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fI O.SCHI,I TEJIbHAf, 3AIII4 CKA

flporparr,rrr,ra no Qusnxe Ha )poBHe cpeAHero odqero o6pa3oBaHr,rr paspa6orana Ha ocHoBe noloxeuufi n
rpe6orannfi K pe3ynbraraM ocBoeHur ocHosHofi o6paeorarelrnoft nporpaMMhr, [peAcraBneHHbDr B O|OC COO, a
raKxe c yu€rou Qe4epanrnofi paOovefi nporpaMMbr BocnnranIl s Konqenunn nperroAaBarux yvefiHoro npeAMera
<<On3uxa>> r o6pasorateJlbHbx opraHlrcalutx Poccnficrof @e,qeparyln, peaJrrcyrouun( ocHoBHhre o6pasorare.nsHue
flporpaMMbr.

flporpanrnaa no Snsme onpeAeJlter o6.flgareflbnoe npeAMerHoe coAep2{caHue,ycranaBrrnBaer peKoMeH.qien,ry1g
nocneAoBareJlbHocrb n3peHvl reM lr pa3AenoB yre6uoro [peAMera c yr€rou MexnpeAMerHbx H
BHyrpI'InpeAMerHbIx crx3eft, JIoTLIKII yre6noro npoqecca, Bo3pacrnbrx oco6eHHocreft o6ylaror{nxcx. flporpaMMa rro
Qnsr,rre 4a€r npe4craBJleHne o rleJrf,x, coAepx@Hr,ru, o6utrefi crparerr,M o65rvenu.n, Bocnr{raHr,r.f, upasBrTrrl
oOyraroqrxcr cpeAcrBauu yre6uoro npeAMera <<ongura>> Ha yrrry6n€HHoM )ruoBHe.

ll:yterrlte Kypca $usuru yrrry6n€nnoro ypoBnr [o3Bonrer pqurrnoBarb 3aAarru npoQeccuonalrsofi
oplteHTalllru, HanpaBJIeHo Ha co3AaHue yclorufi AJrt nporBJreHr,rr cBorfx urrerrercryaJrbHbrx r,r rBopqecKr4x
cnocoduocreft raxAulvt o6yraroqnuct, Koropbre neoOxognrrabr AJrr npoAoJDKeHnr o6pasoraHr4x B opraHu3arlfirx
npoQeccnonilJrbHoro o6paroraHvr no pa3Jrl{trHuu Qusuxo-Texur{qecKuM rr r,rrDxeHepHbrM cnerpra.JrbHocr{M.

B nporpauue no Snauxe onpeAeiulrorcr nJraHr.rpyeMbre p$ynbrarbr ocBoeur,rr Kypca $nsr.mr,r Ha ypoBHe
cpeAHefo oOqero o6pasouanur: JILrrIHocrHbIe, MeranpeAMerubre, npeAMerHbre (na yrrry6n€nnou yporHe). HayrHo-
MeroAororFlecxofi ocnosofi 4l.r paspa6orru rpe6ouanufi x mrqHocrHbrM, MeranpeAMerHbrM r,r [peAMerHbrM
p$yJrbraraM o6yraroqrxcr, ocBoI,IBIuI,tx nporpaMMy no $urure Ha ypoBHe cpeAnero o6lqero o6paaonaHur ua
yrrry6n0nnoM ypoBHe, rBJrrercf, cr,rcreMHo-AeflTeJrbHocrnuft noAxoA.

Ilporparvrnaa no Suslrxe BKJrroqaer:

ITJIaHI'IpyeMbIe pe3yJlbrarbl ocBoeHHt Kypca Qnsuru Ha yrny6n€nHoM ypoBHe, B ToM qHcJre npeAMerHbre
pe3ynbrarbr rro roAaM obyreuur;

coAepxaHr,re yle6Horo npeAMera <<Ou3prno> rro roAaM o6yueuur.
flporpavrvra no $usure LIMeer npuuepHrrft xapaKTep n Mo)Ker 6rnr ucnonrcoBaHa 5nrl,rrenrMr,r Qnsr,rKr,I Art

cocraBJreHuir cBor{x pa6ourn< npofpaMM.
flporparr,rrr,ra no Susuxe He cKoBblBaer rBopqecKyro uunr\vrarvBy yru'releft n upeAocraBJuer Bo3MoxHocrlr.qrt

peanl'I3al{nl,I pil]n[qHbx MeroAL{qecKL{x [oAxoAoB K flpenoAaBaruro Qusnrra na yrrry6n€nnoM ypoBHe npu ycJroBr{n
coxpaHeHur o6.sgarelrnofi qacru coAepx€Hr,rr Kypca.

(Duguxa KaK HayKa o nan6oree o6rqrx 3aKonax npupoAbr, Bbrcr)miu B KaqecrBe yre6noro [peAMera B rrrKoJre,
BHocIrr c)ruIecrBeHHrrfi oxnag B cltcreMy gnanprfi o6 orpyxaloqeM Mr{pe. Ilholbllblfi rypc t[usurn -
cucreuoo6pas$olquft AJI.u ecrecrBeHHo-HayqHrx yre6urx npeAMeroB, rrocKonbKy Susuuecrne 3aKoHbr Jrelrar B

ocHoBe npoqeccoB u xeret*tft,I,B)rr{aeMblx xnuuefi, 6uolorueft, $uenuecnofi reorpaipuefi n acrponounefi.
HcnomgosaHue rr aKTI{BHoe np}IMeHeune $usu.recKux snaHr,rfi onpeAenr,rJro xapaKTep u dypnoe ptnBI,tTue
pasuoo6parHbx rexHoJlor[ft s ctfepe gHeprerr,rKr{, TpaHcnopra, ocBoeH[r KocMoca, noJryqeH[r HoBbx Marepr{iuroB c
3aAaHHhIMH csoftcrsaMn. llsyrenue Qnsuru BHocr.n ocuosHofi BKJTaA n tfopur,rpoaaHue ecrecrBenHo-Haytroft
KaprlIHbI uI'rpa o6yralouleroct, r Sopnar.rponaHlre yMeHHft npuuerurr uaynuft MeroA rro3HaHHJr nplr BbrnoJrHeHr.pr
nun Srue6uux ucclegonaHufi .

B ocHoay Kypca $nsnxr.r Ha ypoBHe cpeAHero o6rqero o6pasoraHur noJro)KeH p[nrefi,Koropbre Molruo
paccMaTpr,rBaTb KaK rrptrHrlr4nbr ero [ocTpoeHr.rr.

Ilden 4enocmHocmu B cooreercrsuu c Heft K)pc rBJurerc{ JrorrrecKr,r saeepru€mrnM, oH coAep)Kr,rr
Marepl'Iiu H3 Bcex psAeJIoB Susuxtt, BKilloqaer KaK Bonpocbr Kraccuqecnofi, rar u coBpeMeHlroft Qusurra.

Hden zeneputu3aquu B cootsercrsuu c Heft Marepr.rirJr Kypca Qr,rsuru o6leAun€s BoKpyr Qnsnuecxrx
reopnfi. Be4nquu B Kypce tBJlf,erct Soprr,ruponaHlre npeAcraBJreruafi o crpyrffypubrx ypoBHrx Marepu[, BerrlecrBe r.r

TIOJIC.

Ilden zynauumaprcoqua E€ peannsaqur npeAnoJraraer ncnoJrb3oBaHue ryMaHlrrapHofo rroreHur{aJra

Qu:uuecroft HayKI,I, ocMbIcJIeHI,Ie cBt3r{ pa3Br,rrrrr rfr.rsuxu c pa3Br{ilreM o6uecrg4 a raKxe c MupoBo33peHqecKsMrr,
HpaBcrBeHHbrMr4 r4 gKoJlorrcrecruuu npo6leMaMr,r.

Ildet npuxnadaott HanpanneHHocmu Kypc Qusuxu yrrry6r€nHoro ypoBrrlr npeAnoiraraer 3HaKoMcrBo c
ruI{poKI'IM KpytoM TexHI{qecKI{x H TexHoJroruqecKnx npl{nox(eHr,rft ar5rueunrx reopufi u 3aKoHoB. flpu erorra
paccMarp[BitK)Tct Ha ypoBHe o6qrx npeAcraBJleunfin coBpeMeHHbre rexHr.FrecKge ycrpoftcrna, r.r rexHoJrornu.

Udea sxonozu3a4uu peilJllnyercr [ocpeAcrBoM BBeAeHr,rr gJreMeHToB coAepxaHm, nocrnq€uHrx
3KoJIorFIecru'Iu upobleMaM coBpeMeHHocru, Koropble cBr3aHBr c ptBBIlTI{eM TexHI{Kr,r pI TexHoJroruft, a rarxe
o6cyN4eulra npo6neu palu.IoH:lrrbHoro npnpoAonoJrb3oBaHrur r,r 3KoJrorrqecroft 6egonacHocru.



ocgoenue coAepxaHI{JI nporpaMMbl no {usuxe AoJDKHo 6uru nocrpoeHo Ha npruilpmax cucreMHo-
AetrenbHocTHoro noAxoAa. ,ftx Snsuxra peanl,tsal${t srLIX rpr,rHrlnnor 6asupyercr Ha r.rcnoJrb3oBagr.pr
caMocrotreJlbHoro gKcnepl'IMelna KaK nocroruno 1eftcrByloqero Qaxropa yue6uoro npoqecca. [nr yrury6r€nnoro
ypoBrul - 3ro cHcreMa caMocrotreJlbHoro freHl{qecKoro gKcnepr,rMeHTa, BKtrrorritK)rua.o 6poo-"r"r" yrarrqecK}re
onblrbl rpll rcrIeHI'IIt HoBoro Marepl{uua' la6oparopnue paOoru u pa6oru [pilmrKyMa. 11p" eto" 

"or"o*"", 
g"u

cnoco6a peaJlrcarlHn Susnvecroro [paKTuKyua. B nepror.rry."u" npaKTr,rKyM npoBoArrc, ru6o s KoHrIe l0 u l lKJIaccoB' 'nu6o nocle nepBoro I4 BToporo nonyro4ufi B KaxAoM r{3 grr.Tx KJraccoB. Bropoft cuoco6 - 3To r..rHTefpaqnpa6or npaKrHKyMa B cl'IcreMy la6oparopHrx pa6or, Koropbre npoBoArrcr B npoqecce lrcrreHr4rr pa3Aena (renau).flpu srou uo4 pa6orauu npaKTI'IKyMa noHl{Maercr caMocrorreJr'Hoe }rccJreAoBaHr,re, Koropoe lpoBoAurc, nopyKoBoAcrBy co€pnyroro, o606q€HHOTO Br{Aa 6eg nouraroooft uncrpycqau.
B nporpauue no Qusuxe cucreMa JAIeHI{qecKoro gKcnepr.rMenra, ra6oparopHbx pa6or l1 npaKTvKwa

npeAcraBneHa eAI'IHbIM nepeqHeM' Brr6op reMarI{KrI AJII 3rl{x B}rAoB )rqeHr,rqecKr.{x npaKTr,rrrecrrx pa6orocylqecrBilterct rIacrHItKaMu o6pa:onareJlbnoro lpoqecca ucxoAr us oco6eHHocreft noypooroao ruraHr.rpoBaHr,rf, r,rocHaIIIeHI'It rca6nHera Qusuxn. flpu srou o6ecneqzsaercr oBJraAeuue ooyraroqr,rMr,rcr yMeHr,rrMr4 rrpoBoAr{rb
rlp'f,Mble I'I KocBeHHbIe Id3MepeHI'IJI, I'IccJreAoBaHI'IJI 3aBltcl,IMocreft Qusr.recxrrx BerurllrH g nocraHoBKy onhrroB nonpoBepKe npeAJrOXeHHbrx rr4noTe3.

Eolrruoe BHuMaHHe yAenterct pe[reHl'Irc pacv€rarx u KaqecrBeuHbx 3aAarr. flpn erona 4r.a pac.r€rnrx sa4avlpuopl'ITeroM tBJltlorct 3a4aqu c tBHo saganuofi a HetBHo sagannofi Qr.rsuuecroft MoAeirbro, no3BoJrrroul'e
rIpI'IMeruIrb I8r{eHHbIe 3aKOHbI H 3aKOHOMepHocrLl KaK H3 OAHOTO pasAeJra Kypca, TaK U r,rr{TeFpr,rpy, npHMeHeHr,rezsanuit I'{3 ptl3Hblx pa3AeJIoB. .{nr rauecrreHHbrx 3aAaq npuoprrreroM rBJrrroTcr gapap1vr.Ha
ootscHeHue/npe4cnasanre nporexaHur Qusnuecrra< serenrlft n npoqeccoB B oKplxruoqefi xusnu, rpe6yroulnenu6opa $ueuuecroft MOAenr,r AJrr crrryaqul rpaKrr.rKo-opueHTr.rpoBaHHoro xapaKTepa.

B coorsercrrur c rpe6oBaHI'IJIMTI ofoc coo x 
"ut"pr-"rro-TexHr{qecrouy ooecnerreHr.[o yre6noronpoqecca xypc Qusurr'r yrny6n€uxoro ypoBH,I Ha )ryoBHe cpeAHero o6qero o6pasooauur A.JDK'H H3),.,arbc, BycnoBl{tx npeAMerHoro xa6raueta. B na6userc Qusuxu AoJDKHo 6rnr ueo6xoAr.rMoe na6oparopno" o'dopyaoBaHr,reAiIt BbI[oJIHeHHt yKtr]aHHbrx B [porpaMMe no Qusune rreHI,IqecKI{x onbrroB, naooparopnux pa6or u pa6or

[paKrr,rKyMa, a raK]r(e AeMoHcrpauuoHHoe o6opy4oaarure.
,{erraoncrpaqnoHHoe o6opylosaHl'Ie Qopuupyercr B coorBercrBr.ru c [pr.rHrrfinou ulltruua*nofi

AocraroqHocryt u o6ecneqllBaer [ocraHoBKy nepeq[cneHHbrx B nporpaMMe no Qusure KJrroqeBbrx AeMoHcrpaq[rAnt I{ccneAoBaHI'It I'B)AaeMbIX ssreHl{fi u npoqeccoB, gMnl{pnrecKr{x n Qynaainrirra-rrbHh1;1 3aKoHoB, rrrxTexnuqecKlrx npnueneuuft .

Jlaooparopnoe o6opyloBaHlre Ant rIeHI,IqecKr{x npaKrr,rqecKrx pa6or $oprrar,rpyercr B BrrAe reMarrrrrecKr.rx
KoMIUIeKToB u ooecneqzBaeTct n pac'r€re oAHoro KoM[JreKTa Ha AByx ooyraloqlxcr. Teuarrqec*r,re KoM[JreKTbrla6oparopnoro o6opygoBarw'AoJDKml 6rrrr nocrpoeHbr Ha KoMrureKcHoM r,rcrroJrb3oBaHr{rd aHarroroBbrx rruuQpoaHx npuoopor, a raKx(e KoMllblorepnbrx r.cMep[reJrbHrrx crrcreM B Br.rAe uusponux la6oparopufi.

ocHosHHruu qenrMu r.BrreHLUr sr,rsr,rxu s o6uliM oopasonalrur{,BJrrrorcr:
SoprrlupoaaHr.{e lrrflepeca ra qpeMJrenru o6yrarcqrxc, K Ha]nrHoMy r.131r.reHr,fio rrpgpoAbr, piBBn:rue 1111urrreJureKryarrbrrhrx u rBopqecK[x cuoco6nocrefi ;
pa3Bl'rrue npeAcraBJlenufi o HarrHoM MeroAe no3HaHHt z tfoprr.rnponaHrre krccJreAoBareJrbcKoro orHorrreHr,r.,r KoKpyr(€uolq[M {BJreHr,rJIM ;

QopuuponaHr,re Ha)AHoro MrrpoBo$peH[, KaK p$yJrbr aran3we1rrrocHoB crpoeHrrf, M;yiepuu*r
$ynlauenranbHbrx 3aKoHon Qusurra;

QoprrauporaHue ynaeHuft odrscntru .f,BJrenr,rr c ucnoJrb3oBaHr,reM Snsuuecxr.o< gnauvfi ]r HarrHbx
AOKiBaTenbcTB;

$oprvruporaHlte npeAcragneuufi o ponu Quauxr,r Ma pa3BLrrr4aApyrlrx ecrecrBeHHbrx HayK, TexHr,rKr{ r,rrexuoloruft;
pa3Burue [peAcTaBnesnfi' o Bo3Mo]KHbx cQepax 6ya5nqeft npo$eccuonamuoft AeflreJrbHocrr, cBf,3aHHbx c$r'rsr'rnofi, [oAroroBKa rc 4a*nefimeuy o6yreHr,rro B 3ToM HanpaBJreHr{r.r.

'{ocrnNeune 3rl'rx qeleft o6ecnequsaerct perxeHr,reM cneAyrourx 3aAarr B rrpoqecce r.BrreHr,rJr Kypca QnszrcrnHa ypoBHe cpeAHero oOulero o6pasonanzr:
npuo6pereHlde cI'IcTeMbI suanufio6 o6r,In,x Qusnvecxro< 3aKoHoMepHocr{x,3aKoHax, Teoprurx, BKrrroqa,MexaHLIKy' MoJIeKyJItpHyIo Qaszry, gJIeKTpoAI'IHaMI4Ky, KBarrroByro Szsury n gJreMerrrbr acrpo(pusr.rxr.r;
Soprranponauue yuennfi ttpttaotiTeoperltrrecKr{e 3HaHr{r pstt o6s,,cuerr"r QusnuecKax rsrenuft B npr'poAeu Nrs.ilpuH'Tr,ur npaKT'rrecKrrx peueuni B noBceAHeBno[ xugHz:



ocBoeHl{e c[oco6oB peIIIeHn{ pa3ill{trHbrx 3aAarr c rBHo 3aAaHHo[ $usnuecrcoft uogeluo, 3aAaq,
rloApa3yMeBalollll{x caMocrotreJlbHoe co3AaHr,re Qusnvecnofi MoAeirr,r, a4exnaruofi ycJroBr.rrrM 3aAarr[, B ToM qr,rcJre

3aAaq rdrDr(eHepHoro xapaKrepa;
noHI'IMaHlIe Qnsrvecrurx ocHoB I,I npl{Hqr{nor 4eficrnnr rexHr.rqecKax ycrpoftmn }r rexHoJrorrqecKr{x

npoqeccoB, r(x BIrr4frHuA Ha oKpy)KarouD/ro cpe,ry;
oBJraAeHI'Ie MeroAaMH caMocrotreJrbHoro [Jranr.rpoBaHr.rJr n npoBeAenur QnsuvecKra( gKcnepuMeHToB, aHarrr.Ba

lI llHrepnperallllE I,rHSoprraaqnu, onpeAeJIeHLL[ AocroBepHocrtr noJDAreHHoro pe3yJrbrara;
co3AaHl,re yclonufi NrflpL3Bwtnfl yueHuft npoerffHo-r.rccJreAoBarenbcxofi, reopuecrofi AerreJrbHocrn;
pa3BI'ITI'Ie nlrrepeca x c{eparvr npoQeccuonamnoft AeflTeJrbHocrrl, cBf,3aHHofi c Qnsuxofi.
B coorsercrnnu c rpe6oBamvtwv O|OC COO yrury6l€ruufi ypoBeHb r.Bfrenr,rJr yre6noro npeAMera

<ouguro> Ha ypoBHe cpeAHero o6qero o6pasoranur nu6npaercr o6yralorquuucr, ruraHnpyrcqr,rMr,r npoAonxeHr.re
obpasoraHur no cnequaJrbHocrflM Susuxo-rexHrdqecKoro npoSuna.

Ha usytenne $r.rsuru (yrny6n€nHufi yponenr) na yponue cpeAHero o6uero o6pasorannr orso.qurcr 340
qacoB:sl0Kracce-170qacon(5vacornHe4emo),sllKracce-l70qacos(5uaconsHelerro).

