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floscnureJrbHas 3arrr{cKa
Pa6o.ras [porpaMMa pa:pa6orana Ha ocHoBe cneAyrolqr{x AoKyMeHToB:
'Qe,'Icpa,rrnr,tfi :axoH ot 29,12,2012 rota Ne 273-03 <06 o6pa:oBaHHH s PoccuficKofi

Oenepauun>,:
. @e,uepanaHtrfi rocyAapcrBenur,rft o6pasoaare.rrsstrfi craHAapr ocHoBHofo o6rqero

o6pa:oeauur  ( r r  pea.  or  31.12.2015)
' flpuvepuas ocHoBHar o6pa:onareJrbHafl ilporpaMMa ocHoBHoro o6utero o6pa:oealrux;
'flpuvepHas nporpaMMa no yue6urnr ilpeAMeraM. Or{suxa 7-9 ruracclr: npoexr. - M.:

f lpocaeruerrrrc" 201 1 ror;
. flpolparrava ocHoBHoro o6rqero o6pa:onaHrzs. @usnxa. 7-9 ruracclr, Aeropu: A.B.

flepruuxuu, H.B, @aroHoelaq, E.M. fyrultc (@usuxa. 7-9 xlaccrr: pa6ouze nporpaMMbr / cocr.
E,H. Tuxonona, - 5.e usA, nepepa6, - M.:[po$a,2015)

' @egepa,rtnr,rfi uepeveHl yue6uuKoB Ha 2018-2019 y.r.roa.;
/  .Tpe6oaauusxMTO;

.  Vcr i iu  Ol r :
14 opl4eHTupoBaua Ha I4cnoJIBoBaHae yue6uo-treroAxlrecKoro KoMrrreKTa rro &usnxe

A.B, lleprrurKHHa cr{creMbr (Bepraxalr>.

Tpe6oaaHlrs K ypoBHlo rroAroroBKu ,qereft c OB3 (y.raruuecr VII epraa o6yuenut)
coorBercrBynr rpe6oBaHI4rrM, npeA:bflBngeMbrM K yrreHr4KaM IUKOJTbT O6rqerO Ha3Har{eHr4fl.

flporpamr,ra paccqr.rraHa Ha 68 qac/roa (2 uac/Hea.) B eoorBercrBLlr4 c fo4oelrlr
KaJteHAAprlbl l \ ' l  )"r96Hbtnt i 'pa{nxori  pa6o'r ' r . , r  urKOJrr,r  Ha 2018-2019 yue6rusrf i  roA u"
coorBercrByel yue6HoMy nnaHy rrrKoJlbr.

Pa6oqas nporpaMMa r{oHKpen{3prpyer coAep}r(aHr4e npe.4MerHbrx reM, Aaer
pacnpe.4eneuue yue6ublx qacoB ilo pa3AenaM Kypca r{ rocJreAoBarerrbHocrb Lr3yLrelufl p?BAenoB
Qn:arcu c yqeroM Mex[peAMerHbrx r{ BHyrpr{npeAMerHbrx cu:1efi, rornKr.r yue6uoro ilpoqecca,
Bo3pacrHbrx oco6eHnocreft yqaruaxcs, olrpeAenfler Ha6op orJbrroB, AeMoHcrpr4pyeMlrx
yLIHTeJleNt B KJlr . tcce. . l ta6opaloprrbrx IJ I IpaK'r ' t iLrccKr.tx pa6or-,  Bbl lo.Tl t leMblx yrra[u.IMr. jcr] .
B npouecce lrpoxoxreHprr Marepnura ocyulecrBnflercs npoMexyroqurrfi KoHTponb zwauuit u
yueHuft B BH/te caMocrosreJlE,Hbrx pa6or. TecroBbrx zallauuit, TBopqecKax pa6o'r, tro ilpofpaMMe
npeAycMorpeHbr reMarrTr{ecKr.re KoHrponbHtre pa6oru, B KoHue yre6Horo foAa - prrofoBafl
KoHTponF,Hax pa5ora 3a Kypc $r,r:rzxu e 8 roracce.

( )( l l r talr  \apaKT'cpIrcrurra yqc6Holo npeA\{er a B v, lc6rro"r nJraHe

tr4syveHue (tH:nxu Ha ypoBHe ocHoBHoro o6rqero o6pa:ronaHns HailpaBneHo Ha Aocrr4xeHr.re
cneAyroqax UeJref :

. ycBoeHHe yr{aulprMprcq cMbrcra ocHoBHL,rx nongrufr H 3aKoHoB duszrl.i. ts:Jar4Mo0Br{3r{
Mex.4y Hr4Mrr;

o 4)oprvr'll loBaHHe cHCreN,{},1 F{aylrrrbrx lrragrri.r o lrpt4poi{e. eu- tf y'rr;taver,rraJrbHbrx 3aKoHax
Ans noclpoeHus npeAcraBreHuq o Qn:uuecxoft raprnHe Mupa;

. cl{crc\t{.ltII3aTIIltt rtrannti o r'rrroroo6putr4r o6r,exron r gs:reHufi npr4po.4br, o
3aKoHoMepHocrqx rrpoueccoB rr o 3aKoHax Qu:raxu Ans co3.qaHlrs pa3yMuoro
prcrroJrr-,3oBaHufl iloarlrNesafi HayKvr B AanbHefiueM pa3BHrHH rruBHtrH3aur4u;

o tf opnnr.rpoBaHHe y6eN,qessocrr.r R Bo3MoxHocrr.r rro3HaHr{fl oKpyx(arcuefo Mr4pa r.r
IOC]  Ot lcp I toc l - l l  i {a ) ' r l i i b lx  \ l cToAoB 0 I  0  I i l l ) ' ! Ie l r rJ r ;

. opraHH3auurr 3KoJrorrrr{ecKofo MbuujreHris rz SopnaupoBaHrre rreHHocrHoro orHorueHr,rq
K rrpl , . tp0i le;

. pa3BHTLe IIo3HaBareJIbHoro r{HTepeca H TBopqecKax cnoco6uocrefi yqauux

. ocBoeHue zuauuil. o reIIJIoBbIX, 3JreKTpoMafHIzrHLIX flBJTeHHTIX, BeJrArIuHax,
xapal(lclllT'l)' loIItl4x 'lTI{ fll l.rlelIJ.It" 3aKolIa\" KoTopbr\,{ oHh fiollr{vHflnTc[, o MeTonax



H&yqsu,'o no3HaHLIs nplrpoAbr 14 sopMrzpoBaHr.re Ha 3rofi ocHoBe npeAcTaBneHr4fi o

$l.rru, rccxoii raprnHe \,{trpa;

A:rs AocruxcHl{s [ocraBJreHsrrx qeleft e 8 rraccax Heo6xo4mMo peureHne cneAyrorqr4x 3aAaq:
o 3HaKOMCTBO yqatqr4xcf c, MeToAoM Hayr{Hofo no3HaHrrg I,I MeroAaMLI uccneAoBaHHt

o6r,crr  r 'on n tnj lc l r t i l i  npl lpo;1t,r :
o npHo6pereHHe yqaiuaMucs zuauufi. o renJIoBbrx, 3JieK'rpoMafHHTHr,rx sB:reHr.rsx, cflr:zue-

CKHX BeIEr{r,IHaX, XapaKTepr,r3y}orrlux 3Tr4 gBJIeHr{ g ;
o rfopvrzpoBaHue y yqauluxcr ynreuuft HablroAarr [pupoAHbre qBreHuq r4 BbrrroJlHtrrL,

orrL,rrbr, na6oparopuue pa6orsr a
. 3KcncpIJMeHTaJIbHble lIccneAoBaHuq c HcrroJrb3oBaHr.reM H3Mepr{TensHtx npu6opoB,

t i l I1  l )o l (o  i Ip14Nle t I f leN4btx  l l  f r  paK ' l - t I r t ce  Kr ) l i ; t , t rJ r IH;
. oBJIailoHIze yqarqliMHcfl TaKI,iMu oorUenayqHl,IMr.r rroHr{Tr.r{Mr4, KaK [pr{poAHoe rB.[eHHe,

3MIltJpt4rlecKIi ycraHoB"nesssrii fiaxr, npo6lenra. rr.Trrore3a. Teoper[qecKufi ermoA,
" pe3yJlr,' l 'ar3Kcrrepr{MeHTanbuoft npoeepxrz;

. rroHHMaHvre yqauprMr4cs or.trauzii uayuHbrx AaHHbrx or HenpoBepeHHoii nu$opnrauulr"
IIeFrnoc fH HavKLI .qnfl yroBnerBopeHr{fl 6tnoBbrx, npon3BoncrBeHHbrx n KynbrypHr,rx
n ( )  I  l ) f  ; l t t r f  t ' . r i  r r e  .  t o l t c r i : ]  .

OcnosHsre tlro pmr,r KoHTpolrrfl :
KparrconpeMcnrIbTC' (ua 7-8 lruH\.r) TecroBr,Te reMarlrqecKae 3aAaHHs: r{HTepaKTlrBHEre,
o6yuaroutlle, u rfopnre Of3, reMarfiqecKne.
Teoplrr: 3aud mr, na6oparopurre pa6orbr, ntrcE,MeHHbre onpocEr,
Kourpo,'rr,ur,rc pa6orrr: TeMaruqecKr.Te B pa3Hbrx dropvax,

Onucanne Mecra yueOnoro rrpeAMera n yve6Hou [ , ' raHe
Pa6o.uut )'r{e6uag nporpa\,r\,{a TTpeIHa:Har{eHa .rlrs H'tvr{eHas Kypca tpr.r::r.rxu Ha 6aloBoM

ypoBHe, paccLnrraHa ua 68 yue6ur,x qacoB, H3 pacr{era 2'raca B HeAelro.
B pa6ovyro yue6Hyro nporpaMMy BKrroqeHbr 3JreMeHrbr yue6Hofi un$oprr,lauliu ro reMaM,

nepeqeHb ,ttcttloHcrpatlnfi H cltpoHranrHsrx la6oparopurrx pa6or, ueo6xoAan{t,x Anfl
t i topuupolratrrru yMeHrJH^ \ ,Kel 'J i1[rFr r)rx i r  t l rc6outtr l r rx K ).poRrrK) ] to. ' l r  oloBKr4 ] jbur),cKHnKOB
ocuoeHofi urKOJ.I;I.

OrrucAnne rreHHocrHbrx opHeHTnpoB coAepxauul yue6Holo rrpeAMera

I4:yueurae rrpcAMera <Qprguxa> cfopnrnpyer rrllrHocrb o6yrarouruxcfl H paculhprer Ha6op
L I e i l l l O C ' l ' l l l , l \  ( ) l l l l C I l  f l l p O B .

I-{euuocrr ucrrrHbr - gro r{eHHocrb Hayqnoro 3:g.atlrfl, ero nparruvecxofi 3HaqrrMocrrr,
AOCTOBepTJOC',t'r{.

IfenHocrs rreJloBeKa. OcosuaHae ce6x He ronbKo rpalxAaHr,rHoM Poccalr, Ho v qacrblo
Ml4poBoro coclOuleclaa, Ans cyuecrBoBaHr{r 14 rrporpecca Koropofo Heo6xoAnn,tu MHp,
CO l  p ) ' j l l l l  i l  i ce  I  l  j . ) .  i  0 "  i  rJpL i t l ' f  I IOCl  i r ,

I{eHuocrr, upupoAr,r KaK o6ureqe:roee.{ecxoii ueHHocrtr xlr3Hlr, ueHHocrr,r Sn:nuecxux
\{eronoR 14cclrc.'toRnrrrrrr xllRoii rr Herxpisoii i lpnporTbr.

I{euHocrr, r'pyAa u rBoprrecrBa. Tpy.q ecrecrBeHHoe ycnoBr{e qeroeeqecxoii x?r:lHa,
cocroxHI,Ie uopMaJI6Horo rrer'roBeqecKoro cyuecrBoBaHr4fl, Oco6yro ponb B p&3Br4rLrr4
tpyAo. l t toOl r r  peOui t i ia  f l l pac f  e l  o  ) ' , rc6 l ra r r  .1c r  fcJ rbr - rocrh .  R l rpor locce  ee  opraHr . r3ar la r l
cpeAcrBaM14 yue6uoro [peAMera y pe6€Hxa pa3Br4Baiorcr opraHH3oBaHHocrb,
ueneycrpeM"ttcH Hocrr, orBercrBeHHocrL,, caMocrosrerbHocrF,, tpoptrupyerca rleHHocrHoe
orHotueHr4e K lpy/Iy



I{eunocrs o6lrleHuq KaK 3Halruvoil cocrae,Tsiouepi }Kr43HH o6rqecrea, norpe6Hocrr,r Becr}r
AlIaJIof' Bt'lcJlyUaBaTb MHeHI4g oIIIIoHeHTa, yqaCTBoBaTb B nI,IcKyCCZtt, cnoco6HocTq oTKpbITo
BbIpDKaTbl, Iapl .yMeHTI,IpoBaHHoo1]cTaI4BaTbcBoroToI{Ky3peHIi f l .

fl"r a n r I p1'cNr bt c pe:l)'ir rr-t-!l'r.br r.r3y q e n H u r I l)er( j\{ era

JlnqnocrsbrMu pe3ylrrbraraMn o6yveuul $lr:uxe flBrqrorcs:
' c0opvupoBaHHocrb no3HaBareJlbHbrx rzHTepecoB Ha ocHoBe p&3Burufl r{HTeJr.JreKTyanbHbrx

TBopqecKlrx cnoco6Hocrei i  v.raulnxcg:
r y6ex4clilloc.r'r, l j BO3Molt(Hocrl4 no3r-raltHs npr.jpoAtr, s ueo6xoAuMoc.rn pa3yMHoro

.. 
r4crroJrb:loBaHlr[ Iocrrr)KeHrrfi wayxu rr rexHorrornfr arq AanbHefirrrero pa3Brrrns
qeJlollerlccNOt o o6ulecrBa, yBaxeFII{e K TBopuaM HayKH r{ TexHnKil, orHorrreHr4 e x du:luxe
KaK 3neMeH ry o6rUeqenoBer{ecKoii xy.ltryplr;

' caMocrotl' l crTF,Hocrr u npno6peTeHutz HoBbIX sFrauuii H rrpaKTtrqecxax ytreHafi;
o fo ' lo l l l loclL t(  t rutSopf i l i ] ' i3t tet i l Ior 'o n\TI{  n coorRel 'crBnr{ c co6creerr}rLi \ru xHfepecaMq H

BO3MO}I(r j0c l 'qMu;

' Morl{BIrpoBaHHocrl o6pa:oearelr,gofi .qetlTenbHocrr4 rrrKoJrbHrrKoB Ha ocHotse rr4rrHocrHo
opr,reHTfi po llaH Hor.o noAXoAa;

' c0opltupoBaHHocrb ueHHocrHbrx orHoureHzfi apyr K Apyry, yLrvrenro, aBropaM orxpsnzft
a:o6perer n il, pe:y:rr,rarav o6yueunt.

Mera n peaM c' r'n r,r Mrf pe3yJ'rbrara mll o6yreHlix Su:uxe fl Bnglorc g :
o HaBbIKI'I cilMocroqre,TbHofo npno6pereHas HoBbx zuauvtfr.,opfana3arluu yue|uoit

AesrenbHoc'rr4, rrocraHoBKr.r ue.nefi, nnaHHpoBaHHr[, caMoKoHTponq H or{enKr4 pe3ynbraroB
ceoefi ,qefl't 'cJrbHocra, yMeHHrMLr npeABll.qerb Bo3Mo)KHbre pe3ynbrarbr cBorzx AeicrBr.{fr;

.  noHl . rMa l l le  pa3, r l t , tn i i  veN: rv  Hc \o . jU I I ) l \n . r  tp l tx ' r l l r r r  n  r .n Io . t  c3a \ ln  _ t . . t r t  nx  o6 .nRcneHns,
Teoperl4LIccKI'IMI,I MoreIIflMvt, u peanbHblMu o6t,exrannr, oBJ.IaAeHI,te yHlrBepcanrHblM14
yue6H;ruu .'(eiicreus\an Ha npa\,{epax frTrrores AJrs o6T,gcHeHar n3BecrHbx Sarcroe u
3Kcnep14McH'ra,ruuofr flpoBepKH BIIAB14faeMbIX rHrrore3, pa:pa6orxa reoperr4rrecKprx
vole:reii r r poqeccoB uttw xateuufr;

o yMeHI4s llocllpl{HI{Marb, fiepepa6arsteart u npellbsBnrrr ltrSopMauuro n c,roeecuoft,
o6pa:rroir .  e l tvtBo. i l l tLIecxot i  (ropr\ t ix.  alr iLnrtr i l louar b l i  nopcpi i6i i  r  i , iea'r .b rro. l r1,Lrs111y1'1a
ran0opnaattHto B coorBercrBl{H c nocraBreHHbrMa 3araqaMrr, BbrAe.lsrb ocHoBHoe
colepxaHlr('fIpoqI'{TaHHOfO reKcra. Haxolnrb B HeM OrBe"fbr Ha nocraBreHHbre Bonpocbt r{
H3IIafaTb c l  ( ) :

' orIF,IT caMoc'roqreJlbHofo tloHcKa, a]H?Jru3a z or6opa uHrlopntaUI4I4 c ueilon!,3oBaFlpreM
pa3nI4rIHLIX I{crotTH}TKoB }l HoBbIX r.rHdlopnrauuoFrHL,rx rexHoJIotHfi l.ns pelueHr4rr
I IO : lHa l lA ' l  CJ  I  l , l l  b lX  : lA . ' l l l I l  I

' pa3BIrrl4e MoHoJlofuqecrofi I'I Al4anoflztlecroft peqll, yMeHHg BrrpD(arr, cBor4 MbIc.llH 14
cnoco6ttoc lll IlLIc,T)'tiIIlBA'rIr co6eceJtittKa. rloLII{MarL efo foLIK), 3peHlrg, [pt{3uaBarb npaBo
Apyfofo rrcJroBeKa Ha r{Hoe MHeHUe;

. ocBoeHne nprieMoB AeficrBr.rii B HecraHAaprHbrx crlryaqusx, oBJ,raAeHr{e 3Bpr4crr4rrecKr{MH
\{erora\4 r.i pcr rrerr rTfl npo6.lc.l,r I

.  yMeHul pi t6orar l  B r i ry i l l rc c Bbl l toJrrcr j t rc, \r  pa3,[ j r lHbtx coi ]uiLu,FIbtx po.:rca. l lpej lcraBrgrb
LI orcral4Ba l'F, cBou B3tnqA6r v y6exaeuuq, Becrlr Ar{cKyccl,T}o.

