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Ue.nsuu

cneur4anr4cra HayuHoft
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AocrrrxeHIrra s'rofi J-teJIl.I.

lJuct\uunn:rra

npofleccuonalruoit

[epBOM H BTOpOM C:eMe

l4syueuue ,qr4crlunn

lrrormHofi Svsrar<rz a rar<

fJ[nn ycneruuorcr

pa:l,qe.[br sr,rcrrterl MareM

EIIU fl AI4 C I JI4trJfl {Hbr 
"

wfl- rrrcrlr4nnrrHbr <@zsvKD .flBJrrre'rcfl oSecneqeHue 6yr,y

szsrauecxoft 6i*ofi, Ha rcoTopoii B errclnteft rexnn.recrofr m
as u clleuuaJrbHafl. rroAroroBKa. IToc.rre40BareJrbHoe ruyuenze rpu
.LecKafi Meroil MbrlirJrennr{, $nsuue<;rcyro lrHT)/rrqnrc,
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Hayr{Hofo MbIIrIIteHI4f, ' Il 
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errKr4 norpeuruo crefi u:,naepeuufi .
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3r4Kil) orHoctrrcfl K 6asclnoii .cinacrvr 6nora 8.1 ocHo

oBarernHoft rttr)orpaMMbr. I4:yu,eHu(] Ar.rcqHrrrrraHr,r npoxoArrT

npeAnonaraer Haru\rrle y cry,AeHToB npor{Hux da:lonslx 3HaH

$yHAaMeHTaJrr, [rbrx sttanufr . Iro MI].TeM€ITHKe.
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[rr4e urupoKo13 slaauro-uarea{arlztqecK0e oopalonanue,

HOBbIe rexHI,IqecKI4e Hanpa.BneHlt4fl, y0ilemHo paooTaTb 13 HI{x,
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5.

TeMaru.recxuii nran AlrcuurlJr I{HLI

l[. Mexauurca

1. BEelenue.llpe
SKCil epr,rMeHT, TeOpUfl 

"

KI BTIUflHVE TEXHI,IF.I{ HA

el S us uxu. MeloArt $u:u.recxoro zcc.IleAo BatHrrfl : ort bIT, rI4rI ore3 a

ueiiruue srarrbr I{cropx4l{ $u:,raxu:" Polr $usnKLI B p€l3tlI4T'I{I4 rextl
e Susuru. Ponr (prasnl(H B craHOBJreHI{I,t.IlH}I(eHepa. Csssr

Qxsrzr<ra c Apyrr4Mzt HayK Ycnexn coB:peMeHHofi (pu:lnrlr.

2. Hexolonble cBe g5u. Ponr MareMatHKI4 B Ir3yr:teHuu fiiusut<u. @yu

ll ux [poPl3nogur're. tr4 rpr4poBaHue. O cltrrcre npou:lBoAtsofi x I4HTerpana B [pI'IJIo]KeHI4l{

$.aau.recxnnr ::a4auana, 3 er{Tbr BeKTopuoft anre6pbl: orlp eAeneI{I4e BoKlopa, cJIo}KeHLIe

BeKTOpOB, yMHOII(eHI4e p on, 4a Q S ep eHuI{pc,BaHI4 e B eKropublx BeJItr4tIIrH.

l[rE rp Q epeurlr4arlbHble eHr4fl.. 3reueu'rapHbIe cBeAe Hr4fl t43 TgopI{I4 BeposrHo crl4.

3. Kuneuaru )KeHprJr. Knn err,rarura .K:aK pasAeJI MexaHu KIa.

M[ex.auH.IecKOe,qrluxe r{:aK rlp o cre fiwit.s" $ oprvr a ABIr xeHlztt 1.71ur epuvt. Marep,u ls6Haq rorl
ra. Muep{uaJrbnbre cr4creMbl orcr{era. Pa4nyc-nerrop. llprluuun(uacruqa). Cltcrervta orc

orHockITe.flslrocrpl I'aru . Tpaercroput. Paguyc KpHBI43Hb.t rpaft{Topl4n. Iluue:irsa.rl cKo

rurnrefinoe ycxopenne. T reHur4aJlbHoe pI HopManbHoe ycKopentllx. Certsr Men([)i mtsefrH

yI"JI ClBbrMr4 KI,IHeMA"TUTIeC r,rMH BeJII{qLrHaMu. floctynare.rlbH(le ABI/t}I(eHI'{e rBep.I1ol'o lelra'

4.Ilu:c'atwuxtt bHoto .,fluuatnruxa KaI{: pa3AeJ] MexaHI{Ku. [lepnndi

3aI(0H Hsroroga H norl e nHepqnanrsoil cucreMrl orcqera. Bropofr 3iaKoH Hsr'croua n

IIOHjilTI{e CHJIbI, M?ICCF,I 14 Mny.flbca. Vpanueuue I:BI4xeHpLfl. lfperrrit 3aKoH Hrrctosa u n

ero n]pprMeHI{]MOClln. aJlbHbre cl4creMbl,orcqe't&. A.bcoruorublo Ir orHoclareJlbHble

cKopocrb H y0KolleHue. r{Jrbl I4uepuuu. llenrpo|etxnax cutt;,a. Ou;xa Kopuoluc'a' Cucreua

Marepl{anbnrrx rcr,uex, { HHepr{upr (qenrp uacc). Teopeva o ,48I4}I(eHI'II4 I{eHTpa I{HepIIH

14}KEH rera. flons'rue a6eonrorHofo rBepAoro rena.

Mouenr oI{JILI. Moiueur Mlynbca. Monlenr I4HepIIHH.'f eo pevra lllrefi nepa. Ypanneuue

MOMEHTOB (CI]'I3E, M r{Mrrynbca c MrlMeHTotr,t c alm). )/paene une BpalrlarenbHofo

/IBT4XeHIU TBepAclr,o o'fHocl4TenbHo l{erloAetnxtHofi ocz . Kuneu4qecKat SHepfI4 g

rera. f upocKolll4qecKlrfi eS cp exr, Ceo6oAHl'lte ocu'Bpa{qarcueroc.fl T E}epAo

6. 3aronrt ;1. 3uauenze 14 coAep)KaHI,Ie 3iaKoHoB ooxpaHeunfl' B llfexaHuKe.

c0x paHeHI,Is I{MrIynbca. Ar{opoAH o crb rlpo crp arlcrBa. ll ealcrun'uo e ABHxceHI'Ie. 3 aron

COXI)AHCHI,I,g MOMEI]ITA yJlbc a. IrI: orp ouu.a rrp o crpal{crea., P a6 clra, 3llepf Irfl , M clrdHocrb.

Cnrrsn MeiKAy nor'ell fi sueprnefi u culofi. llousrue clrJlollofo uor,s. Koucepnarunrr

HeKOHQepBaTkIBHr,le cl4JI . 3arcoH coxpaHe)HlI{ oHepu.IH B MexaHI4Ke. OpluopogH:o(lrb BpeMeI{

IIIITI{BHAfl ClICTCMbI.KcrHcepear LrBHafl. H trtI

7. 3reueur r4 ra3o3. O6utne onoficrna xcll4ltocreft I{ ra3oB.

V'pasHenue ABux(eHI4j[ B pve 3ftnepa. lfone cropocr:efi, )tunrrtl;, ra rpy6nu ro:ra.. Ypanuenu

[IepiilpF,IBHOCTH. y rae E epHynnu. C licreu a yp aBrIeH! rfi' r as a rt'-:naMvrKu. IJ.n gxo ctr'
Teqesue ssglcofi xLrAK @opr,ayra llyasefina Jlavnuapuufi u ryp6yleurnrtii pellil'IMbt

e14



8.3

10,

n,ep-Baanbca.

reqeHufl " I-{rzpxynrqun c

xurtKocrttx n ra:ax. Teo

opoc'rq. lloresqnalbHoe I,I BID(peBoe A1lalKeHla{' ,{nraxrlure tel n

rua Xyxoncror,o.

b grH o cI4Te JItELcrI,I. flp tnrqu n o rH o cI4T'e JIb rI o cru

3ftsunefrua. Porl ttKO c Bera. llocrylar rlocro;lHorBa cKopocrl'I ctsera. fI pe'o6pasonau

Jlopeuqa. IlopeHqeeo co alIeHI4e AJII{HI,I I{ 3 aMeAneHlz e BpeMe)Hn' P elsrunuc'rcrufi I4Mny.[

13: aurr,to cs.s3b ivlac cbl I{ ruu. fleQexr r{acc. 3.ueprux cBtl3u. CoourorueHl{e Mr]x1y non

oueprnefi H I,IMnyJIbcoM

I\{EXAH14KII.

agTrrrlbr. f p anurla [pI,IN{eHHMo cTI4 KJIa.c (:uqecxofi (Hrrcron o n Crcofi )

il B[,r MoJIeKyl rpuofi rpu:unu u rel]MoAI{HaMrrKIn

9. IvLorercy:ttfltrrHo:K eaJIbHOlt'o 0cnonsrre IIoJI ot(el{I4s

M O JIEKVJI'IPHO -ITHII.ETI,I ft :reopnn BelrtecrBa. .Mnxpo- 14 MaKpoco cr(rflHktfl cucreMbl.

MarcpocrcoullqecKue MeTpbr. Ilouqrn e lr4e aJrbH oug f a33. MO.UeryltpH o -KrrH eTl4rrecKo e

T0Jrl(OBaHI4e TeMl:lepaTy . Hucro creues.eii ceo6o.4lt Mone,l(ynbl, Bnyt'penurt 3Heprvt

Ir.[eaJrbHof o I'a3a. J'aKo]I

TorilKr,r 3peHLIrI MOJteKyns

trpeAerleHl{t gHepftlu rlo crerlgutna cno6o.4u' Jfaueuue
Krrnerlrqecrofi reopult. O cs on n oe ylp aBHeI{I4 e Mo JreKy,II.t{pHo -

Kr4l{erPlqecnofi reoPulz.

MeH.uereeeal) .

paBE.eHr,re cocTo"f,Hr4s prAeajrblf or.o fa3a (ypannenrae KranefipoHa --

IITbI KJI . ilunat;'rvt'IeoKl4 e vl cr ar r4arvtlecK ne

3ax:oHoMepHOCTI4 B QI,l e. Craru cr u'aec'Kuia M ero.4 HconeAoBaHlat cuoreM. @ as oeoe

rrpocrpaHcrno, Q a:ronan .lxa, 
S as oe as a:'refrxa. llonsTra e o $yHlcquu pacnpeAeJreHl'rfl 

"

Crarucrlr.recKoe ycpe ne. P acupeAeJl eHI,Ie lvlaxcBeiua (p ac;rqregeleHl.Ie MO JI eKyn [o

aOcoruorurnvl 3ga.r{eH.afl crcopocru). Cpeluue cl(opoc:rl4 MOJIeKyJI. Eaprorrnerpuqecras Sopiu

F acupe4erenue [loru,qvl Ha. ItacupeAenetsl4e Maxceerna - Eolrrluasa.

