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TIOfl CHIITEJIbHA-'I 3AIII4C KA

flporparraua no rlrasr.rKe Ha ypoBHe ocHoBHofo o6uero o6pa:oeaHnq cocraBreHa Ha

ocHoBe noloxesnft n rpe6oeannii x pe3ynbra'raM ocBoeHLIs Ha 6a:osoM ypoBHe ocuoasofi

o6pa.:oeareltHoft rpofpaMMbl, rpeAcraBJIeHHbIX e OfOC OOO, ' a raKxe c yv€rov

$e,lepanrnoi pa6ouefi ilporpaMMbr Bocrrr4TaH14s u KoHuenuatl npeiloAaBaHHfl yue6noro

npeAMera <@u:nxa>.
CoaepxaH7e npofpaMr\4br rro (tnrrzxe HailpaBneHo Ha Sopn'rraponanue

ecrecrBeHHo-Hayvuofi lpaN,rorHocrr4 o6yvaroruuxcr h opraHH:3auHro H3yr{eHHs tpr'rrraxn Ha

AesreJrbHocrsoft ocHoBe. B nporpaiuMe rlo tprz:nxe yqurblBarorcfl Bo3MoxHoc'ln yue6Horo

npeAMera B peanrr3arrnu rpe6oeaHnfi O|OC OOO K IIJIaHi4pyeMblM JlI4r{HocrHbIM vt

MeTanpeAMeTHbIM pe3ynbTaraM O6yueHul, a TaKXe MelKnpeAMeTHbIe CBS3I4

ecrecrBeHHo-Hayr{HErx yqg6Hbrx rrpeAMeroB Ha ypoBHe ocHoBHoro o6ulero o6pasonaHu.n.

flporpavva no cfu:nKe ycraHaBrrr4Baer pacnpeneneuae y're6Horo MarepHa,Ta IIo foAaM

O6yuenur (uO xlacCatr), npeAnaraeT npl4N/repHyto ilOcneAoBareJIbHOCTb l{3y']eHldfl TeM.

ocHoBaHHyro Ha Jrorr4Ke palBr4Tr.rr [pe,qMerHofo colepxaHl4s H yvere Bo3pacrHbrx

oco6esHocrefi o6yuarciltl4xcs.
llporpavua ilo r[u:uxe pa:lpa6oraHa c uenb]o oKa3aHI,It veroAn'IecxoI rloMolIIH

f{HTenro B co3AaHllu pa6o'lefi rpofpaMML,t no yue6uoMy npe.{r4ery.

@pr:axa qBrrrercq cucrenroo6pa3ytoull4M .[:rq ecrecrBeHHo-HayqHbrx yqeOHbIX

npeAMeroB, rrocKoJrE,Ky SuruuecKve 3aKoHEI Jlexar B ocHoBe npoueccoB u nBneunil, H3yr-IaeMblx

xuuueft, 6no:rorneft. acrpouovueir u tf u':lluecrcofi reorparlraefi. BHochr BKnan B

ecrecrBeHHo-HayqHyro KapruHy MHpa. ilpe.locraB,'Iser Hall6onee scHL,Ie o6pa:urr npHMeHeHHq

HayqHoro Mero,q,a ilo3HaHnq, ro ecrb cnoco6a nonyqeHl4t AocroBepHltx lsannil o MI4pe'

O.qHa H3 frraBHr,rx :laAar{ $u:uvecrolo o6pa:oaaHHtt B ct'pyKrype o6uero o6pa:oeaHur

cocror4r a SopruNpoBaHHr.f ecrecrBeHHo-Hayqsg; fpaMorHocru H HHTepeca K HavKe y

o6yualoutnxcr.
Irl:yvenv e dlu:urra Ha 6a:oeoNa ypoBHe rlpeililonaraer oBJIaAeH14e cneAyrcu{I4Mpr

KOMTTeTeHTHOCTSMII, xapaKrepH3yrouHMH ecrecTBeHHO-Hayr{Hylo rpaMoTHocTb:

. HayqHo o6bscHqrb flBreHHs:

. oIIeHHBarb H rtoHHMarb oco6eHuocrn Hayr{Horo HccxeAoBaHvfl"

. HH l'epfllle I'HpollaTb ]allHLIe H 14CIIO-ilb3ORa'l'b IlavrlHble

AoKa3aTenbcrBa An q ilo,TyrleHI'It BbIBOAOB.

Henn r,r3f{eHnq rfrz:uxn Ha ypoBHe ocHoBHoro o6utero o6paroeaHns olIpeAeJIeHbI B

Kosuenuun [penoAaBaHul yue6uoro rrpe,uMera <@u:nKa) B o6pa:oeareJrbHbrx opfaHI43aIII4tx

Poccnftcxoft @eaepauuu, peanr.3yrotrltax ocHoBHbIe o6ureo6pa:oBareJ'IbHbIe nporpaMMbI"

yrnepxldHHoft peureHuelr Ko,r,rreruu MuHncrepcrBa npocBetrleHuq PoccuficKoi @eAepaul{I4

(nporoxo,r or 3 .reraSpx 2019 L Nl tll{-4eH).
Ire'r ""."t"tli*;:Til"e HHrepeca H crpeN,rireHhr o.yuarou{Hxcs K HayqHoMy

I{3r{eHIIro"i3"T1.'fr 
:;:l;J:#'ffiH#JT:il:Tffi fi ;T;iX"r'JJ;".

uccneAo Ba";ilffi#HTT:il:::'Til:H;:X'#':K 
pe3yn brara 14 3yr{eH H q

ocHoB'l*T'JlJT;:ff# ilffi;ilffif': ff;T*'#^,,no on, rr4,r Apyf Hx

eCTeCTBeHHbIX HavK- TeXHHKH U -feXUO'lOrHli;

o pa3BgTlie npe.fcran,reur.rft o Ro lNIoxHbIX ctpepax 6yr1'urefr

npodteccuoHa-rbHor'{ .fesre,rbHocrn. ces3au uoft c r}rzlnxofi. noAforoBKa K

Aa-.rsneliurertv o6r-'IeH H Io B 31'olv1 H an paBJI e H I4 14.



,{ocruNeHue 3Tltx uelefi [porpaMMbr rro Qnsuxe Ha ypoBHe ocuoBHoro o6utero

o6pa:onaHu"ou"i"tT;"*"i:;'rtJ"Iffi;ttl'-^ffi;'"' 
crpoeH,H BerrrecrBa, o

Mexa'Ilqec.Xi;l#lllT;'J.lXlffi':ffi:;Jffi 'xl:Hlffiffi Xil'Ji:x;",.
llcnor*3oB"ffiH"#ttJffiJluf,oJ^" r" rpocrefiurux pac.r€rur,rx 3aAaq c

ncrronb3oBaHr{eM $u:nvecrHx voAeleft, TBopr{ecKl4x 14 ilpaKTI'IKo-opI4eHTI'IpoBaHHbx

3aAatl;
o pa3Burr4e yMeHHfi na6nrolarb ilpr4poAHble tBJIeHItTI L BbIrloJIHflTb oIIbITbI,

na6oparopHsre pa6ortr 14 lKcrrepHMeHTa,'IbHr,Ie HccJIeAoBaHHq c Hcrlotlb3oBaHHeM

Ll3Mepl4ren":"JJ":il:ollirro",pa6orrr 
c rznrpopvauueft tlr.r:uqecKofo coAepxaHlls,

BKJrroqar nn(poplaauulo o coBpeMeHHbIX AocrprxeHl4lx rlu:nxra, aHaJrr43 H KpI'ITuqecKoe

orIeHI4BaHLIe nntPopruaul'ru ;

. 3HaKoMcrBo co cr$epavr.r upo$eccuosa,ruHofi AesreJlbHocrl4, cBq3aHHbIMlI

c $u:lrrofi, u coBpeMeHHbrMr4 TexHoJrofpIlMH. ocHoBaHHF,IMH Ha llocrHxeHHsx

Qu:zvecroft nayxu.
Ha uryveuue $n':urcn (6aroer,rfr ypouens) Ha ypoBHe ocHoBHoro o6utero oOparonauur

orBoAr{rcs 238 qacos: s 7 rcracce - 68 qacoe (2 uacaa HeAello), e 8 xracce - 68 qacoe (2 uacaz

ueAemo), 9 uacce t02 r{aca (3 I'{aca Heaenro).

. flpeAlaraeurrfi B 
-nporpaMMe 

ro rpr.r:uxe flepeqeHb na6oparopultx pa6or H orlblroB

Hoclrr per(oMeHAareJrbHErr.r xapaKTep, yr{r4Tenb Aenaer nsl6op [poBeAeHI4n la6oparopHbIX pa6or
pr orlbrroB c yvdrov HHAHBHAyaJTrHsIX oco6eHHocrefi o6yuarourtzxcl, cilncKa

3Kcrrepr.rMeHTaJrbHbrx ':aAasafi, fipeAnaraeMblx B paMKax ocHoBHoro focyAapcrBeHHoro
gK3aMeHa uo $u:uxe



COAEPIKAHI4E OFytIEHI'{q

7 KJIACC

ParAer l. @n:nra u e€ po,ru B [o3HaHlII'l oKpyrraloulero Mlrpa'

@u:uxa - HayKa o nplrpole. .fe,'renHq npHpo.ilb]. Oll'lllqecxue tlBreHl4t: MexaHHqecKHe"

Ten-loBbIe..]IeKTpHqecKI4e.MafHH.fHbIe.cBe'[oI]bIe.3B),KoBI-,Ie.
ouguqecrue BeJrHqHHbr. tr4:vepeHlre dlnln.lecrux BeIHLIHH'

florperunocrb I{3Mepenr'r fi . Mex.qyHapoAH aq c I4 creM a enu H I{ Ir'
Opnnqecrue npu6oPu.

Kax f,a:urca H Apyrue ecrecrBeHHble HayKI{ I43yr{aror npupony'

\IeTO.f Iro3HaH14r: Ha6:rKl.qegrae. nocTaHoBKa Hayr{Hofo Bonpoca.

?KCnepHlfeHT no npOBepKe rHnO'l'e3" o6lscHeHlte ua6"lrcilae\'IOro

tf l.t Il vec x l't x g sr es t't ft c tl o M o I I t b I t.l v c'1.' te'l e ii'

,[ettoucmp04tt,t.
L MexaHuuecrue, TeIrJroBbIe. SIeKTpHLIecKI'{e. MafHI'JTHEIe' cBeToBbIe

qBICHH'.

2. @u:uqecxne npu6opu r4 ilpoueAypa npqMbrx l43MepeHltfr asa,roroBblM Ia

uu$poesnr npra6oPou.

Jla6opamopnote pa6onlu tt onHmil.
l. Onpe.leleHl4e tleHbl.ne,''IeHHfl

2. 14rltePeHue Paccrorut'tit'
3. 14rvepeHlle o6r,€l{a }KH,qKoclH z reep'loro 're-na'

4. Onpeleleuue pa3MepoB N{arbIX rer'
5. 14:trepeHue reMnepar,vpbr ilpH ltO\{OIUH )I(I4.qKoc-lHoro repMoMel'pa H

AaTqI,IKa TeN/tilepa'I'vpbt'

6. IlpoeeaeHne HccJ.reAoBaHHrr ilo npoBepKe fHrore3bl: la-rbHocrb llorela

111aprzKa. ilyueHHoro ropn3oI{rLrlbHo. Te\4 6o,rsrue. qev 6o,rsrue Bblcora nycKa'

Pauel2.flepeoHAqa!'|t,Hb|ecBeAeHI,|f|ocl.poeHl|HBelllecTBa.
CrpOenr.re BeulegrBa: al'ON'{bl 14 \'lOIeK}riIbI' 14X palMepbl' Onsnst' AOKa3blBarOUIHe

AlrcKpeTHoe cTpoeHHe BeluecrBa.

[alrxeHae r{acrH[ BeurecrBa. C]sgrs cKopocrH JBH){(eHht Llacrl'llL c reMileparypoH'

BpoyHoecroe ABraxeHHe, ara(brly:rar. B:allltoAeitcrBHe r{acrl4tl BeurecrBa: IIpt{rtlxeHHe 14

OTTAJIKI4BAHHC.

ArperarHste cogroflHus Be[lecrBa: Crpoerlue fa3OB' xtzArOCrefi 14 redpAstx

(rpncralnrauecrrax) rel. B:anuocBq3b Mexlly ceoilcrsaNal4 BeulecrB B pa3Hbrx afperarHblx

cocTorrHgrrx r4 r4x aToMHO-MOneKynspHbr\'{ cTpoeHHclr. oco6eHHOCrI4 afperarHblx cocroqHl',Ifi

BOl.bL

f enoncmPt,ltttt.
L Ha6:rrcaesue 6poyHoecKofo,lBHXeHHtl'
2. Ha6,qrolesue,rra00Yrsrz.
3. Ha6:rro.qeuue sereHlafi, o6r'gcHsx>ulnxcq ilpurqxeHl'IeM

OTTAJ'I KHBAHHCM qACTHU BETIICCTRA'

jla6opomopuote pa6omil u onbtntbt.

l ' oueHra 'lna\'lc-rpil aroMa \lero'LoM Pqroe (c Hcnonb3oBaHne\I

rf ororpatf uir).
2. onsrrsr no sa6:rroAeHHto TeIIJIOBOI'O paclxHpeHllfl faloB.

3. Onrnsr no o6HapyNeHHto AeficreLrq cH,'l MoireKynspHoro npt4Ts)KeHI'Is.

Pa:ael 3. flelrxeHlle Il B3allMoAeficrsne re'q'

Mexasuqecxoe ;IBr{xeHrie. PaaHovepHoe H HepaBHoMepHoe .fBI4xeHI'{e' Cropocrl'

CpelHrr CKopOcTb npH HepaBHO\{epHoM ABHXeHI4H. PaCqdr il)'rl{ }4 BpeMeHH g'BHXeH14q'

lll KIL'I br H3MepHTe,'IbHof o npra6opa.

