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l. IIEJTT4 OCBOEHLTfl 4IdCTIW

I-lersvru ocBoeHr,rrr nvrcrJtrrilvr

cneunaJrncra uayuuofi Qn:nuecroil
cTpor4Tcf, oorrl9r4HxeHepHat u cnerlr4aJrbH

nrrpa6arrrnaer cneqncfuvecrafi MeroA

oKa3brBaroTcr BecbMa nnoAoTBopHbrMr4

rx14pot(oe Sa:ur<o-ruareMarr4qecKoe o6pa

T9XHIZT{eCKI,Ie Ha[paBIIeHI4.f,, ycneuHo p

3aAaq K Apyfr4M, tlcr{arb HocTaHAaprHbre

npodre:ccnoualrHofi vo6nllH ocrr4 cneqa

3aAaqn AHcur.rnJr HH br :

o TeopeTI{LIecKar [oAfoToBKa B

opl,leHTHpOBaTr,Cr B rroTor{e uayrHofr u

Bo3MoxHocrb r,rcnoJrb3oBaHHr uoesrx c[l.r:

c II eufi aJr rd 3 r4p)roTc.s ;

O CPOPMI,IPOBAHHE HAT{HOIO MbIII]

frp r,r MeHIzMocrr,r p a 3n14r{u rrx cf lt: u qecKprx

cTer]eHb AocToBepHocTr4 pe3ynbTaToB, fl

MaTeMaTH qecKr4x MeToAoB AcCneAOBaH r4E

errpa6orxa [pr4eMoB r{ HaBbrKo

Suzuxvt, rroMorarouluX cryneHraM B AaJrr,

o3HaKOMJreHr4e CTyAeHTOB C COBpeM

HaqarlbHbrx FIaBbtKoB IIpOBeAeHI4.{ 3KC[e

Qrttsnuecrnx rereHurt h orIeHKH norpeu

2. IWECTO AIICqIIIJII4HLI B CT
EiaxHa.q r-lenb Bbrctxero o6pa:onaHn

MeroAilx ee rro3HaHr4n. @uzvtxa KaK Be

Aocrr,rxeHr.rn aroft Uena.

![ucqannaua <Ou:uxa>> orHoc

rpoqleccnoHallnoi o6pa:oeareltnorh n
BTOpOL{ 14 TpeTbeM CeMeCTpaX.

IrlsyveHrae Avrar\r4nlrr4Hbr rr

MareMaraqecKax suasuit. [lx ycneruuo

3Harb cneAyloulae pa3Aenbr sr,rcuefr N,r

1. {u(lQepeHrrr4anbHoer4clrHcrreH

2, IrlHrerpalsHoe r4cLIprcJreHHe.

3, Auaruruqecr(a.s reoMerpr4s, u n

4. PsAsr.

5, SreiraesrslBer(TopHoroaHaJrr43

IIHI,I

br <(tn:ur<a> f,Brrsercrr o6ecneqeuue 6yA)'ulero

oil, Ha xoropoil s eHculeft TexHr4qecKoil uxone

Ir oAl. oroBr(a. flo creAosareJrbH oe lr3y"r eHh e fiuzuxtt
MbnureHr4fl, dlnsnvecxy.ro zHTylJul4ro, KoropLIe

B ApyrnX Hayr(ax. Cneuualncru, non)^{rzBrrrr4e

oBaHhe, MofyT caMocTo.qTelbHo ocBat{BaTb HoBbIe

b B Hrzx, JrefKo [epexoAr{Tb oT perxeHufl, o]\Hvrx

HerpaAI4Ur4oHHbIe rryrr,t, gro ocooeHHo BaxHo Ant
14 cToB B yctr oBr,rrrx ycK op eH H 0f o p a3 B r4Tr4 fl. T exF.UKU.

acru Q usrzr<a, tro3 Bo,Trroula;r 6 yayulrznl ]4HXeHepaM

xsnqecxofi znQopuaunu i.r o6ecnequBarotuar r4M

qecKr,rx [pr.tHUr4noB B Tex oora0Trx, B Koropbrx oHr4

Hl4rr, B qacTHocTI4 frpaBl4IrbHofo rroHr4MaHnt rpetHr4u

noHfltui,t, 3aKoHoB, reoprafi v yr.r.eHvrn orleHr,rBarb

TIeHHbIX C froMolqbro 3Kclepr.lMeHTalrbHbrx hJIh

peueunh r(oHKperHbrx 3aAaq a3 pa3Hbrx o6lacreit

fi uev peuarb r4H)r(eHepHbre 3a1aqr4.

Hoft Hayruofr annaparypofi z nrrpa6orKa y HHX

I,IMeHTaIbHbIX FIayLrHbrx uccnelloBaHHvt pa3nt4rlHHX

A rr3MepeHlrrl.

I(TYPE OTIOT BO

- [onr.r]4rb Har{Hoc npeAcrar}JreHHe o [pr4pole vl

Batr Hawa o frpr,rpoAe hfpaeT rnaBHyro ponb

A

paMMbr.

6a:oeorZ qacrLr 6noxa E.I ocuoeuoft

I4':yueune Ana\nrrlrtHbr npoxo4ul Bo

y cryAeHToB QyHAaMeHraJrbHbrx

fiuzvtxtt cryAeHTaM seo6xoAnnao

IACT HAJII4qVE

ocBoeHH.[ Kypca

WKI4i

HChHat anre6pa.



5, @y,nxqnu l(oMrrrer(cHofo nepe
'7, 

[ncf$epenrlr4arrr,Hbre ]paBHeH
l),reueurrt reopvtv nepoxrnocrefi n

3. KOMTIETE HUI{14 OE)'IIATO
ICCB OEHI4'I AI4CIII4ilJII4HbI (
llocneloeareJrL,Hoe u:weuue 6u :u

Qr,r3 r4q ec K yro a Hryr,r Llr4lo, r( or op br e oK a3 r,r

uIlelltraJrHcT6r, nonyqHBru14e rxl4poK

CAMOCTO'ITEJIbHO OCBAI{BATI, HOB6IE TEXHH

|IepexoAr4Tb or perxeHr.{fl oAHr4X 3AAa

Herpaqr4llrzoHHbre ilyrv, r{To oco6euu

c[eur4nJrr4cToB B ycnoBr4rrx ycKopeHHofo

I{oHKp erHbrx y3Koctte q]4airlbHbrx su anvtfr n

B pe:ylrrare ocBoeHht Avtcunnrr

KOMTICTE}IUKI'IMll:

cnoco6uocrurc rrpeAcraBnrrb aAeK

KapTr4lty Mr{pa Ha ocHoBe 3HAHL4A OCHOB

Hayr( zrMareMarnKu (OIIK-1) ;

cnoco6uocrbro r( caMoopfaHrlrauvvr v a

B prl:ylurare ocBoeHlrn rfuurnu o6y

pe3ynl,rarbr o6pa:oeauaa :

l) 3uars (O|IKI):

QynaanaenraJrbHbre drusauecrue roHrr
q n3vrKI4 ; ril,r cJI eH Hbr e II opfl Arfl4 B er rd q]{ H, x a

ocHoBHbte 3aKoHbt t{ IIpHHUtrftbt,

(rtz:lzuecxnx uoAelefi, a rar(xe, Bbrrer(arc

npI4MeHeI{Ur Ha frp arfl r,f Ke,

Teop eTl4r{ecr(I4e MeToAbI ftocTp oeH [,rg pe

frpl,r H rlr4rrbt tr ocTaHoB I( H 3 KCII e p r4M eHTOB B

ocH oBHbre MeroAbr r(oMrrr,Iorepuofi $rz
ocHoBHbre npr,rHuxnbr cBfi3r4 Qn:raxu c

r4cropr4lo p a3Bvrrrt fl cp us n rca ;

BKraA oreqecrBeHHbIX 14 saDv6exHltx
2) Ynrerr, (O[IK-1):

IloH.sTb rrocraBneHHyro 3aAaqy; opul

IIOCTaH OBKaX qlyHAaMeHTaJrbHbrx 14 rrpr4

npo B oAr,rrl Srzsnvecxu it asatvtz [paKTrI
npno6perarb HoBbre Hayr{Hbre v ilpaKTvr

npoBoAr,rrb 3KcrreplrMeHrbr n o6pa6

14HQopMauaoHHbrx t{ KoMnbrcrepHbrx

conocTaBJreHvfl p3ynbraroB reopLl h r.r 3Kc

eHHOrO,

TeMarr4qecK ofi craructuxu,

PE3YJTbTAT'E



urrrpoKo r{cnoJrb3oBaTb HayqHy}o,

PA3II4I{HbIX BUAAX AE,f,TEIII,HOCTN;

npHMeH.STb Ha)'KOe MKr,re TexHoJt of prH r{

o6racrr,r Qnzuxtt r,r B Apyrr,rx o6lacrrx np

3) B.raaeru (OK-7):

MaTeMaTr.rqecKaM annapaToM

o6ureii cpn:nxn;

M9rOAaMr4 aHaJrr,r3a h peueHnr 3aAaq il
anilapaToM HHTefpaIIbHofo r4crlptcreH

{lu:r,lre, TexHrTKe, 3KoHoMuKe;

MCTOAAMA I,ICIIOJIb3OBAHI4' KOMIII,}OTC

$asune;
HaBbrKaMa pa6orrr e cotpeueHnofi

IIpoBe,qeHrzr (pr43}{rrecKoro 3Kcnep14M

onblTa H COnOCTaBITeHI/.fl r4x c TeopeTlzr{gc

HaBbrKaMI4 caMocrorrelrsofi pa6orlr:
a peIIIeHr4.S CnOXHbtx r] HecraHAapTHrrx

paBor{Hyro rrvTepa'rypy, 14H'rep

ar(erbr npofpaMM .qrrr peueHHE

noHarrHofi nerreJrbHocrlz.

yrouIHM TeopeTI4r{ecK

dlasrzxe;

Anfi pelxeHr4r pa3IHr{HbIX

a, I,IHTepHer-TexHoJrofufi np4

nqecxofi la6oparopan, MeroA

HaBbrKaMr4 rpauoruoil
MII .4AHHbIMII:

aBbrKaMI4 ocBoeHr4r 6olruroro
LI.

er-ran0opnaaquro B

pHKnaAHbrx 3aAaq B

M MerOAaM r(ypca

q, BO3HI,IKATOIUKIX

erueHr4l4 3aAaq no

KOA IIOCTAHOBKI,{ N

OTKA p*ynbraToB

a nu$opuaqun



4. CTPYKTYPA I4 CONEPXAH

O6rua.{ rpyAoe vmocrb Ar4 crIH rrn

crp

tE AT4CIII4[Jrr4r{bI

HbI cocraBJrser 12 saqdrHrrx

I(Typ a A|-| crIHIrJr r.{ t-r br

auu (432 uaca),

Ile

nht
Pa:Aen

AI,ICIII4IIJI14HbI

(rerua) P
O

(.)

trq)
Rq)

BaArl
BKIIIO qA't

pa6o'

rpyAoc

qebuoit pa6oru,
laMocrotTeJ.rbH),lo
y cry,qeHroB h
4KOCTb(B LTACAX)

O6terur

yre6Hoi
^^R^-., ^y4vurDr, u

IIplrMeHeHFer

HHTepaKTI4BH

x MeroAoB( B

uacaxl o/o)

bl

Oopvrt rel()rruero
Kourp oJr.rr, rf opri,ra

npouerr<yrouuoft
ATTECTAU1414

n
()

c_)

o

Ei;
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o
F

*lts>

V> O
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a

MEXAHAKA 2 l-
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t4 8 8 40 t0lzs Pefrrunr-
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HOIZ
AI43I4KVI14
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MT4KI4

2 B-

l5
I6 6 4 40 r0t25 PefirrHr-

xoHrpols Nl2

3 3'IEKTPOCT
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IB
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rcourpolr Jrl!3
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ceMecTp

36 l8 6 90 24/26 3r<saNreH

4 3nEKTPOAl,l
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,q 14 BOIHbI
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4.

5.

ltuzutcn c Apytutttu HayKaMu. Vcnexu eHuofi cpn:uxn.

