MpoeKT NoAroToBrieH K o06LwecTBeHHO-NpodeccCMoHanbHOMy
obcyxaeHuo

TocynapcrBennas (utorosas) arrecramust 2014 roga (B HOBo# Gopme)
o ®M3UKE ob6yuaromuxcs, OCBOUBIINX OCHOBHBIE 00111€00pa3oBaTeIbHbIC
HPOrpaMMBbl

JleMOHCTpPallMOHHBIN BAPHUAHT
KOHTPOJIbHBIX U3MEPUTENIbHBIX MAaTEPUAJIOB JJIsl IPOBEACHUS
B 2014 roxy rocyaapcTBeHHOM (MTOTOBOI) aTTecTalluu
(8 HOBO# popme) mo PU3UKE obyuaromuxcs, 0CBOUBIINX
OCHOBHBIE 00111€00pa30BaTeIbHbIe IPOrPaMMbl OCHOBHOT'O
o0mero oopa3oBaHus

noxarorosiieH deepanbHBIM rOCy1apCTBEHHBIM OFOPKETHBIM
. HAyYHBIM YUPEXKICHUEM .
«OEJJEPAJIBHBIM UHCTUTVYT ITEJAT OI' MUECKUX U3MEPEHUI»
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JeMoHCTpalMOHHBII BAPUAHT
KOHTPOJIbHBIX H3MEPHUTEJIbLHBIX MaTepHAJI0B JJisl npoBedeHust B 2014 roay
rocy1apcTBEHHOI (UTOroBoii) arrecTanuu (B HoBO# (popme) no PU3UKE
o0y4aruuxcs, 0CBOMBIINX OCHOBHBIE 0011e00pa30BaTeIbHbIEe IPOIPAMMBI
OCHOBHOI0 00111er0 00pa3oBaHuA

IlosicHeHHe K 1€MOHCTPALIHOHHOMY BAPDHAHTY

IIpu o3HaKoMIIeHMH C JEMOHCTpPaUUOHHBIM BapuaHToM 2014 r. ciexyer
UMeTh B BHIY, YTO 3aJaHMs, BKIIOYEHHBIC B JCMOHCTPAI[MOHHBIN BapHaHT, HE
OTpa)kaloT BCEX JJEMEHTOB COACP)KAHMSA, KOTOpble OYyIOyT HpOBEPSTHCS C
nomo1nbio BapuantoB KUM B 2014 r. [TonHbIi nepeueHs 371€MEHTOB COJEPKaHus,
KOTOpBIE MOTYT KOHTpOJHMpOBaThcsi Ha odk3ameHe 2014 r., mpuBenéH B
KomudukaTope DICMCHTOB COJCPKAHUS  DK3aMCHAI[MOHHON  paboTBl  JuIs
BBIMYCKHUKOB X KkiaccoB o001ieo0pa3oBaTeibHbIX YUPSKICHUH 10 (U3MKE,
pa3MemEHHOM Ha caite: www.fipi.ru.

JIeMOHCTpaIrMOHHBIA BapHaHT NpeTHa3HadeH JUIs TOTO, YTOOBI JaTh
BO3MOXKHOCTh JIIOOOMY YYacCTHMKY 5K3aM€Ha U IIHUPOKOH OOLIECTBEHHOCTH
COCTaBHUTh NPEACTABICHWE O CTPYKType OK3aMEHAllMOHHOH paboThl, YHCiIe U
dopme 3amaHMii, a Takke 00 WX YpOBHE CIOXHOCTH. IIpuBenéHHBIC KpHTEpPHU
OLICHWBAHUS BBHINOJHEHUS 3aaHUH C pa3BEPHYTHIM OTBETOM, BKIIIOUEHHBIC B
JIEMOHCTPALMOHHBII BapuaHT 5K3aMEHALMOHHON pPabOTHI, MO3BOJAT COCTaBHTh
MpeacTaBieHne 0 TPeOOBAaHUAX K ITOJHOTE W MPAaBUIIBHOCTH 3aIUCH Pa3BEPHYTOTO
OTBETA.

DTH cBeleHHs IAIOT BBITYCKHHUKAM BO3MOXKHOCTH BBIPa0OTATh CTPATETHIO
MOJTOTOBKH K CAaye dK3aMeHa 1o Qpu3uKe.
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JemMoHcTpannonubiii Bapuant 2014 roga

HNHcTpyKkuus no BbINOJIHEHUIO PadoThI

Ha BbImoiHeHHE SK3aMEHAMOHHON paboThl O (M3MKE OTBOMUTCS 3 Yaca
(180 MunyT). PaboTa cocTouT U3 3 YacTeil, BKIIOYAIOIINX B ce0sl 27 3aaHHid.

Yacte 1 comepxut 19 3amanmii (1-19). K kaxmomy u3 nepBoix 18 3aganunit
MIPUBOJIUTCS YETHIPE BapuaHTa OTBETA, M3 KOTOPBIX TOJIBKO OJMUH BepHBIA. OTBET
Ha 3ajanue 19 yactu 1 3amuceiBaeTcs Ha OaHke Ne 2.

Yacte 2 comepxur 4 3amaHusi ¢ KpatkuM otBetoMm (20-23). OTBeThl Ha
3amaHus dYactel 1 ©M 2 yKaxuTe CHavala Ha JHCTaX C  33JaHdsAIMU
9K3aMEHAIOHHON paboThl, a 3aTeM nepeHecute B Omank Ne 1. Ecnu B 3amannu
B Ka4eCTBe OTBETa TPEOYeTCs 3amucaTh MOCIe0BATEILHOCTD TU(P, PH MEepeHOCce
OTBeTa Ha OJNIaHK CIEAYeT yKa3aTh TOJIBKO 3Ty IOCIEI0BATENFHOCTD, 03 3aIsThIX,
poOeIoB U MPOYNX CUMBOJIOB.

Yacte 3 comepxur 4 3agaHus (24-27), Ha KOTOphle CleAyeT MAaTh
pa3BépHyThIl OoTBeT. OTBETHI Ha 3a/IaHUs YaCTH 3 3aMUCHIBAIOTCS Ha OnaHke Ne 2.
3aganne 24 OKCHEPUMEHTAJIbHOE, W Ui €ro BBHIOJHEHUS HEOoO0XOIUMO
BOCIIONI30BATHCS JTA0OPATOPHBIM 000PYAOBAHHUEM.

[Ipu BBIYMCICHUAX pa3peliacTcsl KCIOJIb30BaTh HEMPOTrpPaMMHUPYEMbIN
KaJIbKYJIATOP.

[Ipu BhImOoMHEeHMM 3amaHuii Bbl MoOXeTe MOIb30BaThCA YEPHOBHKOM.
O6pamaem Bame BHMManue Ha TO, 4YTO 3alUCH B YEPHOBHKE HE OyIyT
YUUTBIBATHCS TIPU OLICHUBAHUH PaOOTHI.

CoBeTyeM BBINOJHATH 33JJaHUs B TOM TMOPSJIKE, B KOTOPOM OHH JaHbl. Jljist
HKOHOMHUH BPEMEHH IMPOIyCKaiTe 3a1aHre, KOTOpPOoe He YAa&Tcs BBIOIHHUTE CPasy,
U MEpexoauTe K chenyromieMy. Eciu mocie BbIMOTHEHUs Bcel paboTel y Bac
ocTaHeTcs BpeMsi, Bbl cMOXkeTe BEpHYThCSI K MPOIYIIEHHBIM 33aHUSIM.

Bamnel, momyueHHele Bamu 3a BBHINONHEHHBIE 3aJaHHsl, CYMMHUPYIOTCS.
IMocTapaiiTech BBITIOJIHUTH KaK MOXHO OOJIbIIE 33aJaHWil M HaOpaTh HaUOOIbIEe
KOJIMYECTBO OaJIJIOB.

