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1. IIEJII{ OCBOEHLIfl NV

Ilelnrvru ocBoeuilfl

crrerlzaJrrrcra uayruofi Quszuecroft
crpor{:rcr o6rqeraHxeHepHuur pr cfierlr{anb

nrrpa6arrrnaer cnequ(fzuecxufi Mero

oKit3bIBaIOTCg BeCr,Ma IInOAOTBOpHbIMI4

rnr4por(oe (pusuro-nnareMarrlqecKoe

TexHI4rrecKVe HarrpaB IIeHVrfi, yclerrlHo

3a[aq .K ApytkrM, r4oKaT6 HeCTaHAapTHbre

npoSerlczonalrnof, vro6znsnocrr4 crrequ

3 a4avu ArrcqnrrJrrrHbr :

. TeopeTr{qecKa.fl IOAIOTOBKa B

opr4eHll4poBarbcr B froroKe nay.{Hofi z
rBo3Mo)KHocr6 r4crlo.rlb3 oBanvfl. uonrx $
0nerluanu 3r4pyroTcr;

o (fopuzpoBaHrre HayqHoFo M

rrpr,rMerrr4Mocrrz pa3nrrqrrbrx Susuuecrzx
oTerreH.b AOCTOBepHocTlr pe3ynbTaToB,

MaTeMa.TI4qeCKnx MeTOAOB t4CCJre.4oBaHI4r:

o errpa6orKa rrprreMoB 14

tpust'rxtr, noMoritroilIllx cryAeHTaM B Aanb

. o3HaKOMneHIre cTyAeHTOB C

rraqaJlbHbrx HaBbIKOts [poBeIeHI,It

([rEszvecr<zx -ssneHuft r4 orIeHKr4 rro

2. MTECTO Ar4currrrJrrrHbr B
Baxnas rleJrb nhrcrrrero o6pasona

Mero.qa( ee rro3naEtur.s. OzsuKa KaK

,4o crr4)KeHura srofi rreJrrr.

nvu].nntm:cla <<@zsuKa)

npo$ecrtraoHalrnofi o6pasonarenrnoft r
BTOpOM t4 TpeTbeM ceMecTpax.

Z:yveuze .4r.rcrlr{rrnr4 HBr rrpeArrona

umonlHofi Suzurcu a raKxe Syn4auenran

ftx ycueuHoro ocBoeunxrcypca $nzu
pa3leJrb.t errcrueft MareMarr4Kr,r:

HhI.

hr <<OzsrlKa) rBJrrerc.f, o6ecne.reuHe 6ypyrqero
Ha xoropofr n srrcmeft rexHz.recrofi rrrKoJre

lo,4roroBKa. flo cne4oBareJrbHo e r.r3f{eHr4 e (f rEsnnn

MbrrrrneHr.rr, SzszvecKyro r4HTyr4rlrlro, Koropbre
u s lpyrr{x HayKax. Cuequalvcrbr, rroJryq[rBrrr[e

MOIyT CaMocTosTeJIbHO OCBaI{BaTb HOBbre

B Hr{x, JIefKO nepexoA}tTb oT perlleHr,rfl oAHr4X

Lr Herpa4prrlr4oHu;re fryrll, .{ro oco6enHo BDKrro .rIJIrr

B yCnOBIuI{X ycKOpeI{HoIO pa3BzTr4_f, TeXrrr4KLr.

$usrzxz, no3Bonflroul as, 6ygyl\nM r4HXeHepaM

uqecrcofi zu(poplaaquu u o6eureqilBarorqafl. vM
qecKlzx [pI4HrIr4rIoB B Tex o6nacrxx, B Koropb]x oHIz

prfl,, B qac^IIIOCTpI [paBI4JI.bHOr,O [oHr4MaHI4S fpaHr,III

rrouxluit, 3aKoHoB, reoprafi rI yMeHlr{ orIeHLIBarb

Irbrx c [oMoIIIbIO 3I(Cn:epvMeHTiIJIbHbIX I{nI4

penreHzft KonKperHrx 3a2:aq v3 pa3Hbrx o6rlacr:eit

[reM pelraTb vHxeHepHbne 3aAaqr4.

Ir.renuoft Hayruofi a[raparypoff n nrrpa6orra y Hnx
I,IM eHTaJrbHbx H ayqHbrx 14 c cneAo n artnilt pa3nr.rqHbrx

rasnaepeHrzft.

YPE OIIOII BO

- nonr{vTb Ha)^rHoe rrpe,AcTaBneHrre o [pt4poAe

IIIatr HayKa o rrpr4poAe tntrpaeT rnaBHyro pon6

K 6asoeoft -glacrvr 6norca

KI

B

M6r. I4sy.reuze lucru4[nrrHbr

8.1 oqroeHofi

rrpoxoArrT Bo

Hrurnrrne y cryAeHToB npoqErbrx 6asoerrx snanuir
sHaHzft rro MareMarrlKe.

cryAeHTaM Heo6xoAraruo 3Harb coorBercrByrcru[e



t. [z$SepenrlkranbHo e Lrcqvr

12. ZnrerpanbHoe r,rcqzcJreurre.

l]. Ananurraqecra-fl r'eoMerp[r n nz
zl. Pslrr.

ii. 3leueHru BeKTopHoro aHurvrsa.

6. @yurqrar4 r(oMnJreKcHofo [epeMe

lt. .{uQ$epeurlr4anbHbre ypaBHeHur.

8. 3lerueurhlreopru nepo.arnocrefi

3. K:OMIIETEHIII4T,I OEyTIAIOIU
o clB oEHUfl I.VtCr\ I,r[rJrtrHbr (M

fJlocne4oearenbHoe zsyreuae (f

Sr43r,rqrecKyro r,rHTyr{qurc, Koropbre

Cneqzanr,rctrr, rroJrJrrlBrrrve

CAMOCI]O'TEJIbHO OCBAKIBATB HOBbIC TEXHI4

lepexoAr{Tb oT porueHrrr oAHt4x 3a!lA

HerpanuquoHHbre rryrkr, qro oco6eH

0[erlr{alrrr4cToB B yoJroBu.sx ycKopeHHOfO

KoHKperHbrx y3xo cneqrraJrbHbx snanuia

. B pesynrrare ocBoeHLrfl. AncrJurr

KOMTIE'TEHUTIfl]rM}Ii

cn:o co 6no crbrc K caMo opf aH Lsarfr4u

cuoco6Hocrrro npeAcraBnflTb
I(apTr{Hy Mvpa Ha ocHoBe sIJaHLrs.
r{ayr r4 MareMarr4Kz (OIIK-1);

cnocodHocrbro BburBJrrrb
xoAe npoSeccuona-nrnofi
MareMarrrqecnurft anrapar (OIIK-3);

cuoco6Hocrr o6pa6arrrBarb rr
(orrK-s);

cnocro6Hocrr K rrpoBeAeHr4ro r.r3

:a4aHuofi MeroAprKe @K-3);

B pe3yJrbrale ocBoeHrrfl 0
cre4yrorilue pe3ynbrarbr o6pasonauur :

1) 3narr (O|IK1):

$yn4aruenranbnhre $rnszvecrrne no

{lnsurcH; rrr{cJreHHrre rrop{AKlr BeJrr{qr4H,

ocHoBHbre 3aKoHbr vr [pIIHrIt4rIbI,

Srzsz.reoxzx uo4enefi, a raKxe,
IIpI4MeHeHI,It Ha [paKTLIKe ;

arre6pa.

I,I MareMarz.recxofi crarI4clTIKI4.

@OPMI,IPYEMbIE E PE3YJIbTATE
JUt)

errpa6amrnaer cneqvrlpz.recK[ft MeroA MhrrrrJrer{rrf, .

BecbMa [noAoTBop.rrbrMr,r r4 B Apyr[x HayKax.

(praszxo -iu ateMarr4 qecKo e o0pa3oBaHI4e, MOryT

Krre HarrpaBlrenurs, yctteruHo pa6orarr B Hurx, JrerKcr

K perrreHkrlo Ap).rr4x, r4cKaTb HecTaHAapT[Gre u

Baxuo p.nfl npo$ecczonanruofi uo6zlr,nocrz
Bl4TVIfl. TeXHIltKI4, KOrAa aMOpTI4 3aII Ux gO Ctl]1rxenuit

vpesnrr.raff uo 6rrcrpo.

urr o 6yuaro :lluitc t Aonxen o 6 nalat s c JreAyro qr,rMr4

cauoo6pasoBaHrzro (OK-7) ;

yro coBpeMeHHoMy ypoBHro 3HaHrlfi nayrnyro
blx noJlontettttit, 3aKoHoB [I Mero.IoB ecrecrBeHHbrx

HoHayqHyro cyrqHocTb

, rlpr4BneKaTb ArIfl

IIrloOJreM, BO3HI4KaIOIII4X B

vrx perreHr4_fl Qzszxo-

BJUrrb AaHHbre oKcrrepvMeFrrzurbHbD( vrccnenolf,aHLril

r4u vr r{ccJleAoBaHprs. pa3nkrrrHrrx o6rexroe [o

Krr o6y.raroquficn AOJTXeH AeMOHCTpT{poBaTb

, 3aKoHhr, r4 Teop[t4 Knaccr4qecxofi u conpevenHofi
bre AJUI pa3nvqHbrx pa3AenoB Qvrsuxu;

hrM rroArlrHrerc_f, [or]eAeu[e pasnoo6pasnrrx
Ir3 3Tr,rx 3aKoHOB CneACTBT{.f, kr Bo3MOXHOClfb HX



TeopeTr4qecKr.re MeToIbr rro cTpoeHr4,
rlprrHlulllhr rrocTaHOBKr,r gKC[epkrMeHTOB

ocEtoBHbre MeTOAbI KoMnbroTepHofi

ocn:oBHbre rrpt4Hrlr4rrbr cBfl3r4 Susrar<z c
t4 croprzrc p a3Burrrfl (f zsuxa ;
BKnaA oreqecrBeHHbrx 14 sapy6eNnux

2) Ynrerr(OIIK-3):
rroHrTb rrocTaBneHHyro saliaqy;

rrocrarroBKax (f yn4anreHTirJrbHhrx u ilpr4
npoBoAr4Tb $rzsra.recxzft auanzs npa
npr4oopeTaTb HoBbre HayqHbre r4

rrpoBoAr4Tb sKonepr4MeHTbr yI

rEn$oprvraqr4oHHbx n KoMrrbroTepHbrx
cofrocTaBJreHr{.rr p*ynbTaTOB Teop[r4 14

rrrr4poKo rzcrroJrb3oBaTb Har{H}TO,

lpa3nurrHbx BI{AaX Ae.STeI6HOCTU;

rrpI4 MeHrTb HayKo eMKr4e TexHo JrorI{kI 14

o6lacrn $nszr<v rr ts Apyfl4x o6nacrsx

ll) Braqerr(OIIK-5;OK-7) :

TeopreTlrqecKrrMpr MeTOAaMrr Kypca
MaTeMaTr4 qecKI{M arrfiapaToM

tpuszrzr;

MeTOAaMII aHaJrvBaI4 perIIeHI,Ir 3a,4aq n
anlapaToM t4HTeltpurnbHolo IcTIIICJIeH

qPI,I3r4Ke, TexHI,IKe, SKOHOMI{Ke;

METCIIAMI{ I4C[IOJIb3OBAHI4' KOMIIb

{lzszrce;-
HaBhrKaMrd pa6orlr n conperr,renuofi

ilpoBeAenras Szsrauecroro oKcrr
oIIbITa Ir COlocTaB II9HLII, I4X C TeOpeTI,IqeC

HaBbtmaMr.r caMocro_f,Tenruoft pa6orrr;
I4 peuerrr4_rr cJroxrHbrx v HecTaHAapTHbrx

pa3nooopa3Hhrx 3aAaq no Qzszre r,r Meronbr iz
(fraszre;

I,IKI4;

Mr4 HayKaMr,r;

brx B pa3Brtrze Qzszxr.r.

poBaTbcr B KflaccurrecKvx lI coBpeMeHHhrx
rx (pusuuecKr4x 3aAaqo(;

qecKI4X 3aAaq;
qecKr4e 3uaHurfl,, orrr{pa-rrcb Ha Merolbr $r,lsurz;

AaHHbrx c vcllon]b3oBaHr{eM COBpeMeHr{brx:
rexuolorraft, Aenarb rlpaBunrHhre BbrBoAsI I,I3

paBorrHyro nLrreparypy, r.rHrepHer_r{n(foprraaqnro B

[porpaMM AJrf, perrreHut rrpr{KnaAHbx 3aAaq B

zouanruofi ,qe.ff TenbHocrt4.

(pzszxv;

M TeopeTr4qecKrrM MeToAaM Kypca o,6rqeft

Suszxe;
An'I pelreHLrfl pa3nuqHbrx 3a/Iaq, BO3Hr4KarouIr4x B

, I,IHTepneT-rexuonorzfr npu pemeHr,rr4 3aAaq IIo

irteroArar<ofi [ocraHoBKI4 t4

o6pa6orxu pe3yJrb,raroB

szqecKoft na6 op at opttu,
HaBbrKilMrr rpauonrofi

ocBoeHrdtr 6onuloro o6reua uu(popnlaqzz
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Telrarz IT TIJIAH AI,ICqIIIJIIIHbI

. Mexannrca

1. BneaeHne. Ipe4ruer Suszxu. 4rr (fzsz.recKoro I4CCJIeAOBaHI,Ifl: o[bIT, rI4rIOTe3a,
Ponr (pzszKl[r B pa3Br4 Tvru T exHprKu

gKcrIeppIMeHT, Teopu.s. Baxnefimr4e srarr lrcropur4 Qzsznz.
14BrrntrHvrerexHr4KtrHapa3Br4Tr4eSzsvxr,t Ponr (pz:uKtr B crauoBJreur4rz r4nxeHepa. Cn.flsr
lpzszxn c Apyrr,rMr{ HayKaMr4. Vcnexz uoft lpusuxz.