21, Her<or

.[. BeeleHze. flpe4nner t]lu:zxn. M
3Kcrrepr{MeHT, Teop 1l.f, , BaxHefi urue orarrb
Lr Brrlr.flHvre rexHuKr4 Ha pa3Br,rrlie Qusuxrz,

yf II O B l,I M 14 KI4 H eM aTI4 q e C KI4 M 14 B eI 14 I{t4 FI aM

TeMarn.l KI,IN TIJIA H AI{CUI{TTJII{HbI

Mexaunxa

br tpu3l,rq ecKof o nccn eA oB aHvIfl : oIrr,IT, tr4 [oTe3a.
t4cropkrvr rfiuzuxu, Ponr cf nsuxkr q pa3BLrruu rexHr4Ku
onl qlr,r3HKI4 B craHoBrrenun nuu{euepa. Ce.rrr

r.{3 MaTe , Pols MareMarnKr4 B ll31ntequg $u'tt'n<n, @yr*uru

opr\{arbHoe ycKopeHhr. cer:L vrQ>n4y tnseil,uttvJ,t u

llocryn arerr bH oe AB H )r(eH r.r e rB epAoro ren a.

n HX rtpor43BoAHr,re. tr4urerpuposaHrae. O

$a:nvecxnM 3aAaqaM. 3reMeHrrr BeKrop

brcIle ilpor43solHofr h hHTefpayrra B nphno)KeHr4r4 K

I alre6prr: onpeAeneHr4e eerlopa, cnoxeHprc
Ber{ropoB, yMHoxeFul e Berfl opoB, anc]lcf Hr_llr poBaH Hc BerffopH brx Ber 14qI4H,

{a dl cf ep eH rlr{ aJr b H br e yp a B H eH Lrr. 3.rr e u e s pHbre cBeAeHI4fl r43 re}pr4vr BepoffrHocrr4,

3. KnHeuarux , KuueiraarnKa KaK pa3AoJr [aexaul.riol.
MexaHu.{ecKoe AB14x(eH14 e KaK npocrefi ua dl o p rur a 1Brr,>r<eHr4 fl, Mar ep v:v, Nz{ ate p u a.rr r r{ a.s roqK a

re chcreN{br orcqera, Pa4uyc-ee(rop, flpruqnn(qacrzqa), Cncreva orcq era. tr4nepur.ralr
orH ocr4TeJrb Hocrr.t I atules.. Tpaerropn.a.
luHeilHoe ycKopeHLre. TaureHunaJrbHoe u

a[r4yc r(pr4Bu3Hbr rpaeKropr4r4 , JJ4ueituan cKopoc.rb u

gux, [umavr4Ka Kar( pa3Ael MoxqH],rr{r4, flepeurfi
3aKoH HrroroHa r4 nonrrr.{e nHepuualruoil
froHflTme cr4lbr, Maccbt 14 l{MnyJrbca. Vpaen

cucreMr,r orcqera, Bropofi 3ar(oH Hrroroua n

ero rrpr4MeHr4M ocrh, Henuepuuarrb Hbre ct4

He ABHx(eHr n. Tpervti't 3aKoFr HproroHa 14 rrpeAenbt

Mbr orcrrera, A6colrcrHbte H o,rHo0r4TenbHbre
cxopocrb h ycr(opeHhe, Cunu nHeprlnn. I] Hrpo6exHa fl evrra. Cula Itoprz eJl4ca, Cncreva
Marepr{anbHF,rx roqeK, I_{eurp 14HepuHH (u ri,racc), Teopeva o ABr4xeFrHr,r l{eHrpa r.rHepur.{I4.

rela, flossrae a6colrorHoro rstpAoro rela.OE NB},IXCHI,I

Moueur cr4Jrbr. Monaeur l,rMnyJrbca. Monae r 14Hepur4rr. Teopena LUrefinepa" YpaeHeHue
MoMeHToB (cnr:l Mon4eHTa hMnynbca c Mo

ABl.lx(eHn.q TBepAofo Tena oTHocr.{TenbHo H

rou cz:ru). Ypanneune Bpallr4renbHoro
oAenixlror,i ocu, Ku Hernqecnag Sueornn

Bpaularcuefocr rBepAofo reJra. fupocron .recxui.i oQcf exr. Ceo6olulre ogui

6, 3axosrr coxpaHeHr4n, 3Haqeure n c epxaHue 3aKoH-oB coxpaHeFrlr.fl F MexaHr4xe, 3aron
coxpalreHr,rr uMnynLca. O4HopogHocrb np
coxpaHOHa.s MoMeHTa r,rMrrynbca, tr4:orpon
Cen:r NrelKAy froreHur.{arsuofi eHeprveh u

aHcrBa. PeaxrnsHoe aenN:eut e, 3aron
rl [pocrpaHcrna, Pa6ora, 3Heprrz:f, MoulHocrb,

HeKoHcepBarr4BHbre cLrnbr, 3arou coxpaHeH

K oH c e 1t s aru BH afl, H IJLI c cvrn ar r,tB H ar c I{ cre M

7, 3nerur , O6urr,re ceoficrea Nnaxocrlefi rr ra3oB.
YpanHr;une ABr{N(eHr{s r (loprvre 3filepa, fI e cKopocrefi,, ttuuvu n rpy6t;tu'rora. YpaeHeHrze
Hepa3pbrBFrocrn. VpaeFrerlHe EepHyllvr, C M a yp aB H eH alt razo Ava aMr4r{r4. B rsKocrt,
TeqeHlre s.s:Kofi x(r.lAr(ocrr4, @opvyna flya
rer{eHr.rfl , I]zpnynrun.q cKopocrr4, fToreHqz
xr4Ar(orlrrx H ra3ax. Teopena )I{vxoecr(oro

it tt x . IL a rtmtt t apntsi.t rz ryp 6 yn e r,rrJr u fi p e>r n na sr

ur ofi , fl oH.qrr,re cr.lJr oBoro rt o"q:t, ff orrcepeau,rBHbr e
'.fl ?Heprufii B MexaHur{e, O4Hopofrnocrb BpeMeHr4.

LI

6Hoe 14 BHXpeBoe ABr4x<eHr4fl, flqaxcenze rel e



cucreMbr. Bpetrr penaKcaur4r,l . flereHnx n

TloHgrne o $nsnvecxofr xnner4(e. HepaaHoBecFrbre
)Hoca. fln$fiyzvn, Koecf cfrzuuoHt' ancf Qysna,

H OCTr.r. llpnnqnn o'rHoouTenbHocrlr
3iluurreilua, Polr cropocrrr csera. flocr fr ocror HcrB a cr(op ocrr,r cB eTer, llpeo 6pas o BaHV.fl,
,{opeuqa, Jlopeuqee o c oKp auleHr,re Arrr.{H

B:anl{ocer3b Maccbr 14 3Hepn4kr. le$erc
:ueprnefi r.r uMnynbcoM qacrur_lbr. fparru
MEXAHI4KI4,

14 3 a MeAn eHr,r e Bp e MeHu. P enm;zdu c t ctu.tit H Mnynb c.

pHofi $r.r3r4 Kr,r H repMoAriHaMlr4lr

ToJ'rr{oBaHr4 e reM[oparypur, 9nclo cren I ceo6oAu MoJreKynbl. BHyrpeunffl 3Heprple
aAeaJr bHoro rasa. 3axoH paBHopacfipeAen

lL OcHoeu MoJreKy

9). Molerv,r.s I{LICCKA'

Moner(yn{pH o-r(uHerurtecrcofr TeopHa B

Maxpr>cxonuqecrfl4e nap aMerp br. floHsru

TOtrK r,t 3 p e Hr4 r M on e K yn.s p H o - r(u H eTlr LI e c K o
Kr.rHerlrqocKofi reopl,ua. VpaaueHne cocrot
MeHAereeea) .

aep-Baanrca, tr4:orepurbr peaJrbHoro Fa3a

cocrorHrze, BuyrpeHuxfl 3Frepfur{ peaJrbHo

fl nonyrleHl4e Hr43nr4x TgMnepaTyp,

1.2. Ceoficrsa xhaxocreii, Xapaxrep
EraxHnfi rroprAoK. floeepxHocrHoe Hart
)r(r4AKocrr4. @opr'ryla JIanlaca. Vcloalrl p

CMaqHeaHrae, KanHrn.qpHbre gBneHhr.

1.3, Ceoficrea reeplsrx ren. ArvlopcfH
pelxerr(a, fian uuir nopflAor{, Vnpyrax v n
r(pHcraJrJrax. XnAlrne r(pr4craJrrrbr.

crorrKHoBeHa.q, llpuuerbHoe paccro.rrHHe,

npo6era. llpznqan Aeranr,Horo paBHoBecrz

. OcH osuue llor ox(eHl4.rr

crna. Murcpo- r4 Mar(pococro.flHl4.fl ctrcreMbr,
u.r e aJl b H or o ra:l a. M or e K y Jr.[p H o - K rr H el4 Lr ee K o e

hfl. iHeprvlr4 rio crerreH.sv cso6o4;r, laeleune ft:a c
r eoprrr4. O cHoeHoe yp aBH eHr,re Lr,{olercyrlpuo -
Lru wlealrbHofo ra3a (ypaeHeuue Klanefipona -

nrpHofo e:ar4rvoAefrcrBtrr B ra3aF. YpaeHeuue EaH-
eracra6nlrr{bre cocro.qnur, l{pninqecr(oe
rasa, 3cf cferr [rr<oyn-a - Torvroona, CNrtx<eune la:os

r,iKa xhaKoro cocrorHr4a. ClpoQHze Nnnxocreri.
trc (-rrn., DnDirrrr'i)r^yr .,-,,-^--.

3ar(oHoMepHocrr.J B dlusare. Crarncruqecx
txw, fluuarvl4r{ecKr4e v ar arI4 cr\r'rbcxue
il veroA 14ccJreroBaFrnA cvrcrcM, ba:oeoc

npocrpaFrcreo, cpasoeal ror{Ka, cpa:oeax I
CrarncrnqecKoe ycpeAHeHrze. Pacnpe4en
a0coJrrorHbrM 3Har{eHr4rrM cKopocru). Cpe
PacnpeAe:reuae EolrunaHa, PacnpeAeneH

I l. PeansHrre &r:sr. Cultr Me)r(N,toJlel(

BHOlJeCht Z

dla:. tr4r;uap eHWe kr r(oHAeHcauh.q. flraereH
K:ray:ruryca. @a:oear nt4arpaMwa (azarpanr a cocrorHHl). Tpofir-ra-a roqKa.

I ij. Sren,teHrrr reopHu crorxHoeeHHfi

Hue. Cnlrr, Bo3HhKaloxlne Ha xprznofi noeepxHocrz
HoBecHr Ha rpaHHrle AByx cpeA. Kpaeaofi yron,

) 14 Kpr4crarrrvvecrue rena. Kpnc[annHqecKatr
crT4r{ecKar AedropMaur4n, 3axou 

ffr<a. 
Ae$ex.rrr a

epexoAbr. cDa:rr Berr-(ecrBa, Ycnofur paBHoBecr4t

e H KpLlcrurnr43aurle. YpanHenne Klaneiipoua -

floH.srrde croJrKHoBeHrar, Ynpyrob n ueynpyroe
I c c e.sH a e q acrr4rl. Cp e4ux.rr nlrv1d cn o6 oAH or o
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21.
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f aycca Ann 3JreKTpnrlecKoro rotrr B Alr3rr

ocrbFo ilonrpr43arIHoHHof o 3apfi r(a.

rea a ed 3aBr.rgr{Mocrb or reMreplrypu. Teopeua
p n re, 3lexrpr4qeoKoe c r rurrr" d (or exrprvecxax

Crara crasecKufi sec (repvroga HaMlrqecr(a

UTAThCTHI{ECKOE TOJIITOBAHUE BTOD Of O HA a TepMoAHHaMr4KU.