Ilpe4naraeunfi r nporpaMMe rro Qusme repeqeHb "uaOoparopnux u [paKTruecKr{x pa6or rBJr{erct
peKoMeHIoBaHHbIM, ) Ilmenb AeJIaer eu6op ilpoBeAeHl{t na6oparopHrx pa6or H orrbrroB c yr€rou r.rHlt4Br.r,ryarrbHbrx
oco6ennocreft o6yraroulrxcr.
COAEPXAHIIE OByrIEHI,ttr

10 KnACC

Pasqsr 1. Hayvnnrfr MeroA no3uaHrrc nprpoAbr.
Ouguxa - 0yHlanaenraJrbHat HayKa o npupoAe. HayrHrrfi MeroA rro3HaHlrr H MeroAbr r.rccJreAoBaHnr Susnuecnrx

.snleunfi.
Sxcnepnuerrr H Teoput B npoqecce no3HaHH{ nplrpoAbr. Ha6nroAenue n oKcnep[MeHT B rfusuxe.
Cloco6u H3MepeHpilI Qusuvecrlrx BeJII{q[H (auarororue u quspoabre rnMeplrreJruue npn6opbr, KoMrrbrorepHbre

Aarqr,rKoBbre cucrevu).
florpeumocrn l,t3MepeHr,rft Qnsr.recKr{x BeJrr{qun (a6comorH:ur r{ orHoclnenrnar).
Mogenupooaune SnouuecKlrx.ssreHnfi I,I npoqeccon (naarepuzurbHas rorrKa, a6conrolro rn€p4oe reJro, ureaJrbHrur

)KrrAKocrb, l'Ileallnuft ra3' ToqeqHsIft sapr4). fnnorega. @ugnqecxnft 3aroH, rpaHprr{br ero [pr,rMeHr,rMocrrr. Or.rgnqecnas
TeopHJr.

Polr n Mecro Suszrn n Soprr,rr,rponaHl,Iu coBpeuennofi Hayrrrofi KapruHbr Mrapa, B flpaKT14qecnofi lepellHocrr,r
moAe[.

Vueau.tecxuit excnep u.,tteam, naflopamopHue pa6omo4 npaKmw(yJt,
I4suepeHne cIrJIbI ToKa I,I Hanptx(eHr,rr B rlenu nocrorHHoro roKa rrpu noMorqn aHarroroBbrx r,r ryrsponrx

r,BMepr.rrenbnux npn6opou.
3naroMcrso c qutfponoft la6oparopueft no $usuxe. flpuuepu r.BMepeHur Qu:uuecrux Beruqr.rH npn [oMorqu

KoMnbroTepHbx Aafi nKoB.

Parler 2. Mexanuna.
Tena 1, Ruae"mamuxu
MexanuqecKoe ABIDKeHue. Orsocr,rrerbHocrb MexaHr{qecKofo,qBDKeHnr. Cucreua orc.rgTa.
llptuat u o6paruat 3aAaqu MexaHlrKr,r.

Pagryc-oerrop Marepl'IaJlrnofi roqnrE, elo rrpoeKrliluHaocvrcrrcreMbr KoopA[Har. Tpaemopur.
flepeueqenue' cKopocrr (cpe4rux cKopocrb, MrHoBeHHru cxopocrr) Lr ycKopeHue Marepnanbnofr rouxz, r.rx

npoeKql'IH Ha ocu cl{creMbl KoopALIHar. Cloxenue nepeMerrleHnfi u cloxeHne cropocrefi.
ParnouepHoe I'I paBHoycKopeHHoe IrpflMoJrr,rHefiuoe Auuxenue. 3asncuMocrb KoopAr,rHar, cKopocrrr, ycKopeglrr lr

[yrr,r Marepualrnoff TorrKn or BpeMeHr,r u rx rpa$mv.
Cso6oAHoe naAeHlre. VcropeHue cno6ognoro lraAeHur. {ruNenue rera,opoureHHoro noA ygroM K ropr{3oHTy.

3asucplluocrb KoopAI{Har, cKopocru r4 ycKopeHnr Marepr.ranbHofi ro.rKu or BpeMeHn u rrx rpa$uxu.
KpuronuueftHoe .{B}DKeHne. .{nuxeru4e Marepr,rturrroft roqxu no oKpyxHocrr,r. Vrnosar u nu1eiytas,cKopocrb.

Ifepr'ro,q u qacrora o6paqenur. I{eHrpocrpeMrrreJrbHoe (noprvranuroe), racare6Hoe (ranreHqganbHoe) 1a rroJrHoe
ycKopeHue Marepr,rarrbHoft roqrx.

Texurqecrrle ycrpoftctoa u rexrloJloruqecKue npoqeccbr: cru,rAoMerp, ABrDKeHr,re cHaprAoB, rlerrHble,
ruecrep€Huarne n peu€uHlre nepeAaqr.r, cKopocrHne m,rSru.

!euoucmpaquu
MoAem cucreMbl orcrleTa, I4nnlocTpaqrrr KuHeMarrrrrecKl{x xapaKTepl,rcruK ABrD(eHr,rJI.



Cnoco6u nccJreAoBaHur gnraxennfi.

I{.rurocrpaqur [peAeJrbHoro [epexoAa r{ r.BMepeHne MrHoBeHHofi cxopocru.
Ilpeo6pasoraHr,re ABr,Dr(esnft c ucnolrcoBaHneM MexaHr.r3MoB.

flageHue reJr B Bo3Ayxe n B pa3pe)KeHnoM npocrpaHcrBe.
Ha6lrcAeruae ABlDKeHut rera, 6potueHHoro noA ynroM K fopr,Borrry ll ropr,r3orrranbHo.
HalpaueHue cKopocrn npr,r ABrDKeHr,ru no oxpyxuocrr,r.
llpeo6pasonaHne yrnoBofi cropocru B peAyxrope.
Cpanuenue n5neft, rpaerropuft, cropocreft ABrDr(eHr4r oAHoro r,r roro xe reJra B pa3Hbrx crrcreMax orc.{€ra.
Vqeauqecxurt o xcnep unenm, nad op amop Hbre pa6omu, npaKmur<yJn.
Hsyteune HepaBnoMepHoro ABI,DKeHr4r c rlerbro onpeAeJreHr.rr MrnoseHHofi cKopocrlr.
Hsuepeuue ycKopenl{t nprl nptMonuneftuou paBHoycKopeHHoM ABrur(eHra]r no HilKJroHHoft uocrocru.
HccleAonanl,Ie 3aBucI,IMocrI{ flyrr,r or BpeMeHH npr,r paBHoycKopeHHoM ABr,DKeHr,ru.
I4suepenue ycKopeHI,IJI ceo6ogHoro naAeHr.nr (peronaeu4oBaHo Hcnoirb3oBaHr.re qusponofi na6oparopr.ru).
Hsytenue ABLDKeHLTf, rela, 6poueHHoro fopr{3orrranruo. flponepKa rr,rnore3br o npruofi nponopqr{oHalrHoft

3aBHCnMOCTH MeXA/ A:ITIbHOCTbIO nOJI€ra H HarriurbHoft cxopocrrro rena.
Hsylenue ABrcKeHItt reJla no oKpyruocrr4 c nocrorHHoft no uo,4ylro cKopocrbro.
Ilccle4onaulle 3aBIacI,IMocrI{ nepuoga o6panleHnr Konr.rqecKoro MiurrHr,rKa or ero napaMerpoB.
Tena 2.,\unatwuxa
fleprufi 3aKoH Huorona. HnepqnanrHbre cncreMu orcq€ra. Ilprrrqun orHocrrreJrbnocrr.r fzurrures.

HeuHepuualbHbre crncreMu orcq€ra (onpe4enenne, npnuepn).
Macca rela. Cu.na. llpunryrn cynepno3r,rqkwr cwr.
Bropofi 3aKoH Hlrcrona NwwnepvalrHofi roqKr.r.
Tpernfi 3aKoH Hrrcrona AJUr MarepnaJrblrbx roqeK.
3axon BceMltpHoro rtroreHllt. SrsnsalerrHocrb lpaBr,rrarluonnofi u uHeprnofi Maccbr.
Cula rrxecru. 3asucm{ocrb ycKopeHur cro6o4Horo [aAeHur or Bbrcorbr HaA noBepxHocrbro ruraHerbr r4 or

reorpaSrnuecxofi tuuporu. [nnxeune ue6ecnrx reJr H Ilx crD/rHrrKoB. 3aronu Kennepa. flepnar KocMr{qecKa;r cgopocrb.
Cma ynpyrocrpr. 3anon fyna. Bec rcra. Bec reJra, ABr,rxgqerocr c ycKopeHreM.
Cula rpeum. Cyxoe rpeHlre. Cula rpenur cKoJrb)Kenr,rr u cvlrarpeHur noKor. Koessuqverr rpenur. Cula

corIporIaBJIeHI'IJI rlpu ABI,DK0HI{I,I TeJIa B }Is,IlKocrr,r vtr,ztra3e, e€ gaeuclrllocrb or cKopocrt4 orHocr,rrenbHoro.qBr,Dr(eHrrr.
.{auenue. fngpocraruqecKoe AaBneHne. Cuna Apxnnaega.
TexHnrecK{e ycrpoficma H TexHoJrorr{lrecKr,re [poqeccbr: rroArrrg1g141111, ABTiDKeHHe r4cKyccrBeHHbx crDlrHrrKoB.
,{etnoncmpa4uu
Ha6lrc4eHue ABI,DKeHII,I TeJr B LrHepq[ilJrbHbrx r,r HeuHepquanbHbrx cncreMax orcq€ra.
flpuHqun orHocrrrerrbHocrr,r.
Kaqenue AByx IIIIJILIHApoB I,Inu uapoB pasnoft Maccbr c oAHHaKoBbrM ycKopeHneM orHocr{reJrbHo

Her.rHeprlrlilnrnofi cucreuu orcq€ra.
Cpaaueuue parHogeftcrnyrouleft [pI,IJIo]KeHHbrx K TeJry cnn c npor,r3BeAeHr{eM Maccbr reJra Ha ero ycKopeHr4e B

r,rHepq[aJrbHofi cncrenae orcq€ra.
PageHcrso cHJI, Bo3HuKaroq[x B pe3yJrbrare rsauuo4eficrBr{r reJI.
I,IsnaepeHue Macc ro nsanuogeftcrBuro.
Hesecor\docrr.

Bec rena npu ycKopennou nogr€Me r{ [aAeHrln.
I{eHrpo6exubre MexaHri3Mbr.

Cpaauenue cr4rl TpeHrrr floKot, KaqeHr{r tr cKoJIb)KeHr,IJI.

vqeu uqecx u it o xcnep u't team, naflopamopHbre p o6 omo4 np aKmw(yJtt.
I'I:rrlepenue panno4eftcrnyoqefi cwl npta ABrDKeHnn 6pycra no HilKJroHHofi rurocrocru.
flporepna fl{rlore3bl o He3aBI,IcI,IMocr]I BpeMeHn.qBl,IrKeHr,rJr 6pycra rro HilKJroHHofi nnocnocrr4 Ha 3a.rlaHHoe

paccrorHHe oT efo Maccbr.
HccleAonanve 3aBvcnMocrlt cI4JI ynpyrocrr,r, Bo3Hr,rKarourrx B rrpy)KlrHe H pe3r,rHoBorr,r o6pasqe, or rD(

ge<fopuaqr.rr.r.

Llsyreuue ABI'DI(eHLIJI cLIcTeMbI TeJr, cBf,3aHHbrx Hr{Tbro, fiepeKr.{r{yroft uepes n€rrNft 6nor.
I'IeuepeHue xoeQtpuqueura rpeHIrJI no BeJrr{rrr,rHe yruroBoro noeQQnqr,reHra 3aBr,rcltMocrn Fr(N).
I'IccreAogaHI'Ie ABI'DI(eHIII dpycra IIo HaKJroHHofi ruocxocru c nepeMeHHrrrvr roessuquerrroM TpeHr4Jr.
llsyreune ABrDKeHr.rr rpy3a Ha Barry c rpeHueM.
Tena 3, Cmamuxa mehpdozo men&



A6coltorno rn€p4oe relo. flocrynareJrbHoe r,r BpalrlarenbHoe ABrDKenNe rn€pAoro reJra. Mouexr cmu
orHocl{reJlbHo ocll Bpa[IeHufl. flneqo cruIbl. Cloxeuue cI,IJI, npruoxeHHbrx x rn€pgorvry rerry. I{errrp rrxecrn reJra.

Vcrosnr paBHoBecrur rn€p4oro rela.
Vcrofrqt,tsoe, ueycrofiunnoe, 6espasn[qHoe paBnoBecr,re.
TexnFrecKue ycrpoficraa [I TexHoJrorl4qecKr,re [poqeccrr: xporuureftn, crporfreJrbnufi rpan, peu€warue

KOHCTpyKrIr.M.

Iemoncmpaquu
Vcrosur paBHoBecr{r.

Bu4rr paBHoBecr.tr.

vueuuuecxufi excneputuenm" naflopamopHbre pa6omu, npaKmuryJn
I4cuegonanne ycaonufi paBHoBecl{t ru€p4oro reJra, r{Meroruero ocb BparrleHr,r1r.
KoncrpyrapoBanue xpoHrureftnor u pacu€r cHJr ynpyrocTr.r.
zsyreHlre ycroi'unrocru rr€pAoro reJra, r,rMerorqero [JrorqaAb onop6r.
Tu,ta 4.3axoaat coxpaueHun 6 ilexaHuKe,
I4rr'rrrynsc MarepllaJrbuofi tovxlt, cncreMbl MarepnilJrbHbrx roqeK. I{errrp Macc cucreMbr Marepr.raJrbHbrx roqeK.

Teopenra o ABrD(eHlrr{ rIeHTpa Macc.
I,hurrylr c cuJrbr Lr r,BMeHeHHe r,rM[yJrbca reJra.
3axou coxpaHear,rr r,rMnynbca.
PeaxfllsHoe .IIBrDKeHr,re.

Mouent I'IM[ynbca MareplliurbHoft toqxr,r. flpegcraueHr,re o coxpaHeHr{H MoMeHTa uM[yJrbca B rleHTpiurbgbx
NOJI'X.

Pa6ora cHJIbI Ha MaJIoM I'I Ha KoHeqHoM nepeMerrleunu. fpatpnrecKoe flpeAcraBnerure pa6oru cr,rJrbr.
Moqnocrt cr{Jrbr.

KuneTlt'Iecxiul 3Heprl4t MarepuaJlbHoft roqru. Teopenra o6 rcMeHeHr,rr,r KlrHerr{qecrofi sneprnu uarepnaarnofi
TOIIKI,I.

florenqualrHble It HenoreHlllranbHble cItJIbr. floreuquarbHiur 3Hepr[r. floreHquanbHaJr gnepru, yflpyro
ge$opunposaHHofi npyxo{Hbl. floreuqualbHtul gHeprnr reJra B oAHopoAHoM rpaBr.rraquoHHoM noJre. IlorenquzurrnargHeprlrt reJla B rpaBl{raquoHHoM noJle oAHopoAHoro ulapa (nuyrpli I{ BHe rnapa). Bropar KocMrlqecKiur cKopocrb.
Tperur KocMnrrecxalr cKopocrb.

Csssr pa6oru HenoreHIIItiuIbHbIx cLfi c IBMeHeHr,reM MexaHr,rqecrofi gHeprnu clrcreMbr rer. 3axoH coxpaHeHrxr
MexaHnqecKofi euepruu.

Vnpyrue r.r Heynpyrue croJrKHoBeHru.
Vparuenue Bepnymlu AJIfl I'ueilrlbHoft xuAxocrr4 KaK cJreAcrBr,re 3aKoHa coxpaHeHr{f, MexaHr{qecKofi eneprrz.
Texnuqecxrae ycrpoftctra I'I TexHoJloruqecKue npoqeccbr: ABr,DKeHr{e paKer, no4onadr, ron€p, npyxunurrfi

nrrcroJrer, rl,rpocKotr, Sr,rrypuoe KaraHHe Ha KoHbKax.

fleuoacmpa4uu
3aron coxpaHeHr,rr raMlyJrbca.
PearrusHoe,{B}D(eHHe.
I4:uepenue MorrlHocrrl cr,rJrbr.

Zguenenne 3Hepruu reJra rrpt4 coBeprrreHr,ru pa6omr.
Bgaan'firue npeBpaIrIeHI,It Kl,IHernqecxoft r4 noreHrlnarrbHoft enepruianpu geficnnug

ynpyrocrr.r.

CoxpaueHae 3Hepruu npu cno6o4HoM naAeril{n.
Vqeuuqecxufi t xcnep aueam, naflopamopHue pa6omu, npaKmurEt r.
I{suepenne [MnyJrbca reJra no ropMo3HoMy rryru.
Hsuepenue cItJrbI TtfH, cKopocrll MoAeJrn ererrpouo6ralrr r,r MorrlHocrr{ cr4Jlbr rrrr.r.
Cparueune H3MeHeHvr lrMnynbca TeJra c [MrryJrbcoM crrJlbr.
I'Iccregonauue coxpaHeHnr HMnynbca npu ynpyroM BanMoAeficrnuz.
Hsueperuae KrrHeruqecKofi eueprnu rena rro TopMo3HoMy nyrn.
CparHeuue I'BM€H€HLIfl noreHlll,Ianbnofi sneprnz npyrrrrHbr c paoorofi cr4rrbr rpeH[n.
onpe4elenue pa6otrr cI4rIbI TpeHI,Ir npr,r ABrDKeH nn rerano HaKJroHHofi uocxocrr.r.
Paslqr, 3. Molery.nfl pnas enrura rr repMoAnnaMrrKa.
Teua 1, O cno eot iloilerg,nnpHo-KuHemuuecxo fi meop url
ocHosHHe nono)I(eHI'IJI MoneKyJltpHo-KuHerFrecroft reopvu (MKT), rx orrbrrHoe ooofirosaHr4e..{uQQysar.

Epoyuoncnoe ABI'D(eHI'Ie. Xaparrep ABru(eHI,rr t4 B3anMoAevrcrsut qacrr.rq BerrlecrBa. Mogenn crpoeHr,r, ra3oB,

HA TCJIO CI4JIbI T')KCCTVIIl CI,,.TTbI



ns{AKocrefi It rBepAbIX Ten I'I o6btcHeHl,Ie cBoftcrB BerrlecrBa Ha ocHoBe 3Tlrx MoAenefi. Macca u pi3Mepbr MoJreKyJr
(arouou). Korurqecreo BerrlecrBa. flocrosHnar AsoraApo.

Terlltosoe paBHoBecI,Ie. Teuneparypa u cnoco6n e€ nsuepeHux. Ilkana reMneparyp ldenrcua.
MoAem I'IAeairbHoro ra3a B MoJreKyJltpHo-Kl{Herr{qecxofi reopufi: qacrnrlbr rtr]a ABr,rxgrrcr xaorr{qecK}r ,n He

nsauuo4eftcrnyror Apyr c ApyroM.
lasoerte 3aKoIrbI. VpanHeuue MeH4ereena-Knanefipona. A6coruorHru{ reMreparypa(ruxzura reMreparyp

Kenranua). 3axoH.{anrroHa. Haonpoqecchl B I{AeaJIbHoM ra3e c nocrorHubrM KoJrr{qecrBoM Berqecrra. fpi6rvecnoe
npeAcraBneHue rtonpoqeccoB: r.BorepMa, ra3oxopa, uso6apa.

Csrsr Mex(Ay AaBJIeHII€M u cpe4nefi KuHerlrqecKoft eHepruefi nocrylareJrbnoro reruroBoro ABr,DKeHr{r MoJreKyJr
HAeanbHoro rasa (ocHonHoe ypaBHeHlre MoJreKyJUrpHo-KuHerr.rqecrofi reopufi ra4ezulrnoro rara).

Cscsl a6comoflrofi TeMneparypbl TepMoAnHanm.recrofi clrcreMrr co cpe4nefi Kr,rHerr{qecKoft sHeprueft
[ocrynarenbHofo rerrlroBoro ABIDKeHI,TT e€ qacruu.

Texnuqecrue ycrpoficrna I,I TexHoJloruqecKr,re npoqecchr: TepMoMerp, Oaponaerp, noJrfreHr,re HaHoMarepr,rilnoB.
,{euoncmpaquu
MoAenu ABltrKeHur qacrnr.I BeulecrBa.
MoAelr OpoyHoncxoro ABr,DKeHr{r.
BlrgeoponuK c 3a[Hcbro peilrbHoro 6poyuoncxoro ABtDr(eHr,rr.
{nS$ysua xu4xocrefi.
MoAem onbrra lllrepna.
flpurrxeruae MoJre KyJr.

Mogenu Kpr,rcriurJrruecKr,rx peru€rox.
Ha6nroAeHue v LrccJreAoBaHr.re r,BonpoqeccoB.
vqeuuqecxuit sxcnep uueum, naflopamopHile pa6omo4 npa*mw<yJlt,
I4ccreAosaHl'Ie npoqecca ycraHoBJIeHI{t reruroBoro paBHoBecr..rlr npr,r rerrJroo6uene MexA/ roprqeu u xoro4roft

nogofi.
l4zyrcnue I'I3orepMl'rqecKoro npoqecca (pexouen4oBaHo r{croJrb3oBaHLre qu$pouofi na6oparopuu).
Ilsyrenue H3oxopHoro npoqecca.
I,Isyrenlre uso6apuoro npoqecca.
flponepra )ipaBHeHnr cocrofl Hr.rlr.

