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=18,25MMa.
. ZD 702 S23e
8) Onpepenum anameTp NPOXOAHOIO CeYeHNs Apoccens
2 . =3 .
dy= lfQZ P = l6(3;49 120 f 8295 =199-107 M =2 mm.
Tt U p 770,627 -18,25
Mpunoxetue |
XapaKTepucTuKM XugkocTei
Kuxematu- | KoadhdpuumeHt KoacbdpuumeHt lMosepxHocT-
Tun MnoTHOCTL | Yeckas Bs3- | OBLEMHOTO pac- | OBBLEMHOrO CKaTUs | Hoe HaTse-
KUAKOCTU KOCTb LUMpeHus Hue
Bopa 1000 1,01 0,20 0,49
Maroka 1220 20 0,43 0,52
Cupon 1360 20 0,45 0,56
Cnmpt 790 1,52 1,10 0,78
nuuepuH 1260 1180 0,49 0,25
Hedtb 924 140 0,60 0,78
KepocuH 805 2,50 0,96 0,77
Macno 850 18 0,83 0,74
BeHanH 730 0,72 1,255 0,92
PryTb 13600 20 0,18 0,039
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1) W3 ycnosus paBHoBECHA NOPLUHS rMApoLMnuHApa onpeaensetcs Tpebyemoe faBneHne B noplu-
HeBoil nonocTu (puc.2.1)

Ry
p o
Ro==
B0
= &=
—=
Puc. 2.1

R+p2—;£(D2—d2)+F —3|%:o,

mp

oTkyaa

_4R+p,a(D’-d’)+4F,, 4-107+67(0,2° -0,06*)+4-0,6-10

g : =5,51MMa.
# D’ 70,2}

2) Onpepensiem pacxof Macna yepe3 apoccens /11

2 - . 2 -
g p 2% (2R P g QI SRS s 51070 fe=35eat e
4 P 4 895

3) BbluMcnsieM CKOPOCTb NepeMeLLeHNs MOPLUHA

-6
‘,:4_QZ=%=1’1 1 1073 m/c.
7D 7 0.2°

4) Bbluvcnum Tpebyemylo noaady B LUTOKOBYK MOMOCTb, MPU KOTOPOIA CKOPOCTb BTAMMBAHWUA (CKO-
pocTb 06paTHOrO X0Aa) OCTAHETCA TOM Xe, YTO 1 NPY NPSIMOM XOf€ LUTOKa

1,11-107=3,17-107° m /c

Q._n(Dz—dZ)‘v_ft(O,Zz—0,062)
i £ 4

4

5) Onpepensiem pacxop B NOPLUHEBOI NONOCTH

Q=v =1,11-10° =—=-=3,49.10° s /c.
4 4

7) W3 ycrnousi paBHOBECUS NOPLUHS ONPEAENM AaBNEHUE B NOPLUHEBOW NONOCTH, MPU KOTOPOM T5-
HyLLIEe yCUNMe OCTaHETCS NPEXHUM NPy NpeXHEM, OCTaBNSA AaBMeHNe Ha BXOAe Kak U npu nps-
MOM xofie
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HWE Ha BXOAE Hacoca, nepekauvBaioLero 25 n/MuH, ecnu obluas AnuHow AnvHa Tpybonposoaa 30 M.
Cxema TpybonpoBoga npuseaeHa Ha puc. 2.1,

Pewenue:

1. OnpepensieTcs CKOPOCTb ABUKEHUS KUAKOCTM Mo Tpybonposoay

40 4-25-1000
d? 7-6%-60

Vv = 14,4 cwle.

3necb v; — CKOPOCTb ABWKEHMS XUAKOCTM MO NEpBOMY y4acTky Tpybonposoaa, cm / ¢;
Q = 25 -pacxon XuaKoCTH, 11/ MUH;
d = 6- gnametp TpybonpoBoaa, cM.

B dhopmyne aga nepexoaHbix koadduumenta: B uucnutene 1000 — ans nepesoaa 13 1/ MUH B
n/c, 60 — aAns nepesofa MuH B C.
2. Onpepensetcs yucno PeitHonbaca

vid 147-6
v 0,01

rae v, = 14,74 cm / ¢ —cpepnsisi ckopocTb Ha NEPBOM y4acTke, d —BHYTPEHHU AnameTp Tpybbl,
U — KMHEMaTu4yeckas BR3KOCTb (YMCNEHHOe 3HaYeHue L ANA PasnuyHbIX XUAKOCTEN NPUBEEHO B
npun. I).
3 OnpegenseTcs BUA ABWKEHWS XUAKOCTU NO NEPBOMY y4acTKy, CpaBHUBas (DakTuyeckoe Ynucno
PeitHonbaca ¢ kputudeckuM, pasHbIM Ans Tpy6 kpyrnoro cevenus 2300: 8844 > 2300, noatomy Asu-
KeHue Ha yyacTke 1 byaet TypbyneHTHbIM.
4. Onpepensietcst KOathdULMEHT MMAPaBIMYECKOrO CONPOTUBNEHMS A

= 8884,

A=0’3164 o 0,3164 ~ 0,033

Re%% 884402

5. Boblbupatotcs K03 PUUMEHTbI MECTHBIX COMPOTUBIIEHIIA 1 ONPEAENnseTca ux cymma

MeToamka BbINONHEHUA 3aAaHN! KOHTPONbLHOM paboTbl Ne 2.

