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Se.nan'm ]otuo*trrf AI4cIIHrrJII4Hbr <G,r'rsraKa) uu,J1".trn o6ecueqeHue 6y4yrqero
utu'ra HaYlruofi rpuoravecx:ofi 6azoil, ua xcrropofi | eucureft rexsu.recrofi rrrKoJre

r:nequmubra uavtruofi rpufuvecrofi lazoift, ua xcrropofi p eucureft rexsu.recrofi rrrKoJre
crpolztrc'{ 

l6.tle""t.HepHa.f, 
pI creuvanbl{a.f, rrorroronKa. Ilocfre4onar,enbHoe r43r{eHr{e $usurz

nupaoa:rrrnaer crleuufruvecxuft MeroA MbrrrrJrenr4.fl, $ralrauecryro r.{HTyr4rlurc, Korojlbre
,r-,.,^-.--.-^;.^- -^^L- -oKtl3blBaro'cr necirraa n.nodornopHblMll I4 B ,4pyr'[rx ruyn[". Cneqzarucrr,r, 11onyrrr4Bfi11aeI - -rl--"^
IIIr4poKoe rpu:uxo.fnrarenaarlvecxr:r: o6pa:oBaHr4e, Mofyr c bHO OCBAI4BATb HOBbIC

TexHIzqecKI'Ie HanqaBrreHwfl, yctrerrtHo paborars B HLrx, nerrcf nepexoAl4Tb or peueHris o.qHl4x
3aAarr K Ipyrr4M,

npoSeccu lro6rzrm

a4.nqv Ar{cqurrJrHH4r:

. tF"p.t"r{"nuu noAFotoun.a n o6racru cp.nsurxu, rro.{on"*rq ax 6ygynluM r4H)r(eHepaM
l

opaleHTl4poBarbct B noroKe uay'rnoil Ir rexHntlecKofi uu{xrbuaqlrz rz o6ecue.rr4Barotuar prM

Bo3MolKI{oPft ncnQlr:oBaHl41[ HoBr,IX $vsuvecrux nprrurlr4rr,r{ e rex o6nacrxx, B r(oropbrx oHr{
crreqv anr43r{pyrorcl ;

o Qopnrnpo{aurze Hay]uuoro MbrlrureHrrfl, B qacrHocr
I -rtviln>L, ts qaoTHOcTI{ 

TpaBl{nbHofo 
rIoHI4MAHkIfl. fpaHHII

rIpI4MeHI'IMgcrv paplurrFlblx $u:n.lecri'Ix nousruil, saxouc,nf reopuft H yMeHr{s orleHr4Barb
cTererlb apcTonenlrocrl4 pelyJlb'raroB, nonyr{eHr:rbD< c nor,,t:Qrilbro gKcrrepr4MeHTaJrbHbrx r4Jrr4

MareMarr4JecKzx Mero,4ots ucf lelonanua ;

n1+a6orr1 rpureMof rr HaBbrKoB peruenufi lcoHnpe,nfrrx 3agalr r{s pa3nr,rx ofilacr:efi
$urnxn, nJuorarolzx cryaeiraM B ranbHefiruenr perrarb auxciuepHue 3ara.'vt.

o3HaKoMneHI{e PTyAeI{Toil c coBpeMeHHofi uay.ruoia anlapatypctir u nupa6orra y Hrrx

rueroAax e; nosHairrzg. Oasl

,{ocruxendI,I orofr u'enu.

Ancqrlnn"ta <@uslxa> orHocl4rcfl K 6asonofi luu.t" 6rora Ii.1 oqro3nofi
upo$,eocvolla-rrruofi o6pa:onarernrroft rporpaMMrr. I4sfioiu{e Ar4ouurtJrr4Hbr rrpoxoAr.rr B
rrepBorvr H BropoM ceMecTpax.

I4:lfeuue 
1ucurzn1rtr1u 

npeArlonafaer rrurvttrve y crygenron $yu4alaeur0rrt,Hr,rX

lareMarurrTcKllx 
sJaHnfi. Ark Ycn,lrrHofo ocBoeur{r Kypca (inzuxu cryAeHraM neo6xoruz.uo

:iHarb cne4;ho uqt'r e pp-:aenr,r nnlrcruefi MareMarr.rKrr :

1. Arafrfrepdnquzumuc[eucrlzcrreHue.

2. hr;;#""o*"roL.r,eHrze.
3.,,[nurr"tr!, ecKafl.."fr.tp,u" m nyruert'axarre6pa.
, J,---- ]4. {n4sr. 

]5. Snenreurr,r nexroplioro au.anzrca.
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i6. clyHxqlz no*nopn.ruolo nepeMeHHofo.

7. l[uS$dpeuurzanrirue ypaBHeHr4n.

3reyeHrr,r r1opr4 14 e eplorruo,: r eft u MareMarrrrrecrofi ct+Tr.cr'rKr.r.tl
:. xbruun 

luuurara I 

onnooro rrr'ro c.fl , o opM qpvnMhrn B pn3yJrbrArp
o c B o EH r4fl AtrCIlLta U"n ltnsr ( MoAy.nfl )

. J['cle4onarefirHoe tsiiuenre Sn:uxu nupa.6ar'eaet ,lr]errz4uqecxrfi MeroA MbrrrrrreHr.rq,

0nru'recryro rarmyizurzro, xollopue oKa3brBaroror Bec'Ma nrroforuopHbrMr4 u B Apyrux HayKax.
uneqraannctnr, nou'rueru{re rntl4poKoe @nsuxo-naarenra{zolecrcoe o6pasonauae, Moryr
cral'tocrosTeJlbHo oinavnarr jronue rexHr,rqecKr4e r{anF]aBJr.nrf, ycleirrHo pa6orarr B Hr{x, JrerKo
ilepexo^I.rt or perueHux !or"* 3aAarr K perrreHr.rrc aR/rlrx, 

"rnu.u HecraHAaprHbre Y

6. clyHxqfrz no*ro[r..ruoro nepeMeHHofo.

rtepexoAl4rl; or perIreHlzfl !ot"* 3aAatl K peIrIeHLIrc Ap),irr{x, r4cKarb HecraHAaprHbre kl

nerpa,4zq{oHHble 
].trt", +" oco6esso Ba}Kr{o Arrfl n{o4"rr"osamHofr uo6uruHocrz

cnequanl4croB B ytnoBl{tx }icxoPenHofo pa3BIzTI4ts lexHr4Kr4, 
fcoraa aMoprrz3arlux gocrux<euuitt

Kor{KperHbrx y3Kocneutr zursH 
ix :ua. uufi npor4 cx or ar vpesnrr u{fr u o 6 ucrpo.

E $esynnraie ocnoe{ nfl' ruc:Jkrwluubl <l6yqanrurnfrcn AorNeu o6ra4arb cneryroqr{M'
KOMIIeTeHUI{'IMII: 1 I

.ro*od"[.ru* t I

llpeAcraBt{rb 
a,4eKBarnylo oonprenrenuofray ypoBHro suauufi HayqHyro

Kaprl4lly vlupa ua ircuone :riauvr ocHoBHbIX uoroxrenufi, :'afrouon r4 MeroAoB ecrecrBeHHbrx
HayK r.{ rul*r urrnu (Onf<- f )l ;

CIIOCOOHOCTbI0 K CaVfoonra'gv?Arrvv T' car,rnn6nq?nDqrr'h f t1v I I

HayK r.T varlevaruxr{ (Onf-t)l;
cn o c o 6H rf crb ro K 

]car'ro 
oprair rB ar\r;tr4 n cauo o 6pa3 oBanr4ro ( dK- 7 ).

B nery,rrl*. oiuo.rr"" 
["r"x:n 

o'yuarorquficr oorr*uJ AeMo'crprzpoBar,b .o.or.*"J
pffiyrrbrarbf oopa3opanr4n: I I1)3naru(QltiKl):] | I

. +ynaaufuta-nr'H{re Srzsrautcxue .rlolflrtrl,3axoHbr, 
" teopu! Knaccn4r{ecKoft n conpenensoft

$nrmxa; ufcreHuut' nopagxulBerrr.rqr.rH, xapaKrepHbre Ans p*nJu"rrurn pa34enoB suzurcu;

. ooHoBubfe 3aKoIJbr u n{uHUuurr, i rcoroprru no,U.rzHae:rp.a nogeAeHr4e pasuoo6pa^:uux
(pl43HrrecKHf *ooanfr, a r:axrfe, BblleKarorqtre u3 errd( 3aKoFrro! cneac,rBkrfl, Lr Bo3MolKHocrb lrx
rrpr4Mer{eHr4[ Ha npakrune; I I

reoPernfecrcae ryerogr,r noprpoellrlfl pellreHna pasuoo6pa:r:ilrx 3aAar{ no SzrHxe r4 MeroAr,r u
rrtrrr{Hurrrbr 

fiocrar{o1Kn 
srcnepunenroB n rprz:ure; I

ocnonunle r.toa{, no*.rur!t"pHo[ finsura; 
I

ocucrnnr{e lrpr4nrll{nbr cn.rs{ dtvr:luxu c.4pyrr4Mr4 .HayKaMLri 
I

x 
lcanno 

oprafr vB art.r;^v n cauo o 6pa3 oBanr4ro ( qK- 7 ).

AeMOHCTprzpoB aT'b cJre.4yroqEe
pe3ynbrarbf o6pa:oeaHrn: I I

B pery;rprare o{noenun $u:ux:r.r odyuarorquficr g_tt-)3yJrbTarb[oopa3oPanr4fl: 
I

[---.- zA.-'^r. ] |

')i::::19T:'l'1. I I

_ QyHAaMtuta;lr'H{te Srzsraugcxue .rlo*flrrrs.,3axoHbr, u reoptrlt Knaccn4r{ecKofi n conper

f n:nxa; u{creHHut' nopaar.talBerrr.rqr.rH, xapaKrepHbre Ans p*n{u"rrurn pa34enoB Suzurcu;
oononurie saro#sr u n{ruHuurrrr, : KoropbrM ,ro,4"rrr"r,Tfu ,roEuaanr. pasuoo6

nctonrarl p*rrl^6usnxnl; 
i

BKnaA orprrecrtseHHr,rx ?r:afy6exa$rx yqeHbrx B pa3Br{rue dl{:uxu.2)vue'rr(!rllK-1):] | I

Iro'ttrb IIocraBJIpHHylo s?na.ny; oprreHr'poBarbc.,{ u u,fur.r,{e0Kr4x u coBpeMeHHbrx
tlo craHoBr(ai( ql yH,4aMeHra.imHlx r{ ri puKJraAuux $nsz.recKax :l iafiauax ;

nponoaufr frzsziecrcufi ail1:tus rllaKrr.rqecKnx 3alae:; 
i

ucroptarl passurtlx Susnxni; 
i

BKnaA orprrecrtseHHr,rx ?r:afy6exa$rx yqeHbrx B pa3Br{rue dl{:uxu.2)vue'r'r(QrllK-1):] | I
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'IeMaruqecrcnfi rrlrlatu Al{cqrrrrJrr{Hbl

I. Mexanuna

1.Bdeagsae. flpe4rvrer @usrzxrz' Meto4rr $u.:uuecroro raccrreAo Ba*ug: orrr,rr. rr,riore3a-
:)K0uepn ) ag. BaNueftD-rr4e grarrbr r{crop'rz $nsurn. ponn su:uKr{ B pa3Br4ruu rexnraxil
H BI.ILIflH,.U

cpusznn c

OTI{OC

lnireffHoe
yrJroBbrMr{

TCXHI4K

fIIM

KT4HCMA

Ha pa3Br,rrr4e sa:uxu. Pom Srzsrzrcr4 B crilHoBJreHr4r{ r4H}KeHepa. csssr
HayKaMr{. Ycnexn coBpeMerrHofr rt,I{3ssr,

secKr{Mr4 B e.|IHqaHaMn. llo cryn ar,errbHo e ABr4]KeHHe rBeproro reJla.