IrperruerHbrMr.r pe3y,'rbrarAMH o6yueuux $a:uxe s 8 rcracce qBJr.qlorc-q:



IIoHr4MaHI4e 14 cnoco6Hoar6 o6T,scHsrb raKne Su:uuecxue {BJI€HI4tl, KaK TenJlolepeAaqa,

ren.noo6veiI. HcnapeHl{e" KHTIeH?Ie. R3aHMo'Ileiicreng rerl' ToKoR' MafHI4ToB" 3apfi(eHHblx

qaCTI4U; llepexorlbl H Up9BpaiqeHI4'I sHepf t{II' I ' lMllyJlbca-reil '

yMeHr.re H3MepgTb TeMnepaTypy, BnaXHoCTb, y,qeJlbHylo TeilnoeMKooTb, yAenbHylo rennory

lrraBJreHhri, cl.rJry'foKa, p;6o',y , *o.utocrb roKa, nepaoA MexaHuqecKl4x Kone6aHllfr'

BnaAeH14e 3KCnepr.rMeHTaJrbHbrMr4 MeTOAaM14 I4CCJIeAOBaHVTfl 3ABt',IQUMOCTII: 3aBI4CI4MOCTI4

orHocgreJrbHofi BJraxHocrrr Bo3AyXa O',f AaBJTeHHtI BOAxHOIO IIapa' o[peAeneHlre yAenbHoft

TCIIJIOC \I I(OCTIl I ]CIIICCTBA.

TIOHI , IMAHHCNPLIHI IUNOBAETC'TtsUgMAI IJ I {H, I1PU6OPOB14TCXHI I I {EOK' IXYCTPOTCTB'C

KOTOpbIMI,I KaXAbIfi r{eIOBeK nOCTOf,HHO BCTpeqaeTCq B IIOBCeAHeBHOft )KI43HI'I' I4 CIIOCO6OB

o6ecn c qcu H s 6e3on acH ocrl4 npl{ HX I4crloJlb3oB aHnrl'

oBnaAeHI4e pa3Hoo6pa3HbIMI{ cno9o6aMl4 BbIIloJlHeHI4q pacqeToB A;1fl HaxoxAeH1as'

He'3BecrHofr eeruquHbr B coorBercrBl{r4 c ycnoBugMI4 IlocraBJreHHofi 3aAarrlz Ha ocHoBaHI4Ir

h c l l ( J .  I  i ,  j r ) l j i . r i  i  I  I  H  j u N u l  l o B  { . ) t t , t  t  L t  t '

yMeH14c t4crroJtb3oBaTb nonyqeHHbre 3HaHLIs, yMeHI{tI 14 HaBIIKI'I B nOBC9AHeBHOfi XCI{3HI4

(6rrr, rrcO:roras, oxpaHa 3.qOpOBbs, oxpaHa oKpyxaloqefi CpeAbI, TexHI{Ka 6esonaCuoITII 14

Ap.).

CoREPXAHI4E yLlESHOrO nPERMETA I KIIACC

Tenroerle gBrreHtrff

TenlonOe ABI4x{eHI{e. Tenlosoe paBHoBeCIie. Terlrneparypa' BHyrpeHHsq 3Hepfut' Pa6ora u

TennonepeAar{a, TennonpoBoAHOCTb. KOHB9KIII{s, tr4:lyueHue' Ko.rru'IecrBo TeIIIIOTbI' vAelluas

' feI I IoeMKoc ts,  [ )at : , tef  KoJI14qeC l ] la lel l i lo ' l ' l , I  I Ip l l  fct t -r Ioo6\ ' {ene'  3a- KoH CoXpaHeHI4tI  14

npeBparrleHr4fl 3Hepri{u B MexaHuqecKl4x H rertJloBL,IX npoueccax' llrasreHue I{ orBepAeBaHI4e

KpucrannuqecKrrx .r.e:r. YAellHafl Terr.;lora IIlaBreHI4t. I' lcnapeul4e 14 KoHAeHcauut' Kunegue'

B.naxsocls BO3Alx a. YAe.nru ag TenJIoTa il apoO6pa3oBaHI'{s' O6tscHesue I43MeHeHIif,

afpefaTHo|ocoQToSHI,IgBeUIeQTBaHaocHoBeMoneKyngpHo-KI{HeTI,{LIecKI{XIIpeAcTaBneHI,Ifr.
llpeo6pa:oBaHr4e 3HepfHr{ B TerrJroBbTX Marrrr{Hax. [anrarelb BHyTpeHHefo cropaHux' flaponax

typOrrna, l i l  u{ icrr :rc)BO|o l lB14r 'a ' fej t f l ,  3xo:roru.tecrct le npo6.reMbl I{ct Io. ] lb3oRaHI4f l  - lenJroBbIX

MAII]I{H.

@poHra, luHr' Ie, ta6oparopHbIe pa6orbl

l. Cpaeneru4e KoII4r{eCTB T9II.IIOTbI ilpl{ CMeuI4BaHHI4 BoAbI pa3HOfi revneparyplt'

2, I4rnrepeHL{e yAenbHofi renloevxocrll rBepAoro rena'

3. Izi.tn'repet I tle Br0xFIocl'I '{ Bo:l"lvxA,

flpelnrerH [,rMu pe3y,'rbTATa Mr.r o6yqeHuq no AaHHofi reMe sBns]oTct :

r4e r{ crogo6Hocrt o6tgcHsrt $r.r:uuecxue sBrleHI{s: KoHBeKuIu, I43JIy{eHI{e,

TennonpoBoAHoCTb, I{3MeHeHL{e BHyTpeHHefi oneprurz TeJla B pe3ynbTaTe retlnoilepeEAqu vnll

pa6orlr RHeTuHHX cgn, HcnapeHae (KoHIeHcaqus) 14 nnaB1eHl{e (orBepAeBaH}Ie) BerUecrBa'

oxj laxl lel l t . te ) l t l j , : l .KOC f l . r  i lp l{  14CItApeHHt'1.  Kl l l lc}1i le" B6II IaAer{uc pocl ' , l :

-yMeHr4e H3Meprr.rb: TeMneparypy, KorrnqecrBo TeIIJIOTbI, y.qeJrbHylo reilnoeMKOCrb BeulecrBa'

y,qenbHylo rerl,rloTY TIr aRrleHI4 g BeIIIecrR a. BnaxHocTb Ro3'I{yx a:

-BnaAeHHe 3KCnepr{MeHTaJrbHbrMI{ MeroAaMI4 14CCJTeAOBAqtr' 3aB?ICI'{MOCTTI OTHoCHTerlbHoI4

BJraxHocTI4 BO3AyXa oT AaBJISHI,IS BoAsHofo [apa' coAep)Kaulefocs B Bo3Ayxe fipll AaHHofi

reMnepaTvpe: IaRneHHfl HacbluleHHoro BoAtHofo napa; o[peAeJleHuq yAeIrbHoft renlOeuxOCru

BeuIecl'l l i. l:



-[oHr4MaHr4e [pI4HUI4IOB AeftCTBLifl KOHAeHCaUITOHHO|O I{ BOJIOCHOfO fHfpOMeTpOB,

ncr4xpoMerpa. rrBr{farens BHyrpeHHero cropaHus, napoBofi ryp6l4Hbr I,r ciloco6oB o6ecneqeuus
6e:onacnoc'l lr l  rpr.i r ix lrcllo't lb' loirallI4r{;
_NOHUMAHHC CMbICJIA 3AKOHA COXPAHEHLIfl I{ TTPEBPALIICHI4g 3HCPII4U B MCXAHHqCCKI4X 14

TelJroBbrx nporleccax r4 yMeHITe npuMeHrITE' efo Ha rlpaKTHI(e;
-oBJlareHue cnoco6anrpr BbIIroJIHeHurr pacr{eroB AJIS HaxoxAeHlrq: ynenbHofi ten:roenlKocttl,

KorzqecrBa rellJrorbl, ueo6xoAuvoro AJls HafpeBaHI4s rera HIII{ BLIAeJrseMofo HM rIpI4

oxJrax.qeHux" yr-IenbHoff renlomr cropaHr{r rorJlnBa, yae:rruofi Tellrtorbl IIJIaBTeHHII,

BIa)KHOCTt j  lJ( )  i .  t \  Xa.  r  . tc , r  sHoi t  f  cn. lo l  t , l

napoo6pa:oBaHr{rr rr KoHAeHcaquu, KflA rellnoBof o ABI4rareJIs ;
-yMeHrle ucrro.rlb3onarb nonylreHHLre 3HaHr4rr R rroBceAHesHoft NI4:Hu (oxolorl'rfl, 6bIT, oxpaHa

oKpyxaiouefi cpeau).
SrexrpuuecKue ff BJIeHITfl
3nexrpn:alll{s reJl. /[ea poaa 3neKTpnr'recKux :]apqAoe. B:au\aoleftcrsue 3apsxeHHblx TeJl'

f lpoao, lnr. lxr . t .  , r (r . r)rreKl 'pHKr4 r.r  noiryi lpono/ ' [n]4KIr,  ?lerrpnuecKoe roi te,  3axos coxpaHeHlls

3neKTplrqecKoro 3apqAa. Ae.nuiuocrb 3neKrpr4rrecKoro 3apflAa.3lexrpon. Crpoenue aroMa.

S.nerrpnuecKnrYt roK. ,I{eiicraue 3xeKrpr{qecKoro IIoJII Ha 3neKrpl{rlecKue 3apsAbr. I' lcroqsuxtl

roxa. 3lexrpur{ecKas uerrb. Cu:ra roxa. 3lexrplr.recKoe HanpflxeHl4e. S.lrexrpnqeeKoe

corrporllBneHue, 3axos Oua Anq yqasrKa IIenI4' floc:re.qonareJlbHoe H rlapannenbHoe

coeAr{Hei{He rrposorHurcos, Pa6ora u MouIHocrb sreKrpuqecKoro rona, 3axou flxoy:ra-Ilenua.
Konrenca'rop, l lpatn:ta 6e:onact loc' f r I  uprt  pa6o're c l . r teKt 'potrpuSopalt t t ,

OpoHra. lrur,rc . la6oprlTopHbIe pir6orr, t
4. C6opxa 3neKrprrqecxoft qenu u r{3MepeHLIe cHJIbI roKa B ee pa3nl'tqHbrx yqacrKax.

5. irl:vepenuc HailprrxeHnfl Ha pa3rI4r{HbIX ylacrKax sneKrpur{ecKoft ueilt{.
6, Pery:rupollarrHe cnrrbr roKa peocraroM,

7. tr4:r ,repelnc eoltpol 'Hu. ircrrrzrr  upoBo.tnfr t ia nl l l i  I IoN.rotuH ai \utepNIeU)a !1 l ronbrMe'rpa.

8, Irlsuepenuc MoulHocru u pa6orbl ToKa B 3neKrpur{ecrofi JIaMrIe,

IlpeluerubrMLI pe3yJlbraraMIr o6yueuun no Aanuofi reMe flBJrsrorctl:
-IIoHLTMaHr4e a cnoco6nocrt o6tscgsrr rpu:uvecxue fiBJIeHI{fl: 3neKTpl{3alruq rer, HarpeBaHlre

npoBo.{FIL{KoR t.reKTpnqecKI,rM ToKoM. SneKTpI4qecxufi ror B Mera,Tnax" 3neKTpuqecKae gBJTeHI4s

e no3r{ur4r. ' r  c l  pocH H l  a-fo\rr ,  . le i ic t  utr l  ) i lcK' t  pt l  t lccKOI'o l  oKi} ;
-yMeHr,re H3MepsTb: cr4ny 3neKTpllqecKofo ToKa, 3IIeKTpar{ecKoe HanpsxeHue, 3IleKTpl4qecruit

:laprl" 3JIeK I pril rccrioc coilpoTl{BxeHI{e;
-BJraAeHr,re SKcIIepr.{MeHTaJrbHbrMr.r MeToAaMH r4ccneAoBaHrrfl 3aBr4cHMOCTI{: CIrnbI TOKa Ha

yqacTKe ugrrH oT 3neKTpr{qecKoro HanpsxeHHs, 3JleKrpI4tIeCKOfO OOnpOTI4BneHI{fl npoBolIHuKa

or efo ,uIHlll,l. Ilrolrla.qH IToIIepeqHOfO CeqeHl4fl 7r N'{arepnarla:
- I IoHIiManl lo cNlL,teJl i t  oct{oBnbi\  c!u ' ; rr , recxrtx 3aNOHo}t t t  ) 'NIcl{ t ' te l tptJ\ ' IeHtlrb L{x Ha r lpaKTHKe:

3aKoH coxpaHeHus 3neKTpr4qecKofo 3apsAa, 3aKoH Olta Als yqacrKa uera, 3aKoH ,[Noy:u-
,[enua;
-IroHI{MaHHe npr{Hrll4na lefrcretaq 3neKTpocKoIIa, 3rIeKTpoMerpa, raJIbBaHXqecKoro 3JI9MeHTa,

aKKyMynsropa" SouapI.IKa, peocrara, KoHAeHcaropa, JIaN,tIrbI HaKarll'tBaHng il cnoco6oe

o6ecneqel nt l 6eronacFIocrI.{ npI4 Itx 14crlo:rh'loR aHVr4 i
-BnaAeI{nc cttoco6alill BLtttoitil0l]lrt pAcrtct'ou Jitl Haxo)KAcl{}ir{: ct'trtbt foKa, Halpfi}KeH}4fl,

conpoTl4BneHas [ppI ilapannenbHoM r.r nocneAoBaTeJIr'HoM cOeAHHeHI4I{ rlpOBOAHplKOB,

y,qenbHoro coullolr.lnircH14r irpoBolIHr,rKa, pa6o'mr H MourHocru 3JIeKTpuqecKofo roKa,

KOJrr.{qecTBa Te[IoTbI, BbrAeJlfleMofo npoBoAHL{KOM C TOKOM, eMKOCTH KOHAeHQaTopa, pa6orrt

3neKTpliqecKofo roJls KoHAeHcaTopa, 3nepfHli KoHAeH0aTopa;
-v\reHllc r.rcrr().rTb'lonaTr, Tlo.T\/rrel{rrhIe 3Ha}{r4r R froBcerHennofi xtl 'tHu (:t<o:rorrg, 6tn, oxpaHa

oKpy)Karoutcl i  cpc; l i , i ,  rcxl l t4Ka 6e3ot lacl toc I  l i ) ,



3lercrponrarHrrrHr,Ie sBreHuq
onsrT 3pcre,la. N4arsursoe nore, MarsarHoe rrone nprrMofo roKa. Marurprunoe [oJ]e KaryruKr.r c
ToKoM. lloclosusue MarHI4Tbr. j
Maruzruoe noJIe nocrotIHHbIX MarHrzron. Maruurnoe rroJle 3enr.rrz, B:al.rnroleficrB4e MafHr{ToB.
{eficraae MarHlrrHoro IIoJIs Ha npoBoAHr4K c roKoM. 3:rexrpuuecxr.rft ABr4rareJlb.

QpoHra,ur,Hure,ra6oparopusre pa6orr,r
9, C6oprca )"rcKrpo\{afrrr{Ta r{ ucfibrra}rr{e ero ,qeiicrB[s,
1 0. i4syuenHe 3neKTprrqecKoro .qBr.{rareJrs rtocroqHHoro roKa (na uoge:ru).

flpegn'lern bI M I{ pe:}y,'Ihrara MH o6y.1 grrr no rTassofr TeMe rrBJrsrorcs :
-noHHMaf{ l lc I ' l  c l toco6rtocTt,  oSt, t tc lun r  dl t ru.rcctc{e fBireI{r{ l :  } taMafunrteHHocrb xeJre3a a
erarr4, s:arTl\aoAeftcrBue MafHHToB, esauuoAeftcrBr4e npoBoAHr,rKa c roKoM u nrarnurnofi
CTpeJ'IKI{,  Iel ' lC' l 'BIre \{AIHI{TIIOfO ftoJ'I t  rra [pOBOAHI4K C TOKOT\{;
igraAeHze DKcnepr4MeHTaJrr,HbrMH MeroraMa r4ccrreAoB alvrr 3aBucr4Mocru MafHprrHoro
AeficrBus KaryrxKn or crrJrbr roKa B uenh;
-yx'{eHI4e IiclIoJIL3oRarh [oJTVLieHFibTe 3Hatr4fl R froRcerHesuofi NLITHu (oxoloruf,, 6brr, oxpaHa
oKpyxaroulei i  cpcJr. t ,  Texr{HKa dc:onacLrocr u).