B kauecTse npumepa paccMOTpUM creaytolLyto 3aaady. B nopluHeByto nonocTb ruapoLunuHapa Yepes
apoccenb 11 nopaetcs macno nog aasnenvem p = 20 MMa. [laBneHue Ha crvse (M3 WTOKOBOW Noso-

CTV UMnuHApa) p, =6 MMa. Yeunue Ha wroke R = 6 kH.. Iuametp sepkana uunuHapa D =0,20 m,
avametp wroka = 0,06 m. [luamerp otepctus Apoccens d =2 MM, kodhULMEHT pacxo-

pap=0,62, nnotHocts Macna p = 895 ke / e TpeHue B yane ynnotHenus nopwhs 0,6 kH.

CobCTBEHHBIM BECOM LMnvHApa W Macna npeHebpeyb, ABWKEHWE NOpLUHA paBHoMepHoe. Haitu: 1)
CKOPOCTb NEpeMELLEHIs MOPLUHSA NpW NOfaye XMAKOCTM B NOPLUHEBYH nonocTb; 2) Mopobpatb ana-
METp OTBEPCTUS B poccene, YTobbl Npu noaaye AaBneHus B LUTOKOBYH NOMOCTb TAHyLUEE yeunue n
CKOPOCTb ABVKEHIS NOPLUHS OCTANMUCh HEM3MEHHBIMM.

PeweHue:
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2 2
av av

PP g VP2 o igh,
2P R

rAe o — K03ULUMEHT, onpeaensieMblit kak OTHOLIEHWE AENCTBUTENBHON KUHETUMECKOWN 3HEeprim
ABUXYLLENCS KUOKOCTU K KMHETUYECKOI SHEeprM, NOACYUTAHHOM NO CpeaHei ckopocTw (npu Typoy-
NEHTHOM ABWKEHMA & ~ 1, ANs kpyrnott Tpy6bl NpU NaMUHapHOM ABWKEHWN @ =2); V},V, — Cpef-
HU1e CKOPOCTW B NEPBOM U BTOPOM CEYEHUSIX, COOTBETCTBEHHO; Py, P, — AABNEHUS, Z|,Z, — PaccTo-

fiHWEe OT NNOCKOCTU CPaBHEHUSA A0 LUEHTPOB CeyeHuit.
Ons npocroro prﬁonposo,qa BCNEACTBUE NOCTOAHCTBA cmpocreﬁ no AnvHe ypasHeHue
ynoGHee 3anucatb B Buae

of Bs VBl o ) v
H—(pg+z|] (pg+22) (id+25)2g’

11 YPaBHEHWE HEPA3PbIBHOCTY (MU YCTAHOBMBLUEMCS ABWKEHUN XUAKOCTU PAcXOA Yepes BCe KuBble
CEYEHMSA NOTOKa OAMHAKOB)

O=v8,=vS,=...=v,§, =const,

a TaKKe 3aBuUCUMOCTY ANs ONPeaeneHns NoTepb Hanopa no AnVHE 1 B MECTHBIX COMPOTUBNEHMSX.
MoTepu Hanopa no AnuHe ANns Tpyb Kpyrmoro nonepeyHoro CeyYeHus onpeaensioTcs no hopmyne
(dpopmyna lapcu - Beitcbaxa)

2
i =
d2g
rae A - KoadUUMEHT rMapaBnM4eckoro TpeHus no AnvHe (koadduument dapcy), / — anuHa Tpy6o-
nposoga, D - auametp, v — CpeaHss CKOPOCTb ABVKEHUS XUAKOCTH.
[ina namuMHapHOro pexvma ABWXEHUS B Kpyrmoi Tpybe koadduumeHT [lapcu onpeaensetcs no op-
Myne

