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rlporpaurraa no $usl4Ke Ha ypoBHe cpeAHero o6qero o6paronan nt paspa1orarra .HaocHoBe [oJroxeHl{ft u rpe6orauut K pe3ynbraraM ocBoenrrr ocHonnofi o6pasonarenrnoft
rlporpaMMBr' [peAcraBJIeHHBrx e OfOC COO, a TaK)Ke c yr€rorra $e4epa-nrno; pa6o.reftrlporpilMMbr Bocrr4TaHI'I-f, I'I Kouqeuqr'ru [pe[oAaBanz" yr"6"o"o ,ria4r"tu <<(Dr,rgura>, ro6paronareJlbHbx opl'aHv3allu{x Poccuftcrofi oeaeparlupr, pe€urrr3yrou,ax ocHoBHbreoopasonareJrb''Ie flporpaMMhr 

-r------' rvwr'Ja

- llporpaMMa rro (frEsrxe orpeAeJurer o6sgarenruoe [peAMerHoe coAepx aHure,ycraHaBnl{Baer peKoMeHAyeMyIo [ocneAoBareJlbHocrb rr3freHr{r reM u pa34eJroB y""O"oaoIrpeAl\'rera c yr€rou MexrpeAMerHbx vI Blryrpr{[peAMerHbx cn.asefi, JronrKr{ yve6noroIlpoqecca' Bo3pacrHbx oco6ennocrefi o6yraroqr.rxcx. flporparrarraa r1o Qu:uxe aa€rIrpeAcrttBJIeHI'Ie o rIeJUtx' coAepxaHrrlt, o6qeft crparerrrlr o6yrennx, 
"o..r""ut"l-;;;;ilo6y'rarorqrxct cpeAcrBarrln yre6uoro rrpeAMera <ousuKa) Ha yr.uy6nennoM ypoB'e. !

I4:yveuue Kypca Snerxu y.tty6ne"rro.o ypoBHr rro3BoJrrrer pearrz3oBarb 3aAarrlrnpolpecczoualruofi opI{eHTaIIu[, HanpaBJIeHo Ha co3ra'ue ycnonrEft Anr rrporBne'r.rr cBolrxI{HTeJrJreKTyaJIbHbIx rr rBopqecK[x cnoco6nocrefi KarKArTM o6yrarorqzucx, Korophreneo6xoAraurr rilfr [poAonxe'I'It o6pasonanux B opraHu3arlr4.f,x upo6eccuo'rJrb'oro
o6pasonanvfi'no pa3rI{tIHBIM Qusnxo-rex'r{qecKr.rM r{ r4HXeHepHhrM c,,equaJrbHocr.f,M. 

.B nporparrtMe no $usuxe ofipeAeJullorcr [Jra'r.rpyeMbre pe3yJrbrarbr ocBoe'r,r, Kypca$n:r'nn Ha ypoBHe cpeAHero 66utero o6paroranur: JrlrtrHocrHbre, MeranpeAMerH're,
rlperMerHble (ua yrny6ndnuou yponne). Hayrno-rueroAonoruqecroft ouronofi 4nx pa:pa6orpr'' rpe6oaanr'ft x nr''nrocrHblM, MeranpeAMer'hrM 14 [peAMerHhrM peynbraraM o6yrarorqraxcx,
ocBol'IBmrrx rporpilMMy uo $usure Ha ypoBue cpeAuero o6qero o6p*o"*rrr,Hayrny6r€nnorra
ypoBue, rBJr{erc{ crrcreMuo_AerreJrbHocrnrrft rroAxoA.

flporparurraa no Susnxe BKJrroqaer:
nJraHl'rpyeMhle pe3ynbrarhr ocBoeHI'Ir_ Kypca (fusrxu ua yrny6n€nnona ypoBge, B ToMrrlrcJre rrpeAMerubre pe3yJrbrarbr rro roAaM o6yrenr.rx;
coAepxaHr,re yre6noro [peAMera <<Or.rgr,rra> rro ro.qaM o6y.reuur. t
flporparrarr'ra no SnslrKe lrMeer npuuepnufi xapaKTep n Moxer 6rrrr r,rcuoo".o"j"uyqurerrMr,r Qusuru Anf, cocraBjreHlur c"o"x pu6o** .rpo.pur*.
rlporpauua no SrasrExe He cKoBBIBaer TBopqecKyro r,r'Hrlr,rarr,rBy yrureneft u[peAocraBnter BO3MOXHOCTU Nrs pearrr43arlr4r,r pa3Jrr{rrHhx MeroAl{qecKr,rx no,ryoAoB KilperloAaBarlHto Qusuxr'l na yrny6n€nnou ypoBHe rrpa ycJroBr.r[ coxpagenr.rs o6ssarenrnoft

sacTr.r coAepxaHr4r Kypca.

ozstrI€ KaK HayKa o nau6onee o6qux 3aKouax ilplrpoAbr, BbrcryrraJr B KarrecrBe yre6noro
rlpeAMera B IrIKoJIe, BHocI4T cylqecrBeHurr!- nrna4 B cucreMy suaHr,rft o6 orpyxarorqlr ,"pa.IlkolrnruZ Kypc Suruxu
[peAMeroB' rIocKoJIbKy $usuvecKHe 3aKoHbr Jrexar B ocHoBe rrpoqeccoB u rnneHuft, r.I3rraeMbrxxtrutreft, 6uolorurefi, $zszuecrofi reorpa(f veft u acrpouoMr.reft. zcnonrcosa'ile r,r aKrr.rBrroenpnMeHeHlre susn.recKr{x 3uaHrrfi onpegenr{Jro xapaKTep u 6ypnoe p*u"rri" fJ;;;;;;rexnonorr'rft B CQepe s'epferr{K}r, Tpa'clopra, ocBoeHvs KocMoca, ,,oJryrre'r.r.f, HoBbrx
Marepl'IanoB c 3a,{aHHbMI{ csoficrsaMu. I'Isyvenve $zsurrE BHocr4T ocnonnoft BKJra,q B
{opul'tponauue ecrecrBeHHo-Ha)rquoft *upt"*r"r *"pu o6yraronlerocx, B (poprrarponary.re
ynaenufi [pI'IMeHtrb nayruuft MeroA rIo3HaH[.[ ilpr,r BhmoJrHeHHn ruu yreonbrx r.rccJreAosaHgfi.

B ocuony Kypca $u:nrul Ha ypoBne cpeAHero o6rqero o6pasoaanvrr rrojroxer'p"A il;;,KoTopbIeMoXHopaccMaTp}IBaTbKaK[pI,IHIII,I[bIerouocTpoeHI,Is.

rrdea 4eaocmvocmuB coorBercrBuu c nefi *yp" 
""*arcr 

JroruqecKu 3aBepm€Hurry, oH
coAepxl{T MarepHaJI }I3 Bcex pa3AenoB QuslrrN, BKrloqaer KaK Borrpocbr KJraccuuecxoft, Tax r,r
coBpeMeHuoft Qusraxu



Eden zeHepanwa4uu' B coorsercrBl{rr c nefi Marepr4aJr Kypca Qr.rsr.rrr.r o6reo'.rn€uBoEpyr (paaruecxrax reoprzfi' Be4yrquu B Kypce sBrrercr sopuuponaHr.re rpeAcrannenuft o
"'ppcryp'hD( 

ypoB'rx Mareplrlr, BerrlecrBe r,r [oJre. 
- r-r.''*rvusu

Hden 4lMa,umapw'aqau Ee peanzsaqfit [peArroJraraer r.rcrroJrb3oBa'r,re ryr\{aH}rraprroronor€mltraJla szruvecxoft nayru, ocMbIcJreHLIe cBr3r.r paSBur'rfr{uszxu c pa3Br.rrrreu o6rqecrnqa raroKe c MI4poBo33peHtIecKI'rMI,I, HpaBcrBeHHbIMI4 t4 SKOronErIecKI,rMI,r npoonenaaur,r. 
rrrden npuxttadnoil HanpacneHHocmrL Kypc Qra:uxrE frnyoneHHoro ypoBrurtrpe'ryronuaer 3HaKoMCTBO C IIIlrpoKl'IM KpyroM TexHzrrecKr{x r4 TexHoJroruqecKrrx upr,rnoxennfiE3) re'Hhrx reopuft I'r 3aKoHoB' flpu.:rou paccMarpr.rBarorcr Ha ypoBHe o6rqux upe4crannenrafi" tr coBpeMeuubre TexulrqecKrze ycrpoftc"uu, 

",a*"orro."".rrden gKonozusaquu peanrl3yerct nocpeAcrBoM BBeAeHr{.s gJreMeHToB coAepxaHfir,nocrxuldunbrx 3KoJIoMrIecKr{M npo6neuana ,o"p"t"""oc'I, Koropble cBr3a'br c pa3Br,ITI,reMT.'HTIKI'I rI TexrroJlorufi' a raxxe o6cyxgenwx.rpo6oeoa parf*o*'r'Horo fipr4poAo[on*o Barrrrfr.vrgKoJloruIqecrofi besonacHocrl{. r v *vr 
:

ocnoenr're coAepxaHl'It npolpaMl'hr no $usure AoJrxHo 6rrrr nocrpoeHo Ha npr'Hrlr{flrxcllcreM'o-'4etreJlbHocrHoro [oAxoAa' [nx $usllriu peurv3ar\wflgTr{x [pr,rHrlr.r[oB 1asupyercxnaEcrIoJrb3oBaHI{I{ cilMocrosreJrbHoro 3Kc[ep]rMeHTa KaK nocroruno 4eftcrByroqero Qarcropayue6Horo ilpoqecca. hu yrny6n€nno;o ;;;; _ oro cr4creMa caMocrorrenBrrorofreHl'IqecKoro SKcleprIMeHTa' BKrloqarcqefo (ppoHra-urnrre yqeH[gecKrre orrhrrhr [p]rn3we*rrr4 HoBoro *'arepvraJra, na6oparop"uta pui6orrt n pa6orhr rrpaKTr.rKyrua. flpz erouBo3Mox'hr 
'4na cuoco6a pe'JrIBaIIzu Sz:uueroo"o [paKTr.rKyr\{a. B nepnoM cJrrrae [paKTrrKyMrlpoBoAl'rcs nu6o B KoIrrIe 10 u 11 rnaccon, nzdo'nocne [epBoro r.t BToporo noryro^nft nKaxAoM lr3 gTI{x KJraccoB' Bropofi cuoco6 - gro I'HTerparl,ntr pa6or [paxrr{KyMa n cr.rcrehay

"' 
na6oparop'brx pa6ot, notop"r.ffiBo.qrrcr B rpoqecce rd3yqeHrr pa3.4ena (rerrau). fIpH srou
'oA Pa6orau]r [paKTI4KyMa 

'''HI'IM 
aercfrcaMocro{TeJrbHoe [ccneAoBaHr.re, Koropoe [poBoAr.rrc,rro pyKoBOACrny cndprq/Toro, o606q€nnoro Br.rAa 6es no,uaronofi zncrpyKrlur.B nporpa^aMe 

''o Su:uxe cl4creMa yqeHr'rqecKoro gKclepr.rMeHTa, na6oparopHrx pa6or a[paKTI{KyMa [peAcraBJre'a eAr'IHhIM [epeqHerr'r. Bu6op reMarrlKr' Antr srr.rx Br,rAoB yqe'r.rtrecKr{x

;:ffi#:HH Of,uo" ocvrqecrBrurercr 
rracrHr.rKnMr.r o6pa:ona-"J-"rro.o'npou.cca 

'rcxoA, 
Lr3

o6ecue.*saerc,:ffi :il:#fr#|1ffi 

"":ffir1o":::fi 

:'io1*:1-";*r,ffi :,;I'I3MepeHEf,' I4ccJIeAoBaHus' 3aBvlcr'ruocreft Susuvecrux BeJrLrqr4H Ir rrocraHoBKy orrbrroB rro[poBepKe npeAnoxeHHhrx r]rnoTe3.
Bonrruoe BHI'IMaHI4e yAeJlterct pe[reH}rro pac.r€rnrx r,r KaqecrBeHHbrx 3a,qaq. flpu srorrrAlr pac'r€rnblx 3aAatl rlpuopl{TeroM tBJLrIror cs. 3a&'"v c rBHo sa4anuofi H He.f,Brro sa4aunofi@usu'recxofi uoAen'o, [o3BoJItroIqI.e rrp'Me'.f,Tb r,r3rreH'hre 3axo'bl rr 3aKoHoMepHocrr.r Kaxr'r3 oAHoro pa3AeJIa Kypca' TaK rI LIHTeTpI'Ipyt [pI'IMeHeHI4e suaHufi ]r: pa3HBD( pas4enon. ,{nxKaqecrBeHHhrx 3aAaq [puopr{TeroM 

