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TIO' CHTIT E JIbHA.fl 3AIIIICKA

Pa6o.rat rporpaMMa no (pusure ws,Il Krracca (6aronufi yporeur) cocraBJreHa B

coorBercrBtIl,I c @fOC cpe4rero o6rqero o6paronaru{fl, yrBepxAeHHhrMr,r npr,rKa3oM

Muuo6pnayrn or 17.05.2012}lb 413, c freroM Oe4epanrnoft o6pasonarenrHofi rporpulMMbr

cpeAHero o6uero o6pasorauu.n.

Pa6oqat uporptMMa BKrrcqaer [orcHr,rreJrbHyrc 3arr[cKy, coAepxnHr{e o6yrenur,
[JIaHI{pyeMhIe p$yJlbrarbr ocBoeHr{t uporpaMMbr no Qraar,rre, TeMarr,rqecKoe nnanfipoBarr}re.

Ousura KaK HayKa o nan6oree o6qux 3aKoHax [pfipoAbr, Bhrcrylzu B KaqecrBe
yre6noro flpeAr\,rera B rrrroJre, Bnocr,rr cyulecrBeHnrrfi nxnaA B cr.rcreMy sHaHr,rft o6
oKpyxanqeM MI.Ipe. llkolruuft xypc (fusuKr,r - cr{crerraoo6pasyrouluit 2rrrc, ecrecrBeHHo-
HaflrrhD( yre6nrx npeA,IeroB, rrocKoJrbKy (fuanvecrHe 3aKorr6r Jrexar B ocHoBe rrpoqeccoB H

lueuuft,I,rafraeMhrx xI,tMuefi, 6nororreft, Szsra.recxofi reorpa$ueitu acrpououuefi.
I,Icnonrsosanve n aKTI{BHoe upr{MeHeHr{e (pusuuecrfix sHaHrfi onpeAenrer xapaKTep H

pa3BI,ITI{e pasnoo6pasHbx rexnororuft r c(fepe gHeprerr{Kr,r, Tpanc[opra, ocBoeHr,rr KocMoc4
noJlfrenldt HoBbrx Marepr{{rJroB c 3agaHHrna[ csoficrBaM]r tr Apyrr.rx. Vzyuenue Qusuru BHocr.rr

ocnosHoft BKI4A n (foprraupoBaHue ecrecrBenuo-HayqHs; Kaprlruhr Mrrpa o6yrarorquxcs, B

(fopuuponanue yueuuft [pl,rMeHrrb nayrnufi MeroA rro3Hanur rrpr,r BhrnoJrHeHr{r,r uun yre6urx
nccre,uonannft.

B ocnony Kypca Susr,rrr,r Anr ypoBHs cpeAHero o6uero o6pasonanrr rroJroxeH prr
ugeit, Koropbre MoxHo paccMarpr,rBarb KaK npr,rnrlu[br ero [ocrpoenr4s..

Ilden qatocmflocmu.BcoorBercrB un c sefiKypc rBJrrercr rofutrecKr,r
sanepm€uublM, oH coAepxl{T Marepr{aJr r43 Bcex panAeJroB Snsurz, BKrroqaer KaK Boupocbr

KraccuqecKoft, raK r{ coBpeMeuuoft (fusuxu.

Ildea eenepaJru3aquu. B coorsercrBr,rr c uefi uarepnaJr Kypca Qusmr o6reAuseu
BoKpyr ([usnuecxrx reopufi. Be.qyruurr,r B Kypce flBIrsercs, Soprranponalrr{e npeAcrasneHuft o
cTpyKTypHbx ypoBHrx MaTepfiu, BerrlecTBe r{ noJre.

Ilden zyrtanumapuiaquu. Ee pearlrsarlur [peA[oJraraer r.rcrroJrb3oBaHr,re

rylr,IafiI{TapHofo IToTeHIII{aJIa ([uauuecrofi uayrr,r, ocMbrcJreHr{e cBr3}r pa3Br{Tr{r Quanrn c
pa3BI{TI{eM o6Iqectea, a raKxe c Mr{poBo33peHqecKr,rMr{, HpttBcrBeHHbrMr,r r,r gKoJrorFrecKr,rMr{

npo6reuaun.

Ilden nparundnofi nanpaaneHuocmu. Kypc QnsuKLr rrpeArroJraraer 3HaKoMcrBo c
IUI{pOKI{M KpyroM TexHl,IsecKr,rx r{ TexHororrqecKxx rrpr{Jroxenufi usyreuurx reoprft u
3aKOHOB.

Ilden ?KoJro?u3aquupeurn3yercr [ocpeAcrBoM BBeAeHr{ff sJreMeHToB coAepxatrvrs.z

uocnrq€nnbx sKoJIoruqecKHM npo6lenaau coBpeMeHHocrr.r, Koropbre cBr3aHbr c pa3Br.rrr{eM

TeXHI{KI,I I,I TexHoJrornft, a tarxe o6cyx4euux npo6neM paqr{oHaJrbHofo rrpHpoAorroJrb3oBaHr{r u
gKororuqecxofi 6esonacHocrrr.

CrepxHenrruLl eJIeMeHTztMr{ Kypca $usuxu Ha ypoBte cpeAHero o6qero
o6pasonaHI,t.f, sBrtlorcr ([usuvecrr{e reopuu (Soprr,u.rpoaaHr{e upeAcrasreHrft o crpyKrype
IlocrpoeHl{.fi Susr.rvecxofi teopuu, ponu ([ynaaMeHTaJrbnbD( 3aKoHoB r{ npr.rHrlr4uoB B



coBpeMeHnbx npeAcraBJreHr,rrx o npupoAe, rpaHr{qtx [pr,rMenr,rMocrr{ Teopuit, Ntsonvcanilfl
ecrecrBeHHo-Ha1rq15s snreHI,rft u npoqeccon).

CucreuHo-AesrerbHocnmni rro,e(oA B Kypce (puslrru perrJrr{3yercr flpex,qe Bcero 3a

cv0r opraHrr3arllrlr gKcuepuMexramnofi AeflTenbnocrr o6yraro[Iuxcs. .{nr 6asororo ypoBHt

Kypca Susuxu - ero r{cnoJrb3oBarrue cucreMhr QpouranurhD( KparKoBpeMeHHhx
gKcrrepr,rMeHToB r,r na6oparopurx pa6or, flpu sroM o6ecueqr'rBaercr oBnaAeHr,re o6yraroqnuucr
yI\{eHI,If,MI,r npoBoAr{Tb KocBeHHbre r{3MepeHr{r, rrccJreAoBanufr,3aancrauocrefi (pusn.recrux

BeJII{qI{H LI IOCTaHOBKy OIIbITOB rro [pOBepKe [peAJrOXeHHhD( rfirloTe3.

Eonrruoe BHI4MurHr{e yAenrercs perueHr,rrc pacuenrrx r,r KatrecrBeHHbx 3aAaq. flpu etou
.ulr pacu€tnbx 3a,{aq flpuopr,rreroM rBJrf,rorcs,3ara.il4 c rBHo saAaHHofi QNsxuecrofi uo4emto,
[o3BOJIflIOIq]Ie [pI,IMeHSTb r.r3rreHHhre 3aKoHbr r{ 3aKoHoMepHocTr4 KaK r.r3 OAHOTO pa3AeJIa

Kypc4 TaK r,r r.rHTerpnpyr 3HaHrls rls pa3Hbx pa3AeJroB.,ftr rauecrBeHHhx 3aAaq uplropr{TeroM

f;BJrtlorct ga4anvfl. na o6rscHeur,re uporeKannr ([usuqecKr.rx ssneHr,rfi ]r npoqeccoB B

oKpyxtuoqeft xuaxu, rpe6yroune nu6opa Snsuuecroft uoAern Nrs.crrya\Hr{ rpaKrr{Ko-

opr,reHTr.rpoBaHHoro xapaKTepa.

,{ocruxeul{e 9Tr{x qereft o6ecuequsaercfl, pertreur,reM cJreAyroqilx 3aAaq B rrpoqecce

I,rs1"reHllt Kypca Susrarcu Ha ypoBHe cpeAHero o6qero o6pasonanr,rr: upuo6pereHr,re cucreMbr

suaHufi o6 o6uprx Sneu.recrux 3aKoHoMepHocrDL 3aKoHtx, Teoprln(, BKJrroqar Mexaur{Ky,

MoJleKyJltpnyro lpusr,rry, oJreKrpoAlrHzrMr{Ky, KBaHToByro ([usuxy rr oJreMeHrbr acrpoQusuru;

$opunponanue yueunfi [pr,rMenrrb reoperr,rqecKr{e 3naHr,rr glx o6rrcueuux (pusuqecKr,rx

snreHuft B npr{poAe v NllilpulafrTr4s [paKTrqecKr{x pemenr,rfi n nosceAnensoft xr'r3Hr,r;

ocBoeHl{e cnoco6os perueHur panJlr{rrubx 34Aatr c sBHo gaAausofi Susuuecroft uoAenrro,3aAarr,
fio,{pa3ryeBuuoq}rx caMocro.f,TeJrbHoe co3Atur}re Snauvecrofi nao4elu, aAeKBarnofi ycnonu.ru
ga/Lavtu; IIoHLIMaHHe Qusnuecrux ocHoB r.r upr,rHrlr,r[os Aeftcrsus rexu[qecrux ycrpoficrn u
TexHoJlornqecK[x upoqeccoB, r{x BJrr{rrHrrs.Ha oKpyxruoqFo cpeAy; oBJraAeHr{e MeToAaMLr

cttMocrosreJlbHoro rrJraHr,IpoBaHr,rr I,r [poBeAeur{r Qnsu.recxux gKcnepr,rMeHToB, aHuwrgau

I,IrTep[peraquu uuQopMarlnr{, o[pe.qeneHus AocroBepuocrr,r rroJrfrennoro peyJrbrara;
co3AaHI,Ie ycronufi AJr.f, pa3Br{Tutyv,enult [poercrHo-r{ccJreAoBarelscxofi, reopuecroi
,iIetTeJIbHocTt4.

flepeuenr na6oparopHbD( r,r uparTr,rqecrrx pa6or cocraBJreH c yr€rou r{HAr{Br,rAyaJrbubrx

oco6exnocreft o6yrarouluxcr r{3 rrr,rcJra peKoMeHAoBaHHbx $e4epaurxoft pa6ovefi nporparr,rrraofi

cpeAHero o6qero o6pa.:onanur ro (pusure anc 10-l l uacca 6asonoro ypoBHr.

C OTEPXAHI,IE OEYqEHI,Ifl
11 KJIACC
Pas.qen 1. 3rerrpoAnHaMrrKa
Tema 1. Maznumaoe none. 7nexmpomazuumHan undyxqun

flocrosHHrre Marnl,rrbr. BgauuoAeftcrnne rrocrorgnbnr MarHr,rroB. Manruruoe noJle.

Berrop rr,rarnutnoft r{HAyKrI}M. IlpraHqun cynep[o3r,rqalr MarHr,rrHhD( nolefi. Ilu:r^uuuarnurnoft
I{ITAyKIII{fi. Kapruna nmnufi, rraarnurrrofi r{HAyKqur,r norc rrocrosHxbD( MarHr.rroB.

Maruurnoe Irone npoBo.{Hr{Ka c roKoM. Kaprrna nunnlt HHAyKurrH MarHurHoro noJrt

AJII,IHHOIO npSMOI'O IpOBOAHT{Ka r,r 3aMKHyrOrO KOJTbUeBOTO IpOBOAHT{Ka, KaTyrrrKlr C TOKOM.

Onrrr 9pcrega. BsafirvroAeftcrBr{e [poBoAHtrKoB c roKoM.

CunaAuuepa, e€ rrao4ynr H HarrpaBneHr,re.



Cr,ua Jlopenqa, e€ uo4ynr r,r HanpaBnenre. ,{nuxenrre 3aprxesnofi qacrurlbr B

oAHopoAHoM MarHLrrHoM noJre. Pa6ora culrr Jlopeuqa.

.f,sreHue eJleKTpoMtlnrrarnoft r{HlIyKrlr{u. florox BeKTopa uarnurnofi I{HIyKIII,I}I.

3lexrpo4nnllq/Iqat cuna r{HAyKrlr,ru. 3arou gJrercrpoMarnuurofi rdgAyKrlr{}r Oapaaer.

Brxpenoe oneKTplqecKoe [oJre. Snexrpogwrxyqar cuilavHryKrlr,Il,I B npoBoAHI.IKe,

ABIDKyIqeMCS nOCTy[aTeJrbHO B OAHOpOAHOM MarHr{THOM noJre.

llpanr.rno Jlenqa.

I4n4yrrunnocru. .f,sreHr,re caMor,rHAyKrlr,ur. Slerrpognuxyrqrur cr.rJra caMoHHAyKrIlru.

3neprur Marur{THoro noJrt KaryrxKr,r c roKoM.

3nexrpouanu,rrHoe rroJre.

Texnuqecrne ycrpoficrBa I{ [paKTr,rqecKoe [pr,rMeHeHI,Ie: flocrorHHbre MarHr,rrbr,
gJIeKTpOMarHI,IThr, SJreKTpOABr{raTenb, ycKop}rTeJrr{ SJreMeHTapHhrx qacTI,Iq, I4H.qyKIII{OHHafl Ileqb.

,{enoucmpa4uu
Onur 3pcre,ua.

Otxronenrae gJreKTpoHHoro nfrKa MarHurHbrM rroJreM.

llnnnu r{HAyKTIHH MarHHTHoro noJrr.

