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Ha rryrr{. Ortrn.{ecxar pa3Hocrb xo,ua.
bIX I{CTOqHI{KOB.

ABHII(eTC' 3aMeureHHO
rlerFrrpoMsro.rrceOco

Ka3aTb Ha prrcyHKe

yruonoft cKopocrLl

MOMeHT nHepUuU rela?
MoMeHT cnlr,t? Jrxasars

MoMeHTa cr{,irEr M 0
o.

SHeplH.s qilcTt4llbr

nuev E, = 2x - 3x2.

0), tvotr,teura ntr m,ca Lg oTHocr4TeJrbHo

ToqK?r (), np'o,or: MOMeHTa I,IMIIyJIbCa Ha
tf,
YYn, TAHleHULianbHOecb z Lr, HoprMarr

Wt I4,nOIrHoe W KOpeHHr.

ocb epawpHun

t

flprz KaKoM :3Ha w x Lracrr.rqa 5y4er
HaxolHrbcq B pa VU?

5. C$c'puy,nu 3aKOH COXpaHeHr4.S

urvrtryJrbca, Itrprr.r Kr4X yCJrOBr4.sX peaJIbHo
BbIIIOJIH'IETC' 3TOT 3 na 3eune?
6. Harrncarb ypaB ABIDI(EHV' AJI' TEJIA

Maccou m B norl crrJrbr rqll(ecria 3eulu
Hf rrpeHeopeqb).(curoii corpc)Tr.rBne ctonpoTHIlJIeHHrI, IIpO

Ilpznqau frofi
IIOKA3ATCJII,I II

OcH orsbr KJraccmqecKofi MexaHr.l

SAMENJICHI4EM BO

4. lloreHquan
ONI4CI,IBACTC' BSIP

jt. C$opiraynu
h{EXAHHIIECKO14

pearlbHo BbIIIoJt

MaccoH m, Ha

(:J

F

3arouu orpaxenr.rq 14

nug. f{olnoe nH'yrpeu{ee

I{eHlp AHCKa fre

)\ucna. Yra-:art

rleKTopoB yuoeoff

t4Mrrynbca L0, y

MoMeHTa 
"t u, frI g .

o., tl
I

+ol

,nnrrepSepeHqrzoHnofi

llpruorrraHefirioe
.LI il NIICKE.

NTI4Ftf -KOHTPOIIO

Bapuaum2

i. O4uopo4ur,rfi AIICK Bpar{aeTcrr c
OcH, IIpOX0.4sUI,efr .{epe3

HAr,rKyJrripHo rrJro0KocTH

pr{cyHr(e HanllaBJreHr4rr
I

cKopocrr,r (t), MOMeHTa

ro ycropeHr{fl t0,

1---'

?.. CSopuynupoBa:rr LillrefiHepa.
li. Kan onpeAentrerc MoMeHT uunylrca? Yrca:arp

HA DIICVHKE BEKIO MoMe:Hl'a fiM[yJrbca Lg

otuocrztenrHo rorrK

SH.eprHrr qagrHllblr

vt lio: ':|x" - I2x.lIPu
KAKOM 3HAqEHVI{ X

paBr{o nynrc?
?re qacTHr_lbr oyAeT

3aKOH Co::paH{eHr,rr{

flpu rcarcux ycJroBurx
3Tor 3,aKoH Ha 3eu.ne?

6. Hanzoarb ypaB Hne A[itDr(eHLIfl IIJI' TeJra

4efic'rnyel roJu;KO. cuJra
pquoHuu[,Ha{ cKopocTH



7. 3asucr,rtvrocrr qlraJrbHor4 SHep|r4lr oT
Koop.4r{i{arbr II]pH Ha pr,{cyHKe.

Hzrpuoyiire rlpzL$urc

3ABI,IC][,IMOCTH CI4.IIbI

naptt6ono

tpwuHa napa1oJtbr)

8. Karue
yTrBeplKAeHr4r cr usst?
HMqiJIbCa TeJIa

rI oT KOOpAHHa|br.

cJleAyroqero
I\folresr

bHO OCI4 3ABIICHT:

nparqarorqefrc.rr cKaMbe
brM cTep)rffieM B pyKax,

ropll3oHTuurbHo. Eclu
B BepTHKZurbHOe

MOMeHT rzl{eprlr4H

yrJroBa.[ cKopocTb;
I\4ItyJIbCa CHCTeT\{br He

KHHeTHqeCKa.rr 3HepfHt

HJIbHbre yTBepn/rA'gHl4fl I{

a) or uaccnr
6) nronaeHra c
r) roloxeuuR
r) cropocrn
(J6ocno,natr

9, 9e.uop,er c,Toprr

XyHoncx.oro c
pacIIoJroxeHr-rb{Ml

cTeplr{eHrb iloBep
no.ilo)I{eHlie, lto:

a) yMOrrbul

CHOTEIIbI;

6) ynreHrrl
n) MordeH'r

f/ ./MeF:b[xHTc

CL]CTEMbI.

Brr6parr

4. T'elo repex
cocror{Hue 3

rpoqecca l-2-3, a

npoqecce H3M()HeH

6o.xrrne: AU1-24 tnn

fas u4eatrHrrfi.

kr3 cocTo.sHu, I e
pa3 IIocpellcrBoM

rofi pas 1-4-3. B KaKoM

auyrpenuefi orrepruv

o6ocHosarr.
Mo.neny

Bapuannn 7

1. 3anucars
MOrex:yr.spHc)-ril4

Hoe ypaBHeHr,re
qecxofi Teopr.rH.

2. KaKos currc,n Sy Kr-Ir4r,r pacnpeAereHzs?

3. Ilanncan, JIy oIIpeAeJreHH.{
CpeAHel0 3Ha.rIr3HPIt BEII,IqLIHbI .X,

:Har $yunqulo f(r)

A'U;a4?