"li*ott" 3a&a,us Ha o6rscHe'[e/npe4crasanhe[poreKaHl'rt susuvecxrx snre'Efi I'I upoqeccoB B oKpyxaro'1efi )Kr43'r.r, rpe6yrorqze nrr6dpa$rsz'recroft uoAenrE Anf, cr{Tyaq}ru npaKTr.rxo-opr.rerrr"pbBa'Horo xapaKTepa.B coorBercrBl'I' c rpe6onu"""rr ofoc c9o K #*p#3ro-rex'r.rqecKoMyo6ecne'reHuro yve6no.o .rpoq!"ca Kypc @r.rsnrr y"rryooerrrro.o ypo""" Ha ypoB'e cpe,qHeroo6rqero o6pasonan's A.JIX.H rl3rrarbc{ B ycJroBrrrx [pe.{Mer'oro xa6znem. B ra6zneresusnrcu AoJrxHo 6rrrr neo6*ol"to" na6oparop"". 
"dopyooBaHrre 

AJU' BhrrroJrHeHr{, yKa3aHHbrxB rlporpaMMe ,'o Quszxe rreHEtIecKI'IX onhrroB, na6opaiopurx pa6or u pa6or npaKTr.rKyr!{a, aTaKXe AeMoHcrparluonnoe o6opyAoBaHr.re. r..vv'L vqu

'{euoucrpaqrloHHoe o6opy4o"urra (poprraupyercr B coorBercrBr{r.r c rpr.r'rlr{rroMMI'IHI'IMaJIbnoft AocratorlHocrlr ,n o6ecnequBaer rrocraHoB*y [epeqr4creH'brx B rrporpaMMe ,,oSrasuxe xffo.rdnrx AeMoHcrpaquft lnx ficcneAoBaHufl vsyrraeMhrx .f,BJresuit u rrpoqeccoB,gMnI'IpI4qecKI{x 
r4 Syn4arraeuftulBnhrx 3aKoHoB, ux rexguqecKvx npr.rueneHr.rfi.



(

Jla6oparopuoe o6opy4oBanlle rnt )rqeHr{qecKr4x upaKrrtrecrux pa6or lfopnazpyerci n
BrIIe reMarl4qecKl4x KoM[neKTon u o6ecuequBaerct a pac.r€re oAHoro KoMnJIeKTa Ha AByx
o6yraroquxcx. Telaarw{ecxue KoMlneKTbr na6oparopnoro o6opy1onaHux ronxgbr 6sr6
trocrpoeHbl Ha KoM[JreKcHoM I{c[onb3oBanvrv aHaJroroBbrx u qn(pponrx npv6opon, a raKx(e
KoMrrbrorepHbrx r.r3Mepr.rreJrbHbD( cr4creM B Br{Ae q[Qponux na6oparopuft .

OcnosHrmll IIeJItMt4 r43qenvfl, $uszxu n o6qeu o6pa^:onaru4rr.f,BJurrorc{: l

$oprvrrpoeaHr{e I{HTepecav crpeMnenr{r o6yrarorquxcs K HarrHoMy }€rreHr,rrc 11pfipoAbr,
pasBr,rrr.re rx r{HTeJrJIeKTyanbHbrx u rBopqecKr,Ix cloco6Hocrefi ;

puBBzrLIe upe4ctannenzft o HafrHoM MeroAe [o3nanr4r u Qopnauponanue
Eocne.[OBarenbcKoro orHortreHr4r K OKpy)KaroquM sBreHr4rM;

$opurapona'rre Ha) r'ofo Mr.IpoBo33peHr{r KaK pe3ynbrara r.r3yqe'r.u ocHoB crpoeHrrt
Marepralr u QylraauenTzrrrbHbnr 3aKoHoB lpzsuxn; i

$oprrarzponaHrle yl\{eHuit o6sscttsrb flBrroaLrt c }rcrroJrb3oBagr{eM Qr,rsnuecxzx gHasr.rfi r.r
HarrHbx AoKrBaTeJrbcTB ;

$opnauponaHlle rrpeAcraBreHrlfi o poJrr{ (lnsuxra AJrr prnBr.rrr{r Apyrzx ecrecrBeHgbp1
HaIK, TexHr4Kr4 z rexnonorraft; 

,
pillBl{rl'Ie npe4crannenvft o Bo3MoxHbD( c(fepax 6yayrqefi npo(peccr,ronanrnoft

AetreJIbHocrI'I, cBt3aHHbIx c ([usurofi, rloAforoBKa K 4anrnefiruenay o6yrinuro B oroM
HaIrpaBJIeHr,IH.

.{ocu'rNen}Ie gTrIX qeneft o6ecne.r[saercs. perreHr4eM cneAyrou]rx 3aAaq B npoqecce
r'r3r{eHr.rr Kypca $urvxr Ha ypoBHe cpeAHero o6rqero o6pasonanua:

npuo6pereHl'Ie cEcreMbl 3HaHLIfi o6 o6qrax ifziuvecKr,rx 3axouoMepHocrrx, 3aKoHax,
Teopl{tx, BKrlotlitt MexaHI{Ky, MoneKyJltpnyro Qzszxy, gneKTpoAr{HaMr.rKy, KBaHToByro $r,rauxy
lE 3JreMeHThr acrpoQxsurrn;

$opnauponaHl'Ie yl{eHuft npuiueutrb reoper}rqecKr.re 3HaHr{r Ars o6rscneuux {usuqecK[x
snIeHufiBIIpI4poAeilAJIa[pruUITI,Is[paKTI,IqecKI,IxpeIII€HI,rftsnoeeeArrenrroft}K}I3HI,I;

ocBoeHI'Ie cuocoOos pemeHus pa3ruqHbD( 3a!Lav- c sBHo sa,{aHuoft Qusuvecxofi uogenrrc,
3aAaq' nolpa3WeBaloqllx caMocrotreJlbHoe co3Aarllle Szsuuecrofi MoAeJrlr, a4eraarnofi
ycJroBlrtM 3aAar+v, B ToM qrIcJIe 3aAaq I'IHXeHepHoro xapaKTepa;

IT0HTIMaHI'Ie Qusu'recKllx ocHoB I{ npLIHIIr.rnon 4eficrnur rexHuqecKr4x ycrpoftcrn rE
TexHoJIoH{rIecKI'Ix flpoqeccoB, ]IX BJllltHvIfl.Haorpyxarorqyro cpeAy; r

oBJIaAeHI{e MeroAaM}I CaMOCTOSTeJTbHOTo nJraHr{poBaHns. u [poBeAeHr{r ([usn.recnllx
3Kc[epI'IMeHToB' aEalrv'3,a vI ]IHTepnperalll{fi zuQopuaquu, o[peAenenr.rr 4ocionepuocr"
rroJrrreHHoro pe3yJrbTaTa;

co3AaHI'Ie yclonufi AJIf pa3BI,ITI{t yI!{eHI,Ifi upoerrno-ficcneAoBarenrcroft, rnopuecrofi
AetTenbHocTH;

pIBBI'ITI'Ie I'IHTepeca x c(feparra npo(peccuouamnoft AerrenbHocrrr, cBs3aHuoft c Qusuxofi.B coorBercrBl'Il{ c rpe6onauvflMr4 ofOC COo yuy6n€nnrrft ypoBeHb r.r3rreH}rt
yre6noro [peAMera <<ougura> Ha ypoBHe cpeAHero o-6ttle.o o6paso"a""" nrr6upaerc.a
o6yrarorqraMvlcs.' nnaHI'IpyroqI'IMIr npoAonxeHue o6pasoBaHus. no crrerlr4urrrbHocrrM SuerExo-
rexur4qecKoro npo([Nnr. r

B panaxax peirJrr.Barlulr [peAMera <<@r.rsr,rKa)

npoftopuenrarllroHHarr pa6ora s 1l Knacce.

n ypouuofi AerreJrbHocrrr ocyqecrBrrercs

Ha u:yrenue Qusurra (yrrry6n€unrrfi yponenr) na yponue cpeAHero o6qero oopa:oeanzr
orBoAr.rrcr: n I I xlacce - 166 qacoB (5 uacon n uegemo).

flpe4naraerrlrrfi n rporpaMMe no $uarre [epeqeHb ra6oparopubx H [pa1rurrecrux pa6or
flBJl{erct peKoMeHAoBaHHbIM, )qLITenb AeJraer nrr6op npone4endx la6oparopHbrx pa6or,u
onbrroB c yr€roru nHAlrBr4AyaJrbHhrx oco6ennocrefi o6yrarorrlr4xcr. r
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Pa:Aen 4. 3;rercrpoArrnaMrrKa. 
:

Tetwa 4. Maatumaoe noJre.

BsauNaoAeffcrBze [ocrotHHbD( MaTHI,IToB Lr upoBoArrr4KoB c roKoM. Marnrarsoe rroJre.
Bexrop uarnnrnofi I4H,qyKIII{u. llpunquu cyfieprro3r,rrlr{}r Mafir}rrrrbrx uoneft. Ilu"uuuarnr,r*roft
r.rHAyKrlr.rlr.

Marnurnoe IroJIe rIpoBoAHI'IKa c roKoM (npxuoro [poBoAHr,rKa, KarymKH r.r KpyroBopo
nutra). Onrrr 3pcre4a. ;(

CunaAunepa, e€ HanpaueHue 14 MoAylr. ,,

Cr'rna Jlopenqa, e€ HanpaBJIeHI4e u MoAyJrb. ,{nuxenue sapxxennofi H&crr4r{br, B
oAHopoAHoM MarnraruoM rroJre. pa6ora cLrJrBr Jlopenqa.

Marnurnoe none B BelrlecrBe. @epporvrarnerl{K}r, ilapa- r,r ALraMarHerI{K[.
Texnr'r'recxue yctpoftcrBa I,I TexHoJrorurqecKlre [poqeccbr: npr{MeHeHr,re

MarHI'IToB' SneKTpoMulrHI{ToB, Tecrep-Mynbr}rMerp, gJreKTpo.{Br,rrareJrb -flro6u,

IIOCTO'HHbD(

ycKopr,rTeJrrr
9JIeMeHTapHbIx rIacTItrI.

,(euoncmpa4uu.
Kapruua nurruit r,rHAyKrlr,rr4 MarHr{THoro [oJUr

IIOCTO'HHbD( MAIHI,ITOB.
loJrocoBoro u no4nonoo6pa3Horo

Kaptnna nuuuit iraarnrtnofi I{HAyKrIu}r rrors AJr]rHHoFo nprMoro [poBoAHr.rKa ]r
3ttMKHyroro KOIbIIeBOTO [pOBOAHr.rKa, KaTyrlKt4 C TOKOM.

BsaurdoAeft crBr{e AByx rrpoBoAHr,rKoB c roKoM.
CunaAuuepa.

,{eftcrnue c}rJrbr Jlopenqa Ha r{oHbr oneKTpoJrr{Ta.

Ha6mo4eHlre ABr4xeHr,rr 
''rr*a 

gJreKTpoHoB B MarH[rrHoM ,,oJre. 
:

flpnuqun Aeftctsas sJleKTpoll3MeplrreJrbHoro upu6opa MarHrrro3Jrer<rpra.rbcroft crcrerr.rL.
vq e u uve c xu fi o xcn ep unte am, n a6 op amop n u e p a 6 imot, np aKm unyfr,
I'IccnerosaHrle MarHI,ITHoro [oJIr rrocrorHubD( MarHr{ToB.
I4ccreAoeanrae csofi crn $epporraaruerr.rKoB.
zccne4onanue Aeftcrnr,rt flocrotHHoro Mar*nra ,,A naMr{v c rnr.^r,
?Isuepenr.re cr{Jrbr Arr,rnepa. 

