TOB «PEIIETUTOPCBKA I'PYIIA 3II'3AI»

O0bsicHeHHs K 3a1aHUAM 10 ¢u3uke npodHoro tecrupoBanus « 3 UIM3AI-2011

1. Bb. 3agaua nerko pemiaercs mo Gopmyse nepeMerieHus npu paBHOYCKOPEHHOM JIBUKEHHUH C
Y4€TOM TOT0, YTO HayallbHas CKOPOCTh MAIlIMHbI paBHA HYJIIO:

2 2 N
S=vyt+ % = % = —0'82900 = 360 (M).

2. A. Cpazy xe mno rpaduky cCKOpocTH (U3 KOTOpPOro, KCTaTH, BHUJHO, 4YTO OH JJIs

PaBHOYCKOPEHHOT'O HpHMOHHHeﬁHOFO I[BI/I)KCHI/ISI) OIIPEACIIIEM YCKOPEHHUE CaHOK II0 (bopMyJIe:
v—vy _ 10-0

a=——=—-= 5 (M/Cz). 3areM pucyeM cxXemy JCHUCTBHS CHUJ Ha CaHKH, IOMHS O TOM, YTO

CUJ1y TPCHHA MbI MOKECM HC YYUTLIBATDL:

Janee no 2-my 3akoHy HbproTOHa 3amuchiBaeM MPOEKLUMU BCEX CHUJI HA OCh X (Ha OChb ) BBUIY
OTCYTCTBHUSI CUJIbI TPEHUSI HAM IIPOEKLIMSI HE IPUTOJIUTCS):

. . . a
ma = mgsina = a = gsina = sina = -=—=0,5.

3. I'. Hanecem Ha cxemy pbluara Ijiedu JeHCTBYIOIIMX CHJI C y4€TOM TOT'O, YTO OH IOJEJICH Ha
PaBHBIE CETMEHTHI:

6x

4x
| | | | |

A

A
\ 4

mg
33.HI/IH_ICM BTOPOC YCIIOBUC PABHOBCCUS IJISA I/I306pa)KeHHOFO pbryara:
4xmg — 6xF = 0= F = 2mg =~-9-10 = 60 (s).

4. I'. 3anumeM UMIyJbC TeJla U LIEHTPOCTPEMUTEITBHOE YCKOPEHHUE:

p =mv
KI*M
{au:%z:n)—mu/auR—3-v2-8—12(T).

5. A. Tlo npuBeeHHOH cXxeMe BHUJIHO, UTO TNTyOMHa MOCYAUHBI paBHa 6 (cm)=0,06 (m). Toraa no
dopmyse 11 THAPOCTaTHYECKOTO JTaBIICHHUS:

p = pgh = 0,06-800 - 10 = 480 (Tla).
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6. B. J{ns Haxok1eHUs: Macchl yriepoja BOoCroib3yeMcs GopMyaMu AJis KOJTUYECTBA BEIECTBA
U IPUPABHSIEM UX:

N mN _ 12:1073.18-10%3

m 2220 1810 _36.1073 =
M N, = 107 =36-107° (kr) = 36 (I).

N 4
7. B. I'paduk nuHelHON QYHKIIUM 110 YPABHEHHIO U300aphl: 7 = const.

8. B. Bocnosnb3yemcsi epBbIM 3aKOHOM TEPMOJAMHAMUKH, KOTOPBIN Ui U300apHOro IMpolecca
HE YIpOIIAeT CBOM BU U (hOpMyIaMHu JIJIsl K3MEHEHUsI BHYTPEHHEH 2Hepruu OJHOATOMHOIO ra3a
(a HEOH OAHOATOMHBIH, T.K. OTHOCUTCSI K TpYIIIE HHEPTHBIX Ta30B) U pabOTHI rasza:

( Q=AU+A
| AU—BmRAT
4 2 M

m m
LA = pAV = pV, —pV; = MRTZ ——RT;, = MRAT (o 3akoHy MeHpienieeBa — KitaneiipoHa)

M
BcnencrBue nmeem:

Q=3 = RAT + 7 RAT =

NIU‘I

- +8,31-20 = 831 (/Ix).
9. B. Ilo ¢dopmyne KIIJl unmeanbHON TEIUIOBOM MallMHBI, HE 3a0bIBasi MEPEBECTU TPaayChl
Llenbcusi B KEbBUHBI:

v =" 1000 = 22312 .100% = 50%.

