IIpoexm

TocynapcrBennas (urorosasi) arrecranus 2012 roaa (B HOBo# Gopme)
o ®U3UKE obywaromuxcst, OCBOMBIINX OCHOBHBIE 001Ie00pa30BaTeNbHEIC
IpOrpaMMBI

JleMOHCTPallMOHHBIN BAPHAHT
KOHTPOJIBHBIX U3MEPUTENbHBIX MaTepUAIOB Ui IPOBEICHUS
B 2012 rogy rocyaapcTBeHHOM (MTOTOBOM) aTTecTaluu
(8 HOBOI popme) mo DU3UKE oOyuaromuxcsi, OCBOUBIIHNX
OCHOBHBIE 00111e00pa30BaTeIbHbIC TPOrPAMMbI OCHOBHOTO
ob1mero oopa3oBaHus

noarorosiieH deepanbHbIM rOCY 1apCTBEHHBIM HaYYHBIM YYPEKACHHEM
«DEJJEPAJIBHBIM UHCTUTYT IIEJAT' O MTYECKNX U3MEPEHUN»
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JeMoHCTpaMOHHBII BAPUAHT
KOHTPOJILHBIX H3MEPUTEJILHbIX MaTepHAJI0B JJisl npoBedeHust B 2012 roay
roCy1apcTBEHHOM (UTOroBoii) arrecTanuu (B HoBo# (popme) no PU3UKE
o0y4aruuXxcs, 0CBOMBIINX OCHOBHbIE 0011e00pa30BaTe/IbHbIC IPOIPAMMBI
OCHOBHOI0 00111€r0 00pa30BaHusA

IlosicHeHHe K 1€MOHCTPALIHOHHOMY BAPHAHTY

IIpu o3HaKOMIIEHMH C JEMOHCTpaUUOHHbIM BapuanToM 2012 r. ciexyer
UMETh B BHIY, YTO 3aJaHMs, BKIIOYEHHBIC B JCMOHCTPAI[MOHHBIN BapHaHT, HE
OTpaXkaloT BCEX JJEMEHTOB COJAEP)KaHMsA, KOTOpble OYyIyT HpOBEPSTHCS C
oMo BapuantoB KM B 2012 r. [TonHbIi nepeyeHs 371€MEHTOB COAEpKaHuUs,
KOTOpBIE MOTYT KOHTpOJIMpOBaThcsi Ha odk3ameHe 2012 r., mpuBenéH B
KomudukaTope DICMCHTOB COJCPXKAHUS  DK3aMCHAI[MOHHON  paboTel  Juis
BBIMYCKHUKOB X KkiaccoB 0011e00pa3oBaTeibHbIX YUYPSKICHUH 10 (U3MKE,
pa3MemEHHOM Ha caite: www.fipi.ru.

JleMOHCTpaInMOHHBIA BapHaHT NpeTHa3HadeH JUIs TOTO, YTOOBI JaTh
BO3MOXKHOCTh JIIOOOMY YYaCTHMKY 5K3aM€Ha U IIUPOKOH OOLIECTBEHHOCTH
COCTaBHUTh TNPEACTABICHWE O CTPYKType OSK3aMEHAlMOHHOH paboThl, 4HCiIe U
dopme 3amaHM, a Takke 00 WX YpOBHE CIOXHOCTH. IIpuBenéHHBIC KpHUTEpHH
OLICHWBAHUS BBHINOJHEHUS 3afaHUN C pa3BEPHYTHIM OTBETOM, BKIIIOUEHHBIC B
JIEMOHCTPALMOHHBIM BapuaHT 5K3aMEHALMOHHOH pPabOTHI, MO3BOJIAT COCTaBHUTh
MpeacTaBIeHne O TPeOOBAHMAX K ITOJHOTE W MPAaBUIIEHOCTH 3aIUCH Pa3BEPHYTOTO
OTBETA.

DTH cBeleHHs IAlOT BBITYCKHHUKAM BO3MOXKHOCTH BEIPa0OTaTh CTPATETHIO
MOJTOTOBKH K CAa4e dK3aMeHa 1o (Qu3HKe.
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JeMoHcTpannonHblii BapuaHT 2012 roga
HHcTpyKIus o BHIMOJHEHHIO padoThI

Ha BbImomHeHHE SK3aMEHAIMOHHON paboThl MO (U3MKE OTBOMUTCS 3 Yaca
(180 munyT). Pabora coctouT u3 3-X yacrteil U BKIto4yaer 25 3a1aHui.

Yacte 1 comepxkut 18 3amanuii (1-18). K kaxkqoMy 3alaHUIO NMPHUBOIUTCS
4 BapwaHTa OTBETa, M3 KOTOPHIX TOJBKO | BepHbIA. [Ipu BBIMOJIHEHUH 3aJaHUS
qact 1 oOBemUTE KPYKKOM HOMEp BBIOPAaHHOTO OTBETa B IK3aMEHAIMOHHOM
pabote. Eciiu BBl 0OBENIM HE TOT HOMEP, TO 3aYEPKHHUTE 3TOT OOBEAEHHBIN HOMED
KpPECTHKOM, a 3aTeM 00BEeIUTE HOMEpP NMPABUIHHOTO OTBETA.

Yacte 2 BriroyaeT 3 3agaHus ¢ KkpaTkuM oteetoM (19-21). Ilpu
BBINOJHEHUH 33/1aHUH 4acTH 2 OTBET 3alMChIBAETCS B 3K3aMEHALIMOHHOW pabore
B OTBEAEHHOM [UIsl 3TOTO MecTe. B cilyyae 3amucu HEBEPHOTO OTBETa 3aUEPKHUTE
€ro W 3aIHIIATE PSIOM HOBBIM.

Yacte 3 comepxur 4 3amanust (22-25), Ha KOTOpbIe ClEIyeT JaTh
pa3BEpHyTHIH oTBeT. OTBETHI Ha 3aaHMs YacTU 3 3aMMCHIBAIOTCS Ha OTAEIBHOM
mucre. 3amaHue 22 SKCHEpUMEHTAJIbHOE, W JJIS €ro BBHINMONHEHHsS HEe00XO0IUMO
BOCIIONIb30BATHCS JTA00OPATOPHBIM 000PYAOBAHUEM.

ITpyu BBIYKCICHHUAX pa3peliacTcss KCIOIb30BaTh HEMPOrPAMMUPYESMBbIH
KaJbKYJIATOP.