'/. 3asuculaocrb cr4Jr

I{OOpArrHaTbI rr BeAeHa HA pr{cyHKe.
Ilapzcyfire rpa$ur< ,{ecrs erHrrofi 3aBI4{cHMocrI,I

[oTeHu]ItulbHot4 r,r oT r(o0pl(HHaTbr.

llepruuna napaioilbt

8. Kaxne [)iI-{KTb] yrBelpxAeHHfl
c.npa.ne4lranu? M HT HHepqpM TeJra :iaBr4cHT:

a) or

IroTeHItrI4.aJIbHOtO nOJI.fl OT
rncEc gq hrrn\/Lrra

6) r,roueura
ocH BpaLueHr4q;

t

B) Maccbl Tena;
r) yr:ronoro yc
O6ocnosarb

9. B KaKtzx c olcqera geftc'rnyror
r{eHTpo0e)KHag. cvila cula I{.opaotuca?

IIrIeCKa.fl Te0pufi I4{eaJIbHOfo fa3a II
Bapuanrn2

ptexanrzqecroi c
2. Kalcoe cMbrcrr
paclpe4ereHrzx?

aqaJra, TepMoAprHaMrrKr4

l. 9lo Ha3brBaercs r4cJIOM Cr,eneHeft cs060,4rr
u?
H.rr HopMr{poBKH qpyr{KqHr{

3. Ilrrpa:url
pacnpeAeJeHr4{.

Lrepe3 $rynnqnro

4. Teno nepexo4uT u$ cocroturrs 1 s cocrorrHpre
3 o4uH pas M rrpr)qecca l-2,-3, a

Apyrofi pa3 1-4-3i. B KaKoM rnpordecce

rr3MeHeHr4e nuyrpeHupfi oHepfula 6onrne: A [{.
24 HIrv A U1-a-3? fa: plAeantHr,rfir.

I



l. Crpopnayl

BeKTOpa _C.

3. Ei .r0ila

sauur:rr1?

---4 EG -- lrJ

e=1.5E,

E

9. 9euy paBrro rr
V

creneHefi cno6ogrr 4lr
qeroM t<one6areru,noror4oJIeICyJrbI CO2 c

AEIl)KieHnt MllJleKyJl

10. B AB)D( Aax rIpH KoMHaTHOH

reMrrepa.Typ€l no 1 uorxl .ra:a. B
[epBc)M cocyAe n'a3 I,I3 ONHOAI'OMHbIX

i\4oJIeI(yJI, a BO

Onpe4ern'rr
sueprzft ernr< UJU2?

Bapuuun I

2. H.anncarr
HOpMirJrb,Hbrx

HaIIp')KeHHOt)Tri

- r43 ABIXaT()MFrr,rX.
EHI'IE BHVT:DEHH}IX

Snercrpocraru

reopeMy laycoa gnt

ycnoBHJr Arq
Be.KTOpOB

v sneKTpl4r{ecKoto
cMeilIeHr,ur Hzr |paH ,4Blx AHsneKTplaKoB.

3JIeKTp o crarlr,lecxofi

4. .le,ury paBeH

3alpglK:eHHOfC, KOJIb

pzcyuox)

noTeHrIHaJr B jIeHTpe

;a qo? O6rrcuum.(cna.

5. Ilorias 3aplrlr(e

\e
Haq crpepa oKpy)r(eHa

MPI Al43neKTpuxc,n (clr.c$epnuecxzl,tv,r
pracynorc)

llocrpou'rr sana
paauyca E(r).

6. tDnyqeclcdi Al{3reKrpt{qecKoH

9, l{pu KaKax ycno
V

(to p u T) raz MolnHo
AqHTATb KINEAJIEH

I0. B AByx cQcy4ax n:ppr xorrlHaruofi
leMleparype xpaFrr4pcfl rro I uomo raea. E
rrepBoM cocyAe fa3 cocTolrlt H3 oAHoaToMFrbrx

MOJreKyJr) a BO BTgpOM - A3 TpeXaTOMHbrX.

Oupe4elurr, oinourerule MoJlflpHbrx
TerrJroeMKocreft sruk fa3oB rrpu flocro.rrHHoM
<l6seMe?

Ka r,r llocrosHnl,rift roK

SJreKTpr{qecKoro

4. r{enny paBHa

'\ c,

5. flora-s 3ape HAg.

rIeHTpeB

cQepuuecrcnurz
pr,rcyHoK)

q(r).
5. @Hsraqecxkrfi

ccpepa OKpy)KeHa

AHSJIeI(TpI{KoB (crur.vl

cT6 noTeHnlurua o'r pa4eryca

cMbtcJr BeKTopa



rrpoHlilIa€Mocrn

7, I{ro rirKoe
L C$opnryna
9. 3anucarr 3alKoH

10. Cyrs rKrl

TeopHlr sJreKlrpon

11. Paccqnrar;
3aN4KHyTOMy r(O

BbIBOITbI O IIOTEH

Bapuaum I
1. Pacnp.srrn
HI{AyKrIr4s, ed cnu
2.. Crfoprvry:rvr

4rx nercropa l?.
3. C$opuy,r
A)Is. TaHI'elIIIIul

BeKropcfBEnfr.
4. x{evry paBeH

BI4TKil c rox.on,t I?
pracyHorr)?

5. B rreM

3JIeKTpOMafr

3AC? C$oprvrynn
6.flpoeogrnlar n

nponr;4filqeii paM

MA|HHT]{OM II{)JIE

A

,4rlr,Dxyua{ cwtai'
1-fi garos Kupxro$a.

e roraruHoii rfopirae.
rIecKoH SJreKTtr)OHHOH

METAJIJIOB.

yJr{qulo nenropa E no
ABCDA rd ctrerrarb

bHOCTII TIOJI'.

10. B qem cocrorrr

4.r{enry paBeH

kroMeFrr F n,

8. CSopvrynr4poBarb 2-fi zax<>u Kupxro,$a.
rr-"lleHqa n rrxalruofi

Qopiue.
HeAOCTaTOTLIHOCTb

KIIAOCHqECKOI4 olerrpoHrrofi
SJTeKTpOnpoBoAHMOCTZ MeraJ.rClS?

11. Paccqrararr,
3aMKHyroMy rcoHryp! ABCDzl H cAeJr&Trr BsrBoAbr

O IOTeHIIH'UILHOCTId

B E

E"

Maruuruoe rroJre r,r 3JI

MarHursas

3aKOH nOnHOrO TOKa

rpaHHqHble )rcrloBlz.f,
bI{bIX COCTaBJT.flIOIIpX

MAIH}jTHbIH MOMIEHT /)fnj

'Aa oH HanpaBreH (cM.