Kenaem ycnexa!
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Hrxe mpuBeeHs! ClipaBOYHbIC JaHHBIE, KOTOPBIE MOTYT IMOHAI00UThCs Bam mpu
BBITIOJTHEHUH PAa0OTHL

}Iecsnn'mue IMPUCTABKH

HaumenoBanue Obo3HayeHne MHOXHTENIb
rura r 10°
Mera M 10°
KHIJIO K 10°
reKTO r 10°
CaHTH c 10°°
MUJUTH M 10°°
MHKpPO MK 10°°
HaHO H 10°°
KoHcTaHThI
M
YCKOpeHHe CBOOOTHOTO MaJeHNS Ha 3eMIIe g=10 —
c
11 H- M2
TpaBUTALIOHHAS TIOCTOSIHHAS G=6710" —
KT
¢ M
CKOpOCTh CBETA B BaKyyMe c=310" —
c
9JIEMEHTApHBIN DIEKTPUUESCKUH 3apsij e=1,610" Kn
IlnoTHOCTH
KT KT
OCH3UH 710 — JpeBecHHa (CocHa) 400 —
M M
KT KT
CIUPT 800 — napadua 900 —
M M
KT KT
KEPOCUH 800 — e 900 —
M M
KT . KT
Macjo MalIMHHOE 900 — ATIOMUHHN 2700 —
M M
KT KI'
BOJA 1000 — MpaMop 2700 —
M M
KT KT
MOJIOKO II€JIbHOE 1030 — IIUHK 7100 —
M M
KT KT
BOJIa MOpCKast 1030 — CTallb, JKEJIe30 7800 —
M M
KI' KI'
TITUIEPUH 1260 — Menb 8900 —
M M
KT KT
PTYTh 13 600 — CBHUHEI] 11350 —
M M
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YaeabHas Yacrs 1
.. JIES TETIoTa 6 Jox Ilpu evinonnenuu 3ad0anuii ¢ 6vioopom omeema (1-18) u3 uemwipéx
TEIIOEMKOCTh BOIbI | 4200 ——— 2,3-10° — N
kr-°C napooOpa3oBaHHs BOJIBI KT nPeoI0NHCEHHbIX 6apUAHMOG eblbepume 00UH gephulil. B dranke omeemog Ne 1
i B — I nocmaevme 3HAK «X» 6 K1emouKe, HOMep KOMOpPOi cOOmeemcmeyem Homepy
TEIIOEMKOCTh IV s Jhx
2400 ——— napooOpa3oBaHHs 9,0-10° —/— svlOpannozo Bamu omeema.
cnmpTa kr-°C cnnpTa KT
P [apuk paBHOYCKOPEHHO CKATHIBACTCS MO HAKIOHHOW TUIOCKOCTH W3 COCTOSIHUS
TemnoéMKocTh bna | 2100 remnora 2,5-10* AL nokos. HayaneHoe TONOMKEHHE IApHUKa U eTo MOJIOKEHHS Yepe3 KaXAyIo CEeKYHIY
kr- C [LIaBJICHHA CBUHIA Kr T0CJIe HAYasIa ABUKEHMS I0KA3aHbl HA PUCYHKE.
TEIUI0OEMKOCTh 920 DS TEIUIOTA TIaBIICHHUS 78.10* Jx
AIIOMUHUS kr-°C CTau ’ KT
N Jox TEIUIOTA IJIaBJICHUS 4 DK &%M
TeroémMKocTh ctanu | 500 —— 5,9-10" —
kr-°C oJ0Ba KT
" M K
TEII0EMKOCTh 1uHKa | 400 —°C TEIUIOTA IIABJICHHUS JIbJIa 3,3~105 I[—
K K 3a 4eTBEPTYIO CEKYHy OT Havyasia JBIDKCHHS MIAPUK TPOUIET My Th
TemoéMKocTs Mequ | 400 ——— TCIIOTA CropaHHs 2,9-107 I[_)x
- °C crmpra ’ o 1) 60 cm 2) 70 cm 3) 90 cm 4) 160 cm
. o TEIIOTa CrOpaHus K
TEII0EMKOCTh 0J10Ba | 230 ——— P 4,6-10 LY 11 400 o C
kr-°C KepOoCcHHa KT apuK Maccou I MOJBEIIEH HAa HEBECOMOW HHUTH K MOTONKY Judra. Cuna
- HaTsDKeHus: HUTH Oonbiie 4 H B MoMeHT, koraa Tugt
TEIIOEMKOCTh 130 JIDS TEIUIOTa CrOpaHus 4.6-107 Jx ’ A b
CBUHIA kr-°C OeHsnHa ’ KT 1) nBuXeTcs paBHOMEPHO BBEPX
TETIOEMKOCTD 420 JIES 2) moxoutcs
OpOH3BI kr-°C 3) HayMHaeT NOAbEM
4) Ha4yMHAeT CILyCK
TemnepaTrypa ILIaBJIeHHS Temneparypa KuneHus
o ]
CRMHTA 327 °C BOAR! 100 °C Teno NBHKETCA B TONOKHUTENLHOM Harpasnenun ocu 1y, HA
o e}
onosa 232 °C cimpTa 78 °C Ox. Ha pucyHke npejcTapieH rpadyK 3aBUCUMOCTH OT )
JIb1a 0°C BPEMEHU ¢ AJI1 MPOEKIUH cuibl F,, AeicTByromel Ha !
TeJno. !
v OM - MM> 20 °C B untepBane Bpemenu ot 0 10 5 ¢ IpoeKus UMITYIbca :
AeJbHOE JJIEKTPUYECKOE CONIPOTUBJICHHE, T (HpI/I ) Tena Ha ock Ox 0 5 10 tc
cepedpo 0,016 HUKEIUH 0,4 1) He u3MenseTCA
Mellb 0,017 HUXpOM (CILIaB) 1,1
= M
QIIOMUHUN 0,028 bexpaib 1,2 2) yBeJIUYUBAETCSA HA 5 KT - ’
KEIEe30 0,10
M
3) ysemnuuBaeTcs Ha 10 kr-—
c
HopmasbHble yesiousi: gasienne 10° ITa, Temmepatypa 0 °C
M
4) yMeHbUIAeTCA Ha S KT - —
c
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ITpumepoM NpoJ0AbHOM BOJIHBI SABISETCS

1) 3ByKOBas BOJHA B BO3IyXE
2) BOJIHA HA MOBEPXHOCTH MOPSI
3) paaMoBOJHA B BO3IYyXE

4) cBeToBas BOJHA B BO3IyXe

IHap 1 nocnenoBaTenbHO B3BEUIMBAIOT HA PhIYAKHBIX BECAX € IIAPOM 2 U IIApoM 3
(puc. a u 0). I 00EMOB MAPOB CHPaBETUBO COOTHOMICHUE Vi = V3 < V).

2

a 0
MakcuMalIbHYH0 CPETHIOK MJIOTHOCTh UMeeT(-k0T) 1ap(-bi)

1 2) 2 3) 3 4) 1u2

Bbpycok maccoit 100 r HaxoaUTCsl Ha TOPU30HTANBHON noBepXHOCTH. Kakyro cuiy,
HAIIPaBIEHHYI0 TOPH30HTAIBHO, HY)KHO INPHIOXKHUTE K OpYyCKy, 4TOOBI OH MOT

M
JIBUTATbCSA C YCKOPEHUEM 20—2? Koa¢pdumment tpeHus Mmexnmy OpyckoM u

HOBEPXHOCTHIO paBeH 0,1.

1) 0,1 H 2) 03H 3) 0,6H 4) 02H
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OTKpHITEIA cOCyZ 3armoiHeH Bomod. Ha xakoM pHCyHKe NpaBMIBHO H300pa)eHO
HaIpaBJIeHUe KOHBEKIIMOHHbIX IOTOKOB IIPU IPUBEIEHHON CXeMe HarpeBaHus?

