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MOJITOTOBKH
HamnpasieHHoCTh

[udpossie TexHOTOTUU B TeO(DU3UKE

(mpoduib)
dopma 00yueHus OYHas
Kadenpa-pazpadorumnk Kadenpa sxcnepumeHnTanbHON GU3UKH
Brimyckatonias xkagenpa Kadenpa sxcnepumeHTanbHoi GU3nKu

Tunosvie 3a0anust 0151 KOHMPOJILHOU PpaboOmbl:

1. ®uAbTPALMOHHO-eMKOCTHBIE apaMeTPbl KOJLIEKTOPOB

3amauue 1

Jns Benmumnbl nopuctocth M=30% (s 1 Bapuanta) um aumamerpa uactur 0=0,20 mm
OIPEACTHUTh YICIbHYIO TOBEPXHOCTh Sy; (UKTHBHOTO TPyHTa, PaJUyC MOp HAEAIBHOro TpyHTa R,
MPOHUIIAEMOCTh K MJIeaIbHOTO TPYHTA, YACIBbHYIO OBEPXHOCTh M IPOHUIIAEMOCTh PEaJbHOTO IPYHTA.

3amanue 2

Ky06 ¢ peOpom 1M HanmonmHMIM 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 KOIPGUIUEHT (QUIBTpALUU, MPOHHUIIAEMOCTh M CKOPOCTh (DHIIBTpAlliU, €CIU
M3BECTHO, YTO IUIOIIA/b MOMEPEYHOI'0 CEUEHUSI TOPU30HTAIBHO PACHOJI0KEHHOr0 00paslia necyaHuka
F=40cwm?, wmHa oOpasma L=20 cM, pa3HOCTh JaBJICHHI HA BXOJE KHUIKOCTH B 00pa3ell U Ha BBIXOJE
Ah=0,1ar, ynenbHbIi Bec sxuakocTd v = 1000 xr/m®, nuHAMuUUYecKknit KOd(GULMEHT BAZKOCTH =5 cI3
u pacxon Q pasen 10 cv®/muH.

[Tpumeuanue: HEOOXOAUMO yUYECTb, YTO MPHU CTAHJAPTHBIX YCIOBUAX YJIEIbHBIN BEC KHUIKOCTH
¥ pr= 1360 kr/m3,

3ananue 2

Onpenenuts CKOPOCTh (WIBTPALUMU U CPEIHIOD CKOPOCTh JBM)KEHUS Taza y CTEHKHU
TUIPOJIMHAMUYECKH COBEPUICHHOW CKBaXXUHBI, €CJIM M3BECTHO, UYTO MPHUBEAEHHBIN K aTMochepHOMY
JIABIEHNIO 00BEMHBIH pacxon raza Qu=0,8 Mupa M%/cyT, pammyc CKBaKUHBI Ic= 0,12 M, MOIIHOCTb
mwracta h=30 M, ero mopuctocth m=20%, aOCOTIOTHOE JaBiIeHUe ra3a Ha 3a0oe pc= 50 ar.

3aganue 3

Uepes aBa OAHOPOIHBIX 00paslla MOPUCTON Cpebl, COAEpXAIIUX TIMHHUCThIE YacTHIIbI, C
LEJIBIO OTIpeieieHns K03 (PUIIMeHTa MPOHUIIAeMOCTH U K03 uIMeHTa GUIbTPaluy MPOMyCKaIH:



a) mpecHyto Bony mpu t=25°C mpu mepenane naenenuss Ah = 200 mm prt. cr. ¢ pacxomom Q=4
cM®/MuH,

B) COJIEHYIO BOJY C yHedbHBIM BecoM y=1103 kr/M° u BS3KOCTHIO M=2 CII3 HPU TOH K€ Pa3HOCTH
JABJICHHMS, YTO U B IIEPBOM cliydae u ¢ pacxomoM Q=0,2 cm’/c. Pa3meps o6pasnos: ammna L=10 cm,
IJI0IA b TToTiepeyHoro ceueHus F=10 cM2.