Cgerogutc  s t ) " ' rcur rH
I4croquuxtl cBera. flpnltoluHeftsoe paorpocrpaHeHae cBera. BHlnvoe ABlrxeHr4e cBerr.rn.
OrpaNeuae cBera. 3axoH orpotteurrs cBera. fbrocxoe 3epKano. flpe:ronr:reuue cBera. 3axon
flpe,rlorr.rle Lr H l c RC.ra. Jh.in:tr,l. <Doxvcuoe pacerosHue
JrHH3br, Orr ru 'rce i tarr  c14,ta Jrr .nl3r, t .  l I :o6pax;cnrr i j ,  raBaeMurc . lnuroi i .  [ ' ; ras KaK ol .r . r4r{ecKas
cucreMa. OnlH.recxlre upu6oprr.
@poura,rslr lu ; la6oparoprraq pa6ora
1L llolyueHue aso6paxenus rrpu noMoula Jrr{H3br.

flpe4lr errr t)t M n p e'ty.rl trTaTa \rr{ o 6\,.r c gus no IaHnoii TeMe fl BJrsrcTcs :
- l loHl4Mat{Llc I lc l locoOuoctt  oSbf lgHrl ' r  b cl-rn-ruucclcl le f iBirer{ul :  rrplHao;r auer, lHoe
paclTpocrpaHeHI'Ie QBera, o6pa:oeanl4 e reHLI 14 noJryreHr4, orpaxeHr4e pI npenoMJrcHrre cBera;
-yMeHHe t4 rMcpn'l r, Qor.ycHoe paccroqHr{e co6uparoil{eia nHH3br, otrr}.rqecKyro suny nrrH3br;
-BJrareHr.re 3r(clepr4MeHTa"TrbubrMr4 MeroAaMkr rrccJreAoBaHufl,3aBveHMocrr{: ti:o6paNeulzrr or
pacnonoxeHl4s JraMrIbI Ha pa3nuqH6rx paccro fl.Hrlflx or JruH36r, yfna orpaxeHllg or yfna [a.qeHrrf
cBeTl i l { t  'Jcl lKi l  ro:
- I Iol{HMa}{Ho cN,lblcJla ucHoBtlblx t i - t tz: t tuecrHx 3axorroB 14 yNlcHHe l ipt4Merlqrb I4x Ha npaKTI, IKe:
3aKoH orpaxeHl'Itr cBera, 3aKoH npenoMneHar cBera, 3aKoH ilprMonnHefinorq pacnpocrpaHeHufl
CBCTA;
-pasnl4r{arl cfroxyc JIHH3II, lrnawrttfi Soxyc ra $oxycHoe paccrosHne rnH3br, ou r.r4qeoKy}o cp1ny
JrLrH3br H orrrulrecKylo ocb Jrr{H3br, co6raparouyro H paccer.rBaroulyro JrriH3br, r.tso6paNeHul,
,rlaRae\,rr)re co6 r l ;l lt r orr 1et"{ n paccenn a rcrueti rnu:ori :
-yMeHI4e l" lc l loJtb3oi jatb roJlyLteHHbio 3HaHhr B [otsceAueuHofi  xa3HI4 ( :xr_l , tolr . rx,  6ln,  oxpaHa
oKpyxarcuefi cpearr).

llroronas KoHTpoJrbnan pa6ora



Tenrat-u.rcctioc ilJIa FIrlpoBaHue c yKa3aHtreM KoJrnqecTBA qaCoB, oTBOAHMT,TX Ha ocBoeHrre
raxnofi TeMbl

Terra ) 'poKa

l-]uo. rn o,fi ,ncrlrynta* no
TE
Teuoeoe ABr{xeHr4e.
Tcn l t t r " rpa I i ,pa ,
( $  I  )

BHyrpeuHtx
: t t c p r  r r a  1 q \  l )

-Pa:laqaror relJlotsF,Ie
SBJICHI4g;

-aHanu3prpylor

3allr{c rJ N,f oc'f b l'e\,r freparyprrr
TeJ'Ia oT cKOpOCTI4 TTtsHXeHL{tI
ero MoneKyn;
-na6:toaarcr r4 r.rccreryror
TIPEBPAIIIEHI{E SHCP| I{I{ TCJTA
B MeXaHI4rle0KHX npoqeccax ;
-- [pr{Bo.rlrt i lpr]Mepr)I
rrpeBpauleHr.i{ 3Hepf rru IIppr
IIOIT,9MO TeJIa, npll el-o
rIAACHHH

-O6bqcuqlor H3MeHeHr{e
Brryfpeurjc i t  l r rel l rux rena"
KOIAA HAA H}IM COBEPIXAIOT

paOory rrJrrr reJro coBeprxaer
pa6ory;
-[epeqprc:rqrcr cnoco6lr
r{3MeHeHr.rfl eHyrpeHueE
)Flepf l t r i  :  -  -  npuRo/Irr
npr.rMepbr H3MeHeHr4t
BHyrpeHHefr :uepruu rela
rryreM coBeprrreHlin pa6orrr z
rennotlepeAaLlV;
-npoBoAgr onbrTbr rro
t t 3 M e  i l c t r r I r ( )  t r t t Y t  p c r r u c t - t

luu:

JInqnocrnr,re: IrIcc,re.uyrcr
3aBr,rcprMocrb HanpaBn eHprfl. kr
cKopocrr4 ren.too6nrena or
pa3TiocTH re\,rilepaTyp
florHaeare,'rbH6re:
Brrre:rsrcr n Soprurynnpyror
IIO3HaBaTeJTbHyIO uenb.
Crporr rorur{ecKr4e rlenu
paccyxreHuft. BrrAeararor r4
o6ocHogr'taarcr fIJrIore3bI,
rtpeAnaralor cnoco6rr prx
frpoBepKu
Pery,rrtrlrnHsle:
(Dopnrynapyror

IIO3HaBaTeJIbHyro

coc faB"frgrol'

noc!TelIoBaTeJtbHOCTb

aeficrnnfi B coorBe'r'srBrra c
HeI
Kommyuur<ATuBHbre:
ll,rauapyxtr o6ulne cnoco6u
pa6ornr. tr4cno,rt lyror
AACKBATHb]C g3bIKOBr,IE

cpeAcrBa llx oro6paxeHr{s
cBoLIX r{yBcrB, truc:refr u
rreqy44elqL_
Ilr.rsoct"urre:
Oct'uecrs:Iqro r Mi4Kpo
orrbrTbr rro peanv3auuvr
pa3llrqH,brx cnoco6on
v3MeHeHlrq auyrpeuueft
3Hepfr.rH reJla
flosnaeare!,IbHbre:
Bur-{elsrtlr o6o6utennlrft
CMbICJI 3AnAqu,
YcraHaerrlea]or [pl'tr{aHHo-
ctreAcTBeHHEIe

:laM9Hrtol

ua"",
IIJTaII n

cBg3rI,

TepMr.rHbr
onpeAeneHHrrMtr
Pely,r u'ru nnsr e:
Cocraelgror nJraH

C)crroRrrrre Brr,rlbr
AefiI 'eflbItocTtr

OopmupoBaHne YYA



J Cnoco6rr r43MeHeHr.rt
BHyrpeHHei.r sirepruu
'l 'cr 

r.r r o rrpocoAr'rocT'T)
($ 3,4)

-O6rscnslor rerr JroBbre
f,BIIEHI,If HA OCHOBC

\{oIl I l(v J r rlp r r o- K 14 FreT H.rcc itc'l u

reopHH:
-npHBoAsr npHMepbr

rennonepeAaqu
rryTeM rerrnonpoBoAHocrr4;
-npoBoAflT

t' lC0Ie.]O Ba'rOL t t 'CXllt ' l

3KCnepr{MeHT rro

rennonpoBoAHocTr.I

pa3nur{Hbrx BeuIecTB 14

,4EJIAIOT 8618O.4bI

nocnenoBaTetrEHocrb
AeficrBr.rfi. Cru.{aror cBofi
cnoco6 AeiAcrBus o 3TaJroHoM
KounryHunaruBHbre:
OnucrrsarcT coAepxanae
coBeprlaeMbrx AeficrBr4fi c
IIEIbTO OPHCHTI,{POBKIi

npeAMerHo-npaxrnuecxofi
umt nuoit,{eqretrbHocru.
JlnqHocrsue: Zcc:re,uyror
3aBr{c14MOCTb
Tenno[poBoAHocTrr or pola
BCIIIECTBA. Ha6;rrolaror
'IBJIEH}T' KOHBCKUIIU KI

r.{3"rlyqeH14s

fIo:HaaareJrr'Hr,re:

BrrpaNaror cMbrcJr crrry arJuu
pa3nr4r{HbrMa cpeAcTBaMI4
(puc.vHxu, crTMBo,TF,I" cxeMbr,
:uaxa). OcosuaHHo vr
l rpon: lBotrbHo crpoqT
perreBbre BbrcKa3bIBaHris
Pery,rnrunnue: Craesr
yue6Hyro 3aAaqy Ha ocHoBe
cooTHeceHprfl Toro, qro yxe
I43B9CTHO r,r yCBOeHO, H TO|O,
'no eule Heu3Be0'I 'Ho
KourryHlrnarrrBHbre:
V.rarcs apryMeHrrzpoBarb
cBolo ToqKy 3peHlTfl, cnopuTE
tr oTcTaI{BaTb cBoK) Iro3nuHto
Heapaxae6HbrM nns
ounorJeHToe o6na3oNa

AT Kouserctlrs.
[ '1'1.,ry,rer rue 6)5(s

-flpuaoaxr nplTMepbr
reniro [epen aLl Li l r yTe]\4
KOHBeKUpIU 14 lT3nyr{eHr4s ;
-aHanujvpyroT, KaK Ha
IrpaKTI4Ke yr{r,rTblB a}oTc t
pa3nrir{Hbre BVAbr
reilnorrep9ilaqu;
- -cpi lBr I  r4l lal t) t '  BHAbI

TennonepeAar{u

5 Ko,rH'{ecrgo
lcrrJro frrl, Elunuur'r
KOJI I,II{9CTBA TCIIJIO-

rrt ($ 7) YaentHarr rerr-
noenrrcocrr, ($ 8)

-HaxoAsr cBs3b Me)r(Ay
CAI,IH I{UAMH KOII4TICCTBA

Teurorbr: ,{N, x,{N, ral,
KKAN;
-pa6oralor c reKcroM

1,.te6tt nxa;
-ycTaHaBIrHBaloT

:laBr4cI4MO9TL Me)KAy V aCCOft

TENA 14 KONHqECTBOM

TEIIJIOTbI

JIlrqHocrHrre: Brrqucrqror
KOJrIrqecTBO TeftJIOTbI,

Heo6xo4urr,roe Ans
HarpeBaHrlfl r4ilvl
BE'rAenreMofo npu
0XJ'la;l(.leHUI{ T9JIa

fIo: H a s are!'IF,Hr,I e :

BrrAelgror o6o6rqeHsufi
cMbrcJr v Sopva,'lnuyro
cTpyKrypy 3aAaqu.
Rrrno,rnsrcr onepauuu co
:JFiAKANII{ I4 CI{]VIBONAM}I

Pery,urueHue:
Cocranlgror lrtraH vI
nocneAoBaTeJrbHocrb

,qeiic rBprii
Kou,uyHllxarnBHhre:
)' lr uo'r' IpeAcraBJrflTb
KOHKDCTHOE CONEOXAHIIC U



coo6ularb ero B rrr4cbMeHHofi
I1 lrgl no'

rlopxredenmeJlbHocmb

6

7

Pacqer Ko.[rzqecrBa

TeIIJroTbI,

He'o6xOAHMO|O .qrq
Fr a |pe Ba H L{ rr f cira
I4,T14 BbI.{en.[eMofo

HN{ npr{ oxnaxAeHr{a ($
e)

-Paccqu16rBalor

KOIHqECTBO

TerIrr016r"Heo6xoAnnaoe Alg
FralpcBar r I l ' I  t '0jra I4JItl
BbIAeJIseMOe I4M [rpr4
OXNA}KACHI4PI;
-rpeo6pa3oBbrBaror

KOJ]HI{ECTBO

rerrjlorbr. BbrpaxeHHofi u {x
e r!,rr;xan, xxal e f{x

fIo:HaeareJrbHbre:
BrrpaNaror crpyKrypy
3AAarTLr pa3HbrMu
cpe,Igr'BaMr4. Blrler{}or
KOI14I{CCTBCHH6IC

xapaKTepr,tcrr.rKr4 o6rexron,
3AAAHHbIE CJIOBAMII

Pery,rrrnnHue:
Cal,rocrogrenbHo
cf opnrylrapyror
lo3HaBaTenbHyro ueJlb 14
crposr Aeficrela.q B
coorBercrBwu c uefr,
KommyHur<ATrrBHbre:
Pa6oraror B fpynne,

),c f aFraBJrprearol pa6ouue
OTHOIIICHI,Ifl , YITAT Qfl,

oS$exrranno corpyAHr{qarL, rr
cnoco6crsoearb
npoAyKTaBsoft xoonepaqliu

lln6opamopuan pnioma
N I <.Llccnedocouue
u3MeHeHufl co gpeMeHeM
nteMnepQnu)pbt
ocmbtsflrou.tefi eodut>

Pa':pa6artrBaxlr nnaH
Br,ir r oJrHgn r.r I pa6o'ltr ;
-accnelyroT a3MeHeHpre co
BpeMeHeM TeMneparypbr
ocrbrBarouefi eo4u,
-IPeACTaBJ'ISIOT pe3ynbTaTbl
B BH,qe rparfnxa

I

JIH.rlrocrHrre; tr4cc:reayror
rBircnr{e leuoo6nena npLI
cMerIruBaHHr4 xoloAuofi vr
ropaueft BoAbr, Cocraerglor
ypaBHeHrre
6a,rasc.

TETIJIOBOfO

tr4:uepruor
yne"rrbHyr0 reruroeMKocTb
BeutecrBa. Cocraersror
anfopr.irM perlreHl{s 3aAaq
flosnanare!'IbHr,Ie:
Btr6uparor" colocraBrqlor u
o6ocnoeErearor
perueHr{s

cuoco6rr
3AilAqV.

ucyulecrBn{ior rrol4cK n
BbrAereHlre neo6xoauuofi
nHSopnrauau. BslpaNaror
CMEICn arrryar\uu
pa3nHr{FlbrMH cpeIcTBaMr4
(pnc,vnrcu, clTMBolr,r" cxeMbr,
:Haxn). BlrOvparor uau6olee
aSrfexraenrre cnoco6u
perxeHzs 3a^aqvr
Pery,rnrunHrre:
Cocr aetrsrc-l.r rrraH u
tI o c.1 e.tlo B aTe"rtb H o crb
.lel7c rnafi, Ouennnaror
locraruyrrrft pe3ynbrar.
Socraerglor IJIAH PI



Jla6opamopnaa padoma

"\! 2 <CpooHeHue
KOIUVeCmB mennombt
npu cttetuusenuu aodbt
patnoit memnepamypbD.

3neprur
rorrJrhBa. YAe.nruas
TenJro'ta cropaHHg
(s \  lo)

Pa:pa6aurBaror rrnaH
Bbrfr oJ IFreu r.Jt pa6o"rtr;
-onpeAen.sroT 14
cpaBHHBaroT Kotrr4r{ecTBo
TenJIOTF,I, OTAaHHOe rOpxueI
eoAofi H nonyr{eHHoe
xo:roAuoft [pr.T Tennoo6nlerie;
--cl6'sl c irt ror IIOJTyLIeHT{ble
pe3ynbTaTbr, [peAcTaBJrfl roT
r4x B Rrrre ra6rrult;
-aH anK3r4pylor np HqH Hbr
trofpetrrHocrel.t u:nrepeHuii

-O66qcHgror $lr:avecxufi
cMbrcJr yaelrHoft rerrJrorbr
cropaHHg TOrrrTrrBa H paaaqu-
' fbrBat0t 

r.c:
-rrpr4BoAflT npuMepbr
?KOIOraqecKI{
tII4CTOt0 TOnnI4Ba;
-xlaccn$ Hrlnpylor BHAr,r
TONII]BA IIO KONI,IqECTBY
'f efr.l olbr, BLTIeJ I r el\t oli t tpr.t
cfopaH14 a

n ocJre.qoBareJrbHocrb
neficrsvi4. OueHt,tearcr
AocrurHyrrrft pesylrrar
Ko *lmyu llrcarrrB Hbr e :
Pa:eaealor yMeHr4e
Hr n'efpHpoBari)cs B fpynly
cBepcTHr.{KoB H CTpOrrTb
npoAyKTnBHOe
e:aar\aoleftcrBHe co
CBEPCTHAKAMV V

JIuqnocrurre: Ha6ruo.aaror
II OflI{ObIBAIOT H3N{EHEHLIfl, LI

npeBpauleH H s MexaHLr.{ecKofi
H BuyrpeHueI oueprvu rerra
B pa3nHqHbrx npoqeccax.

{ono,rurrot "Kapty 3HaHpIfi"
neo 6x oAnlrbrMr.{ 3JreMeHTaMr.r
flor lr:ln:rlc,Tr, H br c :

Crpyrmypnpyror 3HaHHq.
Onpe.uelaror ocHoBHyro 14
BTOpOCTeneHHylo
r.rH$opivauuro. Br,r,qelsror
ob'sexrrr v npoueccEr c
'|or-rI(H 3peHH{ Ilenofo u
qacrefi
PerylarnnHsre: Oco:Haror
KaqecTBo

ycBoeHHs.
v ypoBgHb

Bsocsr
KOPPCKT}{BbI H AOI]OJTHCHAS B

croco6 cBoux AefrctearU
KomuyHur.caruBHbre:
Bcrynaror B AU€rJror,
yr{acTByIOT B KOTTJIeKTI{BHOM

o6cyxleHau npo6;rer,r,
yrraTcq BJraIeTb
\1oHO"ltornrtecxofi tz

Ar4arorr4r{ecxofr $ opnaair,ru
14

"l[u.rHocrHsre: Cocrasrsror
ypaBHeHr.ie TeIltroBofo
oanaHca nnfl ilpoqeccoB c
I'I C II O;I b3O BAH I,I CM TOIIJTI,IBA

flos H a n are!'Ir, Hr,I e :
BrrAelsror foplranruyro
crpyr$ypy 3araqu. Vneror
3AMCH'ITI) TepMr.iHbr
onpeAeneHI'{frMVr.
VcraHagJil{earor [pr4r{HHHo-
CNCNCTBCHHbIC CBf3II

Perylnrunnr,le:
CauocrosreJrBHo

JIHDV}OT



no3HaBaTeJrbHylo uenb v
crposr Aeftcreus B
coorBercrBuu c ne\,
KonrmyHlrxaruBHr,re:
O r rucuaarcT coAep)KaHpre
coBeprlaeMr,x Aeficreuft c
uenbro opLreHTr{poBKH
nperMerHo -nparruuecxoft
u nu vu ofr. Ae gre,rlE Ho crl{

1 0 Ila6opomopuaa po6oma
.N!3. Onpedeflertue
ydenuno[t
ntetul0er,tKocntu
moepdoeo mena,

-Pa:pa6arbrBaror rrraH
Bbrrro, rrrcr l rr l  pa6ol l r ;
-onpeAenqloT

3KArreprrMeHTaJrbHo
yAeJrbHyro rerrJroeMKocTb
BCIIIECTBA 14 CPABHI4BAIOT EE C

ra6lNqsrnr 3Har{eHHeM :
-  oo 'b f l cH ' IR)  l -  I IoJTyr tc ln {  b lc

pe3yJrbrarbr,
npeAcTaBnqroT r4X B Br4Ae
ra6nraq;
-aHantr3trpyroT ilpuquHr,r
trof peurFrocreil N:vepenuft

JluqnocrHrre: Ha6ruolaror
11 OfI14CbIBATOT I,I3MCHCHVTfl V

npeBpaueHrir{ MexaHH.{ecxofi
14 BHyrpeHuefi :ueprv.v rerra
B pa3lrTr{Hbrx ilpoueccax.

