
Muuncrepcrno o6
(De4ep a.nrnoe rocyAapcl

BbICilIEIO

<Bnaazuz
r4Menz Anexcau4pa fpr,t

PAEO

rarpaBJreHrre rroAroroBKpr 01

po@unrlup oIpaMMa roAroroBK

poBetrr tBhrcrlero o6pasoeauz.a

opMa o6yveuzx

A-fl frp orpAMMA Ar4 Crlr4rrJrr4Hhr

OI43UIKA

lpnrc"rraqHafl MareMaruKa u uHQopu

6arca.nanpuar

OIIHAfl

IJIOB

KA

Cervrecrp
Tpygoeu-

KOCTb 3aq.
egr/uac.

Jfercqn
qac.

I,
Ifparcruv.
3aHflTlrfl,

qac.

JIa6opar.
pa6orrr,

qac.

CPC,
qac.

Ooprua
rrpoMe)KyTOqHor

KOHTpoJrfl
(ercs./:aver)) 7/2s2 54 18 36 108 3lc:arvren (36)

llroro 7t252 54 18 36 108 3rc:atreH (36)

Bmguvnp 2015

Haupa

llpo@r

Vpone:

@opnaa



IJjlnxir,rz ocBoeHlrr Akrcrlt4rrJrn
- [onyqeHr{e cTyAeHTaMr{

Aaltnerfi rueMy pa3Br.rrLrro Jrr.rqnocrr4

- cpopMzpoBaHkre HayqHoro Mr4

- r,r3f{eHr{e ocHoBHhrx $zs
rIoIttTM:rMI4, IpI4HIII[IaMI4. 3aKo

Szeravecxoro ItccJIeAoBaHlzq, qT
rexnr4 qecKofi zu$ opla a\rra.

Oonosurre sa1La'tkr nypca Qzsu1 Zlsyvenze ouronnrx S
IIOH.ITLI flMI,I, IpLIHIII4IaMI,I, 3aKOHaM

Qzsu.re crcoro llccJreAo Balkr s..

2. @oprrarapoBaHlre HayqHoro
3. Onna4erue [pr4eMaMrr u

Szsur<z, rroMorarcqzx n 4anruefrnr
4. OsgaxorvrreHze c co

rrpoBeAeHr4r Srzszvecxofo gKcrrepr4
pe3y.rrbraron zsnaepenrlfi .

5. OopMr4poBaHHe yMeHLrtr B
3aAaqax 6y4yrrlefi crrerlr4 aJrbHocrz.

2. MECTO nuc
@n sprra orHocr,rrcr x 6asosofi
Kypc Qr.rsznvr flBrrflercfl

MareMar.[rKa z zn(fopMarr4Ka> B B
:]aKOIrhr npzpoAbr na [paKTr4Ke,
tzuQoprraaqr4ro, craBHTb rlenkr rr Hax
pa3Br4:Tr4rr zu$opnraqr4onHofo o
MbrrlrJren[2.f,, cnoco6Hocrblo K
rlenrr u nu6opy nyreft ee
o3HaKoMrrrbcs c coBpeMeuHoft

Qr.r3r4qecKoro sKClepr4MeHTa r{ aBTOM
r43Mepe11p1fi.

{la .ycneiluofo ooBoeHilfl Rypca
I4 yMetFrr4ir HX rrpr4MeHflrb fro bucrJLrn
noAro'foB.KLr I.na ocBoeHr4fl Ar,Icqvnn
o6:rac'ru Kypca Suzur<u cpe4uefr

14 HTery)aJIbHoe I{cqI4CJIeHII.fl , BeKTOpHa,

3. KOMfIETEHITI4I,I
PE3YJIbTATE

B persynrrare ocBoeHnfl. ;incllru
KoMnerer{ur4tr OIIK-1: cnoco6nocrr
MareMarl4rcn u un$ opMarurnur, ocHoBH
[pr.rKnaAuofr uarerr,rar urcoit u uu$ opnaa

l.UEJI o cB o EHI,Ig Ar4 Crlplrurr4Hhl
$zszna -f,BtrfiroTc_f,:

Qyn4arvreuriurbHof o oopa3OBaHr4r,

HLrs. v coBpeMeuuoro Sasz.recKoro MbIruJreHI4x xereHzft u ugeft; oBJraAeHr4e $yu4anaeHrann w TeopuflMLr coBpeMennofi $uzuxu, a raK)Ke Mero
fro3BOJIr4T opl4eHTlrpoBaTbc, B fIoTOKe Ha

x .snreHLrfi u ngeft; oBJraAenr4e
rr reopusMt4 coBpeMensofi $usuxu,

poBo33peur4r 14 coBpeMeHnoro Qzsuuecxoro MbrrrrneH
perrleHr4{ KorilcpcfifiD( sal€q. vg pa3rtrITGD(

perrraTb npaKTZrIecK Ve g ana.c.iv,
soft uayvuofi annaparypofi, nr_rpa6orra HaB

r4 aBToMarr43r4poBaHHoft xounrrorepnoft

I{Tb KoHKpernoe rpvszqecKoe coAep)Karrr4e B rrpr4

HbI B CTPYKTYPE
oIIoil.

rlonfoToBKu 6arcwtanpa rro HarrpaBJreH.aro <flpzr<na4
3ro ce.ssaHo c reM, rrro BbrlycKHI4K AonxeH, rrplzMe
yMerb r4crroJrb3oBarb, o6o6rqarr n alankanpo

Lrro, auaJrLr3y, Boclpr4.flTt4ro zusopruaq Lrpr, rr
(enrr.fl. Uzyuenue lr4crlr4rrJrr4H6r $uzuxa rro3B0
ofr annapatypoit, nrrpa6orarb HaBbrKr4 rrpoBeAe

ponauuoft KoMnbrorepnoft o6pa6orxr.r pe3ynb

Szsuxz seo6xoAznabr, B rrepByro oqepeAb,
M: MareMarnxa, rzuQopMarrrKa. Tpe6onaru, K ypoBr
6r: BJIaIeHI4e 3RaHnfrMr4, yMeHr4 flMVI V HaBbrKaMr4

