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HNHcTpykuus mo BBINOJTHEHUIO PadoThI

Ha BbImonHeHwe 3K3aMeHAMOHHON paboTsl mo ¢usuke orBomurcst 3 daca (180 munyT).
Pabota cocrout u3 3 yacTeil ¥ BKIoYaeT 25 3aMaHMiA.

Yacte 1 comepkur 18 zamanmii (1-18). K kaxnomy 3amaHui0 NpUBOIUTCS 4 BapuaHTa
OTBETa, W3 KOTOPBIX TOJNBKO ONWH BepHBIM [lpu BbImoOnHeHWH 3aganust dact 1 oOBexute
KPY>KKOM HOMep BBIOPaHHOTO OTBeTa B K3aMeHalMOHHOW paborte. Ecnm Bel o0Benu He TOT
HOMEp, TO 3aYepKHUTE STOT OOBEJEHHBIA HOMEpP KpPEeCTHKOM, a 3aTeM OOBemuTe HOMep
MPaBUIIBHOTO OTBETA.

Yacte 2 BriOYaeT 3 3amaHus ¢ KpaTtkuM otBeroM (19—21).11pu BbIMONHEHWH 3aJaHUi
4acTH 2 OTBET 3allUChIBAETCS B DK3aMEHAI[MOHHON paboTe B OTBEJCHHOM JIsl 3TOr0 Mecte. B
cilydae 3allUCH HEBEPHOTO OTBETA 3aYEePKHUTE €r0 U 3allUIIUTE PSIOM HOBBI

Yacte 3 comepxut 4 3amanus (22—25),Ha KOTOpbIE ciledyeT OaTh pa3BepHYTHIA OTBET.
OTBeTbl Ha 3aJaHUsi YacTH 3 3allMCBIBAIOTCS HA OTHEJIBHOM  JIUCTEe. 3ajaHue 22 —
JKCIIEpPUMEHTANIbHOE, U JUIS €r0 BBIMOJHEHHS] HEOOXOJMMO BOCIOJB30BAThHCS J1a00PaTOPHBIM
000pyIOBaHHEM.

ITpu BBIYKMCIEHUSAX pa3pelaeTcst HCIOIb30BaTh HEMTPOTPAMMHUPYEMBIN KabKYJIISTOP.

CoBeTyeM BBITOJTHSATD 33J]aHUsl B TOM MOPSIIKE, B KOTOPOM OHM JaHbl C IeJTbI0 S3KOHOMUH
BpeMEHH MpOIyCKaiTe 3amaHue, KOTOpOe He yAaeTcs BBIMOIHHUTH cpasy, W MEepeXOmuTe K
crenyromeMy. Eciau mociie BBITOJIHEHHMsT Bcel paboTel y Bac ocraHeTcs BpeMs, TO MOXKHO
BEPHYTHCS K [IPOIMYIIEHHBIM 38 JaHUSIM.

bael, momyveHHble BamMu 3a Bce BBIMIOJTHEHHBIE 3alaHus, CyMMUpytoTcs. [locTapaiiTech
BBIMOJHUTH KaK MOXKHO OOJIbIIIe 3alaHuii 1 HAOpaTh KaK MOXKHO O0JIbIliee KOJNIECTBO OANIOB.

Kenaem ycnexa!

© MHOO 2012r.
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Hwuxe mpuBemeHbI ClpaBOYHBIE JAHHBIE, KOTOPBIE MOTYT IMOHAAOOMTHCI Bam
MIpY BBIIIOJHEHUH PabOTHI.

JdecarnaHbie MPUCTABKA

HawumenoBanue O6o3uauenue Muoxurens
rura r 10°
mera M 108
KHJIO K 10°
TeKTO T 102
caHTH c 1072
MUAILIH M 1073
MUKPO MK 107°°
HAHO H 1070
Koucraursl
yCKOpeHre cBOOOIHOTO HMaeHus Ha SeMiie g=10 ?
IrpaBHTALMOHHASA [IOCTOIHHAL G=6,7-10""" Ho v
KT
CKOPOCTB CBeTa B BAKyyMe c=3-10° %

SJIEMEHTAPHBIN 3JIEKTPUIECKUN 3apsy

© MHOO 2012 r.
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IlnoTHOCTH
KD KT
OeH3uH 710 —3 npesecuna (cocua) | 400 —3
M M
KT KT
CITUPT 800 F napadux 900 ﬁ
KT KT
KepOCHUH 800 ﬁ ATIOMUHHAH 2700 ?
KT KT
macio mamuunoe | 900 B Mpamop 2700 3
KT KT
BOZIA 1000 = UHK 7100 "
KT KT
Mosoko nensuoe | 1030 ) CTallb, JKeJIe30 7800 )
KT KT
BOZIA MOPCKAs 1030 ) Menb 8900 )
KT KT
PTYTDH 13600 = CBUHEI 11350 "
YaenbHaA
TEIJIOEMKOCTh 4200 T TEIIOEMKOCTh 130 Mok
BOJbI kr-°C CBHUHIIA kr-°C
N & TemIoTa S5
zﬁﬁﬂggMKOCTb 2400 A " napoobpasosanusa | 2,3 - 10° Az
p KT - BOJIBI KT
N " TemmaoTa %
;ingoeMKOCTI’ 2100 A - napoo6pasosanus | 9,0 - 10° A
oAt KT - crmpra KT
i - TemIoTa 5
;i?oﬂh?;gﬁ;c“ 920 ! - ILIABJICHUS 2,5-10* A
KT - CBHHIIA KT
& K WK
TEILI0EMKOCTD 500 )l ‘ TemaoTa 7.8.10* il
CTaIN kr - °C ILUIABJICHUS CTAIH KT
& K K
TEILJIOEMKOCTb 400 VH - TerioTa 5’ 9. 104 rH
IIUHKA KT - ILIABJIEHUS 0JI0BA KT
& B K
TeIlJIOEMKOCTH 400 rz[ a Teriora 3, 3. 105 I[
Menu kr - °C ILUIABJICHUS JIbIA KT
& WK K
TEIJI0EMKOCTD 230 il i TETIoTa CrOpanud| g g . 1(/ il
0JIOBaA kr- C criapra KT
© MHOO 2012 .
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Temneparypa niaBieHusa

Temneparypa KUIIeHUS

CBUHIIA 327 °C BOJbI 100 °C
0JI0Ba 232 °C crmpra 78 °C
BOJBI 0°C
OM - MM
YaeabHoOe sJaeKTpuYecKkoe comporuBiaenue, —— (mpu 20 °C)
M
cepebpo 0,016 HUKEJIUH 0,4
Menb 0,017 HUXPOM (CILIaB) 1,1
QTFOMUHUAHN 0,028 dexpanb 1,2
sKeJe30 0,10

HopmaabHBIE yCIOBHUA: TaBIeHUE 10° I1a, remmeparypa 0 °C.

© MHOO 2012 .
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Yacte 1

K xaorcdomy u3 3adanuii 1-18 danwt 4 eapuanma omeema, u3 KOmopwvix
Homep smozo omeema o6eedume

moaAbKO O00UH NpPAeuUAbHLLIL.
KPYa#CKOM.

1 | Ha pucynke msobpakeHbl 3aBUCHMOCTH KOOPAMHATHI X OT BpeMeHHU ¢ IJisd

toueunsix Tes1 A, B, B u I, gBmkymuxcsa sgoab ocu OX.

XM

SaBucuMocTs x(7) = 2 — (0, 5¢ onuchIBaeT ABUIKEHUE Tela

DA 2) b 3) B 4) T

2 | Ha ToueunHoe Temo, Haxomdlleeci Ha TIJIAAKOH TOPU30HTAIBHOU
IIOBEPXHOCTH, NEUCTBYIOT TPH CUIBI [ |, 'y 1 F' 5 (CM. pUCYHOK, BUJ CBEPXY).

YA

ITon meticTBHEM STHUX CHJI TEJIO 6YI[8T
1) ABUTAaTbCA C YCKOPEHHeM, HallpaBJIE€HHBbIM ITapaJlJIeJIbHO OCHU 0)¢

2) pBuraThCA C yCKOPEHHEM, HAIIPABICHHBIM IIapaIensHo ocu OY

3) moxouThCA

4) pBuraThCA C yCKOPEHHEM, HAIPABICHHBIM II0J YIIoM K ocam OX u OY

© MHMOO 2012 r.
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3 | Temo gBmKeTca BIOTH TOPH3OHTAILHOH ocu OX. 3aBHCHMOCTL KOOPAHHATEI

X BTOTO Teia OT BpeMmeHU ¢ mmeeT Buf X = 4/(1 —¢). Kunerudeckasn sHeprus
9TOTO Tena

1) mocie HAYana IBUKEHUSI BCE BpeMs YBEIHMYNBAETCS
2) 6bL1a paBHA HYNIIO B HAYAJE TBUKCHUT
3) Oymer paBHa HyJto uepes 0,5 ¢ mociie Havaia ABUKEHUS

4) 6y,11eT PpaBHaA HYJ/II0 Yepes3 ABe CEeKYH/bI I10CJ/Ie Hada/la IBUKECHUT

4 | Ha pucynke mpusemeH rpauk 3aBHCHMOCTH OT BPEMEHH MOMYJIS CKOPOCTH
Tejla Maccoi 2 KI, COBEpIIAIOIero Ha HEKOTOPOH IIIaHeTe CBOOOIHOe
najeHue ¢ HeOoJILIIOH BLICOTEI H.

o, M/C
90
80
70
60
50F -
40t :
30
20F =
10 :
0% 4 © § e

Bec sToro Tema B61M3H IIOBEPXHOCTH STOH IIAHETHI OyAeT IPUMEPHO PABEeH
1) 18 H 2) 19H 3) 36 H 4) 190 H

© MHOO 2012 .
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5 | Ilpeamomo:uM, 9T0 HEKTO PEIIWJ IOBTOPHTH ONbIT Toppudaesiu,

WCIIONb3ysi BMecTo pryTtu OemsuwH (cM. puc.). Hang sgumrocTbio
B 3amafgHHOW TPyOKe HAXOQATCA TONBKO WApbl OEH3WHA,
IaBJI€HHEM KOTOPBIX MOMKHO mpeHeOpeub. IlmoTHOCTL GeH3wHA
710kr/m”. Cron6 OeH3uMHA KAKOH BBICOTHI YPABHOBECHUT CHILY
aTMoCc(epHOTO JaBIEHU?

