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o ul4pr(yntuull IZHAyKUAI{ MafHllrl{oro

roxa ajvt pacqera MarHIlI'Hbx noleii' M
nnoe gsaui\aofieftcrBlte roKoB. EAllnuua

3Q1[ercr Xonra, Y
B 3re(TpIZqecKoM



lu

IIOH'ITIIE MA|HIITHOTO MOVIEHTA ATOMII,

lrar<pororu. Mole Hbre T0KI4. Hai'raruuveHuocrr (nerrop uanarnuutlnauzx).

BOCnprivMr{r4BocTr, u ee 3aBl.lcIIMocr6 or reMrlepar]prr, 3axou rIoJll{oro

o qripKyJrrqu[ ocrlr ruaru{ruoro norur) n BeulecrBe. Hanpaxeuuocrr' ua

ra-{ uponnrlaeMocrl cpeAbl tr4n4yr<qur MarHI4THofo noJlt

eerqecrse. f ycJroB1rg IJrr MarHI4THofo rIoJIt Ha fpaHIiIIe pa3.49JIa .[(Byx

uaruerraron. Toqra ,{oruenu. f 
unar Hartamra'urrBanus'

30. Onur Oapa4ea, Marnurrrtrft noror, 3,,{C

29.

noJrfi B BerqecTBe.

Ocuonuofi 3ar(ou gJr

areKTpoMafHzrHofr

areKTpoHHoI

I4u4yrrunnocrr',
-fsreHue esaua.{Hoft

O6:rdMHas

31.

llos.srue o6 as'ro

ero peureH[e.

aHrapMoHrlqecKoM

rore6anuft.
Mero4 nenropnofi
fapMoHliqecKIrx

rore6aHllit z ero Anepuo

Jlorapu$uuvectcuft
ypaBHeHlIe

nprr BbIHyx,qeHHbIX

KprrBr,le.

pesouance. Cnexrp

JZ.

Ilpo4omnne ra non

BOJIHLI U UX cuzrv. Y
IIpIZMeHI{MOCTIT, cKopocTr, 1z

flog.{rlle o
snyronux nomr. Y rpa- u r.ru$

33.
role6arenruou ro u ero pe

9JIOKTPOMAIHI,ITHbIX e6aauit vr ero

3JIEKTPOMAIHI,ITH Kone6aHlz.fl, Jlo

KoHrypa.

porrreHl4e.

role6atelrnolt
TOK.

oft lzu4yxqrau ('sar<ou @apa4ex), Brmo4 octroBnoro

r43 3aKqHa coxpaHeHlrt 3Hepll4t4, aTaK)Ke Ha ocHoBe

flpanz:ro Jleuqfl (sanon Jleuqa). .fln:reuue caMonHAyKI.tI4I{.

/I(TI4BHOCTb ,4lLtrUnOrO COJIgHOrr.qa. TOrU galluranut ri paI3N

.,qyKqrilr. Bsar.rl,iuat IrHAyKrI4BHoct,. 3neprul MarHtrr:roro
gHeDnru MafHIl[I{OfO [OJItt.

Kore6aHns rr BoJrHbI

Ono6oanrle (co6crneuuue) u BbIHyxAe,EEbIe

VDABHCHI,I9 IAPMOHIIqEOIiUX

.rcone6asnft . llou;rrl4e o

role6a:rnit. 3ueprus raprrao

e oArrHaKoBo (cKa.,'rrpHbx.) rapMoHLIqecKrIX KoJI

,E Cro 83ariMHo nepIren4lrr<ynlputrx (
(DNryprt ,.(rzQrpepeHuuatbHoe ypaBH0Irae

9acrora u r<os(pQnuueur

.Mexanr,rqecruil Desonauc. lleso

cr.rJrbI I{ cKop0cTI4 npII

e o pa:nbxcenuu @ypre.

I}AHII.tr MEXAHI4qCCKIIX BOJI}I B

BOJIHbI. ypanneHl.re rz ero peueurze' I-

Ilpuuqrn cylepno3ltu]ttt Bo,IH I.,

rone6arelr,irofi cIIcreMbL

rcole6anufi !i ero pelneHl4e.

sorH. Bornosoil nal(er I4 rpynn

ncfmr, Crorvue nolnu. 3$t|err,{o

4.,{lrSrpepenqua!'ibHoe }paBHeHI{e
e.,{ra$Qepeuuuanbnoe ypasueHlre

t{acrora u ros${rzrlzenr s atyxaurtr

AeKpeMeHT 3aryxaEufi. )i4.

e er'rnlx4eunrrx 3JIeKlpoMafHlrrHbl.x KoJIe

K.[,eH H6IX ]JteKTpoMatH]tl t{ltx xore6aHfi .fl x.u $asanpu
Kpr4BbIP An{ Hafipsn<el].Idfl 14 Clrnbr ro'Ka.



34.

BOJTH. BeKr0p

,{liarpauua

35.

36.

KOf9peHTHOCTb.

KOfepeI{THOCTIT.

3',1.

flprlroruueftnoe
KpyrJroro

Pa:peuraroruax

38.

florapusaqvr c

rpncrarna. lI
Maruoca.

axa3oTporIut.

39.
Hoplrar,ua"r u

papaaeencrar Ir MaKcBgJIJIo.BcKas rpaIooBKI'I

. Torc cMeuesrar. 3rer<rpouaruurgoe IroJIe, Cucrel'Ia3neKTpoMarHfiTHofr

MaKceerra. Boruo

feouerpzvecxal o
rrHcTpla4eHTbI.

Cuupann Koputo.

.{z(fparuuounax

pacnpocrpaHeHrzs er:rpolrarurarHm{ BoJII{ B cpe,qax. Ocuonsrie csoftcrna

3JIEKTPOMAfH14THT,IX

V. On'rllca

3lercrponaaruulua.r

cnera. flpuuqlrn f ca. 3aKoHbr ofpaxenlzt .a [peJIoMJreHIrfl. A6colrorH.gtft u

oruoczremHHft no )ru rrperoMreHus. floruoe BHyrpeHuee orpaNeHue' Cne'ro

rar npe4enrprrdt cryuafr noluonoii on'rrtxrl. Onrra'lecnu.e

MoHbxporraaru.lecKI,Ie Iz HeMoHo)<poMarI,Iqecrlle

flpunuun cynepn

uurep{epeuquonno
paBHoro HaKJIoHa.