IrIKoJrbr, Kypca MareMarrrKr4 (az$QepeHrlr4aJrbHoe
anre6pa, nerropHrrfi ananzg).

b nyrr4 r4x AocrrrxeHr4f, B ycJroBt4sx $opnruponaHlBa. Atts groro ueo6xo4vnro BJraAeTb KvJrbrv

Bf,TqAIOIIIEIO C-fl , o opMI,tpyEMhIE B
cB o E H14.fl Ar4 CIII4IIJTI4HbI,

nrr @zgzxa $optrzpyercs o6rqenpoQeccr4oHaJrr
I4crroJlb3oBarb 6asoerre 3na:,:rtrfl ecrecrBeHnblx Ha
, @axtrt, KoHIIelIII4r4, rrpI4HIIVnrr reoprzft, cBr3aHHbIX
rcori.
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B pesynrrare ocBoeHrz,
pe3ynr,Tarbr o6pasonaurax :

1) 3Harr Syu4arraenraJrbrrbre
coBpeMeHHofi Suszr<u.

2) Yruerr npeAcraBJrrrb

Mltpa, rroHrTb rrocTaBneHHylo

cJreAc'rBlrs cS opuynzpoB auuor.o

o6yraroqvrficx 4onNeu AeMoHcrplrpoBarb

Susuuecrze flourrld;l, 3aKoHbI, t4 TeopkrLr KJIaccn

coBpeMeHHOMy ypoBHro suaHzii Haf{Hyro
CAMOCTO'TEJIbHOYy, (popruzponaru pe3yrrbrar,

nbTuTa,
3) B"ta4eru cnoco6Hocuro T4CIIOJIb3OBATb OCHOBHbIC 3AKOHbI ECTECTBEHHOH

nvcqurrJrr4H n npoQecczo AeTTeJIbHOCTI,I, rIpkIMeH_f,Tb MeTOAbI MaTeMaTu
eAoBaHr{r.aHaJilI3 a rI SKCIIepI4MeHTaJIbHO| o

4. CTPYKTYPA I4 ,{EpxAHUrE Ar4CrIUrrJrr4Hbr (MoAy
O 6rqa"s rpygo enaro crb Ar4 cur4nJr hr cocraBJrner 7 sa.rerHrrx eAr4Hr4rI (252 uaca\.

Pa:4en
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Bu4u yue6uofi pa6orrr,
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O6reu
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pa6orrr. c
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HHTepaKTZBHbI

x uero4or( n

uacax/Yo)

Polr uareuarvKl{ B
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5. OEPA3
1. Jlelcqzonuo-ceN,rr.rHapcKar cu

na(SoparopHbre 3aHrrl,rx) c ucnc
u l,crpoftcrn Quszuecxoro [pa(

Z. lllp,rauenenue Mynbrr4MeArla T

sap^xruit c ucrloJlb3oBal{tae]
Br,r,xeopon[KoB C rroMolllbro KoM

l. Zll(fopuaquoHHo-KoMMyHr4Karll
rellyrqeft yue6nofi Aerrenbno(
Korv{rrJreKc BlfY Ha nnar(foprue

6' OIIEHOTIHbIE CP
TCIIIDBAEMO CTI4, IIPOM]
)cBOEHr4,fl Ar4crlr4rrrJ
)EECIIETIEHI4E CAMOCT

l[nr xoHrponr pa6oru cryAeurc
:ypca rpzauKr4 B TeqeHr,re ceMecrpi
rrcnMerntofi Qopue

Tercyr
BO|IPOCbT .4nr il]

'eftrltnr-KonrpolrJ\b1
1. Sneir,leurbr BeKTopHoft alre6pr

eKropo,B, ar.rQ$epeuurrpoBaHr4 e BeK,l
2). IvlarepuaJrbHar roqKa (uacrur

aAnyc-BeKrop. Tpaerr opufl . p aguy c
3. Ilunefinar cKopocrb ra lznefinc

ln.f,sr NaeNIy maHefi un rvtvr v yfnoBBrn
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\TE JIbHbIE TEXHOTOTI4I4
a o6y.reuzx (rpa4uqraouHbre neKrlr4oHHbrc
3aHr4 eM rrpeAMeToB My3er neKrlr4oHHbrx AeMoHcTp
VA,

norrafr: [poBeAenr,Ie neKrl]roHHbrx u [paKTvqe
oMrrbrorepHbrx npeseuraqzft, IeMoHcrparlr4ol
'epHoro npoerropa, 3BM 14 reneeKpaua.
;Ie TexHonofvlr Anfl. MoHrITOpLrHIa, r(oHTpOn, 14 orl
ryIeHToB (unrepHer, Skype, yve6Ho-lreroAt4qe
dle z ap.).

ITBA [\Jrfr TEKyTTIEIO KOHTPC
/TOqHOrz ErrncTAur,ru IIo uror
bI U yTIEBHO-METOAI,ITIECI

IEJIbHOiT PNSOTbI CTYNEHTOB

arcKe AJI' CTHMyJIkrpoP,aIrvs. ct4cTeMalr4rrecKoro rrcrr
)AycMorpeHrr pefirzrr-KouTpoJrr,r. Onz npono4mr

KOHTpOJTb ycrreBaeMocTrr
i AEHVTA PErzTr4Hf - K O HTP O JrErZ

peAeJreHr{e Ber(Topa, cJroxreHLre BeKTOpOB, yMHOX((
IX BEJII4qI4H.

lucrenaa orcqera. LluepryuattbHbre crrcreMbr orct
rz3Hbr TpaeKTOpLM.
(opeHr4e. TaureHrlr,ranbHoe u HopManbHoe ycKopel
HEMATI4qECKT4MII BEJII{III,IHAMT4.
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4. llarouu Hrroroua r{ rroHrrr}re
r{MrryJl b ca. Ypanneuze ABr{}r(eHr.r.fl .

