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PeueHgeHru:

P a6 o\afl, nporpaMMa yue6nofi

Ar4crlnrnr{Hbr paspa6oraHa B

coorBercrBvrr4 c @e4epalrHrrrra

focyAapcTBeHHbrM



r' rI O'fl CHIITE JIbHA.fl 3AIIU CIIA PAB OTIEIZ ltP OIpAMMrI yTIEBH OIZ

rporp€rMMbr cpeAHefp

Pa6o'Ias nporpaMMa Ar{cqr4nnr4Hhr <<@usraKa) rrpeAHa3HarreHa Anfl

BbrrIycKHI{KoB orIHOfo oTAeneHLrr IIo cflerll4anbHocT.f,M:

0 8 . 02. 0 7. <Monrax r{ eKcrrJry atTarJ4fl, B HyrpeHHux caHrexHr4qecKux

ycTpoprcTB, KoHAzrILroH4pOBaHr,rs Bo3Ayxa H BeHTZUrIr4Ll));

0 8. 02. 0 1 . <CrpoureJrbcrBo 14 eKcn4y arar\ul s auuir u coopy)KeHufi > ;

27.02.02. <TexHu.recKoe perynnpqBaFrr4e r4 y paBneHr4e KaqecrBoM);

07 .02.01 . <ApxnreKrypD;

20 .02.0 4 . dloxapua.f, 6egonacHocr6) ;

08.02.08.<<Monrax u oKcrrnyprarJufl

rasocHa6)KeHu.f,);

o6opy4onalavrfl. u crrcreM

0 B. 02. 1 1 <YnpaBJreHrre, eKcrrnyar aigun u o6cryx r4BaH:ae MHoroKBaprl4pHoro

AOMa).

Y.Ie6Hat Ancr\unnvr:na Qrasura BXoAr4T B cocraB npoQeccuoHaJrbHoro IIkIKna

AucrJunnnH r4 orHocurcfl, K 6agosHrra oeirqe

AI,ICIII4nJInHbT

Pa6oqal nporpaMMa yve6Hoft gncqnrlJrr{Hbr OyI.08 <@ugura) npeAHzr3Har{eHa

Am r,r3yr{eHr4r Qu:nrn B frpexiAeHrdrx peaJrr43yroqnx o6pa:oaareJrbHyro

rporpaMMy cpeAHero (nonnoro) o64ero o6pa:onaHnr rro npoQeccuru u

cnequaJrbHocTrM TexHr.rqecKofo upoQzna.

llporpaurraa paspa6oraHa Ha ocHOBe rpe6oaanrafi OfOC cpeAHero o6rqero

o6pa:oaaHkrfl, rrpeAbtBJIteMbIX K crp)/KType, coAep)KaHuro u'pe3ynbraraM ocBoeHLrfl

yve6nofi AITcIII4[nI4HrI <<@usura>>, c yqeroM llpuuepnofi ocHosHofi

o6pa:oaaremuofi

pelrreHl4eM Qe4epanrHoro yue6uo-uerqAlrqecKoro o6te4ranenza no o6qenay

o6pa:oaanraro (nporoKon or 28 LrroHr ZOitOr. Ilb2/16-s).

Ocuony 4aHnofi nporpaMMu,cocranJlf,er coAepxaHr4e, corJracoBaHHoe c

rpe6onauuflMr4 Qe4epanrHoro rcounouefrra craHAapra cpeAHero (nonnoro) o6ulero

o6pasoaann.f, 6a3oBoro ypoBHr.

o6qero o6pasoaaHz.a, o4o6peunofi

TIO.IIfOTOBKII



qa.g II BAHA HA

OCBOEHIE 3HAHilII O MEXAHI{qECKI4X. TCTIJIOBbI SneKTpoMafHr.rTHrrx u

9TI4 tBJIeHI{.f, , 3aKOHaX,

Iro3HaHr4f, rrpr4poAbr u

Qurnuecrcofi KapruHe

KBaHTOBbIX q Br eH I| gx, BeJIIt q u Hax, xapaKTepl43

KOTOpbIM OHH IIOATIITIHflIOTCI, O MOTOAaX Hayq

QoprvrzpoBaHr4e Ha 3Tofi ocHoBe npeAcraBneHr{fi

Mnpa;

oBJraAeHHe yMeHI|qMI| npoBoAr4Tb Ha6nroAeHr4.s

orrr4cbrBarb Lt o6o6qarr pe3ynbrarbr na6lro4enufi,

Il3MeplrreJrbHbre npn6opu Am rd3yrreHufl, Qzenuecrz

pe3ynbrarbr Ha6nnoAeunfi r,rJrr4 r43MepeHzfi c rroMo ra6nr4rl rpa@uron H

BbrtBJrrrb Ha groft ocHoBe 3Mnr4pl,IqecKtre cr4MocTr{; [pLrMeHi[Tb

[onyqeHHbre 3HaHr4s Anfl o6tscHeHr4f, p€BHoo6pasn [pPrpoAHbrx .f,BJreHr{r{ 14

[poqeccoB, rrpLrHqLrrroB 4eftcraHr aaxuefirurrx rexH KLIX yCTpOLTCTB, llJrf

perrreHr4r Qnszuecrcux 3aAa'r.;

pa3BHTHe rro3HaBaTeJIbHbIX HHTepeCOB, I{HTeJIJIe bHbrx I{ TBopqecx:flx

c u oco6Hocrefi B npoqecce perxeHr4r r{HreJrneKTy€rnbH x npo6neu, QusnvecKr4x

3aAarr v BbrnoJlHeHkr.s gKcIIepr{MeHTaJIbHbrx r4ccneA BAHI"IId:' cnoco6nocrz

B COOTBETCTBKTL1caMocrorreJrbHoMy npuo6pereHr4ro HoBbrx sHaHnfi no I43PIKE

lprrpoAHbrx flBrreHl/.u,

LrcrroJlb3oBaTb npocubre

aueunfi; npeAcraBJrrrrrb

rf yMeHrrit Atts. peIxeHLIt npaKTnqeeKrlx

nlrfl, o6ecne.IeHll.f, 6esoracHocrl4

K

c

x H 3 H e H H brM tr rro rp e 6 H o c r.sNr u u vHT epe c aM Lr ;

o Boc[HTaH[e y6ex4enHocrlr B rro3HaBaeMocrlr oKpyxaroulefo Mupa, B

Heo6xoAlrMocrlr pa3yMHoro r4crroJrb3oBaHnf, Aocrnxertufi. uayxu r4 TexHonorzfi

Anq Azulbnefiurero pa3Br4Tufl rreJroBeqecKoro o6qecraa, yBa)KeHufl, K TBopqaM

HayKI{ u rexHr{Kr{; orHorxeHufl, r Qzsurce KaK K ereuOury o6qe.reroee.recrofi

Kynbrypbr;

rlpuMerreHrre rroJryqeHHbrx 3HaH[rr

3aAarr rroBceAHesHofi xlI3HI4,

xr43 H eA erTe Jr bH o cTI4.

HarrpaBneHHoe
A

B npoQznruyro cocraBJr.flrorqyro BXoAraT npoQecczoH€LllbHo



coIepxaHr4e,

o6pa:onaremHofi

ueo6xo4r,ruoe

npofpaN4N{bI,

o6yvarouluxcfl rro

npoSunrHofi

cocraBJlf,rcqefr f,BJlterct pa3AeJI <3rerrpoAuHaMuKa)), TaK KaK 6oluuuucrBo

npoQeccufi u cnequanbHoctefi, orHocfl uxcfl K groMy npoQunro, cB.f,3aHbr c

3neKTpoTexHr4Kotr r4 sneKTpoHuKor4.

3. MECTO yTIEEHOII AIICUnIIJIIIHbI B yTIEEHOM IIJTAHE

Qu:zrca orHocr4Tc.rr K rpe4ruernofi o6lacrz ecrecrBeHHbre HayKrr.

Quszna orHocr4Tc.[ K rlr.rKny o6uleo6pa3oBareJrbH6rx AucrJurrrruH

cpeAHero (norHoro) o6qero o6paeoaanzx H flBrrflercfl, npeAMeroM no nu6opy.

CnequQIEKa r43yr{enux $uzuKr{ rrpn oBnaAeHxra npo0ec cuflMu I{ cneIII4uIJIbHocrtMI4

rexHlirlecKoro npo$unr orpa)KeHa n rcax4ofi reMe pa3Aena <Co4epxaHr4e yre6nofi

Ar,rcur4rrn[Hbr>. Sror KOMTTOHeHT pe€IJrn3yeTCt

o6yvaroqLrxca (uanucauuecaMocrorremuofi pa6ore peSeparon, IloAroroBKa

coo6rqeuzfi, 3arrlr{ra npoerron), B npoqecce yue6nofi AerrenbHocrl4 rIoA

pyKoBoAcrBoM rrperroAaBareJr.f, (nsruomreune Suszuecroro eKcnepI4MeHra

lnc4uttruua

flucq.utluua

trplr uH4vrBu4yalruofi

np o S e c craoH urJrbHbrx KoMrrereH,rJLrir.

2 . O E III A.fl XAPAK TE PI4 C TI,IKA YTIE E H OIZ AI,I C UUTIJITIHbI

npoQeccaxv u clerlr4€rnbHocrrM TexHr4qecKoro upoSzrx,

@u:nrca KaK HayKa o uau6oJlee o6qzx 3aKoHax npupoAbr, Bbrcrynar B KaqecrBe

yve6Horo npeAMera, BHocI4T cylqecrBeHurrfi BKnaA B cr4creMy suauuir o6

oKpyxarcilIeM MI4pe. OHa pacrpblBaer pon6 HayKrl B gKoHoM[rrecKoM r4 KynbrypHoM

pa3Buruu o6qecraa, cnoco6crByer SopnrzpoBaHuro coBpeMeHHoro HayqHoro

MI4poBo33peHI4t. .{lx QopMrIpoBaHI4.f, ocHoB HayqHoro Mr4poBo33pe:a:ns., pasBurns

IIHTOJIJIOKTyaJIbHbIX cnoco6Hocrefi n rro3HaBareJrbHbrx HHTepecoB cry.qeHToB B

[poqecce u3yqeHurl QusuxrE ocHonHoe BHLrMaHrle yAeJrf,erc.rr He lepeAaqe cyMMhr

foroBblx suauuil, a 3HaKoMcrBy c MeroAaMpr HayrrHoro rro3HaHr4r.

B nporpaMMe no Sueurce, peanzayeurofi rtpu rroAroroBKe

Anfl ycBoeHr4t upoSecczonalruofi

SopnaupoBaHr4t y o6yuaroqprxct



na6oparopHhrx orrbrroB u npaKTr4r{ecKrdx

opr4eHTr,[poBaHHbrx pacqerHbrx 3aAarr r{ T.A. ).

V.{e6 a <@nspr

1. Mexanprrca.

2. Monercyn flp:nafl Qzaurca. Teprrao4zHaMrrKa.

3. 3nercrpo4r{HaMuKa.

4. Kone6au?rr r{ BoJrHbr.

5. Onrurca.

6. 3reuenrhr KBaHronofi Qusurcz.

7 . Seorrouzs BcereHHoft.

KaxAslfi pa3Aen BKnrcrraer s ce6g HecKoJrbKo reM.

B raxgofi reue orpeAeJreHo coAepxaHue r4

BbIIyOKHI,IKOB, yKa3aHO r{I4CJIO qaCOB Ha I{3yrIeH

npaKTr,rqecKzx pa6or, AeMoHcrp a\uia.

n l-ou ceMecrpe - oK3aMeH;

so 2-oNa ceMecrpe - oK3aMeH.