CoBeTyeM BHINIONHATH 33aJaHUS B TOM TMOPSIKE, B KOTOPOM OHHU JaHBI.
C mempl0 3KOHOMHHM BpEMEHH IMPOIYyCKaWTe 3aJaHue, KOTOpoe He ynaéres
BBINOJHUTE Cpasy, U Mepexoaure K cieayromeMy. Eciu nocie BbIOIHEHUs Beeit
paboThI y BaC OCTaHETCS BPEMsI, TO MO>KHO BEPHYTBCSI K MIPOITYILEHHBIM 33IaHMSIM.

Bamel, momy4yeHHbIe BaMU 32 BCE BBHITOJIHEHHBIC 3aJaHUS, CYMMUPYIOTCS.
IMocTapaiiTech BBIMOIHUTH KaK MOXKHO OOJBIINE 33JaHUi W HAOpaTh Kak MOXHO
GosplIee KOIMYeCTBO OaIoB.

Kenaem ycnexa!
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Hrxe mpuBeeHs! ClipaBOYHbIE JaHHBIE, KOTOPBIE MOTYT IMMOHAI00UThCA Bam mpu

BBIIIOJIHCHU N pa6OTBI.

I[eCﬂTl/l‘-lHl)Ie NMPUCTABKH

HaunmenoBanmne O0o3HaueHUE MHOXHTEb
rura T 10°
Mera M 10°
KHJIO K 10°
IeKTO r 102
CaHTH C 102
MUJUIH M 1073
MHUKpPO MK 10 °
HaHO H 107’
KoucTanTsl
M
YCKOpEHHUE CBOOOTHOTO MaJIcHHs Ha 3eMIIe g=10 —
c
2
11 H-m
TpaBUTAIOHHAS TIOCTOSTHHAS G=6,710 ——
KT
s M
CKOPOCTh CBETa B BaKyyMe c=310" —
C
9JIEMEHTapHBIN DIEKTPUUESCKUH 3apsij e=1,610 "Kn
IlnoTHOCTH
KT KT
OeH3UH 710 — JpeBecHHa (COCHA) 400 —
M M
KT KT
CHIHpPT 800 — napaduH 900 —
M M
KT KT
KEpPOCHUH 800 — IIOMUHUI 2700 —
M M
KT KT
MacJIo MalluHHOE 900 — Mpamop 2700 —
M M
KT KT
BOJA 1000 — IIUHK 7100 —
M M
KI' KT
MOJIOKO IIE€JIbHOE 1030 — CTajlb, KEJIe30 7800 —
M M
KT KT
BOJa MOpCKast 1030 — MeIb 8900 —
M M
KT KT
PTYTh 13 600 — CBUHEI] 11350 —
M M
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YneabHasn
. JDx TEIIoTa 6 Jx
TermnoémMkocTs Boapl | 4200 - 2,3-10° —
kr-°C napooOpa30BaHus BOJIbI KT
. TEeIIoTa
TEIIOEMKOCTD Jhx s ok
J— 2400 C apooOpa3oBaHuUA 9,0-10° —
p KT cnupra KT
. Jx TeIuoTa 4 JIK
TerI0éMKOCTh Jibaa | 2100 - 2,5-10% —
kr-°C TUTaBJICHUS CBUHIIA KT
TEITOEMKOCTh 920 JDx TEIUTOTA MJIaBJICHUS 7810 JIx
ATIOMUHAS kr-°C cranm ’ KT
. Jx TEIUIOTA TJIABJICHHUS 4 Jx
TeII0EMKOCTh cTamu | 500 —— 5,9-10" —
kr-°'C 0JIOBaA KT
.. Jox 5 XK
TermnoéMkocTs nuuka | 400 - TeIIoTa IIaBjieHus jpaa | 3,3-10 IL—
kr-"C KT
R JDx TEIJIOTa CrOPaHUs ; Ik
Temnoémkocts Meau | 400 . P 2,9-10" —/—
kr- C crmpTa KT
. Jox TEIIOTa CrOPaHus 7 Hx
TEII0EMKOCT ojioBa | 230 —— P 4,6:10" —
kr- " C KEpoCHuHa KT
TEITOEMKOCTh 130 JIx TEIJIOTa CTOPAHUS 46107 Jox
CBUHIIA kr-°C OcH3MHA ’ KT
TEMIOEMKOCTh 420 Jhx
OpOH3BI kr-°C
Temneparypa nJjaBjeHust TemnepaTypa KMIIeHUSI
CBHMHIIA 327 °C BOJTBI 100 °C
0JI0Ba 232 °C CIUpTa 78 °C
bIa 0°C

YneanHoe IJICKTPUICCKOE COITPOTUBJICHHEC,

2
Om MM~ (mipu 20 °C)
M

cepedpo 0,016 HUKEITUH 0,4
Mellb 0,017 HUXPOM (CILIaB) 1,1
ATIOMHHUA 0,028 (hexpanp 1,2
JKEJIe30 0,10

HopmasbHbie yeaousi: ganenne — 10° ITa, Temmeparypa — 0 °C.
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Yacrtp 1

K kastcoomy u3 3a0anuii 1-18 oanvl 4 sapuanma omeema, uz KOmopvix moabKo
1 npasunvnouit. Homep smozo omeema 0066edume Kpyynckom.

Ha pucynke mnpuBeneHbl rpauku 3aBHCHMOCTH IIyTH M CKOPOCTH Tena OT
BpeMmeHH. Kaxoif rpaduk coOOTBETCTBYET paBHOYCKOPCHHOMY IBIDKCHHUIO?

s 2) s R 4) of
0 > 0 >, 0 > 0 >,

Ha pucynke mpencrasnen  rpaguk M

3aBHCHMOCTH ~ CKOPOCTH ~ aBTOMOOWIA, ¢

IBIDKYIErOCs MPSMOIMHERHO 10 OPOTE, 8F-crmcromrmpmrmren,

OT BpeMeHH. B Kakoil NpOMeKyTOK 6 I

BPEMEHH PaBHOJCHCTBYIOIIAs BCEX CHII, :r E- E- :r E- E- :

IEHCTBYIOIIMX HA aBTOMOOWIIb, paBHA AT

HYJH0? ] T3 LT T T - N R

1) orOm02¢ —

) or0x 0" 1 2 3 4 5 6 7 b

2) or2pm04c

3) or4mo7c

4) or0mo7c

CHapsiI, IMITyJIbC KOTOPOTO p OBLI HAIpaBleH BEPTHKAIBHO BBEPX, Pa3opBajcs
Ha J]Ba OCKOJIKA. VIMITy/IbC OZIHOTO OCKOJNKA p, B MOMEHT B3pbIBa ObUI HAIpaBiICH

ropuzoHTaIbHO (puc. 1). Kakoe HamnpaBiieHHE UMEI UMITYJIBC p, BTOPOTO OCKOJIKA
(puc. 2)?