Bsar,rl,roAeficrBr{e AByx [poBoAHr,rKoB c roKoM.

Cuna Arr,rnepa.

,{eficrnne cunu JIopeHrIa Ha r{oHhr sJreKTpoJrr{Ta.

.f, srenue gJreKTpoManrurnoft LrHAyKurlr{.

flpanuno Jlesqa.

3asucur,Iocrb gJIeKTpo.qsIDKylIefi cr,rJrbr r{HAyKrlr,rx or cKopocr}r r,r3MeHeHnr MarHr{THoro noroKa.

-f, srerue caMo r,rHAyKrIr,M.

Jlaflopamopnue pa6ombt u yqefl u.tecKue ?Kcnep uJtenmbt
I4syvenue MarHnrHoro noJrr KaryrrrKn c roKoM.

Jla6oparopuar pa6ora Ns I (I4ccreAoBaHHe Aeficrsu-r nocrosHHoro MarHr{Ta Ha paMKy c roKoM)).

Jla6oparopHar pa6ora J\b 2 <HccneAoBaHHe rBJreHr{r sJreKrpoMaruurHofi rdHAyKrrr{n).

Paslefl 2. Ko.ne6arurfl rr BoJrHbr

Teua 1. Mexanurtecxue u ?neKmpomozHumHorc xoneflanue

Kole6arenbHilI crrcrerraa. Cso6o.qHbre MexanuqecKr{e rore6aHu.fl. fapuouN.recKr,re

rore6anus. flepuo4, qacrora, aMnJrr{TyAa u $a:a rone6auufi. flpyxnnnrrft MasrHr,rr.

Marenaatnqecrufi MaJrrHr{K. Ypanuenne rapMonr,rqecrrax xole6anuit.IlpenpaqeHr{e 3Heprufi

rrpn rapMoH[qecKux xore6anr,rqx.

Kore6arerursrft KoHTyp. Cso6oAHHe aJreKTpoMarHr{THbre rore6anu.fl B r,rAeaJrbHoM

xole6atenrHoM KoHType. Analorur MexAy MexaHr,rqecKr,rMr{ r,r gJleKTpoMarHr,rrHbrMr{

rore6annsuru. Ooprr,ryna Toucona. 3aron coxpaneHr,rr gHeprr,ru B HAeaJrbHona rone6areJlbHoM

KOHrype.

llpe4crameHr{e o 3aryxruorqnx xole6annxx. BuuyxleHHbre Mexanr,rqecKne

xone6auus. PesoHaHc. Buuyx4euHbre sneKTpoMarHr,rrHbre xore6aHu.s.

flepeuennrrfi rox. Cr,rHycoraAanrnrrfi neperraennrnl ror. Morquocrb nepeMeHHoro

rora. AunlI,{TyAHoe r,r,Ueficrnyroulee 3HaqeHr,re cr,urhr roKa Lr Hanp')(eHr,rs.



TpancQopuarop. flpou3BoAcrBo, nepeAaqa u uorpe6nenlre oJreKTpuqecrofi oHeprlII,I.

3rororuqecKr,re pr{cKr,r npu [porr3BoAcrBe gJreKTpogHepru[. Kynrtypa [crIoJIb3oBaHI{t

gJreKTpogHeprr{r,r B noBceAueBno[ xugnu.

Texnu.recKr,re ycrpoftcrBa r{ rrparTr,rqecroe rrpHMeHeHHe: gJleKTpl,Iqecrufi 3BoHoK,

reHepaTop rrepeMeHHofo ToKa, IrIIHrrrr 9JreKTpo[ePeAa.r.

,[emoncmpaquu
I,IccreAosaHrre napruerpos rore6arenrnofi cucreMbr (npyxuHHuitulu MareMarntlecrr,Ifi

uaaruur). Ha6mo,qenue 3aryxziloqr.rx rore6 asuit.
I4ccreAosaHue csoft crs BbrHyxAeHnrrx xore6 ar^uit.

Ha6ruo.qenue pe3oHaHca.

Cso6o.{HHe gJreKTpoMarur,rrHbre rore6an[.fl .

OcqullorpaMMbr (sanucuuocrr{ cr,rJrbr roKa H HanpflxeHr{r or BpeMenu) anr gneKTpoMarHI{THhrx

rore6anuft.
PesoHaHc rrpt,r uocJreAoBareJrbHoM coeAr.rHeHr{r{ per{crop4 KaryIrIK}r I{HAyKTI{BHocrI,I u

KoHAencaropa. Mo4eJrb JrlrHlrr{ gJrercrporrepeAaqu.

Jlaflopamopaue padomu u yqeuuqecKue ?KcnepuueHmb,

I4ccneAosaur,re 3aBr{cr{Mocrr{ uepuoAa MaJrbx role6asuft rpFa Har^uru or AJII,IHbI Hurr4rr

Macchr !pFa.
I4ccre4onanne [epeMeHHoro roKa B rlerru r,r3 rrocJreAoBareJrbHo coeAun€rrnbrx KoHAencaropa,

KaTyrrrKr.r r4 pe3}rcTopa.

Teua 2. Mexauurtecxue u ?neKmportaznumubte oonub,

MexanuqecKrre BoJrHbr, ycJroBr{fl pac[pocrpaHeHr{fl . flepuo4. Cropocrr
pacnpocrpaHentrs.u NrvHaBoJrHbr. flonepeunue lr npoAoJrbHlle BoJIHrI. I4urep(pepeurrtrsu

au$parqfir MexaHrqecKr,rx BoJrH. 3nyr. Cropocrb 3ByKa. fpourocrb 3ByKa. Brrcota roHa.

Teu6p 3ByKa.

3rerrpouarHr,rrHbre BoJrHbr. Ycrosus r.r3JryqeHr,rfl gJreKTpoMarHI,ITHbx BoJrH. BsaHI\dHat

opI4eHTarIEs BeKTopoB Eo B, v B gJreKTpoMarnratrroft BoJrHe. Csoftcrsa gJreKTpoMarHLITHbD( BoJrH:

orprDl<eHrre, [peJroMJreHHe, florsptrgarrr4s,.quQpaxqilr, nnrep$epenql{t. Cropocrr
gJIeKTpOMZlrHHTrrbrX BOJTH.

llkana gneKTpoMarHHTHbx BoJrH. flpnueHenr{e gJreKTpoMarHHTHbx BoJIH B TexHI{Ke 14

6rrry.

llpuHqr,rnrr paAr.ocBs3r{ r,r reJreBr{AeHHr. PaAHonorarIIEs.

3nexrporraarnr{Trroe 3arpr3uenr.re oKpyxtuoueft cpe4rr.

Texn[.recxue ycrpoficrBa r{ uptucruqecKoe rrpl{MeHeHr,re: My3bIKa.iIbHhIe I{HcrpyN{eHTbI,

yJrbrpa3ByKoBut r Ar{arHocr}rKa B TexurrKe r{ MeAr{rlrrHe, pa4ap, pa.uuoupu€MHuK, TeJIeBI43op,

aHTeHH4 rereSon, CBr{-ue.rb.

,[enoncmpaquu
O6pasonaHue rr pacupocrpaueHr{e uoflepeqnbD( I,I [poAoJIbHbD( BoJIH.

Kone6;rroqeecfl TeJro KaK r.rcrorrHr.rK 3ByKa.

Ha6mo,qerue orptDKeHus r,r [peroMJreHr{r Mexaur{qecKr,rx BoJIH.

Ha6ruo.uenue unrepSepeHqrrrd u aIaSpaxqull MexaHLIqecKI{x BoJIH.



3nyxonofi pe3oHrurc.

Ha6rro.qenve cBflgr4 rpoMKocrr{ 3ByKa r{ Bbrcorbr roHa c aMrrJrr{TyAoft lr.racroroft xonebannfi.

I4ccreAosaHrae csoficrs gJreKTpoMarHHTHbx Bom{: orptDreH}re, npeJroMneHl{e, nontpu3ar\ufl.,

au(ppaxqux, unrepQepeHrlr.rr.

Tena 3. Onmuxa

feorraerpuvecKaf, orrrr,rKa. flprrraom,rHeftnoe pacrpocrpaueHr{e cBera n o4Hopo4nofi

cpeAe. JIyu cnera. Toqeqnrrfi ucroqHr{K cBera. Orpaxenne cBera. 3aronrr orptDreHl{t cBera.

llocrpoenue nao6paxenuft n unocKoM 3epKaJre. llpenourenue cBera. 3aronrr upeJIoMJIeHI{t

cBera. A6comornrnl uoragareJrb rrpeJroMJreHr{f,. flomroe BHyrpeHHee orpaxeHue. flpegenrnrrfi
yroJl [oJrHoro BHyrpeHHero oTprDKeHr4e..

lncnepcut cBera. Cnoxnrd cocraB 6eroro cBera. Ilser.

Co6uparouile u paccer,rBarorque JrLrH3hr. Tonras Jrr,rH3a. Oorycuoe paccrotHlle il
onrr,rqecKilr clrJra roHKofi mrngrr. flocrpoenue uao6paxenufi e co6uparoqux E paccelrBarolrlnx

JILIH3Ix. Ooplayna ronxofi Jrr,rH3bI. Yserfi.reuue, AaBaeMoe runsoft .

Ilpe.4enu [pr{MeuuMocrr{ reoMerpuuecrofi onrr{Kr,r.

Boffrosas onruKa. I4nrep([epeHrlr{fl cBera. KorepeurHbre r{croqHl4Kr,I. Ycronus
na6rroAenufl Maxcr{Myil{oB r,r Mr,rHr,rMWoB B uurep$epenqnonnoft Kaprr,rne or AByx cuuSasHrx

KOrepeHTHbx HcToqHr{KoB.

.{n$parqur cBera. [u$parquonHaf, peurErrca. Ycnosue Ha6nroAenra.fl rJraBHbD(

Miu(cI,IMyI\{oB rrpI,r uaAeHr'M MonoxpoMaruqecKoro cBera na auQparq]roHHylo peru€xy.

flonxpusaqus, cBera.

Texnuqecrue ycrpoftcrBa r,r flpaxTuqecKoe [prrMeHeHr{e: ottrs{, rryr;.a, Qoroannapar,
npoeKrlr,roHurfr annapar, Mr{KpocKo[, TeJrecKorr, BoJroKoHHaJr orrrr,rKa, guQparquonuar

peurdrra, rrorspor,rA.

.{err,roncrpaqun
flpruortruefisoe pac[pocrpaHeur,re, orporeHr,re u npeJroMJreur{e cBera.

OnrrrecKr,re npu6opu.
Ilonnoe BHyrpeHHee orpomeur,re.

MoAem cBeroBo,ua.

I,Iccregoranue ceoftcrs nao6paxeu[ft s rr,rusax.

MoAenn Mr,rKpocKorra, TeJrecKona.

Ha6rroaenr.re rnnrep([epeHrlr.rr cBera.

Ha6nrolerue grSpaxrlnv cBer a.

Ha6moAenr.re Aucrrepclrlr cBera.

flonyrenue creKTpa c rroMorrlbro nplr3Mbr.

floryreuue cneKTpa c noMorqbro 4uQparunonnofi penemu.
Ha6rno.qenue uonspu3arllnr cBera.

Jlaflopamopnue pa6omu u y.reH uqecKue sncnep raweHmbt

Ha6.rno.qenue Ar,rc[epcr{H cBera.

Jla6oparopnaa pa6ora Jtlb 3 <Hguepeur{e uoKa3areJrr rpenoMJreHr{r creKJID).

Jla6oparopuar pa6ora Jtlb 4 <I4ccne,qoBaHlre csoftcrn uso6paxenr,rft s ruH3ax).



PasAefl 3. Ocnonu cfleqrraJrbHoft reopnn orrrocrrreJrbnocrrr

fpanuqu npr{MeHr,rMocrr{ KJraccu.recrofi Mexanr{Krr. floctyraru c[equrlJlbnofi teoputt

OTHOcI{TeJIbHOcTI,I: I{HBapI{aIITHOCTb MoAyJIt CKOpOCTI{ CBeTa B BaK)rJ[r,Ie, npHHIII{II

orHocr,rreJrbHocrr{ 3fiuulreftua. OurocnreJrbHocrb oAHoBpeMeHHocrr,r. 3aueAresue BpeMeHI,I H

coKparr{enue AJrr4Hbr. Sneprux l,r r{MnyJrbc penrrr{Bucrcxofi qacrl4ubl. Cnsgs Maccll c euepruefi u

I{M[yJIbcoM penrrr{Br,rcrcxoft qacrnqbr. 3ueprur rroKof,.

Pas.qeJ 4. Knanronan Qnrurca
Tetva l. ?nantenmu KgaHmoeofi onmuxu

Ooronrr. Oopuyna lllanra cBfr3ur gHeprrlr (porona c ero qacroroft. 3neprur u
r{MuyJrbc (porona.

Orrprrrue r lrccJreAoBaune (foroeQQerra. Onrrrrr A.f. Cronerosa. 3aKoHH

r[orosQQerm. Ypanueune 3fiHrureftua anr r[oroer[(|erra. <Kpacuar rpaHr{rla) $otoe$Qexra.

.{anneuue cBera. Onrrru fI.H. Jle6eaesa.

Xurunqecxoe,ueficrsue cBera.

TexHu.recrne ycrpoficrBa r{ npaKTr.rqecKoe upr{MeueH}re: (forosneuenr, $orogaruur,
coJIHeqHuIfl 6arapea, cBeroAlroA.