HJ’I}I OIIPCACIICHUA yHeHLHOﬁ TCIJIOTBI CrOpaHUs TOIJIMBA H606XOI[I/IMO 3HATh

1) sHepruio, BBIJENHWBIIYIOCA MNP IIOJHOM CrOpaHMH TOIUIMBA, €ro O0BEM U
HaydalbHYIO TEMIIEPATYPy

2) BHEpPrulo, BBIIEIUBIIYIOCS IPU I1OJIHOM CTOPAHUU TOILUIMBA, U €r0 Maccy

3) oSHepruro, BEIACIUBIIYIOCS TIPH IIOJIHOM CTOPaHUH TOILIHNBA, ¥ €0 IUNIOTHOCTh

4) yHoenpHYIO TEIIOEMKOCTh BEIIECTBA, €r0 Maccy, HadadbHYI0 M KOHEYHYIO
TEeMIIEPaTypbl

II‘ Ilpn HarpeBaHMM W NOCIEAYIOIIEM IUIABICHHH KPHUCTAIIMYECKOTO BEIIECTBA
Maccoii 100 T u3Mepsn ero TeMmneparypy M KOJHMYECTBO TEIUIOTHI, COOOIEHHOE
BellecTBy. JlaHHble u3MepeHMH npexacTaBiaeHbl B Buae Tabmuuel. Ilocneanee
U3MEpeHHe COOTBETCTBYeT OKOHYAHHIO Tporecca IapineHus. Cuuras, 4TO
HOTEePSIMH  SHEPTHM MOXKHO IIpeHeOpedb, OINpEeAeNUTe YHENbHYI0 TEeIIOTY
IUIaBJICHUS BELIECTBA.

0, kIl 0 [24[48]72]96] 12
1,°C 50 | 150 [ 250 | 250 | 250 | 250
1) 480 XA% 2) 600 SABK 3) 120 MK 4) 72 KK
KI KI KI KI
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K  He3apshKeHHOMY  W30JMPOBAaHHOMY  MHpPOBOJAHMKY AB  mpuOmusuiu
M30JIMPOBAHHBINA OTPUIIATENHHO 3apsHKEHHBIN MeTalmudeckuil map. B pesynbrare
JIUCTOYKH, MOJBEIICHHBIE C IBYX CTOPOH IPOBOJHUKA, Pa30LLINCh HA HEKOTOPBIN

yroi (CM. PUCYHOK).
i | 1 |

Pacripenenenne 3apsana B mpoBoxHuke Ab mpaBuibHO H300paskeHO Ha PUCYHKE
b 3
A - a> b
D
— 5 A CI_T;i b

Ha pucynke npuBemeHa  crombuaras 1, A
muarpamma. Ha Heit npencrasienst 3uadenuss 101

A

'Y
'Y

cuibl TOKa B ABYX mnpoBoaHukax (1) u (2) -

OJIMHAKOBOTO  compoTuBieHus. CpaBHUTE 8

3HaueHuss paboTel TOoka A; W A, B 3THX 6_

MPOBOJIHUKAX 38 OJIHO U TO JKE BPEMsl.

1) 41=4, 4r

2) A1=34, 2:

3) 94 |:A2 |

4) 3A1 :Az 0 L d
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HB& NnapajjyicJIibHO PACIIOJOKCHHBIX IPOBOAHUKA MNOAKIIOYWIN TapalJICIbHO
K UICTOYHHKY TOKa.

Hanpagienne 5IEKTPUYECKOrO TOKA W B3aUMOJIEHCTBHE MPOBOJHHKOB BEPHO
n300pakeHbI Ha PUCYHKE

1) 2) 3) 4)

Ha pucynke uzo0paxeHsl ontudeckas ock OO TOHKOW JIMH3BI, IpeaMeT 4 1 ero
n3o0paxeHnue A;, a TakkKe XOA IBYX JydeH, ydacTBYIOIIUX B (OPMHUPOBAHUU
HU300paKeHUSI.

CornacHO pHCYHKY (DOKyC JIMH3BI HAXOAUTCS B TOUKE

1) 1, npuuém THH3a SBISIETCS COOMPAOIIEH
2) 2, npu4éM JUH3A SBISIETCS COOMPAIOIIEH
3) 1, npuuém InMH3a SBISIETCS PacCEUBAIOIICH
4) 2, npuyéM JMH3A SBIIIETCS PACCCHBAIOILCH
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B cerb ¢ Hanpsbxenuem 120 B nocnenoBaTenbHO ¢ JaMIONW BKIIOUEH PEOCTar.
Hanpspkenue Ha peoctare 75 B. KakoBo conpoTuBiieHHe JIaMIIbl, €CIM CUJIAa TOKA
B LlenH paBHa 12 A?

1) 6,250m
2) 10 Om

3) 3,75 Om
4) 13,75 Om

Ucnonwe3zys ¢parment Ileproguueckoil CUCTEMBI XHUMHYECKHUX DIIEMEHTOB,
MIPeACTaBICHHBI HA PHCYHKE, ONPEACINTE, NU30TOI KAKOTO dJIeMEHTa 00pa3yercst
B pe3yNIbTaTe IEKTPOHHOTO OeTa-paciiasa BUCMYTA.

79 Au 80 Hg 81 TI 82 Pb 83 Bi 84 Po 85 At 86 Rn
305010 Pryrs| Tammit| Csunen| Bucmyi| Iononwmii| Actarun Panon
197 200,61 204,39 207,21 209 [210] [210] [222]

1) wu3oron cBHHIA
2) H30TOMN TaJUIUS
3) H30TOI MOJIOHUS
4) wm30TOMN acTaTWHA

Ilena neneHust M mpenen W3MEpeHHs AWHAMOMETpa (CM. PUCYHOK) m

PaBHBI COOTBETCTBEHHO %

1) 1H,4H

2) 4H,1H 0 0

3) 0,5H,4H I

4) 0,5H,5H T
2——2
3—73
Ent]

)
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Ilpouumaiime mexcm u evtnoanume 3adanus 17-19.

MoJsHuSA ¥ TPOM

ATMOc(hepHOE ITEKTPUIECTBO 00pa3yeTcss M KOHIEHTPHUPYETCs B 0OIaKax —
00pa30BaHMAX M3 MEJKHX YacTHIl BOJBI, HAXOMAIICHCSA B JKHUIKOM HIN TBEPIOM
cocrosHuu. Ilpn npoGneHMM BOASHBIX Kamedb M KPUCTAIOB JIbAA, IPHU
CTOJIKHOBEHMSX HMX C HOHAMH aTMOC(EpHOTO BO3IyXa KpYIHBIE KaIld |
KPHUCTAIB TPHOOPETAIOT W30BITOUHBIM OTPHIATENBHBIN 3apsa, a MEJKHe —
MOJIOKUTENBHBINH. BOoCXO/IINe OTOKH BO3/IyXa B TPO30BOM OOJIaKe IOJHUMAIOT
MeJIKHEe Kalli M KPUCTAJUTBl K BEpLIMHE 00JaKa, KPYIHBIE Kalld U KPUCTAJJIBI
OITyCKAarOTCS K er0 OCHOBAHHIO.

3apshkeHHbIe O00Naka HABOIOAT HA 3EMHOM TOBEPXHOCTH TMOA COOOHU
IIPOTHUBOIIOJIOXKHEIH 110 3HAKY 3apsn. BHyTpu obnaka u Mexmy obmakoM u 3emiuéi
co3maéTcss CHIIBHOE DJIEKTPHYSCKOE IMoJIe, KOTOPOE CIIOCOOCTBYET HOHH3AIINH
BO3/lyXa M BO3HMKHOBEHHUIO MCKPOBBIX Pa3psloB (MOJHMH) Kak BHYTpH oOJaka,
TaK U MEX]y 00JIaKOM U TIOBEPXHOCTHIO 3eMJTH.

I'poM BO3HHKAeT BCIICICTBHE PE3KOTO PACHIMPEHHs BO3MyXa MPH OBICTPOM
MOBBIIICHUHN TEMIIEPATyPhI B KaHAJIE Pa3psiia MOIHHH.

Benplimky MOTHUYM MBI BUAUM IPaKTHYECKH OJHOBPEMEHHO C Pa3psiioM, TaK
KaK CKOPOCTh PAacHpOCTpaHeHHs cBeTa oueHb Benmuka (3-10° m/c). Paspsin MomHum
mimtes Beero 0,1-0,2 c.