EcrecreeHHo-naYuHt'tfi
BbINB14XCH14C fHTOTC3.

sBileHHfl. Onllcague

VTIT4



-flereHr4eHHepuHI4.3axoHHHepul]H.lJranvo,teiicfBI4el'ejlKaKnpHLIHHaH3MeHeHHtl
cKopocTr,r ABHXeHlls re,r. Macca KaK Mepa I4HeprHOCrH reJ]a' IL'IOrHocrb BeuIecTBa' ceg:r

I]--IOTHocTI{cKoII,rqecTBoMMoJIeKynBe.4I4HHueo6.beMaBeLIIecTBa.
CUla rcar Xapar(Tepl4CTHKa B:JaH\4OIeiiCTBHfl Te,l' Cr'r:ra -Vnp,vfOCTI4 H 3aKOH fyra'

Irl:vepeuue cHJIbI c noMourtlo AI{HaMoN'lerpa' 'fle:reHl4e TqforeHls v cvra rqxecrll' Cuva

rsxeCTH Ha Apylhx IItlaHeTaX. Bec rela' HeeeCOraoCrr' C:roxeHue cI4Jl' HaIIpaBneHHbIX no

o:sofi nprnlofi-. PaeHoAeficrB)'r,oluaq ct'r:r. cu.qa TpeHI'{fl' 
'fpeHl're cKolbxeHI4s H TpeHI4e IIOKOS'

Tpenue B rlPHPoAe H rexHI4Ke'

fenoncmPottutt.
1. Ha6'qto.lenHe \1e xaH14{lecKolo 'fIlH*teHHtl fe'rla'

2. tr4:vepeHue cKopocrl'{ npsMoluHeiiHoro ABHxeHI4q'

3. Ha6:rrolesne sBreHHq HHePUHI4'

4. Ha6lro,reHHe H3NleHeHI-{g cKOpocTV |IpV B3aHMoxeHCTBHI4 Tejl.

5. CpanHeHrae Macc tlo sraHN'roteficrBl4to l'er'

6. C-loxesue cun' HanpaBiIeHHbtx t'to o"lHofi nplvofi'

Jlo1optmopu u e pofortlbt tt ott btmIil'

1'onpe;te:reHHecKopocfHpaBHo\{epHo|o.x'BI4xeHHq(uapllraBxl4AKocTI,].
MoAenH SJIeKTpI'{LIecKoro aeroN'lo6l'rrq H TaK 'qzutee)'

2. Onpe,qeleHue cperHeli cropocrH cKojlF'xeHHs

natuonsoE nJIocKocrI'I'
3. Onpe.le:reHue lljlorHocrn'rnepAoro reJIa'

4,onstrlt.Iej\4OHcl.pHpyIt)lllHe']aBIlchMocTbpacT'I}KeHHn(leQoprvauuu)
ilpyxl4Hbl or npl4loxeHsofi cHilbI'

5.Onltrlt.,'le\,{oHc|pHpvtoul}1e.}ilRHcH\4ocTbcH"ilblTpeHHqCKoIbXeHH'oT
Beca Ter,'Ia 14 xapaKTepa c ol I p l'l Kac aloullIx C s n onepr H octeii'

ParAe.iI 4. fian,reHlre rn€pAux reJl' xuArocrefi u ra3oB'

,{auenrae. cnoco6u yMeHb[le]{I{fl H vBeIHrle}{Hq IaBIeHHq' [ae'reuue fa3a'

3anucr.rtr,rocTb AaBireHHs fa3zl or o6rella. Te\4nepaTvpr'r. IIeperalla .laB':Ielrur reep'lslrflJ TeIa\{I{'

xpTAKOCTqM V 14 ra3aMlr. 3aroH flacxa'rq. IlHeeN4arla'lecKl4e Ma[IHHbI' 3aeHCIaN4OCrb AaBtleHHq

xr4nKOCTr4 oT r..l-v6uHst. I-nJpocTaruqecxt4i't rlapa]IoKC. coo6ltlarculnecq coc]"lb]'

fnApan,lll'tecKue \4exallH'lMbl' ,
Arruoctfepa 3ev:ru ra arvoc$epHoe !,aBlCHne. IlpuLIIzHbI cyulecrBoBaHl4s BO3'II)',IIIHOH

o6oloqrcu 3elr:ru. onsrr TOppnue-T,T rt. 14:vepeHHe arN'loc(l)CpHOrO jlaBIeHHq' 3ae14CIaN{ocrs

arlroc$epuoro .qaBjleHr.rq or Rblcgl'bl IJa.1 vpoBHe\{ \4Opt' flpllSopr'l ':t-'ltl ll3\{epeHI'lq

6p,vcrca HrH uaPI4Ka no

arrrr oc$epH of o AaBreHI'I s.

neftcreue xl4nKocrn u ra:la

(apxranleaoea) cula' 3aroH Apxt'tuela'

,[etvoncmPaquu.

Ha norpyxdHHoe B HI4x rero' Bslrarrtlealoluaq

llraeaH tae re,'i. Borgyxon J'IaBaHI4 e'

1. 3asncsltocrb raBJel{t'ls fa'}a o I Te\4rlepar}'pbl'

2. flepc,ta'ta raB-'lelllltl ){it{-1Koc.l'blo 14 I'a'lo\l'

3. Coo6ruaroruaecs cocy.{bl'

4. lurPae,lnvecxtlii ilPecc'

5. llpore;reHue reilcrRHg arrroc$epuoro AaBJTeHI'1t'

6. 3asucuNaocrb BbrrajrKuBalouei{ cHJrbr or o6'serua norpyNeuHofi'IacrI'J re"ra

H r1-'IOTHOCTIr xll,f KOCTl4'

7. pase ricrsc-r Rbrra,tKl.tBLilorrIet"4 cH,rtbt ucc) Bblrecliellttot'i Nt't-lxocTn'

8. vc.roeue [jlaBaHI{fl 'Ieil: njlaBaHHe HJ'IH nofp}"xeHl4e TeI B 3aBHCHMOCTM

or coorHollleHl'1fl nrorHocrei't're:ra 14 xll'lKocll4'

Jla1opontopnue Po6omu u 0nilntbt'



1. tr4ccreAosasue

XHAKOCTb qACTI4 TCJTA.

norpyNeHHOe B )}(H,IKOCTb.

3. liPoeePraHe3aBHcrIMocrl4

3itBUCl4\lOCl-H Beca re':la B Rolle or o6's€lra norPl'NdHtroI e

2. Onpe,leleHue Bbll'arKI4BaK)trle14 cr4,,rbr. Ieilc-re,vlouteil Ha TeJIo,

BE rra,,r Kl4Baioureft cI4 JIII, Aefi crBylouefi H a re:io

B )KI4AKOCTI4, or MaccL'I TeJla.

4. onttrrt, AeMoHcTpHpllloLuHe 3aBHcI{\'lOCTb BblTa-iIKHBa}olueu cI{"lbI'

leficreyroutefr sa reJro B X(HAKOCTI4. Or o6ldlta norpyxeHHOfi e xl'ulxocrb qacrH re'Ia

H OT njlOTHOCTH XHAKOCTI4'

5. KoHcrPYrzPoRaHhe apeoMerpa

oilpeAeneHne e€ rpyronoA-sdit't Hocru'

Pa:re;r 5. Pabora Il NlolrlHocl's' Sueprlrn'

L4nr4 I(OHcrpyHpoBaHI'Ie noAKH v

Mexasuqecrar pa6ora' Mottluc'lc't-s'

llpocrrre MexaHr,r3Mbr: pblrlaf . 6:rorc. HaK,'IOHHafl I1'[OCKOCTb' Ilpaea-no paBHOBeCHS

pbrqara. llpulreHeHHe npaBl4na paBHoBecl4s pbrqafa r 6,lorcy' <3o'roroe npaBl4jlo) MeXaHHKH'

KII4 npoatblx MexaHH3l\'1oB' flpocrste MexaHH3Mbr a 6r'rry H rexHuKe'

Mexanuqecrcas 3Hepfws. KAHeru.lecrcas 14 IIOTeHUI4 eu]-bHafl ?Hepfl4q' flpeeparueHUe

o1Horo Br.r.fa \rexaHsrrecKol-I lHeprllI'l n rp1'roli. 3aroH coxpaHeHl4q SHepfHI4 B MexaHI4Ke'

Je:toncmPoqtt,t.
l. flpllrvrepst ilpocrblx N{exaHH'l\4oB'

.rlofloPomoPnue Podonru u onHntu'
1' onpe.le,]e"t,re pa6orsr cl4nbl ].peH Vfl '|1p14 paBHoMepHoM IBHXeHI4H TeIa r]o

ropll30HTa,rmHoii nonepxHocrl'l'
2' tr4cc:reAoeaHue ycnoBI4fi paeHonecnq pbrllara'

3. tr4;vepeHue Kfl[ HarcrouHoil n:locKocru'

4.I4rV.reHIae3aKoHacoxpaHeHI{f\{eXaHHLIecrcofr:HeprHH.
8 KJACC

Par.ael 6. Tenroer'le gBfleHus'

OCHOsHste IlOilO)KeH14s MoIeKynqpHO--KHHerHqeCrcoi't TeopHH crpoeHHs BeUIeCTBa'

\[aCCa H pa3N1epbl aro\4oB ll MoileKyn' Onsn'ut' iloIrBepXAa]OUIHe OcIIOBHbIe IIO'IoxeHuq

\ro-reK!'xfl pHo-KH Hern'lec rcoft reopH H'

Mo.lerra Teeploro. xH.lKo|O r,r t.a'loo6pa]Hofo coc.t.oguHii BeI[ecTBa. Kpracra,r,rHqecKHe

H arropsHsle re;ra. o6r'qcHeHHe csoiicTn fa3oB. xtl,lxocTeii n reep"lstx re'I Ha ocHoBe

nO:rOxesail MOneKynqpHo--KIlHerl'{qecxOft TeOpHh. CNtaqt4saHIae h KaIII4iljlflpHble qBJ'IeH14s'

Ten-roeoe Pac[IHPeHHe H cxarne'
Teuneparypa.ceqrrTeMilepaTypLlcocKopocl'bloreII'rloBoro:lRH,iKeHHsLlacrlIIl'

BuyrpeHHrr 3Hepflrs. cuoco6sr I43MeHeHI4q eHyrpeuuefi sHepfu'1: reilnonepe',IlaLla v

ao"ap-atte pa6oitr. Br4,cst renno[epeAaLII4: reilnoilpoBo'r'Hocrl'' KoHBeKuHl' Iz3tlyr{eH14e'

Ko:ru.{ecreo renirorbt. VAe:rlHag ren'roeuKocrb Be[lec'fBa' Tenloo6veH il Tell:loBoe

paBHOBecHe. vpaaHeHr4e Tenjloeoro 6a,raHca. il,'Ias,'IeHl{e H OTBep,qeBaHI4e KpHcTaxIHrlecKHX

BetuecTB.Yle;rlHagl.enjlOTalljltlBilcHHfl'IIapoo6pA3OBaHHe14KoH,qeHcaI]I4g.tr4cnapeulle.
KuneHue. vle;rbHaq t'cnitO I.a napclclspalollaHt{tt' 3aRrctlr'tOCTb reMlle pal'}'pbl Kt4lleHtlq o.I

arr'locQepuofo AaBreHHq'

BlaxHocrs Bo3J)'xa.

3Heprlrl roII.lrI'1Ba. Vre,'IlHas renrora cfopaHHff '

flpuuunnrr pa6orur rerr.roBbrx leHrareieii KIlll ren;roBoro lIB14rarerfl' Tenloeste

-tBr.trarerH h 3auIHTa oKpvxalou(eil cpe'rbl'

3aroH coxpaHeHr.trl H ilpeBpallleHHtl lrlepl't'lH B fell,loBblx Ilpoueccax'

,[enoncntPauuu.



l. Ha6:toaeurze 6poyHoecKoro rBHxteHHfl.
2. Ha6lroaeHue antprly:rzrz.
3. Ha6.lrroaenae gg,leHr.tft cMarrHBaHHq H Kanr4iuflpHbrx gereHufi.

4. Ha6lrclesHe reruroBoro pacttlr4peHhs 'reJ'r.

5. I4:veHeHne .qaBner{Hs ra3a rrpu r43MeHeHlrpr o6renra H HarpeBaHl,zra t4Irv

OX!'IalKneHHH.

6. flpanr.r:ra H3MepeHHq reMneparypbr.
7. BnArr reilnonepena.rv.
8. Ox,raNAeHHe rrpr4 coBeprleHHu pa6ollr.
9. Harpeeanue npH coBepureHr4r.r pa6orbr BHeuTHHMH curaMn.
10. CpaeHeHrze renlo€rlrcocrefi par:rnLrHbrx BeruecrB.

I 1. Ha6nro,reune KlTrreHr4 s.

12. Ha6lrcaeHHe nocrosHcrBa'reNrneparypbr npu ilxaBrreHr{u,
I 3. Molelr.r renr'IoBbrx .lanrare;refi.

,Ua6opamopnue poiomu u 0nilmu.
l. Onttrst no o6HapyNeHHtr).'leilcrBl4t cI4JI lvtojleKy.IltpHoro npHTs)I(eHHtt.

2. Onsnrr ilo BbrparIHBaHHro KpucralnoB noBapeHHofi coJrr4 vnw caxapa.
3. Onrnsl no Ha6,rrcreHHro rerrJroBofo pacuupeHr.rr fa3oB, xl.rAxocrefi u

rndpAsrx re:r,
4. OnpeleireHI4e AaB.qeHHs Bo3,q,vxa e 6anrone ulnpnLIa.
5. Onlrrrr..'le\4oHCr-p14pvloruHe'laBr{cH\roclr, raB-ireHUr Bo3llyxa or efo

o6tevra H Har peBaHVs t4:rr4 oxra)(.IeHHg.
6. flpoeepra rrirrorc3br .'ruHeftsoil 3aBHc14\rocru :l.raHbr cro,r6nrca xHx,Kocru

B TepMoMerpn.recrcofi rpy6xe or reN,{neparypbr.

7. Ha6,rroleHue H3MeHeHlrs euyrpeHHefi 3Heprr4H reJla B pe3ynbrare
TennonepeAa-tv v pa6orrr BHeuHHX cHJT.

8. IrlccleAogagne rrB,rerJHq tentrooSveHa np14 cNrerrrr,rBaHHn xolo,{Hoi u
ropnveli Bollbr.

9. Onpere;reHue Ko"rr{r{ec'rBa reflirorbr. nor-rvlreHHolo eo.qoii rrpH

ren,roo6veHe c Hafperbr\,r \4 eriL,'rr r4LlecKH \1 r il.r r r.{ HilpoM.
I0. Onpe4e,reHHe y.lenbHori renlo€nrcocrH BeulecrBa.
I 1. ZcclenoeaHI4e rrporlecca HcnapeHHq.

12. Onpele,reH14e orHocH'relrHoii B-'rai'r{Hocrn Bo3.qvxa.

I 3. Onpeae,reuue yre.rrbHoii ren,rorsr il;'ioB,reHHe,[b.r?.

Pa:ael 7. 3,rem'rprfqecKr{e H MafHrI'rHbre sB.rreHrrq.
3lexrpu:auar reir. .{aa po,ta l"leKrp]4lrecKr.rx 3aprrjtoe. Branvo,rericreue 3apsxeHHbrx

TeJ. 3atcon KyloHa (:aauclir ocrb ch,'IF,r a:alrvoleiic'r'BHfl 3apqlt(eHHbIX Te,'r or BeJ'rHrrHHbr

3apsroB 14 paccrorrHur Mexry re,ravu).
3:rexrpuvecKoe nore. Hanpaxerrlrocrb lreKrpr4qecKoro noJr{. flpnrrql.rn cvnepno3nur{H

sjreKTpuqecxux nolel (Ha xauecrBeHHoM ypoeue).
Hoczre:rn 3xeKrpHLIecKI.{x 3apsros. SreveurapHr,ril 3neKTpnrrecxnfi :apr.r. CrpoeHae

aroMa. llpoeo.lHaxH h nu3reKrpHKH. 3aros coxpaHeHHs 3neKTpHr{ecKoro 'tapsna.

3:rexrpuuecxnft roK. Yc:roeug cyuecrBoBaHHr 3neKTp14qecKofo roKa. Irlcro.rrrraxpr
flocroqHHoro roKa. /lei.tcreas 3J]eKTpHLrecKoro roKa (ren,roeoe. xHMur{ecKoe, n,taruuruoe).
3-rexrpNvecKuI'r roK B xr.{.:IKocrrrx r{ I'a3ax.

S,rexrpnuecxar uerrb. Cu,ra roKa. ?rei<r'pnvecxoe HailprrxeHHe. Conpo-rne;reHHe
rIpoBo.fHHKa. Y:e:rsHoe coilporuB.reHHe BeulecrBa. 3aroH Ova jIJs yqac'fKa tlenH.
floc;re.loeareirbHoe Lr rr apa-t J'rer bH oe c o e,qr4 H e H 14 e npo Bor,H ].r Ko B.

Pa6ora rr \roruHocrb 3neKrpr.iqecKoro roxa. 3axoH [Noynr-IleHua. 3:rexrpNvecxze
ue[r{ H norpe6ure,lr{ ?--reKrpr.r.recrcoii ?Hepnn4 n 5r,rr1,'. Koporroe 3aMbrKaHr.]e.



flocrossHsre \.{arHHTsr. B':anvoreiicrerie nocrosHHbIX MafHHroB. Marsllruoe no:re.

\larHurHoe no:re 3elr,u4 14 efo 3Har{eHr.re IIrq xH3Hh Ha 3ev:re. Onstr 3pcre.la. MarHnrHoe nole
f-reKTpuqecKoro roKa. llpHveHeHr4e lireKrpoMarHI4ToB Il rexHnKe. Aeficreue MarHHTHofo rlor'Is

Ha [poBOAHHK c roKoM. 3:rexrpo.teuralerb flocrosHHofo roKa. 14cno,rs3oeaHlle

i--reKrpoABnrareleft B TexHliqecrux ycrpofrcrBax I'I Ha rpaHcnopre.

Ontnu (Dapa.lel. fleleHne 3neKrpoMarHurHoi t4HEyRrJut4. flpaen,ro JIeHua.

