00O «PEIIETUTOPCKAZ I'PYIIITIA 3UI'3AI»

O0bsicHeHHs K 3a1aHUAM 10 ¢pu3uke NMPooHoro TecrupoBanus «3ul3ar»-2010

1. b. [lockonbky rpaduk HaYMHAETCA U3 Hayaiaa KOOPJAMHAT, TO Mbl UIMEEM JIeJIO C YpaBHEHUEM
JUIs TepeMelleHust S = vyt + azﬁ Bocnone3yeMcs TeM, 4YTO HaM HM3BECTHBI KOOPJIMHATHI
BeplMHEl Tapaboisl. M3 Kypca anreOpbl M3BECTHO, 4TO il ypaBHeHHs Yy = ax’ + bx +
C: Xy = —2% . Torma muis ciydas Halero ypaBHEHUs t, = —1;—0 =2, ¢ JIpyrol CTOPOHBI,

MOJCTABJISIS ATY KOOPAMHATY B YpaBHEHHUE Ul NIEpEeMEIleHus, nojydaeM S, = 2vy + 2a = 20.
Pemras mostydyeHHy10 CUCTEMY M3 ABYX yYpaBHeHUM, HaxoauMm vy = 20,a = —10.

Torna ypaBHeHue apmxkenus s = 20t — 5t2.

3aMevaHue: MOJB3YSICh TEM, YTO 3aJlaHMsl TECTOBBIC, BOBMOXKEH M BTOPOHM CIIOCOO pElICHUs —
MIOJICTAHOBKOW B TPEIJIOKCHHBIC YpPABHEHHS [BUKCHUS KOOPJAMHAT TOYEK, YKa3aHHBIX Ha
rpaduke.

2.A.

\
Cnenas npoekiuu cui Ha oc OX u OY, noiaydaeMm ypaBHEHHE:

VI2—_h2
E. = mgsina + umgcosa = mg(sina + pcosa) = mg (% +u l l i ) =700 G + 0,05 g) =
448 (H)
3. A. 2

A

3amuiem BTOPOC YCJIIOBUC PABHOBCCHUA JIA pblyara:

m1l1 + mzlz . 400 + 1200
ms 50

mlgl1+ngl2—mggl3=0 =i l3: =32 (CM)

4. T'. TlockoybKy B 3a/laue YIIOMHHAETCS] B3aMMOJICMCTBUE TEJ CO CBS3BIO MX CKOPOCTEH M CHII
B3aUMOJICVCTBUS, TO OHA PEIIAETCS C UCIOJIb30BaHUEM BTOPOro 3aKoHa HEIOTOHA B UMITYJICHOM
dopme. Tak kak JIBWKCHHE B 3a/lad€ MPOUCXOJUT BIIOJH OJHOW OCH, TO B CKAJIAPHOHN 3amucH
YpaBHEHUE NPUHUMAET IPOCTENIININ BHT:

mAv = FAt
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Tak kak mraiiba mocjae CTOJKHOBEHHUS OTJIETENIa B IPOTHBOIOIOKHOM HAIPABICHUH, TO MOIYJIb
U3MEHeHus ee ckopoctu paBeH 30+20=50 (m/c).

mAv 0,2:50
At 0,05 00 ( )
5. B. Ilo npuBeieHHOMY B T€CTE PUCYHKY BUJHO, YTO BEC TeJIa B BO3/yXE COCTABISACT 7 €AUHHUIIL,
a B )KMAKOCTU 6 enuuuil. M3 3Toro nenaercs BbIBOJI, YTO cuia ApxuMmena, J1eMCTBYIONIas Ha TEJIO

B JKUJIKOCTU paBHA CGI[LMOfI 4acCTH €ro BE€Ca B BO3AYXCE. 3Ha‘-II/IT, MOKCM 3alluCaTbh YPAaBHCHUC:

1 1 1 7000
Fy= omg = PxgV = ;png = P T oPe == 1000 (xr/m*) .

3amMeyaHue: B POJIH dKUAKOCTHU MTOAXOIUT ANCTHIIMPOBAHHAA BOA.

