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HNHCTpYKIHSA 110 BHINIOJHEHHUIO PAa00T

Ha sBrimonHenve sK3aMeHAIMOHHON paboThl MO (PU3WKE OTBOZUTCA 3 dYaca
(180 mumyT). Pabora cocrout us 3 yacred u BEIOYAET 25 3aqaHuii.

Yacre 1 comep:xur 18 zamammit (1-18). K ramzgomy sagaHwio IpUBOIUTCA
4 BapuaHTa OTBETA, U3 KOTOPBIX TOJHKO OJWH BepHbIH. [Ipu BEIMONHEHNUN 3amanus
yactu 1 o6BeauTe KPY:KKOM HOMED BHIOPAHHOTO OTBETA B SK3aMeHAIMOHHON paboTe.
Ecau BbI 06Besin HE TOT HOMEp, TO 3aYEPKHUTE STOT 00BEEHHBIN HOMED KPECTHUKOM,
a 3areM o0BeZuTE HOMEP MPABUIBHOIO OTBETA.

Yacts 2 BriaouaeT 3 3aganua ¢ KpaTkum orBeroM (19-21). Ilpu BbImonaHEeHUM
3alaHUM YaCTH 2 OTBET 3aIUCHIBAETCA B DK3aMEHAIIMOHHOM paboTe B OTBEIEHHOM
17151 BTOTO Mecre. B ciyuae 3amucu HEBEPHOTO OTBETA 3a4YEPKHUTE €T0 U 3aIHUIINTE
PAAOM HOBBIH.

Yacts 3 comepsxut 4 3amanusa (22-25), Ha KOTOpbIe CIeIyeT AATh Pa3BEPHYTHIN
orser. OTBeTHI Ha 3aMaHUA YACTH 3 3AMUCHIBAIOTCA HA OTIEIHLHOM JIHCTE. SafaHue
22 — JKCIIEPUMEHTAJIbHOE, U JJIS €ro BBIMOJIHEHUS HeO00XOJUMO BOCIIOJb30BATHCS
1a60paTOPHBIM 000PYIOBAHUEM.

IIpu BbMMHCIEHHAX paspeliaeTcd HCIOIb30BATh HEIPOTPAMMUPYEMBIH
KaJIbKyIATOP.

CoBeTyeM BBIIIOJHATH 3aJaHUA B TOM IOPALKE, B KOTOpoM oHM faHbl. C menbio
SKOHOMWY BPEMEHU IIPOILyCKaiTe 3a/aHue, KOTOPOe He yAaeTcd BHIIOJIHUTH CPasy,
U TmepexojuTe K cienyouieMmy. Kciu mocie BBITONHEHHA Bced paboThl y Bac
OCTaHeTCs BPeMs, TO MOKHO BEPHYTHCA K IPOILYIIEHHBIM 3aIaHUIM.

Bannel, monyueHHble BaMu 3a BCe BBINOJHEHHBIE 3aJaHUA, CyMMHPYIOTCH.
ITocrapaiiTech BBITOJHUTHL KaK MOKHO OOJbIE 3afaHuii W HaA6parh KAK MOKHO
6oJstbIliee KOITMIECTBO GAIIOB.

sKenaem yenexa!
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Huxe IIPUBEOEHbI CIIPABOYHbIEC AJaHHbIE, KOTOPbIE€ MOIyT HOHa,I[O6I/ITBCH BaM

MIPH BBITIOJHEHUH PAaGOTHI.

Hecarnanbie mpUCTaBKH
HawnmenoBanue O6o3Havyenre Muoxurens
rura T 10°
Mera M 108
KHJIO K 10°
TeKTO r 102
CaHTH c 1072
MUJLITH M 1073
MHKPO MK 1070
HAHO H 1070
KoncTaHTBI

M
yCKOpeHHe CBOOOTHOTO MaleHuA Ha SeMiie g=10 ?
rpaBUTAIMOHHAA ITOCTOSHHAS G=6,7- IO_HH'—Z[2

KT

CKOPOCTH CBETa B BaKyyMe c=3-10° %
3JIEMEHTAPHBIN DIEKTPUIECKUH 3aps e=1,6- 10 Kn
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IInoTHOCTH
KT KT
OeH3uH 710 — npesecuHa (cocHa) | 400 —
M M
KT KT
CITAPT 800 — napadux 900 —
M M
KT KT
KepPOCHH 800 3 ATIOMUHUI 2700 3
KT KT
macio mamuunoe | 900 o Mpamop 2700 )
KT KT
BOIA 1000 3 [UHK 7100 3
KT KT
moioxo nensroe | 1030 ) CTaJIb, JKeJIe30 7800 )
KT KT
BOZA MOpPCKas 1030 v} Menb 8900 )
KT KT
PTYTh 13600 3 CBHUHEII 11350 &
Y nearHaa
TEeIlJIOEMKOCTD 4200 Mok TEeIlJIOEMKOCTD 130 Hox
BOJbI Kr-°C CBHHIIA kr- °C
- TenaoTa K
ZﬁﬁnggMKOCTL 2400 A “C napoobpasoBanus | 2,3 - 106 Az
p KT - BOTBI KT
® TemaoTa K
iingoeMKOCTb 2100 A - napoobpasosanus | 9,0 - 10° Ax
& KT - cmpra KT
- TenaoTa -
;i?onl\?;gﬁ;mb 920 A . IIaBIEHUA 2,5-10% Ao
Kr- C CBHHIA KT
TEIJIOEMKOCTD 500 Aoz TernjoTa 7.8.10% I[_?K
cTanu kr - °C IIaBJIEHUd CTaIu | KT
TEITI0EMKOCTD 400 Mok TeIIoTa 59.10% Hox
IIUHKA kr - °C nJ1aBjeHud ojoBa | KT
TEeIlJIOEMKOCTD 400 Mok TerjIoTa 3.3.10° I[_HC
Meau kr - °C IJIaBJIEHUS JIbIA ’ KT
TEILTIOEMKOCTD 230 Mo TeIyIoTa CrOpaHud| 9 g . 1¢7 Mok
0J10Ba kr- °C crimpra ’ KT

© MHOO, 2011 r.




®usuxka. 9 knacc. Bapuant 1

Temneparypa ILIaBJI€HHASI

Temneparypa KHII€HUS

CBHUHIIA 327 °C BOJIBI 100 °C
0JI0Ba 232 °C crupra 78 °C
BOJIbI 0°C
OM - MM? o
Y aeabHOe 3JIeKTpHiIecKoe conporuBiaeane, ——— (nipu 20 °C)
M
cepebpo 0,016 HUKEJIUH 0,4
Menb 0,017 HUXPOM (cILIaB) 1,1
QIIOMUHUIH 0,028 expann 1,2
JKeJe30 0,10

HopmanabHBI€ ycIoOBHUA: TaBIeHIe 10° I1a, remmeparypa 0°C.
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Yacts 1

K kaowcdomy u3 3adanuit 1 - 18 damnvr 4 eapuamma omeema, u3
KOmopblx moibko o0un npasuavrbiii. Homep amozo omeema o6eedume

KDPYa#CKOM.

1
:l Teno npBummerca Bmonb ocu (OX. Ha pucymrke mpuBenen rpaduk

3aBHCHMOCTH IIPOEKITHUHU CKOPOCTH 9TOTO TeJjia Ux OT BPpEMEHH t. Kaxoi IIyTh

IIPOIILJIO TEJIO 38 IPOMEKYTOK BPEMEHH OT tl =2cpmo t2 =5¢?

1) 6™

<
i
=

(S

-1

=7

-3

-4
2) 9m

3) IMm

4) 15Mm

2 .
Ha rtemo, uzobpaskeHHOe Ha PHUCYHKe, JEHUCTBYIOT [BE CHJIBI, IIOKA3aHHBIE

CTpeJIKaMH,

1) Temno morourcs

2) Teio

3) Teno

mpuYeM F1 =5H, F2 =4 H. FKakoe wu3 -cregyomux
YTBEPIKIEHUHN O IBHKEHUH TeJIa BEPHO?

- —

F. 2 F; l

= = Fo
IBHJKETCA PABHOYCKOPEHHO, IIpUYeM YCKOpPeHHe Tena

HaIIpaBJIeHO BIPaBo (—)

IBIDKETCS  PaBHOYCKOPEHHO, IIpWYeM YCKOpeHHe Teia

HAIIPaBJIEHO BJIEBO (<)

4) Teno IBUKETCS BIPABO (—) PABHOMEPHO U MPAMOJIHUHEHHO
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3 | ¥ rpysoBmKa, exaBIIero IO TOPU3OHTAIBHOMY YYacTKy [OPOTH, 3arjox
nsurarens. Kakue fqeficTByIOIHe HAa TPY30BUK CHIIbI COBEPIIATH PAOOTy IpH
€r0 JIBHIKEHUH TI0CJ/IE€ BHIKIIOYEHUA IBUTATEA?

1) TonbkO cuna TAKECTH
2) TOJBKO CHJIA COIIPOTUBIEHUS
3) cmia TAKECTH U CHIIa COIPOTHUBIEHUA

4) HUKakue

4 | I'pys kaxkoii Macchl HafO HOABECUTH K JIETKOMY PbIYary B TOYKe A, 4TOOBI
YPaBHOBECHUTH TPY3 MACCOH 3 KT, IOABEIIEHHbIH B TOYKe B?

B (2] A

| IIJI:I[ [ T 1 I[j

JKr !

1) 2 xr 2) 3 Kr 3) 4 xr 4) 6 Kr

[ T T 1
T

5 | B cocyme c¢ Bomoit maxomaTci Tpu OpyCKa, KOTOpPbIE B PABHOBECHH
pacnosaraioTcsa Tak, Kak ITOKa3aHo Ha PUCYHKe. BpycKu crenaHbl U3 pasHbIX
MarepuajJoB — aJIOMHUHH{A, AepeBa U r[apa(bI/IHa, HO HUMEeIT OAUHAKOBbBIE
pasMepbl. YCTAHOBHTE COOTBETCTBHE MEKAY HOMepaMu OpyCKOB W
MaTepHajJaMH, U3 KOTOPBIX OHU CIeJIaHbI.

2
| 4

3

7 »ﬂ_

1) 1 - gepeso, 2 — napadguH, 3 — ATIOMAHIH

2) 1 - nmapadus, 2 — nepeso, 3 — ATOMUHAMA
3) 1 - amomunnii, 2 — gepeBo, 3 — napadux

4) 1 - mapadwuH, 2 — aTIOMUHHAEH, 3 — IEPEBO.

6 | Teno, paBHO3aMeNIEHHO ABHAKYILEECT II0 IPAMOM, 34 2 ¢ YMEHBIIHWIO CBOIO
CKOpOCTH OT 12 M/c mo 7 M/c. Kakoii mmyTh mpoI1mio Teno 3a 3To BpeMsa?

1) 5m 2) 9m 3) 19m 4) 29 m
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7 | IBa coupTOBBIX TEpMOMETpa — OONBINOM W MaleHbKUU — CAeNaHbl U3
oxuHakKoBoro marepuana. OHM MMeEIOT pa3Hble Macchl Kopiyca (00IbIIOiH
TEePMOMETP 3HAYUTEILHO THKelee) W comep:karT B cebe, COOTBETCTBEHHO,
pasianuyHbIe MacCChbl CIIHpPTA. TepMOMeprI OIIyCTHWJIX B JBa OOIHWHAKOBBIX
HEOONBIINX CTAKAHYUKA C OJHOBPEMEHHO HAJIWTHIM B HHUX KHUISATKOM, W
IOMIAINCH YCTAHOBJIEHU TEIUIOBOTO paBHOBecusa. TeMieparypa, KOTOPYIO
IIOKaKeT MaJIeHbKUI TePMOMET)P,

1) Oyzer HuIKe TOM, KOTOPYIO HOKAMKET GOJIBIION TEPMOMETP
2) Oymer BBIIIIE TOH, KOTOPYIO HOKAKET GOJIBIIION TEPMOMETP
3) OymeT TakoH ke, KAKyIo IOKaXeT OOMIbIIION TepMOMETP

4) moxeT ObITH KAK BbIIIE, TAK U HIKE TOH, KOTOPYIO IIOKAXKET GOJIBIION
TepPMOMETP

8 | B Banny, comepskamyio 100 xr Boxst npu Temueparype 80 °C, omycrunu nen,
nmesinuit Temneparypy 0 °C. Ilocie ycraHoBieHHA TEIJIOBOTO PaBHOBECHUA
TemmepaTypa Bojbl moHusunack a0 47 °C. Ilpenebperas morepaMu TEIUIOTHI,
OIIpeIeJIUTe, CKOJBKO KHJIOTPAMMOB JbAa OBUIO B3STO I OXJIQKIEHUS
BOIBI?

1) ~13,1 &r 2) ~26,3 kr

3) 33 kr 4) 42 ¥r

9 | K 1ByMm MaleHbKMM 3apsKeHHbIM OyCHHKAM, IIOJBEIIeHHBIM Ha
HM30JUPYIOMIUX HUTAX, IOJHOCAT CHU3Y CTEKIAHHBIN 1Iap, IPeJBaAPUTEILHO
MOTEPTHIH O MIeNK. SapaAbl KAaKOro 3HaKa HAXOAATCA HA OyCHHKAX?

[ |

1) obe OycHHKHN 3apsa:KeHbl IIOJI0KUTEIBHO
2) o006e 6yCHHKH 3apsisKeHbI OTPHUIIATEIBHO
3) Oycuuka 1 sapsixeHa IOIOKHUTENBHO, a 6YCHHKA 2 — OTPHUIIATEIHHO

4) 6ycuuka 1 3apa:KeHa OTPUIIATEIBHO, a OYCUHKA 2 — ITOJIOKUTENHHO

© MHOO, 2011 r.
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[Ba oaMHAKOBBIX TPOBOMHWKA COEIWHEHBI TaK, Kak R 1
IIOKA3aHO Ha pHCyHKe. M3BecTHO, 4YTO cmyia TOKA, 4 B
IIPOTEKAoIero dyepes ydacrok AB menwm, pasna 1 A.
KakoBa cmma TOka, KOTOpPBIM TedeT  uepes

f)
TPOBOTHUK Rl' R

1) 0,25 A 2) 0,6A 3) 1A 4) 2A

Kax nanpaBiena cuma, Ae#cTByoIas Ha IPOBOJ, II0 KOTOPOMY TedeT
BIEeKTPUYIECKUI TOK U KOTOPBIN PACIIONO:KEeH BOJIHM3U MOJII0CA IOCTOSHHOTO
MAarHWTA, KaK T0KA3aHO HA PUCYyHKe?