?-rexrporeHeparop. Cnoco6r,r rro.l\,!reHHrr )xeKTp14qcucoli lHept'HH. 3le ll'r'pocr-alIuH14 I{a

eo:o6HoergeMblx Hcror{HL{Kax SHeprHH.

Jenoncmpoquu.
l. 3,rerrpn:auHq reit.
2. [ea poaa ?neKTpr4qecKHX 3aps/qoB H B3anMo.qeilcrene 3apqxeHHEIX rer.
3. Vcrpoficreo z ileficrehe Snel(rpocKoIIa,
4. 3:rercrpocrarnLlecKar HHiI)'KuHs.

5. 3axon coxpaHeHnq 3neKTpt'IqecKHX 3apflAoB.

6. flpoeoaHnrcH H rusreKrpnKH,
7. Mo,le.'rupoBaHHe ch.loBbrx stuuurt ),freKTpHLIecKofo ilo,lq.
8. tr4croqsllrcn ilocrosHHoro roKa.

9. /{eficrenr )"rIeKTpHLIecKOro roKa.

10. 3,rercrpnuecxtlil ror B t(HJKocl'h.
I l. fa:oerrii pa3pqir.

12. tr4rnrepeHrze cHJ'Ibt roKa aMilepN,terpoM.

I 3. I4:rvepeHrae lrrteKTpI'{qecKoro HailpflxeHus Bo-tF,T\{erpoM'

14. Peocrar I,r Mara3HH conporuBnesnil.
I 5. B:aul,to;reiicl Bt4e rlocrotlHHbIX \4arHI4roB.

16. Iv{ole;rrrpctBar-rHc FreBOr\{o)rrrlOc.r'r.i pal;le"'reH}.rt IIojrIOcoB NIaTHI't'ra.

17. Mole:rupoBaHne MafHr.rrlrbrx no,refr nocrosHHblx MarHHToB.

18. Onsn 3pcrela,
19. MarHtrrHoe none rora. ?,rexrpo\rarHnr.
20. ,{eficrnrae MarHurHofo rtorq Ha rlpoBorHuK c roKoM.

21 . 3:rerrponeHrarcjtL' rlocroqHHofo roKa.

22. tr4cc,rerosaHue r BJ,'IeFI H tt lxe KTpolt arH u'rHo fi 14 HnyKuHI4.

23. Onsnrt (Dapa,ler.

24 3aeucnvocrt HarrpaBreH14rr HH.lt),KriHoHHoro roKa or yc-rtosuI ero

B03HHKHOBCFiNq.

25. 3lexrporeHeparop trocrosHHofo'foKa.
Jla6opamopuore po6omil u onbtmbt.

L Onsirtr ilo Ha6,rto,,IeHulo SxcK fpn:laqr.{H Tcit ttH4yxunefi 14 nph

coilpt{KocHoBeHHH.
2. I,{cc,rerosaHue ,lel'ic'rnuq ).re K rpnqecKoro nors Ha npoBoAHI4KI4 v

.1.I4 3--Ie KTpI'r K I'1.

3. C6oprca H ilpoRepKa pa6orsr l,rreKrpHLrecxoii uenu nocrosHHoro roKa.

4. I'l:ltepeHlle 14 pet'ynt4poBaHHe cHilbl foKa.

5. I4:rtepeHue H per')'nnpoBaHHe HatlpttxeH14q,

6. Irlccre,uoeaHr.re 3aBncaMocrr4 cr{rrbr roKa, I.lAyulero qepe3 pe3ncrop. or
coIIpoTEB-leHIIs pe3Hcropa H Hanps)KeHHs Ha pe3HcTope.

7. Onsrrtr. geMoHcrpr4pyrcurae 3aBncaMocrt, 3neKTpl4qecKofo

co[poTI.IB_teHI.rq flpoBO,fH14Ka OT ero jl,rrHHbr. nnouaIIH nonepeqHofo cegeHHq v

\rarepHala.
8. I Ipoeepra rrpaBr{-ta ciroxerr14rr HanprrxeHHii ttpu nociteroBalcjtb}{o\l

coe.lI.IHeHHll .lB\x pe3HcropoB.



9' flponepxa [paBHra,f,rlr cHJIbI roKa npH rrapa,rnenbHor\4 coeilr.iHeHHH
pe3acropoB.

10. Onpe,te,'renNe pa6oru lneKTpHLrecKofo roKa. H,qyruer.o Lrepe3 pe3r4crop.
I L Onpele,.reHr.ie \,{or{Hoct-H lneropuqecKoro .roxa, str,qe,rgen,toE Ha

pe3Hcrope.

12. I4ccrerosaHne 3aBLrcHMoc.rH ch-lbr roKa" r4jly.uefo qepe3 rraMrrorrKy, or
HanpqxeHnr{ Ha Hcii.

13. Onpele:reHae Kfl{ HarpeBarenq.
14. tr4cc,rerfoealrHe t\,{aftrn'frroro erar.rvorefi cTBL4fl nocror{HHbrx Mar}rH.r.oB.
15. I4:1'veHae MarHHTHoro noJrt IIoclos*{Hr,rx N4arHr4roB npH ax o6le.qngeHaa

rr pa3JeireHHH.

l6' tr4ccrelosaHHe iicilcre't lneKTp,rrecKo.o .,.oKa Ha N{arHarHyro crpenKy.
l7 ' oltst-t'st. ;ie\IoHc'fpl4p) IouHe 3Ats14cHrvroc1 b cH,rbr e3anyorci.rcrBr{q

KATVII]KI4 C TOKOI\4 H N,IAIHHTA OT CI{,[bI TOKA I{ HANPAB,iICHHS TOKA B KATYU]KC.
18. tr4:1,venae jleficr.nr.rs MafHH,rHOt.o ilo.rq Ha rrpoBo.rlHnK c.foKON,{.
1 9 . KoHcrpl,'apoBaH14e r{ H:yqeHue pa6orr,r rnanlpurrorlarer,rl.
20. I,lruepeuue KII! ::rexrponBr4rarenrHofi ycraHoBKH.
21 . onursr ilo HccJreroBarr,ro flRirer{}is 3-[eKTpoMarHursofr r4H.yKrjvLt:

rrcc_te-loBaHue H3\leHerlrlii 3Ha.ienr.rg H l{anpaBjteFulfl ,jH.Iyt(uHoHHoto roKa.
9 KJACC

Par-rer 8. }IexaHuqecrne rrB.-rerrrrs.
\IexanuqecKoe .rB')r(enze. Marep,an.,Haq rolrKa. cucrelra orcqera.

ve\aHHqecfioro -tBHxeHHq. paeHovepHoe npll,ro;llrneriuoe .TB14xeHHe.
flpg\{r--r-rIlHet'IHOe -]Br{xeHrze. cpelHlr rJ \fr-HoBeHHas cKopoc.fb reJa nph
-lBlrxeHItH.

OrHocnre;rbHocrb
HepaeHotrepHoe
HepaBHOMepHo\t

Te,'ia o-fHochTeJIbHO pa3HbIX Te,t

\-cxopeurre. paeHovcKopeHHOe npllro:runeiiHoe ,.IRHXeHHe. Cso6o,qnoe trareH14e.
Onrrru fanlr-req.

PaeHorrepHoe .tBHXeHue ilo oKp)-'xuoc.H. lleprrol h rracro.r.il o6parleHr.rr . IIuaefir,as u
\ r-lt-r ts3Jr criopocrr.r. {e Hrpocrpe \4r.1 re"Jl b H o e yc Kope H H c.

flepas'"r 3aKoH Hrroro'a. Bropoli 3aKoH FIsroroHa. Tper.nfi
c\nepilo3r{urrw cw:r.

laKori IIsrcrosa. I Ipirnrlun

ctl'ra 1'npvrocrH. 3axoH fyrca. cn,ra rpeH,rr: clrna rpeHar cKoJrbxeHVq, c'rra roeH,s
troKos. -tp)'fHe BHJsr rpeHHq.

Ca-ra rqxecru H 3aKoH BceMHpHOfo rqforeHHr. VcropeHre cno6oJsoro najleHgs.
JeltxeHlte n'laHel' BoKpvr Co.rutta. llepcar KOc\{rJrrccKas cKopocr-b. HeeecoNaocrF, 14
neperp\'3Kr.t.

PaeHoeecae MarepnansHoii loqrr.r. A6co;rrorHo rBeproe re,rro. panHoeecae rneploro
re-ra c :axpen.reHuoir octro Bpau{eHulr. MoveHr cnJrr,r. l{eH rp .rsiKeclH.

I4rtnr'-rrc re,ra. tr4:rteHeHl{e HN{nynbca. I4vny,rrc c,rrr,r. 3axon coxpaHeHr.{r HMfryJ,-rF,ca.
Peaxrnsnoe -fBHxeHHe.

\leraHl'tqecxar pa6o'ra t{ \rottlnocrr,. Pa6ora cHJlfrr)Kecrr.r. vrrp'rocra" TpeHHs. ces:l'lHeprlIIl Il pa6orlt' JIoreuuttit-ttHat )Hepr i'it'r'e,rra. rro;IHr{'r'olo Ha.r rrotsepxHoc.rbro 3c\r,r,.floreHultanbHat lHeprlts cxalot-t IIp\')rinnF,r. Kuirelll.recKal )Heprr.{r. l'eopelra o xllHerr1.recrol.i
fHeprnu. 3axoH co\paHeHnfl \re\aHHLrecroii lllenrllt.

Jevoncmpau.uu.
l. Ha5:iro:eHue \.rexaHr.{qecKol.o jIBHrt<eHHe

orcqEra.
l. CpaaHeHl.te n1.refi H rpaeKropltii .qellNeHt{s o.IHofo H roro xe Tc"ra

OTHOCrrTe-tbHO pa3Hbr\ Te-t oTcLreTa.



aJ.
A

5.

6.
(Te,'IexKa)
qv3vKt4.

I4snaepeHne cKopocrri h ycKopeHHs rrpqMonuHefiHoro !BHrxeHHfl ,

IrlcciieAoeaHr,ie rrpa3HaKoB paBHoyc KopeHHofo nBHXeH hfl .

Ha6:rroleHHe .qBuxcH t4tr r era rro o KpyxHocT'H.
Ha6:toaeHlre MexaHHr{ecKI,IX se,'IeHufi. npoHcxo.qsuIHX B cHc-feMe orc.{dra
npH e€ paBHoMepHoM H ycKOpeHHON,{ ABl.rXeHHri o'fHocHTeJrtHo xa6uHera

7. 3asncutrocrb ycKopeHzfl Terra or Nlaccbr rela H ,'Ieftcrevlouteii Ha sero
CHILL

8. Ha6rrrct.'lcltlie paBerlcrsil crl,r rrpH B'lar{\1o.rer-rcrsr.{r{ 're.r.

9. I4:treuenlae Beca reJ,'ra rrprr ycKopeHHoM jrBr.rxeHr4H.
I 0, flepe,tava n Mrr_vir r,ca rrpH B3ar4\,ro.l eiicreu H rc-r.
I l. flpeo6patoBaHurr 3Heprnn rrpn e:an\4o,qeftcrer.rr., re.r.
12. CoxpaueHue HMilyrbca npn HeynpyroM B3ar{Mo.qeficr.enu.
1 3. CoxpaHeune'4\,ril\'jtbca rrpn a6co:lor HO yr rpvroM B3arzMoAeftcrsgra.
1 4. I-la6,rrc.ten14c pcaK'frjBrrorn, tBr.rir(eHrJrr.

I 5. CoxpaHeHue N,{exaHHLIecroii';ueprr r h rrpn cno6o.tHoll ila.qeHHH.
16. CoxpaHeul'te MexaHHLlecroli )Ireprh14 rrpH .TIBHIKeHHH rera no! reilcrsnev

npvxHHbr.
-Tadopamopuote padombr u onbrmbr.

l. Koucrpl,apoBaHHe rpaKra ifns pa3roHa H AaJ,rbHefiurero paBHoMepHoro
-fBHi+(eHHfl UJapH Ka HII4 Teite)KKH.

2. Onpele,ueHne cperHeft cropoclr4 cKo-[b)KeHur SpvcKa vJH .1BH](eHHq
lxaptlKa no HaKtIoHHttt"t n-'rocrctcrtt.

3. Onpe,{e-leuue \rcKopeHLrfl re,ra npH paBHoycKopeHHoNr .qBH}KeHHH no
HantoHnori rrJTocKocTH.

4. I4cc,renoeaHl{e 3aB}.Io{MocrH rrvrH oT' Bpel{eHH npn paBHoycKopeHHo}r
-IBI.I/KeHHI.{ 6el na.tansHori crcopoc.rH.

5. flpoeeprca rHIIore3bI: ecr,rl4 ilpH paBHOvcKopeHHo\4 jIBr.{xeHrig Oer
Har{atbHot't cKOpocT}.r nvTH O'rHocr{'tcs KaK prr,rl HcLre.fHbrx Lr}tce,l. .ro 

coor.BeTcTB).rc111gc
npo\re)'KvTKI{ Bpe\,reH 14 ojIH H itKOBhr.

6. hcc.;re.qonasue 3aBrzcHMocrH cHJrbr lpeHHs cKorbxeHnq or cH,rbr
HOp\,ta_'IbHoI'o,laB,TeHH t.

7. Onpele,reuue xot(rtf nLIHeHla rpeHr-tfl cKojlbxeHHs.
8. Onpe,qe:reHr.re Necrrcocrn npylr(HHbr.
9. Onpele,reHue pa6orut cn..rbr lpeHH fl ftpL4 paRHO\,repHo]\,r rTBH)r(eHr4H rera ilo

foplr3oHra-Tr,Hoii noeepx H oclH.
10. OnperteleHt'le pa6orsr cn:rbr ynpvrocrr4 npu no.{r,dnre rpy3a c

scno_rb3oBaHHe\{ HenoJBrJxHoro I-t no,qBHXHoro 6.rrrxon.
I l. 14;r'qesnc lAKorJA co\llar{cn}Jl lHepr.nH.

Parile; 9. MexaHlrqecKtre ro.rle6asus u Bo.trrbr.
Ko-redare-rF,Hoe .lBn)Kesue. ocsoBl{bre xapaKTepncr-HKr4 KoJebannli: rrepr4o]. qacrora.

a\ln-lIIT\'.la. \4arertarl'lqecrni.t n npyxr.rHHlri.l MasrHhKH. flpespauteHne )Heprl{H np}.1
xo-reSare-rrHo\r -f BH)KeHHH.

3an'xalourt.te ro,tedaHul. Ilr,rrrl"N.r.eHirbre Kore6aHllrr. Pe::oHaHc. Mexasuqec6r.re BoJrHbr.
Csol"tcrsa \le\aHltqecKl'lx Bo,'rH. Ilpolo;rsHr,re H norrepclrrrbre BoirHbr. [Jr:tnga BOJ'rHbr i.i cKopocrb
e€ pacnpocrpaHeHl'is. MeraHlrqecKHe Bo-rnbl n rnep.rtorr lcrTe. ceticl,rHqecKHe BoJ,rHF,r.

3n1'x. fpor{Kocrb'lBvKa r.l Bbrco'ra-loua. O.r.pa)Ker{He .3n1,60. 14n$pa.ln1,.r h y,irbl.pa3BvK.

Jevouurtpou.uu.
l. Ha6:to.lesne xole6annft re,t no.q neftcrBr.{eM cH.lbr rr)Kect.r4 H cHjtbr

\'ilp\focrH.
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2. Ha5;toteHne xo:re6aHufi rpyza Ha HH.trr H Ha npylKr4He.
3. HaSrro:eHHe BbruvlK,rIeHHbrx xo:re6arl.ri.t H pe3ouaHca,
4- PacnpocrpaHeHlie npoilo-irbHbrx Ii rronepeqHbrx no:rH (ua Mo,re,ra).
5. Ha6,rroaeHlle 3aBHCI4MOCTH BbtCOTbt 3BVKa OT qaCTOTLr.

