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floqcHnreJrblrafl 3arrrrcKa
llporparrrnra no r[rz:urce lns 10-l I rnaccoB cocraBJreHa B coorBercrBnr.r c: @e,uepanbHbrM

3aKoHoM o6 o6pa:onaruv B Pocu.rficxofi @eaepaunu (or 29.12.2012 N 273-@3 (pea. or
29,07 .2017)), rpe6oe at:r.sM:a @e4epa,rrHoro rocyAapcrBeHHoro o6pasonareJrbHofo craHAapra
cpeAHefo o6ruero o6pa-:oeauzx ((D|OC COO); nprarr,repnofi nporpaMMbr yve6noro Kypca
(lUarannna A.8., Pa6oqr4e nporpaMlmr, @u3ara, l0-l I x:raccrr. - M.: flpoceeqeuue,2014.),
KoMnJreKra yve6Hnxon f.fl.Mqrnruen, B.B.ByxoBueB, B.M.r{apyrl.rn / lloa peA. .,

H.A'llap$eutbeeofi, @asuxa. l0 xnacc. Fa:oerlfi ypoBeHb (xounnexr c 3rreKrpoHHbrM
ilpfinoxeHueM),- M.: llpocneu{eHue, 2014.), f.fl.Mqrumee, B.B.ByxoBueB, H.H.Corcrcuft /
floa pea'.H.A.llap$eHttenofi, @usrxa. I I rcnacc. Fasoerrft ypoBeHb (ronrnrexr c
3neKrpoHHbrM npr4Jro)Keuner,r). - M. : llpocBeuleHr4e, 2017 .).

Ha usyuenue yue6uoro npeAMera orBoAr4rcq
10 rnacc - no 2 qaca B HeAeJTlo, 68 .{acoe B roA
11 rlacc - rro .4Ba r{aca B HeAeJr}o, 68 qacos e ro.4

Irl:y.renne $nsnr<u e l0-11 uaccax HarrpaBneHo Ha Aoorr.rx(eHae cneAyloulr4x rreleft:
. ocBoeHne:Haslrft o $yHaanaeHTaJrEHbrx fiu:auecxHx 3axoHax 14 rrpptHrllrilax, Jrexaur4x B

ocHoBe coBpeMeHHofi tpusuvecxofi rapruHbr Mr4pa; Han6o:ree BaxHbrx orxpbrrr4sx B
o6lacru $usuxrz, oKa3aB[rux onpeAenflnuee Brr4qH ve Hapa3Br4T]Ie rexHHKI4 14

TexHoJIOf r4r4 ; MeTOIaX Hayr{HO f O rro3HaHHs rlpupoAbr ;
. rIpHMeHflTb noJIyqeHHbIe 3HaHr4q no Qnsure Als o6rscseHr.rq pa3Hoo6pa:urx

$usu.recrux sereHnft u ceoficrs BerqecrB; npaKTr4qecKoro r4cnoJrb3oBaHr4q $usnuecrux
z:r'auuit;

. ptt3BI4TpIe rlo3HaBareJIbHbIX vHTepecoB, prHTeJrJreKTyanbHbrx r.r rBopqecKzx cnoco6nocrefi
B fipoqecce npuo6pereuus. zuauuit. u ynneHufi no tfu:uxe c p{cnoJrb3oBaHr4eM pa3rgr{Hbrx
llcrorlHI'IKon uuQoprr,rar\r4r4, B ToM ql4cne cpeAcrB coBpeMeHHtrx un$opvraquoHHbrx
TexHoJrorvfi; Sopr,lupoBaHrre yrlreHufi orlegprBarb AocroBepHocrb ecrecreeHHouayuuofi
uuQopnaaqHu;

. Bocnr{Tanne y6eNAeHHocrI4 B Bo3MoxHocra no3HaHr4q 3aKoHoB npvpoAbr;
I4cIroJIb3oBaHI,If, locrHNesafi (rusura ua 6laro pa3Bvrrtrfl qeroBeqecKoft quanlu3a\u4:
Heo6xoAnrrocrl4 corpyAHr4r{ecrBa B ilpouecce coBMeorHofo BbrnoJrHenr4fl 3aAar{,
yBaxl4TenbHofo orHouleHas K MHeFrr{ro olnoHeHTa nprz o6cyxpLdnuu npo6lervr
ecrecrBeHHoHayr{Hofo co.4epx(aH14rr; roroBHocrr4 K MopanbHo-3Tr4rrecxoft ouenre
pIclroJlb3oBaHEfl HayqHbIX Aocrr{xenuil, rryBcrBa orBercrBeHHocrr4 3a 3aurr4ry
oxpyxaroueft cpearr;

. I4cIIoJrb3oBaHI4e npno6pereHHblx :Hanufi u ynreunft Anq pe[renr4s [paKTr4r{ecKHX 3alaq
noBceAHeBHofi NusHu, o6ecneveuus 6egonacHocrr4 co6crseHHoft xugnu.

{ocruxeuue grllx rlenefi o6ecneqHeaercr peilreHueM cneAyro[Ir4x 3aAaq:
o QopvrapoBaHrrrocHoBHayqHofoMr.rpoBo33peHr4s;
. pa3BHTr4f, r4HTeJrrreKTyanE Hbrx cnoco6uocreii y.rarqlrxcn;
. pa3BI4TI4e no3HaBareJIbHbIX HHTepecoB rrrKoJTbHHKoB B rrpouecce r,r3yr{eHul $usux14;o 3HaKOMCTBO C MeTOAaMtr Hayr{Hofo rro3HaHr.{tr oKpyxa}ouefo Mr4pa;
. rlocraHoexa upo6:reu, rpe6yrcuux or yqaulrlxcr caMocrosrelruoft Ae{renbnocrr4 no r{x

pfl3perxeH14ro;

o BoopyxeHHe IITKOJIbHI{Ka Hayr{HbIM MeTOAOM nO3HaHr{s, no3Bonq}oilIl,IM ilOryr{arb
o6reKrueubre 3HaHus o6 oxpyNaloueM Mr,rpe.



fl.r aH HpyeM bI e p e3ylrlbrarbl
MexanHqecKI{e gBJreHus

BstuycnnuK Hayrr[Tcq:
. pacrro3HaBarb MexaHprr{ecKr.re sBJreHrIs u o6sscsqrb Ha ocHoBe I{MercIrII4xcg zle^a:nuit

ocHoBHbre ceoficrea lrnu ycJroBr4s nporeKaHl4s 3rux seJTeHI4fi: paBHoMepHoe I{ HepaBHoMepHoe