3BYK pacnpocTpaHseTcs 3HaYNTEIbHO Me/UIeHHee. B Bo3ayXxe ero ckopocTsb
paBHa npumepHo 330 M/c. Uem nmasbliie OT HAC MPOM3OWIEN pa3psii MOJIHUH, TEM
JUTMHHEE Tay3a MEXIY BCIBIIIKOH CBETa W T'POMOM. [ pOM OT OYEHBb NalEKUX
MOJIHHH BOOOIIIE HE JOXOJHT: 3ByKOBast SHEPIHs PACCEMBACTCS U MOTIIONIACTCS 1O
nytd. Takve MONHUM Ha3bIBAIOT 3apHUMIAMU. Kak mpaBuio, TpoM cCibIIeH Ha
paccrosiHum 10 15-20 KUJIOMETPOB; TaKMM 00pa3oM, €cii HAOII0JaTeNb BHIHUT
MOJIHHIO, HO HE CJBIIMT TPoMa, TO Tpo3a HAXOAHWTCS HA PACCTOSHHU Oolee
20 KUIIOMETPOB.

I'pomM, compoBOXKIAIOIINIT MOJTHUIO, MOXKET JJUTHCS B TEUCHUE HECKONBKHUX
cexyH. CymecTByeT IBe MPUIHHBI, OOBICHIIONINE, IT0OYeMy BCIEH 3a KOPOTKOH
MOJIHUEH CIbImaTcs Oojiee WM MEHee JONTHe packaThl IpoMa. Bo-TepBBIX,
MOJIHUSI IMEET OYEHb OOJIBIIYIO JUIMHY (OHA U3MEPSIETCS KMJIOMETPAMHU), TTOITOMY
3BYK OT Pa3HBIX €€ y4YacTKOB JOXOOUT 10 HaOmiomatens B pa3Hble MOMEHTHI
BpeMeHH. Bo-BTOpBIX, TPOUCXOOUT OTpakeHWE 3ByKa OT OOJNAKOB W TYy4 —
BO3HHKaeT 7X0. OTpaxeHHeM 3ByKa OT OOJAKOB OOBICHSCTCS IPOHCXOJIICEe
MHOTJIa YCUJICHUE T'POMKOCTH 3BYKa B KOHIIE 'POMOBBIX PACKaTOB.
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Juist Toro 4ToOBl OIEHWTH, MPHUONMKASTCS K HAM Ipo3a WM HET, HE0OXOAUMO
U3MEPUTH

1) Bpems, COOTBETCTBYIOIIEE IIay3e MEXIy  BCIIBIIIKOH

COIIPOBOXAAOIINMHA et packaTaMu rpomMa

MOJIHUHA u

2) BpeMs MeXIY IBYMs BCIBIIIKAMH MOJHHUH

3) BpeMs OBYX IIOCIENOBATEIBHBIX IAy3 MEXAY BCHBIIKAMA MOJHUH H
COIIPOBOXKJAIOIUMHU UX packaTaMH rpoMa

4) BpeMms, COOTBETCTBYIOIEE ATUTEIBHOCTH packaTa rpomMa

Kakoe(-ue) yrBepxkaenue(-s1) crpaBeyinBo(-bi)?

A. I'poMKOCTB 3ByKa BceT/ia 0cIabeBaeT B KOHIIE TPOMOBBIX PacKaToB.

b. M3MepsieMblil UHTEpBal BPEMEHM MEXKAy MOJHUEH U CONPOBOXKAAIOIIUM €&
IPOMOBBIM PAcKaTOM HUKOI/a He ObIBaeT Oosee | MUH.

1) Tompko A
2) Ttonbko b
3) uA,ub
4) an A, vu b

Ilpu evinonnenuu 3a0anusn 19 ¢ pazeépuymsim omeemom ucnoav3yiime 0a1aHK
omeemos Ne 2. 3anuwiume crhauana Homep 3a0aHUA, A 3amMeM OMeen HA Hez2o.
Honnwslit omeem 0013cen cooeprcamy He MOJIbKO OMEen HA 60NPOC, HO U €20
pazeépuymoe, 102u4ecKu céA3annoe 000cHosanue.

Kak HampaBneH (CBepXy BHU3 WIM CHHM3Y BBEPX) SJICKTPUYECKHH TOK pa3psia
BHYTPHOOIAYHOW MOJIHUH TIPH MEXaHU3ME DJIEKTPHU3AlUH, ONHCAHHOM B TeKcTe?
OTBET MOSCHUTE.
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Yacrtp 2

Omeemom K 3a0anuam 20-23 aensemcsa nociedo6amenbHOCHb yugp, Komopbole
cnedyem 3anucamv 6 OnaHK omeemoé Ne 1 cnpasa om Homepa
coomeemcmeyouie20 3a0anus, HAYUHAA C Nepeoll Kiemouxu, 0e3 npoodenos,
3anamelx u_Qpy2ux O0ONONHUMENbHLIX cumeonos. Kasxcowiii cumeon nuwiume
6 0MOenbHOIl K1emoyuKe 8 COOMEEMCmEUU ¢ NPUBEOEHHBIMU 00pa3uamu.

YcraHOBHTE COOTBETCTBHE MEXKIY (PU3HYCCKHMH BEIHYHHAMH U MPUOOpaMH Uis
W3MEpPEHHS ITUX BEINYHH.

K kaxmo#l MO3WIMHU MEepBOro CTOJOIA MOAOEPUTE COOTBETCTBYIOLIYIO IO3UIHIO
BTOPOTO W 3alMIIUTEe B TaONWIly BBIOpaHHBIE HUQPBI MOA COOTBETCTBYIOIIUMHU
OyKBamH.

OUBNYECKUE BEJIMUYMHBI IMPNBOPBI
A) cuia 3IIeKTPHYECKOrO TOKa 1) ommerp
B) snekTpudeckoe HalpsKeHUE 2) BOJIBTMETP
B) snexrpudeckuil 3apsia 3) ammepmeTp
4) 2JIeKTpoMeTp
5) MaHOMeETp
A b B

OTBeT:

[Myns mpommia Mo TOPHU3OHTANM CKBO3b (haHepHYl0 MwuIIeHb. Kak mpu 3TOM
W3MEHWJIACh KMHETUYECKasl, MOTCHLMANbHAs U BHYTpeHHss 3Heprus mynu? Jls
KOKIOW (HU3MYECKON BEIMYMHBI OMNPEICIINTE COOTBETCTBYIOLIMHA XapakTep
W3MEHEHUSI.

3anuiuTe B TaOIUIy BHIOpaHHBIE HMUGPBI U KKAOH (QU3NYECKOW BEIUYMHBI.
I{udpsl B 0OTBETE MOTYT MOBTOPSITHCS.

OUBNYECKAA BEJIMYNHA
A) KuUHeTHYecKas SHeprus

XAPAKTEP UBMEHEHUWA
1) yBemuuumiach
b) noreHuuanbHas SHEPrus 2) yMEHbIIWIACh

B) BHyTpeHH:S 5Heprus 3) He M3MEHMITACh

A b B

OTBeT:
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Ha pucyHke mpencTtaBieH rpaduk 3aBUCHMOCTH TEMIIEPATYPhI ¢ OT BPEMEHHU T,
[IOJIyYeHHBII TIpPU  paBHOMEPHOM HarpeBaHWM BELIECTBA  HarpeBaTelleM
[IOCTOSTHHOM MOIMHOCTH. [lepBOHAa4YalbHO BEIIECTBO HAXOAWJIOCh B TBEPAOM
COCTOSIHUM.

T, C

Vcrions3yst maHHBIE TpadiKa, BEIOEPHUTE U3 MPETIOKEHHOTO MIEPEIHS 08@ BEPHBIX
YTBEPXKICHUS. YKaKUTE UX HOMEpa.

1) Touka 2 Ha rpaMKe COOTBETCTBYET KHUIKOMY COCTOSHUIO BEILECTBA.

2) BHyTpeHHSs 3Heprus BElECTBa MPU IEPEXOJE U3 COCTOSHUS 3 B COCTOsIHME 4
YBEIMYUBACTCS.

3) VnaenpHas TEIIOEMKOCTh BELIECTBA B TBEPIOM COCTOSHHU PaBHA yICIbHOW
TEIIOEMKOCTH 3TOTO BEIECTBA B )KUIKOM COCTOSHHUHU.