Cn,nbl Me)I(MoJIeKynfpHoro nsauv:r:4efi QTBus" B ra3ax" )rpa'nnenue:

pearbHofo rasa Meracra6ulnnr,re coc'rosHux. Kpnruuecnoe

gHepru{ peanbHofo ra:a. S$cpexr,{xoyrl{ - floucosa.. cxtraNesue

11. P 6Ie: ftt3

coo'rotHl{e. I}n:yrpeuu.a

14 rronrreHHe FIH3I(flX

12. Csafa XapaxrepucrlrKtl )KI,IAKolo cocrofl HI4.fl . Crpoellue

linuNunft nop:rAol:. IIo xH o crH o e HaTJIXeHI{e, Cutlt t, Bo 3 HI'I.KaIotuI4e na Kpusrrfi IroBepxH

xr{/{Kocrl4. {l opltyla naca. ycnoBu.fl paBuoBeauflrra rpaHIzIIe AByx:

bIE 
'IBJIEHI4',

cpeA. I(paenofi Y

Civraqfl eauue:. .Kauullg

13. Ceofi x TeJr. Arr,rop s ume r4 Kpr4 C.raJr Jrrrr4ect:He rela. Kpucla;IJll4rrecKat

perurerKa.,{alr'urii no

KpIzrcraJIJIaX. xtz,Arcrze

rc, Vnpyrar u llJIacrlrqecxalr 4ed[opMaldul4. l3axon fyca'

14. @aso Bble . @asu BeurecrBa" Vcroslall paBHoBeo

$a:r. IrtrcuapeHlde I{ flrasrerHI4e pr Kplrcrarln v3ar\ufl . YpanueHI'I e JKI anefi pou a

co crotll{Ht).'Ipoihuax rorrK-a'Ifttay:nyca. 'Oagona.s Ma (AHafpaMMa

r5.3 rcHoeeHufi. llorrsrue o'ToJIKHoBenua. VuPYro<:

rracrrru. cpegnax [IruHac'roJIKHoBeHux. llpraqel Froe paccro,gHl{e " Pacce.suue

14CTAJIJIbI.

upo6era. llpuHqlzn bHOfO paBHOBerlI4fl.

cno6oguoro

ag

J7A,

ilH-

rr Heyrpy



18.

cyileprlo3I{IIUII

22.

16.9sgusurel lr. Ilonrarile o $il:uuecr:oft nvinerlzre, Ilepanuonec

cuqfeMbl Bpr:nulr Pela. u. fisileuus rI epeHo ca. findl Sy: nx. I{ o e cp $u qxeur 4zr$ (iy 3ur4'

Terr.uonponoAnoc't'n. K ur4eHT rellnoilpoBollHocru' Br grocrl (nuyrpeuuee rpeHl{e)'

l{oo(| SuqueHr Bfl llltocrl4 A r{HaMn.recKag a KI4He}iIarI4tIecKais Bg3K o crb'

17. llgpqs,e rilt'I ru. Crarucruqecxuii I4 TepMoA?lHaMuqeclfl{ft trlero

Tepuo4u aau vr resxafl' cu a. TepnloArzIIaMI4r{eoKI'Ifr n po q ecc. (J' cHoeH rre rep MoAHHaMI4

r-roHflTl{fl : BHyrpe}I}IfltI 3 p rult, pa6ora, T sIUIora. @opn'tylupoBK r{ rlepnoro Hallura

{lEe flepBoro HaLIana repMoAllHaMuxIa. Tenloeurocrr' 3anucrana

r:eriloeunocTl{ I{.n,eaJIr,H ra3a or BI4Aa lrpoqecca. (Doprr'ty.ma Mafiepa'Pa6ola, ooBepiliaeM

|a30M IIpa Ll3o.ilp0{ec 3stalnnus (re ulon al rpynrrlua). A4ua6 aru"tecrzil rpoqecc'

T'ennoeltxocrb rrie PA bIX

Kzt. Panucleecur'Ie I'I HepatsHoBeoHble coorogHl'Ig

cuo'reMbt O6parrlnrue a ueo6paruubre npoqeccr,I. Kpyrono fi npoqecc (uuxn)' @'oplrlylllpct

BTOporo Harriilla repMo FraMr{nu. I_{raxl l(apuo u ero KII,{ Ans l4Aeanl,noro ras€1. T'enn

n,BI4raTenI4 I4 XO JI0AI{JIb MirrurrHbr. Marcuualrsuft JKlIld re urroBor0 ABI4raTe.rs. Surpo

Crarucruqecxafi nec ( pNron,rrHaMr4rrecK a{ B epOsTH 0 c:rt). 3 aron: Bo3pacTaHI4tI 3 HTpOIII4I4.

CrauacrnqeoKoe loJI HI4e BTOporo Ha.qaJIa re)pMoAla HAM AKv{.

III. 3;rercr'puqecrBo I{ n{arHeruslt{

19. 3leven-lbl r:e r4vIronfl. Cxalxpuue I{ BeKTcrpHbIe nc)ru{ n (puslme' fpa4ueur

onrrJlflpHofo uomr.,{u HTII,I{ BeKToprtoro rloJlfl' Itor:op .BeKTopuoro TIOJIfl' Orteparop

I'auuJlbrous (r)ileParoP ua6na>). Oneparop llanleLca (<lanna'cuali>)' Hexoroplte

r4H:',XerpaJlbHble Toclp eM

20, Hq1 :{ecKor-Q rlonS-11a4Kyylgg' 3nexrpuuecr nfi 3ap fl'n'

Teplv{OAI4I{aMUxU' Y

Ccl xpaHeune fi I{ H}B aPI'l

3rreKTpocTaT'I4 qecx:oro

3 JTeKTpocTarl{qeoI(oro

rroJrfl . floreur{ual. Fas

S.r.teKTpOCTaTL qecKOI'O

MOMeHT AIATIOnfl ("4?Iu

urrr4qecKl{x norteft. llo'rox BeI(Topa Hanps}KelrHocru" Teolleua f

n,il,{ gneKTpOCTaTIrqec rroJrr B BaKyyrvle u e€ csflsr 0 3aKoHolM Kylnua' [rasrpepeuqzat

Sopnra reopeirrnt I"aY llpnueueulre rr3opeMbr: faycoa AJIfl pacqera IIoreI4'

2i" llo e. Padora clrn sJIeKTpocrarI'I

ruo na. I{upny I Lflrt;,rltr :ff eHHo crl4 Sne KTpo crilrur{eoKo f o rI oll fl ' P orop Harlp fl }KeFIHocr}l

olg. floreuullaJlbHocrr (rorrcepnarlrB.uclcrr') :lnerrpocrarl'IqecKo

3aps.Aa. fiucrperiro orl 3a]]flnL' l3axoH KyloHa' llonsrue

rs. Curoebr e JrrrHtru (nuuum HarlptrxenHocrzr)' llpumqan

[oTeHrIr{aJI,rs. C nsgr M e}KAy ]11 OT9HIIIIaJIOM 14 Harlpfl XE gUo Cr

olx " Yp anHeHr,re Jlanlaca. Slexrp uuec r:ufi AIIIIOJIb. 3hetcrpuuecnl

rsrrft ltouesr). floreHu,ual I{ Han'p{)KeIIHoCTb [oJIt ItI{IIo;rs' Moira

cul, 4eficreYoulnit na

SJreKTpI4qecKoM IIOJIe.

rrotrE, BO BH9IIIFI9M 3JISKTpIIq9CKOM IIOJI9' 3neprUX AI4IIoItt B

Cno6o.uHtue u cB.fl3aHHble 3apfl Abl: B

Cr:opounrae raPNPr,u' fl r-r ble I,I H erlortfl pHblg MorleKynbl. Tunrt AlaS JreKTpImo n' [4ouuax'

sJreKTpoHHAf Ir opile Lir4orlua.fl rlonflp:a3allnu, llotr:tptl3)/eMoo'rb Mo;IeKynbl'

1[1onxpra:onartuocrr (

nclJlgoll3OBzlHH0 c:tl4 C

Kro p rI o nlrp uzauuru) . Ol,Ho p o4n a.fl il H eoAH o p o AH afl rrtJ r);'flprr3 awv'

BeoxHocrHofi n nornoclblo norlflpu3a[]4 oHHo ro 3apfl Aa'

oa

afl



23. i)

3ilrrlr4Ta" lYlerol

1A

1QLO,

[ue nerrpuqeclca-rt Bo0r

faycca Ars gJIeKTpIdr{ec

uMrrr4BocTb BenteoTBa I4 ed SaBuCltMOcl.t> OT TeMllepallyplr. TeOpen'l

ro rroJrs B Arr3neKTprarer. 3neprpuqecr(oe cMerueHl4e (S;lexrpnuec

I4TII[FKI{I4'I) B AI{sTEKTP ,{uerenrpurre(}Kas rlpoHl4llaeMo{lrb cpeAbl. llruucleune

HanpflI(eHI-IOOTI4 SiIeKTp

SJleKTpmrrecKoro ilctJItI H

Kofo rion.tl s;Il4sreKtpure, fpanur{Hble ycloBI4t Ant

f p aHIrrIe p a3AeJI a 
o'4U3.l exrpHl( - JII43JXeI(TpI4K". c eErero gl err

qCCKOTI) IIOJIfl.

Pacnpe4e.neHnde 3apsAoB B rIpoB0t[]:II{Kg

SrexrpocrarzrlecKoe
"rrpr0Bo4Hnr-naKyylr"

BHyTpr{ r4 cHapyru ilpoBoAnr4Ka. fpauu.rnbte ycJrol}I4f, }Ia rpaH}I

el(rpl,IqecKpre cB o fi cre a [poBOAfl ntefi ofii ono'I6u. 3IeKTpo CTaTI4qec

wfi. I panwuHb Ie ycJIOB ufl rra rp aHI4IIe "IIp on 04 HuK-AI4:3neKrpI4K"'

3rerrpodtr,tKocrb yeAlir HO|O [poBoAHrlKa, cHcTeMbI Irpol]oAHI',IKOB IA KOH'4eIl:ci]TOpa'

3Lrexrpnrrecx a.:{ oFIepf cr4cTeMbl TorIeqIIbIX 3apflAoB. Sueprux papqlKeHnoro l[poBOAHI4Ka,

KOHJIeHCaTopa. 3neprr4{ sJrer(TpooTaTurrecKol'o tIoJIs, o6's6runascr4OTeMbI rlpo BO,4ITHKOB

rlJrorHocTb SIIeplll4I'I 3rle

r4o Et?I3aIII4fl . l. IeczLna,ocro

a.Mltep.[Iafl xapaKTeprrcT

nJIOTHOCllb TOKa, cl.TJIa

puqecxprfi ro g. Xap arcrepl4crl4rla I JreKTpo cTarllr{eoK oro roKa:

Ycroer4e cyuecTBoBaHr.rfl 3JreKrpHqecKofg roxa. cropoHHlle Cil

Pa:imoctr, rIoreHuI,IaJIoB, p jf, )KeHI4e, 3neKrpoAllI4 )I(ynlaf, cnna (3,{C). Knaccltue arat

sJreKTpoHHafl TeOpH.s 3n rctponponoAHMocTpr MeTaJrJror!,, 3axoHr,r lSua u ,{Noyrrr-JIeHIIa B

tzrf QepeHquansuofr e. 3arourr Oul u [xcoynr-JleHUa B ]4fl:rerpaJlbuofi tpopue. 3axou

C)rura Ans HeoAItop()AHo yrracrKa IIeIII4. fIp anun; a Kupxro ![ a. He,4o craroqH o c'Ib KJlaccuqec

K'lrp oIIp oB O.4I'IM O CTpI.SrreKTp OHHOI4 TeopI4I4

25. 3nenneu't'l'l fi eremp(rnuru. 3nexrpuueolcufi'roK B BaI{yyMe' 3lexrpon

9Mr{ccufl. Fa6ora erIx 3neKTpoHoB r43 MeTaJrna. 3,nerrpnqecryafi ToK B fa3e,, Ilpoueccrt

fiorr:agawv n penou6uH vm. P a6 or a I4 o IFIH 3 aIII{n4 . fI or:enqu al u"onvr3 arvrrl Yl: ap u a"s

r,nrtft ra:oebrff pa3pJ{A' Carvrocrosreilr'ur'Ifi rasonltft paspx4' Bo

Ka ra3oBofo pa3l)flAa' BuAu pa3psltoB,

26.llxastva" Ilou o rrJra3M e. Cn O cO6lt co3Aalll{s ilIla3 IvI.bI. KnenpIgefr 1pilJIbHOCTF'

rrJraBMbI" 3nenrponPcl crb rI JIa3MbL [e6 aencr r4fr' p a1uy c (4e:6 aeecrar 4lltH a)

3r{p aHI4p oBallz:s. ll'la:u
I}r,rcoxoreiraflep a tYPHat

CIIHTE3A.

