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TIOfl CHI'TTEJIbHA' 3AIIIICKA

flporparranaa no Qz:nKe Ha ypoBHe ocHoBHoro o6qero o6paronaurg cocraBJreHa Ha
ocHoBe nonoxenraft u rpe6onanufi r pe3ynbraraM ocBoenr,rr na 6asonoM ypoBHe ouroeHofi
o6pasonarenruofi flporpitMMbl, rpe,qcraBJreHHbx s OfOC OOO, a raxx(e c yr€rou
$egepa"urHofi pa6ouefi npolpaMMbr Bocnr.rraHr.rr vr Kourlenqulr nperroAaBaHr.rr yre6Horo
rrpeAMera <Ousr.rKa>.

Co4epNaHrae rpofpaMMbl rlo $uszre HarrpaBneHo Ha (fopnauponanqe
ecrecrBeHHO-UayrHOft rpaMorHoctn o6yuaroq[xcs r4 opraHr{3arlurc r.r3}r{eHrar susraxl4 na
AeflTenbHocrnoft ocuose. B [porpaMMe no ftrasr.rre frr{TbrBarorcr Bo3Mo}KHocrLr yre6Horo
npe.{Mera B peaJILI3aIIru rpe6onauufi O|OC OOO K rrnagr.rpyeMbrM ruqHocrHbrM vr

MeraIIpeAMerHbIM pe3ynbraraM o6yreuux, a raKxre MexlpeAMerHbre cBr3r{
ecrecrBeHHo-HalrqHbrx y're6nrx npeAMeroB Ha ypoBHe ocHoBnoro o6ulero o6pasonanzx.

llporpalrua uo Qz:uKe ycranaBJrlrBaer pacnpeAeJreuue yre6Hofo Marepnuru 11o roAaM
o6yrenur (no rnaccala), npeAnaraer rrplrMepHyro [ocJreAoBareJrbqocrb krsi,.lrellfl, TeM,
ocHoBaHHyIO Ha JIOTI,IKe pIBBI,ITLIT [peAMeTHOfO COAepXaHr.rr v yrere Bo3pacTHbrx
oco6esnocrefi o6yraroquxcr.

llporpauua no Qu:nxe paspa6oraHa c rlenbro oKa3aHr.r{ MeroAr.rqecxofi noMor[]r
B co3Aaur{r{ pabovefi rporpaMMbr no yve6HoMy rrpeAMery.

B paurcax peaJlu3alluu [peAMera <@Hsr.rKa> B ypoqnofi 4exrenbHocrr{ ocynlecrBn flerc;-
npo(fopnenraqrroHHar pa6ora s7 -9 Knaccax.

@uguxa tBncerct cucrerraoo6pa3yloqr.rM Anr ecrecrBeHno-HayqHhrx yue6nrx [peAMeroB,
rlocKonbKy Sraszuecxue 3aKoHbI Jlexar B ocHoBe rrpoqeccoB u ssne:Tuir. r,r3fraeMbrx xl,rl,rzefi,
6uolorueft, acrpouoMueit u Susuuecxofi reorpa$uefi, nuocur BKna.q B ecrecrBeHHo-HayqHyro
KaprlaHy MI{pa, rrpeAocraBr-f,er uan6oree scHbre o6paaqrr upr{MeHeHr.rr Hayr{Hofo MeroAa
no3HaHHr, TO eCTb CUOCO6a noJryqeHHr AocroBepHrrx sHaHufi o Mzpe.

O.qna lr3 TJIaBHED( 3aAaq $r.rsuvecxo.o o-6p*o" alars. B crpyKType o6qero o6pasonaHr.rx
cocrol'IT B (poprrauponanraz ecrecrBenHo-nayunofi fpaMorHocrr{ H r.rHTepeca K HayKe y
o6y.raroqraxcx.

I4syreuue $zsuru Ha 6agonou ypoBHe npeArronaraer oBna.4eHr.re cneAyroqr{Mr{
KOMrrereHTHocrrMn, xapaKTepr43yroqr,rMr4 ecrecrBeHHo-HayqHyro rpaMorHocrb:

. HayqHo o6rscngrr flBnrenvfl],

. oIIeHI,IBarb I,I noHllrraars oco6eHHocrrr HayqHoro uccneAoBaHr4r;
o raHToPrIpeTLIpOBaTb AaHHbIe r{ ?rcrroJrb3oBaTb HarrHbre AoKa3aTenbcTBa Ant

nolyqeHur BbrBoAoB.

I{elr I'I3freHI{t (pnsraxu Ha }poBne ocHoBuoro o6ulero o6pasonanvs orpeAeJregbr B

KoHIlenquu [pelo.qaBauux yuelHoro npeArraera <Qragr.rKa) B o6pasonareJrbHbx opraHrr3arlr1qx
Poccuftcroft (De4epaquv, peanlrcylotqrx ocHoBHhre o6qeo6pasoBareJrbHbre rrpofpaMMbr,
yrnepNA€uuofi peureHlleM Konleruz MunucrepcrBa npocBeilIeHr.r.f, Poccnftcrofi (De4epaqrau

(npororon or 3 4exa6px2019 r. Ns flK-4nn).
f{e.rru lr3yrreqnff Qllrunu: +

o npuo6pereHr.re r.rHTepeca v crpeMJreHr4r o6y.rarorquxcx K HayqHoMy r.r3ytreHr.rrc
nprIpOAbI, pa3BI{TI'Ie rax LIHTeJIneKTyaJIbHbIX I,I TBOpqeCKUX CnOCO6nOCtefi;

' pa3BI'IT[e npe4crannennft o HafrHoM MeroAe no3HaHr,rr kr $opuuponaur,re
r,rccJIeAoBaTeJIbCKOrO OTHOrleHI,rr K oKpy)KaIorIr{M rBneHr.rrM ;

o (fopruupoBaHlle Hafruoro MLIpoBo33peHvr KaK pe3yJrbrara r,r3yqeHrrr ocHoB crpoeHr{{
Marepru4 r.r Qylrgarr,renTaJrbHbx 3aKoHoB $raumu;

o $opuupoBanlle [peAcraBJleuufi o pomr $nsu:rtvt Nrfl pa3Bvrrrrs, Apyrkrx ecrecrBeHHbrx
HayK, TeXHTaKI'I r,r rexHonornfi;

rrr{Tenro



o pa3BETEe trpe'fcraB-re'EE o Bo3Mox'brx ctfepax 6yayrqefi upoSecczosan'rofi

iffiHfltr' 
cB-'3€t'Hofi c susuxofi, uo4roroBKa K 4anrneftrueuy o6y.re"". 

" 
,ro*

'{ocruxeurae 3TI'rx rlenefi [porpaMM'r rro Sasaxe Ha ypoB'e ocHoBHoro o6rqeroo6pasonanax o6ecnequsaerc, perrrerrueoa cJreAyroqux 3 aAarr :o npao6pereur.re sHaur4[ o
rerlrloB'x, 3neKrprqecKvx, rlffiff:1T.""#r""HT:r""r:T;;:"' " MexaHLIqecKI{x,

o npno6pereHl'Ie yueuzft ofillcblBarb v o6rscn{* susrzvecxze ,BJreHr.r, clrcrroJlb3oBaHr{eM rrojrfreuHbx snaHaft ;o ocBoeHlle Mero'{oB pelre'I'x npocreft,'Jllx pacqernrrx 3aAaq c ucrroJlL3oBa'r'eM$usravecxnx uogenefi , TB.prrecKr4x r{ upaKTr4KO-Opkr eHTprpoBaHHbIX gara,";o pa3BIzrLIe yuenrfi na6lro4a* [p]IpoAHbIe rBJreHr.I{ u BhrrroJrHqrb orrbrrbr,laooparopnrre pa6orbl I'I 3KcneprrMeHTan'H're r{ccJreAoBa'r' c t4crroJrb3oBaHr4eMr.r3Mepr.rreJrrHbrx npu6opon ;

' ocBoeHl4e [prleMon pa6otrt c unSopn'l a\weft SN:rzvecxoro coAepx a'vrs.) BKrroqturuusoprrtaqvro o coBpeMeHHbIX Aocrrrxe'r.rrx ezsnxr.r, a'aJrr,r3 yr Kpr'Tr.rrrecKoeorleur{Banrre uH$ opnaaquz ;o 3HaKoMcrBo co c$epanaz npo0eccuo'a;rruofi Ae{TeJrbHocrr4, cBr3aHHhrMr,r c Qtr:uxofi,rI coBpeMeHHhIMr4 TexHOJIOrI4rMrr, ocHOBaHHhrMr.r
Haz:vre'aeszszxnro*"""trypoeeHs)rru*o-"x1x."##:HT.-#lJr"TrTffJffi 

,orBoAl{rct: s 7E' B Knaccax - 67 'racos 1z t,,i 
" "#ot)," 7f xnacce - 66 .racos (2 uaca v

Xffil. 
n 8 A'Ixnaccax -67'racon('2uacau".o"rro), n grnaccax-99-rracoB 

(3 vacae
flpe4naraenarrft n [porpaMMe no $rzsrarce nepeqeHb na6oparopurx pa6or 14 o[brroB Hocr4TpeKoMeHAarenrnrrfi xapaKTep' r{I{Ten6 Aenaer nrr6op npoBeAeHr.ra na6oparopHhrx pa6or wonbIToB c yrerou L'"[r4B,rryurb'bx oco6euuoct.fi;fi;'.'Xc.f,, crrrcKa srcuepnrueHraJrbHbrxsaganuil [peAnaraeMbD( B paMKax ocHoBHoro rocyrapcrBeH'ofo 3K3aMeHa no $uszxe.
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COAEPXAHI,IE OByTIEHI4fl

7 KJIACC

Pa:Aen 1. ousnxa rr ee poJrb B no3rraHr{r.r oKpyxarc'uero Mr{pa.
@I{sIIxa - HayKa o [papoAe. -flereul,Is [pr4poAbr. @ugzqecxze rBJreHr.rr: Mexa'rarrecKr.re,

TenJloBbre, greKTpl4qecKHe' MilrHLITHbIe, cBeroBbre, 3ByKoBbIe.
Ofisu'recru" 

""n1:{1"t. 
I'Isuepenrae 1[usu.recrux Benr.rtrr.rH. @r,rgr.r.recxrae npu6opsr.

florperunocrb u3Mepennfi . Mexly'apoAHiur clrcreMa eAr.r'r.ru.
Kar (fusura Lr Apyrtre ecrecrBenHsle HayKr4 r,Brraror npr{poAy. EcrectneHuo-nayrnrri

MeroA [o3HaHI'It: na6lro4eru're, ilocrauoBKa HafrHoro Bonpoca, BbrABI,DKeHr,Ie rr{[ore3,
3KCrIepI4MeHT IIO [poBepKe rl4nore3, O6rscHeHue ua6nroAaeMoro flBneilLr'.. onzcanrae
$uauuecnux snreHlrfi c rroMorrlbro nao,uenefi.

,{euoncmpaquu.
l ' Mexanr''recKlre' TenJroBbre, greKTpl4qecKl{e, MaFHLrrHbre, cBeroBhre fl,,rreHvfl,.2' @r'rgraqecxrae npn6opu lI [poqeAypa [prMbrx rnsuepeHr.rfi aHaJroroBbry u qusponurra

npubopou.

Jlafiopamopuue pa6omb, u onilmbt.
1. onpeAereHr.re rle'br Aene'r{r rrrKrlJr'r r.BMepr,rrenb'oro npu6opa.
2. I4srrtepeuue paccroxnuft.
3. I4suepenue o6renaa xr.rAKocrr.r ra rn€pAoro rela.
4. Onpe4elen[e pa3MepoB MurJrhrx ren.
5. I4sueperuEe reM[eparyphr npu rroMorqfi xrr4.uKocrHoro

reMIIepaTyphr.

6. flpone4euze uccneAoBa*vrfl 
',o 

[poBepKe rr{[ore3hr: Aurnb'ocrs norera [rapr4Ka,
IlylrleHHoro ropl'I3oHTaJIbHo, reu 6onrure, qeM 6onrrue Bbrcora nycxal

PagAe.n 2. rrepnonaqarbHbre cBeAeHr.rff o crpoeHrru BerqecrBa.
crpoeuue BerrlecrBa: aroMbr ,r MoJreKyJrbr, HX pi*Mepbr. onrrrsr,

Ar.rcKperHoe crpoeHr,re BerrlecrBa.

.{nr'xenue qacrr.rq BerrlecrBa. cnrgr cKopocr}I ABr.x(e'r{.fi qacrr.rq c
Epoynoncr<oe ABraxeHr,re, arQ$ysux. BsaruoA.fi.ru"" qacrlrrl BeruecrBa:
OTTAJIKI,IBAHIIE.

TepMoMeTpa 14 AaTqr,rKa

AOKa3brBaroIIIr{e

reuueparypoft.

[pHTSXeHr.re u

Arperatnrre cocrotHt4s BerllecrBa: crpoeuze ra3oB, xra4xocreft vr rnep4rx
(rplrcrannuuecxnx) rer. Bsa[MocBs3b MexAy cnoftcrear\dr{ BerrlecrB B pa3Hbx arperarHbrx
cocrosHE X I4 Hx aroMHo-MoneKyJLtrpHbIM crpoeHl{eM. Oco6enHo"t" u.piaargbrx cocrosHraft
BO.IIbI.

,{enoncmpa4uu.
l. Ha6nro4enne 6poynoBcKoro 4nukenux.
2. Ha6nro4enze 4u(f Sysr,rr.r.
3' Ha6nro4enlle tBJIeHLIft, o6rxcHxloul,nxcr [pr,rr'KeHr.reM ]rnri orrarrKr.rBiurr'eM qacrfi,1

BerrlecTBa. t'
Jladopamopnue paflomu u onbtmbr.
1. oqenxa Ar.raMerpa aroMa MeroAoM prAoB (c ucnonrsoBaHr4eM <[ororpaszft).
2. onrrrrr no na6nroAe'rrro re''noBoro pacm,npeHr,r ri*oB.
3. onurrr no o6uapyxeHr.rrc reitcrnnsi"n roienyrspuoro rrpr.rrrxeHr{r.
ParAe.n 3. flnnxeHrre rr B3arrMogeficrnue rel.
MexaHr'r'recroe ABI'Ix(eHI{e. Panuorraepuoe v HepaBHoMepuoe ABr.rxeHr.re. Cropocrr.

Cpegnxx cKopocrb rIpI'I HepaBHoMepHoM ABr.rxeHr{r{. Pacq€r rryrrr r{ BpeMeH[ ABr.r]KeHr.rr.

4



rcp@. 3arcon [Hepq]r]r. Bsa[]roAeficrBne ren rar rf-
Er.E)rlererrs ren. Macca KaK Mepa r.rueprHocrn rena- Illomoca EFrr

Ilrlormocrn c KorurrecrBoM MoreKyrr B e/rrrlrrrle o6rluaBerqecrBa.
Cwa KaK xapaKTep[cr]rKa nsar'rirro4eficrBr4r reJr. Cwta )mpyrocrr{ u 3aKorr 1-yra?Isuepenze cl{Jrbr c [oMolrlbro A]rgaMoMerpa. -f,sregr,re TsroreHvr u cura rrxecrr,r. cuna

::T::::^:3jly#:-::-1":11._ 
Bec rena. HenecoMocrL cnoxenr.re crrrr, HarrpaBrre'Hbx tro[r}/4DJrvnrl-bl llu

H:::^"::y:::3:_":tTlly-*as. c."rr. Cnnarpenr{r. Tpenr.re cKorrbxeHr.r s. x rpe'ueroKor.Tpenue B rrplrpoAe lr rexHr.rKe.

,{euoncmpaquu
1. Ha6nroAeru4e MexaHr.rqecKoro ABHXeHIu TeJra.
2. Irlsuepenue cKopocrrl rrprMoJrr{Hefinoro ABr{xen[rr.
3. Ha6nroAenLre rBJreupr{ }ruepq}rra.
4. HA6MOAC'UE I,BMEHEHI,I' CKOPOCTI,I 

',PU 
BAZI\,TOAEfiCTBI,II,I TEJI.5. Cpanneuue Macc uo nsauuo4eftcrBr,rro reJr.

6. Cnoxenue clrJr, HarrpaBJreHuhrx no o4nofi npxrraoft.
Jladopamopuorc paflomw u onbrmu.
1' onpe4enenple cKopocrl'r-ptlBHoMep'oro.ABr{r(eELrr (ruapuxa B xr.rAKocr}r, MoAeJrr.r

sreKTpuqecKoro a"uroMo6fins r.r raK 4anee).
2. onpegererure cpeA'eft cropocrrn cKoJrbx(e'r{x 6pycra }rnr4 [rapr,rKa

IJIOCKOCTI,I.

3. Oupe4eneuue rrJrorHocrn rsdpAoro reJra.
4' oultlrt, AeMoHcrplrpyloque 3aBl{c}rMocrb pacrrxrenrax (4eQoprr,raqnz) fipyxrr.rHbr orrrprrJrolxeHlrofi cznrr.
5' onrrtrt, AeMo'crpr'Ipyroqlre 3aBrrcr,rMocrb cr.rJrbr rpeH'rr cKoJrbxe'r4rr or Beca reJra r,r

xapaKTepa corrp]rKacarculrixc, nonepxnocreft .

P_arae.rr 4. [an.nenue rnipArrx reJr, xrrAKocrefi rl ragos.

'{anrreuue' 
cuoco6u yMeHb[renufruwelil4qen]rr 

AaBJreH]rJr. ,{annenr,re rasa. 3aBracr{Mocr6

1"::""Ti T:::39:gYltyreparvphr. flepe4aua AaBrre'r{.n rn€p4rrun rerr,rMrlr, xs.rAKocrrM}r

ru ,r\rcAlttJuflf ()lrnyouurr' fiE4pocraru'recK'ft traPaAorc. coo6rqarorq'ecs cocyAbr. f[Apanfia-recKr4e

no narnognofi

MEXAIII{3MbI.

Ariraoc(pepa 3enrnz
o6oloqxa 3eunn. Onrrr
aruoc$epuoro AaBneur,r{
aruocSepnoro AaBJrenrrr.

n aruocoepHoe AaBnenue. flpu.ruHbr cyrqecrBoBaH'.S nOS4y'rnofr
Toppuvennu. Hsuepe""e arocsepnoro AaBJre'lrrr. 3asucur\,rocrror Bbrcorbr HaA ypoBHeM Mopr. llpz6opu lrrrs. r,r3MepeHm

*?iJ11"_T:":::"fl1_:T-?j: 
norpyxeunoe B Hr.rx reno. Bura-nKr.rBarorqarr (apxnrrae4ona)

crzla. 3axon Apxvue4a. flnaeaHrae reJr. B-*ly*orrrru"u""a.
,{e.moncmpoquu

uorpyxeiruofi tracrr4 TeJra n

7. Pase'crno BbmaJrKr,rBaronleft cranrr Becy B'rrecne'nofi xs{AKocrr'.8' vcnosue rIJraBaHI'It reJr: [JIaBaHrre v,fir [orpyx(eHr.re TeJr B 3aBr.rcr.rMocrr{ or
coorgoureHr.r.f, fiJroruocreft rena il ]KrrAKocrr,r.

Jladopattnpuue paflomw u onbrmu.

l. 3asuc[Mocrb AaBJreHr{ fi. ta3aor reMrreparypbr.
2. flepeAa.ra AaBJreHr.rrr xr,rAKocrbro rr rasoM.
3. Coo6qarorquec.f, cocyAhr.
4. f[Apasrr.r.recxufi upecc.
5 flpoanleune 4eftcrnr.rr arnaoc(fepnoro .qaBneur{{.
6. 3aelrclrr.{ocrr suTarxnearcrqeft cr,rJrbr or o6r€rraa

IJIOTIIOCTE XTI,IIKO CTI,I.

t'



IEHLIfl

ln.sgr

lyrca.

Jata
KIIo
rKOt.

l' ZccneAonanrae g"arrEcr'riraocrrl Beca reJra B BoAe or o6r€rua norpyxeunoft n xr.r4r<ocrr
qACTI,I TEIA.

2' Onpe4enenue nrrta-nrnnaroulefi cl4Jrbr, 4eficrnyrorqeft Ha TeJro, norpyx€nnoe B
XI,IAKOCTb.

3' flponepr<a He3aBI{cI'IMocrLI nrrranxrEnarorqeft cr{Jrbr, 4eftcrryrorqefi Ha TeJro B
)KI,TAKOCTT{, OT MaCCbI Tena.

4' OnrttH, AeMoHcrpl'Ipyloque 3aBI,IcLrMocrb BhrraJrKunaroqeft crirJrbr, 4eficrnyroqefi na
TeJIo B xLIAKocrI'I' or o6r€iraa uorpyx€nuoft n xz4xocrb qacrr,I TeJra r{ or rrJrornocru
)KPI,IIKOCTI{.

5' KoucrpyupoBaHl4e apeoMerpa I,InE KoHcrpyr.rpoBaHr.re JroAKrr vr onpe4eremre ee
rpy3orroAb€unocrr.r.