Ty 620
10. B. KaK JJId CMaYUBAKOIIUX )KI/I,I[KOCTeﬁ, TakKk U 714 HECMAa4YMBaromux, (bopMyna JJIs1 BBICOTHI
HOI['LCMa/OHyCKaHI/IH KHUIKOCTHU B KaHI/IJ'IJ'IHpe pa60TaeT OJUHAKOBO HpaBI/IHBHO. I/ICKOMaH
rITyOMHA MOTPYKEHHUs KalMUIIPHOH TPYyOKH, IPU KOTOPOH PTYTh MOA ACHCTBHEM JIArjacoBOTO
JIABJIEHUS, KOTOpOe OyIeT MPEemnsTCTBOBATh THMAPOCTATHYECKOMY MABJICHUIO BHEIIHETO CTON0A

pTyTH, HE OyneT nonajarh B TPyOKY, BeIpaskaeTcs o popmye:

26 _ 25101073

h=22 = -
Ppgr 13600-10-0,5-10

=1,5-1072 (M) = 1,5 (cm).

11. I'. Ilo 3akoHYy COXpaHEHMS 3apsA]a I10CIe NPUKOCHOBEHUS JIBYX OJMHAKOBBIX IIAPUKOB 3apsij
paszenuTcs Mex1y HUIMU [TOPOBHY:

ql+qZ=2q'=>q'=qlzﬂ=@=—3q-

3anumieM CHIbI KYJOHOBCKOTI'O B3aUMOJEUCTBUS TOYEUHBIX 3apAa0B MCKAY MapuKaMHu 10
IMPUKOCHOBCHUA U MTOCJIC, 4 IOTOM CpaBHUM HX:

lq1llq2|
Fy =G— ,
B_ Y _ S _ 9

2 - - 2 = .
F, = IqIIqI G(q) Fi  lqillgzl — 16q% 16
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16 9
COOTBETCTBEHHO IOJIy4yaeM OTBET: JHOO YBEIMUYUTCS B 5 bas, 7100 YMEHBLIUTCA B e

Bri6upaem noaxoasmryto GopMyIupOBKY.

d
12. A. Ilo ycnoBuro mmeem, 4to S; = 3S; u dy = 71 3anuimemM ¢ y4eToM 3Toro (OpMYIIbI

CMKOCTH IIJIOCKOI'0 KOHACHCATOpa A0 U IMOCJIC W3MEHEHUN U CpaBHHUM HX:

C, = €1£051
| =t
d1 Cz &2 7
—_ — = — = o= .
C, = €208y __ 2€2€0°351 Cq 6 &1 6 2 21
27 4, T4
2 1

[Tomyunmnu, 4TO ANEKTPOEMKOCTh KOHIeHCAaTOpa yBenuuuTcs B 21 pas.

13. B. [lapamiensHoe MOAKIIOYEHHE IPUMEHSETCS, T.K. IMEHHO Ha Y4acTKax IapajlielbHOCTH
OJIMHAKOBOE HAIpsHKEHUE (YTO U MOKA3bIBAET BOJIBTMETP), a OOJBIIOE CONPOTHBIIEHHUE, YTOObI
YMEHBUIUTh BIMAHUE MpuOOpa Ha MPOBOAMMOCTh ILENMHU C YYETOM €ro mapaiesIbHOro
HOJKIFOUEHUS.

