
Mlruncrepcrno o6paroBaur{fl rr HayKH pocqrficnoft (DeAepaqrur
(D e4ep aruro e ro cyAap crB eHHo e 6ro4xrerno e o 6p as on areJrbH o e yqp e)KAeHrze

Bbrcrrref o upo S ecczoHaJrbHoro o 6pasonauua
<B,uaAuulrpcnufi rocyAapcrneuurifl yHr,rBep cr.rrer

rrMeHV A.uer<canAp a fpuropb eBrrqa lr Hurco.nan Cro"rreroeblx)>
(Il"uIV)

EP)rAArO

llpopenrop
Ara.{ecxoft pa6ore

A.A.llauSunon

() ./o

PAE OTIATI IIp OIPA MMA ArI CUr{frJII4HbI
Hn"nuupfrHAr orrrrrnA

(tranilteHoBA trHe Aucun uurrr,t)

Hanpannerue rloAforoexu 12.03.05 Jla:epnaq rexHuKa rr jra3epHbre rexuoJrorurr

llpo cpz:m/nporpaMMa rroAroroBKrz

Yp o n eHr Br,rcrrero o 6p a"s on au us. 6 arca naB p r{ a.r

Oopr,ra o6yueuux oqHarr

20

Ceuecrp Tpy4oerranocrr
aau. e4,/ uac.

IIenquu,
qac.

llpaxluu.
3AHflTIdfl,,

qaQ.

JIa6opa'r.
pa6orrr,

qac.

CPC,
qac,

@opnra
IIpOMe)r(yTorIHol'o

KOHTpOLTT
(eKs,/saqer)

6 4/144 36 1B Sxsarvreu (36)

hroro 41r44 36 1B Snsaueu (36)

Bna4arvrup 20



1. IIEJTI,I O CB O EHUA 4UUII4IIJIT4HbI
Identltu ocBognlzf, AI4cIII4[nI{Hrr (rr,ro4yru) I{eluuefinar onruxa .qBrrrrercrr cfoplruponaHr{e y

o6y'raroquxc.f, IroHI{Mauux SuzulrecKr4x ocHoB uenrauefturrx orrrr{qecor* u"renruft , i,pctran',,oo,
[onyr{eH[e [paI(TI,IgecKHX HaBbIKOB UX pacrrera Lr MoAeJ]r4poBaHr,rs Anfl rlocJreAyroulefo
IrcrIoJIb3oBaHVfl' sT:/,X sHauHfi rlpll pa3pa6orre u orrrrrMr{3arlr4r4 MeroAoB, cpeAcrB 14 TexHoloruft,
I{CIIOIE3}'IOqVX na3 epHoe I43IyrIeHr.Ie.

3 aha'ru Arr cqurrJrr4 Hbr :

' Teoperl4qecKafl IIoAroroBKa B o6lacru drusuxu HelraneftHrx xnfleHrafi, Iro3BoJrgrotuarr
6y,qyqzM rrHll(eHepaM opl{el{Tl4poBarbcr ts noroKe nayuuoft r,r rexHr,rqecrofi rau$opMar\vvn
o6ecueqzsaloqafl I,IM Bo3MolIGocrb r,Ic[orb3oBaHlz.s HoBbrx cpzsuuecxux nplzHrlqrroB
neluneftuoft onrrarz n o6nacrsx cpeAcrB I{ccJreAoBa:nuituira3epHbrx rexuoloruft;

o $oprvrupoBaHl4e nenrznefinofo HayqHoro MbIrrrJIeH!rtr, B qacrlocrl,I npaBrzJrbuoro rIoHrzMaHI{.{
rpaHI{II npl4MeHl{Mocrrz rpzsuqecKzx noH"rrr4ft, 3aKoHoB, reopafi ruaHefiHofi c[z:uxu rz
yMeHI4g oII9HI4Barb cTerleHb AocroBepHocrrl pe3yJlbraroB, noryrIeHHbIX c rIoMo[Iblcr
SKCrIepI4MeHTaJIbHbIX I.{JII{ M areM arnrrecKr4x MeTOAO B ITCCneIOB aHr4rr ;

o nrrpaOorxa ilprleMoB u HaBbIKoB pelreuuft KoHKperHbrx 3a1aq n o6lacru c[nsnrcra
He.uuHefinrrx r<one6anufi 14 BoIrH, rroMofarcrlrzx cry,qeHTaM s AanrHefirrela peruaTb
r4Hr(eHepHbre 3 aAaqr4.

o o3HaKoMJIeHI{e cryAeHToB c coBpeMenuoft uayuuoft annaparypoft n nrrpa6orKa y Hr4x
HarIaJIbI{bIX Ha.BbIKOB IIpOBeAeHr4g 3I(CleprzMeHTaJILHbrX HayqHbIX UCCle4Onanufi
Qusuuecxux.snreHuft n o6racrz uerznefiuoft onrzxu u orIeHKr4 nofperxHocrefi usNaeoeuuft.

2" MECTO AITCqII[JIr,IFIbr B CTpyKTypE orlolr Bo
,{ucqraunzna <Henuueftna.fl orITHKa)) orHocurc-fl K 6agosofi Lracryr ourosHofr

npo$eccvouanruoft o6pasonarenrnoft [porpaMMbr. Zsy.reuue Arrcrlr4nJrr{Hbr rpoxoAr4T B urecloM
ceMecTpe.

finx ycneruHoro ocBoeHl4t Kypca c]usunn cryne]rraM ueo6xo4anao 3Harb cneAyroruue
pa3AeJIbI errclllefi MareMarIrKIz u dlusuru: [ndlfiepeHlll4anbHoe r4crrr4cJrer{ue, tr4urerpalrHoe
IrcsI4cJIeHIre, Aualntl,IqecKat feoMerplzr u rruneit:uar. alre6pa, Pl4rr, SneAaeH6r BeKTopHofo
aEarrkr3a, @yur<qrzu .KoMnJIeKcFIoro nepeMelnroro, [racfQepeuqaanbHbre ypaBr]eHr4jr, Dlenreuru
Teopuu BeposrHoc'teft u MareMarl4llecxofi crarr4clr4Ku, Ocuontr orrrrrrg{, I(orepeuru afl, orrruKa,
Ocuosm xeaHroe o.ft gneKTpoHrzr{z.

Ocnoenue ,4l,rcrlrdrrrrr{Hnr ueo6xoAuMo .4rs H3yr{eHur cjreAyrouux Ar,rcrlr4rrJrrzH yue6uoro
IIJIaHa: <Bsazuo4eficreve nasepHoro Llr'nyqe:nntr c BeqecrBoM), <IIa^:epnal rexHr4Ka),
<OugF{ecKI4e I{ MareMarurrecKue npIzHIII{nbI aAarrrr{BHofi onrurn>, <Hayuuo-I4ccJreAoBareJlbcKat
pa6ota B ceMecrpe)), BbIrIoJIrreHr{e BbrrrycKHofi rceanafturauuouuoft pa6orr,r.

3. KOMTIET EHIIPII4 OEYIIAIOilIII| O C'I, O OPMI4PYEMbIE B PE3YJIbTATE
o c B o EHLrfl . [)WCIIprrr Jrr4H[,r (M O AyJrfl )

B pesynrrare ocBoeHrr;_ ALrcIJLrrrJII4HbI o6yraroqr,rfic.l 4onrceH reMoHcrpr4poBarb cneryroqr4e
p$yJrbrarbr o 6par onalmx :

cuoco6nocruIo K rlpoBe.4eHl,rro usnrepeurzit Iz r4ccJreAoBalkrg.pa3ltvrrHbx o6reKroe no sa4atlrofi
MeroAr.rKe (lIIt-3);

cnoco6uocrblo I( aI{aJIIa:y, pac.rery, npoer(Tt4poBaHzro u r(oHcrpyr{poBaHr,rro B coorBercrB2rkt c
TexHI'IqecKuM 3aAaHr4eM TlrfloBbx clzcreM, npx6opon, 4eralefi Lr y3JroB Ha cxeMorexHr4qecKoM rI
orreMeHruoM ypoBHrx (lIK-5).

B pesynntare ocBoeHLIli' Atrcr\krnJlr4Hbr odyrarorquficx 4orxeH AeMoHcrpr4poBarb cneAyrorur4e
pe3yJrbrarbr o6pason aHr.rr :

1) 3uarr: rprzszueclcrze ocHoBbI rrpoBeAeHrrs rrsMepeHLrtr. Lr r4ccrreAoeaHraft Herunefturx
orITI'IqecKIrx ssr9Huil V scp$ercron (lIK-3), MeroAbr anaJrr43a, pacuOra, lrpoeKTr{poBa1nfl. u
KoHcrpyl4poBaHLrg B coorBerc"IBvrv c rexHr{qecKLIM 3aIaHr,IeM HeJrrzHefinrx olrrrrqeclo4x gr4creM.
npu6opne, Aeralefi Iz ysnoB Ha cxeMorexHurrecKoM rz gJreMeHTHoM ypoBH{x (lIK-s).