Tena 2. Tepuoduna*tuxa Tennonue ilotauHbt.
TepuogIEuaMl''IqecKitt (T[) cncreua.3aAasue BHerrrHr{x ycronuft AJrr repMoAr{HaMr{qecKofi cr.rcreuu. Buerunne u

BrD/TpeHHHe napaMerpbl. Ilapauerpu repMoAl,IHaMu.recrofi clrcreMbl KaK cpeAHI{e 3Harregufl BeJIr{rrr,IH, onuchlBarourx ee
cocTorHr,re Ha Mr.rKpocKonr4rrecKoM ypoBHe.

Hyleroe Haqa.JIo repMoAllHaMuru. CauonpoI,I3BoJIbHiu peiraKcaqlrtr repMoAlrHaMnqecxofi clrcreMbr K TeruroBoMv
paBHoBecr,rrc.

Mogenr I'IAeiIJIbHoro rit:}a B TepMoALrHaMHKe - clrcreMa )ryaBHeHnfi: yparneHr,re Merueneesa-KrauefipoHa n
BbIpoKeHI'Ie Anf, Bl{yrpeHneft snepruu. Vcroelrt npllMeHl{Moctn srofi MoAeJru: Hr,r3Kiur Korrqerrrpaq[r qacrr{rl BbrcoKrre
TeMneparyprt. BupaxeHue Mfl rnyrpenHeft 3Hepruu oAHoaroMHoro ureaJrbHoro ra3a.

K-Ba3r.rcraruqecKr,re n Hecrarr,rqecKr,re [poqeccrr.
Sreueurapuaxpalora B TepMoAI,IHaMHKe. BnqucreHr.re padorur no rpa$ury flpoqecca na pV-guarpaMMe.
Temonepegarra KaK cnoco6 u3MeHeHrt nuyrpennefi 3Heprlrn repMoAr,rHaMnqecxoft cncreMbr 6es conepruenur

pa6oru. Kounenqur, Te[JronpoBoAHocrb, r,BJryqeHr4e.
Kor[qectso rerrnorbl. Teruto€uxocrb reJla. VAemuag r.r MoJurpHaur reuo€urocrr,r BerrlecrBa. ypauHenue Mafiepa.

VAerlHa.s reflJlora cropaHltt rorrJrl'IBa. Pacq€r KoJrr{qecrBa rerrJroTbr npIl TeruonepeAaqe. IloHqrze o6i.qua6arnorra
npoqecce.

fleponfi 3aKoH TepMoAItHaMmu. BnyrpeHlltlr sueprus. Kor[qecreo rerrrrorhr l,r pa6ora KaK Mepbr r,BMeHeH]ur
rnyrpeuuefi gHeprnn TepMoAr,rHaM[.recxoft cucreMbr.

Bropoft 3aKoH repMoAI'IHaMvrRr4 Nrfl.paBHoBecHbrx npoqeccoB: rrep$ 3aAaHHoe paBHoBecgoe cocrorHue
TepMoAl4HaMnqecnofi cHcreMbl [poxoAlTt e.qHHcrBeHHax agualata. A6coruornrur reMneparypa.

Bropofi 3aKoH TepMoAlIHaMuKn NrsHepaBHoBecHbrx [poqeccoB: HeBo3MoxHo nepeAarb rerrJrory or 6olee
xoJloAHoro reJra K 6olee HarperoMy 6eg rouneHca\r4v(Krayeuyc). Heo6paruuocrb npr.rpoAHbrx npoqeccoB.

Ipnrqunu geftcrnnr rerrrroBbx uauuu. KfI!.
MarcuualrHoe 3HaqeHr,re KfI[. I{urn Kapno.
SroloruqecKl'Ie acrIeKTbI ucnoJlb3oBanltt reruroBbx ABnrarelefi. Temonoe 3arpmHeHr,re oKpyn€rcqefr cpeqsr.
TexHnqecrue ycrpoftcrra I'I TexHoJloruqecKl{e npoqeccbl: xoJroArlJlbHrlK, KorrAI{rIHoHep, Ar4eJ6nrrr pr

xaporcparopnufi gnurareJll'I, napoBtul rypOuna, rroJrrreHr{e cBepxHrr3Kr{x reMleparyp , yrwrvsaw,(TeruroBbrb)



ofioAoB c I,Ic[onb3oBaHI,IeM TelrrloBoro Hacoca, yruJrv3ary4t 6noopraHruecKoro rorrJrr,rBa glr rupa6orxfi <<reruosoft)) u
sireKTp03Heprufi.

,(anoucmpaquu
l,Igueneuue reMneparypbr npu a4ua6aru,rccKoM pacru]rpeHnr.r.

Bor,uyrunoe orHr,rBo.

Cparuewre yAenbHbrx remo€uxocrefi reqecrr.
Cnoco6u r,BMeHeHHr rryrpeHnefi gHeprnu.

HccleAonau ue agua6 arnoro [poqecca.
KounrrcrepHbre MoAeJrr,r reruloBbrx gnurarelefi .

Vqeauuecxufi excnep uneam, naflopamopubre pa6omo4 npaKmurryrrt.
I,Isuepenne yAemHoft renrto€rrlnocru.
IlccreAosaHpre npoqecca ocrbrBaHr{r BerrlecrBa.
I4cclegoranue aaua6 aruoro npoqecca.
llryreHue B3auMocB.f,3I,I gHeprnu Me)KMoneKyJrrpHoro reauuo.qeftcmur r,r reMneparypbr KrrneHr.rr xr.rAxocreft.
Tena 3. Azpezamnorc cocmoaHun ser4ecmeu @asoeote nepexodtt.
llapoo6pasoBaHlle H KolrAeHcaqru. I,Icnapenne n KlrneHrle. VgellHax rerurora napoo6pasoBaHnfl.
HaculqeHnue I{ HeHacbIIrIeHHbIe naphl. KaqectgeuHa:r 3aBucr,rMocrb rurorHocrlr u AaBJreHHt HacbrrrleHHofo napa

or reMneparypbl, trx He3aBLIcIrMocrb or o6r€ua HachlrrleHHoro napa. 3asuc[Mocrb reMneparypbr KHneHur or AaBJreHr.tt
B }KI,IAKOCTI,I.

Blaxnocrr Bo3Ayxa. A6conrofira.fl r,r orHocr{TeJrbHiu BJr:DKHocrb.

Tr€pgoe relo. Kpucrarutlr.lecKlle u arraopQnue reJra. Arursorponnr csoftcrs Kpr.rcrailroB. flnaeneHne u
KpncraJrnlr3arllrs. YAenrniu rerurora ruraBJreHrrr. Cydluuaqua.

,{etfopruraqun rn€pAoro rera. PactsxeHpre rr c}Karue. C.{sm. Mo.rynr IOHra. flpegen yrpyr}x 4eQoprrlaqnft.
Teruosoe pacmupeHlle )KLIIKocreft n rn€p4rx rer, o6r€unoe u rulneftnoe pacunpeHne. AnrapuoHr,r3M TeruroBbrx

tcole6asnft qacrI,III BelrlecrBa KaK rrprur{Ha reruroBoro pacuupeHr,rs ren (ua KarrecrBeHHorvr yponHe).
llpeo6paaoraHr.re 3Hepruu r $asorrx nepexoAax.
Vpanuenne rerrJroBoro 1wlarrca.
flonepxnocrHoe Harrxenue. Kost[Qr,tIryIerrr noBepxHocrHoro HarnKeuus. Kanr,uurrpHbre flBneHnr. ,{arleune no4

ucrpzudruroft nonepxHocrbro nc{AKocrr,r. @oprvryna IIarunca.
Texnuqecnue ycrpoftcrna I,I TexHoJlornqecKr,re flpoqeccbr: xnrKr,re Kpr,rcrrlJrJrbr, coBpeMeHHbre Marepnturbr.

,{euoncmpaquu
Temosoe pacumpeHr,re.

Csofi crBa HacbrrrleHHbrx napoB.
Kunenne. Kunenue rrpu noHrrKeHHoM AaBneHur,r.
I,Isuepeuue cunbl rroBepxuocrHofo Har.rDr(eHr,rr.

Onrnrt c MbrrrbHblMn u€nxauu.
CMaqpnaHue.
KanrumpHue rBJreHr[r.
MoAeml HeHbroroHoscrofi )KnlKocrr,r.
Cnoco6u r,BMepeHr,rlr BJro(Hocrtr.
I,Iccle4oranr..re HafpeBaHuJI LI rrJraBJIeH[r KplrcrilnnrtecKoro BeIIIecrBa.
Bugn 4eQoplaaquft.
Ha6lrc4euue MaJrbrx ge$oprr,raqufi .

Vqeauqecxutt oxcnep u.,ttteum, naflopamopqbte pa6omu, npoKmurytt.
HsyreHue 3aKoHoMepHocreft ncnapeHlrr NrnArcocreft .

I4srrlepenue yAentnoft Terurorbr ruraBneHr,rfl JrbAa.

Hsyrenrae csoftcrs HacbrrrleHHhrx rrapoB.
I4ouepenue a6comotnofi BJIDKHocrlr Bo3Ayxa l,t oqeHKa Maccbr napoB B noMerrleHr,ru.
I4auepeuue roo$$rEqaelrra noBepxnocrHoro HarffKeHujr.
Zsuepenue MoAynr IOma.
I4ccreAosaune 3aBI{cI,IMocru 4eQopMarl[u pe3r.rHoBoro o6pasqa or npr4Jrox(ensofi x HeMy cr,rJrbr.

PasqeJr 4. SreKrpogrrHaMrrKa.
Tuta 1. 7nexmpuvecKoe noile.
3nerrpusaqvs,Ter n e€ nporuenux. Srerrpuqecxuft 3aprA. lnauugasJrer$p[qecKr{x 3aprAoB. flporo4ul,rxn,

ALDIeKrpI'IKI'I lr [oJryrIpoBoAHI,IKtl. 3aeuerrapnufi snerrpluecruft saprg. 3axou coxpaHeHr{,r srerffp1aqecKoro 3aprAa.
BgauuoAeficrBr.re 3aprAos. ToqeqHHe 3aprAbr. 3axos KyloHa.



SnexrpnuecKoe [oJre. Ero Aeficrsue Ha gneKTpr{qecKr,re 3apf,Abr.
Hanprx€Hnocrb 3JIeKTpLIqecKoro nom. flpo6nuft oapr4. Ilusuunanprx€uuocrn eneKTpr4qecKoro [oJrr.

O.qnopoAnoe gJreKTpruecxoe rroJre.

floteHqualrHocrb SJreKTpocrarl{qecKoro nor-f,. Pa3Hocrb noreHrllaJroB r,r Ha[p$KeHr.re. floreHquanbHaf, gHepr1nt
3ap9Pia B SJlelflpocrarruecKoM nole. florenquan 3JleKrpocrarl{qecKoro rroJrr. Cssgr nauprx€nHocrr,r noJrr r,r pa3Hocrt4
noreHIIIttlJIoB AIt gJleKTpocrarlrqecKoro noJrf, (xax ogHopoAHoro, TaK r,r HeoAHopo4Horo).

flpunqun cynepno3r,rqurr oJreKTpmecKr{x noleft .

flone roqeqHoro 3aptAa. flole paBHoMepHo sapnrceHuofi cSepu. flole panuoMepHo 3app6egHoro no o6r€rvry
uapa. flone parHoMepHo saprxenuofi 6ecroneqnofi mocxocru. KapruHu lut*titHauprx€nuocrr.r 3rr{x uoleft u
gKBrr[oreHrlr{aJlbHbrx nonepxnocrefi .

flpooo4Hzxr,r B 3JreKrpocrarr,rqecKoM [oJre. vcrosfie paBHoBecr{fl 3aprAoB.
,{usnercrpnxra B gJleKTpocrarl,IqecKoM nore. .{usreKTpr{qecKar npoH}rrlaeMocrb BerrlecrBa.
Kongeucatop. 3nexrpo€MKocrb KoHAeHcaropa. 3lercpo€rvrxocru rurocKoro KorrAeHcaropa.
Ilaparuelruoe coeAI,IHeHue KoHAeHcaropoB. flocre4oaareJrbHoe coeAr,rHeHr,re KorrAeHcaropoB.
3neprnx 3aprKeHHoro KonAeHcaropa.

,{nnNenue sapaxeHnofi qacrr..rrlbr B oAHopoAHoM gJreKrpruecKoM noJre.
TexHnqecnue ycrpoftcrna Id rexHoJrofuqecKrre npoqeccbr: gJreKTpocKon, gJreKTpoMerp, 3JreKTpocraruqecna.f,

3arqr.rra, 3a3eMJreHr{e 3neKpolpu6opon, KorrreHcaropbr, reHeparop Ban 4e fpaaQa.
,{anoncmpaquu
Vcrpofimro u npr.rHrlr.rn 4eficrnur gJreKrpoMerpa.

3lerrpuuecKoe rroJre 3apDKeHHbx ruaprnKoB.

SlexrpnuecKoe noJre AByx 3apDr(eHHBx ruracrnH.
Mo.qelt oJreKTpocrarr{qecKoro reHeparopa (Bau ge fpaaQa).
flpono4ur,rnz B greKTpr,rqecKoM [oJre.
SlexrpocrarrrecKiur 3arr{rra.
Vcrpofimno I,r Aeficrnne KoHAeHcaropa nocro.f,HHofi u nepeuennoft €unocu.
3asucltMocrt elerrpo€uxocrl,I rrrtocKoro KoHAeHcaropa or rrJrorrlaAu ruracrrrH, paccroflHr,rr Mex,q/ Hu6tru

Ar.oneKTpuqecxoft npoHt4rlaeMocrtr.
Sueprur grenTpuqecKofo rroJrr 3aprr(eHHoro KorrgeHcaropa.
3ap.rgna !r pa3prAKa KoHleHcaropa qepes p$trcrop.
Vqeauqecxufr oxcnep uueum, naflopamopuue pa6omu, npsKmurEJn,
Oqerma crrJr B3ar,rMoAeficrsur 3aprxeHHbrx reJr.
Ha6nroAeHue npeBpalqeHlrr gHeprtu 3aprxeHHoro KorrAeHcaropa B 3Heprr4ro r,r3JDAreHHr cBeroAr,roAa.
Llsyrenue nporeKaHnr roKa B rlenn, coAepxaqefi KorrAeHcarop.
PacnpegeleHl'Ie pa3Hocrl4 [oreHll[aJrou (nanprxenur) npu nocJreAoBareJrbHoM coeAr,rHeHr,ru KorrAeHcaropoB.
llccle4onaHne pirprAa KorrAeHcaropa qepes pe3ncrop.
Teua 2. Ifocmonuuotfi enexmpuqecxufi mon
Cnna roxa. flocrorrrurrfi rox.
Vcnonur cyqecrBoBaHltJl nocrotHHoro gneKTpr{qecKoro rona. I4croqHuKr,r roKa. Hanprxeune U u 3,{C d.
3aron Onra 1lrq ) IacrKa rlenu.
SnerrpnuecKoe conporl'IBJlenl{e. 3asucuMocrb co[porrrBJreHr,rr oAHopoAHoro [poBoAH[Ka or ero AJrr4Hbr 14

ruror{aA}r nolepeqHoro ceqeHr,rr. Ygelruoe conporr,rBjreHr,re BerrlecrBa.
floclegonareJrbHoe, [apuulJrenbHoe, cMerlraHHoe coeAr,rHeHr.,Ie npoBoAHrrKoB. Pacq€r pasrerrn€nnrx

3neKTprqecxux qenefi . flpanr.r.na Kupxro$a.
Pa6ora gneKrpuqecKoro roKa. 3aros .{xoynr-Jleuqa.
Moquocrr 3JreKTpl,IqecKoro roKa. Terurosar MorrlHocrb, BbrAeJrreMalr Ha pe3ncrope.
3r{C u BHyrpeHHee conporlaBJleHue rcroqHlrKa roKa. 3aros Orr,ra,qnr noluoft (saurxyrofi) snerrpruecxoi qenu.

Moqsocrr [crorrHuKa rona. Koporroe 3aMbrKaHr.re.
KoHgeucarop B rleru{ nocrorHHoro roKa.
Texnnqecxne ycrpoftcrua I,I TexHoJloruqecKLre flpoqeccbr: aMnepMerp, BoJrbrMerp, peocrar, cq€rqurc

sneKTpr,rqecxofi eneprnu.

Ienoucmpaquu
Zsuepeuue cLUrbI ToKa n HaflprxeHr.rr.
zccle4oraHlte 3aBI'IcIrMocrI4 clIJIbI ToKa or HaflpffKeHr,rr AJrr pe3r4cropa, JraMnbr HaKa[r,rBaHr,rs rr cBeroAnoAa.
3anr'rcnuocrr conporlIBJIeHI'It utuInHrpI,IqecKI,D( rrpoBoAHrrKoB or Annrrbr, rrJrorrlaAg rronepeqHoro cerreHur r,r

MaTepr.rana.



I,IcclegonaHue 3aBI,IcHMocrI,I cllJrbr roKa or cortporr,rBrenrrfl rrprr flocrornHoM HanpffKeHlru.
flprnaoe IlsMepeHue 3.{C. KoporKoe 3aMbrKaHr{e rarrbBaH[qecKoro gJreMeHTa u orIeHKa BnyrpeHHero

co[poTr4BJreHnr.

Cnoco6u coeAr.rHeHr,rr trcrorrHr,rKoB roxa, O.{C 6arapefi .

I4cclegonaune pelHocrn noreHllr{a.JroB Mex(Ay noJrrocaMr.r rrcroqHr,rKa roKa or clrJrbr roKa B uenu.
Vqeuuuecxuil oxcnep uneum, naflopamopHue pa6omu, npaxmurglJtt.
Zccne4oeaHr.re cMerrraHHoro coeAilHeHrllr p$lrcropoB.
I4suepeHue yAenbHoro co[por]rBJreH]r{ npoBoAHr,rKoB.
I4ccle4oranl{e 3aB}IcI,IMocrI,r crrJIbI ToKa or Harrpm(eHrir AJII JIaMnbr HaKaJrr,rBaHr,rr.

Ysealr.{eHne flpeAena r8MepeHr,rr aMlepMerpa (nonrrrr,rerpa).
I4suepenue 3r{C u Br{yrpeHHero conporr,rBJreH'r.r trcrorrHprKa roKa.
HccreAosaHne 3aBvctrMocrz 3.{C raJlbBaHr,rqecKoro 3JreMeHTa or BpeMeHr.r npx KoporKoM 3aMbrKaHr{r,r.
I4ccreAosaHne pa3Hocrt4 noreHqnaJroB Melr(Ay noJrrocaMn r,rcroqHr,IKa roKa or crrJrbr roKa B ueflrr.
I4ccleAonaHl{e 3aBltcl{Mocru noJre3Hofi uorqHocrn ncrorrHr,rKa roKa or cl,rJrbr roKa.
Tena 3. Toxu o pasnaqHbx cpedax
SnerrpruecKarl npoBoAtlMocrb pa3n[qHbrx BerrlecrB. SlenrponHax npoBoAr.rMocrr tr€pgrx MeraJrJroB.

3asucnrr{ocrr conpor}rBneHr.{r MeraJrJroB or reMfleparypbr. Crepxnponogr{Mocrb.
Slempnuecxufi rox B BaKyyMe. Csoftcrsa gJreKTpoHHbrx ryrrKoB.
florrynporofuHnnvr. Co6crseHuat u npr,rMecHiur rpoBoAr,rMocrb [oJrynpoBoAH]rKoB. Cnoficrsa p-n-[epexoAa.

florrynponoAHr.rKoBbre npn6opu.
3nexrpnuecxufi tox B greKTporuTax.3rercrpolu:rruecKiur Arrccoquauur. Slexrporuas. 3arornr @apager gm

SneKTpoirr,I3a.

Slerrpuuecxufi rorc B fa3ix. Calrocro.srelrHrrft H HecaMocro.flremHbrfi pa3prA. paglr.rqHue rr.ms
caMocrorreJrbHoro pa3pf,Aa. Moff[rs. flnasraa.

