Pa300p 3agannii mkoabHoro 3tana BcOIll no ¢pusuxe nis
10 xiaacca
2024/25 y4eOHslii ro11

MakcuMalibHOE KOJInuecTBO 0amtos — 30

3aganme Ne 1.1

Oo01ee yciioBue:

CocrtaBHOM OJ0K COCTOUT U3 ABYX OAHOPOAHBIX 0iok0oB paguycamu OA =10 cm u
OB = 25 cM, XECTKO COEOUHEHHBIX MEXAYy COOOM M HMEIOMHUX OOIIyIO
HEMOJIBIKHYI0 Och BpamieHus (B Touke O). Ha obOe uwactu cocTraBHOro Osoka
HAMOTaHbl KOHIIBI HUTH, Ha CEPEelMHE KOTOPOM MOJBEIICH MOJBIKHBIA OJOK C
rpy3oM maccel M = 2 Kr (cM. pucyHoK). Yyactku HUTH AA' 1 BB’ BepTUKalbHBI,
TPEHMSI B OCSIX OJIOKOB HET, MAacChl OJIOKOB MaJibl B CPAaBHEHUH C MAcCOM Irpy3a, HUTh

10 TOBEPXHOCTH OJIOKOB HE NMPOCKAIb3bIBAET. YCKOPEHNE CBOOOJHOTO NaICHUs & =

10 m/c>.




YciaoBue:

Kak cooTHOCATCS MeXTy cOO0M CHiIbl HATsDKeHUsT yuyacTkoB AA' u BB’ Huth, ecnu

BEPXHUH (COCTaBHOI) OJIOK yACPKUBAIOT HETIOBH>KHBIM?

OtBerT:
v Cuibl HaTshKeHUs paBHbl o CHla HaTsSHKEHMS
AA’ 6ombiie cuibl HaTsbxenus BB’ o Cuita
HaTsokeHust BB’ Oonbiie cuiiel HaTsokeHUusS AA' o
HenocrarouHo JaHHBIX

TouHoe coBmajgeHune orgera — 1 0asL

Pewenue.

Ecnu BepxHuii OMOK HEMOJABMXKEH, TO M HUXKHUM OyJIeT HEMOJBUXKCH. 3HAYMT,
CYMMAapHBIII MOMEHT CHJI, ICMCTBYIOIIMX HAa HUXHUUN OJOK, TOJKEH OBITh paBEH
Hymo. Cuna TSHKECTH rpy3a Ja€T HyJIEBOM MOMEHT, CJIEIOBATEIbHO, MOMEHTBI CHJI
HATSOKEHUS JOJDKHBI OBITh OJWHAKOBBI MO MOAYNIO. T.K. IUIEYH CHJI HATSHKESHUS

OIVHAKOBLI, CUJIbI PABHBI.

YcioBue:

Kak OyneT nBurarbcsi BEpXHHil 070K, €CJIM CUCTEMY OTITYCTUTH?

OTtBeT:
v Bpaiarkscs 1o 4acoBOi CTPEIKE O
Bpamarbecs npoTHB 4aCOBOW CTPEIKH O
Ocranercs HenoABWXKHBIM © Hemoctarouno

JaHHBIX



TouHOE cOBIaJeHNe 0TBeTa — 2 0ajLia

Pewenue.
Cuiia HaTsKeHMs, TPUIOKEHHAss K TOYKe A, UMEET MEHbIIee IUIeHO, MO3ITOMY
MOMEHT CHJI, BpAIIalOIIUX MPOTUB YaCOBOM CTpenkH, OyneT MeHbIe. Temo Oyuer

BpAILaThCA 110 YaCOBOM CTPEJIKE.

YciaoBue:

Kak Oyner nBurarbcst HWKHUM OJIOK, €CITH CUCTEMY OTITYCTUTh?

Otsert:
v BHU3 1 BpamarsCs 1o 9acoBOM CTPEINKE O
BHU3 u Bpamarbcs MpOTUB YaCOBOM CTPEJIKH O
BBepx u BpamarsCs 10 4aCOBOM CTPEIIKE O
BBepx u Bpamarbcst NpOTUB YaCOBOM CTPEIKH O
Ocranercs HenoaBWXHBIM O Hegocrarouno
JAHHBIX

TouHOe cOBIIajeHNe 0TBeTa — 2 0ajLia

Pewenue.

[Tpu BpamieHUM BEpXHETO Teja M0 YaCOBOW CTPEJIKE HUTHh OYIET CMAaThIBAaThCS C
0JI0Ka OOJIBIIIETO pajiuyca U HaMaThIBaThCS HA OJIOK C MEHBIIUM, T.€. JUIMHA HUTHU
OyZIeT yBENIWYMBAThCS, a HIDKHUNA OJIOK — omyckarbes. [lpu stom oH Oymer

IMOBOpAYMBATLCA BMECTE C HUTBIO I10 4acoBOU CTPCIIKC.

YcaoBue:



Kakyio BepTUKambHYIO CHIy HYXHO MNPUIOKHTh K TOuke A', 4ToOBI cucrema
Haxoxuaack B papHoBecuun? Halinure Monyns cuiibl. OTBET BBIpa3nuTe B HBIOTOHAX,

OKPYIJIUTE JI0 JECATHIX.

Otser: 15.0

TouHoOe coBIajeHNe 0oTBeTa — 2.5 0as1a

Pewenue.

Jl71st paBHOBECHSI BEpXHETO 0J10Ka He00xoauMo, 4To0bl Taa " OA = Tsp'* OB.

J{nst paBHOBECHSI HIPKHETO 0J10Ka HEOOXOMMO BBITIOIHEHUE CIEAYIOIIUX YCIOBUIA:
Taaw+ Tpp = F + Mg (cunraem cuy F nanpaBnenHoli Buu3), Tp - (2R)
= Mg * R (oTHOCUTENBHO TOUKU A).