14. T'. Haiimem oOmiee cOMpOTUBIEHHE IIEMH, TOMHS O TOM, YTO CONPOTHUBJICHHS BCEX
PE3UCTOPOB OJIMHAKOBBI:

R
Rogw =5 + R =5+ 10 =15 (Om).
3areM no 3akoHy Oma ajs yyacTKa IeNM HalJeM CHIy TOKa B LENH C Y4E€TOM, YTO IpH

NOCICA0OBATCIBHOM IIOAKIIOYCHNN OHAa OJJUHAKOBa:

Uobm 30
logu, = 72 = 33
Ro6m 15

MOoIIHOCTh TOKA Ha TPETHEM PE3UCTOPE:
P; = I2R; = 4-10 = 40 (BT).
15. b. 3anumem 3akoH Dapasest BIACICHHS MacChl MPOAYKTA JIEKTPOJIN3a Ha DIIEKTPOJIC:

M
neNy

m= 1At
U BbIpa3uM U3 HETO UCKOMYIO CHITY ToKa. [Ipu mojcTaHOBKE YMCIEHHBIX 3HAYSHHH He 3a0bIBaeM
nepeBOANTH Bce BennunHbl B CU, BaJIeHTHOCTH MeIIU B CysbdaTe paBHa 2:

menNy _ 63,51073-1,6:10719.2:6:1023

I = =
MAt 63,5-103-1600

=12 (4).

16. I'. Pa3Huna NOTEHHHMATIOB MEXAY KpBUIbSIMHM CaMoOJeTa BO3HUKHET Bcienactsue JJ[C
WHAYKIIMH, KOTOPas BO3HUKAET M3-3a MEHSIOUIETOCS MarHUTHOTIO IOTOKA, ITPOHU3BIBAIOLIETO
¢burypy, orpaHU4EHHYIO JBUTAIONIMMCS B MarHUTHOM Tojie 3emiu camosietoMm. [lpu atom yron
MEXIY BEKTOPOM-HOpPMalbl0 K IUIOCKOCTH 0Opa3oBaHHOW (Urypbl (IPSIMOYTOJbHUKA) U
BEKTOPOM MHAYKLIHH 0JI1 3EMJIU PABEH HYIIIO.

3anumem nonydennoe 3 /[C naaykumm:

AD B-AScos0 B-AS
A(p = =— ==

Y At At
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Ho momans, KOTOpyto MPOHU3BIBAET MATHUTHBIN MTOTOK, 00pa3zyeTcs 6aroaapsi paBHOMEPHOMY
JBIDKEHUIO CaMOJIeTa 32 HEKOTopoe Bpems At:

AS =x-1=vAt-1.
[ToacraBuM 3TOT pe3ynbraT B (HOpMYJIy JUis Pa3HOCTH TMOTCHIMAIOB M He 3a0yaeM Bce
BEJIMYKMHBI IS pacyeToB nepesectu B CU:

B-vAt-l
At

Ap = =B-v-1=20-200-50-10"° = 0,2 (B).
17. B. Cpa3zy ke ompezenseM, 4TO KoieOaHUS COBEpIIAIOTCS IO 3aKOHY KocuHyca (T.e. ¢
MaKCHMAaJIbHOTO OTKIIOHEHMSI). AMIUTUTYJa KojeOaHui — 3T0 KOA(P(UIMEHT MpH KOCHHYCE

o 2w 2
X, = 2,5 (M). Ileprox konebanuii o hopmyIe yepe3 MUKIMYECKYIO 4acToTy: T = — ==

0,2 (c). Bce nannbie G6epeM, HCMONB3Ys COOTBETCTBYIOIIMI 3aKOH KOJeOaHM B 0O0IEM BHUJE:
X = X, coswt. I1o noay4eHHbIM PU3HAKAM HaXOJIUM HCKOMBIN rpaduk KojaeOaHHi.