PasAer 5. Pa6ora r{ MoqHocrr. Sneprraa.
Mexauu.recrar pa6ora. Morquocrr.
llpocrrte MexaHI{3MbI: pbrtlaf, 6nor, HaKJroHHar fiJrocKocrb. flpanulo paBHoBecr.r,

pblrlara' flpzI'renerue [paBIrJIa paBHoBecr.rr psrrrara r 6nory. <<3onotoe rpu""ooo MexaHr.rK]r.
KII,.{ npocrhD( Mexa'r.r3MoB. flpocmre oaexanusrrn"r r 6uty r.r rexHr.rKe.

Mexanra'recxat 9Heprl4t. KranetzqecKa{ v [oreurlr,raJrbHuur gHepfr{r. llpenpanlenue
oAHoro BLIAa MexaHu-recroft SHepruu n APyroft. 3aKoH coxparrenr,rr gHeprufi B MexaHr{Ke.

,\enoncmpaquu.
1. llpr.rnaeprr upocrbrx MexaHr.r3MoB.

Jladopamopnue paflombt u onbrmbt.
1' onpe4enenr're padotrr clIJIbI TpeHr.rs [p]r paBHoMepHoM ABr{xeHr.rH TeJra ,,o

ropr{3oHTaJrrnoft nosepxnocrr.r.
2. IrlccneAosaHr,re ycnonr.rfi paBuoBecr.r, pbrqara.
3. Llsrraepenze KII,{ uaruounoft [nocKocr]r.
4. I4syreuze 3aKoHa coxpaHeHr{, MexaHr{qecr<ofi gneprr,ru.

8 KJIACC

PasAer 6. Tenrosbre flBJreunfl.
OcnosHrre IroJIolKeHlIs MofleKyntpHo--KlrHeru.rectroft Teopulr crpoeHr.rr BerrlecrBa. Maccakr pa3MepBI aroMoB kr MoJIeKyn. Onurrt, rloATBepxrarcrrlrae ocHoBHbre noJroxeHr4t

MoneKyJrrpuo-Kr,ruerr.rqecKofi Teopnr.r.

MoAenu rn€pAoro, xrlAKoro n raroo6pasHoro cocroxur,rft nerqecrna. KpucrarrfiqecKr.re u
arraop(fnrre tera. O6rscHeHI4e csoftctn rruoB, xz4rocreft u rnep4sx reJr Ha ocgoBe nonoxenufi
MoJIeKyntpHo--KI'IHerI'Iqecxofi Teopllu. CMaql,Isauue u Ka[mnspHbre sBne1vg. Tenroeoe
pacm[peHr4e [r cxaTr,re.

Tenauepatypa' cssgr reMneparypbl. co cKopocrbro re[JroBoro ABrDKeHra.f, qacrr4rl.
BHyrpennxr 3Heprut. cnoco6u 

"stiri."* nufopeuneft oHepruru: rernorepeAaqa vr.
coBeplrreHl'Ie pa6otsr. Bu4u re[JlorlepeAaqll: Te[Jro[poBoAHocrb, KoHBeKrIr4.s, u3n)rqeHr.re.

Konr'rqecrso renJlorbl. Y4enrrrax rennoerurocrb Berrlecrna. Tennoo6uen lr renJroBoe
paBHoBecI'Ie. VpanueHlle renJlonoro 6ananca. flraerenue u orBepAeBaHr.retxpucm-r'r";;;;
BeIrIecrB' YAenrHas rerlJlora IJIaBJIeHI{I. llapoo6pa3oBaH}re }r KoHAeHcarlrrs. Irlcuapenue.
Kplueur're. v.{elrnax rerlJrora napoo6paao"urr"". iu""""*o"Tb reMrreparypbr Kr4rreHr.rs or
arrrroc(pepnoro AaBneHas.

BlaxHocrb Bo3AlD(a.

3Heprzx rorrJrr,rBa. y4enrHaa rerrJrora cfopaHur.
IlprHquurr pa6otrt renJroBbrx 4nrarareneft KnA rerrJroBoro,qBlrrareJrr. Tenronrre

ABr.rfarenr{ H 3a_rqr.rra oKpyxruoqefi cpe4u.
3ar<ou 

"o'ipa"err"f, 
vI rrpeBpaTr{eHr,Ir gHeprr,rr.r B TerrJroBbrx npoqeccax.

,\emoncmpaquu.

na

trt



.::-_

1. Ha6rno4eur,re 6poynoBcKofo ABLrxeHrzr.
2. Ha6nroAenue qu$$ysuu.
3' Ha6mo4en ue seneunra cMar{rrBaHr,r fl, vr Kanu'rflpHrx .f, ereHufi .4. Ha6ruo4eHr{e TefrJroBoro pacrrrr{peHrl.f, Ter.
5' I'IgueneHrae AaBJIeHLIt ra3a rlpll I{3M.H.HI4LI o6r€ua rr HarpeBaH vru vnuoxnaxAeHrrrr.6. Ilpanula r.r3MepeHr{, TeMneparypbr.
7. Bu4rr rerrno[epe Aa\ilr.
8. OxnaxAenue npr4 coBeprrreHurl pa6orur.
9. Harpenauve flpu coBeplreHr.rr.r pa6orrr BHerrrHr.rMr' cvrrraM.r.- 10. CpanHenrze rennoeuxocrefi paslutrHbx BerrlecrB.
1 1. Ha6nroleHr{e Kr.rrreHr.r.,r.

| 2. Ha6 
''toAeHr.r 

e 
''o 

crorH crB a reM[ep arypbr np r4 rrJr aB Jr eH u rr.
13. Molenu rerrnoBbrx 4nzrareneff.
Jladopamopaue paflombr u onbtmbt.
1. onrr*r no o6Hapyxe'rrro 4eficrnux clrn MoJreKynrpHoro ,,pr4TfiKeHr.s.2' onrrGr no BbIp4rrpIBaHI4Io KpI4criurnoB floBapeHHofr coru rrrrkr caxapa.3' onrrrrr uo na6nroAeHI'IIo TerIJIoBofo pac[rrrpeHr.r.f, rz,.oB, Nr.r4xocrefi u rnep4rrx ren.4. Onpe4eneHr.re AaBJreHr.r, Bo3.4yxa e 6anrone rrrupzrla.5' ouHtu, AeMo'crpl{pyroq[e 3aBr{cr.rMocrb AaBneHr4r Bo3ryxa or ero o6r€ua zHafpeBaHA s. ilrrr4 oxnax.ueHr{r.
6' flponepra rarlore3bl lvuefiuofi 3aBr4cr.rMocrri Anr{Hbr cron6nxa xr4AKocrpr BT_epMoMerpuqecrofi rpy6re or reMneparyprr.

"' 7 ' Ha6nrc4eul4e I'I3MeHeHIzs BHyrparr""ft 
"""pa"" 

Tena B pe3ynbrare Terrnolepe Aaqv vpa6oru BHerrrHr,rx cr4Jr.

8' tr4ccreAoeaHlle tBJIeHI'Is reuroo6^leHa rrpu cMerrrr4BaHrzr{ xonorHofi z ropxueff eoArr.9' onpe4elenue Konl'rlecrBa TerlJrorbr, rronrreHHoro soAoft npr4 renrdo6uese cHarpeTbrM MeTanIuqecKI{M rlaJlr,rHApol,t.
1 0. Onpe4eJreHr.re y4enurofi reuno€vrocrrd BeruecrBa.
I 1. ?Iccne4oBaHr4e rrpoqecca ucflapeHprr.
I 2. OnpegeJreur,re orHocr4TeJrrnofi nnaxHocrr,r Bo3Ap(a.
13. Onpe4eJreHr4e y4enrrrofi TelJrorbr rrnaBJreHru JrEAa.
Pa:qe"rr 7. Snelcrp[qecKr{e rr MarHrrrrrbre qBreH[s.
3lextpasaqvls' TeIr' [na po4a gileKTprrqecrr{x 3ap-rrAon. Bgazuo4eficrnrae 3aprx{eHHbrxrel' 3aro' Kylona (sanuczrraocrb cr.rJrbr nsar.rnao4eficrBr,.f, 3aprxeHHhx TeJr or BeJrrzqr.r''r3aprAoB rr paccrorHr4s MexAy renarr.ru).
SnextpravecKoe rrone' HanprNeH'ocrb sneKTpr,qecKoro rroJr{. llpzHqzn cyleprro3r{r{rrrroneKTprdqecxnx uonefi (Ha xavecrBeHHoM yponHe).
Hocntema 3reKrpuqecKl'Ix 3apsao". go.iieHrapurrft sneKTpr{qecxufi sapxA. crpoeHzearoMa' rlpono4UZKr'r r,r AprsneKTpr.rKr.r. 3aron coxpa'eH'S sneKTprztrecKoro sapflra.Snetcrpvuecrcufi ToK' Ycnoeus cyqecrBoBaHr{{ gneKTptlqecKofo ToKa. I4cro.rHr.{KzfiocrotHHoro ToKa' [eitct'ux gneKTp'oqecKoro rora (rennoBoe, xr4M"r..*og''-;;;;;;;;j.3lenrpuvecxufi rox B xrrrAKocr.{x rn ra3ix.
3lexrpr'rvecxax qenb' cuna ToKa. 3rerrpr,ruecr<oe HarrprxeH'e. conporunlenuenpoBoAHI'IKa' vAenrnoe co[porI'IBJIeHue BerrlecrBa. 3axoH orra Ans yqacrKa ue,,".flo cne4onareJr'Ho e r{ [apanJrenbHoe coeAr.rHeHr.re npoB o.qHrzKoB.
Pa6ora v MolllHocrb sneKTpuqecxofo tonu. iu*ou [Noynx-JIeHrIa. 3nexrpavecKrre qe[,nu norpe6urenr' gneKTpraqecxofi oHeprr.*r n 6rny. roporooJ 3aM'rKaHr.re.
flocroxnurre MafHI'ITbI' Bsaulro4efictnue toato""rr"* MafHIaroB. Marnur'oe rroJre.MarHr'nnoe none 3evlll I[ efo 3HaqeHrre Anr xr.r3ur.r ua 3eure. ourrr 3pcre4a. Marnu*roe 

',one
sneKTpllqecKofo ToKa' llpuueueul4e oJIeKTpoMarHr.rroB B TexHaKe. [eficrnrae MarHrzrHoro ,,on,



HA IIPOBO.{HI,IK C TOKOM. 3UEXIPOgWITATEJIb IIOCTOSHIIOTO TOKA. I4cuorsgoeauue

n.

sneKTpoABr'rrareneft B TexHuqecrux ycrpoficrBax r{ Ha rpaHcrropre.

^ Onrrrrr Oapa4ex. -flnnenue eneKTpoMarurauroff 
""4y*q"".SrexrporeHeparop. cnoco6u ilonrre'r4ff ererrpu.recrofi oHeprrEr'.

sogo6HosrseMbrx r.rcrotrHrrKax gnepruM.

flpanuno Jlemla.
3rexrpocraurlrrr Ha

Ienoncmpaqau.
l. 3nerrpuraqlrr reJr.

2. ,{na poga gneKTprrqecK}rx 3aprAoB r.r B3ar4Mo4eficrnue 3aprxeHHhD( TeJr.
3. Ycrpofictno u 4eficrwre eneKTpocKorra.
4. 3nerrpocrarrrqecK€ur rEHAyKrIr4s.

I 3arcon coxparreur.rr sneKTpurrecKr.rx 3apsAoB.
6. llponoguuKr{ r.r Ar.rgneKTpr.rKr.r.

7. Mo4enupoBa'r,re cr.rJroBhD(,uyuitgneKTpr.rqecKoro rroJrs.
8. Zcro.rulrxu rtocro-gunofo roKa.
9. fietrwnuteneKTpr.r.recKoro roKa.
10. 3nerrpr.r.recxr,rft ToK B xrr.raKocrrd.

I 1. fasosrfi pa3prA.

12. I4suepeHr{e cprnbr roKa aM[epMerpoM.
1 3. I4suepeHrre gneKTpr{qecKofo HarrprxeHrrs BonbrMerpoM.
14. Peocrar lr Mara3HH conporuBnenufi.
I 5. Bsar.rN{oAefi crnrae fiocrornHbrx MarHrrroB.
1 6. Mo4enupoBarr[e HeBo3MoxHocrH pa3AeJreHr.rr rroJrrocoB MafHrrra.

| 
7. MoaemapoBaHr{e MarHr,rrHbrx nonefi ,,ocro.sHHho. Mar'rrroB.

18. Onur 3pcre4a.
19. MarunrHoe rroJre rora. OnerrpoMarHr.rr.
20. [eficrw{e MafHHTHoro rroJu Ha [poBoAHHK c roKoM.
2 1. 3nexrpoABrdrarenr rrocrornHoro roKa.
22.I4ccrcgoBaHr,reflBnennfl ,eneKTpoMarnr.rrnofi r{HAyKrIz[.
23. Onrrrsr (Dapa4er.

24' 3azucuMocrb HanpaBJIeI{u{ I'IHAyKIIrroHHoro roKa or ycnonnft ero Bo3Hr.rKHoBeHr{r.
25. 3;rerrpofeHeparop rrocrornHoro roKa.
Jlafiopamopaue padomil u onbtmbr.
1' onrrrrr no na6mo4eHl4ro gJIeKTpLI3arIr4r{ TeJr r,ru4yr<qr,reft v npilcolpr,rKocHoBeHr{r.r.2' ?IccneAonanue Aefictsu,t oreKTplltlecKoro rroJrr Ha npoBoAHr.rKr{ r.r A'rgneKTpr{Kr{.3 c_6opxa r rpoBepKa pa6orsr en"ntp"""cr<ofi qenu rocrosH'oro roKa.
4. I4:uepeuue H peryJrr.rpoBanrre crrJrbr roKa.

I llsrraepeuue r perynupoBaur,re Harprxeur,rs.
6' I4ccneAonaHl'Ie 3aBI{cI'IMoclu cr.rnrir roKa, r.rAyrqefo qepe3 pe3r,rcrop, or co[porr.rBreHus

pe3r,rcTopa r,r HaJrp{xeHr{r Ha pe3r,rcTope.

7 ' onutrr, AeMoHcrpl{pyrcuue 3aBvcrzMocrE gneKTpuqecKofo co[por'BneHr4,
IrpoBoAHI'IKa or ero AJrrrHbr, ilnoqaAr,r nofiepeqHoro ceqeHr,r, ra rrrarepirara.8' rlponepra [paBI'Ina cJlox(eHrlt Ha[ptxeur,rft upz [ocneAoBareJrbHoM coeAr.r'eHr.ru
AByx pe3r{cTopoB.

9' llponepKa 
''putBl'Ina 

AJI' cIrJIbI ToKa lrpu uapaJrneJrbHoM coeAr.rHe'r{r4 pevcropoB.

f !. luneaeJre'r're pa6oru oneKTpr,rqecKoro roKa, lrAyrqero qepe3 per.rcrop.
I1' onpeaeJlenlre MoIrIHocrI{ sneKTputrecKofo roKa, Bbrrer-f,eraoft Ha pe3r{crope.
l2'r4ccneloBaHlle 3aBrIcI'IMocrI'I cl4Jrbr roKa, rrAyrrlero trepe3 JraMfroqKy, or Ha.'prxeHuq

na nefi.

I 3. Onpd'aerreHlre KIII narpeBarerrr.
| 4 . I4c c rc loB aHI'Ie M arHIlTHo ro ns ar{M ore iactsux rro crorHHbrx M arHr{To B.

xt



15' Llsyveme MarHETEono troJUI rrocrofiHrrbD( MarHr.rroB flprd rrx o6re4zneuura 14pa3AeneEEE.

16. Kccnegosarrue geilc.rnrlx sreKTpr{rrecKoro roKa
17. ou*r', o"ro"Jp"fd;, 3aBlrclrMocr" ."r"i:#;f#ffi#:ffi__ 

c ror(x rMarHlrTa oT Cr4Jrhr TOKa rr HanpaBneHr4fl.TOKAB KaTyrrrKe.
18. ?Isyreufie Aeficrsnfi MarHr{THoro 

',onfi 
Ha npoBoAHrrK c roKoM.

|f' soncrnyfipolaHne u r{3yrre'r4e pa6oru ro.n poo"ufarerr{.
]!. ltsuepenue KII,.{ rn"nrpog"urarenrnoft ycraHoBKr.r.
21. Onumr rro rdccneAoBaur.rro ,BJreHr{, 3jreKTpoMilrHuruofi r{HAyKrIuE: r{ccJreAoRarrrnguenenrnfi 3HaqeHUr r.r EarrpaBneHr4r r{HAyKrIrroHHOro TOKa.9 KJIACC

PasAer 8. Mexannqecnr{e flBJreHr.rfl .
MexanE recKoe ABr4xeHlre' MarepnaurHilr rotrKa. cr.rcreua orc.rera. ornoczrenb'oc*Mexa'r4qecKoro ABr'rx(e'lrr. pannonaepnoe up.ruonunefinoe ru"*a""". HepanHouepuoe

;#ffi;:fiuoe 
Aerxe'lle' cpe4nxr Ir MnroBeHHUr cKopocrb rerra rpr' HepaBHoMep'ou

fu,,"oy;oopeur4e. 
panHoycropeunoe 

nprMonr,rnefinoe 4nuxeuLre. Cso6oAuoe rra4enrae. Onrrrs
Panuouepnoe ABI'rXeHrIe IIo oKpyxHocrr.r. rleprno4 r.r qacrora o6paqeurx. Jluueftnas uyrnoBar cKopocrlr. I{enrpocrpeMrrreJrbHoe ycKopenr.re.

.r'.ofoffi ffi* 
Huotona' Bropoft saKo''Hr,oroua. Tperuft 3aKoH Huorona. flpuuqrm

""."r:;J;##;::ff;"tff:" 
rvxa' cuna rpe'I'rr: cr{rra rpeHr.n cKoJrbx e*vrs.,cr.rrra rpeHr.r,

cuna Ttxecrl. I'I 3aKoH BceMlrprroro TtroreHus. vcropenrae cno6o4noro [a.qeHr.rs.

flTffi;. 
nrlaHer Bo*pyr connqa. flepnax oo.r"r""** cKopocrb. Henecouocrr Lr

PasHoeec'e MarepllaJr'Hofi roqxu. 
f6corrolHo 

rndpAoe reno. paanoBeclre rnep4oro renac :axpenn€nnofi-ocbro Bp2rTle'rrr. Mouenr clrnhr. tlenrp rrxecrrr.

,""*rrlTl:ffiH?.1t*t""""e r{Mrynbca' zunynLc currbr. 3aron coxparreHr4r r.rMryrrbca.

Mexanr'rqecrar pa6ota r{ MoIrIHoc*. Pa6ora cr.rJr rrxecr}r, yflpyrocrt4, TpeHr,rr. cessrg'epruu a pa6otrr' roreuqualb'at g'eptnfl Terra, rroAHrroro HaA [oBepxHocrbro 3eMJrr{.floreuqua'ubHiul sHeprut cxaroft npyxlr'hr. Kr,rHerzqecKarr g'epr[r. Teopenaa o Kr.r'err4qecxofisueprulr. 3aros coxparren[, Mexauurqecrof sHeprr,rz.
,{e.moncmPaquu. 

--- --^-r4'.'

1' Ha6nroaenple Mexa'I'IqecKoro A'r{xeHr.rff TeJra orHocr{Tejrb'o pa3Hbrx ren orcq€ra.2' 
;flT"Tffiffij,J 

rpaeKroprlir Annxeuug. oarro"o lr roro xe rerra or'ocvrerrb'o
3' llsuepenue cKopocrr.r E ycKope'r.r{ [prMoff4nefinoro ABr.rxeHr.r. I4. Zccneronanue rrpr,BuaKo" p*rroy"KopeHHoro 

ABr{x(eHr.rr.5. Ha6mo.qeulre ABr,rxeHlrrr rena rro oKpyxHocrr{.6' Ha6nroAen[e Mexa']rqecKnx r"rre""fi, npor4cxoArrq]rx B cr.rcreMe otcq.ra <<Tenexxa>nprn e€ paBHoMepEoM rr ycropeHHoM ABlrxeHlrrr orHocr4TeJrruo na6unera Qusurcn.7 ' 3asnc[Nrocrb ycKope' nx r"iuor Maccbr reJra ]r ,ueficrnyrorq eit ,,a'ero cr.rJrbr.8' Ha6nroaerue paBeucrB a cvLnnpr'r B3zlr-rMo4eftcrnvz ren.9. 'ZsMeHeHHe 
Beca rera rrpr,r ycKopeHnoM ABr.rxeHrr]1.

J 9. I.peryqa uMrynb ca npunsannao4efr crBr4r4 rerr.
I 1 . Ilpeo6piBoBaHr.rr rrr.p."" uplr Bar{Mo4efi crnaz ren.
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1 2. CoxpaneHr,Ie rrMfiynbca npu HeyrlpyroM ngaurrloAefi crBr4 LI.

1 3. Coxpaneurre r.rMrrynbca rrpu a6coruotro ylpyroM nsazuogeft crBkrvI.

I 4. Ha6nroAeHrre peaKTHBHoro ABrDKeHIit.