Hrrafl qacTora. H.usxoreMflep€rl]yprrar lfJl a3Ma I{ ee [p]zMe]IeHI4e'

rr,ra. lipo 6ne M a o cylqecrB,Ileull jf, yrlp aBnseN{616 1€rplvlofi 

^epHo

27.Ma e. 3aros Avnepa. Marr-IIarHas I'IHlIyKIII4fl. 3axos Btlo --

Omapa (saxou Bao - C - Jlan.naca),. lloH.arrue MulfHr4.fHor'o nOJrfl . llptEuuun c'yneprlo3

M.arHI{THbrx uonerfi. C

Maruursnrfi uoueur.
JlotrreHqa n chTrr,a Aunepa. llurox c TOI(OM B lv{aI'H?IT}loM IIoJIe.

oNreFrT cul, Aefic,rnyrouufi Ha paMKy C'roKoM BO BHeIIHIoM MafHI',IT

no;re. Marru{THoe rIoJIe

r4r{AyKIIHI{. 3iarcon nols
Bar(:yyMe. flpnueueune

An t,IHr{oro coneHo]n.44 I4

aMr[ep. Buxpeeoe none

ornnefiuoro I'I KpyfoBoro rolloB. [upxyruql4s BeKropa MafH

. Maruuruoe B3al{Mo,4eftclnue roKoB, E.qunlrqa clIrIbI ToI{a

Merrnuruoe rIoJIe .KaI( eucrcxufi e$Qexr.

:apxxennofr qacrl.ilf,bl B 14 I\{arHItrHoM rloJlflx. l. Ionsrae o6 elrerrpolmtofr ouruxe'

roxa (reopeMa o urpKyJrflur{u rrH,4yKrIrI4 N4a|}II4THOTO uOlx) n

oHa flotrHofo IoKa An:g pacr{eTa I,{aTHIITHbIX nOleft. Malgurgoer

B.[]KyIrIero c fl, 3ap fl.^a, Izlu n apu aur H o crb sreKTpuqecKo I'o 3 aptAa'

ilu

3{1$ercrXorura. V 3apfl )I(eHHbx r{acrl'Iq.

0lI

rII4H

OM



29.

30.

a/\
J /..

Be. floHflTr4e MafHr4:L'Horo MoMeHTa aroMa. Mlunpo- u

Ma,KporoKr4. Mcuerxyrxp bre roKr4. Hau ar,sHqeHHo crb (n exr <lp H aMaf Hlrtr{I4;nanan x) . iVlarrrurn

BOCttP t4 14l\{t{HROCTI) BeIq u:. eE sanucwuocrE, or reMueparypbl. 3axou norlHoro roxa (

Hocrr4 MarHr4THo'ro noru) B BeIrIec'I'Be. H anpxxceHHoc:tb MafHI4THcr

BerqecrBe. fpaHra.ruue oa:u,fl ilnfl MarHrrrHoro IIoJIfl EIa fpaHnue pa34ena AB)/x cpe.q. Tzn
MA,I]:ICT'IKON. TOqKA. K ,{o iraeuu. Kpu.n ax HaMarHl4qxz Bau;.vrfl .

fl r4HAyKur4q. Onur Qapage.n. M;&rHHTubIit torox. !t!,C tluayKllla

OcHosgoit 3aKC'H :)JreK: arnrarHofi r4HA'yKIIIru (:arcon @apa4ex). BtrnoA ocHoBHoro 3a

o rIPrpKyn.fuHH Fianps)Ke

noJrJr B Beruecrrle. MarH

SJre.KTpOMafHlrT'HOpI HII

sJreKTpoHr{oft reopuu.
I,luAyxrusuocrs. J4 ugy

llnlenue egar4Mr{ofr I4

O6t;eMHa.s IIJrrorHooTb 3

31. Mexauz.r
flossrne o6 ae'rorcore6

aIIf apMoH r4rrecKol\4 ocu

xorr:6anufi. Croxtesue

flu{rQepenlll4 arrblloe y

npr4 BbrHyx(AeHHbrx Mex

SireI(TpoMarH.arHOIlo Ko

Konrrypa. firQ{lepeHliu

xon e6arelrH()M Kotfry
TOK"

Hafl [poHI4rIaeMocrb gpe,qbl. tr4HqrKrlns MaTHI,ITI{ofo flortl B

?r3 3aKOHa OOXpaHeHr.{s 3IIepI'MU, a raK}Kg Ha OCHOBe

JIeHrIa (: arou Jleuqa). .,lilerr:Hl{ e oaM ov HAyKIII,I 14.

B Ho crb AJIHHHC'Io co JIeHoIrAa. To ru ataMbrKarrkrfl 14 p€I3hrbll(aHu t
qun, B g auuH atl rrHAyI(TI,IBHo crb. 3H eprux Ma.rHI4THo ro II cJ JIt.

14 MAIHHTHO]TO TIOJI',

IV. Kc,le6 aHv.fl tr BoJrH t'l

. Ceo(ioAHr,re (co6cr:nenuue) n BbllltyxAeHuue role6as
ulx.,{u S tp epeH ull aJIbHo e yp a BHetlne rapM oHpIrIecKIil( xole6auuii

r rope. tr4:oxpo:unocru xole6aHuii . 3 uepfl{fl rapMoHlrrlecxl4x

HaKoBo HarrpaBJIeHnr'x (cralxpuux) r'apMolt{I4rrecrltx ro.ne6aszfi

alvrfl ., JI o rap ra dt rra u.{e cxnfi Ae l(p etvl e HT :t ar yxtt.uwt' u Ao 6p o rn o crr

r,HO e yp aBH eHI.Ier BbIHylI(IeHH.bIX S.lIeKTpOM af Htr{THbIX K0 JIeo aHI4I{ Id

ero peueHr{e. Xaparlep c'u4Krd mpMoHlrttecxux xole6u.anfr': . flotlxrue o fapMoHHr{ecKoM 14

Mero.4 nexropnoii AIaie MMbr. Bveuus. (lloxtenue B3aIrMH o flep [eHALIKynspH bIX (nerropu

I'ZrpMOHr4IIeCKIAX KO fi. Onrypu Jluc;carxy. fiud $epeuqna-Ilb]Ioe ypaBHeHne 3aryxa

xoro6anufi I4 eIlo perueH . Auepuogueoc;Kl{ii npoqecc. r{ac'rora u rcoerllSuqueHT 3aryxaHlllfl

Jlorapu Qtr.tuueoxnit 4ex MeHT 3 aryx atux Lr 4o 6lloruocrr x oled alellrro fi cucrel\dbl 
"

Kplrrlble. Coorr.<luresrae:

pe3oHaHce. Cuerxrp ron

nf{. Mexanraru o6pa:oBalufl MexaIJI4 alecxui nonu n ylpyroft c:

llpogonrnue 14 rtonepeq

BOJTHbI t4I/,X XApaHTepz

lprn\leHrrMocru. @a:cl

Ilou.srrze o KOrepeI{TH

cr(opocrb 14; Evrcrepcktt BoJIH. Bo:tHonoii IIaKer u fpylrloBat
. tr4nrepfrepeHl{ut BoJIH. Cr<1.fl'{I4,3 BorIlIbI. 3t|Qercr l[onnerpa 4m

3llyr(:oBbrx BoJIH. Vrmrpa n uu$pa^:nyrw.

33. 3nexr rore6anus. [uS fr epeHuuaJlb]loe ytrranueuire Koreeiauufi s

K0reoare.[bH0M KO]ITY rz efc) peueuue. [uQQepeHrIZaJIbIIoe ypaBHeHue 3ar)xi1rcrtl4x

SJIeKTp OMa|H}ITFII,,IX KO JI nuit u efo perleHze. r{acrorra u roecp(puul{eHT 3uryxa.HLrs'

renr4e BbruylKAeHnrrx tcoledawuit u ero pemeuIae. Atvlrtrturyrav
prr{ecKr4x rore6airusx. Mexanu'reoKlz ft pesoHdHc' Pe:lonallcsrre

qy $asairau BblHyll(Aaroulefr cu;ut II cKopocrIr rlpl'i MexaH.I4qecKoM

vrit, no:r.xtue o pa3nolx91114s tpyprbe.

bre BonHr,I. Bolrtonoe ypaBHeHue tn ero peueuEe. fapvoHurlecKz'e

rxu. Y4apHbIe B,)rHbI. Ilpnuqun cy[epuo3nltrHl{ BoJIH 14 rpaHl'{qa e:

perreHrre. AM:ilnu'ryAtt 14 rrprr BbrHyx"qeHHl,D( sJIeKTpotvI arH LIIIHrIX r(ole6 arru gx. P es oH

Pesouaucnble KpnBbIe Anfl :nanpfitteHut. u cutlnt rora. IlepeueHn

x)

ro
B



34. i,)

cBeTa. llpuuqun
orII0cr4TeJrbHblrt

f eouerpuuecKa.rr

r{rrcTpyMeHTbr.

36.

37"nu

39.

afll HglA.unu. @ap a4eenc Kafl. tr t\,{aKcreJrJro B cKar: TpaKToBKkr rrBJreHrr j{
gJleKTpoMaruulnofr z qprn. Torc cMerIeHHfl . 3lexrpolralt'Hr.rrrroe rrore. Cracleua ypaBHeH

Mamcserra. BorHosoe y BHeHr4e An.f, oneKTpoMarHrzrnofo tloJrl Ia efo peueulle. Cxopocrs
pacnpocrllaHeHr4s 3 HrrrHbrx BoJrH B cpe.4ax" C)cHosHnre cnofiorea 3Jre)K:fpoMarH

BoJrEr. Ber:rop floitr+rurH Irlrra nym c sn eK'rpoMarHr4Tno lo rr rf, Jrfl . I4sly.reHue Ar{ tro Jrrr 
"

flrazu:pauua HarrpurBrreH . 3Q$err flonrepa /Infl oneKTpoMarrrr4TrJbrx BoJrH. fllxa-ua
S.IIEKTDOMAIHI4T'HbD(

V. Ourutca

35. I'acn e cBeTa , Srexrporrafn:rrrHar npapoAa
f'xlfiren 3axosu orparreHl4.rr u npeJroMnrerHr{fl, Adco.nroruuii u

npenoMJreHrar. floruroe BHyrpeHHee orpaxeHrre. CleeronoAu.
ONTI{ICA K npeAenr,Hrrfi cryuaii eorHonoii orrrrrrfl{. C)uru.{ecrcHe

g1lllA, Mouoxpou arr4r{ecKr.r e r{ HeM on oxpoMarr4qecKrae B o Jrnbr.

flpn.nqun cyn epr03 r4x:r{r4

KorepeHTrroc'rn. Bpeu:u u
r4 lrHTeHcr{BHocrb rrpu cJroxel{I4v oBeror}brx BoJrH. Bprlueuu6a

lrHa KorepeuT.rrocrr{. l[IpocrpaHo'rBeH]ra{ KOrspeHTrrocr{,.

xorepenrnocru. Ou:ru AnHHa nyrr4. Onruqecxa"g pa3Hocrb xoAa, Pac.rer

uurep(fepenquonuofi xa Hbr or AByx KorepeHTHbrx r4.clTorrHlrr{on" llo.xocu paBHoft ToJIITII4.H

paBr:roro uaxrona" ]Muo

IrIHrepSepoMerpbr.

aurep @ epeHrlus, Cuoco 6 r,r n o JTyr{eHI4t I{orepeHTIrIbIX ny

flpranqun fro.ftreHca * @penerur. MeroA :on Qpeur:la.
fnp.r:rrorunefinoe pac Henrre cBera. [u(ppaxqur <Dpenerrr. l{u$paxuzx (Dpene.tr or
KpyIIIOTO OTBepCTfij{ I,I fJroro ArrcKa. Ira$paxn;ur Opeue.rx or ]Kpafl IIonynJIOcKocrI4"

Cnzrpam KopHro. fin{lpa qux OpaynroQerpa or 6ecxoHerlHo An.aHHoft np.n:ivtoft tqeJIH.

flradlparcquoHHar pacxo o clr. [ra Sp aKr\Lrfl or oAHoMepu oft 4u {lparquosuo fi perterKl4.

Panperuarcqa.n cn orrruqecKrlx .aHcrpyMeHTo I!. lloH.fl '.rrlo o rororp afi rara.

