Binnosizai no 3aBnanns I1 erany Beeykpaincbkoi oniMmiaam 3 gpisukn
(2020-2021 naBuyaabHHUIi PiK)
9 kJac

3amaya 1

JIBi MaIlIiHU OJTHOYACHO MTOYAIIH PyX Ha3yCTPid OJIMH OJHOMY TI0 MPSMIid T0po3i
3 JIBOX HaceleHUX MyHKTIB. PeecTparop mepiioi MamuHU 3aMucye 3HAYEHHS
IIBUKOCTI B 3aJIe)KHOCTI BIJ TpoimeHoro nuiixy. Peectpatop nmpyroi — ¢ikcye
3Ha4YeHHS MIBUIKOCTI B 3aJIKHOCTI BiJl yacy pyxy. [lokasu peectpaTopiB HaBeJeHI Ha
rpadikax. Uepez 10 XxB MammHHA MPOIXajad OJWH MOB3 OMHOTO. SIKa BiJICTaHb MiX
MalIMHaMu OyJie yepe3 2 XBHUJIMHU MICis 3ycTpivi?
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3 rpadika 3a71eXHOCTI MIBUIKOCTI JPYroro aBTOMOOLIS BiJl 4acy Pyxy BHUJIHO,

. o . o . . KM
1[0 MICHsA 3yCTpiyl ApYyruid aBTOMOOUIb pyXaBcs 3 MIBUAKICTIO U, = 40 o’ 3a yac

t=2xB= 3 [0/l BIH TPOiXaB BI1 MICIIA 3yCTPiHi MIIAX:
KM 1 4
L, =v,t =40 —- —r0A = -KM = 1,3 KM.
rog 30 3

[IIo6 BM3HAYMTH MIBUAKICTH MEPIIOTrO MICIS 3yCTpidi, HEOOXITHO BHU3HAYUTH
HOTO0 NUIAX, IKUI BIH MPOiXaB J0 3yCTPivi.
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Ha nmepmmx Tpphox AUISHKaX aBTOMOO1LIH pyXaBcCs Yac:

t'=t;+t,+t; =2xB+3xB+ 6xB=11XB.

OckiJIbKH 10 3ycTpidi aBToMOOLI1 pyxanucs 10 XB, TO nepimii aBTOMOOUIb Yy
MOMEHT 3yCTpiul 3HaXOJMBCS Ha TPETIM MUISHIN, W MICs 3yCTpiyul MIPOJIOBXKUB PYX 3
IIBUIKICTIO Vi3 = 40% BIIPOJIOBXK t;3 = 1 xB, MPOiXaBIIn LUTSAX
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3aranpbHU NUISIX TIEPIIOT0 aBTOMOOUIS Micis 3yCTpiyi:
2 1
Liy = LiztLiy = KM+ DKM = 1 kM.
OTxe, BIACTaHb MK aBTOMOOUISIMU 4Yepe3 2 XBWIMHU IICHs 3yCTpidi
nopiBaoBatume S = Ly, + L, = 1 kM + 1,3 kM = 2,3 KM.

3amgaua 2

VY xamopumetpi mictuTbes Bojia Macoro 200 r npu temmneparypi 30 °C. YV Boay
MOKJIAIM IIMATOK Jboy Macor 10 T mpu Temmeparypi —10 °C. SIka Temmepartypa
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. Jx . Jox
TemioeMHicTy Boau 4200 —~o> [MTOMA TEMIOEMHICTh JIbOTY 2100 . HMTOMA
KT Kr
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OmiHUMO KUIBKICTh TEIJIOTH (1, SIKy TOTJMHE JiJ TNpU HarpiBaHHI [0
TeMmIiepaTypu mmiaBieHHsa t: Q = ¢,m,(t — ty,), e C;, — MUTOMa TEIUIOEMHICTh
JBOIY, M, — Maca JbO1Y, ty, — IOYaTKOBA TEMIIEpaTypa JIbO1y.