5. L{eHrp cr{MMerpr{r4 (qeurp
6. Monrenr LrHeprlulr rena.

Vpannenue MoMeHToB.

7. f'r.rpocxonIl.recruft e1|Sem.
8. lla6ora rr oHeplzfl B MexaHlrKe.
9. l-[onsrze crlJroBoro nors. K
I 0. t3vslsrr,ra ypanueru,nZ

I L flpunqvrn orHoc
Jlopeu qeno coKpauleHr e .(nrrHbr r.r

12. fTonnue r,rAeaJrbHofo ra3a.
Ypannr:uue cocro-f, Hlrt lrAeilnbHoro
P elirr,nr r- rc o nrp o lr Nb 2

[. Vpannenve Bau-4ep-Baalrca.
2. NIetaqa6ulruoe cocro_f,HI,re.

ii. 3{$er<r,{Noym - Toucona.
4. flsreuux repeuoca: nu00y3
:t. t]cuoeHrre repMoAr.rHaMr4

Ypannenue [epBoro HaqilJra Te
6. Cl6paruMbre rz neo6parrzvrrre

KlI,[ Ans r{Ae€rnbHor.o ra3a.
7. Snrponns. 3axoH Bo3pacraH
8. 3arcou Kynona.

gneKTpocrarr4qecKor.o [oJrr. llprznq
9. l'eopenra faycca gnl-

faycca Anr pacqera uolefi.
10. llorenrluan. .Pasrrocrs

SneI(TpocTaTI,IqeCKOrO rloJrfl .

1 1. J[Ionrpr,r3oBaHnocrr. ,{uen
oT TeMrrepaTypbr.

12. J?acnpeAenenrre 3aprAoB B n
rIpoBoAHr{Ka. SlexrllocrarvrrecKa.rr
Pefiuurr-rconrponrJ\b3

1, XaparrepzcrlrKrz gneKTpt4

rroTeHIIAanoB, gJreKTpoABr,rxyrqa.rr

2. lvfarnurHa:r LrHAyKqur. 3ax
cyneprrl3r4llr{r,I MarHrrrHbIX uoleft .

3. llbHsrrae Marur,rrHoro Mo
4" Tunu MarHerr,rrcon. Kpunax
5, Onur Oapa4ex. Maru

snex:TpoMarnyrruofi trHAyKrlr.rr4.

6. Cno6o4Hbre rz EbrHyxAeHHbre
xapaKTe)p[crr,rKr4. Sueprzx rapMoH

7. \4exanfisla o6pasonannr
noleperrHbre BoJrHbr" Bonnonoe y
XapaKTerpI4 cTI,IKrr.

8" I(one6arenrntrft KoHryp.
xapaKTepr{cTrrKr4.

9. Crrcreua ypaeuenzft Marcnenn 3nercrponaarHrz THoe rro Jre.

I4Heprlzurnbnofi cracreubr orcqera. lloutrue c?rnbr.

). Teoperr,ra o ABrrxeHHv rleHrpa zHeprluu.
lllreftuepa. Morr,reur cr4Jrbr. Moruenr

ocv.
coxpaHeHr.rf,.

BHbre r{ HeKoHCepBaTr4BHbIe cLInhI.
. ,IlpraNeruze ren B ]fl44rocrfl( r.r ra3ax.

3ftuurefina. llocrylar [ocrorHcrBa cKopocrrr
Hr4e BpeMeHI,t. Pensrusucrcrraft r4MlyJrbc.

ypaBHeHr{e MoneKyn{pHo-Kr4Herrr-recKoZ
(ypanuenue Knanefipona - Meu4eneena).

Tlsorepurr peanbHbrx ra3oB.
pI4Tt4 qecKo e co cTorHIiIe.

xeHr.re fa3oB n nonrreHr.re Hr43Kr4X TeM[eparyp.
Tenno[poBo.4HOCTb, B'3KOCTb.
KI{e noH.f,Tr4fl: BHyrpeHHfls gHeprr{.fl, pa6ota,
HAMI,IKVI..

poqeccbr. Kpyronofi rpouecc (quKr). I{uxn Kapuo

3HTporruv.
HOCT6 gneKTpocTaTIIqeCKOfO froJrfl.

cyleprro3r{rlr{v sneKTpvqecKr4x noneft ,

qecKoro [oJrr B BaKyyMe. llpu.ueneuue

rlr4aJroB. Cessr MexAy rroreHrlr,ranoM 14

BOCIpT4I,IMqI,IBOCT6 BeilIecTBa II ee

BONHI4KE. Slercrpocrarr{qecKoe rroJre BHyrprr vr cH
IIII4TA.

KO|O TOKa v ycnoBl4r efo cyilIecTBOBalJvrfl.
HarrprxeHrre.

Bzo - Cazapa. flousrue MarHr4THoro nolx. llpr,r
zrHufi MoMeHT.

aroMa. Moner<ylxpHbre roKr4.
r4rrvrBauvtl To.rKa Kropz.,{orvrenrr.

ufr rroroK, 3AC raHAyKrlr.rrr. Ocuonnofi
JIeHqa.

nr. f apuoHr.rqecKr,re MexaHuqecxu e xone6anus
Kr,rx MexaHVlIecKI4x xone6auzft .

aqecKrlx BoJrH B ynpyrofi cpeAe. llpo4onru
LIe r4 efo peflreHr{e. fapiuoulzuecxrre BoJrHbr

apMoHrzqecKr.re gJreKTpoMarHVTHbre xone6auus kr

HanpsxeH

u
vx



10. Slekrpol,rarHr{THalr npu
rrp enoMJreHr,rs. A6conrc tustir u
orpaxeHpre. Cneroro4rr.

11. OnruqecKas 1.nn*a rryrrz.
KapTr.rrrbr oT AByx KOrepeHTHbX

12. Ilpunqun fioftrenca
pacrpocrpaHeHr4e cnera. [raS

KAIIECTBEHHbIE BO

Bapuaum 7

l. rlacruqa lraccofr m lrBvDrrercfl
no (lKpyxHocTl{ c qeHTpoM B To
cKopocrr,ro 6. Vnasarr Ha
HarrllaBJreHr{r BeK'ropoB yuonofi
0), naoneura nnntryltca Zg

T'oqnr4 O, npoexqlrro MoMeHTa rrM

{>b ,z L", HopManr}roe LVyl , raHrel
-._*_ll/7 AnonHoe W ycxopeuun.

