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HNHcTpyknus no BHIMOJTHEHUIO PadoThI

Ha BbImonHeHHe >K3aMEHALMOHHON paboTel mo ¢u3nke otBoauTcs 3 yaca (180 muuyT).
PaGora coctout u3 3 yacreil, BKITOYAOIIUX B ceOsa 27 3aJaHui.

Yacte 1 comepxur 19 zamanuii (1-19).K kaxmomy u3 nepsbix 18 3amaHuil npuBoauTcs
YeThIpe BapUaHTa OTBETA, U3 KOTOPHIX TOJIBKO OAWH BepHBIU. [Ipy BBIMOIHEHHH 3THUX 3aJaHHi
yacti 1 oOBequTe KPY)KKOM HOMEp BBHIOpaHHOI'O OTBETa B dK3aMeHal[OHHOU pabote. Ecnu Bl
00BenM He TOT HOMEp, TO 3a4epKHUTE ATOT OOBEAEHHBI HOMEP KPECTHKOM, a 3aTeM OOBeIuTe
HOMep HOBOro oTBeTa. OTBeT Ha 3amanue 19vactu 1 3amuchIBaeTCsl Ha OTIEBHOM JIUCTE.

Yacte 2 conepxut 4 3ananus ¢ kpatkuMm orBeToM (20—23).I1pu BBINOIHEHUH 3aaHUI YacTh
2 OTBET 3alUCHIBAETCS B dK3aMEHALOHHOW paboTe B OTBeNEHHOM MJIsL 3TOro Mecre. B ciydae
3aIlFCH HEBEPHOTO OTBETA 3aYEPKHUTE €T0 U 3alUIINTE PSAIOM HOBBIH

Yacte 3 comepxut 4 3amanust (24—27),Ha KOTOpbIe CIeAyeT AaTh Pa3BEPHYTHIA OTBET.
OTBeThl Ha 3aJaHWs 4YacTH 3 3alKCHIBAIOTCS Ha OTHEJIbHOM JKUCTe. 3amanue 24
9KCIIEPUMEHTANbHOe, W [JIs €ro BBINOJHEHHS HEOOXOIUMO BOCIIOJB30BATHCS J1aOOPATOPHBIM
obopynoBaHHEM

IIpu BBIYHCIEHUSIX pa3pelaeTcsi UCIONb30BaTh HEMPOrPAMMHUPYEMBIN KaTbKYJISITOP

Ilpu BbIMoMHeHMM 3afaHuii Bbel MokeTe monb30BaThesl 4YepHoBHKOM. OOpaiaem Bare
BHMMAHHE HA TO, YTO 3AMCH B YEPHOBUKE HE OyIyT yYMTBHIBATHCS MPU OLEHUBAHUH PabOTHL.
CoBeTyeM BBITIONHSTE 3a[aHUSI B TOM TIOPSIIKE, B KOTOPOM OHH JaHbl. J[Jisi 3KOHOMUM BpeMeHU
MpOoMycCKaiiTe 3aJjaHue, KOTOpoe He yAa€Tcs BBITIONHUTH Cpasy, M MepexXOoJuTe K CIEAYIOIEMY.
Ecnu mocrne BeimonHeHus Bceil pabotsl y Bac ocranercst Bpems, Bbl cMoXxeTe BepHYyTBhCS K
MPOITYIIIEHHBIM 33 [aHHSIM.

Bamnel, monydeHHble Bamu 3a BBIMONHEHHBIE 3alaHus, cyMMupytorcs. [loctapaiitech
BBITIOJIHUTH KaK MOKHO OOJIbIlIe 3ajaHuii M HabpaTh HauOOJIbIIIee KOJIMYEeCTBO OaIOB.

Kenaem ycnexa!

© Cratl'pax 2013r.
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Hwxe npuBeneHs! cipaBoyHbIe JaHHbIE, KOTOPbIE MOTYT ITOHAn00uThCca Bam
IPY BBIOJIHEHUH PaOOTHI.

JecaTH4YHbBIC IPHCTABKH

HaumenoBanne O0o3HaueHue MHoxHuTEND
rura T 10°
Mera M 100
KHJIO K 103
TeKTO T 102
CcaHTu C 102
MUJIIA M 1073
MHUKPO MK 106
HAHO H 1079
KoHcTaHThI
M
yCKOpeHHUe CBOOOIHOTO NaJIeHus Ha 3emiie g=10 ?
11 H- M2
IpaBUTAIMOHHAS TIOCTOSIHHAS G=6,7-10  ———
KI'
s M
CKOPOCTb CBETa B BaKyyMe c=3-10 ;

9JIEMEHTAPHBIN IMEKTPUUECKUN 3apsiz

e=1,6-10"Kn
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YaensHas
) Tk TEIIoTa Tk
Termoémkocth Boael | 4200 S napooOpa3oBanus 2,3-10° ==
kr- C BOJIbI KI'
N TEIIoTa
K
TEII0EMKOCTh 2400 A NapooGpasoBarms 9.0-10° PICS
cnupra kr-°C KT
cnupTa
K K
remodyKocTs baa | 2100 il ‘ TEILIOTA IIABICHHs | 5 5 14 Hox
KT - C CBHHIIA KT
TETIOEMKOCTh 920 Hox TENIIOTA IIABICHUS | 7 ¢ |04 Jox
ATIOMHHHUS kr - °C cTaim ’ KT
K K
remToiMKocTs cram | 500 )i ‘ TEILIOTA INIABNCHHA | 5 g | o4 Hox
KI - 0JIOBa KI'
K K
TeIIoéMKOCTh IunKa | 400 A . TCIUIOTA INABICHUA | 3 3. 103 ALY
kr- C b3 KT
K K
temnoéMkocts Meau | 400 A . TCILIOTA CTOpaHHA 2,910 o
KT - C CHHpTa KI
K K
TeroémkocTh onosa | 230 A o TCILIOTA CrOPAHA | 4 ¢ . (] Ax
KT - KEpoCrHa KT
TEIII0EMKOCTh 130 Hox TEIUIOTa CrOpaHus 4.6-107 Hox
CBHHIIA KT - ° OcH3MHA ’ KT
TEMI0EMKOCTh Hox
420 -
OpOH3BI kr - °C
Temmneparypa niaBjieHus Temneparypa KuneHus
CBHUHIIA 327 °C BOJIBI 100 °C
0JIOBa 232 °C cnpTa 78 °C
JIbJa 0°C
OMm - M2
YaeabHoe 3JIeKTPUYECKOe CONPOTHBICHHE, (mpm 20 °C)
cepedpo 0,016 HUKEJINH 0,4
MeJlb 0,017 HUXPOM (CILIIaB) 1,1
AIIIOMHUHHN 0,028 (hexpanb 1,2
JKEJe30 0,10

IlmoTHOCTH
KT KT
OCH3UH 710 F JpeBECUHA (COCHa) 400 F
KT KT
CrupT 800 ) napauH 900 3
KT KT
KepOCHH 800 e nén 900 w2
KT KT
MAacJI0 MaIIuHHOE 900 ? ATIOMUHUMN 2700 ?
KT KT
BOMA 1000 F Mpamop 2700 F
KT KT
MOJIOKO II€TbHOE 1030 w2 LIHHK 7100 3
KT KT
BOJIa MOPCKast 1030 2 CTallb, XKele30 7800 3
KT KT
[IULEPUH 1260 —3 MeIb 8900—3
M M
KT KT
pTYTh 13600 F CBHHEI 11350 F

© Crarl'pan 2013 r

HopmaJjibHble yCJI0BUS: TaBIICHUC 10° ITa, Temmepatypa 0 °C.
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Yacrs 1

IlIpu evinonnenuu 3adanuii ¢ evioopom omeema (1-18) o6eedoume Kpyyckom Homep
NPABUIBLHOZO OMEema 8 IKIAMEHAUUOHHOIL padome.

Ha pucynke mpuBeneH TpaduK  3aBHCHMOCTH

KOOPAMHATBI X MaTePUAIIbHON TOYKH OT BPEMEHH [. X, M
Kakass w3 3aBucumocTteil x(f) COOTBETCTBYET 3TOMY
rpaduky? - ST I
6
4
2
0 1 2 3 ;.;c
1) x(¢t) =2t 2) x(1)=2+2t
3) x(t)=2-2¢ 4) x(t)=-2+2t¢
K rteny npunoxenst cunel 3H w4 H, HanpaBieHHble 3H

HNEPIEHANKYISIPHO OPYyT IPYTy, KakK MOKa3aHO Ha pucyHKe. Monyib
PaBHOAEHCTBYIONIEH ITUX CUII

4H
2) 6oubiue 4 H

4) onpelnenuTh HEBO3MOXKHO

1) mensme 3 H
3) umeer 3HaueHue mexay 3 Hu4 H
[Io cromy BmOmb OMHOW MpPSMON HBIDKYTCS JOBa Tela MaccaMu m W 2m CO

ckopocTsiMu U u 4D COOTBETCTBEHHO, KaK IIOKa3aHO Ha pucyHke. CyMMapHbIi
HMITYJIBC 3TOW CHCTEMBI Tl PaBeH

2m 45 m§
O, @
1) 9m?o 2) Tm v 3) Sm© 4)3m7v

B cucreme 050KOB, TIOKa3aHHOH Ha pHCYHKE, OJOKM M HHUTH JIETKHE, TpPEHHE
npeHeOpexuMo Mano. Kakoil BEIMIPBINI B CUJIe Ja€T 3Ta cucTeMa 0J10K0B?

1) B2 pasza 2) B3 pasa 3) B4 paza 4) B8 pa3

© Crarl'pan 2013 r
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B cocyze ¢ Bomoil HaxoasTes TpU OpYCKa, KOTOPhIE B PABHOBECHH PACIONATar0TCs

TaK, KaK I10Ka3aHO Ha pUCYHKe. bpycku cjesaHbl U3 pa3HbIX MaTepHUasoB, HO UMEIOT
OIIMHAKOBBIE pa3Mepbl. Ha kakoii w3 OpycKOB JIeHiCTByeT HauWMEHBIIas

BBITAJIKMBAIOIIast cuia?
5
= [

1) ma 6pycox 1 2) na Gpycok 2

3) ma 6pycok 3 4) 011HO3HAYHO CKA3aTh HEJIb3S

Teno, paBHO3aMeIJICHHO JBHIKYIIICECS MO MPSIMOIA, 32 2 ¢ YMEHBIIHIO CBOKO CKOPOCTh
ot 12 m/c 1o 7 m/c. Kakoii mmyTh IpOIILIO TEIIO 3a 3TO Bpems?

1) 5™ 2) Om 3) 19m 4) 29 m

Tpu Tena paBHON Macchl, C€TaHHbIE U3 AIFOMUHUS, LIMHKA M 0JIOBA U HaXOJSAIINECs
IIPU OJMHAKOBOM KOMHATHOW TeMIiepaType, MOTPY3HIH B rOpsiYyr0 BOAY B OJHOHN
0OJNBIION BaHHE W TMOJEpXKallk TaM Hekotopoe Bpewms. [locie ycTaHOBICHHS
TEIUIOBOTO PABHOBECHUS

1) Bce Tena Harpenuch 10 OJUHAKOBON TEMIIEPATyPhI

2) TCJIO U3 aJIIOMUHUA HArpejaocChb 10 MECHBIIICH TEMIICPATYPhI, YEM TCJla U3 IIUMHKA
" OJIOBa

3) Bce Tena Harpejuch 10 Pa3HbIX TEMIIEpATyp

4) Teno U3 AMIOMUHHS HArPENIOoCh 10 OONbLICH TeMIepaTypsl, 4eM Tela U3 [HKA
1 0JIOBa

Taxoii BU TeIUIONepe1aun, Kak KOHBEKIHS, BO3MOKEH
1) Toneko B Bakyyme 2) TOJBKO B razax

3) B razax M KUIKOCTIX 4) TOIBKO B TBEPABIX TEIax

B Banny, comepxamyro 100 kr Bomsl mpu Temmeparype 80 °C, omyctunum Jjen,
nmveBmmi  temmeparypy 0 °C. Ilocme ycTaHOBIEHHS TEIUIOBOTO pPaBHOBECHS
Temriepatypa BoAbsl moHu3mnack no 47 °C. TlpeneOperas moTepsMH TETLIOTHI,
OIIPEJIENIUTE, CKOIBKO KMJIOTPAMMOB JIba ObUIO B3SITO VIS OXJIQXKICHUS BOABI?

1) = 13,1 xr 2) = 26,3 kr 3) 33 kr 4) 42 xr

© Cratl'pan 2013 r
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Ha pucyHKe CXeMaTHYECKHU TIOKAa3aHbl JIMHMM HANPSKEHHOCTH SJIEKTPOCTATHYECKOTO
MOJIsI, CO3JaBa€MOI0 MaJICHbKUMU 3apsiKeHHBbIMU Imapukamu 1 u 2. Kax 3apspkeHsl

9TH MAPUKH?

1) mapuku 1 u 2 3apsKeHbl MOJI0KUTENBHO

2) mwapuku 1 1 2 3apsyKeHbl OTPULIATEIBHO
3) wapuk 1 3apspKeH OTpULIATENbHO, a IAPUK 2 — MOJI0KUTEIBHO
4) mapuk | 3apspKEH MOJNOKUTENBHO, a MIapUK 2 — OTPULIATENIBHO

JIBa OIMHAKOBBIX IIPOBOJHMKA COEAUHEHEI TAK, KAK MMOKA3AHO
Ha pucyHKe. VI3BeCTHO, YTO CUJIa TOKA, IPOTEKAIOIIEr0 Yepes3 y B

yuactok 4B nenu, paBHa | A. KakoBa cmia Toka, KOTOpBIHA
TeYeT Yepe3 MPOBOJHUK R ?

R,

1) 025 A 2) 0,5 A 3) 1A 4) 2 A

Ha pucyHnkax 1 — 4 cxeMaTuuecky U300paXeHbl IIOCTOSHHbIE MATHUTHL U MATHUTHBIE
crpenky. Ha KakoM W3 pHCYHKOB IIPaBHILHO M300PaXKEHO MOIOKEHHE

HaMarHH4eHHOU CTPCJIKU B MAaronuTHOM I10JIC ITOCTOSAHHOI'O maraura?

1) na pucynke 1 2) ma pucynke 2 3) na pucynke 3 4) na pucynke 4

© Crarl'pan 2013 r
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Ha pucynkax 1 — 4 mokasaH XOI CBETOBOrO Iyda, MAagalolero M3 BO3AyXa Ha
IPaHKIly MKy BO3LYXOM M CTEKIOM M IPEJOMIEHHOrO Ha 3Toi rpanuie. Ha kakom

U3 MPEACTABJICHHBIX PUCYHKOB IIPABUJIILHO IMOKa3aH X0 MPEJIIOMJICHHOTO ﬂyt{a?

CTEKIT0 CTEKI0 o~
BO3IYX BO3IYX
1 2
CTEKIT0 CTEKIO
BO3IYX i BOAIYX
3 4

1) ua pucynke 1 2) na pucyHke 2 3) ua pucyske 3 4) na pucynke 4

14 . o
- B npsamoit HuKenTuHOBO MPOBOJIOKE C TUIOMIAABIO CeUeHHs | MM

Toka paBHa 1 A. Ha xakoM pacCTOSHMM APYI OT JApyra HaXoJSATCs TOYKU 3TOH

2 CcHhJIa IIOCTOSHHOI'O

IIPOBOJIOKH, HAIPSKEHUE MEXY KOTOPhIMHU paBHO 1 B?

2) Im 3)2m 4) 25m

1) 0,4 m

Snpo atoma GepuILIHs 2Be COJICPIKUT
1) 4 mpoTtoHa u 9 HEUTPOHOB
3) 9 mporoHoB u 4 HeliTpoHA

2) 4 npoTtoHa U 5 HEUTPOHOB
4) 9 mPOTOHOB U 5 HEHTPOHOB

K WCTOYHMKY TIOCTOSHHOTO Hampsokenuss U = 15B  moakmoyaroT —pesuctop
conporusieareM 50 Om. Kakoii u3 u300pak€HHBIX HIDKE aMIIEPMETPOB ClEAyeT

HCITIOJIB30BaTh IJIsI UBMEPEHUS CHUJIBI TOKA B ATOM IICIIN, YTOOBI TOYHOCTD H3M€peHPII>i

OblL1a HAWIYYIIEeH?
® @ ® @

o o o o
@ @ @ ®
oA 6|l losa wsdl| oA wll| oA 3
,,"‘"I;Hrh'.\‘\“ & %"”’{'mlu‘\\\ & ’)/), "'I:’Hrh-\‘\‘\\\\o "/’folrnnllm\“\\\‘?
2 250 0 U 0.2 1 2
1) 1 2) 2 3)3 4) 4

© Cratl'pan 2013 r
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Ilpouumaitme mexcm u evitnonnume 3aoanus 17-19.

CBOﬁO)_IHLle, 3aTyXxawuive U BBIHYKIACHHbIE KoJIe0aHus

Kpyr sBieHuil, CBSI3aHHBIX C MEXaHUYECKUMH KOJICOAHHMSIMHU, YPE3BBIYANHO
pasHooOpa3zeH. /[l onucaHus MeEXaHMYECKMX KojeOaHUM MCIOIb3YIOTCS pas3IM4YHbIe
¢usnueckue monenu. [IpocTeHIIuM NpUMEpOM TaKOW MOJETH MOXKET CIYKUTh Tpy3
Maccoid m (KOTOpBI OOBIYHO CUMTAIOT MaTepHAILHOW TOYKOH), TOJBEIICHHBIH Ha
TErKoN pyKUHE KECTKOCTHIO Kk, AT KOTOPOW BBITIONHSETCS 3aKkoH ['yka. Komebanus sToi
CHCTEMBl B MACANbHOM cllyyae (MPH OTCYTCTBHM CHJ TpeHHs) OyIyT NPOUCXOIUTH IO
TapMOHHYECKOMY 3aKOHY, IPUYEM aMIUIUTY/Ia KoJieOaHWui Oy/leT ornpenessiTbes HayaabHbIM
OTKJIOHEHMEM TIpy3a OT IOJOXEHHsI PaBHOBECHS U €ro HayalbHOM ckopocThio. Takue

KOJIcOAHUST Ha3BIBAIOTCS C80OOOHBIMU, OHU MPOUCXOJAT C YaCTOTOMN 0= k/ m, xoropas
HAa3BIBAETCS COOCMBEHHOU Yacmomotl KoJIe0aTeIbHOI CUCTEMBL.

Bonee O6mu3koii K peallbHOW SIBJISIETCS MOJETb, COTJIACHO KOTOPOM TO/BENICHHBIH Ha
TPYKUHE TPy3 KOJIEOJIETCs B BA3KOI cpere — KUIKOCTH Wi rase. Eciam BeIBecTH Takoi rpy3
W3 TIOJIOKCHUS PaBHOBECHS, a 3aTeM TMPEAOCTaBUTH €ro caMoMy cebe, TO BO3HHUKHYT
KoJie0aHMsl, aMIUTUTYy/1a KOTOPBIX OYyJIET IMOCTETIEHHO YMEHBIIATHCS M3-3a JICHCTBUS HA TPY3
CHJTBI BSI3KOTO TPEHHUSI CO CTOPOHBI Cpefbl. Takne KojeOaHUsl HA3BIBAIOTCS 3aMyXaroujumu.
CkopocTh 3aTyxaHusi KoyieOaHHWil (CKOPOCTh YMEHBIICHUs aMIUTUTYIbl KOJIeOaHUM)
OTIPEICIISICTCS] BA3KOCTBIO CPEJIbI: YeM OOJIBIIE BSI3KOCTh, TEM OBICTpEE MPH MPOYUX PABHBIX
yCJ'IOBI/IHX HpOI/ICXOIlI/IT 3aTyxaHHe.

ofuactsb
pesoHaHca
A\ ; ;
o0bnacTe | Manas BA3KOCTh
| HM3KMX
E 4acToT | obnacrs
=4 BBICOKHX
"g 4acToOT
= Oonblas BA3KOCTh
E i
< . ;
TR

=

I il
23456789 gc
Yacrora H3IMEHEHUS
BBIHYKIAIOLIEH CHITBI

Pucynok. 3asucumocmo amniumyovl 6bIHYHCOEHHBIX KONCOAHULL 2py3ad OMm
YACMOMbL USMEHEHUST BLLHYHCOAIOW el CUTTbI

© Crarl'pan 2013 r
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CoBcem mHaue OyIyT MPONUCXOJIHUTH KOJICOAHUS 3TON CHCTEMBI ITOJ] IEHCTBUEM BHEITHEH
BBIHYKJTAFOLICH CHIIBI, KOTOPAsi MIEPUOANICCKH H3MEHSETCS ¢ HEKOTOpOoi yacToToit . Takue
KoNeOaHUsT Ha3bIBAIOTCS GbiHYJicOenHbiMu. B 2TOM ciydae koneGaHus rpys3a Takke OyIayT
MPOUCXOJHUTH IO TapMOHHYECKOMY 3aKOHY, HO, B OTJIHYHE OT CBOOOIHBIX KOJICOaHHH,
aMIIUTy1a OyneT 3aBUCETh OT YaCTOThl M3MEHEHHS BBIHYKIAoMIel cuiibl. B ciydae ecnu ata
yacToTa Maya, aMIUTUTyJa BBIHY)XKICHHBIX KoyieOaHWil Taioke Oyaer HeOombmioi. [lpu
MPUOIMKEHUH YacTOThl () W3MEHEHUS BBIHYXJAIOIIEH CHIBI K YacTOTe COOCTBEHHBIX

KoseOaHuit © aMILIATy]a KoJIeOaHUi OYEeHb CHIIBHO BO3pAcTaeT. JTO ABJICHUE HAa3bIBACTCS

MexXaHuyeckuM pe3OHaHCOM, a YacToTa, Ha KOTOPOH OH HaOMIoNaeTcs — pe3oHaHCHOU
yacmomoti. Pe30HaHC MUPOKO PacIpoOCTpaHEH B MPUPOJE, €My MOTYT OBITh IOABEPKEHBI BCE
MeXaHUUYECKHE KOHCTPYKIMHU — AeTalld MEXaHU3MOB, MOCTBI, 30aHus U T. 1. [Ipu nanbHeimem
YBEIWYICHUN YacTOTHl () AMIUINTYZAA BEIHYXKICHHBIX KOJEOAHMH CHOBA CTAHOBUTCS MAaJIOH.
[Ipm yBenmueHnn BA3KOCTH CpeJIbl, B KOTOPOil KOJIeOIeTcs Tpy3, aMIUINTYAa KojeOaHuii mpu
pe30HAHCE CTAHOBUTCS MEHBIIE, a pEe30HAHCHAS 4YacToTa yMEHbIIaeTcs. [ padukn,
[IOKa3bIBAIOIINE 3aBUCUMOCTb aMILIUTY bl 4 BBIHYXIEHHBIX KOJIEOaHUI Ipy3a OT 4aCTOThl ®
HM3MEHEHUS BBIHYXKAAIOUIEeH CHIIbl (IPU Pa3IMyYHbIX 3HAYEHUSAX BA3KOCTH CPelibl), MOKa3aHbI
Ha PUCYHKE.

Teno coBepmiaeT BBIHYXACHHBIE KOIEOAHUS MO/ JICHCTBUEM BBIHYKAAIOUICH CHIIBI,
YaCTOTA M3MEHEHHsS KOTOPOH paBHa 6 ¢ L. TIpn 3ToM HAGIIOAAETCS MEXaHHUECKHUil
pesonanc. UacToTa W3MEHEHHMs BBIHYXKIAIOWIEH CHJIbI yMEHBLIMIACh 10 3¢ |, a
MOJyJTb 3TOW CHIIBI HE U3MEHWICA. YTO U3 epEUNCIIEHHOTO HUYKE BEPHO OMHUCHIBACT
M3MEHEHHE B Ipoliecce Koyebannit aToro Tena?

1) BBIHYKICHHBIE KOICOAHS TENa MPEKPATITCS
2) amiudryaa KojaeGaHui Teaa yBeIuunuTCs
3) ammuturyaa KojacOaHui Teda YMEHBIIUTCS

4) cobGcTBEHHAs YacTOTa KOJeOaHUi Teaa yMEHbIIUTCS

B Tabnuue npuBeeHbl BA3KOCTH JUIS PAasIMUHBIX KMAKOCTEH. B Kkakoi u3 »TmX
JKUIKOCTEH KOeOaHus MpyKMHHOTO MasTHUKA Oy/IyT 3aTyXaTh ObicTpee?

Kuakocrn Bsizkocts, Ila-c
AHUIIH 4,6'10_3
Boza 111073
MallmHHOE Maciio 113-1073
Sup 0,2:1073
1) B aHUIMHE 2) B BOAE
3) B MalIMHHOM Maciie 4) B adupe

© Cratl'pan 2013 r
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Ilpu evinonnenuu 3adanus 19 ¢ pazeépuymsim omeemom UCHOIb3YIUME OMOETbHBLIL
aucm. 3anuwiume cHAYana Homep 3a0anus, a 3amem omeem Ha Hezo. Ilonnwvlii omeem
00/1ICeH 8KNIIOYAMb He MOJIbKO OMGEen HA 80NPOC, HO U €20 PA36EPHYmOe, 102UYeCKU
ceazannoe obocuosanue.

B tabmune npuBeseHbl pe30HAHCHBIC YaCTOTHI ISl Pa3JIMYHbIX KOHCTPYKIMU. Kakas
UX 3TUX KOHCTPYKIIMUA MOXKET OBbITh NMPHUBE/ICHA B PE30HAHCHBIC KOJCOAHUsSI BHEITHUM
BO3JIEHCTBUEM, IPOUCXOASIIUM C TepruoaoM 2,25 mc? OTBET MOSICHUTE.

Koncrpykuus Pe3onancuas yacrora, I'n
MocT uepes pexy 0,5
CrupasibHast MalnHa 250
Oprannas TpyOa 41
KamepTon 440

Yactp 2

Ilpu evinonnenuu 3a0anuii ¢ Kpamkum omeemom (3adanus 20-23) Heodxo0umo
3anucams Omeem 6 yKA3aHHOM 6 MeKCHe 3a0aHUs Mecme.

Has  Kaxgoro (QU3MUECKOro TIOHATHS W3 TEpBOro crondua moabepute
COOTBETCTBYIOILUI IPUMEP U3 BTOPOro CTOJIOLA.
3anummTe B TAOIUIY BHIOpAHHBIC U(PBI IO COOTBETCTBYIOIINMHU OYKBaMHU.

OUBNYECKHUE NIOHATHUA INPUMEPHI
A) dusnueckas BemuunHa 1) siaexrTpusanus
B) enununa Gpu3nyuecKoil BEITUUIUHBI 2) ammepMeTp

B) npubop 11 n3mMepenust U3NUecKoil BEIMYMHBI  3) BOJBT

4) uznydeHue

OtBerT: |: A , b B : 5) compotuBieHUE

ABTOMOOWIT, IBIKYIIMICSA C MOCTOSHHON CKOPOCTBIO MO FOPU30HTATIBHOM Jopore,
HAYMHACT JKCTPEHHOE TOPMOXEHHME, IPH KOTOPOM KOJjeca HE BpallalTcs, a
CKONIB3ST 10 jopore. Ompenenure, Kak U3MEHSIOTCS CO BPEMEHEM CIICIYIOIIUE
(du3nvecKue BEIMYUHBI: MOJYJb YCKOPEHHS aBTOMOOWIIS; MOJYJb CHIJIBI TPEHUS
KOJIEC O JIOPOTY; KHHETUYECKAsl SHEPTUSI aBTOMOOUJISL.
3anumuTe B TaOIUIY BbIOpaHHBIE UGB UTS KOKIOH (PU3NUIECKON BEJIMUYHHBI 1101
COOTBETCTBYIOITUMH OyKBamMH. L{u(pbI B OTBETE MOTYT IMOBTOPSITHCS.

OUBNYECKHWE BEJINYUHDbI UX NSMEHEHUE

A) MOJyJIb yCKOPEHHUS aBTOMOOHMIIS 1) yBenuuuBaercs
B) MOayJib CHIIbI TPEHHUS KOJEC O IOPOry  2) yMEHbIIAETCs

B) KuHETHYeCKas SHEPrus aBTOMOOMIIs

A b B

3) He uzMeHseTCA

OTtBerT:

© Crarl'pan 2013 r
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Ha rpaduke mpencraBieHa 3aBHCUMOCTh MOAYJS JedopMupyOLIed cuibl F),
JEWCTBYIOLIEH Ha JIETKYIO NPYXXHMHY, OT BEIMYMHBI Jedopmaiu AX 5TOM TPYKUHBI.
JlnuHa HepacTAHyTOH NpyKMHBI cocTaBiseT X = 20cM. HMcmonesys rpaduk,
BBIOCPUTE W3 MPEUIOKESHHOTO IMEPEYHS 08a BEPHBIX YTBEPKACHUS. YKAKHTE HX

HOMeEpa.
F.H )
30 «®
= =
_ 1 : :
25k == = -
20 -z —
- .'. 4
15 S .
10 s :
— !
S5E T
= :

0 2 4 6 8 10 12 14 16 Ax.cem

1) JIns s7oit mpy kuHB! IpH Manbix AehopManusx 3akoH ['yKa He BBIMOTHAETCS.

2) Koodppuument KeCTKOCTH 9TOH NPYKHHBI NPU ManblX aedopMarusax
npubIn3uTeasHO paseH 200 H/u.

3) Ecnu onuH KoOHeI 3TOH TPYKMHBI 3aKPENUTh HA HEMOJBMKHOM INTATHBE, a
K JJPyroMy KOHILy MOJIBECHUTh Ipy3 Maccoil 1,5 kr, TO ee JUIMHA YBEIUYUTCS
MPUOJIU3UTEIBLHO Ha 5 CM.

4) Tlpu pacTskeHun Ha 4 cM STOH TPYKMHBI, PACIONOKEHHOH TOPH30HTAILHO,
3amaceHHas IPYKUHOW MOTEHITHATbHAS YHEPTHs cTaHeT paBHOI 0,24 JIk.

5) Ecnu ojuH KOHeI| 3TOH HPYKMHBI 3aKPEMHTh, a K JAPYrOMy KOHILy MpPY’KHUHbI
NPUIOKUTH CHUJLy, HallpaBJICHHYIO BJAOJIb MIPY)XUHBI U paBHYI0 9 H, TOo miunHa
MPY>KUHBI CTAaHET MPUOIU3UTEILHO PaBHOU 26 cM.

OTBeT:

© Cratl'pan 2013 r
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Ha rpaduke s aByX pe3uctopoB | u 2 mpeacTaBieHbl 3aBUCUMOCTH HanpspkeHust U
OT cuibl [ NPOTEKAIOIIEr0 Yepe3 HHUX IIOCTOSHHOro Toka. Mcmonbsyst rpaduk,
BBIOEPHUTE W3 TIPEAJIOKEHHOTO TIEPEUHS 08a BEPHBIX YTBEPKACHUS. YKAKHUTE WX

HOMCEpa.
P Uu.B

03726 8 10 12 TwmA
1) Comnportunenue pesucropa 2 paBHo 4 Om.
2) Comporusienue pezucropa 1 pasao 500 Om.
3) ComnpotuBieHue pe3ucTopa 2 OOJbIIe COMMPOTUBIICHUS pe3ncTopa 1.

4) Ecnn nampspkenue Ha pesuctope | paBHO 4 B, To 4epe3 Hero mpoTekaeT TOK
cunoii 1 MA.

5) Ecnu HanpsbkeHne Ha pe3ucTtope 2 paBHO 3 B, To uepe3 HEro nmporekaer TOK
cuioit 12 MA.

OTBeT:

Yacrp 3

na omeema na 3adanusn vacmu 3 (3a0anusn 24—27) ucnonwv3yitme omoeabHulil TUCHL.
3anuwume cnauana nomep 3a0anus, a 3amem omeem Ha Hezo. Omeemsl 3anucvléatinie
uémKo u pazoopuuso.