15. CoxpaueH[e MexaHra.recxofi guepruI]I npra cno6oAuoM naAeHI{LI.

16. CoxpaneHlre MexaHraqecrofi gneprIalr [pr.r ABrrx(envrvITeila noA AeficrelreM rpyxcunbr.

Jladopamopnwe padomil u onhrmw.

1. KoucrpyupoBaHrre rpaKTa Arrs pzrrona Lr 4ur:';nefiurero paBnoMepHoro ABTIxteHEI

mapuKa I,IJIE TeJIelKKr4.

2. Onpe4eneuue cpeAuefi cropocur cKoJrbxeuux 6pycra krrrkr ABr,DKeHfis mapllKa tro

naxnoHnoft IrJIocKocrI,I.

3. Onpe.4erenue ycKopenvrs. Terra rrpn paBHoycKopeHHoM ABnKeHI,IU rro naxnorurofi

TIJIOCKOCTI,I.

4. I4ccneAosaur,re 3aBr.rcr4Mocrr.r rryru or BpeMeHil npv paBHoycKopeuuoM Auaxenuu 6e:

naqamnoft cKopocrr,r.

5. flponepra rnrrore3br: eclwr rrpI,r paBHoycKopeuHoM ABrr)KeHr.ru 6eg na.ramuoft

cKopocTr{ rryTr.r oTHoc.sTcs KaK pflA Heqernrx q}rceJr, To cooTBercrByroqxe

rrpoMelKyrKlr BpeMeHr{ oA}rHaKoBbr.

6. IrlccreAosaHl,Ie 3aBI,IcI{MocrLI cr{Jrbr rpeHI,It cKoJIbxeHI{r or clrJrbr HopManbHoro

AaBJreHkrr.

7 . Onpe4ereuue ros(fQzqrreHTa rpeHrr cKoJIbxteHI,IrI.

8. Oupe4enenue xecrxocrrl rlpyxfllHbl.

9. Onpe4erenrae pa6oru cr.rJrbr rpeHlrr rlpu paBHoMepHoM ABLIXeHII{ TeJIa rro

f oprr3ouTaJnHofi uonepxHocrlr.

10. OnpeaeJreHr,re pa6oru clrJrbr yrrpyrocr[ rrp]r [oAb0rrre rpysa c ucnoJlb3oBaHlreM

HenoABr.rxnoro u [oABlrxgoro 6roron.
1l. I,Iayrenr{e 3aKona coxpaueur.rfi oueprlrlr.

Pa:,uer 9. MexarurrrecKl{e rcone6anns I{ BoJrHbI.

Kone6arenbHoe ABlrxreHr.re. OcnoeHrre xapaKTepr4crr.rKLt xone6anraft: [eprroA, qacrora,

aMnnr{TyAa. Mareuaru.recrrft 14 npyNr,runuft MturrH}IKr.I. llpenpaqenue gHeprl,Ilr npLI

rone6atemHoM ABT,DKeHlrr,r.

3aryxaroque xone6anur. BuuyxaeHHbre rone6anus. PesouaHc. MexanuqecKue BoJrHbr.

Csoftcrsa MexaHlrrrecKr.rx BoJrH. Ilpo4oururre u iloneperrnbre BoJrHbr. ,{nuna BoJrHbr rr cKopocrb

ed pacnpocrpaneHr.rr. MexanraqecKr.re BoJrHbr n rnepAorrr rene, ceficulrqecKr{e BoJrHbI.

3nyr. fponaKocrb 3ByKa r4 Bbrcora rona. OrpaxeHr,re 3ByKa. Zu(fpasnyK r,r yJrbrpa3ByK.

,\enoncmpaquu-
1. Ha6molenue rone6anufi ren noA AeficrwreM clrJrbl T.DKecrI,I lI crrJrbr ylpyrocrl{.
2. Ha6nroAenue xore6anufi rpysa Ha Hr,rrr,r r.r Ha npyxc4He.

3. Ha6moAenlre BbrHyxAenHr# xorelanuitlr pe3ouaHca.

4. PacupocrpaHenr.re [poAonbHbD( r.r uorrepeqHbrx BoJrH (na rvro1enn).

5. Ha6nroAenlre 3aBr.rcr{Mocrr,r Bbrcorbr 3ByKa or }racrorbr.
F.6. Arycru.recrnft peaonanc.

Jla6opamopawe padomu u onwmbt.

l. Onpegenenfie rracrorbr H rreplroAa rone6anufi MareMarl{rlecKofo MatrHI,IKa.

2. Onpe4eleHr{e qacrorbr r{ ilepr{oAa rore6anufi npyxr.rHuoro MarruuKa.

3. IrlccueAosauve gaBucr4Mocrr.r [ep]roAa none6anuft [oABe[IeHHoro K HTITI4 rpy3a or

AJII,IHbI H}IT}I.

4. LlccneAosaHure gaBarcvrMocrlr flep]roAa xone6anrafi ilpy)KI,IHHoFo MatrHHKa or Maccbl

JPy3A.
5. flponepxa He3aBr.rclrMocrr.r nepIaoAa xone6annfi rpysa, rIoABeIrIeHHoro K HIrrIr, or

Maccbr rpy3a.

10
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I
a,

6' ourrrrr, ,ueMo'crpr{pyroque 3aBr{cr{Mocrb [ep]roAa Kone6a'nft 
''p]rr*FffiDMEUrrHrrKa or Macchr IpFa r.r x€crxocrr,r npyx$.rnbr.

7 Hsuepeuve ycKopeHrr cno6o4uoro na1el:rrs..

l:t: 19: 
3;rercrponrarHr{rHoe norre r orreKrpoMarrrrrrrrbre BoJrHbr.

?rffm*:*::..-::.j:: _3:rerrprcrraarur{rHbre 
Borr'hr. croft*na eneKrpoMar'rrrmrx;a;ffiffiffi:;fiHTffi

crlg? rrcBr3I{.

3nerrporraarHl'rr'tul [pllpoAa cBera. cropocu cBera. Bonnosrre cnoftcrna cBera.
,(emoncmpoquu.
1. Csoftcrea sJreKTpoMarur,rrnbD( BoJrH.
2. Bonnosrre csoficrea cBera.
Jlafiopamopnue paflomw u onumbr.
l' ?I:yrenue csoftctn 3JreKTpoMarEnrHbD( BoJrH c rroMorqbro rrro6r,rnrnoro rere$oua.Pacge.n 11. Cseronbre sBreHns.

J#:,"ff-y-"i"*"*-:: 
r:1- z,cro'nrr'ru 

"yu. f lpruonnnefi no e pacnpocrpa'eHr{e cB era.t*r.;ffi 
_.^l:::::g"lo_ryaxenuecBera.rrrocroerd;;'.T;#:;X"#;Hfi 

":lf:"5:ll_"l3i._r5:1_1l*o*"";";;;;:iil;;"",il#::ffi Kffi :

";;#;;#;, Mr.rKpocKora ucona- fnee ranr nrrrrra - -- Frenecxona.f mg:T^llT"c*urclrcrerrra.Enusopyd;;;#";;;;;.1;

.{rlcnepcnx cBera.
;";;;:KrparrbHbrx rrB eroB.)nctTg caF1.q

,\enorucmpaqau.
1. Ilpauonvrueftsoe pacnpocrpilrrenr{e cBera.
2. Orpaxenue cBera.
3. flonyrenze r,rso6paxenuft r [JrocKoM, BorHyroM t4 Bhr[yKJrou sepranix.4.' Ilpenorr,ureHr.re cBera.
5. Ourrrecxuft cseroeoA.
6. Xo4 nyvefi e co6uparorqeft nrurse.
7. Xog nyrefi B pacceuBaronJefi nr.nrse.
q. Ilonyreuue n:o6paxenuft c rroMorqbro *".. '

?; Ity"unn 4eftcrnvr Soroaunapara, MlrKpocKora rn rerecKora.
ru. lvloAeJlb tJIUL3a.

1l. Pagnoxenue 6e.iroro cBera B cneKTp.
12' flonyrenue 6enoro cBera ,,p]r cJroxeHrrr{ cBera p*Hb,* rIBeroB.
Jfadopamopaue pa6omt, u ouir*u,
l' I'IccneAosa'I4e 3aBI'rcrIMocrI{ yl'na orpiDKeHrirr cBeroBoro Jrrra or yrJra rraAe'r,rr.2' xsyreune xapaKTepr{crzr uso6p axeiuslpeAMera 

" 
.rrro"*o* 3epKane.3. ZccneAosaHr,re 3aBrrcr,rMocrr,r yrna [peJroMJrenrl, cBeroBoro JD^{a or yrna naAeHr.r, Ha

IpaHI4 rle ((BO3A}i"X--CTeKJTO )).

flonyrenue uso6paxenufi c uoMorqbro co6uparorqefi nunsrr. +

onpe4eneuue (ponycnoro paccro frHvr;_aourr.rqecKoft cranrr co6uparorqeft.nransrr.
Onrrrrr no pa3Jroxerrr{ro 6enoro cBera B cneKTp.
ourrrrr IIo Bocnp]ilIT]Iro IIBera [peAMeroB rrp]r rx Ha6nro4enrn[ qepes rlBeroBbre
$nnrrpu.

Pasgen 12. KnanroBbre ffBreHns.
Onrrrrr Pesep(pop4a r,r rrJraHer apHMMoAeJrb aroMa. MoAelr

''ornoue']re 
cBera aroMoM. Knanrrr. Jlprneft .rarrre c[eKTpbr.

4.

5.

6.

7.

aroMa Eopa. I4cnycxauue u

I
I

I

L1,



HHOTO

TTHbIX

TOBOft

)BeTa.

rBeTa.

rl.AId

ETOB.

f,Ha

BbIC

re vl

Pa,uuoarrraBnocrb. A.nr$a-, 6era- u raMMa-r{3JryrreHrrr. Crpoenue aroMHoro s4pa.

Hymouuax MoAenb aroMHoro slpa" I4goronrr. PaAxoarruBubre npeBpailIeufis. flepuo4
nonypacnaAa aToMHbrx rlep.

-fl4epurre peaKqlrlr. 3axosu coxpaueHr.rJr 3aprAoBoFo lr MaccoBoro qlacer. 3neprnr cBr3r{

aroMHbrx sAep. Cnssr Maccbr r{ oHepruil. Pearqr.rrE cr{HTe3a r,r Aenenr,rs ngep. I4crorrHr.rKr{

3Heprr{Lr Connqa lr sn0sA.

flgepnas sHeprerlrKa. ,{eftcrnufl.pa4r4oaKTvBHbur usryreuuft Ha xuBbre opraHr,r3Mbr.

,{etwoncmpaquu.
1. Cnerrprr r.r3Jrfreur{r ll norfiorrleHl,Is.

2. Cnerrprr pa3nr.rrrubD( ra3oB.

3. Cuerrp BoAopoAa.

4. Ha6nroAesr,re rpeKoB B KaMepe Br,rnrcona.

5. Pa6ora cq€rquxa LroHr,r3r,rpyrorrlux Lnnfrenuft.
6. Perurcrpaqr4r r{3JryrreHr.rr npupo4nbrx MlrHepanoB r,r [poAyKToB.

Jladopamopuote padombt u onbrmbt.

1. Ha6nroAenr{e crrJrorrrHrx r.r rurnefiqarbx crreKTpoB }r3Jrfreur,rr.

2. Irlccne4onanue rpeKoB: r.r3MepeHr.re gHeprr{u qacrr,rrlbr rro ropMo3nouy nyru (no

(pororpa(puxrrr).

3. I,Isruepenue paAr.roaKTr,rBuoro $ona.
Ionropnre.rrrno-o6o6uanqnfi MoAyJrb.

Ilonroprarensno--o6o6rqarorqprft MoAynb [peAua3HaqeH AIts. c]rcreMarlr3arlrdr.r kr

o6o6qenm lpeAMerHoro coAep)Kanprr u orrbrra AerreJrbHocru, npuo6pereunoro rrpIa r.BfreHr{}r

Bcero Kypca $urur<u, a raKxe Anr noAroroBKr{ K ocHoBHoMy rocyAapcrBeHHoMy eK3aMeHy ro
Qusare 4nx o6yraroqr{xcr, nrr6panrurax gror yre6nufi rpeAMer.

IIpu r{3}qeur,r}r AaHHoro MoAyJrr peilr}r3yrorcr vt c}rcreMarr43upyrorcs Br{Abr

AerreJrbHocrr.r, Ha ocHoBe Koropbx o6ecuequeaercs. Aocrlrxeund npe4rtaerHbx tr

MeTanpeAMeTHbrx IInaHprpyeMbrx pe3ynbTaToB ooyqeHr,rs, tfoprranpyercx

ecTecTBeHHoHarIHarIrpaMoTHocTb: ocBoeHrre HarrHbrx MeToAoB uccreAoBaHr,rs sBrrelIvrvl

uplrpoAbr r,r rexHlrKlr, oBJraAeulre yMeHr,rsuu o1rscHrrb (fuuszuecrue .f,BreHur, [plrMeHrt
[onyrreHHbre3HaHvrt, pemarb 3aIlal{v, B ToM rrHcre KaqecrBeHHbre H SKcnepr4MeHTaJrbHbre.

flpunqranuarrbno AerrenbHocrnrui xapaKTep AaHHoro pa3Aena peaJrr.r3yercr 3a c.rer roro,
uro o6yraroqnecr BbrfroJrH.f,ror sa1arrtrfl' B Koropbx r,rM rrpeAnaraercfl:

Ha ocHoBe iloryqenHbrx guanuft pac[o3HaBarb 14 HafrHo o6rscHsrr Szsu.recrue rBJreHr{q

B oKpyxarcqeft upupoAe r.r rroBceAnenHofi xr43ur{;

LlcrloJrb3oBarb Hafrnbre MeroAbI I{ccJreAoBauur $r,rsuuecKr{x rBJreuufi, n roM tlficre Ars
npoBepKlr funoTe3 u [oJrrreHux reopernqecKr,rx BbrBoAoB ;

o6rscustr HafrHble ocuoBbr nau6onee Bax(Hbrx Aocrr4x{eHr.rfi conpeuenubrx rexuolrorufi,
HaIIpLIMep, [paKTr{qecKofo ficrroJrb3oBaE[fl, pa3rrr,rqHbx ucTorrHr4KoB SHeprfifi Ha ocHoBe

3aKOHa rrpeBparrleHlrr n coxpaHeHr{r Bcex r8BecTHbrx Br{AoB SHepr'}r}r.
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TIJIAHTIPYEMbIE PE3YJIbTATbI OCBOEHI4fl IIPOTPAMMbI IIO Otr3EIiE HT
YPOBHE OCHOBHOTO OEIIIETO OEPA3OB AIdiI/fl

I'Isyrenrae $ueraxrl Ha ypoBHe ocHoBuofo o6ulero o6pasonanzr Eultrpa11aego E
Aocrl4xeHl4e JrI'IqHocrHbx, MerarlpeAMerHbx r{ [peAMerHux o6pasoBareJrbHbx p€3yJrbrzrroB.

B p*ynbrare I43freHI4t $nsuru Ha ypoBHe ocHoBHoro o6rqero o6fa:o*rr"t y
o6yrarorqerocx 6ygyr c$oprraupoBaHbr cJreAyroqr4e Jrr,rqHocrHbre p$yJrbrarrr B qacrn:
. 1)narprrorlrrrecKoroBocur.rraHns:
o ! nposBJIeHI'Ie I4HTepeca K Llcropr.rr{ rr coBpeMeHHoMy cocrorHr,rrc poccr.rficxofi $n:xuecd

HayKr,r;

o I qennocrHoe orgorrreHue K Aocrr{xeHr{rM poccuficrzx yr6nrrx--(pz:nxoa;
. 2) rpaxAaHcKoro n AyxoBHo-HpaBcrBeHnoro Bocn[TaHHq:
o fl roroBHocrb K aKTI4BHoMy yrracrl4ro n o6cyxgenrar,r o6rqecrBeHHo3HaquMbD(H grtrqec.rr

npo6neu, cBr3aHHbx c [paKTr4qecKr.rM [pr.rMeHeHr.reM Aocrr{xegr4ia $usuwt;
o

o

a

! ocognaur're Ba)KHocrLI MopaJlbHo--gTr.rqecKr,rx [pr.rHrlr{rroB B Ae{Tenbuoctu yreuoro;
3) ecrerrauecKoro BocnnraHus:
! nocupuxrue gcrerllqecKllx KarlecrB Sr.rsrauecxofi nayxrE: e€ rapiuon[qHoro rocrpoergl
cTporocTll, TOIIHOCTI4, JIaKOHI4!trrOCTI4 ;

4) qenuocu.r HayrrHoro rro3naHrrfl :

n ocoguanve IIeHHocru Qusuuecrofi nayrr4 KaK Morquofo HHcrpyr!{eHTa no3HaH}ur 1ffipa
ocHoBbr pa3Bprrvrfi. TexHoJrofilft , naxnefiurefi cocraBnffoqefi KyJrbrypbr;
I pasnr'Irrae nayrnoft nro6osuareJlbHocrr4, r,rHTepeca K r4ccneAoBarenrcrofi Aerren6HocrE;
5) {opuupoBaHrrs r(yJrbrypbr 3AopoBbq rr 3Morlr{oHaJrbgoro 6;rarono;ryuur:
! ocosHaHl{e qeHHoct[ 6esonacHoro o6pasa xr.r3Hlr B coBpeMeHHoM TexuoJrorprqecKox
MI'Ipe, Ba)ICHocrI4 rlpaBltn 6egonacuoro IroBeAeHI,rr Ha rpancnoprle, na Aoportx, c
9NEKTPI,IqECKI{M II TEIIJIOBbIM O6OPY4ONATUIEM B AOMAIIIHI{X YCNOBI,I'X;
! c$oprralapoBaHHocrb HaBbrKa pe$nexczz, [pt43HaHr.re cBoero npaBa na orun6ry 1a TaKoro
)Ke npaBa y Apyrofo qeroBeKa;

6) rpygonoro Bocrr.rranus :

! arrznnoe rracrr{e B perrreHr.rrl [paKTr4qecKHX 3aAatr (n parrmax ceMbrr,
opraHr'Baqr{r{, FopoAa, Kpar) TexHoJrof}r.recroft u co{raanrnofi
rpe6yroqrax B ToM rrr,rcJre r.r SrEsuvecrux snanzfi;

o6pa.roearenrnof,

HalrpaBneHHocTf,_

L-l r,rHTepec K upaKTr{trecKoMy r&rreHr{ro npoQeccufi, cBr3aHHbD( C lpnSUXOft;
7) erco.rroruqecKoro BocrrrrraHr.rs:

o

o

o

a

o

o

o

a

a

o ! oplreHTarllrr Ha rrpr4MeHeuue (fusnqecKr{x gnauprfi Ans
oKpyxarcqeft cpe4rr, ilnaHr,rpoBarrgr nocrytrKoB r.r orleHKrr

Anr oKpyxaroqeft cpeAbr;

! ocosHaHlae rno6anrHol'o xapaKTepa gKoJrorrlqecKr.rx npo6neu u nyrefi r{x peureHlrr;
8) agauraq[rr K fi3MeHflrcrrlrrMcq ycroBusM corlr{aJrbnofi u rrpupogHoft qle4u:
! norpe6noctr Bo nsauIuo4eftcrBrll{ rrpIa BbrrroJrHeur{r.r raccne4onanuft pr [poercroB
(pusuuecrcoft nanpaueHHocrrl, orKpbrrocrb orrbrry r.r 3HaHr.rrM Apyrr{x;
I norrrilreHlle ypoBus ceoefi KoMlrereHTHocrr.r qeper [paKT[qecKyro AerreJrbHocrb;
n norpe6uocrb B SopIrauponarll4ll HoBbur 3nanzft, B ToM rrr.rcJre $opuynnpoBarb vtre1,
[oHrTr.rr, rr{noTe3br o Qzsuuecrux o6texraxvr fiBneHuAXi

I ocosHaHue ge0uquros co6crseuHbrx sHaHHfi r.r KoMrrerenruocrefi s o6racru (fusnxr.r;
! nlannpoBaHrle cBoero ptt3BrITHr n npuo6pereHr,rr,r HoBbn< (frEsvvecxux snanuft;
! crpeuneune aHuIJII{3I{poBarb vr BburBJrrrb B3ar.rMocBr3r{ rrpIapoAbr, o6qecrsa s
3KOHOMI,IKTT, B ToM qucJre c r{cnoJlb3oBiurrreM Qu:rauecnux snaunfi;

perrreHr.rr 3aAarr n o6nacrx
I,IX BO3MOXHsTX IOCJIE.UCTEd

a

a

a

a

o

a

o

o
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o l--l oIIeHKa cBol{x AeftcrBl,Ifi c freToM Blrvrfl:aus. Ha oKpyxarcqyro cpoAy, Bo3MoxHbrx
IJIO6ANbHbD( IIOCNE,IICTBI,Ifi ,

ME TAITPEAMETHbTE PE3yJrbTAThr

B pe3ynbrare ocBoeHLIt [porpaMMbr rro Susure Ha ypoBue ocHoBuoro o6llero
o6pa:onauux y o6yuatoqerocx 6yayr c$opurrponaHu MeranpeAMernbre pe3yJrbrarbr,
BKnloqaloilIue rIo3HaBaTeJIbHbIe yHllBepcanbHble yre6uue p;ei4cTrivrr, KoMMyHr.rKaruBHbre
yHl'IBepcanrHrre yre6nrre 4eficrnprs,perywtrr,rBHbre yHr4Bepcurnrurre yve6urre geficrnr.lx.

flo:nanareJrbHbre yHrrBepcaJrbHbre yve6nrre Aeft crnrlq

Easosrre JrorrrrrecKr.re Aefi crsns:

' BbUIBISTB I'I XapaKTepLI3OBaTb cyIqecTBeHHbIe [pI,I3Haxr.I o6remOn (xnnenufi);
o ycraHaBJII'IBarb cylqecrBeHnrrft npusnar xnaccuQvrKar\vru, ocHoBaHprr .4ns o6o6rqeHras

r.r cpaBHeHr.rs;

o BbIIBJUITr 3aKoHoMepHocrLI r{ nporr.rBopequs B paccMarprrBaeMbrx $arrax, AaHHbrx r.r

ua6mo4enra.f, x, ornocruu{xc{ rc $zsu.recrl,IM rBJIeHrrrM ;

' BbuIBJUITb [purIHHHo--cJIeAcrBeHHbre cBr3I,I np]I r,r3;nreuuu $uzwrecKl4x ssrenuir u
IlpoqeccoB, AeJIarb BbIBOAbT C r4cnonb3oBaHr{eM AeAyKTI{BHbrX vt I,rHAyKTr{BHbIX
yMo3aKnloqelf,uit, BbIABHfarb nlrlore3br o B3ar,rMocBrsxx (fusutrecKl,rx Benr4qI,IH;

' ctlMocrotreJlbHo nrr6r,rparr cnoco6 pelreulrr yre6uofi SusrE.recroft ga1arrpr

(cpanuenue HecKoJIbKLIx BapI{aHToB perrreHr.rr, nrr6op nan6onee roAxo,qsr{ero c
yv6rou caMocroqrenbHo BbrleneHHbrx xpnrepuen).

