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HNHCTpYKIHS M0 BHINOJHEHHIO Pa00THhI

Ha BbInonHeHMe 3K3aMeHAMOHHON paboThl 1o ¢usuke oTBogurcs 3 yaca (180 MuHyT).
Pabora coctouT n3 3 4acTel, BKIIFOUAIONIHNX B ceOs 27 3a1aHuil.

Yactb 1 comeprxut 19 3amannit (1-19).K kaxmomy u3 nepBbix 18 3amaHuii MpUBOIUTCS
YeThIpe BapHaHTa OTBETA, M3 KOTOPBIX TOJNBKO OJWH BepHBIi [IpH BBIMONHEHUH 3THUX 3aJaHHi
yactu 1 06BeinTe KPY>KKOM HOMEp BEIOPaHHOTO OTBETa B HK3aMeHalMOHHO# pabote. Ecnu Bor
o0BeNM HE TOT HOMEP, TO 3aUePKHUTE 3TOT OOBEIEHHBII HOMED KPECTUKOM, a 3aTeM 0OBeanTe
HOMep HoBoro oTBeTa. OTBeT Ha 3afaHue 19uactu 1 3annchIBaeTCs Ha OTCIBHOM JIHCTE

Yacte 2 comeput 4 3amanus ¢ KpatkuM oTBeToM (20—23).1Ipy BBINOJHEHUH 3aJaHMi
YyacTh 2 OTBET 3aMKCHIBAETCS B AK3aMEHAI[MOHHON paboTe B OTBEAEHHOM s 3TOro Mmecte. B
ClTyJae 3aIliiCH HeBepHOTO OTBETa 3aUePKHHTE ero U 3aIlHIINTe PSIOM HOBBIH

Yacte 3 comepxur 4 3ananus (24—27),Ha KOTOpbIE CIEAyeT IaTh Pa3BEPHYTHIA OTBET
OTBeThl Ha 3aJaHMsl 4YacTH 3 3alUCBIBAIOTCS HA OTAEIBHOM JucTe. 3amadue 24
IKCIIEPUMEHTANBHOE, ¥ JJIsI €r0 BBIMOIHEHHUS HEOOXOAUMO BOCIIOJIB30BAThCS J1A00PATOPHBIM
obopynoBaHreM

[pu BBIYMCICHHUSX PA3PELLIACTCS UCIIOIb30BATh HEPOTPAMMHUPYEMBbIH KAIBKYISATOP

Ilpu BeIONHEHWH 3amaHuii Bl MoxxeTe MONB30BaThesl depHOBHKOM. Obpammaem Bare
BHUMaHHE Ha TO, YTO 3aIllUCH B YUePHOBUKE He OyIyT YUUTHIBATHCS MPU OLEHUBAHUH pabOTHI.

CoBeTyeM BBIMOJHSTH 3aJaHKsi B TOM TIOpSIKE, B KOTOPOM OHHU JaHbl. JIJi1 3KOHOMHH
BpPEeMEHH MpOITyCKalTe 3aJaHue, KOTOpoe He yHaéTcs BBINOIHUTH Cpasy, W MepexOIuTe K
crenyromemy. Eciau mocne BoimonHeHus Beel paboter y Bac ocranercst Bpemsi, Ber cmoxete
BEPHYTHCS K MIPOIYIIIEHHBIM 38 JaHUSIM.

Bannel, monmyuennsle Bamu 3a BbIMONMHEHHBIE 3agaHusi, cymmupyrorcs. llocrapaiitecs
BBITIOJIHUTH KaK MOXKHO OOJIbIIIE 3aJaHuii 1 HAOpaTh HaOOIbIIIee KOIMIECTBO OAILIOB.

Kenaem ycnexal
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Huxe IMPUBEACHBI CIIPAaBOYHbIC JaHHBIC, KOTOPBIC MOTYT HOHaZ[O6I/ITBCSI Bam

IIPY BBITIOJTHEHUH PaOOTHI.

J_ICCHTI/I‘{HBIC NPpUCTAaBKH

HanmenoBanne O0o3HaueHne MHOXHUTEND
rura r 10°
Mera M 100
KHJIO K 103
TeKTO T 102
CaHTH c 1072
MUJUIH M 1073
MHUKPO MK 106
HaHO H 1079
KoncTanThl

M

YCKOpEHHE CBOOOIHOTO Ta/IeHus Ha 3emiie g=10 c_z
11 H- M2
rpaBUTALMOHHAs IOCTOSHHAS G=6,7-10
KT
g M

CKOPOCTB CBETA B BAKyyMe c=3-10 .

SJIEMEHTAPHBIN NEKTPUUECKUN 3apsT

e=1,6-10"Kn
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IlnoTHOCTH
KT KT
OeH3uH 710 w3 npesecuna (cocua) | 400 w2
KT KT
800 — 900 —
CIUPT B napapuH e
KT KT
KepocHH 800 -3 nén 900~
KT KT
MacJIO MaIlIuHHOE 900 F AUTIOMUAHNN 2700 F
KT KT
BOJIA 1000 F Mpamop 2700 F
KT KT
MOJIOKO I[E€JIbHOE 1030 F LUHK 7100 F
KT KT
BOJ1a MOpCKas 1030 ? CTallb, XKEJIE30 7800 F
KT KT
TITHIIEPHH 1260 —3 MeJIb 8900—3
M M
KT KT
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YaeanHast
) Tix TEeIUIoTa ¢ JiKk
TerIoéMKocTh Bojbl | 4200 ——— napooOpa3oBaHust 2,3-10°0 —
KT - BOIIBI KT
) Tix TEeIIoTa Tk
TeroémMkocTh crupra| 2400 ——— napooOpa3oBaHust 9,0-10° ==
KT cnpra KT
) IES TEIUIOTA TUIABICHUS 4 Ik
TemIOEMKOCTh Jibaa | 2100 ——— 2,5-10" 22
kr- C CBUHIIA KT
TEIJI0OEMKOCTh 920 IS TEIIOTA IIABIEHUS | 7 ¢ 14 G
AITFOMUHUS kr - ° CcTau ’ KT
K K
temnoéMkocts cranu | 500 I[—o TCILIOTA IIABICHIA | 5 ¢ . ok
kr- C 0JIOBa KI'
) IES TEIIOTA MIABIEHHUA 5 ok
TeroémMkocTh uHKa | 400 ——— 3,3-10° ——
KT - Jipaa KT
.. XK TEIUIOTa CTOPAHUS XK
teroémkocts meau | 400 I[—O p 2,9- 10/ Hox
KT - C Cl'[I/IpTa KT
K K
TeroéMKocTh onosa | 230 I[—o TerioTa Cropatus 4,610 AN
KT - KEepOCHHA KT
TEIIOEMKOCTD 130 Hox TEIIOTa CrOPAHUS 4.6-107 oK
CBHHIIA KT - ° OcH3MHA ’ KT
TEII08MKOCTh 420 IpS
OpoH3BI kr - °C
TeMmnepaTypa niaasJieHust TemmnepaTypa KUIIEHHSI
CBHHILIA 327 °C BOJbI 100 °C
0JI0Ba 232 °C crmpra 78 °C
JIbJA 0°C
OMm - mm? o
YaeabHoe diekTpuieckoe conporuBienne, —— (ripu 20 °C)
M
cepedpo 0,016 HUKEIINH 0,4
MeJlb 0,017 HUXPOM (CTIIIaB) 1,1
AJIIOMUHUH 0,028 dexpanb 1,2
JKENe30 0,10

HopmaJjbHble yc10BuUsi: TaBlIeHUE 10° [Ta, Temneparypa 0 °C.
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Yacts 1

Ilpu evinonnenuu 3adanuil ¢ evioopom omeema (I1-11) o6eedume Kpyrckom Homep
npasuIbHOZ0 OMEema 6 IK3AMEHAUUOHHOU padome.

1 | Ha pucynke npexacrasieH rpaduk 3aBUCUMOCTH KOOPAMHATHI X TeJa OT BPEMEHH f.
Ha xakmx ydacTkax 3TO TeJlO [BUTalOCh PABHOMEPHO C OTJIMYHON OT HyJs

CKOPOCTBIO?
M C
5
/1N
) /
3 \!
: lf! \
A Im NERE
07T T4 e 8 10 4
1) sza ABu DE 2) va BCu CD 3) toneko Ha BC  4) tonwsko Ha CD

2 | Onna W Ta Ke rOpU3OHTa bHas cuia F jelicTByeT BHayaje Ha Teiio 1 maccoit 0,5 kr,
a 3aTeM Ha Teao 2 Maccoi 3 kr. O0a Tena g0 Havajia JeHCTBUS CHUJIBI TOKOUIUCH HA
[JI3JIKOM TOPU30HTAIILHOM cTojie. C KaKuM 1O MOJIYJIF0 YCKOPEHUEM OyJIeT JABUTaThCst

Teno 2 moJ JAeWCTBUEM cuibl F', ecnu Teno 1 JBHKETCS C YCKOPEHHEM, MOAYJb

KOTOpOro pase 1,8 m/c2?

Do 2) 0.3 m/c 2 3) 0,6 m/c? 4) 0,9 M/c?
3 | Kakas U3 HIDKe EPEUNCIEHHBIX CHJI HE MOYKET OBITH 00BICHEHA DIICKTPOMATrHUTHBIM

B3aWMOJICHCTBHEM aTOMOB M MOJICKYJI BENIECTBA JPYT C APYroM?
1) cuna ynpyroctu 2) cuna TpeHus

3) cuia npuTsSHKEHHS TN K 3eMile 4) cuia peakLuu NOBEPXHOCTH

4 | B cucreme 070KOB, TOKa3aHHOH Ha pPHUCYHKE, OJNOKM M HUTH JETKHE, TPCHHE
npeHedpexumMo Maso. Kakoil BEIMIpPBILI B cuile Ha€T 3Ta cucteMa GJ10KOB?

1) B2 pasza 2) B3 pasa 3) B4 paza 4) B 8 pa3
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5 | Ha xoHIIaXx KOpOMEICIIa PABHOIUIEYMX BECOB IOJBEIICHHI JIBa OJHOPOJIHBIX MIApUKA.
OavH miapuk cAenaH H3 JKeje3a, a JApyrod — w3 wmead. Beckl HaxomsTes
B paBHOBecHH. UTO MpOoU30HAET C paBHOBECHEM BECOB, €CIIM 00a IIapuKa IMOJHOCTHIO
MOTPY3UThH B BOIY?

1) Bechbl OCTaHYTCSl B PABHOBECUH, TaK KaK MACCHI IIIAPUKOB OJMHAKOBBI

2) Becbl OCTaHYTCS B PaBHOBECHUH, TaK KaK IIAPUKU UMEIOT OAHHAKOBbIE 00BEMBI
3) paBHOBECHE BECOB HAPYILIUTCS — OIIyCTUTCS IIAPUK, CACIaHHbBIN U3 jKerle3a

4) paBHOBECHE BECOB HAPYIIUTCS — OIYCTUTCS IIAPUK, CJICIAHHBIA U3 MEAU

E Bpycok maccoit 100 r, mojBenieHHbId Ha JIETKOW HHUTH, MOJHUMAIOT BEPTHKAIBLHO
BBEPX C YCKOPEHUEM, PaBHBIM 10 MOAyJO 1 m/c? 1 HanpaBJIeHHbIM BBepX. MoayJb
CHJIBI HATSDKCHUS! HUTH PaBEeH

1) I,1H 2) 09H 3) 1H 4) 0, H

7 | Typucr pa3xkér koctép Ha mpuBaie B Oe3BeTpeHHyr noroay. Haxoxsce Ha
HEKOTOPOM PAcCTOSIHUM OT KOCTpa, TYpPHCT ollymaer Temio. Kakum crocobom
B OCHOBHOM ITPOMCXOIMT MPOLIECC Nepeiadyy TeIIOThl OT KOCTpa K TypHCTy?

1) myTéM TeIIonpoBOAHOCTH

2) myTéM KOHBEKIINU

3) nyTéM U3IMydeHUS

4) nyTEM TEIUIONPOBOAHOCTH U KOHBEKLIMU

8 | Ha pucynke npesicraBieHsl rpaduky 3aBUCUMOCTH TEMIIEPATYPHI { OT BPEMEHH T JIISI
TpEX TBEPHABIX TeJI OJUHAKOBOM MAacChl: U3 aJTIOMUHHUA, U3 MEIU U U3 CBHUHIA. Temna
HarpeBaloT Ha OJIMHAKOBBIX Topeikax. Omnpenenure, Kakoi rpauk COOTBETCTBYET
HarpeBaHUIO TeJa U3 AIIOMUHUS, KAKOW — U3 MEIH, a KaKOW — U3 CBUHIIA.

1,°C

s

(3]

0 T, MUH

1) 1 - menp, 2 — amOMUHUH, 3 — CBUHEL]
2) 1 — a;moMHHUH, 2 — CBUHEI, 3 — MEIb
3) 1 - menp, 2 — CBUHEL, 3 — aTIOMUHHUN
4) 1 — a;moMHHUH, 2 — MeIb, 3 — CBUHELL
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9 | Ha pucynke mpezcTaBieH rpaduk 3aBUCHMOCTH TEMIICPATyphl { OT BPEMEHH T JUIS
Kycka sbga maccoit 480 r, momeniénnoro npu temreparype —20°C B kajgopumerp.
B TOT Xe KamopuMmeTp nmoMeméH HarpeBarens. Haiinure, Kakyi MOIIHOCTD pa3BHBAI
HarpeBartelb NpH IUIABJICHHUH JIbJa, CUUTAs 3TY MOIIHOCTD B TSUCHUE BCETO MpOoIlecca
NOCTOSAHHOH. TennoéMKOCThIO KaIOPUMETpa U HarpeBaTellsi MOKHO peHeOpedb.

1,°C
20
10

0
b |4 0112 1, mun

_nld
10}
—20L

2) 330 kBt 3) 336 Bt 4) 19,8 kBt

1) 330 Bt

10 | Mexny J1ByMsS BEpPTHUKAJIBHO pACHOJIOKEHHBIMH Pa3HOMMEHHO 3apsKEHHBIMU
IUTACTUHAMH YAEP/KABAIOT MOJOKUTEIBHO 3apsKCHHBIN TSOKEIBIA IIapUK, KOTOPBIA
3aTeM OTIIyCKaloT. B kakoM HaIpaBiIeHUU HAUHET JBUraThCs MIAPUK?

+ .
4 1 =
+ =l
[
# # &
+ -
D1 2) 2 3) 3 4) 4

11 | Ha nuarpammax n300pakeHbl 3HAYEHUS JJIMHBI / 1 TUTOIIA I TIONIEPEYHOTO CEUCHUS S
JIBYX [HJIMHIPUYECKUX MEAHBIX NpOBOAHMKOB | u 2. CpaBHHTE 3JEKTpUUYECKHE

COITPOTUBJICHHUS R1 " R2 3THUX MTPOBOJHUKOB.

Im 5, mm?
6 2.0
1.5
3 1.0
O.S _l
0 . 0 =
NPOBOAHIKH NPOBOAHHKH
Ry Ry
DR =2 2 R =72 3) R=R, 4) R=12R,
© MHOO 2012 ¢
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12 | K CCBCPHOMY IIOJIIOCY TIIOJIOCOBOIO MarHuTa IOAHOCAT MAJICHBKYKO MArHuTHYIO
CTPCIIKY. Vkaxure pI/ICYHOK Ha KOTOpPOM IMPaBUJIIBHO IIOKAa3aHO YCTAaHOBHBIICCCS
MOJIOKEHUE MAarHUTHOM CTPECJIKU.

@ @

s N '
[

1)1 2) 2 33 4) 4

13 | I3 Bo3myxa Ha TMOBEpPXHOCTh BOJBI TMajgaer Jiyd cBera. [log crmoeM BOJIBI
pacnonaraercsi crekio. V3BecTHO, 4TO TOKa3areibh MPEJIOMIICHHUSI CTEKJIa OOJbIe
roKasares MperoMiieHHs] BOJbl. Ha KakoMm pHCYHKE MpPaBHIBLHO H300paXEH X0
CBETOBOTO Jiy4a?

BO3YX BOSYX

BOaa BOAA

= CTEKJIO

BOLIYX BOZIYX

BOJIA _Bona

=

= CTEKJI0 =% CTEKII0

D1 2)2 3)3 4) 4
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14 HCHOJ’ILSY)I JAAHHBIC PUCYHKA, OINMPEACIIUTC ITOKAa3aHUC aMIICPMETpa A.

IOM
l \‘},l' | S
{" 6B 40\1[:] mﬂrO\{
1)2A 2) 12 A 3) 0,83 A 4) 0,67 A

15 | [Ipu mpoTeKkaHUu IEKTPUUECKOro TOKA B METAJIaX YIOPSAOUESHHO JBHKYTCS

1) OpPOTOHBI U IIEKTPOHBI 2) BIEKTPOHBI

3) npoTOHBI 4) HOHBI

E Kakoii(-ue) u3 onbitoB Bel TIPETOKIITH OBl TIpoBecTH, YTOOBI JOKa3aTh, YTO
COIIPOTUBJIEHHE LIMIMHAPUUYECKON MIPOBOJIOKH 3aBUCUT OT IUIOLIAIU €€ MONEPEYHOro
ceyeHus?

A. Iloka3aTh, 4YTO CONpPOTHUBIIEHHE IPOBOJOKM H3MEHMUTCS, €CIM CIOXKHUTh €€
HOII0JIaM, Pa3pe3arh, 3aUUCTUTh U COEAUHUTH KOHLIBL.

B. Iloka3aTb, 4TO COIPOTHUBJIEHUE IPOBOJOKU HM3MEHHUTCS, €CIIM B3ATh €IIE OAHY
TaKyIo K€ MPOBOJIOKY, CBUTh UX 1O JUIMHE, 3a4YUCTUTh U COCMHUTh KOHIIBL

1) Tonbko A 2) tombko b 3) uA,ub 4) nu A, Hu b

IIpouumaime mexcm u gvinonnume 3a0anus 17-19.

PeaxkTuBHOE ABHKEHHE

PeakTnBHBIM Ha3bIBaeTCs MBM)KEHHE, KOTOPOE MPOUCXOAWUT MO JCHCTBHEM CHIIBI
peaknuu, JIEHCTBYIOIIEM Ha [BIKyIIeeCd TENO CO CTOPOHBI CTPYH BEHIECTBA,
BBIOpachIBaeMOro W3 JBUTaTeNs. [10SCHUTH MPUHIMIT PEaKTUBHOIO JBMKCHHS MOKHO Ha
MpUMeEpE IBUKEHUS PAKETHI.

Ilycte B nBurartene, yCTaHOBJIEHHOM Ha pakeTe, NMPOHCXOIWUT CrOpaHHE TOIUIMBA W
MIPOAYKTHI TOpeHHs (ropsuMe rasbl) MOJ BBICOKMM JaBJICHHEM BBIOpAchIBAIOTCS M3 COILIA
nasuratens. Ha kaxayio mOpLHMIO ra3oB, BHIOPOLIEHHBIX W3 COIUIA, CO CTOPOHBI JBUraTes
JICHCTBYeT HEKOTOpas Ccuia, KOTopas NpPHUBOAMT 3Ty TMOPLUI0 Ta30B B JIBUKCHHE.
B cooTBercTBHM ¢ TpeTbUM 3akOHOM HBIOTOHA, Ha JABUTATENb CO CTOPOHBI BEIOPACHIBAEMBIX
ra3oB JIEMCTBYET CHJIA, TakKas K€ 10 MOJYJIIO M MPOTHBOIIOJIOXKHAS 110 HAINpPaBIEHHUIO. JTa
CUJa Ha3bIBaeTCs peakTUBHOM. [lom e€ nelicTBHEM pakeTa NPHOOpETaeT YCKOPCHHE WU
pasroHsieTcsi B HANpAaBJICHUH, MPOTHBOIOJIOXHOM HAIIPABICHUIO BHIOPACHIBAHUS Ta30B.
Monynb F peakTHBHOW CHIJIBI MOXET OBITh BBIYKMCIICH MPH IOMOIIX MPOCTOH (OPMYIIBL:
F =uu, rne u — MOIymb CKOPOCTH MCTEUCHHMS TA30B W3 COIUIA JBHUTATENsI OTHOCHTEIBLHO
pakeTsl,a [ — CKOPOCTh Pacxoja TOIUIMBA (Macca BEIIECTBA, BBIOPACHIBAEMOTO JBHTATEIICM
B IMHUIYy BPEMEHH, HU3MepseTcs B Kr/c). HampaBneHa peakTHBHas Cuiia BCeraa
B HAIIPABJICHUH, NTPOTHBOIIOIOKHOM HAIIPaBICHUIO MCTEUEHUs Ta30BOU CTpyu. PeakTuBHOE
JIBIDKEHHE TaK)Ke MOXKHO OOBSICHUTD U TIPH MTOMOIIM 3aKOHA COXPAHCHHUS HMITYJIhCA.

© MHOO 20121
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[IpuHIMIT peakTHUBHOTO ABM)KEHUS IIMPOKO UCHONb3yeTcs B TexHuke. IloMmnmo paker
peaKTUBHBIC IBUTATENU MPUBOJAT B JBMKEHHUE CaMOJIETHI U BOJHBIE KaTepa. Ha ocHoBaHuun
9TOT0 NPUHLKIA KOHCTPYUPYIOT pa3iIM4HbIe MPHUCIOCOOICHUS — MOJIMBAJIbHBIE YCTPOHCTBA
C BEPTYLIKAMHU, Ha3blBAEMbIMHM «CETHEPOBBIM» KOJECOM, WUIPYHIKM U T.I. PeakTuBHOE
JIBIDKEHHE BCTpedaeTcs U B >KUBOM mpupone. HekoTopble Mopckue opraHusmbl (KajlbMapsbl,
KapaKaTHI[BI) JIBUTAIOTCS, BEIOpACHIBas NMPEIBAPUTEIHHO 3aCOCAHHBIC BHYTPH CeOS MOPIHH
BOoJbl. B KauecTBe JIOOOMBITHOIO IpUMepa W3 MHUpAa PACTEHUH MOXKHO NPHUBECTH Tak
Ha3bIBaeMblil «OerieHblil orypery. Ilociae co3peBaHus ceMsH U3 IJI0Ja ITOr0 PacTeHUs IOA
OOJIBLIIMM JaBJICHHEM BBIOPACHIBACTCS >KUAKOCTb, B PE3yJbTaTe 4Yero Oryper OTJIeTaeT Ha
HEKOTOPOE PacCTOSIHUE OT MECTa CBOETO MTPOU3PACTaHus.

IIpn peakTuBHOM JBMKEHHH paKeTbl €€ Macca HENpPEpPhIBHO YMEHBIIAETCS H3-3a
CropaHusi TOIUIMBA M BBHIOpACHIBaHMS HApyKy MNPOAYKTOB cropanus. Ilo 3Toil mpuumHe
MOJyJb YCKOPEHHs PaKeThbl BCE BpEMsl U3MEHAETCs, a CKOPOCTh PAKEThl HEJIMHEHHO 3aBUCHUT
OT MacChl CTOpEBIIETO TOIUIMBA. BriepBble 3amada 00 OTBHICKAHUM MOIYJIS KOHEYHOW
CKOPOCTH V PaKeThl, Macca KOTOPOil M3MEHWIIACh OT 3HAYCHHS /M 10 BEIMYHHBI m, Oblia

pemieHa pyccKuM  yd€HBIM, TNHOHEpOM KocMoHaBTHKH K.J. IlmonmkoBckuMm. ['paduk
3aBUCHMOCTH, MIDTIOCTPHPYIOIICH MOTydeHHYI0 UM (opMyITy, TIOKa3aH Ha PHCYHKE.

v, KM/C

3

L

0 2 4 6 8 my/m
Rasucumocmo MO()y]lﬂ KOHeYHOu CKopocmu v pakeniol on U3MeHEeHUs eé maccul

W3 rpaduka BuaHO, 4TO mHOJdydeHHass L{MOIKOBCKMM 3aKOHOMEPHOCTb MOXET OBITH
KpaTko copMyarpoBaHa CIEIYIOUIMM 00pa3oM: €cii CKOPOCTh MCTEUCHMs Ta30B U3 COILIA
JIBUTATENs MMOCTOSHHA, TO TPH YMEHBIIEHUH MacChl PAaKeThl B F€OMETPHUYECKOIN MPOTpecCuu
MOJyJib CKOPOCTH pakeThl BO3pacTaeT B apU(PMETHUECKOW mporpeccuu. MHbIMU clioBamH,

€ClIM IIPU YMEHBLIEHHH Macchl pakeTbl B 2 paza ( =0 2) MOAyJb CKOPOCTH PaKeThI
m

m
yBeIMuuBaercs Ha | KM/c, TO IpH yMEHbILIEHUH MAacChl PakeTsl B 4 pasa ( =0 4) Moaynb
m

CKOPOCTH pakeTsl BO3pacTEéT emé Ha 1 km/c. M3-3a Takoi 3aKOHOMEPHOCTH Pa3TOH PAKETHI 10
BBICOKOH CKOPOCTH TpeOyeT OYeHb OOJIBIIOTO pacxo1a TOIINBA.

© MHOO 20121
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17 | MozyJib peakTHBHOM CHIIBI 3aBUCHT
1) TONBKO OT CKOPOCTHM UCTEUEHHUS ra30B U3 COILIA ABHUIaTeIs
2) TOIBKO OT CKOPOCTH pacxoa TOILIMBA

3) OT CKOpPOCTH WMCTEYEHHs Ta30B W3 COIUIA JBUTATEIsI U OT CKOPOCTH pacxolna
TOILUIMBA

4) OT HAITpaBJICHUA UCTCUCHUA ra3oBou CTPYH U3 COIlJIa ABUTaATCIIA

18 | Pakera HavanpHOM Maccoi 800 T, cTapTOBAB M3 HEMOJABHKHOTO MOJOXKEHUS, COXKIIIA
MOJIOBUHY TOIIMBA, B PE3ysbTaTe 4ero € ObLla JOCTHTHYTa CKOPOCTH 2,5 KM/C.
Yemy OyneT paBHa Macca pakeThl B MOMEHT, KOTJa €€ CKOPOCTh JIOCTUTHET 3HAYCHUS
7,5 km/c?

1) 400 T 2) 300 3) 200 T 4) 100 T

IlIpu evinonnenuu 3aoanusa 19 c pazeépuymovim omeemom ucnoav3yiime OmOeabHbll
aucm. 3anuwiume CHAYANA HOMeEP 3A40aHUA, a 3amem omeem Ha Hez2o. Ilonnwviit omeem
0071)4ceH BKNIOUAMb He MOJIbKO OMEem HA 80NPOC, HO U €20 PA36EPHYMIOE, TOZUUECKU
ceésA3anHOe 000CHOBaHUe.

19 | PakerHplii nBurartens BbIOpachlBa€T W3 COIIA Ta3bl CO CKOPOCThIO 3 KM/C
OTHOCHUTEIHHO pakeThl. MOXHO I MPU IMOMOIIH 3TOTO JIBUTATENsl pa30THATH PaKETy
JIO CKOPOCTH 8 KM/C OTHOCUTENIBHO cTapToBOro croyia? OTBET MOSICHUTE.

Yacrp 2

Ilpu evinonnenuu 3adanuii ¢ Kpamxum omeemom (3adanus 12-14) neodxooumo
3anucams Omeem 6 yKa3aHHoM 6 meKcme 3a0anus mecme.

20 | Baosb ropu30OHTAIBHOM TOPOTU JBIKYTCS aBTOMAIIMHA, BEIOCHIICAUCT M IEIIEXO0]
(cm. pucyHok). Hanpasienue ocu Ox yKa3aHO Ha PUCYHKE.

72 kmla
—_—

18 kM

4.5 kmly

0 x

YCcTaHOBUTE COOTBETCTBUE MEXAY CKOPOCTSMU [IBIKEHHS Tel M rpaduKamu
3aBUCUMOCTH MPOEKIMHM CKOPOCTH UX JABHKEHUSI HAa 0cb OX OT BPEMEHM: K KaXKIOMY
9JIEMEHTY TEepPBOr0 CTONOLA MOIOEpPUTE COOTBETCTBYIOUIMK 3JE€MEHT M3 BTOPOIO H
BHECHTE B CTPOKY OTBETOB BbIOpaHHBIE IH(PBHI MO COOTBETCTBYIOIIMMHU OYKBaMHU.
Ludpst B 0TBETE MOTYT MTOBTOPSTHCSL.

© MHOO 20121
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CKOPOCTH
JABUKEHUSA TEJ

A) aBTOMAIINHBI
B) Benocunenucra
B) nemexona

OTBerT: |

© MHOO 20121

T'PA®UKH 3ABUCUMOCTEN MPOEKIINA
CKOPOCTH OT BPEMEHU

1) v, Ml

20

ol
2) v,.wmk

3) v, Ml

4) v wk

5) v.,wic

Ouzuka 9 kinace Bapuanr 1 14

21 | Ha pucyHke m3o0pakeHa cxema S3JCKTPHUCCKON ICMH, BKJIFOYAIOIICH HCTOYHHK

MOCTOSTHHOTO HampspkeHuss U, Tpu pesuctopa comnpoTuBieHussMH R, 2R, 3R u
Koy K.

Omnpenenure, Kak M3MEHSIOTCS IPU 3aMBIKAaHUM KIIo4ya Clefylolue (Qpu3nyeckue
BEJIMYMHBL CHJIA TOKA, NMPOTEKAOLIEro 4epe3 CONPOTHBIEHUE 2R; HampsiKeHHE
MEXIy TOUKaMu A U B; o011iee IIeKTPUIecKoe COTPOTUBIICHUE LIETIH.

JIist KaXkI0¥ BETTMYMHBI OTIPENICIIATE COOTBETCTBYIONINN XapaKTep N3MCHCHHUS:

1) yBenuumnBaercs;

2) yMeHblIaeTcs;

3) He U3MEHSICTCS.

3anumuTe B CTPOKY OTBETOB BBIOpaHHBIE LUGPBI A KaXKIOH (HDU3MUECKOi
BEJIMYHHBI [10]] COOTBETCTBYIOIMMHU OykBamu. L{ndpbl B 0TBETE MOTYT OBTOPSITHCS.

OUINYECKHUE BEJNYNHbI UX UISMEHEHUE

A) cwla TOKa, MPOTEKAIOIIEro Yepe3 CONpPOTUBIICHUE 2R 1) yBennumBaeTcs

B) nanpspxenune Mexy Toukamu A u B 2) yMEHBIIAETCs
B) olmiee arekTpruecKoe CONpOTHBIICHHUE 1IN 3) He u3MeHsercs
A b B
OTBerT: |: y ;s
© MHOO 2012 1
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E Ha pucynke nzo0pakeHbl TOHKasi coOuparolasl JinH3a, €€ IJlaBHas ONTHYecKas OCb E YyeHuK NpoBEN HKCIEPUMEHT [0 M3YUYEHHUIO BBITAJIKHUBAIOLIEH Cuiibl. 1 3TOro oH
0O', poxycel nuu3sl F u cBersimiasics Touka S. UCIIOJIB30BaJl TOYHBIA JMHAMOMETp, CTaKaH, TPU Ppa3IM4HbIe XHIKOCTH: BOAY,
KEPOCHUH U TIUIEPHUH — U CIUIOLIHOM KyOuK ¢ pedbpoM a = 5 cm. [TorpeimHocTs mKkast

muHamoMetpa pasHa 0,01 H. Kaxnaslii pa3 ydeHUK MOABEMIMBAN K JUHAMOMETPY

¢ R S I A KyOWK | ITOTPY’aJl €r0 B )KUAKOCTh POBHO Ha TMOJOBUHY 00BbEMA.
NN EEEEEEEEEE Pe3ynbTarhl  OKCIEPUMEHTANBHBIX  W3MEPEHMU  NpPEJCTaBlieHbl Ha  rpaduke
: ; 3aBUCHMOCTH [TOKa3aHUI JIMHAMOMETPA OT IJIOTHOCTH p JKUJKOCTH.
0 S 0]
11 +F.H
3 :
Ucrone3ysi pUCYHOK, BBIOEpUTE W3 TMPEIJIOKEHHOTO TIIEPEUHsT 06a BEPHBIX 5 5
YTBEPXKACHUS. YKaKHUTE NX HOMEpA. - -
1) UsoGpaxenue S'cersiuieiicss Touku S OyAeT HAXOAUTHCS HA 2 KIETOYKH BBILIE I
IJIABHOM ONTHYECKOM OCH M Ha 3 KJICTOUKH IPaBee JTUH3HI. ] j
2) Ecnu mepeMecTHTh CBETSIIYIOCS TOYKY IO TOPU3OHTAIM Ha | KIETOYKY
BIIPaBO, TO M300pakeHHE 3TOM TOUKH CMECTHTCS TAKXKE 10 TOPU3OHTAIN Ha L] ..
1 KJIE€TOUKY BJIEBO. 0 500 1000 1500 o gkr/w?
3) M3o0pakeHne CBETSIIEHCS TOYKM OyJeT HaXOAWThCS HUXKE TJaBHOU
ONTHUYECKOM OCH U CIIpaBa OT JIMH3BI. Kakwue yTBepkIeHHs COOTBETCTBYIOT pe3ysIbTaTaM MPOBEIEHHBIX KCIICPUMEHTOB?
4) V300paskeHne CBETAIEHCS TOUKH OyeT HAXOAUTHCA Aalblle OT IIABHOM W3 npesioskeHHOTO MTepeyHs yTBEPIKICHUH BBIOCPUTE 06a TIPABUIIBHBIX. Y KAXKHUTE UX
ONTUYECKOHW OCH, YEM Cama TOYKa, TOJBKO B TOM CIydae, €CIIM CBETAMIAACS HOMCDA.
TOYKa OyZeT HaXOJHUThCS JIEBEE, YEM JBOHHOE (POKYCHOE PACCTOSHHE. 1) Ilpu yBenuveHUH IUIOTHOCTH KHUIAKOCTH BBITAIKUBAIOIIAS CHJIA, TEHCTBYOLIAs
5) Ecnu nepeMecTUTh CBETALIYIOCS TOUKYy Ha 1 KIETOYKy BIIEBO, TO €€ Ha KYOHK, yBEITHINBACTCAL.

2) HpH YMCEHBIICHUN TIJIOTHOCTHU BEIIECTBA KY6I/IKa BbITAJIKHMBaromasa cuia,
HeﬁCTBYIOHlaﬂ Ha HETO, YMCHbIIACTCHA.

3) InoTHOCTH MaTepuana KyOuKa IpUMepHO paBHa 2400 Kr/vo.

4) BorTajkuBaromas cuia, JACHCTBYONIas Ha KyOWK, HEe 3aBUCHUT OT IIyOWHBI
MOTPY>KCHHS KyOHKa.

5) BerrankuBaromias cuia, JIEHCTBYION[as HAa KyOHK, 3aBHCHT TOJIBKO OT
TUTOTHOCTH JKUAKOCTH M IUIOTHOCTH KyOHKa.

OT1BeT:

© MHOO 20121 © MHOO 20121
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Yacrs 3.

Jna omeema na 3adanus uwacmu 3 Badanus 24-27) ucnonvsyiime omoeabHuli JUCH.
3anuwiume cnauana Homep 3adanus, a 3amem omeem Ha He2o. Omeemvl 3anucvléaiime
uémko u pazoopuueo.