:I'oro MarHI{Ta Ha paMKy c roKoM'

I4syreHze 3aBlrcr,rMocrr{ cr.rJrhr Anauepa or cr.rJrbr roKa.
Onpe4eleru{e MarHLITnofi nu.{yx\vuHaocHoBe r,r3Mepeur4s cr,rJrbr Arranepa.
Tena 5. 7nexmportazHumuan undyxqan.
-f,ereHlae sneKTpoMarirurnoft I{HAyKrrr{u. florox BeKTopa uarnurnoft zu4yxquu. 3[C

I'IHAyKIII'III. 3arou sreKTpoMarirntnoft I{HAyKrIrdr,r Oapa4ex. b""peuoe 
"or*tp""rcKoe 

rroJre.
Toxu Oyio.

9.{C unqyKrlull B [poBoAH]IKe,4nHx(yrqeucr B oAHopoAHoM MafHr,rrHoM [oJre.
flpanzno JIeHqa.

LlnAyKrfisHocrr. Karyruxa I,IHAyKTr,rBHocrrl B rlerrIl rrocroruuoro ToKa. .f,ueuge
caMor.rHAyKrur.3AC caMor,rH,uyKrlur4. * 

,.3Heprur Marnrrruoro [oJrr KarylrKr.r c roKoM.
9.uexrpouarulrrHoe rroJre.

TexHr'I'recxue ycrpoftcrna 14 TexnoJroruqecKr,re upoqeccbr: r,rHAyKrIHoHHaJr rreqb,
COJIOHOIIA, 3arrU'ITa OT SneKTpI'IsAIIr4I4 TOJI IIpIlI AB]IXOHHU B MaTHLITHOM IOJIe 3eUrul.

,{etwoacmpaquu
Ha6moAeune trBrenfis gJreKTpoMarnrarnofi r.ruAyKrlr.r]r.

trrccneAosaHvle 3ar;ucurr,rocru 3r{C r,rHAyKrlr,r[ or cKopocrrr trcMeHegr.rr MarHr,rrHoro
rloroKa. 4

flpanuno Jlesqa.

flaAeuxe Marur4ra B aJrroMlrur{enoff (rrae4uofi) rpy6e.



-fsneHlre caMolrHAyKrlr{u.

Zccnegonanvre 3aBucvIMocru 3r{C caMorrHAyKrlr,rr{ or cKopocrr.r r,r3MeueHur crrJrbr roKa B
qeIII,I. l

Yrteuurtecxufi excneputleHm, nadopamopnwe pa6omu, np aKmur<yw.

I,IccneAoeaHr{e f,BJreHr,rr gJreKTpoMarnnnroft r.rHAyKrIr,rE.

Onpe4enerue lrHAyKrlr,rr.r Br4xpeBoro MafHr{THoro rroJrr.

IrlccrelosaH vre flBlrenvrs, caMor{HAyKrlr{u.

C6opxa MoAeJrr{ gneKTpoMafHrrrHofo reHeparopa
Pasner 5. Ko"rre6anufr*r BoJrHbr.

Tena I. Mexanuqecque xoneflsuua
Kole6arenbH€ur cprcreMa. Ceo6oAHbre xone6an[s.
fapuoul.tvecKlle ro.ne6anils. Kr.rneuaruqecKoe u A[HaMr,rqecKoe ou[caHrre.

SnepretuvecKoe orrucaul{e (:aron coxpaHeHr{r uexanraqecxofi enepruu). BHsoA
AHHaMI,IqecKoto orllcaul{t rapMoHI,ItrecKLIx xone6anzfi I,I3 rrx gHeprervqec1o1.o vr

KI,IHEMATIA'IECKOTO OfiVICAIILTI.

Arrannuryla u $aza xone6aunft. Cnsgr aMrrJrr,rryAlr xo.ne6auufi Hcxognoft BeJruqr.rHbr c
aMnnlrryl€lMra roleOarruft e€ cKopocrr.r tr ycKopeHr.rs.

flepuo4 I{ qacrora rore6auufi. flepr,ro4 MaJrbx ceo6oAHrx xore6anuft MareMarr{qecr<obo
MaflrHr4Ka. flepuo4 cno6o4nrx role6anuft npyxr,rHuoro Mil{THuKa. r:

flonsrue o 3aryxarcIq[x xone6anusx. BuuyxgeHHbre xone6anrx. Pegonanc.
PesoHaHcHtuI KpfiBa-f,. Bmasnue 3ary(aHur Ha Br,rA pe3ouancuoft rpHnoft. Asrorore6anus. ,

Texnuqecrue ycrpoficrBa u rexuoJrofuqecKue [poqeccbr: MerpoHoM, qacbr, KaqeJrH,

My3brKaJrbHbre r,rHcrpyMeHTbr, ceft crr,rorpa(p.

,\enoncmpaquu.
3anucr role6arelbuoro ABr.rxenr,rr.
Ha6nro4enrle He3aBI{cLIMocrI,I fiep]roAa MaJrbx rone6asufi rppa na nr.rTu or urMrrnr{TyAbr.

I4ccne4onarule 3aryxtilorqux rone6auuit u 3aBucr.rMocrrr [ep]roAa cno6oAnrx rone6anr.rfi
oT corrpoTr,IBJreHr,rr. 

.

I'Iccne4o'nanrae xone6auraft rpysa Ha MaccHBHoft upyxr.rue c rlenbro $opunpoaanur
rrpeAcraBJresufi o6 r.r4eanrnoft MoAeJrrr [pyxr.rHHoro MarrHr{Ka.

3axon coxp€ureHrir gHeprprr4 upra role6anwfrx rpFa Ha rrpyxnHe.
I4ccne4onanue BbrHyxAeHHbx xole6asuft
Ha6nro4enlre pe3ouaHca.

Vrteuuqecxufi excneptlMeum, naflopamopuue paflomil, npaKmurgln, (

I4suepeure [ep]IoAa cno6o4urx xone6anrfi 
""rsuoro 

r4 [pyxrr.rHHoro Ma.f,TH[KoB. 
t

I,lsyreHr.re 3aKoHoB ABr{}KeHr{r reJra B xo4e rone6anufi,uaynpyroM noABece.

IrlayreHue ABr4xteHplr Hr,rrtuoro MiuITHlrKa.

flpeo6pa:oBaHr,re sHeprrru n npy#i,rnnoM MaJrrnlrKe.

ZccneAonaHue y6rrnanus aM[nHTyAbr 3aryxarcrqr.rx rone6 anufr.
I4ccneAonarue BbrHyxAeHHbx xole6annft .

Tena 2. 7nexmpoMa?HumHue xoneflaaun. t
Kone6arenurrrfi KoHTyp. Cno6oAHrre gJreKTpoMarHlrrHbre rore6anng B r.rAeanbHoM

xole6arenrHoM KoHType. Oopruyna Tonacona. Csssr aM[Jrr.rryAbr sapflAa KoHAeHcaropa c
aMrrJrr4TyAofi culrr roKa B rone6arenbuoM KoHType.

3aron coxparreHr.rs gHeprrdrr B HAeanbHoru xone6areJrbHoM KoHType.

3aryxaroque oneKTpoMarHI{THbIe rore6anras. BunyxgeHHbre gneKTpoMarHr{THhre

xone6anus.

flepeuennuft ToK. Mor{uoctr [epeMeHHoro roKa. Aunlury4noe v 4efimnyroqee
3HaqeHI{e c}IJIbI ToKa I{ Harrptxeur{flrrpvr pasruuxoft Qoprue 3aBr,rc}rMocrr.r rlepeMeHHoro roKa pr
BpeMeHr,r. t



Cunycon4alrnrrfi uepeuennrnZ rox. Pesficrop, KoHAeHcarop 14 KaryrrrKa r,rHAyKTr,rBHocrr,r

B IIerIu caHycoI4AaJlbHoro [epeMeHHoro roKa. Pegouanc roKoB. PesoHaHc uanpxxenr.rfi.
I44ealrnrrfi rpanc(popMarop. flpousnogcrBo, rrepeAarra vr uorpe6renlre sneKTpr{.recxoft

9Heplr4rn.

3ronorzqecKue placKrr trpfi [por,r3BoAcrBe gneKTpoguepn{r.r. Kynrrypa ucrroJrb3oBaHr{Jr
gneKTpogHeprur{ B [oBceAHeBnofi xrngnu.

Texnraqecrue ycrpoftcrna u rexHoJron{qecKrre rrpoqeccbr: enerrprluecruft 3BoHoK,
reHepaTop [epeMeHHoro ToKa, J HI.dII sneKTpo[epeAarr.

. fienoHcmpaquu.
Ceo6oAHrre gneKTpoMarnr.rrubre rone6anus.
3anucuruocrb rlacrorbl cso6offrux nore6anufi or r{HAyKTr.rBHocr}r r,r €urocru KoHTypa. i

OcqannorpaMMbr gJreKTpoMarHr{THbD( role6auuft. !

f eneparop Hearyxaroqlrx gJreKTpoMarHHTHbD( r<one6annft

MoAelr gJrerTpoMaFHr,rrHoro reHeparopa
Bruryxgeurrbre cr4nycor{AirrrbHbre rone6asrEs.

Pesr,rctop, KaryIrIKa I,IHAyKTI,IBHocrr{ r,r KoHAencarop B rleur,r uepeMeHHoro roKa.
PeeoHaHc npl{ [ocJleAoBarenbHoM coeAr{HeHr.r}r pe3rlcropa, KaryruKr,r rlHAyKT}rBHocrr,r }r

KOHAeHCarOpa.

Vcrpoftcrno lr rplrurlrn Aefi crnr.rs rpallc(f oprvraropa.

MoAenr lrunvru gneKTporrepeAarur.

Vqeaurtecxuit excnepurteHm, nafiopamopuue pa6ombr, npaKmunyln. :

. U3yqeHr.re rpanc$oprraaropa.
-' UIccneAoBaHI4e [epeMeuHoro roxa qepe3 [ocJreAoBareJrbuo coegraneHnbre KoHAeHcarop,

KaTymKy r.r pe3r4cTop.

Ha6nro4enue gJreKTpoMarulrrnoro pe3oHauca.

Zccne4onanue pa6orrr ?Icrorrur,rKoB cBera B rlerru [epeMeHHoro rora.'
Tena 3. MexanuqecKue u ?neKmpoM(nuumuue BoJrHbr. !

MexanrrecKlre BoJIHbr, ycJIoBI,rs. ux pacnpocrparreHr.rr. flonepevnrre lr rrpoAonurhe
BOJIHbI. flepuo4, cxopocrb pacrrpocrpaleuvrs.14 Nrvta BoJrHbr. Cnoftcrsa Mexagr,rqecKr{x BoJrH:

orpaxeur.re, [peJroMJreHr{e, r4HTep$epenqnr r.r 4ratfpaxqux.
3syK. Cropocrr 3ByKa. fponarocrr 3ByKa. Brrcora rona. Tena6p 3ByKa.

Illyrrronoe 3arps3Henrre oKpyxaroqefi cpe4rr
3nerrpouarur{THble BoJIHrI. Ycnosus [r3nf{eHr4{ gJreKrpoMarH}rrHbrx BoJrH. Bganrauas

opr,reHTarlrrr BeKTopoB B gneKTpoMarsurnofi BoJrHe.

Csoficrsa gJIeKTpoMarHlITHbrx BoJrH: orporeHl,re, [penoMJreHr{e, floJrsprrcallur,
nureprpepeurlr.rs rr 4rl$parqr.rx.

