Po3Bsizku 3aBaansb 11 erany BeeykpaiHcbKol YYHIBCHKOI oJ1iMIiagu 3 (pi3MKH
8 kiac

3agaya 1

babycs 1 miaych y TipCbKOMY Ceili BUPIIIMJIM TOCHIJATH Ha BEPIIUMHI TOPH.
Bepmmna nepedysae Ha Bucoti 500 M Haj cenoMm, a cTexka miaiimaeTbes Ha 100 M Ha
KOXEH KIJIOMETP HUISIXY.

babycs Buifiia o mocCTii ToAWHI PaHKy, a J1yCh HaB3JIOTIH O MiB Ha BOCHMY.

. . KM . KM o . .
[IBuakicte 6abyci — 2 o a maycs — 3 o Ha sxiii BUCOTI Haj CeloMm J1IycCh

HazoxeHe 6a0ycio?
Pa3om 3 gimycem BiampaBuBCs B MOJOPOXK nec. BiH, He 3yNMUHAIOYUCEH, Oirae Bij

. .o . . KM . . KM
niaycs 10 6abyci ¥ Ha3al, yropy, 31 MBHAKICTIO 8 —, a 3ropH - 31 MBUAKICTIO 12 —.
rof, roj

Yepes sikuii yac nec BOEpIle MOBEPHETHCS A0 AiAyca?
Po3B’s130K
Buznaunmo nuisix 6a0yci Ta gigycs A0 BEPIIMHYU ropu. SKIo 3a yMOBOIO 33124l
1 kM cTexku miiimMaeTsesa Ha Bucoty 100 M, To Ha BucOTy 500 M miiiMeThCsl CTEXKKA
JTOBXHHOIO L = 5 kM.
Po3B’spkeMo 3amady rpadiuHUM METOJOM — MOOyayeMo rpadiku 3aJIeKHOCTI

KoopJuHaTu 6adycl, Aidycs Ta Ica BiJl Yacy Ha TOJIMHHUKY.

o _ i _ 5xm ..

Jlo BepmmHM ropu 6adycs Oyne Wtu tg = e = Zrmjron 2rop 30 xB. Y KiHLl

il MoJOpOX1 rOAMHHUK TokKaxke yac 6 rox + 2 rox 30 xB = 8 rog 30 xB. I'padik ii
pPYyXy MNO3HAYEHO JIHIEI0 YEPBOHOTO KOJIBOPY.

L 5 kM

HOIIOPOX( I[iI[YC}I A0 BCPIIMHU TPHUBATUMC tﬂ = ‘U_ — 3 I
i

= 1rox 40 xB. Y
KiHII ¥Woro moAopoxki TroAuHHUK Tmokaxke dac 7 rof 30xB+ 1rog40xB =
9 rop 10 xB. ['padik ioro pyxy Mo3HaYEHO JIIHIEIO 3€JIEHOTO KOJIbOPY.

X, M
A

L=5000M

6.00 0 | | !

© 700 8.IOOV 9.00  troa

Otxe, 0abycsa mpuiiie Ha BEpIIMHY TOpHU paHilie Iiaycs, TOMY iX 3ycTpid
Bi10yeThest Ha BUCOTI 500 M.



[ToOynyemo rpadik pyxy cobaku, sikuii Hazgoranse 6adycto . [lec 61kUTh yropy
piIBHOMIpHO, TOMY padikoM pyxy Oyje mpsiMa, sika MpOXOJUTh Yyepe3 MO3HAYKY Hacy
7 rof, 30 xB (OCKUIbKM TIEC BIANPABUBCA B MOAOPOXK pazoM 3 Aimaycem). [Hiry Touky
np;IMo'l' BUOEpPEMO I TOBUIBHOTO MOMeHTy qacy Hanpuxknan, gepe3 30 xBuivH

(— rOJUHHN) pyXy cobaka nmpooikuts S = 8 E —ro,q 4 kM = 4000 m.

['padik pyxy cobaku (mpsiMa CHHBOTO KOJILOpy) nepetruHae rpadik pyxy 6adyci
(IpsiMy 4EpPBOHOIO KOJIbOPY) Y MOMEHT 4acy 8 rOAMH.

. . . KM
Jani cobaka mounHae pyx A0 AiAycs 3 MBHAKICTIO 12 —. BuszHaunmo muisx
roj

cobaku, Hampukian, deped 30 xBumuH: S = 12 ;—D; . %ro,q =6 kM = 6000 M.

Koopaunatu cobaku Oyayth: x —S = 5000 M — 6000 M = —1000 M, t = 8.00 +
30 xB = 8 roa 30 xB. ['padik pyxy coOaku B HAMPSMKY JIO JIiTyCs TO3HAYEHO MPSMOIO
(dioneroBoro koybopy. Bin nepernnae rpadik pyxy aiaycs B yac 8 roa 10 xB.

Orxe, mec mnoBepHeTbca 10 ainycs yepe3 8rof 10 xB — 7 rox 30 xB =
40 XBUJIVH.