Ea:onrre [ccJreAoBareJrbcKr{e refi crnus :

. ucrloJrb3oBarb Bofipocbl KaK LrccJreAoBarenbcKr,rfi unctpyruenr nosnairur;

' npoBoAI'ITb fIO CtlMOCTOtTeJrbHo cocTaBJreHHOMy rrJraHy orrbrr, Hecloxnufi
$nszvecrraft srcuepvueut, ne6orbrrroe lrccneAoBaHrae $u:uuecKoro sBneHur;

o oIIeHI,IBarb Ha rIpI4MeHLIMocrb r,r AocroBepHocrr uu$opMarlurc, nonf{eHHyro B xoAe
r4ccne.qoBaHEs. I|''JrLr gKCrrepr,IMeHTa;

' caMocrotreJlbHo QoprvrynupoBarb o6o6qenrax il BbrBoAbr no pe3ynbraraM
npone4€unoro na6moAeHr,rr, orrbrra, r,rccJreAoBaHr,rr;

' rlpofHo3llpoBarb Bo3MoxtHoe Aa-nrnefiuree pa3Br{Tr{e (fusu.recxux rrpoqeccoB, a raKxe
BbIIBI'Ifarb IrpeArlonox(enr,Ix o6 I{x pa3BLITr{rr B HoBbrx ycJroBr.r{x r.r KoHTeKcrax.

Pabora c unQopruaqraeft :

. IIpI{MeHtrb piBnI,ItIHbIe MeroAbI, r,rHcrpyMeHTbr ]I 3arlpocbr IIpu [orrcKe u or6ope
r-rn(f opnraq vwr vrlru AaHHbrx c yrerou npeAnoxeHnofi y.re6nofi (pnsu.recxofi sa4a.ru;

. aHaJII'I3I'IpoBarb, cllcreMarr.r3r{poBarb u HHTeprrperupoBarb Hn(fopvaq}rro pa3nrzqHbrx
Br.rAoB u Qopna npeAcraBJrenvrfl;

o caMocrotreJlbHo nrr6uparr onrI,IMaJIbHyIo SopMy [peAcraBnegraa un(fopMarlr,rn r{
I'InJIIOCTpI{pOBarb pemaeMbre 3aAarrr{ HecJro)KHbrMr{ cxeMaMr.r, Ar.rafpaMnaanan, znofi
rpa(pmoft u ux rou6lruarllrrMr{.

KorunryunnarrrBHbre yHrrBepcaJrbgbre y.re6nrre 4efi crnnr:

' B xoAe o6cyx4enux yue6noro Marepr{aJra, pe3yJrbraron la6oparopHbrx pa6or u
[poeKToB 3a"qaBarb Bo[pocbr no cyqecrny o6cyNgaeuofi TeMbr r4 BbrcKa3brBarb nrek1
HaIIeneHHbIe Ha pe[reHure 3a4arilr rE nogepxanue 6laro]r{eJrareJrbHocru o6qeuux;

o co[ocraBJltTb CBOI{ Cy}KAeHHr C CyXAeHLrflMVt Apyn4x rracTHr.rKoB AtlilJrora,
o6ftapyxunarb pa3fir.rwre r4 cxoAcrno noszquft;

o BbrpaxaTb cBoro ToqKy 3peH}Is B ycTHbrx r{ ru.rcbMeHHbrx TeKcTax;

:OM
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IIybJII{wro [peAcTaBiurTb pe3ynbTaTbr

(sxcnepuueHTa, r{ccJreAoBaHr.rr, upoexra) ;

IIOHI,IMATb 14 I,ICIIOJIb3OBATb IIPEHMYIqECTBA KOMAHATTOft U I,IHMBIIAYAJTbNOfr PASON
npu perueHlrrr KoHKperuofi rpnsuqecxoft npo6nerurr;

o llprNftlMarb qenu cogNrecilloir Aef,Te]tb]togrlt, oprauu3oBbtBarb AeicrBuf, no cG
Aocrl{xeHl{roj pacllpeAeJulTb poJILI, o6cyxgau fipoqeccrr r.r pe3yJrbrarrr cosl,recrd
pa6orrr, o6o6rqarr MHeHlrr HecKoJrbKrrx mo4efi ;

BbI[oJIruITb cBolo qacrb pa6orrr, Aocrl,Iruul KaqecrBeuHoro pe3yJlbrara rro cB6qg
HANPABNEHI.Irc LI KOOPAPIIdLTPYI. CNOU 4EfiCrB:r,g. C TPYnhTMI,I IIJIEHAMI{ KOMAHAbI;
OIIEHIBATb KAqECTBO CBOErO BKJIAAA B O6Iqr,rfi rIPOAYKT IIO KPI{TCPII4
caMocrorreJrbuo c(popnrynnpoBauHbrM rracrHr{KaMr,r B3ar.rMo,{efi ctnus.

Pery.rrnrnnHbre yHr{BepcaJrbHbre yue6nsre .qeilcrnun
CauoopraHrnarlrrfl:

' BbuIBJItrr npo6neubr B xI'I3HeHHbx Ia yre6urrx cr4Tyarlurx, rpe6yrorqrrx Aff pemegr
Suauvecxnx snaHrafi;

o oplIeHTI'IpOBarbcs B pa3rLItIHbX rroAxoAax [pr.rHrrr,rr pellreHnia (uuguw.rAyaJrbE(-,
rrpr.rHrrr.re perrreHr,rr B lpyrrne, rrpHHrrHe pemeuufi rpynuofi);

' caMocrorreJlbHo cocraBJltrb anropr,ITM pelrreHr,rt Susr,r.recroit zagauu lrnri rlrr
HccJreAoBaHI'Ir c yr€roM I'IMeIo[Iuxct pecypcoB r.r co6creeuHbD( Bo3Moxcsocnd,
aprwenTr.rpoBaTb rrpeAnaraeMbre Bapr4aHmr peruennfi ;. AeJrarb nu6op n 6pam orBercrBeHHocrb 3a pelreHrae.

CanrorconrpoJrb, 3MorlrroHanrnrrfi rrHTeJrJreKT:
o AaBarb a'4eKBarHyro oIIeHKy CuryarJkrkrr4 npeAJrafarb nnau ed rr3MeHeHr.rr;
o o6tscssrr [p]IqI'IHbI AocrI'IXeHLIt (ne4ocrnxeunx) p$ynbraroB AerreJrbgoc4

AaBarb orIeHKy npuobper€HHoMy orrbrry;
BHocI'ITb KoppeKTI'IBhr B AesrerbHocrb (n rcu tlrlcne B xoA BbrrronHeH[x Qn:uuecut
I'IccJIeAoBaHI{f, lrlrn npoerra) Ha ocHoBe HoBrrx o6cromenrcrn, r,r3MeHrrBrrrrr
cr{Tyarlufi , ycraHoBJreHnbrx oruu6oK, Bo3Hr.rKrrr[x tpy4nocrefi ;
oqeHr.rBaTb cooTBeTCTBlre pe3ynbTaTa rlenr4 r,r ycnoBH{M;
craBr'rrb ce6s Ha Mecro Apyroro qeJroBeKa B XOAe C[Opa ]rnr4 Ar,rcKyccr{v Ha Ha
TeMy, IIoHI,IMaTb MOTI4Bbr, HaMepeHr.rr r{ JrOnrKy Apyroro;

' rrpr43HaBarb csod [paBo HA OUz6ry npu pe[reHr4r.r $usuuecr<rax 3aAarr Eu
yTBepxAeHr.rrx Ha HayrrHbre TeMbr r.r TaKoe xe [paBo Apyroro.

TTPEAMETHbTE PE3yJrbTAThr

K ronqy o6yrenrr n 7 x;racce npd4naerHhre pe3ynbrarbr Ha 6asoeo1,r ypoBge
orpax€Tb c$opvrr,rpoBanHocrb y o6yrarorquxcx yrraenr.rfi :

o EcnoJrb3oBarb [oH.fiTr4r: Qxsr,ruecxrae u xLIMI,IqeCKrre ,BneHr,Ifi.
9KCnepI'IMeHT, MOAeJIb, nlnore3a, eAr4Hr,rllbr $urnvecxzx neruqr,rrf" aroM.
arperarHbre cocro.fiH}Is BerrlecrBa (rnepA0e, xlrAKoe, ra:oo6pasuoe),
ABLDK.HT{. (pannouepHoe, HepaBHoMepHoe, [prMoJrr,rHeftuoe),
panuo4eficrByroqalr cvrra) 4e(popuaqux (yupyras, [nacrvrrecraa), He
coo6ularorquecr cocy,qbr;

O PA3NI.I.IATb flBJIEHI{S (AIIQOYSH', T9IIJIOBOE ABI,IXEHLIE qACTI{II BEIUECTBA.

ABI4x(eHI{e, HepaBHoMepHoe ABr.rxeHr.re, r4Hepq}rr, B3iMMo4eficrnr.re ren,
tnepgrx ren c 3aKpe[n€unofi ocbro BpaTrIeHU$., lepeAarra AaBJreHHff

BbIIIONHEHHOTO lpr.rsruecroro (n

O

a

TEIAMI,I, )KI.IAKOCT.'IMUT T4 r|A3AMLI, ATNAOCSCPHOE AABNEHI{E, IIJIABAHI4E TEJI. N
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MexaHHqecKoft gHepruu) uo ouucaHl'Irc Iax xapaKTepHrrx cnoficrn r.r Ha ocHoBe oflbrroB,
AeMoucrpr.rpyroq[x IaHHoe Susuuecroe rBJrenr{e;
paclo3HaBarb [porBneHr4e r43rreHHbrx szszuecrux ssreuufi B OKpyxarcqeM Mrrpe, B
ToM qI'IcJIe $nsz'recrne tBJIeHI'It B rlplrpoAe: [pr.rMepbr ABr{xeHnr c pa3Jrr{qHbrMr.r
cKopocrrMrE n Nunoft lr uexnsofi rpupoAe, 4eficrerae cr,rJrbr rpegr4' B rrprpoAe r.r
TexHI{Ke, BJII'I'HI'Ie aruoc$epnoro AaBJIeHvIfl, Ha xunofi opranr.I3M, nnaaanr,re prr6,
pblqarll B TeJIe treJroBeKa, IIpr{ gToM rrepeBoAr{Tb npaKTr{qecKyro 3aAaqy n y"e6uyro,
BbrAersrb cyrqecrBeHHrre ceofi crna (npusnaru) Qz:ravecKr4x nnneuuit;
orll{cblBarb LI3) IeHHhre ceoftcrea reJI rI Suau.recrue tBJreHur, I{crronb3yf, Sr,rsuuecrue
BEJII{qI,IHbI (NAACCA, O6rdU, IIJIOTHOCTb BEIIICCTBA, BPEM', trYTb, CKOPOCTb, CPETHflg.
cKopocrb, cvIlra ynpytocrl'I , cvfia Ttxecrv, Bec reJra, cvrura rpeHrrt, AaBneHr.re(tn€p4oro reJla' xItAKocrI4, ra:a), BblTaJrKr.rBaroqar cuna, MexaHrlqecKat pa6ora,
MolrlHocrb' rlJreqo cI{JIbI, MoMeHT cI{JIbI, xoss$uqvenr [one3Hofo yeltcrvux
MeXaHI'I3MOB' KI{HeTI{qecKat I{ rIoreHIII'IiuIbHtUI sueprux), npu onrrcaHl{r,I npaBr4nbHo
TpaKToBarb Qusuuecxraft currcl I{crIoJIByeMbrx BeJrr,IqnH, I{x o6ogna.reH krg. u-ervrHLrr\br
$usuuecxr{x BeJIIarIltH, HaxoAI4Tr Soplrynbr, cBr3brBaroque AaHHyro $rsu.recryroBenl4quHy c rPyruuu BeJII'IqrIHilMI4, crpor4Tr rpa(fr.rrcr.r lr3f{eHgb111 ganucr.ruocre6
$uauvecrux Benr,rqr.rH ;

xapaKTepl{3oBarb ceoficrna TeJI, Qusuvecxvte tBJreHr{r v frpoqecclr, r,rclorb3ys
[paBr4na cJroxeHr.rr czr (n40nr oAnofi nprnaofi), 3aKOH fyra, ,uno" fracxatr.,3aKog
Apxuuega, rIpaBI'IJIo paBHoBeclrr p"r"ari (6noxa), (3onoroe [paBr{noD MexaHr{Krz,
3aKOH coxpaHeHv.f, rraexanz.recrofi 3Heprrrr{, npE STOM AaBarb cnoBecHyro
$oprraynupoBKy 3aKoHa r.r 3arrlrcbrBarb efo MareMarr,rqecKoe Bbrpax{eHr{e;
o6rscHsrs Susu'recr<ue tBJIeHI{s, npoqeccbr pr cgoficrna reJr, B ToM qr.rcJre r,r B
KoHTeKcre cI'rtyaquft [paKTI'IKo-op]IeHTI,IpoBaHHoro xapaKTepa: BburBr-flTb [pgrrr4HHo-
-cneAcrBeHHble cBt3I{' crpollTb o6lscnenze us 11roruqecKl,rx fraron c onopoff uar-2 I{3rreHHbIX cnoficrna $zsu.recxrEx rnneuufi, Susr,r.recxux 3aKoHa wr.
3aKOHOMepHocTr,I;

perrrarb pacverurre 3a!{aqv B l-2 geitctnux, r{cnonBy, 3aKOHbr pr 
$oprr.rymr,cBs3bIBaIoqEe Qusuvecxue BenI{qLIHbI: Ha ocHoBe alaJrvrsa ycnoBr.rr 3apaqkr

3arll{cblBarb KparKoe ycnoBlle, rIoAcraBJUItr (lusuvecKl,re BeJrr{q[Hhr n Sopuynu r.r
npoBoAr'rrb pacv€rrr, HaxoAr.rrb clpaBoqubre AaHHbre, Heo6xo4nrr,rbre An p"-""""
3aAaq, orIeHLIBarE pearl,rcrnrrHocrb llonrreHHoft susuuecrofi nenr,rurnrr;
pacrlo3HaBarb upo6ne*Gr, Koropble MoxHo perur.rrb rrp]r [oMorrlu SurzuecruxMeTo'4oB' B o[ucaHVI{ I{ccJIeAoBaHI{t BbIAenflTb [poBepreMoe rrpeAlonoxeHr,Ie
(runoresy), pa3nl{rrarb r.r r.rHTeprrperupoBarb nory.reunrrf pe3ynbrar, HaxoAr{Tb
orurz6xr,r B xoAe onbrra, AeJrarb BrrBolbr rro ero pe3yJrbraraM;
rIpoBoAI4Tb orIbITbI no na6nrodbnuro $usuuecxux.ssreHuft nnr Qz:n.recKrrx ceoficre
TeJr: (lopnynupoBarb npoBepseMbre rrpeA[onox eilvrs., co6uparr ycraHoBKy vrs
rlpeAnoxeHuoro o60py40Baltrs.,3arrr4cbrBarb xoA onbrra u $opuyrupo"Lu BbrBoAbr;
BbInoJIHtTb [pflMble I'I3MepeHI'It paccrotHll{, BpeMeHI,I, Maccbl tLna, o6reMa, cI4JIbr 14
TeMneparypbl c LIcilonb3oBaHI'IeM aHaJloroBbrx IE qr.rQponrx npr6opon, 3arrr{cbrBarb
rloKa3aHrls npu6opon c yu€ronr sa,qauHoft a6comotrofi .to.p"run ocrr.r rr3Mep enufi;
rIpoBoAI'ITb LIccJIeAoBaHI'Ie 3aBpIcI4MocrI,I oAHoft Qr,rsu.recxofi eerll.r""", or 4pyrofr c
Hc[oJIb3oBaHI'IeM npsMbIX ualrepennfi (sanucr,Ilrocrn [yrr{ paBHoMepgo .{Bprxyrqerocs
TeJIa OT BpeMeHI{ ABI'I)KeHI'I' reJla, CI{JIbI TpeHrIt cKoJlbx(eHr4t or Beca reJla, KaqecrBa
o6pa6orxn nonepxHocteft TeJI H He3aBr.rcrrMocrr,r cr.rJrbr rpeHr{r or nJrorrlaArr
Co[pI{KocHOBeHI'I-f, TeJI, cI'IJIbI y[pyrOcTH OT yAnI'IHeHI{s npy}KHHbI, BblT€UrxraearOrqefi
cI'IJIbI or o6reua uorpyx€unofi qacrla TeJra v or [Jrornocrr.r xr4AKocrr,r, ee
HE3ABI,ICI.IMOCTI.I OT TIJIOTHOCTI,I TEJIA, OT UY6UHrr, HA KOTOP}TO IIOTPYXEHO TENO,
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IIOJIe, IpOBOAHI{KI,I Lt AI{SneKTplIKI{, TIOCTO'HHbIft gneKTpuqecKr,rfi TOK, MarHr,rTHOe

none;

pa3nnqarb 
'BJIeHI4{ 

(rennonoe pacmr4peHr.re kr c>KarLre, TeflJrolepeAaqa, TerrJroBoe

paBHoBecI,Ie, cMaqLIBaHHe, KarIlrJIJItpHbre TBJIeHI{', [cnapeHr,re, KoHAeHcarJvrs.,

[JTaBJIeHI{e, KpllcrarlwrcalqJds. (ornep4enaHne), Kr.rrreHr{e, Te[nonepeAaqa
(rennonpoBoAHocrb, KoHBeKIII,II, Lr3JD reHl,te), orexrpn3a\v.s. TeJr, B3ar.rMoAeficrBlre

3apflAoB, AeftcrBl,Ig SreKTpl,IqecKoro roKa, KoporKoe 3aMblKaHrre, B3ar4MoAeftcrBlle

MarHI,IToB, 4eficrnrEe MarHI4THoro noJrr Ha npoBoAHr{K c roKoM, gneKTpoMarHrarHarr

r.rHAyKrlr,rr) IIo ou]rcaHr.rro ptx xapaKTepHbD( cBoficrB u Ha ocHoBe onbrroB,

AeMoHcrpr{pyroqv x,qarrHoe $usuuecroe rBneHr{e ;
pac[o3HaBarb rlpotBneHlre IBf{eHHbrx Qusuuecrrax seueHr,rfi B oKpyxruuoilIeM Mupe, B

ToM t{ucre Qnsu.recxr,re flBreilvg. B rrptlpoAe: rroBepxHocrHoe HarrxeHr{e vI

Kanr.rnnrpHbre sBleHr-rr B rrpupoAe, Kpr.rcriurnbr B rrpfipoAe, rl3nrreHrre conuqa,
3aMep3aHlle BoAoeMoB, MopcKlae 6pusrr, o6pasonarue pocbr, Tyl!{aHa, vtneflj cHera,
9[eKTpI{qecKI,Ie sBreHI.uI B aruoc(pepe, gJreKTpl,I.recrBo x}rBbrx opraHr.r3MoB,

MarHI{THoe none 3eMnLI, Apeft(b lroJlrocoB, ponb MarHlrrHofo rlon-f, Arr xtr3ur.r Ha