. fiuHatru.ea KarK pa3.4er MexaHr4Krz. Ilepnrtfi
HflTUe r.{HepqnaJrr,uofi cracrenabr orcqera. _Eropofi 3aKOH l{rrorona z

br 14 r4Mnymca. vpanueFrrre ABr4)neF{r4rr. Tpernft 3aKOH HrrOroua r4 rrpeAenbr
HeuuepuzaJr bHbre or4creMr,r olroqera. 46 c omorsbre r.{ orHocr4TeJrbHbre

TeJra orH o cl4TerbHo HefloABr4nGroff o cu. K nHern.reeKag 3Hepil,Ifl
rlo reJra. fuprtcronz.recxnfi s${lexr. Crr<l6o.qnue ocx.

9gu4. 3Ha.reHne fi co,4eplKarrrze 3aKoHoEi coxpaHeHr4s B MexaHurce. 3aron
O4nopo4uocu npocrpancrBa. Pearrn nuoe rBr4)KeHu e. 3aron

2.tJ r<a. Pom, MareMarrrKu B u3yr{eHuu Susurcn @yHxqzrz
?I r4X rrp0rz tr4urerpupoBaHr{e. o currcre nporr3BonHc,lt r,r prlrrerpana B npr,rJroxeHr4r.r K
QlHsrauec M 3aAar{aM. Sleuegrr,r nexropuofi a,rre6pu: onpe,n,eneHr4e BeKTOpa, cJro}KeHrre
BeKTOpOB,

/{ra$Se uualsu{te ypaBHeHr4f,. SreueHrapH[,re cBeAeHLrs.yI:3 TeopHr4 BepofrHocrr4.

ta.f," Kr4.HeN{aruKa KaK pa3.4en MexaHr4KI4.fIOCTyIIaTeIbHo.fo nBL )I(eHI,r q Ku qeil/nrrr rt A w q|. nq? ra n \ r av 6,,,,a,,,
Mexauu )r(eHr4e KaK rrpooTeittuas Qoprtra ABrdlr(eHrrJr MarepuH. Marepuam,Ha.s roqKa
(-rac'ruqa). . oror{era. I4uepqualrHbre cHclreMr,r orcselra. pagrzyc-nexrop. flpnuqun

anurres. Tpaexropn*Pagwyc rcpr4B,r43Hbr rllaeKropr{u.Iluueituar cKopocrb z
te. TaureuqHfiJrr,Hos pr HopManblroe ycKop(:Hrag. cBsgr, Melr(Ay ru4refiur,nau r.r

saKoH H
IIrtHrTue cTnEi, M
ero ilpaMeHr.IMOCTrr

cKopo0Tr, r,r yc n e. puru r4Heprlur{. Ilenrpo 6ex< Hafl, ckr rra,, outa Kopao:ruca. cucreiraa
MATEPHAJIbHbIX , L{eHrp r4Heprlprr4 (qeHrp uacc). T'eopeualo ABrrxeHrzr{ rleHrpa r.rneprlr{r4.

i

!g__fq431. Ilonlnyr e aeioolrors o ro rB epAoro reJra.
M,oueHr c
MOMEH'fOB

lIBr4X(eHIr.f,

Bparuarcnle

c)oxpaHeHr4

coxpaHeHr4

Frepa3

'I'eqenrae

TeqeHr4rt.

08.fl3b M

I4MrryJr

MOMCH

cra, Y
nofi x<

u. Mo Hr rrMrrynbca. .Molresr riHepurrr4. Teoperura IllrefiHepa" ypanueuue
i

eHTa r{M[y.rrbca c MOMeHTOM CUlr;r), YpaeHeuue BparqareJrbHofo

I4M[ynb c a. Irl: orpo nn.a npo cr paHr]rn a. p ar6 ora, oHepf r4.f, , MouIHo crb.
CB.sgb iIoTe alruofr eueprneft u cunofr. rlon:mue cptJroBoro noJrs. Itogcepsau4BHbre 14

HeKOHCep BHbIE lri. 3aros coxpaHeHi4r sHeprrru B MexarjrlKe. o.quopo,4Hocr.b BpeMeHIz.
Kou BH.afl- kr NATKIBHA'I CIICTCMbI.

XAHHKI4 Odrque cnoiicrna Nalxocrefi r.r ra3oB.
VpranneulLe n Qoprr,re 3ilnepa. rlone cropocrf:fi, [rkrHrrv u rpy(ixu roxa, ypanHeHr,re

BHeHHe Bepny;r.uv. Cucreua ypanH eu nft raroAr,rHaMaxa. B gsxocrb.
z . (D opirayl ;a rry az eintst Jlauauapnrrit u ryp6yr euruuft pexr4Mbr

tr cKopocrr4. Ilo'reurualbHoe r4 Br4)ipeBoe A.Br.rlr(eHr4f,. flnzNeuze rel n

uu

xtr4,4KoCTqX

px:y

eopeMa Xynoecxoro.



8.3
3itrr , Pon
,IIopeuqa. JIopeH

,Bsa.uha 3I, MAC

ouepraefi H HMny
]\4EXA]]IIK

9.M
MOneKy HO-KHH

lu4a.rpoc ilnqecK
TEMN

fa3a.

ll€)rIJeTrca,

cneuzarsuoi-ilrr3opl4r4 QTHo0r4renugqc'r4. Il.praHrlun orHocr.r,r.eJrbHocrrd
cKopocrr4 cBera. flocryrar no0To.sHcrBa (Jx:opocrr4 cBera. llpeo6pasoIJaHufl
)Bo coKpalueHl4e) AJII4HF,I 14 3aMeAJreHIze BpeMeHn. Pelsranucrcxufi r4MrlyJrbc.
r,r rr 3r{epfr4u. llr:$exr uacc. 3ueprhrs. QBfl.3kl. coorsorueHr4e Mexry nolHofr
bcoM r{acruqrr, .fpanzua rpr4Me Hr4MOCTr4 K.rraccuqeoKoft (HrrcroHoscxoft )

. O cnosrr MoJrenyJrfl pHoft r[nruxu u :repMoAr{HaMr{Kr{

qecKas ra:,1q. OcuoBHbre rroJroxeHr4{
rzqecxofi TeoprrH BerdecrBa. ]\4arc1lo- r{ Mzrr(poco craflHus. crrcreMbr.
rrapaMerpbr. floHquae rrAeaJr[,Fror,o fa3a. JVlonercynxpHo-KlrHerr,rqecKoe

:IIrrM CKOpOCra,t. cpe4Hr4e cKopocrr4 t\4oneKyn. Eaporvlerpr4qecKar sopuyna.
buMaHa. Pacuper4elenne MaxcBeJr.rra - Eo.nruL.raua.

I'OJ]fI(OBA,H u. rlucno creneHefi cno6o4rr MoneKy.Jrbr. Buy,rpeHHrs 3Heprri{
Hleanbn H paBHopacnpeAeneHrza gHepfr{H rxo c:fi3[IeHsrr cno604u. ilasreuue ra3a c
T'OI]IKII 3PE 14fl nrrpHo-Kr{Herff.recKofi TeopI4 r,r. c)cnonHo e ypaBHeHHe MoneKynspHo -
KI{HCTIZ T{ TEO u. Ypanuenrze cocro.sHvr.s. r4reaJrr,Horo ra3a (ypanrreurze KnauefipoHa -
X4eH4en

10. gIgX4. [nuannuuecxr,re H crarr4crrzrrecKrre
3AKOHOM C)CTH B r{3prKe. crarncru.recmuft MeroA H(lcJreAoBaHUs CU0TeM. @asosoe
npocrlpa BO, Bar roqKa, $asonax s.{efiKa. rloHsrrae o (ryurqvn paclpeAeneHr{fl.
Crar:ucrrz penH eHHe. Pa.cn p e4erieurze MaxcBeJrJra (p a.cnp e4eneHr4 e Mo JreKyn ro
a6conorn M 3HA

Pacn H.Ae

culrr MexMoJreKyn.flpr{oro n:laulrolrtericrBufl B fa3ax. vpanuenue Ba.u-
A,3p-B pudr pearnHoro ra3a, Meracra6unbHbre cocro.flHr4r. Kpurrauecxoe

IH.{4 sHeprr{r peranbHofo ra3a. 3Q$exr [Noynx - Toivrcoua. CNraNesrze ra3oBc0cTo.flrJHe Buyrpe

"*":l'llE HI43Ifl4 reMreparyp.

ft . Xapar<repucrr4ra )IorAKoro cocrTofl Hr4r, Crpoenae xuAlcocrefi.
ua rpunofr [oBepxHocrr4E.nuxn:ui.i opflIoK. flonepxnocruoe) Harrx(enne. Culni, Bo3HuKarour4e

:xr{,4KocTH. cpe4. Kpaeeofr yrol.
CnaaqunaH l'i

13, tcrna t'ee p"4sx rer. Auop@uue I,I KplzrcraJrJr?rqecn:r4e rela. KpHc raJrrrr41ecKafl,
rnuft lropx4ox. Vnpyrrax 14 lrac'rr4r{ecxar 4e$opM.al\uvr.3aron fyrca. [e0er<mr n
ra\- Ll(pr4cTanJra . )K\rcr1e Kprrcrarrrrbr.

7zl, Oasbr BeulecrBa. Vcrosus paBHoBecr4t
rpas, Lloua ar\ufl , .fllannenue 14 Kpr4 craJrJI rr3 aL\n;, fl,. Vpanueuue Klanefi poua -
I0raysuyca. AI{arpaMMa (4rz arpananta co crorHri:l). T po fi Hax rorrKa.

CTOJIKH . lloHsrae clronKHoBerux. Vrrpyroe r,r Heyrrpyroe
rra.crr4q. Cpe4uan [nu*a cno6o4uoro

E_$gnreiu rrz. llou.srze o @ u:uuercxofi xranerure. HepanuoBe cHbre

Oopnayr! Jlantaca. Ycroel,ts paBHoBec{4 fl HarpaHmrle ,4Byx
e " Kauraqrnxpni,re rBrenr4 q.

H]AE I{ K

cucreusr. B
MEHTb]

arJkrr4. fls renufl. nepeHo ca.,{r.rS @ ysral. Ko o rf SHrlraeHr 4rE$ $ ys un.



'IepuoaulaaMr.rqec.

rrroH.sTufl: HyTpel
TepM 0A a r{ €tr\4rr4 Kr.r.

Tenlon tso Koecb Snqu eHr rerrJrorrponoAHo crn. Bsg rcocrr (nrryrpeHHee rpenne).
KooSfrz HEIIT KO CTLI. {nUauu.le cKafl. u KI4FI eI\4aTI4rreCKa.g B.f, 3 KO CTE,.