Texrurqecrne ycrpoftcrea tE npaKTl4tlecKoe npuMeHeHr,re: ra3opa3prAHbre JraMnbr, gJreKTpoHHo-JryqeBilr rpy6na,
noJrynpoBoAHI'IKoBbIe npn6oprr: AI,IoA, TpaH3ltcrop, Sorogno4, cBeroArro,q, rarrbBaHr,rKa, paQuuupoBaHr{e MeAu,
BbIruIaBKa tUIrOMnHlrr, SneKTpoHHat M[KpOCKOnr{r.

fanoncmpaquu
3asucurvrocrb coflpornBneHr,rr MeraJrJroB or reMleparypbr.
flpono4ruocrb gneKTporr.rroB.

3axonu gJreKTponr,r3a @apa.qes.
llcrcponoft pa3prA r,r npoBoAr,rMocrb Bo34yxa.
Cparneune [poBoAnMocrr4 MeraJUroB r,r noJrynpoBoAHr,rKoB.
OgHocropouruu [poBoAnMocrb AHoAa.
vqeuuqecxurt e xcnep uneam" nadop amopHue p a6omo4 np oKmwgrJw.
Ha6mo4eune gneKTpona3a.

ZsuepeHue 3aprAa oAHoBanerrrrrofo rroHa.
I4ccle,qoaanne 3aBI,IcI,IMocrI,I conporr,rBJreHzr repMope3ucTopa or reMneparypbr.
Cnmne BoJrbr-aMnepnofi xaparrepucrr,rKpr 1r4o1a.
(Dngnqecnnfi nparrnrym.
Cnoco6u IEMepeHIxI Qusuuecnrx BeJIIT.ILIH c r.,rcnoJrb3oBaHlreM aHaJrofoBbx a quQponrrx r,BMeprrreJrbHbrx

upubopoo I{ KoMflbloreprlbx AafiI,IKoBbrx cncreM. A6comorurre t,t orHocrrrerbrrbre norperxHocrrr qsuepenufi
Qr,rsruecxrx BeJrr{rrprH. Oqerma rpaHr{rl norpeurnocreft .

flporegenue KocBeHHbrx rmuepeunft, uccJreAoBaHufi,gasuctwtocrefi Qusuuecnrx BeJrarrr4H, npoBepKa
npeAJlolKeHHbtx rn[ore3 (eu6op us pa6or, ouucaHHbrx B TeMarr.rqecKr.D( pa3Aenax <<Vqenuqecxuft ercnepnuerrr,
radoparopuue pa6oru, nparrmyrrr>).

MexnpegrvrerHbre cBfl 3u.
Zsyreuue Kypca $usnrn yrrry6n€nHoro ypoBr{Jr s 10 Kracce oqflqecrBrsercr c yr€rorra coAep)KareJrbHbx

Me)KnpeAMetHrx cslgefi c KypcaMlt MareMarltKrr, 6nororun, xHMr{I{, reorpaQuu r,r rexHoJrorprr4.
Memnpedmem$ble noH.flmw' coaSaHHue c u3yqeuuav uemodoe HayqHozo no3Houun: rBJreHr.re, na5r.urrft Qaxr,rllnore3a, Qusnvecxar BeJII{qI{Ha, 3aKoH, TeopruI, na6rrogeHue, 3KcneprrMeHT, MoAeJrrrrpoBaHrre, MoAeJrb, r{3MepeHrre,

norperrrHocrn rasnaepeHuft, [3MepnreJrsHue npu6opsr, qrnspouaa na6oparoptr.
Mamenamut(lr.' pelrreHlle cucreMbl ypanuenufi. Jft.rHefoias $yr*q"", napaOola, runep6ola, nx rpa6uxr.r vr

csoftcrsa. Tpuronorr'rerprcIecKl{e Syuxqr.ru: cvrnyc, Kocr,rnyc, TaHreHc, KoraHneHc, ocHoBHoe rpr,rroHoMerpr.rqecKoe
TOX,4eCTBO. Bexropu u llx [poeKrlvtvrlfiaocpr KoopAr4Har, cJro)KeH]re BeKropoB.
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Buonozut: MexaHlrqecKoe ABI,DKeHr,re n xusoft npupoAe, Ar,rOOFrdr, ocMoc, remoo6ues )Kr,rBbrx opraHr,r3MoB,
TeruIoBoe 3arpBHeHHe oKpy)Kaloueft cpegu, yrvnr4sa\v' 6lroopraru.ruecKoro rornrlrBa 4nr rupaoorxr.r <ffemosof)) Lr

3JIeKTpO3Heprn[, noBepxHocrHoe HaTDKeHI,Ie 
'lKAr]WUtpHbre.flBfieHr,rr 

B [pnpoAe, grerclpl,ItrecKl.te rBJreHr.rrr s xusofi
npnpoAe.

Xuuun: Al{cKperHoe crpoenue BeIIIecrBa, crpoeHr,re aroMoB u MoJreryir, Monb BerrlecrB4 MoJrrpHafl.vracca,
[oJI) reHHe HaHoMaTepHairoB, TerulosHe csoficrna rr€pgux reJr, ]Kr,rlKocTefi u ra3on, ]orAKr{e KpI,IcraJIJIbI,
gJleKTpl{qecrze csorctsa MeraJIJIoB, gneKTponlarl,IqecKiur Arrccoquaqur, raJrbBaHI{Ka, gJIeKTpoHHarI Mr,rKpocKorrut.

feoepaQua.' BJriDKHocrb Bo3.erxa, Berpbr, 6apouerp, TepMoMerp.
Texaonoeun' npeo6pasoBaHne 4nuxeHuft c ucnoJrb3oBaHneM MexaHH3MoB, y.reT cyxoro 1a )KrrlKoro rpeHr,1r B

TexHI,IKe, crarHrlecKlte KoHcrpyKquu (xporuurefiH, peru€rvarbre KoHcrpyKrlr,ru), ucnolr3oBaHr,re 3aKoHoB coxpaHeHr{t
M€XaHI,IKI,I B TexHLIKe (rnpocron, nogou€r n 4pyrue), ABr,rfareJrb BrryrpeHHero cropaHur, [apoBaJr -ryp6una,firrrosoft
XoJI0AI'{JIbH}IK, KOHALIqUOHep, TeXHOJIOTIIn nOJrrIeHnJI COBpeMeHHbtX MarepnarloB, B ToM qHCJre HaHoMarepr4ttrloB, r,r

HaHorexHoJlorun, 3JleKTpocrarl{qecKtu 3arrlr{Ta, 3a3eMrreHr,re gJreKTponpn6opoa, ra3opa3prAHbre JraMlbr,
noJrynpoBoAHr,rKoBbre npu6opu, raJrbBaHr,rKa.

ll KIIACC

Parael 4. 3.nerrpoalnaMnna.
Teua 4. Maznumaoe nore,
BrauuogeftcrBl,Ie uocrotHHblx MarHr.rroB r.r npoBoAHr,rKoB c roKoM. Marunnroe nole. Berrop uarnrrnofi

I'IHAyKIII,IU. flpnHqun cynepno3l,Iqul,I MarHHTHrx noleft. Iln:eluurrrarHrnrofi 
'rHA/KrIr4r.r.Marsuruoe none rpoBoAHrKa c roKoM (nprnaoro npoBoAHr.rKa, Kar)flrrKr.r r{ KpyroBoro ru:rra). Onrn 3pcre.qa.

Cuna Aunepa, e€ uanpaBJreHr{e r,r Mo.rynb.
Cr'lna JIopeHIra, e€ HanpaBJIeHIte LI Mo.ryJrb. ,{rlleHrae saprxeHuoft qacrr,rrlbr B oAHopo,qHoM MarHr{rHoM rroJre.

Pa6ora cnnu Jlopenqa.
Marnnrnoe noJle B BelrlecrBe. @eppouarnerr.rKlr, napa- u A[aMarHerlrKrr.
Texnuqecxue ycrpoficraa I,I TexHoJroruqecKne npoqeccbr: npnMeHeHue nocrorHHbx MarurrroB,

SneKTpoMarHImoB, Tecrep-MyJlbrl,rMerp, greKTpoABr,rrareJrb fxo6u, ycKopnrenr,r gneMenrapHbx qacrnrl.
,{enoncmpa4uu
KaprnHa tuptuitt I,IHAyKIIIIu MarHlnHoro [oJIt noJlocoBoro pI noAKoBoo6pasnoro nocrorHHbrx MarHr,rroB.
Kaprurn tuuttit uarnlrrHofi I{HlS/KqItu rroJrr AJrr,rHHofo nprMoro npoBoAHr{Ka r{ 3aMKr{yroro KoJrbrleBoro

npoBoAHI,IKa, KaTyrrrKr.I c ToKoM.

Bsaur.roAeficrBr.re AByx npoBoAHr,rKoB c roKoM.
Cr.ua Arvrnepa.

.{eftcrrne cnnrr Jlopeurla Ha noHbr 3JreKlpoJrrfla.
Ha6lrcgeuue ABr.DKeHr,rr flyqKa gJreKTpoHoB B MarHnrHoM noJre.
flplrHqlrn geficrr,ut gJlenrpolrcMepnreJrbHoro npu6opa MafHrrro3Jrerrpr.recnoft crdcreMbr.
Vqea uqecxurt axcnep uneum, noflopamopHbre pa6omo6 npaKmwErtt.
I4cclegoranne MarHr{rHoro floJrr nocrorHHbx MarHrrroB.
Hcclegoranlre csoftcrs QeppouanrermoB.
I,Iccle4onaHue geitcrr;ut rrocrorHHoro MarHHTa Ha paMKy c roKoM.
I4srr,repenne culn Aunepa.
I,Isyreune 3aBlrcr,rMocrr4 cr4nrbr Ananepa or cnJrbr roKa.
onpe4elenve MarHnrHoft r,rn4lxquu Ha ocHoBe r,BMepeHnr curu Aunepa.
Teua 5. 7nexmpouazaurrutan undyxqua.
.f,sreHl'Ie 3JleKTpoMarsprruoft LIHryKrInu. florox BeKTopa uarnurHofi nHA/KrIHlr. g.{C uuayrqnu. 3axon

3neKpoMarsrrHofi r.rHl0/Krlr.ru @ap44er. Brxpenoe gJreKTpruecKoe noJre. Torr.r @yro.
3.{c r,rH.qyxqprn B [poBoAHrrKe, ABrDr(yuIeMcr B oAHopoAHoM MarHr,rrHoM noJre.
Ilparruro Jlenqa.
I'ln{yrrurHocru. KarytuKa I,IHAyICuBHocrr,r B rlerur nocrorHHoro roKa. -f,sreHne caMor,rH4/Kqr{u. gr{C

caMouH.ryKrlr,ru.

Sueprr.ra MarHnrHofo norr Kary[rKr.r c roxoM.
3lerrpouarHr,rrHoe [oJre.
TexHu'recxue ycrpoftcrna I,I TexHoJloruqecKue npoqeccbl: nHAyKqr,roHHtuI neqb, coJregorrA, 3arrlr,rra or

3JreKTprEarIElr TeJr npr,r ABI,DKeHr.rI,r B MafHr{THOM noJre 3eunu.
IutoncmpoqutL
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Ha6moAenue f,BJreH[r gneKTpoMarrulrnoft HHA/KrIH]I.
I4ccle4onaHl,Ie 3aBucl,IMocrr,r 3.{C r,rH4yKrl}rn or cKopocTr,r }BMeHeHr{r MarHnrHoro noroKa.
flparruro Jlenqa.
fla4erue MarHrra B a.JrroMnHr,renofi (uegHoft) rpy6e.
-f, sreHne caMonHgyKUr,ra.

Hcclegoeaulle 3aBI{cI,IMoctu 3,{C caMor,rHAyKrlupr or cKopocrr.{ r,BMeHeHut carrbrroKa B ueflil.
Vqeuuqecxuil o xcnep tu,teum, nadopamopHue pa6omu, npoKmuKyJa,
I4ccreAos aH ue rrBrrcHua gJreKTpoMaruuruofi lrHAyKrlnu.
Onpe4eleune nHAyKrIn[ Br{xpeBoro MarunrHoro noJrr.
I{cclegoran ve flBrenvfl . caMor,rH,qmqrar4.

C6opra MoAeJrn gneKrpoMarHr.rrHoro reHeparopa.
PasAslt 5. Ko.ne6annfl ll BoJrHbr.
Tuaa 1, Mexaauqecxue xonedaaun.
Kole6arelrHtur cr,rcreMa. Cso6orHHe xole6anur.
fapnaoru'rvecrne nole6aHr,Ir. KnseuarzqecKoe H Ar,rHitMr{qecKoe oflucaHae. Sneprer6recKoe on1acaHue (saro'

coxpaHeHl'It MexaHl'IqecKoft snepruu). Brmog AHHaMI.rqecKoro onficaHprr rapMoHr,rqecrurx no.ne6a;g{uitug tx
3HepreTl{qecKoro H KLIHeMaTrrqeCKoIo om.IcaHHt.

Aururr'rryaa u $asa role6anuft. Cssgr aMruIr.,rryAbr xore6asnfi ucxoguofi BeJrr4rrr.rHbr c aMrrJrr.rryraun rore6aHr.rft
e€ cropocru r ycKopeHr.rr.

flepuog r qacrora xolebarufi. fleprnog MtMbIx cno6o4Hrx xole6anufi MareMarr.rqecKoro Ma;rrHuxa. flepuog
cnobogHrx xole6aunft [py)Kr.rHHoro MUrrHr,rKa.

florurue o 3aryxarcqnx xore6aur,r.nx. BlruyNgeHHbre xoredanrd.f, .

3arpaHLrt Ha BnA pesoHaHcHoft rpnrofi. Agrorcore6aHr,rr.
PegoHanc. PegoHancuas KpHBaJr. Bnr,rrHue

TexnuqecKl'Ie ycrpoftcrna I'I TexHoJIorFIecKIde npoqeccbr: MerpoHoM, qacbr, KaqeJrH, r\{y3brKaJrbHbre uHcrpyMeHTbr,
ceftcrr,rorpa$.

,{anoncmpaquu
3anucr nole6arenrHoro ABr,DKeHr.rJr.

Ha6nroAeHlre He3aBI,IcI,IMocrI,I nepuoAa Mrurbrx xore6anufi rpy3a Ha Hnrrr or aMrurlrryAbr.
I'IccreAosaHI'Ie 3aqaxaloqlD< role6asuit u3aBr.rcr,rMocrr,r nepuoAa cro6ogrux role6auufi or corrporr,rBJreH'r.
HcclegonaHue role6annfi rpy:a Ha MaccLIBHofi npyxnne c rleJrbro $oprr,ruponaHnr npeAcrasreu[ft o6 u4ealrHofi

MOAenr,r [py]KlrHHoro MiurTHHKa.

3aroH coxpaHeHr,rf, gHepruru npu xole6anulrx rppa Ha npy)erHe.
I,Iccle4onanne Bbrrr5D(AeHrnrx role6aruaft .

Ha6lrcgeuue peoHaHca.
Vueauqecxufi excnep wneum, naflopamopHbre po6omo6 npaKmw(yil.
ZsuepeHue flepl{oAa cno6ognux roredauufi Hr,rrrHoro u [pyrorHHofo MarrHrrKoB.
I'Iryrenue 3aKoHoB ABTDKeHT{fl TeJra B xo4e rore6asuitttaylpyroM noABece.
Ilsyteuue ABr..DKeHr,ur Hr.ruHoro MiurrHr.rKa.
flpeo6pasooaHr,re gHeprr{r,r B npy)KHHHoM MarrrHrlKe.
rlcclegoraH ue ylstearuun aMrurrDiAbr 3aryx'rcq[x rore6arurft .

Zccle4onanue BbrlryxAeuurx nole6anuft .

Tena 2. 7nerunpouazuumHbre xoneflauun
Kole6atelrHufi ronryp. Cro6o4urte gJIeKTpoMarHr{THbre xole6anur B nAeairbHona rore6arerbHoM Korrrype.

@opuyna Toucona. Cssgr aMruII'ITyAbI 3apfl,AaKoHAeHcaropa c aMrurr{ryAofi curu roKa B role6are6HoM KoHType.
3arcon coxpaHeHr,rJr 3Hepruv B r,rreaJrbHorr,r xore6arerbHoM Korrrype.
3aryxaroulue sreIffpoMafHI,ITHBIe xoae6anu.s. BunyNgennbre 3reKrpoMilrHrrrHbre xone6anns.
flepeueuuuft rox. Moquocrr [epeMeHHoro roKa. Aurrnr,rrygHoe u 4eficrnyrorqee 3HaqeHr,re cgrrbr roKa r,r

HaIIpffKeHHr IIpH pa3Jlll.rHofi Qopue 3aBr.rcr4Mocrr,r nepeMeHHoro roKa or BpeMeHr,r.
CunyconganrHrrft nepeuennufi tox. Pegucrop, KoHAeHcarop r,r KaryrlKa LrHAyKrr4BHocrq B rlenu

cr..rHycor,rAilnbHoro uepeMeHHoro roKa. PegonaHc roKoB. pegouaHc nanprxenufi.
Hgealrrntfi rpanc$oprr,rarop. flpou3BoAcrBo, nepeAarra 

" 
notp"6rre"ue gJrercrpruec1or gHeprru.

SxororprqecKl'Ie pucKtl npu npola3BoAcrBe gJreKTpogHepruu. Kynrrypu 
"arron"ro"aHr{,r 

gJreKTpogHepfnr,r B
noBceAHeBHoft Nugnu,

Texnuqecrze ycrpoftcrna I'I TexHoJloruqecKue npoqeccbr: gnercrpluecrcufi gsoHox, reHepaTop nepeMeHHoro ro1a,
JrrrHnvt greKTpoflepeAaq.

,{wtoucmpo4uu
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CsoOoAHHe grerffpoMarHrrHbre xoae6anu.s.
3asltcruocrb qacrorbl cro6ognux nole6aHnft or r,rr{A/KruBHocrr,r ra Euxocrx KoHTypa.
OcuruurorpartaMbr gneKrpoMarHr.rrrrrx role6arnafi .

f eueparop He3aryxaroq[x greKTpoMarHrrrHbx role6annfi .

MoAenr gJreKTpoMarHnrHoro reHeparopa.
BrrnyN4eHubre cr,rHyconAarrbHbre rore6anns.
Pesucrop, KaryrrrKa r,rHAyKTr,rBHocrH n KoHreHcarop B rlenfi nepeMeHHor-o roKa.
PesoHaHc nplr [ocneAoBareJlbHoM coeAI,IHeHr4r,r p$rrcropa, KaryruKlr uHA)aKT[BHocrH r,r KoHAeHcaropa.
Vcrpoftcrno u rpr.rHqr,m geftcruua rpaHcrf oprrlaropa.
Mo4elt nrvrlaurr 3neKTp onepeAaqr,r.
Vqea uqecxuil o xcnep wteum, n a6op amopHbre po6omo4 np aKmwVJ]r,
I,Isyuenue rpauctf oprr,raropa.

Zcclegoranue [epeMeHHoro roKa qepe3 nocreAoBareJrbHo coe4nn€nnue KorrreHcarop, KaryrrrKy r.r p$ncrop.
Ha6molerue gJreKTpoMarHlrrHoro pe3oHaHca.

I'Iccre4onaHue pa6omr ucrorrHuKoB cBera B rlenu nepeMeHHoro roKa.
Teua 3. MexouuqecKue u ?neKmpoJ|taznumHue 6onHu.
MexanrqecKl{e BOJIHbI, ycnoBlul }rx pacnpocrpaHeHr,rr. flonepeunue u [poAonbHbre BoJrHbr. flepuog, cKopocrb

pac[pocrpaHeHruI 14 IJInHa BOJIHbI. Ceoftcrsa MexaHltrlecKr{x BoJrH: orpa"lreHue, npeJroMneHue, unrep$epeHrlr,u u
4uSpaxqur.

3ryx. Cropocrb 3ByKa. fpouxocrr 3ByKa. Brrcora roHa. Teu6p 3ByKa.
Illyrrronoe 3arp8HeHr.re oKpy)I(arcqeft cpegu.
9lerrpouarul'ITlrble BoJrHbI. Vcroslaf, rr3Jqr.teHrlrr gJreKTpoMarHI{THbrx goru. BgauuH:ur opuerilaq[r BeKTopoB B

grerffpoMaruu:rnoft BoJrHe.

Csoftcrsa 3neKTpoMarHrrrHbIX BonH: orpiDreHrle, npeJroMJreHue, nonrpr,Barlur, urrreptlepeHrJ:lrt r4ar,r0parqr.rs.
IIInala 3neKTpoMilrHl.rrHblx noru. flpunaeHeHr,re gJreKTpoMarHr.rrHbrx BoJrH B TexHr,rKe u 6ury.
flpuuqmlr paAuocBr3r,r n reJreBHAeHzx. paguoaoKarlur.

