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O6bsacuenns k 3agannsam no DU3UKE npoouoro
TectupoBanust «3UI'3AI»-2012 (6e3 Tem 11 kiacca)

1. b

Ha rpaduke wuzoOpaxkeHa (yHKIMS TPOEKIUH CKOPOCTH TNPU PaBHOIEPEMEHHOM
JBIDKCHUH, T.K. rpaduK yOBIBAaIOIIMH, TO 3TO JBM)KEHHE paBHO3aMemaeHHoe. OOmmii Bua 3Toi
byHKIUN: v, (t) = vy, + a,t. BblnMmeM YHCIEHHBIE —TApaMeTpsl UL 3TOM  (DYHKIMH,

BOCIIOJIb30BABIINCH Tpadukom: vy, = 2 (M/C) — Touka mepecedeHUs rpaduKa C OCbIO OpIUHAT,
q = v _0=2

XTAt T 4
IMoacTaBnseM 5TU apameTpsl B 06mmit Bua u nomydaem: v(t) = 2 — 0,5¢.

M
=-0,5 (C—Z) — OTHOCHUTEJILHO TOYEK IEPECCUCHHS C OChI0 a0CIIMCC M OCBhIO OpJMHAT.

2. B

[Tons3yemcst TeM (pakToM, YTO IPU KPUBOJIMHEHHOM JBIKEHHH CKOPOCTH HAIpaBJIeHa 1O
KacaTeJIbHOM K TPaeKTOpUM (HaIrpaBiieHHE IOJeTa 3aJlaHO0 BEKTOPOM HayajabHOM CKOPOCTH), U
nojsiyuuM HarpasieHue Ne2. YckopeHueMm IpH JABM)KEHUHU IOJ JAEUCTBUEM CHJIbI TSDKECTH (a
TEN0, OPOLICHHOE MOJ YIJIOM K TOPH30HTY, OTHOCHUTCS K ITOMY THITY) SIBISIETCS YCKOPCHHUE
CcBOOOJIHOTO Ia/IEHUs], @ OHO HAIPaBJIEHO BHU3 K TIOBEPXHOCTH, UMeEM HarpaBiieHHe Ne3.

3. b
4. A
CDOpMy.]'Ia YCKOPCHUs CBO60,Z[HOFO nag€Husa B 3aBHCHMOCTH OT BBICOTBI IIOABEMA Hal

13,34-1024
=6,67-10"11. - =
! (6:106+0,67-106)2

MOBEPXHOCTBIO IIJIAHETHL: g = G
=20 (m/c?).
5. r

N300pa3um cxeMaTHUECKUI BHJ CBEPXY Ha MPOXOXKIACHHWE KPYroBOro moBoporta. M3-3a
JBUKEHMS 110 KPYTOBOM TPa€KTOPUH BO3HUKAET

(R+H)?

OECHTPOCTPEMUTCIIBHOC YCKOPCHUC U CUJIa TCPHUS, HAITPABJIICHHAA A 1‘7’
K HEHTPY BpalleHUs U MPOTUBOICHCTBYIOIIAs IEHTPOOESIKHON CHIIE, T
KOTOpasi BBITAJKMUBAET TEJIO OT IIEHTpa BpallleHUs. 3aluIlIeM BTOPOil <::u|
3akoH HeroToHa: _
2 E
— v _ — — 0 — TP
ma, = F, = m=—=umg = v =./ugR =0,2-10-200 = 20 (m/c). /

6. B

PaccTaBum cuitbl U 3anuiiieM nepBoe yCIIOBUE paBHOBeCHs (BTOPOH 3akoH HbroTOHA) amist
MOJABUKHOTO OJIOKA U JMHAMOMETpA!

{ZT:(m6+mp)g: _(m6+mr)g=>m6_;_mr_
= % — 0,5 = 0,05 (xr) = 50 (I).
7. A ? 7 3 T-) 7"-)
dopmyia I MOITHOCTH CHITBI TSTH:
N 8N
N=FI‘HI‘I/I'UﬁFTHFH2=U_22=2_1711=4‘FTHI‘I/I1' +
CrieioBaTeIbHO CHJIA TATH YBEITUUHUTCS B 4 pasa. v F

me + m.)g
3 A (mg )g

TopMoxkeHrne aBTOMOOWJISI TIPOU3OIIIO BCIIEACTBUE ACHCTBUS CHJIBI TPEHHUS. 3HAYHT,
M3MEHEHHE KHHETHYECKON YHEPTHH MePelio B paboTy CHIIBI TPEHUS:

2 2 2
A=AE > —pmgS=0-"" 55 ="=_—"—=150 (m).

