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3amaua 1
JlepeB’ stHuit OpyCOK I1aBa€ y BO1, 3aHypuBIIKCh Ha 10 cM. SIkio 3un3y Opycka

NPUKPIMATA BaHTAX TEBHOI MacH, TO OpPYyCOK 3aHYpHUTbCS y BOJAY Ha TIHOWHY
14 cm. Ha ckinbku Opycok OyJie 3aHypeHHUM y BOAY, SIKIIO 1€l BaHTaX MOKJIACTH Ha
HBOTO 3Bepxy? I'ycTHHa Martepiany BaHTaxy nopiBHioe 5000 kr/mM3, TycTUHA BOIH —

1000 xr/m®.
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[Toznaunmo: moma rpaHi Opycka — S, Maca O6pycka — m, Maca BaHTaXy — My,
o0’em BaHTaxy — V.

Curyaris 1. 3anumiemMo yMOBY IjlaBaHHsSI Opycka y Bojii: mg = pgV abo m =
pShy (1), ne hy = 10 cM — rmubuHa 3aHypeHHs OpycKa, P — T'YCTUHA BOJIH.

Curyamisa 2. 3anuiieMo yYMOBY IUJIaBaHHs Opycka y BOJ, KOJM BaHTaxX
NpUKpiIeHui 3HU3y Opycka: (m + my)g = pg(V + V) abom + m, = p(Sh, + V),
ne h, = 14 cM — rnmubuHa 3aHypeHHs Opycka B CUTYyallii 2.

Sxmo BpaxyBatu, 1m0 o00’eM BaHTaxy V, mgopiBHoE [V, = %, ne
P — TYCTHHA MaTepiany BaHTaxy, To m + m, = p(Sh, + % :

3Bigcu, m, (1 — i) = pSh, — m (2).

Curyanis 3. 3anuiieMo yMOBY IUJIaBaHHsS Opycka y BOJI, KOJM BaHTaxX
NPUKPIIUIEHU# 3Bepxy Ha Opycky: (m +mg)g = pgV abo m + m, = pSh; (3),
ne h; = — rnmubuHa 3aHypeHHs Opycka B cuTyarlii 3.

[TinctaBumo Bupas (1) y Bupas (2): m (1 —pﬁ) = pSh, — pSh,. 3Biacu
pepS(hy—hy) ’
=—=——=(4
Ps—P ( )
[TincraBumo Bupasu (1) ta (4) y Bupa3s (3):
pspS(hy — hy)

mg

B h,—h Bh B— B h-—h Bh —ph
3Bincn hy = hy + pe(ha—h1) _ ha(ps—p)tps(ha—hi) _ psha—p L
Pe=p Pe=P Pe=p
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3amgaua 2

VY cnosnyyeHi NOCYANHU 3 BHYTPIIHIMH AlaMeTpaMu 3 ¢M 1 7 CM HaJlWJIN BOAY.
BusnaunTH, HaCK1JIbKM 3MIHUTBCS PIBEHb BOAM B ITOCYAMHI OUIBIIIOTO JiaMeTpa, SKIIO

y Bykuy nocyauny Hainutu 200 cm? onii ryctusoro 0,8 CM% I'yctuna Bogu 1 CM%

Po3B’s130K
[To3naunmo: BHYTPIIIHIN HiamMeTp BYxuoi nocynunu — d; = 0,03 M;
BHYTPIIIHINA J1aMeTp mupInoi nocyauau — d, = 0,07 m;
06’em omii — Vy = 200 cm® = 0,0002 m3;
r KT |
ryctuHa oiii — p, = 0,8 —= 800 -
r Kr
ryctuHa Bogu —p = 1— = 1000 —.
y o A p cm3 m3 )
300pa3uMo piBHI BOJIU B mocyAnHax. [louaTkoBuil piBeHb MOKAa3aHO YOPHOIO
MIyHKTUPHOIO JIIHIEIO 3 TO3HAYKOI0 «0».

[Tocyauna 3 BOz1010

[Tocynuna 3 BOAOIO _
Ta OJIEI0

[Ticnst monvBaHHS OJIii Y BYX4Y IMOCYAMHY PIBEHb BOAM 3HU3UBCS HA BEJIHMUYUHY
X 70 piBHS 3 MO3HAYKOIO «1», a y MIUPOKiN MOCYANHI — MIAHSABCA HA BEJIMUUHY Y IO
PIBHSI 3 TO3HAYKOIO «2».

KinbkicTh BOJM B CHOJY4YEHIN MOCYAMHI HE 3MiHWIAcs, TOMy 00’eM Boau V;,
SAKUW BUTIK 3 BYXKUYOi TOCYJWHHU, TMOBHHEH JOpiBHIOBaTH 00’emy Boau V,, ska
nepenwucs B mupiry nocyauny: V; =V, (1).