[ono:ru*or "rcapry 3HaHrrfr"
seo6x orpril,rbrMrr 3neMeHTaMr{
l.l o3ltaeare!'IbHbIe:

CrpyxrypHpyror 3HaHufl.
Onpe4elruor ocHoBFryro pI

BTOpOCrengHHyrO
uHdlopvauraro. BbrAe:rq+or
odt,exrrr v flpoueccb] c
'l 'oLrKLr :lpeHIzg ueJlofo 14
.{acreI

Pery,rnrunHsre; Oco:saror
ypoBeHb
Buocsr

KOppeIflHRbr H AOnOrHeHaq B

cnoco6 oBoux aeficreufi
KoruuyHlrmarrcBHbre:
Bcrynaror B ArraJror,
yr{acTByroT B KoJrJreKTrrBHoM
oOcyxleuun npo6.;rev,
YqaTcfl RnaIeTb
Nr0r{oiroftrqecrolt u
Alla"[of nqecxo fi S opnaarvru
Der{v\

KAqEQTBO 14

ycBoeHHq.

I 1 3axoH co-
xpaHeHr4r pr npe-
Bpar Itc rI rJs ll iepfr.{r4
B MEXAHI ' ILIEOKNX I I

Te[IOBbrX lpouec-
cax  ($  i  l )

-flpaeogar upuMepF,r
rrpeBparrreHr4s Mex aHr4qecxoft
f Frepfrrrr Ro BHyrpenHloro;
-npr.rB0Arn' rrpHMepbr,
IIOATBgPXAAIOU]I4C 3 AKOH

coxpaHeHXs MexaHrrr{ecxofi
3Hepfr4}T;
__cr{cTeMarr.i3 Hpyror rr
o6o6rrtaro"r' 3rraHr4s 3aKoHa Ha
TefrJtoBbre ilpoueccbr;
-npl4MeHflroT 3HaHI4t K
perxeHlTro 3aAarr IIo reMe
<Ten:roalre f,BJreHHfl ))

"lluqsocrnnre: Ha6:uolaror
U OIIICbIBAIOT i,]3MEHEHI,IS I4

ilpeBpatrleHHfl MexaHr.Tqecroft
h BHyrpeHHeff sueprurr reJra
B pa3ruqHbrx npoueccax,
{onoluriot "rapry 3HaH}.rfr"
u eo 6x oAtzl,tE IMLI 3Jr eMeHTaMr,r
f Io:nanareJrbHbre:

Crpl'rcr1'pnp),ror 3HaHr4tr.
Onpelelnror ocHoBHyro kr
BTopocTeneHHyro
nnQopnrauuro. Brrler.sror
o6texrrr 14 npoqeccbr c
TOqKH 3peHr4fl UenOrO V
.racreil



Pery,rarunur,re: OcosHalor
KaqecTBo r4 ypoBeHb

BuocrrycBoeHHs.
KOPPEKTPIBbI I4 .4OI]OJIHEHI4g B

cnoco6 cBor.rx AeficrBzi4
KouuyHnnaruBHbre:
Bcrynaror B Ar4aJTof,
Yr{aQTBytoT B KOiIJIeKTLTBHOM

o6cyNlennn npo6:renr,
yqaTcs BjraAerb
MoHorofuqecroft u
I14arof r4r{ecxoii rpoptranau

KoHrporrruar pa6ora Ns 1
I lo  ' r 'c \ ' rc  <<' l 'e t l . r rogble l tB-
JIEHI,I'I))

Rr,tno.rlne'gne
uH AuBlr.ny Nw H lrx s aAaur4i

-flpnueuqror 3HaHaf, K
pe ucli'.ilo 3i].'(alr

"rllt.trtocrnr,te: Peruaror
3aAAHV C nplrMeHeHr4eM
anfopr,rTMa cocTaBIreHprs
ypaBHeHr4{ rerrJroBoro
6arrasca
fIo:HanareJ'Ir,HbIe:
Brr6lr paror" cor{ocraBJrrrror r,r
o6ocnoerrsarcr
perxeHE[ 3alaqu
Pery,rRrunnsle:

cnoco6lr

Buocgr

yM9Hr,re
npoqeccbl

OXJTAXTCHAg

npI4rIHHbI 14

PT3MEHCHL{'I

3Hepfr,rI,I,

r{ peuraTb
TEIIJIOBOfO

KOPPCKTITBI,I H AOIIO,TIHEHIIS B

croco6 cBorrx lefi.crauir
Kol rnyurr rarunHbre:
Ynaercr npeAcraBntrrb
xoHKperHoe coAepxaHHe r4
coo6ularu efo B rracbuennofi
u_ycrHoil tpopnre

"rIn.IHoc.|.Hrre:
,I{crroH c-rpnpyr0'f
OTI{CI,IBATI)

HafpeBaH14{ r.{

ter, o6ltcHlTl

croco6lr
auyrpeuHei
coc l ' i lBrl t l rb

ypaBHeHHe
6a,rauca
fIo:nanare,rlr,HbIe:
Brr6uparor nau6o:ree
sQ$ercrunutre cnoco6u
peurcHl.trr 3ailalr. OcosHaHHo
14 npou3BoJrbHo cTpof,T
per{eBlle BbIcKa3bIBaHHg B
rrHcbMeHHofi Sopve
Pery,r aru n ssle ; Oueur{Baror
Aocrnrnyrsift pe3ynbrar.
Ocosr{ iuor KaqccrBo u
ypoBeHb ycBoeHprs
K orr nrvnuxarlrBHr,r e :



U ftHcbrBaror coAepx(aHr,re
COBEPTIACMbIX ACfi CTBPTft

T4 Arperarurre
COCTOgHI{'I BEIIICCT-

sa. llraeJrerrre Lr
orllcp.rte BaH 14e
( $  1 2 ,  1 3 )

I 'pat!nr
IIJIAB,TEHHfl II

o1-BCpACBaHHfl

Kpr4cTannr4r{ecKux TeJr.

( i i  14)

-flpraeo.urr ilpr4Mepbr
afpefaTHr,rx cocrossufr
BEUICCTBA;
-O]-JIHqaK) l atpe|a fHbre

cocToqHl4q BeulecrBa Lr

o6bscHglor oco6essocru
MoneKynspHof o cTpoeHr4s
ra3oB, NnAxocrefi H TBepAbrx
TCI :
- - o' l  j ' r  Lr rt i lK) ' l '  I lpoLIe0c

IIJIABJIEHUS TEJIA OT

Kpr.rcTannr.T3aurrH Ir rrpHBoAsr
npprMepbr 3rr{x npoueccoB;
-npoBoAsT

tlccnenoBarelscxari
SKCI ICpH\ {CI I ' , f  nO n3yLIeHL{ iO

TIABIEHI,Iq, ACJIAIOT

orrler u o6-r,gcirgrr,
pe3ynbraTbr 3 Kcn epr,rM eHra;
-pa6orarorc reKcroM
yve6H u  ra
- - -Ai t iut t.t-l lipyJ:o I t a6,r u't H rte

AaHHbre reMneparypr,r
n,llaBrreHr.rg, rpaQax
IIJraBJreHr4s 14 OTBep.4eB aHwfl,;
-paccrraTblBaroT

KO.III{qCCTB O TCII JTOTbI,

BblAci I t lou lgr  ocg npt{

Kpr{cTannPr3aur4u:,

,Iluqnocrurre: Irlccrerylor

r{3MeHeHr{r TeMlepaTypbr
upr4 HafpeBaHr4r{ v
rrJraBJreHr.rl,r napa$uua.
fIosnanare!'IbHLIe:
Brrlersror ra Qopruyrrr4pyror
I IO3lraBaTerTbHyru

.Bsr6nparor
Uerb.

3HaKOBO-

cr4MBO.[HqeCKUe Cpe.4CTBa
.qns nocTpoeHprt MoAenI{
Perylnr l rnHrre:
Onpeleraior
I  loc j teAoBaTeIbHoOTE

npoMe)KyroqHbrx ue;rei.r c
yr{eToM KoHerlHolo
pe3ynbrara
KomnryuunarrrBHbre:
V.{acrgy}or B KoJrJreKTlrBHoM
o6cy;rqeH rzu npo6:reu,
yr{aTcs BJraAeTb
MoHorronrqecroft n

Aualrofnr{ecrcoft Qopuanra
pequ

TCIIJIOBbIC

napa$una.
o6-sgcnsrcr

CBOIICTBA

Crporr Lr
rpa$ux

1 5

I 6 VAe,rrHag renJrora
nrraBreHlrtr. ($ 15)

-ycraHaBnlrBarcT

3aBricr4Mocrb rrpouecca
riraB,reHH rr H reMilepaTypbr
'r ena;
-o6rgcsslor rrpoueccbr
frIraBJleHr{s 14 oTBepAeBaH14t
TeJra Ha ocHoBe MoneKynrrp-
HO.KI{HCTI,ITICCKI{X

npelcran,renuI

"lluquocrrmre: tr4:uepxror
yAenbHyro Tennory
IIJraB.lleHHs nbAa.

Coclaerxror a,rrroprrrM
pelueHl4s 3aAarr Ha
IIJIABICHI4C U

KpI4CTaJTJTH3 aIII4rO TeJr

florHanare,'Ir,HbIe:

Rrrpaxaror
3aAarit4

cpeAcrBaM14.
trofHqecK14e

crpyKrypy
pa3HbrMr4

Crpoxr
uenH

paccyxaeHuft. Brmorusror
onepaqHH co 3HaKaMrz kr
ca\4Bo"rIa\,{H

l 'eryln'nrnusre: Craesr
yue6nyro 3aAaqy Ha ocHoBe
gOOTHeCeHI4rr rOlO, IITO yxe

r43BeCTHO r{ yCBOeHO, r4 TOfO,



-l
I
I
I

I{TO EIqE HEI43BECTHO

KonruynuxaruBHble:
AAeKearuo I4cnonb3ylor
perreBbre cpgAcrBa Ans

Ar4CKyCCuu 14 apfyMeHTauul4
csoei:i i lognut4t1

T7 Vlcnapeuue,
HacnrrrlesHsrii r.r He-
HacbrrleHHrd uap,
Kos.ryeucaqns.
flouorqesue 3Hep-
r 14H frl lH rJ0rrapeHl414

xLr.{KocTlI I4 BbIAe-

.rlcrrl{e ee i lpr{ KoH-

AeHCaIILTU napa
( $  1 6 , 1 7 )

-O6.rqCUsTF, nOHI4XeHr4e
reMneparypbl
x$.rAKocrr{ npu l4cnapeHl'Iu ;
-rrpI4BOAI4Tb nplrMepbl
serel{r,rfi npl4poAbl, Koropble
o6'sfl c Hrr tor'crr KoHAeHcarlheI
napa;
-npoBOAI{TE

r{ccJreAoBarelr'cruft 3KcIIe-
pr,rMeHT IrO H3yr{eHAIO
ucilapeHl{{ I4 KOH-

Aerrctlu r.j LI, aFl iil u3l4poIlal'b

efo pe3ynbTarr,I H Aenarb
BbIBO.fbl

-Pa6orarr c ra6lrauefi 6
yue6HNxa;
-rrpHRolIHrt' IIpHMepbI,

HCnOJrb',30Balt [ js

3Hepruu, BblAenseMoit upu

KOHAeHCaUHTi

BOASHOfO napa;
-paccqnrblBarb Kor[qecTBo

TEII.]IOTbI.

tI906x oAltlr.Ioe A,rls
rpeBpaqeHl4[ B nap

)r(r.rnKocrlr nro6ofi Maccbl;
-npoBoAHTb

r4ccne.qoBare:rscxufi 3Kcrte-
puMeHT ITO I.I3Vr{eHH}O

Kl l l to t i l l ' l  Bo l lb l ,

aHaJru3LTpoBarb efo
pe:lynbrarbr, AeJIarb BbI-
BOAbI

Jluqnocrnr,re: Ha6:*oaator
H3MeHeHI4t nuyrpeHuefi
3HepfHI{ BOATI B pe3ynbTaTe

ncnapeHl4x, O6tqcH{Ior

noHI4XeHI4e TeMIIepaTypbI

trpH HcilapeHuI{ )ISAKOCTI4.

TeMnepaTypbl KI4IIeHITS oT

arvoccf epHoro AaR,reHHs.
Crporr u o6tscusror rpa@vr
rl3MeHeHr{fl ' feMneparypbl

XHAKOCTLI npl4 HafpeBaHr4l4 14

KI4I]CHI{I{

floruanare,'IbHI'Ie: CSPorr

Ha6:rrc.qaror
KHI]CHI{'I,

npouecc
3aBI'l CI4MOCTb

uenI.lJIOfHqecKae
paccyxlenufi
Y ct aHaBJrHBarcT uPI{r{uHHo-

CJIE.IICTBEHH},IE cBfl3tl.

Bbr.{ersrcr o6texrnt u
r]poueccbl c roqKn 3peHus
rleroro u qacteff

PeryrsrusHrte: Bnocsr
KOppeKrH86I 14 I{OnOJIHeHI4{ B

COCTABTICHHbIC NJIAH6I

Konrmyuulcarnnnrte: C
.[ocraroqHoft no,'IHoroft 14
TOr{HOCTbtO BblpilKa}or cBoll

MbICJII,I B COOTBETCTBUII C

3a:laqaMH I{ YCnOBI4flMH

KOMMVHI{KAUAH

1 8 Kuneuue.
YAelnnas renJlora
rrapoo6pa:oBaHr4rr Ii
KOnAeFrcaur.rn ($ 18,
l e )

t 9 Blaxuocrr,
no3,rlyxa. Cnoco6nr
olrpeAc' lc t { } l r I

BJraxHocrr4 no:ayxa ($
20) ,
Jfa6opumopuaa pa6oma
M 4 t<IlsuepeHue
6.',t fl )rc H ocrn tt c ot dyxn t,

-flplreoaurb nplrMepbl
B]II{'I}IH'I BjIAXHOCTA BO3A}I(A

e 6urry r'1 Aet-fellbHocrI'l
qenoBeKa;
-r43MepsTb BJIaxHoc'llb
BO3Ayxa;
-pa6orarb B rpylrre;
-- x:rac c ncfx4rll{poRarb
rrpuSopr'r l.;ra
r{3MepeHnfl BJIa)I(HOCTU
BO3Ayxa

pocbl,
ycrpo[crao I4

O6rgcssror
npI{HrI14rI

Inquoc-ruste: tr4:vePruor
RJra)KHOCTb RO3AyXa IIO TOr{Ke

Aefrcreus [cl4xpoMerpa u
f14fpoMerpa
f Io3gaaareJlbHbIe:

IlpuveHxror Merorbl
il n Qopr'taul4oHHofo rol{cKa, B
TOM t{Uore c noMoulblo

KOMTT6IOTepHEIX cpeAcrB.

Yueror ntt6uParr
CMbICJIOBbIE EAI4HI4UbI TEKQTA



h ycTaHaB,TI4 BaTb OTHOUeHI4t
Melr(Ay Hr4M

Pery,'rRrunHr,le:

CauocrosreJrbHo

Sopurynapyrcr
rro3HaBaTeJIbHyI0 ueJrb vr
crposr ,IeitcrBr.ifl B
coorBercrBuw c seil,
K o nr rryH lr rcarrl B H[,r € :
Ycranae Jranaror pa6ouue
OTHOIIreHlItr, waTctr
o$Qexrueuo corpynHr{qarb r{
cnoco6craoaarr
npoAyKrr4BHofr xoouepaquu

Pa6ora rasa
v ilapa rplr pacmnpeHur4.
[aura're.n;
BHyt'pcrlJero cropaHul ($
1 1  1 r \
-  \  )  a L  )

-O6lqcHsrl, rrpraurlarr
pa6orrr u ycrpoftcrno {BC;
-npprBoAHTb npHMepbr
npi.r\4eHcHrJn

{BC na rpaKruKe;
-o6'sgcHsrF, 3KoJror-HqecKrre
upo6lenarr

JluqnocrHnre:
ycrpoftcrao w

O6rgcHqror

AeficrBI.rn re[rroBbrx
rrp}{HrIun
MAIIIHH

IIo3 Hagale!'IbHr,Ie:

BrrpaNaror cMbrcJr aLrryaL\uvr
pa3nHqHbrMr4 CpeAcTBaMr4
(pucyuxu, cIrMBoJTbI, cxeMF,I,

LTcrrorrb3oBaHuq ABC w tryT[ ::Haxa),
o6rercr.

