PE3YADBTATbBI EI'S NO PUIUKE 2022 TOAA

MOAEAU 3AAAHUN
KUM E'3 NO PU3UKE B 2023 TOAY




KonunyectBo yyacTtHukoB EIN'9d no dunsuke

2019

% o1
obulero
yucna
Y4aCTHMKOB

yerl.

1394 28,2

yerl.

1232

2020

% o1
obuero
yucna
Y4aCTHMKOB

28,3

2021

% o1
obuiero
yucna
Y4aCTHMKOB

yerl.

1226 25,6

Bcero yyactHukoB EI'Q 2022 roga no npegmety

N3 HuX:

—  BbINYCKHWKOB TeKyLLero roga, obyyatrowimxcsa no nporpammam COO
—  BbINYCKHWMKOB TeKyLLero roga, obyyatomxca no nporpammam CI1oO

— BbIMYCKHUKOB MPOLWWJIbIX J1ET
— Yy4aCTHMUKOB C OorpaHn4eHHbIM BO3MOXHOCTAMU 300PO0BbA

2022

% o1
obulero
yucna
Y4aCTHMKOB

yerl.

1011 23
1011

992
13

no munam obpaszoeamesibHOU op2aHu3ayuu

Bcero BTl 992

N3 Hux:

—  BbIMYCKHUKN NNLEEB N TMMHa3NN 62
930

BbINyckHukn COLL
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Onarpamma pacnpeaeneHns TeCToBbIX
6annoB yyacTHukoB EI'D no ¢omnsuke B 2021 r.

(Konuyecmeo yuacmHuKos, NOIYYUSUIUX MOM UIU UHOU MeCmoablil 6aln)
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narpamma pacnpepnesieHMs TeCToBbIX

6annoB yyacTHukoB EIMD no hmnsuke B 2022 r.

(KoMuuecmao YuacmHuKos, NOIYYUSUIUX MOM UIU UHOU MeCmOoa8blil 0al)
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N

OuHaMukKa pe3ynbTaToB
ElN9 no donsuke
3a nocnegHue 4 roaa

Cy6beKkT Poccumnckon
PeAepaumm

Y4aCTHUKOB, HOOpPABLUKX
PasaHcKkaa obnacrtb

Gan 2019 r. 2020r. 2021r. 2022r.
He npeoaoAeAan muHuMaabHoro 3.0 2,7 2,7 3,0
6aanq, %
CpeAHUI TECTOBbIN GAAA 56,4 55,4 56,3 55,5

MoAy4muam ot 81 A0 99 6aanoB, % 9,0 5,7 7,0 7,0
MoAy4nan 100 6AAAOB, HeA. 5 1 3 2



donAa y4aCcTHUKOB,
NONy4YUBLUUX TECTOBbLIN Oann yuacthukos,

KonuyecTtBO

oT nony4nBLUUX
HIPKE MUHUMArbHOMO O S po B o B o 2k 100 6annoBs
MWHMManbHOIo Oannos ©annos
no 60 6annos
coul 2.3 70,3 20,7 6,6 2
INMMTnuen
R 56.5 274 16,1 0

rTMMHa3nnm



BbInyCKHUKMK BbINyCKHUKM
1:(;( y:::o :.Zﬂ:, 1:; y:::;o :Ic;ﬂ:’ BbInyCcKHUKK YyacTtHuku EINd
Y " Y - NpoLsbIX NeT c OB3

no nporpaMmam o nporpammam
(o{0]0 cno
[ons y4acTHUKOB,

HabpaBLKnx 6ann Huxe 2”3 23”1 66”7 0,0

MWHUManbHOro
[longa y4acTHUKOB,

NOMNyYnBLLUNX TECTOBbLIN BGann

OT MUHMUMAanbHoro 6anna Ao 69 ,5 76,9 33 r3 71 ’4
60 6annos

[ons y4acTHUKOB,

nony4ymswmnx ot 61 go 80 20”9 0”0 0”0 28,,6

bannos
[ons ydacTHUKOB,

nony4msLnx ot 81 Ao 99 7’2 O’O 0,0 0,0

Oannos

KonnyecTBo y4acTHUKOB,
nonyuymswmx 100 6annos 2 0 0 0



Hons yyacTHUKOB, NONy4UBLUNX TECTOBbLIN 6ann '
KonuyectBO

oT Y4YaCTHUKOB,

ravmenoaarue AT MI/IHI/I|:/IM:J<'IiHOFO MARVIMATIGHOTO °T62]_”-’:'|'-§BSO OT6831J11?2899 LR s

[0 60 6annos 100 6annoB
AAekcaHApoO-HeBckui 0,0 50,0 50,0 0,0 0
EpMULLIMHCKWIH 0,0 66,7 33,3 0,0 0
3axapoBCKUK 0,0 85,7 14,3 0,0 0
KaAoMcKui 0,0 75,0 25,0 0,0 0
Kacumosckuii 7,7 69,2 23,1 0,0 0
KAenukoBckui 0,0 85,0 15,0 0,0 0
KopaGAMHCKui 0,0 100,0 0,0 0,0 0
MuAOCAABCKMI 0,0 77,8 11,1 11,1 0
MuXaAOBCKMH 0,0 65,0 25,0 10,0 0
MUTeAMHCKMUA 0,0 100,0 0,0 0,0 0
MpoHckui 0,0 65,5 27,6 6,9 0
MyTATMHCKUA 0,0 66,7 33,3 0,0 0
PbIGHOBCKMIA 0,0 68,2 22,7 91 0
PsKCKMM 0,0 73,7 21,1 53 0
Ps3aHcKui 12,0 64,0 16,0 8,0 0
CanoXKOBCKHM 10,0 70,0 20,0 0,0 0
CapaeBsckui 11,1 88,9 0,0 0,0 0
CacoBckui 0,0 100,0 0,0 0,0 0
CKOMMUHCKMM 0,0 100,0 0,0 0,0 0
Cnacckui 0,0 65,0 25,0 10,0 0
CTApOXMAOBCKUMN 0,0 83,3 16,7 0,0 0
YxoAoBCKUH 0,0 100,0 0,0 0,0 0

- 100,

Yy4KoBCKMiA 0,0 0,0 0 0,0 0
W awkui 0,0 91,7 8,3 0,0 0
LUnAaoBCKui 40 68,0 24,0 40 0
r. Kacumos 0,0 65,9 26,8 7,3 0
r. Cacoso 7.4 77,8 14,8 0,0 0
r. CKonuH 2,8 72,2 13,9 11,1 0
r. PA3aHb 3,3 65,9 21,9 8,5 2
UTtoro: 30 69.2 206 7.0 2



TN

epedeHb OO, npoaeMOHCTpUpOBaBLUNX
Hanbonee BbICOKMUE pe3ynbraThbl
El3 no dmsuke B 2022 roay

. MBOY "TumHasuna Ne 2" 36,4

MEOY "Likona Ne 73" 27,3 O O
® MBOY "LLkona Ne 44" 20,0 0,0
" MBOY "NMuueit Ne 52" 20,0 0,0
I CLU Ne 2 r. KacumoBa 18,2 0,0



Nepeyenb OO, NnpoaeMoOHCTpUpOBaABLUMNX
HU3KNe pe3ynesraThbl
EMN3 no dmsuke B 2022 roay

MBOY "Lkona Ne8" 20,0 10,0
MAOQY "LlLikona Ne 47" 9,1 27,3

&
2
3. MBOY COLLI Ne1 r. CkonmHa 6,3 31,3
.

MBOY "Lllkorna Ne 55 ¢
yrrny6brneHHbIM N3y4yeHnem
OTAENbHbIX Y4EDHbIX
npeameToB”

MBOY "llUkona Ne 14" 5,3 36,8

6,3 31,3



1.
2.
3.
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ACNPOCTPAHEHHbIE OLLUOKM,
AOMyCKAaeMble YHALLMMHUCSH NPU
BbINOAHEeHUU E3 no domsuke

AHOAM3 OM3NYECKOTO NPOLLECCA MAM ABAEHMS
He BHMMATEABHO BepeTci MHGOPMALMA U3 MPEAAOXKEHHOIO B 30AQHMM rPACOMKA
BbIBOP COOPMYABI MAM 3AKOHA AAS PELLEHUA 30AQ4YM (COTAQCHO KOAMADUKATOPRY, A HE MO
LLIKOABHOMY Y4€OHMKY)
He o0paLLaioT LLIKOAbHMKM BHUMAHME HO OCObbIe dOpa3bl B TEKCTE 3AAQYM (MOBEPXHOCTb
FAQAKQS, TOEHUEM NPEHEDPEYL, MACCUBHbBIM CTEPXEHD, MAEAABHBIM KOAEDATEABHBIM KOHTYP,
MNAQBALLUMMCS AEA, YHOCTb AbAQ PACTAAAC U AP.)
He nponuchiBAOTCA BCE AOTUHECKME LLIATU, CBA3ZAHHbIE C MNPEODPA3Z0BAHMEM GOOPMYA MPU
peLUeEHNN 30AQ4U, T.e. BEPOAABHO PELLAIOT 3aAQYM
CTapaoTCsa MOACTABUTb YUCAEHHbBIE 3HAYEHMA B DOPMYAY, HE BbIAEAMB MCKOMOMU BEAMHYMHDI B
30A04€e
OKPYTASIOT AO AECATbIX MAM COTbIX HE OOPALLLAS BHUMAOHME HA TO HTO HAMMUCAOHO B TEKCTE 30AQ4M
PacyeT no 4acTam (MHOTOKPATHOE OKPYTAEHME MPUBOAMT K HE BEPHOMY OTBETY)
MCNOAb3OBAHME TADAMYHBIX BEAMYMH: T = 3,14

h=46,6103 Ax<c

g=10m/c?