Wcnonp3yst mrtatuB ¢ MyQpTOH ¥ JIANKOW, MPYKHHY, HA0Op TPy30B M CEKyHIOMED,
co0epuTe OIKCIEPUMEHTAIbHYI0O YCTaHOBKY U HMCCIEHOBAaHHS  CBOOOIHBIX
KoJIe0aHUM TpyXWHHOTO MasTHHKA. Ompenenute Bpemsa ans  20-30 moJHBIX
KOJICOAHUI U BBIYHCIIUTE NIEPUOJ] KOJIeOaHU IS TPY30B pa3IHYHBIX Macc.

B Gnanke oTBETOB:

1) coemaifTe pUCYHOK SKCIICPUMEHTATBLHOW YCTAaHOBKH,

2) uzMepbTe UATENHOCTh 20-30 MONHBIX KOJIEOaHUH ISl TPY30B TPEX Pa3IMYHBIX
Macc, pe3yNIbTaThl IPeCTaBbTE B BUJIE TaOIHIIbI;

3) BBIUHCIUTE MEPUOJ KOJICOAHWH TSI KaXIOTO CiIydasi, pe3ylbTaThl OKPYTJIUTE JI0
COTBIX JOJIeH CEeKyH/Ibl U 3aHECUTE B TaOJIHUILY;

4) cdopmynupyiiTe BBIBOA O 3aBUCHMOCTH TIepuojia CBOOOJHBIX KOJIeOaHWUN
NPY>KUHHOTO MasiTHUKa OT Macchl Ipy3a.

© Cratl'pag 2013 ¢
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3aoanue 25 npeocmaensem co60ii 60NpPOC, HA KOMOPbHIUL HEOOX00UMO Oamb
nucomennvtit omeem. Ilonnwlit omeem 007)ceH GKIIOUAMb He MOJLKO OMEem Ha
BONPOC, HO U €20 PA3BEPHYMOE, 10ZUUECKU C6A3AHHOE 000CHOBAHUE.

JBIKYTCS U 3apsDKEHHBIE YacTUIBI B HE3apsHKEHHOM IPOBOJHHMKE B OTCYTCTBHE
ANEeKTpruIecKoro Toka? OTBET MOSICHATE.

na 3a0anuii 26-27 Heo6x00umo 3anucamv NONHOE peuieHue, GKIKUAIOUiee 3anuUch
Kpamkozo ycnosua 3adauu ([ano), 3anuce opmyn, npumenHeHue KomopvIX
Heo0X00uMo u O00CMAMOUHO 017 peuleHUs 3a0auu, a MmAaxyHce MamemamuyecKue
npeoodpazosanusn u pacuemol, NPUBOOAUUE K YUCTO80MY ONIBENY.

C kakoil BBICOTHI JIOJDKHA ObUTa OBl TajaTh Karuisl BOJABI TPU OTCYTCTBUHU
COTIPOTUBIICHUS BO3/lyXa, YTOOKI IPH yJape O 3eMIT0 oHa 3akurnena? CuuraTh, 4TO Ha
HarpeBaHue BoAsl uaeT 40% HavampHON MeXaHWYECKOUW dHepruu Karumm. HadambHyto
TeMIIepaTypy Kariau npuHsaTh paBHor 20 °C.

DnekTpoualiHuk, noTpebnsromuii Momuocts 2,1 kBT, 3a 5 MHHYT Harpesaer
1,5 nmutpa Boael ot Temmepatrypsl 10 °C no xunenws. Omnpemenute KIIJ[ storo
DJIEKTPOYaiHUKA.

© Cratl'pan 2013 r
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HNHcTpyknus no BHIMOJTHEHUIO PadoThI

Ha BbImonHeHHe >K3aMEHALMOHHON paboTel mo ¢u3nke otBoauTcs 3 yaca (180 muuyT).
PaGora coctout u3 3 yacreil, BKITOYAOIIUX B ceOsa 27 3aJaHui.

Yacte 1 comepxur 19 zamanuii (1-19).K kaxmomy u3 nepsbix 18 3amaHuil npuBoauTcs
YeThIpe BapUaHTa OTBETA, U3 KOTOPHIX TOJIBKO OAWH BepHBIU. [Ipy BBIMOIHEHHH 3THUX 3aJaHHi
yacti 1 oOBequTe KPY)KKOM HOMEp BBHIOpaHHOI'O OTBETa B dK3aMeHal[OHHOU pabote. Ecnu Bl
00BenM He TOT HOMEp, TO 3a4epKHUTE ATOT OOBEAEHHBI HOMEP KPECTHKOM, a 3aTeM OOBeIuTe
HOMep HOBOro oTBeTa. OTBeT Ha 3amanue 19vactu 1 3amuchIBaeTCsl Ha OTIEBHOM JIUCTE.

Yacte 2 conepxut 4 3ananus ¢ kpatkuMm orBeToM (20—23).I1pu BBINOIHEHUH 3aaHMI YacTh
2 OTBET 3alUCHIBAETCS B dK3aMEHALOHHOW paboTe B OTBeNEHHOM MJIsL 3TOro Mecre. B ciydae
3aIlFCH HEBEPHOTO OTBETA 3aUYEPKHUTE €T0 U 3alUIINTE PSAIOM HOBBIH

Yacte 3 comepxut 4 3amanust (24—27),Ha KOTOpbIe CIeAyeT AaTh Pa3BEPHYTHIA OTBET.
OTBeThl Ha 3aJaHWs 4YacTH 3 3alKCHIBAIOTCS Ha OTHEJIbHOM JKUCTe. 3amanue 24
9KCIIEPUMEHTANbHOe, W [JIs €ro BBINOJHEHHS HEOOXOIUMO BOCIIOJB30BATHCS J1aOOPATOPHBIM
obopynoBaHHEM

IIpu BBIYHCIEHUSIX pa3pelaeTcsi UCIONb30BaTh HEMPOrPAMMHUPYEMBIN KaTbKYJISITOP

Ilpu BbIMoMHeHMM 3afaHuii Bbel MokeTe monb30BaThesl 4YepHoBHKOM. OOpaiaem Bare
BHMMAHHE HA TO, YTO 3AMCH B YEPHOBUKE HE OyIyT yYMTBHIBATHCS MPU OLEHUBAHUH PabOTHL.
CoBeTyeM BBITIONHSTE 3a[aHUSI B TOM TIOPSIIKE, B KOTOPOM OHH JaHbl. J[Jisi 3KOHOMUM BpeMeHU
MpOMycKaiiTe 3aJaHue, KOTOpoe He yAa€Tcs BBITIONHUTH Cpasy, M MepexXOoJuTe K CIEAYIOIEMY.
Ecnu mocrne BeimonHeHus Bceit pabotsl y Bac ocranercst Bpemsi, Bbl cMoXeTe BepHYyThCS K
MPOITYIIIEHHBIM 33 [aHHSIM.

Bamnel, monydeHHble Bamu 3a BBIMONHEHHBIE 3alaHus, cyMMupytorcs. [loctapaiitech
BBITIOJIHUTH K&K MOXKHO OOJIbIlIe 3ajaHui U Ha0paTh HAaUOOJIbIIIee KOJIMYEeCTBO OaIOB.

HKenaem ycnexa!

© Cratl'pax 2013r.
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Hivke npuBeIeHb! CIpaBOYHBIC JaHHBIE, KOTOPBIC MOTYT OHAa100UThCsl Bam
IIPU BBIIOJTHEHUH PaOOTHI.

I[ecaTn'lee NpUuCcTaBKHU

CKOpPOCTb CB€TA B BAKYyM€

C

HaumenoBanue O06o3HaueHne MHOXUTENb
rura r 10°
Mera M 109
KHUJIO K 10°
TeKTO r 102
CaHTH c 102
MUJLUTH M 1073
MHKPO MK 1076
HaHO H 1070
KoncTanThl
YCKOpEHHUe CBOOOTHOTO Ma/IeHus Ha 3emiie g=10 ?
rpaBUTAIIMOHHAS TOCTOSIHHAS G=6,7- 107” H- 1;[2
KT
c=3-1082

3JIEMEHTAPHBIN IEKTPUIECKUN 3apsiz

e=1,6-10"Kn

®dusnka 9 kiacc Bapuant ®M9602

YaeabHas
) Tk TEIIOTa Tk
Termoémkocth Boael | 4200 S napooOpa3oBanus 2,3-10° ==
kr- C BOJIbI KI'
" i TEIIOTa Tix
z;:;n(;ZMKOCTL 2400 S napooOpa3oBanus 9,0-10° ==
p kr- C crpTa K
) IES TEIIOTA MIaBICHHUS 4 Jx
TeroémMkocTh apaa | 2100 = 2,5-10" —
KT - C CBHUHIIA KT
TETIOEMKOCTh 920 Hox TENIIOTA IIABICHUS | 7 ¢ |04 Jox
ATIOMHHHUS kr - °C cTaim ’ KT
. Hox TEIIOTA MIABIEHUS 4 ok
temnoéMkocts ctanu | 500 - 5,9-10" —/—
KI - 0JIOBa KI'
) IES TEIIOTA MIABIEHUs IES
TeIIoéMKOCTh IunKa | 400 . 3,3.10° ==
kr- C b3 KT
.. K TEIUIOTa CTOPAHUS K
temnoéMkocts Meau | 400 A . P 2,910 o
KT - C CHHpTa KI
K K
TeroémkocTh onosa | 230 A o TCILIOTA CrOPAHA | 4 ¢ . (] Ax
KT - KEpoCrHa KT
TEIII0EMKOCTh 130 Hox TEIUIOTa CrOpaHus 4.6-107 Hox
CBHHIIA KT - ° OcH3MHA ’ KT
TEMI0EMKOCTh 420 Hox
OpOH3BI kr - °C
Temmneparypa niaBjieHus Temneparypa KuneHus
CBHUHIIA 327 °C BOJIBI 100 °C
0JIOBa 232 °C cnpTa 78 °C
JIbJa 0°C
O 2
M - MM o
YaeabHoe 3JIeKTPUYECKOe CONPOTHBICHHE, (mpm 20 °C)
cepedpo 0,016 HUKEJINH 0,4
MeJlb 0,017 HUXPOM (CILIIaB) 1,1
AIIIOMHUHHN 0,028 (hexpanb 1,2
JKEJe30 0,10

IlnoTHOCTH
KT KT
OeH3UH 710 o npesecuna (cocma) | 400 v
KT KT
800 — 900 —
CIIAPT e napaduH NE
KT KT
800 — 5 900 —
KEepOCUH Iy nen M3
KT KT
MacJj0 MalluHHOE 900 F ATFOMUAHUN 2700 F
KT KT
1000 — 2700 —
BOJA M3 MpaMop M3
KT KT
MOJIOKO IIETBHOE 1030 F LIUHK 7100 ?
KT KT
BOJIa MOpCKast 1030 N CTajb, KENe30 7800 s
KT KT
TITHAIIEPHH 1260 —3 Melb 8900—3
M M
KT KT

© Crarl'pan 2013 r

HopmaJjibHble yCJI0BUS: TaBIICHUC 10° ITa, Temmepatypa 0 °C.
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Yacrs 1

IlIpu evinonnenuu 3adanuii ¢ evioopom omeema (1-18) o6eedoume Kpyyckom Homep
NPABUIBLHOZO OMEema 8 IKIAMEHAUUOHHOIL padome.

Ha pucynke mpuBeseH rpaduk  3aBUCHMOCTH

KOOPAMHATBI X MaTepUaIbHOW TOYKH OT BPEMEHHU f. X, M
Kakas n3 3aBucumocteil x(f) COOTBETCTBYET 3TOMY
rpaduky? R s
6
4
2
0 | 2 3 . {:;c
1) x(t)=6-3¢ 2) x(t)=3-6¢
3) x(t) =6-2¢ 4) x(t)=6+2¢
K temy mpumoxensl cumsl 12 H m 16 H, nHampasieHHEBIE 12H

HNEPIEHIUKYJAPHO JAPYr JApYry, Kak II0Ka3aHO Ha pPUCYHKE.
Monynb paBHOACHCTBYIOIIEH ATHX CHII

16 H
1) Gonpme 16 H 2) mensuie 12 H

3) umeer 3nauenue mexay 12 Hu 16 H  4) onpenenuTs HEBO3MOKHO

ITo cromy BAOIL OJHOW NPAMONM JBHXKYyTCs JABa Tena maccamu m u 2m. Teno
Maccoi m JBMIKETCS CO CKOPOCTBIO D BJIEBO, a TEJIO Maccoil 2m JABUKETCA CO

ckopocThio 40 BIpaBo, Kak IMOKa3aHO Ha pucyHKe. CyMMapHBI HMITYJIbC TOU
CUCTEMBI TCJI paBCH

2m 4% v m
P e ==,
1) 9m 2) 8m b 3) Tmo 4) 6m v

© Crarl'pan 2013 r
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B cucreme 0510KOB, TOKa3aHHOH Ha pPHCYHKE, OJOKM M HHUTH JIETKHE, TpEHHE
npeHeopexumMo Maio. Kakoi BBIMIpHIII B cUile AaéT 3Ta cucTeMa OJIOKOB?

F
1) B2 paza 2) B3 paza
3) B4 paza 4) He maéT BRIMTpHIIIA

B cocyze co pTyThiO IUIaBalOT TPH METAJUIMYECKUX OpycKa, KOTOpbIE B paBHOBECHH
pacrnonararoTcsi Tak, Kak II0Ka3aHO Ha pHUCYHKe. Bpyckum chenaHsl U3 pa3HBIX
MaTepuaioB, HO UMEIOT OJMHAKOBBIE pa3Mephl. Ha kakoil m3 OpycKoB neicTByeT
HanOOJbIIas BBITAJIKUBAIOLIAS CHIIa?

1) Ha 6pycox 1
3) na 6pycok 3

2) na Opycok 2
4) O0IHO3HAYHO CKA3aTh HEJIB3S

Teno, paBHOYCKOPEHHO JBMKYIIEECS MO MPSIMOM, 3a 2 C YBEIHUUIO CBOK CKOPOCTh
ot 12 m/c 1o 20 m/c. Kakoii yTh MPOIILIO TEIO 3a 3TO Bpems?

1) 8m 2) 16 m 3) 32mMm 4) 64 m

TemnepaTypa B TepMocrare Ioijepxkusaerca pasHoii +90 °C. B rtepmocrar

MOMEIIAIOT cocyA ¢ Boaod mpu Temneparype +100 °C, B KOTOpBIA IMOTPYKaAIOT
nensHoM KyOuk mpu temneparype —100 °C maccoii, B 2 pa3a Oosblield, yeM Macca
BobL. [lociie ToCcTHKEHHs TEIIIOBOTO PABHOBECHS

1) B cocyne ycraHoBurcs Temneparypa +10 °C
2) B cocyae ycraHoBuTcs Temnepatypa +90 °C
3) B cocyne ycraHoBuTcs Temmneparypa +50 °C
4) B cocyne ycraHoButcs temmeparypa 0 °C

© Cratl'pan 2013 r
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Takoli BUJI Temionepeaut, Kak TEIIONPOBOHOCTh, BO3MOKEH
1) Toneko B Bakyyme 2) B rasax M KHIKOCTAX

3) B rasax, JKUAKOCTAX U TBEPALIX TeAax 4) TONBKO B TBEPIABIX TEJaxX

B Banny, coxepxxantyto 100 kr Boas! mpu Temmeparype 50 °C, omycTnim KycKH Jibaa
obmeli maccor 20 kr, HaxomuBmmecs npu Temreparype 0 °C. IlpeneOperas
HOTEPAMH TEIUIOTHI, OIPEAEIUTE, 1O KaKOH TeMIepaTypbl OXJaIuTcs BOAA B BaHHE
I10CJIE YCTAHOBJICHUS B HEH TEIUIOBOI'O PaBHOBECHs?

1) = 28,6 °C 2) =343 °C 3) =41,7°C 4) =455 °C

Ha pucyHke cxemMaTn4ecku Moka3aHbl JMHUM HANPSHDKEHHOCTH 3JIEKTPOCTaTHYECKOTO
M0JIs, CO37[aBAEMOT0 MAJICHBKUMH 3apsDKEHHbIMH Imapukamu | m 2. Kax 3apsikeHst

9THU MIAPUKHU?

1) mapuku 1 1 2 3apspKEHBI TIOJIOKHUTEIBHO
2) mapuku | 1 2 3apsHKeHBl OTPULIATEIIEHO
3) mapuk | 3apsyKeH OTpUIATENBHO, a MAPHK 2 — TOJIOKHUTEIHEHO
4) mapuk | 3apsKeH MOJIOKUTENBHO, a MIAPUK 2 — OTPUIATEIBHO

JlBa OJIMHAKOBBIX IPOBOIHUKA COCAUHEHBI TaK, KAK HOKAa3aHO R,

Ha puUCyHKe. M3BecTHO, 4YTO HamIpsHpKeHHEe Ha ydacTke AB
B

nenu paBHo 2 B. Kakoe HampspkeHue MOKakeT BOJBTMETD,
€CIIM €ro MOAKIIOYUTE K IPOBOJHUKY R ?

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

© Crarl'pan 2013 r
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Ha pucynkax 1 — 4 mokazaHa cxema ombITa Jpcresia 1o 0OHAPYKEHHIO MarHUTHOTO
NOJIsl IPOBOJAHUKA C MPOTEKAIOIIUM 10 HEMY JJIEKTpHYecKUM TokoM. Ha kakom u3
PUCYHKOB  TPAaBHJIBHO HM300paX€HO TMOJIO)KEHHWE  HAMarHMYEeHHOW  CTPENKH
B MarHWTHOM TT0JI€ TIPSIMOTO MTPOBO/IHHUKA C TOKOM?

3 4

1) ma pucynke 1 2) na pucyHke 2 3) ma pucynke 3 4) na pucynke 4

Ha pucynkax 1 — 4 moka3aH X0J CBETOBOTO Iy4a, ITaJalOIIETr0 U3 CTEKIA HA TPAHHILY
MEKIy CTEKIOM M BO3JyXOM M HpPENOMJIEHHOr0 Ha 3Toil rpaHuue. Ha kakom u3
MMPEACTAaBJICHHBIX PUCYHKOB IIPABUJIBHO ITOKAa3aH X0 MPCJIOMIICHHOT'O qua?

BOIY ROWIYN /
I o

CTERIO / CTERIO /

1 2

BOJIYX / BOVIYX I
CTERIO / CTERIO /

3 4
3) Ha pucyHke 3

1) Ha pucyHke 1 2) Ha pUCYHKe 2 4) Ha pucyHke 4

© Cratl'pan 2013 r
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JBa pesucropa Rju R, COeIUHEHBI TaK, KaK IIOKAa3aHO HAa cxeMe. I3BecTHO, 4TO
amriepmeTp A3 MOKa3sIBaeT CHIy Toka 3 A, a ammepmetp A; — 1 A. UTo moKa3bIBalOT
amnepmetp Ay M BONBTMETP V,, €CIIM U3BECTHO, YTO CONPOTHBIEHHE pe3ncTopa Ry

paBHo 2 OMm?

R

1) Amnepmerp A, nokaseiBaet 2 A, Bonbt™MeTp V, — 1 B.
2) Ammnepmerp A, mokaseiBaet 2 A, Bonbt™eTp V, — 4 B.
3) Amnepwmerp A, nokassisaet 4 A, Bonst™eTp V, —2 B.

4) Amnepwmerp A, nokassisaer 4 A, Bonstmerp V, — 8 B.

Slapo aroma mMaraus %Mg COJICPKUT

1) 12 nporonos u 25 HEHTPOHOB. 2) 25 nmpoToHOB U 12 HEWTPOHOB.

3) 12 nporonos u 13 HEHTPOHOB. 4) 13 npoToHOB U 12 HEWTPOHOB.

K wucrounuky mnocrosHHoro HanpsbkeHus U=45 B noaxioyaroT  pe3ucTop
conportusieareM 150 Om. Kakoii u3 n300pakE€HHBIX HIDKE aMIIEPMETPOB ClIEAyeT
UCIIOIb30BATh IS U3MEPEHUSI CUJIbI TOKA B 3TOH 11emH, YToObl TOYHOCTh U3MEPEHHIHA
Obla HavTyqIIei?

@© @ ® O]

® o o o
@ @ @& ®
0 MA 6 0 MA 73 OA 0.3 O/f\ %
'//,,f f”-’rh'-\‘\‘\\‘\\\ ’»4,“ i \\\\&- ”/,‘,& fr:m.-.n\‘\“\‘\ "/fa, o Iu\‘\““\‘?
250 500 0,1 0.2 1 2
D1 2) 2 3) 3 4) 4
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IIpouumaitme mexcm u evinonnume 3aoanusn 17-19.

Cpo0osHbIe, 3aTyXal01He U BbIHYK/ICHHbIE KOJ1e0aHusl

Kpyr sBieHuW#, CBSI3aHHBIX C MEXaHUYECKUMH KOJICOAHHMSIMH, YpPE3BBIYAIHO
pasHooOpaszeH. /[l omnucaHus MeXaHMYECKMX KojJeOaHHUH MCIOJIb3YIOTCS pa3IMYHbIe
¢usnueckue monenu. [IpocTeHuM NpUMeEpoM TakOW MOJETH MOXKET CIY)KHTh Tpy3
Maccoil m (KOTOpBI OOBIYHO CUHTAIOT MAaTepUAIbHOW TOYKOH), TOJBEIICHHBIH Ha
TErKol mpy>KUHE KECTKOCTHIO k, AJIT KOTOPOW BBITIONHSETCS 3aKkoH ['yka. Konebanus sToi
CHCTEMBl B HACANbHOM cilyyae (MPH OTCYTCTBHM CHJ TpeHHs) OyIyT NPOUCXOIUTH IO
TapMOHHYECKOMY 3aKOHY, IPUYEM aMIUINTY/Ia KoJieOaHWi Oy/eT onpenessiTbes HayaabHbIM
OTKJIOHEHMEM TIpy3a OT IOJOXKEHHs] pPaBHOBECHS M €ro HayalbHOM ckopocThio. Takune

KOJICOAHUST HA3BIBAIOTCS CGO60()HblMu, OHHU TIPOUCXOIAT C qacTOTOMU (,00: \/k/ m, KOoTopas

HAa3bIBAETCS COOCMBEHHOU Yacmomoll KoJIe0aTeIbHOI CUCTEMBL.

Bonee 6mu3koii K peanbHOW SIBISIETCS MOJIEIb, COTJIACHO KOTOPO# MOJBEHICHHBIH Ha
NPY)KUHE TPy3 KOJEOJIETCS B BA3KOM Ccpejie — )KUIKOCTH Wi ra3e. Eciiu BhIBECTH TaKoi Ipy3
W3 TOJOXKEHHUS PAaBHOBECHs, a 3aTeM MPENOCTaBUTh €ro camMoMmy cebe, TO BO3HHKHYT
KOJICOaHUsI, aMILTUTY/1a KOTOPBIX OYJeT MOCTENEHHO YMEHBIIATLCS U3-32a JICHCTBUS HA TPY3
CHJIBI BSI3KOT'O TPEHHUSI CO CTOPOHBI cpepl. Takue KoneOaHUsT HA3BIBAIOTCS 3AMyXAIOUUMIL.
CkopocTh 3aTyxaHusi KoneOaHui (CKOPOCTh YMEHBIICHHS aMIUTUTYIbl KOJICOaHHi)
OTIPE/ICIISACTCS BSI3KOCTBIO CPEJIbL: YeM OOJIbILE BSI3KOCTh, TEM OBICTPEE IPH MPOUYUX PABHBIX
YCIOBHUAX TPOHMCXOINT 3aTyXaHHe.

obinacTthb
pe30oHaHca

AL i i

obnacts | Manas BI3KOCTh
= | Hu3KMX |
= | wactor | obmacTs
2 BBICOKHX
=4 YACTOT
-~
E OOBILIAA BABKOCTD
E "
< i |

I T i

(]

| | Hi |

2 3456789 ., C_I
Yacrora H3MEHCHHSA
Bblliyﬂi}lal{)llleﬁ CHJIBI

Pucynok. 3asucumocmv amnaumyobvl bIHyHCOEHHbIX KOIeOAHUL 2py3d Om
4ACMOMbL UBMEHEHUS BLIHYHCOATOWell CUTb
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CoBcem nHaue OyIyT MPOUCXOIUTH KOJICOAHUS 3TON CHCTEMBI ITO]] ACHCTBHEM BHEITHEH
BBIHYKJAIOLICH CHJIBI, KOTOPasi MEPHOANICCKH H3MEHSETCSI ¢ HEKOTOpOH yacToToit . Takue
KoJieOaHUsI Ha3bIBAIOTCS GbIHYICOeHHbIMU. B 3TOM ciiydae kojeOaHUs Tpy3a Takke OyIyT
MPOUCXOJHUTH MO TapMOHHYECKOMY 3aKOHY, HO, B OTIHYHE OT CBOOOIHBIX KOJICOaHHH,
aMITUTY1a OyAeT 3aBHCETh OT YaCTOThI M3MEHEHUs BBIHYKIAroIel cuibl. B ciyyae ecnu ata
yacToTa Masla, aMIUTUTYJa BBIHY)XKJICHHBIX KoJieOaHWH Taroke Oyzer HeOompmio. [lpu
MPUOTMKEHHH YacTOThl () W3MEHEHHUS BBIHYXKJAMOMIEH CHIBI K YacTOTe COOCTBEHHBIX

Kosie0aHmit ©, aMILIITy/a KoJIeOaHUI OYEeHb CHIIBHO BO3pACTaeT. DTO sBJICHUE HAa3bIBACTCS

MeXaHuueckuM pe3OHAHCOM, a YacToTa, Ha KOTOPOH OH HaOMIomaeTcs — pe3oHaHCHOU
yacmomoii. Pe30HaHC IMUPOKO PacHpOCTPaHEH B MPUPOJE, EMY MOTYT OBITh IOABEPKEHBI BCE
MEXaHMYECKHE KOHCTPYKIMHU — A€Talld MEXaHU3MOB, MOCTBI, 30aHus U T. 1. [Ipu nanbHeiem
YBEIMYCHUH YacTOTHl (0 aMIUINTYAA BBIHYKACHHBIX KOJCOAHUH CHOBA CTAHOBHUTCS MAJIOM.
[Tpn yBenmueHnn BA3KOCTH CPeJIbl, B KOTOPOil KoJeOmeTcs Tpy3, aMIUINTyAa KojeGaHuii mpu
pe30HAHCE CTAHOBUTCS MEHBIIE, a pE30HAHCHAs 4YacToTa YyMEHbIIaeTcs. [paduky,
[IOKa3bIBAIOIIUE 3aBUCUMOCTb aMILIUTY bl 4 BBIHYXIEHHBIX KOJIEOAHUI Ipy3a OT 4aCTOTHI ®
WM3MEHEHHUS BBIHYXKAAIOLIEeH CHIIbl (IPU Pa3IMYHbIX 3HAYEHUSX BA3KOCTH CPE.bl), MOKa3aHbI
Ha PUCYHKE.

Terno coBepiacT BEIHYKICHHBIC KOJICOAHUS TIOJ MEHCTBHEM BBIHYKIAIOMICH CHIIBI,

4acTOTa U3MEHEHMsI KOTOpoil paBHa 6 ¢l [Ipu >TOM HabIFOIACTCS MEXaHHMYSCKHUH

pe3oHaHc. YacToTa HM3MEHEHHS BBIHYXXJAMOIIEH CHIIBI yBEIMYHIach 0 9 ¢l a

MOAyJIb ATOU CHJIBI HEe U3MeHuIcsA. YTo u3 NEPEUYHCIICHHOI0 HUXKC BEPHO OIMUCHIBACT
HN3MCHCHHUEC B IIPOLIECCE KoJieOaHuii 3Toro Tena?

1) BBIHYXK/ICHHBIC KOJIEOAHUSI TeJa IPEKPATATCS
2) ammuTyaa KoJeOaHuii Tena yBEITUUHTCS
3) amruturyna KosebaHui Teaa yMEHbIIUTCS

4) cobcTBeHHas yacTOTa KOJICOAHMUIT Tea YMEHBIIUTCS

B Tabmume mpuBeneHbl BS3KOCTH U PAa3lWYHBIX Ta30B. B KakoM M3 3THUX Ta30B
KoJIeOaHUs IPY)KUHHOTO MasiTHUKA OyAyT 3aTyxaTh MeJjieHHee?

T'a3 BsizkocTs, Ilac
A30T 1,67-107
Bozopox 0,84:107
Bosnyx 1,721 0>
Tennii 1,89:107

1) B a3zore 2) B BOJIOpPOLIE

3) B BO3IMYXE 4) B renun

© Crarl'pan 2013 r
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IlIpu evinonunenuu 3aoanus 19 c pazeépHymovim omeemom ucnob3yiime Omoe1bHblil
aucm. 3anuwiume cHavana Homep 3a0anus, a 3amem omeem Ha Hezo. Ilonnwvlii omeem
00/1ICeH 8KNIIOYAMb He MOJIbKO OMEen HA 60RPOC, HO U €20 PA36EéPHYmOe, 102UUeCKU

C8A3AHHOE 000CHOBAH L.

B Tabsuie npuBeaeHbl PE30HAHCHBIE YACTOTHI JIJIs PA3IMYHBIX KOHCTPYKIMi. Kakas

UX 3TUX KOHCTPYKIMHA MOXKET OBITH NMPHUBEICHA B PE30HAHCHBIC KOJICOaHNsI BHEITHUM
BO3JICHCTBHEM, TIPOUCXOAIINM € TieprnoioM 25 Mc? OTBET NOSICHUTE.

Koncrpykums Pe3onancHas yacrora, I'n
Mocrt uepes peky 0,5
CrupanpHasi MalInHa 250
Oprannas Tpy6a 41
Kamepron 440

Yacrtb 2

Ilpu evinonnenuu 3a0anuii ¢ Kpamkum omeemom (3adanus 20-23) HeodxX00umo
3anucamo OMeem 6 yKA3aHHOM 6 MeKCHe 3a0aHUs Mecme.

Jus kaxzaoro

¢uznueckoro

IIOHATHA U3

COOTBETCTBYIOLIHUI MTPUMEP U3 BTOPOTO CTOIONA.
3anummte B TabauIly BRIOpaHHBIE UGPHI TI0]] COOTBETCTBYIOIUMH OyKBaMHU.

IIEpPBOTO

cronbua TmoadepuTe

OPUBNYECKHUE MMOHATUA INPUMEPBI
A) ¢usnueckas BenmuIrHa 1) ommerp
b) enununna pusnueckoi BETNIUHBI 2) Bart
B) npubop s nusmepenust Gru3NUecKOi BEITHIUHBL 3) menapenne
4) TerI0éMKOCTh
A b B 5) oxmaxneHue

OtBeT:

ABTOMOOWIIb, JABHKYIIUHCS ¢ MOCTOSIHHON CKOPOCTBIO 10 TOPU30HTAIBHOM J0pore,
HAUMHAET JKCTPEHHOE TOPMOXKEHME, IIPM KOTOPOM Kojleca HEe BpallaloTcs, a
CKOIB3AT 10 jopore. Onpeznenure, Kak HU3MEHAIOTCA CO BPEMEHEM CIIEAYIOIIUE
(u3HUeCcKNe BEIMYUHBL MOIYTb CKOPOCTH aBTOMOOWIIS; MOXYJh pPabOTHI CHIIBI
TPEeHMUs; TOTEHIIUATbHAS YHEPIHs ABTOMOOMIISI OTHOCUTEIBHO YPOBHS JOPOTH.
3anumuTe B Ta0IUIy BhIOpaHHbIE TUMPHI I KaXI0H (U3nUecKkoil BeInYuHBI I0A
COOTBETCTBYIOIUMHU OykBaMH. L{U(pbI B OTBETE MOTYT MOBTOPATHCS.