Hcnonp3ys mTaTtiB J1abOpaTOpHBIN ¢ My(TOH M JAmNKo#, MpyXWHY, TPy3 MAacCOH
(100 £ 2)r, nuneiiky mmmHoi 300 MM € MUIUTMMETPOBBIMH JEJICHUSMH, cOOepUTe
YCTaHOBKY JUIS ONpeAeTeHHs XKECTKOCTH NpYXUHEI. [loaBeckTe MpyXUHY 32 OAUH W3
KOHIIOB K ITaTHWBy. [IpukpennB kK CBOOOAHOMY KOHITy HPYXHHBI TPy3, H3MEphTE
YIUTMHEHHE TIPYKUHEI

B 0Giranke OTBETOB:
1) cnenaiite pUCYHOK SKCIIEPUMEHTAILHOM YCTaHOBKH,

2) zanmmmTe GOpMYITy AJISE ONPEAEIICHHUSI CUITbI YIIPYTOCTH;

3) 3anuimTe yCIoBrE PABHOBECHS IPy3a Ha MPYyXKUHE;

4) n3mepbTe yUTHHEHHE MPYKUHBI [0CIIe IPUKPETUICHHS K Hell rpy3a U 3alluILIHuTe
U3MEPEHHYIO BEIUYMHY;

5) onpenenute KECTKOCTD MPY>KUHBI U OLIEHUTE MOTPEIIHOCT €€ U3MEPEHHUSI.

3aoanue 25 npedocmagnaem coboii 6onpoc, HaA KOMOPbLL HEOOXO0UMO OAMb NUCLMEHHbLI
omeem. Ilonnviii omeem 00/13icen cooeprcamsb He MOIbKO Omeem HA 60nPoc, HO U €20
Pazeépuymoe, 102udeCcKu C6A3aHHOE 000CHOGaANHUE

[Ipsimas pelika ocBemiaercss COJHEUHBIMU JyyaMmH. 1Ipu 3TOM Ha BEpTHKaJIbHOM CTEHE
BUIHA €€ TeHb. MOXKeT NI JIMHEHHBI pa3Mep TEHH OBITH OOJNbINE, YeM IHHEWHBIH
pa3mep peiikn? OTBET MOSCHATE U IPOMILTIOCTPUPYHTE PUCYHKOM.

Jna 3a0anuii 26—-27 nHeobxo0umo 3anucamv nOAHOE peuienHue, 6KIIOUAIOU{ee 3ARUCH
Kpamkozo ycnosus 3aoauu (/Jano), 3anuce popmyn, npumenenue Komopvix HeooXo00uMo u
0ocmamouno 073 peuwleHus 3a0auu, a4 MaKdyce MameMmamuyecKkue npeoopazoeanus u
pacuémol, npueoOAUUE K HUCT0B0MY ONBENY.

CrutomrHolt kyOuk ¢ pebpom a = 10 cm mmaBaer B cocyne ¢ e
’KUJIKOCTBIO, IUIOTHOCTH KOTOpoi paBHa pPq= 800 kr/ m°, =
norpyxasice B He€ Ha h = 8 cM (npu mI1aBaHUK BEpXHsisl IPaHb &}
KyOHKa mapajuielibHa MOBEPXHOCTH KHUAKOCTH). DTOT XKe KyOuK
MOXKHO YpPaBHOBECHTb Ha JErKOM peldare (CM PHCYHOK),
NPHUKJIAABIBAsE K HUTH, IPUKPEIIEHHON K 0CH 0JI0Ka, BEPTHKAIBHO HAIPABICHHYIO CHITY
F. Onpenenute Moayns 3Toi cuibl F

© MHOO 2012r.
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OnexTpuueckass LeMb COCTOMT M3 COEAMHEHHBIX IIOCIENOBATEIBHO HCTOYHUKA
IOCTOSHHOTO HAIPSKEHUsS, MIEaIbHONO aMIepMeTrpa U JUIMHHOM OJHOPOJHOHI
TIPOBOJIOKH MTOCTOSTHHOTO ceueHus. [Ipu 3ToM aMIepMeTp MOKa3sIBaeT TOK CHIION | ;.

U
3Ty JK€ TIPOBOJIOKY CKJIAABIBAKOT B BHUAC MPABUJIBHOTO IIATHYTOJIbHHKAa W CHOBa
BKJIIOYAIOT B TY K€ LENb TaK, KaK IOKa3aHO Ha PUCYHKE. HpI/I TaKOM ITOJKITHOYCHUHN

aMITepMeTp TTOKa3bIBAET TOK CHIIOH |

Iy
Haiinute oTHOIIEHUE IOKAa3aHUM aMIIepMeTpa 7, B TIEPBOM M BO BTOPOM CIydasx
2

© MHOO 2012r.
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HNHCTpYKIHS M0 BHINOJHEHHIO Pa00THhI

Ha BbInonHeHMe 3K3aMeHAMOHHON paboThl 1o ¢usuke oTBogurcs 3 yaca (180 MuHyT).
Pabora coctouT n3 3 4acTel, BKIIFOUAIONIHNX B ceOs 27 3a1aHuil.

Yactb 1 comeprxut 19 3amannit (1-19).K kaxmomy u3 nepBbix 18 3amaHuii MpUBOIUTCS
YeThIpe BapHaHTa OTBETA, M3 KOTOPBIX TOJNBKO OJWH BepHBIi [IpH BBIMONHEHUH 3THUX 3aJaHHi
yactu 1 06BeinTe KPY>KKOM HOMEp BEIOPaHHOTO OTBETa B HK3aMeHalMOHHO# pabote. Ecnu Bor
o0BeNM HE TOT HOMEP, TO 3aUePKHUTE 3TOT OOBEIEHHBII HOMED KPECTUKOM, a 3aTeM 0OBeanTe
HOMep HoBoro oTBeTa. OTBeT Ha 3afaHue 19uactu 1 3annchIBaeTCs Ha OTCIBHOM JIHCTE

Yacte 2 comeput 4 3amanus ¢ KpatkuM oTBeToM (20—23).1Ipy BBINOJHEHUH 3aJaHMi
YyacTh 2 OTBET 3aMKCHIBAETCS B AK3aMEHAI[MOHHON paboTe B OTBEAEHHOM s 3TOro Mmecte. B
ClTyJae 3aIliiCH HeBepHOTO OTBETa 3aUePKHHTE ero U 3aIlHIINTe PSIOM HOBBIH

Yacte 3 comepxur 4 3ananus (24—27),Ha KOTOpbIE CIEAyeT IaTh Pa3BEPHYTHIA OTBET
OTBeThl Ha 3aJaHMsl 4YacTH 3 3alUCBIBAIOTCS HA OTAEIBHOM JucTe. 3amadue 24
IKCIIEPUMEHTANBHOE, ¥ JJIsI €r0 BBIMOIHEHHUS HEOOXOAUMO BOCIIOJIB30BAThCS J1A00PATOPHBIM
obopynoBaHreM

[pu BBIYMCICHHUSX PA3PELLIACTCS UCIIOIb30BATh HEPOTPAMMHUPYEMBbIH KAIBKYISATOP

Ilpu BeIONHEHWH 3amaHuii Bl MoxxeTe MONB30BaThesl depHOBHKOM. Obpammaem Bare
BHUMaHHE Ha TO, YTO 3aIllUCH B YUePHOBUKE He OyIyT YUUTHIBATHCS MPU OLEHUBAHUH pabOTHI.

CoBeTyeM BBIMOJHSTH 3aJaHKsi B TOM TIOpSIKE, B KOTOPOM OHHU JaHbl. JIJi1 3KOHOMHH
BpPEeMEHH MpOITyCKalTe 3aJaHue, KOTOpoe He yHaéTcs BBINOIHUTH Cpasy, W MepexOIuTe K
crenyromemy. Eciau mocne BoimonHeHus Beel paboter y Bac ocranercst Bpemsi, Ber cmoxete
BEPHYTHCS K MIPOIYIIIEHHBIM 38 JaHUSIM.

Bannel, monmyuennsle Bamu 3a BbIMONMHEHHBIE 3agaHusi, cymmupyrorcs. llocrapaiitecs
BBITIOJIHUTH KaK MOXKHO OOJIbIIIE 3aJaHuii 1 HAOpaTh HaOOIbIIIee KOIMIECTBO OAILIOB.

Kenaem ycnexal

© MHOO 2012r
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Huxe OPUBEACHBI CIIPABOYHBIC JAHHBIC, KOTOPBIEC MOTYT HOHaI[O6I/ITLC$[ Bam

MIPY BBITIOJTHEHUH PaOOTHI.

JecATHYHBIE IPHCTABKHU

HaunmenoBanue O0o3HaueHuE MHOXUTEND
rura I 109
Mera M 106
KHJIO K 103
TeKTO r 102
CaHTHU C 102
MUJLIA M 1073
MHUKpPO MK 1076
HaAHO H 1079
KoHcTaHThI

M

YCKOpeHue cBOOOTHOTO MajicHus Ha 3emiie g=10 c_2
11 H- M2
TPaBUTAIMOHHAS TIOCTOSTHHAS G=6,7-10 5
KT
s M

CKOPOCTb CBETA B BAKyyMe c=3-10 ;

3JIEMEHTApHBIN JIEKTPUICCKUN 3apsif

e=1,6-10"Kn

© MHOO 20121
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IlnoTHOCTH
KT KT
OeH3uH 710 w3 npesecuna (cocua) | 400 w2
KT KT
800 — 900 —
CIUPT B napapuH e
KT KT
KepPOCUH 800 v nén 900 e
KT KT
MacJIO MaIlIuHHOE 900 ; AUTIOMUAHNN 2700 F
KT KT
BOJIA 1000 F Mpamop 2700 F
KT KT
MOJIOKO I[E€JIbHOE 1030 F LUHK 7100 F
KT KT
BOJIa MOpCKast 1030 v CTalIb, JKEJIE30 7800 e
KT KT
TITHIIEPHH 1260 —3 MeJIb 8900—3
M M
KT KT
© MHOO 20121
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YaeanHast
) Tix TEeIUIoTa ¢ JiKk
TerIoéMKocTh Bojbl | 4200 ——— napooOpa3oBaHust 2,3-10°0 —
KT - BOIIBI KT
) Tix TEeIIoTa Tk
TeroémMkocTh crupra| 2400 ——— napooOpa3oBaHust 9,0-10° ==
KT cnpra KT
) JDK TEIUIOTA TUIABICHUS 4 Ik
TemIOEMKOCTh Jibaa | 2100 ——— 2,5-10" 22
kr- C CBUHIIA KT
TEIJI0OEMKOCTh 920 IS TEIIOTA IIABIEHUS | 7 ¢ 14 JOx
AITFOMUHUS kr - ° CcTau ’ KT
) JIES TEIUIOTA [IABIEHHUS 4 ok
temtoéMkocth crann | 500 ———— 5,9-10" —
kr- C 0JIOBa KI'
) IES TEIIOTA MIABIEHHUA 5 ok
TeroémMkocTh uHKa | 400 ——— 3,3-10° ——
KT - JbJla KT
.. K TENJI0Ta CrOPaHUs K
teroémkocts meau | 400 I[—O p 2,9- 10/ Hox
KT - C Cl'[I/IpTa KT
K K
TeroéMKocTh onosa | 230 I[—o TerioTa Cropatus 4,610 AN
KT - KEepOCHHA KT
TEIIOEMKOCTD 130 IES TEIIOTa CrOPAHUS 4.6-107 oK
CBHHIIA KT - ° OcH3MHA ’ KT
TEII08MKOCTD 420 K
OpoH3BI kr - °C
TemmnepaTypa nJiaBJjieHus TemmnepaTypa KUIIEHHSI
CBHHILIA 327 °C BOJbI 100 °C
0JI0Ba 232 °C crmpra 78 °C
JIbJA 0°C
2
YaeabHoe 3JIeKTPpHYECKOE CONPOTHBJIEHHE, (ipm 20 °C)
cepedpo 0,016 HUKEIINH 0,4
MeJlb 0,017 HUXPOM (CTIIIaB) 1,1
AJIIOMUHUH 0,028 dexpanb 1,2
JKENe30 0,10

HopmaJjbHble yc10BuUsi: TaBlIeHUE 10° [Ta, Temneparypa 0 °C.

© MHOO 20121
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Yacts 1

Ilpu evinonnenuu 3adanuil ¢ evioopom omeema (I1-11) o6eedume Kpyrckom Homep
npasuIbHOZ0 OMEema 6 IK3AMEHAUUOHHOU padome.

Ha pucynke npezcraBieH rpapuk 3aBUCHMOCTH KOOPJMHATBI X Tea OT BPEMCHH [,
Ha xakmx ydacTkax 3TO TeJlO [BUTalOCh PABHOMEPHO C OTJIMYHON OT HyJs

CKOPOCTBIO?

X, M B J

20,
A
10— /
0 3
N 4/
-10 M, / he
1) va ABu CD 2) va BCu DE

3) toneko na BC 4) Tonbko Ha DE

Ha riagxoM ropusoHTaIbHOM CTOJIE MOKOATCS [Ba Teia — Teso 1 u teno 2. Ha oba
STHX Tella MOOYePEIHO ACHCTBYET OHA M Ta e TOpH3OHTaNbHAs chma F. Temo 1,
UMeloIee Maccy 2 KT, B pe3yjbTaTe JCHCTBHS ATOW CHIIBI NMPHOOPENo yCKOpPEHHE,

paBHOE IO MOIYJIIO 4 m/c?. Haiigure Maccy Tela 2, €CIU OHO B pe3ysbTare

BO3JICHCTBHS CHUIBI ' IIPHOGPEIIO yCKOPEHHE, PABHOE 110 MOYIIO 8 m/c?
1) 0,5 kr 2) 1kr 3) 2kr 4) 4 xr

3 | Kakas u3 HWKCIICPCYNCIICHHBIX CUJI HC MOXCT OBITh O0OBICHEHA QJICKTPOMAriuTHBIM
B3aMMO/ICICTBUEM aTOMOB U MOJICKYJ BEIICCTBA APYT C ,ZlDYI‘OM?

1) cuna ynpyroctu

2) cwia TpeHUs

3) cuia peaxiu MOBEPXHOCTH

4) cuna nputsokeHus 3emun K ContHIly

© MHOO 20121
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4 | B cucreme O0510KOB, TIOKa3aHHOH Ha pPHCYHKE, OJIOKM W HHTH JETKHE, TPEHHE 8 | Ha pucynke npencraBieHs! rpaduKy 3aBUCUMOCTH TEMIIEPATYPHI { OT BPEMEHH T IS
npeneOpexnumMo Mano. Kakol BEIMTpHIII B CHIIE Aa€T 3Ta cUcTeMa O0JI0KOB? TpEX TBEPIBIX TEJN OJMHAKOBOM Macchl: M3 OpOH3BI, M3 OJIOBA W CcTamu. Tena
HArpeBaloT Ha OJMHAKOBBIX ropenkax. Ompenenute, Kakoi rpaduk COOTBETCTBYET
HAarpeBaHuIO Tella U3 OPOH3bI, KAKOW — U3 0JIOBA, a KAKOW — U3 CTalIH.
1,°C

(S

1) B2 pa3a 2) B3 paza 1
3) B4 pasa 4) He Na€T BRIUIPBILIA

0 T, MHH

1) 1 - 6ponsa, 2 — onoBo, 3 — cranb

5 | Ha xoHIIax KOpOMBICIIa PABHOIUIEYMX BECOB IOJBEIICHBI /IBa OJHOPOJHBIX HIAPUKA.
OpauH mapuk cuenaH u3 napaduHa, a JIpyrol — u3 amoMmuHuUSA. Becbl HaxomsaTcs

B paBHOBecHH. UTO Mpou30HAET ¢ paBHOBECHEM BECOB, €CIIM 00a IIapuKa MMOJHOCTHIO 3) 1 - crans, 2 — Gponsa, 3 — 0110BO
IOTPY3UTH B CIIUPT? 4) 1 - cramn, 2 — 0110BO, 3 — GpoH3a

1) paBHOBecHE BECOB HAPYIIUTCS — OMYCTUTCS IIAPHK, CACTAHHBIN 13 ATFOMUHUSI

2) 1 - onoBo, 2 — OpoH3a, 3 — cTajb

. 9 | Ha pucyHke mpeicTaBieH rpaduK 3aBHCHUMOCTH TEMIIEPATypbl ! METaNIMYeCKON
2) paBHOBECHE BECOB HAPYWIMTCS — OMYCTHTCS APHK, C/IeNaHHbli 13 napaduHa 0oNBaHKH, NMOMEIIEHHON B AJIEKTPONEYb, OT BpPeMEHH T. MOIIHOCTh JIEKTPONEUH
MOCTOSIHHA W paBHa 2,5 kBT, yjenpHas TeIuioTa IUIABICHHS MeTauia OOJIBAHKH

4) 66 25 xJlx/xr. Uemy paBHa mMacca GonBaHkU? CuMTaiiTe, 9YTO BCS TEIUIOTA JIEKTPONCUH
BECHI OCTAHYTCsI B pAaBHOBECHH, TaK KaK IIAPUKH UMEIOT OJTUHAKOBBIE 0OBEMBI WIET Ha HATpEBAHHE GONBAHKH.

3) BCCBI OCTAaHYTCA B paBHOBCCHH, TaK KaK MAaCChl IapHUKOB OJJMHAKOBbI

1.°C

6 . N .
:I Bpycox wmaccoii 200r, mnNOABEHICHHBIM Ha JIETKOH MPYXKUHKE, TOJHUMAIOT

BEPTHKAIBHO BBEPX C YCKOPEHHEM, PABHBIM 10 MOZY/0 0,5 M/c? M HAIPABJICHHBIM

BBepX. MO/TyJIb CUITBI YIPYTOCTH MPY>KUHKU PABEH

0 =
1) 2,1H 2) 2H 3) 1.9H 4) 0,1H 5 1015 2025 30 ¢ mun
1) 2 xr 2)2r 3) 150 kr 4) 120 xr
7 | Manbuuk moaHEC CHU3Y PYKY K «IOJOLIBE» HAarpeToro yTIora, He Kacasch €€, u E Mesxy ByMs BEPTHKANbHO ~PacIIONOMKEHHBIMH PasHOMMEHHO  3apSDKCHHBIMH
° ° TUTACTHHAMY YACPKUBAIOT OTPHUIATEIIEHO 3aPSUKEHHBIN THKEMBINA IIAPHUK, KOTOPBIH

OLIYTHJI UAYIIUH OT yTrora skap. Kakum cmoco6oM B OCHOBHOM MPOMCXOAUT MPOLIECC

TIepe/IauH TEMIOTI OT YTIOTA K PyKe? 3aTeM OTITyCKaloT. B kakoMm HampaBieHUH HAYHET ABUTAThCS MAPUK?

+
. 4 1 |
1) nyTéMm TEemIonpoBOIHOCTU * g
2 . +| £y,
) IyTEM KOHBEKIIUHU &
+

3) myTéMm U3nydeHus

4) myTEéM TETUIONPOBOTHOCTH ¥ KOHBEKIIUN
11 2) 2 3)3 4) 4

© MHOO 20121 © MHOO 20121
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11 | Ha ArarpaMmmax H306pa)i(eHI)I 3HA4YCHHUA JJIMHBI In miomaau nonepeyHoro CEYCHUs1 S
ABYX HNWIMHAPHUYCCKUX MCIHBIX IPOBOJHHUKOB 1 u 2. CpaBHI/ITe DJICKTPHUYECCKHC

COINPOTHUBIICHUS R1 u R2 3TUX IPOBOJHUKOB.

lm S, mm?
2.0
1,5
1.0
0.5

0

O B N

2 2
MPOBOAHMKI NPOBOIHHKH
3R,
1) R, =3R, 2) R/ =R, 3) Rj=—+ 4) R =4R,

12 | K roxHOMY nOIIOCY IIOJIOCOBOIO MarHuTa IIOAHOCAT MAaJIEHbKYIO MAarHUTHYIO

CTPEJKYy. YKaXXHTE€ PHCYHOK, Ha KOTOPOM IIPABWIJIBHO ITOKa3aHO YCTAHOBUBIIEECH

MOJIOKEHUE MarHUTHOM CTPCIIKHU.

N 5 - N 5 N S
[ - [ - -
S
11 2) 2 3)3 4) 4
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13 | I3 Bo3ayxa Ha MOBEPXHOCTb COJISHOI'O pacTBopa majaer jyd cBeTa. Ilox cioem
pacTBopa pacrosiaraercst cTeksio. M3BecTHO, 4TO MOKa3aTesb MPEeJOMIIEHHUsS CTEeKa
Oonble TOKazaTens MpeJoMIIeHUs pacTBopa. Ha KakoM pUCYHKE IpaBUIBHO
1300paKEH X0/ CBETOBOI'O Jiyya?

f BO3AYX

BO3OYX

S B e
— -t __pactBop __pacTBop
= o J =
&7 CTEKII0 £ CTEKN0

BO3AYX BOFIYX

D1 2) 2 3)3 4) 4

6 0m

1) 0,5A 2) 1A 3)2A 4) 36 A

15 | DIEeKTpUUECKUM TOKOM HAa3bIBACTCS YIOPSIIOUYCHHOE ABMKCHUIE

1) TOIBKO BJIEKTPOHOB 2) TOJILKO IIPOTOHOB

3) TOJBKO MOHOB 4) 1r00BIX 3apsHKEHHBIX YaCTHIL

16 | Kakoii(-ue) u3 omnbitoB Bbl mnpemioxkunu Obl MPOBECTH, 4YTOOBI J0Ka3aTh, YTO
COIMPOTHUBIICHHUE [TUIUHPUICCKON TTPOBOJIOKHU 3aBUCHUT OT €€ JITUHBI?
A. TlokazaTh, YTO CONPOTHBIICHHE IPOBOJOKA H3MEHHUTCS, €CIH CIOXHTh €&
OTI0JIaM, pa3pe3arhb, 3aUUCTUTh U COSJUHUTD KOHIIBI.
B. [TokasaTh, 4TO COMPOTHBIICHHE IPOBOJOKHA H3MEHHUTCS, €CIH OT Heé O0Tpe3aTh
MOJIOBUHY JTHHEI.

1) ToipkO A 2) tonbko b 3)uA,ub 4) nu A, Hu b
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IIpouumaiime mexcm u evinonnume 3aoanus 17-19.

PeakTHBHOE IBHIKEHHE

PeakTuBHBIM Ha3bIBAa€TCsA JBUXKEHUE, KOTOPOE IPOUCXOOUT IO AEUCTBHEM CUIIBI
peakuuu, [JeHCTBYIOIEH Ha JBIDKYLIEECs TEI0 CO CTOPOHBl CTPYHM  BEILIECTBA,
BBIOpachIBACMOro M3 ABHTaTels. [OSICHUTH NPHHIMNII PEaKTHBHOTO ABIKCHHUS MOXHO Ha
IIPUMEPE JIBUKEHUS PAKETHI.

Ilycte B nBHTaTene, yCTaHOBICHHOM Ha PAKeTe, MPOUCXOAWUT CTOpaHWE TOIUIMBA, U
HOPOJYKThl TOPEHUs! (IOpsiuMe rasbl) MOJ BBICOKUM [JABIEHHEM BbIOPACBHIBAIOTCS M3 COILIA
asurarens. Ha xaskayro MOpPLMIO ra3oB, BbIOPOLIEHHBIX U3 COILIA, CO CTOPOHBI JBUraTels
JIECTBYeT HEKOTOpas Cujla, KOTOpas IPUBOAMT OJTy IOPLMIO ra3a B IBHIKCHHE.
B cooTtBeTcTBUM C TpeThUM 3aKOHOM HbBIOTOHA, Ha ABUTATENIb CO CTOPOHBI BEIOPACHIBAEMBIX
ra3oB JEHCTBYET CHUJIA, TaKas K€ [0 MOAYJIO U IIPOTHBOIONOKHAS IO HAIpaBJIEHUIO. JTa
cuia HasbiBaeTcs peaktuBHOW. Ilojm e€ neiicTBueM pakera mnpuoOpeTaeT YCKOpPEHHUE U
pasroHSeTCST B HAMPABICHUH, NPOTHBOIOIOKHOM HAMPABICHUIO BBIOPACHIBAHMS Ta30B.
Monyns F peakTHBHOW CHIIBI MOXKET OBITh BBIYMCIICH IPU MOMOIIM TPOCTOH (HOPMYIIBI:
F = uu, rme u — MOZynb CKOPOCTH HCTEUCHHMS Ta30B M3 COIUIA JBHUTATENST OTHOCHTEIHLHO
DakeTbl, a [ — CKOPOCTh pacxoja TOILIMBa (Macca BEILECTBa, BEIOPACHIBAEMOIO JIBUTATENIEM
B CIUHUIly BpEMEHM, H3MepseTcs B Kr/c). HampaBneHa peakTuBHas CHJIa BCeraa
B HallpaBJICHUHU, IIPOTUBOIIOJIOKHOM HAIpaBJICHUIO MCTEUYEHHs Ta30Bod cTpyu. PeakTuBHOE
JBIDKCHUE TAKXKE MOXKHO OOBSICHUTD M IIPH ITOMOIIN 3aKOHA COXPAHECHUS UMITYJIbCA.

[TpuHIMI pEeaKkTUBHOTO OBMKEHMs LIMPOKO UCIONb3yeTcs B TexHUKe. Ilomumo paxer
PEaKTUBHBIE IBUTATENU IIPUBOJAT B JABHKEHUE CaMOJIEThl U BoJgHble KaTepa. Ha ocHoBaHuM
3TOr0 MPUHLUIA KOHCTPYUPYIOT pas3/IMuHbIe MIPUCIIOCOONIEHNs] — MOJINUBAIIbHbIE yCTPONCTBA
C BEpTYLIKAMHU, Ha3bIBA€MbIMHM «CETHEPOBBIM» KOJIECOM, WIPYUIKM U T.I. PeakTuBHOE
JIBIJKEHUE BCTpeYaeTcs U B *KHUBOU mpupose. HekoTopble MOpCKHE OpraHu3Mbl (KalbMapsbl,
KapakaTULbI) JIBUTAIOTCS, BHIOpAChIBas MPEIBAPUTEIBHO 3aCOCAHHbIE BHYTpPb ce€0sl MOPLHU
BOJAbl. B KkauecTBe IOOONBITHOIO IMpHUMEpPa U3 MHUpPA PACTEHUH MOXKHO IPHUBECTU Tak
Ha3bIBaeMblil «OemteHsblit orypery. Ilocne co3peBaHMs ceMsH U3 IIOAA 3TOTO PACTEHHS MO
OONBIINM JaBIEHHEM BBIOPACHIBACTCS XUIKOCTb, B PE3yNbTaTe YEr0 OTrypell OTJIeTaeT Ha
HEKOTOPOE PAaCCTOAHUE OT MECTA CBOETO MIPOU3PACTAHUS.

IIpu peakTUBHOM [BU)KEHMM pakeTbl €€ Macca HENPEpbIBHO YMEHBIIAETCA U3-3a
CTOpaHusl TOIUIMBA ¥ BHIOPACHIBAaHUS HApyXXy MpPOAYKTOB cropanus. Ilo »Toif mpuumne
MOJZYJIb YCKOPECHHUS PAaKEThl BCE BPEMsI U3MEHACTCS, & CKOPOCTh PAKETHI HEJTMHEHHO 3aBHCUT
OT Macchl CrOpEBLIEro TOIUIMBA. BrepBble 3agaua 00 OTHICKAHMM MOIYJS KOHEYHOM
CKOPOCTH V paKeThl, Macca KOTOPOH M3MEHHJIACh OT 3HAYEHMs M1 10 BEJIWYUHBI M1, ObLIa

pemieHa pPYCCKMM y4E€HBIM, IoHepoM KocMoHaBTHKH K.J. I{monkoBckmm. ['paduk
3aBUCUMOCTH, UIUTIOCTPUPYIOLIEH OIy4eHHYI0 UM (OpMYIly, IOKa3aH Ha PUCYHKE.

© MHOO 20121

Ousuka 9 kmacc Bapuant 2
v, KM/C

3

-2

0 2 4 6 8 my/m
BCIGMCMMOCmb Manﬂ}l KOH@WHOT/? CKopocmu v paxkenibl Oon U3MeHeHUsl eé maccol

W3 rpaduka BUAHO, 4YTO TONydeHHas [[{MOTKOBCKMM 3aKOHOMEPHOCTH MOXKET OBITh
KpaTko copMynrpoBaHa CIEIYIOUIMM 00pa3oM: €CIIi CKOPOCTh MCTEUCHHS Ta30B M3 COILIA
JIBUTATENIsl MOCTOSIHHA, TO MPH YMEHBIIEHHHA MACChl PAKEThl B TEOMETPUYECKON MPOTrpeccHH
MOJTyJIb CKOPOCTH paKeThl BO3pacTaeT B apU(PpMETHUECKOW mporpeccuu. MHBIMU clioBamu,

m
ecii TpW YMEHBUICHWH MAacchl PakeThl B 2 pasa (—0 = 2) MOIYJIb CKOPOCTH PAaKEThI
m

m
yBEIMYHUBACcTCS HAa 1 KM/C, TO P YMEHBIICHHH MAacChl PakeTHl B 4 pasa (—0 = 4) monyJb
m

CKOPOCTH paKeThl BO3pacTéT emé Ha 1 km/c. M3-3a Takoll 3aKOHOMEPHOCTH Pa3roH PakeThl 10
BBICOKOW CKOPOCTH TpeOyeT OYeHb OOJIBIIOTO PacXoaa TOIUINBA.
17 | PeakTuBHAs cHia HalpaBlieHA
1) B cTOpPOHY MCTEUEHNUS ra30BOI CTPYH U3 COILIA ABUTATEIS

2) MPOTUBOIIOJIOKHO  HAMPaBJIICHUIO HCTCUCHUA ra3oBou CTpyn Hn3 CoIuia
JABHUI'aTCIIsA

3) NepHeHIUKYISIPHO HAIPAaBICHUIO MCTEYCHHWs Ta30BOM CTPyH U3 COILIA
JOBUTATCIIS

4) B HaIlpaBJICHUU CKOPOCTU ABHMIKCHUS PAKCTBI

18 | Pakera nawansHO#t Maccort 160 T, cTapTOBaB M3 HEMOABMIKHOTO ITOJIOKCHUS, COXKIIIA
MOJIOBHHY TOTUTMBA, B PE3yJIbTaTe 4Yero €r ObLIa JIOCTUTHYTa CKOpoCTh 1,5 km/c.
UYemy Oyzner paBHa Macca pakeThl B MOMEHT, KOT/[a €€ CKOPOCTb JIOCTUTHET 3HAYCHHS
6 xm/c?

1) 80T 2) 40T 3) 20T 4) 10T

Ilpu evinonnenuu 3adanusn 19 ¢ pazeépuymeim omeemom UCHObIYIME OMOETbHbLIL
aucm. 3anuwiume cnavana Homep 3a0anus, a 3amem omeem na nezo. Iloanwsiii omeem
00/1ICeH 8KIIOUAMb He MOJIbKO 0MEenm HA 80NPOC, HO U €20 PAa36EPHYmoe, 102U1ecKU
cea3annoe 060cHosanue.

19 | PakerHplii jBHUraTenh BbIOpachlBa€T W3 COIIA Ta3bl CO CKOPOCThIO 2 KM/C
OTHOCHTEIILHO pPakeThl. MOKHO JTU MPU TOMOIIM TOTO IBUTATENS Pa30THATh PAKETY
JIO CKOPOCTH 6 KM/C OTHOCHTEIBHO CTapTOBOTO cTosa? OTBET MOSCHUTE.
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CKOPOCTH T'PA®UKHN 3ABUCUMOCTEN NPOEKIINN
Hacrs 2 JABUKEHUSA TEJ CKOPOCTH OT BPEMEHU
Ilpu evinonnenuu 3ad0anuii ¢ Kpamkum omeemom (3adanus 12-14) neodxodumo A) aBTOMAIINHBI 1) v, ik

3anucamsb omeem 6 YKa3aHHOM 6 meKkcme 3a0anus mecme. B) BEJTOCHIIEINCTA

. 5
20 | Bronp ropu30HTANIBHOM JOPOTH IBHXKYTCSI aBTOMAILIUHA, BEJIOCUIICANUCT M HELIEX0/ B) nemexona
(cMm. pucynok). Hanpasnenue ocu Ox yKa3aHO Ha PUCYHKe.
0 fe
Jowfa 18 e 2) v, wlc
—
5 — 125
o ——
0 fc
- - 3) w.wick
Ly |
YCTaHOBHTE COOTBETCTBHE MEKAY CKOPOCTSIMH JBHJKEHHSI Tel H rpadukamMu 25
3aBUCUMOCTH MPOCKIIMUA CKOPOCTH MX JIBIKCHHS Ha 0Ch OX OT BPEMEHU: K KaXKIOMY
9JIEMEHTY IEPBOrO CTOJOLA MOJOEPUTE COOTBETCTBYIOLIMN 3JEMEHT U3 BTOPOro U B |
BHECHUTE B CTPOKY OTBETOB BbIOpaHHbIE LHU(PHI IOA COOTBETCTBYIOLIMMHU OyKBaMHU. 0 fe
Ludpsl B 0TBETE MOT'YT TOBTOPATHCSL. 4) v, we
e
0 [
=20
5) v..wkid
[
0 e
- 18.75

OtBert: |:
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22 | Ha pucynke m3o0paxxeHbl TOHKasi coOuparolias JuH3a, €€ IrilaBHas ONTHYecKas OCb

21 | Ha pucynke n3o0pakeHa CXeMa JJICKTPHUUYCCKON IIEIH, [
OO', pokycel nuu3sl F u npeamer AB.

BKHIOanOIHeﬁ HUCTOYHHUK IMOCTOSIHHOTO HAIIPSAKCHUSA, TPU
pesuctopa conporusieausamu R, 2R, 3R u wirou K.

OHpeI[eJ'H/ITe, KaK U3MCHAIOTCA ITPU Pa3MbIKaHUU KITHO4Ya
cneqyrompe  (U3NYSCKHE  BENMYHMHBI: CHJAa  TOKA,

.
MPOTEKAOIIEro uepe3 COnpoTHuBieHne 3R; HanpshKeHHe I
MEXIy TouKkaMu 4 1 B; o0Iee 21eKTpUieckoe CONPOTUBICHHE LETIH. 2} . E - o
JI1st Kaskoi BENMMYUHBI ONIPENIEINTE COOTBETCTBYIOUINM XapaKTep N3MEHEHUS: ‘L 7
1) yBenuumuBaercs;
2) yMEHbIIaeTcs; TR
3) He U3MeHseTcsl.
3anummTe B CTPOKY OTBETOB BBIOpAaHHBIC IM(PHI JUIT KaXIOH (U3MIECKON Hcmonp3yss pHUCYHOK, BBIOGpPHUTE W3 MPEAIOKEHHOTO TMEPCUHS 06a BEPHBIX
BEJIMYUHEI IO COOTBETCTBYIONTMMH OyKBaMH. LMpsI B 0TBETE MOTYT MOBTOPSTHCA. YTBEPXKICHUS. YKaXHUTE X HOMEpA.
OU3NYECKUE BEJIMYNHBI WX U3MEHEHME 1) M3o6pakeHue npeaMera yBEIMYEHHOE M HAXOUTCS TPABEe JIMH3bI.
A) cuia TOKa, IPOTEKAIOIIero yepes conporupieHne 3R 1) yBenuduBaeTcs 2) Ecin mepeMecTHTh 5TOT NPEAMET MapajlIeibHo camoMy cebe Ha | KiIeTouky
BJIECBO, TO €r0 H300paKCHHE IEPEeMECTUTCS Ha OJHY KIJICTOUKY BIIPABO
B) manpspkenue mexay toukamu 4 u B 2) yMeHbIIACTCS HapajIenbHo caMoMy cebe.
B) oOuiee 51eKTPUIECKOE COMPOTUBICHAE LIETIH 3) He u3MeHseTC 3) YMmeHblIeHHOE HM300paKEHHE 3TOTO INpPEeIMETa C IOMOIIBI0 JAHHOW JIMH3bI
MOJIyYUTh HEBO3MOXKHO.
A b B 4) Ecnm 3TOT mpeaMeT MepeMECTUTh MapajjieibHO caMoMy cebe Ha 2 KIETOYKU
Otser: BIIPABO, TO U300PaKEHUE ITOTO MpeaMeTa OyIeT MHUMBIM.