2) Yruerr: [poBoAI4Tb I{3MepeHI,ItI u uconeAoBanuit uerunerznrx orrrr4r{ecrr{x qsrenufi u
sdrQert'on (lIK-3), aHanl43l,IpoBarb, IlpoBoAr4r'r, pacu0r:lr, rpoer(rupoBarb r4 KoHcrpyr4poBarb B
coorBercrBlrl{ c rexHI'IqecKIzM 3aAaHr4eM Helraueftnrre'orrrr{qecKr{e czcreMu, npu6opbr, Aer&trLI
I4 ysnbl na3epHbrx cllcreM Ha cxeMorexHr4rrecKoM rr 3JreMeHTHOM ypOBH.{x (|IK-S).

3) B'uaAerr: r{eroAaMn rIpoBeAeHI4rr r43MepeHr4rr v rzccre4onaHuft seruneftnrrx
oIITI{qecKI{x -gnneuuii Ia e6$erron (lIK-3), MeroAaMr.r aHurr43a, pacudra, [poeKTrrpoBaH]'ltr u
ItoHcrpyl{poBaHl{g B coorBercrBl{Ir c rexHrzqecKr4M 3a.4aHr4eM HeJrr4Heftusrx onruqegKr4x cr,rcreM,
npa6opon, Aeraleft PI y3JIoB rIa3epHbIX cl4crer{ Ha cxeMorexHuqecKoM r4 gJreMeHTHoM ypoBHrrx
(rrK-s).

O6rqaq
4. CTPYKTYPA I4 C OAEP}ITAHI4E AI4CTII4IIJII4HbI (MOAYJI'I)
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1.. .bleluuefr Haq olruna. BBeaenne. 15 4 ,,'
9

Jlexqu.s L llpe4nrer HerHHefiHofi orrrlrKlr ll r.leropr{rr ee
pa3BHTr4rr _ 7 aL q

J leKrlr.r.f, Z. Koreper{THbre HeJrrrHeft no - onruqecxue
s$Senur B 2 1 4

Pa:ael 2. Teop[rr HelrurreiiH(Hrrrr{qocKr{x sarrennfr . 'r', 6 4 L2
Jlelrqus 3. Helpr uefiHurft ort<rlnx cpeAbr 6 2 4
J leIquJI 4. (D eHoueHoJrorl4llecr(o e olluc aHue
gocnp HI,II\4.{ I4gOCrefi _ 8 2 2 4

JleKrIu[ 5. Me'roA MeAJreHHo MeHrrouIHXcs aMrrnHTyA B a
L 2 4

lelge{! ?t L2 6 I4
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6 2 2 2

J f.eKrlr.{r U. I lapaMerpn{acKoe ycuneHue 7 2 2 3
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5. OEPA3OBATEJIbHbIE TEXHOJIOTIII4

' JIeIflII4oHHo-ceMI'IHapcKa.[ cl{creMa o6yueuux (rpa4uqrzoHHbre rgKquoHHbre 14

upaKTr4r{ecrne saHmul) ;

o ira4creP-KJIaccbl (qeuoucrpar\Lrtr Ha [paKTVrrecKrTX 3aHrrr4rx rrpr4]rrlr4rroB pacqera 3a aq
no pa3nur{Hurru'reuau);

' [pI{MeHeHI{e MyJIbrI4MeAI'Ia texnoloruft (npone4euze Jrgr(Ur4oHHbrx zausruft c
[pIzMeHeHIreM ICoMI]brorepHbIX np93euraquft Lr AeMoFlcrpaqr4oHHbrx ponr4r(oB c
rroMotrlbro rrp o eKTopa rzJrrr r(oMnbrorepa) ;

' IzHqlopMaII14oHHo-I(oMMyI{I4KaIII'IoHH6Ie Tex}roJrorr4rz (npalaeuenue uncpopuaqr{oHFrbrx
TexHoJlorufr gttst MoHlzroplrHra reKyrrleit ycrreBaeMocru cryAeHToB rz Kor{TpoJrfl suaHaft),r Bcrpeqll c rreHbrMr4 v crrelllranucra]\{r{, pa6oraroulLrMar B HarrpaBneHLru pa3Btrrtrtr n
I'rcnoJlb30BaHI,I.{ IIepcleKTI{BHbrx na3epl{brx rexnororrzfi .

6. OUEHOqHbIE CPEACTB A AJnrTEKvrrIEfo KoHTpOJrrr yCTTEBAEMOCTr4,
rrP o MErtvr o tIH oI4 ATTE c TAIII4IT Iro I4T o rAM o cB o Errufr

AII C III4IIJII'IHLI I4 yqE E H 0 -ME T OAI,ITIE CIt O E O E E C IIE TIEIII4 E
CAMOCTOTITEJIb HOI,I PAEOTbI CTyAEHTOB

Tercyrquft I(ollTpoJrb ycrreBaeMocrl{ frBJrrrercrr pacrrpe,qer€nHurvr 14 ocHoBaH Ha orleFrr(e
He0ICOJIbIQIX CO CTaBIrrrcqux.

1, Pesyltrarrrpefirunr-roHTpon{.
2. Brruolueur4e lpaKTrzrrecKr.rx 3a1aH:zir..

Bapuaur 1.

1' O6r-acul{Tb pa3nl4'{Hr,Ifi xapal(Tep nsauuogeficrBr{r cBeroBbrx noleri ualofr rz 6olr'rofi
I,IHTeHCI4BHOCTI4 C B elIIecTBOM.
2'. Blrquclurb orHolrreHrle neruuefinrx Boclpr4uMr{unocreft *Qrt't+t)1rQ,tt--, ilrrr coceAHr4x
HerrerHbl:x [op.f,AKOB (tTI > 2) KaIC Synrquro flapaMerpa nerunefiHocra, orpeAerrreMofo
$opuyrofi E:ElEun,.
3. onpe4eru.rrb Harrp[r(eHr{ocrr] oreKTpr4qecKoro nortrr E B na3epnoM rrylrKe ArzaMerpoM 1 uu u
Morrlgocrbro 1 nBr.
Bapuau'r2.
1. Kar<onrr Qrzsra.recrze [pr4arrzubr Henvneftubrx or]Trzare cxux snneuuit?
2. flpeo6pasoBarb $oprvryny Atrfl. :r.ptrrtr.recxoft uHTeHcr4BHocrrz Jra3epHoro [yLrKa raK, .ryo6br c
rIoMoIIIbl:o Hee Mo)ItHo 6rno olpeAentlTb KpHTV.recKyro aMn nv-ry1y cBerotsoro BeKTopa B

^), | , r-l

na3epHoM nyrrKe. [,, = -!!t ^ 
.l+l' 76n,trtnoa* larl

3. Oqeuurb AI4aMerp rItITHa n Qoryce o6berrrasa AJrr rra3epHofo u3ryqeurds Morrlsocrrro 10
t<Bt, ecna rpe6yercl o6ecnequrb Harrpllr(eHHocrb olreKTprzqecKoro no;1s E: 3 . 10a B/cryr.
Bapuau:r 3.
1. Kaxon SrEszuecrufi clmrcn BeJIIzr{I,IHrI x(m) - neruueftnofi nocnpuuMrrqBocrr4 m-ro nopl4rca?



2. Brrqucnuru 
"upgy:Tp_ 

ueluneftuocrra li:ElEur., ;tnfl rz3nyrreHr4_f, rzMnyJrbcHoro na3epa
I4HTeHOIIBHOcrbro I:I0'"B"tltu2, paclpocrpaHrrrouleroc.rt B oAHoaroMr{o1{ oAHopoAHoM
I(pI4craJIJre, He sBJr.f,rorrleMcrr MarHr{THbr\{ Marepr.ranoM (l : 1), c xapaKTepHofi nanplrxeHr_rocrbro
BHyrpr4aroMHoto norl Eur: 1010 B/r,,r u nor(a3areJreM rlperroMJr eHutr n: f,5,
3. Onpe4enrzrb rrJrorHocrb MorqHocrr4 na3epHofo r43ryrreHr4rr N, ecJrr4 Haflprr(e]rHocrb
oreKTpuqecKoro noJrrr grofo rdJrfreHr{fl E : 10) B/cu,
Bapuaur 4.
1. I(aKosrt frnszvecrve npl4rrldHbl oAHoBpeMeHr{ofo Bo3HLIKHoBeHI4rr HecKoJrbrg4x BoJrH c
r(parHbrMr.r qacroraMu n uemaueftuofi cpele?
2' 3anucarl, Qoprr'ryny P = eofio) E AJI.f, aHl43orponHoro nrzueftsoro orrrrzgecr(oro r(pr4cranJra.
3. OnpeAeJIIzrE Hanp.uxel{Hocrl gnel(Tprzqecr(oro nowr E B Jra3epHoM lyqKe rr4aMerpoM
1 uu u MorrlHocrbrc 10 xBr,
BapuaHr 5.
1. Kaltonlr cpusuuecrl4e r,puquHbr oAFroBpeMer{Hofo Bosr{r,rKHoBeHr,rr Heor(oJrbr(}rx BoJr}r c
KparHbrMr4 qacroraMr{ n nerrznefiuofi cpele?
2. florasarr, uto ecJII4 Ha cpeAy nos.4erzcreyror rBe rrJrocKlre l4oHoxpoMarrzqecKae
BoJIHbI c pa3InqHr,IMI{ qacToTaMlz (D1 H C02, To I(BaApaTI4rIHarr [ontpu3oBaHHooTr, cpeAbr
6yaer coAep)I(arb fapMoHl4rlecKue cocraBn.flrcul4e ]Ia qacrorax 201,2a2, @t - @z v o)1 *
42,
3. oqeHurb Ar{aMero 

''{THa 
n $oryce o6rexruna AJ]rr Jra3epHofo r43nylreHr{r MourFrocrbro

10 rBr, eclu rpe6yerct o6ecnequu, HarrprrxeHHocrb DreKTpr4r{ecKofo nolst E:1.104
B/crr,r.