2. Ka.x olpeAenferor MoMeHT r4Heprl
3. Karx onpeAen{ercfl MoMeHT c}rJr

4. Iloreuqualrna-r eHepfr4s
olrrrc.brBaeTcll Bbrpa:reHuett Eo :
flpu KaKoM 3HaqeHr4rz x qacrr4

HaxoAr,rTbc.[ n panuoeecuu?
5. CSoprraylrEponarr 3aKoH
r4MnyJrbca. flpu xarzx ycroBr,r.f,x
BrrrloJrHrlerct 3Tor 3aKoH rta 3eule?
6,, Htunucarb ypaBHeHLre ABr,DKeHv.s
nlaccoftmBnolrecv:la:sl

I{KOB.

HHO

Oco
pHcyHKe

pocTr4

bHo

JI6CA HA

bHoe

urela?
Vr<asarl

tiro

qacTr{rlbl

- 3x2.

6y4er

paHeHr,rq

pezrn6Ho

TEJIA

(cunofi conporuBneuu.r npene6peup)
3ennu

conpoTl4BJreHr4r, [polopqHoHaJlbHa.rr cKopocTl,r

cBera. llprznqzn fioftreuca. 3aroHu orpaxe
ureltsrrfi rroKa3 areJrr4 npeJroMJreHas. florHo e sH

rlTr4qecKafl punuocrB xola. Pac.rer raHrep(fepen

(Dpeuelx. Mero4 3oH Opeuenr" flpxvrolz
Openena Ha KpyrnoM orBepcrritr r.r Ar,rcKe.

H I'rIn [OfoToBKI,I K PEIZTI,IHf-KO

OBbI KJIACCUqECKOft MEXAHIIKH

Bapuaum2

l. O4nopo4uufi AHoK Bparqaerc{
3aMeAJreHrzeM BoKpyf ocu, [poxolnt\efi.
IIeHTp At4CKa rrepneHAnKyJrflpHo nJroc
AI,rcKa. Vxagarr Ha pr4cyHKe 

rHa[paBJreH
BeKTopoB yrlonofi cKopocrtr CD, MoMe

raMnyJrbca L0, yrnoBofo ycKopeHr,rf,

MoMeHTa cutst Mg.

2. CSopvrylvpoBarb reopeMy lllrefiuepa.
3. Kar ofipeAeJrflercfl MoMeHT rznrrryltca? v
Ha pHcyHKe BeKTOp MoMeH.ra vMrD/nbca

4. floreHqraalrHax 3Heprvt
onucbrBaerc.rr BbrponeHuew Eo: 3xa - 72x.
KaKoM 3Haqeunprx ycKopeHze uacruqu 6y
paBHo rrynrc?
5. CSoprraynuponart 3aKoH co
MexaHzr{ecKoft eHepruu. IIpz KaKrrrx ycJroBt4
peanbHo BbrnoJrH.rrercs gror 3aKoH ua 3etue?
6. Hanzcarb ypaBHeHr,re ABr,D(eHr,rfl Arrfl
uaccofi m, Ha Koropoe 4eftcrnyer ro:rbKo

flvr
Hee

HOPI

HOe



7. 3 asucur,rocrr, noreHurza-uruoli
r(oopAlrHaTbr nprzBPAeHa Ha
I{ap,acyftre rpa$u1,. KaqecrseHHofi
3aBr4 OI4MOCTV CVrJlbr IIoJIT OT KOOpAI4

napa6ona

(x:0-Bepu,ruua

8. Kar<ue rroJroxeHuir
yTBep)KAeHr4x cnpane4lznu?
krMrr)'nbca TeJra OTHOCLITeJTbHo ocl4

a) oT MaCCbr TeJra;
6) uonreHra clrnbr;
B) rIOno)KeHVIfl, OCLri

r) cxopocrz rela.
O6ocHosarr oTBerbr.

9. rle,roeerc crorlT Ha Bparqa
Xyroncxoro c r.DreilbrM crep)r(HeM
pacrroJro)KeHHblM topH3OHTanbHo.
cTepxeHb noBeprryTb B

TIOJIOJ(EHI'IC. TO:

a) yMeHbrxHTcr MOMeFTT HeprI14t4

o, yMeHbrrruTcfl yrJroBat
B) MOMeHT r4Mry4rbca c bI HE

A3MEIII,ITC.'I;

rJ yMeHbIIIATC.fl KLIHeTZT{eOKa{
C?ICTEMbI.

Bu6pars rpaBznbHbre
o6ocHosarr.

M[o.nercynnpH o-KrrHerr{qec
Bapuaum I

t. 3anucarr ocHoBHoe
Moret(yr.fl pHo-KrrHerrrr{ecrofi reopulr.
2. Ka.rcoe cMbrcJr $yurquu

3. .Hanucarr Qoprrayny on EH}If,

Moueur
BI/ICLIT:

cKaM6e

pyKax,
Eclu
bHoe

SHeprr4t

Teopuq

bl x,

KAKOM

prkrrr

ug?

cpeAnero 3HaqeHus nenoropoft nelu
snax q[yurcqaro pacnpeA errenux f(x).4. Telo [epexoAr{T vt3 cocrorH s, lB
cocro:flHue 3 o4zu pa3 rroc M
npoqecca l-2-3, a apyrofi paz l-4-3.
rrpoqecce H3MeHeHrre nuyrpeuHefi
6olrrue: A(J1-24vnkr
las uAeanrHrlfi.