!
>

1) suus ()
2) eepx (T)

3) mepHneHAMKYIAPHO IIOCKOCTH PHCYHKA «OT HAC» (®)

4) nepHneHANMKYIAPHO IFIOCKOCTH PHCYHKA «Ha HAC» (®)

© MHOO, 2011 r.
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12 | IIpenmer AB otpaxaerca B minockoMm 3eprame OO'. Ha kakom pucyHKe
MIPaBUJIBHO ITOKa3aHo usobpakenue A'B' aroro mpemamera?

® @
o' o’
"\ “‘\ "\ /’4
4 A’ A A
0 0

13 | Otpesox mpoBoma, mMmeroliero comporusieHue 27 OM, paspesaju Ha TpH
paBHBIE YacTH, KOTOpPbIE IIOCIE ITOTO COEJUHWIN IapalIeTbHO.
CormpoTuBieHre HOJYYUBIIET0CTd YIaACTKA eI PABHO

1) 30m 2) 9 Om 3) 27 Om 4) 81 Om

14 | B ampe aToma kpemaus %gSi COZIEePIKUTCA
1) 28 oporonoB u 42 HeiTpoHA 2) 28 mpoToHoB u 14 HEUTPOHOB

3) 14 uporonoB u 14 HEUTPOHOB 4) 14 uporoHOB U 28 HEUTPOHOB

© MHOO, 2011 r.
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15 | lna Tpex IIPOBOJIOK, W3TOTOBJIEHHBIX U3 HHUKEJIWHA WIN HUXPOMA,
IpUBEEeHbl pPe3yJbTAThbl SKCIEPHMEHTAIbHBIX W3MEPEeHUH KOJIMYecTBa
TEIIOTHI (), BBIAENAIOIIEroCd MPYU HPOTEKAHWHM 4Yepe3 3TH IPOBOJIOKH B
TedeHWe BpeMEeHM [ TIOCTOSHHOTO JJIEKTPHUYECKOro Toka cumou .
TemmepaTypa IIpOBOJIOK B TeUYeHHWE OKCIEPUMEHTA TOAAEP:KUBAIACDH

IIOCTOSIHHOM.
Marepuan
I A
MPOBOJIOKH Q@ Mo e ’
IIpoBosoka
Nol HUKEJINH 40 100 1
Hposooxa HIXPOM 110 | 100 1
No2 P
Hposooxa HIXPOM 220 50 2
No3 P

Ha ocoHoBanmum mpOBENEHHBIX U3MEPEHUH MOKHO YTBEpPKOATh, YTO
COIIPOTUBJIEHUE IIPOBOJIOK

1) yBenmumBaeTCs IpH YBEINYEHUH CHJIBI IIPOTEKAOIIET0 TOKA

2) yBenwuuBaeTcs npu
SIIEKTPHYECKOTO TOKA

yBe/IU4YE€HUHU BpeMeHHn IIPOTEeKaHUA

3) saBucuT OT MaTepuasa IMPOBOJIOK

4) He 3aBHCHUT OT MaTepHaa IPOBOJIOK

IIpouumaiime mexcm u ébtnostHume 3adanus 16-18.

HN3oTepmbI peassHOro rasa

OmbIT HOKA3bIBAET, YTO Ta3 MHOTJA YAAeTCA IPEBPATHTb B JKUIKOCTH IIyTEM
OJ[HOTO JIMIIIb TOJIBKO CiKaThdA, 6e3 N3MEHEeHHI ero TeMueparypsl. Eciu npu pasHbix
TeMIlepaTrypax, MNOJJep:KUBaeMbIX IIOCTOAHHBIMH, IIOCTPOUTH 3aBUCHUMOCTHU
IABJIEHUA BeIeCTBA OT 3aHUMAaEeMOro MM 00beMa, TO MOJIYYUTCA HAOOP KPUBBIX,
KOTOpBIe HA3BIBAIOTCI U30OMEPMAMU PEALbH020 2G3G. ITHU U30TEPMBI IOKA3BIBAIOT
CBSI3b MEKAY IAaBIeHWEM M 00beMOM rasa IIpH JAaHHOHM TeMIlepaType, U JOCTATOYHO
XOpOIIIO ONMCHIBAIOT IIOBeJeHWe MHOTHX TIa30B IIpU HX IIepexXofie B KUAKOe
cocrosHre u obpatHo. Kammas Taxas m3oTepMa IT03BOJAET OIPEIENIUTH, B KAKOM
COCTOAHUY — KHUAKOM HIH Tra3o00pasHOM — OyJeT HaxXOAWUTbCA BEIIeCTBO IIPH
JAHHBIX TeMIeparype U o0beMe, H Kakoe [gaBieHWe OyJeT IpPH STOM HMETh
SKUIKOCTH MJIY ras.

© MHOO, 2011 r.

®usuxka. 9 knacc. Bapuant 1

P, at™ |

100

90

80

70

60

00 1 2 3 4 5 6 7 Van

Pucynok. 3aBucumocTs gaBiieHus OT 06bemMa s 1 KT yIIIeKHCIOThI (CO2)
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Ha pucynke mpusenenbl rpauku 3aBHCHUMOCTH JABJIEHHs p OT obwema V),
IIpeACTaBIdONIe COO0M HAOOpP OKCIIEPUMEHTANBHO IIOJIyYEHHBIX HM30TEepPM
peasbHOro rasa s OMHOrO KHJIOTpaMMa YIVIEKHCIOThL. V30TepMbl, KOTOpBIE
COOTBETCTBYIOT GoJjiee BBICOKOH TeMIlepaType, PAacIojaraioTci Ha rpaduke BBIIIE
HM30TEPM, KOTOpPBIE COOTBETCTBYIOT 0Oojlee HHM3KOH Temmeparype. Paccmorpum,
HAampuMep, M30TepMy, KOTOpas Ha TrpaHKe COOTBETCTBYEeT CAMOM HH3KOHN
temneparype (+13°C). Ilpu pmocratouso GombioM o6beme (6-7 JTHUTPOB)
YIJIEKHUCIOTA HAXOMUTCI B Tra3000pasHOM COCTOAHHUM NpH AaBienun 43-+47
armocdep (touxa A). Eciu mbr 6ynem ymeHbmiaTh 00beM ([BUTasch 0 M30TEpME
BJIEBO), TO JaBJIEHHE ra3a Oy[eT yBeIUdUBaThCA JI0 TeX I0p, MOKa Mbl He MPHUIEM B
TouKy B Ha rpaduke, B KOTOPOH HAYMHAETCSA FOPU30HTANBHBIH YIACTOK M30TEPMBL.
IIpu panpHeinIeM ymeHbIIeHUH 00beMa JAaBlIeHHe He U3MEHSIeTCA — 3TO 03HAYAaer,
YTO YIJIEKUC/IOTA IOCTEIEHHO IEePEXOIUT W3 razo00pasHOro COCTOSHHUA B JKHIKOE
(mpoucxoaut koHgeHcarus). O6beM BelllecTBa P 3TOM YMEHbIIIAeTCs, a JaBIeHre
ocraercsi HeusMeHHBIM (0Koio 55 armocdep) a0 TeX MOp, MOKA Becb ras He
mpeBpaTuTca B KHUAKOCTh. Korma sTo cayumtes (touka C Ha wu30TEpMe), TO
TOPHU30HTAIBHBIN YIYACTOK H30TEPMBI 3AKOHIUTCS, U TIPU JAaIbHEHIIIeM YMEeHbIIeHUN
ob0BbeMa YIIIEKHUCIOTHL ee JaBieHne OyaeT oueHb ObICTpo BodpacTath (1o 70 u 6omee
armocgep — Touka D ma rpadure). ITO CBI3aHO C TEM, YTO KUIKOCTH, B OTJIMINE OT
rasoB, HUMEIOT OYEeHb MAIEHBKYI CHKHMAEMOCTh, ¥ II03TOMY HHYTOKHO Majoe
u3MeHeHHe 00beMa KUAKOCTHA CIIOCOOHO BBISBATH OYEHb OOJIBIIOE M3MEHEHHE ee
naenenus. Eciau Tenmeps HaYaTh yBeJIHYHBATH 00BEM, TO MBI OyaeM IBUTaTbCI IO
nsorepMe B 00paTHy CTOpOHy. JlaBieHue SKHUIKOCTH cHa4aida OymerT OBICTPO
YMEHBIIATHCS (JIEBBIH, O4€Hb KPYTO UAYIINH YIACTOK M30TEPMbI), IIOTOM KUAKOCTH
HAYHET WCHAPSATHCA IPHU TIOCTOSHHOM J[aBJIEHWH, IEPexXois B Tra3o06pasHoe
cocToAHue (TOPUBOHTANBHBIN YYaCTOK U30TEPMBI), U, HAKOHEI], KOTJja BCA JKUIKOCTD
MpeBpaTUTCA B Ta3, €ro AaBieHue OyaeT IPOAOJIKaTh HaZaTh ropasao MejieHHee,
yeMm mpexme (mmpaBbif, 6Gojiee IIOJOTMH Y4YacTOK H30TepMbI). Takum o6pasom,
OKA3bIBAETCS, YTO H30TEPMA PEAJbHOT0 rasa I03BOJAET OIHCATh IIOBEIEeHue
PasIUYHBIX BEIECTB B ra3000pasHOM COCTOSHUU (yuacToK AB), JKHUIKOM COCTOSHUN
(yaacrox CD), a TakKe B COCTOSTHHMH, KOTJIa BEIIeCTBO OJHOBPEMEHHO CYIIECTBYET B
nByx cocrosuuax (yaactox BC).

OneIT MOKAasbIBaeT, YTO C POCTOM TEMIEPATYPHI [JIHHA TOPU30HTAIHHOIO
y4acTKa M30TePMbI PEeabHOTO rasa IOCTENIEHHO YMEHbBIIAeTCsd, W NP HEeKOTOPOH
TeMIepaTtype, KOTopas HAasbIBAETCA KPUMUUECKOU memMnepamypoii, dTOT y4acTOK
BOBCE ucYe3aer. JTO O03HAYAeT, YTO MpPHU TEeMIepaTrype, IPEBBIMIAIIEH
KPUTHYECKYIO, Ta3 HEJIb3s IPEBPATUTD B JKUIKOCTH IIyTeM CKATHA 6e3 OXJIaKIeHU.
Bonee Toro, mpu Temieparype BBIIIE KPUTHIECKON Pas3iIudus MEKIY KUIKOCTHIO U
rasoM HCYe3al0T U HEeJIb3d FOBOPUTH O TOM, YTO BEIECTBO HAXOIUTCA B JKHIKOM,
160 B Ta3000pa3HOM COCTOSHUH.

© MHOO, 2011 r.
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16 | Yrnerucnora mMaccodl 1 KT HAXOQUTCA B 3aKPBITOM COCyZe IIOf IIOPIIHEM IIPU
temneparype +21 °C u 3anumaer oobem 5 1. IlogmepskuBasa Temmepatypy
YTJIEKHCIIOTHI ITOCTOSHHOM, 3aHUMAeMbIil ei0 00beM YMEHBIIWIN B 2 pasa.
B xomre npomuecca cixatusd yriaekuciaota 6yoeT HaX0AUThCA

1) 1enuKOM B ra3000pasHOM COCTOSHUN
2) LEeIUKOM B KHIKOM COCTOSHUH
3) YacTHYHO B ra3006pa3sHOM, 4 YACTHYHO — B JKHUITKOM COCTOSHHHU

4) B HeIpe[CKa3yeMOM COCTOSHUH

17 | Yrnerucnory Harpenau mo Temieparypbl +50 °C u cikanu mo masienus 60
armocdep. IIpu arom

1) yriaekwucaoTa HAXOAUTCSA B MKUIKOM COCTOSIHUN

2) yriaekuciora HaXOOUTCSI B Ta3000Pa3HOM COCTOAHUH

3) 4YacTb YIIIEKUCIOTHI HAXOAUTCA B MKHUIKOM, 4 YACTh — B Ta3000pasHoOM
COCTOSIHHH

4) HeJIb3d TOBOPHUTH O KUAKOM HJINA I‘aSOO6paSHOM COCTOIHUHM BellecTBa,
IIOCKOJIBRY IIpH TaKoM TeMIleparype HHIKOCTh U ra3d He OTINYarTCsa

ApPYT OT Apyra

18 | B Tabnuie mpuBeneHbI 3HAUEHWS KPUTHUECKUX TEMIIEPATYP IS PA3HBIX
Bemiects. KakoMy u3 BeliecTB MO:KeT MPHHAMIEKATh H300paskeHHAs Ha
pucyHke usorepma’?

£ Kpurnueckas
BemectBO o
Temmeparypa, °C
Panmon 105
Coupt 243
337°C Bpom 315
\ Bogna 374

1) papony, cuupty wiu 6pomy 2) TonBKO BomE

3) TonbKO Gpomy 4) BCceM YeTHIPEM BellecTBaM

© MHOO, 2011 r.
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Yacts 2

IIpu evinoanenuu 3adanuit ¢ Kkpamxum omeemom (3adanus 19-21)
Heo6x00uMo 3anucamsb omeem 6 mecme, yKa3aHHOM 6 meKcme 3a0aHust.

19

YCTaHOBHTE COOTBETCTBHE MEXAY (PU3HYECKMMH BeIWYMHAMH U
eqVHUIIAaMU uX wusMepenHus B Mexayunapomguoii cucreme emunui (CH):
K KQKIOMY SJE€MEHTy IIEPBOTO CTOJOIA II0A0EepUTEe COOTBETCTBYIOIIUM
SJIEMEHT M3 BTOPOTO M BHECHTE B CTPOKY OTBETOB BBIOpPAHHBIE IH(PHI IO
COOTBETCTBYIOILIMH OYKBaMH.

PNSNYECKHUE BEJIMYVHBI EJWMHUIIBI USMEPEHWSA

A) pabora DIeKTPHUIECKOTO TOKA 1) Om

B) manps:xenwue 2) Kn
B) comporusieHne IPOBOTHUKA 3) B
4) Br
5) IIx
A b B
Orser: |

© MHOO, 2011 r.
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20 TBep;qoe CILIOIITHOE MeTalllIm4eCKOoe TeJI0 TOHeT, MeaJIeHHO

OIIyCKasiCb Ha JHO BOoagoeMma (CM. pI/ICYHOK). Kax usmensioresa X
II0 Mepe IIOrpyeHus Tena Ccleayrligue dmanecxne
BEeJIMYUHBI: THAPOCTATHYECKOE [IaBJieHHe, OKasblBaeMOe Ha

[IOBEPXHOCTDb Tejla B TOYKe X; NEHCTBYIOIIAA HA TEIO CHIa
TSIKECTH; ITOTEHIIUAIbHAS JHEPrus B3aUMOIEHCTBHSA Tejla C
3emiieii (OTHOCHTEIBHO IOBEPXHOCTH BOZBI).