17. aMLrKu. Craru crlr.lecxnfi z repMoluH aMr4qecKr,rfi rvleroAu.
cr{creMa. Tepnro4nHanau.ls6rKnfi rrpoqeoc. ocnonur,re repMoAr4HaMzrrecKr,le
oHeprII[, pa6ora, TerrJrora. @opnaynutr)oBKa rrepBoro Harrara

paBHeHI{e IlepBoro Hag.ara repMoIIr{HaMUXU. Tenloelrxocrt. 3anucurr,rocTt
bHoro ra3a or Br4Aa npouecca, (Dopuyna Mafiepa.Pa60ra, coBeprraeMat

lla:iotv,t n II3OI] eccax " 3irra.nrnus (renlonar fr yH.r<qux). t\tua6 aru,recrnft npouecc.
Teur:du b

18" MqlJ4E aMr4Kr.r. P aeuoB ecHbre r4 Herp aBHoB ecHbre cocro.f, Hr4t
OI4OTEMT'I. T lre a neo6parurv{bre npoueccbr. Kpyroeofi rpouecc (qlrxr). (Dopnrynzponxu
rlTOp0r0 HAJIA HaMr4Kr4. Ifurn Kapno u ero Kilfl Arrs. Hnealrr>Horo fil3a. Tenronrre
IIBH u I4JIbHbre MarrrHHbr. Marccuualnur,rfi: KIII r'ennoBofo ABr.rrareJrf,. 3urponux.
Crarucr:u
CraruclH

eotwrt.

ecKoe

(TepM oAr4H aM r4r{ecKas B epor rH o rtrn). 3 ;rno n B o3pacraHr4 s 3HTpOnr4r4.

KO BaHII e BTOpO ro Haqan a Teprvlo,ArrH aMr4rllH.

IIOJIC B TI4 . Cno6oAnue H cBr3aHHbre 3apf,Abr B BeulecrBe.

20.
Coxpane C T4YIH

III. S,rrenrpuqecrlro H MarHerH3M

ll9. SlelreHr . Cxa:rxpurre r,r BeKTopHbre [oJrr n $n:uxe. fpa4ueHr
oraJrsPHolo ror"s.
l"auntm:rona (one

BepreHrlr{r BeKTopHofo noJrrr" Porop BeK:uopHoro rroJrs. Oneparop
rop <ua6la>). Oneparop Jlanlaca (<lanlacllau>). Hercoropue

LIHTETOA.IIBHbIC bI.

qecKoro n . 3lertrpnu ecrcnit 3 ap fl.L,

rraH'rHocrb satr)flgla, flucrperuocrb 3apflIa. 3aron KyloHa. flonsrue
qecK qonrr. Curoe rre rrrttrr4 (tt uuuu lr anprxeHHo crra). llpuHqan

cyrepro3 ur.{r4 3ne qecKr4.K uoleft . lloro rc Be]KTOpa l:{arrpfl}KeHnocru. Teopenaa f aycca
,N,JI' SIIEKT C,TAT}'I ro nors B BaKyyMe n e€ cnr.s3r, c 3aKoHoM Kylona. {u$Sepen\uanbHafl

. .flpuueuenr{e reopeMu faycc:a 4rrr pacrrera noleft.{ropiua uf
21. IIECKOIO IIOJI{ B F'a6ora clan 3neKTpocrarl4rrecKoro

no:u. I-{ra TIflIII4fl Hanp.s)KeHr ocl'r.r SrrgKTpocTaTr4 qecr(oto IIO,II', Porop HalprxeHHocTtr

norur. II
K ro riom. lloreuuualbHocrb (xonce,pnarunHocrl) oJrer<rpocrarusecKoro

\l
HrIr4aJI. nbcrs rrorer-n{uanos, Ceqgb Me}KIy norer{rlr4aJroM u HarrpsN€Hnoct ro

3J,IE I{ECK f o rlo Jrrr. Ypanneune Jlanlaca. Slexrpu-re eKuit Arrfronb. 3lexrpauecrczfi
I\4OMCI{T IIOJI' nonnunrfi uotrenr). lloreuquan u HarrpslreHHocrb flons Ar.rlo.ns. Molreur

Ha Aplttonb Bo BHernHeM gJleKTpt{qecKo]\4 troJre. 3ueprnx Ar4rroJrf, B

sneKTpr.r

22.

c'nn, I.eft yTorrlu

KOM IIO

Cropollnue :apuuf llorxpur,re I4 HerroJlspHbre MoreKyru. Turnu.qrz3neKTpunon. I4ouHan,



.B

r4H:AyKttrr.r )nau tce' {uelenrpr4rrecKa{ ilpoHr4nlaeMo cTb cpeAbr. B r,rqucrenue
HA HOCTH fo rroJrr B nr43JreKtpzxe. fpana:qHbre yoJroBr4s AJrs
:rneKlpr.r

23.

"rpoBo

italrr,u'ta" Mero4
3ner<:rpoe

3nexnpraubcr(afl oH

or40TeM[il qpoBollH

rrrro'rErocrJ slrepru

PasHocrr

sneKTlloH

,Akrs AJIbH

OMa Art
9rreKTpoTr

25.3
oMrr:cc.afl. 

la6ora 
n

HoHr,r3aur{l u peKo

uoHusauuf, Ilecau
aMnepHafl xapaKTelaMnepHafl )

KOrO Ha rpaHI{Ue p a3Aena "4r43reKTtrlnK - AIlrgJreKTpI4K". C eruerooneKTpl4Kl4.

Hr4KoB. FacnpeAeleHne 3apfl1lon B npoBoAur4xe.
) floJre BHylpU r{ cHapyx(r4 npoBoAHr4Ka. Jfpauuun.bre ycnoBr4s Ha fpaHHrle
". 3lenrpugeoKue ceoficrna npoBortsrqeff o6olo.rxa. orerrpocrarnrrecKaf,

wrl

BA

24.

paxteuufi . I-pa.Huvuue ycnoBz.s Ha fpaHprrre oolpouo4Hux-4usreffipux,,.

IUH€NNOTO ]]POB OTHI4Ka, CIICTCMbI TIPOB O,N:HTIKOB }I I(OHIEHCA IOPA.
pfrzs cr4creMbr ToqerrHbrx 3aprAoB 3neplma 3ap.f,xeHHoro rpoBoAHr4Ka,
KOB r4 K0HAelrcurropa. 3Hepr'I{rr:]Jr€)KTpOClrirrusecKofo fror{. o6renruas
SneKTpo0TaltulrecKoro noJrrl.

yqacrKa qerur. rlpanuna Kraprxro$a, He40craror{Hocrb xraccFrecxofr
[I TEO H sneKTpo[p0BOAr{MOCTr,r.

. 3rrercrpnuecxuft ToK B tBaKyyMe. Olercrpouual

tZ rox. XapaxrepucrrrKr4 sJreKTpoorarr4rrecKoro roKa :

TOKA, a rol(a. Yclonue cyuecrBoBa.Hlrtl sneKTpa:qecKoro rora. CropoHHrae cvrybr.
oTeHrII{ B, Hafrp-fl )KeHrce, gJreKTpoABr.rlr(yrqarr cv.na (3[c ). Knaccraue cKat

Teo s 3JreKTpo[poBOAr4MOCTr.r MeraJrJron. 3anonrr oua u,{xoynr-JleHrla B
(popnre. 3aron.sr Oua u [Noynx-JIeHrIa ]B HHrerpanbuofi $opnae. 3aroH

oAa sJreKTpoHOB rr3 MeraJrJra. 3lerrpnuecruft.rox B m3e. rlpoqecctr
Har\kru . P ad o :ra r4o Hrrc a\uu. IIo r e u i1 u a-n H o H H3 ar( ur{ . y gapu ax

rnrili rmonrrfi paspflA, caruocroslemnrrfi rasonrrfi pa3pflr. Bomr-
crrrxa ra3oBofo pa3p.{Aa. Bu4rr pa3prAon.

26. n o frJra3M(]. cno co 6u co3AaH:rrf nJra:rMbr. Knas uuefi :rpaJrbH o crb
U.naSMLL 3 eKTpo B oi4nocrb rrraiiMbr, fle6aen crcu ia p aguy c (ge6 aencnax 4nzua)
:)KpaHLrpo sus. lI eHHa.S qaarora, HHsxoTeMneparypHa{ Irrra3Ma v ee npr,rMeHeHr4e.

rQp Ha-{ rr Jra3M a. Ilp 0 6nenra o cytllecrBn eHr4s y np aBJrrer4o ro repMo.sAepH oro
OIIHTC3A.

2',7, . 3aron Aunepa. IvIalnu.ruanv:ap'ynr\vfl.3axou Euo -(Janapa (:la u Bzo f Calapa - Jlanrraca). llougrze MalHrrrHoro rroJr{. Ilprauqran cyneprros1arlr4r{
IdII|HI,ITIJ uoleft. f,nnajlopenqa v c],1.rlaArranepa. Bu:ron c r,crKoM B MafHrzrHoM froJre.
IylarHu'rsr,t Ir,rouenf. MonaeHr curt, ;1eftcrnyrou1uft Ha paMKy o roKoM BO BHerrrHeM MaTHT4THOM
uore. I\4a I{THoe nOre flp.sMorulsefrHoro ri KpyroBoro ror(oB. l[rzpxynaqur BeKTopa lrarsuruoft
I,IFrAyKr[14H.

naryyue. ll
l(JlI4HIrCrtC)

arruep. Bux
M;trnuruoe

28, fr.'racru . [nuNeHue
sap"oxermoft B sreKTpr4r{gcKoM 14 MaTHT4THOM rroJUrK. rlournae o6 sriercrpoHuoft onryrre.
3r([r@e,rcr 3apf,x(eHHbx r{acT[q.



29.
MaffpoTo

BOCnprrr4

o rlr4pr(yn

TIOJI' B

]\4AIHCTIIK

sJrer(TpoH

OCTI'.

J{s,Tenrae

O6'n€l,rHa

al
Jl.

flonslue ABTO

ero pemeH e, Xa
a.FiltapMoH

KO'IC6i}HH

MenopJ BeK[o]pnoft

fapMolruqecK.t4x r{(

IloJrHl;r u tzx xapaK:

ilpaMerrr4Mocru, (p

Ilousrue o i<orepeu
38yr(oBl;rx aplu. Yn

.JU.

to:tl":t_. ycJroB'-f, lJnfl. MarHnr'o.o rroJrrrr Ha rperHrzrle pasAena AByx cper. Tnnrr
B. I oqKa Kropu. /{onreHsr. Kpunaa HaMarHr{r{uBaHrr.fl.

4. Ourn (Dapa,aes. Mallrururrfi uoror. OIC rzHayKur4rz.
arHra'r'Hofi aHAyKrlrrr4 (:raroH <Dap44ex). BrieoA ocHoBHOrO 3aKOHa

I{HAyKIII{14 I43 3aKoHa coxpaHeHl{fl oHepfHlc, a raK}I(e Ha ocHoBe
u. llpanHlo Jlenua (sarcou Jletrqa). _flsre]tlae caMoHHAyKur4r4.

qCIIHi

rrcrr4Kr4 raptMoHuqecrux xoleoiauwfi. l]onsrve 0 faBMoHUqeoKoM r,r
I{CCKOM JIfl Top e. I,1:r oxp ouuo crr r< onebaHuit. OH epf v, f apM oHr.rqecKHx
Cro r4e oAr.iHaKoBO rranpaBrreHHbrx (crciurpHtr.x) rapuoHrzsecKr4x role6auafi.