6. AxycrzuecxuiiperoHaHc.
-Iadopomopuote paiomu u onumbr,

1. Onpe.4e:renue qacrorbl u nepnoJla xo:re6aHuri MareMargqecKoro
\fAJITHHKA.

2. Onpele,reHrle qacrorbr H fleprlojla ro;re6aHnii npyNrzHHofo MarrrHHKa.
3. I'lccre.qonaHue laBncr.lr4ocrr4 rrepr{ojla roreSaHrali [orBemeHHoro K Hnrn

fp) 3a oT ,1" r H H br HL41.L4 .

-+. l4ccre.qosaHHe 3aBHcH]\roc'r'H rrepfiotra ro.;re6aHni.r rrp]'x14HHolo ],{agr.Hrri\:
or \faccbr fpy3a.

5. flpoeepxa He3aBncHNlocrr4 nepao,fa xo,re6aHrlil rpyra. rrorqBeueHHoro K
HrrTr]. oT \,{accbr fpy3a.

6. Onr,trst" re\{oHcl'prrpvronlae laRacHMocrh neprora rcoreSaHlu-r
rrpvx14HHofo \{ilr'f}{r.{Ka ot \lztccbl r.pr"ta n xcc f KOcTH rrp\,),Iflr}{br.

7 . 14rlrepcuue ) cKOpctnrr ceo6o.ttnol o lraleHHl.
Paue.r 10. 3;renrpoN{afHurHoe lroJ're u )"rreKTpo}rafHll'rHr,re Bo"ir}rbr.
3-rexrporrarHarHoe no:re. S.leKrpoMarHHTHbre BoJHr,r. CeoircrBa )reKrpoMarHurHbN

t-r-TFI- lllxana 3-le[ffpoMafHHTHbIX Bo.]lH. I4cno,rr,3oeaHHe tjreKTpoN{afHHTHbrx B9JTH rJrlr coroBol'I
iBf,3n.

?-rexrportarHurHafl rtpupora clrera. Crcopocrs cRCfa. BolHossre ceoficlea cBera.
Jevoncmp0tutu.

l. Ceoiicrea tr'reKl'poNrafltlrrHbtx Bo_rrrr.

2. Bor'rnosr.rc ceoitc r Bri cBe ra.
-fadopontopuue pubomu u onHmu.

L l4zyueuue ceoitcre 3neKrpoI{ar}IIlrHbTX Bo.rH c rroMorr{b}o vo6n,rrsor o
re_reQoua.

Pat:e; I l. Cserosbre gBr'reHun.

-fr-reeas \foJejlb cBela. I4cro'lHHrcr{ cBcra. llprrrornueiiHoe pacnpoclpaHeHrie cBera.
Srrvenltg Co-rHua n ,T1'Hsr. Or-paNenue cBera. ll,rrocroe 3epKaro. 3aroH o'rpa)KeHnq cBera.

flpe-rort-reHtie cBe'ra. 3axoH IrpcJoi\rjreHhl cBera. Ilo,rHoe BH],'rpeHHee olpa)KeHne cBera.
Ilcno-rs:oeaHue noJHofo BHyrpeHHelo orpaxenrJx B orlfnLrecKr4xcBeroeojlax.

Jtlsga. Xor ,ryvefi B J'IHH3e. On'rnqecrcar cr.rcle\{zr {oroarrnapara. MHKpocKona H
re-recNotra. f;ra': xax orrrHqecKar c14cleMa. Ij,rn:opyxoct.b r.j ilirjrbHO3opKOc.fb.

Pa:,roNesne 6eloro cBera B cneltrp. Onrirlr HrroroHa. C;roNeHne cileKT'palbHbr\
IrBeroB. {nclepcan cBera.

,fenoncmpo4nu.
l. flptvolrzHeiiHoepacnpocrparreHHCcBera.
2. OrpaNeuue cBera.
3. flo"-lvqcune llro6paNcuHfr n n,rc'rcxo\,r. BolH\ ro\,r H Bbrrr\,Kjlo\,1 JepKiLrax.
4. flpelov,rerrHe cBe ra.
5. Onrzqecxaiiceeroso:l.
6. Xoa:ryueii e co6r.rparoureft .lus:le.
7. Xoa :ry.lefi B paccer4Baroueri rHH3e.
8. flo;rvqeHne rlro6paxeunll c novtlr[bro .rrJH3.
9. IlpnHullir ilellct'ut4s cfo loarrrrapara. N{Hi(pocKona H'r e,recKorra.
I0. Mo.re,rs lirA.lit.
I L Pa;,loNenl.re 6erolo cBela B crreKrD.
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12. llolyveHze 6erroro cBera ilpH cJ-roxeHlln cBera pa3Hbrx uBeroB.
,aafopamopuue padomu u 0numbt.

l. 14cc,relosaHHe 3aBI'rcr4Mocr H yf.'ra orpaxeHHs cBeroBofo
fra,[eH14 s.

2' I4ty'lenue xapahifep,cr nx t.';clspaxeHue rrpeJi\,lcfa B rr,roc*o*{ 3epKare.3' tr4cc,relonaHHe 3aBI4cI'{\Ioc'H yrJa Irpetror\rJ.reHr.rr cBeroBoro jryrra o-r 
'r.railaneHnfl Ha rpaHHrle (BO3nyx_cTeK.rro )).

4. llolyveune u:o6paxeHuii c novorqtrc co6nparoulefi JHH3br.
5. onpe4e,reHae rloxycHofo paccroq'ufl 14 o[r].rqecKort. cu:tst co6aparcure;r

--IHH3b1.

6. Onrrrur no pa3roxeHnro 6eroro
7. Onsrrsr rro BocnpHrruro uBera

uBeroBbre tpl.rlr,rpsr.
Paue,l |2. Knasr.oBhrc rrBJerrnrr.
onltrst Pe:ep0op,la n nnaHerapHafl Morenb aroNra. Morers aroNra liopa. zcnl,cxaHue lrnor-rortreHHe CBera aroMoM. KeaHrsr. IuHeiiqarsre crreKTDbr.
Pa:noaxrnBHocrb. A;rr'Qa-. Sera--_ 14 r-a\r\ra-HiJ-\'LreHHs. crpoeHue a.r-oMHoro sJpa.Hr-trosHas \roxe-rrb aroN4Hol'o s,fpa. 14roronrr. I'a.lHoaxrneHsre ilpeBpalueHHr. I lep'o:

.-rt1-1\ p&cl]Zl-Ia aToMHbrx tneD.

J)ruo u'r' , ,'r'o

-fl:epHr,re peaKut4 rJ. -laronr,r
::i,\ii{bi\ t-lep. ceq3s N,laccbr r.t

f-iptiit cr]-tHU& rr raer_].

coxparreFrr{s 'lapfl.roBor-o H \{accoBofo rrr4ce,rr. 3Heprur cBq3I
)Hepft{H. I)carul.l.i cHH'l'e3a 14 Je_1er{Hrr s;ep. 14croLiHitNg

cBera B cner(Tp.
IlpeJr,{eroB npz HX Ha6,rro,qesl.tn qepe3

tr,rHHeliqatbrx cileKTpoB rJ3,it\.LIcH Hq.
H3MepeHHe )HepfHr4 qacTHubr no ropN4O3HO\r\

'fl:epHal lHeprerHKa. leficrelll parTnoar{rr4 eHbrx 143,'r\rqeHnii Ha xHBbre opraHr.{3\rbr.
Jevoncntputluu.

l. Cnercrpsr H3nyqeHus H nofrouleHHs.
l. Cnexrpi,r pa:l:tulrlrbix ra3oB.
,1. Cnexrp Bo.qopora.
-1. Ha6_rro.lenne rpeKon u KaMepe lln;scoua.
-i. Pa5ola c.rd f.l{KLi r.roHr.r.lHp},roLqt.{x 63_r\.Lresnti.
6' PerHc'rpaq,ff I'I3J,ryqeHHt npHpoxHbrx rvrHHepiLroB H [por]'r(ToB.

-fafiopamopuote pa1omu u otruntil,
l. Ha6rrcleHHe crr--rorrrlJbrx
2. tr4cc-re.toeaHue rpeKoB:

n\-rn ( no (tororpat|lrrrrr ).
i. Ii.;rrepeHuc pii.:It.roaKt Hr;r{oro tpoHa.

fI o erop rrrer s H o - o 6 o 6 lu a lo ut r r li Ir olt\,,l b.
floaropltre-rsHo--o6oSularo'lul:i \,roJ,\.tb llpc,tHA3rralreFr !,nr cHc leMa.f, 3arl't4 H:'46*ealts IIpe]\IerHoro co-Iep)*;aHVfl II orrbrra ,lerrre,rrbrrocl'n. npHo6pe.rdrruor.o npr.l H3vr{eHH'rsltr +Ftla QlBtixlt. a TaKXe.l'tq no;lforoBKu K ocHoBHoN{y rocyrapcrBeHHor\f}, lK3aN{eH\,no

';' Z];li3 ::r .-'5r-ratOtuH\Cq. esr6paetxlj X STOT y.re6H tril npeIMeT.
Il:;t ;{3\ rleHltit -faHHoro \ror}'lrq peanH3yrorcs H c,creMarl43'pyr.orcfl BHJsr-r3'li-Lir\-tii_ Ha OCHOBe KOTOpbIX OOeCne.{UeaeTCg nOCTI,rXeHHe rrpe.qMeTHbIX Irv-..-:\!3:-!\ n-taHnp\.e\rbrx pe3vnbra.ron o6ylteHnr. rlopvupl,,ercr3---'----i 

'-:" 
{-J-::f \!(1THocrr,: c)cuoc}{rJc }ravrrilbr\ \re'ro,loR rJCc-re.'roBAHrIfl flB_-IeHrII-1

-l;tN -; ;: 13\ii;ixtl' oB-la-leHIIe \'\leHht{\'{H o6'nscus rs (tn:uvecxne rrB,rreHI4q. rrphr\reHflfl:!1-11-iHt3 J-::iiit- lv-[IJaTb 3a-]aql.I. U TO\{ rlHcile KaLICCTBeHFlbte h 3KcilepH\feHTarrbHble.
f]:;:a::;t:;t.1-'bt'it-r -tetre--It,Hocrnr'i xapaKTep ;laHHoro pal.qe,rla pea-rrH3yerc, :la cqerrl\f!r- g;r-'.-5rt3ilg111ecc Bbrno-tHgror .]aJaHr4rI^ 

B KOTOpbrx HM ilpe;l"rafaercg:
.: i\-ltrBi rtr-l\-t{€HHbI\ tHaltl.ri;i pactto3HaBa'f b H HavLIHo o6r,9cHqrr r}n:zuecruet1-a-;at 3 t\{1..t:ili-\--:r.i :F,itl1(.r.lc- l.t It()8CC..t}{eB}lOt-f ;flt.;Htt:
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iigf.oirr uccJre,rloBauut $nzuuecKxx rnreuufi, B ToM qr,rcJre

'reopeTvqecKHx BbrBo.qoB ;

EaJrrrHble ocHoBbr nau6oree BaxHbrx .qocruxeuuft coBpeMeHHbD(

IlpaKTmecKofo r4cilonb3oBaHrz g pa3nrzqHbrx r,rcTorrHlrKoB gHeprur,I Ha

' 
H COXPAHCHI4' BCCX I43BECTHbTX BI,IAOB 3HCPfHI4.

Mfr

{

i

it!

:
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[IJAHI4Py EMbI E PE3 yJIbI'ATLI OCIIOE H I4tI il PO I-PA MMF,I IIO tf, tI3 I lI\ l

H-{ } POBHE OCHOBHO|O OEIUEI-O OEPA3OB AHTT'I

I I:r-reHue rf ra:r.rxu Ha ypoBHe ocHoBHoro o6utero o6pa:oeaHl.ryr HanpaBneHo H
-:{ri7{eHI{e,']UqHocTHbIX, l\,IeTanpe.qMeTHbrx H npe.qN,reTHnrx o6pa3oeaTenbHbrx pe3yjlb'raToB.

B pe3\'Jbrare 143\/L{eHHs t}lnrr.rrcia }ra vpoBHe ocHoBHor-o o6utero o6pa:oeaHl.ra
-'='. -.i--lie I ocg 6r:)r' cdloprrnpouaHbt c.'teJ\torrtHe ,'rHrl1oc rHh,tc pe'J\,r'tb'r'a'r'bt B LraclH:

. l) narprro'r'rrqccKoro Bocnu [alurfi:

' npOsBJ,'IeHhe HH'repeCa K I'ICTopt.lI{ H cOBpe\'{eHHO\.{}' COCTOTHHK) pOCCHI:tcKa,

; ;ir;rvecxoli ua1.xl.l ;

o - UeHsocrHoe oTHoueHHe K.qocru)KeHulHl poccnftcxnx y''.reHslx--1|16nxoe:
. 2) rpaxaAHcI{oro Ir AvxoBIIo-}rpaBcrBcnHor'o Bocrrrrragyg:
. foroBHocrb K aKTHBHoN,{y ylracrr4to s o6cyNneHVLr o6rqecreeHHo3Haqn\rbr\,

-':11'{3cKrr\ npo6.rerr. cBr',laHHbr\ c rrpaKTr.tLrecKril\,1 rrpr{NlcHeHHel\,I jlocrH)r{eHHii t!r.r:uxlr:
. OC03Har{I.re BaXHOCTI.I MOpa-rlbHO--lTHtleCKHX npHHUH|IOB B .Ie flTe,tbHt'rC, i

'.:J.t-rro:

r 3) tclerrrqecxoro Bocrnr lauus:
. BL)cllplltl Itlc lctc'il't IlccKil\ Ki.lrtce rrl (rrBrr,tccxoit Hi-l\Kti: cct rap\toHnrl -.-

- J.cll't3HIl g. CTpOf OCTH. TOLIHOCTH.,,'laKOlII{ ttH OCTH :

o {) uerrlroc-r-n HaYqHoro troiHArrng:
. Lrco3HaHr.re ueHHoclu {rr:nvecxofi HayKI,r KaK MourHofo HHcrp\ \re-..

.--l-:-nilc \lIIpa. ocHoBbI pil-3BHTLrs TeXHo,Torufr. eaNHefirxeit cocTaBnsrcrr1eii K\'.tbT\pbr:

' pJJBlll lte Ha-r'ttloti --tto6o'*tarejrbHOc'frJ. llri tepeca K r4cc,[e.foBOTe.tbc]rt-i
-_-:-i_-l-,r' _.'

. 5) QoputlpoBaHIIr K\'.'Ibrvpbr ]ropoBbrr n ')\rorlrrolra,irrlrrolo 6.rar ollo. lr'.1rq:
o oco3HaHLle IIeHHOct'It 5e;ottacHo|o o6pa:a )*iH3Hfi B coBpe\rch':a..