I,lurepQepotrerprt.

IIp fioftrenqia - @pene:rs. MeroA son @peuelr'

,[u$par<qur @peuem.,{rz$paxuur

r,r KpyfJrofo ,{u$palqux @peuela or xpax nolyrrnt

fepa of becrconevuo 4lurtuoii npnt,lft
qltr oir oAnonepuoft ,4zc[paxquounoft pe.

uucrilyueuton. flon.arue o ro:rorpa$ltu.

nft lr norutpusonasnufi cner. Creneul .n

rz orparkeu[a. 3axon EptoctePa'

4noituolr ryvenpel

eeulecisa. 3$$err @apa4ea.

," u uoafrpo*-uIlrnofi reopuu Max'0ser'tla.

, Merodrt ua6;lo,qeHl4t Al4cnepcv I4. I lpusua

4r,r$parqnouultft reopiar 4rzcuepcrrv cBera, llouonlenrlr:

Eyrepa. I{eera ren

BATE.]IIbHbIE TEXHOJIOTI4II

crzcreMa ofyteuut (rpagu{uotluule

) c uc4orl,sonauveM npeAMeroB Ily3eJI

ypannenue 4l{ oJrerTpoMarHlrruofo ont u ero perucnrze. C

rparuqur (Dpay.

o4uuocrr. ,{z

npS1IIOMJI

c[eKTp['r nor.r

5r OFP

o JTer<qu

ri ycrpo (pzsrivecroro rrpaKrIiKyMa.



AEM

?BM
I4l:
V

METO

JI

pe3ynb

)Hubre r,r [paKTl4.iecrue saurrul KaK HayqHblo Kou$epenlup no

'araM .4orraAobcry,ueHroB

KoHKperHbIX cl4ryaul4fr

q oHeprHt BpauEorqerocfl lBep.4oro rena (c BblBoAoM).

:oft m geuxercx f ar,reglenno rto orpyxnocra c qenTpo]r'I B

. YKasaTr na puc$tnrce HafipaP're:F.trfl BeKTopoll yfJloBofi 'cKo'

ymca fr oruocrlrerrHo rottKlt O, npoer<qurc MoMeHra

o" ffi. ,un..n,rua!'IbHoe W, , nonno. Fyaoop.n*".

gcb Bp.

a

a

6.O

i.
2.

YCTIEB
OCBO
o

9acruqa
cKopocT6Io

MOMCHTA

L",

3

F-(3stn
SHefprrro To



4.Moneur unep

5.O4nopo4nufi
IIepneHAr4KynrpHo

cKopocTr4 ed, MoMe

MOAynr.r HopManLH

12. nparqaercr no

or BpeMeHrr t ro

uucro o6oporon N

l3.Carsr ueN4y n

14,r{ro nagrrsaercq

o'nE^nrnTeJIbHo

AHopoAHoro Arlcra (cnnomnoro qunrzu4pa) (c nueo4olr).

Bpauae'lcr c :aJr.reg:reuueu BoKpyr ocfi, npoxoAturet '{epel
)cKocrr{ Arrcra. iVrcasarr Ha plrcynKe Hanpar}JIeHI{t BexTopol

oAHOpOAHofo

ocKocTr{ ArrcKa. y Ka3aTb Ha plrcyHKe Hanpal}JIeHI{t BeKTopoB

nMnynbca I0, yrroBoro ycKopeHll.fi fc- MoMeHTa clrrbl .i.{*

6.Marepua,rruaa ABrixercr no lrpyNuoc'rn pa4zycoir.t R. E€ raureuq.nzur,.noe

u3MeHterct IIo 3aK Wrkt. r,qe k+0. B raroft rtoMeqr BpsMeEu t c Ha':.aJLa

ri raureHrllru6goro ycropenu.{ 6y4yr panuu?

T.YlruorxeHue

8.lleroser crollr
pacnonoxeHHl'IM ro cTepxeH6 rloBepHyrL B B9prrr(aJIr'HDe

a yM eHbnrrircr M MeHT r4HepIII4l4 CIICTeMbI;

b yMeHLrrrr{Tct oBar cKQpocTb;

c MOMEHT CI{9TeML1 He II3MeHI4TCtr;

yMeHbIrrI{Tct gr{epffls clicTeMbr.

IIPABI4JIbHLIfi

9.14g cn:rournoro o pa..q4ycoM R cAena,rn no:nrfi, y4anun

qacT6 paanycoM oT ocl4 gI4MMeTp

OTHOCI-ITETLHO oit oqu?

10.3axon coxpau

1 l.floreuqza,rruag
3HaqeHr,ru x ycKo

Bo cxpmro pa-: LI3MeHII'fct MoMeHr

ocr4 Tar, i.ITo ytoJl ero fioBopora MeH{{]Tct r
lirt
-;). rae a>U, b>U. Hatlrl4 lvloMeHr BpeMeHH

oll r,r puno.fr ( c nr'Ino4ou).

uMI1y Ha prrcyHKe BeKTOp MOMeHTa

z

O, a rqrxte ero

?v
sa octr zl

).