10. EcAm B 30AQ4€ MPOEACTAOBAEHA SAEKTPHMHECKAA LLElb, TO O6pOTl/ITe BHMMAHKME HA TO, HTO AAA
peLleHms

30AQ4YUM €€ CACAYET NepepmncoBaATb (B TEKCTE 3AAA4YM BTOIO HE I‘IpOCFIT), SAEKTPHMHECKAI CXEMA
nepepncoBLIBAETCA B peLUEHWM 3AAQ4YU M OLLEHMBAETCA €€ NP ABMABHOCTb

11. 30AQ4M NoO I'eO/v\eTpM‘-IeCKOlZ OonTnKe MOryT ObITb peleHbl HE 0043ATEABHO C MOMOLLIBIO 3AKOHOB

reOMETPUYECKOM OMNTUKM, O HAMPUMEP, TEOMETPUIECKM (HANPUMEP, Yepe3 NoAoDme

TPEeYroAbHMKOB)



A YPA BAPUAHTOB KUM EID

Nno PU3IUKE
2021 roa 2022 roa

e YacTb |  YacTtb 1

MexaHmka 1-7 OO6LLME BOMPOCHI 1,2

l:\a/\O/\eKY/\FIpHOSI dOM3INKA 6133 ]%8 MexXaHMKA 3-8

AEKTPOAMHAMMKA - _

Gomosen ke 1921 || Moreympron ke 9112,

A(?TTSSHOSSA%? o4 KBAHTOBAS CoM3mKQ 20, 21
MQKCUMOAABHBIN 6aAA: 34 | | METOAOAOTAS 22,23

MQAKCUMAQABbHbBIM OAAA: 34

* HYacCTb 2

2 30AQ41 C KPATKMM OTBETOM « YacTb 2

6 30AQ4 C PA3BEPHYTHIM / 30AQ4 C PA3BEPHYTbIM

pPeLIeHneM peLleHnem

MQKCUMQABHbIM OQAA: 19 - _
MQKCUMQAABHbIM BAAA: 20

KOAMYECTBO 30AQHUM B paboTe: 32
KoAm4ecTBo 3a0AQHUM B paboTte: 30

U MakcumanbHbIU TecToBbIM 6ann (Th) — 100
0 Bpems BbinosiHeHUA paboTbl — 235 MUHYT



TPYKTYPA BAPUAHTOB

KUM EID
NO PUSUKE

 HacTb 1

MexaHmKa 1-6
MoAekyAdpHaa comsmka 7 - 11
DAEKTPOAMHAMMKA 12-17

KBAOHTOBAA Com3mKa 18,19
2023 rOA O6LLMe BONPOCHI 20,21
MeToAOAOT S 22,23

MQAKCUMQAABHbBIM OOAA: 34

* YacTtb 2
/ 30AQ4 C PA3BEPHYTbIM
PELLEHMEM

MakcCuMaAAbHbIM BAAA: 20

KoAauvecTBo 3aAaHUM B paboTe: 30
MakcumaabHbiM 6aAA 3a paboTy: 54

0 MakcumanbHbIU TecToBbIN 6ann (TB) — 100
0 Bpems BbinosiHeHUA pabdboTbl — 235 MUHYT




30

TN

PACIMPEAEAEHUE 3AAAHUU

20
o4

SK3AMEHALUMOHHOU PABOTbI

Nno YACTSAM PABOTHI

37
100

C KpaTKUM
OTBETOM

C pa3BEPHYTbIM
OTBETOM



CrtpykTtypa KUM Eld - 2023
no cpusuke

BQ30BbIM 19 26 48
[TOBbILLEHHbIM 7 15 28
BbiCOKMM 4 13 24

UTOro 30 54 100



U3IMEHEHUA 2022 TOAA.

1) nepBag 4YOCTb BAPUAHTA COAEPXKMT ABA 3AAQHMSA HOBbIX
NO COAEPXXAHMIO 3AACHUM, OTHOCALLMXCS K LUKOABHOMY

KYPCY COM3MKM B LLEAOM;

2) KOAMHECTBO 3TUX 30ACHUM COKpaLLaeTcd Ha 2 (C 21 A0 19);

3) 30AQHUI MO ACTPOHOMMU B ED Mo domsmke He ByaerT;

4) BO BTOPOM YOCTM BAPUMAHTA 3AAQY C KPATKMM OTBETOM HE DyAET;

5) BYAET CEMb 30AQY C PA3BEPHYTbIM PELLUEHMEM. OAHO KOYECTBEHHAS,
ABE MPOCTbIX PACYETHbIX M YETbIPE CAOXHbBIX PACYETHbDIX,

B OAHOM M3 KOTOPbIX MOTPEDYETCH MMCbMEHHO OOOCHOBATH
NPUMEHUMOCTb M3DPAHHbBIX AAS PELLIEHNI 3AKOHOMEPHOCTEM

HET 30AQHUA C OTBETOM B BUAE CAOBA (3aAaHue 13 Gbiano A0 2021 r.)



[MpaBunbHOE BbINOMHEHNE Kaxaoro M3 3agaHun 1-3, 7-9, 12-14, 18, 22 n 23 oueHuBaetcsa 1 6annom.
3afjaHne cuyMTaeTCca BbLINOSIHEHHLIM BEPHO, €CnM OTBET 3anucaH B ToW dopme, KOTopas yKasaHa B
WHCTPYKLMW MO BbINOIHEHMIO 3aJaHus, U NMOMHOCTLIO COBMafaEeT ¢ 3TanoHOM oTBeTa. B oTBeTe Ha 3agaHue 23

nop4aaokK 3arncm CMMBOJIOB 3Ha4YE€HUA HE NMEET.

[MpaBMNbHOE BbLINOMHEHME Kaxaoro uM3 3agaHun 5, 6, 11, 16, 17 n 19, 21 oueHmBaetcsa 2 Gannamu.
3agjaHne cuMTaeTcsl BbLIMOMHEHHLIM BEPHO, €ecnu OTBEeT 3anucaH B ToW doopme, KoTopas YykasaHa B
MHCTPYKUMN NO BbLIMOMHEHUIO 3aJaHus, U MOSIHOCTbIO COBMadaeT C 3TarloHOM OTBETa: KaXAdbl CUMBOJST B
OTBETE CTOUT Ha CBOEM MeCTe, JIMLLUHME CUMBOSbI B OTBETE OTCYTCTBYIOT. 1 ©ann BbICTaBNSETCs, €Cnn Ha
nobon ogHOW No3uuuK OTBETa 3anucaH He TOT CMMBOJ, KOTOPbIWM NpeacTaBneH B atanoHe oreBeta. Bo Bcex
apyrmx cnyyasix Bbictaensetrca 0 6annoB. Ecnn KonnyectBO CUMBOMOB B OTBeTe 6ornbwe Tpebyemoro,
BbicTaBnsetcsa 0 6annoB BHE 3aBMCUMOCTU OT TOro, ObINK N yKasaHbl BCce HEO6XoaMMble CUMBOISIbI.

[MpaBunbHOE BbINONHEHNE Kaxgoro m3 3agaHuin 4, 10, 15 n 20 oueHuBaeTca 2 bannamu. 3agaHue
cUnTaeTcHd BbIMOMMHEHHLIM BEPHO, €Cfin OTBET 3anucaH B TOW (popme, KoTopad ykasaHa B MHCTPYKUMW MO
BbIMNOMMHEHNIO 3afaHNA, KaXXabl CMMBOJST NPUCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT SIULLUHME CUMBOSIbI.
[MopsaoK 3anucu CMMBOSIOB B OTBETE 3HA4YeHUs1 He mmeeT. 1 6ann BbICTaBNSAETCS, €CMM TOMNbKO OOUH U3
CUMBOJI0B, YKa3aHHbIX B OTBETE, HE COOTBETCTBYET 3TasIOHy (B TOM YUCNEe €CTb OA4MH JIMLLIHUA CUMBOI Hapsay
C OCTanbHbLIMW BEPHbLIMU) UMK TOMBbKO OOAWH CMMBOJST OTCYTCTBYET; BO BCEX APYrnx criydasax BbictaBndetcsa O

Oannos.

MakcumanbHbIN NEePBUYHLIA Gann 3a BbINOMHEHUE KaXA0ro U3 3afjaHuin C pa3BeépHYThIM

oTBeTOM 25 1 26 coctaBnser 2 6anna,
3anaHun 24, 27, 28 n 29 coctaBnser 3 6anna,
3apnaHuna 30 coctaBnsier 4 6anna.
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lMpumep 3aaaHusa 1

Onpenenure MPOEKINIO YCKOPEHUS Teja, B
uHTepBasie BpeMenu ot 5 0 10 c.
2

OtBeT: — 5 M/C

15+10

a =tga =- =-5mlc’

10-5

Duqyper2
. P

., 20t c
Onpenenure n0yTh, MNTPOWACHHBIA TEIOM B
MHTEepBasie BpeMeHnu oT 12 o 18 c.
OtBeT: 25 Mq 1
I = quueypbzl +quueypb12 = 51044'552 = 25m



NMpumep 3aaaHus 4

N3 Havana [geKapToBoil cucreMbl KoopauHaT Oxy B MoMeHT BpeMmeHm t = 0 Teyo
(MaTepnasbHas TOYKa) OpomieHo moj yrjioM K ropusoHTy. Ock X HampaBJjieHa BJOJIb
rOPM30HTAJIBLHOM MMOBEPXHOCTH; OCh J — BEpPTHUKAJBHO BBepx. B Tabiuie npuBeeHBI
pesyJabTaTEl H3MEPEHHA IPOEKIUH CKOPOCTH TejJa U, U 3HAYEHUA KOODAUHATBL X
B 3aBUCHMOCTH OT BpeMeHHU HaOII0IeHUd.