,{*toncmpaquu
Ootost[Qerr Ha ycrruroBKe c rlunxosofi nlacrunoft.
I,Iccre.qosaHr{e 3aKoHoB BHerunero SomsS$erra.
CneroArao,u.

CorHeqnas 6araper.

Tetwa 2. Cmpoenue amoJva

MoAem aroMa Toucona. Onrrrrr Pesep$op,ua ro paccerHr{ro o-qacruq. fhaHerapHzul

MoAeJrb aroMa. flocryrarrr Eopa. llslyreuue r uorJrouleuue tporouoB npr{ nepexoAe aroMa c

o,qHoro ypoBHr sHeprur{ na 4pyroft. Bu,qrr cneKTpoB. Cnerrp yponnefi oHeprHH aroMa

BOAOpOAa.

Bonnoerre csofi crBa qacrr,rq. Bomrrr .qe Epofirs. KopuycrynflpHo-Bonnoeofi AyaJII{3M.

Cnontannoe u BbrHyxAeHHoe r,BJrfreHlre.

Texnxqecrue ycrpoftcrBa Ia [paKTr{qecKoe upr{MeHeHr{e: crreKTpaJlbHufi anail,rs

(cnerrpocrou), narep, xsaHrosbrfi KoMnbrorep.

,\uwoncmpaquu
MoAem orhrra PesepQopaa.

Oupe4ereurre AWrHbr BoJrHbr Jra3epa.

Ha6mo,qen[e ffineftqarhx crreKTpoB rcnfreHr,rs.

Jlasep.

JI adopamopuue p adomil u yqew uqecKue ?Kcnep wfieHmb,

Jla6oparopuan pa6ora J\b 5 <Ha6nroAeHlre m,rneftqaroro crleKTpa).



Temo 3, Amounoe ndpo

SrcnepnueHTlr, AoKul3brBarorqlre cJroxHocrb crpoeHllt r4pa. Otrcprrrr,re

pa,{uoaKTr,rBHocru. Ourrru PesepQopaa no oupeAeJreHr{ro cocraBa paAr{oaKTI4BHoro I,I3n)nIeHI,It.

Csoftcrna anr(pa-, 6era-, raMMa-r{3JrfreHr{r. Bila-f,Hre pa,q[oarTlrBHocrl{ Ha x}IBbIe opfaHI{3MbI.

Orrpurue flporoHa ra nefirpona. HyuoHnas MoAerb rApa feftsen6epra- I,IsaHeuxo.

3apra rr,qpa. MaccoBoe qr{cJro r,4pa. I4aoronu.

Anr(fa-pacuag. 3rerrponnrfr u rro3uTpoHnrrft 6era-pactraA. faMrraa-usrfleHlae. 3arou

paAlloaKrr.rBHoro pacn4Aa.

Sneprnr cBs3Lr HyKJroHoB e rApe..flgepurre cr,rJrbr. ,{eQexr Maccbr s.Apa.

.fl4epnrre peaKrlr.r[.,{eneHue rd c}rHTe rAep.

.f,gepHrrfi peaKrop. Teprraor4epnufi cunres. flpo6nerrabr r,r flepcreKTuBbl r4epuoft
gHepferLIKLr. Sronoru.recKr{e acrreKThr r,uepnofi gHeprerr,rKr,r.

3rerueurapnbre qacrr,rqu. Orrprrrue [o3]rrpoHa.

MeroAu Ha6rroAeu[s r.r penrcrpaqulr gJreMeuTapnbrx qacr]rrl.

Oyu4alaeur{r.JrbHbre ssar,traoAeficrBufl. EAuucrso (fu:uuecrofi raptnuu MI{pa.

Texuu.recrue ycrpoftcrBa r,r [paKTr.rqecKoe npr{MeueHr,re: Ao3r{Merp, KaMepa Bumcoua,

r,uepuuft peaKTop, aroMHafl 6ona6a.

,{auoncmpa4uu
Cq0tqur noHr'r3r,rpyroq{x qacrr.rq.

JI aflopamop n ote paflomu u yqen uqecKue I Kcnep uitenmb,
Jla6oparopnax pa6ora Ne 6 (I4ccreAoBaHlre rpeKoB qacrurl (no roronrnvr QororpaQuxv)>.

Pasler 5. 9;renrenrbr acrporroMrrn n acrpoQrcrrKrr

Sraurr pa3Bvrrrrs, acrpoHoMr,ru. flpurnagHoe r,r MlrpoBo$peHqecKoe 3HaqeHlde

acTpoHoMu[.

Bu.q gn€gAnoro ne6a. Cosnes4r,rx, spK[e su€sgrt, rrJraHerbr, r,rx BrIA]rMoe ABI{xeHI{e.

CoffreqHar cucreMa.

Comrqe. CorneqHar arTuBHocrr. I4cro.nruK suepruu Comrqa la gn€sA. 3s€sArr, ux
ocHoBnbre xapaKTepr{cruKlr. .{uarparr,rua (crreKTpzlnrsufl KJracc - cBerl{Mocrr>. 3se3Abl

masHofi rrocJre.rloBareJlbHocrr{. 3anucnrraocrb (Macca - cBerr.rMocrb)) AJIS ss€sA rnanuofi

[ocJreAoBareJrbHocrr.r. Buyrpenuee crpoeHr,re ss€sA. CoepenaeHHbre rrpeAcraBJreHr,Ir o

npoucxoxAeHvr4pr gBoJrroquu Comrqa u ss€gA. 3ranu )Kr{3Hr,r ss€sA.

Mrequufi llyrr - Harrra falarrura. flonoxenlre H ABI,IXenue Connqa s faraKruxe.
Tunrr raJraKTLrK. P4Auoranarrvr.nn KBa3apbr. 9€pnue Abrpbr n sApil rarIaKTI,IK.

Bcerennas. Pacmnpenne Bcelennofi. 3aron Xa66m. Pag6eranne ftuIaKTHK. Teopux

Bomruoro BpbrBa. Perfixrosoe r,r3JrfreHr{e.



Macmra6Ha-fl crpyKTypa Bceleunofi . MeraranaKrllKa.

Hepeu€nnue upo6reMbr acrpoHoMr,rfi.

Vqenuqecxue naflntodenua
Ha6rno.qenr{r HeBoopyx€nnrna rna3oM c HcnoJrb3oBarr}reM KoMlbrorepHbx npI,IJIoxeHHft wn
onpeAeJleHr,rs rroroxenrac He6ecurx o6rerroB Ha KoHKperrryro rary: ocHoBHbIe co3Be3AI,Is

Cenepuoro uoJrymapu fl, H flpKue gs€sAH.

Ha6nrolennr B TeJrecKon Jlynrr, ruraHer, MreqHoro llyrra.

Par.qe.n 6. O6o6qarcqee rroBTopeHne

Ponr QnsuKI{ I,I acrpoHoMnr.r B 3KonoMr,Iuecxoft, TexHoJror[uecrofi, coquarrnofi u

srnqecroft c(pepax AeffTeJrbHocrlr qenoBeKa, poJrb r,r Mecro Su:uxu u acrponoMr,rr,r B

coBpeMeHHoft nayruofi xaprnxe Mr,rpa, ponr Qusuqecroft Teoprur n Qoprr,rr,rpoBaur{r,r

lpeAcraBJlenrafi o Queu.recrofi xaprune Mlrpa, Mecro Quewvecroft raprr,rnrr Mr{pa n o6u1eu pa4y

coBpeMennbx ecrecrBeuno-HafrHbrx rrpeAcraueHrfi o npnpoAe.

Mexnpeqnrernbre cBfl3rr

I,Isyrenue Kypca Queuru 6agonoro ypoBHr s I I Kracce ocyulecrBrrerc.f, c y.r€rou
coAepxareJrbHbx Me)K[perl\derHbD( cssseft c KypcaM]r MareMarr{Kr,ro 6nororuv!,xvtMvtn,
reorpa$ur,r I{ TexHoJroruu. MexnpeAMerHhre fionrTyrs, cBr3rurHbre c r{3freHueM MeroAoB

HafrHoro no3HaHI,It: rBJreHr{e, Hayruuft Qarr, rIarrore3a, Qusuuecran BeJr]rqr,rHa,3aKoH, Teopur,

ua6moAeuue, grcrtepuMeHT, MoAenr{poBanr.re, MoAeJIb, IBMepeHI,re.

MameuamuKa: pernenue cr,rcreMhr ypanueuuft, Tpr,rroHoMerpr,rqecKr,re (fynxuuu: cr,rHyc,

KOCI{HyC, TaHreHC, KOTaHTeHC, OCHOBHOe Tpr,rrOHOMeTp[qeCKOe TO)KAeCTBO, BeKTOpbr r{ UX

[poeKuI,IH Ha ocfi KoopAr{Har, cJroxenr,re BeKTopoB, npor,r3BoAHlre gJreMeHTapHbx (pynrquft,
npLI3HitKI{ uoAo6uc rpeyroJrbur{KoB, o[peAeJreHue nnorqa,{H rrJrocKux Quryp u o6r€ua rel.
Euonozua: gfieKTpuqecKne sBreHfis g xusoft [p]rpoAe, rore6arenbHbre ABr{xeH[s B xusofi
np[poAe, olrI,IqecKI,Ie tBJreHr{r s xusoft npflpoAe, Aeficrnue pa4r4ialt1prtr Ha xr{Bbre opraur{3Mbr.

Xuuun: crpoeHlre aroMoB H MoJIeKyJr, Kpr,rcraJrJlr4qecKaf, crpyrTypa rnep4rx reJr, Mexanr{3Mbr

o6paeorauzr Kpncrturnuqecrofi peru€rru, c[eKTprrJrbHrrft ananr,rs.

feozpafuun: MilrHI{THbre [oJrrcca 3eurn, 3arre]Kr{ MulrHr{THbx pyA, Qorocr0ura seMuoft

noBepxHocTr,r, [peAcKtBarrr{e seulerprceuufi .

Texuonozun: IruHur4 gnercrpolepeAarr, reHeparop rrepeMeHHofo roKa, oJreKTpoABrrrareJrb,

[HAyKIII{oHHaf, rreqb, p44ap, pa,4uonpugMHr.rK, TeJreBr,r3op, aHTeHHa, rere$on, CB9-ne.rB,
npoeKlll{oHurul auuapar, BoJroKoHHiur orrrr{K4 corHeqH as 6arlape*

IIJIAHTIPYEMbIE PE3YJIbTATbI OCBOEHI,If, IIPOTPAMMbI TIO OII3}IKE HA
vPoBHE CPEAHEI O OEIIIEIO OEPA3OBAHI,Ifl

I4syreuue Qrasurua Ha ypoBHe cpeAHero o6qero o6pa:onau[s Ha[paBreHo Ha

,{ocrllxeH}re Jrr{qHocrHbD(, MeranpeAMernbx r.r flpeAMernrx o6paroBareJrbHbD( p$yJrLTaroB.

JII,IIIHOCTHbIE PE3YJIbTATbI
JlzqHoctHrre pe3yJrbrarbr ocBoeHr{r yre6noro npe.&,rera <<OusuKD) AoJrxubr orponarb

roroBnocrb u cnoco6nocrr o6yranuuxcr pyKoBoAcrBoBarbcr c$oprrar,rpoeaHHofi rnyrpeHnefi
nogrquefi Jrr{rrHocrn, cucreuoft rleHHocrubx opueHTaqnft, no3urunHbD( BrryrpeHHr4x

y6exaennft, coorBercrByroq[x rpaAr{qnonHbrM rleHnocrf,M poccuftcroro o6qecrsq
pacruupeHl,Ie xI{3HeHHoFo OrrbrTa r,r onhrTa AerTeJrbHocTr,r B rrpoqecce peaJlrr3aul,rn ocHoBHbx



HarIpaBJIeH[fi socuurarelrnoft AetreJrbHocrl,r, B ToM trracre B qacrr{:

l) rpaxgaHcKoro BocrrrrraHrrr: cSoprr,rupoBarrHocrb rpaxAaHcrofi nosuquu o6yraroqeroct
KaK aKTr{BHoro u orBercrBeHHoro q,JreHa poccuftcxoro o6qecrBa; np}rHrrr,re rpa,{uquoHHbD(

o6qe.rerosetlecKux ryrvraur{crr,rtrecKlrx H AeMoKpar}IqecKl,rx qennocreft; roroBHocrb Becrlr

coBMecruylo AetreJrbHocrb B HHTepecax rpurAaHcKoro o6rqecrna, fracrBoBarb B

caMoylpaBJIeHI,II,I B o6pasonaremnoft opraHr{3aqr{H; yr(eHr{e ssaraMoAeficrBoBarb c

coIIHtuIbHlMI{ I{HcrLITyraMH B coorBercrBnr c ux Qynrqnrrr,rri 14 r^a3uaqeHr,reM; roroBHocrb K

ryr{aHr,rrapnoft u eolonr€pcrofi AesrerbHocrr{;
2) natpnor[qecKoro BocnrrraHrrr: cQoprraupoBaHHocrr poccNficrofi rpax.uancxoft
I4AeHTI,IIIHOCTLI,IIaTpI,IOTTEMa; TIeHHOCTHOe OTHOrrreHr,re K rOCyAapCTBeHHbrM Cr{MBOJraM,

Aocrr{xeHr{ru poccuficxux yr€urx s o6racrn Qlrsurn r{ TexHHKe;