Korn

) uarccuMurJrbH€ur yre6Har Harpy3Ka - 181.rac

) o6sgareJrbHar yve6nar Harpy3Ka - I2hac

flporparvrnra MoxeT r4crroJlb3oBaTbcs,

yrrpe)KAeH vrflMvr, peankr3yroulLrMlr o6pasonarenbHyro

o6ulero o6patoaannr.

4. PE3YJIbTATbI OCBOEHIIfl TIPO

Ar,rcqurrJrr4Hbr

Ocao eHne coAepx anufl, y.re 6Hofi Ar.rcur4nnr4Hu OY[. 0

AO CTHXeHr4e CTyAeHraMr,r CneAyroqr4x p e3ynbraroB :

perxeHr{e rrpaKTHKo-

K ypoBHro noAroToBKr{

qeHb la6oparopHo

oopa3oBaTeJIbHbIMr4

y cpeAHero (nonnoro)

hI YqEEHOI4

@z Ka ooec[eq[BaeT



. JluvHOCmHbIx:

rIyBcrBO f0pA0cTr{ u yBaxeHr{t

orerrecrBeHHofi QrEsnuecrcofi Ha

rloBeAeHr4e npoSeccHoualruofi

o6parqeuuu c rrpu6opaMr{ z ycrpofi cTBaMr,r

roroBHocrb K rrpoAonlreHzro q6pa:

rcaaruQnra\uu r n:6paunofi npoQlccrEc

o6reKrusHoe oco3HaHne poJrr{ Qasnvpcru

o yMeHr,re [cloJrb3oBaTb AocTr4]KeHnfl

HayKI4 u Qn:nvecKLrx rexHoJrorufi fiit n

I{HTeJrJreKTy€UrbHOfO pA3BUTLtfl

Aef,TeJIbHOCTr4;

yMeHr4e caMocrorreirbHo 4o6uaarr Hor

3HaHI4r, Ucnonb3y.f, An.f, 9TO|O AOCTyrrIrbre

yMeHI{e BbrcTpar{BaTb KoHcTpyKT4BHb

^R------,KoMaHAe rro perxeHraro o6qnx 3aAaq;

yMeHr,re ylpaBJrrTb cnoefi

npoBoAr4rb caMooueHKy ypoBHr

pa3BuTufl;

. Memanpedmemruau:

ucnoJlb3oBaHlre pa3rLlqHErx BLIAoB

Anr peureHr4tr QrEsuvecrr{x 3aAaq,

rro3HaHr.r.f, (na6mo4eHl4.f, , orru caHr4fl ,

r43yrreHuf, pa3nuqHbrx cTopoH

O UCTIOJIb3OBAHLIE OCHOBHbIX IIH

rrocraHoBKra 3aAaqra, Qopvryrr4poBaH

cpaBHeHr{r, o6o6rqeunr, c

cne,rlcrBeHHhrx cs.ssefi. rrol4cKa QopnaynupoBaHnfl

V U AOCTHXEHrI'M

Qvrsuuecrn rpaMorHoe

HOCTLI u 6ury npu

BAHVIfl. LI NOBbIIIIEHI4'

rnofi .rlerreJrbHocrr4 r4

KoMnereHrlufi e sroM;

uofi Qurszuecrcofi

BbrrrreHnq co6crneHHoro

B a{t6na ofi npo$eccnonamHofi

Ats, ce6s, Qu:nuecr<ne

HkrKLr uHQopuarJuu;

B3AI,IMOOTHO[IEHI4' B

rlo3

qe

renrnofi ,uesreJrbHocrl,I

ME I,IC OCHOBHbIX METO,IIOB

rnofi .[e.f,TeJrbHocrbro,

ofo I{HTenneKTy€LnbHofo

Hr4.f,, gKcrrepr{MeHTa) Wn

AefrcrsurenbHocrl,I;

fI4I

luu

AJIbHbIX

, aHaiII43a

BbI'BJIEHU.g

oneparlHH:

LI CI4HTe3a,

IIpLIIrLrHHO-



BbIBOAOB Anfl U3yqeHr4fl

fBJreHr,ril u npoqeccoB,

cT€urKr,rBaTbcr B npooeccuoH€IJrbHofi

yMeHI,Ie reHepl{poBaTb LIAeU u o

AJI' r{X pe€IJrr{3arlr{r4;

o yMeHHe I,ICnOJrb3OBaTb pa3nl4rlHble

Qnsuuecrofi nn$opMarlr4r4, orleHr4

yMeHne aHaJrLl3r4poBaTE r{

BT4AZIX;

o yMeHr4e [yonr{qHo

I4 C CneAOB aHUg,, Be CTI{

coAep)r(aHze u QopMbr npeAcraBJrt

'. flpeduemHbtx:

o yMeHr{s o6pa6aruaarr p$ynb

3aBrrcLlMOCTb MeXAy

fi onyreHHbre pe3ynbrarbl

o cSopuupoBaHHocrb yMeHLIt peurarb

o c$oprraupoBaHHocrb yMeHIas npllMe

a6loscnenulr

o cQoprr,rrapoBaHHocrb co6crseHHoil

Qusuvecrofi unQopMarl[r{, rroJr

BnaAeHLre ocHoBorlonafaroI]IrlMkl

3aKOHOMepHOCTTMH, 3aKOHaMI{

LlcrroJrb3oBaHlre Susuuecrofi repuu

O BJIA.IIEHHE OCHOBHbIMI'I METO

Lncxon*yeMbrMll B Snsure:

I43MepeHrIeM, 9KCTIepI4MeHTOM;

Qopnaaquro B pa3nLrqHbrx

[peAcTaBn JIbTATbI COOCTBEHHOfO

AHCKyCCUI{, A o 14 fapMoHr{qHo corler€ul

T4 TIO OTHOIIIEHI4IO K

pa3Hbrx r4croqHl{KoB;

qCCKI{MI4 TIOH'TLT.f,MI4,

Mr{; yBepeHHoe

I{ CI4MBOJII4KI4;

HaYTIHOIO IIO3HAHI4g,

ofII4CaHI4eM,EM,

epeHnfi, o6HapyxkIBarb

Qrasnuecrz r4rrunaMr4. o6rscHtrb

I{,UEJIATb

I4e 3a4Aril4;

eHHbIe 3HAHI",fl. IJIfl,

pa3nHqHbrx Sutu.recnux o6remon,

c KoTop Heooxo/IuMocTb

cpeAcrBa, ueo6xo4r.rMbre

n HrrKI4 Ang [OnyrIeHI4t

eeA BepHocTb;

0

u

ycnonzfi nporerar{m KLIX .flBJreH-VrVr B npl4poAe,



I,luny

ABr4)KeH

Kuueru

MEXAH14

Tervra 1.3 3arcoubr coxpaHeHuq B Mex

Tena. I4nauymc cr4Jrbr. 3aroH coxpaHeHr4t

e. Pa6ora cLrJrhr. Pa6ora noreHupr€LlbHbrx

ecKarr gHepruq. lloreuqu€urrHa.s gHepruq

ecrcofi oHeprkrr.r. llpuueueHr{e 3aKoHoB coxpaHe

BoJIHsI. llorepevnue n lpoAonbHbre BoJrHhr.

r4e nrocrofi 6ervruefi BoJrHhr. 3syrosrre BoJI

Teua 1.4 MexaH[qecKne rco;re6aHrrfl rl

Kore6a eJIbHOe ABr4)KeHUe. faprvroHr4qecKne roleoanur.

rore6a r4fl,. llpenparqeHue oHeprr4r{ rpu nole6aren

e MexaHrrqecKr4e rore6anur. BuuyxAeHHbre

Yupyru

YpanHe

rrp14M TIE.

; <I'IsyueHue 3A8

MQflMHUKA OM OTUHbI HUMU D.

Parqe.rr 2. Moreny.nflpHafl Qurnrca u re

2.1.

HbIC

Te Ocuonrr MoJrenyJrspHo-KuHerr{rrecKofr reo

OcH rloJro)KeHrr.f, MoneKyn.rlpHo-KlrHeTl4rrecKoll

MOJreKy v aroMoB. Epoyuoacrcoe ABIDKeHrre. Au00

ME)KM KynqpHoro B3auMo4eficrnur. CrpoeHIEe

rer. Cx

ra3a.

ABr{XeHr{r MOJTeKyJI H I{X I{3MepeHI{e.

HOBHOe ypaBHeHI4e MOneKyntpHO-KUHeTLItI

Teuu r,r ee krcMepeHlre. fa3oarre 3aKoHhI. A6con

Tepuo H aMr{rre c K€ur rrrKaJr a reMrlep arypbl. Yp anuenue

flplIafl, f€I3OB€Ur IIOCTOtrHH€Ur.rasa. M

pa6oma J"lb 3 : < I,Ic cned o eauue u3omeprvtutt ozo npoqecca

I|Ke

I4MTIVJIbCA.

Moulnocrr.

3arou

BOJIHbI

,IIHbIE MC

.UBI4}KEHI{I'I.

HqECKITE

pnaTu

br. Vnrrpa:a

u. I4aeanuH

nepuoda

.IIHHAMI|KA

nz. PasNre

Lrfl,. Cunu

bIX, )KI'IAKLIX

eaJrbHbII4 fa3.

rcoi reopn

HbILI HVJIb TEM

HUg, Idneur

BHOE

3neprraa.

paHeHr.rq

I4qecKI4e

AHbre

e6asus..

BOJIHbI.

u efo

fi rar.

u Macca

sHepfl4fl

rBepAbrx

EHLIE

fa30B.

eparypEl.

ofo

l0



Teua 2.2. OcnoBbr repMoA[HaMrrKrr

BHyrpenurt sHeprll.n cllcreMu. BnyrpeHrurr sHeprr{r r,rAeaJrbHoro ra3a

TeIIJTOTa rcar sopubr nepeAarrr4 sHepfr{rE. TenloeMKocrb. Y4eltnar ren

YpanHeuze rerrJroBoro 6ananca. llepnoe

HaqaJro repMoAr4HaMr4Kr,r. AAUa6arnufi [poqecc. llpraHquu reficrsu'_

MaIIrrIHbr. KIIA renJroBoro ABurarenr. Bropoe Harr€uo repMo

Tepuo4raHaMl,IqecKat rrrKaJra reMrreparyp. Xono4lrJrbHhre Marrrr4Hbr.

ABWaTeJrr,I.

Tenaa 2.3. Arperarubre cocroqHuq Beulecrna u QaroBbre repex

Cnoficrna rapoB. I4cnapenvre r,r KoHAeHcaqr4q. HacurqeuHufi nap r4 ero

A6coruorHaq u orHocr4TeJrbHzur BJraxHocrb Bo3Ayxa. To.ma pocbr.

3anucztuocrr reMrreparypbr KtrrreHr{r or AaBneHufl. lleperperufi r
ZCIIOJIb3OBAHI4E B TEXHLIKE.

Caoilcrsa rmuAKocrefi. XaparrepLraruKa xr4AKoro cocro;rHr4t

lloaepxHocruufi clofi xraAKocrr.r. 3ueprur rroBepxHocrHoro cJror.

fpaHllqe )KuAKocrr4 c rBepAbrM TeJroM. Kanzll.spHbre flBlreHus..