IIL 3r qECTBO H MATIICTI,{3M

Tenronp on oAHocrr,. Itor cp$r.iqzeHr rerJr
Koe Q cf uun eHr B-f, 3r(oc tu. fluuavurrecr( arr

17. llepBoe Ha.{ano repMonhHaMnKh
I epMrlnr4HaMrTr{ecKar cLrcreMa. TepnaoAn

flnoHtrla.{: BHyrpeHHnfl )Heprvrf ) pa6ora,
repMoAr4Ha MHKLT. VpaeHeurze ilepBoro H

reurodnaxocrr4 HAeanbHofo ra3a or Br,rna

ra3oM rrpri r43orrpoqeccax, 3Hralrnna (
Terlodtmocrb rBepAErx reJr,

I 8. Bropoe Ha.{ano repNaoAvrHarn{trxh

chcreN4r,r. O6parnvue n ueo6parr,rMbre np
Bropofo Har{aJra ropMoAv Havnrn. I_{rxn
ABI'lf a'Ienl4 14 X OJIOAI4JI t, H LIe MatUI4 H t t. Ma

19. SrenaeHrrr reopnu nor.q. Cr<anxp

cr(aJrflpHoro nol.r, lneepf eHqu.q Ber{TopH

lauulsroHa (oneparop <ua6na>). On
I,IHTeql aIIb H br e Teop eMLL

non.a. l-{rzp x y nflrJnfl u a rp{x(eH H o crrz 3Jr eKr
3IEKTPI OCTATI4LICCK OIO N ON g. II OrC FI II]43 JIII H

non.q. lloreHuuarr. Pasuoclr noreHur,raroB

3neKrll,ocrarzr{ecKofo nonr, Vpaeseune II

hr{ecKoe n

PaeHoeecnrre H HepaBHoBecFrbre doaror,r""
ueccbr. I{pyroeoil trpoqecc (unx4). cDopnrylrzpounlz

.pHo r..l ero I(fT[ Antr r4reaJrr,Honc] ra3a. Teuoatre
t r rrr artl Hrr ri K [Il] reu oB oro lrBr{4arell, 3 urponn.a,
Bep o.srHocrr), 3 axoH no:pacr4rriar 3Hrpornn.

. S,rexrprlu Kr4U 3apfl.I.
uoxpaHeHr{e v uHBapr4aHrHocTb :ap.qaa. A
SJlerttpocrarr4r{ecKoro n ons. C nl oBbre Jrr4H

cKperHocrr, 3apflAa. 3arcon I{y.l a. floH.qrrze
n (nvuutr Hafipfl)r(eHHocrn). [l

c),TI ep Il 03 14 III4 H 3ner(Tp OCTaTI4 q eCKr4X n oJre . florox BeKTopa Frarp.sr(eHH Teopeua faycca
cbchepenqpralrnarIn.s 3neKTpocraTHr{ecKoro noJrrr B BaKyyM u eij ce.flgr c 3aKoFroM KynoHa. I

Qoprr,ta reopeMbr f aycca. flpuueueuue reo evlr I aycca Anr pacqera nolefi,

an 3rex . Pa6ora cr4n srje I,IqecKofo
ocrarugecKofo loJIfl, Poroo uan )KEIJHOCT}I

(KOH Cep BaTr4 B TJOCTb) 3ner(Tp r{ecKofo

LB'I3b MeXAy noTeHI_lLIa,lOM rI Ha ptxeHHocTblo
IIJraca. 3lerrpzuecrnfr Aulolr,, lerrpnvecrnrZ

MoMeHT rr4lrorrfl, (Annonsuufr vrovreHr). Ii unan v Halp,qxeHHocrb floJrfl fimnonx, MovreHr
crar,4efrcrnyrourrzil Ha Ar4noJrb Bo BHerrrHe

3JIEKTPHI{ECKOM I]OJIC,

oJret(Tpr,rLrecKoM noJre. 3Heplua {unonx r

Cropot+Hne 3ap[Abr. ilonxpurre r4 Henonrp
3lrer(TpoHHas H op14 eHTauhoHHat n onIpr43a
flonxpn:onaHHocrr, (eer<rop n olrpz:aqnu)
norfipr,r3oBaHHocrr4 c IroBepxHocrHofi n

laenexrprr{ocxafl Bocltpt4r.{Mr{I4B ocrL B

Olnop olsa rr r,r HooAHoll oAFrafl ndl.a pz:aur v. Cvszt

IpoB oAHocru. B.q:lrrocrr (nuyrpenuee rpeune).
r(I4 H eM aTH qecl(tlt B.f, 3I( OCTb.

Crarn cruq e cxvtit u repMoAr4 r{avilqec r<llti MeroAr,r.
:M]'rrrecKufr npouecc, ocHoeusrp 1epnaoarnaMl,rqecKr,re
IJrora, @oprraylupoBKu nepBorg t{aqana
u a r e p M oA r4qr aMVKu, T e n I o e tr K o crr, 3 a e r,r c h M ocrb
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sner(pnqecKoro rorr Ha fpaHhrle pa3A "AH3rrel(Tpt{r( - ArI3IIeKTpHr(", c fHeTo3JIeI(TqI'IKW.

oBonHu Pacnpe4eleHr4e 3aps4oB B rl nKe.
?lexrpocrarr,rqecxoe trone BH]'rpv 14 cHa npoB oAHr4r(a, I-pariu.rHr,Ie yc oBu.q Ha fpaHr4tle
"rtponlo4HL{t<-earyyna". 3lerrpuuecKue cB crBa npoBoanrqeil 060roqxa. ocTaTuqe0Karl
3alqrra, Meroa u: o6parneu ni,t. I pauutn ycnoBr4rr Ha fpaH14lle "npoBoAH K-4ra3reKtpttx".

hHAyl(rIhr) B Aa3neKlplzre. finalercrpu
Hanp[xeHHocTr.{ 3IrerffphqecKofo I]olrr B

SnercrpoemKocrb ye4nueuuoro npoBoAHr,r

3rexlpauecKat :Hepft4.s chcreMbr roqerlH

?JreKrpoHHa fl r eopr4 fl ?net(rp on p oBoAr4 MOC

gelcbrpepeHqaalrHofi $oplae. 3axou;r Onaa

Ona alx HeoAHopoAHoro ftacrKa r_lenu,

sneKTpoHHofr reoplau 3neKrponpoBoAHM

at trpoHr4uaeMocrb cpegrr, BH.t
3ner{rpr.rKe. fpauuvH rre ycnoqpr

cr.{cTeMbr npoBoAHktr(oB r.l l{

rx 3ap.snoB, JHepf a.q 3ap.fl)r(eHqo

eilLIe

[.J1fl

Haaropa,

rrpoBoAHu Ka,

cI4CTeMbr IIpoB oAHrzIroB 14 r(oHAeHcaTOpa, Hepf r4r 3JreKrp ocraTH qecKof 0 rr q, O6rerana.s
rrJrorFrocTb 3HepfaH 3ner(TpocraTkqecno

X a parrepn ervt Ku 3neKrpocrarr,l
flrorHocrb rol(a, carla toKa, Vcroene c cTBOBaHH'I UeKTpI4qeoKOf O

Pa:uocrr tloreHqlranoB, FraltprxeHr4e, 3 r4x(yqar cnla (3{C). I(rr 14TICCKA'

ecKofo ToKa:

CropoHurie cr4Jrbr.

L{ MeraJIJroB. 3arousr Ova rz,[ r.r-JIeHqa e

cpoprrae, 3aroulNoyna-IleHua B nHref panbH

paBtna Kn px rocpa. HeAocraro.{u s rraccnqecNofr

xn. 3lexrpv'tecxuia ror{ B BaKy ne. SlexrpoHHas
3Mnecvrfl. Pa6ora BLrxoAa 3lelopoHoB r43 . Slerrpuvecxnfi rox s .flpoqeccrr
HoHu3aur4a n pexolr6nuar\krr4. Pa6ora noH unn, floreuunaJT ]IoHr43 awIV. AapHatr

stfr pa:pr4. Bortr-voqI43arlvr fl, Hecalr ocrosrelr ntrfi f a3 oB bI pa3ptA, CaN4ocro.qrelrHrrfi ra:o
aMlepHa.q xapar{Tepr4crr4Ka f a3 oB of o Bz4sr pa3prAoB,

26.lltazwa, lloHrrrile o rJra3Me, co3 AaHu fr, Ilrra3Mbt, l(B a3pl rpaJrbHocTb

rzna)IIJIa3MbL 3lercrponpoB oAHocrb frJra3Mbr, escnr4fi palr4yc (Ae6ae ncrar

)t43t4rIecKou

3 r(p aHtzp oB aun.s. ll:r a:n,t eHH a.[ qa cr ora. Hlr
B rrc or,r ore nan ep aryp H ar rn a3 t\,r a, fl p o6neria

chHTe3a.

KoTeMnepaTypltar [Jra3Nla 14 ee n 14MEHEHT4 E,

ocy'uecr BneHr,rr )TrpaBnse M of 0 pMoBAepHofo

27. MarHnrHoe nore e eaxy-yNae. 3ax
Canapa (:anou Eao - Canapa - Jlan.naca),

MafHH'rHLrx nolefi. Cl.ila JIopeHrIa n cr4na

Malunrutrfi rvronaeHr, Monresr cvm, Aeitct
nore, l\4arHr.{THoe rroJre r DrMolr,rneft uoro
wH[Wurzu. 3axou noJrHoro rora (reopeua

Aunepa. MarHarua.q r,rHAyKqa

oHrrr4e Marlrr4THoro noll. flpu
Mnepa. Burox c roKoM B MalHLr

KpyroB ofo roKoB. I_lupxynxuna

ur.lp Kynr r-lH vl vtH AyK[ktrl M af rjr4l'

unit na paMKy c roKoM Bo BH HEM MAfHI4THOM

3axon Euo -
li|I cynepno3vrrJu]j

oM IIoIIe,

eKropa varuuruofr
^F^ -^-^\ 

^ul u lluJllt,l rJ

, MarHurnoe rone
UA CI,IJITI TOKA -
oro 3aprAa.

Baxyln4e. flpuuenenne 3aKoHa noJrHofo ro A ANf, PACqETA MAIH]4TH].IX TIOJIE

AJIr,rHHof o coJI eHor{Aa v rop or4n.a. Ma ruar n:auuo4erZcrBLre roKos. Enr4H

aMnep, Bnxpeeoe rroJre ABr4)r(yuefocr 3 VIun apuatn rr o crb 3 n e r{rp H

Maru urHoe rroJr e r( aK p er.qrr,r B r4 crc xrz fi o tp

I,IC 3AD'I7I(EHH AIH14THOM x. lpr.oreHne
saplxeHuoil qacrr.{r_lbr B 3ncrffpr,FlecKoM I4 Ma

3dldier<r Xorura. Vcxopnre,,rz 3apflxeHHbrx q

KT.

noi'Itx. floHnrve o6 :n Hoti onrn<e.



29. MarHnrHoe nore e eelrlecree. fl
MaKprlroKr4. Molerylrpnbre roKr4, Hava
BocnpnuMr{HBocrb BerrlecrBa v. ed zaeucu
o qupKyntuuv Hailp fl)r<eH Hocrr4 Maf H r4rH

rror.s B BeurecrBe. Marnnrua.s npoHurr
Beu-lerlrBe. fpaHu uHue ycnoBr4rr In[ MarH

MafHerr.rKoB. To.rxa Kropra. floueHrr. Kpu

,J 0. SreKrpoMarHzrHa.{ aHl}r([Hs.
OcHoeHofi 3aKoH 3neKTpoMafsuruofi nsA
3JreKTpoMarsurH ofi r4H ry RLlvtv a3 3aK or ra

srreKrpoHHoit reopt wr. llpaeulo IIeHua (

LlHlyr<rzeHocrt. 14n4yr(rnBHocrb aJrun
tereHue e:azx4Hofi riHAyKrlr,ru, Bsawuas
O6rerwHa.q rlJrorHocrb 3Hepruu r\4arH[THo

IV. K

:i1, Mexasuqegrcae role6aHas. Ceo
floH.f,rr,re o6 aeroror e6asnsx. {rzdlcf epeH

ef o pe rx eHlr e, X ap axre pr4 aruKr4 t- apM or{r4 r.r

aHrapN4oHr,r qecKoM ocu14nnf,Tope. 14:ox p
r<o;re6aunfi . CloNesne orHHaKoBo HattDa

Merol eerropHoi Ar4afpa Mrvrbt, Buesu s,
rapMoHr4qecrnx rore6 asvit. @nrlprr JIu
role6aunfi H efo perrreHne. AnepaoAur{ec
Ilorapu Srranqecrcufi AeKpeMeHr 3ar rxaH:zfl,

!uclr(lepenqzarrbHoe ypaBHeHlie BbrHpKA
rrpH BbIHpI(AeHHbrx MexaHr.{qecK[]x KOJr

KphBbre, CoorHoureHue MexAy (tasal,au erm
pe3oHaHce. Cnercrp xole6aHnil, rroHflTHe o

32. MexaHaqecKae sorrnrr. Mexan
flpo4c,nrHue 14 nolrepeqFrbre BoJtHbr. Boln
BoJrHr,t H i,rx xapaKrepr.{crhrcl4, V4apHsre n
[pl4MeHr,rMocru. @asoear cKopocrb u A\rc
floH.qrr,re o KofepeHTHocrll, ZHrepdlepeHu
3ByKoErbrx eorru. Ynsrpa- ra r.rHcppaseyxn.