. Ponl MareMarzKt4 B r43yqenuu $nsuxn (Dyurquu
r4 r,rx [pot43BoAHbre. IrlHrerpzposaHrae. O brcne [pousno4uofi r4 r,rHTerpana B npr4noxeHrrrl K
oII3IlIqr3CKr.rM 3aAaqaM. 3nerraenrrr BeKTo anreopbr : olpeAeJreH[e BeKTOpa, cJrox(eHr,re
B€KTOp|OB, yMHOXeHne BeKTOpOB, HIIr4poBaHLre BeKTOpHbIX BeJrkIqr4H.
[ra$Sryenrlr4aJrbHbre ypaBHeHr4r. Oneue Hbre cBeAeHVrs. vr3 Teopzr4 Bepo.flTHOCTrr.

3. Kz Kzneuarzra KaK pa3,{eJr MexaHI4KI{.
Mexanz.recKoe ABrDKeHr4e KaK npocrefi $opvra ABr.rxeurrr Marepr4r4. Mlareprnanrna;r roqKa(uacrzqa). Cracrenra orc.rera. ZH crrcreMrr orcqera. pa4zyc_nexrop. llpzHqrarr
orHocv reJrbHocrt4 f anunes. Tpaexropzx.
:runeftuoe ycKopeH?re. TaHreuuziurbuoe 14

KplrBrr3Hbr rpaeKTopr4z.. Jluueftna-,r cKopocrb 14

pM anb H o e ycKop eHr4 _{. C Bsg r Me}KAy n:zneirurntu uyfnoBbltMl4 Kr4HeMaT I4qecKIIMI4 BeJrI4qnHa flocrynareJrbHoe ABr4x(eHr4e rBepAoro rena.

ws. fiuuawrr4Ka KaK pa3Aen MexaHzKr4. flepnufi
:i aKoH llrroroua r{ rroH.rrrrre r4Heprl[anbHo czcreMrr orcqera. Bropofi 3aK0,H Hrrort_rua ra
IroHtTI4e CI{JrbI, Maccbl z urralylrca. V I4e IBr4)KeHux. Tperuit 3ar(ou lFlrrorona v rrpe4enbr
ero [prrMeHr4Mocrr4. HezHepqnaJrbHhre c hr orcqera. A6comornble 14 orHocllTeJlbHbre
cKopoc:fb r,r ycKopeHae. Cr.rnrr zuepqraz. I{ cu:na. Curra Kopuonzca. Czcrevra
Marepr4ianbHbrx roqeK. I_{eurp zuepqzz ( rvtacc). Teopenaa o ABuxeHr4nr rIeHTpa r4Heprlnrr{.

5. llousrze a6conrornoro rBepAoro reJra.
Mouen:r crrJrbr. Moruenr zrrlnynrca. Mou krneprllu4. Teopervra IIIrefi uepa. Vpanueuze

culn). VpanneHue .Bparr{arenbnoro
4nzNnoft ocz. KzHerzqecKarr gHeprlr,

afi e(f$exr. Cno6o4nrre ocn.

taHeHgg. 3naqeuze z I4e 3aKOHOB COXpaHeHrrJr B MexaHr4Ke. 3arcoH
coxpaHerHr4r r.rMnynbca. O4nopo4Hocrb rr
coXpilH€Hr,r.f, MoMeHTa vMrrynbca. Zsorpo

Pearrzsuoe ABr4xeHr4 e. 3axon

Cexss MexAy rroreHrluanruoft enepr uetr u
HeKoucepBarr.rBHbre cuJrbr. 3axou coxpaHerr
Koucep4ar vrBna.x v 1nccrrnurnBHafl. ctlcreM

npocrpaHcrna. Pa6ora, grrepfrrr, MorrlHocrb.
unoft. floH.srze cunoBoro lroJlf,. KoncepnarraBnbre z

oHeprzr4 B MexaHvKe. O4nopo4nocrb BpeMeHLr.

E. O6que csoftcrsa Nra4lcocreft Lr ra3oB
cnopocreft ) Irlrnnur u rpy6xz roxa. VpanHeHHe

ypanueHzft ra3oAr{HaMraKz. B.ssKocrr.
. JlauzHapn ufi u ryp6y teHrnrrft pexri Mhr

r€rqenrrr. I]raprynxqzrr cKopocrr.r. lloreu
DKraAKocrf,x r.I fa3ax. Teopeua Xylconclcoro.

buoe r4 Bl4xpeBoe ABLrxeHr,r_{. fieraxeuze reJI B



flpzuqun ornocvrenbHocrrr
3ftnunefina. Ponr cKopocrr4 cBera. rar [o cro.fl HcrBa cKopocrr,r cBera. flpeo 6par o Balr4fl,

kI 3 aMeAJreHr,re BpeMeHz. pen sr,rlezcrcxvft r4Mrrynbc.
rcc. Sueprras. cBflzrr. CoorHolreHlre Mexly normoft
rrprrMeHr{MocrLr KJracczqecKoft (urrorononcrcoft )

II . OcHonbr MoJreKy puofi Qnrurcz r{ TepMoArrHaMrrKrr

. Ocnouurre fIoJIolKeHr.It
MonsK yJrrpHo-Kr4Heruqecr<oft Teopr{r4 Mur<po- r.r MaKpococrosHr4r cr,rcreMbr.
Marpocronr4 qecKr4 e rrapaMerpbr. r4AeanbHoro ra3 a. Moner<ynxpHro_Kr4 HeruqecKoe
ToJrKertaHr,re reMrreparyptr. Vracno crerren cno6o4rr MoneKyJrhr. BuyrpeHus{ eHepru,
aAeaJrr,Horo ra3a. 3axou paBuopacl

Jloperrqa. JlopeHqeno coKparrleHr,re AnnH
Bsarrrvrocn-f,3b Maccbr 14 eHeprrirl. {e$ercr
eueprueft r,t r.rMnynbcoM qacrrlrlu. fpanz
MEXAHVKI4.

TOqKII 3peHr,rs MoJreI(yn-f,pHo_KZHeTUqec

Kr4HerlFrecxoft reopraz. ypannenze
Men4eneena) .

lrt oHepfr4lr rro crerreHru cnodogrr. [arnenze fa3a c
Teopr{r4. OcuosHoe ypaBHeHrre MoJreKyn pHo _

Hns.vr4eurbHofo ra3a (ypanHeuue Knanefipona _

3axoHoMepHocrtr n Szszne. Crarr.rcrnqeo
4. [uuarvuqecKr4 e vr cr arprcrprqecKue
MeroA lrccJreAoBaHrrs. cr4.crel.r,. @agonoe

rrpocrpaHcrno, Sasorarr roqKa, ($asonar Ka. llon{rlte o Syur<qz[ pacrrpeAefleHr4.s.
Craruc,ruqecKoe ycpeAHeH[e. pacn ze Marcnenna (pacnpeAeJreHlre MoJreKyn rro
aoconrcTHrrM 3HaqeHr4{M cxopocrra). C I4e cKopocrr.r MoneKyJr. Eaporvrerpr4qecKzur Soprvryna.

: Marcceerrra - Eonrunrana.l?acupe4eneuze EolnqMaHa. pacnpe4enen

11. Pealruue r-agrr. Cranrr nflpHoro esazuo4eficrBlrfl B ftBax. Vpannenue Bau_
71ep-B aanrca. Irlsorepubr peanbHoro ra3a. LIJIbHbre cocro_f,Hrlfi . Kpuru.recxoe
cocro.f,r{r{e. Buyrpenurx gHepfru
r,r rroJryrreHr{e HLr3Kr4X TeMnepaTyp.

rasa. 3(pQer<r [Noynx - l]orr.lcoua. CNraNeuze ra3oB

12. Csoftcrea xzaKocrefi. X Ka xr,rAKoro cocrorHrrx. CrpoeHze rxr4nocteft .

IimaNullfi rop.rrAoK. lTonepxuocrHoe H ne. Curlr, Bo3HV Karoq lre Ha xpznofi noBepxHocrrz
xr4AKocrTr4. (Doprrayna. IIannaca. ycnonz.f,

Cn4a'ruBauue. KanrzlrnrpHbre flBJreHvr.

HoBecrs Ha rpaHilrle AB)D( cpe,q. Kpaenofi yron.

13. Ceoftcrna rBepnbrx ren. kI KprrcrillnIrqecKl4 e rena. KpmcraJlJrI4qecKa-fl
perrrerKia. .{anrHufi rroprAoK. ynpyra-r u
Kprrcrannax. Xr,rgrue Kpr4crann6r.

lrecKar 4e$oprvraqzz. 3axou fyna. ,{e$er<rr,r n

10.

14.
(pa:. Zc:napenr4e 14 KoHAeHcarIr4_{.

. @agu BerrlecrBa. Vcnoera.{ paBHoBeclu
e kr Kpr,rcran nu3 a\u s.. Vp an.ueHra e Knaueft p oH a _

K.naysz;rca. (Da^goea-s nrarpaMMa (1uarpa cocro-f,Hr{r). Tpoftnan roqKa.

lloumze croJrKHoBenzx. V'npyroe r{ Heyrrpyroe
l,re rracrr4rl. Cpe4nrr Anr4na cno6oruroro

flonsrue o Susra.reclcofi lcr,rnerrare. HepannoBeoHbre
Bpenax penaKcaq[ u. flsneuus noca. {uSQyszr. Koe(f (praqzeur quggysuu.



17.

20.

2r.

22,

faycca Anfl oneKTpraqecKoro rroJr.rr B xe. 3lexrp[qecKoe cMelrleHrde (enexrpuuecxa_a

TennonponoAHocrr,. Kossszqzenr rIpoBoAHo cru. B.flsro crr (nnyrpennee rpeuue).
Koe s $zqueHr Br3Ko c ^m. nuuayrnlrecKafl KI4HeMaT[qecKafl Bq3KOCTb.

Tepuo4rauarvr n-uecn.afl ckr cTeMa. Tepnao4
nonsras : BHyrpeHH.rr.rr oueprr4.fl , pa6ora,

Crarucrzqecrr,rft t4 TepMoAr.rHEtMI{qecKrIft iuerolrr.
ft npoqecc. Ocnonnrre repMoAr,rHaMr4rrecKLr e

rrrrora. OopuynzpoBKr.r rrepBoro Haqarra
TepMo,AkrHaMmz. VpanueHr{e flepBoro Ha TepMoAr,rHaMzrz. Tennoeuxocrr. 3aezczr,rocrr
rennoiirvrr<o crLr vpleanlHoro ra3a or Blrna poqecca. Oopuyna Maftepa. pa6ora, coBeprraeMa,
ra3oM rrpr4 r43orrporleccax. OHranlnn (
Tenlodurocrb rBepAbrx reJr.

ona-r QyHr< :qur_) . Agna6arzqecKlrfi npoqecc.

I8. Bropoe naqano repMonnHaMzxr,r PaeHonecnrre I{ HepaBHoBecHrIe cocrorHl{.s
cilcreMhr. O6parznmre n ueo6paruMbre rr . Kpyronofi upoqecc (qmn). (Dopnaynzpoucz
BTopoto Harrana repMoAr4HaMzxu. Ifurcn u ero KfI[ 2.nfrn4eu:r';Horo ra3a. Teunonrle
ABI4raT'enI4 I{ XOnOAr4JIbHbIe MarrII{HbI. zuarrnsrft KIII renno B o lo 1trlr4r ar e nfl .. 3 Hrp o urar.

B eporruocrr). 3 ar<ou Bo3pacranr4, sHTpolr{r{.
Craruorzqecr<zft n e c (repuo AT4HaMLI
Crarucr:zqecKoe roJrKoBaHr4e BToporo Ha TepMoAI4 HaMI{K14.

III. ECTBO I,I MATHCTII3M

19. 3neveHrrr reopurv nons. C ble rr BexTopHbre rroJrr B Sraszre. fpa4zeur
oKanrpHofo rrons. [znepreuqu.{ BeKTopH
f auznrrosa (onepa:rop <ua6na>).
I4HTerp irnbHhre TeopeMbr.

rons. Porop BeKropuoro [onn. Oueparop
Ilantaca (<<nannaczau>). Heroroprre

ue. Snerrpzqecrcrfi 3apfl1..
CoxpaneHz e 14 LrHBapuaHTHocrb 3apflAa. rrocrr 3apflAa. 3axon Kynona. Ionsrze
SJIeKTpOCTaTLIqeCKOUO fIOJIr. Cunoerre rttl 14 lnuunr4 HarrprxeHHo crz). llpzuqzn
oyllepn o3r4ur4r.r gJreKTpocTaTr4qecKr.rx

qpopMa'reopeMbr f aycca. llpzueHeurde reo f aycca .{r{ pacqera noneii.

nonx, IJirlpxynfliJLrs. HanprxeHHocrr4
Pa6ora cr.rJr grreKTpocrarrrqecroro

oro rroJr.fl. Porop Ha[prxeHHocrr4
gneKTpocrarr4lrecKorro rroJrr. floreHqraanrH
ilofl.s. fl.orenqraan. Pasnocm rroreHrlu iuroB.

(KoHcepBarunHocrr) gJreKTpocrarr.rqecKoro

Cs.f,sr Mexny [oreHrlvafioM r.r Harrprxrenuocmro
gneKTpocrarl4qecKor,o froJr.fl . VpanueHze 3nerrpz.recxzfi 4rarronr. Snerrp u,rec:rluia
MoMeHT Arzrrom (4Huonursrfi uorrnenr). rJtran v H arrp.fl xeHH o crb rr o JUr 4uno nfl ,. Mou eur
cw, geiicrnyrollrafi Ha ArrrroJrb Bo

3.[eKTpr.]:qecKoM froJre.

g[eKTpt4qecKoM rroJre. Sneprzt Ar4rron B

Cno6ogHue 14 cBtr3aHHbre 3aprArr B BerrlecrBe.
Cropornuze 3apsAbr. Ilolxpurre v u MoJreKynbr. Tznrr Ar{3neKTpmxon. I4oHual,
3neKTpoHHAfl. kr opueHTarlrroHHuur nonflpu3a
flonrpz:l on aHH o crb (re enrop no nflpn3 ar\prr4 )

llonxpusyeMocrb MoJreKyJrbr.

{nfl SneKTpOCTaTr,IqecKoIO fIOJLf, B BaKy

lonrpr43,oBaHHOCTr.I C [OBepxHocrnoft nnot

. flororc BeKTopa HanprxeFrHocrz. Teop e,.l.laf aycca
ra ee cnssr c 3aKoHoM Kynona. /]ra$QepeurJzratrr>Has.

O4uopo4ua{ r{ HeoAnopoAHiur fionflpr43arlav. Cessr
ocTbro llofl.spr{3arlrroHHoro 3apflIla.

