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VUIEeHIYEeCKON OJIMMITHAJIbI 110 (DU3UKe
2017/2018 y4aebHoro roja

XapbKoBckasg Ob1acThb

8 KJiacc

Pertenne 3a1a4

Bamaua 1. I'paduk

Omnpenenure 110 TpaduKy CKOPOCTH OT BPEMEHHU IIepeMelleHre U IIyTh JIETSIIEero gpyproua c
Iopu u eé cobaxoit BHyTpH.

I'pacduk cxkopocTu oT BpeMenu paszdbuBaercs Ha 6 yIACTKOB C MOCTOSHHOW cKOopocThio. Ilepemertienue
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Ha KazKJOM TaKOM IIPOMEXKYTKE OIIPEIEIACTCI KaK
s=v-At

U COBIIQ/IA€T 110 MOJYJIIO C IIyTEM, C TeM OTJIMYUEM, YTO IIyTh BCerJia MOJIOKUTEJIEH.
Torma mepemeriienne B TEIEHUEBCETO BPEMEHHU ITOJIETA - 9TO CYMMAa BCEX MTEPEMEIEeHM:

s=> v At;=0-1+60-2+30-1+(-90)-2+150- 3+ (~180) - 1 = 240xm,

a BeCb IIyThb:
I=>|vi|-At;=0-1+60-2+30-1+90-2+150-3+180- 1 = 960%m.



Samgada 2. MaH4YKUHBI Ha JbIUHE

Korna Ha jbauHy BbIIIE OGUH MaHIKIH Maccoil M, 00bEM €€ HaIBOIHON YacTH YMEHBIIUIICS
na 30%. ITorom Ha JIbAKMHY BBIIIE BTOPOI MAHYKHUH, U 00bEM HAJIBOIHON TaCTH yMEHbIITILICS
emé na 30%. Haiigure Maccy BToporo MandKuHa U Maccy JbauHbl. OTHOIMIEHUE TIOTHOCTEH
JIbJIa 1 BoJbI paBHO 0,9 .
O6ozuaunm 3a V' 00bEM Beeil abauHbl, V) — 00bEM €€ IMOIBOAHON YaCTH, 1M1 MAacCy JbIWHBI, 119
MacCy BTOPOTO MaHYKWHA, Py IJIOTHOCTH JIbJA U 3& Py IJIOTHOCTDL BOJBI. BoInuiieM yc/ioBue IiaBaHus

JIbIUHDBI:

paV=ps-Vi = Wi=P2v-09v

Ps

B ciydae, Korma nepBblii MAaHUYKIH 316 HA JIbIUHY:
PV +M=py-[Vi+0,3(V-V)],
1 U3 yCJIOBUA TIJIaBaHUA JIBJUHDBI:
M =0,3p5-(V = Vi) =0,03p,- V.
Orciona onpeneasseM MacCy JibJIUHbL:

Pn
=p;-V=——-M=30M.
mi1 = pPn 0,035

Korpaa ke nBa MaHIKMHA HAXOIATCA Ha JIbIWHE:
P V+M+mg=ps-[V1+0,3(V-V1)+0,3(V-V1-0,3(V-V1))].
[Tpumensis ycioBue maaBaHus JIbIUHBI 1 MAaHIKUHA, BHIPAYKAEM MACCY BTOPOr0 MAHUYKIHA:

s 30-0,021
mo = 0.21py(V - 1) = 0,021 22y = =022

M =0,7M.
P 0,9

Sagada 3. Jletaromnime o6e3bIHbI 1 BEChI

Eciu na HepaBHOILIeYrE BECHI OCAIUTH MAJIEHBKYIO U OOJIBIIYIO JIETAIOMINX 00e3bsiH, TO OHI
OyayT B paBHOBecuu. Ecim GOJIBIIYIO JIETAIOMIYI0 00€3bsAHY IOCAIUTh Ha MECTO MAJIEHLKOIA,
TO JIJISI TOTO, YTOOBI BECHI OCTAJNCH B PABHOBECHH, HA JPYIYIO Yallly HYXKHO IOCATUTH 4
MaJsienbKux. Haftinre maccy MajieHbKOM JieTatomieii 06e3bsHbI U OTHOIICHUE JIJIUH ILJIeY BECOB,
ecyin Macca 00JIbIol 06e3bsaHbl M.