O e e M SE S m A

1) 760 MM 2) =10,1m 3) =14,1wm 4) 8m
[dnuua dgacoBo#t cTpenkm dacoB cocraBisger 80% OT IIWHBI MUHYTHOH
cTpenku. JInHelHAA CKOPOCTDh KOHIIA YACOBOM CTPEIKH

1) meHbIIle TMHEHHOM CKOPOCTH KOHIIA MUHYTHOM CTpeJIK: B 15 pas

2) MeHbIIle JUHEHHOM CKOPOCTH KOHIIA MUHYTHOH crpenku B 30 pas
3) Goublire IMHENHOU CKOPOCTH KOHIIA MUHYTHOU crpenku B 30 pas

4) 6osbiile TUHEHHOM CKOPOCTH KOHIIA MUHYTHOM CTPeIKu B 15 pas

TBépmoe Temo Maccod 2 Kr TOMEIAl0T B TeYb MOIMHOCTBIO 2 KBT u
HAYMHAIOT HAarpeBarh. B Tabmuiie 1 mpuBeneHbl JaHHbBIE, IIOJIYYEHHbIE TP
W3MEPEeHUH 3aBHCHMOCTH TeMIlepaTtypbl 1 S5TOro Teia OT BpPeMeHu f.
Hcnonbsysa Tabaunsl 1 u 2, ompemenanTe 9T0 BelecTBo. IloTepaMu TeIoThl
MOKHO TIpeHeOpedb.

Tabnuma 1

Bpemsa i, c 0 4 8 12 | 16 | 20 | 24 | 28 | 32 | 36

TenmepatyPal 300 | 310 | 320 | 330 | 340 | 350 | 360 | 370 | 380 | 300

Tabauma 2
YaenpHas
Bemzecrso TEeNJI0EMKOCTb,

KK/ (kr-°C)
Mens 0,4
AmroMuHI 0,90
Cepebpo 0,25
CauHers 0,14

1) mensp 2) agoMuHUNR 3) cepebpo 4) cBuHell

© MHOO 2012 r.
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8 | Ha marpeBanue ¢ moMOIIbI0 JIaG0PATOPHOM IEeUr METAINIECKOro 6pycKa Ha 10 | YyacToxk oJIEKTPUYECKON IeIM COCTOUT W3 PEe3HCTopa, :R ®
20 °C Tpebyerca 5 munyr. Ha crkoabko MuHYT 60sblie morpebyeTcs Ha comporuBieHue Koroporo paBHo 2 OwMm, u ammepmerpa,
naaenenue 9TOro ke OpycKa B [JaHHOH na6opaTopgpn edu IIpHA MOKa3aHus KOTOPOro coOTBeTcTByIOT cuie Toka [/ =5 A. Ha rakom pucyHke
TeMiepaTtype ~IUIaBIeHud, €CaH €ero yjneapHad TEIUIOEMKOCTH  paBHA IPaBUILHO TIIOKA3aH TpadUK 3aBHCHMOCTH KOJIMYeCTBA TeILIOTHI @),
500 [Ix / (xr - C), a ymenbHas temiora miasienus 84 k/[x / kr? Ilorepsamu BBIZIEIEHHOTO HA 9TOM PE3HCTOPe, OT BPeMeHH 17
TEIIOTHI IPeHeOPEeYb.
1) ma 42 MUHYTBI 2) ua 37 MmuHyT @ @
O, JTx
3) ua 47 MmuHyT 4) ma 163 MUHYTBI 1000
750
. . 500
9 | Ha rnagxoii TropuM30HTATHHOM IIOBEPXHOCTH B BEpIIWHAX . -
npaBuiabHOTO TpeyronbHuKa ABC 3akpensieHbl 3apaKeHHbIE | 1 - R Y
IIApUKN (CM. PHCYHOK, BHJ CBEPXy). 3apaabl MIApuWKoB 1 m 2 / 0 05 1 1. wun 0 0.5 T 1 oena

o %
OVHAKOBBL. B HEKOTOPBIH MOMEHT BpEMEHH IIapuE 3 '@ e
OTIIyCKalOT. B pesynbTaTe aTOT MIapUK HaYHET ABUTATHCA 4 ¢

1) au6o k mapurky 1 Bmonbp auHuM AB; aub0 K MIApUKy 2 BIOJIb
nuaun BC

2) B IPOW3BOJIHLHOM HAIPABIEHUU
3) & mapuram 1 u 2 nmepnenaukyaapuo auauu AC

4) ot mapukoB 1 u 2 nepuesaukynsapuo auauu AC

-

f. MHMH

0 0.5 1 1. mun 0 0.5 I

D1 2) 2 3) 3 4) 4

© MHOO 2012 . © MHOO 2012 r.
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11 | Mexnay momrocamMu ITOZKOBOOOPA3HOIO MATHUTA PACITONIOMKEHA MPOBOAAINAS
peiika, IOABEIIeHHAS Ha TOHKHUX HPOBOMAIINX HUTIX. lIpu momarmioueHun
TIOCTOSHHOTO 3JIEKTPUYECKOT0 TOKA (CM. PHCYHKM) CHJIbI HATS/KEHUSI HUTEH

cpasy

FITTFT ////_'-W FFTFTTTFZTT /‘777777

1) yBemwuaTcs TOJABKO B CIydae, IIOKA3aHHOM HA PHCYHEKe A
2) yBemuuarcs TOJBKO B ClIydae, IOKA3aHHOM HA pucyHke b
3) yBemmyarcs B Clydasx, MOKA3aHHBIX HA 000UX PUCYHKAX
4) He yBein4aTCia HAU B OTHOM U3 IIOKa3aHHBIX ClIy4YaeB
E Mesxny wCTOYHHKOM cBeTa, IPEACTABIAIOININM COO0H CBETAIIHMICT OTPE30K

AB, u sKpaHOM O HAXOJUTCH HEIPO3PAYHOE KBA[PATHOE MPENITCTBHE (CM.
PUCYHOK).

Ecan OJIMHY CBETAIIEerocCsa OTpe3Ka yBeJIUYUTb CUMMMETPHUYIHO OTHOCHUTEJIBHO
€ro IIeHTpa, To

1) pasMepbl TeHU OT MPEIATCTBHA U3MEHATCA KaK II0 BEPTUKAJIH, TaK U
II0 TOPHU30OHTATIHN

2) pasMep TeHH OT IIPEImATCTBUA YMEHBIIWUTCA II0 BEPTHKAJIW W HE
HN3MEHHTCS II0 TOPU3OHTAJIN

3) pasMep TEHH OT MPENSITCTBUA YMEHBIIUTCA [0 TOPU3OHTAIN U HE
U3MEHHUTCA 110 BEPTUKAIU

4) pasMepbl TEHU OT IPENATCTBUA He U3MEHITCS

© MHOO 2012 .
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12

13 | Jlyu cBera masaer B I[EHTP IIOCKOTO 3€PKAJIA — B TOUKY A — U, OTPaKAasICh OT
Hero, IIoIafaeT Ha CTeHy B TOUKy B (CM. PHCYHOK). SepKajo pacIoio:KeHO
MEePIEHANKYJIAPHO ILIOCKOCTH PUCYHKA, & JIy4 CBeTA — B IUIOCKOCTH PUCYHKA.

=

ATO BO3MOKHO, €CIIU 3ePKATI0
1) pacnosnosxeno Brosis gunuu AB

2) mosépHyro Ha yrom 30° mO YaCOBOM CTpEJIKe OTHOCHUTEIHLHO

HaIIpaBJI€HUA

3) moBépuyro Ha yronm 30° TPOTUB YACOBOH CTPEIKH OTHOCHUTEIHHO

Hanpasiaeuausa AB

4) moBépuyTo Ha yroa 60° 1O dYACOBOM CTpeNIKe OTHOCHUTEIHHO

HaIIpaBJI€EHUA

14 | HeuspecTHBIH IPOAYKT AIEPHOMN PEAKIUH %Al +%) n— %?Na +Y mnmeer

1) maccoBoe 4mciI0 2 ¥ 3apPSAAOBOE YUCTIO 2
2) MaccoBoe 4uciIo 2 U 3apAm0BOe YUCIOo 4
3) maccoBoe yucio 4 u 3apAm0BOe YUCIIO 2

4) maccoBoe 9ucio 4 u 3apsamoBoe yucio 4

© MHOO 2012 r.
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15 | K ucrounuky mocrosHHOro Hampsskenus U = 15 B moarmouaioT pesucTop
conporusiernueM 50 Om. Kakoii m3 u300pa:KEHHBIX HHIKE aMIIEPMETPOB
cle[yeT HWCIOIb30BATH I W3MEPEHUS CHJIbI TOKA B OTOH IEIH, YTOOBI
TOYHOCTh H3MePEeHUH ObLIa HAMIYYIeh? ® ®

® ® p o) p
& O] [ (O] &
0 MA 6 0 MA 75 0 A 0.3 0 /A 3
’J/’/"""ffu il |-.\‘\‘\\§ f’/f"’”"”r. il u“\‘\\\\\\ ’z{”xfu. I -.u\“\\\o ”/J”""': o u\\“\\\\\
2 4 250 500 0,1 2 2
D1 2) 2 3) 3 4) 4

IIpouumaiime mexcm u évinoanume 3adanus 16-18.