AETCfl 
'IBJIEHHEHHAyKrIrlU, rreM)' paBHa

npaBLUro Jlerrqa.
I{KA AB|4)KETCJI B.4OJIb

I
co cKopocrbrc lJ B

Vxagarr HanpaBrrer{He

OnOpOcrr,ro D ?

Vrcasarr ero

5. flereHne
maprMor4r{AyKr\r1fi1,

p6u'ralr,nufi nrarsu'rHuil

c 3apsAoM e v

(crr,r. pnc.).

caMor.rHAyKrIr{H

3AC.

r4HAyKUr4OHE[OrO TO

t0



a

lbumyp

7. flaw rpaQnr. n:na HHfl MAIHI,ITHOT'O

IIOTOKa OT BpeMeH

napa6o,ta c

eepu,tuuoit

et:A
l\

f | \

Kan Hz BeJrurrr4Ha 3AC
3JreKTpoMaruurnofr r4*rAyKrIr,rH co npelreuelr?
lloc'rpou:rr rpa$ux e;(f .

E. Illprrvroyronrir!fi uponolouuufi Br4ToK

JIEXfl{T B c AJruHHbrM rrpflMbrM

rIpoB0AoM, Io KoTo nporexaer rox L

lft
Burox ryr{yr BIIpaBo. Il)Ka3&T[,
HanpaBJreHHir HHAyTI[pOBaH]rOrO B

BlITKe, U CHJ.I, Ae HX HA EIO IEBYIO H

flpaB]ro cropoHlbr
9. tleruy 

tr|aBHa
frft ilo 3aMKFryTOMy

ql4pKyrqqr4r rleKTopa

Kenol(a3aHsl: I-roxpr
F{aIIpr)KeHHocTr4

rcourypy? Ha puc
npoBoArrMoctn, i - KVISDHbIE TO](H.

I
B

7. flau rpaSrzn a3MeHeHr{q Mafr{ul'Hofo roroKa
0T BpeMeHI4.

ilocrpourr rpa$4r 3arlucr41\{ocrH 3AC
gJrexTpoMarHarHofi HHAyKTIT{H or npervrelun e;(r).

I . flp.auoyromnrrfi ppoBoror.rFrbri nnror Jrexs4T

E rrJrocKocTrl c AJrr4HqbrM [prrMr,rM npoBoAoM, rro
I(oropoMy nporexael rox L

lBurox rflHyr 
".tpuio. 

floKurarr HarrpaBJreHr.rt

TOKa, r4HAyrl[poBaqHoro r] Br4TKe, u cl,i'rr)
geficrnyrculnx Ha ero reByro H rrpaByro
cTopoHbr. 

I

9. r{ervry paBH4 rlr4prrlyJrsrlur BeKTopa
nraruurnofi uH4yxqlu no 3aMKrryroMy KoHTypy
n

*A
I.)I

t
I

I

I'
I

11



1 r{ro Has

Ko:re6aHlu?
2. KaKoBa

OIHHAKOITO

6. I{arulcilm lu

sorHbl'/'
8. t{ro"raxoe

cKopoc'fb eoIH?

Tr1

10. flprEpo4aL !5ep

Bapuanm I

(BTOpOfO OTTTOC

pucynon)?

Kltattuee

3. T'o.{Ka 'ylracrB

nepner{Ar{ KyJT.rrt)Hbrx

nepaq{oB, Hr)

oTFrocuTeJrbHC) ,Allyr
cooTHocqrcs KcLK 3

lapuolt&t.lecxr+u?
cJrOilrHoro Ko.r:tet)ttH

5. ldauo HrarpaBlreH

9. rlro r:ra3blBaetrcf, 14

10. llle,puroll
MaTTHI{Ka paBeH

zt' 'l/ /
,/,/

n
rtl
Kpailuee noro)tceHue

2

HUe

B AByx B3aHMHO

role6asasx. Kaxa.r

HIIX tro {ruse
Ha fi, ar4fr.[HTyAEr

Eyger ma rore6asue
y paBHa ':racToTa

cMetueHrur r{acTr4rl.

3aT)rxaH14fl,

), rAe A,
BE.IIHTI14HbI,
r{euy paBHa

i,

ra. I t0. llpupoAa Ar{aMarHerH3Ma,
Mexauu.recrue KoJre 6 and.u' 14 BoJIHr,r

Bapuaum2

Qa:oft rapMoHr4qecKofo 1, rlro Ha3brBaerc.tr AlIzHofi B{fJIFrbI, BoJrHoBbtM
qrcrov?
2, KaKoBa pa3Hocrb Sa: AByx MarrHr4KoB
(trroporo oTHocr.rTeJrbHo flepBoro) ( crra. pracynox)?

4a: anyx MarrrHr4KoB

bHo nepnolo) (cu.

L,2lz1

f <:

B3AHMHO

$urypa
Qrarypa JIucczrNry IIOJIYIIaeTC-fl , OOJIl.l

n t2).
[), = 2<>osnt ,

l.x = 4cos(n/

4. Crc,xlne rpra$lr ,4Ba f apMOI{IltqeCKI,IX

HF{bIX KONEOAHHfl DABHbIX

3. 'Toqxa yqac'rByer e AByx
[epneHAnKyn{pHbrx nole6aHtas.x. Itanas
Ilwccaxy y(x) lonyqaerc.s, eclt

P =z"otnt '
lx = 4cos(n t -r n).

4. C.ron<ure rpa$Nuecrcu ABa fapMoHr{qerlKux
oAfi HaKoBo HanpaBJreHHux tro:re6anur, y
Koropbrx qacrorrl coorFloc.grcx max 1 : 3, a
ar4nJrr4TyAbr xat<Z : 1. Eyger lu nole6auue
f ur.pMoHr4qecnzrvr? 9emy paBHa r{ercrora cJro)t(Horo
xoredanus?

