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Oo0bsicHenus Kk 3aganusiM no ®U3UKE npoénoro recrupoBanns «3UI'3AIN — 2012-2013

1. A

HOCKOJ’II)Ky H3 yCJIOBUA U (bOTOFpa(bI/II/I HU3BCCTHBI BPEMsI, MEPEMCUICHNE W Ha4daJlbHass CKOPOCTH IIapuKa (HaHpI/IMCp,

o at 28
WCTIONb3YeM HEPBBIA y4acTOK ABM)KEHHMS), TO JUIS BBIPaXKEHHsI YCKOPEHHS yJOOHO HCIIONB30BaTh GOPMYINy: S = — = a = — =

2 t2
2:0,01 M
=2 (D).
0,12 c2

3ameuanne. BoaMoxxHO pemenne 3anaun u 6€3 JaHHOTO O TOM, YTO HadallbHast CKOPOCTH IIaprKa paBHa Hymo. OTHaKoO B
TaKoOM clly4yae CJIO0XKHOCTb 3aJIJaHUs BBIXOAUT 33 paMKU TECTOBOTO YPOBHSL.

2. A

Ha Temo B cBoOomHOM ToneTe (6e3 ydueTa CONPOTHUBICHHS BO3yXa) JEHUCTBYET YCKOpPEHHE CBOOOIHOTO IaJIeHHUS,
HaIpaBICHHOEC BHU3 IO BEPTHKAIBHON ocu. Takum 00pa3oM, BIOJIb BEPTUKANBLHOW OCH JBIXKCHHE PABHOYCKOPEHHOE, BIOJb
TOPHU30HTANBEHON — paBHOMEPHOE, T.K. MPOEKIINA YCKOPEHUS Ha 3Ty OCh paBHA HYIIIO.

3. b
yCKOpeHI/Ie HC MCHJCTCs, T.K. HCU3BMCHHAsA CHJIa I[CI>'ICTByeT Ha HCU3MCHHYIO CYMMApHYIO0 MAcCy TCI. I[J'ISI OIIPCACIICHUA
HU3MCHCHUS CUJIbl HATSXKCHHUS HUTH CACIIACM CXECMATUYCCKUE PUCYHKHU JIA ABYX CIIy4acCB:
- =
a a

=>—>—> - =>—>—> -
T, T F
1] 1 Ty 5 2] T, T, Fl

3anuiremM BTOpo# 3akoH HbIOTOHA B IIPOEKIIMK HA HAIIPABICHUE IBIKSHUS LIS IEPBOTO Telia (0 MEepPeCTaHOBKH) U JUIs
BTOPOTO (TIOCTIE MEPECTAHOBKHU):

mia = Tl Ty _ my
{mza T, T " m # 1 (T.x. my # m, no ycjaoBuw) = T; # T,.

CHGI[OB&TGJH)HO, CHJIa HATSKCHHUS HUTH U3MCHUTCA.

4. r
Pabora cuisl Apxumena: A = F;Scos0° = p,gVS = 1000-10-0,01-2 = 200 (). Yron 0° - 310 yron mexay
HATPaBIICHUEM CHJIBI U TICPEMEIICHHS.

5. A

B 1 monb Bogopona (Hz) conepxurcs Na (duciio ABorajipo) MOJIEKYJ, a B KaKIOH MOJIEKyJe BOIOpoJa Mo 2 aToMa
Bozopoaa. CienoBarenbHO, aTOMOB Bojjopoaa B Hy 2Na.

B 2 monp azotHo# kucnotel (HNO3) comepkutcst 2Na MoJIeKy, a B K&KJ0W MOJEKyJIe a30THOM KUCIOTHI 1o 1 atomy
Bogopoxaa. CienoBareiabHo, aroMOB Bojioposia B HNO3z 2Na.