Hdns Kamxmoll BelIWYHHBI OIPENEeIUTE COOTBETCTBYIOIIUN 7777777777
XapaKTep U3MeHEeHU:

1) yBenuuuBaercs;

2) yMeHbIIIaeTcs,;

3) He U3MEHIeTCs.

SanumuTe B Tabnuiy BhIOpaHHBIE IUQPBI IS KAKION (QPU3MIECKOH

BEJIMYMHBI TIOJ COOTBeTCTByWoInMu OykBamu. [ludpsr B orBere moryr
IIOBTOPATHCA.

PU3SHNYECKHUE nx
BEJINYHNHDBI N3MEHEHWE

A) rumpocraTuueckoe [maBieHHe, OKasbiBaeMoe 1) yBeImuHBaeTCs
Ha IIOBEPXHOCTH Tejia B Touke X

2) ymeHblIiaeTcs
B) pelicTByroman HA TEIO CHUIA TAKECTH

3) He usMeHsgeTcA
B) moTeHmuanbHas SHEPrHUs Tejla OTHOCHTEIBHO

IIOBEPXHOCTHU BOOBI

A b B

Orser: |

© MHOO, 2011 r.
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21 | Ha rpadure mpencrasieHa 3aBUCUMOCTE MOAYIA fAedopMuUpyiome cuisl F,

NEHCTBYIOIEH Ha JIETKYI0 IPY:KHHY, OT BeIWYMHBI AedopMaimu AX 5TOM
npy:xuHbl. J[TMHA HepacTAHYTOH IIPY:KHMHBI cocTaBigeT X, = 20 cMm.

Hcnoonbsysa rpadguk, BeibepruTe W3 IPEIIOKEHHOIO HEPeYHi 06ad BEPHBIX
YTBEp:KIeHUsA. ¥ KaKUTe UX HOoMepa.

F,H

30 s

20

L am

15

10

2

1) Ina oToff mpy:KWHBI HpHU Maidbix Jedopmanusax 3axoH ['yka me
BBIIIOJIHAETCA.

2) KosddunueHT KeCcTKOCTH STOH MPYKUHBI IIPH MAJBIX JAedopMaIiusax
npubausuTensao pasex 200 H/m.

3) Ecau omwu KoHeI[ 9TOM MPYKMHBI 3aKPElINTh HA HENOIBHKHOM
IITAaTHBEe, & K APYroMy KOHITy IIOABECHTH I'py3 Maccod 1,5 kr, To ee
IUIMHA YBEJIUYUTCSI IIPUOIU3UTEIBHO HA 5 CM.

4) Ilpu pacrsskenur Ha 4 CM  9TOM IPYKHHBI, PACIOJIOKEHHOMN
TOPU30HTAILHO, 3alaceHHAs IPY:KUHOH IIOTEHIIHAIbHAS OSHEPTUs
craet pasuoi 0,24 J[x.

5) Eciau omuH KomHell 5TOH IPY:KHHBI 3aKPEINThb, a K APYroMy KOHILY
MPYKUHBl TPUI0KUATH CHIY, HANPABIEHHYI0 BAOJIb HPY:KHUHBI H
pasaylo 9 H, To giumHA TpPYXKUHBI CTAHET IIPHUOIH3UTEIHHO
paBHOI 26 cM.

OTser: |

© MHOO, 2011 r.
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Yactes 3

s

omoetbHbllT NOORUCAHHLIL JAucm.

omeema Ha 3adanus wacmu 3 (3adanus 22-25) ucnoawv3yiime
3anuwiume crawaaa HoOMmep

3a8auuﬂ, a 3amem omeem HA coomeemcmeyruiee 3adanue.

22

25|

Ucnonp3yas pguHAMOMETp, CTAKaH C BONOH M HCCIEAyeMOEe Tejo
(munuuaap Ne2) ompezenuTe MOLYJIb BBITAIKHUBAIOIIEH CHIIBI, HEHCTBYIOIIEH
Ha IMOJTHOCTHIO ITOTPY:KEHHOE B BOLY TEJO.

B 61anke orBeTOB:

1) cmenaiiTe pUCYHOK 3KCIIEPUMEHTATLHON YCTAHOBKY,

2) ¢ mOMOIIBI0 TUHAMOMETPA OIpemeNuTe Bec IWJIMHIPA B BO3AyXe M BeC
IMUIVHAPA, TOTPY;KEHHOTO B BOAY; YK&KUTe pe3ynabTaThl U3MepeHu#l Beca
IUIMHApPAa B BO3AyxXe U B BOJe, YyKasaB IIPUMEPHYIO IIOTPELIHOCTh
u3MepeHu;

3) sanmimuTe (POPMyIy Ui OIpeaejeHUs MOLYJS BHITAJKHBAIOIIEH CHIIBI,
JIEUCTBYIOIIEH Ha IUINHD;

4) 3anuINTe YKUCI0BOE 3HAYEHHE MOMAY/A BBLITAIKMBAIOIIEH CHIIbI, yKa3aB
IIPUMEPHYIO IIOTPENUTIHOCTh €T0 U3MEPEHMUS.

Hmeerca ToHkas cobuparoinas JUH3a W [IPEeIMeT, IIPeICTABIMIONUA co00MH
CBETSAIIYIOCA TOYKY, HAXONANIYIOCA HA TJIABHOM OIITHUYECKOWM OCH BTOH
auH3bL. T'OYKy IepemMeInanT 6001b TIaBHOM ONTHYECKOH OCH, PacIoiaras Ha
PasIUIHOM PACCTOSHUM OT JIMH3BI, HO HHM pady He IoMelnas ee B (DOKYC
auH3bl. Beerma au wmso0pakeHHe CBeTSIIEHCA TOYKH, IIOAydaeMoe C
TIOMOIIIBIO 3TOM JIUH3BI, MOKHO OTBICKATH C IIOMOIIBIO YKpaHa, YCTAHABIUBAA
ero 1o [ApPYIyI0 CTOPOHY OT JuH3bI (OoTHOocHTEenbHO mpeamera)? Otrser
MOACHUTE.

IIBa rpysa ypaBHOBeIIIEHBI HA OYEHb JIETKOM TOPU30HTANIBHOHN manke. ['pys
M;, macca KoToporo paBHa 12 Kr, HaxOAWTCA HA pacCcTOAHHH L or Toukm
OTOpHI, KAaK IOKAa3aHO Ha pucyHKe a). Ecau ycTaHOBUTH TOYKY OIIOPHI Ha
paccrosaun L ot rpysa M, To oA coxpaHeHHWs paBHOBECHS ILTAHKM Ha

IIPOTUBOIIOJIOKHOM ee KOHIle OymeT HeOoOXOOUMO pPacIONOXHTH Ipy3 M,
Maccol 3 Kr, Kak MoKasano Ha pucyHke 6). Yemy paBua macca rpysa M?

a) a)

» M M, M

[ - 7 W .

R A |

O6bem pabouero Gara snexrpoBomoHarpesaress pasedH 80 i. MomrHocTb
narpesarena 2 kBr. Boga B 6ake marpeBaerca 3a 3 yaca OoT TeMIepaTypbl
+12°C mo remueparypst +70 °C. Omnpenenure KIIIl narpeearems. Orser
MPEeJICTaBhTE B MIPOIEHTAX, OKPYTIJIUB [0 IIeJIOT0 YHCIIA.

© MHOO, 2011 r.
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HNHCTpYKIHSA 110 BHINIOJHEHHUIO PAa00T

Ha sBrimonHenve sK3aMeHAIMOHHON paboThl MO (PU3WKE OTBOZUTCA 3 dYaca
(180 mumyT). Pabora cocrout us 3 yacred u BEIOYAET 25 3aqaHuii.

Yacre 1 comep:xur 18 zamammit (1-18). K ramzgomy sagaHwio IpUBOIUTCA
4 BapuaHTa OTBETA, U3 KOTOPBIX TOJHKO OJWH BepHbIH. [Ipu BEIMONHEHNUN 3amanus
yactu 1 o6BeauTe KPY:KKOM HOMED BHIOPAHHOTO OTBETA B SK3aMeHAIMOHHON paboTe.
Ecau BbI 06Besin HE TOT HOMEp, TO 3aYEPKHUTE STOT 00BEEHHBIN HOMED KPECTHUKOM,
a 3areM o0BeZuTE HOMEP MPABUIBHOIO OTBETA.

Yacts 2 BriaouaeT 3 3aganua ¢ KpaTkum orBeroM (19-21). Ilpu BbImonaHEeHUM
3alaHUM YaCTH 2 OTBET 3aIUCHIBAETCA B DK3aMEHAIIMOHHOM paboTe B OTBEIEHHOM
17151 BTOTO Mecre. B ciyuae 3amucu HEBEPHOTO OTBETA 3a4YEPKHUTE €T0 U 3aIHUIINTE
PAAOM HOBBIH.

Yacts 3 comepsxut 4 3amanusa (22-25), Ha KOTOpbIe CIeIyeT AATh Pa3BEPHYTHIN
orser. OTBeTHI Ha 3aMaHUA YACTH 3 3AMUCHIBAIOTCA HA OTIEIHLHOM JIHCTE. SafaHue
22 — JKCIIEPUMEHTAJIbHOE, U JJIS €ro BBIMOJIHEHUS HeO00XOJUMO BOCIIOJb30BATHCS
1a60paTOPHBIM 000PYIOBAHUEM.

IIpu BbMMHCIEHHAX paspeliaeTcd HCIOIb30BATh HEIPOTPAMMUPYEMBIH
KaJIbKyIATOP.

CoBeTyeM BBIIIOJHATH 3aJaHUA B TOM IOPALKE, B KOTOpoM oHM faHbl. C menbio
SKOHOMWY BPEMEHU IIPOILyCKaiTe 3a/aHue, KOTOPOe He yAaeTcd BHIIOJIHUTH CPasy,
U TmepexojuTe K cienyouieMmy. Kciu mocie BBITONHEHHA Bced paboThl y Bac
OCTaHeTCs BPeMs, TO MOKHO BEPHYTHCA K IPOILYIIEHHBIM 3aIaHUIM.

Bannel, monyueHHble BaMu 3a BCe BBINOJHEHHBIE 3aJaHUA, CyMMHPYIOTCH.
ITocrapaiiTech BBITOJHUTHL KaK MOKHO OOJbIE 3afaHuii W HaA6parh KAK MOKHO
6oJstbIliee KOITMIECTBO GAIIOB.

sKenaem yenexa!

© MHOO, 2011 r.
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3

Huxe IIPUBEOEHbI CIIPABOYHbIEC AJaHHbIE, KOTOPbIE€ MOIyT HOHa,I[O6I/ITBCH BaM

MIPH BBITIOJHEHUH PAaGOTHI.

Hecarnanbie mpUCTaBKH
HawnmenoBanue O6o3Havyenre Muoxurens
rura T 10°
Mera M 108
KHJIO K 10°
TeKTO r 102
CaHTH c 1072
MUJLITH M 1073
MHKPO MK 1070
HAHO H 1070
KoncTaHTBI

M
yCKOpeHHe CBOOOTHOTO MaleHuA Ha SeMiie g=10 ?
rpaBUTAIMOHHAA ITOCTOSHHAS G=6,7- IO_HH'—Z[2

KT

CKOPOCTH CBETa B BaKyyMe c=3-10° %
3JIEMEHTAPHBIN DIEKTPUIECKUH 3aps e=1,6- 10 Kn

© MHOO, 2011 r.
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IInoTHOCTH
KT KT
OeH3uH 710 — npesecuHa (cocHa) | 400 —
M M
KT KT
CITAPT 800 — napadux 900 —
M M
KT KT
KepPOCHH 800 3 ATIOMUHUI 2700 3
KT KT
macio mamuunoe | 900 o Mpamop 2700 )
KT KT
BOIA 1000 3 [UHK 7100 3
KT KT
moioxo nensroe | 1030 ) CTaJIb, JKeJIe30 7800 )
KT KT
BOZA MOpPCKas 1030 v} Menb 8900 )
KT KT
PTYTh 13600 3 CBHUHEII 11350 &
Y nearHaa
TEeIlJIOEMKOCTD 4200 Mok TEeIlJIOEMKOCTD 130 Hox
BOJbI Kr-°C CBHHIIA kr- °C
- TenaoTa K
ZﬁﬁnggMKOCTL 2400 A “C napoobpasoBanus | 2,3 - 106 Az
p KT - BOTBI KT
® TemaoTa K
iingoeMKOCTb 2100 A - napoobpasosanus | 9,0 - 10° Ax
& KT - cmpra KT
- TenaoTa -
;i?onl\?;gﬁ;mb 920 A . IIaBIEHUA 2,5-10% Ao
Kr- C CBHHIA KT
TEIJIOEMKOCTD 500 Aoz TernjoTa 7.8.10% I[_?K
cTanu kr - °C IIaBJIEHUd CTaIu | KT
TEITI0EMKOCTD 400 Mok TeIIoTa 59.10% Hox
IIUHKA kr - °C nJ1aBjeHud ojoBa | KT
TEeIlJIOEMKOCTD 400 Mok TerjIoTa 3.3.10° I[_HC
Meau kr - °C IJIaBJIEHUS JIbIA ’ KT
TEILTIOEMKOCTD 230 Mo TeIyIoTa CrOpaHud| 9 g . 1¢7 Mok
0J10Ba kr- °C crimpra ’ KT

© MHOO, 2011 r.
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Temneparypa ILIaBJI€HHASI

Temneparypa KHII€HUS

CBHUHIIA 327 °C BOJIBI 100 °C
0JI0Ba 232 °C crupra 78 °C
BOJIbI 0°C
OM - MM? o
Y aeabHOe 3JIeKTpHiIecKoe conporuBiaeane, ——— (nipu 20 °C)
M
cepebpo 0,016 HUKEJIUH 0,4
Menb 0,017 HUXPOM (cILIaB) 1,1
QIIOMUHUIH 0,028 expann 1,2
JKeJe30 0,10

HopmanabHBI€ ycIoOBHUA: TaBIeHIe 10° I1a, remmeparypa 0°C.

