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1. UBJII4 O C B O E FIVI fl AI,']I[.I4II JII4HbI

I-{e,nr o0BoeHI4t AHoIII4TInI4HII <Marelrarur{e)cr(oe MoAenzpoBaH}re crrcrr3x4 reHepaur4 a kr

TpaHcrloprl,lpoBKx{ rla3epHofo r43Jryr{eHvr)) rrBJltercr 03HaKoMJreHr.re c F.rolIXoAaML{ ])emeHr.Isr
npI'IKnal$tbIX 3aAarr lasepuoit Sta:ur<z lr selaneilnolt onrnxu, cBrr3aHHbrMI4 c pirtioroft KJ1ror{eBr,rx
coCTaBJItl:oLtII4X na3epHblx ycTaHoBoI( lI cIrcTeM pa3nfiqHofo Ha3HaqeHrrfl.
3aAaqu:

. pa3Bllrl4e HetBbIKoB cocraBJIeHIrtI MareMarlrrrecKux tuo4eleft AnrI o[r{caHlrfl., arraJrLr3a 14

rIIltcJIeHHOfO MOAenI4pOBiaHI.Ifl IIpOqeCCOB pacnpocTpaHeHl4r OIITI4r{eor(Olto r43lyr{eHr4tr B

OIlrlIrrecKI.'IX, B ToM LIIIOJIe Heluueilntx, cpeAax Ha rlptrMepe oilTlrr{ec)Klzx uo.rloKoH l4

rloJroKoHHbrx na3epoB ;

. pa3Burue HaBbIKon KoMrlBlorepHoro MoneJrr4poBaHr4r no perueHnro HeJrr,rretiur,x

1'pannenuft pacnpocrpaHelulrs. ohrrz.{ecKlax BoJrHoBbrx fraKeroB B pillJll4rtHr,rx cpeAitx;
o I?a3BIrrIre HaBbIKoB aHaxu3a uocraereHHoft npoexruoii atal.a-c-w u3 o1ta(/Iu

uelunefinoft eoroKousclfi onrurrr Ha ocHoBe l43ytreH\rfl nvreparyprlrlx n rrareHTFrbrx

MECTO AI{CUI4ITJIIIFTbI B CTI'yKTypE OfIOfr B()

PICTCILIHI{I(OB,

)
[rtcqtlu:rana <MareuarrlrrecKoe MoAenr.rpoBaHr4e cucreM reHepauvu lr'ttr)arrcrroplupoB,Kpr

na3epHoro r43lryueHLrtu) orHoc,Irrcr K Ar.{cqurrnrrHaM 6a:onofi qacru OIlC)ll (nporpaurr,ra
< Tn ep4orerr,HF,Ie u nony[ponop,uraronqre na3 epHbre cucrevrr> ).

Z:lyue,nue AI{cuHnlII4HII npeArlonafaer Haruque y oryAeHTorl rpyu4aruenrfa;rr,u6rx
MareMarI4LIercKI{x :HaHLIft, ocHosauHrx Ha I(ypcax <[ncf SepeHqrrtrrrbr-rbre ypaBHeHr4.s)),

<Vlrannr:rrai;t MareMarlaqecxoii Sueuxul>, <xlucreusrre MeroAbr), <JIa:ep.uue a3MepeHr4jrr),
<Marenra:ruqecl(oe MoIenl4pcllraHr,re nem,rnefturrx BoJrHoBr,rx rpoqeocoBD, <f[pzenanurn
o[ITllrlecKlCfl] I43yLIeHIIq>>, ATAKj>Ke HaBLII{OB IIpOfpaMMI{pOBaHI4-s, KOTOpLIe MofyT 6r,nr ncllyqelfbl
B paMKilx ,ArIO{LITIJIITH o6pa:onarenrrlofi [porpaMMH Saxatanpuara, a. Ta.K:]rde LucrJnTrnu1br
<<I'ln$opnraql4oHHble rexHoJrofrzlr B nacepHofi rexHrarce v na3epHbrx rexFrorol .rdjirx) [pofpaMMbr
Mafl,ICrparypbr.