-3\HO.tr-rfrrr{ecFio\r \rtrpe. BaxHocl'H ilpaBhn 6e:onacsofo rroBeleHr4fl Ha TpaHCnOpT-. ..
-rrF1fa\. c 3-letiTpHqecKHl\{ }{ TellnoBbrN,r o6opl,.loRaHr]e\{ B.{oMauHr4x yc.]IoBuqx:

. -- c0oP\{I.IpoBaHrtocrb HaBbTKa pe(b--reKcnrr. rrpH3HaHHe cBoero ilpaBa sa ouri:tli:.
ir Ii.iit'rrtr 4.e npaBa ) _{p) rOI'O ttCiIOBeKa:

o 6) I p):oBol'o Bocnu-r'Anns:
. aKTllBHOc -\'Llact'l.lc t] perucriHLt upaK'rHrrecKHX'laJaLI (s pa\rKa\ ce\::;:

.'[p33oeare-tbHoI"i opraHH3auHLI. ropoJa. rcpar) rexHoirorHLrecKofi u courra-rsu;';
H3nDaB-teHHocrIr. rpe61'rcuax B ToNr Lrr{c,tc n (tH;H.rccnnr 3Hannii:

. IlHTepec fi npai(TLILIccKo\I\/ LrlYLreFrr.ilo rrpot|leccHl:1. cBrr3[1HlIr,rx c (lu:l.rrol"r:
o 7) tno.rorrrqecKor-o BocnrtrAHrrfl:
o rrpllcHl'aUllfl Hil llpll\lcHe F{Ile tlrH rurecxnx 'tHar-rHL"t .1,'rs peuJeHH! l0l;: :

:"1-.'1.;l rrtiP\ zhSK)ule Ii cpe-lbr. ILlalulpoBiiH14l nc)cr'\'nKoB H orleHKH HX Bo3\rL',)/hH:-\

-ar-ta:crBnr"r -t_ts oKp-\ xarouei-r cpeAbr:

' oco3HaHLle r-l06&TbrJoro xapaKTepa )KO,rorr{qecKHX npo6neM H tr\'TeI-t;1\
s---:l_;it:

' 8) a-la[TauIIII K Ir3]reHsroruuNrcrr vc,qoBHrrM couua,rrsuoii u rtpupo-lHot'l
cpelb|:

. norPetlHocTl Bo B3aH\to;Ieticrer.ri.r npn Bbrno.rHeHr4H r4ccncroBamafi n npoer..ra:
,tr;{l;iqeCKOI-I HanpaB-IeHHOCTH. OTKpbITOCTE, OnbrTy H 3HaHr.{qN,{ .qpyrHx:

. IIoBbltueH14e \ pouftti cnocli Ko\rre'TeH.t'HOcrt.t rlelte3 ltpaKTHLIecK\ i-
-i!.3-.:iitrCTbl

' norpc6socTs e t|oprrrrpollalt I.tIi IroBbrx lr{AHHr."l. B fo\r LtrJc-tc (toprn,urpon:--..
;it3;:. :ioHsrits- tr{nore3br o $l.r:lruecxux o6r,exr-itx H 

'lB"reHr.ttx:
ar
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3KOHOMHKH,

o-
BO3MOXHbIX

oco3HaHr.{e Ae(bHqr4ToB co6crBeHHbrx 3HaHHil H Ko\,{rrereHrHocreft B ooracrH

il,raHr4poBilHHe cBoe|o pa3BHlHt B Ilpho6pe'feHl'lH Hollblx (lt"t:nuecxux 3Harl HI:I:

cTpeN4neHHe at{anH'lr4poBa.r'b H BbrrrRJtTb B3ar{}4OCIltr3I, IIpr4poi{bl. 06l{ecTBa H

B TO\{ LIHCJ'Ie C HCIiO,rlb',loBaIIHCrl Cf N:ll'lccrtlr lgaunfi:
oueHKa cBo14x ,qeircrsni.t c y.rerolt LtJtr4flHl'dfl Ha OKpy)(atoul-Yrc cpeny.

r:ro6a,rsHsrx n ocre.qcleH ii.

METAIPEAMETHbIE PE3YJII,TATbI

B pe3),',rrbritrc ocnoeHr.lfl nporpa\r\'n)r rro if n';uxc Ha \ poBHe ocHoBHoI o o6uero
o6pa:oeaHnr y oSyuaroutelocr 61:t1,r ccliopltipotraHst lteranpeANlerHbte pe3)"[brarbl.
BKjuoqaloune no3HaBarerbHbte vlrHBepca-rlbHbre 1'le6nsre .leiicrB14q. KoNI\{\'H14KarHBHbtc

yHHBepcatbHbre yqe6Hbre r,eficrBHs. peryxsrrBHbre )'Hr.rBepciL'It'Ht-,te 1've6Hbte reI"IcrBHs.

fIo:na e areJr[,Hbre y H r{ Bepcarbn br e y t e6n u e,reit crs ll s

Earoesre JoruqecKue AeIicrBIrs :

. IlbtrrBirsl'b H \apaK fcplr'30B3r'r, c) [lccTI]eHHble [pH3HaKH o6ScF.rOe

(ge-reHr4u ):
. ycraHaBruBarb cyurecrBeHHsili npu:HaK Kracg.r(purcauun. ocHoBaHHs JJt

o6o6ureHr.rs H cpaBHel{}Jfl :

o BbrsBJtsTb 3aKoHo\{eprrocrr4 L1 I]porHBopeLIHs B paccMaTpL{BaeN{bIX Qaxrar.
J.aHHbrx H Ha5r0.leHHflx. 01 HoctiuHxcl rc (la:nuecKHM sBJ'IeHHtM;

o BIngBilt{Tb rIp}{rr}4lrrro--c.rc.rtcrgcnHbre ctsqlH rrph l4'3\'trcHttu t}v|rlz.tecxnX

flB,teHI.{l--t IJ r'tpoticccoll. .[c.'rat b ut,tBO.'lr,r c I.lcilo-rb]()Riitlttc\1 .{e.1)'K.IIIRHbIX L4

HHAyKTHBHbIX yMc.l3aKlroqeHili,l" er)r.1n14l'afb r'I4rrole3bI o B'lAtj\rocBq3n\ tf nliluecxux
BCTHLIHH;

o caN{oc for{re.lbHO er,l6npar-; cnoco6 perueHl{q y.re6Hoir (tHrrz.recxoii

3a1aqvt (cpanueHHe HecKolbKHX Bapr.raHToB perueHl4t, nr,l6op Hau6o:ree norxoAflulero
c l,udrov ca\rocrosreJrbHo Ilbt.rereHHbtx xpurepnen).

F a :l o g sr e Ir c c J e,T o B :l'r'e"'r F, c K I I e r:( e I"I c'I' t] I r q :

. Hcrro-ilb:loBa'fb Ronpocbr KaK ficcireroBareJbcKHii nHcrpvrteH'r IIo3HaHHs:

. llpOBO.qHTb IIO CaMOC-fOtlTeJbHO COC'filB,leHHO\1\' nJali)' OIIbll', HeC,rO;xHsli't

$u:uvecrcnfi ;xcnepur,rerll. lrc6o:rburoc rJcc,-re,loBalrnc cpll;H.lecKoro sBjteH14l:

. oueHHBarb Ha rrprlMeHnr\rocrb H .rocroBepHOcrb nHQopltauurc.
il onyqeH Hyio B xo/'Ie Hccile:l.o Biltltl tl L4 :tv f Kc flcp lI \1 eHl'a :

. caMoc.rorn'e,,rbrro dtoprrl,"nrpoBa-r'b o6o5uterrHt{ t4 BbtBo.rbl no pc3)"ri, Iiira\l
npoee4dHnoro na6rro,rleH LIr. on bITa. Hcc" Ie.'loBaH LIfl :

. rrporrro'JlrpoBar b Bor\'roxrroc ,-ta-rsneliillcc parBH-r ne cfurtruecrltx
npoueccou. a raKr'r.ie Br,unlua'r'b npe,'irro.rolrenug cl5 HX pa:BH-fnH B HoBbIX ycJoBngx L'l

KOHTCKCTAX.

Pa6ora c uu{ropnraurteir :

. npulreHfl'r b pa:litr.tLr]{bre Nlc'foJbr. 14Hc-fp}'r\,{eFLfbr n rarrpocbr Irprl Ilo14cKc H

or6ope rzH$opruauvv vrv ilaHHbrx c l,uelorr npe.r,xoxcHHoii 1'ue6uol"t tpH:nuecxcrti

3aAaqH:

. aHarH3r.rpoBarb, cHcret\'ra'r't{3HpoBarb r.r HHlepnperHpoBa'rb nHr}opl'raunro
pa3xr4qHbrx BHAoB H dropv I Ipe-tcrltB.reHHl:
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. CaMocTosTeJTbHo Bbr6r.JpaTb onTaManE,Hylo 0op,r,ty [peAcTaB,,reHHquH@oprr,rauaa v annrocrpapoBaTb peuaeMbre 3apa.rv HecJroxHbrMl4 cxeMaMpr,Ar{arpaMMaMu, uuoir rpaoarofi a ax xov6nHauvflMu.
KouuyH ltrarrr BH t re yHuBepca!,rb H bIe yve6 u r,re rlefr c.r n u q :

' B xoae o6cyx.qeHHt ,r''le6Horo Marepr4a)ra. pe3ynbraroa ,ra6opa.ropHl,rxpa6or H rrpoeKroB 3aAaBarb Bonpocbr no cyuecrBy o6cyN.qaenaoE reMbr HBr'IcKa3bIBarI' wAeH- HarIeJTeHHbre Ha pe'reHHe 3a,raqlr H no.qAepxaH,e6laroxelare,TbHocrrz o6rqeHilq ;
o colocTaBJrsTb cBOH cyxJIeHH{ c cyxneHr,rqMH Apyft4 x yrracrHaKoBAAZLTTOfa, o6Hapyxnearb pa3nr.rque 14 cxoAcrno rro:ll.ruafr :

' Bblpaxarb cBoto 
''oI{Ky 

3peH'r B ycrHbrx H r'tct,MeHHbIX TeKcrax;o ny6nuqHo npeilc-raBJTt{Tb pe3y'Tt'arbr Br-,rIIorTHeHHoro tpa:alrecKofo o'bITa(axcneprnaeHra, Hccjre,qo BaH h r, r rpoexr.a) :o noHuMarb H HcrroJtE3oBarb npenMyurecrBa xonranAsoft 
14uHAHBLtryursHoft pa60rbr np' peureHHri KoFrKpcrHoii -prrr"aanofr npo6,ren,'sr;

' npI4HHMarb I{enH coBMecrHoft req'.e,T sHocrr4, opraHr.r3oBblBarr .qefrcreaqrro ed nocrkrxeHaro: pacnpeAenf,Tb poJTH, o6cyNlar.t lporleccbr u pe3ynbrarbrcoBMecrHofr pa6orr,r, o6o6 ruaru MH e H I4q Hec KoJIF,KI,tx,rrcne fr :o BEIrloJTHqrb cBolo qacTb pa6ortt. .qocrHras KaqecrBeH'oro pe3yn6Tara rrocBoeMy Ha[paBJreHH]o 14 l(oop AHHupytt csoh neftcrBat c ,qpyfl4 MH qJreHaMu r(oMaHAbI:o orleHHBarb KaLrecrBO cBoer o BK.qara n odruzli npoAyxr rro Kpr{repasM,caMocrorITeJTbHo ccpopilry,'rnpogaHIlbrlr vrracrHkKaMLr B3aHMoreilc.rgr.rr.

PerylarnnHr,re yrrHBepca!,rbH bre yv e6H sre 4efi crn u n

CanroopraHrr3auus:
. BbrrBJlarl npo6:re\{br n xH3HeHHbrx l.r y,ve6Hbrx curyauarx, rpe6y}ou{Hx,qnt pellreHlll (rr.t:illvecryx ,;lragr.rl_-r: v" '!rqr{r,'^, rl
o opHeHTI4pOBarbc{ B pa3rrHr{HF,rx [onxoAax np1Hsrufl peureH4fr(uanueugyaJrbHoe, npr4Hsr'epeuleHrzfi B rpynne. ilpuHsr'epeueHnfr rpynnoli);
' caMocrosreJrr,Ho cocTaBi'rsrb anfopHrM pe[reH,' sl.r:nvecxo it za*aqw 

^tturlnaHa I'IccJrenoBaHHfl c yv€rona aMerculaxct pecypcoB rz co6creelrHbrx Bo3MoNsocrefr.apfyMeHT'poBarb fipeAnaraeMr,re BapuaHTu perueHaii: 
uv'v,\

o neJarr esr6op u.oparu orual.arua"Hocrb .la peueHHe.
Ca nrorco Hrp oJr b, ? M o u lro H a,r s n urii u HTe,r,,I e KT:o .qaBaTb aleKBart{yro orleHKy CHryaU}{H H np9ll:t8r?Tb fr-taH ee a:naeHeHur;o o6lscHq* npHqHHbr ilocr,xeHHa (He.loc'r.rxeunl) pe3ynbraroBAetreJrbHocrpr, AaBarb oueH r(y npzo6pereH Ho r\.ry on rrry,. BHOCIZTF, I(OPPCKI'HBb] B NE'TC,,']bHOCIS (S TOM LIHCJ'IC B XO.4 BT,IIIOIHCHH'rf asnvecxoro v ccneAoBaHht 14ilt4 npoex'a) Ha ocHoBe HoBbrx o6cr.ofl'e,rrc.re.H3M.HHBrrrHXCq cHTyaril,rii. ycr.aHO tsjjeH H brx o ur.r60r. BO3HliKrrr'X rpy4HOCrefr ;. otleszBaTb coo.rBeTcT.BHe pe3ynbTa.ta uenH H ycnoBr..tr{N4;. craBarr ce6g Ha Mecro ifpyror.o Lre_rroBeKa B xoAe cnopa vnl nvcKycculHa HayqHyro TeMy, noHaMaT.b MOTr.tBbr. Hat\rcperJr.rs r.r nofaKy npyfofo;

' tlpH3HaBarb cBoe fipaBo Ha ouru6rl' Ilptr peu;e wnn tln'tvt,]ecKax 3a:raq v:urB yTBepxAeHHrx Ha HayarHbre TeMbr 14 laKoe xe [paBo Apyfofo.

TIPEAME THI,IE PE3 YJIb TATI,I
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K xoHqy o6yveHal e 7 K;lacce
orpaxarb ccpopnruponaHHocrb , ooruu.Xlrtilt;;:;r3:""''-rblarbr sa 6a:ocon vpoBHe Aolr)r(Hbl

. AC[O,Tb3OBaTb I

;:i ":;T 
" :;ru: ru 

; 

T.T "*^ 
";, 

" "'l 
:,I' ry:iy i,,, ; lJ:H'.' : H 

" 
J;,';i#'

ff#ffiT:*:filXil%:ff "J:il"'J"""[Tlf ffi ;oTJi."';o;ffi*'J#:i:
HeBecoN4oc_rr" coodura,.r,ur..r lllJr,.riil"to. 

retl_roprrarlar (1,np1,rar. rr,racrrr LrscK&e).

. pa3:rLrlrar.b sB.irerrriq (.lHtbQ\,3r.rr. rcnjronoe rBHXeHr{e Lrac1'r4rI Beulecr.Ba.paBHoMepHoe i{BH'oe}{He' HepaBHoMepHoe iIBH*eHHe. HHepr(Hr. e:auvoilefi crB'e reil,paBHoBecae redplrrx Te,T c :axpen,reHHoii ocsrreep'urn'ta reIIaMa, xl.AKocrsM v 14 ru3aM,., o'*,o.o,pffi IXX;.Xlilffi ,#Jt[?npeBpau{eHns \{exaHr.lqecrcoil rrrepl rza) ilo orrncan
ocHoBe orbrroB.,qervroHc'pHp),rourax 

,raHFroe 0"r,"::XJJ":1:l;;o'*rx 
cnoficrB rz Ha

' pacfro3HaBarb npoqB'-reHrle H ]\rrrcF{HbIX drrall.ruecrax gB,:IeHHji nor(pyxarc[le\{ \,rHpe. r] .fo\r LrHc.rre 
dtn:l.t.re_crl.te

ff ffiH il,i#;#,|H"*: 0," "' * H e x I r e o ii' 
: : i=; il JIJ"T#.' J;J Hi :;

n Jra B a H a e p,', 6. p u,uo.,u u,=,,.,r,:.ff lJ;IH'il'in:"o ffiff iff ;ill nl;:*#r*,n yve6Hyro' B'IA.JI'TE' cyuecrBeHHbre ceoiicrna (npzrHaxrz) 4,n:n.recxnx releHz[;
Qu:avecxrz.";n#T,:i";1.'.Ti?H:i[Tffi,"":1il:ff *fr jl*,fri.^fi:,#
cpeAHqq cKopocrL,, Cr4na ynpyfocl.l{. cr.Jjra TqxecrH"

ff T*xl:'.,i.,?; "IilTli .*,,., 
B r,rra,r K r., Bal.,;,ff '.;';:1 ;ii:ff :*Jffi ffi:

MexaHH3MoB, K'He'aqecKaq , ,noatrr- 
cr4Jr,r. xo.;O0111qngrr. no,.re.JHoro jleficrnHq

rp aKro B arb Q u r a v ec rc H rz c u rr cr ;"J # i: :,i?: 
"'J,T#;] " 