Cnoilcrna rBepAbrx reJr. XaparrepLrcrlrKa rBepAoro cocrorHrrr BerrlecrBa

csoficrsa rBepAbrx reJr. 3aroH fyrca. Mexanz.recKLre cnoficrsa rBe

Tenroeoe pacuupeHr4e rBepAbrx reJr rr xrr4AKocrefi. llrasJreHr,re r{ Kpr4

Jla6opamopHar pa1oma J,lb 4 : < Onped eneuue omHo cumenauoil GrrailcHo c mu

JI a6 opamop Hafl p a6omal& 5 : < LIc cn e d o e auue Kanurlflpu utx nene uuit,

no 6 epxHo c mHbtM HamflJrc eHueu crcud Ko c mu )).

PasAer 3. 3;rercrpoAnHaMrKa

Terua 3.1. S.nenrprqecKoe rroJre

Slercrpn.recKr4e 3aprAbr. 3arcou coxpaHeHLrt 3apfl,Aa. 3arou

3nexrpzvecKoe rroJre. HaupaNeHHocrb gneKTpI4rrecKoro rloJrt.

cyflepno3urJlrur norefi. Pa6ora cur sJleKTpocrarl4r{ecKoro noJlt.

PasHocrr rroreHrlr4€L[oB. 9rsnnoreHrlu€LrrbHEre noBepxHocrr4. Cets

Pa6ora n

KOCTb.

TEIIJIOBO14

HAMUKLI.

ETIJIOBbIE

BOUCTBa.

KraueHne.

14 CIO

Vnpyrze

TCJI.

eHHbtx

Kynona.

pLtHrlr4n

uuan.

MexAy

ll



HaTTpDKPHHOCTbTO Lr pa3HOCTbrO IOTeHTIUaJTOB gneKTplrqec

9n e KTp4rrecKoM rroJre. llon.np usarlrlf, AugneKTpraKoB.

rIoJIe. KonAencaropbr. CoeAraneHne KoHAeHcaropoB B Oaraperc.

3aprxe4Horo KoHAeHcaropa. Sueprur gneKTpuqecKoro

Tepra 3.2. 3arcoHbr rocroqH TOKA

Vclo$ur, Heo6xoArtMbre AJrf, Bo3HrdKHoBeHufl r{ noAA XAHII.f, gJIE

ToKa. Cuta roKa u rrJrorHocrb roKa. 3aroH Orvra Anr

3anucurrhocrb gJreKTpuqecKofo conporr{BJreHlrr or uta, AJruHbI I4

nonepe.fnoro ceqeHr4.f, npoBoAHr{Ka. 3asuczNaocrb gneKTp qecKofo con

trpoBo,qguKoB or reMneparyprr. 3lerrpoABLrxtyq€u c I4CTOIIHIIKA

oeAprHeHne

qa. Pa6ora

snercrprluecKoro roKa. Tenrosoe 4eficraze roKa.

fO TIOJI'.

ilIIIdKId B 9JIE

acTKa rlenr4

pr{oopbl.

MAfHLITHOfO

BgarErrao.ueftcrs

pa6oma lrlb 6: ( Onpedeneuue

a npoeodHuKaD.

pa6oma llb 7: <OnpedeneHue

Teua 3.3. 9lercTprqecKnfi ron B rIoJIy poBOAHI|Kax

9nerrprJ4vecrcufi ToK B nonynpoBoAHl4K€x.

rrpo B oAIlrM ocrb rrony[po BoAHLITos. lIorynpoBoAHtIKoBbI e

Tepra 3.4 MarHrrHoe rIoJIe

Bercrop rdHAyKIII,Iu MarHlrrHoro noJlt. .{eficrnze

nprnronianefinufi TpoBoAHLIK c roKoM. 3arou Arrauepa.

Marnur[rnfi noror. Pa6ora no nepeMelrleHulo npoBoAHLl C TOKOM B

3apsA. Cuna

rlacTuu.

pl

vl

I,IKI4 B

I4qecKoM

Sneprnr

I{r{ecKofo

3AC.

IIJIOIUAAH

BJIEHI4'I

3arou

HLIKOB

IIIHOCTb

HOCmU

pr4MecH€uI

OJI.[ HA

TOKOB.

LlTHOM

JIopeHqa.

l2



Tepra 3.5 9lenrpoMarHnTHafl rHAyKurq

3leHrpouarHnrHiur LrHryKrlr4r. Buxpenoe sneKrpr.rqecKoe rroJre.

3Heprux MarHr4THoro IroJrf, .

Par4e.n 4. 9.nercrpoMarHr{THbre nole6aHnfl rr BoJrHbl

Tervra 4.I 9.nercTpoMarHrrrHbre rco.ne6aHus

Cao6o4uue gneKrpoMarHr4rHbre rcore6anus. llpenparqeHkre

xole6areJlbHoM KoHType. 3aryxaroqr{e gneKTpoMarHrlTHrre rore6 aHtrs,.

He3aryxaloruux gneKTpoMarHLrrHbrx role6auprfi. Buuyx4eHHbre

r<ole6aHIas. fleperraeHHrrfi roK. feHeparop repeMeHHoro roKa. E

I4HAyKTT{BHoe colportrBJreHuf, [epeMeHHoro roKa. 3arcou OMa Arq sre

IIeTIH rlepeMeHHoro roKa. Pa6ora Lr MoulHocrb rrepeMeHHoro rora. feH

TpancQopMarophr. Toru sHcorcofi qacrorbr. llolyveune, repeA arra v pacrt

9JreKTpOsHepfLlLl.

Teua 4.2 9.nercrpoMarur{THbre BoJrHbr

SrerrpouarHurHoe rroJre rar oco6rrfi au4 Marepr{H. SrercrpouarH

Bu6parop fepua. Orrpurufi rcore6arenrnsrfi KoHryp. I4so6pereuze

llo uonuu. llon.fl rne o p aAao c B.f, 3r{. llpuvreHeHr4e one KTpoMarHurHbIX BoJI H

PasaeJ 5. Onruna

Terua 5.1 flpupoAa cBera

Cropocrr pacnpocrpaHenus. cBera. 3aronrr orpa)rceHlrs kr npenoMJreH

florHoe orpaxeHr{e. JInHgu. fnag KaK olrlrrrecKarr clrcreMa. Ourz.{ecrcze r

JladopamopHafl pa6omaJb8 : < Onpedeneuue noKcBamerfl nperowreHufl c

Jla6opamopHafl pa6oma lW 9: < OnpedeneHue onmwtecKoil cwtut rluH3bt)).

Tervra 5.2 Bo.nuoBbre csofrcrea cBera

ZHrepQepeHrlr{.f, cBera. KorepenrHocrb cBeroBbIX nyuefi. ZHrepQe

roHKr4x rrJreHKax. Komqa HrroroHa. IrlcnormoBaHlae IautepQepeHIII4Ll

rexHI,IKe. [raQparqur cBera. .{zQparqnr Ha IIIeJII{ B I]ap€rnJlenbH

H.qyKrlr4s.

prLru B

eHeparop

qCCKI,IE

oe 14

z.IecKoil

pbr ToKa.

CHI4E

C BOJIHbI.

o A.C.

cBeTa.

pbr.

HIIHfl B

HayKe 14

nyqax.

IJ



r{ cBoficTBa.

BnyrpeHnufi

cneKTpax BoA

peaKrlr4r{ fl,1,

rrpHMeHeHr{e.

qacTllrlbl.

Az0parcqlroHH€ul

BoJrH. llonapusa

cBera. Bra.uu

aToMa BoAopoAa

EcrecraeHHaf,

na6rrc4gnzr kl

.{eQercr Maccbr.

I,IcryccrtseHHarr

peluerKa. lloncrze o ronorpaQzu.

I{t cBera. r{nofinoe nyqelpeJroMJreHkre.

crreKrpoB. Cnerrpu r4cnycKaHrar.

VnrrpaQ?roJrero u zHQparpacHoe r43ryqeHus. PeHrreH

JIa6opamopHan lW I0: < I.Isuepeuue dnuuot

uD.duQparcq4uouuoil

ParAe;r 6. 9"rrervreHTbr KBaHronofi Qu

Teua 6.1 KsaHToBaq orrrrrKa

KaasroBas rnn lhaHra. OoroHu. BHeuruufi

rcr. TrEnu QorosleveHToB.

Passurze B3r,

Tervra 6.2 (Dnsurca aroMa

oB Ha crpoeHr{e BerrlecrBa. 3ar

aa. f4epHar MoAenb aroMa. Onuru

H. Bopy. Knanroarre reHeparopbr.

Tervra 6.3 (DIlsrKa aroMHoro fl]r

oaKTr{BHocrb. 3arou paAHoaKTr{BH

rI4CTparIr4Lr 3apsx{eHHbrx qacTHrI.

epfklr cBfl3u u ycTolrqvBocTb aToMHhrx

noaKTLrBHocrb.,{eneHne r.f,xeJlblx

rrfi peaKrop. lloryueune paAr{oaKrn

ofHr{ecKoe Aer4cTBHe paAr{oaKTr4BHbIX

flpu3a\ufl

florapoz4u.

rreKTphr rro

K}IE JIYqI{.

60JtHbt c

eKTpI,IqecKI4

epHocTr4 B

PesepQop.qa.

fo pacrraAa.

I4E ATOM

p..fl4epurre

. IferHa.a

hIX I{3OTOII

vqeuufi. Sreu

HbIX

epaur

Ht4fl.

rrp14poAa

eQQerr.

ATOMHbIX

MoAeru

nocoobl

s.Apa.

peaKqr4r,r.

flAepHa.'

NIdX

HTapHbre

I4



Haura 3Be3AH€ur

Bcelenuofi. fIoH

BcereHuofi.

Teva 7.2

Tepuoa4epHufi

3Be3A. 3sorroqu

PagAe.n 7. Seorrouuq BcereH

Tema 7.1 CrpoeH[e rr pa3Br{rrre HOII.

cr4creMa fanarcrurca. ,{pyrue KI4. HeqHocrb

o KocMoJrorrrz. Pacurupxrcularrct esHas. Mo foprr{eI4

I{e u npoucxo)KAeHrre falarrzr.

rcrlrrfl 3Be3A. Innorera rrponcxo4AeHrlq Co.nueqnofi c CTCMbI.

. llpo6reMa repMoa4epHofi s

3Be3A. llpoacxoxAeHr4e CorHe.rHofi c

K}I.

TbI.

SHeprzr HrIa u

6. TEMATI,IIIECKOE IJIAHI4PO E

6.1. O6rervr o6 eo6paronare.nrnofi yue6Hofi Arrcqrr HbI LI BIIAbI YqeoH{oH

Bu4 yue6Hofi pa6oru

MarczualbHzrs e6nas, Halpy3Ka (neero) :

O6ssarerbHafl ay

B TOM qI4CJIE:

naooparopHbre

pHar yve6ua.r Harpy3Ka (acero)

CaN{ocro.sreJrb pa6ora o6yvaroqeroc.n (acero)

Irlrorosat : s 1 ceMecrpe - n Qoprr,re gK3aMeHa

no 2 ceuecrpe - n Qopue eK3aMeHa

t5



6.2 Teuaruqeqcnfi nla

HalrvrgHosaHHe

pa3AefloB lI TeM

CogepxaHue yue6noro MareprraJra,

na6oparopHbre lr npaKrnqecrcne pa6or
caMocroflTerbHaq pa6ora o6yvarorqnxr

I,

I.