Ilkana gJIeKTpoMarHI4THbD( BoJIH. llpuueneHr4e sneKTpoMarur{Trrbrx BoJrH B TexHr{Ke I{
6rrry.

flpruqunu paAr,ro cBr3r.r r{ TeJr eBr.r pielatrfl ,. Pa4rEoloraqux.
3lerrpouarHurHoe 3arpff HeHr{e oKpyx{ilorqeft cpe4rr.
Texnrrrecxne ycrpoficrBa lr [paxTr.rqecKoe [pr,rMeHeHae: uysrx&rubre r{Hcrpyr\feHTbr,

PaAaP, pa,4uorlpneMHllK, TeJIeBI,I3op, aHTeHHa, rene$ou, CBr{-uevr, yflbrpa3ByroBa-s

AI4ATHOCTI,IKA B TEXHTIKE I,I ME.IILIUI,IHE.

flenoncmpa4uu. 
r:

O6pasonaulle lr pacflpocrparreHlre nonepeqHbrx r,r rrpoAoJrbHbrx BoJrH.

Kone6rnoqeecs rero KaK r{croqur.rK 3ByKa.

3asficui\aocrb AJrr{Hbr BoJrHbr or qacrorbr xone6asnft.
Ha6$o.qeur.re orpa)Kenvfi. n fipenoMneHr,r.fl MexaHr{qecKr.rx BoJrH.

Ha6nro4enue unrepQepeHrlr.rLt Lr gu(bpaKrlr{r,r Mexaur,rqecKr.rx BoJrH.

Arycru.recrcufi pesouauc.

Csoftcrna ynbrprBByKa r{ efo rpr,rMeueHr,re.



Ha6ruoAeuue cB.f,3r,r rpoMKocrr{ 3ByKa r.r Bbrcorhr roHa
roreOanufi.

I4ccne4onanrae cnoficrs gJreKTpoMarHzrHhx BonH:
troJrrpr,Barl[s, Arr$paxq[s, raHTep$epenqux.

o6napyxenrae un([parpac'oro ra ynrrpa0uoJreroBoro uanyrenuft. 
,,

v,te n uq e c x u fr e xcn ep unte H m, n a 6 op amop u u e p a6 o mbr, np aKm utgln.
I,Isyuenue napaMerpon snyxonoft BoJrHhr.

I'Isyreuue paclpocrp alenus.3ByKoBbrx BoJrH B 3aMKHyroM rrpocrpaHcrBe.
Tena 4. Onmaxa.
flpairaoluneftnoe pac[pocrpaHeHlre cBera B oAuopoAnoft cpe4e. JIyv cBera. To.re.rHhrft

LICTOTIHHK CBETA.

Otpaxeuue cBera. 3aroHrr orpaxeulrr cBera. flocrpoeruEe r.rso6paxeuzft n 11noc1oM
3epKane. C$epr.ruecrr{e 3epKaJra

flpenouneur're cBera. 3arourr fipenoMneHus cBera. A6coruornufi rroKa3areJrb
rlpenoMJleHr'rs. OrHocrarenrnrrfi [oKa3areJl6 npeJroMJreHras. flocrorHcrBo qacrorbr cBera.r,r
coorHolrreHlle AJIIIH BOJIH rIpH IrepexoAe MOHOXpOMaTT{qecKoro cBera rrepe3 fpaHr.rqy pBAena
,{Byx o[Tr{qecKrrx cpeA.

Xog nyrefi B [p]I3Me. luctepcuxcBera. CnoNnrrff cocraB 6enoro cBera. I{ner.
floluoe Buyrpeunee orpaxeHlle. flpe4enrnrrft yron [oJruoro BuyfpeHHero orpaxeHr.rfi.
Co6aparoque u paccelrBtllonlue JILIH3rr. TonKas Jrr4H3a. @orcycnoe paccrorgr.re i r{

olrfiqecKall cI'IJIa roHKofi nrausrt. 3aeracul\4octr $orycnoro paccrosurrr rogKoft cQepnuecrofi
JII4H3bI Or ee reouerplrlr lI oTHocI{TeJIbHOTO rIOKa3aTeJIt rlpeJroMJreHrrr. !

ooprr,ryrrarorrxoftJII4H3bI.VseIuqeu[e'AaBaeMoeIr,rrrsofi.

Xo4lyua, upo[IeAlrrero nLIH3y rIoA npord3BoJrbHhrM yrnoM r ed masHoft onrlFrecroft ocu.
flocrpoeuxe uso6paNeurafi ro'mu u orpe3Ka npnroft n co6nparoulI,rx u paccer.rBarorqrrx Jrr{H3ax
H I{X CLICTEMAX.

Ouru'recKlle npu6opsr. Pasperuaroqiu cnoco6socrr. frag rar onruqecKaf, crrcreMa.
flpe4enrr rrpr{MenvMocrrr reoMerpr,ruecxofi orrrr.rK}r.

Bonnoeas' otlTlrKa. I,Iutep(fepenqNr cBera. Korepeurnrre ucroqHrlKu. ycrosltt
ua6nroAeul'rs MaKclIMyI\{oB ,r MI4H}rMyN{oB n r,lnrepSepeuqzonnoft KapTrrHe or AByx
KorepeHTHbrx I'IcrotrHI'IKoB. flpurraepu KJraccuqecKr.rx unrep$epeurlr{oHHbD( cxeM.

,{u$paKIII'Ix cBera. ,{u$paxquogHas pem€rra. VcJrosue na6mo4eur.rr fJraBHbD(
MaKcI'IMyI\{oB npl{ [aAeHrILI MoHoxpoMarr{rrecKoro cBera na Az(fpaxrlfioHrryro pe[rerry.

flonrpusaqvl. cBera.

Texnr.r.recKr,re ycrpoftcrna 14 TexHoJrorugecKrle

Soroannapar, Mr.rKpocKo[, [poexrlr.ronHrul afifiapar,
orrrr{Ka, 4vQparquonnax peruerra.

c aMrrnuryAoit u qacrorofi

oTpaxeHHe, npeJIoMJIeH[Ie,

upoqecchr: olrKr{, Jryrra, IIepr{cKoII,
[pocBeTneHLIe OnTI,IKI,I, BOIOKOHHAT

1i

,{etwoncmpaquu. !\ 
:

3axonrr orpaxeHr,rr cBera.

Zccne4onanue [peJroMJrenr.rs cBera.
Ha6nro4eru{e [oJrHofo BnyrpeHHero orpaxenux. Mo4eJrb cBeroBoAa. r
I'IccneAosanl{e xoAa cBeroBbrx [rrKoB rrepe3 [nocKonapiurJrenbHyro unacrr,rHy kt upr.r3My.
I4ccne4onaHre cnoftcrn uso6paxeu[fi n nr,rnsax
MoAelz MrrKpocKorra, TeJIecKorIa.

Ha6nro,qenue rurep$epeHqr4r.r cBera.
Ha6lrogeuue rIBeroB ToHKr{x nn€nor<.

Ha6nro4enue 4ra(ppaxqlrrr cBera.
I4syuenue guSpaxquonno ft peur0rru.
Ha6nr6lenue 4z(f parqlroHHoro creKrpa.
Ha6rnoAenlre A[cnepc]r]r cBera.

Ha6rno4enr.re nonrpusarlr4u cBera.



''

flpr'ueHeuue florspor{AoB Anr vswe'u,_MexaHr{qecKr4x Hanpsxenufi .
vqe H u" e cx u fi e xc n ep uJjt e Hm, n a 6 op amop n orc p a 6 o m t, op i ** u rry*.
I4snaepenze [oKtrareJr, ilpenoMJreHr,r, creKJra.
I4ccneAonarule 3aBl{cllMocrr' (foxycHoro paccror'r.rr or BerrJecrBa (na npuvrepe )Kr{AKr,rxmanr).

I4snaepenze (f orycnoro paccrorHr.r, paccer.rBarorllrx Jrr.rn3.
floryreuue uso6paxerurr B cr'creMe r.r3 [JrocKoro 3epKana rr Jrr,r'3br.
flonyuenze uso6paxenus.B carcTeMe rr3 AByx Jrr4H3. 

I ------

KoncrpyapoBaHlre renecKonl,IqecKr,rx clrcreM.
Ha6nro,qenue 4uspanrlrrlr, r.rHTeplpepeuqr.rN r4 [oJurpr.3arlr{r{ cBera.
I'Isyrenne [oJrtpI'I3aIIpwI cBera,orpaxenuoao ot nos"pxHocrr.r AIrgneKTpLrKa.llsy'reuHe zHrepsepe'rlr'ru nanepHoro rr3Jrrre'us Ha AByx rqeffx.
Ha6rno4erure Ar,rc[epcrlr4. 

- ---- ^-J " -vJrT 
Zr'

Ha6nro.qenlre rn vccneAoBaHr.re 4u(fparqrzoHuoro crrexTpa. r

Irlsuepeuue Anr.rHbr cserosoft BoJrHbr. I

florl)^reune c[eKTpa I'BJryrIeHI'Ifi cBeroAr.roAa [p]r noMorqra 4ra4lparqvounofi perugrxu. 
]PagAe;r 6. ocHonrr cneqlrarbHofi reopur.r otiro""r"rrbHocrrr. :

"""".##X::tJ.Or4Meur{Mocrr,r 

Knaccr4.recrcofi MexaH}rKri. flocrynatrr crequanrHofi reopr.rx

flpocrpancrBeHHo-Bpeiraennoft r.rHrepBan. flpeo6paso Balus. Jlopeuqa. ycronue
lpFrI'IHHocrI4' otnocHrenb'ocrb oA'oBpeMeHHocrr4. 3aueAnenr.re BpeMe'r.r rd coKparr{eHr'e

3neprux r r.rMlyJrbc pensrr.rBncrcxoft qacrrrrlbr.
cesgr Macchr c sneprr'reft rI I{MrIynBcoM peJrrrr.rBrzcrcxoft qacrr,rrlbr. 3neprux rroKor.Texnzqecxrae ycrpoficrBa I'I 

"L*"onoa"qecKn,e 
lpoqeccBr: c[yrHr,rKoBrre nprerra'r{Kr{,ycKopr,rTenrr 3aprx(eHHbrx sacTr,rq.

vqeHu'recrrafi ercuepr.rMeHT, na6oparopnnre pa6orrr, npaKTlrKyr\{.
Onpe4eleHl{e I4MnynBca I'I sHeprvr peJrflTlrBr4crcKr,rx qacrr.rq (no Sororp a$unnr rpeKoB3aprxeuHbrx qacrurl B MarHr.rrr{orra none).
PasAer T. KnaHronan Qurnrca. ,

Teua I. KopnycxynnpHo_nonHonort dyanusu. '
PasHosecHoe TenJIOBOe I'I3nrleHr.re (usnyrenze a6conrorno vepuoro rena). 3aroncMerrlenr.rr Bzua. fi.rnorega llnanxa o KBaHTax.
Oorourr. Oueprux u LrMrryJrbc Soroua.
oorosS$em' onrnrr A. f. cioneroBa.- 3aronrr $orosQQexra. yparuenue ofiHrurefinaanr (porosS(ferra. <Kpac'ax rpaHr{rla) Soroesserm- 

- r--""'r'rv\rs' r n,@n'

'{auenue cBera (n qacrnocrl'I' 
AaBJreHr.re cBera na a6conrorno rrourorqa'o,o)ro, r.ra6conrorHooTpaXaIouyrcnoBepxuoctr).ou",''n.H.rt.o.o."u.

Bonnosrre csoficrna qacrl'Iq. BonHrr 4e Bpofinr. ,{nuHa BoJrHbr 4e Bpoftru r4 pa:lMephro6lacrr'r noKaJrl'rcaqrll{ gnzxyrqeficx qacrr4rlbr. Kopnycxynapno-sorHonofi 
Ayanr,r3M.Az$paxqm 3JreKrpouoB Ha Kpr{crarrJrax. r

cneqr'r$r'rra I'I3MepeHI'Ift n uuxpouupe. coouro[reu]rr HeorrpeAeJr€uuocrefi fefisen6epra.
Texnr'r'recKr're ycrpoficrBa lI 

"ex"orror"qecKr.re 
npoqeccbr: c[eKTpoMerp, 6orosreMe'T,soro4a*raK' Ty'HeJrburrfi uzrpocKon, cor'eq'rur 6arapet,cBeroA'oA.

fleuoucmpaquu. 
,

@oros(p$eKr Ha ycra'oBKe c q'nrcoeofi nnacrr,*roft. I

?IccreAonarure 3aKoHoB BuerrrHero $oroe{Sercru. 

