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I, IIENI,I OCBOEHLIA ilI/CITII

I-{elltru ocBoeHZ.{ Ar4crl}rnJrr.r

cneuaaJr14cra uayuuoi cfusr.ruecxofi 6a

crpoulcfl o6ueusNeHepHar r4 cneuuanbH

ertpa6arrreaer cneun0u.recxnfr MeroA

OKa3blBaIOTCt Becr,Ma nnOAOTBOpHLIMpI

uIrlporoe cpa:uro-uareMarurrecKoe o6p

TexHI,rqecKze HanpaBneHL{r, yc[eIrIHo

3aAaq K AplTraM, r4cr(aTb HecTaHAapTHbre

rpoQeccuoualrH ofi rvro6ul ru ocrr,i cn erlr4

3aAa.{[ Ar.r cuu rrJrr4 H br :

. T9opeTuqecKar IroAfoToBKa B

opr4eHTr4poBarbcr B rroroKe uayrHofi u

BO3MO;'I(HOCTb ugIIOJIb3 OBAHnn HOetlX dug

cIIerIr4anH3up]rorc,f,,

r QoprvrupoBaHr4e Haf{Hofo Mbr

npr4MeH14Mocru pa3Jr14qHbrx er,t3r,rqecKHX

cT9neHb AocToBepHocTr4 pe3ynbTaToB, rr

MaTeM l:lTllr-Iec KUX M 9TOAOB UCCI? LOB AHUfl.:

o BErpaooTKa npHeMoB r4 HaBbIr(oB

Qr43r4K.K, rrOMOrarc[lr4x cTyAeHraM B Aan

o3HaKOMJreHr.{e CTyAeHTOB C COBpeMe

HAqAJIbHLIX HABbIKOB IIPOBCAEHI,I,S 3KC[E

{rn:uu,lcxax sereuufi r4 orreHlo.I rrorpeu

2. MECTO AI4CIII4IIII4HLI B CTP

BaNuas rlgJrb Bbrcrxero o6pa:oeaun

MeTOA€IX ee fr03Ha):tIls. @Hstara KaK B

.4ocrnrreHr{rz grol ueln.

fiuoqnnr':ltua <cDu:uxa> orHoc

upoQeocnosalruori o6pasoaarelsuofi n

Bropox,r r4 TperbeM ceMecrpax.

Vlsytenue AprcqhrrJr14Hbr np

MareMarr4r{ecKnx snauait. [lr ycneuHo

3HaTL C:neAyrc[II4e pa3AenEr BLICUeI4 M

l, [u(l$epeHrlr4anbHoevcqvereH

2. I4HrerpalrHoeacqucneHrze.

3 AHalvrruqecr(ar reoMerpr4fl, t4 tr

4.. PqAsr,

5, 3leueHrsr BeKropHoro aHutpl3

uar arre6pa.

IIHbI

<@rz:ur<a> f,Br.serc.f, o6ecneqenze 6yaylero
, H4 xorgpofi s sbrclueir lexunqecrorZ ur(oJlo

tI orroroBxa, flo cr eAoe aroJrbHoe v3yreHua $ nsnnz

MbtIxJIeHIrs, q)H3r4r{ecK},ro vrlTy'4lJ']i,fto, KoTOpbIe

B Apyrllx Hayr(ax, Cneqnalncru, nonyr{r4Brxr4e

oBaHr{e, Mofyr caMocTotTellbHo ocBauBa'Ib HoBbIe

aTb B FILIX, IIefKO nepexoAl{Tb QT peueHvfl oilHr4x

HerpaAI4uHoHHbIe rryrr4) rITo oco6euHo BaxHo AJrt

I,I CrOB B ycn OBr]_[x ycK op eH Fr oro pa3 B r{Tr4r TexHp{K}r.

acru Quzvxr4, rro3BoJrrrouar 6yayuruu uHXeHepaM

snqecrofi nn$opl,raqzu vt olecneqr4BaForrlar r,rM

tlecKl,rx [pr4Hrlr4noB e rex o6racrtrx, B Koropbrx oHtl

Hlrs, B r{acTHocTr4 [paBr4nbl{ofo rroHr,rMaHr4t fpaHr4u

noHrrnfi, 3aKoHoB, reopvtit v WeHVfl, orleHr,rBarb

rreHHbrx c rroMoulblo 3I(cnepr{MeHTaJrbHbIX !1Jil4

peureuuft r(oHKperHbIX 3aAar{ I43 pa3Hlrx o6lacrefi

LUeM peuarb llH)KeHepHbre 3aAaqH.

Hort HayrH oir annaparypofi n etrpa6orKa y Hr4x

MeHTaJrbHbrx HayqHr,rx accneAoBaHufi pastuuuslx

A W3MepeHVr4.

ITTYPE OTIOTI BO

- noJrrrr4rb Har{Hoe npeAcraBneHze o |IpapoAe vl

Bafl HayKa o rrpr4poAe rirpaer rnaBHlro ponb

x 6asoeofi qacrr4 6lorca E,1 ocHoeHofi

Mbr. I4syueuue ArlcqnnrrzHbr npoxolhr Bo

faeT HaJrusve y

ocBoeHa.f, Kypca

wKu:

aTyAeHTOB QyHAaMeHT€LJILHbTX

$vzuxu cryAeHTaM ueo6xoAlllvro



(;. @\urunz r(oMrrJreKcHoro

',t, 
[uQfepeHur4anbHbreypaBHeH

S"rreuesrnr reopr4vr uepolrHocrefi a

3i. KOMTIETIIHUI{U OEYqAIO

ocBoEHrrfl Arrcuu[Jrr4Hbr (

flocreAosareJrbHoe H:l\ {eHr.r e d)u:lr.r

dusr.rvecrcyro r4Hr)l4urzlo, r(oropbre oKa

Cnequalncrrr, [on) {}rBurl4e IUr4

caMoc:f o.f,Te]IbHo ocBaI4B aTb HoBbre TexH

flepexoAr4Tb oT pelxeHl{tr oAHr4X 3aAalr

HerpaAr4rlr4oHHbre flyrr, rlro oco6eus

QrrequilJrr4cToB B ycJroBlrrx ycKopeHHofo

KOHKp (lrHbIX y3KOCn eULIar bH LIX 3H AHVII4 11

B pesylrrare ocBoeHufl, Ir4crJvrrrJl

KOMTICTEHUHfl..MII:

cnoco6uocruro flpeAcraBJrrrb aAeKB

Kaprr4Hy MLrpa Ha ocHoBe 3HaHr4.s ocHo

Ha)ft r{ MareMarr4r(u (OIIK-1) ;

c[ocooHocTblo r( caMooDfaHr43aul4vl v ca

B peryrnrare ocBoeHran Quwtcu o6y

pe3ynbrarlr o6pasonanz.a :

l) 3Hars (OlKl):
0y*'aatentalbHble drn:uuecxue r oHrr

$u:tz r ra ; qlrcJreHHbre noprAr(r4 BeJrr.{qr.{H ) xa

ocHoBHbre 3aKoHbr u npr,lHrIlJnbr, K

du:uuecxnx uo4e:refi, a raK)r(e, Bbrrer(aro

IIpHMeHeHLIfl Ha rrpaKTr4Ke;

reop eTlTqecKr{e MeToAbr rrocrp oeHr.rt

rrpr4Hur{nbr nocTaHoB Kr.t SKcneprzMeHToB B

ocHoBHbre MeroAbr KoMnblorepHofi Sn:
ocHoBHbre nplrHul{nbt cBfl3r4 Qr{3rKr4 c

r4cT0pr4 Io p a3Bkrr tlrfl Qn:rzrz ;

BKnaA orerlecrBeHHLIX u 3apyOexHbIX

2) Yruerr, (OIIK-l):
rroHrrTb rrocraBneHHyro 3a4aqy; optr

[ocraH oBKax QyHAaMeHraJrbHbrx H frpHKn

npoBoAkrrb Qu:nvecxufi, auatvz lpaKrri
npuo6perarb Honbre Ha) {Hbre r4 npaKrn

npoBoAr4Tb 3Kc[epr.rMeHrbr n o6pa6

r,rH$opvraquoHHLrx H KoMnLrorepHbrx

corrocTaBJreHufl pEyIrL,TaroB reopuu r.{ 3Kc epuMeHTa;

eHHOfO.

arn,{ecxo ii cr aryr:,TrrKvt,

Ef QC'I, O OPMIIPYEMT,IB I} PE3YJIbTATE

oAvr.q)
n up a6arlrn aer c n eqv dl vqecKui4 MeroA MbrrurreFrr4t,

r BeQbMa rrnoAoTBopHtrMr4 x B Apyfr{x HayKax.

(u:uxo-vrareMarr,rrrgcKoe o6pa:ouaHne, Moryr

e HanpaBneHr.rr, ycrrerrluo pa6orarb B HI4x, refKo

K perxeHuro Apyfr4x, lrcKaTb HecraHAaprHLre fi
Balr(Ho !.nfl npoQecczoualluofi nro6ulruocrn

BLlTkrfl, TeXHuKll, r(OrAa aMopTh3aUr4.g AOCrZrreUUil

HcxoAUT vpesetrvafi uo 6rrcrpo.

uu o6yuarculuilcn AoJr)KeH o6laAarr cnelyrculr4Mr{

yrc coBpeMeHHoMy ypoBHro znannh HayuHyro

x rroJrolr(eHzi, saxouoB 14 MeroaoB ecrecrBeHHblx

oo6pa:oeaHnro ( OK-7 ).

a rolIIt4ilcfl AoJr]KeH AeMOHCTpApOBaTb CneAyloulr4e

fl, 3aKoHbl, u reopuv Krracct4r{ecKoi r,l coepeuesHoil

KTepHbr e Anfl pa3ilr4qH brx pa3Aen oB Q r.13r4Kr4 ;

pbrM froArIIzHteTct rroBeAeHlJe pa3Hooopa3Hbtx

VTE V3 3TIIX 3AKOHOB CIICNCTBI4' 14 BO3MOXHOCTb I4X

eHr4r pa3Hoo6pa:Hux 3a4aq no Suszre 14 MeroAbr 14

I4314KE;

KV;

yTvrMn Hayr{aMr,r;

eHbrx B pa3Burr4e $uzuxu.

poBarbcr B r.r coBpeMeHHbIX

Hrtx t|ltz:n.recKrzx

ESKI,IX 3AAAq;

ecKl4e 3HAHVfl, Ofrr4par0b Ha MeTOAbt QH3AKH;
y AaHHbrx c ncnoJrb3oBaHr4eM coBpeMeHHbrx

xHoJIOTHI{, AeIIaTb npaB}IJIbHble BbIBOAbI k13

KIIACCUTIECKIIX

3aAaqax;



urrzpoKo rrcrroJrb3oBaTb Har{Hyro, c

pa3JII4'{H bIX BI4IaX AerITen bH OQTtr ;

nprrMeH.rrTb HayKoeMr(r4e TexHolrofutr r4

o6nacrr4 (rusnxra 14 B Apyflix o6lacr.rx np

3) B.naaerr (OK-7):

MATEMATHqECKI4M ATINAOATOM

o6ueii dtrasnxu;

MeTOAaMn aHanu3a 14 perueHr,Ifi 3aAaq fl
ann aparoM r4HTefpalbHofo r4cqHcneHn

$u:urce, TexHuKe, gKoHoMI4 Ke;

MeT'OAaMI,I I4CrrOIrb3OBaHr4rl KOMrrb

$r.r:zxe;
HaBbrKaMr4 pa6our B coBpeMeHnofi S

rrpoBeAeHII.f, (pI43kr r{eCKOf o 3KcnepuMeH

ONLITA I,I COTOCTABTEHVIfl, IIX C TEODCTHqECK

HaBbrKaMr,r caMocrorrrelrsoil na6orul
n peu9HUt CJIOXHLIX 14 HeCTaHAapTHbIX

BoqHyro nlrreparypy, prHrepHer-uuclropuauurc B

aKerbr rrpofpaMM Anr perxeHr4s npuKJraAHbrx 3aAaq B

I,I OH A JIbH OI4,N,E,STQJIbH OCTI4,

eTcTByroulr4M TeopeTr4 qecKlrM MeToAaM r(ypca

qikr314r(e;

AJIf, peIXeHkrfl pa3lIt4rlHbrx 3alaq, BO3HI,IKaTOIIHX B

lr HTepHeT-TexHonoruLI rlpu peureHvlj 3a4aq ilo

vrero4nrofi nocraHoBKlr 11

o6pa6orr<n pe3ynbraroB

su.{ecKofi na6oparoputu,

uaBbIKaMrr roavorsofi
MV NAHFIbIMH:

BsrKaMr,r ocBoeHprr 6olruroro o6r€rraa aHQoprvraur,llz

U



4, CTPyKTyPA r4 COAEPXAH

O 6uax rpyloe rurcocrb Ahcllr4rrn

E AI,ICUT4IIJII4I{bI

lbr QecraBJrser 12 sa-{erHrtx eAr{Hrru (432uaca),
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Tenraru.r fi nlan aucIIu[,'II,IHt I

Mexauurca

l. EeqA,qq.qe, Ilpeguer {in:nxn. M Abr tp lz3uqecKof o I{cQn eAoB aHvrfl" ofrbrT ) f r4rroTe3a,

DKcttepr4MeHr, TeopH.s. BaNnefiurue srarrbr

14 B rrkrtrHr e rex Hr,rKI4 H a p a3B HTI,I e Susu r< r .

nu clvtzuxu, Porr cpusnxu B pa3lzrrur4 TexHr.rKr4

olr Qu:ur<lr B craHeBneHuu uHxeHepa. Cerru
$usuxn c Ap),r'r4MI4 HayKaMu. Ycnexu coB noil cln:nr<n.

eneHr4fl, u n, Pols MareMarnKvt B rcyteHvrut Qvtzurct't, @yHxuraa

blcJre [por.r3eoAuofi 14 rdHTerpana B npr4JroxeHkrr4KIr r4x rrpor43BoAHbre, tr4Hrerpr,rponaHve, O

drn:rvecxnM 3aAar{aM. Sleuesru BeKropH fi anre6psr: enpeAgneHr4e BeKrolla, cJroxeHr4e
Bel{TopoB, yMHoxeHr4e Bel(TopoB, au{ldt IIIZpOBaH14e BeTilOpHbIX BeJ]lIqUH.

!ndtcf epeuqaaJrbHbre ypaBHeHr,rfl . Sreveu pHble cBeAel{r4fl vr3 Teopl{r4 BepoflTHocT}r,

KuHeuarzxa KaK pa3ner MexaHr4Kr4.