3 3. 9lexrpouarHurnute role6aHns.
role6arelrHoM Kourype 14 efo peueHr4e.
3neKTpoMarHrrrHbrx r<o:re6annfi h ero pe

3neKTpoMaf Hr.rrHoro x ole6aHns, II orapudl
KoHrypa. !uQQepeHur4anLHoe ypaBHeHHe
pe[JeHhe. AM[nLrryAa u rluta npr4 BbrH

xore6a.relsHoM KoHrlpe. PegoHaucsrre
TOI(,

f,Tue A{afHHTHoro MoMeHTa aroMa, Mzroo- r,r

14rreH Hocrb (e exrop HaMaf Hr4 r{[nauur). MarunrHa.q
ocrb or rei\{neparyprr, 3axoH rlonHofo roxa (reopeua
o norx) B BeulecrBe. Hanp.q)(eHHocrb MarHr4rHofo

cpeAbr. V"l6rl 
" 

MafHr,{rllofo rtor.s B

oro norr Ha rpaHr4ue pa3Ae4a AByx cpeA, Tnnu

'I 
H AN,(AIH I,Iq AB AHUfl.,

nrtr @apage.q, MarHaruufi uolor, 3AC :l.HAWrJvrr4,

nn (:axoH @apaael). Buno4 ocr{oBHoro 3aKoHa
oxpaHeHr4fl 3Hepfr4r,r, a TaKX(e Ha OCHOBe

oH,rI enLIa ). llnIeHt.re calror,ruA5/Ktlnu,
coJrenoaAa, Toxn :aurrKaHr{.t u pa3MbrKaHyrfl IJeilv.

pIHAlr{rr{B H ocrr, 3 H ep tvrtr Mar{urHof o r onr.
IIOJ],'I,

eoaHLtfl t.{ BOJIl{r,r

ue (co6cre euHore) r,r BbrHyxf4euuue role6asnl.
u aJrb H oe ypaBH eH r.r e rap M oH Hq gcr<ux x ol e6 auptit u
xzx xole6aHnfi, lloH.srr4e o raoMoHrrr{ecKoM r,r

Hocrb role6aHnfi . 3ueprua f apMoHt{rlecKr,rx

eHHbrx (crallpHrrx) rapvoun$ecKHX xole6auail.
o)I(eHue 83aHMHo repneHAHKyIr [pHb]x (eemopHnx)

a xty, ! n dl cf ep eH ur4 anb H oe yp aq FteH r4 e 3 aryxaro urt4x
nfi npoqecc, t{acrora n xos$dinrrr4eHT 3aryxaHkrfl,

go6porHocrr rcone6are.rrtu ofi cltcreMr,r,
uux rcole6auuit vt efo pettreHhB. ArrlnnnryAav fiar,a
u.q x, M ex a H vqeaKLrir p e3 oH arl c, P e: oH aH c urre

rcutefi cqrrbI 14 cr(opocrlr npr4 MexaHr,rqecKoM

t:loxeT{H14 @yple,

o6pa:oaaHufl r\4exaHr4qecKr,rx BorrH a yrpyroil cpeAe.
oe ypaBHcHae rz ero peueHr,lei fapnrouuuecrcue

Hlr. flpraHqurr cy[opno3trlvlv EonH r{ fpaHr4ua efo
I4rr BoJrH. Boluonofi rar(er h r,pyrrnoBar cxopocrb.

eoaH. Cro{rl,re BoJrHbr 3{lqpeixr Aonnepa ln.q

nr)$epeHqnarbHoe ypaBHeFrr4e Kore6aHnft s
ti Qr Ql e p e n qr't aJr r, H o e yp aB H eH 14 e 3 aryx a rc urr4 x

rz e. r{ a crora u x o: cp cpnrlr4er-rr 3a ryx a Frr.{.s

A\ecxuh Aer(peMeHr 3artxarrr4 a 4o6poruocrr
bIHpr(AeHHbrx gneKTpoMafHlr.rF{brx role6anzfi n ero
H Hbrx 3JreKrp oMarHr4THux xol 96auH.sx, PesoHaFrc e

Bbre Anrr Hanp.s)Ker{r,ifl u cvrJrrt tora. flepeirreuurtii



35.

cBera, flpnHqun
oruocnrelsHtrrZ
feonaerpuvecKat

r4HCrp yN4eHTbr,

Mar<ceerra. BorHoeoe ypaBHeHr,re In,a
pacnpocTpaH eH r4.S 3IreKTpO Maf FrrlrHLrx

unx. 3le r<rpoMaf H r4TH oe I one I tJncrenaa yp anueavit
rffpoMafHarHoro rrorrr 14 efo pqrrrer{r4e, Cnopocrr,

sorH, BeKrop flolZurr.rura, I4nanynbc 3Jre

H B cpeAax, OcHosHbte csoficrBa 3rrer{TpoMafHuTHbrx
p oMarHr4rHof o noJTr. I4s,l yle n{r e rr4nons,

.34. 3reKrpoMarHlrrurre eorHrr, q)

3nelopoMaruurnofi uH1..rr<r\krr4, Torc c ue

[aarpavva HanpaBneHHocrr,r. Dcf drercr !
3ner0poMa|HI{THbIX BOJIH.

lrcilreHca. 3axoHsr orpa
IloKa3aTeI14 llpeIloMJleHU

orrTlu(a xax npe4eltut ril

cKatr u M aI(C B eJIII OB C Kat Tp ar(ToB I(II .q B JIeHr4rr

epa nrrfl. snoKrpoMafHhrHbrx poln. LLIxala

Onrnrca

, elexrpovaruinrua.a rpr4poAa
wtr 14 nperoMJreHar. A6colrcrHrrfi u

floruoe BH)TpeH Hee orpa;xeHtre. Ceeroeo4u,
ryuail noruosoi oltrhKl4. Onluqecxue

3 6, IrlHrepcbepeHur,rrr cBera. Mosoxp
fl p uuuliu c)fl epn 03 riu nH vr vrlrr eHcuB H ocr
KofepeHrHocrr, Bpe u.r vr nnrHa KorepeHr
KofepeHTHoctrz, Ontu,lecKat AIHH a nwr4,
nHreprpepesqaossofi KaprhHbr or ABfx Ko
paBHolo rJaKJroHa. MHorolyqeBar r,rHTeD

tr4urepcf epoMerpbr.

5. OEPA:}OBA

r JIeKuuoHHo-ceMr.rHapcKar ah
la6oparopHue zaux-rvn) c

AeMoHcrpauufr tr ycrpoficrn ip

Tprr{ec K I,re L{ H eM OH OXp O M aTI4HeCKI.{e B OIrHbt.

ilpa cno)r(eHr4r4 cBeToBbrx Bonrl, Bpenaenua.a
rcrn. flpocrpaHcrBeHHari Korep.eHrHocrb, paluyc

HLrecKa.q pa3Hocrb xo4a, papq91

eHrHr,IX HcroqHr,rKoe. flonocir paeuofi roJrulr,rHbr a

sqas. Cnoco6rr nolyrerian rforeperrrHbrx tyteft .

b I IbIE TE XII OJI Of I{I4

feMa o6yueunr (rpa4zqnon4ue reKr{r4oHHbre u
cnoJrb3oBaHHeM npeIMeroB Myser JreKrltroHHbrx
3hrlecKoto npaKTaKVMa.

37. ,[acbpaxqhq ceera. Ilpnuqnn fro
flpnvolnHefi Hoe pacnpocrpaueHr,re cBera.
r(pyfnoro orBepcrr4r a r(pyfJrofo Ar4cr(a. A

uca - Qpeuer.q. MeroA :ou cDpeHelr.

Cnnpanr Kopuro. {ucppaKrrrir @paygro0e
An0parcuaoHHar pacx oAr4r\{ocrb, [r.rcf parcu
Pa:p em aro rqa.q cn oc o6H o crb orrrr.r rr ec K ax 14

3 [i. florqpugaqurr ceera. EcrecrseHH
flollpr:aqnr cBera npH nperoM rreHhvt t4

ABolrHoM Jt1^rerrpen o MrreHvru. O 6trxHoe euu
KpH crarrna, flol.rrp olrlsr r,r nor.q pr43 arIH oH H

l\4alroca, flolynolnoBbre H qerBeprLBorrH bI e I Jra crpt H xrz. tr4c rcyccrn eHn ad orrr n LrecKa,

:crea, 3$cf exr cDapa4el.aHH3orponH.s. OnrnqecKa.q aKTHBHocrb

39r, nacnepca.q csera. 3arpylueuu.r e
Iloprra"nrHas 14 aHoMaJrL,Hafl Er4cnepcua. M

(TpoMarHr,rrHofr reopur,r Marc;a ertrta.

sl H a 6l rcAe H 14 fl rr4 ail ep cvtw . TI pvswarwq ecxufi u
AHQpaKr_luoHr-rtrfi ctreKrpbr. 3lerrponHan wfl rr4cilepcvw eBera. flouolueune cBera. 3axoH
6yrepa. Ifnera rer a crrel(rpbr rlorrrou]eHn.q

u nonrpu3oeauutrfi cner. CrQneHb [onflpr.r3 arJyru.
)alKeHHh, 3axos Eprocrepa, Ilcinxpra:aq nA rTpA

ti ll Heo6r,rxHoeenHufi lyun. enrnqecKarr ocL
e npu3Mbr, flollpu:aropbr r,r ada,tlr:aropu. 3axon
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llpnueHeHze MyJrbrrzMe

ilpaKTr,rqecKr4x 3aHflTlru c
AeMOHCTpaTITTOHHbX B

3BM r,r reJre3KpaHa,

o IrIuQopMarlr{oHHo-KoMMyHr{

I{ oIIeHKI.r rercyruefi y.re6nofi
Meronl4trecrufi rouurexc Bn

o JIerunoHHbre r.r npaKruqecK

pe3yJrbTaTaM AoKJraAoB

r Pas6op KoHxperHbrx cr4ryarl

6, OUEHOIIHbIE CP

YCUEBAEMOCTII. IIPOM
OCBOEHI4fl NI4CUI{
OEECTIEIIEHPIE CAM

o Bonpocbr AJrs
Ituneru.recKa{ sHepfus Bpaqarc
tlacruua uaccofi m ABvx(erct
cKopocrbro l. Yr<asarr Ha plrcyHKe

MoMeHTa r4MrryJrbca Is' otuocuirer
+ 

-
L z, HOp}i[AITbHO9 VV n, TaHfeHIII,IaJr

ocb Bp,

-BeKTOp TOrrKr{,

i = (3 stn|t)Q + @ cosat)$,
3Heprulo ror{Kr.r u pa6ory cr{Jrbr r

rexsororufi: rrpoBe,4eHl{e JreKrlr.roHHbrx lr
!rcrroJrb3oBaHr4eM KoMtrbroTepHbrx npeseHraquft,
r,rKoB c noMorrlbro KoMrrbrcTepHoro npoeKTopa,

na nnarfroplre Moodle r{ Ap.).

sauflTus. KaK HayqHbre xoucpQpeHurr[ no

CTBA I\JIfl TEKyUIE|O KOHTPOJI.TI
)TIHOfr ATTECTAfiUU IIO IITO|AM
VI YTIEFIIQ-METOAI,IIIECKOE

HOrn PAEOTbT C:TyAEHTOB.
HbI

Cevrecrp 2
oAroroBKr{ rc pefirlrur-rcourpo,nro J\b1

cr rBepAofo reJra (c ernoaorvr).

eHHO tIO OKpy)I(HOCTI4 C IIeHTpO\,1 s rOqxe O

paBneHr{{ BeKropoB yrnontiii cxopocru d,

OI,I B BE

TOIIKU

rlepe3

prlrKanbu )
m:0,5 xt rc

nl4 cexyu

HHbre TexHoJrofHI,r AJI.fl MpHr{TOpr,rHta, KoHTpons

eJrbHocrlr cryAeHroB (unriepuer, Skype, y.re6uo-



4,Mcrueur vHepr\vu oAHopoAH oro Ar.rcKa

5,Oauopoanuil Arzcx Bpaulacrctr c 3aM

nepleHAnKyJrrpHo rlJrocKocrlr gucna. yr
cKopocrt4 r7.,,, vtoueHra l4Mnynrca to_., yan

6.Mar:epuaru,Ha.s ror{Ka lBllxercr no oKD

H3MeH.[erc.s rro 3ar(oHy Wr:kt. rAe k>0
MOAyJrr.{ HopManbHoro r4 raHfeHuharrbH

T,YrunoNeur4e Ber(ropon, BexropHoe trpo

8.r{eaonex crour Ha BpauarcuerZcl cxau
pacn orox(eHHbrM f opr43oHTaJl su o. Ecnu

a) yMeHbur4rcr M

b) yMeHburr4Tcr yrno
c) rvroMeHr r,rM[ynbca c

cl) yMeHbur4Tcrr Kr,rHe'r

Brr6parr npaBanEHbril orner.