Bapnaur 6.

1' I(aronrr Qusrzuecxue [pzr{I4HbI oAHoBpeMeHHoro B03rrrrl(HoBer{ur HecKoJrblrr]x BoJrH c
KparHLrMlr gacroraMr{ n nemzuefiuoft cpeae?
2. 3anucarb BoJrHoBoe ypaBHeurze

a2f t I azl-:3 3 3 3 ILE, =e^tt^ " =| Iir+ rl|)Eol* r,#lZ|zfi,aru,*LLf zlu,,noaiE,,,_t,.,I" ar L7" '"'" "J ' " ot- L^-,F '1,=1 i=1 ,,=1 J:
a) Arrs' aHl{3orponHoro Jll4Hetiuoro; 6) usorponHoro Jrr.rHeftuoro; n) rcy6r,r-luo,neluueftnoro
OIITI4r{oCKI4X KpL,ICTaJIJIOB.

3' oupe4eJll4Tb rlJro'rHocrb MoruHocrrr na3epr{ofo zsryueunr { ecJr}r Fra[prr)r(eHHocrb
sreKTpl,IqecKofo rtor.s sroro rd3ryr{eFrun E == 106 B/crr,r.
Bapuanr 7.
1. O6rgcnrzrr, cylrlHocrr HeKofepeHTHbrx nerunefinrx sQSercroB B onrr4r(e.
2. lloKasarb, [orrgMy nau6onrruuft eKraA n nernueiirura orrt".recrs4e npoqeccbr 6yayr AaBarE
HI,I3IITHe r{reHbr B pa3Jro)KeHuu P(E) = eol6D E + IQ) E2 + ... -f ,Qi 8,,,-...1.
3. orleurzrb ArzaMerp [rrHa n $orcyce o6reKrrasa Arrrr na3ep]rofo r{3JryrreHurr MoulHocrbroI rBr, eclrz tpe6yerc.fl o6ecue.{zrb Hanpr}r(eHrJocrL 3reKTpr4r{ecr(oro nowt E : 1 . 104
B/crrr.
Bapuanr 8.

l, lloscHurb cxeMy orrbrra lI, OpaHr<eHa rro uadruo4euuro
i\ \ t', ogy

l[n[i*t-[=p]' ' : t),
ilnlcn ql K /e ():

f er{epaqr{r4 nropo li f apMoHr{r{u.

Lr= LiL

2. llonyurzrb BoJIHoBoe ypaBl{enlze Ans cpeAbr r: nerunerznorz norrpu3oBaHHocrbro. 3arr}rcaHr-roe
rn s. M atHkrru o ft c o cr an nnro tqefi 3 n er(Tp oM arlrrarH o r o fr o Jrtr,
3. o{euurr I{HTeHcuBHocrb Jla3epHoro r43ryqeFrr,rr, r(orAa nore E B ryqKe craHoBr4Tcrr
COIIOCTABI4MbIM C BHVTDHATOMHETM I' NAq rrN}I'ET]'I'TE TT^ [ gNI"
cMbrcrr. (3.5*1016"i,f;frT-oMHBIM 

I4 pa3rlor(eHlre rortpr43arE* P no cteneHtlM rIorItI E repner

BaprzaHr 9.

1. B .reu cocror4T tlrasz.recrzft currcn BoJrHoBolo (cf a-:onoro) cunxpourzsua?



2.3armcatl cf oprrayny P = eolQ) E AntI aHl43orporrHoro rrzueftuoro onrurrecKoro Kpr4craJrna.
3. OueHHrb rlJlorl{ocrb rloroKa oHeprr4r4 1 ra:epnoro r43JryqeHkrtr, npu rcoropofi npo[cxorr.rr
3fieKTpuqecrzft npo6oft cy<oro oquqeHuofo or rrbrJrr4 Bo3Ayxa, I{axar rrprd JToM aMnrrgTyAa
Hal1p.fl)I(eHHocrl{ SneKTpl4rrecKoro nonrr Eo? Karcoft MorrlHocrrz P na:epa gro coorBercrByer, ecru
la:epurfi ryrt r4Meer Ar4aMerp d : 0.3 rr,ru? flnraua BorrHbr n3ryr{eHurr },= 10.6 rurru (CO2_na:ep),
AnI{TeJIbHocrb I4MrIyJIbca t"rn : 1 MItc, I{oHI{3aIII4;I B cyxoM Bo3Ayxe npor4cxoArzr npr4 sHepfr4a
onel(rpor{oB IJ : 12 eB, ArrLfiJa cso6oAHoro up<l6era oJrer(rpoHoe / : 3 * 10-a q,,r.

Bapuanr 10.

1. B LIeM 3aKrloqaerc.fl rloJlyxJlaccuqecrnft rroAXoA rrpLr paccMorpeHl,rr4 n:auvlo4efrcrB1tr
3 JIeI(Tp oMaf HIZTHO| o II3IIyqeHI4t c n erqe Crn or.ra ?

2. fint MareMarrrqecKyro 3arll{cb yclonuft Tofo, rrro Frer(oroparr orrrrzqecxarr cpeAa rrBrrrrercs
cra6ouoruorqarorqeft v cla6ouelraHefi uofi .

3. Oupe4enl4Tb reH3op IcaAparl4r{Hofi nocupuaMarr4Bocru *Ql , Kpricranrra KDp, o6laAarorrero
clzMMerpr4eft42m (rerparouarbHarr cuufoHrz.r) Arr l,= 1.064 naxrr,r. (d36 = (1.1 + 0.3)10-e cfc3,
d1a=(0"95+0.06)dro.
Bapnaur 11.
1. o6l;rcnnrr, I(aK BJII{.f,er clrMMerprrr orrrrzqecKoro Kpr4crMJra Lra efo uerunefiuyro
noffrpr43arlr4ro.

2' 3arou rvcilepckru ueluueftnrlx Bocnpr4r4uqunocrefi v LreM oua o6ycrosreua?
3. Onpegeru4Tb BI{A TeH3Opa JIIanefiHofi Boclp{4r4Mrrr4Bocrr4 cii, ecrrvnoffrpr43arlufl P (Pi: cijE.i)
opr4eurr4p o B aHa rrap NrJreJrbr{ o gneKTpnqe cr(oMy n o mo E.
Bapuanr 12.
1. llo-gcHurb, rloqeMy B KBapI{eBbIX creKJrax, [pr4MeHrreMbIX B olrr4r{ec1r{x aBeroBoAax, He
Moryr rrMerb Mecro uenrEuefturte s$Sercrr,r BToporo noprlr(a,
2. Itaron tprzsuvecnuft cvrrcr uentt"r,ur f'ul - uanr"rdnoft nocupuuMqr4Bocrr4 4z-ro nopr4ra?
3, TeH:op ArzoJrerflpr.i.recKoft rrpoHr4qaeMocrr,r r:Jrrr Kpr4craJrJra r.{Meer Br.rA

crM.

BapnaHr 1.

1'llolcnurb fpaHIzI{bI [pHMeHI4MocrI4 JIrIHefinofi vroremz lpyae - Ilopenua ssauraoAeftcrBr4rr
u3Jlyr{eHu{ c Beu{ecTBoM.
2' O6rflcrturb, nor{eMy rnrt npo3pauHofi (r-renofJrorqaroqefi) onruvecrcofi cpe4rr Im /l) : O.
3 . Karon $u:uvecr<rzft clrucn [pocBerJreHrzr rrorJrorqarculefi cpe4rr?
4. C'Mrasr useecruoft ecrecrBeuHyro IITr{pr4Hy nos6yxr4e}rHofo aroMHoro ypoBHq T0, oueHurb
HeorlpeAerleHHocrb 6)" AnuustBorIFIbI rforoua, I4:3ryrraeMoro [pr4 rrepexoAe gJrerffpoHa c Aar]FrorogHeprerurrecKoro ypoBufl Ha ypoBeHb c rrlenrrueft euepruefi.
Bapnaur 2.
1. o6rncrrzm Qzsnvecrcuft crrarrcr trreHoB B ypaBHeuuu ABHIr(eHrrrr BbrHylKAeHHbrx 3aryxarour4x
rore6anuit o,{Horo o cu}rJrnrrrop a.
2, ' Itaxosa cBtl3b Me)I(Ay uenuuefiuuMr4 lor-flpn3oBar]HocrlMr4 cMe]r(Hbrx rroprAKon p('). p(rr+L) ,
rrapaMerporu ueluHeftr{ocrr4 E : E/Ear,
3, I(arcoe rpusuvecrczft currcl sflrpexrunuoro
uuorofroroHHoro npoqecca o(k) rz or r(aKr{x
ou sanrzcur?
4. fla:rt Qusuuecroe o6t{cHeHrze xapaKTepa
3 aBr4crzMo creft , up egcraB Jrer-rHbrx r{a pr4c.
BaprzaHr 3.