MIIO IrHnyKIlI4I4. B:a.niranax TTHAyKTaBH(ccrb. :ftJepn4.f, MafurzTHofo rroJrs.
TIJIOTI] b 3Heprua MarHrzTHOrO ilonr.

lV. Ko.neb anvfl, u.BoJrHblr

e6 atu't4. cn o 6 o4nue (co 6r;rn euHrre) u Bbrrrylr(AeHurre rore6 aHufl .
re6 aun.sx. flrz S r] ep eurluaJrbHoe yp aBH er{H e rapMoH nqecrux rore6 arruft u

paMMbr. B'meuud, Crorxenue B3 iruMH o rr epneHAprKyJr.f,pHbrx (nercropurix)
Hufi . oraryp.sr Jhzcc axy. flrz S r] epe'q'aJrbHo e ypaB HeHr4e 3 aryxarc,,Iux

rrcruKr4. YAaprrrre BoJrHbr. flpuuqan cynepno3r.rrlr4r,r BonH r{ fpaHr4rra ero
,nalr cropocrb rr rucnepcr4.{ BonH. Bo;ruonoE rraxer H fpynrroBaf, cKopoclb.

KlI4BHOCT]; IIJII{HHOTO CO.[E.HOI4/IA. TOXIA 3AMbIKA.HI4.g I4 PA3MI,IKAHI,I,

Hocrrl. I4urep$epeHrlra.s BonH. cro.s.rne BcurHbr. oSQexr .{ounepa. 4.rrr
Tp&: vtruQpa:n.yxa.

tcore6asufi kr ero p(

.IIorapu0rraU'aecrcuft
tlleHne" Anepao4u.{ecKr.rfi rrpo]lecc. vacrr;la a rcoocf$aqr4eHT 3aryx alus..

KpeMeHT 3 ar yrakrrrfl, rz 4o 6p o ru o 1116 KoJrr36arenrs ofi cr4creMbr.
,{rES1pepeHfizanru ypaBHeHr{e Bblry)r(AeHutrx xole6auufr. u r3ro perxeHue. Aunluryaau $asa
rtlpH ]]brH iuexbnuqecrrzx rcole6aHnsx. Mlexauaqecnufi pe3oHi]Hc. pe:onalrumre
rtpunrre. C Mex4y $a:aun BbrHyxrarcueil cnrnu a c*:opocrr,r upr4 MexaHrrrrec*oM
lle3oiralrce. tteKTp wfr,nowxrue o pa3noxeHuu @ypre,

32"'Mbxanu nrr. Me;raHusnr o6pa:oEal)nfl.Mexa;HuqecKrrx BoJrH n ynpyrofi cpere.
Ilpo,n,onulrie u Hr,re BotIHbr. Boluonoe ypa.BHetrr4e rr e)t.t) peurenrre. fapuoHuvecrue

ei BeueoTBe. rloHXrue Mat:rr4THO.O MOMoHTa arolda. Mzxpo- nI r rYrrr^Pv_ zl
z' tvlonefynspHble rol(?l. HaruarHa'reHHocrl (nexrop FraMafHr4r{r4eauux), MarHurHag

:,T::ii=":tecrBa 
u ee:tanucnMocrb or reMrrepalrypH. 3axoH ronHoro rora (reopenra

{uu uar;P-axeHHocrl4 MarHI{ Hofo nonx) B tBeryeclBe. HanprrxcenHocrr, MarHr4THoro
uecrBe. f4arHurHax nporFrr4rlaeMocrb cpeAbr" Irln4yxqz",u.o"rnoro frorrfl B



.gH u. Oapa4eeBcr(a.f, u Mar(ctB eJrJroB cKilfl TpaKToBKr,r .fl BJreHr4,
I}IHTHO I4HAyKrIr{r4. Torc ctreu{euus. 3)lex,rpoMarur.rrHoe rroJre. cucrelra ypanrieuufi

BOe ypaBHeHHe nnfl 3ner(TpoMafHrzrrHoro rroJrs r{ ero peureHue. cxopocrr,
JreKTpoMafHarr{brx BoJrH B Cperax. ocnoe,Hrre cnojicrna sneKTpOMafHr4THbrX

HTI,IHf a" ZntnYm, c gneKTpoMaruI{TTIof o rrc)rrr. Izl:ly'leuue IHrIOnfl .

rreHHocrn. 30{lerr flonflepa Anfl sneKrprsMafHrzrHbrx BoJrH. luxara

V. Onluxar

35. Snerrpouarnurnas. [pzpo4a
cner:a, llp reHca. 3 axoHr,r orpalKeHrzrr t4r rrpenoMn eLrr4fl.. A6c rxrcruufi u

Tenpl npeJroMJreHr,rfl . Iloluo e B fry'rpeEDlee OTpa]KeHpre. cnerono4rr.
feomerpu
IrlHCTpyMe

Ka KaK [peAenbHbrft cttytafr; eonHonofi rcrTuKr4. Onrn.{ecKr4e

:i5. g4jBgfA. MOuoXpOuaTHqecKr4(l n HeNrpHoxpoMaTrzr{ecKr4e BoJrHbr.
KIIJLIV 14 I4HTEHC[BH9CTb IIPII CJIOXEHI4I{ C]]9TOBbIX EiOJIH" BPEVCHTT6.A

x:ofepe rr. B M5. U nnUHA KO rep 9HTH O CrA. [Ipo c)rpaHcr] eHFras Korep eHTH ocrb. p a\uy c
Kofep(tFrTHocrr,r. Ul
zHrep$ep$r:rqrroHH

TIrlIecKa{ p.nvHet nyrrr. Onru.{ecrcaj{ pa3Hororb xoAa. pac-rer

p"r-';;;;F;;;;.
Irlnrepr$eppMerpr,r,

14 KaprrrHbr or r(Byx KorepeHTrrr,rx r4croqrfttKoe. lloroctr panuoft Tonrqr.rHbr r,I

HoronyrreBa;r z urep0epeHr(r4rr. Cnoco6u noryrreHrzr KorepeHTHnx nyueii.

Bo.nn

37.

llpxuo"rr

Kpyfrr0fc)

Clnnpa"nr,

ljufipanq

,4noftnov nivueupen

Kpr4cralrJra. flolapo
.Mlanroca" Il,oiryn onr
anrr3orporrlx. Ourz

,4BOI4HOM nVqeII

3t).

lHoprrranru

4uSparr
J3yrepa.

Palpe Hoorb orrrzrrecKr4x r{HcrpyMeHT()B. IloHsrue o rolorpa$uu.

38. . F c:recrn es ustfi u Iro Jrj{prur3 o.Balrulrfi ce er. CreueHb nonfl pr,r 3 ar\vu.
florurprasadur rpz [peJroM Jrerrr4rz r,r orpaxeH au. l] axon liprccrepa. flonrpus aq Hfl npr4

. Ilpuuqun lrcftrenca -- @peHelx. lVleroa sou epeuelx.
pocrpaHenrze cBerra. [u$parcqut @penelr. [ra$paxuzr Opeuelx or

I4 KpyrJroro gllcra. [n$parcqua cD,peueml or Kpafi nonynnocxocru.
QpaKrlza Opal6pe6epa or 6ecxone.ruo ,n;lzuuofi upxuofi rlenn.

o r(r{Mocrb. {lr$paKrlufi or o,qHoMepnoir 4zsparqraoHnoft peurerru.

ttu. O6brrcl{oneuutrfi n soo6rmuone.nuufi Jryqu. Onrrz.{ecxas ocr
rr noJr.rrpH3arlr{qHHbre [plr3rvr6r. flolxpusaropbr 14 aHaJrr.r3aroprr. 3axos

oBI'Ie I{ rrerBeprbBonHoBble IrJIilCTItHKr4. lTOXyccrne]rHafl orITI4r{eCKat
qecKafl aKTr{BHo crb BeqecrBa, :)$dleKT (Dapa4ex.

{rzrarpa

nqun f
bII{ II
KAfl O



l

r llpufeHeHr4e Mynr;Tr4Merr.ra rerxHorornft: rrpoBe,{eHne JreKrIr4oHHbx vr
flpaKttHrrecKldx zauxTufr. c I4cl]oJlb3oBaHr4e)lv( KoMrIbIorepHbIX npe:eHraquh,

r llPllYeHeHr4e Mynr;Tr4Merr.ra rerxHolornft: rrpoBe,{eHne JreKrIr4OHHbX Vr

flpaKttHrrecKldx zauxTufr. c I4cl]oJlb3oBaHr4e)lv( KoMrIbIorepHbIX npe:eHraquh,
aeltdJrcrpaIII4oHHEix BHAeoponI4KoB c noMorrlbro KoMrrbrorepuoro [pocKTopa,
3BM H reJre3KpaHa.

" LI"SFpMauI4oHHo-KolMMyHI4KaIIHOHHsre reKHo;nofn w Arr:t Mour4Topr,rHfa, Kourpor.tr
Ir orI?HKtr Teryrleii yueouoft AeflTeJri,Hocrr4 cr.yl(eHron (zurepner, skype, y,re6uo-
uerofinuecrcufi ronnnlerc BnfY na nnarr]opue Moodle ra ap.).
Jler|rzour{bre r4 [paKTr4qecKr4e 3aH.flTr,rfl r(ar( Hay.r{Hbre xou0epeHqr4u rro
pe3yfbraraM AoKnaAoBcryAeH,ro.B

p Pas6in KonKperHbrx ou.rya\wir

5. OIIEHOTIHbIE CPEACT'BA I\JIfl TEKYIIIEIO KoHTPoJIfl

rvcilEB]AEMOCTI,T, [poME]ItyroqHofr ATTECTAWr IIO IrrOrAM
PCBOEF{r{fl Ar{crlr4trJrr4Hbr vI yTIEEHO-METOATTTTECKOE

P[;ECilpqEHrrE cAivrocTo.flTEJrr,H0fi IDAEOTbT CTyAEHTOB.

o Bonpocbr AJrs rroAroroBrcu n peii.ruur-KoHTpo;rro j\bl

1.

2.

bnrcnlqnHrrE cAivrocTo.fl TEJrr,Hofi r,Anorbr cryAEHToB.

o Bonpocbr AJrs rroAroroBrcu n peia.ruur-KoHTpo;rm j\bl

IttEHerr.rqec5arr 3Heprr4s Bpau{arcqerocs rnepAoro rena (c nr,mo4ou).
Hdcrllua ru{ccofi m ABI,I}Ksrcs 3aMeAneHHo rro oKpyxHrocrr,r c rIeHTpoM n ro.rxe O co
r:rfPocrtrc fr. Yxa:arn Ha pl4cyr{Ke Harrpanrerrr4s BeKlopon yrlonofi crcopocru d,
rola"tu ,{nrynuru 4' or*roc"neJrbHo roqKr,r [], rpoenqzro MoMeHra r4MnyJrbca Ha ocb z

7|) noprrranlno" Wi, raHre FrrIHan uno" 
-E 

14 rrorrHoe 1,0 y crcop"t r.
lz

lK{neruveckar :Hepru"fl Bpau{arcqerocs rnepAoro rena (c nr,mo4ou).
Hdcruua rr.r{ccofi m ABr,r}Ksrcs 3aMeAneHHo rro oKpyxHrocrr,r c rleHTponr n ro.rxe o co

ocb Elp.

mg



yMeHbrrrr4Tcrr MoMeHT HHepx:r4rz orrcTeMbr;

) yueuluu,rrc{ yrrroBa.fl cxopocrb;
M OMeHT \4 Mrr)'nb ca cI4cTeMbI He II3N4 eHIZ lf Cfl ;

Q yMeHbrxr4Tcrr KrrHerr4rr ecnas. oHetr)rr4fl crr{lreMbr.
l

Bnr6palrr rpaBzJrbHblfi orrer. llo.scHzrm.

i

f.izl: culo{uroro oiuopbluoro III4nr.IHApa panuycoM R c4erarui norbrft, yilNrvBBHyrpeH}rrorc^i
qacrb pa,qHVaoM R/2 or ocl4 cl{MMerpuu. Bo cxomrco pa3 r43MeHr4Tafl.MoMeHT r{Heprlur.r ranu i_ _r----. 

lJw rrJLy(wrrrr rv4 ivrvtvrvltl rt 
i:.