Puc. 1

1 2) 2

4) 4
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MareMaTH4ecKHii MasTHHK KOJeOJIeTCss MeXAy TMOJOKeHusMA 1 u 3
(cm. pucyHoK). B nonoxenun 1

>
1 3
2
1) xuHeTHYecKas SHEprus MasTHHKAa MAaKCHMalbHA, MOTCHIMAIbHAS >HEPIUs
MUHHMMAaJIbHA
2) KHHeTWYeCKas OSHEpPrus MasTHHKA paBHA HyIO, IHOTEHIMAIbHAS DHEPrHs
MaKCHMalbHa

3) KMHETUYCCKAA U IOTCHIHAJIbHAA SHCPTHUs MasiTHUKAa MaKCHUMaJIbHbI
4) KMHETUYCCKAA U IIOTCHIHAJIbHAsA SHCPI'Us MasiTHUKa MUHHUMaJIbHbI

ANIOMMHHMEBBII 11ap, MOJABEIIEHHBI Ha HMUTH, OMYIIEH B KPENKUil pacTBOp
[IOBapEHHOM CONHU. 3aTeM Ilap IIEPEHECId U3 PAcTBOpa IIOBAPEHHOW CONU B
JUCTUILIMPOBaHHY0 Boay. ITpu 3TOM cuia HaTSKEeHUs HUTH

1) He u3MeHHTCS

2) yBeIUUIHUTCS

3) yMeHbIIUTCS

4) MOXeT OCTaThCSd HEM3MEHHOW WM HM3MEHHTBCS B 3aBHCHMOCTH OT 00BEMa
mapa

JepeBsaHy0 KOpoOKy Maccoir 10 Kr paBHOMEPHO TSHYT MO TOPHU3OHTANBHOU
JIEpPEBSIHHOM JOCKE C IIOMOINBI0 TOPU30HTAIBHOM MPYXKUHBL Y AJIMHEHHE
npyxunsl — 0,2 M. Koadpdumment tperns pasen 0,4. Uemy paBHa >XKECTKOCTBH
TIPYKUHBI?

H H H H
1) 20— 2) 80— 3) 200— 4) 800—

M M M M
Ha pucynke mnpuBenéd rpaduk 3asucumoct £°C
TEMIIEPATypbl HEKOTOPOI'O BELIECTBA OT BPEMEHH. A
IlepBoHaYanbHO BEIECTBO HAXOAWIOCH B KUIAKOM B B
cocrostHUH. Kakast Touka rpauika COOTBETCTBYET
Hayaiy Mpoliecca OTBEpJeBaHMs BellecTBa? I
1) A
2) b 0l >
3) B T, MUH
4) T
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B cocyn namunu 1 kr Bogwel mpu Temmeparype 90 °C. Uemy paBHa macca BOJBI,
B3sTOl npu 30 °C, KOTOPYIO HY)KHO HAJIUTh B COCY[, YTOOBI B HEM YCTaHOBWJIACH
Temineparypa Boabl, paBHas 50 °C? IlorepssiMu 3HEpruu Ha HarpeBaHUE COCyJa U
OKPY’KaIoIero BO3ayXa NpeHeOpeys.

1) 1xr 2) 1,8«kr 3) 2kr 4) 3kr

Ha pucynke m3oOpakeHBl TOYeUHbIe 3apshkeHHbIe Tena. Tema A m b ummeror
OJIUHAKOBBI OTpPULATENbHBIM 3apsid, a Telo B — paBHBII UM 1O MOIYIIO
MOJIOXKUTENbHBIN 3apsa. KakoBel MoIynb M HalpaBieHUE pPaBHOACHCTBYIOIIEH
CHWJIBI, ICKCTBYIOIICH Ha 3apsn b co cToponsl 3apsioB A u B?

A . B, B
O <= O
-q -4 *q

1) F = Fa+Fg; HanpaBnenue 1
2) F = Fa+Fg; nHanpaBiienne 2
3) F=F,— Fp; nanpaBnenue 1
4) F = F,— Fp; HanipaBienue 2

A
Ha pucynke npesacrapiaeH rpaduk 3aBUCUMOCTH [, B
Y S

HampsbkeHus U Ha KOHIIAX PE3HMCTOpa OT CHIIBI TOKa Y S
'
I, Texymero wuepes nero. Comnporusnenne R = 48F--r--rf-r--
1

pesucropa paBHO Y A
1) 0,04 Om 24f--ifomrm e
2) 0,05 Om Y AR
3) 20 Om Lo
4) 24 Om 0 2 4 LA

B karymky, coequHEHHYIO C TalbBaHOMETPOM, BHOCAT MarHuT. Cuna
WHIYKIIMOHHOTO TOKA 3aBHCUT
A) OT CKOpPOCTH MepeMelIeHUs MarHuTa
Bb) or TOro, KkakuM TMOJIOCOM BHOCAT MAarHUT B
KaTyIIKY
[IpaBuibHBIN OTBET —

1) Tombko A
2) Tomeko b
3) uA,ub
4) an A, vu b
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UeMmy paBeH yroi majeHus Jyda Ha IpaHULE BOJA — BO3AYX, €CIIU U3BECTHO, UTO
YTOJI IPEJIOMIIEHHS] PABEH YTy MajeHus?

1) 90° 2) 60° 3) 45° 4) 0°

Kakyto cuity Toka moka3siBaeT ammnepmerp?

1) 0,67A
2) 2,14 A
3) 3A
4) 5A

Hwmxe npuBesieHbl ypaBHEHHs IBYX SJICPHBIX peakuuii. Peakius o-pacraga —
A U Np+ e
B. ;Be > ;He+ ;He

1) Tompko A 2) Ttonbko b 3) uA,ub 4) HuA,aub

B MeH3ypKy HamuTa BOJA. YKAKHTE 3HAueHHe 00bEMA BONBL, | ML
y‘iHTblBaﬂ, qTO HOFpeLL[HOCTb I/ISMCpCHI/IH paBHa IIOJIOBUHE __ 120
T CHBI CIICHU. ] 90
2) (70£15) ma -~ 60
3) (80+5) mn a1
4) (80£15) m — 30

‘ Ipouumaiime mexcm u getnonnume 3a0anus 16-18.