O6reu
qacoB

VponeHr

OCBOEHI,Ifl

BseaeHHe Orsura (fyu4arraeHrarbHas HayK

[prlpoAe. EcrecrseHuo-nayuHufi Ml

[o3HaII]rg, elo Bo3MO]KHOCTI,I U rpaH

rrpr,rMeHraMocrx. 9rcnepuuenr u reoplr
npoqecce rro3HaHrrr npnpoAbr. Mo4ennponi

Qusuvecrux ssreHNft 14 npoqeccoe. I

9KCnepr4MeHTa u Teopulr B npoqecce rro3Hi

lpllpoAbr. Oprgrrecras Berraq

florperuuocrn utuepeunfi QrEsnve<

BeJrrrqr.rH. O[snqecxze 3aKoHhr. fpau
npr,rMeHr{Mocru $nsnqecKr,rx garonoe. floHr
o $nsuvecnofi raprnHe Mlrpa.

o

TOA

IIIbI

B

HI,IE

OJIb

JUg-

tHa.

KI,IX

tIIbI

THE

2

Parge;r 1.

Mexanurca

Tena 1.1

Kun

MexauraqecKoe ABHXeHne. flepeMerrleHr,re.

flyrr. Cxopocru.

2 1,2

Panuorrrepnoe [psMonunefinoe ABr,rxeHrre.

Ycropenue. ParuonepeMeHHoe npauonanei

.qBr.rxeHr,re. cso6o,{Hoe na,{eHrre.

roe

4 1,2

Panuouepuoe ABr.rxenr,re tro oKpyxHocrtr. 2 1,2

,{nnxeuue rera, 6porueHHoro noA yrnoM K

foprr3oHTy.

2 1'>

Tenaa 1.2 Annaprurca flepnrrft 3aKoH Hrrorona. Cuna. Me

Bropofi 3aKoH Huoroua. Ocuonnofi 3t

rcraccn.recKofi Ar,rHaMr{Kr{. Tperufi 3t

Hrrcrona.

)ca.

(oH

(oH

2 r,2

3aron BceMlrpHoro rrrore
fpanuraquoHHoe [oJre. Cuna rrxecrr{.
Cnoco6u Lr3MepeHr,rs Maccbr reJr. Cnm

MEXAHI,IKE,

ug..

,ec.

B

2 1,2

Jla6opamopuan pa6oma l@l: <I'Isuept

rcoefuQut lueHma mpeHun cKonbctceHub).

tue 2 J

Tepra 1!3 3arconu
coxpalHeHrrq B

MEXA'HIIKE

Irftvrnymc reJra. I,lrranyrtrc cuJrbl. 3a

coxpaHeHlrfl r,rMnynbca. PearrnnHoe .qBI,IxeH

(oH

e.

2 1,2

t6



Pa6ora crrJrbr. Pa6om rroreHrlrraJrbHbx

Morqnocrr. Sueprur. KuHeu.recKalr gHel

floreuquzurrHar oHeprxr. 3aron coxpaH

Mexanr.rqecrofi snepruu. flpunaeHeHne 3aK

coxpaHeHxr.

)I{JI.

fl{t.
HUfl,

HOB

2 r,2

Tervra 1.4

Mexanuqecrcue

rcore6annq rr BoJrHbr

Kore6arenblroe ABuxeHr,re. faprraoulE.re

rore6anus. Cso6oAHbre MexaHuqe

Kore6anus. flpenparuenue oHeprlrur

rcore6aremuov ABr.rxeHr.r[. Cso6o,

3aryxarcu[e MexaHr{rrecKr{e Kone6i

Bruyx.4enHble MexaHllqecKr.re Kore6anus.

;Kne

;KUe

npu

HbIE

TIdg,.

2 1,2

Ynpyrne BoJrHbr. flonepevnrre u npoAon

BoJrHbr. XaparrepucrLtKl{ BoJIHrL Ypann

urocrofi 6eryqefi BoJIHrI. 3nyronrre no

YnrrpasnyK r{ ero [pr,rMeHeHae.

HbIE

HI(E

IHbI.

z 1)

Jla6opamopuan padoma l@2: nl,Isyt

3aructlMocmu nepuoda rcone6auuil Humt

MaflmHuKa om dnuuut Humu )).

tHue

to?o

2 3

Pagler 2.

Moneny.nnpHaq

Qururca

Tepra 2.1 Ocrronrr
MOreKyJrspHo-

nuHernqecrcoi
TeopuI|

OcnosHHe norroxeHlls MoneKynt

rrurerllIqecxofi TeopLII4. Pa:rr,reprr u N

Moneryn lt aroMoB. Bpoynoncroe ABIIX(

.{nQQysua. Curu u eHe

MexMoJreKyJrflpHoro ngalarraoAeftc:

Crpoeuve raroo6paublx, xI,IAKI,Ix LI TBel

TeJr. Cxopocru ABI4xeHus MoJIeKyJI u

lr3MepeHr{e.

)HO-

ICCa

II4E.

)II,I.f,

sufl..

4hrx

AX

2 1,2

I,IAeamHufi ra3. ,{anrenue ra3a. Ocuo

ypaBHeHr{e MoJIeKyJIflpHO-KI,IHerI4rre

Teopuu ra3oB. Teuneparypa n ee I,I3Mep(

A6conrcruuft Hynb reMrlepal

Tepuo4uuaMrqecKar ITIKaJIa reMneparyphl.

rHOe

rofi
ITE.

'pbI.

2 1,2

fagonrre 3aKoHhr. Vpanneuue cocro

r,rAeanbHoro ra3a. Monrpuar f&
nocTotHHag.

HPIfl

)BiU{

2 1,2

Jla6opamopuan pa6oma lV3: <I,Iccnedoe

u3 ome pMuu e cKoz o np oqe c c a >.

HUe z J

Tevra 2.2. Ocnonu
TepMoArrHaMrrKrr

Bnyrpeunrr 3Heprus crlcreMbl. Bnyrpe
gHeprr.rr r.rAeanbHoro ra3a. Pa6ora LI TeIt

rar Soprr,ru [epeAaqu gHeprI4]I. Teuloeur
YAerssag rerlJloeMKocrb. VpanH

TerlJroBoro 6alauca.

IItflg

IOTA

crb.

)HIIE

2 7,2

Ilepnoe HaqaJIo repMoALIHaMnrn. A,qua6a

[poqecc. llpunqIEu Aeficrsus rerJ]

I{bII{

)BOLI

2 1aI,L

t1



Marrrr.rHbr. KfI[ rennoBoro ABr,rfareJrr. Bropoe
HaqaJro repMoAuHirMnx{. TeprraoA[HaMr4qecKurs

IxKaJra reMrreparyp. XonogulrHue Marrrr.rHbr.

TenrosHe ABr,rrarenra.

Tenaa 2.3.

Anperarnrre
cocToflHug BeIIIeCTBa

u Qaronrre fiepexoAbr

llcrapenne r.r KoHAeHca

u ero csotcraa. A6conr
BJrDKHocrb Bo3Ayxa. 1

3anucnrrrocrr reMrrep

AaBneHr.rff. fleperper
I,ICNOJIb3OBAHI,IE B TEX]

I0r,rlKoro cocToi

flonepxHocrnrrfi clofi
noBepxHocTHoro cJlor.

xr,rAKocTr,r c TBepAbrM

'BJIEHI,I'.

qus. Hacuqeuutrfi nap

OTHAfl I,I OTHOCI,ITEJIbHtUI

'oqKa pocbr. Kr.rrenr.re.

aTypbr Kr{rreHr,rr oT

sri rlap n ero

rr.rKe. XapaxrepncrnKa
rlIug. BeIIIeCTBa.

xT4AKOCTLI. 3neprUl
9.wrcr,us. Ha rpaHnrle

TeJroM. Kanr,rnnapHrre

2 1,2

Xaparrepucrr,rKa r
BerrlecrBa. Ynpyrue c
3aron fyxa. MexaHraqe

TeJr. Teuronoe pacruI,t

xra.urocrefi . flnasren[e

tep/qofo cocrorHr,rt

oficrea rBepAhrx reJr.

rne cnoficrBa rBepAbIX

eHr'{e TBepAbrx reJr r,I

r Kpr{cTannH3arl}rr.

4 1,2

Jla6opamopuan pa6om

omHocumeruuoil enalrcu

t l&4: <Onpedeneuue

rcmu endyxu).

2 aJ

Jla6opamopuan pa6on

KQnurntpHbtx t6leh
nogepxHocmHuM Hatnf,a

lllb5: <AccnedoeaHue
v/til, ooycnoalleHHbtx

eHueM crcudrcocmu>.

2 3

Pasge.rr 3.

9.nercrpogurraMlrKa

Tervra 3.1.

3"rrercrplrvecnoe rroJre

9rerrpu.recKlre 3apt

3aps4a.3aron Kynona.
1rr. 3aron coxpaueHrrt 2 1,2

Srerrpuvecroe noJ

3reKTputrecKoro nor-f,. I
uorefi.

3. HanpaNenHocrb

plrHrlr4rr cyrrepnosr,rqlru

4 r,2

Pa6ora cHJr eneKrp

florenqnar. Paguc

9rnnnoregquanbHbre

MexAy HanpflxeHHoc

loTeHIIHanoB SJrer

,{usrerrpuxn B e

florrprEsaqur ArlgJreKrl
gneKTpHqecKoM rroJre.

)CTATIIIECKOTO TIOJI'.

)Tb rroTeHrlr.ranoB.

rroBepxHocrlr. Cnssr

fbro u pa3HocTbro

rpuqecKoro rroJrt.

reKTpuqecKoM rroJre.

r.rKoB. llpono4Hurn B

2 7,2

KouAencaropu. Coe4rar

6araperc. Sueprur rapr:

Sueprnr eneKTpr4qecKol

]Hlre KoHAeHcaTopoB B

ieHHofo KoHAeHcaropa.

) noJlt.

4 1,2

l8



Teua 3.2. 3arconsr

trocToflHHofo TOKa

Ycronnl, Heo6xoAl.rrv

H rroAAepxaHus 3JreKl

TOKA N IIJIOTHOCTb 1

yqacrKa rlerru. 3asucl
corlpoTl{BneHr,rr oT

rrJrorrl4Ar{ nollepeYHor(

3asilcr.rN,rocrb gJrerTpr,rr

npoBoAHr,rKoB oT TeMnel

JE AJIS BO3HHKHOBEHI4'

rrrqecKoro roKa. Cuna

)Ka. 3aron Orr,ra nrfl,

\,IOCTb 3IeKTpUqeCKOrO

raTepI,IaJIa, Anr,rHbr u

ceqeHufl rrpoBoAHr,rKa.

3CKO|O COIIpOTUBIeHH'

arypbr.

2 1)

3rerrpo4nr.rxyuarr cI

3axon Oua 4lr nolr
rrpoBoAHr.rKoB. Coel
greKTpIEqecrofi :rueprul

TA I,ICTOqHIIKA TOKA.

rft qenu. CoeAuueuue

{HEHHE I,ICTOIIHI,IKOB

a 6araperc.

4 I,2

3arou ,{xoynx--Jlenqi
gneKTpuqecKolo ToKa.

TOKA.

Pa6ora r.r MoruHocrb

Teunosoe .ueficrnr.re

2 r,2

Jla6opamopuan pa6om,
ydenuuoeo conpomt

npoeoduurca>.

lft 6: < Onpedeneuue

BlteHut Mamepucua

2 3

Jla6opamopuan pa6om

pa6omu u ilor4Hocmu e.

t JW 7: <Onpedeneuue

eKmpuqecKo?o moKaD.

2 aJ

Teera 3.3.