CON3NYECKHWUE BEJINYNUHDbI NX NSMEHEHUWE

A) MomyIb CKOPOCTH aBTOMOOMJIS 1) yBenmmuuBaetcs
B) moaynas paGoThI CHITBI TPEHHUS 2) ymenbmaercs

B) norenumanbHas sHeprus aBToMoOuiIs  3) He U3MEHSETCs

A b B

OTBerT:

© Cratl'pan 2013 r
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Ha rpauke mupeiacTaBieHa 3aBHCUMOCTb MOAYyJs JjaedopMupyromeil cunbl F, Ha rpapuke mis aByX pe3ucTOopoB | W 2 TpPENCTAaBIEHBI 3aBMCHMOCTH CHIbI [
JelicTByIolIell Ha JIErKyl0 MPYKUHY, OT OTHOIIEHUs AeopMaluu OpyKHHBI AX K ee HOCTOSIHHOTO TOKA, IPOTEKAIOIIETO YEPE3 ITH PE3UCTOPHI, OT NPHIOKEHHOTO K HIM
HIepPBOHAYANBHON AMHE X(). JIMHA HepacTsAHYTON NPyKKUHBI cocTaBiseT x = 20 cMm. HanpspkeHust U. Vcmons3yst rpaduk, BRIOEPHTE M3 TPEIIOKCHHOTO TEpeuHs 0ed
Hcnonb3ys rpaduk, BblOepuTe U3 NPEIOKEHHOIO IEepeuHs 06a BEPHbIX BCPHBIX YTBEPKACHHU. yKa}K\Iﬂe UX HOMEDA.

YTBEPXKIEHHUS. Y KaXKUTE UX HOMEPA.
3 1
FH
2 21
120 *—
« :=
100 ® | 1
®
80 . ‘ I 6
. 4 _ 24 6 8 1012 B
60 £ { 1) Compotrusienue pesucropa 1 pasuo 0,5 Om.
d [ 2) Comporusnenune pesucropa 2 pasao 4000 Om.
40 L 1
i .' 3) Eciu HanpsbkeHue Ha pesuctope 1 paBHO 6 B, To 4epes Hero NpoTEKAaeT TOK
20 - | cuioii 3 MA.
] [ 4) Ecnu Hanpspkenue Ha pesuctope 2 paBHO 4 B, TO depe3 HEero mpoTeKkaeT TOK
. cwioit 2 MA.

®
0 02 04 0.6 0.8 1,0 1,2 1.4 1.6 -
. . QT:\ 5) ConpotuBnenue pesucropa 1 60Jble CONPOTUBIIEHHUS pe3nucTopa 2.

1) JIio6Gas Touka Ha >TOM rpadMKe COOTBETCTBYET Ae(POPMALUAM, IS KOTOPHIX Yacrp 3
crpaBe B 3aKoH ['yka.

2) Mpn  mameix  gedopvamax  KoSQGHIMEHT KECTKOCTH STOH  MpyKHHBI na omeema na 3adanua wacmu 3 (3adanus 24-27) ucnonwv3yiime omoenbHulil JUCH.
NIPUGH3HTETBHO paeH 600 H/m 3anuwume cnauana nomep 3adanus, a 3amem omeem Ha nezo. Omeemul 3anucvleéaiine
' YémKo u pazoopuueo.

3) Ecnu omuH KOHEIl 3TOM TPYKHHBI HEMOJBUKHO 3aKPENUTh, a K JPYroMy ee

KOHIy TPWJIOXKUTh CHITy, HAIPAaBICHHYIO BJOJIb TMPYKUHBl U PaBHYIO IO Hcnonp3yst coduparolyo IMH3Y, JIMHEHKY, HEOOBIION nMpeaMeT (JacTUK, KOJIMadyoK
moxyito 30 H, To mwHa mpy>KWHBI CTAaHET MPUOTH3UTEIHFHO PaBHOH 25 cM. UL PYYKH W T.T.), 3KpaH U pabodee Ioyie, U3MEPhTE PACCTOSHUE OT JIMH3BI JO
4) DTy TmpyXKHMHy MOXKHO HCIIONB30BaTh JUII M3TOTOBJICHHS  XOPOIIETO E326§1’;<§I§4Hﬂm2pe§rﬁeTabHaB3;(531;?{. BHK?qecE[e I/ICTO‘;I:IFI/IKa <I:V1[3§Ta JUI OCBEILCHUS
JIMHaAMoMeTpa ¢ mpeaesnom uzMmepennit 120 H. pen 07KHO HCTIOIE30BATE OKHO, MOTOTOMHYIO SICKTPOIAMITY.
5) 3Ty MPYXHUHY HEBO3MOXHO pPACTSAHYTH Tak, 4TOOBl €€ JAJIMHa YBCJIUMYHIIACh l) Cnenaf;n‘e PUCYHOK BKCHepI/IMeHTaJILHOP'I YCTaHOBKU;
B 1,5 paza. 2) moMmecTuTe MpeAMeT nepei JMH30i Ha pacctogHuu 100 MM oT He€ (Tak, 4TOOBI

OTBer: OpeAMET OCBEIIAJICS), NPH IMOMOIIM JHMH3bI MOJyYHTE Ha HKpaHe H300paKeHUe
IpeaMETa;
3) ¢ mOMOIIBIO JIMHEHKN OMNpPEIeIUTe PACCTOSHUE OT JUH3BI J0 HM300paKeHHs Ha
3KpaHe;

4) oronmBuras W TPUABHTas SKpaH, BHOBb IOJydnTe H300pa’keHHE NpeaMeTa Ha
9KpaHE W CHOBAa HM3MEpbTE€ pACCTOSHUE OT JIMH3BI 10 H300pakeHHs (crenaite
U3MepeHHsl He MeHee TPEX pa3); YKaKUTe NPUMEPHYIO IOTrPELIHOCTh U3MEPEHU;

5) 3anuIInTe pe3ybTaThl BCEX N3MEPEHUH B TaOIHUILY;

6) 3anMIINTEe M3MEPEHHOE 3HAu€HHE PACCTOSHHUA OT JMH3Bl 10 H300paKeHus
MpeaMeTa, yKaKATe IPUMEPHYIO TIOTPENTHOCTh U3MEPEHHSI TOW BETMYUHBI.

© Crarl'pan 2013 r © Cratl'pan 2013 r
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3aoanue 25 npeocmasnaem coboit onpoc, Ha KOMOPLII HEOOXOOUMO Oamb RUCbMEHHbLI
omeem. Ilonnbiii omeem 00JiceH coOdepiHcamb He MObKO Omeem HA 80RPOC, HO U €20
Ppa3eépHymoe, 102u4ecKu CeA3aHHOe 000CHO8aHUe.

CIUonIHOMY MeTaJUTHYeCKOMY LIapy COOOIIAOT 3eKTpuveckuii 3apsia. Uemy paBHO
JNEKTPUYECKOE TI0JIe BHYTPH 3TOr0 miapa? OTBET MOSCHUTE.

Jna 3a0anuii 26-27 Heodx00umo 3anucams noJIHOe peuieHue, GKI0Yauiee 3anuch
Kkpamkozo ycirosus 3aoauu ([Jano), 3sanuce Qopmyn, npumenenue Komopwix
Heo0X00uUMO U 00CHMAmMOYHO 01 peuwleHUs 3a0auu, a maxiyice MamemamuyecKue
npeodpazosanusn u pacuémol, NPUCOOAUUE K UUCTIOB0MY OMEEHY.

Kakoii nomkHa OpuTa ObI OBITH TeMIlepaTypa I'paJfHKH, YTOOBI OHA, TMafas ¢ BBICOTHI
6,3KM TIpH OTCYTCTBHH COIPOTHBIICHHS BO3MyxXa, IIPH yJdape O 3eMIII0 Harpeiach 10
temriepatypsl O °C, He HayaB TIpH 3TOM IUIaBUThCcA? CUHMTAaTh, YTO HA HarpeBaHHUe
rpaguHKy naeT 60%ee HavanbHON MeXaHUYECKOM SHEPTUH.

OnexTpodaitHuk noTpediser MomHOCTE 1,25kBT. Uepes kakoe BpeMst U3 3aKHUIEBIIETO

JaHUKa TP OTKPBITON Kpbiiike BBIKMMUT 1,5mutpa Bomer? KITM snekTpovaiiHuKa
MPUHATH paBHBIM 92%.

© Crarl'pax 2013r.
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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BbImonHeHHe >K3aMEHALMOHHON paboTel mo ¢u3uke otBoauTcs 3 yaca (180 mumyT).
PaGora coctout u3 3 yacreil, BKITOYAOIIUX B ce0sa 27 3aJaHui.

Yacte 1 comepxur 19 szamannii (1-19).K kaxgomy u3 mepsbix 18 3amanuii npuBOAUTCS
YeThlpe BapUaHTa OTBETA, U3 KOTOPHIX TOJIBKO OIWH BepHbIN. [IpH BBINOJHEHHH 3THUX 3aJaHHil
gactd 1 06BeiuTe KPY)KKOM HOMEp BBIOpaHHOTO OTBETa B dK3aMeHAIlMOHHOW pabote. Eciu B
0o0BenM He TOT HOMEp, TO 3a4epKHUTE ATOT OOBEAEHHBI HOMEP KPECTHKOM, a 3aTeM OOBeIuTe
HOMep HOBoro oTBeTa. OTBeT Ha 3ananue 19yactu 1 3anuckiBaeTcs Ha OTAEIBHOM JIUCTE.

Yacte 2 coneprxut 4 3amanus ¢ kpatkum orBeToM (20—23) Ilpu BhIMONHEHNH 3aJaHU 9acTh
2 OTBeT 3alKCBIBAaeTCs B dK3aMEHAIIMOHHOW paboTe B OTBEJEHHOM JUIS 3TOrO Mecte. B ciydae
3aMiCH HEBEPHOT'O OTBETA 3aYePKHHUTE €T0 U 3alUIIUTe PSIOM HOBBII

Yacte 3 comepxut 4 3amanus (24—27),Ha KOTOpbIE CIEAYET AaTh Pa3BEPHYTHIA OTBET.
OTBeTbl Ha 3aJaHUsl dYacTH 3 3alMCHIBAIOTCS Ha OTHENBHOM JHMCTe. 3azaHue 24
9KCIIEpPUMEHTANIbHOE, U JUIS €ro BBITOJHEHHS HEOOXOIMMO BOCIIONB30BAThCSA J1abOPaTOPHBIM
o0opynoBaHHEM

[pu BBIYMCIEHHUSX PA3PEIIAETCS UCIIOIB30BATH HEPOTPAMMHUPYEMBIN KABKYIISTOP

IMpu BBIMONHEHWM 3amaHuWii BBl MoXxeTe monb30BaThesi 4YepHOBHKOM. OOpamaem Bame
BHMMAHHE Ha TO, YTO 3alMCH B YEPHOBUKE He OYIYT YUMTBHIBATHCS IPU OLIEHWBAHUH PaGOTHI.
CoBeTyeM BBITIONHSTH 3aJ@aHUS] B TOM TOPSIIKE, B KOTOPOM OHU [aHbl. J[jisi 3KOHOMUM BpeMeHHU
MpoIycKaiiTe 3aJjaHue, KOTOpoe He yAa€Tcs BBITIONHUTH Cpa3y, W MEepexXOJuTe K CIeAyIOIeMy.
Ecnu mocre BbIOSMHEHUs Bceil paboThl y Bac ocTtaHeTcss Bpemsi, Bbl cMo)keTe BepHYThCS K
MPOTMYIIEHHBIM 3aTaHHUsIM.

Bamiel, monmydeHnele Bamu 3a BBINONHEHHBIE 3amaHusi, cymmupyrorcs. llocrapaiitech
BBIMOJIHUTD KaK MOXHO O0JIbIIle 3a/laHuil U HaOpaTh HauboJIbIIIee KOIMYECTBO GAILIOB.

Kenaem ycnexa!

© Cratl'pax 2013r.
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Hipkxe npuBe/IeHBI CIPaBOYHBIE IaHHBIE, KOTOPBIE MOTYT MOHA00UThCsl Bam
IIPU BBIIIOJIHEHUH PAOOTHI.

JecaTHYHbBIE IPHCTABKH

HanmenoBanme O06o3Hauenmne MHoxuTeNnb
rura r 10°
Mmera M 100
KHJIO K 103
TeKTO r 102
CaHTU c 102
MUJIIN M 1073
MHUKPO MK 106
HaHO H 1079
KoncTanThl

M

YCKOpEHHUE CBOOOTHOTO MaJICHUs Ha 3emiie g=10 ?
_11 H- M2
TpaBUTAIMOHHAS TIOCTOSIHHAS G=6,7-10 5
KI'
s M

CKOpPOCTB CBETa B BAKYyMe€ c=3-10 :

3JIEMEHTAPHBIN IEKTPUUECKU 3apsiz

e=1,6-10"Kn

®dusnka 9 kiacc Bapuant ®M9603

YaeabHas
) Tl TEIIOTa Tk
Termoémkocth Boael | 4200 S napooOpa3oBanus 2,3-10° ==
kr- C BOJIbI KI'
" i TEIIOTa Tix
z;:;n(;ZMKOCTL 2400 S napooOpa3oBanus 9,0-10° ==
p kr- C crpTa K
) IES TEIIOTA MIaBICHHUS 4 Jx
TeroémMkocTh apaa | 2100 = 2,5-10" —
KT - C CBHUHIIA KT
TETIOEMKOCTh 920 Hox TENIIOTA IIABICHUS | 7 ¢ |04 Jox
ATIOMHHHUS kr - °C cTaim ’ KT
. Hox TEIIOTA MIABIEHUS 4 ok
temnoéMkocts ctanu | 500 - 5,9-10" —/—
KI - 0JIOBa KI'
) IES TEIIOTA MIABIEHUs IES
TeIIoéMKOCTh IunKa | 400 . 3,3.10° ==
kr- C b3 KT
. IES TEIIOTa CTOPAHMUS G
temnoéMkocts Meau | 400 . P 2,9-100 ==
KT - C CHHpTa KI
; JIES K
Tem1oéMKocTh onosa | 230 . TCILTOTa CropaHii 4,6-10' AN
KT - KEpoCrHa KT
TEIII0EMKOCTh 130 Hox TEIUIOTa CrOpaHus 4.6-107 Hox
CBHHIIA KT - ° OcH3MHA ’ KT
TEMI0EMKOCTh 420 Hox
OpOH3BI kr - °C
Temmneparypa niaBjieHus Temneparypa KuneHus
CBHUHIIA 327 °C BOJIBI 100 °C
0JIOBa 232 °C cnpTa 78 °C
JIbJa 0°C
O 2
M - MM o
YaeabHoe 3JIeKTPUYECKOe CONPOTHBICHHE, (mpm 20 °C)
cepedpo 0,016 HUKEJINH 0,4
MeJlb 0,017 HUXPOM (CILIIaB) 1,1
AIIIOMHUHHN 0,028 (hexpanb 1,2
JKEJe30 0,10

IlmoTHOCTH
KT KT
OCH3UH 710 F JpeBECUHA (COCHa) 400 F
KT KT
CrupT 800 ) napauH 900 3
KT KT
KepOCHH 800 e nén 900 w2
KT KT
MAacJI0 MaIIuHHOE 900 ? ATIOMUHUMN 2700 ?
KT KT
BOMA 1000 F Mpamop 2700 F
KT KT
MOJIOKO II€TbHOE 1030 w2 LIHHK 7100 3
KT KT
BOJIa MOPCKast 1030 2 CTallb, XKele30 7800 3
KT KT
[IULEPUH 1260 —3 MeIb 8900—3
M M
KT KT
pTYTh 13600 F CBHHEI 11350 F
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HopmaJjibHble yCJI0BUS: TaBIICHUC 10° ITa, Temmepatypa 0 °C.
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Yacrs 1

IlIpu evinonnenuu 3adanuii ¢ evioopom omeema (1-18) o6eedoume Kpyyckom Homep
NPABUIBLHOZO OMEema 8 IKIAMEHAUUOHHOIL padome.

Ha pucynke mpuBeseH rpaduk  3aBUCHMOCTH

KOOPJIMHATBI X MAaT€PHAIbHOW TOYKH OT BPEMEHH f. X, M
Kakass w3 3aBucumocTteil x(f) COOTBETCTBYET 3TOMY
rpaduky? - ST I
6
4
2
0 1 2 .5 {.;c
1) x(¢t) =2t 2) x(1)=2+2t
3) x(t)=2-2¢ 4) x(t)=-2+2t¢
K Tenmy mnpunoxensl cunsl 12 H wm 16 H, nanpasieHHble 12H

MePHeHAUKYIAPHO JOPYT Opyry, Kak TIIOKa3aHO Ha pPHUCYHKE.
Moaynbs paBHOJIEHCTBYIOLIEH 3TUX CUIT

16 H
1) Gonbure 16 H 2) menbuie 12 H
3) umeer 3nauenne mexay 12 Hu 16 H  4) onpeaennTs HEBO3MOKHO

[To cromy BmOMe OMHOU TPSMOIN NBIDKYTCS JBa Tela MaccaMu m W 2m CO
ckopocTsiMu U U 47 COOTBETCTBEHHO, KaK IOKa3zaHo Ha pucyHke. CyMMmapHbIi
HMITYJIBC 3TOM CUCTEMBI TEJI PaBEeH

2m 45 om

1) 9m v 2) Tm v 3)5Smv 4) 3m?7v
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B cucreme 0510KOB, TOKa3aHHOH Ha pPHCYHKE, OJOKM M HHUTH JIETKHE, TpEHHE
npeHeopexumMo Maio. Kakoi BBIMIpHIII B cUile AaéT 3Ta cucTeMa OJIOKOB?

;.’
1) B2 paza 2) B3 paza
3) B4 paza 4) He maéT BRIMTpHIIIA

El B cocyzne ¢ Bojoit HaxoasTcs Tpu OpycKa, KOTOPBIE B PABHOBECHH PAaCIIONararoTcs
TaK, KaK MOKa3aHO Ha PUCYHKe. BpyCKku c/elianbl U3 pa3HbIX MAaTEPUAIOB, HO UMEIOT
ONIMHAKOBbIC pa3Mepbl. Ha kakoi ©3 OpYCKOB [JCHCTBYeT HAaWMEHbIIIAs
BBITAJIKMBAIOIIast cria?

2) Ha Opycok 2
4) OQHO3HAYHO CKA3aTh HEIIb3S

1) ma 6pycok 1
3) nHa Opycok 3

Teno, paBHOYCKOPEHHO JBMKYIIEECS MO MPSIMOM, 3a 2 C YBEIHUUIO CBOK CKOPOCTh
ot 12 m/c 1o 20 m/c. Kakoii myTh MPOIILIO TEIO 3a 3TO Bpems?

1) 8m 2) 16 m 3)32m 4) 64 m

Tpu Tena paBHOH Macchl, ceaHHbIe U3 AIFOMUHHMS, IMHKA U OJIOBAa M HAXOISIIUECs
NP OJMHAKOBOW KOMHATHOH Temmeparype, HOTPY3WIM B TOpsiuyio BOAY B OJHOM
0OJNBIION BaHHE W TMOJEpXKallk TaM HekoTtopoe Bpems. [locie ycTaHOBICHHS
TEIUIOBOTO PAaBHOBECHS

1) Bce Tena HarpeiIrch 0 OJIMHAKOBOW TEMIIEpaTyphl

2) TEJIO U3 aJIFOMUHUSA HArpejaocChb A0 MECHBIIICH TEMIICPATYPhI, YEM TCJla U3 IIUMHKA
u 0JI0OBa

3) Bce Teia HarpeNuch 10 Pa3HbIX TeMIepaTyp

4) Teno U3 ANIOMUHHS HArpesnoch 0 OONblLIel TeMIepaTrypsl, 4eM Tela U3 [UHKA
M 0JI0BA
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Taxoil BUJI TEIUIONepeaun, Kak TeIIOMPOBOAHOCTb, BOZMOYKEH
1) TONBKO B BaKyyMe 2) B rasax M KHIKOCTAX

3) B raszax, )KHJIKOCTSX M TBEPIABIX TeJIaX 4) TOJIBKO B TBEPIBIX TeIax

B Banny, comepxamyto 100 kr Bogasr mpu Ttemmeparype 80 °C, omycTunm nen,
nmeBmmi  temmneparypy 0 °C. Ilocne ycTaHOBIEHHS TEIUIOBOTO pPaBHOBECHS
Temneparypa Boibl noHusunace 10 47 °C. IlpeneOperas mnoTepsMH TEILIOTHI,
OIIPEACNUTE, CKOIBKO KHIOTPAMMOB JIbJIa OBUIO B3STO JUIST OXJIAXK/ICHHS BOJBI?

1) = 13,1 kr 2) =26,3 kr 3) 33 kr 4) 42 kr

Ha pucyHke cxeMaTMYECKH MOKA3aHbl JIMHUH HAIPSHKEHHOCTH DJIEKTPOCTATHYECKOTO
T0JIs1, CO3/1aBAEMOT0 MAaJICHbKMMHU 3apsuKeHHbIME Inapukamu 1 u 2. Kak 3apsokeHs
9TH MAPHUKHU?

1) mapuxu 1 u 2 3apssKeHbI MOJOKUTETHHO
2) wapuku 1 1 2 3apsKeHbl OTPULIATETHLHO
3) wapuk 1 3apskeH OTPUIIATENBHO, & APHUK 2 — TOJ0KHUTETBHO
4) mapuk 1 3apsikeH MOJOKUTENBHO, & IAPUK 2 — OTPULIATETHHO

JIBa OJTMHAKOBBIX TPOBOHUKA COEIMHEHBI TaK, KaK IMOKa3aHO R,
Ha pucyHKe. M3BecTHO, 4TO cujla TOKa, MPOTEKAIONIETO Yepes B
yuactok 4B nenu, paBHa | A. KakoBa cuia TOka, KOTOpBIH A
TEYET Yepe3 MPOBOJHUK R ?

1) 025A 2) 0,5A 1A 4h2A
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Ha pucynkax 1 — 4 mokazaHa cxema ombITa Jpcresia 1o 0OHAPYKEHHIO MarHUTHOTO
NOJIsl IPOBOAHUKA C MPOTEKAIOUIUM 10 HEMY JJIEKTpHYecKuM TokoM. Ha kakom u3
PUCYHKOB  TPAaBHJIBHO HM300paX€HO TMOJIO)KEHHWE  HAMarHMYEeHHOW  CTPENKH
B MarHWTHOM T10JI€ TIPSIMOTO MTPOBO/IHHUKA C TOKOM?

W
Zz

3 4

1) mapucynke 1 2) mapucynke2  3) mapucynke3  4) mapucynke 4

Ha pucynkax 1 — 4 mnokasaH XOJ CBETOBOTO Jiyda, MaJaiollero M3 BO3jAyXa Ha
IPaHUIy MEXKIY BO3IYXOM U CTEKJIOM M IIPEIOMICHHOTO Ha 3Toi rpanuie. Ha kakom
3 MIPE/ICTABIECHHBIX PUCYHKOB MPABWILHO MOKa3aH XOJ1 MPEJTOMIEHHOTO JTyda?

CTEKIO CTERIO o~
BO3LYX BOIIYX
1 2
CTERIIO CTEKITO
BO3ILYX i BOIYX
3 4

1) ma pucynke 1 2) napucynke 2 3) mapucynke3  4) napucynke 4
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JIBa pesucropa Rju R, COeIUMHEHBI TaK, KaK [IOKa3aHO Ha cxeMe. [I3BecTHO, 4TO
amriepmeTp A3 MOKa3sIBaeT CHIy Toka 3 A, a ammepmetp A; — 1 A. UTo MoKa3bIBalOT

amnepmetp Ay M BONBTMETP V,, €CIIM H3BECTHO, YTO CONMPOTHBIEHHE pe3ucTopa Ry

paBHoO 2 OMm?

R

1) Amnepmerp A, nokaseiBaer 2 A, sonst™erp V, — 1 B.
2) Ammepmerp A, nokasbiBaet 2 A, BonstmeTp V, — 4 B.
3) Ammepwmerp A, nokassisaet 4 A, Bonst™erp V, —2 B.

4) Amnepwmerp A, nokassisaet 4 A, Bonstmerp V, — 8 B.

Sapo atoma Gepuius 2Be COICPKUT
1) 4 nporona u 9 HeiiTponon 2) 4 npotoHa u 5 HEHTPOHOB

3) 9 npotoHoB U 4 HeliTpoHa 4) 9 IPOTOHOB 1 5 HEHTPOHOB

K wWCTOYHHMKY TOCTOSHHOTO HampspkeHuss U=45 B [OIKIIOYAOT PE3UCTOp
conportuieaneM 150 Owm. Kakol m3 m300pakEHHBIX HIDKE aMIIEPMETPOB CIIEAYET
HCIIONB30BATh ISl K3MEPEHHUsT CHJIbI TOKA B 3TOM LENH, YTOOBI TOYHOCT M3MEPEHHI

Obl1a HaWIy4IIen?
@ ® ®

® o o o
@ @ @& ®
0 MA 6 0 MA 73 OA 0.3 O/f\ %
'//,,f f”-’rh'-\‘\‘\\‘\\\ ’»4,“ i \\\\&- ”/,‘,& fr:m.-.n\‘\“\‘\ "/fa, o Iu\‘\““\‘?
250 500 0,1 0.2 1 2
1)1 2) 2 33 4) 4

© Crarl'pan 2013 r

®usuka 9 kinace Bapuant ®H9603 10

IIpouumaitme mexcm u evinonnume 3aoanusn 17-19.

Cpo0osHbIe, 3aTyXal01He U BbIHYK/ICHHbIE KOJ1e0aHusl

Kpyr sBieHuW#, CBSI3aHHBIX C MEXaHUYECKUMH KOJICOAHHMSIMH, YpPE3BBIYAIHO
pasHooOpaszeH. /[l omnucaHus MeXaHMYECKMX KojJeOaHHUH MCIOJIb3YIOTCS pa3IMYHbIe
¢usnueckue monenu. [IpocTeHuM NpUMeEpoM TakOW MOJETH MOXKET CIY)KHTh Tpy3
Maccoil m (KOTOpBI OOBIYHO CUHTAIOT MAaTepUAIbHOW TOYKOH), TOJBEIICHHBIH Ha
TErKol mpy>KUHE KECTKOCTHIO k, AJIT KOTOPOW BBITIONHSETCS 3aKkoH ['yka. Konebanus sToi
CHCTEMBl B HACANbHOM cilyyae (MPH OTCYTCTBHM CHJ TpeHHs) OyIyT NPOUCXOIUTH IO
TapMOHHYECKOMY 3aKOHY, IPUYEM aMIUINTY/Ia KoJieOaHWi Oy/eT onpenessiTbes HayaabHbIM
OTKJIOHEHMEM TIpy3a OT IOJOXKEHHs] pPaBHOBECHS M €ro HayalbHOM ckopocThio. Takune

KOJICOAHUST HA3BIBAIOTCS CGO60()HblMu, OHHU TIPOUCXOIAT C qacTOTOMU (,00: \/k/ m, KOoTopas

HAa3bIBAETCS COOCMBEHHOU Yacmomoll KoJIe0aTeIbHOI CUCTEMBL.

Bonee 6mu3koii K peanbHOW SIBISIETCS MOJIEIb, COTJIACHO KOTOPO# MOJBEHICHHBIH Ha
NPY)KUHE TPy3 KOJEOJIETCS B BA3KOM Ccpejie — )KUIKOCTH Wi ra3e. Eciiu BhIBECTH TaKoi Ipy3
W3 TOJOXKEHHUS PAaBHOBECHs, a 3aTeM MPENOCTaBUTh €ro camMoMmy cebe, TO BO3HHKHYT
KOJICOaHUsI, aMILTUTY/1a KOTOPBIX OYJeT MOCTENEHHO YMEHBIIATLCS U3-32a JICHCTBUS HA TPY3
CHJIBI BSI3KOT'O TPEHHUSI CO CTOPOHBI cpepl. Takue KoneOaHUsT HA3BIBAIOTCS 3AMyXAIOUUMIL.
CkopocTh 3aTyxaHusi KoneOaHui (CKOPOCTh YMEHBIICHHS aMIUTUTYIbl KOJICOaHHi)
OTIPE/ICIISACTCS BSI3KOCTBIO CPEJIbL: YeM OOJIbILE BSI3KOCTh, TEM OBICTPEE IPH MPOUYUX PABHBIX
YCIOBHUAX TPOHMCXOINT 3aTyXaHHe.

obinacTthb
pe30oHaHca

AL i i

obnacts | Manas BI3KOCTh
= | Hu3KMX |
= | wactor | obmacTs
2 BBICOKHX
=4 YACTOT
-~
E OOBILIAA BABKOCTD
E "
< i |

I T i

(]

| | Hi |

2 3456789 ., C_I
Yacrora H3MEHCHHSA
Bblliyﬂi}lal{)llleﬁ CHJIBI

Pucynok. 3asucumocmv amnaumyobvl bIHyHCOEHHbIX KOIeOAHUL 2py3d Om
4ACMOMbL UBMEHEHUS BLIHYHCOATOWell CUTb
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CoBcem nHaue OyIyT MPOUCXOIUTH KOJICOAHUS 3TONH CHCTEMBI ITO]] ACHCTBHEM BHEITHEH
BBIHYKJTAIOLICH CHJIBI, KOTOPasi MEPHOANICCKH H3MEHSETCSI ¢ HEKOTOpOH yacToToit . Takue
KoJeOaHUsI Ha3bIBAIOTCS GbIHYIICOeHHbIMU. B 3TOM ciydae kojeOaHUs Tpy3a Takxke OyIyT
MPOUCXOJHUTh MO TapMOHHYECKOMY 3aKOHY, HO, B OTIHYHE OT CBOOOIHBIX KOJIeOaHHH,
aMITUTY1a OyAeT 3aBHCETh OT YaCTOThI M3MEHEHUS BBIHYKIAroIei cuiibl. B ciyyae ecnu ta
yacTtoTa Masla, aMIUTUTYJa BBIHY)XJICHHBIX KoJieOaHUH Taroke Oyzaer HeOompmoi. [lpu
NPUOTMKEHUH YacTOThl () W3MEHEHHUS BBIHYXKIAMOMIEH CHIBI K YacTOTe COOCTBEHHBIX

Kosie0aHmit ©, aMILIUTy/a KoJIeOaHUI OYEeHb CHIIBHO BO3pAcTaeT. JTO ABJICHUE Ha3bIBACTCS

MeXaHuueckuM pe3OHAHCOM, a YacToTa, Ha KOTOPOH OH HaOMIomaeTcs — pe3oHaHCHOU
yacmomoii. Pe30HaHC IMUPOKO PacHpOCTPaHEH B MPUPOJE, EMY MOTYT OBITh IOABEPKEHBI BCE
MEXaHMYECKHE KOHCTPYKIMHU — A€Talld MEXaHU3MOB, MOCTBI, 30aHus U T. 1. [Ipu nanbHeiem
YBEIMYCHUH YacTOTHl (0 aMIUINTYAA BBIHYKACHHBIX KOJCOAHUH CHOBA CTAHOBHUTCS MAJIOM.
[Tpn yBenmueHnn BA3KOCTH CPeJIbl, B KOTOPOil KoJeOmeTcs Tpy3, aMIUINTyAa KojeGaHuii mpu
pe30HAHCE CTAHOBUTCS MEHBIIE, a pE30HAHCHAs 4YacToTa YyMEHbIIaeTcs. [paduky,
[IOKa3bIBAIOIIUE 3aBUCUMOCTb aMILIUTY bl 4 BBIHYXIEHHBIX KOJIEOAHUI Ipy3a OT 4aCTOTHI ®
WM3MEHEHHUS BBIHYXKAAIOLIEeH CHIIbl (IPU Pa3IMYHbIX 3HAYEHUSX BA3KOCTH CPE.bl), MOKa3aHbI
Ha PUCYHKE.