[nsnexrpzqecKa.f, Boclpr4t4MqrrBocrb 14 ee 3aBtrcvrMocrb or reMrreparyprr. Teopenra



2'+.

2:;.

28.

et[Sercl,Korura. Vcropareru sapDKeHHhD(

rroJrx. llonsrrze o6 elerrpormoft onume.

r4uAyr:lqzfl) B AlroneKTpzxe.,{zsnempz Kar lpoHlrrlaeMocrb cpeAbr. Brr.rucreHze
HarrpflxeHHocTr4 gJteKTpr4qecKoro rroJlfl B KTpzKe. fpanz.rurre ycJrorllr.{ An,sneKTpr,rqecKofo rroJrr Ha fpaHr,rqe "Ar4gJreKTpr4K - Ar{sneKTpr4K,,. CerneroerreKTpuKkl.

. Pacnpe4eJreur.re 3ap.rrAoB B rpoBoAHr{Ke.
3rexrpocrarr4qecKoe rroJre Buyrpr4 rz npoBolHrrKa. fpauuuHbre ycJroBr4r Ha rpan rlrle"rrpoBoAHr,rK-naKyyM". Onerrpz.lecKr4 e rrpoBoA-rrrqefi o6onoqrz. Onerrpocrarr4qecKa,
3arrlr4Ta. MeroA zso6paNeurafi . fpaHaun ycnoBLrfl Ha rpaHvrle .,[poBo4]u[r<_4velempzH,,.

a, clrcTeMbr rrpoBOAHr4KOB 14 KOHAeHCaTOpa.
3rempo€nrKocrb ye4uueuHof o npoBo
SnexfpzvecKar sHeprlrf, crrcreMbr 3 ap-rrAoB. 3ueprzx 3ap.rrxeHHoro rrpoBoAnrlKa,
cr4cTeMbr rrpoBoAHr4KOB t4 KOHAeHCaTopa. Heprrl.fl sneKTpo crarv qecKoro rro Jrr. O 6r€rranaq

IIOJI'.rrJroTHOCTb 3Heprr4r4 sneKTpocTaTr4

Xapaxrepzcrt4Klr gneKTpocrar[qecKoro ToKa:
rlJrorHocrb roKa, cwra tora. VcnoBr4e cv Banrrfl. 3neKTpuqecKoro ror<a. Croponur4e cvJrbr.
-Pagnocrr rroreHrlLr aJroB, Harrp_f, xeHr4 e, gJre rxyuar czla (3[C). KnacczvecKa,
sneKTp OHH Afl T eopvil sJreKTpolpoBoArrM MeranJroB. 3alconrr Oua u.{xoynx_JleHua B
4rz(p(f e penqzanrrroft $opnae. 3ar<ourr Oua [xoynx-JleHrla B vHrerpiilbuofi @oprrle. 3arcoH()rraa 4"rre HeolHopoAHofo yqacrKa rlerrv. Krapxro(pa. HeAocraroqHocrb rcraccuqeorofi
oreKTprlHHofr reopuu gneKTporrpo

oMr4ccr4fl. Pa6ora BbrKoAa oneKTpoHoB r43

3nelcrpzuecrufi rolc B BaKylMe. Onerrponuas
la. 3nerrpu\ecxuirroK B ra3e. Ipoqeccrr

lroHrrg arlrr Lr z p erorra 6z HarJuLr. p a6 o ra zos . floreuqzan Lronr43arprv. y gapvat
proHrrc a.L\vs. He cauo cro.sremurrfi ras o nrrfi pa3prA. C allocro.srenrnrrfi ragonrrfi pa3prA. B onnr_
aMrlepHa_s xapaKTepr4cTr4Ka ftr3OBOf o Bz4rr pa3prAoB.

26.flnazva.llon.flrze o nnague. C br co3.qaHr4_rr rrJrillMbr. KnaszueftrpaJrbHocrl
rrJra3Mbr. Sner<rponpoBoAnocrb rrJra3Mbr. ft p a4uy c (4e6aencrax 4nzna)gKpaHrq)oB auvrs' llnagnaensa-r qacrora. H

zJ.

Bucor<oreurreparyprnzu unaslaa. fI
CIIHTE3A.

Clanapa (saron Byro -- Canapa- Jlannaca).
MarHrlTrrbx uoleft. CwaJlopeuqa u. cvra

r{rrAy$Irm. 3aron rroJrnoro rora (reoperua

27 " Maruurlgroe IrAIg_E je4yyt\{g. Avnepa. Marnzrna-s r4HAyKrIr{r. 3aroH Buo _

KOTeMlep aTyplJas. frna3M a r,r e e [pr4 M eHeHr4e.
ocyrqecTBneElrfl ynpaBJr{eMoro TepMo_rrAepHoro

oHrrr4e MafHLrrnoro floJrs. llpzuqzn cy[epno3r4rlt4r4
Brzror c roKoM B Ma.rHlrrHoM trone.

KpyroBolo roKoB. lupxyrrrqr4, BeKTopa rvraruzrnofi
rlt4pKynf,rlr{r{ t4HAyKrIr{r4 MarHrr:rnoro nonx) n

Marnzrnrrft uoiraenr. Moueur cr4l, 4eficrn r4 Ha paMKy C TOKOM BO BHerrIHeM MafHr{TrroM
rore. Maruzrnoe [oJre rrprMonuuefisoro

BaKyyMer. llpzrueueuure 3aKoHa rroJrHoro Anr pacqera MarHr4THrx noneft. MarHzrnoe none
nsar,riuo4eficrBve roKoB. ligznzqa crrJrrr roKa _

AnI,rHHoro coneuor4Aa 14 Topoll.4a. MarH
aMrrep. Ilzxpenoe ronre ABr{xyrqeroc, I4ny apuautHo crb grreKTpr4 qecKoro s ap fl Aa.Mlarnzruoe rroJre KaK penrrr{Brzcrcxzfi

[nuNeruze
paprNemroft qacrr,ullr E sneKTpruecKoM r.r



ll9. MarHzrHoe none n neuecrse.
MaKporoKr4. Monerynxpurre ror<2. Harr,t
Bocnpnr{MquBocrb BerrlecrBa u eE sann
o rlr4pKynflrlHr{ HarrprxeHH0oTlr MarHr{T
rroJrr ri BerrlecrBe. Marnnrnas [poHr,r
BerrlecrBe. fpauu.rnrre ycJloBr{r AJrs
MarHerrr{Kon. Toqxa Kropra. florrlenu. Kpz

3 0. 3flexrpoirlarnurHa.q I{Hlyrqa_fl .

Ocuonnoft 3aKoH sJreKTpoMafHzrnofi
oJleKTpoMafHzrgofi r{HAyKrlnrl tB 3aKoHa
oneKrpoHnoft reopzu. llpanuno Jlenqa (
?In4yxrvnnocrs. Zrr4yKTr4BHocrb AJrr4

-f,ereu:ae ssaulrHoft r{HAyKrIr.r[. Bsaui\auas
O6r€rra Ha.s [Jrornocrb oHeprr,rr4 MarH

3 [. Mexanz.recxze Kore6aHzs. C
flonsrne o6 aeroKol telartuxx. An SSe
ero peilreHr4 e. Xapamrep Lrc^turKvr rapMoHr4
aHfapM:oHr{qecKoM ocrlvnJrsrope. Zso
rcole6anlrft . CnoNeHr.re oAr{HaKoBo Harr
Mero4 nsrropHofi Ar4arpaMMbr. BrneHras.

rapMon 14 qecrzx r<ole6 aunft . @zrypu JI
rcone6anzft r4 efo perueuue. Anepvo4lz
Ilorapz:(f nrzqecr<zfi /{eKpeMenr 3uryxalts
{uS fr epeurluiurrHoe ypaBHeHrle Bbrrr

IIpII BbIHylIqeHHbIX MOXaHIIqOCKT.IX

[-paBbre. Coornonrenae MeXAy Sa:amz
pe3oHarrce. Cnercrp xonelannit [orurrrre o

32. Mexanz.recKr,re norurr. MexaH
llpo4olrurre u [ole;peqHbre sorHrr. Bor
B,oJrHhr lr ux xapaKTepr4crr.rKtr. ygapnrre

ilpr.rMeHr.rMocrv. @asoBas cKopocrr 14

flousrze o KorepeHrHocrr,r. Znrep(pepeH
3ByKoBE,rx BoJrH. Ynn.rpa- u znQpasnyxu.

3 3, 3nexrpouarurzrHrre r<one6aHz.s.
xole6alenrHoM KoHtrype rr efo peilreHrre.
g.rreKTpoMarHr4THbrx xole6aHufi r.r ero
s.IIeKTpOMarHr.rTHoro KOne6auzs. JI
KoHrypar. [raft ft epeuqnirnbHoe ypaBHeHLre
perrreH[e. Auntzry4;,a u Sasa npu
xore6arenruoM KoHTlpe. pesouaHcHbre Kp
TOK.

Flf,Tlre MarHrrTHoro MOMeHTa aToMa. Mzxpo_ u
qeHHocrb (BeKTop HaMarukrqrznauux). Marurarrra_fl

or reMrreparyprr. 3axou noJrnoro rora (reopeua
nonr) B BerrlecrBe. Hanp.rNeuHocrb Marnr.rrHoro

cpe4br. I4n1yxgnx Mafur4THoro [oJrfl B

ofo rroJrfl Ha rpaHr,rrle pa3Aena AByx cpel. lfznnr
HAMAIHI4qI4BAHVg.

rtr Oapa4es. Maruurnrrff norox. 3AC r{HAyK:rlr4rz.
qzz (sarou Oapa4er). Br,mo4 ocHoBHofo 3aKoHa
paHeHr{.s 3Heprzu, a TaKXe Ha ocHoBe
u Jlenqa). -ferenne caMOVHAyKrIr4r4.

coneHorlAa. Tor<z 3ilMbrKaHilrr r4 pa3MbIKaHa, rlerrkr.
r,rHAyKTr4BHocrr. 3nepr4s MaruurHoro ron;r.

IIOJI'.

IV. K HIIq U BOJIHbI

(co6crnennue) z BbrHylxAeHnrre r<one6 akrnl.
ypaBHeHrae rapMonuqecKrrx r<one6aurzft ta

r<oneOanufi, llonsrze o fapMoHt4qecKoM r,l

ocrr rone6 auuit. 3ueprzx rapMoHr4qecKr4 x
nrx (cralxpurx) rapuoHr4qecKr,rx r<one6auuft .

r.re B3ar{MHO rreprreHnr,rKyn_rrpHbrx (nemopuux)
. [uQ S epeHrlraaJrbHoe yp aBHeHr{e 3 ar}D(aroqr4x

afr npoqecc. rlacrora u xoeQ$nqleHT 3aryx alus..
4o6poruocm role6arenrnofi ct4creMbr.
rrx rone6anuitu ero pelteHrae. Aunnzry4au $asa

. Mexauzqecxnft pe3orraHc. pegonaucHrre

cvrJIbr vr cKopocTrz rrprr MexaHVqecKoM

Oypre.

o6pasonanr4r MexaHrrqecKrzx BoJrH B yupyrofi cpele.
ypaBueHr4e kr ero peueuue. faprraoHr.rqecrze

rr. flpuHqun cylep[o3Lrr\ur4BoJrH r{ rpaHr4rla ero
BoJrH. Bonuonofi rraKer 14 fpynrroBafl cKopocrb.

BoJrH. Crosque BoJrHhr. 3fr@err .{onnepa 4na

Hrlr4urnbHoe ypaBHenue Kore6anrzft e
qr4aJrbHoe ypaBHerrve :raTyxaronlux

e. 9acrora z ros(p(fuqr4etr 3arryaltrfl
.recxufr AeKpeMeHT sar1vrralatrr u 4o6pornocrr

hrx gneKTpoMarn[rrHbrx rone6auzfi u ero
IrHbrx gneKTpoMarHr,rrHbrx r<one6anzsx. pesonaHc n
BEre .qn_fl Harrpsx(eHr4s.v cvntr,r roxa. IlepeveHnrrft



il4. 3nenrporuarnurnrre sorurr. BCKaf 14 MaKCBeJIJTOBCKa' TpaKTOBKLT .f,BJIeHLLsneKTllo\4arnutrofr r{HAyKrIr{r4. Tox ciue nua. 3lerrpoMafHr4THoe [oJre. Czcrenla ypaeneHzfrMaxcilenna. Boffrosoe ypaBHenrze AJn
paclp ocTpaHeHr4r l)neKTpoMafHr4THbx

KTpoMarHr4THof o rro rrfl n ero peilrenze. Cr<opocrr

BoJrH. Berrop ffoftnraura. Zlruvnrc
B cpeAax. OcnoeHrre ceoficrna gneKTpoMarHHTHbx

oro rroJrr. Zslyrenme Ar4rronfl.
{narpalarvra HarpaBJreuuocrrr. D$Qexr
SneKTpoMatHI4 THbIX B OJIH.

feoue:rpuuecras olTzKa KaK npeAenbn
r{HcTp)MeHTbr.

Kpyfnolto oTBepcTr4r: r.r Kpyrnoro Ar4C]Ka.