3agaya 2

VY xanmopumetp 3 5 1 6eH3uny 3a temneparypu 10°C 3aHypuiau mMaToK JIbOy
Macoro 0,5 kr 1 remrneparyporo —10°C. O1iHITh CTaH pEYOBUH y KaltopumeTpi. Ak Oye
3MIHIOBAaTHCS PIBEHb OCH3UHY B KanopHMeTpi‘?

I'yctuna 66H31/IHy 700 , TYCTUHA JIbOJlY — 900 —, MMUTOMA TEIJIOEMHICTb

OCH3UHY — 1400

MUTOMA TEIJIOEMHICTh JIbOJY — 2100 IIATOMa TEIUIOTa

.°C > OC)

TUIABJICHHS JIOAY — 330 KA:K

Po3B’s130k

VY kanopumeTpi Mixk OCH3MHOM Ta JIbOJOM BIJIOYBa€ThCS TEII000MiH. beH3uH
OXOJIO/KYETHCSA 1 3AIMINAETHCS B piAKoMy cTaHi. JIij HarpiBaeTbes, 1 AKIIO JOCSTa€e
temnepaTtypu miaBiaeHHs 0°C, To MOKe 3aJIMIIUTUCS Ti€1 % MacH, 4aCTKOBO PO3TaHyTH
ab0 pO3TaHyTH MOBHICTIO.

O1IHUMO KUIBKICTH TEIUIOTH, IKOI0 OOMIHIOIOTE JI1JT 1 O€H3UH 40 BCTAHOBJICHHS
temnepatypu 0°C.

s 6ersuny Qg = cg pgVs(tog — t1), J€ Cg - MATOMA TEIUIOEMHOCTH OCH3UHY,
Pg — TycTuHA OeH3UHY, Vg — iloro 00’eM, tyg — MOYaTKOBA TeMreparypa OCH3UHY, t; =
0°C.

Qs = 1400- ﬂ’*‘ . 700 £.5.103m3 - (10°C — 0°C) = 49000 [

Jns meo1y QJT = ¢, mﬂ(tl — to,), A€ C,; - MHTOMA TEIUIOEMHOCTH OCH3UHY, M,
— Maca JIbOAy, to, noanKOBa TEMITEPATypPa JIbOIY.

Q, = - 0,5 kr - (0°C — (—10°C)) = 10500 k.

106 I[OCHFTI/I TeMnepaTypH 0°C i morJiMHAEe MEHIIY KIJTBKICTh TEIJIOTH, HIXK
KUTBKICTh TEIJIOTH, 110 BUALISAETHCS OCH3MHOM MPU OXOJIOKEHHI.




Hanmumok kinbKocTi TerioTu gopiBHOe AQ = Qg — @, = 38500 /Ixk.
Ominnmo Macy abo1ty Am, KUl po3TaHe.

AQ =7-Am
AQ 38500 Ik
—=————=0,17 kr.
r  3300002%

Kr

Omxe, y kamopumetpi Oyne 6ensun, mig macoro 0,83 kr ta Boga macoro 0,17 kr
npu Temrieparypi 0°C.

SIKIIO0 3HEXTYBAaTH TEIJIOBHM PO3IIMPEHHSM 1 BHUIIAPOBYBaHHSM, CIIOYATKY,
KOJIM JIil 3aHYPHJIM B KaJOPUMETP, PIBEHb IMITHIMETHCA 1 30epiraTUMEThCsl BECh yac
HarpiBaHHA JIbOAY JI0 MOYATKy TaHEHHs Jboxay. Ilicis Toro, sk Jijg MOYHE TaHYTH,
YTBOpEHA BOJAa OITyCKAaTUMEThCS Ha JHO KaJopUMeTpa 1 piBeHb OCH3MHY IMOYHE
3HIKYBATHCS 10 HACTAHHS TEIUIOBOI PIBHOBAru Mik OEH3MHOM, JILOJIOM Ta BOJIOIO.

Am =

3amgauga 3

Ha ropuszonTanbHiii moBepxHi Opycok 1 Macoro m = 0,5 Kr 3aKkpiIieHoO 3a BICh
koTymku B Hutkoro AB (puc. 1 - noBepxHs nmapanenbHa IUIONMHI MalitoHka). HaBkoiio
koTymku B nepekunyto Hutky CD, kinenpb D sxoi 3akpimieHo HepyxoMo, a KiHelp C
MO3K€ BUIBHO PYXaTHUCH.

Axo 1o kiHg C NpUKIacTH TOPU3OHTAIBHY CHITY F, sika OBLIBHO 3pOCTAE, TO
OpyCOK MOYMHAE KOB3AaTH TO/I1, KOJIU BeMunHa cvin gocsarae 10 H.

Axuo 1o kinug C npukpinuTi Opycok 2, Takuil ke sk Opycok 1, To cucreMa Tl
MOYNHAE PyXaTHUCH:

— BIIIBO, KOJIM 710 Opycka 1 mpukianeno cuny F; (puc. 2);

— BIPABO, KOJIM 70 OpycKa 2 mpHKiIaaeHo cuiy F, (puc. 3).