__ 
t,

I4ccleAonaHl{e 3aBI'IcI'IMocrI{ conporr,rBJre'rrr uoJrynpoBoAHrrKoB or ocnerqeuHocrrr.
Cnero,qioa.

Conuequas 6arapex.
Vq e n uq e cx u fi e xc n ep yJrreH m, n a 6 op amopuot e p a 6 o mbt, np aKm u KyJvr.



I4ccneAosanue (f orope3r,rcropa.

Zsuepenr're flocrollHnofi flnaHxa Ha ocnoBe r4ccJreAoBarrrEx (foroe$1pexra.
ZccreAosaurle 3aBI,IcI,IMocrI4 cr,IJrbr roKa qepe3 cBeroAr{oA or Harrpflx equfr.
Teilu 2. (Dusuxa amoJwa.

Onrnrr IIo uccneAoBanlfio crpoeHrr{ aroMa. flnanerapnafl MoAenb aroMa peaepQopaa.
flocrynarrr Bopa. tr{sny.reurle I4 rrornouenze $oronoB nprl nepexoAe aroMa c oAgoro

ypoBHr sneprrur HaApyroft. 
,

Bn4rr cneKTpoB. Cnexrp yponneft eHeprrI,r aroMa BoAopoAa. ,
CuonraHuoe r{ BbrHy)r{AeHHoe u3nyqeur.re cBera. Jlasep.
Texnuqecr[e ycrpoftcrna il TexHoJron{qecKile ilpoqeccbr: cnerrpanrurrft aHarru3

(cnerrpocron), nasep, xsaHrosrrfi KoMrrbrorep

,(etwoncmpaquu.
MoAenr orbrra Pesep$op4a.
Ha6moAenxe nunefiqarbrx c[eKTpoB.
Ycrpofi crno u 4eft crnue c.r€rqura r{oHr.r3r,rpyroqux qacrr.rq.

Onpegeleuue AJrr.rubr BoJrHbr ra3epHoro r.r3JryrreHr{t

vqeHaqecxatt excnepuJweHm, nadopamopaorc pa6omw, npaKmuKyw. ,

Ha6nro4enr.re ilaneftqaroro cneKTpa.

I'IccneAosaHI'Ie c[eKTpa pa3pexeHuoro aroMapHoro BoAopoAa r.r r,BMepeHr,re nocrosgHoft
Pu46epra.

Tetwa 3. (Dusuxa amorwHo?o ndpa u eneilreumapHbrx.racmuq.
HyxlonHax MoAeirb x,upa fefisen6epra-I,IBaHeuKo. 3apa4 s,Apa. Maccoeoe qlrcJro flApa.

llgoronrr. 
(

PaAuoartuBHocrb. Ant$a-pacua4. 3rerrponurrfi l,r [o3]rrponnrrft 6era-pacna4. farrarua-
H3nrreHr.re

3axon pa,4uoaKTl{BHoro pac[aAa. Pa4zoaxruBHbre r{3oronbr B rrp4poAe. Cnoficrsa
I'IoHI'I3I'Ipyloqero I43nf{eHvIs.. Bnr.r.snue pa,4l{oaKTr.rBHocrt4 Ha xtr{Bbre opraHr.r3Mbr. Ecrecrneunrrft
(f ou ualyr envrs',{o:rauetpux.

3neprux cBr3r{ HyKJroHoB B rApe. -flgepnnre clrJrbr.,{eQem Maccbr xnpa.
-flgepnrre peaKIII{r. ,{eleuue v cr4Hre3 sAep. -f,4epurre p.antopur. flpo6neurr

yrlpaBnteMoro TepMotAepHoro cI4HTe3a. Sxororrrecrile acneKTbr pa3Br,rrr4s xgepuofi
gHepreTr.rKr4.

MeroArr per'crparlkrvr v vrcclreAoBaHr.rr gneMe'TapHbrx qacrrrq.

oyn4auenraJrbHbre agar.rl,roAeficrBlrr. BapuoHrr, Me3oHbr r,r JrerrroHbr. flpe4craueHr4e o
Cran4aprnoft rr,roAelu. Knapr-rmoonHajr MoAeJrb aApoHoB.

@rasuKa 3a npeAeJrurMr cran4aprnofi uoAeru. T€uuas Marepr.rt
E4r.rncrno (pusu.recrofi xapruurr Mr,rpa.

ra r€uHas gHeprns.

Texnr'rqecrue ycrpoftcrBa I,I rexnorlbruqecKr{e [poqeccbr: Ao3r.rMerp, KaMepa Bulrcona,
r4epurtft peaKTop, repuor4epuufi peaKTop, aroMnrur 6ou6a, *ar""t"o-pesoHaucHa-a
ronaorpaQua. 

'
vq e a uq e c x afi e xcn ep urre H m, n a 6 op amop a u e p a 6 o mb!, np aKm unyw. p

I4ccreAosaur,re rpeKoB tracrr,rq (no roroerru (f ororpaQr,rxrrt).
llccneAonanlre pa,4r,roaKTr.rBHoro $oua c r{crroJrb3oBaHueM Ao3r.rMerpa.
I,Isyrenue [ofJrorrleHr.rs 6era-qacrxrl anroMrrHr{eM.

Pa:qen 8. SlervreHTbr acrponoMrrrr n acrpo$u3rrKr{.
3ranrr pa3BLtrI'Is acrpoHoMllu. llpur<na,4Hoe u Mr4poBo33peHrrecKoe 3HatreHr.re

acrpoHoMl'Iu. Ilprluenrauocru 3aKoHoB (frEsraxrE Anr o6r.f,cneuus nplrpoAhr KocMgqecK1,1x
o6rexros.

Meroafi acrpouoMllqecKllx r.Iccre4onanuft. Corpeiraeuuue orrTaqecKue reJrecKorrhr,
paAraorenecKonbr, nuearuoc(pepHar acrpoHoMr.rr.

BprA ss€sAuoro ge6a. Cosnes4ux, rpKLIe 3nes4rr, rlJraHerbr, lrx BrrAr.IMoe.uBr{xeHr,re.



Coffreqna.f, cr.rcreMa. ,'
Co.nsqe. Coffreqna"f, aKTuBHocm. I4croqnuK 3Heprrrr4 Connqa z seesA.

3n6s4rr, ux ocHoBHbre xapaxTeprrcrr4Kr4. .{uarpanaua (crreKTpaJrrnufi KJracc

cBerl.IMocrb>. 3se3Abr masHofi [ocJleAoBareJlbHocrr{. 3aeucuNrocrb (Macca - cBerrrMocrb)) .UJUr

gsdsA rnasHofi [ocJleAoBareJlbHocrrr. BuyrpenHee crpoeHr{e gs€sA. ConperraeHnrre

rlpelcraBnenkrs. o ilpoI4cxo)KAenvwr u oBoJrroq[v Co.nnqa r,r ssdsA. Sraurr xri3Hr4 gn€s.4.

MneqHrrfi llyrr - Harlra fanartnra. floroxerue r.r ABr,rxrenue Connqa n falamr,rre. Tunsr
rirrraKTr4K. Pa4uoralarcrvrKvr v KBa3apbr. tlepnsre Abrpbr B rApax ftrJraKTuK.

Bcenennas. Pacuupenrae Bcerennofi. 3aron Xa66na. Pas6eraHue raJraKTr{rc. Teopua
Bomuroro B3pbrBa. Pelurronoe lr3nf{eHr{e.

Macrnra6Har crpyKTypa Bcenennofi . MeraranaKTr.rKa.

Heperu€uHrre upo6leMbr acrponoMr.ru.

VrteHaqecxue uadnrcdeqan.

Ha6moAenus sn6s.4r{oro se6a Henoopyx€HHbrM rJra3oM c r{c[oJrb3oBaHr,reM

KoMrlblorepHbrx upunoxeurafi Ant ofipeAeneHr{s froJroxeHrrr ue6ecnrrx o6rexroe Ha

KoHKperHyIo Aary: ocHoBHbIe co3Besgnx CenepHoro rroJryruapfifl,tr spKr.re gedsAH. (

Ha6moAenlls B Terecxon JIyHrr, nJraner, TyMarrHocreft rl ssesAnbrx cKonJrenuit. r

@ugu.recrclrfi upanrnrcyrvr.

Cnoco6u pI3MepeHLIt $usuvecrrx BerLtrrqn c r{crroJrb3oBaHr4eM anarrofoBbrx u qulfponru<
I{3Mepl4TenbHbrx npu6opon u KoMnblorepHbD( Aarqr.rKoBbrx crrcreM. A6collornrre vr

orHoclrreJlbHble rlorpelrlHocrl,I usuepenufi Qu:uuecrzx BeJrr{qr.rH. Orleura lpaHr,rq
norpeurnocrefi.

Ilpone4enue KocBeHHbIx r.rsuepeHrafi, uccJreAosanr.rft ganracrEuocreft 
$r.rer.ruecrrnx

BeJII{rIIltH, rlpoBepKa rIpeAJIo)KeHHbrx rl,Irlores (nrr6op ras pa6or, oIIucaHHbIX B TeMaTr,rqecKr{x

pa3Aenax <<V.reHuqecxraft sxcuepLIMeHT, ra6oparopurre pa6orbr, [paKTr.rKyD).
O6odqarotrIee noBTopeHr{e.

O6o6rqenne H cl,IcreMarll3awrs. coAepxaHr.rr pa3AenoB Kypca <<Mexanr.rra>,

<Monerynnpuar $usuKa H TepMoAr{HaMr{Ka>, <3nerrpoAr.rHaM}rKo>, <Kone6alvrs. vr BoJrHbr>,

<Ourosbl cnequiutrHofi Teopru.r orHocr.rreJrbHocrr4), <Knanrosar Qusr.rru, <3lenrenrrr
acrpoHoMnr.r u acrpo(plrcrrKlr)).

Ponr (fu:urn v acrpoHoMLII,I B gKoHoMnqecroft, TexHoJroruvecroft, coquanruoft r,r

sru.{ecxofi c(pepax AetreJIbHocrI,I treJroBeKa, ponb u Mecro (fusr.rrra v acrpououl,ul i n
conpeueHnofi nayrnoft KaprLIHe Ml,rpa, 3Haqenr.re ourEcareJrtuoft, clIcreMarusr.rpyrorqbft,

o6rqcullrenurofi fi rlporHocrr.{ecxofi $yurqufi $usuuecxofi reopuu, ponr Qusuqecrofi reop}r}r
n SopuupoBanvIv npeAcraBJleuuft o $usuvecrofi raprune Mr.rpa, Mecro $usuvecroft raprr,rnrr
MI,Ipa B o6rqerra psAy coBpeMeHHbIx ecrecrBeuHo-HafrHbx npeAcraBJrenuft o [prpoAe.

MexnpegnrerHbre cBfl 3r{.

I'Isyrenue Kypca (fusuxu yrny6renribro yponns n 11 KJracce ocyqecrBnflerc. c yr€roru
coAepxareJlbHbrx MexfiIpeAMerHbx cssgeft c KlpcaMr.r MareMarr,rKr,r, 6r.ro.norun, xvrvrnur,

reorpa(pzu rr rexHoJrorr.r[.

Meucnped*temHue noHflmun, cnnSawHue c usyqeHuetw nemodoe uafuuozo nosuauun:
tBiIeHHe, nay.rnrrfi $axr, rl4llore3a, $uauuecrax BeJrr{qr,rHa, 3aKoH, Teoplrf,, ua6mo4eHrae,

SKCnepLIMeHT, MOAeJII4pOBaHI4e, MOA9JIr, I,I3MepeHI,Ie, IOTpeIIIHOCTI4 I,I3Mepenuft, U:Uepr.rTeJIbHbIe

upra6oprr, qulpponax la6oparopllx.
MamenamaKa: perteHl4e cl{creMbl ypaBHeHnft. TprErouoMerpuqecrue $ynrqvrpt: cvtryc,

KocllHyc, TaHreHc, KoraHrguc, ocHoBHoe rpr.rronoMerpr,rqecKoe roxrecrno. Bexropbr r.r lrx
TIpoeKIILM Ha ocu KoopAlrHar, cJroxeHr.re BeKTopoB. llpousnoAHbre gneMeHTapnrx tfynrqr,rfi.
Ilpusuaxr.r no4o6Iax rpeyroJIbHI{KoB, o[peAeneHr,re rrJrorrlaAr,r nJrocKr.rx QH.yp u o6r€rr.ra rel. '

Euonozun: gneKTpEqecKI,Ie sBreHr.rr B xranoft [pupoAe, xone6arelbHbre ABr{xeH[d] s
xueoft [pupoAe, gKoJloruqecKlle pucKr.r IIpu npor{3BoAcrBe sJreKTpo3Hepruu,
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SJielffpoMarHr'ITlroe 3arp{3lreHrle o{pyx(arcqefi cpe,Ubr, yJrbrpa3ByKoBafl ArrarnosrrrKa
fue4qr.rne, orrrr{rrecKr.re xBJrenrllr s xusoft fipupoAe.