Haiitu otHomenune k03h)HUIIMEHTOB MPOHUIIAEMOCTH M (DUIIBTpALMU JUISl CIIydaeB a U B. B xakom u3
CIly4aeB IOJY4YeHHbIE KOI(PPUIMEHTH HMEIOT MEHbIIue 3HadeHus u nodeMy? OTBeT 00OCHYITE.
Vuects, uto npu Temmeparype t=25°C s mpecuoit Boasl y=1100 kr/m®, p=lcms, ymenbHblil Bec
KHUJKOCTU IIPU CTAHAAPTHBIX YCIOBUSAX

¥ pr= 1360 kr/m>,

3amaune 4

Onpenenuts CKOPOCTh (QWIBTPAIIMM M CPEIHIOK CKOPOCTh JBMIJKCHUS TMPH IUIOCKO-
paauanbHOM (UIBTPALMK ra3a K CKBaXMHE B TOYKE HAa pacCcTOSHUM I = 20 M OT LIEHTpa CKBa)KUHBI,
€CIIU JIaBJICHUE B 3TOi Touke paBHo p = 90 ar, momHOCTh macta h = 15 M, mopucTocTh ero M =
30%, a IpUBENEHHbII K aTMOC(EPHOMY AaBIeHMIO 1e0UT Qu=1,5 Mipa M/cyT.

3. I'panuubl npuMeHnMocTH 3akoHa dapcu

3amauue 1

Onpenenuth 3HadeHue uucia PeifHonbaca mo BelpaxeHusMm IlaBnosckoro, IllenkadeBa u
MWUIHOHIIMKOBA Y CTEHKH THAPOJMHAMUYECKA HECOBEPIICHHOW MO XapaKTepy BCKPBITHS HEPTSIHON
CKBA)XMHBI, €CJIM U3BECTHO, YTO HKCIUTyaTal[MOHHAsI KOJIOHHA NeppopUpoBaHa, Ha KaKIOM ITIOTOHHOM
MeTpe KOJIOHHBI mpocTpeneno 10 orBepcruii muamerpom Oo = 20 MM, MomHOCTh Iuracta h=10wm,
npoHUNaeMocTh Iacta k=2 x, mopucrocte M = 20%, koadduuueHt Bs3koctd Hedt m = 5 cms,
mwioTHOCTH HedTu p = 870 Kr/M> U 1e6UT ckBakuHBI cocTaBnsgeT 150 M%/cyT. CpaBHUTH HOJTyYEeHHBIE
3Ha4yeHus yucia PeiiHonbca ¢ KpUTHYECKMMHU 3HAUEHUSIMU U CJIeNIaTh COOTBETCTBYIOLINE BBIBOIBI.

3amauue 2

Omnpenenuts paanyc Npu3aboiHON 30HBI Iy, B KOTOpPOH HapymieH 3akoH J[lapcu, mnpu
YCTAaHOBUBILEHCS IUIOCKO-PaAMaIbHON (UIBTpalluu HA€adbHOrO Ta3a, €CIM W3BECTHO, YTO
TIpUBEeHHBIH K aTMOC(EPHOMY JaBICHUIO AEOUT CKBAKUHBI Qar =2MJIpA M>/CYT, MOIITHOCTD TIACTa
h = 20 m, nponunaemocts K = 1,2 1, mopuctocTh miacta M=25%, nuHaMuueckuii Ko3pduimeHt
BSA3KOCTH ra3a B IUIacTOBBIX ycinoBusax m =0,02 cn3, IIOTHOCTH raza Mpu aTMOC(hEepHOM JaBJICHUHN U
TIaCTOBOH TeMIeparype pam = 0,7 Kr/M>

[Ipumeuanue. B pemenun wucnonp3oBath uuciao Peitnonmpaca mo dopmyne M. .

Pk
MUJTHOHIIIMKOBA Rer ==

mp

u 3a Rey, B3saTH HIDKHEe 3HaueHue Rey, = 0,022.

3amanue 3

JleOuT Ta30BOM CKBaKWHBI, MPHUBEACHHBIM K aTMOCHEpPHOMY [aBICHHUIO TpPHU IJIACTOBOM
temneparype Qu=2+10°8 M%/cyT, aGcomoTHoe naBrenue Ha 3a60e p.=100at, MomHOCTH mmacta h= 20
M, KO3(hGUIIMEHT opUCTOCTH Tacta M= 25%, ko3 duimeHT npouunaemoctu K=1,6 1, cpeanuii
MOJIEKYJISIpHBIN Bec raza M=18, nuHamuueckuil KO3QGUIMEHT BA3KOCTHU B IJIACTOBBIX YCIOBUSX M
= 2,5 cn3, Temneparypa miacta 45°C.