ABrrxeHr{e, paBHoMepHoe r,r paBHoycKopeHHoe nptMonuHefiHoe ABilxeHple, orHocl4TeJlbHocrb

MexaHr4qecKofo ABr4)Ke1prs., cBo$oAHoe rraAerrlTe reJI, paBHoMepHoe ABI4xeHIre ilo oKpyxHocrH,

I,IHepIIHs, B3alrMoAeftcrBr4e reJr, peaKTr.rBHoe /IBI4)r(eHI{e, nepeAaqa AaBJreHIrs rBepAbrM}I TeJraMI4,

xHAKocrqMIl pr ra3aMu, arnrocrlepHoe AaBJTeHI{e, IrJraBaHIre reJr, paBHoBecl4e rBepAblx reJI,

r4Meroulux 3a1penneHHylo ocb Bpa[IeHr4q, xo:re6are:rlHoe .qBI4xeHI4e, pe3ol{aHc, BotIHoBoe

ABr4)r(eHI{e (:nyr);
o orrucblBarb I43yqeHHbIe ceoftcrea reJI vr MexaHl4rlecKue tBJIeHIlt, I4cnonb3yr

$H:nvecxne BeJrr4rrr4Hbr: rryrb, ilepeMerueHr4e, cKopocrb, ycKopeHl'Ie, nepuoa o6paruenvs,, M.acca

TeJra, IIJIorHocrb BeuecrBa, cula (cula rrrx(ecrlr, cl4na ynpyfocru, cuJra rpeHl4l), Iaueuue,
r4Mrrynbc TeJra, Kr{HeTnqecKas 3}repfr4s, noTeHuzalbHaq 3Hepfuq, MexaHl4qecKat pa6oTa,

MexaHr{qecKarr Moulnocrb, KnA rrpu coBepuIeHHI4 pa6oru c I4crIoJIb3oBaHI4eM rlpocrofo

MexaHlr3Ma, cvrra 'tpeHus, aMnnr{TyAa, [epl4oA LI qacrora Kone6aHuft, AIlvHa BOJIHII I'I cKopocrb

ee pacilpocrp alr,lufl; npr4 orrprcaHpll{ ilpaBI{JIbHo TpaKToBaTb Snsuuecfuft CMbICJI

Hcnonb3yeMbrx BeJrrrr{r.rH, r4x o6o:lHa.{euuq v eAI{HI4ubI H3MepeHI{fl, HaxoAlITb tpopMynbl,

cBs3brBarour4e AaHHylo Su:rauecryro BeJrI,ItIIrHy c ApyrpIMH BeJI?IqlIHaM?I, BbIr{?IcJItrb 3HaqeHne

Srasrauecrofi ne:ruuuult;
. a:..l,utv3prpoBarb cnofictea ter, MexaHl4qecKue gBJIeHHg tr npoqeccbl, IicnotrByq

tpu:uuecxlre 3aKoHbI: 3aKoH coxpaHeHut 3Hepfuu, 3aKoH BceMl4pHofo rqforeul4s, [pI4HIIHI

cyneprro3r4ur4r{ cun (uaxoNAenae paBHo.qeficreyrouleft cr.r:rrt), I, II pr III saxoHrl HstoroHa, 3aKoH

coxpaHeHprr r4Mrrynbca, 3aKoH fyrca, 3aKoH flacxalR, 3aKoH ApxutueAa; ilpu SToM pa3nl4qarb

cnoBecHylo r! oprvrylupoBxy 3aKoHa H ero MaTeM aTl4r{ecKoe BbIpa)KeHI'Ie ;

. pa3Jlr4qarb ocHoBHbre npr43HaKH r43yr{eHllrtx QrasuuecKl4x Mo.4enefi: Marepl4aJIbHatr

TOrIKa, r4HepulraJlbHafl cI'IcTeMa oTcrleTa;

. perxarb 3analtv,lrcilonr:yq rfu:luvecxue 3aKoHbI (:axon coxpaHeHl{f, 3HepfIrI4, 3aKoH

BceMgpHofo rqforeHus, rrpl4Hrrun cylepno3llqt{rl cvrr, I, II ra III 3aKoHbI Hrtorona, 3aKoH

coxpaHeHr4r r4MnyJrbca, 3aKoH fyra, 3aKoH flacra,rx, 3aKoH Apxrarr,leaa) u r$opuy:ru,

cBq3brBaloulue r$lrsuuecKr4e BeJrIrqHHbr (nyrr, cKopocrb. ycKopeHl,Ie, Macca reJla, nJlorHocrs

BeluecTBa, cI{JIa, AaBJIeHHe, HMilynbc TeIa, KI4HeTITI{eCKaq 3Hepfut, noTeHuHaJIbHat 3Heprl',Ifl,

MexaHur{ecrcan pa6ora, MexaHnqecKafl MourHocrb, KlI.{ npocroro MexaHI43Ma, cLIJIa rpeHns

cKoJrbxeHr4n, roecfrpuqr4eHT rpeHr.rtr, aMnJrHTy.[a, nepuoA I4 qacrora KoJIe6aHI4ft, AJIHHa BoJIHrI 14

cKopocrb ee pacnpocrpaHeHr4rr): Ha ocHoBe aHaJIpI3a ycnoBl{l 3ailaqv 3allucblBarb KparKoe

ycJroBr{e, BbrAeJrsrb $u:nvecrue BeJrHsHHbI, 3aKoHbI 14 r}opuynrr, ueo6xoAtlvrte [nfl ee

petueHr4rr, ilpoBoAprTb pacqeTbr H oUeHI,IBaTb peanbHocTb nonyqeHHofo 3Har{eHllq Qu:nuecxofr
BeJIHt{ H HEL

BrtnycrcHuK IIoJIytItrr Bo3 N{ orrH o crb H ayq rlTbcq :