OrHocl/lreJllHo lurasflnHofr ocu?

l0.3axon c{xpaueH{fl MoMeHra r4Mrrynbca (c nrmo,qopr).
1l.[Ioleuqfwrcuax pHeplllr rlacr]dr{br orrr{cbrBaercfl BbrpDKeHr{eM U:3xa-12x. llpu KaKoM
sHarrenrzril ! ycxone{rae qacrr4rlbr 6y4er paBr{o uynro?
121' nparuaercn uoxoftr HenorBlrxnoit oor raK, rrro yror ero roBopora MeH.rrercr B 3aBr4cr,rMocr,r4

yMeHbrxI4TCtI KTIHeTI4TI eCKAfl. 3Hetr)rl4fl Ctr{lTeMbI.

;ffiH"
pacno.rrolKTtrHbrM I

Bnr6

0TUnnr4l"eJl

KA,4BI4)KCTC{ IIO OKPY}KI{OCTII PATI4YCOM R. EC TAHIEHIIIIANbHOC YCKOPCHI,IS
Hy Wt:kt. rAe k>0. B xaxofi MoMeHT BpeMeHr,r t c Ha.rana ABu)Kerrufl

W
fo pr raHrsHrdr.ranbHoro ycKopeua.fl 6ylyr panuu?

B exropHo e rrpor{3Bereuue (o npe4eJreHr4e, cnocobrr nuvucreuur).

Bpan(arcqefics cxaune Xyrconcxoro co c)TepnweM B pyKax,

PI43OFITAJIbNO. E)CNU CTEP}I(EHr TIOBEPHYTE B BEPTI4KAJIrHOE IIOJIOXCHI{C, TO:

rrpaBzJrrHbril orner. llo.scHzrm.
i

: _ __J -___1_,

o rovr{ O, a raxxe ero npoeKrlr,rro Ha ocn zl

or npeueud t no saxiruy g = J.si. f,i -- r'lit, r4e a>0, b>Ct. Flafirlr MoMeHr BpeMeHla r, a raK)Ke

rrr4c.r{o odoporoe N 4o ocraltoBKl4.

13,Cn.sss

l4.r{r'o uers

z

P-

r,rMlyJrbca



15.

n1:14 urz

IIJI

nnar$o

l6.3aros
STOT

17"9ro

C?IJIbI

18.3a8

z:0rrge a

a)o
b)

19.Her.r

nuepqrar (

2A.y

yfJroBalr c

HanpaBJreH

BpeMeHr{

22.7



23.Kaxne nyHr{rrr
oruocurehrHo oc

a) or
b) or
c) pr
d) gr

cJreAyrouefo yTBepxAeHHr CrrpaB6',4lUnrr? MorvreHr r{Heprlr{r4 Tena
BparqeHH.f, 3aBr.i:crrT oT:

oJroxeHlr{ OcI4 .Bparr{eHl{fl ;

MEHTA CNNbI;

taccbl TeJra;

uroBoro ycK0peHr4g Tena.

n:0,1 xr 6porneuo c HeKoropoii nr,rcorbr Erfopr43oHTaJrbHoM HanpaBneHr{r4
Hafir .MoAy.rrb rrpnparqeHr4.f, MoMeHra rrfynuru tena lE I orHocr4rerrbHo

rrepBbre 5,0 c. ConporuBrreHideM Bo3Ayxa. rlpeue6pevr.

r3BeAeHHe (onpe4enenue, cnoco6 pacuera')r
eHrre ABr4XeHnfl nrrfl. Tena Mac0oit fit, na K:oropoe 4eficrnyer cura
loprlr4oHanbHas cKopocTr4.

fl B,40nb foprr3OHTaJbHOlZ nonr:pxHoQTrr nclh relicrerzeM nocrosHsoft no
rpaB.rreHHofi no:I yfJroM 0 K ropx4soury. Kogsfir{rlr4eHT TpeHr4fl Mex(ry
ocrbro paBeH 0,25.frpu KaKoM 3Ha.qeHr{r4 lfiJra 0 ycKopeH}re 6pycra Bnonr,
MAKCI,IMAI},TTUU?

t rJ

BpauIaTgnI,HOfO ABr4)IteHI,Ifl OTHOCI4TeJIbHO

2,4;le,n lrac0ofr

20 *rlc

fl

. YpanueHlre ;iuuauarz
c BbrBo,IoM).

reopeMy lllre.fiHepa.reopeMy Lllre.ftHepa.

stfr crepNeHb,qrrr4lrHofi L naoxrer Bpa[{albos BoKpyr ropu3ogTaJrbuoft ocrz,
OHCU CTEP)I{H,I IICPIIEHAIIKYN'PHO ENAY. C'rEPrrtEHb OTKJIOH:aIIH HA !Qi;: Or

.f, r4 orrrycltallu. onpe.4enlrTb cKopocrb .vHr{}KHero KoHIIa CTepxHfl B

t paBHOBeCr,Itr.

0MeHTOM Arrln1zr604? vxasarr, Ha pI4CyHI(e BeKTOp MOMeHTa r4MrryJrbca

O, a raxx{e elo upigpqr4ro Ha oeb z.

3 ll .r{:ro nagireaercs rv

0l\u ^nritTeJJbHo TOrIK

:'" 

.*'i"'"]

lc



ocb Bp.

M

32.'Ieno

,uu",,rrofT' ot B

r, a TaKXt qr{cJro (

:]3.Move{r rdnepr

KoHeq clepxcux (c

3i4.9acrurla nrac

crr3poerr,rg tr. Y
nnrnyruca ];o

Li'ii"t, ranre

3!i.(.YYs p

36.Br,rq

37.ftucx
BpeMeHa 1

rrpeAcT€t

r.rMnynbca

BOKpyf HeIIOAB

euu t no 3aroHy

oporon N 4o

H TOHKOTO oI(Hr)

ueo4orvr).

m ABI{)KeTcs

aTb Ha pr4cyHKe

I4TCJIbHO TOqKI4

oro cTep)r(H"s oTHOC.ATeTbHO

tit ocu raLK, 1116 yfon efo rroBopora MeH.flerc{ B
1"'r'l

_ 3_i _r ff,; .,

= i,r,,. cf - -;-- r4e a)0, b>0" Hafirz MoMeHT npevrerlri

Hal

o,

Ftl

HO rro oKpylKHocl'u c TIeHTpOM B TOqKe

rleHas BeKTopoB yrnoeoli crtopocra il,
ro MoMrlHTa Hr/lrynbca Ha ocb z L*

ocr4, rrpoxoAxrqefi qepe3

Oco
MOMCHTA

HOpManbHoe

KOpeHr4r,

ouefrauu (3, ! 5) F[ nppznorreHa K rorrKe c r(oopAHH araM' (4,2,3) M. Hafirn:\_
) MOMdIJT cI4JIbI j!*$ o:rnclcudenbHo Harria.la Kogpllrr{aT;

) rr,roayfrr uet<ropa l,iT f;

onrnoueinrau, (3, !5) FI npfzrolr(eHa K rorrKe c r(c,opAHH araMl (4,2,3)M. Hafirrz:
.) MOMdPT cI4JIbI j!*$ o:rnclcudenbHo Harrara Kogpllrr{aT;

) nroayin uet topa l,f l;

/ npoeTUrrro Ha ocb z MoMefra cl.rrr,r rl..{s.

HI{e MoYeHTa I'IHepIIuu c'TepftH{ orHoclz'reilbuo ocl{, [poxoA{rilefi .repes efo KoHerI.

ltlaerct paBHoMepHo c uetcotropofi yuonoii cxopoomro co. Ha.rr4Harr c MoMeHTa
, Ha Herp 4eftcrnyer laoueu{ cun, rpa0uK EpeN4eHHroft sasIacnN,{ocru Koroporo
ua pu c Jruxe' Hapu cyr?re rp i0urc, npaBl4 nbrlro orpilxaiorrl uit sasucurvrocrb MoMeHTa
uo*r.1,



l

l

l

1l_!1-:tl"nuponfrs 
reopeMy lJlh'efiHepa. Brr"rzcreHrre Moiw,3Hr arr*eprrrucreplr*,r

:luocrrrearluo ocq, rpoxoAflrrlefi rrepes efo qeHrp r\{acc.

11.1:::^trl_Baercr 
MoMeHroM urr.rny*ca? vxena* Ha pr4cyrKe BeKrop MoMeHra HMnynbca

orgocrrreilrno roJrcz O, a:ra6Ne efo fipoeKrlr4ro r{a oob z.

ol,]

4lo' 3anuc{Lvott" nlopaunar dnuxteHus qacrr4rlbr or BpeMer{u [r*., nn4 x:bsincgt, y=acos{Dt,
z;,=U, fAe a:-b,u o -lnoHcranrtr.\-

?l 
onp:Aetr.rrb pauvyc- Ber(rog .r:, cr<opocrr, J u ycxop,,i"", il qacrr4rlbr;

b) wairru ypanneHrae rpaeK.foprjr.r qacrrzrlnr.

1 t 1lf

1' 'o:*tt:TeHrbl 
cl{lopocru rraorl'urt Lrsideusrcrcfl oo u1p.r.r*rul rro 3aKoHaM vx=acoscDt,

vr==asinort, vr'=O rala I4 o-- xqucranrr'i,Hafi'ruMoAynr4 cxopobru fr, y.nop.""" liFl, a raKxe
yro.r 0, Mex,{y ;^u lli.

4"2'Mare1ilrurbflafl]ovxa M neuxerct ro oKpylx:Hocrr4 co cropocruo i. Ha prac. I nogasaH
rpaSnrc:,ariucuu npoeKrlr{u cxclpocrrr l'; or bpeuenu ( i -<)4Unrauurd nerrop

blloro H?rIpaBJreHLrfl., u, - npoexqas uI ua 3To HanpaBneuze), flpu erona BeKTop

P

tI(IIOX

TIOJIHO]]O

puc. 1L

43.{eu'rp

wrnapuc,2 rdM,3er Hanpauenue a) 4 b):] c)2 d)1 orser no.flcHr4rb,

T

puc,2

IIeHTpa Ma.c(1.

Bonpocqr n peftrnur-rcourpo.nro Nb2
Mo"rremylnpuc,-nuheruqecnarr reopr{fl Hl1r}aJrbHoro rasa

rr HaqaJra TepMoAr{HaMrrKtx

M

I.
MOJreKyJt

'2,

Ba:puanm 21.

1. 9lo Ha.:itL,rBaerc.q qHcJIoM creueHefi
ceo6o4u MexaH lrgecrofi cacrerr,llr?

. 2,I{arcos cl,fllcl ycroBaq HopMr4poBKn

QyHKTIHU pacnpe;leneuua?

32
(l

pac



, 3. Bsrpilsum Bepo.srHocrb qepe3

QyHX:rlHro pa0npeAeJreHHfl .

4. Telo repexoAr4r Hg cocrosnuq I s
oocro;rHue 3 r:.lrzu pa3 nocpeAcrBoM npoqecca
7-2-3, a,apylofi pas l-4-3. B narcon npoqecce
r,r3MeueHae nnyrpeuHeii oHeprnr4 6ollure: A {{-
2..1 Hilpr A U1-a4? fas a4ealsutrfi.