5. lauo HarpaB,rreHlre cMerqeHnr uacruq. Ky4a
Anll;Kerc.rr BorrHa (nleeo, Bnpa.BCr)

a\,,/-)r,
6 . Hanucarr B oJrHoB oe ypaBHeHr4e. flo.{ctur4.rn ero
cMbIcn

7. Cuerqeuue qacrr4rl cpeAbr ni nlocrofi 6eryqefi
:n,ynonofr BoJrHe Bbrpax(aerOr coorHorreHpleM

\==\,.cos(at-m). I{afiru cKopoctfb cMeueHr4.fl
qa.crurl n srofr BoJrHe.

8. Kar o6pa-:yercl crosqafl n,orma? Onacarr eei

xa.paKrepHbre oco6eunocru. Hanuc;rrb ypaBr{eHrre
closqefi BoJrHbr.

9. Kax o6pasyrorcx 6uesus?
10. r{ro Hrr3rlBaercq MexaHl4r{ocr(aM pe3oHulHcoM,
pe3oHaHcHoft qacrorofi?

KyAa genxeros BoJr (ueno, nnpaeo)'l

bHoe ypaBFteHHe

3aTVXaIOilU4X l(CrI a efo pellleHl4rl.
KaNon oMbreJr rcos$S
godporuocrui'
7. l\auo ypaBHerlrue HbI

Y = A sin2tr,(t/T-
fIOJII ONfl ,ITEJIb H-bI I3

onI{cbrBaIoT Ilc,IIHy.

T, l"
K'OTOpr,Ie

cBropocTb

yBerr4rtr4nrz n 4 pas
nore6annfi?

cKopocTb, rpylnoBat

quefi noru?
Hl4kr lrpy)Kr.rHHoro

T. Maccy MarrHHKa
Kan raguenarcfl .[epnoA

12



6. Ha nyrn

CBETA,

LrHepqHr,r,

6. Cucreua vr

Hr{epru4r4,

Orttrurca
Bapuarunt2

i. C$opnrynuponam 3aKollrbr orpaKeHu;r pr

upeIoMJreHHf .

2. Onrzqecna.fi pa3r{ocrb xoAar.

3. fluocrr paBHofo HaroroHa.

4. {u$paxqrar @paynro$epa,

2. Oilr:uqecrcaLq

3. lloroc,sr oa.er{oil

4.,{racpparqur
5. Ecrecrsesnr,rff z {pH3oBaHHbrfr c;ser.

cBeTa IIOt{eilIeHbl
NBE ilJIACTI4HKIi Typv,aJrkrna. floc;re

Hnu 1 cBer rroJrrHocrbro

Bapuaunn I
LC$opwnylulloBarb

[poxo)KnteH[tr rr

coornercrsen:Ho I
6y4e'r paBeH'ylon
n O'O'?

n frofireHca.

5. llorxpu:aqr.ru rrpn orpax(eHnr,r tr
11peJroMJreHHr4,

6. Vrol MelKAy riraBHbrMt4 rrJrocKoorqMr4
nonrpu3aropa kr aHanrtaropa paBer 30",
Onpegerzre Ia3MeFreHae nHTeHcIrBHOcrr4

no,lt.flpa3oBas, ]lcnn 't 
H Jz - HHTeHCI{BHOCTI4

IIIJIiICTI4HK14

flpollleAil]ero qepe:] H]rx cBeTia, ecJlr{ yfoJl Me)KAy

rnaBHbIMH frJrooKocr.rrMra 6y4er cocrannqtt 4 5 ".

l()t_

ffril tt I

*l/ llt*,F-T1---
r{ Ili
^ l-I*-r()

2, u Jz:3It/4, qeMty rorAa
HarrpaBJrer{usuu OO

H HMrry/irr,ca. VpanHeuze ABrrxeHuJr. Tperufi 3aKoH

rcpQexr. Cno6o4urre ocu.

HN{[yJrbca v rpet'mfi 3aKoH Htrclosa.
MOMeHTa IIMIIyJI]>Ca.

MexaHIrKe. 3nepra.a KuHerl4rrecKat Lr rroreHlllazrJrbFra{.

Cnrsr nnexqy fioreHrlr,ra;rbr]ofi suepuaefi u cwtoti,.

Hafl aTTecliaqllfl IIO IIT'OIaM OCBOeHI{fl AHCUUIIJITIHTTI

BOIPOCbI K 3K3AN4EH'Y
I. Mexauulca

l. Mexasvqe,olloe

flpunuun orHocareJl
Hax npocrefiruar $oprr,ra ABr,rx(eHHq Marepr.,rr4. Cucreua

I utu te x. flp,m 6p a: o n auus. f' urr4 re n. P agvry c -B eKTo p.
2. Marepuall:uar na (.racruqa). Tpaercopux. Pagvryc r(pHBH3H6r rpaeKTopr4.r4. Jlnsefiuag cnopodrt

rz nuneftuoe ycKopeH IocrynarelbHoe ABnKeHr4e .BepAofo reJra.

lUllei,tHl'ItttltZ U yUOnr,tMZ3. Taureuqnarm H HopMaJrbHoer ycxopeHr4e, Cs.ssr Me)KAy

KHHeI,IaTI.IqeCKI4lv{H Ben MII.

Bropofr 3aKoH HsroroH{ n
I{rloroHa ra npe4elu Qro

4. Ilepnrrffi gatos H II IIOH-flTLIe I4HepUUanhHOI4 CI{CTeMbI OTCqeTa.

orcqera.

5. FIeuHepunaTEHbre fncrelatr orcrrera. A6colmsr,re r{ orHocuTeJrbHbre cKopocla r{ ycKopeHr4e. Cuhsr

ToqeK. l{ourp HHepua}r (qeurp naacc). Teopeua o ABu}r(oHrrra qenlpa

7. ll[osxrpre a6con

8. T'eoperraa LIIrefi
TBepAoro rera. MorraeHT r4Hepq[4r4 TeJra.

9. MoueHr cunu. M MeHT r4MrryJrrca. Vpanueune MoMeHTon. VpaeHenrae BpaqaTeJrbHoro AtlrcKeHHt
TBepAOtO TeJIa O',TFIOC bHo HeronBraxnofi ocN.

IIoHflTHe CkTIIbt, Ma0CbI

rlpI{MeHHMOCTH.