[Tomygaem, 94T0 aTOMOB BOJIOPOAA B OOOMX BEHIECTBAX OAMHAKOBOE KOJIMIECTBO. pt2 3
6. B

VYdacTok 1-2 — H30XOpHBIH MpoIiece C MOBLIIICHUEM JaBICHUS; YIaCTOK 2-3 1 \
— n300apHBIH MPOIIECC ¢ TOBBIIIEHHEM TEMIIEPATyPHl, a CIICA0BATENEHO, 00BEMa;
Y49acTOK 3-4 — M30XOPHBIN IPOIECce C MOHMKEHIEM TaBICHUS; yIacToK 4-1— 4
M30TEePMUYECKUN TPOIIECC C MOBBIIICHUEM JIaBICHUS. >

0 \%

7. r

Bayrpennss sneprus raza U~VRT = pV. YkazaHHoe paBeHCTBO NpeCTaBIsAeT co00l 3akoH MeHeneera-Kianeipona.
ITomy4aem, 4To BHYTPEHHSS 3HEPIHs HPONOPIMOHATBHA IIPOM3BEICHHUIO AABJICHUS Ta3a Ha ero o0beM. CienoBaTeNbHO, NMPH
YBEJIMUCHUN AAaBJICHUS ra3a B 2 paza ero BHyTPEHHSI SHEPTUS BO3pacTeT Takke B 2 pasa. Ilpu ymeHpImennn xe o0peMa B 4 pasza
OHa YMEHBUIUTCS B 4 pa3a OT KOHEUHOro 3HadeHus. Cie0BaTeIbHO, B UTOTe BHYTPEHHSISI SHEPTUs ra3a yMEHbIIUTCA B 2 pasa.

8. B

Hauboee TouHOM (HOpMYITHPOBKOM BTOPOTO 3aKOHA TEPMOJWHAMUKH U3 BCEX MPHUBEJCHHBIX CPEIN BApUAHTOB OTBETOB
3aKOHOB W ONHCAaHWN (PU3MYIECKUX BENUYUH SBIICTCA Takas: «HeBo3Mo)KeH IMpoIecc, eMUHCTBEHHBIM PE3YJIbTaTOM KOTOPOTO
SIBIISUTACH OBI Iepeaya Tera OT 00Jiee XOIOAHOTO TeIa K 0oJiee ropsIeMy».

9. b

Bo BHemHeM OAHOPOAHOM 3JNEKTPUUYECKOM II0Ji€ TPOBOAHMUK TMOJBEPrHETCA TaK
Ha3bIBAEMOMY SIBJICHHUIO Da3/eIeHHs 3apsioB, KOTOpbIE HAYHYT JBIXKEHHE K IMOBEPXHOCTH Tella,
9T00BI CKOMIICHCHPOBATh HANPSDKCHHOCTh BHEIITHETO IOJII BHYTPH MPOBOJAHHKA. OTpHUIATEIHHBIC
CBOOO/IHBIC 3apsKCHHBIC YaCTHUIIHI IEPEMECTSITCS B CTOPOHY BXOJIa CHIIOBBIX JIMHUH TMOJISA, U3-3a 3TOTO
Ha TPOTHBOIOJIOXKHON CTOpPOHE 0oOpa3yercsi 00JacTh C HEKOMIIEHCHUPOBAHHBIMU TOJIOXKHUTEIHHBIMHU
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3apsaaMu. DTO NPUBEIET K TAKOMY PaCIpe/IeICHHIO 3aps/I0B, KOTOPOE YKa3aHO Ha PUCYHKE.

10. A
J4 &3 (l)OpMy.]'II:I IIOTCHIMAJIa IIOJIA TOYCYHOI'O 3apsaja Ha HCKOTOPOM pPacCTOAHHH OT HEro @ = k% Jc€J1acM BBIBOJ, 4YTO

MOTEHIMAJI 0OpaTHO MPOMOPLHOHAJIEH PACCTOSIHUIO OT 3apsiia. TakuM oOpa3oM, NpH OTAATIEHUU OT 3apsja Ha pacCTOsHHUE B 3
pasa OoJpliee HaYaIbHOTO MOTSHIINAI TIOJIST YMEHBIIUTCS B 3 pasa.