13.

rr!,

lol

tw

r,l

r).

f,II

||prE r

)tB3i

)Hr4 X,

rI 'IleJIa

noy

'taX}K(



l5.llrlarSoprr,ra n

1l t: l4 MnH . Ha

nnarQopnalr,

nnar$opnarr. Mou

l6.3arcou co

3Tor 3axog na 3eur
17.!Iro nagunae'rcr

CIIJIbI OTHOCUTEJIbHO

18.3asficuMocrl
z=0,rI.e a,b, lr co -

a) oupe4e:rzrr

b) uafirz ypanu

l9.Helrueprua,'rs

aHepufifi (c nrmog

20.Vnax<ure

yrnoBarr cKopocrb

21,.Marcpuansuas

cxopocrrrc [. T

HarrpaBneHa (Ha II

BpeMeHu MoMeHTa

6
F

AucKa Bparqaerg.{ I1o rrHepqr4r4 oKoJro Beprl{KanbHot ocl4

l n;rarQopur,r cr$ur ve:rouer. Kor4a ue:rooelc nepelxeJl B t{

Br,rpocJra,qo nz=2'wrutr-' . Macoa qeroseKa 70 rir. Onpe4el

r.rHepupru .renoBbKa paccqllTarb KaK,urtr Mareplla,TbFloii

ur,.rnymca (c nrlnogortr). llpr.r r(aKl{x ycnoBlltx pearr'Ho

AII HaT ABIIII(eHUfl rIaCTI4IIbl OT .BpeMeHIZ I4IvIeeT BI{A

)HCTaXTLI.

aArryc- Ber{Top i, crcopocrr i u ycr<opeuue F uucttqut;

Hrre TpaeKTopllu iqacT[IILL

cr,rcreMbr orcve|a. A6comorsrre Ir orHocLTerJILHbIe cKopocrl4.

).

euue yrronoft .t{opo"t, npeqeccu}I r}Ipocrofla 6 ', eclu ulne

rocrona i,l. llox{uIlru perreulle.
d

4.7-\tl'l /
V4/ ma

ura (vacrlrqa) u{ccoft m6poruerHa Ilor yrJloM o I( ropl-I3ouTy c Hi

lronlrt TloJrera Jldxrar s sepruK,urHofi nnocr<ocrt't XY (ou. pzc.)

>. llpeue6perat cpnporuueuueira Bo3Ayxa, uafitu sanuonluootr t

rJrbr rr?I(gcrlr l4s, AefrcrByIolqe|o Ha rlac'ruqy.

Hrirr rleHrpa r4Hequzu (c ertaoaov).22.Teopeua o

tJcb v



23.Kar<ue ryurrrr Ayroqero yrBeprqeHlrt cnpane4lNnr'r? Moueur unep

EIII4{ 3ABIICI4T OT:OTHOCIITEJIbHO OCU

oxeHr4s ocu Bpafll9Hnt;

b) or

d) or
24.Tero uaccofi

cropocrlrc 20 lt/c.

rourlr 6pocaurut :a

25.Crca,rxpnoe npo e (onpea$reuze, croco6 pacvera).

26.Hanucav'
conpoTrrBneHrrr,

2T.Epycorc BAOnb ofi noeepxgocrfl no,n, AeiicrBlreM .tr

BEJII,Iq']HE CI{JI6I, oE no,q oM 0 K roprr3oHTy. Koa$rfuqueur

6pycnort u no paneu 0,2 . flpu narov 3HaqeHaLI ylJla d. ycKopelllie

nonepxuocru 6yA MAKCI]MAIIbHE,IM

28.Yparuenrze rtou uron. Vpannelrlr ,4I4HaMHIGI BparqaTeJILHolO .4BI4X9HI4JI

HenoABurrEofr ocI.T rr,reoAora).

29.

cTep)I(eHI)

epa.

uunofi L Moxer BpaIqarLcJI BoKpyr ropt43o
reopeMy

30.Toutcufi oan

flpoxoAtlqen qepe3 HerI crepr(Hq eqAr4KyntpHo eMy. urepxeHb oTI0loHt4JIIr

rrojlo)KeHr.is paBHo 14fl. II . Onpegeprurr cKopocrb vHlrxngfo Kolrqa

MOMeHT I1pO paBHoBeclrt.

3 1 .LIro Hasneaercs eHTOl,l ? Yra:arr, Ha puoylrKe BeKroP MoMeHTa.

oTE^^r{TeJIbHO TO O, a raxx<e ero HA OCb Z.

)CLI TeJIa;

roBoro ycKopeHlifl Tena.

=0,1 
r<r 6poueuo c HeKoropoil Bblcorbl B fopll3oHranbIl.oM



ocb 8p.

M

32.Te:ro Bparqaerct Kpyr HerIoABrr4Ho[ ocri raK, qro yfor ero rroBopora rlr
r-l

3'IBITCIiMOCTI4 OT t llo 3aKoHy ,P : 2ft( at -'+9, .o. a>0, b>0. Hafiru rrr

T, a Taxr{e qIzcJIo n N Ao ocrairoeKfi.

33.Monenr un TOHKO|O OAHOpO,qrrOfO CTepXHr OTHOCTTToJTEHO OCI4, IIpO

noneq crepntna (c n .40M).

34.rIacruqa uaccoii ABU)KeTC.I 3aMeAIeHHO nO OKpy)r{HOCTri C TIeHTpOM B
i rr

cKopocTbro r. y Ha pI4cyHKe HalrpaBreHrrr BeKTopoB ynroBofr cKopocrl4

r.rMlyrr,ca i,6 o rorrKr,r O, upoenqraro MoMeHTa rrMrryJrrca na ocr z ,i

T44r, raHreHIILIa,'IbH @ u nonnoe frycropenua.

b)

36,Br,rqucneurae u

37 .[ncx Bparlaerc.{

BpeMeHH t=0, na u Aeftcrsyer \aoMbur cul, rpaStm npeueuuofi :aeu

npeAcraBreH Ha . Hapucyfi re rpa$zr, npaBllJlr'Ho orpaxtarorquit

riMrryJrbca oT BpeM

35.Cura c rorrano (3, 4, 5) H qrprE:roxeua K roqKe c rcoop4uuarauu ('4

a) MoM cunu r o'THOCIITeILHO HarIaIa Koop,4IiHaT;
r-l

BeKropa li;{ l;

c) npoe Ha ocl' z MoYeHra clzlrr iifr.

nHeprlur{ cippr{HrI oruocirrgJrr,Ho ocz, npoxo4arqe,ft

HoMepHo c ueitoropoft yruonofi cnopocrlto ro. Havauau p rra



3S.CSopuynupo

OTHOCIITEJIbHO OCU,

39.9ro Ha:neaerc.f,

OTHO SI4TEJIbHO TO

40. 3asucra^aocrr .48 )(eHIIt qaCTaqbr OT BpeMeHIr LIMgeT BrrA

z=0, rAe a,b, u a - HCTAHTbI.