CEIICHI4'I 16

IIapaMeTpoB
t)

1-,,llonyuurl 3aBr,rcu\{ocrb lunefinofi BocrrplrlzMgaBocru
X"'(c,:) or rracrorbr Anrr cpeAbr, n rco:ropofi rcole6auns



orITHqecKI4X gneKTpoHoB tBJrrrrcTcg rapa.roHlrqecro{Ml4, 14 r4Meerctl ToJrbKo oAHa pe3oH a]rc]Harlqacrora. LIz o 6p azurb gry s aBrzcr.rMo crb rp acf uue crn.
2' fiarc xapaKTeplzcr]rKy MoAenI{ anfapMo}rr4rrecKoro ocrlzrrlrrrropa c rcy6z.rHoft uerusefisocrsro
B paMKax N4OIeJIIT aHfapMoHaqecKofo ocrlHnJrrropa? (K2: 0) -ypanHeFrr{e [ydl$rzura. I(arofr
[poqecc oHo orrucbrnaer?
3, IloqcHrarb, rroqeMy 4n.a 4nyxcpororJHoro
npolopr{r4oHaJrbr{a r{Ba.4paTy MoIIHOCTT4

QoroeneveHra.
4. B .re^a cocrorzr sQdlexr lllrapra?
Bapuaur 4,
1' Itanyro IloByIo uucpopvrarll4lo rlo3Borltlor nonyq'Tb Mo4enr4 arrapMor{rrsecr(r4x ocrrr4JrrrrropoB
rro cpaBr{eHr{ro c JrrrHefinofi uo.4eltrc?
2' 06ourosarr ueo6xoAHMocrb xsauroeoft MoAerrH esar4\,roAeficrBr4rr r43Jryqelrur c Ber{ecrBoM,
3' lloueuy B orITI{r{ecKoM KpIzcraJIJIe HMeer Mecro pesxuft pocr BeporrHocrrz lruorocporoHHbrx
llpoqeccoB rIpI4 yBeJII4qeHI4[ rrHTeHcr{BHOCTTZ rraAaroqefo na3epHofo 14 3Jryq euust?
4, Lr'etotcfl rBa HMrrynbcHbIX JIa3epa, I43JIyrraroqrrx Ha or'oft r{acrore, Ho c pa3JrrrqHbrMr4
AJII{TOJIbHOCT'MI4 I,IMIrynbCoB: oOOTBeTCTBeHHO 11 = 1 HC V.C2:10-3 nC, ItarOii 

"*,r"* 
14 nOLIeMy

rIpeAnoqTI4TeJIbHee )vffr HoIIOJIb3OBaHTTI B OrrroBoJroItoHI-rbIX JIAHI4'X c Tor{rg4 3peHI4'
o 6ecne.reuus croft ro crr4 K olrr4rrecr(oMy upo 6 oro ?
Bapzaur 5.
1' flora:arb, qro B uemznefiHblx cpeAax l{apy,oaerc.s [pr4Hur4rr r]er4sMeHroc*r rracrorbr cBera
lrpa repexoAe r.r3 oAHofi cpe4u B Apyryro.
2, fiorcazatb, tITo B paMl(ax nnalilosoft MoAerru nsalauo4eficrBlre unreHcr{Br{oro cBeroBoro rro'
c Berr{ecrB oM rrpeAcraBJrrrer co 6ofi ueluuefi utni upoqecc.
3' r{eu orJll{qaerct rpoqecc InyxcforonHoro nepexoAa or rrpoqecca, npe4craBnrrrcqefo co6ofr
ABa rro cneAoB areJrbHr,rx o4uo Q oroHHbrx uepexola?
4' cpannurb BpeMt )I*I3HI4 aroMa B BlrpryanblroM cocroflHnu c BpeMer{e\{ )r(r43HH B peaJrb}roM
nos6yln4enHoM cocrorrHLrr4 npu 4n;n<cf oronnoM rrepexoAe.
Bapuaur 6.

1' Ha oclloBe cpopvynu rG,t)= z0)(a)* "tQ)@)E1,, roJryqarb 3aBr4cr4Mocrb rror(a3arent
IIpenoMneHu'I olrHrrecrofi cpe4rr or r4HTeHCr4Brroc I4 rraAar0lllefo Iz3nyr{eHr4n.
2, B qeM cocrorrr tpasnuecxne oco6euuocru 3a+aLrlt o pe3oHaHcHoM
I(ByxypoBHenoft xsauronoft czcreurr c

cp o'roscp cf erra B eJrur{r4Ha cuJrbr ror(a B c! oroeleneHre
Ira3epr{ofo r43lyr{eH[[, IIaAaloIIIefo Ha I(aTOn

nsaal,ro4eficrBwu

l\4oHoxpoMaTIZr{eCKr4M I43llyrreHlzeM,
o6trquo BbrpaxaeMbre rroHrrrr4eM (aroM.
oAerrrft uolev>?
3. 3anncarb saKoH coxpaHeHr4.f, oHepr?rr4

4rl 4nyxcf oroHubrx [poqeccoB, nor(a3aHHbrx
-'gl

lir,t J lr.

Ha przc.

4. r{orca:arr, rrro onrrz-{ecrcall
rBnrrergt nelunerZuuM npoueccoM,
Bapuaur 7,

upo6or1 a

l. Itarrze cfusu.recrug pe3ynbrarbr rro3BoJrrrer rroJryrrrzrr MoAenb 6urapuouuqecr(oro
n os 6yxc4eHrz{ o cqr{JrJrfl TOp a c r(B aAp arrz.rH o fi u e,nus eft u o crr,rc ?
2' B qeu cocrol.T [pI{HI{I4nI,IaJIbHoe orr,uque Me)KAy cra6r,ru I,r crzJIbHbM Bllerur{I4M rIoJIeM B
3a.4arre o pe3oHal{cHoM nsazuo4efiC'tBlrlr 4nyxypouuenofi KnaHroeofi cr4greMLr c
MoHOXpoMaTr4 qecKrzM usnyueunev ?

3. Karcoua cBrr3b Me)r(Ay sdrcfenrarrara feHepaqu}I Bbrcruux fapMor-rl4l( u ugorocDoroHHbrMr4
npoqeccaua?
4. Itar u norreMy nopofoBa_{ MotrlHocrr orr'ruqecKoro npo6o.r 3aBl4crdr or ArlrzrerrbHocrr4
HMnynBca uztyueuux?
Bapzanr 8.
1. B .rexa cocror.rr [paBr4no P. Munnepa a K r(ar(IzrM .'paKTur{ecl(aM BbrBoAaM oHo npueonur?



2. llprznecrra rrplzMepbl uerunefiurx orrraqecl(r4x rBreHufi, odycroueHr{brx HaJrr{Lrr4eM
f p aAtIeHT O B Tep M OAI,I H aM I4rIe CKI4 X B eIrI{rIIZH.
3. o6tlcsrzrr, roqeMy Hr4 [pI4 KaKo]\{ o6rpruou (He rra^:epnol,r) rrcror{Hr{r(e cBera
IruororloroHHbre rrpoqeccbr B orrrr4qecxnx r(pr4cranrrax He ua6nroAruoics,
4, llonyuzrb MareMarl{r{ecKoe BbIpar(er{r4e 3ar(oHa Byrepa AJrrr Herlr4ueftuoro rrorJrouegr4rr,
Baprzaur 9,

1, larn Susu.recxoe o6rscuelrue roMy, qro B cfopruyny zQ) =1/,r(6r6-k@- nnrr

-v 
4 " '-- '- (ri - ,o')' 

Ar"'

ry6rz'ruofi BoclpI4IzMrrI{BocrI4l') rr BXorr4T rcral arr,rqHarr Bocrrpr4uMqunocrr /2).
2. B qeiv{ cxoAcrBo vpaslrLrLrr4e Me)I(Ay o4uocporouHbrMa ru *uo.ocporoHr-rbrMrr npoqeccarr,ru?

1 l'Icnonrsy.rt OynAanreuraJlbHlle 3ar(oHoMepr{ocrr4 rnanronoli rfusnru, o6r,rrcHrarl
tpI43nr{ecKyro npr4poAy rrpoMe}r(yrorrHbrx cocrortnr,rfi, arepe3 r(oropEre rrpoxolprr arovHrrfr
3rrer(TpoH rrpr4 MHoro cp orouuol,r npoqecce,
Bapnanr 10.
1. flolyuzrl> 3aBr4olrMocrb lIzuefiuoft Boc[przr4Mrrr4Bocrr{ lt)(r) or r{acrorbr AJrrr cpeAbr, B
xoropofi xone6anun olrrl4qecKux oJIeI(TpoHoB tBrrrlorcr fapMoFrr4rrecr(IzMrz, w vrMeeretr 10116r(0
oAHa pe3 oH aIJCHAfl. r{aCToTa,

2. Moryr nu 6rrrl oAHI{ ABp(cloronurre rrpoqeccrr rttuefiurriraH, a rpyrr4e - HeJ]r4Hefinrruu?
Orser rro.scHlrrb Ha rrprrMepax.
3. IIpIE I(als4x AorlyqeHlz.f,x cnpaBeAnl4Bo Brlpa)r(eHrze Arrrr BeporrFrocrn rraHoroQoroHFroro

nepexora wG) =lf ,t'l = lr0l')o o f? llouer'ry B prrAe cJryaraeB crpora, crerreHFra;1

s aBr4cr{MocTb Hapyua er cn?
4. o6rxcnl4Tl, rlorleMy uelaueftHoe IIouIoxIeFrHe rra Hecr(oJrbr(o [opflAKoB Berzqunrr 6omure
nzuefi uoro rofJrorleHr{-rr.
B ortpo cl,l p efirunr-rconrpo"nn j\b3
Bapraau'r 1.