TepmodieMeHThI

PaccMOTpUM 11€llb, COCTABJICHHYIO W3 IPOBOIHHKOB, M3TOTOBJICHHBIX W3
pa3HBIX MeTALIOB (CM. pHCYHOK). Eciim Mecra cliaeB METaloB HaXOIATCS INPH
OJHOM TeMmIlepaType, TO TOKa B IienM He HaOmogaercs. [lojokeHuEe CTaHeT
COBEPIIIEHHO WHBIM, €CJIM MBI HarpeeM Kakoi-ITn0o u3 Craes, HampuMmep craii a. B
9TOM Cilydae rajbBaHOMETD IMOKA3hIBA€T HAJMYHME B IEMHU 3JICKTPUUECKOrO TOKa,
NPOTEKAIOIIEro BCE BpeMs, IOKAa CYLIECTBYET Pa3HOCTb TEMIIEPATYP MEXKIY
crassMu a u b.
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Llem;, cocTosAlIas U3 XKEJIE3HOIro U IBYX MEIHBIX IPOBOAHUKOB U I'aJiIbBaHOMETpa

BenuuuHa npoTekaeMoro TOKa HPUOIM3UTENBHO — [IPONOPLUOHAIbHA
pasHOCTH TeMIlepaTyp cnaeB. HampapieHne Toka 3aBHCUT OT TOTO, KaKOW U3 CIaeB
HaXOAWTCA Ha ydJacTKe LIeNH, rae Ooiee BBICOKas Temreparypa. Ecim cmait a He
HarpeBaTh, a OXJIAXJaTh (IOMECTUTh, HAIIPUMED, B CYXOH €M), TO TOK MOTEUYET B
00paTHOM HalpaBJICHUH.

OnucanHoe sBIeHHE OBUIO OTKPHITO B 1821 T. HeMenkuMm (HU3HKOM
3eeOekOM W TOJNYYMIO HAa3BaHME TEPMOIIEKTPHUECCTBA, a BCAKYI0 KOMOHHAIHIO
IIPOBOJJHUKOB M3 Pa3HbIX METAJUIOB, OOPa3ylOIUX 3aMKHYTYIO Li€lb, Ha3bIBAIOT
TEPMOIIEMEHTOM.

BakHBIM TIpUMEHEHHEM METANTMYECKHX TEPMODIIEMEHTOB SIBIISIETCS HX
UCIIOJIb30BAHUE JUISL U3MEPEHUs TEMIIEPaTypbl. TepMO3IEMEHTHI, HCIOIb3YEMbIE
JUTsL U3MEPEHUsT TeMIepaTypbl (Tak Ha3blBaeMbIE TEPMOIIApPHI), 00T Mepe
OOBIYHBIMU JKUJKOCTHBIMH TEPMOMETPAMHU PSAOM HPEHMYILIECTB: TEPMOIAPHI
MOYKHO HCHOJIb30BaTh JUISI M3MEPEeHUs] Kak o4eHb BBICOKUX (o 2000 °C), Tak u
OueHb HU3KUX TeMmIeparyp. boiee Toro, TepMmomapbl AalOT 0oJjie€ BBICOKYIO
TOYHOCTb U3MEPEHUsI TEMIIepaTyphl U ropa3fo OBICTpee pearupyroT Ha U3MEHEHHE
TeMIIEpaTypBhlL.

TepmoanemMeHT — 310

1) 3aMKHyTas Ielb, COCTOSIIAs M3 KOMOHWHAIMHK IPOBOJHHKOB U3 PpasHbIX
METaJIIOB

2) 3aMKHyTas Lelb, COCTOSALIAs U3 KOMOUHALUN METATIMYECKUX IPOBOAHUKOB U
rajJbBaHOMETpa

3) sBIEHUE MPOTEKaHUS SIEKTPUYECKOTO TOKA B 3aMKHYTOI! IIeNH, COCTOSIIEH U3
Pa3HbIX METAIJIOB

4) sBIeHHE MPOTEKAHUsI IEKTPUUECKOTO TOKA B 3AMKHYTOH LIETIH, COCTOSIIEH U3
Pa3HbIX METAJIOB, IPY BO3HUKHOBEHUU PA3HOCTU TEMIIEPATYP CIIAEB
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B TepMoaneMenTe pouCXoauT peodpa3oBaHue

1) XUMHUYECKOIl SHEPTUH B SHEPTHIO SJCKTPUIECKOTO TOKA
2) SHEPTUU DIEKTPUIECKOTO TOKA B XUMHIECCKYIO SHEPTHIO
3) BHYTpPEHHEH SHEPTHH B SHEPTHIO AJCKTPUICCKOTO TOKA
4) SHEepruu JIEKTPHYECKOTO TOKA BO BHYTPESHHIOIO SHEPTHIO

ITpn HarpeBaHMM cHaeB TepMOIApsl M3 MEAM M KOHCTAHTAaHAa 1O TEMIIEpaTyp
100°C u 300 °C uepe3 raabBaHOMETP MPOXOAUT 3JIEKTPHUESCKHH TOK (CM.
PHUCYHOK).

I'anbBanoMeTp

Mens rij

Koncranran

\/ \/

Ha kakoM u3 pHCYHKOB IIOKa3aHMs TaJlbBAHOMETpPA IPAaBUIIBHO OTPaKaIOT
HaInpaBJICHUE U BEIUYMHY CHJIbI TOKA JUIl HOBOM Pa3HOCTH TeMIepaTtyp?

1) 3)

lanpBanoMeTp

T'anpBanOMeTp

Koncranran

4 lNanbBanomeTp

Mensb l_g—l

Koncranran

\/ \/

600°C
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Yacrtp 2

Ilpu evinonnenuu 3a0anuii ¢ Kpamkum omeemom (3adanus 19-21) neooxooumo
3anucams omeem 6 YKA3anHoM 6 MmeKcme 3a0aHus mecme.

Omeemom Kk  Kaxcoomy u3 3adanuii  19-21 oyoem  nexomopas
nocnedosamenvnHocms yugp. Bnuwume ¢ madnuyy enusy zadanus yugpor —
Homepa e6vlOpannvix omeemos. Kadxwcoyro uyugpy nuwume 6 o0moenvbHOl
knemouke. Llugppovt 6 omeemax k 3adanusm 19-20 mozym noemopamocs.

Jns  kaxmoro (U3UYECKOrO TMOHATHUS W3 MEpPBOro CToNibIa moabepute
COOTBETCTBYIOIIUH IPUMEP U3 BTOPOTO CTOIOMA.
3anumuTe B TaONUITy BEIOpaHHBIC HU(PHI O COOTBETCTBYIOMNMH OyKBAMH.