3) ryxonno-HpaBcrBeHHoro BocnlrraHrrx: cQopurapoBaHHocrb HpaBcrBeHHoro co3Hrur[s,
grllqecKoro [oBeAeHHfl; cnoco6Hocrb orleHr{Barb cr{Tyaqurc }r [pr{H}rMarb oco3HurHHbre

pe[IeHI,IS, OpneHTl{pyf,Cb Ha MOpZInbHO-HpaBCTBeHHbre HOpMbr r{ TIeHHOCTU, B TOM rrr,roJre B

AetreJlbHocrn yt€uoro; oco3Hanne JrlrqHoro BKJraAa B rrocrpoeHue ycrofiuunoro 6y4yruero;
4) ecrernuecKoro Bocnrrraunff: 3crerrrqecKoe orHorrreHr,re K MHpy, BK;rroqar gcrerr{Ky

Haf{Horo rBopqecrBa, nprcyuero Susuuecroft nayxe;
5) rpyaonoro Bocnrrranrrt: I,IHrepec K pa3Jrr{rrHbrM cQeparra upo(peccuonarurofi AesrerbHocrr,
B ToM qLIciIe cBs3aHHhIM c $usnxoft u rexsnxofi, ) denr,re coBep[rarb ocosuannufi nrr6op
6yayuefi upoQeccuu lI peaJll,r3oBbrBarb co6crseHHbre )Kr,r3HeHHbre [Jrarrbr; roroBHocrb r{

cnoco6nocrr r o6pasoBanl,Iro u cauoo6pa3oBarruro n o6nacru Quanxu Ha nporsxenuu sceft
)KI{3HI,I;

6) rrolornqecnoro BocnrrraH[r: cQopuupoBaHHocrb gKororurrecroft KyJrbrypbr, oco3Haur{e

mo6alrnoro xapaKTepa oKoJrorr,rtrecKr,rx npo6rerra; rrJraHr{poBaHr{e }r ocyuecrBJreHr{e Aeltcrsr4ir
B oKpyxarculefi cpe4e Ha ocHoBe 3HaHr{r qerefi ycrofi.ruroro prBBlrrlrr qeroBerrecTBa;

pacmupeHl{e onblTa AetreJrbHocrr,r 3Konoru.recroft HanpaBJleHHocr}r Ha ocuoBe r,rMeroul[xct
sHaHrft no Qnsnxe;
7) qennocrlr Hayquoro lrosnaHrrn: csoprranpoBarrHocrb Mr,rpoBo33peHr,rs, coorBercrByrorqero
coBpeMeHHoMy ypoBHIo pa3Bl,rrr{r Qnsu.recxoft nayxu; oco3HaHr{e rleHHocrr{ nayruofi
AetrenbHocru, roroBuocrb B npoqecce rr3f{eHur Qrasrarua ocyulecrBnflTb [poeKTHyro rr

llccJreloBaTenbcKyro AerTeJrbHocTb r{H.4,rBLrAyaJrbHo r,r B rpyrrne.

METAIIPE.IIMETHbIE PE3YJIbTATbI
[osnasareJrbubre yHrrBepcaJrbnbre y.re6nrre Aeft crsnq
Easosrre JrorurlecKne gefi crnun :

ctlMocrotrenHro SoprrayJll,IpoBarb r,r aKTyaJrr,r3}tpoBarb upo6lerray, paccMarpr{sarr e€

BCeCTOpOHHe;

onpeAeJrf,Tb IIeJII{ AetTeJrbHOCTr,r,3aAaBaTb rrapaMerpbr rr Kp}rrepuur4x AocTr.rxeHr,rs;

BbIflBJItrb 3aKoHoMepHocrr{ I{ [porr,rBopequ.f, B paccMarpr.rBaeMhrx Qusnvecxrx rBJreHr,rflx;

paspa6atuBarb ITJIaH pe[IeHI,It upo6renau c yr0rorr,r arraJrugar,rMerouluxcr Marepr.raJrbHbrx rr

HeMaTepr{a[bHbrx pecypcoB;

BHOCI(T6 KOppeKTI,IBhI B AetTenbHOCTb, OUeHUBaTb COOTBeTCTBHe pe3yJrbTaTOB rIeJrrM, OrIeHLrBaTb

pr.rcKr.r n ocJreAcrB uit Aesr e nsHocrt4 ;

KoopAr,rHr,rpoBarb H BhrrroJrHmr pa6ory B ycJroBr,rffx peaJrbHoro, Br,rpryrrJrbHoro u
rou6unupoBturHofo esar.rMoAeft crBr,rs;

pa3BraBarb Kpearr,rBxoe MbrrrrJreHr,re upu perreHr,ru xH3HeHHbD( upo6leu.
Easonrre [ccre,uoBareJrbcKrre,uefi crBns:



BJIaAerb HayrrHofi TepMrrHonoflrefi, KJrroqeBbMLr noHrrr{rMl{ lr MeroAaMu $usuuecrofi nayru;

BJraAerb HaBbrKaMr,r yre6uo-rccJreAoBarenrcxoft u upoeKTHofi Ae.f,temHocrll B o6lacru ([ururu,

cnoco6nocrbro r,r roroBHocrbro K caMocrorrenbHoMy rrorrcKy MeroAoB perueul,It 3aAaq

Susu.recroro coAepxatrvrfl, upuMeHenr4ro pa3rr.rqnbrx MeroAoB Iro3Hturl{fl;

BJr4Aerb Br{AaMr{ AerrenbHocrr{ IIo noJr] reHr,rrc HoBoro 3}latrrrfl., ero r,rHTepuperaIII4I,I,

upeo6pasoBarrnro r{ ilp}rMeHeHuro B pa3rr.rrrHbD( yre6nrx c}rryaq[tx, B ToM qucre rlpll
co3AaHr{r,r yre6nrn< upoerToB s o6racu Qusuru;
Bbrf,BJrrTb rIpurrHHHo-cJreAcTBeHHhIe cBr3r,r I,I aKTyanr{3l,IpoBaTb 34Ae{Y, BbIABI,IraTb rl,Inoresy e€

perrrennr, HrxoAr,rrL apryMeHTbr AJrr AoKa3areJrbcrBa cBor{x ytBepxAenufi, s44anarr [apaMerpbl

lI Kpl{Tepr,pr perrreHHr;

aHaJrr.r3r{poBaTb [oJrrleHHbre B xoAe peureH]rfl 34Aaqr.r pe3yJrbTaTbl, KpI.ITuqecK]I OIIeHI{BaTb r{X

AOCTOBepHOCTb, rrporHo3rrpoBarb r8MeHeHr,re B HOBbTX yCnOBr,IflX;

craBr,rrb u (fopnaynupoBarb co6crseHHlre 3aAaqrl n o6paeonarenrnofi AetreJlbHocr]I, B ToM

rrr,rcJre nplr r{3freHuu $usnwt;
AaBarb orIeHKy HoBbrM cr,rryaqr{rM, orleHr{Barr npuo6perennrrfi ollbrr;

Werb nepeHocnrb 3HaHHfl uo Susuxe B upaKTr.rqecKyro o6nacrs )NCr,I3HeAetrenbHocrI,I;

yr\{erb r,rHTerpnpoBarb 3Hanr,rs r,r3 pa3HbD( upeAMernbrx o6nacreft ;

Bhr.qBr.rraTb HoBbre uAev, [peAjraraTb opr{rlrHaJrbHbre noAxoAbr r,r peffeHlls;

craBr{Tb npo6reuu tr 3a4aqn, AonycKaroql4e iurbrepHarr{BHble pemeHns.

Pa6ora c unQopnaqneft:
BJIaAerb HttBbIKtlMLI norytleuut ranSopuaquu ([usruecKofo coAepxaHl,It I,I3I,IcrotIHI,IKoB pa3HbD(

Tr{[oB, caMocTotTeJrbHo ocyrqecTBJrrTb rror{cK, aHarrrr3, cr{cTeMaTr{3arlEro I,I I.IHTep[peTaII]Irc

I,In(poprvraquu pa3rr,rrrHhD( Br,rAoB ra $oprr,r [peAcraBn enve;
orleHr.rBarb AocroBepnocrr unSopMarllru;

ucnoJrb3oBarb cpeAcma r.rnQoprraarlr{ouHbx r{ KoMMyHr{KarIrroHHbD( TexnoJlorsfi n perneHnu

KorHr{Tr{BHbD(, KoMMyHr{Karr,rBHhx r,r opranr{3arlrroHHbD( 3aAatr c co6moAeHneM rpe6onanufi
gpronoMr{Kr{, TexH}rKr{ 6esonacHocrr{, runreHhr, pecypcoc6epexeuu-r, [paBoBbx r{ gTI,IrIecKI,Ix

HopM, nopl,r nnQopMarlrroxHoft 6esonacHocrtr;

cogAaBarb reKcrbr lpnsu.recroro coAepxanr,rr B pa3JruqHhx ([opuarax c yr€rorr,r HuBHatIeHI{t

uu$oprraaqlru r{ rleJreBoft ay.uuropuu,nrrdupalfl orrrr{MrrJrbHyro rboprnry rrpeAcrutBJlenns,u

Br.ByaJrrBarllru.

KonrmyunnarrrBHbre yHrrBepcaJrbHbre yre6nue Aeft crnuq:
ocylqecrBnrrr o6rqenue Ha ypoKax ([nsnru r{ Bo BHeypo.uroft AesrenbHocrr4;
pac[o3HaBarb rrpeArrocbrJmu ron$ruKTHbx cutyauuit u cMrrqarb roHSrurrrr;
paenepuyro u roruqHo r{3JrafaTb cBoro roqKy 3peHHr c r,rcloJlb3oBaHr4eM.f,3hrKoBbrx cpeAcrB;

nour{Marb r{ r.rcrroJrb3oBarb rrper,rMyrqecrBa rouanAnofi u trnwrBu4yurcnofi pa6oru;
nrr6uparr reMarrrKy H MeroAhr coBMecrubrx Aeficrnuft c yr€rona o6qux r{HTepecoB, I{

Bo3Mo)rcHocreft xaxAoro rrJreHa KoJIJIeKTI{Ba;

npl,rHr,rMarb rleJrx coBMecrnofi AerreJrbHocrr,r, opraHr,r3oBbrBarb r{ KoopAnnl{poBarb Aeficrsl,Is no

e€ Aocruxenr,rrc: cocraBJrrrb rrJraH Aeficrsufi, pacupeAeJrrrb poJrr,r c yrErcu rr,trenufi

fracrHnKor, o6cyxgarb p$yJrbrarbr coBMectroft pa6oru;
orleHr{Barb KaqecrBo cBoero BKJraAa Lr KtDr(Aoro ytracrHuKa KoMrurAbr e o6qufi pe3ynbrar rro

paspa6oranHbrM Kpr,rrepr,rrM ;

[peAJraIaTb HoBbre upoeKTbr, orIeHLrBaTb r.rAeH c no3r,rql{u HoB[r3Hbr, opurl{HzIJIbHocTIiI,

[paKTr,rqecroft gnaquuocrr{ ;



ocyrqecTBJrflTb rro3r{Tr{BHoe cTpaTen{llecKoe IIoBeAeHr,re B pa3JII{tIHbx cI{TyaIII{flx, npotBJltTb

TBopqecrBo r,r Boo6prDKeur{e, 6rrrr nuuquarr,rBHbrM.

PeryrrrunHbre yH[BepcaJrbHbre yue6nue Aeft crsns
CauoopraHn3arl[c:
cnMocrorreJrbno ocyuecrBJrrrb [o3HaBareJrbnyro AesrerbHocru B o6racru Susuru n

acrpoHoMr{r{, BbrflBJrrru npo6leubr, craBr,rrb u SopuynupoBarb co6crnennble 3aAaql{;

caMocTotTeJlbHo cocTaBrsTb ilflaH pelneHus pac'rerurx r,r KaqecTBeHHbIx 3aAaq, IJIaH

Bburorueurls upaKT[qecroft pa6orrr c yr€rorra r{Merou}rxcs pecypcoB, co6ctneHntx
Bo3MoxHoctefi, u npeAnoweunfi ;

AaBaTb orIeHKy HoBbrM cr{Tyarlr{flM;

pacrur{psrb pttMKrr yre6noro npeAMera Ha ocHoBe Jlurtrrbn< npe4uowenuft;

Aeirarb ocosHaHHrul nrr6op, apryMeHTr{poBarb ero,6paru lr^ace6s, orBercrBeHHocrb 3a

perrreHr.re; orleHr{Barb upr,ro6per€nnrfr onbrr;

cnoco6crnonam (foprvrlrpoBarrurc u [posBreHr.rro gpyAr{rluu n o6nactu @tI:urr.I, uocrotHHo

uoBbrrrrarb cnofi o6pasosaremHufi r.r KynbrypHrfr yponenr.