XO0JIOIUIBLHAK

B npowmbinuiensoctT W B OBITY IIIMPOKO WCIOJB3YIOTCS YCTPOMCTBA,
Ha3bIBaeMbIe XO0JIOOUJIIbHUKAMU. OHI/I IIpeaJHasHAYEeHbI JJIST IIOHUKEHUA
TeMmepaTrypbl Ten (Kak IIpaBWJIO, OO TEeMIepaTypbl HUKE TeMIepaTyphl
OKDPYIKAIOIIeH Cpelbl) W IMOAEPKAHUA eé HA 3aJaHHOM HH3KOM ypoBHe. Hawmbomee
IIUPOKOE PACIPOCTPAHEHHE IOIYYHUIN XOJOJUIbHHUKM KOMIIPECCHOHHOTO THIIA.
YCTPOUCTBO M MPHUHIAN PA0b0ThI TAKOTO XOJOAWIBHUKA MOSCHIIOTCA TIPH ITOMOIIH
pHUCYHEKA.

KaMCDZE NOOHITBHH KA I] i1

Y CTPORCTBO XONIOAUILHUKA U IIPUHIUI €r0 PaboThI
© MHOO 2012
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Pa6ora xomopunpHHKA KOMIIPECCHOHHOTO THIIA OCHOBaHA HA TOM (hakrte, 4TO
HEKOTOphIe BEIeCTBA MOTYT ObITh IE€pPeBeNeHbl W3 Ta3000Pa3HOT0 COCTOSHUS
B JKHUIKOE COCTOSHWE IyTEM CIKATHSI IPH TeMIeparypax, OJu3Kux K KOMHATHOM.
Taxkoe BerecTBo, C:xMManch KommpeccopoM K, mocrymaer B termrooomennuk T, rae
MIOCTEIeHHO TPeBpaIlaeTcs U3 rasa B JKUIKOCTb. BhIIeNInascs Py 9TOM TeILIoTa
KOHJIEHCAIIMK IepeqaérTcs TeIIOOOMEHHUKOM OKpy:karomied cpexe (00bMHO —
BO3IyXy B KOMHaTe). 3areM o00pasoBaBIIAsSCi B TEIUIOOOMEHHUKE KHIKOCTH
IOCTyIIAeT B WCIApUTEIb I, KOTOpPBIA HAXOAWTCI B KaMepe XOJOAWIbHUKA.
B ucmapuTene EHIKOCT, HAUMHAET MCIAPATHCA, CHOBA IIEPEXOIs B raszoo0pasHoe
cocroanue. Terrora, HeoOXomuMmas MJs HCHAPEHHS JKHUIAKOCTH, OTHHUMAETCA OT
HaXOJAIIErocsi B KaMepe OXJIAKIaeMOro Teja, B pesyJbTaTe Yero ero remieparypa
noum:xaerca. Ilocie wucmapenwss 06pA30BABINMECT ra3 BHOBb — IIOCTYIIAET
B KOMIIpECCOp, ¥ Jajee BeCh IIHKJI IOBTOpPsSeTCA 3aHOBO. 'Temmeparypa
OXJIAKTAeMOr0 Tejia IepecTaeT MOHKATHCA [TOCIe TOT0, KAK KOJMIEeCTBO TEIUIOTHI,
MoCTyIarolee 3a OXHYy CEKYHIY K 9TOMY Telly W3 OKpY:Kalolled cpeibl (HampuMep,
yepes3 CTEHKH KaMepbl XOJOIUJIbHUKA) CTAHOBUTCA PABHBIM KOJUYECTBY TEILIOTHI,
OTHHMAEMOMY OT TeJIa 3a OJHY CeKYHIy UCIAPSIOIIEHCS KUIKOCTHIO.

s Toro 4To6bI XOJOMUIBHUEK XOPOIIIO padoTas, Heobxoaumo, 4Tobbl pabouee
BEIlleCTBO MUMEJIO I10 BO3MOKHOCTH GOJIBIIYIO yIEAbHYI0 TEIUIOTY Iapoo6pasoBaHus.
B kauecrBe paGouero BelecTsBa B PasHbIX THUIAX IMPOMBIIUIEHHBIX XOJIOIUILHHKOB
WCIONAB3yeTCsI AMMHAK, a B OBITOBBIX XOJOAW/IBHHKAX — Pa3JIUIHbIe THUIIBI
CIIEITHAIPHBIX XMMHUYECKUX COefuHeHui — (peonoB. Kammoe m3 sTux BemecTs
WMeeT CBOM HEJOCTATKHA: aMMHUAK SJOBHUT, 4 (PPEOHBI, KAK CIUTAIOT HEKOTOpbIE
y4éHBbIe, HAHOCAT BpEJ OKPYKaloIledl cpele U AaKe, BO3MOXKHO, Pa3pyIlIaOT
030HOBBIM cjI0¥ Hamred mranerbl. OmHAKO B Hacrosllee BpeMa (PPEOHBI BCE ke
PHU3HAHLI Oojiee 0E30MACHBIMHU I IPHUMEHEHHS B OBITOBBIX XOJOJUIbHHUKAX,
KOTOpbIE €CTh Ha KyXHEe B KAMKIOM JOMeE.

16 | Bribepure mpaBUIbLHOE MIPOLOJIKEHNE CIEAYIOIIEro YTBePKICHMA.
ITpu pabore X0IO0MUIBLHAKA UCIIAPUTEID. ..

1) mepemaér Temmory ot  pabouero

OKpY:KaIolel cpeae

2) mepemaéT TEIIOTY OT OKpY:Kalolled cpexbl paboueMy BeIecTBY
XOJIOAUIBHUKA

BeliecTBa XOJIOOUJIbHHUKA

3) oTHHMMAaeT TEIIOTY OT OXJIAKAEMOT0 Teja

4) mepemaéT TEILIOTY OXIAKIAEMOMY TEILy

17 | Kakum w3 mepedynciaeHHBIX CBOMCTB IO/IKHO 06samaTh pabodee BEIECTBO
XOJONUIILHUEKA IJIS TOTO, YTOOBI OH X0POIIIo paboran?

1) umeTh MAIYIO yAENbHYIO TEILIOTY Iapo06Pa30BaAHMS
2) umeTs OOJIBIIYIO YAEIbHYIO TEIJIOTY ITapoobpasoBaHus
3) uMeTh GOJIBIILYI0 YAEIbLHYIO TeINIOEMKOCTh

4) ¥“MeTh MAJYIO IIOTHOCTh

© MHOO 2012 r.
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18 | XonomuneHWK CTOSUT B KyXHE TaK, YTO €ro 3aiHss CTeHKA, HAa KOTOPOH HAXOIUTCS
TENJI000MEeHHHK, Kacanach CTeHbl. J{jis Toro 4ro6s! yIydIIUTh paboTy XOIOAMUIBHUKA,
XO3MMH pelIn OTOABHHYThH €ro ITojanblie oT cTeHbl. IIpu aToM ymydineHne pabOTHI
XOJIOMIIBHUKA JOCTUTAeTCs 3a CYET TOTO, UTO

1.) ynyulnaercs pexuM paboThl KOMIIpeccopa

2.) ynydlllaeTcs pexuM paboThl MCTIapUTes

3.) yJlydIaeTcsi pexuM paboTsl TEMI00OMEHHUKA

4.) yMeHbIIaeTcs KOJIMYECTBO TEIUIOTHI, MOCTYIAIOIIEe CHAPYKH 33 OJHY CEKYHIY
B KaMepy XOJIOUIbHUKA

Yacre 2

Hpu evtnoanenuu 3adanuii ¢ Kpamxum omeemom (3adanus 19-21)neoo6xo0umo 3anucamo
omeem 6 Mecme, yKaA3AHHOM 8 MeKcme 3a0aHus.

Omeemom K Kaxcoomy u3 3aoanuii 19-2106yoem nekomopas nocie0o8amenabHocms yugp.
Bnuwume ¢ maoénuuy 6Huzy 3adanus uugpsl — Homepa 6vlOpaHHblx omeemos. Kaxcoyio
uugpy nuwiume 6 omoenvHou kiemouxe. Lugpor 6 omeemax k 3aoanuam 19-20mozym
nosemopamocs.

19 | VcranoBure cooTBeTcTBHE Mexay (u3MuUecKMMH IIpubopamu ¥ (DU3MUECKMMHU
BEJIMYMHAMH, H3MEPSEMBIMA STHMH OpPHOOpaMH: K KaKIOMY O3IEMEHTY IEPBOrO
cTondlia Moa0epuTe COOTBETCTBYIOIIMIM 3JIEMEHT W3 BTOPOIO W BHECHTE B CTPOKY
OTBETOB BhIOpaHHbIE IIU(PHI IO COOTBETCTBYIONMMHU OyKBaMH.