1. floKa3arb, qro Bbrpa)r(eHr{e n(ct, E): n(a) t n,,nfr AJrrr rror(a3arenrr [perroMJrer,rr4f, selunefiHofi
cpeAEr [oryqaercr r(ar( pe3yJrbrar Br(naAa ry6u,{Hoft Bocnpr4r{a4rllaeocru f3).
2. I1o scuu'rc p a6 ory B KP -n as ep o n r,r B Itp - y cu lur e teit .

3' flor<a3atb, qro Al4crrepcl4.s rpynloBblx cr<opocreft r4Meer a4ecro rr AInr rr4Frefrnb]x, v Antr
uelugepfnrx BoJIFI.

4, I(aronrr ocHoBHbre ceorictna colrzronon?
Bapuant:2.
1, O6rrcur{Tb, rroqeMy B Bbrpa}r(eHrrv rrfl nrn E2 = n2I +
IOKA3ATEJI'I NPEJIOMIIEHVIfl NPI/.CYTCTBYIOT TOIIbI(O I{ETHbIE

3
n^l' * trtrq rJAnrl... AJ L'L'.-"'.rTeI,IHOV q,aQTU

cTerleFrH aMnnr4TyAbr cBeToBoro
BeKropa"

2. B '{eAa orJIlzque ciloIrralluoro or BbIHy}I(Ae}rHofo paacetrrrr4trMaurerr,ruraMa - BpunruoeHa?
3. fiam xapaKrepr{crrrKy ypaBHeHrzfl Koprcnera - 4e Opusa,
4. O6rsculzrb, rloqeMy rpyrl[oBofi conurou He Mo)r(er coAep)r(arF, crrzrrrnoM 6o6uroe (6onee
20) Konu.recrBo BoJru.
Bapuaur 3.

1. Karc Bnlzxer suax peQpaKIIIaoIrHofo IaHAer(ca Ha xaparoep gBorrroqr4r4 cBeroBoro ryqr(a B
orTTr4qecKofr, cperc?
2,' flouer'ay tBJIeHI{e BbIHy}KreHHoro pacceflr-u4tr ManAem,ruraMa - Epultrlrosna a}raJrorr4rrHo
rIB JreH rzro 4r,r tpp ar<qr,ru Ha rrp o crp aH crs euHo fi p e urerre ?
3'- Cpanuzrr, crpyl(rypy ypaBIreFII4tI Koprenera - Ae Opn:a u nerznefiuoro ypaBHeFrr4t
IlTpe4uHrepa u suznuecr<rzrz cMbrcJr LrJreHoB B otr4x ypaBHelr?rrrx.
4, Cpaenurn cnoftcrna fiapaMerpl{qecKoro ycu,neHr4sr co csor1crsaprn BI(P-ycr4rre;rr4tr ra BpMB-
yar4lreHutr,

Bapr,ranr 4.
1, lloncuvtrb, B seM cocrolzr neluuefiHr,lff xaparcrep sBJreHr4r canaocf orycr4poBrs{ cBeroBoro
[yrIKa,



2' {or<a:arb, LITO npl4 BrIHy}I(AeI-IHOM paccetftivw MaHAemurar{a - Epuutosua BoJrHa HaKar{Kr4
Iz BOJIIIa pacce-f,HHofO rzslyqgsldt paclpocrpar{rrrorcr B rrporr4Borroro}nHbrx FrarrpaBJrgHr4rx.3' rlro xapaKTepl4sFor AHcrIepcI4olIHbIe rcosrlclrrzrlr.r enrir p1 u fz n o6o6qeuHoM ypaBr{eHr{r4
tBntlrcrul'IMc.t o6o6rqeFlHeM ypaBIleHLI[ ItaO a nerrzneftnofo ypaBr]eHur LUpe4ranrepa?4' lloueuy rlerblpexBonHoBoe cMeIIreHIze rBrlrrercrr oAr-Ir4r\4 u3 caMbrx He)I(eJrarerrbHbrx

::iT11^ orrrrrecKr4x eclclrer:roB B orrroBorroKoHHrrx cr4creMax rrepeAaqa nuciropuaqzrz?
SapuaHT 5.
f , ilpanecra MareMau,rqecKyro cloplayny, Aor(a3brBaroqyrc, rrro npr4 cpa:onoft caMoMoAyJr.,rqnr
$ opnaa o rrrrzqe cl{r4 x 14 MnyJrb coB H e r43 M eHrrercrr.
2' B 'rera cocrol4T tlorle3Hoe I{ BpeAHoe BJrzrtftLue BbrHy)r(Aer{Hofo pacce srctun Mau6errbrrrraMa -Bpuurcsua Entr orrroBoJroKoHHbrx tunuft csnzv?
3. flponepzrl c roqro4 3peHr{rr pa3MepHocr:u cpu:uuecrszx Berrr4r{r4rf, arro rrpaBbre Lracrr4c}oprrryLl
AJITI Al{cnepQrouuoft AII4I-IbI u uelanetinoft 4luuu Aaror xapar(Tepubre rrrunbr (Ar.rcnepcrdoHHa,
Anvua rz uelusefina_s AraHa).
4' ltrn qero B BoJIoI(oIlHbIX JIlrHHsx [epeAarIl4 uncfopuauuu rrp'Mer] trcTctr c)r(arr4e o[Tr4rrecKr4x
HMnyJrb c o B ?,{o x arrax B eJIr{rIHH c)Ig4M arorcl lzltnyl r crr ?
Baplianr 6.
1. Itar<osa cBrr3b Me)r(I
2, Ilocrpourb r(aarecrB 

,r.3, B .rela cocrorzr M
neycrofiuznoc*>? rItuI4oIlHatI

4' [otcasars, qro o6pasonaune orlrl4rlecKofo coruro]ra - 9To uerunerzurrft cpn:auecrcaft
IIpouecc.
Bapuanr 7.
1' flo'reuy rtpll lralori ReJrr{rrr4He rcy6uuuori Bocrrpr4r.rMqr4Bocrr,r x(r)nurrpuauoao crer(Jranelunefturte srlcperru reM IIe MeHee I4fparor cyrqecrBeHHyro poJrb B orrrorjoJror(orFrbrx Jrr4Hr4rrx
I] ep eAarM v H c[ oprr,raqrza ?
2' cpanHltrr' noporoBble MoIr{}IocrI4 ArL{ Bbl}ry}r(AerHofo xorra6anaqzoHr{oro paacerr'r4rr LI
Brrrr{y}r(AeHH o ro p ac c e r.uux Man geJrbrrrraM a _ E p urtrtroeH a,

l;S"9:::-:::, lo_l.ty rpyunonoft corrr4roH lre Mo)r(er corep)r(arb crralrKoM 6om,uoe (6onee
zu ) KonuqecTBo BOIllr,
4 ' I{arc Mo)I(Ho I{c[orll3oBarb coJIIrroI-Ibr B ol]Tor]oronoFrHbrx lruLrr4trx cstrzu?
Bapuanr 8.

1' flolcstzrr dttiszuecnptft cutrcJl srIeHoB B ypaBlreuLru Arnr uernneftHoro ua6era clasrr 4rucBeToBo|o rrMnynbca.
2' I{arcosrr l{ero.4bl rlport4Borgitctnust HerarrzB}roMy Brrr{flr,rr4ro
tcou6uHaquoHlloro paccexutrfl I,I BbIHy)nAeHnofo paccetrrr1tr Man4err,ruraua

BbIHY)I(AEHFIOIO

- Epznnroor-ra B
OIITOB O JIOI(OHI{IIX [ruIIJLIflX CSXS:a?

3. Karc BJrrzrrror orrruqecKr,re rrorepr4 B BoJronHe na MoAyrrrrulroHHyro
pacnpocTp aHeHLr:u na3 epFrbrx rzvrnylrcon?
4. Ilo[cHrarb 3HaqeHrre noHrrr4rr (treprdol coJrrzroHa),
Bapuaur 9.

ueycrofi.rnBocrb npu

1' o6r''flcHlzrr, roqeMy $a:onal caMoMoA)/Jrrrrlr4r [pvBoAr4T r( qacroruoft MoAyrrrrlr4rz
oIlTr4qecKux I4MIIyJIbcoB.
2, {orcasa:rr,, rrro varcurr,ralturrft rcoscprfnqrzenr
coBIIaAeHrzIn qacToTbl HaKarrKr4 u
6pulmosHoBcr(oro qac-rorrf ofo cnBr4ra,
3. Herr.t o6r.scn{e:rcrt pa:luuur,rfi
xapal(Tep gBOJrIOrII4r4 BOJTHOBOfO lar(eTa
r:apvc. au 6?
4. CpaeHurr cnoficrea
clyu4awrenraJrbHofo coJrrzroHa LI

OIITIZI{ECIfiZX COJIIdTOHOB BbICII]I4X

BPME-ycrzJreFrr4r r{Meer Mecro npa

Ittl



rroprAr(oB,

Bapuanr 10.