_ 64

A=—o,
Re

8 koTopoit R e — uucno PeitHonbaca.
Yucno PeitHonbaca (bespasmepHas BenuumMHa) SBNSiETCS kpUTepueM Ans onpeaeneHns pe-
XUMa BVWKEHUs XuaKocTH. [ins onpeaenenns pexiuma HeobxoanmMo thakTuyeckoe Yucno PeitHonbaca
conocTaBuTb ¢ kputyeckum Re «p + KOTOPOE AN KpYrTbIX Tpy6 pasHo npumepHo 2300.
MoTepu Hanopa B MeCTHbIX conpoTuenenusx (dopmyna Beicbaxa)
2

v
hy, =2,
M §2g

roe & — KoaPULMEHT MECTHOTO CONPOTUBNEHNS (ONPeenseTcs Mo cnpaBoyHbIM Tabnuuam B 3a-

BMCMMOCTY OT TUMa MECTHOrO CONPOTUBNEHMS)
B kayecTBe npuMepa paccMOTpUM CrieayHoLLyto 3aaady. Hacoc nepekaunsaet no Tpybonposo-
QY XKWAKOCTb M3 OTKPLITOrO pe3epeyapa (BcacbiBaHue Yepes punbTp) B eMkocTb. Onpeaenuts aasne-
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P,=pgV,

roe V - 06bem Tena AaBneHus - BepTUKAnbHOrO CTonba XWUAKOCTM, PacnonoXEHHOTO MeXay nbeso-
METPUYECKOM NNOCKOCTBI, KPUBOMMHENHOM NOBEPXHOCTBIO U BEPTUKANBHONM MPOELMPYHOLLEil NOBEPX-
HOCTbH0, POXOASALLEN MO KOHTYPY CTEHKM.

Yron OTKOHEHUs: BEKTOpa MOHOM Curbl

tgp=—%.
g(ﬂP

X

Memoduyeckue ykazaHusi no ebinonHeHuro 3adayu Ne2. PacyeT npocTbix TpyGonpoBosos
MOCTOSIHHOTO CEYEHNS.

pocTbiM HasbiBaeTcs TPYOONPOBOA NOCTOSHHOTO WNM NEPEMEHHOTO CEYEHMs, KOTOpbIN He
MIMEEeT OTBETBNEHA 1 B KOTOPOM PACXOZ KMAKOCTU MOCTOSHEH MO ANUHE.

[Mpn ABUKEHUM XMAKOCTM NO TPYBONpPOBOAY NPOUCXOAUT NOTEPS Hanopa WU3-3a TPEHNS KUAKO-
CTW O CTeHkM TpybBonpoBoga M NMpu NMPEOAONEHUN Pa3NuYHbIX MPENSTCTBUAN Ha NYTW €e ABWKEHWS:
CYXXEHWU, BCTPOEHHBIX B TpyBonpoBoab! (hUnbTPOB, 3afBIKEK W BEHTUNEN, PE3KUX U3MEHEHWIA Ceye-
HUS 1 HanpaBneHNs ABUXKEHNS U T.4.

B 3aBMCMMOCTM OT COYETaHWS pa3MepoB NONEPEYHOTO CEYEHNs MOTOKA, PacxoAa, CKOpPOCTU U
0p. [BWKEHWE XWAKOCTU MOXET ObiTb NamMuHapHbIM Unu TypbyneHTHbIM. [1pU NnaMMHapHOM pexume
KWAKOCTb ABUKETCS OTAENbHBIMY CTPYiAKaM (CnosiMi), nynbcaLui CKOPOCTH W aBnexus He Habnioaa-
joTcs. TypOyneHTHbIN PEXUM XapakTepuayeTcsi HeynopsBOYEHHbIM, Xa0TUYHbIM [BIKEHVNEM YaCTUL,
MHTEHCUBHbIM NEpPEMELLMBAHIEM KUAKOCTU.

[pn NamMMHapHOM pexume NnoTepy Hamopa NPOMOPLMOHanbHbI CKOPOCTH

h,=kyv,

a npu TypbyneHTHOM

rne m =175 ...20.
KpuTepuem ans onpefeneHuns pexuma ABUKEHUs sSBNAeTCs GeapasmepHas Benu4MHa, Hasbl-
Baemas 4ncnoM PelHonbaca v Ana Tpyb KpyroBoro ceyeHus onpeaensiemas no dopmyne

Re=ﬂ,
v

rae v — CpeaHsis CKOpoCTb, d —BHYTPEHHUA AvameTp Tpybbl, U — KMHEMaTYeckas BA3KOCTb (4MC-
NEHHOE 3HaYeHWe L AN PasnuyHbIX KUAKOCTEN NPUBEAEHO B Npwn. ).
[ins onpepenexus pexuma aBwxeHus Heobxoanmo dakTuyeckoe yucno PeiHonbaca comno-

CTaBUTb C KPUTUYECKM ReKP, KoTopoe Ans kpyrnbix Tpy6 pasHo npumepHo 2300. Ecnu dakTuye-

ckoe wicno Re meree Re, ) uMeet MecTo namuHapHbiii pexum, eciin Gonbiue - TypByneHTHsi.
VcxoaHbIM ANs ruapaBnuyeckoro pacyeTa TpybonpoBoaa sBNsSETCs ypasHeHwe BepHynnu.