I 
o.;,:,'il:,:ffi 

; *;*:rlv:avecxax Be.qrlrrHH. HaxollH.rr, Qopir,r1,rst" cBrr3rBent{LIHHy c npyrrzvr.r BeirHrrHH
rlnti.recrcax lreJrr4lrrr H: aMH' crpo,rb 'o"titilftil;tJ#:I'",,i*ffit;:;

t xapa'i rept4'ioBar b cnttl-tc'ltitl fc-r- (rlr lr'recxrre rrr-'rcr{r.r' , rrpc)rL-ccbr.r4.rronb3ys npaBHna c,[oxeHr4rr cr4Jr (nlo;rr, o;tuoir nprlroil). 3aKOH r.1'rca. 3aKOHllacxa'rq' 3aKoH Apxnrvrela' ilpaB,-iro paBHoBccnr pbrrr,r'a (6:rora). (3o-ro.roe rrpaB',rro))MexaHlTKH' 3aKOH COXpaHeHht \'{exaH'.{qecrcoii ,nap."r. frp' .)ro\,f 
-ilaBalb cnoBecHyrntfopn'ry,rr'poBKy 3aKoH a 14 3ailvcr)rBarb efo MareMarriqecKoe BbrpaxeHHe:

14 
" ;rr.lu''scFlrrL' 

(la:auecxae qB'reHHs^ rpoueccrr a ceorzcrea reJr, B ToM qacne

np lT r{ r'r H H o - . "1:. "..*"1i T: 
",;t ffi;J T;';;T 

0 
" " 

*' 
H'- ? -r. i:';*, - " :J:: ; ;':

f,Jli:;r:;"Li.,l1"""'Hsrx cnoricrna Qiutt'recKr'rB-re'rrri. tlrr:r.rccrnx 3aKora H,-rr.r

. peurarr pacverHlre zaftaLrrl a l_2 Aeficrer4s. r.rcrroxb3ys 3aKOHbr rirpopvy,rst, cBs3brBaloune drH:avecKr{e Bgr.lHr{a}rbr: Ha (3arrHcbrBarb Kpar*oe ,\1c,rrorHe. froJcraB.,rr-ru 4.,urnu..?:Tr:":"rxffi;:,t:r:lrffi,lT:t;npoBorlrrb pacv€rsr" Haxo'rlirb cilpaRorlHble i{aHHbre. HeodxoilH\4brc ;1.r1q perrreHHq3?ggq' olleHHBalb peil-lHcrHrltloc-rb rro.t-\.rreHHol-.r (tuti.r,.rccnr.4-l 3e,laql1lr,r:
' pacrro3HaBa-r'r, rrpcl6,-rer'rsr. KO.opF,re \,1'xHO per.uHTb trplr noNl.LUHtf n:avecxax Me'roiloB' B ottHcaHHI.r HccJle;,IoBaHHs Bbr.fe-rrs.rb npoBepse\roeIrpe'{nonoxeHae (rano're.,1')" pa3'rtuLral'b H 14Hrcpflperr.rpoBa'rb froi]vqeHHbrfi pe:y,rrrar.HaxoAHTb ourn6xn B xo^Te onbrrA. .lcraT.L BbrBo,{br rro er o pc3),,;rbrafa\{:
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o npoBojlut-b onbn.br rro Hab.tK),feHHro (tn:Hvecrcnx sBjreHri h u:twrf n::llvecict'tx cgoilc'n rer: (toprtr'-rrpoBalr, npoRepfle\,r,rc rrpe,frro-roxeHLrrr. co6HparsycraHoBr() H3 rrpe,'l_rroxerlHor.o o6opl .tonanul. .janr.JcbrBAfb xor orrbrra Htpopuy;rupoBa,rb B br Bo.rbr ;

o Bblllo-r]Hqrb flpfllv{ble I{3\4CpeHHfl paccror[{14g. BpeNleHh. \lUtCcbr r eJe].o6seua' cHrbl H Tex4rlepalypbt c HCrro-:rb3clBaH're\4 auaJoroBbrx H unQpoesixnpn6opoe, 3arrHcbrBarb noKa3aHHrr npn6opoa c yverolr :a.qasHorZ aOco,rrorsol.inorperxHocra Hrr,repeuaii :

' tIpoBO'l}JTL Ilcc'-lc.loBallHC 'laBtlcl{\1oL^ f}J o.:IHOI-J tpit lr,rccxcx:t ne,lzquH;l ot
'rp1'r'oli c Hcrloi'lb3oBaHI'ieN{ Ilpfl\{bIX l.i:lrepcrrnli (taencHvocru rrvl.H paBHo\repHc.)
'qBHXyulefoct re"'Ia OT Bpe\lci{LI ,ltBHiKCHHrr l'e,ta. c14"rbt fperJr.rq cKO,.rbxerJrJ'| ot. BecaTer'la' Kaliecrea oSpaSorxt, IloBepxlJOc'ter:r 

'e.r H He:laBrJcr.r\roc.r.H cr4rbr rpeH ufl ornnoilla.qH conpHKOCHOBeHHT{ Ter'r. ctlJ]br Vrrp}/r.oc].rj o.f },.f,trzHeHHs tlpyx}.rHbr.BLITaJTKHBa,otuei;i cH''lbl o'r o6'scrta ttorpr xerrHoli rrilc'rH Tera H o.f frrorHocrr-rxl4'ilKocTI4' ee IIe3aRI{cl.l\locfli ol tt,t()t'}JOc'l'tJ tc"rA. ().t. r,trdlrHst. I{a KOTOpVIonorpyxeHo re-rlo' )'c-lonHli rt-'raeaHIJfl Te,t. 1'c,'ronait paBHoBecHs pF,rrrafa a 6;rorioe,,.\:qac'rBoBaTb B II-laFIHpo]lArlHU r"teSrtot ct IJcc-re.'toBarr14r. co6Hpar-r vclaHoBK' 14Bbrrro"rHqrr, H'j\{cpcrrr''r. c.rc.'(\'rr rrpc.uro)feHri..,\r\ frlarHl. tf ,rcllpo*or,' ;;r;;;;;r;;nonyqeHHofi :aelicnl,Iocra (tz:nlrecKr4x BeJHqHH B Br{jle rrpejlJoxeHnrrx ra6:rnu nrparlu rcon. .TeJrarb BbrBo.Trr rro pe3 \ -'l bt.a.f a\r 14 cc. r c:lo'A r{ H e :

' ITpoBoJIII L KC)clletlHblc ll3\lcpelltttt (tli:ll,lccxl.r\ ue, lrJLsrrr (n,.rg.rnocr r,BetuecTBa )I(HAKOCTLT H TBepj{ofo .rena, cHjIa Tpe}{Ll, cKo,:rbxeHr,rrr. ,]ats_leHrze BO3J}xa.BbITalKHBalouaq cr4ira' reiicrg)'rorilaq Ha rrorpr';xerrHoe B Xpr,ilKocrl reJo.xorcftburrneH'f rro.'re3Horo ,telicr-riHlt trpoct.brx \rexaFrH:lron). cjrejl),q npeJlroNeHHoi.rI'rHcrpYt(uHu: npv Bblno'TIHeHIJH H'l\'{epeHr'tri codupalb )KcrrepH\4eHT-a,'TbH\.K) \,craHOBK\,H BI,ILIIIC"I']TF, 3 TIALIC }I IJ E IJ C KO \1 OI'I BC-. I H I,I I,,I H bI :
o co5,-rro,:lil.t b IIpilIltr,,ra .r.cxHlrxlt 

6c
o6opyaoeaHHeMl

t )'Ka3bIBarb npl'lFIuHIIt']l f,el"IclllHt ttplt6ttpoe n T'exHr.rrrecr.iHX ),c'r.pc-xic,ls:Becbl. Tep\'ro\{c-fp. .lHHa\ro\rerp. coo6rrtart,ritHecn coc,\,jlbt. Oapolrerp. pbrqar..rronBltxH bli n sen o.'Is lzxu stti 6lo r. H aK". ro HHafl n JOc Kocrb :

' \apaKTcllr.r30}riilb ilp14rrUrJtrrrl .leric.r Bl.rr{ n3\,qeHHbrx npz6opOn L7'fexll,tlccKnr rct'lrtliir lB u ()ll()ll(rt-l tJi.i tt\ oilircaHr.rt (ir IO\r rtrc,rc; II().rrrrrrTKIr.ycrpoIcreo BoxorlpoBora. I'H-lpaB.rri'recxr'-r rrpecc. \raHO\.rerp. Br,rcoro\,rep.nopmueooli ljacoc' apeorrerp). Hcrlo-ilblvs 3Har{nrr cl q;giicrnitr tf l.ril.r,lecxHx ,r',rc'r..riz Heo6xo,ilu\,{bre cf n;uuecrHe 3axorrbr rj 3aKoHO\{epHocrH:

' ''pr4 
BoAHTb frp']\4epbr (Haxo,lurr uno0plraul.rro o [pH\.{epax)npaKlHLrecKofo 14crrojtb3ogarjH, tpu tnuccrclx lnaHurj B noBceJHengoti )KH3Hr4 xJIsodccne'tcrttrs 5e'lc'lltiicttoc't l't Ilplr oSpar'cHl'r c rrpr.r6opar'r rr r.cxHrrjccKlr\rrrycrpoiicrnar'tu' coxpalreFll'rt 3.:lopoBbt r co6,rrc.re'nnr{ HOll\r .lKo-,ror-rJ,rccK()fo

IIOBeJel{Hr B oKp\.)KaroUICl"t cpelc:
. ocvrlrcct-B..rfl.fb orOop !lc.r.oqrrr.rKOn HH{opnrauHH e 14HrepHer.e BcoorBercrBr44 C 3anaHHbll\4 noHCKOBbr\'{ 3anpocoM. Ha ocrroBc H\.reK)rrlHxc st .luagnh ,nyr€tr cpaBHeHHt pa3.rnLrHbrx r.tcTOLrl{HKoB ltbr._tc,.rn.rr, lru(toptrar{Hro. KoTop afl flB;rfleTcsnporHBopeqnnol"r r{,rru \roiKc r. dlr-r s F{e.:toc r oBepno[_t:

' IiclloJb3ollal'l' IIpIJ Bblllo'ltlclll'lli r'lcSttrtt 'la.rlaFrHI-t lrAvrrHo--Ir()n\,rr{lln\ IO,.]HTepar'\'p1 tf lt:HlecKot o co:lcpriarrlrt. cnpi1BOLrHbrc \tatepr.trLtbr. pec),pcbr ce'HI4H.eprle r' Bila']e I b tlpttcrtar'r KoHcrre K'rJporlarrlr'reKc'.a. npeo6pa;oaaHHraHrlopvaquv v'3 o,lHctri :naronol-l cnc.fc\rbr Il ..tp\.l.\,ro:

iorracrloc.t u rr1-lrr paOo rc c ,.ladopAT()pnr,r\r
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ocHoBe"-"'",'ff;;;.'"",";::1,;ff,1,i;'il:,ff.'.."J:..:"'J:;rr#;: T"iil.T;J:ny6'rzvHo 'leJlarb Kpa'KHe coo6iueHnn t pe3)'Jrb'fa'rax [poe*ro B u'tr4 yve6uslxHccnenoBauuil, npu lroM rpaMoTHo l{cno,rrb3oBarb u:yue'Hs'Z nons.r,hHsr1r atrrraparKypca (tll:arcu. conpoBox,tarb Bbrc''rrreHrrc rrperer.rauuefr :. npn BbrnoJTHeHHn yve6Hsrx [poexToB h r..rccJrelosaar4l pacflpej{e,finrbo6ssaF{Hocr' B fpyllle B cooTBeTcrBHH c rrocraBJerlrrbrMH 3a,rarraMr.l. circ,,lH'b 3aBbInoJTHeHHeM IIraHa aeticrsr.rfi" ajleKBarHO oLIeHHBa.fb coOc.reeHHbtlt BKna.{ BAeqrenbHocrb rpynnbl, BbIC-fpaHBarb Kot\,rMyHHKarrzBHOe B3ar.rMo,{eficrer.re. yq,rbrBasMHeHrre oKpyxaloulHx.
K xonqy o61'ueHur s 8 rc.lacce npeil'{erHr,re pc3-v-rb.a'br 

'a 6a:oeov \/poBHe .qonxHbrorpaxarb ctf opvapo eaH Hocl'b v o61..1 arcu1z x cs v v eu n ir :

r4ciloJrb30Barb norrqri'il{: \lacca H pa'l\,repbr \,ro-1eK}J. .ferr.r0Boe 
jrBH),IieHr.rearoMoB H MoJleK)rJ' arperal'l{ble cocl'otllHt BeulecrBa. Kpl4c-ra,frJrJlrecKae a anropQHrreTeJTa' sacrrulessrtil H HeIJacbIu{eHHufi ilap. Bira}KHocrb Bo3JIyxa. reMileparypa.BHyrpeHHgq 3HeprHs" renrosoft 

'rlBHrare,lb. l-[eNreHTapHstr? 3,,rexTpr]qecrnlZ :lapr.1.3'rleKTpHqecKoe no'lle' t]poBo:1[IHKH H .iII4)-ileK.rpuKn. nocroqHr{r)ni rrercrpaqecrcnfr rox.MA|HI4THOC IIOJIE:

t pa:t:Il4rlarl tlB-lcFrltl (r'en,'loBoe pacut4peHI.re r.r cxa'rue. rerrJoilepexarra.TentoBoe paBlroBecHe- c\rarr{Bartie. KarrH.r,.rr'pHbre ,r}..reHhr. HCnapeHHe.KOHACHCaUUt, nJrlaBJ'IeHLre, KpHCTaljrLr:,aLlls (Or.eep,feeaHne). rcnneHI4e. r.en,rlO11epe,laqa(renlonpoBonHocrb, KoHBeKIIHT, r.r3J.j\,LreH14e). r,lcr<rpH3arlHs re-T" g:laai\aorfelZcrBr.re
3aps'qoB' Aei;ic'rens'lireKTpHrrccKo'o ToKa" KOpor.Koe'ra\rF,rKaHHe. B3ar{\{o,rei.rcrnneMaIHHT.B' 'qefrcrsve MafHI4THofo rloJrs Ha npoBo.qHI4K c roKoM, 3neK.r.poMarH'THaqnu'lyxuax) no orIHcaHltto HX xapaKrepHbrx ceoiic1e 14 Ha ocHOBe orrbiroB.AeMoHcrpHp),rorrln x ilaH Hoe (t i.r::rz, recroe sBJreHH e :

pacno:lHaBaTb rpoqBJIeHHe r43vr-reHHbrx (rn:nvecrl.rx ,,',[eHH il soKpyxauile\{ \,rHpe. B ro\, (tric.-rc 
dtu.;i.rvecrnc ltBjrcrJHq B rrpHpo.le: rroBepxHoc.rHoeHars)KeHHe IJ Kant{'lJtlll}ll)lc tB,'rcHrlU n rrphpo.'tc. Kprlcla,-r.rbr B rrpr{po.tc. 143-'rYlre}tHecolHqa' 3aMep3aHH€ Bo:foei\toB" MopcKr4e 6pu::sr. o6pa:oaaHr.re pocr,r. rv\raHa. r4Hefl.cHela' fneKTpHrlecKI'le sB'lIell14tl. B arlroctfepe" lJleKTpr.rLrec'rBo )fiHBblx opfarlL{3\4oIr.MafHr.rrHoe no;re 3el,r:rn. ,:lpefiO noxncoB. poJrb MarHurHofo floJrs j{,T, )Kr43Hu Ha3eNr,re. nonspHoe cvflHne" rrph 3-foNr rrepeBo,,IaTbnpaKTuqecKylo 3a.qa.{y g y.re6n)rrc.Bbr-qeJTqrb cyr[ecrBeH H r,re c cO ricrna ( n p n.: u axz ) dl.r.r u, rcc rc]rx51 e.[eH r.{r1 ;