Carrorconrponb, 3MorlrronaJrrnrrfi rrHTeJrJreKT:

AaBaTb oqeHKy HoBhrM crrryarlr[rM, BHocr,rTb KoppeKTHBbr B AesTeIbHocTb, oIIeHI'rBaTb

cooTBeTcTBr,re p$yJrbTaToB rleirrM;

BJraAerb HaBbrKaMr,r no3HaBarenrnofi pe(pneKclrrn KaK oco3HaHr[r coBepluaeMhx reficrBuirrr
MbICJIT{TeJrbHbrX rrpOUeCCOB, I{X pe3yJrbTaTon r,I OCHOnaUUft ;

r{crroJrb3oBam npu0uu pe(fnercun Ar.f, orleHKr,r curyalrnkr, nrr6opa BepHoro peureHlls;

weTL orIeHHBaTb pHcKr,r u cBoeBpeMeHHo npr,rHr{MaTb pelreH[s no nx cHHxeHI{Io;

[pr{Hr{MaTb Morr{Bhr H aprweHTbr Apyfr,rx uplr aHaJrrBe pByrrbraroB AerrenbEocTl,I;

nprmr{Marb ce6r, noruMil{ cBo}r HeAocrarK}r tI AocrorrHcrBa;
IIpI,IHI,IMarb MOTLTBbT r{ aprweHTbr Apyfr,rx npI,I aHaJrr,Be pe3ynbTaToB AesTeJIbHocTLI;

npll3naBaru cso€ npaBo r{ npaBo Apyrux na omu6rn.
B npouecce Aocrr{xeHrrrf, JrlrtrHocrHbx pe3ynbraroB ocBoeHur nporpaMMhl uo Suauxe

AJII ypoBrrr cpeAHero o6uero o6pasonanur y o6yvarorquxcr coBepllreHcrByercs
gMollrloHaJnnrrfi r,rHTeJrJreKT, rrpeAnoJrararoqzft cQopuuponarrHocrb :

caMoco3naHnr, BKJrroqaloruero cuoco6nocrr [oHr{Marb cso€ grdorl[oHarrbuoe cocrotHl{e,
BI,IAerb HaupaBJrenns,pasBurtrs, co6crnenuoft srraoquonartrnoft c$epu, 6um ynepeHHhlM n ce6e;

caMoperynupoBaHr{r, BKrrorrtuorqero caMoKoHTpoJrb, yMeHr{e npr{H}rMaTb orBercrBeHHocTb 3a

cso€ noseAeHr,re, cnoco6nocrb aAarrrr,rpoBarbc.f, K gMoqr,roHaJrbubrM r,r3MeHeHLItM LI npotBrsrb
ru6roctb, 6rnr orrprrrrna HoBoMy;

BHyrpeHnefi uorunaqulr, BKJrroqatoqefi crpeMnenl,re K Aocrr,rxenl{ro IIeJII,T Ia ycnexy, onrI,IMI,I3M,

I,IHI,Iqr{arr{BHocrb, Weulre Aeficrnosarb, r{cxo.qr r,r3 cBor,rx nosuoxHocreft;
gMlrarr{H, BKrroqarcueft cuoco6socrb rronr{Marb gMorluoHtrJrbHoe cocrotrHue Apyrilx,

f{LIThIBarb ero upu ocyqecrBJreuura o6ueHr,rr, cnoco6nocrr K cotryBcrBr.rrc n coflepexuBaHllrc;

coquaJrbHbx HaBbrKoB, BKrroqiuoqux cnoco6nocrb Bbrcrpar{Barb orHoruenfit c ApyrI{MH

JIIoAIMI{, sa6orurucs, uporBJrrrb r{HTepec u pa3perrrarb rouSrurtrt.

TIPENMETHbIE PE3YJIbTATbI
K ronqy o6yrennr s 1 1 Kracce [peAMerHbre pe3ynbrarbr Ha 6asono]r ypoBHe AoJDKHII

orpalKarb c(poprr,ruponaHHocrb y o6yrarounxcx yuenuft :

- AeMoHcrpnpoBarb Ha rpr,rMepax poJrb 14 Mecro (fuauru a $opunpoBannvr conpeuennofi

naynrofi Kaprr{Hbr Mr,rpa, B pa3Br,rrr,rn coBpeMeHHofi rexnr,rxn r{ TexHoJrorufi, r npaxru.Iecrofi



AerreJr6Hocrr,r nroAefi, rleJrocrHocTb r{ eAr,rHcTBo (br,r3uqecKofi Kaprr,rHbr Mr,Ipa;

- frr{TbrBarb rpaur,rrlhr rrpr{MeHeHr{r r{3freHHbD( ([r,rsuuecrnx rraoAerefi: roqequuft
greKTpr.rqecxuitzaps4, Jryq cBera, roqe.IHrrfi ucrotml{K cBera, r,{epHat MoAeJIb aroMa,

HyKJroHHaff MoAeJrb aroMHoro flrpailpu peilreHr,ru Susu.recrux 3aAatr;

- pacno3HaBarr QusuuecKrre rBJreHur (npoueccu) u o6rscnrrr Lrx Ha ocHoBe 3axoHoB

gneKTpoAr{HaMr,rKr{ r{ KBarrroBofi Susr.rxrn: gJreKTpruecKaf, [poBoArrMocrb, TelrJroBoe, cBeroBoe,

xr{Mr,rqecKoe, MarHI,ITHoe 4eficrnur roKa, ssanNdoAeficrBl,Ie MarHHToB, gneKTpoMarHLITHilf,

r{HAyKrlr,rr, Aeftcrs}re MarHr{THoro noJrr Ha npoBoAHHK c roKoM r,r ABr,DKyrquitct saptA,
gneKTpoMzrrnr.rrHhre xore6anus r{ BoJrHbr, [prMoJrr{Hefiuoe pacupocrpaHeH}re cBera, orptureHl,Ie,

npeJroMireHue, nurep$epeHrlr.rr, au(bparur,rs n noJrflpr,r3arlvrfl cBera, Atrcrrcpcus, cBera,

(poroenerrpuvecxraft e$<[err ($oroeSQerr), cneronoe AaBneHHe, Bo3HrrKHoBeHr,re mrneftqaroro
c[eKTpa aroMa BoAopoAa, ecTecTBeHHzur r4 HcKyccTBeHHa.r p4A]roaKTuBHocTb;

- onl4cbltsarb r,r3freHHbre csoftcrsa BerrlecrBa (srertpu.recKne, MarHr{THbIe, onrl{qecKlle,
greKTpuqecKyro rpoBo,qr{Mocrb pa3JrurrHbx cpeA) n eneKTpoMarHr4THhre tBJIeHr,rt (npoqeccu),

[crloJlb3yt $uauvecxue BeJr]rtruHbr: 3reKTpuqecrurfi gapsr' cr{Jra roK4 3reKTpuqecroe

HalrptxeHr,re, 9reKTpr.rqecKoe coupoTr{BneHHe, pa3Hocrb rroTeHrlHanoB, gJreKTpoABI,IXyqa"fl cvlila)

pa6ora roKa, r{HAyKrlr,rff MarHr{THofo noJrfl, crala Aunepa, curaJlopenqa, r{HAyKTr,rBHocrb

KaryIIrKI.I, 3Heprut greKTpuqecKoro r{ MarHI{THoro noreft, nepr{oA r,r qacrora xore6aHuft e

role6aremHoM KoHType,3apsA vr curaroKa B rrpoqecce rapMoHr,rqecKr.rx gJreKTpoMarHLITHhD(

xone6asuft, $orycuoe paccrosnae r,r orrrr,rqecKas cfiIraJrlrH3br, upu oulrcaHl,Irr ilpaBI{JIbHo

TpalcoBarb Susuvecruft currcl [crroJlmyeMbrx BeJr]rqr{H, }rx o6osua.reHvs,v e4trnil\b1
yKa3blBarb Qoprraynrr, cBr3brBaroulr{e AaHHyro $uer.recryro BenHq[Hy c Apyrr,rMlr BeTH.ILIHaMI,I; -

- o[LrcbrBarb r{3freHubre KBaHToBbre sBreHr,rr u npoqeccbr, EcrroJrb3yfl Srsu.recrue BeJrr{qr4Hbr:

cKopocrb gneKTpoMarHr,rrubx BoJrH, NrfiHaBoJrnhr u qacrora cBera, gHeprlls u r{MrryJrbc Qotona,
[epl{oA lroilypacrr4Aa, gHeprnt cBt3r,r aToMHbD( rAep, IIpil onI{caHHH rrpaBlrJrbHo TparcoBaTb

(pusu.recxnfi currcn ucuonmyeMbrx BeJrr{qHH, r,rx o6osHa.reHvsvewrnurlbl, yKa3blBarb

Sopnay.nrr, cBt3brBaroulr{e AarrHyro $usrnuecryro BerurrfiHy c Apyrr{M}r BeJII{qI{HaMI,I, Bhrqr{cJltrb

3HaqeHI{e $usu.recroft sen[.il{HH;
- anurr4gupoBarb $rasnuecrue upoqeccbr r{ flBJreHr{r, [cloJrb3yr (fusnvecrue 3aKoHbI I,I

[pI,rHIII,I[br: 3aKoH Otrra, 3aroubl lrocneAoBareJlbHoro tl [apzurJreJrbHoro coeAl{HeHilt

upoBoAHlrKoB,3aKoH r{xoynr-JleHrl4 3ar(oH snercrpoMarsurnofi rrHAyKur{u,3aKoH

flptMoJll,IHefinoro pacflpocrpaHeHr{r cBera,3axoHhr orpaKeHrrr cBera,3aKoHbr [peroMneHl,Is

cBer4 ypaBHeHr,re 3fisrurefiua Nts r[oroer[Qerra, 3axoH coxpaneHlrr oHgprHH, 3aKoH

coxparreHr{r nMnyJrbca,3aKoH coxparleHl{.fl SJIeKTpI{qecKoro 3apfrAu 3aKoH coxpaHeHl,It

MaccoBoro qucna, flocryJrarbr Eopa,3aKoH paAr,roaKTr.rBnoro pacrraAa, rrpu gToM pa3Jll,Iqarb

cJloBecHyro Sopuynr,rpoBKy 3aKoH4 ero MareMarr,rqecKoe Bbrpa)KeHr,re In ycJroBr,rr (rpauuqu,
o6racru) upr,rMenr(Mocrlr;

- orrpeAeJrsrb HarrpaBneHr{e BeKTopa r{HAyKrIr{r{ MarHHTHoro noJlt rIpoBoAHHKa c roKoM, cI{JIbI

Aunepa H ctrrrbt Jlopeuqa;

- crpol{Tb r{ olrrchrBaru nso6paxeHr,re, co3AaBaeMoe [JrocKr,rM 3epKaJroM, rosrofi nuusofi;

- BbInoJIHtrb gKcuepr,rMenTbr tlo uccJreAoBaHuro QusuuecKr{x rBJreHnfi u npoqeccoB c

rIc[oiIL3oBaHr{eM rrpsMbrx, r,r KocBeHHbD( urrraepeuuft: [prr groM QoprrayrupoBarb
upobreuy/3aAaqy H ruuore3y yre6noro gKcfleprdMenra, co6uparb ycrztHoBKy rr3

[pe.qJroxeHnoro o6opy.uoBturur, rrpoBoAr{Tb orrbrr r{ {oprraynnpoBarb BbIBoAbI;

- ocyr[ecrBJrrrb rrprMble r,r KocBeHHbre r{3Mepeuu.r (fusuqecKl,Ix BeJI}rtI}IH, npI,I gToM nu6nparu

orrrnMaJlbuuft cuoco6 r,r3MepeHr,rr r4l{cloJrb3oBarb I{3BecrHbre MeroAbI oIIeHKI,I norpeuHocreft

ueruepenuft;



- I,ICCJIeAOBaTb 3aBHCI{MOCTr.r lpnSnUeCrux BeJIUqrIH C r.rCrrOJIb3OBaHr,reM npsMhrx r.rsrrrepeuuft: npu
aroM KoHcrpyupoBarb ycrauoBKy, $urcuponarb p$yJrbrarbr rroJrfrennoft 3aBr,rcr,rMocrl,I

(pusuuecxux BeJIHrrr{H B Br{/le ra6nuq ra rpaQuxoB, AeJrarb BbrBoAhr rro p$yJrbraraM
uccneAoBaHr{r;

- co6moAarb npaBr,rJra 6esouacHoro rpyAa rrpu upoBeAeHr.r]r flccJreAonasufi B p:rMKrx yre6noro
gKcnepl{Meur4 yre6no-uccne.{oBarelrcrofi u upoeKTnofi AesreruHocrr.r c HcrroJrb3oBaur.reM

I,I3Mepr.rreJrbnlrx ycrpofi cm n la6oparopHoro o6opyaonanrax;

- peularb pacu€rnrre 3aAaqr{ c sBHo saAauHofi $uauuecrofi uoAenuo, [cnoJrb3yff Su:uuecrue
3aKoHbI rI upr,rHrlr,rflbr, Ha ocnoBe anufiBaycnoBr{r 3aAaqu nu6nparu Qzsu.recryro MoAeJrb,

BbIIeJItrb Qusu.recxue BeJrr4qlrHbr ra (foprraynu, neo6xo4raMbre AJrr ee peruenur, [poBoAI{Tb

pacueru tl orleHr{Barb peuurbHocrb noJrfreHHoro 3HaqeHur Qnsuvecrofi BeJr}Iqr,IHbr;

- peluaTb KarrecTBeHHbre 3aAarrlr: BblcTpar.rBaTb norl,IqecKl,I He[poTr,rBopequByro qeuoqKy

paccyxAenrfi c ouopofi ua usyreHubre 3aKoHbr, 3aKoHoMepHocrr{ r,r QusuuecKr,re sBreHlrr;
- ucnoJlb3oBarb Irpu pelreHur,r yre6urrx 3aAarr coBpeMenurre unQoprvraqrronHble rexHoJlofllll

Arf, fltrolrcKa, crpyKTypurpoBarrvrs., lrHTepflperarlrur u upeAcrnBJreHr{r yre6noft r.r HafrHo-
uolyntpHoft r.rnQoprraaqnu, rloJrfrennofi ug pa3Jrr{rrHbD( r,rcrormr,IKoB, Kpurr,rqecKn

itHaJrr,r3r,rpoBarb [oJryqaeMyro un(f oprr,raqurc;

- o6rscHsrb IIpI,IHIIHIIr Aeficrsnr MzlrrruH, npu6opon r.r rexu[trecxrax ycrpoftcrB, ptBJluqarb

ycJloBr{r I,Ix 6esouacHoro ucrroJlb3oBarrur B noBceAnenuofi xr,rsnn;

- [pI,IBoAI,ITr fipr,rMephr BKJraAa poccnftcrux ra sapy6exHbrx yrenrx-Qu3r{KoB B pa3BI4TI,Ie HayKI,I,

s o6rscHeHrre rrpoqeccoB oKpyx{uoulero Mr.rpa, B ptrBr{Trre rexH}rKr,r u rexnonorufi;
- uc[oJlb3oBarb reoperl{rrecKr{e 3HaHrlt no Suanxe B noBceAHesHofi x}rsHtr Nrc, o6ecue.reufis

6esouacHocrl4 rrpu o6parrlenr.ru c upu6opauu u rexHr,rqecKr,rMrr ycrpoficrnaNm, NrA coxpaHeHl,Ic

3AopoBbt r.I co6moAeHr{r HopM oKororuqecKoro rroBeAeHE B oKpyxtuouefi cpeAe;

- pa6oram B rpy[ne c BbmoJrHeHr{eM pa3Jr}rtrrbx coq}raJrbHbD( poreft, rrJraHupoBarr pa6ory

fpynnbl, paurroHanbHo pacnpeAersrb o6ssaHHocrr{ r,r rrJrrurupoBarb AerreJrbHocrb B

HecTaHAapTHbrx cl,rTyaunsx, a,r{eKBaTHo oIIeHI,IBaTb BKJTaA KaxAoro }r3 rracTHr,rKoB rpyflIlbr B

perrreHlre paccMarpr.rsael,rofi npo6leuu.