Terno coBepiacT BEIHYKICHHBIC KOJICOAHUS TIOJ MEHCTBHEM BBIHYKIAIOMICH CHIIBI,
9acTOTa M3MEHEHHsI KOTOpOil paBHA 6 L [Ipu sTOM HabOMIOMACTCS MEXaHUUSCKUN
pezonanc. YacTtora M3MEHEHHUS BBIHYXJAIOMEH CHIIBI YMEHBIIWIAch A0 3 c_l, a
MOJYJIb 3TOH CHJIBI HE U3MEHWICA. YTO U3 NEPEUNCICHHOTO HUKE BEPHO OMMCHIBAECT
M3MEHEHHE B Mpoliecce Kojiebanuit 3Toro teia?

1) BriHyKIeHHBIE KOIe6aHUs Tesla MPEKPaTITCs

2) ammuTya KoseGaHuit Tena yBeauuuTCS

3) ammuTyna koneGanuii Tena yMeHbIIUTCS

4) cobGcTBeHHas YacTOTa KoJleGaHuil Teaa yMEHbIIUTCS

B rtabmuie mpuBeieHbl BA3KOCTH JIIS PA3IMYHBIX JKUAKOCTeW. B kakoil W3 3THX
JKUAKOCTEH KoJeOaHus IPY>KUHHOTO MasiTHUKA OyayT 3aTyXath ObicTpee?

Kuakocrb BsizkocTs, Ilac
AHUIUH 4,61 03
Boza 11107
MarnHHO€e Macio 1131073
Sup 0,2:1073
1) B anunune 2) B BOzIE
3) B MammHHOM Macie 4) B s¢upe
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IlIpu evinonunenuu 3aoanus 19 c pazeépHymovim omeemom ucnob3yiime Omoe1bHblil
aucm. 3anuwiume cHavana Homep 3a0anus, a 3amem omeem Ha Hezo. Ilonnwvlii omeem
00/1ICeH 8KNIIOYAMb He MOJIbKO OMEen HA 60RPOC, HO U €20 PA36EéPHYmOe, 102UUeCKU
ceazannoe obocuosanue.

B Tabnuie npuBeneHbl pe30HAHCHBIE YACTOTHI JJISI PAa3lIMYHBIX KOHCTPYKIMA. Kakas
UX 3TUX KOHCTPYKIIMK MOXET ObITh MPHUBE/ICHA B PE30HAHCHBIC KOJICOAHNSI BHEITHUM
BO3JIECTBUEM, TPOUCXOASIINUM C ITepuoaoM 2,25 mc? OTBET MOSCHUTE.

Koncrpykuus Pe3onanchast yacrora, I'
MocT uepes pexy 0,5
CrupasbHasi MallluHa 250
OpranHas Tpy0a 41
Kamepron 440

Yacrp 2

Ilpu evinonnenuu 3ad0anuii ¢ Kpamkum omeemom (3adanus 20-23) neo6xooumo
3anucams OMeem 6 YKA3aHHOM 6 MeKCHme 3a0aHus mecme.

Jnst  kaxjaoro  (GU3MYECKOro TMOHATHS W3  TEpBOTO  CTOJIONA  mojadepute
COOTBETCTBYIONIMH IIPHMEP U3 BTOPOT'O CTOJIOIIA.
3anummTe B TA0IUIY BEIOpAaHHBIC IU(PBI O] COOTBETCTBYIOIIMMHU OyKBAMHU.

OUBNYECKHUE NOHATUA INPUMEPHI
A) ¢pusnueckas BenuunHa 1) ommerp
b) enununna usnueckoil BenMIUHBI 2) sarr
3) ucnapenue

B) npubop 15 nsmepenus Gpusnaeckoil BeIMIUHBI 4) TemIodMKOCT

5) oxmaxnenue

A b B

OTBeT:

ABTOMOOWIT, IBIDKYIIMICSA ¢ MOCTOSHHON CKOPOCTBIO MO MOPU30HTAIBHOM J0pore,
HAYMHAET OSKCTPEHHOE TOPMOXEHHME, IMPH KOTOPOM KOJjeca HE BpamarTcs, a
CKONB3AT MO gopore. Ompesennre, Kak H3MEHSIOTCS CO BPEMEHEM CIIEIYIOIIHE
¢busnvecKue BEIMYUHBI: MOMYJb YCKOPEHHS aBTOMOOWIIS; MOJYJb CHJIBI TPEHUS
KOJIEC O JIOPOTY; KHHETUYECKasi SHEPTUSI aBTOMOOWIISL.
3anummTe B TaOJIUILy BbIOpaHHBIC UGBTI JUIS KOKIOH (PU3NUECKON BEJIMUHHBI 110]1
COOTBETCTBYIONUMU OykBamu. L{u(pbl B OTBETE MOT'YT MIOBTOPSITHCSI.

OUBNYECKHWE BEJINYUHbI NX NSMEHEHUE

A) Mosynb ycKOpEeHHs aBTOMOOMIS 1) ypenuuusaetcs
B) momyns cunbl Tpenus kosiec o jopory  2) yMeHbIaeTcs
B) xunerwueckas sHeprus aBTOMOGMIIS 3) ne msmensercs

A b B

OTBeT:
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Ha rpauke mupeiacTaBieHa 3aBHCUMOCTb MOAYyJs JjaedopMupyromeil cunbl F, Ha rpaduxe st 1ByX pe3uctopoB | u 2 mpecTaBiIeHbl 3aBUCUMOCTH HapsykeHust U
JCUCTBYIOLICH Ha JIETKYIO NPYXKHUHY, OT OTHOIIEHMs qedopmaiu npyKuasl Ax K ee OoT cwibl [ TPOTEKAIOIIEro Yepe3 HHUX IOCTOSHHOro Toka. Mcmombsys rpaduk,
HIepPBOHAYANBHON AMHE X(). JIMHA HepacTsAHYTON NPyKKUHBI cocTaBiseT x = 20 cMm. BBIOEPHUTE U3 NPEUIOKEHHOIO IEPEYHs 064 BEPHBIX YTBEPKICHHA. YKAKHTE HX
Wcnonb3ys rpaduk, BBIOEPHTE W3 TPEIIOKEHHOTO TEPEYHS 06a BEPHBIX HoMepa. _—

YTBEP)KICHUS. YKaXKUTE UX HOMEpA. i
EH 5 T
‘I_ i
120 o 3 2
L [
] 2
100 p 1
@ , '
80 . ‘ 0374 6 8 1012 TwmA
) {
60 *> | 1) Conporusnenue pesucropa 2 pasuo 4 Owm.
] | 2) Conpotusnenue pesuctopa 1 pasuo 500 Om.
40 i | 3) Conporunenne pesncropa 2 GONBIIE CONPOTHBICHAS pe3nucTopa 1.
™ |
20 . | 4) Ecnn Hanpsokenne Ha pesuctope 1 pasro 4 B, TO uepe3 HEro MpoTeKaeT TOK
o | cunoit 1 MA.

5) Ecnn nanpskenue Ha pe3uctope 2 paBHO 3 B, TO yepe3 HEro mpoTekaeT TOK

L
00 02 04 06 08 10 12 14 16 Ar oM 12 MA.

£

OtBert: |
1) Jlio6as Touka Ha 5TOM rpaduKe COOTBETCTBYET Ae(OPMAIHAM, IS KOTOPHIX
cIipaBeUIuB 3aKoH I'yKa. Yacre 3
2) Tlpu  manbix  gedopmaumsix Kod(QQUUUEHT KECTKOCTH ITOI  MPYKHHBL Jna omeema na 3ad0anua wacmu 3 (3adanus 24-27) ucnonwviyiime omoenbHulil JUCH.
npuban3uTeNnbHO pasen 600 H/m. 3anuwume cnauana nomep 3adanus, a 3amem omeem na nHezo. Omeemul 3anucvléaiime
3) Ecnm onuH KOHEI 9TOH TIPYKHHBI HEMOJBM/KHO 3aKPENHUTh, a K JPYrOMy ee 4émKo u pazoopuuso.
KOHIly NPWIOXHUTh CHIIY, HAlpaBJICHHYIO BJIOJb NPYXHHBI U PAaBHYIO IO N .
1y 1p Y P yio BA Py basHy Hcnons3ys coOMparollyro JIMH3Y, IMHENKy, HeOO0MIbIIoN npeaMer (IaCTUK, KOJIIauoK
moxyito 30 H, To mwHa mpy>KWHBI CTAaHET MPUOTH3UTEIHFHO PaBHOH 25 cM.
JUIsL PYYKH W T.1.), 9KpaH M pabodee I0Jie, U3MEPHTE PACCTOSIHME OT JIMH3BI 10
4) OTy TpyKHHY MOXKHO HCIOJB30BAaTh JUIL  M3TOTOBJICHHS  XOPOLIETO n300pakeHUs IIpeAMeTa Ha JKpaHe. B kadecTBe MCTOUHMKA CBETAa Al OCBCIICHUS
JUHAMOMeTpa ¢ npezaenom usmepenuit 120 H. MpeMeTa MOKHO HCIIOIB30BaTh OKHO, TIOTOJIOYHYIO SJIEKTPOJIAMITY.
5) D1y npyxuHy HEBO3MOXHO DAcTSAHYTh TaK, 4TOOBI €€ [JIMHA yBEIMYWJIACh . .
B 1,5 pasa 1) cnenaiite puCyHOK 9KCIIEpUMEHTAIbHON yCTaHOBKH;
b . (v} .
‘ 2) momecTuTe NpeaMeT nepes JUH30i Ha paccrosHuu 100 MM oT Heé (Tak, 4TOOBI
OTrBer: MpeIMET OCBEMHIAJCS), MPU IMOMOIIM JIMH3bl MOJYYUTE HA IKpPaHEe H300paKeHUE
IpeaMeTa;
3) ¢ IOMOUIBbIO JIMHEHKH OIpPEJEeNIUTEe PACCTOSIHUE OT JIMH3BI 10 HU300pa)KCHUS Ha
JKpaHe;

4) oToaBWTAas W TPHUJABUTAS DKpaH, BHOBb MOJYYHUTE H300pakeHHE MpeJMeTa Ha
9KpaHE W CHOBa HM3MEPbTE pPACCTOSHHE OT JIMH3BI 10 W300paxkeHms (crenaiire
U3MepeHHs He MeHee TPEX Pa3); YKaKUTe NPUMEPHYIO OTPELIHOCTh U3MEPEHUH;

5) 3anummTe pe3yabTaThl BCEX H3MEPCHUH B TAONIHILY;

6) 3anMIIMTE M3MEPEHHOE 3HAYEHHME PACCTOSIHUS OT JHMH3Bl [0 H300paXKeHUs
MpeaMeTa, YKaKUTE TPUMEPHYIO MOTPEITHOCTh U3MEPEHHUS 3TOH BEJIMYHHBI.
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3aoanue 25 npeocmasnaem coboit onpoc, Ha KOMOPLII HEOOXOOUMO Oamb RUCbMEHHbLI
omeem. Ilonnbiii omeem 00JiceH coOepiHcamsb He MObKO Omeem HA 80RPOC, HO U €20
Ppa3eépHymoe, 102u4ecKu Ce:A3aHHOe 000CHO8aHUe.

JBUKyTCSL M 3aps KeHHblEe YacTUIbl B HeE3apsyKEHHOM IPOBOJHMKE B OTCYTCTBUE
9NeKTprIeckoro Toka? OTBET MOSICHUTE.

/lna 3a0anuii 26-27 neo6xo0umo 3anucamsb nOJHOE pewieHue, GKII0YAIOWee 3ANUCDH
Kkpamkozo ycrosus 3aoauu ([Jano), 3anuce Qopmyn, npumenenue Komopwlx
HE00X00uUMo U 00CMAMOYHO O1A pPewleHus 3a0aqu, a maxiyce MamemamuyecKue
npeodpazosanusn u pacuémol, NPUCOOAUUE K UUCTIOB0MY ONGEHY.

Kakoit nomxna 6buTa OB OBITH TEMIlepaTypa I'PaJWHKH, YTOOBI OHA, Manas ¢ BHICOTHI

6,3 KM TIpH OTCYTCTBHH COMPOTHBIECHUS BO3AyXa, NPU ynape O 3eMII0 Harpenach 0
temmepatypsl O °C, He HayaB MPU 3TOM IUIABUTHCA? CUNMTaTh, YTO Ha HArpeBaHWE TPaTAHKH
naet 60%ee HauaNbHON MEXaHUYECKOW SHEPTHH.

DiekTpovaiiHUK, MoTpebstomuit MomHocTh 2,1kBT, 3a 5 MuHyT HarpeBaet 1,5uTpa
Bozbl oT Temmneparypbl 10 C no kunenuns. Onpenenure KI1/] atoro snekrpouaitnuka.

© Crarl'pax 2013r.
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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BbImonHeHHe >K3aMEHALMOHHON paboTel mo ¢u3uke otBoauTcs 3 yaca (180 mumyT).
PaGora coctout u3 3 yacreil, BKITOYAOIIUX B ce0sa 27 3aJaHui.

Yacte 1 comepxur 19 szamannii (1-19).K kaxgomy u3 mepsbix 18 3amanuii npuBOAUTCS
YeThlpe BapUaHTa OTBETA, U3 KOTOPHIX TOJIBKO OIWH BepHbIN. [IpH BBINOJHEHHH 3THUX 3aJaHHil
gactd 1 06BeiuTe KPY)KKOM HOMEp BBIOpaHHOTO OTBETa B dK3aMeHAIlMOHHOW pabote. Eciu B
0o0BenM He TOT HOMEp, TO 3a4epKHUTE ATOT OOBEAEHHBI HOMEP KPECTHKOM, a 3aTeM OOBeIuTe
HOMep HOBoro oTBeTa. OTBeT Ha 3ananue 19yactu 1 3anuckiBaeTcs Ha OTAEIBHOM JIUCTE.

Yacte 2 coneprxut 4 3amanus ¢ kpatkum orBeToM (20—23) Ilpu BhINONHEHNH 3aJaHU YacTh
2 OTBeT 3alKCBIBAaeTCs B dK3aMEHAIIMOHHOW paboTe B OTBEJEHHOM JUIS 3TOrO Mecte. B ciydae
3aMiCcH HEBEPHOT'O OTBETA 3aYePKHHUTE €T0 U 3alUINUTe PSIOM HOBBII

Yacte 3 comepxut 4 3amanus (24—27),Ha KOTOpbIE CIEAYET AaTh Pa3BEPHYTHIA OTBET.
OTBeTbl Ha 3aJaHUsl dYacTH 3 3alMCHIBAIOTCS Ha OTHENBHOM JHMCTe. 3azaHue 24
9KCIIEpPUMEHTANIbHOE, U JUIS €ro BBITOJHEHHS HEOOXOIMMO BOCIIONB30BAThCSA J1abOPaTOPHBIM
o0opynoBaHHEM

[pu BBIYMCIEHHUSX PA3PEIIAETCS UCIIOIB30BATH HEPOTPAMMHUPYEMBIN KABKYIISTOP

IMpu BBIMONHEHWM 3amaHuWii BBl MoXxeTe monb30BaThesi 4YepHOBHKOM. OOpamaem Bame
BHMMAHHE Ha TO, YTO 3alMCH B YEPHOBUKE He OYIYT YUMTBHIBATHCS IPU OLIEHWBAHUH PaGOTHI.
CoBeTyeM BBITIONHSTH 3aJaHUSI B TOM TOPSIIKE, B KOTOPOM OHU [aHbl. J[jisi 3KOHOMUM BpeMeHHU
MpoIycKaiiTe 3aJjaHue, KOTOpoe He yAa€Tcs BBITIONHUTH Cpa3y, W MEepexXOJuTe K CIeAyIOIeMy.
Ecnu mocre BbIMOSMHEHUs Bceit paboThl y Bac ocTtaHeTcs Bpemsi, Bbl cMo)keTe BepHYThCS K
MPOTMYIIEHHBIM 3aIaHHUsIM.

Bamiel, monmyveHHele Bamu 3a BBIONHEHHBIE 3amaHusi, cymmupyrorcs. llocrapaiitech
BBIMOJIHUTD KaK MOXHO O0JIbIIle 3a/IaHuil U HaOpaTh HauboJIbIIee KOIMYECTBO OAILIOB.

Kenaem ycnexa!

© Cratl'pax 2013r.
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Hwxe npuBeneHsl cipaBovHbIe JaHHbIE, KOTOPbIE MOTYT ITOHaA00UuThCs Bam
MIPY BBIIOJTHEHUN PaOOTHI.

IlECﬂTl/I‘IHbIe NpUucTaBKHU

HanmenoBanue O0o03HaueHnE MHuoxuTenn
rura I 107
Mera M 10°
KHJIO K 103
TeKTO r 102
CaHTHU ¢ 1072
MUJUTH M 1073
MHKPO MK 10°°
HaHO H 1079
KoncTranTnbl

M

YCKOpEHHUe CBOOOTHOTO TaJIeHUs Ha 3emliie g=10 ?
11 H- M
IpaBUTAIMOHHAS TIOCTOSIHHAS G=6,7-10
KI'
s M

CKOpPOCTb CBETA B BAKyyMe c=3-10 o

3JIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsa]

e=1,6-10"Kn

®dusnka 9 kiacc Bapuant ®M9604

YaensHas
) Tk TEIIoTa Tk
Termoémkocth Boael | 4200 S napooOpa3oBanus 2,3-10° ==
kr- C BOJIbI KI'
N i TEIIoTa Tix
z;:;n(;ZMKOCTL 2400 S napooOpa3oBanus 9,0-10° ==
p kr- C crpTa K
K K
remodyKocTs baa | 2100 il ‘ TEILIOTA IIABICHHs | 5 5 14 Hox
KT - C CBHHIIA KT
TETIOEMKOCTh 920 Hox TENIIOTA IIABICHUS | 7 ¢ |04 Jox
ATIOMHHHUS kr - °C cTaim ’ KT
K K
remToiMKocTs cram | 500 )i ‘ TEILIOTA INIABNCHHA | 5 g | o4 Hox
KI - 0JIOBa KI'
) Hox TEIIOTA MIABICHHUS IES
TeIIoéMKOCTh IunKa | 400 . 3,3.10° ==
kr- C b3 KT
B, Hox TEIIOTa CTOPAHMUS IvS
temnoéMkocts Meau | 400 . P 2,9-100 ==
KT - C CHHpTa KI
K K
TeroémkocTh onosa | 230 A o TCILIOTA CrOPAHA | 4 ¢ . (] Ax
KT - KEpoCrHa KT
TEIII0EMKOCTh 130 Hox TEIUIOTa CrOpaHus 4.6-107 Hox
CBHHIIA KT - ° OcH3MHA ’ KT
TEMI0EMKOCTh 420 2%
OpOH3BI kr - °C
Temmneparypa niaBjieHus Temneparypa KuneHus
CBHUHIIA 327 °C BOJIBI 100 °C
0JIOBa 232 °C cnpTa 78 °C
JIbJa 0°C
OMm - M2
YaeabHoe 3JIeKTPUYECKOe CONPOTHBICHHE, (mpm 20 °C)
cepedpo 0,016 HUKEJINH 0,4
MeJlb 0,017 HUXPOM (CILIIaB) 1,1
AIIIOMHUHHN 0,028 (hexpanb 1,2
JKEJe30 0,10

IL1oTHOCTH
KT KT
OeH3UH 710 o npesecuna (cocma) | 400 v
KT KT
CHHpT 800 F Hapa(i)I/IH 900 F
KT KT
KEepOCUH 800 F nén 900 F
KT KT
MacJj0 MalluHHOE 900 F ATFOMUAHUN 2700 F
KT KT
BOMA 1000 F Mpamop 2700 F
KT KT
MOJIOKO IIETBHOE 1030 F LIUHK 7100 ?
KT KT
BOJIa MOpCKast 1030 N CTajb, KENe30 7800 s
KT KT
TITHAIIEPHH 1260 —3 Melb 8900—3
M M
KT KT

© Crarl'pan 2013 r

HopmaJjibHble yCJI0BUS: TaBIICHUC 10° ITa, Temmepatypa 0 °C.
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Yacrs 1

IlIpu evinonnenuu 3adanuii ¢ evioopom omeema (1-18) o6eedoume Kpyyckom Homep
NPABUIBLHOZO OMEema 8 IKIAMEHAUUOHHOIL padome.

Ha pucynke mpuBeseH rpaduk  3aBUCHMOCTH

KOOPAMHATBI X MaTepUaIbHOW TOYKH OT BPEMEHHU f. X, M
Kakas u3 3aBucmmocteld x(f) COOTBETCTBYET 3TOMY
rpaduky? R s
6
4
2
071 2 3 e
1) x(t)=6-3¢ 2) x(1)=3-6¢
3) x(t) =6-2¢ 4) x(t)=6+2¢
K teny npunoxkenst cuiel 3H w4 H, manpasieHHble 3H

HNEPIEHIUKYIAPHO OPYTr APYry, Kak I0Ka3aHO Ha pUCyHKe. Monyib
PaBHOJEHCTBYIOIIEH 3TUX CHII

4H

1) menpme 3 H 2) 6ousbie 4 H

3) umeer 3nauenue mexay 3 Hu 4 H 4) onpenenuTh HEBO3MOMKHO

ITo cromy BRONL OJHOW NPAMOW JBHMXKYyTCS JABa Tena maccamu m u 2m. Teno
Maccol m JBMIKETCS CO CKOPOCTBIO D BJIEBO, a TEJIO Maccoil 2m JIBUKETCA CO

ckopocThio 40 BpaBo, Kak IMOKa3aHO Ha pucyHke. CyMMapHBI HMIYJIbC ITOU
CUCTEMBI TEJ PaBEH

2m 43 v m
e~
1) 9m v 2) Sm b 3) Tm v 4) 6m v

© Crarl'pan 2013 r
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B cucreme 0510KOB, TOKa3aHHOH Ha pPHCYHKE, OJOKM M HHUTH JIETKHE, TpEHHE
npeHeopexumMo Maio. Kakoi BBIMIpHIII B cUile AaéT 3Ta cucTeMa OJIOKOB?

1) B2 pa3a 2) B 3 paza 3) B4 paza 4) B 8 pa3

B cocyzae co pryThio IIIaBalOT TPH METAUIMYECKUX OpycKa, KOTOpbIE B paBHOBECHH
pacmonararoTcsi Tak, Kak II0Ka3aHO Ha PHUCYHKE. BpyCcKM chelaHsl U3 pa3HBIX
MaTepuaioB, HO UMEIOT OJMHAKOBbIE pa3Mephl. Ha kakoil m3 OpycKoB JeicTByeT
HauOoJbIIas BBITAJIKUBAOLIAsK cuiia?

s

1) ma 6pycox 1 2) na Gpycok 2

3) ma 6pycok 3 4) 011HO3HAYHO CKA3aTh HEJIb3S

\Il Teno, paBHO3aMe JIEHHO JBUXKYIIIEECS MO MPSIMOM, 32 2 C YMEHBIIINUIIO CBOIO CKOPOCTh
ot 12 M/c 10 7 m/c. Kakoii myTh IpOILIO TEJIO 3a 5TO BpeMs?

1) 5™ 2) 9m 3) 19m 4) 29 m

Temmepatypa B TepMocTare mnoanepkuBaercsi pasHoit +90 °C. B  Tepmocrar
MOMENIAIT cocyn ¢ Bomoil mpu Temmepatype +100 °C, B KOTOpBIH MOrpyKaroT
nenstHoM Kyouk npu temmeparype —100 °C maccoii, B 2 pa3za Oonbiiei, ueM macca
Bozbl. [locne TOCTIKEHUs TENI0BOr0 PaBHOBECHS

1) B cocyne ycranoBures Temneparypa +10 °C
2) B cocyae ycrtaHoBuTcs Temneparypa +90 °C
3) B cocyne ycraHoBuTcs Temmeparypa +50 °C
4) B cocyne ycraHoButcs Temmeparypa 0 °C

© Cratl'pan 2013 r
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Takoif BUJI TETUIONEPEauH, KaK KOHBEKI[US, BO3ZMOKEH
1) TOJIBKO B BaKyyMe 2) TOJBKO B ra3ax

3) B rasax v KMAKOCTAX 4) TOIBKO B TBEPABIX TEIaX

B Banny, coxepxantyto 100 kr Boas! mpu Temmneparype 50 °C, omycTnian KycKH Jibaa
obmeli maccor 20 kr, HaxomuBmmecs npu Temreparype 0 °C. IIpeneOperas
HOTEPAMH TEIUIOTHI, OIPEAEIUTE, 10 KaKOH TeMIepaTypbl OXJaIuTcs BOAA B BaHHE
[I0CJIE YCTAHOBJICHUS B HEH TEIUIOBOI'O PaBHOBECHS?

1) = 28,6 °C 2) =343 °C 3) =41,7°C 4) =455°C

Ha PUCYHKE CXEMAaTUYCCKH IMOKa3aHbl JIMHUW HAIPSKCHHOCTU JICKTPOCTATUYCCKOI'O
I10JIs, CO34aBacMOro MaJICHbKMMHU 3aps’KCHHBIMH IIapUKaMH 1 m 2. Kak 3apsKCHBL

9THU MIapUKu?

1) mrapuku 1 u 2 3apspKEHBI TIOJIOKHUTEIIBHO
2) mapuku 1 u 2 3apsHKEHbI OTPHIATEIBHO
3) mapuk | 3apsHKeH OTPULATENBHO, A MIAPHK 2 — IIOI0KHUTEIBHO

4) mapuk 1 3apsbKeH MOJ0KUTENLHO, a IIAPUK 2 — OTPULIATENHEHO

JIBa 0AMHAKOBBIX MPOBOJHMUKA COEIMHEHHI TaK, KaK IMOKa3aHO R,
Ha pucyHKe. V3BecTHO, YTO HampsDKEeHWE Ha ydacTke AB B
nenu pasHo 2 B. Kakoe HampspkeHHE MOKaKET BOJIBTMETD, A
©CJIU €ro MOAKIIOYUTE K IPOBOJHUKY R ?

1) 05B 2) 1B 3) 2B 4) 4B

© Crarl'pan 2013 r
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Ha pucynkax 1 — 4 cxemMaTH4eckn n300paKeHbl OCTOSHHBIE MATHUTBI M MATHUTHBIE
crpeikd. Ha KakoM U3 pPHCYHKOB MpPaBMIBHO HM300paKeHO  MOJIOKEHHE
HAMArHUYEHHOH CTPEJIKH B MATHUTHOM MOJI€ MOCTOSHHOTO MarHuTa?

4) na pucysnke 4

3) ua pucyske 3

1) na pucynke 1 2) Ha pucyHke 2

Ha PHUCYHKax 1 — 4 nokazan X0A CBETOBOI'O Jiy4a, maaaromero u3 CTeKJjia Ha rpaHully
MEXIY CTEKJIOM M BO3AYXOM W NPEJIOMJIIEHHOTO Ha 9TOM TpaHUIIE. Ha xakom wu3
MpEeACTaBJICHHBIX PUCYHKOB IIPAaBUJIBHO IMOKa3aH X0 MPEJIOMIICHHOT'O nyqa?

BOMIYX i BOVIYX

CTERII0 CTERI0

ROFLYN / BOFIYN
creRo / cTeKIo /

3 4
3) ua pucynke 3

1) na pucynke 1 2) na pucynke 2 4) na pucynke 4

© Cratl'pan 2013 r
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B HpﬁMOﬁ HUKEIIMHOBOU HIPOBOJIOKE C IUIOMAAbI0 CCUCHUA 1 MM2 CuJia MOCTOSIHHOI'O

Toka paBHa | A. Ha kxakom paccTosHUU ApYr OT JApyra HaXoOATCS TOYKU ITOU

IIPOBOJIOKH, HATIPSHKEHUE MEKAY KOTOpPhIMU paBHO 1 B?

1) 0.4 m 2) Im 3)2m 4) 2,5m

Anpo atomMa MarHus %SMg COAEPKUT

1) 12 npoToHOB 1 25 HEUTPOHOB. 2) 25 npoToHoB U 12 HEHTPOHOB.

3) 12 nporoHOB u 13 HEUTPOHOB. 4) 13 mpoToHOB 1 12 HEHTPOHOB.

K wucrounuky mnocrosHHoro HanpsokeHus U = 15B momkmodaoT pe3ucTop
conportuiearneM 50 Om. Kakoii u3 m300pak€HHBIX HIDKE aMIIEPMETPOB CIIETyeT
UCIIOJIB30BATh ISl U3MEPEHMs CHJIBI TOKA B 9TON LEH, YTOOBI TOYHOCTh U3MEPEHUI

Obl1a HauIy4IIen?
@ ® ®

| e
@ @ @ ®
0/ MA 6 0 MA 75 0/& 0.3 o/ﬂx 3
’{/”‘"f'-'.',|,-.\\\‘\\®\ o/""-"'{'fr. i \\“\\\"\ "‘5,&4””““\\\\\\‘\ ”/,_,#/“” qu\\‘“\\\
2"y 250 500 0.1 02 12
D 2) 2 33 4) 4

Ilpouumaiime mexcm u gvtnonnume 3adanus 17-19.

CBo0oaHbIe, 3aTyXal0lI1e U BHIHYKAeHHbIE KOJIeDaHusI

Kpyr sBneHuil, CBSI3aHHBIX C MEXaHUYECKUMH KOJICOAHMSMHU, YPE3BBIYANHO
pasHooOpaseH. /[l omnucaHus MeXaHMYECKUX KojleOaHUM MCIOJb3YIOTCS Ppa3IU4HbIe
¢usnueckue monenu. [IpocTeHIUM MpUMEpOM TaKOW MOJETH MOXKET CIIY)KUTh TpPy3
Maccoid m (KOTOpBHI OOBIYHO CHUMTAIOT MAaTepHAIbHOW TOYKOH), TOJBEIICHHBIH Ha
TETKON TpyKUHE KECTKOCTHIO k, AT KOTOPOW BBITIONHSETCs 3aKkoH ['yka. Konmebanus sToi
CHUCTEMBl B MICAJIbHOM cilydyae (IpU OTCYTCTBUM CHJI TpEHHUs) OyAyT HPOUCXOAUTH IO
TapMOHUYECKOMY 3aKOHY, MPUYEM aMIUIUTY/Ia KoJieOaHU OyleT OnpenesiTbes HauaabHbIM
OTKJIOHEHHEM TIpy3a OT IOJO0XKEHHs PaBHOBECHUS U €ro Ha4vaJlbHOM ckopocThio. Takue

KOJICOaHMsI HA3BIBAOTCS C60000HBIMU, OHU HPOMCXOMST C YaCTOTOH )= k/ m, xoropas

HAa3bIBAETCS COOCMBEHHOU Yacmomotl KOJIe0aTeIbHO! CUCTEMBL.