9;rercrpn.recrcuft rorc
B rroJrynpoBoAHuKax

Co6crseHHar u rpr{M

rroJry[poBoAHrrKoB.

npu6opu.

)cHarr npoBoAI,IMocTb

llonyuponoAHrrKoBbre

2 1,2

Tenaa 3.4 Marnurnoe Berrop r,rHAyKrlrrr{ Marrr

MATHITHOIO IIOJIS

[poBoAHr{K c rorcou. 3a

MaTHI,ITHOTO nOJIr Ha AB

Jlopenqa. Bsauuo4eficr

rrHoro rroJrr.,Ileficrsne

Ha rrprMonr{Heftnuft

cou Aunepa. ,{eficrerEe
rxyuuftc.r 3aprA. Cnna
]I,IC TOKOB.

2 1,2

Marnurnrrft nor:or. Par

IIpOBOAHT.TKa C TOKOM

Oupe4eneur4e yAenbHol

3aprxeHHbrx qacTr{q.

oTa IIo nepeMerleHr.rrc

B MATHHTHOM IIOJIE.

) saprAa. Ycnoprarenrn

2 1,2

Tervra 3.5

3rercrpouarHlrTHas
lrHAyKrIIIs

3nerrpouarnurnas, I

gneKTp[qecroe rone. C
MATHHTHOTO IIOJUI.

HAyKrIrs. Buxpenoe

r\loktHAyKrlur. 3neprna
2 1,2

Pasaer 4.

S.nercrpouarnrrrubre

rcoJre6anfis H BoJrHbr

Tena 4.1

3nenrporrarHrrrHbre
rcoJre6anHs

Cno6oAnue eJreKTpo.

llpenpaqenue sneprr.r

KoHType. 3aryxaroqu
xore6anaq. fenepa
gneKTpoMflrHr,rTHbrx KoJr

greKTpr.rqecrne Hore6an

TATHI{THbIE KOJIEOAHI{'.

r B rore6arenbHoM

) gneKTpoMarHHTHbre

op He3aTyxtuoqnx

6anufi. BrruyxgeHurre

u.

2 1,2
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flepeueuuuft ToK. feHeparop repeMeHHofo
ToKa. Euxocruoe u LrHAyKTlrBHoe

c0npoTr{BJreHr,rr rrgpeMeHHoro roKa, 3aKOu Oua

Anr gneKTpnqecroft qerur nepeMeHHoro roKa.

Pa6ora r,r MorrlHocrb nepeMeHHoro roKa.

4 1,2

TpaHc$opnaaropbr. Toru srrcorofi qacrorbr.

floryreune, [epeAaqa il pac[peAeneHr{e

sneKTposHepf[]r.

L 1,2

Teva 4.2

9rercrporrarH[THbre
BOJIHbI

SrerrporraarHr,rrHoe rroJre KaK oco6ufi Br{A

Marepr{rr. 3lercrpouarHr{THbre BoJrHbr.

Br,r6parop fepqa. Orrcpurrrfi rone6arelrnrrft
KoHryp. I,lso6pereHr.re paAxo A.C. flononurra.

llonsrve o paAuocBr3r{. flparraeHenue
gneKTpoMarHlrTHbrx BOJIH.

2 r,2

Paslefl 5. Onrurca

Teua 5.1 flpnpo4a
CBETA

Cropocrr pacnpocrpaHeHrrr cBera. 3axonu
orpaxeHr{r vt [penoMneHr{r cBera. flomroe
oTpaxeHr,re.

2 I,2

Jlnugrr. fnag KaK orrrr,rqecKarr

Ourraqecxue npu6opu.
cI{cTeMa. 4 r,2

Tevra 5.2 Bo.rrnonsre

csoEcrna cBera

I4urepSepeHqnx cBera. Kol
cBeroBbrx nyvefi. I4nrepQepeuqur

lneHKD(. Konrqa Hrroroua. I,Icu<

uHrep$epeHrlrlr,r B HayKe v
,{uQparqu.a cBera. ,,{raQparqm Hi

rIapaJIJIeJIbHbrx ny.rax. Iu$p
perrlerKa. flonsrne o r(
florxpusaqr4r rrorrepeqHbrx aonH. flc
cBera. ,{nofinoe Jryqenp(

florrpou4rr. ,{ncnepcur cBeri

crreKTpoB. Cnercrpu lrcnycKanrrr.

TIOIJIOIIIEHHfl.

]EHTHOCTb

B TOHK}IX

I-Ib3OBAHI,IE

TEXHI,IKC.

IIIEJII{ B

TKIII4OHHaS

rorpaQuu.

utpu3arJlJ.s.

IOMJIEHI,IE,

Br.r4u

Cnerrprr

2 1)

Jla6opamopnan pa6omaMS: <Or

noKa3ameln npenoMneHun cmeKnb).

9eoeneHue 2 a
J

Jla6opamopuan pa6oma l&
dnuuut ceemoeoil soJtHbt

d uQparcryuouu oil p ewe mKu D.

9:(
c

[suepeuue

noitot4bn

z aJ

Jla6opamopuan pa6oma ltb I0: < Or

onmuve cKoil cunat luH3br )).

)eoereHue 2 J

ParAe;r 6.

S.rreuenrsr

Ksanronofi Qnrnrn

Terua 6.1

Knanrosas rlrnore3a fhanra.
Bnerunufi (foroenerrpu.{ecrufi

BHyrpenHufi QorosQ<[err.

Qoroenerr,reHToB.

Oorourr.
e$Qercr.

Tunrr

4 1)rtL

0



KsaHronafl onrflKa

Teua 6.2

Oflgnrca aroMa

Pagsurue nsrJrflAoB Ha crpoeHr,r.e

3aroHorraepHocTH B aToMHbrx

BoAopoAa. Agepuat MoAenb aroMa.

Pesep$opaa. MoAenr aroMa BoAol

Bopy. KsaHrosrre reHeparopbr.

BerrIecTBa.

cneKTpil(

Jnrrru 3.
rAa uo H.

2 1,2

Tevra 6.3

@nrurca aroMgoro
sApa

EcrecrseHHa-s paAlroaKTr.rBHocrr

p4AHOaKTT4BHOTO paorr4Aa.

na6moAeur.rs u perr{crpaqu}r 3t

qacrr,ru. Crpoeune aroMHoro rAp

Maccbr. Sneprne cBr3rl u ycl
aroMHbrx sAep. f4epnue
I,Icryccrneuuar pa,Ar,roaKTr4BHocrb.

TDKeJrbrx rAep. I-{ennax rAepHalr

-fl4epuufi peaKrop. llonyuenue paAra

r,I3ororroB r.r lrx [prrMeHeHr,re. Bno.t

Aeficrsue pa,urroaKTr,rBubx I

9neuenrapHbre rracr[rlbr.

3aron
Cnoco6rr

LsxeHHhrx

. ,{eQerr
lftqusocrr
peaKrlr.ru.

.{eneuue
peaKrlus.

AKTI,IBHbIX

0rHqecKoe

sryreuufi.

4 r,2

PasAer T.

Sno.rrroqnx

Bcerenuofi

Tena 7.1

CrpoeHue u

pa3EnTrre

Bce;reunofi.

Harrra 3Be3,{Hat c}IcreMa - falarru
rarraKTuKrr. BecroHellHocrb I

lloHsrue o KocMoJrorull Pacrut

Bcenenna-f,. MoAem roprvefi I

Crpoeuue lr trpot4cxox,uenlle fararr.

:a.,{pyrue
cenennoft.

pf,rorlaf,cs

cenennofi.

K.

2 r,2

Tema7.2

Snoflrouus 3BBA.

Inuorela
npol|cxoxAeHl|q

Co.nse.ruoft
CIICTEMbI.

Teplaor4epnuft clrHTe3.

repMorAepHofi eHeprerr4Kr.r. Sneprnl

3BflA. Ssoaroqus 3Be3A. flpou
Corureqnofi cr,IcreMhl.

llpo6nenaa

Comrqa u

XOX.IIEHHE

2 1,2

Bcero:

Pesepn:
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7. XAPAKTEPIICTI,IKA OCHOBHbIX B oB AE.flTEJTbH

CTyAEHTOB HA ypOBHE )rqEEHbIX AEIA ruI (tIO PA

c oAE PXAHr4.fl )rqEBH o it [u ul{frJrI{Hbr)

PasAerur coAeprcaH[q

oA

Xaparcreprrcrr{Ka ocHo HbIX BITAOB AEflTEJI

Pasaefl 1. MexaHurca

EseaeHHe

Vuesu.s

rrnaHr{poBaH

Anfl AOCTTIX

npeABnAeHr4t

orIeHKLr Ilonrl

PagszrHe

n3JIararb

BOCnpr{Hr{

TIEJIOBCKA HA 14

flponsne4eHu

BCILIqUH I4 O

rEsuepeHufi.

o fIpeAcraBJIeH

nauepeHnfi np

Yuenze

Vueune

VragaHue

Quszvecrzx s

I4groxenue

conpeueHnofi

flpnae4enze

oBKr{ uerefi Aefl

-COOCTBEHHOI{ A

Vfl, NOCTABJIEHH

MOXHbTX pe3ynb

I43AIILIV CAMOKO

HHhrx pe3ynbTaroB.

00HocTI4 tcHo

N MbICJII4,

cBoro rotlKy

r4 aHuru3r4poBaT

rrplr3HaB€ul ilpaBo

MHEHLIE.

pr3MepeHrlr 0

Ka fpaHuIIbI no

lpaHLrrlhl rlo

nocrpoeHuu rpaSn

bIBATb fLI

JIIO.UAEMbIX 
'BJIEHU

fATb MOAEII{.'IBIEH

lpaHI4II rlpkI

KOHOB.

OCHOBHbIX

yuHofi KaprIdHbI M

r4MepoB BlruflHkrfl

bHocrlLr

uene{,

TOB 3T4X



Qzsurce Ha npc

rrpor{3BoAcrBa.

ZcnorusoBaHI4

nnQopuaquu.

pecc B TexHI{Ke LI T€

: I4nrepHera Ant

(HOJI OT a

TIOI4CI

Knneuarurca Ilpe4cranJreHue Mel

ypaBHeHrarrMr4 3aI

npoeKrlr{efi cropocrr

flpe4cranneHne Mel

rpaQuraull 3aBLIcrIM

cKopocrr{ oT BpeMeHl

Onpe4ereHlle Kool

cKopocTl{ Lt ycKa

3aBrcrrMocrr,r KoopAl

BpeMeHLI.

Oupe4eneHne roopA

pocrr{ 14 ycKope

3aBr4CHMOCTr{ KOOpAI

BpeMeHu.

flpoee4enne (

paBHoMepHofo upaB

Vnagauue I{crIoJIb3

BpalrlaTenbHoro ABI4;

llpuo6pereHne or

BbrrroJIHeHzeM pa3nl4

Paspa6orrca Bo3Mo:

KOHCTpyKIII{r

onpeAeneHrlf, KI4HeM

llpe4crauenue und

Br{Ae ra6lnqu.

aHr4qecKofo ABuxe

r4cr{MocTr{ KoopA

oT BpeMeHI{.

aHl{rrecKofo .qBl4x{e

)crrr KoopAr4HaT v I

AuHur npoft4eHHo

)E}lVIfl. TEJIA IIO

,Har r4 upoenqIafi cr

rnar npofiAeHHoro n'

tLrfl TeJIa IrO ytr

Har LI npoerquft cr

paBHTITeJIbHOTO

{onepeMeHHoro ABU)

)BaHLr.f, nocrynareJ

teHnfi B TexHlrKe.

rra pa6oru B I

rHhIX COqn€rnbHbIX p(

cHoft cucreMbl .IIe.

urr sKcnepuMe

ITI4IIE CKLIX BEJII4IIHH.

opMallun o BLrAax Al

vg.