Pemaem nosmydeHHyI0 cUCTEMY:

04 = —-
T an 2 OB,

Mg
Tawn+_2=F+ Mg,
Mg OB

= — | — = = +1.5 = 158
= (m 1) 10-15=15.0H

YcaoBue:
Kakyto MUHUMaIbHYIO CUJTy HY)KHO NPWIOKHUTH K BEpXHEMY OJIOKY, 4TOOBI OH

OoCTaBaJICiA B paBHOBeCI/II/I? OtBeT BbIPA3nUTC B HBIOTOHAX, OKPYTJIIUTC A0 JACCATHIX.

OtBert: 6.0
TouHoe coBajeHue orpera — 2.5 6aj1a

MakcuMaJabHBIA 0aJ1J1 32 3aganue — 10



Pewenue.
J171st TOro 4To0BI KOHCTPYKIIMS OCTAJIACh HEMOABM>KHOM, HY’KHO YIepkKaTh OT
MOBOpOTa BepXHUH 010K. YTOOBI cuiia ObL1a MUHUMANBHOH, €€ TJIeY0 JOHKHO

OBITH MaKCUMAJIbHBIM, T.C. paBHBIM OB.

Mg
[1pu paBHOBecHH HUKHETO O10Ka Taa = Tpp~ 2.

Jiis paBHOBecus BepxHero O0moka: Taa' - OA = (Tsp — F1) - OB.
Mg 0A

[Tonyuaem: F* =T'(1 _E) =10-3+5=6.0 H.

3aganue Ne 1.2

Oo01ee yciioBue:

CocraBHOM OJOK COCTOUT U3 ABYX OJHOPOJHBIX O10K0B paaunycamu OA =15 cm u
OB = 25 cM, XECTKO COEOUHEHHBIX MEXKIYy COOOM M HMEIOMHUX OOIIyIO
HEMOJIBIKHYI0 Ooch BpaiieHus (B Touke O). Ha obe wactu cocraBHOro Onoka
HAaMOTaHbl KOHIbl HUTHU, Ha CEPEAUHE KOTOPOM MOJBEIICH IMOJABMKHBIM OIOK C
rpy3oM mMaccbl M = 1 kr (cMm. pucyHok). Yuactku HUTH AA' 1 BB’ BepTukanbHsl,
TPEHMSI B OCSIX OJIOKOB HET, MAacChl OJIOKOB MaJlbl B CPAaBHEHUH C Maccoi rpy3a, HUTh

10 TOBEPXHOCTH OJIOKOB HE NMPOCKAIb3bIBAET. YCKOPEHNE CBOOOJHOTO NaICHUs & =

10 m/c?.



YciioBue:
Kak cooTHocsATCS Mex1y coO0M cuilbl HaTskeHus yyacTkoB AA' u BB’ nuth, ecnu

BEPXHHM (COCTABHOMN) OJIOK yAEPKUBAIOT HETIOABUKHBIM?

OTBer:

v' Cuutel HaTspKeHUst paBHBI O CHIla HATSHKEHUS
AA’ 6ombie cuibl HaTsoxenus BB’ o Cuita
HaTspKkeHnss BB’ Oosbiiie cuibl HaTsokenus AA' o
Henocrarouno naHHBIX

TouHoe coBnajgeHue orsera — 1 0asL

YciaoBue:

Kak Oyner nBurarbcsi BEpXHHUi OJIOK, €CJIM CUCTEMY OTITYCTUTh?

OTBer:



v' Bpaiarscs 1o 4acoBoii CTpeKe o
Bpaiuarscst IpoTUB 9aCOBOM CTPEIKH O
OcTranercst HemoABMKHBIM 0 Hemocrarouno
JTaHHBIX

TouHOe cOBIIajeHNe 0TBeTa — 2 0ajL1a

YcaoBue:

Kak OyneT nBurarbcsi HWKHUM OJIOK, €CIM CUCTEMY OTITYyCTUTh?

OTBeTt:

v BHU3 1 BpaImarsCs 1o 9acoBOM CTPENKE O
BHM3 1 Bpamarecst IpOTHB YaCOBOW CTPEIKU O
BBepx u BpamarsCs 1o 4aCOBOM CTPEIIKE O
BBepx u Bpamarscsi IpOTHB YaCOBOW CTPEJIKU O
Ocranercs HenonBWXKHBIM © Hexgocrarouno
JTaHHBIX

TouHoOe coBIIAIeHNE O0TBETA — 2 0aJLj1a

YciioBue:

Kakyio BepTHUKAJIbHYI0 CHJIY HYKHO MNPUJIOKUTH K Touke A', 4ToOBI cucrema
Haxonuiack B paBHoBecun? Haiinure Moaynb cuibl. OTBET BBIPA3UTE B HBIOTOHAX,
OKPYIJIUTE JI0 AECATHIX.

Otser: 3.3

TouHoOe cOBIajgeHNe 0TBeTa — 2.5 0a/1a

YcaoBue:



Kakyio MUHUMAaIbHYIO CHIy HYXKHO HPUJIOXKHUTh K BEPXHEMY OJIOKY, 4TOObI OH

ocCTaBaJICA B paBHOBeCI/II/I? OtBeT BBIPA3UTC B HBIOTOHAX, OKPYITIUTC 1O ACCATBIX.