2ug  2:0,3-10




TOB «PETIETUTOPCBKA I'PYIIA 3II'3AT'»
http://rg-zigzag.com.ua

9. B
3amnuileM paBE€HCTBO THMAPOCTATHUYECKUX JABJICHUHN MO 3aKkoHy Ilackansi OTHOCHUTEBHO
o h
IPAHMUIIBI PA3/eNa KUAKOCTEI: P; = Py = Paghy = pughy = py =2 - L=
2
1000-0,045 KT
=———=900 ().
0,05 (M3)
10. B

OOmuii BUJ QyHKIIMH MEXaHHYECKUX KOJICOAHH KOOPIUHATHI:
2
x(t) = Acos(wt + @g). CrnenoBarensHo, @ = g T = f =4 (o).

11. T
Tak kak 3a 0gHO KoJieOaHWE IMyTh TOYKH COCTOMT M3 YETHIPEX aMIUTUTYH KOJIEeOaHMS:

l = 4AN. Yacrora xoinebaHuii: v = g = N = tv. Torna:
l =4Atv =4-0,002-3-500 =12 (m).

12. T

13. b
[Ipu noctukeHUM cKOpocTell ONM3KUX K CKOPOCTHM CBETa B BaKyyMme HaOirogaercs
penaTuBUCTCKUNA 3(pPeKT yMeHbIIEHHs UIMHBI Telda BAOJIb HANpaBJICHUS €ro IBWXKEHUs | =

lo J1- 2

14. B
MonspHas Macca yriaekucioro raza (CO): M = 12-1073 +
_ _ KT m 1,1
+2-16-1073 =44-1073 (——)- Konmuectso Bemectsa: v = - = ———— = 25 (MOJIb).
15. T

Hcxons u3 nponoprmoHansHocTH: E ~kT — MOXXeM yTBEpKIaTh, YTO MPHU YBEITHYCHUU
TEMIIepaTyphl ra3a B TPH pa3a CpeaHsSs KBaJpaTU4YHAs KHMHETUYECKash SHEPrusi JBUKCHUS €ro
YaCTHII TAK)KE BO3PACTET B TPHU pasa.

16 B
4
Ha rpaduxe wuzobpaxkena ¢yHKIUS: 7 = Const, KoTOpas SBJACTCA ypPaBHCHHEM

I/I306apHOFO rmpomnecca.

17. b
3amuineM 3aK0H MeHﬂeneeBa-KnaneﬁpOHa COCTOAHHA UACAJIBHOTO Ira3a.

= _ pVM _ 830103-2:107320-1073 o
PV =gkt =T = = 0,02:83 =200 (K) = —-73°C.

18. A
Pabota rasa 3a nuki no rpaduky B KoopauHaTax P-V HaxoJIuTCs, KaK IUIOUalb BHYTPU
rpaduka. Huxi umeer popmy IpsIMOYTOJIIBHOTO TPEYTOJIbHUKA, TI03TOMY:

1 _
A=2-3-10 3.4-10° =6-103 (Ix) = 6(k/x).
19. r

CormacHO (U3MYECKOMY CMBICTY YIETBbHON TEMJI0EMKOCTH (KOJMYECTBO TEIUIOTHI,
HEO0OXOUMOE /JIsi HarpeBaHUs OJTHOTO KHUJIOTpaMMa BEIIECTBAa Ha OJUH KEJIbBUH) UMEEM, YTO
AJIs1 HarpC€BaHHA CTAJILHOU acTrainn H€O6XO)II/IMO OoJIBIIIEE KOJMYECTBO TCIJIOTBI, 4YEM JJIsA

MEJIHOW TOM K€ MACChl H Ha Ty K€ Pa3HUILy TEMIIEPATyp.

20 A
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Bocnonbsizyemcst hopMyInoit MEXaHUYECKOTO HAMPSKEHUSI B CEUCHUU Tella:

106
o=E-le| > E=2<="2C_95.107 (lla) = 95 (Tla). [[anmsie B3sTH ¢ rpaduKa.

le] 0,005

21. b
[lo mpuBeneHHON cxeMme JKCIEpPUMEHTa BHUAHO, YTO BBICOTA MOIBbEMa KUAKOCTU B
KalmWUISIpHOM TpyOKe camasi Ooipliasi B MEPBOM Ciydae, MOMEHbIIE BO BTOPOM M camas
MaJICHbKasi B TpeTheM. B TpeTheil TpyOke HaOII0IaeTCsl OIMyCKaHWE XUIAKOCTH, 3TO TOBOPHUT
JUIIb O TOM, YTO >KMJIKOCTh HE CMauMBaeT Marepual TpyOKH, a Ha CpaBHUBAHUE YPOBHSA
JKUJIKOCTH OTHOCHUTEJIBHO €€ IMOBEPXHOCTH B COCYJE€ C JAPYTUMHU CIydassMd 3TO HE BIIHSET.