38. llo"us EcrgcrseHusIfi u norxpu:loeanHuil cner. CreneHb IIoJIt

Ilonnpusaqr4fl cBera. npu

,4r,ofi uonr ryrrenpenoMle
KpracTalrna. florupou4u

JroM Jr eHr1r4 r,r orpalKelJIau. 3 alcorr Ep rocrep a" llolxp n:r aq fi fl trpLr

lr. O6uruoseHHrtft z ueo6srxuoBieHHr,Lft nyLIt{. Onru.It)cxas oct

Mamoca. floryro;mr
aHu:lorporrus. C)nt'u

norrrpu3 aul4 oHrtble rIpI43MbL Ilollpus a.ropLl I{ aHaJiI{3 aropr,r. 3 aro

Lr rrerBeprbB oJrH 0 BbIe IIJIacrrIrJKIr. l4cnyccrn ertHafl. oll'rl4r{eoKafl

aKTr.rBHocrb BerrlecrBa. 3SS exr t0apa4e.a.

3arpyAHeHus I] oneKTpoMarr{HrEtofr :reoprlra MaKceerra.
Hoplramuar 14 ilHoMaJIb Atr ar ep cvrr4. N I eroAsI s a6 m,o4 eH tlfl lII4 crl ep cu u, llpll: u arl4qe cKH

Ar4qlpaKrlrioHHbrr{ Olle 3lerrpoHu aflleopr4fl ilr4cnepakrv cBera. llorloulesae csera. 3ax

Eyre;pa. I]eera rreJr I{ cu IofJIoI]feHI{fl.

5. OEPA3OBT\TEJII'HbIII, TEXHC| JIOIIII4

r JlexquosH MrzHapcKar cracreMa o6yveuun (tpauzqllon:Hble JIeKUI'IoHH

3AHflTLrs.) C r4CrrOJrb3OBaHr{eN[ [peAMeTOB My3etl JIeKUI'IOra6oparopH

I1o]K

AeMOFrorpa fr n ycrpoftcrn rfu:uveoKoro rpal(rr.Il:yIrda.

IT

bIX



llpnueHeH
IIpaKTraqec

Mynbrr4MeArra rexnorornft: rrpoBeAeHr,re ,[eKr]HoHHbD(

)( :tansruir. c rIcIIoJIb3oBaHIzeM KoMrrbrorepHblx [pe3eH

AEMOH HHbrx Br4AeoponlrKoB c lroMcrrrlbro KoMrrbrorepHofo npoe
SllM u le a,

. I4u$op HO-KOMMyHI4HarILrOHHbre TeXHOIIOTHV [nfl MOHI,ITOp]dHra, KO

14 OUeI{KH ryruefi yue6nofi AesrenbHocrrr cryAeH'ron (uurepuer', Skype, y.t

METOAHI] fr xonnrexc BnfV ua nnar$opnre Moodle H Ap.).

IIexuuouH ta [paKTurrecK]re 3aHfl'rr.rr KaK HayqHble xoH$epeuquu rlo

pe3)nbra. AOKJTaAOB CT'FAeHTO]I

r Pa:6olr rcoH

I

6. OrIE I{FILIE CPEACTBA )\,JLfl. TI0KyIUErO KO
YCTIEBAEM
OCBOEHI4,fl

" fIPOMTEXTYTOIIHOfr A]]T'ECTAIIVM IIO IITOI
YIIEEHO-ME'TONUq

bIX cr,rTyaurlll

Arrcqu[Jl]tlHbr Ir.
I{]0, CAMO CT O.'ITE JIbHO J4 P,A.EOTbI CTYAEHTOI}.

Bonpocr'r AJrfl rloAroroBnrr rc pe,ftrurIr-lcoutpolro Nbl

prr4r Bpaqalor{r3rocfl TBepAoro re:la (c elteoAora).

OFECIIEIIE

Kuueru.reoK:ag 3Hl.
2. r{acruqa uar;cclfi ABr4)r(erc{ 3aMoAneHHo rlo oKpyxiuocrtl c qeHTpoM B lo'rrce O co

aTb Ha pI{cyHKo HanpatsneHrs Bel(Topon yuonofi cropoc'r'u d,cKopoclbKt 0. V

MOMeHTa r4M[yJI L6 ornocureJllHo TOqKI'I o, UpOotcqUIO MOMeHTa I4Mn'FJIECa Ha

Lr,uopv,wlE,Hoo
+
n, TaHreHuLIaJIr,Hoe W, u nottuoe Wya.rcopeu;.r4fl.

ocb Bp.

3.Pa.quyb - TorrKI4, paclonoxeHHoii e Bell'rlrKanbnofi n.nocrocru XY (crra' puc'

i = (3 sin4t)A; $ cosat)Q. llacca roqKl{ m:0,5 xr, Onpe,4eJu4rb KrHeruqecK

3Hefpl{rc T'oqKI4 pa.6ory cIrJIbI Tt:xecru qepe3 nl4 ce:xyt;,tp:nocne Haqara AB?I)K9HI4g,

14

i4,



4.Mouenr r4Hepuua o

5.Onnopoalmrii ,n,ncr

[epireHAr4KynfpH0 rr

CKOpOCTI4 {iJ, MOM9HTa 14

AHO|O Ar.rCKa (CnrO[rUOrO rlrrJlrHAper) (c nunogorvr,)"

uaeTc.f, c 3aMeA.[eHr{eM BoKpyr ocrr, npoxoAsr{el4 rle])e3 qeHTp

14 [vroKa. Vrca:arn Ha prrcyrrKe rrarrpa]lJreHrrs BeKTopon ymonoli

rynbca {, yrnonoro ycKopeu^x?i),Mo\4eHTa clanlr l',{.

6. Marepna-ubnai{'foqKa

T,I3MEHflETC' IIO 3AKOHY

MOA.Fnr4 HOpManbI{Of O 14

xercfl rro oKp'/xHoarvpa4rnycoN{ R. Iid ranresqnalbHoe ycKope

r:kt. r4e k>0. Il rcaxofr MoMeHT BpeMentr{ t c Haqara AErI4}KeHIrt

re HrlrraJrbHof o ycKopeuur. 6y ayl panur,t?

T.Yvrnoxesue BeKTopoB Ber:ropuoe npoll3BeAenue (oupe4,oJIeHPIs, cuoco6rr eblrlacreHl'Is).

8.T{eroseK cronT I-Ia rorr{efic.s cK?Mr,e Xyxoncroro co crep)KHeM B pyKax,

pacronoxeHHblM foplr3o r,uo. Ecru c:repx(eHb [oBepHy'fb B BeprllKanr,Hoe [oJIoxeHI{e,

HLUII'ITCS MOM eEtT vllIepld]jn Cl4 CTelvIbI ;

bIIIIITCfl V|NOBiI' CKOPOCTb:

rr rracruubr oru.cblBaercfl BblpilKeuIaelr U:3xaJ12x. )Ipu xaxona

3HATIEHIIU X YCKOPEHI{E qrr 6y4er pa.BHo Hy.nro?

12. nparuaercfl BoKpyI' H

or rlpeMeHu t no saxouy

a) yM

b) yr'a

c)M lrMlrynbca c)r4cTeMEI He z3Mer]il4T0fl ;

d) yt"t blrrr.rrcg KHHernqecKarl gHep|I4.f, okI cTeMbI.

Bm6paru n rsrrfi orBer. Ilogcuurr"

9.I4s cnroruHol'o oAHo Horo rII4nr4HApa paAl{ycont R o[eilanu;norr,tff, ylJaJrrrts BHyrpeH

rracl'b paAlzycoM IV2 clr cr4MMerpr{Ll. llo crcolrro pa3 LI:rMeHH'rot MoMeHT vHepItrlIV Tena

OTHOCprTeJrbHO yKa3 aHHO ocu?

I 0.3aron coxoaHerHl4fl M rrMnynbc€r (c nuno4onr),

1 1 . l-loresuvaJrbntrfl. oH

o4nuxcuofi ocl4 TaK, qro yroJl efo noBopora MeH.[ercs B 3aBI{c
r,l

== Lrr{ rll - *}, r4e a)0, b>0" Harfirl4 h4oMeHT BpeMeHu r, a raKxe
g

rlr,rcJro o60por:os l{ Ao BKI4,

l3.Cnssr Mex,n,y IIoreH arruoff euepruefi u cutroft ( c nrmo4ona).

14.t][ro HasbrBaercrl MoM

OTu^nr{TgJIbllO TOltlCn O.

HloM rrMrlyttsca'| VKasarb Ha puc)'HKe BeKTop MoMeHla.lIMnynbc,t

z

€)

TaKXe efo IlpoeKul,Iro Ha ocb zl



l5.fhar(popMa B BrIAe

nr:14 rus'l. Hp rparo
nnar(poprurr, qacrora

nnarlpopnarr. Mouenr

1 6,3arou coxpal{eHr,rt
gTor 3aKoH ua 3enrle?

1 7.r{ro Ha3brBaercs MoM

CI4JII I OTHOCI4TeJIbHO

1 S.3anucurrrocrh KoopAI4

z:0,rl;ea,b,r40)-Ko
a) olpe.4erl[ITb paALI

b) uafituypaBneHlle

l9.Heuuepqrla{bHbre c

Irnepqlrll (c nnrqo.qonr)"

20.YxaNute HaIIpaBJIeH

yilroBafl cKopocf,b fplpoc

2i.Marepuar$Hefl roqKa

cKopocrbro 6.Tpae
HalpaBJreua <<Hq nac>. II
BpeMeHr{ MoMg4-ra cpIJIbI

6
F

Bpauaercfl no r,rH9pqr4?I

bI CTOIIT qENOBSK.

AO r4:25t{au-' . Macoa

PrInrE qenoBeKa paccqurarb

nrca (c nuno.4oru). IIpz na

na cnmr? Yxenam Ha pr{c

r4 O. Yxasarr raKxe MoMerrr

ABI4XeHI{.fl TIACTI4IIbI OT

.-i 
-q

BeKTOp i" CKOpOCTb *,? lI

KTOpI4I4 saQ:rI{UbI.

br orcqera. A.6conrcrsrre

ymonoft cKopocru

d. Iloscrrprrb pgrrreHr{e.
(n

qacruqa) uaccoft m6porneu

tIoJIgTa II9}I{!I1' B BepTI4

corrpoTuBJreH[eM

ilt, ,qeftcrnylolqero

22.Teopeua o AFLIXeHI{I4 eHrpa lrHepurra: (c

A IIACTUIIY.

KoJro Beprr{rca.urrtoft ocpr c qacrorofi

Aa qeroB9K [eperrr9Jr B ]qeHTp

raeKa 70 rcr. Qnpe4enr.rrb Maccy

A.rrs Marepr{alrqofi ToqKr4.

ycJIoBI4sX peqnriHo BbrllorH"sercfl

HKe rilallpaBJleHr4g BeKTOpa MOMoHTa

orHoc[TeJrbHp ocpl z.

M r4Meer eLI,q xrbsinrDt, y:acoso)

orrlocrrreJlbnblo c6opocru. Culu

-lt{ rnpocKollo f$ '; 00JII{ I,I3BeCTHO

IIoA yruroM CI, r( ropFsoHTy c Har{ar

oil uroctcocrrz XY (cu, prac.). Ocs z

wafitu 3aBftcl{Mocrb or

e [#.racrr4rlbu



2l\ .K"axue nyHKlbI cne,qy

olrH0cHTeJrbHo ocu Bpa[I

a) or
b) or vo
c) or Maccbl

d) clr yrro
24.Terc uaccofi m:0,1

cropocrblo 20 l',tlct.