0, = 2100}%' 0,01 xr - (0°C — (=10 °C)) = 210 Jix.
O1iHUMO KUIBKICTh TEIIOTH (@Q,, SKYy IOTJIMHE JIiJI A0 IOBHOIO TAaHCHHS:
Q, = Am,, ne A — mUTOMa TEIJIOTA IJIABJICHHS JTHOTY.

Q, = 330000 i—T.0,0l kr = 3300 [x.

O1IHUMO KITBKICTb TEIIOTH @3, sIKa BUAUIUTHCS 1] 4ac OXOJOIKEHHS BOIU Ta
kanopumetpa: Qz = Qy + Qy = C(toz — t)+cymy(tos — t), ne Cy — TEMIOEMHICTD
KaJIOPUMETpPA, C, — MUTOMA TEIJIOEMHICTh BOAM, M, — Maca BOJH, ty, — MOYATKOBA
TeMmrepaTrypa BOJY Ta KaJIOPUMETPa.

Q; = 100%—?- (30°C—0°C) + 4200% 0,2 kr - (30 °C — 0°C) = 28200 .

Od4eBuAHO, LIO JIIJ NPU HArpiBaHHI ¥ IUIABJIEHHI OTPUMY€E 3HAYHO MEHIIY
KUTBKICTh TEIUIOTH, HIK KIJIBKICTh TEIUIOTH, SKa BHUILISETHCS TPH OXOJOKEHHI
Kajnopumerpa Ta Boau. OTxke, TeMneparypa Boau 3 KanopumerpoM He nocsarae 0°C, a
JIJ TCIIsE TAHEHHS TIOBUHEH HaTrpPITUCS.

CknagemMo piBHSIHHS TemioBoro Oanancy: Qq + Q, + Q4 = Qs + Qg, e Q, —
KUIBKICTh TEIUJIOTH, SIKY OTpHMalia Taja Bojaa; (s — KiIbKICTh TEIUIOTH, SIKY BUIUISIE
BOJIa MiJ] Yac 0XO0JIOJKEHHS, (¢ — KUIBKICTh TEIUIOTH, SIKY BUAUISE KAJTOPUMETP i 4yac
OXOJIOIKCHHS.

Q1 +0Q;+ Cnmﬂ(tl - t) - CBmB(tOB - tl) + CK(tOB - tl)-

3Bi7ICH, MICJIA IEPETBOPEHH OTPUMAEMO:

t1 — CB(thOB+m]’lt)+CKtOB_Q1_Q2;

cg(my+my)+Cy




Mox Ax

4200-22(0,2 k130 °C+0,01 Kr-0°C)+1005230 °C~210 Jx—3300
t, = '
1 42002%.(0,01 kr+0,2 kr)+1002%. ’
Kr-°C C
4200Kffc-6 Kr-°C+3000/Ix—3510 [ .
42002%.0,21 kr+1002%.
Kr-°C C
3agada 3

VYBedepi micis JOIIy MiIXK JBOMa OJIHAKOBUMHM IapajiebHUMH OyJIMHKaMHU
3’sBHITACS Kajlroka. XJIOIMYUK CIPSMYBaB Ha Hel CBITJIO JIIXTapuKa, BiJTOOpaKCHHS
SKOTO To0aYmia JIBYMHKA 3 OyauHKY HaBmpoTw. Ha skii Bijacrani Bifg OyJauHKY
XJIOITYMKA YTBOPHIIACS Kajlto)Ka, SKIIO BiACTaHb Mik OyauHkamu — 40 M. XJIOIMUUK
’KMBE Ha TPETHOMY MOBEPCi, a AIBUYMHKA — HA T’ ATOMY.
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OckUIbKM 3a YMOBOIO 3aJjayl 4YiTKO HE BKa3aHO MOJIOKEHHS XJIOMYMKa Ta
JMIBUMHKMA TIO JOBXKMHI OyAWHKIB, ajie BiJACTaHb MDK OYJIWHKaMHU € BIJIPI3KOM,
NEePHEHANKYJIAPHUM 10 OyIHWHKIB, TO OyIeMO pO3IJISAaTH CUTYaIlll0, KOJIW BIKHA
XJIOMYMKA Ta JIBYMHKM PO3TAIIOBAHI HABIPOTHU OJIMH OJHOTO (PHC.).

