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I'ocynapcTBeHHast HTOroBasi aTTecTalus M0 00pPa3oBaTEJbLHBIM
NporpaMMamM OCHOBHOI0 00u1ero odopazopanus B gopme
OCHOBHOT'O IOCYyJapCTBEHHOr0 3Kk3amMeHa (OI'J)

JleMOHCTPAallMOHHBI BAPUAHT
KOHTPOJIbHBIX H3MEPHUTEJbHBIX MATEPHAJIOB LIS
nposeaenusi B 2015 rogy oCHOBHOI0 rocy1apcTBEHHOI 0
sk3amena no ®PU3UKE

noarorosieH OeepalibHbIM FOCYJAPCTBEHHBIM OHOIKETHBIM
. HaY4HBIM YUYPEXKICHUEM .
«OEJEPAJIBHBIM MHCTUTYT IIEJATI'OT'MYECKUX U3MEPEHWN
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JleMOHCTpPallMOHHBIN BAPHAHT
KOHTPOJIbHBIX H3MEPHUTEJbHBIX MATEPHAJIOB LIS
nposeaenusi B 2015 rogy oCHOBHOI0 rocy1apcTBeHHOI 0
s3k3amena no ®PU3UKE

IlosicHeHnue k ACMOHCTPAIIUOHHOMY BAPUAHTY

TIpu o3HaKOMJICHMM C JEMOHCTpalMOHHBIM BapuanTtoMm 2015 r. cimemyer
WMeTh B BHIy, YTO 3aJaHus, BKIIOUEHHBIE B JIEMOHCTPAIMOHHBIA BapuaHT, HE
OTPaXKAIOT BCEX JJEMEHTOB COJCPXKAHHS, KOTOphle OYIyT WpPOBEPSTHCS C
nomortpio BapuanToB KM B 2015 r. [TonHbIH nepedeHb 37I€MEHTOB COACPIKAHNUSA,
KOTOpblE MOTYT KOHTpONHpOBaThcsi Ha »dk3ameHe 2015 1., mpuBenéH B
Komudukarope s1eMeHTOB conepkaHUs W TPeOOBaHWHA K YPOBHIO IMOITOTOBKH
oOyyarolmxcst Uil NPOBEAECHUS OCHOBHOTO TIOCYAApCTBEHHOTO O5K3aMeHa I10
¢dusnke, pasmMemEHHOM Ha caiite: www.fipi.ru.

JleMOHCTpallMOHHBIM BapHaHT NpeAHa3HayeH Uil TOTO, YTOOBI JaTh
BO3MOXKHOCTh JIFOOOMY YYacTHHKY 5K3aMeHa W IIUPOKOH OONIECTBEHHOCTH
COCTaBUTh MPEJICTABICHUE O CTPYKTYpE IK3aMEHAIIMOHHOW pabOThI, KOJMYECTBE U
dbopMme 3anaHuii, a Takke 00 MX YpPOBHE CIOXHOCTH. [IpuBENEHHBIE KPUTCPUU
OLICHMBAHUS BBIMONHEHHS 33JaHU C pa3BEPHYTHIM OTBETOM, BKIIOYEHHBIE B
JIEMOHCTPAIIMOHHBIN BapUaHT JK3aMEHAIMOHHONW pPabOTHI, MO3BOJIAT COCTaBHTh
IpecTaBiIeHle 0 TPEOOBAaHUAX K ITOJIHOTE U IIPABUIIBHOCTH 3alIUCH Pa3BEPHYTOTO
OTBETA.

OTHU CBeieHHs JalOT BHITYCKHUKAaM BO3MOXXHOCTH BBIPA0OTaTh CTPATETHIO
MOJITOTOBKH K C/1a4e dK3aMeHa 10 (PH3HKe.
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JemMoHcTpannonHbiii BapuanT 2015 roga

HHCTPYKIMS 110 BHINOJHEHHIO PadoThI

DK3aMeHallMOHHAs paboTa COCTOMT M3 JBYX YacTeil, BKIIOYAIOIUX B ceOs
27 3apanuil. Yactp 1 conepxut 22 3aaHus ¢ KPaTKUM OTBETOM M OJIHO 3aJaHueE C
Pa3BEPHYTHIM OTBETOM, YaCTh 2 CONEPKUT 4 3aJaHUS C pa3BEPHYTHIM OTBETOM.

Ha BbImosiHeHHE 9K3aMEHAMOHHON pabOThl MO (H3HMKE OTBOJAWTCS 3 yaca
(180 MuHyT).

OtBetsl Kk 3amaHusiM 1—16, 21 u 22 3anuchIBalOTCS B BUAE OJHON IUQPHI,
KOTOpasi COOTBETCTBYST HOMEpY NPaBWIBHOTO OTBETa. DTy HU(PY 3aIlHIIATE
B I0JIE OTBETA B TEKCTE pabOTHI, a 3aTeM IepeHecuTe B OJaHK oTBeToB Ne 1.

OtBernl K 3amanusM 17-20 3amuceIBalOTCS B BHIE IIOCJIELOBATEILHOCTH
mudp. DTy NOCIIEAOBATENFHOCTD AP 3AMUIINTE B MOJIE OTBETA B TEKCTE PabOTHI,
a 3aTeM repeHecuTe B OaHk oTBeToB No 1.

K 3aganmsam 23-27 cnemyer [nath pa3BEPHYTHIM OTBeT. 3amaHus
BBITIONHSIOTCSL Ha Onanke orBeToB Ne 2. 3amanue 24 SKCHEPHUMEHTAIBHOE, U IS
€rO0 BBITIOJIHEHHST HEOOXO0IMMO BOCIIOIB30BaThCS JIAO0OPATOPHBIM 000PYI0BaAHUEM.

IIpy BBIYMCICHHMAX pa3peliacTcsi HCIOJB30BaTh HEMPOrpaMMHUPYyEMBbIi
KaJIbKYJIATOP.

IIpu BBIONTHEHUH 3aJJaHUM MOXKHO TOJIB30BATHCS YEPHOBHUKOM. 3allUCH B
YEPHOBHUKE HE YUUTHIBAIOTCS TIPU OIICHUBAHUU PaOOTHI.

Bannbl, nmonmyueHHple Bamu 3a BBINOJHEHHBIE 3allaHUS, CYMMHPYHOTCS.
[TocrapaiiTech BBINOJIHUTH KaK MOXKHO OOJIbIle 3aJaHuii ¥ HaOpaTh HauOOJbIlee
KOJIMYECTBO 0OALIOB.

Kenaem ycnexa!
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Hioke npuBeneHs! ClipaBOYHBIC JaHHbBIE, KOTOPBIC MOTYT IIOHAXOONTECS Bam
TIPH BEITIOJTHEHUH PaOOTHL

I[ECSITH‘{HBI& NPUCTAaBKH

Haumenoanue Ob6o3HayeHne MHoX)uTeNb
Tura r 10°
Mera M 106
KHJIO K 10°
TeKTO r 102
CaHTH c 1072
MUJLTH M 10°°
MHUKpPO MK 10°¢
HaHO H 10°°
KoncranTsi

M

YCKOpEeHHUe CBOOOTHOTO MaICHHs Ha 3eMJIe g=10 c_z
2
rpaBUTAIIOHHAS TOCTOSHHAS G=6,710" H—hg
KT

