=100 ar, naBieHue Ha 3a0o0e ranepeu p,=75 aT, AMHAMUYECKUN KOA(DOUIHEHT BA3KOCTH
p=5 cm3, MmomHOCTh iacta h=15 M, mupuna GunsTpanuonHoro noroka B=600 m.

3amanue 2

[To naHHBIM DpeabIAYyIIEH 3aJa4i HAUTU PacIpEeACIICHUE TABICHUS B ILIACTE.

6. YcranoBusmasicst Iniockasi puiabrpanus xuakocTu. MHTepdepeHnns CKBaKuH



3amanue 1

Onpenenuth neOUT Oataped M3 YETHIPEX CKBAXHH PACHOJOKEHHBIX BAAJUM OT KOHTypa

MUTaHUS, ¥ OJHOW CKBAXMHBI, HAXOMSAIIEHCS B ILEHTPE (CM. PHCYHOK), €CITH HM3BECTHO, YTO BCE
CKBQ)XMHBI HaXOMATCSI B OJJMHAKOBBIX YCIOBUAX: panuyc O6arapen Ri=200M, paccTossHHE 0 KOHTypa
nmutanus Ri=10kmM; paanyc ckBaxxuHbl 1:=0,1M; MOmHOCTH macta h=10 M, MOTEHIMA HA KOHTYpE
ruTanus O«—=40 cM?/cek; OTEHIMA Ha CKBaXnHE (=30 cM?/cex.

Tunosuvie B0NPOCHL K IK3AMEHY !

N —

10.
11.
12.
13.
14.
15.
16.
17.
18.

Monenu GuIBTPALIMOHHOTO TeUEHUsI, (PIIOMIOB U KOJJIEKTOPOB

OcCHOBHbBIE XapaKTEPUCTUKU MOPUCTOM cpesbl (IOPUCTOCTh, MPOCBETHOCTh, IPOHUIIAEMOCTB).
HctuHHAs cpeqHssl CKOPOCTh U CKOPOCTh (MIIBTPALlUH, CBsI3b MEXIy HHUMHU. IlapameTpsl
TPEIIUHHON CPEIbI.

3akoH Jlapcu. HmxkHAsS M BepXHsAs I'paHULBl NPUMEHMMOCTH 3aKoHa Jlapcu [uisi mMopucTOM
cpensl. Kpurepun npuMeHuMocTH 3akoHa J{apcu 11 mopucTon cpeibl.

IToreHnnan nmosns CKOpocTedl W BbIpakeHHe Ui 3akoHa Jlapcu uepe3 noreHuuan. OCHOBHOE
ypaBHEHHE MOTEHIMAIHHOTO QIIBTPAIIMOHHOTO TCUCHHS.

3akoH [lapcu nns TpemMHHOM cpenbl. Kpurepunm npumeHnMoctu 3akoHa J[lapeu it
TPELIMHHON CPEJIbI.

XapakTepHble OCOOCHHOCTH TpEIMHHO-NIopUcTO cpeabl. Cucrema audQepeHnrambHbIX
YPaBHEHUH Il TPEUIMHHO-TIOPUCTON CPEBI.

BHemHne W BHYTpeHHHE TpaHWYHbIE YCIOBUS i AupdepeHnnanbHoro  ypaBHEHUS
OTHOCHUTEJIbHO MOTEHIIMAJA. 3aMbIKAIOUIIE COOTHOIIECHHUS.

[TpsmonuHeitHO-napauienbHbld MOTOK. [InockopanuansHblii moTok. PagnansHo-cdepudeckuit
noTok. IIpumepsr.

Obmee nuddepennnanbHoe ypaBHEHHE MOTEHIIMAIBLHOIO OJHOMEPHOIO MOTOKAa. BhipakeHus
JUIs TIOTEHIMaa U AeOuTa II0CKOPaIualbHOI0, IPSIMOJIMHEHHO-TapalIEIbHOTO U paJiuaibHO-
cepuvecKoro TeYeHUH.

[ToTenman HeCKMMaEeMOM KUJIKOCTU B HenepopmMupyemMoM (TOpUCTOM) TUTACTE.

[Torennuan HecKMMaeMON )KUJKOCTHU B 1e(hOpMUPYEMOM (TPELIMHHOM) TIACTE.

[Torenmman ynpyroi *HuIKOCTH B Hele(hOpMUPYEMOM I1jIacTe.