4) HcnapeHue BelIeCTBa MPOUCXOJUT TOJIBKO B COCTOSIHUSIX, COOTBETCTBYIOIIUX
TOPHU30HTAIBHOMY y4YacTKy rpaduka.

5) Temmepatypa ¢, paBHa TeMIlepaType IJIaBIeHHs JaHHOTO BELIECTRa.

Otser: | |
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Y4uTens mpoBEN OMBITH ¢ MPUOOPOM, TpeIoKeHHbIM [Tackanem. B cocymsl, 1HO
KOTOpBIX HMEET OJUHAKOBYIO IUIOLIAJb M 3aTSHYTO OJMHAKOBOW pEe3MHOBOM
TUIEHKOW, HAJIMBAETCS XXUIKOCTh. JIHO COCYIOB MPH 3TOM HpOrHOaeTcsi, U €ro
JBIDKEHHE nepenaéres crpenke. OTKIOHEHUE CTPEIKH XapaKTepusyeT Cuily, ¢
KOTOPOM KMJIKOCTb JaBUT Ha JHO COCY[a.

VYcnoBus mpoBedeHUS ONBITOB M HaOmiogaeMbele  MOKasaHWsl — mpuOopa
NIPEACTABJICHBI HA PUCYHKE.

OmnbrTer 1-3.
B cocypl pa3Hoii (opMbI HATTMBAIOT BOLY, MPUIEM BBICOTA CTONI0A JKUIKOCTH BO BCEX OMBITAX
OJINHAKOBA

Beibepute W3 IOPEeANOKEHHOTO IEPEYHS 064  yTBEPXKICHHSA, KOTOpPHIE
COOTBETCTBYIOT pe3yiIbTaTaM IpPOBEAEHHBIX SKCIIEPUMEHTANBHBIX HaOIFOCHUH.
VkaxxuTe ux Homepa.

1) Tlpu yBenuueHUM BBICOTHI CTOJIOA JKUAKOCTH €€ NaBJICHHE Ha JHO COCyna
YBEJINYHBACTCSL.

2) Cwuna aaBiieHUs BOJBI Ha JTHO COCYIOB BO BCEX TPEX OIBITaX OJAMHAKOBA.

3) HaBJ’ICHI/IC, C03J1aBacMO€ JXKHUJIKOCTbKO Ha AHO COCyaa, 3aBUCHUT OT IUIOTHOCTH
KUOKOCTH.

4) Cwuna naBieHuUs )KUJKOCTH Ha THO COCY/a 3aBUCHUT OT ILIOLIA/IX JHA COCY/a.
5) [aBneHue, co3qaBacMoe BOJOW Ha JTHO COCY/a, HE 3aBUCUT OT ()OPMBI COCY/1a.

Orser: | |

He 3a06y0vme nepenecmu omeemul na 3aoanusn 1-18 u 20-23 ¢ 6nanx omeemos

Ne 1.
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Yacrtp 3

/Jna omeema na 3adanua wacmu 3 (3a0anusn 24-27) ucnonwv3yitme 0O1aHK
omeemos Ne 2. 3anuwiume crhauana Homep 3A0aHUsA, A 3amMeM OMeen HaA Hezo.
Omeembul 3anucvléaiime 4émKo u pazoopuueo.

Vcrions3ys peluar, Tpu rpysa, IITaTHB ¥ JUHAMOMETP, COOEPUTE YCTaHOBKY IS
UCCIIEIOBAHUS paBHOBECHS pblyara. Tpu rpysa MoABEChTE ClI€Ba OT OCU BPALICHUS
phIuara CleIyromuM o0pa3oM: ABa Ipy3a Ha PacCTOSHHM 6 CM M OJUH Ipy3 Ha
paccrosHum 12 cM oT ocu. Ompenenute MOMEHT CHIBI, KOTOPYIO HEOOXOIUMO
IPUIOXKUTh K IPaBOMY KOHIly pblyara Ha pacCTOSHUU 6 CM OT OCU BpAaLICHUS
pbluara Ans TOro, 4roObl OH OCTaBajcsi B PABHOBECHMHM B TOPHU30HTAIBHOM
HOJNOKEHUH.
B Oxanke oTBETOB:

1) 3apucyiiTe cxemy 3KCIIepUMEHTAIBHON YCTaHOBKH;

2) 3anumute GopMyiy Il pacdéTa MOMEHTA CHIIBI;

3) yKaKHUTe pe3yabTaThl H3MEpEHHH PHIIOKEHHOH CHIIBI U JUTHHEI [UIeYa;

4) 3anuInnTe YUCIOBOE 3HAYEHHUE MOMEHTA CUIIBL.
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Cucrema olleHUBAHUS IK3aMEeHAIIMOHHOI padoThl N0 Qusnke
Yacrb 1

3a BepHOE BBITIOTHEHHE KaXI0T0 U3 3aMaHuii 1—18 BeIcTaBmstercs mo 1 6amy.

3aoanue 25 npeocmaensem codoii 6onpoc, Ha KOMOPbLL HEOOX00UMO Oamp
nucomennwtit omgem. Ilonnwiii omeem 0ondicen codepicamsv He MOALKO Omeem
Ha 60npoc, HO U €20 PazéépHynoe, 102UUECKU CéA3AHHOE 000CHOGaAHUe.

OnvH U3 JBYX OJUHAKOBBIX CIUIOIIHBIX JEPEBSIHHBIX OpPYCKOB IUIABAaeT B BOJE,
npyroii — B kepocuHe. CpaBHHTE BBITAIKUBAIOIINE CHIIBI, JCHCTBYIOIIME Ha
Opycku. OTBET MOsICHUTE.

Mna 3a0anuii 26, 27 Heodxo0umo 3anucamev NOJHOE peuteHUe, KlOUarOuiee
3anucy Kpamkozo ycnoseus 3adauu (/amo), 3anuce Qopmyn, npumeHneHnue
KOmMOpbIX Heo0X00uMo u O00CHAMOUHO O1A peuwleHUs 3a0auu, a makyice
MamemamuyuecKue npeodpaz0eaHus u pacyémel, npueodAUUe K HUCI080MY
omeemy.

JIBa cBUHIIOBBIX 11apa Maccamu m; = 100 r u my =200 T IBUKYTCSI HABCTpEUy APYT
M M

JIpyry co ckopoctsmMu U, =4 — u 0, =5 —. Kakylo KHHETHYECKYIO 3HEPIHIO
c c

OylyT UMETh HIAPHI TTOCTIE UX a0COTOTHO HEYIIPYTOro COynapeHus?

CKOJIBKO BPEMEHH NOTpedyeTcs 3JIeKTPHUECKOMY HarpeBaTellfo, YTOOBI JOBECTH
JI0 KHUIeHus1 2,2 Kr BOJbI, HayanbHas Temreparypa koropoit 10 °C? Cuna toka
B Harpesatese 7 A, Hanpsbkenue B cetn 220 B, KI1/] narpeBarens paBeH 45%.
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Ne 3apanus OTBeT Ne zapanus OTBeT Ne 3aganus OTBeT
1 2 7 1 13 2
2 3 8 2 14 3
3 3 9 4 15 3
4 1 10 2 16 3
5 3 11 3 17 3
6 2 12 1 18 2
Yacrtp 2

Kaxmoe u3 3amanmii 20-23 oueHmBaeTcs 2 OayutaMH, €CIIM BEpHO YKa3aHBI BCE
9JIEMEHTHI OTBeTa; | 0ayioM, eciy MPaBWIBHO yKa3aH XOTS OBl OJHMH DIIEMEHT
otBeta, 1 0 0aJIOB, €CJIM OTBET HE COJICPIKUT SJIEMEHTOB IPABUIILHOTO OTBETA.