MexauuqecKoe ABr4)KeHrze KaK lpocrefirua Qopvra ABHlKeHr4r Marepw. MarepualrHar roqKa
(qacrraUa). Cucreua orcr{era, Izluepuualrn e eficreMbr orcqera. Pa1vyc-nexrop, flpnuqun
orH ocr{reJrbHocrr{ f' alutex. Tpaexropa.r.
lnuefi uoe ycKopeHr.re. TaHreuuuarbHoe lr
ylJt o B t,I M 14 KI4 H eM aT 14 r{ e C KI4 Mt4 B e JI I{ q U H aM

yc Kpr4Br43Hbr rpaexropuu. Jlnaeitvar cKopoclb r4

aJrbHoe ycKopeFru.s. Csrrsr MexAy lnsefiuuvu u
flocryn areJr bHoe AB r4)r{eH u e rBepAof o rerr a.

vts. fivaavwKa Kar( pa3Ael MexaHr.rKr4. llepaslfi
3aKoH Hrroroua H troH.grt4e z Heounalrsofi Mbr orcqera. Bropofi 3ar(oH Hrrcroua n
froHtrr.{e c}lrbl, MaccbT Lr HMrryJrbca, Ypae I4e ABr4)KeHr4r, Tperafi 3aKoH Hrrcrosa r4 rrpeAe.nbl

Mbr orcqera, A6colrcrHbre 14 orHocureJrbHbrcefo npr4MeHhMocrr4. HenlrepuuarrbHbre c

cKopocrb 14 ycr(opeHr,re, Cunu nuepur,ra, IJ urpo6eNHa fl avrra. Crana Kopn oilvraa. Cncretra
MarepranbHbrx ror{eK. I-{eHrp rzuepqzn (qe ruracc), Teopervra o ABr4)KeHr4H rleHrpa r4Hepr\nu.

5.8 rera. floH.qrue a6colrorHofo rBepAoro reJra.

Monresr cr4Jrbr. Moir.reHr ltnrnvlsca. M r 14Hepur,ru. Teopeva lllrefruepa. VpaeneHre
MOMeHTOB (CB.S3[, MOMeHTa prMrlyJrbca c Mo eHToM cunrr), VpaeHeuue BpailrarenbHofo
AB 11 X(e Hr4.fl TB epAOrO TeJI a OTH OCr,rTeJrbH O H

Bpaualouefocr rBepAoro reJra. fupocnon
noAnaxHofi ocz, KugernqecKar 3Hepru.q
.{ecKlrfi e$cfenr. Cso6oAulre ocn.

6, 3axoHrr coxoaHeHu.s. 3Ha.leHr.{e Lr AepxaHr{e 3aKoHoB coxpaHeHrafl, B MexaHrrxe. 3aroH
coxpaFteHlrr 14MttynLca. OqHopo4uocrb np
coxpaHeHr4f, MoMeHl'a rrMnynbca. Izl:orpon
Ce.q:r Mexqy rroreHur4anlHofi suepruei,t vt

paHcrBa. PeaKrneHoe ABhxeHr.{e, 3axos
f, npocrpaHcrea, Pa6ora, DHepfur, MoulHocrr,,

vtloi't. flou.srue cr.rloBoro no,rs, KoHceDBarHBHLIe 14

HeKOHCepBaTIIBHble CI,rJrr,r, JaKOH COXpaHeH fl, iHeprurv B MexaHprKe, OluopoAuocrb BpeMeHr.r,

KoH cep n arz BHafl. vr Akr c cv-rrarlrB H a.fl c r,r cre

7, 3leveHrbl MexaHhKr4 )Kul . O6urue ceoicrea xnArocrefi Lr ra3oB,

YpaeneHae ABHXeHr4fl e cfoprvre 3frnepa. [T ctr op ocrefi , rvtHvlr4 vr rpy6t<vlor ii. YpaeH eHpr e

Hepa3pbrBHocrr.r, VpaeHel;r4e Bepuy,uz, C a ypaBHeHr.rfi ra:ognHaMur(r4, Btgrocrt.
Teqeuue e.s:Kofi x(r4Ar(ocrt4, @oprvryla fl ei'uts,. n alprH ap u rrfi u ryp 6yleurHtrfi p e>xulrtr
rerreHr.is, I-[upxylrqns cKopocrn, floreHq
xaAKoortx 14 fa3ax. Teopeva Xvxoecxoro

JIbHoe 14 Br,rxpeBoe I.BV)KeHr4fl,,[ar,rNeHLJe ren s



8, 3leueurbr crreulraJr Ilpnuunn orHocr{renbHocrr4
3ftHIu'reilsa. Polr cKopocrrr cBera. flocry
IIopeHqa, JlopeHqeuo coKpauIeHHe Anr4Hbr

rr ocrorHcrB a cKop ocrr4 cB era. l1 peo 6p as o BaHkrfl

B:aurvrocss3b Maccbr pr 3Heprun, [et|exr
eueprlreii r4 r4MnynbcoM qacrurlbr. fpauu
MexaH.at(I4.

3aMeAJr eHlI e Bpe MeHn. P efisrueu crcrufi 14 MnyJrLc,

c, 3Heprz.a cBrI3vr. Coorsoureur4e MexAy nornofi
trpr4MeHr{Moerr{ KJr accrr.recxofi (urrgrou on cxofi )

II , OcHoesl MoJreKyJrr uofr t[ru:l,r lcu r{ TepMoAr.r HaMr4 Kr{

9, MoreKvr.soH o-Kr4Herr.{qec , OcHoeuHe rroroxeHr,rt
MOn eK yn{pHo-KprHeTr4qec Kor4 Teopv u Beul a, Muxpo- I4 Mar(pococroflHnfl cr4creMbr,

Maxpocxon14qecKue napaMerp br. floH.qrae
ToJlKorlaHr4e reMrreparyplr. 9nclo creleHe
hAeaJrr,Hof o ra:a. 3axou paBHopaclpeAene

allbHoro ra:a. MoleKyn.rrpHo-Kr,rHerr4qecKoe

TOTIKI4 3 PCHI4' MOJICKVJI'DH O-KUHETUIqECK

KI4Herr,rqecKoil reopnu. Vpanueuue aoarorl
Meugeleena).

, nusauuqecKl4e u crarr4crnqecKhe
3aKoHOMepHocru B $u:uxe. Crarncrusecrc
rlpocrpaHcreo, cpa:oeax roqKa, (lasoeal xv

ceo6oArr MoJreKyJrbr. BH yrpeuHlfl 3Hepfr{t
Afl ?HeprAA rto creneH.rrM ceo6oAu. [asleuue ra3a c

TeollfiI{, OcHoeHoe ypaBHeHr.re MoneKyn.[pHo -
rrfl, Mn.earbHoro ra3a (ypaeueuue KlanefipoHa -

fi ueroA rzccJreroBaHufl, akrcleM. @asoeoe

rca. ilonsrne o QyHxur,rlr pacnpeAerreHrrfl.

Crarn r;ruqecKoe ycpeAHeH14e. Pacnpe4en

a6corrorHrrM 3Har{eFrr,rrrM cKopocrvt). Cpe

ae Maxceerna (pacnpeleJreHrze MoreKyJr rro

r4e cKop ocrh MoneKyn. Eapoverpnq ecKar S opuyna.
Pacnpe4e"rresne Eolrqvaua. PacnpeAeneH e MaKceer,Ta - 6olt unaaga,

I L Pealunue ra3lr. Cvul,t MexMoJren ntpHoro e:ar,rl,roAeficrBl4fl B ra3ax. Ypaeueune BaH-

eracra6n.rrrHble eocrof, uvtx. KpuruqecKoe4ep-B aanrca. 14:oreptutF,I peanbHoro ra3a.

cocrorHUe, BuyrpeuH.a{ sFreprr4.s pean

14 nonyqeHue Hr{3nHX TeMnepaT}p,

ra:a, 3${ercr [Noyrrx - TovcoHa. C>ruxeune ragos

1 2. Ceoilgrea NaaKocreil. Xapanrep 14Ka xhAKoro cocrorHr4a. Crpoeune xuAxocreii.
ne. Cnrrr, Bo3Hr.lKaroulr{e Ha Kpr,rBoil noeepxHocruB r.llxuuit nop,tAoK, floeepxHocrHoe Hart

x(r4AKocrr4. (Dopivryna J[anlaca, Ycroshrr
CMaqn eaupre. Kanz.nlspHbre rrBJreHr4rr,

perxerKa, flantuvrit ropsnoK, Ynpynan n

ttpI,Icrennax, ){{uAru e I(pI{crzurrrE r,

crxqecKas Ae$opMarlain. 3axoH fyra. fle$eKrr,r B

14. Oasoerre DaBHoBecr,rr h qAsr, Oa:u BeulecrBa. Ycnonns paBHoBgclrfl

BHoBecu.q Ha rpaHuue ABlx cpeA. Kpaeeoil yron.

13, Ceofrcrea leepArrx reJr, AvropcfH vI Kpla ar an nnq ec T( rr e rel a. Kp n craJl JI I,t q ec K as

$a:. tr4cnapeHpre r4 noHAeHcarrr4[.

Kray:nyca. Oa: oe arr Ar4arpaMMa

e h Kpr,rcranrn3arJvrn, Ypaeneuze KnanefipoHa -
a cocrorHr4r). TpofiHar roqKa.

I 5. 3leuenTbr reoor4rr crorxHoseHrzrt floH grlte croJrr(H oB eHr.u, Vnp yroe I4 Heyrrpyroe

croJrKFtoBeHnr, flpuuerbHoe Daccrof, HHe, ce.rrHue qacrprrr. Cpeln.sr rnvHa ceo6oAHoro
npo6era, flpaHqan Aeranr,Horo paBHoBecrj

?leveurur dlhs14,recK iloHsrne o $rz:nvecxoil r<nsernxe. HepaeHoBecr{bre

e H oc a. flvr fi cpyzn x, K o o tp cf n un enr tu il ilyzrl vr,

flraereH
(gnarpav

cacreNrbr. Bpevrx penaKcaunr4. -FlsrreHlt.s ne



2'0,

21.

2"2,

I-aycca Ans 3neIopLIqecKoro noJrfl B Ar43Jre n xe, 3lexrpr.{qecKoe cMe ulrlH},r e (olexrpuvecxan

Teuorp on oAHocrb. Korcp cf uqraeHr rerrJr

Koo Sdlr.rqneHr Bs3r(ocru. fltmawrrecKat

poB oAIrocru, B g3rcocrt (nuyrpenHee rpeHne).
I(I4HEMATHI{ECKt}' B-f, 3KOCTI,.

| 7, flepeoe,Haqanq repx4galiHAl,ruxu. arh crr,r Lr e c K z fi u re p no lyrHaMr4qe ann fi tr er og u.
Tepnaogau aMlrqecKar cacreMa, Tepvrolu vlh.{ecKL{ ft tr poqecc. O cH oe H lre repM oAr4 H aMr4 r{ ecKpr e

[oHrr]a.{ : BHyrpeHH.s.rr 3Heprl4.rr, paoora, Te

repMo,qliHaMHKr4, YpauHeHue nepBoro Haq

renlodurcoc"t!r v!.eanbHofo ra3a or BHAa rr

nora. OoprrlynupoBKlr nepBoro HaqaJra

a rQpM oAl{ H aMVKvr. Tenno dtrxo crr, 3 as H cr.rMocrb

ouecaa. <Dopruyna Mailepa, Pa6ora, coBepuaeMat
ra3oM npr4 r43onpoqeccax. 3uralrnux (ren
Teurodurocrb rBepAbrx rer.

oe an clynru un). Agua6aru.recKrafi npouecc,

| 8. Bropoe Haqalo repnoAnsalrxmu. aBHOBeCFrr,re fi HepaBHoB9ct-tble QoaT oflHvrfl

cilcrer\,rtr, O6parravure rz Heo6pau4Mbte tr ccsr. Kpyroeofi npollecc (qxr<n), @opvynrzpoern
BTopolo Haqara repMoAr4HaMr,rKr4. Uuxn K
AB I4laTeJrH r{ X OnOAr,rJrE H bte Marx}.rHrt. Mar

Ho 14 ero I{III an:r r4AeanbHofo raga, Tennoeble

Crarzr;rnqecKltfi eec (repnao.4unavru

nvalrnui.i KIII renloBofo ABHrarell, 3Hrponlu.
Bepo.srHocrr,). 3axoH Bo3pacraHr4r 3Hrpolau.

Crarnr;tngecKoe roJrKoBaHVe BToporo Haq A TEPMO.4I,IHAMI4KVI,

lII. 3,rrer<rp qEC'IBO I,I MATHCTI,I3M

19. 3renaesru Teopr4r4 non.q. Crca,'r.np e H BeKropHbre rtorq e dru:rzrce, fpagueur
nor.q, Porop Ber{TopHoro rroJr{. Oneparop
Jlanraca (<lauacuau>), Hexoroprre

cr(rlJrrrprH oro nolx, f[ne ep rerlur4 fl B erfl opH

fanumrosa (oneparop <ua6na>). On
14HTefrlaJIbHbte TeopeMbt.

NOJI,q B BAK 3,r e x'rpuv e cxvtit zapng.
CoxpaneHne H HHBapuaHTHocrb 3aptr1a. KperHocrr, 3apflAa. 3aros KynoHa. flousrne
SneKTpocrart4qecKoro n or.q. Cr4r oBbre Jlr4H u (nnuuvt HarprxeHHocrr,r). flpnuuun
cyIIeprr03nIII4r4 3neK'rpocTaTr4 LrecKHX tr llorox BeKropa Harp.sxeHFrocrz, Teopeva faycca

ed ce.sgr c 3aKoHoM Kynoua. {acp$epenrlr4aJrbHat
lru faycca antr pacqera lonefi.Sopma reopeMbl faycca. flpnueueuue

|IOJI' B BAK Pa6ora cpIJT 3JTeKToocrarl,rqecr(oro

non.n. I]apx y nflrlLrfl rrailprxeHHocrr4 3JreKr ocrarrzqecKofo ttonfl , Porop FranprxeHHocrl,r

3neKTpocrarrrqecKolo nols, floreHurzan (KoH cepBarznuocrr) 3neKTp ocrarr,rrrecKof o

nor.s, IloreH ur4an, P a:u ocrt rr oreH ur{aJroB. r3b Mex.qy rIoTeHrlnanoM n HanprxeHHocTr,ro

3neKrpocraraqecKoro norrr, Ypaesesue Jl nJI ac a, 3 l exrpn.re ct<uit nurro lr, 3 le xrpvr q e cxvt fi
MoMeHr ALr[onrr (Aurolsuufi rr,rovreHr). rJrrar v HarrptrxeHHocrb IToJrfl aanoJlfl, Morutenl

An.s 3neKTpocTaTur{ecKofo rroJrt B BaKyyMe

cr,tr,4elficreyrouII4fi Ha AI,rnoj'rb Bo BHeu

SNEI{TD}'tqCCKOM TIOJIE.