Omnpenenutb, uUMeeT JM Mecto (uibTpanus mo 3akony Jlapcu B mnpu3aboifHON 30He
COBEPIIIEHHONW CKBaXHWHBI pamuycoMm fc= 10cm. MonexkynspHbiii o0beM raza cocrtaBisier 22,4
MOJIB/I.

4. YcTaHOBHBIIASICS MOTEHIUATbHASI OAHOMePHasi puabTpanus



3amaune 1

Onpenenuty nasneHue Ha pacctossHuM 20 u 200 M OT CKBa)XKMHBI IPU IIOCKOPAAHATIBHOM
YCTaHOBUBILIEMCS JIB)KEHUU HEC)KUMAEMOW KHUAKOCTHU 0 JIMHEHHOMY 3aKOHY (uibTpanuu. bynem
CUUTATh, YTO MpoHHIAeMOocTh Iuiacta K=1,5 n, mommocts miacta h=20 M, naBieHue Ha 3aboe
ckBaxuHBI pc=80 ar, pagumyc ckBaxuHbl = 12,4 cMm, kodddumueHT Bs3koctn HehTH U=6 CII3,
miotHOCTH Hedtu p=0,870 1/M° 1 BecoBoii nedut ckaxunbl G=180T/cyT.

3amauue 2

Onpenenuts BpeMs 1, 3a KOTOpOe 4YacTUIA KHUJIKOCTH MOJOMIET K CTEHKE CKBAXKUHBI C
paccrosiaus =300 M, nponunaemocts tiacra K=1,5 1, Ba3kocte HepTH U=5 cm3, genpeccust BO
BceM Iuiacte paguycom R=1 km cocraBimsier Ap=20at, moriHocTh miacta h = 20 M, mopucroctsh
wiacta M = 25%, paauyc ckBaxuHsl = 10 cm.

3amanue 3

Kak n3menutcs ne0ut ckBakuubl Q pu yBeIMUEHUH pajinyca CKBaXXUHBI BTpoe?
1) JIBmxeHre 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 CKBaXUHBI BUETBEPO,
IIpY KOTOPOM JE€OUT OcTaeTcst mpeKHUM. PaccMoTpeTh /Ba cilydas, Kak B MPEIbIIyLIEM 3a/aHUU.
HauaneHelit paguyc ckBaxunbl [c=0.] M, paccTosiHue 10 KOHTYpa nmuTaHus Ry = 1 kM.

3aganue 5

Bo ckosbko pa3 He0OXOAMMO YBEIMUYUTHh PAJUYC CKBAKUHBI, YTOOBI AEOUT €€ IpU MPOUYUX
PaBHBIX YCIOBHSIX yTpousics?
1) JIBnKeHue XUIKOCTH MMPOUCXOAUT 1O 3aKoHY [apcu.
2) Kuakocts punpTpyercs 1o 3akoHy KpacHononbckoro.
HavanbeHbiit paguyc ckBaxunbl 1c=0,| M. Paccrosinue 10 koHTypa nmutanus Ry= 1 km.

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

3amaune 1

Onpenenuts NeOUT ApeHaXKHOH rajeped NpHU yCTAaHOBUBIIEHCS (UIBTPALMU KUIKOCTH TI0
3akoHy Jlapcu B HEOJHOPOJHOM IO MPOHULIAEMOCTH IUIACTE, €CIU H3BECTHO, YTO IMPOHUIIAEMOCTh
riacta Ha JuiHe |1 = 2 km nocrosinHa U paBHa Ki=800 mj, a Ha amuae 12=500 M B mpu3aboiiHoil yacTu
IUlacTa yMEHbBIIAeTCsl JIMHEHHO oT 3HadeHWs Ki 1o 3HadyeHws K2=80 ma. JlaBneHume Ha KOHType
nuTanus px=100 aT, naBieHue Ha 3ab0e rajepen pr=75 aT, AMHAMHUYECKUI KO03()(DUIUEHT BI3KOCTH
=5 cm3, MOIIHOCTH t1acta h=15 M, mupuHa GuIsTparnonHoro moroka B=600 m.