Ne 3ajanus OtBeT
20 324
21 231
22 25<unmm>52
23 25<umm>52
Yactp 3

Kpurtepuu oneHnBaHus 3aJaHuii ¢ pa3BEPHYTHIM 0TBETOM
MoJsHuSA ¥ TPOM

ATMOc(hepHOEe 3NIEeKTPHUIECTBO 00pa3yeTcss W KOHIEHTPHPYETCS B oOmakax —
00pa30BaHMAX M3 MENKHX YaCTHIl BOJBI, HAXOMAIIEHCA B JKHUIKOM MIH TBEPIOM
cocrosHuu. Ilpu npoGneHMM BOASHBIX Kamleldb M KPUCTALIOB JIbJAad, IIPU
CTOIKHOBEHMSIX HX C MOHAMU aTMOC(HEpHOro BO3AyXa KpyNHBIE Kalllk H
KPHUCTAIIBl TPHOOPETAIOT W30BITOUHBIA OTPHUIATEIBHBIN 3apsm, a MEJIKHe —
MOJIOKUTENBHBINH. BocXosmmue NOTOKM BO3yxa B TPO30BOM OOJake ITOJHUMAIOT
MEJKHE Kalld U KPHCTaIbl K BEpIINHE oONaka, KPyMHbIE Kalik M KPUCTAJLIbI
OITyCKAarOTCS K €r0 OCHOBAHHIO.

3apsokeHHble O0Jlaka HaBOJAT Ha 3€MHOM IIOBEPXHOCTH MOA  CoOOM
MPOTHUBOIIONIOXKHBIH 110 3HAKY 3apsi. BHyTpu obnaka u Mexmy obrmakoM u 3emMuén
co3maéTcs CHIBHOE DJIEKTPHYECKOe IoJIe, KOTOpOE CIIOCOOCTBYET HOHH3AINH
BO3lyXa U BO3HMKHOBEHHUIO MCKPOBBIX Pa3psaloB (MOJHMH) Kak BHYTpHU oOJiaka,
TaK U MeXIy 00l1aKkOM U TIOBEPXHOCTBIO 3eMITH.
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I'poM BO3HHKaeT BCIEINCTBHE PE3KOrO pacIIUpeHHs BO3AyXa MNpu OBICTPOM
MOBBIIICHUN TEMIIEPATyphl B KaHAJIE pa3psiia MOJHHU.

Benplky MONTHUM MBI BUAMM HPAaKTHYECKH OJHOBPEMEHHO C Pa3psAoM, Tak Kak
CKOPOCTb PACIPOCTpaHeHHsi cBeTa oueHb Bermmka (3-10° wm/c). Paspsn momHuu
qmmutes Bcero 0,1-0,2 c.

3BYK pacrpocTpaHseTcsl 3HAYUTEFHO MEIJICHHee. B BO3ayxe ero ckopocTh paBHA
npumepHo 330 m/c. Uem panbliie OT HAC MPOU3O0IIEN Pa3psil MOJTHHUH, TEM JIJTHHHEE
raysa MEXIy BCIIBIIIKOM cBeTa W IpoMOM. ['poM OT OueHb JaleKuX MOJHUN
BOOOIIE HE JOXOIWT: 3BYKOBAsi SHEPTHS PAaCCEUBACTCS W IMOTIIOMIAETCS MO IMyTH.
Takye MOJHMM Ha3bIBalOT 3apHULAMM. Kak npaBuwiio, TpoM CIBIIIEH Ha
paccrosiHuM 110 15-20 KHUIOMETPOB; TaKMM 00pa3oM, eciid HaONoJaTesb BUAMUT
MOJIHHIO, HO HE€ CIBIIIUT TpoMa, TO T'po3a HAXOJHWTCS HAa PACCTOSIHUU Ooliee
20 KUIIOMETPOB.

I'poM, CONMpPOBOXKIAIOMIMM MOJHUIO, MOXET [UINTbCS B TEUCHHE HECKOIBKHUX
cexyna. CymiecTByeT Be MPUYMHBI, OOBSICHSIOMINE, TIOYEMY BCJeq 32 KOPOTKOH
MOJIHHEH CIbImaTcs Oojee WM MEHee JOJThe packaTel rpoMa. Bo-mepBbIX,
MOJTHHSI IMEET OYCHb OOJIBIIYIO JIMHY (OHA M3MEPSIETCS] KUITOMETPAMH), TIOATOMY
3BYK OT DPa3HBIX €€ y4YaCTKOB JOXOOUT 10 HaOmiofatens B pa3Hble MOMEHTHI
BpeMeHH. Bo-BTOpBIX, TPOMCXOOUT OTpakeHHE 3ByKa OT OOJNAKOB W TYy4 —
BO3HHKaeT 5X0. OTpaxeHHeM 3ByKa OT OOJAKOB OOBICHACTCS IPOHCXOJAIIEe
MHOTI'JIa YCUJICHUE I'POMKOCTH 3BYKa B KOHIIE 'POMOBBIX PACKaTOB.

Kak HampaBieH (CBepXy BHU3 WM CHH3Y BBEPX) DJJIEKTPUUECKHI TOK paspsia
BHYTPHOOIAYHOW MOJIHUH TPH MEXaHU3ME 3JICKTPHU3AIUHU, ONHCAHHOM B TeKcTe?
OTBET IOSICHUTE.

Oo0pa3en BO3MOKHOT0 0TBETa

1. CBepxy BHHU3.

2. CorigacHO ONHCAaHMI0O B TEKCTE BEpXHSAS dYacTh oONaka COAEPKHT
NMPEUMYIICCTBEHHO MCJIKME YaCTHIbl, UMCIOIIUC HM30BITOYHBIN ITOJOKHUTEIBHBIN
3apsi. BHH3Y o0siaka HaKaIUTMBAIOTCS KPYIHBIE YaCTHIIBI, MMEIOIINE U30BITOUHBIN
OTpI/IHaTCJ'IBHBIf/‘I 3apsna. 3a HaIlpaBJICHUC DJBJICKTPUYCCKOIO TOKa IPUHHUMACTCS
HanpaBJIeHUE JBIKCHHUS B IEKTPUUECKOM I10JIe, CO3[]aBaéMOM TOKOM, CBOOOTHOM
IOJIOXKHUTCIIBHO 3ap;m<eHH0171 YaCTHUILIBI.

CoaepxxaHue Kputepus Bajuibl
[IpencraBien npaBUIIBHBIA OTBET HA BONPOC, M MPUBEAEHO JI0CTATOUHOE 2
000CHOBaHUE, HE cojiepkKallee OMMnO0K
[IpencraBnen npaBUIBHBIA OTBET Ha IIOCTABIEHHBIH BOMPOC, HO 1

paccyXIeHus, TNPUBOJAIIME K OTBETY, MPEICTaBIEHbl HE B IOJTHOM
00BEME, WM B HUX COJICPIKUTCS JIOTHUECKUH HETOUET.

NJIn
[IpencraBneHsl KOPPEKTHBIE PACCYXKICHUS, IPUBOASIINE K IPaBUIBHOMY
OTBETY, HO OTBET SIBHO HE c(hOpMYIMPOBAH
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IIpencraBieHbl O0mME pPacCyKACHHSA, HE OTHOCSIIMECS K OTBETy Ha 0
MOCTaBJIEHHBIA BOIIPOC.

nim
OTBeT Ha BONPOC HEBEPEH HE3aBHUCHMO OT TOTO, YTO PACCYKICHUS
MIPAaBWJILHBI WM HEBEPHBI, WJIK OTCYTCTBYIOT

Maxcumanvrviii 6aun 2

Vcrions3ys peIuar, Tpu rpysa, IITaTHB ¥ JHHAMOMETP, COOEPUTE YCTaHOBKY A
HCCIIEIOBAHUS paBHOBECHS pbluara. Tpu rpysa MoABeChTE ClIe€Ba OT OCU BPALICHUS
pbIuara CleIylomuM o0pa3oM: ABa Ipy3a Ha PacCTOSHHM 6 CM M OJHH Ipy3 Ha
paccrostHum 12 cM oT ocu. Ompenenute MOMEHT CHIBI, KOTOPYIO HEOOXOIUMO
IPUIOKUTh K IPaBOMY KOHIly pblyara Ha PacCTOSHUU 6 CM OT OCU BpAaLICHUS
pbluara Ais TOro, 4yroObl OH OCTaBajCsi B PABHOBECHMHM B TOPHU30HTAIBHOM
MOJNOKEHUH.
B Oxanke 0TBETOB:

1) 3apucyiiTe cxemy 3KCIIepUMEHTAIBHON YCTaHOBKH;

2) 3anumute GopMyiy Il pacdéTa MOMEHTA CHIIBL;

3) yKaKuTe pe3yabTaThl U3MEPEHHH IPUIOKEHHOH CIIIBI U JUTMHEI [UIeYa;

4) 3amuUIINTe YUCIOBOE 3HAUEHHE MOMEHTA CHJIBI.