Urq-t?

7 . 3asucurMocrb cuJrbl noreHrlr4aJrbHoro ilorq
KOOpAVHaTbT rrpzBeAeHa Ha
Hapzcyfire rpa$zn KatrecrBeHH oi,t sasicu
noreHrlr,ruurbnoft sueprur4 or KoopAzHarbr.

B. Kalue [yHKTbr cneAyrouero yrBepxAeH
crrpaBeAnuBu? Mouesr raHepqvu reJra 3a

a) oT noJrox(eH[fl, OCU BparqeHprf;
6) vrorvreHra culrbri
n) uaccrr rela;
r) yuonoro ycKopeHr4r reJra.
O6ocuosarr orBerbr.

9. B KaKr.rx
qenrpo6exHar

cvcreMax orcrlera geficrny
cvilav cura Kopuor;;uca?

uAeaJrbHof o f a3 a v H,Aq,AilA TepMoArrHaMrr
Bapuaum2

L rlro HagblBaerct rIHcJroM creuenefi
MexaHl4rrecKofi cucreuu?
2. KaKos cMbrcJr ycroBr4.rr HopMzpoBmz
pacnpe4eleuux?
3. Brrpasurr BeporrHocrb qepe3
pacnpeAeJreHLrfl.

4. Telo nepexoAr4T Ir3 cocrorHr4s I s cocrosH
3 o4uu pa3 rocpeAcrBoM npoqecca l-2-3,
Apyroft pil| 1-4-3. B KaKoM rrpo
I{3MeHeHze nuyrpeuuefi gHeprua 6olrure: A [/r
24 HIrv L Ut_q_t? fas raAeanrHHfi.

Bepu,ruua



e = 1..5 lEi

E

9. 9enry paBHo qr4cJro crenenefi Mfl
MoneKyJrbr co2 c yqeroM
ABr,rlr(eHA{ VOleryl?
10. B AByx cocyAax rrpkl
reMneparype xpaHrrrc, no 1 naon
rrepBoM COCyAe ra3 COCTOI4T r43 o X
MOJreKyJr, a BO BTOpoM _ I,t3
O'upe4elz.m orro-"nr"
eueplr,ri err4x ra3oB Ut/U2?

Bapuaum 1

1. Crfoprvryru4poBa.rr reoperray fr
nenropa E,
2. Hanzcarr rpauzqHrre ycJro
HopMan6Hbrx cocTaBJIf,IO[I[X
HarrpDr(eHHOCTZ v SJIeK.TpI,I
cMeI]IeHVs Ha fpaHnrle AByx

3. B qena cMbrcJr 3Jre
sarqunrt?
4. Veruy paBeH noreHrlzzu B
3ap.f,lKoHHot-o KoJrbrla <po? 06r
plzoyuox)

9. tlpuKarr,rx ycnoBzrx (no p u nYu,
cqHTaTb z4eanluutt?

nocTO.IH

faycca

ycJroBLlt

BeKTOpOB

c$epa oKpyx(eHa

AngneKTpzKoB (cnl.

5. flora.s 3aprxeHHa,
cqepvqecKr,rMvl clro sMpr
puc.yuom)

bHoro

sarnoft
rasa. B

HbIX.

HHIIX

KTOpOB

KOTO

KOB,

Hrpe

cM.

c$epa o
Ar{3JreKTpr,rKo (cvr.

5. llolas 3ap_rDr(eHHa,
cQepavecr<zvn cJrorMr{
pucyHox)

AJIfl

10. B AByx cocyAax ilpLr KoM
TeMneparype xpaHrzrcf, rro I Morro rasa.
[epBoM cocyAe fa3 COcTor4T tr3 oAHOaToMHbr
MOJreKyJr, a BO BTOpoM _ r43 TpexaToMHbr
Oupegelurr OTHOIIIeHLIe
TerlJroeMrocrefi srax fa3oB npLI
o6tenle?

TrrKa rr [ocro.flHHbrfi rorc
Bapuaum2

l. CQopnaynzponarr reopeMy
u"ntopuD.
2, Hanzcart rpaHuqHbre

TaHfeHqHuIrrbHbIX COCTaBn.flIOTqHX

KO}I

u D, uarpaHr4rle pzBAena ABlx Ar43JreKrpLtKoB.
3, Hanucarr BbrpDKeHH, AJu nJrorHocrlr o
SneKTprzqecKolo noJlr.
4. I{erray paBHa Ha[p.,rxeHHocT6 B ue
3apflKeHHofo Konbrla Eo (cvr. pucyuon)?

\a

E=2

$=1,5

flocrpoz:rr saBvczMocrb HanpflrteH
pa4wyca E(r).

6. @pr:uqecrra?

flocrpozrr 3aBzcaMocrb rroreHr{zaJr a or pappryca
q(r).
6.

9

@usuqecxuir CMbICJI BeKTOpa

MOJrrpH

L

E



rpoHlilIaeMocluctrE&r.

?" lT: raKoe orrerrpolBmryrqan crl
6. r-eopMynr4poBarb 

I _fi saKoH Kh
_9-. 

iJanzcaru 3aKoH ONaa s JroKuurb10. Cyrr mracczqecrcofi 3r
TeoPZU sJreKTporrpOBOAr{MOCTZ

[ 1, ,Paccqprrarb rlr4pKynflrlarc
:faMKuyroMy KoHrypy ABCDA vr
BbIBOAbI O troTeHIII4aJrbHOCTH IroJI.rI.