. ucnotb3olamb 3HaHufl o f,4exaHwtecKux flzneHuflx s noacedueauoit ttcu3Hu dna

o\ecneqeuun 6esonacuocmu npu o6pauleuuu c npu6opauu u mexHuqecKuJnll ycmpoitcmratwu,

dtn coxpaHeHufl sdopooun u co1nrcdeHun HopM oKonozu.tecxozo noeedeHufl 6 oxpyttarctt4eit

cpede; npuaodumt, npavepu npaKmultecKozo ucnonbsolaHur (tusuuecxux suauuit o

f,4exqHwtecKux nzueHuflx u QlusuuecKux 3aKoHcrx,' npuMep+ ucnorb3oaauun eoso1Hoznfler4btx

ucmoqHuKo7 gHepzuu: 3Ko.TozuttecKux nocrcdcmttuu ucc.nedoeauun KocMl'tqecKo?o

npocmpaHcm6;
. pa3Jtuvumb zpaHuqd npu-14eHu.t4ocmu Slusuuecxux 3aKoHoG, noHutlamb eceo1uluit

xapaKmep (tyudaueumaJtbHbtx 3ctKoHoG (sarcou coxpaHeHun MexaHwtecrcoil suepzuu, 3aKoH

coxpaHeHun uMnyJrbca, saKoH sce.\4upHozo mnzomeuun) u ozpaHuqeHHocmb ucnonb3oaaHun

LlACmHbffi 3AKOHO6 (saxOu fyxa, Apxtuteda u dp.);
o uaxodumr, adexaamul,n nped.tottceuuttu Mdaqe (tuzuuecrcyn uodenu, pa3peu'tamb



npo6rer4y KaK Ha ocHo7e uverctquxcn 3HAHUU .no MexaHuKe c

M7meMamwlecKo?.o annapqnxa, maK u npu noiloltlu Memooog oqeHKU.

Ten,roesre flBJIeuuq

ucnonb306AHUeM

BrtnycxHuK Hayrrurcfl:
. pacno3HaBarb rerrrroBbre fiBreHr4.s Lr o6rqcHqrs Ha 6aze I4Mero[Iuxcs sHaHuft

oCHOBHbre CeOfiCrsa I4nH yCnOBI4f, ilporeKaHl4tl 3THX se;1eHnfi: 4u$$y:rar, II3MeHeHI{e O6ten'ra

ren npu HarpeBaHrru (oxnaN4enuu), 6ottmtax cxuMaeMocrb ra3oB' MaJIaq cx(I{MaeMocrB

xlr.4xocreft rr TBepAbrx Ten; TennoBoe paBHOBeCI'Ie, nonapeHl'Ie, KOHAeHCdtAl4flo IIJIaBJIeHI4e'

Kpr4crannu 3arl1s, Kr4rreH14e, BJralKHocrb Bo3Ayxa, pa3nnt{Hble cnoco6ri Teilnonepenaql4

(renrronpoeoAHocrb, KoHBeKur,rq, pr3JryqeHue), arperarHble cocroqH14s Beu{ecrBa, fIofJIoueHI4e

3HepfIrI4 npl4 lrcnapeHpll{ XI4AKOCTH pI BbIAeJIeHHe ee npl{ KOHAeHCaUpIpI [apa', 3aBI{CI4MOCTb

TeMnepaTypbl KI4[eHI4fl Or AaBIeHI',IS;

. olr{cbrBarb l43yrreHHbre cBoficrBa reJI Ir rerIJIoBbIe qBJIeHIrt, ucrronb3yf, Susuuecrue

BeJrr4qHHbI: KOILIqecTBo TenJIoTbI, BHyTpeHHtq 3Hepfl',It, reM[IepaTypa' yAenEHaJI TeIIJIOeMKOCTb

BeuecrBa, yAenbHafl Tennora nJraBrIeHI,Ifl, yAeJlbFrat renJrora napoo6pa:oBaHas' yAenbHaq

Terrnora cfopaHuq ronJrlrBa, xoorprluurael{T lloile3Hoto AeficrBl4t renloBofo ABl4farenfl; rIpI4

o11rlcaHr{I4 npaBr{nbHo rpaKToBarb tpusr,ruecxuft cMblcn ucnonb3yeMblx B€JII'Iq}IH' I{x

o6osgaqeH vfl v eiltr14rrbr r43Mepeuns, HaxoAzrr SopuyJIF,I, cBs3blBalouue AaHHyIo $u:l'luecryro
Benuqr4Hy c ApyfuMr,r BeJrr4qr.rHaMpl, Bbltlucrqrb 3HaqeHlre $I{3l4qecKofi Benu'{I4HbI;

. a*aIrur3trpoBarb cBoficrBa reJr, TerrJroBble flBJIeHI4s I4 rrpoUeccbl, I4cnonb3yq ocHoBHbIe

lonox(eHr.rrr aroMHo-MoneKynflpHofo yqeHuq o cTpoeHrlu BeIrIecTBa 14 3aKOH COXpaHeHI{s

3Hep|LIH;
. pa3ruqarb ocHoBHbre npr{3Haxr4 r43yqeHurx @u:luuecKl4x MoAeneU crpoeHl'It ra3oB,

)r(r,rAKOCTefi H TBepAbIX Ten;

. rrpr4BoAyTb ilpr{Mepbr rrpaKTr{qecKoro I4cnorb3oBaHl4q tpnsuuecrnx 3HaHI{fi o

TCIIJIOBbIX'IBJIEHI,I gX ;

. pelraTb 3aAalrtr, ucnonb3yq 3aKoH COXpaHeHLIf 3HepfI4I4 B TenJIOBbIX IIpOUeCCaX 14

Qopvryntr, cBfl3brBaroulr4e tfusuuecrcue BeJIpIq14HbI (xollluecrno rellJrorbl, TeMrleparypa'

yAenbHarl TenJIOeMKOCTb BeIIIeCTBa, yAenbHatl TennOTa ilIaBIeHpIq, yAenr'Haq TeIIIOTa

napoo6pa:oBaHr{fl, yAenbHafl TenJrora cropaHus rollJruBao xoo$SlrqraeHT noJle3Horo Aeftcrnlrq

TenJroBoro AerarareJrs): Ha ocHoBe aHanv3a ycnoBl4t 3a4aqv 3anllcblBarb KparKoe ycJIoBI4e,

BbrAerqrb $nsuuecxue BeJrr{q}rHbr, 3aKoHbt Ia $opttylrt, ueo6xoAlzl,tble AtIt ee pellleHl{fl,

rrpoBoAr4Tb pacqerbr r.r oUeHHBarE, peanbllocrb nonyqeHHOro 3HaqeHI4t Quruuecrofi serl'{ql4Hrt.