SlercrpouarHr{rHoe 3arpffi HeHr,re oKpyxarcqeft cpegrr.
TexHzqecnue ycrpoftcrra H npaKTl,IqecKoe npr,rMeHeHr,re: My3brKanbrrbre HncrpyrueHrbr, paAap, pa4uonplr€nanux,

TeJIeBLI3op' arrreHHa, releSoH, CBg-nevr, ynbrpa3ByKoBiur Ar,rarHocrr,rKa B TexHHKe r,r MeAr.rqlrHe.

,{anoncmpoquu
odpasonaHue r{ pac[pocrpaHeH'e [o[eperrHbrx r{ [poAoJrbHbrx BoJrH.
Kone6moqeec{ TeJro KaK r{croqHr.rK 3ByKa.

3asucHrr,rocrb Arr,rHbr BoJrlrbr oT qacToTbr xole6alruft .

Ha6lrc4euue orpoxeHr,rr u flpeJror,ineHrur MexaH]rqecKr.rx BoJIH.
Ha6lrcgeuue urrrep<[epeHqr,ru r.r 4utfparqr.u,r MexaH]rqecKr{x BoJrH.
Arycrnuecxuft pesouauc.
Csoficrsa yJrbrpa3ByKa u ero [pHMeHeHue.
Ha6lrcgenue cB{3pI rpoMKocru 3ByKa u Bbrcorbr roHa c aururu'rygoft u.racrorofi nole6arufi.
I'IccreAosaH[e csoftcre 3JIeKTpoMarH]rrHbrx BonH: orpiDreHr.re, npeJroMJreHr{e, rroJrrprcaqur, guQpaxqr.rx,

nrnepQepeuqnr.
o6napyNeurae uHQpaxpacHoro n ynrrpa$noJreroBoro n:rryuenuft .

vueauqecxutt oxcnep unenm" naflopamopHbte paflomoq npaKmuKyJn.
I,lsyrenr,re napaMerpoB snyronofi BoJrHbr.

zsyrerrre paclpocrpaHeHur 3B)rKoBbx BoJrH B 3aMKrryroM rrpocrpaHcrBe.
Tuta4. Onmuxu
Ilpruonuuefiuoe pacnpocrpaHeHl,Ie cBera B o4uopo4uoft cpeAe. JIyr ceera. ToqeqHHft HcroqHr,rK cBera.
OrpaNeHIae cBera. 3axonrt orpiDKeHLrJI cBera. flocrpoeuue uoo6paareHuft s rurocKor,r 3epKaJre. Cr$epnvecxrae

3epKana.

flpelouleHl'Ie cBera. 3axosu npeJIoI{neHI{t cBera. A6comornufi uoxagarelb rrpeJroMnenus. OrHocu:re6nrrfi
noKa3areJlb npeJIoMJIeHHt. flocrosHcrso qacrorbr cBera r4 coorHorxeHue Nil4HBoJrH npn [epexoAe
MOHOXpOMaTT{qecKoro cBera qepe3 rpaHHrry pBAena AB)X Onrr,rtrecKax cpeA.

Xo4 rVqg; B npI,BMe. .{ncnepcur cBera. Cnoxnuft cocraB 6eloro csera. Ilner.
Ilolnoe BrryrpeHHee orpareHue. flpegemHufi yron [oJrHoro BuyrpeHHero orprDKeHr{r.
Cobuparoulr're u paccel4Baroqfie JI[H3rI. Tomar JrHH3a. @oxycuoe paccrorHge ]r o111nqecKafl, cwnroHKot JrktH3br.

3asucu[4ocB $oxycuoro paccrofl:ats,roHxoft cQepuuecxoft mrngrr or e€ reouerpkrr4vorHocr.rreJrbHoro rroKa3areJrt
rrpenoMJreHr4rr.
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Oopuyla roHxoft Jr[H3br. Vser[.reHue, AaBaeMoe rulrnofi.
Xo4 nyta, npolueAluero nI,IH3y rroA rrpor,r3BoJrbHbrM yruroM r e€ uasHofi omnrecrofi ocu. flocrpoenue

uso6paxeruafi toqrul n orpe3Ka npruoft r cobnparorqtlx u paccerlBarorrlrx Jrr.rH3ax r.r rx cucreMrx.
Omrqecrue nprn6opu. Paspeuraroula.s cnoco6Hocrr. |rtas KaK orrrr{rrecKiur c}rcreMa.
flpegelu nplrMeHr,rMocru reoMerpnqecrofi omrlKr{.
BorHosat orlruKa. I4nrep$epeHIII,It cBera. Koreperruue prcroqHr,rKra. Vcronns HadmogeHur MaKcr{MyMoB }r

MI,IHI4I\,DrMoB n ulrrep$epeuquoHnoft Kaprr.rHe or ABID( Korepelruslx trcroqHr,rKoB. Ilpnrr,repu KnaccruecKr.rx
unrepQepenquoHHbrx cxeM.

[nQpaxqnr cBera..{n$parquoHHar pen€rra. Vcrosue na6mogeHux rJraBHbx MaKcnNryMoB npr{ naAeHr.lr
MoHoxpoMarlrqecKoro cBera Ha guQpaKqr,ronnyro pert€rxy.

flolrpusaqur cBera.
TexHnqecxue ycrpoficrna I.I TexHoJlornrecKue npoqeccbr: oqKu, JDma, nepucKofl, Qoroannapar, Mr.r\pocKo[,

rIpoeKIII,IoHHuft annapar, npocBerJreHl,Ie onrr,rKr{, BoJroKoHHtur orrMKa, 4u$parqnoHnar peru€rra.
Ienoacmpaquu
3aroHu orpaJmeHr,rr cBera.
I,lccre4orauue npenoMneHr.rr cBera.
Ha6mogeuue noJrHofo BrryrpeHHero orporeHur. MoAenr cBeroBoAa.
HccreAosaulle xoAa cBeroBbrx rryqKoB qepe3 rurocKonapaJureJrbrryro nnacrnrry E npr,r3My.
I,IcclegonaH[e csoftcrs uso6paxeuuft s rr.rHgax.
Mo4eml MuKpocKona, TeJrecKorra.

Ha6nroAenue uHrepSepenrlutr cBera.
Ha6nrcAente rIBeroB roHKr.tx ru€nor.
Ha6aroAenne 4.r$parqnlr cBera.
Llsyrenr.re gurf paxquonuoft peru€Trlt.
Ha6nroAenue 4r.rSpanqr.roHHofo cnerffpa.
Ha6molenue Ar.rcnepcutr cBera.
HadnroAenpre [onrpr.Barlun cBera.
flpuueHenue noJrrpotuoB AJrr r,By{eHnr MexaHr.rqecK[x uanpaxennft .

Vqeau"ecxufi excnepuneam, nafiopomopHue padomo4 npanmu<yJtl.
I4srrlepeHne rroKunareJu [peJroMneHrrfl creKrra.
I4ccreAosaHl,Ie 3aBvcllMocrra $orycHoro paccrorHlrr or BerrlecrBa (na nprarr,repe )Kr,rAKr.rx nnns).
I4sueperuae $oryuroro paccrorHr,rr paccer{Baroqlrx Jrr.rH3.

florryueruae n:o6paxeHur B cr,rcreMe r,r3 rurocKoro 3epKilna u Jrr,rH3br.

IlorryveHne uso6paxenua B cr,rcreMe H3 AB)x nr{H3.
KoHcrpynpoBaHr{e rerecKonr,rqecKr.rx cncreM.
Ha6ruoAeurae 4ra$parqnu, mrepSepeHqr,rr4 u non{prcaquu cBera.
vsyrcnue [oJrrplrgarlun cBera, orpax€nuoro or noBepxHocrn ArlereKTpuKa.
Zsyreur.re unrep$epeHrlr.ru na3epHoro r,tsJr5 reHr.rr Ha AByx rrleJltrx.
Ha6lrogeun e Ar4cnepcvrr4.
Ha6molenue Lr HccJreAoBaHr,re 4u$parcqr.roHHoro crreKTpa.
I4suepeuue AIrdHbr cserosoft BoJrr{6r.

florryuerule cneKTpa LBJryrIeHur cBeroAnoAa rrpu noMorrlra grat[paxqnonsofi peu€rru.
Paslefl 6. Ocnonu c[eqrraJrbHoft reopnn ornocrrreJrbHocrn.
fpannqu [pI'IMeHI,IMocrIt Knaccrtecnofi MexaHlrKrr. flocrylaru cnequanbHofi reopuu orHocr.rreJrbHocrr.r.
flpocrpauctueHHo-BpeMeuHofi nrrrepaar. flpeo6pa3oBaHr.rr JlopeHqa. Vcrosue npnr.rgHocrrr. OrnocurelbHocrb

oAHoBpeMeHHocrn. 3auegleru.re BpeMeHr,r pr coKparrleHr4e AJn4Hbr.
Sneprur u r,rM[ynbc pensrlrBucrcxofi qacrurpr.
Cssgr Maccbl c oHeprueft u I,IM[yJrbcoM peJrflTr.rBr{crcrofi qacrnqbr. gneprur [oKor.
TexHnqecrue ycrpoficroa It rexHoJloruqecKne [poqeccbr: cnyrHr.rKoBbre npu€ruuzxn, ycKopnrerr,r 3appKeHHbrx

qacTr,rq.

Yqenrr.recKufi ercnepuuern, la6oparopune pa6oru, npaKTrrKJaM.
Oupe4eleuue uMrryJlbca I,I gneprnu peJltrr,rBr,rcrcK[x rracrr,rrl (no Sororpa$luu rpercoB 3apffKeHHbx qacrnrl B

MarHr4rHoM loae).
Pasler 7. Knauronan Qn:una.
Teua 1. KopnycrgnnpHo-BonHooofi dyanusn.
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PasHosecHoe rerrJroBoe rrcJryqeHr,re (r.rsnyveHrae aOcomorso u€puoro rena). 3aros cMelqeHllt BuHa. funorega

flnasxa o KBalrrax.

@oronu. SHeprur u I{MrryJIbc Qorona.
Ooroetf$erc. Onrrru A. f. Cronerosa. 3aKoHtr rforoeQQerra. VpanHeHue Sftnurreftna pr tforosQQercra.

<Kpaurar rpaHnIID tf orosQQenra.

.{anneHue cnera (r lracrHocrr{, AaBneHr,re cBera Ha a6coruorHo nonlolqarcuqfio n a6coruorno orparaloqyo
noBepxHocu). Onuru fI. H. Jle6eaesa.

Boilrostre csoftcrsa qacrnr.I. Bolurr 4e Fpofina. ,{nuHa BoJrHbr,qe Epoiult u pa3Mepbl oOlacru JroKtlJIIEaIII4I4

lsr,DKyrqeftcr qacrriqbr. KoprrycrynxpHo-BoJrHoBoft,4ya-rustu. ,{uQparqur gJIeKTpoHoB Ha KplrcrilJurax.

CnequQura nruepeuufi B MrKpoMr.rpe. CoornoureHr.r.f, HeonpeAer€nnocreft fefiseuOepra.

Texnuqecrne ycrpoftcrna r4 TexHoJroruqecKue npoqeccbr: cfleKrpoMerp, Sotooleuern, Soro4aruux, tynnelrnuft
MlrKpocKo[, coJIHeqHilI 6araper, cBeroAI,IoA.

,{w,toucmpaquu
@oroetf$err Ha ycraHoBKe c IIIIHKoBoft ruacrunoft.
l{ccreAonaHl,re 3aKoHoB BHeIIrHero ilorostf $erra.
I,lccreAosaHne 3aBrlcr,rMocrrr co[porr,rBJreHr,r.rr noJrynpoBoAHLIKoB or ocseq€HHocrl,I.

CseroAI,IoA.

Conneqna.s 6araper..

Vqeauuecxurt excnepwteam, naflopamopHue pa6omu, npaKmwgJn,

Hccre,qonaHrne $oropesrrcropa.
I4suepenue nocrosHHoft flnarma Ha ocHoBe LIccJIeAoBaHnr if oroe<f Qerra.
I4ccle4orau[e 3aBr4cr{Mocru cr4Jrbr roKa rrepe3 cBeroAI,IoA or HarIpDKeHLrt.

Tetwa 2. (Dusuxa amorta,
Onrnu no nccJreAoBaHrro crpoeHnr aroMa. fbranerapuax MoAenb aroMa Peseptpop.ua.

flocrylarn Eopa. llsrryuenr4e v norJrouleHrre Sorouon npr nepexoAe aroMa c oAHoro ypoBHt gHeprun na gpyroft.

BuArr crreKrpoB. Cnerrp yporneft gHepruu aroMa BoAopoAa.

Cnornaruroe Lr BbIHyxAeHHoe IBJTJ IeHI,Ie cBera. Jlasep.

Texnuqecrue ycrpoficrna n rexHoJrornqecKr,re npoqeccbr: cleKrpanbHrrfi ananug (cnerrpocxon), lalep'
xsaHTosHft KoMnblorep.

,\emoncmpaquu
MoAenr onbrra Pesepfopaa.
HabmoAenue wtreft qarblx c[eKTpoB.

Vcrpoficrno n Aeficrsue cq€rqma IroHI{3I,IpyIoqax qacrI,III.

OnpeAenerue AJTLIHII BoJIHrI JlirepHoro I,BJryrreHI4t.

Vqeauqecxufi oxcnep utt'teum, na6opamopuue pa6omo4 npaKmaKyi*.

Ha6moAeHrae nanefi qaroro cneKTpa.

I,lccreAosaHr,re cneKTpa pa3pexeHHoro aroMapHoro BoAopoAa H lBMepeHI,Ie rocrotHnoft Prg6epra.

Tana 3. tDusuxa amomnozo ndpa u oneneHmapHbtx qacmut+

Hyrnonnar MoAeJrb .n,4pa fefisen6epra-llnanenxo. 3aprA a,qpa. MaccoBoe qrcro r4pa. I'lsotouu.
PaAlloaxr[sHocrb. Anr$a-pacna4. Snercrponnsrfi u rro3l{rpoHHblfi 6era-pacuag. fauua-rcJrfreHl,Ie.

3aros paAr,roaKTrdBHoro pacnaAa. Pa4raoarrr,rBHbre u3oronbr B npl,IpoAe. Csoftcrsa I4oHl43llpyloqero IrcJryrleHruI.

BilrsHr,re paAr,roaKT[BHocrr{ Ha xrrBbre opraHr,r3Mbr. Ecrecrgennrrfi $ou I,BJrfreHI,IJI. .{osuuerpur.
3uepru-r cBr3l,r ITyKJIoHoB B tApe. -f,gepnue cI,IJIrI. ,{e$ert Maccbl tApa.
,f,4epnne peaKrlr.ru. .{eleuue H cr.rrrre3 a.qep. tAepHbre peaKropbl. flpo6nerun y[paBJlteMoro repMot.4epHoro

currre3a. 9xoloruqecKue acneKTbl pa3Bvrrufl r,4epnofi 3HeprerI,IKI,I.

MeroArt perucrparyIil pr vccne4oBaHltt SneMelrrapHbx qacrI,III.

OyugauerrraJrbrrbre sgauMoAeficrnur. Eapuor{br, Me3oI{bI I,I JIemoHbI. flpe4crauesue o CrauAaprnoft MoAeJrI'I.

Knapx-urcoHHiul MoAeJIb aApoHoB.

Ouguxa 3a rrpeAeJraMra CrangaprHofi uoAerr,r. T€usar Marepl{t u r€unar gHeprItJL

EAuHcrso $nrnuecnoft KaprLIHbI Mlrpa.

TexHnqecxue ycrpoftcrna n rexHoJrorrrecKr{e npoqeccbl: Ao3uMerp, KaMepa BlurrcoHa, x4epHuft peaKTop'

repMorAepHuft pearrop, aroMHarl 6orrr6q MarHurHo-pe3oHaHcHzu rorraorpaSur.

Vqeauqecxurt oxcnepwlteum, na6opamopHbrc pa6omu, npaKmuKyrt

I,IccreAosaHr,re rpeKoB qacrl,ul (no ro'roartu Qororpa$r.rrrra).
I4ccreAosaHr,re paAuoaKrllBHoro Qoua c HcrIoJIb3oBaHueM Ao3ltMerpa.
Hsyrenne [orJIoIrIeHI{t 6era-qacruu aJIroMI,IHIreM.
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Pa3Aer 8. Sreuenrbl acrponoMlrrr n acrpoSnrnxn.
Sranrr pa3Br.rrrl.fl acrpouoMr,ru. flpuxnalHoe r,r Mr,rpoBo$peHrlecKoe 3HaqeHI,Ie acrpoHoMl,Iu. flpulleHuuocrr

3aKoHoB Sr,rcuxu Ars o6rrcseHllt npupoAbl KocMlrqecrnx o6terros.
Mero.qn acrpoHoMllqecKnx r,rccJleAoBanuft. CorpervreHHbre onrr,rqecKne reJIecKorIbI, paA[oreJlecKoubt,

nHearuocSepHarl acrpoHoMlrt.
BHA ss€sAHoro He6a. Cosnes,4ux, f,pKrre 3n€s4u, rrJraHerbl, I{x BItAHMoe ABI,DKeHI,Ie.

CoffreqHat cplcreMa.

Corsue. Comreqna.fl arcfl{BHocrb. I4croqHln gHeprI4I,I Comtqa u gs€gA.

3r€lgu, I{x ocHoBHbre xaparcTepr,rcTlrKr,r. .{r.rarparr,rrvra (cneKTpaJrbnuft xracc - cBeTI,IMocrr>. 3n€a.qu rnasHoft

rrocJreAoBareJlbHocrr,r. 3asllcurtdoctr (Macca - cBerrrMocrb> AJr.rr se0gA rrarHofi noclegoBareJlbHocrla. Bnyrpeuuee

crpoeHr,re gs€sA. CoapeueuHbre rrpeAcraBJreHr{r o npoucxoxAenr4r4rrgBoJrloqu[ Connqa lr gs€sA. Stanu xId3HH gn€gA.

MleqHuft flyrr - narua fanarcrraxa. floloxeHlre rr ABruKerue Corsqa e fanarolrKe. Tunu raJIaKTI,IK.

Paglroralaxrr,rKr,r r,r KBanapu. 9€purre AbIpbI B flApax raJIaKTI,IK.

Bcelennar. Pacunpenue Bcenennofi. 3arou Xa66ira. Pag6erar*re raJraKTItK. Teopu.e Bonruroro BpbIBa.

Peil.rxrosoe r,BJryrIeHIae.

Macura6Has crpyKTypa Bceressoft . Metararaxrura.
Heperu€urure upo6reun acrpoHoMr,rn.

Vqea urtecxue uaflnndeuun,
Ha6nroAeuus sr€s4Horo ne6a uesoopyx€nrnu ririt3oM c uc[oJrb3oBaH]IeM KoMnblorepHbx flpltroxeuutrt gstx

oflpeAeneHr,r.f, uoJro)KeHr{r He6ecnux o6lenros Ha KoHKperHyro Aary: ocHoBHbIe co3Be3Aur Cenepuoro rIoJryIIIapHt I4

flprr.re sr€lgu.
Ha6moAeHuq B reJrecKon Jlyuuo ruraHer, TyrvraHHocreft ra gs€gAHHx crounesnfi.
Ous[qecKufi npanrnnyu.
Cnoco6u rnMepeHr,rr Qusnvecrnx BeJrr{qr,rH c ncnoJrb3oBaH[eM aHiIJIoroBbIx Ia qn<pponrx IBMepI,ITenbHbx

npu6opon r,r KoM[brorepnbx Aafir,rKoBbrx crlcreM. A6comornse H ornocr{TeJrbrrbre fiorperlrHocr]I usuepewtfi

$usnuecxlrx BeJrusr,rH. Ouenxa fpaHr,ru norpeuuocrefi .

flpone.4enue KocBeHHbx rrcuepenufi, HccJreAoBaHr,rfi gasucurdocrefi QusuuecKlD( BeJIIqI,IH, npoBepKa

npeAJrolrenHbrx rnnore3 (nu6op us pa6or, om,rcaHHbx B TeMarr.rqecxrl( pa3AeJrax <<Yqennqecnxfi sxcnepmaerrr,
nadoparopHrte pa6oru, npaxrnxyrru).

O6o6qarcuee troBTopeHrre.