5) Eciu maHHBIA MPEAMET PACIIOIIOKHUTE BIOJIb TJIABHON OITHYECKON OCH TaK, 4TO
Touka A OyleT pacnojoXeHa Ha PACCTOSHUM 4 KICTOYKH JIeBee JIMH3bI, TO
M300paXKeHUe ITOro TMpeaAMeTa OyJIEeT PACIOJIOKEHO TAKKE BJOJIb TJIABHON
ONTUYECKOU OCH, IPUUEM €ro JIJTMHA OyIeT paBHa JUIMHE [IPEIMETa.

OTBer: |
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23 | YueHHK NPOBET 3KCIEPUMEHT [0 M3YUEHHIO BBITAJKUBAIOIEH cuibl. [ 3TOro oH
UCIIOJIb30BaJl TOYHBII AMHAMOMETpP, CTAaKaH, TPU PA3IMUYHBIX KyOuka: u3z Qapdopa

(mmotrocTh 2200 Kr/M3 ), ssaTaps (rwiotHocts 1100 Ko/ ) 1 amoMuHUS (TNIOTHOCTH

2700 KF/MS) — Kaxaeld ¢ pedbpom a = 5cM. TlorpemHocTs MIKadbl JAMHAMOMETPA
pasna 0,01 H. Kaxxzaplil pa3 yueHHUK [OJBEIINBaJ K AUHAMOMETPY OUYepeIHON KyOuk
1 TIOTPY’KaJl €ro B )KUAKOCTH POBHO HA ITOJIOBHHY 00BEMA.

Pesynbrathl  AKCIEPUMEHTAJIBbHBIX  W3MEPEHUH TpeACTaBleHbl Ha  rpaduke
3aBUCHMOCTH MOKa3aHUH ANHAMOMETpPA OT INIOTHOCTHU P KyOUKOB.

[

R

0771000 2000 3000 p i’

Kaxue yTBepKa€eHNsI COOTBETCTBYIOT PE3YJIbTaTaM MPOBEAEHHBIX 3KCIIEPUMEHTOB?
W3 npeasioskeHHOTO MepeyHs yTBEP)KICHUH BHIOEPUTE 06a TIPABUIIBHBIX. Y KaXKHUTE UX
HOMeEpa.

1) Britankupatorias cuiia, HGﬁCTBy}OHlaH Ha KY6PIK, 3aBHUCHUT OT IIJIOTHOCTH TCJIA.

2) [InotHOCTH *XHIKOCTH MpuMepHO paBHa 800 Kr/M°.

3) 'paduk maHHON 3aBUCHMMOCTH HU MPU KAKUX YCIOBHUSAX HE OyAeT MPOXOIUThH
yepe3 Hadyajao KOOpJUHAT.

4) BroltankuBaromasi cuia, JCHCTBYOIAs Ha KyOWK, 3aBHCHT OT IUIOTHOCTH
SKHIKOCTH.

5) BeltankuBaromias cuia, IEHCTBYyromas Ha KyOWK, HE 3aBHCUT OT TIIyOWHBI
MOTpy>KeHHs KyOuKa.

OT1BeT:
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Yacrp 3

na omeema na 3adanusn wacmu 3 (3a0anusa 24—27) ucnonwv3yiime omoeabHulil JUCH.
3anuwiume cnauana Homep 3a0anus, a 3amem omeem Ha He2o. Omeemul 3anucvigaiinme
uémKo u pazoopuueo.

24 | Vcrionb3yst mratuB gabopaTopHbId ¢ My(TOM M JIanKkoi, MpyXHuHY, 3 Tpy3a Maccoi
mo (100 £ 2) r, nuHe#ky mmmHOoN 300 MM ¢ MUJUTUMETPOBBIMU JICIICHUSIMHU, COOEpHUTE
YCTAHOBKY JJISl ONIpeesieHHs KECTKOCTH MpyXuHbI. [loaBeckTe NpyKUHY 3a OIUH U3
KOHLIOB K mrtaTuBy. [Ipukpensisi K CBOOOJHOMY KOHIY IPYXKHHBI TPY3bl Pa3iInyHOM
Macchl, U3MEPbTE B KAKJIOM clydae YIJIMHEHUE TPy KUHBL.

B 6nanke oTBeTOB:

1) cenaiiTe pUCYHOK 9KCIIEpUMEHTAIBHON YCTaHOBKH;

2) zanummte GOpPMYITy JUIs ONIPEICIICHNS CHIIbl YIIPYTOCTH;

3) 3anMiIMTe YCIIOBUE PAaBHOBECHS I'py3a Ha MPYKUHE;

4) u3MepbTe yAJIMHEHHE MPYKUHBI B 3aBUCHMOCTH OT MAacChl IPUKPEMIIEHHOTO K Hel
rpy3a, BBIYHCINTE JEHCTBYIONIYIO HA TPY3 CHIIY YIPYTOCTH; pe3yJIbTaThl H3MEPEHUI
3aHECUTE B TA0JIHUILY;

5) moctpodTe rpaduK 3aBUCHMOCTH MOJIYJS CHIIBI YIPYTOCTH OT YJTHHCHHS
MIPY’KHUHBI U, UCTIOJIB3YsI IpadyK, CAeTalTe BEIBOJ O XapaKTepe 3TOH 3aBUCUMOCTH.

3aoanue 25 npeocmaensem coGoii eonpoc, Ha KOMOPLLL HEOOX00UMO Oamb
nucomennwvtit omeem. Ilonuvlii omeem 00x3cen cooeprcams He MOTLKO Omeem Ha
60Nnpoc, HO U €20 PA3GEPHYMOe, 102UHECKU C6A3AHHOE 000CHO8ANUE.

25 | IIpsmas peiika ocBelaeTcs COJHEYHBIMU Jdy4aMu. [Ipu 5ToM Ha BepTHKAIbHOH cTeHe
BujHa €€ TeHb. MOXET M JIMHEHHBIH pa3Mep TeHH OBITh MEHBIIE, YeM JIMHEWHBINA
pa3mep peiiku? OTBET HOACHUTE U NPOUIUIIOCTPUPYHTE PUCYHKOM.

na 3aoanuii 26-27 Heo6x00umo 3anucamov HOJIHOE peuieHue, eKaUamuiee 3anuch
Kpamkozo ycaosus 3adauu (/lano), 3anucv Gopmyn, npumMeHeHUe KOMIOPbHIX
HE0OX00uUMoO U O00CMAMOYHO O071a pPEeWleHUs 3a0auu, a MmakKyice MamemamuuecKue
npeootpazoeanus u pacuémol, NPUEOOAWUE K YUCTIOBOMY OMEENLY.

E CrutomHo# kyouk ¢ pebpom a = 10 cM ypaBHOBEIIHMBAIOT Ha s
JErKOM pbiyare (CM. PHCYHOK), NPHKIAAbIBas K HUTH, L], 2L '
NPUKPEIVIEHHON K Ocd 0JIOKa, BEPTUKAIBHO HAINPaBIEHHYIO IJ_'I
cuny F'= 16 H. Ha ckoibKO caHTHUMETPOB /1 5TOT KyOUK Oymer
MOTPY)KATBCSA, €CJIM €ro OCBOOOAWTH OT IMOJABECA M IyCTHTH F

IIaBaTh B JKUIKOCTH, IUIOTHOCTh KOTOpo# pasha p; = 800

Kr/M> 2 IMpm mnnmaBanmM BepxHsAA TpaHb KyOMKa TapauienbHa ITOBEPXHOCTH
JKUAKOCTH.
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27 | Onexrpuyeckas LeNnb COCTOMT M3 COEAMHEHHBIX I0OCIEIOBATEIBHO HCTOYHHMKA
MOCTOSHHOTO HANpsDKEHUs, MIEaJbHOTO amIepMerpa U JUIMHHOM OJHOPOAHOM
MIPOBOJIOKH TTOCTOSIHHOTO cedeHus. [Ipn aToM aMmrepMmerp 1mokasbsiBaeT TOK CHIION /.

A

U

DTy e NPOBOJIOKY CKJIAJBIBAIOT B BHUJE IMPABWIBHOTO IMATHYTOJILHUKA M CHOBA
BKJIIOYAIOT B Ty e LeNb TaK, KaKk [I0Ka3aHO Ha pUCyHKe. IIpy TakoM NOAKIIOYEHUU
aMIepMeTp IOKa3bIBaeT TOK CUIION /5.

Haiigure oTHOIIEHUE TOKAa3aHUI amIIepMeTpa Lg IIEPBOM U BO BTOPOM CIIy4asix.
2
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Kpurepun onennBanus 3aaHmii ¢ pa3BépHYTbBIM 0TBETOM
PeakTuBHOE 1BH:KeHHUE

PeakTHBHBIM Ha3bIBaeTCsl JBUIKECHHE, KOTOPOE MPOUCXOAMT TIOJ JIEHCTBHUEM CHIIBI
peakiuu, JEHCTBYIONIEH Ha JBUXKYIIEECS TEIO CO CTOPOHBI CTPYH BEIIECTBA,
BbIOpaceiBaeMoro u3 asuratens. [l0SCHUTh MPUHIMII PEAKTUBHOI'O IBMIKEHHS MOXKHO Ha
MIpUMEpPE JIBUKEHHSI PAKETHI.

Ilyctp B aBuraresne, ycTaHOBJIEHHOM Ha pakeTe, MPOMCXOJIUT CrOpaHue TOIIMBA U
MIPOIYKTHI TOpeHHs (TOpSYMEe Ta3bl) MOJ BBICOKHM JaBIICHHEM BBIOPACHIBAIOTCS W3 COILIA
nmeuratens. Ha KaxIyr MOpIHIO Ta30B, BRIOPOIICHHBIX M3 COIUIA, CO CTOPOHBI JBUTATEIIs
JIEHCTBYET HEKOTOpas CWia, KOTopas IPHBOJUT OTy TMOPLUHUIO Ta30B B JIBIDKEHHE.
B cooTBeTcTBUM ¢ TpeThUM 3aKOHOM HbIOTOHA, HA JIBUTATENh CO CTOPOHBI BEIOPACHIBAEMBIX
ra3oB JCMCTBYET CHJIA, TaKas K€ [0 MOJIYJII0O M MPOTHBOIIOJIOKHAS 110 HAINpPaBIEHHUIO. JTa
cuia HaspiBaeTcs peakTuBHOW. [lojm e€ nmeiicTBMeM pakera mpuoOpeTaeT YCKOpEeHHE |
pa3roHsieTCs B HANPABJICHHH, MPOTHUBOIOJIOXKHOM HAINpPABICHUIO BHIOPACHIBAHMS Ta30B.
Mopynb F peakTUBHOW CHIIBI MOXET OBITh BBIYHCICH TPU MOMOIIM MPOCTON (OPMYIIbI:
F = puu, rne u — MOAynb CKOPOCTH HMCTEUCHHS a30B W3 COIJIA JBUTATENs OTHOCHTEIBLHO
pPakeThl,a 4 — CKOPOCThb pacxoja TOIUIMBa (Macca BElecTBAa, BHIOPACHIBAEMOTO JIBUTATEIIEM
B €JIMHUIYy BpEMEHH, H3MepsieTcsi B Kr/c). HampaBneHa peakTWBHas cuja Bcerna
B HaNpaBJICHUH, MPOTHUBOIOJIOKHOM HAIIPABJIICHUIO MCTEUYCHUsI ra30BOi cTpyH. PeakTuBHOE
JIBIYKEHHE TAKKE MOYKHO OOBSICHUTD ¥ IPH ITOMOIIH 3aKOHA COXPAHEHUS NMITYJIbCA.

[IpuHIMIT peakTUBHOIO ABM)KEHUS IIMPOKO HCHONb3yeTcss B TexHuke. Ilomnmo paker
peaKTUBHBIC IBUTATENU MPUBOJAT B JIBMKEHHUE CAaMOJIETHI U BOJHBIE KaTepa. Ha ocHoBanuun
9TOTO TPUHIIMIIA KOHCTPYUPYIOT Pa3IMYHbIC MPHUCIOCOOICHUS — MOJIMBAJIbHBIC YCTPOHCTBA
C BEPTYIIKaMH, Ha3bIBAEMBIMH «CETHEPOBBIM» KOJIECOM, HWIPYLIKM H T. 1. PeaktuBHOE
JIBIKCHHE BCTPEUYAECTCsl U B JKUBOW mpupone. HexoTopeie MOpcKHe opraHu3Mbl (KaibMaphl,
KapakaTHUIlbl) JBUTAIOTCS, BHIOPACHIBAS TPEIBAPUTEIBHO 3aCOCAHHBIE BHYTPH Ce0sl MOPITUHN
BOAbl. B KadecTBe JIOOOMBITHOTO TMpUMEpa M3 MHUpPAa PACTEHUH MOXKHO TPHUBECTH TaK
Ha3bIBaeMbli «OereHbIid orypery. [lociie co3peBaHus ceMsiH U3 IUI0JIa 3TOTO PaCTEHUs MO
OOJBIIUM JaBIIEHUEM BBIOPACHIBACTCS JKUAKOCThH, B PE3yJIbTaTe YEero Orypell OTJIEeTaeT Ha
HEKOTOPOE PAaCCTOSIHUE OT MECTa CBOETO MTPOU3PACTAHUSI.

IIpu peakTUBHOM JBWKEHHWU paKeThl €€ Macca HENpPEepPhIBHO YMEHBIIIAETCS W3-3a
CropaHusi TOIUIMBA M BBHIOpAchIBaHMS HApyKy NPOAYKTOB cropaHus. Ilo 3Toil mpuumHe
MOJ1yJIb YCKOPEHHSI pAKeThl BCE BPEMsI M3MEHSIETCS, & CKOPOCTh PaKeThl HETMHEWHO 3aBUCUT
OT MacChl CrOpEBLICTO TOIUTMBA. BrepBwle 3amaua 00 OTHICKAHWH MOJIYJS KOHEYHOM
CKOPOCTH v PaKeThl, Macca KOTOPOW W3MEHMJIACH OT 3HAYCHMS /n( IO BEIUYUHBI /1, ObLIA

pelieHa pycCcKAM  yd4€HBIM, MHOHEpOM KocMoHaBTHKH K.J. [lmomkoBckuM. ['paduk
3aBUCHUMOCTH, I/IJ‘IJ‘I}OCTpI/Ipy}OH.Ieﬁ IMMOJIY4YE€HHYIO UM Q)opMyny, IIOKa3aH Ha PUCYHKE.
v, KM/C

[

0 2 4 6 8 mym

Rasucumocms MOdy]l}l KOHEeUHOll CKopocmu v pakenibl Ont U3SMeHeHUsl eé maccul

© MHOO 20121

Ousuka 9 xkmacc Bapuanr 1 2

W3 rpaduka BuaHO, YTO mNOjdydeHHass L[MOTKOBCKMM 3aKOHOMEPHOCTb MOXKET OBITH
KpaTko chopMyarpoBaHa CIEIYIOMIMM 00pa3oM: €Clii CKOPOCTh MCTEUSHMs Ta30B U3 COILIA
JIBUTATENs MIOCTOSIHHA, TO MPY YMEHBIIEHUH MAcChl PAKEThl B F€OMETPUUYECKON MPOrpeccun
MOJyJIb CKOPOCTH pakeThl BO3pacTaeT B apU(METHUeCKoW mporpeccuu. MHbIMU cioBamu,

m
€CIIM IIPU YMEHBILIEHHH Macchl pakeTbl B 2 pasa ( =0 2) MOIyJb CKOPOCTH PaKeThl
m

m
yBeIMuuBaercs Ha | KM/c, TO IpH yMEHBILIEHUH MAacChl PakeTsl B 4 pasa ( =0 _ 4) momynb
m

CKOpPOCTH pakeThbl BO3pacTeT emé Ha 1 km/c. M3-3a Takoil 3aKOHOMEPHOCTH PAa3TrOH PaKeTHI 10
BBICOKOH CKOPOCTH TpeOyeT oUeHb OOJIBIIOT0 pacxoaa TOILUINBA.

PakeTHBIll 1BHTaTeNh BBIOpAchIBaCT M3 COIUIA Ta3bl CO CKOPOCTBIO 3 KM/C
OTHOCHTEIILHO paKkeThl. MOXKHO JIM IIPU TIOMOIIY 3TOT0 IBUTATellsl PA30THATH PAKETY
JI0 CKOPOCTH 8 KM/C OTHOCHTEIBHO CTapTOBOTO cTosa? OTBET MOSACHUTE.

O0pa3en BO3MOKHOTO OTBETa

1. [1a, MmoxHO.

2. KoHeuHast CKOpPOCTh paKeThl TpH 33JaHHON CKOPOCTH HCTEYCHHs Ta30B M3 COILUIa
JIBUTATENISl 3aBUCUT TOJIBKO OT MacChl COXCKEHHOTO TOTUMBA. [loaTOMy Tipu J11000# cKOpoCTH
U WCTEUCHMS Ta30B PAKETy MOXKHO pa3orHath 10 JOOOW CKOPOCTH, B TOM 4HCIE U
MpeBbIIIAONEH u. J{7s1 3TOro JHIb HY’KHO CXKEUb I0CTATOUHYIO MAacCy TOIUINBA.

Copep:kaHue KpuTepust Banbl

Hpe,Z[CTaBJ'IeH HpaBI/IHLHHI\/’I OTBE€T Ha BOIPOC, MU TIMPUBCACHO AOCTATOYHOC 2
O60CHOBaHI/IC, HE COACPIKAIICC OIIIHOOK.

IIpencrasieH npaBUIbHBII OTBET Ha IIOCTABJIECHHBIN BOIIPOC, HO €0 000CHOBaHUE

HE SBJISIETCS] JOCTATOYHBIM, XOTS COJEPKUT 00a 3JIeMEeHTa NPaBUIBHOTO OTBETA

WK yKazaHue Ha (pU3NYecKue sBJICHUS (3aKOHbI), IPUYACTHBIE K 00CYXKIaeMOMy

BOIIPOCY. 1
Wi

[IpencraBieHbl KOPPEKTHBIC PACCYKICHHUS, IPUBOJISINUE K MPABHILHOMY OTBETY,

HO OTBET SIBHO HE c(hopMyIHpoBaH.

[IpencraBnensl  o0mue pacCyXIeHHs, HE OTHOCAIIMECS K OTBETy Ha
ITOCTaBJIEHHBIN BOIIPOC.

N 0
OTBeT Ha BONPOC HEBEPEH, HE3ABUCUMO OT TOT'O, UTO PACCYKIACHUSA NPABUIIBHBI,
HEBCPHBI NI OTCYTCTBYIOT.

Maxcumanvuoiit 6ann 2
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Ucnonp3yst mratuB 1a00paTOpHBIA ¢ My(QTOH W JaNKoW, MPYXKHHY, TPY3 Maccoi
(100 + 2) r, nuneiiky anuHOM 300 MM C MHJUIMMETPOBBIMHU JCTICHUSMH, COOEpUTE
YCTaHOBKY JIJIs OTIPEICNICHUs )KECTKOCTH MPYKHUHBL. [loBeCchTe MpyKUHY 3a OJIMH U3
KOHIIOB K IuTatuBy. [IpukpenuB k cBOOOJHOMY KOHILY NPYXHHBI I'Py3, U3MEPbTE
VAJTMHEHUE TIPYKUHBL.

B Gnanke oTBETOB:

1) caenaiiTe pUCYHOK 3KCIIEPUMEHTAIBHON YCTaHOBKH;

2) 3anummre GopMyIly IJis OIPEeAEICHUS CUIIbl YIPYTOCTH;

3) 3anuIIMTe YCIOBHE PaBHOBECHS I'Py3a Ha MPYKUHE;

4) u3MepbTe Y/UIMHCHUE TIPYKHUHBI ITOCIIe MPUKPEIUICHHUS K HEel Tpy3a W 3alHIInTe
W3MEPEHHYIO BEITMUUHY;

5) onpezaenuTe KECTKOCTh NPY>KUHBI U OLEHUTE MOTPELIHOCT €€ U3MEPEHHUSI.

XapakTepucTHKa 000py10BaHUSA
[pu BBIITOJTHCHUT 3a1aHus
«I'MA-nabopatopus» Ne 3 B cocrase:
* mTaTuB J1a00paTOPHBIN ¢ My(TOH U JIAITKOMH;

* py>kuHa xectkocThio (50 £ 2) H/wm;

* rpy3 macco# (100 £2) r;

* nmuHelka auuHoM 300 MM ¢ MUJITUMETPOBBIMU JICTICHUSIMHU.

Bunumanue! Ilpu 3aMeHe Kakoro-imbo 3J1eMeHTa 000pylOBAHUS Ha aHAJIOTUYHOE C IPYTUMU
XapaKTepUCTUKaMM HEOOXOIMMO BHECTHM COOTBETCTBYIOLIME H3MEHEHUS B oOpasel
BBIITOJIHEHUS 3aaHUsL.

UCTIONB3YCTCS KOMILJICKT o0opyaoBaHHS

O0pa3en BO3MOKHOTO BbIITOJTHECHHSA
1. PucyHOK 3KCnepUMEeHTalbHOW yCTaHOBKU:

I

rrrErTII I I IT 77T
2. Fynp =kAl .

3. Frgw =mg = Fypp = kA1

4. Al =2 cwm. TorpentHocTs m3mepenust Al cocrasisieT = 0,5 MM.

_mg 0, Ikr- 10m/ ¢
Al 0,02m

5.k =50 H/m.

© MHOO 20121
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[TorpenrHoCTh MOKHO OIIEHUTH NP IMOMOIIN METO/Ia IpaHHuIl: Tak kak A/ = (2 + 0,05) cm, To
3HAYCHHUE k MOXKET JIe)KaTh B mpezenax ot ~ 48 H/m go =~ 52 H/m.

Ykaszanue sxcnepmam
C y4éroM MOTpenrHOCTH W3MEPEHHUE YJIMHEHHs! MPYKUHBI CUHUTAETCS BEPHBIM, €CIH €ro
3HaueHue cocrapisieT (2 + 0,1) cm.

CoaepikaHue KpUTepUst Bajubl

[TomHOCTBIO IPaBMIIBHOE BBITIOJHEHUE 33/JaHNUs1, BKIIIOYAOIIEee B CeOsl:
1) cxeMaTHUHBIH PUCYHOK SKCIIEPUMEHTAIbHON YCTAaHOBKHY;
2) IpaBWIBHO 3alMCaHHbIC TpeOyeMble (HOPMYIIbI;
3) npaBUJIbHO 3allMCaHHBIE PE3yJIbTAThl IPSIMBIX H3MEPEHUH 4
(6 0annom cryuae — yOnuHeHus: NPYAHCUHDL),
4) mnpaBWIBHO HaWJIGHHOE 3HAYeHHWE IKECTKOCTH TPYXHHBI C  OIEHKOH
TTOTPENTHOCTH U3MEPEHUSI.
[IpuBeneHBI Bce 3NIEMEHTHI MPABUIBHOTO OTBETa 1—4, HO JOMyIeHa OIIHOKa MpH
BBIYMCIICHUY 3HAYCHUSI NCKOMOM BEIMYMHBI WITH B OLEHKE TIOTPEITHOCTH.

N
Jomnyuiena ommoOka npu 0003HaYeHUH €AMHUL] H3MEPEHUS HCKOMOM BETUYHHBI. 3

N
Jlomymena ommOKka B CXEMAaTHYHOM PHCYHKE SKCIIEPUMEHTAJIHHOW YCTaHOBKH,
WJIM PUCYHOK OTCYTCTBYET.
Crenan pHCYHOK OKCIEPUMEHTAJIbHOM YCTAaHOBKHM, TIPABUIIBHO TPUBEACHBI
3HAYCHUS TPSMBIX HM3MEPCHUI BEMYWH, HO HE 3amucana (gopmyna Juist pacuéra
HMCKOMOW BEIMYUHBI ¥ HE TIOJTYYEH OTBET.

N
[IpaBunbHO TNpHUBENEHB 3HAYEHHS MNPSAMBIX M3MEPEHUH BETUYWH, 3alucaHa
dbopmyna i pacyéra HCKOMOM BETMYMHBI, HO HE TIOJYYeH OTBET U HE NpUBEAEH| 2
PUCYHOK 3KCTIEpUMEHTAIILHONW YCTaHOBKH.

NI
[IpaBuibHO NMpPUBEACHBI 3HAYEHUS MPSMbBIX U3MEPEHHUH, NMPUBEAEH MPABUIbHBINA
OTBET, HO OTCYTCTBYIOT PUCYHOK KCIIEPUMEHTAJIbHOIN YCTaHOBKH U hopMyJa uis
pacyéTa HICKOMOW BETUYHHBI.

3anuca’o TOJIbKO MPpaBUJIbHOC 3HAYCHUE NIPSIMBIX I/ISMCpeHI/II‘/'I.

N
[IpencrasieHa TOMbKO MPaBWIIBHO 3amucaHHas (opmyra s pacuéra UCKOMOW
BCIIMYUHBI. 1
NI

HpI/IBC,I[CHO MpaBUJIbHOEC 3HAYCHHUE TOJIBKO OJHOI'0 M3 MNPAMBIX HSMCPGHI/Iﬁ, u
CIICJIaH PUCYHOK 3KCHepHM€HTaHbHOﬁ YCTaHOBKH.

Bce cnmywyan BBIOJHEHHUS, KOTOpbIE HE COOTBETCTBYIOT —BBIIICYKa3aHHBIM
KpuTepusiM BbicTaBieHust 1, 2, 3 wumm 4 OamwioB. Pa3po3HeHHBIE 3amucu. 0
OTCyTCTBHE MONBITOK BBIITOJHEHUS 3a/1aHUSI.

Maxcumanvuwiit 6ann 4
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[Ipsmas peiika ocBeriaeTcs COMHEYHBIMHM Jydamu. IIpm 3TOM Ha BEepTHKAIbHON
CTeHe BUAHA e€¢ TeHb. MoXeT 1M JMHEHHBIH pa3Mep TeHH ObITh OOJblle, YeM
JUHEWHBIN pazmep periku? OTBET NOSCHUTE U NPOMIIIOCTPUPYHTE PUCYHKOM.

Oo0pa3en BO3MOKHOI0 0TBETA
1. Omeem. Moxert.

2. Obocnosanue. CBETOBBIC JIydd PACIPOCTPAHSIOTCS MPSMOJIUHEHHO. [loaTOMY pelika, TeHb
Ha CTEHE M HWAyIIME 4epe3 KOHIBI PeHKH JTydd o0pasyioT Tpameruo. i Toro 4ToOsI
JMHEHHBIN pa3Mep TeHM ObIT OOJbINe, YeM JMHEHHBIH pa3Mep peiku, Hy)KHO, YTOOBI OJHA
OoKOBasi CTOPOHA ATOH Tpamenuy (TeHb) OblIa OonbIe APYroi cTopoHs! (peiikm). IIpumep
PACIONIOKEHUS PEHKH, CBETOBBIX JIy4el U CTEHbI, OTBEYAIOLINI 9TOMY TPeOOBAHUIO, TIOKa3aH
Ha PUCYHKE.

BHII CBEPXY
CTCHa
SIYHH
COTHEYHOTO
ceera
obracts
TEHH

Conep:kaHne KpUTEPUs Bauibl

Hpe,I[CTaBJ'IeH HpaBHJ’IBHHﬁ OTBET Ha BOIPOC, MU TMPUBCACHO HAOCTATOYHOC )
O6OCHOBaHI/Ie, HC COACPIKAIICC OIINOOK.

IIpencraieH npaBUIbHBINA OTBET Ha IIOCTABJIEHHBIA BONIPOC, HO €r0 000CHOBaHUE

HE SIBIISIETCS IOCTATOYHBIM, XOTS COAEPKUT 00a 3JeMEHTa MPAaBUIBHOIO OTBETA

WM yKa3aHHe Ha (PU3HuecKue sBIeHHs (3aKOHBI), IPUYACTHBIE K 00CYKIaeMOMy

BOIIPOCY. 1
nim

HpeI[CTaBJIeHI)I KOPPEKTHBIC PACCYKIACHUA, IPUBOAAINUC K ITPABUIIBHOMY OTBETY,

HO OTBET SIBHO HE CHOPMYITUPOBAH.

[IpencraBieHsl oOIIME pacCyXICHUS, HE OTHOCAIIMECS K OTBETy Ha
ITOCTABJICHHBII BOIIPOC.

nim 0
OTBeT Ha BOIPOC HEBEPEH, HE3ABUCUMO OT TOIO, YTO PACCYXIEHHs IIPABUIIBHBL,
HEBEPHBI WJIU OTCYTCTBYIOT.

Maxcumanvhuviu 6ann 2
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CmiomHol ky6uk ¢ pebpom « = 10 cM masaer B cocyie
C XMJKOCTBIO, TUIOTHOCTh KOTOpO# pasHa p; = 800 kr/ M,

norpyskasich B He€ Ha I = 8 cM (1IpH IIIaBaHUH BEPXHsisl IPaHb
KyOMKa mapajjielbHa MOBEPXHOCTH IKHIKOCTH). IJTOT XKe
KyOMK MOXXHO YypaBHOBECHTh Ha JETKOM pbldare (Cm.

PUCYHOK), TPHUKJIAJbIBasl K HUTH, NPUKPEIUVIEHHOW K OCH OJIOKa, BEPTHUKAIBHO

HarpasJeHHyIo city F. OnpenennTe MOIyIIb STOH CHIIBI F.

Bo03MO:KHBII BADHAHT pelieHust

IUIOTHOCTh MaTepuaia KyouKa).

h
Otcioma p = &
a

p; =800 Kr/M3.

I[To «3onmoTOMYy mpaBWIy  MEXaHUKW»
MOJIBYKHBIA OJIOK JaéT BBIUTPHIIN B CHIIC
B2 paza. CorinacHO YCJIOBHIO pPaBHOBECHS
ppluara OTHOCHUTEIBHO OCH, MPOXOIAIIEH
yepes3 TOUKY €ro MoJIBeca, MOYKHO 3alucaTh

F
mg- L= 3-2L,I/mnpa3g=F.

Orcrona

F=pha*g=800-0,08-0,1*-10 = 6,4 H.

aHo: Pemenne.
a=10cm= 0, 1m; |CornacHo ycioBHIO IIaBaHuUs Tell
2
h=8cm=0,08m; |Fray=mg=Fppx =p1&Viorp TREM = pa3 uVorp = ha” (p-

F=? Otger: F'= 6,4 H.

© MHOO 20121
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Copepixanue KpuTepus

Bbanabl

[TpuBeneHo MONHOE MPAaBIIBLHOE PEIICHNE, BKITIOYAIOIIEE CIEAYIONIHE STIEMEHTHI:
1) BepHO 3amMCaHO KPaTKOE YCIOBHUE 33/1a4H;
2) 3anMcaHbl ypaBHEHHS W (OPMYJIbI, OPUMEHEHHE KOTOPBIX HEOOXOIMMO U

JIOCTATOYHO JIJISl PEIICHHUS 3a/1a4l BHIOPAHHBIM CIIOCOOOM (6 OaHHOM peuteHuu —
yenosue pasrnosecus KyoOukda, niasaowezo 6 JCUOKOCMU;, «3010mMoe Npasuio
MEXAHUKUY; YCA08UE PABHOBECUS. Pblta2d),

3) BBINOJHEHBI HEOOXOAUMBIE MaTeMaTHYECKHe IPeo0pa3soBaHHs M PacyEThl,
MPUBOIAIINAE K MPAaBUIBHOMY YHCIOBOMY OTBETY, W TMPEACTABICH OTBET; MpPHU
9TOM JIOITYCKAETCsl PEIIEHUE «I10 YaCTAMY» (C IIPOMEKYTOUHBIMU BHIUHCIEHUSIMU ).

IIpaBuibHO 3ammcaHbl HEOOXOAUMbIE (OPMYJIBI, HPOBEACHBI BBIYMCICHUS, H
MOJy4YeH OTBET (BEpHBIA WM HEBEpHBIN), HO MAOMyIIeHa OIIMOKAa B 3alHcCH
KpaTKOTo ycJIOBUS uiu nepesojie exunun B CU.

N
IIpencraBieHo npaBWIIBHOE peLIEHHE TOJBKO B 0O0IIeM BuIe, 0€3 KakuX-IH0o
YHCIIOBBIX PacuéToB.

NI
3amucaHbl ypaBHEHHs ¥ (OPMYJIbI, NPHMEHEHHWE KOTOPBIX HEOOXOIUMO U

JOCTATOYHO JUISA PCHICHUA 3a1a49u BI)I6paHHLIM CHOCO6OM, HO B MaTCMaTH4YCCKHX
npeo6pa3OBaHm[x WJIM BBIYMCIICHUAX JOITYIICHA ommoKa.

3amucaHbl M HCIOJB30BaHBl HE BCE HMCXOAHBIC (DOpMyIbl, HEOOXOAMMBIC IS
peuieHus 3a1aum.

nim
3anucaHbl Bce HCXOAHBIE GOPMYJIIBI, HO B OTHOW M3 HUX JOMYyIIeHa OIHOKA.

Ousuka 9 xkmacc Bapuanr 1

8

SHeKTpI/I‘IeCKaH LIENb COCTOUT W3 COCAWHEHHBIX IIOCJIEI0BATEIbHO HCTOYHHKA
MOCTOSHHOTO HAlPsDKCHUA, HWACAJIBbHOTO aMIICpMETpa H JUIMHHOU OHHOpOHHOﬁ

ITPOBOJIOKU MMOCTOAHHOT'O CECYCHU . HpI/I OTOM aMIIEPMETP MOKa3bIBACT TOK CHIION [1.

-

u

9Ty K€ TMPOBOJIOKY CKJIaJbIBAIOT B BUAC IMPABUIIBHOI'O IIATHUYTOJIBHUKAa W CHOBa
BKJIFOYArOT B Ty K€ LCIIb TAK, KaK IIOKa3aHO Ha PUCYHKE. HpI/I TaKOM IMOJKJIIOUYCHUN

AMIICPMETP IMOKA3bIBACT TOK CHIION 12.

5

HaiinuTe oTHOIIIEHHE ITOKAa3aHMUI aMIiepMeTpa [— B IICPBOM U BO BTOPOM CJrydasX.

2

Bo3MOKHBII BADHAHT pelieHnst

Bce ciydan pemieHus, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM KPUTEPHUSIM
BBICTaBJICHUS OLIEHOK B 1, 2, 3 Oaia.

Maxcumanvhviil 6ann

© MHOO 20121

Jano: |Pemenue.
A O0603HaYMM CONPOTHBIIEHUE OJJHOM CTOPOHBI MATHYTOIbHKUKA Yepe3 R. Toraa
e u U 5U
L cuIla TOKa B IIEPBOM Cllydae [} = —, a BO BTOpOM ciiyyae [, = — + — = —,
PROMEHE = SR PO e 2 = R TR T 4R
1 U 4R 4
Mckomast BeTMuHHA & = — « — = — = 0, 16.
L SR 5U 25
I
Orser: - = 0,16.
h
© MHOO 2012
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CoaeprxaHue KpuTepusi

Bbaniasl

[TpuBeneHO MONHOE MPABMIILHOE PEIICHNE, BKITIOYAIOMIEE CICAYIONTHE STIEMEHTHI:
1) BepHO 3amHCaHO KPaTKOE YCIOBHUE 33/1a4H;
2) 3anmMcaHbl ypaBHEHHS W (OPMYJIbI, OPUMEHEHHE KOTOPBIX HEOOXOAMMO U

JIOCTATOYHO JIJISl PEIICHUS 3a/1a4l BHIOPAHHBIM CIIOCOOOM (6 OaHHOM peuteHun —
sakon Oma 0 yuacmka yenu, Gopmyra O  CONPOMUGTEHUs NP
noCcne008amenbHOM COeOUHeHUU U Popmyaa Oas MOKO08 Npu NAPALIelIbHOM
CcOoeOuHeHu);

3) BBIMIOJHEHBI HEOOXOAMMBIC MAaTEMAaTHYCCKHE MPeoOpasoBaHUs M PacUEThI,
MPUBOIAIINAE K MPAaBUIBHOMY YHCIOBOMY OTBETY, W TMPEACTABICH OTBET; MpPU
9TOM JIOMYCKAETCS PEHICHUE IO YACTSIM» (C TPOMEKYTOYHBIMH BBEIYHUCICHUSIMH).