BstuyclcHllK rloJryq HT Bo3N{o}r(H ocrb Hayqurr' c fl :

. ucnonb3o7amb 3HeHufl o meulo7btx flrneHunx e noacedueauoit )tcu3Hu d-qn

o6ecnerteuun 1esonacuocmu npu o6pauleuuu c npu6opaau u mexHuqecKl,tMu ycmpoilcmgcwrtt'

d1n coxpaHeHufl sdopoaun u co6nndeHun Hopxt eKoJtoauLtecrcozo noaedeHun B oxpyacarou4eit

cpede; npu7odumb nput4epbr eKonoeuttecxux nocnedcmsuit pa1omw dauzameneit euympeuuezo

c ? op aHun, me n.r oBbI x u z ud p tt ct e x n t p o c' n t a u t 
1 
u it ;

. pa3ruLtctmb zpaHullbt nput4eHut4ocmu (xtsuuecxux saRoHoG, noHuMamb eceo6tt'1uit

xctpaKmep (tyudaueumcLttbHbtx Qtusuuecxux 3aKoHoG (sarcou coxpaHeHufl sHep?uu G menno9btx

np o t1 e c c ax) u o 2p aHuq e H H o c mb ucno.4b 3 o 6 aHuf q Qc mHbtx s QKo H O 6 ;

o uaxodumu adercaamuyrc npednocrceuuoil sadaqe Qusuuecrcyn uodenu, pa3pewamb

npo1neay KAK Ha ocHo7e uMenuluxcf suauuu o mennogbrx flB,teHLnx c ucnorb3ogaHueb4

MAmeMamwlecKozo annapamo, maK u npu no%oulu uemodoa o\eHKU.

3rexrpuuecKlre M MArHurHbIe qBfleHrlfl

BrtnycrcHuK HayqHTcq:
. pacno3HaBarb 3neKTpolrafHuTHbre TBJIeHHI u o6sgcltsrb Ha ocHoBe I4Melouuxct

:Hauuft ocHoBHbre cnoftcrna u--rv )'cJroBr{g [poreKaHHq 3TI'IX sereHuft: 3neKTplr3allufr TeI7,

esau\aoAeficrBr4e 3apsAoB, alerrpuvecxufi ToK vr efo Aeficreug (renlonoe, xI{MI4rIecKoe,

MatHr4THoe), esauvrogeficrelle tr{arHHToB, 3neKrpoMarHI,ITHa{ I4HAyKurrg, Aeftcreue MafHI4THofo

rroJrs Ha npoBoAHr4K c roKo\r lr Ha ABuxytUyrocq 3ap{xeHHylo qacrl4lly, Aeficrsl4e



3neKTpr4qecKofo loJrs Ha 3aprxeHHyro qacrl4qy, 3neKTpoMarHI4THbIe BOJIHbI, flpfMonuHefiHoe

pacilpocTpaHeHHe cBeTa, oTpaxeHHe r{ [penoMJleHHe cBeTa, A?Icnepcllq cBeTa.

o cocraBJrsrb cxeMbr 3neKTpr4qecKr{x qenefi c nocJreAoBareJIbHbIM I,I ilapanneJlbHblM

coeAI4HeHr{eM 3JTeMeHToB, pa3Jrr4r{aq ycnoBFlbre o6o3Har{eHut{ gJIeMeHToB 3reKTpuqecKHX Ilerreft

(uCrO.rHuf TOKa, KJIIOq, pe3I{CTOp, peOCTaT, JIaMnOsKa, aMnepMeTp, BOnbTMeTp)'

. HcrroJrb3oBarb orrrlrqecKr{e cxeMbl An[ nocrpoeHus I43o6paxeuuit B IIJIocKoM 3epKa,'Ie

H Coor4paloqeft luH:e.
. orrucbrBarb r.r3yqeHHbre cBoficrBa reJr 14 3neKTpoMarHI4THbIe flBileuvg., I4cnonb3yg

$raauuecxue BeJrr,rquHbr: e:rexrpvuecrnfi 3aps& evrra roKa, SneKrpurrecKoe HanpsxeHue,

3neKTpar{ecKoe conpoTprBJleHue, yAelbHoe conpoTl4BneHI4e Be[IecTBa, pa6oTa SneKTpI4I{eCKOlO

rro;ls, MoruHocrb roKa, (toxycuoe paccroqHue u oflrur{ecKas cura JIIIH3EI, cKopocr;

3neKTpoMarHr,rrHbrx BoJrH, !.nvlF'a BoJrHbI u qacToTa cBeTa; Ilppl oilI{caHI4I4 BepHO TpaKTOBaTb

Su:uuecrufi cMbrcJr trclonb3yeMrrx BeJrpIqLIH, I{x o6o:Ha'{eHLIs Lr eAI4HI4IIII u3MepeHl'rfl;

HaxoAr4Tb $opvrynrr, cBfl3brBarorlr4e AaHHyro tpr,r:uuecrylo BeJIHqlIHy c ApyrI4M?I BeJII{r{I4HaMI4.

. aHaJrvr3trpoBarb ceoficrea reJr, 3JreKTpoMafHLITHbIe SBJIeHI{g H npoqeccbl, I'IcnoJlb3ytr

$nsuvecxne 3aKoHbr: 3aKoH coxpaHeHr{fi oneKTpnqecKoro 3apflAa,3aKoH Oua A.rs yqacrKa IIerIkt,

3aKoH ,{Noyll-IIeHrIa, 3aKoH npflMoJrr4Hefisoro pac[pocrpaFleHuq cBera, 3aKoH orpaxeHl4g

cBera, 3aKoH npenoMrreHr{r cBeTa; fiprz 3ToM pa3nl4r{aTb cnoBecHylo soptvtylupoBKy 3aKOHa !I

efo MareMarr4qecKoe BbIpD(eHI,Ie.