Xttnua: crpoenrle aroMoB Ir MoJreKyJrr {p}rcr&IrfiEqecKar crpyrcrJpa rn€ppu<
uexilrlil|Mbr o6pasonanrrf, rgr,IcraJrJrr,rqecxoft pemeTKr,r, crreKTpaJrbrrrfr analug.

feozpaQun: Marulrrlrbre [oJIIoca 3eum, 3aJrex[ Marnr{TrrbD( pyx, Qomcs€Irma
troBepxnocru, cefi cnaorpa$.

Tuaonozun: nplitrrenernre [ocrorurrbD( ManraroB, greKTpoManurroB,

flxodw, rexeparop flepeMeurroro roK4 rru,q/Krll{oHrrru rrerrb, Irzrmnrr

9nerclpoABr{rareJrb, PMap, p44uonpg€uurr, TeJreBI{3op, arrrerrHa, reneQon, CB
ynbrpa3ByKoBat AllarHocrrrKa B TexrtrKe, npoexquomrrni auflapar, BoJroKoHH4f,
soJmeqrraf, 6atapex, crryrHr,IKoBrre npu€uur{Kr,r, {Aepuas gnepreruKa r[ gKoJroruqecK11e

e€ pasnrmr,rx,
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IIJIAHI,IPYEMbIE PE3YJIbTATbI OCBOEHI{fl TIPOIPAMMbI IIO O}I3IIKE IIA
}?OBHE CPEAHETO OEIIIEIO OEPA3 OBAHI4fl JIIIqHO CTHbIE PE3YJIbTATbI
.IAIIHOCTHbIE PE3YJIbTATbI I

JlU'urocrnbre pe3yJrbrarbl ocBoeHr{r yre6noro [peAMera <oragura> AoJrxHbr otpu*ir"
roroBHocrb u cnoco6nocrr o6y'raloullxct pyKoBoAcrBoBarrcr c(popunposaHHofi nnyrpenneft
uosllul{efi JIIrqHocrI{, czctelrofi IIeHHocrHbrx opuenraqufi, rro3}rrr.IBnbrx BHyrpeHHr.rx
rfeNAenufi' coorBercrByroqux rpaAuqLIoHHbrM rleHHocrrM poccr.rficxoro o6rqacr"u,
pacIIIEpeHl'Ie x(I.I3HeHHoro onblTa I,I o[blTa AetTenbHocTr,r B npoqecce peajlu3arluu ocHoBHbD(
EatrpaBJreHraft gocul{rarelsuofi ,4erreJlbHocrr,r. B ToM trrrcJle B rracrr4 :

fpalKAaHcKoro BocnuTaHrrfl :
c(fopuuponanuocrb rpDKAaHcKofi nosuqHu o6yrarorqerocr KaK aKTr.rBHoro u orBercrBeHHoro
rureHa poccuftcroro o6rqecrna;

trpHH-[TI'Ie rpa,4I4III'IoHHbrx o6ue.reroneqecKllx ryl{auncrtrqecrr{x v AeMoKparr.rqecKr.rx
qenHocrefi;

roroBHocrb BecrI'I coBMecrHylo AerreJrbHocrb B r,rHTepecax rpaxAaHcKoro o6rqecrna,
yracrBoBarb B caMoyrrpaBJreHr{rr e o6pa-:onarenrHoft opfaHH3arlr4r,r ;

)ueHLIe nsar'Inao4eficrBoBarb c coIIrIaJIbHbrMr,r r{Hcrr4TyraMrr B coorBercrBrrr4 c rax {ynxqu flMLr u
Ha3HaqeH[eM; 

(

roroBHocrb K ryN{aHr4TapHofi r.r nonour€pcxofi 4erreJrbHocrr.r. I

traTp[oTr.rqecKoro Boc[I,ITaHI{s:

c(fopvrraponaHHocrb poccuficxofi rpaxgaHcxofi ra4enrr4rrHocrr{, narpr4or}r3Ma;
qeHHocrHoe orHoIIreHI{e K rOCyAapcrBeHHbrM Cr4MBOJrilM, AOCTrrXeHr4ru poccuficxux yr€nrrx n
o6nacru $Hsuxu r,r rexHr.rKe.

.ryxoBHo-HpaBcTBeHHOrO BOC[UTarrrrfl :

c $ oprrauponangocrb HpaBcrBeHHoro co3HaHr.r.f, , gTr{rrecKoro rroBeAeH}rr ;
cnoco6nocrb oIIeHLIBarb cllTyaql4ro r.r [pr{Hr.rMarb oco3Hzurnbre perrreHr,rr, opueHTr,rpyrcb Ha
MOpanbHo-HpaBcTBeHHbIe HOpMbI I4 rIeHHOCTI,r, B TOM qI,ICJre B AeffTenbHoctu yu€noro;
oco3HaHr.re Jr[rtrroro BKJraAa B rrocrpoeHue ycrofi ur.raoro 6y4yqero.
3CTeTIIqeCKOf o BocnuTaHuq :

scTeTl'IqecKoe oTHolIIeHI4e K MUPY, BKJIIoqat scTeTI,IKy HaflHoro TBoptIecTBa, npllcylqelo
Qa:uvecroft nayre.
TpyAoBoro Boc[r.rTaHrrfl :

EHTepec K pa3nl'IuHrurn cSepana npolpecczoHa-nrnoft AerreJrbHocrr{, B ToM rrr.rcJre

(fusl,Irofi v lexnuxofi, yr!{eHr.re coBep[rarb ocognanuufi nu6op 6yayrqefi
peanr.r3oBbrsam co6crBeHHbre xtrBHeHHbIe [JraHbr;

roroBHocrb rE cuoco6uocrb K o6pasonau[ro II carrloo6paeoBaHr{ro s o6racu QHsuxu ua
nporrxeHl{pr sceft xr.r3Hr4.

3KOfl OrllqecKof o BocnlrTaHrrfl :
c(foprrrHponaHuocrb gKororfiqecroft KyJrbrypbr,
gKoJrofuqecrux npo6leu;

CBg3AHHbIM C

upo$eccun, u

oco3HaHr.re rno6alrnoro xapaKTepa
f

o nJIitHI4PoBaHrre I4 ocyIqecrBJIeHLIe Aeficrnnfi B oKpylrarorqefi cpege Ha ocuoBe 3HaHr{r qeleft
ycrofi ur.rnoro pa3Br.rrrr.s treJroBerrecrBa;

o pacuupeHue orlbrra AetreJlbHocrrl gKonoru.recrofi HarrpaBJreHHocrr,r Ha ocuoBe HMerou111xofl
sHaHuft no Qusme.
TIeHHOCTT{ HayrrHoro rro3HaHl|s :

o c0opnar'rpoBaHHocrb Ml{poBo3spenvrfl, coorBercrByroqero coBpeMeHHoMy ypoBHro pa3Br,rrt4f,
(fnsu.recxo4 nayru;

o oco3HaHI'Ie IIeHHogTLI HafrHoft gettetsuocrll, roroBHocrb B rrpoqecce r.r3frenux Qnsuxu
ocylqecrBntTb npoeKTHylo U llccJreAoBarenbcKyro AerrenbHocrb r,rHAr{Br{AyanbHo u n rpynne. ,
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METATIPEAMETHbIE PE3YJIbTATbI
IlouranareJrbHbre ynrrBepcaJrbHbre yve6nrre gefi crnuR
Ea:oerre Jrorrrqecmr{e aeficrnuq: l

caMocrosrerbHo $opuynrapoBarb vt aKTyanr.r3r,rpoBarb upo6neruy, paccMarpuBarb e€

BCeCTOpOHHe;

onpeAensTb rlenrr AerTenbHocTH,3aAaBaTb [apaMeTpbr r.r Kp[TepvwruxAocTr.DKeHr,rr;

BburBJrrrb 3aKoHoMepHocrrr r{ [porr{Bopevkrs. B paccMarpr,rBaeMbrx Qvsuuecxvtx sBneur{rx;

parpa6aruBarb rrJraH perrreHr.rr npo6rerusr c yu€roru a'aurkr3a lrMeroquxcr Marepr{aJrbHbrx rr

rreMaTeprrfrnbHbrx pecypcoB;

BHOCI,ITb KOppeKTI,IBbI B AefiTenbHOCTb, OrIeH[BaTb COOTBeTCTBUe pe3ynbTaToB rIeJrsM, OTIeHI'rBa-rb

pucKrr nocJreAcrBuit yettetsHocrr{; 
,:

KoopAr.rHr.rpoBarb vr BbrnoJrn.srb pa6ory B ycnoBr,rrx peanbHoro, BlrpryaJrbuoro ' u
rou6unupoBaHHof o nsauNroAeft crBr.r{ ;

piL3BLIBaTb KpeaTI4BHoe MrIIIIJIeHIIe nplr pe[IeHI,Iu xLI3HeHHbD( npo6leu.
Eagonrre [ccJreAoBareJrbcKr{e Aefi crsns:
BJraAerb uayrnofi TepMuHoJrorueir, KJrroqeBbrMvtrtonfrTvrnMr{ rr MeroAaM[ $r.rsuvecrofi nayru;

BnaAerb HaBbrKaMr{ yre6no-uccJreAoBareimcrofi fi npoeKTHofi gerremHocr}r s o6nacru Szsnrn,
cnoco6nocrrro v roroBHocrblo K caMocrorreJrbuoMy novcKy MeroAoB pemeul,Is 3aAaq

(f usuvecxoro coAepx antrfl, rrpr.rMeHeHuro pa3rurrHbrx MeroAoB rro3HaHrrr ;

BiraAeTb Br.rAaMr4 AerTeJrbHocTr4 rro [onrreHr,rrc HoBofo 3:,iraFi]/r\ ero HHTepnpeTatJvtyr,

npeo6pasoBaHl,rro u ilprlMeHeHr{ro B pa3[r4rrHux yre6Hbrx crrryarlurx, B ToM rrr,rcne npu

co3AaHr,rrr yre6nrx [poeKToB e o6nacrn $zauxu;
BbUIBJItTb [p[qHHHO-CJIeACTBeHHbIe CB'3LI H aKTy&JIlI3LIpOBaTb 3aAarly, BbIABI,IraTb rrEnOreSy ee

pelrreHr{rr, HaxoArdrb apryMeHTbI Ang .{oKa:}arerbcrBa cBor{x yrBep)K,{eHufi, 3anon41b [apaMerpbl

H KpraTepr,rlr pemeHnr ;

aHaJILI3lIpOBaTb IIOJIlrqeHHbIe B XOAe pellleHl{t 3aAarII{ pe3ynbTaTbl, KpI,ITIIIIeCK}I OIIeHI,IBaTb IIX

AOCTOBepHOCTb, IrpOrHO3rrpOBaTb r,I3MeHeH[e B HOBbTX yCnOBI.rtX; '

craBr.rrb n QoprraynlrpoBarb co6crseHHbre 3a.{aqu n o6pasonarersnofi Ae{TeJrbHocrrr, B ToM

qr.rcre npfi r,Bfreuuu Suzuxu;
AaBarb orIeHKy HoBbrM clrryarlusM, orleHr.rBarb upr.ro6per€surrfi orrblT;

yr\{erb rrepeHocr.rrb 3narrilr uo (lusuxe B [paKT[qecKyro o6nacrr xr{3HeAe{TeJrbHocru;

Werb LrHTerpupoBarb 3HaHLrs rrs pa3ubD( [peAMerHbrx o6nacreft;

BbrABIrraTb HoBbre pr4evr, ilpeAJraraTb opr{nrHanbHbre noAxo.qbr }r pelreHr.rJu

craBr4Tb upo6rerurr vgaraqfi, AorrycKaroqr4e aJrbrepHarlrBubre pelreHr,rr.