HAT

TEJ

ufl TCJ

KIIU(DOe

o nyr

:paQrEra

,pocTr4 (

TLI, CKO-

lBHEHI,I'

)pocTH (

AIJAJIH

:euuft.

bHofo

pynre

nefi.

rcrnufi

IT€IJIbHO

V>KE}lI4fl

a

t4

a

n

l)

vI

T

\d

rf

a

t4

c

14
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,I[nHamnna O6sscHeHue .rIeMoH

rroArBepxAaroulr{x 3

I4avrepeulre Maccbr r(

I,Isuepeuue cLIJrbr 83€

Brr.InclteHlre 3Haq(

3HAIIEHI{IIM MACC B:

ycrcopenufi

Brr.rzcrenze 3Haq

I43BECTHbIM 3HAIIEHI{

CpaaneHze currr 4ei

llpzueHeHue 3aKoHi

pacqerax cprJr kr ycl

TEJI

CpanHeuue ycKopel

rrJraHerax Coffre.rHo

BrrAereHue B T(

Kareropufi nayvuoft

Tparlr{oHHbrx 3Kcrrel

rKoH r{Heprlun.

TA

auo4eficrBr{s rer

JUg, CLIJI TIO

luuoAeficrByroruux

)IIUfl. yCKOpeHUt

:M CI4JI U MACC

crBus, u nporlaBoAefi

BCeMI4pHO|O T.f,fOT

opeHrafi sgazlloAefic

r4fl, cno6o4uoro na,

i cncrerr,ru

Kcre yue6Hzra

mQoprvraqnu.

I4MCHTO

iBECTHbI]

]EJI YI V

TEJI II

TBI4g,

Hufl. np

rByroqLI

EHKIS, H

TCHOBHbI

l)

o

n

X

a

X

3arconur coxpaHeHrrr B

MEXAHIIKE

llpurrreneHrae 3aKoHi

BbIIIPICJIEHU.f, LI3MEH(

83ar.rMo.ueftcrsnsx.

IrlsvrepeHne pa6o'

Kr{Herr,rqecrcofi gHepr

Brr.rucreHze pa6r

KuHerkrrrecrcofi gHepr

Brr.rllcreHze rlorel

fpaBr4TaqI4oHHoM IroJ

Onpe4eneHr{e rlore

4eQopuupoBaHHoro

4eQopvra\uu u xecr.

flpuueueune 3aKoH

coxpaHeHl4f, I4M[I)

n.uit crcopocrefi reJ

bI CI4JI LI

II{ TEJIA.

ThI CLIJT

IlI TCJIA.

qnanrnofi

e.

u

9HepfLtL

uu€trrbHol{ 9HepfrII

TeJIa IIo ]

:OCTLI TEJIA.

r coxpaHell}rfl, Mexi

I bca

npu

AJ

u

3MEHEHI

3MEHEHI

TEJI

yrpyl

t3BecTHC

HLIIIECKC

fl

K

A

g

B

o

vl

14



gHepfr{r{ npu pacqeTax pel

Bar{MoAefi crnnfi TeJr rpaBrlTarlr{oHHhrMr{

c r{JraMLr ynpyf o cTr,r.

o Vrcasanze rpaHr4rl rrpr4MeHr{Mocrrl

MEXAHI4KI4.

o Vrcaganze yue6Hrrx Ar4crlrrrrJrr{H, [pr4

KOTOpbTX UClOnByrOTCr 3aKOHbr COXpaHeH

ry.

)u

:

T3

T'

IbTATOB

JIAMI4 I{

IAKOHOB

yr{eHHH

Pasaer 2.

Mo.nercylqpHafl

Quruna u

TepMoAlrHaMr{Ka.

Ocnosbr

MoJreKyJrnpHofi

KnHerHrrecnofi

Teop[n.

Lllea.nrnrrfi ras

BrrnonHeHpre gKcnepHMeHToB, cny)Kax

o6ocHoaaHr{s MoneKyrrpHo-K}rHer}rrrecKo

(MKr).

PerueHrEe 3aAarr c [pr,rMeHeHr4eM c

ypaBHeHr4r MoneKynrpHo-KprHernqecrcofr

fa30B.

Onpe4ereHr4e napaMerpoB Berqec

rasoo6pasHoM cocroflHuu Ha ocHoBankrr y

COCTO.f,HTI' I4.IIEEIJIbHO|O IA3A.

Orpe4ereHne rapaMerpoB BeIrIec

raroo6pasuou cocrorHl4ll n npou(

npoqeccon no rpaQr4KaM 3aBl4cl{Mocru p (

p (v).

SrcnepunaeHTaJrbHoe r,rccJreAoBaHrre 3aBua

(T),V(T),p(V).

Ilpe4craureHkre B Br{Ae rpaSnrcon u3<

zso6apHoro r4 z3orepMllqecKoro npoqecco

Brr.rracreHue cpe4nefi KllHeruqecroft

TerrJroBofo AB[xeHI{t MoneKyn Iro p

TeMrrepaType BerrlecTBa.

Brrcrca.srrBaHr{e rl4rlore3 AIrfr o6

na6ruoaaeMblx ssreHnfi.

YragaHze rpaHHII npI,tMeHI4MocrI4

(r{Aea^rrbHrrfi rag> I,I 3aKoHoB MKT

4

CH

DA

IB

X(

T'

N

rx(

3.

3

3E

6t

K AJI'

TeopI|Ir4

:oBHOfO

Teopurl

BHEHH.'I

A'IIIHX

,V (T),

B

B

ocTH p

v

)pHofo,

Hepflrl4

ecruofr

CHEHI,Iq

\,IOAenl{

2s



Ocuonu

TepMoArrrraMrrKH

o ZgMepeHI{e Korl{rlecrBa rerlJlorbl B

TenJIOlepe4arru.

Pac.rer KoJrr{qecrBa

ocyulecTBJreHlr.rr

TerrnolepeAa.refi.

Pacqer r43MeHeHr,rt

TerrJlorbl, Heo6xo4z

3aAaHHOfO npo

BHyrpeHHer4 eHep

pa6oru u [epeAaHHoro KonuqecrBa rer

c [crroJrb3oBaHr{eM rrepBofo

TepMoAr4HaMnKLr.

3aBr{cr{Mocrn p (V).

o Brr.rncJreHlre pa6orrr fa3a, coBeplxeH

I'I3MCHEHI4LI COCTO.'IHKTfl, NO 3AMKHYTOMY ULI

. BH.rlrcreHue KlI,.{ upu coBepIIreHLII4

B IIpOqeCCaX n3MeHeHI/I.fI COCTOTHI{.I IIO

o Pac.rer pa6oru, coBeprueHHofi rasou,

rlr{Kny.

o O6r.f,cneHue npr,rHrlrrnoB IIEI1{CTBUI,

MAIXIH.

. ,{erraoHcrparJtTr poJII{ QnsIEru B

coBeprxeHcTBoBaHLILI TeTIJIOBbIX ABl{raren

o I4sroxeHlle cyrrl gKororl4qecKl4x

o6ycroueHHblx pa6orofi TerInoBbIX AB

npeAnoxeHlle rIyTLr nx pelueHnf,.

YrcagaHue lpaHI4II npl4MeHllMocrll

TepMoAr{HaMI{KI4.

Yvenne Becrl{ ALIaJIof, BhlcnylxllBarb

ofrfroHeHTa, ) IacTBoBaTb B ALICKyCCUU,

BbrpaxaTb LI oTcTaLIBaTb cBolo TotrKy 3peH

o YrcagaHne yve6Hux AI4cIITITIJII{H, rIpI4

Koropbrx I,Icrronrcylor yue6usIfi uarepual

TepMOAI{HaMI4KITD).

IIeccax

yroMy

noBb{x

3aKOHa

HeH14e

yqeHI4L1

uu vr

HOBFI



Csoficraa rapoB,

)rclrAKocrefi , rnep4urx

I4suepenLr e BJrax{HocrLt Bo3Ayxa.

Pacqer KoJrr4rrecrBa rerrJrorbr, Heo6xo4ra

ocyqecrBJreHrrr npoqecca nepexoAa Be|

oAHOfO afpefaTHofo cocrorHufl. B Apyfoe.

SncnepuvreHT€LlrbHoe r{ccneAoBaHHe

csoficrs BerrlecrBa.

flpuae,qenze npprMepoB KarlunntpHblx s.

6ury, npr4poAe, rexH[Ke.

Irlccne4onaHue MexaHI4rIecKLIX caoficra

TEJI.

flpuueneHue QrEsIauecrcux nossrufi u 3

yre6uovr Marepl4ane npoQeccut

xapaKrepa.

IrlcuomsoBaHue IrlHrepHera Anfl

nHSopuaqnz o paspa6orrax u rIpH

coBpeMeHHbrx rBepAbIX n anaopQHux Mare

IK

H2

vIe

)u

[0

te(

re

}JI

T

IIJIOBbIX

?HT4I4 B

fo AJxs

)TBA H3

BepAbrx

OHOB B

UIbHOfO

TIOKTCKA

HEHI4'X

AIIOB

Pasler 3.

9.nercrpoArHaMrrKa.

9"rrercrpocrarrrKa

Brr.{HcreHne cI4JI B3al{Mo.Ileficrsu.f,

gneKTpuqecKl4x 3aptAoB.

B rr.rucreHrre Harrpf, x(eHHocrLI gneKTpnqec

oAHOfO U HeCKOJIbKAX TOrrerIHbIX SJIeK'l

3apf,AoB.

Brrqucrenze noreHIIIraJIa gneKTpI,IqecK(

O.UHO|O U HECKOJIbKLIX TOTIEIIHbIX 3NEK1

3aprAoB. Zsrrrepeune pasHocrtl rloreHlluan

ZsuepeHne gHeprr{n gneKTpl4trecKor

3aprxeHHoro KoHAeHcaTopa.

Bsrqucrenue gHeprI{I4 3neKTpl4qecKol

3aprx{eHHofo KoHAeHcaTopa.

Paspa6orKa rIJIaHa LI Bo3Moxnoft cxevru

gKClepr{MeHTZIJIbHOfO oq

gneKTpOeMKOCTIrt KOHAeHCaTOpa I{ AI'I9JIOK:

lo

pl

to

rF(

pr

]B

)

o

A(

'Al

pr

qEqHbIX

to noJl-tr

tqecKI,lx

) IIOJI'

II{CCKI4X

NOJI'

TIOJI'

:ficrr,uir

{eJreHr4t

IIICCKO14

27



rrpoHI4IIaeMocrLI BeuIecTBa.

. flpoae4eulae cpaBHI4TeiIbHoro

TpaBVTaIII4OHHO|O I4 gneKTpocTaTl{qecK

pexrMe

BneHI4t

vir,Ha

KAKOM

aHaJII43a

rroI4gKa

BIdWTfl

TOKA B

eu

o I4sruepeHl,Ie MouIHocrI,I greKTpl4tlecKoro

o I4guepeHl4e 3AC u BHyrpeHHero coil

UCTOIIHLIKA TOKA.

BrrnolHeHLIe pactleroB cLIJIII ToKa I4 Harlp

yqacrKax 3reKTpI4rIecKI{x qenefi .