6. I'. IlockonpKy ra3 HaxXOUTCS O] TIOJIBUKHBIM MOPITHEM, TO MPOIIECC HArpeBaHus ra3a Oyaer

M300apHBIM.

Vi V. Vi Vi+AV AV 06
_1:_2:>_1:—1 :)Vlz—:—ZS(J'I)
T T T 12Ty 02 02

7. b. I'maBHOE€ HE IOCYUTAThL B ATOM CJIydac, 4TO IMOCKOJIbKY TI'a3 3aHHUMACT 00BeM 68.J'IJ'IOH8.,
KOTOpHﬁ HC MCHACTCA, TO 3a4ady CTOUT PCIIATb IO YPaBHCHUIO HU30XOPHI. Baxno O6paTI/ITL
BHUMAaHHEC, 4YTO B XOJAC IpOLECCa MCHACTCA MaACCa rai3a, IO3TOMY IIPUACTCA BBIBECTU ocoboe
YpaBHCHHE, OITMCBIBAOIICEC B3aNMOCBA3b €0 MAKpOIIapaMETPOB.

BOCHOJ’IBSyeMCH AJIsT 9TOTO YpAaBHCHUCM MeHneneeBa-KnaneﬁpOHa H pasaciiuM I1I0 PAa3HbIC
CTOPOHBI paBCHCTBA IICPEMCHHBIC ITAPpAMCTPbl U KOHCTAHTLI:

m p R p P1 P2 P1 p2
PV =M mT VM mr O T T T, T myT, T,
= p; = 2p1.

3HaHI/IT, JAaBJICHUC BO3PACTET B JIBA pa3a.

8. b. ITockonbKy HHIIMHAP HAXOAUTCA B BaKyyme, TO FE€IUd HaXOAUTCS TOJIBKO MOJ AaBICHUEM
MOJABUKHOTO TIOPIIHS, a CJIEeOBaTelbHO, paboTa, COBEpIIEHHAs Ta3oM, HAET TOJbKO Ha
M3MEHEHHUE NTOTEHIUAIIBHON YHEPTUU TTOPILIHS.

A =mygh
A=pAV =ZERAT =

mRAT 2:1073-8,31-2
h=——= 5 =1 (m).
Mimng  4-1073:0,831-10
9. B. Ilockonbky 25% TemnoTel ropeHus O€H3WHA UIET Ha HarpeBaHHE JibJa J0 TeMIEepaTypbl
IUTaBJIEHUS, Ha €ro IUIaBJIEGHWE M Ha HarpeBaHHWe BOJABI JI0 TEMIIEpaTypbl KHUIIEHUS.
CrnenoBatenbHO, MOKEM 3alKcaTh YpaBHEHUE TEIUIOBOTIO OaaHca:

c,m,(0—t,) + Am, + c,;m, - 100
0,25¢q

0,25qmg = ¢,m,(0 —t,) + Am, + ¢;m,; - 100 = mg =

_2100-15-10+15-330000 +2400-15-100
6~ 0,25-46000000

~ 1 (kr).
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10. I'. [Ins pacdyera MakCUMaJIbHOM BBICOTBI KOJIOHHBI CIEIYET PACCMOTPETh Mpeaes NPOYHOCTH
€C HArpys3Ku 1oz COGCTBGHHBIM BCCOM Y OCHOBAaHUH.

_F_mg _pVg _ pShg _ _ O _ 107 -
Onn =3 =5 =5 = =pgh = h= > —8000_10—12500 (M) = 12,5 (km).
11. A

B
|
|
2cem |
|
|

C: 1CI\1_

E,
Ep E

[Io mnpaBuny cnoxxkeHuss (IPUHLUIY CYNEPIO3UIMH) IIOJEH, YUYUTHIBAs, YTO BEKTOPHI
HANPSDKEHHOCTH OT ToUeK A U B meprneHIuKynsapHsI:

2 2 (2\/?_10—6)2 (4.10—6)2
E=VE’+E’ = \/kz % + k? % =9-10° \/ (10-2)* + 210-2)% 27 - 107 (B/m).