. rrplrBoAuTb rrpr4Mepbr ilpaKTr4qecKofo IrcnoJIb3oBaHI{s $usuuecrltx snaHprft o

3JIeKTpOMaTHITTHbIX qBreHntrx

o pe[rarb 3ap;aqv, Hcnonb3yfl $usxuecrue 3aKoHbI (:axon Onra A.ns yqacrKa uenu, 3aKoH

[Noylr-JIeHUa, 3aKoH ilpqMonaHeftnoro pac[pocrpaHeHuq cBera, 3aKoH orpaxeHHs cBera,

3aKoH npeJroMneHzt ceera) z rlopvynbl, cBs3bIBaIoIIIHe Sustzuecxue BeJILIT{t4Hst (cula roxa,

3neKTpr4r{ecKoe Hanps)KeHne, 3neKTpr4qecKoe conpoTuBIIeHlde, yAenbHoe coilpoTl4BneHI4e

BeuecrBa, pa6ora 3reKTpr4r{ecKoro rroJrtr, MoulHocrb roxa, {torycHoe paccroqHl4e I4 oilTlaqecKaq

c[JIa JrHH3br, cKopocrb oneKTpoMafHr.rrHbrx BoJrH, !^npr]Ha BoJIHbI 14 rlacrora cBera, $opuylrt
pacqeTa 3neKTpr.rqecKoro conpoTr4BneHr.Ifl npl,InocneAoBaTenbHoMpInapaJIJIeJIEHOM COeAI4HeHnI4

ilpoBoAgr.rKon): Ha ocHoBe aHanLl:,a ycnoBr4rr 3a4aLrkr 3anncblBarb KparKoe ycrloBl'Ie, BblAerqrb

$usuuecrue BeJrr4r{}rHbr, 3aKoHbr H Qoprnlylrt, neo6xoAaMble An{ ee peuIeHus, npoBoAI'ITb

pacqerbr r.r oueHrrBarb peanbHocrb ilonyqeHHofo 3Haqerurx clu:u'recxoft BeJII4.{I'IHbI.

Brtnycru uK rIoJlyq I{T Bo3Nro}r(H ocrr' H ayrl HTb c fl :

. ltcnorb3ocamb 3HaHun o6 enexmpo.vaeHumHbm nzneHunx s noacedueauo[t acusuu dna

o1ecne.teuun 6esonacuocnxu npu o1pauleuuu c npu1opauu u mexHuqecKwtu ycmpoilcmgaMu,

d:rn coxpaHeHltfl sdopocun u co1nrcdeHun HopM gKonozwtecrcozo noaedeHufl 6 oxpyttcanqeu

cpede; npuaodumu nput4epd rrrunHufl 3treKmpovazHumHbffi usnyveuuil Ho Jlcurbte opzaHusMbt;

. pa3Jtuttamb zpaHuqbr npuweHaMocmu $usuuecxux 3aKoHoG, noHuMomb eceo1tquw

xapaKmep QyudaueumanbHbrx 3aKoHoG (sarcou coxpaHeHuz ereKmpuqecKoeo sapfloa) u
ozpaHutteHHocmb ucno"rrb3onaHun ttacmHbffi 3aKoHo6 (sarcou O.tta dnn yqocmKa qenLt, 3aKoH

/{:trcoyna-Jleu4a u dp. ),'
. ucnorb3olamb npue.Mbr nocn'tpoeHufl cPusuuecrcux vodeneit, noucKa u Qopuynupoercu

dorcasame,lucmc attdauHtmbtx zunome3 u meopenxuuecKux autaodoa Ha ocHoge SJvnupuqecKu

y c m aH o 6Jx e uuutx (t axmo e :

o uaxodumu adexaamuyn npednotrceuuoit sadarte $usuuecrcyn .I4odenb, pa3pewamb

npo1neuy KaK Ha ocHone uvenuluxcn suauuil o6 ?neKmpoMa?HumHbtx flzneHunx c

ucnonb3o7aHueM l4ameilemuuecKo?o annapama, maK u npu no,\totllu uemodoa oqeHKu.

Kearrroerle flB,'IeHuff

BstnycxHuK Hayqurcq:
. pacrro3HaBarb KBaHToBbre rB-leHHr pt o6rscssrb Ha ocHoBe I4Melorquxcs zuasufr'

ocHoBHbre ceoilcrea r4xr{ }'ciroBns rrporeKaHr.Iq 3TI4x qeJreHHfi: ecrecrBeHHafr v vcKyccrBeHHal

paAI4oaKTI4BHocrb, o-, p- H y-H3-r)'r{eHplfl, Bo3HtlKHoBeHI{e luHefiqaroro crleKTpa I43nyqeHus

ATOMA;



. orll4cblBarb I{3yqeHHbIe KBaHToBbre qBJTeHuf,, I,rclroJrByr tpu:uuecxue BeruquHrr:
MaccoBoe qucJro, 3apflIoBoe r{ucJro, nepproA nonypacnaAa, 3Hepru[ Qoronoe; rrpu onucaHr4]r
rlpaBunbHo rpaKToBarb $zsu.recxufi cMBrcJr HcrroJrb3yeMblx BeJrHrIuH, rrx o6o:Ha.{eurrfl kl
eAI{HI4IrbI u3MepeHuq; HaxoAHTb t}opvry:ru, cBq3brBaroulre AaHHyro $u:uuecny}o Benr4qaHy c
Apy rr4M H Berrnqr,rH aM pr, Bbrlrur cJrsrb 3HaqeH r,r e @ usuvecroft nellluuurr ;

. aHiull43l{poBarb KBaHToBbIe rBJrerrus, Hclonmyq $u:uvecxue 3aKoHbr r4 rrocryJrarbr:
3aKOH COXpaHeHVq 3Heprun, 3aKoH coxpaHeHr4r 3reKTpr4rrecKoro 3apflI\a, 3aKoH coxpaHeHr4q
MaccoBofo ql4clra, 3aKoHoMepHocTr,r v1anyl{eHvrfr, r,r norJrorqeHas cBeTa aToMoM, npl4 STOM
pa3nllqarb cnoBecHylo dlopuy"rrupoBKy 3aKoHa pr ero MareMarHqecKoe Bbrpa)r(eHr.re;

. pa3rHtlarb ocHoBHbre [pI43HaKI4 rlnaHerapuofi rro4eJrn aroMa, uyxlounoft MoAeJrr.r
aToMHOfO flnpa;

o npHBoAXrb npl4Mepbl [poqBneHr,Ur B ilpupoAe v npaKrr.rqecKoro HcrorB3oBaHHq
paAI{oaKTI4BHocrpI, q.4epHbrx 14 TepMoruepHbrx peaxqnft , cneKTpanbHof o aHaJrr43a.