OUNYECKUE BEJIWYNHDbI EJIMHUTLI USMEPEHUSA
A) TepMOMeTp 1.) cuna
b.) cexyHnomep 2.) macca
B) auHamomerp 3.) Temmeparypa
4) Bpems

5.) naBneHue

OrtBerT:

© MHOO 2012r.
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20 | CBHMHLOBYIO THpPbKY, IOJIBEIICHHYIO Ha HUTH U TOTPYKEHHYIO B

CoCy[l C BOJIOM, KaKk MOKa3aHO Ha PHUCYHKE, BBIHYNH uU3 Bozbl. Kak
W3MEHSITCS TOCIe BBIHUMAHWS THPBKH M3 BOJBI  CIEIYIOIIHE
(u3KMYecKre BEJMYUHBL. CUIIA HATSHKEHUS] HUTH,; NEHCTBYOLIas Ha
TUPBKY CHJIA TSHKECTH; IABJIEHUE BOJBI HA JIHO COCY/IA.

Jlis kax[I0M BENMUYMHBI OMpENEUTe COOTBETCTBYIOIIMI XapakKTep
H3MEHEHHUS:

1.) yBenuuwures;

2.) yMeHbIIUTCS,

3.) He U3MeHUTCSI.

3anummire B TabuuIly BbIOpaHHBIE [UQPBI A KAKIOM (PU3MIECKON BETMUMHBI MOJ
COOTBETCTBYIOIIUMH OykBamu. LIu(pbl B OTBETE MOTYT MOBTOPSITHCS.

OU3NYECKHWE BEJITUYNHbBI NUX USMEHEHUWE
A) CcuIla HATSOKEHHST HUTH 1)) yBeau4uTCs
B.) AedcTByIOIAs Ha TUPLKY CHJIa TSXECTH 2.) YMEHBIIUTCS
B.) I1aBenre BOABI Ha THO COCya 3) He U3MEHUTCA
Orger: b B

© MHOO 2012r.
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21 | YueHUK cobpaj dIEeKTPUYECKYI0 CXeMy, IIOKAa3aHHyI0 Ha pucC. 1, coCTOAIyI0

U3 MCTOYHMKA IIOCTOSHHOTO HAIPSKEeHUd, KIII0Ya, peocrara C IlepeMeHHbIM
COIIPOTHBJIEHUEM, aMIlepMeTpa U COeIUHHUTEIbHBIX IIPOBOJOB. BHyTpenHee
CONIPOTHBJIEHWE WCTOYHHKA HANpPMOKEHUA OBbUIO IIpeHeOpeKuMO MAao.
B pacnopaxenun yueHmKa mMenca oMMeTp OIS U3MEPEHUSI COIPOTUBICHUS
peocraTa IIpy Pa3iNdHbIX IIOJ0KEHUAX €T0 ABIKKA.
Ilepememasn nBuKOK peocTaTa IpHU PA30OMKHYTOM KJIOYE, YIEHUK H3MEPSI
CONIPOTHUBJIIEHHE peocTaTa OMMETPOM U 3aTeM, IIocjie 3aMBIKaHUA KI04a,
3aMuChIBAT IIOKA3aHUA ammepMmeTrpa. Ha puc. 2 mpe[craBieHBI SKCIEPH-
MEHTAJIbHO IIOJ[yYeHHBbIE TOYKH IpauKa 3aBHUCHUMOCTH CHUJIbI TOKAa [ B
coOpaHHOH IIemH OT CONPOTHUBIEHHUA peoctaTa KR mpu pasIudaHbIX
TIOJIOXKEHUAX ero IBUKKA.

LAk
E‘4 4 4 b 4 . i + ] +
15 Z‘Z 1 11 I [
R .
I e
R W | I T =
0.6 TS I
.

0.4 : :

- -
0.2 : 3

! s
0 10 20 30 40 R. O
Puc. 1 Puc. 2

Hcnonnsysa mamubie rpaduka, BhIOEPUTE H3 MPENJIOKEHHOr0 IepedHs dea
BEPHBIX YTBEP:KIACHUA. Y KAIKUTE UX HOMEPA.

1) Cuma ToOKa B IlemM TPAMO MPOIMOPIMOHAIBHA COMPOTHUBICHUIO
peocrara.

2) Ecin K OTCOEIMHEHHOMY OT I[eId WMCTOYHUKY HANPIKEeHU
MOAKIIOYHUTh BOJLTMETP, TO OH mokasker 4,5 B.

3) Ilpu conporusiennu peocrara 60 Om ammepmerp MOKaKeT CHILy TOKA
13,3 A.

4) llenp mopkIOUYEHA K HCTOYHUKY MIOCTOSHHOTO Hanpsurenus 450 B.

5) Korma awmmepmerp mokaser cuwiay Toka 1,5 A, comporuBieHue
peocrara Gymxer pasuo 3 Om.

OtBer:

© MHOO 2012
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Yacrs 3

s omeema na 3adanus wacmu 3 (3adanus 22-25) ucnoaw3yiime
omoenbHbliL NOONUCAHHLIE JaAucm. 3anuwiume cHA4AAA HOMED
3adanus, a 3amem omeem Ha coomeemcemayrouiee 3adarue.

22 | Ucnonp3ya OpycOK C KpPIOYKOM HA HUTH, TPHU TIpy3a, JUHAMOMETD U
TOPU3OHTAIBHYI0  HANPABJAIILYI0  pPeWKy, OIpeleluTe  XapakTep
3aBHCHUMOCTY MOXYJIS CHJIBI TPEHHUA MENKAYy OPYyCKOM M PEHUKOH OT MAacChl
Opycka.

B 6i1anke orBeToB:

1) coenaiiTe PHUCYHOK SKCIIEPUMEHTAJIBLHON YCTAHOBKH M YKJKWTE CHJIBI,
IelcTByOIIue Ha 6PYCOK;

2) mpejicTaBbTe PE3yIbTATHI MPAMBIX U3MEPEHUH IOKA3aHUH IUHAMOMETPA
[IPY_PABHOMEPHO CKOJIB3SAIIEM OpYyCKe /I PasiudHbIX Macc OpycKa B BHE
Tabuibl (Maccy OpycKa M3MEHSIOT IIyTEM YCTAHOBKM HA OPYCOK TOTO WJIH
WHOTO KOJIMYECTBA TIPY30B), VKAKHTE IIOTPEIIHOCTH W3MEPEHUs CHJIbI
(ucxomsa 13 IIeHBI Ie/IaHusa TUHAMOMETPA);

3) sanmmuTe (QOPMyNy Ui OIPENeNeHHs MOAYJIS CHJIbl TPEHHA U
BBIUHCIUTE €€ /I PA3TUIHBIX Macc OpyCcKa — PesyibTaThl 3aHECUTE B TY JKe
TabauIly; K09 UIIMEHT TPEHUI MEKIY OPYCKOM M PEHKON MOKHO HPHUHITH
paBubM 0,2;

4) chopmymupyiiTe BBIBOL O 3aBHCHMOCTH MOIYJSA CHJIbI TPEHHS MEKIY
OpYCKOM M PEHUKOH 0T Macchl OpycKa.

YcropeHue cBOOOMHOTO MMAaeHUs IPUHATh paBHbIM 10 M / 2.

3adanue 23 npedcmasnsem codoii 60npoc, HA KOMOPBLIL Heodxo0umo
damb nucvmenHblit omeem. Iloanblii omeem 00.121CeH 8KIIOUAMY 8 CedA
He MmoaAbKO 0meem HA GORpPOC, HO U €20 PA3BEPHYMoOe, A0ZUYEeCKU
ces3anHoe 060CHO8AHUE.

23 | B cocyne Ne 1 c Bomoit mnaBaer cocyn Ne 2, B KOTOPBIM TakKe HAIHUTO
HEKOTOpoe KoiudecTBO Bomabl. Eciau Temmeparypy Boxbl B cocyme No 1
yBeauauth 10 100 °C, To Boja B 9TOM COCy/ie HAYHET KHUIeTb. byxer au mpu
3TOM KHuIleTh Boaa B cocyne Ne 27 OrBer moscHure.

© MHOO 2012 r
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Hasn 3adanuit 24-25 mneob6xodumo 3anucamdb nROAHOE peuieHue,
eKIouUaowee 3anucvb Kpamixozo Yycaoeus 3adauwu (dawno), 3anuco
¢popmyn, npumenHeHue KOmMopwvix He00xo0umo u 00CMAMOUHO 014
pewernus 3adavdu, a4 makKlce mamemamuiecKkue npeoopas3osanus u
pacuémul, npueodsuiue K Yuc.10860My omeenty.

24 | Hebonbiioi Opycok HauMHAET COCKANb3bIBaTh 0e3 HauaIbHOU
CKOPOCTH C BepUIMHBI TOPKA C YIJIOM  HAKJIOHA
a=30°. Koadpduriment tpeHus wmexay OpPYyCKOM H TOPKOH

p= & Ha xaxom paccrosuwu [ OT BepIIHHBI TOPKHA GPYCOK
oKasKeTcs yepes 4 CeKyHIbI?

25 | B zamace y paguomoouTens ecth aBa pesuctopa. CompoTHBIeHre OIHOTO U3
Hux 6 OM, a ux obIee CONMPOTHBIEGHHE IIPH MHAPAJLIETHLHOM COETUHEHUH
3 OM. Haiimure oTHOIIEHHE  MOINHOCTEH, IOTPEOIIEMBIX  OTHMH
pesHcTOpaMu TPH MX MMAPAIIEIbHOM U IIOCIAEI0BATEILHOM BEIOUYECHUN
B CETb IIOCTOAHHOTO HATPIKESHUS.