3neKTpr.{qecKoM nore. 3Heplnr Ah floJts B

oe noJre B x, Ceo6oAuble r.J cBfl3aHHbre 3aptAbl B BerrlecrBe,

CroponHre 3aprAbr. IlonxpHrre rz Henonflp

SJrer(Tp oH H as r4 op r.{ e HTaur4oH Hafl n ontp Iz 3a

EIe MoneKynrr. Tvnrr Ar43nerflpaKoe, I4oHHat,

wm, Il ot xpn3yeMocrb M oJrer(yrrbT,

flonxpuson aHHocrr, (eercrop nolrpnsaqnn) OarlopolHar r{ HeoAHopoAHar rronspr,r3arlnu, Ce.qss

ocTllo flonqpr.{3ar-IHoHHof o 3apr,Aa,noJlrrpr,r3oBaHHocrr4 c TIoBepxHocrHofi n

{nolexrprqeer{afl Bocrtp]4HMrrr4Bocrb Be ea LI ed 3aBlrcr4Mocrb or reMneparypbr. Teopel'la
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vH AWrJrrfl ) B Ir4 3ner(T.pr,r I(e, Ar43neropr4 I npoHHuaeMocrb cpeAbr. Bsrvnqleuae
HanprxeHHocTrr SJreKrpr4qecKofo IIoJrr B Sner(rpr4 r(e. fpauuvHue ycn oBr4Jr Ant
3JreropuqecKofo rroJr.s Ha fpaHHrle pa3Aena AH3neKTpI{K - Aa3 JI eI(TpLIK", CerHero3J'IeI(Tp I4KI4,

23.3 Pacnpe4eleHr4e 3apf,roB B rrpoBoAHAKe.
S,rexrpocrarr4qecKoe trone BHyrpu w aHap fi rrpoBoAHr4ra. fpauuuHr,re ycJroBrrr Fra rpaHhrle
"upoBoAH14r-earyyu". 3lexrprruecrc4e cB Icrea npon oA.srue ii 06olo.rnu. 3aexrp ocrarhr{ecKat
3autura, MeroA u:oOpaxeuufi . fpauuuut ycr oBr4.s H a rpaHr4 rle "[poB oAHn x-4rzsJr exrpur<",

3 aprAoB. 3ueprar 3aprr)r(eHHor.o rpoB oAHrrKa,
CI4CTeI!{LI np OB OAH I4I( OB I,t I(OHA eHC aTopa. eplrfl 3neKTp ocrarr4 r{e cKof o no ns. O 6r e lana.q
ITJToTHOCTb ?Hepf r.{r4 ?nerffpocTaTr.rqecr(of o fl.

2,4, flocrognntrfi :lercTpf qecnuil ror Xapa xrepn crr4Kn 3JreKTpocrarr4q ecKoro roKa :

[norHocrb rol(a, cura rona, YcloBr4e cv oBaHlrr ?neKTpuqecKofo ror(a. Cropouuve ckrrrbt.
Paguoc:rr ttoreHr]nanoB, FrartprxeHrIe, 3Jre orBr,rxyqar cula (3.{C), Klaccauecra.a

MeraJrJroB, 3axouur Onaa z Aircoyrq-JIeHqa e3neKrpoHHa.f, reopr{fl ?JreKTporrpoBoAli
gzrbqpepeHquatsuoir $opnae. 3 axbnrr On,ra

Ona 4lr HeoAHopoAHoro f{acrxa qenu, fl
{xtoylx-IleHrl a B rrHrerpalruoin cp op rrre, 3 axou
eu;ra Kupxrocpa, HeaocrarorrHocrb rcl accuqecrofi

sneKTpoHHoft reopur't sneKrponpoBoAa

2li. 3nenreurtr dvr J]EKTDOH 3rexrprvecr<afi rox B Bar(yyMe. 3lexrpouHax
la, ?lexrpv,recxvrir roK B fa3e. flpoqecctriMucovrfl. Pa6ora BbTXoAa olerflpoHoB tr3 M

vroun3ar\rrkr n perou6i.ruaryu. Pa6ora uou ur't n, floresrJvrur vroHr43a\nv. Y Aapsan
HoHv3a\u fl,, Hecana ocrosrelluufi ras oe srfi
aMneprraf, xapaKTepLrcrr{Ka fa3oB of o pa3p.q

CauocrogrelrHufi ra:oesrfi pa3psA, B ollr-
a, Ba4tr pa3p{AoB,

26. [Ilasvra. floHtrue o uasrvre, Cnoc br co3 AaHun rrJra3Mbr, KeasnueiirpanbHocrb
eecxhfr paluyc (le6aescxas A:rvsa)nJra3MLr, 3nexrponpoBoAHocrb nla:lnarr. {

?KpaHr,rpoB aHu.s. flra:N4eHHar qacrora. H fleparypHar [Jla3Ma a ee [puMeHeHr49,

SlenrpodnaKocrb yeAr4H e HHof o npoBoAHr.I

3rexr;rnuecKa.f, 3Hepfr4.s cucreMLI TorIerIH

BlrcororevtteparypHar nJ]a3Ma, flpo6neua
cHHTe3a.

, cucTeMbl npoBoAHtlKoB tz t(oHAeHcaTopa,

oc yu_IecTBne H h.[ yflpaBn fl e M of o repM osnepH of o

2ir. MaruvrHoe nore e earyyMe. 3axo
Cauapa (:ar<oH Er.ro - Canapa - Jlannaca).
MarHr,rrHbrx noleff, Cuna J[opeHrJa v cr4na

MarHulutrft voveur, Mon,teHr cnl, 4ericrn
nole. N{arur.{THoe noJre [prMoruueftuoro u

r,rHAyKu,lrr4, 3arou noJrHofo rora (reopeva
BaKIT/Me. flpzueueuv e 3aKoHa noJrFrofo ro
llIlr,t H H Crf O C OJI eHO}{A a I.{ TOp or.rna. M arg nru
aMnep, Buxpeeoe rorre ABhxryqerocr 3ap

Marnursoe ilotre Kar( pel.arneucrcrufi

saprxerrHofr qacrr,{rlbr B Snerflpruecr{oM r4

3$diercr Xolla, Vcrcopareml 3apflxeHHbrx

Aunepa. MarHhrHa.q vHnyKr\r4e,3axos Eno -
Hrrrz e M a rH r4TH of o fr oJrr. llpunuun cyr epn o3r{u?ru

Mnepa, Burox c roKoM B MatIlI4T'HoM IroJIe,

UJN,I HA paMKy c ToKoM Bo BHe[IHeM MaIHI4THOM

KpyroBoro roKoB, I-luprynaun.s rleKropa uarHrzruofi
rlr{pKynflq].ra ]rHA],r{q[u MarHrzTrr of o n onr ) e

An.q pacr{era MafHr4THblx nolefi. Maruurgoe no.ne

esanvo4eficrBhe roKoB. Eluuaua criJrblroKa -
. LluyapmaurHocrr, 3neKTpuqecKoro 3aprAa,

, fleurxeHze

KT.

oM rrorrflx. Tlossrze o6 olerrpoHHopi onrrxe.



29, Marnl.lrnoe r-role e eeupcree. fl
Mal(pororo4. MolexytapHlre roxu. Hau
BOC[p.r{r,IMr{r1 B OCTb B etue cTB a kr ee 3aBvr?rl

o qr.rpK ynrruvu Hanp fl>KeH H gcTtr Maf Harr{
rroJrr Ei BerlecrBe, MarHnrna-s rrpoHnIIaeM

BeulecrBe, fpauuuusre ycnoBr4n Anr MarH

MarHe'rr,rKoB. Toqxa Kropn. {ouenu, Kpa

3 0, Snercrporvratnut,Ha;r nnayxurzt, O

OcHosHofi 3aKoH 3rreI(TDoMarunrsofi u

)neKTpoMa|HI4THOr4 kI HAyKrIUr4 t{3 3aXOHa

3nexrpoHHofi reopuz. flpaer,rno Jlenua (:
tr4 ngyl:rue u o crr, IrI u4yKTr{B H o crr, AJrr,rHH

.fl sreHHe s:anlaHofi r4HAyKrlr4r4, B :aznaHa.q

06rervrsar [rlorHocrb 3 He DtHI,t Maf Hrrr

IV, Ko

31, MexanprqecKr4e role6asux, C

floH.srne o6 aeroKor e6anvsx. [ndl$epeu
efo perx eHr4e. Xapaxrepa crnr(r4 rapMoHr4rl

a H f a p M oH I,r LI ec K o M oc II r4 Jr Jr trr op e. Irl: ox p o H

rcore6auvfi . CroNeuue oAhHaKoBo Hanpa

Merol eexropHofi Ar{afpaMl{r,r, Enena.q. C

fapMor{r4rlec xnx rone6 asvti.r, Onryprr "Iln
xo,'Ie6aHnfi 14 ero peueuue, AnepnoAlrqe

JIorap.r,rSunqecxnfi ,Aer(peMeHr 3aryxaHilt

Au$S,:peuqnanbHoe ypaBHeHhe BbrH}rK

npt4 BL,IHyxAeHHbrx MexaHaqecKI4x KoreOa

I(pI4Bbre, Cooruoruenrze MexAy dlasanrvt er
pe3oHaHce. Cnexrp role6aHnfi, rroHfiTr4e o

32, MexauuqeoKr4e BonHbr. MexaHus
flpo4onruue u noloper{Hbre BoJrHrr. Bon

BoJrHbr 14 r4x xapaKrepr.{crr,rro4. V4apuue eo

[pr{MeHr4Mocr}r. @a::osar cKopocrb H 1rrarr
flouxrue o r(orepeHTHocrlJ. Znrepcf epeHq

3ByKoErbrx eorrr. Vrsrpa- r,r nu$pa3ByKrr.

3 3, SrexrpoN,rarunTurlq xore6aHns.
xore6arerrHoM KoFrrype Ir ero perxeHr{e.

3neKTpoMarHrrrur,rx xo:re6aHnfi n ero petu

3 JI e KTF| O M a f H I,ITH Of O X O,r e 6 a H n g,,rl Or a p r.i Q

KoHrypa, f n$cf epenrrnanbHoe ypaBHeHHe

perueHr,re. Anrn;ruryla r.r cpasa npr4 BbrH

xore6errelrHoM KoFrrype. PesouaHcHbre Kp

TOK.

srr,re A,rafHurHofo MoMeHTa aroMa. Mnxpo- tz

qeHHocrb (n er<rop H aMaf Hr,rr{Hn auur). M arHurHa.f,

or reMneparypbr, 3axou rorrrore roxa (reoperva

nortr) B BeluecrBe, FlanprxenFrocrr, MarHr{rHoro

cpeAbr. Vnl;lrr'uvtn MarHr4THefo noJrr B

oro noJrr Ha rpaHr{rle pa3Aena AByx cpeA, Tunu

'I 
H A MAIH I4I{T,TBAHnfl,.

rtr Oapaqe.q, MarFrururrfi loror, 3AC r.trayrcquu,
quz (:axou Oapaaer), BueoA ocHoBHoro 3aKoHa

xpaHeHr{s 3Hepfr4r4, a TaKXe Ha ocHoBe

os Jlenqa). flsneuue caMor4Fr,{yrrlr4r.r,

correHoI4Aa, Torn :aurrKalg.krfl. 14 pa3MbrKaHlr.{ qe[u.
HAyKTT{BHocrr, 9Heprur MarHr4THofo ronr,
IIOJI',

EOAHHfl I,I BOJIHbI

Hue (co6creeHuue) Ii BErHtstt4euHtre role6asuq.
anbHoe ypaBHeHr4e rapMoHuqecrcnx xolebauuit v
rnx role6aHlrfi, ilosgrlre o rapMoHr4qecKoM r,r

ocrr xore6anr.rfr . 3Heprn.q fapM oHuqecr(r4x

eHHbrx (cxa:r.apuux) raplrounuecKlrx xole6aHufi .

oxeH He B3a r4MHo nepne HAr.{K ynrpH brx ( eerrop H r,r x )

x y, [z cf c] ep eH rl r,r an b H o e yp aB H eH r.r e 3 aryx a [o un x
fi npoqecc, 9acrora u xoe$SvuvreHT 3aryxaHvrfl.

Ao6porHocrr rone6are,'rrH ofi cr4creMbr.

urrx xore6a:e-uit u ero pe[reHr,re. AvunryAa v rbasa

rz.sx. Mex aH vqecrckrit D e3 oH aH c. P es oH aH c Hrre

roueH Qr4lrbr tl cKooocTl4 n0t{ MexaHHqecKoM

a3JIoxeHar4 @ypre,

o6pa:onaHllfl MexaHr,rqecKnx BoJrH e yrpyrori cpeAe.

Boe ypaBHeHr4e vI efo peIUeHrze, l-apnaouzLrecr(r4e

Hrr. flpuuqnn cynepno3r4rJkru BoJrH r{ fpaHrrrla efo
pcrz.s BorH. Boruonori rraKer r,r fpynnoBaf, cr(opocrb.
fl BolH. Crosqne BoJrHbr, ?$cpexr {onnepa 4,rr

rzcf $epenuaanbHoe ypaBHeFrue xore6auufi e

IzQQepeH rlr4aJrbHoe ypaB HeHu e 3arlxalouux
ne. r{acrora u xorcpcfnuaer'rr 3aryxaHn.s

uqecruft AeKpeMelrr 3aryxaHvrfl lz 4o6poruocrr
Hpr(AeHHbrx DneKTpoMarHHrHbrx role6anvfr u ero
Hr,rx 3JIeKTpoMarHIzTHLIx role6aungx, Pe:oHauc e

BbIe Anr HanpflxeHrr fl vr cvrlbt rora. flepeueuuufi



35.

3 4. 3{reKrporugf Hyrnrrg s gqgtr. B C Kat n M aKCBenJr OBCKat Tpa r(ToB KIZ tTB ltelHrlfl.

3rreropoMarszruoil AH Ay Kr\r4r4, Tox c v e nx, 3l e rrpoMaf H r4rHoe rr on g. Cucre ua yp aeuenvit
Maxcsel,ra, BorHoeoe ypaBHeHr4e Arrr 3n poMarHHrHoro rrorrr u efo peuieuae, Cxopocrr
paclpf)crpaHeHus 3neKTpoMafHr,rTHbrx BoJl B cpeAax. OcHoeurre csoficrea 3nexTpoMafHr4rFrbrx
eorH, BeKrop flofiHruHra. Izlvnynbc 3ne oMaf Hr4rHolo rr oJrr. I43lwesve nunerrfl .

flnarpanrrvra HanpaBJreHHocrr,r, 3$cf exr I
Snel(TpoMafHr{THbIX BOJTH.

An.s 3neKTpoMafHr4THbrx BoJrH. [lxala

. Onruna

I,IE CBETA !IE JneKrp oMar-Hr4rHar npr4poAa
cBera. llpr,ruql.rn frcfireHca, 3axoHrr orp I,rt h [penoMJreHr4tr, A6colrorurrfi u
orHourreJrr,sui noxa3areJrr4 fipeJroMJreHA lloluoe BHylpeHHee orpaxeHr4e. Ceeroeo4tr,

36. tr4nrepcbepeHqr.u ceera. Mouoxpo ATI4I] ECKhC I,I HCM OH OXP OM ATI,IqECK]ZE B OJl HbI,
fl p uH rlnu c)Tr ep n 03 rr rI vL1 14 vrtr eHcprB H ocr r pr,r cJIo)KeHII?t c B eroBbrx B oJrH, B p enaeuuaa
KorepeHrHocrr. Bpeu.a v 4.nrrHa KorepeHr
Korep elHTHocrn, Olru.{ecxat AJII4H a ily-tv.