Cnupanr Kopnro. lrzrSpaKrlza OpayHro

orul,r3orp afira_f, . Ourz.recKa.f, aKTr4BHocr6

Byrepa. I-lnera reJr r{ cleKTpbr [orJronleHr4,

Jlexqnortro-ceMr4HapcKa{ c
na6oparopurre zatrxrux) c
AeMoHcrparl uit u y crp oitcrn

AJrr sJreKTpoMafHr4THbx BoJrH. Ilhana

. llomroe BHyrpeHHee orpaxenze. Cnerononrr.
ctry uaft nonnonoft orrrrrKr4. Onrraqecr<ue

paKrlr.r.rr @peuelx or Kp as nonyrrJro cKo crr4.
or 6ecroueqHo AnpruHoft npxruoft qenr4.

lJIacrI4HKI4. Zcr<yccrneHHa;I ofirr4qecKa,
na. SQQenr (Dapa4ex.

ua6nro4eHufl Aurcnepctra.llprzsnaarulrecrcnfi .u
.qr{clepcr4r4 cBera. llornorqenrre cBera. 3aron

V. Onrurca

35. Pac
. 3ner<rpo naafrrr{THiu{ rrpr4po;1a

cBera. llpzuqzn finftrenca. 3aroHrr r{r r,r [penoMJreHrr{. A6comorgrrft n
orHo cnre Jrumrft rro.Ka3 are Jrr4 rrp e JroM JIeHz

Llpznqzn cyleplo3tr \vru v r4HTeHcrrBH

lle II HeMOHOXpOMaTI{ qecKI4 e BoJrHbr.
npu cnoxeHr{r4 cBeroBbrx BoJrFr. BpenaeHuiix

KoreperrrHocrr. Bpevrx r{ Anr{Ha Kofe o crz. flpocrp aHcrBeuua_f, KorcpeuTHocrb. p aguy cnofepetlrruocru. OnrraqecKa.f, 4rrvr*a rryrr4. klqecKa.f, pa3Hocr6 xoAa. pac.rer
uHrep(frepeuqzonuoft Kaprr4H6r or AByx K brx [croqHr4KoB. flonocrr panHoft ToJrrrlrrHbr 14

. Cnoco6u rroJrfreHurr KorepeHTHrx nyvefi.
pilBHOfrO HaKJIOHa. M[nOrOny.I eBAg. U
Irlurep$epoMerpbr.

37'. nu{Jpaxuus. csera. flpzHqrzn f reuca - Opeuelx. Mero4 goH (rpeuenf,.
Ilp-rnaolzueftnoe paclpocrpaneHr4e cBera. $parqzx (Dpeuelx. [zQparqrar Openenx or

l{uSpamrlzoHHar pacxoAr.rMocm. {zS f, or oAHoMepHoft 4u(ppaxqzoHuofi pellrerrcu.
Pa:peruaroula-s cuoco6uocrb orrrr4qecKr4x eHToB. Iousrze o ronorpaSraz.

3 8. flonqpzgaur4B ceera. EcrecrseH rr rroJrrpr43 onanHrrfi ceer. CreueHb [onspr4 3a\krn.
flo nxpns aqr4.fl cB era rrpt4 rrp e Jro MrreHrrr4 r,r

4noftHorvr [yqenpenoMJreHr4r{. O6rrxuoeeu
nraz. 3aron Bprocrepa. flolxpzsaq vfl npn

z Heo6rrxnoeeuuHft Jryrrr{. C)nrzqecxa-f, ocr
KprlcraJTna. llonxporzr,Ibr Lr fionspkr3arll,roH rrpra3Mbr. llonxpz:aropbr pr anzrnrrsaroprr. 3ar<oH
Manroca. IlonynonuoBrre kr qerBeprbBoJrH

39. nucnepcusgrala. 3arpy4nenzx n eKTpoMarHztrofi Teopvr4 Marceenna.
H.opuzursn afl. vr aloMan:s*afl. AvrcnepcHz. I
guQpaxquounrrfi cneKTpbr. Oner<rponHa-a

5. OEPA3OBA HbIE TEXIIOJIOIAI4

o6yuenzx (rpa4raqzoHHbre neKrlr4oHHbre z
oJrb3oBaHr{eM rrpeAMeTOB My3e, JreKrIr4OHHbx

3r4qecKoro npaKTZKyMa.



L
2.

flpzueueuze MyJrbrr{
npaKTur{ecKr,Ix saustuir
AeMoHcTparIr4oHHbX Bun
3BM r,r reJresKpaHa,

o llu0opMarlproHHo-KoMMyHr4
a orleHKrz rercyr1eft yue6no
MeroA[qecxufi Kouuexc
Ilexqvrouubre u [paKTaqecK

pe3ynbTaTaM AOKJranoB

o Pas6op KoHKperHbrx curya

6. OIEHOTIHbIE
YCTIEBAEMOCTI,I. IIPO
ocBoEHr4rr Im
OEECfIEIIEHIIE CAM

o Bonpocbr AJrfl
Kuneu.{ecKafl gHeprrz.rr Bparqarcu
9:actwla vaccofi m ABr4 )Kerc.rr

rlKopocrbro 0, Y xasars Ha przcyuKe

]\,{OMeHTa l4MrlyJrbca I g' oruoczreJlr
..........-

l"z, HopMaJrsuoe Wn, TaHreHuHaJrb

ocb Bp.

i' = (3 stn{t)Q + @ cos4t)e.
ouerparo ror{Kr{ u pa6oty ctrJrbr u

rexuolorufi: [poBeAeHrle JreKIIr4oHHbrx n
rlcrroJrb3oBaHr,reM KoMrrbroTepHbrx npeseuraquil,
LIKOB C rroMorrlbro KoMnbroTepHofo npoeKTopa,

HHbre TexHoJrorr{r4 IJrs MOHI4TOpI4H| a, KOI{TpoIrfl
Ie_.f,TeJrbHocrr{ cryAeHr:on (uurepuer, Skype, yve6uo_
lV ua nnarsoprvre Moodle r Ap.).

3aHflTLrs. KaK HayqHbre xou$epeHur,ru no
ACHTOB

LI

CTBA I\JIfl TEKyIIIE|O KOHTPOJIT:
orIHoIz ATTECTATIkLTL tlo I,ITO|AM

bI V YqEEHO-METOTqECKOE
bHOIZ PAEOTbI CTYNEHTOB.

Ceruecrp 2

xu n pefirvHr-KoHTpo.nro J\bl
rBeploro rela (c srleoAora).

r{Ho rro oKpy}KHocrr4 c rleHTporra e roqxe O co
paBneHr4r BeKTopoB yrnonoft cKopocrrz cd.

ToqKz O, npoexquro MoMeHTa rzMnynbca Ha ao- z
oe@r4 rrorrHoe fry"nop"n r.

uoft e Beprr4Kanbsofi nlocxocrvr Xy (cna. przc")
To rtKlz m:0, 5 xr. Oup e4eJrI4 Tb KlzHerl,rqe cKyro

u r{epil n/4 cexyugrrocne Harranra ilBu}Kelvrfl.



4.Mo Haenr ilHeprlr4Lr oAHopoAHoro
5.O4nopo4Hrrft 4zcn Bparrlaerc_f, c

lepneHAr{KyJrflpHo rrJrocKocTr.r Azcxa. v
cKopoorrlr il, uouenra r,rMnynbcu t, y"

6,Marr:pnalbHa-rr ro qKa .4Brrxercf, rto
I,I3MeHj[ercr no 3aKoHy Wt:kt. rae k>0.
MOAynr,r HopMilnbHofo 14 TaHreHrlr,ranbn

T.Yun,cxeHLIe BeKTopon. Berropnoe

8.rlenosex cror.rr Ha Bparrlarorqefic_a crav
pacnonroxeHHbrM ropr{3oHTantHo. Eclu

a) yMeHbrxrrrcr MoM

b) yueHrnu,rrc.f, yfno
c.) MOMeHT r4Mrrynbca

d) yruenrrurdrc-fl KHri

Brr6pa'rr rpaBlrnbubrfi oreed

9. IrIg crurolrHoro oAr{opoAHoro rlr4nrzHApa

rlacTb praAnycoM R/2 or ocrr ct4MMeTprr^.

oTHocrrreJrbHo yKa3aHnoft ocrE?

l[ O.3aron coxpaHeHr4.fi MoMeHTa r{M[y
1 1 . floreuq vrurbnas. sueprr.lr qacrr4rlbr on
sHaqeHlrr4 x ycKopeHr4e qacrrrrlbr 6y4er
12. yparyaercs BoKpyr HerroABrrxuofi ocrz

13.Ceq:rr Mexly no:renqzanrnofi
I 4,rlro Ha3brBaercr MoMeHToM ulvrnynlca?
or'^nrz'feJlbHo rorrKI4 O, a raxNe ero n

or BpelvteHrz t no sarouy p = Zn(o+ - f{- lj
rrr4cJro .6oporon N Ao ocrauoBKr,. 

4

z

Cp'
gaou, zl

(crnorrrHoro qrnr4HApa) (c ntrno4ou).
I,reM BoKpyr ocu, rrpoxoAsrleft vepes rIeHTp Alrc:rra

Ha pr,rcynKe HarrpaBJreHlrs BeKTOpOn yrnonofi
ro ycxopenux Es,MoMeHTa c"n"r @.

paAr{ycoM R. Ee TaHreurlr{anbHoe ycKopeHr,re
rarcoft MoMeHT BpeMeHI4 t c vaqata.4Br4)KenI4fl
ycKopeHur 6yayr panuu?

e (onpeAeJreHrre, crroco6rr nrrvzcneuvx).

x{yr<oncr<ofo co creplrneM B pyKax,
IIOBepHyTb B BepTr4Kan[,Hoe floJro]KeHr4 e. To :

I,IHeprltrr4 crrcTeMbr ;
cKopocTb;

CTEMbI HC I{3MEHI4TCfl:

qecKall 3Heprrr.f, ct4cTeMbl

llo.f,cHr4rr.

I4ycoM R c4enanz uolrlfi, y1auruB BnyrpeHHnoro

cKonbKo pil3 I''MeHI4Tc.f, MoMeHT r4ueprl'r{ r*ou !
rg

c BbrBoAoM).

BbrpaxeHrreu U:3xa- l2x. IIpuKaKoM
uo Hymo?

, qTo yroll efo rloBopoTa MeHrIeTC.f, B 3aB[Ct4MOCTr4

4e a>0, b>0. Hafiru MoMeHT BpeMeHr4 r, a raKxe

ucrzroft(cnrreo4ou).
Ka3aTb Ha plrcyHKe BeKTOp MOMeHTa r4Mlynbca



rlnarQopMbr, qacrora Bhrpocna Ao n2:25
nrar$ opuu. Moiraenr Lrueprlrlrr4

16.3axon coxpaHenlnf, uunynrca (c
gror 3iIKoH na 3eule?
17.rlro Ha3hrBaercr MoMeHTou cvnrr? V
crrJrhr orHocr4TeJrbHo rorrKrr O. yKasarr

)o

1 8. 3anzrczuocrr KoopA prtar 2LBultenvfl
z:,:0, tgrJ a,b, Lr cD - KoHcraHTbI.

a) r)rpeAenurb pa4kryc- nerrop f,
b) rraftrz ypaBHeur,re rpaeKropr4r4

1 9.Herzlreprlr{aJrbubre cr{creMbr orcqera. A
r4Hepqr{lq (c nrrno4ou).
20. Via>rzre HalpaBJreuue yrnonoft
yrnoBalr cKopocrb rr4lpocKora E- fJo_f,cHrarr

a

w

Zl.Marcpuarrb*as. ToLrKa (vacrzqa) uaccofr
cKopocrr,ro fr. Tpaexropr4_f, rronera Jrexrrr

EarrpaBnena <<Ha nac>. Ipeue6perax con
Bpeuenz MoMeHTa cr4Jrhr t*a"r" fr,

15.Ilnar$opMa B BmAe lrlcKa Bparrlaerc.r
n;74 r"H-t. Ha xparo nnarsopnmr croz,

6
F

22.Teopetvta o ABr4xeHr4r4 rleHrpa znepqzra ( BbrBoAoM).

qeJroBeK. KorAa rreJroBeK rrepelren B rIeHTp
au-I . Macca qeJroBera 70 xr. Onpe4enzr6 Maccv

LIHeprllrr4 oKoJro BepTr4KilnBnoft ocra c .racrorofi

ql{Tarb KaK AJrr Marepvanbnofi ro-rxz.

). IIpz KaKzx ycnoBr4rx peurJrbHo BhrrrorHsercr

Ha pr,rcyHKe HanpaBneHr4e BeKTOpa MoMeHTa
MOMEHT CI{JIbI OTHOCI,ITEJILHO OCV Z.

or BpeMeHrI LIMeer nraA x==bsintDt, y:acoscDt,

i..+
1r r4 ycKopenne W qacrrrrlEr:

JrrorHbre tl oruocvreJrbnbre cKopocrr{. Cznrr

[peqeccv?r

ve.

frrpocKona d', ecrur43Becrno

oporxeHa rroA yrJroM o K ropkr3ouTy c uaqanlnofi
BeprrrKanbHoft nnocrocrz Xy (crra. pzc.). Oc- z
BJreHr{eM Bo3Ayxa, nainu 3aBvcr4Mocrb or
yroqefo Ha qacrvrly.



23 .Kar<ue rryHKrbr cnelyroqero
oTHOCUTeJTbHo ocu BparqeHr,r_fl gaBIrcLrT

a) or rroJloxeHkl g. ocr4

b) or MoMeHTa cr{Jrbr:

c) or Macchr reJra;

d) or yrJroBoro ycKopeur4,
24.Teno nraccofi m:0,1 xr 6pomeHo c

cKopoorbro 20 rt l c. Haftrv MoAynb rrp

ToqKr,r 6pocauux3a flepBbre 5,0 c. Co

25 .CxatxpHoe rrpor43BeIeHr.re (onpe4enen
26.Han:.ucats ypaBHer{kr e [Bu>lienufl. n rrfl
colrpoTr4Bn ellns., IIpoIIopllt4 OHaJrbHa{
27 .Bpyaox ABr.rxrercr BAorr6 r.opr{3oHTan
neJrrrqzHe cr4lrbr, HanpaBJreHnoft uo4 yr
opycroM lr rroBepxHocrbro paneu 0,25.
rroBepxHocrz 6y4er MaKcr4MaJrbHrnr?

28.YpanneHr4e MoMeHron. Vpanneur4e Ar4H
I{erroABr{xHofr ocz (c nrrno4oru).
2 9. C$o paylr4poBarb reopeMy Illreft uepa.
3 0.Toulrizft oAHopoAubrft crepxenb AnrrHH
flpoxoAj{rqeft uepes KoHerI crepxH_f, rrep
rroJroxerlnr paBHoBecvt 14 ornycrLllz. On
M OMeHT npoxoxAeHns. paBHOBecLrfr..