18. A. Bocnons3yemcs dopMyinoil mepuona koneGaHUl NMPYKMHHOTO MasTHHUKA U (GOpMyIoii
NIEPUO/JIA TI0 OTIPEICIICHUIO:

m
T=27T\/;:>N:L k _ 314 [600

t 2m\m 2-3,14 1,5
T=-
N
19. I'. [lonepeunsle BOJIHBI — 3TO BOJHBI B HaTSHYTOW CTpyHe. Bce ocTasibHblE NMpHUBEIEHHBIE

BAPUAHTBI — IPUMEPBI ITPOIOJIBHBIX BOJIH.

20. B. 3amepkka curHaiza — 9TO BpeMs €ro Imepenayd ¢ TMepeAaroniell CTaHIMKM Ha
npuHuMaromyto. [loaTomy perieHue CBOAUTCS K MPOCTOMY NMPUMEHEHHIO (DOPMYIBI BpEeMEHU
[P PAaBHOMEPHOM IIPSIMOJINHEWHOM JIBUKEHUU:

S _ 150-10° -
t===—"73=5-10 * (c) = 500 (MKc). I'ne ¢ — CKOPOCTB CBETa B BAKYyMe.

B .
21. A. 3agaya pemaercsa 0 3aKOHY COXPaHEHHUsSI SHEPTUN MEX]1y COCTOSHHUSIMU MTOJHOW 3apsaKu
KOHJIEHCATOpa U MOJIHOTO HACHIIIEHUS KaTyIIKU B UI€aIbHOM KoJe0aTeTbHOM KOHTYpE:

CUZ _ LI _ C_ 15, ,0,8-10—6 _
T = T - Im = Um\/: =12 —2_10_3 = 0,24 (A)

22. A. 3agada pemnaeTcsi TOCTpOoeHHEeM H300paKeHUs B JIMH3E C TIOCIEAYIOIIeH Kiaccudukamen
MOJTYYEHHOTO U300paKEHUSI:
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me //
/
/
b d
Y

Pazmep m300pakeHUS TOT K€, YTO U y MPEIMeTa, 3TO JIETKO BUAETHh U3 CXEMbI U HECJIOKHO
JI0OKa3aTh T€OMETPUYECKH, MOJB3YSACh MPU3HAKOM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB
[0 OCTPOMY YTJIy U CTOPOHE.

23. b. 3anumiem GopMyity SJHEPTHH ITOKOS Tella M BBIPa3uM U3 HEE MaCCy IMOKOS:

15
_ 2 _ Ey _ 361015
Ey =myc® => my = ~ = 5106 = 0,4 (xr).

24. B. MziydeHue MpOUCXOMUT TPU TMEPEXOAe SICKTPOHA C 0oJiee BBICOKOIHEPIeTHUECKOM
OpOUTHI Ha MEHeEe, T.e. ¢ 0ojiee BBICOKOIO JHEPreTUYECKOTO YPOBHS Ha HHU3KHH. Takux
MPETCHACHTOB CPCA BAPHUAHTOB OTBCTOB JIBA. I[JI?I CpaBHCHHA NJIMH BOJIH HU3JIYYCHHA 3allMIIICM

bopMyly U3MEHEHUSI SHEPTUU:

c o
AE = hy = hz, T.C. HEM MCHLBIIC pa3HULlda SHCPIrUHu MCEXKAY OSHCPIrETUYCCKUMU YPOBHAMHU

aToMa, TEM [JJIMHA BOJIHBI HCITYCKACMOI'0O H3JTYy4YCHHA OoublIIe. Paznuna SHGPFHﬁ, O4YCBUIHO,
MCHBIIC B TPCTHEM BApPUAHTC.