1' [oxa:arb' rITo trBlrelr4tr BbIHy)I(neIIHoro xoirl6r4r-rallnoH]rofo paccerFr utr Lr BbrLry)r(AeHr-roro
paaceflTrLrfl MaurenluraMa - EpurtntoeHa l:IaI$IaAbIBaror orpar-Ir4aleH Lrtr Lra a4aKc4MarrbHyro
MOIIIHOCTE' OIITI4geCIfl4X I4M[yJ]bCOB, I4CIIOJIb3y9MbIX B OIITOBOJIOI(O]IIIbIX IIzIHI4IX nepeAaLlr4
uurfoprr,raqza.
2' florasatr, qro runeitHatr rcou6rznarlux AB)D( peurenzfi BorlHoBoro ypaBlleHgrr Anrr
SreKTpl4r{ecKoft coctasnqrculeft TaroKe sBJrrerct peueHHeM 3TOf O ypaBHe1|4rr.
3-'- cpanHrzrn crpyl(rypy ypaBHeHI4.s Kopreneia - 4e opnsa'a Herauefruoro ypaBHesr4rr
lllpeArzurepa, u susu.recKrafi cMbrcJr qrreHoB B sTrrx yparHerrurrx,
4' llo.qcHlarb ycrloBlrlt, ueo6xoAlztrtble Anr cfoprraaponaHr4r orrrrzqecr${x coJrr4roHoB.

frp o uexryrorrHarr arrecrarruq 
''p 

oxoAr4t n 6 opnne or(3 aMe]ra,
Boupocrr rc onsaN{erJy
1. llcroprin u [peAMe,r ueluHefinoft onrurcrz
2, I{nac cu cpnKarJrr fl u enun elin o - o urrzrr e cr( ux e cf c} err o n
3 . KorepeurHbre t,I He Kof epeHTHbre Herruueft nc, -onu4rrecKrre s cp cf ercrrr
4, HetuuefiHoe [orrrorqerrr,re cBera
5. feueparlrr.f, cyMMapHbrx rz pa3r-rocrr{brx rracror
6, flap arra erp r4qe cKatr reHep aI1rur
7. Brrnyx<4eHHoe pacoetrlne
8, Vpannenu.s Marccseilila-.Ilopenqa B speAe
9' HenrzHeftnrrft orrclrzK cpeAbl Pagnoncenrze rroJrrrpr43allr.rl4 rro crerrerrM r1oJrt
1 0, Ilenrane i,tuar- no tnpr43 arlufr
1 1, feHepaqul nropoli rapMoHr4ro,r (unrerpanruufi no4xo4)
12' oeuotvreHororuqecxoe oITI4caHIre o[Tl4qecrffix Boc,rpnI4MrIHBocreftxpucrat,tr{rrecr(ax cpe4l3' TeHsopbl ol]rHrrecls4x Bocrpril4Mtll4Bocreft llepecraHoBoqrrbre coorHolreFrr,r[, Cnoficrna
cr4MMeTprzu orrTr4qecrs4x cpeA
14' Meroa MeAJIeHHo MeH.{Iotqnxc{ aMIJILITyA ,qnn cpeAbr c rcaAparr4quoft ueruneftuocrmo
(rpexcporouHbre B3arzrvroAefi c,rnzs)
l5' Cizcreva crarll4oHapHrIX yKopor{eHHbIX ypanneHufi, flpudnurreune 3aAaFr}roro rroJrrr,
Cooruouresrzs Msulrz - Poy,
16, fenepauun aAalruofo rroJrrr
17, Oasonr,rfi c
18, feuepaqu.rr ;*r;.H:#HXpoHr{3Ma'.
19. VpanueH]al AIrfl Me,qneI-IHo Melrtrculrzxc.r 4eftcrearerrbr{brx a\4rrnuTyA rz Qa:.20. ToqHoe perreHr4e AJr{ reHeparlur,r Bropori rapuouurn. 3axnar c].la:rr,
27' lrapaurerpzqeclcnfi reHeparop cBera (llfci. llapanerprar{ecxoe ycr4ner-rr4e. I{oec}r}uquenrrr
y cuneHu tr nap aMeTpI4 rrecr(of o ycr4nr4TeJrrr,
22' llaparr'rerpraqecraft rel{eparop. llepecrpoftra qacrorbr. o4nopesouaropur,M Lr AByx

rpuuecrnft reHeparop ncrpeuHofi BoJrr_rbr,

ITII4XC' aMlrnlrryA B TeopHI4 p aclIp o crp aHerrr4tr B o JrHoBbrx nar(eroB,
bre ypaBHeHrzr.

24' Bropoe npra6nuxtel{He reopl{Iz Akrcnepavu, Ypanneuu tr. Arrtr[r{r(oB r4 r4Mnyn6coB.
25' [u$paKIII{oHHbIe scfcpercrrr' [ucnepcuoHr-roe pacur];rBar-rr4e r4MrryJrbcoB. o6rqee ypaBHer-rr4e
AJI' MOAYNIIPOBAI_IHbIX B NPOCTPAI]CTBE I,I BO BPEMEHI,i AMIIJII4TYA.
26, Tpex$oroHllble rlpoqeccbl, Cucrev.aHerr.rHeriHux Hecrarluouapr-rrrx ypanuenuft.
27 ' I-IecraqaosapHafl' fBf' 3cf Qercr rpyllroBoro sarra3AbrBarlltr r4MrrynLcoB. fpynnonofi
cr4Hxp OHH3U, 3 cf c! ercr Ar4cnepczoHHof o p ac[nbrB aHr4rr r.rMrrynb coB.28' oco6erTHocrli r€t3oBbIX aroMFIbIX 14 lvroner(yrrpHbrx Heruruefiso-onrarrecK,ux cpeA,
H errrp ex $ orouHbrg e: au\aorefi crBufl.,
29' YrcopoueHllble ypatlHelllit, PesouaHcirbre arerLrpex cporouHrre rrpoqeccr,l. oqeuxa, pacr{er r4
IzHTep rrp er arJutr He Irr4Heft u r,x B o cnp r4rz Mqun o c re fi .



30' BsazNI qare;rr,uoft,4ucrlepcueii. Hacr,rrqerJr4e pe3or'aHcr{ofo
repexoAa,
31. llapana KoqacrorHtrft eclicf exr Iteppa,

HXpOFrr43Ma.

r efo peaJrr43aurzE,

flHr4e cBera. BrrHync4euuoe nou6unaquor_rFroe

35' orzsrzqecr<ufi uexaHI43M pacce.sHrzs,.-_ocHoBnbre ypaBr-relrnrr r4 rrapaMerprr, llopor BKp.36' AnrzcroxcoBbl Kox{rouenrrr BKP, Ar.r"cronco"o BItp Ha rrepexoAax c uunepcaefr
HACEIIEHHOCTI{.

3 7' B r'ruylxAeHHo e p accerrHr4e MauAe^ruraMa - Epnnrroeu a,
3 8' o 6p auer-r'e B o JrHon oro cppoH:ra. Itou6un urlrourrnrr. na3 epLr,

cau o cro nreJrb rrafl p a 6 ora cry,.erroB B rcrTrolraer n ce6{ :1' Ay.uuropr'atl caMocrotreJlbHat pa6ora cry1eHTa ,,o Arrcq'n,rr4He B6rrro rftrrrerer]Ha llpaKTr4rlecl(I4x 3ar{rITr4rrx IIpu pe[reHwv saltarr.
2' Bneayrutopual oaMocro-qreJIbHarr pa6ota Br,rrrorHrercr cryreHTo\4 rrpLryrny6ner-ruoM I43yrreFIrrhr Akrcr\wrrll4l{br Eo rerre npoftAeunoit Jrer(uufl, npr4 no/rroroBr(e KIlpaKTar{ecl(aM 3alltlTu'qra' ocHou-rori c}opuofi cauocrorremsoft pa6orrr oryAeHTa .sBrrerc,I'I3yqeHI4e I(oHcrIeKTa lenqzft, peKoMeHAonaHnoft naTeparypbl I4 peruerrufl r(oHr(perHbrx 3aralr,cavrocrolrerl'Ha'fl pa6ora 3aBeplraer 3at\aqkr Bcex Apyrrzx BrdroB yveonoro 1,po]recca aMO}KET

drnnn,o X, npal(TIILIeCI(HX 3AI-IflTI4flX, KOIlCynbTaUIafrX. I(af
Y, vy]Yr9

co6ofi ocrorrerrbHax pa6ota cryAeHroB npeAcraBrrrer
o rerrreJrbHocrb uo npzo6perenuro sHarrlzfi,

o cyqecrBnrreMyro BHe ayAr4Topr,rr4.
I(oHrporn BbIIIoJIHeIrnt caNlocrotlrerr,uoft pa6orr,t ocyxlecrnn ueretr B xore BrrIIroJIreIlrdHnpaxTr4qecr(r4x 3aAaHr{it u va ortsaMeHe,

orrrlz To Her(ofepellTr_rbrMl4 nelaueftno-

ffrrorrlue HelrzHefr uo _orrrr4Lrecr(r4e oc] cf errrr?
BJrrrBaroluue scf clenrrr Iteppa 14 rrpocBerJr ewue?
FII-IO CTI) BHyTprIaTOMr.r Of O nOJIIr ?
qHouHbIN{ paccetHueu?
r(Tr4 B r-ro crb reuep alrr4r4 erop ofi rapuo nurn ?
raqecxoii feHepaqutz cnera?
nropofi z rperreft crerreHLro ngruzuefiuocrz
3AL\t4n no no;no),
eAeJr{roua'I IIpocTpar{crBeHHOe Har(orIreHae