9.lrls cnrourHoro oAHopoAHoro rlr4nlrHApa

qacrb paAr4ycov R/2 or ocr4 cr4MMeror4r1.

oTHOCI{Ten6HO yt(a3aHH Ot"r ocu ?

I 0,3axon coxpaHeHr{.rr MoMeHTa rzMnynbca
I I,floreuqnaJrbHar 3Heprurr qacrr4ubr orrpl

3Har{eHt4r4 x ycr(opeHze qitcraubr 6y1",
I2, epaqaercr Bonpyf HefioABr,rxHofi ocu

or BpeMer{r4 t no:axoHy e ='2lti..nf - +),
qrrc.flo o6oporoe N Ao ocraHoeK],r.

I 3, Cs.s:r Melr(Ay rr oreHur4arluoii o ueprr.re

I 4.t{ro Ha3brBaercr M oMeHToM lzurylrca?
orrr^^r4TerlbHo ror{Kl4 O, a taxxe efo npoo

1

o

OBKropc

nM.

na)o
(l

KI

)I

l

la) (c Bb

rpoxoA.sl

)ABJIEH14

OMCHTA

tn}]!pa
)CI{, npr

SnPu
86, MOI

UI,IJI

Yr o,

HI{C

tus l

foL
Kpy

cyH

)EHI

HOI-(

Bor(l

p14c,

(opeCK

o[]
EM

HA

ycl

CtIJt

eHll

aTb

,pa) (

lpox
paBJr

{oMe

oru R. Ee raHleiruaalbnoe ycKopeHue

BpeMeHLr t c Haya^la IBr4>KeHutr

yr paeHu?

)anvyc

OMEHT

ux 6yl

pa

\,{ol

HH)

l,t cluoil ( c euno4orra),

Ka3arb Ha phcyHKe BeKTOp M

r4ro Ha oa, zl

rleHrp Ar,lcKa

yrroeorZ

ETC,'I B 3ABI4CI4MOCTH

ULITIl

r| oc]

]I{C H

Vfl E,

BeAeHpre (onpe4eneu H.e, cn sr rsr.lacleuu.a).

Xyxoecrtoro co crepxHeM B &X,

{b noBepHyTs B BeprHKaJr oe noJro)r(eHr4e, To:
r.lHep(t4H cl4CTeMbl;

cKopocrb;

CTEMb] HE h3MCHI,ITC'I

tlecKat 3Heptnt cltcTeMLI.

otcHr'ITb,

aAI4ycoM R cgelala nolrrfi, y nr,rB BHyTpeHHrolo

cKoJIbKO pa3 r43MeHI4TC[ M
!"

vIHepUVu rela i

C B6IBOAOM,),

BaeTct Bbrpalr(eHpreM U:3xa- I llpa rcaron,r

o uylro?
K, LrTO yron efo [oBopoTa MeH

le a>0, b>0. Hafirn MoMeHT B MeFII4 T, a TaKXe

r

eHra aMnylrbca



l5,fl.rrar0opMa B Br4Ae rr4cka Bpauaerorr
nr:i4. Ml1H-', Ha nparo nlarcpoplltr crohr
nlarQopvut, qacrora Bbrpocna Ao nz:25rvr
uardlopmrr, MoiraeH'r vrHeprl4u r{eJroBeKa

l6,3axoH coxpaHeHr4.q r4M[ynbca (c nuno
3Tor 3aI(oH Ha 3errale?

lT.rlro Ha3brBaercrr MoMeHroM culrr? vr
cIIJIbr orHocareJlbHo rorrKl4 O. Vrcasarr ra

I 8. 3 ae u cprrvl ocrb K o opAH H ar AB r4)r( eHr4fl '-ra

z=0, r,qe a,b, 14 {D - I(oHcraHTbL

a) onpeAenr4rb paruyc- BeKTop r:, cKo

b) uailnu ypaBr{eHrze rpaemopr4a qac

I 9,HeraHepulzaJrbHbre cr4creMbr orcgera. A
rrHeprlnut (c erreoaov).
20.YraNnre HarTpaBneHrie yrlonofi cx

yfJroBzrr cKopocrE, fr.ipocr(ona il flo.qcHz

2l .MarepnarrbHarr roqKa (.{acrr.{ua) rvrac

cKopocrbro r.'6, TpaexropHr rroneTa IIelKr4T

HanpaEineHa (Ha Hac). flpeHe6perarr con
BpeMeHr4 MOMeHra cr,rJrbr Ttxecru Mo, gei4

rx\-/
3r

a)

22.T e o p ett a o AB r,rr(eH r.J 14 ueHrp a r4 H e pu a 14 c esreo4ov),

o LrHepur4r4 or(oJro Beprr.{KMbHQfr ocn c qacroroil
eJroBer(, Koraa qeJroBer{ nepeujel B rleHTp

H-r'. Macca qeJroBer(a 70 r<r, Ot'rpeaenrzrb Maccy

), flpot Kar(HX ycrroB?rflx

Ha pr4cyHr(e Ha[paBrr eH]4e

x{C MOMEHT CIZJIbI OTHOCI]TCJI

Llllbt oT BpeMeFrr,r prMeeT Br4I X

ocTb tj'I,t ycKopeHae 11./ .lacrlr

ubr,

OJI]OTHb]C I4 OTH OCI,ITEJIbHbIE

frpeueccrv fr4pocKona

peueH14e,

m6poureua ttoA yfnoM 0, r{

Beprr4r(anbHofi nlocrocrn X

HBJIeHZeM BO3AyXa, HAUTI4 3AB

),roruefo Ha r{acTlrrly,

HO BbIIIOJIH.f,CTC.q

rflOpa N,roMeHTa

ocl4 z.

bsinrot, y:acoscDt,

)

opocrr4, Cwnrt

II}I }I3BCCTHO

HTy C Har{aJIF,HOI4

(cna, pzc.). Ocr z

OT{MOCTb OT



23 .I{axme nyHr(rbr cneAyrorJlero yrBepxA
OTHOCHTEJIbHO OCI4 BPAIUQHI4' 3ABT]CI,IT O]

a) or noJro)r(eHus, oet4 Bpaule

b) or MoMeHTa cvrrbr;

c) or Maccr,r rena;

d) or yrnoBoro ycxopeHr4t

24,-leto uaccofr m:0,1 xr 6poureno c

cKopocrblo 20 utlc. Hafrrw MoAynb npil

rorrKr4 6pocauul3a nepBbre 5,0 c. Colpor

25, Cra.rr.ap H oe npor43BeAeHr,re (onpe4eneu

26.Harutcatb )?aBr-r eHue ABr.{)KeHh.rr Art
conpoTr,rBIeHnr, nponopunoHanbHar c

27,Bpycot< ABr4)r(eror BAonb fopu3oHTan

BeJII4r+HHe cI4JIbI, Hil[paBJ]eHuofr noA yrn
6pycrona u noBepxHocrbro paBeH 0,25,11

rloBepxHocru 6y ler MaKcr.rMaJrbuuv'/

28,YpaeneHne MoMeHroa. VpanueHVe rkl
HeIronBr4)r(Hofi ocz (c erreolon{).
29. CQopnaynprp oB arr, reopeMy LLIrefi uepa

30.Tonrczfi oAHopoAHbrft crepNeH b l\trr4H

npoxoAruler4 qepe3 KoHeu cTepxHt
lrolr oxeH r4.s p aB H oB ecpr fl t.{ oTn ycTr,rnr,r, o n

MO\{er{T ftpoxoxAeHr4t paBHoBecht.

3 l .9ro Ha3brBaercs MoMoHroM unanylrca!
or"^^'lTeJILHo ror{Kr O. a rarrxe ero n

roF

t

r{r c[paBeAlnn sr'? Mouesr

BJreHrzeM Bo3Ayxa

I

co



32.Te:no Bpauaercx Bor(pyr

3aBr,rcrt4MocTu or epeveur t

T, a raK)Ke qlrcJlo o6oporoe

3 3, M,rvenr vHeprrr4T ToH Koro oAHoporH
r{olrel( crepxHrr (c esrno4olul).

34,Haquua lraccoit n-r ABaxercrr 3aMe

cKopocrbro r', Yrca:arl Ha pr4cyHr(e Hanpa

HMnyJrBca l[, orHocr,rreJ]bHo roqt<u O" n

I'l,/n, raHreuqr{aJrbHoe E r nonnoa l7uan

HeIIoABI4)nHO

ro 3aKoHy F

N Ao ocrauon

ocb Bp,

35,Crzla c KoMnoHeHravri (3, 4,5) IJ npun
a) MoMeHr cnnu ,lT orHocr.{rerr

b) MoAynb eexropa l,lT l;

c) ITpoeKrl?rro Ha ocb z rvroMe

3 6. Brr,r acJreHr4e MoMeHril hHepur4n crcp

37.fiucx Bpauraercr paBHoMepHo c HeK

BpeMeFrr4 t:0, Ha uero 4eircrByer MoMeHT c

rpeAcraBreH Ha pr{cyHre. HapncyrTre rpacf
aMflynbca or BpeMeHA

VI

OCH TAI(,

2iri cf -

cnnu l+'1 

",

oTHOCr4TeIrbHO OCLr, npoxoArr

qro y|on ero [oBop MCH'ICTC'I B

T),.o. a>0, b>0, I{ l,iru vouesr BpeMeHH

cTep)KHfl OTH OCITTeITLHO OC14 IrpoxoArrrqefi vepe:

HO rro or(p)rr(Hocrtr c rleHrpoM e ro.lKe O co
eFrr,rt Ber(TopoB yrnoBofi cr<op QTI4 oi, MOMeHTa

I(IIHTO MOMEHTA HMTIVJIbCA HA b z L", HopManbr{oe

V|fl..

eHa K TOrII(e C KOOpAr4UaTaM (4,2,3)M, Hafiru:
HO Har{ara KoopAI,tHaT;

ou yrloeofi cKopocrbro ot, FIaq HA' C MOMEIITA

[, rpaq]HK npenaeuHoi 3aBkrcw

K, npaBr,rJlbHo oTpDI{a}o rgnfi :

qepe3 efo r(oHeu,

KOrOporo

BI4C],lMOCTb MOMCHTA



I(H.[

. aMnynbca

fep;

HTA!El

rT"

MOM

Hepu

rop r\

MOMEHTA 14Brrqncleuue
rIeHTp Macc,

Yrcasars Ha pr4ayHr(e

WO HA OAI, Z,

(

II

t4

T

eueir

poBK14

3 8. C$opnaynrpoBarb reopeMy Ulrefi n
orHorllzreJlbHo oclt, rrpoxoAtulefi uepes e

3 9,r{ro Ha36tBaerer MoMeHroM v Mnyrrbca
orHoct4TeJrbHo ror{r(kt O, a rarNe ero u

40 . 3 asucuMo crb r( o opAr4 H ar AB r,r )r( eH r,rf, r.t

z:0, tge a,b, 14 {D - KoHcraHTbL

a) onpeAenprrb pa1r4yc- eenrop r:

b) sailru ypaBHeHHe rpaerflopr4r,r

P

4l .Konanoueurtr

Vy:aSinc'Jt, vr:0,
yron (I, rtaex<4y tl

cKopocTr.r qacTHIlbr I43Me

fAe a L{ cD - r(oHCTaHTbr,

n 11,".