20
Hcxons u3 GopMyinbl BBICOTHI MOIBEMa/OMYCKAaHUS KUAKOCTH B Kamwjuisipe: h = —— — JIeTKO
pgr

caciaaTrb BBIBOJA, 4YTO KOS(b(bI/IHI/IeHT IMOBEPXHOCTHOI'O HATAXKCHHA, TEM 6OJ'II)I_HC, yeM OoJIblle
HN3MCHCHHUEC YPOBHS JKXUAKOCTH OTHOCHUTEIILHO €€ ITOBEPXHOCTH B COCYIE.

22. T
IIo 3aKOHY COXpaHCHHUA 3apdaa MCKAY OAWHAKOBBIMH IPOBOJHHUKAMH  3apia]

pachpeenuTcs PABHOMEPHO M BCE MIAPHMKY HOIYYaT OJMHAKOBBIE 3aPsIbl:
_ q1tq2+q3 1,5+5-2

q1 = qp = g3 = T = 22— 15 (wKa),

23. b
Ha ¢oto npuBeneH a5eKTpOMETp, KOTOPHI IO3BOJISET OLIEHMBATh BEJIMYMHY 3apsijia
TENa, KOTOpask U3MEPSIETCA B KYJIOHaX.

24. r
3anumiem 3akoH [xoynsa-Jlenmna:

Q =I?Rt >R = % = 0,1382"_(2’0 = 1000 (Om) = 1 (kOMm).

25. B

T.k. aMIICpMETP JOJIKCH OBITH MOAKIIOYCH IOCICAOBATCIIBHO K YYAaCTKy H3MCPCHUSA
CUJIbI TOK4, a BOJIBTMCTP HApAJUICIIBHO K YYACTKY HU3MCPCHUA HAIIPSKCHUA, TO oba an6opa
MOAKJIFOYCHBI HEC ITPABUJIBHO.

26. A

BoccraHoBneHre MONM0KEeHUs JUH3BI U €€ (POKYCOB HAUMHACTCSI C COCAMHEHUS JHHUEH
(1) mpeamera u ero n300paXeHUsI 10 MEPECEUCHUS C INIABHON ONTHUYECKON OCBIO — 3TO M OyIeT
ONTHYECKHHA UEHTp JUH3bI (2), T.K. Iy4, KOTOPBIH MPOXOAUT dYepe3 LEHTP JIMH3BI He
MpeJIOMIISIETCS. 3aTeM Ha CXeMe CTPOUTCS JIMH3a (HO MBI €Il He 3HAeM KaKOTO OHa THUIIa), TI0CIie
ITOrO OMyCKaeM Jyd U3 MpeaMeTa Ha JIMH3Y MapajlielbHO IMIaBHOW onTuveckoit ocu (3), u yepes
TOYKY MEePECEUCHHUs C IMH30# (4) MPOBOIUM JIHHHIO U3 M300paKEeHHUS TpeAMETa JI0 ePeceUCHUs
C TJaBHOU onTuueckoi ocbto (5) — 310 U Oyaer Gokyc JAMH3BI, T.K. JIy4H, MAJAONIHE HA JTHH3Y
napajuleJIbHO TJIABHOM ONTUYECKOM ocH MpoXoasT uepe3 ee gokyc. [lockonbky Gokyc okazancs
IO JIPYTYI0 CTOPOHY OT INpeAMeTa OTHOCHUTENIBHO JIMH3bI, TO OH SIBJISIETCS J€MCTBUTENBHBIM, a
nuH3a codupartorei. [Tocie 3Toro cTpouM CUMMETPUYHO BTOPO# hokyc auH3bI (6) ¥ BUAMM, YTO
OpeMeT OKazalcsd MEXIY q)oxygoM u HI/IHBO& Bce sTanbl mocTpoeHus NMpOHYMEpPOBaHBI Ha
NIPUBEJICHHOM CXeMe.

v

3ameuanue. Moxuo oboiitnes u 6e3 1¥oro I'POMO3/IKOTO TIOCTPOEHUS, €CIM TIOMHUTH
BCE THUNBl KilaccuuKauu H300paXeHWH B TOHKHUX JIMH3aX. YBEJIMYEHHOE M TPSIMOe
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U300paKeHHE MOJYYaeTCsl TOJIBKO B COOMpArOIIeH JIMH3E IS MPEIMETa, HAXOIAIICTOC MEKIY
ee GOKyCcoOM H caMOil THH30H.

