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8 kyace
Bapuant 7/

1. (14 6anaoB). /Ba pe3ucropa, CONMPOTHBIICHHS KOTOPBIX OTIMYAIOTCS B 2 pasa,
COCIMHMB MapajUIeNIbHO, IMOAKIIYAOT K HCTOYHUKY DJJIEKTPUYECKOM DHEPIUU C
IOCTOSIHHBIM HarpspkeHueM. [Ipu sTom B enu Bbaensercs MomHocTh 9 Bt. Kakosa
OyZeT MOILIHOCTh TOKAa NPU MOJAKIIOYEHUM K HCTOYHMKY DJIEKTPUUYECKOW SHEPIUU
COCIMHEHHBIX II0CJIE0BATEIBHO [BYX PE3UCTOPOB, KaXIbIM M3 KOTOPBIX HMEET
COIIPOTHUBIIEHHUE B 2 pa3a OoJIbIIee, YeEM UMEET PE3UCTOP € OONBIINM CONPOTUBICHUEM
B IIepBOM onbITe? Bo BTOpOM OMbITE HANIPSKEHUE UCTOYHKKA B 2 pa3a 0oJiblle, YEM B
IIEPBOM.

2. (9 6annoB). KonOy ¢ BoJOi HarpeBaroT cHavaja ¢ IOMOIIBIO OCH3MHOBOM
TOPEJIKK, 3aTeM C IOMOIIBI0 CIHUPTOBKHU (TOPEJIKH, HCIOJB3YIONIEH B KaueCTBE
ToruMBa cnupT). Macca Boabl B koyioe 100 r, u3MeHeHHe TeMIiiepaTypbl BOJbI B
nporiecce HarpeBa 50 °C. M3BecTHO, UTO Macca CropeBIIero cnupra B 2 pasza 0oJblile,
yeM Macca cropeBiiero 6ensuna. Onpejenure Maccy cropeniiero 6enzuna. Cuuraiire,
YTO BCE KOJIMYECTBO TETIOTHI, BHIJICTUBILIEECS MPU CTOPAHUU TOILJIMBA, MOILIO TOJIBKO
Ha HarpeB BOJIbL. Y AenbHas TerioeMKocTh Boabl 4200 Jx/(kr-°C), yaenbHas TemioTa
cropanus cnupta 27 MJx/kr, ynenpHas Teriora cropanusi oenzuna 46 MJx/kr.

3. (9 6asn0B). Cocyn I0BEPXY 3aMONHEH KUAKOCTLIO MIOTHOCTEIO 0,8 r/em®. B
COCY/I TOJIOKHUJIN KaMEIIeK Maccoi 65 T, B pe3yJIbTaTe 4ero YacTh KUJIKOCTH BBITEKIIA,
a Macca coCyJla C OCTaBIIEHCS >KUIKOCTHIO M KaMEIIKOM YBeIW4yuiach Ha 45T.
Onpenenure TUIOTHOCTh MaTepualia KaMeIlKa.

4. (9 6anmoB). CBUHIIOBYIO JeTallb Harpeaun oT Temmepatypsl t = 27 °C no
TeMIiepaTypsl miaBieHus ty; = 327 °C, a 3arem pacmaBuiu. B mpoiiecce muiaBieHus
ee BHYTpeHHss ’Heprust u3menunach Ha AU = 48,6 k/[x. Onpenenure KOJIUYECTBO
TEIJIOTHI, KOTOPOE OBLJIO 3aTPau€HO HA HArPEBaHUE JACTANIU. Y IeJbHas TEIJIOEMKOCTb
ceunna C = 140 JIx/(xr-°C), yaenbpHas TermjaoTa ero rmiaBjieHus A = 24,3 kJDx/kr.
N3menenneM o0bemMa BO BCex Mpolieccax npeHeopeyb.

5. (9 6amsoB). B cocyne cMerianu aBe KUAKOCTH. Macca MepBOM JKUAKOCTH
paBHa M; = 18 1, a ee mmoTHOCTE p; = 1000 kr/M3. Macca Bropoii sxuakoct M, = 35T,
ee miotHocTh p2 = 800 xkr/m®. JKHMAKOCTM CMeIIMBAIOTCA TaK, YTO OOBEM
nojyduBIieiics cmecn Ha o = 3,4 % MeHbIIe 0oO0beMa BTOPOM JKHUIKOCTH (10
cMmemuBanus). Onpenenure mIOTHOCTh MOJTYYHBILIEHCS CMECH.