[ToTenmuan cxxumaemMon )XuakocTu (ra3a) B HeaehopMHUpyeMOM (TIOPUCTOM) TIIACTE.
YpaBnenue /romntou.

Koaddurmument npoayktuBHOCTH. Pa3mMepHOCTS.

Jenpeccusi 1 BOpOHKA AETIPECCUM.

WNuaukaTopHas 3aBUCUMOCTb U MHAMKATOPHAs IHarpaMMa.

HapucoBatb 11 00bACHUTH TpadUKH 1aBICHUS, CKOPOCTH (PUIBTpAIMU JJI1 HECKUMAEMOM
KUJKOCTU B IOPUCTOM U TPEUIMHHOM IUIACTaxX.



19. HapucoBats 1 00BSICHUTB TPaQUKH TABICHUS, CKOPOCTH (DMITBTPALIAH JIJISI HEC)KMMAEMOU
YKUJKOCTHU U Ta3a B IOPUCTOM ILJIacTe.

20. HapucoBath 1 0OBSICHUTH UHIAUKATOPHBIC TUATPAMMBI TSI HEC)KUMAEMOM KUKOCTH B
MOPUCTOM U TPEIIUHHOM IUTacTax. B Kakux KoopAWHATaX HAJ0 CTPOUTH AUArPAMMBI, YTOOBI
TOJTYYUTh TIPSIMOJIMHEHHBIC 3aBUCUMOCTH.

21. HapucoBatb 1 00BSICHUTh MHAUKATOPHBIE TUATPAMMBI JUISl HEC)KMMAeMOM KUIKOCTH U ra3a B
MMOPUCTOM IIIacTe. B KakuxX KOOpAMHATAX HAJIO CTPOUTH JUArPAMMBI, YTOOBI MTOTYYUTh
MPSMOJIMHEHBIE 3aBUCHMOCTH.

22. CooTHOUIEHHE JEOUTOB PEATLHOTO U COBEPLICHHOIO I'a30B MPU OJUHAKOBBIX YCIOBHSIX.

23. [IpuHIMNHATBEHOE OTINYHE 3aBUCUMOCTH JJIsl Ae0UTa YIIPYTOM AKUAKOCTH OT HEC)KMMAEMOM.

24. Buabsl HECOBEPIIEHCTB CKBaXXUHBI. COBEpILIEHHAS] CKBAYKHHA.

25. IlpuBenennslii paguyc. OTHOCUTEIBLHOE BCKPBITHE.

26. Pagmnyc 30HBI BIUSTHUS HECOBEPIICHCTB MO CTETICHU U XapaKTepy BCKPBITHSL.

27. BniusiHue paguyca CKBaKUHBI Ha €€ MPOU3BOAUTEILHOCTD MIPHU TUHEHHON QUIbTpAIIUH U
Pa3IUYHBIX TUTIOB OJTHOMEPHOTO TCUCHHUS.

28. OCHOBHBIE MAPAMETPBI TEOPUH YIIPYTOTrO PEXUMA.

29. Koappunment ynpyro€éMKocTH miacra.

30. KoadduimeHTOM Mbe30npOBOAHOCTH ISl YIPYTOM KHIKOCTH.

31. KoadhdurmmeHTOM 1Mbe30mpOoBOIHOCTH ISl Ta30BBIX IUIACTOB.

32. ITapametp Dypsne.

33. YpaBHEHHE MHE30IIPOBOTHOCTH YIIPYTOM KUAKOCTH.

34. [IpUTOK K CKBa)XMHE B IJIACTE€ HEOTPAHUUYEHHBIX Pa3MepOB (YIPYTHHA PEKUM).

35. IIpuTOoK K CKBaXMHE B IJIACTE KOHEYHBIX PAa3MEPOB B YCIOBUAX YNPYrOBOJOHATIOPHOTO U
3aMKHYTOYIIPYTOTr'O PEKHMOB.

36. Ilepuoamdecku padoTarorias CKBaKUHA.

37. OnpeneneHue KOJJIEKTOPCKUX CBOMCTB IUIacTa IO JAHHBIM MCCIEIOBAaHUSA CKBaXUH
HECTallMOHAPHBIMH METOJaMHU.

38. HeycranoBuBmiasicst hpuiabTparys ra3a B TOpUCTOl cpene. Y paBHeHnue Jleiiben3ona.