Bpems, ¢ 0,1/02)|03)|04)|] 05|06 107|081 0,9 ] 1,0
IIpoexknusa cxkopocTu Uy m/c | 4,0 | 3,0 | 2,0 | 1,0 0 -1,0|-2,0|-3,0 | —4,0 | -5,0

Koopaurara x, m 0,5 18 1,5 2,01 2,51 3,0 | 3,5 | 4,0 | 4,5 5,0

BriGepuTe 6ce BepHBIe YTBED:KAEHUS HA OCHOBAHMM JAaHHBIX, IPUBENEHHBIX B TabJuuile.

1) B HavaJbHBIA MOMEHT BPEMEHHU CKOPOCTh Teja paBHa 4 m/c.

2) Teno oOpomeno mox yriaom 30° K ropm3oHTY.

3) InTenbHOCTH IOJIETA Teja cocTaBuja 1 c.

4) B momenT Bpemenu t = 0,5 ¢ Temo Haxomuiaock Ha BeicoTe 0,45 M OT IIOBEPXHOCTH
3eMun.

5) B MOMeHT najeHus CKOPOCTh TeJjia ObLIa IIPUMEPHO paBHa 7 M/cC.

OrtBer: 35




NMpumep 3aAaHUsa b

Ha pucyske nmokasaH rpaduk (BeTBb mapabosibl) 3aBUCUMOCTH
KOOpAMHATHEI X Teja, ABUIKYIIEroci PaBHOYCKODEHHO BIOJb
ocu Ox, or Bpemenm t. I'papuxku A u B orobpakaior
3aBUCUMOCTH (PU3UYECKUX BEJUUYUH, XapaKTEePUIYIOIUX
JBUXKEHHE 3TOr0 TeJsia, OT BpeMeHH f.

YcraHoBUTE COOTBETCTBHE MEXKAY rpaduKaMu U (PU3NUECKUMU
BeJIMYMHAMM, 3aBUCUMOCTH KOTOPBIX OT BPEMEHH 9THU rpauKU
MOTyYT OTOOpa’kaTsb.

X

0

[
|
|
|
I
|
|
|
|
t 1

t

K xax0#1 mo3uIIUU IePBOro CTOJ0IA ITOAOEPUTE COOTBETCTBYIONIYIO TO3UIIAIO U3 BTOPOTO
cTONOIIA ¥ BaIIMIINTE B TAOJUILY BRIOpAHHBIE UM PHI II0J] COOTBETCTBYIOIIUMY OyKBaMMu.

OUSNYECKUE BEJIMYNHBI

1) MOAYyJIB CKOPOCTH TeJIa
2) IpoeKIuA UMIIyJIbCca Tesa Ha OCh X
3) IpoeKIUa YCKOPEeHU A Tesa Ha OCh X

— 4) Mooy b PaBHOJAEMCTBYIOLIEH CHJI,
JTeHUCTBYIOIIUX HA TEJO

I'PA®UKHU
A) |
0 t t
B) 4
0 '3 t
A

OTBer:




Mpumep 3aaaHusa 6

MasATHUK OTKJOHWJIM OT IIOJOKeHHWsA paBHOBecus (CM. PHCYHOK)
¥ OTIYCTUJIM B MOMeHT BpemeHH t=0 ¢ HyJIeBO} HayaJlbHON CKOPOCTBIO.
I'paduru A u B oroGpakaioT M3SMEeHEeHUE C TeUeHHeM BpeMeH! (pU3ndecKuX
BeJIMYUH, XapPAaKTEePUIYIOIUIUX IABM)KEHHEe Ipy3a MasATHUKA II0CJTEe 3TOro.

y
VceTaHOBUTE  COOTBETCTBHE  MeKAy TrpadukaMud U (PU3HYIECKUMU
BeJIMUMHAMU, HU3MEHeHUe KOTOPBIX CO BpeMeHeM 3TU TIpadUKU MOTYT
orobpaxars (T — mnepuosx Kojebanuit MaaTHHKA). ConpoTuBI€HHEM 0 =

BO3/yXa mpeHeOpeusb.

K Kax[I0# MO3UIMUA IIepBOro CTOJIOmA nHog0epuTe COOTBETCTBYIOIIYIO IIO3UIMIO U3 BTOPOTO
cTosfIla ¥ 3anUINUTe B TAGIMILY BhHIOpaHHBIE HUQPHI IIOJ COOTBETCTBYIOIIUMHU OyKBaMU.

I'PAPUKUAN ®U3BNYECKHUE BEJIMYNHBI

A) | 1) moreHnuanbHaa sHeprus E |
2) kuHeTHUUYecKad dHepruda £
3) nonHaa MexaHu4eckas sHeprus E .

-~ 4) mpoeKIusa CKOPOCTH U,

0 \/T ¢
B) |
|
|
0 T t
Al|lB
OTBeT:
4




NMpumep 3aaaHua é

Ha mepoxoBaTOii TOPMBOHTAJIBHON MIOBEPXHOCTH JIEKHUT OPYCOK maccoir 1 kr. Ha nero
HauMHAeT AeWcTBOBAaTh cwia F, HaImpaBleHHas BJOJb IOBEPXHOCTH M 3aBHCAIIAA
OT BpeMEeHM TaK, KaK IIOKasaHO Ha rpaduke cieBa. 3aBUCHMOCTH paboThl BTOM CHJIBI
OT BpeMeHH IpejcTaBjieHa Ha rpaduke cmpasa. Boibepure 6ce BepHbIE YTBEPKIECHUA
Ha OCHOBAHWU aHAJIMU3A IIPEJCTABJIEHHBIX 3aBHCUMOCTEN.

F,H{ A, Txh
40
2

0 10 20 t,c 0 10 20 t,c

1) B unrepsane spemenu mexay 0 m 10 ¢ pabora cuibl TpeHUSA OTPUIATEIBHA.

2) Koaddumnuest TpeHus ckoabxeHusa paseH 0,2.

3) B unrepBasne BpeMeHu Mexnay 12 um 20 c mepeMermienue Opycka paBHO 12 m.

4) B unTrepsane Bpemenu Mexay 12 um 20 ¢ Opycok aBuraycs C IIOCTOSIHHOM CKOPOCTBIO.

5) Ilepsbie 10 ¢ 6pycoK ABHUTrajica C IOCTOSHHBIM YCKOPEHHEM.

24

OTBer:




lMpumep 3aAaHusa 6

[ITapuk maccoii m BHCeN HEMOABHAKHO Ha HEBECOMOH HepacTAXKHUMOH
HUTH JIuHOH [. B pesyneraTe TOmdKa mIapHK npHOOPEN
CKOPOCTh ¥, HalpaBlIeHHYK TOPH3OHTAIBHO (CM. PHCYHOK),
M Ha4all COBepIIaTh KoJieOaHHs B BEPTHKAIBHOI MIIOCKOCTH.
VCTaHOBHTE COOTBETCTBHE MEKIY (H3HMECKHMH BeIHYHHAMH
u dopmynamMu, BeIpaKaloIIHMH HX B paccMaTpHBaeMoil 3amaue
(g — ycKopeHHe cBODOIHOIO TaJieHHs).

K kakmoif Mo3HIHH MepBoro crondiia noadepHTe COOTBETCTBYIOIIYIO

me——*>
D

MO3MIUI0 W3 BTOPOro cTojidlla M 3amuiikTe B TaObmuiyy BeIOpaHHBIE HUQPBI MO

COOTBECTCTBYHOIIHMH 6}"KBB.MH .

OHUIHYECKHE BEJIMYHMHBI DOPMVIJIBI
A) MakcHMaJibHas BBICOTa MOIbEMA IIAPHKa b
OTHOCHTEIIBHO TIEPBOHAYAILHOTO MOI0KEHHS ) m &=—
B) MOAy/b CHIIbI HATSKEHUS HUTH B HIJKHEH TOUKe ,
TPaeKTOPHH JBHAKEHHS LIAPHKA 2) v
2g
3) my”
28
2
4) m| g+—

OT1BeT:
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B xéctkoM repmerHyHoM cocylae obnémom 1M mpm Temneparype 289 K
IUTATENbHOE BpeMa HaxoAwicA BaaxHbld Bo3ayX H 10 r Boawl. Cocya MemsieHHO
Harpenad o temnepatypbl 298 K. [Tone3ysace TabnHieil MIoTHOCTH HACBIIEHHBIX
MapoB BOJbI, BBIOEpHTE BCe BEpHBIE YTBEPAKIEHHA O pe3yiIbTaTax 3TOro ONbITA.

t,°C 16 | 17 | 18 19 20 21 22 23 24 25
Ppun- 102 kr/v® | 1,361 1,45(1,54| 1,63 | 1,73 | 1,83 | 1,94 | 2,06 | 2,18 | 2,30

1) TIpu Temmnepatype 23°C Bnax)HOCTh BO3/IyXa B cocy/e Obla pasHa 48,5%.
2) B TedeHHe Bcero oneiTa B COCY/le HAXOAWIACh BOJA B KHIKOM COCTOAHHH.