© MHOO, 2011 r.
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Yacts 1

K kaowcdomy u3 3adanuit 1 - 18 damnvr 4 eapuamma omeema, u3
KOmopblx moibko o0un npasuavrbiii. Homep amozo omeema o6eedume
KPYa#CKOM.

1
Teno npBummerca Bmonb ocu (OX. Ha pucymrke mpuBenen rpaduk
3aBHCHMOCTH IPOEKIMH CKOPOCTH STOIO Tela U OT BPEMeHH ¢. Kaxkoit myTb

IIPOIILJIO TEJIO 38 IPOMEKYTOK BPEMEHH OT tl =1cnmo t2 =5¢?

V., M/C
2
1
{]) i 2 3 4 3 6 1¢c
=2
-3
4 l
1) -10m™ 2) -8m 3) 8m 4) 10wm
A Ha rtemo, uzobpaxentHoe HAa pHUCYyHKe, MEWCTBYIOT IBE CHJIbI, IIOKA3aHHBIE
crpenkamu, 1pudem F =5 H, F,=6H. KRakoe wu3 cuexymomux

YTBEPIKAEHUN O IBUKEHUU TeIa BEPHO?

— —
-

F
>

-3

I
-

1) Tejyo mokouTCs

2) Tem0 [OBMMKETCI PABHOYCKOPEHHO, IIPHYEeM yCKOpPeHHe Teja
HAIIpaBJIeHOo BIPasBo (—)

3) Temo gABMIKETCS ~PABHOYCKOPEHHO, IIpUYeM YCKOpeHHe Tena
HAIIPaBJIEHO BIIEBO (<)

4) Teo IBUIKETCA BIEBO (<—) PABHOMEPHO U IIPAMOIHHEHHO

© MHOO, 2011 r.
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3 | CmopTrcMeH Ha COpEBHOBAaHMAX IIOJHUMAET INTAaHry. HKakwe CHIIBI,
IPUJIOKEHHEBIE K IIITAHre, COBEPIIAT paboTy Ipu ee mogbeMe?

1) TOJIBKO CHIA TIXECTH
2) TOJIBKO CHJIA peaKI[uH PyK CIIOPTCMEHA
3) cmia TAKECTH U CHIIa PeaKIluu PyK CIIOpPTCMEHAa

4) HUKaKue

4 | I'pys kakoii Macchl HaJO IOABECUTH K JIETKOMY pbIYary B TOUkKe A, YTOOBI
YPABHOBECHUTD I'Py3 MACCOM 2 KT, MOBEIIEHHBIH B TOYKe B?

B 0 A
Al Iﬁ[ [ T T 1 [IJI__II [ T 1
2 kr ?
1) 1xr 2) 1,5 kr 3) 2 kr 4) 3 kr

5 | B cocyme co pryreio miaBamoT TpH OpycKa, KOTOpPble B PaBHOBECHHU
pacrionaraloTcs TaK, KaK ITOKAa3aHO Ha pHcyHKe. V3BecTHo, 4TO0 6GpycKH
CIeJIaHbl U3 PA3HbIX MATEPUAJIOB — AJMIOMUHUS, JKejle3a U CBUHIA, HO UMEIOT
OMHAKOBbIE pa3Mephbl. & CTAHOBUTE COOTBETCTBHE MENKIYy HOMepaMmu
OpyCKOB 1 MaTepHuajJaMH, U3 KOTOPhIX OHU CHE/IaHbI.

3

1) 1 - amoMuuwnii, 2 — Keneso, 3 — CBHHEI]
2) 1 - xeneso, 2 — cBUHeIl, 3 — ATIOMUAHUNA
3) 1 - cBuHer, 2 — :xene30, 3 — AMTIOMUHAK

4) 1 - cBuHeIl, 2 — ATIOMHUHAH, 3 — JKe1e30

6 | Teno, paBHOYCKOpPEHHO IBH:KYyIlleecsd IO HPSMOM, 3a 2 C YBEIUYHUIO CBOIO
ckopocTh oT 12 M/c o 20 Mm/c. Kakoii myTs mpoIio Teao 3a 3To BpeMsa’?

1) 8m 2) 16 ™ 3) 32m 4) 64 M

© MHOO, 2011 r.
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7 | IBa coupTOBBIX TEpMOMETpa — OONBINOM W MaleHbKUU — CAeNaHbl U3
oxuHakKoBoro mareprana. OHM MMEIOT pa3Hble Macchbl Kopiyca (00IbIIOiH
TEepMOMETp TsIKeJIee) U CcoiepskaT B cebe, COOTBETCTBEHHO, Pa3JIMIHbBIE
MacCcChbl CIIHpPTAa. TepMOMeTpBI OOHOBPEMEHHO OIIyCTHJIH B OOHWH W TOT XKe
CTakaH C TopAded BOAOM U JOXKIAINCHh YCTAHOBJIEHUA TEIJIOBOTO
pasuoBecus. TemmepaTypa, KOTOPYIO MOKAKEeT MAJeHbKHUH TePMOMETD,

1) 6yzmer HuKe TOM, KOTOPYIO HOKAMKET GOJIBIION TEPMOMETP
2) Oymer BbIIlIe TOM, KOTOPYIO HOKAKET 6OJIBIIION TEPMOMETP
3) OymeT TakoH ke, KAKyIo IOKaKeT OOMbIIION TEpMOMETP

4) MoskeT ObITH KaK BBIIIE, TAK M HUKE TOH, KOTOPYIO IIOKAMKET GOJIBIION
TepMOMETP

8 | B Bamny, comepskamyio 100 xr Boxsl mpu temmnepatrype 50 °C, omyctuan
KycKu nbaa obmieit maccoit 20 xr, Haxomusiineca mpu temmeparype 0 °C.
IIpenebperass moTepsaMu TEIIOTHI, OMpPEEINUTEe, A0 KAKOM TeMIepaTypbl
OXJIQUTCS BOJA B BaHHE IIOCIe YCTAHOBJIEHUS B HEH TEILIOBOTO
paBHOBECHA?

1) ~28,6 °C 2) ~34,3°C 3) ~41,7°C 4) ~45,5°C

9 | K naByMm wMameHbKHM 3apsiKeHHBIM OyCHHKaM, IIOJBELIEHHBIM Ha
HM30JUPYIOMIMX HUTAX, TIOMHOCAT CHU3Y 900HHUTOBBIHA 1IAD, IPEJBAPUTEIBLHO
TIOTEPTHIN 0 MeX. 3apAAbl KAKOTO 3HAKA HAXOAATCA Ha OyCHMHKaX?

1) obe OycHHEHN 3apsa:KeHbl IIOJI0KUTEILHO
2) o06e 6yCHHEM 3apssKeHbI OTPHUIIATEIBHO
3) Oycuuka 1 saps:xeHa MOJNIOKUTEILHO, a OYCHHKA 2 — OTPHUIIATEIHHO

4) Oycunka 1 3aps:KeHa OTPUIIATENILHO, a OyCHHKA 2 — ITOJIOMKUATEIHLHO

10 | /IBa ogMHAKOBBLIX TPOBOAHWKA COEIWHEHBI TaK, Kak R,
TIOKa3aHo Ha pucyHKe. VI3BecTHO, YTO HapaKeHUEe HA B
yuactke AB 1menu paBuo 2 B. Kakoe nampsuxenme A
HOKaKeT BOJBTMETP, €CIHM €ero IOAKIIYHTH K
IpoBORHUKY R ? B

1) 0,5B 2) 1B 3) 2B 4) 4B

© MHOO, 2011 r.
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11 | Kax HampaBnena cuia, qeficTBYIOIAd HA IPOBOJ C BIEKTPUIECKUM TOKOM,
TOMEIIEHHbIH MEKIY IOJII0CAMH IIOCTOSHHOTO MAarHUTA, KAK IIOKA3aHO Ha
pucyuke? IIpoBon pacnonosxkeH IepPIEHANKYIIPHO IIJIOCKOCTH PHCYHKA, TOK
110 HEMY T€YeT «Ha HaC».

/

| (® S

1 suus ()
2) geepx (T)
3) IepIeHIuKyIIpPHO IUIOCKOCTH PUCYHKA «OT Hac» (®)

4) meprneHIuKyIAPHO IUIOCKOCTH PUCYHKA «Ha Hac» (®)

12 | IIpenmer AB orpasxaerca B rurockom 3eprane OO'. Ha xakom pucyHEke
IIPaBUJIBHO ITOKa3aHo usobpakenne A'B' aroro mpemamera?

@ Q@
o o

A Ar A A
0 0

~

\\cc

C o O ©
=
\l‘.‘c

C s O ©
\

D1 2) 2 3) 3 4) 4

13 | Orpesok mpoBoza, nmeolero conporusienne 16 OM, paspesanan Ha YeThIpe
paBHBIE YaCTH, KOTOpPhIE TIIOCHE STOTO COEJWHWUIN IapajlieabHO.
ConpoTHBiieHHE TTOIYIUBIIETOCH YIACTKA I[EIIH PABHO

1) 64 Om 2) 16 Om 3) 4 0m 4) 1 Om

© MHOO, 2011 r.
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14 | B anpe aToma amomunus %ZAI COTEPHUTCA

1) 27 nporoHoB u 14 HEATPOHOB 2) 27 nporoHoB u 13 HEUTPOHOB

3) 13 uporoHoB u 27 HEUTPOHOB 4) 13 uporoHoB 1 14 HEUTPOHOB

15 | lna Tpex MPOBOJNIOK, H3TOTOBIEHHBIX W3 HHUKEIWHA WIM HUXPOMA,
IpUBeleHbl pe3yJIbTAaThbl SKCIEPUMEHTAIBHBIX W3MEpPeHUH KOJIM4ecTBa
TEIIOTHI (), BBIAENAIONIETOCA IIPU IOJCOETUHEHWH 3THX IIPOBOJIOK B
TedeHWe BpeMeHM ¢ K HWCTOYHHKY IIOCTOSHHOTO Hampskenua U.
TeMneparypa NPOBOJIOK B TedeHHEe SHKCIEPHUMEHTA IIOJEePKUBAJIACh

TIOCTOAHHOM.
Marepuan
t U,B
TIPOBOJIOKH @, Mo ¢ ’
IIpoBomoka Nel HUKEJIUH 484 10 44
IIpoBomoka Ne2 HUXPOM 176 10 44
IIpoBomoka Ne3 HUXPOM 352 5 8,8

Ha ocHoBaunun IIPOBEJEHHBIX I/I3MepeHI/IIU/I MOHO yYTBepEIaTb, 4YTO
COIIPOTHUBJIEHHE ITPOBOJIOK

1) yBenwuuBaeTcA TpH YBEIWYEHUH MIPUIOKEHHOTO K IIPOBOJIOKE
HaIPSKEeHUs

2) yBemuuyuBaercs opu
3JIEKTPHUIECKOT0 TOKa

yBEIUYCHUHN BpeMeHHnu IIPOTEKaHUI

3) He 3aBHCHUT OT MaTepHAJIA IPOBOJIOK

4) 3aBHUCHUT OT MATEPHUAJIA ITPOBOJIOK

IIpouumaiime mexecm u ébtnostHume 3adanus 16-18.

HN3zoTepmbI peasbHOTO Ta3a

OmbIT HOKa3bIBAET, YTO ra3 WHOIJA YAAeTCA IPEBPATHTb B JKUIKOCTH IIyTEM
OJIHOTO JIMIIIb TOJILKO CiKaThdA, 6e3 N3MEHEeHHs ero TeMueparypsl. Eciu npu pasHbix
TeMIeparypax, MIOJAEPKUBAEMbIX I[OCTOSHHBIMM, IIOCTPOHUTH 3aBHCHMOCTH
IABJIEHUA BeIleCTBa OT 3aHMUMAaeMOro WM 00beMa, TO MOIYYHUTCH HAOOP KPUBBIX,
KOTOpBIe HA3BIBAIOTCI U30MEPMAMU PEALbH020 203G. ITU U30TEPMBI IOKA3BIBAIOT
CBS3b MEKAY NABIEHWEM M 00heMOM rasa IIpH JAaHHOHM TeMIlepaType, U JOCTATOYHO
XOpOIIIO ONHCHIBAIOT IIOBeleHWe MHOTHX TIa30B IIpU HX IIepexXofie B KHUAKOE
cocrosHue u obparHo. Kamnmas Taxas m3oTepMa IIO3BOJAET OIPEIENUTH, B KAKOM
COCTOAHUY — KHUAKOM WM Tra3o00pasHOM — OyJeT HaxXOZUTHCA BEIIeCTBO IIPH
OAHHBIX TeMIepatype U o0beMe, M Kakoe [gaBjeHUWe OyJeT IpPH STOM HMETh
SKUIKOCTD MJIU Tas.