Brmumem YCJI0BUA PaBHOBECHUA pbIdara B JABYX CJ/IyYadX:

Mll = mlg
Mlg = 4ml1,

IIe M — Macca MajJeHbKON 00e3bsIHbI, [o U [{ — IJIMHBI OOJIBINEr0 U MEHBIIETO IIedeil COOTBETCTBEHHO.

Bmpamaﬂ U3 II€PBOr'0 paBEHCTBa OTHOIIIECHMNE % = % U IIOACTaBJIAA BO BTOPOE ITOJIYYUM

Ml, M? M
—_— = —— = 4m = m=—.
ll m 2
OTcrona OTHOIIEHUE IIed
lo M
2-"c29
ll m



Sagaua 4. PaitepOboJIbI

Bo Bropom kiacce HIkoabl Marum u Bo/ebCcTBa yaarcs: KacToBaTh (haitepbosnl. s oxiia-
KIAEeHUd MUIIMEHU HCIOJIB3YyeTCs IIPpAMOTOYHad CUCTEMa, Ha BXOJ KOTOpOf)I II0JaI0T MeTaJlJIn-
YeCKUIi IOPOINOK, KOTOPBI 10 Mepe IPOXOXKJEHUs Yepe3 Hee HarpeBaercs U ILJIaBUTCH, a
JKUJIKWM MeTaJT HarpeBaeTcst. Ha BXoje cucTeMbl ILIONIA/ b cedeHusi TpyObl S, a CKOpOCThb
JIBUKEHUST TIOPOIIKA IIPU TeMmieparype 1(, KOTOPBIil 3aI10/IHsIeT BCe cevueHne TPyObl, paBHA .
KaxoBa momkHa OBITH MakKcUMaJbHAsT CPEIHsIsT 3Heprust Ha (aitepbosI, ITOOBI METAIT B CH-
creMe OXJIAXKIEeHUsT He HauaJl KUIEeTh, €CJIM CPEIHsIsl 9acToTa [IOaJaHil B MUIIeHb paBHa 7
N3BeCTHBI TIOTHOCTH TTOPOIIKA P W KUJIKOTO METAJIIA p1, TEMIIepaTypa ero TiaBaeHus 11 u
KuneHus Th, yaeabHas TeIIOTa IJIABJICHUS A, YAeIbHasd TEIJIOEMKOCTb B TBEPIOM COCTOSTHUN
€y, B YKUJIKOM (1.

BrimuieM KoJIm4ecTBO TEIIOTHI HEOOXOIMMOE JIJisi HarpeBa MOPOIIKa, IIPOXOIINero no Tpybe 3a eau-
HUITy BPEMEHH, JIO0 TeMIEPATYPhI IIJIaBJIEHUS

Vv
P = % = COPO?(TI -Tp),

KOJIMYECTBO TEIJIOTHI JIJId TOI'O qTO6bI PacCiyiaBUTh 9TOT IIOPOIIOK
\%4
Py = 61)\p07,

1 KOJIMYIECTBO TEIIJIOTHI [IJId HarpeBa KHUJIKOI'O MeTaJljia, IIPOXOAAIIETro 110 pr6e 3a eJUHUIy BpeMeHu,
10 TeMIIepaTypPbl KUIICHU A

v
P3 = 0100?(T2 -T1).