a) onpe paAr.ryc- i, cropoc'rr * u ycropeuue 1F qactuqu;

b) naftrn CHIIE qacTLIqbl

4l.Kounoneumr qACTI,IIIbI CO BPEMEHEM IIO 3AKOHAM 'VX

vr=asinot, vr:0, 14 aIl c0-KoH Haftrur vo,4ynrz cropocru iui,

yro:r o ueNgy r! u

42.Marcpuwrcuax M 4euxerc! no oKpyxHocrlr co cKopocrblo i. Ha pur;. I

rpa$r,tr :anu npogKuuu ct<opf cru t",. or BpeMeHI{ ( i -e4unu'rnrrft nr:tc:o1l

paBJreuufl, r.; - 4poer<qur * Ha 3ro HaIIpaBJIeuue). llpu slom

uapuc.2i4Meqr HarpaBrleuue a) 4 b)3 cD2 d)1 Orner

puc. 1

noJloxcireJrbHofo

IIoJrHofo HarrpaBJIe

43.I-{eurp vacc ( un ). Teopena

Bapuaum I

1 . 3anracarr

2. Kanos

ABr4)r(elrr4r4 rIeHTpa Macc.

Bonplcu n pefi runn-nonrpo,'rro J\il2

Mo,'reKyJqpHolnlrHerlrqecKafl TeopIIs nAeaJrbHoro ra3a

4 Haqa"'ra TepMoAI{HaMHKI{

Bapuaum 2,

HoBHoe ypaBHeH4e 1. r{ro ua3rtgaerct qncllot\t

TeopuH. bso6oau uexanuqecrofi cucrenu?
2. Kanoe cMbrcJI ycnoBt'tl !.

Qynnqun pacupoaeneurar?

a
o

pacnpege.neHr.rl?
Qyurcqurz



cpe,qHero

poqecce

oKpylKeHa

E

3. Hanncars

sHal tlyH nrlLruro

4. Tero
cocroluue 3 oAun
npoqecca 1-2-3, a

6olrue: AU1-2-3

fa: u.qea.nrnufi.

onpeAeJrgHr.tt

HgKoropofi BenHqfHbr r,
etenesern f(x).
ur us cocrorHl{r 1 n

nocpe,4cTBoM
'rofi pa.s 1-4-3. ! nanou
BlryTpeHHeu 3HepruH

LUI-a-tI

V

qucJro cTeneHeu9. tleuy
cno6oAr,r A,rq ,'Ibr CO2 c yqeroM

Nenzx uo:renyl?xore6arerusoro
10. B ae)x

reMreparype
nepBoM cocyAe
MoneKyn, a Bo

Onpe4erurs orn
gHeprltE orr.tx ra3o

Bapuaun
1.

an" ue*topu .E .

2. Hanucau'
HOpMA.'IbHbrX

HarpffKeHHocrl4 Lt

cMenleHr4t Ha

3. B qtiivl

:aulrlru?
4. rleuy

3apffr(eHHofo

5. Ilo,raq

guenerrpunoo ( pucynon)

cyAax npn KoMHarlror
rrcs no 1 vorro raJa. B
cocTor{T r.r3 oaHoaToMHbIX

oM - rr3 aBlxaToMYbrx.
reHr.re Br{yTpeHH!rx

t UlU2?

reopeMy f]lycca

eKTpuqecKoro

uHaa ccpepa

e=2 ,'V

3. Bupasarr, BepogTHocrb qepe3

Syr.rrquto pacnpeae,reHur.

4. Te;ro nepexoaur I,t: cooroflHl4{
cocrosHue 3 oanH pa3 nocpeAoTBoM

\-2-3, a tpyroit pas 1-4-3. B xarou
H3MeHeHHe BrryrpeHHeli gHepf ulr

24 vtrlr A, Un"z? f az lrAea.nlsltft.

i,*,]
_2 3_.

9. flpu xarux ycronurx (no p a
MO)I(HO CqnTarb raaealrnrtlr?

10. B 4eyx cocyAax rplt
TeMnepaType xpaHfiTot rlo I MoJIIo fa3a.

rrepBoM cocyAe ra3 cocToLIT lI3

MOJreKyn, a Bo BTopoM - LI3

Onpegernrr orHoureHl4e MoJIf, pHblx
ren.noeunocrefi e.rlix ra3oB npla

o6r,eue?

Bapuaum 2
l. C$opruyrnpoaarb reopeMy

laycca grr u.x"opu D .

2. Hanucar, rpaHHqHblo YoJTPBHI

TaHfeHIII4aJrEHblX COCTaBI'!0 {l{X

u D, Ha rpaHuue pa3Aena ABYX

3. Hanucaru BbIpaDKeHI4t Anfi nr
SHeprul4 9JreKTpUqecKoro noJlt.

4. r{euy paeua uanptxetlHoo'I} B

:ap.rNeHHoro rolrqa E6?

5. flo,rar saprNeHuar cdrePa

c$epr.rvecruuu c,ro.rvu 4l'tslexrpu5on (

p14cyHoK)



ycJroBr.rr AJ],I

cocTaBiItIorqHx

4.9euy
earKa C rOxOi\a I?
plrcynolr)?

BaHTb lpaHr4rrHFre

E"H.
H n,talHltrlurfi nroryeur 1,,,
yAa ou uanpar,ren (cu.

5. B q€rr.r

3lC? C$opuy

IoqaeTcg tBJreHHe
uH.qyr{uHrr, qeMy 

PaBHa
narr npaau,ro Jlefrua.

u [epeMbrqKa AB4xercq

paMKr.r co cKopocTbro \)
.E . ynu.ut"
IHOHHOfO TOKA,

:--=--.----T*11
-+ llutil

-__ft
tl

K I43MEHEHU'

or BpeMeHu.

6

B^qoJ1b npoBo

B MAIHI,ITHOM

HanpaBJr9H14e

Vxa:ars ero Hanpaslen rre (cl,r.