TOr{KU opoCaHI4tI 3a n

25.Crampnoe ilpoli3neA

2 6 .Hanucarc yp alr I{ eH:I4 e

conpoTI,IBJIeHIr.'{, IIpOil

27 .Hpycox.4Blrx(erct

BEII4I{HHE CI4JIbI, IIAII

6py<;xor.r r rloBepKrloo

rr0BepxHocrr{ oyAer MaK

2S.VpanueHlle MclMeHTo

Herro,uBr4)r(Hofi ocu (c n

29.CSopmyJll4poBarl,

30.Touxuft oAHopoAH

rrpoKoAqx{eft ueper

rr o JIoxeI{I4fl paBHoB eci{f

MOI\4eHT rlpoxox,l eHlI fl

3l .IIro Ha3blBaerc.s MC)

OTU^^r{TSJIIHO fO.ltCZ O,

yrB ep )KAe H Lrfl . cnp aB e ill u nm ? IV[ oineHr Ianepulz]a re JIa

HIIfl 3ABIICI4T OT:

s Ocu BparrleHl{s;

CI,IJ]:bI;

na;

ycKopeHl4.f, TeJIa.

rcr'6pomeuo c HiSKoropofi nucorbl B ropl43oHTaJlbHol\t HarIpaBneHH
t,..._l

MoAynb rrpl4palllenlrfl MoMeI{Ta I4MIIyJILca rena |$J,I olHocurer

5,0 c. Conporl{BJIeHI{eM Bo3,A)xa ntrrenebpevl.

uue (onpe4eJIeHl{e, cnoco6 pilcqeTa/.

rn, Ha Koropoe 4eficrnyer: culaI4)KeHIIfl .IIJI.tr T,OJI& MaCCOI4

LroHaJIbHas cKopooTI,I.

Jrb foppr3gHralruofi 1OBSpXHOCTII nO,{ AeffCTBI4eM nOOrO.sUnorl nCl

ensofr rIoA yrJloM o K ropl,I3oIrry. KoefrtpuqzeHl rpeHlzs MelKAy

paneH 0,25. flpu KaKoM 3Har{eHI'tH yrna o ycKopenle 6pycr<a

nra":rrsrru?

YpanneHlae AII:1IaMI{KI4 BpaIIdaTeJl:bHOrCr ABLI}KSFIIIS O'IHSCHTSJIT'Hp

/10M).

y lllrefinepa.
cTepxeHb Alnugofi L uoxer BpallaTr,Crr BoKpyf foplzr3oHTanbHol4l

crepx(Ht neprrgHAlrKyrlspHo ervly, crepxeHb oTKJIOH^I 114Q0i t

ornycrI,IJIH. Orpegelurb cKopocrb vHIDKHero KoHIIil crepxHt B

BHOBECI{fl.

M r{Mnynbca? YKa3aru

TarcKe ero npo(]KuIrIO Ha

Ha pI4C:/HKe BeKTOp MOMeHTZI I4MIIyJIbCA

OCL, Z.



ocb Bp.

M

32.Teno Bparrlagrc.rr

3aBUCLTMOCTT4 OT BpeMeH

T. A TAKXE qI4CIO

33.Monreur uuopqar
KOHer{ CTep}KHfl (C

34,Hacluuauaocoft m

cKopocrbro ti. yKa3arb

r Herro4Br{xnoir ocu rar,

t no saxoHY I ='Jn-{ *f -
N ao ocrauoBrs4.

fo oAHopo.4Hofo cTopxH.fl

).

3aMe,4Jre:HHO rIO OKpy

pr,r cyHKe HanpaBneHl4fl

uuuymca {,* ToTIKH O, npoexquro

ffi, tut..tuua.nrnoe @ rroJrgoe l4,/ycr<opeuux.

35.Cura c KoMuoHeHTaM (3,4, 5) H npu.noNeua r
a) voueur c rr rH otuoclITeJIbHO HAqef.TA

b) uoaym I'F l;

c) qpoeKull Ha ocb z MoMeHTa craml $$".

36.Brr.rncreHr{e M r.rHepur{r4 crepxHfl

37.flucx Bparq4ercs Mepuo c HeKor{)pofi yrlono

BpeMeHI4 t=0, up Hero Ae crByer MoMeHT cun, rpa$Pt

rrpeAcraBJreH HQ plIcyHK

lrMnyJrbca oT BpeMeI{u

Hapacyftre rpa(Ptlx, n

yro.[ efo [oBopQTa MeH{eTcfl B

rge a>0, b>0. F{afiu4 N{oMeHr BpeM

oCLITeJILHO OC{, rrpOXOAfluIefr

c IreHTpoM F roqme O co

yrnonofi cKopqcrl{ u', Motr,teuta

Ta rrMnyJrbca Ha spr z ,ls, HopMuuI

c Koopl[r4uaraup (4,2,3) M. Haft

pAunari

ocr4, npoxogsulefi qepe3 ero Ko

cKopocrblo ro. Hagunas o MoMeHTa

npeueuuofi 3aBI{pI4MocrI{ Koroporo

Ho oTpaxarcuaft gasusllMocrb MoM



pr4c. 1

y Lllreftuepa, BbI.rucreHr4e Mo]vreHTa r4Hep{uz crep)rffis3 8, C @ opvryrrr.rp oB alb
oTHOcI4TeJrbHO OCH, rrpox rqeit rrepe: efo UeHTp Macc.

39.rllro Ha3rrBaercfl MoM

oTHOCr.r',IeJTrUO :rOqXU o.

4 0 " iJiaeucuMoclb r(oollAr.r

z==0,lge a,b,14 tl) -- Ko

a) orpeAeJrmTb yc- BeKTop't"

b) saftr:ir He TpaeKTopuu

l. 3anncam ypaBHeHPre

h4 oJreKyJr{pHo-KI,IHerli{ KOH T'eopr4r,r.

uunylrcai' Yrasalr Ha prrcyHKe BeKTop MoMeHTa r.rMlynbca

TaKlKe ero npoeKrllrro Ha ocb v,,

ABrrlKeHr4t rrttcrlrrlbl or BpeMeHI{ r4Meier na4 x.:bsin{r)t, y=

bL

cKopocrb 'It n ycK{lpenue I'H riacrHubr;

LIaCTpIUbI.

4l"Konuonenrnr TIACTI,IUbI U3ME]],SIOTC{ CO BPEMEFIEM IIO 3AKOHAM VX='AOOS(r)I,

- KoHcraHTrr. Flafrru MoAyJruI cKopocru fi, y"nop.ulE,n 11fr, avr:a.sinot, vr:0, r21e: a 14

yroJr 0 MexAy ;.: s f;i,r.

42 "NIar eou aJrbHafl. To qK a ABxrlr(erc.fl rro oKpylltHocrll co cr:opocubro tr. Ha puc. I noxagan

rpaf,ur 3aBr.rcuMoclu n Kurrpr cKopocrl4 vr or BpeMeEII{ ( 'ii-e4rzuz.IHl'rft BeKTop

no,[0)K]rTeJrbHoro HarI pa vrt\ -v-,t- npoeKrlrrfl TJ: Ha 9TO Ha[paBleruue). llpu erou BOKTop

rIoJrEror0 HanpaBJIeH l{fl puc.2 HMeer HarIpaBrlenue a) 4 b)3 ct)Z d)l Ctrner roscH

pwc.2

43.{eurp uacc ( IzHepIIIzt ). Teoperrra o ABraxeHI{Ia IIeHTpa Macc.

Bonpocu rc pefiruHr-ronrponro J\b2

JIeKyJIfl pHO-KlIHreTx{qeCKaf TeOpI'lf IIAeaJIbHOTO ra3a

H HA!{AJrA TepMOAr{IIaMuKI4

Bapuaum 1 Bapuaum2

M

2. Kaxos ctr,Iblc,lt

pacnpe4eleHux?

1. tlro Ha3brBaerc{ nl4oroM c'reneneil
cso6oArt Me.KaHHqecKofi ctacrettul?

2. Kaxoe c\4I'IcJI ycJronnq HoFrMI4poBKH

$yHr<qun par:upe4eleuur?

3',z
O

o

KUHI4



3. Hanucam Jry onpeAeJleHl{ri

cpeAHef o 3HaqeI{I4tI I{e ft eeru.Ilaubt x.

3r-rar QyHKIII{HI0 p enerrunf(x).
4'. Telo rlepex ug cocrosuus I s

cocrotHne 3 oAuH pitc

npouecca 1-2-3, a IPY
ilpouecce H3MQFIeFIHe

6olr,ure : LU 1 -2-3 ralwr

fa: uAeallstrfr.

peA,cTBoM

pas 1-4-3. B nanovr

uuefi suepruu
LU:-q-z?

KoneoarerbHor0 AB!1 ux vorercyl?

9. r{errly paBHo q

ceo6or'\rt AJrn MOJteKYn

10. B 4ny,x cocy
TeMrreparype xpaH

rrepBoM CoQyAe m3

MOJTeKyJI, a Bo I|TOpOM

OupeAemlrt oTHOIrleH

:lHepn4fi srnx rason U1
Tf.,\J2!

cro crenesefi
CO2 c ]eeroM

x [IpH KOMHaTHO!].

no 1 norno raga. I]

r43 AByxaToMHbIX.
BHyrpeHHpIX

ECKOH

HITHAJI B I]EHTPO

T I43 OIHOaTOMI:IbIX

Bonpocrt n peft runr-ronrtrro.lro J{b3

grexrpocrarlrKa u [ocroqrlHufr rom

Bapuaum 7

l C$opuYn

An{ BeKTOpa fl.
b rsopeMy laycca

2.HarmcarurPa HLIHble yC,'IOBllfl AJIfi

HOPMAJI bHbIX COCTAI}JIfl UIHX BeKTOpOB

f{a[pt)I(eHHOCTI4 14 ecKofo

oMQUIeHUq Ha rpaHltue YX AHSJIEKTPI,IKOB.

3, B qena cMrIQJI

:lauurr't?
4, t{euy Pa.BeI{ il

3aOq)KeHHOfO KOJI['t[a

5. llo.rrar sap fl cQepa

oKpy)KeHa cQepnuecx 14 CIOSMH

Hox)Ar{oJreKrpI4KoB (cM.

--1CQ- !1J

3, Bttpa:uru, Bepof,THocrb qepe3

QyHtcquto pacrpeAeJreHl4f .

4.. Telo nepex.oAl{T H: coclo{uus 1 s

cocrotrFll,Ie 3 oAlftt pa3 [ocpeAcTBio]{ tlpoqecca

1-2-3,ttApyrofi pa3 1-4-3. B narcov rpoqecce

H3MeHeIIHe nuyrperHnefi 3HeprHH 6onlure: A {Z

24 vlrkr A Ut-q-t? Iias laAearlHllft'

rl 1 4lI r->-----tt+ +l-+12 :L_

9. flpu KaKI/tx ycJIoBHtx (no.p vr T) ras

MOX(HO CqI4'fATb UAeallst'ttr'l?
10. B 4nyx cocyAax npu novrualuofi

TeMneparype xparluTos no 1 uoltlo rasa, B

nepBoM cocyAe fa3 cocToll'l' lI3 OArloaToMHbIX

MOJIeK'yJI, a BO BTOTpOM - I43 TpeXiaTOMI-IbIX'

Onpegelurl, orHolLIeHI4e Morqpllblx
TenJloeMKo(:refi grax m3oB rIpH [IocroflHHoM

o6t'er,'ae?

Bapuunm2
I . C{rr:ptrlyrtHpoBarb reoPeMY

['aycca 4n, u*ntopuD '

2.Hanvtcan' fpzlH?IeHble ycJIoBI4fl AJIfl r

TaHfeHIIHtulbHEIX OOOTaBJIxIOLqn( uemopon'd'
I

u D, ma rpaHulre pa3Aeila.qByx Ax'IsrIeKTpI4Ko

3. Ha,nucartb BbIpDI(eHHfl IUIfl nrlorHocrn
gHepfHlr 9II{3KTpHrlecKoro llorq'

4. r{enry par\Ha Hailptl}KeHl{ocrb B ueHrpe

3apfl)I(eHHo)lo xOnlqa Eo?

5. llo,naq 3a.ptx(eHHat c$e'pa ofipyx(eHa

c$epuuecxmMtt cJIotMH AHsreKTpHKoa (crur'

pr,rcynorc)

e=.Z



t[oprue.

Teopurr

7. rlro TaKoe ryas cun:a?