IIpaBuibHO 3ammcaHbl HEOOXOAUMbIE (OPMYJIBI, HPOBEACHBI BBIYMCICHUS, H
MOJy4YeH OTBET (BEpHBIA WM HEBEpHBIN), HO MAOMyIIeHa OIIMOKAa B 3alHcCH
KpaTKOTo ycJIOBUS uiu nepesojie exunun B CU.

N
IIpencraBieHo npaBWIIBHOE peLIEHHE TOJBKO B 0O0IIeM BuIe, 0€3 KakuX-IH0o
YHCIIOBBIX PacuéToB.

NI
3amucaHbl ypaBHEHHs ¥ (OPMYJIbI, NPHMEHEHHWE KOTOPBIX HEOOXOIUMO U

JOCTATOYHO JUISA PCHICHUA 3a1a49u BI)I6paHHLIM CHOCO6OM, HO B MaTCMaTH4YCCKHX
npeo6pa3OBaHm[x WJIM BBIYMCIICHUAX JOITYIICHA ommoKa.

3amucaHbl M HCIOJB30BaHBl HE BCE HMCXOAHBIC (DOpMyIbl, HEOOXOAMMBIC IS
peuieHus 3a1aum.

nim
3anucaHbl Bce HCXOAHBIE GOPMYJIIBI, HO B OTHOW M3 HUX JOMYyIIeHa OIHOKA.

Bce ciydan pemieHus, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM KPUTEPHUSIM
BBICTaBJICHUS OLIEHOK B 1, 2, 3 Oaia.

Maxcumanvhviil 6ann
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Ousuka 9 kmacc Bapuant 2 1
Kpurepun onennBanus 3a1aHuii ¢ pa3BépHyTbIM 0TBETOM
PeaxkTuBHOE ABHKEHHE

PeakTuBHBIM Ha3bIBaeTCAd JBHIKEHHE, KOTOPOE MPOUCXOJUT TOA ACUCTBHEM CHIIbI
peakuuu, JeHCTByIOLIEH Ha JBHXKYIIEecs TelI0 CO CTOPOHbI CTPYH BELIECTBA,
BbIOpackiBaeMOro u3 JBuratens. [I0SCHUTH MPUHIMII PEAKTUBHOI'O IBMKEHHS MOXKHO Ha
TIPUMEpPE IBUKECHHSI PAKETHI.

[Iycte B aBuraresne, yCTaHOBIEHHOM Ha paKeTe, MPOMCXOJIUT CrOpaHHe TOIUIMBA, U
IIPOAYKTBI TOpeHHs (ropsuue rasbl) MOJ BBICOKMM JaBJICHHEM BbIOpAchIBAIOTCS U3 COILIA
nsurarens. Ha kaxayro HOpLuIO ra3os, BHIOPOLIEHHBIX M3 COIUIA, CO CTOPOHBI ABHUIaTels
JeCTBYeT HEKOTopas Cuja, KOTopas MPUBOAMUT 3Ty IMOPLMIO Ta3a B JABHXKCHUE.
B cootBercTBUM ¢ TpeTbUM 3aKOHOM HBIOTOHA, Ha JABUTATENIb CO CTOPOHBI BEIOPACHIBAEMBIX
ra3oB JIHCTBYeT CWila, Takas K€ MO MOJAYJIO W MPOTHBOIOJIOXKHAS MO HAaNpaBIeHUIO. JTa
cuila HasbiBaeTcsi peakTuBHOW. [lom e€ neiicTBueM pakeTra NPHOOpPETaET YCKOPEHUE H
pasroHsieTcsi B HANpaBJICHUH, MPOTHBOIOJIOXHOM HAIIPABICHUIO BHIOPACHIBAHUS Ta30B.
Mopnynb F peakTUBHOW CHJIBI MOXET OBITh BBIYKCICH TPU TOMOIIU MPOCTON (GOPMYIIbL:
F = uu, rne u — MOJyJb CKOPOCTH HCTEUEHHS ra30B M3 COIJIA JBUTATENs] OTHOCHTEIBHO
PaKeThl, a [ — CKOPOCTh pacxoja TOIJIMBA (Macca BEIIeCTBa, BHIOPAChIBAEMOTO JIBUTATENIEM
B €IMHUIY BPEMEHM, u3MepseTca B Kr/c). HampaBnena peakTHBHas Cuila Bceraa
B HaIpaBJICHUH, MPOTHBOIOJIOKHOM HAIIPaBJIEHUIO MCTEUYEHHUs ra3oBoi cTpyu. PeakTuBHOE
JBIDKEHHE TAK)Ke MOKHO OOBSICHUTD U MPH MTOMOIIHM 3aKOHA COXPAaHEHHUS HMITYJIbCA.

[IpuHIKIT PEaKTUBHOTO JABMIKEHHS IIMPOKO HCIIOJIb3yeTcsl B TexHUKe. [lomumo paket
peaKTHBHBIC JIBUTATEH MIPUBOJAT B JABM)KEHHE CaMOJIETHI M BOAHBIE Karepa. Ha ocHoBaHnmn
9TOTO TPUHIIMIIA KOHCTPYUPYIOT Pa3IM4YHbBIC MPHUCIIOCOOICHUS — MOJMBAIbHBIC YCTPOHUCTBA
C BEpTYIIKaMH, Ha3bIBAEMBIMU «CETHEPOBBIM» KOJIECOM, WTPYIIKH H T.T. PeaktmBHOE
JBIDKEHHME BCTpeUaeTcs M B JKUBOH npupone. HekoTopble MOpckHe OpraHu3Mbl (KajabMapbl,
KapakaTulbl) ABUIAIOTCS, BBIOpAchIBas MPEIBApUTEIbHO 3aCOCAHHbIE BHYTpPh Ce0s MOPLUU
Boibl. B kauecTBe JIOOOMBITHOIO IpUMepa W3 MHUpPA PACTEHUH MOXKHO NPHUBECTH Tak
Ha3bIBaeMblil «OemieHblil orypery. [locie co3peBanus ceMsH U3 IJI0Ja ATOT0 PACTEHUS 1OJ]
OOJIBIIMM JaBJICHHEM BBIOPACHIBACTCS JKUIKOCTb, B PE3yJbTaTe 4Yero Oryper OTJIeTaeT Ha
HEKOTOPOE PacCTOSIHUE OT MECTa CBOETO MTPOU3PACTaHUSI.

Ilpn peakTuBHOM JBMKEHHH paKeTbl €€ Macca HEIPEpPhIBHO YMEHBIIAETCS H3-3a
CrOpaHHs TOIUIMBA M BHIOPACHIBAHUS HApYyXKy MPOAYKTOB cropanus. [lo 3Toil mpuumne
MOJIyJIb YCKOPEHHUSI PAKEThl BCE BPEMSI N3MEHSETCS, & CKOPOCTh PaKeThl HEJTMHEWHO 3aBHCUT
OT Macchl CrOpeBIIEr0 TOIUIMBA. BriepBble 3amada 00 OTBICKAHWHA MOJYJS KOHEYHOMH
CKOPOCTH V paKeThl, Macca KOTOPOH M3MEHMIACh OT 3HAYEHUsS M 1O BEIMYMHBI 11, ObLIa

pelieHa pycckuM  yu€HbIM, TMHOHEepoM KocMoHaBTUKH K.J. [lmonmkoBckum. ['padux
3aBUCUMOCTH, MJUTIOCTPUPYIOLIEH MOIy4YeHHYI0 UM (HOpMYILy, [IOKa3aH Ha PUCYHKE.
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®duszpka. 9 kiacc.

OTBeTHI K 32JaHUAM.

Bapuanr 1.
Ne zamanus OtBer Ne zamanus OtBer
20 153 22 35.
21 112 23 13.
OTBeTHI K 32JaHUSAM.
Bapnanr 2
Ne zaganus OTtBeT Ne zaganus OTtBeT
20 412. 22 14
21 221. 23 23.
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Pusnka 9 xmace Bapumanr 1

CoaeprxaHue KpuTepusi

Bbaniasl

[TpuBeneHO MONHOE MPABMIILHOE PEIICHNE, BKITIOYAIOMIEE CICAYIONTHE STIEMEHTHI:
1) BepHO 3amHCaHO KPaTKOE YCIOBHUE 33/1a4H;
2) 3anmMcaHbl ypaBHEHHS W (OPMYJIbI, OPUMEHEHHE KOTOPBIX HEOOXOAMMO U

JIOCTATOYHO JIJISl PEIICHUS 3a/1a4l BHIOPAHHBIM CIIOCOOOM (6 OaHHOM peuteHun —
sakon Oma 0 yuacmka yenu, Gopmyra O  CONPOMUGTEHUs NP
noCcne008amenbHOM COeOUHeHUU U Popmyaa Oas MOKO08 Npu NAPALIelIbHOM
CcOoeOuHeHu);

3) BBIMIOJHEHBI HEOOXOAMMBIC MAaTEMAaTHYCCKHE MPeoOpasoBaHUs M PacUEThI,
MPUBOIAIINAE K MPAaBUIBHOMY YHCIOBOMY OTBETY, W TMPEACTABICH OTBET; MpPU
9TOM JIOMYCKAETCS PEHICHUE IO YACTSIM» (C TPOMEKYTOYHBIMH BBEIYHUCICHUSIMH).

IIpaBuibHO 3ammcaHbl HEOOXOAUMbIE (OPMYJIBI, HPOBEACHBI BBIYMCICHUS, H
MOJy4YeH OTBET (BEpHBIA WM HEBEpHBIN), HO MAOMyIIeHa OIIMOKAa B 3alHcCH
KpaTKOTo ycJIOBUS uiu nepesojie exunun B CU.

N
IIpencraBieHo npaBWIIBHOE peLIEHHE TOJBKO B 0O0IIeM BuIe, 0€3 KakuX-IH0o
YHCIIOBBIX PacuéToB.

NI
3amucaHbl ypaBHEHHs ¥ (OPMYJIbI, NPHMEHEHHWE KOTOPBIX HEOOXOIUMO U

JOCTATOYHO JUISA PCHICHUA 3a1a49u BI)I6paHHLIM CHOCO6OM, HO B MaTCMaTH4YCCKHX
npeo6pa3OBaHm[x WJIM BBIYMCIICHUAX JOITYIICHA ommoKa.

3amucaHbl M HCIOJB30BaHBl HE BCE HMCXOAHBIC (DOpMyIbl, HEOOXOAMMBIC IS
peuieHus 3a1aum.

nim
3anucaHbl Bce HCXOAHBIE GOPMYJIIBI, HO B OTHOW M3 HUX JOMYyIIeHa OIHOKA.

Bce ciydan pemieHus, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM KPUTEPHUSIM
BBICTaBJICHUS OLIEHOK B 1, 2, 3 Oaia.

Maxcumanvhviil 6ann
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Ousuka 9 kmacc Bapuant 2 1
Kpurepun onennBanus 3a1aHuii ¢ pa3BépHyTbIM 0TBETOM
PeaxkTuBHOE ABHKEHHE

PeakTuBHBIM Ha3bIBaeTCAd JBHIKEHHE, KOTOPOE MPOUCXOJUT TOA ACUCTBHEM CHIIbI
peakuuu, JeHCTByIOLIEH Ha JBHXKYIIEecs TelI0 CO CTOPOHbI CTPYH BELIECTBA,
BbIOpackiBaeMOro u3 JBuratens. [I0SCHUTH MPUHIMII PEAKTUBHOI'O IBMKEHHS MOXKHO Ha
TIPUMEpPE IBUKECHHSI PAKETHI.

[Iycte B aBuraresne, yCTaHOBIEHHOM Ha paKeTe, MPOMCXOJIUT CrOpaHHe TOIUIMBA, U
IIPOAYKTBI TOpeHHs (ropsuue rasbl) MOJ BBICOKMM JaBJICHHEM BbIOpAchIBAIOTCS U3 COILIA
nsurarens. Ha kaxayro HOpLuIO ra3os, BHIOPOLIEHHBIX M3 COIUIA, CO CTOPOHBI ABHUIaTels
JeCTBYeT HEKOTopas Cuja, KOTopas MPUBOAMUT 3Ty IMOPLMIO Ta3a B JABHXKCHUE.
B cootBercTBUM ¢ TpeTbUM 3aKOHOM HBIOTOHA, Ha JABUTATENIb CO CTOPOHBI BEIOPACHIBAEMBIX
ra3oB JIHCTBYeT CWila, Takas K€ MO MOJAYJIO W MPOTHBOIOJIOXKHAS MO HAaNpaBIeHUIO. JTa
cuila HasbiBaeTcsi peakTuBHOW. [lom e€ neiicTBueM pakeTra NPHOOpPETaET YCKOPEHUE H
pasroHsieTcsi B HANpaBJICHUH, MPOTHBOIOJIOXHOM HAIIPABICHUIO BHIOPACHIBAHUS Ta30B.
Mopnynb F peakTUBHOW CHJIBI MOXET OBITh BBIYKCICH TPU TOMOIIU MPOCTON (GOPMYIIbL:
F = uu, rne u — MOJyJb CKOPOCTH HCTEUEHHS ra30B M3 COIJIA JBUTATENs] OTHOCHTEIBHO
PaKeThl, a [ — CKOPOCTh pacxoja TOIJIMBA (Macca BEIIeCTBa, BHIOPAChIBAEMOTO JIBUTATENIEM
B €IMHUIY BPEMEHM, u3MepseTca B Kr/c). HampaBnena peakTHBHas Cuila Bceraa
B HaIpaBJICHUH, MPOTHBOIOJIOKHOM HAIIPaBJIEHUIO MCTEUYEHHUs ra3oBoi cTpyu. PeakTuBHOE
JBIDKEHHE TAK)Ke MOKHO OOBSICHUTD U MPH MTOMOIIHM 3aKOHA COXPAaHEHHUS HMITYJIbCA.

[IpuHIKIT PEaKTUBHOTO JABMIKEHHS IIMPOKO HCIIOJIb3yeTcsl B TexHUKe. [lomumo paket
peaKTHBHBIC JIBUTATEH MIPUBOJAT B JABM)KEHHE CaMOJIETHI M BOAHBIE Karepa. Ha ocHoBaHnmn
9TOTO TPUHIIMIIA KOHCTPYUPYIOT Pa3IM4YHbBIC MPHUCIIOCOOICHUS — MOJMBAIbHBIC YCTPOHUCTBA
C BEpTYIIKaMH, Ha3bIBAEMBIMU «CETHEPOBBIM» KOJIECOM, WTPYIIKH H T.T. PeaktmBHOE
JBIDKEHHME BCTpeUaeTcs M B JKUBOH npupone. HekoTopble MOpckHe OpraHu3Mbl (KajabMapbl,
KapakaTulbl) ABUIAIOTCS, BBIOpAchIBas MPEIBApUTEIbHO 3aCOCAHHbIE BHYTpPh Ce0s MOPLUU
Boibl. B kauecTBe JIOOOMBITHOIO IpUMepa W3 MHUpPA PACTEHUH MOXKHO NPHUBECTH Tak
Ha3bIBaeMblil «OemieHblil orypery. [locie co3peBanus ceMsH U3 IJI0Ja ATOT0 PACTEHUS 1OJ]
OOJIBIIMM JaBJICHHEM BBIOPACHIBACTCS JKUIKOCTb, B PE3yJbTaTe 4Yero Oryper OTJIeTaeT Ha
HEKOTOPOE PacCTOSIHUE OT MECTa CBOETO MTPOU3PACTaHUSI.

Ilpn peakTuBHOM JBMKEHHH paKeTbl €€ Macca HEIPEpPhIBHO YMEHBIIAETCS H3-3a
CrOpaHHs TOIUIMBA M BHIOPACHIBAHUS HApYyXKy MPOAYKTOB cropanus. [lo 3Toil mpuumne
MOJIyJIb YCKOPEHHUSI PAKEThl BCE BPEMSI N3MEHSETCS, & CKOPOCTh PaKeThl HEJTMHEWHO 3aBHCUT
OT Macchl CrOpeBIIEr0 TOIUIMBA. BriepBble 3amada 00 OTBICKAHWHA MOJYJS KOHEYHOMH
CKOPOCTH V paKeThl, Macca KOTOPOH M3MEHMIACh OT 3HAYEHUsS M 1O BEIMYMHBI 11, ObLIa

pelieHa pycckuM  yu€HbIM, TMHOHEepoM KocMoHaBTUKH K.J. [lmonmkoBckum. ['padux
3aBUCUMOCTH, MJUTIOCTPUPYIOLIEH MOIy4YeHHYI0 UM (HOpMYILy, [IOKa3aH Ha PUCYHKE.

. KM/C

o

-2

0 2 e 6 8 my/m
3a6uCMMOCmb Moayflﬂ KOHe’-lHOTJ CKopocmu v paxkenibl Ont USMEHEeHUA eé maccol

© MHOO 20121



Dusnka 9 xmace Bapumant 2 2

U3 rpaduka BuaHO, 4TO mOJdy4eHHass [[MOTKOBCKMM 3aKOHOMEPHOCTh MOXKET OBITh
KpaTko chopMynrpoBaHa CIEIYIONIMM 00pa3oM: €Clii CKOPOCTh MCTEUCHHS Ta30B U3 COILIA
JIBUTATEIS] MOCTOSIHHA, TO TIPH YMEHBIIEHHH MacChl PAKEThl B TEOMETPHUYECKOMN MTPOTPECCUH
MOJTyJIb CKOPOCTH paKeThl BO3pacTacT B apU(METHUECKOW Tporpeccuu. MHbIMU clioBamu,

m
€CIM TPU YMEHBIIEHUH MAacChl PaKkeThl B 2 pasa (—0 = 2) MOJyJIb CKOPOCTH PaKeThI
m

m
YBEIIMYMBACTCSA Ha 1 KM/C, TO TIPU YMEHBIICHHH MacChl PakeThl B 4 pasza (—0 = 4) MmoyIb
m

CKOPOCTH pakeThl BO3pacTeT emé Ha 1 km/c. M3-3a Takoii 3aKOHOMEPHOCTH PAa3TOH PaKETHI 10
BBICOKOW CKOPOCTH TpeOyeT OYeHb OOJIBIIOTO PacXxoaa TOILUINBA.

PakeTHplii nBUTATEIb BI)I6paCLIBa€T n3 CoIula ra3el CO CKOPOCTHIO 2 xM/c
OTHOCUTCIIBHO PAKCTHI. MosxHo 11 IIpU MOMOIIH 3TOI'0 ABUIAaTCIIA pa3orHaTh PaKEeTy
A0 CKOPOCTH 6 KM/C OTHOCHUTEJILHO CTapTOBOI'O crona? OTBET MOSICHUTE.

Oo6pa3zen BO3MOKHOTO OTBETA

1. da, MmoxHO.

2. KoHe4Hasi CKOpPOCTh pAaKeThl TIpU 3aJlaHHOM CKOPOCTH HCTEYCHHS Ta30B U3 COIUIA
JIBUTATEIIS] 3AaBUCUT TOJIBKO OT MacChl COMXOKEHHOTO ToruTiBa. [ToaTOMY mpH J1F0001 CKOPOCTH
U WCTCUCHHS Ta30B pPaKeTy MOXKHO pPa30THATh JIO JIFOOOH CKOpPOCTH, B TOM YHCIC H
MPEeBBIMIAONIEH . JIJIs1 3TOr0 JHIIL HY)KHO C)KEYb JOCTATOYHYIO MAacCy TOILTHBA.

CojaepikaHue KpuTepusi Basuibl

[IpencraBneH mpaBWIBHBIA OTBET HA BOIPOC, M TNPUBEACHO JOCTATOYHOE 2
000CHOBaHUE, HE COJepKaliee ONIMOOK.

[IpencraBieH npaBUIBHBIN OTBET Ha MOCTABICHHBIN BOIIPOC, HO €ro 00OCHOBaHHE

HE SIBJISIETCS JOCTATOYHBIM, XOTSl COJEPKHUT 00a dJIEMEHTa MPAaBUIBHOTO OTBETA

WIN yKazaHue Ha (U3UYECKUe SBJICHUS (3aKOHBI), IPHYACTHBIC K 00CYXKIaeMOMY

BOTIPOCY. 1
nim

[IpencraBieHbl KOPPEKTHBIE PaCCYKICHUS, IPUBOSIINE K IPABUIBHOMY OTBETY,

HO OTBET SIBHO He c(hopMyIHpOBaH.

HpC,ZlCTaBJ'ICHLI 06mne pacCcyKae€Hus, HE€ OTHOCANIUECd K OTBETY Ha
IIOCTaBJICHHBIN BOIIPOC.

nJjin 0
OTBeT Ha BOIIPOC HEBEPEH, HE3ABUCUMO OT TOI'0, YTO PACCYKIACHUA IPABUIILHEI,
HCBCPHBI UJIN OTCYTCTBYIOT.

Maxcumanvrviil 6ann 2
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Hcnonp3yst mTatuB 1a00paTOpHBIA ¢ My(QTOH U JIANKOH, IPYXKKUHY, 3 rpy3a Maccoi
mo (100 £ 2) r, nuneiiky umHOH 300 MM ¢ MIJIJTUMETPOBBIMHE JISICHHAMH, COOepUTE
YCTaHOBKY JJIs OIIpeIeIeHUs KECTKOCTH NMPYKUHBI. [lofBechTe MPyKUHY 32 OJUH U3
KOHIIOB K MTATUBY. [IpuKperisist K CBOOOJHOMY KOHILY NPY>KHHBI TPY3bl pa3IHIHON
MacChl, I3MEPHTE B KAXKJIOM CIydyae YATUHEHHUE MPYKUHBI.

B Gnanke oTBETOB:

1) caenaiiTe pUCYHOK SKCIIEPUMEHTAIBHON YCTAaHOBKH;

2) 3anumure GopMyIly IJIs OIPEeAEICHUS CUIIbl YIPYTOCTH;

3) 3anuIIMTe yCIOBHE PaBHOBECHS I'py3a Ha MPYKUHE;

4) u3MepbTe YUIMHEHUE TPYKUHBI B 3aBUCUMOCTH OT MacChl MPUKPETIEHHOTO K HEH
Tpy3a, BEIUNCIINATE JEHCTBYIONIYIO HA TPY3 CHITY YIPYTOCTH; PE3YIbTaThl H3MEPEHUI
3aHecHUTe B TAaOJIHILLY;

5) moctpoiite rpaduK 3aBHCUMOCTH MOAYJSA CHJIBI YOPYTOCTH OT YAJIHHEHHS
MIPY>KUHBI U, UCIIONB3Ys TpaduK, CAeTaiTe BEIBOA O XapaKTepe ITOH 3aBUCUMOCTH.

XapakTepucTuka 000py10BaHusA
[pu BBIITOJTHEHUT 3aJlaHuA
«I'MA-naboparopusi» Ne 3 B cocrase:
* IITATUB JJA0OPATOPHBIH ¢ My(TOH 1 JTANKOH;

* npyuHa xeEcTrocThio (50 + 2) H/m;

* 3 rpy3a maccoii mo (100 + 2) 1;

* nuHeilika uiHoi 300 MM ¢ MIUIJTMMETPOBBIMU JEJICHUAMMU.

Bunumanue! Ilpu 3amene xakoro-immdo 3neMeHTa 000py10BaHUs Ha aHAJIOTHYHOE C IPYTUMH

XapaKTEPpUCTUKAMU HGOGXOIII/IMO BHECTH COOTBETCTBYIOIIME HW3MCHCHHUSA B 06pa3eu
BBITIOJTHCHUA 3aJIaHUs.

HCIIOJIB3YCTCA KOMILICKT O60py2[OBaHI/I$[

O06pa3en BO3MOKHOT0 BbINOJIHEHHS

1. PucyHOK 3KCIIepUMEHTAIbHON YCTAHOBKHU:

2. Fyp = kAL

3. Fgw=mg=1F;

* T TAK

= kAl .

Tp
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4. | Ne | Macca | Yaannenne MoayJib cHIIBI
rpy3a | NpPY:KMHBI YIpyrocTa
m(xr) | Al (cm) F (H)
1 0,1 2 1
2 0,2 4 2
3 0,3 6 3

I[MorpernHocTh M3Meperus yutuHeHns A [ cocraBmset = 0,5 MM.

5. F,H i
3 I
2 Ll
L
|
0 2 4 6 Alcom

3aBUCUMOCTb MOJYJS CHJIBl YHPYTOCTH HPYKHHBI OT €€ Y/UIMHEHUS HOCHUT JIMHEHHbIH

XapaxTep.

VYkazanue IKCcnepmam

C yuéTOM HOIpEIIHOCTH U3MEPEHUE YJUIMHEHUS NPYKUHbI CUUTAETCSl BEPHBIM, €CIH €ro

3HaveHHe cocTarisaeT (2 £0,1) cMm.

Conep:kaHue KpuTepHsi

Banabl

[TonHOCTBIO IPAaBMIIBHOE BBHINIOJIHEHUE 3aJaHNUs, BKIIIOYatolIee B ceOsl:

1) cxeMaTH4HbII PUCYHOK 3KCTIEPUMEHTAIBLHON YCTAaHOBKH;

2) mpaBWILHO 3allMCaHHble Tpedyemble (OPMYIIBI;

3) mpaBUIBHO 3alMCaHHbIC PE3YNbTAThl MPSIMbIX U3MEPEHUH (6 danHOM cryuae —
VONUHEHUs, NPYXHCUHDBL) U TIPABIIILHO BBIYHUCIICHHBIE 3HAYSHUS CHUIIBI YIIPYTOCTH;

4) mpaBWIBHO IIOCTPOCHHBIH TpaduK W TPaBWIGHBIH BBIBOA O XapakTepe
MI0JIyY€HHON 3aBUCHMOCTH.

[IpuBeneHbI BCE DIEMEHTHI MPaBHIBHOTO OTBeTa 1—4, HO HE CJeNaH BBIBOJ
0 XapakTepe MOTydeHHOH 3aBUCHMOCTH.
W
Jomnymiena ommoOKa mpu 0003HAYeHUH €AUHUIL U3MepeHHs GU3NIECKUX BEIUYHH.
W
Jonymena ommOKa B CXEMaTHYHOM PHCYHKE JKCIEPHMEHTAIBHOM YCTAHOBKH,
WITH PHCYHOK OTCYTCTBYET.
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ChenaH pPUCYHOK OKCIEPUMEHTAJbHOM YCTAHOBKM, IPABMJIBHO IPUBEAEHBI
3HA4YEHUs NPSAMBIX MU3MEPEHUIl BeIMYMH, HO He 3amnucaHa (opmyia s pacuéra
HCKOMOM BEJIMYMHBI U HE IPUBEIEH IpaduK.

N
[IpaBuibHO TPWBENEHBI 3HAYEHHUS] TPSIMBIX HM3MEPEHUN BEIMYWH, 3arvcaHa
dopmyna st pacyéra HMCKOMOM BEIMYHMHBI, HO HE TPHUBEAEH PHUCYHOK| 2
9KCIIEPUMEHTAIBHON YCTAHOBKH U HE MTPUBENEH TpadUK.

N
[IpaBunbHO TpUBEAEHBI 3HAYEHUS MPSAMBIX M3MEPEHUH, NpuBenEH rpaduk, HO
OTCYTCTBYIOT PUCYHOK JKCIIEPUMEHTAIbHONW YCTAaHOBKU U (opmyiia ajs pacuéra
HWCKOMOU BEJTMYHHEI.

3anucaHo TOJIbKO MPpaBUJIBHOE 3HAYCHUE IPSAMBIX HSMGPCHHﬁ.

N
[IpencrasieHa TOMBKO MPaBUIIBHO 3amucaHHas (Gopmyra s pacuéra UCKOMOM
BEJIUYMHEI. 1
nim

[IpuBeneHO MpaBUIIBHOE 3HAYCHUE TOJBKO OJHOTO M3 TPSIMBIX H3MEPCHHU, U
CJIeJIaH PUCYHOK IKCIIEPUMEHTAILHON YCTAHOBKH.

Bce ciaywan BBINOSHEHMs, KOTOpPbIE HE COOTBETCTBYIOT —BBILIECYKA3aHHBIM
KpuTepusM BbicTaBieHuss 1, 2, 3 wium 4 OawioB. Pa3po3HeHHBIE 3aIlUCH. 0
OTCyTCTBHE MOMBITOK BBHITOJHEHUS 3a/1aHUSI.

Maxcumanvrviii 6an 4

[Ipamas peiika ocBellaeTcs COJHEYHBIMM JydaMu. IIpy 3TOM Ha BepTHKaIbHOI
cTeHe BuAHA e€¢ TeHb. MOXKeT JIM JMHEHHBIH pa3Mep TEeHH OBITh MEHBIIE, YeM
JIMHENHBIN pazmep peiiku? OTBET NOSCHUTE U NPOMLIIOCTPUPYITE PUCYHKOM.

O0pa3en BO3MOKHOTO OTBeTa
1. Omeem. Moxer.

2. Obocnosanue. CBETOBBIC JIyUd PACIIPOCTPAHSIOTCS MPSIMOJIUHEHHO. [loaTOMY pelika, TeHb
Ha CTeHEe W WAYyIIME 4Yepe3 KOHIBI peiKH Jy4u oOpasyrT Tpameuuto. s Toro 4roOsl
JMHEHHBIN pa3Mep TeHU ObUT MEHBIIE, YeM JIMHEWHBIA pa3Mep PerKd, HY>KHO, YTOOBI OJTHA
OOKOBasi CTOpPOHA 3TOH Tpamenuy (TeHb) ObIa MEHBIIE APYTroi CTOpoHHI (petikn). [Ipumep
PacIoNIOKEeHUST PEHKH, CBETOBBIX JTy4el U CTEHBI, OTBEYAROIIUI 3TOMY TpeOOBaHHIO, MOKa3aH
Ha PUCYHKE.

BHJI CBEPXY

cTeHa
AyYH

COMHEYHOQID
cReTa

0BIACTE
TEHH

1
¥
J
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Copep:xkaHue KpuTepust

Banasl

[IpencraBieH MpaBWIBHBIA OTBET HAa BOINPOC, M TPUBEACHO JOCTATOYHOE
000CHOBaHHE, HE coJieprKalllee OLINOOK.

2

I[IpencraBieH NpaBUIIBHBIN OTBET Ha MOCTABJICHHBIH BOIIPOC, HO €r0 000CHOBAaHNE
HE SBJIAETCSl AOCTATOYHBIM, XOTS COIEPXKUT 00a dJIEeMEHTa IIPABUIBHOIO OTBETa
WM yKa3aHHe Ha (pu3nuecKkue sBIeHHs (3aKOHBI), IPUYACTHBIE K 00CYKIaeMOMy
BOIIPOCY.

nim
IIpencraBieHbl KOPPEKTHBIE PACCYKACHUS, IPUBO/IAIINE K NTPABUIBHOMY OTBETY,
HO OTBET SBHO He chopMympoBaH.

IIpencraBienbl  oOIIME pacCyXJCHUs, HE
MTOCTaBJICHHBINA BOTIPOC.

OTHOCAIIHECSA K OTBETY Ha

nim
OTBeT Ha BOIIPOC HEBEPEH, HE3aBHUCUMO OT TOI'O, YTO PACCYKACHUS IIPABUIIbHBI,
HCBCPHBI NI OTCYTCTBYIOT.

Maxcumanvhviil 6ann

CromrHoit kyouk ¢ pedpom a = 10 cM ypaBHOBENIMBAIOT Ha
N€rkoM pblyare (CM. pPHCYHOK), TpUKJIagbiBas K HUTH,
MPUKPEIUIEHHON K OCH 0JI0Ka, BEPTUKAILHO HAIMPABIICHHYIO
cuwty F'= 16 H. Ha ckoibko caHTHMETPOB /1 3TOT KyOUK OyeT
IMOTrpy»KaTbCAa, €CJIU €Tro OCBO6OHI/ITI> OT moaBeCca U IMYyCTHUTH F
TIaBaTh B JKUJIKOCTH, IUIOTHOCTH KOTOpo# pasua p; = 800

kr/M> ? TIpH  [IaBaHUM  BEPXHSs

KHUIKOCTH.

rpaHb KyOMKa HapajjiejibHa IOBEPXHOCTH

Ousuka 9 kmacc Bapuant 2

CojaepixaHue KpuTepUst

Bajiasl

[TpuBeneHO MONHOE MPABIIIBHOE PEIICHHE, BKITIOYAIOMIEE CICAYIONIHE STIEMEHTHI:
1) BepHO 3amHCaHO KPaTKOE YCIOBHUE 33/1a4H;
2) 3anucaHbl ypaBHEHHs W (OPMYJIbI, OPUMEHEHHE KOTOPBIX HEOOXOIMMO W

JIOCTATOYHO JJIsl PEUICHUs 3aJla4d BBIOPAHHBIM CIIOCOOOM («30710m0e npasuio
MEXaHUKUY, YCIo8Ue PABHOBeCUs pbvluded; YCloue pasHogecus Kyouxd,
NIa8arueco 8 HeUOKOCmu);

3) BBIMIOJIHEHBI HEOOXOAMMEBIC MaTeMaTHUecKue NpeoOpa3oBaHus W PacyEThl,
MIPUBOJISIIIAE K MPABUILHOMY YWCIOBOMY OTBETY, W TPEACTABICH OTBET; NPHU
9TOM JIOITYCKAETCsI PELICHUE 10 YacTAM» (C MPOMEKYTOUHBIMH BEIYUCICHUSMH).

[IpaBunbHO 3amucaHbl HEoOXoAuMble (HOpMyJIbI, NPOBEIACHBI BBIYHUCICHUS, U
MOJy4YeH OTBET (BEpHBI MM HEBEpHBIA), HO MJOMyIIeHa OIIMOKAa B 3alKCH
KpaTKOT0 ycJIoBUs Wiu nepeBoje eaunun B CH.

NN
IIpencraBieHo NpaBUIbHOE PELIEHUE TOJNBKO B 0OIEM Buzae, 0e3 Kakux-1ubo
YHCIIOBBIX PacUETOB.

W
3amucaHbl ypaBHEHHss M (OPMYJbI, NPUMEHEHHWE KOTOPBIX HEOOXOIUMO U

JOCTATOYHO JUIA PEUICHUA 3aaa4u BI)I6paHHbIM CHOCO60M, HO B MaTeMaTU4YCCKHX
HpGOGpaBOBaHI/IHX WJI BBIYUCIICHUAX JOITYIICHA OmIroKa.

3amucaHbl M HCIOJB30BaHBl HE BCE HMCXOAHBIE (POPMYIBI, HEOOXOAMMBIC IS
peueHus 3aJa4H.

N
3aIlMCcaHbl BCE UCXOJHBIE (POPMYJIIBI, HO B OJTHOM M3 HUX JOIMYIIeHa OINOKa.

Bce cnyvan perieHusl, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM KPUTCPHIM
BBICTABJICHUS OLICHOK B 1, 2, 3 Oaia.

0

Bo3Mo:KHBIIi BADHAHT peleHust

ﬂaHOZ

a=10cm=0, 1m;

[lo «30m0TOMY MpaBUIy MEXaHUKN
TOJIBIDKHBIA OJIOK JTAa€T BBIUTPBIII B CHJIC
B 2 paza. CorjacHo yCJIOBHIO PaBHOBECHS
pblYara OTHOCHTEIBHO OCH, TPOXOJISIICH

O6LCI[I/IH51$I TIOJIYyYCHHBIC BBIPDAXKCHUA, HAXOAUM
F 16

h=—— = 2
4a’gp, 4-0,17-10-800

=0,05M= 5CM.