[ins aByX NPOW3BONBHO BbiGPaHHBIX CEYeHU NoToka BA3KOM xuakocTw, Hanpumep | - | u Il - Il npu
YCTaHOBMBLUEMCS (NNABHO M3MEHSILLEMCS) [ABWKEHUM ypaBHeHWe BepHynnu umeet Bua
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roe PO = pOS — COCTaBnAwLLas Cunbl, OGYCHOBHGHHaﬂ BHELUHUM [aBneHneM,

P)I( = pgth — COCTasnaLasa cunbl, OBYCI'IOBJ'IEHHBFI TONbKO AaBNEeHWeM XUAKOCTK.

Mo NOHSATHBIM npu4nHam 0be cunbl nexar Ha oAHoM I'IpﬂMOVI.

CocraBnnmmaﬂ CUnbl PO \ OﬁyCHOBﬂeHHaﬂ [eNCTBMEM BHELLHEro AaBneHus, npunoxeHa B LUeHTpe
TAXECTU CTEHKN (Bbmenenuoro y4acTka CTEHKM); COCTaBnALWan, OﬁndOBneHHaﬂ [aBneHune XnakocTu
P}K - B TOYKE, Ha3blBaeMoit LUEHTPOM AaBneHus.

KoopawuHata ¥ ;; UeHTpa aasneHws onpeaensetcs no opuyne

I
Yig=Farp—b
e YoA

meY - KOOpAUHAaTa LIEHTpa TSXECTU paccmMaTpuBaeMon nnoLaau,
c

1) — MOMEHT MHepUWM paccMaTpuBaemolt NNoLLaaM OTHOCUTENHO COBCTBEHHOM FMaBHOM LieHTpanb-

HOVA OCH.
Cuna fiaBneHns XWAKOCTY Ha NNOCKYH CTEHKY (BbIAENEHHbIN Y4aCcTOK CTEHKW) MOXeT bbiTb onpeaene-
Ha 1 Yepe3 Nbe3oMETPUHECKYI0 NNOCKOCTb

P=pgh.S,
rge A, — paccTosiH1e OT LEHTPa TSKECTU CTEHKM (BbIAEMIEHHON YaCTy CTEHKH) 10 Mbe30METPUYECKON
NNOCKOCTH.

Cuna rugpocTaTyeckoro AaBneHns Ha KpUBOSMHENHYI0 NOBEPXHOCTbL

P=\P}+P}+P},

roe Px ,Py,P: — COCTaBnAwLme cunbl 136bITOYHOrO AaBMEHUS MO COOTBETCTBYIOLMM OCSM KOOPAK-

Har.
[ins UMNUHAPUYECKON KPUBONMHEIHOM NOBEPXHOCTU

P=+P}+P},

roe Px u P_, — OpU30OHTanbHasa 1 BepTukanbHaa cCoCcTasnAoLIMe Cunbl P

[opu3oHTanbHas coctasnstoLyas
P, =pgh.Sp,

rAe h, — paccTosHMe OT LEHTPa TAKECTM CTEHKY (BbIAENEHHOM YacTy CTEHKY) A0 NbEe3OMETPUHECKOM

NNOCKOCTH,
SB — nnowiaab NPOeKLN KPUBONMHEHOM NOBEPXHOCTY Ha BEPTUKANbHYIO NIOCKOCTb.

BepTukansHas cocTasnsiowias
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[lasneHue (Bakyym) He kanenbHOW XUAKOCTY (ra3a) B 3aKpbiToM GannoHe MOXET U3MEPATLCA Nocpes-
CTBOM XWAKOCTHOrO MaHomeTpa. Cxema 3amepa, Hanpumep, AaBneHusi napa B KOT/e npusefeHa Ha
puc.1.4.

Puc. 1.4. Cxema 3amepa AaBneHus napa B koTne

Tak kak pasnenve B Toukax C n D oanHakosbl, @ B T. D 0HO paBHO aTMocdhepHOMY, TO UMEET MecTo
PaBEHCTBO

Pc =Pp = Pqg-

C ppyrow CTOpoHbI fiaBnexue B Touke C
Pc =P + P gh,

rae pp — VCKOMOE fjaBneHue napa B KoTne,

Psx — MNOTHOCTb XUAKOCTY B ANepeHLMansHoM MaHoMeTpe,
h— pasHuLa ypoBHeil X1AKOCTY B NpuBope (nokasaHue Nbe3oMeTpa).
Vickomoe naenexve

Pp=P,—Px&h.