© Crarl'pan 2013 r
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Bornee Onm3koil k peanbHOH SIBISIETCS MOJENb, COTJIACHO KOTOPOHW ITOJIBEUICHHBIH Ha
MIPY»KHHE TPy3 KoJeOIeTcs B BI3KOW cpejie — KUIAKOCTU WK ra3e. Eciiu BEIBECTH Tako# Tpy3
W3 TIOJIOKCHUsST PaBHOBECHS, a 3aTeM MPEJOCTaBUTh €ro caMoMmy cebe, TO BO3HUKHYT
Kosie0aHMsl, aMIUIUTY/Ia KOTOPBIX OYyJIET MOCTEINIEHHO YMEHbBIIATHCS M3-3a JICHCTBUsSI HA TPY3
CUJIBI BSI3KOTO TPEHUSI CO CTOPOHBI Cpejibl. Takue KojaeOaHUsl HA3BIBAIOTCS 3amMyXaroujumu.
CkopocTh 3aryxaHus KojeOaHWW (CKOPOCTh yMEHBIICHHS AaMIUTHTYJbl KOJeOaHUH)
ompeeIsieTCs BA3KOCTBIO CPEJbl: YeM OOJIbIIe BA3KOCTh, TEM OBICTpEe TP MPOYUX PABHBIX
YCIIOBUSIX TIPOMCXOANT 3aTyXaHHeE.

obaacTs
pe30HaHCa
A ; :
obnacts | M@1as BAZKOCTh
gi HH3KMX |
£ | Hactor obmacTs
A BBICOKHX
% HacToT
-
E GOJIBILIAS BAZKOCTD
E '
< . .
L 1 i

=

I L il
23456789 @t
Yacrtora H3MEHEHHS
Bblli}’"fﬁﬂﬁlﬁlllﬂi‘i CHJIBbI

Pucynok. 3asucumocnmo amnaumyobvl bIHYHCOEHHBIX KOICOAHULL 2pY3a Om
4aCmMomul UsMEHEeHUs 8bIHYHCOAIOWel CUbl

CoBceM MHaue OyJIyT MPOMCXOAUTH KOJICOAHUS 3TOM CHCTEMBI O] JCHCTBIEM BHEIIHEH
BBIHYKAOIIEH CHIIbI, KOTOpasi IEPUOANYECKH NU3MEHSAETCSl ¢ HEKOTOpOoi yactoTol m. Takue
KOJICOAHUSI HA3BIBAIOTCA 6bIHYHCOeHHbIMU. B 3TOM citydae xoneOaHHs Trpy3a Takxke OyIyT
MPOUCXOAMTh IO TapMOHMYECKOMY 3aKOHY, HO, B OTJIHMYHUE OT CBOOOJHBIX KOJcOaHUM,
amMILIUTy1a OyJIeT 3aBUCETh OT YaCTOThl M3MEHEHHS BBIHYK/IAOIIeH CHITbl. B ciydae eciu ata
yacToTa Mayia, aMIUTUTYJa BBIHY)KJICHHBIX KOJICOaHWI Tarke Oyaer HeOonbmioi. [lpu
MPUOIMKEHUH YacTOThl () W3MEHEHHUS BBIHYXJIAIOMICH CHIIBI K YacTOTe COOCTBCHHBIX

KoJNeOaHUH ©, aMIUIMTYJa KOJIeOaHNUH OYCHb CUJIBHO BO3PACTAcT. DTO SBJICHUE HA3bIBACTCS

MeXanuyeckuM pe3oHaHcoM, a YacToTa, HAa KOTOPOH OH HAONIOmAeTCs — pPe30HAHCHOU
yacmomoii. Pe30HaHC MUPOKO PacIpoCTpaHEH B MPUPOJE, My MOTYT OBITH IOABEPKEHBI BCE
MEXaHNYECKHEe KOHCTPYKINH — JIETall MEXaHU3MOB, MOCTEHI, 37aHMs U T. A. [Ipn nanpHelmem
YBEJIMUEHUM YacTOThl ( aMIUIMTYyJa BBIHYKICHHBIX KOJICOaHMH CHOBa CTAaHOBUTCS MAaJOM.
[Ipu yBesnmueHuu BA3KOCTU Cpebl, B KOTOPOH KoyiebJeTcs rpy3, aMILIMTyla KoyleOaHui npu
pe30HaHCe CTaHOBUTCA MEHbIIE, a pEe30HaHCHass YacToTa yMeHbliaeTcd. ['paduku,
MOKAa3bIBAIOIINE 3aBUCUMOCTh aMILIMTY bl 4 BBIHYKIEHHBIX KOJIEOaHUI rpy3a OT 4aCTOTHl ®
WM3MEHEHHUs BBIHYXKAAIOUIeH CUIIbl (PU Pa3IMYHBIX 3HAYEHHUSX BA3KOCTH CPEIIbl), MOKa3aHbI
Ha PUCYHKE.

© Cratl'pan 2013 r
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Teno coBepiaeT BBIHYKICHHBIE KOJIEOAHMUs TIOJI ACWCTBUEM BBIHYK/IAIONICH CHIIBI,

4ACTOTA M3MEHEHHs KOTOPOi paBHa 6 ¢ |. TIpi 9ToM HaGIIOAETCS MEXaHHYCCKHii

PE30HAaHC. YacToTa M3MEHEHUS BI:-IHy)K,Z[aIOIJ.ICﬁ CHJIbI YBCJIMYUJIACh O 9 Ci1 a

l

MOJIyJIb 3TOW CHJIBI HE U3MEHWICA. UTO U3 MepeuncieHHOTO HU)KE BEPHO OMHMCHIBACT
M3MEHCHHE B Iporiecce Konebanuii sToro Tena?

1) BIHYXICHHBIC KOICOAHUS TEIA MPEKPATITCS

2) aMruuTya KoJieOaHuH Tea yBETHIUTCS

3) ammuuryaa KoaebaHuii Teaa yMEHBIIUTCS

4) coGcTBeHHAs YacTOTa KOJIEOaHU Tena YMEHBIIUTCS

B Tabnuue nmpuBeneHbl BA3KOCTH Ui Pa3lIMUHBIX Ta3oB. B kakoM M3 3THUX ras3os
KOJIOaHUs MIPY)KUHHOTO MasiTHUKA OyAyT 3aTyXaTh MeJIeHHee?

T'a3 BsizkocTs, Ila-c
Asor 1,67:107
Bozxopox 0,84:107°
Bozmyx 1,72:107
Tenuii 1,89:107°
1) B a3ote 2) B BOJOpOIE
3) B BO3IyXE 4) B renuu

IlIpu evinonnenuu 3aoanua 19 c pazeépuymoim omeemom uchnov3yiime OmoeabHblil
aucm. 3anuwiume CHAYAIA HOMEDP 3A0aHus, a 3amem omeem Ha Hezo. Ilonnwlit omeem

00J1)ICEH BKIIOUAMb He MOJIbKO Omeenm Ha eonpoc, HO U e2o pa38é'pHym0e, JqozuueckKu
C8s3AHHOE 000CHOBAHUE.

B TabnuIie NpuBENeHbl PE30HAHCHBIE YACTOTHI IS PA3IMYHBIX KOHCTpYKuuil. Kakas
MX 3TUX KOHCTPYKIMH MOKET OBITh IPUBEIEHA B PE30HAHCHBIE KOJIEOAHUs BHEIIHUM
BO37IEHCTBUEM, IIPOUCXOAIINM € TIepnoioM 25 Mc? OTBET NOSICHUTE.

Koucrpykuus Pe3onancHas yacrora, I'n
MocT uepe3 pexy 0,5
CrupanbHas MalInHa 250
Oprannas Tpy6a 41
Kamepron 440

© Crarl'pan 2013 r
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Yacrpb 2

Ilpu evinonnenuu 3adanuii ¢ Kpamxum omeemom (3adanusn 20-23) neodxooumo
3anucams omeem 6 yKa3aHHOM 6 meKcHe 3a0aHus mecme.

Jdns  xaxaoro (GU3MYECKOro TIMOHATHS M3 TEPBOrO  CTONOmA  TOAOepHTe
COOTBETCTBYIOIHUI IIPHMEP U3 BTOPOTO CTOIOIA.
3anummTe B TAONUIlY BRIOpaHHbBIE HU(PBI O] COOTBETCTBYIOLIMMHU OyKBAMHU.

PUBNYECKHUE ITIOHATHUA ITPUMEPHBI
A) ¢usnyeckas BeIHYHHA 1) snexrpusanus
bB) enunmnia Gpuzndeckoi BEIMIMHEL 2) ammepmerp

B) npubop mwis u3ameperns pU3NUECKOil BEMUUHBL  3) BOJBT
4) uznyueHue
5) conporuBneHue

Ortser: |.

ABTOMOOWMITB, ABMKYIIMICS C IMOCTOSTHHONW CKOPOCTBIO MO TOPH30HTAIBHOHN JI0pOTE,
HauMHAeT O3KCTPEHHOE TOPMOXEHHE, NPH KOTOPOM KoJleca HE BpallaloTCs, a
CKOJNB3IT To mopore. Ompenenure, Kak M3MEHSIIOTCS CO BPEMEHEM CIEIYIOIINe
(u3HUYecCKUue BEIUYHMHBI: MOJYJIb CKOPOCTH aBTOMOOWIISI; MOJYJb pPabOThl CHIIBI
TPEHUs; MOTEHIMAIbHAS SHEPIHsd aBTOMOOUIISI OTHOCUTENILHO YPOBHS JOPOTH.

3anummTe B TaOJUILy BBIOpaHHBIE IUGPBI U KaKI0H (U3NYECKOH BEIUYHHBI 110/
COOTBEeTCTBYIOIUMHU OykBamu. L{udpsl B 0OTBETE MOTYT IIOBTOPSITHCSL.

OUBNYECKHUE BEJIUYNUHbI X UBSMEHEHUE
A) MoOIyIh CKOPOCTH aBTOMOOMJISI 1) ysenmnuuBaeTcst
bB) moxyne paGoTsl CHITBI TPEHUSI 2) yMeHbIIAeTCs

B) motenmmansHas sHeprust aBTOMOOHMI  3) HE M3MEHAETCS

A b B

OTBerT: |:
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Ha rpauke mupeiacTaBieHa 3aBHCUMOCTb MOAYyJs JjaedopMupyromeil cunbl F, Ha rpapuke mis aByX pe3ucTOopoB | W 2 TpPENCTAaBIEHBI 3aBMCHMOCTH CHIbI [
JEHCTBYIOIIEH Ha JIETKYIO TIPYKHHY, OT BEIHMYHUHbI AeopManuu Ax 5Tol MpyKUHBIL. MOCTOSIHHOTO TOKa, MPOTEKAIOLIEr0 Yepe3 3TH PE3UCTOPHI, OT MPUIOKEHHOIO K HUM
,HJ'H/IHa HCpaCTﬁHyTOﬁ MPYXKUHBI COCTABJICT X = 20 cMm. I/Icr[o_]'[])gy;[ rpa(i)p[](’ HaIPpsIKCHUSA U. I/ICHOJ'H)3YSI I‘pa(l)I/IK, BBI6epI/ITe 13 MOPEATIOKECHHOTO TNEPCUYHSA oea
BBIOEPHTE W3 MPELIOKEHHOTO TMEPEYHS 06@ BEPHBIX YTBEPKICHUSA. YKAKUTE HX BCPHBIX YTBEPIKIACHHA. yKa}K\Iﬂe UX HOMEpA.

HOMepa.
3 1
F.H
2 21
30 ]
= e et S T e 1
j s - - e e B ' b 2 -
b - r—t —- .— —_—— -t ._- — & 1__ - - —
20 24 6 8 1012 B
' ]
15 : o 5 ] : 1 1) Conporusnenue pesucropa 1 pasuo 0,5 Om.
; L p— 2) Comporusnenune pesucropa 2 pasao 4000 Om.
10 % 3) Ecnu HanpspkeHue Ha pesucrope | paBHo 6 B, To depe3 Hero mportekaet TOK
= ! cuIoii 3 MA.
= i ] ==
5 = ] ! I I 4) Ecnu Hanpspkenue Ha pesuctope 2 paBHO 4 B, TO depe3 HEero mpoTeKkaeT TOK
I 1 cuioi 2 MA.
0 2 4 6 8 10 12 14 16 Ax.em 5) Comnporusienue pesrcropa 1 6osbliie CONPOTUBIIEHHS pe3rucTopa 2.

1) /s 5T0it npy>KUHBI IPH MAITBIX JeopMalusax 3aKoH ['yka He BBITIOTHSETCS.
2) KoshpuumeHT >KECTKOCTH O3TOW MNPYXHHBI TIPH MajbiX jaedhopManusx

Yacrp 3
npuoIM3uTeNIbHO paBeH 200 H/m.

3) Ecim 0fMH KOHEL 5TOH NpYKMHBI 3aKpEIATb HA HENONBIKHOM LITATHBE, a Ana omeema na 3adanus wacmu 3 (3a0anusn 24-27) ucnonpsyiime omoenbHwlit aucm.
K APYroMy KOHI MOABECHTb IPy3 Maccoil 1,5 Kr, To ee JUIMHA YBEIHUHTCS 3anumwume cnauana nomep 3adanus, a 3amem omeem na nHezo. Omeemul 3anucvléaiime
IPUOIU3UTENBHO HA 5 CM. 4émKo u pazbopuuso.

4) Ilpu pactskeHUM Ha 4 CM 3TOH NpPY)KUHBI, PACHOJIONKEHHONH FOPU30HTAJIBHO, Hcnone3yst mratuB ¢ My(pToil u Janko, NMpyXKHHY, HAOOp I'Py30B M CEKyHJOMEp,
3amaceHHas NPyKUHOM MOTEHIHATIbHAsL SHEPTHs CTaHeT paBHo# 0,24 JIxk. cobepuTe  OKCHEPUMEHTANBHYI0 ~YCTAHOBKY JUIS  MCCIENOBAHHMS  CBOOOIHBIX

5) Eciu oMH KOHEL[ 9TOH TPYKUHBI 3aKPEIUTh, @ K APYroMy KOHL IPYKHHbI Kone6aHH1:1 MPY>KHHHOTO  MAasITHHUKA. OnupeﬂeJH/ITe Bpemst anst 20-30 momHBIX
NPWIOKUT CHIly, HANPABJICHHYIO BJOJb MPYKHHB U paHyto 9 H, To amiHa KoJIeOaHMiT 1 BEIYHMCIINTE TIEPHOJT KOIEOAHUH TS TPy30B Pa3INIHBIX MAacC.

NPYKMHBI CTAHET MPUOJN3UTENBHO PABHOM 26 CM. B Grane orsetos:

1) cnenaiite puCyHOK SKCIIEPUMEHTAILHOW YCTaHOBKY;

2) m3meppTe mnuTeabHoCTh 20-30 MOoNMHBIX KojeOaHuil Al TPY30B TPEX pa3iIndHBIX
Macc, pe3yJibTaThl IPeACTaBbTE B BUJIE TAOIHUIIbI;

3) BBIYMCIUTE TEPUOJ] KOJICOAHHUH ISl KaXI0TO CIIydasl, pe3yJbTaThl OKPYTIUTE 10
COTBIX JI0JIEW CEKYH/IbI U 3aHECUTE B TAOJIHUILY;

4) chopmynupyiiTe BBIBOJ O 3aBUCUMOCTH II€puoJa CBOOOAHBIX KoJeOaHUH
MPYKHHHOTO MasATHUKA OT Macchl Ipy3a.

OTBeT: |
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3aoanue 25 npeocmasnsem co60il 60NPOC, HA KOMOPBIIL HEOOX00UMO Oamb
nucomennviit omeem. Ilonnviii omeem 0071)cen GKIIOUAMb He MOJLKO Omeem Ha
6ONPOC, HO U €20 PA3BEPHYMOE, T0ZUMECKU C6A3AHHOE 000CHOBAHULE.

CIUIOIIHOMY METaJIMYeCKOMY Iapy COOOIIAIOT JIEKTpUUYEeCcKUi 3apsan. Yemy paBHO
ANIEKTPHYECKOE TT0JIC BHYTPH ATOro mapa? OTBET MOsSCHUTE.

na 3a0anuii 26-27 Heo6xo00umo 3anucamv NONAHOE peuieHue, GKIOUAOUiee 3aAnUCH
Kpamkozo ycnoseus 3aoauu ([ano), 3anucv Gopmyn, RnpumeHeHue KOMOPHIX
He0OX00uUMO U O00CHMAMOYHO 01 PEeWeHUs 3a0auu, a MmMaKice MamemamuyecKue
npeootpa308anUs U PACUEntbl, RPUBOOAUUE K YUCI060MY OHLEEMY.

C xakoil BBICOTHI JOJDKHA OblTa OBl MajgaTh Karuisi BOABI NPHU OTCYTCTBHUHU
COIIPOTHBIICHUS BO3/lyXa, YTOOBI IIPH yIape O 3eMJII0 OHa 3akunena? CuuraTh, 4TO Ha
HarpeBaHue BojbI uaeT 40% HavanbHON MeXaHWYecKOW SHepruu Kamm. HaganpHyro
TEeMIepaTypy Kariau npuHsaTh pasHoi 20 °C.

DnekTpoyaliHUK moTpebnser MomHocTh 1,25 kBr. Uepes kakoe BpeMs M3
3aKHUIIEBIIETO YaHUKA MPHU OTKPHITOM KpbImiKe BBIKUOUT 1,5 qutpa Boasi? KIIJ]
DJIEKTPOYANHHUKA IPUHATE paBHBIM 92%.
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Kpurepun ouennBanus 3aganuii ¢ pa3BépHyTHIM 0TBETOM

CBo0oHbIe, 3aTyXal01He U BBIHYK/ICHHbIE KOJ1e0aHus

Kpyr sBrneHmii, CBSI3aHHBIX C MEXaHHYECKHIMH KOJICOAHMSAMH, UpPE3BBIYANHO
pa3sHooOpaseH. /[l omnumcaHus MeXaHMYECKUX Kojle0aHUH MCIOIb3YIOTCS Ppa3IudHbIe
¢usnueckue momenu. [IpocTeHImuM NpUMEpoOM TaKOW MOJETH MOXKET CIIY)KHTh TpPy3
Maccoid m (KOTOpbIi OOBIYHO CHUHTAIOT MAaTEpUAIILHOW TOYKOH), TOJBEIICHHBIA Ha
NETKOM IpyskKuHe *KECTKOCTBIO k, JIs1 KOTOpO# BhImonHsercs 3akoH I'yka. Konebanus stoit
CHUCTEMBl B MICAJIbHOM cilydae (IpU OTCYTCTBHUM CHJI TpEHHUs) OyayT MIPOUCXOAUTH IO
rapMOHMYECKOMY 3aKOHY, IPUYEM aMIUIMTyJa KoseOaHuil OyaeT onpenensaTbes HadaabHbIM
OTKJIOHEHMEM TIpy3a OT IIOJOXKEHUs pPAaBHOBECUS M €ro HadalbHOM CKOpOCTblO. Takue

KOJIEOAHUST HA3BIBAIOTCS C80600Hbl/\/lu, OHU MPOUCXOIAT C 4acToTOM COO: \/k/m, KOTOpas

HAa3BLIBAETCS COOCMEEHHOU Yacmomotl KoaebaTeabHOH CHCTEMEL.

Bosnee Onu3koil Kk peanbHOM SIBISIETCSl MOJIENb, COTJIACHO KOTOPOMW ITOJIBELICHHBIN Ha
MpY>KHHE IPpy3 KoNeOIeTcs: B BA3KOM cpejie — )KUJIKOCTU WK Ta3e. Eciu BEIBECTH Takou Tpy3
W3 TOJIOKCHHs] pPaBHOBECHs, a 3aTeM IPEJAOCTaBUTh €ro caMomy cebe, TO BO3HHUKHYT
KoJeOaHus, aMIUTUTY/1a KOTOPBIX OyJIEeT TOCTETIEHHO YMEHbBINATHCS M3-3a JICHCTBHS HA TPY3
CHJIBI BSI3KOTO TPEHHUSI CO CTOPOHBI Cpejibl. Takue KojaeOaHusi HA3BIBAIOTCS 3aMyXAiOUUMU.
CkopocTh 3aTyxaHusi KoyieOaHHi (CKOPOCTh YMEHBIICHUS aMIUTUTYIbl KOJEeOaHUH)
OTIPEJICIIACTCS BI3KOCTBIO CPE/IbL: YeM OOJIbIIE BSI3KOCTh, TEM OBICTpEE MPH MPOYUX PABHBIX
YCIIOBUSIX TPOUCXONT 3aTyXaHHE.

obuactsb
pe3oHaHca
Ak ; ;
oonacte | MaTas BIA3KOCTh

= | HU3KHX
= | wactor | i o0nacTb
2 BBICOKHX
g : 4acToT
= i
= : DONBIIAS BAZKOCTh
< ' .'
< i i

0 ] | il 1 | il

| |
23456173879 (-J,E_'
YacTora M3MEHEHUA
BBIHYKIAKOIIEH CHITBI
Pucynok. 3asucumocms amniumyovl bIHYHCOEHHbIX KOIeOAHUL 2py3d Om
uaACMomyl U3MEHEHUS! BLIHYIHCOAIOWeli CUbL
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CoBceM mHaue OyIyT MPONUCXOJUTH KOJICOAHUS 3TON CHCTEMBI ITO]] ACHCTBUEM BHEIITHEH
BBIHYKJTAIOLICH CHIIBI, KOTOPAsi MIEPUOJANICCKH H3MEHSETCS ¢ HEKOTOpOoi yacToToit . Takue
KoJieOaHUsI Ha3bIBAIOTCS GblHyJicOenHbiMu. B 2TOM ciydae koneGaHus rpys3a Takke OyIayT
MPOUCXOJHUTh IO TapMOHHYECKOMY 3aKOHY, HO, B OTJIHYHE OT CBOOOIHBIX KOJICOaHHH,
amMIIuTyna OyneT 3aBUCETh OT YaCTOTHl M3MEHEHHS BBIHYKIAoLIel cuiibl. B ciydae ecnu ata
yacToTa Maya, aMIUTUTYJa BBIHY)XKJICHHBIX KoyieOaHWil Taioke Oyaer HeOombmoi. [lpm
MPUOIMKEHUH YacTOThl () W3MEHEHUS BBIHY)KJAIOIIEH CHIIBI K YacTOTe COOCTBEHHBIX

Kose0aHuit © aMILIATy1a KoJIeOaHUI OYEeHb CHIIBHO BO3pAcTaeT. JTO ABJICHUE Ha3bIBACTCS

MexXaHuyeckuM pe30OHaHCOM, a YacToTa, Ha KOTOPOH OH HaOMIoNaeTcs — pe3oHaHCHOU
yacmomoti. Pe30HaHC MUPOKO PacIpoOCTpaHEH B MPUPOJE, €My MOTYT OBITh IOABEPKEHBI BCE
MeXaHUUYECKHE KOHCTPYKIMHU — AeTalld MEXaHU3MOB, MOCTBI, 30aHus U T. 1. [Ipu nanbHeimem
YBEIWYICHUN YacTOTHl () AMIUINTYZAA BEIHYXKICHHBIX KOJEOAHMH CHOBA CTAHOBUTCS MAaJIOH.
[Ipm yBenmueHnn BA3KOCTH CpeJIbl, B KOTOPOil KOJIeOIeTcs Tpy3, aMIUINTYAa KojeOaHuii mpu
pe30HAHCE CTAHOBUTCS MEHBIIE, a pEe30HAHCHAS 4YacToTa yMEHbIIaeTcs. [ padukn,
[IOKa3bIBAIOIINE 3aBUCUMOCTb aMILIUTY bl 4 BBIHYXIEHHBIX KOJIEOaHUI Ipy3a OT 4aCTOThl ®
HM3MEHEHUS BBIHYXKAAIOUIEeH CHIIbl (IPU Pa3IMyYHbIX 3HAYEHUSAX BA3KOCTH CPelibl), MOKa3aHbI
Ha PUCYHKE.

B Tabnume npuBeneHsl pe30HaHCHBIE YaCcTOTHI IS Pa3IMYHBIX KOHCTPYKIHNA. Kakas
HX 3TUX KOHCTPYKIUU MOXKET ObITh MPUBE/CHA B PE30HAHCHbBIE KOJICOAHMSI BHEITHUM
BO3JICICTBHEM, MMPOUCXOISIIINUM C TTepuoaoM 2,25 mc? OTBET MOSICHUTE.

KoncTpykuus Pe3onancuHast yacrora, I'n
MocT uepe3 pexy 0,5
CrupanpHas MalinHa 250
Oprannas TpyOa 41
Kamepron 440

O0pa3sen BO3MO:KHOTO 0TBETA

1. Kamepron.

2. PezoHaHcHbIe KOeOaHUs (MM PE30HAHC) B KOHCTPYKIIMY BOSHHUKAIOT B TOM CIIydae, KOTJI¢
4acTtoTa COOCTBEHHBIX KOJICOaHWI TPHOIMIKAETCS K YacTOTE W3MEHEHUS BBIHYXKIAIOIICE

cwibl. YacToTa BHEITHUX BO3JICHCTBUI CBsI3aHa C MEPUOAOM KosiebaHuii hopmynoi: v = ? u

paBHa v = ~ 444 T'u. IlonyueHHOE 3HaUeHUE OJM3KO K PE30OHAHCHOW 4acToTe

—3
2,25- 10
KamMeproHa (cM. Tabuuily), cieloBaTeibHO, HMEHHO KaMEepToH OyAeT coBepliaTh
pe30HaHCHBIE KOJeOaHusI.
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Conep:xaHue KpUuTepus banabl

IIpencraBnen npaBWIBHBIA OTBET Ha BOIPOC, U MPHUBEIAEHO JOCTATOYHOE 5
000CHOBaHUE, HE coJeprKalliee OMIHOOK.

[IpesncraBieH nMpaBMIIBHBIA OTBET HA MTOCTABICHHBIN BOMIPOC, HO €ro 000CHOBaHUE

HE SBJIAETCS AOCTATOYHBIM, XOTS COICPKUT 00a 3JIeMEHTa MPaBUIILHOIO OTBETa

HJIKM YKa3aHHUC Ha (l)I/I3I/I‘IeCKI/Ie SABJICHU S (3aKOHH), MNPUYIACTHBIC K 06cy>K11aeMOMy

BOIIPOCY. 1
NN

IIpencraBiaeHsl KOPPEKTHBIE PACCYKICHNUS, IPUBOJAIINE K IPABUIBHOMY OTBETY,

HO OTBET SIBHO HE C(hOPMYJIUPOBAH.

[IpencraBiaeHbl  o0miMe paccyXJIeHUs, HE OTHOCSAIIMECS K OTBETY Ha
MOCTaBJICHHBIN BOIIPOC.

NI 0
OTBeT Ha BOIPOC HEBEPEH, HE3aBUCUMO OT TOIO, YTO PACCYXJIEHUS IIPABUIIBbHBL,
HEBEPHBI MIIM OTCYTCTBYIOT.

Maxcumanvhvii 6ain 2

Hcnonp3yst mratuB ¢ MypTol W Jankoi, MpyKnHy, HAOOp TPy30B M CEKYHJIOMEP,
co0epuTe HKCIEPUMEHTAIbHYIO0 YCTaHOBKY [UIi HCCIEJOBAaHUS CBOOOIHBIX
kosneOaHuii mpyxuHHOTO MastHUKa. Omnpenenure Bpems it 20-30 modHBIX
KOJICOaHUI U BBIYHMCIIUTE NIEPUOJT KOJIeOaHU st TPY30B pa3IMYHbIX Macc.

B Gnanke oTBEeTOB:

1) caemaiiTe pECYHOK dKCIIEpUMEHTATHLHONW YCTaHOBKY,

2) m3mepbTe UTeNbHOCTh 20-30 MOJIHBIX KOJIe0aHUH Ui TPY30B TPEX Pa3IHYHBIX
Macc, pe3yJbTaThl IPEJCTaBbTE B BU/IC TaOIHIIbI;

3) BBIYMCIIHTE MEPUOJ] KOJIeOaHUH JUTS KaXIOro Cllydasi, pe3ybTaThl OKPYTIUTE JI0
COTBIX JOJIEH CEKYH/Ibl U 3aHECUTE B TaOJIHUILY;

4) chopmynupyiiTe BBIBOA O 3aBUCHMOCTH IIEpHOJa CBOOOJHBIX KOJeOaHWI
NPY>KUHHOTO MasiTHUKA OT Macchl Ipy3a.

XapakTepucTuka 000py/10BaHHUs

[Ipu BHIMONHEHUH 3aJaHUS UCTIONB3YETCsl CEKYHIOMEp U3 KoMIUIekTa obopynoBanus Noe 7 u
KOMIUIEKT 00opyoBanusi Ne 3 B cocrase:

— IOTaTHB Ja00paTOPHBIN ¢ My()TON U JIATIKOH;

— npy»#uHa xectkocThio 40 + 1 H/wm;

— 3 rpy3a maccoii o 100+ 2 r.

Buumanue! Ilpu 3aMene kakoro-iu0o 31eMeHTa 000pyJOBaHUs Ha aHAJOTHYHOE ¢ JPYyTUMU
XapaKTepUCTUKAMH HEOOXOAMMO BHECTH COOTBETCTBYIOIIME HW3MEHEHUS B o0Opasel
BBITIIOJTHEHHUS 3aJaHMUSL.

Oo6pa3en; BO3MOKHOTO BBITIOJTHEHHUS Eln

1. PucyHOK SKCIepUMEHTaIbHOW YCTAaHOBKHU:

© Crarl'pan 2013 r
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2.u3. Macca rpysa Yucmo Bpewms epuon Konebanmii
Ne o N
m (Kr) KoJieOaHuii n | KojeOaHwmii ¢ () T=t/n(c)
1 0,1 30 9,5 0,32
0,2 30 13,3 0,44
3 0,3 30 16,3 0,54

[TorpemHocTh U3MEpPEHUsI BPEMEHHU ¢ coCTaBsieT = (0,5 ¢, MO3TOMY IMOTPEITHOCTh U3MEPEHUs
rieproza koiebanuii cocrasisier ~ 0,02 c.

4. BoiBoj: TIpU yBEJIMYCHHHM MACChI TPy3a MEPUOJ] CBOOOJHBIX KOJCOAHUU MPYKHUHHOTO
MAasITHUKA YBEJINYNBACTCS.

Ykazanue sxcnepmam

1. C y4€TOM MOrpelHOCTH CEeKyHIOMepa H3MEepeHHe BpeMeHH ! konebaHuil  cuuraercs
BEPHBIM, €CJIHM €ro 3HaueHHe IonajaeT B HMHTepBAI+ | c K yKa3aHHBIM B TaOuuIe
3HAYEHUSIM.

2. Hanuuue BbIBOJIa O (DYHKIIMOHAIBHOW 3aBUCHMOCTH MEXJy MAacCOd rpys3a W MepuoJIOM
KOoJIeOaHWI MasTHHKAa He sBIseTC 00sA3aTeNbHBIM, JOCTATOYHBIM CUYHUTACTCS BBIBOJ
0 KaueCTBEHHOH 3aBUCUMOCTH.

Yka3aHus o oleHNBaHUIO Bananl

[TosHOCTBIO MTPaBMIIBHOE BHITIOJIHEHNE 3aJaHNs, BKIIOYAOIIEE:
1) cxeMaTH9IHBIN PUCYHOK dKCTIEPUMEHTAIBLHON YCTaHOBKH;

2) IpaBHUIILHO 3aIMCAHHBIE PE3YJIbTAThI MPSIMBIX U3MEPEHNUH (B JaHHOM ciydae —| 4
spemsa 30 noanvix Koaebanuil 01 mpéx epy308 pasiudHbIX Macc),

3) pacuéTsl NeproJI0B KoJieOaHui 1 c(hOPMyIMPOBAHHBINA PABUIBLHBIN BBIBOJ.

[IpuBeneHsl Bce 3IEMEHTHI MPABHJIBHOTO OTBeTa 1-3, HO JomymieHa omuOKa

B €MHMIIAX M3MEPEHUs MpH MPEACTABICHUHM  PE3yJbTaTOB  HM3MEPEHUS
(u3NIeCKON BEIMUUHBI.

Wi
Jonymiena ommbOKa nNpyu yKa3aHUU MHTEpBaja BO3MOXKHBIX 3HaueHUN dusnueckor| 3
BEJIMYMHBI C YYETOM TIOTPEITHOCTH €€ ONPEICIICHHS.

nim
JlonymeHna ommOKa B CXeMAaTHYECKOM PUCYHKE SKCIIEPUMEHTAIBHON YCTaHOBKH,
WA PUCYHOK OTCYTCTBYET.

Cnenan pHUCYHOK 3KCIEPUMEHTAJIBHOM YCTaHOBKH, IPABWIBHO IPUBEIEHBI
3HAYEHUs NPSIMbIX U3MEPEHUN BEJIMUYUH, HO HEe C(OPMYJIUPOBAH BBIBOJ.