3} Tak kak o00BEM coCyda HC H3MCHAICH, MAdaBJICHHC BJIaXHOI'0C BO3IOYXa
YBEIIHYHBAIOCH MPOMOPITHOHAIIBHO €T0 TEMIIEpATYPE.

4) B nHauanbHoM cocTosHMM npu Temmepatype 289K map B cocyae Obln
HACBILEHHBIH.

5} HEIIJHHEU'ILHDE JAaBJICHHC CYXOI'0 BO3yXa B COCYJIC HC H3MCHHAIIOCH.

OTgeT:




lpumep 3aAaHua 15
«BblOpaTh BCE BEPHbIE 13 natmy

IIpopomouHAd paMEa ILTomAage 30 o B, T

IOMEINEHA B OJHOPOTHOE MATHHTHOE 2

TIOJIE. IIpoexmmas B, HHIVEOHH 1

MAarHHTHOTO IIOJIE HAa HOPMATE K

IDIOCKOCTH  PaMKH  HIMEHAETICH  BO 0 i 2 3 4 N & EM{:
BpEMEHH [ COrJAacHO TpadHKY Ha -1 AN
pHCcyHEe. H3 mnpHBegéHHOre HHEEE 9

COHCEA  BEIOEPHTE  BCe BEpHEIE

VIBCPAIEHHT O IPOLECcax, MPOHCXOIAIIHY B PAMEE.

1) CropocTe H3IMEHEHHS MATHHTHOTO [IOTOKa ¢epes paMEy MaKCHMAIRHA
B HHTepBaIe BpeMeHH oT 0 1o 1 mMc.

2) MarsuTHEIH DOTOK dYepe: paMKy B HHTEpBale BpeMeHH oT 1 1o 3 mMc
paeeH 4 MBO.

3) Mogynms 3/C HHIYKUHH B paMKEe B HHTEPBANE BPeMEHH 0T4 mo 6 MC
paeeH 4.5 B.

4) Mogyme 3[C HHIVEIHH B paMKe MHHHMATEH B HHTEpPBATE BpeMeHH oT 4
oo O Mc.

5) Mogyme 3[C HHOYKIHH B paMKe MAKCHMATIEH B HHTepBalde BpeMeHH oT 0
o 1 Mc.

Orger: OrtserT: 135




ITo riajkuM napajule/lbHbIM FOPU30HTANBHBIM IIPOBOJIAILHM pellbcaM, 3aMKHYThIM
Ha JlaMIIOYKy HaKa/MBaHHUs, IepeMellaloT JIErKHMH TOHKWIl [POBOJIHMK.
O6pazopasumiicss kouryp KLMN HaxoAMTCs B OJHOPOJIHOM BEepTHKAJILHOM
MAarHHTHOM foJie ¢ HHAyKimeii B (puc. a). TIpH ABHKEHHH NPOBOJIHHKA ILIONIA/Tb
KOHTYpa U3MEHSeTCst TaK, Kak yka3aHo Ha rpaduke (puc. 6). Boibepure Bce BepHble
YTBEpA/ICHHs, COOTBETCTBYIOLINE IIPHBEAEHHBIM JaHHLIM 1 ONHCAHUIO OIbITA.

S, em’ A

800

600

400

200

| T \
X5 >

K N 0 2 4 68 101214 ¢,c
Puc. a Puc. 6

1) B Teyenue mnepBeiXx 6 ¢ HHAYKUMOHHBIH TOK Te4eér 4epe3 JIaMIIOYKY
HelpepbIBHO.

2) B unrepsase spemeny ot 0 10 4 ¢ namnouka roput Haubosee spko.

3) B momenT BpemeHH f=2 ¢ cuila Amnepa, JelicTBylolas Ha IPOBOJIHHK,
HarpaBlieHa BJIeBO.

4) Makcumanbias 3/1C HaBoAMTCS B KOHTYpe B HHTepBalie BpeMeHu oT 4 1o 8 c.

5) HuaykumoHHelil TOK B HHTepBajie BpeMeHH oT 6 o 12 ¢ Tewér B ojHOM
HalpaB/IeHUH.

Orger:

Mpumepsbl 3aAaHusA 15

HJIEI{T[!H‘I'ECKM HEnk COCTOHT HE aNTHMHHHCEOTD MPOBOIHHER J"I;E, NOOECHIEHHOTD
HA TOHKHX MENHEX MPOBOIOYEAX H NOJKTHOYEHHOTD K HCTOUHHEY NOCTOAHHOTD
HANPAKEHHA w4eped pe0CcTaT Tak, KAk NOKaZaH0 Ha pPHCYHES. CI'["H!I!H oT
NpoBOIHHED HAaXOIHTCH CEEE.‘p]II-]ﬁ MoOJaE MOCTOAHHOTD MardHTa. HD.'IE}"E!GI{
pEOCTATA MIABHD NEPSMEILLANOT @RMTEad .

-

3 P

r"'L Jhlp;r Lg

H: npueenéunoro wuMke cnucka BeIDEPHTE Bce BepHBIE  YTBEPMEISHHA,

OMHCHIBAIOIHE ITOT NpoLece. 3anHINNTe LH(PLL, MO0 KOTOPLIMH OHH YKA3AHLL

1) ConpoTHENEHHE PEOCTaTa YBENHYHBAETCE.

2) JluuMBH MHIVKEUHH MarHHTHOTO 0008, COIIAHHOTD MArHHTOM, BOIHIH
npoBoaEHEa Ab HanpagneHs! BIEEO,

3) Cuna Amnepa, neilcTeyiomas Ha nposoauuk Ab, yeennunsaetca.

4) CHnel HATAAEHHA NPOBOIOMEK, HA KOTOPLIX NOABEMIEH NPOROIHHE Ab,
VEENHYHBAIOTCA.

5) Cuna Toka, MPOTEKAIDIETD N0 NpoBoIHEEY AB, yeennunsaerca.

OTeeT:
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Jlydu cBeTa BBIXOAMT M3 CTeKJa B BO3AyX (cM. pucyHok). Yro
IOPOMCXOAUT IPH OTOM IEpPexofie C YacTOTOX CBETOBOM BOJIHEI
U CKOPOCTBHIO €€ pacIHpoCTpaHEHUA?

Il KaKJoW BeJIMYMHBI ONpPEJEJUTe COOTBETCTBYIOLIUM XapakKTep
U3MEeHEeHUd:

1) yBenmuuBaercs
2) yMeHbIIaeTcs
3) He HM3MeHseTCA

3anumuTre B TabauIy BeIOPaHHBIE MUMPHI AJAA Kaka0# (usudyeckoir BeauyuHbl. Ludpsl
B OTBETE MOTYT IIOBTOPATHCS.

YacroTa BOJHBI CxopocTb BOJTHBI




[Inockas cBeToBas BOJHA MEPEXOJMT H3 BO3[yXa B TIIHIEPHH
(cM. pHCYHOK). YUTO IPOHCXOJUT MPH 3TOM Iepexo/ie ¢ MepHOI0M
3JIEKTPOMAarHHTHEIX KollebaHWii B CBETOBOH BOJIHE H C JJIHHOI
BOJIHEI?

Jlns ka0l BeTHYHHBI ONpeeHTe COOTBETCTRYIOIIHE XapakTep
H3MEHEeHHS:

1) yBenuuHBaercs
2) yMeHblIaeTcH
3) He M3MeHsAETCH

JanuimmTe B TaOnuiy BeIOpaHHBIE HUQPEL I8 Kaxka0il (U3HYecKoil BeTHYHHEIL.
[{ucdpsl B 0TBETE MOTYT OBTOPATHCS.

[lepuon
WIEKTPOMarHHTHBIX JITHHA BOJHEI
KonebaHHi
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Eorgescatop Eome0aTenbHOTC KOHTYpa AIHTENBHOE EpeMA -+
_||_

NOoJETHO9EH K HCTOYHHEY — NOCTORHHOTO — HAOpAHSHHA

{ca. pueyvECE). B soment /=0 nepermrowatens K mepescoar ms C K.l

nonokeEnd | B nomoxenwe 2. I'padmrkn A B B orobpamarot _H_a)i

H3MEHEHHA (HSHUSCEHX BefHYHH, XapakTepHsSYHINNX KoleDaHma a2

E EOHTYpe Ioche 3ToTo. (I — MepHcd KEoIe0aHHH. )

YCTAHOEHTE COOTEETCTEHE M [ ECEHMEH _'W
iy

BEIHUHHAMH, 3AEMCHMOCTH KOTOpEIX OT EpPEMEHH STH TrpatHim

MOTYT OTOOpPAEATE.

K Ea®goH MOSHIHMH OepEOTD CTOIOOA moJOepHTe COOTESTCTEYIOIIVIO MOSHITHED

H3 ETOpPOTC CTOIOOA H SaMHIIATE E  TaOOHIY EHOPEEERE OHPPE 00T

COOTEETCTEVEOITHMHE OVEBAMH.

IPASHEH DHIHYECKHE BE/THUMHEI
1} cHTa TOEA B EaTyIIEE

}
1) sapEg TeE0H  OOEMagEH
KOHIEHCATOPA
Tt
!