, llpocrpaucrBeHHa.s KorepeHrHocrr, PaAuyc
rtTL{qecKa.fl pa3Hocrb xo4a, Pac.ler

nHrepQepeHquoHnofi Kaprr4Hbr or AByx K peHTHr,IX r4crorlHuKoe, florocrr panHofi ToJrrIII4Hbr t1

paBHolo HaKnoHa. MHorolyreBat r,rHre

tr4nrepCpepoMerpbr.

qllg. Cnoco6rr nolyreHnr KOfepeHrHbrx lyleft .

37, ilr.tlpa.wJufl cBera, ilpnHrlran fro
flp.auoruHefi Hoe p acnp ocrpaHeHr4 e cBera,

uca - cDpeuell. Mero4 sou Opeuel.r.
cfpaxqzn @peuenx. fivrfpaxuvtx @peHe:u or

I(pyfnofo orBepcTr4fl r4 r(plTJroro Ar4cKa, xqzx Opeuens or r(pa{ nonyflJrocr(ocrtr.
Cnupalr Kopuro. [u$parcqux @payurocf

Az0paxqeroHHa.s pacxoAr4MoQr6. [zdlpax
Pa:peuaroula.q cnoco6H ocrb onrr4lrecKr4x

or 6ecroseqHo Anr.rHHofi urlsnaofi Luenr4.

r or oAHoMepuofi Ar4OpaKuaoHnori peurerrz.
clpyMeHroB. Ilourrrae o rolorpa(lnn.

3 8. florspr4:a(a.q ceera. -EcrecrseHFl il u no,rrpn:oeaHHlrfi ceer, CrerreHb nonrpn3arJuu.
flol.rpr.i:aqhr cBera nph npeJroMreHHA kI )r(eHnl1, 3arou Eprocrepa. Ilolrpr.r:auufi npr4

Aeofi HOM nyqenpen o MreHr4lt,. O6rrxuoeeHH fi n Heo6rrxHoeeHHstfi l\,^ru, OnruqecKar ocb
Kpl,Icranna, flolaporzgu H non.fl pu3arllr oHH npr43 Mr,r. flol.rpns aropbr r4 aHrurr,r3 aroprr, 3 axoH
Marror:a. floryeoluoBbre u rlerBeprbBoJrH ble IIJIacrr,rH xa, IrlcxyccrB eFrH a.fl onrr4 r{ecKat

aHrz3orponr4-s. Orru.IecKat aKTr,rBHocrb ecrBa, 3S$exr Oapa4e.n

39, Aracnepcr'tfl ceera, 3arpylueuar n

HopvalsHafl r,r aHoMaJrbHarr Ar,rcnepcuu. M
eK'rpoMarHr4ruofr reopnu Mar<ceerra.

oAlt H a 6l ro I(eH n fl In an ep Ow'fi. Ilp n: rvr aru,r ecxrair u

4ra$parrqnosHsrfi cneKTprrr, 3lexrponHan opr4s AHcrrepcur,r cBera, flollouleulre cBera, 3axoH
Eyrepa. I{eera reJr a crreKrpbr rrorJrou1eHr4t

5. OEPA3OB JIbHbIE TEXHOJIO|TIZ

leove'rpnuecKar orrrhKa KaK npe4elrulrfi
I,IHCTD''/^4CHTbI,

Jlercqlrosuo-ceMr4HapcKas cv
la6oparopHtre zauxrun) c

yuafi eoruoeofi onrr4xla, Olru*]ecxz e

ooyqeH14r (rpaAr4uhoHHble neKur.roHFr6te u
cnonb3oBaHHeM npeAMeToB My3efl neKIJHOHFTbTX

AeMoHCTpaUW LI ycrpor4cTB 14qecKoto tIDaKTI4KVMa.



1.

2,

flpuueueuue MyJrbrr4M

IPAKTI4qECKI,IX 3AHflTULI C

AeMOHOrparlr.roHHblx
3BM r4 TeJreoKDaHa.

. IrIuQopMaur4oHHo-KoMMyHrz

r4 orleHrer rery{efi yue6Hoft
Mero.uuqecxuft rolruerc Bn

o JIexqnoHHrre u [paKTr4rrec

pe3yJrb'raTaM AoKJraIoB

o Pas6op KoHKperHbrx curyarryr

6. OIIEHOTIHbIE C

YCTIEBAEMOCTII, IIPOM
OCBOEHI,I'I AI,ICIII4TIJI
OEECIIEIIEHI,IE CAMO

o Boupocbr AJrs
Kr.rHeTr4qecKas gHeprus Bpalqarcqe
]{acruua ruaccofi m .rlBrr)r{erc s. 3aM

oKopocrbro t, VKasarr Ha pr{cyHKe

rv{oMeHTa I4MIIynbCa L6 OilrOCAren
-++
[, r, ttopl''rar'sno e W n, TaHreHrlr,ran

z

ocb Bp.

-BeKTOp TOTIKI4, pao

I = (3 sin4t)Q + (4 cos4.t)fi.
sHeprrrrc TorrKr,r u paooTy cr,rJrbr Tt

rexuororufi: npoBeAeHr{e JreKur4oHHbrx u
r4crroJlb3oBaHr,reM r(oMnbroTepHbx npesenraquft,
I4KOB C nOMOrrlbro KOMrrbrCrTepHOrO IIpOeKTOpa,

I,IOHHbre TeXHOJTO|nU Ans. MOr{r4TOprrHfa, KOH'rpoJrt

bHocrra cry,qeHroB (uHrepner, Skype, yue6uo-
ua uar$opvre Moodle er np.).

3aHflTvrfl KaK Hayr{Hble xou@epeHquu

TOB

CTBA I-Jtfl
HOIZ

bI vl
TEJIbHOIZ PAEOTbT CTyAEHTOB.

Ceruecrp 2

BKr{ K peftruur-rcourpolro J\bl
rBepAoro rera (c nrrno4orra).

eHHo no oKpy)KHocrr4 c rleHTporr,r e roqKe O co

paBneHlrr BeKropoB yuoaoii cxopocru d,
ToqKn O, npoerquro MoMeHTa r.rMnyJrbca Ha ocb z
++
Wr u norrnoe l4lycropeHnr'

nofi n BeprrzKaJrbnofi nlocxocru XY (cu, pzc.)

Tor{KLr m: 0, 5 r<r. O npe4erllaTb KrrH errzr{ecKyro

rrepe3 nl 4 cexyug [ocJre Haqura rBr4)KeHr4s.

TEKyTTIE|O KOHTPOJTfl
ATTECTATITII,I IIO I4TOIAM

YIIEE H O. MET ONI{IIE CK OE



4, Monaeur vr+ep\r4u oAH op onH oro Ar4 cr(a

5.O4rropoanrrfi 4ucx Bpauraercrr c 3aMeAn

lep[e]iAtrr(ynrpH o nrrocKocrr,r 4rzcra, Yrc

cKopocrh -, vonreula r4Mnynbca [, y.not

6.Marr:pnalEHar rolrr(a ABzlxerc.s no oKp

r{3MeH,{ercfl no 3ar(oHy Wrkt, rae k>0. B
MOAyJr t{ HOpManbHofo 14 TaHfeHu14aJrbHoto

T,VnrsoxreHure BeKropon, BexropHoe npoz

8,qeroeex cror.rr

pacnoJr o)KeHHbrM

HA BPAU]ArcUI9UC'I CKAM

loprr3oHTaJrsso. Eclu
a) yMeHbrxl4rcff MoMe

b) yMeHbrlArcr yrJ'roBa

c) x{oMeHr HMnynbca

d) yMeHbrrlrrrcr Kr4Herr4

B rr6parr, n paBr,rnbHbrfi oreer,

9, I4: cuoruHoro oAH opoAH oro L\vnvrH Apa
qacrb FraAr.rycorvr R/2 or ocr,r crrMMerpr.r!t.

orH ocI4TeJILHo )rta3aHHoii ocn ?

I 0,3anoH coxpaHeHtr.q MoMeHra aMnynbca
I I,floreuqaaJrbHar oHeprl{r rracrr4 ubr orr4 c

3Har{gHr4H x ycKopeHr,re qacrr4rrr,t 6yler pae

12. npauaerct Bor(pyr HenoABr.{xFroit ocu

or BpeN{eH}.r t no sarouy p = .l;r{. nt - +),
qucro o6oporon N Ao ocranoexra.

I 3.Ces:tr Mex(Ay rroreHr-lr4aJrrHofi :Hepru
I 4.9ro Ha3brBaercfl MoMeHToN,r uvrnyltca ?

orrr^^r{'reJlbHo ror{Kvl O, a raxxe efo IIpoe
L

r

oIUHofo unnrauapa) (c ntreolorra).

ueM Bor(pyf oc14, rrpoxoa.suefi qepe3 r{eHrp AuaKa
Ha pr4cyHKe HanpaBJIeHr{fl Ber(Topoe yrloeoz

o ycKopeHr,rn {, rnr.nta ,rrnu, fr.

Hocrr{ paAnycoM R, Ed ranreHrlr4aJrbHoe ycKoperrr4e

Kotr MoMeHT BpeMeHI4 t c Har{ara ABrrxeHIIt
opeHr4.s 6ytyr panulr?

uze (olpe4erreHlae, cnoco6u errqr4creHns).

Xyxoncxoro co crepxHeM B pyKax,

Hb noBepHyTb B BepTr.{KanbHoe t]oJIo]KeHue, To:

AHep\nn cncTeMbl;

cKopocrb;

CMbI HC N3MCHI{TCg,

3Hepfufl crrcTeMbt.

o.scHaTL,

ycorrl R cnenankt norsrfi, yl'anvrB BHyTpeHHroIO

cKoJIbKO pa3 I,I3MeHLITCI MOMeHT liHepuhr.I rena ]i
I:

erreoAou).

BaeTct B6Ipa)r(eHr4eM

o nynro?

K, qTO yroJr

U:3xa- l2x. llpm r(ar(oM

cfo noBopoTa MeHteTC.f, B 3aBT4CI4MOCTH

Haitrv MoMeHT Bpet\4eHH T, a raKxee a>0, b>0,

vt cttl]oit ( c etreo4ona).

Ka3aTb Ha pr4cyHKe BeKTop MOMeHTa I4MnynL,Ca

r,rro Ha ou zl



I5,lllarcpopMa B BuAe Ar4cKa Bpar{&ercs n

nr:14 MuH-'. Ha xparo ularcfopnrur crorrr
nlarrfopnru, r{aerora Bblpocra go n2:25wt

nlar$opvru, Mouesr HHeprlr4lr qeJroBer(a

l6,3axos coxpaHeHr4r r,rMnyJrbca (c errao4
?Tor 3ilt(oH Ha 3eurle?

l7,9ro Ha3brBaercr MoMeHroM cvnrr? Y
clrJrbr orHocvreJrbHo ror{Kr4 O. Yrasarr ra

I 8.3as aculaocrb KoopAr4Har ABhlr(eHr4r qa

z:0,ll\e a,b, v o) - IioHcraHTbI.

a) onpeAeJrr,rrb pa4vrya- BeKrop r', cK

b) uahrtr ypaBHeHr4e rpaercopr.rz

I 9,HerznepurzaJrbHr,re crzcrgMbr orcqera, A
LIHepqr{H (c erreo4oivr),

20.Yr<aNvre HarrpaBneHze yrroeofi cx

yfJroBar cKopocrb rlrpocKona d flo.qcuurr

2l ,MalepnaJrbHas roqr(a (qacrv qa) uaccofi
cKopoc'rr,ro [, Tpaexropufi [onera J]exzr

rFranpaBneHa (Ha Hac)), fTpeHe6pera.q

BpeMeHI4 MoMeHTa cHJrbI Tflxectu lul',4

6
7

'22,T eop ev a o AB r,rlKeH ?rn ueHrpa r4 HeprILl 14 errco4ona).

HHeprlr4rr oxoJro Beprr4r(MbHoit ocu c qacroroil

eJIoBer(. I{oraa qeJroBeK neperueJr B rIeHTp

s-'', Macca qeJroBeKa 70 rcr, Qnpelelurb Maccy
qI,ITATb I(AK AN' MATCPHAJIbHOI4 TOIIKIZ,

). flpn r(ar(ilx ycnoBprrrx peanbHo BbrrroJtHlrercs

Fra pr.rclTrr(e HanpaBneHHe Berflopa MoMeHra

MOMEHT CI4J]bI OTHOCI4TCIIbHO OCh Z.

I,tqbr oT BpeMeHI,t I4MeeT Br4A x:bslnot, y:acoscDt,

b i'r,r ycKopeuue ll..' qacl4rlr,r;

ubr,

JllorHbre ?r orHocvreJrbHbre cKoDocrtr. Culrr

14 npeqeccr4r4 rl4pocKorr 4 d, ' , ec,tm r,r3BecrHo

perxeHr4e.

poueHa iloA ),rJroM 0, r{ fopr43oHry c HaualsHoft

Beprr.rranbHofi nnocrocrz XY (cv, pnc.), Oca z

BJreHIleM Bo3Ayl(a, HAI4TI4 3aBprCr4MOCTb OT

Byrouero Ha qacTauy,



23.I(axue nynr(rbr cneAyroulero yrB
oTHOC].{TeJIbHO OCU BpaUIeHr4t 3aBrdcr4T oT:

o\ 
^T 

n^'s) -, ..-JtoI(eHVfl OCA BpaU{eH

o) oT MOMeHTa Cr{nbr;

c) or Maccbr reJra;

d) or )TnoBofo ycKopeHr4.q ren

24.Teno Maccofi m:0,1 ltr OporueHo c He

cKopo0rr,ro 20 rqlc. Hafiru MoAynb npr,rpa

rorrr(H 6pocaHur 3a ilepBLre 5,0 c. Conp

2 5. Cxuur.npuoe rpor,r3BeAeHr.re (onpe4eneu

26,Hawtcarb ypaBHeHr.{e ABr4}r(eHar AJrt

conp o:ft4BJreH 14fl , rrpoII opu]4 oHaIIr,Hat

27, Epy,s gK ABuxercr BAorrb ropr{3oHraJrbH

B 9JIpIr{t4He Qr4rrbr, Hanpa BneHr{ oI4 n oA yfIlo
6pycrcorra r4 uoBepxHocrblo paBeH 0,25, flp
noBepxHocr14 6y rer MaKcr,rMaJrburrla'/

2 8. Vpanneur4e MoMeHTon. YpaeueHr4e qrl

HenoAnr{)r(Hofi ocu (c etmo4ona).