8. C$opuyrnpo l-ir garcou Ku
9. 3anucatr sa ONaa e ronamuoii

10. Cytr rofi e.neHrpouuofr
METAJIJIOB,

I 1. Pacc.rprrart

E no saMxgvroMv Ko

flocrpo4nr sanu

HA[pq]KeHHOCTI4 OT

5. @ngliqectcd

npoleilIaeMosr4 cpeAbl

Bapuaum I

1. Pacnprt'rn uo
r4HAyKIlHf,, eF cnlucl.

2. C$opuy

E(r).

Jr{qnrc BeKTOpa.

ABCDA u

, Maruuruas

CAEJIATb BbIBOAbI O ilOTE uuaJIbHocTI4 [oJltt.

3ABHCHMOCTH

nor:enqr,rara r0(r) KAI-IECTBEHHO

3aBprcHMocrb MoAyiIs rrpruKeHHocru E(r).

Boupocm n peftruu
Marnurnoe rIoJIrB u 9JI€

A

C

Erc

3AKOH IIOJIHCI|O

TOKa AJrs BeI{TOpa

2.3aroH n JIHororoKaAJIS BeKToPa

3ABI,ICI.IMOCTb TIOTEHUI4{UIA OT

q(r)'

OusuqecKr,Ift ctvlltcn I seKTopa

F,

JIOKAJI

1

tlro raHoe HanprNelrrne?

. C$oprraynr'rpoBarb |-fi ranou Kr,rpx

3anucar:r 3aKoH,4xoyns'-JleHqa e

Sopue.
B .{iiiu coo ror,rT He,qecTaTor{HocTb

KJIACCLI gJreKTpoHHofi reopul't
poBoArrqocrn uer4nloo?

Paccqnrars unpKyJrfl lrt4lo u"ntopu,E
KoHTpy ABCDA I{ cAenarb BbIBoAbl

bHocTa norq.

D.-.',
t

c ---'
2, flcl usescrHofi sael4cl'IMocrl{ MoAyJIs

HaII 4(r) nocrpol,ITb K ar-IecrBeHHo

3ABHC oc'rb norel{Iluana <P(r).

ro Nb4

I{THAfl IIHAYKIIIIfl

1.3aron Eno u Cavapa, ero $asuuecnu



3. C$opnaynupo rpaHurIHbIe
ycJroBr4fl AJIfl lIaHreH bHbIX

COCTABJISTOIIIHX BE E"H
4.9euy paBeH ursrrfi vroueur/,

nanpanneu (c4r.Br4rKa c roKoM I? Kyaa
pucyuon)?

5. B q6u 3aKJIIoq
'BIEHI4E

oJreKTpoMarrrurnoft pr, qeMy paBHa

3AC? C$opvyn npaBLrJIo Jlesqa.

6.flposo.qsrua.s MbII-IKA .[BIDI(ETC'
I

co cKopocrbro UBAOJTb rrpoBoAsulgl4

B MarHIzTHorr,t uole B .

HarrpaBneHHq UHAyKIIH

7. [au rpa$rax HEHHtr

MATHLITHOTO NOTOKA BpeMeHH.

Ka3aTb

HOrO TOK4.

fpanuuurre ycJIoB[{s AJIfl }IopManbHbIX
:,-

rloulr4xBeKTopoB B u I{

,tlernry paBeH op6araltuutf naarunruttfr

MOMC p,,? sJreKTpoHa c 3qpflAoM e vr

roD?
Ka3arb ero HarIpaBJISHrze (crr,r. pr,rc.).

5,.

B3AV1

BJIEHI,IE CAMOHHAYKIIKII{ PI

xqrara, zx 3AC.

qa{ IlepeMblrlKa AB]KeTC.fl BAOJIb

rqefi pantrcu co cKopogrbto D e

none B. Vxasaru HarnpaBJIeHI,Ie

HI.IOTO TOKA.

, ,{au rpaQuK I43MeHeHI4tt MarHIzTHoro

OT BPEMEHI4.



Koumypr

-KAK I,I3MEHfl CTC'I BEJI 3AC
gJreKTpoMafHuruoft Krlr4h co npelreur:u?

Ilocrponrr, rpatlrzrc e;(l
B. llpr*royrol btI4 nooBoJIor{HbIlt{

BIZTOK JIE}ITHT B I]J] C NJII4HHbIM

rrpflNIbIM ilpoBo,4oM, rI KoTOpoMy nporeKaer
I.

Enron rrrrryr Bn . lloxasarr
HarrpaBJleHr4fl lfoKa, rlapoBaHHofo B

BHTKe, vr evur, geftcrny

npaByro cropor{br

IU}{X HA EfO JICBVIO T4

9. r{err,Iy paBHa pKyJrrrqr,rf BeKropa

Hanptx(yHHor"r .F no

noHrypy? Ha pncyure
rrpoBol{HMocTu, I - yrqpHbre ToKa.

flpnpo4a rp IHETI,I3MA,

Bapuaum I

1. l{ro sagu Sa:ofi
rapMoHHrlecroro tcore6a wn?

2. Karcona pasu

MatrHr4KoB (nroporo
(cru. pucyuox)?

{ra: anyx

3aMr(HyTOMy

oKa3aHbr: I-ronu

rHo uepeolo)

Bonpocu rc peft ruur-nourporroJ\l5
Mexauuqecnrae rcorebauufl u BoJrlIbI

Rpaf,iuee noiloott

llocrpour6 rpa$ux 3aBacprMocrn 3{C
3JIeKTpoM arHarso ft HHAyKT{HH or npervrenn e;(/)

8. llpavoyrolrssrft rpoBorortHblfi eHrox
JIE}I(HT B NJICIOKOCTI4 C AJ]HHHbIM ilP'MbIM
IponoAoM, rro l{oTopoMy npo',rercaer rorc L

Eurox rrHyil BnpaBo. floxasarb
HanpaBJreHr.4 rr ToKa., rz HAyrIHp oBar{Hof o B BHTKe,

pr cnJr,,a,eficreyrolr(lrx Ha ero JreByn H npaByro

cTopoHbr.

9, t{errry papHa ql4pKyJrtl-\u.fl BeKTopa

naars urnofi [.rHAyr( llHH no 3aMKHyroMy KoHTypy

I? 
irv:

I.

/vr

T,rt I

llpapo4a AaaMarr{err,r3Ma.

Bapuaunt2

1. Hro Ha3[,rBaereq Aluuoil BoJIHnI,

BonHoBbrM qlrcrov!'

2. lKaxosa pa3Hocrb $as anyx Ma;ITHI,IKoB

(nroporo orHocnTeJlbno nepuoro) (ur,I. przcyHon)

tM2

;r"
Kpaiiuee

nQnaweHue



BOJII{?

3. Toqr<a yLracrB B AByX B3ar4MHO

IIeprreHAHKyJIrpHbrx Hu"sx. KaKaq

$rarypa Jluccaxyy(x) Jlyqaerc.rl, eQJIr{

2cosnt,
4cos ('nr n t 2)"{:

4. C,rorrnle V ABA

fa.pNrOHHqecKHX OAHI-IaK BO HalpaBJreHHbrx

ncue6auus paBlIl;IX

n0 qa3e OTHOCUT€JIT,HO

Y=.4' sin2n(tlT:xlX),
I]OJIO)I(I4TCJIbHbIE BEJ]

onxobrBaror nonlry. ![eu
n(tmtt,t?

yBeJrnrrurun4pa:a.Ka
xole6anufi?

1, 3rercrpouarn
flpe.]roMJlenus. A6con
orpaxeHl{e" CeerosogrL

2. Korepeu'rHocrb

B, HO QMEUIEHIIbIX

Apyfa Ha t[,

aMnJIr{TyAbr cooTHoQrlTo

KOJreOalIHe fapM0HHl.l
TI'ICT'OTA, CJIOXHOIO ngg?

5, ,{aHo n HE QMEIUEHI{fi

r{aclurl. KyAa .lnnxe'rcr
nrrpano)?

ua (nleno,

6. Hanucars peHur.{rurbHoe

yparlHeHr.re 3aTyxarolllH norebaunft u ero

oerueHr4e. Karcos cMbIcJI ur{eHTa

3{ryxarz4 go6poru

7. flawo ypaBHeH

B. 9ro raxroe a,{ cKopocTb,

ry)yflnoBaf, cKopocrb n?

xan3:LEylerru
unr? rleiray paBHa

BOJIHbI

tl, 7., X -
bx, KoTopble

paBrra cKopocrb

raurep$epeuqrzeii

Hnfr npyxtuuHor<t

H3MeHI,ITC' nepl4oA

9, t{ro Hasrt

10. flepuo4 tto

Mafi'rHHKa paueu T. MA'ITHUKA

ISpeurrL v [IrLrHa Korepe

r.r r{oHoxpoMarnuHocrb cBero B6IX BSJIH, Bpen'reHufr x:ofepeHTHoc

3. 'Toqna yqacrByer B AByx B3aI4MHo

nepfleHllzKyJr.flpHbrx xoledaunsx. Kaxag Surypa
IIucca>try y(x./ noryuaercfl, ecrv

fr
- Zcosfit ,

= 4cos(n/ + n).

4. CrornHre rpa$uvecHu 4n'a

rapMoHr4r{ec}(ax oa aHaKoBo HarIpzIB.rIeHHbIX

rcole6auru, )/ Koropblx r{acrorbl coorHoctrct
1 :3, a aMnJlilrryAbl xax 2 : 1, EyAer lz
rcole6anpre fapMoFlrt4r{ecnr.ru? t{euy paBHa

qacrora crolnHoro t<o re6auug?

5. ,{aHo HaupaBJIeHlIe cMerrleHnfl Llacruu,.

KyAa 4nuxe'fct lloJtHa (ueeo, snLpaeo)

,,/^tttt/'-\
6, Hanncaru, BorIHoBoe ypaBHeHLIe,

lloscuralr ero ct\4btoJl

7, Cnaeureune Llacrull cpeAr,I n n;rocrcofr

6eryuefi seyrcoeoii BoJIHe Bbtparltilg'rcfl

coorHorrreHueu ( =' '4u,' cos(at - w). Llaiaru

cKopocrb cMeIqeFIa.q qacrlrl-l e 3roft BorlHe.

B. Kax o6pa:yercx crosqat eorHa?

Ouncarr, ed ;rapaxlepstte oco6esHocrl4,

Hanucarr ypaBHeHI4e crosqeil Bo.[HbI.

9. Kax o6pa:ytorca 6uenus?

10. r{ro Ha3blBaerct MexaHl[qecKHM

pe3oHar{coM) pe3oHaFIcHoil qacrotoii?

Bonpocr,t n pefrrunr'lcontpolro Nb6

n.pr4poAa cBe;ra. llpuuqrau fioiirenca. 3axosrr orpaxeHl{fl I4

ufi u orrrocute;trnstfi tloKa3areJlrl npeJloMneHug. flomroe BH



4.llo,nocnt paeuofi

5" Ilpocrpat{crBeHH

6. flpuHulln
paclpo0TpaHeHl4e CBera'

7. fiuSpanlux (DPa

8. l{taQpaKIII,Ir

9. flonsrue tr roJI

10,. Eclecrseunuil u
npeJroMJIeHuu. 3axon

11. flomptner\knt;"

nyqu. C)nru.{ecKag ocb

121. 3arpygrteHlr.fl B

Ar4crlepcl4lr. MeroAu na6

13i" Sner<rpoHHa;l

1zl" liorlotrleHue c

1. (DusuKa - HaY

2. llpocrpanc'r
13. {epHue.ubipbl
4. Vqesue I(.3.
5. Mo.uenlipoBag

pa3JILIltHbIX CpeAax'

5. Kuuernrau
7. llopa4otc lt
8. Srcnepra

cBerlHII3KI4X r{acTOT'

9. ilIapontls MorI

10. Marsuruoe
11. Mom us lr ee

12. 3lexrPu
13. 3lertPuuecr
14. Ilasepno-z
15. dlra:ra'lecrne

16. Ilpur,teueume

Cuucox Mox(er

npeIIOAaBareJlOM.