TEMAT}ITIECKOE IIJIAHTIPOBAHTIE

11 KJIACC

.Nb

nln
HannrenosaHrre
pa3AeJroB [r TeM

v.re6noro [De.[Mera

Ko.nnqecrno
IIACOB

llporpanrnrnoe coAep)aanne Ocnonnrre BrrAbr Aefl TeJrbHocru o6y.rarcrqlrxcfl

PacAer 1. 9renrpoa[HaMnKa
l.l MarHrrHoe [oJre.

3rerrpouarHr{THat
LrHAyKrIut

t2 flocrosHnsre MarHr{Tbr.
Bsaltr,Io,treft crBr{e uocrorHHbx
MarHI,IToB. Marrrxtroe [one.
Berrop uarnurnofi r,rnAyrur,ru.
flpuuqnn cyrrepno3rrur{r4
MarHr{THbD( no.neft . Iluttuu
naarnurnoft r,rnAyKrlr{u. Kapruua
nulauit uaruprrnofi r,rHAyKrIHLr floJln
IIOCTO'HHbD( MATHITOB.

Maruurnoe rroJre rrpoBoAHr,rKa c
ToKoM. Kaprnua nuiauit r.rHAyKrlr{rr

Maf Hr.rTHoro IIoJI.f, AnI{HHoro
nprMoro upoBoAHr,rKa r,r

3UlMKHyrOrO KOJrbrIeBOrO

npoBoAHr{Ka, KaTyrrrKr.r c ToKoM.

Onrrr 3pcre4a. BsauMoAeftcrBne
lpoBoAHr{KoB c roKoM. Curra
Aunepa, e€ uo4yrn u
HalpaBJreHue. Cuta Jlopeuqa, e€

MoAynb r{ Ha[paBJreHue.,{nuxenue
3aptxeHHoft qacruqH e
oAHOpOAHOM MarHr{THOM [OJre.
Pa6ora cr,rJrbr Jlopenqa. .flmesne
snenTpoMarnurnofi IIHAyKTIHH.

florox BeKTopa uarnurnofi
r{HAyKrIur. Srexrpo4nrxyrqat
cuna r.rHAyKquu. 3aron
oneKTpoMamurnoft r.rH.rlyKunr.r

flpone4enue gKclepr{MeHTa: rmfreHr{e MarHrrrHoro rroJlt
KaryrrrKr,r c roKoM; r,rccJreAoBanne Aefi crulfl nocrorHHoro
MarHr,rTa Ha paMKy c ToKoM; r,rccJreAoBaH[re flBneHr{t
oJreKTpoMarnuruoft HHAyKTIHT{. Oqesra a6conrornrx u
oruocr{TeJrbHbD( rrorperrrHocreft n:uepenuft Qusuvecxlrx
BeJrr{qr{H. O6rscueHfi e npnHrllrrron Aefi crnn t u y cnonuit
6esonacHoro [pI{MeHeHIlt flocrotHHbu< MarHlrroB,
gJreKTpOMarHI{TOB, sneKTpOABnf ATeJrl., yCrOpUrelefi
gJreMeHTapHbrx qacrr{q, r{HAyrrlr.ronnoft rrequ. Peruenue
pacu€rnrur 3aAarr Ha [pr{MeHenue Qopuyn reMbr
<<MarrrnrHoe rroJre. 3nexrporvrarHrdrHiur rrHAyKrlr{fl ).
PeureHue KarrecrBeHHhrx 3aAaq c onopofi Ha r,r3) reHnbre
3aKoHbr, 3aKoHoMepHocru u QuruuecKue rBJreHr{r reMbr
<Marnnrnoe [oJre. 3rerrpouarHr{THzrfl r{HAyKrInt).
Onpe4ereune Ha[paBneHr,rr BeKTopa r{HAyKrIr{u
MarHr{THofo [oJrr [poBoAHr{Ka c roKoM, cr,rJrbr Arunepa n
cr{Jrbr Jlopeuqa. PacuosHananue tfnsuqecK}rx snnennfi s
yre6Hrx orrhrrrx r{ oKpy)Kruorqefi xrsrrN : B3ar{MoAeft crsne
MarHr{ToB, oJreKTpoMarHr.rrHtur r,rHAyKrlus, Aeftcrnue
MarHr{THoro rroJrr Ha npoBoAHr.rK c roKoM H Anlxyunfics
3apflA. Anarug 3JreKTpoMarnurHbrx ssrenufi c
ucloJrb3oBaHr{eM 3aKoHa sneKTpoMarHurnoft r,rHAyKrIHH.

Onncanue Lr3yqeuHbrx csoficrn BerrlecrB r,r

gJreKTpoMafHI{THbrx ssreHuft c ucnoJrb3oBaHl{eM

Qusuvecrux BeJrrrqrrH : I4HAyKrIr.rt MarHI{THoro rroJrr, cuJra
Aunepa, cura JIopeHrIa, r{HAyKTr{BHocrb Karyrrrrlr, gHeprut
greKTpuqecKoro H MarHr{THoro noneft .



<Dapagex. Buxpenoe
3neKTplrqecKoe [oJre.
3nexrpo4nuxcyqas c[na
HHAyKTIIrU B npOBOAHLrKe,

ABr{XyrrIeMcr nocTyrraTeJrbHo B

oAHOpO,qHOM MaTHT4THOM rroJre.

flpanuro JIeHrIa. I4u4yxruenocm.
.fl nrenue caMolrHAyKrlr{u.
3rexrpo4u.r xyrqar cr,r Jra

caMorrHAyKquu. 3ueprur
MarHI{THOIO rroJrr KaTyIUKI{ C

ToKoM. 3nerrpouarHr.rruoe noJre.

Texnuqecrrae ycrpoft crBa r{

npaKTr,rqecKoe [p[MeHeHue :

IOCTO'HHbIC MAFHI{TbI.

SJIeKTpOMafHltTbl,

SJreKTpOABHraTeJrb, yCKopr,rTenr{

SJIeMeHTapHbX qaCTI{q,

I{H,IIYKUI{OHHA"ff IIEqb

llroro no pa3aeJry t2
Paraelr 2. Konedanlrfl n BoJrHbl

2.1 Mexanu.recKl{e n
sneKTpoMarHr.rTHhre

xone6arrlls

l0 Kone6arenbHar crrcreMa.
Cso6oAHrre MexaHr{qecKr,re

rone6anus. f apuouuvecxlre
rone6anu-f, . flepuo4, rracrora,

aMnnnry.qa r.r (fasa rcore6axufi.
llpyxrannrrft ua.strurc.
Mareuaruqecruft MaflTHHK.

Ypanneuue rapMoHfi qecKr,rx

rore6aHufi . llpenparqeHr{e sHepfurl
upu rapMoHr{qecKr,rx rore6aHnsx.
Kone6aremnufi KoHTyp.
Cso6oAHrre gneKTpoMarHHTHbre

rore6anus B I,IAearrbHoM

xore6arerbHoM KoHType.
Anarorus Mex.[y MexaHI{qecKI{Mr{

I4ccreAonanfi e napaMerpon role6aretrnoft cr{creMbr -
nepldoAa, qacrorbr, aMnnr{TyAbr u Qasu rone6aHnfi
(npyxunnsrfi ulunn MareMarHrrecxufi rvraffuur).
Ha6ruoAenne 3aryxaroqnx rone6auuft . I4ccreAonanne
cnoft crs BhrHyxqeuurx role6 attnft. Ha6lroAenne
pe3oHaHca. flpone4eHr{e eKcnepuMeHTa: nccJreAoBaHr.re

3aBr{cr.rMocrn rrepuoAa MaJrhrx xone6auufi rpy3a Ha Hr,rrr{ or
Anr,rHbr HvtTu vr Maccbr rpy3a; HccneAoBaHHe [epeMeHHoro
ToKa B rlefln r,r3 nocneAoBareJrbHo coeAuu€nnrx
KoHAeHcaropa, KaryrrrKr{ H pe3r{cropa. OqeHra
a6corrcrnrrx r{ orHoc}rreJrbHbrx [orperrrHocrefi usuepennfi
Surnvecrux BeJrurrlrH. O6rscneHr,re npr'rHrlunon 4eficrnnx
u ycronufi 6esonacHoro [pr.rMeHeHr.rr gJreKTpuqecKoro

3BoHKa, reHeparopa nepeMeHHoro roKa, nnnuft
gnerTponepeAatr. Peureuue pac.rdrHrx 3a,qaq c rBHo



H SIeKTpOMaTHI,ITHbIMI{

Kone6aHrrrMlr. OopMyra ToMcoHa.
3axon coxpaHeHlrr oHepruu B

HAeanbHoM rone6arersnou
KoHType. flpe4cranreHr{e o
3aryxaroqux xo.ue6anusx.
Brrnyx4enHbre MexaHHqecKHe
rore6ann-f,. Pegonanc.
Bunyx4enHbre gJreKTpoMarHr,rrHbre

Kone6aur{r. flepeueHurrfi ror.
CuHycou4arunrft uepeuennrrft
ror. Morqnocrb rrepeMeHHoro
rora. AunnrrryAHoe H
4eficrnyoqee 3HaqeHr{e cr{Jrbr roKa
H Hauprxeuur. TpaHcQoprraarop.
flporano4crBo, flepeA aqa pr

uorpe6renlre 3JreKTplr.recrofi
gHeprnfi. 3ronoruqecKue pucKr{
Ilplr [porr3BoAcTBe
sneKTposHeprur. Kynrrypa
r4cnoJrb3oBaHur sneKTposHeprur{ B

noBce.rlHeBnoft xugHr.r.
Texnn.recrue ycrpoftcrBa r.r

upaKT[qecKoe npr,rMeHeHr,re :

sneKTpnqecrnfi gnonoK, reHeparop
rlepeMeHHoto ToKa, Ifi4Hr4n

9JICKTDOTIEDC.trAq.

gaAannofi Qusuuecxoft uoAenrro c ucrroJrb3oBaHlreM
ocHoBHbrx 3aKoHoB u $oprvryl, oulrcbrBaroqrdx
MexaHuqecKue n gneKTpoMarHHTHbre xone6aHug.
OnncaHue MexaHHqecKHx H gJreKTpoMarHrrrHbD( role6annfi
c [crroJrb3oBaHr{eM Qnsnuecrux BeJr}rrrHH: rtepl{oA I,r

rracrora rore6anuft, aMnnr{TyAa u Qara role6anufi,3aprA
v cIJJra ToKa B lapMoHuqecKl{x Sner(fpoMarHI{THbIx
rore6anusx. Peruenue KaqecrBeHHbrx 3a,Aaq c onopoft Ha

I{3rIeHHhIe 3aKOHbr, 3aKOHOMepHOCTI,I, OnI{CbrBaIO[U{e

MexaHuqecKr.re u sneKTpoMafHr{THhre rore6an[s. Pa6ora n
rpynnax npfi nJraHr,rpoBaHr{r,r, npoBeAeHr.rr4 Lr

uHTep[peTaIII4I{ pe3ynbTaToB onbrToB, [l aHaJII{3e

AorronHr,rreJrbHbrx ucrorrHuKon un$oprraaqfi r,r no reMe.

2.2 MexaHraqecKr{e u
sneKTpoMarHr{THbre

BOJIHbI

MexanuqecKr{e BoJrHbr, ycJroBr,r.fl

pacrpocrpaueHr{fl . flepuo4.
Cropocm pacrpocrp anenufl u
AnlrHa BoJrHbr. flouepeunrre n
flpoAonbHbre BoJrHbr.

I4ureptf epeHrlr{r r.r 4r.r$parqur
MexaHr,rqecKlrx BoJrH. 3nyx.
Cropocrr 3ByKa. fpolarocrr 3ByKa.