W 2
CrenaH pUCYHOK 3KCIIEPUMEHTAJIbHOW YCTAaHOBKH, C(OPMYIHPOBaH BBIBOJ, HO
B OJJTHOM M3 SKCIEPUMEHTOB IIPUCYTCTBYET OMIMOKA B IPSIMBIX H3MEPEHUSIX.

3anucansl TOJIBKO IIPaBUJIBHBIC 3HAYCHU S ITPAMBIX HSMGPGHHﬁ.

Wi
CrmemaH pHCYHOK OJKCIICPUMEHTAIBHONW YCTAHOBKHM ¥ YaCTHYHO MPUBCICHBI
PE3yJIbTaThl BEPHBIX IPSIMBIX H3MEPEHUII.
Bce ClIydyal BBIIIOJHCHUSA, KOTOPbIE HE COOTBETCTBYIOT BbINICYKA3aHHBIM
KpuTepusM BbicTaBieHust 1, 2, 3 wim 4 OamwioB. PasposHeHnsle 3amuch.| 0
OTCyTCTBHE NONBITOK BBITNOJHEHHS 33/IaHNUSI.

Maxcumanvhoiil 6an 4
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JIBWOKYTCSl JIM 3apsDKEHHBIC YacTHIBI B HE3apSHKCHHOM IPOBOJHHUKE B OTCYTCTBUE
AJICKTPUIECKOTO Toka? OTBET MOSCHUTE.

OTBer. JIBmxyTCs.

O06ocHoBaHue. B OTCYTCTBHE DIIEKTPHUECKOTO TOKA 3apsHKEHHBIC YaCTHUIIBI (JIEKTPOHBI U
WOHBI) JIBWKYTCS BHYTPH HE3apsHKEHHOTO TPOBOMHWKA, HO O3TO JBIDKCHUE HE
YHOPSIIOUEHHOE, a Xaomuueckoe menjosoe. [Ipu TakoM IBHIKEHUH HE IPOUCXOJIUT TIepeHoca
3apsijia U3 OAHOM 00JIACTH MPOBOJAHHUKA B IPYTYIO.

Yka3anus no oneHuBaHUIO banabl
[IpencraBieHo NpaBWIIBHOE pEIlieHHE, BKIIOYAOIIEe OTBET (B JaHHOM clydae —
1. 1), ¥ 1ocTaTrouHOe 0OOCHOBAHKE, HE COJIepIKalilee OMMUOOK (B JAHHOM Cilydae — 2

m. 2).

[IpesncraBieHo pelieHue, cojiepiKaliee MPaBWIBHBI OTBET Ha IMOCTaBICHHBIN

Bonpoc 1 obocHoBaHue. Ho mpu 3ToM 000CHOBaHME HE ABISETCS JTOCTATOYHBIM,

XOTS COAEP)KUT KOPPEKTHOE YyKa3aHue Ha (usndeckue SBICHUS (3aKOHBI),

MIPUYACTHBIE K 00CYXKTaeMOMY BOIIPOCY. 1
W

[IpencraBieno  oOocHOBaHWE, COJepXalllee KOPPEKTHBIE  PaCCYXKACHHUS,

MIPHUBOJISANINE K IPABIIILHOMY OTBETY, HO OTBET SIBHO HE c(pOPMYITHPOBaH.

[IpencraBiensl  oOmme pacCykOeHHs, HE OTHOCAIIMECS K OTBETy Ha
TOCTaBJIEHHBINA BOIIPOC.

N 0
OTBeT Ha BOIIPOC HEBEPECH, HE3ABUCUMO OT TOI'O, YTO PACCYXKACHUS IPABUIIbHBI,
HCBCPHBI NI OTCYTCTBYIOT.

Maxcumanvuviii 6ann 2
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C xakod BBICOTBI JOJDKHA Oblla OBl MajgaTh Kamist BOABI MPH OTCYTCTBUH
COTIPOTHBIICHHSI BO3[yXa, YTOOBI TP yJape o 3eMito oHa 3akurnena? Cyurars, 4To
Ha HarpeBanue Bonbl uaeT 40% HayalbHOW MEXaHWYECKOW SHEPruH Karuiu.
HauanbHyto TemnepaTypy Karuiu npuHATh paBHoit 20 °C.

Jlano: . E =mgh;
4 =20C; 0 =cm(t, — 1),
t = 100°C; E-n=0;
n=40%=0,4; mgh - n =cm(t, —4);
¢ = 4200 Ix/(xkr-°C); c(b—1)

_ 2 h=—"—"7
g = 10 M/C . g;/]

_ 4200100 =20) _ 0400 = 84 1cu.
10-0,4
h="7 Omeem: h = 84000 M = 84 kM.
Yka3zaHus 10 OLeHHBAHUIO Banabl

[IpuBeneHo nosHOE NMPaBUWIILHOE PEIIEHUE, BKIIIOYAIOIIEE CIEIYIOIINE 3JIEMEHTHI:
1) BepHO 3anKcaHO KpaTKOe yCIOBHUE 3a/lauy;

2) 3ammcaHbl ypaBHEHUS W (HOPMYyJbI, IPUMECHEHHE KOTOPBIX HEOOXOJWMO H
JIOCTATOYHO JUIs PELIeHUs 3aJaud BBIOPAHHBIM CIIOCOOOM (B JaHHOM pEIICHUH —
Gopmyavl 0n5 pacuema HA4ATbHOU NOMEHYUANLHOU dHEP2UU KANAU, KOIUYeCmad 3
Meniomol U ypagHeHue meniogo2o 0aianca);

3) BBINOJIHEHBI HEOOXOAMMBbIE MaTeMaTH4YecKue NpeoOpa3oBaHUs M PACUETHI,
MPUBOASININE K TPAaBWIBHOMY YHCIOBOMY OTBETY, M IIPEICTaBIECH OTBET C
yKa3aHHEeM COOTBETCTBYIOIIMX €IMHUI] HM3MEPEHHUs; TPU ITOM JOIyCKAETCS
pEIIeHUE «IT0 YacTIM» (C TPOMEKYTOUHBIMHI BBIYUCIICHHUSIMH).

[IpaBuinbHO 3ammcaHbl HEOOXOAMMbIE (OPMYJIBI, TPOBEICHBI BBIYHUCICHUS, H
MOJIyueH OTBET (BEpHBIM WJIM HEBEPHBIN), HO JIOMyIICHAa OINMOKa B 3allUCH
KpaTKOTO yCJIOBUS WK iepeBone exunui] B CU.

WJIn
[IpencraBieHo NpaBUWIIBHOE PELICHUE TOJBKO B 0OIIeM Buiae, 0e3 Kakux-Iudo 2
YHUCJIOBBIX PAacuETOB.

NN
3anucanbl YpaBHCHHUA U q)OpMyJ'[LI, OPpUMCHCHHUEC KOTOPBIX HeOGXOZ{I/IMO n
JAOCTATOYHO JJId PCHICHU 3ada4un BLI6paHHLIM CHOCO6OM, HO B MaT€MaTU4YCCKHUX
HpeO6pa30BaHH${X WJIW BBIYUCJIICHUAX JOIMyIICHA onrnoKa.

3anucaHbl ¥ WCTOJNB30BAHBI HE BCE HCXOJHBIE (DOPMYIIBI, HEOOXOIUMBIC IS

pelIeHus 3a1aqn. 1
W

3anucaHbl BCe MCXO/IHBIC (DOPMYJIBI, HO B OJHOM M3 HUX JOIYIIEHA OIINOKA.

Bce cnywan pemenusi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPHSIM 0

BBICTABJIEHUS OIEHOK B 1, 2, 3 Oaina.

Maxcumanvuviil 6ain 3
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OnekTpouaiHuK, noTpednsatomuii MomHocTs 2,1 kBT, 32 5 MHHYT HarpeBaer
1,5 nmutpa Boasl ot Temmepatypbl 10 °C no xunenusa. Omnpenenute KIIJ[ 3toro

3JIEKTPOYANHUKA.
ano: A A

V23100 Br; n= et 100%: N = =R gy = 0;
t=300c; 3atp
V=1,5-107m%; O=cm(Ty—T), m=p-V;
fi = 10C; V(T — T
T, = 100°C; ”:g.loo%zw.mo%;
p = 1000 kr/v’; Nt Nt
¢ = 4200 JIx/(xr-°C). 4200 - 1000 - 1,5 - 10_3 - (100 -10)

n= -100% =

2100 - 300

=90 %.

n="1" Omegem: n = 0,9 = 90%.
Yka3zanus 1o oneHuBaHUIO Bbanabl

[IpuBeIcHO MOTHOE MPABUIBHOE PEIICHUE, BKIIOYAIOIICE CIACTYIONIHE JICMEHTHI:
1) BepHO 3amucaHO KPaTKOE YCIOBHE 3aa4M;

2) 3amucaHbl ypaBHEHUST W (HOPMYJIbI, MPUMCHEHHE KOTOPBIX HEOOXOIMMO |
IOCTATOYHO JIJIsl PEIICHUs 3aa4ll BEIOPAHHBIM CIIOCOOOM (B JTAHHOM PEIICHUH —
Gopmyna ons kodgp@uyuenma noneznozco Oelucmeusi, Gopmyavl 01 pacuema
KOJIUYeCmea meniomsl, coobwaemol 600e npu ee Hacpesanuu, Gopmyia O07s 3
[pacuema MOwHOCIU NEKMPUHECKO20 MOKA, CB8513b MeNCOY MACCOU U 0O0bEMOM
6000bl);,

3) BBIMOJHEHBI HEOOXOJMMBIC MAaTEMAaTHYECKHE MPeoOpa3oBaHHUsS W PACUYEThI,
MPUBOMAAIIME K TPABHILHOMY YHCIOBOMY OTBETY, M TIPEJICTABICH OTBET
C YKa3aHHEM COOTBETCTBYIOIIUX EIWHHUII H3MEPEHHS; MpPU 3TOM JOIMYCKACTCS
pEIICHHE «TT0 YaCTsIM» (C MPOMEKYTOUHBIMHI BEIYUCIICHHUSIMH ).

[IpaBunbHO 3ammcaHbl HEOOXOAMMbIE (OPMYJIBI, TPOBEICHBI BBIYUCICHUS, H
MOJIy4eH OTBeT (BEpHBIM WJIM HEBEPHbIH), HO JIOMyIIeHAa OINMOKa B 3alUCH
KpaTKOTO yCJoBus Wi nepesoje exunu B CU.

W
[IpencraBieHo NpaBMWIIBHOE PELIEHHE TOJBKO B 0OIIeM Buae, 0e3 Kakux-Iudo 2
YHUCJIOBBIX PAacUETOB.

NI
3anucanbl ypaBHeHHS W (OpMyINbl, IPUMEHEHHE KOTOPBIX HEOOXOIMMO |
JIOCTATOYHO JAJISl PELICHHUs 3a/1a4d BBIOPAHHBIM CIIOCOOOM, HO B MaTeMaTH4eCKUX
npeoOpa3oBaHMAX WIKM BIYMCICHUSIX IOMYyIIEeHa OIHUOKa.

3amucaHbl ¥ WCTOJNB30BAHBI HE BCE HWCXOJHBIE (HDOPMYIIBI, HEOOXOIUMBIC IS
peLIeHHs 3aJauu. 1
NN

3anucaHbl Bce HCXOAHBIE (POPMYJIIBI, HO B OHOM M3 HUX JIOTYIIEHA OIIHOKa.

Bce cnyyau peineHusi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPUSIM 0
BBICTABJIEHUS OIEHOK B 1, 2, 3 Oaia.

Maxcumanvuviii 6ann 3
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Kpurepun oueHnBanus 3a1anuii ¢ pa3BéPHYTHIM 0TBETOM

CBo0oiHbIe, 3aTyXal01lIHe U BHIHYK/ICHHbIE KOJ1e0aHusl

Kpyr sBienuii, CBS3aHHBIX C MEXAaHHYECKUMM KojeOaHUSAMH, 4Ype3BbIYAHHO
pasHooOpa3zeH. /[lns omnucaHus MeXaHMYECKMX KojleOaHUM MCIOJb3YIOTCS Ppa3IUdHbIe
¢usnueckne wmopenu. llpocredimmM MpuUMepoM TaKOH MOAENH MOXET CIYXHUTh Tpy3
Maccoil m (KOTOpPbIi OOBIYHO CHUMTAIOT MAaTepUAIbHOM TOYKOH), TOJBEIICHHBIA Ha
NETKOM Ipy>kuHe KECTKOCTBIO k, 1J1sl KOTOpoi BelonHsercs 3akoH I'yka. Konebanus 3Toit
CHCTEMBI B MACANBHOM cllyyae (MPH OTCYTCTBHM CHJ TpPEHHs) OyIyT NPOUCXOIUTH IO
rapMOHMYECKOMY 3aKOHY, IPUYEM aMIUIUTYyJa KoyieOaHUH OyAeT onpeaessaThesi HadalbHbIM
OTKJIOHEHHUEM TIpy3a OT IOJO0XKEHUS PaBHOBECHs U €ro HadalbHOU ckopocTblo. Taxue

KOJICOAHHUST HA3bIBAIOTCS 6‘80600Hbl/|/lu, OHU MTPOUCXOIAT C 4acToOTOM (DO: \/k/ m, KoTopas

HAa3BIBAETCS COOCMEEHHOU Yacmomoil KoaedaTeaIbHOH CHCTEMBEL.

Bosnee Onu3koil Kk peanbHOM SIBISIETCS MOJIENb, COTJIACHO KOTOPOMW ITOJIBELICHHBIN Ha
MPY)KHUHE TPy3 KOJIEOIeTCs B BA3KOW Cpejie — )KUIKOCTH WK Ta3e. Eciu BEIBECTH Tako# Tpy3
W3 TIOJIOKEHUs pPaBHOBECHs, a 3aTeM IPEJAOCTaBUTh €ro caMomy cebe, TO BO3HHUKHYT
KoJieOaHUsl, aMIUTUTY1a KOTOPBIX Oy/eT TOCTETIEHHO YMEHbBINAThCS M3-3a JICHCTBUS HA TPY3
CHWJIbI BSI3KOTO TPEHUSI CO CTOPOHBI cpejibl. Takue KoyneOaHusl HA3bIBAKOTCS 3AMyXarouuMu.
CkopocTh 3aTyxaHusi KoJieOaHMW (CKOPOCTh YMEHBIICHUS aMIUTUTYIbl KOJEOaHUM)
OTIPECISETCS BI3KOCTBIO CPE/IbI: YeM OOJIbIIe BSI3KOCTh, TEM OBICTpEE MPH MPOYUX PABHBIX
YCIIOBUSIX TIPOUCXO/IUT 3aTyXaHHE.

obuactsb
pesoHaHca
Ak ; ;
oonacte | MaTas BIA3KOCTh
= | HU3KHX
= | wactor i obiacTe
2 BBICOKHX
g : 4acToT
= i
= - DONBIIAS BAZKOCTh
2 : .'
< i i
T il

(]

| |
23456173879 (915‘|
YacTora M3MEHEHUA
BBIHYIAIOIIEH CHITBI
Pucynok. 3asucumocmv amnaumyovl bIHYHCOEHHbIX KOIeOAHUL 2py3d Om
4aACMoOmyl U3MEHEHUS! BbIHYIACOAIOWEl CUbL
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CoBcem nHaue OyIyT MPOUCXOIUTH KOJICOAHUS 3TON CHCTEMBI ITO]] ACHCTBHEM BHEITHEH
BBIHYKJTAIOLICH CHJIBI, KOTOPasi MEPHOANICCKH H3MEHSETCSI ¢ HEKOTOpOH yacToToit . Takue
KoJeOaHUsI Ha3bIBAIOTCS GbIHYICOeHHbIMU. B 3TOM ciydae kojeOaHUsS Tpy3a Takke OyIyT
MPOUCXOJHUTH MO TapMOHHYECKOMY 3aKOHY, HO, B OTIHYHE OT CBOOOIHBIX KOJIeOaHHH,
aMITUTY1a OyIET 3aBHCETh OT YaCTOTHI M3MEHEHUs BBIHYKIAroIel cuibl. B ciyyae ecnu ta
yacToTa MaJsla, aMIUTUTYJa BBIHY)XKJICHHBIX KoJieOaHUH Taroke Oyzaer HeOompmio. [lpm
MPUOIMKEHUH YacTOThl () W3MEHEHHUS BBIHYXKJAIOMIEH CHIBI K YacTOTe COOCTBEHHBIX

Kosie0aHMit ©, aMILIUTy/a KoJIeOaHUIl OYEeHb CHIIBHO BO3pAcTaeT. JTO ABJICHUE Ha3bIBACTCS

MexXaHuuecKuM pe3OHaHCOM, a YacToTa, Ha KOTOPOH OH HaOMIomaeTcs — pe3oHaHCHOU
yacmomoii. Pe30HaHC IMUPOKO PacHpOCTPaHEH B MPUPOJE, EMY MOTYT OBITh IOABEPKEHBI BCE
MEXaHMYECKHE KOHCTPYKIMHU — A€Talld MEXaHU3MOB, MOCTBI, 30aHus U T. 1. [Ipu nanbHeiem
YBEIMYCHUH YacTOTHl (0 aMIUINTYAA BBIHYKACHHBIX KOJCOAHUH CHOBA CTAHOBHUTCS MAJIOM.
[Tpn yBenmueHnn BA3KOCTH CPeJIbl, B KOTOPOil KoJeOmeTcs Tpy3, aMIUINTyAa KojeGaHuii mpu
pe30HAHCE CTAHOBUTCS MEHBIIE, a pE30HAHCHAs 4YacToTa YyMEHbIIaeTcs. [paduky,
[IOKa3bIBAIOIIUE 3aBUCUMOCTb aMILIUTY bl 4 BBIHYXIEHHBIX KOJIEOAHUI Ipy3a OT 4aCTOTHI ®
WM3MEHEHHUS BBIHYXKAAIOLIEeH CHIIbl (IPU Pa3IMYHbIX 3HAYEHUSX BA3KOCTH CPE.bl), MOKa3aHbI
Ha PUCYHKE.

B tabnuie mpuBeneHbl pe30HaHCHBIE YacTOTHI [Tl Pa3IMYHbIX KOHCTpYKIi. Kakas
WX TUX KOHCTPYKIUN MOXET OBITh MPUBEICHA B PE30HAHCHBIC KOJICOAHNS BHEITHUM
BO3JIEHCTBUEM, MPOUCXOASIIINUM C TTepruoaoM 25 Mc? OTBET MOSICHUTE.

Koncrpyknus Pe3onancuas yacrora, I'n
MocT uepes peky 0,5
CrupanpHas MalInHa 250
Oprannas Tpy6a 41
Kamepron 440

O06pa3sen BO3MOKHOT0 OTBETA

1. Oprannas Tpyo0a.
2. Pe3onancHble Kosiebanus (MM pE30HAHC) B KOHCTPYKIIMU BOZHUKAIOT B TOM CIIy4ae, Koraa
4acToTa COOCTBEHHBIX KOJICOAHUH NPHONMMKACTCS K YacTOTE M3MEHEHHs BBIHYKIAIOIICE

cuibl. YacToTa BHEIIHUX BO3JIEHCTBHI CBsI3aHA C MEPUOJIOM KoJiebanuii opmyoii: v= ? u

paBHa V= ~ 40 I'u. IMonyyeHHoe 3HayeHWe OIM3KO K PE30OHAHCHOM 4YacTOTE

—3
2,5-10
opranHoO# TpyObI (cM. TabimIy), CIeIOBATEILHO, MMEHHO OpraHHas Tpyba OyJer coBepuiaTh
PE30HAaHCHBIE KOICOAHHSI.
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Conep:xaHue KpuTepus banawbl

IIpencraBnen npaBUWIIBHBIA OTBET Ha BONPOC, U MPUBEIEHO JOCTATOYHOE 2
000CHOBaHUE, HE coJeprKallee OUIMOOK.

[IpencraBien MpaBUIBHBIA OTBET Ha MTOCTABICHHBIN BOIIPOC, HO €ro 000CHOBAaHUE

HE SBJISETCS AOCTATOYHBIM, XOTS COIACPKUT 00a 3JIeMEeHTa MPaBUIILHOTO OTBETa

HJIK YKa3aHUC Ha q)HSquCKI/Ie SIBJICHUSA (3aKOHH), MMPpUYaCTHBIC K OGCY)K]IaeMOMy

BOIIPOCY. 1
NI

IIpencraBiaeHs! KOPPEKTHBIE PACCYKICHUS, IPUBOJAIINE K IPABUIBHOMY OTBETY,

HO OTBET SIBHO HE C(hOPMYIUPOBaH.

IIpencraBiaenbl  oOmipe pacCcy»IeHUs, HE OTHOCSIIMECS K OTBETY Ha
[OCTaBJICHHBIN BOIIPOC.

NN 0
OTBeT Ha BOIPOC HEBEPEH, HE3aBUCUMO OT TOIO, YTO PACCYMIEHUS IIPABUIIBbHBL,
HEBEPHBI WJIM OTCYTCTBYIOT.

Maxcumanvhvii 6an 2

Hcnosnb3ysi coOOMparoIlyto JUH3Y, JMHEHUKY, HEOOJbIION peaMeT (JaCTHK, KOJIavy0K
JUISL pyYKH W T.I1.), 9KpaH ¥ pabouee moJie, U3MEPhTE PACCTOSHUE OT JIMH3BI IO
n300pakeHNs TpeAMETa Ha 3KpaHe. B KadecTBe MCTOYHMKA CBETA JUISI OCBELICHHS
MpeMETa MOXKHO HUCII0JIB30BaTh OKHO, MOTOJIOUHYIO JNEKTPOIaMITY.

1) cnenaiite puCyHOK SKCIEPUMEHTAILHOW YCTaHOBKH,

2) moMecTHTe MpeaMeT mepen JIMH30i Ha pacctossHun 100 MM ot Heé (Tak, 4ToObBI
NpeAMeT OCBEHIANCs), NP MOMOLIM JIMH3BI IMOJYYUTE HA JKpaHe H300pakeHHUe
peaMeTa;

3) ¢ IOMOIIBIO JHMHEHKM OIpeAenuTe PaccTOsHUE OT JMH3bI J0 M300pakeHus Ha
JKpaHe;

4) oToABHWTas W TPHIBHTAs dKpaH, BHOBb MOJYYUTE HM300pa)kKeHHE TpeaMeTa Ha
9KpaHe M CHOBAa H3MEPHTE PACCTOSHHWE OT JIMH3BI 0 HM300paXkeHHs (caenaiTe
U3MEpeHHs He MeHee TPEX pa3); YKaKHUTE NPUMEPHYIO MOTPELIHOCTh U3MEPEHNUH;

5) 3anMIInTe pe3yNbTaThl BCEX M3MEPEHHH B TAOIHILY;

6) 3amuImuTe M3MEPEHHOE 3HAYCHHWE PACCTOSHHUA OT JHMH3BI [0 H300pakeHUs
peaMeTa, yKaXUTe IPUMEPHYIO TOTPEIHOCTh U3MEPEHUS 3TON BEJIMUHHBI.

XapakTepucTHKa 000py10BaHUS

[Ipr BBHITIONHEHWW 3a/aHUsl HCIIOJB3YETCsl KOMIUIEKT obOopymoBanust Ne 6 u3 nabopa
naboparopHoro «L-MuUKpo» B cocTase:

— cobuparomas 1nH3a, GokycHoe paccrosuue F= 50 MM, o6o3HauenHas JI1;

— muHeika anuHoi 200-300 MM ¢ MUJITUMETPOBBIMHU JICTICHUSIMU;

— 9KpaH;

— pabouee more.

Buumanue! Tlpu 3aMeHe Kakoro-au0o 3meMeHTa 000pyI0BaHKs Ha aHAJIOTHIHOE C IPYTUMH
XapaKTepUCTUKAMH HEOOXOIMMO BHECTH COOTBETCTBYIOIIME HW3MEHEHHST B o0pasel
BBINTOJIHEHUS 3a1aHUSL.
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Oo0pa3en BO3MOKHOT0 BBINOJIHEHUS
1. PUCyHOK 3KCIEpUMEHTaIbHOW YCTAaHOBKHU:

-, — e
Kpat

Jlunza

illl..|||||||||-||||||1

2. PaccrostHue f 0T JIMH3BI 10 U300paykeHNs NpeAMETa Ha dKpaHe:

Ne usmepenunst F, mm
1 99 +£0,5
2 100 + 0,5
3 101 £0,5

3. PaccrosiHuE OT JIMH3BI 10 M300pakeHUs MpeMeTa Ha skpaHe paBHO f~ 100 £ 1 Mm.
Ykazanue sxcnepmanm

C y4€TOM TOJIIMHBI JIMH3bI U3MEPEHUE PACCTOSHUS OT JIMH3BI 10 U300paKeHHs TpeMeTa Ha
9KpaHe CUUTAETCS BEPHBIM, €CJIM €r0 3HaYeHHUe NOMaJaeT B HHTEpBal + 2 MM K YKa3aHHOMY
3HAYCHHUIO.

CoaepxaHue KpUTepHsi Baabl

[TomHOCTBIO IPAaBUIIBHOE BBIITOJHEHUE 3aJaHUs, BKJIIOYAIOLIEe:

1) cxeMaTHYHBIN PUCYHOK SKCIIEPUMEHTAIbHON yCTAaHOBKH;

2) IpaBWJIBHO 3allMCaHHbBIC PE3yJIbTaThl NPSMBIX U3MEPEHUH (8 OaHHOM cryyae —
|paccmosinus om auH3bl 00 U300padCeHus npeomema Ha >Kpane) ¢ ykazanuem| 4
IOIPEIHOCTH U3MEPEHHUI;

3) noslyueHue IPaBUIBHOIO OTBeTa (3HAYEHHWE PACCTOSHHUA OT JIMH3BI 10
M300paKeHHs TIPEIMETA Ha SKPAHE C OIIEHKOW TTOTPEITHOCTH U3MEPEHHS)

[IpuBeieHbl BCE AJIEMEHTHI MPABWILHOIO OTBeTa 1-3, HO JOMyIIeHA OlIMOKa B

CANHULIAX U3MCPCHUS MPU MPEACTABICHUUN PE3YyJIbTATOB U3MCPCHUS (I)HSquCKOﬁ
BCIIMYHUHBI.

NN
JonymieHa omubOKa Npy yKa3aHUU MHTEPBaja BO3MOXKHBIX 3HAUEHUN (HU3NUECKOn 3
BEJIMYUHBI C y4ETOM MOTPEIIHOCTHU €€ ONPEEIICHNUS.

NN
Jomnymena ommoOka B CXeMaTHYECKOM PUCYHKE HKCIEPUMEHTAIbHOW YCTaHOBKH,
WJIU PUCYHOK OTCYTCTBYET.

Cnenan pHUCYHOK OKCIEPUMEHTAJIBHOW YCTAaHOBKH, IPABWIBHO IPUBE/IEHBI
3HAYECHMS] IPSIMBIX H3MEPEHUI BEIMYHH, HO HE 3allHCAaH OTBET.

NN
IIpaBunbHO NOpHUBEACHBI 3HAYEHUS MPSAMBIX H3MEPEHUN BEIUYMH, NPUBEAEH 2
MPABUJIBHBIN OTBET, HO HE MPUBEAEH PUCYHOK SKCIEPUMEHTAILHON YCTAaHOBKH;

CraenaH pUCYHOK 3KCIIEPUMEHTAILHON yCTaHOBKHM, IPUBEAEH IIPABUIIbHBINA OTBET,
HO HE [IPUBEJECHBI 3HAUEHUsl IPSAMbIX H3MEPEHUI
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3anucaHbl TOJIBKO MPABUIIBHBIC 3HAUCHUS IPSMBIX H3MEPEHUI.
N

IIpencraBieH TOIbKO MPABUIIBHBIM PUCYHOK 9KCIIEPUMEHTAIBHON YCTAaHOBKH. 1
W

[IpuBeneHo npaBuUIbHOE 3HAYEHHE TOJIBKO OJHOTO M3 MNPSAMBIX HU3MEPEHHH, U

CZIeJIaH PUCYHOK IKCTIEPUMEHTAILHONW YCTaHOBKH

Bce ciyyau BBIMOMHEHMS, KOTOpble HE COOTBETCTBYIOT BBILICyKa3aHHBIM

KpuTepusiM BbIcTaBieHust 1, 2, 3 wumm 4 OamioB. Pa3po3HeHHbIE 3amucu. 0

OTCyTCTBUE MONBITOK BBHITIOJHEHNS 3aJIaHMUSI.

Maxcumanvhvii 6an 4

CIJIONTHOMY METaJUIMYECKOMY IIapy COOOIIAIOT AIeKTPUUECKUii 3apsl. Yemy paBHO
AJICKTPUYECKOE TT0JIC BHYTPH 3TOTO0 M1apa? OTBET MOsICHUTE.

OTBeT. DIIEKTPUYECKOE MOJIC BHYTPH 3apsDKEHHOTO MPOBOJISIIETO MIapa PaBHO HYJIIO.
O0ocHoBanue. Ecnu Obl 3apsa, cooOmaeMblii METAUIMYECKOMY MIapy, pacHupeneauiics Obl
TaK, YTO BHYTPH IlIapa CyLIECTBOBAJO Obl 3JIEKTPHUUECKOE I0JI€, TO ITO I10JI€ BBI3BAJIO OBl
YIOPSAA0YEHHOE ABIKEHHE CBOOOIHBIX 3apsDKEHHBIX YacTHIl (JJIEKTPOHOB), KOTOpPOE
mpuBeno Obl K JalbHEHIIeMy IepepaclpeesieHuIo 3apsaaa. JTOT MPOLece 3aBEPLIMIICS Obl
TOT/Ia, KOTJIa T10JIe BHYTPH MMPOBOTHHUKA CTAJIO ObI PABHBIM HYJIIO.

Yka3aHus 1o oleHuBaHuIo0 Bananl
[IpencraBieHo MpaBUIIbHOE PEIICHHE, BKIIOYAMOINIEe OTBET (B JaHHOM CiIydae —
. 1), u tocratouHoe 000CHOBaHKE, HE COJiepKallee OMMOOK (B JaHHOM CiTydae — 2
1. 2).

[IpencraBneno peuieHue, coaepiKaliee MPaBUIIbHBIA OTBET HA IOCTaBJICHHBIN

Bonpoc u obocHoBanue. Ho mpu 3ToM 000CHOBaHWE HE SBISIETCS JOCTATOYHBIM,

XOTS COACPKUT KOPPEKTHOE YyKazaHWe Ha (U3WYECKUE SBJICHUSA (3aKOHBI),

MPUYACTHBIE K 00CYX/1aeMOMY BOIIPOCY. 1
i

IlpencraBieno  00OCHOBaHWE,  COJEpIXKAIlEee  KOPPEKTHBIE  PACCYKICHUS,

MIPUBOSIINE K NPABUIBHOMY OTBETY, HO OTBET SIBHO HE CPOPMYJIMPOBAH.

IIpencraBiensl  oOmpe pacCyXIeHHUs, HE OTHOCSIIMECS K OTBETy Ha
[OCTaBJICHHBIN BOIIPOC.

NI 0
OTBeT Ha BOIPOC HEBEPEH, HE3aBUCUMO OT TOIO, YTO PACCYXIEHUsS IIPABUIIBHBL,
HEBEPHBI WJIM OTCYTCTBYIOT.

Maxcumanvhvii 6ain 2
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OnekTpoyaitHuk motpebiser MomHocTh 1,25 kBt. UYepes kakoe Bpems u3

Kaxoii momxna Obi1a Ob1 OBITH TEMIIEpATypa TPaliHKN, YTOOBI OHA, MaAasi C BBICOTHI . O
3aKUIEBIIEr0 YaifHUKAa MPU OTKPBITOW Kpblike BeIKUOHT 1,5 nmutpa Boasr? KITJ

6,3 KM IIpy OTCYTCTBMM COIIPOTHUBJICHUS BO3yXa, IPH yJape O 3eMJI0 Harpeyiach 10

temnepatypsl 0 °C, He HauyaB MpH ATOM IIaBUThca? CyuTaTh, YTO HA HarpeBaHUE

rpaguHKH unet 60% ee HaYaIbHOW MEXaHMICCKOW SHEPTHH.