F=16H, gepe3 TOYKY €ro II0/IBeCa, MOKHO
F
p; =800 K/, 3amucaTh o . 2], = 5 .- Tak xak
3 F
m = pa’> IIOTHOCTh MaTepuasa KyOHKa p=—
4a’g
CornacHo yCJIOBHIO IIJTaBAHUS TEI
2
Frgy = Mg = FApx = gVnorp’ rae Vnorp — hq? Orcrona p=

pik,
a

Maxcumanvhoiil 6an

3

h=? Otser: h = 5cMm.

© MHOO 20121

BHCKTpI/I‘ICCKaSI 1IeNb COCTOUT M3 COEAUHEHHBIX IOCJEI0OBATEIbHO HCTOYHHKA
TIOCTOSIHHOTO HAIIPSKCHUA, HWACAJIBHOTO aMIIEpMETpa U JUTMHHOM OI[HOpOZ[HOfI
TIPOBOJIOKH MMOCTOSAHHOT'O CECYCHU . HpI/I 9TOM aMIICPMETP IMOKA3bIBACT TOK CHIION Il'

A

U

DTy K€ NPOBOJOKY CKJIAJIbIBAlOT B BHJE IPAaBUIBHOIO ISATHYTOJIbHMKA M CHOBA
BKJIIOUAIOT B TY K€ IIE€Tb TaK, Kak MOKa3aHO Ha pucyHke. [Ipu TakoM noaxmoueHun

aMIepMeTp TTOKa3bIBAeT TOK CHUIIOH .

[

4

Haiinute oTHOIIEHUE TTOKA3aHHUI aMIICpMETpa [_ B IIEPBOM U BO BTOPOM CJiIydasX.

2

© MHOO 20121
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Bo3Mo:KHBII BADHAHT penieHust

ago: |PemeHmue.

2R 3R

Hckomast BeJmthaﬁ = 2 . 6—R = i =0, 24.
L S5R 5U 25

) CHNa TOKA B IIEPBOM cilydae [; = SR’ a BO BTOPOM ciIy4ae [ = — + —

0O0603HauMM CONPOTHUBICHUE OJJHOI CTOPOHBI MATHYTONbHUKA yepe3 R. Torga

5U

"~ 6R

Coneprxanue KpuTepusi

banabl

[IpuBeeHO MOTHOE NPABUIILHOE PELIEHHE, BKIIOYAOIIEe CACAYIOIIE YIEMEHTHI:
1) BepHO 3amMCaHO KPAaTKOE YCIOBHUE 33/1a4H;
2) 3amucaHbl ypaBHEHHS M (DOPMYJBI, IPUMEHCHHE KOTOPBIX HEOOXOIMMO U

JIOCTATOYHO ISl PEIICHHs 33/1a9M BBEIOPAHHBIM CITOCOOOM (B TaHHOM PEUICHUH —
sakon Oma 0na yuacmka yenu, opmyia Oisi  CONPOMUGLEHUS NpU
NnoCne008aAMeENbHOM COCOUHEHUU U (DOpMyd Ol MOKO8 Npu NApaileIbHOM
coeouHeHuu);

3) BHIMOJTHEHB! HEOOXOAMMBIC MaTeMaTHUECKHE INPeoOpa3oBaHMsS M PacdETH,
MIPUBOSIINE K TPABHIGHOMY UYHCIOBOMY OTBETY, M TIPEICTaBICH OTBET; INPH
9TOM JOIIYCKACTCS PEIICHUE «II0 YACTIMY (C MPOMEKYTOUHBIMH BEIYUCIICHISIMA).

[IpaBuiabHO 3ammcaHbl HEOOXOAUMBIC (OPMYJIBI, TPOBEICHBI BBIYHCICHUS, H
MOJIy9eH OTBET (BEpHBIM WM HEBEPHBIH), HO JOMyIIeHAa OIMMOKa B 3aIlUCH
KpaTKOTO yCIIOBUS Wiu niepeBojie enuuui] B CU.

N
[IpencraBieHo MpaBUIILHOE pPEIICHHE TOJIBKO B O0IIEM BHJE, 0€3 KaKUX-THOO0
YHCJIOBBIX PACUETOB.

N
3anucaHbl ypaBHEHHs M (OPMyJIbl, NPUMEHEHHE KOTOPbIX HEO0O0XOIUMO U
JOCTaTOYHO JJIsl PeLeHUs 3ala4i BbIOpPAaHHBIM CIIOCOOOM, HO B MaTeMaTH4eCKuX
peo0pa3oBaHMAX WIK BBIYMCICHUSX JOMYyIIEeHa OINOKa.

3amucaHbl M MCHOJIB30BAaHbl HE BCE MCXOAHBIE (DOpMyJibl, HEOOXOAMMBIE ISt
pelIeHns 3aJaun.

nim
3amucaHbl BCe UCXOIHBIC OPMYITBI, HO B OJIHOW M3 HUX JOMYyIIeHa OIIHOKA.

Bce cmyuan penreHusi, KOTOpbIe HE COOTBETCTBYIOT BBINICYKA3aHHBIM KPUTCPHSIM
BBICTABJIEHUS OIEHOK B 1, 2, 3 Oaia.

Maxcumanvrorii 6an

© MHOO 20121




®duszpka. 9 kiacc.

OTBeTHI K 32JaHUAM.

Bapuanr 1.
Ne zamanus OtBer Ne zamanus OtBer
20 153 22 35.
21 112 23 13.
OTBeTHI K 32JaHUSAM.
Bapnanr 2
Ne zaganus OTtBeT Ne zaganus OTtBeT
20 412. 22 14
21 221. 23 23.

© MHOO 2012r.
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HMHcTpykiuus Mo BLINOJIHEHNIO padoThl

Ha BeImonHeHMe 3K3aMeHAIMOHHOM paboThl mo ¢u3uke oTBoAMTCS 3 yaca (180 muHyT)
Pa6ota coctout u3 3 uacteii, BKIIOUYAOIIUX B ce0s1 27 3anaHuit

Yacte 1 cogepwxur 19 3amanuii (1-19). K kaxnomy u3 nepebix 18 zaganuii npuBoautces
YeThlpe BapHaHTa OTBETa, U3 KOTOPBIX TOIbKO OJUH BepHBIH. [Ipy BRIMOIHEHUU 3THX 3aJaHui
yactu | o6BeauTe KPyKKOM HOMEP BBHIOPAHHOTO OTBETA B 9K3aMeHalnoHHo# pabote Ecnu Bot
o0Beny He TOT HOMED, TO 3a4epPKHUTE 3TOT 00BEIEHHBIH HOMEP KPECTHKOM, a 3aTeM 00BenTe
HoMep HoBoro oTeeTa. OTBeT Ha 3ajanue 19 yacth | 3anKceIBacTCS Ha OTAENBHOM JIMCTE

Yacts 2 comepxuT 4 3amanus ¢ kpaTkum otBeToM (20-23) Ilpu BHITOTHEHMH 3amaHMH
4acTH 2 OTBeT 3alUCHIBaeTCs B SK3aMeHallMOHHOM paboTe B oTBelEHHOM s 3TOro Mecre. B
Clydae 3alllicl HeBEpHOTO OTBETA 3a4epPKHUTE €T0 H 3alHIIUTE PSAOM HOBBIH

Yacts 3 conepxut 4 3apanus (24-27), Ha KOTopble cle/IyeT JaTh pa3BEPHYTHIH 0TBeT OTBETH
Ha 3aJaHus 4acTH 3 3amuchIBAlOTCS Ha OTAENBHOM JNHUCTe 3afaHue 24 sKclepUMeHTalbHOe, H
JUISL €TO BHINOJHEHHs HeoOXO0AMMO BOCIIONB30BaThCs 1abopaTOpHEIM 060pyAOBaHIEM

IMpu BEMHCIEHHSX pa3zpellaeTCs NCIOIb30BaTh HENPOTPAMMHPYEMBIi KalbKyISATOP

IMpu BhmonHeHMM 3amaHuil Bel MoxeTe mons3oBarhes 4epHOBUKOM. Obpaiiaem Baine
BHUMaHKe Ha TO, YTO 3alllCH B YepHOBUKE He OyAyT YUUTHIBAThCA NIPU OLIEHUBaHUH paboThl

CoBeTyeM BBITIONHSTH 33/laHUS B TOM IIOPsIKE, B KOTOPOM OHH HaHBI. J1s 5KOHOMHH
BpEeMEHH IIpollycKaiiTe 3ajjaHue, KOTOpoe He YHa€Tcsi BBINOJHUTH Cpa3y, U Iepexoiure K
crepytomemy. Ecny nocie Beimonnenus Bcelt paborsl y Bac octanetcst BpemMs, Bol cMoxeTe
BEPHYTHCS K TIPOITYILEHHBIM 3aJaHASM

bannel, norydyennsle Bamu 3a BhIOJNHEHHBIE 3amaHus, cyMMupylotrcs. Ilocrapaiitech
BBIITOJIHUTH KaK MOXHO Gonblle 3aganuii 1 HabpaTh HanboJblee KOIHYeCTBO 6aIOB

XKenaem ycnexa!

Buumanne! Buaeopasz6op sannoil padorel npoiiger na caiite www.statgrad.cde.ru
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Hiske npuBeeHbI CIIPaBOYHbIC JAHHBIE, KOTOPbIC MOTY T MOHaAOOUTLCA Bam IL10THOCTD
MPH BBINIOJHEHUH PabOTBL. KT KT
OcH3HH 710 F apesecHHa (COCHA) 400 F
JecaTHuHbIe MPUCTABKH KT KT
800 — 900 —
Haumenosanue O603HaYeHHE MHOXHUTE b CIIUpPT 3 napadux 3
rura r 10° KT KT
p KEPOCHH 800 — nén 900 —
Mera M 10 M M
KT Kr
KHJIO K 10° MacJIO MalIMHHOE 900 F ATFOMHHHIH 2700 F
rekTo r 10? KT KI
1000 — 2700 —
_ BOJA Mpamo
CaHTH c 1072 s M3 p P M3
3 KT KT
MU M 10 MOJIOKO LIEABHOE 1030 — LMHK 7100 —
_6 M M
MUKpPO MK 10 KT KT
HAHO H 109 BOJA MOPCKast 1030 o CTallb, JKEJIE30 7800 )
KT KT
KoHCTaHThI CIHLEPUH 1260 — Me b 8900—3
M M
CKOpEHHE CBOOOIHOTO MaJACHHS Ha 3eMiie g=10 - 13 600 = 11350 X5
yCKop o2 PTyTh ) CBHHELl v
—11 H- M2
TPaBUTALHOHHAA NOCTOAHHAA G=6,7-10 " ———
KT
s M
CKOPOCTb CBETA B BAKYYME c=3-10 N
3JIEMEHTAPHBIN 3JICKTPUUSCKUH 3apsa e=1,6- 10 ° Kn




dusuka. 9 knacc. Bapuaur 3 Bugeopasbop Ha caiite www statgrad.cde.ru 5 Gusuka. 9 knace. Bapuanr 3 Bupneopasbop Ha caiite www statgrad.cde.ru 6

Ynejabnas Yacrs 1
TEMIOTA i
TeTTOSMKOCTS Bomsr | 4200 Mok NapooGpasoBaHus 2.3 10° Hox IIpu evinoanenuu zadanuii c 6v160pom omeema (I-11) ob6eedume Kpysckom HoOmep
kr - °C BOJI KT RPABUILHO20 OMeema 8 IK3AMeHAUUOHHOI pabome.
. Tk TEIIOTa s ik 1 | Ha pucyHke mpeactaBieH rpaduk 3aBUCHMOCTH KOOPIHHATHI X TEJIa OT BPEMCHH 1.
TeNIoEMKOCTD crimpTal 2400 o C napoo6pa3oBaHus 9,0-10° — Ha kakux y4acTKax 3TO TeJO [BHTaJOCh PABHOMEPHO C OTIHYHOM OT HyJIs
KT cnupra Kr CKOPOCTBIO?
xK K
TemnoéMKocTh 1paa | 2100 H—Q TCILIOTA IIABNICHAA | 5 5. | Ax .M .
kr- C CBUHLA Kl < ¢
TEMIOEMKOCTD 920 IES TeIIOTa IUIABAEHUA | g |4 Hox N
AMFOMUHUA kr - °C cTanu ’ KT 4 777% NT T[]
Hox TEMIOTA I1aBJIEHUA IV 3
TennoéMkocTh ctanu | 500 ——— CILIOTA TLIaB.IC 59-10° ==
kr- C onoBa KT R / \
" Hox TEIIOTA TUIABICHUS s Hok -
TEMIOEMKOCTh LMHKa | 400 ——— 3,3:10° =— I A
xr- C JIbJa KI \EIRG o T
. Hox TEMIOTa CTOPaHUA 7 DK
TEII0EMKOCT Meau | 400 ——— p 2,9-100 — e A TR
kr- C crrpTa KT = 7. ¢
) JIES TEIIOTa CTOPAHHA 7 JK
TeNIOEMKOCTb OnoBa | 230 ——— p 4,6-10°0 — 1) Ha ABu DE 2) na BCu CD 3) tombko Ha BC  4) Tombko Ha CD
kr - °C KEPOCHHA KT
TEILUIOEMKOCTD 130 ok TEIIOTa CTOPAHHA 4610 Tk 2 | Ha rnaaxoM rop13OHTaIbHOM CTOJIE MOKOATCA ABa Tena — Tenio 1 u teno 2. Ha oba
CBHHLA kr - °C BeH3uHa ’ KT ITUX Teja MOOYEPEAHO ASHCTBYET OXHA U Ta e ropusoHTambHas cuna F. Teno |,
TCTIIOSMKOCTD 120 Tk HMMEIOIEE MacCy 2 Kr, B pe3yJbTaTe ACHCTBUA 3TOM CHIIBI MPUOOPEIO YCKOPEHHE,
OpOH3BI kr-°C paBHOe Mo Momymo 4 m/c? . Haiimure Maccy Teaa 2, €CMIM OHO B PE3yJIbTaTe
T T BO3ACHCTBHA CUIBI ' MPpUOGPENIO YCKOPEHHUE, PABHOE TI0 MOAYIHO0 8 m/c? .
eMIepaTypa njiaBJ/ieHus eMIeparypa KHIeHust
B EUTE s 1) 0,5 xr 2) 1w 3) 2k 4 4
CBHHLA 327 °C BO/JbI 100 °C
0JIOBa 232 °C cIupTa 78 °C 3 | Kakas U3 HIDKE MEPEUHCICHHBIX CHJI HE MOJKET OBITh 0OBACHEHA 3JIEKTPOMArHUTHBIM
b 0°C B3aUMOJACHCTBHEM aTOMOB H MOJIEKYJI BEIIECTBA APYT C APYroM?
1) cuna ympyroctu 2) cuna TpeHus
. OM- Mm% 3) cuna npuTHKEHHA TEN K 3eMiIe 4) cunma peakUHH NOBEPXHOCTH
YaebHoe daexTpuyeckoe conporus/ienne, —— (tipu 20 °C) . .
M 4 | B cucteme On0KOB, MOKa3aHHOH Ha pHUCYHKEe, ONOKH U HHUTH JETKHE, TPCHHUE
cepebpo 0,016 HHKEJIUH 0,4 npeHeOpeskumMo Mano. Kakol BeIMrpeIil B cuie Jaét 3Ta cucteMa 610koB?
MEADb 0,017 HUXPOM (CILUIAB) 1,1
AMFOMHHHH 0,028 (expanb 1,2
JKEIE30 0,10

HopmanbHbie yci0oBus: gapicHue | 0 [Ta, Temneparypa 0 °C.

1) B 2 paza 2) B 3 pasa
3) B 4 pasa 4) He Maét BRIMTPHIIIA
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5 | Ha xoHuax xopoMbiciia paBHOIUIEYMX BECOB MOJBELICHHI JBA OJHOPOJHBIX IIAPHKA.
OmuH wWapuk CAemaH M3 ’Keire3a, a APYroi — u3 mead. Becsl Haxomartes
B PaBHOBECHH. UTO MPOM30MAET C pABHOBECHEM BECOB, €CJIH 00a MIAPHUKA MOITHOCTHIO
NOTPY 3UTh B BOAY ?

1) BeCchl OCTaHy TCS B PABHOBECHH, TAK KaK Macchl IIAPHUKOB OJAUHAKOBHI
2) Bechl OCTAHYTCA B PABHOBECHH, TaK KaK LIAPUKU UMEIOT OJMHAKOBBIC 00BEMBI
3) paBHOBecHE BECOB HAPY IUMTCSA — OMMYCTHUTCS IIAPHK, CACIAHHBIN U3 XKeNe3a

4) paBHOBECUE BECOB HAPYIUHUTCA — OITyCTUTCA LIAPHK, CACTAHHBIH U3 MEIH

Z‘ Bpycok maccoii 200r, moaBemieHHBIH Ha JErKOH TPY’>KHHKE, NOJHHMAKOT

BEPTHKANBHO BBEPX C YCKOPEHHEM, PAaBHBIM 10 MOAYII0 0,5 M/c’ ¥ HAmpaBICHHBIM
BBEPX. MOAYJIb CUIIBI YIIPYTOCTH MPYKUHKU PaBEH

1) 2,1 H 2)2H 3) 19H 4) 0,1 H

7 | Typuct pa3xér koctép Ha mnpuBane B Oe3BeTpeHHYH mnoroay. Haxomace Ha
HEKOTOPOM PacCTOAHHHM OT KOCTpa, TypucT omymaer temio. Kakum crocobom
B OCHOBHOM IMPOMCXOJHUT MPOLIECC NMEPEAaut TEILIOTHI OT KOCTPa K TYPHCTY?
1} myTéM TEIIONPOBOAHOCTH
2) myTéM KOHBEKLMH
3) nyTtém usnyueHus
4) myTéM TEIIONPOBOAHOCTH H KOHBEKLIHH
8 | Ha pucynke mpeactasieHsl rpaUKu 3aBUCHMOCTH TEMIIEPATYPBI  OT BPEMEHH T IS
TpEX TBEPABIX TeJl OJMHAKOBOH Macchl: K3 OpOH3BI, U3 OJioBa M cTainu. Tema

HArpeBalOT Ha OJUHAKOBBIX ropejkax. Ompenenute, kakoil rpaduk COOTBETCTBYET
HarpeBaHHIO Teaa u3 GPOH3bI, KaKOH — U3 0JI0BA, @ KaKOH — H3 CTaJH.

1.°C

0 T, MIH

1) 1 - Gpousa, 2 — 010BO, 3 — CTANIB
2) 1 - onoBo, 2 — 6pon3a, 3 — cTanb
3) 1 —ctams, 2 — Gpon3a, 3 — 01080
4) 1 - ctans, 2 — onoBO, 3 — GpoH3a

®dusuka. 9 knace. Bapuanr 3 Buaeopas6op Ha caiite www .statgrad.cde.ru 8

9 | Ha pucyHke npencrasiicH rpadUK 3aBHCHMOCTH TEMIICPATyphl ¢ OT BPEMCHU T JUIA
Kycka Jjbaa maccod 480 r, nomewgHHoro mpu temmnepatype —20°C B kamopumeTp.
B 1ot ke xanopumerp nomenéH Harpesateab. Halinure, kKakyro MOIIHOCTb pa3BHBAal
HArpeBaTelib MpHU IUIABJICHUH JIbJa, CUMTad 3Ty MOIIHOCTH B TEUCHHE BCETO MpOLIECCa
MOCTOAHHOU. TeMmI0EMKOCTIO KAJTOPHMETPA U HATPEBATENA MOKHO MpeHeOpeyb.

4 8 10017 7 am

=10

F~

=20

1) 330 Br 2) 330 xBr 3) 336 Br 4) 19,8 kBt

10 | Mesxay [aByMA BEPTHKAJIBHO PACHONOKCHHBIMH PA3HOMMEHHO 3aPMKCHHBIMH
IUIACTHHAMH Y AEP’KHUBAIOT OTPHULIATENIBHO 3aPSDKEHHBIN THKENBIH LIAPUK, KOTOPHIH
3aTeM OTITyCKar0T. B kakoM HampaBJICHUM HAYHET ABUraThCs IUAPUK?

1)1 2)2 3)3 4 4

11 | Ha auarpammax u306paskeHbI 3HAYCHUS [UTHHBI / ¥ ILIOLIAAM MOTICPEYHOro CeUeHUA S
JBYX LMIHHAPHYECKHX MEAHBIX MpoBOAHHMKOB | M 2. CpaBHHTE 3IEKTPHUECKHE

conpoTuBieHnst R ¥ R, 3THX IPOBOIHUKOB.

{m St

5] 2.0

(} -

{) y

HPOBOIHITK APOBROAHHKN

2) R, =% 3) R,=R, 4) R,=12R,
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12 |K IOKHOMY IOJIOCY IOJOCOBOrC MAarHuTa TMOAHOCAT MAJCHBKYIO MAarHUTHYIO

CTPENKY. YKaKHUTC PUCYHOK, HA KOTOPOM IPABHIBHO IMOKA3aHO yCTAHOBMBLICECS
MOJIOKEHUE MATHUTHOM CTPEIIKU.

0
0

©

s

A 5 S v

\

A S | A \ N \ 3

11 2)2 33 4 4

13 | U3 Bo3ayxa Ha mMOBEpPXHOCTh BOABl mMajaeT Jay4y cBeTta. Ilog ciaoeM BOAbI
pacmonaractca ¢tekno. M3BecTHO, 4TO mMoKa3aTeib MPEIOMICHHUS CTekaa OGosbiie
MOKa3aTeId MPEIOMICHUA BOABL. Ha KakoM PHCYHKE NpaBHIBHO H300pakéH X0a
CBETOBOrO JTy4a?

0 ©)
Ry S

BOBIY X HOL I X

oLl [HSRH

CICH 1O

&)

BOBIYN BOBLY N

131

CTURITO CTOKIO

1) 1 2)2 33 4 4

RO
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14 | Mcnons3y s qaHHBIE PUCY HKA, OTIPEACITHTE MOKa3aHHE aMnepMeTpa A.

I

6B

20 40w

0 Owm

1) 0,5A 2) 1A 3)2A 4) 36 A

15 | I[Ipu npoTeKaHUM 3TEKTPUUECKOTO TOKA B METAILIAX YTIOPSAOYEHHO TBIDKY TCA
1) MPOTOMEBI U EKTPOHBI 2) 3NEKTPOHBI

3) mpoToHsI 4) vOHBI

16 | Kakoii(-ue) u3 omsitoB Bbl mpeanokuaud Obl MpoBECTH, 4TOOBI JA0Ka3aTh, YTO
COMPOTHBIICHUE LIMTUHAPHYCCKOH MPOBOJOKH 3aBUCHT OT €& JAJTHHBI?
A. Tloka3aTh, YTO COMPOTHBJICHHC MPOBONOKH H3MCHHTCA, €CIH CHOXKHTh €&
MOIOJIaM, pa3pe3aTh, 3aYHCTUTh U COSAUHUTH KOHIIbI.
b. [ToxazaTe, YTO COMPOTHBJICHHUC IMPOBOJIOKH H3MEHHUTCA, €CIH OT HEE OTpE3aTh
TOJIOBUHY [JIVHBI.

1) toneko A 2) Toneko b 3)uA ub 4) uu A, uu b

IIpouumaiime mexcm u gvtnonnume 3a0anusn 17-19.

PeakTuBHOE NBHKEHHIE

PeakTuBHBIM Ha3bIBacTCAd ABIDKEHHE, KOTOPOE IPOMCXOAMT IMOA ACHCTBHEM CHIIBI
peakuMy, JACHCTBYIOILEH Ha JABIKYINEECS TEJO CO CTOPOHBI CTPYH BELUECTBA,
BbIOpaceiBaeMoro u3 apurareii. [IOSCHHTh MPHUHLHN PEAKTHBHOTO IBH)KCHHA MOXHO Ha
IMPUMEPE JBIDKEHUS PAKETHI.

Ilycte B mBuraTtene, yCTaHOBJICHHOM HAa PaKeTe, MPOUCXOOUT CrOPAHHE TOIUIMBA H
MPOMYKThI TOpeHusa (TOPAYME rasbl) MOJA BHICOKHMM JABJIECHHEM BbIOPACHIBAKOTCA M3 COILIA
jgeuratend. Ha kaskayr0 MOpLMIO Ta30B, BHIOPOIICHHBIX H3 COILIA, CO CTOPOHBI ABHTaTENA
JEUCTBYeT HEKOTOpas CHIAa, KOTOpasd IPHBOAMT STy MOPLMIO Ta3oB B JBIDKCHME.
B cooTBeTCTBHM C TpeThUM 3aKOHOM HBIOTOHA, HA JBUraTeNb CO CTOPOHBI BHIOPACHIBACMBIX
rajoB ACHCTBYCT CHJIA, TaKas K¢ MO MOAYJI0 U MPOTHBOIOJOXHAS MO HAMPABICHHUIO. JTa
cula HasbiBaeTCA peakTHUBHOH. [lox eé aelicTBHEM pakeTa MPHOOpPETaeT YCKOPSHHE H
pa3roHACTCS B HAMPABJACHUH, IPOTHUBOMOJIOXKHOM HAMPAaBJICHHIO BBIOPACBIBAHHS Ta30B.
Moaynp F peakTHBHOW CHJIBI MOXET OBITH BBIMHCICH IMPH MOMOIUK MPOCTOH (hopmyJisr:
F=puu, tne u — Mooy CKOPOCTH HMCTEUEHHS Ta30B M3 COIUIA JBUTATE1 OTHOCHTEJIBHO
pakeThl,a 4 — CKOPOCTb pacxoja TOILIMBA (Macca BELICCTBA, BHIOPACHIBACMOTO TBUraTe/icM
B CIMHHUL BpEeMEHH, u3Mepsercas B kr/c). HampaeneHa peaktuBHasg cuna BCeria
B HAIIPaBJICHHU, [TPOTHBOIOJI0KHOM HAIIPABJICHHIO MCTCUCHMA ra3oBod cTpyu. PeaxtuBHOE
JBIDKCHHE TAKXKE MOXKHO OOBSCHUTH U MPH MOMOILH 3aKOHA COXPAHCHHS UMITY JIbCa.
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[TpuHUMN PEaKTHBHOTO ABIDKCHMSA IUHPOKO HCHONB3YETCA B TexHHKE. [IoMHMO paker
PCAKTHUBHBIC ABUTATC/IH MPUBOAAT B ABMIKCHHC CaMOJIETBI U BOJHBIC KaTcpa. Ha ocnoBanuu
3TOr0 NPUHLMIIA KOHCTPYHMPYIOT Pa3IHYHBIC MPUCIIOCOONCHHUS — MOJHBAJIbHbIE yCTPOHCTBA
C BCPTYLUKaMH, Ha3bIBACMBIMH «CCTHCPOBBIM)» KOJICCOM, HWIPYLIKHA H T. II. PeakTuBHOC
JBIKCHHE BCTPEYACTCA U B 'KMBOH mpupoae. HekoTopsie MOPCKYE OpraHu3Mbl (KanabMapsl,
KapaKaTHLbI) JBUTAOTCS, BHIOPACHIBAA IPECIBAPUTEIFHO 3aCOCAHHBIC BHYTPb CeOs MOpLUM
Boasl. B kauecTBe MOGOMBITHOTO MpPUMEpPAa M3 MHpa PACTEHHE MOXKHO NPHUBECTH Tak
Has3biBacMBbIH «OeimeHbld oryper. Ilocne co3pepaHma CeMsAH U3 IUI0AA 3TOTO PACTCHUA IOA
0OABILHM JABJICHHEM BHIOPACHIBACTCSA JKHAKOCTH, B PE3YJIbTATE YEro OTypell OTJICTAcT Ha
HEKOTOPOE PACCTOSHHUE OT MECTA CBOETO IMPOU3PACTAHHA.

[Tpu peakTHBHOM [IBIDKCHHH paKeThl €€ Macca HEMPEPBIBHO YMEHBINIACTCA H3-3a
CropaHus TOIUIMBA W BBHIOPACBIBAHMS HAPYXXy NPOAYKTOB cropanusa. [1o 3TOH ImpuyuHe
MOJYJIb YCKOPEHUS PaKeThl BCE BPEMs U3MEHACTCS, @ CKOPOCTh PAKEThl HETMHEHHO 3aBHCUT
OT MacChl CrOPEBLUETO TOIUIMBA. BriepBhie 3amaya 00 OTBICKAHHH MOIYJIA KOHECYHOM
CKOPOCTH V PaKETHI, Macca KOTOPOH HM3MEHMIIACh OT 3HAYCHUSA M A0 BEIMYUHBI 1, OblLi1a

pelIcHa PYCCKHUM yuéHbIM, mnHOHepoM kocMoHaBTuku K.O. Llnonkosckum. I'paduk
3aBHCUMOCTH, WUTOC TPHPYIOLIEH MOTYYEHHY 0 UM (OPMYJIy, MOKa3aH Ha PHUCY HKE.

PORNMLC

\

0 2 -+ 8 8 m,om
3asucumocmso MOOle}l KOHEYHOU CKopocmu v paKembuvl Om USMEHEHUA eé Maccol

U3 rpaduxa BHAHO, YTO MOJyYECHHAsA LIHONKOBCKHM 3aKOHOMEPHOCTH MOXKET OBITh
KpaTko c(hopMyHMpOBaHA CIEIYIOIUM 00pa3oM: €CJIH CKOPOCTh HCTEUEHHA ra30B M3 COILIA
ABUTATC]IA NMOCTOAHHA, TO MPH YMCHBIICHUU MAaCChl PAKCTHI B reOMeTquecxoﬁ MPOTPECCHU
MOZYJb CKOPOCTH PakeThl BO3pacTaeT B apupMeTHYeCKOH mporpeccuu. MHBIMH clioBamw,

m
€CJIM MPH YMCHBIICHHH MacChl pPakeTsl B 2 pasza ( =0 = 2) MOIyNb CKOPOCTH PaKEThI
m

m
YBETHYHMBACTCA HAa | KM/C, TO MPH YMEHBILICHHH MAacChl pakeTsl B 4 pasa ( —0_ 4) moay b
m

CKOPOCTH paKeThl BO3pacTeT e1ué Ha | km/c. M3-3a Takoii 3aKOHOMEPHOCTH PAa3rOH PAKETHI IO
BBICOKOM CKOPOCTH TpeOyeT oueHb 5OMbIIOro pacxoaa TOIUIMBA.
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17 | Moxynb pcakTHBHOM CHJIbI 3ABHCHT
1) TOJABKO OT CKOPOCTH HCTEUYEHH ra30B U3 COIUIa ABUIaTeA
2) TOJBKO OT CKOPOCTH PacxoJa TOIUIUBA

3) OT CKOPOCTH HCTEUCHHUS Fa30B M3 COIUIA JBUTATENd M OT CKOPOCTU pacxola
TOIUTHBA

4) OT HaNPaBJCHUA UCTCUCHHUS FAa30BOM CTPYH U3 COILIA ABUraTe/is

18 | Pakera HauanbHoO# Maccoit 800 T, cTapTOBaB M3 HEMOABIKHOTO TMOJIOKEHHUSA, COXKIIA
MOJIOBHHY TOIUIMBA, B PE3YJbTATE YEro €K OblIa AOCTHTHYTa CKOPOCTh 2,5 KM/C.
Yemy Oyner paBHa Macca pakeThl B MOMEHT, KOTJa €€ CKOPOCTh JOCTHIHET 3HAUYCHHA
7,5 km/c?

1) 400 T 2) 300 1 3) 200 T 4) 100 T

Ilpu evinonnenuu 3zadanusn 19 c pazeépuymeim omeemom UCHONBLIYIIME OMOCTbHBIN
Aucm, 3anuwiume CHA4aA1a HomMep 3a0anus, a 3amem omeem Ha He2o. ITonnviii omeem
00NMCeH BKNIDUAML HE MOJIbKO OMEem HA 60RPOC, HO U €20 pa3eépHymoe, 102U4ecKu
ces3annoe 060ocrosanue.

19 | PakeTHsIfi mBUraTenbr BHIOpAchHIBACT M3 COIUIA ra3bl CO CKOPOCTBIO 3 KM/C
OTHOCHUTEJILHO PakeThl. MOKHO JIH MPU MOMOILM 3TOT0 JABHUraTelsl pa30THATh PAKETY
JIO CKOPOCTH 8 KM/C OTHOCHTSIBHO CTapTOBOro cTona? OTBET MOsACHUTE.

Yactpb 2

Ilpu ewinonuenuu 3adanuii ¢ kpamxum omeemom (3adanusn 12-14) neobxodumo
3anucams OMeem ¢ yKa3aHHoM 8 MmeKcme 3d0aHusA Mecme.

20 | Boonp ropu30OHTANBHOW AOPOTH JBHKY TCS aBTOMALIHHA, BEJOCHIIEAUCT M MELLECXOX
(cM. pucyHok). Hanpasienue ocu Ox yka3aHO Ha PHCY HKE.

72
_— IR e

=
[-J X

YCTaHOBHTE COOTBETCTBHE MEXKAY CKOPOCTAMHM [JBIDKCHHA Tel W rpadukaMu
3aBUCHMOCTH IMPOCKIHH CKOPOCTH HX IBHXKCHHA HA OCbh Ox OT BPECMCHH. K KLXKAOMY
3NIEMEHTY NMEPBOro cToNOLa MoJOEpUTE COOTBETCTBYIOLIMI 3J1EMEHT U3 BTOPOTO H
BHECHTE B CTPOKY OTBETOB BBHIOpaHHbIC LUU(PHI MOJ COOTBETCTBYIOIIUMH OyKBaMHU.
Ludpst B 0OTBETE MOTY T OBTOPATHCS.
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CKOPOCTH
JABUWXEHUA TEJ

A) aBTOMaILHHbI 1w

B) Benocurnenucta
B) nemexona

2) v .

4) v |

OTBeT: |
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TPA®UKU 3ABUCUMOCTE NPOEKIIUHA

CKOPOCTH OT BPEMEHH

LAMCA
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21 | Ha pucyHke u300pakeHa CXeMa IJICKTPHYCCKOH LUCMH, BKIFOYANLICH HCTOYHHK

MOCTOSIHHOrO HampsbkeHus U, Tpu pe3uctopa conportusieHusMHu R, 2R, 3R wu
xkmou K.

OnpenenuTe, KaKk M3MCHATCS NPH 3aMBIKAHMH KIFOYA CICAyomme (uznucckue
BCIMUMHBI, CHJIA TOKA, MPOTCKAIOLIETO YEPe3 CONMPOTUBJICHHE 2R; HaMpsHKEHHE
MEXAY TOUKaMH A U B; 001Iee 3IEKTPHUCCKOS CONPOTUBICHHUE LICITH.

R 2R

o

JLis Ka)Kao¥ BEJHYHMHBI OTPEICIUTE COOTBETCTBY FOLLUMEH XapaKTep W3MECHEHUS:

1) yBenuuuBaercs;

2) yMEHbLIACTCH;

3) He U3MEHAETCA.