Pa6ora c un{oprvraquefi :

BnaAerb HaBbrK€rMr.r rronyqeHur nu(loplraduu $usr.rvecKoro coAep)Kttn]It LI3 I,rcrorIHLIKoB pa3Hbx

TrrrroB, cutMocrorreJrbHo ocyrqecTBnrrb rrorlcK, aH€uII{3, clrcTeMarv3arlr{Io LI l{HTep[perarl?rrc

uu(lopuaqrr{ pa3nr.rqubrx BrdAoB z (poprvr npeAcraBn enufl;

orleHr{Barb AocroBepuocrr uu<fopMarlu[; -€

r{crroJrb3oBarb cpeAcrna uu(foprr.rarlr{oHHbx r.r KoMMyHr{KaIIHoHHbrx rexnoJlornft n peurenuu

Korur.rrlrBHbx, KoMMyHr.rKarr4BHbD( r{ opraHrr3arlrronHbD( saAaq c co6nroAeuueu rpe6onangft
gprouoMrrKr{, TexH}rKLt 6eeouacuocrr.r, f}rfr{eHbr, pecypcoc6epexeru4r, [paBoBbrx r.r gTr.rqecKI,IX

HopM, HopM r.rn$opnraqnonnofi 6e:onaurocuE;

co3AaBarb reKcrbr Susnuecxoro coAepxanvrfl B pa3nrrtlubur (poprraarax c yr0rorra Ha3uaqeH[s

r,rH$oprraaquu v qenesoft ayAuTopr,rlr, nrr6upa.r o[Tr.rMaJrbHylo oopt"ty [peAcTaBJIeH[.u n

Br,r3yaJrr{3 arlr4r.r.

KouuyunrcarrrBHbre yHrrBepcaJrbHble yve6nue Aefi crnnq :

ocyruecrBJrrrr o6rqeuue Ha ypoKax tpusr.rr<rE u Bo BHe-ypoqsofi AesrerbHocrll;

o

a

a

a

a



o pacno3HaBaTb flpeA[ocbrJrKr.r KoH(bnprKTHbx cr4'ryar\trir I4 cMtrrlaTb KoH(bII,IKTbI;

. piBBepHyTO r4 JrOrr4lrHO lI3JIaraTb CBOIO TOqKy 3peHilfl C I,ICIIOJIb3OBaHIIeM t3bIKOBbIx CpeAcTB;

. trOHI{MATb I'I }ICIIOJIb3OBATb IIPEI,IMYIIIECTBA KOM'IHAHOfi I{ }IHAIIBI,IAYAJIbHOfi PA6OTbI;

. Bbr6r,rparb reMarr.rKy u MeroAbr coBMecrubx AeficrBl,Ift c freToM o6Iqlry I'IHTepecoB vI

Bo3MoxHocrefi xax,uoro qrena KonneKTIiBa;

. [pr,rHtlMarb TIeJII,I coBMecrHoft AesremHocrl,I, opraHr,I3oBblBarb rI KoopAuHr{poBarb Aefictnus ho

ee Aocrr{xeHlrro: cocraBJrrrb rrJraH geftctnuit, pacnpeAeJrlTb ponl{ c yr€roIra uueriuft

fracrHr.rKon, o6cyx4arb pe3ynbrarbl coBMecruofi pa6oru ;

. - oqeHr,rBarb KatrecrBo cBoero BKnaAa r{ Kax,{oro f{acrHl{Ka KoMaHAbI s o6qufi pe3yJlbrar IIo

paspa6oraHHblM Kpl{TepvflM1'

, . TPEAJIATATb HOBbIE NPOEKTbI, OIIEHIIBATb VTAEI{ C IIO3I,IqUH HOBII3HbI, OPI TUHU}NbHOCTI'I,

i uparru.recrofi 3Haqr,rMocru;

' . ocyrqecrBJurrb IIo3HTr,rBHoe crparerr{qecKoe noBe.qeHl,Ie B pruill4tlHbrx cllTyaql4f,x, IIpotBJI,ITb
t t"opqecrBolaroo6paxeHl4e,6rrtrunuqllarllBublM.

Peryfl sr[Bubre yHrrBepcaJrbHbre y're6nrre Aefi crnrls
Cauoopranu3alluq:

. caMocro.rrreJrbHo ocyqecrBnrrb rro3HaBareJlbHyro Ae.flTerbHocrb B o6lacrr,r Susuru vr

acrpouoMrlr.r, BburBJrrrr npo6leubr, craBlrrb u {oprr,rynupoBarb co6crnennble 3a.{aqu;

I o caMocrorrenbHo cocraBJltrb nJraH pe[reH\rs pacu€tnrrx t4 KaqecrBeHHbx 3a4aq, TIJIaH

BbmoJrneHr{s npaxruuecroft pa6oru c yr€tou LIMero[vIXct pecypcoB, co6crnennrx

Bo3MolnHocreftu npe4nourenuft; (

.- AaBaTb orIeHKy HoBbrM cLITyaqlItM' I

. pacuuprrb paMKr.r yre6noro [peAMera Ha ocnoBe rLIqHbD( npeAuourenraft;

. AeJrarb ocosuauHrrfi nrr6op, apryl(eHTl{poBarl efo, 6paru Ha ce6s orBercrBeHuocrb 3a

perrreHr.re;

. olleHrlBatrnpuo6petdnnrrft o[bIT;

. cnoco6crBoBarb ([oprrrupoeaHraro r{ nposBJreHr.rro gpyAr4uur4 n o6nacrn Srarnxr,r, rocrosHHo

rIoBbIIIrarb cnofi o6pa:oBareJlbHblft r,r rynmypurrfi ypoBeHb.

CauorconrpoJrb, 3Morluona.rruruft rrHTeJrJreKT:

. AaBaTb oIIeHKy HoBbrM Cr4TyaqlrrM, BHocI4Tb KOppeKTI{BbI B AetTeJIbHocTb, oIIeHLIBaTb

cooTBeTcTBlIe pe3yJIbTaToB IIentM;

| . BJraAerb HaBbrKaMr{ rro3naBareJrruoft pe(lueKcllu KaK oco3Han[t coBepltraeMblx reftcrsuir u

MbrcJrr{TeJlbHbrx [poqeccoB, I4x p$ynbTaTon r'I ocuonanHft ;

. [crroJrb3oBarb npuevrr pe$rexcuu AJrr oIIeHKI4 curyarJvrvr, rrt6opa BepHoro peureHl{fi;

. yl\{eTb OIIeHI,IBaTb pI,ICKI4 H CBOeBpeMeHHO [pI{HI4MaTb peIIIeHI,It IIO ]IX CHHXeH]IIO;

. IPLIHI4MATb MOTI4BbI }I APTYMEHTbI APY|rIX,NP}I AHtIJIII3E PE3YJIbTATOB AEflTEJIbHOCTI'I; I

o npLIHI,IMars ce6x,IroHI,IMzuI cBoH HeAocrarxu I,I Aocrol{HcrBa; I

. NPI,IHI,IMATb MOTI,IBbI I{ APIYMEHTbI APYTI1IX ilP]/- AHAN:/.I3E PE3YNbTATOB AE'TEJIbHOCT}I;

o [pr.r3HaBatr cnoe npaBo I{ [paBo ApyfI,IX na o[rrE6rr'I.

B upoqecce Aocrr.rxeHlrr Jrr{trHocrHbrx pe3yJrbraroB ocBoeH}Itr flporpaMr$rrr no tfusuxe 4nr
ypoBnr cpeAuero o6ulero o6pasonaHr.rx y o6yrarorryrxct coBepllreHcrByercfl 3MoIII{oHaJIurrrfi

r.rHTeJrJIeKT, rlpeAnonaraloIr1trft c$opnaupoBarlHocrb :

. cttMoco3nanng, BKrroqzuoqero cnoco6nocrb rroul{Mam csoe gMoIIlIoHaJrbHoe cocrotHrle,

Br.rAerb Ha[paBJreuvapt3Bkrrkrs co6creennoft sti,Ioqfionalurofi cQeprr, 6urr ynepeHnblM n ce6e;

. CAMOPE|YJII,IPOBAHI,I', BKJIIOTITUOqETO CAMOKOHTPOJIb, YMEHI,IE NPI'IHI'IMATb OTBETCTBEHHOCTb 3u}

cno€ uoseAeHlle, cuoco6nocrb a,qanrl,rpoBarbct K gMoqI,IoHaJIbHbIM LI3MeHeHlItM I{ rlpogBJltrb

ru6roctr, 6rnr otrcprrrbru HoBoMY;

. BHyrpeHneft uoruBarllru, BKlroqarcrqefi crpeureHl{e K AocrLI}KeHI,Irc qenu u ycflexy' 0[ITI'IMI'I3M'

IIHI{rIIaarI4BHocrb, yMeHr{e 4eftcrnonarb, I,IcxoAt }I3 cBo}Ix nosuoxnocreft;
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sMIIarvI{, BKrloqarcqefi cloco6Hocrb [oHI{Marb gMorlrroHanbuoe cocrorHlre apyriax,
)EIIlITbIBarb el'o fipu ocyqecrBnenau obuleurlt, cnoco6nocrr K corryBcrBr.rrc u conepexrrBaHl,rro;
coIIIEaJIbHbrx HaBEIKOB' BKnloqaroqux cnoco6nocrr Bblcrpar4Barb orHolrrenur c Apyruupr
JrroAbMpr, ga60rrarscs, [po-f,BJrsrb r.rHTepec pr piBperrrarr ronlpnuxru.
IPEAMETHbTE PE3yJrbTATbr
K xonqy o6yrenzx s 11 l<nacce rpeAMerHbre pe3ynbrarhr na yrny6n6unou ypoBHe .qonxgbr
orpaxarb c(p opurapoBaHuocrb y o6yualouquxcx yuenufi :

troHl'IMarb pon6 (fuszttu B 3KonoMl4vecrofi, TexuoJroruuecrofi, collr{anbgoq u srg.recroft
- c0epax AetreJIbHocrLI qeJIoBeKa, poJlb r.r Mecro $zsuxra B coBpeMeHuofi uayrHofi xaprr,rne Mr4pa,

ponb acrpoHoMl{I{ B nparruvecrcofi AetreJlbHocr}I qenoBeKa vr ga-nrnefilreu 
"ay""o-TexHuqecKoM piBBLITI{Ilt, 3HaqeHI{e onucarenrnofi, c}IcreMarr{svpyrorqefi, o6ucnurel'roft u

nporHocrllqecrofi (pynxqr'rfi $usr'Iuecrofi teopuu - gneKrpoAr.rHaMuKr.r, cnequaJrbnofi reopuq
orHocI{TeJIbHocrI{' reaHrosoft $zsuxz, poJlb Slasuuecrofi Teoprlr.r B ifoprrauponanur.r
lpeAcraBneuufi o $usuvecroft rapruHe Mvpa,Mecro $usuuecxofi xapruurr r"pu 

"b6rq"r 
prgy

coBpeMeHHbrx ecrecrBeHHo-HarrHbrx rrpeAcrannenufi o [p]rpoAe; 
,pa3nuqarb ycnoBl'Is npI'IMeHI'IMocrrI uoAeleft Qr.Iauuecxrax reJr 14 rrpoqeccoB (anlen4l):