29,Crf rrprvrynupoBarl reopeMy LUrefi nepa,

30,Tourufi oAHopoAHbrfi crepNeub AnuH

rpoxo,Iflxrefi uepes KoFreu crepxH.s rrepne

tr oI ox(eH r4.rl paB H oB ecr,r.s t.{ oTnycTr4nli, on
MOMeHT UpOXO)KAoHUT paBHOBeCr4.S.

3 I .9ro Ha3brBaercfl MoMeHroM znanylrca?
oTIY^^rtTeIlLHO TOr{Ifl4 0, a tarlxe elo npoe

6\P

n.s cfipaBeArzerr? Molresr r,rHeprlr{H rena

oTopoI4 BbrcoTr,I B foph3oHTaJrbHoM HafrpaBJreHvrl,t co

Hr,rrr MoMeHra r4Mrynbca reJra lZZl orHoclzreJrbHo

eHHeM Bo3Ayxa npeHe5pe.ru.

, cnoco6 pacuera).

a vaccoil 111, Ha r(oropoe 4eiicreyer cnla

tz noeepxuocrr4 rro.q AeilcreHela uocro.sHHofi no
q, K ropr43oHry. Koot|lcfuqpreHr rpeHu-s MexAy
Kar(oM 3HaqeHhlr yrna o ycKopeHr4e 6pycr<a BAoJrb

MI4KI4 B parUaTeJILHOf O ABT4x(eHU'I OTHOCI4TeJIbHO

I L naoNer Bparlarbcr BoKpyr fopr,r3oHranruofi ocrz,

nKynspHo euy. CrepNeHr, orKJroHrrrrv Ha 90r;: or
r4Tb cKopocTb vHr{xHefo Ko}Iua cT9pxH.{ B

r{a3aTb Ha pr4cyHr(e BeKTop MoMeHTa aM[yJrbca

IO Ha OCb



32.Tero Bpatraercr Bonplr Heno4eux<Hgfi

3aBHcrrMocrr4 or BpeMeHr.r t IIo 3aKeHy ,p =

r, a raKxe r{ucno o6oporoe N Ao oqraups

33,Morraenr r4Hepunn roHr(ofo oAHopoAH

KoHeu crepxHs (c esreoloNa),

34.\acnu\a uaccofi m ABHXere{ 3aMeaJre

cKopocrbro i', Vxa:larr Ha pr4ayHKe Hanpa

HMnynbca 16 oruoca'reJrbHo ror{Io4 O, np

I"yi, tu".wur.rarrbHoe iiT, nolno. I-Tv.n

ocb Bp,

n

35,Cvta c KoMnoHeHrawu (3.4. 5) H nurn\", ', -
a) MoMeHT cnnn ,il orHoclrreJr

b) MoAynb uexropa l,ll l;
c) npoeKrlHro Ha ocb z N4oMe

36,BrlaacleHhe MoMeHTa r4Hepurzlr crepx

37,[vr<>rc Bpaulaerc.fi paBHoMepHo c HeK

BpeMer{H F0, Ha uero 4eticrByer MoMeHT c

rpeAclaBneH Ha pr,rcyHr<e. Hapr.rcyilre

HMIIynbca oT BpeMeHn

M

TaK, qTO )TOn efo noBopoTa MeHreTct B
r. -!

n{ tri - ?), rae a>0, b>0, Haftru Moi\,{eHr BpeMeHh

crep)KHr orHocnTenbHo ocH, npoxoAsIrIefi uepe:

tro oKp)DKHocr].{ c rIeHTpoM e ro.rxe O co

EHI,I.'I BCI(TOPOB YTJIOBO?I CKOPOCTH OJ, MOM9HTA

I4Io MoMeHTa laMnynbca Ha oQb z lu, HopualrHoe

vlfl,

Ha K roqKe c KoopAr4Hararrr (4,2,3) M, Hafirn:
HO HaqaJra KoopAr4HaT;

914161 i.Ir.

orHocr4TeJrbHo ocu, npoxoA{ilIefi uepe: efo KoHeu,

yrLroeori cKopocrblo cD. Haqusas c MoMeHra

l, rpacpax epeueHuoft 3aBr,rcr4Mocr?r x:orop oro
K, npaB rlJrbHo orpoKalorqfi fi saelr clrMocrb MoMeHTa



3 8, CQoprraynr.rpoBarb reop eMy [lrefi nepa,

oTHOCTITeJTbHO OCh, npoxoAtxIeI4 qepe3

39.9ro Ha3brBaercr MoMeHToM r4MnyJrbca?

orHocurenbHo rorIKI,r O, a raxNe eto trpoe

40. 3asucuwtocrb r(oopAuHar ABH)r(eHr4r r{

z:0, lsle a,b, kl ttJ - KoHcraHTbI,

a) oilpe4enurL, pa1vrya- Ber{Top }:,

b) :oahrtr ypaBHeHr4e rpaeKroprtr

4 I,Itor,rn oneHTbr cKop ocru

vy:asillcot, vz:O, rAe a u ('o

yfon o, Me)r(Ay t' rz Jlr.

I{ACTI,IIIbI A3ME

- rogcranrrt, H

42.MarepvaJrbHafl ToqKa M Aer4rxercg no

f paQl4l( 3aBr4Cr4MOCT'r{ Trp OeKUr4I4 CK Op OCTpr

flo,Iloxl,tTeJrbHofo HanpaBneHILfl) t:r - npoe

rroJrHoto HanpaBneHVfl Hapuc, 2 HMeer H

pnc. I

43.I{errrp naacc ( nuepunu). Teopeua o 4a

MolexylnpHo-t(rl

Bapuaunt 1

l, 3alucarr ocHoBHoe ypaBHeHr4e

MoJreKyJrrrpHo-KHHerr{qecxofr reopnu.
2. KaKoe cMbrcr (lyur<unu

pacnpe4eneHrr?

brqucJreHLr Q MoMeHTa nHeplJkttl cTep)l(Ht

rIeHTp Macc,

Ka3aTL Ha pr40yHr{e BeKTop MQMeHTa HMnynbca

uHlo Ha ocb z.

ULI OT BpeMeHI4 LIMeeT BL{A X:bSlnot, y:aCOSo)t,

r(opocrb

IIE,I,

i rz ycxopenrc iil 
"urto,qu,;

roTcr co BDeMeHeM no

frrw t',to gy Iu cKop OCTL{

3aKOHaM Vx:aCOS(Dt,

Il"l, ycropenns lJl/l, a raKx(e

pyxHocrr,r co cKopocrsro i,"-. Ha puc, 1[or(a3aH
:r or BpeMeH?r ( r -enr,rHl4r{Hbrir aexrop

\us I Ha 3ro HanpaBneHr.re), lipu 3roM Ber(rop

paenenue a) 4 b)3 c)2 d)l Oreer rorcHurb.

puc>.2

Hr4A rIeHTpa MaCC.

Bonpocrr pefirunr-rcourpo.tro j\b2
qecKaa Teopurr r{AeaJrbHor-0 ra3a

a TepMoAUHaMHKH

Bapuaum 2

l, 9ro Ha3LrBaercr qacroM creneueii
ceo6oAu MexaHil qecKoil cucrenarr?

2, Kaxoe cMblcJr ycnoBklfl llopMr4poBKr4

rpyHxult r paorpeAe,reHrn ?



3. Hanncart c!opi',ryny 0rpeAeneHr.{r
cpeAHero 3HarleHilr uexoropofr BeJrHrt14Hbr

:uar QyHxunilrc pacnpeA eteuun.l(x),
4, Teno nepexoAnr r.r: cocrorsnr I

cocrorHne 3 oanu pa3 nocpeAcrBoM
npouecca 1-2-3, a apyroft pa: I -4-3. B rax
ttpouecce r43MeHeHue rHyrpeHHefr 3Heprn
6olrUe: LUt-z-tuIrkl
fas fiaeartHrrfi,

9, 9erury paBHo rrucro creneueii
ceo6o4u Ar.s MoneKylu CO: c yqeroM
xor e6arel sr{oro /lBHxcer r ur voleryl?

10. B auyx cocyAax npr.r xouHaruoi".l
reMneparype xpaHr.rrcfl no I naonro ra:a. B
rrepBoM cocyAe fa3 cocTor,rT H3 OAHOaTOMH

MOIeKyJr, a BO BTOpOM - r43 ABlxaroMH6rx,
On peAeruro orHoulerrhe B H)TpeHlr l,rx
:Heprnil 3rr4x ra3oB UlUz?

Bonpocur
9lercrpoc

Bapuaum I
1, CQopvylnpoBarb reopervry fa

Arn nexropa E.
2. Hanucaru rpa H[rrHbre ycn oB r4t

HOp\.raJrbHbIx cocTaBnrrrcuI4x Ber(TopoB

HaIIpfl xeHHocTH l4 3J]er(Tphqec Kofo
cMerleHr4s Ha fpaHv rle.uBlx Ar43neKTpr{r(oB

3. B qerv cMbrcJ.l ')Jrer(Tpocrarr.lrrecK

sauHrsr?
4. r{evry paBeH noreHrlr4aJr B ueHrpe

3apt)I(eHHoro Konbtla Qo'/

5, llorran :aplxeuual cQepa

oKp)/xeHa cQepuuecrraMn crorx,r14

Al.r3Jrer(Tpr.rKoe ( cr.r, pacynor)

AUs-t?

3. Brrpn:nrr Bepo.srHocrb qepe3

rf ynxqr,rrc pa cnpeAer eHr4r,

4. Teno nepexoAt4r Hs cocrosH14R I e

cocrorHr4e 3 oAurr pa3 ttocpeAcrBoM npo[ecca
1-2-3, a apyrofi paz 1-4-3, B raxon npouecce
r{3x,reHeHr4e uuyrpeHueft }Heprvh 6ontue: A Ur_

z-t I4Jrw L Urq-t? las nnealtntti,

9. Ilptt KaKr4x ycnoBwxx (to p r.t T) ra't
MO>KHO Ctll4TaTb UAealUHt lU?

I 0. B anyx cocyAax npn xovuarHoi
TeMrIeparype xpaHhrcr no I r,rolro ra:a. B
rrepBor,r cocyAe fa3 cocToHT a3 o.{HoaToMHL,rx

MOneKyJI, a Bo BTOpOM - r43 TpeXaTOMHbIX,

Oupegeruru orHorrreHae MorrrpHbrx
TelnoeMKocrefi :rux ra3oB ftpll nocrorHFtoM
o6t err,re?

pe fi rr.rH r-xonrpo,r rc J\ir3

I{t(a H flocroqttuufr rorc

Bapuaunt 2
l, C(roprrayllrpoBarb reopeMy

faycca an" 
".nropa 

D ,

2. Hanucau, fpaHhrrHr,re y alroB:afl Anl

TaHreHIlt4anbHbtx cocTaBnrto[u4x BeKTopoB
I
nn lJr HA fpaHr4Ue pa3Aela AByx Ar43ner(TpnKoB

3. Hanncart BbrpaxeHHfl AJrr IrJrorHocrr4
)H eplnv 3J1 et(Tpt{Lrecl(of o fl OJI'I.

4. t{enry paBHa Ha[pfl)r{eHHocrb B ueHrpe
3aptx(eHHoro rcon;qa Eu?

5. llolar 3aptr)r(eHHar cQepa onpyxceHa

cQ epuvecxlrMr4 cJr orNtr A?r3Jrer(T'pr4Kou ( cu.
pr4cyHOK)

ET



7.

8.

9.

$opue,

flocrpoarr 3aBacHMocrb

Harrprr(eHHocrr.r or pawryca E(r).

6, (Drupr.recxaft cN4arc.r

tlpoHl.UaeMoclu cpeAbr

r{ro ranoe oneKrpoABuxyrqar
C$opl,rynrzposart 1-fi ganou Kra

3anncarr 3aKoH OMa e lorca-ntHofi

I 0, Cym KJraccr4qecKofi slenrpoHHofi
TeopHH SJTeKTpOnpoBoAHMOQTH MeT€UrJrOB.

1 1. Paccqurarb rlrrpKyJr.r{rlr4}o BeKTopa
g
.& no sanruryroMy KoHrpy ABCDA u
cAenaTb BbrBoAbI o [IoTeHIIHaAbHOCTT4 IIOJIT

12. llo Hgsec'rHofi 3aBHcHMocrH

IloreFrr{H€ura rp(r) nocrpourb KasecrBeHHo

3aBucuMocrb MoAyn.rr Harrps)KeHH oc.ru E(r).

Bapuaum I

l. Pacrcprrru noHtrTr4e. MarHHrHa.q
I4HAyKrJ]ldfl, ee currcl.

A

D
trt-^

2. C$oprvryntpoBaHrb 3aKoH

ToKa,4Jrfl eercropa B.

flocrpozrt 3aBrzcHMocrs noleHuuala or
paAnyca q(/),

6. @asHqecrcafi ctrlrcn BeKTopa
['

noJIspu3oBaHsocru P .

7, r{ro raKoe HarrpsrxeHne?

8, CQopnaynupoBarb 2-i4 saKoH KupxroSa,
9. 3anzcars 3aKoFr lxoynr-Jlenqa e

loxaruHofi Qopvre.
10. B qdrr,r cocroHr HeAocraroqHocrb

ruIaccur{ecKoft slerrpouuoft reopnu
SJIeKTpOnpoBoAtrMocTH Meraaroa?

I l, Paccqnrarb uapKynrrurrrc BeKropu E no
3aMKHyroMy KoHrpy ABCDA H cAeJrarb BbrBoAbr

o IIOTeHIIHaIIbHOCTI,I IIOJl.s.

12. IIo t4geecruofi 3aBucaMocru Mopy ns,

HarpDKeHHocru E(r) rocrpoHTl K aqecrBeHHo

3aBHcHMocrb rroreHrluana q0).

E

Bonpocsr
Cervrecrp 3

pefirnHr-noHrpo.rlrc J\b I
Marnurnoe uole 3JreKTpOMaf H UTH as HHAyKTIHq

Bapuaum2
CQopuynupoBamb:

1. 3anon Buo vt Caeapa, ero
CMbICJI.

2. 3arcon noJrHofo roKa AJrt

Qnsnvecrufi

u"ntopu #.



F,,
(civt

3. C(loprr.rynHpoBaHrb rpaHHqHbre

YCJIOBH' AIIS TAHf CHUHAJIbHbIX

cocraBnrrour,X BeKropoB B " Ft .

4, Heruy paBeH MarHHrHrrft uonesr
Br4rKa c roKoM I? Ttyaa oH HarrpaBneH

pr,rcyHox)?

5, B .JeNa 3at(nrcrtaercr rBJreH14e

sJreKTpoMaf Hwruoit trHIyKunu, qeMy paBH
3[C? Cdl opMyJrr4poBarb rpaBr{Jro Jlenqa,

6. flpoeo4r ular [epeMbr r{Ka ABh)r(erc

BAonb npoBoArueil paMKH co ct{opocrbro

B MarHr,rrHoM nona F. vxa:a*
rJan paBJreH14e Lil rAyKuxoHt{or0 ToK4.