3anmanue 2
[To maHHBIM TIpEABIAYIIEH 3a1a4l HAWTH pacIpeeICHNE TaBJICHUS B IJIacTe.
6. YcranoBuBLasics IV10cKas puiabTpanus ;kuaKocTH. MHTEpdepeHnus: CKBaK1UH

3amauue 1



Omnpenenuth neOuT Oatapen W3 YETHIpEX CKBAXHH DPACHOJOXKEHHBIX BJIAIM OT KOHTYypa
MUTaHUS, U OJHOW CKBa)KUHBI, HAXOMAIIEHCS B LEHTpe (CM. PUCYHOK), €CIM M3BECTHO, YTO BCE
CKB)XMHBI HAXOJATCS B OJIMHAKOBBIX YCIOBUAX: panuyc O6arapen R1=200M, paccTosiHue 10 KOHTypa
nutanus R—=10kM; paguyc ckBakuHbl Ic=0,1M; MomHOCTh macta h=10 M, IOTEHIMAI Ha KOHTYpE
nutanus Q=40 cM?/cek; HOTeHIUAN Ha CKBaXKUHE (=30 cM%/CexK.

Tunogvle 6onpocwl Kk dK3ameHy no oucyuniune «lloozemuas 2uopoouHamuray

=

Mozenu GUIbTPAaMOHHOIO TeUSHUS, (QIIIOMJIOB U  KOJJICKTOPOB

2. OCHOBHBIE XapaKTEPUCTHKH MOPHCTOM Cpeabl (IOPUCTOCTh, MPOCBETHOCTD, MMPOHUIIAEMOCTH ).
VctuHHas cpegHssi CKOPOCTh U CKOPOCTh (MIIBTPALUM, CBsI3b MeXAy HHUMHU. [lapameTpsl
TPELIUHHOMN CPEJIbl.

3. 3akon Jlapcu. HwxHss n BepXHss TpaHULBl NPUMEHMMOCTH 3akoHa [lapcu s mopucroi
cpeasl. Kpurepun npuMeHMMOCTH 3aKOHA Jlapcu 1l MOPUCTOM CPEbI.

4. TloreHuman mojsi CKOPOCTeH M BbIpakeHue [uid 3akoHa Jlapcu yepe3 moreHiuan. OCHOBHOE
ypaBHEHHE MOTEHIIUAIBHOTO (PUIBTPALIMOHHOTO TEYECHHUS.

5. 3akon [lapcu nans TpeuHHOM cpeabl. Kpurepum mnpumeHuMoctu 3akoHa J[lapcu s
TPEUIUHHOMN CPEebI.

6. XapakTepHble OCOOCHHOCTH TPEIIMHHO-MOPUCTOM cpeasl. Cucrema auddepeHIaIbHbIX
YPaBHEHUH ISl TPEIIUHHO-TIOPUCTOM CPEJIbI.

7. BHemHMe M BHYTPEHHHME TIpaHUYHbIE YCIOBHS Ui Ju(p(epeHIHaTbHOrO YpaBHEHHS
OTHOCHUTEJIbHO MOTEHIIMAJA. 3aMbIKAIOIIHE COOTHOIIECHHUS.

8. IlpsmonuHelHo-apamienbHbli noTok. [InockopaauanbHblil moTok. PaananbHo-cdepuueckuit
oTok. IIpumepsr.

9. OOmee muddepeHaTIbHOE YpaBHEHHE MOTEHIUAIBHOTO OJHOMEPHOTO MOTOKa. BhIpaskeHus
JUI TIOTEHIMaa ¥ Ae0uTa II0CKOPaIualbHOT0, IPIMOIMHEHHO-IapajlIeIbHOTO U PaJuaIbHO-
chepuuecKkoro TeueHu.