8 kaacce
BapuaHT /

1. (14 6anaoB). /Ba pe3ucropa, CONMPOTHBIICHHSI KOTOPBIX OTIMYAIOTCS B 2 pas3a,
COCAMHUB MapajIeIbHO, MOJKIIOYAIOT K HMCTOYHUKY JJIEKTPUYECKON SHEpruu ¢
IOCTOSIHHBIM HarpspkeHueM. [Ipu aTom B nenu Beiaensercs MmoutHocTh 9 Bt. Kakosa
OyZIeT MOIIHOCTh TOKAa MPU MOAKIIOYEHHHM K HWCTOYHHMKY SJIEKTPUYECKOH PHEpPrun
COCMHEHHBIX MOCJIEOBATEIFHO JBYX PE3UCTOPOB, KaXKABIA M3 KOTOPBIX HMEET
CONPOTHUBJIEHHUE B 2 pa3za OOJbLIEE, YEM UMEET PEZUCTOP € OOIBILINM CONPOTUBICHUEM
B IIEpBOM ombITe? Bo BTOpOM OIbITE HANPSHKEHUE UCTOYHUKA B 2 pa3a 0oJIbllie, 4YeM B

HIEPBOM.

Bo3mo:kHOe peIcHuc.

HpI/IMCM, 4YTO MCHBHICC COIIPOTHUBJICHHC B IICPBOM OIIBITC PABHO R. Toma

OompIIee conpoTuBiieHne Oynet paBHo 2R.

HpI/I mapaJuiCJIbHOM COCAMHCHHUHN PC3UCTOPOB MOITHOCTB, BBIACIIAIOIIAACA Ha

HUX, paBHa
b — 302
™ 9R "

Bo BTOpOM ombITE pe3ucTOphl OYAYT UMETH OJIMHAKOBOE CONPOTUBIEHUE 4R.

I[Ipy mocnemoBaTeNbHOM COEAWHEHUHM O3THUX  PE3UCTOPOB  MOIIHOCTb,
BBIJICIISIIONIASICA HA HUX, paBHA
p 4U? U?
>8R 2R
3aMeTuM, 4TO
Uz 2P,
R 3
Tornma
1
PZ = = 3 BT
3
Py
OtBeTt: P, = 5= 3 Br.
Kpurepuu oneHuBanus
BoinosiHenue bana

YyacTHUK HE IMPUCTYIIAJI K 3aIaHUIO WUJIW BBIITOJIHUIT €T0 C
CaMOro HadaJia HCBCPHO

0

Paccuntanbl CONMPOTHBICHUSA IIEMIOYEK PE3WCTOPOB B
000uX 3KCIEPUMEHTAX

4 (mo 2 6anna 3a
Ka)X10€ COCTUHCHHE)

3anucaHbl BBIPAXKEHHS JJISI MOIIMHOCTEM TIPU  JBYX
Croc00ax BKJIIOYEHUs pE3UCTOPOB

4 (mo 2 6anna 3a
Ka)J10€ BBIPAKCHHUE)

3anucaHo BBIpAKEHHE, CBS3BIBAIOIIEE MOIIHOCTH Pj,
HaIpsHKEHUE HWCTOYHHUKA W COMPOTUBJICHUE MEHBIIETO
pe3ucTopa

2




[TonyyeH pe3yabTaT B 0011IEM BHJIE 2
3aaHye BBIMOJIHEHO TMOJHOCTHIO, TOJNIYYeH pPe3yJbTaT B 2
BHUJIC YUCIIA
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2. (9 6annoB). KonOy ¢ BoJIOI HarpeBaroT cHavaja ¢ IOMOIIBIO OCH3MHOBOMH
TOpPEJIKK, 3aTeM C IOMOIIbI0 CHUPTOBKHU (TOPEJIKH, HCIOJB3YIONIEH B KauyeCTBE
TormBa cnupT). Macca Boabl B konbe 100 r, u3MeHeHue TemrmepaTypbl BOIBI B
nporiecce HarpeBa 50 °C. M3BecTHO, UTO Macca CropeBIIero cnupra B 2 pasza 0oJblIIe,
4yeM Macca cropeBliiero 6ensnna. Onpeenure Maccy cropeniiero 6ensuna. Cuuraiire,
YTO BCE KOJIMUECTBO TETIOTHI, BbIICIUBILIEECS TPU CTOPAHUU TOILIMBA, TIOILJIO TOJIBKO
Ha HarpeB BOJIbI. Y AenbHas TerioeMKocTh Bojbl 4200 [/ (kr-°C), yaenbHas TemioTa
cropanus cnupta 27 MJx/kr, ynenpHas Teriora cropanusi oenzuna 46 MJx/kr.