' o,'l'IcLIBal'b IJ3\'rlcllHbtc csctt"lc'r'ga.fc-'r Lr d'r';l.r,lccxlte tr],.rc]rrrr. Ircro,rr)3\.r{rln:avecxlte Be-'IHt{HHbr (Te\'{neparypa. BH'rpeHHrq )Hepr,s" K.JHqecrBo l.eil,ror-br.yAenbHaq renroe^'tKocrt' IlelllecrB?, y-TC-ItbHat{ 'rerr,-rora Ir,laBJrcr{r'r. },..re-rrbHa, Terr,roranapoo6pa:oBaHr.{rr" yxenbHas renJlora cfopaHr.Ts _ronxuBa" rcotQrfzuneHr rrojre3Horogeilcteux ren:roeofi MarrrnHbr, orHocaTerbHas B,TaxHocTb Bo3,qyxa. :,rexrpllvecrcr.ril3apqn' cHiIa TOKa' ?i-IeKTpUrjecKoe HanprxeHHe. conpoTHBJ'IeH14e rrpoBOAHHr(a.yrenbHoe coflporr{BjieHue Bculecrna. padorr, ,,t nra.,,,tnoc_lb ]JTerirprjrrecKor.o rorca). nplrotrr4ca'wv rrpaB14 nbHo TpaKToilarb (la:nlecxaii clrr,rcrr ncnoxb3).e\4 brx Be-rHrrHH.o6o3sa'iesvfl 14 e'.I,Hr'tt1st 1p1a3s'recKHX Bc-r14rrHH. rraxo,r'T.b tfoprrl,,rr,l- cB9:lhrB.JOU{rc.naHHylo (-ilt tauecxl,r. Be,-T14rrr.tH), c ,tp),rnr,rH Be_rrHrlHHat\rH. crpoHrb rpa(tuxlrH3yr{eHH brx 3aBH cr,r Mocrefr Q nr z vec KHX BeiTr4LrH H :
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' xapaKTepH3oBarb cBoiicrBa rer. dtH:tu.lecxne sB.'reHr4r H npoueccbr,
Hcnoxb3yt ocrroBrrbie no"-roxeHHs t\{oJ'reKyjlrrpHo--KHHc.f}l.lccnoit .feoprJH ctpoeHr.irt
BeuecrBa, rrpr4 Hr]Hn cyIrepn0314 rIHr.i no;refi (na KalrecrBeHHo\4 l,poeue). 3aKoH
coxpaHeHntI 'taptr1a. 3aKoH Orra I.rs yqacl.Ka qerr{.. .laKoH 

dxroy,,:u_IleHua. 3aKoH
coxpaHeHHr SHeprhr.i" rrpH ?r'or\4 ,IaBarb cjroBecHyro Qopnrl,:rrlpoexy, 3aKoHa v
3aIIHCttBaTb efo t\iraTeMaTHqecKoe BbrpaxeHHe:

t o6'r,gcHlru {tBltLtee KHc Irporleccbr lt csoitc rna re-.I. B ToN{ rIHcJre H B
KoHTeKcre cI{TYauHIl trpaK'r'HKo-optrcHil4poBar{Hor.o
ilpI4 r{HHHo-cJrelIcrBeFrHF,re c Bs3 h. c-tpoH.rr, o6r,rrc uc H l.r e rr:
onopofi ua l-2 r.{3\/rreHHbrx csoi;iclna ftllrrlecxHx suleHlzii.
3aKoHoMepHocreii;

xapai(Tcpa: BbrrB-1rll L
l-? ,rorlaqccKrJX rrrar'()B c
tlxr :lr.recxax 3aKoHoB HjrH

o peuan, pacu€rusre 3araqrj n 2_3 AeiicrBnr, Hcnonb:lys 3aKoHbr w
rfoprnry,rsr. cBs3blBalourne (tu:n'tecKI.{e Be,TnrrrJHbr: Fra ocr{oBe aHa:rr}a vcJloBl4s 3a,qarTu
3anHcbrBaTb Kpa't'Koe Vc,roBHc. BbrrrB_rfl't-b He.tloc t-aloK :taHHbrx :t,r'i pe trjelJH'l 3a_lartf,.
ast6npart 3aKOHbr ri Qoprrr',rr,l. seo6xc'l:ln\rr,rc.-t_rl cd peirrcHt{q- rrpoBo.tlr.I.fr, pitc,,rdr-u lt
cpaBHI'IBarb noJYLIeHHoe 3l{aLIellHe (|)lt;lt,lecxoli r:e-:ut.rrltbr c t.r3ucc I'gg\IH ,laHHbt\{u:

' pacno3HaBarF, npo6,,revst. Koropbre \,roxHo pernH fb npg rroMoul2
rfa:uvecxax Mero,qoB" Hcnoxb3yt onucaHrJe rJccJre.loBauHr. BbrtreJrqrr-, npoBepre\{oe
npeifIIOnO)KeHHe. OIle HHBaTb fIpABr.t,Tr,]rOCt.b trOpr.lKA IlpORL,Iei{H'I HCCne.qOBaH14g.
Je,rIaTb BbIBO,fbt:

o nporlojlHl'b ollF,l'fbl llo ttaS-tro.teunlo dtn'tr.rvecxl.rx us,resl.rii 11.14

Qn':nuecirr.rx csoiicrs rc-'r (xalru-r,rqpnbrc rn,.rcHr.rr. JaBr.rgi\rocrr,..laB.-reHH, Bo.JJ\xa or
efo o6retra. 're \rrrepar),pr,r. cKopocr 14 rrpouecca ocr.r,rBaHH,{ r{ Haf peBaH Hlt npH
H3nyr{eHHH or uBera H3xvrtarorrlct"t (lrorrortlarcrrteit) noBepxHocrH. cl(opocrb
vcilapeHl4s ROiIrt o'f re\{rleparvpbr xrl:lKocl H H rr,rtoUlit.'(r.] ec noBepxHocrH.
3neKTpH3aIII4s ren 14 83aHN{o.qei.rcrgue SreKTpHtrecKi4x 3aprrroB. e3aH\,roJcricT-Bl.lc
nocroqHHbIX \4arHI'ITOB. B143\'a-rtq3arrvfl \IarliLI'fllbrx noreti noc.rogHllbtx \tafHI.JToB.
.qeEcrBHtl \lar}{Hr}Iot-o ilo-tt{ Ha npoBOjI}rr.tK c roKo\{. ceoi;icrea lxeKTpoMarHHTa.
cnolicrea ),xeKrporB14 t-are-'rq Iroclorr rr Holo 'r'oria): rf oprv r ;ru poBar b rrpoBepre\{bre
npejlnoJloxeHag. co6npa'rn vcraH(]BK\ r13 rrpc,l,.roricrrHor.o odop\lonaHHq. onHcbrBa.r b
x o.q on brra H (to pl,t r'-l r.r po Bar], Ir hrBo,:lbr :

' BbIIIOjlHq'f L, ilpt{Mble rJ:lNrepeHr4s re\{freparYpbr. oruocure-l sscli
BJTilI(HOCTH BO3nyxa. ctlJbI ToKa. IJailpr{xeH}Jr c r.tcno,rrb3oBaHr.re\1 iiHatofoBbr\
npa6opoa I{ ilarqtJKoe dtll:tlvecKr{x Ber,-rr.rrlJ}{. cpaBHl.rBar}, pe'J\,-rbra.rbr rz:lrepeHlri.r c
1'u€lov :aAaH H oi.r a6co;rnlH ctii r I o lpeu H ocr.u :

o nposo.rlJTb I'lcc,Te.'loBauuc 3aBr.JcH\Joc-t rr oj1Hofi diH:uuecroii eeJr.{qqHlr or-
,lp1'roil c Hcrlo,-lLloBatttJc\t npl\rr,rx n'rrrcperlll".t ('tannu.rrroc.r.r, conporqB,-reHrrs
npoBorHHKa OT efo jl"-IHlJbi. n,lorua,lH rrorrepeqHofo cerreHhs H \'.le,'rbHor-L)
conpoTl{B.IeHHq BeuecTBa rrpoBoJFrHKit. ct{_irbr toKtl. Hj(}'lriefo rrepe3 IlpoBo.]Hr.tK. r)i
HailpqxeHHq Ha npOBO;llHHKC. HCCJe.qOBilHl4C llOCIeIOBaTe-'tLHOI'O I{ ilapa-t,te-lbHOrtl
coeAuHesali npoeonHnxos): nJ'raHHpoBarb HccreAoBaHHe, coOnpars ycraHoBK\ tl
BblrorHqrE, H3\,repeHUq. c,rrejl)'r rrpe.l,roxeHHoN{y rrJraH1,. rfnrczpoBarb pe3\.,tbrarb,
rrojr)'qeHnoi,i .;anncnlrocl l.r B ur{:te la5,'rlrn u rpadruron. .le_'rSTL BbrRo.-Ibr : -
pe3yJrbTaTaM HCCneIOB aHHfl ,^

' npoBoiII4l'b Kocllctltlhle H3\lcpeHt'Itt cf nln,tecxrrx Bc,-rl.tLrr4H (y'--t..,:--_,.
ren,roellxoc'l s BerJtccl'Ba. corrpo |t..t B-reHr.re rrpoBo,lFtr.lKa. paSora H \1Or1li!,! :
3neKTpHrIecKoro roxa): il-llaHhpoBarb 143MepeHHrr. co6upalb )KcnepH\reHT,i-l::..:
ycraHoBK\1. C-.leil)/q ilpen.ro}Kel{HOI"l rJFrC tpvKrlHrj. 11 tsbrrtHc,rrfF, 3HaqeHr4e Bc.tHqHH: .

o co5:lc'l.larL IlpiltltJla rc\HrJKll 6c'ronacsocrr frfin pa6orc c .ri1drrps-'-:.
o6opyaoeaHHet\{ l



. xapaK lepu3oBaTb npt4Hur4IIbI AeficTBHfl I'i3)'rleHFItIX npl46opoB 14

TexHr.rqecKHX ycrpoftcrB c oilopoff na nx onncaHHs (e rov LIHCJ'Ie: cl4creMa oroilreHl'Iq

AOMOB, fr{fpoMe.t.p, ilapoBar r-vp6nHa. aMilepN{eTp. BOnbTMeTp. Cqerqur

e,rerrpavecroii 3HepfaH. 3neKrpoocBerl4leilbHLIe npn6opr'r. IIafpeBaTenbHbre

3neKrponprz6oprr (npuuepsl), sIeKrpHLIecKI4e IIpeAoxpaH14reilh, )IeK'f poMarH 14'I'

3neKTpoABnrarerb rrocrorHHofo roKa), Hcnonb3yq 3HaHI4s o cBoftcrBax rlu:nuecxux

seJreHHft I4 H eo6x oAI4l\'tble tbu':rluec xue 3aKoH oMepHOcru ;

o pacno3HaBarb npocTbre "rexHHLtecKHe ycTpoi'IcTBa H I{3MepHTeirbHble

npu6Opsr ilO CXeN/taM H CXe\,laTI4r{HbI\4 pHC\rIIKa\{ (xulrcOClHstii repvOtt'teTp' TepMOC'

ilcr4xpoMeTp, fHfpoMerp- ,lBufalclb BHvfpetlHelo cfopaHfis. ')xeKrpocKon' peocrar)'

cocTaBitsTb cxeMbt 3JleKTpHLtecKHX Uenefi c noc'Ie'q,oBaTetlbHblN1 H flapiunelbHblM

COSAUHeHHSM 3JISMSHTOB. pe13.Jl14LIas yCnOBHbte O6O:]uaqeHUg )J'1eN'lCLl'fOB

3neKTpHr{ecKI,IX qeileii;
o frpr4BOJIr{Tb nprlMepbl (uaxoAurl HH4)opMauH}o o npHMepax)

npalqptqecKoro HcnoJIb3oBaHI,Is tpu:uuecxtlx 3HaIrHii B IIoBCeAHeBHOft ]KI'I3HH AIq

o6ecneqeHus 6e:onacHoclH npu o6piiuteHHl4 c npll6opa\rH I'J rexHl4r{ecKIiMH

ycrpoficrBaMH, coxpaHeHhs 3ilopoBbs ti coOJIroxeHHtl Hop\4 )Kojlol-HqecKol'o

noBe.leH Hq B oKp\ )Kal(lt ltcti cpelc:
. ocyuecTBirsTb rIoI4CK

l4urepnere, Ha ocHoBe I4MeroIrIHxcs

r.{cror{Hr{KOB BEIAerqrl uH$opn'rault ro"

6snr Herocroeepuoli:
o Hcnorb:oBarb tpH BErno"rrHeHr{H }.Ie6srtx 'JaraHril Ha)'qHo--norl)'ilflpHyro

,Trjrepar)py $nru.lecroro coltepxaHHr. cilpaBoLIHble \,IarepHa'lbl. pecypcbl cel-I4

tr4HrepHer. Bjrar.erb npn€r'ralttr KoHcneKrupoBaH14t{ l'eKcra. npeo6pa3oBaHvfr

r'r H rl o pru au'K;:il,""" 
::::::ff JJ:'iTll,l, i,?J il.* ; K par KH e v c r H br e c o o 6 ureH lr',

o6o6uaq r4Hcfoplrauhrc H3 HecKo.lrbKHX 14crortHltKon cf nrlltecKoro co.'lepxal{}iq- B ro\'l

q14cre ny6nuuuo flpeAcraBnqrb pe:ynbrarbt npoercruofi unv HccJ'IeroBare:r;cxofi

AesrerrbHocrh. npg STSM fpaMorHo HcnoJlb3oBarb la3ytlsnnttfi noHt{rni'IHstfr annapar

K vp c a 0." " il 
"' 

o 

: ::##ffi " ";?#:::' ilffi il' T' ; ;. 
". 

A o e an u n s u : u u e c x n x

npoqeccou pacilpe,le-lqrb o6srai{}{oc-rn R fpvnne ts coorBercrBHl4 c nocraBJIeHHbIMI'I

3alaqar,{14. cjtc;IHTb'Ja Br-Uro,1}reHr.re\r IIIaI{a.'Iel'lcTlll4}*t l'l KOppeKT14poBaTb efo"

a.{eKBarHo oueHl4Barb co6crneHHltii Bx'rlaA B retre,'Il'Hocrb rp}'rnbl" RF'lcrpaHBarb

KoMMyHr4Karr,rBHoe slaHNloAeiicrBr4e" ilposBnfls rol'oBHoc'fb pa3pelllarb xoHtp.;rtlxrr,t.

K rcoHuy o6yueHur s 9 r;racce ilpeAMernbre pe:lyjl'rarbl Ha OaroeoNa ypoBl{e AoilxHbl

orpa)I(arb ctfopr'rupoTHil::JJ:J"1:"HX,ll,t-illi..," 
orc,{€ra. MarepHarrbHan ror{Ka,

TpaeKTopHs. or H()cr4-fejrr-,Hoc'r'b \rcxaHnLIecKor'o .tttttTKctttttt. tctiiopltaLtttn (r ttpr rltlt -

n:racru.recxar). TpeHHe. rlerJTpocTper4HreilbHoe VcKopeH14e. HeBeco\{ocrb 14

1eperpy3KH" ueHTp rsxecru, a6colroruo reep.roe t'eJIo. Il.cH'fp fflxt'c'lH l'Bep.lo[o

TeJrra, paBHoBecue, N,rexaHHLrecKHe Ko,'re6aHHq H BoilHbt. :3ByK. rncppa:uyx tl

ynbTpa3ByK, 3IeKTpOMafHL{THble BOiIHbI. txKa"rla 3neKTpOMaTHI4THEIX BOJIH, CBeT.