OtBer: 2.0
TouHoOe coBIajgeHNe oTBeTa — 2.5 0as1a

MakcuMaJabHBIA 0aJ1J1 32 3ananue — 10

Pewenue no ananocuu ¢ 3aoanuem 1.1



3aganue Ne 1.3

Oo61ee yciioBue:

CocrtaBHOM OJI0K COCTOUT U3 ABYX OJAHOPOIHBIX 0JI0KOB paguycamu OA =20 cM u
OB = 15 cM, XECTKO COEOUHEHHBIX MEXAYy COO0OM M HMEIOMUX OOIIYIO
HEMOJIBIKHYI0 Ooch BpaimieHus (B Touke O). Ha ob6e uwactu cocraBHOro Osoka
HAMOTaHBI KOHIIBI HUTH, Ha CEPEIUHE KOTOPOW TOJBEINEH MOJBIKHBIN OJIOK ¢
rpy3oM mMaccbl M = 2 kr (cMm. pucyHok). Yuactku HUTH AA' 1 BB' BepTukanbHsl,
TPEHUsI B OCSIX OJIOKOB HET, MacChl OJIOKOB MaJjibl B CPABHEHHUH C MacCOU Irpy3a, HUTh

I10 ITIOBCPXHOCTHU OJIOKOB HE IMPOCKAJIb3bIBACT. YCKOpCHI/Ie CB06OIIHOFO MmaJgCHusA g =

10 m/c?.

A B
]
A ' B’
M

YciioBue:
Kak cootHOCsATCS MexXay coO0M cuibl HaTsKkeHUs ydyacTkoB AA' u BB nurtu, ecnu

BEpXHUH (COCTaBHOI) OJIOK yAeP KUBAIOT HETOJIBHXKHBIM ?

OTBeT:



v' Cuutbl HaTshkeHHs paBHbl 0 Cuita HaTsoKeHUs AA'
oounblie cuabl Hatsbkennss BB’ o Cuna Hatsiokenus BB’
oounblire cuiabl HaTsbkeHust AA’ o HegocraTtouHo
JTAaHHBIX

TouHoe coBajgeHne orsera — 1 0asL

YciaoBue:

Kak 6yz[eT JABUI'aTbCsL BerHI/If/'I 6JIOK, CCJId CUCTCMY OTHYCTI/ITI)?

OTtBet: o0 Bpamarbcs mo 4acoBoi cTpesnke
v' Bpaiarscst IpOTHB 4aCOBOU CTPEJIKH
o OcTaHeTcst HEMOABUKHBIM O
Henocrarouno nanHbIx

TouHoe coBIIAIeHNE O0TBETA — 2 0aJL1a

YcioBue:

Kak Oynmer nBurarbcst HIOKHUM OJIOK, €CJTM CUCTEMY OTITYCTHUTh?

OTtBeTr: 0 BHU3 UM Bpaarbcs 10 4aCOBOU CTPEJIKE
v BHH3 ¥ BpalaThCs POTUB YACOBOM CTPENIKU
o BBepx u Bpalarscs 110 4aCOBOU CTPEJIKE O
BBepx u Bpamarbcs NpOTUB YaCOBOU CTPEIIKHU O
OcraHnercs HenoABM>XHBIM O Henoctarouno
JTAHHBIX

TouHOe coBIajieHHue oTBeTa — 2 0aJIa

YciaoBue:
10



Kakyio BepTHKaJIbHYIO CHIIy HYXHO MPHIOXKUTh K Touke B, u4ToObl cucrema
Haxoxuaack B papHoBecuun? Halinure Monyns cuiibl. OTBET BBIpa3nuTe B HBIOTOHAX,
OKPYIJIUTE JI0 AECATHIX.

OTtBer: 3.3

TouHoOe coBIajgeHNe oTBeTa — 2.5 0as1a

YcaoBue:
Kakyio MUHUMaIbHYIO CUJTy HY)KHO NPWIOKHUTH K BEpXHEMY OJIOKY, 4TOOBI OH

OoCTaBaJICA B paBHOBeCI/II/I? OtBeT BBIPA3UTC B HBIOTOHAX, OKPYITIUTC OO0 ACCATBIX.

OtBert: 2.5
TouHoe coBIaeHue oTBeTa — 2.5 0ai1a

MaxkcuMaJbHBIN 0aJ11 32 3aganue — 10

Pewenue no ananocuu ¢ 3aoanuem 1.1

11



3aganue Ne 1.4

Oo61ee yciioBue:

CocTaBHOM 00K COCTOUT U3 JIByX OJHOPOJHBIX OJ0K0B paguycamu OA = 15cm u
OB =5 cM, KECTKO COEAUHEHHBIX MEXTy COOOM N MIMEIOIINX OOIIY0 HENOBUKHYIO
ocb BpamieHus (B Touke O). Ha 00e vactu cocraBHOro Ooka HaMOTaHbI KOHIIBI
HUTH, Ha CEpEIUHE KOTOPOH MOABEIIEH NOABUKHBIN OJIOK ¢ rpy3oM Macchl M = 1.5
KI' (CM. pucyHoK). Yuactku HUTH AA' u BB’ BepTukanbHbl, TPeHHS B OCSIX OJIOKOB
HET, Macchl OJOKOB Majbl B CPaBHEHHHM C MAacCOil rpy3a, HUThb IO MOBEPXHOCTHU

OJIOKOB HE IIPOCKAIIb3bIBAET. YCKOPEHHE CBOOOIHOIO majgenus g = 10 m/c?,

A B
J
A . B’
M

YciaoBue:
Kak cooTHOCATCS MEX) Ty cOO0M Cuiibl HaTshKeHUsT yuacTkoB AA' u BB’ nuth, ecnu

BEPXHUI (COCTaBHOM) OJIOK yACP>KUBAIOT HETIOABUKHBIM?

OTBer:

12



v' Cuutbl HaTshkeHHs paBHbl 0 Cuita HaTsoKeHUs AA'
oounblie cuabl Hatsbkennss BB’ o Cuna Hatsiokenus BB’
Oounblire cuiabl HaTsbkeHust AA’ o HegocraTtouno
JTAaHHBIX

TouHoe coBajgeHne orsera — 1 0asL

YciaoBue:

Kak 6yz[eT JABUI'aTbCsL BerHI/If/'I 6JIOK, CCJId CUCTCMY OTHYCTI/ITI)?