14
[]

V

:::g:4 o- ''o,f*ynu;;o;;;ffi; | ,",,,n,i.1T#Iffi:*'*"juxx 
(no p u T) raz

rcole.a'rpm'Hqro frnuxeHar uoreny'r? | l g. B ,artrr oocyAax npu romHaruofi

""^,-l?a1fyx focyaax 
upa xon*raruofi | r€:Mrerparype xr)arrarc, no 1 no*o rasa. B

::y::1"?1,:--ip:i,rc.s ro I uo*o rasq, B I ne,pno, 
"o"ya., 

ra3 cocro'r lr3 oAHoaroMHbrx

::.T,Y_P":t::1. cocror4r r43 oAHoaroMurrx I MorreK.yrr, u u" u,ropo"t _ rc rpexaroMHbrx.

XllllT.*:.i."::T^""p.:r 
-- H3 AByxarc)MHbrx, I onpeaerurb o:fr{oueHae MorrpHbrxwllpeAe{l'Irb orHouleHHe BHyTp9FIHI'IX I renloe,naxocrcr,ir 3Tr,rx ra3oB rrpr4 nocroflHHoMsueprufi srux pa:ge Utl(12? I odreue?

] Borpoqbr rc pefi:nuur_KoHrpolm Nb3

llv
:l,T:1.*^:":.:-1.j:,"Tn""rft | n. rrpa rianux ycroBu.sx (no p u T) raz

S.tenrppcrarr{Ka rr rroc,TosHul,rii ron

.taunll ] 1 Bapuaumi\
QopMytrfporBarb reopeMy f aybca I t. C$oprv;rrnapoBalb reopeMy

rounx BeKropoB | _^-_*^--,,_, j
:::|']t,:.fl.:::i111,i.-:rpauec(oro I 

raHrcHlrrHanbHbln oocraBrlsrollr'lx nerropoe E,
cMex{er{r4f Ha rpaHfue AByx ArzeJreKr,pHKoB,oB, 

I u D., Ha fpaHprqe pasAeJra AByx Ar4oJreKrpr{KoB
3. B qeru t"

srreKrpo.Tarzqec*ofi | 3, Hernuca* BbrpaxeHr4r AJrr nJrorHocr'saquru? 
]

^n" 
u"]lt$l1-' I faycca 4,r' uen opaD.

HOPMAJIbHbD(

rpa*uunrre y"nouru fr" I ,"run"*uru rpaH,rlrHbre ycJroB's AJ'

oKpy)KeHa c rcuN,tu cro.qMr4 | cSepzvecKHMH cJrorMr,r Ar{3JreKTpr{xon (cvr.

_.-.--"";^.,], | gHelpfHr,t sJreKTpr4r,recKoro [oJrr.

""--","l,YrltlTi1rore'I{I4arl 
u qr'ttp! I 

" ;. 'I;ili,,rBHa Harrpf,NeHHocrb B rreHrpe
3apfl)KeuHpro rQmya qo? | saprrnceHHoro x<l.nlqa E6?

llil--r i

1l::::P:f:::T_:te,f1 I s. rroras 3ap,x(eHHa{ cgepa oKpy)KeHa

noa (1u. pucyuor) pucyuor<)

e.= 2



flocrp <l u rt 3aBr,rcr,r Mocrb rroreH r_luaJra or
pa4nt/ca q(r).

6. Ousu,qecnnfi cutrcl BeKropa

IlOJltp't4 3OBaHFrrlCTrd P .

7. Hro,TatKoe HarrprxeHae?
B._CSoplaynHpoBarb 2_fi :axou Knpxro$a..

9. 3anucil.rt 3aKoH {xoyn.a_Jleuqa n
l<urzulsHofi cpo61ve.

1t0. B qdl,r cocror4T HeAocraror{Hocrb
KraccuqecKoii :llerrpoHuofi reopua
3Jr eKTproltpoB(IIHMOCTH [aeraluoe?

1 [. Faccqprarb r{r4pKyJrrrrurc Bexrop u E no
3aMKHyroMy x:<>*lnpy ABCDA r4 cAeJrarb BbrtsoAr,r
o [oTe.HLII{aJrb HrocTA noJrt.

h

1,2. Ilo n:neeruofi 3aBr,rcr,rMocru MonJln
Hanprx(eHHocru, E(r) nocrpourb K arrecrBeHHo
3aBr,rcr,rMoarb rroreHl{HaJr a q(r).



l

l

t-^,
Lt . (_ QopyyJrt4poBaHrb rpaH hqHbre

ycJtoBt4f Arr TaHreH ur4 arTbH btx

c.craBrrrror4r^!.nropou E 
^ E.

B. C$opyy,rzpoBaHrb rpaHhqHbre
ycJtoBt4r llr raf reuur4arTbHbrx

cocraBJrrror4axbexropoe E " E.

- + Veuy p[neu varHurHrrfi MoMeHr

!* 
tTuu c loxpnr I? Kyaa oH HanpaBJreH

tcn,t. nlcvnox)?

--#=',
ll

5, B .rela.]nnruuara{ 
'rBJ,reHHet----

i_nj[n9yatHnrHofi HHAyKuaH. qeMy paBHa
:lAC? O$opnayn4poBarb npaBHro JleHua..- _.". . _"rvrg,J JL'\yvDqLD trp46L'rJtu JreHua.

6. flponoaaluas nepeMbrlrKa ABalKercs
I

BAoJrb nponoAsr{gfi pauxn co crcopocrr,ro t)
n naruutnou nor[ B. Vxa:ars
HanpaBneHr4e au4!rcquoHHoro roKa.

n rpaQ
MAIH.I4T' IIOTOK

K HqMeHeHr,trr

oT Bper4eHl,r.

I

I

I

3. fpanavHrre yoJroBHfl AJu HopMaJrbHbrx

cocrilBrrrro[lr,ixeexropou E , fr

4.9eu1, paBeH op6aralruurZ nlaruarHrrfr
MoMelHT p,,, enercrpo HiL c 3apfliloM e u

crcopocrsrc D ?
YKa3a.lr, ero Ha[paBJreHrze (cnr. puc.),

5. flereHne, ciavoutrA)zxquu u
B3aHM,OuHAyXqaU, nX 3r{C.

6. Ilpoao4rrrlb.a nep e v ur{Ka ABx(erc, B.[oJr b
I

ry)oBoAfluleft peluxz co cKopocrbro D a

MarHr4'rHoM no,r,. .8. vxa:arr HanpaBJreHae
I{EIAyKLIAOHFroro ToKa.

7, [aa rpa$an a3MeHeHr.r, MarHr4rHoro
rrol'oKa oT BpeM(lHa,

1V
U

-'_+==--( lR )-t--r-
"l



Kar< rlsrr,reurer

sJrer(ToMafHr{.

[locrpgurr rpa

E. llpr
BHTOK

flp.flMblh4 rrpoBo

Harrpa

BIITKE,

npaBy

x reluwtna 3lfC
a r4HAyKUrrH CO nperueHeu?

ei?).

suufi nponoloqHrrft
B NJIOCKOCTA C A.III,IHHbIM

no KoropoMy npoTeKaer
rorc I.

rrrrJrr BnpaBo, floxa:arr

i ]- lronexyn;rpHbre roKr4.

ABYX
J]bHO

JrelKHT B nIrocKocTr4 C.rylr4HHbrM rrpsMblM
alln Dn n^1,rrlloBoAotw, no KoropoMy nporeraer ron l.

rJ
Baror rriHyr BnpaBo. floKasam

.HarrpttBJleHlrr[ ToKa, HHltyqLIpoBaHHOro B BHTKe,
14 ewn, geftcrn5lroqax H,a ero JreByro a rpaByrc
cTopoHbr.cTopoHbr.

9. 9erray' paBHa r{prpKyJrrqnJl BeKropa
uarHrrnnofi uruj1yrc:].uu rro 3aMKHyTOMy KoHTypy
Ic)

eHH.S TOI{a, r4HAyrlHpoBar-rFroro B

crzn, refcrnyrorqerx Ha er(f, JreByro 14

cTopoHbI

Iloupocsr rc pefi runr-rcourpolnoJ\b5
Mexauuqecxue rco.rye6a Hufl rr EoJrHbr

nepBofo)

Bapuaum 2t

1. 9ro Ha3llBaeref, AnaHofi BoJrHbt,
BOJIHOBbIM 

'IUCTtIVI?

2. Kaxona pa3Hocrb $a:4eyx MarrHr,rKoB
(nroporc, orHocuielsno nepnoro) (cnr, pracyuorc)?

7',r'
6

1 K7tliluee

n]r'tPlKeHue

tleiray p{nua qkpKyrrrqnrr BeKropa

HHocrrr 
]11 no saMrcHyroruy

Ha pnoyHre noKa3aHbr: I - roxu

.t 0. flprapo4 a AuaNrar*eru3Ma.

ilocrpou.rr rpa$rarc 3aBncaMocrrz O{C
gJrertrp o Maf nrarsofi anrAyKrlr,r lr or ep enreHrl e;(r).

B. Ilpnrvroyroltnufi npoBoJroqHbrfi snron



l

3. T'o.rKa yqacrByer B AByx B3ar4MHo
neprreHfl HKynrpTbrx rcole6aHnrx. Karca g

+prfypl .TIuccax!,y(x) ro.nyuaerc s.. ecrrl

; (n/ + r, I '2),

rpa$u.lecxu gna

rcole6arize rap

HI4E CMEUIEHA.'I
qacrr4u. $yAa tr BoJrHa (ele,eo,

HaKOBO HanparlJreHHbrx

IIEPHOAOB, HO CMCLIIEHHbIX

bHo Apyf Apyra Ha r.,

rcax3:l.ByAer,rw
uqecxuna? r{evry panua
xorebaHras?

ypaBHeHl're 3aryxaloulHX rcOle6aunfir n ero I flc,xcurms efo oMbrcJr
rrcn r<os$Surdr4e)Hra 

Izuryt*auvtn,4o6potHocrrz? 
I

^1rJ.-\,\.,'.vr rtl! rrv n,xJbtlr4vtry)l MgxilHl4llgt
MaflTHHKa paBeH T.)Maccy MatrHI4Ka I p.ro"un"oM, per3r)HaHcuoii qacroroft?

Y'= A . sil2n!lf-x()"), rge A, T, )".- | O..yule,fi :eyrcoeofi BorrHe Bbrppr(aercs
ilonolr(argJrbHue nplraur,rHbr, Koropbre I cooruoureHrena ( = {r,. c,rs(cr: t - tg).Hafiru
onl'loblBalor BonHy. Her'ry paeHa ct(olpocrb 

I cxopoc'ro cMeuleHlrr qacruu s eroft sorue.eorHsr? |

peneuu!. Kaxou c

zarytra**ln, Aoopo,
7.'fiauo ypa

Y.= A. sil2n(tlT-x
IOJIoIKIIT9JIL,HbIe B

norHrr?.1, ].' itl. llro raxoi sasona{ cKopoc'b, I g. Karc o(5qasyerca oroflr{afl aorHa?
rpynnoelx cxopocir eoru? 

I onncarr e6 xapaxrepurre oco6esHocr,,

; I Hanucars ypaBlreHue crosqefi BoJrHbr,
9. llrcr uasuAaerds uHrep$epeuquefi 

| O Karc o6pa:y r;ncn 6ueuus?eo.[H? 
I

l0' fleprzo4 $orclaumi npy)Kl,HHofo I l(). LIro HirsbrBaercJr MexaHHrlecKHM

3. Tovn.1 yrracrB)/er B AByx
n epneHAr4KyJr.flpHbrx r<o,ne6aHu.fl x.
Iluccztx<y y(x) rionyvaer.cx ) eerkl

- 2gosnt ,

83AI,IMHO

I{axar drurypa

r. = 44os(nr + 7r)"

4. Cloxure rpa$nuecxz 4na
rrtpMor{HqeoKp,rx oAHHaKoBo HarrpaBJreHHbrx
KoJrc5aHzrg,, y r(oropbrx qacrorbr coorHocrrcr Kar(
7 : 3, a anruuri4rr rcar j2 : l. By4er na
nore6asue mpr'roHar{ecxuna? genry paBHa
qacrora cJrox(Ftofo rolet5aung?