Mcxopas 13 dopmynbl NonHoro ruapocTatyeckoro Aasnerus (1.1) ubbitouHas cuna rugpoctatuye-
CKOrO AaBneHNs Ha NNOCKYI0 CTEHKY (BbIAENEHHYIO YaCTb NOCKON CTEHKY) YUCNIEHHO paBHa AaBNEHMIO
B LUEHTPE TSXKECTM CTEHKM (BbIAENEHHON YaCcTy CTEHKY), YMHOXEHHOMY Ha ee nnoLiaab

P =(po+pgH)S,

rae H —rnybuHa norpyxeHus LEHTpa TSHKECTU CTEHKW (BbIAENEHHOM YacT  CTeHkw) noa ceobop-
HOW MOBEPXHOCTbIO,

S — nnowaab CTEHKM (BbIAENEHHOM YaCT CTEHKM),

Do — W3BbITOYHOE /1aBneHe Ha CBOBO/IHOM NOBEPXHOCTY XUAKOCTH,

2 — NNOTHOCTb KUAKOCTH,

g — YCKopeHue cBOBOAHOTO NaaeHus.

MocneaHiolo hopMyny MOXHO Nepenucathb B BUAE

P=Py+Py,





[image: image15.jpg]dp=p(Xdx+Ydy+Zdz),
rae dp— nonHblit AuddepeHuman fasnenns,
X,Y ,Z —npoekumun yCKopeHsi MaccoBbIX CUM Ha KOOPAMHATHBIE OCH,
dx ,dy,dz — npupalLeHus KOOpAVHaT.
B HanbBonee pacnpocTpaHeHHbIx Cnyyasx Ha KXUaKoCTb AEMCTBYET TOMBKO CUMa TSKECTU U eCln COB-

MecTUTb 0Cb Z ¢ BepTukanbio, 1o X = 0,Y = 0, Z= - g, 1 nocne MHTErpupoBaHns OCHOBHOE YpaBHeHWe
MOpOCTaTUKU NPUHUMAET BUA

By z =const,

Pg

rAe p—AaBneHue B TOUKE, PACTIONOKEHHONM Ha BBICOTE Z OT NPOM3BONLHO BbIGPEHHOM rOPU3OHTarb-

HOW NNOCKOCTH, Ha3bIBAEMOW NNOCKOCTLH) CPABHEHMS.
MonHoe (abcontoTHoe) rmapocTaTuyeckoe AaBneHue B MooV ToUKe XUAKOCTM

P=poy+pgh, (1.1
roe Po— [aBneHne Ha CBOﬁOAHOﬁ NOBEPXHOCTU XWAKOCTH,
P — NNOTHOCTb XUAKOCTK,
g — ycKopeHue cBOBOAHOrO NafeHus,
h— rny6uHa NorpyKeHus TouKM.
Mo uanyeckoMy cMbicny 3agadn gk — BEC CToNGa KUAKOCTU BBICOTON /1 C €AMHUYHOI NNOLLAAbI0
nonepeYyHoro ceveHus.
L'lnﬂ onpeaeneHus AaBneHna B PasHblX TOYKax COOﬁLuaIOLL\MXCR COCy[i0B BBOAMTCA NOHATUE NOBEPXHO-
CTU paBHOTO fjaBNeHUs (NOBEPXHOCTI ypoBHS). B paccmatpuBaeMblx cnyyasx MoBEpPXHOCTU PaBHOTO
[AasneHns npeacTasneHbl ropu3oHTanbHbIMU NIOCKOCTAMU. ﬂﬂﬂ HUX XapakTepHo Z = const.
PasHocTb mexay abconioTHLIM pu aTMOC(beprIM Pa AaBneHWeM HasblBaeTcs N30bITOYHBIM UK Ma-
HOMETPUYECKUM [aBneHnem

Pyan =P~ Pa-

HeAOCTaTOK AasneHusa Ao aTMOC(bepHOI"O Has3blBaeTCAa BaKyymom
Psax =Pa —P-

Topu3oHTanbHas nnockocTs M-, Bo BCEX Toukax KOTOPOW AaBeHUe paBHO aTMOC(HEpHOMY, HasblBa-

€TCS NbE30METPUYECKON NNOCKOCTHIO.

HeobxoanMo NoMHUTb f4Ba CBOICTBA, CEAYIOLME 13 ONpeaeneHns Nbe30OMETPUYECKOI NMOCKOCTH:

e [19 OTKPBITOO COCYAAa NbE3OMETPUYEckast NockoCTb COBNAfaeT o CBOBOAHON MOBEPXHOCTHIO
KUAKOCTH;

® BO BCEX TOYKAX FOPU3OHTANLHOI NIOCKOCTH, MPOXOASILEN B OBHOPOAHOM KMAKOCTY, B TOM YMCrE U
110 rpaHuLe pasgena AByx v 6onee XUAKOCTEN, rMapOCTaTYECKoe AaBNEHUE OAUHAKOBO.