MarHnrnoe
Bapuaum l

l. Pacrprnr rloH.,rrae.
vts4ytKrfat, ed currcl.
2. CrfopnaylktpoBarr 3aKoH

4n" u'rntopu .0.
3. C,fopnrylapona.ns fpaHultHr,re
AIIq, TAHTCHqT4UUIbHbIX 

COCTA

BeKropoB E " E.
4. Venry paBeH uarururnsrfr

:r4rKa 
c.roroM I? Kyaa oH HanpaBrl

pncyHor)?

l-D

A

D

sJreKTpc

3Ac? c
6.IIpoei

5. B .{eN{ 3aKrlroqaerc,

lpor]oAuqefi pauxu
Mar.rrr[roM norr" F.
aHAyKrItroHHOro TOK4.

co cKopocTbro

Vrasarr sa

fi Soprrae.

Eto
cIeJraTb

f,IOrrlr4x

nrm

(cttl.

eHUe

c
E.

HA

uI6

B

r4e

I
u

[oJr.rrpa3oBannocra p 
.

10. B q6na cocrouT HeAocraro
ruaccuqecxofi elercrpoHHofi
9IeKTponpoBoAZMOCTZ naerarros?
I 1. Paccqzrarb r{t4pny nfl\r4ro BeKropa E3aMKrryroMy xowrypy ABCDA u"4"nur. uur.
o rIoTeHqr,I:IJIbHOCTkT noJltr.

rr SJreKTpoMarHr.rTHaff uHAyKrIus
Bapuaum2

I. C$opnryllrpoBarb ganoH Euo u
qusuuecxuit cMbrcJr.

2, 3anoH rroJrHoro ToKa Ar.fl 
"an 

opu .F.

3. fpauzvHue ycroBt4.[ 1rrrr HopMaJrEH
cocraBrrrroqHxBeKropoB E n Ii

4.9enry paBeH op6ara.nrnufi ilrarupnHrrfr
MoMeHT F, gJreKrpoHa c 3aprAoM e vr

clropocrrrc D ?

Vxasarr ero HarrpaBJreuae (crr,r. pzc.).

6.flpono4rqa.a

npono4rlleft

MaTHIITH.M noJre P \r-
I4HAyKIIkIoHro"o tonul 

' vK€Barb Ha[paBneHze

nepeMblr{Ka ABU)I(eTC.fl BAOnb

paMKLt co cKopocrbro 6 B

Canapa, e



a

7. l\au rpa$ux z3MeHeHv, M
rro'roKa oT BpeMeHlr.

nap06ona c

eepuuuuoti

l{an z3MeH.rrercr BerrvqnHa
3.rrex:tpoMarnr,rrHofi r4HAyKrIHrr co B

et:0

3AC
ueu?

Il[ocrpozrr rpaQzx e;(t).
8. I-[prnroyronrurrfi [poBoJror{H
JIE)KHT B IIJIOCKOCTII C IJII{HHbIM
IpOBOAOM, rro KOTOpoMy [poTeKaeT

BI1ITOK

M

Bzrox: rtrrryr BnpaBo.
HalpaBneHr4r TOKa, hHAyqr4poBaH B
BkITKe, v cvtr,4eficrnyrorqzx Ha ero Byro z
[paBy]o cTopoHbr
9. rifenly paBHa rrapKynrqv.r

HailppKeHHocrrr H rro
ronrypy? Ha pucyHne noxagauu: I
rrpoBoAaMocru, i _ MoneKyJr.,rpHrre

Koumyp

Iri

7. fian rpaQzx z3MeHeHr{.,r MarHzrHoro
oT BpeMeHa.

llocrpozrr rpa$zrc 3aBlrcrrMocrr4 O
eJreKTp oMarurzrnofi uH Ay Kr\ur4 or np ena e Hz e;(/)

8. flprrraoyrolrrrufi npoBororrHbrfr suroK
B trJrocKocTz c AJrr.rHHErM nprMbrM rrpoBoAOM,
KoropoMy uporeraer rox L

Buror rflnyr BnpaBo. flonasarr HanpaBJreHr4.f,
TOKa, zHAyrItrpoBaHHOro B Br4TKe, vI cvtr,geficrnyouqzx Ha ero JreByro vt npaByro
cTopoHbr.

9. 9enay paBHa rlzpKyrf,rlkr.s BeKropa
uarHHrnofi r4HAynr\an no 3aMKHyroMy KoHrypyn



Il

I 0. Ilpupoga SepporrlarHeru3Ma.

Bapuaum I

1. 9ro Haslleaer.cx $asofi
rcore6aHH.fl?

2. KaKoea pasHocrt Sas
(BTOporo orHocr4TeJrbHo
pzcyuor)?

Rpailuee noroilceHue

3. Toqrca yqacrByer B AByx
repneHA14 KynspHbrx

i"

I 0. flprapoga .qzaMafHerz3Ma.
rco.nebaHHg rr BoJrHbr

Bapuaum 2

1, 9ro H€l3brBaercq 4lzuofi BoJrH6r, BoJr
qnclou?

? KaKosa pa3Hocrb Sa: AByx Maflr
(Bropof o orHocrrreJrbHo nepeoro) (crr,r. pucy

I2l/
Rpailuee noilouceHue

3. Toqna yqacrByer s Asyx
lepneHAvKyJr.rrpHbrx xore6anu_flx. KaKa.fl
Iluccaxy y(x) lolyr{aercr, ecrvr

)! =2cosnt,

lx = 4cos(nt +n).

4. Cloxzre rpaSuvecna ABa fapMoHurrecKrdx
oAuHaKoBo HanpaBJreHHrx role6anu.s. v
Koropbrx rracrorbr coorHoc.flrc" nur. I ij. u
aMnnuTyAbr xarc2 : I . Eyo., lu nole6aslre
rapMoHzqecxunr? Yenay paBHa qacToTa cJroxHo
xore6anus?

5. {ano HanpaBreHr4e cMerqeHr4fl vacrzq. Ky4a
ABrDKerc_s BoJrHa (ueno, nnpano)

6. Hanucars BoJrHoBoe ypaBHeHrre. Ilo.flcHzrr e
CMBICJI

7. Crvreuleuze qacrr4rl cpeAbr n mocxofi 6eryq
snyronofi BoJrHe Bbrpaxaercs coorHorrreHu(
\:ln.cos(at-m). Haircu cKopocrb cMe
qacrrzr{ s eroft BoJrHe.