3enrne, nontpHoe ctrflluvIe, [pr{ groM [epeBoAr,rrb [paKTLrqecK]'Io 3aAaqy n yre6nyro,
BbIIeJIrrb cyrqecrBeHnrre cnofi crna (uprenaru) tfusn.recKr.rx xnneyuit;
onl,IcbrBarb l,I3freHHbre csoficrea reJI rr Susuuecrrae rBJreHr.rr, ucllonb3yr $usr,ruecrrae
BeJII{qLIHbI (teunepatypa, BHyrpeHHrr gHeprllr, KoJrr{qecrBo renJrorbr, yAenbHalr

rennoduffioctr BelrlecrBa, yAenbHarr re[Jlora [JraBJIeHr{r, yAeJrbHat rerrJrora
uapoo6pasoBaHl{t, yAeJIbHuuI TerIJIora cropaHr{r rorrJrr{Ba, roe(p(fnqueHT rroJre3Horo

AeficrBl,rt renlonofi MaI-ILIHII, orHocr,rrenbHarr BJraxHocrb Bo3Ayxa, enerrprlvecrrafi
3ApS,A, CI,i.JlA TOKa, gneKTpl,IqecKoe HarlptxeHve, couporr{BneHr,re npoBoAHr4Ka,

yAenbHoe colpoTLIBJIeHLIe Berqecrea, pa6oTa I,I MorrlHocTb oneKTpr,rqecKoro toxa), npu
orrplcaulIl{ [paBLInbHo rpaKToBarb (frasz.recxufi cMbrcJr ucnonisyeurrx BeJrrrqlrH,

o6oguaqesvs. v e[vInraqu QusuvecKLIX BeJruqr{H, HaxoAr.rrb (fopuylu, cBr3brBztroulrre

AaHHyIo Qnsuvecryro BenI{tII{Hy c ApyrrrMr.r BeJrrlrrrrlHaMn, crpor4Tb rpa$uxn
lr3) {euubrx 3aBr,rcrdMocreft $rE:H.recKr,rx BeJrr.rqr.rH;

xapaKTepl,BoBaTb csoficrsa TeJI, Qusu.recxrae .gBJIeHr4r t4 rrpoqeccbl, r,rclonByfl
ocuoBHbre rloJroxeHrlt MoneKyrspHo--Kr4Herl,Iqecroft Teopull crpoeHllt BerrlecrBa,

TIpLIHIII{I cyfleprlo3l{qIara nonefi (Ha nauecrBenHoM yponHe), 3aKoH coxpaHeHr.rt

3apfr.ra, 3aKoH oNla Ans rracrKa rlerrlr, 3aKoH ,{xoynx-JleHrla, 3aKoH COXpaHeHr.rt

sHeprlln, [pLI sToM AaBaTb cnoBecH].Io (poprvrynupoBKy 3aKona vr zarrvrcbrBaTb ero
MaTeMaTUTIeCKOe BbIpaXeHI{e ;

o6sscHsrr Suarauecxue npoueccrr r.r csoftcrBa reJr, B ToM qprcJre Lr

cr.rTyaulrfi IIp aKTr,rKO -O.pr{eHTr.rpo B aHHo ro xapaKTepa:

rIpI{qI{HHo-cneAcrBeHHbre cBr3r{, crpolrrb o6rscHeuue us l-2 rorr{qecKfix maroB c
onopoft na l-2I,I3freHHbrx cnoficrna Qr.rsn.recrux snreHr,rft, Suauuecrc?rx 3aKoHoB trJrz

3aKoHoMepuocrefi; 
E

pellrarb pac'r€rnrre 3aAaqu s 2-3 4eftclezr, [cflonb3yr iaKoHrr v Soprr.rynrr,
cBt3bIBaIoqI4e Qusu.recrne BeJII{qI,IHbI: Ha ocHoBe a]F,€Jrvrga ycnoBvg 3a$aqv
3anI,ICbIBarb KpaTKOe ycJloBrae, BburBJurrb HeAocraroK AaHHbrx Anr peureHvrfl 3al.aqv,
nrr6uparu 3aKoHbI Lr Soprvryru, neo6xo4raMbre AJrr e€ peurenus, fipoBoAr{rr pacu€rrr r.r

cpaBHl4Barb [oryqeHHoe 3HaqeHLIe $nrnuecroft senEq}IHbr c r.r3BecrHbMr{ AaHHbrMrr;
pac[o3HaBarb npo6neuu, Koropble MoxHo peurrrb rlpu rroMorr{u (fusuuecxux
MeTOAOB, I,rCnonByff OIIHcaHrre uccJleAoBaHr,r_fl, BbrAeJrrTb npoBepreMoe
IIpeAlono)KeHI{e, oIIeHI'IBaTb [paBIrnbHOCTb nOprAKa [poBeAeHr.rr t{ccJleAoBalrl,Ir,

AenaTb BbrBoAbr;

B KOHTEKCTE

BbUIBJI'Tb
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TeM[eparyphr' cKopocrl. [poqecca ocrbrBaH]rr r.r HarpeBaH ws. npur.BJrr{eHEE or nu:nyratoqeft (uo*orqaroqefi) IroBepx'ocrr{, cKopocrb r.rc[ape'r.r, BoJbr

r'rccJreAoBaHr4e frocneAoBareJrbHoro ,n uapanJreJr'Horo 
"fi;;;;;;';0ffi;":3f*:3"^T::-::."111:. !@arb ycraHoBKy r.r Bbrrrorrnrrb r.r3Meper{E -;;;".;;;;fiffi,ra6nrq a rpa$raxoB, AeJrarb BbrBo,.hr no pe3ynbraraM r.rccJre AoBA,,vfl;

[poBOAr4TB KOcBeHHBTe r43MepeHES Srasrz.recr<r,rx Benuqr4H (y4enrnax rennoEr

l?ffjlli: ::tp,::Tl:::: npoB-oAnnxa, pa6ora lr Morquocrb eneKrpr{qecKoro[Jra'r4poBarb rr3MepeHr.rr, co6npar" 
"nc.r"p"on.""-i";-t;;ffi;;;

:ff:|l:*rofi vucrpyKrlrr, ra BbFrlrcrrrrb 3Haqe'rie BerrrrqrrH'r;
cg6morarr rpaBr{Jra TexHr'Kr' 6esonac'ocru ,,pr pa60re
o6opygonauzena;

:::::::*t:"Ti-lSrIHIIrIrIhr seftcrnut r43y,reHHbx upzOopoe vr

#::::.T "i^i:ryft Ha kr: oru.rca'r.r, (n rcu qkrcrre: .i"i#J"o"fu;;fl'IrpoMerp' [apoBuur ryp6raua, aMrrepMerp, B.JrbrMerp, cqerq,nx

lf,lf 1"1k.,,""*S:^"j:::11:'"jll:rpu6oiu,"up""i,.,,l;;;.";ffi ;";

l:l1ff:*^"1.:0.,'"1::1"_11_.oo*n'*;;;;,#ffi;I#:,;'"':l#
I:::::::,::^ Ilj9-: Tlorrb3y, 

suiH,a" o cson*sax O;.;;";*.'";#"ffiHeo6xo4r.ruue SasrvecK[e 3aKoHoMepHocrrE;
pacno3HaBarb npocrbre rexrruqecKr4e ycrpoficrna E r,r3MeplrreJrbHbre npu60pHcxeMaM nn cxeMar]rq'b* pr,rryt *aon (xz4xoctuufi repuouerp, TepMoc, uc]rxpolrrllrpoMerp' ABurareJlb BHyrpe'Hero cropaHr'tr, gJreKTpocKorr, peocrar),

ff :#:fjt:T"11:y:^1:::T-rl-:crreAoBarerrbHbrMILnapa4,rerrbHbMc3JIEMEHTOB, PUI}JII,IqA' YCJIOBHrIE O6OSHA'ICHI{' 3NEMEHT". ;;;1;;;;;#U,
npr4BoAr4TB rrpr'Mepbr (uaxoAvtn uusopmaquro o npurraepax) [paKTr.Frellc[oJrb3oBa'r,It 

Qra:rE.recxzx sHaHr,Ifi B noBceAHeB""ft ;;;;t;;*6esonac'oct' np'n o6parrlenrar.r c npu6opaivrra v TexHrdqecKuMr.r

rrpoBo'4'rrb orrbrrbr no na6mo4e'r.rrc susuuecxux xsreH'ft unu sz:n.recKnTen (ranrannrpnrre sBrre$."', 3aBr,rcl,rMocrb AaBneHI{' BO3Ayxa or efo

;;il;;;;"T.;'.#oKpyxarcqefi cpe4e;

::lffi*:i*,.j:1:n ^-T_g3i*uu .gusu.recKofo coAepxaHr's s r4'rep'ere,
i:,11-:_lM-erorrytxcs 

snaHuft H nyrerrl cpaBHeHr.rs AororrulrrerrbHbx
;;#"ffi^";;";

fa nn 
^-^h ^--,^ -v- -

'ur,;il;;;fu;;
ssanilaoAeft crBr'e 3jreKTpuqecKr,rx 3aptAoB, B3ar{Mogefi crnue ,,ocrorHEED( ; lIBll3yaJrl43arlrt MarHrITHrx uoleft rtocro.f,HHhD( MarHI4ToB, 4efictnux MiuEErEonDHa npoBoAHt{K c roKoM' cnoficrna gJleKTpoMarHuta, cnofcrBa 3Jrer(Trnr'rn

;;;;;;";;;"ff
I":T::-y^^:1 _:p"Arroxe'Horo o6opy4onanr.*, orucbrBarb xor o*;
SoprraynupoBarb BbrBoAbr ;

BbmoJlHtrb rlpfiMble I'BMepeHr{fl TeMneparypbr, orHocr,rrelHrofi BJraxrrocrtr
CI,IJIEI TOKA' HAIIPSXEHI,I' C ECIOJI'3OBAHI4EM AHAJIOTOBbTX NPU6OPON r
Qrasr'vecrrax BeJrr{qr4', cpaB'r,rBarb pe3yJrbrar'r rasnaepenr.rfi c yr€ror"ra6conronrofi norpeurnocrll;
rrpoBoAr'rrb rrccne.uoBaHr{e 3aBr.rcprMocrrr oAHOfi $usu.recrofi nenzqr.rHhr or 4p1rrfr
l:1"J"1.:.",*J*,,:fji:^1.I:l-."uft 

(saeucuro^""" corporrrBneHr.r,r rrpoBo,ir'EEr Iero AJII{Hbr' rIJIorrIaAr'r fionepequoro ceqenr{.f, r.r yAenBHo."-;;"*;;;;'.'#
rIpoBoAHlIKa' clitJlbr roKa, llAyrr{ero qep". npoBorHr4K, or HanpsxeH', Ha trp

ne4ocronepnoft;
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,ITA H

r3Ayxa,

}IIdKOB

:aHnoft

rrofi c
TKA OT

(ecTBa

[HI,IKE,

rxon):

aeEYs

BUne

(ocT6

oxa):

:e4ys

IHhIM

]KI{X

MOB,

:xofi

ophr

IEJIb

'tu

)fo
wIg.

[fr,
B

HA

OB

Tb

L9

IIo

]TP,

tTb

{eM

o uc[oJlb3oBarb llplt BbITIoJIHeHI{I{ yue6nrx zallar'uit HafrHo--[olyirrpHyro Jrnrepar]?y
Suszuecxoro coAepxaHldt, clpaBoqHbre Marepr{nJrbr, pecypcbr cerr.r I,tniepnei,
Bna'{erb npu6ruarraH KoHcrIeKTrIpoBaHLIt reKcra, upeo6pa:oBaltre. un(foprraaur4rr vs
oAsofi gnaroeoft cr{creMbr B Apyryro;

' co3AaBarb co6cteeHHrre IrI4cbMeHHbre r.r KparKr{e ycrHrre coo6rqeunx, o6o6uax
Nn$opuaqulo I'I3 HecKoJIbKLIX I{croqHilr<on Qr,rsuvecKoro coAep)KaHr.r.f,, B ToM cgc.-re
ny6m'Ivuo [peAcraBffTb pe3ynbrarbr npoexrnofi vJrvr r4ccne.rloBarermcroE
AesTeIbHocTLI, [prl gToM fpaMoTHo I,IcnoJIb3oBaTb rasyrenHrrfi nonsrufiHrn? aruapaT
Kypca Qusraxra, colpoBoxlarb BbrcryrrJreurle npesenraqr,refi ;

' fipu BbItIoJIHerrrII{ yre6nrrx [poeKToB Lr Iaccne4onanrafi Srasravecxnx npoueccoB
pacnpeAentrs o6ssaHuocrll B rpynne B coorBercrBlrfl c nocraBJreHHbrMg 3a.uaqa\{u,
cneII'ITb 3a BbInoJIHeHI'IeM nJIaHa 4eficteuft v KoppeKTr.rpoBaTb ero, aAeKBaTHo
oIIeHI'IBarb co6creeuurrfi BKnaA B AerrenbHocrb Fpynrrbr, BhrcrpagBarb
KoMMyHIaKarI'IBHoe nsavIuoAeficrBlle, rrpotBnts roroBHocrr pa3perrrarr ron$mlrtrr.

K xonqy o6yreuux e 9 rcflacce npeAMerHbre pe3ynbrarhr Ha 6asonoru ypoBHe AonxHbr
orpaxarb c(f oprvrupoBaHHo crb y o6yuarorquxcx yueurafi :

o ucrloJlb3oBarb rloHtrtlt: ctlcreMa otcu€ta, Marepuurnbua-f, TorrKa, TpaeKTop[r,
orHocI4TeJlbHocrb MexaHl'IqecKoro ABlrxenvrfl, 4e$opuaqut (ynpyras. rrJracrr{qecrax),
TpeHI'Ie, IIeHTpOCTpeMIITeJIbHOe yCKOpeHI4e, HOBOCOMOCTb vI Ileperpy3Kr4, rIeHTp
Ttxecrll' a6conrotno rn€p4oe reno, IIeHTp r{xecrn rnep4oro tiou, pa"rroBecne,
MexaHI4lIecKI'Ie rone6anprs u BoJIHrI, 3ByK, unQpasnyr< vr yJrbrpil3ByK,
3JIeKTpoMarHlITHbIe BOJIHbI, [rKana gJreKTpoMarHr4THbD( BoJrH, cner, 6nu:op]aKocrb I4

AaJIbHO3OpKOCTb, cIIeKTpbI ItcnycKaHlrt E noHIoIIIeHLIt, a.nr$a-, 6era- u raMMa-
I{3nfIeHI{t, LI3OTO[br, flAepHAs gHepreTI,IKa;

' pa3nl'Iqarb tBJIeHux (pannoMepHoe LI HepaBHoMepuoe lpsMon4nefiuoe AeuNeHr{e,
paBHoycKopeHHoe npsMonl.IHefinoe 4nuxeul{e, cno6o4uoe naAeHr.re reJr, paBHoMepHoe
ABI'IXeHI{e IIo oKpy]KHocrI'I' nsaunao4eficrBrle reJI, peaKTr{BHoe ABI{xeHr.re,
role6atenbHoe ABl{xeuue (saryxarourre r.r BbrHyx{AeHHlre xore6anus), peeonanc,
BoJIHoBoe ABI'IXeHve, orpaxeHl4e 3ByKa, [prMoJrr.rHefinoe pac[pocrpaHeHr.re,
orpaxeHl'Ie lI [peJIoMneHLIe cBera, IroJrHoe BHyrpeHHee orpax{eH}re cBera, pa3noxeHr,re
6enoro cBera B c[eKTp I'I cJlo]I(eHr,re cneKTpaJrb'hrx rIBeroB, rvailepcr4fl cBera,
ecTecrBeHHail paAI{oaKTLIBHocrb, BO3HLIKHoBeHLIe Jll,IHefiqatoro c[eKTpa nsnyreuua)
IIo oIrI{caHI'IIo ux xapaKTepHrx ceoftctB LI Ha ocHoBe o[brroB, AeMoHcrptrpyroqux
AaHHoe Srruuecroe rBJreHr,re;

' pacrlo3HaBarb [potBJIeHI{e LI3yqeHHbx lpusu.recxnx ssreHr,rft B oKppraroqena rraupe (n
ToM tll{cne 

Qrasuuecrue sBreHI,It B nprlpoAe: rrpl{nr,rBbr r,r orJII4Bbr, ABr,rxeHrre rrJlaHer
Comreqlrofi crlcreMbl, peaKTI,IpHoe ABI,IXeHEo xnBbrx opr.aHr,r3MoB, Bocrrpl4rrl4e 3ByKoB
xfl4BorHbIMI'I, 3eMnerptceHl{e, ceftcuuqecltHe BoJIHrI, rIyHaMr,I, gxo, IIBera reJI,
onrLIqecKI'Ie sBreHut B rlpllpoAe, 6r,rolorr-rqecroe 4eficrnue BLrAr.IMoro,
ylrrpa$raoJleroBoro il peHTfeHoBcKoro rnaryreur.rfi, ecrecrBegurrft paAr.roaKTr{nurrft

Son, KocMHqecKHe ryq'n, pa,4[oaKTrIBHoe ]r3nrreHne [p]rpoA'bD( MVHepaJroB,
Aeficrnue paAI'IOaKTI'IBHbIX r.rsnyreuufi Ha opraHr,r3M rreJroBeKa), npn gToM [epeBoAlrrb
npaKTLItIecKyIo 3aAaqy n yue6nylo, BbITeJUITb cyrqecrBeHHbre cnoficrna (upnsHaxu)
Qusu.recxux rueunft;

o olllcblBarb Ll3yrreHnrre csoficrBa reJI ll (pnsuvecKr.re sBJreHHf;, r.rcrroJrb3yx $u:nuecxne
BeJII{qI'IHbI (cpe4urx v MrHoBeHHar cKopocrb reJra npr.r HepaBHoMepHoM ABHX9HH1r,
yCKOpeHI{e' [epeMeIIIeHLIe' [yrb, yrnoBat CKOpOCTL, C:r1lrra TpeHLIt, CUna y[pyrOCTLt,
cr{na rflxecrl'I' ycKopenue cno6oAHoro [aIIeHLIf, Bec reJla, [IMlynbc reJla, r,IMnyJIbc
cI{JIbr' MexaHl'Iqecra-a pa6ota I{ Motrlnocrb, ltoreHllr.riulbHa.s gHepfut TeJra, rloAHsroro
Ha'q rloBepxHocrblo 3€MJII{, noreHur{aJlbHuur gHepmg cxarofi npyxl,rHbr, KzHerr,rqecKiur
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L

3Heprurr, [OJrrraf, MeXaH]rqecKUr gHepr]rr, IIeplIoA E qaCToTa KoneoaHaft, .4JrEEl
BOJrEbr, IpoMKOCTB 3ByKa r{ B6rcora ToHa, cKopocrB cBercpe'hr), rplr orlrca'u,r npaB'n Ho rpaKronair Qzear"ft#:TfiT""ffi;H:trBeJrlrrrrr', o6ogna.re'* y eArr'r4rlEr 6"."""ori* 

-;#

ffiTlffiff.ffi XH"*ffi:":L1;tn:y" j#Jlff '"ffi 
;f Xn"Iffi X

xapaKTepl43oBarb csoftcrna ren' 6as-nvecKrle rBJreHr,r.f, 

" 
arpouaaabr, IrcrroJr'3y, 3aKoEcoxpaHeHlry sHepfI4I{' 3aKOH BCeMI4pH^O_ro TrroTeurr.tr, [prrnrlr4[ cyfieplo3r.r rrr4rr cvJL

#fiXl?"""#Tffi "T"ffi 
"ff;"?;;":::"'":mlJ:.""coxpaHe'rr,"^;;;#;'MaccoBoro qgcer 11DH orr.,.-.-,---'-]]L-'_]j_'^""' coxpaHeHlrt 3ap{AoBoto E

o9n'v""n"d';;"JoJ.##i#n"*X:Tffi,"ffi 
"""#;;J#*"1iiu."'^o6r'sc''f,tr ftnez'recxue npoqeccrr rn cnoficrBa TeJr, B ToM qLrcJre u B KoHTeKcrecntya\uft [paKTr{KO-opneHTr4poBaHHOro 

xapaKTepa: B'UrBJUrrb [pr4qr4HHO__cJreAcrBeuHrre cBr3r{, crpol,rrb o6rrcn"Ha e uz 2_3ronirrec

;"."X'##;:lrnf"oo'""u 6"'""'"*"* xnreHnft, o;XXX##I"',H;# "ffi
pelrrar' pacvdrnrre 3a*aqu (onuparoquec.rr Ha crrcreMy uz 2lypanneuvfi), lrcrroJr63y,

rH:ffi ".*H}thr' cBt3hrBalouue o"r"r**?'?li""rr"r: Ha oc'oBe a'iurrz3a

;il"#1ii'"ffilffi 
"ffi 

"t#x#"Tffi""'#.#*fi$1"1"ffi "!::,QI'I3I4tIecKoft nenzqunrr: rv..r.vrn'truulb [oJryqeHHoro 3HageHI,It
pacrro3naBarb upo6-neurr, Korophre MoxHo perrrrrrbMeroAoB' ucrlorrb3yr o.r".urr" 