3anmuummMre B CTPOKY OTBETOB BBHIOpAaHHbIC LMOPBI I Kol Qusmueckoi

BCJTHYHMHBI MO/ COOTBETCTBY FouuMu Oy kBamu. L{ndps! B 0TBETE MOTY T MOBTOPATECS.
PUSNYECKHWE BEJTAYHWHBI NX N3IMEHEHUE

A) cuia TOKa, POTEKAIOILETO Yepe3 COMPOTUBICHHE 2R 1) yBeaH4yMBaeTcs
2) YMCHbBINACTCH
3) He u3MeHsAeTCA

B) HampspkeHHE MexAy ToukamMu A u B
B) ofmiee 31eKTPHICCKOE COMPOTHBICHHUE LICTTH

A b B

OTBeT:
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E Ha pucynke uzoOpaskeHbl TOHKas coOuparomas JIMH3a, €€ IJIaBHas ONTHYECKAsA OCh E YyeHUK IMPOBEN IKCHEPUMEHT IO U3YUCHHEO BhITAIKUBarOIIEH cribl. J[j1g 31010 OH
0O0', poxycwsl unsel F u npenver AB. HCIIOIB30BA TOYHBIH JHHAMOMETp, CTaKaH, TPU PAa3JUYHBIC >KUAKOCTH. BOLY,

KEPOCHH M TJIMLUEPHH — M CILIOIHOHN KyOuk ¢ pebpom @ = 5 cm. [lorpeimHocTs mKaist

nuHamometpa paBHa 0,01 H. Kakapiii pa3 yuyeHMK noaBelMBajl K JUHAMOMETPY

KyOHK 1 HOTPYKaJl ero B )KUAKOCTh POBHO HA NOJIOBUHY 00BéMa.

I PesynbTaThl  SKCHEPUMEHTANBHBIX H3MEPSHHI MPEACTaBICHbI Ha  rpaduke

i, 3aBHCHMOCTH MOKA3aHUH JHHAMOMETPA OT IVIOTHOCTH £ HKH/IKOCTH.

F.H
R.-o\”\o
Wcnone3yss PHUCYHOK, BHIGEPUTE M3 TPEMIOKEHHOTO TEPEYHS O06d BEPHBIX " '
YTBEPKIACHHA. YKKUTE HX HOMEDA. B
1) H3o6parkeHue MpeaMETa YBETHUEHHOE M HAXOAUTCSA NPABEE THH3BL.
2) Eciv nepeMecTuTh 3TOT MPEAMET MApPALIENLHO camomy cebe Ha | KIeTOUKy !
BJICBO, TO €ro H300paKEHHE MEPEMECTHUTCH HA OAHY KIETOYKY BIPABO
napaaieNibHO caMoMy cebe.
3) VmeHbuieHHOE H300paXkeHHE 3TOrO MpEAMETa C [OMOLIBI0 JAaHHOH THH3BI 0 500 1000 1300 p, e/’

MOJIYyYUTh HCBO3MOXKHO.

4) Ecau 3TOT MpeaMeT MepeMECTHTh MapailieNbHO caMoMy cebe Ha 2 KICTOUKH
BIIPaBO, TO U300pPa’KEHKE HTOTO MpeaMeTa Oy 16T MHHMBIM.

Kaxue yTBEpKICHHA COOTBETCTBYIOT PE3YJIbTATAM NMPOBEAEHHBIX IKCIIEPHMEHTOB?
U3 npe1okeHHOTO MEpevHs Y TBEP)KACHUN BHIOEPUTE 064 NPABMIbHBIX. Y KaXKUTE UX

. . 9 HOMEpA.
S) Ecnu faHHBLH APeAMET PACHOI0XKHTh BIOIb TIABHOM ONMTHYECKOH OCH TaK, YTO .
T09ka 4 OyZeT pacnoiomKeHa HA PAacCTOAHMA 4 KICTOYKH JEBEE JHH3BL, TO : 1) Tlpu yBeNM4EHAN MIOTHOCTH KHAKOCTH BBITAIKMBAIOILAA CHIA, AEHCTBYHOMmAs
u300paXkeHHe 3TOro mpeamera OyAeT PaCIOJIOKEHO TakKe BJOIbL IIABHOH Ha KyOHK, yBETHUHBACTCA.

NTHYECCKOM OCH, PUYEM ET HHA Oy ACT paBH HHE IIPEaAMETA.
OTTHHICCKOU OCH, MPHIEM €ro A a by 2eT pasna ATMHE NpeAMETa 2) Tlpy yMEHBIUEHUM TUIOTHOCTH BELIECTBA KyOWKA BHITANKUBAMOIIAA CHIA,

ﬂeﬁCTByIOLHaH Ha HEro, yMECHBLIACTCS.

Orser:| =

3) [noTHOCTH MaTepuana Ky6OHKka IpUMEPHO paBHa 2400 Kr/M.

4) BoiTankuBawlas cuia, ACHCTBYIOLIAA HA KyOHK, HE 3aBUCUT OT LIyOHHbI
NOTrpy KeHUA Ky OHKa.

5) BuTankMBamas cuia, JACHCTBYIOMAA HA KyOMK, 3aBHCHT TOJBKO OT
TIOTHOCTH XHIKOCTH U IIIOTHOCTH KyOHKa.

OtBeT:
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Yacts 3.

Hnn omeema na 3adanun wacmu 3 (3adanua 24-27) ucnoav3yiime omoeavnulii aucm.
3anumume cnauana nomep 3adanusn, a zamem omeem Ha Hezo. Omeemwl 3anucsiéaiime
uémxo u pasbopuuso

Hcnonp3yst mratuB jgaGopaTopHbit ¢ Mydroli u mJankolf, npyxuHy, 3 rpysa
maccoii (100 + 2) r, numeliky amusoit 300 MM C MUJUITMMETPOBBIMHU JIEJIEHUSMHU,

cobepuTe YCTaHOBKY AJIS ONpEIeJICHHUS JKECTKOCTH NpY>XUHBI. [lofBeckTe NpyXUHY 3a
OJMH M3 KOHIOB K ITaTHBY. [IpuxpenuB kK cBOGOJHOMY KOHIYY NpPYKHHBI I'Dy3bI
pas3nUYHOM MacCh, M3MePhTe B KX JIOM CiIydae yUTHHEHHE TPy KUHEL

B Gnanke oTBeTOB:!

1) caenaiiTe puCYHOK 3KCIIEPHMEHTAIBHOM YCTaHOBKY,

2) 3anuuute GopMyJIy AIS OpeeSICHUS CHIIBI YIPYTOCTH,

3) 3anumuTe YCIOBUE paBHOBECHS Ipy3a Ha IpYKHHE;

4) usMepbTe yATMHEHHE NMPYXUHBl B 3aBUCUMOCTH OT MacChl IPUKPEIUIEHHOTO K Heit
rpy3a, BEMHCIHTE ASUCTBYIOUIYIO Ha IPY3 CHIYy VIPYLOCTH, Pe3yJIbTaThl M3MEpeHHH
3aHECHTE B TaOJIHMITy,

5) noctpoiite rpaduk 3aBUCHMOCTH MOZLYJIS CHIBI YIPYIOCTH OT Y UIMHCHHS IIPYXKHUHBI
U, UCTIONB3Y s Ipaduk, caenaliTe BHBOJ O XapaKTepe 3Toi 3aBUCUMOCTH

3adanue 25 npedcmaensem coboii eonpoc, Ha KOmopslii HEOOX00UMO Oamb RUCLMEHHbLI
omeem. Ilonnvlii omeem O0nIHCeH codepitcamp He MOILKO Omeem HA 60MPOC, HO U €20
Pa3eEpHymoe, 102uHecKi C6A3ARK0E 060CHO8AHIE

[Ipsmas peiixa ocBeriaeTcs COJHEUHBIMU JydamH. [Ipu 3ToM Ha BepTHKalIbHOM cTeHe
BHIHa €€ TeHb. MoxxeT N JuHeiHBIM pasMep TeHH ObITh Oojblie, ueM JIMHeHHBIN
pasmep peliku? OTBeT NOACHUTE U MPOWITIOCTPUPY HiTe prCy HKOM

Ana 3a0anuii 26-27 Heob6xo0umo 3anucams NOJNHOE peuieHue, KIIOUAIOWEe 3ANUCH
Kpamxkozo ycaoeus 3adauu (/lano), 3anuce opmyn, npumMenenue KOMopvix Heobxooumo u
00CMamouno ONA pewienun 3a0auu, a4 MAard’Ce MAMEMAMUNEcKUe Hpeobpazoeanus u
pacuémsi, npueodA e K HUCIO80M) OMBEHTY

CrutomHol ky6uk ¢ pebpom a = 10 cM ypaBHOBCIIMBAIOT Ha 4  4ait
JETKOM pbluare (CM PHUCYHOK), NpHKJIanblBas K HHUTH, '
IPUKPEILIEHHON K 0cH 0JI0Ka, BEPTHKAIBHO HAIPABIEHHYIO CHITY &]
F =16 H. Ha ckoipko caHTUMETpOB /i 3TOT KyOmK OygIeT .
HOrPy’KaThCs, €CIH €ro OCBOOOAWTH OT IMOJBECa M IYCTHUTh F

N 3
IUTaBaTh B XUJKOCTHU, IUIOTHOCTb KOTOpoit paHa pq= 800 xr/ M ? Ilpm nnapaHmu
BEPXHsA I'paHb Ky OrKa HapaJliesibHa IOBEPXHOCTH KHIKOCTH
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QHCI(TpI/I‘{CCKaSI Henb COCTOUT U3 COEJUHEHHBIX IOCIEJOBATEIbHO HCTOYHUKA
IIOCTOSTHHOTI'O  HAIIPSI’KEHMWs, HWJACaJILHOIO aMIlepMeTpa U JUTMHHOM OI[HOpOI[HOﬁ
[IPOBOJIOKH IIOCTOSTHHOT'O CEYEHMS. HpI’I 3TOM aMIIEPMETP ITOKa3bIBa€T TOK CUIoi 1]

(A

@ &

L
9Ty K€ IIPOBOJIOKY CKJaJblBalOT B BHJE IIPaBUJILHOIO IIITHYI'OJIbHHMKa KW CHOBa
BKJIIOYAIOT B Ty € I€Nb TaK, KaK IIOKa3aHO Ha pHUCYHKE. HpI/I TaKOM IIOKJIIOYCHHUHU
aMIIepMeTp II0Ka3bIBac€T TOK cuioi 12

)

-
"

11
Haiigure oTHOIMCHHE NIOKa3aHUM aMIliepMeTpa 1_ B IICPBOM H BO BTOPOM ClIy4dasax
2
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HMHcTpykiuus Mo BLINOJIHEHNIO padoThl

Ha BeImonHeHHe 3k3aMeHAlMOHHOM paboTsl Mo Qu3uke oTBoAUTCS 3 vaca (180 muHYT).
Pa6ota coctout u3 3 uacteii, BKIIOUYAOIIUX B ce0s1 27 3anaHuit

Yacte 1 cogepwxur 19 3amanuii (1-19). K kaxnomy u3 nepebix 18 zaganuii npuBoautces
YeThlpe BapHaHTa OTBETa, U3 KOTOPBIX TOIbKO OJUH BepHBIH. [Ipy BRIMOIHEHUU 3THX 3aJaHui
yactu | o6BeauTe KPyKKOM HOMEP BBHIOPAHHOTO OTBETA B 9K3aMeHalnoHHo# pabote Ecnu Bot
o0Beny He TOT HOMED, TO 3a4epPKHUTE 3TOT 00BEIEHHBIH HOMEP KPECTHKOM, a 3aTeM 00BenTe
HoMep HoBoro oTeeTa. OTBeT Ha 3ajanue 19 yacth | 3anKceIBacTCS Ha OTAENBHOM JIMCTE

Yacts 2 comepxuT 4 3ajaHus ¢ kpaTkuMm otBeToM (20-23) Ilpu BHITOTHEHMH 3adaHUH
4acTH 2 OTBET 3allChiBaeTCs B SK3aMEHAllMOHHO paboTe B OTBeNEHHOM s 3Toro mecre. B
Clly4ae 3allliCH HeBEpHOTO OTBETA 3a4epPKHUTE €TO H 3alUIIUTE PSAOM HOBBIH

Yacts 3 conepxutr 4 3ananus (24-27), Ha KOTOpble cielyeT AaTh pa3BEPHYTHIH OTBET
OTBeTs! Ha 3a3/laHMS dYacTH 3 3aNMCHIBAIOTCS Ha OTJETBHOM JHcTe 3ajaHue 24
SKCIIePUMEHTAIBHOE, U [UIsl €ro BBINONHEHHS HeoOXOAMMO BOCIOIB30BATHCS J1abOpaTOPHBIM
o6opyroBaHIEM

IMpu BEMMCIEHUSAX pazpelaeTcs HCTIOIb30BaTh HEMPOrPaMMHPYEMBIi KalbKyIATOp

ITpu BBIMOonHeHHM 3afaHuil Bl MoxeTe mons3oBaThes depHoBHKOM. Obpaiaem Baine
BHUMaHHKE Ha TO, YTO 3alIlCH B YePHOBHKE He OyAyT YUUTHIBATECS IIPH OLCHUBAHUH paboTHI

CoBeTyeM BBIIOJNHATH 3a/laHUS B TOM IIOpsJIKe, B KOTOPOM OHM HaHBl. JIIsl 3KOHOMMH
BpeMeHH IIpollycKaiiTe 3ajjaHue, KOTOpOe He YMa&TCs BHINONHUTH Cpa3y, U Iepexogure K
crenyromemy. Ecnu nocie Bemmonnenus Bcell paborsl y Bac octanercst Bpems, Bol cmoxete
BEPHYTbCS K IIPOITYEHHBIM 3aJaHUsAM

Bannel, momyyeHnsle Bamu 3a BhImonHeHHBle 3aganHus, cymmupylotcs. Iloctapaiitech
BBITIIOJIHUTD KaKk MOXKHO GoJIblle 3afaHuii 1 HabpaTh HanboNbIlee KOIUYECTBO GallIoB

HKenaem ycnexa!

Buumanne! Buaeopasz6op sannoil padorel npoiiger na caiite www.statgrad.cde.ru
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Hroke npuBeCHBI CIIPaBOYHbBIC AJAHHBIC, KOTOPHIC MOTY T MOHAAO0UTECS Bam IL10THOCTE
IPH BBINOJHEHHH PaOOTHI. T T
710 — 400 =
JecaTHuHbIE NPUCTABKH GeH3uH e JpeBeCHHA (COCHA) 0
KT KT
HaumeHoBaHMe O603HaueHHE MHuoxuTE 1B — 800 — napadus 900 —
rura r 10° I;(dr lx\fr
Mera M 108 KEPOCHH 800 vl nén 900 =3
KHIIO K 103 KT KT
exto - 02 MacJI0 MalIHHHOE 900 F ATFOMUHHH 2700 F
KT KT
CaHTH c 1072 BOIA 1000 = Mpamop 2700 "
MWK M 1073 lKr KI
IN— i 106 MOJIOKO LIETHHOS 1030 3 LIAHK 7100 3
9 KT KI
HaHo H 10 BOJA MOpCKas 1030 w2 CTaJIb, JKEJIE30 7800 )
KT KT
KounctanTbl _ rIHUEpHH 1260 — Meb 8900—
M M
YCKOpEHHE ¢BOOOHOTO MaJCHUS Ha 3eMiie g=10— KT KT
_11 H-w™m M M
IPaBUTALIMOHHAS MOCTOSHHAS G=6,7-10"" ———
K2
s M
CKOPOCTh CBETA B BAKYYMe c=3-10 -
3JIEMEHTAPHbIH JJICKTPHUYCCKUH 3aPal e=1,6- 107K
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Ynejabnas Yacrs 1
TEmIoTa i
TeTTOSMKOCTS Bomsr | 4200 Mok NapooGpasoBaHus 2.3 10° Hox IIpu evinoanenuu zadanuii c 6v160pom omeema (I-11) ob6eedume Kpysckom HoOmep
kr - °C BB KT HPAGUTILHO20 OMeema 8 IK3AMEHAUHOHHOI pabome.
. Tk TEmIoTa s Ik 1 | Ha pucynke mpeactaBneH rpaduk 3aBHCHMOCTH KOOPAMHATHI X TEJId OT BPEMEHH f.
TeNIoEMKOCTD crimpTal 2400 o C napoo6pa3oBaHus 9,0-10° — Ha kakux y4acTKax 3TO TeJO [BHTaJOCh PABHOMEPHO C OTIHYHOM OT HyJIs
KT cnupra Kr CKOPOCTBIO?
K K
TeroéMKocTh apaa | 2100 H—Q TCILIOTA IIABICHIA | 5 5. 104 Ax vy
kr - °C CBHMHLIA KT «-‘J__i’ L
L
TEMI0EMKOCTD 920 VK TEIUIOTA IIABNEHUA | 5 g 1ot AOK } 3N /
AMFOMHHHSA xr - °C cTanu ’ KT § \Y
K K Y -
TennoéMkocth ctanu | 500 _Ax_ S TCILIOTA IIABNICHIA | 5 g . 10 Ax ‘\ HHH TS e
xr - °C onoBa KT 1o N
" Hox TEMIOTA TUIABJICHHA s Hok =20 (T TP
TEMI0EMKOCTD LuHKa | 400 ——— 3,3-10° &=
kr-°C IpJa KI
) Hox TEIIOTa CTOPAHHUA 7 Tk 1) naABu CD 2) va BCu DE
TeII0EMKOCTh Meau | 400 ——— 2,910 =— .
kr- C CIUpTa KT 3) tonpko Ha BC 4) toneko Ha DE
X JIES 7 JUK T y
TennoéMKocTh oiosa | 230 — ;Zggg;i;mpaﬂm 4,610 =— 2 | Oxasa u Ta ’Ke TOPU3OHTaNIbHAsA CHna F' aeHicTByeT BHauane Ha Teno | maccoit 0,5 kr,
K KL a 3atem Ha Teno 2 mMaccod 3 kr. OBa Tena A0 Hauana ACHCTBHA CHJIbI MOKOWJIMCH HA
TETUIOEMKOCTD 130 Jox TEILIOTA CTOPaHUA 4.6 10 Mok rJ1aAKOM ropu30HTaIbHOM cToje. C KaKuM MO MOAYJIH0 YCKOpeHHEM Oy IET IBUTAaThC s
, * -
CBHHLA kr - C OeH3MHa KT Teno 2 mon meiictBueM cunbl F, ecniu Teno | OBIKETCA C YCKOPEHHEM, MOIYJIb
éeﬂﬂOéMKOCTb 420 A KOToporo paseH 1,8 m/c2?
POH3bI kr - °C
1) 0 2) 0,3 m/c 2 3) 0,6 m/c? 4) 0,9 m/c?
Temneparypa niia/ieHus Temnepatypa Kunexus 3 | Kakas U3 HUsKENEPEUUCTIEHHBIX CHIT HE MOKET OBITh OOBACHEHA 3JIEKTPOMATHUTHBIM
CBHHLA 327 °C BO/JbI 100 °C B3aUMOJCHCTBUEM aTOMOB M MOJICKYJI BEILECTBA APYT C Apyrom?
0JIOBa 232°C CIUpTa 78 °C 1) cuna ympyrocTtu
AbJa 0°C 2) cuia TpeHUA
3 3) cuna peakuMu NOBEPXHOCTH
< Om-MM~ s
VaeabHoe d1ekTpuueckoe conporusjienne, —— (mipu 20 °C) 4) cuna npursxeHus 3emiu k ConHiry
M
cepebpo 0,016 HHKC THH 0,4 4 | B cucteme 610KOB, noxagam-[oﬁ Ha PHCYHKE, ONOKH W HHUTH JErKHe, TPEHHUE
npeHeOpekuMo Majio. Kakol BRIMIPHIII B CHIC AaET 3Ta CUHCTEMA OJTIOKOB?
MEADb 0,017 HUXPOM (CILUIAB) 1,1
AMFOMHHHH 0,028 (expanb 1,2
JKEIE30 0,10

HopmanbHbie yci0oBus: gapicHue | 0 [Ta, Temneparypa 0 °C.

1) B 2 paza 2) B 3 pasa 3) B 4 paza 4) B 8 pa3
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5 | Ha xoHuax xopoMbiciia paBHOIUIEYMX BECOB MOJBELICHHI JBA OJHOPOAHBIX IIAPHKA.
OauH wapyk cacinadH w3 mapaduHa, a APYrod — M3 a/OMHHMA. Bechl HaxOmiITCs
B paBHOBeCHH. UTO MPOH30HAET C paBHOBECHEM BECOB, €CJIH 00a IAPHUKA MOJHOCTHIO
NOTPY 3UTh B CITUPT?

1) paBHOBECHE BECOB HAPYIUUTCS — OMYCTHTCA LIAPHK, CASIAHHBIN H3 AMIOMUHUA
2) paBHOBECHE BECOB Hapy IIMTCA — OMYCTHTCA LIAPHK, CAETAHHbIN U3 mapaduHa
3) Bechl OCTaHy TCA B PAaBHOBECHH, TaK KaK MacChl IIAPUKOB OJAUHAKOBBI

4) Bechl OCTaHy TCS B PABHOBECHH, TaK KaK IIAPHKH HMEIOT OJAUHAKOBBIE 00BEMBI

6 | bpycok maccoii 100 r, nogselieHHbIH Ha NETrKOM HUTH, IMOAHHMAIOT BEPTHKAIBHO

BBEPX C YCKOPEHHEM, PaBHBIM IO MOAYJIO | M/c? u HampasJICHHHIM BBEpX. Moay b
CHJIBI HATSXKCHHUA HUTH PABCH
1) 1,1H 2) 09H 3»1H 4) 0,1H

7 | Manpuuk moaHéc CHHU3Y PYKY K «IOJOLIBE» HArpeToro yTHOTa, HEe Kacaich €&, H
OLLY TWJI MOy KK OT yTiora kap. Kakum cnocoGoM B OCHOBHOM MPOMCXOAMT MPOLIECC
nepeayy TeIIOTHI OT yTIOra K pyke?

1) myTéM TEIUIOTIPOBOIHOCTH

2) myTéM KOHBEKLUH

3) nyTéMm M3y yYcHUA

4) myTéM TEIIONPOBOAHOCTH U KOHBEKLIHH

8 | Ha pucynke npeactasieHsl rpa)uku 3aBUCHMOCTH TEMIIEPATYPBL / OT BPEMEHH T IS
TPEX TBEPABIX TE OAMHAKOBOM MAacChl: M3 aIOMHUHHA, U3 MEJH M W3 CBUHIA. Tenma
HAarpeBalT Ha OAMHAKOBBIX ropeikax. Ompenenure, kakod rpaduk COOTBETCTBYET
HArPEBAHHUIO TCJIA U3 AMOMHHHUS, KAKOH — U3 ME/IH, 4 KAKOH — U3 CBHHLA.

{l T, MIIH

1) 1 - meas, 2 — amoMHHUI, 3 — CBHHEL
2) | — amoMHHUl, 2 — CBHHEL, 3 — MEb
3) 1 — menp, 2 — cBMHEL, 3 — AMFOMUHHI
4) | — amoMuHui, 2 — MEDD, 3 — CBUHELL
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9 | Ha pucyHke mperncrasieH rpaQuk 3aBHCHMOCTH TEMIICPATYphl ! METAIHYECKOH
00JIBaHKH, MOMCIUEHHOH B 3JCKTPOIICYb, OT BPEMCHH T. MOIUHOCThH 3JICKTPONCYH
NOCTOSIHHA M paBHa 2,5 kBT, yJeibHas TEIUIOTA IUIABIACHHA METa/ia OOJBaHKH
25 x/lx/xr. Uemy paBHa macca 60mBanku? Cuntaiite, YTO BCA TEIJIOTA 3JICKTPONECYH

HIET HA HarpeBaHUue OOIBAHKH.

.°C

" ———ar
SO100 185 200 25 30 7w

1) 2 kr 2)2r 3) 150 kr 4) 120 xr

10 | Mexay mByMS BEPTHKAIBHO pPACMOJOXKCHHBIMH PA3HOUMEHHO 3apLKCHHBIMH
IUIACTHHAMM Y ICPKHBAIOT INOJIOKHUTEIbHO 3apsAXEHHBIH THXKENBIN IIapUK, KOTOPBIH
3aTeM OTIYCKarT. B kakoM HampaBiCHUM HAYHET ABUraThCsA ILAPHK?

1 2) 2 3)3 4) 4

11 | Ha quarpammax u306paskeHbl 3HAYCHUS [UTHHBI / M ILIOWAAH MTOTICPEYHOrO CeUeHus S
JBYX LWIHHAPWUYECKUX MEIHBIX MPOBOAHUKOB | u 2. CpaBHHUTE 3JCKTPHUECKHUE

CONpOTUBNIEHHA R U R, 3THX MPOBOAHHMKOB.

o N a?

[ - i} ~

- | 2
HPOBOTHIIKIY HPOBUIIHITR

1) R = 3R, 2) R, =R, 3) R1=—3R2 4) R = 4R,
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12 |K CCBCPHOMY IOJIIOCY TIIOJIOCOBOrO MAarHuTa IMOAHOCAT MAJICHBKYH) MAarHUTHYRO

CTPEIKY. YKaKHUTC PUCYHOK, HA KOTOPOM IPABHIBHO IMOKA3aHO yCTAHOBMBLICECS
MOJIOYKEHUE MArHUTHOM CTPEIIKH.

0 ©)
S N \ 5 5 \ § \
I — e I — =
® @
\ N oA
S \ 5 \ \
sV \
D1 2) 2 33 4) 4

13 | U3 Bo3gyxa Ha MOBEPXHOCTb COJISIHOrO pacTBOpa majgaeT Jiyd ceeta. Iloa cnoem
pacTBopa pacmoiaractcs CTekia0. U3BecTHO, UTO MOKA3aTE/b MPETOMIICHHS CTCKIA
Oosibllle MOKa3aTeldsd IPEIOMJICHHA pactBopa. Ha KakoM pHCYHKE MPaBHIBHO
HU300pakEH X0A CBETOBOTO JTyya?

@ @

: BOSIVN

— g — —

BOSIIVY

- pacisop pacisoep

2 CIERIIO

BOIIVN

PACTROP

L e
P P

=z CICKII0

1) 1 2)2 33 4 4
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14 | Mcnons3y s qaHHbIE PUCY HKA, OTIPEACITHTE MOKa3aHHE aMnepMeTpa A.

1 O

1" 6B 4 0Om 4 Ow

f

1)2A 2) I2A

3) 0,83 A 4) 0,67 A

15 3HeKTpP[‘{eCKHM TOKOM Ha3bIBACTCA Y MOPAAOUYCHHOC OBUKCHUC

1) TONBKO 3NIEKTPOHOB 2) TONBKO NMPOTOHOB

3) TOJNBKO HOHOB 4) moObIX 3aPKCHHBIX YaCTHL

E Kakoii(-ue) u3 omsitoB Bel mpemnoxunu Obl mpoBecTH, 4TOOBI OKA3aTh, UTO
CONPOTHBJICHUE LIUTHHAPUUCCKON MPOBOJIOKU 3aBUCUT OT ILIOIIAIU €€ MOMEPEUHOrO
ceyeHus?

A. lloka3aTh, YTO CONPOTHBICHHE IPOBONOKM H3MECHMTCSA, €CIH CIIOXKHTh €&
MOTIOJNIaM, Pa3pe3aTh, 3aUUCTUTh U COCAUHUTD KOHLIBI.

Bb. IlokazaTh, 4TO COINPOTHUBJICHHC IPOBOJIOKH H3MCHHUTCHA, €CIIH B3ATh €IIE OJHY
TAKy10 K€ MPOBOJIOKY, CBUTh UX MO UTHHE, 3aYHCTUTh U COCAUHUTH KOHLIBI.

1) Tomeko A 2) tonsko b 3) uA,ub 4) vu A, uu b

IIpouumaitme mexcm u evtnonnume 3aoanus 17-19.

PeakTuBHOE IBHKEHIIE

PeakTBHBIM Ha3bIBAacTCAd ABIDKEHHE, KOTOpOE IPOMCXOAMT IOA JACHCTBHEM CHIIBI
peakumy, JACHCTBYIOILEH Ha JBIDKYINEECd TEJO CO CTOPOHBI CTPYH BEIIECTBA,
BbI6paCLIBaeMOl"O U3 OABUTATCJIA. HO)ICHPIT]: NPHUHLOHUII PCAKTHBHOIO IABHXKCHUA MOXHO Ha
MPUMEPE ABIDKEHHS PaKETHI.

[lycte B mBUraTtesie, yCTAHOBJICHHOM Ha PakeTe, MPOMUCXOAUT CrOPAHHE TOIUIMBA, H
NPOAYKThl TOPEHHA (TOPS4ME rasbl) MOA BHICOKMM JABJIEHHEM BBIOPACHIBAIOTC U3 COILIA
meuratens. Ha kaxayr mopLuio ra3os, BHIOPOILICHHBIX H3 COIUIA, CO CTOPOHBI ABHraTess
JCHCTBYET HEKOTOpas CHNA, KOTOpas TMPHBOAWUT OTY TMOPLUMIO Tra3a B JBIKCHHC.
B cooTtBetcTBUH C TpeThUM 3aKOHOM HBIOTOHA, Ha ABUTATENb CO CTOPOHBI BHIOPACHIBAEMBIX
ra3oB JCHCTBYET CHJIA, TAKas e MO MOJAYJIO M NMPOTHBOIMOJOXKHAS IO HAIPABJICHHIO. JTa
cuja HaseiBacTCs peaktuBHOU. [loa eé naciicTBHEM pakeTa MPUOOPETACT YCKOPCHHE U
pa3TOHAETCSl B HANMpPaBJICHHH, MPOTHBOMOJIOXKHOM HANpPAaBICHUIO BBIOPACHIBAHUA TA30B.
Moayns F peakTHBHOM CHJIBI MOXCT OBITh BBIYHMCJICH TPH NOMOIUM NPOCTOH (HOPMYJIbI:
F = puu, tne u — Moaymb CKOPOCTH HMCTCUCHHS Ta3OB H3 COIUIA JBUTATEIA OTHOCHTEIILHO
PaKeThl, a 4 — CKOPOCTh PAcX0Ja TOIUIHBA (MAacca BELICCTBA, BHIOPACHIBACMOrQ JBHrATE/ICM
B CIMHUIYy BpPEMEHH, uU3MepseTcs B Kr/c). Hampaenena peakTuBHas Cuia BCeraa
B HAIIPaBJICHUM, [TPOTHBOIOJIMKHOM HAIIPABJICHHIO HCTCUCHMA ra3oBoid cTpyu. PeaxtmBHOC
JBHKECHHE TAIOKE MOXHO OOBSACHUTH M MPU MOMOLIM 3aKOHA COXPAHEHHUS HMITY JIbCa.
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[TpHHUMI PEaKTHBHOTO ABIKCHMA IIMPOKO MCHONB3yeTcs B TexHuke. IlomMumo paker
PEAaKTHBHBIC JBUTATENIH IMPUBOAAT B ABIKEHHE CaMOJIETHl U BOAHBIC kaTepa. Ha ocHOBaHuM
3TOr0 MPUHLMIA KOHCTPYHMPYIOT Pa3IHYHBIC MPUCTIOCOONEHHS — MOJHBAJbHbIC yCTPOHCTBA
C BCPTYLUKAMH, Ha3bIBACMBIMH «CETHCPOBBIM)» KOJIECOM, HWIPYIUKHA HW T. II. PeakTuBHOC
JBIDKCHUE BCTPEYACTCS U B KMBOHM nmpupone. HekoTopsie MOPCKHE OpraHu3Mbl (KabMapsl,
KapakaTHIbI) [BUTAOTCS, BHIOPAChBadA IPEIBAPUTEILHO 3aCOCAHHBIC BHYTPh ceOfS NOpIU
Boabl. B kadectBe /mOGONBITHOrO MpHUMEpa H3 MHPA PACTEHHH MOYKHO IPHBECTH TakK
Has3plBacMbIN «OereHbIH oryperp. Ilocie co3peBaHusa CEMAH M3 IUIOAA STOrO PACTEHHUA TOX
OONBIINM JABJICHHEM BBIOPACHIBACTCS JKMAKOCTh, B PE3YJBTATE YErO Orypell OTICTAeT Ha
HEKOTOPOE PACCTOSIHHUE OT MECTA CBOETO IPOU3PACTAHHA.

ITpu peakTHBHOM [BH)KEHHH PAaKeThl €€ Macca HENPEPHIBHO YMEHBIIACTCA H3-3a
CropaHusl TOIUIMBA M BBHIOPACHIBAHMS HAPYXXy NPOAYKTOB cropauusa. Ilo 3Tod mpuuuHe
MOJIyJIb YCKOPEHUS PAKETHl BCE BPEMA U3MEHACTCH, @ CKOPOCTh PAKETHI HEJIMHEHHO 3aBHCUT
OT MAacChl CrOPEBILETO TOIUIMBA. Briepshie 3aaaya 00 OTBICKAHHH MOIYJIS KOHECYHOM
CKOPOCTH V PakeThl, Macca KOTOPOH H3MEHMIACh OT 3HAYCHMSA Ml IO BEIWYMHBI 71, Obl1a

pelIcHa PYCCKUM yuéHbIM, mNHOHEpoM kocMoHaBTuku K.3. llnoixosckum. I'paduk
3aBHCUMOCTH, WUIOC TPHPYOIUEH ITOIYUSHHYE0 UM (OPMYIIY, IIOKA3aH Ha PUCY HKE.
U, KM/C

= ;

-

0 2 4 6 8  my/m
3aeucumocme MO()yflﬂ KOHeuHot cKopocmu v pakembl Om USMEHEHUA eé maccol

U3 rpaduxa BuaHO, 4TO MOJMy4YEHHAA L[HMONKOBCKHMM 3aKOHOMEPHOCTh MOXET OBITH
KpaTko C(pOpMyIHPOBaHA CICAYIOLIMM 00pPa30M: €CJIH CKOPOCTh MCTEUCHHMS [a30B M3 COILIA
JBUraTensd MOCTOSAHHA, TO MPH YMEHBIICHUH MAacChl PAKEThl B TEOMETPUYECKOH MPOTPECCHH
MOJyJIb CKOPOCTH pakeTh! BO3pacTacT B apupmermdeckod mporpeccud. VHbIMH cloBamuy,

€CIM IIPH YMCHBIICHHH MAcChl PakeTel B 2 pasa (—0 = 2) MOIyJb CKOPOCTU PAKEThI
m

m
YBEJIMHYUBACTCS Ha | KM/C, TO TIPH YMEHBILICHHH MAacchl pakeTsl B 4 pasa (—0 = 4) moay b
m
CKOpPOCTH pakeTsl BO3pacTET e1ué Ha | kv/c. M3-3a Takoi 3aKOHOMEPHOCTH PA3rOH PAKETHI 10
BBICOKOI CKOPOCTH TpeOyeT OYeHb DONBIIOTO pacxoaa TOIIHBA.
17 | PeakTuBHAg cuna HampariacHa
1) B CTOPOHY HCTCYEHHs ra30BOM CTPYH M3 COMNA ABUTATENLA

2) MPOTHUBOIICJIOXKHO  HAIPaBJICHHI) HCTCUCHHA ra3oBoi CTpyH H3 coIia
ABUTaTCIIA

3) MEPNECHAMKY IAPHO HAMPABICHHIO MCTCYEHHSA TIa3o0BOM CTPyH M3  COmLIa
JBUTaTeIA

4) B HamNPaBJICHHUH CKOPOCTH IBHKEHUA PAKETHI
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18 | Pakera HauansHOU Maccod 160 T, CTAPTOBAB W3 HETIOJBIKHOIO IMOJIOKEHHSA, COXKIIIa
MOJIOBHHY TOIUIMBA, B PE3yJbTATE YEro €K ObLIa AOCTHCHYTa CKOPOCTh 1,5 kM/C.
Yemy OymeT paBHa Macca paKeThl B MOMEHT, KOT/a €€ CKOPOCTh JOCTHTHET 3HAYCHMUS

6 xMm/c?

1) 80T 2) 40t 3) 20T 4) 10T

Ilpu evitnonnenuu 3adanusn 19 c pazeépuymeim omeemom UCHONBLIYIIME OMOETbHbII
aucm. Janumume cHava1a Homep 3a0dnusl, a 3amem omeem Ha Hezo. Ilonnelii omeem
0ondicen KIIOYAMb He MObKO OMmeem HA 60RPOC, HO U €20 pa3eépHymoe, J102UYecKu
C653AHHOE 000CHO8AN .