6:rrasopyxocr6 H AaJrE,Ho3opr(ocrb. cneKrpbr HcIIycKaHHfl H nofJIorueHut, alrSa-, 6era-

r.{ raMMa-Ll :3,ft1't1g n to t. H30TOIIbl. q.qepHafl )Hepf cTI{Ka ;

lrHQopvauun Qtl:lluecxoro conep)KaHHq B

sHaHafr u nyr€tt cpaBHeHHt{ AoIIoJlHI4reJIlHbIX

Koropas fiB.iltercs nporuBopeqHeofi HJII4 Moxer
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t pusnl4llarb sBtleHI4s (paBHoMepHoe H HepaBHoMepHoe npsNronr4HeiiHoe
nBI{X(eHHe, paBHoycKopeHHoe [pqMonHHefiHOe lIeHXeHHe, CeO6OAHOe naneHge reJ,r,
PABHOMCPHOC NBH}KCHHC NO OKPV,,HOCTI,I. N:ANir,rOICiiCTBHC TEJI. PCAKTI4BHOC
ABH}KeHT'Ie- xo,'re6a-re,-rsHoe -lBl4}KeHne (rar'1,'xaio[Ir4e H BF,rH]')}(XeHHbre ro,re6aHZg).
pe3oHaHc, BoJrHoBoe I'IBH}teHHe. orpaxeHHe 3B)'Ka. npsMonnHefiHoe pacnpoct'paHeHHe.
orpaxeHHe I'r ilpenoMneHHe cBera" flo,[Hoe BHyt'peHHee orpaxeHHe cBera. pa3no]r(eHHe
6e.roro cBera R cneKTp 

'.r 
cjlo;Kerlr.Je crreKTpaJrbHbrx rtBet oR. JHcnepcriq cBera-

ecrecrBeHHafl panl4oaKTIrBHocrb. Bo3HHKHoBeHHe ,tuHeiiqatoro cneKTpa r.ir,ryueHal)
rro orucaHr4rc) HX xaparoepHbrx ceoftcre H Ha ocHoBe orrbrroR. /IeMoHcrpr4pyrorrlnx
naHHoc Qu llvcfl<oe qB.tcHHc:

. pacno3HaBarb rrposBjleHr.re H3ylreHHbrx tf n:r,|vecrzx qB.reHHii e
ol(pyxarcurer,{ \'Hpe (n rorr Lrr.rciTe (tn:uuecxne sB,reHrlrr B np'poAe: npHnaBbr H
orJTHBbI. TBHXCHHe [r'laHef Co.'trteqnoii clrcrc\rLr. pci.rKTrJRrioe r]l14xcrJrrc ]K]JRbr\
opfaHa3MoB' BocITpI'IfrTHe 3B)'KoB )KI'I BOTHLIN{H. 3eMneTpgceHHe. ceiicl,m.lecKHe BO,,THbr.
UyHaMH, 3xo. uBera ren. ort'HrtecKr4e flBJeHrjs B npnpo,Te. 6noloraqecKoe leilcrsHe
BHA}TMoro, ylrrpa$uoJreroBoro H peHTfeHoBcKoro uznyveaufr,. ecrecrBesssrfi
pa4rroaKTr4snsdl $ou, xocvrr{ecKl4e nyr{H. panuoaroprBHoe H3nyqeHue npyporHbrx
MHHeparloB' ,qefrcrBHe parHoaKTHBHbIX H3,TvqeHnfi Fraoprar{H3M ue,toaerca), rrpt4 3ToM
nepeBoxnTb npaKrr.trtecKvro 3a,Ialr), n 1,re6n1.ro. Bbr.le,trlr r, c).ulcc-frlcnnuc cnoficrna
(npu'rHaxz) $zrrz'recrctrx gereHH ji :

o ol]HcblBarb I'{3\'LICHHste ceoiicrBa 're,t a (rtr':n.lecK}{e sB-rIeHHt. Hc[onb3]'r{
$nruvecxne Be-II'ILIHl{st (cpelH"l' H \{rHoBeHHar cKopocrb reJra rrprz HepaBHOMepHo\,r
nBprxeHHH. yCKOpeHHe, [epeMeilIeHHe, nyTb" yfnoBas cKopocrF,. cv,ra TpeHizq. cnJ'ra
ynpyrocrH. cwa rgll(ecrtl" )'cKopeliI'Ie ceo6o.'IHoro ilalieHHs. Bec TerTa. HMnynbc reJ.Ia.
I'IMn1''"r169 cI'lJIbl" N4exaH14rlecriu pa6ola t.{ \totrlnoc'rb. no'r'eHqHa,'rbHilr ]HeprHr fe.tn.
no,qHsrofo Ha,{ floBepxHocrblo 3eMnH. rloreHur4arrr,Haq lHepfHq c)Karoii npyNvnsr.
KHHerHr-IecKas lHep|t.rfl. IIO,lHafl \rexarrriLrecKar ')Hcpr rJrr. rrcpHojl t4 Lrac.rora
xo,re6aHnfi. jljlHFIa Bo.llHbt. fpoMKocrb 3BvKa ri Bbrco'ra roHa. cKopocrb cBera,
IIoKa3arenb IlpenoM.qeHun cpelrr). npH onHcaHuI4 fipaBznbrJo rpaKToBalb Qnrz.recruil
cML'IcJr Hcrlonb3yeMbrx BerI'ttIHH. o6otHa.reHHff I.{ e.ruHl.rrlsl cpnrnLrecKHX BerHqHH.
HaxoAI'{Tb tfopr'ryJrsr, cBq3bIBaioullre jlaHHylo tfnla.lccr.;,r,ru Be,:lHrlHHy c Jp}.riirrrr
BerHr{aHaMH, crpoHTb rpa(przxu H3yqeuHbrx 3aBHcHl\{ocreii t|u:auecKHX Berr.rqqH:

' xapaKTepH3oBarb csoficrea reJ[. cf r:uuecrne sB-frerrHs 14 r]poqeccbr.
HCnOnb3ytl 3aKoH COXpaHel{Hs SHepfHH. :laKoFr BCei\,IHpHOfo 'fsforeHHq. npHHUHn
cyneptro3Hrl!44 cqx" IlpHHu]4tl orHocHTe,'lbHocru la-rl.r,res. 3aKoHbr HsroroHa. laKo]t
COXpaHeHHg I'tlvlfl\''ilF,Ca. 'lilKoHbl OTpaXglllltt 14 Ilpe,'tO\rnCIJlifl CBeTa. 3aKOHbI
coxpaHeHHrr 3apr{.loBofo H \,taccoBot.0 LrHcc_:r rrph,rJepHbrx pcaKrlHr{x. rrpr4 ?.fo\t.{aBalb
cnoBecHyro Qopn'ry,rnpoBK)/ 3aKoHa H 3anHcbrnarb ero \,{alc\{arr.JLrecKoe Bbrpaxcshe;

o o6lgcHlrs tfu:nqecKHe npolleccbr ll cnoiiclea reJ, B Tor\,f rlrzcJre H B
KoHTeKcre curl'aqlti't ilpaKl'HKo-opaeIIt'HpoBaHHoro xapaKrepa: BbrsBJ.-rrrb [pur{HHHo--
cJIeAcrBeHHbIe cBt3H. crpoHrb o6r'scnestle rn 2-3,rrorulrecKuX [rafoB c onopofi r,a2*3 n:yveHHstx ceoiicr:na (tt.t'lrlecrcllx irn-'relll.r:r. dll,r'rrr.rccr<HX 3aKoHo B rr1Ir4
3aKorroN{eprrocleli:

r per[ars pacuerHsre 3aJalilr (onl.rparourrccl Ha c,.jcret,r\ 11.] 2_3
ypaeHeHafi). acnoll:ys 3aKoHbt n $op;r,ry,ru. cBr3brBaroruue (ru:nuecxue Be,rHr{HHr,r:
Ha ocHoBe aHan]d3a ycnoBHq 3anaqI 3anHcbrBaTb Kpa lKoe ycnoBr.Je. BbrsBrTsTb
HeAocraro[lae r4JrH n36uroqHrre raHHbre, e;r6uparr 3aKoHEr la r]opruy,rtr.
Heo6xoAnvLre Irq peuteHHr. npoBo,lr.rrb pAcLre-fbr H otterrr{Rarb pean14craqHocrl)
fior.-ryqeH Hof o 3 FraLreH r.tr cf u:ln uec xoii se,r r lzq n s tr :

22



' pacno3HaBarb npooJreMbl, Koropble uolkno peur,rrb npr4 rroMorua
Suruvecrux MeroAoB, HcnoJlb3ys onvIca'Ve HccneAoBaH,,s. BbrAerqrb .rpoBeprreMoe
npeAnonoxeHHe, oIIeHI'IBaTb npaBI'InEHocTF, nopf,nKa rIpoBeAeHVg HccJreloBaHufl.
AenaTb BbrBoAbr, HHTepnperr.rpoBarb pe3yn brarbl na6lrcaen Hfi H Onrlros;

o npoBoAr4Tb orrblTbr rro Hab,rroAegurc $u:u,recftrzx seJreHl,rfi uru
$nsu'recr[x ceoficrB TeJI (n:yueune BTopofo 3aKoHa Huorona, 3aKoHa coxpaHeHpg
3Hepfur,r, 3aBvrcraMocrr, nepr4oAa rone6annfi [py)tfl{HHoro MasrHtrKa or Maccbt rpy3a r.r
Ndcrxocru [pyxI4Hbr u He3aBnczMocrb or aMilnvrryAbr Murbrx role6aHuft,
npriuolzHeftHoe pacnpocTpaneHHe cBera, pa3noxeHr4e 6elo.ro cBera B cneKTp,
I43f{eHI{e ceoftcre uso6paNexal B I]JIocKoM 3epr(aJre v csoftcre r.r:o6paNenur
npeAMera e co6aparoueft lusre, ua6lroAeHlle cflnotrlHbrx H lnnefiqarsx cneKTpoBn:nyleHur): caMocroqreJTbHo CO6nparu ycranoBKy r.{3 t4:6rlroqHoro Ha60pa
o6opyaoeaHHs' orlHcblBarF, xo.q onblTa Ia€fo pe3/nbrarbr, $oprnrynupoBarr BbrBoAEr;o npoBoAHTb npn Heo6XOAHMOCTH Cep'lo npqMbrx zsrvrepeuufr, orpe.{ersq
cpeAHee 3HaqeHI'Ie nrrueprevrofi BeJIHqtIHbI (rloxycHoe paccroqHr.re co6nparouleft
ru[rsst), o6ocHoerBarl elt6op cnoco6a It3MepeHr4r (usrvrepzreJrbHoro npu6opa);. npOBOAaTr, HCCJI€AOBaHUTe :ael,rClal\aOCreft Sn:nveCxzx Be;1Hr{LrH C
HcrroJrb3oBaHr,reM npsMbrx usnaepeuuft (saaucunrocrs ilyru or BpeMeHH npu
paBHoycKopeHHoM rBr4xeHHr.r 6e: Haqanunofi cKopocra, ilepaoAa role6annft
MATCMATHqCCKO|O MAITHI,IKA OT AJII4HI,I HU'M,3ABPTCHMOC'IVI YfIIA OTPAXCH}IS CBETA OTyfna naAeHufl t4 yrna npenoMneHvrfl or yrna rraneHus): ntaaupoBarb r.rcc.lreAoBaHge,
caMocroqreJlbHo co6uparl ycraHoBl(y" $urcupoBarb pe3yJrbrarbl nonyueunofr
3aBlrct4Mocrz Qn:nvecKr,rx Bernr{r,rH B Br4Ae ra6lnu n rparllarcoB, AeJrarb BbrBoAbr no
pe:y'lsraraM pr ccneAoB aHu s:

o npoBoAHTb KocBeHHbIe LI3MepeHHq $n:nvecxux BeJrlrr{HH (cpeaHrl
cKopocTb v ycKopeHr4e reJra npH paBHoycKopeHHON{ .4BHXeHr4r.r, ycKopeHxe
ceo6onnoro naneH14q' xdcrxoctb npyxr4Hr,r, xo:r[rfnuzeHT TpeHr,rs cKoJrb)r(eHr,rrr,
MexaHnrlecrar pa6ora r4 MorIIHocrE,, qacrora 14 nepnon xole6annirMareMaraqecKoro H
rlpyxnHHofo MagrHI4KoB, orrrgqecxarr cala co6vpalorrlefi JruH3[,r, paAlroarflHaHHft
$ou): lnaHvpoBarb r,r3MepeHr.rr, coOuparu ,nanrprMeHTaJrbHyro ycraHoBKy w
BbIIIoJIHtrb H3MepeHr4t, cIre[yfl npennoxenuoil nucrpyKunh, Bblql,tcrrgrb 3Har{eHHe
BelHqr,rHbr 14 aHanH3HpOBaTb nonyqeHHbre pe3ynbraTbr c yrreToM saAaHHO[
norpetxHocru u:lrlepeHHfi ;

o co6lrcAaTb [paBaJIa TexHLIKH 6e:onacrrocra rrpr4 pa6ore c la6oparopg6rM
o6opyaoeaHueM;

o pa3rr4qarb ocHoBHbre npI43HaKH r43yqeHHbrx tpu:avecxvtx- ruoAelefr:
Marepl'ranbHaf, Tor{Ka' a6colnruo rs€paoe re.ro. ro.{eqHstfi'HcrorrHHK cBera, ryq,
TOHKaT JrHH3a,.rrJraHeTapHarr t\roAenb aToMa, HyKnoHHa, MOAenE, aTO\4HO|O sApa;. xapaKTepr43oBarb npr.rHrlanbr neitcr:eus n3yqeHHr,rx npn6opt-ro 14
TexHr'rqecKux ycrpoficrB c onopofi Ha HX Orlr4)aHt4s (e rov qHcJre: crr,r4oys1p,
'IIaT'{I4KH IIOIOI(eHHq, paCCTOflHI4t n yCKOpeHI4s, paKeTa, 3XOJIOT, OqKr4, 11epLrCKO11,
(poroannapar, orrrr4r{ecKue cBeroBoAbr, crreKTpocKorl, Ao3uvrerp, KaMepa Bultcoua),
acilonBys 3HaFvrs o ceoficraax rpnruvecKllx sBJIeHafi n Heo6xoAnMbre Su:auecxze3aKOHOMepHocTH:

I4CrIOJrb3oBaTb cxeMbr r,r cxeMaTHqHbre pr4cyHKr4 n3yrreHHblx TexHur{ecKr,IX
ycrpol,rcrB, pr3MepnTeJrbHbrx npu6opoe H TexHoJrorurrecxrzx upoueccoB rrpil perxeHgr4
yue6Ho--npaKTar{ecxr4x 3aAaq, orrraqecKr.re cxeMbr an, noarpoeHr4s 

"ao'6pu*e"rn "nJrocroM 3epKane u coOuparoulefi lun:e;
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. [pr4BoAHTb rrpr4Mepbr (naxo4urs aH$opnaauraro o nparraepax)
npaKTl,IqecKoro I4c[oJIb3oBaHus r]u:uvecrax rsanufi B rroBceaHesF{ofi :;giu31u ilns
o6ecueqeHaq 6egonacnocru rtpu o6pauteHun c npu6opavu u rexHur{ecKr.rMr.r
ycrpoftcraauu, coxpaHeHr{q 3AopoBbs u co6lroAesuq HopM 3KonornqecKofo
noBeAeHr.rq B oKpyxalouefi cpeAe;

. ocyuecrBrqrb noacK nu$opuauuu Su:uueqcoro coAepxaHr4f, B
I4nrepnere, caMocroqreru,H.o $opvrynapyr noacKoerrfi 3arrpoc, HaxoAHTb rryrv
orlpeAeneHHf AocroBepHocrH nonyqeHHoft uu$oprraaUxu Ha ocHoBe r4Meroulrxcq
ylanufi H AortoJIH hreJl bHbIX Hcror{ HHKoB;

. HcloJlb3oBarb rIpLI BbrnonHeHar.r yve6Hrrx sanauui't HayqHo--no[ynrpHy]o
nr{Teparypy Qn:rvecroro conepxaHr.rs, cilpaBoqHbre MarepHanF,r, pecypcbr cerr.r
Irlurepner, BnaAerb npuOuauu KoHcneKrupoBaHr4s reKcra, npeo6pa:oBaHlifl
uHSoprr,rauw u3 o.quoft sHaroeoft cncrevu B apyrylo:

o co3Aaaaru co6crBeHHbre [zcbMeHHbre 14 ycrHble coo6uteHr4s Ha ocnoBe
unSoprraauuu H3 HecKonbKLIX HcrorfHr4KoB Suruvecxoro coAepxaHr4fl, ny6lNuno
'fipeAcraBngrb pe3ynbrarbr rlpoexrnoft wIII4 rrccileAoBarenbcKofi AeqrerbHocrl,r, rpu
3TOM fpaMOTHO r4cnon[,3oBarb nryveHnslft nossrxftnslii auuapar h3yr{aeMofo pa3Aena
Su:nxu u conpoBo)r(Aarb BF,rcrynJrenrze npe:eHrauuefi c yrerov oco6euuocreft
ay AvrT opwl cBepcTHH KO B.
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