CKOPOCTbh CBETa B BaKyyMe c=310° %
3JIEMEHTapHBIN 3IEKTPUUYECKUH 3apsif e=1,6:10" Kn
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I YaeabHas
JIOTHOCTD
terwtoémkocts Bogsl | 4200 _Ax ferwiora 2,3-10° Ax
Kr Kr .° mapooOpa3oBaHUs BOJIBI ’ KT
OeH3uH 710 — ApeBecHHa (CocHa) 400 — kr- C
M M .. TEIJI0Ta
TEIIOEMKOCTh K XK
KT Kr 2400 2% . T1apooGpa3oBaHus 9,0.10° A%
crmpr 800 — napadun 900 — crupra K- crpra <
M M
.. K TEIUI0Ta XK
800 KT . 900 KL tertoémkocth mpaa | 2100 /1_0 2,5-10* Ax
KEepPOCHH 3 nén 3 kr-°C IJIABJICHHUS CBUHIIA KT
M M
TEII0EMKOCTh 920 IES TEIUIOTA IUIABJICHUS 4 JIx
KT . KT — 7,8-10" —/—
MacJI0 MalIMHHOE 900 —- ATIOMUHMIH 2700 —- AITIOMUHUSA kr-°C cTamn KT
M M
.. 500 ok TEIUIOTA IJIABJICHUS 4 JIxk
KT KT TEMI0EMKOCTE CTAJIA - 5,9-10" —=—
BOJia 1000 - Mpamop 2700 — xr- C 0JIOBa KT
M M
.. K XK
temwtoémkocts ruaka | 400 ﬂ—o TEIUIOTA IUIABJICHHUS JIbJIa 3,3~105 Ax
KT KT
MOJIOKO TIEJTbHOE 1030 — [IHHK 7100 = kr- C KT
.. 400 TEIUTIOTa CrOPAHUS 17 K
KT . TETI0EMKOCTE MEIHN —KI‘~ C crmpra 2,9-10 o
BOJIa MOpCKast 1030 — CTalb, KeJe30 7800 —-
M M . K TEIUIOTa CrOPaHuUs xK
o . TermoéMKocTs onosa | 230 H—OC KZ OSHH;: °p 4,6~107 Ax
TJIIMICPUH 1260 — MeIb 8900 — KT - D KT
M M TEII0EMKOCTD 130 Hox TEIUTIOTa CTOPAHUS 4.6.107 Jx
KT KT CBUHIIA kr-°C OeH3uHa ’ KT
PTYTH 13600 —- CBMHEII 11350 = -
M M TEMIOEMKOCTb 420 ok
OpOH3BI kr-°C
TemnepaTtypa nJjaBjeHust TemnepaTypa KMNIeHUS
CBHHIIA 327 °C BOJIBI 100 °C
0JI0Ba 232 °C crupra 78 °C
JIbJIA 0°C
Om - Mm>
YaeabHoe dJeKTpHYecKoe conporuBiaenne, ———— (mpu 20 °C
p p p
cepedpo 0,016 HUKEITUH 0,4
Melb 0,017 HUXpOM (CILIaB) 1,1
ATFOMHHUN 0,028 (hexpanb 1,2
JKeJe30 0,10

‘ Hopmasibuble yeaosusi: gasienue 10° [a, Temneparypa 0 °C
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Yacrtp 1

Omeemom Kk 3adanuam 1-16, 21 u 22 sensemcsa oona uugpa, Komopasn
coomeemcmeyem HOMeEPY NPAsUIbHO20 omeema. 3anumiume ny yugpy ¢ none
omeema ¢ mexcme paoomul, a 3amem nepenecume ¢ bJIAHK OTBETOB M 1
cnpaga om HOMEPA COOMEEMCMEYIOULE20 3A0aHUsA, HAUUHAA C NEPEoil
KJ1emoyKu.

Ha pucyHke ToukaMu Ha JHMHEWKax MOKa3aHbl MOJIOKEHHUS YETHIPEX pPaBHOMEPHO
JIBIDKYIUXCSI T, TpU4éM Ui Tel | 1 2 TONOKeHUs OTMEYAIUCh Yepe3 KaKIyIo
1 ¢, a nis ten 3 u 4 — yepes Kaxabie 2 C.

lcf o o o o o 0o oo |
1 2 3 4 5 6 7 8 9 10 cMm
el , o o e e e
1 23 4 5 6 7 8 910 cMm
2cfe o e e e e e 00 |3
1 2 3 4 5 6 7 8 9 10 cm
2cfe e e e e el

1 2 3 4 5 6 7 8 910 cum

HaI/I6OJ'ILIlIyIO CKOPOCTb ABMXKCHHUA UMECT TCIIO
D1 2) 2 3) 3 4) 4

OTBeT:

B unepumaneHOH cucteMe oTcuéra OpYyCOK H3 COCTOSHHS
[IOKOS HAYMHAET CKOJIb3UTh C YCKOPEHHUEM BHHU3 IIO
HaKJIOHHOW TIJIOCKOCTH (CM. PHCYHOK). PaBHOzelcTByromas
BCEX CHJI, IeHCTBYIOIIUX HA OPYCOK, COHAIpaBIeHa BEKTOPY

1
2) 2
3) 3
4) 4

OrtBeT: D
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JlBa CIDIOIIHEIX IIapa OAWHAKOBOTO 00BEMa, amoMHHHEBHIH (1) m MemHBIH (2),
MaJaloT C OJUHAKOBOW BBICOTHI M3 COCTOSIHHSA MOKOs.. CONpOTHBIEHHE BO3JyXa
npeneobpexnmo Mano. CpaBHUTE KUHETHYecKHe SHepruu E; u E, M CKOPOCTH
IIapoB U; U U, HEMOCPEICTBEHHO MePe yAapoM O 3eMITI0.

1) E\=Ey; v=v,

2) E =E,; v <v,

3) E\<Ey; v=v,

4) E\<E,; v, <v,

OrtBeT: D

[Ipumepom npo10IbHON BOTHBI SIBISIETCS

1) 3ByKOBas BOJHA B BO3IyX€
2) BOJIHA HA MIOBEPXHOCTH MOPSI
3) paaroBOJIHA B BO3IYyXE

4) cBeroBasi BOJHA B BO3yXe

OTBeT: D

B coobmiarommuecs: cocyibl MOBEpX BOABI HAUTHI YETHIPE Pa3IHYHbIC )KUAKOCTH,
HE CMCLIMBAIOIIMECS C BOJOH (CM. PUCYHOK). YPOBEHb BOJBI B COCYAaX OCTaJCs
OJIMHAKOBBIM.

1 2 3 4

YPOBEHBb BOABI

Kakas ’KuaKocTh UMeeT HauUMCHBIIYIO IJIOTHOCTB?

D1 2) 2 3) 3 4) 4

OTBeT: D
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Ha xopoTkoM miedye peiyara ykpemi€H rpy3 maccod 100 kr. {ns Toro uToObI
HNOJHATh IPy3 HA BBICOTY 8 CM, K AJMHHOMY IIJ€4y pbluara IpPUIOKUIU CHIY,
paBHyto 200 H. IIpu 3ToM Touka NpHIOKEHUS 3TOH CUJbI omycTuiack Ha 50 cM.
Omnpenenure KITJ{ ppryara.

1) 125%
2) 80%
3) 32%
4) 12,5%

OTBeT: D

IMpu oxJa’kAeHUH CTOJIONKA CIUPTA B TEPMOMETPE

1) yBeIMYMBAETCA CPEIHEE PACCTOSIHUE MEKTY MOJIEKYIaMU CIIMpPTa
2) yMeHbIIAaeTCs 00BEM Kax O MOJIEKY bl CITUPTa

3) yBenMuMBaeTCs 00BEM KaXJOH MOJIEKYJIEI CITUPTa

4) yMEHBIIAETCA CPEJHEE PACCTOSHUE MEXKTY MOJIEKYIaMHU CIIHPTA

OrtBeT: D

VcnmapeHne u KHWIICHHE — [Ba IIpoIlecca MEepexoia BEIIecTBA M3 OJHOTO

arperaTHoro COCTOSiHMS B Apyroe. OOLiel XapakTepUCTHKOM 3THX MPOLECcCOB

SIBIISIETCS TO, YTO OHU

A. TIpencTaBIAIOT CO0OM Iporecc IMepexofa BemecTBa M3 JKHIKOTO COCTOSHHS
B ra3oo0pasHoe.

b. mpoucxoasT npu onpenenéHHoN TeMneparype.

[TpaBunbHBIM(-1) SBIAETCS(-IOTCS) YTBEPKACHUE(-5T)

1) Tomeko A
2) Tonmbko b
3) uA,ub
4) mm A,mu b

OTBeT: D
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3 1 Bopl, B3sTOM mpu Temmeparype 20 °C, cMeland ¢ BOIOM P TeMIeparype
100 °C. TemnepaTypa cMecu okasanack paBHoii 40 °C. Uemy paBHa Macca ropsaeit
BoJbI? TerrooOMeHOM ¢ OKpyIKarolieil cpeoi mpeHeOpeys.

1) 1xr
2) 3kr
3) 4xkr
4) 6kr

OTBeT: D

K HesapspkeHHOM JIETKOH MeTalIM4yecKodl I'Mib3e, MOJBEIIEHHOM Ha IIEIKOBOM
HHUTH, TPUKOCHYJHNCH OTPHIATEIBFHO 3apsDKCHHOM S00HUTOBOM manoukoi. Ha
KakOM PHCYHKE IpaBIJIBHO ITOKa3aHBI 3apsijl, HNPHOOPETEHHBIH TI'MIB30H, U e
JlanbHeifee noseaeHue?