© MHOO 2012 .
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HNHcTpykuus mo BBINOJTHEHUIO PadoThI

Ha BbImonHeHwe 3K3aMeHAMOHHON paboTsl mo ¢usuke orBomurcst 3 daca (180 munyT).
Pabota cocrout u3 3 yacTeil ¥ BKIoYaeT 25 3aMaHMiA.

Yacte 1 comepkur 18 zamanmii (1-18). K kaxnomy 3amaHui0 NpUBOIUTCS 4 BapuaHTa
OTBETa, W3 KOTOPBIX TOJNBKO ONWH BepHBIM [lpu BbImoOnHeHWH 3aganust dact 1 oOBexute
KPY>KKOM HOMep BBIOPaHHOTO OTBeTa B K3aMeHalMOHHOW paborte. Ecnm Bel o0Benu He TOT
HOMEp, TO 3aYepKHUTE STOT OOBEJEHHBIA HOMEpP KpPEeCTHKOM, a 3aTeM OOBemuTe HOMep
MPaBUIIBHOTO OTBETA.

Yacte 2 BriOYaeT 3 3amaHus ¢ KpaTtkuM otBeroM (19—21).11pu BbIMONHEHWH 3aJaHUi
4acTH 2 OTBET 3allUChIBAETCS B DK3aMEHAI[MOHHON paboTe B OTBEJCHHOM JIsl 3TOr0 Mecte. B
cilydae 3allUCH HEBEPHOTO OTBETA 3aYEePKHUTE €r0 U 3allUIIUTE PSIOM HOBBI

Yacte 3 comepxut 4 3amanus (22—25),Ha KOTOpbIE ciledyeT OaTh pa3BepHYTHIA OTBET.
OTBeTbl Ha 3aJaHUsi YacTH 3 3allMCBIBAIOTCS HA OTHEJIBHOM  JIUCTEe. 3ajaHue 22 —
JKCIIEpPUMEHTANIbHOE, U JUIS €r0 BBIMOJHEHHS] HEOOXOJMMO BOCIOJB30BAThHCS J1a00PaTOPHBIM
000pyIOBaHHEM.

ITpu BBIYKMCIEHUSAX pa3pelaeTcst HCIOIb30BaTh HEMTPOTPAMMHUPYEMBIN KabKYJIISTOP.

CoBeTyeM BBITOJTHSATD 33J]aHUsl B TOM MOPSIIKE, B KOTOPOM OHM JaHbl C IeJTbI0 S3KOHOMUH
BpeMEHH MpOIyCKaiTe 3amaHue, KOTOpOe He yAaeTcs BBIMOIHHUTH cpasy, W MEepeXOmuTe K
crenyromeMy. Eciau mociie BBITOJIHEHHMsT Bcel paboTel y Bac ocraHeTcs BpeMs, TO MOXKHO
BEPHYTHCS K [IPOIMYIIEHHBIM 38 JaHUSIM.

bael, momyveHHble BamMu 3a Bce BBIMIOJTHEHHBIE 3alaHus, CyMMUpytoTcs. [locTapaiiTech
BBIMOJHUTH KaK MOXKHO OOJIbIIIe 3alaHuii 1 HAOpaTh KaK MOXKHO O0JIbIliee KOJNIECTBO OANIOB.

Kenaem ycnexa!

MHOO 2012
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Hwuxe mpuBemeHbI ClpaBOYHBIE JAHHBIE, KOTOPBIE MOTYT IMOHAAOOMTHCI Bam
MIpY BBIIIOJHEHUH PabOTHI.

JdecAarnaHble MPUCTABKHA

HawumvenoBanue O6o3HaueHnune Muoxurens
rura r 10°
mera M 108
KHJIO K 10°
TeKTO T 102
caHTH c 1072
MAILIH M 1073
MHUKPO MK 107°
HaHO H 1070
Koucraursl
yCKOpeHre cBOOOIHOrO MaeHus Ha 3eMiie g=10 ?
IPaBUTALMOHHASA [IOCTOIHHAL G=6,7-10""" Ho v
KT
CKOPOCTB CBETa B BAKyyMe c=3-10° %

SJIEMEHTAPHBIN 3JIEKTPUIECKUN 3apsy

© MHMOO 2012 .
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IlnoTHOCTH
KD KT
OeH3uH 710 —3 npesecuna (cocua) | 400 —3
M M
KT KT
CITUPT 800 F napadux 900 ﬁ
KT KT
KEepOCHUH 800 ? ATIOMUHHAH 2700 ?
KT KT
macio mamuunoe | 900 B Mpamop 2700 3
KT KT
BOZIA 1000 = UHK 7100 "
KT KT
Mosoko nensuoe | 1030 ) CTallb, JKeIe30 7800 )
KT KT
BOZIA MOPCKAs 1030 ) Menb 8900 )
KT KT
PTYTDH 13600 = CBUHEII 11350 2
YaenbHAA
TEIIOEMKOCTh 4200 T TEIJIOEMKOCTh 130 Hox
BOJbI kr-°C CBHUHIIA kr-°C
N & TemIoTa a5
zﬁﬁﬂggMKOCTb 2400 A G napoobpasosanusa | 2,3 - 10° Az
p KT - BOJIBI KT
N o TemIoTa %
;ingoeMKOCTb 2100 A - napoo6pasosanus | 9,0 - 10° A
ot KT - crmpra KT
i - TemIoTa 5
;i?oﬂh?;gﬁ;c“ 920 ! - ILIABJICHUS 2,5-10* A
KT - CBHHIIA KT
& Py K
TEILI0EMKOCTD 500 )l ! TemIoTa 7.8.10* il
CTanIn kr - °C ILUIABJICHUS CTAIH KT
& K K
TEILJIOEMKOCTb 400 VH - TerjiorTa 5’ 9. 104 rH
IIUHKA KT - ILUIABJIEHUS 0JI0BA KT
& B K
TEeIlJIOEMKOCTH 400 rz[ a Teriora 3, 3. 105 I[
Menu kr - °C ILUIABJICHUS JIbIA KT
& WK K
TEIJI0EMKOCTD 230 il i TETIoTa CrOPaHud| g g . 1(/ il
0JI0OBaA kr- C criapra KT
© MHOO 2012 .
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Temneparypa niaBieHusa

Temneparypa KUIIeHUS

CBUHIIA 327 °C BOJbI 100 °C
0JI0Ba 232 °C crmpra 78 °C
BOJBI 0°C
OM - MM
YaeabHOe sIeKTpuYecKkoe comporuBiaenue, ——— (rpu 20 °C)
M
cepebpo 0,016 HUKEJIUH 0,4
Menb 0,017 HUXPOM (CILIaB) 1,1
ATIOMUHUH 0,028 dexpanb 1,2
sKeJie30 0,10

HopmanabHBIE yCIOBHUA: TaBIeHHE 10° I1a, remmeparypa 0 °C.

© MHOO 2012 .
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Yacte 1

K xaorcdomy u3 3adanuii 1-18 danwt 4 eapuanma omeema, u3 KOmopwvix
moavko o00un npasuabhuiii. Homep omozo omeema o068edume
KPYa#CKOM.

1 | Ha pucynke msobpakeHbl 3aBUCHMOCTH KOOPAMHATHI X OT BPeMeHHU ¢ IJisd
toueunsix Tes1 A, B, B u I, gemxymuxcsa sgoab ocu OX.

XM

SasucuMocTsb x(¢) = 2 — 0, 5¢ onuchIBaeT ABUIKEHHUE Teia
DA 2) b 3) B 49T
2 | Ha roueunoe Teno, Haxonsdlleecsi HA  TIAJKOHM TOPU3OHTAIBHOU

IIOBEPXHOCTH, NEUCTBYIOT TPH CUIBI [ |, 'y 1 F' 5 (CM. pUCYHOK, BUJ CBEPXY).
YA

9] v
ITox meticTBHeM THUX CUII TeIO OymeT

1) pBuraThcs ¢ yCKOpeHHeM, HAIPABICHHBIM IIapaJLIIeIbHO ocu OX

2) ABUTATBHC C YCKOPEHNEeM, HallpaBJI€HHBIM IIapa/ljie/JIbHO OCHU oYy

3) morxouThCH

4) pBUraTHCA C YCKOPEHHEM, HAIPABICHHBIM II0J YIIOM K ocam OX u OY

© MHOO 2012 r.
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7

3 | Temo gBmKeTCa BIOTH TOPH3OHTAIBHOH ocu OX. 3aBHCHMOCTL KOOPIHHATEI

X BTOTO Tenla OT BpeMmeHU ¢ umeeT Buf X = 4/(1 —¢). Kunerudeckasn sHeprus
9TOTO Tena

1) mociie HAYana IBUKEHUSI BCE BpeMs YBEIMYNBAETCS
2) 6bL1a paBHA HYNIIO B HAYAJe TBUKCHNT
3) Oymer paBHa Hyto uepes 0,5 ¢ mociie HavaIa ABUKEHUS

4) 6y,11eT PpaBHaA HYJ/II0O Yepes3 ABe CEeKYH/bI I10CJ/Ie Hada/la IBUKCHUT

4 Ha PHUCYHKe l'IpI/IBeI[éH rpad)mc 3aBHUCHUMOCTH OT Bpe€MEHHU MOAYJIA CKOPOCTH
Tela MAaccou 5 KI, COBepIIarmliero Ha HeKOTOpOfI IIJIaHeTe CBO60I[H0€‘
IIageHue C He6O0IbIION BHICOTHI H.

v, Mfe

4(}...........
30— /

20

10

] 2 4 6 8 10 ¢, ¢

Bec »Toro Tena BOIM3M IIOBEPXHOCTH STOH IIJIAHETHI OVIEeT IPUMEPHO PaBeH

1) 50H 2) 20H 3)4H 4) 5H

© MHOO 2012
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5 | Ilpenmomommm, 4TO HEKTO PEeNIMI MOBTOPUTH ombT Toppmuemmu, (]
WCIIONIB3ysT BMecTOo PTyTu OensuwH (cM. puc.). Hang sgumrocTbio
B 3aIladHHOM TpyOKe HAXOOATCI TOJBKO Mapbl OEH3WHA,
IaBJIeHHEeM KOTOPBIX MOKHO mpeHebpeub. [lmoTHOCTE OeH3WHA
710kr/m”. Cron6 OeH3uMHA KAKOH BBICOTHI YPABHOBECHUT CHILY
aTMOC(epHOTO JaBIEHU?