I0. FuprocnorrrrqeoKH

1 1. 3axoH coxpaHeHu

12. 3arou coxpaHeH

13. Fa6ora r,r slreprrur

14. lloHsrue cnrroBoro

1 5. 3arcou coxpaHeHa MexaHzqecKoH 3iseptHrr.

1n
l-l



16. Koucepnarua

17 .3aqa'rurrl
18. Ypianueur4e 3fire
19. VpaeneHue

20. Cur;rerua ypiaBHe

21. Ifizproylrrlr4Jr cKo

22. JlawuwapHrrfi u
23.'[eqesue sflgKofi

24. flpwugwn
clrera. Ilpeo6pa:ro nan

25, Jlopenqeno

26, Pensrmnrzcronufi

I
l,flossrne vnean

MaxpocxouuqecKrae

2.BuyrpernH.f,.s Dr{

3Hepfr4l4.

3.{anneHue la:la c
M OJrer(yJrjrplro-KTIH eTHlr

4.Vpanueuue oocro.fl

5.,Ilusauuqect:He a

CHCTEMbI. fIrOH'ITHe O

6. (;asoeoe npoorpa
7. Facnpe,4eresuer M
8. JB apo rr,rerpurrecKa.fl

9. JPacnpegeJreHtr{e)

10. VpannreHze lSaH-

1 1. Me'rac:ra6prlrnoe
12. Br4rrpeHHJrr sHe

13. 3$rpercr ftmoynr
14. Xapaxrepurc'rr/llta

15. IloreprxHo()r'Hoe

JIannaca. CruraqusaHue

I 6, Kpracr:arurrrqeoKa

'r'er, SanoH I-yxa'
17. @a:ru Berqocrrla.

18. lloHqlue c'ror
19. flpurlelruoe

npo6era.

20..flsreHrae ue

21. .flsJxenr.re ne

22.,flnnenue
23. OcHorsHbr€) rep

nepBofo Haqzura Tep

24. 3aeucuNaocrb

Pl3OIIpOIder0CAX.

25. Anen1ianrqecxufi

26. O5trtaruwbre r4 H

27.Ilnw ltapHo z
28. flpuur1zn 4
29. l)ulponus. 3arcon 3H1fpOrrr4H.
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I4 HeKoHoepBarnBlrrbre culrr, I(oucepBarr4BHat

xunr<ocrefi v fa3r)8.

u ilI4CCt4ilAT I4BHAfl CUCTeMLL

brBHocru. Vpanu ;une Eepnynnra.

HI,I IA3 ONI{HAMI4I(I].

Iloreuqual rHoe H Br4xpeBoe ABr,rxeHN.u.'Jieop eua Xyllon cnoro.
JIeHTHbII{ pe)I(HMbI TeLIeHpI{.

ru. (Dopnyr 
: a fly asefinx.

fl rrAezrJrbHoro riBa. quclo crenesefi cso6oltr. 3alcoH

T'OqKr4 3peHr4.r{

bFrocrr{ 3fiHilrr:efiua. Polr cKCJpocrH cBera. flocr:ylar tlocrorHcrBa cKopoolr4
JIopenqa.

Hr.re Anr4Hbr r,r 3ilMeAJreHr4e rjpeMeHr4,

nrc. BgauuooBfl3b Maccbr Iz 3HeDlr.II4.

Ocnoesr MoJrelny!'rfl pnofi rluennlr r{ TepMoArrHaMn Krrr

fa3a. lMonerynrptlo-t:r.{He:lur{ecKoe roJIKoBaHrze reMrrepaTypbr.
I{eTpbr cucTeMbr.

paBHopac;np *o*n"*,1r"

rwoJreKyJrspFro-KnHerr4qecnofi reopuu. Ocuonuoe ypaBHeHHe

14 TeopLlI4.

vfl uAearrbnoro fa3a (ypaeueuue Itlanefipoua - Meu4eleena).
qecKHe 3aKoHoMepHoo'rH B Qusuxe. CrarHcrH.recnnfi treroA uocne4onarlnr

KrrIHr,r pacnpeAenoHr4tr.

. @asosaq rorl.Ka, (tasoeal .sqefixa" CraracruqecKoe yopeAHeHue.

cBeJrJra. Cpe4uur: cKopocua MoneKyJr.

ra. Pacnpep:eneHue Eonnquaua.
KcBerJra - Eoltultaua.

ilrrbca. I,Isor epurr peanr, Hbrx r€r3oB.

uue. Kputru uecKoe coclto{Frl{e.

Ht peaJlbHoto fa3a.
,Torr.lcona. Cxuxresue ra3oB a [oryLreHr4e Hn3xllx reMrreparyp.

oro cocro{Hpr.fl . BnuntHr4fi nop.u4on.

. Curr,r, Bo3HzKarorqr4e Ha r(pr4Bofi nonepxHocrn )KHlIKocrH. €Doprr,ryla

KalI{JIJItpHbIe I[BIeHI4S.

pelxerKa. flan uwit iloprrAor.r. Vnpyrar 14 nJracrr{rrecnax 4eSopMarlut

H KoHA eHcaqux. flnaueHlre r{ Kpr,rcr anrt:zaa\r4fl , q>asoBafl ,4narpaMMa,
nru. Vnpyroe r4 Heynpyfoe croJrKHoBeHrre.

ceo6oAuorocro.rrHrre. 3$SelirueHoe ceqeHr4e paccerrHt4.s. Cpe4Hr:n Arfln:ua

- au$$ysur.
-- TenJrorrpoBol[H ocTb.

-- B_fl3KOCTb.

HAMLILIECKI,IC rroH.rrrz.fl: BHyrpeHH-flfl sHeprplrr, pa6ora, TerrJrora. VpanHeulae
HAMHKH.

HAeaJrhHoro fa3a or BHAa [poqecca. Pa6ora, coBepruaeMarr ra3oM r"rpr4

uecc,
paruMbre npoqeccbr. Kpyroeofi ilpoqecc (qraKrr).

K[I{ 4lr HAeaJrbr]ofo fa3a.