3 l .rlro Hil3brBaerc-fl MoMeHToM uunynlca?
o:ru^nr,lTeJlbHo roqKr4 O, a tarxe efo Ilpoe]

P

r4fl cnpaBe4nzsrr? Mouenr lrrreprlr4rr reJra

rcoropoft Bhrcorbl B fopI43oHTaJIbHoM HarrpaBneHvrkr ccl
rr.fl MoMeHra rzMlynbc a.t:eila laTl ornoczreJrbno

BJreHrreM Bo3Ayxa npeue6peur.

cuoco6 pacvera).
ruaccoft m, Ha Koropoe 4eftcrnyer czria

rloBepxHocrz rroA 4eftcrnzeu nocro.f,uHoft uo
o K ropr{3onry. KoeS$uq?reHr rpeHa.{ Mex(Ay
KaKoM 3uarreHrrr4 yrna CI, ycKopeHlre 6pycr<a B4onb

BparrlaTenbHoro ABr4xeHr,r.fl orHocrrreJrbHo

L uoNer Bparrlarbcr BoKpyr ropr43ouTzurrsofi ocz.
ynflpHo euy. CrepxeHb orKJroHanr4*ag0* or

cKopocTb vHr.rlKHero KOHTIa cTepxHjr B

KZBaTE Ha pr,IcyHKe BeKTOp MOMeHTa r4MrryJIEca
I4IO Ha ocb z.



32.T eno Bparqaerc_f, BoKpyr HerroAB

3aBrrcrrMocrrr or BpeMeHr4 t no sarouy rp

T, a raKxe qzcno o6oporon N 4o ocrauo

3 3.Morr,renr r4ueprlnu roHKoro
KoHerI crepxHr (c nuno4orvr).

34.tlacrr.rqa uaccoft m rBlrxercfl
cKopocTbro ri. Vxagaru Ha prdcynKe

IzMrryJrbca f ornocrnrejrbHo ToqKr4

-I''l'rn, taureullr{anbgoe I'H_ z nonnoe

ocF Bp.

35.Cnnac KoM[oHer{Taum (3, 4, 5) H
a) MoMeHT czlrr I{
b) vro4ynr 

""tctopu lfr l;

c) flpoeKrlyrro Ha oc.},' z

3 6.BrrqacneHr4e MoMeHTa vHeprllrr4

37.[ncx Bparrlaercr paBHoMepHo c
BpeMeHlr t:0, Ha uero 4eftcrByer MoMeHT

npeAcraBJreH Ha pr4 cyHKe. Hapucyirce
IzMnynboa oT BpeMer{r4

M

ocr4 TaK, qTo yfon ero rroBopoTa MeHSOTCfl B
L+

?n(at - ?1, r4e a)0, b>0. Hafirz MoMeHr BpeMeHr{

o,

crepxu.f, ornocr4TeJrbuo ockr, [poxolgrqeft ue,pes

Ho rro oKpynruocrr.r c rIeHTpoM e roqxe O co
nf, BeKTopon yrnonoft cKopocrlr 6, uovreura

MoMeHTa I4Mrlynbca Ha ocb z J,", Hopuan.snoe

Ha K TOqKe c KoopAr4HATaMU

HaqaJra KoopAr4HaT;

(4,2,3) M. Haftrz:

cunu Mr.

f, orHocrlTeJrbHo oct4, rrpoxoAsrrleft uepes ero KoHeu.

tr yuonoft cKopocrbro rrr. Haqzna, c MoMeHTa
rpa(pur< npeuennofi 3aBr4cr4vrocrr4 Koroporo
[paBrrnbHo orpaxarcrqwtrt sanucuNrocrb MoMeHTa

wyc



3 8. Cft opiuywrpoBarb reopeMy Illrefi
orHocLrreJrbHo oct4, npoxoArrrlefi .repes e

3 9.rlr,o Ha3brBaerc.fl MoMeHToM LrMny
orHocI4TeJIbHo rorIKIl O, a raxxe ero

40. 3anuczMocrb Koop,4r,rHar ABr,rxeHV,
z:0, t4e a,b, 14 tD - KoHcraHTbr.

a) oilpeAenr4Tr, panr4yc- nexrop f
b) saitru ypaBHeHr{e rpaeKroprlrl

4 1 .KovnoneHTbr cKopocrr4 qacrrrrlbr r,r3

vr:asinqt, vr:0, r4e ah a - KoHcraHTbt.
+

yron o, MexAy t;nW.

42.MmepuurbHas. T,oqKa M nezxerc{ ro
rpa(pull 3aBr4crzMocrr.r npoeKrlr4t4

rrIoJIoxtaTeJIbHOtO HarlpaBneHurfl, 7j.E _ I7

lrroJrHolo HarrpaBnentr4s. Ha pnc. 2 r,rMeer

pzc. I

4f3,IleH'rp naacc ( zuepquu). Teoperrla o

Mo;rerynrpHo-Kn

Bapuaum 7

1. 3anzcaru ocHoBHoe ypaBHeHr4e
MoreKynspHo-KrzHe.rzrrecnofi reopzz.

2. KaHoe cMbrcJr $yuxqzu
pacnlle4eleunx?

P

Brrqncneru{e MoMeHT a Lrleprlr4r4 crepxH,
rIeHTp Macc.

Vr<agam Ha pr.rcyHKe BeKTOp MoMeHTa r4Mnynbca
qr{Io Ha ocb z.

or BpeMeHr,r I4Meer nz4 x:bsinrDt, y:acostDt,

cKopocrb rl v ycrcopen"" l? qacrrzrlbr;

qbr.

co BpeMeHeM tto 3aKOHaM Vx:acoscDt,
:----r

MoAynr.r cKopocrr,r lul, ycnopesns.llif l, a raKxe

ylrHocrr4 co cKopocrsro #. Ha pzc. 1 norasaH
rt or BpeMeHra ( r -eAuHr4qHbrft eerrop

?r Ha oro HanpaBneHne). flpz oroM BeKTop

wue a) 4 b)3 c)2 d)l Orner ro.,rcrrr{rr.

MT

puc.2

IILil4 rIeHTpa Macc.

Bonpocrr peftrnHr-nonrpolro Nb2
rrecKafl Teoprlfl uAeaJIbHOfo ra3a

TepMoAI{HaMrrKI{

Bapuaum2

1. r{ro Ha3brBaercr qrrcJroM crenenefi
cno6o4rr MexaHaqecKofi czcreuu?

2. Karcoe cMbrcJr ycJroBrl.rr HopMIzpoBKr4

Qyuxquv paclpegeleuz.n?

4 32
a

o



3. Halucarr Qopruryny
cpe)AHero 3HaqeHr4lr ueroropofi nen
snax Qynxqrrvro pacnpe 1ercnun f(x).

4. Telo nepexoAr{r zs cocro_f,ura{ 1

cocro-sHr4e 3 o4rau pa3 rrocpeAcrBoM
rpoqecca 7-2-3, a4pyrofi pas 1-4-3. B ra
trpoqecce r43MeHe]Hr{e nHyrpeuuefi
6olrnre: LUy24wer
fa-s uaeantuHfi.

LUrq-t

9. 9ervry pataHo qr{cJro creneneft
cnol5o4u AJrfl MoJreKyJmr CO2 c ) {eroM
rcore6arelrHoro ABr{}KeuIa.r uolexyl?

10. B anyx cocyAax npvr rouuaruofi
TeMleparype xpaHr,rrcfl ro I Nromo rasa.
nep.BoM cocyAe ra3 cocTor4T t43 OAHOaTOM
MOJreKyJr, a Bo BTOpOM - r43 AByXaTOMHbrx
Onpre4enrzrr orHorrreHr{e BrryrpeHHr.rx
euelrrufi ort4x ra3oB UJU2?

Bapuanm I
l. CQopnryltapoBarb reopervry fa

gnr .aerropa E.
2. Hanucarn rpaHnqHbre ycnoBrur

HOpt\{irJrbHbIX cocTaBJr.flrorqr{x BeRTOpOB

HaIIp.rDI(eHHO CTVM SneKTpt4qecKof o
cMerqeHr.r_fl Ha fpaHr4rle AByx Arzsne

3. B .{eNa cMErcJr gneKTpocrarr.rqec

sarqlrru?
4. r{evry paBeH rroreHrlzaJr B rleHrpe

3ap-rr;lKeHHofo Konbr{a {p6?

5. llolas 3ap.rDreHHar cQepa
oKpy)KeHa c$epuuecxzMlr cJro.rrMt4

Akrc JrexTpr4Kon (crra " pracynon)

3. Bupasur; Beporrr{ocrr qepe3

$yurcqzro pacrpeAeneHnfl .

4. Telo lepexoAr,rr zs cocirosHr4s 1 n
cocroflHrre 3 o4au pas nocpeAcrBor4 npoqecoa
I-2-3, aapyrofi pn 1-4-3. B ranou rpoqecce
rtMeHeHr,re nnyrpeunefi gHepruu 6onrure: A [!_
24 vrrvt L UH4? lag r,rAeanrHrlfi.

9. flpz KaKrrx ycnoBr.rrx (no p u I) raz
MO)KHO Cr{VTaTb U4eant'UrrV?

10. B 4nyr cocyAax nprz rounarnofi
reMneparype xpaHurcfl no I uolro rasa. B
rIepBoM COCyAe fzB cocTozT t43 OAHOaTOMFTbTX

MOJIeKyJT, a Bo BTOpOM,- I,rc TpexaToMHbX.
Onpe4enurs orHorrreHrre MoJr.rrpHbrx
TerlJloeMKocrefi err,rx fil.:oB rlpll rocrofl HHoM
o6lenle?

Bonpocrr peuruHr-Kourpolro I{b3
3 Ka u flocroquurrfi rorr

Bapuaum2
1 . C$oprvrylvpoBarb reopeMy

faycca 4n" 
".nro1puD.2. Harucats rpanrr4qHbre ycnoBr,ur AJr.,r

TaHf eHl{r{anbHbrx cocTalBnf,Iorq[x BeKTOpOB h,
u D, uarpaHarle pa3AeJra AByx ArrcJreKrpr.rrcoB.

3. Harurcarr BbrpiDKeHVJr AJla rrJrorHocr}r
sHepr?rr4 sJreKTplrqecKor,o rroJrf, .

4. r{enry paBHa Ha[p.rDneHHocrb B rleHrpe
3ap.sxeHHoro romqa E6?

5. floras 3ap;DreHHa.s cQepa oKpy)KeHa
c$epuuecruMr4 cJro-rrMt4,qr,pneKTpr4Kon (crvl.

pracynox)

e=2



llocrpozm 3aBrcuMocrb
Harrpfl)KeHHocrlr or paruyca E(r).

6. @agn {ecKr,rfi crusrcl

npoH,rqaeMocru cpeAbr

7, rlro raKoe sJreKrpoABr.Dryuas c
8. C$opvrynprpoBarb 1-fi ganos Krz
9. 3aruacart 3aKoH ONla s loxaltsofi

Qoprvre.
1 0, Cyrr KJraccrlqecKofi slerrpoHuofi.

Teopr.ru 3neKTponpoBoAHMOCTr,r MeT€UrJrOB.

1 1. Paccqrlrarb rlupKynqquro BeKTopap

cAeJI€tTb BLIBOAbT O [OTeHUI{aJIbHOCTIr TIOJIfl

12. llo prcsecrHofi 3aBucr,rMocra

rroreFrrlpraJra q(r) nocrpourb KaqecrBeHHo
3aBucaMocrb MoAyJrr HanpffKeHH ocru E(r).

.Bapuaum 7

1. Pacnptns noH.rrrue, Maruurua.s
I,IHAyr(Un.rr, ed cna lrcl.

A

D
tr_D

2. CQopnrynr1poBaHrb 3aKoH

roKa /IJrr eexropa -B .

flocrpoam 3aB Hc r't Mocrb IroreHqr,raJra or.

paAkryca e(r),

6, @rguqecrcufi crr.rtrcl BeKTopa
I

rroJurpa3oBaHuoc'rn P .

7, r{ro raKoe HarrpflxeHue?
8. C$oprvrynupoBarb 2-ft garoH KupxroSa"

9, 3anprcaru 3aKoFr,{xoynr-JleHqa e
ronaltsofi Soprr,re.

10, B qeru cocToHT HeAocraror{Hocrb
KJlaccaqecKoft elenrpoHHoft reopnn
3JreKTpOnpoBoAI,IMOCTL{ tr,terzurrlos?

1 1. Paccqnrarb r-u4pKyJrrrrluro BeKrop u E no
3aMKHyroMy KoHTpy ABCDA v c4erralb BbrBoAbr

O IIOTEHIII,IAJIbHOCTH IIOJI.'I.

12, llo HgeecrHofi 3aBlrcuMocrvr Mo1yns
Hanpflx(eHHocru E(r) nocrpohrb K aqecrBeHHo

3aBrrcuMocrb rroreHupruura q(r).

Bapuaum2
CQopuynupoBqmb:

1. 3aroH Buo u Cazapa, ero Qn:uvecrcufi
cMblcJI. 

u
2. 3axoH noJrHoro roKaAJrf, sexropa ff.

p
E

Ceruecrp 3
Bonpocsr rc firunr-noHrpo.lro J\b n

Marsurnoe nole 3JIeKTpOMarHr{THaf HHAyKUUq



3. C$opuyllrpoBaHrr rpaHrrqHbre
ycrroBlUr An.rr TaHfeHrlr4zurbHbrx

cocraBJrrrorl'rx ;BeKropoB E 
" Ft .

4. 9erray paBeH naarHzrnrrfi
BprrKa c roxoM I? Kyaa oH uanpaueH (c
pu,oynor)?

I'
5. B .reN,I 3aKJIroLIaerc, .f,BreHl4e

gJrelKTpoMafHurnofi vrH4yKuurtr, qeMy paBr
3Al? C$oprraynvpoBarr npaBrzrro lt"Hrla.

6.flpono4xqa.s repeMbrqKa AB
BAoJrr npoBoA.sqefi paurz co cKopocrbro
B MarrHr{THoM noJre .D . yn*ur"
Ha[paBneH[re r4HAyKqr{oHHOf O TOK4.

7 . lau rpa$zm r43MeHeHv_,r

MAIHATHOTO TIOTOKA OT BPEMEHII.

3. fpanz.rurre ycJroBLUr AJr{ HopMiIJrBHbrx

cocraBJrtrroqr.,.BeKropo" E " fr

4.Velry paBeH op6r,manruufi uarHururrfi
MoMeHT f, slerrpoHa c sapsgoM e v
cnopocruro D ?

Vrca":arr ero HanpaBlenze (crvr. puc.).

5. -flsreHze cavrouH1yKqwv pr

BauMozHAyxquz, nx O,{C.