O6o6rqenue u clrcreMarrnaqnr coAepxaHnr pa3AenoB Kypca <Mexanrara>, <<Morerynrpnar Qururca u
TepMoAr,rHaMura>, <<9rerrpoAr4HaMr4KD>, <<Kore6anur r,r BoJrHbD>, <<Ocuonrr cneq[aJrbHofi reopuu orHocr{TeJrbHocrtD),

<KsaHToBar Susrara>, <<Sremenru acrpoHoMr,r[ u acrpoQusttxtu.
Ponl Snsmu u acrpoHoMr,rr,r B sKoHoMr{qecroft, rexxonoruuecrofio coquamnofi u gnmecrofi cSepax

AeflreJrbnocrr,r qeJroBeKa, poJrb r{ Mecro Qusunu u acrpoHoMr,rrr B coBpeMeHsoft nayrrrofi KaprHHe MHpa, 3Hatlenue

onr{careJrbHofi, cncreuarl,rsupyroqeft, o6bf,cur.neruuoft r.r lporHocrwecnofi Qymryrfi Qusuuecxofi Teopilll, poJlb

Susrvecroft reopur n tfoprranponaHlra npeAcrasreHni o Qusuuecrofi xaprnne MI,Ipa, Mecro SuoN.recrcoft KaprI,IHbI Mltpa

s obuler,r prAy coBpeMeHrrbx ecrecrBeHHo-HafrHbx npeAcraBnerulfi o [pupoAe.
Mexnpe4uerHbre cBr3rr.
ZsyreHue Kypca $usnxu yrrry6r€HHoro ypoBHr r l1 xracce ocyulecrBJrterct c fleroM coAep)KarenbHbx

MenupeAMernrx csssefi c KypcaMr,r MareMarr{Kr{, 6uoJrorufi, xvtuvl\ reorpa$un H TexHoJIoruI[.

Me*tnpednemHue noHnmunrcrt3awnbre c u3yueHue*r uemodoe Hayuuozo nogHaHun: tBJIeHLIe, nayrrrufi Qarr,
rnrrore3a, $usuuecnar BeJrurrr,rHa,3aKoH, Teopur, na6ruoAenue, gKc[epnMerrr, MoAeJII,IpoBaHI,Ie, MoAeJrb, I,BMepeHIre,

norperrrHocrr.r nsuepennft, r.BMepr,rrenbrmre npu6opu, quSponaa ra6oparopur.
Mamenamur(o.'peureHlre cr{creMbr yparneruafi. Tpraronouerp[qecKze tfyHrq.u{: cr.rHyc, Kocuuyc, raHreHc,

KoraHfeHc, ocHoBHoe rplrroHoMerpr.rqecKoe rox,qecrBo. Berroprr l,t nx npoeKrlrru Ha ocu KoopAranar, cnoxeHr,re

BeKTopoB. flpor.rsnogHbre gJreMeHraprrbrx $yHrrlnf. flpr,rsHarur noAo6uq rpeyroJrbHlrKoB, onpeAeJreHr,re rrJrorrlaAr,r

rrJrocKr.rx Quryp u o6r€ua rer.
Euonozua: greKTpfiqecKr,re sBreHr,rr s xsrsofi rrpr4poAe, rore6aremubre ABn]KeHus e xunofi nplrpoAe,

3KoJroruqecKr,re pficKr,r npu npor{3BoAcrBe gneKTposHeprrur, gJreKTpoMarHrrHoe 3afpfiHeHr,re oKpyxarcuefi cpe4u,
ynbTpasByKoBlur Ar4arHocTuKa B Me,quqlrHe, orTrr{qecKHe rBJreHrlrr g xnsoft npupoAe.

Xwtun: crpoeHr,re aroMoB n MoJreKyJr, Kpr,rcrarurr.rqecKarr crpyKTypa rn€pgrx reJr, MexaHr{3Mbr o6pa3oBaHva

Kpncrannuqecroft peu€rru, cneKTpanbHufi aHalug.
feozpaQua: MarHHTHbre noJrroca 3euru, 3alre)Kr.r MarHlrrHbx pyg, Sotocr€ura geunofi nonepxHocru,

ceftcrraorpaQ.
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Texuonozun: npr{MeHeHr,re nocrorHHbrx MarHr{roB, gJreKTpoMirrHr{ToB, greKTpoABl,Iratenr.f,xo6n, reHeparop

nepeMeHHofo ToKa, r4HAyKrIr.roHHa,r ueqb, Jrr{Hrrr{ gJreKrponepeAarr, SreKTpoABI,IraTeJIb, paAap, pa4uonpn€unux,

TeJreBn3op, alrreHH4 TeneQoH, CBrl-neur, yJrbrpa3ByxoBarr Ar{arHocrr.rKa B TexH[Ke, npoeKrlr.roHHbritannapar,

BoroKoHHas o[Trrxa, coJrHeqHar 6arapex, crD/THr4KoBbIe upu€rrrnnxv, tAepHaS gHepreruKa u gKororuqecxne acnexru e€

pa3BkrTr4t.

IINAHI4PYEMbIE PE3YJIbTATbI OCBOEHI4JI TIPO|PAMMbI NO O?I3HKE HA YPOBI{E CPEro{EfO
oEr r{Ff o oBPA3oBAHI4.rrnruHOCTHbrE PE3yJrbTATbI

JII{TIIIO CTIIbItr PE3YJIbTATbI

Jlnqnocrnrre peyJrbrarbr ocBoeHlrr yre6noro npeAMera <<Ongura> AoJDKHIT orpa:rarb roroBHocrb r,r

cnocodsocrr o61^raroqnxcr pyKoBo,qcrBoBarbc.f, c$opuuporanHoft nnyrpenueft noguqneft JluqHocrrl, cucreuoft
IIeHHocrHbrx opuernaquft, no3nruBHbx BrryrpeHHr.rx y6eN4ennft, coorBgrcrByroq[x'rpaAarrnoHrclM IIeHHocr.nM

poccr,rficxoro oduecrsa, pacurfipeHr4e )Kr,BHeHHoro onbrra rr orrbrra Ae.f,TerbHocrr,r B npoqecce peaJrrcaqllu ocHoBHbIx

HanpaBJreHr,rft socnl,tTarersnoft qerrelbHocrlr, B ToM qracre B qacrrr:

rparMaHcKoro BocrrtrTaHrrfl :
. c0oprrrupoBaHHocrb rp:t;I(AaHcKoft nosuqrau o6)"rarorqerocr KaK aKTr,rBHoro u orBercrBeHHoro qJIeHa

poccnficnoro oOtqecrsa;
. npuHrrr4e rpaAlrqnouurx o6qeqeroBetrecKnx ryManr,rcrr4qecK[x H AeMoKparuqecKl{x qesuocreft;
. roroBHocrb Becrl,r coBMecrrryrc AerreJrbHocrb B nHTepecax rp:D(AaHcKoro o6rqecrsa, ) racrBoBarb B

caMoynpaBneHnr{ B o6pasoaarelruofi opraHr,Barluu;
. yMeHne esanuogeftcrBoBarb c coqlrilJrbHbrMu r,rHcrr.ryraMr,r B coorBgrcrBl{I,I c rx <[ynxquflMvu

Hil3HAqEHI,IEM;

. roroBHocTb K ryMaHlrrapuofi u rolorr€pcrofi 4errerbHocrlr.
narp[oTl|rtecKoro Bocrl[TaHl|fl :

. cQopMr,rpoBaHHocrb poccrdcxoft rpaxAaHcKoft ragerrnunocrr,r, narpr.rorlrMa;

. rleHHocrHoe orHorneHr,re K rocyAapcrBeHHbrM cHMBoJraM, AocrlDKeHHru poccnficrrx yt€Hux s o6racru

Qularr,r u rexHr,rKe.

AyxoBHo-HpaBcTBeHHOrO BOCIIITaHI|q:
. c0opuupoBaHHocrb HpaBcrBeHnoro co3HaHI,It, 3Tr{lrecKoro rroBeAeHnt;
o cnocobnocrb orleHlrBarb crryaqruo u [pr4Hr,rMarb oco3HaHHbre peureHI,IJI, opuerm,Ipy[cb Ha MopanbHo-

HpaBcrBeHHbre HopMbI I,I IIeHHocrn, B ToM rrficre B AerreJrrHocru yt€uoro;
. oco3HaHr,re Jrr{rrHoro BKrraAa B nocrpoeHue ycrofi.ruroro Oyrytqero.

3cTernqecKofo Bocn[TaHIrfl :
. 3cTeTr{rrecKoe orHorueHr,re K MHPY, BKJrroqiu ScreTnKy Ha)ArHoro TBopqecrBa, flpficyqero Quruuecxoft

HayKe.

TpyAoBoro Bocn[TaHrrf :

. r,rlrrepec K piBrr,rrrHbrrvr c<fepartr npotfeccuoua$soft,qerreJrbHocrr{, B roM qItcJIe cB.s3aHHbIM c snsuKoft u
rexuurofi, yMeHne coBeprrrarb ocognannsrfi nu6op 6y.qyqefi npoQeccnu u peilJrlr3oBblgarr co6crseHrrble
XISHCHHbIE IUIAHbI;

. roroBHocrb r,r cfloco6nocrr x o6pasoraHprro u caMoo6pasonanrro B o6JIac[I tfnsuru Ha rrpornreril{u sceft

XI,I3HI,I.

3KOJrOf I|qeCKOrO BOCItnraHUfl :

. c0opnaupoBaHHocrb gKoJrorlr.tecxoft xyrlrypbr, ocosHaHlre uo6amuoro xapaKTepa gKororuqecKnx

npo6nerra;
. nraHnpoBaHrle H ocyqecrBJreHue Aeficrsuft B oKpy)Klroqeft cpege Ha ocHoBe 3HaHI,IJI rlerefi ycroft.tunoro

pa3Brrur qeroBeqecTBa;

o pacufipeHr,re onbrra Ae.rrrerbHocrll gKororrlrrecrofi HanpawlenHocrlr Ha ocHoBe r,rMeloqr{xcr gHannfi no

Qrasuxe.
qerrHocTrr HayqHofo no3HaHrrfl :

o c0opuupoBaHHocrb Mr4poBo$peHru, coorBercrByroqero coBpeMeHHoMy ypoBHro pelBr{rlrr Snsruecnofi
HayKlr;

. oco3HaHne rleHHocru Hayruoft AerreJrbHocrr,r, roroBHocrb B npoqecce r,B)AeHr,It $usr,Ircu ocyulecrBJltrb
npoeKrHyro H r,rccneAoBaTeJrbcKyro AerreJrbHocTb r,rHAr,rBr,r4/anbHo I{ B rpyflne.

METATIPE,IMETIIbIE PE3YJIbTATbI
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nognanarelbnbre yHrrBepcaJrbH bre yve6nrre qeft crnnR
EasonHe Jror[qecrrre,qef crBrrfl :

o caMocrotreJlbHo tpopuyrupoBarb r.r aKTyaJrlrrdponarr npo6leMy, paccMarpr{Barb e€ rcecroponne;
. onpeAentrb IIeJII,I AetTeJrbHocTr,r, 3aAaBaTb napaMeTpbr r4 Kpr4TepuI,I I,IX AocTrEI(eHnr;
. BbItBJIflrb 3aKoHoMepHocrI,I pr nporr,rBopequr B paccMarpr,rBaeMbrx Quenvecrlrx f,BJreHlrJrx;
o paspa6aruBarb ruIaH peIIIeHlIt npo6leuu c yr€rou aHaJrLBa r,rMeroulr.Txcr Itlarepualrutx l,r

HeMarepr.ranbHbrx pecypcoB;
o BHOCI{Tb KOppeKTItBbI B AetTeJrbHOCTb, Or.IeHr,rBaTb cooTBeTcTBr,re p$yJrbTaToB rIeJrrM, oIIeHr,rBaTb pr{cKr,r

nocJreAcrBr,rfi gexrelruocrN;
. KoopAI,IHI,IpoBarb I{ BbltloJlturrb pa6ory B ycnoBn;rx peaJrbHoro, Br,rpryaJrbHoro u xou6nnnpoBaHHoro

nsanuo4eftcmna;
. ptrtBnBarb Kpearr.rBHoe MbrrtrJreHlre npl,r perrreHrllr )rursHeHHrx npo6leu.

Easonrre [ccJreAoBareJrbcKrre geft crnnn :

. BJIaAerb uayrnoi TepMLIHoJIorueft, ruroueBbrMr,I lloH.rrr4rrMr,r I,I MeroAau[ $usnvecxoft naynu;

. BJIaAerb HaBbIKaMu yre6no-uccreAoBarenEcKofi u upoerrHoft Ae.srelrnocrH B o6lacru Qusrmu,
cnoco6nocrblo H roroBHocrblo K caMocrorreJrbHoMy [oucKy MeroAoB peureHur sagav SusnuecKoro
coAep)KaHr,rrr, npxMeHeHr,[o pa3rr,rqHbx MeToAoB uo3HaHr,rr;

. BJraAerb BI,IAaMU AesreJlbHocrlr no noJryqeHr,rro HoBoro 3HaHnr, ero rurrepnperarryru, npeo6pa:onaHr,ilo lr
npI'IMeHeHLIIo B pa3nur{Hbrx yre6nrx curyarlr{Jrx, B ToM rurcJre npfi cGAaHun yue6nux ilpoeKToB B

o6racryr Susnxu;
. BbItBJItTb np[qHHHO-CneACTBeHHbIe CBr3r,r u aKTyaJrH3r4poBaTb 3aAaqy, BbrABr,rraTb rr.{nore3y e€ peruennr,

HaxoAt4Tb apryMeHrbl Ant AoKa3areJrbcrBa cBor.Tx yrBepxAeHnit,ga4asarb [apaMerpbr r,r Kpnrepuu
perrreHr,rr;

. aHaru3upoBaTb noJDAIeHHbIe B XOAe peIIIeHr4rI 3aAarr[ pe3ynbTaTEr, Kpr4TnqecKr,r orIeHI,IBarb I{x
AOCTOBepHOCTb, rrpOrHO3LIpOBaTb I{3MeHeHLre B HOBbTX yCJrOBr{fi;

o craBlrrb I'r $oprvrynnposarr co6crBeHHble 3aAaqpr n o6pasoeatellnofi AerreJrbHocrn, B ToM rII4cJre npll
l$) reHr{r, Snsnrcu;

o AaBarb ouer{Ky HoBhrM cnryarlnrM, orleHr{Barb npuo6per€nnufi ormr;
. yMerb flepeHocnTb 3HaHI{JI no Qusure B npaKrr,rqecrylo o6nacrb )Ku3HeAerreJrbHocrr,r;
o yMerb r,rHTerpupoBarb 3HaHr.rr r.ts pa3ubrx rrpeAMerHbrx o6nacrefi;
. BbIABI{raTb HOBbIe LIAeIt, npeAJraraTb opr.Trr,rHaJlbHble noAXoAbI r,r perneHr,It;
. craBl{'rb lpo6lervrlt 143a4aqn, AonycKaroque iurbrepHarr,rBHbre pelxeHr,rr.

Padora c nnQop*raqneft:
. BJIaAerb HaBrIKaMI,I rroJrfleHur un$opuaquu Qnsruecroro coAepxaukrtr43 HcrorrHr,rKoB pa3Hbrx rnnoB,

caMocrotreJlbHo ocyqecrBJltrb nor{cK, aHaJr[3, cr,rcreMar[3allurc u urrepnperarurc unQopuaqnn
pa3nuqHbrx Br,rAoB u $opna npeAcraBJreHur;

o orleHr{Barb AocroBepHocrr unt}opMarlur,r;

' llcnoJlb3oBarb cpeAcrna I,InSopuaquoHHbIX H KoMl.ryHr,rKarlproHHbx rexnolorr,rft B perrreHnr{ KorHlrrgBHbr4
KoMMyHlIKaruBHbrx H opraHu3alluoHHbx 3aAaq c co6rnogeHuelr rpe6onauuft epronoMr{Ku, TexHnKr,r
6esouacHocrl{, rI4rLIeHbI, pecypcoc6epex(eHnJr, npaBoBbx Lr gTr.rqecKr.rx HopM, noprra uHQopuaqnouuoft
6esonacHocrn;

' co3AaBarb reKcrbl Qnsuvecnoro co.qepxaHlxr B pa3nruHbrx t[oprvrarax c yr€rou Hff]HaqeHm unQoprr,rarg,ru
u qelerofi ayArropuu, nuOupar onrllMaurbnyro $opr'ry rpeAcraBJreHvtvrBr4syurv3arp4tt.

KouuynlrnarrrBHbre yHrrBepcaJruurre y.re6nsre Aefi crnun !

' ocyqecrBJl{Tb oOtqeru,re Ha ypoKax Qusnxu H Bo BHe)ryovuofi 4erreJrbHocrr,r;. pacno3HaBarb npeAnocbulKra ron$ruxrnbrx cr,rryaqufi r.r cMsrqatr rousnrrru;
o pasrepuyro u JlorlrqHo IEJIararb cBoro ToqKy 3peHnr c ucrroJlb3oBaHr,reM t3brKoBbx cpeAcrB;
. noHI,IMarb I,I ncnoJlb3oBarb nper,rMyrrlecrBa rcouaHgnofi u r,rHlr{Bn4/alruoft pa6orbr;
o srt6Eparr reMaruKy H MeroAbI coBMecrHbrx.qeficrelui c yr€rona o6ulnx r4rrepecoB u so3rr,roxHocrefi

Kil)I(AOrO qJIeHa KOruIer$I,IBa;

' npHHI'IMarb IIeJII,I cosl\4ectHofi,{etrenbHocrr,r, opraHu3oBbrBarb ri KoopAr,rHupoBarb geficrnnr no e€
AO0TIDK€HLIIO: cocraBJrtrb rulaH.4eficrnuft, pacnpeAeJrflTb ponn c yr€rou unenuft ) racrHtrKoB, o6cyx4ars
pe3yn6TaTbr cosrvrecilrofi pa6oru;

. oIIeHI{Barb KaqecrBo cBoefo BKJIaAa Lr KaxAoro fracrHr,rKa KoMaH,qhr s o6qnft p$yJrBTar no
parpa6oranHbrM Kpr.rrep[rM;
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. npeAJlaraTb HoBbre npoeKTbl, olleHr,rBarb v/Lev c no3llquu HoBrr3Hbr, opuruHanbHocTu, npaKTlnqecKoft

3HAIIIMOCTLI;

. ocyuecrBJrrrb no3rrrr,rBHoe crparerr{qecKoe noBeAeHne B pa3rnqHbrx crryaql4flx, flpof,BJltrb rBopqecrBo H

Boo6poKeHne, 6utr I,IHItquarIiBHbIM.