OAHOPOAHOE SNEKTPI'qECKOE I4 OAHOPOAHOC MATHI,ITHOE IIOJUI, IAPMOHI{IICCKI,IC rOrrC6AHUX,
MareMarl{qecxprfi M€UITHHK, r'r4ea-nrnrrft npyxtruHuft MarrHIrK, rapMoHr,rqecKr,Ie BoJIHbr,
ugealrnrrfi xone6arenrurrfi KoHTyp, ToHKa-g JrI{H3a, uoAenefi uro*u, aToMHoro flrpa vr
xnantonofi MoAenr4 cBera;

pa3nl{qarb ycJIoBHt (rpauzqrr, o6lacru) [pLIMeHr.rMocw (fuautrecKr{x 3aKoHoB, rroHr{Marb
eceo6qHft xapaKTep (fyn4arraeuraJlbHbrx 3aKoHoB H ofpaHr.rqeHgocrb r.rc[oJrb3oBaHr{r qacr'b,*
3AKOHOB;

aHirnl'I3l'IpoBarb LI o6lscHgm SJIeKTpoMarHI,ITHrIe rrpoqeccbl u xB1re1vI1, I{c[oJlb3yg ocHoBHhre
noJloxeHI4t I'I 3aKoHEI gneKTpoAI{HaMr,rKr{ r.r clerlr{zrnruofi reopr4r,r orHoc[TqJrbHocrrr (saxon
coxpaHeHl'It sneKTpl{qecKofo 3apflAa, cula Aunepa, clrlra JlopeHqa, 3aKoH gneKTpoMarHuruoft
TIHAyKIII{I'I, [paBI4no Jlenqa, cBt3b 3[C cauolluAyKrlrrr.r B gJreMeHTe gneKTpr.rrrecxoft qen1a co
cKopocrblo I{3MerreHI{t oI'IJIbI ToKa, fiocryJrarbr cneqzalrnofi Teopvu orHocr,rreJrbHocr]I
3finrureftHa);

aHanI'I3LIpoBarb vI o6lgcugB KBaHToBbIe ttpoqeccbr pr gBilenr4g., I{c[orb3ys rloJroxegl,I.f,
rsaHtonoft Qnruxu (ypanueHLre SftHrurefiHa Arrs, SorosS$eKra, rrepBbrfi n nropofi no.ryo*
Eopa, [pI{HIII'I[ coorHoIIreHLIs Heo[pe,4eJr€nnocreft iefiseu6epra, ,uno"r coxpanertzx
3aptAoBofo rI MaccoBofo tI?IceJI LI SHeprnu B rAepHbrx peaKrlr{rx, 3aKoH paAr,roaKTr4BHOrO
pacna4a);

onl'IcbrBarb Qusr'I'recxr're Irpoqecchl u flBrreuvIl, ucnoJlb3yt BeJrI{tII,rHbr: nanprx€unocrr
SIeKTpI'IqeCKOfO IOJI', IIOTeHIII{tUI SJI€KTpOCTaTI4q9CKO|O IIOJIfl, pa3HOCTb IIOTeHIIT.IaJTOB,
SJIeKTpoABI'IXYqas cuIIIa' I'IHAyKIILIfl MarHaTHoro noJlt, nrarnnrnrrft rroToK, cula Auuepa,
I'IHAyKTHBHOCTb' SJIeKTpoABI'IXyqaiI Cn:jrA caMoLIHAyKIII{u, gHeprut MaTHLTTHOTO rroJrt
npoBoAHI'IKa c roKoM, pentrl'IBllctcrnfi I{MrIyn6c, rloJrHar gHeprug, gHeprIar [oKor cno6o4Hoft
qacrr4rlbr, 3Hepfr.rr lr r.rMfiynbc $oroua, MaccoBoe q]rcJro v gapflA flrpa,3Heprug cBr3r.r srpa;
o6rscnsrr oco6eHnocrl4 rlporeKauut $uzuqecKr.rx snnenufi: gneKTpoMarHrrrHar r,rHAyKrIr{{,
ctlMoI'IHIyKIIut, pe3oHaHc, I'IHTep(pepenqrnx BoJIH, 4u(pparqux, Ar.rcflepcur, 11oJrgoe BHyrpegHee
orpaxeHl'Ie, $oroeler<tpra'recxufi e$$ext (<[oros$$exr), anr(pa- u 6era-p,acnaAbr rAep, ftlMMa-
I'I3nf{eHrIe s.Aep, Qt'tsuvecrze [puHIILIilbI crreKTprubHoro a*urvaau pa6oiu na3epa;
onpeAentrb HaIrpaBJIeHI'Ie LIHAyKrIr,rr.r MarHr,rrHoro noJur [poBoAHr4Ka C TOKOM, Cr.rlrr Auuepavr
curu Jlopeuqa;

crpol{Tb uso6paxeul{e, co3AaBaeMoe rulocKuM 3epKaJroM, rouxoft nuu3ofi, u paccqr4rbr"ur" gio
xapaKTepncTr,rKr{;



a
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npuMeHflTb ocHoBolloJrararoulne acTpoHoMLrqecKve fiollflTr4s.,'reopldr4 rr 3aKoIJbr \rs. aHurn3a H
o6rscneH[x QvsuuecKllx npoqeccoB, flpoucxoArrrlux n 3n€s4ax, n snee4Hrx c]rcreMax, B

MexraJlaKTIEqecroft cpeAe; ABr.DKeHrafl ne6ecnrrx reJr, gBoJrroqura snegA r,r Bceneuuofi;

rIpoBoArITb t4ccJleAoBaHvre 3aBvrcmaocreft Qrasuvecrux BeJrraqrln c raclonb3oBaHr{eM nprMbx
uauepeuuft, npu 3ToM Koncrpyl{poBarb ycraHoBKy, SurcupoBarb pe3ynbrarbr nolyrennoft
3aBLIcI4Mocrr.I Susu.recKLIX BeJII{qIaH B nr.r4e rpa(pr4KoB c yrerou a6colrornrx norperunocrefi
usuepenuft , AeJrarb BbrBoAbr rro pe3ynbraraM r.rccJreAoBaur.rr;

rlpoBoAlarb KocBeHHbIe rl3MepeHl,rfl Qusuuecxux BeJII{qfiH, npu grorra srr6uparb orrrr,Inaalrnrrft
MeroA I,I3MepeHHt, oIIeHpIBarr a6comonrrre il orHoc[TeJlbHbre norpellrHocrn rrpflMbrx,r LI

KocBeHHbrx u:uepenuft; r

rIpoBoALITb OnbITbr flo [poBepKe upe4roxennoft ru[oTe3br: rrJraH]rpoBaTb SKcrrepr4MeHT,

co6uparr gKcrlepl{MeuTanbrryro ycranoBKy, anaJlu3r.rpoBarb rroJrfreHHble pe3ynbrarbr r.r AeJIarb
BbrBoA o craryce [peAnox{eHnoft rr,ruorearr;

orrucbrBarb MeroABr flonyqeHrlr HayqHrrx acrpoHoMr,rqecKr4x zwauuit;

co6moAars npaBllna 6esonacHoro rpyAa npu rpoBeAeHr4n r,rccne.qoBanufi s paMKax yre6noro
sKCnepLIMeHTa, rIpaKTLIKlMa r{ yue6UO-nCCneAOBaTeJrrCXOfi il npoexrHofi AerreJrbHocTr.r c

r.rcnoJrb3oBaur.reM r.r3Mepr.rrenbnbrx ycrpoficrn a la6oparopHoro o6opy4onauua;

pemaTb pacu€rnrre ga!.aqlu c rBHo saAaHHoft r,r He.flBHo saAaHHofi (pnsu.recrofi rraoAeltro: ua
ocHoBaHIiI,I auuru3a ycnoBl{s err6zparr Sz:uvecrue MoAeJrr{, orBeqaroque rpe6onanr4flM

3aAaqLI, [pLIMeHtTb sOpnayru, 3aKoHbr, 3aKoHoMepHocTr,r u nocTyJraGr szsr.ruecr<ux reopr,rfi npz
HCnOJIb3OBaHIEI,I MaTeMaTI{qeCK}IX MeTOAOB pelreHI,IS 3aAaq, npOBOArrTb paCUerrr Ha ocHoBaHr4H

I{MeIOIIIIIXC' AaHHbD(, aHaJILI3LIpOBaTb pe3ynbTaTbr r.r KOppeKTr4pOBaTb MeToAbr perleHHs c
yr€rolr nonyr{enHbrx peynbraroB;

pelrlarb KarrecTBeHHbIe 3aAaqI/I, Tpe6yroque npr{MeHeHHr 3HaHuit us pa3Hbrx pa:lAeJroB Kypca

Su:r.rxu, a raKxe I,IHTerpaIIuu snalrui4 r43 Apyrrrx npeAMeroB ecrecrBeHHo-$afrHoro qurna:

Bblcrpal{Barb floruqecKyro qerroqxy paccyNgenufi c ouopofi Ha r.r3freurrbre 3aKonbr,

3 aKouoMepHo crr.r r,r S r,rsu.recKr,r e tBJIeHr,rr ;

lrcrroJrb3oBarb r€operr{qecKr{e 3uanvrs. rnfl o6rscHenr.rs ocuoBHbrx npnHrlnnoB pa6orbr

I{3MepI,ITenbHbIX npra6opon, TexHr.rtrecKr.rx ycrpoftcrB Lr rexnoJrorr{rrecKr4x rrpoqeccoB;

TIpLIBoAI,ITr rpI,IMepbI BKJIaAa poccuficrux u rapy6exHbrx yr€Hux-(px3raKoB B pa3Bvrr.re Ha)mu, B

o6tscrenue [poqeccoB oKpyxarcqero Mr.rpa, B purBr.rrr.re rexulrKr4 ra rexuorornfi;
aHiInIl3LtpOBaTb Vr OrIeHr,rBaTb nocJreAcrBlrr 6rrrosofi kr [pol,I3BoAcrseHHofi AegTeJIbHocTI,I

rIeJIoBeKa, ce.flgaHHofi c (fusuuecKr.rMr,r [poqeccaMr4, c rro3t4rluft grororu.recrofi 6e3onacuocrl.r,

rlpeAcraBnenuft o paII[oHaJIbHoM rrpptpoAorronmoBalaurvr, a raKxe pa3yMHoM r.rcrroJrb3oBaHtru

AocrllxeHllft ualrtu LI TexnoJroruft rns. Aamneftruero pa3Br.rrr,rr qeroBeqecKoro o6ulecrna;

npllMensrb pa3nrlrtrrble cnoco6rr pa6oru c uu(foprraarlueft Susn.recroro co.uepxaHr,rr c

lIcrIoJIb3oBaHLIeM coBpeMeHHbrx unQopuaquoHHbx rexuororufi, rlpLr gToM r,rcnoJrb3oBarb

coBpeMeHuue un(popMarluoHHbre rexnoJrotLwr qnrfl, [o]rcKa, nepepa6orru u rrpeAaflBnenvs.

yue6Hoft tr HafrHo-nouyrxpuoft un(fopruaquu, crpyKrypr,rpoBaHlrr u r.rHrepnperaqr,rn

un{opuaquu, nolyreHnofi I,I3 pa3nlrtrHbrx r.rcrorIHI,IKoB, KpLITI,Iqecrc[ aHanu3l,IpoBarb

noJlfraeMyro un(foprvraquro r{ orleHrlBarb e€ AocronepHocrb KaK Ha ocHoBe r{Merotquxcx 3naHufi,

TaK r.r Ha ocHoBe anaJwrga ucroqHlrKa vn(fopuaquu;

rlpogBJltrb opraHI,I3aIII{oHHbre r{ rro3HaBareJrbHbre yMeHr{r caMocroqreJrbHoro npuo6perenHa

HoBbrx gnannfi B rrpoqecce BbrnoJrHeHr{s [poeKTHbx u yre6uo-r.rccneAoBareJrbcxr.rx pa6or;

pa6orarr B rpyrrle c r4crroJrHeHr.reM pa3JrlrqHbD( corlr4aJrbHbx ponefi, [JraH[poBarb pa6ory

fpynnbr, parlr{oHaJrbHo paclpeAeJrrTb Ae{TeJrbHocTb B HecraHAapTHbx crrryarlurx, a.4eKBaTHo

orleHriBarb BKIaA KilKroro lr3 f{acrHr,rKoB rpyrrrrbr B perrreHr,re paccMarpr.rnaeuoft upo6uervru;

npof,Bnrrb Morr4Barr[ro r 6y4y[Iefi upo(peccrEonamnofi AerreJrbnocrrr no cileqilanbnocrfM
(f ururo-rexHr.rqecKof o npo([r.rnx.
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