O e e M SE S m A

1) 760 MM 2) =10,1m 3) =14,1m 4) 8m

g [dnuua dgacoBo# cTpenkm dacoB cocraBisger 50% OT IIWHBI MUHYTHOH
cTpenku. JInHeHAA CKOPOCTh KOHIIA MUHYTHOH CTPEIKH
1) meHbIlle TMHEHHOM CKOPOCTH KOHIIA YaCOBOM CTPENKH B 24 pasa
2) MeHbIIle JUHEHHOM CKOPOCTH KOHIIA YACOBOM CTpenKu B 48 pas
3) Goublite TMHENHOU CKOPOCTH KOHIIA YACOBOM cTpenku B 48 pas

4) 6osbIle JTUHEHHON CKOPOCTH KOHIIA YaCOBOM CTPENKH B 24 pasa

7 | TBépmoe Tedo Maccoii 2 Kr moMemialoT B II€Yb MOIIHOCTHIO 2 KBT u
HAQYWHAT HarpeBarTh. B Ta6.TII/I]_Ie 1 IIPpUBENEHBI TaHHbIE, IIOJIyY€HHbIEC IIPpHU
W3MEpeHUH B3aBHUCHUMOCTH TeMIeparypbl 1 3TOro Tena OT BpeMeHH f.

Hcnonbsysa tabaunsl 1 1 2, onpemennTe 9T0O BelecTBo. IloTepaMu TeIoThl
MOKHO TIpeHeOpedb.

Tabauma 1
Bpemsa t, c 0 4 8 12 | 16 2 24 | 28 | 32 | 36
TeN,_‘,“?CpaTypa 300 | 310 | 320 | 330 | 340 | 350 | 360 | 370 | 380 | 390
Tabmuia 2
YaenbHasa
Bemrecrso TEeMJI0EMKOCTb,
KK/ (kr-°C)
Mens 0,4
AnmroMuHM 0,90
Cepebpo 0,25
CauHers 0,14
1) mensp 2) agoMuHUNA 3) cepebpo 4) cBuHell

© MHOO 2012 r
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8

Ha marpeBanue ¢ mOMOIIBIO J1a00PATOPHON IEYM METAIMIECKOro OpycKa
Ha 20 °C tpebyerca 4 munyTbl. CKOIBKO MHUHYT IOTpeOyeTcd Ha naas/ieHue
aTOr0 GpycKa B JAHHOM Ja60pPATOPHOM IT€YH IIPHU TEMIIEpAType IIJIABICHUS,
ectu ero ymenbHaa temnoémkocte paBHa 0,4 kl[:x/(kr-°C), a ynenpHas
remnora mwiasiaenud 112 xll:x/kr? [lorepamu TennoTs! mpeHeOPEYs.

1) 5,6 MuHYyTBI 2) 28 MuHyT

3) 56 muHyT 4) 280 munyT

Ha rmagkoii TOpPHU3OHTANBHOM IIOBEPXHOCTH B BepIIMHAX B
npaBunbHOTO TpeyronbHuKa ABC 3akperieHbl 3apsiKeHHBIE &3
mapuky (CM. PUCYHOK, BHJl CBepxy). 3apajpl mapukos 1 m 2/ N\
OMMHAKOBLL. B HEKOTOpbIi MOMEHT BpeMeHH IIAPUK 3 '@ o
OTIIYCKAIOT. B pesyibTaTe 9TOT MIAPUK HAYHET JIBUTATHCS 4 ¢

1) mu6o x mapuky 1 Bmonp aumuum AB; mub0 K APUKy 2 BIOJb
nuauu BC

2) B IPOU3BOJIBLHOM HAIIPABIEHUN
3) k mapukam 1 u 2 meprneHauKyIapHO JuHun AC

4) or mwapukos 1 u 2 nepreHauKyaapHo guaun AC

Y4acToK DIEKTPUYECKOM IIeIHM COCTOUT W3 PE3UCTOpa,
COIpoTHBIEHHEe KoToporo paBHo 2 Om, ¥ BOIbTMETpA,
IIOKa3aHusg KOTOPOTO COOTBETCTBYIOT HampaxeHuio U=5 B. —
Ha «xaxkoM pucyHke IIpaBHJIBHO IIOKa3aH rpadukr R
3aBHCUMOCTHU KOJIMIECTBA TEIUIOTHI (), BHIIETIEHHOTO HA STOM PE3UCTOpe, OT

BpemMeHw ¢?
. Jix
[¢3 I\'Hﬁi 1000
; 750
2 500
1 230+—;
0 03 1 rxaun 0 0.5 I, mun
Q- Klrl-d( L) jlfﬁ
3 800 7
5 600
| 400
200
0 0.5 1t 0 ();5 ! f. MHH
D1 2) 2 3) 3 4) 4
© MMOO 2012 .
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11 Memny II0JII0OCaMu l'IOlIKOBOO6paSHOI‘O Mar"guTa pacIiioJIojKeHa IIPOBOAAIIAs

perika, Io[BellleHHAsd HA TOHKHX NPOBOAAmMNX HUTAX. [Ipu momxmoueHun
TIOCTOSHHOTO 3JIEKTPUYECKOT0 TOKa (CM. PUCYHKH) CHUJIbI HATAKEHUA HUTEH

cpasy

——— =]

FFTTFT ///;777ﬂ77 TFTTTFTZZZT -’_.;.77777

1) yBemmuaTcs TOJBKO B Ciiydae, IOKA3aHHOM HA PHUCYHKe A
2) yBemuuarcs TOJBKO B CIy4ae, IOKA3aHHOM Ha pucyHke b
3) yBemmyarcs B ClIydasx, IOKA3aHHBIX HA 000MX PUCYHKAX

4:) He yBesIn4aTCa HA B OJHOM U3 IIOKa3aHHBIX CIIy4YaeB

12 | Mexny HMCTOYHHKOM CBeTa, IIPEICTABJISIONIAM COOOM CBETSAIIUUCA OTPE30K

AB, u sKpaHOM O HAXOZHUTCA HEIIPO3PAYHOE KBAJPATHOE MIPEmaTCTBHE (CM.
PUCYHOK).

B"
Ecmu JJINHY CBETAIIETroCd OTpe3rKa YBEJIUYUTHb CUMMETPHUYHO OTHOCUTEJIBHO
ero nue’uTpa, To

1) pasmeps! TeHH OT MPENSATCTBUA U3MEHATCA KAK 110 BEPTHKAIN, TAK U
110 TOPU30HTAIH

2) pasMep TEHH OT WPEISITCTBUA YMEHBIIUTCA II0 BEPTUKAIHW U HE
U3MEHUTCA 110 TOPU30HTAIHN

3) pasMep TeHHU OT IIPeImATCTBUA YMEHBIIUTCA II0 TOPU30OHTaA/IU W HeEe
HU3MEHHUTCH II0 BEPTHURAJIN

4) pasMepbl TEHU OT IPEISITCTBUA He U3MEHITCS

© MHMOO 2012 r.
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13 JIyq CBeTa InmajgaeT B IIEHTP IIJIOCKOTO 3epKajia — B TOYKY A- ", OTpaxadach OT

HeTo, TIOIIaJaeT Ha CTeHY B TOYKY B (cM. pHUCYHOK). 3epKajo paclooKeHO
MIePIIEHANKYIAPHO IFIOCKOCTH PUCYHKA, a JIyd CBeTa — B INIOCKOCTU PUCYHKA.

\

OTO BO3MOKHO, €CIH 3ePKAJI0
1) pacnosnosxeno Bposs gunuu AB

2) moeépryro Ha yronm 30° 1O YAaCOBOM CTpEJIKEe OTHOCHUTEIBHO

HaIIpaBJI€HUA

3) moBépuyro Ha yronm 30° TPOTUB YACOBOH CTPEIKH OTHOCHTEIHHO
Hamnpasiaeuusa AB

4) moBépuyTo Ha yroax 60° 1m0 dYACOBOM CTpeNKe OTHOCHUTEIHHO
HaIIpaBJIEHUA

14 | HeusBectHas wacturia Y, ydYacTByoIIasg B  AIEepPHOM  peakIuu
%gAlJrY—)%‘l‘NaJrgHe, nMeeT

1) maccosoe yucio 1 u 3apAIOBOE YUCIO 2
2) MaccoBoe 4ucio 2 U 3apAmoBoe YUCIo 1
3) maccoBoe yucio 1 u 3apamoBoe 9ucio 1

4) maccoBoe yucio 1 u 3apamosoe yucio 0

© MHMOO 2012 .
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15 | K ucrounmuky mocrosaHHOro Hampskenus U = 15 B moarmouaioT pesucTop
conporusienueM 50 Om. Kakoit u3 m306paméHHLIX HMKE aMIIEpMETPOB
clefyeT HCIONMb30BATh I HU3MEPeHHs CHIBI TOKA B BTOH IIelH, ITO6BI
TOYHOCTh U3MEePEeHUH ObLIa HAMIYJIeh? ® ®

I P
@ O] @ ®
o 6] losa | loa ol oA 3
IJ/’("'":H il 1-.\\\‘\\§ ’IJ""’"‘” il \\“\:‘{‘ J}/}q’fw il H\‘\\\\O ,’/’(”’"‘:r f Iu\‘\"‘\\\\‘
2 4 250 500 01 02 1 2
D1 2) 2 3) 3 4) 4

IIpouumaiime mexcm u évinoanume 3adanus 16-18.