42.MetrepuaJrbHas ror{Ka M Asrarrercg no

rpa$n x 3aBr4cnMoc'ra rrp oeKuvrz cKop ocrT.r

noJI oxr4TeJrr, FIOrO H a np aBn eH vrfl ) r.. | _ n p oe

rroJtHof o HalpaBner-{r4 tr Hn pvc. 2 nveet. ua

pna.

43,Ileurp naacc ( raHepunu). Teopel,ra o I
Bonpocu

N4 onexynapHo-t(HH

nHa

Bapuaunt 1

L 3anucarl ocnoBHoe ypaBHeHHe
M oreKyn.spHo-KtrHeruqecxofr reopnu.

2. Kaxoe orvrr,rcJt Oyur<uur.r
pacfipeaeneuwx?



3, Hanncarr $opr,ryny orpeAeneHr,r
cpeAIIero 3HarteHl{ll uexoropofr Berurn4H
:nax $yuxruurc pacrpeAercwrx l(x).

4, Teno nepexoAr,rr tz: cocro.qHr,rs l
cocrorrHHe 3 oAraH pa3 ttocpe4crBoM
npouecca 1-2-3,aapyrofi pas l-4-3, B rra

[pouecce 14 3MeHeHHe sHyrpeHHefi ?Hepfu
6olrrue: LUt-z-tvnu
fa: uAealsurrfi,

V

9, 9erury paBHo r{hcno creneueit
cso6oArr AJrr MoJteKylu coz c ) leToM
xole6areleHofo ABH)Ket r ur voleryl?

10. B as)x cocyAax npn rorulHarrroi'r
rer\{neparype xpaHarcr no I uolro ra:a.
[epBoM cocyAg fa3 cocrol.rT r.{3 oAFroaToM
MO.[eKyn, a Bo BTOpOM - H3 AByxaToMHbrx.
OnpeAerurs orHoulelr He BuyrpeHrr 14x

ouepruil 3rhx ra3eB U tl Uz?

3l

Bapuaum I
l, CcpopuynnpoBarb reopeuy I-ayc

Alr nexropa E.
2. Hanucars rpall4r{rrLtc ycnoBr4r An

HOPN4AIbHbIX COCTABJ]'IIOI{LIX BCKTOPOB

H An prxeHHocTt4 14 3ner(]'pr4qecKof o
cMeuIeHI{.tI Ha rpa r{r4 ue AByx An3ner(Tpnr(oB

3, B .IeIl cMbIcJI r)rer(TpocrartJrlecK
sau.nrsr?

4. 9eruy paBeH noreHur4aJr B r{eHrpe
3aptxellHoro KOIIb[a {po'i

5. flora.s 3apr)r(eHHar ccpepa

oKpyxeHa cdtepuuecruMr.r crroflr\,r14

Ar,r3,rlercpnr(oe (cn,r. pra cyrrox)

3. Brrpa:arr eepo.rrrAocrs uepe:

QyHKUr,rrc pacr]peleJr eHrl'I.

4. Teno nepexollhl 11: cocrolHtt I I e

cocrorHhe 3 oAnH pa3 nocpeAcrBoM frpot]ecca
1-2-3, a apyrofi paz 1-4-3, B xarou rpouecce
I43MeHeFrr4e nHyrpeHneft lHpprr4[i 6olture: A Ur.
z-tr4rl4 L Ut-t.t? far unealtuttrl,

9. flpu r(aKHX ycnoB4rx (no p n T) ra.t
MOXFIO CqI,tTaTb taea I lu r,lrrl?

10. B anyx cocyAax npu xor'anaruoil
TeMneparype xpaHr,rrca no I uolro ra:a. B
[epBor\{ cocyAe ra3 cocTol4Tl }I3 OAHOaTOMHbIX
MOJIeKyJt, a Bo BTOpON{ - r,I3 TpexaToMHbIX.
OnpeAernrr orHOrx eHr,I e MorrrpHbrx
TenroeMKocrefi :rrx ra3oB Ipr4 nocrorHFroM
o6teue'l

Bonpocr,l peilru nr-rco urpolro j\!3
I(a lr flocroqllnsrfr rox

Bapt,taunt 2
L Ccf oprvrylrapoBarb TeopeMy

I-aycca arr uexropa D,
2. Hanvrcarr rpaHr,rgHFre ycJroBr.rr Arrr 

r
Ta FrreHrltlanbH brx cocTaBnttgul.l x eer<ropon {

;
14 t)r Ha fpaHHrle pa3,4ena 4By( Ir{3[eKTp]4KoB.

3. Hanrcarr Bbrpa)KeHr4r A[,s nrorHocrr.r
3Hepf I4Il SIeKTpt4qecI(of o n oi[''I.

4. l{erury paBHa Ha[pr]KeHHocrb B rleHrpe
3apt>xeHHoro rollqa Eo?

5. florar 3aprr(eHHafl ccfepa oxpyxeua
cQlepn.recxr.r Mr4 crroflMt,u43JIeKTpr4Kon (cu.
pHc).Hox)

AUr-q-l',



flocrponrr 3aBHcHMocrb

HarrpsxeHHocru or paruyca E(r),

6. @Hsu,{eoKl,tfi cprulc.rr

IlpolililraeMocn4 cpeAbr

7, r{ro raKoe gJreKrpoABlDryulas cun
8. CQopvrynlrpoBarb 1-fi garos
9. 3anuca'rr 3aKoH OrMa s lorcaltuofi

$opvre.
10. Cyrr KltacczqecKofi slercrpouHofi

Teopr{H SJreKTpoIIpoBoAHMOCTH MeTaJrJrOB,

I l. Paccqurarb rlapKynflrluro BeKropap
E no saurcuyroMy KoHrpy ABCDA u
cAeJIaTb BbIBOAbT O ITOTeHIIV aJTbHOCTLT nOJIt

12. lIo useecrHofi 3aBHcLrMocrH

rloreHr{LraJra g(r) nocrpor,rrb KaqecrBeHHo

3aBr,rcr4Mocrb MoAynq Harrpfir(eHH octu E(r).

Bapuaum I

1. Pacrcplnt floHsrr.re. MarHuruag
r,rHAy.KrIHs, ee cuslcl.

2, C$oprrayllrpoBaHTb 3aKoH noJr Ho
v

TOKa,[,nt eexropa B ,

A

D
-
-D

flocrpo n'm 3aB HcHMoclb rroreH rlr,raJra or
pa!/.1lyaa q(r).

6. @asliqecrcuff clrucil BeKTopa
p

noJrspn3oBassocru P .

7, r{ro raKoe Harrprxesne?
8. CSopnrynlrpoBarb 2-fi saKoH Kr.rpxro$a.

9. 3anucarl 3aKoH,/]Noynr-JleHqa a
ronarrsofr $oprure.

10, B qOvr cocrolrr He.qocraroqHocrb
ruIaccHqecKofi slerrpoHHofi 'reopnz
3JIeKTpOlpoBoALrMocTH rr4erzuuos? 

u
I l, Paccqnrarb rrrzpKyJrrrqprro BeKropa E no

3aMKHyroMy KoHTpy ABCDA H cAeJrarb BbrBoAbr

o IIOTeHTII,TaI6HOCTH rroJrr.

12, tlo HseecrHofi 3aBncrzMocrw MoAynfl,
Harrpr)KeHHocru E(r) ilocrper4Tb K aqecrBeHHo
3aBrr cnMocrb rroreHqvrzur a q(y).

Bapuaum2
Ccpopnrynupoaamb:

1. 3anos Buo u Caeapa, ero Szsuvecrcafi
CMbICJI.

2, 3axos rroJrHoro roKa Ans 
"antopu 

#.

p
E

Cemecrp 3
Bonpocu n firr,rnr-rconrpo.nro Nb I

Marguruoe no.re sJreKTpOMarHIITHarr rrHAyKrI rrfl



3. Cdloprraylp{poBaHrb rpaHl.rr{Hble

YOIIOBI4,q .4JI'I TAHICHUI,{AJIbHbIX

cocraBrrrrorql4x BeKTopoB B " U .

4. 9ervry paBeH MarHnr.Huil voveH
p'nt BwrKa c roKoM T? I(yaa oH HanpaBn

(cvr, pncy+rox)?

5. B .{eNr 3aKrrorJilgTct tBrreHue
sJreKTpoMaf snrHoil r4H Aytrlt4zl, qeMy paB
3llc? C(lopMyJrr.rpoBarb npaBrzno JIeHqa.

6.fl poaoarutar nepeMbrr{r(a ABh

BAonb npoBoAruertr paMKU co cKopocrbro

B r,{arHr4THoM none B . Yxagarr
ll a IpaBne Hr,te r4]r/lyKur,roHrJ of o ToK'

7 . flau rpa{nr< r43MeHeH}lt

MafF04Tr{oro froToKa oT BpeMeHlI,

3. lpanuvHue ycnoBlr.s Arrr HopMarrbHbrx

cocraBrrslou'XBerffopoB E " E

4.r{erray paneu op6r'ralrHurff HrarunrHufi

MoMeHT /,, slercrpoHa c 3apsAoM e r{

cxopocrrro D ?

Vxa::aru efo HarrpaBJreuue (crr,r pnc,).

5. fleneHnc caMor4HAyr{ul4r..l 14

83ahMor{HAyxrlrzn, ax 3!C.

6. flp on o4-r qa f, rte peMbl rIKa .qBxerc.rr BAo,'b

upoeo4lulefr paMKr4 co cKopocrrrro U e

MafHhr.roM nona F , yxasarr Ha[paBJreHpre
Ll HAYKII[IOHHOIO TOKA.

l. Aart rpacf nr< r43l.{eHeHhr ruarHr4rHoro
froTor(a oT BlleMeHh.



KaH uslaeHsercs Berr4r{rzna 3,4C
gJrenTpoMaf HarHoft vHAyKr\Hr4 co BpeMeH

lloc'rponrt rpa$rzx ei(r).

8. llprrvroyroltsuft [poBoJroqHbr

IIHTOK JIE)KI,IT B IIJIOCKOCTA C ,4JIHHHbIM

rpqrvrbrM npoBoAoM, no KoTopoMy rr

rorc L

Buron r{nyr BnpaBo. llorca:ars
HanpaBJreHr,rs ToKa, I,IHAyr{r4poBaHHoro B

BI,ITX:e, Lt cvtr,4eficreytouqax Ha ero JreByro

npaBryto cTopoHbl

9. r{evry paBHa rlzpKynsqnr BeKTopa
v

HarrF,fl)KeHHocru H no 3aMKHyroMy

rcornypy? Ha pacyHne rroKa3aHbr: I - rorcu
rrpoeoAnMo cru, i - MoJreKynrpHbre roKH,

I 0. llpupoaa $epporvrarHerrz3Ma.

Bapuaum I

1. r{ro Ha3brBaerclt Sasofi
f apMoHr'rqecnoro role6aHng ?

2. Karcoea pa3Hocrb Sa: aeyx
MasrHraKoB (nroporo orHocr4TeJrbHo nep
(ctvt, pncyuon)?

lbumyp

Kpafiuee noroJtcHue

flocrponrr rpaQam 3aBzcuMocru 3!C
oJreKTpoMaf suruofi uHAyKrltr{r4 or BpeMeHH ei(l).