10' Ha:oenre nocneAoBareJlbHocrb orarloB B rrpoqecce relreparlrzr4 nropoil rapMor'r4r{rz,
12' r{to ral.oe BoJIHoBat paccrpofir<a? ccfopruynrapyfire ycnonr4e cf a:ouoro cr4Hxpo}rr43Ma.
13, B narcrzx cpeAax Mo)r(er BErnorlHrrrbcrt )/cJroBr4e cla:onoro cunxpouusua?14' LIro rIoHI4MaIor noA uelanetznrrna o.r,orn-ou cpe4rr? flafite rclacclrc]zrcarl'ro

HeruHeriHo-ortrrzqecKrzx ecp rf ercron.
15' e rr{rlbl rlontplzsaLtul{ a BpeM truxycraLroBJrer-rr4rr.16. r oAHooclrbrx 14lByocHbrx r(pr4craJrJroB.11. oe sucro He3aBr4clrMbrx r(oMnor{e}rr r(BaIparr4qHofo reH3opaorrrr4qecl(ofi nocnpuunt'rl4no cru?
1 8 . llo rarcoi.i cxeMe o cyqecrBnrrrorcrr rpex cf orouur,re np oqeccr,r?
19' ccf oprraytupyifue yciloBu^> rlpu I(orop'rx r(ox{rroHeHrbr roH3opa ueruseftuoft

BoclpI4I4Mr{I'IBocrl4 cI{MMerpI4tIIlbI orHocI4TerILHo rrepecraHoBro4 Bcex ritex IzHler(con. B .reN,I
cyr6 co orHorueHaft I{nelZsrraana?



20' Itaxosrr cnoilcrna cpeA, B I(oropblx He Molr(er cy,,lecrBoBarb KBaApar rrlrLratr
nolapu:aqul?

2.[ ' Itaron xapaKTep Ir3MeHeI{I{t I(oMI]JIer(cHoft alrnrzryA.r B crar{aoHapHoM pe}rfl4Me u
I{aKI{x yclonrzti Mo}I(Ho lzcrrorlb3oBarb Meror MeAJrer]Ho Meurrorluxcl avrruryA?

22' Hto o3}Iaqaer npa6luxceul{e 3aAaH}IOfo rorrr r4 Kar(oBbr ycJloBrTrr ero l4c[oJr6sonaHarr?
23. Hasonure rrocJIeAoBareJlb]Iocrs npu1ttur,<euufr., rro3Borrflorrlux rrojrylrarb

a}JarlrrvrrecK o e p eueHr4 e B 0 [rylrae rp ex $ o ro r-rFI oro B3 aHM Oneii crn u_sr

2 4, C fl opu y nwpy itr e y crr oB r.i{ c anron o: 61,xA eHr4rr.
25. Itax 3aBrrclzT rlol(a3arerlb npeJloMrreHr.u ueo6ru<uonenuoft Borrrbr or yrJra Me)r(Ay

H arlp aB JreHr4 eM na3 epHo f o I,I3 nyqe HLrfl. 14 ourr4r{ocK ofi o cr,rc rcpu craua?
2 6, Itax o n B I4A ?IHAI{Ic arpLra tr o I(a3 areJrrr rp e Jro M JreH kr fl Arr tr o 6 brx n o s eHn o it u

Heo6nrKHoeeuuofi eorH? B .{exa cyrrr rrBJreHur rnoiluoro nyqelperovresur?
27 ' Hto Ila3hlBalor orlTlzqecroft ocrro r(plrcraJrrra? I(arcne r(plrcraJrrrbr r-ra3brBaror

rro lo)ItHTeJIbHbIMI4, a I(aKLIe OTpLIII aTeJlrnr,rnrra ?
28' Yranure BIzAbI nsauvo4eftcrBzfi, coorBercrByroruae cf a:onovry cugxpoHr43i'ry

nepBoro TUTTAl.i BTOpC)ro TurIa.
29' I(axosrr BI'IAII c[HXpoHI43Ma B noro)r(r4Terrb]rbrx rz orpl4rlarerbFrbrx xpucrarnax?
30' I(a*osa opuel{Talll4t BoJIHoBbIX BeI(TopoB nsauuo4eftcrByrour4x cBe,roBbrx BorH rpr{

llel(TopHoM cI4HXpoIlt43ir're? 9ro Ha3bIBaIor yrnoM clTHXpoHr43Ma rr HarlpaBJreulreM cuHxpouz:ua?
31' r{ro r{asbrBaror eo-o; ee-o; oo-e -B3ar4l,ro(eitctsuxMvt?
3 2 O np e4eJrr4Te n o Frrrrra e o 6 o 6q eHr_rafl cf a: a?
33' Itaxuru BbIpa)KeI{ueM orrpeAeJlrlerctr ErrnHaneluneftnoro B3aHMoA ertornurllz Kar(oBo

,TcrBrzrr 
cf asonoro cnuxpoua:l,ra?

u4r4 Bo BTOpyro fapMoHHr(y lra Anr4He
al ueo6parr{Mocrrz nporlecca reuepaqura?
,r )/cJroBr4rr neo6xo4nnabre Anlt 3axBara 0a: acpbrBa 3axBara cpas? ItaxoBo H3MeHeHze cla:rr B pe3yrrLTare cpbrBa cpa:rr?

36" ItaKoea rocJleAoBarerlbHocrb fipoueccoB npr{ renepa{!rr4 Bropor4 raplrouurz,
corrpoB o )r(Aarorqeft c{ s axsarorv{ 6 a3 ?

37' I(aroe 3Haqell'e o6o6qeuuoft dta:u coorBercrRyer rrpoqeccy flepeKalrr(rd or{eprr4u Lr3nropofi fapMor{r.rKrz B rrepByro r4 H3 nepBofi rapuonzKr4 Bo nropyro?
38' r{ro IlasblBalor napaMerpuqeclo4M ycr4neHr4eM csera? Ha rcarae cocraBJrrrrcuae

pacnalaerctl BoJIIla FIaI(aqI([ IIpI4 rlapaMerpu'recxoft feHeparll4r4 cnera? LIro Ha3rlBaror ooparuofr
ununoft?

39' ItaIcosrl BHeIITHI4e nos4eilcrnu.s, c 
''oMour'ro 

r(oror]brx ocyqecrBrrrercrr rrJraBr{arr
nepecrpoliKa rlacrorbl B rIoJIyIlpoBoAlll{r(oBbrx orrrr{qecrfl4x reHeparopax csera?

40' c IIoMoltIbIo I(aKoro ycrpoficraa ocyu,ecrl iltreretrrrJraBr-rar nepecrpofiKa rracrorbr B
Jra3 epax na rcpacurertrrx?

41. r{ro Ila3blBalor cI4fHaJIbHoft noruofi, a qro Ha3rrBaror xoJrocrofi nomrofi? Itarcral,r
o6pa^:ovr ycurlHTerlb Mo)I(er 6rrrt tpenpa_qeH B leHeparop? I(arcono ycnoBr4e carirono:6ylr(AeHurr
npr4 rrap aMerpr4r{ecrori reHepa{zu cn era?

42' r{arcok BI{r I'IMeIor ypaBI{eIlHtI Matccnerla nJrrr BoJr', pacnpocrpar{rrourr4xc, B
neluuetinofi cpele B llecralruoHaplloM cJlyqae n npu6ruineHar,r MeAJreFrHo MeHrrrorrlr4xcrr
avnnury4?

- 43.I{axonrt ycJIoBI^tI rIpIzMeHI4MocrI4 MeroAa MeAne}rHo Me'rrror{uxcrr aMlrrr4Tyr B
dlusuxe BorlHoBbrx rlpoueccoB? B raxou oryqae orr(Jr?rK cperLr cqr.rraercr norca6urru?

44. PacnpocrpallelJl4g I(aKIzx BorIH B cpeAe orrlrclrB&oror uecrarluo'aplrbrMrT
yKoporreHHbIMI4 ypaBlle]F'utwu? {ll onucaHlzrt Kalfl4x orrr4r{ecKux rrpoueccoB aclonh3yrorcrr
yp aBHelrr4r napa6 onz.recr(oro ruua?

4'5' r{ro Ha3bIBaIor rll{ctrepcnoHHblM pacnnbrBaHuer'r? B qe\{ cyr6 r(Ba3r4orrrr{r{ecl(oro
npn6rurnreuul?