;^<#1., 
I

5. lsreHrae car4oz HAyKr\r4lI L1

B3aHMor.rHAyKrrHr.r, ax 3.{C.

6.llpoaoa.rr4ar nepeM6rqxa aBlr(ercs

fipoBoAsrqeii paMKr4 co cKopoc.Tbro l) B

3. fpalluuulre yc ItoRus l\nfl
cocraBJr{rou-lax eerropon -B lr 11

4.r{elry paneH op6ltranr,Hsrfi

MOMeHT p,? sneKTpOHa C 3aprAOM 9 r.r

clropocrrrc D ?

MaTHHTHoM uore B. Vrcasarr
lrHAyKr-uloHHof o Tor€,

7. .{au rpaQun r43MeHeHht

noToKa oT BpeMeHH.



Teop14r.r

flocrpourr
Hanpg)I(eHHOCTH pwt4yca E(r).

npoHr.rqaeMocT14

cMbra'r AragreKrpfqecKot

7. {ro erexrpogoraNyrqa{ crzra?
i!. sa.Tr 1-fi gaxoFr

9.3anucat
r[opnae.

u Oua a rortarpnoft

10. Cyrr g,!eKTpodHofr

flocrpor.rrs :a.slrcnmoc,t.l

paavyca 9\r ) .

9. 3anucarl :ianou
,roxa:rsnoii $opiue.

10. B q€u cocrorir HeA

uanpmrenuocru .E(r) nocrpout'l tt

3aBHCfi MOCTb nOTeHUI4aJra q(/J,

BOAHMOCTH MeTaJrfOB.

11.

E no :a*urHy"roirry

cAeraTb BblBo.qbr o

12.llo
noreHqzana g(r)
3ABI.ICHMOCTb MO

Bapuaum 1

L Pacxp
nH,qyKqr.u, ee

2. CSoptrry

rlr4pKyrruHro BeKFopa

xourpy ABCDA u
OTEHIII4AJ'Ib H OCTI] IIOJ]'.

ci 3aBHcr4MocrH

'por.rTL KaqecTBefHo

uanprxenuocrn E(r).

rroHrru€. Maruarira.r
CJI.

r{poBaHr6 3aKoFI TI9JIHOTO

A

EC

BonplcrI rc pefirnHt'-noHrpo,'lro J\b4

MarHurHoe Fore Ir 3JrpKTpoMaruI{THafl I'lHAyKIllls

TOKa .qJIt BeKTOpa

6. @HsraqecKarfi cMr,rcJr BeKTopa

nortpH3oBaHHoc rr4l .

7. 9ro 'ranoe Hanp.JD(eHL e9

8. Cdtopvyrlaponarr 2-ii saKoH

K,raccnqecroi g,renrpoHHofi reopr.tu
sJreKTpOrrpoBoAr.rMocru *rerallog?

I 1. Paccqnrarr' IIHpKyJTtI-ttIto

3aMKHyroMy xou'rp'y ABCDA H c.4eJlarb

o noTeHrlr4air b Ho0TH IIoJIt.

12. flo raseecrrrofi 3aBhciaMocrtr

Bapuaum 2
Crlopnynupc'eamu:

1. 3arcoH lluo u Cavapa, ero
cM btcJr.

2. 3arou no,nHoro roKa,urt

E



KoHmyp

Karc raglaeH.fletcg

llocrpours €(/).

BHTKe, h Cr4Jr,

npaByro cTopoHbr

9. qeMy pa

BI4TOK J]E)I(I4T

nprMsr\4 rrpoBo

rox L

I/

l
BnpaBo. lloKa3ati

HanpaBJreHH.s To r.rHAyl(llpoBaHHorp B

npoBoJrq.rHbrfi

nnocKocTH c aJrHr{HbrM

r, rro KoTopoMy npoTeKaeT

r'rcrqr4x Ha efo .rleByro r.r

rlt4 pKyJr.{ qu{ BeKTopa

1r'll
IL
Burorc

Hanpr)r(yHHocTn

xourypy? Ha pn
npoBo,qr.rMocTr.r, l

no 3aMr{fiyToMy

rKe [oKa3aHbr: I - iroKll
MOJTgKyJI{pHbre TOKH.

1 0. flp rEpo

BapuaHm I

1. r{ro Sasofi
rapMoHHqecKoro e6anus?

2. KaKoea 4a: aal,x

r rc pe{rnur-nourpo.rrcJ\ir5
ecrue KoJrt:bauuq r{ BoJrllbt

I Bapuanm2

ro)va.arHunon (nropo
(cv. pr.rcyuor<)?

OTHOCUTEJIbHO

Rpa uee

flocrpomr rpa$ran sanacralr C

DJre KTp o N{ a rH r.jTH o t hHAyKUHl.r o'l

8. flp.ruoyrolrulrfi npr:oo,r

JIETTI,IT B TIJIOCI(OCTIZ C .trJIHIjHbIM

[poBoAoM, rro KoTopoMy npoTeKaeT

Brjron uHyl anpaBo. IIlJKa3a.TL

HanpaDJIeHH.fl TOKtl, LlH,4ytlllpc,BaHHoIo

r.r cnr, AeficrByro[lhx Ha ero JteByn H

cTopoHbr.

9. 9euy paeua qupKyJrlrII4t

MaTHHTHoR aHAyKrIvH no 3aMKHyroMy

t2
/V:

lr

/Mx

It i
lM2

I 0. [Iprpoaa alaavarHe rH3Nta.

1.9ro Ha3r,rnaercfr A nq'cir
RO,'IHOBLIM 'IHCIOM:/

2. Kaxooa pasuocrr Sa: ,aeyz
(oroporo orHocla'reJrbHo nepsoro) (clt. p

7""
Kpa Hee

no.n@{eHue



3. Toqxa

fapMoHHqecKHX

Kore6aHuq

no Qa:e
aMnrr4TyAbr

xole6aHue rapuo
qacToTa cJloxHoro

5. laHo
vacrnq. Ky4a
enpauo)?