25. b. IlpoBepsiem, uTOOBI CyMMa KOJMYECTBa HYKJIOHOB M CYMMAapHBIA 3aps]l CXOIWIHCH B
JIeBOM M TMpaBoil yacTH peakuuu. VI He 3a0bIBaeM O TOM, YTO MOPSIKOBBIA HOMEpP 3JIEMEHTa
(KOTMYEeCTBO MPOTOHOB) MUILIETCS BHU3Y, & aTOMHAsi Macca (HyKJIOHHOE YUCIIO) — BBEPXY.

26. 1-T, 2-B, 3-]I, 4-A.
27.1-B, 2-A, 3-11, 4-B.
28. 1-11, 2-B, 3-A, 4-T..

29. 1-B, 2-A, 3-b, 4-/1. HanpaBnenue cuiibl JlopeHna onpenensieM Mo npaBuily JeBoi pyku (ams
MOJIO’KUTEIBHO 3apsDKEHHBIX YaCTHUIl) U M0 TAKOMY K€ MPaBUIIY, TOJIBKO I IPAaBON pyKHU (IS
OTPULATENILHO 3apsKEHHBIX YaCTHULL).

30. PemraeM 1o onpenesieHUIo CpeaHeil MyTeBOH CKOPOCTH, YUMTHIBAs, YTO €CIIM MyTh CHayaja
eI B OJHY CTOPOHY, a 3aT€M B OOPATHYIO IO TOW K€ TPAEKTOPHMH, TO OTH IyTH paBHBL. He
3a6b1BaeM ckopocthb u3 KM/ nepesectu B M/

_ l1+1, _ 21 _ 2v1vp _ 2-10-30
T t1+ty - %-{-é - v1t+vy - 10430

=15 /0.

OtBer: 15.

31. BanuiiemM 3aKoH COXPAaHCHUSA MEXaHU4YeCKOH OHCPIruun JId MMaJACHUusd TCJia. HpI/I 9TOM 6YI[CM
IIOMHHUTB, YTO Ha HCKOMOM BBICOTE €0 IMOTECHIIMAaIbHas OHEPTIHs paBHA KUHETHUYECKOM:



mvz h _ 2
T+mg =Ep1 + Ejn —h =Z_+§
Eyy =Ep1 = mghy g

OTtBert: 6,6.
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32. B nporiecce TeriooOMeHa B KaJJOPUMETPE IPUHUMAIOT YIaCTHE:

1) cam KaslopuMETp U BOJAa B HEM TEIUIO MOIYyYaloT;

2) map 1 Boza, 06p330BaBH_IaHCSI ITIOCJIC €0 KOHACHCAMH, TCIIJIO OTAAKOT.

3anumem Q)OpMYJ'IBI IJIs1 KOJIMYECTBA TCIUIOTBI B 3THUX IIpoHECCaxXx MW YpPAaBHCHHUE TCILJIOBOI'O

OasaHca:

(Qxan = CMmM(t3 - tl)
I QB = CBmB(t3 - tl)
4 my = ppl

I Qn = My
kQB—H = Can(tZ - t3)

__380-0,42-0+4200 -0,42-1073-1000-0+2,3-10°:0,042 +4200+0,042-100

CuMyly + Capplpty + 1My + Comyty

CMmM + CBpB[/B + CBml'[

= 54,4 (°0).

380-0,42+4200-0,42:1073-1000 +4200-0,042

B ykazannbix popmynax t; = 0,t, = 100, t3 —uckomas.

OTtBeT: 54,4.

33. Cpasy mepecTpouM SKBHBAJCHTHYIO CXEMY, KOTOpas YIpOIIAeT MOHMMaHue 3anaud. [lpum

3TOM Y4YTEM, YTO MPOBOJI, COEIUHSAIOMNN pe3ucTopsl 1 U 3 MMeeT HyJeBOE CONPOTHUBIIEHUE, a

3HAYUT €ro MOXHO CTAHYTb B TOYKY.