5. lauo rianpaueune cMeilIeHrrrfl qac.rnrl.
KyAa Itnnxerolr BoJrHa (aleeo, nnpaeo)

6' Hanucart' anssepeHquiurbHoe I 6. Flanncars BorHoBoe ypaBHeHHe.

7 fluo ypairHeurae BoJrHbr I l. cuerq*Hue qacrr,rq cpeAbr s nrocxofi

l0' Ilepno4 l1orc6aumfi npy)Kl,HHofo | 10. t{ro HirsbrBaercJr MexaHHrlecKHM
uarrnuxdpa'BeHZ.]MaccyMatrHI4Ka 

Ip.ro"uncoM,pe)3r)HaHcnoiiqacrorofi?
yeenrnual[z n 4 pasa. Kar n:ueHarcfl nepnoA 

Irore6auni? ] i

] "orpocbr 
r. nlor"".-rcoHrpo,rrro Nb6

l. 3rpxrponraiHraruar rpvpo.{a cBera. llpauuzn fioftrerrca. 3arourr orpaxeur4{ r4
npenoMneHfx' Aocofirorur.Ifr' H or]Joourem,nrtfi rroKa3areJrr{ [peJroMrreHus. florHoe BHyrpeHHee
orpa)KeH 14 e. UBeroBg (br.

^^^^,,3.:,.T:f:::::f:: 
lMonoxpol{arr4qHocrb 

cBeroBbrx Borrlr. Bpenaeun6x KorepeHrnocrb.
bpeMn h r,nTHa KofefeHrHocrH.



| 
_ _ _ ^rl^_ LUvLtL,q/L \vr vlr\rn rilve Lb. ra!;,,vlyc KOfgpgiflHOCTII.

^^t:_i 
a,Ot"u1n" frofireuca (Dpeue;rx. Mero4 $o" (Dpenera. l

pocrpaHeHr{e cBera. /]rEsparrla.r opeHem Ha r(pyfrrou c,tnepcru w H rLrcKe./. ArlepaKilux @payHro$epa or 6ecro
, 

,r_. utflrpil ur ueorcoHeqHo n.[IlHHoil ppxl.tofi UenI4.
l

8' 
{asnarcuflx @payHrosepa Ha ogHoMepnoft 4uspaxrlhounofr peruerr(e.

9. $oHarrze ! ronorRaSau.

19: |r"..T.,f"uy r4 rorrrppr3onan'nft cner. rlorap usarlilx rrpr4 orpalKeHr4r{

nofi romrlrEHbr r4 paBuoro HitKJroHa,

Ha.s KorepeHTHOCTb.

'r'nrbr cAMOC'r o.rrTBnbHofr

I4Ka.i HayKa ilo3Hanr.rfl M4pa.

P,AEOTIil CTYTEHTOB

flpanrolzueiiHoe

8. 
{asnarculzx 

@payHrosep,a Ha olHoMepn oft 4uspaxrllzounofi peruerr(e.

9. floHsrae o ronorpa$un.

rpe.roMrrel{ua. 3axpH Eprocrepa" I I

....---- 
t1-T"""n"t{u" fl Trpkr Anofiurru nyqerpeJror\,rJrerrr4r{. ocisrxHonensufi u ueo6r,rxnoseuHr,rfi,,ror.,y"ffT-l:1rll"* Kpr4crarrna. llonxpzsaqr,olr'bre rpr{3Mhl. 3aron Mamoca.tz' JPTpyAHel{ut B sneKTpox/rtarlrrzrsofi Teopru.I Maxcne[rna. Hopuanllafl" H aHoManbHaf

a:ncnepcn{ " Mero4r,r ua6nlolenu fl Ar4cnepcum.

lpe.[c)MJ]eHun. 3axou Eprccr:epa"

tl:T*"t{u"" npz 4nofi'rlM nyqerperror\,rrrerrr4r{. ocisrxHonensufi u ueo6uxnoseuHr,rfi
nyord.. 

YnlHuecxarr ] 

o cr Kpr4craJrna. llonxpzsaqr4olrHbre rpr{3Mhl. 3 aron Mamoca.

M

1.

2. flpocrpaucrBo r,r BpeMfl n Sn:uxe.
aJ. ue,qrrpu eo Bcereunofi,
4. {.leHrae I{.3. I{uonKoBcrc,ro.

y4,apHofi EoJrHbr rrpr4 B3pbrBax B

E' 3r<cuepraMenrlururre HccneAoBaHrrfl. greKTpoMafHrrrHofo nors 3euru s o6racru
cBepHH3KI4X r{aCTOT,

12. 3{rempurrgcrBo B }Kr.rBbrx opraHa3Max,t z. 3{eKTpr,rrrgcTBo B }Kr.rBbrx opraHH3Max.
13. 3liercrpHu{crBo B atnaoc6epe.
1 4. JIp epuo -riHAyi{up oBaHHbre rr.rAp oAr{H aM?tlrecrKrze B oJrrrbr.

:: @lzerz.recmie Mero,abr perr{orpaur4r4 3eMrrrrpec:enafi .

16, flfzrr,reuenlze yJrbrpa3ByKa B r4urpocKorrnr.
cnnco{ ruoxer] 6r,nr sua'rl4reJrlHo pacurvperrr. Tenay pecpepara ()ryAeHrbr cornacyror

trpetro,4€rB€rrqJreM, 
I

13. 3heNrpraugcrBo B arrraocsepe.
| 4 . np epHo - ilHAyi{up oBaHHbre rrdAp oAr{H aM?tlrecrKrze B oJrrrbr.

6. JKorrepuMenralrHrre HccneAoB
ursnz! qacror.

y. uJapoBafl MoJrHr{r u ee nplrpo4a.
10. hz{arunruoe none 3evlu"
11. Momrus u e6 npapo4a.

I



f ,",".1 trp o MelKyToqH ofr arTecTarlrrn
Bonpocrr K 3K3aMeHy

rro r{T0ra M ocBoelruq Ar.rcuurrJrr.rHbr
no cemecrlpy J\lbl

'nu"ti 
orHocr4reJrbHoorr4 fzurules. lipeor5puno naiuxfa_[are{. pa4uyc_nexrop.

yv*1"*totnl (uacr:raqa). Tpaexropu x.,, pagu5,c,Kpr4Br43Hbr .rpaerflopr4r4.
opocfr a nuHeftuoe y,cKopeHue. rlocryna'eJr'Hoe ABrrxe.Frr4e rBepAoro Tena.

:nqrEd-rrnHoe rr HopMaJr:bHoe ycKopeuas. on-ssr 
",,-lo4y 

rzlrefinuur4 r4 yrnoBbrMrz
KI4Mr4 BeJraqlIHaMr4.

l

]" 
nlnnur 3afoH llnror:ona I{ noH.srlre r4Heprrx.ranbuoft c:ubreubr orcrrera. Bropofr 3aKoH

tOHa I4 IIOHflTple CfiIIF'r t\rA.nLr rtr rrrtrn\/ilr ^^ \r^^^--^

u npe4enrf ero up{naeunMocrrr.

A6cornorHtre u obuocr4TeJrbubre cropocrrr r4

6'' Clcreua M?repI{aJIbHbIX roqeK. L{eirrp aHeprlrru (uerr'rp uacc). Teopeua o ABr4xeHr4rzrleHlpa HufRUuV.

7. Ilofrx,rne ulroo*r"o rBepAoro rcra. MoueHr r?rHeprru vt rerra.

8. l'eope,r,la lllrefi uepa.

9. Itzforueu'r c[rmr. Moruenr u]\4nyJrbca. ypanHeH.ne MoMeHroB. ypanneuze
Bpalqare'flbloro ABIIXeHH{ TBeproro reJla orHocr{TeJmrro Henorer4}KHoit oc1a.

,, ^ --l-,

6,. Cr.icrelra l,t

10. fJnc,cxon{uecxufi og$em, Cno6oAsne ocr4.

I I. 3aicon coxqaueirn.s rMryrbcaurperufi3aKoH Hnror.Ha.

12" Sapon cox{auelrurr MoMerJTa r4Mrrynbca.

13' Pafomra sr{ePrrax B MgxaHl{t:e. 3ueprzx Kr4Herr4rrecKar u noreHrl waJrbHafl.
l

14, Iloprrue crz,ionoro nors. cs.flrn MexAy rroreril{aarrbHofi euepnrefi u caroft.

CI,ICTEMbI,

1-tt. rlr4 MexpHr,rxH xcu4lro crefi 14 fa30B.

ue 3ftlepa.

BH eHr4e 
Frepa3pbrBHo cra, Ypan HeHr.re Eepuylnu.

Kosce p,nar vrB1ag. 14 AHaa wnar4BHafl

18. y

19. y

20. Cu yp peu euuit ra3 oAr4 HaMr{Krr.



l

l

l

*, ?_'"flunxv{uu.f, 
cKopocrrr. IforeHqvzurb'oe r{ r}r4xpeBo$ ABrrr(erFrr4.fl._lriyKoBOKOro.

22. 
far:,runalHnrfi u ryp6yleHrntrfi pe)KrrMbr rerreur{.

23. 
lfeueune [rcxofi ]Kr4lKoclr4. Oopnayna flyaseftnx.

- ^ ^_.?! lrx4H 
r-l' rr orHocarerr bFroc'4 ofi n'rrefi H il. pc,* cKopocra cBera.

ro crofl HcTBa cx opp cria cBera. llpeo 6p a: o Balnfl. JIop eHqa.

2s. 
fropeHu"$o 

.onouteHr{e Arrr4Hbr rz 3aMeArreHrae Bper'e'r{.
l

26' P*nnunaprcrcrafi aMryJrbo. BsauMocn{3', Maocbr rz erreprrzr4.
l

Teopeua

llocrylar

r4 {ecKttP lapaMeTpbr 0rr0TeM6r.

3Heprns zrea[r,Horo fa3a. x{zclo creneHeft cno604rr. 3aK0n
fl SHepfau.

MaKcBeJr.[a - Eoltilnaaua.

-4ep - B aanr c,a. 11: orepMbr peaJr.bubrx ran o B 
"

27. 
lronrcuofeuze 

u pacnaillracrlru, [e0er<-r Mar]c. 3ueprnr cufl:rlr.

28. 
iooruonrfuue MexAy noruoft suepruefr 14 r.rMlynbcgM r{acrr4jJr,r.

1.il

2. Itu
pilBr{opacn

9,P

10. y

6;. o{onoe rr{o.rpurrreo, (Da:ona.fl roqKa, (ra:onar s,{e:iiKa. c:rarucru.recKoe*o*T:": ] 
'

7 " Ilagnpe^endure Maxcnerna cpe4Hve cKopocrr4 MoJre)r(yJr,



16.
TrlepAbrx

1',7.

/4I4afpaM

18.

19.
cBo60

20.

41zI.

22.

/aa
/,J.

Ypannen

24"

00Ee

25.

26.

27.