A)

0 3) IHeprHA  SMEKTPHUECEOTD
5 oA KoHZeHCATOpa
4) sapsg mpascd OOEMagKH
/\ KOHISHCATOpPa
0 / ﬂ T
Alb
OrtEeT:
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Ha pucyHke n3o0paxeHa ynpol€HHas JUarpaMma HHKHHX
JHEpreTH4eckHx  ypoBHedl  aroma.  HymepoBaHHBIMH
CTpelnKaMH OTMe4YeHBl HEKOTOphIE BO3MOMKHEIE IlepeXolbl
aToMa MeXJIy ITHMH ypoBHSAMH. Kakue W3 3THX 4YeThIpEX
Mepexo/IoB CBSA3aHBI C H3yYeHHEM CBeTa ¢ HaWOOIbIIei
JUIMHOH BOJHBI W TIOTNIONIEHHEM CBeTa € HaHMeHbIIeH
IHEpruei?

¥YcTaHOBHTE COOTBETCTBHE MEXKAY MpOlLlecCaMH MOTIOIMIEHH
H W3NIyYEeHHS CBETa W DHEepPreTHYECKHMH MEPEeXoJaMH aroma,
VKa3aHHBIMH CTPEJIKAMH.

K kaxmoii mo3MiMu mepBoro croibla mojadepure
COOTBETCTBYIOLIYEO  TMO3HLHMIO M3  BTOpOro  crondua

|~.I:|‘|T:I I..ETJ-I‘ETJ -

I

f = s s s s ss s === 8

@

1
2

3 4

H 3aMHIIHTE B TA0IUITY BRIOpaHHEIE ITH(PBI TIO]T COOTBETCTBYIOMIMMH OYKBaMH.

IMPOLECCHI SOHEPTETHYECKHE
ITEPEXO/IbI
A) H3Iy4YeHHE CBeTa ¢ HanOoJIbIIel JUITHHOH BOJIHEL 1) 1
b) mormoiieHHe cBeTa ¢ HAMMEHBINIEH YHEPrHEH 2)
3)
4) 4

OtgeT:




3AAAHUA 20 U 21 - OBLLUE BOMPOCHI

BHUMAHMUE!
3Q MOAHOCTLIO BEPHbIM OTBET B 30AQHUAX 20 1 21 cTaBuTCa 2 OAAAQ,
30 AIOOYIO OARY OLLIMOKY 1 BAAA, 30 ABE 1 Boaee ombok - 0.

NMpumep 3aaaHus 20

BHIGEpHTE BCe BEpHEIE VIBEDAIEHHA O (HIHUECKHX SBICHHAX, BEIHYHHAX H
3aKOHOMEPHOCTEX. 3alHIMHTE THOPEL, M0 KOTOPEIMHE OHH YVEASAHBL

1) BexTop VCEOpPEHHS MaTepHATRHOH TOYKH BCerda COHANpaBIeH eé
TPAacKTOPHH.

2) KHHeTHYeCKAad HEPTHA TElA 3aBHCHT OT €70 MACCEl H CKOPOCTH JEHACHHSA
TEIA.

3} B mpomecce IMABTeHHA NOCTOSHHOH MACCH BEIIECTBA €TI0 BHYTPEHHAR
IHEPrHA VECIHIHEACTCA.

4) IIpH DPOTEEAHHH MIEKTPHYECKOTO TOEKA [0 IIPOBOOHHKY KOIHYECTBO
TEIUIOTEL, BRELOETAOIOEECd B HEM 33 OOHO H TO e BpeMdA, BOIPACTaeT
IPOIOPIHOHATEHO KBATPaTV CHILI TOKA.

5) MargEHTHOS NONe HHIVEIHOHHOTO TOKA B KOHTYPE BCETJA VBEIHTHBAET
MATHHTHEIH I[IOTOK CEBO3E KOHTVP. HIMEHEHHE KOTOPOIo MPHBEIO K
BOZHHEHOBEHHED 3TOI0 HHIVKITHOHHOTO TOKA.

OTeEeT: OtBET; 234
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BriGepure Bce BepHBle yTBepakIeHHS O (HIMYECKHX SBICHUSAX, BeTHYHHAX
W 3aKOHOMEPHOCTAX. 3anuummTe MUQpPEI, Mo KOTOPEIMH OHH YKa3aHEL

1) llpu yBenu4yeHMH [UIHHBI HHTH MAaTeMaTHYeCKOro MasTHHKA MEepHOI €ero
koneGaHUH yMeHbIIIAeTCs.

2) SAenenne nudysuu nporekaeT B TBEPABIX TelaX 3HAYMTEIBHO MEJUICHHEE,
YeM B JKHIKOCTIX.

3) Cuna JlopeHna OTKIOHAET TONOKHUTEILHO M OTPHLATENLHO 3apsKeHHBIE
YacTHLBI, BIETAIOIIHE MOJ YIVIOM K JHHHAM HWHAYKUMH OJHOPOIHOTO
MAarHHTHOTO MO, B IPOTHBOMOJIOKHBIE CTOPOHBL.

4) Jludpakims peHTTeHOBCKHX JTydeli HEeBO3MOKHA.

5) B mnpouecce dQororddexra ¢ NOBEPXHOCTH BelleCTBA 0] JeiCTBHEM
Najarollero cBeTa BEUIeTAIOT MIeKTPOHBDL.

OTBeT: .

El-]ﬁEl}HT'E BLE BEPHEE YTBEPEISHHA O ¢|]-'I3J-'I"-IEEH]-'I}|'. ABNMEHHAN, BEIHYHHAX
H 3aKOHOMEPHOCTAX, JanuumnTe ll,]-'lltlplnl,_ noa KOTOPEIMH OHH YEASAHEL.

1) TNoTenunankHas Heprus Tena 3aBHCHT OT ErD MACCHl H CKOPOCTH JBIAEHHS
Tena.

2) XaoTHYECKOE TEMIOBOE JBIAKEHHE YACTHI Tena NpPeKpallaeTcs npH
JOCTHAEHHH TEPMOIHHAMHYECKOTD PABHOBECHS.

3) B pacreopax HIM pacnnasax WIEKTPOIHTOE  WISKTPHYECKHMiT TOK
npeacTaenner cofoil ynopagodeHHOe ABHAEHHE HOHOB, NPOHCXOIAIIES HA
ifoHe HX TENIOBOTO XA0THYECKOTD IBHMEHHA.

4) Tlpw npenoMneHHd MEKTPOMATHATHLIX BOJH HA IPAHHLE ABYX CPel UTHHA
BOJIHE] OCTAETCA HEHIMEHHON BENHYHHOM.

5) B npouecce nosuTpoHHOre GeTa-pacnaga NMPOHCXOAHT BLIDpPACKIBAHHE M3
AIpa MOIMTPOHA, BOIHHKIIETD H3-33 CAMONPOHIBONBHOMD NpPEeEpalleHHS

NpOTOHA B HEHTPOH.
OTeeT;
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,I[EIIEI CIICAVIOINHE 34BHCHMOCTH BETHYHH.

A} 3ABHCHMOCTE KHHETHIeCKOH JHEPI'HH JBHAEVIINETOCH TEI4 OT €10 CKOPOCTH,

B) 3aBHCHMOCTE JABTEHHA HICATEHOTO OJHOATOMHOIO Ia3a OT €ro Oo0BEMa NpH
H30TEPMHIECKOM [IPOLIECCE;
B) 3aBHCHMOCTE CHIEBI TOKA B METALTHYSCKOM TPOROTHHES COMPOTHBISHHEM R OT
HANPA&EHAT HA er0 KOHIAX.

VCTaHOBHTE COOTBETCTBHE MEEIY 3THMH 3aBHCHMOCTAMH H BHIAMH TpadHEOB,
oD03HATeHHEIX mHdpaMu 1-5 J[1f EKakmoH 3aBHcHMOCTH A-B mombepuTe
COOTBETCTEVIOITHE BHI IpadHEA H IAMHMITHTE B TAOMHOY BHIOPAaHHEIE ODHQPEL I0T
COOTBETCTEVIOITHMHE OVEBaMH. [THQDEL B OTEETE MOTYT NOBTOPATECA.

— pd

.

(1) (2 (3) Q)] (5)

O1eeT:

OtBeT: 125
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I,.-II:I,EI.HI:.I ClcIYHIHE 3aBHCHMOCTH BCIIHYHH!

A) 3aBHCHMOCTL TlepHOJa ManblX cBOOOAHBIX KolebaHHMH MaTeMaTHYecKoro
MasATHHKA OT UTHHBI HUTH MasgTHHKA;

b) 3aBHCHMOCTE KOIHYECTBAa TEIUIOTHI, BbIIENAKNIErOcH MPH KOHACHCALMH Tapa,
OT €0 MAaccChl;

B) 3aBHCcHMOCTE CHIIBI TOKa 4Yepe3 YHacTOK LIeNH, COJAep:KallHil pe3HcTop,
OT CONPOTHBRIEHHS pe3UCTOpa MPH MOCTOSHHOM HAMpsKEeHHH Ha KOHIAaX
y4acTKa.

VCcTaHOBHTE COOTBETCTBHE MEXKIY ITHMH 3aBHCHMOCTSMH M BHAaMH rpadHKOB,
obo3HaveHHbIX HHppamu 1-5. Jlna kaxmoi 3aBucuMocTH A-B moabepute
COOTBETCTBYIONIHI BHI TpadMKa M 3aNHIINTEe B TaOMHIy BEIOpaHHBIE ITHQPEI
M0/1 COOTBETCTBYIOIMMMH GykBaMu. [[H(pEI B OTBETE MOTYT MOBTOPATHCA.