Perylrrruurbre ynrrBepcaJrbHble yuednue Aefr crnlrs
Cauoopran[3alltrc:

o caMocrorreJrbHo ocyrqecrBnf,Tb [o3HaBareJrb]ryro AerreJrbHocrb s o6racru Qusuxr,r u acrpoHoMrrfi,

BburBJrrrb npo6reurr, craBr,rrr u $opuynraposarr co6crBeHHble 3aAaqI,I;

. caMocrorreJlbHo cocraBJrrrb ruraH peltreHur pacv€rnrx n KaqecrBeHHbrx 3aAall, ruraH BbIloJIHeHr4t

npaxrnrrecKofi pa6orrr c yr€rou r{Meroqro<c{ pecypcoB, co6crseuHrx Bo3MoxHocreft a npegnourennfi;
o AaBaTb oqem(y HoBbrM cr.rryaqHrM;
o pacrufiplrrb paMKr4 yre6Horo npeAMera Ha ocHoBe Jrr{rrHbrx npe4novreHIaft;
. Aerarb ocognansufi rrr6op, apryr,reHTupoBarb ero,6parr na ce6r orsercrBeHHocrb 3a pe[reHue;
. oIIeHI,IBarb npuo6pet6nHufi onur;
o cnoco6crBoBarb Qoprr,ruporaHr,fio n nporBneHr,ilo gpyAr4qr{u g o6racrfi Qusuru, nocro.f,HHo noBbIIIIarb

croft o6pasoearemHsrft r KynbrypHufi yponenr.
CauoronrpoJrb, SMorl[ona;rrnrrft rrHTeJrJreKT:

. AaBaTb orIeHKy HoBbrM crrryaqwrM, BHocI{Tb KoppeKTnBbr B AeflTeJIbHOCTb, OIIeHLTBaTb COOTBeTCTBHe

p$yJrbTaroB IIentM;
. BJra,qerb HaBbrKaMr.r no3HaBareJtuoft peSneKclrr{ KaK oco3HaHr,It coBepuraeMrx Aeftcmlrft I,I MbIcJIrreJIbrrbIX

npoqeccoB, llx p$yJlbraror u ocHorauufi;
. ficnoJrb3onarr npu€rrau peQrercur,r AJrr orIeHKLr cwrya\utl.' nubopa BepHoro pelueHltt;
. yMeTb orIeHHBaTb pr,rcKr,r u cBoeBpeMeHHo nplrHlrMaTb peIIIeHItt no nx cHLDKeHI.[o;

. NPIHI,IMATb MOTI,IBbI I,I APTYMCTITbI APYTIIX NPU AH{UIH3E P$YJI6TATOB AEflTCJIbHOCTI4;

. npr,rHr,rMarr ce6r, noHLrMarI cBoI,I HeAocrarKll lr AocrollHcrBa;

. NPI4HI,IMATb MOTUBbI I,I APTMETITbI APYTIIX NPI{ AHANI,I3E PE3YJIbTATOB AEflTEJIbHOCTI';

. npltHaBarr cso€ npaBo I4 [paBo Apyr]x na oruz6xu.
B npoqecce AocrrDreHr,rr Jrr{rrHocrHbrx p*yJrbraroB ocBoeHrls nporpaMMbl no Snonre AJII ypoBIUI cpeAHero o6ulero

o6pasonaHur y o6yrarorqncr coBepueHcrByercr gMorlrroHuulbnufi unrelneKT, npeAnolaratouufi
ctpopurponaHHocrb:

. caMoco3nanvrt, BKrloqilouero cnocobnocrb noHr,IMatr cso€ gMoIILroH:lJIbHoe cocrotHlre, BI,IAerb

HanpaBJreHwr piBBlrrur co6crseHHoft srvroqnoHanrHoft cSeprr, 6utr yBepeHHbIM s ce6e;

. caMoperynvpoBa]Flus, BKJlroqanqefo caMoKoHlpoJrb, )rMeHHe [pI4HI,IMaTb OTBeTCTBeHHOCTb ga CSO€

[oBeAeHr,re, cnoco6Hocrb aAamlrpoBarbcr K gMorllroHiurbHbrM Il3MeHeHI{tM LI lpotBlrtrb ru6rocrr, 6url
orKpbrrbrM HoBoMy;

. BHyrpeHneft Mornsaq[Lr, BKrrroqaroqeil crpeMJreHr,re K AocrtDKeHI,[o IIeJTI,I Ia ycnexy, orIrHMIt3M,

I,IHI,Iqr{arr,rBHocrb, yMeH}Ie Aeftcrsosarb, I{cxoAr n3 cBolfx nosuoxuocrefi;
. 3Mnarr4r,r, BKJrroqaloulefi cnoco6nocrb noHnMarb 3MoI[,roHaJIbHoe cocrotHne Apyrrx, )rqfi:rblBarb ero flpll

ocyuecrBJrennu o6qeuur, cnoco6nocrb K corryBcrBr4ro n conepe)K[BaHrrlo;
o coquaJrbHbx HaBbrKoB, BK;Iloqaroqrx cnoco6Hocrb Bbrcrpal,IBarb oTHoIIIeHITJI c ApyrI,IMIt JIIoAIMI,I,

3a6orurrcr, npotBJulrb l,Ilrrepec u pmpelllarr ronQmlrru.

TIPEIN4ETI{bIE PE3YJIbTATbI

K xonrry o6ylenr.rx s 10 Knacce npeAMerHbre peynbrarn na yrrry6l€nnou ypoBHe AoJDKHbI orpilKarb
crf oprr,rupoaaHHocrb y o6ytaourxca yuennfi :

. rroHrlMarb ponr Qusr,rnr4 B 3KoHoMr.rqecroft, TexHoJrofnqecrcoft, gKoJroruqecroft, coqualuroft lr sflIqecKoft

c$epax Ae{TeJrbHocrH lreJroBeKa, poJrb r,r Mecro Sr,rsunn B coBpeMeHHoft HaytHofi raprune MI,Ipa, 3HaqeHI,Ie

onucareJrbHoft, cucreuarnsr,rpyrouefi, odrrcnnreruuoft n nporHocrruecroft Symqufi Susuuecroft
Teopuu - MexaHlrKr.r, MoJreKyJrrpuoft $nsuxn u repMoAr.rHaMHKH, ponr Qusr.r.recxofi TeopLrH B

$opunponaHl,Iu npeAcrasreHllft o Qusnuecrofi rapruue Mvpa;
. pirr[qarb ycnoBr,rJr rrpnMeHr,rMocrr,r MoAenefi rfr,rsn recxr{x reJr r,r fipoqeccon (xueHufi): I{Hepq[:IJrbHarI

clrcreMa orcu€la, a6conrorno re€pgoe reJro, MarepvaJrbHa.fl ToqKa, paBHoycKopeHHoe ABI,D(eHI,I€,

cno6ogHoe naAeHue, a6colrorno yrpyras.qe$opMarlur, a6coruorno yflpyroe u a6coruotro Heynpyroe
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croJrKHoBeHr,rr, MoAeJrr.r ftti}a, xlrAKocTn n TBgpAoro (Kpr,IcTilJrnuqecKoro) Tenra, wearbHblft ra3, ToqeqHblft

3ApflA, OAHOpOAHOe 3reKTpI,IqeCKOe TIOJIe;

pa3r[qarb ycJroBtr[ (rparuqu, o6lacrr,r) npnMeHnMocrn QusmecKl{x 3aKoHoB, noHl{Marb sceo6qufi
xapaKrep QyH1aueuralbHrx 3aKoHoB u orpaH[qeHHocrb ]rcnoJIb3oBaHI,It qacrHbx 3aKoHoB;

ananl,r3npoBarr u o6r.flclulTb MexaHlrqecKne npoqeccbl krflBlteuvla, ucnonb3yt ocHoBHbIe norolreHltt H

3aKoHbr MexaHI,IKr,r (ornocrrelbHocrb MexaHr.rqecKoro ABIDKeHrrt, $oplrynu KIIHeMaTIIKH

paBHoycKopeHHoro ABr,DKeHrur, npeodparonauuslanunefl pll'fl. cKopocrtl I,I nepeMelrleHl{t, 3aKoHbI

HrtoroHa, npI,IHIIHn orHoclrreJrbHocrr,r falure4 3aKoH BceMI,IpHoro rtforeHltt, 3aKoHbr coxpaHeHwl

rlMrryJlbca I,r MexaHl{qecnoft sneprul{, cBf,3b pa6oru cr4Jrbl c u3MeHeHI{eM MexaHlrqecKoft ouepruu, ycJIoB}IrI

paBHoBecr{r rr€pAoro rela)o npr,r 3ToM r,rcrroJrb3oBarb MareMarl.rqecKoe BbIpDKeHI,Ie 3aKoHoB, yK:l3blBarb

ycJroBwr npr,rMeHlrMocru SnsnuecKrD( 3aKoHon: npeo6pasosaHr,Ifi lutustet, BToporo It rperbero 3aKoHoB

Hlrorona, 3aKoHoB coxpaHeHnt I,IM[ynbca u MexaHr.rqecxofi eHeprnrl, 3aKoua BceMltpHoro rtroreHl,It;
aH:Itrn3r.rpoBarr n o6rgcHrrb rerrJroBbre npoqeccbl I{ tBJreHItt, ucfloJrb3yt ocHoBHbIe noJIoxeHI,It MKT u

3aKoHbr MoJreKyJrrpHofi Qrasr,rxu Lr repMoAnHaMr,rKrn (cmsr AaBneHI4t I,IAeaJrbHoro ra3a co cpeAuefl

Kr{Hgrr{rrecKoft sneprneft TerrJroBofo ABTDKeHT{fl H KoHrlerrrpauneft ero MoJIeKyJr, cBfl3b reMneparypbl

BerrlecrBa co cpeguefi Kr,ruerr{qecKoft eneprnefi TelrJroBoro ABnKeHI,It ero llacrrrq, cBt3b AaBJTeHIlf,

HAeaJrbHoro ft113a c KoHrlerrpaqueft uolexyl Ia ero reMneparypofi, ypaBHeH[e Menlereesa-Klaneftpona,
nepnuft 3aKoH TepMoAHHaMuKlr, 3aKoH coxpaHeHr,rr gHepruu B Te[JIoBbtx upoqeccax), npI,I groM

rac[oJrb3oBaTb MaTeMaTr{qecKoe BbrpoKeHr{e 3aKoHoB, yKillblBaTb ycJloBltt npI{MeHuMocTI'I ypaBHeHltt

Meugereena-KranefipoHa;
aHiurr,BrrpoBarr u o6rgcHrrb gJIeKTpHqecKHe flBreuvn, LlcloJlb3yt ocuoBrrble noJIo)KeHI,It H 3aKoHbI

gJreKrpoAr,rHaMr,rKr4 (sarcou coxpaHeHr,rr greKTpnqecKoro 3aptAa, 3aKoH Kyloua, noreulll,ItulbHocrb

sneropocrarnqecKoro noJrf,, npr,rHrlr{n cynepno3urlll}r gJIeKTpruecKI4x nolefi, npl{ 3ToM )[GsbIBiuI ycnoBI'IJI

npr4MeHnMocrr,r 3aKoHa Kylona, a raKlr(e npaKrr{qecKlt Ba:KHIIe coorHoIIIeHI{f,: 3aKoHbI OMa Ars }n{acrKa
qenu u Arr 3aMKHyroft olerrpuvecxofi qenr{, 3aKoH l[rcoym-JleHlla, npaBl{rla Kr'lpxroQa, 3aKoHbI

Oapa4er 4r-r enenr"ponnra);
onncbrBarb $uonvecnue npoqeccbl vtflBlrerat s., ucrloJlb3yf, BeJIII.II{HrI: [epeMeIIIeHue, cKopocrb,

yCKOpeHIte, lIMnyJIbC TeJIa lI CLICT€MbI TeJI, CIiUIa, MOM€HT C]UIbI, AaBJIeHI{e' [OTeIilIUilIIbHarI 3Hepfl{.fi'

KlrHerr,rqecKuur gHeprl4Jr, MexaHuqecKilq gHeprt,rr, pa6om cI{JIbI, qeHTpocrpeMuTerbHoe ycKopenlle, cuJra

Tn1ecrr,r, cuna yflpyrocrvl, cvrnrarpeHI,rr, MorrlHocrb, 3Heprut rsauuogeftcrnvs.Telra c 3eul€ft n6rulgu e€

loBepxHocTlr, 3Heprm ynpyrofi aesoprvraquu [py]KrIHbI, KOJIIMeCTBO TeIIJIOTbI, a6COlrorHar reMnepaTypa

rena, pa6ora B TepMoAnHzrr\lnKe, BrryrpeHnrr 3HeprI,IJI I,IAeaJIbHoro oAHoaroMHoro r€Ba, paOora

HAeilnbHoro fa3a, orHocureJrbHtur BJriDKHocrb Bo3Ayxa, KII'{ qeubHoro reluroBoro ABItrareJIt;
gneKTpuqec6oe noJre, nauprx€nuocrb 3neKTp[qecKoro IroJIt, Harrprrr€uHocrr noJlt roqeqHoro 3aptAa LIJII'I

3ap{x(eHHoro IIIapa B BaKyyMe r,r B ALOneKTpHKe, [oTeHIII{iIn 3JleKrpocTaTl{qecKoro IIoJIt' ptl3HocTb

rroreHqr,raJloB, 3JreKrpoABr.DKyrqu cvura, cvtraToKa, HatrplureHlre, MoIIIHocrb ToKa' SneKTpl'Iqecxas €narocrr

IlJrocKoro KoHAeHcaTopa, conpoTr{BJreHr{e rracTKa IIe[u c [ocneAoBaTeJIbHbIM I,t napannenbHblM

coeAuHeHr,reM p$I,IcTopoB, SHeprHt 3neKTpl4rrecKoro noJlt KOHAeHCaropa;

o6lscHrrr oco$ennocrn uporeKaHur QurnuecKr{x tBJIeHI{fi: uexanr.rqecroe ABIDKeHI{9, TeIrJIoBoe

ABlDKeHlre qacrr,rq BeuecrBa, TerrrroBoe paBHoBecI,Ie, 6poyHoucroe ABLDKeHIe, 4utftfyslrr, ucnapeHue,

Kr4neHr,re r,r KoHAeHcaqur, [rraBJreHr,re u Kpr4cTaJrnn3arEa, HanpaBneHHocTb TeIIJIOnepeAaqIt, 3neKTpIBaIIWI

reJr, gKBHnOTeHIII,ItUIbHocrb noBepxHocrll 3apD(eHHOrO [pOBOAHI4Ka;

lpoBoAr.rrb r,rccJreAoBaHr,re 3aBr{cr,rMocru oAnofi Sr,rsnuecroft BeJIUqLIHII or gpyroft c ucrloJrb3oBaH}IeM

nprMbx l,rsuepeuufi, rrprl gToM KoHcrpyt4poBarb ycraHoary, QurcupoBarb pe3yJlbrarbl nonyrennofi

3aBr,rcgMocrg Qneuuecrrx BeJrr{qlrH B Br,rAe rpatfr,Ircon c yr€torra abcornornux nofpelxHocrefi uouepeHufio

Aenarb BbIBoAbI rlo p$yirbTaTaM I,ICCneAoBaHva;

[poBoAr.rrb KocBeHHbre r,BMepeHr{r $usuuecrux BeJIuqrIH, rIpI,I groM euOupan oIrMMaJrbHbIil MeroA

r,13MepeHr,r1{, orleHlrBarb a6comourue u orHocHTeJIbHbIe rtorpellrHocrll nptMbrx I,I KocBeHHbx tlstrlepeHuil;

npoBoAnrb orrbrrbr rro npoBepKe npe,qJro)KeHnofi runoresbl: IrnaHl,IpoBarb SKcnepI{MeIIT' co6upam
gKcrrepr,rMerrrnJrbr{yrc ycTaHoBKy, aHaJrr43}rpoBaTb IIoJITIeHHbIe pe3yJIbTaTbI I.{ AeJIaTb BbIBoA o cTaTyce

rrpeAnox(eHHofi ruuoresrt;
co6lrogarr rpaBrna desonacHoro rpyAa npu upoBeAeHHLI l,IccJreAosaH[ft B paMKax fle6Horo
3Kcnepr,rMeHTa, npaKTr.ilqiua u yre6Ho-r,rccJleAoBareJrcrofi u [poeKTHofi Aerrelrnocrll c I'IcrIoJIb3oBaHI'IeM

r,BMeprrrerbunx ycrpoficrn u la6oparopHoro o6opy4onauua;
perrrarb pacuernue 3aAaqr,r c rBHo saAaHHofi r.r HetBHo gaAansoft Qusruecxoft MoAeJrbto: Ha ocHoBaHnl't

a1ufir3aycnoBr,rr o6ourosrrgarr eu6op Susuuecrofi MoAeJILI, orBeqarculefi rpe6onauvllu3al'arrv,
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nprlMelurrb tpopuynu, 3aKoHbr, 3aKoHoMepHocru r,r fiocryJlarbl Qnsnvecxr,rx reoplfr nplr ucnoJlrsoBaHlau

MareMarr{qecKr,Tx MeroAoB peIIJeHr{r 3aAaq, flpoBoAr,rrb pacu€ru Ha ocHoBaHHI,t lrMelouraxcfl AaHHbx,

aHaJrr.r3r.rpoBarb pe3ynbrarbr r,r KoppeKrr,rpoBarb MeroAbI pemeHldt c yt€rou noJDAIeHHbIX p$yJlbraroB;
. peurarb KarrecrBeHHbre 3aAaqr{, rpe6yroqne [pnMeHeHr,rr lnarruit H3 pil]Hbrr( pa3AeJIoB Kypca Qusnxu, a

TaKxe r,rHTerparlr4r,r gnannfi ras Apyr[x npeAMeroB ecrecrBeHHo-HafrHoro qI,IKIIa: BblcrpanBarb

JroruqecKyro uenoqKy paccy)r(AeHnfi c onopofi Ha r,r3) reHHbIe 3aKoHbI, gaKoHoMepHocrr4tr Queruecxne
flBJIEHI{'{;

. ucnoJrb3oBarb reopernqecKr,re 3HaHLU{ Mt o6wc*teHm ocHoBHbD( npI,IHIIunoe pa6oru I.EMepImeJrbHbIX

npn6opon, TexHI-rqecKI{x yctpoftcm }I TexHoJIorFIecKI{x npoqeccoB;
o nprlBoAr,rrb npr,rMepbr BKJraAa pocczftcrux n sapyOexnux yt€uux-Qururon B pa3BLITIte HayKI{, B

o6rrurenne npoqeccoB oKppxaroqero MHpa, B pa3BI,IflIe rexHuKlt u rexHoloruft;
o &H&nx3lrpoBarb r.r orleHr,rBarb [ocJreAcrBr.rr 6rrrosoft H npou3BoActseHHofi AetreJIbHocrI,I qeJIoBeKa,

cergaHgoft c QusruecnaMlr npoqeccauu, c nosurlr4ft gKoJlofil.lecroft 6esouacHocrl,I, upeAcraBJlenufi o

paqlroHilnbHoM rrplrpoAorroJrb3oBaHr,ru, a Taxxe pa3wuoM I,ICnOJIb3OBaHHlr AOCTLDKerlaft uayru u

rexnororufi AJII Aaurbnefturero pa3Bwtr4t qeroBeqecKoro o6ulecrBa;
. npr.rMerurb pa3rrqHbre cnoco6u pa6orbr c uHrfopua4.refi QusruecKoro coAep)Kanut c rcnoJlb3oBaHlteM

coBpeMeHHbrx uusoprr,raryloHHbrx rexnolorufi, npr,r SroM ucnoJlb3oBaTb coBpeMeHHne un$opuaq[oHHble

rexHoJrorun AJu rorrcKa, nepepa6orru n npeAbrBJler*u yre6uofi u naymo-norryJltpHoft nHQopuaqun,

crpyrcrypr4poBaHr{r u rdHTepnperaqnu uurfopMarryrfi, nonyteunofi l,ro pa3ruqHbx ltcroqHuKoB, KpI{D{qecK}I

aHaJrr{3r,rpoBarb rroJr}n{aeuyro unQopMarlr4ro r4 oqeHr,rBarr e€ ,qocrosepHocrb KaK Ha ocHoBe I,IMeIouII4xcf,

3uaHnft, TaK u Ha ocHoBe anuwr3a I,IcrotIHHKa I,rHtfoprr,raunn;

. nporBJrtrb opraHr,BarllroHHbre r,r no3HaBareJlbHbre )rMeHI,Ifl caMocrotreJrbHoro npuoopereufi.fl HoBbx
gHaHnft B [poqecce BbrrroJrHeHur npoeKTHbD( n yte6uo-uccJreAoBareJlbcKlD( pa6or;

o pafiorarb B rpynne c rlcnoJrHeHr,reM panJrruHbrx coquallbHrx polefi, [JIaH]IpoBarb pa6ory rpyilIbl,
paqraoHanbHo pacnpeAenflTb Ae.f,TeJrBHocTb B HecraHAaprHbx cLITyaIII4f,x, aAeKBarHo oIIeHI'IBaTb BKIaA

KaxAoro I'3 fIacrHI,IKoB rpynnbl B peIIreHI{e paccMarpl'IBaeuoft npo6neuu;
. nporBJrrrb Morr,rBarluro rc 6y4yrqeft npoQeccuouarsnofi,uerreJlbHocrll rro cnequaJlbHocrf,M Qusuro-

rexHr{qecKoro npotf rur-l.

