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1. rIEJrr4 OCBOEHVTfl I.VTCJII,{rrJrr4Hbr

I{elr ocBoeHa.s AI4crII4IIrrI4Hbr <Marenrarzqecr(oe MoAeJrr.ipoBaHrre cr4creN,{ rfeHepaqurz M

Tparrcloprr4poBKr4 na3epHofo u3ryr{eHur) f,BlpaHUropl IlpoBKr{ na3epHofo u3JlyqeHur) f,B

npliKnallrbrx 3aAaq lasepuofi rpzsurcu rr HeJrr4He

cocTaBJrrloilIr4x na3epHbrx ycTaHoBon 14 cr4cTeM p
3aila,ru:

. pa3BI4TI4e HaBbIKOB COCTABJTeHT{JI MaT
r{rTcleHHofo MoAenr4poBaHl4r rrpouecco

orrTl{qecxr4x, B ToM r{I4cre nelunefrHrr
BOJTOKOHHbTX na3epOB;

. pa3BnTr4e HaBbrKoB KoMrrbroTepHor

ypanHenufr pacrrpocrp ameHwtr orrrr4qecro{

. pa3BlrTkre HaBbrKoB aHNrLr3a Iroc
neluneftHofi eoroxonnofi onrzxn na
V CTOTIHUKOB.

2, MECTO Ar4CUr{[Jrr4
[ncqun:rnna <Mareruarr.rqecKoe MoAenrrp

na3epHofo ll3rlyqeHr'I.s) oTHocr4Tcrr K Ar4cur4

<< Tn ep4orerr,Hble rr rr onylpo B oAHt4 r(oBr,re na3 epH

Izlsyveuue ArrcrJr4nJrrrHbr npeAnonafaer
MareMarlrrreclfl.{x 3uaHr.tfr., ocHoBauHbtx Ha

<Ypanueuur MareMarzqecxoft Susraxlr>, (r{
<MarenrarraqecKoe MoAenrrpoBaHHe nemtHefi

oIrTLIqecKofo H3yqeHI4_[)), a TaKI(e IIaBbIKOB IIpO

B paMKax Ar,rcqrrrrnr4H oOpasonarelr,nofi upor
<I4u$oprnaur4oHHbre rexHoJrorun r la:epuofi r
Mafr4cTpaTypbr"

3, TIJIAFII4PYEMbIE T'B3YJIbTA

fl:rauupyerr,mre pe3yJlbrarr,I ooyqeHl4t IIo AI4cIII4nJrrrIfe, coorHeceHHLIe c II
ocBoeHu.n OllOlI

llnanupyetrbre pe3yJlbrarrr o6y.leuru no,4
xapaKrepn3yroulHe 3Tanbl ipopM r.rpoBaHhr K

( IOI(a3aTeJr LI OCBOeH ti'l l(O M D eTe H t4

3

3uaer coBpeMer{Hbre npo6levsr u cnequcpz
I{ccJreAoBaHuiiu pazpa6oloK B o6lacrn la-:e
onThqecKl4x MaTepr4 arroB r{ Jra3epHbrx TexrjoJt
Ym eer rrpu M e Hrrb aKTy aJrr,fryro Ho pM arTlrBH)/

AoKyMeHTarlhro a o6racrrz n po cpecczol rrltrbrro

AerrenbHocra; nu6uparb u Lr crroJrb3oBarb
IIocraBJreHHod:a4aue MeroAbt ee peureHna, n

HeTpaA l,IuHoHHbre a u cnoJt b3yroqr4 e Me)r(,Ar,rc

3HAHL49i

B laA eer H aBbr KaM 14 cu cr ervi ar r.BaLrvru H aH Ln

oro6paHHofi AoKyMeHTarluH e o6racrfi rrayllH
I,f ccreAoBaHuil u satlnr.u unrellr ercryals Hoii
co6crneunocrn;

3VJIbTATAMI{
IrpyeMbn{u

ur4flnt4He
lv{neTe)H Ill,lLl

I(o4 $opurzpyeMbrx
xovleteuqul

Vpoeenr ocBoeH14fl

r,ov nereuqnul

HACtTtUqHOe

ou TexHlIKlz,

KBATHbIE

nJI14llapHbr e

' flolHoe L4rA qacr:r,q*oe ocBoeHhe yxa:auuofi KoMrrereHllr4!{



3 u aer rr4noByro crpyr(Typy ofiucaHprr Hayr].r

I{CCJTeAOBaHZT Fta 3TaIIe ef O [JraHHpOB,aHVt ;

n o craHoBKIz 3 aAart HaylrHbtx H c cJr ello n au u it
lasepuofi TexHHKtr H na3epHbtx rexuolornii
OO,TACT,flX;

Ymeer orTpeAen flTb ardryaJrE,Hocrb nJra Hr4

H ccn eAoBaHH fr rra ocnose aFraJru3a Hclor{Hr,n(
TexHHqecKofi nH$opnaqut,r B 06racru
ra3epHbrx rexuolorz il;
B,raqeer HaBbrKaM H cograBrreHl4l o rrHeaH Aia

HayrjHOfO HCCIeAOBaHAt; FIaBbtKaMt4 LtC[OJlb

Nre)rqAl4cqHnnHFrapHofo noAXoAa tlph trFtaJl

TexllnqecKofi npo6nervrtl H nr'IaHupoBaHlau t4c

o6lacrn,r oh Tex-Hr,ilfl4 14 JrzBepHH]_r 19t!