27. A B BT J

Jisi  paBWIBHOTO HAXOXKJICHUS COOTBETCTBUH HEOOXOAMMO
BIaeTh (hopmynamu u3 pasnena «Kuaemarukay.

WO DN -

28,
A B BT ]

HpaBI/IHBHBIG COOTBECTCTBHA HOIIGI/IpaIOTCH, €ClIi IIOMHUTH

Gopmynbl st moTeHUManbHOW dHepruv  E, = mgh wu
o mUZ
KMHEeTH4Yecko »oHepruu Ej; = —— Tena. Kpome »sroro,

A WODN B

HE00X0/UMO IMOHMMAaTh, YTO IPU B3JETE TEJIO TOPMO3UT, IPU
MIaJICHUN YCKOpSETCA, B BEPXHEHM TOYKE TPACKTOPUU €r0
CKOpPOCTb Ha MIHOBEHHME paBHA HYIIO, a IIOCJIEC IaJeHus Ha
3€MJII0 U CKOPOCTb M BBICOTA TEJIa OTHOCUTEIIBHO IIOBEPXHOCTH
PaBHBI HYJIIO.

29. A B BT ]

OO6mwmit Buj nepBoro 3akoHa TepmoauHamMuku: Q = AU + A.

Jst u3otepmudeckoro mpoiecca: AU = évRAT =0 (T.x. AT =
0) > Q =A.

s agumabataoro mporecca: Q = 0 (o onpezenienuo) = 0 =
AU+ A = A=-AU.

Jlnst m3oxoproro mporecca: A = pAV =0 (T.k.AV =0) = Q =
AU.

Hns  wuzobapHoro mpouecca: @Q =AU+ A, T.K. HHUKaKux
YIPOLIEHUN CPEIH TEPMOANHAMUYECKUX BEIUYHH HET.

A wODN B

30. A B BT ]

Jlia mpaBUJIbHOTO 1MOAOOpPa COOTBETCTBHI HEOOXOIMMO 3HAHME
TEXHUYECKHUX CBOIMCTB MPOCTEUIINX JIEKTPONPHOOPOB:

JIMox CIy’)KUT Ui TPOIyCKaHHWsT TOKa B OIHOM U3
HamnpaBieHUH (BIOJb TAaK HA3bIBAEMOM «CTPEJKH» Ha €ro
CXEMaTUYECKOM H300paK€HUH), T.€. B CTOPOHY MPOMYCKAHUS
TOKa HMeEET MpPAaKTUYECKH HYJIEBOE CONPOTHUBIEHHE, a IpH
00paTHOM — COMPOTUBJICHHE OJIU3KOE K OECKOHEYHOCTH.

Bonbrmerp cobupaercs TakuM 00pa3oM, YTOOBI €ro
COMPOTHUBIIEHUWE OBLI0O MaKCUMAJIbHO OOJBUIMM, T.K. HpH
napajyieIbHOM MOJKIIOYEHUH K Y4acTKy M3MEpeHHUsl OH Torja
MUHHMAJIHHO BIUSET Ha IICTIb.

Peocrat — 310 mpuboOp A peryiupoBaHUsl CONPOTHBIICHUS HA
y4JacTKe IeIH.

AmnepMmerp cobupaercs TakuM 00pa3oM, 4TOObI €ro
COIIPOTHUBIICHUE OBLTO MUHUMAJIHHBIM, T.K. npu
MOCJIEIOBATEIbHOM TMOJIKIIOYEHUH K Y4YacTKy H3MEpeHHUs OH
TOT1a MUHUMAJIbHO BIIMSIET HA LIETIb.

B OODN P
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31. 2 (c).
3anuiem GopMyily nepeMenieHus Ipyu paBHOYCKOPEHHOM ABM)KEHUHU C UCIIOJIb30BAHUEM
at a
YKa3aHHbIX B  YCJIOBMM JaHHbBIX: S = vyt + - >3 t? + vyt —S=0. Iomyummu

OOBIKHOBEHHOE KBaaApaTHOC YPaBHCHHUEC OTHOCHUTCIbHO BPEMCHHU. PemmM ero ¢ ucCIoib30BaHHEM
JAUCKPUMHUHAHTA:

—vot vo +2aS 2+ /—22+2 28 2 (C)
ti, = CrnenoBarenbHO,  MCKOMOE
' a 2 —4 (¢) — HEBO3MOXHO'

paccrosiHue OyeT npoiaeHo 3a 2 (c).