\ A | A A

(1) (2) 3) (4) (3)

OTBeT:
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Yemy paBHa cujaa TOKa B JIaMIIOYKE (CM. PHMCYHOK), €CIIH
MOrPEIIHOCTh IPSIMOTO M3MEPEHMS CHUJIBI TOKAa aMIIEPMETPOM Ha

npeneae usmepenus 3A paBHa 0,15A, a Ha npeaenne U3MEpeHUs
0,6 A pasna 0,03 A?

Otsert: (0,28 £0,03) A
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B kuaure 250 nucrtoB. 1o pesynbraram u3MepeHus C
ITOMOIIBIO JIMHEWKH TOJIIIIMHA KHATH COCTABIAET 3,5 CM.
Yemy paBHA TONIIMHA OJHOTO JIMCTA I10 PE3YJIbTATaAM 3TUX
U3MEPEHU M, €CJIM OTPEITHOCTD JIMHEWKU paBHA =1 Mm?

Ortser: ( 0,140 + 0,004) mm.

PeweHue:
3,56 cm= 35 MM
TOALLMHAO OAHOTO AUCTA OrnpeAeAdeTcd 35 Mm : 250 siucros = 0,14 mm

[TorpemtHocts auHeku onpeaeauM 1 MM : 250 mucto = 0,004 mm

Ipumeuanue: KOTMUECTBO 3HAKOB MOTPEITHOCTHU U PE3YIILTATA JIOJIAKHO OBITH
OJINHAKOBBIM !
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s mpoBeneHus: JabopaTopHOr paboOThl MO O0OHAPYKEHUIO 3aBUCUMOCTU COIPOTUBJICHUS
IIPOBOAHMKA OT MAaTepuasia, U3 KOTOPOTO OH H3TOTOBJIEH, INKOJbHUKY BBIAAJUA IIATH
pPasHBIX MPOBOAHUKOB (cM. Tabauiy). Kakue déa mpoBogHMKA U3 IIPENJIOKEHHBIX HUXKeE
He00XO0JMMO B3ATh IIKOJLHUKY, UTOOBI IIPOBECTH JaHHOE uccliefoBaHue?

Ne nmpoBogamuka | [liimHa npoBogHuKa | /IlMmaMerp IMpOBOXHHMKA MarepuaJj, U3 KOTOPOro
caeJlaH NMPOBOTHMK
j | 20 m 0,5 Mmm AJIOMUHUMN
2 15 m 0,5 Mmm Melb
3 10 m 0,8 Mmm JKeJes0
4 20 m 0,8 Mmm Meab
5 15 m 0,5 Mmm HUXPOM

3anuIinuTe B OTBETE HOMeEDpa BI:IGpaHHbIX IIPOBOOJHUKOB.

OTBerT: 113




__Jrhmmmmm-mmmwman . | \
IOMEPAT JABICHNE B COCYAC € TAIOM C MOMOMIBIO MAHOMCTPA (IUXALA MANOMETPA

pporpaxyiposasa 5 MM pr. ¢1.). Morpemuocts imaMcpennil Janacnns pasua ucne
ACTCHNS MIKATH MAHOMCETPA, ‘emy pABHO JaRICHNC rasa NO PEIYALTATAM ITHX
InNepesn?
-
—
Ll
1
-
t!‘
a
i |
e
e
: 1
leemnmmnmnocmmmroan
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YOCHNXY 21 1010, Wro0M HA OnNNTe  HECACIOBATH

JABMCHMOCTSE  CIUIN  TOKA, OPOTEXANOMMCTO B UcnM, OT
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HYacCTb 2 - cemb 30A0HUM C PA3BEPHYTHIM PELLIEHMEM

3aAQHME 24 — KQYECTBEHHAY 30AQ4A (MO AOOOMY PA3AEAY)

(3 6aanq)

3aAaaHMe 25 — MpOoCTAs PACYHETHAY 30AQYA (MOAEKYAIPHAS AOM3UKA,
MEXAHMKQ)

(2 6aanq)

3aAQHME 26 — MPOCTA PACYETHAY 30AA4A (KBAHTOBAS dom3mKQ)
(2 6aanq)

30AQHMA 27 — PACYETHAA 30AQ4YA (MOAEKYAIPHAS don3mka)
3AAQHUA 28 — PACYETHAS 30AQYA (DAEKTPOAMHAMMKA)
30AQHUSA 29 — PACYETHAS 30AQ4A (DAEKTPOAMHAMMKA/ONTUKA)
30AQHMA 27 — 29 — PACYETHbIE 30AQ4YM

(3 6aanq)

3aaaHme 30 — CAOXKHAS PACYETHAYI 30AQ4A (MEXAHMKQ,
MOAEKYAIPHAS com3mKa)

C OOOCHOBAOHMEM NMPUMEHUMOCTH

30KOHOMEPHOCTEN, U3DPAHHbIX AAR PELLIEHMS

(4 6aanq)
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Yacrn 2

Jna sanucu omeemos na 3adanus 24-30 ucnoawvzyitme B/IAHK OTBETOB A¢ 2.
3anuuwiume cHauala Homep 3adanua (24, 25 u m.d.), a 3amem peuwieHue
coomeemcmeyrouwiei 3a0auu. Omeemest 3anucvigqiime Y€MKo u paztopuneo.

B HmkHell NONOBHHE He3apsyKeHHOTO METallTHYecKoro
Hlapa pacrnoiaraercs KpynHasi mapoobGpaszHas MOIOCT,
samonHeHHas BosayxoM. [llap HaxoauTcs B Bo3ayxe
BAATH OT JApyTrHX IpeaMeroB. B ILeHTp mnoiocTH
NMOMeNIEH MONOXKHTENBHBIH TodeuHBIH 3apan g >0
(cMm. PHCYHOK). Hapucyiite KapTHHY JTHHHI
HanpsKEHHOCTH  3JICKTPOCTATHYECKOTO IO BHYTPH
MONOCTH, BHYTPH HPOBOJHHMKA H cHapy:kH mapa. Ecmmn
nojle OTCYTCTBYeT, HANHIINTe B JaHHOiH obmactu: E =(. Ecim mone oTaHdHO
OT HYIIS, HApPUCYITe KapTHHY MO B JaHHOIH 001acTH, UCHONL3Y BOCeMb JTHHUH
HanpskeHHOCTH. OTBET MOSCHHTE, YKasaB, KakHe (PH3HYEeCKHe 3aKOHOMEPHOCTH
Bel uenone3oBanu 11 oOBACHEHHA.

EI [Mapannensno kKaTvILKe HHIVETHEHOCTH L © MangkiM ]
AKTHEHEIM  CONPOTHRIEHMEM  BRJIOMEHZ  Jamna ®
HAKATHBAHMA (cM. puc. a). SApKocTe: CBeYeHHS NaMIkl
OpAMO  OPOOOPUHOHANLHA — HADPEKEHHI) HA  Hell I
Ha puc. & npeactaenen rpaMi  3aBHCHMOCTH  CHILI /

— VT4
Towa J B kaTymke or Bpemenn . ONHpasck HA JAKOHE Puc. a
daukn, wiobpaiuTe rpaduE  3ABMCHMOCTH  APKOCTH
CBEMEHMA NaMnkl oT Bpement, O0wACHNTE nocTpoeHue [ |
rpafika, VKE3a8 SEISHHA M AKOHOMEPHOCTH, KOTOPLIE _
Bri npu 3ToM HENOIBIOBATH. :
1
Sprocts § :
|
! :
i ; -
i 0 to t
E Puc.
|




[TOAHOCTbIO BEPHOE peLueHme 3aaaHma 30
oueHUBaeTC 4 6AAAAMU

1 OAAA — 30 NPABUABHOE ODOCHOBAHME

n

3 OAAAQ — 30 MPABUABHOE peLLIEHUE (3aNMCh
MCXOAHbBIX YOOBHEHUM, MATEMATUYECKME
Npeobpa30BAHMS U BbIMUCAEHMS)

OBOCHOBAHME MPOUMEHMMOCTM TEX MAU MHbIX
30KOHOB — AEAO HOBOE. [103TOMY BBOAMTH
NOAOOHbIE 30AQHMA BYAYT MOCTEMNEHHO, HE
CMNeLLa PACLLMPII NEePEYEHD CIOXETOB.

B 2022 roay BO BCcex BapmaHtax KUM 3aaaHme
30 OyAET 30ACHEM MO MEXAHMKE.




NMpumep 3aaaHusa 30 u ero peLueHus

CHapgn MaccoH 4 kT, neTsmmi co ckopocTeio 400 m/c, paspelBasTca Ha OBe
PABHEIE 9ACTH, OJHA H3 KOTOPBIX JETHT E HAaIpPaBIeHHH IBHEEHHA CHapaIa,
a gpyrai — B [OpOTHEOOOIOAHVIO CTOpPOHY. B MOMEHT pa3spelBa cyMMapHAad
KHHETHYECKAS JHEPrHd OCKOMKOE VBemHdaHTack Ha (0.5 MIx. HafimuTe cKOpOCTE
OCKOJIKA, NeTAINEro M0 HANPABIEHHEK) IBHAEHHZ cHapdaga. ColpoTHEIEHHeM
BO3IVXA IpeHe0peds.

Karxme zaxonel BRI HCIIONME30BAMH 114 OMHCAHHA pa3pelEa cHapAgza? O0ocHYHTe HX
IPHMEHHMOCTE K JAHHOMY CITYHak.