WnniocTpaumeit BbILLENPUBEAEHHON YacTU TEOPETUYECKOTO MaTepuana MOXET CRyXuTb CrieayioLmi

npumep.




[image: image16.jpg]Tabnuua 4.1
WcxoaHble aaqHble K 3apade N 4
BapuaHt D.m d/D R, kH p.,Mna Py, MMa dy mm

A 0,3 0,200 10 20 6,0 1,0

E 0,28 0,130 9 16 6,5 1:2

n 0,25 0,125 8 10 7,0 13

0 0,20 0,105 7 6,3 7.8 14

Y, 0,16 0,100 6 6,3 8,0 1,5

bl 0,12 0,08 5 10 6,0 1,6

3 0,10 0,07 4 12 5,5 157

0 0,08 0,06 5 15 5,0 1,8

A 0,06 0,04 6 20 4,0 19
Tabnuua 4.2

BbIBop Y1CnoBbIX AaHHbIX K 3aaade Ne 4

BapuaHT ncxoaHbIx
AaHHbIX D,m d/D R, kH p.Mfa | p,MMa | dymm

nacHble = = —
Oyksbl hamunum iA _ /4 L /7L L

2. MeTopauka BbINONHEHUS 3a[jaHNi KOHTPONbLHON paboTbl N 1.

2.1. 3apaya 1. [1aBneHue XuaKocTh Ha NAOCKYI0 1 KPUBOMMHEIHYIO CTEHKY.

[ns pewenus 3aga4m Ne 1 npexae BCEro HYXHO UMETb NOHATUE O MMAPOCTaTUYECKOM [aBre-
HUW. B MexaHuKke XUAKOCTU MMAPOCTATUYECKUM [aBMEHNEM Ha3blBAETCA HaNpSKEHNe CXaTus B Hew,
paBHoe

AP
AS

P,

roe AS — anemeHTapHas NnoLazka, Coaepxallas paccMaTpuBaemyto Touky,
AP — HopmanbHas CKUMaloLLan cuna, AefCTBYHOLLAN Ha 3Ty NNoLyaaky.

[MppocTatuyeckoe AaBneHne B TOYKE No BCEM HanpaBneHWsM OfHaKOBO 1 3aBUCUT TOMBKO OT Mono-
KEHWS TOYKW B MOKOALLENCH XUAKOCTH

Epvnnuen pasnexus sensetcs nackans (Ma):
1Ma=1H/Mm2=103kMNa=104MMa.
PasHoBecKe XnaKocTv onuckisaeTcs AnddepeHLmnanbHbIM ypaBHeHvem J1. Sitnepa
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Tabnuua 3.2
BbI00p Y1cnoBbIX AaHHbIX k 3aaade Ne 3
BapuaHT ucxogHbIx
AaHHbIX D,m D/d L.,m a,map. | O, ™| hmm
CornacHble i e
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3apava 4. B noplHeByto nonocTb ruapounnmuHapa Yepes apoccens [11 nogaeTcs macno noa Aasne-
HUeM p . [laBnexue Ha cnvee (U3 LITOKOBOW NONOCTH LMMMHAPA) PaBHO p, . YCUne, NpUnoxeHHoe K
LUTOKY, paBHO R . [lnameTp 3epkana uunuuapa D, anameTp Wwroka d . [luameTp otBepcTis Apoccens
d,, koahmumeHT pacxoga u = 0,62, NMOTHOCTb Macna p = 895 xa/.m* . TpeHue B yane ynnoTHe-
Hus nopHs 0,4 kH. CoBCTBeHHbIM BECOM UMNMHAPA U Macna npeHebpeyb, ABKEHNE NOPLUHS paBHO-
MepHoe. HaiiTu: 1) ckopocTb NepemeLyeHns NOPLUHS NpU NOfaYe XUAKOCTU B MOPLUHEBYIO NOMOCTb; 2)
nopobparte AvameTp otBepcTUsi B Apoccene [12, YTobbl Npy nogaye AaBneHUs B LUTOKOBYIO MOMOCTb
TSHyLLEe yCUnMe W CKOPOCTb ABKEHIUA NOPLLHS OCTANUCh HeM3MEHHBIMI. YnCroBbIE AaHHbIE NPUHATL
13 Tabn. 4.1 B COOTBETCTBUM C BApUaHTOM no Tabn.4.2.
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Puc. 4.1. PacyeTHas cxema 3agayu

Tl
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Tabnuua 2.2
Bbibop Y1CrnoBbIX AaHHbIX K 3apade 2
Q,
Cxema 1 uucriosble | Yyactok I, ™ d, Mmm TS D,mMm | h, M fvH
[AaHHble 3aga4u Lenu
CornacHble byk- =
Bbl hamunum T K ,L( 8 ( k/ ‘ll