© MHOO, 2011 .
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Ha pucynke npusenenbl rpaduku 3aBHCHMOCTH JABJIEHHS p OT obmema V),
IIpeACTaBIdOIIe COO0M HAOOpP OKCIIEPUMEHTANBHO IIOJIyYEHHBIX HM30TEepPM
peasbpHOro rasa s ONHOrO KHJIOTpaMMa YIVIEKHCIOThL. V30TepMbl, KOTOpBIE
COOTBETCTBYIOT Go0Jiee BBICOKOH TeMIlepaType, pPacIojaraloTci Ha rpaduke BBIIIE
HM30TEPM, KOTOpBIE COOTBETCTBYIOT Oojlee HHM3KOH Temmeparype. Paccmorpum,
HaIpuMep, H30TepMy, KOTOpas Ha rpaHKe COOTBETCTBYeT CAMOM HH3KOHN
temneparype (+13°C). Ilpu pmocratouso GombioM o6beme (6-7 JTHUTPOB)
YJIJIEKHUCIOTA  HAXOAWTCA B  ra3oo0pasHOM  COCTOAHHUW TPU  JABIEHUH
43+47 atmocep (roura A). Ecaiu mb1 Oygem yMmeHsinatsh 00beM (IBHUTasch IO
M30TepMe BIIEBO), TO JAABJIEHHE rasa 0yaeT YBeIWdUBAThCI 0 TeX II0p, IIOKA MBI HE
npugeM B TOYKy B Ha rpaduke, B KOTOPO HAYHHAETCS OPU30HTAIBHBIN yIaCTOK
usorepmbl. [Ipu nambHeliem yMeHbIIeHHH 00beMa [aBIeHre He U3MEHIeTCS — 9TO0
03HAYAET, YTO YIJIIEKUCI0Ta IIOCTEIIEHHO IIEPEXOIUT U3 ra3000pasHOro COCTOSHUS B
skuaKroe (mpoucxomuT KoHpeHcamnua). OO0beM BelllecTBA MPH 3TOM YMEHBIIAETCH, a
IaBJIeHUEe OCTAeTCs HeM3MeHHBIM (O0K0I0 55 armocdep) [0 Tex mop, MOKA BeCch ras
He IpeBpaTuTCi B KUAKOCTh. Horma sto ciayuurca (touka C Ha m3orepMme), TO
TOPU30HTAIBHBIN YYACTOK H30TEPMBI 3AKOHIUTCS, U TIPU JAaIbHEHIIIeM yMEeHbIIICHUN
ob0beMa YIJIEKHUCIOTHL ee JaBieHue OyaeT oueHb ObICTpo BodpacTath (1o 70 u 6omee
armocgep — Touka D ma rpaduie). ITO CBI3aHO C TEM, YTO KUIKOCTH, B OTJIHINE OT
rasoB, HUMET OYEeHb MAIEHBKYI) CHKHMAEMOCTh, W II03TOMY HHYTOKHO MAajoe
u3MeHeHHe 00beMa KUAKOCTH CIIOCOOHO BBISBATH OYEHb OOJIBIIIOE M3MEHEHHE ee
naeinenus. Eciau Teneps HaYaTh yBEJIHYHBATH 00BEM, TO MBI OyaeM IBUIaThbCA IO
nsorepMe B 00paTHy CTOpoHy. JlaBieHue SKUIKOCTH cHa4anaa OymerT OBICTPO
YMEHBIIATHCS (JIE€BBIH, O4€Hb KPYTO UAYIIUH YIACTOK M30TE€PMbI), IIOTOM KUAKOCTH
HAYHET WCHAPATHCA IPHU TIOCTOSHHOM J/aBJIEHWH, IEePexXoiis B Tra3o06pasHoe
cocTofHue (TOPU3OHTANIBHBINA YYaCTOK U30TEPMbI), ¥, HAKOHEI[, KOTr7[a BCA JKUIKOCTD
MpeBpaTUTCA B ras3, €ro JAaBieHue O0yaerT IPOoAoJIKaTh MaZaTh ropasao MeieHHee,
yeMm mpekme (mpaBbif, 6Gojiee IIOJOTMH Y4YacTOK H30TepMbI). Tarkum o6pasom,
OKA3bIBAETCS, YTO H30TEPMA PEAIbHOTr0 rasa I03BOJAET OIHUCATh IIOBEIeHue
PasIUYHBIX BEIECTB B ra3000pasHOM COCTOAHUU (yuacToK AB), JKHUIKOM COCTOSHUH
(yuacrox CD), a Takxe B COCTOSHUHM, KOTJA BEI[ECTBO OJHOBPEMEHHO CYIIECTBYET B
IByX cocroauuax (yaactox BC).

OneIT MOKAasbIBaeT, YTO C POCTOM TEMIEPATYPHI [JIHHA T[OPU30HTAIHHOIO
yJacTKa M30TePMbI PEeabHOTO rasa IOCTEIIEHHO YMEHBIIIAeTCsd, W MPU HEeKOTOPOH
TeMIepaTrype, KOTopas HAa3bIBAETCA KPUMUUECKOU memMnepamypoii, dTOT yIacTOK
BOBCce ucYe3aer. JTO O03HAYAeT, UYTO MPHU TeMIepaTrype, IPEBBIMIAIIEeH
KPUTHYECKYIO, Ta3 HeJIb3sA IPEBPATUTD B JKUIKOCTH IIyTeM CKATHA 6e3 OXJIaKIeHN.
Bonee Toro, mpu Temieparype BBIIIE KPUTHIECKON Pas3iIudus MEKIY KUIKOCTHIO U
rasoM HCYe3al0T U HeJb3d FOBOPUTH O TOM, YTO BEIECTBO HAXOAUTCA B JKHIKOM,
160 B Ta3000pa3HOM COCTOSHUH.

© MHOO, 2011 r.
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16 | Yrnerucmnora Maccodl 1 KT HaX0QUTCA B 3aKPBITOM COCyZe IIOf IIOPIITHEM IIPU
temneparype +21 °C mox maBmenuem 70 atMm. IlogmepskuBasa Temmepatypy
YTJIE€KHUCIOThI TTOCTOSHHOM, ee maBieHue ymeHbinuau Ha 20 atM. B KoHIle
mpoIiecca PaCIINPeHUs YIIEKUCI0Ta OyIeT HaX0qUThCA

1) 1enuKOM B ra3000pasHOM COCTOSHUN
2) LEeIUKOM B KHIKOM COCTOSHUU
3) YacTHYHO B ra3o06pa3HOM, 4 YACTHYHO — B JKHUITKOM COCTOSHHHU

4) B HeIpenCKa3yeMOM COCTOSHUH

17 | Yrnerucnory Harpenau mo Temieparypbl +60 °C u cikanu mo maBienus 90
armocdep. IIpu arom

1) yriaekwucaoTa HaXOAUTCSA B HKUIKOM COCTOSHUI

2) yriaekumciora HaXOOUTCSI B Ta3000Pa3HOM COCTOTHUH

3) 4YacTb yIIIEKHCIOTHI HAXOAUTCA B MKHUIKOM, 4 YACTh — B Ta3000pasHoOM
COCTOSIHHH

4) HeJb3d T'OBOPHUTH O KHUJAKOM HJIHA I‘aSOO6paSHOM COCTOIHHUHM BellecCTBa,
IIOCKOJIBRY IIpH TaKoM TeMIileparype HHIKOCTh U ra3d He OTJINYarTCsa
ApYyT OT Jpyra

18 | B Tabnuie mpuBeneHbI 3HAUEHWS KPUTHUECKUX TEMIIEPATYP IS PA3HBIX
Bemects. KakoMy u3 BelecTB MOKeT MPHHAMIEKATh H300paskeHHAs Ha
pucyHke usorepma’?

# Kpurnueckas
BemectBO o
Temmeparypa, °C
Panmon 105
Xiop 144
337°C Coupr 243
\ Bpom 315

1) xmopy, cuupty wiu 6pomy 2) Tombko Opomy

3) BceM yeThIpeM BelllecTBaM 4) HU OHOMY U3 BEILlECTB

© MHOO, 2011 r.
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Yacts 2

IIpu evinoanenuu 3adanuit ¢ Kkpamxum omeemom (3adanus 19-21)
Heo6x00uMmMo 3anucamsb omeem 6 mecme, yKaA3aHHOM 68 meKxcme 3a0aHUsL.

19 | YcranoBute cooTBeTCTBHEe MeXKAy (PU3MYECKUMH BeIMYMHAMH U
equHUIIAMU UX usMepeHusa B Mexaynaponuoii cucreme empumuwuiy (CHU): x
KQKIOMy 9SJIEMEHTY IIEPBOTO CTOJ0IIA IOm0epUTe COOTBETCTBYIOIIUM
SJIEMEHT M3 BTOPOTO W BHECHTE B CTPOKY OTBETOB BbIOpPAHHBIE IH(PHI IO
COOTBETCTBYIOILIIMH OYKBaMH.

PNSNYECKHUE BEJIMYWHBI EJAWMHUIIBI USMEPEHUA

A) snmeKTpuyecKui 3apss 1) Oum

B) mommocTh smekTpuueckoro Toka  2) Br

B) cuna snekTpuyeckoro Toxa 3) Ix
4) Kn
5) A
A b B
Orser: |

© MHOO, 2011 r.
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20 | Teepnoe cCIUIOMIHOE METAIHYECKOE TeJIO0 PABHOMEPHO 21 Hau rpacuke HpeJCcTaBIeHa 3aBUCUMOCTD MO I nedopmupymomei cuibl F,
IIOHUMAIOT CO [Ha BOJOEMa C IIOMOIIBI0 Tpoca (cM. IEUCTBYIOIIEH Ha JIETKYI0 IPYKHUHY, OT OTHOIIEHUS Aed)OpMaIiiy IPYKUHBI
pucysok). IIpu aTom Teno Bce BpeMsA HOTHOCTHIO IOTPY:KEHO AX K ee mepBOHAYaIBHOH mauHE X(. JlIMHA HepacTAHYTOH IIPYKHUHBI
B Bofly. Kak msMensioTes 1o Mepe HoxbeMa Tea ciefyiomiye - cocraBisgeT Xy = 20cm. Hcnonesysa rpaduk, BeIGepUTe U3 IIPEATIOKEHHOTO
(usmuecKkne — BEITUYUHBI: OEUCTByIOIIaA  HA  TeJo P v
BEITAIKMBAIOINAA  CHJIA;  CHIA  HATAKEHHA  TPOCA ' nepevyHa 08a BEPHBIX YTBEPKICHUA. ¥ KAXKUTE UX HOMEPA.

MOTeHIMATHHASI SHEPIHU TeJIa OTHOCUTEIHHO JHA BOLOEMA. FH
Husa  Kammoil BeJIHUYMHBI OIPENEeIHUTe COOTBETCTBYIOIINEH
XapakTep U3MEeHEeHUd: 120 ;
1) yBenuuuBaercs; b < |
2) ymeHbIIaeTcs; I 100 ® .
3) He U3MeHAeTCs. .
Sanumure B TaGAUIly BhIOpAHHbIE [HQPPHI I KAKAOH (PHU3UIECKOMH 80 Py
BEJIMYMHBI TIOJ COOTBeTCTByoIuMu OykBamu. [ludpsr B orBere moryr P
IIOBTOPATHCA. 60 ®
OPNSNUYECKHUE nx - r
BEJINYUNHDBI N3MEHEHUE i in
A) geiicTByomas Ha Telo BRITATKHBAKOIIAA cuaa 1) yBerwmamBaercs 20 W
°
B) cuna mHarsxenus Tpoca 2) ymeHbIIaeTcs I8
0 02 04 06 08 10 12 14 16 Ar
B) norenmmansHas sHEPrUA TeIa OTHOCHTENBHO 3) He U3MEHSeTCHd x5
JHa BOJOoeMa )
A b B
Orser: | 1) Jliobaa Touka Ha 3TOM rpadUKe COOTBETCTBYET AedOpMAaIiAM, A
KOTOPBIX CIIpaBeIINB 3aKoH I'yKa.

2) Ilpu manbix gedopMaruax Kod(QUIHEHT KeCTKOCTH 3TOH MPYHKUHBI
npubausuTeabHo pasen 600 H/u.

3) Ecau ogun KoHeIl 3TOM MPY:KUHBI HEIOABHIKHO 3aKpPElUTh, a K
IPYTOMY ee KOHITYy IPWJIOMKUTD CHIIY, HAIIPABIEHHYIO BIOJIb IIPYKUHBI
u pasHylo no wmoxymio J30H, To gumHA UTPYXWHBEI CTaHET
MIPUOINU3UTEIBHO PABHOM 25 CM.

4) 9Ty NPYXKHUHY MOMKHO HCIIONb30BATh A H3TOTOBJIEHHSI XOPOIIEro
IuHaMoMeTpa ¢ npexnenom uamepenuin 120 H.

5) 91y UpyKHWHY HEBO3MOKHO PACTAHYTh TaK, dYTOOBI ee [IWHA
yBenuuniaack B 1,5 pasza.

Orser: |

© MHOO, 2011 r. © MHOO, 2011 r.
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Yactes 3

Han

omeema Ha 3adanus wacmu 3 (3adanus 22-25) ucnoawv3yiime

omdenvHblii. nNOONUCAHHLLE JaAucm. 3anuwiume cHA4AaAd HoOmep
3adanus, a 3amem omeem Ha coomeemcemayruiee 3adanue.

22

23

24

25

Hcnonp3ya crakaH ¢ BOJOHM, H3MEPUTENILHBIM HUIWHADP (MEH3YPKYy) H
uccienyemoe teao (ummmHAp Ne2) ompejenuTe MOILYJbh BBITATKABAIOIIEH
CHJIBI, AEMCTBYIOIIEH HA HCCIeIyeMOe TeJjO, IOJHOCTHI0 IOrpy:KeHHOe B
BOZY.

B 61anke orBeTos:

1) cmenaiiTe pUCYHOK SKCIIEPUMEHTAIBHOM YCTAHOBKH;

2) sanummure QOPMyJIy MAJS MOAYJAA BBITAJKHBAONIEH CHIBI (CHJIBI
Apxumena);

3) ¢ IOMOIIBI0 MEH3YPKH OIpefiesinTe 00heM IMINHIPA, YKa3aB IPUMEPHYIO
MOTPEIITHOCTh U3MEPEHUH;

4) BBIUCIWUTE B3HAYEHHWE MOJAYJIS BBITAJKMBAWOIIEH CHJIBbI, YyKAa3aB
MIPUMEPHYIO IOTPEITIHOCTb €70 U3MEPEHHS.

HmeeTca ToHKas paccenBaloiaa IMH3a U IPEAMET, IPeICTABIIIONNN OO0
CBETSAIIYIOCA TOYKY, HAXONANIYIOCAd HA TJIABHOM OIITUYECKOM OCH BTOH
auH3bL. TOYKy IepeMeInanT 6001b TIIaBHOH ONTHYECKOH OCH, pacroaras Ha
Pa3IMYHOM PACCTOAHWHU OT JWH3BI. MOKHO UM MOJIYIUTH C TIOMOIIBIO DTOH
JIMH3bI U300pAKEHNe CBETAI[eHCA TOYKH, YCTAHABIUBAA SKPaH IO APYTYIO
CTOPOHY OT JIMH3bI (OTHOCI/ITEJIBHO HDeI[MeTa)? OTBeT IIOSICHUTE.

C Kakoil MUHUMAIBHOM CHIOH Tpebyerci TAHYTH BHHU3 KOHEI]
JIETKON BEpPEeBKH, IEPEKHHYTOH 4epe3 60K (CM. PUCYHOK), YTOOBI
MOMHATEL TPy3 Maccoi 240 Kr, MPUKPEIVIEHHBIA K APYIroMYy KOHILY
BepeBkn, ecau KITJ[ 6aoka pasen 75%?