1) 3)

2) 4)

OTBeT: D

DnexTpuyeckas LUenb coOpaHa U3 HCTOYHHKA TOKA, JTJAMIOYKH U TOHKOH KeJIe3HOH
MIPOBOJIOKH, COEIMHEHHBIX MOCIeN0BaTeNbHO. JlamMmouka cTaHeT ropeTh fApue,
eciu

1) HOJACOENMHUTH K IPOBOJIOKE IOCIEA0BATENLHO BTOPYIO TAKYHO XK€E IIPOBOIOKY
2) IKEJIE3HYIO IIPOBOJIOKY 3aMEHUTH Ha HUXPOMOBYIO

3) MOMEHATh MECTaMH HPOBOJIOKY U JIAMIIOUKY
4) TOJCOEAMHUTH K IPOBOJIOKE MAPAIIEILHO BTOPYIO TaKyIO e IIPOBOJIOKY

OTBeT: D
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[IpoBOomHMK, TO KOTOPOMY TMPOTEKAeT DSIEKTPUYECKUH TOK [, pacrojioKeH
MEPIeHINKYISIPHO TUIOCKOCTH 4epTeka (CM. PUCYHOK). PacmonokeHne Kakoi u3
MarHUTHBIX CTPEJOK, B3aMMOJEWUCTBYIOIIMX C MarHUTHBIM IOJIEM IPOBOJHHKA
C TOKOM, ITOKa3aHO MIPaBUIIbHO?

S
JWAYS
S X I ‘\ 2
8 ® &
=
1 2 2 3) 3 4) 4

OTBeT: D

JIyd cBeTa mepexouT M3 CTEKIa B BO3MYyX, NMPEIOMISACH Ha
rpaHulie pasaena AByX cpea (cMm. pucyHok). Kakoe wu3
HanpaslieHUi 1—4 cOOTBETCTBYET IPEIOMICHHOMY JIydy?

1
2) 2

3) 3
4) 4

OTBeT: D
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Ha pucyske mnpuBenéH rpaduK 3aBHCHMOCTH CHJIBI TOKa B pPEOCTaTe OT
HamnpspKeHHss Ha ero KoHmax. OOMOTKa peocrara HM3TOTOBIEHA M3 JKEIEC3HOM
2
MPOBOJIOKY ILIOLIABIO TTonepedHoro ceuenust 1 mm~. KakoBa aitiHa mpoBonoku?

LA,

1) S5cm 2) 25Mm 3) 5m 4) 25m

OTBeT: D

Kakas qactuna X HCITyCKaeTCsl B pe3yIbTaTe CIeAyIomeil peaKIyH:
19n 116
oF+ p=30+X?
1) anbga-yacTuia
2) DNEKTPOH

3) mpoToH
4) HeHTpOH

OrtBeT: D
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Jlns u3MepeHust CHIBI TOKAa, MPOXOAAIIETO 4Yepe3 JaMIy, MU 3IeKTPHYECKOro
HANpsHKEHHS Ha JIaMITe YICHHK COOpa 3IeKTPUIECKYIO LIelb, IIPECTaBICHHYIO Ha

PHCYHKE.

Kakue wu3 mnpubopoB (ammepmerp U (WIM) BOJBTMETP) BKIIOYEHBI B
NIEKTPUIECKYIO LTI IPaBUIBHO?

1) TOJNBKO aMmIepmeTp

2) TOJBKO BOJILTMETP

3) ¥ aMIepMeTp, ¥ BOJIILTMETP BKIKOUCHBI IPABUIILHO

4) W aMIepMeETp, U BOJILTMETP BKIKOUEHBI HENPABHJIbHO

OrtBeT: D
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Omeemom «k 3adanusm 17-20 aensemca nocnedosamenvHoCmb YUPDD.
3anuwume my nocneooeamenbHOCMb ¢ noie omeema é mexkcme padomul,
a 3amem nepenecume ¢ BIIAHK OTBETOB Ne 1 cnpasa om Homepa
coomeemcmeyiouie2o 3a0aHuUA, HAYuUHAA ¢ nepeoil Knemouku. Omeem
3anucvigaitine 0e3 npodenos, 3anAmuviX u_Opy2ux OONOJIHUMEIbHBIX CUMEO106.
Kaxcoyro wyugpy nuwmume 6 omoenvhoil Kiemouke 6 COOMGEMICHIGUU C
npueeOénnviMu 6 O1aHKe oopazyamu.

YcTaHOBHTE COOTBETCTBHE MEXIY (PM3MUECKHMH BEIHYMHAMH U MPHOOpaMH JUIs
M3MEpEeHHs JTHX BEIWYHMH: K KaKIOMY JJIEMEHTY TEepPBOTO CTOJIONA MOIOepHTe
COOTBETCTBYIOIIUH 3JIEMEHT U3 BTOPOTO CTOJIOLA.

OUBNYECKUE BEJIMUYMHBI IMPUBOPBI
A) atmocdepHoe aBnenue 1) MaHOMETp
Bb) Temmeparypa Bo3ayxa 2) TepMOMETp
B) BIIaXHOCTH BO3/TyXa 3) Kajiopumerp

4) OGapomeTp-aHepous
5) TUTpOMETp

3anumuTe B TaONUIy BEIOpaHHBIE MU(PHI O COOTBETCTBYIOMINMH OyKBAMIL.

A|b|B

OrtBeT:

B mporecce TpeHHs 0 MENK CTEKISAHHAS Manodka MpHOOpena MOIOKHTENbHbIN
3apsan. Kak npu 5ToM W3MEHHIOCh KOJHMYECTBO 3apsHKEHHBIX YaCTHUI] HA TaNOUKe U
ménKke NpH YCIOBHM, YTO OOMEHa aroMaMH NpH TPEHUH HE MHPOUCXOAUNOo?
YcTaHOBUTE COOTBETCTBHE MEXIY (PU3MUECKUMH BEIHMIMHAMHU U UX BO3MOXKHBIMH
M3MEHEHUAMH TIpHU 3ToM. L{ndps! B 0TBETE MOTYT TOBTOPSATHCS.

OUBNYECKHUE BEJIMYWHBI XAPAKTEP UBMEHEHUA
A) KOIMYECTBO DJIEKTPOHOB Ha LIEJIKE 1) yBETMYUIOCH
B) KOIMYECTBO 5JIEKTPOHOB Ha CTEKJISHHOW 2) yMEHBIIMIOCH
najo4yKke 3) He U3MEHHIIOCh

B) KOIMY€ECTBO IIPOTOHOB Ha INETIKE

3anumuTe B TaONUIy BEIOpaHHBIE IU(PHI IO COOTBETCTBYIOIINMH OyKBAMIL.
A|B|B

OrtBeT:
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Ha pucynke npencraBiieH rpadyk 3aBHCHMOCTH TEMIIEpaTyphl OT BPEMEHH JUIs

Iponecca Harp€BaHusA CJIMTKa CBUHIIA Maccoi 1 kr.

t, °C A

BE B
2T 4+ - — = — —
227 4 |
|
127 1 I |
b
27 | ]
U
é T Iq r o
0 - 10 13 I, MHH

BI)I6epI/ITe 13 NMPEAJIOKEHHOTO TICPEYH JIBa BEPHBIX YTBEPKIACHUA U 3alIUIINTC B
OTBECTC I_[I/I(prI, 0 KOTOPBIMU OHU YKa3aHBbI.

1) BHyTpeHHss 5Heprus CBHHIA 3a NEpBbIE 5 MUH HarpeBaHWs YBEIMYMIACh HA
13 x/Ix.

2) B Touke b cBuHEI HAXOJNUTCS B XKUJKOM COCTOSIHHU.

3) Temmeparypa miaBieHus cBuHIA pasHa 327 °C.

4) Ilpn mepexoze CBUHIA U3 COCTOAHMA b B cocTosHMe B BHYTpeHHsS 3HEprus
CBHUHLIA HE U3MEHMIIACH.

5) B Touke A Ha rpajuke CBMHEL HAXOJUTCS YACTHYHO B TBEPJAOM, YACTUYHO
B )KHJIKOM COCTOSIHUH.

OrtBeT:
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VYuurens Ha ypoKe, HCIONB3Ys KaTyIIKY,
3aMKHYTYIO Ha rajbBaHOMETP,
W TOJIOCOBOH MarHur (CM. PHCYHOK),
MOCNICIOBATENEHO  NMPOBENT  OMBITHI IO
HaOJIIOJICHUIO SIBJICHUSI DJIEKTPOMArHUTHON
MHIYKIUH. YCIOBHS IPOBEIEHUS OIBITOB
W TIOKa3aHWs TaJbBaHOMETpa INPEACTAaBICHBI
B Tabuuie.