OTtBet: o0 Bpamarbcs mo 4acoBoi cTpesnke
v' Bpaiarscst IpOTHB 4aCOBOU CTPEJIKH
o OcTaHeTcst HEMOABUKHBIM O
Henocrarouno nanHbIx

TouHoe coBIIAIeHNE O0TBETA — 2 0aJL1a

YcioBue:

Kak Oynmer nBurarbcst HIOKHUM OJIOK, €CJTM CUCTEMY OTITYCTHUTh?

OTtBer: 0 BHU3 U BpamarbCs 10 4aCOBOU CTPEIKE
v BHH3 ¥ BpalaThCs POTUB YACOBOM CTPENIKU
o BBepx u Bpalarscs 110 4aCOBOU CTPEJIKE O
BBepx u Bpamarbcsi IpOTUB YaCOBOM CTPEIIKU O
OcraHnercs HenoABM>XHBIM O Henoctarouno
JTAHHBIX

TouHOe coBIajieHHue oTBeTa — 2 0aJIa

YciaoBue:
13



Kakyio BepTHKaJIbHYIO CHIIy HYXHO MPHIOXKUTh K Touke B, u4ToObl cucrema
Haxoxuaack B papHoBecuun? Halinure Monyns cuiibl. OTBET BBIpa3nuTe B HBIOTOHAX,
OKPYIJIUTE JI0 AECATHIX.

OTtBet: 15.0

TouHoOe coBIajgeHNe oTBeTa — 2.5 0as1a

YcaoBue:
Kakyio MUHUMaIbHYIO CUJTy HY>KHO NPWIOKHUTH K BEpXHEMY OJIOKY, 4TOOBI OH

OoCTaBaJICA B paBHOBeCI/II/I? OtBeT BBIPA3UTC B HBIOTOHAX, OKPYITIUTC OO0 ACCATBIX.

OtBert: 5.0
TouHoe coBIaeHue oTBeTa — 2.5 0ai1a

MaxkcuMaJbHBIN 0aJ11 32 3aganue — 10

Pewenue no ananozuu ¢ 3aoanuem 1.1

14



3aganme Ne 2.1

Oo61ee yciioBue:

JIBa aBTOMOOWJISI IBUTAIOTCS IO KOJIBLIEBOW JTIOpPOre C MOCTOSHHBIMHM IO MOJYITIO
CKOPOCTSIMU V| < V, B OJHOM HarpaBjieHUU. B HaYaiabHBIII MOMEHT BPEMEHU OHU
HaxOAWINCh B ogHOM Touke A. Ha rpaduke (puc.l) nzoOpaxeHa 3aBUCUMOCTb OT
BPEMCHH MHUHHMAJILHOTO PACCTOSHHS MEXIy aBTOMOOWIISIMU, OTCUHUTHIBAEMOTO
BII0JIb 1oporu. Ha pucyHkax 2 u 3 1aHHOE PacCTOSIHUE B pa3HbIe MOMEHTHI BpEMEHU

MIOKa3aHO KPACHBIM.

S, KM

24

0 - N
0 5 10 L MuH

puc.1
V2
A A b
v, Vs,

puc.2 puc.3
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YcaoBue:

Bri6epute npaBuibHOE YTBEPKICHUE O MOAYJIAX YCKOPEHUI aBTOMOOUIIEH:

OTtBeT:
03123220
oa1=a2;é0
\/a1<a2 e
a; > a

TouHOe cOBIajeHNe 0TBeTa — 2 0ajLia

Pewenue.
ABTOMOOMIN IBUTAIOTCS TI0 OAHOM M TOM Ke OKPY>KHOCTH R1 = R»>.

HX yCKOpeHHsI — 3TO UEHTPOCTPEMHUTENBHBIE YCKOPEHUs a = Y_R2. Tak Kak v1 <
V2,

a < as.

YcaoBue:

Yepes kakoe BpeMsi BTOPOil aBTOMOOMIIb OOTOHUT NEPBBIM POBHO Ha OAMH KPyTr?

OtBer: 0 2.5
MHHYTHI O 5
MHHYT O 7.5
MUHYTbI
v 10 MuHYT

TouHOe coBIajieHHe OTBeTa — 2 0aJjlIa

16



Pewenue.

Bropoii aBToMOOMIIL OOTOHUT MEPBBIN Ha OAWH KPYT B TOT MOMEHT BPEMEHU, KOT/Ia
MHUHUMAJILHOE PACCTOSTHUE MEXIY HUMHU BHOBb CTAaHET paBHbIM Hym0. U3 rpaduka
BHUJIHO, YTO 3TO MPou30iAET uepe3 10 MUHYT.

YcaoBue:

Omnpenenute IIMHY OKPY>KHOCTH, 110 KOTOPOH eayT aBToMOOMH. OTBET BRIPA3HUTE B

KHJIOMETPAX, OKPYIJIUTE /10 LENbIX.

OTtBert: 4

TouHoe coBIIaieHNE OTBeTa — 2.5 0ali1a

Pewenue.

MuH1MaIbHOE PACCTOSTHUE MEXK]Ty aBTOMOOMIISIMU, OTCUUTHIBAEMOE BIOJb JIOPOTH,
CTAHOBHTCS HAMOOJBIITNM, KOIJIa aBTOMOOHWJIM HAaXOISATCS B IPOTHBOITOIOMXKHBIX
TOUKaxX OKpyxkHOCTU. U3 rpaduka 3TO paccTostHue paBHO 2 KM, CJI€IOBaTEILHO,

JUTMHA OKPY>KHOCTH paBHa 4 KM.