XOJIOMUILHUK

B mpombinienHOCTM ¥ B OBITY IIMPOKO HCIOAB3YIOTCA YCTPOMCTBA,
HasbiBaeMble  xojmomwiibHMKamMu. OHHM  [pemHasHAYEHbI [  [TOHWKEHWS
Temieparypbl Ten (Kak IPaBHIO, [0 TEMIEpATypbl HHMKE TeMIIepaTyphl
OKpy:Kaollled cpenbl) U IIOAEpP:KaHMUsI €€ Ha 3aJaHHOM HHU3KOM ypoBHe. HawmbGosee
IIIAPOKOE PACIPOCTPAHEHHE IIOYyYHUIH XOJOAWJILHUKH KOMIIPECCHOHHOTO THIIA.
YCTporcTBO UM IPUHIUI PA60THI TAKOTO XOJIOSUIBHUKA ITOSICHSIOTCA IIPU IIOMOIIU
PHCYHEKA.

Kamepa xojoamibs0mka | | i

Y CeTPOMCTBO XOJOLUIBHUKA W IIPUHIIUII €r0 PAb0ThI

© MHOO 2012 r.
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Pa6ora xomoguibHUKA KOMIIPECCHOHHOTO THIIA OCHOBAaHA HA TOM (PakTe, uTo
HEKOTOpbIe BEIeCTBAa MOIYyT OBbITh IE€peBeleHbl W3 TIa3000pasHOr0 COCTOSHUS
B JKHUAKOE COCTOSHHE IyTEM CHKATHS IIPU TeMIepaTypax, OJM3KHX K KOMHATHOH.
Taxoe BerecTBo, CiKkEMasAch KoMmipeccopoM K, mocrymaer B Terrooomenuuk T, rae
IIOCTEIIEHHO MIPEBPAIAETCA U3 Ta3a B KUAKOCTh. BBIIENI0Inascsa mpu 9TOM TeIIoTa
KOHJIEHCAIIMU Iepenaércd TemI000MEeHHHUKOM OKpysKaioliei cpeme (00bMHO -—
BO3AyXy B KOMHAaTe). S3areM o00pa3oBaBHIascA B TEIIO0OMEHHUKE IKHIKOCTD
moCTymaeT B wWcmapureidb W, KOTOPBIM HAXOAWTCA B KaMepe XOJOJUILHUKA.
B ucniapurene KuAKOCTh HAUMHAET WCIAPATHCH, CHOBA IIEPEXOAd B raszoobpasHoe
cocroguue. Temrora, HeoOxomuMas IS HCHAPEHHS JKUTKOCTH, OTHHMAETCH OT
HaXOZIAIIETOCA B KaMepe OXJIaKIaeMOro Teja, B pesyjabTaTe Uero ero TeMieparypa
noumxkaerca. llocime wcmapenus 00pa3OBABIIMICT Tra3 BHOBB  ITOCTYIIAET
B KOMIIpECCOp, ¥ [ajee BeCcb ILHMKJI IIOBTOpseTca 3aHOBO. Temmeparypa
OXJTQKIIAEMOT0 TeJIa IIepecTaeT IMOHWKATHCA I[I0CIe TOTO, KAK KOJIMYECTBO TEIUIOTHI,
[ocTymarlee 3a OXHY CEKyHIy K 9TOMY TeIy U3 OKPY’KAIOIIeH cpeabl (Hampumep,
yepes CTEHKM KaMephbl XOJIOAWIbHUKA) CTAHOBUTCH PABHBIM KOJHUYECTBY TEILJIOTHI,
OTHHMAaeMOMY OT TeJIa 3a OHY CeKYH/IY HCIAPSIONIeHCS KUTKOCTHIO.

Jlyist Toro 4TOOBI XOMOMUIBHHUE XOPOIO paboras, HeoOxoaumo, 4Tobbl padbouee
BEIIIeCTBO UMEJIO IO BO3MOKHOCTH OOJIBIILYIO yAEIbHYI0 TEIUIOTY Iapoo0pa3oBaHuUs.
B xauecTBe pabouero BelecTBa B Pa3HBIX THIAX MPOMBIILIEHHBIX XOJIOAUIBHUKOB
WCIIONB3YeTC AMMHAK, a B OBITOBBIX XOJOAUABHUKAX — PAasIUYHbIE THIIBI
CIEIUATbHBIX XUMHUYECKMX COeIWHEeHWH — (peoHoB. Kammoe m3 5TUX BeIecTB
MMeeT CBOM HEIOCTATKH: aMMHAK SJOBHT, a (PPEOHBI, KAK CYUTAIOT HEKOTOpHIE
y4éHble, HAHOCAT BpEA OKpYyKalolleld cpele ¥ maKe, BO3MOXKHO, Pa3pyIIAIOT
030HOBBIN ciao¥ Hamied minanerbl. OmHAKO B HacTrosilee BpeMs (PPEOHBI BCE ke
Mpu3HAHBI 60see 0e30MACHBIMH [T IPUMEHEHHs B OBITOBBIX XOJIOAWIBHUKAX,
KOTOpBIE €CTh HA KyXHE B KaKIOM JI0OME.

16 | Bribepure mpaBuIbHOE TPOAOKEHHE CIEIYIONETO YTBEPKIEHUS.
ITpu pabore X0IOMUIBLHUKA TEIIOOOMEHHUK. . .

1) mepemaér TemoTy OT pabodYero  BEIECTBA  XOJIOAMIBHUKA
OKpY:KaIoIel cpee

2) mepemaéT TEILUIOTY OT OKpY:Kalolled cpembl pabodeMy BeIIeCTBY
XOJIOAUIbHUKA

3) OTHHMAET TEIIOTY OT OXJIamgaeMOoro Texa

4) mepemaéT TEILIOTY OXJIAKAAEMOMY TEILy

17 | Kakum u3 mepedyncieHHbIX CBOMCTB JOKHO 006amarth pabodee BEIECTBO
XOJIOAMIILHUEA IJIS TOTO, YTOOBI OH XOPOIIo padoran?

1) umMeTh 6OIBLUIYIO YAETHHYIO TEIUIOEMKOCTD
2) uMeTh MAIYIO YIENbHYIO TEILIOEMKOCTh

3) mepexonuTh B pesyiabTaTe CKATHSI N3 Taso00pasHOr0 COCTOSHHS
B JKHIKOE IIPH TeMIIepaTypax, OJU3KuX K KOMHATHOR

4) yMeTb GOJBIIYI0 IIIIOTHOCTD

© MHOO 2012
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18 | OkHa KyXHM BBIXOAAT HA COJIHEYHYIO CTOPOHY. I[J1A TOrO YTOOBI YIy4IIUTH
paboTy XOJIOAUIBHUKA, XO3AWH PEIIN OTOABUHYTH €T0 IOAANIBIIE OT OKHA,
Bray6n Kyxuu. [Ipu sToMm yayuieHue paboThl XOTOTUILHUKA JOCTUTAETCA 38
CYET TOTO, U4TO

1) yayummaercsa pexum paboThI KOMIIpeccopa
2) yaydinaercs pesruM paboThl HCIIAPUTENS

3) yMeHbIIaeTca KOJIUYECTBO TEILIOThI, MOCTYIAINEe CHAPYKU 34 OIHY
CEeKYHJy B KaMepy XOJIOIUIbHUKA

4) yBeIuYMBAETCSI KOJUYECTBO TEILIOTHI, OTHUMAEMOE 3a ONHY CeKYHIY
OT COZIEP:KUMOTO KaMephbl XOJIOAUILHUKA

Yacts 2

IIpu evinoamnenHuu 3adanuii ¢ Kpamxum omeemom (3adanus 19-21)
Heo0x00uMo 3anucams omeem 6 mecme, YKaA3aHHOM 8 meKcme 3a0aHUsL.

Omeemom K kKadrcdomy u3 3adanuii 19-21 o6ydem Hexomopas
nocaedosamenvHocmsv yugp. Bnuwume e mabauyy eHu3y 3adanus
yugpvt — Homepa 6blIOPaAHHbLIX omeemos. Kaacdyro yugpy nuwmume 8
omdeavHoii kaemoukre. llughpvr 6 omeemax k 3adanusm 19-20 mozym
noemopamsvce.

19 | Ycranosure cooTBercTBME ~MeEXAy ~— (QU3MYECKUMH ~OpubopaMM U
(pusHUeCKUMYU BEIUUMHAMY, U3MEPAEMBIMU STUMU TPUOOPAMHU: K KAMKIOMY
SJIEMEHTY IIePBOTO CTOJIOIIA MOA0EPHUTE COOTBETCTBYIOIIUM JJIEMEHT U3
BTOPOTO U BHECUTE B TAOIHILY BHIOPAHHBIE IU(PHI IO COOTBETCTBYIOIIAMU
OyKBaMH.