[[{o6 BM3HAYMTH 00’ €MU IIUX CTOBIYMKIB BOJIHU, 3raaEMO, 1110 BOHU YTBOPIOIOTh
reometpuuHi Girypu muningpu. O6’eM nutiHapa pospaxoByerbes sk V = Sh, ne S =

md? . .
mr? = —, — [VIONIa OCHOBH LMIIH/IPa, h — #ioro Bucora.
d? wd3
OT)KC,V1=X'Tl,V2=y'TZ.
_ nd? nds . ds
[TincraBumo Bupas3u y Bupas (1): x - Tl =y Tz' 3Bigcu x = y- d—; (2).
1

3anuiiemMo yMOBY PIBHOCTI TUCKIB JJisi piBHA Bogu 1: py = pg.



VY BY)XKUOMY KOJiHI TUCK CTBOPIOETBCS OJIEID, TOMY Do = P,8h,, 1e p, —
T'YCTHHA OJii, h, — BUCOTA CTOBITYMKA OJIii.

. s mdj
Bucoty croBmuuka ojiii BU3Ha4YMMO 3 ii 00’emy: VO = Slho = _ho -
4

h, = % Toni Tick onii — Py = pog (3)
1

VY mupuomy KOiHi TUCK CTBOpIOQTI)C}I CTOBITYMKOM BOJH: pg = pg(x + y) (4).
[TpupiBasiemo Bupasu (3) Ta (4) Ta ypaxyemo Bupas (2):

4V
pogn—di = pg(x +¥);

pogndz = pg(y- +y)

. 4poVo
3Bigcu, Y = ————-.
Y = on(az+ad

4- 800 0 0002 m3

Y= 1000M—3'3,14'((o,03 W)24(0,07 1)2) 0,035m = 3,5 cm.

3amaya 3

JIB1 MaIIMHU OJTHOYACHO NOYAJIM PyX Ha3yCcTP1d OJIMH OAHOMY IO MPSAMIN 10p0o3i
3 JIBOX HACEJIEHHWX IyHKTIB. PeecTparop mnepuioi MallMHU 3amucye€ 3HAaYeHHS
IIBUJIKOCTI B 3aJIEKHOCTI BiJl MpoOWJIeHOro nuisixy. Peectpatop apyroi — dikcye
3HAYEHHS LIBUJIKOCTI B 3aJIEKHOCTI B1J yacy pyxy. [loka3u peectpaTopiB HaBeAeHI Ha
rpadikax. Yepez 10 XxB MamIMHUA MPOIXajdu OJMH IOB3 OJHOrO. fIKa BIJICTaHb MIiX
MaluuHaMu OyJie yepe3 2 XBUIIMHU MICs 3ycTpiyl?
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3 rpadika 3a1eXHOCTI WBUJIKOCTI JPYroro aBTOMOOUIS BiJl 4acy pyxy BUAHO,
. . . o . . KM
1[0 MICHs 3yCTpiyl ApYyruid aBTOMOOUIb pyXaBcsl 3 IMIBUAKICTIO U, = 40 o 3a yac

t=2%xB= g TOA BiH NPOTXaB Bil MiCIIs 3yCTPIvi HLIAX:

1
L, =v,t = 40@ 30 T/ ——KM 1,3 kM.



1106 BHM3HAUMTH MIBUIKICTH MEPUIOrO MICHS 3YCTpidi, HEOOXITHO BU3HAUUTH
HOTO NUISAX, SIKAUM BIH ITPOiXaB 0 3yCTpidi.

co . . L1 2 KM 1
Ha nepunii qunsiHmi: 6y = — = —— = % roj = 2 XB.
V1 60@
o . . Lz 4 KM 1
Ha npyriii ginsami: t, = —= = —— 5 = —TroJ = 3 XB.
Vo 8 Ton 20
Ji
e . . L 4 KM 1
Ha Tperiit minsami: t3 = = = —& = —roJ = 6 XB.
vy 4027 10

roj
Ha nepumx Tpbox IUISTHKaX aBTOMOOLIb pyXaBcs Jac:
t'=t;+t,+t; =2xB+3xB+ 6xB =11XB.
Ockisibku A0 3ycTpidi aBTomMoOLI pyxanucs 10 xB, To nepumii aBToMoOLIb y
MOMEHT 3YCTpI4l 3HAXOJUBCS Ha TPETIM AUISHIN, W MICIs 3yCTpidl IPOJOBKUB PyX 3

. KM .
IIBUIKICTIO V13 = 40— BIPOJIOBXK t;3 = 1 xB, MPOiXaBIIn UISX
ron
KM KM 1 2 . o .
Liz =vi3ti3 =40—-1xB =40—-—rox = kM. IloTiM mepimii aBTOMOOiIb
oz, rog 60 3
. KM
pyxaBcsi  ty, = 1XB 3 MBHAKICTIO Vyy =20 —, TOJONABIIM  NUISNX
roj
KM kM 1 1
Lis =vi4tjy =20—-1xB=20—"—r0a = -KM.
14 14 14 rof, rog 60 A 3

3araJibHUH NUISIX MEPIIOTO aBTOMOOLIS MICIIS 3yCTpivi:
2 1
Liy = LiztLiy = JKM + DKM = 1 kM.
OTxe, BIACTaHb MK aBTOMOOUIIMU 4Yepe3 2 XBWIMHM IICIA 3yCTpiyi
nopiBHoBatume S = Ly, + L, = 1 kM + 1,3 kM = 2,3 KM.