Ycaosue:
N3BectHO, uto vi = 10 M/c. Onpenenure MOMEHT BPEMEHHU, B KOTOPbIA BTOpPOM
aBTOMOOWJIb B TIEpBBIM pa3 ¢ MomeHTa t = 0 MuH BepHETCS B Touky A. OTBer

BbIPA3HUTC B CCKyHAAX, OKPYTIIMTC A0 LCJIbIX.

OTBeT: 3acunuThIBaETCS B [uana3zone [235; 245]
Tounoe coBnagenue orBera — 3.5 6asna

MakcuMaJabHBIA 0aJ1J1 32 3aganue — 10

Pewenue.

17



N3 l“pacbI/IKa CJICAYCET, UTO CKOPOCTH BTOPOTO ABTOMOOWJISI OTHOCUTEILHO IIEPBOIo: 2
20

3

Vorn = 5 mun = 300 ¢ = M/C.

kM 2000

CJ'ICI[OB&TCJIBHO, CKOpPOCTBb BTOPOIO ABTOMOOMJISI OTHOCHUTEIILHO A0pOTru:
30

3 M/cC.

4 KM 4000

=—-3=240c.
v2 50

,=10+2=
v 3

OnauH KpyT OH MPOEET 3a BpeMs t =

3aganue Ne 2.2

Oo61ee yciioBue:

JIBa aBTOMOOWIISI IBUTAIOTCS IO KOJBILIEBOM JIOPOre C MOCTOSHHBIMH IO MOJYITIO
CKOPOCTSIMH V| < V, B OJHOM HallpaBJI€HNWH. B HadaabHBII MOMEHT BPEMEHU OHHU
HaxXOAWINCh B ogHOM Touke A. Ha rpaduke (puc.l) nzoOpaxxeHa 3aBUCUMOCTb OT
BPpEMCHH MHUHHUMAJIBHOI'O PAaCCTOAHUA MECKIAY aBTOMO6I/IJ'I$IMI/I, OTCUUTHIBAEMOT'O
BI0JIb Joporu. Ha pucyHkax 2 u 3 jaHHOE pacCTOSHHUE B pa3HbIE MOMEHTBI BPEMEHHU

MIOKa3aHO KPACHBIM.

18



S, KM ¢

19

0 - >
0 4 8 t, MUH

puc.1
Va
A A ‘“
Vv, Vs,

puc.2 puc.3

YcaoBue:

BriGepute npaBuiibHOE YTBEPKISHUE O MOAYJISAX YCKOPEHUN aBTOMOOHIICH:

OTBerT:
O ar—a —
0o a) — dy #
0ov a<a
oa > a
TouHOe coBIajeHNe 0TBeTa — 2 0ajL1a

19



YcaoBue:

Yepes kakoe BpeMsi BTOPOil aBTOMOOUITE OOTOHUT MEPBBIA POBHO Ha OIUH KPYT?

Otsert:
O 2 MUHYTHI
O 4 MUHYTBI
o 6 MEHYT v/
8 MUHYT

TouHoe coBIIaeHNE OTBETA — 2 0aJ1j1a

YcaoBue:
Onpenenute IJIMHY OKPYKHOCTHU, TIO KOTOPOH enyT aBToMoOuIii. OTBET BHIPA3UTE B

KWJIOMETPAX, OKPYIJIUTE JI0 LEJIbIX.

OtBert: 2

TouHOe cOBIajeHne oTBeTa — 2.5 0as1a

Ycaosue:
N3BectHO, uTO Vi = 5 M/c. Onpenenure MOMEHT BPEMEHH, B KOTOPBIM BTOpPOM
aBTOMOOWJIb B TIEPBBIM pa3 ¢ MomeHTa t = 0 MuH BepHETCS B Touky A. OTBer

BbIPA3HUTC B CCKyHAAX, OKPYTTIMTC A0 LCIIbIX.

OTBeT: 3acunuThIBacTCA B quanaszone [213; 223]
Tounoe coBnagenue orBera — 3.5 6ayia

MakcuMaJabHBIA 0aJ1J1 32 3aganue — 10

Pewenue no ananocuu ¢ 3aoaruem 2.1
20



3aganue Ne 2.3

Oo61ee yciioBue:

JIBa aBTOMOOWJISI IBUTAIOTCS IO KOJIBLIEBOW JTIOpPOre C MOCTOSHHBIMHM IO MOJYITIO
CKOPOCTSIMU V| < V, B OJHOM HarpaBjieHUU. B HaYaiabHBIII MOMEHT BPEMEHU OHU
HaxOAWINCh B ogHOM Touke A. Ha rpaduke (puc.l) nzoOpaxeHa 3aBUCUMOCTb OT
BPEMCHH MHUHHMAJILHOTO PACCTOSHHS MEXIy aBTOMOOWIISIMU, OTCUHUTHIBAEMOTO
BII0JIb 1oporu. Ha pucyHkax 2 u 3 1aHHOE PacCTOSIHUE B pa3HbIe MOMEHTHI BpEMEHU

MIOKa3aHO KPACHBIM.

S, KM ¢
1.5¢
0 - . 4 >
0 3 6 t, MUH
puc.1
V2
A A Vi
v, Vs,
puc.2 puc.3
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YcaoBue:

Bri6epute npaBuibHOE YTBEPKIACHUE O MOAYJIAX YCKOPEHUI aBTOMOOUIIEH:

OTtBeT:
O a1=a2=0
oa1=a2;é0
\/a1<a2 0 q
> ap

TouHOe cOBIajeHNe 0TBeTa — 2 0ajLia

YciaoBue:

Uepes kakoe Bpemsi BTOPOM aBTOMOOUITE OOTOHUT TIEPBBIN POBHO Ha OJUH KPyT?