OU3NYECKUE ITOHATUA IMPUMEPBI
A) ¢usnyeckas BeIMUMHA 1) KpucTayHM3aIus
b) emunnma Gpu3ndeckoil BeTNIUHEI 2) mnackaib

B) npubop st uw3MmepeHuss  QU3MYECKON 3) KHUIICHHE
BEJIMYUHBI 4) Ttemmneparypa
5) MeH3ypka

OTBeT:

B mporiecce TpeHuss 0 MIENK CTEKISHHAS JIMHEHKa mpuoOpesna MOJOKUTEIbHBINA
3apsa. Kak nmpu 5ToM M3MEHMIIOCH KOJIMYECTBO 3apsHKEHHBIX YaCTHIl Ha JINHEHKE U
ménKe MpU yCIOBHM, YTO OOMEHa aroMaMH IpPH TPEHWU HE MPOUCXOAUIIO?
YcTaHOBUTE COOTBETCTBUE MEXIY (U3MYECKUMH BEIMYMHAMH U UX BO3MOXKHBIMHU
W3MEHEHHUSIMH TIPH 3TOM.

3anmuimuTe B Ta0AMIly BBHIOpaHHBIE IHQPBI TOA COOTBETCTBYIOIIMMH OyKBaMHU.
[{udpsl B 0OTBETE MOTYT MOBTOPSITHCS.

OU3NYECKAS BEJIMYNHA
A) KOIMYECTBO IPOTOHOB HA IIENKE
b) xomn4ecTBO MPOTOHOB Ha CTEKISHHOH 2) YMEHBIIWIOCH
JIMHENKe 3) He U3MEHWJIOCh
B) xomM4ecTBO NMEKTPOHOB Ha IIENKE

XAPAKTEP U3SMEHEHUM A
1) yBemuumiaoch

A b B

OrtBeT:
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dusuka. 9 kimace 13

B CIIPaBOYHHUKE (1)I/I3I/I‘{€CKI/IX CBOMCTB Pa3JIMIHBIX MATCpPUAJIIOB IIPCACTABJICHA

crenyromas Tadnuua.

Tabnuya
. VY ienbHOe 3NMEKTPHIECKOe
[TnoTHOCTE B TBEpAOM o
conportusnenue (npu 20 °C),
BemiectBo r 2
COCTOSIHUH, — OM - MM
cM —_—
M
aTIOMUHAN 2,7 0,028
KOHCTaHTaH (CIUIaB) 8,8 0,5
JIaTYHb 8,4 0,07
Melb 8,9 0,017
HUKEJIMH (CIIaB) 8,8 0,4
HUXPOM (CILIaB) 8,4 1,1

Vcnone3ys naHHble TaOIHLbI, BEIOEpUTE U3 MPEIOKEHHOTO IIEPEYHs 064 BEPHBIX
YTBEpKACHUA. YKaKUTE UX HOMEpa.

1) Ilpu paBHBIX pa3Mepax IMPOBOJHUK U3 AIIOMHHUS OyJIeT HUMETb MEHBIIYIO
Maccy U Oonblliee 3JEKTPUYECKOE COMPOTHUBIECHHE TII0 CPAaBHEHHUIO C
IIPOBOJHUKOM H3 MEJIH.

2) IIpoBOOHMKM M3 HUXpOMa U JAaTyHU NPH OJUHAKOBBIX pa3Mepax OyayT UMETh
OJJMHAKOBBIE NIEKTPUIECKHE CONPOTUBIICHHUSI.

3) IlpoBOIHMKM M3 KOHCTaHTaHA M HHWKEJIMHA IIPH OJWHAKOBBIX pa3sMepax OymyT
UMETh Pa3HbIE MaCChI.

4) Ilpum 3aMeHe HUKEIWHOBOI CIHPATH IEKTPOIUIUTKH HAa HUXPOMOBYIO TaKOT'O
e pa3Mepa dIEKTPUUECKOE CONPOTUBIICHUE CIIUPATH YMEHBIIUTCSL.

5) Ilpu paBHOW TIOLIAAW TOMEPEYHOTO CEYEHHs IMPOBOJHHK W3 KOHCTaHTaHA
JUMHONW 4 M OyZIeT MMeTh TaKoe e DIIEKTPUYECKOe COIPOTHBICHHE, YTO H
IIPOBOJIHUK U3 HUKEJIMHA JAJIUHOH 5 M.

OtBer: l |
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Yactb 3

Jna omeema na 3ad0anusn wacmu 3 (3a0anusn 22-25) ucnonp3yiime omoenbHblil
aucm. 3anuuwiume CHA4aANA HOMeD 3A0AHU, 4 3anemM Omeem Ha He2o.

Hcnonp3ys mratuB ¢ My(QTOH M JANKOW, NMPYXHUHY, TUHAMOMETp, JIMHEHKY W
HabOp ™3 TPEX Tpy30B, COOEpUTE HKCIECPUMEHTAIBHYIO YCTAHOBKY JUIS
WCCIICIOBAHMS 3aBUCHMOCTH CHJIBI YIIPYTOCTH, BO3HHKAIOIIEH B INPY)XHHE, OT
CTENEHH PACTSDKEHUS NPy KUHBL. OnpenenuTe pacTsbKeHUe MPYKUHBI, TOBEIINBast
K Hel MmoodepeqHO OIWH, N1BAa W TpU rpys3a. Jns ompemeneHus Beca TPY30B
BOCHOJIE3YHTECh TUHAMOMETPOM.

B Oxnanke 0TBETOB:

1) caenaiite pUCYHOK SKCIIEPUMEHTAIILHON YCTAHOBKH;

2) YKaXHTe pe3ybTaThl N3MEPEHHS Beca TPY30B H yIUITHHEHHUS MPY>KUHBI IS TPEX
ciTydaeB B BUJie TaOIUIb! (WK rpaduka);

3) chopmyupyiTe BBIBOA O 3aBUCHMOCTH CHJIBI YIPYTOCTH, BO3HHUKAOIICH B
MIPY>KUHE, OT CTETIEHHU PacTSHKEHUS IPYKUHBL.

3aoanue 23 npeocmaensiem codoii 6onpoc, Ha KOMOPLL HEOOX00UMO Oamp
nucemennviii omeem. Ilonnvlii omeem 00nxcen 8KIIOUAMb 8 Ce0A He MONBLKO
omeem Ha 6ONPOC, HO U €20 PA38EPHYMOe, 102UYeCKU C6A3AHHOE 000CHO8aANHUe.

MoHO T HaOpaTh >KUAKOCTh B IIMPHIl, HAXOAACh B KOCMHYECKOM KOpadliie B
cocTossHMH HeBecoMocTH? OTBET MOSCHHUTE.