BsrnycruruK rI oJryrrlrr Bo3 N{0)I(H o crr, H ayqurr,c q :

. LtcnoJlb3olamb no.qyqeHHbte 3HaHLtfl a noaceduesuoil )rcusHu npu o6pau4euuu c
npu6opauu u mexHuqecKLtMu ycmpoilcmeauu (cuemttuK uoHLt3upynu4ux ttacmur4, dosuuemp),
dm coxpaHeHun sdopoaun u co1nndeHutt HopM eKoJtozuqecrcozo nooedeHun 6 orcpycrcanu,leit
cpede,'

. coomHocumb gHepeuro czn3u amowHbtx ndep c dejtercmou Maccbt;

. npu9odumb npuMepbl aryuflHun puduoaxmuzHbtx usnyueuuit Ha )rcugwe opeaHrcM1;
noHhl,Iamb npuH\un deilcmaun dosmtempa u pa3truuamb ycno?uf ezo ucnonb3o7oHufl;

. noHLtt4amb gKoJtozwtecKue npo6neut',t, BosHuKanu,lue npu ucnonb3o7oHuu omoMHbtx
s.\eKmpocmauquit, u nymu peweHufl emux npo6neu, nepcneKmulbt ucnonb3oGaHun
ynpa*nflet tozo meptwond e pu ozo c uHm%a.

B pesynrrare y BbrnycKHnKoB 6yayr c$oprvrzpoea*br nuqHocmHbrc, peeyJrnmu1Hbrc,
no3 H agameIbH ile u KoMJvIyH UKg muqHbl e yHrrBepcarrrbHbre yve6Hsre Aefi creuq.

.}.lb Ooprr,rupyerurrre
yy.4

l0 x.racc I I rnacc

Jluqnocrsrre YYn Mr4poBo33peHpre,

cooTBeTcTByrOUee

coBpeMeHHoMy ypoBHro pa3BHTr4t

HayKL{, 3HaqUMOCTH HayKr{,

IOTOBHOCTb

TexH14qecKoMy

BJraAer{I{e

K Hayr{Ho-

rBopqecrBy,
,uocroaepnofi

uH(popnaqneft o ilepeAoBbrx
AOCTHXeHT{'X u oTKpbrTr.rtrx
vupoaofi 14 oreqecreeHHofi
HayKa, :laa}{TepecoBaHHocTb B

HayqHbrx 3HaHHrx o6 ycrpoftcrae
MHpa ri o6uecrsa;

|OTOBHOCTb

o6yuaroquxct K rpyAoBofi
npoSeccuosalrHoft
ACqTENbHOCTE KAK K

BO3MOXHOCTH yqAgTplfr B

peIUeHI.rH JIpIrIHbrX,

o6ulectneHHrrx,
focyAapcrBeHHbrx,
o6uesaunoHanbHbrx upo6len:

'ocosHaHHrrfi nu6op
6yayuefi upoQecculr KaK rryrb r.r

cnoco6
co6crseHHrrx

peanr43arlr{14

)KH3HEHHbIX

nnaHoB;

IOTOBHOCTb

o6yuarorqraxcr K rpyaoeofi
npo(peccraonalrnofi
AerTenbHocTpt KaK K

BO3MOXGOCTT.T yqacTprfl B

peIIreHlIH JIilTIHbIX,

06ulecreenusrx,
focyAapcTBeHHbrx,

o6ruesauraoHaJrbHbrx npo6.nerr,r;



2 Me'ranpe,urureruble
vvA

craBlrrb u $oprr,tyrrupoBarb coOcrnennrre 3araqn B

o6pasonarelrnoft Aef,TeJIbHo crvl n )K43HeHHbIx cl'ITyauusx;

opraHl{3oBblBarb o(p$er<rururrft iloucK pecypcoB,

ueo6xo.qunabrx AJrt AocrI4)KeHI4 s nocraBJlennoft qelu ;

coflocraBrqrb nolyuennrtfi pe3ynbrar AeqrenbHocrpl c

nocraBJreHnofi sapanee uenblo.

a
J flosHaeareJlbHble

vvA
HcKarb H HaxoALITr o6o6rqenHble cloco6u trtreurenus 3aAaq, B

ToM rrr{cJrg, ocyuecTBnsTb pa3Bepnyrufi zuipopuaUuosnrrfi rrorIcr !I
craBr.rrb Ha efo ocHoBe HoBbIe (yue6nue lt lro3HaBarellulre) 3aAatlu;

Kpprrr.Lr{ecKl4 oueHl4Barb 14 I4HTepnperllpoBam un(popuaquto c

pa3Hbrx no3uuuft, pacno3HaBarr, vt (pnxcrnponarb nporllBopeql4fl B

uu$opuauuoHHblx I4croqHl4Kax ;

BbrcTpaLIBaTb 14HAr4Br{AyairbHyIo o6pasoea'reJlbHyIo

co cropoHbl ApyrllxTpaeKTopurc, yqI4TbIBat orpaHI,IqeHI'It
yqacTHI4KOB I{ pecypcHble orpaHvqeHus;

MeHsrb I,I yAepxl{Barb pa3Hble IIo3I,IIII4I,I B nO3HaBaTenbHOfr

.uesrerbHocTu.

4 KorrluyHnxarLIBHbIe
vvA

pa3BepHyTo, JIO|UTIHO 14 TOqHO

I4CTIOIIb3OBAHI4CM A.IICKBATHbIX

s3bIKOBbrX CpeACTB;

I43JIA|ATb CBOIO

(ycrutx u
TOqKy 3peHl{t c

UuCrirleuuslx)



Cogepxanue
10 n"racc:

Be eAeHHe. @u:|uxa rr Q lr:luu ecKH e MeroAr,r rc3yq enlrq flpupoAr,r
@usuxa - HayKa o npupore. @ptsuqecxl4e reJla rr sBreHufl. Ha6lro.uerue v onr4gaHr4e

rlu:uuecrux seJreHraft. @prsuqecxprii 3Kcnepr4MeHr. MolenupoBaHrle seJreHufi Lr o6reKroe
npuponbt Ou:nqecxae Berur{HHF,r H rrx r43MepeHrze. ToqHocrs 14 norperxHocrb H3MepeHui.
MexaynapoAHas cacreMa eAuHuq.Ou3r4r{ecKae 3aKoHbr I,r 3aKoHoMepHocrr.r..@t,tsuxa H TexHHKa.
Hay.rrrslt MeroA IIo3HaHHs. Ponr $usuxlr u SoprrupoBaHr,rn ecrecrBeHHonay.ruofi rpaMorHocrr4.

MexanuqecKne trBreHr.rq
Mexanzqecxoe ABI4)KeHHe. Malepua,rrHar ror{Ka KaK MoAenb $lrsnuecxoro rena.