PUSNYECKUE BEJINYWHBbI EJIWHUIBI USMEPEHUA

A) Tepmomerp

1) cuna
B) cexyumomep 2) macca
B) munamomerp 3) Temmeparypa
4) Bpems

5) nmasimenue

OTtser: |

© MHOO 2012
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20 | CBuHIOBYI0 THUPbKY, IOJBEIleHHYI0 Ha HHUTH, OIyCTHIH B

COCyIl C BOIOH, KaK MOKA3aHO Ha pucyHke. Kak msmensrTcsa
I0oCJIe IIOTPY:KEeHUA TMPbKU B BOLY ClIeAyolne (DU3UIECKHe
BEJIMYMHBI: BeC THPBLKHU; JIEHCTBYIOINAs HA TUPBKY CHJIa
TSIKECTH; JaBJIeHUEe BOIbI Ha THO COCy/a.

Hnsa kakmoH BeIWYUHBI OIPeNeNnTe COOTBETCTBYIOIIHE
XapakTep U3MeHEeHUsd:

1) yBenmumuurcs;

2) YMEHBIIIUTCS;

3) He U3MEeHHnTCA.

SanumuTe B _TAOIHUIY BHIOPAHHBIE IMQPHI I KAKION (PU3MIECKOMH
BEJIMYUHBI II0[ COOTBeTCTByoImMHu OykBamu. lludpbl B oTBere MOryT
IIOBTOPSTHCA.

PUSNYECKASA XAPAKTEP
BEJINMYHWHA N3MEHEHWA

A) Bec rupbku 1) yBemuuwmrcs

B) neiicrByromnias Ha TUPBKY CHJIA TS/KECTH  2) YMEHBIIHUTCS

B) nmasnenwue BombI HA THO cocyna 3) He usaMeHUTCH

A b B

OrBeT:

© MHMOO 2012 .
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21 | YueHuK cobpas JIeKTPUIECKYI0 CXeMy, ITOKa3aHHy0 Ha PHC. 1, COCTOSIIYIO

U3 WCTOYHHUKA IIOCTOSHHOIO HaIpsxeHHUd, KIIo4da, peocTaTa C IIepeMeHHBIM
COIIPOTHBJIEHUEM, aMIlepMeTpa U COeIMHHUTEIbHBIX IIPOBOAOB. BHyTpenHee
COTIPOTHBJIEHWE KCTOYHHKA HANPAKEHUd OBbUIO IIPeHeOpPeKUMO MAao.
B pacnopsixenun yueHWKa MMeJIC OMMETP I U3MePEeHUd COIIPOTUBIEHUS
peocraTa IIpHU Pas3iINudHbIX II0JI0KEHUAX €T0 ABUKKA.

Ilepememias ABMIKOK peocTaTa IPH PA3OMKHYTOM KJIIOUe, YIEHHUK M3MEPSII
COIIPOTHUBJIEHHE peocTaTa OMMETPOM H 3aTeM, IIOCe 3aMbIKaHUA KIII04a,
3aMKCHIBATI IIOKA3aHUA amuepMmeTrpa. Ha puc. 2 mpeicTaBieHBI SKCIEPH-
MEHTAJIbHO IIOJyYEeHHbIe TOYKM TIpaduKa 3aBUCHMOCTH CHIbI ToKa I B
coOpaHHOH IIemu OT CONPOTHUBIEHHA peocrata KR Tpu pasIudIHBbIX
TIOJIOKEeHUAX ero JBUKKA.

LAk
E.4 4 4 k 4 . 4 It It +
LE e =
hop——t
0,8 = ——t+T+1
Td —1 T —
0.6 . I
—

0.4 ] _

- s 2
0.2 - -

.
0 10 20 30 40 R. O
Puc. 1 Puc. 2

Hcnonbsys mammbie rpaduka, BbIOEPHUTE W3 MPENIOKEHHOI0 IIepedHs dea
BEPHBIX YTBEP:KICHUA. Y KAIKUTE UX HOMEPA.

1) Cuma TOKa B IleM TPAMO MPOIOPIMOHANBHA COMPOTHUBICHUIO
peocTara.

2) Ecinr K OTCOEIMHEHHOMY OT I[eId MCTOYHUKY HANPSKEHUT
HOAKIIOYHUTh BOJLTMETP, TO OH mokKasker 4,5 B.

3) Ilpu conporusnennn peocrara 60 OM aMmmepMeTp MOKAKET CHUILy TOKA

13,3 A.
4) llens moakIOUYEHA K HCTOYHUKY MOCTOSHHOTO Hampsskenus 450 B.

5) Korma ammepmerp IOKaskeT cmiay Toka 1,5 A, COIpoTHBIeHHE
peocrara Oyzet pasHo 3 OM.

OrBer: |

© MHOO 2012 r
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Yacts 3

Has omeema nHa 3adanus wacmu 3 (3adanus 22-25) ucnoaw3yiime
0omoenbHbliL. NOONUCAHHLLI JaAucm. 3anuwiume CcHA4AAA HOMEP
3adanus, a 3amem omeem Ha coomeemcemayrouiee 3adaHue.

22 | Ucnonp3ya OpycOK C KpPIOYKOM HA HHUTH, TPU TIpy3a, AUHAMOMETD U
TOPU30HTAIBHYI0 HANPABIAKINYI0 PeHKy, ompenenuTe Kos(duirueHt
TPEHUT MeXKIY OPYCKOM U PEUKOM.

B 61auxke oTBeTOB:

1) cmenaiiTe PHCYHOK SKCIEPUMEHTAIBHON YCTAHOBKM U YKaJKUTE CHIIBI,
IelcTByIoIe Ha OPYCOK;

2) mpeacTaBbTe PE3yAbTAThI MPAMBIX M3MEPEHUI MTOKA3aHUH TUHAMOMETPA
IPY PABHOMEPHO CKOIb3AlIeM Opycke AJIA PasIHdHBIX Macc O6pycka B BUAe
TabuIbl (Maccy OpycKa M3MEHSIOT IIyTEM YCTAHOBKM HA OPYCOK TOTO WJIH
MHOTO KOJIMYECTBA TIPY30B), YKAKHTE IOTPEIIHOCTH W3MEPEHUs CHJIbI
(ucxos U3 IeHBI JeIeHUsI AUHAMOMETPA);

3) sanmmuTe ((OPMyIy I OIpemeaeHus KOod(PUIMEeHTa TpeHud u
BBIUHACIAUTE KOIPPUIIMEHT TPEeHHs [IA KaKIOTO CAydasd — pPe3ylbTaThl
3aHECUTE B Ty :Ke Tabauly;

4) chopmyupyiiTe BBIBOA O 3aBUCHMOCTH KO3((UIIUEHTA TPEHHSI MEKIY
OpYyCKOM M PEHKOM 0T Macchl OpycKa.

2
YcropeHue cBOOOMHOTO MaAeHus MPUHATL paBHbiM 10 M/ ¢”.

3adanue 23 npedcmaessrsem co6oii eonpoc, Ha KOmMOpPwvli Heoox00umo
damv nucvmennwlii omeem. Iloanwviii omeem dosdicen 6K.1I0UaAmMb 6 ceds
He MmOoAbKO omeem HA 60npoCc, HO U ez20 pPa3eépHymoe, A0ZUHECKU
cesa3anHoe 06ocHo8aHUe.

23 | B cocyme Ne 1 ¢ Bomoit mimasaer cocyn Ne 2, B KOTOPBIH TaKKe HAIUTO
HEKOTOpOoe KOJIMYecTBO Bombl. Kciau Temmeparypy Boabl B cocyme Ne 1
yBemmuuth 10 100 °C, To Boja B 9TOM cocyle HayHeT KUIleTh. Byaer iu mpu
9TOM KumeTh Boja B cocyne Ne 27 OTBer moscHuTre.

Has 3adanuit 24-25 mneob6xodumo 3anucamb ROAHOE peuleHue,
eKIOuUawWee 3anucvb Kpamiozo ycaoeus 3adauwu (dawno), 3anucw
¢opmyn, npumeHeHue KOmMOpPwvIX HEOOX00UMO U O00CMAMOUHO OAA
peweHus 3adavdu, a makxce mamemamuueckKue npeoopa3oeaHust u
pacuémul, npueodauiue K 4uc.1080MYy Omeemy.

24 | HeboubImoi 6pyCOK HAYMHAET COCKAIb3bIBATH 6€3 HAYaIbHOM
CKOPOCTH C BEpIIMHBLI TOPKH ¢ yrioM HakaoHa a=30°

3
Koasdpdumuenr Tpenus memxmy OpPyCKOM © TOPKOM U= %

Uepes xarkoe Bpemsa ¢ OpyCOK OKameTci B TO4Ke A,
HaXOMAIIENCa Ha paccTodHun [ = 5 M OT BEPIIIUHBI TOPKUA?
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25 | B sanace y paguono6ureins ecthb ABa pesucropa. COpoTUBIEHHE OJHOIO U3
uux 6 OM, a ux obIee CONPOTHUBJIEHHE IPU IAPAJLIENBHOM COEIHWHEHUH
3 Om. Haiinure oOTHOIIEHHE  MOIIHOCTEH, IMOTPEOJIEMBIX  STHMHU
pesucTopaMy IpH KX I[MAPAJIEIbHOM M IIOCIEI0BATENBbHOM BKIIOYEHUN
B CeThb IOCTOSHHOTO HAIIPIKEHUI.
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