XapakrepucTuka 000pyA0BaHHA
HpI/I BBITIOJIHCHUN 3aJaHWs HCIOJb3YCTCSA KOMIUICKT O60pyZIOBaHI/I$[ Ne8 B

CoCTaBe:

Habopul 1abopamopnvle | Komnnexm «I'HA-nabopamopusy

Kommiekr Ne 8

e [ITaTHUB ¢ My(pTOH e mTaTuB ¢ MyQTOoi

e pbryar e pbryar

e Tpu rpy3a maccori mo (100 £2) r e Tpu rpy3a maccori mo (100 £2) r

e MHaMOMETp ILIKOJILHBII C PEJEIOM | ® JIMHAMOMETP IIKOJIBHBIN C MPeeIoM

u3mepenus 4 H m3mepenus 5 H (C=0,1 H)

(C=0,1H) e jmHedika jguuHOM 300 MM
e JmHelka aiauHol 200-300 MM ¢ MUUINMETPOBBIMU JIEJICHUSAMU

MHJUIMMETPOBBIMH JCJICHUSIMU

Buumanue! Tlpu 3aMeHe Kakoro-JIMO0 dJIeMeHTa 000pyI0BaHHS Ha aHAJIOTUYHOE C
JIPYTUMH XapaKTePUCTHKAMU HEOOXOIMMO BHECTH COOTBETCTBYIOIINE H3MEHEHUS
B 00pasel] BEIITOJTHCHHUS 3aJaH¥S.
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Oﬁpa3eu BO3MOKHOI'O BBIIIOJTHCHU A

1. CxeMa 9KCIIEpUMEHTAILHON YCTAHOBKH:
12 cm

6 cMm

SN

2.M=FL.
3.F=4,0H;
L=0,06wm.

4. M=024 Hwm.

Ykazanue IKcnepmam

HOFpeIHHOCTI/I IPAMBIX I/I3MepeHI/II712
F=(4,0£0,2) H; L = (0,060 + 0,005) m

HWcnonp3yercs ¢ GiaHKaMu OTBETOB - 21

CoaepxaHnue KpuTepust baaast

[TonHOCTEIO TPaBUIILHOE BHITIOJHEHUE 3aJaHNs, BKIIIOYAIOIIee: 4
1) cxeMaTHYHBIN PUCYHOK SKCIIEPUMEHTATBHOIN yCTaHOBKH;
2) popmyny anst pacdéra MCKOMOH BEIMYMHBI MO JOCTYIHBIM ISt
U3MEpeHHs BeUUMHAM (8 OAHHOM Clyuae MOMEHMA CUNbl Yepe3 CULY U
eé nieuo);
3) mpaBUNBHO  3amHMCaHHBIE  PE3yNbTaTbl  MPSAMBIX  HM3MEPEHHi
(6 0annom cryuae pe3ynbmameol usmMepenus nieua CUlbl U CUbl);
4) momyueHHOE NPaBUJILHOE YHCIEHHOE 3HAUCHHE HCKOMO BETMYHMHBI
ITpuBeneHsb! Bce 7IEMEHTHI IPaBUIILHOrO 0TBeTa 1— 4, HO 3
JIOTIyIIeHa OIMOKA MPH BBIYMCIICHUU 3HAYEHHUS! HICKOMOM BEJTMYHHBL.

nim
Jomymena ommuOka npu OOO3HAYCHUW EIUHHII M3MEPEHHUS MCKOMOM
BEJIMYHHBI.

N
JlonymieHa ommOka B CXEMaTHYHOM pHUCYHKE OKCIEPUMEHTAIBHON
YCTaHOBKH, HJIK PUCYHOK OTCYTCTBYET.

NI
OtcyTcTBYeT hopMya B 00IIeM BUIe sl pacyéra HCKOMOM BEJTMYHHBI
ChenaH  pHCYHOK  OKCIIEPUMEHTAIbHOW  yCTAaHOBKM, IPaBUIBHO 2

NIPUBEAEHB! 3HAUYEHUs NPSAMBIX M3MEPEHHH BEIMYHH, HO HE 3alucaHa
bopmyiia U1 pacuéTa HCKOMOW BEJIMUUHBI, U HE TIOJIy4€H OTBET.

nim
[IpaBunbHO TpUBENEHB! 3HAYECHUS MPSIMBIX M3MEPEHUM BeJMYHUH,
3anmcaHa Qopmyna s pacuéra HCKOMOI BEJMYMHBI, HO HE ITOIy4eH
OTBET, U HE NPUBEIEH PUCYHOK IKCIIEPUMEHTAILHON yCTaHOBKHY.

nJin
[IpaBUIbHO TPUBENEHBI 3HAYCHUS MPSIMBIX HM3MEPCHUH, TPUBEIEH
MPaBUWIBGHBIA OTBET, HO OTCYTCTBYET PHCYHOK 3KCICPUMEHTAIBHOMN
YCTaHOBKH M hopMyIia sl pacyéra HCKOMOM BETMYHHBI
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3anucaHbl TOJIBKO NMPABUIIbHBIC 3HAYCHHUS MIPSIMBIX U3MEPEHUH. 1
N
[IpuBeneHo TpaBUIBHOE 3HAYEHHUE TOJIBKO OJHOTO U3 TPSAMBIX
WU3MEPEHHH, U CIIeNIaH PUCYHOK IKCIIEPUMEHTAIbHON YCTAaHOBKH.
N
[IpuBeneHo TpaBUIBHOE 3HAYEHHUE TOJIBKO OJHOTO M3 TPSAMBIX
M3MepeHui, u 3anucana hopMmya st pacuéTa HCKOMOM BEJIMYHMHBI

Bce  ciayyam — BBINOJHEHHWS,  KOTOPHIE  HE  COOTBETCTBYIOT 0
BBIIIICYKA3aHHBIM KPUTEpUSM BbicTaBieHus 1, 2, 3 wiu 4 Oamios.
Pa3po3nenHsie 3anucu. OTCYTCTBHE MOMBITOK BBITOJHECHHS 3aIaHUs

Maxcumanvhoiii 6an 4

OxuH M3 ABYX OJMHAKOBBIX CIUIOIIHBIX JEPEBSIHHBIX OpPYCKOB ILIaBaeT B BOJE,
apyroii — B kepocuHe. CpaBHHMTE BBITAJIKHMBAIOLIME CHJIBI, AEHCTBYIOIIME Ha
6pycku. OTBET MOSACHUTE.

Oo0pa3zen BO3MOKHOI0 0TBETa

1. BBITaaKMBAIOIIME CUIIBI OJUHAKOBEI.

2. BortTankuparomas cuia, JeMcTBYIOIIas Ha Teno, IJaBarollee B >KUIKOCTH,
YpaBHOBEIINBAET cUiy TsbkecTH. Ilockonbky B 00eux >XKuakocTsx (B BoJe U
KepocrHe) OpyCKH IUIaBalOT, TO BBITAIKMWBAIOIIUE CHIIBI, YpaBHOBEUIMBAIOIINE
OJIHY H Ty € CHUIIYy TSDKECTH, OYIyT PaBHBI.