6.flporo4rqa;r lepeMbrrrma ABxerc, B.rIoJn,

npoBoAtrrrlefi paurn co cKopocrb. 6 u
MarHr4THoM ror" E . vr<asa* HanpaBneHve
I,rHAyKrIt4 oHHoro ToKa.

I
t)

7 . fiau rpatf zn r43MeHeHru
rroTOKa oT BpeMeHV.

MATHI4THOTO



Kalc asnaeH.flercs BeJrHqr4Ha 3AC
gner(TpoMarnuruofi r4HAyKrInH co BpeM

flocrponru rpaQurc ei(r).

8, Ilp.ruoyronsurrfi rpoBonor{H
BI,ITOK JIE)KHT B TIJIOCKOCTLI C NJII,IHHbIM

rrp.[MbrM npoBoAoM, rro KoropoMy npore
ron I.

Burox rflHyr BnpaBo, llorcasarr
HarrpaBneHr4r ToKa, HHAyrIr4pOBaHHOrO B

BATX:e, Ll cvrlr) 4eficroyrorqrx Ha efo JIeBy

[paByro cropoHbr
9, rlenay paBHa uupKyrqrlru{ BeKrop

HarrprKyHHocru IJ no 3aMKrryroMy
roHrypy? Ha pzcyHrce noKa3aHbr: I-rorca
npoEloAr.rMocru, i -- MoJreKyJrrpHbre roKr4.

I 0. Ilpzpoaa $eppovarHern3Ma.

.Bapuaum I

L r{ro HrBr,rBaerc.s $a:ofi
rapMoHnrrecKoro Kore6aHH.{?

2. KaKosa pa3Hocrb $ar anyx
MaflTHHKOB (BTOpOfO OTHOCAT9JTT,HO

(cru. pacyHorc)?

tbumyp

Kpailuee norootcuue

flocrpourt rpa{nr 3aBucuMocrn 3{C
oJreKrpoMaruurHofi r4HAyKrlr,rlt or BpeMeHH rr(/),

8, llprnroyroltstrfi npoBoJ]oqHblfi eurorc
JrelKHT B nJrOCKocTI4 C AJrr4HHbrM npsMbrM

npoBoAoM, no KorolloMy nporeraer rorc L

Buron rrHyr BnpaBo, lfloKasarr
HanpaBneHHs TOKa, HHAyTIHpOBaHHOTO B BHTKe,

w cr4rr,4effc'rayroulax Ha ero JreBylo u npaByK)
cTopoHbr,

9. 9enay paBHa uupKyJrsrlr4lr BeKropa
rvr arHurso ft uHAyKrIHpr rro 3 aMKHyro My Ko HTypy
t?

,M3

lt

:
, tvtl

I 0. flpapog a AzratvrarHerv3Ma.

Boupocur pefi runr-no urpo.rr mJ\b 2

KOJIEOAH I,Ifl I{ BOJIHI,I

Bapuaum2

L 9ro H€tgr,IBaerc;I Alnsofi BoJrHr,r.

BOJIHOBbIM qNCIOU?

2.Kat<oua pa3Hocrb Qat anyx MarrHaKoE
(aroporo orHocHrerbHo tepeoro) (cv, pncyuon)?

Mexann

ue



3, Toqr<a yqacrByer B AByx B3aHMHo

[epneHAr,rxyJrf, pHbrx rore6aHzqx, Karan

Svrypa Jluccur<y y(x) nolyuaerc fl, ecrvr

2cosnt ,

4cos(nt+rl2).

4, Cloxure rpa$uuecnu 4na
f apMrlHI4qeCKHX OAUHaKOBO HaIIpaBneHHbIX

nore6aung paBHbrx nepnoAoB, Ho cM

rro Qil-3e oTHocHreJrbHo Apyr Apyra Ha fi,
aMilnuTyAbr coorHocsrcg rcar 3 : l. Eyaerl
rcole6aHze fapMoHr,rqecnana? gevy paBHa
qacrora cJIo)I(Horo rcole6auug?

5, .{ano HanpaBneHrre cMerrleHtrs
qacrr,rq. KyAa Anuxercq BorHa (ueno,
supano)?

6. Hanucarr aa$SepeuquaJrbHoe
ypaBrreHr4e 3aryxarcrqux xore6annfi z ero
perxetflHe. Kaxos cMbrcJr xos$SnqneHra
3ur)rxaHr4fl,, 4o6porno cru ?

7. flauo ypaBHeHr4e BoJrHbr

Y: A ' sin2n(tlT-xlfu), rae A, T, X -
noJIolKI,ITeJrbHbIe BeJIhqHHbr, KOTOpbIe

orrr,rerJBalor BoJrrry. 
't{evy 

paeHa cxopocrb
soJrFrn,t?

8. r{ro raKoe $asonaa cKopocrb,
rpynnoBa.q cKopocTb soru?

9. Hro Ha3brBaercr aHrepSepeuqrzefi
nolH?

10, flepao4 rcole6asufi npy)KaHHoro
MaflTHHKa paBeH Z, Maccy MarrHHKa
yBenr,rr{HrH s 4 paza. KaK usrvreHrzrcr rrep
xor'e6a:g'uit?

Boupocrr

l . 3nerrpoMafrrr,rrHat rprrpoAa c

(
IY
l-[^

rrlreJroMrreHus. ,4'6colrorHrrft
orpaxen[,re. Cnsrosolrr.

A OTHOCI,ITEJI

2. KorepeHTHocrb rr MoHoxpoMarlrr{
Bpenra v p.nvna Kof epeHTHocrr4.

cBeroBbrx BoJrH. Bpeueuu6a KofepeHTHocrb.

3. Toqxa yqacrByer B AByx B3auMHo

treprreHAlrKyJ].rpHbrx xore6aHzqx. Karca.g $rarypa
lluccaxy y(x) noryqaerc.q, eervl

- 2cosnt ,

= 4cos(rcf + n).

4. Cloxare rpa$uvecxu 4na
fapMoHr.rqecKr,rx OAHHaKOBO HanpaBneHHbrx

Kole6auul, y Koropblx rtacrorbl coorHocflTefl I(ax:

| :3, a aMrrnaTyAbr rcarc2 : 1. Ey4er na
xole6aHze fapMoHurreucnrvr? t{euy paBHa
r{acrora cJIo)KHoro rcole6anus,?

5, [ano HarrpaBneHrze cMelrleHr4r qacrr.nt.

KyAa qeuxercr BoJrHa (ueno, anpano)

/\/\
6. Hatucaru BoJrHoBoe ypaBHeHHe,

llo.scHurs ero cMbrcJr

7. Clrerqesne qacrrzrr cpeAbr s nrocrcofi
6eryrqefi seyxoaofi BoJrHe Bbrp{DKaercs

coorHorrJeHueu f = \*' cos(at - w). Hairru
cKopocrb cMerrleHuf, qac.rnrl B sroil BoJrHe,

8, Kax o6pasyerca cro.flqar sorHa?
Onncarl ed xaparcrepHrre oco6eHHocra.
Hanucau ypaBHeHHe cro.qqeft BoJrHbr.

9. Karc o6pasyrorcl 6pterms?

1 0. Hro Hut3rrBaercf, MexaHr,rqecKliM

p%oHaHcoM, pe3oHaHcHoft qacroroft ?

(
lv

1

Ix

peftrunr-xonrpo.nro J\b 3

llpuuqau frofireuca, 3arounr
rrfi uoKasareJrr4 npenoM reHufl..

oTpa)KeHr.rs I,I

flolnoe BHyrpegHee



3. Onru.rec:rafl. Intrnanyrn" O

KapTrrHbr oT AByX rCOrepeHTHbX UCTOqH

4. llolocrr panuoft ToJrrrllrHbr 14

5. llpocrpancrBeHHair

6. flpuuqzu fiofireuca
pacrpocrpaueHr.re cBera. [r(f paKrlrr

7. fiu$paxqzx @payHro(fepa or

8. [z1|parcqua (Dpayurofrepa ua

9. Ilousrze o ronorpaSzz.

.[ 0. EcrecrsenHrrfi u rroJurpr43oBaH

lpencrMneHzn. 3arou Eprocrepa.

11. flonxpzsarJkrfl upra 4nofiuov
nytr[. OnrIa.recra.s ocb Kpr.rcrirflna.

12. 3npygHeHr.rr B sneKrpoMafn

Inclepcftlr. MeroAsr ua6mo4euz s, Ar4cn

I 3. 3nexrpoHHas reopLrfl ALrc

14. llornorqertrre cBera. Ueera rer

BOfIPOCbI I/t TEMbI

1. B .rela pa3rr4rrrle

orc.rd'ra?

2. CSopvynupyfire rprzHur4n

3. C$oprr,rynrwpyine

rIr4Jrr,rErApa.

4. CQopuy,rrzpyfire
rrpocTpaHc'rBa vr BpeMeHrr cBr3aHbr c

5. B .rdNr 3aKrroqaerc-fl rrpr4Hrlt,tfl

6. B .r0M pasrr4qr4e MoJreKyJrrp

7. 3anwlr4Te ypaBHeHr4e BaH-
pearrblloro ra3a oT ra4ea_rrrHoro?

8, I{ro raKoe t[oBepxHocrHoe

9,, @a3osrre paBHoBecr4.rr vr

panHonecux Qas.
I l) . LIcnap eHu.e il KoHAeHcarIr{r.

11. Ypannenze Knanefi
cocrorrHr4.rr). TpofiHax roqKa.

y3r4yca.

pa3Hocrb xola. Pac.{er unrep(pepeuquonuofi

OTO HAKJIOHA.

P aguy c KorepeHTHo crtr.

. MeroA 3oH QDpeuenx. llp_arrlolzneffuoe
eJrs Ha KpyfJroM oTBepcTlrr4 r{ Ar{cKe.

Araunofr npruoft uenr4.

ofi 4ra$parquouno.ft perrerKe.

cner. flonxp vsarJr4s. fiprz orpax envrr4 lI

pru. O6uraronennrrft u Heo6rrxnonenutrfi
oHHbre rrpr43Mbr. 3ar<ou Malrcca.

Teopr4r4 Marcnenna. Ilopuanr*as. H aHoMaJrrHa.f,
V.

cBeTa.

crreKTp frorJronleHlils.

CAMO CTO.f, TETbHOIZ PAE OTbI

2 ceuecrp

(cPC)

MexAy I4[LIIbHbIMI4 I4 HeLIHepIIpIaJIbH6IMI4 CI4CTeMaMri

bHocrr4 farprre.f,.

Kat

reopeMy

3AKOHbI

refiHepa. Brr.rracrure MoMeHT uHeprJprr4 nr4cna,

coxpaHeHr4r B MexaH[Ke. Karze csoftcrna
N,II4 SAKOHANIZ?

bHocrtr 3ftsurrefiHa.?
HeTI'r qecKolo 14 TepMo,n;v HaMI4qecKOIO nreroAa?

Baamca AJrr peulJrbHolo ra3a. B .{ela orJrzqrre

HI4E )KLINKOCTU?

oBbre [epexoArr. (Dasrr BerrlecrBa. ycrosrur

ABIIEHI4E KI Kp r4cTaJrJrrr 3 auLrfl ..

Oasoea.fl Ar4arpaMMa (4zarpananra



1,2. Snenaeurrr Qnsz.recroft
HeparnHonecHbre crr creMhr. Bpeua

13. -flnneuafl repeHo ca. nu
Kos@Szqr4eHr rerrrronpoBoAHocrrz.
BI3KO crr4. [vrnawuuecKafr n Kr4HeM

.t 4. Ilepeutrerrure Br4.u6r

9ro .s:er.rercx uepofi 4eQopuaqzft ?
lL5. rlro raKoe noJrr4rporurrfi n
16. B qdvr cocrorrr crarpr
I 4. Kaxne rdareMaTaqecKr4e

BeKTopHhrx nonefi n Qzszr<e?
15. flepevucnzre xapaKrep

ollpelleJreHze.

16. Karcze rroJr.fl Ha3brBaror
3Hepr(lTaqecKprMl4 Xap aKTepkrcTuKaMr4

17. Kaxze BerrlecrBa Ha3hrBaror
18. {aftre onprcaHkre rpaHr4qHBrx

pasAeJra ([poBoAHr4K_BaKyyM)), (IIpo

1. SnenreHrrr cluslrvecxofi
oMr.rcczr. Pa6ora BbrxoAa gneKTponoB rz3

2. 3nerrprzuecr<rzfi ToK B ra3e.
r4oHrlBarlr4r.r.floreuqza-rruonusarJrav.y

3. HecanrocrofiTeJrbnbrfi rasosrrfi.
aMlepHar xapaKTepr4cTnKa ra3oBoro pa3

4. llnaslaa. llor+srze o rrJra3Me.
u ee upzrueHeHr4e. Br,rcororeuleparypna,

5. [nzxenve 3ap.f,xeunofi yacrrr
Xouna. Vcropzrelr4 3aprxeHH6rx gacrLrrr.

6. Ivuu Maruer,LrKon. Toqrca Kropra.
7. [zQ$eperulrzanbuoe

fJlepe.rnrlnure xapaKrepr4 crrrKr4

8. rCloNeur4e oAkrHaKoBo
nexropHoft Ar4afpaMMhr.

9. Bzenus. Cnoxeur,re
r<one6aHzft . @zryprr lIuccaxy.

10. Cuer<rp xone6anuft. llou.srue o
1 1. 3anzruzre BonHoBo e ypaBleaze kr

12. B qeu 3aKJrroqaerc_fl rrpr{Hr{Jw Juv r4wrwz LLP/ll-l\a
r-rpr4MeHruocrra? laftr e orrp eAenenue S as o

1 3. SQSexr lonnepa Ans 3ByKoBbrx
14. 3anzmzre 4zQ$epeHrlr4anbnoe

pro perle)Hr.re. Pesouanc y xone6areJrbHoM

Herr4Kr4. lloH.qrze o $nszvecr<oft Kr4Herr,rK:e.
carf?rv.

ax. Koe$SuqzeHr azft Sysrau. TeruoupoBoAHocrb.
BrsKocu (nnyrpennee rpeHze). KoeQ$uqueHr
qecKatr B.f,3KOCTb.

TOJIKOBaHkreBToporoH;.avaJraTepMo.qr,rHavtut<u?