6. Hanracarr
ypaBHeHue

perxeHr.re. KaKoB

3ATtryaHVs.,

7 . lauo
V= r' . .inlitt/T.
NOJIO)KHTEJI bHbIE

onI,IcbIBaIoT BOJIHy.

nonnrt?
8. r{ro raroe

rpynnoBat

9.9ro
eonH?

10. flepro4
uarrHr,rrca pareu Z,

yne,ru.rn,ru n 4

none6aul.tfi?

1.3
nperoMreHllr. A
orpaxeHue, cBgTo

2. Korepen'ru

nepneHAr-rKyJrfip

$urypa Jftlccaxy

4. Cnolcure vLrccKu LBA

B ABYX B3AI,rMHO

rorebaHurx. Kanir.r

) no:ryuaerc.a, ecri,u

HAIIPABJICHHbIX

nepuo.4oB, Ho cMeYleHHbrx

apyr apym Ha ,r,

cg narc3 : 1. Fy,Aer ln
:rulr? Heuy pa6Ha

e6a:g.ust?

cMelqeHLtfl

rorna (erenol

ro,re6auufi a

IIr" - A

Bpeux u grlrua ro
r4 MOHOXpOMpTITqHOCTE, CBeTOBbIX BOIH, BpeMeHHarr

,rcJr KossouulreH'rla
ocru?
ICHHE BOJ]HbI

),rseA,T,X-
lHtIHHbl, KOTOpl,Ie

eMy paBHa cKopopTl)

re6aHlrfi npyNuu[roro | 10 L{ro Ha3blBaerct MexaHuqec

laccy ua.nrrnra I 
pesonaHcou, p*oHaucuofi qac:rorofi?

I(arc usneHrzrc.r nPpuoA 
I

I

I

Bonf ocr'r K p€1fi ruHt-KoHrpo.nro' M6

MTHAfl rrp:,Ip)AacBera. llbr4Hqrrn fioilreuca. 3axonu otpaxerpapoAa cBera. llfr.ruuun fioilreHca. 3axoHbl orp KeHv

r.r orHociirerbHblfi notcasar"rt [peroMJreHlrt, Ilomroe s

3. Tovna y,uaoreyer B AB,yx

repneHAHKynrrpHrr;r xore6aHuJrx. KaKas

Iluccur<y y(x) noJrylraercr, ecJrn

[]t -2cosrt,
lx = +cos(m+n).

4. C,rornnre lparf avecrcr.r gsa

IAPMOHT,IqECKI-IX O.4I,IHAXOBO

ro,re6auur, y Ko'r'opbrx qacrorll

I : 3, a aMnnlrry.4u nan 2 : 1. Byaer,ur
no,re6aHue rapnlouuvecrnu? LIevy

qacrora cJroxHoro rrole6anuq?

' 5. laHo HanpaBJreHue cMerl€ll.rt
KyAa 4euxercr nolna (nreeo, nnpaeo)

6. Hanacalr BoJIHoBoe

flogcHlz'rl ero ciuuol

7. CveuleHner qacrHu cpeAl'l B

6eryu1efi seyroeoft BonHe Bbtp€Dfiaercs

coorHorrreHueM 1= 1,,,. cos(at - w),
cKopocrb cMerll,eHlz.f, qacrl4tr B orofi solt

' 
8. Kax o6pa:'/ercr cro{qarl BoJIHao. r\r1tr uuyaxsysrv

Onncarr, ee xaDaKTepHrIe oco6euuocru,
Flanucarr ypaoueHue ctogqefi taorHLI.

9. Kan o6pa:'yrorcfl 6uenut?



10.

14.

IIperro.4a3aTeneM.

.4Jrrrna rryrr.r. pnrrz.recr<ax pasuocrt xo4a. pacver
KapTr4Hbr oT IB)X repeHTHbrx uctrorrHl4r(oB.

4. r]oroclr oft Tor[{nHbr 14 paBuoro HaKJroHa.

KorepQuTnocrb. Pa4rzyc r<orepenruocru.

ftofirenca F Openeu. Mero4 son (Dpeue;rrs.

a. nuspaKulrr lDpeuela Ha KpyrnoM or"apar", , ,"a
OpaynroSepa or 6ecnoHeuuo gluuuoft npxuoii rqe:r.u.

8. IerS

9, Ilonxrv e rororparlzu.

npeJroMneHVr4.

lyrrz. Onruuecrcax

12. 3aryy4a
4lrcnepczrz. Mero

13. 3,rerrpo Teopuf IIzcrI

e cnera. I-{nera teJr r4 cneKTp no ror{euur.

5.

6. IIp
paclpocTpaHeHne

14. IIo

fi u nonxpr,rsof asurrfi cner. Ilonapusarlur upr4 orp Ker{uu
bprccTepa,

fipri,qBofiHol,{ JryqenpeJroMJreHrzrz, o6rrKnoseuHr,rfi: lr Fe
Kpr,rcraJrJra. llolxpusaquonnbre nprz3M6r. 3axon Marroca.
B 3JrexTpoM4rurzruoft r:eoplru Mar<caer:ra. Hopuanrnpr

na6mo4enul 4jEcnepc lr.
tr Teoprzf llzcllqpcr4l4 cBel

1.

2.

3.

4.

5.

12. 3
13. 3

T
!lepune
YqeHue

@zswa HayKa n
u BpeM.f, B

BO

. I-{raonr<oacrco

pa3rrzrrH6x cpe,4ax.

BaHrze. npoq yAapHofi noan.or

6uolo4avecrcux npoqecc0B.
7. Ilopr4or< 6ecno$14or< r 6olqnrrzx rraonenyl.
8.3xcn EHTAJI6HbIE I4 e.4oBaHr.It sneKTpoMafHnTI{OfO rroJrt

CBEPHIZ3KI.IX qACTOT

9. Illaponar onHur 14 ee

none 3erura.
11. Monuut eg llpvpoAa.

B XI4BbIX

B ATM

BAHH6IE u4Apoarz jraM14 qecKr.re Bo JrHr,r.

15. (Duszqec

16. Ilpzueu
Cuucor<

uero4r,r perrzcfpaqrza s $uru.rpecenufi .

I

erTr. II
Ar4CKe.