3" IIJIAI{I{PYEMbIE PB3YJIbTA'IF,I OEYIIEHVI'IfIOAI4CIII4ITIJIIIHE

fhauup.levrre pe3ynbrarbr o6yveuzg IIO A?ICULIIIJII4He, COOTHeCeHHbIe 0 IIJIaHLrD.yeMbr]vrr.{

oilotI

[oMnereHuzr.r

JIbTAT'ANII4 OCI}O EHV9

I(o4 (lopl,rr.rllyeMbrx
rcovne'rerrqail

Vpoeeus 0cBoerrri
rounerenqaul

lI4 aurapyelr bre pe3yJr brarsl o 6yu eu nr ilo A ac qH lrJr 14 He

xapaKrep Iz3yro rqfi e 3Ta[ bt rp op rvr n po s aH r4]n KoM n el e n uni,t
(norcasareru ocBoegar rcrtunr,'r"nurr,

I 2 I

otIK-1 LtQCtl'tLtUHOe 3uaer coBpeMeHHbre npo6letru z cnequ$rzry
Hc cJI eAoB aH nit u p azp a6oro1( B o6 terctu I a: ep Ho ii T,sxl{r.i r( }.r,

orrn qecKlzx Marepr4aroB r{ Jr a3epFrb t}: rexrr oloruii ;

Yrrr eer npH M e H.qTE, aKTyanb Hyro Hopt\4aTlaB Hy ro

AoKyMeHTarrHro s o6nacru lpo$eccaoua-nruorT
Aer ren bHoc ru; st't6up arb H h cn oJr F,:r oB a'r b aAe KB arH bl e

rlocraBJreHHofr saAaqe MeroAbt ed peruerrrrr, B Tot\4 qzcne
HeTp aAaU 14 O H H bI e H u Cn OJI b3ylo I]-{ H €r Iv4 O)I({I4CU nn il v Hap H hte
SHAHU'I;

B.nageer HaBblr(aMv cr,rcreMarh3 a\Au vt aHa,rrasa

oro6paHuo fi AoKyM e HTarr utz s o6 rant'r4 uiily LrH brx
H ccr eAo B aH nit n s arynbr z HTeJrr eKT)/ a,'l b H o lZ

co6c'rseuuocrpr:

fl o,n noe rdJl 14' I acru qrroe ocBoeHl4e vr<asaHuo ft



m{-l uacmu'vHoe 3 t l a er rr4no Byro crpyr(Typy orvcaHpr tr Hity rrH oro
plccneAoBaHrrs Fra 3Tale ero flnaHv poBaltufl; rrpaN4epr,r
nocral{oBKt4 3aAarl HayLrubtx r.rccJleAoeaHafi n o6lacrr
ra:epnofi TexHUKH lt Jra3epFrbrx rexuolorlrft H B cMe)rcltblx
o6lacrnx;
Vmeer oilpeAeJlrrb aKTyanb Hocr6 il JraHl{pyeMbrx Hayr{r.ibrx
zccJreAoBaHHIT Ha ocHoee aHaJIH3a ucroLIHLlKoB Ha),qHo-
TexHHuecKofi uu$opvaqnw u o6ta<:la lasepuofi rexltltKt4 H

JIa3epFrbtx rexuolora[;
B,r aq eer H aB bt KaM 11 co cra Br e FrI,r fl olxu eiul ug n J'I aHt4 pyeM oro
HayrJ Horo nccn eAoBaHur ; FraB brKaM h r4c floJl b3o BaH !l fl
M elr(Ar.rcqHnrr4FrapHo ro noAXoAa I] p Ll aFlaJt n3 e rJayH r,lo-