© Crarl'pan 2013 r

JIIEKTPOYANHUKA PHUHSTH paBHBIM 92%.

ano: Anox 0 A3an
N =1250B; n=—""100% N= » Anon =9
—3 3 3aTp
Hano: E =mgh; V=1,5-10"wm; . y
= . — . = ML, m= : 5
= 6300w 0 = cm(ty— 1); n=92%=0,92; Q=mlL; m=p- 7
= ; =) . _ . o/.
2 60(y’ 0.6 E-n=0; p= 1000KF/M3; n-Nt=pVL-100%;
=007 =1, 0; mgh - n =cm(t, — 1), 6
270 = . VL - 100%
¢ = 2100 Ix/(xkr-°C); ghn L=2,3-10"JIx/ k. t= p—;
gleM/cz. h=4H- c nN ;
. L1070 - 0
10-6300- 0,6 5 . 1000-1,5- 10" -2300000 100% —3000c =
4H=0-———"—=-18C. = 0, c=
2100 1250 92%
= 50 MuH.
H=" Omeem: t; = —18° C. 5
t=7 Omesem: t = 3000 ¢ = 50 mun.
Yka3zanusa no OLlCHUBAHUIO Bbanabl YkazaHnug 1mo OLleHHBAaHHUIO BaJjabl
IMpuBeIeHO MOIHOE TPABUIIBHOE PEIICHUE, BKIFOYAIOIIEE CIEAYIOIINE JIEMEHTBL: TIpHBEAEHO MOJHOE MPABIIIBHOE PELleH e, BKIIOUAIOIIEe CIIE1YIOLINE STEMEHTH:
1) BepHO 3anMCaHO KPAaTKOE yCIOBHUE 3a/[a4n; 1) BepHO 3amucaHO KpaTKOe YCIOBHE 3a/1auu;
2) 3amucaHbl ypaBHEHHs W (POPMYJIbI, NPUMEHEHHUE KOTOPBIX HEOOXOIMMO U 2) 3ammcaHbl ypaBHEHWS H (OPMYJIBI, IPHMEHEHHE KOTOPBIX HEOOXOAMMO H
OCTATOYHO JUISl PELICHHs 3a]1a4H BHIOPAHHBIM CIIOCOOOM (B JaHHOM PELICHHH — NOCTATOYHO JUIsl PEIICHHUS 331a4K BHIOPAHHBIM CIIOCOOOM (B JaHHOM PELIEHHH —
hopmybl 017 pacuema HAUANLHOU NOMEHYUATLHOL FHEP2UU KANTU, KOTULECMEA| 5 dopmyna ons kosdduyuenma nonesnozo Oeticmeus, Gopmyasl 01 pacuema
MENIombl U ypasHeHie menioso2o baranca); KOIUYeCmea menyiomol, CoOOWAeMol 600e Npu ee Kunemuu, @opmyia Ons 3
3) BBINOTHEHBI HEOOXOAMMBIC MATEMATHUYCCKHE MPeoOpPa3OBaHUSI U PACUETHI, pacuema mowHoCU InEKMPULECKO20 MOKA, CEA3b MeAHCOY MACCOl U 0BBEMOM
NPUBOJMAIIAE K NPABUILHOMY YHCIIOBOMY OTBETY, M IPEJICTABICH OTBET C 600b1);
b
YKa3aHHEM  COOTBETCTBYIOIIMX ~CAMHHUIL M3MEPCHUA, TIpH STOM JIOIYyCKAETCA 3) BBINONHEHBI HEOOXOAUMBIE MaTeMAaTHYECKUe MPEOOpPasOBAHUS W PAcUETHI,
PCLICHHE IO YACTAM (C HPOMEKYTOUHBIMH BBIYHCICHHSIMH). MPUBOASIINE K NPABWILHOMY YHCIOBOMY OTBETY, M IIPEICTaBICH OTBET C
IpaBuiIbHO 3alKCaHBl HEOOXOAUMBIE (HOPMYIIBI, MPOBEICHBI BBIUMCICHUS, U YKa3aHUEM COOTBETCTBYIOIIUX CAWHUI H3MCPCHUS, IPHU 3TOM JOMYyCKAETCS
[oJlydeH OTBET (BEPHBIM WJIM HEBEPHBII), HO JOMyIICHAa OIMOKA B 3aMUCH PEIIECHUE IO YaCTAM» (C TIPOMEKYTOUHBIMU BEIYUCIECHUSIMH).
KpaTKOro yCIIoBHs MM niepesosie exnmi B CI. ITpaBUIbHO 3amlUCaHbl HEOOXOAMMBIC (DOPMYIIBI, HPOBEACHBI BBIYUCICHUS, H
nosiydeH OTBET (BEPHBIM WM HEBEPHBII), HO JOMyIICHa OIMMOKA B 3amdCh
1 Srom 6 6 6 ; ’ Y 0
PE/ICTABICHO NPABMILHOC PELICHHE TONLKO B 0Ouwiem Buae, 0e3 kakux-mmbol KPaTKOTO YCIOBHS W TepeBoie euHuI B CH.
YUCIIOBBIX PacuéToB. WU
€/ICTABICHO MPABUIIBHOE PEIICHHE TONBKO B 00mIeM BHIE, 0e3 KaKux-mubo
ni Il 6 6 6o
3anucaHbl ypaBHEHHS W (OpPMYJibI, MPUMEHEHHE KOTOPBIX HEOOXOIMMO U YHCIIOBBIX PACYETOB.
JIOCTATOYHO JUISl PEIICHUS 391 BHIOPAHHBIM CIIOCOOOM, HO B MATEMATHYECKUX Wi
NPeoOPa3OBAHMAX MM BBIMHCIICHHSX JIOTyIlleHa OunoKa. 3anucaHbl ypaBHEHHS W (OPMYIBI, IIPUMECHEHHE KOTOPHIX HEOOXOIMMO U
3anucaHbl M HCHOJB30BAHBI HE BCE HMCXOJHBIC (HOPMYJIBI, HEOOXOAUMBIE JUIS JIOCTATOYHO JUISl PEIICHUS 3a]a9H BHIOPAHHBIM CIIOCOOOM, HO B MATEMATHYECKUX
pEIIeHUs! 3a/1aUH. 1 peoOpa3OBaHUSIX MM BBIYMCICHHUSIX JOMYIEHa OIIHOKA.
wm 3anucaHbl M HCIOJB30BAHBl HE BCE HMCXOJHBbIC (HOPMYJIBI, HEOOXOAUMBIC JUIS
3anucaHbl BCe UCXOAHBIE (HOPMYJIbI, HO B OJJHON U3 HUX JOMYIIEHA OIIHOKa. pelleH s 3a1a4H. 1
Bce ciyuan pemenusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM KPUTEPHUIM 0 nin
BBICTaBJICHHS OLEHOK B 1, 2, 3 Gaia. 3anucaHbl Bce HCXOIHBIC (POPMYJIIBI, HO B OHOM M3 HUX JIOMYIIEHA OITHOKA.
Maxcumanvhnoviii 6ain 3 Bce ciyuan pemeHnus, KOTOpble HE COOTBETCTBYIOT BBIIIECYKA3aHHBIM KPUTEPHUIM 0
BBICTABJIEHUS OIEHOK B 1, 2, 3 Oaina.
Maxcumanvuwiii 6ain 3
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O®msnka. 9kmace. Bapuant ®119601

OTBeTHI K 32JaHUAM

Ne zananus OTtBer Ne sapanus OTtBer
1 2 12 1
2 2 13 3
3 1 14 4
4 3 15 2
5 2 16 3
6 3 17 3
7 1 18 3
8 3 20 532
9 2 21 332

10 4 22 34
11 2 23 25

© Crarl'pax 2013r.

Omsuka. 9kiace. Bapuant ®119602

OTBeETHI K 32JaHUAM

Ne zapanus OtBeT Ne 3apanus OtBer
1 3 12 4
2 1 13 1
3 3 14 2
4 2 15 3
5 1 16 3
6 3 17 3
7 2 18 2
8 3 20 421
9 1 21 213
10 1 22 23
11 3 23 23
© Crarl'pax 2013r.
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Kpurtepun oueHuBaHus 3aaHuii ¢ pasBépHyTbIM 0TBETOM

Cr000aHbIE, 3aTYXAK0WME M BLIHYKICHHbIE KOJIC0aAHUS

Kpyr sBicHui, CBA3aHHBIX C MEXAHHYCCKUMH KOncOaHHUAMH, YPE3BBIYAHHO
pa3HooOpaseH. Jlnd oOmMcaHMA MEXaHHMYECKUX KOJCOAHHH MCIOMB3YIOTCA Pa3iIHUHBIC
¢busuueckre Mmonenu. [lpocTeifuMm MPUMEPOM TakoH MOJCIH MOMKET CIy>KUTh TIpy3
Maccoif m (KOTOpbI OOBIMHO CYHTAOT MAaTEPHANIbHOH TOYKOMH), MOJBEIUCHHBIH Ha
NETKOH MPYKHHE MECTKOCTHIO A, M1 KOTOPOH BhIMOHAeTCA 3akoH ['yka. Konebanus stoit
CHCTEMBI B HICaNbHOM cCiay4ae (MPH OTCYTCTBHH CHJI TpPeHHUs) OyayT NMPOHUCXOAUTH IO
TapMOHUYECKOMY 3aKOHY, MPHUYEM aMIUIMTY A2 KoJeOGaHui Oy IeT Ompee/ThCsl HaualbHBIM
OTKJIOHEHHEM Tpy3a OT TOJOKEHHA PABHOBECHA H €r0 HAyaJdbHOM CKOpocThio. Takue

Kone6aHHus HA3BIBAOTCH C60000HbIMU, OHU TIPOUCXOJAT C HacTOTOH )= ~/k /m, KoTopas

HA3bIBACTCA coOCcmeenHotl yacmomoil konedaTeIbHOH CHCTEMBI.

Bosiee Gnu3koit K peanbHOM SBASETCSA MOJAE/b, COMJIACHO KOTOPOM IMOJBELICHHbLIH Ha
MPY>KHHE TPY3 KOJCOICTCA B BA3KOH Cpele — KUAKOCTH UM rase. EC;1u BRIBECTH Takoil rpy3
M3 TIONIOXKCHUS PABHOBECHSA, a 3aT€M IMPEIOCTABHTh €ro camMoMmy cebe, TO BO3HHUKHYT
KoyebaHus, aMILTUTY Ia KOTOPBIX Oy IeT MOCTENEHHO YMEHBINATHCA U3-3a AEHCTBHA Ha rpy3
CHJIBI BA3KOTO TPCHHA CO CTOPOHBI Cpeabl. Takue koneOaHUsA HA3BIBAKOTCA 3GMYXAIOUUMU.
Cxopocts 3aTyxaHusi KOJCOAaHHH (CKOPOCTh YMEHBIUCHMSI aMIUIMTYAbl KO;IcOaHMi)
OnpenenseTcs BA3KOCTBIO CPEbl: YeM OOMbIle BA3KOCTh, TEM OBICTPEE MPU MPOUYUX PABHBIX
YCIIOBUAX MPOUCXOIUT 34Ty XaHHC.

obnacts
pe3oHaHca

A 3 { ;

obnacts | Majiasi BS3KOCTh
= | HH3KHX |
9 el ~
= | uwactor | 001aCTh
oA i BLICOKHX
g i i 4aCTOT
= ;
= Oonbllas BA3KOCTH
>
<

l -

& J -
567 89 el
Yacrora H3MeHEHUA
BBIHYIKQIOLIEH CHITBI

A
=)
ol
)
'S

Pucynok. 3asucumocms amnaumyost 6bIHYHCOCHHBIX KONeBAHUTI 2py3a om
YACMOMbI USMEHEHUS bIHYHCOAIOW) el CUtbl

Dusuxa. 9 knace. Bapuanr GH603 2

Cogrcem uHaue OyayT MPOUCXOAUTH KOJCOAHHUS ITOW CUCTEMBI IO/ ACHCTBUEM BHEIIHEH
BBIHY JAIOLIEH CHIIbI, KOTOPas MEPHOIMUYECKH H3MEHACTCA ¢ HEKOTOpPOH yacToTol . Taxue
kosicOaHUs HA3BIBAIOTCA 6biHYHcOeHHbiMU. B 3TOM Ciyuae xoneGanua rpysa taike OyayT
IPOMCXOAUTh IO TAPMOHUYUCCKOMY 3aKOHY, HO, B OTIMYHE OT CBOOOAHBIX KojcOaHu,
aMIuTUTY 1a Oy IeT 3aBHCETh OT YAaCTOThI H3MEHEHHS BBIHYKAAMO1LEH cHiIbl. B ciryuae ecnu 3Ta
4yacToTa Mana, aMIUIMTY/Ja BBIHY)KACHHBIX KojeOaHuii Tarke Oymer HeOomsmod. Ilpu
OpuOIIKEHHH 4acTOTBI ) HM3MCHEHHS BBIHYXKIAIOIIGH CHIBI K YacTOTEe COOCTBEHHBIX

KONEOaHHH (), aMILTHTYJa KOJIeOaHME OYSHb CHIIBHO BO3PACTacT. JTO SBICHUC HA3BIBACTCS

MeXQHU4eCKUM PEe3OHAHCOM, @ 4YacTOTa, HAa KOTOPOH OH HAaOMOZAeTCs — pe30HaHCHOI
yacmomoti. Pe30HaHC IMPOKO PacIpoCTPaHEH B MPHPOJE, EMY MOTYT ObITh OJBEP/KEHBI BCE
MEXaHHYECKUE KOHCTPY KUMH — JIETalId MEXaHH3MOB, MOCTBI, 3AaHuA U T. A. [Ipu mnansHeiem
YBEJIHWYCHUH 4aCTOTHl ( AMILIMTYJA BBIHYXKACHHBIX KOJCOaHWH CHOBA CTAHOBUTCS MAJOH.
[Ipu yBenmyeHNM BAZKOCTH CPEABI, B KOTOPOH KOJICONCTCA IPy3, aMILIMTY Aa KoneOaHul npu
pe30HAaHCE CTAHOBHUICS MEHbINE, a pE3OHAHCHas YacToTa yMeHbuaetca. [ padukwu,
MOKa3bIBAKOILHE 3aBUCUMOCTD AMILTHUTY bl 4 BBIHYKJACHHBIX KOJeGaHUH rpy3a OT 4acTOTHI (&
H3MCHEHUS BBIHY KAAIOIEH CHIBI (IPH Pa3IUYHBIX 3HAYCHUAX BASKOCTH CPEIbl), IOKA3aHbI
Ha PUCYHKE.

B Tabnuie npuBeaeHB PE3OHAHCHBIC YACTOTH T PA3IMUHBIX KOHCTPyKumi. Kakas
HX 3THX KOHCTPYKUHH MOXET ObITh MPHBEICHA B PE30HAHCHBIE KOJNEOAHHA BHEIHUM
BO3ACHCTBHEM, MPOUCXOIALIMM € IEPHOIOM 2,25 Mc? OTBET MOACHUTE.

KoncTpykums PesonancHasg yacToTa, I'i
MocT 4yepe3 peky 0,5
CrupaibHas MalHHA 250
Oprannas TpyGa 41
Kamepron 440

O0pasel BO3MOKHOI0 OTBETA

1. KamepToH.

2. Pe3oHaHCHBIC KONICOAHHS (HIIH PE30HAHC) B KOHCTPYKUHH BO3SHUKAIOT B TOM ClIydae, Korjaa
4acTOTa COOCTBEHHBIX KOACOAHHMH NPHONIKACTCA K 4ACTOTC HM3MCHCHHUS BBIHYXKJAIOLICY

. . . . 1
cuibl. YacToTa BHEIUHHX BO3ACHCTBHEH CBA3aHA C MEPHOIOM KoneOaHui GopMyIok: v = T 7
1

2,25.107°
kaMepToHa (cM. TaOnuIy), CIEIOBATEIbHO, HMMEHHO KaMEpPTOH OyAeT COBEpLLAThH
PE30HAHCHbIE KoNeOaHMs.

paBHa v = =~ 444 T'u. ITomydyeHHoe 3HaueHHe OIM3KO K PE3OHAHCHOH 4acTOTe
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Coaep:ranue Kpurepus Banawi

[lpeacraBneH mNpaBHIBHBIM OTBET HAa BONPOC, M INPUBEACHO JOCTATOYHOE 2
00OCHOBaHHE, HE COACPIKalLee OMHUOOK.

[TpeacTaBiieH MpaBHIIBHBIN OTBET HA MOCTABJICHHbIH BOIIPOC, HO €ro 060CHOBAHNUE

HE ABJIACTCA AOCTATOYHBIM, XOTA COACPIKHUT 063 3JIEMCHTA MPABHUJIBHOTO OTBETA

WM YKa3aHHE Ha (U3MUYecKHe ABICHHUA (3aKOHBI), MPUYACTHBIC K 00CYkKIaeMOMY

BOIPOCY. 1
HJIN

[IpencTaBieHb! KOPPEKTHBIE PAacCyKAEHUA, MPUBOAIINE K MPABUJIBHOMY OTBETY,

HO OTBET fABHO HE c(hopMyTHpOBaH.

[IpeactaBneHsl oOmMEe pacCyXJIEHHS, HE OTHOCAIIMECS K OTBETY Ha
NOCTABJICHHBIH BOIPOC.

HJIn 0
OTBeT Ha BOMPOC HEBEPEH, HE3ABUCUMO OT TOTO, YTO PACCYIKACHHS MPABUIBHBI,
HCBEPHBI MJIH OTCY TCTBYIOT.

Maxcumanohuiii 6ann 2

Vcrions3ys COGMPAIOIIYIO JTHH3Y, THHEHKY,, HeGOIBIIOH TP MET (TACTHK, KOJMAUOK
ATA PYYMKM M T. 1), 9KpaH u paGouce MONE, U3MEPHTC PACCTOAHHE OT JIHH3BI [0
H300paKEHMs TPEIMETa Ha IKPaHe. B KauecTBe HCTOUHMKA CBETA AT OCBEILICHHS
MPEAMETA MOYKHO HCTIOIb30BATh OKHO, MOTOMOUHYHO0 3MCKTPOAAMITY .

1} caenaiiTe pUCY HOK 3KCIIEPUMEHTAIbHOU YCTAHOBKH;

2) MOMCCTHUTC MPCAMCT ICpca JMH30M Ha pacctosiiud 100 MM ot Hed (Tak, yToObi
MpeIMET OCBELIANCA), TMPH INOMOLIM JHH3bI IMOJIYYHUTE HAa JKPaHE H300parkeHHE
NpeMeTa;

3) ¢ MOMOIUBIO JTHHCHKH OIMPCACIMTC PACCTOSHHC OT JWUH3BI A0 H300paKCHHUA HA
JKpaHE;

4) oToaBuras M MPUIBUras dKPaH, BHOBb MOJIYYHMTE H300pakCHHC MPEIMCTa HA
9KpaHC H CHOBA M3MEPbTC DPACCTOSHHME OT JHMH3BI A0 H300paxeHua (cneranre
H3MEPEHHUS HE MeHee TPEX pa3); YKKUTE MPUMEPHYHO IOTPEILHOCTb H3MEPE I,

5) 3amMIIHTE PE3YIbTATH BCEX H3MCPCHUH B TaOIMLY ;

6) 3aNMIIHTC HM3MCPCHHOC 3HAYCHHUE PAacCTOAHMA OT JIMHH3BL 10 H300pasKCHUA
MpeIMETA, Y KAXKUTE IPUMEPHY 10 MIOTPEIHOCTh U3MEPEHUS 3TOH BEMUHHBI.

XapakrepucTuka 060pyaoBaHus

[pu BBHIMOAHEHHM 3aJaHHSI HCIONB3YETCS KOMIUICKT oOopyzosanus Ne 6 u3 nHaGopa
nabopaTopHOro «L-MHUKPO» B COCTaBE:

— cobuparoias niH3a, pokycHoe paccrosuue Fi= 50 MM, o6o3HavyenHas JI1;

— nuHelka amuHou 200-300 MM ¢ MUTUIMME TPOBBIMH ACJICHUAMH;

— 9KpaH;

— pabouee noJe.

Brumanue! I1pu 3ameHe xakoro-mu6o 31eMeHTa 060py JOBAaHUA HA AHAJIOTHYHOE C JPYTHUMHU

XAPAKTCPHUC THKaMH HEOOXOIUMO BHECTHU COOTBCTCTBYKOILMC HM3MCHCHHA B 06pa36u
BBITIOJTHCHHA 3aJaHHA.

dusuka. 9 knace. Bapuaur GH9603 4

Oo0pasen BO3MOKHOIO BbITIOJTHEHUSI
1. PucyHOK 3KCIIEPHMEHTAIBHOH Y CTAHOBKU:

-— =
DK pan

Jhinsa

0

[T LS A S RS RA B T

2. PaccrosiHue 0T IUH3BI A0 U30OpaKEHUS MPEIMETa HA IKPAHE:

Ne mamepenust F, mm
1 99+ 0,5
2 100 £ 0,5
3 101 £0,5

3. PaccTosHue OT TMH3BI 10 W300pakeHH IPeaAMeTa Ha 3kpaHe paBHo [~ 100 = | mwm.
Ykazanue sxcnepmam

C y4€TOM TOMNIIMHBI JTUH3BI H3MCPSHHE PACCTOSHUA OT JIMH3BI 0 H300pakeHUs [IPEaAMETa Ha
9KpaHE CHYMTACTCI BEPHBIM, CCJIM €r0 3HAUYCHHE MOMANACT B HHTEPBAN + 2 MM K YKa3aHHOMY
3HAYCHHUIO.

Coaep:kaHue Kpurepus bauibl

[TonHOCTBIO MPaBUJIBHOE BHIMOJIHEHUE 33 JAHHS, BKIIOYAIOLIEE!

1) cXeMaTHYHBIH PUCY HOK 3KCTIEPUMEHTATBHOH Y CTAHOBKHY,;

2) IpaBHIIBHO 3aMHCAHHBIC PE3YJIbTATHl MPSIMBIX MU3MEPEHUH (6 OannoM ciyuae —
paccmoanua om AuUH3bL 00 U300padceHus npeomema Ha 3kpame) ¢ ykaszamuem| 4
MOTPEIIHOCTH U3MEPCHUH,

3) moyuyeHHE MPABWIBHOTO OTBETAa (3HAYCHHE PpACCTOSHHA OT JIMH3Bl JO
H300pAKCHHS MPEAMETA HA IKPAHE C OLCHKOH MOrPEIHOCTH H3MEPEHUA)
[puBeneHsl BCe 3JIEMEHTHI MPaBHIBHOrO OTBeTa 1-3, HO OOmMylueHa olwuOKa B
eAMHHLIAX U3MEPEHUS IPU MPEJCTABICHHUH PE3YJIbTaTOB H3MEPEHHUs (HU3HUECKOH
BCJIMYHHBI.

WJIN
JlomyeHa oumoOKa P yKa3aHUH WHTEPBala BO3MOXKHBIX 3HAUECHHUH (UMHECKOMH 3
BEJIMYHHBI ¢ YYETOM MOTPELHOCTH €€ ONPEAEIE HUA.

WU
HonymeHa owmbka B ¢XEMaTHYECKOM PUCYHKE 3KCTICPHUMCEHTANbHOU YCTAHOBKH,
WUJIH PUCYHOK OTCY TCTBYET.

CaenaH pHCYHOK OJKCIIEPHUMEHTAIBHOH YCTAHOBKH, IIPABIIBHO IPHBCACHBI
3HAYCHHA MPIMBIX H3MECPCHHI BEIMYUH, HO HE 3aITHCAH OTBET.
HJIn
[MpaBUABHO NPUBEACHBI 3HAYCHUA MPAMBIX HU3MEPCHHHM BCJIMYUH, IPHUBEIAEH
MPaBHIILHBIN OTBET, HO HE MPUBEAEH PHCYHOK YKCIICPUMEHTAIBHON YCTAHOBKY;
HJ1

o

CuaenaH pUCYHOK IKCIICPUMEHTAJIBHOHW YCTAHOBKY, NPUBEIEH IMPABUIIBHBIN OTBET,
HO HE MPUBEACHBI 3HAUCHHA MPSIMBIX H3MEPEHUH
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3anucaHbl TOJIBKO MPABUIIBHBIC 3HAUCHUS MPAMBIX H3MEPEHHUEL.
WJIN

IIpeacTaBiaeH TONBKO MPABUIBHBIA PHCYHOK 3KCIIEPUMEHTAIBHOH Y CTAHOBKH.
HJIN

[IpvBeneHO MPaBUIBLHOE 3HAYCHHE TOJBKO OJHOTO M3 IMPAMBIX H3MEPCHUH, U
CJeNaH PUCYHOK 3KCIICPHMEHTAIbHOM Y CTAHOBKU

Bce cmyuau BBIOJIHEGHMA, KOTOPBIE HE COOTBETCTBYHOT BBIILCYKA3AHHBIM
KputepusiM BbicTaBieHws 1, 2, 3 win 4 OGamioB. Pa3po3HeHHbIE 3amucH.
OTCYTCTBHE MOMBITOK BBHITIOJTHCHUSA 3a1aHHUA.

0

Maxcumanshwiti 6amn

4

ILBI/DK_VTC}I JH 3apAKCHHBIC YAaCTHLBI B HC3APAKCHHOM IMPOBOAHHUKE B OTCY TCTBHC

anekTpuyeckoro Toka? OTBET MOSCHUTE.

Oteer. [IBroKyTCs.

0O0ocHOBaHUE. B OTCYTCTBHE 3JEKTPHUECKOTO TOKA 3apPSKEHHBIE YACTHULBI (3JEKTPOHEI H
HOHbI) JBIXKYTCA BHYTPH HC3APHXKCHHOTO IMPOBOJAHUKA, HO 3TO [ABIDKCHHC HC
YHOPAAOUSHHOE, a xavmuyeckoe meniveoe. [Ipyu TakoM ABHKEHHM HE IMPOUCXOAUT MEPEHOCA

3apsia U3 OAHOMH 00MacTy NMPOBOJAHUKA B APYTYIO.

Yka3zaHus no oneHNBAHUIO

bananl

ITpencTaBneHO MPABUIBHOC PEIUCHHE, BKIFOYAIONICE OTBET (B AAHHOM CIydae —
n. 1), u moctatouHoe 00OCHOBaHKE, HE COJAEPIKallee OMHUOOK (B JaHHOM CTy4ae —
. 2).

2

[MpencraBneHo pelicHue, coaepikalluee NMPABWIBHBIH OTBET HAa MOCTABICHHBIH
sompoc u obocHoBaHue. Ho mpu 3ToM 00OCHOBAHME HE ABJIACTCS AOCTATOYHBIM,
XOTA COACPXKMT KOPPEKTHOE YKazaHHE Ha (U3MUCCKHE SBJICHUA (3aKOHBI),
MOPU4ACTHbIE K 00CY K AaEMOMY BOIPOCY .

HJIn
[IpenctaBneHo  OOOCHOBaHHE, COJEpXKallee  KOPPEKTHbIE  pacCy KIACHWA,
NPUBOASIUKE K MPABUIBHOMY OTBETY, HO OTBET SBHO HE C(HOPMYJIHPOBAH.

[MpenctaBneHp o0mue pacCy>KACHHSA, HE OTHOCAINHECA K OTBETY Ha
TIOCTABJICHHBIN BOIPOC.

nJin
OTBeT Ha BOMMPOC HEBEPEH, HE3ABUCHUMO OT TOTO, YTO PACCYKACHUA MMPABUILHBI,
HEBEPHBI UIIH OTCY TCTBYIOT.

Maxcumansruiii 6amn
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Kakoii gomxHa Oblia Obl ObITh TEMIIEPATy Pa IPaJUHKH, YTOOBI OHA, Maaasi ¢ BHICOTHI
6,3 KM IIpU OTCY TCTBUM CONMPOTHUBJICHUS BO3AyXa, MPU yJape O 3€MJI0 Harpeliach o
temnepatypel 0 °C, He HauaB mpH 3TOM IUIAaBUTHCA? CUHTATh, UTO Ha HArpeBaHME
rpaguHKU uaet 60% ee HaYaJbHOM MEXaHHUYECKON SHEPTHH.

ano: E = mgh;
= 6300 ; 0 = em(ty~ 1),
p=0C E-n=0;
1n =60% =0, 6; mgh - n = cm(t, — 1,);
¢ = 2100 dax/(xr-°C), ghn
g =10m/c%. h=h===
f=0- 10-6300-0,6 __igc.
2100
Hh="? Omeem: t; = —18"C.
Ykazanus no oLeHUBAHHIO Bauibl

[TpuBeacHO MOJIHOE ITPABUIIBHOE PEILCHUE, BKIIOYAOLICE CIICYIOLIME 3IEMECHTHI:
1} BepHO 3amMCaHO KPATKOE YCIOBHE 3a1a4u;

2) 3amucaHbBl ypaBHEHHS H (POPMYJbI, MPHUMEHEHHE KOTOPHIX HEOOXOAMMO H
AOCTATOYHO JJIA PEIICHHUA 3aJa4H BBIOPAHHBIM CIIOCOOOM (B JAHHOM PEILCHHH —
hopmynbl 0na pacuema HAYANbHOTI NOMEHYUANLHO FHEP2UU KUNU, KOAULECmEd
meniomsl U YpagHeHie menioeo2o b6alanca),

3) BBINONHEHBI HEOOXOJAMMBIC MaTeMaTHUECKHE MPEOOpa3oBaHHMsi W PACUETHI,
NPUBOAALUKE K IPABHUJIBHOMY YHCIOBOMY OTBETY, W MPEACTABICH OTBET C
yKa3aHUEM COOTBETCTBYIOLIMX CAMHHIl H3MCPCHHSA, IPH 3TOM JOIYyCKACTCA
PELICHUE «I10 YaCTAM» (C IMPOMEXKY TOYHBIMH BBIYHCICHUIMH).

[IpaBuNBHO 3amucaHel HEOOXOMMMBIE (HOPMYJIBI, MPOBEAEHBI BBIYHUCICHHA, U
MOJyYeH OTBET (BEPHBIH MM HEBEPHBIH), HO MOMYIUEHA OlHOKa B 3alUCH
KPaTKOTO YCJIOBHS WK nepeBoac eaquuu B CH.

UIIn
[IpeacTaBieHO TMpaBHIBHOE PELLEHHE TONBKO B 00IueM BUAE, Oe3 Kakux-1ubo 2
YHCJIOBBIX PAacYETOB.

niaun
3anucaHsl ypaBHEHHS M (OPMYyJbl, NPUMEHEHHE KOTOPLIX HEeOoOGXOAMMO H
JOCTATOYHO I PEIUCHUA 33434 BHIOPAHHBIM CIIOCOOOM, HO B MATEMAaTHUECKHX
npeoOpa3oBaHMAX HIIH BBIYHCICHUAX JOIY IICHA OLIHOKA.

3amucaHbl W HUCIOJB30BAHBI HE BCE HCXOIHBIC (HOPMYJIBI, HEOOXOAUMBIEC UIs
peLIeHus 3a1a4H. |
Wi

3anucaHbl BCE HCXOIHBIC (JOPMYJIBI, HO B OJHOM K3 HMX AOIYIUCHA OIIHOKa.

Bce ciyyau peleHua, KOTOphIe HE COOTBETCTBYHOT BBIIICYKA3AHHBIM KPHUTCPHAM 0
BBICTABJICHHS OLEHOK B 1, 2, 3 Gamia.

Maxcumansruiii 6ann 3
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OnexTpoyakHuk, nNOTpedIMOmMH MomHOCTe 2,1 KBT, 3a 5 MuMHYT HarpemaeT
1,5 nutpa Boasl ot Temmeparypsl 10 °C go xumenus. Omnpemenurte KIIJI 3toro

4

3JICKTPOYAHHHUKA.