?HUT4 U

u Feo6

0ca.

bll?l U

B

npu

3oluu

oqr

B

0

o6!



npoMerr(yroqHOfi arrecraqnu rro rrroratfr ocBoenuq
Bonpocrr r{ 3arrery c oqenroft no ceMecrpy }l}l

I. Mexarurrca

Koe ABrzr{eur4e 4afi npocrefirlar $opnaa 4nraxrenu fr Ma.r.Wr4r4.
oruoclzrerbHoctu f wrutes, llpeo6pa:onauus f arr.rrer. paAt

2. rovra (vacr[ua). Tpaemopux. Pa4zyc npznusubr rpagKrop
JIunefisas E rHHefiHoe ydnopeuae. flocrynare:rr,noe,ABuxeHrie rBepAo

3.7 I{ }IopMaJIFHoe ycKopeHltt. Celss lrex4y nanefirrr,nr4ra u

4. llepnnfi n Hrrcrona z tronrrr,re unepqua:uuoil clicreMbt orcqera,
Hlrcroua u no e clzrbr, Maccll rl r4MrryJr6ca. Vpanueuue 4nzrxreuua. Tperufi

\4eI{IZM OCTIi.r4 [pe.qeJrBr ero np

5. Heuu cl4creMBr orcqera. A6conornrre lr orHocureJrbn.bre c
ycnopenrze. Cratrr,r

oTcqeTa.

6. Crzcreua
rIeHTpa rzHepqlra.

7 .llo:g,srue

8. Teopeua

9. Moneur
BpaulaTeJrbHofo

11.3axouco

12.. 3arou

13. Pa6ora rz

14. llotum.re

15. 3aros co

CI,ICTEMbI.

17 . 3agauu vt

1 8. Vpa"nu

19. y

uanrurrx ro$er. I_{eurp zuepqzu (qenrp uacc). Teopeua o

r4MrryJr6ica,

+ors.

3nepng xlrneraqecxatr rz noreuqrzarbuatr.

Melr(A/ Iroror{qr{aJrbnoft euepraeft rz cznofi,

oft erjeprna.

cullr. KoucepnaT rzeHax vt

e}]ug.

A HEI(OH

arrrrKr.I xl,rAKocrpfi z raso!,

Jtr]trepa.

Hepa3pbrBHocrrr, Ypanuelrrze Bepuylnr.r.

aBHeHr-rE ra3oA4HaMrzKrr.20. Cluclev'a



21. cKopocrn. florbHrlzamuoe 14 Br.rxpeBoe ABnxeuux, Teopgua

Xyroncroro,

22. u ryp6yleurHpft peNulrr,r reveuur.

23. Te\enue )Kr4AKocrn. Oopuyra llya:efi rr.

24. flpuvrlun ocrrreJrbHocrrz 3fi srmeftua. Porl cxopocru cnera. flocrylar
cnera. Ilpeo6qa:oearura Jlopenqa.IIocTotHcTBa c

25. COKpaIIIeHze AJII4HbI I4 3aI\4e.qJIeHLIe BpeMeHIz,

crrafi uvnyrlc. Qsanuocnasr Maccbl I.i 3Heprau.

e MexAy nomrciil eneprueft u uunymcou uacrr4Ilt'I.

Ocnorn uo.reicyrapnoii Qusuxu Ir repMoAIrHaMIrKlr

1 . flousrze ro rasa. Mblercy,:rrpHo-Kl4Herl4qecKoe roJIKoBarID:e

Maxpocronuuecxu napaMerpbr cr.r

26. Penqrusu

27.

28.

2.8 9Heplr4t lr,4eanI>

paBHopacrpeA 3HepfHr4,

3. ,,{aslenne C TOI{KI-I

ypaBHeHr4e MoJr HO-

4. Vpannenue

I4CCJIEAOBAHI,If,

e u pacfiaa .rach]rq. AeSeKr vacc. 3HeprHr cea:a.

)sHr4r fi.{eaJl{Horo rasir (ypannenze Klarreftpona -
u craT zcru.rfcrue saioHor4epHocru n rfzsure. cre
flonsflie o SyHKuuu p9.cnpe,4eJleHlzt.

oro ra3a. 9ucno creneneii ono6o.qu. 3arqn

MoreKytrrrpuo-Kr{Herllqecrofi rcopuu, Opao

reop4!r.

rouya, tpasoraa a.reft Ka, Crarl,Icrll.Iecroe6. @a:onoe

ycpeAHeHue.

Maxceerra.7. Pacnpe4en

B. Eapon

Vpann Bau-Aep-

Meracra6

13. ?$$exr

14. Xapaxrep

15. llonepxu

u $oprr.ryla

Mancserra9.

10.

11.

12.

Cpegnue cKopocrlr MoreKy.[,

Pacnpe.qbnerue EonbIIMaHa.

Eonrqnrbna,

. Zsore{un pea.nrHblx ra3oB.

Kpuruqbcroe cocrotHl{e.

e m3oB r4 IIOJI) {eHtre HI43KIIX

Eflr,rNHlafi rrop.f,aor.

Cnmr, no:r u ratoque na xpuaoft

rr4rrtpHFre rBreHI4s.@opvyla Jlarraca.



16. Kpu
TBepAbrx TeJr.

17. (DasH netll

Ar4arpaMMa.

19. llpuqemu
cno6o,4noro

20. -flnnenne

Z I . }IBNE]{I]E

22. AercHue

23. Ocuosgr,re

Vpannenv e nepBo

24. 3astr
coBeprIIaeMaur

18. lloHsrrae onenux. Vuiryroe Ir Heynpyfoe croJIKHoBeHut.

pernerKa. la,uuuft nopr4or. Vnpyrarr r4 rrlracrrrqecKat

fyxa.

tr4cnapeuild LI KoHAeHcaI-lI4t. flrannenrze z

paccrorHr4e. 3$Serrrznnoe ceqeHrre pacoe.'{Hus. Cpe4vsts

oca - snQ$$ux.

oca - T9nJrorJpoBoAHocTr,.

oca - BrsKoc[6.

renloeurocrd zAeaJrbHoro ra3a or BI4aa npoqecca. Pa6ora,

flpv r.r3onpoqeccax.

rrporl9cc.