8. llprvroyrolrulrfi [poBoror{Hbrfi evtron

Jre)r(HT B IJTOCKOCTT4 C AJTHHHbTM npqMbrM

rrpoBoAoM, rro KoropoMy nporeraerrorc L

I

Bnror rsnyr BnpaBo. lloKa"sarr
HarrpaBJIeHHfl TOKa, r,tHAyUHpOBaHHOtO B BHTKe,

u cvr,4eftcrnyroqux Ha ero neByro H rrpaBylo

cropoH6r,

9, Vevy paBHa rlnpKyJrflrlrar BeKropa

uarHzrHoft lrHAyKrIr4H n9 3aMKHyroMy KoHrypy
t?

I 0. flpupoa a ArrauarHeru3Ma,

Bonpocsr
Mexasn

peilruHr-rconrpo.nro J\b 2

nue mo.re6aHufl H BoJrHbl

Bapuanm 2

1. t{ro Ha3brBaeror l]rl'usoir BoJrHbr,

BOJIHOBbIM qUCIOU?

2. Kanosa pa3Hocrb $ar anyx MaflrHr4KoEl
(nroporo orHocrrrreJrr,no nepnoro) (cu. przcynor)?

e

HUe

,z



3. Toqra yqacrByer B AByx B3ar4MHo

nepnrsHAr4Kyn.rrpHbrx xole6auusx, Karcas

Qrarypa llwccaxy y(x) nolyvaerc A) eerv

Zcosnt,

4cos (nt + TE I 2).

4. Cloxrare rpa$uvecxu gna

f apMOHUqeCKI4X OAHHaKOBO HanpaBJreHHbIX

nore6auus paBHbrx [epuoAoB, Ho cMerrleHH

no Qene oTHocr4reJrbHo Apyr rpyraHaTc,
aM[nr{ryAbr coorHoctre.q r<arc 3 : 1. Ey4er I
roledasue rapMoHr4r{ecrcnvr? genry paBHa
r{acrora cJIo)KHoro rco ne6 agn s?

5, .{auo HanpaBJreHrze cMerrleHur
qacru r{. I$qa,qsarltercfl BoJrHa (ueno,
nnpanro)?

6, Hanuca'rr,uraS$epeuqnaJrbHoe
ypaBHeHHe 3aryxarcLrlrrx rcole6aHufi u ero
peueHue. KaKos cr\{brcJr r<oeS$uqraeHra
3uryxsHkr fl,, 4o6po'rHocra?

7. [auo ypaBHeHae BoJrHbr

Y = A ' sin2n(tlT-xl?v), rle A, T, L -
NOJIO)THTEJIbHbIE BEJII4I{I,IHbI, KOTOP6IE

orracbrBaror Bonny. r{euy paeHa cKopocrb
sortutt?

8. r{'ro raKoe r}asonar cKopocrr,
fpy[noBas cKopocTb sorH?

9. Vro H€BbrBaerctr nrnep$epeuquefi
nolrt?

I 0, llepuo4 xole6auafi rpy)rsdHHofo
MarrHVKa paBeH T.Maccy MarrHHKa
yBenvqvnv n 4 pasa. Karc usN,reHurcq ne
rore6auufi?

1. 3nexrpoMalHr.rrHas
rlpeJroMJreHus. A6conrornrrfi
orpaxeH:r.re. Cnerono4u.

2. KorepenrHocrb r,r MoHoxpoMarr4
Rpeur yr ArruHa KorepeHTHocrr.r.

lv
1

Ix

u

Bonpocnr

rpktpoAa c

3. Toqra yqacrByer B AByx B3ar,rMHo

nepneHAnKyJrrpHbrx rcore6aHa.qx, Karcas $rzrypa
Jluccaxy y(x) nonyqaeroq, eorrr4

= 2cosrt ,

- 4cos(fi + n).

4, Cloxnre rpaQnuecxn 4na
fapMoHI4rIecKnX O/qHHaKOBO FranpaBJreHHbIX

rcore6aHltl, y Koropbrx qacrorbr coorHoctrcr KaK

| :3, a aMnnuryAbr t<at<2 : L By4er ln
role6aHne fapMoHuqecrcnu? Herr.ry paBHa
qacrora cJro)r(Horo rcote6ar:nn?

5, {aHo HanpaBJreHr,re oMerrIeHH{ qacTnrr.

KyAa Aaux<ercrr BorHa (ueno, anparo)

6. Hanucarr BoJrHoBoe ypaBHeHr4e,

lloscsurr ero cMbrcJr

7. CrnlerqeHae qacrr,rq cpeAbr e uocrcofi
6eryruefi seynoaofi BoJrHe BbrpoKaeros

coorHorreHuert \: \*. cos(at - m).Hainz
cKopocrb cMerrleHu.rr qacrr,rq s erofi BoJrHe.

8. Kar< o6pasyercr crorr{afl sorHa?
Onucarr ed xapanrepHue oco6euHocru,
Hanucarl ypaBHeHHe cros.{e/r BoJrHrr.

9. Kar< o6pa:yrorca 6uenns?

1 0. t{ro H€r3brBaercfl MexaHHqecKuM

pe3oHaHcoM, pe3oHaHcHofi qacrorofi ?

pefrTuHr-KoHTpoJrro J\& 3

llpunqun fiofiresca. 3axosrr orpaxeHr4{ 14

Hfi nox as areJrrz np eJroM rrentrs.. floluo e B HyrpenHee

(
tv
Itx

cBeroBbrx BoJrH. Bpenaenuda KofepeHTHocrb.



3. Onrt,r.recKafl. rnarmarryrr.L OnrH
KapTr,rHbr oT AByx K.orepeHTHbrx r.rcTorrH

4. llorocu panuoft ToJrrrlr4Hbr r,r

5. llpocrpalrcrBeHHalr

6. Ilpuuqzn fiofirenca
pacrpocrpaHeHlre cBera. [v Sparqux

7. fiufipaxqux @paynro(fepa or

8. ,{zQparqrax @paynro(pepa na

9. flonsrue o ronorpaSrau.

I 0, Ecrecrnennrrft r{ rronrpr{3oBaHH

npenorvrJreHrar,r. 3ar<oH Bprocrepa.

I 1. flonxpusarJus. npz 4nofiuou n

nyqr4. (JnrIa.recxa{ ocb Kpr,rcranna. llons
12. 3aryylHer{krfl B oneKTpoMarH

Ar4cnep ckru. MeroArr Ha6ruo4en nr
1 3. Sner<rpoHnar reopr.rf, Ar.rcflepc

1,4. llornorqerlr4e cBera. Ueera reJr pr

BOIIPOCbI II TEMbI

I " B .rdNa pa3rr4qrle MexAy r4H

orc.r0r:a?

2 C$opnryJrr4pyftre rrpr{Hrlrzr orH
3, CSopnaynupyftre reopeMy

.qr4Jrr{HApa.

4,, C$opnaynupyfrre 3aKoHbr

[pocT])aHcTBa Lr BpeMeHV CBr3aHbr C

5, B .relr 3aKrroqaerc-fl rrpr{Hrlltn
6. B .rdlr pasrLlryre MoJreKyJrrpHo-

7. 3anwtr4Te ypaBHenze Bau-4
peaJrblrofo fa3a oT ra4ealrnoro?

8. IIro raKoe noBepxHocrHoe

9. (Dasosnre paBHoBecr4.rr pr

paBHorlecr4q Qa3.
10. ZcnapeHvre n KoHAeHcaqrLs. lI
I lt. Vpanneuze Klanefipona-

cocrorHr4.rr). Tpofir-ra.a rorrKa.
r4yca.

Kiur pa3HocTb xo4a. Pacuer. znrepQepeuuraoHnofi

HAKJIOHA.

Pa4zyc Kof epeHTnocrr{.

MeroA 3oH Opeuelr. Ilpruonzuefinoe
HA KpyfnoM oTBepcTr{r4 rr ArrcKe.

grzHuofr npruoft ilIeJrrr.

uepnofi 4z(pparqzounoft peruerne.

cner. flonapv3arJkrs. [pr4 o'rpax( envril u

penoMneHlrrz. O6urcnoneHnuft u ueo6rrrlroneunrni
rrpr,r3Mbr. 3axon Miurroca.

o[ reopuz MaKcserra. Hoprvlanlnas. rr aHoMilJrbr{aJr

V.

cBeTa.

eKTp rrofnoqeHr{r.

CAMO CTO^flTEJIbHOfr P,A.EOTbI (CpC)

2 celrecrp

rII4iUrbHbrMI4 14 HeI4HepII[arIbHbIMr4 CI4CTeMaMT{

IrreJI br{o crpt f autures.
ftuepa. Brr.rzcrzre MoMerrr r4neprlr4kr l\vrcna,

HLrs. B MexaHr4Ke. Kaxue csoftcrsa
rr4z gaKouarau?

I4TeJrbH o crrz 3ft nrurefi Ha?

r,I TepMoAr4Hat\4r4qecKof o MeToAa?
-Baanrca AJrf, peaJrbHoro ra3a. B .rOM orJrr4qrre

NrzArocrz?
bre [epexoAbr. @asrr BerrlecrBa. Vcrosr4g

BJIEHI4E 14 Kpr4 CTILJT rrLr3Ar\krA.

@asoeas Ar4iarpaMMa (4raarpaunaa



12. Sleuenrrr Susuvecrcofi
HepauuonecHbre ckrcreMbr. Bpeux

13. flereHr4-rr nepeHoca. [z$Sy
KooQ,fzqnenr renJrolpoBoAHocrr4.

Br3Ko crrr. fluruary,uue enafl Lr KlrHeMarrr

14. llepeur4cJrr4re Br4Abr A
r{ro,f, .srserca uepofi 4e$opvraqrafi ?

15. r{ro raKoe rroJrrrrporuufi n
16. B .r€[a cocror4T crarkrerv
14. Karcve MareMaTr4qecKr4e o

BeKTopH xnonefi n Qrasure?
15. llepevzcnzre xap

orrpeAeJreHze.

16. Karrae rroJrr Ha3BrBaror rrore
SHepleTr4qecKr4Mr4 xapaKTepl4cTr4KaMr4

17. Kaxwe BetuecrBa Ha3brBaror

18. {aftre orucaHkre rpaHr4qHbrx

pzBAeJra (rpoBoAHr{K-BaKyyM),

1, 3neueuru rfzszvecxofi
gMrrccru. Pa6ora BErxoAa sneKTpoHoB r.r3

2. 3nexrpzvecxufi ToK B ra3e.

aoHr{3 utrlrdr4. floreHrluan uouus a\nn. Y
3. Hecalrocro.flTeJrbHbrft ragosrrfi

aMIIepHas xapaKTepv cTr{Ka ra3oBoro
4. fIrrazwa. llonsrue o rrJra3Me.

n ee uprzrraeHeHl{e. Brrcoxorerralepary
5. .{nraNeuze sapxNennoft

Xonna. Vcrcoprarenr4 3aprxeHHbx rracrr4r{.

6. Tzurr MarHerr.rKos. ToqKa Kropz.
7. [uQQepeurlt4ilJrbnoe ypaBHeH

Jlepewrcnure xapaKTep vrcrm:rivr rapMoHr4

8. Cnoxesrre oAHHaKoBo HalpaBneH
ner<rop.noft Ir4 arpaMMbr.

9. Bzenvs. CnoNeuze B3ar4MHo

rcone6aunfi . (Dnryprr Jlzccaxy.
1Cf. Cnexrp rcole6aHzfi. flou-f,rrze o
11. 3anzruzre BonHoBoe ypaBHeHlre

l2:". B q€u 3aKnroqaerc-f, npr4H

rrprrMeHr4Mocrz? [afir e olpeAeneHz e

13. 3$Sexr,{ounepa Am 3ByKoBbrx

14. 3anuuure 4uS$epeHrlr4anbHoe
efo perrreHr4e. PesoHauc y rone6arenbHoM

KLr. llonsrze o tpz:lzvecroft Kr{Herr4Ke.

KCAIII4I4.

qzft rndp,Ubrx reJr. CQopvrylnpyfire 3aKoH fyra,.

TO Jr KOB aHr4e BTOp O rO Id.AT{at'TA Tep M OAr4H atvtnXu?