O6bem pabouero Oaka oiexkTpoBomoHarpeBarensa pased 80 . Ilpwm
HOKIIOUeHUH B BJICKTPUYECKYIO CeTh C IMOCTOSHHBIM Hamps:xenuem 220 B
HarpeBaTeJbHBIA JJIEMEHT HarpeBaeT BOAy B Oake 3a 3 wdwaca OT
temmeparypsl 10 °C mo temmeparyper 70 °C. Ilpenebperas motepamu
TEIUIOTHI, OMIpPENeJUTe COINPOTHUBJIEHHE HATPEBATENHLHOTO 3JIEMEHTa 3TOrO0
mpubopa. Oteer BeIpasutre B OM U OKPYIVINTE 0 1IEJI0T0 YUCIA.

© MHOO, 2011 r.
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Kpurepuu oneHUBaHNA 3aJaHUH C PA3BEPHYTHIM OTBETOM

@ Hcnonesys aguramomeTrp, CcTakaH C€ BOJOM H WHCCAEIyeMOe Tejo
(rmunuaap Ne2) ompepenuTe MOAY/Ib BBHITAIKHUBAIOIIEH CHJIbI, IeHACTBYOIIEH
Ha II0JIHOCTBIO IIOTPY’KEHHOE B BOLY TEJIO.

B 61auke orBeToB:

1) cmemaiiTe pECYHOK SKCII€PUMEHTAIBLHOM YCTAHOBKH;

2) ¢ IIOMOIIBIO AWHAMOMETPA OIIPEIe/INTe BeC IUIWHApPA B BO3AyXe H BeC
WINHIPA, HOTPY;KEHHOTO0 B BOMY; YKaMKHUTE pesybTaThl M3MEpPeHHH Beca
HNWIMHAPA B BO3JAyXe M B BOJE, yKa3aB IIPUMEPHYI0 IIOTPEIIHOCTD
U3MepeHu;

3) sanummuTe (POPMYILy IS ONPEneeHUs MOAY/A BHITAJIKHBAIOIIEH CHIIBI,
JIEHCTBYIOIEH HA ITUINHIP;

4) 3aIMIIKATEe YHUCIOBOE 3HAYEHWE MOMAY/A BBITAJKHBAIOIIEH CHJIBI, yKAa3aB
IIPHMEPHYIO IOTPEIIHOCTh €r0 U3MEPEeHH.

XapaKkTepHuCTHEA 000pyTOBAHUA

IIpu BBITONIHEHWY 3agaHUs KCIIOIb3YeTCs KOMILIEKT oOopymoBaHus Ne2 mu3 mabopa
nabopaTopHOro «L-MuKpo» B cocrase:

IWHAMOMETP IIKOJbHBIH ¢ npenesom usmepennsa 4 H (tena nenenns 0,1 H);

CTaKaH C BOJIOH;

LUIAHIP JATYHHBIM HA HUTH, 0003HaYeHHBIH No2.

Buaumanmue! Ilpu 3amene xaxoro-i1u6o saeMeHTa 060pyIOBaHKSI HA aHAJIOTHIHOE C
IPYIUMH XapaKTEePUCTUKAMU HEOOXOIHUMO BHECTH COOTBETCTBYIOIIME U3MEHEHUs B
obpaserr BHITOJIHEHHUA 3amaHusd. B yacTHOCTH, IIpu nmpuMeHeHnr KoMminiekTa «['A-
smaboparopusa» ClIeLyeT MCIIOIb30BaTh AWHAMOMETP ¢ mpemeiaoM msMmepenus 1 H
(ena penenus 0,02 H) u nunuaap aaoMuHUEBbIH HA HUTH, 0603HaYeHHBIH No2.

O6pasen BO3MOKHOTO BBIITOJTHEHHS

1) PucyHox sKCIEPHMEHTAIHHON YCTAHOBKHU:

© MHOO, 2011 r.
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2) Bec Tena B Boszmyxe Ry =1,7 H, Bec mumurapa B Boge P, = 1,5 H; morpemsocrs

U3MEPEHUN KAJKIOU BENIWYWHBI COCTABJSET MPUMEPHO IIOJOBHHY I€HBI JAEIeHHUs
nuHaMmoMmeTpa u pasHa =0,05 H.

3) Fyyr =R — P

4) Ry,=17H - 1,56 H = 0,2 H; makcuManbHas IOTPENIHOCTL IIOTyIeHHOU
BeJTMYMHBI MOXeT ObITh OIlfeHeHa KaK CyMMa IIorpelrHocredl mamepenud Pyu Pj, To
ects =0,1 H.

YrazaHHe 3KCIIepTamM

C y4eToM IIOTPEHIHOCTH AUHaMOoMeTpa HM3MEpPEeHHe BeCa Teja CIUTaeTCid BEepPHbIM,
ecau ero 3HadeHWe mnomanaer B mHTepBan * 0,05 H k ykasanmmbIM 3HaueHHAM, a

3HAYEHWE MOAYJIA BBITAJKUBAIOIIEH CHIbI MOMKET NPUHAIJIEKATh CIEAYIOIIeH
obnactu — HmkHaA rpanuna 0,1 H, Bepxusa rpauumna 0,3 H.

Copep:xaune Kpurepus Bamxinr

[TosHOCTHIO IPABUIBHOE BHIMOJIHEHNE 3aJaHUs, BKIYAIOIIEe:

1) cxeMaTHYHBINA PUCYHOK SKCIIEPUMEHTAIBHON YCTAHOBKH;

2) OpaBUIBHO 3alHCAHHBIE PE3yJbTAThl HPIMBIX H3MEpeHHH (8 OaHHOM
caywae — onpedenenue eeca mena 6 6030yxe U 6 600e) C yKasaHUeM| 4
[TOTPEIIHOCTH;

3) IPaBHJIBHO 3aMMCAHHYIO (DOPMYJLY JJIA pAcueTa UCKOMOM BEIMYUHBL,
4) moydeHHWe MPaBUIBHOTO YHCIOBOTO 3HAYEHHUS HCKOMOH BEJIMYUHBI C
YKa3aHHUEM ITOTPEIITHOCTH.

IIpuBemenbl Bce BIEMEHTHI HPABHJIBHOTO OTBeTa 1-4, HO OMyIeHa
OommOKa B eIWHUIIAX W3MEPEeHWs IIPHU IIPEICTABICHUN pPe3yJbTATOB
M3MepeHud (PU3NIECKON BeJININHDI;

nJIn

ITOIyIl[eHa oIInOKa IIPH YKA3aHWH HHTEPBAJA BO3MOMKHBIX 3HAYEHHH| 3
busnIecKoi BeIUIUHBI C YIETOM IOTPEITHOCTH ee OIpeeIeHuT;

Wi

MoIylieHa OmuOKa B CXeMAaTHIECKOM PHUCYHKE 9KCIIepIMEHTATBHOM
[VCTAHOBKY, UJIN PUCYHOK OTCYTCTBYET.

© MHOO, 2011 r.
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Crenal PpUCYHOK 9KCIIEPHMMEHTAIBHOM YCTAHOBKH, [IPABUIBHO IIPHBEIEHbI]
SHAYEeHUA IMPIMBIX M3MEPEHUH BEIMYHH, HO He 3amucaHa QopMmyia s
[pacueTa MCKOMOM BEJIMYHHBI U HE TIOJIy4eH OTBET;

nJIn

IPaBMWJILHO IIPUBEEHbI 3HAYEHUA IIPAMBIX U3MEPEHUN BEIUYUH, 3aIINCAHA
opMmysa amda pacueTra HCKOMOH BENIMYUHBI, HO HE MPUBEIEH PUCYHOK|
DKCIIEPUMEHTAIILHON YCTAHOBKH U HE IOJIyYeH OTBET;

nJIn

NpaBUIBHO IIPUBEJeHbl 3HAYeHUd IIPIMBbIX U3MepeHUH, IIpuBeleH
NpaBUIBHBIM OTBET, HO OTCYTCTBYeT PHUCYHOK 3SKCIEepHMEHTAIbHON
[VCTaHOBEY ¥ d)OpMyJIa Ajid pacuera HCKOMOM BeJIUUMHBL.

Copep:kanue KpUTEpH

Bann

IIpencraBieno IpaBHILHOE peIleHue, BKIIOUAollee OTBeT (B JaHHOM
cioyyae — 1. 1), u mocraTouHoe 060CHOBaHMe, He cojepikalnee OmruOok (B
AaHHOM ciIyyae — 1. 2).

[IpencraBneHo  pelieHue, CofAep:Kalllee  MNPABHIBHBIA  OTBET  HA
MIOCTABJEHHBIN Bompoc u obocHoBanwme. Ho mpm sTOoM oGOCHOBaHHE He
FIBJISIETCSI JOCTATOYHBIM, XOTH COJEP/KHAT KOPPEKTHOe yKaszaHuWe Hal
usnueckue aBieHud (3aKOHBI), IPUYACTHBIE K 00CYKIaeMOMY BOIIPOCY;

nJIn

IpeacraBI€eHo O6OCHOBaHI/Ie, comepiralnee KOPPEKTHBbIE pPacCCyEIECHUd,
NPUBOAAINHNE K IIPABUJIBHOMY OTBETY, HO OTBET ABHO HE Cd)ODMV.TII/IDOBaH.

SamncaHbl TOIHKO IPABUIbHBIE 3HAYEHUA IPAMBIX U3MEepPeHUH;
nJimn

[peaCcTaBIeHa TOJbKO IIPABWJIBHO 3amucanHas QopMmyaa Ijid pacdyera)
MCKOMOM BEITUYUHBI;

Wi

IIPUBEAECHO IIPABHUJIbPHOE 3HAYEHHE TOJIBKO OOHOI'O0 U3 ITPAMBIX I/I3MepeHPIﬁ
M clieliaH PUCYHOK SKCIIEePUMEHTAIbLHOM YCTAaHOBKH.

IIpencraBneHsl o00IIMe paccy:XIeHHA, He OTHOCAIIWECI K OTBETy Ha|
TIOCTaBJIEHHbBIN BOIIPOC;

nJim

OTBET Ha BOIIPOC HEBEPEH, He3aBHCHMO OT TOro, 4YTO pPacCCyXIEeHU:d
IIPaBUJIBbHBI, HEBEPHbI UJIX OTCYTCTBYIOT,

nJIn

TpecTaBieH TOJBKO IIPABUIBHBIN OTBET 6€3 060CHOBaHMH.

Bce ciayuau BBIMOJIHEHHS, KOTOPbIE HE COOTBETCTBYIOT BBINIEYKA3aHHBIM|
KpuTepusaM BbIcTaBiaenus 1, 2, 3 uau 4 6amnoB. PasposHenHbie 3aIucH.
OTCcyTCTBHE HONBITOK BHITOJHEHUS 3aJAHUA.

Makcumanvrulii 611

Maxcumanvrviii 601

@ HNwmeercsa Tonkas co6npafomaﬂ JIMH3a U IIpeaMer, HpeI[CTaBJIHIOHII/II/I coboit

CBETAIIYIOCA TOYKY, HAXOMSAILYIOCI HA IJABHOM OITHYECKOM OCH 3TOMH
nuH3bl. TouKy mepemeramT 600.1b TIIABHOM OITHYECKOM OCH, pacIojaras
Ha PasInyHOM PACCTOAHHM OT JIHH3bI, HO HH pasy He IoMelnas ee B (PoKycC
auH3bl. Beerma mm w3obpameHue CBETAINEHCA TOYKH, IIOIyd4aeMoe C
IIOMOII[bI0 9TOM JIMH3bI, MOKHO OTBICKATH C IIOMOINBLI0 SKpaHa,
yCTAHABJIWBAA €ro II0 JAPYIyI0 CTOPOHY OT JIMH3BI (OTHOCHTEIHLHO
npenMmera)? OTBer mosgcHUTE.

1. Omeem. Her, ne Bcerma. Ilpu HEKOTOPBIX ITOJIOKEHHUSIX CBETAIIEHCT TOYKH ee

I/1306pa?KeHI/Ie Ha 9KpaHe IIOJYyYUTh He yaacTCd.

2. Obocrosanue. Ecau paccrosHue oT coOMparolieil JHH3bI A0 CBETAIEHCT TOYKU
Oymer MeHblIle ee (POKYCHOTO PACCTOSHHA, TO H300paKEeHNe IIpeMeTa, [oIydaemMoe
C TIOMOIIIBIO 3TOHU JUH3bI, OyAET MHUMBIM, T.€. OyZeT HAXOMAUTHCI C TOH K€ CTOPOHBI

OT JIMH3BI, YTO U CBETAIIAACA TOYKA.

© MHOO, 2011 r.
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Il Ba rpysa ypaBHOBeIIIEHbI HA OYEHb JIETKOH TOPHU30HTAIbHOM Ianke. ['py3
M,, macca roroporo paBHa 12 Kr, HaXOAWTCA Ha PacCTOIHUU L OT TOUKH
OIIOpPBI, KAK ITOKA3aHO HA PHCYHKe a). Eciau yCcTaHOBUTH TOYKY OIIOPHI HA
paccrosauu L ot rpysa M, To mma coxpaHeHWs pPaBHOBECHUS IJIAHKW Ha

IIPOTHUBOIIOJIOKHOM €ee KOHIle OyZeT Heo6XOAUMO pacHoJoXHUTh rpys M,
Maccoi 3 Kr, Kak okasaHo Ha pucynke 6). Uemy paBHa macca rpysa M?

a) )

i g m [

T 3

®usuxka. 9 knacc. Bapuant 1

Copep:kanue KpUTEpH

Banabl

IIpuBeneno IMOSHOE IIPABUIABHOE peIleHre, BEINYAIIee CIIeAYIOLIHe

DIIEMEHTHI:

1) BepHO 3amucano KpaTKoe YCIOBHE 3a0a4H;

2) samucaHbl ypaBHEHUA U (POPMYJIbI, IPUMEHEHHE KOTOPHIX HEO0OXOIHUMO

M IOCTATOYHO [JIf PEIeHHs 3aJadyd BLIOpAHHBIM crocoboMm (8 darHoM

pewenuu — ypasHenue MOMeHmos («npasuio puluaza») 045 pasHO8eCUs,

naAaHKU 6 cayuaax a) u 6));

3) BBINOJHEHBI HEOOXOAHUMBbIE MaTeMaTHYeCKHe IIpeo0pasoBaHUA U

[pacyeTsbl, IPUBOIAIIYE K IPABUIBHOMY YHCIOBOMY OTBETY, U IIPEICTaBJICH

OTBET C YKA3aHWEeM COOTBETCTBYIOIIUX EIUHWI[ W3MEPEHHWs; [IPH 3STOM
OIIYCKAETCS PelleHne «II0 YacTsIM» (C IIPOMEKYTOYHBIMI BbIUHCICHUIM).