Bo3mo:kHOe pelienue.
CocraBuM ypaBHEHHUE TEIUIOBOrO OajaHca:

mgCAt = qgmg + qcme .
VYuuTeiBas 3aJJaHHOE B YCIOBUU COOTHOIIIEHUE MAcCC, TOJTYUUM:
myC, At = qgmg + 2q.my .

Pemast 3T0 ypaBHEHHE OTHOCUTEIBHO Mg, MOJIYYUM

myC At
mg = ——— = 210 mr.
ds + 24,
OTBeT: Mg = MaGll _ 210 mr.
qet2qc
Kpurepuu oneHuBaHus
BuinosiHeHue bann
VYyacTHHUK HEe TPUCTyHal K 3aJIaHUIO WIIM BBITTOJHUI €ro C 0
CaMoOro Hayajia HEBEPHO
3anucaHo ypaBHEHHE TEIUIOBOro OajlaHnca 2
3anucaHo ypaBHEHHE TEIUIOBOrO OajaHca C y4eToM 3
OTHOIIICHHUS Macc
[Tomyden pe3ynbTat B 00111€M BHJIE 3
3ajaHue BBINOJHEHO MOJHOCTBIO, MOJIYYEH pe3yJbTaT B 1
BHUJIC YHCIIa
Bcero 6a/110B 9

3. (9 6as0B). Cocy 10BEpXY 3aMONHEH KUIKOCTHIO IIIoTHOCTHIO 0,8 r/em®. B
COCY/I MOJIOKUJIN KaMellIeK Maccoi 65 T, B pe3yJIbTaTe 4ero YacTh KUJIKOCTH BBITEKIIA,



a Macca cocyJla C OCTaBILUEHCSA YKUJAKOCTBIO M KaMEIIKOM YBEIWYWiIach Ha 45T.
Onpenenure IWIOTHOCTh MaTEpHUAIa KaMEIIKa.

Bo3moxkHoe pelienue.
OO0beM BBITEKIIEH KUJIKOCTU paBeH 00beMy KaMelllka. 3HAYUT,

P Px

O0603HaYNM TIEPBOHAYAIBHYIO MAacCy JXKHIKOCTH Kak My. Macca cocyma c
OCTaBIIEHCS )KUIKOCTHIO U KAMEIIIKOM paBHA

my = my, — Am, +m,.
N3MeHeHmne Macchl cocy/ia € )KUJIKOCTBIO TTOCIIE YKIAIKU KaMelllKa U BEITEKaHUS

KUIAKOCTHU paBHO
Am =m,— Am,.

[Tomygyaem
m,—Am my
P [
Do M KT
=—=2600—.
Pe m, — Am M3

OtBer: p, = % = 2600%.

Kpurepuu oueHuBanus

BoinosiHeHue bann
VYyacTHUK HE TPUCTYyNal K 3aJJaHUIO WJIA BBITTOJHWI €T0 C 0
CaMOro HavaJila HEBEPHO
3anucaHo YCIOBHME paBEHCTBA OOBEMOB KaMellka M 2
BBITCKIIICH KUJIKOCTH
3anucaHo BbIpaKCHUE I KOHEYHON MacCChI 2
3anucaHo BbIpaKCHUE ISl K3MEHEHHUS MacChl 2
ITonyuden pe3ynabTar B 0011IeM BUIE 2
3ajaHue BBIMOJIHEHO TOJHOCTHIO, TOJYYEH pe3yJbTaT B 1
BHJIEC YHCJIa