Otser:
o L5
MUHYTHI O 3
MUHYTHI O 4.5
MUHYTHI
v 6 MUHYT

TouHOe coOBIIajeHNe 0TBeTa — 2 0ajLia

YcaoBue:
Onpenenute IIMHY OKPY>KHOCTH, 110 KOTOPOU eayT aBToMOoOmH. OTBET BRIPA3HUTE B

KHJIOMCTpax, OKPYITIMUTC 0 LCJIbIX.

OTtBer: 3

TouHOe cOBIajgeHNe 0TBeTa — 2.5 0as1a
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YcaoBue:
N3BectHO, uTto Vi = 15 ™m/c. Omnpenenute MOMEHT BpPeMEHHU, B KOTOPbIA BTOpPOM
aBTOMOOWJIb B TIEPBBIN pa3 ¢ MomeHTa t = 0 MuH BepHETCS B TOuky A. OTBET

BBIPA3UTE B CEKYHAAX, OKPYIIIUTE 1O IETBIX.
OTtBeT: 3acunThIBacTCs B quana3one [124; 134]
TouHoe coBIageHue oreera — 3.5 0ai1a

MaxkcuMaJbHBIN 0aJ11 3a 3aganue — 10

Pewenue no ananocuu ¢ 3aoarvuem 2.1
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3aganue Ne 2.4

Oo61ee yciioBue:

JIBa aBTOMOOWJISI IBUTAIOTCS IO KOJIBLIEBOW JTIOpPOre C MOCTOSHHBIMHM IO MOJYITIO
CKOPOCTSIMU V| < V, B OJHOM HarpaBjieHUU. B HaYaiabHBIII MOMEHT BPEMEHU OHU
HaxOAWINCh B ogHOM Touke A. Ha rpaduke (puc.l) nzoOpaxeHa 3aBUCUMOCTb OT
BPEMCHH MHUHHMAJILHOTO PACCTOSHHS MEXIy aBTOMOOWIISIMU, OTCUHUTHIBAEMOTO
BII0JIb 1oporu. Ha pucyHkax 2 u 3 1aHHOE PacCTOSIHUE B pa3HbI€ MOMEHTBI BPEMEHU

MIOKa3aHO KPACHBIM.

S, KM ¢
25¢
0 . .
0 2.5 5  LMuH
puc.1
V2
A A W
v, Vs,
puc.2 puc.3
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YcaoBue:

Bri6epute npaBuibHOE YTBEPKICHUE O MOAYJIAX YCKOPEHUI aBTOMOOUIIEH:

OTtBeT:
O a1=a2=0
oa1=a2;é0\/
a<a oa >
a2

TouHOe cOBIajeHNe 0TBeTa — 2 0ajLia

YciaoBue:

Uepes kakoe Bpemsi BTOPOM aBTOMOOUITE OOTOHUT TIEPBBIN POBHO Ha OJUH KPyT?

Otser:
o 1.25
MUHYTHI O 2.5
MUHYTHI O 3.75
MUHYTHI
v’ 5 MuHYT

TouHOe coOBIIajeHNe 0TBeTa — 2 0ajLia

YcaoBue:
Onpenenute IIMHY OKPY>KHOCTH, 110 KOTOPOU eayT aBToMOoOmH. OTBET BRIPA3HUTE B

KHJIOMCTpax, OKPYITIMUTC 0 LCJIbIX.

OtBert: 5

TouHOe cOBIajgeHNe 0TBeTa — 2.5 0as1a
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YciaoBue:
N3BectHO, uTO Vi = 8 M/c. Onpenenure MOMEHT BPEMEHH, B KOTOPBI BTOpOM
aBTOMOOWJIb B TIEPBBIN pa3 ¢ MomeHTa t = 0 MuH BepHETCS B TOuky A. OTBET

BBIPA3UTE B CEKYHJIaX, OKPYTJIUTE JI0 IEIIbIX.
OTtBerT: 3acunThiBaeTCs B quanasone [197; 207]
TouHoe coBIageHue oreera — 3.5 0ai1a

MaxkcuMaJbHBIN 0aJ11 3a 3aganue — 10

Pewenue no ananocuu ¢ 3aoarvuem 2.1
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3aganme Ne 3.1

Oo01uee yciioBue:

CTyneHT Kynui1 3JIeKTpoYaifHuK. B MHCTpyKIMK ObLJI0 HATUCAHO, YTO MPU
MOJIKJIFOYEHUH YailHUKA K ceTu ¢ HanpsbkeHneM 220 B uepes Hero Oyaer npoTekarhb
TOK criion 5 A. Bo Bcex mocineayronmx BOIpocax CUUTaUuTe, 4TO YAMHUK

ITOAKIIOYEH K ceTh HanpsukeHueM 220 B.

YcaoBue:
Kaxoii 3apsii mpoTekaeT 4yepe3 MONepeyHOe CEUCHUE HarpeBaTeIbHOTO 3JIEMEHTA

yaitHuka 3a 1 ¢?

OtBer: v 5
Ki o 10
K o 220
Kn

TouHoe coBIIAIeHNE O0TBETA — 2 0aJL1a

Pewenue.

Cuna TOKa NOKa3bIBaE€T, KAKOM 3apsiii NPOTEKAET Yepe3 IONEPEYHOE CEYEHHE
ITPOBOJHMKA 33 €IWHHUILY BpeMeHHU. 3 3TOro onpeneneHus CleAyer, 4To Mpu CHIIe
ToKa 5 A 3a | ¢ uepe3 nonepeyHoe ceueHne NPOBOJHUKA MPOTEUET 3apsil BETUUHMHOM

5 Ko

YciaoBue:
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Yemy paBHO CONpPOTUBIICEHHE HAarpeBarelbHOrO »3JeMeHTa u4aiiHuka? OTBer

BBIPA3UTC B OMaX, OKPYITIUTC 0 LCIIbIX.