46' Karon pexHM reHepaIIHI{ eropoft fap^'oHr4r(r,r npr4 r4crrorb3oBaFrzH cBopxr(oporr(r.x
Jra3epHlrrx. t t runyrrr con ?



4'7 ' llepeuucJll4Te scf cper<tsr, paccMarpl{BaeMbre B uecrarluoHapnoM pe)Kr,rMe, I(arcofi nrirHMe er an c| cp ep eHqraanrur,rft o 
'' 

ep arop AJu r] e crarlr4 0 H ap]r o f o p erruv a,i
4B' B qeu cyE erlcfel(Ta rpyluoBofo 3ala3AbrBaHrzrr HMrrynbcoll? Itarcoir Br,rA riMeerBbIpa)I(eHae rnr pacc:rpoftnn rpyunoBblx cKopocreft rzMrryrrbcoB? fpynnonoft canxpoun:nr?
49 ' Kaxue cperbl Ha3bIBalor rIeBopyKI,IM vt? r{at<HarrpaBJre'br rpyr orr-rocr4TeJrbHo Apyranoffrouoff Ber(Top r4 Ber(Top lloftruura B reBopyr(r4x cpe4ax?
44' r{ax opI4eI{TIzpoBaI{bI Apyr orHocl4Te.r16r{0 Apyra cf asonar rz rpyrrrroBarr cKopocr' BneBopyKr{x cPeAax?
45' Itarona 

''ocneAoBareJlbl{ocrb 
MeroAoB npu6lurxe'rroro BLrql4crre}rurr B 3aAar{e otrapaMelpl4qecKoM esazuo4eIlcrBLruBoJIIl c rleroM npocrpar{crseHHorl rucrrepcr4r4 BneBopyril{x cpe.4ax?

46' rrpu BbInolHeHI4I{ I(aI(ofo ycnoBurr Bo3Mo)r(nrr .rerr,rpexc}oroHr{bre npo{eccrr? llpprI(aI(I4x ycrloBl4tx Bo3MolKHo Helunefino-orlTliqecl(oe cMelIreHr4e qacror a rcatcoft BHA r4x{ee,rtcos rp $nqraeHr nerrzuefi uofi cnrsu nprd rrer'rpex$ oro unrx np oqeccax ?
4 7. Kaxoerr o co 6enno ct'" .* ou"* ueluuefi uo - orrrr4 rrecKrzx cp e4?
48' rlro I{a3bIBalor rlapaMerpl'IqecKr'rM npocBerrrenneu? I(aronr,r napaMerpbr,onpeAentrc[II4e KonI4qecrBo pox/leHlrblx c]orouon [pI4 reHepar{urz rperbeft rapuonuKu s6ru:upesouauca?

49" B xarcorra scp$exre npotlBrlterc.s Herl4Hefiuar uurepcpepeHrrr.rr aror{rrbrx uepexo4on?Itanoft s$clexr o6yclanluBaer cABr{r 4nyxcf orourro.o pr.oo, auca?
50' I(arcona sdlcle*unnocrr upeo6pasoBaHvrr 

" 
npou...ux rperrrefo norlnAKa rT r(ar(r4errpoqeccbr Mofyr lrapyflrr4Tb ycnoBae sa:onoro cuHx]loHr,r3ua n ra:ax?

51' Itarve [apaMerpbr olperenaror rropo. BbrHy)nAer{rroro trou6r4Harr'oHHofo paccerHaq(BKP) Ir or I{als4x napaMerpoB cpeAEI 3aBlzcrr LracrorBr crro}rra' uoro xou6r4'arlr4orrHoropaccexuust?

52. Hro ua3brBaror croxcosoft I(oMrrolreHToft usry.lsH urr,l Itar<HanpaBner_ro croncoBoI43n) {el{ue npu BKP? (lr -{ero 3aBucr4T dra.:a uorercynopur"r* rcone6anzlt npz BI1p?53' Kaxue upu6lzrxel-Il4tl I{cIroJIb3yrorcrr rpr4 BbrBore ypaBHeHrzft reuepaquz
BE'IIry)r(AeHgoro rcolr6'rJarlr4.tFrofo paccerHrar? I(axae ,,apaMerpbr BXOrrr B yKopor{eHH'reypaBHeHIrt' orII4cr'IBalolllue BI{P? Vcrosae [pel(paqeHVtr pocraaMlnr4ry/(bt crorcoaofiI(OMI]OHEHTbI.

54' Karcuu BbIpar(eHI4eM onI4cbIB aercuaMrrrrr4TyAa alrrr4cror(conoii rcounouesrrt? I(ar<oftetfc!erc'r o6yc'rrannnBaer BbIHy)KAeI-IHoe alrrr4cror(coeo nox46raHarll4orHoe paccextme?55' Itaxon 
''optlAolt 

[apaMerpl4qecl(oro nporlecca Bbr]ry)r(AerrHofo arracror(coBatcorrl6uua{uoHl{oro paccetlHl4tl? Kiroea (sarpaBr(il) cror(coBofi rconuonel-rrrrl B BI{p?56' Kaxoft ecf d er<r o[peAeJrtler BbIrIoJIHeHrre yc,roBr4ft uexouu'eapr]oro cr4 HXpoHr{3MaBbrll ylr(AeIJH O ro ar{Tlr CTO I( C O B a tco t't6nu aqu oI-I Fr O r,o p ac c e ntru n?

7' yqEF HO -lvrET oAkI rrE clt o E I4 trrH o o PMAIIIT O HH O E O EE Cfrtr rIEI-II,I E

a) ocuonuatr Jrr{reparypa: AI4CIII4[IJII4HbI (MoAyJrtI)

1' @n:nra' BonHoeat orITaI(a. Itnauronal npupoAa LaryqeHvrtr, 3leuenrr,r arouuofr u naepyofrclu:zxu: Vqe6, noc. / C.Z,Itysueuon, A.M,ItaAqr _ 3'_e usg., uepepa6. z ror, _ M,: By:on,yre6,: I-II4U I,IHOPA-M 
"2075 - 2r2 c,:60x90 uto,1n; ISBN 978_5_9558_0350-0.2' I{yn*run, Io'I{' conpelteunat oITrI4I(a u cforourzrca rJaHo- rz M'r(pocr4crev f3re*ponnr,rftpecypc] : . - 3lerrpon, AaH, - M, : Orasna arrrlr.r,2015. _ 449 c.
oBarr Mexaur{Ka f3nen,rpour:trit pecypc] : 1,qs6"oe noco6ue / }O,A,- 3r" ras4' - M': EZFIoM. rla6op arop'tr zuarutfi,,2013. - 291 c.: utr. -

6) gono,uuureJrr,Hafl Jrurep arypa :

1' Posauon' H'H' IlenrzHeffuat-onr'I(a. rlacrr I, Ypannenrar acnpocrparrer'r4, pr3JrweH'rr krnennnefrur'rrl ornnar< cPeAlt f3:rercrponHuft pecypd: yueorloe rrocoor,ri. - 3nercrpoH,Aan, -



cu6': HZV llTMo (Car'rcr-llerep6yprcrcuit uaquonanr rrfi uccrreAoBarem,crufr yr{r4Bepcr4rer
zuQopinaqr4oHrrbx TexHoJrofr4ft, MexauuKr4 Lr ail-rr4oar), 200g. _ 100 c,
2' Axpoueena, T. C. Crpynrypbl Iz xaoc B uerzuefturx cpeAax f3nerrpouur17 pecypc] / T, C.
Ax_poMeeBa ra,4p. - M, : @I,I3MATJIIIT, 2007. - 488 c, - ISBN glg_s_gfit_0gg7_4.
3' HenuneftHble BOJIHoBbTe ypaBFreHrrr B orrrr{Ke / I{openrz.z, - Honocra6,: Hflly ,2010. - 40 c,:ISBN 97 8-s -7 7 82-133 4_0,
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8. MATTPZAJIbHO-TEXI{IIqECITOE OEECTIEqEFIIIE
I.mcLWn JrrrHbr (M o AyJrrr)llpeuo4anaHrze AIToIII4I'I4H'I [peAy{]Marpr4Baer rrprdMeHeHae MyJrrTuve4ra[nrrx

rlpe3gHTallwit' u KoM[brorepHblx cl'IMyttst:!.uit, qro o6ecneqrrBaercr npoBeAer]ne1a gaHrruft eo6opy4oeaHHbrx Mynbrr,rMeAufturru o6opyA.nauueu ayl,Lrropr4nx rcacl,eaprr @yrrlM, Ansto6ecne'reul4tl npoBeAeHlzfl rlpaKTrrqecKlzx pa6or 
"rrnorrn 

Kol4rrbrorepr-rbre I(raccrr rcacleaprrcDalIM.

AyAuropul{ Anfl rlpoBeAellnrt gannruii; ocHau]eubr coBpeMeFrHbrMrz nepcoHanhHLrMaI(oMnllorepamu, o6neatzHdunrrlr'la B JIoKaJIbIIyIO BbllrrzcJrl,ITonrHyro cerb I4 yI(oMUIeI(ToBalrHbIMrz
n e o 6x oAnltblM cr{creMHblM rr npl4KnaAnbrM rrp o rp aMMHrrrM o 6 e cn e.renu ela,
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