0

(U

=

Omnprt 1 OmnpiT 2
MarHut BHOCAT B KaTyILIKY Marsaut BHOCAT B KaTyIIIKy CO CKOPOCTBIO
C HEKOTOPOH CKOPOCTEIO U v,, bonbluei, uem v; (v, >v;)

BeiOepute W3 NPEmNIOKEHHOTO MEpPedHs JABa  YTBEP)KACHHSA, KOTOpHIE
COOTBETCTBYIOT pe3yJIbTaTaM IPOBEAEHHBIX SKCIIEPUMEHTANBHBIX HAOTIOIeHIH
U 3aIUIINTE B OTBETE MU(PBL, 10] KOTOPHIMU OHH YKA3aHBL

1) BennuuHa MHIYKIIMOHHOTO TOKAa 3aBMCHT OT T'€OMETPUYECKHMX DPa3MEpOB
KaTYILKH.

2) Ilpu U3MeHEHNH MarHUTHOTO IOTOKA, IPOHU3BIBAIOIIETO KATYLIKY, B KaTyIIKe
BO3HHUKACT JICKTPUYECKUI (MHAYKIIMOHHBIH) TOK.

3) BenuuuHa HHIYKIMOHHOTO TOKA 3aBHCHT OT CKOPOCTH M3MEHEHHS MArHUTHOTO
MTOTOKA, TPOHU3BIBAIONIETO KaTYIIKY.

4) HampaBneHne HHIYKIHOHHOIO TOKA 3aBUCUT OT TOTO, YBEIHUUMBACTCS HIIH
YMEHBIIAETCS MATHUTHBIH MTOTOK, TPOHU3BIBAIONINN KATYIIKY.

5) HampapneHue HHIYKIHMOHHOTO TOKA 3aBHCUT OT HAIPABICHHS MATHUTHBIX
JIUHUHN, TPOHHU3BIBAIOIIIX KATYIIKY.

OTBeT:
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Ilpouumaiime mexcm u evtnonnume 3adanus 21-23.

CeiicMuyeckne MeTObI HCCJIeT0BAHMS

MexaHnnyeckue BOJIHBI, pPaclpoCTpaHsiomuecs B 3emje OT OdYaroB
3eMIICTPSCCHUH WM KakuX-HHOyIh  MOIIHBIX  B3PBIBOB,  HAa3bIBAIOTCS
celicMUYECKUMHU BOJIHAMHU.

Jns  uccnemoBaHMsl 3€MIIETPSICEHHH M BHYTPEHHETO CTPOCHMS 3eMIU
HauOOJNBIINI WHTEPEC BBI3BIBAIOT JBa BUAA CEHCMHUYECKHX BOJH: IMPOIOJIEHBIE
(BOJIHBI CKaTHsl) M TONEpeyHble. B oTiinymne oT npoaoibHBIX BOJH, HOIIEpPEYHbIS
BOJIHBI HE PACIPOCTPAHSIOTCS BHYTPHU KUIKOCTEH U ra3oB. CKOPOCTb 3THX BOJH B
OTHOM W TOM JK€ BELIECTBE pa3Has: MPOAOJBHBIE PACHPOCTPaHSIOTCA ObIcTpee
nonepevHblx. Hampumep, Ha TioyomHe 500 KM  CKOpOCTh  TMOIMEPEYHBIX

. KM
CEHCMHMYECKUX BOJIH IPUMEPHO 5 KM/C, & CKOPOCTh MPOJIOIbHBIX BOJIH: 10 —.
c

PacnpocTpanssace U3 ouara 3eMJIETPSICEHUS, NEPBBIMU Ha CEHCMUYECKYIO
CTaHUUIO MPUXOAAT IIPOAOJBHBIE BOJHBI, @ CIYCTSI HEKOTOPOE BpeMs —
morepevHblie. 3Has CKOPOCTh PacIpOCTPAHEHHs CEMCMHUYECKHX BOJIH B 3€MHOM
KOpe U BpeMs 3ama3/ibIBaHus IONIEPEYHON BOJIHBI, MOKHO OIPEJEIUTh PACCTOSIHHE
JI0 TIeHTpa 3emieTpsiceHus1. s Goiiee TOUHBIX M3MEPEHUH HCIIONB3YIOT JaHHbIE
HECKOJIBKUX CEHCMUYEeCKUX cTaHIMM. ExerogHo Ha 3eMHOM mIape perucTpupyror
COTHH THICSY 3€MJIETPSICEHU.

CelicMrieckre BOJIHBI HCIOIB3YIOTCS JJISI UCCIENOBAHUS TITyOOKHX CIIOEB
3emiu. Korpa ceificMuueckue BOJIHBI IPOXOJAT Yepe3 Cpeay, INIOTHOCTh U COCTaB
KOTOPOH M3MEHSIOTCS, TO CKOPOCTH BOJH TaK)K€ MEHSIOTCS, YTO MPOSIBIISETCS B
MIPETOMIICHHN BOJH. B OoJiee TUIOTHBIX CIOSIX 3€MIIM CKOPOCTH BOJH BO3PACTaET;
COOTBETCTBEHHO, BO3pAacTaeT Yroyl MpeloMIICHHs. XapakTep NpeIOMIICHUS
CeCMUYECKUX BOJH IMO3BOJIIET UCCIIEAOBATH INIOTHOCTh U BHYTPEHHEE CTPOECHUE
3emin. OTCyTCTBHE MOMEPEYHBIX BOJH, IPOLIEIIINX Yepe3 [EeHTPaIbHY0 0071acTh
3emiH, MO3BOJAMIO aHriIuiickoMy ceificmonory OmnareMmy caenat BbIBOJ O
CYLIECTBOBAHUHM XKUJKOTO sIpa 3eMIIu.

CelicMU4eCKHid METOJ] OTPXKEHHBIX BOJIH HUCHOJB3YETCSA I TIOMCKa
MOJIE3HBIX MCKOMAEMBIX (HAIpHMep, MECTOPOXKICHUH He(TH U ra3a). DTOT METOX
OCHOBaH Ha OTPAXEHUM HCKYCCTBEHHO CO3[]aHHOM CEHCMHMYECKOW BOJHBI Ha
rpaHMLe TOpOJ C Pa3HbIMU IUIOTHOCTAMH. B ckBaxkuHe, npoOypeHHOH B
HCCIIEyeMOM  paiioHe, B3pbIBAIOT  HEOONbIIOH  3apsn.  BosHukaromas
ceficMMuecKkass BOJIHA PACHpPOCTPAHSETCS II0 BCEM HallpaBlIeHUsIM. JlocTUTHYB
TPaHUIl HCCIETYyeMOH IMOPOABI, BOJHA OTPAXAaeTCsl M BO3BpAIacTCs 00OpaTHO K
3EMHO# ITOBEPXHOCTH, TJIe €€ «IOBUT» CHEIHATIbHBIN MPUOOD (CEHCMONPUEMHHK).
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[IpononbHas ceficMuuecKas BOJHA MOXKET PACIPOCTPAHATHCS
1) TOJBKO B rase

2) TOJIBKO B XUIKOCTH

3) TONBKO B TBEPIOM TEIIE

4) B TBEPIOM TEJIE, JKUAKOCTU U Ta3e

OTBeT: D

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

A. CKOpOCTh paclpOCTPaHEHUs CEHCMHUYECKOW BOJHBI 3aBUCHUT OT IUIOTHOCTH
U COCTaBa Cpepbl.

b. Ha rpanune aByx cpen ¢ pa3HOW IIOTHOCTBIO CEMiCMHYECKasi BOJIHA YaCTUYHO
OTpa)KaeTcsl, YaCTUYHO MPETOMIISETCS.

1) Tomeko A

2) Tonbko b

3) uA,ub

4) mn A, mn b

OTBeT: D

He 3a0yobme nepenecmu 6ce omeemvl 6 OnanK  omeemoe Ne 1
6 COOMEEemcmeul ¢ UHCIMPYKYUell No 6bINOJIHEHUI0 padOombl.

Ilpu evinonnenuu 3a0anusn 23 c pazeépuymoim omeemom ucnonwviyiime bJIAHK
OTBETOB M 2. 3anuwmume cnavana Homep 3a0anus, a 3amem omeem Ha Hez2o.
Ilonnwiit omeem Oondicen 6KIIOYAMb HEe MOILKO OMEem HA 80NPOC, HO U €20
Ppazeépuymoe, J102uiecKu Cea3aHHoe o00ocHosanue. Omeem 3anucwvleéaiime
uémko u pazéopuueo.