7 . flau rpaQnx r43MeHeHH-rr

MAIHKTHOIO IIOTOI(A OT BDEMEH}T.

'pq60nq c

3. lpauuvHtle ycJroBnrr Arrr HopMalrbHbrx

cooraBrrtronrhxBerropoB E 
^ 

A

4,l{err.ry paneH op6r.rrarLrnutfi traruurHurfi
MoMeHT 1r, :lerrpola c 3apflAow e u

cxopocmrc d ?

Vrca:aru efo HanpaBneHze (crvr. pr.rc,).

5. fl,sneHne gaMor,lHAyKur4l4 14

B3ar,rMor4Hlyrqun, nx 3{C,

6, llpoao4a rqa[ [epeMLr qxa ABx{ercr BAoJ]b

rponoalurefi paMKr4 co cKopocrbro U e

MarHHrHoM none F , vxa:aru Ha[paBJ]eHr4e
rrHIyKrIlroHHofo roKa.

7, laa rpaclnr a3Nrer{eFrHr{ MafHl4rHoro
[oToKa oT BpeMeHLI.



Itarc uslaeusercfl BeJrr,rqaHa 3nC
gneKTpoMafuurHoft lrHAyKUaH co BpeMe

llocrpoum rpa$arc e(t),
8. llprtroyrollHrrfi flpoBoJrolrHbr

BHTOK J]E)KhT I] IIJ]OCKOCTH C NJIHHHbIM

rrpflMr,rM [poBoAoM, no KoropoMy rrpore
ror L

Bnror rsnyr BrrpaBo, floxa:arr
HarrpaBneHH.rr ToKa, I.{HAyLItrpoBaHHoro B

Barrr:e, v cLrJt,4eficrayroultrx Ha ero JreB

npaElyro cropoHbr
9. Hevry paBHa qupKyrqrlrzt

p
Ha[psxeHHocru H no 3aMKHyroMy
rourypy? Ha pacyHrce rroKa3aHbr: I - rorcn
npoEroAr.rMocru, i -- MoneKyJrrpHbre roKH.

lbumyp

I 0, Ilprzpoaa Qepporr,rarHerr,r3Ma.

,Bapuaum I

1, Hro Hzl3brBaercf, $asofi
rapMoHuqecrcoro rcone6asas?

2. Kaxosa pa3Hocrb Sas asyx
MasrHrrKoB (nroporo orHocr4TeJrbHo rrepBo
(crvr. pncyuorc)?

Rpaituee nonollcHue

llocrpoars rpaSar 3aBacrzMocra 3[C
3Jre KrpoM af Hnrso fi u H ny KrJuvr or BpeMe Hr,r ei(/).

8, flp.rrvroyroltstrfi npoBoJrorrHbtfi aurorc
JIE)KHT B TIJTOCKOCTI'I C AJII,IHHbIM TTPflMbIM

rrpoBoAoM, rro KorolloMy nporenaer ror I.

Burorc TqHyr BnpaBo. florcasars
HanpaBneHl4rr ToKa, r4HAyrIHpOBaHHOrO B BHTKe,

vr cr4!r,4eficrnyroulrax Ha ero neByro u flpaBy]o
cTopoHbr.

9. r{ervry paBHa ur4pKynsqhr BeKropa
v aru arHofi vHIy Kr\r4u no 3aMKHyro r\iry Ko HTypy
l9

I 0. llplrpoga AHaMafHerH3Ma.

Bonpocu peErunr-xourpo.nroJ\b 2

Mexasu ne xo.nedannq H BorHbl
Bapuaum2

1. r{ro Hzl3brBaercs Alranoil BoJrHbr.

BOJIHOBbIM qUCIOU?

2, KaKosa pa3Hocrb Sas lsyx MatrrHrrKoB
(Bropofo orHocureJrbuo nepaoro) (cv, przcynon)?

,to



3. Toqr<a yqacrByer B AByx B3ar,rMHo

rlepneHAzKyr.spHbrx xole6anu.sx. Kaxas
rlrarypa JIuccu<y y(x) lolyvaercfl, eeJtvr

2cosnt,

4cos (nt + rE l2).

4, Croxure rpaQuuecxu 4ea
fapMoHr,rqecKHX oAHHaKoBo HanpaBJl

KOJIEI]AHIIS PABHbIX. NEPT4OAOB, HO CMEqEH

no Qa:e orHocnreJrbHo Apyr ApyraHafi,
aMrrnr,rryAbr coorHocsrcg xarc 3 : l. Ey.qer

role(5aHue rapMoHuqecnralr? 9euy paBHa
r{acroTa cJro)KHoro role6altus?

5. r{auo HarrpaBJreHr4e cMerrleHut
qacrrrrl. KyAa Anzrxercq BorHa (ueno,
nrpano)?

6. Hanucam,aaS$epeHquaJrbHoe
ypaBHeHr4e 3aryxarorrlux nole6asufi u ero
peueHr,re. Kaxos cME rcJr rcoe$$nuueHra
3aryxaHlzs,, 4o6porHocrn?

7. flano ypaBHeHr,re BoJrHbr

Y: A . sin2x(tlT-xll"), r4e A, T, L -
noJIo)KHTeJIbHbIe BeJIHT{HHbI, KOTOpbIe

onucrbrBarcT Bonrry, {erury panua cKopocrb
SOIHI"I?

8. r{ro raKoe Qa:onar cKopocrb,
fpyrrrloBas cKopocTb soIH?

9. r{ro Hzt3blBaercs uurepQepeuquelr
eorH'?

1 0. llepzog rcore6auufi rpy)KuHHofo
Marrl{r{Ka paBeH T, Maccy MasrHHKa

yBerl{rrr4rr.{ y 4 pasa. Kax hgr,reHnrc.fi

none6aurlft?

lv
Ix

1. 3nerrpoMarHr.rrHas
npenoMneHus. A6colrorssrfi
orpaxeur.re. Cneroeo4rr.

npupola c

I,I OTHOCI,ITCJI

2. KorepenrHocrb r{ MoHoxpoMarLrq

Bpelvrx )4 4wrna Kof e peHTHocrr.r.

Boupocr,r

3. Toqrca yqacrByer B AByx B3auMHo

reprreHAHKynrpHbrx Kore6aHuqx. Kaxag $rarypa
Jluccax<y y(x) [oryr,raercfl, eerr

- 2costtt ,

= 4cos(n/ + n).

4. Cloxure rpa$nvecrcz 4na
fapMoHHqecKHX OAHHaKOBO HarrpaBJreHHbrX

nole6aHur, y Koropbrx r{acrorbl coorHocrrcr KaK

I : 3, a aMnJIHTyAbr r<arc2 : 1. By.uer na
xole6anue rapMoHr4r{ecrcnu? 9err.ly paBHa

r{acrora cnoxHoro rcole6arms?

5, .{aHo HanpaBJreHHe cMerrleHafl qacrrar{,

KyAa Anmrerct BoJIHa (ueno, nnpano)

/\,/^\
6. Hanncarr BoJrHoBoe ypaBHeHr4e.

lloscuuru ero cMbrcJr

7. CrvreuleHne r{acrHr{ apeAbr s nrocKoft
6eryruefi snyxoaofi BoJrHe Bbrpa:Kaercrr

coo'rHorrreHueru ( : \*. cos(at - w). Hainu
cKopocrb cMerrleHus r{acrr4rl e eroft BoJrHe.

8. Karc o6pasyercl croflr{atr sorHa?
Onacarr ed xaparcrepsrre oco6euHocrr4.

Hanucars ypaBHeHue croqqefr BoJrHbr.

9. Karc o6pa:yrorcr 6ueHqq?

1 0. r{'ro Ha3brBaercf, MexaHHr{ecKHM

pe3oHaHcoM, pe3oHaHcHofi qacrorofi ?

pefiruur-nourpo.rrro J\! 3

flpzuqun frcfireuca. 3axourr orpalKeHkrfl Lr

sIfi norcagarenu npenoMJreHr.rs. floruroe BHyrpeHHee

(
lv
l,

Tb cBeroBbIX BorrH. Bpervreuu6r KofepeHTHocrb.



3. OurrlecKat AnI{Ha rlyrlr. Onrz
KapTr,Ilrbr or ABlx KofepeHTHbx LICTOTTHII

4. llonocu pannofi TonIrII4HbI I,I

5. llpocrpaHorBeHHaf

6. llpuuquu fiofiresca
pacrpocrpaHeHl{e cBera.,{u(fparcqux O

7. [u$paxqux Opayuro(fepa or

8. [uftparqrar @payHro$epa na o

9. flonsrue o rororpaQuu.

1 0. Ecrecreennrrft r{ rrontpI43oBaHH

npenoMneHzu. 3arcon Eprocrepa.

11. flompzsaqufl. upu 4noftuou
nyqu. Onrz.recKas ocb Kpr4craJrna.

12. 3aryytmela.rrfl. B eJre

ALrcnepcraI,r. MeroA sr ua6nrorenra s. rr4cne

1 3. 3ner<rpoHHa.rr reopr4r Ar4crrepcr4

14. llornoruenure cBera. Ueerarer

BOIIPOCbI I4 TEMbI

1. B qeN{ pa3rprqrle Me)KAy

otc.rdta?
21. CQopuynupyftre npuHrlrrr
3;. CQopuylzpyftre reopeMy

rIr,rJr14rrApa.

4. C$opnaynzpyfire 3aKoHbr

rrpocTpaHcTBa vr BpeMeHr,r cBfl3aHbr c

5i. B .rdNa 3aKJrroqaerc.fl rrpr4HUrr[

6. B .rOM pa3rurrr4e MoJreKyJr{p

l'. 3auuurr4Te ypaBHesue Ban-
peaJlbHofo fa3a o'r r,r4eamnoro?

[i. r{ro raKoe rroBepxHocrHoe

tl. Oasosrre paBHoBecrllr u
paBHoBecr4{ 0a3.

1 0. Izlcnapenpre 14

I1. VpanneHue

co cro,rHl,r.fl ). Tp ofi uax

pa3Hocrb xoAa. Pac.Ier vrrrep(f epeuquosuofi

HAKJIOHA.

r. P aguy c KorepeHTHocrI,I.

eJrfl. MeroA 3oH (Dpenenr. flpalrlolnuefrHoe

rra KpyrnoM oTBepcrlll4 v [prcKe.

KoHeqHo Arauuoft npruofi ueJrlr.

puofi 4ra(pparrlzonnofi penrrerKe.

ceer. flor.f,plr3aurlf, rrprr orpaxeHvtu rr

raz. O6rrr<noseHHrrfi v neo6rrrnonennruZ

3arluoHr{bre lprtMbr. 3aron Marnoca.

Teoprrpr Mar<ceerra. Floprraa-urmas. v arroMaJrbHafl

t4.

cBeTa.

KOHAeHCarIr4f,.

Knauefipona-
TOqKa.

cIIeKTp [OrnoqeHr4_s.

CAMO CTO.fl TEJTbHOfr pAnOTbr (CPC)

2 celrecrp

turbHblMr4 I{ HeHHeprIrIurJrbHbrMI4 crIcTeMaMI4

r4TeJrbHocru f anures,.

refiHepa. Brr.rprcrzre MoMeHT LrneprJurv 4vrcna,

coxpaHoHlrr B MexaHr,irKe. Karvre csoficrsa
MU SAKOHAN4I4?

oc[TeJrbHocru Sfiururefiua?
KlrHeTr4qecKoro I,I TepMoAr4HaMLIqecKoro uero4a?

OTJII4qLIEBaamca AJrfl peaJrbHoro ra3a. B .r0M

ne xn.urocrn?
e ilepexoAbr. @agrr BerrlecrBa. Y<lrosprfl

HI4e V Kpr4CTaJIJIr43ArJLr_t; .

Jlay3r4yoa. Qasosa.f, Ar,rarpaMMa (4r,rarpavrnra



12. 3reuenru $nauvecnofi
HepanuonecHbre cr4creMbr. Bperr,rr

13. -fsreuur repeHoca. [u$Sys
Koe$rluqueur rerrJrorpoBoAHocrr{.

B.rI3KoorrL nuuanata.re cKafl Lr KrlHeMarlz

14. llepevr4cJrrare Br4Abr 4eQopv
tlro 

.f, Br-f, ercx rvrepofi 4eSopvraqufi ?

15. rlro raKoe rroJrprrponHrrfi upo

16. B .rer4 cocror4T crarucrprqec
14. Karze MareMarr4qecKr4e orr

BeKTolpHbrx nolefi n Qrasrzre?
15. llepeuuclzre xapaKrepll

orrpeAeJreHr{e.

16. Karcve rroJr{ Ha3brBaror rrore
SHepreTr4qecKr4Mr4 xapaKTepr,rcTlrKaMr4

17 . Kaxue BerrlecrBa Ha3brBaror

18. lafire orr4caHr4e rpaHuq
pa3AeJra ([poBoABrr4K-B aKyyM)), (crpo

1. Sleuenrrr $rasHuecrcofi sne
gMkrccrrr. Pa6o:ra BbrxoAa gJreKTpoHoB r{3

2, 3nerrprzuecruft ror B ra3e,

LroHr.r3irqrrr{. floreultzan uoHzsauru. V
3. HecalrocroflTeJrbHbrft ra"sontrft

aMrreprrafl xapaKTepr4cTr4Ka m3oBoro pa3

4, flnasN{a. llonsrue o nnagrrle. Cn
a ee upurueHeHue. Brrcororerr.rleparyp

5, flnzNeuue sapxxeuuofi
Xonna. Vcxopztell?r 3aprxeHHbrx qacru

6, Tprnu MarHerr4Kon. To.rxa Kroorz.

7, [u$SepeHrlrrurrrbHoe ypaBHe

flepewcnrare xaparcrep vrcr:lrKLr rapMo
8, Cnoxesne oAlrHaKoBo HarrpaBJreH

BeKToptHofi AI,IaIp aMMEI.

9,, Eraeuus. CnoNeuae B3ar4MHo

r<one6erszfi . (Dnrypu JluccaNy.
10. Cuercrp xone6anzft. llonsrre o

I 1. 3anzurzre BonuoBoe ypaBHeHr.re

112. B q€u 3aKrroqaerc{ rrDlrH

rrpr,rMenr,rMocrpr? .{aftre olpeAeJreHr.re

113. 3Q$err .{ounepa Arrf, 3ByKoBbx
1,1. 3anuurzre 4z$(pepeHrlLranbHoe

ero perrreHue. PesorraHc y xone6arenrn KOHrype.

Herr4Kr4. lloH.srze o Quozvecr<ofi Kr,rHerr4Ke.

KCaUr4r4.

. KoeQ$urlr4eHr 4raS$y:rau. TeunoupoBoAHocrb.

r3Kocrr (nuyrpennee rperrr4e). Koe$Qnqnen'r
B.f,3KOCTb.

ft rndp4ux ren. CQopvyrrzpyfire 3aKoH fyra.

?

TOJTKOBaHIIe BTOpOIO HArrailA TepMOAI4HaMI,IKI{?