TexFrHqecl(ofi npo6lev tr h rrJl aH u po rJaH vru nccle4o saH l.t il s
o6lacru lasepuofi TexHI4Kh t4 J.la3ellr,tbll: rext.rolorltil:

LIK-:l qacnlultHoe 3uaer MeroAr,r fi cpeAcrBa n:naepenufi [apaMe.rpoB
n a3ep H o f o H3Jlyrt e H r4r ; MeToAbt i\4 alterMa.r7t'{ecKof o
MoAeJrr4 poBauul e o6r acru npo$ ecc nona,rr uo fi
AerleJrbHocru ; rpe6on asus 6egonacHoct.H [pr4 npoBeAeH Lr l.]

3KcneplrMeHTalrrslrbtx r{ccJreAoBaH wit lurepnofr TexHHKLr,
Jla3epHbrx onrzKo-3JleKTpoHHbrx npu6opon H clrcre,M;
Ym eer paspa6arsr aarb MoAgJr rr lz ccneAyeMbrx npo L,ecco B H
asJreHr,rfi s o6 racrn npo$eccuonal uuofi Aerrerr,s Hocrh ;

yqacTB oBaTb B TeOpeTLiLIeCKUX t4 3 r(C [epnNreHT€L[ b H btx
HectreAoBaHrasx s o6Jracra la:epuofi Texrll4r(r.{ u ra:}epHbrx
rexHoloraft;
Bnageer HaBbl(aMH ueneHa[paBre]HFtolo lJlaHhpoBaHHr
3 KCtlep HMeHTOB; tlpo BeAeHHt M aTetvt aTilLt eOKUX H

tpH3uqecKhx 3Kc[epnMeHros n o6racrll
npoc! eccraou al rs o fi Aefl TeJrbH oc rt4 L1 aHaruna vx
pe3yJrbTaToB;

Ilt(-7 HACmU.tlHOe 3uaer dasuvecnae npv Huhnhl, Jrre)(aurlre B ocr-roBe
IIpoueccoB, npoTer(ao|IIHX nph pactI pocTpaHeFt Hl,r

JIa3epHOfO U3Jl'y.reHI/.A qepe3 BeqecTilo; ocHoBrJ6re
np r4 H r{u n br np o e K'rr4 p o B aHHfl cuQT et,,{ Tpamc) fl opT llp oB Kr4

JIa3epHOf0 a3nyLIeHur;
Ymeer MoAeI npoB arb npoqeccr,I gBroJrrol-ltz h Jl a3ep H of o
h3nyqeHLlt [pI4 ero feHepaUnh a TpraHqllot,tt4poBKe;
n poel(THpoB aTb r(oHcTpyKTltBH bre 3JreMel.rTbI cHcTeNl
TpaHc IIo pTr4poBKH H HaBeAeHHr Jra3e pHO f o H3r'ryLreHHr ;

Braqeer cnoco6Hocrb ro cocraBnfl Tb r.i o rre p zlloBarb
MaTeMaTVqecKaM n MoAeJrrrMt{ pacnpocT[OaHe]lHr na3epHolto
u3 nyq,eHv fl ; H aB bil(aMu Ir poeKTZ poB Kt] c H cTetvl

TpaHcIopTrzpoBKH 14 HaBeAeH hr Jt a3ep H0t-o H3J.tvqeH H.s :

4. OIBbEM I4 CTPyKTyPA AI4CLII4[IJII4I{bI
Tpyrtoeurocrr, Aucur4nJrrrHbr cocrab.rrser 6 saqerFnrx eAHHI{rI. 2\6 qacon
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:rc[$ercror Ha pacnpocrpar
oBel'oBbtx vMnylbcoB B onTHq(
cpeAax

HHbIX

leHhfl
)CKHX
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I{e.nuuefiuoe ypaBHeHne lllpe4ilurepa
(rti/rx).

ln N4c,gerulpronauue nporleccoB
pac)[pocrpaHeHllf, JIa3qpHoIo
Bl3rryrreHilr B Ar,rcnepcHoHHo-
Heluneftuux cpeAax

2 1l-
I4

+ + .AJ+ 3/'37 F'eiir

KOHtl

Ns2

tHt-
roJtb

4n Cur;reuu reHepaquz u Helzuefirioro
lpero6pa:on a:anfl. rra3epHrx cur,udros.