32. 27 (1).
W3 rpaduka BUIHO, 9TO TIEpUOA KoJieOaHuii (BpeMs 3a OJIHY IMOTHYIO «BOJIHY» KOCHHYCA)
= 60 - 1073 (c) ITo dopmyne mis mepuonma kKoneOaHWM TPYKUHHOTO MasiTHUKA: T =

Zn\f S>m=-— k_M 30 = 0,027 (xr) = 27 (r).

1,2 (xr/MO).
MOKHO BOCIOJIB30BaThCSl Cpasy TOTOBOWM (HOPMyNON JjIsi JAaBICHUSI Ta3a dyepe3 ero

1
IUIOTHOCTb P = Epvz U BBIPA3UTh U3 HEe IJIOTHOCTH ra3a. Ho sta ¢opmyna He Bcerna pgaercs B
HIKOJIBHOM Kypce B TakoM Buje. [loaTomy nokakem ee BbIBOA U3 OCHOBHOIO ypaBHeHus MKT:

1 _
pr = gnmov2

N
14
0= N
13 paBeHCTBa KOJIMYECTBA BEIIECTBA B Pa3HBIX (popMax 3amucu:

N

m N-M
N_ = E > m = N HOI[CTaBI/IM HOHy‘IGHHOC BI)Ipa)KCHI/Ie JI1 MacChbl B BmpameHHe JJIA
a a

JIaBJICHUS:
_1lm 52 _1 5 _3p _310°
P=3"y V=3PV 2 P =5 T 5o L2 3)
34. 504 (K).
3anuiiem z[Be (bopMynLI qust KII/I TernmoBoi MallinHbl U MPUPABHSAEM HUX:
W% 100% =2 100% 1 -2 =11 = 7, = %l - 220020 _ 504 (),
Qu TH Qu Ty o 10000
35. 16 (cm).

T.x. 3apsapl OZHOMMEHHBIE, TO HE BaXXE€H 3HAK 3apsAa, KOTOPBIA Oyner
YpPaBHOBCHINBATLCA, U OYCBUJHO, OH JOJDKCH OBITH PACIIOIOKCH HA JIMHHUU MCEXKAY 3apsaaaMu
ommke k Oosee cmabomy 3apsny.

U Frz &3 Fa qu
T R
_ k|Q1|‘|Q3|
lq IIqI laal _ _l4al viaal _ Jlal _Nlaal V41079 _ _
F3; = k (}: r)i = r2 (R—1)2 = - Rer m-l-\/q_z R —W+W 4
Fi3 = F3;

= 0,16 (M) = 16 (cm).
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36. 0,3 (A).

Caauana Haiiziem o0I1ee COpOTUBIICHUE TIETTH:

_ B3Ry 23 _
Rss = R3+Ry  2+3 1,2 (Om) —t
LI 5

R234 = R2 + R34 = 0,8 + 1,2 = 2 (OM) o— 2 3 —D—O

_ RazqRy _ 22
Rizse = pprmy = 2 = 1 (OW) _:I_Egj
R06m2R5+R1234:4+1:5(0M) 4
OO61as cuia Toka B IeNH 110 3akoHy OMa /171 yyacTKa Lenu:

Uy 5
ooy, = - o — - = 1 (A) = I;334 (10 mpaBuUJIy MOC/IEA0BATENbHOTO COEJUHEHHS)
o011

Hamnpsokenue Ha yyactke 1234:
Ui234 = L1234 * Rip34 = 1-1 =1 (B) = U,34 (110 npaBuJy napasjieJlbHOTO COeUHEHMS )

Cuna Toka Ha yyactke 234 no 3akoHy OMa Jij1sl yJacTKa Lenu:

U 1
Iy3 = ﬁ =-=05 (A) = I3, (mo mpaBuJly MOC/I€0BaTENLHOIO COeAMHEHUS )

Hanpspxenne Ha yuactke 34:
Usy =134 R34 =0,5-1,2=0,6 (B) = U; (1o npaBuy napa/ijieibHOT0 COeJUHEHHUS)
Hckomas cuita Toka 1o 3akony OMa JUIst ydacTka [erH:

—Us_06_
Iy =4 =5 =03(A)