Ha pucynke cxemMaTu4ecku H300paKeHO paclpoCTpaHeHHE CEHCMUYIECKOM BOJHBI
oT ogara 3emierpsicenus. Kaxoif n3 cnoés (A nmm B) nmeer 60b11yIo I0THOCTE?
OtBeT 00oCHYTiTE.

Ouar
3EMIICTPSICEHHSI
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Yacrsp 2

Jna omeemos na 3adanus 24-27 ucnonw3yiime B/JIAHK OTBETOB Ne 2.
3anuwume cnauana nomep 3zaoanusn (24, 25 u m.o.), a 3amem omeem K Hemy.
Omeembl 3anucvléaiime 4émko u pazoopuueo.

Hcmone3yst kapetky (Opycok) ¢ KpIOYKOM, IHHAMOMETp, [Ba Tpys3a,
HaNpaBIIIOIIYI0  PeiKy, COoOepuTe HSKCIIEPUMEHTANBHYI YCTaHOBKY  JUIS
U3MepeHHs pabOoThI CUIIBI TPEHHS CKOIBXKEHUS MPH JBIKEHUN KapeTKU ¢ Ipy3aMHu
10 IOBEPXHOCTHU peiiku Ha paccTosHue 40 cM.

B Oxanke oTBETOB:

1) caenaiite pUCYHOK SKCIIEPUMEHTAIILHOW YCTAaHOBKH;

2) 3anmmmute GopMyiy ISt pacuéra paboThl CHIIBI TPEHUS CKOJIBKEHUS;

3) yKaKUTe pe3yNbTaThl H3MEPEHUS MOJYIIS MEepeMENICHIsI KapeTKH ¢ TPpy3aMH U
CHJIBI TPEHUS CKOJBXKEHHs MPH ABMKEHUH KapeTKU C Ipy3aMH IO MOBEPXHOCTH
peviku;

4) 3anuImuTe YUCI0BOE 3HAYCHUE PAaOOTHI CHIIBI TPEHHS CKOJIBKEHHUS.

3aoanue 25 npeocmaensem codoii 6onpoc, Ha KOMOPbLL HEOOX00UMO Oamb
nucoemennotit omeem. Ilonnwlii omeem 0ondicen cooeprcams He MOIbKO Omeem
Ha 60NpoC, HO U €20 Pa36EPHYNOe, 102ZUUECKU CEA3AHHOE 000CHOBAHUe.

MareHbKyI0 MOJIETh JIOJIKH, IUTABAFONIYIO B OaHKE C BOJIOH, MEPEMECTIIIN C 3eMITH
Ha Jlyny. M3meHuTCcs M TpH STOM (M €CIM W3MEHHTCS, TO Kak) DiIyOHHA
norpykenus (ocanka) onku? OTBET NOSCHUTE.

Mnsa 3a0anuiit 26, 27 Heodxo00umo 3anucamov NOJHOE peuteHue, KloUaruiee
3anucy Kpamkozo ycinosus 3adauu (/[amo), 3anuce opmyn, npumeHneHnue
KOmMOpbIX Heo0X00uMO U O00CHAMOUHO OA peuwleHUs 3a0auu, a makyice
MamemamuyuecKue npeodpaz0eaHus u pacyémel, npueodAuUe K HUC1060MYy
omeemy.

I'magkuii xoua Maccor 900 r u BeicoTOH 18 cm

MOKOUTCSI Ha TJIAJKOH TOPU3OHTAIBHON MMOBEPXHOCTH

(cm.  pucynHok). C BepmIMHBI KJIMHA Ha4YMHAET

cockallb3bIBaTh maiba maccoit 100 r u mepexoauT Ha

TOPHU30HTANBHYIO MOBEPXHOCTh. ONpeAenuTe CKOPOCTh KJIMHA B MOMEHT Mepexoa
1aii0obI Ha TOPU30HTAIBHYIO MOBEPXHOCTD.

DNEKTPUYECKUI KUTISTHIIBHUK CO CUpaibio conpoTusieHueM 150 Om nomectuiu
B cocyn, comepxaruii 400 r BoabI, U BKJIIOYUIM B CETh ¢ HampspbkeHueMm 220 B.
3a kakoe Bpems Boja B cocyiae Harpeercs Ha 57,6 °C? TermooOMeHOM
¢ OKpYy’Karomiei cpeoii mpeHeopeys.
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Cucrema olleHUBAHUS IK3aMEeHAIIMOHHOI padoThl N0 Gusnke
Yactp 1

3a BepHOE BBINOJHEHHE Kaxaoro M3 3amaHuil 1-16 m 21-22 BeicTaBngercs
mo 1 6amy.

Ne zapanus OtBeT Ne 3apanus OtBer Ne zapanus OtBer
1 2 7 4 13 4
2 8 1 14
3 3 9 1 15 1
4 1 10 4 16 1
5 4 11 4 21 4
6 2 12 3 22 3

Kaxnmoe u3 3amanmii 17-20 oueHuBaeTcs 2 OayutaMH, €CId BEpHO YKa3aHBI BCE
9JIEMEHTBHI OTBeTa; | 0ayuioM, €ciM MPaBWJIBHO yKa3aH XOTS ObI OJHMH DIIEMEHT
otBeta, 1 0 0aJIOB, €CJIM OTBET HE COJICPIKUT SJIEMEHTOB NMPABUIIBHOTO OTBETA.

Ne 3apanus OtBeTt
17 425
18 123
19 13<um>31
20 23<pum>32
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Kputepun oneHuBaHUSA 3a1aHHIi ¢ pa3BEPHYTHIM OTBETOM

CeiicMnyeckne MeTO/IbI HCCJIEI0BAHMS

MexaHudeckue BOJHBI, pPacIpoCTpaHsmomecs B 3eMile OT O4aros
3eMIICTPACCHUH WM  KaKUX-HHOYy[b  MOIUHBIX  B3DBIBOB,  HAa3bIBAIOTCS
ceiCMUYECKHMH BOJTHAMH.

Jns wmccnemoBaHWs 3€MIIETPSICEHHI U BHYTPEHHETO CTPOCHHUS 3eMITH
HanOOJIBIINH WHTEPEC BBI3BIBAIOT JBAa BHAA CEHCMHYECKHX BOJH: IPOIOJIBHEIC
(BOJHBI cXaTus) U MonepeyHsle. B oTiuuue OT NpoJOJIbHBIX BOJH, MONEPEUYHbIE
BOJIHBI HE PACIPOCTPAHAIOTCSA BHYTPH >KUIKOCTEN U ra3oB. CKOPOCTh 3TUX BOJH B
OTHOM H TOM JX€ BEIIECTBE pa3Has: IPOMOIBHBIC PACIPOCTPAHSIOTCS OBICTpee
nonepeunblx. Hampumep, Ha rioybune 500 KM  CKOpOCTh  IONEPEYHBIX
CeHCMHYECKHX BOJIH IPUMEPHO 5 KM/C, @ CKOPOCTb TPOJIOJIBHBIX BOJH: 10 KM/C.

PactipocTpasssace U3 odara 3eMIETPSICEHHs, IEPBBIMH Ha CEHCMHUYECKYIO
CTAHLUIO MPUXOAAT IPOJAOJBHBIE BOJHBI, @ CIIYCTS HEKOTOPOE BpeMs —
nomnepeyHble. 3Has CKOPOCTb PaclpOCTPAHEHMsI CEMCMHUYECKHX BOJIH B 3€MHOH
KOpe U BpeMs 3ala3/IbIBaHNs MONEPEYHON BOIHBI, MOXKHO ONPEIEIUTh PACCTOSHHE
JI0 IeHTpa 3emieTpsiceHus. s Goiiee TOUHBIX M3MEPEHUH HCIONB3YIOT JaHHbIE
HECKOJIBKHX ceficMuuecKuX cTaHiui. ExXerofgHo Ha 3eMHOM IIape perucTpUpYIOT
COTHM THICSIY 3€MJIETPSICEHUM.