";;:.;".:-""T:.:t rpn noMoIqLI (fHsu.recxrx
rrpeArroJroxe'r{e,orreHrdBarb**i:"^-T-"::_X""Htr"r:Xffffi;"IX.**T
AeJIarb BhrBoAhr, I'rHTepllpeTlrpo"ut" pe3yJrETarhr tu6oroa""ra, r.r onr*on;
i#4ffi;Tilj;:"'::ffi"il::. susaqscKu*'uo"l"r anu grasrau""** cnoncrn
rleplloAa xone6anufi [pyxr.r'Ho"oonrto"u' 

3aKoHa coxpaHeHult gHepfilrl, 3aBr.rcLrMocrb

ffi ff :,xH**r#,rJ":"*tTTffi:;ffi H;ii##':T$"ffig,m j:

m*;':n:'*"r"j.1"*:;:i:n:=xffi"#'i"i"i4"':?iff#ffi -:

;qiiryr*l*x*rml$""*"{1:;JHH'?""ffi f ::?";l5;nr":
[poBoAr'rrb npn Heo6xoArzMocTrr cepJrro ,,prMhrx rEsuepenrafi, olpeAenffr cpeAHee
;;::H:;"ffy::ffr"0 Berr,rrq'Hbr fO*r*;;";;"#;r"" co6r,rparor4en nrE'*r),
npoBoArrrb","o"illulxo".::ffi#;::lJf;ffiffi:'oroupa6opa);
rp.gMhrx usuepeHzft 1.*r."ro.ri-;;,*-:';'"::::^::Il4qllH c rcrorrb3oBanr.reM

ABr4xe'r4rr 6ei ;;il##":::::. ntt" or npeuenr.r_.rlrn pu"rroy"nopeHHoM

mru"";]k#tr1"Jilfl:q_,?,Hff -;#."Hff "l;l#*:n;
;x'.x'"ill;Tffi "[,'T"xffi:?;"""1,.ry;ffi rx;n*:,#{""jm:n
r.rccJre.qoBa'Lrr; 

t4H B Br'IAe raonzq u rpastaxo", 4"t* BhrBoAhr ,,o pe3yJr'TaTaM

npoBoAr.rTb KOCBerl

al:t:11"'"'""0#"J1*ff,[?ffi "*1T"THA;H:ff"J:xn:fr "::"fffH";
xecr*ocrb 

''pyxl4'hr' r<oeoozqi"rrt tp"n"r 
"*oo"*""ir, MexaHr{qecKtur pa6ora u
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NII3A
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)KIIX
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fcrn
)cTb

IbI II
)H}IE

g.B

H3e,

bHo

ta vl

J{ee

lu),

[TEM

IOM

rofo

5. tr

bHo

CTI,I

TAM

'v
t'Hg')

lvI

2t

MOTTIHOCTb, rraCTOTa U IIepI1IOA KOreoaHLIfi MareMarrrqecKoro v IlpyxllHHoro
MUISTHI,TKOB, OllTr.rqecKair Curra CooupaJorqefi Jrr{H3bI, pa,q}IoaKTI{BHbIft sOU):
[JraHrrpoBarb r{3MepeHkr5., co6vpaTb gKcneprrMer{TrrJrEHyro ycraHoBKy r{ BbmoflH-trb

r,BMepeHr.rr, cneAyfi ttpeAnoxeHHoft r,rHcrpyKIII,I[, Bbrrrr{cJrrrb 3Haqen[e BeJII{qLIHsI I,I

aHawl3lrpoBaTb [oJrrreHHbre p*ynbTaTbr c yverorrr 3aAaHHoft lrorpeurHocrrl

r.r3MepeHr-rfi;

co6[roAarb rrpaBnJra rexHLrKLr 6egouaurocrr,r rrpu pa6ore c ra6oparopHblM

ooopy,4oBaHlreM;

pa3rxqarb ocHoBnbre upr.r3HaKu r{3}nreHubrx Qusuuecrnx uoAeneft: MareplraJlbHa{

ToqKa, a6conrorHo rn0pAoe reJlo, Toqe.rHrrfi ucrorrHr4K cBera, ryrr, ToHKa.f, JII{H3a,

finarreTapHar MoAeJrb aroMa, HyKJIoHHtUI MoAeJIb aToMHoro slpa;
xapaKTepr.BoBarb flpurrq]rnbr 4eficrnur r.r3yrreHubrx npu6opon vr rexHLIqecKI,IX

ycrpoficrn c ouopofi Ha ax orprcauufl. (r roir,t qlIcJIe: clllAoMerp, AaTTII,IKLI rIoJIoxeHlI.s,

paccrorHlrfl rr ycKopeHl,It, parera, gxoJror, orIKI{, flep]IcKolr, $oroauuapar, orITI,IqecKLIe

cBeroBoAbr, crreKTpocKorl, Ao3LIMerp, KaMepa Bulrcona), l,tcttoJlb3yt 3HaHrIt o

csoftcreax Susuuecrux.snnenrfi u neo6xoAr.rMbre (pusuuecrue 3aKoHoMepnocrl4;

llcrloJlb3oBarb cxeMbr lI cxeMarrrrrHbre plrcyHKI,I I,BlrqeHubrx rexHlltlecKlrx yctpoftcrn,

r{3Mep}rrenbHbrx npu6opor r.r rexHoJrorrrecKr,rx npoqeccoB rrp}r pelreHuu yre6no--

rIpaKTLIqecKI{x 3aAaq, o[Tl,rqecKr{e cxeMbr AJUI rrocrpoeH}It lrso6paxenufi n nnocrou

3epKaJre ra co6uparoqeft nuuge;

rrpr,rBoAlrrb npr,rMepbr (naxo4rarr IaH$oprraaquro o npunnepax) npaxTlltlecKofo

rrcrroJrb3oBaHrrr $usuuecr<r,rx gnanuft B uosceAHesHofi )KlI3HlI Nrs. o6ecneqeHl,Ig

6esonacuocru npu o6paulenr.rx c npu6opaura vr rexHlrqecKr{Mr{ ycrpoftcrnaur.r,

coxpaHeHur 3AopoBbr u co6nroAenus HopM gKoJrornqecKoro noBeAeHLIt B

oKpyxarcqeft cpege;

ocyrqecrBnrrb nor.rcK un$oprvraquu Qusuuecroro coAepx(aHl,It n Irlntepne're,

caMocrosreJrbHo Soprvrynupyr rro]rcKoerrft sanpoc, HaxoAr.rrb rryru orrpeAeJlen]It

AocreBepHocrn uonyrennoft un(lopnaaqrru ':oa ocnoBe LlMeloullxc.f, sHaHI4fi n

AOnOJTHUTeJTbHbD( UCTOqHI{KOB ;

r.rcnoJrb3oBarb [pr{ Bbr[oJrHeHr.ru yre6nrx za4auuit Hafruo--[oflyflspnyro Jrr.rreparypy

Sr,rsu.recroro coAep)Kanr.rr, cfipaBoqHbre Marep]raJrbr, pecypcbr cerrr I4nrepnet,

Bna4erb npuerrrauu KoHc[eKTupoBar{ur reKcra, upeo6pasosanus. un(fopnraqvflI vI3

oAnofi snarcosofi cr{creMbr B Apyryro;
co3AaBarb co6crseHHbre [r{cbMeHubre }r ycrnbre coo6uesrns Ha ocHoBe un([oprr,raquu

Lr3 HecKoJrbKr4x r4crorrHlrKoB $rasrauecxoro coAepxaHr,rx, ny6nr.r.rno npeAcraBJrrrb

pe3ynbrarbr upoexrnoft r.rJrr,r ?rccJreAoBareJrbcKoft 4exrenbuocrr.I, rrpll groM rpaMorHo

rrcrroJrb3oBarb lrc1^rennrrfi qon.f,rr.rftHrrft annapar Lr3yqaeMoro pa3AeJra (fusuru u
co[poBoxAarb BbrcrynJreHr,re npesenraquefi c yr0rorr,r oco6ennocteft ay4rlrropvru

cBepcTHr.rKoB.

{

22



lt\
tia
tl

lii. tl;
lll>ittt

L I lvi
-.\o I tA r
v^tlv
EvliH(
{a I lt-l (

H9 i lsr
3Fs I iBjv-53 I tE:
ssg I lEi

L

rtl !
lll 5)il\
iil

tll rrll F
lll vl':ll;- |

)ll 
'-{ 

(

?ll cl
iil rr
:ilxI
:ll X{
tll'5 r
ill rF I

f,l\
^JI 

Cill
)il\
ill
tll F:ll F
:ll vi
'1ll -i I

ill i;
ili 6T<ll trr r

:il gs
tll,5 i
iil 6:

r'l
\l

ill
rll{ll

;il
ill
)tl
)ll
]|l
ill
)il
itl
1il

:II

;ll

lti

ill

Ili
I l"
I /A
I i\./
I lH
I lH
I IF1t t()I lF
tlvI ts
ttH

I l\o

ll*ir
l1
lt
l1lt
1[ltilil_ll

\

v
.s
f-

t-

v.
t

)
F

a

-

I-
lF
lv
l-
IF
It-
sl)

>{c

;q? Y
 F

XS
\a

\9C

6E

xY
tr

sl)

FIC
d?

c){
F<a
i, t-x{
\U

\9CI<+
rA -E

lsil :
Fti

| \oll v
i Hll

lEll d

lxEll xt
lYall Y:
lFEli sf
lESli ES

/E€fl E€

Y:
l{(

d(

l<c

^ax{
\oi
.xl

+

;1{,l
rl
rl
1l

)l
ol
)l
)tl
ttl
rll
rtl
rll

rll
]t{
)I

'1

I

F
q)
c)

9t.

tr
\o

F

C-l c.l

F

\0

ltl

L
q)
c)

c{

I

I

I

E I c'.1

.l

\n

I

I

I

)1
DI

o{ C-l ra)

F
rn .+

t>t9
l-

ta

lc)

Fi
F=
6A>3
ciX
H=

F

ft

tq,)
q)

v
ft

ttxll
ttH
ttH
ttH

]H
ttH
llct
ttv
ltFtltt3

arl 19
xt i ii.
v | | g
o.LFr I A
FlEl,s*tFt=

I F I EHiiFitd
vlFt9

cutnt.|
FI6IH
Al o i 6
EIEIElvtF'.toto
(glC.)lco
t<llllF{HIHIE
.Al.tt ii9I't7Illl

>t
()
-
q

E

{J

C)

N

q)

('

h

tFfl
Itsl
tFl
IHJ
lOla
i\vtdItst-
]FIF
lq | !ilv
tmtH
IFIHt5 I g
l)E I *IR I H

cB lo I iq
F l> i 5
FIHIVot=tFst$ tR
Ht6tv
Hlo
HIN I a..r

d) lo I E

FIEFI E

Hlxut b
f,tHiit ts() lrtgi <

t

>.
q)
H

C')

I t--t--ltl
lll*1lic)t tlkl Ii'tllq)t tiEt tlxt I I

-t tl
Ft tfl
.31 olSl
RI FIEIvt vtAl>t StEl
Fi Rlxl
T1 gIH]E
sl Hille
El ElEld
Xl cdl^l--.;
EI d I FI H

3
'Jl | |

gE
N ca

,
F
N

(D

;al

I N
c-..1

N
..1

N

L<

-
Rr

: ---- -t--- - +_-ai tl
xi t/;+t tl
LYI I I

Ll H Ion Icn
I . i -:

lc.jcatlco

Yhe
Q9
trl \J
F-<
)-i ->
F, F4

{m
-.a
Ftr



sf
N

fY)
c{

'!

(e

L

{)
F
q)

u
Itt
x

a
F
x

:o)
tr
lr
q)

€)

tr
H

t
€)

ct
Gt

tsl

$l
O\l

Gl

FI
-lf\l

vBl
9El
'-1 Ol

e€l
6 qal

Qdgs
'59sa

rl
O\l

\o]

s
-c-

XE
do
aU)

iiE
HEE\
,58trg

:f,1
O\l
ql
FI
t-l

xEl
l-{ Ol
a v?1

6q
HS
.5s
Fi a

.+
o\
6
;t
tr-

s,z i

F-l O
aV)
vxc)Y
btr<\Hi;\oo
14 -e

tr,
o
(|)

o
f
FI

6l
F
\o
6t

ln

B
(t
c

ts{

rf,l
o\
\o

:t
-r-

vB
F{O
aV)

BErr.t-gs
.53
H9

tf,
01

\o

xt
c-

b4B

F-{ O
aV)

EE
sstraroo

:f,1
O\l

cl
FI
f-l

v>l
iOl
a V)l

Eql
Fi .-t

es
€B

:

*

,

c\ c\

ca

(\l
C! cr) rn \o t\ c\ ca rn t+ c\ N C-\o

>'
()
H
Cf)

F

k
-Fs

N

ia

a
:O

F
E(F

H=
a)X
5F
HF
dFlE>g5
oo
QOota
r< ;t
ai9H^
ES!
9=
gF

FI
Fi()
o
H

Ei

(D

E

o

H
F{

(l)
tr
()
H

tr
K
q)
o
O.o
(.)

F
F

o

:o

g
F

(B

c0
c'
t{
F
F
F()

11
,-{
5i

()E
tra)
FFi
Flx
:EE
a)iqtr[n

>.
q)
H

da
o

Fi
I
Fs

4
t{o
o
H

H

o

cl
F{o
\o
al

n
!)
st
H

(!
x
(D

(|)

4
F{o
a

t

E(
t
A
&
(D

(D

r{
cl
}(()
()

FI

Cg

X
o)

>t
c)H

CSg

9
H
o

s

l(

oec
c)
o
E
a()
o)
q)

f r'l

L

t-'1

o
F
C)
f r'l

s
\4.

f Y'l

rrl

.+
-611

+
c.l
+ =q\f, ra

cJ
rn

c?l
rn

t'



rjl
CY

>.
H

C)
H

A

Fi
l=i

c.)
F

\o

q)

ai

I
{)

q)

ot

QJ

ft

FT

o
tr

\o

\/
H

()
F.

ts
\o

s/.

q)
ti

H
t6

et

:qi)
q)

It

F

(t

., \o
E-,
Ee)
Hr!

?ex
IliO X

X,AFo=n
de&

U
U

o
L'i
F-

J--

!/

n

o
F{

F

\o

!-r

9t
F

ts

\o

2

ft

q)

q)
gl

l.{l
'-.(I
idl
al
ctl

-r
()
F

\o

I

F9

=lltt I

t-
\o

9/

q)
F

c)

F''

q)

l .r r
E4EEAA

()Gl
E3
cx
F5

q)
H

F

>)

t

(v)

H

(.)

q)

0.)
H

c)

(Y)

F

H

Fr()

H

h

o
-r
C)
C)
Fo

fr)

c")
H

3J

H

,
LJ

N

rr()
0)4
0,)

4)

o

rrr
O

IH

]F
IF

a
F

()

t'tFo
(.)
H

A!

()

(.)

H

-r()
(l)
4-
(,)

u(

Fo
()
0)

(l

i:
q,)

-

>t
c.)
H

c')

L
Fts

C)

C)

H

O

5
c)
H

X
(.)

F<
o

r

O
o

t{

c)

F

H
F
a

H

O



(D

(D

o
t'r

B

ft

a
_- \0:to
ili a
HH
:n5
F A.X
nE >rElE

ct

F
c)()
4

()

F
H

i)
)Fi

()

(l)

()

a
ti
(.)

q)
F

q)

!t
cte
q)
tr

.GlQ-n>
!ta
a€ll

=F-!osa

rJ)
f{

'|

E

!'!
6,
F

!

s

t

F

\

7 $l
O\l
FI
\ol
-lsl
f-l

vFl
-) F:l

av)

6q
Hd

ss
F.v;'\oa
F l-f

xl
tsl
\ol
-lsl
HI
FIl>l

- r-:l

-{o
(B i4
6 a-l

fr .l
btiE\
HA;\o0

$l
3l
\ol
-lf,l

vEl
931iol
a U)l

6ql
F dl

sslHi;\oo

.tl
O\l

\ol

=ll-lv>
F{O

aQ)

BE
F{ el
?1 tr
F\
HA\oo

I

+l
O\l
#l
\ol

sl
r-l

\,/ >l

r-{ O
auI

6q
91 ?4hEE\
Hi;\o0

$l
O\l

6l
$
f-

vF
i-{ o
dJ4
6q
bti
F\
HA\oo

$l
o,l
\ol

dl
f-l

\,/ >l
l+ ctl
l-.1 Ol
a 7)l

60?
HEE\
H t';\oo

c\ ol

co

co .tr| \o tr- c\ ao r.-) $ c! \o
\o

trt
al
HI

:C)

F
5FH>
Hf

=w
;+tr
dFtr>gF
O()
QO
OF4
t<F

sR
EEI9>
=(\l
i? 9r

F
Fo

F

d)
Fi

o)

HR

o
Fi

c)

c)
o

lO.|()
l()

IFtr-t<

(Dl

:O)

>r
P
H

cl

(c
rt
H

Fl

Fi
td()

a

a)E
E,ai
FAF
Li;X
:EFi
OE
F*l Pe

>l
6
a16g
o

Fs

L,

o

F

v

U

tr
O

4

H
s
F

\o

c)
F

x
l(l)
l>
tq)
IF
IF
IC)

lg

tr,q
(D

o

oq)

Fi

GI
X'c)

h
F

(!)

(v)
dg

,
trs

t

C

h

t
q

r r'l

tr

o

U

tr
U
rr)

s

v
rrl
rr'l

H

+
614
$

ca
+

-q
s \.|

cl
rn

co
r.1



N(\

l

l

I

I

I

I

:-/.

.Fr

c)
F

\o

q)l

;l

e)l

FI
il

v

c)

u
I
o)

F.
?/
c)

o
tl

q)

c)

r/.

()
F

ro

4

(.)
ts

!
H

\o

>'
()
H

g

fr

F
s

frl

ti

t-1

t-''1

O

F
O
rrl

s

s/.

frl
f Y'l

H

x

F
F

ri

H

o

o

>,
C)
H

g

11

.hs

I

(.)

()

F

tH

z

C)
s
Fo
O
H

cr)

X

o)
F
C)

F

C)

(f)

3
a

a
c)
(.)

o
(,)

--
a)

(D

F

(-)
o)

H

F

(.)

o
)E

*
Fo

t-1

C)
C)
C)4

-
()
H

-
c)
F



oo
c{

!tl

N
I
=
I

E
E

rEf9:
!aE

HHE
EI E F

EE.*[

\ol

st
Csl

f,lr-l
xEl
!4 ctl

'-l Ol
aV)

BE
ss
4, ut\oo

\ol
cdl
<l
csl

HI

ill
tr-l

v>l
!4 cilr-r Ol
a u)l

6 0?l

F{ .ll

R 
=€l4,o\oo

\ol
$l

FI
FIvll

'-l O
aV)

rq
f< elhtrE\
tr ttt\oo
14 -q

I

\ol
cllsl
cql

sl
-ltr-l

.; -)l
n!l
r-r Ol
a (/)l

BEI
F el

ss
Hi;\oo

\ol
cdl
$t
(sl

-lsl
FI

b4 >l

'-l O1
aA

6q
Liel
btiE\
4, ,n\o0
FlA

I €ll

tEl
I f-l

IHE|
lav)l

t6ql
lEsltHal\o ol

lr'I
I

I

L-
I

I

I

l_

\al
Cgl
tl
(al

dl
sl
FIvll

F{O
aA

6cita e1.
irEE\
HA\o0

\ol
sl
$l
tsl
SI
r-lvll

F{O
(€JA

Bq
fi .-l
iaC
E\
HA\oo

lo
l9
l6l
lF

IF
tq)Ie)

ti4

(|)

v
CJ
q)

!lr

vt
t-x

co c.l

q)

T

FtiFi

=\o.Y GI

lr
€)
c)

o (\l $ t- oo
rn

(D

\o \o \o \o

A

=(DF

q)

o
qll
g
o)

6t4l>
a2
B6l

=FE6se

t9 I
tHt

la) I

IH I

l\o I

lo I

to Ito I

tHl

lo I

IF Itc) l

ilE

'l(l)it x:I Ell trtl F{
)t ()

.lY
!l ()
il 9xft 1s
ttHu

tl 8E
il > 5

()
F{
(l)
F
tr()
)E
(l)
{

Fi
C€
c)

H
(l)

g
X

I
H

o

cf)

tltl
ll
t

IE
lu
Itsl

l\o
l,!,.q)

Its
l€)
Itfvt9
l€)t;

z-lE
(DtcF
ETIX(QlqJ
&lE
I l.o
ela
bl5

.r-1 | 6s la'I
I

td
tr
H

\o()

(l)
E
o
q)

E

X
o)

t

h
(Y)

C)
F
o
q)

FI

cr5

Xq)

tEl
lfr
l6l
IE
IF
IF
lgl(|)
tc)
IIE
Ilo

Iq)

lFr
IE

IF
ld
l2

>. 1tr
(Dlr/
:*lo
x t^
o l(.
FI

olF
.ts1 | 6

I

Fx
!)tr
Eii

EA
99
frF
LF

HH
(d=l

6A
E{F
VU9d
hFo6

t'

h
F

()

da
o

fr

tss

d
ts(l)

o
IN
Fi

o

g
a)

g
F

I
g
4

!1
66

(Y)

4a
\o
Fa
H

()

u
o.
0)
tr
Fi
tr
ti

FI

Fi

44

t-r
a

,\ .?) *1

DI

!)l

rl N cn
c.i

cl
(\ ca

DI

'Iitl

l$
c\
$



O)
N

\

\/

-
C,)
F

\o

l/.