OTtBert: 44

TouHOe cOBIajeHNe 0TBeTa — 2 0ajLjia

Pewenue.

N3 3akona Oma AJI1 y4aCTKa OCIIW BbIpa3uM COIIPOTHBICHHUC U ITIOACTABHUM JTdHHBIC
220

B YCJIOBUHU BeMIMUUHBL: R = U == 44 Om.

YciioBue:
Kakoe konu4ecTBO TEMIOTHI BBIACISET HArpEBAaTECNIbHBIA AJIEMEHT YallHUKa 3a 5

MI/IHYT? OtBeT BBIPA3UTC B KMJIOAKOYJLAX, OKPYITIUTC A0 OCJIbIX.

OTtBeT: 330

TouHOe coBIajeHne oTBeTa — 3 0ajLia

Pewenue.
Jlnsa  orBera HaA OTOT BONPOC BOCHOJB3yeMCs 3akoHOM Jxoynsa—JIeHuna,

MpeaABapruTCIILHO IICPCBCASA MUHYTBI B CCKYH/BI.

Q= I?RT = 5%-44.5- 60 = 330000 /I = 330 g JIx.

YciioBue:
CTyneHT 3aMeTHII, 4TO 32 5 MUHYT YallHUK HarpeBaeT 1.5 1 BOABI OT TEMIIEPATYPbI

20 °C no 62 °C. Onpenenute KII/] vaitnuka. YaenbHas TEI0EMKOCTh BOJbI paBHA

28



4.2 xJIx/(xr °C)), m1oTHOCTH Boabl paBHa 10° kr/m>. OTBET BBIpa3uTe B MPOLIEHTAX,

OKPYIITINTC OO0 ICJIbIX.

OTtBerT: 80
TouHOe coBIajeHne 0TBeTa — 3 0aJL1a

MakcuMaJabHBIA 0aJ1J1 32 3ananue — 10

Pewenue.

KIIJl yaitHuka MOXHO BBIYUCIUTE IO (pOpMYJIE:

Q
n=-.100%,
Q

rjae Q — KOJMYECTBO TEIUIOTHI, KOTOPOE BBIACINI HArpeBaTeIbHBIM JIEMEHT 3a 5
MUHYT pa0bOoThl YaiiHUKa. DTO 3HaYEHHUE Mbl MOIYUYHIN IIPU OTBETE Ha MPEIbIAyIIHNM
BONpoC. Qy — KOJIMYECTBO TEIUIOTHI, HOTpeOOBaBLIeECs sl HATPEBAHUS BOJIBI.

Qs = cpV(tk — tu), TOE C — ynenabHas TEIUIOEMKOCTb BOJbI, p — IJIOTHOCTh BOJIBI,
V — 00bEM BB (HEOOXOIUMO NEPEBECTH B M°), t, — KOHEUHAs TEMIIEPATYPa BOJIbI,

t, — HauajpHas Temneparypa Boabl. CoOrupaeM BcE B 0JIHY HOpMyITy:
Vit, =t
p="L00.1009% ~ 80 %,
IRt
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OTBer:

TouHoe coBIIaeHNe O0TBETa — 3 0aJ1j1a

YciaoBue:

CTyneHT 3amMeTui1, 4To 3a J1 BOJIBI OT TeMIIEpaTypPhl
3aganue Ne 3.2

Oo61ee yciioBue:
CryneHT Kynui B unCTpYKIMN

MTOAKIIFOUECHU N HanpsbkeHuem 220
Tok cuiorn 10 A. Bo Bcex MNOCIENyHONMX BOMNPOCAaX CYUTANTE, YTO YaWHHK

NOJKJIIOUEH K ceTH HanpshkeHnueM 220 B.

YcaoBue:
Kaxkoit 3apsig mpoTekaeT 4yepe3 MONepeyHOe CEUCHUE HArpeBaTeIbHOIO 3JEMEHTA

yaitauka 3a 1 ¢?

OtBeT: O 5
Kn v 10
Kn
0 220 Kn

TouHOe coBIajieHHe OTBeTa — 2 0aJia

YciaoBue:
UeMy paBHO COINPOTUBICHUE HArpeBarebHOIO »dJeMeHTa 4ailHuka? OTBer

BBIPA3HUTC B OMaX, OKPYITIUTEC JO ICIIbIX.
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SHCKTquaﬁHHK. OBLIO HAITKMCaHO, YTO IIPpHU YallHUKa K ceTu ¢ B

4yepe3 Hero OyJeT MpOoTeKaTh

OTtBerT: 22

TouHoe coBIIAeHNE O0TBETA — 2 0aJ1j1a

YcaoBue:
KOJIMYECTBO TEIJIOTHl  BBIICINISICT HAIPEBATEIbHBIN 2JIEMEHT 2

MHHYTBI? OTBET BBIPA3UTE B KUJIOJKOYIISAX, OKPYIIIUTE 10 LENbIX. 264

2 MUHYTHI YalHUK Harpesaer |
20 °C no 64 °C. Onpenenure KII] gaithuka. YaenpHast TEMIOEMKOCTh BOJIBI paBHA
4.2 x1x/(kr - °C-), m1oTHOCTh Boakl pasHa 103 kr/m>. OTBET BBIpa3uTe B NPOLIEHTAX,

OKPYTJIUTE JI0 IETbIX.