11. A
R _ 0

HanpspbkeHne MOXHO OleHUTh ucxoas u3  dopmynsr U = R o 0. Tlpu 3aMbIKaHWW WCTOYHUKA THUTAHUS
T T

HAKOPOTKO COIIPOTHUBJICHUE LEIIU MOXHO CUHUTATh ONM3KUM K HYJII0, a CJIC€OOBATCIIbHO, W IMAACHUC HAIPsHKEHUE B ICIIH
MMPaKTUYCCKU HYJICBBIM.

12. b
Cuna Amrepa, TeHCTBYIOIIas HA TIPOBOJHKUK B MarHUTHOM Tionie: Fy = Bllsina

13. b

IIpu MexaHudeckux KoJeOaHUAX Tela MO rapMOHMYECKOMY 3aKOHY B MOMEHT IPOXOKIACHUS IMOJIOKEHUS PAaBHOBECHS
MOJIYJIb CKOPOCTH MaKCHUMaJIeH, a YCKOPEHHE PaBHO HYJIO, T.K. B 3TOM IOJIO)KEHHUH YK€ JOCTUTHYT MaKCUMAJIbHBIA Pa3rOH OT
KpaitHero OTKJIOHEHHs (CKOPOCTh MaKCHMaJlbHa) U HAUMHAETCS TIEPEX0/1 OT Pa3rOHa K TOPMOKEHHIO (MIHOBEHHE PAaBHOMEPHOTO
JIBIKEHUS ).

14. B

Tak Kak U1 MakCHMalbHOH KOPPEKTHOCTH JaHHOW (hOPMYIIBI JJIs HAXOXKACHUS IEepHoJa MaTEMaTHIECKOTO MasTHUKA
TpeOyercs, 4TOOBl JJIMHA HUTH ObLJIa HAMHOTO OOJIbIIIE pa3MepoB Tpy3a U aMIUIUTyAa KoieOaHWil Obla Manoi, TO MoJa 3TH
OTHCaHusl HauboJiee MOIXOAUT TPETHI MasTHUK.

15. A
I/ICHOJ’ILSyS[ r‘paqn/n(, ojiy4a€M MAaKCUMaJbHOC 3HAYCHHUEC MOAYJIA 3apsa Ha IUIACTHHAX KOHACHCATOpa, KOTOpPOC

10:10~° -
MPUTOTUTCS TS (POPMYITBI HAXOKIACHHUS €0 SJICKTPOSMKOCTH C = Z—"’ === 0,2:-107° = 0,2 (ud).
m
16. B
Ny _ U Ny-U; _ 4000-150
3anuIiuem 3aK0H TpaHc(OpPMalUK [T UeadbHOro TpaHchopMaTopa N—l = U—l == U, = IZV L= —Too0 = 600 (B).
2 2 1
17. A

Ecnu mpu Tokanuu 31eKTpOMarHUTHBIMH UMITYJIBCAMU JIOKATOP HE MOXKET MIPUHUMATh OTIIPABICHHBIA UMITYJIbC A0 TOTO,
KaK OH TIOJIHOCTBIO M3ITydmsIcs (2 Ha MpOIEecC M3IydCHUS HEOOXOTUMO BpeMs), TO MMUHHUMAJIBHOE PACCTOSIHHE OOHApYKEHUS
Hesel Kak pas 3aBUCHT OT 3TOr0 BPEMEHHU M3IY4YEHUsI UMITYJIbCA, T.€. €r0 MPOJOKUTENBHOCTH.

18. r

[TpuHIMIT TIepesayn CUTHAJIOB 4Yepe3 ONTUYECKOE BOJOKHO OCHOBAH Ha SIBJICHUHU TOJHOTO BHYTPEHHETO OTpPa)KCHUS.
OnTuvecKuil UMITyJIhC HAIIPaBIIETCS B CEPAIICBUHY BOJIOKHA TIOJ YIIIOM OOJBIIEe KPUTHYECKOTO. 3a CYET TOTO, YTO MOKa3aTelb
MPEIOMIICHHST OOOIOYKH BOJIOKHA MEHBIIC IIOKAa3aTessl MPEIIOMIICHUS €r0 CepeNUHbI, JIyd HE MOXET IOKHHYTH BOJIOKHO U
nepenaeTcs Ha OONBIINE PACCTOSHUSL.