2 l5-
l8

a
J 6 JJ 4l'44 I'efir

KOII'T

Ns3

IHT-

IOJIb

l.Izurnrrze B rr{cuil[Jrr.rHe KIVKP
l4roro ro llrrcunrur{He l8 l8 l8 135 l6/44 3K3a

(4s)
IEH

Co4epxaHr{e Jrer(

eMa lt" Ilnz.srttle HeJrr4HefiHo-Ar{cn

lrlr{oHHbl x gaHgtr.rfr rro Ar{crlnrrJrrrne
epcldouHbrx eQ$exron Ha pacnpoorprl:lHeHprfl c

e 14 MaTepvanbr .

ucrrepcur4. Bomronrre rraKerbr B Ar.rc[ep AX

T

e 14 MaTepvanbr .

ucllepcuLt. Bomronrre fraKeTbr B Auc[eprr4p

Be'roBoAax. Ky6rauurrft or,xlux ope,4hr.

nefinrx au$Sepeurlr{anbFrbx ypanueuufi n .

eAr.rHrepa (HYru).
Hym).
aKTOpAM.

TarIVOHapHbre HeJrr4Hefiuo-4r,rcnepo aoHHrtre

r uMa J. IVrorAelI{poBaHLIe npoqeccoB p?cnpocrpaIJeHLrs Jra3epHofo r,r3JD reHr{r B

3.2 PacnpocrpaHeHrre oxrrr4qecrc{x rarntrt[rlrco]t B cpeAe c Arzcrrepcraeft u HeJruHeitnocrrro.
3.3 Heclrnm,rerpr{qecKrre rpa r.r r{Mn ynbca. Tperre upu6nrNeHr{e'tf eo pr4 r4

3.4 O6prnoniaHr4e yAapHofi BoJrrrbr

Teua.n 4[. Crracrevru reHeparlrdr,r u HeJ]r.r eft noro n peo6pas o BaHus. Jra3 epHbrx or{rl]raJron.
4. I Brruy:x4:euHoe paccerHr.re

4.2 BPMiti-Jra3epbr.

Ma EpunrrosHa.

4. 3 OnrrllreoKr4e coJrr4ToHbr:

4.4 lllepela.lla uuSopnaaquu

yAapnroft BoJrHhr orra6arorqefi .

OITI,IqCCKI.IX CONI,ITOHOB.

$yu4arraeuiaJrbHbre co JrlrroHbr

n a,O[TI,Ir{O9KI4X COJII4TOHaX.

pI coJrr4ToHbr Bbrorrrlil{ rloprAKo

JI.P.l\e2. l,I:l.yveHze Ar{crrepcHbrx x K B BONOKOHHbIX CBCTOBO,[O.8.

n.lP.J\b3' MorelrttpoBaHlle ypaBHeHVe p?clpocrpaHeHus.B rrracroM Ar.rcrepc[oHL]oM lpex[
JI.P.J\b4. ffioAeJIupoBaHLIe pacrpocrpaypuxonrrr.rlrecKux r,rMrrynbcoB B A1rcnepcrrorrHo-
nennneftsofi: cpe4e"