OrHocurelbHocrb MexaHuqecKofo ABult<eHrrs. Cncrenra orcqera. @uguqecrne BeJILIqT{Hbr,

Heo6xoAptuble Anq orrucaHr4r ABrrir(eHlrr u B3avMocBs3b Mexry Hr,rMr4 (nyrs, lepeMerrleHr{e,
cKopocrb, ycKopeHue, BpeMs AeuNenns). PaenonrepHoe 14 paBHoycKopeHHoe npanaolunefinoe
ABI{)KeHve. PanHortepnoe ABlrxeHXe tto oKpyxHocrrr. llepnufi 3aKoH Hrrorosa vt

uHepuax.Macca reJra. fl:roruocrr BeulecrBa. Cra:ra. EAusnurr caJrbr. Bropofi 3aKoH Htrorona.
Tperufi 3aKoH HuoroHa. Cso6o.qHoe rraAeHne reJr. Cuna rqxecru. 3axou BceMr.rpHoro
rsforeHlrr. Cuta ynpyrocrr4. 3aroH fyrca. Bec rera. HeeecoN,{ocrr. Cssgr Mex4y cr.rnofr
TrI)KecT[ tt tr,taccofi rela. [uHaMoMerp. PanuoAeficrByroulaf, cr4na. Cwta rpeHr4r. TpeHue
cKoJIbxeHLIl. Tpenue rrorof,. Tperiue B npilpoAe r4 TexHr4Ke.

I4ltnymc. 3axos coxpaHeHprr HMnynbca. PeaKrueHoe ABr{)Kesue. MexaHrrqecKas pa6ora.
MorrlHocrr. 3neprur. floreuuualbnas, Lr KuHerprr{ecKaq 3Heprar. llpeeparueHlre oAHofo Br4Aa

MexaHplr{ecroft ouepruu n 4pyrofi. 3axon coxpaHeHr4s nomrofi MexaHur{ecrofi oriepruu.
Ycroeuq paBHoBecHfl TBepAoro reJra, r4Meroulero 3aKpenneHHyio ocb ABr4)KeHr{r.

Molrenr cuJrbr.

OcHonr,r Morexyfl qpHo-KnHeruqecxoi Teoputr
Crpoenue BelrlecrBa. Arolru pr MoneKyJmr. Tenrosoe ABr4xeHr4e aroMoB r4 MoJreKyn.

B:aururoleficrBne (npnrxNeHne 14 orra,rxueaulre) MoneKyn. Tenroeoe paBHoBecr4e.

Ter'rneparypa. Cessr reMneparypbr co cxopocrbro xaorr{r{ecKoro ABuxenr4q qacrr4rl.

Buyr-peuHxt 3Hepfut. Pa6ora H TennonepeAar{a xax cnoco6br r.r3MeHeHr{rr BHyrpeHuefi snepruu
TeJIa. Kora.{ecreo renjlorbr. 3aros coxpaHeHprq u npeBparrleHr4t oHepr}ir{ B TerrJloBbrx
lpoqeccax. Irlcnapenue 14 KoH.[encauus. ilornouleu]re 3Hepfr{u npu vcrtapeqttv )Kr4.qKocrr4 t4

BbIAeJIeHHe ee nppr KoHAeHcauvw ilapa. KHnenue. 3aeucu\,{ocrb reMneparypbr Kr4neHn.fl or
AaBJreHr{s. Blaxnocrr Bo3Iyxa.

OcHoBbr repMoAuHaMrrKrr
Pa6ora ra3a rlpu pacIIIHpeHlrI4. llpeo6pasoBaHufl 3Heprura B TerrJroBbrx Marrrr{Hax

(naponar ryp6uHa, ABrrfareJrb BHyrpeHHefo cfopaHr.rfl, peaKTrrBnrrfr geHrarem). Kll[ TennoBofr
MAIXHHbI.

Ocnosrr 3,'reKlpoArrHaMIrKrl
3lexrpvvecKoe trone rax oco6rtit su1 Marepr{pr. HanprNeHHocrb oreKTpr,rqecKoro

norq. .{eftcrnae 3neKTpuqecKofo noJrr Ha oJreKTpurrecKpre 3apsAbr. KoHAeHcarop. 3Heprut
3neKTpr.rqecKofo nonr KoHAeHcaropa.

3lempuuecruft rox. I4croqsuxu gneKTpuqecxoro roKa. 3lexrpuqecKas uenb pr ee
cocraBHble r{acrll. Hanpan:renue u Aeil.crBl{q oneKTpr{qecKoro rora. HocureJru SJreKTpvqecKr,rx
3apqnoB B MeraJIJIax. Cnla rotca. 3nexrpl4qecKoe HanprxeHr.re. 3nerrpnqecKoe colporr4BJreHr4e
rlpoBoAHt4Koe. EInFrIaUbr coflporueJreHr.ig.3aer4cHMocrb cr.rnbr roKa or Ha[pqxesus. 3axoH Orr,ra

nnt yqacrKa UeIIH. VAelrHoe coilporllBJlenue. Peocrarbr. flocne.[oeareJrbHoe coeArrHeHr4e
ilpoBoAHHKoB. flapa,uelrnoe coeAHHeHLre [poBoAHHKoe.Pa6ora gneKTp]rqecKofo rroJrr no
trepeMeIqeHi'Irc 3neKTpl4r{ecKrzx 3apflAoB. Mou1nocrr 3neKTpprqecKofo roxa. Harpenanne
IIpoBoAHI4KoB gJIeKTpLIqecKuM ToKoM. 3arou fiNoynx - Jlenqa. 3lexrpvuecKr4e HafpeBareJrrHbre
14 ocBerrrreJrbHbre npu6oprr. Koporroe 3aMbrKaHlre. Tox B pa3nr,rr{H6rx cpeAax.

Terurr ,ra6oparopnsrx pa6or e 10 n.rracce



Ila6oparopHax pa6ora J\! I < tr4:vrepeH I4e rcosS cf uuu eHra rpeHzq cKo:rbxeHl4s)

Ila6oparopuax pa6ora J\12. <I4:y.reHHe 3aKoHa coxpaHeHl4q MexaHl4tlecxofr 3Heprl4l4).

Jia6oparopnax pa6ora Ns3 (3KcnepnMeHralrbHal rpoBepKa 3aKoHa fefi-Jkoccara>

Ila6oparopual pa6ota Ns4. (llocneAoBareJIbHoe I{ ilapanJIeJIbHoe coeAI{HeHI4e [poBoAHI4KoB)

Jla6oparopnar pa6ora lll!5. <I4:nrepeHue 3AC I{ BHyrpeHHefo conporlzBJreHlls Hcror{HI{Ka

TOKa).