CeifcMu4ecKie BONHBI UCIOIB3YIOTCS UIS UCCIEAOBAHUS TTyOOKHX CIOEB
3emnu. Korna ceiicMuueckue BOIHBI IPOXOIAT 4epe3 Cpeay, INIOTHOCTh U COCTaB
KOTOPOH M3MEHSIOTCS, TO CKOPOCTH BOJIH TAaK)XK€ MEHSIOTCS, YTO IPOSIBISETCA B
IpeIOMIICHUH BOJH. B Gonee MIOTHBIX cI0sX 3eMIN CKOPOCTh BOJIH BO3PAcTaeT;
COOTBETCTBEHHO, BO3PACTaeT Yrol MPEIOMIEHHA. XapakTep IPeIOMICHHS
CeIICMUYECKUX BOJH IO3BOJIIET UCCIIEN0BATh INIOTHOCTh U BHYTPEHHEE CTPOCHUE
3emnn. OTCYTCTBUE MOMEPEYHBIX BOJIH, MPOLIEAIINX Yepe3 LEHTPaIbHyI0 00/1acTh
3emny, TO3BOJIMIIO aHIJIMHCKOMY celicmonory OmnareMy caenaTb BBIBOA O
CyLIECTBOBAaHUM XKUJKOIO sIpa 3eMIIU.

CelicMudeckuii MeTOA OTpaXEHHBIX BOJH HCIOJNB3YEeTCS Ul IIOMCKa
MOJIE3HBIX MCKOMAEeMBbIX (HANpHUMep, MECTOPOXKICHUH HeDTH U raza). DTOT METON
OCHOBaH Ha OTPaXEHUU HCKYCCTBEHHO CO3[aHHOM ceiicMMYecKOW BOJHBI Ha
TpaHUIIE TOPOA C Pa3sHBIMH IDIOTHOCTAMH. B ckBakmHe, TpoOypeHHOIl B
UCCIelyeMOM  paifoHe, B3pbIBalOT  HeOonblIoOW  3apsa.  BosHukaromas
celicMMYecKas BOJHA PACMpOCTpaHseTcs IO BCEM HampaBleHUsIM. JlOoCTUTHYB
TPaHUIl HCCIEeAyeMOH IMOPOABI, BOJTHA OTPAKAeTCsl W BO3Bpalaerca oOpaTHO K
3eMHOMW ITOBEPXHOCTH, T €€ «JIOBUT» CIEIHAIBHBII IPpHOOop (CEHCMOIIPHEMHHK).
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Ha pucyHke cxemaTndecku H300pakeHO PacHpOCTPaHEHUE CeHCMIUYECKOH BOIHBI
ot ogara 3emierpsiceHus. Kaxoit n3 cnoés (A nmm B) nmeer 60b11yI0 TIIOTHOCTH?
OtBeT 000CHYITE.

QOuar
3EMIICTPSICEHHSI

Oo6pa3en BO3M0:KHOT0 0TBETA

1. ITnotHoCTH citos b Gomblire.

2. CormacHO pHCYHKY Ha TpaHuie oOmactei A um B ceificMudeckass BoiHA
MIPETOMIISIETCSl TAKUM 00pa3oM, YTO YTroJ MPeJOMIICHHs OOJbIIe yriia TajcHusl.
CrnenoBaTellbHO, CKOPOCTh PACHpOCTPAHEHUs BOJIHBI M IUIOTHOCTh BEIIECTBA B
obnactu b Oonbiire.

Copep:xkaHnne KpuTepus Banusl

[IpencraBnen mpaBuIbHBIA OTBET HAa BOIPOC, U MPUBEAEHO JOCTATOYHOE 2
000CHOBAHHE, HE COJEPIKAIIee OIHOOK

IIpencraBieH NpaBUIBHBIH OTBET Ha IIOCTAaBJICHHBIA BOIPOC, HO €ro 1
000CHOBaHHE HE SIBISIETCS OCTATOYHBIM, XOTS COZICPIKUT 00a 3j1eMeHTa
MPaBUJILHOTO OTBETA WJIM yKa3zaHHe Ha (u3nveckue sSBICHUS (3aKOHBI),
HPHYACTHBIE K 00CYKIaeMOMY BOIIPOCY.

Wi
ITpencraBieHbl KOPPEKTHBIE PACCYKICHHS, IPUBOISIINE K IPABUILHOMY
OTBETY, HO OTBET SBHO HE CPOPMYNHNPOBAH

IIpencraBiieHbl 00mMe paccyKICHHSA, HE OTHOCSIIWECS K OTBETy Ha 0
MOCTaBJIEHHBIA BOIPOC.

nim
OTBeT Ha BOMNPOC HEBEPEH HE3aBUCHMO OT TOTO, YTO PACCYKICHUS
IIPaBUJIbHBI WJIM HEBEPHBI, UIM OTCYTCTBYIOT

Maxcumanvhwiii 6ann 2
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Hcmons3yss kaperky (Opycok) ¢  KpIOYKOM, JAWHAMOMETp, JBa TIpy3a,
HampaBIAIONLYI0 peiiky, cobGepure OSKCIEPUMEHTANbHYI0 YCTaHOBKY IS
U3MepeHHs pabOoThI CUIIBI TPEHHS CKOIBXKEHUS MPH IBIKEHHN KapeTKH ¢ Tpy3aMHu
10 IOBEPXHOCTHU peiiku Ha paccTosiHue B 40 cM.

B Oxnanke 0TBETOB:

1) caenaiite pUCYHOK SKCIIEPUMEHTAIILHOW YCTAHOBKH;

2) 3anmmute GopMyiy Ast pacuéra paboThl CHIIBI TPEHUS CKOIBKEHUS,

3) yKaxuTe pe3yabTaThl H3MEPEHUS MOJYJIS TIepEMEIIeHHs] KapeTKU C Tpy3aMH U
CHJIBI TPEHUS CKOJBXKEHHs MPH ABMXKEHUH KapeTKU C Ipy3aMH IO MOBEPXHOCTH
peviku;

4) 3anuImuTe YUCI0BOE 3HAYCHUE PAOOTHI CHIIBI TPEHHS CKOJIBKEHHUS.

XapakTepuCTHKA 000PYI0BAHUS
[lpr BBHIMOTHEHWW 3aaHUS HCIONB3YeTCs KOMIUIEKT obopysioBaHus Ne4 B

cocTaBe:
Habopul nabopamopnvle | Komnnexm «I' HA-nabopamopusny
KommiekT Ne 4
® KapeTKa ¢ KPIOYKOM Ha HUTH e OpYCOK C KPIOYKOM Ha HUTH
m=(100+£2)r m=(60+8)r
e Ba rpy3sa maccoii mo (100 £ 2) r e Ba rpy3sa maccoii mo (100 £ 2) r

® JIMHAMOMETD LIKOJIbHBIH C IIPENEIIOM | @ JIMHAMOMETP IIKOJIBHBINA € IPeIeIOM
m3mepenns 4 H (C = 0,1 H) mmepenust 1 H (C = 0,02 H)

e Hanpapisomas (kodddurnent e Hanpasstomast (Ko3dduumeHt
TPEHMS KapETKH 110 HAIIPABIIAIOLIEH TpeHHs OpycKa 10 HaINPaBJISIONIEH
npubnusurensHo pasex 0,20 £ 0,05) npubnusurensHo pasen 0,20 £ 0,05)

Brnumanue! Tlpu 3aMeHe Kakoro-mu0o sJieMeHTa 000py10BaHHsI Ha aHATOTHYHOE C
JIPYTUMH XapakTePUCTHUKaMU HEOOXOIMMO BHECTH COOTBETCTBYIOILME M3MEHEHHUS
B 00pa3el] BHIMOIHEHHUS 3a1aHHS.

Oopa3zen BO3MOKHOT0 BbINIOJIHEHUSI
1. Cxema 3KCIIepUMEHTAILHOW YCTAHOBKHU:

—

-
FTp FTS{I‘H

{ I|'|'| } o

2. Fryy = Frp (IpH pPaBHOMEPHOM JBHKEHHN).
PaGota cunbl Tpenns 4 = —F, - S.

3. Furu=0,6 H; S=0,4 M.

4. 4=-0,24 IIx.
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Ykazanue sxcnepmam

YucneHHOe 3HAa4YE€HHWE IPSMOIO M3MEPEHMs] CHJIbl TATHM JIOJDKHO HAXOAUTHCS B
untepBane F = (0,6 £0,2) H.

Js xommurekta «[MA-nmaboparopus» uatepsan F' = (0,5 +0,1) H.

HeoOxonuMo ydecTb, 4TO pe3ymbTaThl H3MEPEHMS CHIBI TPEHUS CKONbXKEHHs
(cunbl TATH) OyAYT 3aBHCETH OT MaTepHaia W KauecTBa 0OpabOTKU MOBEPXHOCTH
pEHKH.