JLP.Ilbs. Mo4enupoBaHrre o6palonanzr
JI.P, J\b6. Mo4enupoBaHr.re o6palonanr.rr

5. OFPA BATEJIbHbIE TEXHOJIOTI4Id
B ilperlrcJlalgaHl4l4 Ar,rcq[[Jrr{Hbr ( MaTr4qecKoe MoAenI{poBaHI4e Cr4.CTOMt

vs>> ucronb3yrorcr pa3Hoo6pasHrre,rr€ipasoTpar{cloll'IrrpoBKr,r na3epHoro r,r3JrrreE
Texrjtorout{r,r KaK Tpa,4LIrIrrOHHbre, TaK rI
o6y*reHu.x.

c npi4MeHeHlreM aKTI,TBHEX r4 r{HTepa.K,rx,rBlrlbrx



Arctusnrt e tn ur{TepaKTprBHbre IvI eroAbl o6y.reHtan :

IzhrmeparcmulHan net{qu4 (ryteua JW 2);
fpynnoaan ducrcyccusL (tpeuaNe I);
Auanus cumyayuir (meuq lW 3);
Ilpuue u euue un4umaLl uolJrrctx uo d eneil (n a6 opamoprrct e p a6 omut Ab 3 - 6) ;

PasSop trcHKpemHbtx cuiTtya4uil (meua Ne 4),.

6. OIIEI{OqHbIE CPEACTB + IJT'ITEKyIIIE|O KOHTPOJITT yC]TIEBAEMOCT'U

ItrP o NIE)Kvr orrHq rZ nrrn c rAIII4I4 tI o r4T o f AM o cl] ( tLHi,ui,rr

ATICqUIJII{HbI I{ vqEB H O-MET OAr4rIE CK O E O E E C I| B TIEHI4E

CAMOCT'OqTUSHOIU pAE OTbr CTyAEFITOTT

Bo n pocsl r<: pei,lllr I lr-rconrponsnr :

Peiirplun.rc,oHrrrqnE .Ilb L

cpe4: r<oe$Qzqueurrr rpe,rrrf, MJreFrr4rr 14

3, Bsmyli4eHHoe xou6uuaqn HOe pacce_flHrre.

HAeJrl;rrrraN{a Epu llroeHa.4. BsrHyx,:geHHoe pacce.snne M
5, ilwnauruxa BoJrHbr HaKarrKr,{ r4 croxc oe o fi B o JrHbr nprr B brHy)r{AeFrH o M f) aeaetflrr1pl

Mau4elrurlaua-BpulJrrosHa, llopor B ME.
6. Ocnonrr reopuu xpoMaruqe oft 4ucnepcuz. BolnoBr,re rraKerbr r| Ar4crreprr4tr)y.o[{Hx

cpeAax. Gra:loeart r4 fpyilrroBas cK

7. flpeo6pa:oBaHr4e rfopnmr u c I4Mnynbca B Al40nepcr4oFrn6D( cpeAax,

9. Helnueffutre e$cpenr rze y4apuoll errrtHrr orr.r6arouleit.
10. I-r,:Hepal1ut cyMMapHb .rpr4lrecr(r4e coJrrzroHbr.

11. HenaHefinrre s0dlexr 6uqnrrfi orKJlr4r( opeAbr.

Pe4ruut-XggllS,ln N2
L Heluuefiuoe ypaBHer-r

2. 06o6ur€uHoe HeJruHe

3. Ypanneuue fZus6yp
4. (Da:oealr Kpocc-MoAyni ynflr\uA (OCMD.
5. onruqecrue coJllzroHbr: $yufameHTaJlbHbre coJrlrroHbr r{ coJrr4Tor{.br rir)rorttnx rro,prrAKoB,

r npr4 pemeHr4r HYIII.
3rzlrecKrlM rparropau. O6que [pr41] qurrbr.

uux [Ip64uHrepa.

onaMr4.

ypaBHeFrHe pacnpo cTp aHeHvt .

eHue 14 MaTepI4ar.IEI.

BeTOBbIX I4MnyJIF,COB.