OtBet: 70
TouHoOe coBIajgeHne oTBeTa — 3 0ajLia

MakcuMaJabHBIA 0aJ1J1 32 3aganue — 10

Pewenue no ananocuu ¢ 3aoarvuem 3.1

Kaxkoe JalHUKa 3a
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OTBer:

TouHoe coBIIaeHNe O0TBETa — 3 0aJ1j1a

YciaoBue:

CTYILGHT 3aMCTHIJI, YTO 34 JI BOABI OT TCMIICPATYPhbI
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JICKTPOYAHKUK. OBLJIO HAIKMCAHO, YTO NPU YallHUKA K ceTh ¢ B
4yepe3 Hero OyJeT MpOoTeKaTh

3aganue Ne 3.3

Oo61ee yciioBue:
CryneHT Kynui B unCcTpyK1UIMNK

MTOAKIIFOUECHU N HarpsbkeHuem 220
ToKk cwio 4 A. Bo Bcex mnocimeayroommx BONPOCAX CUYUTAWTE, 4YTO YaWHHK

ITOAKIIOYEH K ceTH HanpspkeHueM 220 B.

YcaoBue:
Kakoii 3apsii mpoTekaeT 4epe3 MOoINepeyHOe CEYCHUE HarpeBaTeIbHOTO 3JIEMEHTa

yaitauka 3a 1 ¢?
OtBeT: v 4
Kn o 40

Kn
o0 220 Kn

TouHOE cOBIIajeHNe 0TBeTa — 2 0ajLia

YciaoBue:

Kaxkoe JalHUKa 3a
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OTBer:

TouHoe coBIIaeHNe O0TBETa — 3 0aJ1j1a

YciaoBue:

CryneHT 3aMeTud1, 4To 3a J1 BOABI OT TEMIIEPATYPBI
Yemy paBHO CONpPOTUBIICEHHE HarpeBaTelIbHOIO »JJeMeHTa uYaiiHuka? OTBer

BBIPA3UTEC B OMaxX, OKPYITIUTC A0 LCIIbIX.

OTtBeT: 55

TouHoe coBIIaeHNE OTBETAa — 2 0aJ1j1a

YcaoBue:
KOJIMYECTBO TEILIOTHI BBIJICTISICT HarpeBaTeIbHbIN AIIEMEHT

3 MuHYTbI? OTBET BBIPA3UTE B KUJIOLKOYIISIX, OKPYIVIMTE JI0 AECATHIX.
158.4

3 MUHYTHI YallHUK Harpesaet 0.5
20 °C no 65 °C. Onpenenute KII/] vaithuka. YaenpHas TEMIIOEMKOCTh BOJIBI paBHA
4.2 x]JIx/(kr - °C-), m1oTHOCTH Boabl paHa 10° kr/m>. OTBET BBIpa3uTe B NPOIIEHTAX,

OKPYTJIUTE JI0 TIENIBIX.
OTtBeT: 3acunThiBacTCs B Auamnas3one [59; 60]

TouHoOe coBIajgeHne oTBeTa — 3 0ajLia

MakcuMaJabHBIH 0aJ1J1 32 3ananue — 10
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JICKTPOYAHKUK. OBLJIO HAIKMCAHO, YTO NPU YallHUKA K ceTh ¢ B
4yepe3 Hero OyJeT MpOoTeKaTh

Pewenue no ananocuu ¢ 3aoaruem 3.1

Kaxkoe JalHUKa 3a
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OTBer:

TouHoe coBIIaeHNe O0TBETa — 3 0aJ1j1a

YciaoBue:

CTyneHT 3amMeTui1, 4To 3a J1 BOJIBI OT TeMIIEpaTypPhl
3aganue Ne 3.4

Oo61ee yciioBue:
CryneHT Kynui B unCTpYKIMN

MTOAKIIFOUECHU N HanpsbkeHuem 220
TOK cwio 2 A. Bo Bcex mnocimeayroommx BONPOCAX CYUTAWTE, 4YTO YaWHHK

NOJKJIIOUEH K ceTH HanpshkeHnueM 220 B.

YcaoBue:
Kaxkoit 3apsig mpoTekaeT 4yepe3 MONepeyHOe CEUCHUE HArpeBaTeIbHOIO 3JEMEHTA

yaitauka 3a 1 ¢?

Otser: v 2
Kn o 20
Kn
0 220 Kn

TouHOe coOBIIajeHNe 0TBeTa — 2 0ajLia

YciaoBue:
UeMy paBHO COINPOTUBICHUE HArpeBareJbHOIO »dJeMeHTa 4ailHuka? OTBer

BBIPA3HUTC B OMaX, OKPYITIUTC O ICIIbIX.
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SHCKTquaﬁHHK. OBLIO HAITKMCaHO, YTO IIPpHU YallHUKa K ceTu ¢ B

4yepe3 Hero OyJeT MpOoTeKaTh

OtBet: 110

TouHOe cOBIIajgeHNe 0TBeTa — 2 0ajLia

YcaoBue:
KOJIMYECTBO TEIJIOTHI  BBIICIISICT HATPEBATEIbHBINA PJIEMEHT 5

MHHYT? OTBET BBIPA3UTE B KIWJIOIKOYJISAX, OKPYIJIMTE 10 LEbIX. 132

5 MUHYT YallHUK Harpesaer |
20 °C no 36 °C. Onpenenute KIIJ] yaitHuka. YaeiapHas TEIOEMKOCTh BOJIbI paBHA
4.2 xJIx/(kr - °C-), m1oTHOCTh Boabl paHa 10° kr/m>. OTBET BBIpa3uTe B NPOLIEHTAX,

OKPYIJIUTE JI0 LEJIbIX.

OTtBerT: 3acunThiBaeTCs B auamnazone [50; 51]
Tounoe coBnagenune orBera — 3 6ajia

MakcuMaJabHBIH 0aJ1J1 32 3ananue — 10

Pewenue no ananozuu ¢ 3aoaruem 3.1

Kaxkoe JalHUKa 3a
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OTBer:

TouHoe coBIIaeHNe O0TBETa — 3 0aJ1j1a

YciaoBue:

CTYILGHT 3aMCTHIJI, YTO 34 JI BOABI OT TCMIICPATYPhbI
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