Anaru':upyror
BbINCJIf,-g

flaporrau
LX p_9q9u11 _
-- OSr,lcn s'm yclp<-uicreo
rrpr4Huprl pa6orrr uapoeofi
ryp6raulr;
-npr.rBonr4Tb npr4Mepbr
trpr4MeHeHr{t napoaofi
rypdtrHr,r R TexHr4Ke:
--cpaBlr I4Ba rl ItI Il_[
pa3nr4qHbrx MaruprH
I,{ MCXAHI,I3MOB

c) ulccrBeHHbre
ryp6r.rHa. KIII ren-
JIOBOl() ABr.IfaTeJlf l

(s 23,24)

HecyqecTBeHHbre nppr3HaKr4
Pery,rarlrnurre: Craesr
yue6Hyrc 3aAar,ry Ha ocHoBe
cooTHeceHHfi TOfO, rITO y)Ke
r{3BecTHO A VCBOeHO" H TO|O,
LllO eUle HeH3B9CTHO

KomuynurcaruBHbre:
Ynreror (ulu pasnuearor
cnoco6Hocrs) c nonoulrro
BonpocoB .1o6tmarr
HeAOCTalOUylo

rurrQopnaauaio.
O6Nrenaaalorctr 3HaH u.sMa
ME)I{NV qJICHAMH |NVI]rIEI

20

21

22 floAroroexa x
KoHTpoJrbHoft pa6ore

-flpunrensrb 3HaHVfl
peuieHr4lo 3aAaq
3arqren,rrnr reMy

Jluqsocrrrrre: Br,r.rucrgror
KOI H L{CCTBO TC t I lTIOTbI B

npoueccax TennorTepeAar{r4
l lpu HafpeBaHHr4 kI
oxJTaxneHI{I,1, IIJIaBJIeHIII4 U
KplrcTannr43 auHu, v cn apeHuu
I{ KOHNCHCAUH14

fIo3 H a s are!,I t, HF,re :
Br,rdriparcr ocHoBanllfl v
Kpr4'repr.{r{ .qnf cpaBHeHHs,

cepHaqHH. rc,raccnSuraquu



o6'sexroe. Cocraersror
uenoe vB vacrefi,
caM oc't'o gTerflbHo AocTpal4Bat,
BOCrrOJrHs.s HeAocTaroupre
KOMNOHEHTbI

Pery,urunHrre: OcosHaror
KAIICCTBO

YCBOEHI, Ig,

v ypoBeHb
BHocsr

fo,, ,p.rronor poOoto
Ng2: llnaereHr4e,
r4crrapeHr.re,
n apoo6 pa:oRarJr4e, Kn.rI

-llprarr,reH{rb 3H aH14s
pelxeHpllo 3aAar{

KOPPCKTHBbI U IONOIHEHI,IS B

cnoco6 cBoprx .qeficreufi
KorumynuxarrrBH[,Ie:
flpoxunor roroBHocrb
aAeKBarHo peafr.rpoBaTb Ha
HVx{Ibr /Ipyf }rx. oKa3brBaTb
I I O Nil OUlb A 3MOUI,IOHanbHyIO

noAAepxKy naprHepaM
Jluqnocrsnre:
flenroHcrprapy]or yMeHre
cocTaBIrgTb ypaBHeHr4e
TelT,rroRoro 6atauca,
orracbrBarb kr o6tscnqrr
TCTINOBbIC flBIICHT4fl

f logHaearelrl[,HbIe:

Brr6aparor nan6o:ree
:$cpexrrzanrre cnoco6r,r
peureHr4q 3allaq, Oco:Hasno
LI npoa3BoJrbHo cTposT
per{eBEIe BF,ICKa3bIBaHI4f, B

frricbMeHHoii $opue
Pery,rRurnHue: Oco:Haror
KaLrecTBo Vr ypoBeHb

vcBoeHus. Ortennearor
Aoc'f i4f Hyrtrfi pe:y:mrar
Komuynlrnarr{BHr,Ie:
OnHcnmaror corepxaHi.re
coBeprxaeN{rtx lefi crsuft

a a
Z J

24 3.rrexrpu:aulrr{ Ten rrpu
c0 I  r  I l  t  r  l ioci lo Beit  l { i l ,
B:an n,t orelicrB14e 3aps-
xeHHErx re.n ($ 25)

-O6rncHqrt

e:l aHr'J oilelicrBHe 3apqlKeH-
Hbrx reJl r{ cyuleaTBoBaHr.Ie
ABlx poAoB
3treKTpar-recKr4x 3apsAoB ;
-aH aJrI43Up OB aTb OnbrTbr ;
-npoBonr{Tb

H C C"Te,IO B a-re,tt C Ktlil
3KCnepr4MeHr

,lIH.{HoclH[,re: Ha6;riolaror
rrB"rreI{rrc lneKTpH3arIr{H TeJr
rrpn conpHKocHoBeHur{ U
e:anN{o,qeiicrBHe
3apsxeHHbrx reJr
f Io:Haearef lbHbIe:
Brrne;rsrcr a rlopnlylupyror
fro3rraRaTeJIbH).Io TICIIb,

YcraHaeJraearcr ilp14r{I4HHo-
CIICTCTBCHHbIC CBf3I{

PeryrarunHsre:
flpnHuuaror a coxpaHslor
no3HatsaTenbHyro ueJrb,
pcf)lnHpyror npoqecc
BbrnorrHeHrrs yqe6ur,x
.aeftcreufi



KomuyHurcaruBHr,Ie;
Yqarcs apryMeHTprpoBarb
cB0ro Tor{Ky 3peHa{, cI]opHTb
u oTcTar4Barb cBoro IIO3I{UI4}O
HEBPA}KAEOHbIM AN,g

onroHeHros o6
3lexrpocxon.
? ' ; rcn r  pr i . re  cKoc i tone ($
26,27)

fJelrrznaocrt
3IeKTpHr,IecKofo 3a-
plAa. 3,rexTpoH.
CrpoeHue aroMa

28,29)

-O6napyN14Barb

Ha3neKTppr3oBaHH6Ie
TeJra, 3JreKTpnqecKoe noJle;
-I]oIr,30BaTbctl

sner(TpocKorIoM; -

orrpeAeJ lfl rb u3MeHeH He
cuJIbI, AeEcrBylorq efi sa
3apsxeHHoe reJro npr4 yAane-
HLrv vr npa6.nuxeHuu ero K
3apsxeHHoMy
TC,TTY

-OSr,gougrr otIbIT
IrloS$e-Mr4nnr4KeHa;
-.40Ka3bIBaTr,

cyuecTBoBaHr,re qacrr4rI,

I,IMelorqplx HaUUenr,urufi

"lIlr.rHocrHsre: Ha6,'uoaaror
Bo3AeffcrBr,re 3ap{}reHHoro
TeJla Ha oKpyxarcur4e TeJra.
O6rscssror ycrpofrcreo vr
np?rHrIr.Tn /ieirarBufl
3reKrpocKona. Ha6nrolalor
u o6t,itcssror lpouecc
Ae.JreHHtr SIeKTpI4LreCKOfO
3apsna. C rroMorrlbro
nepao4N.recxoii ra6luqu
onpellentrrcr cocTaB aToM

flotHauare!'rbHbre:
YctaHaeruealor rtpuqHHHo-
cneAcrBeHHL,re cBq3r4, Crpoar
,TOfHqecK14e IICN14

paccyxfl eHtrft . Bstlezfaror r4
o6ocHoebrearor ralrore3bl,
npeAnararcr cnoco6tr ax
rrpoBepKr,r. Brr6upanr BrlI
rpaQuueocofr naoAelpr

Pery.rgrunwsre: Craesr
yue6Hyro 3a1d'1y Ha ocHoBe
cooTHeceH14s H3BeCTHOTO U
He143BeCTHOfO.

Canrocrogrem,Ho
rloprray,rupyror
IIO3HABATC.TLH)/IO IICJIb U

olpolr AeircrBrrfl B
coorBercrBuu c ueit.
K onr nryulr narrrB H[,re :
OnHcrmalor coAepxaHr4e
coBepuaeMbrx AefrcrBr{ft c
rIe,|rbro opI,rerJTr.rpoRKH
rpeAMerHO-npaxruvecroft
,qesreJrr,Hocru. OnlrctrBaror
coAepxaH14e coBepuraeMbrx
aeiicreprfi c uenblo
opHeHTHpoBKrz npeAMerHo-

!p ? ll]rry e q{,o,[;qflq"ltlngcrer
JIH.rHocrnsle: Ha6nrolaror
v o6:sgcHsror npoqecc
AeJreHlis 3IeKTpUqeCKOrO
3aptrna. C rloMoulr,ro
nepro4nuecxoii ra6luqu



O6tscueuue
3neKTpr4r{ecxux gsreHafi
($  30)

llpoeoAuurclr,
nonynpoRoAHr4Ku 14
HerrpoBoAHHKr{
3neKTp?rqecTBa
( $  3  I  )

3.rc rcrprr.rec rcIrrYt rorc.
I4cro.{Hr4xra 3neKTpr.rqe-
cKoro roxa ($ 32)

o:rerrpnvecruI
3ApsA;
-o6r,qcHqrr o6pa:oeaune
I IOJIOXHTCJ' IbHb|X H

o I  p l . i  I  ta  l  cJr  bf r  brx r . ioHoR:
-rrpr{MeHsTb 3HaHr4fl r43

Kypca xrrMtltr

u $usuxu A:rq o6:bscHeuaq
cTpoeHlis
ATOMA;
-:-pa6o r ar r) c 'r'eKclo\4

yve6Hura

-O 6lqcHqrb 3n e KTpr{3 aur4ro
relr nppr conplrKocHoBeHr.ir4;
-ycTaHaBIrr4Barb

frcpepac l  I  pc,r [e;re]{He 3apnl la
npr4 rrepexoAe ero c
Ha3neKTpa3oBaHHOf O Te.lla Ha
HeHa3neKTpr{3oBaHHOe [prr
corTpLrKocHoBeHAr{;
-o6o6rqam cnoco6u
l " : iei( l  DIJ larIrI IJ Teit
-Ha ocHoBe sHaHuir.
crpoeHHs aToMa
o6'sgcHgrr cyruecrBoBaHrre
npoBoAHrrKoB,
nonynpoBoAHr.{KoB rr

,rtlj :)Jrc K r l] r..1 lio B ;
-npHBoAI4Tb npr,rMepbr
ITpHMeHeHHfr
IrpoBo.uHI4KOB,
lonynpoBoAHrrKoB H
A1{3neKTpUKOB B TeXHHKe,
ftpaN'r ' t {Lr9cK() lL)
rrpr4MeHeHas
n o Jry[p o B ollHr{ K o B o f o
EVOTA;
-Ha6nroAaru pa6ory
nonyilpoRoAHr{KoBof o Ar4o Ia

- - -O6r,ncHrrrr ycrpoiicrao
cyxoto ranbBaHl{r{ecKofo
3ICMEHTA,
-ilpr{RoAHrb npHMepbr

onpeAenflrcT cocraB aToM
flosHasare,'IbHbre:
BrrAeraralor rr
o6ocuoesrearcr rurrore3br,
npe.tiralarcr cnoco6rr Lrx
rpoBepKr4. Brr6aparor BnA
rpa$uuecxofi noAerz
Pery.nnrunuue:
CaMocroqrelbHo

$opuynnpyror
I I()3t lAIlaTeJIbt{)/rO I l ,CJt6 Lr

crposr Aeficrar4 s B
coorBercrBuv, c uei,t
KonrmyHuxarrrBHbre:
O nlrcrmaror coAepxaHr4e
coBeprraeMbrx AeftcrBr4fi c
I  (C"1 tr lO Op14eHTI' ipOBKu

npeAMerHo-upaxrzuecxofi
NEgTCJIT'HOCTH

Jlnqsocrnr,re: O6rscnqrcr
sBJreHHs 3neKTpH3aunll.- v
s:aHN4oreftcrBHs
3aprriKeHHbrx Te"ir Ha ocHoBe
:Hauufi o crpoeHr4r{
BeuecrBa r.{ cTpoeHr{pr aroMa
flosHaearer'Ir,HbIe:
CocraersrcT ue,rroe r43
uactefr, caMocrogreJlbHo
.rtocTpar.rBarr, BocrroJrHfg
HENOCTATOIIIHC KOMIIOHEHTbI.

Ocyuecrelaror noprcK Lr
Bbr.qeJTeHHe ueo6xoruvoft
uu$opl,rauur.r
Pery,rrrnnHrre: OcosHaror
]ialrcc'rBo rr ypoBeHb
ycBoeHlrr. BrrAelsror v
oco3HaroT To, r{To yxe
ycBoeHo u qro erIle
noAtrexr.ir yaBoeHr4!o
Konruynnxarr.rBHbre:
O6nlc H aealol cri 3HaHusMH
MexAy r{IeHaMIi fpyrrnbr nnq
npH H qrr4s r$$exrneH r,x
coBMecrHbrx peruenufi,
pa3BaBaror cnoco6nocrr
6parr Ha ce6q prHr4ulrarr4By B
op fttrr r.r3aur4 14 coBMecTHofo
nefictsus
IlrqHocrnsre: Ha6.rrcaaror
sBJreHpre 3JreKTpaqecKofo
roKa, tr43roranlnsarcrt u
14CIIE,ITbIBAIOT



i

lG

T{CTOL IH  HKOB

3neKTpHqecKofo ToKa,

o6rgcng' r ' r  l rx  Ha-

3HaqeH14e;
-x;raccuSnuupoBarT)

I4CTOT{HV KU 3neKTpr4qeCKOrO

TOKA;
-ffplrMeHfTb Ha [paKTr4Ke

frpoc'feuuli le

PICTOqHI4KI,I TOKA

(ra,r snan u uecxu ii )neMeHT,

aKKyMynflToprt unrannx)

IAJIbB AHI4qCCKHI,I 3JTEM EHT,

fIogHaeareJlr,Hr,Ie:
I Jbr.'tc,,ttlol 14 QopN,lynHpyIoT
npo6levy.
J]OfHqECKLIC

Crpoxr
uenv

paccyxAeHI4I4
PerylRrunnsle:
Cocraelsror rrJlaH rr
r IocireAoBa'feJ]bHoc'IF,

AeficrBufi
Kou*ryuuxarrrBHbre:
Yqarcq ycraHaBnr4BarF, r,r
CpaBHHBaTE pa3Hble TOr{KI'I
3peHHq" rTpexAe r{eM

l rpr4 Frr.rMarb peureHl,le u

Aenarb ssr6op
3 0 3lcrlpuuecKafl rrenb

cocTaBHbre qacTr{

($  33)

-Co6iaparF, 3neKrpllriecKyro
uenb;
-o6:sscnsrr oco6essocru
SneKTpHrIe-

CKOI O' IOKA B MEI 'AJI . I IAX,

HA3HAqCHEC'TCTOqHI4KA TOKA

B 3reKTpi{Lrecxoft qerv ;
-pa3nr4qaTb 3aMKHyTyro 14

pasoMKHyryro
?.qeKrpuqecKr{e uenu;
--pa6oraru c reKcroM
y.re6uaxa

JIn.rHocrHrre: Co6raparor
npocrefiurue 3neKTpr.rqecKlre
UENI4 14 COCTABJI'I}OT I4X

cxeMrr. BuAorlsMeHsror
uodpurr ryru L lcnb b
QOOTBCTCTBNI,I C HOEOE

cxenlofi
fIo: g a n are,'IF,HI'Ie :
Brrnolusror onepaur4r4 co
3HAKAMH V CITMBOJIAMI4,

llurLc,'rglor o6rexrrr u
npoqeccbr c roqKr{ 3peHl4s
qenoro u qacrefr
Pery,rnrnannre; Clnqaror
ceoii cnocoO reiicreus c
STaIOHOM" BHOC{T

KOPPEKl'I4BbI PI AOITOIIHEHI4{

Ko mvyH u rcarrrB rr [,r e :
YcraHaernaaror pa6oulre
oTHOrneHI4g, yr{arcrl

lqlqiei(rHBH o corp) AH hqarb Lr

cnoco6creoearr
I I DonvK-rr4 BHoI xoonenauuu

J I 3rerrpavecxuft rox
Meral rJ lax, Aefr orer.rg
3JreKTpr4qecKofo ro-
r<a. HanpaerreHr{e
) .TeK ' l 'p I  I  L l r 'C  I iOrO TO-

ra ($ 3-l-36)

-lipunolurb IIpLrMepbI
XI,IMI,IqECKO1-O

14 TerrJroBofo AeUcrBl4g
SreKTpnrrecKofo
TOKA I,{ T{X I{CilC]JTIb3OBAHITfl R

TEXH14KE;
-o6r,qcnsrb relJloBoe,
x[lMLTr{eCKOe

14 MarHrrrHoe AeficrBr'rs roKa;
-pa6orarb c reKcroM

1'.rc6rtrr xa:
-rc;racora QriqupoBarb
,qeft crB14s 3JreKTplTqecKoro

,Iluqsocrnrre; Ha6:rrc,uaror

AeftcrBvrfl 3reKTpulrecKoro
roKa. O6'sscssror sBJreHI4e
HafpeBaHrzfl irpoBoAHI{KoB
sneKTpHqecKr.TNr ToKoM
lI0:l H a gare!'I[,HbIe :
Onpelelrrcr ocHoBHyro vt
BTOpOCTeneHHyTO
uuSopnraur.rro. BuAersror
KOIIHqECTBEHHbIC

xapaKrep14crr{K14 o6rexroe,
3aAaHHL,Ie CnOBaMI'1

Pery"rqrunHnre: Craerr



TOKA:
-o6o6ulal'b n Aelrarb
BbrBoAbr o nppiMeHeHlru Ha

npaKTI4Ke 3neKrpaqecKrzx

upu6opoe

yue6nyro 3araqy Ha ocHoBe
coorr{eceHHq H3BecTHofo Lr

HEII3BECTHOIO

KonruynnxarlrBHbre:
Bcryn aror B .4l{a,'Iof .
yr{acTBy}oT B KOIJIeKTT{BHOM

o6cyx.qeHun npo6.nev.
yLla'fOtr BJlaAeTb

MoI{oJrofl4r{ecxoft u

AuaJTorlrqecxofi S opnaarr,rn
DEI{'I

J L Cu,ra roxa.
h,,ltt n rtrlr,r cIiILT To-

ra (N i7)

-O6rscuqrb 3aBucr4Mocrb
L{}ITe}tC14 R}{OC -

r  n 3ireK Ip].rr tecKolo' t  oKa oT
3Apfl.AA 14 Bpe-
M C H  H ;

-paccr{HTrJBaTb rTo

Sopvyne cr4ny roKa;
-Rbrpalr(aTh cr{Jly roKa B
pzL]JrHrlllbrx
eAr{Hnuax

Jlnqnocrusre: tr4:lnrepruor
cr4.ny roKa B sneKTpr4qecKofi
uenn, 3Haror 14 BburorHslor
[paB]Tna 6e:onacnocrpr npr4
pa6ore c acrorrtr4KaMLr
3neKTpr4qecKofo ToKa
fIo:Haeare,TbHr,re:
Rr.paNaror cMbrc,rr errry arJuu
pa3Jil,rLrFrbIMH Cpe.4CTBaMr4
(pacyuxra, cr4MBoJl6r, cxeybr,
:uaxH)
Pery,rnrunnue; C:ruqaror
ceoii cnoco6 aeftcreas c
3Ta.rlOHO\,{. BHOCgT

KOppeKl'HBbr r,r AonoJrHeHHs B
cnoco6 cBoHX neftcrBr4fi
KomuynunarlrBHr,Ie:
Pa6oraror B rpynne,
ycraHaBnr,rearor pa6oune
oTI{OIIIeHITS . )'.TaTCfl
:{-r{rex rraeHo corpy.qHn.+arb vr
cnoco6crnoBarb
II oonvKTI,IBHoft xoone DaItvu

a l
J J Auneplrerp,

Zrvepenlre cHJrbr
lor ra (s \  38) .