?rcnoJrb3yrcT rrpr4 ofr?rcaHr,rr4 cKtLJrrpHbIX Ir

gJreKTpOCTaTr4qeCKOrO froJr.rr v I.aLrTe I4M

Ilr4iulbHbrMra? Kar<oea cBr3b Me)KAy czJroBbrMtr rr
I4JTOBOTO nOnq?

fHeTosJIeKTpranal:r,?

ycronraft AJU gJreKTpr4qecKoro [oJrf, Ha lpaHr4rle
AHr4K-Ar,rsJreKTpr4 K), (Ar{3JreK.Tpr4K-At4sJreKTpr4K>.

3 ceuecrp

xz. 3nexrprE.recrr4ft cloft n BaKyyMe. 3nerrpoHuzur
ETAJIJIA.

B SJreKTpI{qecKoM t4

flpoqeccrr r{oHr43arlr4rl Lr perou6uuaquu. pa6ora

rIoHr{3aIIIU.

Carlocrosrensnrrft ragoerrft pa3prA. Bolrr-
Bn4u pa3p{AoB.

br co3.4aHplr nJIa3MbI. HugnoreuueparypHair rrna3Mzr

MarHr4:tHoM noJrf,x. 3Q$erct

TIJIA3MA,

rr. Kprznar HaMarHLIr{I{ Barrnfl,.

rapMoHr,rqecKr,rx none6anvft u ero peilreHr{e.
x xone6aHzft.

rx (cr<anapnrrx) rapnroHr,rqecKr.rx nole6auzfi . Merol

[eprreHAr4KyJrflpHbrx (ner<roprrrx) rapMoHr{qecKr.rx

uz (Dypre.

efo perreHr,re.

Ir cyleplo3r{rlr{r4 BoJrH vr r{aKoBa rpaHr4rla erO
r,r rpyrrrroBoft cr<opocrra.

. Vnrrpa- u uu(fpa:nynra.
ue role6anufi n none6arenrHorvr KoHType r4



1 5. 3$Sexr,n[onrepa 4nr
16. CeerosoArr. feorraerpl,IqecKa-f,

Onrncrecxue r4HcrpyMeHTbI.

17. Muoronyuena.r unrep(fepen
I4nrep(f epoMerpbl.

18. Mero,q son @peuena. Cnzpalr
19. Pasperuaroqa.f, cnoco6uocru o

2 0. Ilonapu3arJvrs. cBera. Ecrecree
2I. flottxpu3arJvrs. cBera rlplz

npra 4nofinoM nyqelpeJIoMJIeHLIrI. O6rm
22. Onruqecras ocb Kpr,rcran

flonxprzsaroprr v aHiurr.r3aropbr.

IIJIACTIIHKII,

23. Llcryccrneunax o[TrrqecKarr

3$Qerr (Dapa4er.

24. [ucnepcux cBera. 3arpy
Hopururrnax rr aHoMaJrb lnas. ilr4cnep cvv,

25. flpnsrvr arwuecrcufi. u gu

2 6. Sner<rponr{a-f, Ar.rclepcra{ cBera.

27. flornorqerlkre cBera. 3aron By

IIPI,IMEPHbIE

1. Ousuxa - HayKa rro3HaHr{t

2. llpocrpancrBo rr BpeMr B

3. 9epnrre Abrpbr so Bcerenuoft.
4. Yqenue .K.3. I-{rzonKoBcKoro.

5. MoAenzpoBaHr.re rpouecca
pa3JII'I':IHbIX CpeAaX.

6. KuueruKa r,r repMop;v:r^aM:a:rra

7. llopr4on ra 6ecuop{AoK B M

8" 3rcnepuMenTaJrbHbre

cBepHr[r3Kr{x qacTolr.

9. Illaponan MoirHlrs u ed upupo
10. Maruzrnoe rroJre 3euru.
11, Moffrvs u ed upupo4a.
12. Srer<rpz*recrBo B xprBbrx

13. Srer<rpnuecrBo B arrvrocSepe.

| 4. Jlasepuo-uHAyrlrpoBaHHbre

15. @r,rgIa.recrze Mero.rlbr

16. llpzruenenue ynbrpa3ByKa B

Cnzcor Moxer 6rrrr sHa.{LrreJrbH

IIpeloAaBaTeJreM.

pacrrr4peH. Teuy pe$epara cTyAeHTbr corJracyroT c

brx BoJrH. Ilkana gneKTpoMarHkITHbx BoJIH.

KaK rrpeAenurrrfi cnyrafi soruosoft orITI{KtI.

vs.. Cnoco6u [onfreHprs KorepeHTHbx nyreft.

qecKrrx rrHcrpyMenron. llonsrkle o roJlorpa$uu.
ufi u nonxpprgosauurrft cser. C'reneHb rroJIflpLI3aIII{I{.

r4kr Lr orpuner,prv. 3aron Bprocrepa. llou.ap.asaqur

seHurrfi H neo6rrrnoseHHrrfi nyq[.
llorxpou4rr v rroJrrpr43arl[oHHbre rrprr3Mb.r.

Maruoca. llonynoruonrre Lr qerBeprbBoJrHoBbre

rr3orporrlrf,. Onrzqecra"fl aKTrrBHocrb BerrlecrBa.

r4s. B gJreKTporvrarunruofi Teopuz Max0senna.

Abr HaonroAeHr4fl AprcnepcuH.
Irbre crreKTpbr.

I{nera reJr r.r crreKTpbr rrofJrorrlenr.rrr.

PEOEPATI,IBHbIX PABIOT

[pocTpaHeHlrs yAapHor4 Bo.rrHbr rrpu B3pbrBax B

f I,rqecKr4x llpoqeccoB.
ooJlbrrrrD( MoJIeKyJI.

SneKTpoMaf HI,ITHOf O nols 3erulu s o6nacrz

AMVqECKKIE BOJIHbI.

LI 3eMnflTpeceHr'rfi.

HVI.



Bonpocr,r rrpoMe)r(yroqnofi

Boupocrr n

l, MexauuqecKoe .uBr4)KeHr4e KaK rI

orcr{era. llprzuqun orHocr,rreJrrsocru f an

2. MarepuatrbFrtur rosKa (qacruqa).
Jlnneftuas cKopocrb u nunefinoe ycKopeH

3. Taurenq[aJrbHoe r.r HopManbHoe

KI,IHEMATLII{ECKIZMI,I B EJII4qIHAMLI.

4. llepnufi 3aKoH Hrrorona u uo
Hrroroua n IIoHf,Tr,Ie cI4JrbI, Maccbl I,r I{Mny
u IIpeAelJIbI ero npr,rMeHlzMocTr,r.

5. Heunepur4anbHbre crrcreMbr orc
ycKoperrr4e. Cultr r{Heprlrrr4.

6. Cuca.etv,a MareppranbHbrx rorrer.
ueHrpa r4Heprlun.

7. floustue a6conroruo rBep.4oro

8. Ieopeir,ra llh'efiHepa.

9r, Mouenr cr4Jrbr. Moruenr lrMrryn
BparrlaTeJrbHoro ABr.rxeHr4{ TBepAOTO TeJra

10, fupocr<onzqecxuft e$Sercr. C

1 1. 3axoH coxpaHeHr{r r.rMrryJrbca r,r

12" 3arcoH coxpaHeHr{fl MoMeHTa r4M

13. Pa6ora r4 oHeprri.f, B MexaHr4Ke.

14. llourrze crlJroBofo nors. Csxsr

1 5. 3ar<on coxpaHeHr4r MexaHrzrrecnofi

1 6. KoucepBarr4BHbre r{ HeKoHcepBarr4

CIdCTEMbI.

17, 3ala'av MexaHr4Kr.r xrzArocrefi u

18. VpanneurEe 3finepa.

I 9. YpanueHr4e Hepa3puenocru. Ypan

20. Cr,rcrenaa yp aBHeHrzfi rasoAuHa\rz

enue Eepuynlz.

qurl IIo rrTofaM ocBoeHrlg ltucqIIrrJrI{HLI
y rno ceMecrpy j\b 2

Mexaunxa

i,nnas. $opnaa p.Br4)KeHus. Mar epw. Cucreua
. flpeo6pasoBaHr4s I atmtes.. Pa4uyc-nemop.

pux, P agnyc KpzBrzsHbr rpaeKropr4rr.
llo cryuareJrbHoe lBr4xeHr{e rBepAoro rena,

opeHr4{. Cn.sgr Me}KAy ruaueftusnrlr4 Lr yrnoBbrMr4

llHeprllranbnofi cncrgubr orcqera. Bropot 3aKoH

rca. YpanneHr4e ABr4xeHr.r.rr. Tperzft 3aKoH Hrrcrroua

A6colmubre v orHocl,rreJrbHbre cKoDocrr4 rd

I4Heprlrul (uenrp rvracc), Teopeua o ABr{)KeHr4rz

Moueur r4Heprlr4r4 TeJra,

YpanneHrze MoMeHroB. Vpanueuue
I,ITEJIbHO HEIIO,4BII)I(HOI,I OCI,I.

ble ocI,I.

ft saKoH Hrrorona.

KAHETI,IqE CKA"g I{ IIOTEHIIPIAJIbHAfl,.

rloreHrluaJrbuofi euepru efi w cuttoit .

eHeprI,II,I.

ble cI4JrbI. KoH c epn ar HBHafl, u p.LrccvrrartrBHafl



2 l . Ilnpxynqur4.rr cKopocrn. floreuq
Xycoscxoro,

2,2, navunaputril n ryp6yneHrnrrfi

2.3, T eqeuue es:xoil lxngr<ocru, (top

2!,4, llpusuvrn orHocarelrsocrn 3ilu
nocro[HcrBa cKopocrlr csera. flpe

2 5. IIopeHueBo coKparrleHr4e,qnr4Hbr

26. Petnvrvwcrcxnil nrunylrc, B:au

27. Cron<uoBeHrze H paailar, qacrflu,

28. CoornoueHr4e Me)KAy nornofi gH

II. Ocuosur MoJreKyJrrl

L lloHqrrae r4reanbFroro rasa. Molex
Maxpocrconu LlecKhe napaMerp br cr,lcreMbr,

2, BHyrpenHrfl 3Heprils LrAeaJrbHOro

paBHopacnpeAeneH14r 3HeprHlr.

3. flaeneHrze ra3a c ror{r(z 3peHprq M

ypaBHeHrze MoneKynrpHo- KuHerr4rt ecrofr

4. VpanHenr,re cocrorrHtrfl I,rAean6Hor

5. nuqaMr'recKlre vr crarr4crr4
HccneAoBaHr{s cllcreMbl. Ilonsrne o 6yH

6. @a:oeoe npocrpaHcreo, @a3oea.q

ycpeArreH14e.

7. Pacnpe4ereHr4e Maxceerra, C

8. Eapoverpl,rqocKaf, Qopl,ryla. Pac

9. Pacnpe4erreHr4e Maxcserra -
I0. Ypaenesne Bau-Aep-Baartca, 14

I L Meracra6urrHoe cocro.ssue. Kon

12, BHyrpeHHnl 3Heprntr pearr,Hofo

13, 3SQerr lx<oynr - Tonacoua, C

1,4, XaparcrepLrcrr4r(a xhAr(oro cocrot

1 5, flonepxHocrHoe sars,>xenve, Cuil
Qopuy,la Jlanlaca. Cnraqueaurde 14 Kanrrnn

bHoe 14 BtrxpeBoe ABr4)r(eHr4.{. Teopenaa

)I(I,IMbI TEIIEHI{'.

yla flyasefilx,

fina. Ponr cxopocrr,r cBera. flocrynar
sus JIopeuqa,

3aMeAJIeHHe B peMeHr,t.

ocBfl3b x,raccF,r 14 3HepftrH,

edexr rtacc. 3Heofr4r cBr3r.r.

veh. vt r.{MnyJrbcoM rIacrr4rIbt,

Hofi Qurumr u repMoAHHaMllmtl

JrtrpH o- Kr{H eTUr,r ec Koe ron KoB aHI4 e TeMnepaTypbr.

asa, qncro cleneuefi ceo6oarr, 3aroH

eKyJrf,pHo-r(uHerr4qecKoii reo;suvt. OcHoeHoe
n.

rasa (ypanueune I{laneripona - MeH4eleeea),

3 aKoH oMep H ocrr,r B S nsn re, Crarucruqecrcuii rr,te'ro4

a pacnpeAeIreHr4fl,

vxa, $a:oea s, s'teit xa. CratuctuqecKoe

UE CI(OPOCTh MOIEKVJI,

egne Eolr,uvaua,

MAHA.

pMbr peanbHrrrx ra3oB,

qecKoe cocTosHr.{e.

xeHlre fa3oB Lr [onrreH]re Hu3K].rx reMfrepaTyp.

ns. Blwxuvfi noprAor,

, Bo3Hr4Kaloulhe Ha xpzeoi noBepxHocrt{ xg,rAKocrt{.

pHbre rBIeHr4q,



1 (i. Kpucrarurr4rrecKafl perrrerKa,

rBepAbrx rel. 3aron fyxa.

1?'. Oasrl BerqecrBa, Llcnapeuwe u
llr4arpaN{Ma.

lE, llousrue cloJrKHoBeszs. Yn

1 9. llprzqenbHoe paccrosHr{e.

cso6oAuoro npo6era.

24. flsrcHue repeHoca - guS$yzun

2I. flsreuue nepeHoca - TerrJrorr

22. flsrouue nepeHoca - Br3Kocrb.

23 . Ouroeubre repMoAr4HaMrzrrecKr,re

VpanHeuze nepBoro Ha-rrura repMoAr.rHaMr4

2 4 . 3 aeucuMo c'rb ren Jro eMKo crr,r

coBeprxaeMarr ra3oM npr{ r{3onpoqeccax.

25, Atua6 am.recxnfi npoqecc.

26. O6pnnMbre r{ ueo6paruvrbre npo

27.1-\ut<tr Kapuo u ero KIII Anr r.rAe

28. llpnnqun Aeftcrszs relJroBofo

29, 3urponug. 3aron Bo3pacraHr.rs

3 0. Crarracrz.recKrzfi nec (reprvro4u

TOJTKOBA"HVe BTOpOfO Har{aJra TepMoAr.rHaM

1. 3aron Kynona. HanpxNeuHocrb
oneKTpocrarr.rqecKoro rroJrfl . llprzuqnn cyn

2. Iloror Hanpfl)KeHHocru. Teoperr,ra

3. llprzlaeneHr.re reoDeusr favcca

4, P a6 ora clrn 3JreKTpocrarrzsecKoro

3JreKTpO cTaTr,rqecKoro noJlg.

5. florenquan. PasHocrb rroreHrlrzan

sJreKTpOOTaT[qeCKOf O rroJr.rr.

6. Ceo6o,4Hbre r.r cBssaHHbre 3ap.rr4br

9neKTpo.FrHafl V OpLreHTaUr4OHHair IIOnt
Tunu AlzgJrexTpraros. IrIoHHaq.