Hna 3a0anuit 24-25 neodxodumo 3anucamv noaHoe peuieHue, 6KIOUaAIOU|ee
3anuce Kpamkozo ycinosus 3adauu (/[amo), 3anuce opmyn, npumeHneHnue
KOmMOpbIX Heo0X00umMo u O00CHMAmoO4HO O1A pewleHUs 3a0auu, a makyice
MamemamuyiecKue npeodpaz0eaHus u pacyémel, npueodAUUe K HUCI080MY
omeemy.

Harpesatenb BKJIOUEH MOCIEIOBATEIBLHO C pEOCTaTOM conpoTuBieHreM 7,5 OM B
ceTb c HampspkeHueM 220 B. KakoBo comnpoTHBIEHHME HarpeBarellsi, €cld
MOIIIHOCTH 3JIEKTPUUYECKOT0 TOKa B peoctaTe cocranisier 480 Br?

VYnapHas wacte Monora maccoi 10 T cBOOOJHO majgaer ¢ BBICOTHI 2,5 M Ha
craybHyo aetanb Maccod 200 kr. Ha ckoyibko TpajycoB Harpenach JeTaib, €Cld
MonoT caenan 32 ynapa? Ha HarpeBanue pacxoayercst 25% 3Hepruu MoioTa.
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XapakTepuCcTHKA 000pY10BAHUS
[Ipr BBITIONIHEHWW 3aJaHUSl HCIOJNB3YeTCs KOMIUIEKT oOopymoBanusit Ne 3 B
CIIEYIOIEM COCTaBe:

® IITaTHUB JIAOOPATOPHBIH ¢ My(TO¥ U JTaNKo¥;

H
e TpyXHHa )kEcTKOCThIO (40£1) —;
M

e Tpu rpy3a Maccoi mo (100+2) r;

e MHAMOMETP WIKOJNBHBIH ¢ mpexnersoM u3mepenus 4 H (morpemHocTs —
0,1 H);

e jumHelKka anuHoi 20-30 cM ¢ MUJITUMETPOBBIMH JI€TICHUSAMHU.

Brnumanue! Tlpu 3aMeHe Kakoro-m0o dJieMeHTa 000py10BaHHsI Ha aHATOTHYHOE C
JPYTUMH XapakTepUCTHKaMU HEOOXOIMMO BHECTH COOTBETCTBYIOIHE M3MEHEHHUS
B 00pa3el] BHIMOIHEHNUS 3a1aHHS.

dusuka. 9 kimace 15
Cucrema olleHUBAHUS IK3aMEeHAIIMOHHOI padoThl N0 Gusnke
Yacrp 1
3a BepHOE BBITIOIHEHHE KaXI0T0 U3 3aMaHuii 1—18 BeIcTaBmstercs mo 1 6amy.
Ne 3aganus OTBeT Ne zapanns OTBeT Ne 3aganus OTBeT
1 3 7 2 13 3
2 2 8 3 14 2
3 1 9 2 15 3
4 2 10 3 16 1
5 2 11 1 17 3
6 3 12 4 18 4
Yacrtp 2

Kaxxnoe u3 3agannii 19, 20 u 21 onenuBaercs 2 6ajuiaMu, €ClId BEPHO YKa3aHbI BCE
9JIEMEHTHl OTBeTa, 1 OamioMm, eciy MpaBWIIBHO YKa3aH XOTS Obl OIWH JIIEMEHT
oTBeTa, 1 0 OAJIIOB, €CIIM OTBET HE COJEPIKUT 3JIEMEHTOB IIPABIMIIBHOTO OTBETA.

Oﬁpa3eu BO3MOKHOI'O BBIIIOJTHCHUSA

Ne 3ajanus OtBer
19 425
20 331
21 15 umu 51

Yacrtp 3

KPUTEPUU OLIEHKH BBITIOJIHEHUS 3ATAHUI
C PA3BEPHYTBIM OTBETOM

Ucnonp3ys mratuB ¢ MyQTOH ¥ JANKOW, NMPYXHUHY, TUHAMOMETp, JIMHEHKY W
Habop W3 TpEX Tpy30B, cOOEpUTE HKCIEPHUMEHTAIBHYIO YCTAaHOBKY IS
UCCIIEIOBAHUSl 3aBUCHUMOCTH CHJIBl YIPYTOCTH, BO3HUKAIOLIEH B IpPYXUHE, OT
CTENEHU PACTSLKEHUS NPy KUHbL. ONpenenuTe pacTsbKEHUE PYKUHBL, T0/IBEIINBAast
K Hel MoouepeqHO OIWH, J1Ba W TpU rpys3a. Jng ompeneneHus Beca IPy30B
BOCIIONIB3YHTECH ANHAMOMETPOM.

B Oanke oTBETOB:

1) cnenaiite puCyHOK SKCIIEPUMEHTAIBHON YCTaHOBKH;

2) YKaXHTe pe3yabTaThl U3MEPEHHs Beca IPy30B U yIUIMHEHUS NPY>KUHBI TSI TPEX
CIrydaeB B BUJe TaOIUIb! (WK rpaduka);

3) chopMmynmpyHTe BBIBOA O 3aBUCHMOCTH CHJIBI YIPYTOCTH, BO3HHKAOIIEH B
IIPY>KUHE, OT CTEIIEHHU PacTSHKEHUS IPY>KUHBI.
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1. Cxema KCTiepUMEHTaNbHON ycTaHoBKH: 2. | N | Fyw=mg=P (H) | x (w)
1 1 0,025
2 2 0,05
3 3 0,075

Y mg

3. BoBog: mpu  yBeNIMYEHHMHM DACTSDKEHUS MPYXKHUHBL CHJIa  YOPYTOCTH,
BO3HHUKAIOIIAs B MPYKUHE, TAKXKE YBEINIHBACTCS.

Ykazanue sxcnepmam

1. M3MmepeHue yIIUHEHUs NPYKUHBI CUUTAETCS BEPHBIM, €CIM €r0 3HAYECHUE
momajgaeT B WHTEpBaM x+2 (MM) K YyKa3aHHBIM B TaONWIe 3HAYCHUSAM X
(mOrpemHoCTh onpeenseTcs rNaBHbIM 00pa30M NOIPEIIHOCTBIO 0TCUETA).
V3mepeHHe CHIBI CUMTAETCS BEPHBIM, €CIM e 3HaueHue IMOoMajJaeT B MHTepBal
P+0,1(H) k yka3aHHBIM B TabJuIIe 3HAYSHUSM P.