-OupeaensrF, ueuy AeJreHr4t
aMilepMeTpa
t{ fa.rLIlArrol\fcTpa;
-qep'r't4'fb cxeMbi

3neKTpuqecxofi uenu;

"rluqnoc.rnr,re: tr4:naepxror
cl,rny l'oKa B 3neKTpl4rlecxofi
rlcilLr. ,3rraror r.{ RblnonHg}or
npaBrrJra 6e:onacHocrn np14
pa6ore c ,r croqHr.TKaMr4
3neKTpr4r{ecKoto ToKa
fIo:tlanarer'Ir,HbIe:
BrrpaNaror cMblc,'r cury a\vkr
pa'l.rII{Lrirbr\,f IJ cpe/IcTBaMpr
(pnoyuxlt, cr{MBo,'rbl, cxeMbr,
:Haxu)
PeryrnrlrnHsre: Cruqaror
ceofi cnoco6 neficrBr4q c
3Ta!'iOHOM, BHOCgT

KOppeKTHBbr r.I AOrrOJlHeHr.rs B

cnoco6 cBor4x AefrcrBvti4
KonrnryHlrxaruBHbre:
Pa6oraror B fnYrrre-



ycTaHaBnrrBaror pa0oqlie

oTHOIIIeHUfl, WATCfr

oS$exrraeuo corpyrHnr{arF, IT
cuoco6creoBarb
ttpo.qyKTrTBHofi rcoonepauau

34 3:rerrpuuecxoe
HanpsxeHrre.
I l , r l t l  H l l t . l t , t

Harrpq)KeHr4n ($ 39, 40)

-Brrpaxarb HaIIpsxeHI4e B
xB, rntB;
__- aHiL;rH 3 14po Ba r b ta6.,rl4.tHbte

,4aHHbIe,
pa6orarb c reKcroM
yue6Huxa;
- paccqLITEIBarb
Hanps)KeHI4e no Qoplry:re;
- '  yc ' l  a l laB. l l f i  R i t r l )

3aB14CI{MOCTb

HarrpsxeHr.rx or pa6orbl roKa
14 Ct4.tbI TOKa

-Onpeae;rsrb IIeHy AeJreHI4t
BOnbrMeTpa;
- ' -  , l c P  I l i  I  b  c x e \ l 1 , 1

3neKrpHriecxol qeuu
-Crpours rpa$ux
3ABI{CLIMOQTI4 CIIJIbI

TOKa OT Hanpf,){(eHHs;

,Tnqsocrsute: 3napr vI
BbrrorHqloT IIpaBHna
6e';onacnoc'l'H npti pa6ore c
IICTOqHUKAMII

3neKTpl4qecKoro roKa.

14:uep*or HanptrxeHI4e Ha
yr{acTKe qeIII{

fI ot n a n are!'I r'H[,Ie :
Ilr,rpaxaror cN4hrcJr chryaulll4
pa3ruqHbrMrr cpeAcrBaMl4
(pucyuru.r, cI,IMBoJrbI, cxeMbl,
:naxu)
Pery,larunHule: C:ruqaror
ceofi cnoco6 neftcrBl4s c
)t ' [L toFrc)\{ BHOCflT

KOPPEKTI{BT,I I4 AOTIOJIHCH}IS B

cnoco6 cBor{x .qeitcrel4fi
KonruyuunaruBHble:
Pa6oraror B rp)iilne,
ycraHaBnHearor pa6ou n e
()t 'Ho rl.re HHg, yqa'IcrI

oQQercrueuo corpyAHl{qarb u
cuoco6creoBarb
rr po.{vKTr,rBnofi tcoonepalluz

3 5 Bo:nrnerp.
IzlrvepeHae HanpflxeHuq.
3ltt*t c rtl,toc'r'b cI{,[bI To Kil
or HanpsxreHlrx ($ 41,
4) \

36 3lexrpuvecxoe
conpoTr4BneHrie
f l  p() r i() . ' {  I{  I l  Ko It ,

Erusnurr colporprBJreHnt
(s 43),

-O6r'scngrE npprql4Hy
BO3HHKHOBCHHg

Cr.i l l p0 1 l.{ tlJIe H u tl :
-aHarrr43vrpoBarb

pe3ynbTaTbr OilLITOB
u rpa$uxu;

JIn.rHocrHure: tr4ccrreayror
3ABI4CI4MOCTb CI4JIbI TOKA B

r rpoBO,rtFIuKe o-f IIallp{)KeHHg

Ha ero KoHuax. tr4:vepmor
3neKTp14rIecKoe

coIIpoTI{BJreHI4e

flornanareJrbHr'Ie: Ymeror
3aMeHqTE' TepMI{HbI

0  r  rpe . lcne l {14 tM t t .

YcraHaenuearcr rtpI4r{I,IHHo-
cre.lcrBeHHbIe cBq3u
Pery,rnrunurte:
CocrausrcT nJlaH vr

nocre-[oBareJrbHocrb
. re i ic rsni l
KommyuulcarlrBHble:
Pa6oraror B fpynne,
ycraHaBnuearor pa6ouue
oTHOrneHr{tr, yrlaTcs

_s$-QS$r4B{g rglpy4g4:arb_



oTcTar4BaTb CBOIO no3r.rullrc
rrcBpalKAeoHbrM Ajrt
onrrOHeHTOB Oopa3oM.

40 Rp;Mept -9eprurl cxeMbr
3xeKrptiqecrofi qenlr;
-paccqHTbrBaTb

SneKTpuqecKoe
corIpoTr{BneHHe

"lluquocrnrre: Bltqaclgror
cvny ToKa, HanpsxeHae 14
colpoTHBneHr4s yrracTKa
ueIII4
fIo:sanareJrbHbre:
llpoeolrr aHar'n43 cnoco6oe
pelrreHr4s 3anaqu c ToqKr,r
3peHl4fi I4X parlHoHa"rrbHocTr4
I4 3KOHOMAI{HOCTH

Pery,rnrunusle: BtrAelsror
14 Oco3HaloT TO. rrTO yxe

)/cBoQHO u r{To 
.gue

Fra pacrreT
coriporuBneHas
npoBOAHIIKa, crTIIbt TOKa LI
Harrptrxeuus ($ 46)

ITONIEX}TT ycBoeHr{ro,
OCO3HAIOT KAI{CCTBO 14

ypoBeHb ycBoeH[s
KonrmyuunaruBHbre:
Rcrynaror B ApraJ'Ior, c
Aoc'ra'ior{Hoil lrolsoroft z
TOL{HOCTF,IO BbIpaXa}oT cBoa
MI,ICJII,I B COOTOBETCTBI,{I C

3aAar{aMa }T ycJloBr4qMU

KOMMYHAKAIILI14
4 1 Peocr arsr

(s\ 47),
Iadopamopuaa paflomu
M 7<Peeynupo6aHue
CVl'lhl WOKU

peocmamoMD,

-Co6nparb 3neKrpvtqecKlro
qe t lb;
-rroJrb3oBaTbcs peocTaToM
Inn pefynupoBaHr4 fl Cunbr

TOKa B UeI]u;
-pa6orarb R rpynne:
-llpeAc fatsJrrr'f b pe:lyJrb fa f br
usuepeuHft
B BrUe ra6:rrau;
-o6o6ruarb a.ueJrarb
BbIBOAbI O 3ABI{CHMOCTA

CII"IIb] TOKfl I CONPOTI{BIICHI4g

Jhr.rHocrHr,re: Ha6nrolaror
3aBHCr.l N,rOCTb COnpoTr4BneHH.r{
IPOBOAHPIKA OT EfO AJII,THbI,
rrnoua.{Lr IionepeqHofo
ceqeHr,rs a oT poAa Be[IecTBa.
O6tscssror ycrpoficrao,
npIlHrILTn ,rleftcTBprs Lr
Ha3HaqeHHe peocraToB.

Perynnpyror auily roKa B
uenu c rroMorrlblo peocraTa
flogHaaare!'IbHLIe:
AHaJU,r3r.rpyior ycnoBtls 14
rpe6onanus 3a,rlaqx. yMelor

f rpoBOAH trKOB ut  16uoa l t oooouleHHbre



; . i

- ttr
JI ubo pu mop u na pt 6onrcr
,r& 8 <Ll'tnepeHue
conp0mu6IeHun
npooodnuxa npu
noMouu &MnepfiLempa u
6OnbmJwempa))

floc,re,(onareJr6Hoe
coc/.1.11 ilettI{e
rrpotsoAHr4Koe ($ 48)

' -  f lpr r r io .qr i  l ' r ,  r rpt lMepbl

rrp14MeHeHI,Is

ft o cI e.4o B aTeIIl, H o f o

coeAHHeHI4fl npoBoAHHKOB ;
-paccr{HTbrBarb gv)ry roKa,

HanpqxeHue

H CO[p0 l ' r4 ts j r0HHe f lpu

ilocne.(oBaTeJlbHoM

coeAI{HeHaI{;
-o6o6ruarr I{ AeJlarb

BbIBOAbI O 3HAI{EHI4PI CU'IbI

TOKa, HanpsxeHHq I4

co rrpol r ' l  BJIe H14'I IIpH

NOCJIEAOBATEJIF,HOM

c oeAHHeHI{u npoBoAHHKOB

JIuqHocrsr,re: Cocrasrglor
cxeMbr n co6uparo'f qenv c
nocIe.40BaTeJlbHbIM
coeAHHeHHeM 3JIeMeHToB,
CocraersrcT cxeMbl vr

co6lrparor uenll c

napa"rrneJrbHbrM coeAI4HeH?IeM
) I ICMCI{TOB

flosuaeare,'It 'HbIe:
CauocrosreJrbHo co3Aaror

aJrfoprrrMbl AesreJrbHocTI4
nplr perneHul4 npo6leu
nor4cKoBoro xapaKTepa
l 'cly,rrrrtnnste: C:ruqaror
cnofi cnoco6 aei4ctsus. c
3TA,IIOHOM

KomnnyHnnarlfBHbIe:
Rcrl naror B -rha.ror.
VI{ACTBYIOT B KOIJIEKTHBHOM

o6 cyxc,leH rzu, yrlarct BnaAerb

MoHorofr4a{ecxoft u

Ar{anorl{qecrofi pevrro

--Co6 upa r'), 3,1er(T'pu LIecKyto

IIETIb;
-r{3Mepsrb conpoTl{BIIeHI4e
npoBonHhKa
rlpr froMorun aMnepMeTpa h
BOnLTMeTpa;
-nllgltc I aBjrrr tb pe:tYirLTa'fT,r

usuepeunft
B Br4.{e ra6:rru;
-pa6orarb B rpynne

cl pii-|efHH peIrIeHLIt{ 3AAArryr,

Onpe.aenxror ocHoBHyIo u
BropocTeileHHylo
nHQopvauuro. BrtAe:rqrcr
o6oSruennsrft cMbIcJr Lr

$oprrra,'mHyro crpyKrypy
: lal lar lH

Pery"rRrlrnnsle:
CaNlocroqreJIbHo

Qopuymrpyrcr
rro3HaBaTejrbHylo uenb 14

crpotrT ileircrBurfl B

coorBercrBuu c uefr

Konrmyuunarl{BHbIe:
tr4Hrepecyrorcs t{yxnM

N,{HEHI4CM U BbICKA3bIBAIOT

ceoe. YN,{e}or cnylxarF, IT

crrbrrrarb apyr apyra, C
L'toc ralo'luoii nolnotofr tl

TOIIHOCTbIO Br,IpaXalOT CBOI4

N,{bICJITI B COOTOBETCTBI,I}I C *,
3anar{aMl4 u ycIoBuqMLI

KOMMVHI{KAI]U}{



-flpueolurb rrplrMepbl
npr4MeHeHas [apannenbHof o
coe.4r4HeHrzs npo BoAHI,TKoB ;
-  paccr i l4Tl- , IBaTb CHny TOKa.
irarrpJrx0lrae
u conpoTlrBneHrie npr4
IrapannenbHoM goeAHH eq|rr4;
-o6o6ruarb H reJrarr)
BbIBOIbI O 3HAI{EHI,IU CI{JIbI
TOKa. HaIpf l }KcHr4f l  t4  conpo-
f H BJreH H r rrpt4 rraptuuerrbHoN4

coeArrH9HHr.r npoBoAHr{KoB

llaprur,rc;rr,rroe
coeAr.rHeHr,re
npoBonHaKoe ($ 49)

-PaccqurF,rBarb cntry roKa,
HanpqxeHz e, coilpoTr4BngHUe
nprT napanne,TbHoM r,r
I f  0C l J l e I lO  BA ' f  C j I LTJOM

coeArrHeHI4r{ TIpOBOIHT{KOB ;
-npr.rMeHflTb 3HaHVrs K
pellreHHro

3aAaq

Jlzquocrnsre: Cocrasrsror
cxeMbl 11 paccr{\4 TbIBaIoT
IIenI4 C nOCne.[oBaTeJIbHbIM ]r
n apar rneJI b H L,IM cOeAI4HeHI,IeM

srreMeHToB. lervroHcrpr4pyror
yMeHae Bbrr{ucrrsTb cvrny
TOKa, Hanpf,xeHue H
conpoTrzBJreHrre Ha
orlenbHr,x yqacrKax qern4 c
I  IOCNEIOBATCJ]bHbIM U

napannenbHbrM coeAr.rHeHI4eM
npoBoAHrrKoB
fIo:naeare!'IF,HbIe:
Br,rre,'rsror o6o6rqenHttft
cMbrcJr H $opnra,unlto
cr pyr(l ypy 3ailaqu.
BrtAerqlor o6'sexllr vr
npoueccbl c rorrKH 3peHrrs
Ilenoro u qacrefi. Bu6uparor
nax6olee ot|cper<rrleHtre
cuoco6r,r peueHr4r 3araq.
OcosriauHo H rrpor43BonbHo
cTposr peqeBbre
BbTCKA3bIBAHI4S B

nacrna'eunoft $opve
Perylarunnue; Bnocgr
KOPPCKTI BbI H AOTIOJ]HEHI4g B

crroco6 cBohx /,ettctevrir,.
OcosHaror Kar{ecTBo v
ypoBeHb ycBo.eHr.iq,
OtIeHHaaror llocrr4ruyrr,rft
Pe3)/,ilbTaT
KonruyHnxarlrBHbre:
.[)a6o'raror B fpynre,
ycraHaBnHeal.or pa6oune
oTHO[reHHf,, YtaTQs.
eS$exrunHo corpyAHr4rrarb a
cnoco6creoearr
npoAyKruBHoft roonep alq:r.v.

i
I lJrrrrcsrearol  co



coBepuaeMblx Aeft crBl4ft

4r) Pa6o'r'it r.t
MOlr lH0c I  b

3neKTpI4r{ecKofo ToKa

( s  s o , 5 l )

-PaccqurblBarb Pa6orY u

vroulHocrb
gneKTpuqecKoro roKa;
-Bbrpaxarb eAHHI4Uy
MOTqHOCTH r{epe3

eAr4HI4IIbI Hanpf, )KeHI4q I4

CHJIbI TOKA:

_yc.faHaBJ rr4Barb

3aBI4cI4Mocm Pa6orut
3neKTpI4rlecKof o ToKa oT

Hailp{)KeHpIq,

cr4JIbI TOKa I{ BpeMeHI{;
-KnacQr4 OI'rI lHPoBarb
3reKTph LIe0KHe

npr,r6opsr no norPe6lgenaofi
HMI{ MOTUHOCTI]

,rfu.IHocrnr,le: I'I:naeParor
pa6ory v MoulHocrb
3neKTpHqecKofo TOKa.

O6bqcusrcr ycrPoftcrno 14

npnHu?rn Ae[crefls
BarrMerpoB I{ crIerqI4KOB

3neI{Tpo3HepfIiI4

florganare,'IbHr,Ie:

Ocyurecrelxror iloucK rr

BF,rAeJreHHe seo6xoAuvofi
nu$opnrauuu, BltAelsror
KOI14 TIECTBEHHbIE

xapar(repHcrI{K14 o6texton,

:JAIAHHbIE C'IOBAMI{.

AHalltrupyror o6-neKt,

BbIAeIqf CyIqeCTBeHHE'I9 vI

HecyulecTBeHHble IIpu3HaKI4

Pery"lnrnnuue:
Cal,rocrosre"rrbHo
cpopuyrupyrcr
rro3HaBaTeJlbHyio uejlb 11

crposr Aefrcreus B

coorBercrBtllz c Hefi
KounrynumarI'IBHbIe:
Yrreror (nln pa:eunaror
cnoco6socrt) c uolroutuo
BonpocoB Ao6bmars
HeAocraloruyrc
uH$oprvauurc.
O6NteHuealorcs 3HaHHsMI4

N{e}KlI)' rTIe}Ia}{u fp\/nilbl Ant

tlpr4H x' rr4r o (l Q exrnnHrx

coBM ecTHF,IX peureHI4I4

ElnHuuat
pa6oru 3neKrplaqe-
gKofo ToKa, npl4Me-

t - t , lcr \ l  t , tc  I I ! l  I lpa l iT l l -

xe ($ 52) .
lluflopumopuan pa6oma
JW 9t<Llsnepenue
Motr4Hocmu u pu6omut
moKo 6')f leKmquqecxo[t
- ' l t l t l l l l ( ) )

-BrrpaNam pa6orY roKa B
Br.u; xBru;
- I43MepgTbMoIIHocTbI l

pa6or'1'r 'oxa
B.]laMrI9, ECnorb3yq

aMnepMerp, BOJIbT-

Merp, qacL'I;

-pa6orarb B rpynne;
-o6o6urarb H AeJIarE'

i  Bt tBct . t t , t  o  ry- lo lu l locr i l  l l

Jlnqsocrsrte: I4:tueP*or
pa6ory 14 MolrlHocrb
3neKTpl{riecKofo TOKa.