3axou no:pacraql4t gHTponI4n.

aec (reprrr

25.

26.

21.

28.

29.

30. Craru

I{nru Kap

llpnuqun

TOJIKOBAHI4E HaqaJta rep

i. 3ar<os K
gJTeKTpOCTaTHqeCKO

6. Cso6o

9JTeKTpOHHaJI t4

rc eKsir${enry no cenrecrpy j\}2

ecTBo rr MarHeTIr3M

2. llorox faypca grr srerrpocrarl4qecKoro noJrt B

3. llpulren e reopelan fa Ars pagqera fioref.

oro florr. IJzpry:rrqux uanpt)I(eHHo crI{4. Pa6ora c SJreKTpOCTaTIrq

SneKTpocTaruqecKo I1oJIt.

5.r Paguocrr norerlquanon. Ceasr iraent4y IIoreHuI4aJIoM llt

3JreKTpOCTaTI4qeCKO

rr, gJleKTpocrarldqecKoro rtors. flousr4e
cyTrepno3riurTtr 3reK'IpH.IecKax nonejl.

u cnasannue saf-fiAbl B BglqecrBe. Tuurr gus:renrpuron.

neDogtrlocrl). Ctatzcr:uqecroe



cMeIqeHIre.

AI,IsJIEKTPIIKE.

9.r
Ar.rSIeKTpI4K "

10.

npoBoIHr.rKa. 3

11.3

KOHAeHCaTOpa.

IIoJ]t.

13.

noTeHI{IraJIOB,

1.4.

16.

r{oHI{3arlr4t.

17. Hecarr.t

,{e6aencruft

repMorAepHoro

21. 3aroir
norx. flpr.trquu

22.

23.

,4JII4HHOTO COTEH

25.

7. flompuro
oT reMnepaTyp6r.

8. Teopena f

12.3ueprn.r

HE.4OCTATOIIHOCTI,,

15. Busoa

18. llourrue o

19. Hngx

20. Buco

24.Maruullr

epa. Maruuruax
O3I,IUI4I,I

BeKTOpa

ri Topou.4a.

B3aJiMoAefi

OCTE 3JI

ocrr. luenerfpuqecKar Bocnpr4uMqrzBocrb Berqecrna Ir lee

ycca AJrr 3JreKTpl4qecKofo noJIrI B,qllgJreKTpzre. 3:rer<rtr[,r,rgcxoe

luqecr<a.f, npoHlrr]laenrocrr cpe.4rr. HanpxxteHHocrb greKTpuqecx

yciroBl{t IJrr gnqKTpuqecKoro rroJrr Ha rpaHr.rUe pa3.qeJra'.

e 3ap{AoB n nforo4uure, Srerrpocraruvecxoe nore Buyrpr.{

)Hr{6rx yeAr4rleHHoro [poBoAH]rKa, crrcTeMbr rrpoBoIHI,IKoB H

greKTprilrscr{oro norr. O6seMHar nro'rHocrb gueprul{ gner<:

IKU SIeKTpr.rqepKOIO IIOJI{ 14 yCJIOBZ' ero CyUeCTBOBaLITU-fl,

ABr4XyUarr clr4a, I{anptxeHv e.

sJreKTpOHHat Eeopr4r sJreKTponpoBo.4liMocrlr MeraJltloD Ir ee

fa3oBbre pa3p.,IAbL

.[Jra3Mbr. Knagusreftrpanr,uocrt

3axos Euo - Canapa. flosrrue
no,geft . Marnurunft uolrenr.

oro r4 KpyroBofo roKoll.

ft r.rHAyKrlr4u. 3axon noruoro rora.

TOKOB rr e,qZHI,IUa CUJIbI TOKa - aMrlep,

Marnerugv rax 9TcKufr

sapr4a. Buxpeaoe noJle ,4Blrxyuero ct



26. [uut<euwe 3aprxeHHblx qacrurl B 3reKTpl4r{ecKI{X rr MafHrrTHErx IIor.sN,

llpuuqun 4$ficrnux ycnopureneft 3aprxeuHbrx qaclfurll

28. Ilousrtle MOMe+Ta aTOMa.

Mondrcyrxpnrre roKrz. Marnrzruar29.Muxpo-u

30.3axoH ro roKa /IJu MargrzrHoro noJrrr B BeuecrBe, Hanogxeugooru
IIOJIf,, MA|HIITHA' cpp4u. Zu4yxqu.f, MaxHrrrnoro [or.r B BelleprBe.

31. f y9JroBr4rr allrl ManIIITHOTO IIOJUT Ha rpaHr'lUe pa3,4eJra.qBlX CpeA.

eruron. Kpzna.n !rar,.rarlruwmauirx. To.nca Krcpu.,{or'.rerrrr.32. Tunr,t

33. Onnr
e:rexrpo^.rarH l.trnoft

34.
Torr paslrur<anua

35. 3neprur vr

IV, Ko,re6annq r.r BoJrHbr

1 . Ceo6oAHlIe

2. Sneprux
aHfapMoHt4 qecKoM

27. 9$$exr X

3. C,roxewte

4. Cnoxtesue rapMoHnqecKfi x r<ore6auufi ,

JLzccaxry.

r{acrora, KoeS $r4ltv eHr

rrompHoMr4qecKv ft KOJIE6AIII4ft.

e (oJre64Hr.rr. Arr.rnrury4a u $a:a nplr

Harrcu4re KpIrBbIe. Coornoureunr ueN,qy

BbrHyxlarouetr MexaHrrYecKoM pe3oHaHce.

8. Mexan[sr\a M roan n ynpyrofi cpe4e. llpo
nonepeqHbre

xapaKTepvcTuKu.

9. Oa:oeat

rdplroruqecr<rx ro rctjaszit Bueru4.

MexaHl.{qecKr4x KoJr

10. Ilou.srue o

Boruoeoe ypaB e 14 e{o perrreHr.re. r apMOHI4qecKue Bo4}IbI
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