O6sscHeH r4e Ha rIpI'IMepe gneKTplltlecrofi

qern c AByMt LIcror{HLIKaMLI roKa (3AC

cnyqae I4cror{HuK gJleKTpntlecrcoft gHep

B pexl{Me feHeparopa, a B KaKO

norpe6urelr.

Onpe4eneHrre reMrleparypbl Hlrrl4 HaK€L[lI

I4srnreperule oneKTpl4qecKoro 3apsAa 3ne

Cn.srue BoJlbraMlrepnofi xapaKTepHcrLIKIlt

o IIposeAeHI4e cpaBHI4TeJIbHO|O

ronynpoBoAHI{KOBbIX AI{OAOB I4 TpI{OAOB'

o Zcnorb3oBaHl{e I4HrePnera Anfl

unQopruaqun o [epcneKTI{BaX

lonynpoBoAHl{KoBofi rexHurcn.

Ycranoera npFII,IHHo-cJIeAcrBeHHbIX c

O6rscHenue [pLIpoAbI ereKrputlecK

MeraIIJIaX, SJIeKTpoJILITaX, la3ax'

rroJIynpoBoAHI{KaX

flpurnreueHrle oneKTpoJII43a B TexHrIKe

o IIpoeeAeHrIe cpaBHI4TeJIbHOIO

TIECAMOCTOf,TEJIbHO|O U CAMOCTOSTEJIbH

pa3pqAa

llocroqHHutfi rorc



MarnurHbre sBJreHHf I4sueperu{e LIHAyKIIITI4 MarHlrrHoro noJlt.

BrrqucneHr4e evril, 4eficrnylouux Ha rlpo

TOKOM B MA|HHTHOM IIOJIE.

Bsr.{IacreHl{e cLIJI, 4eftcrnyoqllx Ha 3JIeKl

3apf,A, ABI4xyIrIIditcs, s MaTHI4THoM IroJIe.

Irlccre.uosanue ssreHllfi gJIeKTpoI\'

r{HAyKIIrII4, C aMOHHAyKIII{I4.

B H.rLIcreHLI e gHeprLILI MarHI{THoro IroJIt.

O6rscHeHIae IIpr4HIII4na

SJTeKTpOABI{faTenf,.

O6rgcneuue npI4HIII4rIa Aeitcrsus r

gneKTpl,tqecKofo ToKa 14 sneKTpoH3Metr

npu6opon.

O6tscsenne IpLIHIII{Ia ,4eficrau.a

cneKTporpaQa, ycropurenefi 3apf,xeHHbD(

O6tscHeHLIe po JII{ MarHLITHoTo IroJI-f, 3 elral

pacreuraft , xI{BorHbIX, r{eJIoBeKa.

flpuae4eHlle [pI{MepoB npaKrur{ecKoro ntr

I{3f{eHHbIX nnlenui1 3aKoHoB'

ycrpoficrn.

flponegeune cpaBHI{TeJIbHoro aHaJru3a

gJreKTpOCTaTnr{ecKofo, Ma|HHTHOfO Lr

gleKTpl4trecKl4x nolefi .

O6r.scHeHue Ha rIpLIMepe MaTHIaTHrIX

roqeMy Qnsuxy MoxHo PaccMarPIZ

MeTaAI4 CIII4TInI,IHy

BOAH I{K c

puqecKuu

ariHursofi

Aefrcrnu.s

)HepaTopa

LITEJIbHbIX

Macc-

qacTuII.

r{ F XI43Hrr

I,II\{EHEH14.'I

npu6opon,

caoficrn

BLIXpeBofo

4nreHufi,

BATb KAK

Paue"u 4.

Ko"ne6aHHfl Lr BoJrHbI

MexannqecKlre

rcore6anlrq

. I4ccre.uosaHl{e 3aBI4cI{MocrIa [epl4oAa

MATEMATI4qECKO|O M€UITHI'IKA OT EfO AJII4

r{ aMrnlrry4rr rone6 asuit.

o I4ccreroBaHlle 3aBI4crIMocrI't [epproAa

ryy3a Ha IIpyxI'IHe oT efo Macchl 14

rcqne6anufi

HEI, MaCCbI

rcQne6annfi

xPcrKocr14
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npylrQrHbr.

Brr.{ucreHr{e nepr{oAa KoJIe 6alauit MareMa

MaTITHLIKa IIO I{3BeCTHOMy 3HaqeHUIO efo .n

BuqucreHr{e nepr{o4a rore6auuir rpy3a H€

IIO II3BECTHbIM 3HATIEHI4'M EfO MACCbI 14 )

rpy)Kr{Hbr.

Bupa6orHa

allurkr3upoBaTb,

vrHQopnaaquro B

3aAarlaMu.

flpnre4euue

MEXAHI4qECKI{X

rraccrEQuKarlrdr{

HaBbrKoB BOCq

uepepa6arblBarb u rlp,

COOTBeTCTBLII4 C IIOCTaI

nplrMepoB aBToKonet

crrcreM. lI1

rcone6annfi

I4IICCKOfO

ILIHbI.

npyxr{He

:ECTKOCTI,I

HHI,IMATb,

Abf,Bn.rrTb

JIEHHbIMI4

ITEJIbHbIX

oBeAeHr4e

Vupyrue BoJrHsl I4avrepeHue AII,IHII snyroaoft BoJIHII rro pe:

na6nro4eHnfi uHrepQepeHqzv 3ByKoBbIX B

Ha6nroaeune u oob.f,cHeHI4e

nnrepQepeHIII4I4 Ia 4zQparcqrlll MexaHl4qec

flpe4craureHr4e o6racrefi npl4MeHeHue, yn

a nepcleKTprBbr efo I,IcnoJIb3oBaHLrs B p

o6racr.f,x HayKLI, TexHI,IKkI, B MeAkIIIrrHe.

I4sroxeHr,re cyrrl gKororLlr{ecKl4x

cBr3aHHbrx c nogAeficrBl{eM 3ByKoBbIX

OpfaHLI3M qeIOBeKa

yJlbTaTaM

)JNH.

qsreHI4fi

CKIX BOJIH.

,Tpa3ByKa

L3JILItIHbIX

upo6reu,

BOJIH HA

S.nercrpoMarHrrrHbre

rco.ne6aHHq

. Ha6ruo4enze ocqznnorpaMM rapMc

nore6aHrafi curn roKa B IIenI4.

o I,IsNrepeHr{e gJreKTpoeMKocrn KoHAeHcaropi

o I4slrepeHlae nHAyKTLrBHocrI,I KaryIxKLI.

o I4ccleAonaHl{e flBlreHr4fl gJleKTpl4trecKoro l

B rrocireAoBareJlbHoft uenz.

. llponegeHrae aHaJrorr{r4 MexAy Qts

BEJII4III4HAMI4, XAPAKTEPI,I3YIOUII{MI.I MEXA

HUqECKI,IX

t.

)e3OHaHca

aqecKnMH

{r4qecKyIo
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o Llcuomgo

znQopua

3neKTpos

H sJreKTp(

Pac.Ier 31

SJIEMEHTA

I4ccre4on

rpancSop

I4ccre4or

nepeMeHr

)MarHlrrHyro role6areJlbHbre crdcreMbl.

ra.IeHnfi cI4JIbr roKa u Hanp.rrxeHr4s Ha

x qellu nepeMeHHofo ToKa.

V}IKIE nprrHrlLrna NEIIICTBIJ.fl

rMaTOpa.

raHr{e npuHrlr4rra 4eficrnur reHeparopa

rofo ToKa.

BAHUE I4urepuera Ant TIOIICKA

rlr,rn o coBpeMeHHbIX croco6ax nepeAaqu

repruz

S.nercrpoMarHr{THbre

BOJIHbI

Ocyulecrr

Zccre4on

IIoMoIIIbI(

PagsHrlae

yporcax {

AesTeJrbH

O6rscHer

yrrpyfHX

I,IsroxeH

CBfl3AHHb

BOJIHAMI4.

O6rscHer

coBpeMeI

JreHIIe paAl{OnepeAaql4 I{ paALIOnpLIeMa.

lHr{e cBoficra gneKTpoMarHurHbIX BoJIH c

r uo6prnrHoro rereQoHa.

qeHHocTHoIo oTHolue}lus. K LI3yr{aeMbIM Ha

tzr3ZiKV O6rerrau 14 }cBavBaeMbIM BuAaM

)crr4.

LIe [pLrHrIr{[u€LIIbHofo p€t3Jlltqu-f, npl4poAbl

,r gneKTpoMafHLITHbIX BOJIH.

ne cyrr{ oKororl,IqecKl4x npo6leru;

x c gneKTpoMarHurHbIMI4 KoJIe6aHHtMr4 Lr

ue ponu gneKTpoMarHzTHbIX BOJIH

Hbrx Lr ccJre.rloBaHu.f,x B cereHHofi

Paster 5.

Ournna

flpupo4a cBera

o llpnuene.

rrpenoMJr

o OnpeAent

rryBcTBul

o Yueuue

AaBaeMbI

o Pacqer I

fr4e Ha [paKTI4Ke 3aKOHOB OTpaX{eHrIt 14

Hr{r cBera rrpr4 perxeHr4l4 3aAaq.

Frue cneKTpaJlbHbrx rpaHrrll

)JIbHOCTI{ qeIOBeqeCKOfO fJla3a.

crpor{Tb r,Iso6paxenzr npeAMeroBj

)JII4H3AMI{.

rccro.f,Hr4f, or nI4H3bI Ao Iaso6paxeuur
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o

a

npeAMeri

Pac.Ier or

I,IsuepeHr

I,Icnurau

rn.Iecrofi crlJrhr Jrr4H3hr.

e $orycHoro paccr o fllavrs. JrI4H3bI.

re MoAeJrefi uurpocKona u reJlecKona

Bo.[Hoesre cnoficrna

CBCTA

Ha6nro4e

9neKTpor!

Ha6nroAe

SJreKTpOI!

Ha6nro4e

9neKTpoN

I4euepenr

na6mo4e

Ha6nro4e

Ha6nroAe

cBeTa.

lloncr

4raQparcq

llpnne4er

I4CrIOnb3(

unrepQe

Ar4cnepcr

llepeuncl

I4CIIOJIb3(

r,r HrepQepeHur4H

4r,rQparquz

IIonrpLr3anlI4I4

IIdE SBIEHI4.f,

AIHLITHbIX BOJIH.

IIdE .f,BJIEHT4.'t

AfHLITHbIX BOJIH.

II4E .f,BJIEHI{fl

I,I CBETA.

eHr4e MeroAoB tIo3HaHI{t,

BaHbr IIpu I43yr{eHr4u yKa3aHHbIX

AfHLITHbIX BOJIH.

e AnvHbr cneronoft BoJIHrI rlo pe3ynbraraM

rr{.rr rBreHIry I{HrepQepeHquIa.

rr{e .sBreH ut guQpaKuI{I4 cBera.

Ir4e .f,BJreHI,I{ nOJIflpU3arJUkr U AIdAfiepCr4Lr

pa3nr4quv u cxoAcTBa Me)KAy

roHHbIM I{ ALICnepCLI OHHbIM CIIeKTpaMH,

He rrpl,rMepoB rIo.f,BJIeHI4t B IrpUpOAr3 Lr

BAHI4fl B TEXHIIKE f,BJIEHIII4

)eHrI[Lr, 4uQparquu, noIrflpu3aIJurtr pr

KOTO'pbIe

ssreHtafi

Parael 6.