BusHnauTe, y CKUTbKH pa3iB BIJIPI3HIIOTECA cuiu F) Ta F,.
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Po3B’sa30k

Posrnsemo cuiu, mo Ai0Th Ha Opycok 1, xonu no kiHiosg C mpukiiamm
TOPU3OHTAIbHY CUILY F.



Ft C—
«— 1 Puc. 4. Cumu, mo airoth Ha Opycok 1 mix
D €0 CHTH F.

Ha puc. 4 T — cuna HaTsITy HUTKH AB, f — cwia tepTs Mik OpyckoMm Ta
TOPU30HTAILHOIO TIOBEPXHEIO.

Bbpycok 1 pyxaetbcst piBHOMIpHO, ToMY f = T. KoTyIika 3 HUITKaM# yTBOPIOIOTh
Hepyxomuii 010k, omke, T = 2F 1 f = 2F (1).

Po3riissHeMo CHIH, IO IiF0Th Ha OPYCKH IIiJ Yac pyxy BIiBoO (puc. 5).

T f

2 | .
< £ 1 I @ Puc 5. Cunu, 1110 1iroTh Ha
f OpyCKH IiJ1 9yac pyxXy BJIiBO.

Ha pucyuky 5 T;, T, — clJId HaTATY HUTKH.
OckiJIbKu OpYCKU OJIHAKOBI, TO Ha HUX JII€ OJIHAKOBA CUJIa TepTH f .
Jlnst kotymiku 3 HuTKamMu: T; =2T, (puc. 4).

T
F1 Tl a - C 2 .
- 1 B Puc. 6. Po3nionin cuin HATATY HUTOK Ha

= D KOTYIIIITL.

OckiJIbku OpyCKH pyXarOThCs PIBHOMIPHO, TO CHJIM, IO JIIOTH Ha OpyCKH,
ypiBHOBaxkeHi: F; = T; + f;
TZ = f.
Po3rnstHeMo cuity, 110 AiF0Th Ha OPYCKH i 4ac pyxy BrpaBo (puc. 7).

F
f T, @ f 2 — Puc 7. Cuin, mo AiroTh Ha OpycKH

T3 i1 Yac pyxy BIPaBo.

Cunm ypiBHOBakeH1, ToMy: Ty = f;
F,=T,+ f=%+f=£+f=%=3F(2).

Pozninmumo Bupasu (1) Ta (2): % = % = 2.
2



3amaua 4

SAxuit  mMakcuManbHMM  00’eM  oyii  TYCTHHOIO
p. =08 CM% MOXHa HamuTH B L-momiOHy TpyOKy 3 ]
BIAKPUTHMH KIHIIMH, sKa dYacTKOBO (40 BHCOTH h) i
3allOBHEHA BOJAOK TrycTuHoro p, = 1,0 #‘? [T1oma 9h .

TOPU30HTAILHOTO Tepepi3y BEPTUKAJIBHUX YaCTHH TPyOKH
nopiBHioe S. O0’€MOM TOpPU3OHTAIBHOI YAaCTUHU TPYOKH - 114k
MO’KHa 3HeXTyBaTH. Bucora BepTUKaIbHUX YaCTHH TPYOKH Ta 7
BHCOTa CTOBMYMKA BOJM BKa3aHa HA PUCYHKY.

[TpumiTka. 3aKpyBaTH BIAKPUTI KIHI TPYOKH, HAXUJIATH 11 a0 BUIMBATU 3 HEl
BO/IY 3a00pPOHEHO.

Po3B’s30K

Hamararounck HanuT HalOUIbIIMA 00’ €M 01T B TpyOKy, Tpeba MakCUMAaJIbHO
BUKOPHUCTOBYBAaTH THCK CTOBMYMKA BOJU, II00 YPIBHOBOXHUTH HOTO OJIEIO
SIKHaMO1JIbII0T BHCOTH. {711 11bOoro OyZeMO JOJMBATH Yy BUCOKE KOJIIHO OJIO JIO THUX
Mip, MOKK BOHA HE BUTICHUTH yCIO BOAY B Jipyre KoiiHo. CTOBMYMK OJiii Oyne Matu
Bucoty H = 2h- 1,25 = 2,5h. TloTiMm MOXHa BHKOPHUCTATH OJWH i3 CIOCOOIB, SIKi
JaI0Th OJIHAKOBUH pe3ysibTaT. MokHa B 00M/1Ba KOJIIHA JOJUTU TT0 2hS oii, a MOXKHa
JUTU OJII0 TUIBKKM Yy BHCOKE KOMiHO. ToJi 13-3a MEHINOI TYCTMHHU OJii IOYHE
«1poOyJIbKYBaTH» dYepe3 BOAYy W 3aiiMe B JPYyroMy KOJiHI BBECh OO0 €M, SIKHii
sasmmuBes: V = (2,5h + 2,2h)S = 6,5hS.
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