Br r4cfroJr63yroT npu orrr4c aHuhr cKrurrrpHErx 14

Kr4 gJIeKTpOCTaTr4qecKoro rroJlr v 4a:irre hM

qprurBHrrMz? Kar<osa
zJIOBOIO nonx?

cBi.f,3E MelKAy CLrJrOBBrr{u ?r

puxal,r'n?
yclonzft AJr.rr gJreKTpr4qecKoro rroJr.f, Ha rpaHr4rle
AHr4K- Akr I Jr eKTp 14 K)), (Akr 3 Jr eKTp r4 K_Ar4 3 Jr eKTp 14 K).

3 ceuecrp

ttz. Snexrpaqecxzfi cnofi e BaKyyMe. 3ner<rpoHnaa

rleccbr Lronr43agv v pexou6zuaqzz.
vlolJvl3awIfl.

Calaocro.f,renrnrrfi rasonrrfi pa3ptrA. Bonrr-
BuAnr pa3pJ{AoB.

co3AaHr4s [Jra3Mbr. Hzsrorer4n eparyp*afl rrniBMa

B oJreKTprrqecKoM rr MarHr4TrJoM rroJrx. OSSercr

rt. Kpun ax HaMarHLl r{uBaHx,Ir.
ypaBHeH fapMoHr4qecKr4x xote6etuuit ,r ero perrreHr4e.

fapMoH ux none6aHvfi.
HaIIpaBJreHH (cKanrpHbrx) rapuouuqecKr{x nole6auzft . Meroa

B3AI{MHO neHAr{KynrpHrrx (ner<ropur,x) rapuouzqecKrzx

uz (Dypre.

pelreHr{e.

qufi rnEp4brx reJr. C@opuynupyil::e 3aKoEr fvra.

Pa6ora

cyleprro3r4ur4r4 BOJrH kr KaKoBa rpaHr4rla
ft v rpynnonoft crcopocrz.

. Vlrrpa- z zuQpasnyr<z.
ve r<one6anzfi n xo:re6arenrnona KoHType 14



15. 3S$eHr.ldonnepa Arr.f, oneKr

I 6. CeeronoArr. feoivrerpuqecKa-fl

Onru.recxv e r{HcrpyMeHTbI.

17. MHoronyuenax zHrep(pepeu

Zurep$epoMerpbr,

I8. Meroa soH OpeHerx. Cnzparr
1 9. Paeperrarllrlail cnoco6nocrr
21.0 . fIo nrrp:rr,awfl. cB era. EcrecrseH

)1.7. flolrlpusa\vs. cBera rlpll n
upz 4aofiHoM nyqerperouneuzpr. 06

tl2. Onrra-reoxa-s ocb

flonnprasaroprr Lr aHanrr3aropbr.

IIJIACT.I{HKI4.

23. Izlcr<yccrseunaa oflTplrrecKa.r

3$Serr @apa4ex.

,1.4. [ucnepcux cBera. 3arpy
Hopualnuar 14 aHoMaJrb luas. p.ncnep cvlr.

215, flpusrrraru-v.ecxuir. u gu

116. 3nenrpoHHar .qkrcnepcrlr cBera.

217. llornoueHr.re cBera. 3axon Byre

fIPI,IMEPHbIE TE

1. (Dr,rsuxa -- HayKa rro3HaHr{fl M

2. IlpocrpancrBo 14 npeur n (f
3. rlepHue Abrpbr so BceneHHofi.

4. YqesI,re l(.3. L[raonKoBcKoro.

5. MolenzpoBaHr4e rrpoqecca

pa3nLrqHbrx cpeAax.

6. KuneruKa rr repMoAr4HaMr{Ka

7. llopr4or u 6ecnopsAoK B M

8. 3rcuepnMeuTirJrbHbre

cBepH r,r3KI4X qacToT'.

9. Illaponzur MonHr{{ u e€ npz
10. Marnurr+oe rroJre 3enanpr.

11. Moffrras u ee nprapo4a.

12. 3rexrpu.recrBo B xnBbrx op

13. 3rerrpuuecrBo B arvroc$epe.
1 4. Jlasepuo-uHAyrlrpoBaHHbre

15. @[sz.recrue Mero.[br

16. llpr,rnenerue ynbrpa3ByKa B

Cnracor Moxer 6trrr suaq
nperroAaBaTeJreM.

pacrrr{peH. Terry pe$epara cryAeHTbr corJracyror

brx BoJrH. Ilkala oneKTpoMarH[THbrx BonH.

Ka KaK rrpoAeJrbHbrit ctrymft. nonnonofi orITtlKIr.

s.. Cuoco6u [onfreHr4f, KorepeHTHbx lyleil.

irecKlrx rzHcrpyMeHros. lloHrrr{e o ronorp a$nu.
uft z nonrpugoeaHHrrft ceer, CreueHb noJrflprrsarJlrv.

HLrLr u orpaxeHpru. 3arou Bprocrepa. llounpusaqux
v?

HHbII4 I{ HEOObIKHOBEHHbIII JIYIII{.

flonapoz4rr n [onsppr3arlkroHHbre [pr.r3MB,r.

Mamoca. llonyeomronrre v qerBeprbBoJrHcJBbre

aHLr3orporr4r. Ouruqecrat aKTI,rBHocrb BerqecrBir.

Hulfl. B gJreKTpOrvrarHZrnofi Teopr4rir Maxoeenril.

Abr H ao JrroA eHkrs. nuclJep cvlr.
Hbre crreKTpbr.

I{nera reJr 14 crreKTpbr rrorJrotqeHr,r.f,.

bI PEAEPATI,IBHbIX IIAE OT

IIpOCrpaHeHlrfl yaapuofi BoJrHbr rrpu B3pbrBax B

floruqecKr,rx IIpoIIeccoB.

OOIbIIIUX MoJIeKyJI.

I,Ir 9IeKTpOMaTHLITHOTO uons 3eulIa s o6racrz

II3MAX.

HAMUqECKI'IC BOJIHbI.

LI 3eMlsrpecenzft.
KOIIIII4.



Bonpocur rpoMexyroquofi
Boupocrr r

l. Mexauu.{ecr(oe ,4Br4}KeHr4e KaK rI
orcrrera. llpuuquu orHocr4TeJrrnocru I-al

2. MarcpuwrbFra{ ror{Ka (qacruqa),
Jlumeftnaa cKopocrb u manefinoe ycKopeH

3. TaHreuqpraJrbHoe r.r HopMaJrbHoe

KI,IHCMATU qE CKI4 MI,I II EJII4 qU HAMII.

4. llepnrrfi 3aKoH Hrrorona n
Flrroroira rl rroHflTr,re crrJrbr, Maccbr
U. npeAe,nbl efo [pI,IMeHI]MOcTr4.

5. Heunepqr4 aJrbHbre cr{creMbr
ycKopeHz e. Czlrr r4Heprlr4r{.

6. Cucrervra MaueptranbHbrx roqeK.
IIeHTpa L4llepr\Lru.

7, lloHsrue a6conrorno rBepAoro

8.'Ieopenaa [IrefiHepa.

9. Moueur cr4Jrbr. Mouenr r.iMrrvJr

Bp arrlaTeJrbHoro ABr4)r(eHrzr rBepAoro TeJra

10. fvpocrouu.{ecrufi e@Serr. C

1 1. 3arcou coxpaneHr{s.uvtnynbcau

12. 3axou coxpaHeHrzs MoMeHTa r{MrI

13, Pa6ora 14 gHeprrljr B MexanrzKe.

14, llonrrne czrroBoro norg. Cessl

I 5. 3axon coxpaHeHr4fl MexaHr.rqecrofi

I 6. KoncepBarrzBHr,re r.r HeKoHcepBarr.r

9r4CTeMbI.

77 . 3alavra MexaHr{Kr4 xrlr.urocrefi n

18. VpanHeuue 3finepa.

1 9. YpanneHr4e Hepa3pbrBHocrr.r. ypan

20 . Cun et ra ypaBHeHr,rfi rasogunauzx

TIOHf,TT4

u uMny

qufl IIo uTofaM ocBoeHl{fl AI{CqUlJrrrHbI
eHy rro ceruecrpy j\b 2

Mexarurna

itmas S opvr a .qBr,r )r(eH r,rs Marepr4r4. Cz creua
er. llpeo6pa3oBaHus falules. Pa4nyc-nemop.

t . P a4uy c Kpr.rBr.r3r{br rp aeKTopr,u4.

, flocryuareJrbHoe IBr4)KeHr4e rBep.uoro rena.

opeHr4s. Cessr Menq4y nuuefiusnrrr r4 yrnoBbrMr4

I{Heprlrzanbuofi cacreubr orcrrera. Bropoft 3aKoH
sca. YpanueHr4e .uBlr)KeHrz.rr. Tperzfi 3aKoH Hrrorona

A6comorsbre r.r orHocr4TenbHbre cKopocrr{ r{

vle^epr\vLr (qeHrp Macc). Teopeua o ABLr)r{eHVrz

Mouenr r.rHepqr{r4 TeJra.

Vpanueurze MoMeHToB. Ypanueuue
I4TeJIbHo HerloaBrrxHoft ocu,

HbIe ocl{.

ft saKoH Htroroua.

q KI4HETUqECKAJ{ I{ IIOTEHUI4AJIbHA'I.

rrorerilIrraJrbuofi eueprz eit m cuttofr .

epfuLr.

Hbre crrJIbI. KoucepnaurBHeLfl. Lr nuccunurLrB*afl

euue Eepuyllu.



1,.1 . Ifnpxy mr[zr cKopocrz. floreH
Xyxoncxoro.

212. Ilavnnapuuft ra ryp6ynentmrfi

213. TeqeHr,re B_f,sroft x[AKocrr4.

2.4 . llpunrJa rr o ruo cureJrbHo crr4
rrocroifiHcrBa cKopocrrr csera. II

25. JlopeuqeBo coKparrleHkre AnzHbr

26. P etsrnBr,rcrcxzfi zuuynrc. Bsaz

27 . Cr onxuoBeHr,re u pacna1

28. CoornolreHr4e MexAy uonnofi

II. OcHonu MoJreKy

1. flonsrlre rlllei]nbHoro ra3a.
Marcpocr<our{qecKr4 e rrapaMerprr cr4 creM

2. BuyrpeuHsr oHepfr{s rzAearrHoro
paBHOp aclpeAeJreHr.r_f, sHepfkrrr.

3. .{anneuze raga c roqKr4 3peHr4.s

ypaBHeHr4e Mo JreKyJlL[pHo _Kr4 Herzqecxofi

4. Vpanneur4e cocrorHr.rt

5 . -fiunawuqecKr4 e lr crarprcrvr
zccue4<xaHr4r cr4creMbr. flonsryre o

6. Oasosoe [pocrpancrno. Oasosaq
ycpeAHeHr,re.

7. Pacnpe4eneur4e MaKceerra. C

8, Baporuerpr4qecKair (f opnayna.

9, Pacnpe4eJreHlre Marcserra -
10 Ypannenze Ban-4ep-Baalrca.

I 1. Memcra6zluroe cocro.f,Hrae.

I 2. BuyrpenHfls oneprr4r peirrrbHoro

13. 3Q$ercr [Noynx - Toiucoua. CNz

1 4. Xapaxr eprrc.rarKa )Kr4AKoro

1 5. flonepxHocrHoe HarsxeHr,re . Cul
(Doprrayna Ilant:mlca. Crraaqzsan ne a Kan flBIIEIIHfl,.

bnoe rr Br4xpeBoe ABvxeHrrfl" Teoperrra

hI TeqeHl{.f,.

na llyaseftnx.

a. Polr cKopocrrr cBera. flocrynar
JIopeHqa.

3aMeAJreHr.re BpeMeHrr.

3b Maccbr 14 sHeprvu.

{e$exr Macc. 3Heprzx cBrr3r4.

przefi Lr t4MrryJrbcoM qacrrlrlbr.

ft Qzszlcrl rr repMoAr.rHaMr{Krr

nrpHo-Kr4HeTr4qecKoe TonKoBalHr{e TeMnepaTypbr.

llucno creuenefi cno6o4rr. 3ar<ou

ynrpuo-KraHerr{qecKo fi t eopuu. Ocnoeuoe

ra:a (ypanuenze Knanefipoua __ Men4eleena).

3aKoHoMepHocrrr n (pzszrce. Crarucrnqecxzft Mero.{
u pacnpeAerreHvrs..

.rr<a, 
@ason as n'rcirKa. CrarvcrprqecKoe

cKopocTr{ MOneKyJr.

ne Eonrquana.

pMbr peaJrbHbx fa3oB.

qecKoe cocro_flHr,Ie.

kre fa3oB t4 troJrrreHr4e rrr43Kr4x TeMrrepaTyp.

zs. EnuNnuft nopx4ox.

Bo3HLrKarorlvre Ha rpunofi [oBepxHocrrr ixr4AKocrr4.



1 t5. KpucralJrr{qecKafl peurerxa, [an
rBepAbrx rel. 3aron fyra.

11l. Oasrr BeurecrBa, Llcnapeuue u
Ar4afpaMMa.

1[]. llongrrze croJrKHoBeuu.s, V

I !). llprarlerbHoe paccrorHr,re.

oBoooAHOfO IIpOoefa.

2(1. flnneuue repeHoca - arzft(fysur.

27. flercuue repeHoca - TerrJroupo

22)". flsrcHue rrepeHoca - Bs3Kocrb.

23 . Ocnonubre repMo.4r4HaMr.rqecKr{e

Vpanne,uue nepBoro Haqana repMoArzHaM

24. 3asucuMocrb rerrnoeMro crvr vr

coBeprxaeMa.rr f a3 oM rrpr4 t43orrpoqeccax.

25 . Alua6am.{ecrrzfi upouecc.

26. O6paruMbre rr neo6paruubre npo

27.Iluxl KapHr: ra ero KIII 4na

28. llpunqnn 4eficrnur rerrJroBoro

29. 3Hrponus. 3axou Bo3pacraHrzfl

30. Cratzcru.recKraft nec (reprraogun
TOJrKOBeHr4e BTOpOTO HAqaJTA TepMoAr.rHaM

Bonpocu n

III. 3.rre

1, 3axon KynoHa. HanpaxeuHocrb
gJreKTpocrarrzrrecKoro noJrs. llpuuqun cyn

2. lloror< Harrpx>xeHHocru. Teopelra

3. llpnrraeueHlre reopeurr faycca

4, P a6 ot a crzn gJreKTpocrar[r{ecKoro

3JreKTpO CTaTr,rqecKof o floJrf, .