Topbr r4crroJrb3yroT rrpr4 orrprcaHr4?r cKan{prrbrx 14

KI4 SJreKTpOCTaTrrqecKofr) rroJr-f, pt 4airre r4a{

Me)KAy CT4ITOBI>IMLr LIrlr4€urbHhrMr,r? Kanoea cB_f,3b

oBoro uor.f,?

rrpuravru?
ycJroBr4fi AJr.rr gJreKTprzqecKoro rroJrf, Ha rpaHr4rle

AHt4 K-Ar{9JreKTpr40), ((Ar4sJreKTpr4K-Ar4sJreKTpr4K).

3 ceuecrp

rcz. 3nerrpzqecxuft cnofi B BaKyyMe. Onercrpounatr

. KoeSQraqneHr 4u$Qysraz" TennonpoBoAHocrr,.

qeccSr r4oEn3ar\krkr u
vrolJvt3al\r4fl.

B 9JreKTpr4qecKoM

t3Kocrb (nuyrpeunee rpenrae). Koe$Snqzenr
Kat B.f,3KOCTb.

JIA.

psA, Ca"rraocrosremuufi

pe.ronr6rznaqun. Pa6orL

rasoebrfi prps[,. I]onrr-
. BzAu pa3prAoB.

CO3.{AHI,Ifl IIJIA3MbI. Hzgror,erun eparypHa-rr rrJra3M a.

Mau{r4rHoM floJr.f,x. 3r[$exr

IIJI43MA.

. Kpnnax HaMafHr,rqz Balwrfl .
rapMoHr4qecrr.rx rone6anzii Lr ero perrreHr,re.

x rone6auufi.
sx (cranrpuux) raprraoHr,rqecKrdx r<one6anzfi . Meroa

leprreHAkrKyJrrpHbrx (ner<ropnrrx) rapnrouuqecKux

urzu @ypre.
ero pelreHl4e.

cy[eprro3r4rlr4rr BonH vr x:aKoBa rpaHnrla ero
v rpyrrrroBoft cropocrn.
. Ynrrpa- z zn$pasnyrcz.

ze Houe6auzft n lcole6arenrnonr KoHType u



15. 3@Qerr f{onnepa Aru eJrerrpo
16. Cserono4rr. feouerpLrqecKat

Onryr qe cxze rzHcrpyM eHrbr.

17. Muorolyvena_a uurepQepeu
Zurep$epoMerpbr.

18. Meroa aou (Dpeuenr. Cuupalr
19. Pa:peruarcqar cnoco6uocrr o
20. f7o mpnsagfl. cBera. Ecrecrseu
21. flor.npusa\Lrfl. cBera rrpr4

npz 4no[noM nyqenpeJroMneHr{r4. O6u
22. Onrzqecxar ocb

flonxpzsaroprr v aHanrz3aropbr. 3arco
TIJIACTIIHKLI.

23. ZclcyccrneHua-a orrrr{qecKat
3(pSelrr Qapagex.

2'4. [ucnepcvtx cBera. 3arpy4n
Hoplranru as. v alovrarrb:nas. 1.nc;trepcvn.

25, flpusnrarrzqecxuft z 4z$pax
2t5. 3nexrpoHHarr Ar,rcrrepcvr cBera.
2'l. llornorqeHr{e cBera. 3arou Ey

TIPI,IMEPHbIE TE

1. (DzsuKa - HayKa rro3HaHr4{ Mlr
2. llpocrpaHcrBo Lr BpeMr n (pns

3. rlepnrre !:brpbr no Bcenennoft.
4. V.reHVe K.3. UnonKoBcKoro.
5. Mo4enzpoBaHr,re [poqecca

pa3nr4rrrrhlx cpeAax.

6. KuueruKa 14 TepMo4unatturca6
7. llopr4or< u 6ecnopflAoK B Mr,rpe

8. 3r<cnepzMeuTaJrbHbre

CBepHLI:3KI4X qaCTOT.

9. Illaponax MoJrHrr-f, ra ed npu
10. Marnurnoe rroJre 3erulra.

11. Moffrras u e€ npupo4a.
12. 3lerrpzvecrBo B xr4B6rx oprarr
13. 3nerrpzuecrBo B arrrloc(fepe.
I 4. Jlasepno-raHAyrlr4poBaHHhre

15. Oragz.recKrae MeroAbr peil{crpa
16. llpuvrenenve ynbrpa3ByKa B pr

Cnzcox Mo)Ker 6rtrr sHa-rI{TeJrbHo

n.perroAilBaTeJreM.
Teuy pe(pepara cTyAeHTbr corJracyroT c

BoJrH. Ilkana gne(:TpoMarHLrrHbrx BoJrH.

K rrpeAenburrfr c:rylafi sonuonoft onrr,rrlr.

Cuoco6rr rroflyqeHufl KorepeHTHbrx nyleft.

opHro.
qecKr4x r{HcrppeHron. Ilortxu{e o roJrofp a$un.

a [on{ppr3osanHrrft cner" C'reneHb rroJrf,pr,r3arluu.

r4u Lr orpalneHzr.r. 3axou Bprocrepa. flolrpueaqur
seuHufi u neo6rmnoneunrrft n.yqr4.

flolxpoz4lr v rroJu{pra3arlrrouHrre rrp}r3Mbl.
Maaroca. Ilonyeonnonure v qerBeprbBoJrHoBbre

Hr.I3OTpOIrI1Ir. onrz.recKaq a]KTT4BHOCTb Be[lecTBa.

B gJreKTporuaruzruofi Teoprrrd Marcnenna.
Abr H ao JrroA eIJvfl . Akrcnep cr4rr.

crreKTpbr.

I-lnera reJr v crreKTpbr rrorJrorrleHkrr.

PEOEPATI{BHbIX PAEOT

rlpocrpaHeHr{f, y4apnoft r}oJrHbr rrpn B3pbrBax B

Kr{x rrpoqeccoB.

Jrbrurzx MoneKyn.

r4t gneKTpoMarHI4THOfO rroils 3er,Inu g o6nacru

Ar4HaMI{qecKr4e BoJIHbI.

r4 3eMJrrrpecenufi,.



Boupocr,r rrpoMexyroquofi
Bonpocnr x a

1, MexanzqecKoe IBu)KeHI4e KaK n
orcrrera. llpuuqzn orHocr.rreJrruocrz f

2. MarcpuwrbFrafl rorrKa (qacruua).
Jluneftuas cKopocrb u mznefiuoe ycKopeH

3. Tanrenqr4aJrbHoe rr HopManbHoe
KUHCMATI,IqECKIZMI4 BENI{ qI,IHAMIZ.

4. lleperlft 3aKoH Hrrcrona n
Hrrororra n [oHtrTI,Ie cvJrbl, Maccbr
r4 rrpeAenbr ero [pr.rMeHrrMOCTrz.

5, Heznepqr4aJrbHbre crzcreMbr
ycKopeErrze. Culri r.rHeprIzu.

6. t3ucreua Mareprzanbnrrx ro.rex. Ue
rIeHTpa HHepurakr.

7 .lao:ar,nue a6comorno rBepAoro

8. lfeopelaa IllrefiHepa.

9, Morvrenr cr.rJrbr. Moueur r4Mnvn
BPATIATEIIbHOTO ABTI}KeHI,Ifl TBepAoIo TeJIa

10. fupocrconuqecxrzft e$$er<r, C

1 1 , 3axou coxpaHeur,r s. uMrryrl,ca u

12. 3anou coxpaHeuufl MoMeHTa rzMrry

13. Pa6ora 14 eHeprr{Jr n uexanrzre. On

14. .tloHrnae clrJroBofo nors. Cnsst

I 5. 3ar<on coxpaHeHr4r MexaHr4rrecrofi

1 6. KoncepBarr4Bnr,re r.r HeKoHcepBarr4

QI,ICTEMbI,,

17,'.3ala'ru MexaHr4Krz xcz4xocrefi u

I8.'Vpanuenze 3finepa.

1 9. l/paeueHr{e Hepa3prmnocru. Vpa

20. (lucrerraa ypaBHeHr{fi raso4uuauz

qlru uo r{ToraM ocBoeHr4rfl llucqu[JrrrHbr
eHy rro ceuecrpy Nb 2

Mexanvrca

uar Qopnra ABr.r)r(eHlrr Marepr{r4. Czcrelra
r. IIpeo6pas oBaHtrfl. I anw.res,,. pa4uyc-nexrop.

ux. P aawy c Kpr.rBr.r3r{r,r rpaeKTopr.rr4.
, IIo crynareJrbHo e,qBr4xeHr.re rB epAoro reJra.

opeHr4{. Cessr MexAy lauefiusrur4 rz yfJroBbrMr4

IIOH LlHeprll4iurbHofi cucrelrbr orcr{e)Ta. B:ropofi
I,I I,IMNY rca. YpanueHr.re,qBr4x eHufl.. Iperlrft 3aKoH

A6comorubre I,r orHocLITeJrbHLre cKopocrr{ I4

aHeprluv (ueHrp naacc). l'eopel,ra o ABr.r)r(eHprr4

Moveu:r r.rHepur{r4 TeJra.

3AKOH

Hrroroua

Ypanueuue
HOCIZTEJIbHO

MoMeHToB, Ypanueuue
HerroABrzlKHoii octt.

bre ocr4,

ft saxou Hrrorona.

f, Kr4HeTI,rqecKas. U noTeHurzaJrh,Hai{.

rrorerrrluarrbHofi eneprz efi v <>uttoft .

Heplurr.

ble cuJrbl. Koncepnar LrBHas. u iluccuila-rvBlafl

urae Eepuyllu.



21, I\wprcy trrrlr4.f, cr(op ocru, fIoreH
X{yconcrcoro.

22, Jlawuuapnuil u ryp6ynenrHrrfr

23, T e'teHvre e.s:Kofi )Kr.{ar(ocr}.r.

24. llpvuuun orHocarelrsocrn 3fi
rrocrorHcrBa cKopocrr..r cBera. flpeo6pa:

25. JlopeuueBo conpaueHne Anrdrnr

26. P etsrwsucrcxvil arunylrc, B:au

'.27. Cton<noBeHr.re fi pacrar, qacrrzu

iZ8, Coornoueur4e Mexay uoluoft o

[I. Ocuour,r MoJreKyJr

[. floa.srae aAeanbHoro rasa. M
Marpocnon14qecKt4e napaMerpbl cr,lcreMbr

,2, BHyrpeHHrr ?Hepflrfl hAeaJrbH0ro
paBHopacnpeAerreHr.{r 3Heprr4r,r,

ii. [asneurae ra3a c ror{r(n 3peHr4r M

ypaBHeHr{e MoneKynrpHo- r(HH err4qecxoft

zf , Vpanueuue cocrotHr4tr wJearilro

5. {aHavruuecKr4 e 14 crarrcrwtecKrz
accJre,(oBaHufl cvrcreMr,r. Ilonrnue o cbysx

6. @a:oeoe [pocrpaHcrno. Oa:oaa.q
ycpeArFreHr4 e,

7 . PacnpepereuLre MaKceerra. Cpq

8. Eaporvrerpr.{qecr(afl Q opvyla

9. Pacnpe4erreHne Marccserra -
I0, Ypaeneuze Bas-Aep-Baatsca. Vl

I L Meracra6zrrHoe cocro.auue. Kp

I 2. BHyrpeHHr.q 3Hoprr4r peaJrbHofo

13. SQQexr lNoynl - TonacoHa, Cx<

I 4, Xapaxrepucrr4r(a xr4AKoro
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I t5. KpucranrrqecKar peruerxa. [an
rBepAurx rel. 3arou fyxa.

1il. Oasrr BeulecrBa. I4ctapeuue u
Ir4afpaMMa.

18. llousrue croJrKHoBenyrfl. Ynpy

1 !). llpr,rueubHoe paccro.sHrre.

cso6oruroro npo6era,

2(1. flsneuue nepeHoca - 1rz$fryszx.

27, fsreuue nepeHoca - TerrJrorr

22. flsrcuue [epeHoca - Bf,3Kocrb.

2 3 . Ocnonnbre repMoAr{HaMrzrrecrr4 e

Vpaeneuue rrepBof o HaqaJra repMoAI4

2 4 . 3 asucuMo crb rerrJro eMKo crr.r

coBeprxaeMar ra3oM npr.r rr3orrpoqeccax.
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