B. Kan o6pasyerca crof,qa.f, sorHa? Onzcars
xapaKTepHble oco6euuocrz. Hanucarr
cros'Ieft BoJIH6I.

9. Karc o6pasyorcr 6ueHus?
10. 9ro H.t3brBaercr MexaHr4qecKzM
pe3oHaHcHofi .racrorofi ?

ABYX
IIep

aHUqecKr{e

MA'THIdKOB

) (cru.

83AI4MHO

Kara-s

HIICCKIIX

fl paBHbrx

Sage
TIJII,ITYAbI

qacToTa

HEHZE

Surypa JIncca:ny y(x) roryqaerc_fl ,

)/ = 2cosnt,

[x =4cos(m+n/2).
4. C:roxnre rpaQzvecru ABa rapM
oAt{HaKoBo HanpaBJreHHbrx
[epuo.{oB, HO cMerrleHHbrx
oTHolcvTerbHo Apyf Apyra Ha fi) a
cooruoc{rc.s xax 3 : 1. By4er nra
IapM{lHI,IqeoKuM? I{erray paBHa
cJro)KHofo Kore6aHu.fl ?

5. {ano HalpaBJreHrze cMeqeHprrr
KyAa Asnxerc;r BoJrHa (ueeo,

6. Hanucars araQrf epeuqrraJrbHoe

9. tlro Ha3brBaerc.rr aurepQepenqzefi
10. Ilepuog xone6anufi np,

3ar)rxaroqr4x xole6anzfi u ero pelre
Karorr cMBrcJr rcoe$rf rzqzeHTa 3aryxa
4o6po,rnocra?
7. fiamo ypaBHeHze BoJrHbr

Y : A sin2n(t/T-x/?,,), fAe A,
nOJIO)I&ITeJIbHbIe BeJILIqI4HLI,
ortrcrrrB&ror Bonrry. Hervry panua
SO,ftIrl?
8. 9ro mroe Qa:onas cKopocrb,
cKopooTb eorH?

HOfo
MarrrHr{Ka paBeH T. Maccv VIKA

ile.
ilA,

KOTOpbte

KOpOCTb

yBeJrullrl'lu n 4 paza. Kan zguenanc.s
norre6a:nzfi?

repr{oA



ABe rrJracrrrHKt4 TypMzlnr4Ha. llocle
lrpo)(oxAeHufl rrrracrvrHr<n 1 cter
IroJrrprz3oBau. Ecla J1 u J2 _ u CICBHOCTI4

Onrzxa
Bapuanm2

l. C$oprraynuponarr 3aKoHbr orpallteH
npenoMJreHIrr.
2. Onrzqecxa.rr pzBHocrb xoAa"
3. Ilolocrr paBHoro HaKJroHa.

4. fiu$pau,qnx @payuroQepa.
5. floupusarfprtr rrpLr orpiDr(eHzv z
[peJIOMJreHI4r{.

6. Vrol Me)rAy rJraBHbrMt4
lorspv3aTopa n aHarrH3aTopa paBeH
Onpe4enzre r{3MeHeHr4e zHTeHcprB

l. MexauzqecKoe ,ABkureHr{e KaK
flpnuqun orHocvreJrbFrocrz I atutes,.

2. MmepualbHar ror{Ka (vamuqa).
n mrseftuoe ycxopeHze. llocrylarelr

3. TalHreHqnalrHoel n HopMaJrb

IIOHqTVe cuJIbI, Maccbl z ranarr\rlrca. v
IIp14 MreHr4tMOCTr4.

7. Ilonxrze a6colroruo rBepAoro reJra
8. Teopevra IllrefiHepa.

HK14

[poureArxefo qepe3 Hr.rx cBeTa, ecJrz yron
rJraBHbrMrz rrJrocKocrrMu 6y7er cocras[qrr 4

TOfAa

tr OO

poc'refinra.r $opnaa ABlrxeHz, Marepvr4.
auu,s. I arM re * p apvy c -B e Krop,

pun. Pa4vryc KptrBrz3Hbr rpaeKropr4r,r. Jlznefina.f, cxo
ABWKeHI,Ie rBep,4oro Tena.

ycxopeHve. Cnqsr MeXIy mruefiFrur,ru vl

cBera, nporreAmero
eoolBercrBeuno I v 2,uJ2=31114,
6y4e:r paBeH yrcJr Me)KAy HanpaBn
pt O'O'?

IfponaexyrorrHafl a rlrrfl rro LrTofaM ocBoeHrrfl Alrcq[rrJrrrHbr

BO CbI K 3K3AMEHY
I. Mexauurca

KLI HeM aTHr{ e CKLIM IZ B e III4qlaHaM]/..

4. llepnufi 3aKoH Hr,rorona u vHepIII4aJILHoft cucrevu orcrrera.
BHeHr.re ABvrlneHvs,. Tperzfi 3aKoH

Bropofi sarcoH Hrrcro
Htroroua u flpelen

5. I{eu.uepuvurJrbHbre crzcreMbr orc A6colrorutre a orHocr4TeJrrHbre cxopocrr4 Ir ycKopeHr,re.uHepuvn.

6. Cucreua MarepueuLHbrx roqex.
HHepurzH,

Hrp r,rHepr{nu (qeHrp rvracc). Teoperr,ra o ABuxeHVrr [e

9. Monleur cvilbr. Moueur HMryryrbca.
'rBepAofo TeJra OTHOCI4TeJIbHO Heno,rIB ocfl.

10. fapocxoraqecKrzp-r eQQelrr. C ble ocv.
I L 3anon coxpaHeHvrr rzMrryJrbca 14 I saKou Huorona.
12. 3anon coxpaHeHr4rr MoMeHTa 14

13. lPa6ora z oHeprrur E MexaHzKe.
14. llourrere cnJroBofo rong. Csqsr noreril{aaJrbHofi sueprzefi u cwtoir.