5. Iloreuquar, PasHocrb rroreHrlr.raJr

SneKTpOiOTaTI4rIeCKOtO fIOJIg,

6. Cno6o4nbre r{ cB.g3aHHbre 3apsAbr

SIeKTpOHHas. v opveHTarlr4oHHa{ rroJrfl

rqut

H safl.

bHofo ta3a.

rareJrr I4 xoJIo.III,IJmuoft uaurv tlrr.

TW.

rrllecKa{ BeposrHocrr). CrarucrH qecKoe

K3aMeHy no ceMecrpy J\b

qECTBO II MAIHETH3M

eKTpocrarrrr{ecKoro rroJrr. .flongrue
plo3rzrlrau oneKTp[qecrux noleft .

ay cca.4Jr.fl sneKTpOCTaTr4qeCKOf O rroJrfl B BaKyyMe.

pacrlera uoleft.

om. Ilzpry rrflr\us. Harrp{)KeHHocrrr

Ceqgr Me)r(Ay rroreHrlr,rairoM r{ Halpnr(eHHo crbro

BelrlecrBe. Tunrr,4u3JreKTpr4Ko B. Wounax,



7 . flonxpusoeannoct. [z
or reMleparyphr.

8. Teopenaa faycca An_f, eJreKrpr4
cMerrleHze. [r.renexrpuqecKa.a rrpoHt4

nr4sneKTpr4Ke.

9. fpanzuubre ycroBr.r fl 4.nn
4zsne.rtpzr ".

.'

10. PacnpeAeneulre 3ap.flIoB B n
rrpoBo,qHr4Ka. 3nexrpocrarlr.recKa-f,

1 1. 3nercrpoeMKocrb yeAr4neHHor.o

I 2. 3neprzr 3ap_fl)KeHHhrx

KoHAerrcaropa. 3neprur gneKTpr4qecKoro

NOJUI,

I .3 . Xaparrepr4crr4 Kr4

rroTeHrlrraJloB, gJreKTpoABrDKyrrIa, cuna,

1,1. KnaccuqecKar{ sneKTpoHHa-,r

IHeAOCTaTOqHOCTb.

1 ji. Bmol 3aKorroB Oua z [Noyna _

1(i. Zouusaqr4r MoneKyn v aroMoB,
I,IOHn3aIIlIfl.

I ?'. Hecauocro.filemnHft H

18. lloHsrze o rrJra3Me. Cnoco6rr
l{e6aen cxzft paguy c sKpaHr4poB aHnl,

I 9. HprgxoteMrreparyp :aas. ilna3Ma vr

2 0. BrrcoxoreMrrepaT yp*an rrJra3Ma.

TepMo.[AepHoro crrHTe3a.

21, 3aroH Arvrnepa. Marnrarna-f,
nolr.. llpzuqan cyleplo3t4 rlr{r4 MarHr4T

22, Marnuruoe rroJre npruomzneft

23 . I]upxy nq r{ rr BeKropa uaruraurofi
A.rrr4HHo|o co JreHor{Aa 14 TOpOLrAa.

24. MarnurHoe B3ar4Mo4eficrnrae roro

25 . VInnapnaHTHocrr gfleKTpr{qecKoro

afHerrr3M KaK peJurrrrsr4crcxzft s$Ser<r.

B O Crrpt4 14 MqLr B O CTb E elrle cTB a n e e 3 aBVrOr4M O CT6

rofo rroJr.a B Ar,rgneKTpuxe. Olempr4qecKoe
)crb cpeAbr. HanpxxenHo0Tb SneKTpuqecKoro rroJu rr

fo rroJr.a B Ar,rgneKTpuxe. OlempuqecKoe

)BOAHI4Ka, cvcTeMBI rrpoBoAH?IKOB Lt KOHAeHCpTopa.

r rrpoBoAHr4Ka, clrcTeMbl [poEoAHrrKoB 14

ry. O6relaHar rrJrornocrrt sHeprr4u orreKTpr4qpcKoro

rnrrft ra3oB6re pa3p.f,Abr.

LIs nJra3Mbr. Ksa3zHefiTpiurbnocrb [na3Mbr.
HAfl.TIACTOTA.

rrpr4MeHeHHe,

o cyqe cTBn eEr4fl y np aBJr.f, eMo ro

r{ KpyroBoro ToKoB.

HAyKrIr.M. 3axou noJrHoro rora. MaruHTHOe

w enlrRr4r\a cr{Jrbl TOKa _ aMrlep.

ol"'

pr4a. EzxpeBoe fioJre ABr.rx(yuer ocfl 3apflAa.



2. 6 . .[uuxeHr4 e 3 aprxeHHhrx

117. 3Qfrexr Xonna. llpraHqrzn 4efi

il8. Ilorurze MarHr4Tgofo MoMeHTa

2\9.Muxpo- ri MaKporonz. Monexy

3i0. 3ar<ou rroJrHoro roKa.uJrr MarH
uon{. MarHurrnas. ilpoHr,rrlaeMocrb

31. fpanr,r.nrsre ycJroBr4rr Aff

3 2. T um.;r Maf r,rerrurKon. Kpzn a-a

33. Ourn Qapagen. Marnnrsufi
oneKrpoMarnrzrnofi r,rHlyKrlr.u4. llpanzlo

34. CarvrcunAyrrlLrr 14 F3a
Torz pa:u brna:atrs. r{ 3 aMbrxaHlrr.

35. SHeprux Marurrruoro rroJr.f,.

1, Ceo6o4nbre pr BErHylKAeHHbre

IlIx xapaKTepr4cTr,rKr4.

',1.. Sneprux fapMoHnqecKzx MexaH
aHrapMoHr4qecKoM 0 crlr4nnrTope.

ii. CnoNenze clnurnaKoBo

zl..CnoNeur4e B3arrMHo rreprreHAr,rKy

.lluccaxy.

5i. 3aryxarorll?re MexaHrrqecKze

rorapu (puuqecKzfi /lteKpeMeHT sarryaltrfr

6i. BuHyN4eHHbre Mexarrr4rrecKr4e

MexaHlz qecrzx rorebaHzsx.

J . Mexanuqecrzfi pesouanc. pe:o
ErbrHyxAarorqeff cunnr rr cKopocrr.r [pr{ M

8. MexaHzgu o6pa^ronan ils. Mexallr
rtoflepeqHbre BoJrHbr. BonHonoe ypaBHeH

xapaKTepr{cTvrKr4.

, 9 .' Q azonas cKopocrb Lr [r4cnepcLrfl

10. Ilousrze o KorepeHTHocrr4. Ilr4tr BoJIH. Cro.fl.rze noJrHbI.

B 9[eKTpr4qecKIIX LI MaIHI4T,HbX fioJr.f,x.

rroJrr Ha rpaHr.rqe pa3AeJrur IByx cpeA.

H.rrlBanvrfl.. Toqxa Kropu.,{orrneurr.

x. 3[C r{HIyKrIr4t4. Ouronnoft 3aKoH
HrIa.

x. I4u gyxtuBHo crr 14 B3 ar4MH a.tr 14 HAyKTTTBH o crB.

Hafi fIJroTHocTb SHeprurv MATHI4THOIO I]OJI-f,.

IV. ore6annq r.r BoJrHbr

rapMoHtl qecxrax rone6 mvft . Bneuus.

brx rapM o Hr,rqe cKr,rx r<o tre 6 aur,rfi . (D r,rryprr

. r{acrora, roe(f $zqzreHT 3ar)D(aHrr.fl,

r4qecK[x none6anzfi.

zs. AMurra ry [a 14 (f asa npu

bre Kpr{Bbre. CoornolreHr.rr MexAy (pa":anaz

rrecKoM pe3oHaHce.

x BoJrH n ynpyroft cpeAe. llpo4olrurre u
u ero pemeHue. fapuour4qecKze BoJrHbr rr rx

Boruosofi rraKer r{ rpylrroBar cKopocrb.

BbrHyxAeHHbfx



11. Kone6arenumrfi xonryp. f
xapaK.Tepr,rcTprKt4.

rl 2. 3aryxarorrlkre sJreKrpoMarHHTH
rorap n$wz.recxzfi AeKpeMeHT 3aryxaur4
xone6arenrHoro KoHTypa.

13. BrrnyN4eHHbre

oneKTpoMarHr{Tuhrx none6anzfi .

14. Qapa1eeBcKa, r,r MaKcBeJrJro
Tox cuerqeuux.

15. Czcrerraa ypaBuenr4fi Maxcser

115. BonHosoe ypaBHeHr4e Ary
p acnp cl cTp aneldvr s. 3 rreKTp oM af Hpr THBrx

1 i/. Ocuonnrre cnoftcrea oJreKTpoMa
sJreKTpr0MofHr4THbrx BoJrH. Bexrop flo

L 3nexrpoMafHrrrneur [pr4poAa c
rrpenoMnenz.q. A6coffornrrfi z
oTpaxe:Hr4 e. Ceeronoarr.

2. Korepenruocrb rr MoHo
Elpervrx v. AItLrHaKorepeHTHocrLr.

3, OnrzqecKar AJrr4Ha nyrrr. Onru
KapTaHI'I OT AB)D( KOI,opOHTH6D( r.ICTO9Hr4KO

4. Ilonocrr pannoft Tonrrlr{Hbr 14

5. IpocrpaucrBeHHajr Ko

-6. Ilpr.ruqzn fioftrenca O
pacrpocrpaHeHre cBera. {u Qparqza

7. luSpaxqzr Opaynro$epa or

8. flu$parcqux @paynroSepa na o

9. floHsrze o ronorpa$zn.

I 0. Ecrecrneuntrft 14 rroJrrprr3onanurrfi
[peJroMJrr:Hzz. 3ar<on Eprocrepa.

11. .llonapu3arlr4.rr npz 4eoftnorr,r n

Iy.,tu. On,rzqecKa-f, ocb Kpr4cranna. flor
12. 3npygneHzrr B oneKrpoMafH

rlrzcnepcr{rz. MeroArr na6nroAen ns. n,lrc;trcpcu

I4e gneKTpoMarHzrHble rcone6auz.s z r4x

KoJle6arrzq 9nc.n^-o y^^,L,1,------^---

THoro rroJrr v ero perxeHze. Cropocrr
B CpeAax.

ITHIIX BoJrH. 3neprux rI rroroK gueprrar4
ra. trIuuynrc 3neKTpoMarurrzrHofo rroJr{.

. Onrnrca

flpznqzn fioftresca. 3anonn
rrfi uoragarelrlr fipenoM rrenvrs..

oTpaxeHr4{ 14

LlonHoe BHyrpeHHee

cBeroBbx BotrH. BperrreHnda KorepeuTHoglrb.

HAKJIOHA.

. P aguy c KorepeHTHocrr{.

. Mero4 3oH (Dpeuela. Ilpruorzuejfinoe
Ha KpyfnoM OTBepcTr4r4.a Ar4CKe.

4rzuuofi npanaoft ilIenil"

puoft az$parqzounofi pemerxe.
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fanxuH, H. C. flponolreBa; Bna.qurra

I4sgaune na Ap. HOCVTEJIE:

cBeTa.
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an
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(MOAr/JrE

E OEE CTTEqEHrIE ltur cur4rrJrr4 Hhr

Jlrlxqzounrr e ay ALrr opLl4 o cHarrleHbr 14 (Iry MapKepa nnutvrena), eKpaHoM AJrx
I 
npoeKIIlIOHHbx cr.rcT'eM, npoeKTopoM 14 r
ra6opalopubrx 3arrfltfr{ft, ocuarqenHajr co

rou (B-3, 422-3,425-3). Ay1uroput pnn
------, vYr:wq!

o6te4rzueuHhrMr4 B troKaJrbHyro B

eHHhrMtr [epcoHanbHhlMr4 Kor\4[broTepaM]r,
ylo cerr 14 yKoMrrneKToBaHHbIMn neo6xo.ul4MbrM

cr4cTeMHbrM 14 npLrKna!.HbrM npofpaMMHbrM rreqeHveM (41 9 -3). Jla6oparop lrw MexalnKkr uMoneKyrrnpHofi (puszrru(42g,429), ueruzrvra(42 5,426), onrutru(422,424).

ffporpa,uua cocraBJrena B il c rpe6onaHvrflMa (DfOC BO c yqeroMpeKoMenAarluit no HarrpaBrreH urc 12.03 .05. afl- T exEvrKa r4 na3 eIlHbIe TexHonotl{r4)) ))

Pa6ovyrc rporpaMMy cocraBvJr



llporpanaua

flpor,oron J\b /

3ane4yrgrqraft xa$ eapofi

Pa6oq:a.s nporpaMMa paccMorpeHa r,r

Hanpa

flporc
llp e4c, e4areJrb KoMr4 c cr4 14

Pa6o.ras nporpaMMa o4o6peua na
flporo.ron 3ace 2Larru s. rca$ e4prr JrJb

3ane4yrorqnfi rca(beapoft

Fa6oqar [porpaMMa o4o6pena Ha
llpororion 3ace1aHr4fi. xa$ e4prr No
liane4yroqufi ra$e21 poft

Pa6oqa:r [porpaMMa o4o6pena na
flpororor 3ace1alnsr. r<a(pe4prr jVo

3 an e4yrorqzfi r<a$ e4p oft

Pa6o'larfi rrporpaMMa o4o6peua ua

Pa6o.ra{ [porpaMMa o4o6pena ua
flporoxon sace4alars.r<a(pe4pu J\b
ane4yrcrqzft xa$e4poft

Pa6oqar [porpaMMa o4o6peua ua
flporoxon saceAalr4fl xa$e4prr JVI

3ane4yroqvft xa(beapofi

f{porox,Jn 3acenalarfl ra(pe4prr J\b--
3 ane4yrorqzft xa(p egpofi_

paccMorpeua z o4o6peua 3ace4aHprr4rcaoe4pu<O6rUasvlpr{KnaAnasq|n3prKil>

or &9,08, I I

rra 3aceraHZra yue6uo-MeroAr,qecroft roprraccz z
Lr Jla3epHbre

fo.4a

JII4CT II YTBEPxtNE}dVI'I
PABOqEIZ ilPOTP Ar4 CrltrrrJrr4 Hhr (MOAyJrfl )

rrft ro4
foAa