19 | PakeTHbiii gBHraTens BHIOpachiBACT M3 COIMIA radbl CO CKOPOCTBIO 2 KM/C
OTHOCHUTEJILHO PakeThl. MOXKHO JIM [MPH MOMOIUM 3TOrO JABUraTe/si pa30THATh PAKETY
JIO CKOPOCTH 6 KM/C OTHOCUTEJIBHO CTaPTOBOro cToj1a? OTBET MOSCHUTE.

Yactb 2

IHlpu evinonunenuu 3adanuii ¢ Kpamrxum omeemom (3adanusn 12-14) neobxodumo
3anucams OMeem ¢ yKa3aHHOM 6 MeKCHme 3a0aHUA Mecme.

20 | Brosb ropH30HTANBHON JOPOTH ABMYKY TCSA aBTOMALIMHA, BEIOCHIIEAUCT U MELIEXO.T
(cMm. pucyHok). Hampasienue ocu Ox yKa3aHO Ha PUCY HKE.

72 km/u
—

18 xm/y
-—

—_—
4.5 KM/u

() X

YCTaHOBHTE COOTBETCTBHME MEXIY CKOPOCTAMM [BIDKCHHI Ten W rpaduxaMu
3aBUCHMOCTH MPOEKLHH CKOPOCTH UX IBWKEHHA Ha ochb OX OT BPEMEHH: K KAKIOMY
JIEMEHTY IEPBOro CTOJIONA MOAOEPUTE COOTBETCTBYIOMIMH 3JIEMEHT U3 BTOPOrO U
BHECHTE B CTPOKY OTBETOB BBIOpaHHbIC LH(PHI MOA COOTBETCTBYIOIUMH OyKBaMH.
Ludps! B OTBETE MOTY T IOBTOPATHCHL.
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CKOPOCTH T'PA®UKH 3ABUCHUMOCTEN NPOEKIIUH
ABUXEHHUA TEJ CKOPOCTHU OT BPEMEHHU
A) aBTOMAIUHHBI 1) v . wea
b) BenmocuneaucTa
B) nemexona Y
: e
2) U oMCh
15
b} f.c
3) 0 owcl
1,25
F I.c
4) v, . v
0| I
5) Uoowich
1 :‘L‘

OTBET!: o e e
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2—_1| Ha pucynke m3o0pakeHa cXxema IMCKTPUUYECKOH LETH, R 2R
BKIIFOYAKOIIEHW UCTOYHHUK MOCTOAHHOTO HAMNPSMXKCHUA, TPHU
pesuctopa conpotusicuuaMu R, 2R, 3R u xmrou K.
OrmpenenuTe, Kak U3MEHAIOTCA NPH Pa3MBIKAHUH KJIHOYA
ciaexyrone (U3MUECKHE BEIMYHHBI: CHJIA  TOKa,
MPOTEKAKOLIETO YEPE3 COMPOTHBIEHHE 3 R; HampsKeHHe
MEXAY TOUKaMHu A u B; of11ee 3JeKTPHIECKOES COMPOTHBIICHHE LICTIH.
Jlns ka)I0H BEJIHYHHBI OITPEIEIHUTE COOTBETCTBY FOIIMH XapaKTep H3MEHEHUA:
1) yBenuuuBaeTcs;
2) yMECHbLIACTCS;
3) He U3MEHAETCA.
3anuIiuTe B CTPOKY OTBETOB BBIOpaHHbIE LU(PHI 11 KakAOH (H3HUECKOMH
BCJIMMMHbI TTOJ COOTBETCTBY FOLUMMH Oy kBamu. Lludpsi B 0TBETE MOTY T OBTOPSATHCS.

CHUINYECKHE BEJIHYNHbBI NX USMEHEHUE

A) cuia TOKa, MPOTEKAILETO Yepe3 comporuBicHue 3R 1) yBemmuuBaeTca
2) YMECHBINACTCA
3) He u3MeHAeTCA

B) HampspkeHue mexay toukamu 4 u B
B) of1ee 31eKTPHYECKOS CONPOTHBIICHHE LICTIH

A b B
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22 | Ha pucynke usobpaskeHbl TOHKad COOHparomas JUH3a, € [JIaBHAd ONTHYECKA OCh
0O0', poxycsl mun3el F u ceeTam@sicsa touka S.

Hcnonb3yss pHCYHOK, BHIOEpUTE H3 MPEATIOKEHHOTO TMNEPEYHA 064 BEPHBIX
YTBEPKACHHUA. Y KOKHTE HX HOMEpa.

1) Uzobpakenue S'cBeTAIIENC TOUKH S 6YIET HAXOAUTHCA Ha 2 KIETOUKH BHILIE
[JIaBHOH ONTHYECKOH OCH U Ha 3 KJIETOYKHU IPaBEE JIMH3bIL.

2) Ecnmn mepeMecTHTh CBETAINYIOCA TOYKY MO TOPH3OHTANM HAa | KIETOUKY
BIPABO, TO H300PAKCHHE ITOH TOYKHM CMECTHTCS TAKKE IO TOPHU3OHTAIH HA

I KIETOUKY BJEBO.

3) Usobpaxenue CBeTAmEHCA TOYKH OyJET HAXOAUTHCH HIDKE IIaBHOU
ONITHYCCKOH OCH U CIIPABa OT JHH3BI.
4) N3obpaxeHue CBETAIUECHCS TOUYKM OyJET HAXOMUTHCHA JAdbIIe OT TI.IaBHOH

ONTHYECKOH OCH, Y€M CaMa TOYKa, TOJABKO B TOM CIy4ae, €CIM CBETAILAACS
TOYKA Oy ACT HAXOAUTECA JICBEE, YeM JBOHHOE (POKYCHOE PacCTOSHUE.

5) Econ mepeMecTUTh CBETAILYIOCA TOYKY Ha | KIETOUKy BICBO, TO €&
u3o0paskeHue Oy JeT HAXOMUTHCA Ha 4 KJIETOUKH MPaBEE JIUH3BL.

OrBeT:
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23 | YueHuk IMpoBEN IKCHEPUMEHT IO U3YUCHHEO BBITAIKUBarOIIeH cuibl. J[j19 3T0r0 OH
MCTIONB30BAT TOYHBIH JAUHAMOMETP, CTAKaH, TPU pasIuuHBIX KyOuka: u3z ¢apdopa

(mnotrocTs 2200 Kr/M> ), auraps (wiotHocts 1100 KTAC )} ¥ anroMuHMS (TUIOTHOCTD

2700 kr/M>) — kaxmsrii ¢ pebpom @ = Scm. IlorpelHOCTh WIKATBI AMHAMOMETPA
pasua 0,01 H. Kaxapiii pas y4eHUK MOJABEIIHBAN K AMHAMOMETPY O4epPeIHOH KyOHK
U [OTPYKaJ €ro B )KHAKOCTh POBHO Ha MOJIOBUHY 00bEMa.

PesyapTaThl  9KCOCPUMCHTANBHBIX  M3MCPCHHH  NPEACTaBJiCHH Ha  rpaduke
3aBUCHMOCTH TOKA3aHHUIt AMHAMOMETPA OT IIIOTHOCTH P KyOHKOB.

F.H

"
3

0 1000 2000 3000 o /v

Kakue y TBepkACHIA COOTBEICTBYIOT PE3yIbTaTaM IPOBEAEHHBIX IKCTIEPUMEHTOB?
U3 1ipe oK HHOTO MEPeyHs Y TBEP)KACHUE BHIOCPUTE 064 MPABUIbHLIX. Y KOKUTE HX
HOMepa.

1) BeitankuBaromias cuia, JSHCTBYIOIIAs Ha Ky OHK, 3aBUCHT OT IUIOTHOCTH TEJIa.

2) IIn0THOCTH HHAKOCTH MPHUMEPHO pasHa 800 Kr/MC.
3) I'padux naHHOM 3aBUCUMOCTH HH IPY KaKHX YCJIOBHAX HE OyACT MPOXOIUTH
yepes Haual0 KOOP/IHHAT.

4) Borrankusamomas cwia, ACHCTBYIOIIAA Ha KyOHK, 3aBHCUT OT IUIOTHOCTH
KHIAKOCTH.

5) BrrtankuBaromas cuia, ASHCTBYIOMAs Ha KyOuk, HE 3aBMCHT OT TJIyOuHBI
MOrpy>kKeHUA Ky OHKa.

OT1BeT:
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Yactp 3

st omeema na 3adanus wacmu 3 (3ad0anus 24-27) ucnonv3yiime omoenvHblii aucm.
3anuwiume cHauaia HoMep 3a0aHusl, a 3amem omeem Ha Hezo. Omeemyl 3anuckhléaiime
yémxo u pazbopuueo.

E Hcnonw3ys mratuB jgaGopaTopHslii ¢ MydToil M Jankoii, Mpy>KUHY, Tpy3 MaccoH
(100 £2) r, nunetiky aauHoH 300 MM ¢ MHUIMMETPOBBIMH JCJICHUAMH, cobepute
YCTAHOBKY [JIA ONpeJeeHUA KECTKOCTH Mpy kuHBbI. [logBechTe MpyKHHY 3a OJMH U3
KOHLOB K IITAaTUBY. [IpukpenuB k CBOOOAHOMY KOHIY IPY>KHHBI I'Py3, H3MEPBTE
Y AJTHHEHHUE TIPY KUHBI.

B Gnanke oTBETOB!

1} cnenalite puCy HOK S3KCIIEPHMEHTATBHON YCTAaHOBKHY;

2} zanuumite GOpMyJTy [T ONPEICICHUA CHIIBL Y IIPY TOCTH,;

3) 3anMIUMTE YCIOBHE PABHOBECHS IPy3a HA IIPY KUHE,

4) u3MephTe yIIMHEHHE MNMPY>KHUHBI MOCIC MPUKPEIUICHHA K HEH rpy3a U 3aluIuMTe
H3MEPCHHY 0 BEJIUMUHHY;

5) onpenenuTe kECTKOCTD MPYKHHBI H OLCHHUTE MOTPELIHOCTE €€ H3MECPCHHS.

3a0anue 25 npedcmaensem coboii eonpoc, Ha KOMOpwli HeobXo0umMo Oambv
nucomennvlii omeem. Ilonuwlit omeem 00dIceH codepicamb He MOLKO OMmeem Ha
6ONPOC, HO U €20 PA36EPHYmoe, N0ZUHECKH C6A3AHHOE 060CHO8ANIE.

25 | [Ipamas pelika ocBenaeTcs CONMHEYHBIMHU JTyuyaMH. [IpH 5TOM Ha BEpTHKAILHOMN CTEHE
BUIHA €¢ TeHb. MOXKET JIM JTMHCHHBIN pazMep TCHH ObITh MEHBILE, YEM JIHHCHHBIH
pasmep peiiku? OTBET NOACHHUTE H MPOMLIIOCTPUPY HTE PUCY HKOM.

Ana 3adanuii 26-27 neobxo0umo 3anucamv NOMHOE peuieHue, GKII0YNAIouiee 3anicCh
Kkpamkozo ycihoeusn 3aoauu ([ano), 3anuch (popmya, npumeneHue KOmOpwvIX
HeobX00uMo U OOCMAMOUHO 0N PeUleHUs 3a0adu, a MAKdHce Mamemamuueckue
npeobpazoeanus u pacuémol, NPUEOOSULUE K YUCILO60MY OMEEHY.

26 | Crurommoit xyOux ¢ pebpom a = 10¢Mm miasact B cocyne
C XKMIKOCTBIO, TUIOTHOCTh KOTOpoH pasHa p; = 800 xr/ M,

NOTpy>Kasfch B Heé Ha /1 = 8 cM (IIpH NIaBaHUHM BEPXHAA TPaHb
KyOuka napaiebHa MOBEPXHOCTH XKHAKOCTH). DTOT ke KyOuk
MOXXHO YPaBHOBECHTh Ha JIETKOM pblyare (CM. PHCYHOK),
MPUKIAAbBAsg K HUTH, MPUKPEIUIEHHON K OCH OJI0Ka, BEPTHKAIbHO HAIPaBICHHYIO
cuiny F. Onpenenute Moy b 9T0# cubl F.
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27 3nelc'rpmlecxaﬂ LHENb COCTOUT H3 COCAUHEHHBIX MOCICAOBATEABHO MCTOYHHKA

MOCTOSHHOTO HAMNPSDKCHHS, HACAIbHOIO AaMIepMeTpa M UIMHHOM OJHOPOIHOM
HPOBOJIOKH NOCTOSHHOTO ceueHus. [Ipu 3TOM aMIepMeTp MoKa3bIBaeT TOK CHIIOH /).

N

\:l‘/»‘

3Ty JKC IIPOBOJIOKY CKIAABIBAIOT B BHAC IPABUJIBHOIO ITATHYTOJBHHKAa W CHOBa
BKIIOYAKOT B TY K¢ LICMb TAK, KaK IMOKa3aHO Ha PHCYHKE. HpI/I TAKOM MNOAKIIIOYCHUHH
aMIepMETP MOKA3BIBAET TOK CHIIOH [

[%g
4

I
Hatigute oTHOIIEHHE MOKA3aHUI aMIIEpMETpa ]—1 B IIEPBOM U BO BTOPOM CJIyYasaX.

2
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KpuTepI/m OLICHUBAHKS 3aJAHUM C paSBépHyTblM 0TBETOM

PeakTuBHOE ABHKEHHE

PeaxkTUBHBIM Ha3bIBACTCA ABIKCHHE, KOTOPOE MPOHCXOAMT NOA ACHCTBHEM CHJIbI
peakuuy, JCHCTBYIOLICH HA JBIDKYINEECd TE10 CO CTOPOHBI CTPYH BCILECTBA,
BbIOpackiBacMOro u3 apuratens. [IOACHHTE MPHUHIMI PEaKTHBHOTO JBIKEHHA MOXKHO Ha
MPHUMEPE TBIDKECHUS PAKETHI.

IIyctes B gBHratene, yCTAaHOBJICHHOM HA paKeTe, IMPOHUCXOTUT CIOPAHHE TOIUIHBA H
MPOAYKTH! TOPEHHs (rOpAvHe rassl) IIOA BBHICOKMM JAABJICHHEM BBHIOPACHIBAIOTCA M3 COILIA
geuratesl. Ha Kakayro MOpLMIO ra3oB, BLIOPOIICHHBIX U3 COIUIA, CO CTOPOHBLI JABUTATE/Id
JEUCTBYET HEKOTOpas CHI4, KOTOpad IPHBOIUT 3Ty [MOPLMIO Ta3oB B JBIDKCHHE.
B cootBercTBHU ¢ TpeThUM 3aKOHOM HBIOTOHA, HA JBUraTeIb CO CTOPOHBI BBIOPAChIBACMBIX
ra3oB JeHCTBYeT CHJa, Takasg e MO MOAYJIO M IMPOTHBOMNOICKHAL IO HAMPaBJICHHIO. JTa
cuna HasbBacTCs peaxktHBHOH. [lox c€ neiicTBueM pakera mpuHOOpPECTacT YCKOPCHHE M
Pa3TOHSIETCS B HAIMPABJICHHM, MPOTHBOMOJIMKHOM HANPABJICHHIO BLIOPACHIBAHMS [a30B.
Moaynp F peakTHBHOM CHJIBI MOXET OBITh BBIYHCICH IPH MOMOIUH MPOCTOH (hOpMy JIbL:
F=pu, toe u — MOIynb CKOPOCTH HCTCUCHHS Ta30B M3 COIUIA JBMTATE1 QTHOCHTEILHO
PaKCThi,a L — CKOPOCTH pacxoJa TOILIHBA (Macca BCLICCTBA, BLl6paCbIBaCMOl"O ABHUIraTcCJiCM
B €IMHHULy BpEeMEHH, Hu3Mepiercas B Kr/c). HampaemeHa peakTHBHas CHia BCerja
B HAIPABJICHHH, NMPOTHBOIOIOKHOM HAIpPAaBJICHHI0 MCTCUCHHSA ra3oBOH CTpyU. PcakTHBHOC
JBHKEHHE TAKKE MOXKHO 00BACHUTH U MPH MOMOIIM 3aKOHA COXPAHCHHA UMITY JIbCa.

[TpuHUMN PeaKkTHUBHOTO ABWKCHMA LIHPOKO HCMOIB3YEeTCs B TexHUke. [lomumo paket
PCAKTHBHBIC JBMIATC/IH MPHUBOISIT B JABMKCHHUC CAaMOJNEThI H BOAHBIC katcpa. Ha ocHoBaHHM
3TOTO MPUHLMKIA KOHCTPYHPYIOT PasIMYHBIC MPUCTIOCOONCHUSA — MOJHBAIBHbBIE YCTPOMCTBA

C BCPTYILIKaMH, Ha3bIBACMBIMg «CCTHCPOBBIM)» KOJCCOM, HMIPYIIKH H T.IL PeakTuBHOE
WCO
C

Ccsl N TOPNC C b Mapbl,
Wq ) ) 10gC b* a 0, HI—Q;I BH] pLHH
0Jb1. a4yeCTBe 1T NIPAM MH TEHU It TH TaK

Ha3bIBAaCMbIH «OelcHbil orypeuy. Ilocae co3péBaHus CeMsIH M3 IUI0AA 3TOr0 PACTCHHSA MOX
OOJNBINNM JaBlE€HHEM BLIOpAchIBACTCS >KHAKOCTb, B PE3y.IbTaT€ YEro OTypel OTIETAET Ha
HCKOTOPOC PACCTOSHUC OT MECTA CBOCTO MPOU3PACTAHUS.

IIpy peakTHBHOM JBIDKCHMM PakeThl €€ Macca HETPEPHIBHO YMEHBINACTCS M3-3a
CrOpaHuA TOIUIMBA H BBIOPACHIBAHHA HAapyXKy NPOAyKTOB cropanui. Ilo »Tol mpuumHe
MOy b YCKOPCHHUS PAKCThI BCE BPCMs U3MEHACTCH, @ CKOPOCTb PAKCThI HEJTMHEHHO 3aBUCHT
OT MacChl CrOPEBLUETO TOIUIMBA. BriepBhle 3aaada 00 OTBICKAHHH MOJYJSA KOHECYHOM
CKOPOCTH V PAKeThl, Macca KOTOPOH M3MEHHMIACh OT 3HAMEHHMA M IO BEIMYMHBI /1, Obl1a

pelieHa PyccKUM yuéHbiM, nHOHepoM kocmoHaBTHku K.3. llnoaxosckuv. ['paduk
3aBHCUMOCTH, HUTOCTPUPYIOICH Ty UeHHY 0 UM (hOPMY Ty, IOKA3aH Ha PUCY HKE.
2. KM/C

3

3

0 2 4 6 8  my/m

3asucumocmo MO()yJZ}l KOHeYHOU CKOpocmu v paKembvt Ont USMEHEHUA eé Maccyvl

W
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W3 rpaduka BuaHo, yto mnoxyucHHas LIHONKOBCKMM 3aKOHOMEPHOCTH MOXKET OBITH
KpaTKo c(hopMy.IMpOBaHA CIEAYIOIIUM 00pa3OM: €CJIM CKOPOCTh HCTEYEHHA Ta30B M3 COILIA
JBUraTens MOCTOSHHA, TO MPU YMEHBLICHHH MAcChl PAKEThl B TEOMETPUUYECKOH ITPOrPEeCcCHH
MOJYJIb CKOPOCTH PAKEThl BO3PACTAET B apU(PMETHUECKOH mporpeccud. MHBIMH ClIOBaMH,

€CJIM MpU YMEHBIIEHWM MAacchl pakeThl B 2 pasza ( =0 - 2) MOOyNb CKOPOCTH PaKEThI
m

m
VBEIWYMBACTCA HA 1 KM/C, TO IIPH YMEHBILCHUH MacChl pakeThl B 4 pasa ( =0 - 4) Moy b
m

CKOPOCTH paKkeThl BO3PAcTET ewé Ha | km/c. M3-3a Takoii 3aKOHOMEPHOCTH PAa3rOH PAKETHI 10
BBICOKOU CKOPOCTH TPEOyET OUCHb OOJIBILIOrO PAcX0,1a TOIIHBA.

PakeTHbiit OBMraTeah BHIOpPACHIBAET W3 COMIa ra3bl CO CKOPOCTBEO 3 KM/C
OTHOCHTCJIBHO PakcThl. MOXKHO JIM MPH IMOMOILH 3TOTO ABUraTCsl Pa30rHATH PAKETY
JI0 CKOPOCTH 8 KM/C OTHOCHTEIBHO CTapTOBOTO cToja? OTBET MOSCHHTE.

O0pasen BO3MOKHOI'O OTBETA

1. da, MOxHO.

2. KoneyHasd CKOPOCTb paKeTsl MpPH 33JaHHOM CKOPOCTH HCTEYEHHMA TFa30B M3 COIUIA
JBHUrATC/sl 3ABUCHUT TOJBKO OT MAcChl COMOIKEHHOrO TOruuBa. [103ToMy npu r000H CKOPOCTH
4 HCTEUYEHHA Ta3oB pakeTy MOXKHO pa3OTHAaTh J0 JMOOOH CKOPOCTH, B TOM YHCIE H
MPCBBIUAKIICH 2. J{J1s1 3TOrO MHILbL HYKHO CHKCUb JOCTATOUYHY KO MAacCy TOIUIHBA.

[IpeactaBnen

pHBIH OTBET Ha BOIMPOC, W MPHBEICHO J0CTATOYHOE "
000CHOBaHNE, HE COAEPIKAILEE OMIHOOK. =

[IpeactasieH npaBUIbHBIH OTBET HA OCTABICHHBIH BOIIPOC, HO €ro 000CHOBaHHE

HC ABJIACTCA AOCTATOUHBIM, XOTA COACPKHT 063 JJICMCHTA MPAaBUIIBHOIO OTBCTA

WM YKa3aHUC Ha (PU3HYCCKHUE SIBJICHUS (3aKOHBI), MPUYACTHBIC K OOCYKAAEMOMY

BOIIPOCY . 1
HJIn

[lpencTaBieHbl KOPPEKTHBIC PACCYHKACHUSA, MPUBOIALIHE K IPABUIBHOMY OTBETY,

HO OTBET SIBHO HE C(POPMY THPOBAH.

[penctaBneHsl oOIUME pacCyXIEHHA, HE OTHOCAILMECS K OTBETY Ha
MOCTABJICHHBIH BOITPOC.

HJIn 0
OTBET HA BOIMPOC HEBEPEH, HE3aBHCHMO OT TOTO, YTO PAcCyKAEHHS ITPABUIBHBI,
HEBEPHBI MJITH OTCY TCTBY IOT.

Maxcumansrsiil 6ain 2
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Hcnonas3ys mratue 1abopaTopHuiii ¢ My(TOH M JNANKOM, MPYKHUHY, 3 rpy3a Maccoi 4 [ Ne [ Macca Yumnenne |Moayab cuiibi
mo (100 + 2) r, nuneiiky mmuHOM 300 MM ¢ MHJUTUMETPOBBIMH JEJICHUAMH, COOEPUTE rpysa | MPYKHUHBI YOPYrocTu
YCTAHOBKY U1 OMPE ACICHIS KECTKOCTH MpPY KHHbI. [[0aBECHTE MPYIKUHY 3a OAMH H3 m (Kr) Al (em) F(H)
KOHLIOB K IuTaTHBY. [Ipukperunis kK CBOGOAHOMY KOHLY IIPY>KHHbI TPY3bI Pa3IH{HON ] 0.1 2 ]
MAacChl, H3MEPBTE B KAXKAOM CIIyuyae yAJTHHEHUE MPY>KHHBI. 2
B GnaHke 0TBETOB! 2 0,2 4 2
1) caenaiiTe pUCYHOK IKCTIEPUMEHTAILHOMN YCTAHOBKHY; 3 0,3 6 3

2) zanuuute GOpMyJIy Ui ONMpPE JSNCHUA CHIIBI Y ITPYTOCTH;
3) 3anuLINTE YCIOBHE PABHOBECHSA IPy3a Ha MPYIKHUHE;
4) u3MepbTE Yy AVIHHEHHUE MPY KHHBI B 3aBUCHMOCTH OT Macchl MPHUKPEIIEHHOTO K HEH

[TorpemHoCTh H3MepeHus yaiuHeHns A / coctapaseT = 0,5 Mm.

Ipy3a, BHIYUCIHTE ACHCTBYIOIIYIO HA TPy3 CHIy YIPYTOCTH; PE3YIbTAaThl H3MEPEHHH FH
3aHecuTe B TabIIHLLy; 3
5) moctpoiite rpaguk 3aBHCHMOCTH MOAYJIA CHIBL YNPYFOCTH OT Y/UIHHEHHA 3 L
NPy KUHBI H, UCTIOB3Y S rpa( UK, CACNANTE BBIBOA O XaPAKTEPE ITOH 3aBUCHMOCTH. 5. - /o‘
1 o

XapakTepucTuka 000pyaoBaHus

Ipu BBITIOJTHEHHU 3aJaHusL HCIIOJIB3YETCA KOMIIIEKT 000py 10BaHUA it 24 0 Alem

«I'MA-na6opatopus» Ne 3 B coctase:

* ITaTHB 1a00OPaTOpHbI ¢ My PTOH U JaNKoH; 3aBHCHUMOCTb MOJYJS CHJBI YIPYTOCTH HPY>KHHBI OT €€ YIJIHHEHHA HOCHT JIMHEHHBIH
* MpyKHHA KECTKOCTBIO (50 = 2) H/Mm; XapaxkTep.

* 3 rpy3a maccoii mo (100 £ 2) r;

* muHerKa AnuHO# 300 MM ¢ MHJUTMMETPOBBLIMH ACTICHHUAMH. Ykazanue sxcnepmam

Brumanue! Tlpu 3aMeHe Kakoro-mu6o 3eMeHTa 000PY A0BaHUS HA AHAJIOTHYHOE C JPYTUMH C yuéTOM MOTpPEeIIHOCTH H3MEPEHHE Y/UIMHEHUS IPY>KUHBI CUMTACTCS BEPHBIM, €CJIH €rO
XapaKTePUCTHKAMH HEOOXOAMMO BHECTH COOTBETCTBYIOIIME H3MEHCHHSI B obOpasel 3Ha4yeHHe cocrapaser (2 = 0,1) cm.

BBITIOJTHCHHUA 3a JaHHA.

Conep:xanue kputepus Banabi
[ToTHOCTBIO MPABHIIBHOE BBIMIOJIHEHHE 3aJaHHs, BKIIOUAKOLIee B ceOs:
1) cxeMaTH4HBIHA PUCYHOK SKCTIEPUMEHTAIBHOH yCTAHOBKY;
2) NpaBHJIbHO 3aIMCaHHbIE TpeOyemble popMy JIbl;
3) NpaBUIBHO 3aMKMCAHHBIE PE3YJIbTAaTHl MPAMBIX M3MEPEHHUH (¢ danHom cayuae —| 4
\VOAUHEHUA NPYHCUHBL) U MTPABUIBHO BHIYHCIICHHbBIE 3HAYEHUA CHITH Y IIPY TOCTH;
4) npaBWIbHO MOCTPOCHHBIM IpadMKk M TNPAaBHIbHBIM BBHIBOA O Xapakrepe
l'[OJ'Iy‘ieHHOI/I 3aBHCHMOCTH.

O0pasen BOSMOKHOTO BbINOJTHEHUS
1. PUCYyHOK 3KCTIEPHMEHTATIBHOH YCTaHOBKH:

[lpuBeseHsl BCEe 3JIEMEHTHI NMPAaBHIBHOTO OTBeTa |—4, HO He CAEIaH BBIBOJ
0 XapaKTepe MOJIyYCHHOH 3aBUCUMOCTH.
50151
HonyeHa omunbka npu 0603HAYEHHH € IHHHLI H3MEPEHHA (PH3HUECKUX BEIHYHH. 3
150151
JomyiueHa omubKa B CXCMATHYHOM DPHCYHKS IKCIICPHUMEHTAJIbHOH YCTAHOBKH,
HJTH PUCY HOK OTCY TCTBYET.
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CroenaH pHCYHOK 3KCHNEPUMECHTANBHOH YCTAHOBKH, IIPAaBHILHO MPHUBEACHBI
3HAQYCHHA TPAMBIX H3MEPEHUH BEIMYHH, HO HE 3amucaHa (opMmyna Juid pacuéta
HCKOMOH BEJIMYMHBL U HE NPUBEAEH rpa(uk.

nJn
[lpaBunbHO npuBeAEHBI 3HAYEHHUA MPAMBIX H3MEPEHHH BENMYHH, 3alMCcaHa
dopmyna s pacuéTa HUCKOMOM BEJIMYHHBI, HO HE TPHUBSAEH PHCYHOK 2
3KCHEPUMEHTAIBHOM YCTAHOBKH H HE NMPUBEAEH rpaduk.

W
[MpaBuabHO MPUBEACHBI 3HAUYCHHS NPSAMBIX U3MEPCHHUH, mpuBeAéH rpaduk, HO
OTCYTCTBYIOT PUCYHOK 3KCIIEPHUMEHTAJIBHON yCTaHOBKY U (popMmyna and pacuéta
HCKOMOM BEJIHYHHBL

3anucaHo TOJBKO MPABUIBHOE 3HAYEHUE MPAMBIX H3MEPSHHH.

58]0
[IpencraBiaeHa TONBKO MPABHJIBHO 3amucaHHas (opMmyna Aiasd pacyéTa HCKOMOH
BCJIMYUHBI. 1
501151

[puBeaeHO MpaBUABHOE 3HAYCHHME TOJNBLKO OJHOTO M3 TMPAMBIX H3MEPEHHH, W
CIEJIaH PUCY HOK IKCIIEPHMEHTAILHOH YCTAHOBKHL.
Bce cayyau BBINIONHEHHS, KOTOPBIE HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM

kputepwsiM BbicTaBieHusa 1, 2, 3 wmm 4 Oamnos. PasposHenHsle 3amucu. 0
OTCy TCTBYE MOMBITOK BBHITIONHEHHA 3aJaHU.

MaxcumanvHoiil 6ann 4

[Tpsamaa perika OCBEINACTCS COJHEYHBIMHU JdyuyaMu. [IpH 3TOM HA BEPTHKAIBHOU
CTeHe BHAHA ¢€ TeHb. MOXeT NM JHHEHHBIH pa3Mep TEHH ObITh GOJBIIE, UeM
JUHEHHBIH pa3mep peiikn? OTBET NOACHUTE M NPOUIUTIOCTPUPY HTE PUCY HKOM.

O0pasen BO3MOKHOTO OTBETA
1. Omeem. Mosxer.

2. ObocHoeanue. CBETOBBIE JIyUH PacTpOCTPaHAIOTCA MpAMOJMHEHHO. [losToMy petika, TeHDb
Ha CTCHE W HAYLIME 4epe3 KOHLBI peiiku myuu obpasyror Tpameumro. Jlmg toro 4roOs!
JHHEHHBIH pa3Mep TeHH ObLT GOJbIE, YeM JTHHCHHBIH pa3sMep PeHKH, HyXHO, 4TOOBI OIHA
OOKOBasg CTOpOHA 3TOH TpareiuHu (TeHb) Obla OoMbINE APYTOH CTOpOHBI (pekku). [Tpumep
PactoNOKEHUS PEHKU, CBETOBBIX JIyUCH W CTCHBI, OTBESYAOIUMH 3TOMY TpeOOBAHUIO, [TOKA3aH
Ha PUCYHKE.
BT CBCPN}
ClICHad
JAvan
COAHTUHOIO

cBCTd

OORKCTE
e
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Coaep:raHue Kputepusi

Bbanianl

IIpencraBieH mnpaBUIbHBIEL OTBET HA BOIPOC, M MMPHBEACHO JOCTATOYHOE
000CHOBAaHHE, HE COAEpXKALIEe OMIUOOK.

2

[peacTaBieH NpaBUIBHBIA OTBET HA MOCTABJICHHBIN BOMPOC, HO €r0 000CHOBaHHE
HE SABJIIETCA AOCTATOYHBIM, XOTA COAEPXKUT 00a 3JIEMEHTA MPABUJILHOTO OTBETA
WK yKa3aHHe Ha (PU3WUECKHE SABJICHUS (3aKOHBI), MPUYACTHBIE K 00CYXAaEMOMY
BOITPOCY.

WJIn
ITpeactapieHsl KOPPEKTHBIE PACCYKACHHUA, MPHBOAIILHE K MPABHIBHOMY OTBETY,
HO OTBET SABHO HE COPMY IHPOBAH.

IlpenctaBieHsl OOUME PACCYyXKACHUA, HE OTHOCALUMECS K OTBETY HA
MOCTAaBJICHHBIH BOIPOC.

WJIN
O1BeT HA BOIPOC HEBEPEH, HE3ABHCHMO OT TOTO, YTO PACCY KICHHA IMPABHIIBHBI,
HCBCPHBI UJIH OTCYTCTBYIOT.

Maxcumanwuulii 6an

CrutomrHoit kyOuk ¢ pebpom @ = 10 cM ypaBHOBELIMBAIOT HA 4z
n€rkoM perMare (CM. PHCYHOK), TpPHUKIAAbiBas K HUTH,
IPUKPEIUIEHHOH K OCH 0J0Ka, BEPTUKAJBHO HANPABICHHYIO
cuty F = 16 H. Ha ckoabko caHTUMETPOB /1 3TOT KyOHK Oy AeT
HOTPYXKaThCA, €CIH €ro OCBOOOAWTH OT MOABECA W IyCTUTh
M1aBaTh B JKUAKOCTH, IUIOTHOCTh KOTOpo# pasHa p; = 800

Kkr/M> 2 IIpu 1raBaHMu BepxHAA rpaHb KyOHKAa Tmapajuic/ibHa ITOBEPXHOCTH

KHUIAKOCTH.

Bo3MOXKHBIH BAPDUAHT pEelICHAS

aHo:
I[lo «3omoToMy mpaBHWIIy MEXaHHUKH»

TIOJBIKHBIM OJIOK JaéT BBIMIPHIII B CHIIC

a=10cm=0, 1 m;
B 2 pa3a. CormacHO yCIOBHIO PaBHOBECHS

F=16H: pbluara OTHOCHTEJIBHO OCH, MPOXOAAILCH
- ’ yepe3 TOYKy €ro IMOABECa, MOKHO
I F I
py = 800 k. 3AMACATE .27 == .7 Tak  kak
m=p a>> TUIOTHOCTh MaTepHasa KyOuka p= 4F; .
ag

Cornacuo YCJIOBHIO IUIABAHUA TCI

Fraw =mg = FApx = plgVnorp’ rae Vnorp
OO6BbeuHsS MOy YECHHbBIC BHIPAXKEHHUSA, HAXOIUM
F 16

da’gp,  4-0,1%-10-800

=0,05M = 5CM.

= ha? Otcioma |, — ph
a

h=? OtseT: 2 = Scm.
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JKAHUE KPHT =
Cosepxanne Kpurepus Baub B03MOKHbIN BAPHAHT PELIEHUS!

[IpuBeacHO MOJHOE MPAaBWIBHOE PELICHUE, BKIFOYAKOIIEE CIEIY FOIIHE 3JEMEHTHI: ~ Ip
1) BEpHO 3aMHCAaHO KPATKOE yCIOBHE 3aJA4H; Hano:  |Pewenue.
2) 3anucaHbl HCHUA | MY JITbI HMEHEHHUE KOTOPbIX HEOOXOIMMO M .