Bcero 6a108B 9

4. (9 6amnoB). CBHHIIOBYIO J€Tajb Harpeaud ot temmnepatypsl t = 27 °C no
TeMmrepaTypsl miaBienus ty, = 327 °C, a 3atem paciuiaBuid. B mporiecce miaBieHus
ee BHyTpeHHss sHeprus m3meHmnach Ha AU = 48,6 x/[x. Onpenenure KOITUIECTBO
TEIUIOThI, KOTOpOE ObLIO 3aTpayeHO HA HarpeBaHUE JACTaNU. Y AebHasl TEIIOEMKOCTh



ceunna C = 140 Jx/(kr-°C), ynensHas Teruiora ero rmiaBieHus A = 24,3 kJDx/kr.
M3meHenneM o0beMa BO BCeX MpoIeccax MpeHeOpeyb.

Bo3MmoikHoe pelenue.
N3MeHeHne BHYTpEHHEN DHEPTUM IIPU IUIABJICHUM JETadd MAacCou M y4eTom
YCIIOBHSI, YTO OOBEM MOCTOSHEH, PABHO KOJUYECTBY MOJYYEHHOMN TEIUIOTHI:

AU = Am.

Ha HarpC€BaHUC ICTAIN Tpe6yeTC$I KOJIMYCCTBO TCILJIOTHI, paBHOC
(o
Q=cm(t,, —t) = IAU(tm —t) =84 k/Ix.

OtBer: Q = cm(t,, — t) = %AU(tm —t) =84 k/Ix.

Kpurtepun oueHnBaHus

Brinosinenue baan
Y4acTHUK HE PUCTyHal K 3aJIaHUIO WJIM BBITIOJTHUI €ro C 0
CaMoro Hayajia HEBEpHO
3anucaHo BBIp@&KEGHHE JUISI HW3MEHEHHUS BHYTPEHHEH 3
SHEPTrUH NPH TUIABJICHUN
3anmyMcaHo  BBIPAQKEHHE  KOJMYECTBA TEIUIOTHI  IIPHU 2
HarpeBaHUU
ITonyuen pe3ynbTar B 00111€M BUJE 2
3ajaHue BBIMOJHEHO MOJIHOCTHIO, TOJIYYEH pe3yJbTaT B 2
BHJIE YHCIIa

Bcero 6a1108 9

5. (9 6amsoB). B cocyzne cMerianu aBe XKUAKOCTH. Macca MepBOM KUIAKOCTH
paBHa M; = 18 1, a ee motHOCTH P1 = 1000 kr/m%. Macca BTOPOH XKHAKOCTH My = 35T,
ee mioTHOcTh p2 = 800 kr/m. JKUAKOCTM CMEMIMBAIOTCS TaK, 4YTO OOBEM
nojyduBIieiics cmecn Ha o = 3,4 % MeHbIIe oO0beMa BTOPOM JKHUIKOCTH (10
cMmernrBanus). OnpeaennuTe MIOTHOCTh MOJTYYUBIICHCS CMECH.

Bo3moxkHoe pelienue.
O603HaYnM 00BEM NOTyUHBIIEHCS cMecH Kak V. DToT 00beM paBeH

my m;
V=—7+0—-a)—.
P1 P2

Macca cmecu paBHa M1 + M,. IlmoTHOCTE CMecH



)= my+m,  (mg+my)pip, g79 X
-m m, — _ ~ 3"
Ty a2 mip, + (1 —a)ym,py M
P1 P2
mi+m Kr
mypz+(1—a)mypy M
KpuTtepun onneHnBaHus
Beinoanenue Baan
Y4acTHHUK HE IPUCTyHal K 3aJIaHUIO WJIM BBITIOJTHUII €TI0 C 0

CaMOro Ha4daJia HCBCPHO

3anucaHo BBIPAKCHUC JIJIA o0beMa HepBOﬁ KNIKOCTHU

3anucaHo BBIPpAKCHUC JIJIA o0beMa BTOpOﬁ KNIKOCTHU

3anucano BBIPAKCHUC JIsI MACChl CMECH

3anucaHo BhIpaKeHHE JIJIsl 00beMa CMeCcH

[Tonyuen pe3ynbTar B 00111€M BUIE

RPINDINN P

3aI[aHI/IC BBIIIOJIHCHO ITIOJIHOCTBIO, IIOJIYUCH pPC3YJIbTAT B
BUAC YKUCJIa
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