1l rc,racc:
OcHoesr f JI eKTpoAH H a M H KIr ( n poao;rxeH lr e).

Manrurnoe rIoJIe

B:aururoAeficrBr.re roKoB. Manrurnoe none roKa. Marurnrnas IIHIyKIIHr. Cula Arranepa.

Cuna Jlopenua.
S.nenrponrarHrlTHaq trHAyKIrIrs

-flereHr,re 3JreKTpoMarnuruofi HHAyKurrr4. Marnurnr,rfi uoror. 3axon 3neKTpoMarHuurofr
prHf)'Kur{r4. llpanu:io Ilenqa. Carror.rH4yKur4{. I4u4yxrueHocrb. B3aI{MocBq3b 3neKTpuqecKofo I'I

\{arH r.rrHoro no:refi . 3lexrportarHplTHoe rtoJre.

3rexrpouAf HITTHLIe Ko,re6anufl H Bo,'IHbI

Cno6olsrre role6auuq e xore6areJrbHoM KoHType. liepnoa ceo6oAurtx 3.[eKTpI4r{ecKI'IX

xo-re6aHufi. llepeuenHrrir elexrpuuecxilfi ToK. feHepupoeanue olempu'recxofi 3HeprpIt4.

TpaHc$opvarop. llepe.qaqa 3neKrpr{qecrofi :Hepruu. 3:rexrpoMarHnrHble BoJIHbI. Ceoftcrea

?--reKTpolrarHLITHIIX BoJIH. flpuHqr,rnrr paAr{ocBqgil. TereeuAeHl{e.
Onruna

Ceeronste Bo!'IIrbI.

Cropocm cBera r.r Mero.qbr ee pr3MepeHng. 3arousr orpax(eHplfl u npenoMrleHl4s cBera.

Bo;rHossre cBoficrBa cBera: rvcilepcvrfl, raHrep$epeHul4t cBera, 4u$paruul cBera.

KorepeHrHocrr'. lloneper{Hocrb cBeroBbIX BoJIH. llolxpu:aqplr cBera'

3lerrenrsl Teopurl orHocureJlbHocru
llocry:rarr,r reoplnr orHocr.{TeJrbHocrLI. llpilHuun orHocl4reJlbHocrll 3finurrefina.

flocroqHcreo cKopocrr4 cBera. llpocrpaHcleo kr BpeMl e cuequalsuofi reopl{I4

oTHoctrTeJrbHOcTIL PelsrlreuCTCKafl ApIHaMHKa. Css:s Maccbl c suepraefi.
I{:"ryveHuq u c[eKTpLI

PalruqHsre BHAbr 3neKTpoMarHr.trHbrx u:llyueHufi 14 I4x npaKTnqecKoe npHMeHeHI4e:

cBor-tcrBa H npuMeHeHue aHrppaKpacHbrx, ynrrpa$uoleroBblx r{ peHTreHoBcKI'IX uzttyueuuit.

lllxana f.rexTpoNrafHI4THIIX u:lyveHnfi .

KeaHroean tlurnxa
frmorega lbranxa o KBaHrax. OorooScfexr. YpaeueHue 3finurreftsa 4nt Soroe$(|erra.

@orossr. frmorega ae Bpofi:rx o BoJrHoBr,x ceoficreax qacrl4u. KopnycxynspHo-BonHoBofr

,f,)'arH3lr. Coourourenue HeonpeAeneFrr{ocrt4 fefi:eH6epra.CrpoeHne aroMa. Onrrrrt
Pe:ep$op:a. KeaHroeF,re nocryJrarrr Bopa. tr4cnycxaHne r{ nofnotueH}Te cBera aroMoM. Jla:epsr.

lvlo:e:ur crpoeHuq aroMHofo qApa: nporoHso-HeftrpoHHax MoAenb crpoeHl4l aroMHofo

sApa. -flJepHbre crr.tbr. .{eQexr Maccbi H 3Heprr4 fl cBs3I4 HyKnoHoB B sApe. fltepnas 3HepfernKa.

Blussue uorurtnpl-rcrueft paqrlaL\w,t Ha xr{Bble opfanll3Mbr. [o:a I,I3ryr{eHI4t, 3aKoH

paAuoaKTr,rBHoro pacna.ta H efo crarr4crr.{r{ecrnfi xaparrep. 3nertleHTapHble r{acruubl: qacrliubl

r{ aHTHqacrnru. @1-H:a\IeHTaJIbrlble 83aHMoAeft creH q

flonropeuue.
Tenrnr ,'ra6oparopHt rx pa6or e l1 Kracce

Jla6oparopHan pa6ora .Ns1: I,l:yueHue flBreHr4q 3JreKTpoMarHursoft rHAyKqI4I{.

Jlaboparopnan pa6ora .\'!2: I4:uepeHue rroKa3areJls ilpeloMneHuq creKJTa.

JIa6oparopnan pa6ora .\''e3: tr4:nepeHue rJlt{HbI cseroeoft BoJIHI,I.

Jladoparo pHa n pa6ora .\'i{ : < I,lsyueHue rpeKoB 3aps}KeHHbrx qacrull)'



I. TeuaruqecKo e rIJraHrtPoBaHue

10 nlacc:

Ko"ruqecrno
qacoB

Kourpo.llsnan
Pa6ora

JIa6oparopHbIe
Da6orbl

Ns Paue.n

Bee.{eHue. @usuxa u Susuuecxue
Mero,ilbr I{3yqeHI4s npl4poAbl

I

2. Mexannra z5 2 2

3. Ocnosbl MoneKYnflPHo-

KlrHerrrlecrofi reopuu
t0 I I

4. Ocnosbl TepMoAI{H aMH KI'l 8

Ocnoebl 3nelffpoAu HaM HKH 24 I 2

-T-
68 5 5

ll rnecc:

JE Pasler Koru.recreo
qacoB

Kourpo.uuran
pa6ora

JIa6oparopHbIe
pa6orrr

I Manrr,rrsoe noJle 5

2. 3nerrpouargl,ITHaq I4H.[y KIII{q 7 I I

3. 3lerrpouarHl'ITHble Kore6aHus Ia

BOJIIIbI

t2 0 0

4. Orrrsxa l6 I 2

5 CTO
a
J

6 KsatrroBafl dusnra l8 2 I

7 flonropenne 1

I4roro 68 5
AT

I

I