ObocHOBAHIE

Jna OnHCcaHHA pPa3pelBa CHAPEJA HCIONBI0BAH 33KO0H COXPAHEHHA HMITYIECA
cHCcTeMEl Teld. OH BEIIOIHASTCA B HHEePUHAIBHOH CHCTEME OTCYETA, €ClIH CyMMa
BHEIIHHX CHI, MPHIOXKEHHEX K TelaM CHCTeMEl, paBHA HyIw. B JaHHOM cioydae
H3-33 OTCYTCTEHA CONPOTHEACHHA EBO3TYXA BHEMIHeH CHIOH SBIASTCA CHIA

TAECCTH Mg, EOTOpDAd HE PABHA HYVIIHD. Ho 3tEM Mo#HO HPE'HE;EIPE“]L, CHHTAA

EpEMA PAa3pEIEA CHAPATA MATEIM. 33 MATI0O€ BPEMA PAzpPEIBA HMITYIRC KAXIOTO HI
OCKOIKOE MeHAeTCH Ha KOHETIHVI) BeIHYUHHY 3a CHET OWIBINOH EHVTPEHHEH CHIIR
pipeiEa. [lo cpaBHeHHKY ¢ 3TOH OOMBINOH CHIOH KOHEYHAd CHIaA TAEECTH
IIPEeHeDPEHIMO MATIA.

Tak Kak BpeMA pazpeIBa CHAPATA CYHTaEM MATEIM, TO MOXKHO [IpeHeOpedh
H H3IMEHeHHeM IIOTeHIIHATRHOH 3HEePrHH CHApAla H er0 OCKOJIKOE B IIpoLecce
Pa3DEIBA.



Pemenme
1. BeegenM HHEpUHANBHYIO CHCTEMY OTCUETA, CBAAHHVIO ¢ JeMIEH, H HANpPaBHM
OCh X CHCTEMEl KOOPIHHAT E HANPABICHHH HAYATEHOH CEOPOCTH JBHKEHHA
CHAPANA. 3JalHIIeM 33K0H COXPAHEHHA HMIOYIBCA B NOPOEKIHH Ha ock Ox
H COXpaHeHHH JHEePIrHH 114 CHapaga:

2m-vy =muy —mu,; (1)

2 2
v mus  mu
oL L AR =1 4 2 (2)
2 2 2

rac

2m — Macca CHApAIA OO0 BIPEIEA;
U, —MOJYJIb CKOPOCTH CHApPAJA J0 B3PEIEA;

U, — MOOYTIE CKOPOCTH OCKOJIKA, IETAIIETO BIIEPED;
v, —MOAYNEL CKOPOCTH OCKOJIEA, JIETAINETO HAZAM.
2. BrlpazEM 1k H3 OEpPBOTO YPaBHEHHA: 1y = 14 — 2y H HNOJCTAaBHM BO BTOpOE

2 2 AE
vpasrenHe. [Tomyamn: vy — vy + vy ——=0.
m

3. M3 aByx KOpHEH 3Toro ypasmeHHs (v, ), , =V, i,’% BEIOHpaeM OOMBIIHIA,

TT0 COOTBETCTBYET YCIOBHED 34d49H 1) = Uy, .

_ f = 108
4. OTcroma cIegyeT: vy = U, +.,||% =400+ %z?ﬂﬂ M/c.

Oteet: 1y, = 900 M/c




NMpumep 3aaaHus 30 U ero peLueHus

JIBa CIUIOMHBIX CTAXbHBEIX Mmapuka Maccamd m = 150r u M = 300r R

BHACST, COIPHKAcasch JAPYyr € JPYroM, Ha BEPTHKAIBHBIX JIETKHX {‘
HEpacTSDKUMBIX HUTAX. [llapuk m BHCHT Ha HUTH JumHOM [ =1 M. S
IMenTpH! mapukoB HaxoATCS Ha 0HONU ropu3oHTany. [llapuk m Ha HUTH ]
OTBEIH BIEBO B IUIOCKOCTH pPHCYHKA, TaK 4YTO HUTh oOpas3oBaima c = oQ®
BepTHKaIBb0 yron a = 30°, M OTHYCTHIM C HadaJlbHOH CKOPOCTBIO, m- M

paBHOH Hymo. Haiiure MakCHMalbHYI0 BBICOTY, Ha KOTOPYIO

MOJTHUMETCS MIAPHK M IToCIIe TIEPBOTO CTOJIKHOBEHHS C MAapHKoM M. COMpOTHBICHHEM BO3/IyXa
IIPeHEOPETb.

Kakue 3akoHBl BBl HCIOTB30Bald IS ONMHCAHHS JBHXKCHHS MMAPHKOB W HX CTOJIKHOBCHHS?
OO0ocHylTe HX IPUMEHHAMOCTH K JAHHOMY CITyJarlo.



O6ocHoBanme.
1. CucreMy oTcuéra, cBA3aHHYIO ¢ 3eMIEH, OymeM cumTaTh HHepruanbHOH. [llapuk m B cmny

€ro MalbIX pPa3MEpPOB IO CPaBHEHHIO C JUIMHOM HHUTH CYMTAaeM MaTepHaIbHOH ToukoMl. Jlo
CTOJIKHOBEHHS IMApHK M JBHKETCS MOJI JCHCTBHEM JIBYX CHJI: CHJIBI TSKECTH M CHIIBI
HaTsDKeHHS HUTHA. CHlla HaTsDKCHHS HUTH B KaKIOH TOYKE TPACKTOPHH IEPIEHIUKYISIPHA
CKOPOCTH IMApHKa, II03TOMY paldoTa 3Toi CHiIkl paBHa Hymo. CiaegoBarenpHo, B UCO «3emiay»
COXpaHsETCsl MEXaHUYECKasl PHEPTHsI MapruKa M MPH €ro JBHKEHHUH JI0 CTOJKHOBEHHS:

muv?

2

2. llo aHamOrHYHBIM IIpHYHHaAM COXpPaHACTCA MCXAaHHYCCKas SHCPIHA HIapHKa M IIpH €ro

+ mgh = const.

JBHKCHHH IT10CJIC CTOJIKHOBCHHA:
Mu?

2
3. Ha CACTCMY TCI «IapHK M + HIapHK M» I[GﬁCTBYIOT BHCHIHHC CHJIBI — CHIJIBI TAXKCCTH H CHIIbBI

+ MgH = const.

HaTspKeHHS HUTeH. [IpH CTOJIKHOBEHMH Bce BHEIIHWE CHIBI BepTHKalnbHbL. IlosTromy B MCO
«3eMiIs1» COXpaHSETCs NPOEKIUS HUMIIYJIbCa 3TOHM CHCTEMBI T€l Ha TOPHU30HTAIBHYIO OCh X,
IPOXO/ISIIYIO YEPE3 IIEHTPhI MIAPHUKOB.

CTONKHOBEHHE CTAIBHBIX HNIAPUKOB IPOUCXOIUT YIIPYTO, MO3TOMY COXpPAaHSETCS MEXaHWUIeCcKas
HEPIUs CHCTEMBI TEIl «QUAapUK M + mapuk M». YdHTBIBaeM, 4TO HEIIOCPEACTBEHHO IIEpe]
CTOJIKHOBEHHEM H Cpa3y IOCJIE€ HETO MOTEHIHAIbHAs HEPTUs YIPYroro B3aMMOJECHCTBHS 3THX
TEJ paBHa HYJIIO.



Pemenmne.
1. IIpu IBMKEHHH MIApHUKA M O CTOJIKHOBEHHS

2
muv3
2 ]
TJle ¥y — CKOPOCTh IIAPHKa M HEMOCPEICTBEHHO IIepe]] CTOIKHOBeHHeM. OTcrozia
vo = +/291(1 — cos ).

mgh = mgl(1 —cosa) =

2. IIpu cronkHOBEHUH
mvy, = mv, + Mu,
mvé mvZ  Mu?
2 "2 T2
i€ U, — CKOPOCTH IIapHKa M, a U — CKOPOCTH Imapuka M cpa3zy nociie cronkHoBeHUs. Cobepém

BCe cllaraeMBbIe, ColepKalllie M, B JIEBYIO YacTh YPaBHEHUH H YIIPOCTHM:
{ m(vy — v,) = Mu,
m(v§ — v2) = Mu®.



Eciny uckimrouuts cinydad vy = v,, u = 0, (a 3TO 3HA4YUT, 4TO CTOJIKHOBEHHE HE NMPOH301LI0!),

TO MOXHO IIOZICIIHTE BTOPOC YpPABHCHHC Ha IICPBOC H IIOJIYYHTE B HTOI'C CHCTCMY JIBYX

JIMHEUHBIX YpaBHEHUH
m(vy — v,) = Mu,
{ Vo T+ U =1U
C pENIEHHEM
2m

M+m
m—M
M+m

3. IIpu nBmxennn mapuka M 1ociie CTOJIKHOBEHHS
Mu?

2
rac H — uckoMasi MakcHMaJbHas BBICOTA, Ha KOTOPYHO IMOJHHUMCTCA NIapHK M mocne IICPBOT'O

u Vo,

Ux U{] .

= MgH,

CTOJIKHOBEHHS ¢ mapukoM m. Otcroaa
u? 2m \% v? 2m \? 2:0,15 \° V3
H= =( )-—0=(—)-I(1—cosa)=( )-1- 1——| =
29 M+m 29 M+m 0,15+ 0,3 2
~ 0,06 M.
OtBeT: H = 0,06 M




AvHua 30
(Heynpyroe CTOAKHOBEHME, 30KOH
COXPAHEHUA 3HEepruun) — 4 6aAAa

ABa LLapwmka, maccom m=0, 1 kr u M=0,2 Kr, BUCAT, COMNPUKACAICb, HA
BEPTUKAABHbBIX HUTIX AAMUHOM h=L=1,5 M (CM. PUCYHOK). A€BbIN LLIAPUK
OTKAOHSIHOT HA 90° 1 OTNYCKAOT M3 COCTOSHMS MOKOS. KaKoe KOAMYECTBO
TEMAOTbI BBIAEAMTCS B PE3YALTATE ADCOAKTHO HEYMNPYroro YAQPA LLIAPUMKOB?
OBoCHYNTE MPUMEHNMOCTb MCMOAB3YIOLLIMXCS 3OKOHOB K PELLEHMIO 30AQ4M.




proTCcUeTa CBSI3aHHYI0 ¢ 3emiiel, cuutaem unepuuanbHoit (MCO).