Coaepxanue Kputepus BaJuibl
IIpencrasiieH npaBUIIbHBIA OTBET HA BONPOC, U IMIPUBEAEHO J1OCTATOUHOE 2
000CHOBaHHe, HE cofieprKallee OMHO0K
IIpencraBieH npaBUIBHBIA OTBET Ha IIOCTaBJIEHHBIM BOIPOC, HO €ro 1
000CHOBaHNE HEKOPPEKTHO UIIM OTCYTCTBYET.
W

IIpencraBiieHbl KOPPEKTHBIE PACCYKACHUS, IPUBOIAIINE K IPaBUILHOMY
OTBETY, HO OTBET SIBHO HE CPOPMYIHPOBaH

[IpeacraBieHsl oOmue paccyKAEHUs, HE OTHOCSIIHECS K OTBETY Ha 0
MOCTaBJIEHHBIA BOIIPOC.

nim
OTBeT Ha BONPOC HEBEPEH HE3aBUCHMO OT TOTO, YTO PACCYKICHHUS
NIPaBUJIbHBI MM HEBEPHBI, WIIM OTCYTCTBYIOT

Maxcumanvrolii 6an 2
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JIBa cBuHLIOBBIX Hapa Maccamu m; = 100 r u m, =200 r ABHXKYyTCS HaBCTpedy JIpyT

M M
JIpyry co ckopocTsimMu Uy =4 — u 0, =5 —. Kakylo KHHETHYECKYIO 3HEPIHIO
c c

OyIyT IMETh Maphl OCIE UX aOCOIIOTHO HEYNPYTOro COyAapeHus?

Bozmosrcuwlit gapuanm pewrenusn

ano. (m, +m2)U2
m;=100r=0,1 kr EK:f
my=200r=0,2 xr N N N
Ul—4ﬂc my v+ my v, = (my +m,)v
c m,y0, =m0, = (m, +m, )0
v, =5 M _my0, —m,
¢ m, +m,
2
_ (myv, —my,)
K™ 2(m; +my)
Ex—? Omeem: Ex = 0,6 /ic
Conep:xanue KpuTepus BaJuibl
IIpuBefeHO MOJHOE MPABUIIBHOE pPEIIeHHE, BKIOYAIOIee CIeTYIOIIHe 3
JJIEMEHTEL:
1) BepHO 3amuCcaHo KPAaTKOE YCIOBHE 3a/1a4H;
2) 3amucaHbl  ypaBHeHMs W (OpMyJibl, IPUMEHEHHE KOTOPBIX
HEOOXOMMMO W JOCTATOYHO IS DEIICHUS 3a1add  BBIOPAHHBIM
CHIOCO0OM (8 OaHHOM peuleHuu: 3aKOH COXPAHEHUS. UMNYIbCA, GopMmyLa
071 pacuéma KUHemuyecKkou dHepeuu wapos);
3) BBINOJIHEHBI HEOOXOJMMBIE MaTeMaTH4eCKHE IPeoOpa3oBaHUs U
pacu€Tpl, NPHUBOMIIIMEC K MNPABHIBHOMY YHCIOBOMY OTBETY, H
NPE/CTABICH OTBET. [IpW 3TOM [OMYCKAETCS PEIICHUE «II0 YaCTIM»
(C IPOMEKYTOYHBIMHU BBIUMCIICHHUSIMH)
IpaBuiabHO  3amucaHbl  HEOOXOAWUMBIE  (OPMYIIBI,  MPOBEICHBI 2

BBIYUCIICHUS, ¥ TIONyYeH OTBET (BEpPHBIA WM HEBEPHBIiA), HO JOMYIICHA
omnOKa B 3aIIMCH KPaTKOro yciaoBus win nepesoje eaunu B CH.

i
[peacrasiieHO paBUIIFHOE PEIISHHE TOIBKO B 00IIeM BUjie, 0€3 KaknuX-
00 YHCIOBBIX PaCYETOB.

i
3amucaHbl ypaBHEHUs] U POPMYJIbl, IPUMEHEHNUE KOTOPBIX HE00X0ANMO
M _JIOCTATOYHO Ui pEIICHHs 3aJadd BBHIOPAHHBIM CIIOCOOOM, HO B
MaTeMaTHYEeCKUX MPeoOpa3OBaHUSIX WM BBIYHCICHUSAX [OMYyIICHA
omnbka
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3anmucaHbl M UCIOIb30BaHbl HE BCE UCXOHbBIC POPMYJIbI, HEOOXOMMBbIC
IUTS PEIICHUs 3a1a4H.

nim
3amucaHbl BCe MCXOAHBIC (OPMYJIBI, HO B OAHOW W3 HHUX JOMYyIICHA
omnbKa

1

Bce ciyuan pemieHns, KOTOpble HE COOTBETCTBYIOT BBIMICYKa3aHHBIM
KPUTEpHUsIM BbICTaBJICHUS OLEHOK B 1, 2, 3 bamna

Maxcumanvrvii 6aun

CKOJIBKO BPEMEHH IMOTPeOyeTCs DISKTPUUECKOMY HArpeBaTelio, YTOOBI JOBECTH
10 KHUIeHus 2,2 Kr BOJBI, HavanbHas Temreparypa koropoit 10 °C? Cuna Toka
B HarpeBatese 7 A, nanpspkenue B cety 220 B, KI1/] narpeBareins paBeH 45%.

Bo3mooicnwrii eapuanm peuieHun

ano: n= Q
m =22 Kr A
=7 A A=1.U-t
Q =Cc-m (lz—tl)
¢ = 4200 -2
wwoC | _em(bh)
U=220B 1Un
n=45%=0,45 ©=1200 ¢ =20 mu=H.
(t—1)=90°C
T—? Omeem. 1= 1200 ¢ =20 MuH.
Coaepxanue Kputepust Bauibl
[IpuBeneHO TONHOE TPABUIBHOE PEIICHHE, BKITIOYAIONIee CIICTYIONINe 3

ANIEMEHTBI:

1) BepHO 3amuCaHO KPAaTKOE YCIOBUE 33/1a4u;

2) 3anmMcaHbl  ypaBHEHUs W (OpPMYINBl, OPUMEHEHHE KOTOPBIX
HEOOXOIMMO ¥ JIOCTATOYHO JUTS PEIICHHS 33]]a9M BBIOPAHHBIM CITIOCOOOM
(6 OaHHOM pewieHuu: 3aKOH COXPAHEHUsT U NPEeePAUeHUs. SHep2ull,
Gopmyna 0ns  pacuéma KoOIuweCcmed Meniomvl Hpu  HAZpesaHul,
@opmyna ons pacuéma pabomvl 2NeKMpUYECcKo20 MOKA, gopmyra Ons
KII] nacpesamens);

3) BBIMOJIHEHBI HEOOXOJUMBIE MaTeMAaTHYECKHE MNpeoOpa3oBaHusl |
pacu€Tpl, NPUBOAANIAE K MOPABHIBHOMY YHCIOBOMY OTBETY, W
MpeZicTaBieH OTBET. [IpHM 3TOM JOMYCKAeTCs PEIICHUE «II0 YacTsIM»
(c IPOMEKYTOYHBIMHU BEIYHCIICHUSIMU)
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[IpaBuibHO  3amucaHbl  HeoOXomuMble  (GOpMyJbI,  MPOBEACHBI 2
BBIYHCIICHUS, U MOJY4eH OTBET (BEPHBIN MM HEBEPHBIH), HO IOIYyIICHA
ommOKa B 3aIMCH KPATKOTO yCIOBUS WK niepeBoze exuHui B CH.

nim
[IpeacraBiieHO MPaBUIBHOE PEIICHHE TOJIBKO B OOIIEM BHUE, 0€3 KaKuX-
JTUOO0 YHCIIOBBIX PACUYETOB.

njimn
3amucanbl ypaBHEHUS U (HOpMYIIbI, IPUMEHEHUE KOTOPBIX HEOOXOIMMO U
JIOCTATOYHO JUIsl PEIICHUs 3aJa4d BBIOPAHHBIM CHOCOOOM, HO B
MaTeMaTHYECKUX MPEOOpPa3OBAHUSIX WIIM BBIYHCICHUSIX [OIMYIICHA
ommbKa

3amnmcaHbl U HCIONB30BAHBI HE BCE MCXOIHBIE (hOPMYIIBI, HEOOXOAUMBIE 1
JUI pemeHI/m 3aaa4u.

nJIn
3anucaHbl Bce MCXOAHBIE (OPMYJbl, HO B OJHOH M3 HHMX JAOIMYIICHA
oInoKa

Bce ciayuanm pelneHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTEPHSAM BBICTABICHHS OIECHOK B 1, 2, 3 Gamma

Maxcumanvrulii 6an 3
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