Moueur vnepr\vtrTena.

Vpanuenue MoMeHToB. Vpanueuue

KIIHeTZlIecKat 14 noTel{qvIa.Irl]6Hafl,.

I5. l3anoH coxpaHeHrafl MexaHr{qec pt.

t3

BpaxlaTenbHoro AB

Czcreua

U

ero



16. Koucepnarr4BHbre H HeKoHcep
17 .3agauu MexaHlrKr.t rru.{rocrefi
I8, VpanHeurae 3ftnepa.
19.'Vpannenrre HepiBpbrsuocrz. v
20. (lucrerr,ra ypanuenafi
2 1. J-{zpryl.flrla.f, cKopocru.
22. [Iavzsapuufi z ryp6ylenrrnd
2,3.T'eqeuze s.ssKoii )r(r4.rtKocrr4.

2 4 . lTpumlurr orHo cr4TeJrb Ho crr.l
cBera. Ipeo6pasoeauz.r Jlopeuqa.

25. JlopenqeBo coKpaqeHr.re AJrr4Hbr
26. I' ersrkrnucrcruit zMrrymc, Bsa

l.llou.srze r4AezurbHoro ra3a.
Manpo crconr4qecKue napaMerpbr

2,BuyrpeuH As oHeprLrl- r4AearrbHo
3Heprr4r,r.

3.{aueuue fa3a c TorrKH
MoJren)ur_rrpHo-KzHerr4qecrofi reopzu.

4,YpanHeHue cocro{Hkrq prneur

5 . flwl aluuecnne v crarv crl4 r{ e cKrr e
cr.{creM6r. llourrze o rfyuxquz pac

6. @asosoe npocrpaHcrso. @a3ona.f,
7, Par:lpegeJreHrre MaHceerra. C
8. BaponrerprrqecKajr $oprvryla. pacn
9. Pacupe4eJreHr.re Marccserra -
I 0. VpanueHue Bau-gep-Baalrca.
I l. M.eracra6zlruoe cocrorHue.
1 2. EnyrpeuHs.fl eHepfn.f, pezrJrbHoro
I3, SrpQerr,IISoynl - Tonacona.
I 4. Xilpanre pvcrvtKa nfljAKoro
I 5. llrceepxHocTHoe Har.rrxeHue.

Jlanlac:r. Ct{a'tusauue }r Kan}rJulrrpHble
16. R.przcrarurHqecKar peurerrca. .{al

rer, 3arou fyxa.
17. (D:uu BerrlecrBa. Llcnapenueu
18. Ilousrue cronKnoneHr,r.fl. y
19. Illpuqenruoe paccrosHve.

npo6era,

20. flr.rcaue nepeHoca - 4ra$Syez.r.
27, .f.arcrtue nepeHoca - rennonpo
22,, flsrcuue nepeHoca - B.rr3xocrr,.
23" Oonosubre repMoAr4HaMrrqecKr{e

[epBoro Haqara TepMoAr,rHaMr{Kr4,

24. 3 avucutttocrr Ten JroeMKocrlr
H3Orrpoq,eccax.

2 5 . Auta6arzqecnuft rpoqecc.
26. O6parnrvrcre a ue<l6parztrue
27.Iluu Kapuo z ero KlIn lls
28. Iprauqnn 4eficrnur renJroBoro .rrB

29. Snrponz.s. 3aron Bo3pacraHurr I4LI.

MAIU}IHbI.

IIpLl

II. OcHonrr

BHbte ctaJlbr. KoucepnarzeHar vr AuccvlrtuT llrBHAA CZCTeMbT
fa30B.

Eepnyllu.
KPI.

bHoe u Br.rxpeBoe ABLDKeHLTfl. Teopenaa Xynoncxoro.
bI Ter{eHZ.q.

na flya:efim.
Polr cxopocrrz cBera. llocrylar rrocrorHcrBa

3aMeAJreHr,re BpeMeHa.

Br3b Maccbr H 3Heprr4H.

eKyJrfl pHofi Qusurcn rr TepMoArrHaMr.rKrr
MonerylxpHo-KprHerrrr{ecKoe ToJIKoBaHrre Tetv

bL

raga. rluclo crenesefi cro6o4rr. 3arcoH paBHopacn

MoJreKyJrrpHo-xauerzqecrofi Teopnrt. Ocsonuoe

rasa (ypanHeHze Klanefipoua _ Meu4eleera;.
KoHoMepHocrz n Szszne. Crarzcruqecrzfi Mero.rl

Qasorax rqefixa. CrarzcrzqecKoe ycpeAHeHze.
cKopocTr4 MOJreKyn.

EolrqvaHa.

br peiurbHbrx fa3oB.
cocTo.rlHple,

HIIe Ia3oB 14 llonyr{eHl{e Hr.r3Kt4X TeMnepaTyp.
t. ElpnxHprft nopflAoK.
Bo3Ht4Karoulr4e Ha KpnBofi nonepxuocra )KHAKocrv. Oo

BJIEHH.'I.

ufi nopr4on. Ynpyrar v ilIracryrqecraa 4e$opMa\vfl

flnasreuze v Kpr4cr€urJr usal\ur. (Da3osar
a Heynpyfoe cToJrKHOBeHrre.

Hoe celreHue paccealr'nfl. Cpegum 1r:ulHa cro6o

BrryrpeHHrfl DHeprr4r, pa6ora, TerrJrora.

fuBa or Bt4Aa npoqecca. pa6ora, coBepruaeMa, fa3oM

rr. Kpyronofi npoqecc (qzxl).

rareJrs z xoloAulruofi



.10, ,Crarzcrnqecrufi nec (re
Hallturil TepMoAI4HaMI4Krd.

l. 3anoH Kyloua. Haupaxeuuocrr
llpuurpn cyfleprro3r,rqr4r,r 3neKrpnqec

2. Iloron HanpffKelrrHocru. Teope
3. flpranreHeHae reopeMrr faycca
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