Ry R,
[ ] [ ]
R,
—

ellr

Haiinem nmostanmuo o61iee CONpoTUBICHUE B TETTH:

_ RyR3 _ 612
Ri3 = =—
R1+R3 6+12
R123°R 12-24
Rogy = —2— = = 8 (Om).

obw, — R123+R4 - 12+24

®

=4 (OM), R123 = R13 + R2 =4+8=12 (OM),

AMHCpMCTp IIOKa3bIBACT TOK HA HICTOYHHUKE, T.C. 06H_II/11>'1 TOK B Lienu. Ero MBI B HaiijieM 110

3aKOHY Owma JIIS TIOJIHOM LISTIH:

£ 36
1 =——=—=4(A).
oo R06L11+T 8+1 ( )

OTBer: 4.
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34. o rpaduKy rapMOHMYECKUX KOJICOAHUN HAIIPSKEHUSI Ha KOHJIEHCATOPE OMPEIeIIsieM:
U, =30(B), T=6,28-10° (c).

3anumem GopMyITbl IEPHOIa KOJICOAHH U 3aKOHA COXPAHEHUS YHEPTHUH MEXKIAY COCTOSTHUSIMU
MOJIHOM 3apsAIKU KOHACHCATOpa U MOJTHOIO HACBIIICHHS KaTYIIKU B UCaIbHOM KOJIe0aTeIbHOM
KOHTYpe:

T =2nvLC TU 6,28-107°-30
% = % = Im = 2mL = 2.3'14.0’2.10—3 = 0'15 (A)
2 2
Otger: 0,15.

35. Ecnu n300pa3uTh cxeMy MPOUCXOISIIETO, TO BBITIISAIETh OHA OYAET TaK:

k=1 < > k=1
Ax

3amnuiieM ypaBHeHUE TU(PAKIIMOHHON PEIICTKH:

. . yl
dsing = kA = sing = e Hac nnTtepecyet k=1 nmopsiiok MakcuMyma Ha 3KpaHe.
Ilepuon pemerku:

l _ " . o .
d= v = 107> (M) , [ - yKa3aHHKI B yCIOBUM TMHEHHBIHA pasMep PeIeTKH, Ha KOTOPbIi

npuxoautcss N = 100 mTpuxos.

Paccrostnue Mexay MmakcuMymamu OyJieM UCKaTh KaK YIBOEHHBIM KaTeT MPSIMOYTOJIbHOTO
TPEeYrojbHUKa, 00pPa30BaHHOTO BEPTUKAJIBIO U JTIyYOM, IIOMIABIIEM B MAaKCUMYM I1€PBOTO
MOpsI/IKA.

450-1077

; 2
Ax—Z-LSLn(p—ZL-E—Z-Z 105

= 0,18 (M) = 18 (cm).
OtBer: 18.
36. Obmas 3HEprus, KOTOpas BBIICIUTCS 32 Yac:

E =Ey-N, rne E, - sHeprus pacnaga oOaHOro s1pa, a N - KOJIM4eCTBO PA3IaBIINXCS SIEP.

ITo 3akony nomypacnana:
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t
_— , t
{N,=No'2 "N =N,-(1-277).
N =N,—N

HauvanpHOe KOJIMUecTBO aTOMOB (M SI€p COOTBETCTBEHHO) HAlIEM C HCIIOJIb30BAaHHEM (hOpPMYIT

JJIA KOJIMYCCTBA BCIICCTBA.

Bce nony4eHnHbie BRIpa)KeHUS MOICTAaBUM B Ha4aIbHOE COOTHOLICHUE /IS 001Iei

BLII[GJII/IBLHGﬁCSI SHCPruu:

. t 10-3 2T
E=FE -2 (1-27)=6-20--6-10% - (1-277) = 27 - 10% (MaB).

T.x. B oTBeT TpebyeTcs 3amucaTh pe3ynbTar, mojeneHnsiii Ha 1023, To:

OTtBert: 27.