10. IoreHnnan HeCXKMMAeMOH KHJIKOCTH B Hele(hOpMHUPyeMOM (TIOPHCTOM) TIJIacTe.

11. TToTeHuman HeC)KUMaeMO KUAKOCTH B IepOPMUPYEMOM (TPELIMHHOM ) ILIACTE.

12. TloreHnan ynpyroi >kHIKOCTH B HeJle(hOPMHPYEMOM TLTACTE.

13. TToTeHuuman cxxuMaeMoH KUIKOCTH (ra3a) B Heie(hopMUpyeMoM (ITOPUCTOM) TLIACTE.

14. YpaBuenue /lronton.

15. Koa¢¢unueHnt nporyKTUBHOCTU. Pa3mepHOCTb.

16. Jlenpeccus 1 BOPOHKA JICTIPECCHUH.

17. naukaTopHas 3aBUCUMOCTb U MHIMKATOpHAsI UarpaMMa.

18. HapucoBath 1 00BSICHUTE TpaduKu JaBICHHSI, CKOPOCTH (QHIIBTPAIIUH IS HEC)KUMAESMOM
KUJKOCTU B IOPUCTOM U TPELIMHHOM IUIACTaX.

19. HapucoBatb 1 00BSICHUTH TpadUKK AaBICHHS, CKOPOCTH (PHITBTPAIIUH IS HEC)KUMAECMOM

KHUJKOCTHU U ra3a B IOPUCTOM IIJIacTe.



20.

21.

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

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

36.
37.

38.

HapucoBats 1 00BbSCHUTH HHIUKATOPHBIE TUATPAMMBI TSI HECXKIMAEMOM KHUJIKOCTH B
MIOPUCTOM U TPELIMHHOM IUTacTax. B kakux koopanHaTax HaJ0 CTPOUTH UArpaMMbl, YTOOBI
MOJIYYUTh TPSIMOJIMHEHHBIE 3aBUCUMOCTH.

HapucoBaTh 11 00BSICHUTD HHIMKATOPHBIE JUArpaMMBbl JJIsi HEC)KMMAeMO JKUKOCTH U ra3a B
MTOPUCTOM IIacTe. B KakuX KOOpAMHATAX HAJIO CTPOUTH AMATPAMMEI, YTOOBI MTOJYIHUTh
MPSIMOJIMHEIHBIE 3aBUCUMOCTH.

CootHoreHne AeO0UTOB PEATbHOTO U COBEPIICHHOTO Ta30B MPH OJMHAKOBBIX YCIOBHUSX.
[TpuHIMNIHATBFHOE OTINYHE 3aBUCUMOCTH JJIsl 1€0UTa YIPYTOM )KHIKOCTH OT HEC)KUMAEMOM.
Buasl HecoBepiieHCTB ckBakUHBL. COBEpIIIEHHAsI CKBAKMHA.

[IpuBeaenubiit paguyc. OTHOCUTEIIBHOE BCKPBITHE.

Pannyc 30HbI BIUSIHUSL HECOBEPILIEHCTB 10 CTEMIEHU U XapaKTEPy BCKPBITHUA.

Bnusinue pagnyca CKBaKMHBI Ha €€ MPOU3BOAUTEIBHOCTD MPU JTMHEWHON QUIbTpauy U
Pa3IMYHBIX TUIIOB OJITHOMEPHOTO TCUCHHUSI.

OcHoBHBIE TapaMeTPhI TEOPUH YIPYTOTrO peKUMa.

KoadduimenT ynpyro€MKoCcTH miacTa.

KoaddunmenToM nbe30npoBOAHOCTH sl YIPYTOM KHIKOCTH.

KoadduimenToM 1mbe30mpoBOTHOCTH IS Ta30BbIX TIACTOB.

[TapameTtp Dypse.

YpaBHEHHE MHE30ITPOBOTHOCTH YIIPYTOM KUIKOCTH.

[TpuTOK K CKBa)XKMHE B IJIACTE HEOTPAHUYCHHBIX Pa3MepOB (YIIPYTUN PEKUM).

HpI/ITOK K CKBAXMHC B IIACTC KOHCYHBLIX PasMCpoOB B YCJIOBHUAX YHNPYroOBOJOHAIIOPHOI'O U

3aMKHYTOYIIPYTOro PeXKUMOB.
[Tepnomuueckn paboTaromas CKBaKHHA.

Onpez[eneHI/Ie KOJIJICKTOPCKUX CBOMCTB ILTacTa IO JAHHBIM MCCICAOBAHMS CKBaKUH

HECTallMOHAPHBIMHU METOIAMHU.
HeycranoBuBmiasicst puibTpaliys raza B mopucToii cpene. YpaBuenue JlelibeH3ona.