3agaya 4
VY kanopumetpi mictuthbes Boja macoro 200 r npu temmnepartypi 30 °C. YV Boay
MOKJIAJIM IIMATOK JhoAy Macor 10 r mpu temmneparypi —10 °C. SIka Temmneparypa

. o . Jhx
BCTAHOBUTHCS B KaJOpPUMETPl, AKIO Woro temioeMHicte 100 ?? [Intoma

. K . K
TerioeMHicTy Boau 4200 A—OC, MATOMA TEIUIOEMHICTh Jboay 2100 A—OC, IIATOMA
KI* KI*
KX
TerioTa 1iaBjieHHs Jr01y 330 L.
KI
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O1IHUMO KUIBKICTh TEIUIOTH Ky IIOTJIMHE JIJ MpU HarpiBadHHl 10
1> y
TeMIiepaTtypu miaBiieHHs t: Qp = ¢,m,(t — ty,), e C; — MUTOMa TEIUIOEMHICTh
JTHOMIY, M, — Maca JIboAYy, ty, — MOYaTKOBA TEMIIEpaTypa JIbOIY.
Ik
Q; =2100-=--0,01 kr- (0°C — (—=10°C)) = 210 [Ix.
OmiHUMO KITBKICTh TEIJIOTH (5, SKy TOTJIWHE JIiJ A0 TOBHOTO TAHCHHS:
Q, = Am,, ne A — nuTOMAa TEIIOTA TIJIABJICHHS JIbOJTY .

Q, = 330000 i—):.0,0l kr = 3300 /Ix.
O1IHUMO KIJTBKICTb TEIJIOTH @3, sIKa BUAUIUTHCS T1]] 4ac OXOJOIKEHHS BOIU Ta
kanmopumetpa: Qz = Qy + Qy = C(tos — t)+cymy(tos — t), ne Cy — TEMIOEMHICTH



KaJlOpUMETpa, €, — MUTOMA TEIJIOEMHICTh BOJU, M, — Maca BOJHU, ty, — MIOYATKOBA
TeMIlepaTypa BOAU Ta KaJOpUMETpa.

Qs = 100 ’f;*‘ . (30 °C — 0°C) + 4200 Kffffc .0,2 kr - (30 °C — 0°C) = 28200 [Ix.

OueBHIHO, IO JiA MPU HArpiBaHHI ¥ IJIaBJICHHI OTPUMYE 3HAYHO MEHIIY
KUIBKICTh TETUIOTH, HDK KIJTBKICTh TEIJIOTH, sIKa BUIUISETHCS TPH OXOJIOKCHHI
KasiopuMeTpa Ta Boau. OTxke, TemiepaTypa BoAu 3 KalopuMeTpoM He aocsrae 0°C, a
JIJT TCIIs TAHGHHS TIOBUHEH HATrPITHCS.

CximameMo piBHSHHS TeruioBoro 6amancy: Q + Q, + Q4 = Qs + Qg, ¢ Q4 —
KUIBKICTh TEIUIOTH, Ky OTpHMaa Tana Bojaa; (s — KUIbKICTh TEIIOTH, SIKY BUALISLE
BOJIa IT1/1 Yac 0XOJIOMKEHHS, Q¢ — KUIbKICTh TEIJIOTH, SIKY BUJILISE KAJIOPUMETP IT1]1 4ac
OXOJIOKEHHS.

Q1 +0Q; + Cnmﬂ(tl - t) = CBmB(tOB - tl) + CK(tOB - tl)'

3BiICH, MICJIS IEPETBOPEHH OTPUMAEMO:

__ cg(mgtog+tmt)+Cylop—Q1—Q2,

£, =
1 cg(m+my)+Cy ’
42002 (0,2 kr30 °C+0,01 Kr-0°C)+10052-30 °C—210 Jx—3300 fc
t, = —= -
1 42002%.(0,01 kr+0,2 Kr)+1002%. ’
Kr-°C C
42002 .6 kr-°C+3000/x—3510 /I
gy = ~ 25°C
1 Jx Jox .
42002%.0,21 kr+1002%.

Kr-°C °C