19. r
CornacHO CHenuaabHOM TEOPHH OTHOCHTENFHOCTH NPU COOOIICHHH TEIy HEKOTOPOW »HEpPru:m HaOIromaeTcs
penATHBUCTCKMH SO(EKT yBENUUEHHS €ro MacChl, KOTOpHIi nouunsercs Gopmyne AE = Amc?,

20. b

t
3amaqy MOXXHO PENIUTh C UCTOJib30BaHUEM Gopmynsl N = Nj - 277, moHumas 4to N — 3TO KOJMYECTBO OCTABIIMXCS
YyacTull TI0CIe Paciaja, a B yCIOBUU 3aJjaud TpeOyeTcs HaliTH KOJIMYeCTBO pacHaBIIMXCs yacTull, T.e. Ng — N.
Bo3MoxHO U peleHue, UCXOs U3 YCTHBIX pacCyKIeHUH. 3a BpeMsi OJJHOTO Teproja Modypachaga OCTaeTcs MO0JI0BUHA
JacTUll OT HA4YaJIbHOI'O KOJIMYECTBA, 3a BPEMA ABYX IICPUOAOB — ITOJIOBHUHA OT OCTAaTKa, T.C. YCTBECPTh OT HAYaJIbHOI'O KOJIMYECTBA,
1

1 7 o
3a TpH n€pruoaa, CJI€a0BaTCJIbHO, OCTACTCA g YacCTb YaCTHLI. PaCHaJ'IOCL, 3HAYMUT, 1- 5 = 5 qacTeu.

21. 1B,2I',3b,4A
J71s IpaBUIIBHOTO HAXOXIIEHHUS COOTBETCTBUIT HEOOXOIMMO BIaeTh (hopMyIaMu U3 paszena «MexaHuKa ABMXCHUS KUIKOCTH U
rasay.

22.  1B2J,3A4B

HHH HaXO0XICHUA HCO6XO}II/IMBIX KOJINYECCTB TCIIJIOTHI CJ'[CJIyeT IMOHMUMaTh, YTO CHadalia 06p33HI)I yKa3aHHLIX MCTAJIJIOB OOJI’)KHBI
6])IT]> HaneTLI 0 TeMnepaTypr IJIaBJICHUA, a 3aT€éM IIOJJHOCTBIO paCHHaBHeHLI. BCC HUCKOMBIC HOaHHBIC HaXOIATCA C
HCIIOJIB30BAHUEM OHHHaKOBOﬁ q)OpMyJ'ILI, KOTOpass 3HAYUTCIIbHO YINPOWACTCA A pacd€TOB C YUCTOM yKaSaHHOﬁ MacCcChbl
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06pasios (1 kr) u ux nasaneHoi Temneparypst (0 °C). Q = cmAt + Am = ct,,; + A. B Xx0/1€ MOCYETOB MOMYHAKOTCS 3HAUEHHUS,
KOTOpbIE OKPYTJICHBI B OTBETaX M0 MPUHIUITY TOJyYeHHs Yncel He Mesbde 5 (k1x).

23. 11,2B,35,4A

Jns mpaBUIIBHOTO HAXOKICHUS COOTBETCTBHH HEOOXOOMMO BIAIETh 3HAHISIMH O CBOWCTBAaX BEIIECTB CBS3aHHBIX C HUX
3JIEKTPOIIPOBOAUMOCTBI0. BapuaHT «I™» HEe NOAXOAUT, T.K. U3MEHEHHE TEMIIEpaTyphl BIUAET Ha IPOBOJUMOCTh U COTIPOTUBIICHUE
BCEX YKa3aHHBIX TUIIOB BEIIECTB.