S.neueHrbr KBaHTonofi

QHrurcu

Kaanronafl o[TrrKa

Ha6nro4a

O6rscrrs:

OCHOBE K

Pacqer

gJreKTpOr

Onpe4en,

rpaQnry

rr QoroereKrpl{qecrcnfi eQQerr

b 3aKoHbr Croreroaa n .IIaBJIeHI{e cBera Ha

raHToBbIX npeAcraBlenui

\daKckrMilJlrHofi KLIHeTI{qecrcofi SHeprrLII{

oB npu QoroenerrpuqecKoM eQQerre.

rHlre pa60rrr BbIXoAa sneKTpoHa rlo

3ABI,ICI4MOCTI4 MAKCUMAJITHOfr

tz



KI{HETI{q(

TbI CBETA

Irlsvepeur

llepevzcr

npr4MeHt

O6rscHer

cnoftcrs r

O6rscHer

coBpeMer

crofi oHeprr,rr4 QoroslerrpoHoB or qacro-

e pa6oru BbrxoAa oneKrpoHa.

oHkre nprE6opon ycraHoBKr4, B Koropbrx

:rcs 6egrlHepqr{oHHocrr SoroeQ$ercra.

r4e KopnycKynrpHo-BoJlHoBofo AyanI43Ma

)oroHoB.

ne ponl,I KBaHToBoI4 o[ITI{KI4 B pA3Br4',Tr4U

nofi Qz:nrcu

@usnna aroMa Ha6rrc4e

Pacqer q

cBeTa np

cTaur4oHu

O6lscner

ATOMA BO

pa3nvrrHr

I4ccneAon

Irlccne4on

JIAMIIbI.

Ha6nro4e

na3epa.

llpzne4er

coBpeMer

I4cnomsc

nnSopua

Brr.{Lrcrer

I,t3BECTHb

I4e JII{HeI{qarbrx crIeKTpoB.

acToThr u AnI4HbI BOJIHbI I{ClyCKaeMOfO

14 flepexoAe aToMa BoAopoAa I,I3 oAHofo

pHofo cocToqHrrt B Apyfoe.

n e npor4cxox(AeHl{ g. tturteiuaroro crleKTpa

IopoAa u pa3nlrqus. ruueilqarblx crIeKTpoB

tx fa30B.

aHlde rnnefi.{arofo cneKTpa.

aHr{e rrpuHrluna pa6oru JIToMI{HecueHruofi

{I{e o6r.scHeHue [pI{HqI{na aeficrnurr

r{e [pr4MepoB LIcrIoJIb3oBaHVfl, n€Bepa B

uofi Hayre Lr rexHLIKe.

BaHue I4nrepnera Anfl nol4 cKa

qun o nepcneKTl4Bax [pIIMeHeHI4t na3epa

rr{e AJII{HII BoJIHbI 4e Epofilt qacrLIIItbI c

M 3HAqEHI{EM LIMTIYJIbCA

@nsnrca aroMHoro

sApa

. Ha6nroAe

Bzrucon

o Perucrpz

rrie rpeKoB anr$a-vacrl{Il B KaMepe

L

)oBaHLre tAepHbrx n3nyrleHllfi c nououlblo
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CIIETqT4KA

Pac.rer elr

Onpe4ene

nApd,

paAr4oaKT

Brr.{I4cret

paAuoaKT

Oupe4ere

Brr.rlacrer

{AepHbrx

lloHrarrnanr

LICTIOJIb3O

I{OHLr3rrp)

MeAI4III4HI

LIsroxeHl

cB.{3aHHb1

paAroaKT

llpone4eH

tlo ux

3aprAy, Bl

flonzvanr

soo6

KaxAofo

oBJraAeHr4

AOCTkDT(er

Ae.f,TeJIbH(

llpe4cran:

QyH4auer

SJIEMEHTA

fefirepa.

>pruu QBfl3u aTOMHbTX rAep.

Iue 3apflAa r,r MaccoBofo qr,rcJra aToMHoro

BO3HI{KarorIefO B pe3ynbTare

TBHO|O pacnaAa.

ne gHeprr{Lr, ocao6ox4aroqeficr ilpr{

,TBHOM pacnaAe.

rue npoAyKroB r4epuofi peaKrlnr4.

ue gHeprrtr4, ocno6ox4aurleftcs [pr4

)eaKrlr,r.f,x.

te nper{MyrrlecTB

raHus arorrruoi

rorlnx usryueHufi

Lt HeAOCTaTTKOB

SHepfr{u 14

rIpoMbIIuJI eHHO C|TI4,

e cyrr{ gKoJrorrrr{ecKr4x npo6reu,

K c 6uororn.recKr4M 4eficrnueu

rBHbrx nsryueHufi.

{e KJraccnQranaquu gneMeHTapHbrx rlacrllq

IusuuecrcrErr,r xapaKTepr{crr,rK€IM (uac;ce,

)eMeHH )KLrzHr4, cnzHy H T.A.).

:e rleHHocrefi HayvHoro rro3HaHu.fl MHpa,

ue Anfl rleJloBetrecrBa B rIeJroM, a )\nfl

o6yuaroulerocr JrrrrHo, qeHHoc:refi

r MeroAoM HarrHofo no3HaHHr )\nfl

rir yclexa s rro6oM BLIAe [paKTl{rrecrofi

)CTLI

.eHr4e o xapaKTepe qeTblpex rI{IIoB

rr€LrrbHbrx B3al{MoAeficrnuft

)Hbrx qacrlru B Br4Ae ra6maqu

Paraer 7.

3no.urouus Bce.nennofr

o Ha6lroAer

TCJIECKOII

r{e 3a 3Be3AaMI4, Jlynofi n IrJIaHeraMI{ B
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Crpoer

B

ue tr pa3BrrTne

:e.nennofi

Ha6rrc.uesue COJIH(

TEJIECKOTIA I{ COJIHEI{

lrlcuomsoBaHLre

uso6paxeuufi

nHQopvraqun o6 nx r

O6cyx4eHrae Bo3Mo

Bcenesuofi.

I4cnortrgoBaHlIe

coBpeMeHnofi ufiQop

Oqenra unQoprr,laqnl

AOCTOBepHOCTLIt

aKTyaJIbHOCTpl I4 T.A.

)I{HbI)

ofo:

r'[Hrer

IIflTEH

(paHa.

HETA

)CKI,IX

tHocr.f,x

c [roMolrlblo

I'nfl tlorlcKa

o6reKroa u

cqeHapl{eB 9BonIOq}II4

lHeTa nns, [oLIcKa

r o pEBBLITzn Bpenesnofi.

Lr!ilv ee csoficts:

ITI,IBHOCTI4, IIOJIHOTbI,

,CMHY

lco6e

XHbI)

IrInre

)MAI]I4

cIIo

o6re

Snor

l

rpo

Colne

rmlurf 3Be3A.

'IIIIOTE3A

rcxox(AeHI|q

quofi crrcreMbl

BrrqucreHl,Ie gHepr

TepMosAepHbIX,peaK

@opuylltpoBKo,

gHepfeTLIKLI.

O6rscHeHue BJILTf,HI

3eumo.

floHr,ruaHl{e po[I4 K(

HayqHofo I{ gKOHOMI

O6cyx4euze cc

rrpor4cxoxAeulau Co

'VU,

rlr4tx.

rpo

LA CC

)CMI4I

rqecI{

BpeM

JIHEqI

ocso6oxAaroulgficg ilPvr

JIEM repMotAepuofi

nHe.rHofi aKTnEHocrLt Ha

ecKr{x I4ccneAoB a]giuit,

)ro 3HaqeHl4.f,.

)HHbrx fI4rIpTe3

ofi cncreurr
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8. YItrEEHO-METOAI,ITIE CKOE II MATEPTIAJIb

Onn cnnrIEHIrE rlpof PAMMrI yqnnnofr

Jlnreparypa:

A[q cry,ueHros:

1. ftvrurpraena B.@. @usura 4nx npoQeccuit' LI cre

npoQunr : yue6HIEr< Ans cryAeHroB npoQeccnoH€trlbH

opraHz3al\ufr , ocBallBalorqzx npoQeccuu I4 crlequ€rn

2. ,{vrurpnesa B.@. @uszra 4nx npoQeccuit I4 cneqz

upoSnnr. C6opnuK 3aAaq: yue6. noco6ve An-a cryA

o 6p asonareJlbHblx opraHLI3 a r\r4ir, o cBaLIBaroqlIX rr

cflo.- M.,20r7.

3. ,{rtaurpuesa B.(D. @usnra 4nr upo$eccuir I{ cneIIIz

npoQunx. KoHrponbHble MarepI4€LIIu: yve6. noco6

npo$eccuoHuulbHblx o6pasonareJlbHblx opraHI43aIIH

4poQeccnu r crequarlbHocrll CIIO. - M.' 2016

4. fil,rnrpnesa B.O. (Dzsura 4m npoQeccuir u cneIIIl

rlporlnnr. Jla6oparopHufi rpaKrl4Kyrnr : y're6. n

rlpoQeccnoH€LllbHbrx o6paronareJlbHblx opraHI'I3aIII4

4poQeccull n cnequarlbHocrpl C[IO. - M., 2011.

5. ,{naurpnesa B.O. @IEsLIKa 4rr npoQeccuit'u c

riporf unx : oJleKTponnrrfi yue6. -rureroA. KoMnJIeKc

j.rpeN4eHufi cpe4. rlpoQ. o6pa:oaaHLrn. - M',20 | 4

6. .frnrzrpraesa B.O. Qugurca 4:rLn npoQecczfi H cneuua^

rfpo$ranr : eneKrpoHHoe yue6noe I43AaHI4e (ranrepan:

rlplrJroxeHne) 4na o6parona reJIbHbIX yvpex4eHnfi c

J- M., 2014.

T.TfoQuIr,rona T.I4., (Dupcon A.B. OusI,IKa AJII npoQe<

rexHur{ecKoro LI ecrecrBeHHo-HayrlHoro npoQunefi : C

nocp6ue Ant cryAeHToB npoQeccuoHailbHblx o6pason

ocBplrBaroulnx npoQeccuu I4 cflelllr€t[bHocrll CIIO. -

O-TEXHI,IIIECKOE

cqrrunul{bI

gocrefi TexHnqecKoro

o6paronareJIbHbIX

ocrll CIIO. - M., 20ll

nocrefi TexHurrecKoro

HToB npoQecczoHaJlbHblx

n v crequ€LIIbHOCTI'I

rnocrefi TexHl4qecKoro

Am cryAeHToB

, ocBaI,IBaIOIUkIX

ruocrefi TexHl4qecKoro

AJrr cryAeHroB

. OCBALIBAIOIUEX

rHocrefi TexHLIrIecKofo

o6pasonareJIbHbIX

rnocrefi TexHl4qecKoro

BHOe sneKTpoHHOe

. npoQ. o6paronanm.

ft u cueqnarbt{ocrez

HLrK 3aAar{. yqeo.

bHbIX opraHl{3alltrfi ,

.,2017 .
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)pHbrx u IIpaKTI|qecKI|x
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Jla6op upu6op Art H3yrl )HI,Itr LI3OIIpOqeCCOB B ra3ax 4

MaurnHa sner<rpoQopHa 1

Ha6op ra6oparopHuft " htntra" I

furpouerp rcrlxoMerpx {ECKHLI 7

,{uHauouerp ra6opatol nnfi lH 5
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p acnpocrp aHeHI{t B3aLIMoAe itcrnus.

5.3aronu Hrrorona

6.Pa6ora cLrJIbI

T.flpo4orbHble BoJIHII
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