Jano: Penrenne.

M, = 12 kr; M;gL = Mgx

M2 =4 ¥r. MgL = Mng

M _M

M M,

2
M = M1M2

M=\/M1M2 =12 kr-3 kr = 6 Kr.

OrBet: M = 6 Kr.

© MHOO, 2011 r.

IIpaBunbHO 3amucaHbl HeOOXOAUMEIe (POPMYJIbI, IPOBEIEHLI BbIYUCICHU,
M II0Jy4eH OTBeT (BEepPHBIA WM HEBEPHBIN), HO MOIYyIeHa OIIHOKA B
BAIMCH KPATKOTO YCIOBHUA U mepeBoae equnuil B CU;

nJim

[IpeICTaBIeHO IPABUIBLHOE pEIleHue TONHKO B 00IeM Bume, 6e3 KaKux-
TG0 YUCIOBBIX PACUETOB;

nJIn

3alliCaHbl YPaBHEHHUI U d)OpMyJII:I, IIpEMEHEeHHne KOTOPBIX HeO6XO,Z[I/IMO bil
MAOCTAaTOYHO JId peleHus 3aga4du BLI6paHHBIM CHOCO6OM, HO B
MaTeMaTHu4eCKUX HDBO6DaSOBaHI/IHX HWJIW BBIYUCJIEHHUAX NOIIVIIIEeHa OIIHOKA.

Samucanbl ypaBHEHHA U (DOPMYJIbI, IPUMEHEHHEe KOTOPhIX HEO00XOIMMO U
TOCTATOYHO /I pEeIeHus 3aJa4W, HO OTCYTCTBYIOT KAaKHe-THGO
peobpa3oBaHuA ¢ HUMH, HAaIIpABJIEHHbIE HA PEIIeHNe 3a[a4u;

i

3aIMCaHbl M HCIIOJb30BAHBI HE BCE HCXOMHBIE (POPMYJIBI, HEOOXOIUMBIE
MJIA peleHus 3a1a4u;

nJIn

3aIMCcaHbl BCE MCXOMHBIE (DOPMYJIbI, HO B OJHOHM H3 HHUX [OMYIIEHA|
oIImOKA.

Bee ciayuam pemienws, KOTOpble HE COOTBETCTBYIOT BbIIIEYKA3aHHBIM
KPUTEPHUSIM BbICTABJIEHUS OIIEHOK B 1, 2, 3 basia.

Maxcumanvrulii 611

© MHOO, 2011 r.
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[25 ]

O6bem pabouero 6aka siexrpoBogoHarpeBarend pased 80 1. MomnocTs
narpesarena 2 kBr. Boxga B 6ake HarpeBaerca 3a 3 yaca OT TeMIepaTypbl
+12 °C go remmneparypbr +70 °C. Onpenenure KIIJ[ marpesarems. Oreer
MIPEeJICTaBhTE B IIPOIIEHTAX, OKPYTJIUB [0 11eJI0TO YUCIIA.

7

®usuxka. 9 knacc. Bapuant 1

Copep:ranue KpUTEpHUS

Bann

Hanxo: Pemenne.
V =801 =80- 1033 [n= Quox . 100¢,
Qaan
N =2000 Br
Q38.T
N=—2F
T = 3gaca = 10800 c T
tl = 12 OC QHOJI = Cm(t2 - tl)
t, =70°C m=p-V

¢ = 4200 Idx/(xr-°C)

p=1000 xr/v°

n= ch(t2—t1) .100%
NT

4200 - 1000 -80 - 1073 - (70 — 12)
2000 - 3 - 3600

-100% ~ 90%.

rl:

Orser: n = 90%.

© MHOO, 2011 r.

[IpuBenerno momHOE NpPABUIBHOE peEIeHne, BKJINYAIOIIEe CIeIyoIne
JIEMEeHTHI:

1) BepHO 3amKcaHo KpaTKOE yCIOBUE 3a/1a4U;

2) samucaHbl ypaBHEHUA U (POPMYJIbI, IPUMEHEHHE KOTOPHIX HEO0OXOIHUMO
M OCTATOYHO MJIS PeIleHus 3a/7aud BBIOPAHHBIM crocoboM (8 darHOM
pewenuu — ¢opmyna 0ns Kosgpuyuenma nose3nozo Oelcmeus;
opmyna 0ns packema MOWHOCMU HAzpesaamens,; ¢popmyavt 018 paciema
Kosuuecmea menaomol, coobwaemol 800e Npu ee HAZPESAHUL; C8A3b
mearcdy maccoli u 06vemom 800bl);

3) BBINOJHEHBI HEOOXOAMMBbIE MaTeMaTHYeCKHe IIpeo0pasoBaHUA W
[pacuyeTsl, IPUBOAAIINE K MPABIIHLHOMY YUCIOBOMY OTBETY, U IIPECTABJIEeH
OTBET C YKAsaHWeM COOTBETCTBYIOIUX EAVHHUI[ W3MEPEHWs; [PHU DTOM
onyckaercd pemrenre "mo yactaMm” (C IPOMEXYTOYHLIMYA BEIUNCICHUIMHA).

[TpaBunbHO 3amucaHbl HEOOXOAMMbBIE (POPMYJIBI, IPOBEIEHBI BEIYUCICHHUS,
M IOJydYeH OTBeT (BEpHBIH WM HEBEPHBIH), HO JOIyIleHa OIIHOKA B
3amucy KpaTKOro ycioBua uiau mepeBose equnni] B CU;

Wi

TPeJICTABIEHO MPABUIBHOE PeIlleHHe TOIHKO B 00IeM Buie, 6e3 KaKux-
60 YHCIOBBIX PACUYETOB;

nJIn

BanMCaHbl ypaBHEeHUs U (POPMyJIbl, IIPUMEHEHHE KOTOPBLIX HEOOXOAUMO H
MOCTATOYHO [ pelIeHus 3aJadyd BBIOpAHHBIM CIIOCOOOM, HO B
MaTeMaTAYeCKUX MPeodpa3soBaAHMIX WM BEIUWCICHUAX JOMYIIEeHa OMIN0KA.

SanncaHbl ypaBHEHHSA U (POPMYJIbl, IPUMEHEHNE KOTOPBHIX HEOOXOAHMO U
MOCTATOYHO IS peIIeHusd 3aJa4d, HO OTCYTCTBYIOT KaKHe-In00
peobpa3oBaHusA C HUMH, HAIIPABJIEHHbIE HA PEIIeHre 3a[a4u;

NJIn

3aIMCcaHbl M HCIIONb30BAHBI HE BCE HMCXONHBIE (DOPMYJIbI, HEOOXOAUMBIE
MJIA peleHns 3a1a4u;

nJIn

BamucaHbl BCe WCXOAHBLIE (POPMYJbI, HO B OIHOM M3 HHUX IOMyIIEHA
OIIMOKA.

Bce cayuam peliiennusi, KOTOpble HE COOTBETCTBYIOT BBINMIEYKa3aHHBIM
KPUTEPUSIM BbICTABJIEHHUS OIIEHOK B 1, 2, 3 6asia.

Makcumanvrulii 6aan

© MHOO, 2011 r.
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Kpurepuu oneHUBaHNA 3aJaHUH C PA3BEPHYTHIM OTBETOM

@ Hcnonesya crakan ¢ BOMOHM, H3MEPUTENLHBIH IMIAHHAP (MEH3YpKy) H
ucciaenyemoe rteino (muauHap Ne2) ompemenuTe MOMLYJIb BBITAIKHBAIOIIEH
CHJIBI, MEWCTBYIOIEH HA HCCIeIyeMOe TeJ0, IOJHOCTHI0 IIOTPY:KEeHHOe B
BOTY.

B 6manke orBeToB:

1) caenaiiTe PUCYHOK 9KCIIEPHMEHTAIBHON YCTAHOBKH;

2) sanumure GOpPMyay A MOAYAA BBITAJIKHBAIOIIEH CHIIBI (CHJIBI
Apxumena);

3) ¢ MOMOIIBI0 MEH3YPKH OIpefeInTe 00beM IIUINHAPA, YKa3as IPUMEPHYIO
TIOTPEITHOCTh U3MEPEHU;

4) BLIYUCAUTE 3HAYEHWe MOJAyJs BBITAJIKHUBAIOIIEH CHIBI, yKas3as
IIPHEMEPHYIO IIOIPEIIHOCTE €r0 U3MEPEeHHS.

XapaKkTepHuCTHEA 000pyTOBAHUA

IIpu BBITONIHEHWY 3aMaHUS KCIIOIb3YeTcs KOMILIEKT obopymoBanusd Nel u3 maGopa
nmabopaTopHOro «L-Mukpo» B cocrase:

H3MEPUTEIbHBIN MUAUHAD ¢ mpemenoMm uameperus 100 v (tiena genenus 1 mu);
CTaKaH C BOJIOM;

IIUIMHIP JATYHHBIM HA HUTH, 0003HaYeHHBINA No2.

Buaumanmue! Ilpu 3amene kaxoro-i1u6o saeMeHTa 060pyIOBaHKUSI HA aHAJIOTHIHOE C
IPYTUMH XapaKTEePUCTUKAMH HE0O0XOIMMO BHECTH COOTBETCTBYIOIME M3MEHEHH B
obpaserr BHIIOJHEHUA 3afaHusd. B yacTHOCTH, Ipu npuMeHeHnu KoMinierra «['HA-
nmabopaTopusa» CaeIyeT HCIOJb30BaTh H3MEPHUTENbHBIH MUIWHADP C IIPEIeIoM
usmepennsa 250 mur (meHa geneHus 2 MJI) M UWIMHADP AIIOMHHHEBBIA Ha HUTH,
0603HaYEeHHBIH N2,

O6pasen BO3MO:KHOTO BbIMTOJTHEHHUA
1) PucyHoK bKCIIepUMEHTAIBHON YCTAHOBKHU:

MU MY

il b by

]
il b o Y

T

© MHOO, 2011 r.
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2) Fp= ngng(V2 - Vl), rae p = 10 kr/m® — moTHOCTH BOZEL
3) Vy=50mm V,=70Mn1 (3TH BeIWIHHBI B3aBHCAT OT TOTO, CKOJBKO BOXBI

IIepBOHAYAIBLHO HATUTO U3 CTAKAHA B MEH3YPKY); IOTPEIIHOCTh U3MEPEHUN KaKI0kH
BEJIMYMHBI MOKET OBITH II0JIOKEHA PABHOH IleHe JeJeHHWs MEeH3ypPKH, T.e. =1 M.

V="V,-V=20m1 = 20 em®; MakcmmambHAT IOTPENTHOCTh H3MepeHHd obbema
MUIHHIPA MOKET OBbITh OlleHeHa =2 Ma = 2 e’
4) F,=1000 kr/M> - 10 m/c? - 20 - 1070 v° = 0,2 H. IlorpemHocTh IIOIyYEHHOH

BEJIMYMHBI MOKET OBbITh OIIEHEHA, WCXOId W3 IIOTPEIIHOCTH H3MepeHH:s obbeMa
munuuapa, kax 0,02 H.

YxkaszaHue skcrepraMm
WurepBan, BHYyTpH KOTOPOTO MOKET OKa3aThCs BEPHBIH pPE3yabTaT, C yd4eToM

IIOTPEeIIHOCTH ~ MeH3ypku: V=7V,—-1; =(20%2) CM3, MOKEeT HpHHAIJIeKATh
cnepymomei obmactu — HmkHAsa rparuna 0,18 H, sepxusas rpanura 0,22 H.
Conpep:ranue KpuTEpHUs

TlomHOCTBIO IPAaBUIBbHOE BBHITIOTHEHNE 3aJaHuA, BKIOYAIOIIEe:

1) cxeMaTUYHBIH PUCYHOK SKCIIEPHMEHTAIBHON YCTAHOBKH;

2) MIpaBUIBHO 3aIIMCAHHYIO (POPMYJIy I pacieTa HCKOMON BEIMIHUHbI,

3) IpaBUILHO 3alMCAHHBIE Pe3yJIbTAThl HPAMBIX H3MepeHuH (8 danHoM
cayuae — onpedenerue 066emo6 600bl 8 MeH3ypKe 00 nozpyswcernus meaa u| 4
nocsne nozpyscenus meaa), BbIUHCIEHHE 00beMa KCCIEIyeMOro Tejaa ¢
VKasaHHEeM IIOTPeIIHOCTeH;

4) ToJIydeHHe TPABUJIBHOTO YHCIOBOTO 3HAYEHUA WCKOMOM BEJIHYHHBI C
VEa3aHHEeM IIOTPENTHOCTH.

IIpuBemeHbl BCe BJIEMEHTHI HPABHJIBHOTO OTBeTa 1-4, HO AomyIIeHa
omuOKa B eIMHUIIAX W3MEPeHWs IIPU IIPEICTABICHUHU pPe3yJbTATOB
M3MepeHus (PU3NIECKON BeININHBI;

Banasl

nJIn

moryIeHa OIMMOKA P YKA3aHWH HWHTEPBAJIa BO3MOMKHBIX 3HA4YeHWd#| 3
(pr3UUeCKOil BeIMUYMHEI C yI€TOM IIOTPEIITHOCTH ee OIPeIeIeHu;

nJIn

ITOIIyIl[eHa OIMMOKa B CXEeMaTHYECKOM PHCYHKE SKCIIepUMEHTAIbHOH
[VCTAHOBKM, MJIM PUCYHOK OTCYTCTBYET.