2. Hammume BeBOZa O (QYHKIMOHANBEHOH (IPSAMOH  IPONMOPIMOHANEHOIN)
3aBHCUMOCTH MEXAY CUIION YNPYrOCTH U PacTSDKEHHUEM NPYKUHBI HE sABIAETCA
00s13aTeNBHBIM, JOCTATOYHBIM CUUTACTCS BBIBOJ O KAYECTBEHHOM H3MEHECHHH
CHJIBI YIIPYTOCTH TIPH M3MEHEHHHN CTETICHH 1e(pOpPMAITHH.
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Conep:xanne KpuTepusi Basubl

[MoaHOCTHIO TPaBIIILHOE BHITIOJHEHUE 3aJaHNs1, BKITIOYAIOIIee: 4
1) cxeMaTHYHBII PHCYHOK SKCIIEPUMEHTAIILHON YCTaHOBKH;
2) NpaBUIILHO 3aIIMCAHHBIC PE3yJIbTAThI MIPSIMBIX U3MEPEHHI
(8 OanHOM cnyuae YOIUHEHUSI NPYICUHBL U 8eca 2py308 OJid Mmpéx
usmepenuir);
3) chopMyIHpOBaHHBIH PABIIBHBIA BHIBOJ
[IpuBeneHs! Bce 37€MEHTHI IPaBMIIBHOTO 0TBeTa 1-3, HO 3
JIOTYII[CHa ONIMOKA MPH MEPEeBOJC OJHOW M3 M3MEPECHHBIX BEIWYHH B
CH nipu 3aroJiHeHUH TaOJIUIbI (MITH TIPU IIOCTPOCHUU TpaduKa);

50171
JIOTyIIIeHa OmMKMOKa B CXEMaTHYHOM PHUCYHKE OJKCICPUMEHTAILHON
YCTaHOBKH, WJI PUCYHOK OTCYTCTBYET
CnenmaH  pHCYHOK  OKCICPUMEHTAIBHOM  YCTAHOBKH, TPaBHIBHO 2
NPUBEICHBl PE3YNbTAaTHl MPSIMBIX HM3MEPCHHH BENMYMH, HO HE
c(hopMyIIMPOBaH BBIBOJI.

50171
CrenaH pHCYHOK OSKCIEPUMEHTAIBHON YCTaHOBKH, CHOpMYIHpPOBaH
BBIBOJ, HO B OJHOM H3 OKCIIEPUMEHTOB IPHCYTCTBYET OIIMOKa B
IPSIMBIX H3MEPCHUSIX
3anucaHbl TOJIBKO MPABUIIBHBIC PE3yJIbTAThI IPSIMBIX U3MEPEHHH. 1

50)171
CremaH pHCYHOK OKCHEPHUMEHTAJIBHOW YCTAHOBKH W  YaCTUYHO
MIPUBEICHBI PE3YJIbTATHI BEPHBIX MPSIMBIX U3MEPEHHUN
Bce  ciygam  BBINONHEHWs,  KOTOpPble  HE  COOTBETCTBYIOT 0
BBINNICYKa3aHHBIM KPHUTEPUSAM BbIcTaBieHus 1, 2, 3 wiu 4 Gamios.
Paspo3uennslie 3anuci. OTCYTCTBHE MOMBITOK BBIIOJHECHHS 3aIaHUs

Maxcumanouwitl 6ain 4

MoxHO 1r Ha6paTI> KUIAKOCTh B MIIIPHUI], HAXOIASACHh B KOCMHUYECCKOM Kopa6ne B

COCTOSTHMH HeBecOMOCTH? OTBET MOSICHUTE.

1. OTBeT: MOXKHO.

2. O0ObsACHECHHE: Ipy BBIABMIKCHHUU MOPHIHA M3 IOIIpHIa 04 HUM BO3HUKACT

pa3peKeHue.

ITocKONBKYy BHYTPH KOCMHYECKOTO KOpaOjs MOIIepKUBACTCS

[IOCTOSTHHOE [JaBJICHWE, BO3HMKAET PA3HOCTb BHEIIHETO MIaBJICHUS W JaBJICHUS
BHyTpu wmmpuna. [loxg aelcTBHEM BHEIIHEro IaBJICEHUS XHUIKOCTb BOWIET B

LITTPHIIL.

Copepxanue KpuTepusi

Bbaaibl

[IpeacraBiieH NPaBUIbHBIA OTBET HA BOMPOC, M MPUBEACHO JOCTATOYHOS
000CHOBaHUE, HE CoJepKallee OMIMO0K

2
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IpencraBiieH NpaBWIBHBIA OTBET Ha IIOCTaBJICHHBIH BOIPOC, HO €ro
000CHOBaHHE HE SIBIACTCS JJOCTATOUHBIM, XOTSI COJIEPIKHUT 00a JIEMEHTa
IPaBUIBHOTO OTBETA WM yKa3aHHE Ha (H3UUIECKHE SBICHUS (3aKOHEI),
OTHOCSIIHECS K 00CYKIaeMOMY BOIIPOCY.

nim
IlpencraBneHsl  KOPPEKTHBIE  PacCyKIEHHs,  NPUBOJSIINE K
IpaBUIBHOMY OTBETY, HO OTBET SIBHO HE c()OPMYIHPOBAH

IpencraBneHsl OOIHE PACCYXICHHUS, HE OTHOCSIIMECS K OTBETY Ha 0
[IOCTaBJICHHBII BOIIPOC.
NI
OTBeT Ha BOMPOC HEBEPEH, HE3aBUCHMO OT TOTO, YTO PacCyIKIACHHSI
[PABHUJIBHBI, HIIH HCBEPHBI, W OTCYTCTBYIOT
Maxcumanvroii 6ain 2

HarpeBarenb BKIIIOUEH MOCIIETOBATEIBHO C PEOCTATOM CONpPOTHBICHHEM 7,5 OM B
cetb ¢ HanpsokenneM 220 B. KakoBo compoTuBieHHE HarpeBarens, ecliu

MOIIHOCTB 3JIEKTPUUYECKOT0 TOKA B peocTare cocraBisieTr 480 Br?