3apaHus KOHTpONbHOM paboTkl Ne 2

3agaqa 3. Onpeaenub MoTepy Hanopa Ha y4acTke BOAOBOAA ANVHON /, eCrn yron HaknoHa Tpy6ei
a , amametpbl Tpy6 D u d . PasHocTb ypoBHeW pTyTv B AudidepeHLmanbHoM MaHoMeTpe 4, pac-
xof Bogbl Q. Yucnosble AaHHble NPUHATL No Tabn. 3.1. PacyeTHyio CXeMy BbINONHUTL B COOTBET-

CTBWM C YACNOBbIMU AaHHbIMU BapuaHTa.

Puc. 3.1. PacyeTHas cxema 3agauu

Tabnmya 3.1
UcxoaHble AaHHble K 3apade Ne 3
BapuaHt D, M D/d I, m a,rpaa. O, mic h MM
B,H,W 0,3 1,200 10 30 0,060 500
B.N 0,28 1,150 9 20 0,065 450
P 0,25 1,125 8 16 0,070 400
4.c 0,20 1,100 7 10 0,075 350
X.T 0,18 1,000 6 0 0,080 300
3,9 0,16 0,200 5 10 0,060 350
KX 0,14 0,130 6 12 0,055 400
nu 0,12 0,125 i/ 19 0,050 450
MY, 0,10 0,105 8 20 0,040 500
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Puc. 2.1
Tabnuya 2.1
Cxema yyacTka 1 — 2 11 YicnoBble AaHHblE K 3aaye 2
CornacHbie
YuacTok 1er Lw | dosw| Low | Down| Him Q. nivun Gysl haMmn
2-2
Ld LD
1-1 30 32 70 108 10 20 BXMCU
2=2
LD Ld l
11
40 40 80 114 9 32 B3HTY
222
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60 76 100 219 7 50 ANPXW
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Tabnuua 1.3
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3apava 2. OnpefenuTb [aBrneHue Ha BXOAE Hacoca, nepekauvBsatowero no Tpybonposoay

obluas cxema KOTOPOro NpuBeaeHa Ha puc. 2.1, KMAKOCTb U3 OTKPLITOrO pesepsyapa (BcacbiBaHue
yepes GunbTp) B EMKOCTb. Y4acTok Lenu, M3obpaxeHHblit Ha puc. 2.1 NyHKTUPOM NPUHATL 13 Tabn. 2.1
B COOTBETCTBUW C BapUaHTOM.
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OTBEPCTWS pacronoxeH Ha rnybude /1 . 3HauyeHue aTtMOCHEPHOTO A@BMEHUS MPUHATHL
p,=100x11a.
Tabnuya 1.1
VicxopHble AaHHble k 3apave Ne 1
R,M a(pB),P XugkocTb | Puay, KMa h,mm H, Mm
A 0,3 90 Bopa +20 60 1000
E 0;35 95 BeHauH 19 65 1200
[ 0,40 100 Maroka +10 70 1300
0 0,45 105 Hedtb +05 75 1400
Y 0,50 110 [uaton. 0 80 1500
bl 0,55 115 Bopa -05 85 1600
<) 0,60 120 Hedtb -10 90 1700
0 0,65 125 [uaron. -15 95 1800
A 0,70 130 BeHauH -20 100 1900
Tabnuya 1.2
BbiGOp YMCNOBbIX AaHHBIX MHAMBUAYANbHOTO 3aAaHns k 3aaade Ne 1
BapuaHT ucxoaHbIx Cxema Yron
AaHHbIX KpbILUKYA R awmf XuakocTb Pwas h H
(no Tabn.1.3)
[nacHble S 5
BykBbl hamunum /\ 6 4 e /4 i 4

Yaen A
Cm.Tabn. 1.3

Puc. 11
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lapaBnuyeckve NpoLecchl U MalMHbI SBNSKTCA y4ebHoM avcumunnuHon, Gasupylowencs Ha
3aKoHaxX MexaHuKW XWAKoCTel, NpeaHasHa4eHne KOTopon - u3yyeHne crnocobos NpUMEHeHUs 3TuxX 3a-
KOHOB K PeLUEHVI0 MHXEHEPHbIX 3aaay.

[ins npuoBpeTeHns NpakTUYECKUX HaBbIKOB KaXabli CTYAEHT LOMKEH pelwmnTb 4 3aaauu, 0bb-
€[IVHEHHbIE B ABE KOHTPOMbHbIE PaboTbl.

TpeﬁosaHMﬂ K BbINOHEHMIO N OPOPMIEHNIO KOHTPOIbHbIX pa60T

—

. 3apjaHus BbINOMHSAKOTCA CaMOCTOSTENBHO.