K xoHrry o$yrenu-r r.ll ruacce npeAMerrrbre pe3yJrbraru na yrrry6n€Hnou ypoBHe AOJDKHrI orpa)Karb

cQopnruponaHHocrb y o6yruoqrxcr yuenuft :

. [oHr4Marb ponb tfr,rsurr,r B gKoHoMr.rqecnoft, TexHororuqecrofi, coqualrnofi lr er['recrofi cOepax

AesrerbHocrlr LreJroBeKa, poJrb r{ Mecro Qurunr,r B coBpeMeHnofi nayruoft raprune :lz.upa, poJrb acrpoHoMI'IlI

B npaKTr{qecroft gegellHocrr,r qeroBeKa u AalruelnueM Ha} rHo-TexHI{qecKoM pa3Bwlrr4,3HaqeHI'Ie

oflucareJrbHofl, cucreuaru3npyroqeft, o6l.scHr.rremHofi Ia nporHocrruecrofi <byn*qnf $ueruecxoft
Teopnu - 3ireKTpoAnHaMr{K}r, cfleuuaJrbHoft reopurl orHocI,ITeJIbHocrLI, xsarrroeofi $usunu, polr

Sr.rrnuecrofi reoputr r $oprvrnponaHlrn upeAcrasrerilrfi o Snsuvecroft xaprune MI'Ipa, Mecro Qnsnuecrofi
Kaprr4Hbr Mprpa B o6rqeu prlty coBpeMeHHbrx ecrecrBeHHo-Ha)rqHbrx rrpeAcraBJleHufi o npupoAe;

o p43Jrr4qarb ycnoBr{f, flpnMeHr,rMocrr,r MoAeJreft Qusruecrrx reJr It npoqeccon (rmeuufi): oAuopoAsoe

gneKTp[qecKoe n oAHopoAHoe MarHr{THoe rroilt, rapMoHl{qecK}re role6anm, MareMarl'FlecKufi uatrTHt'tx'

ngealtHnft upyxunuufi MarrrHlrK, rapMoHuqecKr{e BoJIHrI, uAealrnrtfi rolebarellnufi IcoHryp, TOHKaJI

JrpIH3a, uoAeleft aroMa, aroMHoro flApaia xsarrosoft MoAeJII'I cBera;

. pil3Jrnqarb ycnoBr,rr (rpauuqu, o6nacru) nplrMeHl,IMocru $usuuecKl{x 3aKoHoB, rroH}rMarb sceo6ull4fi

xapaKTep Qyn4arnrerrallbl{brx 3aKOHOB I,I OrpaHI{qeHHOCTb ItCnOJIb3OBaHHt qa0rHblx 3aKOHOB;

. anaJw3upoBarb u o6rrcnrrr gneKTpoMarHlrrHble rrpoqeccbl I,I {BJIeHItt, ucnoJlb3yt ocHoBHbIe noJloxeHut

r,r 3aKoHbr 3neKTpoAuHaMuKr,r H crrequaJrbnoft reopuu orHocrreilbHocrl,I (sanoH coxpaHeHl'It

gJreKTpr{qecKoro 3aprAa, cvraAunepa, cuna Jlopeuqa, 3aKoH greKTpoMarnra:ruofi LrH,q/Krlltl't' npaBI'IJIo

JIeHrIa, cnrsr 3.{C caMor,rHAyKrlr,lr B gJreMeHre gneKTpaqecxofi qeruI co cKopocrblo I,BMeHeHI{t cIuIbI ToKa,

flocrynarbl cnequarlbHofi reopuu orHocrrerbHocrl'I 3firuureftHa);
. aHaJru3upoBarb ll o6trcHsrb KBaHToBbre npoqeccbr vr flBileHvly., ucnoJlb3yt noJloxeHltt xnanrosoft Qusuxr'r

(ypanueHHe 3ftmureftsa anr tfoross$erra, nepaufi u mopoft nocrynarbl Eopa, npuxqun coorHomeHuJl

ueonpe4el€nHocreft feftsen6epr4 3aKoHbr coxpaHeHr{r 3apflAoBofo LI MaccoBoro tll4cer u SHepruI'I B

tAepHbIX peaKllutx, 3aKoH paAI{oaKrI'IBHoro pacna4a);
. onncbrBars QnsuuecKr,re [poqeccbr rr rBJreHnr, ucloJrb3yt BeJII,FII{HbI: uanprx€unocrb 3neKTp[qecKoro

noJrr, noTeHqtriur 3neKTpocTaTuqecKofo rroJrt, pa3HocTb IIOTeHIII,IaJIOB, SJIeKTpOABIDKyIII:UI CrdITA, IJ.HI'yI(t\Ltfi'

MafHr.rrHoro rroJrr, MarHlrrrnrfi uorox, cuna Aunepa, ItHAyKTI,IBHocrb, greKTpoABI,t>Kyqa9i cwn
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CaMOuH,ryKIIIdI,I, 3HeprI,IJI MarH![rHOrO rrOJII IpOBOAHI'IKa C TOKOM, p€JIITLIBIICTCKId I{MrIyIbC' IIOJIHaiI

SHeprr{fl,3Heprr,rfl no*o" cso6oAHOfi qacTI,IIIbI,3Hepr[t n LlMrrynbc sorona, MaccoBoe r{ucJlo u3ap'/'flApa'

3HepMfl cBfl3r4 fl'IlpA;

. o6rsCHtrr OcO6ennOCT[ npOTeKaHEs Qusnuecrrx csfleHnfi: 3iIeKTpOMarH]ITHtIJI ]IH'QfKI[lt'

caMouH,ryKrlrrr, pe3oHaHc, r,rrreptfeperull{t BOJIH,AIa$parqur' Altcnepcl',IJ{' tIoJIHoe BHytpeHHee

otpu*.t"., $oroenerrpnqecrutfi o$tfexr (SoroeQtferr), a'nrt[a- n 6em-pacnaAbl tAep' raMMa-I'I3JI]ruIeHre

r4ep, $usuuecKl'Ie upI'IHITI'{[bI cneKTpuulbHoro aHaJrI'I3a N pa6orn JIaSepa;

. onpeAeJrflTb HanpaBJreHlre LrHAyKrIur{ MarHurHoro noJUI [poBoAHI'IKa c roKoM' cunu Aunepa u cwlbl

Jlopenqa;
. crpo14rb uso6panenne, co3AaBaeMoe TIJIocKI,IM 3epKil.rloM, romofi ruln3ofi, u paccq]ITblBarb efo

xapaKTepI,IcrHKLr;
. npr4MeHrrb ocHoBonoJraftuorrlr4e acrpoHoMr.rqecKl,Ie noH.f,Tl{t, Teopll}r It 3aKoHbI AJIt aHaJII'Ba r'r o6rrcneuns

$usuuecxrx npoqeccoB, npo[cxoAtlqux r sn€sgax, s 3s€3AHrX CI4CTeMax' B Me]IcaJlaKru'Iecroft cpeAe;

ABI,DKeHI,II se6ecsrx reJr' SBoJIIoqHu gsdsA u BcelennoE;

o [poBoAr,rrb r4ccJreAoBaHue 3aBr{cl4Mocreft $usruecxr,rx BeJIHIII'IH c I'Ic[oJIb3oBaHLreM flpf,Mblx I'BMepeHI'M'

,,pLI3roM KoHcTpyllpoBarb ycraHonry, tpr'rxcr'rpoBaTb pe3yJIbTaTbI norryueHnofi 3aBucl{MocTu $usnuecrurx

BeJII{qI,IH B BI4Ae rpat[unOn C yr€rOrvI a6cOruOruux [OrpeIUHOCrefi nsuepeuufi' 4elam BI'IBOArI nO

p$ynbTaraM I{CCneAoBaHnt;

. rlpoBoArrb KocBeHHbre tt"apa"- Qusuuecrunx BeJII,ITMH, IIpI'I 9TOM rU6Uparu omHMaJIbHbIfi UeroA

r.BMepeHllt, OIIgHI,IBaTr a6COnrOrrrIe U OTHOCIITeJIbHrIe nOfpetnHOCTI'I flpf,MbIX I'I KOCB9HHbIX IlfUepeuUfi;

. npoBoAarb oubrrbr no upoBepKe npeAJrox(esnofi runoresbl: IrJIaHHpoBarb gKcnepl'IMelrr' co6nparr

3KC[epItMeI{TaJIbHyIo ycTaHoBKy, aHaJII',I3I',IpoBaTb noJD IeHHbIe pe3yJIbTaTbI I',I AenaTb BbIBOA O CTaTyce

npeAloxeHHofi nanoresu ;

. onucbrBaTb MeToAbI noJryqeHlul Ha)^IHbx acTpoHoMIIqecKI{x rnanuft;

o co6rnoAarb npaBr4na 6egonacnoro rpyAa nplr [poBeAeHI'M ]IccJleAonasufi B paMKax yte6uoro

gKcnepr,rMer{ra, [paKTr,rrq/Ma u yre6no-uccJreAoBarelrcrofi H [poeKTHoft Aesrelruocrl'I c ucnoJIb3oBaHHeM

r.BMepl{reJrbntx ycrpoftcrn u la6oparopHoro o6opylonanur;

. pe[rarb pacu€rrue 3aAaqI,I c f,BHo SaAaHHOft u He{BHO SaAaHHoft QuSuuecxOfi MOAeJIbTO: Ha oCHOBaHI'III

aHaJrr,Ba ygnoBl,rt rsl6uparr QusnveCrue MOAeJII'I' OTBeqarcIUue tpe6OeaHu'rM 3aAaqI'I' npI{MeHtTb

$Oprvrynrr, 3aKOHbI, 3aKOHOMepHOcTI'I 14 nocTynaTbl Qt'ISllueCrux reOpnfi npu uC[Onb3OBaHHlI

MaTeMaTLIqeCK[x MeTOAOB perueHut 3a.{aq' npOBOAI'Irb paCu€mt Ha OCHOBaHI4I'I uMeIOuInxCt AaHHbIx'

aHanr6npoBarb pe3ynbrarbr rr Koppelcrl{poBarb MeroAbI pe[IeH]rt c yr€rou [oJrfreHHbD( pe3yJlbraroB;

. pe[rarb *uua"t"L""bre 3aAaqu, rpe6yrouue [pr,rMenenfit gnanlrfi ll3 pa3nbrx pa3AeJroB Kypca tfusnxu' a

TaKxe I,IIIrerpaU[u gnanuft Ia3 Apyrux [peAMeTOB ecTecTBeHHO-Ha] IHOTO IIHKIIa: BbIcTpaIIBaTb

Jlor[qecKyloqenoqKypaccy)qeH}IficonopofiHa}B)^IeHHbIe3aKoHbI'3aKoHoMepHocT}Iu$uruuecrtne
flBlrcH'-I';

. r{cnoJrb3oBarb reopernqec6[e 3Hanr.rt Ars o6trcseHl'Ifl ocuoBHbrx npplHllunon pa6oTrt I'BMepI{renbHbIx

npuoopon, rexHlrqecKr.rx ycrpoficrn LI TexHoIoIFIeCKI.{x npoqeccoB;

. npIdBoAI,ITb npI,IMepbI BKJIaAa poccuficrr'rx u sapy6eNHrx yr€nux-$ururor B pa3BI'ITI'Ie HayKI4' B

o6rscueHrae npoqeccoB oKppKaloue1o MI,Ipa, B pa3BIrMe TS1HIIKH r'I rexnolorufi;

. aHanu3rdpoBarb Lr orreH[Barb rrocneAcrBr{r 6urosofi u npol'I3BoAcrseHHofi AetreJlbHocrl{ qeJroBeKa'

cssgauHoft c QnrnuecrcuMn flpoqeccaMr4, c nognquft 3KoJrorrlecroft 6esonacHocrl4' flpeAcraBJlenprfi o

paquOHaJIbHoM 1pI,IpOAOnOJIr3OBaHI'II{, a TaK)I(e pa3yMHOM I'ICIoJIr3OBaHLII'I AoCTIDKeHUfi nayrn u

rexuonorufi Anr AzlrrbHefiuero pa3BLrTI[t qeloBeqecKoro o6qecrsa;

. npr,rMeHflrb pa3nr.rqHbre cuoco6u pa6or6r c untfoprrlaunefi QusuuecKoro coAep)KaHITJI c I'IcnoJIb3oBaHI4eM

coBpeMeH'brx uHtpopuaurroHHbD( rexHolorrfi, npr,r groM l,Icnoilr3oBarb coBpeMeHHbIe unQopruaquoHHble

TexHoJrorulr arrx ,ro""*u, nepepa$orrur u npeAbflBnenm yre6nofi u nayruo-no[yJltpHoft IanQopuaquu,

CTp),KrypryoBaHI,IrI u rulepupeTaryru rurtlOpMallult, nOrryueuuOfi I'ts pa3nruHbrx UCTO.IHI'IKOB' KpIrt[tIecKI4

aHirJrr,r3r,rpoBarb noJryqaeuyro nn$opMallurc u oIIeHI'IBaTr e€ AoctonepHocTb KaK Ha ocHoBe ltMelolIll'rxct

3nannfi, TaK I'I Ha ocHoBe aHaJIIlsa I'IcroqHI'IKa rnuQopualryru;

. rrporBJrf,Tb opraHr.BarvoHr{bre H [o3HaBareJrbHble weHr'It caMocro{TeJlbHoro npno6pereru{t HoBbrx

3nasnft B np6qegCe BbIgoJIHeHI{rI npgeKTHbrx u yre$HO-llcCJIeAoBaTeJIbcKax pa6or;

r pa6oram B rpynne c ucrroJrHeHueM pa3Jrr,rqHblx colrl4arlrurx polefi' [JlaHupoBarb pa6ory rpynnbl,

paquoHaJIbHO pac[peAentTb AetTeJIbHocTb B HecTaH,qapTHbIX Cl{rya{ruIx' aAeKBaTHO OIIeHI'IBaTb BKJIaA

KaxAoro r43 )AacTHr4KOB rpynnbl B peIIIeHI'Ie paccMaTpl',IBaeuoft npo6neuu;
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o npofBnrTb MOTr.rBaur4O r 6y.uyruefi npooeccnonalrsoft Ae'TeJIbHOCTI'I no cneq[aJIbHOCTf,M susuno-

rexHl{qecKoro nPoQulr.
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TEMATtrIIECKO E trJIAHtrPOBAHtrE
lO If,IIACC

KoJruqecrso qacoB S.nerrponnue (uuQPonsre)

odparonareJrbnble PecYPcbInb

nln
HauuenonaHrle Pa3AeJroB Ir reM

rporpaMMbl Bcero
Konrpo.rrnrre
pa6oru

Ilparruuecrne Pa6orrr

[fl trPnPOA

;---iPast

;-l
qII l.HAYtIHbIfr METOA trO3HAH

HayuHrtfi MeroA no3HaHHt I
I

npHpoAbI

Era6nraorerca I{OK
https ://m. edsoo.ru/7 f4 1 bf72

Eu6nuorerca I{OK
https ://m. edsoo. ru/7f4 I bf72

I

I4roro ro pa3Aeny 6

IPasrer 2.MEXAIIIKA

2.1 | Kuseuarsra t0 I

Eu6nuorerca I-{OK

https ://m. edsoo.nr/7f4 I bf722.2 ,fiunavura l0
Eu6nuorexa I{OK
https : //m. edsoo.nr/7f4 I bfi2

2.3 Craruxa rn€PAoro rela 5 I

Eu6nuorera I{OK
https ://m. edsoo. nr/7f4 I bfi22.4 3arosu coxPaHeHI'Ic B MexaHHKe 10

Hroro ro pUBAeJIY 35

tHAMtrKAfl TEPMOAX

[-

Pagaen 3.MOJIEKYJIflPHA-fl @tr3UKA

I o.to""tt-
3.1 | uonerYmPHoKI'IHerI'IqecKoH

I

I reoPnu

I
En6nnorerca I{OK
https ://m. edsoo.m/7f4 I bf/2

En6nr.rorexa I{OK
https ://m. edsoo.ru/7f4 1 bf72

3.2
Tepuo4lluauura.Teurosue
MAIIII4HbI

20

En6nuorexa I-[OK

https ://m. edsoo.ru/7f4 1 bf/2J.J
Arperaruste cocrotHltc BerqecrBa'

Oagosrte uepexoAbl
t4 I

I{roro ro pa3AeJIY 49

24



Pasaer 4.SJIEKTPOAUHAMUKA
En6nr.rorexa I{OK
https : //m. edsoo.ru/7f4 1 bf723lenrpu.recKoe rIoJIe

Eu6nrEorexa I{OK
https ://m. edsoo.ruiTf4 I bf72IIocrosHHHfi slexrPnuecxraft rox

Bu6.nuorerca I{OK
https://m.edsoo.ru/7f4 I bf72ToKu s pa3nl'IqHblx cpeAtx

I4roro no pa3Aeny

Pas,[eJ 5. (Dtr3[IIECKtrN trPAKTUKYM

I,lroro no pa3AeJIy

OETIIFE KOJII{TMCTBO T{ACOB IIO
TIPOfPAMME

11IC]IACC

gnerrponnue (unr[Ponue)

o6paronarelbHble Pecypcbr
HauuenonaHrre Pa3AeJIoB rr reM

IIporpaMMbr Ilparruvecrne Pa6orsr

Pasast l. SJIEKTP OAIEA MtrKA
Bu6nprorerca IIOK
https ://m.edsoo.nr/7f4 I c97cMarnutroe nole

9rerrpouarHuTHzul IIHAYKIII4I

I,Iroro no pa3Aely

Pasre.r 2.KOJIEFAHVfl' V. BOJIHbI
Bn6nnoterca I{OK
https ://m.edsoo.nr/7f4 I c97cMexanuqecrcHe rone6aH[.r



2.2 gnercrpouarHl'trllbl e rcore6an[c t5
Eu6nnorerca I-{OK

https ://m.edsoo.ru/7f4 I c97c

2.3
Mexanuqecxne r't

SneKTpoMarHHTHbIe BOJIHbI
l0 I

En6nuotera I{OK
https ://m.edsoo.ru/7f4 I c97c

2.4 Onrura 25 I
Bu6nnorera IIOK
https ://m.edsoo.ru/7f4 I c97c

I4roro no pa3AeJIy 60

pasaer 3.OCHOBrI CtrEqnAJIbHOfr TEOPES OTHOCqTEJI6HOCTE

3.1 OcHosH CTO 5 1

BrE6nuorerca I{OK
https ://m.edsoo.ru/7f4 I c97c

l,Iroro no pa3Aeny 5

PasAer 4.KBAHTOBA.fl Otr3trKA

4.1
Kopnycrcyn.epno-rolHooofi

AyaJIH3M
l5

Br.r6nuorera I{OK
https ://m.edsoo.nr/7f4 I c97c

4.2 OHsLIrca aroMa )
Er.r6nuorexa IIOK
https ://m.edsoo.nr/7f4 I c97c

4.3
(Dngura aroMHoro 

^Apa 
vr

SJreMeHTapHbIx qacTItII 5
Eu6ruorera IIOK
https :/im.edsoo.nr/7f4 1 c97c

I4roro ro pa3AeJry 25

Pasne-r S.SJIEMEHTbI ACTPOHOMUE U A CTPO OU3AKU

5.1
Sneuenrrr acrpoHoMltll H

acrpoQuarucu
t2

En6nnorerca IIOK
https ://m.edsoo.nr/7f4 I c97c

I4roro no pa3Aerly t2

PasIe.T 6.AU3FIECKtrtr trPAKTtrKYM

6.1 Onguqecrufi uparcturcyu t6 t6

I4roro ro pa3Aeny l6

PasAer T.OEOEIIIAIOIIIEE trOBTOPEHUE
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CucreMarus al|.;'zrs 14 o6o6qenue

npeAMeTHOFO COAep)I(aHI',It lI

onblTa .qetTeJIbHocTI'I'

npno6per€uHoro npn I'tsYqeHI'IH

Kypca Qusurrl 10 - I I xraccoe

Hroro no Pa3AenY

oEIUEE KOJII4TIECTBO TIACOB rIO

TIPOfPAMME

YTIEBEO-Mf, TO.TqECITOE OEECtrEIIEFtrE OEPASOBATf, JIbEOTO IIPOqECCA

irnsiar-Er[Eli]i vwrf,lrn MATEPtr-A"IIHAII v'rE!ryA
.ornroca.Mexaua<a,l0rracdNaq<rrEesil.c,li'i.ose.g.,o6u"cBocorpaH{.Iemo'oTBEIgIaenrocno(,FooAD;Aruogeprroeo6IqeoTBo(I,[31qbc$o
dIDocBerqelnre)t
.orrgrrxa.Molexyuprra'QrBIrKa.Tep!'oDrEaMnKa,loK'aco/M'K[treBf.'-,cKr'rcBA.3.,o6rqegrEocorpag'qeFgotrolBeloTBeFgocTbro<EooA);

1ffiTffH"ffffi"J'ffjffiii3fi{ftr#X?.r., c'snoB A.s., o6qecrBo c orpasrqe*roi orBerqrBerirocr'o (,ryooA); Axqro'epHo€ o6u€srBo

:?ffiffff;TtrT*"#i'] t , --, t*r-eB f -t., crH",.oB A.3., o6rqeorBo o orposrqeg'oi orBgrorBesEocr6lo (,sooAu Aruno'epqoe o6u€sl8o

:?trtrtil#:ffi"trtrirrra<a, 11 xracr,/ MtlolueE f.t., cr'rHsxoB A 3', o6lqecTlo c orpasnqessoi orsercrleHEocrElo 4@ooA>; Arquonopnoe

o6qecrgo <<I4:,qarearcrro dlpocBeulesle)
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