Conepixanue KpuTepust Banast

ITomHOCTEIO IPAaBIIIBHOE BBHITIOJTHEHHUE 3aIaHUS, BKITIOYAIOIIEe: 4
1) pUCYHOK 3KCIIEPHMEHTAIBLHON YCTAHOBKH;

2) popmyiry s pacuéra HCKOMOI! BETHUHHBI

(6 0annom ciyuae 0ns pabomer cunbl MpeHUs CKOIbICEHUS);

3) IpaBUIBHO ~ 3alMCaHHbIE  PE3yJdbTaThl  MPSAMBIX  W3MEPEHHI
(6 Oammom cnyuae pesynbmamvl UMEpeHUs NYMU U CULbL MPeHUs
cronvoicenust (cunvl mseu));,

4) mosry4eHHOE TIPaBHIIEHOE YHCIIOBOE 3HAYCHHE HCKOMOH BETMIHHEI

ITpuBeneHs! Bce NIEMEHTHI IPAaBUILHOIO 0TBeTa 1-4, HO 3
JIOMyIIeHa OIIIOKa MPH BEYHUCICHUHN 3HAUCHUS HCKOMOI BEJINUHMHBL.
N
Jonymerna ommubka mpu 00O3HAYCHUHM EAWHMI] M3MEPEHHS HCKOMOMH
BEJIMYKHBL.
N
Jomymena ommu0Oka B CXEMAaTHYHOM pHCYHKE 3KCIHEPHMCHTAIbHON
YCTaHOBKHU, UM PUCYHOK OTCYTCTBYET.

N
OtcytcTByeT (hopMyia B oOmmeM BUAE I Pacd&Ta HCKOMON BETHINHBI
ChenaH pHCYHOK O3KCHEPHMEHTANbHONW  YCTAHOBKH, IIPABIIIBHO 2

MpUBEACHBl 3HAYCHUS TPSAMBIX M3MEPEHHH BEIMYMH, HO HE 3amicaHa
dbopmyna 1 pacuéTa HCKOMOW BEIMYMHBI, U HE TIOJTyYeH OTBET.

nim
[IpaBunbHO TpUBENEHB 3HAYEHUS MPSIMBIX W3MEPEHUH BEJIWMYHH,
3anmucaHa Qopmyina A pacyéra MCKOMON BETMYHHBI, HO HE MONy4YeH
OTBET, U HE MIPUBEIEH PUCYHOK IKCIIEPUMEHTAIILHON YCTaHOBKH.

nim
[IpaBunpHO mNpUBENEHBI 3HAYEHUS MPSMBIX H3MEpPEHHH, NpUBENEH
NPAaBWIBHBIH OTBET, HO OTCYTCTBYET PHCYHOK 3KCIEpUMEHTaIbHOM
YCTaHOBKH M (popmyia asisi pacyéra HCKOMOM BETUYMHBI
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3anucaHbl TOJIBKO NMPABUIIbHBIC 3HAYCHUS MIPSIMBIX U3MEPEHUH.

N
[IpuBeneHo mpaBUIBHOE 3HAYEHHWE TOJIBKO OJHOTO M3 TPSAMBIX
WU3MEPEHHH, U CJIeJIaH PUCYHOK IKCIIEPUMEHTAIbHON YCTAHOBKH.

N
[IpuBeneHo mpaBUIBHOE 3HAYEHHWE TOJIBKO OJHOTO M3 TPSAMBIX
M3MepeHNH, 1 3anrcana GopMyia sl pacuéTa NCKOMOM BETUIHHBI

Bce ciy4aun BHIONTHEHMS, KOTOPBIE HE COOTBETCTBYIOT BBINICYKAa3aHHBIM 0
KpUTEepUsM BbIcTaBieHus 1, 2, 3 wiu 4 6amioB. Pa3po3HeHHBIE 3amucH.
OTCyTCTBHE TOMBITOK BBIIONHCHUS 331aHHs

Maxcumanvusiti 6a1n 4

MaJieHbpKYI0 MOJICTTb JIOAKH, IIIABAIOIIYI0 B OaHKE C BOJOM, IEPEMECTHIIN C 3eMIIH
Ha Jlyny. M3meHuTcs nu mpu 3ToM (M €CIIM U3MEHHUTCS, TO Kak) IiiyOuHa

norpykenus (ocanka) oaku? OTBET NOSCHUTE.

Oo6pa3en BO3M0KHOT0 0TBETA
1. He usmenurcs.

2. Jlogka morpyXaercss B BOLY OO TeX IOp, MMOKA BBITAIKUBAOIIAS CHIA,
NeHCTByIONIass Ha JIOJKY CO CTOPOHBI BOJbI, HE YPaBHOBECUT CHIY TSDKECTH.
I'nmy6ouHa morpyxenus (ocaaka) JIOAKH ONPENENAETCS BBITOJHECHUEM YCIOBUSL:
Frox = Fyur (1). Yckopenue cBoOogHOTO najicHus Ha JlyHe MeHblIe, 4eM Ha 3emiie.
Ho mockonpky o0e cuibl mpsMO MPONOPHHUOHANBEHBI YCKOPEHHIO CBOOOTHOTO
najieHus, T0 00e CHWIbl Fp, W Fy,, YMEHBIIATCS B OJMHAKOBOE YHCIIO pa3, U

paseHctBo (1) He HapymUTCS.

Coaeprxanue KpuTepust Basuibl

[IpeacrasieH mpaBUIBHBINA OTBET HA BONPOC, U MPUBEAEHO J0CTATOYHOE 2
000CHOBaHUeE, HE COJIEpIKAIIee OITUOOK
IIpeacraBiieH TMpaBUIBHBI OTBET HA IOCTABJICHHBIH BOMPOC, HO €ro 1
000CHOBaHNE HEKOPPEKTHO MIIM OTCYTCTBYET.

i
[peacraBiieHBl KOPPEKTHBIE pacCy>KACHUS, MPUBOIAIINE K TPABHIEHOMY
OTBETY, HO OTBET SIBHO HE c(hOpMYIHPOBAH
[IpencraBnensl oOmme paccyKACHUs, HEe OTHOCSIIMECS K OTBETY Ha 0
[TOCTaBJICHHBIH BOIIPOC.

nim
OTBeT Ha BOIPOC HEBEPEH HE3aBUCHMMO OT TOTO, YTO PACCYKICHUS
MIPaBUIIbHBI, MM HEBEPHBI, WIIH OTCYTCTBYIOT

Maxcumanvuwiii 6ain 2
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I'magkmit kmuH Maccor 900 r m BeICOTOM 18 cMm m
MOKOUTCSl Ha TJaJKOM TOPU3OHTAJIBHON MOBEPXHOCTH

(cM.  pUCYHOK).

C BCPUIINHBI KJIMHa Ha4YWHaCT

COCKaJIb3bIBaTh MIaitba mMaccoit 100 T u mepexomur Ha
TOPU30HTANBHYIO MOBEPXHOCTh. OmpeaenuTe cKOpocTb
KJIMHa B MOMEHT Ilepexo/ia Maifobl Ha TOPU30HTANBHYIO TOBEPXHOCTb.

dusuka. 9 knace

Hcnone3yercs ¢ bnaHkaMu oTBEToB - 28 / 30

Copnep:xaHne KpuTepHsi

banabl

Bo03Mo:KHBIII BADHAHT pPelleHUs!

ano:
M=900r=0,9 xr
m=100r=0,1 kr
h=18cm=0,18 m

3aKOH COXPAaHEHUS TOPU3OHTAIBHOM IPOEKIUU UMITYJIbCA:
mv =Mu, TIe U — CKOPOCTb LIAHOBI, a 4 — CKOPOCTh KJIMHA
OTHOCHUTEIBHO TOPU30HTAIBHON TOBEPXHOCTH.