Hexaii BucoTa onHOTO moBepxy — X. ToAl XJOMYUK TpHUMA€E JIXTApUK
MOCepeNHI I’ ITOro MoBepxy — hy = 4,5 x, a BIZOUTUI BiJ KaJIIOXKI IPOMIHb CBITJIA
MOTpAIUIsi€ B OYl MIBUMHKH, SIKA 3HAXOAUTHCS MPUOIMU3HO MOCEPEIMHI TPETHOrO
noBepxy — h, = 2,5 x.
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L Ly

[IpomeHni 3 MOBEpPXHEIO 3eMJIl Ta CTiHAMU OYJAMHKIB yTBOPIOIOTH JIBa MOI0HI
TPUKYTHUKH.

o . . hy 1
CniBBIAHOLIEHHS M1)K CTOPOHAMM TPUKYTHHKIB: h—l = 1_1 SAxwmo BpaxyBaTH, 110
2 2

h l . hql
L=1-1, TOh—: = ﬁ 3sincn hy (1 — 1;) = hyly abo l; = hlihz-

__ 4,5x40m
o 4,5x+2,5x

1 ~ 25,7 M.



3agaya 4

Jlxepeno cTpyMy IPHUEIHYIOTH 10 JIBOX CYCIJIHIX BEPIIMH JIPOTSIHOI paMKH y
dbopMi MpaBWIBHOIO BUMYKJIOro N-KyTHUKA. [IOTIM 1ie K came Kepeno CTpymy
IPUEIHYIOTH 10 IBOX BEPUIMH, PO3MIleHUX depe3 oaHy. [Ipu npoMy cumna ctpymy B
KOJI1 3MeHIy€eThbes B 1,5 pa3u. 3HalWTH YUCIIO CTOPIH N-KyTHHKA.
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Hexaii omip AiISHKM MIXK JBOMa CYCIJIHIMH BEpPIIMHAMHU JPOTSIHOI paMKU 7.
SIKIO JKEpeno cTpyMy MPUENHYIOTH 0 IBOX CYCITHIX BEPIIUH JIPOTSHOI PaAMKH, TO
OTPUMYIOTH CXEMY 3 MapajeibHUM 3 €qHaHHsAM. OJHa KUIbKa €JIEKTPUYHOrO KOJIa
Oyne marm omip 1, a apyra — r(n —1). 3arajpHui Omip EIEKTPUYHOTO KoJia Rj

BU3HAYKMO 3 BUPA3y:
1 1 1

Ry r r(n-1)’

1 _n-1+41 _ n_
R, r(n-1) rn-1)
R, =Dy,

Ko Kepeno CTpyMy HNPHEIHYIOTH IO JBOX BEPIIMH JPOTSHOI PaMKH,
PO3MIIIEHUX Yepe3 OAHY, TO OTPUMYIOTh TAKOXK CXEMY 3 MapajieIbHUM 3’ €HAHHSIM:
OJlHA KUIbKa eJIeKTPUIHOro KoJyia Oyne mMatu omip 27, a apyra —r(n — 2). Y nanomy
BUITAJIKY 3arajJbHUN OMip €IEKTPUYHOTO KoJjia R, BU3HAUMMO 3 BUPA3Y:

11 1
R, 2r r(n-2)
1 n-2+2 n .
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R, = — .
. U U ) )
3a 3akoHoM Owma s AUISHKY KoJa: [ = % I, = = PozmummMo 11 Bupasu:
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[TincraBumo Bupasu (1), (2) y Bupasz (3): 1,5 = Y i—

. n
3Bigcu, n = 5.