YuurniBast TO, 9TO IIOTOK MeTaJlJla CTallMOHAPEH, ITOJIyIaceM, 9YTO KOJIUIECTBO TEIIJIOTHI, IIPUXO/IAIIeeCs

Ha OXJIA’KJICHUE MUIICHN B eJIMHUILy BPEMEeHI
P=P +Py+Ps={co(T1 -To) + A+ c1 (T2 = T1) } poSv.
C 1pyroii CTOPOHBI SHEPIusl BhIIEJIAIONAACS Ha MUIIeHH OT (aiiepbosIoB B eIUHUILY BPeMEHH
P =c¢v,

rie € - cpennss sueprus daitepbosta. [IpupaBauBas 06a BbIpaXKEHUSI, MOIYIaeM MAKCUMAJILHOE 3HA~
qeHne I cpedHeil sHeprun daiiepbosa, ITOOI KUAKUH MeTAIa He HATAJ KUIIETh:

S
= vpPo

y {Co(TI - TO) + A+ Cl(T2 - Tl)}

3amada 5. Tepmowmerp i1 3estuii

Bunbma xouer mpuroToBUTH KAaueCTBEHHOE 3€/1be, HO MMEET HElPOrpaynpPOBAHHBIN TEPMO-
Merp. OHa 3HAET, 9TO pe3epByap PTYTHONO TEPMOMETPA IPeICTaBIIsieT coboil Kyh ¢ CTOPOHOI
a =1 cM, ero KanaJla mMeeT KBaJpaTHOE cedeHne co cToponoit b = 0.5 MM, 0OBEMHBIN KO-
sduImenT pacimupennst pryTi paser a = 2- 1074 °C~! (mpu marpese na 1°C 00beM pryTn
yBemmauBaercs Ha 2-1074 o1 nepsonauaibHoro oobema). OnpeaenuTe, Ha CKOTBLKO TOHIMET-
csl YPOBEHb PTYTU B TepMoMerpe mipu Harpese 3esbs ¢ 80°C g0 100°C (Buibma jgocrarouno
TOYHO OIPEJIeJIsieT TH JIBe TeMIIePaTypPhbl Ha IJIa3)

@) He yUUTBIBasl PACIIUPEHNE CTEKJIA;

6) yuTs pacimpeHne CTeKa I 3Has ero JuHeinbi Kosdduruent paciupenns 3 = 107° °C~1
(upu Harpese Ha 1°C CTEKIIO yBeJMYUBAET BCE CBOM JIMHEHBIE Pa3Mephl Ha 107° or nepBoHa-

YaJIbHOIO 3HAUEHUSI STUX JIMHEHHBIX Pa3MepOB)



S

a) Pacmupennem o6béma pTyTH B KaHaJe MOXKHO IpeHeOpedb BBUJLY TOTO, YTO OH 3HAUUTEJHHO
MeHbIIe 00bEMa PTYTH B pe3epByape. IlocuuTaeM Ha CKOJBKO YBEJIMUNTCS 00BEM PTYTH B pE3epByape
npu Harpese Ha AT = 20°C:

AV = aATV = aATd>.

Becb aroT 00bEM meperiés B KaHaJl, CJIeJOBATEILHO BbICOTA TOIHATHAS YPOBHS PTYTH

AV aATe* 2-107*-20-10°
Sy, b2 0,25

Ah

= 16.mMm.

o ) ITocunraem Ha CKOJBKO yBeJuamiics 00bEM pe3epByapa
AVy = (1+ BAT)3a® - a® = [3(BAT) + 3(BAT)? + (BAT)?]a® ~ 3BATa>.

HeCJIO}KHO 3aMETHUThL, YTO M3MEHEHUEM IIJIOIIAQJI CEYCHMHdA KaHaJia MO2KHO HpeHe6peLIb7 ITOCKOJIBKY
BAT «< 1
S = (1+BAT)*V? = [1+2(BAT) + (BAT)?]b* ~ b,

Torma BBICOTA MOAHATHSA PTYTH B KAHAJIE C YIETOM PACIINPEHUS CTEKJIA

AV -AVy  (a-3B8)ATa®* (2-107*-3-107°)-20-10°

Ah
S b? b2

=13, 6.mmMm.