Bucora rona. Teu6D 3ByKa.

HsyreHue o6paronaruls r{ pac[pocrpaHeHr{r nonepeqHbx u
npoAoJrbHblx BoJrH. Ha6rrcAesrde orpaxeHr,rr u
rpenoMneHnr, unrep$epeHrlr,ru u 4u$parquu
MexaHrrqecKux BoJrH. Ha6moAeHHe cBr3lr rpoMKocrr{ 3ByKa

r.r Bbrcorbr roHa c aMnnr{TyAofi H.racroroft role6aHnft,
3ByKoBoro pe3oHaHca. I4ccneAosanue cnoftcre
9JTeKTpOMaTHHTHbIX BOJIH : OTpaXeHLre, [peJIOMJIeHlIe,
ronrpr{3arlua, 4nQparqur, rrHrep(pepeuqr,rx. I4syreHne
ycronnft I,I3nytIeHHr gJreKTpoMarHI,ITHbx BoJrH, sgauMuoft



SrerrporvrarHuTHbre BoJrHbr.

Ycnosus r{3nfreHr{t
3JIeKTpOMarH[THbrX BOnH.

Bganrunas opr{eHTarlur BeKTopoB

E, B, D B oneKTpoManrurnofi
BoJrHe. Cnoficrna
gJreKTpOMafHLrTHbrX BOJrH :

oTpoKeHlre, npeJroMneHlre,

nonrpr,r3arlur, 4raQpaxqnr,
uurepQepeHrlr,rs. Cropocrr
gJreKTpoMarHrrrHhrx BoJrH. Ilkara
9JIeKTpOMaTHUTHbD( BOJTH.

Ilpnueuenr{e eneKTpoMarHr,rrHbD(

BoJrHBTexHuKeu6rny.
IIpu n qunrr pa4no cBs3r4 u
TeneBr,rAeg[s. PaAnonorarlus.
SrexrpouarulrrHoe 3arpr3Heur{e
oKpyxruoqefi cpegrr. Texnuqecrne
ycrpoftcrna u rpaKTr{qecKoe
[prrMeHeHr{e : My3brKaJrbHbre

nHcTpyrueHTbr, yJrbTpa3ByKoBat

AI{ATHOCTI,IKA B TEXHHKE I,I

MeAr{rIr4He, PaAaP,
pa,unonpu€Mnr{K, TeJreBH3op,

aHTeHHa, rereft on, CB9-neqr.

opr.reHTarluu BeKTopoB E, B, D B gJreKTpoMarnurnofi BoJIHe.

I,IryreHne npI,IMeHeHut 3neKTpoMarHLITHbD( BonH B TexH r Ke

r,r 6urry. O6rscHerr[e trpuHunrron 4efi crnu t u y cnonuit
6egonacnofo [pr,rMeHeHrrf, My3hrKzrrrbHbrx r{HcrpyMeHToB,
ynbrpa3ByKoeoft A[arHocrr{Ku B TexHuKe }r MeArdrILrHe,

pa4apa, paA[onpveMHlrKa, TeJreBr{3opa, aHTeHHbr,

rene$ona, CBrl-nequ. PeureHne pacu€rHrrx u
KarrecrBeHHbrx 3a,qaq c onopoft Ha n3f{enHbre 3aKoHbr rr

3aKOHOMepHOCTrr, Om,rCbrBtUOIII}Ie paclpocTpaHeHr{e
MexaHI{qecKI{x }t 3neKTpoMafHI{THbD( BoJrH.

I,Icnomsosauue unQopMarluoHHhrx rexHoJrorflit llts
rrorrcKa, crpyKTypr{poBaHr{r, r.rHTepnpeTarlHr{ r{

npeAcraBJreHur un$opMarlun npu roAroroBKe coo6qeunft
o6 ucnorsgoBaHlru gneKTpoMarHI{THbrx BoJrH B TexHLrKe.

Y.racr[e B AucKyccun o6 erexrpoMarHr,rrHoM 3arpfl3HeH]rrr

oKpyxarcqefi cpe4rr. Pa6ora B rpymrax upu
rrJraHr.rpoBaH[H, rrpoBeAeH[rr{ u HHTeprrpeTaIIurI
pBynbTaToB onbrToB r,r aHaJrr,r3e Ao[oJrH[TeJrbHbrx
r{crorrHr{Kon unQoprr,raquu rro reMe.

2.3 Onrrara l3 f eouerpuuecKar oflrr,rKa.

flpruoruueft soe pacnpocrpaHeHue
cBera B oAHopoAuofi cpeae. JIyr
cBera. Toqe.rurrft ucrorIHI{K cBera.
Orpaxenue cBera. 3aroHsr
orporeHr{fl cBera. flocrpoenne
uso6paxenr.rfi r nrocroM 3epKiue.
flperoureHr{e cBera. 3aronrr
npeJroMneHvfl. cBera. A6comotnrtft
noKa:iareJrb rrpeJroMJreHnx. flomroe
BHVTDEHHCE OMA)KEHI{E.

Heyreune rBJreHr{r noJrHoro BHyrpeHHero orpa)KeHr{r, ero
npr{MeHeHnr B cBeroBoge. I4syreuue rvroAerefi

Mr{KpocKo[a, TeJrecKorra. flolyreuue crreKTpa c noMolrlblo
npn3Mbr n 4nrfpaxquonnoft peur€rxn. I,Isrvrepeuue

rroKa3areJrr upenoMJreH[r creKJra. I,IccreAonanfi e csofi crn
nso6paxenufi s nr.rHgax. O6rscHeHHe rrpr,rHrlr{nos Aeft creus
u ycronnft 6esonacHoro rrpLrMeHeHHr orrKoB, JIynbI,

Qoroannapara, [poeKrlr.{oHHoro annapara, Mr{KpocKorra,

TeJrecKona, BoJroKoHHofi ouruxn, an$parqnoHnoft
peru€mu, uonrpouAa. Peurenne pacv€trrx 3aAaq c flBHo
gaAaHHofi Onguqecxoft uoAemro c HcrroJrb3oBaHr{eM



Ilpe4enrnsrfi yron [oJrHoro
BHyTpeHHero oTpDr(eHlrr.

,{ncnepcnr cBera. Cnoxurrfi
cocraB 6enoro cBera. Uner.
Co6uparorqile n paccer{Baroque
JrHH3br. Tonxas JrLrH3a. @orycHoe
paccTotHr{e u o[THrlecKar cHJra

ronroft Jrr4H3br. flocrpoenue
uso6paxeHrafi n co6nparcrrlux r.r

paccer.rBarorrlux nr{H3ax. Oopruyna
ronrofi Jr[rH3br. YneruveHIre,
AaBaeMoe nuHsoft. flpegerrr
npnMeHr{MocTr.r reoMerpuuecroft
onrrrKlr. Bornonar orrrr{Ka.
I4HrepQepeHrlr.rr cBera.
KorepenrHbre ucroqHuKlr.
Ycnosug ua6ruorenng
MaKCr{MyMOB H Mr{Hr{MyMOB B

unrep$epeHqr,ronnoft Kaprr,rHe or
gnyx cuHr[znHbrx KorepeHTHbD(

ucroqHnKon. .{nQparqnr cBera.

.{uQparquoHHafl perrl€rrca.

Vcrosne na6molenus r[aBHbrx
MaKCr{Myr\{oB rrpu rraAeHl,rn

MOHOXpOMarr.rqecKoro cBera Ha

au$paxquouHyro pen€rxy.
Ilonrprasaqnr cBera. Texnu.recr[e
ycrpoftcrna u [paKTr.rqecKoe
[pr{MeHeHI{e: orIKH, JDma,

Qoroannapar, flpoeKrlraonnrrfi
a[[apaT, MI,IKpocKon, TeJIecKo[,
BOJIOKOHHZTfl OTITLIKa,

4uQpaxquoHHar perr€rra,
IIoJrrpoLrA.

ocHoBHbrx 3aKoHoB u Qopruyn reoMerpnrrecrofi orrrr,rKr,r.

flocrpoenne u oflucaHne nao6pax enLrs, co3AaBaeMoro
nJrocKLrM 3epKanoM, ronxofi rurHsofi . Paccuorpenue
npeAeJroB npnMeHlrMocrlr reoMerpnvecrofi orrrlrKr,r.
PacuognasaHl,re $uruqecKux ssneHlrfi B o[brrax u
oKpyxarcqefi xugnu: nprMonr{Hefinoe pacnpocrpaHeHr.re

cBera, orpaxeHne, [peJroMJreHr{e, r{HTepSepenqur,

4uQpaxqur E rroJrflpu3arrur cBera, Arrcrrepcufl cBera.
I4syreune ycnonufi sa6nroAenus MaKcr,rMyr!{oB r{

MuHr,rMyr!{or n nnrep(fepenrlr,roHHofi rapruHe or AByx
cuuQarurx KorepeHTHbx r{crotilrr{KoB. Ycnosfi e
na6nroAenr.rs rraBHhD( MaKcrrMyr!{oB rrpu naAeHH[
MoHoxpoMarlrqecKoro cBera Ha 4uQpaxquoHHyro perudrxy.
Anarug oflruqecKl{x sereHuft c I{cloJrb3oBaHI{eM 3aKoHoB:

3aKoH rrprMonr{Heftnoro pac[pocrpaHeHnr cBera, 3aKoHbr

orpEDKeHHr cBera, 3aKoHbr rrpenoMneHnfl cBera. Onucanue
ortTuqecKrlx snreH[fi c [crroJrb3oBaHrreM Quruvecrux
Belurr[H: (porycnoe paccrorHrre u orrrr.rqecxuur cnJra

JII{H3bI.

Ilroro no DA3JIEJIY 30
Pas.[er 3. Ocnonu c[eqrraJrbnoft reopulr oruocrrreJrbnocrrr (lalee - CTO)



3.1 Ocsonrr cnequamnofi
Teopru
OTHOCI.ITEJIbHOCTI{

f pannqrr [plrMeHuMocrl{
Kracc[qecKoft laexanuru.
flocryrarrr cneqnaJrbHofi reopuu
OTHOCUTEJIbHOCTII:

uHBapr{aHTHocrb MoAyJrff cKopocTl{
cBeTa B BaK)rJ[ue, npI{HIII{fl
orHocr{TeJrbHocrn 3fi nrureft na.
OrnocurerbHocrb
oAHoBpeMeHnocrr{. 3aueArenue
BpeMeHr{ r,r coKpar\eHlte AJrI{HbI.
3ueprm lr HMnynbc
pencruBucrcrofi qacrurlbl. Cssgr
Maccbr c eneprueft t,t [rMrryJrbcoM

pencruBucrcroft tlacrilIlbl.
3neorns floKor.

Peruesue KaqecrBeHHhrx 3a,Aarr c onopofi Ha I{3freHHhIe
nocryJrarbr CTO. I4cnorugonanne unQopMarlrroHHbrx
TexuoJroru it rus rroncKa, crpyKTypr{poBaHr.rr,
rrHTep[perarrprtr er flpeAcraBnenur unQopMaIInH rrpn
loAroroBKe coo6rqenuft o rpannqix npLrMeHHMocrr.I

KraccuqecKofi uexanuKn lr ocHoBax CTO.

Hroro rro pa3reJry 3
Parner 4. Ksanronas drgnra
4.1 Sreuenru rsaHronoft

OTITIIKII

Ooronn. Ooplayna fhasra cBr3r{
gHeprulr QoroHa c ero.racroroft.
3neprnr H rrM[ynbc Sorona.
Orrprrrue lr [ccJreAoBaH[e
r[orosr[Serra. Onrrrn A.f .

Crorerosa. 3aronrr Qorosr[Qerra.
Ypanueuue SftHrurefiHa Ntn.
rlorosQQerra. <Kpacxar rpaHl{qa)

Qoros$Qerra.,{aoreHne cBera.
Onrrru fI.H. Jle6eaeea.
Xuunqecroe .[eftcrnue cBera.
TexHn.recxne ycrpoficrBa u
npaKTl{qecKoe [pr.rMeHeHHe :

Sorosnerraent, Qoto.qat.mr,
coJrHeqHar 6araper, cBeroAI{oA.

Ha6mo,qenne QorosQtfercm Ha ycraHoBre c quuxosofi
nnacrranofi . I,IccreAosaHr{e 3aKoHoB BHerrrHero

$orosSQexra. O6rscHeHue ocHoBHbx npfi HrIHnoB

aef,tcrnut rexurrqecKnx ycrpoficrB, TaKr{x KaK:

Qorosreuenr, Qoro4arqr{K, coJrHe.trar 6araper,
cBeroAr,roA; u ycnonuft ux 6esonacHoro rrplrMeHeHl{t B

[paKTrdqecroft xugnn. Peruesne pacu€rnrx 3aAaq c sBHo
ga,(auuofi ifnsuuecroft uoAenrrc c ncnoJrb3oBaHr{eM

ocHoBHbrx 3aKoHoB n Qopruyr rsaHrosoft orrrr{Kr{. Peruenue
KaqecrBeHHbrx 3aAaq c onopofi Ha u3freHHbre 3aKoHbr,

3aroHoMepHocru rsaHrosoft orrrr{Kr,r. PacnognasaH[e

Qnan.recrux csreHuft n yre6urx orrbrrtx:

Qorosnerrpuqecrfift eQSerr, cBeroBoe AaBJreHr{e.

Ouncanne H3freHHbnc KBaHToBbrx rsreHuft r.r [poqeccoB c
r{crroJrb3oBaHr{eM Quru.recxux BeJrI{qI{H: cKopocrb
SJreKTpOMarHLrrHbX BOJIH, AnItHa BOJIHbI I.I qaCTOTa CBeTa,
gHeprrrfl r,r HMrryJrbc 6orona.