BbrHy)r(AeHHof o pacc e xuun Man4cj.rr6rrrr,aM a-

Epu,uro:ua. Bolorcouubre BPME-na:efu.
5. Hecuulrerpaqecl(I4e rpaHccfopuaIJHulrMrrymca. Tperre upu6:rn(eHri{e reopun

Atrcfiepcwv.

6, fJepe4aua uu$opuaqnz n

8. Cavocpoxycr4lloBKa ottt"uecr{"x rrMrrynbcoB.
n TT^-----^-..--- 1 I

BOf OKOHHbrx cacTeMax cBr3r4.



\-)I(aTLI e OITI4r{eCKI4X I4MIryn

U)I(ATITE OIITIZIIECI(UX HMNYJ]

[lapavrer:purrecKoe 83 aprM

fapMoHr.rKrr (fBf),
6. Ilapar',rer:puqecKoeycuneHrre
'7 . tr-enepaqul cyMMapHbrx Lr pa3

8. )'4erol o6paruofi 3anaqpr

9. flo,roxouHlreJra3eDbr.

10. tlaxpenl-e orrrrrrrecrcne nyqKr,r

I 1. Ilpoer<rupoBaHrre BbrcoKoeMK

12. Onruqecr<ue cperu,r c rr4raHTc

13. AdunpocrpyKrypr4poBaHHbre o

14. <flpanue> z <Jleebre)) orrrr.l

;X COJIIITOHOB.

B : BO.TTOKOHHO-perleTqaTbre KoMrrpe0c0 pH.

B ; KOMnpeCCopbr Ha MHof oco JrrrToHHol\4 c)KaTkiln.

TBI4e QeMTOCeKyHAHr,rx rrMnynbcon: feHepaqux n,ropofr

poTKr4X rrMrrynbcoB.

o qrrrrrx qacror. flapanaerpuqecKrre ooJrlrroHrr.
HHrr rpu pemeHr.rr4 HYlIl"

x ttuttufr, cBr3r4 lra ocHoBe orrrr4rrecl(r{x ru.xpefi.
vMu Hen\rmeftuocrsnau.

qec,Krre cpeAbr 14 olTr,rqecKrre perueTr{}r,

Krre cpeAr,r,

cp opuar KoArrpoB aHrzr crrfHaJroB.

HVCM IIO I(JII4FIAM BOJI}I.

BHoe ypaBHeHr{e paclIpocTpaHeHr4rr.

ortruqecrux cpeA : xoecf cpzqu eH'ru,r [pe,]roMJreFl4t

7. Eisauno4eficrBr4e onruuecr<r]x coJrrrroHoB.

8. Cx<arue orrl.IqecKI4x rznrnyn!coB: BoJronoHr{o-pe[rerrrarbre r(oM]rpeccopbr.
o r,"..^---

'-''^-^J "-f '1" r\vrYrr rirvvv\/yDr!

9. Clxtarue orlTlrr{ecKrlx unrnyrdcoB: r{oMrlpeccopbr Ha MHofocorrr4loHr{oNr cr<arvpr.

rapMoHrlnr4 (fBf).

12:" Bonoxor{Hbre Jra3eDbr,

bllou
Olruqerlrue colurour,t: cbv eHTaJILHbIe OOJII4TOHbI I4 COJIHTOHbt BI,t C]JTIIX [,opsl{KOB.
Ilsaralaorefi crBI,re onrl{rrecKrrx COJIIITOHOI].

Borr

I5. l-Llpe4znrepoBcr(r4e coJrrrroHr,r.

1,6. {DeivrroceryHAHbre coJrrrroHbr.

17 " Onru.{ecKze rruHLrv cstgu.P.Zl
18. f'€rr,rHue coJrrrroHr,r.

19. Czr:reutr c Mynbrr4nneKcr{po

20. FlelcepponcKr4e orrrrrqecKrre Iz HeluuefiHocrrr Brrcrrrux loptAKoEi.
21 " I[ur:cutatuBHbre or]Tlrlrecrfl4e FIbI.
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