) 3aMMCaHBI ypaBHe (bopMythl, IDUMEHEHHE KOTOD cobxoanmMo ] OG603HA4YHM COMPOTHBJICHHE OJHOMN CTOPOHBI IATHYFOIBHHKA Yepes R. Toraa
JOCTATOYHO MU pEIICHHA 3aJaud BHIOPaHHBIM crocoboM («3010moe npasuno —=? U 5U
MeXaHUKUy», YClo8ue pPAGHOBECUs pbluaza, YCAOBUe pAGHOBecUus KyOuKa, 3 5L CHJIa TOKA B IIEPBOM cayuae J; = —, aBo BTOpoM ciyyae [ = — + — = —.
NAA6QI0E20 8 HCUOKOCT), 5R R 4R 4R
3) BHINOAHEHBI HEOOXOOMMBIE MaTeMaTH4YeCKHE mpeoOpa3oBaHHUA M pPacuérThl, I U 4R 4
NPUBOIAILUME K IPABHIBHOMY YHMCJIOBOMY OTBETY, M NPEACTABJICH OTBET; IIPH Hckomas BenHlmHa—l =—.—=—=0,16.
3TOM JOITY CKAeTCA PEIIEHUE IO YaCTAMY (C MPOMEXY TOUHBIMU BHIYUCICHHUAMU). 12 SR 5U 25
[paBunsHO 3amucaHbl He0OXoauMbie (OPMYIbI, MPOBEACHBI BHIYHUCICHHSA, HU I
MOJMYYEH OTBET (BEPHBIM WM HEBEPHBIM), HO JOMylcHA OmMHOKa B 3aIUCH Otser: — =0, 16.

KPaTKOTrO ycaoBus uinu nepesoae eaunun 8 CU. 2
WJIN
[peacTaBiieHO TpaBWILHOE PEIEHHE TOABKO B 0OmieM BHIe, O¢3 Kakux-iIubo
JHCTOBBIX PACUETOB. 2 Conepranue kpurepusi Banibl
WINU [puBeaeHO MOTHOE MPABUIBHOE PEILCHHE, BKIIOYAKOILEE ClIEIy FOIIME 3JIEMEHTHI:
3anucaHbl ypaBHCHUA M (OPMyJIbl, MPHMCHCHHMC KOTOPLIX HEOOXOAMMO U 1) BepHO 3amucaHo KPaTKoE yCJI0BHE 33 1a'H;
JOCTATOYHO AN PEIUCHHS 3aJa4YH BHIOPAHHBIM CIIOCOOOM, HO B MaTeMaTH4ECKUX 2) 3amucanbl ypaBHEHHA W (DOPMYIbI, NDHUMECHEHHE KOTOPBIX HEOOXOaMMO W
r[peoGpa?,()BaHpmx WJIH BBIMUCJICHUAX AOMYINCHA OIIHOKA. OCTATOYHO AJI1 PELICHUA 3ada'u BbIGpaHHHM crocobom (6‘ OaHHOM peuteHuy —
3amucaHbl M HCIOJb30BAHBI HE BCE HCXOOHBbIC (OPMYJIBI, HEOOXOAUMBIE I SUKOH o Oma ons y ”ao"mm yent, ¢0pMsz)a ORA  COMpOMUSIEHUA  NpU 3
peIIEHI 321a4H. nocred06amenbHOM COeOUHeHUU U QOopMyaa OA1 MOKO8 NpU NAPALIELbHOM
WIH 1 coeOuHenuL);

3) BHIMOTHEHB! HEOOXOAMMBIE MaTeMaTHUYECKHME MMpeoOpa3oBaHUI U PacyEThl,

3aMUCaHbl BCE HCXOAHbBIE (JOPMYJIBI, HO B OJHOH M3 HUX JOIMY ILIEHa OMHOKA.
MPUBOJAIIME K MPABUIBHOMY HHCJIOBOMY OTBETY, M MPCACTABJICH OTBET, MPH

1133:1;%1:?1“1@ Pgﬁ‘::gz‘; I(IOl:)Op3bI6eaJl:[[?IaCOOTBeTCTByIOT BBIICYKA3aHHBIM KDUTCPHAM| 3TOM JOMYCKACTCA PEIIECHHUE «II0 YACTAMY (C IMPOMEKY TOUHBIMH BBIYHCICHHAMH).
B - Y, p 3 [MpaBuabHO 3amucaHbl HEOOXOAMMBIC (OPMYIBI, NMPOBEACHBI BBIMHCICHHA, U
AKCUMANBHBLU 0T MOMyYeH OTBET (BEPHBIH WIH HEBEPHBIH), HO [OMyIUeHa OIMOKA B 3alMCH
. KPaTKOro ycJI0BHA HIIH nepesoe eauHun B CH.
DiexTpuyeckas LEMb COCTOMT M3 COEAMHEHHBIX IIOCIEAOBATENBHO HCTOYHHKA WK
TIOCTOAHHOTO  HANMPADKCHISL, MACANBHOTO aMrepMeTpa W UIMHHOW  OQHOPOAHOH [IpeACTAaBICHO MPABHIBHOE PELICHHE TONBKO B 0OWEM BuAE, 63 KaKHUX-THOO0
MPOBOJIOKH MOCTOSHHOTO ceueHus. [Ipu 3TOM aMrepMeTp MOKa3bIBaeT TOK CHIIOH /). YHCJOBBIX PACYETOB. 2

3anucaHbl ypaBHEHHS U (DOPMYJIbI, MPUMEHEHHE KOTOPHIX HEOOXOAMMO H
o JOCTATOYHO A7A PElicHHs 3aJaUd BHIOPAHHBIM CHIOCOOOM, HO B MATEMATHUECKHX
- mpeoOpa3oBaHUsMX WIH BHIYUCICHHX O IUCHA OIIHOKA.

3amMcaHbl M HCHONB30BAHBL HE BCE HCXOAHBIE (HOpMyIBl, HEOOXOAMMBIE [UIA

]ﬂ WU

3Ty K¢ MPOBOJIOKY CKIAJLIBAIOT B BUAC MPABUIBHOTO ISTHYTOJBHHKA W CHOBA
BKIKOYAKOT B Ty JK€ LIENb TaK, KaK MOKA3aHO Ha PHCYHKE. [IpH TakoM MOAKIIOYESHHH

" PELLEHUS 3a4a4H.
aMrepMeTp MOKa3bIBaeT TOK CUIIoH b. WM 1
N 3anucaHbl BCE UCXOIHBIE (POPMY JIbI, HO B OJHOM M3 HUX JOIY IICHA OIIHOKA.
S Bce ciyuau peleHus, KOTOPBHIE HE COOTBETCTBYKOT BBILICY KA3AHHBIM KPHTEPHAM 0
BBICTABICHUA OLUEHOK B |, 2, 3 Gana.
o Maxcumanvhuiti 6ain 3

[

Haiiaute oTHONIEHHE TTOKA3aHHI aMIrepmeTpa 1—1 B INCPBOM H BO BTOPOM CJiy4dasax.
2
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Kpurepun oneHuBaHusi 3aJaHUi ¢ pa3BEPHYTHIM 0TBETOM
PeakTiBHOE ABHKEHHE

PeakTHBHBIM HA3LIBACTCSH ABMKCHHC, KOTOPOC MPOUCXOAWUT INOA Z[GﬁCTBI/ICM CHIJIBI
peakuuy, JACHCTBYIOIICH Ha JABIDKYLIEECd TEIO CO CTOPOHBI CTPYH BEIUECTBA,
BRIOpacEIBAEMOTO M3 Agurarend. [IOACHUTE NPHHIMD PEAKTHBHOIO ABH/KCHHA MOXKHO HA
MPUMEPE ABIKEHHS PAKETHI.

ITyctp B mBUraTesne, yCTAHOBICHHOM HA PAaKETe, IPOMCXOJUT CrOPaHWE TOILIMBA, U
MPOAYKThl TOPEHHs (ropsyde rasbl) MOA BHICOKMM AdBJACHHUEM BBIOPACHIBAKOTCA W3 COILIA
meurarend. Ha kakayro mopumio rasos, BHIOPOILCHHBIX W3 COIUIA, CO CTOPOHbI ABUraTeis
JEHCTBYeT HEKOTOpas CHia, KOTopas IPUBOAMUT STy IOPLMIO ra3a B JBIDKCHMHE.
B COOTBCTCTBHH C TPCTHHUM 3aKOHOM HL}OTOHa, Ha JBUTATC/Ib CO CTOPOHBL Bbl6paCI>IBaeMI:IX
ra3oB JeHCTBYeT CHJIA, TaKas e IO MOJYJIO M NMPOTHBOIOJIOKHAA IO HANpaBJICHHIO. JTa
cuna HaseBactcsa peaxtuBHOH. Ilon e€ nedicTBueM pakera IPUOOPETAET YCKOPEHHE H
pasroHAeTCs B HAMpaBJICHHH, HMPOTHBOIOJOKHOM HANpaBJECHUIO BbIOPAChIBAHHA T[a30B.
Mopayns F peakTHBHOH CHIBI MOXKET OBITh BBIYMCIICH ITPH MMOMOIUM IPOCTOH (OpMYJIBL:
F = uu, rne u — MOIyJIb CKOPOCTH HMCTCUEHHS ra30B W3 COIUIA JBHUIATENs OTHOCHTEIBHO
paKeThl, a 4 — CKOPOCTh PAacX0Ja TOIUIMBA (Macca BELICCTBA, BHIOPAChIBACGMOIO ABUraTeeM
B €MHHUIly BpEMEHH, u3Mepserca B Kkr/c). HampaBmeHa peakTHBHas cuna BCerja
B HAaNPaBJICHUH, MPOTHBOIOJIOMKHOM HANPaBJICHUIO MCTCUCHHUS Ta30BOH CTPyM. PeakTHBHOE
JBIDKCHHE TAKXKE MOXKHO OOBACHHUTH U MPU MOMOIIH 3aKOHA COXPAHEHHS HMITY JIbCa.

ITpUHUMIT PEAKTHBHOTO ABMKCHMS IMHPOKO UCMOIB3YyeTCsA B TexHHke. [lomumo paker
PCaKTHUBHBIC IBUIATCNIU MMPUBOJAT B ABWKCHHE CaMONCTH M BOJHBIE katepa. Ha ocHoBanum
3TOTO NMPHHLMIIA KOHCTPYHUPYIOT Pa3iHYHbIE MPUCTIOCOONEHHUS — MOJHBAIBHBIE YCTPOHCTBA
C BEPTYIUKAMH, HA3bIBACMBIMH «(CETHEPOBBIM» KOJIECOM, HIPYIIKH M T.II. PeakTuBHOE
JBICKEHHE BCTpedaeTcs B B XUBOH mpupoae. HexoTopsie MOpCKUEe OpraHH3MBI (KaabMaphl,
KapaKaTHIbI) ABUTAIOTCA, BHIOpAchBas NMPeABAPUTENBHO 3aCOCAHHBIC BHYTpPh ¢eOs mopuuu
BOAbl. B kauecTBe JHOOOMBITHOrO NMpUMEpa H3 MHUPA PACTCHHUH MOXHO IPUBECTH TaK
Has3biBaeMbI «OemeHsd orypewy. Ilocne co3peBaHus CeMAH M3 IUIOAA ITOTO PACTEHHS MOX
OGONBIIMM JaBJICHUEM BHIOPACHIBACTCA JKMIAKOCTh, B PE3YJBTATE YErO Orypell OTJICTaeT Ha
HEKOTOPOE PAaCCTOSHHE OT MECTa CBOETO MPOU3PACTAHHU.

IMpu peakTHBHOM MABIDKCHHH pPakeThl €€ Macca HEIPEPhIBHO YMCHBLIACTCS H3-3a
CrOpaHHA TOIUIMBA M BHIOpAchIBAaHUA HApPYXkKy NpOoAyKroB cropanuia. Ilo sToll mpuumze
MOAYJb YCKOPCHHUA PAKCTHI BCC BPEMA U3MCHACTCA, @ CKOPOCTh PAKCTEI HeHHHeﬁHO 3aBHCHT
OT MAacChl CrOpPEBILETO TOI/IMBA. BrnepBbie 3azaya 00 OTBHICKAHWH MOMYJIA KOHCYHOI
CKOPOCTH V PaKeTbl, Macca KOTOPOH H3MEHHMIACh OT 3HAYEHHA 7 IO BEIHYHHBI m, ObLIa

peleHa pyCcCKHUM YUuéHbIM, mHOHEpoM kocMoHasTHkH K.3. [{uoaxoeckum. I'padux
3aBUCHMOCTH, HIIIOCTPUPYIOLIEH NMOTy YeHHYI0 UM HOpMY Iy, MOKA3aH Ha PHCY HKE.

U, KM/C

3

2

0 2 4 [§) 8 Mg /m
Basucumocmo MOOle}I KOHEeYMOoU CKopocmu v pakemsl Om USMeHeHUA €eé Maccol
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U3 rpaduka BuaHo, uto mojiyuyeHHas [{HOIKOBCKHUM 3aKOHOMEPHOCTH MOXET OBITh
KpaTko chopmynupoBana CreAyroummM 00pa3oM: eClM CKOPOCTh HCTCYCHHS Ta30B U3 COIIA
JBUTATEJN ITOCTOSHHA, TO IMPH YMEHBLUICHHH MAacChl PAKeThl B FE€OMETPHYECKOH MPOTrpecCUH
MOJZyJb CKOPOCTH pakeThl BO3pacTacT B apu(METHYESCKOH mporpeccuu. MHBIMH ClOBaMH,

m
CIM NP YMEHBLIEHHH MAcChl PakeThl B 2 pasa (—2 = 2) MOAYJIb CKOPOCTH PAKeThl
m

m
YBENIMYMBAETCA Ha | KM/C, TO ITPH yMEHBIIEHHH Macchl pakeTsl B 4 pasa (—0 = 4) Moy b
m

CKOPOCTH pakeThl BO3pacTeT emé Ha 1 km/c. M3-3a Takol 3aKOHOMEPHOCTH Pa3rOH PaKETHI IO
BBICOKOH CKOPOCTH TpedyeT OYeHb OOIBILOTO PAcX0/1a TOILIMBA.

PakeTHbiii aBurate/s BHIOPAcHIBACT K3 COIUIA Ta3kl CO CKOPOCTHIO 2 KM/C
OTHOCUTEJILHO PAakeThl. MOXKHO JIH MPU MOMOLLUH 3TOTO ABUTATENS PA30THATH PAKETY
JI0 CKOPOCTH 6 KM/C OTHOCHTENIBHO cTapTOBOro crojia? OTBeT NOACHUTE.

O0pa3en BOIMOKHOTO OTBETA

1. Ma, MoxHO.

2. KoneyHasd CKOPOCTh PAaKETHl NPH 3aJAHHOM CKOPOCTH HCTEYEHMA TIa30oB M3 COIUIA
JBHraTeNs 3aBUCUT TOJBKO OT MAcChl COMOKEHHOTO TOILIHBA. [loaToMy mpu 1060 CKOpOCTH
Y HCTCUCHMSA [ra30B PAKESTY MOMKHO pa3orHate J0 JOOOH CKOPOCTH, B TOM YHCJIC H
MPEBBILIAOIIEH #. [ 3TOro NUIIb Hy KHO CKEUb JOCTATOUYHYI0 MAccy TOILIHBA.

. Conep:xaHme Kputepusi ' Bajibl
[MpeacTaBneH npaBMIBGHBIA OTBET HA BOMPOC, W NPUBEICHO JOCTATOMHOE 9
000CHOBaHHE, HE COACPIKAIICE OIKOOK.

ITpeacTaBieH NpaBHIBLHEIH OTBET HA NOCTABJCHHBIH BOIPOC, HO ero 000CHOBAHUE

HE ABIAETCS JOCTATOYHBIM, XOTA COACPXKUT 00a 3JIEMEHTA NMPAaBUILHOTO OTBETA

HJIH YKa3aHUE Ha (DU3HYECKUE ABJICHUS (3aKOHBI), IPUYACTHBIE K 00CYKIaeMOMY

BODIPOCY. 1
%0115

ITpeacTaBiaeHs! KOPPEKTHBIE PACCYKACHHUS, NPUBOIAIINE K MPABHIBHOMY OTBETY,

HO OTBET SIBHO HE C(HOPMY IHPOBaH.

[peacTapnensr  OOmME pPACCYKAEHHS, HE OTHOCAINMECS K OTBETY Ha
MMOCTABJICHHBIN BOTIPOC.

WUIn 0
OTBeT Ha BOIPOC HEBEPEH, HE3aBHCHMO OT TOTO, UYTO PACCYKACHHS IMPABHIbLHBI,
HEBCPHBI HIIH OTCY TCTBYIOT.

Maxcumaneroiii 6an 2
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Hcnons3ys wratus n1abopaTopHsiii ¢ My (PTOH M JankoH, MPy>KHUHY, rpy3 MacCoH
(100 + 2) r, nunetiky mnuHOM 300 MM C MIJUTHMETPOBBIMH JCTICHUAMH, COOCpUTE
YCTAHOBKY AJIA ONpeACIACHUs KECTKOCTH MpPY KUHBI. [loaBEChTE MPY>KHUHY 3a OJHH U3
KOHLIOB K IITATUBY. [IpHKpenuB K CBOOOAHOMY KOHLY MPY>KHUHBI IPY3, U3MEPBTE
Y AJTHHEHUE TPYKHHBI.

B 6naHke 0TBETOB!

1) cnenaiite pUCYHOK SKCIIEPHUMEHTAIBHON YCTAHOBKH;

2) 3anmuiuute Gopmy Iy A OMPEACICHUS CHIIBI Y IIPY TOCTH;

3) 3anMIIKTE YCIIOBHE PABHOBECHS IPy3a Ha MPYIKUHE;

4) u3MepbTe yUIMHEHHUE MPYIKUHBI TOCJE NMPUKPEIUICHHA K HEH rpys3a U 3amuIIHTe
H3MEPECHHY 10 BEJIMUUHY ;

5) onpeaenuTe KECTKOCTH MPYKUHBI M OLICHHUTE MOTPEILHOCTH €€ H3MEPECHHUA.

XapaxkTepuctuka o00opya0BaHus
[pu BBITIOJTHCHHU 3aJaHHA
«I'MA-naboparopus» Ne 3 B cocrase:
* mITaTUB TabOPaTOPHLIH ¢ My )TO U JTANKOI;

* mpy>kuHa XECTKOCTHIO (50 £ 2) H/m;

* rpy3 maccoi (100 = 2) r;

* nuHelika JmuHou 300 MM ¢ MUITUMETPOBBIMH ACICHUSAMHU.

Brumanue! Tlpu 3ameHe kakoro-iu6o 31eMeHTa 000py JOBaHHA HAa aHAJIOTHYHOE C JPYTHMH
XapaKTCPHUCTHKAMH  HCOOXOAMMO BHECTH COOTBETCTBYIOIME M3MCHCHHA B 00pasel
BBITIONTHEHHA 33 JAHHA.

HCIOJIb3Y S TCS KOMIUIEKT 00opy ToBaHuUs

O0paseil BO3MOKHOT'0 BbINIOJIHEHHS

1. PHCYHOK 3KCIIEpUMEHTATbHOM Y CTAHOBKH:

2. Fypp = kA1
3. Figuw = mg = Fypp = kAl

4. Al =2 cm. IlorpeurHocts u3mepenua A/ coctaaget = 0,5 Mm.
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_mg _ 0, Ikr- 10m/ ¢?
Al 0,02m

5.k =50 H/m.

[TorpemHocTs MOSKHO OLICHUTH ITPH MOMOILM METOAa rpaHuL; Tak kak A/ = (2 = 0,05) cM, To
3HAUCHHE k MOKET JIeKaTh B mpeeiaax ot =~ 48 H/m no = 52 H/m.

Yxazanue sxcnepmam

C yuéTOM MOrpEeIIHOCTH H3MCPEHHE Y/UIMHCHHS IPY>KUHBI CUMTACTCS BEPHBIM, CCJIH €ro
3HaueHHe coctaBugeT (2 = 0,1) cm.

Coaepxkanue Kputepus Banjbi

[TonHOCTHIO NMPABUIIBHOE BBHIMIOJHEHHE 3aAaHHA, BKIIOYAKOILEE B ce0:
1) cxeMaTHYHBIH PHCYHOK YKCIIEPUMEHTANBHON YCTaHOBKH,
2) mpaBUIIBHO 3amUcaHHbIC TpeOyembie HOPMY Jibl;
3) npaBWJIPHO 3aNMCAHHBIC PE3YIbTATHI MPSAMBIX H3MEPEHHUH 4
(6 danHOM ciyuae — YORUHEHUS NPYICUHDL),
4) npaBUIbHO HaHICHHOE 3HAYECHHE JKECTKOCTH TMPYXHMHBl C OLEHKOH
MOTPEIHOCTH H3MEPEHUSL.
[IpuBeacHs! Bce 3JIEMEHTHI MPABUIBHOTO OTBeTa |—4, HO mOmMyIUeHA OIMOKA MpU
BBIYHCJIEHHH 3HAYECHHA HCKOMOH BEHYHHBI HIH B OLIEHKE MOTPEMIHOCTH.

HJIn
Hony1eHa omubka MpH 0603HAYEHHH € JMHHL H3MEPEHHA HCKOMOM BETHYHHBI. 3

WJIN
JomymeHa omubKka B CXCMATHYHOM PHCYHKE JKCTICPUMCHTAIbHON YCTAHOBKH,
HJIH PUCYHOK OTCY TCTBYET.
CaoenaH pPHUCYHOK SKCMEPUMEHTANBHOH YCTAHOBKH, IPABHJIBHO ITPHBEIACHBI
3HAYEHHS NPAMBIX H3MEPEHUH BEJMYHH, HO HE 3amucaHa (opMyna i pacqéra
HCKOMOMH BETMYMHBI H HE TIOJTy YE€H OTBET.

WJIN
[TpaBunbHO TIPHBEACHBI 3HAYEHHA HPAMBIX H3MEPEHUH BEJIMYHUH, 3alHcaHa
(opmyna g pacuéTa HICKOMOH BEJIHUYHHBI, HO HE MOJIYyYEH OTBET U HE MPHUBEAEH 2
PHCY HOK 3KCIIEPUMEHTAIBHON YCTAHOBKH.

WJIN
[TpaBunbHO MpUBEACHBI 3HAYCHUA MPAMBIX U3MEPESHHH, MPUBEAEH IMPABHIbHBIN
OTBET, HO OTCYTCTBYIOT PHCY HOK 3KCIICPHMEHTAIbHOH YCTAHOBKH H (pOpMyIa A
pacuc€Tta HCKOMOH BCJIHIHHBI.

3anmucaHo TOJBKO MPABUIBHOC 3HAUYCHHUE MPSMBIX H3MEPEHHUH.

HJIN
[IpeactaBneHa TOJBKO MPAaBHIBHO 3amucaHHas QopMyna Aad pacyéTa UCKOMOH
BEJIHYHHBI. 1
NN

[TpuBencHO MpaBHIbHOE 3HAYCHHE TOJIBKO OJHOTO K3 MPAMBIX H3MCPSHHH, U
CJeaH PUCY HOK 3KCMIEPUMEHTAIbHOH YCTaHOBKH.

Bce cayuyau BBIMOMHEHHS, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM
KputepusaM BeiCTaBiacHuA 1, 2, 3 wiu 4 OGamwioB. Pa3po3HEHHBIC 3amuUCH. 0
OTCyTCTBHe ITIOITBITOK BBIMOJIHCHHSE 3a IAHH.

Maxcumanwruiii 6ann 4




dusnka. 9 kinacc. Bapuant 4 Buaeopas6op Ha caiite www .statgrad.cde.ru 5 ®usmka. 9 kiacc. Bapuanr 4 Buaeopas6op Ha caiite www .statgrad.cde.ru 6

[Ipamas peiika OcBELIAETCA CONMHEUHBIMH JyyaMu. [Ipu 3TOM Ha BEpPTHKaIbHOM CmwromHo#t kybuk ¢ pebpom @ = 10cM mnaBaer B cocynae s g
CTeHe BHUAHA €€ TeHb. MOXKET JM JTHHEHUHBIH pasMep TEHH OBITb MEHBILE, YeM [
JIHHEHHBIN pa3mep periku? OTBET NOACHUTE H MPOHLTIOCTPUPYHUTE PUCY HKOM.

C JKHIKOCTBIO, IJIOTHOCTh KOTOpOH pasHa p; = 800 kr/ M,

MOTPYKaAch B Heé Ha /1 = § cM (TpH MIaBaHHK BEPXHSAS TPAHb ﬁ
KyOUKa mapanieibHa TMOBEPXHOCTH KHIAKOCTH). OTOT 3Ke .

o f
OGpasel BO3MOKHOT0 OTBETA KyOMK MOJKHO YPaBHOBECHTh Ha JETKOM pblyare (CM. ‘
PUMCYHOK), MPUKJIAJbIBasi K HUTH, TPHKPEIUIEHHOH K OCH Ol0Ka, BEPTHUKATIBHO
1. Omeem. Moxer. HampaBJieHHy10 cuity F. Onpenenute Moay b 3ToH cuibl F.

2. ObocHosanue. CBETOBBIC JIyUH PacHpOCTPaHATC MpaMoauHeiiHo. [loaToMy peiika, TeHb
Ha CTCHC M HAYIUME YEpPe3 KOHLBI peiiku Jyuu oOpasyroT tpameipmo. s Toro 4ytobsI

JMHHEHHBIH pa3Mep TeHH ObLT MEHbIIe, YeM JTUHEHHBIH pa3Mep pelKH, Hy:KHO, 4TOOBI OJHA =
OOKOBast CTOpOHA 3TOH TpameuuH (TeHp) ObLIa MEHBINE APYTrou CTOpoHbI (peiiku). [Ipumep Bo3MoKHbBIii BapHAHT penieHus
PACIONIOKEHUS PEHKH, CBETOBBIX JIyYCH H CTCHBI, OTBECHAOILHI 3TOMY TPEOOBAHHIO, OKA3aH aHO" Pemenue.
Ha PUCY HKE.
1 X a=10cm=0,1nm; CoriacHo yCIOBHIO TUIaBaHHS TEI
BEE l.'!sC[ XN
. 3 2
cre h=8cm=0,08m; FT}[)K:}ng:FApX:plgVHOFp’ e m = pa l’anorp =ha” (p-
SN
oo 7 3 IUIOTHOCTh MaTepuana KyOuka).
CRCTA pl = 800 kr/m°.
4 pih
Orcroma p = —.
a
2 o0, et Ilo «3omoroMy mpaBWly  MEXaHHKH»
Fehi MOJBIKHBIM 670K JAET BRIMIPHI B CHIC
B 2 pasa. ComIacHO YCIOBUIO PAaBHOBECHS
pplyara OTHOCHUTE]IBHO OCH, MPOXOAALICH
UConep)lca}me Kpurepus Baibr Yyepes TOUKy €ro NnoJBeca, MOXKHO 3aMucaTh
IlpencraBieH mpaBHUJIBHBIH OTBET Ha BOMPOC, M MNPHUBEJACHO JOCTATOYHOE 2 F 3
000CHOBaHHE, HE COAEPIKAILEE OLUIHOOK. mg-L= 3 2L, vmu pag=F.
IIpeacraBieH nMpaBUIBHBIA OTBET HA NMOCTABJICHHBIH BOMPOC, HO €r0 00OCHOBAHHUE
HE SABJIACTCA JOCTATOUHBIM, XOTA COACP)KUT 00a 3JIEMEHTa NMPaBUIBHOTO OTBETA Orcrona
WM YKa3aHHe Ha (pu3mdeckue ABJICHHS (3aKOHBI), MPHYACTHLIC K 00CYyKIaeMOMY
BOIPOCY. 1 2 2 _
I F:plha 2g=2800-0,08-0,1"-10=6,4 H.
[TpeacraBieHbl KOPPEKTHBIC PACCYXKACHUS, MPUBOIIILNE K PABHILHOMY OTBETY, F =2 Omser: F = 6.4 H
HO OTBET SBHO HE C()OPMY IHPOBAH. y SR

[peactagaeHsl  OOIMHE PAcCy>KACHUS, HE OTHOCALIMECS K OTBETY Ha
MOCTABJICHHBIH BOTIPOC.

NN 0
OTBET Ha BOIMPOC HEBEPEH, HE3aBUCHMO OT TOTO, YTO PACCyKACHHUS ITPaBUJIbHBI,
HEBEPHBI UJTH OTCY TCTBYIOT.

Maxcumanwhuiii 6ain 2
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Conep:kaHue BEPHOT0 OTBETA U YKA3AHUS MO OLICHUB AHIIO BauIb! »

(momyckaroTcs MHblE (JOPMY TMPOBKH OTBETA, HE MCKAYKAIOLIUE ETO CMBIC]T) BO3MOKHDLIA BADHAHT pereHus
IMpuBeseHO MONHOE MPABUIBHOE PELIEHHUE, BKITFOUAIOILEE CJICAYIONIUE IEMEHTHI: aHo: |Pemenmue.
1) BEpHO 3aMMCAaHO KPAaTKOE yCJIOBHUE 334a4H; .
2) 3aMHCaHBl ypaBHEHWHs W (DOPMYTbI, MPHMEHEHHE KOTODbIX HEOGXOIHMO H L 9 0603HaYNM CONMPOTHBJICHUE OJHOM CTOPOHBI I THY TOJLHHKA qe?]es R (’50rz[a5
JOCTATOYHO /I PEILCHHA 3a/a4H BHIOPAHHBIM CIIOCOOOM (6 OaHHOM peuteHu — L CHJIa TOKA B NIEPBOM Clyyae Jj = —, a Bo BTOpOM ciyHae b = — + — = —,
yenosue paenogecus KyoOuka, niasarueco 8 JNCUOKOCMU, «3010moe Hpasuio 3 SR 2R 3R 6R
MexaHuKuy, Ycoeue pagHosecus puiiazd),
3) BBINONHEHB HEOOXOAMMBIC MATEMATHUYECKHE IPeoOpa3’oBaHMA M PacyETHI, ) (O —. LU . 6R 6 0.24
MPUBOJAIIME K TMPABHIBHOMY YHCJIOBOMY OTBETY, M IpPEICTABJEH OTBET; IPH L 5R 5U 25 i
3TOM AOMYCKAETCA PEIUCHUE IT0 YACTAMY (C IMPOMEKY TOUHBIMH BBIYHCIICHHAMH).
[MpasunbHO 3ammcaHsl HEOOXOAUMbIE (OPMYJIBI, IPOBEACHBI BBIMUCICHHUA, H
DOJIYyYCH OTBET (BEPHBIH MM HEBEPHBIH), HO AOIyIUCHA OIMMOKA B 3aIMCH Conepanne Kputepus Ban
KpaTKoro ycJIoBHA WK nepesoae eauHuu B CH. IpuBeneHO MONHOE MPABUIBHOE PELICHHE, BKIIFOYAOILEE CIICTY FOILHE 3ICMEHTHI:

U 1) BepHO 3amHcaHO KPaTKOE YCIOBUE 3a4a4H;

[MpeacTaBieHO NpaBHIIBHOE PEILEHHME TOIBKO B oOwieM Buie, 6e3 kakux-nubo 2 2) 3anucaHbl ypaBHeHHS U (POpMysbl, NMPUMEHEHHE KOTOPBIX HEe0OXOAMMO H
YHUCTIOBBIX PacuéToB. JOCTATOYHO UL PSLICHMS 3aJa4H BRIOPAHHBIM CIOCOOOM (B JTAHHOM PELICHUH —

WU sakon  Oma Oan  ydacmka yenu, opmyra Os  COMpomueIeHun  npu| 3
3anucaHbl ypaBHCHHS M (OPMy/bl, MPUMECHCHHE KOTOPLIX HEOOXOJAMMO U NOCIe008AMENLHOM COeOUHEHUU U (OPMYLA ONA MOKOE NPU NUPAIIENLHOM
JOCTATOYHO JUIsl PEIICHUS 3aJa4H BBIOPAHHBIM CIIOCOOOM, HO B MATEMATHUECKHX coedunenuu);
npeoOpPa3OBaHMIX MM BRIUHCICHMIX AONYIICHA OIIHOKA. 3) BHIDOJMHEHB! HEOOXOAMMBIE MATEMAaTHUCCKHE MPeoOpa3oBaHUA M PacyéTsl,
3anucaHbl M MCHOJIB30BAHBI HE BCE MCXOAHBIE (OpMynbl, HEOOXOAMUMBIE I MPUBOMIIME K IPABHIIPHOMY “HMCJIOBOMY OTBETY, H TNPEACTABJICH OTBET, IPH
PeLCHUA 321aH. | 3TOM JOINYCKACTCS PSILCHUE «IO HacTAMY (C MPOMEIKY TOUHBIMH BBIUHCICHHAMH).

Win [IpaBunsHO 3amucanbl HEOOXOAUMBIE (OPMYJIBI, MPOBEACHBI BBIMHCICHHA, H
3anucaHbl BCE UCXOAHBIC ()OPMYJIbI, HO B OJHOH M3 HHX AOMyIlEHa OMHOKA. MOJAYYEeH OTBET (BEPHBIA MM HEBEPHBIH), HO HOMyIicHa OmHMOKA B 3aItHCH
Bce cityuan peltienis, KOTOpbIe He COOTBETCTBYIOT BBILIEYKA3AHHBIM KDHTEPUAM| KpaTKOro ycioBus Wik nepesose eaunmu 8 CH.

BBICTABIICHMA OLEHOK B |, 2, 3 Ganna. WA
Y7 - 3 IlpencraBieHO NMPaBHIBHOE PEIUCHHE TOINBKO B OOIIEM BHAE, 63 Kakux-mnGo 2
YHCNOBHIX Pacy&ToB.

WA
3anmucaHsl YpaBHCHUSA ¥ (GOPMYyJbl, NPUMECHCHHE KOTOPHIX HEOOX0MUMO U
JOCTAaTOYHO I PELUCHHUS 3aJa4yl BRIOPaHHBIM CIIOCOOOM, HO B MATEMaTHUCCKUX
npeoOpa3oBaHMAX HIIH BbIYHCICHHAX JOMNYIICHa OMIHOKa.

()
~ 3amucaHbl M MCIIOIb30BAHBI HE BCE HCXOJAHBIE (HOPMyIbl, HEOOXOAUMBIE I
peLICHHUS 3aAa4H.

OneKkTpuyecKkas LENMb COCTOMT H3 COCAVHEHHBIX IIOCIEAOBATENBHO HCTOYHHUKA
MOCTOAHHOTO HAIMPHKCHUA, HJICATbHOTO aMIepMeTpa M UIMHHOM OJHOPOJHOH
IIPOBOJIOKU TTOCTOSHHOTO ceyeHus. [Ipu 3ToM aMnepMeTp MoKa3sBacT TOK CHUIOH /).

7

r NI
Ty Ke MPOBONOKY CKIAABIBAKT B BHAC MPABHIBHOTO ITHYTOJbHHKA M CHOBA 3anmucaHbl BCE HCXOAHBIC (JOPMY JIbI, HO B OJHOH M3 HUX AOMY IICHA OMHOKA.
BKJIFOYAIOT B TY K€ LEMb TAK, KAK MOKA3aHO HA PUCYHKE. [Ipu TakOM MOAKITFOUCHUN Bce cnyvan pemeHus, KOTOphle HE COOTBETCTBYIOT BBIIICYKA3AHHBIM KPUTCPHAM 0
aMIiepMeTp MOKa3bIBaeT TOK CHIION L. BBICTaBJIEHHA OUEHOK B |, 2, 3 Ganna.
:i . Maxcumanvuulii 6ann 3
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Hailimute oTHOLIEHHE MTOKA3aHUH aMIiepMeTpa ]— B ITIEPBOM U BO BTOPOM CIy4asax.
2



13uKa. 9 Kiace Buneopasbop Ha caiite www.statgrad.cde.n

OTBeTHI K 33JaHUAM

Bapmnant 3
Ne 3aganus OTtBeT Ne zagmanus OTBeT
20 412 22 14
21 112 23 13

OTBeThI K 3a1aHAAM

Bapnaunt 4

Ne sapanus OrBer Ne zaganus OTBer
20 153 22 35
21 221 23 23