4.2 Crpoeune aroMa 5 Mo.uenr aroMa Torucona. Onrrru
Peseodopaa rro DaccerHr{ro o-

I4syreuue MoAeJrH orrbrra Perepr[opaa. flpone4enrae
gKc[epHMeHTa no ua6ruo.uenuro runeftqaroro cneKTpa.



qacrurl. fhanerapnafl MoAeJIb

aroMa. flocrynarsr Eopa.
HrnyreHue u norurorrleHr{e
(poroHon rrprd rrepexoAe aroMa c
oAHOTO ypoBHr sHeprun Ha

apyroft. BuArt creKTpoB. Cnexrp
yponHefi sHepruu aroMa BoAopoAa.

Bomronue cnoftcrna qacrilu.
Bonun 4e Bpofim.
Kopnycryrrpuononnonofi
AyanI,I3M. Cnourausoe u
BbrHyxAeHHoe r,r3fiyqeHue.

Texnuqecrue ycrpoficrBa r{

[paKTnqecKoe [pr{MeHeHr{e :

cfleKTpuurbnrrfi aHanng
(cnerrpocxon), raeep, rnaHtosrrft
KOMIIbIOTCD.

Oqeura a6coruorssn< H orHocureJrbnbx norperuHocrefi
usuepeHufi Suruvecxux BeJrr{trr{H. I,Isyreune MoAenH

aroMa: Toucona, nJlanerapuoft rvroAenn aroMa, MoAenI{

aroMa Eopa. Hayrenue crreKTpa yponuefi 3HeprELI aroMa
BoAopoAa. O6sscHeHue flp]rHurnon Aefi crnu n u y cnonuit
6esouacHoro flpuMeHeHr{fl crreKTpocKorra, rra3epa,

KBaHToBoro KoMrrbrorepa. Peurenue KaqecrBeHHbx 3aAaq c
onopofi Ha rrcfreHHbre 3aKoubr, 3aKoHoMepHocrrr n
Susuvecrue rBJreHrrr no reMe <Crpoeuue aroMaD.

PacnogHasauue QueuqecKux snreHr,rft n yue6nrrx onblTax:
Bo3Hr{KH oBenue nu neft qaroro crreKTpa r43ryqenus. AHarLr g

KBaHToBbrx lpoqeccoB ti gsnenuft c ucnoJrb3oBaHr,IeM

locryJraron Bopa.

4.3 Arounoe rgpo SxcnepraueHTbr, Aoxa3brBarolrlne
cJroxHocTb cTpoeHus s,4pa.

Omprrrue p4AI{oaKTLrBHocr}I.

Onrrrrr PerepSopaa no
o[peAeJreHrrro cocTaBa
paAr,roaKTr{BHoro r{3nrreH[r.
Ceoficrna alr$a-, 6eta-, raMMa-
r{3nfreH}rs. Bilasuue
paAHoaKTHBHOCTT{ Ha Xr,rBbre

opraHr{3Mbr. Orrpurue nporoHa r,r

uefirpoHa. HyrnoHuar MoAeJIb

xapa f eft seH6epra-I,InaHeHKo.

3apra rApa. MaccoBoe qrcro s4pa.
I,Isoronrr. Amif a-pacna,q.
3rerrpouurnl u nosnrpoHnuft
6era-pacna4. f arlrnaausnytreHne.
3aron pa,quoaKTr,rBHofo pacna,qa.

3neprur cBr3u HyKJroHoB n sApe.

.fl.ueonsre cr,rJrbr. .Iledexr Maccbr

I4sy.reuue 9Kc[ep[MeHToB, AoKa3blBtuo[plx cJro)KHocrb

crpoeHns aroMHoro fllpa. I/.cctteAoBaHue rpeKoB qacrI4II

(uo roronru r[ororpar[nrrra). I,IryreHHe rAepHbrx crIJI,

rAepHbrx pearqnft cr{HTe3a r.r pacraAa, TepMotAepHoro
cuHTe3a. Hsyrenue nyuouuoft MoAenr4 rapa fefi:en6epra-
HeaueHro. O6rgcseune ycrpofictBa I{ [pI.IMeHeHIat

Ao3uMerpa, KaMepbr Bnmcoua, rAepHoro peaKTopa,

arouuoft 6orrr6u. Peurenne 3aAaq c ouopoft Ha rIoJIfreHHbIe
3HaHr{r, B T.tr. o 3aprAe r{ MaccoBoM qr{cJre flApa.
Pacnognanauue QusuqecKr,rx snrtennfi n yre6urx orlblTax I4

B oKpyxffuorqefi xngnu : ecrecrBeHnas. n l{cKyccrBeHHaf,
paAlroaKTr,rBHocrb. Onucanue KBaHToBbrx rsreHnft tl
npoqeccoB c r{crroJrb3oBaHueM Qnsnuecrrax BeJII{qHH :

IIeplIoA rroJrypacnaAa, sHeprus cBr3r4 aroMHhrx sAeP,

4eQerr Maccbr xgpa. Ananlr3 rrpoqeccos u snnenufi c
HC[OJrb3OBaHr,IeM 3aKOHOB I{ nOCTynaTOB: 3aKOH

coxpaHeHfir SrerffpuqecKofo 3aps4a, 3aKoH coxpaHeHHt
MaccoBoro qprcra, flocryJrarbr Bopa, 3aKoH pa,qIdoaKTLIBHoro
pacnara. Yqacrue B pa6ore KpyrJroro croJla



sApa. t(epHbre peaKrruu.,{eneHrae
r{ crrHTe3 s,qep. tAepHrfi pearrop.
Teplaorgepnrrft cnnrer. flpo6reruu
lr [epc[eKTunrr r,qepnofi
gHepferuKlr. Srororu.recKl{e
acneKTbr rgepnofi oHeprerraKlr.

3rerraenrapHbre qacrnllbl.
Orrprrrne no3uTpoHa. MeroArr
na6moAennr u perucrparlur4
gneMeHTapHbrx qacrlrrl.
@yngaruenraJrbHble

sgafi rvroAefi crBil.f, . E4uncmo

Qnauuecroft raprranu Mr{pa.

Texnuqecrue ycrpoftcrBa r,r

[paKTuqecKoe [pr4MeHeH[re :

Ao3I{Merp, Kar\depa Burucona,
sneoHrrft DeaKToD. aroMHiur 6oru6a.

<OyngarrreHTaJrbHbre nsauN,roAefi crBHfl . EAuncrno

Qusnuecrofl raprunrr Mr{pil). l,Icuonrgonauue
un$opruaurroHHhrx rexHoiroru fi ws, flolrcKa,
cTpyKTypupoBaHlrr, nHTepllpeTaw4vr rr rpeAcraBneHnt
uH$oprvraq nv npil rroAroroBKe coo6uennfi o upurvreHeHr.rrr

3aKoHoB rsautosofi Quauru B TexHLrKe u rexHoJrorurx,
sKoJroruqecKr,rx acflexTax rAepHofi enepreruru.

llroro rro Da3reJry 17

Pac,ueJr 5. 3;renrenrbr acrponoMrrn u acrpoducurr
5.1 3neuentrr

acrpoHoMr{r.r rr

acrpo(purIa n

3ranrr pa3Bur[s acrpoHoMnrr.
flpuxna4noe rr Mr{poBo$peHqecKoe
3HaqeHHe acrpoHoMur,r. BUA

sn€gAHoro He6a. Cogee3Aufl, rpKrre
3s€3AH, trJraHerhl, I{x BI,IAHMoe

.rIBLDr(eHr{e. Conueqnac cl{creMa.
Conrqe. ConneqHas aKTr{BHocrb.

I4croqnnr aHeprfiu Corsqa n
ss€sA. 3segAH, r{x ocHoBHbre

xapaKTepr,rcrr.rKr{. r{uarpalaua
(crreKTpanrnrrft KJracc -
cBeruMocru>. 3se3Abr uasHofi
IIOCJICAOBATEJIbHOCTI.I.

3anucnuocrb ((Macca -
cBeruMocrb> .rlJrr gn€g.{ rrasHoft
locJreAoBareJrbHocrl{. BnyrpenHee
crpoeHr{e ss€:A. Conpeuennue

flogroronra coo6rqenufi o6 gTanrrx pa3BHTLu acrpoHoMrin,
o npHKJra,(HoM r4 Mr{poBo33peHqecKoM 3HarreHr{r{

acTpoHoMr{r{, o MeToAax nonrreHEfl HayqHbrx

acrpoHoMr,rqecKfix 3ruavuit, orKpbrrrrfrx n conpeueHHoft
acrpoHoMr{r.r. I,Isyreuue coBpeMeHHhrx npeAcrasreHuft o
rrpolrcxoxAenur4u eBoJrrcrlnr.r Co.nnqa n ss€sA. I4eyreHne
Tr4rroB rarraKTr.rK, paAr{oftuaKTuK r{ KBa3apoB. I,I:yueuue
ABr{xeHr{r He6ecnrx reJr, gBoJrrorlNn sn€gA ra Bcereuuofi,
npoueccoB, npoucxoAffrrlr{x B en€tgax, s gs€sAHrrx

clrcreMax, B Me)KraJrarcr[.recrofi cpeAe, naacurra6noft
crpyKrypbr BcereHnoff. O6rscHeHue pacmnpenr{t
Bceresnofi Ha ocHoBe 3aKoHa Xa66ra. florrorosxa x
o6cyxgeuuro HeperueHurx npo6reM acrpoHoMr{r{.
flponegenue na6ruoAenufi uenoopyx6nnrna uril3oM c
r{crroJrb3oBaHr{eM KoM[bK)TepHhIx npr4JroxeHr4 ft wn
orrpeAeneHus floroxenuq He6ecHrrx o6rerros Ha

KoHrperHyro .rlary: ocHoBHbre co3Besrns CenepHoro



npeAcraBJreHlrt o npo[cxoxAeHl{I4
r,r sBoJrrorlHu conHrla r{ 3Be3A.

3rauu xrr3Hrl gs€sA. Mleqnrrfi
flyrr - Harrra fanaxrura.
floroxenue r.r ABHXeHEe Comrqa s
fararruxe. Tunu ftuIaKTuK.
PaAnoraraxrlrKu Id KBa3apbI.

9epnrre Abrphr s rApil raJIaKTlIK.

Bcenennas. PacrnupeHne
Bcenensoft. 3aron Xa66na.
Pas6eraHue fturaKTI{K. Teopur
Bonrruoro B3pbrBa. Per[rtosoe
r,r3nfreHue. Macura6uas
crpyKrypa Bcereunoft.
Merararaxtnra. Hepeur€nnrre
nno6reuu acrDoHoMurr.

rroJryrxap[Au spKne sn€gArr. flpone4enue na6moAenufi n

TeJrecKon Jlynu, nJraHer, Mreqnoro flyru. Yqacrue n

rr4cKy ccprkr o HepeilreH u rrx npo6reMax acrpo H oMLIIa.

llroro no pa3Aeny f,

Par,qe.rr 6. O6o6qamqee rIoBTopeHrIe

6.1 O6o6rqaroqee
rroBTopeHr{e

O6o6qenne r clrcreM arv3alqlafl
coAepxaHr4r pa3AeJroB Kypca
<<MexaHuro>, <<MoreKyJrtpHilt
tf usrara rr TepMoAHHutMHKa)),

< Srerrpo4HHaMr,IKD), < Kone6aHus
H BoJrHbr)), <<Ocnoebl cnequalrnofi
Teopuu orHocI,ITeJIbHOCT[I )),

<<Knanronas Qusura>, <Sleuenrrr
acrpoHoMnu u acrpoipn3ldKl{D.

Ponr Qn:uKLr r,r acrpoHoMHu B

gKoHoMr.rqecKoft,

TexHoJlorflvecxofi , coqnanrnoft u
sru.recxofi cQepax AerreJlbHocrll
qeJroBeKa, poJrb LI Mecro Sn:nru u
acTpoHoMr,nr B coBpeMennoft
uayuuoft Kaprr,IHe MI{pa, 3HaqeHI4e

onncarelurofi,
cncreMarr{srapyroqefi ,

Yqacrue B Ar.rcKycculr o poJrn Sraararr.r Ia acrpoHoMl{I{ B

pa3rnrrHbD( c$epax AerrenbHocrld qeJloBera. floArorosra
coo6qenufi o Mecre QusNvecrofi raptuuu Ml,lpa B ptAy
coBpeMeHHbrx npeAcrasreurfi o npupoAe. Bunomrenne
yre6 n rx zagauuft, AeMoHcrpl.Ipytour x o cBo eH I{e

ocHoBHbrx nourtttft, Snsuuecrux BerutIHH lI 3aKoHoB

Kypca Qusnru l0-11 KrraccoB.



o6rscHurelrt.oft n
flporHocru.recxoft t[ynrqufi
Snsnuecroft reoputt, polr
Su:ra.recrofi teopuu n

QoprvruponaHull ilpeAcrasreHuft o

Qurnuecrofi xapruue MI{pa, Mecro

Qusnuecxoft raptnHu MI,IPa B

o6IqeM pflAy coBpeMeHHbIx

ecTecrBeHHO-HarrHhrx
[De.rlcraBJlenufi o tIPuPoAe.

Ilroro ro pa3AeJry I
OETIIEE KOJrnrrEcTBO
IIACOB TIO IPOTPAMME

68