© MHOO, 2011 r.
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Crenal PpUCYHOK 9KCIIEPHMMEHTAIBHOM YCTAHOBKH, [IPABUIBHO IIPHBEIEHbI]
SHAYEeHUA IMPIMBIX M3MEPEHUH BEIMYHH, HO He 3amucaHa QopMmyia s
[pacueTa MCKOMOM BEJIMYHHBI U HE TIOJIy4eH OTBET;

IPaBMWJILHO IIPUBEEHbI 3HAYEHUA IIPAMBIX U3MEPEHUN BEIUYUH, 3aIINCAHA
copMmysa amda pacuera MCKOMOM BEIWYHWHBI, HO HE IIOJIyYE€H OTBET U He 2
IpUBEAEH PUCYHOK 9KCIEPUMEHTATbHON YCTAHOBKH;

MPaBUJIBHO IIPUBEIEHBI
HpaBHJII:HI:IfI OTBET,
YCTAHOBKHW 1 d)ODMV.TIa I8 pacuyeTa UCKOMOM BeJIMYUHBI.

nJIn

nJIn

3HAUYEHHUA NPAMBIX W3MEpPeHHH, IIpUBEIeH
HO OTCyTCTBYeT PHCYHOK 3SKCIIEpHMEHTAIHHON

SarmcaHbl TOJIBKO IIpaBUJ/IbHbIEC SHAYECHUA ITPAMBIX HSMepeHHﬁ;

nJIn
[peaCTaBIeHa TOJHbKO IIPABWJIBHO 3amucaHHas QopMmysia i pacdera)
FICKOMOM BEITUYUHBI; 1
nJn

IIPUBEAECHO IIPABUJIbPHOE 3HAYEHHE TOJIBKO OOTHOI'O0 U3 IIPAMBIX I/ISMepeHI/Iﬁ
M ciesiaH PUCYHOK DKCIIEePUMEHTATLHOM YCTAaHOBKH.

Bce ciayuau BBIMOJIHEHHS, KOTOPbIE HE COOTBETCTBYIOT BBINIEYKA3aHHBIM|
KpuTepusaM BbicTaBaenus 1, 2, 3 uwau 4 6amnoB. Pasposnennsnie 3amwmcu. 0
OTCcyTCTBHE HONBITOK BLITOJHEHUS 3aaHUA.

Marxcumanvrulii 6aaa 4

(23]

1. Omsem. Her,

HMmeercas ToHKas paccewBamomas JIHH3a W IPEAMET, IIPeICTABJIAIOIIUM
co00¥ CBETAIIYIOCA TOYKY, HAXOQAIILYIOCHI HA TJIABHOM ONTHYECKOM OCH 3TOMH
mun3bl. ToYKy mepememnaiT 600.1b TJIIABHOM ONTHYECKOM OCH, pacroJjaras
Ha PA3IMYHOM PACCTOSHUM OT JUH3bI. MOMKHO /M MOJIYYUTH C IIOMOIIBIO
9TOU JIMH3BI HM300pasKeHre CBEeTSINeNCs TOYKH, yCTAHABIWBAA SKPaH IIO
IIPYTYIO CTOPOHY OT JUH3LI (0THOCUTEeNbHO npeamera)? OTBeT mosgcHUTE.

n3o0paKeHue CBETALIEHCI TOYKH HA 9JKpaHe IOIyIUTh

HEBO3MOXKHO.

2. Obocrosarue.

Nzobpaskenre cBeTdleiica TOYKH, II0JIy4aeMoOe C IIOMOIIBIO

pacceuBaroIedl JUH3bI, BCErIa MHHUMOE, T.€. PACIOIOMKEHO C TOH Ke CTOPOHBI OT
JIMH3BI, YTO U IpeaMer (B JaHHOM CIydae — CBeTIIIAsCH TOYKA).

© MHOO, 2011 r.
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Cogpep:xanne KpuTepus Banabl
[IpencraBneHo mpaBWiIbHOE peIllleHWe, BKIIOYAIee OTBeT (B JaHHOM
ciydae — 1. 1), u gocrarouHoe 000CHOBaHWe, He cojep:kainee ommubor (8 2
aHHOM ciyiae — 1. 2).
IIpencraBneHo  pelieHHe, COAepiKalllee IPABHIBHBIA  OTBET  HA|
MIOCTABJEHHBIN Bompoc u obocHoBanwme. Ho mpm sTOoM oGOCHOBaHHE He
ABJIAETCA JOCTATOYHBIM, XOTA COAEPIKUT KOPPEKTHOe yKazaHuWe Hal
usnueckue aBieHud (3aKOHBI), IPUYACTHBIE K 00CYKIaeMOMY BOIIPOCY;
1
i
[IpEeCTaBIeHO O000CHOBaHWe, COfep:Kalliee KOPPEKTHBIE PAaCCyXICHUS,
[IPUBOISIINE K TPABUILHOMY OTBETY, HO OTBET SBHO He chOpMYIMPOBAH.
[Ipencrapnensl o0IIMe pPACCYy:KIEHWSA, HE OTHOCAIIUECT K OTBETY Ha|
TIOCTaBJIEHHbBIN BOIIPOC;
nJim
OTBET Ha BOIPOC HEBEPEH, HE3aBHCHMO OT TOr0, 4TO paccyxzaenus 0
MPAaBUIbHBI, HEBEPHBI UIH OTCYTCTBYIOT;
nim
IPEeJICTABJIEH TOJILKO IDABUILHBIA OTBET 6e3 000CHOBAHUIA.
Maxcumanvrulli baan 2

© MHOO, 2011 r.
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C xakoii MHUHHMATLHOM CHIOU Tpebyercad TAHYTH BHH3 KOHEI]
JIETKOH BEPEBKH, IIEPEKHHYTOM uepe3 OJIOK (CM. PHCYHOK), 4TOOBI
NIOJHATH Ipy3 Maccod 240 Kr, IpUKpeIVIEeHHBIH K IPYyroMy KOHILY
BepesBkw, eciu KIIJI 6moxa paser 75%7?

®usuxka. 9 knacc. Bapuant 2

Copep:ranue KpUTEpHUS

Banabl

IIpuBemeno ImOJSHOE IIPABUIBHOE peIleHre, BEIYAIIee CIIeAYIOLINe

DJIEMEHTBI:

1) BepHO 3anmcaHO KpaTKOe YCIOBHE 3aJa4H;

2) samucaHbl ypaBHEHUA U (POPMYJIbI, IPUMEHEHHE KOTOPHIX HEO0OXOIHUMO

M IOCTATOYHO IJIf PEIeHMs 3aJadd BLIOpaHHBIM crocoboMm (8 darHoM

pewenuu — gopmyaa das KIII[ npocmuvlx mexarnusmos, gpopmyavt 015,

8bLIYUCACHUS PAOOMbL CUL);

3) BBINOJHEHBI HEOOXOAHUMBbIE MaTeMaTHYeCcKHe IIpeo0pasoBaHUA W

[pacyYeTsl, IPUBOIAIIYE K IPABUIHHOMY YHCIOBOMY OTBETY, U IIPEICTaBIICH

OTBET C YKA3aHWeM COOTBETCTBYIOIIUX EIUHUI[ W3MEPEHWs; [IPH 3STOM
omycraeTcs pelreHue "mo yactaMm” (¢ MPOMEKYTOYHBIMY BhIMUCACHUIMU).

HaHo: Pemenne.
m = 240 xr n= AHOJ‘I . 100%
1= 75% = 0,75 i
10 w1/ 9 Apon = mgh
g =10 m/c
Asan =Fh
n= mgh 100% = 7€ . 100%
Fh F
2
F="8 100% = 240 kr- 10 m/c™ 100% = 3200 H
n 75%
F=7? Otset: F' = 3200 H.

IIpaBunbHO 3amucaHbl HeOOXOAUMEIe (POPMYJIbI, IPOBEIEHLI BbIYUCICHU,
M II0Jy4eH OTBeT (BEepPHBIA WM HEBEPHBIN), HO MOIYyIeHa OIIHOKA B
BAIMCH KPATKOTO YCIOBUA WiIH mepeBome equnuil B CU;

nJin

[IpeICTaBIeHO IPABUIBLHOE peIleHue TOIHKO B 00IeM Bume, 0e3 KaKux-
TG0 YUCIOBBIX PACIETOB;

nJIn

3alliCaHbl YPaBHEHHUI U CbOpMyJIBI, IIPpEUMEHEeHHnEe KOTOPBIX HeO6XO,Z[I/IMO il
AOCTAaTOYHO [JId pelleHus 3aJga4du BbIﬁpaHHLIM CHOCO6OM, HO B
MaTeMaTHu4eCKUX HDBO6DaSOBaHI/IHX MW BBIYHUCJIEHUAX NOIIVIIIEeHa OIIHOKA.

© MHOO, 2011 r.

Samucanbl ypaBHEHHA U (DOPMYJIbI, IPUMEHEHHEe KOTOPhIX HEO00XOIMMO H
MOCTATOYHO /I peIleHus 3aJa4W, HO OTCYTCTBYIOT KAKHe-THGO
peobpa3oBaHuA C HUMH, HAaIIpABJIEHHbIE HA PEIIeHNe 3a1a4u;

i

3aMCAHbl M HCIIOJIL30BAHBLI HE BCE MCXONHBIE (POPMYJIBI, HEOOXOIHUMBIE
71T pelleHns 3aqavn;

nJIn

3amMCaHbl BCE HMCXOAHBIE (POPMYJIbI, HO B OJHOM H3 HHUX [IOIyIIEHA|
oIIMOKA.

Bce caydam peliieHns, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3aHHBIM
KPUTEPHUsIM BbICTABJIEHHUS OIIEHOK B 1, 2, 3 OaJna.

Maxcumanvrvlii 6041

© MHOO, 2011 r.
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@ O6bem pabouero Oaka snexkrpoBogoHarpeBarens pased 80 x. Ilpu Conep:xanne KpuTepua Baniasl
IIOAKJIIYEeHHUH BUI)JIeKTpI/IquKyIO CeTb C IIOCTOAHHBIM HAIIPIHKEHHUEM 220 B HpI/IBe,E[eHO IOJHOE IIPABMJIbHOE peIlleHne, BKIIOUAIoNlee ClIeayIOIIne
HarpeBaTeNbHBIM JJIEMEHT HarpeBaer BOAy B Oake 3a 3 daca oOT 5TIeMEHTbI:
remneparypbl 10 °C mo temmeparypsr 70 °C. IlpemeGperas morepsvu 1) BepHO 3ATTHCAHO KPATKOE YCIOBHE 3a1a4H;

TEeIlJIOTHhI, OIIpeae/snTe COIIPOTHUBJIEHMNE HarpeBaTe/IbHOIO 3JeMeHTa 9TOro

2) sammcaHbl ypaBHEHHS U OPMYJbI, IIPHMEHEHHEe KOTOPBIX HE00XOLHUMO
mpubopa. Orser BoIipasure B OM H OKPYIJIHTE IO IIEIOT0 YHCIIA. ) yp chopyIEL, TIp p a

M IOCTATOYHO IJIA PEIeHMs 3aJadd BLIOpAHHBIM crocoboMm (8 darHoM

Namo: Pemenmue. pewenuu — gpopmyna 018 paciema KOAUHECNEA MeNnaomyl, co0bu,aemotl

so0e npu ee Hazpesarul; Gopmyaa 048 paciema KOAUHeC8a meniomsl, 3

0 =cm(t,— 1) sodensiowemMcs 8  nposOOHUKe  NPU  NPOMEKAHUL MO Hemy)
BAECKMPUHECK020 MOKA; C8A3b Medcdy Maccoli U 06bemom 800bt);

3) BBINOJHEHBI HEOOXOAMUMBbIE MaTeMaTHYeCKHe IIPeo0pasoBaAHUI W

V=801 =80-10°m3

U=220B m=pV pacdeTsl, IIPUBOAAIINE K IPABUILHOMY YHCIOBOMY OTBETY, U IIpeJCTaBJIeH
) OTBET C YKa3aHWeM COOTBETCTBYIOIUX ENVHHUI[ W3MEPEHWs; [PHU DTOM
T = 34gaca = 10800 c U omyckaercs perenue "1mo gactam" (C IPOMEKYTOYHBIMU BHIYUCISHUIME).
0= ?T IIpaBunabHO 3amucanbl HEOOXOAUMbIe POPMYJIbI, IPOBEIEHBI BhIYUCICHU,
t=10°C 1 IIOJMydeH OTBeT (BEpHBbIH WM HEBEPHBIM), HO MAOIyIIeHa OMINOKA B
1 2 3armucy KPaTKoOro ycioBus uiau mepesose equnni] B CU;
_ o —T=cpV(th—t
h=70°C g =V (1) Wi
¢ = 4200 O:x/(xr-°C) U*T [PEeCTaBIeHO MPABUJILHOE pPeIleHue TOIHKO B 00IeM Buae, 0e3 KaKux- 9
= TG0 YUCIOBBIX PACUETOB;
1000 xr/m’ cerie=n)
p= KT/M
2 nJIn
220 -3 -3600

BanKCaHbl YpaBHEHUS U (POPMYJIbI, IIPHMEHEHHE KOTOPBIX HEOOXOMHUMO H
MOCTATOYHO [ peIIeHus 3a7adyd BBIOPpAHHBIM CIIOCO6OM, HO B
MATEMATHYECKUX IIPeo0pa3soBaHMAX MM BLIUMCICHHAIX IOIVINEeHA OlInOKAa.

= ~ 26
4200 - 1000 -80 - 107> - (70 -10)

SanncaHbl ypaBHEHHsA U (POPMYJIbI, IPUMEHEHNEe KOTOPBHIX HEOOXOAMMO U
R=7? OtBet: R =26 Om. MOCTATOYHO IS pEIIeHWs 3aJa4d, HO OTCYTCTBYIOT KaKHe-Iu00

MpeoOpas3oBaHus ¢ HUMH, HAIIPABJIEHHLIE Ha PEIleHre 3a1a4u;
nJan

3aMCaHbl M HCIIONb30BAHBI HE BCe HCXOAHBIe (hOPMy/bI, HeoOXomumble 1
JIA pelleHns 3aJa4n;

NI

3anucaHbl BCe HCXOMHBbIE (POPMyJbI, HO B ONHOM U3 HHUX [OILyIIEHA|
oIIMOKA.

Bce cayuam peliieHus, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3aHHBIM 0
KPUTEPUSIM BbICTABJIEHHUS OIIEHOK B 1, 2, 3 6asia.

Marxcumanvrulii 6aan

© MHOO, 2011 r. © MHOO, 2011 r.
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OTBeThI K 3aJaHUAM

®Pusura. 9 kmacc. Bapuanr 2

OTBeTsI K 3aJaHUIM

Ne samauns OrBer Ne samauus OrBer
1 3 12 2
2 2 13 1
3 2 14 3
4 4 15 3
5 2 16 3
6 3 17 4
7 2 18 2
8 2 19 531
9 3 20 132
10 2 21 34
11 3

© MHOO, 2011 r.

Ne zaganna OtBeT Ne samanusa OTtBer
1 3 12 1
2 3 13 4
3 3 14 4
4 2 15 4
5 3 16 1
6 3 17 4
7 3 18 4
8 1 19 425
9 2 20 331

10 3 21 23
11 2
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