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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

© MHOO 20121
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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
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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.
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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
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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.
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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

© MHOO 20121
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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

© MHOO 20121



Dusnka 9 xmace Bapumant 2

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
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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
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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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