Hano: A A

N = 2100 Br; n=-"T.100%; N=—2; A;=0;
1=300c; saTp !
AT Q=cm(Ty= Ty, m=p-V:

1z 0 cpV( - T)

T, = 100°C; n=—"-100% = ————=.100%:

; 1000C/ 3 Yy 0 Nt 0
p = 1000 ks’ 1000 1,5 107 (100 -
¢ = 4200 [ix/(xr-°C). n = 4200-1000-1,5-10"-(100 - 10) . 100% =

2100 - 300
=90 %.
n="? Omeem: 1 = 0,9 = 90%.
YKka3zaHus no OUeH1BAHUID banni

HpI/IBe,I[eHO IMMOJTHOC MPAaBUJIBHOC PCIICHUE, BKIOYAKIICE CIACAYIOIINE 3JICMCHTHI:
1) BEpHO 3amMHCcaHO KPAaTKOE YCJIOBHE 3a/1a4H,;

2) 3anucaHbl ypaBHEHHS W (OpMyIbl, MPUMEHEHHE KOTOPBIX HEOoOXOAUMO H
JOCTAaTOYHO IS PCILCHHUS 3aJa4d BbIOPAHHBIM CIIOCOOOM (B AAHHOM PCILCHHH —
Qopmyna 0na xKoIppuyuenma nones3nozo oeiicmeus, Gopmyel Oiis paciema
KOJUYecmed meniomsl, coodujaemoil 60de npu ee Hazpesanuu, Gopmyia Ona
PACHEma MOWHOCIIU A€ KMPUNECKO20 MOKA, C8A3b MeXNCOY MAccoll U 00beMoM
600b1);

3) BHIMONHEHBI HEOOXOAMMBIE MaTEMAaTHYECKHE MPeoOpa3oBaHMsA M PacuETsI,
MPUBOSIINME K TIPABIILHOMY UHCIOBOMY OTBETY, M TIPEJCTABJICH OTBET
C YKa3aHHEM COOTBETCTBYIOIUMX €AMHHL H3MEPEHHA; NPH ITOM AOINYCKACTCA
PCILCHHE «I10 YaCTAM» (C MMPOMEXY TOUHBIMH BBIYHCIICHHIMH).

[MpaBunbHO 3anmcaHbl HEOOXOAWUMBIC (DOPMYJIBI, NMPOBEACHB! BBIYHCICHHUS, H
MOJIYYEH OTBET (BCPHBIH WM HEBCPHBIN), HO [IOMYIUCHAa OWHOKA B 3amHCH
KPaTKOTO yCoBus Wi nepesoae exunuu 8 CU.

WU
[pencTaBiicHO MPaBUIBHOS PCIICHHE TOABKO B oOLIeM BHAE, 0€3 KaKuX-1HOO
YHCJIOBBIX pacu€TOB.

50007
3anucaHbl ypaBHCHHA H (OPMYJbI, MPUMEHCHHE KOTOPBIX HEOOX0AMMO H

JA0CTATOYHO IS PEIICHUS 3a4a4U BHIOPAHHBIM CIIOCOOOM, HO B MaTEMAaTHUECKUX
MpeoOpa30BaHUIX WM BBIMHUCJICHUSAX JOMY IICHA OmIHOKa.

3anucaHsl U HKCIOJB30BAHBI HEC BCC KMCXOIHBIC (POPMYJIBI, HEOOXOOUMBIC IJIA
PCIICHUS 3a1a4H.
NJIn

3amucaHsl Bce MCXOHbIC (YOPMYJIBL, HO B O/IHO¥ M3 HHX JOIYILUCHA OLIMOKA.

Bce ciyuan permeHns, KOTOPHIE HE COOTBETCTBYIOT BBIICY KASAHHBIM KPHTEPHUSM
BBICTABJICHHS OLICHOK B 1, 2, 3 Gamwia.

Maxcumanvholii 6an
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Kputepuu oueHuBaHus 3a1aHNii ¢ pa3BépHYTHIM 0TBETOM

Cro006oaHbIe, 3aTyXa10MIMe M BbIHYK/ICHHbBIC KOJIe0aHust

Kpyr sBicHHI, CBA3aHHBIX C MCXAaHHYCCKMMH KOJCOAHHSIMH, HYPE3BBIYAMHO
pasHooOpazeH. [l oOmMcaHus MEXaHWHECKHMX KOJCOAHUH MCIOJNB3YIOTCHA Pa3IHUuHbIC
¢usnueckue Mmoxenu. IlpocTeHiM mNPUMEPOM TAaKOH MOJCIH MOXET CIY)KHTh Tpy3
Maccoi m (KOTOpbIi OOBIYHO CHMTAIOT MAaTEpHadbHOM TOYKOI), NOJBCIUCHHBIN Ha
JIETKOH MPYKUHE XKECTKOCTBIO &, MU KOTOPOH BeimonHsAeTca 3akoH ['vka. Konebanus 3toit
CHUCTEMBI B MACATBHOM Ciy4yae (IIPH OTCYTCTBUHU CWUJI TPEHus) OyayT MPOUCXOAUTH IO
FrapMOHMYECKOMY 3aKOHY, IPHUYEM aMILUTHTY Aa KojeGaHui Oy AeT OnpeaenaThess HauaabHbIM
OTKJOHEHHMEM Ipy3a OT MONOXCHUSI PAaBHOBECHMA M €ro HavyaJbHOH CKOpPOCThIO. Takume

KONeGaHHs HAa3BIBAKTCA C80000HbIMU, OHH MPOUCXOMAT C 4acTOTOH @)=k /m, kotopas

HA3BIBACTCS cOOCMeeHHOl uacmomoii xkoaeOaTeIbHOU CHCTEMBI.

Bonee Onu3koli K peajbHOU SBISETCS MOIENb, COTJACHO KOTOPOH MOJBEIUCHHBIH Ha
TIPYKHMHE TPY3 KOJIebneTcsa B BA3KOH cpele — MUAKOCTH WM ra3e. Eciu BrIBeCTH Tako# rpy3
M3 MOJOKSHHA PABHOBECHS, a 3aT€M IPEJOCTABHTH €ro camMoMmy cebe, TO BO3HHUKHYT
kone6arus, aMIIMTy 1a KOTOPBIX Oy JeT MOCTENEHHO YMEHBIIATHCS H3-3a AEHCTBUA Ha Ipy3
CHJIBI BA3KOTO TPCHHS CO CTOPOHBI Cpeabl. Takue KOoMeOaHUA HA3BIBAKOTCA 3AMYXAIOUUMU.
CKoOpocTh 3aTyXaHHs KOJCOAHHH (CKOPOCTh YMCHBIUCHHS AMIUIMTYABI KOJIeOaHHi)
ONpeNeNAeTCa BA3ZKOCTBIO CPEAbl: YeM OOIbIle BA3KOCTh, TEM OBLICTPEE MPH MPOUUX PABHBIX
VCJIOBUAX MPOUCXOIUT 34Ty XaHHE.

obnacte
pe3oHaHca

Py

.‘\‘li’di.,“[iiﬂ BA3KOCTH

obnacrtse
HH3KHX
4acToT 00nacTh
BBICOKHX
4acTot1

DOnBILIAs BA3KOCTh

AMIUIMTYAA, OTH.CAL.

T L i
23 456 789
Yacrora nusMeneHus
Bl»l)l}")i\’,’l(l}()lllcﬁ CHJIbI

<o
J
3

Pucynox. 3asucumocms amnaumydsl 6biHydcoe HHbIX KONebGanuil 2py3a om
YACOMbI U3MEHE HUSL BLINYHCOAIOUETH CLUNbI
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CosceMm unaue OyAyT MPOMCXOAUTH KOJIEOAHHUS ITOH CUCTEMBI IO/ ACHCTBUEM BHEIIHEH
BBIHY X AAIONICH CHJIBI, KOTOPas NMEPHOJHYECKH H3MEHAETCA ¢ HEKOTOPOH yacToTol . Takue
KOJICOAHHS HA3BIBAOTCA 6biH)JCcOeHHbiMU. B 3ToM ciydae konebaHusa rpysa Tawke OyayT
NPOHCXOAUTh IO TaPMOHHYECKOMY 3aKOHY, HO, B OTIHYME OT CBOOOAHBIX KOJICOaHHH,
aMIUTUTY 1a Oy IeT 3aBHCETh OT YAaCTOThI H3MEHEHHS BBIHY XKJAIO1IEH cHibl. B ciryuae eciv 3Ta
yacToTa Majna, aMIUIMTY/Ja BBIHY)KJACHHBIX KojeOaHui Tawke Oyaer HeOomsiuoH. I[lpu
MPUOMIDKEHHN YacTOThl ) HM3MEHEHHUS BBIHYXKJAAIOIIEH CHJIBI K 4acTOTe COOCTBEHHBIX

KONEOaHHH (), aMILIHTYJa KOJIcOaHMI OYEHb CHIIBHO BO3PACTacT. DTO SBICHUC HA3BIBACTCS

MEXUHUYECKUM De30HUHCOM, a 4YacTOTa, Ha KOTOpOH OH HaOmomaeTcs — pe30HAHCHO
yacmomoti. PE30HaHC MUPOKO pacpoCcTPaHEH B NPUPOJE, EMY MOTYT OBITh IIOJBEP/KEHBI BCE
MEXaHUYCCKUC KOHCTPY KLMH — JSTAIH MEXaHH3MOB, MOCTHI, 30aHUA U T. A. [Ipu mansueimeM
YBCIIMYCHHUH YaCTOTHl () AMIUIHTY A BBIHYKACHHBIX KOJICOAHWN CHOBA CTAHOBHTCS MaiOH.
[Ipy yBeamyeHHM BAZKOCTH CPEabl, B KOTOPOH KOJCONEeTCH Ipy3, aMILIMTY Ad KOJeOaHul mpu
pE30HAaHCE CTAHOBHUTCS MEHBINE, a PE3OHAHCHAasd YacToTa YMEHbLIaeTca. [ paduxw,
MOKa3bIBAIOILHE 3aBUCUMOCTD aMIUTHTY AbI A BBIHYKJCHHBIX KoneGaHuil rpy3a OT 4acTOTH
H3MEHEHMS BBIHYXIAIONICH CHIbI (TP Pa3aMYHBIX 3HAYCHMAX BA3KOCTH CPEABI), MOKA3aAHBI
HA PUCYHKE.

B tabnuue npuBeacHb! pe30HAHCHBIC YAaCTOTHI A Pa3IMUYHBIX KOHCTpYkuui. Kakas
HX 3THX KOHCTPYKUMH MOXKET OBITh MPUBEACHA B PE30HAHCHBIE KOMeOaHUA BHEIIIHUM
BO3ACHCTBHEM, MPOUCXOIAIIUM C MEPHOAOM 25 Mc? OTBET MOACHUTE.

KoncTpykumsi Peszonancnas yacrora, I'u
MocT yepes peky 0,5
CrtupansHas MaluuHa 250
Oprauxnas tpy6a 41
Kamepron 440

Oo0pazen BO3MOKHOTO 0TBETA
1. Oprannas Tpy0a.

2. Pe3onancHbIe koneOGaHUA (HMIH PE30HAHC) B KOHCTPYKLIIUH BO3HHUKAKOT B TOM CJIy4ae, Koraa
4yacToTa COOCTBEHHBIX KOJeOaHMH MPHOMIKACTCA K YacTOTE H3MEHEHHA BBIHY KIAIOLICK

1
cunel. YacToTa BHELIHUX BO3ACHCTBUI CBsI3aHa ¢ mepuoaoM koneGanuii popmy.aoi: v= T U

paBHa Vv = ~40Tu. IMonyyeHnoe s3HaycHHME ONM3KO K PE3OHAHCHOH uacToTe

2,5-107
opraHHO# TpyOsl (CM. TabauIy), ClienOBaTEIbHO, HMMEHHO OpraHHas Tpyba OyaeT coBepiuath
PE30HAHCHBIC KOICOaHHsI.
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Coaep:kanue Kpurepust Banibl

[penctaBaeH mnpaBUIBHBIH OTBET HAa BONPOC, M MNPHUBEACHO JOCTATOYHOE 2
00OCHOBAHME, HE COJIEpPIKALIEe OIHOOK.

IIpencTaBieH MpaBUIILHBIH OTBET HA IMOCTABJICHHBIN BOIPOC, HO €T0 0OGOCHOBAHUE
HE ABJACTCA AOCTATOUHBIM, XOTA COACPIKHT 063 JJICMECHTA IPABUJIBHOTO OTBCTA
WM yKa3aHUC Ha (Pu3uuccKue ABJICHUSA (3aKOHBI), IPUYACTHBIC K 00CYKIaeMOMY
BOIPOCY. 1
Wi

[1pencTaBneHpl KOPPEKTHBIC PACCY KACHUSA, MPUBOIIIIME K TPABMIIBHOMY OTBETY,
HO OTBCT SIBHO HC C(HOpMyYIUPOBAH.

IMpenctapnensr  oOmme  pacCyKACHHSA, HE OTHOCAIMECS K OTBETY Ha
TIOCTaBJICHHBIH BOITPOC.

HJIn 0
OTBeT Ha BONMPOC HEBEPEH, HE3ABHCHMO OT TOTO, YTO PACCY)KICHHA NPABHIBHBI,
HEBCPHBI MIIM OTCY TCTBYIOT.

Maxcumanvuuiii 6ann 2

Hcnoms3ys wratis ¢ MyQToi ¥ JIankoH, mpykuHy, HAOOp IPy30B M CEKYHJOMED,
cobepuTe OIKCIECPUMEHTAIBHYIO YCTAHOBKY JUI1 HCCICAOBAHHUA CBOOOIHBIX
KxoneGaHuii Mpy>KMHHOro MasTHHka. Onpeaenure Bpems i 20-30 momHsIX
K0JeOaHHUI M BHIYHCIMTE NEPUO KOAeOaHUH U TPY30B pasIMyHbIX Macc.

B GrnaHke 0TBETOB:

1) cienadiTe pUCYHOK IKCIIEPHMEHTAJIBHON Y CTAHOBKY,

2) uzmepbte auteabHOCTh 20-30 moHeIX KoaeOaHWi QA TPy30B TPEX PasIHUHBIX
MAcc, pe3yJIbTaThl MPEACTABbTE B BH/C TaOIHLIbI;

3) BRIYHUCIUTE MEPUO KOJCOAHUIA T KAXKIOro ClIy4as, pe3yJibTaTsl OKPYIIHTE J0
COTBIX JOJICH CEKYHABI U 3aHECHTE B TAOIHLY;

4) chopMyIHpPYHTE BBIBOA O 3aBHCHMOCTH Iepuoma CBOOOAHBIX KojcOaHHi
NPYKUHHOTO MAATHHKA OT MaccChl Ipy3sa.

XapakrepucTuka 000pyI0BaHus

[Ipu BRIOSHEHUM 3aAaHKA UCIIOIB3YETCA CEKY HAOMEP U3 KOMILIEKTa 00opy aoBanusa Ne 7 u
KOMIUIEKT 000py foBaHHA Ne 3 B cocTase:

— WTAaTHB J1a00paTOPHBIN ¢ My(PTOM U TANKOIA;

— mpy>kuHa xecTkocThio 40 = 1 H/m;

—3 rpysa maccoii o 100 =2 r.

Brumanue! Tlpu 3aMeHe KakoTO-THOO0 3JEMEHTA O0OPY AOBAHUSA HA AHATIOTHYHOE C IPYTUMU
XapaKTEePUCTHKAMHM HEOOXOJHMMO BHECTH COOTBETCTBYIOIME M3MEHEHHI B oOpasen
BBITIOJHCHUS 3aJaHUSL.

OO0pa3sen BO3MOKHOI0 BbINOJHECHUS

1. PUCYHOK 3KCIIEPUMEHTAIBHOM Y CTAHOBKU: E |
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2.u3. No Macca rpy3a Yucno Bpems [Mepuox xoneGanuit

| om(xr) kojeOanuii n | xojeOaHuii 7 (¢) T=t/n(c)

l 0,1 30 9,5 0,32

2 0,2 30 13,3 0,44

3 0,3 30 16,3 0,54

HOT])CL[IHOCTB HU3MCPCHUA BPECMCHH { COCTaABJIET =~ 0,5 C, MO3TOMY MNOTPCIIHOCTL U3MCPCHUA
nepuoaa kojebanuii coctasser = 0,02 c.

4. BeIBOA: IPU YBEIMYCHHM MACChl Ipy3a mEpHOA CBOOOAHBIX KOJNCOAHMH ITPYKUHHOIO
MAasATHHKA YBCIIHUIHBACTCA.

Ykazanue IKCnepmam

1.C y4éTOM MOrpEemIHOCTH CEKYHAOMEPa H3MEPEHHE BPEeMEHH f KkoiaecOaHuii  cuuTaeTcs
BCPHBIM, €CIH €ro 3HAYCHHE MOMAJacT B HHTEpBan+ | C K yka3aHHbIM B TaOaMLe
SHAYCHUAM.

2. Hanuuue BhIBOAA O (DYHKIHOHAIBHOH 3aBUCHMOCTH MEXAY MAacCOH rpysa M NEPHOAOM
KoIcOAHUH MAasATHHKA HE SABIAETCA O65[3&T€J'II>HI>IM, AOCTATOYHBIM CYHTACTCAA BBIBOA
0 KQYECTBCHHOM 3aBHUCHMOCTH.

YKazanus no oLHeHUBAHHUIO Bbanabi

ITonHOCTHIO MPABUIBHOE BBHIIOIHEHHE 33JaHHUS, BKIFOYAIOLLCE:
I') cxemMaTHYHBIH PHCYHOK 3KCIIEPHUMEHTAAbHOH Y CTAHOBKUY;

2) TpaBUJIBHO 3alMCAHHBIC PE3yJbTaThl MPSIMBIX U3MEPCHUI (B JaHHOM ciyyae —| 4
epema 30 noanvix Kosebanuli 011 Mpéx 2py306 pasiudHbix Maccy,

3) pac4€Thl MEPHOAOB KOJicOaHuH H C(HOPMY IHPOBAHHBIH [TPABHILHBII BHIBO/I.

IlpuBeneHbl BCE 3JEMEHTHl NMPaBHIbHOrO OTBeTa |-3, HO JomymueHa ommuOka

B CAMHHLIAX M3MCPEHHSA TPH MPEACTABJICHHH  PE3yJbTAaTOB  H3MEPCHHA
(hU3UYICC KON BEIHYHMHEL.

1501151
Jomymerna ommbxa npu yKa3aHUH HHTCPBAIA BOSMOXKHBIX 3HAYCHUH Qu3mueckon| 3
BEJIMYMHBI C YYETOM MOTPEIIHOCTH €€ OMPEICTICHHA.

NI
Jlomyuiena omubKka B CXEMAaTHMECKOM PUCYHKE SKCTICPUMEHTAIBHON VCTAHOBKH,
HJIW PUCYHOK OTCYTCTBYCT.

ChoenaH pHCYHOK OKCIEPUMEHTANBHONH YCTAHOBKH, NPABHILHO MPHBEACHBI
3HAYCHHA MPAMBIX H3MEPCHUH BEJIHYHH, HO HE C(HOpMYTHPOBAH BBIBOZ.

ChenaH pUCYHOK 3KCTIGPUMECHTaIbHOH YCTAHOBKH, C(OpMYJIHPOBAH BBIBOZ, HO
B OJIHOM H3 9KCIIEPHMEHTOB IIPUCY TCTBYET OIUMOKA B MPAMBIX H3MEPEHHUSX.
3arucaHbl TOJILKO MPaBUJIbHBIC 3HAYCHUA MPAMBIX I/I3MG}’.)CHI/[§[.

WJIn
CZleJ'IaH PHUCYHOK 3KCHCpHMeHTaJ‘IBHOﬁ YCTAaHOBKH H YaCTUYHO ITPUBCACHEI
PE3Y ABTATHI BEPHBIX MPAMBIX H3MEPECHUH.
Bce CJIydYau BBIIIOJJHCHHA, KOTOPBIE HE COOTBETCTBYHT BBILICYKa3aHHbIM
Kkputepusam BoicTaBieHus 1, 2, 3 wmum 4 Gammos. Pa3posHeHHbIE 3ammcH. 0
OTcyTCTBI/Ie IOTIBITOK BBITNIOJTHCHUA 3a1aHMA.

Maxcumanvuuiii 6aun 4

Pusmxa. 9 knace. Bapuant PH9604 5

@l CrnomHoMy METaIMYECKOMY IHApy COOOMIAOT IEKTPHUECKHUH 3apaa. Yemy paBHO
ICKTPHULSCKOE MOJIC BHY TPH 3TOro mapa? OTBET NOACHHUTE.

OTBeT. DIEKTPHIECKOE MOJIE BHY TPU 3aPSDKEHHOTO MPOBOMSILETO MIapa PaBHO HYJIIO.
O6ocHoBanue. Eciou Ob1 3apsn, cooOm@aeMsiii METAIMYECKOMY IHAPY, Paclpeaeamics Obl
TaK, YTO BHYTPH Liapa CYIUECTBOBANO Obl JNEKTPHIECKOE IOJIE, TO 3TO MOJI€ BHI3BAIO ObI
VIOPAJOYCHHOE JBWKEHHE CBOOOJHBIX 3apsDKEHHBIX YacTHL (3JIEKIPOHOB), KOTOPOE
npueeno Obl K AajbHEHILEMy NepepacHpeefeHHIO 3apaaa. DTOT MPOLECC 3aBepIumics Obl
TOrZQ, KOTAA MOJIE BHY TP MPOBOJHUKA CTAI0 Obl PABHBIM HYJIIO.

Yka3zaHus N0 OLEHUBAHUI) Bauibi
[IpeacTaBieHO MPaBHIBHOE PEILCHUE, BKIFOYAOLIEE OTBET (B JAHHOM CIyuae —
n. 1}, u nocrarounoe 000CHOBAHKE, HE COACPIKALIEE OMIMOOK (B JAHHOM Ciay4yae —| 2

m. 2).

[pencTaBacHo pellcHUE, COACPIKAlUCe MPABHIBHBIH OTBET HA TMOCTABICHHBIMH
Bornpoc U obocHoBaHue. Ho mpu 3TOM 06OCHOBAHHE HE SBIACTCS AOCTATOUHBIM,
XOTS COJACP)KUT KOPPEKTHOE YKa3aHMEe HAa (U3MUSCKUE SBICHUA (3aKOHBIL),
MpHYACTHBIE K 00CYKJaEMOMY BOIIPOCY. |

WJIn

IpeactaBaeno  00OCHOBAHME, COACPIKAILCE  KOPPEKTHBIC  PACCyKACHHUA,
MPUBOJAINKE K MPABUILHOMY OTBETY, HO OTBET SIBHO HE CHOPMY TUPOBaH.

IpeactaBneHsl OOIMME pPAacCy X IEHUSA, HE OTHOCAIIMECS K OTBETY Ha
MOCTaBJICHHBIN BOITPOC.

HJIn 0
OTBeT Ha BOIPOC HEBEPEH, HE3ABUCHMO OT TOTO, YTO PACCYKACHHS NMPABUIIBHBI,
HEBEPHBI HIIH OTCY TCTBYIOT.

Maxcumanvriii 6ann 2




Dusuxa. 9 knace. Bapuant 19604 6 dusuxa. 9 knace. Bapuant K604 7
C xakoif BBICOTH AOMKHA Obina Obl NMajaTh KAl BOABL [P OTCYTCTBHH Jnextpoualituk notpebnser mommocts 1,25 kBr. Hepes xaxoe spea 13
COTPOTHBIIEHHA BO3AyXa, YTOObI MPH yAape O 3eMmo oHa 3akimena? CYuTaTh, 4TO SaKHIICELLICTO HAHHHKA IPH OTKPHITOM KPBIIIKE BAIKUIHT 1,5 mutpa Bozsr? KIII
Ha HarpeBaHue BOAbI uaeT 40% HAYaIbHOH MEXAHHUCCKON JHEPIHU KaIUI. 3ICKTPOYAHHHKA MPHHATH PABHBIM 92%.
HauanpHyro TeMnepaTypy Karid NpuHaTh pasHoi 20 °C.
ano: A A
_ noi | IOO(V _ 3aTp, A _ .
N = 1250 Br; n=—_— o6 N=——= 4yon = ©;
Jano: E = mgh; V=1.5-1033 atp !
— °C - = . M
tl—ZOCo, Q:Cﬂ’l(fz—[l), ,0 ) ’ Q:mL, m:pV;
t =100C; E-n=0; n=92%=0,92
. = . O%-
n=40%=0,4 mgh - = cm(ty — 4); p = 1000 xkr/m3; n- Nt = pVL - 100%,;
c=4200,g[>1</(1<r'°C); b c(tb—1) L=2,3-10° I / kr. o pVL -100%
—_— - b -
g= 10 m/c”. an '?N ’
p = 3200-100=20) _ 1000 4 = 84 sor. . 1000-1,5-103-2300000 100% _ o
10-0,4 1250 92%
= 50 MuH.
h=? Omeem: h = 84000 M = 84 xm. t=7 Omeem: t = 3000 ¢ = 50 mMun.
YKa3aHUsI 110 OLEHNBAHMIO Bl Yxa3aHus 1o oueHUBaH1I0 bajuibl
[IpHBEACHO ONTHOE MPABHITBHOE PEIICHHE, BKTIOMAMIICS CIE Y IOMINE S TEMCHTEI: [TpuBeACHO MOJHOE MPAaBHUIIBHOE PELLCHHE, BKIIOYAOLIEE CIICTYOIHE 3TEMEHTBI:
1) BepHO 3amucaHO KPaTKOE YCI0BYE 3a4a4H; é) BEPHO 3aITHCAHO KPATKOE yCIOBHC 3aJd"H, 6
2) 3amucaHbBl ypaBHEHHS H (DOPMYJIbI, MPHUMEHEHUE KOTOPHIX HEOOXOAUMO H ) 3aNMCaHEl ypaBHCHHA M (OPMY.Ibi, MDUMEHEHHE KOTODBIX HEOOXOAMMO i
[OCTATOYHO /Ui PELICHHA 3a7a4H BBIOPAHHBIM CHIOCOOOM (B JAHHOM PEILIEHHH — JOCTATOYHO Al PELICHHS 3a1a4H BBIOPAHHBIM CTIOCOGOM (B IAHHOM PEHICHHH —
Qopmynbl 01 paciema HA4aIbHOI NOMEHYUANLHOT IHEP2UU KANU, KOIULECMEd Gopmyia ona kospuyuenma nonesnozo Oelicmeus, Gopmynel 014 pacuema
Menombl 1 YpasHenue Mmenno6oz0 6araHca), 3 Koauyecmed meniomsl, coobujaemoti 6ode npu ee Kunexuu, opmyra O 3
3) BHIMOTHOHH HEOGXOAUMBIE MATEMATHICCKHE MpEOGPAaZOBANMS W PACHCTHI, pa(c)‘ttema MOUHOCU INEKMPULECKO20 MOKA, C813b MeNCOY MAcCoi U 06beMoM
NPHBOASILME K MPABUJILHOMY YHCJIOBOMY OTBETY, H MPEACTABICH OTBET C 600%1); 5 6 N
VKA3AHHEM COOTBETCTBYIOIMX CIWHMII M3MEPCHHS, TPH ITOM JOMYCKASTCH 3) BBINONHEHB HEOOXOAMMBIC MaTEeMaTHUECKHE MpeoOpa3oBaHus W PacuEThl,
PELICHUE IO YaCTAMY (C MPOMEKY TOUHBIMH BbIYHCJICHHIMH). TNPHBOIIIME K TPABHIIBHOMY HCJOBOMY OTBCTY, M INPCACTABICH OTBET C
Ka3aHHEM COOTBETCTBYIOIUX CAUHHIl H3IMEPEHUSL, H ITOM JOIMyCKAeTCA
[TpaBunsHO 3amMCaHBI geono;mMLIe cbs)pmynm, MPOBEACHBI BBIYMCICHUA, H Iy)emeHHe «TI0 YaCTIM» (Z NPOMEKY TOUHBIMHU BBI?H/IC.]'IG;-II/II}-IIEIH). w
NOJyueH OTBET (BEPHbIM WM HEBEPHBIH), HO [OMyIUEHAa OWIHOKA B 3aMHCH
KPATKOTO YCIOBHS WIH TIEPEBOE exueun B CH [TpaBunbpHO 3amucaHbl HEOOXOAMMBIE (JOPMYJIbI, IMPOBCIACHBI BBIYHUCICHHA, H
Wil MOJIyYCH OTBET (BCPHBIH HIIM HECBCPHBIN), HO JOMYINCHA omwubka B 3amucu
[IpencTaBieHO MPABUIBHOE PEILEHHE TONBLKO B OOMIEM BHAEC, 6€3 KaKHX-TUOO 2 KpaTkoro yCJIoBI HJIH CPEBOAC eﬂ"HﬁﬁCH'
YHCJIOBBIX PacUéTOB.
WIH [MpencTaBicHO MPaBHIBHOS PEILCHHE TOJNBKO B 00IueM BHIe, Oe3 Kakux-muOo 2
3anucanbl ypaBHEHHS U (DOPMYIIbI, MPUMEHEHHE KOTOPBIX HEOOXOAUMO U 'HCJIOBBIX PACICTOB. WIN
ZOCTATOYHO JUIA PEIICHHA 33Ja4H BHIOPAHHBIM CIIOCOOOM, HO B MATEMATHYCCKHX
NIPEOBPA30BAKMSX HIIH BHIMHCICHUSAX AOMYICHA OLIHOKA. 3amucadbl ypaBHEHHS © (DOPMYJibl, MPUMEHEHHE KOTOPBIX HEOOXOAUMO U
3 5 AOCTATOUHO AJIS PEILCHUA 3a4a4H BHIOPAHHBIM CITOCOOOM, HO B MaTeMaTHUCCKUX
anucaHbl M MCIONB30BAHBI HE BCE HMCXOAHBIE (OPMYJIbI, HEOOXOTUMBIC IS NPeOGPA3OBAHKAX HITH BEIMHCIICHHAX JIOTT ICHA OIHGKa.
€IICHUS 3aJa4H.
P WIN 1 3amucaHsl M HCIOJIb30BAHBI HE BCE HMCXOAHBIC (OPMYJIBI, HEOOXOIUMBIE A
3amucanbl BCe HCXOAHBIE (DOPMY JIbI, HO B OJHOM U3 HHX JOIYIlCHa OMIHOKa. PCIICHIL 33 1A' H. WK 1
Bce ciyuau penueHus, 1<10T20p31>1g HE COOTBETCTBYIOT BHILICY KA3AHHBIM KPHTCDHAM| 3ampcansl BCE MCXOJHBIC (JOPMY B, HO B OJTHOM W3 HUX JOMyLICHA ouruoOKa.
BbICTaBJICHHUS OLICHOK B anna.
2= — Bce ciyuau pemeHua, KOTOpble HE COOTBETCTBYHOT BBIIICY KA3AHHBIM KPUTCPHAM 0
Maxcumansheiii 6ann 3 BBICTABJICHHUA OLEHOK B 1, 2, 3 Gamna.
Maxcumansrulil 6aun 3




®usuka. 9 kiacc. Bapuant ©HM9603

OTBeTHI K 32JaHUAM

Ne zapanus OTBeT Ne 3apanns OTBer
1 2 12 4
2 1 13 3
3 1 14 2
4 2 15 2
5 2 16 3
6 3 17 3
7 1 18 3
8 3 20 421
9 2 21 332
10 1 22 23
11 2 23 23

Qusuka. 9 kiacc. Bapuant ®119604

OTBerbl K 33JaHASIM

Ne zaganus OTBer Ne zaganus OTtBer
1 3 12 1
2 2 13 1
3 3 14 4
4 3 15 3
5 1 16 3
6 3 17 3
7 2 18 2
8 3 20 532
9 1 21 213
10 4 22 34
11 3 23 23