24, 1I',26,3B4A

JIist npaBHIIBHOTO 1MO00Pa COOTBETCTBHM ClIeyeT 3HATh, YTO IIEPEXO/Ly 3JICKTPOHA Ha OoJiee BHICOKYHO SHEPIeTHYECKYIO OpOUTY
COOTBETCTBYET TOTJIONIeHUe (hOTOHA, Ha OoJiee HU3KYIO — m3rydeHue (otoHa. [Ipu 3ToM, OGONbIIeH pa3HHIE B SHEPTHAX OPOUT
COOTBETCTBYEeT OOJBINAs HHEPIrUs UINIYyYCHUS WIM TOTJOMICHUS. A DJHEPrUM W3IYYeHHS | MOINIoIeHus (HoToHa
MPOTIOPIUOHATBHEI YacToTe (POTOHA M 0OPATHO MPONOPIUOHANBHBI €T0 JIJTHHE BOJHBL

25. 1,5 paza
2
v
dopmyna HaXOXKICHUS LIEHTPOCTPEMHUTEIHEHOTO YCKOPEHHUS a=_ CrnenoBarenbHO, OTHOIIICHUE
o v#R, _ 302:50 "
LEHTPOCTPEMUTENBHBIX YCKOpeHUi Ha ydacTkax AB u BC: > =———=1,5. [lepen noacranoBkoi B GOPMYyITy BEITHIHHBI

Riv3 ~ 300-102
niepeBeaeHsl B CU.

26. 30 (em)

Hns ynobctBa n300pa3uM CXxeMaTHYECKUI PUCYHOK H _ l R
0003HaUMM MCKOMOE PAacCTOsIHUE 3a X, Touka C — IIeHTp phlyara. ) di d, ¢
3amumieM BTOpPOE YCIOBHE pPABHOBECHS C YYETOM 3HAKOB = 2= z
MOMEHTOB, €CJIH BEIOpaTh BpaIleHHE IMPOTHB YaCOBOW CTPEIKU ®
3a ITOJIOYKUTEIBHOE HalpaBJIeHHe: A X C

mgdl—Fd2=O Vﬁ
d, = % —X Ly Moo 1E10-20) ooy N
p 2(mg+F) ~ 2:(810+20) mg
dz = E +x
30 (cm).
217. 2 (kr/m°)
B nanHOM ciywae yaoOHO BhIpakaTh IUIOTHOCTh ra3za M3 3akoHa MenzeneeBa-Knaneiipona: pV =%RT = %=

pM m pM _ 166:103-32:1073

— HOp=— = p= = 2 KI'/ . Tlepen moactaHoBKOM B hopMYITY BeTMIHHEI iepeBeneHsl B CU.
RT P=y P =kr 8,3-320 /M3 pea oA bopmyny PeBCA
2
28. 15 (m/c”)
W300pasiM PUCYHOK C CHJIaMH, JEWCTBYIOIMMH HA KOHTEWHEP CO CTOPOHBI TPOCA TP TIOIBEME C N
HEKMM YCKOPEHHEM, W 3allMIIeM BTOPOH 3aKOH HEIOTOHAa B HPOEKIMH Ha HAlpaBICHUE YCKOPEHHS M
BBIP@XKEHHE I MAKCUMAILHOIO MEXaHHYECKOT0 HANPSKEHHS B Tpoce (Ipeaea IPOYHOCTH).
T ﬂ&
—mg =ma 6 -4 3
m(a+g) OnnS—mg  500-106-20-10~%—40-103-10 M
T =0,,=—2>a= = =15 . Ilepe
Oun, =5 . s m 40-103 /) pe
MOJICTAaHOBKOH B (hopMyiTy BEIMUMHBI TepeBeaeHs! B CH. l mg
29. 9 (uKn)

Bo BKIIFOUEHHOM B LIETIb C MOCTOSIHHBIM HAMPSDKEHUEM KOHICHCATOPE MPU U3MEHEHHUH MapaMeTPOB AUICKTPUKA MEXKITY
IJIaCTUHaAMU HU3MEHUTCA JBJICKTPOCMKOCTL U 3apsaZi, HO HaNpPsHKECHUE OCTaHETCA HCU3MCHHBIM. 3aHI/I]J_[eM (I)OpMyJ'II)I JJIsA
AIIEKTPOEMKOCTH IIPOM3BOJIEHOTO KOHJIEHCATOPA U IIOCKOT0o (KaK B HAaIlleM CIydae):

_q
¢= U sgoSU .
£€0S = q = s CHeHOBaTeHBHO, U3MCHCHHC 3apﬂlla Ha IJIaCTUHaX Hp]/l N3MCHCHUU }II/ISHGKTPHLIGCKOI/I l‘[pOHI/IHaeMOCTI/I

C =
d
JUDJICKTPHUKA:
S()SU

9-10712.0,03-100 _
Aq=="=(s5— &) =——,5— 2-1) =910 (Kn) = 9 (uKn).