O6-r,scrtxtor vcrpoif ctao Lr

ilp14HuHrl Aeficrefis

BarrMerpoB tr cqerquKoB

sneKTpo3HepfI{I4

fIo:nanareJILHbIe:

Ocyuecrel*or rol{cK rr

Br,rrte ilQllllc rteo6xolulrofr

a6ore B 3rexrpl4qecxoil nu0oprrlauuu. BuAelsror



t . n

.*.

JIA\4IIOqKC KO-rI 14 qCCTBeHHble

xapaKrepI4crl4KI4 o6'E'eKroB,
3AAAHHbIC OIOBAMI4.

AHa:ru:rapyror o6teKt,
BbrAeJIflfl cy[IecTBeHHbIe vr

HecyruecrBeHHbIe [pI43HaKI4

Per-y.rrrunHsle;
CavocrosreJlbHo

QopMynl4pylor
rlo3HaBaTenbHylo ueJlb tI

crposr AeEcrBus B

coorBercrBuu c uefi,

I ionr uy utr  nar l lBHbIe:
Yveror (n:ru pa:euearor

cnoco6socrr) c novorutro
BorrpocoB Ao6r,tuarr
HeAOCTaIOIIIyIo
uH$opnrauuro,
06lrcH u eanrcl 3iJailrrsMtl
MexAy qJleHaMH fpyfinbl Ant
nprrH srlrfl o Q Q exruau rx

coBMecrHblx peruesufi

48 Harpeaauue
npoBo/lHI4KOB

3JIeK',r 'p14 rrecK14l\4 fo-

rcou. 3axos ,{Noyrr-
JIeHua (A 53)

Kos,(escarop ($ 5a)

-O6rscHqrb HarpeBaHl{e
UpoBOIHHKOB
c toKot\I  c I I03lI I l l414

MoneKyn[pHofo cTpoeHtls
BEIUECTBA;
-paccqr4TErBaTb Konl4qecTBo

TCIIJIOTbI,

BbrnersgMoe npoBoAHHKOM C

1OKt)N ' r  I IO ' , Ja-

xony Axoy.ns-Jlesqa
-O6'sscnqrb Ha3HaqeHI'Is

KOHAeHCaTOpoB B TeXHI'IKe;
-o6rsclrgft, cnoco6u

yBeJ]aqeHufl u

) , l \ {e l Ih l I ICHl .1 f i  CMKOC f  14

KOHAeHCaropa;
-paccql{rblBarb

sneKTpoeMKocTb
KOHAeHcaropa, pa6ory,

KOrOpylo coBeplxaer
). f teKTpH I iecKoe noj le

KOHAeHcaropa, 3Hepflllo
KOHAeHCaropa

,llnqnocrnr,te: O6t,scngror
flBJleHI'{e HarPeBaHI't s

rrpo BOI{Hr'{KOB
3rreKTpI4qecKI{M TOKOM HA

ocHoBe sHaHuft o crPoeHHI4

BEUIECTBA

fIo:Haeare!'IbHbIe:

Bsrduparor era4 rparluqecKoft
\ IOI ICI I I { . aAexearHofi
BbIACJIEHHbIM CMbICJIOBbIM

EAHHHIIAM,

rofr4qeQKue
paccyx,uenuit
Peryrnrunuste:
Calrocro'glerbt-Io

Qopvylupytor
IIo3HaBarerbHyro LIeJIb

crposr Aeficreus
COOTBCTCTBUT4 C HEU

Kom*ryuunarl{BHbIe:
Yrrcror' (nlu pa:nuearor
cnoco6socrr) 6parr na ce6s
r{Hr{uuarl4By B OpfaHH3auI{H
coBMecrHoro Aeficrnug

Crponr
IIEN14

vI

B

49

50

ocBerueHnq, npeAoxpaHl,{T e ntl

B coBpen.{eHl'tux upu6opax ;
-xnaccuQuul4poBarb

"f[uqrtocrsr,te : 
tr4:ntePs]or t4

cpaBHrrBaIOT CI{ny roKa B

rlenti. paOory H NroulHocrb

3neKTpHrrecKofo roKa B

IAMNE HAKA"IIHBAHLTfi U B

|A}OUICI4 JIAMTIE.

Kopo'r'roe 3aMbIKaHI'Ie,
npe/'Ioxpalrure.rl?I (S 55,
s6)-

Ilanana HaKaJrI4BaHHq. | 
-Pa::rHuarb IIo npuHuuny

3lerclpnuecKr4e HafpeBa' ] aefrcrnur
lerE,nr , tc  i tpu6opr. t .  I  lavt l l l "  lJCI lo, i lb : lve\4 l , Ie  i (J l r {



JTaMIIOT{KH, nppIMe-

HreMbre Ha rrpaKTr.IKe;
-aHuru3upoBarb 14 Aenarb
BbIBOAbI

o [pI4r{HHax KopoTKofo
',]a\'t blKa r lu t :
-cpaBHr.rBarb naMny

HAKA,TI,IBAH14g

r.r 3Hepf oc6 epef aroul{e

JIAMIIOqKI4

fIorHanareJI[,HbIe:
Brtaersror o6o6qenntd
cMbrcJI Ia tpopualruyrc
crpyKrypy sal.arru.
Brr6aparor, co[ocraBrqlor
o6oc Hosbrnarol cnoco6st
peueHprs 3aAaqv.
Perylarunnsle: Bnocsr
KOppeKTr4BbI pI AOnOrHeHIrt

cnoco6 gBol{x leftcrenft e
cnyrlae pacxoxAeHI,Iq
')1 a.rroHa H pea,'rbl{ofo

AeficrBI,rs.
Kommyuuxarl{BHbIe:
Yqarcs ynpaBntrb
noBeAeHueM rraprHepa -

y6ex4arr, ero,
rioH rpoilI,rpoBal-b,
KOppeKrHpoBarL' H
orreHrrBarb ero,uefi creug.

5 t Konrpo:rnnax pa6ora Ne3
SlexrpuuecKLr e f, B JreHr4 f,

-ffpnMeHflrb 3HanHt K

perxeHr.rlo 3aAaq

JIH.rHoc.lHste:
.{err,roHcrpupy}or }naeHue
oeuraTb 3a&Aqvt no reMe

52 ( l t l o 6 r [ u r o u t n n  y p o x
3av€rnrrfi ypox

---l},rcr r'fril 'r b c i1oKxa,fo\,r
ana cny[raTb
AOKJIAAbI, TIOAIOTOBJIEHHbIE C

I4CnOnb30BaHITeM

npe3eHraul{ u : <<Wcr oput
pa3Br4Tr,rq 3IreKTpI4qecKof o
oc Bcr  l ic  t  l l r  ' I  ) ) .

<tr4cuolr:oBaHue reIIJroBoro

Aefi crBlrs 3neKrpnqecKofo
roKa B ycrpoficree renJrI4II 14
uHrcy6aropon>, <lrlcropur
co3AaHHs KOHAeHCaropa),
< l  lp r . i vorer t t ie
aKKyMynsropoB);
rr3roroBHTb "rrefi ,leHc rcyro
6aHxy, BbrnonHeHue
vH AUr.V Ay an utrrx g aAaHu fi

" 3,le x't pHrrec KlIe tIB.;IeHug"

fIosHasarerbHLIe:

Brr6rapalor nau6oree
eS$exrueHue cnoco6r,t
perxeHus 3aAaq, OcosHaHuo
v ilpou3BonbHo cTpo{T
pe Lruible BblcKa3bIBaHIrg B

nliqbMeHHoft Soprve
Peryrnrunuue: BttAelgror
u oco3Haror ro, qro yxe

ycBoeHo 14 IITO eIUe
IlOAneXr{r ycBoeH14r0,

Oco'lriaroT KaLIecTBO Vl

ypoBeHb ycBoeHI{s

KomiuyulrxarnBH[,Ie;
Onucrmaror coAepx(aHl4e
coBepuraeMtx Aeiicreuia c
rleIrF,ro opr{eHTlipoBKII
l rpe,ul eTHo-npaxruuecxofr
u ltu uuoit Aefl TelbHocrl4

) J Marsntroe
rroJre. MarHnrHoe
I]oIIe nprrMoro ToKa.
MarsurHrre nr4Hvrv
( s  5 7 , 5 8 )

---Brrge.rlgrb cBg3L, Me)K.qy

3neKTpI4r{e-

CKIiM TOKOM H MAIFII{THbIM

IIOJIEM:
---'o6r,rcHl r b otstr3b

HanpaBneHl4tr Maf-

rrr.lrHbrx nuuuit Maf HIzrI{of o

IIOJIq TOKA

C HANPABIIEHHEM TOKA B

,rluqHocrrrr,rel tr4cc:reayrcr
Aeftcrsue 3neKrpt{qecKoro
TOKa iIa MafHHTHyTO CTpeJrKy
fI o3 H a gare,'I[' Hr'Ie :
Ilnr.i{e,rstor rz r}oprvry:rnpy}or
npo6nenty. Crporr

,'IofuqecKue uenl4
paccyN.ueHnfi.

YcraHan:ruearclr ilpaqliHHo-



MarnnrHoe
rrone Kary[IKh c ro-

rou. SlexrPoMarHI4TbI I{

14x npt{r \{eI leuHe ($ 59) '

IIa1opamoPnun Pu6oma
,lYb I 0 <CfopKfl sneKmqo-
MAeHuma u ucnblmuHue
eeo deilcmquil.

flocroguur,te
MarHI4TbI. MarHurHoe

I IOIe f lOCTOflHHEIX

Nl 0l-t t I '1.f  Oli ,

MarHuruoe ilore
3mt: r i t  (S 60,  61)

npoBoAHHKe;
-npHBOAI4rb npl4Mepbl

MaIHI4THbIX leleuufi;
-- yc'l utl all j l  i .t Ba-l-b clit: l t,

MexAy cyulecr-
BOBaHI{eM 3rgKTpl4qecKof o

TOKA I{ MA|HI4THbIM NONEM;

-o6o6urarb 14 AeJlarb

BbIBO,{bI o pacfloIOXeHI4lI

\ l r l f  r i l l1 ' l l f , ix  c  I  pej loK BOKpvr

ilpoBoAHI4Ka c roKoM

-Hasltaarr, cuoco6rt
ycI4JlQHI4fl MafHI4T-

soro AefrcrBnfl KarYruKlI c

t o K o l \ l :
-uplIBOAI4rb npl{M epbl

r4CilOrb30BaH14q

SneKTpoMafHaTOB B rexHI4Ke

ra 6rny;
-ycTaHaBnHBaTb cxo,[cTBO

\ le ) i . r l v  KA-

ryruxofr c roKoM 14
narHsrsofi crPelxoti;
-o6'rscs grr YcrPofi crno

3neKrpo-
MA|HI4TA:
- -  p a 6 o  i a ' l ' l ,  l i  l  P Y r l t e

-O6r,scHqrr

BO3H14KHOBEHI4C MAIHI4THbIX

6yp". H aMaf HI{aII4BaHI4e

)i(gJrl0:la;

-uonyr{aTb KapTI4HbI

\{AIHI{THOIO TIOJTS

rIoJlOCOBOro H

ayroo6pa:Hofo MarHI'IroB;
-oilt{cblBaTl' onbITbI IIO

CIICACTBEHHbIC CBq3U

Pery,lnruauule:
CanlocrosrerbHo
tpoptr't1'.nnPYrcl
no3HaBareJlbHylo ueJlb I

crpoqr Aeftcreug I

coorBercrBuu c ueit

KorwnryuuxaruBH[,Ie:
tr4cn o:rt:Y'tor aAeKBarHbIe
r3rnKOBble cpelcTBa ll, i ls

oro6paNeuur cBoax qYBcrB,

l,rrtc:refr tl euvit

Jluqsocrsr,te: Ha6nro.qator
MAIHI4THOC

KaTyUIKLI c

I '1lr o t ae:runaor
3IIeKTpoMafH14T,

l{ctlblTblBaror ero Aeffctel4s'

I40oneAylor 3aBI{cI4MOCTb

cnoficre 3neKTPoMarHI'ITa or

CHJIbI TOKA '1 HAJIIII{I4$

cepj leqH14Ka
florgaBare"'IbH[,Ie:
Rr,tnolHgror onepaulrl4 co

3HAKAMI4 LT CI4MBOJIAMI4.

Yrrteror 3aMeHsrb TePMHHT'I

onpeAerleH:afiMvr. BrtAelsror

oO r,exrti 14 npoueccbl c

TOr{KI{ 3peHI',I[ uenofo vI

*racreft

Pery,lrrunnste:
CauocrosrerbHo

Qoptr,ty:ruPYm
lio' lHaBarenbityn ueJlb n

crpoqr Aeficreilq B

coorBercrBrau c uefl

Kouuynurcarl'rBHbIe:
YcraHaelunarcrr Pa6oune
oTHOUeHI4fl, YtuTafl
:{l(rcr runuo colPYAHI4qarb H

cnoco6creoears
rIpoAYKTI4Buoil xooue

,Ih.rHocrHrre: Irl:yuaror

SBJIEHHg HAMAIHi{qI4BAHNS

BCUICQTBA, Ha6lroaator

cl p)il(lypy MarHHrHofo rorq

TIOCTOSHHbX MAIHPITOB.

O6uapyNueaior MarHI4THoe

nole 3ev:ru
fIo:n anare,rbHble:
Ocvuecrersior rloI4QK 14

Aeficreue
TOKOM.

f raM al 'H t l  r l l lBaLI14lO BeuleJl g IlbrilcJleHI1e neo6xoruauoft



-o6brlcHsrb

B:aurto/IIencTBAe rroJ rl0coB
anooprr,raUaiz. Blr4eufaloT pr
o6ocnogrraalor fr.rrrore3br,
rrpernaralor cnoco6rr lax
rrpoBepKr.r
Pery,rnurnusre:
Cocraergror rInaH u
i IocneAoBaTeJrbHocT6

nefictsufr

\  Iaf t  I  11' l-o B;
-o6o6rqarb H Aenarb
BLIBoAF,I o B3al4Molert.crsnvl
MAfHHTOB

Ii o rvr my H lr xarr.rB H r,re :
Paseuearcr yMeHpre
HHTefpr4poBaTbcr B fpy[fry
cBepcrHprKoB r{ cTpoHTF,
npoAyKTr.iBHoe
n:al.inro,'IeftcrBne co
c 89 pOTH I{K aMII 14 B3DOCJIbTMI456 -UOTrtCHtTb npLTHIII{n

Aeilcr Br4 fr 3nexTp oAB ur ar e rrfl
u oltacln ero npr.rMeHelus;
-IIeper{ITcl[Tb

ITper{\{)'trlecrBa 3neKTpo-
Aelrlare.rreii no cpaBHeHr4ro o
TCNJIOBbIM14;
-co6rzparb oneKrpuqecxufi
ABr,{faTeIIb
rrocrorHHoro rorca (Ha
rrore,nu):
-olrpeAerqTb ocHoBHbtc
AeT AJrtr 3neKTpr4qecKo f o
ABH| AT e IIfl tro cTosH HOto
TOKA;
-pa6orarb B rpyrne

I JluvHocrHnre:

lO6Hapyxr4Balor Aeficreae
I nraruarHoro [oJrr Ha
I npoeoaHnK c roKoM.
| tr4:1*raror rTpr{Hrluil AeficrBus

i 3JleKTpoABlrraTens. 1:

i Co6uparor z r4crrbrrbrBaror

I 
MOAenb 3neKrprzqecKoro

I ABr{raTentr nocTosHHofo ToKa

I fIo:lHanare!'rbHbre:
I Ana:u.i':llpylor o6T,exr,

I BbtAeJ[rr{ cyulecrBeHHbre vr
I uecyruecrBeHHbre npu3HaKH,

i BrrpaNaror cMbrcJr evryar\HLr

I pa:.nuuurnru cpelcrBaMr4

| 
(pllcyHKn, cr4MBOJlbr, cxeMbr,

I  3naKH)

]  Pery, rarnBHbre:

I Onpeaeruror

I rTocneloBarenE,Hocrb

I npoMexyror{Hbrx ueleft c

I 
yqe'ioM KOHeqHOfO

I Pe3)'.rlbraTa

, I io:rr l ry,H n KarHBHbre:

I Pa6orarcr B rpynfle. Vqarcs

I aprynaeHrnpoBarb cBoro

I ro.rxy 3peHr.rs, cnopr4rb a

I 
orcTaHBar6 CBOIO no3r{uvro

r rreBpa)K/'IeoI{bIM llnt

] 
ounoueuron o6pa:ona,

I CnyuaTb tr cJlr,IluaTr,

, 
JuvHocrHrre: I4zyuanr

I Ycrpofrcreo u npHHuHn ,r. I
| .TBnrarenfl. O6rrcuruor I
vcrpoircrso. npr.trruran I

I aeffcrerzr r4 rrprrMeHeHrre. I
I no:ruanare,,rbHr,re: I
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AHarusupyror obleKtnt,
BbrAelsq cyIuecTBeHHbIe vr
HECYI{ECTBCHHbIE NPH3HAKI{.