-
(.)
Fr

\o

j

q)
ti

H

\o

s/.

n
v
(.)
F

\o

o

C)

h

!/

r.i 
I

-r
q)

-
C)

Fio
o

li

(.)
ro
(.)

()

\/.

-
c.)
tr

H

\6

\o
\o

I

9l
FI

F]

-l
\dL

x
q,)
H

a

fi

t4

s

F.r

Fo
C)
q)

c.)
4-
H
F

H

o
H

Q
>'
F

()

H
:l

r<

F

()

c.)

-r
(-)

t<

(.)

o)

o)
H

x
0)
H

F

trr
l\"!

()
a

Ir-

IF

c.)
H

()
q)

()
4-

|.o

\o

0.)

()

F

F

X
o
H

F

,
ti

frl

r

F

F

(-)

i-t-
(-)
fYl

frl
frl

f-i



CN

q)

glr
.aHE?+-
-,9YA)

:cd
Xco

XR

6E

c6l
cnl
F-l
O\l
^lYI
FI*tv>l

A $rl

-r xl
a U)l

6 a?l
tr dl
^Elx\l
tsi rnl\o al
F9l

cgl

,!tl
-l
AI

HI

v>l
A L<I

Fr Ol
ar/)l

oql
HFI

!l -<l
N\l
hal\o 0l

()
ca

ts
F!

v>
Ar<

aU)

(.)Y
Ad

^EE\
\a\oo

ool
r__ |
cal
AI

cgl
Y'
HI
HIv>l

; l-il

Fr Ol
a U)l

6ql
tr dll-l

ESI
b cDl
LO Ot

ol
,arl
YI

AI
EI+ilv>l

l< vl

'-{ Ol* U)l

6ql
H-t

xsl
btal\0 01

9/.

cr9
!i"
t< ii s

o\

F. $

o\

o<i
c..l

la)
c..l

o\

o<i
c.l

c..l ra)

()

F
I
O

9r.

F
\o

F
\o

?r/.

fr
q)
I

I
F

F

o

(.)
H

F

h

IH

i; F.{

sx

F

()

q)

C)
q)

ct)

X

F

6

C)

(.)

!:1 ()
t(ts

;: 0)

HZ
Fcf)
H'

c.)

()

6o
!JLcio

AE:1 I
L-
oo\o>
(gdi
A"N
qt!

tr'O

FRF
.TEEEIiB
FtrE

()

FC)

*E(5x
^ O)E
E9g
YslO
Pi(v)ET
iFS-i
e'e 

=

=EeRHE
PP9
irCZ

=5 
s

(.)

c)

F
F

.r ()
Fq>
LY

HTT
li c)
\J QT

rl(
CgO
EF
FH
c)noc)
Hii

gF
HHS
H:ATq)=o
Qid9
TJ<Y H
Fr ;-i FOftH

q)

c.)

0.)

ct

FT:od
\QF
8x
=Ecg=
grz
9n

x(l)
'XE
L6

lr
O
c,)

--
(.)

!{

F
a
H

(.)

o

H

tio
q)
4-
c)

F

tio
()
c.)

H

L.

t<
C)

r

F

FI
Oaiv
AE-5gH
X}E
hF9
E 

=q!-H^lv r at A
tu

Oc)(,)CQPs E !^.
HFHVc66Hg
H-iH

F ,X ild C.)
a)vHm

YT^WHFVXH
iAHH
Hvv!
n\ m *t5'i aq
OFiO!O AF1 H

AV-F
\JTQYO

(,)

F

. c.)o>
IH

!)co
t'a{
Fij.
HO
HT

o5
9gox
I f,o.tAos
H09
)a i{ at

ztu 4

,ol1
c.l c.) s \., \o c-- @

U
U

=

F

lF{



sl ,

o\
t<t
A'y<
N\

r.i ;

rF'

0)
, q.)
H

>H
H

v>l
Y ciliol
R U)t

0ql
iFl

X Slr

.5 sll

'F lll
I

cr
o

r-1-

q,z )
/1 L

f-{ c
AV.

9lY
AFxs
\ts8
ts!F9

oo
F-
t-.

)1-l
>t
lil

ol
(.)l

FI

\'il
iil

PI
€l

ll.

l-

C)
F

\o
F

V ill vi
- tl^ s

F€il F*
ESll Es

EgI E€

Clll .

8il j
Htl

All iFti tr
-l*vlll vi

?;il 9;
EEII BE
ts t-"111 Fr a
gsll ss
.5 Ell .5 3
Fd -Ell fr .E

rl oo
I tt-
I tt-
I F1

IA
tHl
lHi

s,z il

R v)l

0ql
l Ftl

ESl
rF Rll

rF Ell
I

-l-Nl\o o\ ca
c\

\o
N 3is \o

c.l
c.;
c\|

Itl*

R lels
N

t-r

l=l
tHl
tF i

E{ lE lg
FlHl*-
FlEl-^

EiE lqhx ig lr"-.
EIF IFE
5 18. l5 i
Els liH
E I I 1€ Eh''lg lEt
El9 lqc
E 1: Ifi H
F | .' I tl Fltris t:e)

JAIi{F

o l!i lQ.fx
f, lr l,g 0
F I€ FIE B

l- -l - -

F
C)

O

4

HI
nl

frl J

I

;it'1 I

FIOI

EIr\ I

J'l

C)
C)

Et
FiFg:
oiEcdF

FY
86
Ha

Fts

F!)OF
9cE>
tl (!)

H F

()

()

c)
3
(.)

dF
3a
.Y Fr
sJ ot(u Hlp. Al
x :Eil

O- =lYFJ

F8l
* Fl

9btw tr:l
- lil

F;
t-rr
O

s,
F

>'
H
e
()
ill0ttsl

I

vl
o-l
9*l\r I

>El
(')$l
pa (Y)l

I

,r''5

C)
F

X

U

H
Fo

t1r

t-
=
o
q)
Fi

F

Hl
(gt

;sl
xQl
H S}I

!, 6l
I

I

(l)

(l)
H

>t tr
<E("
vHB
odH
HXp^V!n:A

: F FH
EF E.5
q Hr 

^.-c! v F'i
HFEE55 F F

i E ax
TgEEe€ga
rr./vH

F

F

(-
j

lF

F
,
5
F

C,)

q)

o

FEi
a) i-l :
a-i4)PgO. X

Q;I
L!Y\

)F9E
O F .'\.H orf
e FQ -,,x.tsgE6
0g:

=YF5c);+
-t$;tqr>i;

XE
HF

oF

qE
,L

Xir

>,xir- :u
F{E
-6

F.x
5e
d)Agll
F8
rt d)
JH

rtr()

O
ol
OIFI

I

cgl

!)t
I'l(-) 
i

C.)l

I

6
-rr
c.)

E

H

(J

0)

C)

c)

5-

N ca .* rr1 l'- oo o\
N N

N
C.l

ca
N

!f,
c\

la|
N



N
(nItt

TEIrEl
Bil
FT EI
ioJllIE qI

,ESlfD ol
fi=t

D

ol
O\l€l
F!l
cgl

Y.lFT

vll
=olFr Ol) V)l

6qt
!4 .11

gsl
HAI\o 0l

ool
ol
()l

Hl
cgl

Y.lrl

-l.; \l
|J{P

aV)

6a?
fi .t?rgE\Hi;\oo

()l

HI
(Bl

YI
F!l

vBl

'-r Ol
: (nl

Eql
Fr .ll
i^r trlE\IHal\o oI

\ol
(gl

oll
(gl

)'H

VE
=or.{O
o ,i?

6q
ir trlE\
4, ,;\oa

\ol
r-l
col
c!l
Rtl

Fil..<lxplo=l
-ol
co J4l

bql
fr ..!l

sslHal\o 0l

ffl
c.tl
cCl

vl
HI

5El
Fl Ol
)alu'ol
6 cil

HSt
HilI\o ol
Fl ul
14 -el

ool

-lF-l
c{l

Y.lrl
-,\

+o-{o
s€
6q
fr .l

E\HA(oo

C\
-.:

C\t

.+

c\l

oo

c\t

N

ol
,ri
ol

c\

od
ol

ra) oo
o
c.i
c!

lal
(\l

t

x
E
EI
FI(l)
H
El
Gt
g

6lIEi d
fq
5'* E

IE g
E{gF
arHO
F lx'F
tdo!,
iTFry

XF{H
itoH

a)
tr
q)

.R
F

ri
Hg
no
.,' X
(DH
Ffi
x ,c2

Fr

E"gFAgE
,RE

gFl
HI
*qla tt( |F rd() |

sneF I

€HHE

gr EHg

$EH$E

q)i{
>()(|)ll
FGI

tr>
64
Fh
ar )F
qrP

6) ir
FC

^o*

dl
ol

s€ $ I

F; H I

FHfi6

EHqE

geEE€

i
9a^F
:,Ho
655
esH
::EY
dRa
Fi^a)
tr q-'E
exEftrEo
tcrH
HRE
',(Dv

HEd
5 iiFior-u

o)

o
H

6x
C)=
SU
o )Fi

c9
HH

d>
AF
(Y) ()

ar )EF(l)
HH

c)v
= iri(l)d

E
E(
H

0)

C)

>r l(
EH90
TA9(S
;1H.vEd
ci*
FE
9ts
Rt I
r-L >

rq
C)

g$
B.g
EEis
F $'r
EIE
EEE
HEE
tr?gE
R{F

I

Hl

F<I
.:

EE
E.E,BS
Fgq>
Fb(
lrl Li

9R

H$
coX

F$Ho.!Y o
.9 ts'E
l-i t4 l-i

,-! |
FIol(|)l

xl
E(l

()-
idH
riF
sc)
F>
Egu9
R5F)tx9
q)o

(|)d
trla
tQa)
cg lltrtA

\o
C.l

c-
c\

oo
c\

o\
N ca co

c.I
c.l

ca
ca

+
ca

tr)
ca

\o
co



X ill x I

Voll !4,r-l Oll r.] I

Frll si
s Sl/ 5l
,A Ell ,5 t
d -El] iE S

\./) ;
F{qF{c

Fq
AFxs

.rj a$ro
rE -E

li wrlil €tl
flNil
l pll
lt Hl
i s,z )ll r
l^ ill t
lvdil!
l- Oll r

Fql/ ;
5Eil!
5:ll i
a g{
16Etl d

I

-it

\l
{\..r (
tC

)q

i{
)a
!5
:5t-

\/

-
c.)
F

\o

..1rtl
)l
ttl
\II
\tl
ltl
ill
rll
rtl

\/

-
v
(.)
Fi

H

l"/ ;

;+(r-{ C

t4!c){
t4 I
li-

xs
.- v.
\qr csf,r/i =

l-{ '

A,:l!l<
i:i \

\oi
rE -t

n

c.)
F

\o

sl.

|-r

o
Fr

H

\6

\/.

-r

9l
tiJ

^t

N

N

J
N

\n
N
oo

EIE
cllro

lH

c\ N

c-i
N

o.l

\ci
C.l

CN

o\
c.l

ca

.+
ca

trr

ca c.l

-+

lc>
lFz

lC)F

':! r
!)E
C)l<
F(!

H()
hr(,

llr

0,1 i
i.r Cll

!)t1
6 F-l

a vl

. I lrH
lOi l^titoix
*l R l6glslE*
x I ,x 1*5O I E IJ (sg I x i! E
HlVl..!gt9tE'H

I'IAHvtsJ-H
E]-IHH

slatES
Hldt-A

EIRlEHl
v I < | lv HiIHIHHI\J I t< la xl

lc)
IR
JH

:(.)r I Iola
IA

Htn

E lg
9t-

xtt
Fftft

l^
tv

EIO
FtvE l>r! rl ti6il
Fsl g
g8i R
r51 I
x9l :
?sl s

I

l!
lh

.! I H
Elr*tF
H l0)

I la
l-mtlw

CgI{EF{ lpf
AIH\ylA-
!t-c
 ]Fts 16.>Flc)o
6tl*F

'ftr '|<i X -

gFI F:
H H] 'Y Hrcil n*o o.l i-- -
5*1 5F
di Lrl a 

^o'. 1 F d
9EI HE
iHI Ela
\ \Jlff) o

I

l(Dlo>
16Llda
t()l

Fx
<E

oA
OQ

I H

I a.l

bi
Ed
EE
,x gl

\nv

l=
C

F

ts

L

o
C)

c)

-
o)

(.)I

HI

al

nl
(l)l

EI

q)l 
:

ot !

xl ,i

<f lF

leE
IHH,H - 

.

looi
cs icFi
E io!--i/AVF
R | *rts i

E e 1€ R I
s0 l:rr;
FI IHEi
g F s/ E,; f;

iHE/ $F€soxl Et-

i$F/ $E E
+ I U1S E c
\H\]HMi

l-T-t.:t
.l 'H\l A I

ll cB H I:l o=l
il ,89 /

'l EFa I
I'AHIl^v^l
lgsvl
t-aFl
IHHFI

l€ H,H 
g/

lF c.\o Fl
iH.q; O Nl
I t( S r Fl
gHaF/ 

F

8g5fl s
SdEiJi F

.F€fi9/ $H! P FIE
I

c\
co

oolotcalp rf, v ca
t+

N
\f, .+

\f, \o
rf, oo.f,

c\v lr}
o\v



sl
co$tl

trrll
\oll
cnll
(gl

vl
>Hl

.\l
;4FI

)al

6ql
a4lx l1l
=\lF->Er,
\OQ

o.rll
Pol
cal
cgl

AI
a-.1
,-l<lxpl

- 
*'11

a v)1

6q
ti d.

=\F.\
4a\oo

c.tll
P.ll
F;il
dil

AI
YI
FI
HI

vll
a7)l

6ql
f-. .t I)rctx=
1a\oo

OI
ool
tr-l
tl
Y.l
FI

b4 FI

d ,.:41

5ql
f< r-l
;r Cl
x=l
E vll\o ol
F9l

\oll
cdll

ool
*l
cgl

FI
FI
HI

vFl
^-t
a (hl

6q(i.6.
)iCx=
=a\o9

ooll
$il
OI
$tl
Atl
YI
+il

b4 Bl

)ol

6 a?l

Fi .-'11
i^ Clx\lHal\oo
F+f

c.tll
rnll
e{l
+tl
csl

P.l;t:l
\./ >l
--l

a4l

6ql
l4 a4.l

x=lEu)ro0

ca

oo

cn

*
c{

ca

.ri
(..1

$

$

$

od

$

*
+
tr;

.f,

oo

+
c.i
ct

s
rn
oi

$

tr-
N

trl

ot

rn

I

9?t
-lol

(.)E{ 
I5F I;itz I

tsCI |

rL
;:X I;rtsXl
loFfl
8.8 l

dr
E o.r

R9"Fn ca

Fgs
i7 'if F

lc)lot
tFti{
IEa.)
trwh Itrcatr
lFHa
l.=F{)J
It! v;:
tv
| ..   D.

lE 9:sls=E)
IFHSlymA

I).FE
Itrtrs
IEVY

YIAXT
*lRbrolg;'9
()l:lotr
F IHCO >
FIH'

IHrJ

9liior
HIN9f
E 1& Sf

llc)tlIl:or
lt*
t-t H,lnl o
lrt F
lo
lXltii
I g l'9 H
I o l9:sI > tA: O
ll-H

i: I 5 l= 'R€lglEHEI EIEE
E(l F{lx$
u I Fr lHa.:gldlHx
tlpl55Ht9tFoI U I I H
dL*tvH

XIHIOE
.!2I:lso

fi

F9)
ss
E-i
i4H

xc
Oa'
>E
o.l !|;:
iH

o;
FlA

0)

dE
XE
Eg
EEa
HOL
Rl()c(

z'! E

Eoc\ox:
"i6 tEFl
x(!l
oEl
' 

=tF E,rSCsi

if\o i
ECBi

H
o

q)

G)rFe
o,

HtBrc')l
d)(

E))
4i

6i

!

rl

F()

C)
H

,
c'
c.)

F

t

q)

fr{

t-/.

n

t)

0.)

()
() 
>F
*ie
v-
sc:
F:

\OF

iFh

Ei

-.

\0; +\
i
1

ts

\a

=
C)

C.)
ts

Hi

EFF
;+\

ar F

ol
-i
!)I

fl

I

)
r'!

E{l

FI2l

?1 ()l
slloYl
it Lil6sl
5l{
VU
QN
96

(sc)
X:Ec),<
>g

|fr
t-l -(ltr)

t
ral ral

tar
rn

F-
n

a
ra) ral \o

N c.l
\o

cn
cn



r/)
cn

,c)ir

l5E
IE(,

tc)9l;q)

!EF
ocl
-c0

xfl
6E

.sl
r-l,9l
Al

YI
HI
wl

,.-, )l
A t-rl

r-.1 ol
aQl

6ql
!ll
HtsI
-\lI\l
lbl\o al
,x El

cgl

,ol
HI
AI
AI
>tl
-l\,/ >l

Akl

r-i Ol
a rhl

6ql
-dl
^-lY r<l
s\l
\al\o ai

cr9!t"
f{ ii tr}

o\

o<t N tr|

I

F
I
o)

9/.

F
\o

F

F

\o

Lt.

!r
q)
q)

h

E
q)

F

F

()

c)
H

g

F

h

Rl i+vx

ll-ll t<

()

c.)

O()

I
cf)

H

X
F

H

(.)

c)
t! o.)EH

;i c.)

5b4

(l)

()

6o
d6
AH
:1 .a)
-F

L6

o c.)\o>
Xn
H x{
H Ng6
9 ti =.H9F
A{=
5'rrX
rA ilYEXXtsi?=
-HH

o

:o
Hla
Hq6x
HV

8 H,E
YEO
FSA
R'€, 

=Eg9
fl 

= 
;ci

-t * t-iEL(\'!J
oo;i
h5=

!:i Fi .\>o E

C)

c.)

t-
F

.r C)

Fq>
EF
-HAi)

\J QT.v
So
-Hon
99
HH
roco
oHi)
O;JC)o-u 

=',q6d
\./ R IQ

\
,ol
1

c.l co $ lf)

Q
U

9r.

L,i
F-

ca

.-
,../ )
AF

FIC
aV,

9"1H-
:F:l -<
N\
4U\oc

.d.

iF

\l>

aA

9Y
l-xs
46
\OQ

,(.)I
)Hl
+l
cgl

AI
YI
)Fl

,-.t )l
-FlYdl
(dgl
6ql
Fi dllFl

ESI
.b cal

rn i<l

tr)

co

rn lat

cn

ta|

c";
c\

cn

t--

I

I

I

I

I

ql

a)l

"l

L
o()

X
C)

c.)

X

oi
Htq

E A.)

cr1 (D

F
\a

C)

c)
3

\oo
o.a

!oO

FX
oa

>9
:Y 

';rso (.)

EX
OF{
19 c.>

\!iO
_ao

EX>,()
,E>
EO
A>
b"9(n'oo

LHii6
t4F
9x
og
CSR
F:()

fieF
JEH
FO$

HH s
'tr H{.',|'t
Fci= ts

EE8
b'g 5
^o9u

Q

i:t-
C)
frl

N rtr

F=
v>
rrl {
rYl H

.+ \o
\o F.

\o



(o
(n

F-
s/ / 3

F//
ofiott
8tl

_**_
.ah

I
l|!ts

F

v>i- r:

r-.1 c
Rv.
!cH
9Y

ss
^gD\90

'EE

cd
t1()
t'{

FI

\o
N

c-
ca

YI
.-F!l
'\l
5l
H

u)l
'151

a-al

sl
,;l
0l
PI

8t I 6

Hl i i
EI I E

xEl lxI

H€l IH*

Fg /FE

,F

r.,z )

artg!
9Y
ES
,88
-E€6-

IE
F]

v>l
Ysl
c l4l
bql
:HI

xsl
,E Al

fr EIi
I

,-
v)

ts{c
dct

9lY
:tsxs
,68
.i!

ca
c\

F

st*

i-r c
-Ut4H
9Y
i\F
ES

.>i u)r.9 0
_r= +)

o\q
ol
t\

o\

\o
c\

o\

oi
c\ ca \o

H
ra F-

c\l
$
c.l

F-
C\

f- !f,

,

c5

r
F()
q)
H

q)

H

N
F{
a

()
FI

c)v
tr

F\L

63

-F()
()
H

()

r(

F
C)

(.) 
|()|

EI

Frl(gl
LI(l)l
F{

<l
I

l,uIts

t):
lii xo
IsEFXi+E
F gR

E85a

sE Eg
gE $ gI

Eo 5 5l

: +.$sl
A V H HI\-rmvol

I

(|)

a.()9>
H9
F iri

HS
FB
RE
otr
Pe
IE-qra(|)F

HEg
>f I

F
Ho

()

3
N

FI
ts{.

f r-l

14
Fo
A

Q

(l)
Fi

q)
a.()

(Y)

|.>.