TeTIJIoB of o ABLII areJlf I{ xoJI onr{Jllnofr uaruuntt.

rBepAPrx



rrpoBOAHaKil, 3Jl

3Heprrul

20. Ill,rc,cxorena

c14HT'e3a.

llpuuqun cynep

25. klmsapuau
pe"u.aTunucrcxnli

26. lnuxreuue

Marnurua.s trpo]Frr4

31" fparuanrrmre,

30. Crarucruqerc

HaqaJra TepMoAkrHaMH

5. IloreHrllrzn. P

3 IIeKT'pOC:Ta'Ii4 qeC t(Of O

6. tCnc,6olu6re 14 a

opHeHTarII4OHHarI [OJl

1. llo,nrpu:onzLH

reMnepa'rypbr.

8. Teoperua ['a

ljraerenrpuuecKitr n

9. f'pauu.lutre ycJroB

10. PacnpegeleHue

28. flonsrrae NrafH

29. Mnxpo- H MaK

30. 3anon rroJrHofo

32.Tnnat Marr{err4ro
33, Ormrr @apaAe.fl

flnslexrpu,-lecxar

Bec (rep*ro4zualrlrrrecKaq BeposrHocrr). Craracrr4r{ecKoe ,roJrKoBaur{e nroporo

1. llarcou Kyronra.
lXpunqur c'ynepro3in

2. Iloror Hant)q.)fieH . Teoperra I'a'ycca AJrr 3neKTpocraruqeoKofo floJrt B BIAK)ryrVre.

13.IlpuueueHrre r,r faycca Alts pacr{era noleft.
4. I' a6<tra crrJr g.rrc) qecKoro nom. IdupnyJlfiqnfl Hailpsr(eHHocru 3JreKTpor]TarrdrreoKor.o no.rrf.

rroreHr[r{ruroB. Cn.t:lr Me)rqy }loreHrluaJroM vt Harrp,DKeHHocrbro

o,[s.

B Belr{ecrBe. f'unrr ArrcneKTpllKoe. I4oH.r{atr, gJreKrpoHHas. Lr

III. Srrercrpuqec'TBo u MarHerr,r3M
psxeHHocrr 3JrenTpocrarr4qecKoro rrols. lloHsrr4e 3neKTpocrarr,rqecKofo
sneKTpuqecnux uolefr.

e 3aprAr,r

roirs.

I1, 3nenrpoeldr{ocrb
12, 3ueprux :ap

13. Xapaxrep):^c)T'pi

sJreKTpOI[BLDKyqar C

lB. llos.srne o

pa4v{y c sKpilHr{poBa.H lhasx,reuHa.fl rrac rora,
I 9. Hz:.txclreM:[eoarv u IIJIa3Ma r{ ee rlpr4MeHeHr4e.

as. rrJra3Ma., llpo6lenra

BOCTIpHHMT{I4BOCTb BeIIIeCTBa Ir ee 3aBI4OI,ilVlOCTb OT

ocyUIeOTBneHI4.s yflpaBJlfleMOro Tep,McftlAepFIqro

lloH-srae MarHrarHoro nohs.

14. Kracc,uqe()Karr o I(TpOHHar TeOpHfl sneKTpOnpOBoI[T4MOCTH MeTaJTJTOB rZ ee Hreltoc'raToqHocTb.

15. Brnrol 3aKoHorB

16. I4onusaqurr MOJre l{aapuax uouusaqznJ
17. HecauocroflTeJr pf u cauocro.flTe.rrHtrfi ra3ollbre pa3p.flAbr.

Anq 3JleKTpr4r-IocKofo noJis B AaoJreKTpHKe. 3nexlpuuecxoe cMerrleHue.

nuaeMocrb cpelpl Hanpxrxet.Hocrb SJreKTpl{r{ecKofo lront B Ar4oneKT.pr.rKe.
q AJr.s oneKTpuqecKoro rroJr.rr Fra rpaHulle pa3Aena "gtrzgrempnn -- 4uslercrpurc'?.
3ap.fl.4oB B rrpcBoAHr4Ke. Slexrpocrarr4r{ecKoe [oJre EiHyrpr{ H cHapy?KH

aTurlecKaq 3ailfrl'l' a.

r{eHHoro npo BoAH}IKa, Cr4CTetlIbI fipOBOAHHKOB I4 KOHAeH CaTOpa.

x yeAr{HeHHofo npoBo/\HuKa, cHcTeMbr rrpoBoAHHKoB pr KoHAeHcaTopa.

f o noJrrl O6rs eMHas IrJro'fHocrb 3Heprur H 3neKTpoc'TalrrqecrKoro l[oJlfl .

Halp_slKeHHe.

u [2xoym* JIeHrIa ras 3neKrpoHHbrx rrpeAcraB.ueunfi.

Jr H aTOMOB, peKr)M6r4Har-{uq noHoB. Pa6ora uo]'j^n3awtpr.

. Cnoco6u co3AaHu.s nnzBMEr. I(nasraHefirllzrJtbHocrb rrJra:rMbr. {e6aenc(ufi

21. 3arcou Arauerpa. MarnzrHaq lrHAyKrlnrr. 3anou Euo - Cavapa.
H MarHHTHbrx nolefi. MarHuruul"r MoMeHT.

22.Maru',aruoe rroJre uoluHefinoto I,I KpvtoBofo ToKoB.

ooneFror4Aa fi rol)oHAa

24. VlaruurHo" uuu"

23. {upnyraqnr uarHrarHoii aHAyKrIr4H. 3arou rroJrHofo roxa. MarHlr.lHoe rroJre AJrr4HHqro

ftcreue roKOB Lr e4laHLil\a cr4rrbr roma - aMrrep.

sreKTpr.rqecKoro ilap.fl/Ia. Baxpenoe noJre AtsmxyilIerocrr 3aps,A . Maruerusv liax

I{HbIX r{aCTUrI B 3JIeI(TprrqeCKI4X I,I MafHHTHI,IX nOJrrX.

27. 3{l rle r<r X,cJIJIZT. pr{lrrqun 
^eitcrnwg. 

ycKopnTerrefi sapxxreHur,x qaorr.rq.

oto MoMeHTa aTotfia.

Morexyrrpn bre roKH. MarHzrHarr Boclpr4r4Mrrr{Bo crb BerqecrBa.