12. B. Tak kak Touku B, C, D HaxomsTcs Ha 3KBUNIOTCHIIMATBHON MOBEPXHOCTH, TO PA3HOCTH

MOTEHIIMAIIOB MEXIY TOYKOM A M J1000M M3 3THX TOYEK OJMHAKOBAas, a CJIEIOBATEIbHO, U
paboTta KyJIOHOBCKHMX CHJI IO MEPEMEIICHUIO 3apsijia OJMHAKOBA.

13. B.
R,=2(0M) R,=6(0m) U, =10 (B)

— 1 }—

|,

| I
-1+
3anuiem HanpsHKEHUE Ha KIIeMMaX UCTOYHUKA TOKa:
U=¢e—-1Ir

HOJ'II)SYHCB IMpaBUJIaMH MOCJICA0BATCIIBHOTO COCIMHCHM A ITPOBOAHUKOB, 3aITUIICM:

{Ulz =¢e—1Ir—U;s e=U _ 50-10

=] = =4 (4).
Uiz = Ry + RpI A)

T Ri4Ry+T 24642

14. T'. Y 106HO BOCIIONB30BATHCS CASAYIOMIEH POPMYIION /TSI MOIITHOCTH HAa yYaCTKE IIETIH:

2 2 2 2 2
pp=L=U _US =1,25-%=1,25-”—l=1,25P.
. p

CrnenoBaTenbHO, MOITHOCTD yBeIU4MTCs B 1,25 pasa.

15. b. 3anuinemM 3aK0H U3MEHEHUS COMMPOTUBJICHUSA OT U3BMCHCHUA TEMIICPATYPhI IPOBOJHUKA:
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R =Ry(1 + aAT) U %_1 20, ; )
R:% :>7:R0(1+CIAT):>C¥:T:W:2'1O (K )

16. A. Ilo npaBuny JleHua omnpezenseM, YTO MHIYKIMOHHBIN TOK, BO3HUKAIOIIUN B KaTYIIKE,
MOPOKIAET MAarHUTHOE IOJIE C CEBEPHBIM IOJIIOCOM y BEpXHEro kKpas karywku. [lo mpaBuiy
MIpaBOM PyKH OIPENENsieM, YTO NHIYKIIMOHHBIN UMEET TOK HampaslieHHe 1.

17. B.
Vx, M/C N

A 4

-1,5

Vnax = 15 )

2m
T=01(); w =a=20n
[TockoybKy TpaduK HAYMHAETCS U3 HYJIsS U MMEET (POPMY CHHYCOHMBI, TO MOXKEM 3aIUCaTh IO

3aKOHY TAPMOHUYECKUX KOJICOaHMIA:
V = Uy Sinwt = 1,55in20mt.

18. T'. Jlns scHocTH 3amuiieM QGopMyily TMepuoaa MalbIX KoJieOaHWW MaTeMaTU4ecKOoro
MasTHHUKA!

T=21T\/z
g

[To BenmuMHAaM, MPUCYTCTBYIOMIUM B (OpMYJe JIETKO BUAETh, YTO MEPHOJ 3aBUCHT OT JIJIHHBI
HUTHU MasgTHHUKA U OT YCKOPCHUA CBO60)IH01"O maacHusA, KOTOPOC 3aBUCHUT OT IIUPOThBI MCCTHOCTHU
Ha 3emie (Tak Kak OHa UMEET 0co0yr0 hOopMYy - TEOHU).

19. b. DddexT Bo3MokeH BCIaeACTBUE TOTO, UTO MOKa 3BYK JOHAET A0 HaOmoaaTens Ha 3eMIle,
CaMoOJIeT YK€ YCIEeT MPOJIETeTh ONPEIEICHHOE PACCTOSHUE M OKa3aThCsl 10 JIMHUU BUAUMOCTH
M0J] KAKUM-TO OCTPBIM YTJIOM K TOPH30HTY.
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A" a
h
\ a
=t
hhzct — %:tga :vzt‘g%:gll‘()\/g(M/C)
7=tga

['ne ¢ — ckopocTh 3ByKa B BO3/yXe.