[epen mogcraHoBKOM B JOpMYITy BeTHUHHEI IiepeBeneHbl B CU.

30. 2,04 (Om)

WneanbHBI BOJIBTMETpP, YIOMSHYTHIH B YCIOBHH, IMO3BOJSIET HE YUHTHIBATH €TO BIMSHHE HA COMPOTHBICHUC IICITH.
3amumreM (GopMyIbEl MOIIHOCTH TOKAa Ha PE3UCTOPE M HANPSDKEHHS HA HEM, YUUTHIBAs, YTO KPOME HErO BO BHEIIHEW IEeNH
AJIEKTPOTIPHOOPOB HET:
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UZ
Y U2+rP
R D ET 3amuieM B CHCTEMY MOMYYCHHOE YPABHEHHE ¢ MOIIHOCTSIMH TOKA M HANPSDKCHUSMU, U3MEPESHHBIMHA B
T R+r
ob6oux cirydasix. [Ipu 3ToM, yuTem, 4To mapameTpbl HCTOYHUKA TOKA (&, R) HE MEHSIOTCSI.
_ Uf+rpy
U U1Uy(Uy—U 102-100-(102—100
Jos= 102U —Us) _ ( )=2,04(0M).
Us+rP; U1Py—=U, P 102-100—-100-2
E=—=——=
Uy
31. 0,1 (MA)
dopmyna il BEIYUCICHHUS TOKa HHAYKIINH B 3aMKHYTOM KOHTYpE:
le;] AD BS(cosa,—cosa 2-1073-0,02-(0,5—0 _
=t 22 Blosnicem) _ O30 — 1074 (A) = 0,1 (A).
R RAt R-At 2:0,1

[Tepen moactaHoBKOW B (hOpMyITy BEeIMIHHEI riepeBeneHsl B CH.

32. 20 (m/c%)
3amnmnieM He0OX0AUMBIE (OPMYIIBI:

la,,| = Aw? — MakcMMa/lbHOE yCKOpeHHe IPU MeXaHUYeCKUX KoJlebaHusAX

2m o
w = ? — IOUKJIM4YeCKad 4aCTOoTa KoJie6aHUH

LT = 271\/% — MepUuoj NPY>KUHHOTO MassTHUKA

kx = mg —yCJOBHUE TOI'0,YTO Irpy3 paCTATUBAET HUTb HA X, KOIld BUCUT Ha Hel

|am|=A'_ A .
- _Ag _ 00410 _ oy
e lanl =2 =200 20 ()

X

33. 1,5 (anTp)
W3 pucyHka B YCIIOBHU 33[audl BUIHO, YTO PACCTOSHUE MEKIY MPEAMETOM U n3obpaxenuem | = 3 (M). 3amuinem 3To,
dbopmyny yBenmueHUus ¥ (GOpMYITy TOHKOH JMH3BI JUTs COOMpAIOINEil JHH3BI, T.K. B YCIOBHHM yKa3aHO, YTO HAa JKpaHe ObLIO

MOJTy4eHO U300paKeHHeE.
!

f+d=1 d=—
f rl+r1 r+1 /1 2+1 1
F=4 =13 f=i5 =0="7(G+1)="=(G+1)=15(@um).
1.1 101
34. 0,6 (B)

Banumiem ypaBHeHue (Gorodddexra ¢ HCHONB30BAHHEM 3alMPAIOIIET0 HAMPSHKEHHUS W YCIOBHE KPACHOW TPaHHUIIBI
dbotoaddexra:

hc
2 Ay + Use - U = hc(Aym—2A) _ 6,6:1073*:3-108:(660-107°-500-10"%) 0,6 (B)
A =he 37 edpd | 1610719660:1079:500:107° '
B
Am