AJII MarHI4THofo ilors B BeIIIecrBe. Hatp.rx<euHocTl MarHI4'THoro

cpeAbr. I,IH,41'xqur MafHprrHoro loJrr B Ber{ecrBe.

AIU{ MafHUTHO|O rroJr.{ Ha fparrr4r{e pa3AenaAByx cpeA.

Kpue ar Har\4af HlrqHBaHlrs.'I'oqra Kropu. fl oir,r eHu.
Maruursufi no'roK. 3[C unayx4.ua. OcuosHofi

tIollt.

rzHAyKrlrza. llpalnlo Hua'

15
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34. Canrouu;ryrcqur
pa3MbrKaHllt H 3a.Mbrr(a

35. 3ueprux nr

1. Cno6ogusre u
xapaKTepHcTr4Klr.

2. 3uepru-n ra

aHIapMOlHI,IrqeCKiCM OC

3. Crox<euue

4. Cror.rcesue rs3ar4M

5. l3alr,xaroillle M

AeKpeMerF{T 3aTyKaHr,r.rr

6. Ilmryns4eHHbre

KoredaHxqx.
'7. Mexarru.recxu.fi

cr{4JrF,r r4 cKopocTn npr4

8. Mexauns\a,c6

BorHoeoe ypaBr{eHr4e

9. (DacoBzrr c

10. llo.n.{:rve c) tsror€

I 1. KonedarelrrHr,rfi
12. 3arlrxaroque

,rorapuSrvrraqecxafi

KOIet)aTe.[bHOfC'

13. IlsrmyxqleHnu

3JIeKTpOi\{a|Hr4Trrbrx.

14. Oapa4eencr:u
CMem,eHlztt.

15, Carnelra )'paBHe
16. Bo.xHr:soe ypaBH

3reKTpoMarHprTrrbIX

17. OcHoeHrrr: cnofi
eorH. BeKTop floiiHru

L 3;rexrpouarn
A6co,nror:nr,rii t4

Cner<xo2pr.
2. KorepeHTrFrocrb

!.nvHa r(o'relleHT H0cTI,1.

3, OnruqecKiar{ rrJlr{

ABp( KorepeHTltbr.K

4. llo:rocrr pasHofi

5.Ipocruaur:
6. llpr,ruqun

[u$paxqur @peHeLrx

7. {ut[praxqns Crpa,

8. luQpanqraa C'

9. floH-sr:ue o rono
10. Ecrecreesul,lft

Eprocrepa.
1 1. flonaprc arJus,

Onrn.{ecna.rI ocb K.p

12. HopnaanbHa.fi rr

I6

M B3ar4Mor4HAyrrlr{r,rfl. zH4ynrunuocrr v B3ar{[4Haff ]aHAynTHBr{ocTr,.

r4s,.

nors. O6telatga.g nrorHoorb DHeprlIV MafHarHoro troJtfl.

[\r. Kole6akrrr,fl, rr BoJrHr,r

brrryx(AeHHbre lrole6aHHq. I'aptronauecnue MexaHlrr{ectrze Kore6aH[aq

ulIecKHX MexztHr4llecKux Itole6auufi. flornrne o rapMoHr4qecKoM

HanpaBJIeHlIbD( r'apMoHrrqeclux nole6arazit. Eueluvs 
"

rlepneHAr4KyJrfl pllrrx f apMoHr4qecxux role6 aHprfi . (Duryp.sl .Iluccaxy.
)clfl4e Kone6 agus' rlacrora, Koodl SHru,reHT guryxanr4e, lorapu$viu'{ecrtufi
HqecKr.rx xol:e6anufi.

lrrrecKue xore,Sasras. Arr,rruuryAa u $a:a [pr{ Bbrrry}KAe]ilHbrx Mexa.FrH.rea4r4x

. PegoHag,lnble KpI{BrlIe. Coornouenl,If, Me)KAy {rasanru nunyxr.aaroulefi

Toxu

14 VtX.

HHr{ecKoM pe3OHaHce.

r4n.

MaKCBeJIJIOBCKaT TpaKToBril{ .IIB.IIeHr4r 3JIeKTpOrurargu'rH,oft

lrfi MaKceenla. S.renrDoMarHrrrHoe

Iz{ MexaHHqecr:r{x BoJrH B ynpyrofi cpeAe, Ipogolrurre u [oreperrHr,re BoJrqbr.

ero peureHue. f'alltroHauecKple BoJrHbr kI Lrx xapaKTepHcrHKt4.

r4 Aucnepcnq BoJrlr. BorHosotr rrar{er r4 fpynrroBa-rr cnopoclb.
HTHocrlr. I4Hrep {,epsHIIHrr B o rrH. Croxqrle B oJrHbr.

p. fapuoHraqecKr,re sJIeKTpoN4afHI4THbre Koire6ann.fl 14 rrx. xapaKTepHorpIKI,L

sJreKTpoMarHr4Trrr,re xore6anu.q. r{acrora, nos$cpuqueHr :al1xauil.a,
KpeMeHT 3ur)ryaHnfl 3"[eKTpoMarHurFrr,rx nole6aHaft. l{odpornoorl

SJreKTpOMafHHl'HEre Korer6aun.s. AnrnnriryAa u Sa:a BbrHyx(AeHHLIX

r.rHAyKr{Hrr. Tox

pacnpocTpaHeSHtAJrs 3JIeKTpOr/aTHHTHOfO [OJtt

TIOJIE.

14 efo pemeuze. Cnop,oc'm
H B cpeAax.

rryra. OnrrzqecKar pa3Hoc'rb xoAa.
qFIHKOB.

I,r paBHot'o HaKJroHa.

KorepeHTHocrr. Pa4ayc KofepeHTHocru.

- @penelr. MleroA 3ss Qrpenenx. Ilpnr,loll,rsefiuoe

SneKTpoMarHHTHr,IX nOnU. 3Ueprkrs. v IIo'foK SHepfI{r4 3.ileKTprlMarHHTFIbrx

la. I,Iurrym,c oJreKTpoMafHHTrIoro flors.
V.Ou'rurca

npplpoAa cBeril. IpuHqlzrr frofirenca. IlaxoHu orpDr(eH.r4Jr rz rq)erroMreHi{-fl.
nrelssufi rox.a3arenr,r rpenoMJreHr4s. flonsoe BrrJ/TpeHHee Oltrlaxeuiae.