20. A. Baxxno oOpaTUTh BHHMaHHE, YTO MHHHUMAJIHHOE BpPEMsI MEXKIY UMITyJIbCaMH JIOKaTopa
OTrpaHUUYMBAETCSl PACCTOSHUEM, KOTOPOE IOJIKHA IMPONTH AJIEKTPOMAarHuTHas BOJIHA JI0 LIEJU U
Ha3aj, T.€. IBOMHOE PACCTOSIHUE.

2L c _ 3108

t=— > v =

- 20 = Zeo10s — 2200 (Tm).

I'ne ¢ — ckopocTh cBeTa B BakyyMe (BO3/1yXe).

21. A. 3anumieM 3aKOH COXPAaHCHHUS DJHEPIHMH B KOJICOATEILHOM KOHTYpPE, B KOTOPOM
MpPUPABHSAEM HAYAJIbHOE SHEPreTHYECKOE COCTOSHHE KOHTYpPA, KOTJIa TOJHOCTBIO 3apsiKeH
KOHJIEHCATOP, U COCTOSIHHE B TOT MOMEHT, O KOTOPOM F'OBOPUTCS B YCJIOBUU 3a1a4H.

CU§ _ cu?  LI* _ [CWE-UH _ [9107°(502-30%) _ . . o
S =t =>I—J 3 = 71053 =6-107“ (4).

22. T'. TlockonabKy IUIOCKOCTH 3€pKajla HaxOJUTCS IOCEpPEeIMHE MEXIy YEJIOBEKOM M €ro
M300paXeHHEM, TO TIO TPHUBEJACHHOM CXEME BHJHO, YTO OHO SBJSIETCS CpEaHEH JIMHUEH B
TPEYroJbHUKE, OCHOBAHUEM KOTOPOTO SIBISIETCS M300pakeHHe, a BEPLIMHON — IJla3a 4yeloBeKa.
A 10 CBOMCTBY CpeJlHEN JIMHUU TPEYTrOJIbHUKA OHA paBHA MOJOBUHE MMAPaUIEIbHOIO OCHOBAHHUS.
3uauut, umeeM 182/2=91 (cm).

N
" A
/7 \
N /N
7N
|
|
| A
/\ \\ // \
N
N/ \\

3epKajo

23. B. 3apmaua pemaercs NOpPOCTBIM IPUMEHEHHEM (OPMYJIbl CIIOKEHHUS PEISTHUBHCTCKUX
CKopocTell (Tak Kak OHHM OJM3KH K CKOpOCTH cBeTa). [lockonbKy M KOCMUYEeCKUi Kopaldiib, U
CHapsJl, BBITYIIEHHBIHN C HETO, JIETAT B OJJHOM HaIlPaBJIEHUH, TO CKOPOCTH CKJIAJ[bIBAIOTCSL.
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__ votvy _ 0,5¢+0,4c
= —gor = —osc0ac = 0,75¢.
1+——= 1+—2—

['ie ¢ — ckopocTh cBeTa B BaKyyMe.

24. B. Kpacnas rpanuna ¢dotodpdexkra  COOTBETCTBYET MHUHHUMAJIBHOH  YacTOTe
AJIEKTPOMArHUTHOTO U3JIY4YEeHHsI, IPU KOTOPOH ellle HaOII0IaeTCsl «BBIPHIBAHUE)» JIEKTPOHOB C
MOBEPXHOCTU 00ydaemMoro oopasna. Takum obOpazoM, GoTodrdhdexT MOKET MpeKpaTUTLCS MPU
YMEHBIIIEHUU YaCTOTHI U3TYUCHHSI, & CICIOBATEIILHO, U YBEIIMYCHUH €TI0 JJIMHBI BOJTHBI.

C
A==
25.A. }Be + 3He - 12C + {n

B ypaBHeHuMM sAepHOM peakUMM JOJKHBI COBMAJaTh CyMMbl HM)KHUX HMHJIEKCOB (KOJUYECTBO
IIPOTOHOB) U CYMMBbI BEpXHHUX UHAEKCOB 3JIEMEHTOB (KOJIMYECTBO HYKJIIOHOB) C IPABOM U C JIEBOI
yacTl ypaBHeHus. Kpome Toro, mnopsakoBble HoMepa (HM)KHHE MHJIEKCHI) JOJDKHBI
COOTBETCTBOBATH 3JIEMEHTaM B Tabyuie MeHpemneesa.