2. BapuaHT UCXOAHBIX AaHHbIX BbIGUPaAETCS No hamunum CTyaeHTa.

3. Kaxgas koHTponbHas pabota oopMnseTcs B 0TAENbHON TeTpaau 06bemoM 12 cTp. unm Ha copo-
LUKPOBaHHbIX NUCTax opmata A4,

4. Bce cTpaHuLbl A0MKHBI UMeTb nons 20 - 25 MM 4ns 3aMeyaHui npenoaasarens.

5. Kaxgoit 3aa4e AOMKHA NPeALIECTBOBATL 3anonHeHHas Tabnuua BapuaHTa UCXOAHBIX AaHHbIX.

6. Havano kaxgoro 3agaHus ConpoBOXAAETCS YCNOBUEM, UCXOAHBIMU [aHHBIMU W COOTBETCTBYHOLLEN
MM pacyeTHON CXEMON.

7. Pelwenve 3anucbiBaeTcs NoApoBHO U akkypaTHO CO BCEMW BbIYMCNIEHUAIMW, BCMOMOraTenbHbIMUA
yepTexamu 1 NosicHeHUaMU. KpacHbii LiBET He UCTONb3YeTCs.

8. PacyeTHble CxeMbl BbINOMHSIOTCA Ha OTAENbHOM CTpaHULe (MnW Ha pasBopoTe) C MOMOLLBI Yep-
TEXHbIX WHCTPYMEHTOB, KPYMHO C cobniopeHnem maclwraba, ¢ ykasaHuem BCEX pa3mMepos, OCel,
YUCNOBbIX AaHHbBIX N EAUHNL, U3MEPEHWS.

9. Wcnpasnerus nocne NpoBepkv NpenoAasateneM 3anuchiBaloTCa B KOHLE 3aAaHUA Ha YUCTbIX Nn-

cTax, a He B TekcTe pelweHus. MomMeTku npenoaasatens He ybupaiotcs.

Pabora, BbINONHEHHaA C HapyleHWEM AaHHbIX Tpe6oaaHm11, He 3ac4uTbiBaeTCs, a pa607a, He Co0T-
BETCTBYIOLLAA CBOEMY BapuaHTy, BO3BpaliaeTca fes paccMOTpeHuA.

Bbl60p BapuaHTa 3afiaHnin 1 YACNOBBIX AaHHbBIX K HUM

B kaxgom 3aganuv (3agave) umetotcs Ase Tabnuupl. B nepsoii Tabnuue npuseaeHs Bapuan-
Tbl YACTIOBLIX AaHHBIX ANS PeLUeHNs 3aaaqn. BapuaHT UHANBMAYanbHOMO 3aaaHuns onpeaenseTca da-
Munuen cTyaenTa. [ins aToro rnacHbiMU UNW cornacHbiMM BykBamm (yka3aHo B Kaxzol 3ajave) B no-
psaKe WX CrieaoBaHus B hamunuy 3anonHsieTcs BTopas Tabnuua. Mpu 3anonHerun Tabnuupbl He BBO-
nstes Gykesl E, M, b, b, UYncneHHoe 3HaueHue BENWYMHbI, CTOSLIEA B 3aronioBke BTOPOil Tabnuub!
ONpefenseTcs no CoOTBETCTBYIOWMM CTPOKe unu cTonbuy B Tabrmue Ne 1. Obpase 3anonHeHns Tab-
nuubl Bbibopa BapuaHTa npuBeaeH B NpuMepax pacyeta.

3apjaHus KOHTponbHoM paboTbi Ne 1.

3apaya Ne 1. Onpepenutb BENWYMHY, HanpasneHue 1 TOYKY NPUNOXEHWUA CUMbl aBNeHUs Ha
KpbILKy (nonoxerue, hopMa 1 paamepbl KOTOpoW NpuBeaeHbl B Tabnuuax 1.1, 1.2), nepekpbiBaioLLyto
OTBEPCTUE B CTEHKE 3aKPLITOrO pesepByapa, Cxema kotoporo npueeaeHa Ha puc. 1,1. Jlesblit oTcek
pe3epByapa 3anofHeH KanenbHO XUAKOCTbIO, a npasbli - BO3AyxoM. M3bbiTouHoe Aasnenne (Mnu

BakyyM B 3aBVCUMOCTM OT BapiaHTa 3ajjaHusi) Ha NOBEPXHOCTU XNAKOCTU PaBHO P, ( Pyqy ) MOKa-
3aHie PTYTHOTO MaHOBaKyyMMETPa, NOAKMKHYEHHOTO K NPaBOMy OTCEKy pe3epsyapa paBHO /1, LieHTp
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