Jano: 2
Ul
R, =7,5Om R,
P, =480 Br U= (—P{~RI,U1:6OB
U=220B
U2: U- U], U2: 160 B
U
L=I==—; L=8A
2 1 Rl 2
R, :ﬂ; R,=20 Om
12
R, =7 Omeem.: R, =20 Om
Coaepxxanue Kputepus Bbasbl
[IpuBeneHO MOJIHOE MPAaBUIBLHOE PELICHHE, BKIIOYAOIIEE CIIEAYIOIINE 3

AIIEMEHTBIL:

1) BepHO 3amuCcaHo KPaTKOE YCIOBHE 3a/1a4H;

2) 3ammcaHbl  ypaBHEHWss ¥ (QOpPMYNBl, OPUMEHEHHE KOTOPBIX
HEoOXOMMO M JTOCTATOYHO ISl PELICHHS 3aJa4i BEIOPAaHHBIM CIIOCOOOM
(6 Oannom pewtenuu: opmyavlt O Cuibl MOKA U HANPANCEHUS NPU
NnOCAe008AMENLHOM COEOUHEHUU NPOBOOHUKO8, 3akoH Oma 0na yuacmika
yenu, popmyna 0ns MOWHOCIU INEKMPULECKO20 MOKA);

3) BBINOJIHEHBI HEOOXOJUMBIE MaTEMAaTHYECKHE MNpeoOpa3oBaHUsl |
pacu€Tpl, NPUBOAAMIAG K MOPABHIBHOMY YHCIOBOMY OTBETY, H
mpezcTaBlieH OTBET. IIpU 3TOM JOMYyCKAaeTCs PEIICHHE «II0 YacTAM»»
(C IPOMEKYTOUHBIMHU BBIYHCICHHSIMH)
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[IpaBuibHO  3amucaHbl  HeOOXoauMble  (GOpMyJbI,  MPOBEACHBI
BBIYHMCIICHUS], U NOJYy4eH OTBeT (BepHBbII MM HEBEpHBIi), HO IOMyLIeHa
ommOKa B 3aIMCH KPaTKOTO yCIOBUS WK nepeBoze eauHui B CH.

nim
[IpencrasiieHo MpaBUIBLHOE PEIIEHUE TOJIBKO B 00IIeM BUje, 0€3 KaKkux-
JTUOO0 YHCIIOBBIX PaACUYETOB.

nim
3amucaHsl ypaBHEHUS ¥ GOPMYITbI, IPUMEHEHUE KOTOPBIX HEOOXOIMMO U
JIOCTaTOYHO JUISl PELIeHUs 3a/auyd BBIOpAaHHBIM CIOCOOOM, HO B Mare-
MaTHYECKUX MPe0o0pa30BaHUIX MM BEIYUCICHUSAX JOMYyIIEeHa omuoKa

dusuka. 9 kimacc
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Copep:xanne KpuTepus

Baaabl

3amucaHbl U MCIIOIb30BaHBI HE BCE MCXOAHBIC (HOPMYIIbI, HEOOXOAMMBIC
JUTSL PELIICHHS 3a[aUH.

i
3amucaHbl BCE HMCXOAHBIC (OPMYINBI, HO B OAHOW W3 HHUX JOMyIICHA
oIInoKa

[IpuBeseHO TONHOE TMPABUIBHOE PEIICHUE, BKIIOYAIOIIEe CIICAYIOIINE
AIIEMEHTBI:

1) BepHO 3amucaHO KPaTKOe YCIOBUE 3a/1a4u;

2) 3ammMcaHbl  ypaBHEHWs ¥ (QOPMYNBl, HOPUMECHEHHE KOTOPBIX
HEOoOXOIMMO M JIOCTATOYHO ISl PELICHHS 334K BEIOPAHHBIM CIIOCOOOM
(6 0anHOM pewieHuU: 3aKOH COXpaHeHUs SHepaulU, hopmyna Ons pacuéma
KOIUYeCcmea meniomvl Npu Haepesanuu, gopmyra 0na  pacuéma
MeXanu4eckou NOMeHYUaIbHOU SHepeUulL);

3) BHIOJIHEHB! HEOOXOAMMBIE MaTeMaTH4ecKHe IpeoOpa3oBaHus U
pacyérel, MNPHUBOAANIMNE K MPAaBWIFHOMY YHCIOBOMY OTBETY, H
mpezcTaBlieH OTBET. IIpM ATOM JOMYyCKAaeTCs pEIICHHE «II0 YacTiM»»
(c IpPOMEKYTOUHBIMH BBIYUCICHUSMH )

3

Bce cnmydyam pemieHusi, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KpUTEPHSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oasa

Maxcumanvrvii 6aun

Ynapuas 4acteh Monora Macco 10 T cBOOOAHO magaeT ¢ BBICOTHL 2,5 M Ha
cranpHyo neranb Maccoi 200 kr. Ha ckoyibko rpaaycoB Harpenach JeTanib, €Clid

MoJoT caenan 32 ynapa? Ha HarpeBanue pacxoayercst 25% 3Hepruu MosoTa.

Hano:
M =10 000 xr 0
h=25M E
m =200 kr E=M-ghn
. =cm(t—t
sl omene
. . .n-
(tz ,tl):g—n

n=25%=0,25 c-m
n=32

(t—t)=" Omeem: (t,—t;)=20 °C
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[lpaBunpHO  3amucaHbl  HeOOXoguMBIe  (GOpMYNBI,  MPOBEACHBI
BBIYUCIICHUS, W TIOJYYeH OTBET (BEpHBIN MM HEBEPHBII), HO JOMYyIICHA
ommrOKa B 3aIIMCH KPaTKOro yciaoBus win nepesoje eaunun B8 CH.

i
[peacraBiieHO MPaBUIBHOE PEIICHHE TOJIBKO B 00IIEM BUE, 0e3 KaKhuX-
JTUOO0 YHCIIOBBIX PACUETOB.

i
3amucansl ypaBHEHUS U (OpMyIIbl, IPUMEHEHUE KOTOPBIX HEOOXOINMO U
JIOCTATOYHO JUIS pEIICHHs 3aJadd BBIOPAHHBIM CIIOCOOOM, HO B
MaTeMaTHYeCKHX MPeoOpa3oBaHUsIX WM BBIYHCICHUSIX IOMYyIICHA
ommbka

3anucaHbl U UCTIOJIB30BAHBI HE BCE MCXOJHBIE (OPMYIIbI, HEOOXOAUMBIC
JUTSL PELIICHHS 3a[aUH.

N
3anmcaHbl BCe UCXOAHBIC (DOPMYJBI, HO B OTHOW W3 HHUX JOIYyIICHA
omnbka

Bce cimydam pemieHusi, KOTOpbIe HE COOTBETCTBYIOT BbILICYKa3aHHBIM
KPHUTEPHUSM BBICTABIECHUsI OLICHOK B 1, 2, 3 Gamna

Maxcumanvrviil 6aun
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