MoHoxpoMarnrl{ocrr' cBeroBr,IX no.nH. Bpevemshs, Kor,epeH.rHoclr. JBpeur lr

Pac.rer rzHrepSepeuquonHoft KapruHbr or

pacrrpocrparreFrHe cBeira.
KpyfJroM oTBepc'rHH H AHCKe.

ro$epa or decnoHequo 4luHuofi npxuofi rueJrrr.

ro$epa Ha oAHorrepHofi 4zSpaxquorrHofi peruerKe.

fioJr"sptBoBaHHuj[ ceer. llolxpusaqufl npr4 orpa]r(eHr{r4 Lr rrpeloMreHuu.

pu gnofruoM Jryrre[peJroMneHur4. O6blr<uoseHsufi u Heoeitm:HoseHHsrfi
llompueaqz,DHHbre ilpr43Mbr. 3arou Ma"nroca.

bHaq Aucnellcuu. Mero4sl ua6lm4eu vrs. Ancnep cvr4.

3anou

rryYH.



l. (Dusuxa -
'2. flprocrpancr
3. Axryalr,uue
4. Conpenreu.u

5 " It,{oaen

pa3nHqHbD( cpe.4aK.

6" -F'enroffouus e

1 " ITopr4ox u
8. 3rr:uepvrrueu

c.Bept:Ir43KI{X qa cToT.

9. lllaposilx lvro

10.I4olem,uue
I 1. 4ru:nreL non
l2.3nr:xrp
13.3nr:rcrp
[4. JlasepHo-

[5. 4rusuqercKrae

[6.llcno'rHraKa

17. dDnsra.rercxue

[8. I]o.rror<onH

19. flpran,reueHr.re

BerrlecTBa.

2,0. Flonue yrue

Cnucor< Moln

coru{acyrcT c rlpelo

1. Tpo$vruoea T,

TEXH]AI{ECK,I,IM ITAII

ra6r. - (llucrlee n

310 ..- ltsuN tt78-5-
2, f[urzrprreea

B.C.llnerumnqen; B

Bra4Iarr,tupor<uii roc
6u6nnorp.: c.143.

3" Kyaueqon

MarHerH3M. 3ne
Kysneqon; BlzL4lruz
n Huxorag: fnuro
Eu6nraorp.: c. 155-l

T1

o cTofl T'rlJrbHAfl PAEOTA CTyIIIHT OB
llpnnrepnn:e TeM6r peQeparnBHbrx pa6oT

II03HAHI-,I.f, MI4I)A.

r4 BpeMs n Str:raxe.
HOIOil4qr3CIfl,IM 3 ana.rlaM.

TexHoJrorr4ra arolrnofi c6opxu,
r4e npoqecca pacilpocrpauenlr.fl y4apHofr BoJrHr,r rtpr4 ]B3phrBax

feTr4Ke.

flAoK B urapr:6om,mux MoJreKyJr.

bHble I,ICCJIeATCB&HIaq 3IeKTpOMaTHI4THOTO IIoJIs 3euln s O6raoru

uxu eE npnpona.

.4oBaHrrs yfJrepoAHbrx HaHocTpyKryll.
p0BoAHHKoBbrK [pr4oopoB.

r] xs4Bbrx opralrr43Max.

n arnaocqpepe.

poBaHHbIe rr4rlpoAI4HaM?IrIeCKrZe BOJIHbT.

Abr perr4crpaqnrr 3eMne'rpxoenufi .

TIIHOTO ynbrpa3ByKa.

eroAbr nos4eftcreuq Ha BeilIecrBo.
qCCIfl4E TI,ID O C KOIIbI.

ouon $rz:uKl4 B co3gaHr4 ra npr4l{lll4rrr4 aJrr,Ho HoBr,rx M.ero.qoB o6pa6orrgu

ObITb 3HATII,ITEJIbIIO pacrunpeH. lietry pe,Separa cryAeHrbl

EHO-MET0,4I4rIrCKOE pI I4FI@ OPMAI{IIOHIIOE
oEE CIIITTIEHUE ATICUUITJT{HbI

oBHa_fl nr4TepaT./pa.

@uguxa: yreOnux An-s Bbrcilrero npo$eccvor{aJrbHor,o o6palor}aHr{.fl rro
str lT. tr4. Tpo$rzuoBa.- Mocxea:Arca4evrax,'.20,12.- 11115 c. :uir.,

o(reccraouarr,Hoe o6pa-:onaHrae) (Earananpr.rar) ,- flpe4l,r. yKa3,: c.3Q2-
69s^1967-7.

.8. V.re6Hoe noco6ue ro dlnazne: MexaHrrKa /JE.B.l{rvrurrpraeea,

urapcrnfr r'o()yAapcrBeunrrfi yurzBepcrrrer (Bnf'V) .-- Bna4unaup :

uuft yrrunepcr{rer (B:rfY), 2009 .-- 743 c. : rrrr., ,ra6l. i-
N 978-5-9984-0005-6.

. OugHIca: MexaHuxa, MolexylxpHat t}lHsr,rra. t3rexrpu-recrno u
MarHHTHbre ro:re6auus r4;, BoJrHr,r. Ourrara: flo6.uc,e noco6ue /,{.4.
xufr rocy4apcrnensrrfr ynr4BepcnTer r4MeHH AnerccaH4pa l'prlropren.ltiua
a*ra CroreroBbrx (BlfV).- VIzg,2-e, ucrp, r{ Aon. 2013-160 c.: r4rx. -

. rsBN 97 8-5-9984-0337-8.

Hbre HaHocTpyr:Typbr.

7. )rq

a) 0c



4. (DHsuKa ra

f arxun fra ,Ip._l;

fpuropr,eeyrn uHu
SusHxa 2013 ,-24

1. Kypc {rEsurcH:
crepeornu. - IvL :

yKa3.: c. 6913-7 13. *
2. farnxuu A.O.

Bna4uvrupcruii
rocyAaporneuntrfi y

3. Caleemen Z[.

Caee.nres. - 7-e nzg
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