26. 1-B; 2-A; 3-11; 4-T.
27. 1-A; 2-B; 3-]1; 4-b.

28. Tloner xamymKoB OyIeT ONMHCHIBATHCSA YPAaBHEHUSMH ABIDKEHHS Tella, OPOLICHHOTO O[T
YIJIOM K TOPH30HTY.

gtz
h=FSi=v. \/7_15 /“_30()
l—vt 10
Otsert: 30.

29. 3anumeM (GopMyJbl CKOPOCTH MCKYCCTBEHHOT'O CITyTHMKA IJIAaHETHI U Iepuoja oOpalieHus
CIIyTHHUKA:

GM
= 2 343
R 4m2R3 ¢ 49-(6670-103)
P = M = O — — = 3,6 10?2 (kr).
7R GT 6,67-10~11-(6,67-10%)
T Rop6

T =

v

Tak xak oTBET Tpe6yeTc51 moaaTb MOoACJICHHBIM Ha 1022 , TO

OTtBert: 3,6.
A
30. PT v
I T O I A
ETRNEERINR
__Il;\ 1 1 |)2_I__
AN Y O O I
[ Ll [
[T
[ T Y >
0

Bocnonszyemcst popmymnoit ans KI1/] nneanbHON TEMIOBOM MAITUHBL:
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A

T’:

QHarp

BBenem enunuuHbie 0Tpe3ku Ha ocsix: Vy, pg. Bocnonb3yemes teM daktom, uto paboTa 3a Bech

[UKJI paBHA IUIOMIA/IM BHYTPH rpaduka.
A= SVO ' 3p0 = 15p0V0
YyacTku HarpeBa Ha rpaduke 4-1 u 1-2:

QHarp = Q41 + Q12
Q4 =AU = % *3po - 2V = 9p,yV, (mpouecc U30XOpHBIN) —; n = 15polo 0,25

3 590V
Qiz =5 4po - SV + 4po - SVo = 50p, Vo
[lepeBoas B mpo1eHTHI, onydaeM 25%.
OTtBert: 25.

31. Bocnionb3yemcst popmysioii pacuera OTHOCUTEIbHOM BIAKHOCTH:

o =2-100%

H

I/ICHOHBBYSI €C, MoJIy4acM AJisI HA9aJIbHOI'O U KOHCUYHOI'O COCTOSAHUA BO3AyXa:

P1

ml = Qopﬂvl
_ o = Am = (p1Vh — @,V5) = 12,8+ (0,5 - 0,25) = 3,2 ().
M2 = To00, P2

3aMeyaHue: IMOCKOJIBKY IO YCJIOBHIO CKAa3aHO, YTO BBIMAJACT pOCa, TO OTHOCUTCIIbHAA BJIIA)KHOCTDH

BO BTOpoM ciydae paBHa 100%. J1yist HaX0xAeHHS TUIOTHOCTH HACBIIIEHHOTO Tapa Mnpu
temneparype 20°C 110/1b3yeMcst IPUBEACHHOM B YCIOBUM TAGIHIICH.

OTtBert: 3,2.

32. 300pa3uM IeKTPUIECKYIO 1IeTb, YKa3aHHY0 Ha ¢poTorpaduu B BUIE CXEMBI:

208
SO

Ha ¢oto Nel peocrat BKIIIOUEH B MOJIOKEHHE ¢ MAKCUMAJIbHBIM CONIPOTUBIEHUEM, Ha (oTo No2

B CPEAHEC ITOJIOKCHHC.
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AMHepMeTp M BOJIBTMETP B LCIH IMOKA3bIBAIOT CHUITY TOKA XU HAIPSIXKCHUC HA JIAMITOYKE
COOTBETCTBEHHO. 3anuiieM 3akoHbl OMa AJIg ydaCTKa LCIU: Ha JIAMITIOYKE U Ha BCEM 1IeIH B
ABYX IIOJIOKCHHUAX pcocCTara:

(1, = Yoo
Rmax +R}11
I — Uo61u
2 7 Rep+Rn
Uy _Up-U; _ 28-22
1\ Rm= m = Rpax = 2 T 0a-TZ T 6 (Om).
’ 2
_U
RJ'IZ - E
_ Rinax
\ Rep = 2

B Tom (baKTe, 4TO B pacu€Tax MCHACTCA COIIPOTUBJIICHUEC JIAMIIOYKH, YUTCHO, YTO aMIICPMETP U
BOJIbTMETP B LCHIH PCAJIbHBIC U UMCIOT HCHYJICBBIC 1 KOHCUHbBIC COITPOTHUBIICHUS.

OTBer: 6.

33. HaunewM ¢ TOro, 4T0 ONpeAeTnM MMEKTPOXUMAYECKHIA SKBUBAIICHT MEIN U3 rpaduka,
IIPUBEJICHHOT'O B YCIIOBHH.

m, Kr
9,99.10’

3,33-1077

Bocnonszyemes popmyioi:

m _ 3331077 -
m = kq =>k=;=T=3,33-1O 7 (xkr/Kn)
Hanee 3anumem 3akon Dapazest B ©HOUM (GOpMe U COOTHOIIEHUS JTsl KOJIMYECTBA BEIIECTBA
M€Y Ha JIEKTPOJE:

m_X KIEN, _ 3,33-10773-64:6,021023 20
M Ny = N = " = = 0064 d =~ 6 . 10
m = kit '

Tak kak B ycaoBuu TpeGyeTcs nmoaenuTs oteet Ha 1020, To:

OTtBer: 6.

34. 3apspKeHHbIE YaCTHIIBI OYAYT ABUTATHCS B MATHUTHOM II0JI€ 110 KPYTOBOM TPAEKTOPUU TIO]T
JiericTBUeM cuiibl JIopenua:

(Fry = QaVaB

F, = B
" Ve vy QuRymy 32-1071°-4-3
=ma —_ — = = =
v;‘ vy quyRym, 1,6-10719-3-4
l Ay
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CKOpOCTh (-4acTHIIBI B 1Ba pa3a OoJIbIIIe.
OTtBer: 2.

35. 3anumieM COOTHOIIECHUE JJIsl YaCTOT U EMKOCTEH, YKa3aHHOE B YCIIOBUU, U CIEACTBHE U3
dbopmynel TomcoHa:

V1

n_3
V2 —6
__ 1 =, =2 0,05-1076 (@) = 0,05 (MKD
== 1= 3 5 (?) ( )
CZ = C1 + AC
Otser: 0,05.

36. Xoz j1yda — 3TO JIMHA JIMHUU, KOTOPYIO OH OIMCBIBAET, IPOXO/s YepPe3 CTEKIITHHYIO
pU3MY.

3anuiinemM reoMeTpudeckuii pakT, KOTOPHI BBITEKAET U3 TOTO, YTO MPSIMOYTOJIbHBIE
TpeyroibHUKU AOB u OCD noctpoensl Ha paguycax u AO=0D:
AB sina 9 sina

= =-=15 = sinf =
CD  sinf 6 ’ b 1,5

['ne [ - yron mpenomiieHus jiy4a B ipu3Me (MeHee 90%).

U3 npsimoyronbHOTro TpeyroibHuka OMS:

oS
OM =
w0sf = oM=—-2_= fmz = 2 (cm).
cosp =+1— sin?f \/1 2,25 \/1 225

OTtBer: 2.

37. BaxxHO 00paTuTh BHUMaHKE, 4TO Mociie pacmnana octagock N=20 aTOMOB paJinOaKTHBHOTO
BEILIECTBA.

3anumieM 3aKoH PaaArOaKTUBHOTI'O pacriaga:

t
N=Ny-2T=T=—-—1=—-%"=90 (vun).

lngﬁ logzﬁ

B pacuerax Bpems pacmajia nepeBeieH0 B MUHYTBI, YTOOBI MMOTYYUTh COOTBETCTBYIOIIHI
pe3ynbTaT, Kak U TpeOOoBaoCh B YCIIOBUU 3a/JauH.

OtBeT: 90.