Orcrona BEIpa3uM: L = %

3aKOH COXPaHEHHSI MEXaHHYECKON SHEPTHU:

2 2
Mu
p=10_ )
MEN=THTT T
IMoncraBuB B 3Ty (opMysy BbIpaKEHHE IS CKOPOCTH
Aok, HARAEM: u =m i
M(m+M)

IIpuBeeHO MOJHOE MPaBHIBHOE PEIICHUE, BKIIOYAIOIIEe CIIEAYIOIINe
2JIEMEHTBI:

1) BepHO 3amHCaHO KPATKOE YCIOBHE 3a/1a4H;

2) 3ammcaHbl ypaBHEHHS W (DOPMyJbI, IPUMCHEHHE KOTOPBIX
HE00XOIMMO M JIOCTATOYHO JJIsl PeLICHUS 33]1a4i BEIOPAHHBIM CITIOCOOOM
(6 OanHoOM pewienuu: 3aKOH COXPAHEHUS. UMNYIbCA, 3AKOH COXPAHEHUs
MeXanuieckou SHepauu);

3) BBINOJIHEHBI HEOOXOJMMBIC MaTeMaTHYECKHEe NpeoOpa3oBaHus WU
pacuéThl, TPUBOIAIINE K MPABUIBHOMY YHCIOBOMY OTBETY, U
mpezcTaBieH OTBeT. [Ipy 3TOM JOMyCKaeTcsi PEHICHHE «II0 YacTIM)»
(c MPOMEKYTOUHBIMHU BBIYUCICHUSMHU )

3

Omeem: 0,2 %
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IpaBuiapHO  3amucaHbl  HEOOXOIMMBbIE  (DOPMYIBI,  [IPOBEACHBI
BBIYUCIICHNUS, U TIOJYYEH OTBET (BEPHBIN MIIM HEBEPHBIN), HO JOMyIIeHA
omuOKa B 3aIMCH KPATKOTO yCIOBUS WK niepeBoze exauuui B CU.

I
[pencraBieHo MPaBUIIBHOE PEIICHHUE TOIBKO B 00IIEM BUE, 0e3 KaKHX-
00 YHCIIOBBIX PAcUETOB.

nJim
3anucaHbl ypaBHEHUSI U OPMYIIbI, IPUMEHEHHUE KOTOPBIX HEOOXOIMMO
U_JIOCTATOYHO MJs PEIICHUS 3aJayd BBIOPAHHBIM CIIOCOOOM, HO B
MaTeMaTHYeCKUX TPeoOpa3oOBaHMSAX WM BBIYUCICHUSAX JOMyIIeHA
omuoka

3anucaHbl ¥ UCHOJIB30BAHBI HE BCE UCXO/HBIC (hOPMYIIbI, HEOOXOIUMBIC
JUTSL PEIICHUS 3a]1a49u.

i
3amucaHbl Bce HCXOAHBIC (OPMYJIBI, HO B OHHON W3 HUX JOMYILICHA
ommuoOKa

Bce cmydam pemieHnsi, KOTOpbIe HE COOTBETCTBYIOT BHIIMICYKa3aHHBIM
KPHUTEPHSIM BHICTABJICHHS OLICHOK B 1, 2, 3 Oasa

Maxcumanvrolii 6ain
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DNEKTPUYECKUI KUTISATUIIBHUK CO CUpaibio conpoTusieHueM 150 Om nomecTtuiu
B cocy/, coaepxamuii 400 r BoJbI, U BKJIIOYWIN B CeTh ¢ HanpsokeHuem 220 B. 3a
Kakoe Bpems Bojga B cocyne Harpeercs Ha 57,6 °C? TermnooOMeHOM
OKpY KaroIeH cpeaoit mpeneOpedn.

Ousuka. 9 knace Hcnonssyercs ¢ 6nankamu otBetos - 30 / 30

Bce cimydam pemreHus, KOTOpbIE HE COOTBETCTBYIOT BhIIIEyKa3aHHBIM 0
KPHUTEPHUSM BBICTABJICHUS OLIEHOK B 1, 2, 3 Gamma

Maxcumanvuwiii 6ann 3

Bo3Mo:kHBIII BADHAHT pellleHus!

ano: O =cmAt

m=400T1 = 0,4 xr 0=
U=220B cmAtR
At=57,6 °C 1= T

_ LGS

=4200 ——
¢ kr-°C
T-? Omeem: 300 ¢

CoaeprxaHnue KpuTepust Banabt

[IpuBeneHo MoOIHOE MPAaBUIBHOE pEIIEHHE, BKIIOYAOIIEe CIeIyroIue 3
3JIEMEHTBHI:

1) BepHO 3amMKCcCaHO KPAaTKOE YCIOBHE 3a/1a4H;

2) 3anuWcaHbl YpaBHCHHS M (QOPMYJbI, HIPUMEHEHHE KOTOPBIX
HEOOXOIMMO M AOCTATOYHO JUIS PELICHUS 3a/1a9i BBIOPAHHBIM CIIOCOOOM
(6 oannom pewenuu: 3axon [ocoyns — Jlenya, opmyna ors pacuéma
KOIuuecmea meniomvl, He0OX00UMO20 OJisl HACPeBAaHUs BeUecned);

3) BBINOJHEHBI HEOOXOAMMBIC MAaTEMaTHUECKHUE MpPeoOpa3oBaHUsS H
pacyérel, NPUBOIAIIME K TPABHIBHOMY YHCIOBOMY OTBETY, U
npezcTaBieH OTBEeT. IIpW 3TOM JOMyCKaeTCsl pEIlCHHE «II0 YaCTIM))
(C MPOMEXYTOYHBIMU BBIYUCIICHHUSIMHU )

[MpaBunpHO  3ammcaHbl  HEOOXOoAWMBIE  (QOPMYJBI,  MPOBEICHBI 2
BBIYUCIICHUS, U MTOYYeH OTBET (BEPHBIA WM HEBEPHBIHN), HO JOMyIIeHa
ommnOKa B 3aIIMCH KPaTKOro yciaoBus win nepesoje eaunun B8 CH.

505171
[IpencrasiieHO MpaBUIILHOE PEIEHUE TOIBKO B 00IIEM BUe, O3 KaKmX-
JTUOO0 YHCIIOBBIX PACUETOB.

50171
3amucaHbl ypaBHEHUS U (OpMyJIbl, IPUMEHEHNUE KOTOPBIX HEOOXOIMMO
W JOCTaTOYHO ISl PEIIeHHs 3aJayd BBIOPAHHBIM CIIOCOOOM, HO B
MaTeMaTHYeCKUX TNPeoOpa3OBaHMAX WM BBIYHCICHHAX JIONYyIICHA
omunoka

3amnucaHbl ¥ MCIONB30BaHbI HE BCE MCXOIHbBIC (POPMYIIBI, HEOOXOMUMBIE 1
JUTSL pELIIEHUS 3a[auH.

W
3amnmcanbl BCe HMCXOAHBIC (HOPMYIBI, HO B OJHONM W3 HHUX JOMYyIICHA
omInoKa
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B coorBerctBun c¢ Ilopsaxkom mpoBeneHUss TOCYJapCTBEHHOW MTOTrOBOMN
aTTeCTallly Mo 00pa30BaTeFHBIM IPOrpaMMaM OCHOBHOTO 00IIero oOpa3oBaHHs
(mpuka3 MunoOpuayku Poccum ot 25.12.2013 Ne 1394 3aperucrpupoBan
MuntoctoM Poccun 03.02.2014 Ne 31206)

«48. Dk3aMeHaNMOHHBIE PAOOTHI TPOBEPSIOTCS IBYMs 3Kcmepramu. Ilo
pe3yJIbTaTaM HPOBEPKHU AKCIEPTHI HE3aBHCHMO JIPYT OT APYTa BHICTABIISAIOT OauIbI
3a KaXIBI OTBET Ha 3aJaHUs OSK3aMCHAIIMOHHOM pabotel... B ciywae
CYLIECTBEHHOTO PACXOXKICHHUS B OajulaX, BBICTABICHHBIX JABYMs OKCIEpPTaMH,
Ha3HA4aeTcss TpeThst mposepka. CyIIeCTBEHHOE pacXOXIeHHEe B Oammax
ONpefieIeH0 B KPHUTEPHSAX OIEHUBAHHWSA II0 COOTBETCTBYIOUIEMY YydeOHOMY
IpeaMeTy.

Tpetnil skcepT Ha3Ha4yaeTcsl MpeacefaTesieM MPEeIMETHOH KOMHUCCHUHU H3
9HCIIa YKCIIEPTOB, paHee He MPOBEPSIBIINX HK3aMEHAIIMOHHYIO padoTy.

TperbeMy dKCIEpTy HpeRocTaBisieTcss HHpopMamus o 6aiax, BEICTaBICHHBIX
9KCIIEPTaMM, pPaHee MPOBEPSBIIMMU SK3aMEHAIMOHHYIO padoTy oO0ydaromerocs.
Babl, BEICTaBIEHHBIE TPETHUM SKCIIEPTOM, SIBIISTFOTCS OKOHYATEILHBIMID.

Ecim pacxoxaenue cocrasisieT 2 1 6osee Oaia 3a BEITOTHEHHE JTFO00TO 13
3aJjaHull, mo mpemuil dKcnepm npogeepsiem MONbKO me 3a0anus, Komopbvle
8bI38AIU CHIOJIb CYUECTNBEHHOE PACXOHCOEHUE.
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