Crponr rorl4r{ecKl4e uerll4
paccyxleHuft
Pery,'rrrunntte: Craegr

1'.re6uyto 3a.4aqy Ha ocHoBe

coorHeceHl4s I43BecTHofo v

HCE3BECTHOfO

KomuynurcaruBHr,Ie:
Yqarcs apryMeHrl4poBarb
cBolo roqKy 3peHl4tr, CnOpI4Tb

ra ol'cTal{BaTb QBO}O IO3I'IIII4IO

uenpax.ue6HblM AJls

orrnoHeHTon o6paso\,I

57 3aq€umtfr ypoK:
SneKTpoMarHI,ITHble
gBJIEHNf,

-llprarteuflTb 3HaHI'lq K

pgrxeHl4ro 3aAaq

JIu.rHocrnure:
.{ernroucrpupy}or YMeHI'Ie
peurarb 3AtrAqI4 ilo reMe
"3rexrpotvtatHHTHbIe
gBreHI,Ig"

florHanare!'IbHbIe:

B116r.rpator
eSrperrueurte

nau6oree
cnoco6rt

peureHas 3araq, OcosuaHuo
v npoI43BOnbHO CTpOflT

per{eBblg BbICKa3bIBaH?Is B

rrr4cbMeHHoft SoPnae
Peryrrrunnrre: OcosHalor
KaqecTBo v\ ypoBeHb
ycBoeHl{fl. Ouennea}or
Aoc-f HrHyrufr pesYlrrar
KonrnrynuraruBHble:
llprlepNuBalorcs
MOpaIIbHo-3TI4q9cKI4x I'I

NCI{XOJIOfHqECK14X

npr{HrluloB o6tueHus u
co'rpyAF{xrlecr!a--



5 8 Zcroquuxn
cBera. PacupocrpaHeHHe
cBera ($ 63)

Burprvoe
,{BI,I)IiC I I I I C CBCTLIJ-I

($ 64)

-Ha6lrclarr

[pqMoruHeftHoe pacnpocr-
paHeH14e cBeTa:
-o6rscusru o6pa:onaHue
lc 'HI i  I {  i l0 .1IYTeHH;
-ilpoBoAHrb

r4ccneAoBare.nrcxufi gKcrre,
pr4MeHT [O nonyr{eHriro TeHr4
u nonyTeHr.r;
-o6o6utarb 14 AeJrarb
ublBO,'l l) l o l laC rlpOCTpaHeI{au

CBETA;
-ycTaHaBJrr{BaTb CBs3b
MexAy ABuxeHr{eM 3enrra,
Ilyusl u Co:rnqa r4 BosHr{K-
HOBeHHeM nyHHbrx H

coJl i rerr f r  r ) IX la  rvcnui i

-HaxoAurr flolxpnyro
:lBe3Ay B co3Be3Ar.ria Eo,uiuoft
Melseluurr;
-ucr]oJTb3ys iloABAX(HylO
Kapry 3Re3iTHoro ne6a,
or rp0Acir,]' l b r ro";toiKelrHc
TINAHET;
-ycTaHaBniiBaTL cBit3t)
Mex.qy ABr4xeHr4eM 3enala lr
ee HaKroHow co clrenofr
Bpe\{crr ro.{a c
r,rcr roir b3oBaH Li eN,l pHc)'HKa

HLIKA

JllrqHocrurre: Ha6lrolaror
14 o6:rscnsror o6pa:lonaHue
TEHH T4 IIonyTeHr't.
IrI:o6paNaror Ha pr,rcyHKax
o6racrn reHI4 a rroJrvreHpr
flornasareJrr,Hbre:
Brrpaxaror cMbrcr curyarJuu
pa3nHr{HbIMH CpeACTBaMr4
(pucynxu, cuMBoJrbI, cxeMbr,
:naxu)
Pe ry.lgt lrnrrure:
CavocrosreJrbHo

Sopuy:rapyror
rr03HaBaTeJrbHyro qenb
crposr AeIcrBlts
COOTBCTCTBLIPI C HC

Ko nr iny n l.r na-rr{B rrbre :
O6uatorcq H
esaI4NaoAeftcrByror c
naprHepaMn rro coBMecrnoft
AesrenbHo cru r4 rrr4 o6nreuy
aHQopivauuefr

n
B

59

O lpal 'cune
cBera. 3axon orpaxeHr4fl
eBera ($ 65) fl:rocxoe
3epKa, ' ro  ($ 66)

-Ha6nroaarb orpalKeH ae
CBCTA;
-npoBoAprTb

HC c,rc.To B arc"[bc xaii :txc-
l i g p h N . t e  l i f  I l O  H 3 y q e H L 1 l t )

3AB14CAMOCTI,I

y|Jra oTpaxeHr4rr cBeTa oT
yrna naAeH un; -o6tncHsrb

3aKOH OTpaX(9Hr4q CBeTa,
.rlexaTb RhrBo,rlbr. npriBollr4Tb
t lpHMepbr
oTpaxeHus cBeTao r43BeCTHbIe
H3 [paKlHKH
-llpranreHsrb 3aKoH
oTpilKeHas cBera
frpn nocTpo9}rr.rr4
H3OOpaxeH l. irr B lrrrocKoM

3epKane;

Jluqnocrurre: tr4cc,'relyror
ceoficrea u:o6paNenur B
3epKane, Crporr
r{3oopaxeHl4s, roryqaeMble c
I  IOM OI]IbX) TIJIOCKI4X

3epKanbHbrx noBepxHocTe
fIo:Hanarer'rr,Hbre: Vlreror
nrr6nparu, o6o6rqeHuue
cTpaTef ai{ peueHr,rr 3a4a}ryr
Pery.qgrusHrre: C:raqaror
crroco6 cBoHX Eei4crBrfr c
3AAAHHbIM 3TAITOHOM,

o6uapyNnaaror orKJroHeH14s
H OTN,UqVIfl

KomrrynnrcATrrBHbre:
O6rrtruorcg a
usalrN4oAeilcrByror c
naprHepaMr4 rro coBMecrHofi
,qerrrenbHo cru urv o6uenv

Ha6nrolaror
CB9TA,

-crpor.lrr, H3oopaxeH r.1 e
TOTIKH B TIJIOCKOM 3CDKA,TIE r.rHdopuauuefi

flpe:ron,t,reHl4e cBera. JIn.ruoctHsre:
3 qtg r r r I ltcJ o,\rir clt-t1ri

-Ha6nroaarb npe.:roM JreHpre
Irp9lol!.Il,erII4q



JIaHrt r .
Onruqecxas. cvra
rrr4H:Jbr ($ 68)
f.rras u 3peHr.re ($ 70).

-pa6orarb c TeKcroM
yue6uuxa;
-rrpoRolIrTrr,

u:o6paNaror
qepe3
frpH3t\{y

xoA tryuelt
I]penoMJlf,rOrqylo

14ocn eAo tsare.r tcxr,rit 3Kcn e-
pr4MeHT rro [penoMJ]eHlrro
cBera npH rrepe-
xo.4e nr{a H3 BO3I)4(a B
BOIY, A9IIATb BI,I-

BO]ILI

flornaeareJrr,Hbre:
Brtpaxaror cMbrcJr cvry arJrru
pa3naqHbrMz cpeAcTBaMr4
(pacyura, crrMBoJlbI, cxeMbr.
:gaxa)

-O6t sclrrrb Bocrrpnrrrr4e
Perl'.rarnenr,le: C.lrnqaror
ceofi cnocoO AeficrBp.r, c
3TAJIOHOM

KomuyHuxaTlrBHr,re:
Pery,rupyror co6creeuHyio
AC'ITCJIbHOCTb TIOCPEACTBOM
peqeBLIX ,qelicrnaft

a:o6paNeHur
fJIA3OM IICNOBCKA;
-npLTMeHsTE, 3HaHAs tT3
Kypca $wzuxu u
6u o,tolu lI,l.ng o6r,gcHenas
BOCrrpr4qTU.s
rzso6paNeuux;
-cTpot4rb lz:o6paNenae e
Qoroannapare;
-rroAfoToBr4Tb

rrllc'lell rit tlu ro <Oqxa"
AanbHo3opKocTb H
6.nnsopyxocrr>,
< CoepenrenHbre olrr.rqecKr4e
upz6opr,r: $oro-
anl]apaT, Mr.rKpocKorr,
fe. IgcKOJI,  nl lHN{er*
HeHH9 B TexHI{Ke, acTopr,rs
wx putBnTr4fl>>i
-nplzMeHsTb 3HaHr.Irr K

tr4 :o6paNeHHfl , AaBaeM bte
rr l l lJtr i i  (g 69)
PerueHue 3&Aa.{.
flocrpoeHae
a:o6paxenurl, uo-
nyr{eHHbIX C no-
MOUIbIO JIAH3

Jfa6opamopuaa pafloma
JYb 12 <<flon_yrlsHue
usodpatrceHun npu
noMOU4U JtuH3bt))

-Crporzrt n:o6paNeHua,
l l i lBacMbr0
,ruu:oft (pacceueaioruefi ,
co6aparorqeft)
An.fl cnyrraea: F>f,ZF<f, F<
f<) tr.
-pa3nrTrlaTb MHr4MOe v
Ie i . lc ' t  gt t  r  e: t t , t roc
a:o6paNeHux
-Ilpanrensrb 3HaHr4q K
perlreHr4ro 3a.4aq
Ha rrocrpoeHr.Te
aso6paNeHtafi , Aasaer4trx

1l i g g_5 !1 \ 1:!M loit! 14 rr r.rrr:o ii
-l4snrepnru cpoxycHoe 

----

paccTosHI4e LT Orr-
Tar{ecKy}o cany nvH3br;
-aHanr43HpoBaTb

troJryqeHHbre frpH noMo-
t t { r . I  j I r . i } t r j  f i l  t  l :o6paNen l t l .

"illrquocrnsre: Ha6,moaaroi
XO! ;11q9fi qCPC3 BF,IIIYKJIrIE
H BOfHyTbre JII,rH3br,
tr4:trepxror Qoxycuoe
paccrosHr4e co6rzparcqefi
JrHH3br. ' Irl:o6paNaror xoA
nyteft Lrepe3 nr4H3y.
Rbt ' r r r cJ r r r t l T  yBeJ I t {L IeHHe
JIII H3bI

flogHaaarelrlbHr,re:
Brr6aparor, corocrAB rrfl.roT LI
o6ocHoerrealor cnoco6u
peueHr4s 3ailaqu. Brrpaxaror
ct-p),l(r)/p)' 3a]IarrH pa3HbrMr.r
cpe.4crBaMH
Pery,rRurnuue:
flpuHunraror
rro3HaBaTenbHyro ueJrb,
coxpaHqroT ee npr4
Br,rlo.ll l leHuri yuedutrx
lefi.creuftAenaTb BbIBOAF,I,



IrpeilcrfiRntrr) pe3ynbrar B
Br{Ae raoJrHu;
-pa6orarb B rpynne

KonrnryunnarfiBHbre:
I IpuaepNuBarorcs
MOpanbHo -gTliqecKI,IX u

IIcI4XOJIOfuqeCKprX

npr4Hrlr{noB o6ruesus pt

o ) Iio r lrpo"rrr, r r aa pa6ora Nl4
Ceerosrte rrBJrenr4t

--_ flprrvcuflr-r, 3I'rar{Iirr K
perrreHrto 3aAar{

"r[tt.tHo c.Ittr,te:

l{ernroucrpapy}or yMeHI4e
o6t,gcugrr onrr4qecrl{e
gBJIEHI,Ifl, cTpo14Tb

H3oopaxeHr.ir ilpe.qMeToB,
nonyqaeMbre npr4 IIOMOUIE
,ITI'IFT3 I{ 3CPKAN. BbTqI4CJIqTb

onrn L{ccKyro cHny. Sorcycuoe
paccTosH14e Jrr4H3br
flosnasareJIr,HLIe:
Br,r6upalor san6olee
:S$exrueurre cnoco6st
perrreH14s 3ailar{, oco:uauuo
v [pori3BonbHo cTposT
per{eBF,re BbIcKa3bIBaHIIg B
nHcbMeHHofi  $opve
Pery,rnrlrnusle: Oco':garor
KaqecrBo u ypoBeHb

OrIeHasarcr

AOCTr.r f HyTbrr4 pe3ynbrar
Koumyuuxarr{BHbre:
Onucrmaror coAepxaHr4e
coBepuaeMlx Aefrcreafi,
ricnonb3ylor aAeKBarHbre
f l  3 rn Koubre cpeJlc'f Ba,'I"-It

oro6oa>xeglifl cBoIrx vr,tcleft

r Y C B O e H I l g .

14roroeas
K()  t l ' l ' pOi l l ) l l i t t l

O6o6rnesne

- flpunaeusrb 3HaHriff K
pe r r re  l i l r  ro
' \ n \ a q

-flenoncrpupoBarb

np93eHTaur4r4;
-BF,rcTynarb c AoKnaAaMv v
yLracrBoBaTb
e r.Jx o6cviir,iorIuH

"lIlr.rHocrHnre:
flenroncrpapyror yMeHI4e
npr.rMeHrrTb TeopeTriqecKlle
3HaHHs Ha npaKTr{Ke, peurarb
'la,'({.rrtH Ha ilpt{NIeHeHHe
3Hauufi, noJryqeHHbrx npl4
H3yr{eHHa Kypca Sz:nxa 8
Knacc. Pa6oraror c "rcaprofi
3HaHHit", Aeranu3r{pyfl Lr
yror{Hsq o6ruyro KaprI{Hy,

Iu6irrr  rrru |  ctr f l 'J14 MelKny
palAenaMu, I{3yrIeHHbtMu s 7-
8 xnaccax
flosHaearer'IbHr,Ie:
B116uparor saa6o.nee
eQdrercruanrre cnoco6t't
pcnreHrzs 3a.qalr .  Oco:Hauuo
vI nporr3BonbHo crpotr
per{eBble BbrcKa3brBaHHg B
nrcbMeHHof i  dopMe.

floaropeuue -flpunaensrr, 3HaHHq K
peureHr{ro

I43Ur{9CKUX 3AilAq



CrpyrrypHpyror 3HaHI,{f,.

Ycranasrraealor npr4r{r4HHo-
CJIE.4CTB9HHbIE CBS3I,I

Pery,rarunnnre: OcosHaror
KaIrecTBo u ypoBeHb
ycBoeHr4s. Oueuuealor
4ocrurnyruft pe3ynbrar.
Br,tAersrcr I4 oco3Halor ro,
I{To yxe ycBoeHo 14 r{To erue
IIOAJIEXI]T ycBoeHr4ro,
oco3HaroT KaqecTBo vr

)'poBeHb yaBoeH

Ko na myn u rcarr{B H r,r e :
Ouucrmaror coAeplxaHr4e
coBeplxaeMbrx Aef crBr{ft ,
flporelxror roroBHecrb
aAeKBaTHO peafr4poBarb Ha
IJyxAbr Apyfr{x, oKa3brBaTb
noMorrlb rr 3MouHoHanbHyro
I]o



Onuca H ne MarepuaJrbHo-TexHr,r qecKoro o6ecueqeHus o6 paronareJlbHoro

I IpoI Iecca

fraeHr,re oco6eunocru yue6no-MeroAprqecKofo KoMnneKra (yMK) no $u:urce cocrosr B

ToM, s'ro orra o6ccrrelruBae-r npecMcrBeHHocrb KypcoB ocHoeHoft tz cpeluefi [rKoJrbI' a raKxe B

uolsofi Mepe peanu3yer rrprrHrllrnbr AesTeJrbHocrHoro no.4xoAa, qro rloJrHocTblo coorBercrByer

MrrCCpIu 14 U9JIsM IIKOJI6I a O6pa:OeaTeJIbHbIM 3aIIpOCaM O6yuarOulNxCr'

Als Rn1noirc'se rrr{n Rcex RrjjIoB o6r,qarorqnx pa6or no $urlixe a 8 Kraccax n VMK I4Merorcs

y.re6ullx, yuc6 tr ute ttoco6lrs :

o fl€prnurcras A,B, @u:ura 8 rtracc APOOA .Mocxea 2014 r.

. Jlyxaruur 13,14,, i4aaHoea E.B, C6opnLIK 3a.{aq no $ra:Nre 7 - 9 ruracc

Mocxea < flpoceerueHl'Ie) 2010 r.
" . Terpaau nrr .rra6oparopHbrx pa6or no (xt:uxe, 8 x.nacc. K y'r. lIepsIIIlKHHa A.B' -

Nlt  t  t  t  t , t i r iua P.I I , .  I ' { l rar roua B'R, <r3x' lart  ct l  r r"  20 1 5

Cucreva Koli'fpoJII4pylorrlyx Marepr,Ia,ToB, no3Bolflrolqux oUeHI'ITb ypoBeHb 14 KarlecrBo zuauuit,

ytteuUfi, HaBhtKOB O6y.rarOutuxcfl Ha BXOAHOM, TeKyUIeM II I'ITO|OBOM 3TanaX H3yrIeHEs

upeanaera BKJloqae'r e oe6s c6oputlru reKcroBblx za4aauit"

o Bonxoe B.A. Tecrr, t  no Susuxe MocKea <Baxo> 2010 r '

o 3opus H,tr4. KI4M OI43I4KA 8 xracc Mocxea <Baro> 2013r.
o Q>n:rrrr iu,  e6opnnK Bonpocog rr  3a. l tatr .7-()  xraccl l ,  i l l l ropF,I  MapoH A'E' ,  f loroffcxl l r i

C.B., Mapon E,A,, nApo$a, 2013 r'
o Cavoc'IoflTeJILHLIe I{ I(oHTpoJIbHbIe pa6orrrt" ILA. Kuprarc 2015 r'

MerOAaqecxoe o6eCneqeHue yue6Horo [peAMeTa <@nslaKa) s 8 xJracCax:

r KanaeueuKlrfi C,E. Opexon B.fl, MeroAbr peueHl{q 3ana+ no Srzrure n cpeaHeft uIKoJIe

Moct<na <flpocneutenl{e) 1 987r
r eu,rrrrr l .  8 x:acc. I{grlra J(irf l  \ /r lr .rrcrrt.  O. O, l ta6apAutr, Cl, Izi.  l ia6ap,cuHa Mocxea

<IlpocaeuteHue), 20 1 0 r,
r Pa6o,rrrc npofpa\,r\, t l ,r .  Orr ' :rrxa 7-9 t<:laccrl,  cocr, E,Ll.Trzxonoea <[po@a>,2013