3Har{r4TeJIbHo pacurl4peu. llel'ty pe$epara cry'uel{Tbl cofJlacy

rruIHHbI I{ paBH0ro HaKJIOHa.

fl KofepeHTHocrb. Pa4Iayc Korepel{THoo:fl4.

feHca op,lHels. Mer0A 3OH opeuena. llprvloluueit

rppaxqnr (Dpelteln Ha KpyrnoM orBepc;Tlau I4 AI4cKe'

loftepa or 6ecrcoHerlllo AJII'rl{Hofi npmloff uIeJIIl.

ro dl epa Ha oAIl oMepnofi au$par Lquottsoft perlerKe'

'IT4.

n o JIfl pI{3 o BaHuuft cn er " Ilolxp us al\vfl' rll?Ir orp ax{ euntn u

u Anoftsovl nyq0[peroMJreHr4r{. oorlKnoeeHnlrfi I4 H,eO6bIKIrOBeEl

Ilortrplts auHoHHbIe il pI'I3l!{bI. 3 axon Malroca'

ruurn:ofi TeopIzI4 MlaKcserra' Hopn'tzutrnafl v aHoMaJI

flldfl [!IAII9PI?VL4,

prr.f, ,4I{ClepcI4lI CBera.

Lleera reJI I4 cneKTp rlofJlouleHll.s.

1]IIMbI MOCTOflTIIJIbHOTI pano'rbl CjTyAEHTOI]

[o3HaHI4q Mlrpa.

H BpeMtr n Qusu.ne'
Bcereusofr.

KOBCKOIO.

e rrl]oqecca pacnpocrpaHeHu.s ;y4apnofi BoJIHrI [pll B3pbIBa

r4HaMI4Ka 6ltororra'IecKl{x fiporleccoB'

AoK B ivrzpe Sonrulrx MoneKYJI'

bHble I4CCJIeAOIBaHI4fl SneKTpOMAtfHIITEIofo NOJIq 3IEMII,I B

usu eE nPI4PoAfl.

e 3etrlu.
rpoAa.

B )I{4B[,IX OPIaI]:I'{3MaX'

n alnnoc$epe.
poBaHHbIe r?I,t,po.4I{HaMI{rIecKI4e BoJrHbI'

peil.Icrpatll4u 3eMn[TPe ceuuit.

rrb Tpa3ByKa B lrrl:TpocKonl{n.



2.MarepwaJrbHa{
iTa HerlHa.s cKo]locrr, r{

.3. TaHreHqlraJrEH

BparuarenbHof o /l BI,rxeH

tr12. 3axou coxpaHe

1ii. Pa6ora r4 or{epri4

15i. 3axoH coxpaHe

cr4cTeMlbl

17.3ala'M MoxaHr4K

KI{HEIUATITqECKHMI4 BC

4. flepnrrfi 3aKoH 6r0TOHa r{ 
''oHq'ae 

r.Heprlplan.,uoti ct'rcr:eMbr orcrrera. Bropofi
FlrrcroHa H rroH.fllae c br, Milccbr i4 rrMrrynbca. vpanireur4e ABr{DreHun. TpeT]u":,tsarcou H
Ll npe,[eJIEI et0 q)I{MeH ocrr4.

cl{creMbl orcqera. Aoconroilrbre r4 OTHO'r4TeJrbHbIe oKopocrt4 14

ji. HenHepuHilJrE,H

ycr()peHrae" Cursr rzHep

6,. Cucrenaa n,tale

ueHTpia r{HeprIr4Pr,

7. floHsrue a6con

8. Teopev:b lllrefi

9. Monren:r cr{Jrbr.

ll). filpocxoru{qecr ft sSSexr. Cno6o4ulre ocv.

1 l. 3ar<on coxpa r4Mny nE aa w tpeluit 3aKoH F:[trcloua"

r MOMeHTa lrMlrynbca.

B MexaHr4Ke. 3Hr:przx KrzHerarecKitg n noreHunurbtafl.

noffr. Cnsst MeI(Ay noreHrlr4aJrbuoii euepna eii u culoit.

l6'. KoucepBarr4Brr

.fl Mexanlzrrecroii 3nepfnl,r.

}I H E KOH C CPB ATITB HbI E CI4 JIbI. KO U r: EP N Ar' I4BHAfl " M AU C E)UITAT UBHAfl

xtz4xocreil r4 rit3oB.

exyTotrHoft arrecraq w ila r.rT0 raM O CEOeHrrfl Arrc:qrrft,]rrrHbr
oiltr)ocbr K 3aqery c oqenrcoii r0 ceMecrpy.Nbl

r'rre.rrbHocru I anunex. llpeo6 pa:oBari r4ir farunex. paL4ttyc-nerrop

r{Ka (qacrrlria). Tpaexropr4fl . pa.q:ayc r(pt4 Brr3Hbr rpae Kropuu.
gefi soe ycKope.Hr4e. Ilocryna:reJrE,Hoe ABr4xeHr4e rBepAoro Tena.

14 HopManbHoe,fcKopeHus. Cnssr MexAy nunefisrrupr r4 yrJroBbrM

Bonpocu n

I. Mexanulca

L Mexaun'recKoe )KeHr4e KaK nrlo cre frmas s opnraL ABr4XeHr4fl Marepr{u. c[crerv{a
oToqeTa. llprEnrlran

HAMI4,

oMeHT lrMnynb,ca. YpanHenne
TBepAoro TeJra oTHoCHTeJrblr0

MoMerrr,oB. Ypa.nueulre
HelnoABI4xHoil ocu.

bHr,rx roqer. IJ[eurp r,rHepq]rr4 (qeHrp vacc). Teopervra o ABr4xeHa

o rBepAofo re;ra. MoveHT, r,rnep.(r4u.tera.

18. Ypannenue 3it

[9, VpaeueHrze He BHocrrr. Vpanueuue

20,. Cuqepra ypaBFre I4n ta3onuHaMHr{I4.

Eepnylnn.



21. Ilupri4lil\kre"
Xyrr:oncroro.

22. Ilarvmnapu:';rit u

23. lfe.{euue B.s3Ko

24.lapwuunil 0rg
ilOc'.rojtHcrBa ci(opocrkl

25. IlopenqeBo coK

26. Per,rrtuBtt4crcl$4

2,7. Crolrt<ptoBeHlre

2,8. CooruolueHl{e

1" llonmue areiul
MaxpocrconI4rIecI{:H e

2). Buyrpennfls..,
paBlJopacnpeAene)HHq 3

3i, ,[anrewte)ra3a c

ypa.BHeHHe MoreKyntpH

ll" YpasHeHue

5. iluwatvmtlecxn

UCCJIE,IOBAHIIS CIICTEIVIbI.

6. @asoBoe n

ycpe.4HeHI4e.

9. Pacupe.n,eleu

12. BuyrpeuHrrt

15. llonepxnocrn
(Dopvryna Jlanlaca. Cnr

p-ocrl4. llorenqualbHoe E BIaxpeBoe ABHII(eHus. Teopreua

p6,yrenrnufi pexulmt rerlen u.s.

)r(r4.qKocrl,I. Oop vryna llyasefr la.

r4TeJrbHocrIa 3fi rlrurefisa. Polt, cKopocrlr cBera. floclylar
llpeo 6p a: o Bankrfl. IIop eHqa.

uleHr4e,4nI,IHbI 14 3aMeAneHI4e BpeMeHI4.

r4Mrrynbc. Bsaul.roce.fl3b Maccbl Ir gHeprnu'

pacrra[ rIacrHII. [e(f err Macc. Snepln;r cBf,3l{.

norH ofi enepruefi u I{MrIYJIr,colvI qacrI4IIbI.

oBbr MoJreKy,'Inpnofi Qururcu u'repMoAIrHaMI'IKrl

oro ra3a. MolercyupFro-Kr4HeTVr{ecKOg ToJrKoBaHr4 e TeMrrepaTyplbl

Merpbl QIzCTeMb.t.

wfl vrileurbHorc) fa3a. gnclo cren esefi ceo6oAlt. 3axou

rrKrI 3p eHprfl M OlreKynfl pHo -Kr4H e,rr4.{ecKo fi TeopI4I4. 0 CU OBUO e

HeTI,IqecKon TeopHH.

Hntr r4rearrbH o t:o ra3 a (ypanrreulie Klauefi p oHa - M euAe;reen a).

14 QT ATtrQTnqecKue 3 aKoH oMepr{o cltu n $ u:v re. crar14cry'Iecxufr

llonsrne o Qyuxuuu paclpeAe,lreHlat.

@a3oea"fl ToqKa, $a:onar sqeiaxa. Crarucru'l ecKoe

7. Pacnpe4eJretrl4 M.aKceerra.. Cpe.uuue cKopocrl{ M oneKyJI.

8. Eapouerpuq:ec Soprvryrra. Paonpe4eleHue Iiiom'qMal{a'

N4axcselra - Boltutr,tana,

[0. Ypanneuue Ba

[ 1. MeracraSnlrH

-,n,ep -B aa:rrc a. I,1: orepMbl p e€lnbHl;Ix la3 oB'

cocrogHue. ItpraruuecKoe cclcrolHue,

13. 3$$ercr'flxtoy

14. Xapaxrepucrl{

fl

a

rvfl peanbHoro ra3a.

_ f'oucona. c:ucuxcenne m3oB U rrolyqeFrr{e Hr.I3KI4X TeMIIepaTyp.

x{HAKoro cocro{Hl4f, . Bnuxuufr l[opj{.4oK.

r{ar.fl xeHIIe. Ctilrl, B o3HIlKarc[I ve Ha Itpunofr rloBep,KHoc:lz

KI.BA\IME lT KANIId.,ITIIflPHbIE'B JIEfII4''



16. l(pucrarruqec r perrerl(a. flmvuuft rop.f,.4old. Yr:pyrzur u nracrl'IqeoIcax 4e$optvt

T'rlepAbrx'rer. 3aron f'

17. <Da3bI Be

Ar4alpaMMa.

18. llosslpre croJl

19. llpuqerlr,Hoe

cno6o,quoro npodera"

20. Hsrenvre repeH

2.L flnneuve nepeH

2,2. flnnewwe repen

Izncn apeuue H KTJHAOHCaIIug. III allrte :r-vxe u KpllcrarJIlls arluq. O a3 o

uux. Vnpyroe I,I Heynpyfoe cronKHCrBeHI4fl.

ue. 3$$e.rcu4BHoe ceqerlne pac(rqttur4s' CpeAHrn ilnMHa

a - 4uQ$ysur.

a - TerrJro[poBoAHocrb.

- BS3KOCTb.

Ar4H aMprqecKlre II oHtrl{s : B Hyrp e rIHf, s sHepf n 4 p a6 ctt a, TerIJIora.

TepMoALIHaMI4KI{.

[JxoeMKocrl{ I4AeanbHoro ra3a or Ettr a. rrpoqecca. Pa6ora,

rI3'Ortpoueccax.

n npoqecc.

eo6parlrurte npoqeccbl" Kpyronoit npouecc (uuxl).

BO3paCTaHI{{ 3HTpOIII4I4.

ne c (reprr,r oAHIl aMl{r{ecKat Bep o.fl 'rno cr s). CratucruqecKo e

HanprrxeH

)?Iosuas.,

2:3. OcHoaHble re
Vpemneuue [epBoro ]{

2:.4.'3aeucrMocr;

c0BgDUraeMa.'I lra30M

2).6. O5parwMble 14

2!"7.I-\uxnKzLpuo u

3i0. Cra:rucru-r

KIIA lrs IrAeaJIbHoro fa3a,

218. flpunqun r{.fl TerrJIoB OrO llBl{f aTeng u x0 nolII4JIr,}I'O il MarIrI'IHbI.

219, 3urpouus. 3ax

TOJIKOBaHIIe BTOpOfo Ha a repMoAI{HaI\{I4KlI.

Boupocr,l ttt 3K3aMeHy Iro ce,Mecrpy Nb2

. S.uenrpuqecrBo I{ MarH€rrH3M

1. 3arcou Kyloua.
SJIeKTpOCTaTI{qecKofO II

anpg)KeHHo crb 3 JIeKTp ocrartlrlecKo f o lro Jltr. rlou gru e

lrrt, fIpuHuI4II cy n epno svrr\Hm sneKTpHr'I ecr<ux n olefi .