9BaFts
.9 qi

ENqS
sq5
E.H
9n
FO\5;

F-.i 0

IN
l(l)
t?\
IN
IH
l{
tFl
IO
IE

c)
A

l

NI
I

FI

FI
>rl
H I

t{lo)i
QICgI

7',1Fo

|"1

a
c)

o.()

I

I

()
o

d

a.
6)
EEIr€9

lq)

tHx
lxGt

tgg
tsi x
IA FI

vti

EXbs\ot
cgta
0.o.
!(d
str
t ,ol
td Fl
Q..rxl
.Y c)l
H8lFi >l

I

t..ts
L
tf
lota
lEs

FiFbo
FO()E
cd tr

F)'

8d
EE
Hcd
oH
Fg)()F

9cuE>X(l)
;t4]t \ol

'.'lF()

ti

=
(I)

(l)
Fr

ac)=es
=trHOI
s4 (l)lF ETI
F i-{t

^q (l)l

I

I

I

l- o)

to
td
la'
lO.
os
sF

,Y tr
H9o.^
t( :o)(sF

*Fl
t1 ()l
EOI

9el
HtrI

gE
FV U

I q.x
cL9aH
9FE
EF9
s,€ {j
EEgl

HFH"**l

(D

N
(l)

>t
(v)

Fr(

E9
(on
8.9
xot
|{ Lrl

3 iil
H>l
F5l
\6 El
,E 6l
r-\ (f) |

f- oo o\ C\ cn rf, \.l \o F- oo o\
N



N
m

I

1l

st ;
-li dl i d

sB /si
f;ri /s*
ESI /gs
ES /F€

rll I
lll -
'il-rli E
'll cil11il(l)
ilF
ilN
ilF

|l\o

l'T

()
F

\o

sl

-r
d

c.)
F

F'

\orsi

O\I
.ol
*l

FI
HIvll

v_ .{l

d U)l

;)- G)I

F all

xsl
.> (/)l

HA+
6El

f-l
(gl

+l
AI
Y.l
+ll-\|
JI
*<l

xlvl(nl

ol
il
!l
\|
,;l
{Jt
Jl
il

rl

s,u j
)*c
HC

VT
c)q
Ftegs

.- (h\rJ a
rF!

C-l

tr;

orJ
)il
rll
itl

>ll
ltl
rll
{l

)l
)JJ

ltl

ilt

-
c)
F

\o

I'r
c\

c\t N
(r)

c\

oo

c\

c.i
+
N

oo
c\

cl
c-.1

ci
N

I()
-:E E
lv 6

;i6 s
!HF

FFES
i: N 9t ,!3

8R;H
8.8fi:
xEvX

figdH
IEPEe
ig sE$
z€ E!?

IF i

ll

t4 |

xxt ,>)i|;
EOJ .

l!
F')Sl i

s81 !
;i EI F

591 a
O_ rql S

F ge
I

FI
FI
Ol 6)

Hl * F:
5l Fa)iFt ts !t >

sl gE;
II A F

JI N !B F

!l)s o i
il o F i(l H o r-)l N a)::
il o FQ -,,

il b.gE
)l s/ ll !)
INOF
il 5.1 e
II 

'* 
H

rl SRr'
I-E g Flq/ > s (

X
Frr()i

x!
>rf
E{i
rdG;a'{:Fx
ds
VXi8

)v

.ti-
F] Jut I

'vt I

lt I

.l 
I

1t 81
.'l
)l o I I

ilfl EiSiiI H I A I

il E{t El
i'l ;l 5l
'1 Sl9llol6llolfr''! I
tHl-l

lFld'I
lslt=li 81 g 

IlBi;rlI s I d li

XI
HI
HI
HI
HI

c)I
l

;l
al
F]

^()l5 Fi

a )N" i{i
S.> FI
956]\=F{l
(.) H ()l

fre9l*frdl
.AIEI I
J Y A] IioGl rr ro-l(

I

oi

O1
F<l-l

ni

pa ot
:ar !4 I

dNl
BXI
r( -oi
NFI

Rol
sxl l

I Nl\

I

I

o

E F* l
P H ,i Ib- 6 x i

H*hNi

!EHg 1

cRF{9 I

F trE * I

9EFg ]

d-ts o N I

q C) X Ff.^l
E E; F'Di
38 E; F]

sE H Ssl
Tg H H B]
f; la o o. aqli c!3 14 cB Ol
\ m a) v Hl,

HI

oNl
>ol
Ql(I

o5/trol
gF1
r51
egi:Al
fYl r

U *l I

i $l I

i= li
I

C.)G

oQX
9X:
tr.l $ F

axq)

e9EFVE
I Fd
ss_ x  l
EL .ttt t l

0') Q.5l
o.t L,ll
s vvl
q ^vlD ^lJ ctJ  I

i F ol

N c\
ci co

c.t N/nls f..
c\ oo

N N co ca



l

N
(n

$E[E[B[E[

E$EgEgEgEg

\oll
cnll
Hll
call
cgll

FI
F{l

. \tlxpil

a(,l

6ql
Lr .tl;\cl
x=l
EU)l\o9

@
co

\oll
ccll

vtl
c{l
All
Ptl
)1-1tl

v>ll u'/i Hll

S4 ctll Y
rJ Oll

s€ll I
6qil 0
5 _Fll 5
sl -ill F
,5 Bll '5H9lF

6 Ell ra

tr-l
cal
cnl
AI
FI<l
5l
t.1l

ol
8l
ql
-l
HI

\t\
a
fi

-

ooll \
-ll c
r-ll o
c{ll c(6ll (

lJll )r
HII T

sEll s=
!4 oll Y
i-.{ oll F-l
cJlll o'
BEII b
a-IHL^FlX

ESIi X.
,5 8ll ,5
,x Eli .F
H*l-

)tl
{il
cll
.iil
3tl
\tl
iil
ill

-tl
-l
'11

chl

C)l

a
F

d

otl
r-.tl

illl
Fil
)1-tl

v Fllo :ti
-r xtl
a(/)lU€I
6 q?l

HEI
x=l
E vrl\oo

\c;
c.l cO

c.l

ol

cn

\o

c.l c.l

c.i

N

v,: c.l I c.l

-t-':l\olo\
ic.tlcr

c.I \o ca
c.l

'

ll I l)F
'I H I I A

ll 9lolXii *1 ulE
rl i I E IAH

1\ a \ E\?ijl H I H I o t

1l .ai glEi
1l lnldr

il o I t l{i rxl o I L la,

(.)
C)

g

c)
(Y)

q
(,)

()

F
t .,!

LC)
IF
lq)Its
to
IH

lar
IH

lc)
l(J

IE.t Fil <
!l
il ciIxll >'
lt :+il x)l Y
)I H
{l (.)

il g
)l *l

I

I

u(l
()

n
4

,

C)

-er H5H
VE
>ciHtrcss

c)F
oE>i(v) r-

sl
C)
H

aOEoo>
[t9
-Qr iia

>F

FF()'
>i
Fiol

cBF(o(

()I
oxl
* lvlqilgul
EHI
>xl
F FII

<El
1tl
FHI

b" b.l
*r Rlcg ht

Fqr
oF>6

lo

l0)
IF

lo7
listr
tFv

l- (

tn!

lc)!
I o-r )i

"l 
qi

Fl ^C) |

c)ll-< ,

IF
I a^)

IH

I c,)

il >
ll >. tx
.t H s

ii € E
ll o d
1l O cr

{HE
li() p

ll dE
il Hsjl q!
EI 

= 
E

xtH !Jrl 'a'
I

rqro
t:z 6

iE,B
lota
lHq
l;iv

lgsItrd
lHfr

lss
tuF

rl 96rl H t=

il.q g
'i * *

Ht.l

EIEI_'i I aFa Pt | ^r<EE I9;
RF lEE

l*Hltsir

IF* IE>
IFSIlF4)

lEe i3E

]ag \HI
'l $1*i gF

i1 BEEI Ef
il o. !: ol Fq !rlle u sls I'l- ' -i* "

o

!d r(otr
=U
<cl
VF
oE>t
9r "l

EiC

;:.rI|r

cli
Ei
()i
H

(.)

oolot
colcn $ s c.ls cos $

$
ll^)
sf

c..l
ca

4
ca
ca

s
c.l

rn
ca

\o
ca

c-
c.)



Ol
(Y.)-], $lr Fl

*Elt *Eli .El
Ysli sgli 981

EEli EEli srl
sSli Hsli Esl
€#li €Eli €El
FEEI lri.El I 6-El

Sl -l

F.lo
drn

0q
XSr

. Fr rrl\9 0l

'E 
El

s,,/ ;

F-r C
aV

9?Y
AFxs
\ al)(o6
F9
rFH

sl;

ts{c
AU

9lY
:Fxs
\afo6

rF!

n

Ff\
H(
dC

o\
t<elax{
hU(t)c
rFi

\
i

ri

i
I

'.1

N

c'l

N

t-
N

cA

H

ca

ta)

co

c-'l

ca

(o

ca

o\

ca

N
N

r+

ra)

.+

oi

.+

c-.1

w
\o

lrH

l9'd
liH/ Htsr'
]q)OE

cd lgriE IRSE
I *rH F

IWIH'AF

fl e l€ R Ix$ l;EeEx l53E
g F $l E,; g

Ssll FFE
fFel FHg

F Fxi $F a
ft81* E E

cP
OT(.) t!

eIX
EBF
EEEa

E H,E E

E s€ H
XNT.F
EEOsHiXo-q
=^ErFrFFAg
*F cq R

iS F F
rvFFq

s-s]
9dl
;HI
Hnl
&ol
(v) 

^lool
F €4Eojool
EFI
6) F J

i

()
t<
()

H

l .

()
Fr
(J

OR{>N
92xr
^ritr94
i:X
R4FX
H{()

t<F
E a.l

{F^

!oog{E: 
^igI

iF-L-

q
H

*,()
O

C)tl
E)Sll
EOll
CSFII
m9il($O'lli
trr<tt!^-

Hi v
l-r]'lOv ^E I r E.. Xr,if
< d\ | | H<8,-:', ;(€NEIIlEe r-;>
OqF,iIlH
HHVTitFQ:Sq rrH; H
EER ;ts] H
-H^rrAtHy,O**l NAXH lSiF{
L+ >' f'1 t !s ; rri
l}Fr'F M i H

:8S lElnf
Fcq F:l t i P
F . g Hl ! | V
i-i m E l^'l i'ri I F9Etri5r Sl+l;+cs6JlXlilii ttH r-t a) ; o
i- frl-l -.r = 

| Fif o\zEiZr;Z

ro.l Q

Q.-.s?
I X=t
o9i{

(d i Frl
6=ol

Rd,Bi
9 .^ ol
oiHl

Sijsi
* g'gl

*E sl
I

fi

5 C.)
Hrr
AF
40,
E-l

HH

xol
c,) ,.t
aNl
6) Ql
EC)I}|€{

6Ft

< Hl

\o
v f-

\f, @
$ !+ (r) ra)

c.l
tat ca

la) $n \o
tn

ral
\.t tr-

[n



osor I \otl
ool I (gll

tr-l I ooll
sfl | $ll
At I Atl
FII FI

vEl lvEl
^ 

ll l- -:l
Yoll=ol
i 8l l: 8l

HEI I BEI

E€I IE€
€ sl 16 E
H9ttFe,x :l l.F E

H*t t--

mrl
+tl
otl
+il

-tlYu
Frll

vFl
)ol

6 c?l
,1 a4.l
;rcl
x=1
1a\oo

c'rl
tr}l
c.tl
tl
AI
Y.l
FI

xEl
'-f Ol
a U)l

6ql
HEIx*l
E(,l\o pl

otl
\oll
coll
+tl

-llYI
)1-'1 tl

q,r -}l

a Vtl

rl xl
oYl
L. .ll

F .-.:
F(n\oo

C)ll
oil

=tl!v ll

Hil
qitl

s >ll

a chl

6ql
L-lxElx*l
E v:]\oo

+
c.;
N

s
vi
N

rn

cn

ln

f-.

ra1

+
ra)

r--

(a)

-c.l

lr)

t
N

cn

C)

a;E
!JCga' Cd

E" g,

Eda
H(Jtr
|<O(t
-h< ll>.!';
aoc\o=E
oi6 E
-cgd

EeS
XCgI
Fi O.)

!scgi

a\l I

,a-ts i
E-r

s

C)

C)

C)
F

4
a
C')

c.)

o
H-
0,)

tso
()
H

r/)
o

F

ts

9-
H>
tsG

o>

c)

c)

0)^
>F
*'i ii
v!s:r\
^trloF

tfta

OE\o;
li\

ld
IF
tto
!A
il=;t c)
;l >
)l ()
{l tr
it b_
.t H -

)l it<F
it a L

1l ;+ s,
-il 

= 
-

1l Hr
<l a) tsl N :nt H \

iq)!
+l =iil 0) (

41tu )

E{l(gl
HI

I

HI
FI

=l I
I

I
.fl1

s*l
F6 I

AFI
t-Al
IOYItitlil
lc)Fl
IFI

15 E( |

Itute6
lvq)
l*Ex
Ii.iFF
I*HF
.l cg it) !

igs H

O
(.)

H

X
q.)

E

()
FT

g
X
(.)

u
cY)

F

()

c.)
F

HU

tsL
\og

HL

fir 'iil

ll
I

)

I
)

I

e

E9
()!j

6E
trF
()F
$c;^:
YI

=>A:l

ot
>r(

i=

C)!
(Y)
()

D

t)

I

OI
tJl

F
(.)
rrl

r)r rY'l

=>v>
rrl <

oo
tr) rn \o

c.lc.l
\o

+
\o

rn
\o

\o
\o

i,i rf<



rl
<f

\cl
KI
Y3t

,-)l I

Ht I

\.i >l i

zrtrll
Vol IF-{ ol I

6J l4l I

Fql i
Fdtt

xsl I

qEJ 
1

rAEl l

I

.Sr
!9+o.
;b
'l c)

661
o-e
i/f|')

6E

s/.

j

o'
F<r
t/{s\
\oi
14 -i

sl-

HO
Rrh

0q
^FtESI

.- at(9ol
r/i 

=l

tflll 'rr'll t
Ail:Fll ts

<ElJ rT
iSll Y:
STjll FtiEll ls

ill/ €;
iEil dE

loll (
I \oll

()fl:(nll \
Atl
Fitl h

xEl/ xi
Ysll y:
F€l/ st
SSil 5S
.E 811 ,5 i
d -Et/ fr -E

i

o
\n

FI
-\l

t-r I

ol
()l

tsI

\t
(hl

pt

\li
ill
f,ti

\tl
iil
itl
J|V
':ti A
<t H
1t/

lll g
l|6
1lF
.it F
\ll H

*l \o

-q)
L:

H i.,t \f
31 I
r- I -..; \r oo

c!
(.t
c\ oo

c\ N (n

9

t
Q
a

I
F

\o

F

F

\o

9/.

EI E
€l E

2
q)

F

o9 i

HH]
aHl
qrl

I

3|4 I

-rtsi11 x I

IHX I

E* I

xE Is/FR
F,s 5lE9dl
oOHl I

E9Xl ;

HEgI ;E9el I
'\ - aJ .
\ E Vlbt u tr| 2

I

Fi

1)

E
n

a

lyp

:l ir

x!
F

:!;
,dd
F9
sX
F\6
Hta
.v c)

>8

HI
BI
H!*
q
A\H/

85Fi
9vdliiE{()g',
,Fp 5 i
6XH:
FHVE

HHX
MMHts
Ecda'E
.P,* F !!'i-= v *
9:1!CS
NH9Y
-;{v:g{sE
F H g 

^FEH
i\ 

^ 
rV h

Y9AH

x=F>
XEqE
?E.EA,xrq>

I

-l>il cg
ll H

!o
\'l Lr

).1 c)

i/ T
,l ,Qr

il *
:I E
:l'"
t,r4' B
lc)

l6
jq)
IH

Its
IF,t F
l5
lsl

f.!r()

:!i
5E
HA

oEs;.
i;:

;x+
=xrg
EO)t-

\OF

OC

O:F

trF
.i ;diE>
XFC
!  EF

t: !r-

H.9
tsd+>
n;i

l()
O iQx
tr lhN
FiFF

lz IO-Ynl()x
IHH

sl>g
o19'-{
HIH^ _v
FL^(-
6160o-l!(a
s- lA a
il l\J 

=gl.eF
l*'

flhoSIEF
E l8E g
H]F9S
-IFA-

E IB YEi iF 5 i!

i

I

I

l

{i

:l
\l
lt
!l

il
tiil*
:I H

IHrl D
1O
J'V

IF
l!)
lF
]H

t$

C)

9p
Pir
H)N X
!.ol(ntrqgo9
(sx- 

I

^ 
H A

Hr.OHl
l-;Yi-l
;A 
- v V I

F H Ic{ R 5= |

H ,t H tl
Hv*<l
H H A -I
;- o .(l) ;'il
FE E NI
N.6 > Pt
!dxsa)l
o Y -lOlXTF9I
;iFREl
*Enq

\
e€l

1
c\ ca v ra) t-. oo

I

U
U

3t/

6



N
sr

-!- :
4ct

'aF
:F

<s
-a€Q

oo
oo

r--

;i,1

\l>
l<9

av)

dq
?.a:-x\
r; th\o0

ool

cdl
\ol
cgl

AI
Y.l
FI

vEl
-al
HVI
ts-.l ol
a (hl

6ql
-dl
^-l!l -<l
N\l
hol\o aI
N€I

\o

Y
F1

SzE
ir L4

F.] o
a(h

(l)Y
ti ..!l-x\
;;a
\o Q.

la)

tr-

)Fl

v>
io
a tlt

6q
2d:F

ES
4b\oo

N

tr-

>F

v>
|-l o
arh

6q2
Fi .-l
irEx\
4 Ct)\oo

,!)
c.l
(.-

Y,,n

\l>

a(h

c)Y
Fi .t
^C

=\4V)\oo

C)

-f,
t--

.

v>
Ali

>.{ o
aU)

n()
11 d
:F

xsl
1r/l1\a ot

OI
\ol
ool
f-_l
,^I

r-1-r I

\-/ >l
A Lrl

a ?)l

6qlF< dl
^Clx\l
4(/.ll\o o.l

ool
NI
\ol
F-l
AI
YI
.-1-i I

v=l
A trl

ahl

6ql
ti dtxFl

x <-<l
Fi (rl
\o 9l
=Fl

N \o aa
c\ N

ca; \o
N

c.i
c..l

t--
N cn

N

+

c.)
H

F.i

v-
-!?"
F-

oo
4V
()<
C.)fi

i7 9l

(.)

O
C)

(JE

rX c)

=v
caH
H!2
-r
c)B
F rrr

C)o)F>
E\Ooo
(gFqo
>F

c.)

H

xc)
xE(
:io
UsLha o.s

=H!F(dcqo
tiEE
ootsf\o>oq\o H
|JrO O
r(ox

s9 i
HxHX s s-
=!E 

H--,Xoarixsgx
- 

H < VF-iu(o€

!):
FP!

5 c.)
NH

iriY

5HHtr o-x
()Cg-
LFA

:j;3
>i F-L <
(.)or
!Ff<-r

oE>
i< F{ c.r
rrOPl
OXF
!r\O 94
QO=l(gc);li

o

6)o
FLr
dio
F{9

3q
\JN

$R
\o>x9
HH
]F

E92ar

€g
ri >

F

-
C)
Fr

C)
H

F

F

ii ca

5b

c)

q)Ei
F{O
6kF;
LI
:aV
N()
OE
Hts
C')=

=c)
tiv

()

F

F

(.)
F{

()
H

a(

()

o)
H

(.)
F

It
l.O ()

(go
F<

= c.)

3l

sur(lE':u{H9a=Hfrh6
920trHrs4xq
S s 9Rq5=e
- 

* ,i !
l= 'i Y/ ;{
AJHFXF{dAH>e5q
g s.gEtsIAHV
HE d >
-AHHtrX=co

.lcE(€ti
,Y-FMA

E\ !d

ni
Aai
L<

xx
iiv.): i{L9F

Fl C)

iiBxcH >s9H
9ddHtP.E
HHH

ov !l

,{^tt

/nx=

C)

F

c)
ts
c.)
H

d
n
e (\t
ctX
rri >
qa

ci ii
aij
SA
JY

qH
ori

;
Xi:

nv
9O.
Li>

en
7@
-A

ESx-

ic)
HF

+9
ifi :-

N ca t-.t tr) r- oo
N c.l

c\
C.l

cn
c.l

.f,(\



cn
sf

C.ll (.)

i El lEI Ei 1H
sB lsEl
f;El I sfl
Fsl I Fsl

Eg i E€I

ot
r_l()t :jt\l 

l
tll

,/t IFt l

'., 
Xl I

,^ Fil l

VcillF-r Ol I(gl4l i

v9t I

o0?l I

H-tl
lFt i

xst I
H .!l

riKl i

-Hlr€tl
r/i 

=l 
I

H*I I

':-/. .

fiC
dC

o\
l<elaxi
|.9r
rFI

R

@

>H
H

t-)
'.:l

ol
(.)i

FI
FI

\11
al

!l
€l

=r

(.)
F

\o

,\cll s

sil s
Ali iY.II F
r-!-tll ,+

vlll vi
eEll es
gEli Ft
ESll Es
€ sll .5 I
fi Etl rE .E

.H
\r

t-.

âl
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