B'ICH}IE

BJIEHHC

BJTCHI{C

FIO

paTlrM

rcn Kap

pvc 14 rrecrar peuJetxa. flamnuit
TEII. u fyrca.

a3bI

rTop.rr,4ox. Vrnpyraa u rrJracrrrsecxar aetp opruaulx

f (przcranJrrn ar\ufl . O a^s oe as

T

TepMorI'IHaMI'IqecKHe no H.f, TI{r : BHyrpeHEr.[r gHepI'H.s, p a6 ot a, Tennora.
HAqara TepMo,4r4HaMrrKr.r.

BI{CI4M TerrJroeMKocrr4 r4AeaJrbHoro ra3a or Br4Aa rrpoqe,cca" pa6ora,
a.fl fa3o ilpr'r r43onpo{eccax.

afr npoqecc.

ecrBa. llcnapeune rr KoHAeHcarIu:a. Illanxe Hrre u

croJrKH oBeliNa. ynpyro e r{ Heyrrpy ro e a.f om(HoBeHlrfl .

oe paccro.{uze, 3SSeKTrzBHoe cerreHrre pi'ccesHur:. Cpe4uxa [ilLr*a

epeHoca - gaS$ysax.

HOCa - TeIJIOIIpOBOAHO0TT,.

oca - B.g3KOCTb.

i{ HsooparrzMbre rrpoqeccnr. I(pyronoE upoqecc (uuxn).

u ero KIII )\ns.ulLeaJrbHoro ra3ir.

B BaKyyMe.

Ha[prxeHHOCTUI

[OTeHqr{aJroM 14 HaIrprxeHHOCTb}O

lf unu AtonercrRzrroe. IrIo uuan,
6.C

sJreKrpoFrHa4 U OpUe



l

_[
l:i,i,lii1loBaHnocrb. 

flrzener<rpr4qecKaf, Bocrrp?rr4MrrlrBocrr, BerrrecrBa H ee 3aBucr4Mocrb' -] - --:--"v Lu' t)\rtrrLw\rPn'1e!r(ax bUcrIp?ItrIMTIIztBOCTE, BeIIIeCTBa H ee 3ABUC:I,MOCTIol reuneparyprr. 
]

l

() T1-o' r eopeMall aycca Anr sneKTparrecKoro rroJrrr B nr43ne:r(Tpr{rce. Dlexrpr4qecKoe

lljll",lli-,fzsr!*nzqecKa'f, 
rpo'I4llaeMocrb cpeAbr. HantrrrrNeHHocrr, sreKrpr4rrecKofo rorrf, BA?r3neKTpr4Ke. 

l

-"-^_^ i llay-ruie 
ycJIoBI4t ArLt oneKrpl.secr{oro rrrf,rrrr Ha r-pa'r{rle pa3Aena ,,4r.srexrpzr< 

--
,4ltslerctputt ".

nrpoB0,4H

10. Pacnpe I{e 3apsroB r} npoBoAHrZre. 3nerrpocr''frrqecKoe rroJre BHyrpz r4 cHapynq{
TaTr4rIecl(ar 3arrIHTa.

Kocrb yeAI4I{e}IHoro [poBoAHLIKa, evrereMbr [poBonHr4*oB r.r KoH,qeHcaropa.

rJepFr4t HHbrx yeIu4HeHHOro [poBoAllr4Ka, cprcTeMbr npoBoAHHKOB r4
KOHIeHca

TIOJI.f,.

pa. SreKTpar.{ocKof o rlo.rlfl . o 6seuuag nJrf 
')THO 

crb SHeprun 3ireKTpr4qecKof o

13. crr4Kr4 3reKTpr4secKoro IIoJr.f, H ycJroBHrr e.fo cyqe0TBOBaHr.l.S. pa:Hocrr
AB I4)KyI]{afl QUTIA, HAIIprr}I(eFIrIe.

14. KAg 3JICKTPOHFIEH TCOPA' ,JIEKTPOIIPOBOAIIMOCTI4 METANJIOB I4 EE
Hetroc'raro

Yilapsas

I 8. Ilfamue o] unasrue" Cuocodri co3.qaurr{ ura3Mbr. Knru auefirparrbHocrb [JIA3MbI.

I y" ,Hrf3KoreMrleparypHarr rrJra3Ma r4 ee rpr4MeHeHr4e.

20' B{c.xo'.,'frr"puryp Hafl. wra3*a. llpo6nerua ocyurecrllre'r4r yrrpaBrrreMofo
repMorltep4or,o cunfe:a,

_^_ 'j,- 3torr 
ArunpRa' MaruursafluHltyKIJvr.s. 3aKou Euo - (Janapa. f]onsrue r\4arHr4rHofo

iionfl. llpr4Hllr4rr cyrlplo3rrrlr{r4 MarHr{rHbrx rorefi. Mar.uururrii uoueHr:.

22. Md1'wnrro *] rroo, rrpfl Monr4H efi s oro r{ Kpyro B o r-o ror(o, .

23. l{ufircyl"ut!u*oropa MarHr/rrHoft uugyxqun. 3axon norrHoro rora. Mar,luzrHoe rroJre
AJIMHHOTO Cg.rroHor.rA? r{ Topor,rAa.

24 . MarwnrHoe B3 aHM oAerZcrnur] ToKoB 14 e; ILIH; Hr\a.cnJrbr,f oKa _ aM [ep.

r ,_ 
25' vluiatrtuaHrliocu s[e*rpl4rlec*ofo 3aps"na. Buxpenoe HoJre ABr4]Kyrrlerocs sapflila.

vla rHern3]\d Ka K pen.{Tr4 pu crcxuit ef {rercr.

l

l



27.

28. f[ouxrue MarHr4Tnoro Moryrelrra aroMa.

29' 
fazxno- 

r"t ir'ranporoxrz. MoleKyJl.flp'ble roKH' MarHa'rHa.s Boorrpur4Mrrr.rBocrb BerrlecrBa.

.10. IO TOKA.4"II' }VIA|HI,ITHOIO IIOJIq B BEUIEO:rBE, HAUPATXEUHOCTb MA|HI,ITHOIO
IIo'Tfl' Marirrzruar 

ftPotauaennocrb cper(br" IzlH4ynqrarr MarHr{,rHo.o ,rorr" B BerrlecrBe.
.1 IJI. ycrroBufl IJrr MarHr4rHoro ilorul Ha rpaHr{rle pa3neJra AB).0( CpeA.

err4 KoB. Kpran ax HaMarHrrr{r4Bitr{urr. To qxa Itropu.,{onaeHrr.

3nerrpol4qrurlruo { rzHAyKurzu. llpernrzlo Jlenu a..

MexaHr4qecrcue xore6aHus. r{acrora, xoecpfi nqHeHT 3aryx aH?,fl.)

32"Ttvnr,r

.rrora.pzQu

BbrnyxleHHbrx

EbrHylKAafo

8.M

aft pesouauc, rtegouaucHbre KprdBue. cooluoureHrrr MexAy $asavru
r4 cKopocTr,r llpr4 MexaHurrgcKoM pe3oHaHrte.

t MeKaHr.rqecKr4x BOJrH n ynpyrrfr cpeAe. llpo4olrnrre u
floilepeqHbrf nomu.]BonHogoe ypaBtreHr{e u ero peuenae. f'ap,voHr4qeoKae BoJrHbr 14 r4x
xapaKTe)

9.

a 4l u 
luecrcrzft 4 

ercp ena e HT 3 aryx a H Lr fl , MexaHzrrre cKrr x Kor fl 5aH r4 ft .

(i" I3luyxaeni*re MexaHr4qecxpt e xone6auus. An,'nr lr.ry,il:,it u $asa npu

l

34' Clvouua{ou"" I4 B3aI4Mor/tHAyKrIrzfl. }Iu4yxr:unuoc1r, z B3ar.rMHafl ra'AyKTrzBHocrb.
r oHr{ pa3Mr,rKaHrIr FI 3aMbIKaHHfl.

l

35' 3peprnx $aruaruoro rIoJIrI. o6reunas nJrornrocrb s.Freprr4r4 MgrHr.rrHofo rroJr.fl.

l

IV. Ko.ne6atc'lprfl, tr BoJrrrhr

l ' Cng6oauble H BLIHy)I(reHHr,te role6aurzs. faprvroulzuecKue MexilHr4secxBre xore6agras
H X XapaK:Te pv;, eT MKV\.

2. 3freRrrar r?pMoHI4t{ecKHX luexaHl4rlecKux.rcore6anufi. [Iossrue o rapMoHr.rsecKoM tl
I

f?pMoHr4r{9CKHX r{exaHr4rrecKr4x.rcole6anufi. [Iossrue o rapMoHr.rsecKoM r,l

4 g0rtrr4nJurTope.
I

e qArrHaKoBo HalpaBJreHHbx fapMoHurrecr<zx xore6 auuit. Bzeurar.

10. IIo



rt5.

16.

HbIft KOHTyp. fapuouavecK'e SJreKTpol\,rarHrrrHbre xone6aH Lrs" Lr krx

tHe 9JreKTp oMa.f Hr,rrrrbre rore6 anns. r{acrora, xos s suuneH,r 3 aryxaHr4f ,
AeKpeMeHT 3ar.yxaHr{fl gnexTpoMatrnr,rrHbr{ xole6anuft . no6poruocrt

rypa.

Hbre SneKTpoM,af HHTHT,Ie rcole6asas" Auu"rrury4 a u $aza BbrHylnAeHHbrx
14TH rcone6aHufi.

ee PI MAKCB EJIJ]OB CKAfl TPAI(TOBKI4'BJIEHI g SNEKTPOMAIUUTHOft ff HAYKIII4I{.

euufi Marconerua. 3nexrpouarnr4Tuoe [oJre.

lfom c rrq

CTEMA

FIEHI4.S

FIOBH

HTHbI

ypaBlreHr4e An.s SneKTpOMafHr4THOfo IIo,II,r a efo pemeHze. Ciropocrr
neKTpoMafHHTHbX POrrH B cpe,qax.

l',l. cnoffcrea grreKlpoMarHrrrHbrx BoJrH.

BoJrH" tsexrop IlofiHruura. Irlnrnyn:sc

3uep,ru.a u [oroK sHeprnt,t

SnelKTpoMarH I4THOro fioIrf .

V.Orrrurca

[p[po,qa cBera. llpunqznr fiofirenca. 3ax'utr orpa]KeHr4, rz

14 OTHO CI{TEIr'rrrTfr IIOKA3 ATEJIII rI]] CNOM JICITAS. IIOIUO E BHYTP EHH EC-^Jr'Yvrv'rJrvrrra/r. rrvJrrrv\ DnJ I PgfiIorpaxeHfi e. Cneroeo4sr.

l

n 2' Korepeurrxocrb I{ MoHoxpoua:rnqnocm cr}eronbrx BoJrrr. Bpeuenuaa KorepeHTHocrb.
rJpeMfi H ArIfiHa KOfepeHTHOCTr4.

} o+rrruecx|a rnvna rlyrl4' OnruiqecKas pa:iHocrb xoAa. Pac.rer rzurep6epenqaouuofi
I(aprun:br o{ anyx nd rep eurnbrx r{crorrHr{Ko B.

zl. llQlocrr papnofi ronrur4Hbr lrr patsHofo HaKJroHar.
I

6. Ii[puHrrra

vs qrrlri vysJnL \rrlrepcl ur uFgKUflgLIHO r{JII{HHOI4 rllcrtMolz UIeJII{.

paKIIH.T @payHro$epa lra oAHoMepHoii,4nrpparcqflcrHHoft peruerKe.

9, Ilo]rmrae o i'olorpa$un.

10. Eic{ecrneHnlrft r roJrxpr{3onaHul,rfi ceer. fl onxpus aq u;tr fiptr orpaxeHr4r4 r4
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