[Tapuku maccam M u M maTepuaibHBIMU TOYKAMU, TaK KaK UX pa3Mepbl MJIbl 10 CPAaBHEHHUIO C
JUIMHAMU HUTEN.

[Ipu 1BMKEHUU MIapUKa M MO OKPYKHOCTHU OT HAYAJIbHOTO MOJIOKEHUS 10 CTOJIKHOBEHUS IIAPUKOB Ha

—
HEro JAEHCTBYIOT IOTEHIUAIbBHAS CUJIA TSHKECTU MG M cula HaTshkeHus HuTH T. ConpoTHBIEHHEM

BO3/yxa npeHeOperaeM. Cuiia HaTSHKEHUS HUTH T HampaBiieHa Mo HUTH, TO €CTh M0 PAINyCy
OKPY>KHOCTH, a CKOPOCTh IIIapHUKa HampaBjieHa Mo KacareabHON K OKpYXKHOCTH. [TosaTOMY B 110007

— -
TOUYKE TPACKTOPHUU Iapuka T nmeprneHAUKYJAAPHO ¥ U padoTa CUjia HATSHKEHUS HUTHU TIPU JIBUKEHUU

mapuKa OT HAYaJIbHOI'O IOJIOKCHUS 10 MECTA CTOJIKHOBCHUSA IIAPUKOB PaBHA HYIIIO. CJ'IGI[OB&TCHBHO,

IIPU 3TOM JIBUKEHHH COXPAHSIETCSI MEXaHUYECKask SHEPTHs IapuKa Maccor M.

3aKOH COXpaHEHUS UMITyJIbca cucTeMbl Ted BeinoHsAeTcss B UCO B nmpoeKiusax Ha BEIOPAHHYIO OCh,
€CJIM CyMMa NPOEKIHI BHEIIIHUX CHJI HA 3Ty OCh paBHA HYJIIO. B TaHHOM ciydae OCh HalpaBuM
TOPU30HTAJIBHO BIIPABO, I10 HAIIPABJICHUIO CKOPOCTH IIAPUKA MACCOU M IEpe CTOIIKHOBEHHUEM.
IIpy CTOIKHOBEHUH BCE BHEILLIHUE CHUJIBI, ICMCTBYIOIIME HA CUCTEMY TeJl «IIAPUK M +imapuk M
(cutbl TsDKECTH MG ¥ Mg W CUITBI HATSKEHUsT HUTEN) BepTuKanbHbl. Crenosarensno, B MCO
MPOEKIUS UMITYJIbCA CUCTEMBI «IIAPUK M +mapuk M» Ha rOpU30HTAIBHYIO OCh COXPAHSETCS MPH

X CTOJIKHOBCHHMU.



L1py IBMKEHNM 1IApHUKA MACCOM /7 , OTKJIOHEHHOTO U3 TIOJNOKEHUS Ha

900, HpOI/ICXOIH/IT HepeXOII HOTCHHHaHBHOﬁ BHCpFI/II/I K KI/IHCTI/II'ICCKYIO:
m?
2

mgh = —>gh="972 - 9%2=2gh (1)

[lapuk Maccoii m mepes yAapoM UMEET CKOPOCTh 1.

3aKOH COXPAHEHUS UMIYJIbCA NPU YAAPE UMEET BUaA: mO=(m+M)J’
rae ' — CKOpPOCTB IAPHUKOB MOCJIE HEYIIPYTOro COyAapeHHSL.

B npoekuuu Ha OChb KOOPJAMHAT, 3aKOH COXPAHECHUS MMIYJIbCAa MPUMET

md
(m+M)

BUI: mI=(m+M)9' - 9'=

KonauuecTBO TEMmIOTHI, BBIACIUBILEECS IOCIE yAapa, paBHO Pa3sHOCTU
KUHETUYECKUX DHEPruil IapuKa Maccoit m A0 COyJapeHus U CUCTEMbI

apuKkoB (m-+M) nocie coynapenusi: Q=E, — E,,

e %3
0- my? _ (m+M)9'? _ mo? _ (m+M)((m+1?w)) _ mo? .
2 2 2 2 2
(m+M)(md)? _md*  (md)? _md* .  m 2
2 (m+M)? 2 2 (m+M) 2 ( (m+M)) (2)

3ameHuM B ypaBHeHuu (2) 92 (noacraBum ypasHenue (1)).

_ m2gh ., m _ __m
e==-0 (m+M)) LS (m+M))'
0L ¥ _
0=01-10-15 (1 - 0,1+0,2) = 1 [P



AvHusa 30
(cBA3aHHbIE TeAQ) — 4 6aAAQ

ABQ rpy3a MOABELLIEHbI 30 HEPACTIKMMYIO M HEBECOMYIO HUTb K MACOABHOMY
DAOKY, KOK MOKA3AHO HA PUCYHKE. [Tpn 3TOM NepBbIM rpy3 maccon m;=500 r
ABMKETCH M3 COCTOSIHMSA MOKOA BHM3 C YCKOPEHMEM a. ECAM MNEPBbIM roy3 ONyCTUTb B
>KMAKOCTb C MAOTHOCTbIO p=1000 KIr/M, HOXOASLLLYIOCH B COCYAE OOABbLLIOTO
00beEMA, CMCTEMA BDYAET HOXOAUTLCH B PABHOBECUMU. TP STOM OObEM
NOrPY>XEHHOM B XXMAKOCTb YOCTM rpy3a paBeH 1,5 - 10~*m3. Onpeaeamnte
yCKOpeHme nepBoro rpysa. OBOCHYMUTE NMPUMEHUMOCTb MCMOAb3YHIOLLIMXCS
30KOHOB K PEeLUEHUIO 30AQYHM.

ny

[___j [)ms

m




Pucynox 1 Pucynoxk 2

O0ocHoBaHMe:

1. Cucremy oTcueTa cBsI3aHHYIO ¢ 3eMJiel, cuutaeM nHepuuanbHoil. Hanpasum ock OX nexapToBoit
CUCTEMbI KOOPAMHAT BEPTUKAJILHO BHU3.

2. I'py3sl Oymem cunTaTh MaTepuaIbHBIMU TOYKAMHU HE3aBUCHMO OT WX pa3MepoB, TaK KaK OHU
JBHOXKYTCS TIOCTYIIATENIbHO. YKaXKEM BCE CHJIbI JEUCTBYIONIME HA Teja JJIsl KaXKJI0Tro Ciy4das B
BEKTOPHOM BUJIE.

3. YuTeM, 4TO HUTHh HEBECOMA, HEPACTSKMMA, OJIOK HEMOJBKHBIN (UI€aIbHBIN) U HUTh IO HEMY

CKOJIB3HT G€3 TPEHNMS, I0ITOMY MOKHO CUHTaTh, T; = T,=T. Tak Kak HUTb HEPACTKHUMA, a [PY3bI
JBIDKYTCS IPAMOJIMHENHO, TO YCKOPEHUS TeNl dy = d,=d.

4. Bo BropoM Cily4ae CUCTEMA HAXOAUTCS B PABHOBECHH 3a CUET MOSABJIECHHS CHIIbI ApXUMena,
NEACTBYIOIEH Ha IIOTPYKEHHYIO B BOLY YacTh TEJA IPy3a MacCoi
m,.TloaToMy cyMMa npoekuuii Ha ocb OX cuJ1, ZeHCTBYIOIMX Ha KaXKAbIi U3 IPY30B,
6y/eT paBHa HYJIIO.



3anuimieM CUCTeMy YpaBHEHHI 1 cBsi3aHHBIX Teln (Puc. 1).

{f + mlﬁ = mla
T +m2g) = mzc_i

{mlg —T =mqa
T+my,g =—mya

mg-—T=
+{ 19 e --mg-—-T+ T—-—m,g =ma+m,a

T —my,g =mya
mig —myg = (M + my)a

(m;—my)g
Q= ———== i
(my+my) ( )

3anuieM BCe CUIIbI, AEHCTBYIOIINE HA CUCTEMY CBA3aHHBIX TEJI HAXOMSIIMXCS B PABHOBECUH
(Puc. 2). Tak kak Ha nepBblii rpy3 AEHCTBYET apXMMEI0BA CUJIA, TO IBUKEHUS CUCTEMBI HE
Oynet, cymMma cun OyzIeT paBHa HYJIIO.

{ﬁa+T’+mlg=0

T—’)-I-ng):()

FE,+T'=mg

{th:ng 1 —)Fa+ng=m1g’ Fa=pVg,
-pV

—pV
m2=%=m1—pV(2)

3amMeHUM B ypaBHEeHUH (1) Maccy BTOPOro Tejia UCroib3ys Gopmyiy (2).

_(my-my)g_(my-my+pV)g _  pVg _  10%15107*10 . M
(mi+my)  (mi+mq—pV) (2m,;—pV)  2-0,5-103-1,510~% ' 2
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