2. llorox Harlp.fl

3.llpnveHeuue

Frocrr,r. Teopeva faycca AJII Sngl(Tpocra.TurlecKoro Irorlfl B

vr,r faycca.qn.fl pacqera noreft'

4.Pa6om ov,l qeoKolo tlo JIfl . I-{raprcyuqutr H alrp.fl }KeHHo cll4

Sne.KTpocraTlaqecKoro n

5. florenrriaanP rroreHul4e[Ion. Cnsst M e]KA'y norerl quaJloM Ir

SJIe KTpOCTaTI4rIeCKOf () n

6. CBo6oar{ble Iz Hbre 3apflAbl B Berqesree. Tunnl AIz3JreKTpI{KoB.

sJreKrpoHHafl.u opv H O HIr aq Tro n flpr4} ar\uLr.



7. llorufu:onall
0T TeI'.{[epaTypE,I"

noJrs.

Jl 3. Xaparir:eprdcrr{r

IIOTeH rIr4anOB, 
P.rreKTpO.q

1.4. KnacqlrrrocK&r:

HeAOCTaT'OrrHOgTh.

.[0. Pacn

r{p0BOAHrrKa.

. [usnexrpuqecKarr BocrtpmuMr{r4Boc)Tb BeruecrBa 14 ee 3aBucr4M

Ins g JreKTpr4qe cKof o floJrs B nrrg JreKTp]4Ke " 3reKTpr4 qecKoe

rrpo Hrlllaerv{o cTb cpeAbr. Han lrmxeHr{o cTb SneKTlpuqecKoro n:

fl. [ns.3neKTpHqecKofo noilfl Ha fpaHr4rle pa3AeJra "Ar43neKTpr4K

4U3Ie,KTpHX ".

3apfiAoB B rrpoBrlAHraxe. 3lenrpoo'rarr.rLrecKoe [oJre BHyrpra 14 cHa
qecKas 3aIIII4',ra.

.l 1. Sler< b yeArrH eHHo f o .rrp oBoAHI4I(a, cl,Ic'r'eMbr rrpo BoAHr4KoB r,r KoI{AeHca

It2.3Hep{ur H Hbl X yeAr,rHSHrIO f O Irp OB OAHI;IKa9 CI-dC'X C)Mbr rrp0B OAH.AKO B I,l

Suepl'u oneKTprrrrgcKof o rro JIr. 06 seuuas nrror]ro crb gH eprr{rr gneKTpr4rrec

SreKTpr4rrecKo.f o II oJrfl r4 yc.rto BI,{ j{ ef o oyqecrBoB aHplg. Pa3no crr
xyqat cvra, HarrprxeHr4e.

KTpOHHarr TeO pvr SneKTpOrtpoBOAI{M0,CTr{ MeTaJIJTOB 14 ee

15. Brmol3ar(onoB u [Noyrrr - IIemIa ra: gneKrporrHbD( rrpelcraBrenuii.

Jr rI aroMoB, percou6uuaqr{.f, r4oHoBl. lla6ora uovtrza\uvt.Yp;a

rurrfr 14 caMocroflreruuufr raloBbre pa3prrAbr.

nae. Clnoco6br co3AaHr4fl rrrra3Mbr. Iina:urreftrpa:rbHoclb [JIit3MbI.

Hr4poBaHr4r. fhitsrueunar qacrora.

pHas rrJra3Ma 14 ee npr,rMeHeHPre,

y pmafl. rrna3M a. llpo 6nenaa o cyilIe crBlr eHlrs paBJrreMoro

MarlurHa.s rzH.4yKur,rs. 3arcon Euo - Canapa, OH,[TI4E MATH

r4rJuv vrar Hr{Tr{ E,rX n ol e ft . MarH ulnrril lut o ru e

2:"2.Mar:s^iryrs'oe rrprrMorrnHefiuoto r4 KpyroBofo roKo B,

uaruurgo ft r{HAyKur{r4. !}axc,n nonFroro rca. M.aruurHoe rro

polrAa.

uoAefrcrnue roKoB ,r ervnml,,a cl4.nbl uolKa -- a

greKTpr4rrecKoro 3apfl.ra. Bruperroe trone /IB
fi s$Setcr.

rep.

3ApflAa.

rra.



4. Cnoxc<iune B:Jau

jlacoa:xy.

5. 3aryx;|roqr{e M(

roraprrfvrnuecfuil AeKp(

,5, tsuHyJiaoHHbr€

1. Cno6o4ul,re a
LIX XapaK'repr4cTi,rKa.

2.3neprra.a

ar{f ap}{oHr.rsecr(oM oc qrl

3. CnoNeuze

MexaHrasecrux ko ne6a.s

xapa.KTepr{cTr4Kr,r"

!)" (.ra:onrk cxo

'7" MexaruurrecxBrfi

BrilHyxAalonlefi crurmr u ,

i3. Mexan :srvl of,ipa

trofie)peqHbre no,tHu. Bon

HHbrx rlacTl{n, B SneKTpI4qeCKI4X r4 Ma]THI4THbIX IIOrj[x.

[punqun geit u:nux ycKopr{Tenefi :lapxrreuur,rx qacrurl.

IOIO MOMCHTA ATOMA.

a. Moler<yJrrpHbre roKr4. Maruurnas B o o[pr4r.rMrrr.rBo crb

TOKa In{ MarunlHofo rroJrfl B uetr1ecrBe, HanpaxeHHocrb MafH
ocrb cpenbr. l'In4yrqrtr MarHHTHor.o fions B Berr:ecrBe.

llJrrr MarHr4TE:OrO rroJnr Ha rpalrr4 rle pa3AeJra ABlx cpeA.

n. Kpnnax HaMarHurrr4BaHrrfl,. To.uca Klopz. ,{oueuur.

Marsrurr,rfi uoror. 3[C nuayKrlur4. Ocuoeuofi 3aKOH

Kqr4rr. flpanralo Jleuua.

vr 93 auMallHryKrlr4fl . tr{n4yxrunu o,crb 14 83 ar4MH afl T4HIIyKTHBHO CTr,.

fo norr.f,. O6leuHag [noruocrb gH€]plurtlz MarFrrrrHofo noJrg.

IV. Ko;re6anra.n v BoJrHr,r

HyxgeuHbre role6auu.u. f apuonH'Lrecrue MexaHr{rrecrue xole6anu

arIecKr4x Mexanlarlecrux ro:re6 anuft . llclngrr4e o rapNroHr4xlecKoM

sTope.

HarrpaBneHrbD( rapMoHuqecKr4x role6aunft . I)nelavrl..

Ho rrep[eH,qr{Ky n.f, pHbrx f apMo Hr]qecKr.rx xole6 asaft . (Drarypu

Hur{ecKue r<or e6 aun.q. 9actora, rco e rf cp raqa eH r 3ary xa*r4 s.,

MeHT 3aryxanr4fl MexaHI4rrecKHX xct,ne6allzfi ,

ex aHr4 r{ecKue role6agus. A.rvrnlu'Ty Aa v S a: a npu BbrHyxAeHHbD(

aHc. Pes oHaHcHbre Kpr4BbIe. (lootr,tureHr4s MexAy S asauu
opocTr4 IrpI4 MeXaHr4rIeCKOM pe3OIraHCe,

rlan;,us. MexaHLI'{ecKr{x BonH e ynpyrofi cpeAe. flpog<urnnre u
oBoe ypaBHeHr4e r4 efo pemerrue. .[-aprwouur{ecKue Bo,rrHbr ra r4x

b H Arrcrrepcr4fl rlorrH, Boluonofi rraKe:r H rpynnoBa_fl cKopocrb.

10. lloHxrlae 0 K0 o cru. l'Iurep$ epenqraa B o JrH. Crofl 'zr4e B o Jrlrbr.



1 1. Kone6ar€.rrrrH

xapar,iTep14cTr4Kr4.

12. 3aryxaroulue
lolapru$xasuecrcuft 4ex
KOJ{EOATEJIbHOIO KO

13. Brruyrx4eurr

SJreKTpOMafHr4THbrX KO

14. QapageeBcKat
'Ior: cH,rerqeHul.

1.5. Cucrerraa

1 6. BonHonoe
pacnpo crp aH eHrrrr 3"rre

17. OcHonur,ie c
gnel(Tll OMaTHIZTHbIX BOtr

1. 3.rerrponaaru
ilpe,lroAirneH us. A6co il
orpaxeHr{e. Cneronolpr.

2.. Korepen"rHocrb
Bpeur Lt 1rrvuarcorepe

3. Onru.recnafl, nn
KapT'r{r{hr oT.4Byx KO

,4. llolocu

:5. llpocrpaHcrrleH

15. llpulrqzn f
pacnpocTpaHeHr.re cBeTa"

'7. fiu$paxa;sn

li",{u$parcqux

9. Ilou.srxae o r0r

10" Ecrecrneunrrfr
flpen:o]vrJrennu. ljanou .[]

11" flompu3ilrllarr
nyqu. OnrzrlecKas ocr

l2i..3arpypelHnr B

Ar4cnepcun. Mero4nr rc,qeHlrfl Ar4clleprlul4,

r(oHTyp. fapuoHvuecKue sJreKTpoMarnrurHbre role6ann fl 14 ux

af Hr.rrHbre xole6 allras. qa{:,rora, x os $ draqueHT 3 aryxaHrdr:,
eHT 3aryxaHrrrfl sJreKTpoMarHr4Trrbrx xone6auufi . [o6poruocrr

3r{eKTpoMarHr4 THbre ro le6aHug. A.lrnnury4 a u $ as a r}brHy}r(AeHH

W,

MAKCBEJIJIOBCKAS TPAKTOBKII'IBJ]CHH': SIIEKTPOMATUUTNOi1 ITHAYKII

ufi MaKcseua. 3nexrpoMafnrrrrroe rro.[e.

eHVe AIS SneKTpoMarHrrTHoI,O froJl.f, ?I ero pe[reHr4e.

oMarHr4THbIX BOJIH B Cpelax.

Sn9KTpOMa|HI4THbrx BoJII{. Srreprutr u [oror( oHeprr{r4

SJreKTpOMarHrITHOrO rroJrf .. Bexrop flofiurunra. Izlnrnylnc

V.0nrurca

afl'rrptrpo4a cBera" flpraHqran fioiarenca. 3axour,r orpalKeHurr r4

uft a orsocvre,ur,ntrfr rroxa3areJrlr [peJroMnesus. Ilolnoe BHyr

Mor{oxpoMarr{,rHocrb cBerotsbrx .BoJII{, Bpeuens6g xo
CrCTI{.

Ha rryrl4. Onru.recxar pasHoclb xoAa. Paoqer uurep{repeHur4oHHo
HI,IX IICTOIIHI4KOB.

T0'nur,rHbr u paBlfroro HaKJroHit.

KorepeH'rHosrt. Pa.qnyc KorepeuTn:oo:tn.

lreHca (Dpeuenr. MeloA 3oH @peuena. flprnrorru
v Spanqrzr (DpeHeru Ha KpyrnoM orBepcrr4r4 r4 !;HcKe.
ro$epa or 6ecicoHer{Ho AnrdHHofi npmvroft uenr4.

yurorlepa Ha onroMepuofi arE{ paluluon.uofi peIuerKe,

rro Jlfl pH3 o B aHuuft cs er. Ilors pu3 il: \krfl trpn orpaiK eHvru u
pa.

Anofr nou nyqrinperoMJrerrr4r.r. Cr6rrnuoneHnniii u neo6rixuonen
e'r rrlr.ra. llonaplrs aqr4oHHbre rrprr3lubr. 3 aro n Marrrcca..

KrpoMafHrnn:ofi reopnra Maxcselna. Hopuurbnatr r4 aHoMaJr

Cropocrr
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z l{uKora.f, fpu.rroprenn.{a CroileroBblx (BilV) .-- I,Is,tt. 2-e, u
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Jfpuloprnenz.ra (lloiletoe

Kyrlula ."-- Bna4Iatr,tup

Fpmroprren r4.l,a v Fluxon
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