Boupocu r
S.uexrplr

uuft ropl4or<. Vnpyral u rrJracrr4secrar 4e$opMarlufl

Hcarlur. IlrasreHra e 14 Kpr4 crann u3a\zrfl.. O as o e as

II Heylpyfoe cToJrKHoB elJr4fl.

LIBHoe cerleHlre paceeflHufl. Cpe4nrr Anr4Ha

oHgrl4{ : BHyrp eHH.f,g gHepf kr.rr, pa6 ora, Terlnora"

bHofo ra3a or Br,rAa npoqecca. Pa6ora,

. Kpyroeofi rpoqecc (Uuxt;.

bHoro fa3a.

f ATEJIfl IZ XOJIO,4I,IJIbHOII MAIIII{HbI.

1414,

vr{ecKas Bepo{THocm). Crarzcrrzr{ecKoe

MeHy rro ceMecrpy J\! 3

ECTBO IT MAIHETH3M

qecKofo rroJrr. .llonsrue
pno3vIIr4Lr greKTpr4qecxux uolefi ,

ay cca An.f, SJreKTpocTaTr4qecKof o rroJUr B BaKyyMe.

pacqera nolefi.

om. [rapxy nilJufl. HanpsxeHHocru

Csssr MelKAy rroreHrlr4aJroM r{ Harrp{xeHHo crbro



7, llotrxpuzoBaHuocrb. lve tgrtpu
or reMnepaTypbr,

8, Teopervra faycca Anr sneKrparrec
cMeuIeHae. luolerrpuqecKar npoHr4rlaeM

Alr?neKrpHKe,

9, fpaHu,rubre ycJroBr,rs AJrr 3neKrp

AI43neKTpr4r( ",

10, Pacnpe4eJreHr.re 3apflAoB B npoBo
rlpoBo,{H?tr(a, Slexrpograrrzr{ecKas 3a

I 1, 3lexrpoeMKocrb yeAr4HeHHoro n

I2, SHeprar 3apflxeHHbrx yenr4ueHH

KoHAer{caropa, 3nepru.[ 3J]eKTp14rrecKof o

IIOIII.

I 3. Xaparrepr,rcrr4Kt.r 3rerflpr4r{ecKor
froreH qr'r aJroB, 3JreKTp oAB r4xyulas ckr Ira, Ha

1,1. Klaccuqecr(ar 3JreKrDoHHat

HenocT'aTOqHOCTL.

llj. Brrsol 3aKoHoB Onaa ri flxcoyn_a -
| 6. Vlonnzarlr4r MoreryJr r,r aroMoB,

r.{oHI43aUr4fl.

1 /, Hecanrocro.srcJrbHbtit vr cavt

l[], flonsrae o nJra3Me. Cnoco6rr

,{e6aen crn fr, paluyc 3r(paHhpoBauu.q. llra:l

I 9. HnsxoreMneparypHar rrJTa3Ma r,l

20. BrrcororeMneparypHa.s nra3Ma.
'f epMorAepH of o cr,rHre3a.

2l. 3axos Aunepa. Maruuruaa uu4y
nolr, flpn n rlu rt cyn ep n o3r4r]ktr,t MarHurH brx

22, MarurrHoe floJre n psnaoluuertHo

23 . Ilupxylrurrrr Bercropa naaruuruofi

AJrr4HH0,f o coJr eFr oHAa u rop ou Aa,

24 . MarnvrHoe B3au x.{oneiicreHe roKo

2 5, Vlavapvta HrH ocrb 3 Jr erilprz qecK of o
Maru elzgrvr KaK penrrrr4 st4ct crcufi, s Q tp exr,

afl BocilpvuMqaBQcrb BeruecTBa vr e9 3aBVAUMOCTb

ofe nonfl B Al4oJrer(rprre. Snerrpnr{ecKoe
cpellbr. Hanplxeuuocrb 3ner(rpr4qecKofo nor.f, B

ecKofo noJlrr Ha fpaHr{ue pa3Ae"rra "A}iSneKTpr4r( __

Hztre, 3,rexrp ocrarllr{ecK o e [oJr e B H yrp I4 14 c H ap)/xl.r

oIHI4Ka, Cr{CTeMbr npoBoAHI4KOB 14 KOHAeHCaTOpa.

o npoBoAHaKa, cl{cTeMbr npoBoAH[r(oB ]I
. O6reuHas nnorHocrl 3Heplhrr 3reKTplrqecKofo

'torrfl vr yailoBufl ero cyurecrBoBaHH.q. paguocrr

pfixeHLre,

t SJIeKTl)OnpOBOAT4MOCTH MeTaJlnOB I{ ee

ua r,13 3rreKTpor{Hbrx npe4craeleuurl,

6u n aun n r4 oH oB . P a6 ora v oHkrcarJvrr4, Vaap u a.u

r Hsrfi ra:osbre pa3prrAbr.

Hlrr{ [rra3 MEr. ](e a:kr Hefr T p aJrb Hocrb rIJI a3M br.

eHHat qacToTa.

np14MeHeH14e,

eMa ocyrqecTBJIeHr4 s )mpaBnrleMof o

n.q. 3aros Eno - Casapa. floHarue MarHhrHoro
lo,reil. Marsurusrft uoveur.

14 KpyfoBofo ToKoB,

H Lynr\r4u, 3aron troJ]Horo roxa. Marur4rHoe noJre

n enIrHr4r\a cr4rTbr roKa - aMnep.

apflAa, Bvxpeeoe ttorre ABHx(yuefocf 3aprAa.



2t 6, fiyv>xeurre 3ap.[)r(eHHbrx qacruu

217. 3cp$exr Xolla, flprarrqnn lefi

218, llonsrze N{arHht'Horo MoMeHTa

29. Mrarcpo- r,r N.{aKporor<u. Moneny

30, 3ar<on nonHoro roKa nnr MarHh
noa.q, MarFr nrHafl. npoHr4 uaeM ocrb cpeAbr,

3 1 . fpaHn.rHbre ycnoBr,rr LJrfl MafHLrrFr

32. Tvnat MarHeraKos, I{pzeas Harvra

33. Onur (tapa4en. Maruurusril n

3neKrpoMa rszrHofr 14 HAyKu14l4. llpaeulo

34. CavovnAyKur.lfl rz B3aHMouHAyK

Toxa pasvrrKaHvlfl LI 3aMLIKaHI4.rI.

35. 3Heprn.r{ MarHfirHoro nolx, 06r

L Ceo6oaHbre u Br,rHw(neHHbre K

HX XapaKTepr'lcTHKvl.

2, 3uepra.a rapMoFrr,rLrecKr4x MexaH14

aHtapx{oH14LIecI(OM OCUr4nn.sTope,

.3. CnoNeuae o,qr4HaKoBo Ha[DaBJreHH

,4, CloNesze 83ar.{MHo rreprreHntrKy

lluccaxy.

i5. 3ary<arou-lr4e MexaHI,rLrecKHe KoJr

norapu tprvrnqecrnfi Aer(peMeHr 3arryaHvrfl

(i. BbrHyrKIeHHbre MexaHr4r{ecKrze K

MexaH I{qecKpt x rcole6auurx,

'/, Mexasaq ecrcvit pe3oHaHc. PesoHa

BbrHyxAaloulefr cultr r{ cKopocrr4 npr4 Mex

8, MexaHu:Na o6pagoeaHr,rrr MexaHU

fioneperr{Hbre BoJIHbt. B orHoeoe ypaBHeH}ie

xapar{Tepr.rcTvrKkl,

9. Oasoeafl cxopocrb 14 Akrc\epar4fl B

10. floH.qrue o KorepeHrHocrn. Znre peHuns soru, Crosr{r4e BoJrHbr.

3n eKTpur{ecKLIX vl MafHr4TH t IX TIOJITX,

f, ycr(oparelelZ :ap.oxeHHbrx qacrr.rU,

ble rolclr. Marunruat BocIIpI4I4MqaBocrb tssrrlecrBa.

ofo nonr B BeulecrBe. HanplxeuHocrb MarHhrHoro
HAyKUllt MarHr4THOfO ItOJlrr B BeillecTBe.

IroJrrr Ha rpaFrr.{qe pa3Aena AByx cpeA.

HrlqtBauvfl.'lo.{ra Kropr. lovenrr,

. 3AC vrHlyKltuil. OcHoeFroir 3aKoH

n. VIu gy x-tt tB H o crb v 83 avMH afl, r{ FrAy KTII B H ocrl.

Hatr [rIoTHocTb SHepfaH MafHuTFrOrO nOJ]r,

IV, OJIEOAHI,I'I II BOJT HI,I

Hnx, f apuoHuqecKHe MexaH ur r{ec roze xol e6a H.vrfl, rI

ctc,rx role6asnh. floH.qrne o fapN{oHr4rrecKoM 14

fapMoHur{ecrcax rcole6auvi,t. Euemt n.

pHbIX f apMoHh qecxrl x xo:re6 aHr4ir. cD zryprr

an n s . V acror a, lroo dt dt r4 rl lr e Hr 3aryx aH 14 tr,

exaHr4secKr4x xole6auafr .

e6asug. Anannlrryrta n {a:a [p]r BbrH]DKAeHur,x

Hbte Kp14Bbre. CooruoueHr,rr MexAy frasanrrz
r4qecKoM pe3oHaHce.

r(!lx BoJrH e ynpyrofi cpele, flpo4olruue u

efo perueHr4e. fapuoHuqecKr.{e BoJrHbr H r4x

H. Boruoeofi namer H rplrrnoBari cKopocrr,



I L Kone6are;mHr,ri rioHryp. fapvo
xapar(TeptlcTvrKH.

I 2. 3arynarcu{r{e 3neKTp oMarHurHr,r
lorapncpuzqecrufi Aer(peMeHr 3ar>D<aHr4n

rore6are,rrHof o KoHTyDa,

I 3, BtrHpnAer{Hbre sneKrpoMafHHTH

3neKrpoMarHhrHbtx role6auu il.

I 4. @apaaeeBcr(ar r4 MaKcBeJrJroBcr(a
-l'or 

cveuleHns,

I 5. Cr.rcrerrla ypaBHeHurZ MaKceeara.

16. BorHoeoe )paBHeHr4e l.ils
pacIIpocTpaHeHr4fl 3JreKTpoMaf Hr4THbrX BoJI

I 7. OcHoeHrre ceofrcrea 3JreKrDoMar
3nelffpoMafHr,rrHr,rx noln. Berrop llofi nrn

l. 3lerrpouarHr,rrHar npnpoAa c
npenoN,rJr eHus. A6c o"nrornrrfi pr orH ocr4TeJr

orpaxoHlze, Ceerono4u.

il, KorepeurHocrb r,r MoHoxpoMarr4rl
Bpenr.u vr AJr:'z.Ha KofcpeHrHocrh.

ii , OnruqecKafl, D,nr4Ha nyla, Onrzq
KapTr4Hbr oT AByX r(ofepeHTHbrx 14cTor{HuKo

4. fiolocrr panuori ronuruHbr v paBH

5i. flpocrpaHcrBeHHarr r(ofepeH

6. ilpnnqnn f rcfireeca Op
pacnpocrpaHeHhe cBera. Ara0paxqHr @peH

7. lradlparcur.rx OpayHro$epa or 6ec

8, lucfpaxqz.r <Dpaynrocpepa Ha oAH

9. flou.qrue o rolorpa$av.

I 0. EcrecreeHH;ui H noJrrpr43oBaHHbr

rlpenoMrreHun. 3arou 6prccrepa.

I I, Ilonapr,r3arlurr npn ABoriuoM ryqe
n yl r.i, O nrr.r qecKar o ct, Kp l,r craJll a, lI o,upu

12, 3aryylHeH:nfl. B 3neKrpoMarHr.rrH

r,r4cnep(rkrrr. Mero4rr na6lroAeHu fl, It"l,aneD

q ec Kr.{ e Snerop oM arHr.rrHbr e rco n e1auug, u vtx

x ole 6asal. LIa crora, r< os Q cf uuzeHr 3 ar),r( aHr{r,
oMarHr,rrHbrx xole6auntZ.,{o6p orHocu

e xo;re6asur. AunlnryAa n Sasa BbrHyxAeHHbrx

rp a KT o B nr,r rB Jr eH r4r 3 n e r(rp o M arur nru oi1 uH AWrJuu.

JreKTpoMaf Hr4THOe n OJle,

afHr4THofo troJrr a ero petrreHl4e. Cxopocrr
B cpeAax,

THbrx BoJrH. 3neprnl H IroroK oHepfnr4
ra, I4vnyltc 3neKTpoMarHr4rHofo n oJrfl .

. Onrnrca

. flpnuqzn frcfireHca. 3axoHrr orpaxeHufl r.l

bII4 fr or(a 3 aren a [peno M rreHr4 fl.. fI or H oe B H yrp eH.Hee

cBeroBbrx eolu, BpeueuH6s r(ofepeHTHocrr,,

Kar pa3 Hocrb xona, Pac.rer uHrep{ epeHqu ouuoii

HAKJIOHA.

P awtyc r(orepeHrHocrr,r,

fl, MeroA 3oH Opeuela, flpluoluuefiuoe
.s Ha KpyrIoM oTBepcrr4v 14 AvrcKe.

eqHo Arrr4HHoil npxvrofi urerrr4.

uepHofi aadlpaxunoHuoil peuerxe,

cser. flor.sprzaunfr npu orpoKe:nzTvt Lj

penoMreHhn, O6trruoseuutrri n ueo6rrrHoeelrFrsril
rriloHHbre rrpr43Mbl. 3axos Malroca.
reopafi Maxceerra, FlopuanrHar 14 aHoMaurbHa,



Jl 3. SnercrpoHHar reopu l [ucnepaut

14. llornoureHr,re cBera. Usera rer H er(Tp nofnouIeHH.q,

,7. YIIEE I{O-MET ONI4IIE CKOE
Ar4crlrrlJrr4Hbr ( MoAyJr fl) avsvr

I4HO OPMA rl\r oHHoE OEE C rIEr{EHtIE

IITBPATYPA

a) ocHoBHar nr.irepaTypa ;

l, f-alxnH, Apra4lrii @eAopouuq. JIer< no Qn:ure. Kaanroeag 14 rlrcpHafl Qtuzura I A, O.
rocyAapcrB es H srria WVB ep curer LrMe Hr4

I-alnnu, H. C, flpono[reBa ; Bla4niranpcn
Alercau4pa f paropse Bllqa 14 Hnrcolas f p fopbeBr4rra Croleroptrx (BlfV) ,- Bla4rrvrnp :

HTer r4MeHu Alencau4pa lpnropreBvrqa 14 Hnxorras
Bla4nvnpcrcnfi rocy4apcreeuHrrui y.rrz e

lpnropreerqa Crolerosux (BnfV), Z0 | 6

Bepcr4tr.- Eu6naorp,: c. 85.
- 86 c. : t41,, ra6l, 

- tr4rqeercx 3JreKTpoHFra,

Llzlauwe Ha Ap, Hocr,rreJre;
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