3uaer MeroAbr 14 cpeAcrBa larvepeHail napa
Jr a3ep HO f O 143 Iy qeHnfl : M eTOALI M aTe N4 aTI4 q r3C

MoAei.nr po Bauus e o6r acru npoQ ecc a oHzllrl, ]i
AerrerbHocrn; rpe6oeauzq 6esonacHocrtl Ir
3l(cnepuMeHTzLIlbHblX T4CCJIeAOBaH ALl IIa3epHO
na3epHr,rx onrrl(o-gJrer(Tp o H hrr,lx np u 6 opo e u
Yiueer pa:pa6artt earb MOAen14 HccJreAyeM
rueHufi e o6racru npo$eccuoHa,qsuofi
yqacTBoBaTb B TeopeThqeq(ux H sKcnepHM
uceneAoBaHusx s o6racra lagepuoft TexFra(:

rexHolorurZ;
B.raAeer HaBbr KaMu tleJlerart0aBJl eH H o fo n"rr

3KCIepHMeHTOB; rrpoBeAeHHfl MaTeM aTU qeCt:

$u:nuecrcnx 3Kc[eprMeH'roe n o6racrh
npoQeccuonal rsoi Aenrer bH oc rt4 [4 aHarzl

JIbTATOB:

3uaer $n:uuecrcvt e rrpzHuanbl, re)r(aulHe B (

ilpoueccoB, rrpoTeKarc UI"jx npl'4 pacr pocq)a
na3epHofo t43J'lyqeHHt qepeB BelqecrBo; ocFt(

npHHrlhnbr lrpoeKTHpol]aH urr cacre[,r .r paHOt

Jra3epHof o u3nyqeHrzs;
Ymeer MoAenapoBarb [poqecc6t gBoJ]toqu]l

I43nyrleHHt npu elo feHepalr-(l.ll,t H TpaHrlnop'fli
n poe KTupoBaTb KoHcTpyKraB Hbre 3JreN,reHTbI

TpaHcrropTHpoBr(n H HaBeAeHUr ra3ept{Ofo
Braqeer c noco6Hocrbro c)opraBJrrr'r'b r/ ofie pM

MaTeMaTAr{eCr(14M 14 MOAeJr rrM H pacnpoc)TpaH
14 3nyq eH Lrr ; H aB l)II(aMr,l Il p o g lfl r4 p oB Kt4 c r..t

HCfropTt4 Ifl.J H HaBeAeHhfl J.la3epHofo

4. OEbEM I4 CTpyKTypA Ar{CrIr4[Jrr{Hbr
Tpyloerrarocrb Ar4crlr4urr4Hbr cocraBrnrer 6 gaqerHrrx eAr.rFrrTrr, 276 qacor.

O6tev
y!e6Hoii
pa6orur,

c

nP I Meil eH Ic

fl rT$l)amrBr{
blx MfloaoB
(r rncax / %)

QopM6l
TeKyuleto
KOHTpOnt

ycneEileMocTtl.
(roprra

npoMenilro!Hoit
afrecTa(ilr I

Llacnl.ulnne

Fr 14 N{eFrf,l

o6JracTr.j

B 0I\4e)t(:H bI)i

b)X tJitlrillt>t)(
8r Hayt11'19-

Oi TeXHLtKI,I H

arr14pyeMofo

Hayqr-ro-

AoeaHrail s

IIpoBeAeH14h

TEXHAKI,',

t,ICTEM;

npoqaccoB r.{

bHOCTl4;

H Jra3epHbr)i

hpoBaHHt

qQcnluuHoe

a3epHo|o

14rr JrzBepHofo

LIEHI4'I;

HatMeHosaHre rcM r/ull progeroo/reu nr{currnnilHbr

Brtaur yve6noii pa6o1rur, aurorar
cauocroarerunyro pa6ory

cryaerToD
I TpyloeMkocrh ([ !aoax)

Blussne HenLrHefiHo-AHcnepcr4oHHbrx

sQQen'oe Ha pacnpocrpaHeHat
cBeToBbtx 14MnyJrbcoB B onTallecKHX

9acleunrre Mero.rlbt arfann3a
HenhHeftHbrx anQSepeHrlr.tzrJtbHblx

BH9Hr4H B r{aCTHbIX [pOA3BOAHb[X,



Heruuefinoe ypaBHeHne lllpe4raurepa
(Hvrrr),

3n Mo4eruponaHue rpoqeccoB
pacflpocrpaHeHvs, na3epHoro
H3[yqeHHf, B Ar4onepcr4oHHo-
Heluueftsux cpeAax

2 1l-
t4

4 A 34 :\l'.17 Fefiranr-
KOHTpOJrb

Irb2

4n Cucreuu reHeparlr4u u Herr,ruefiHoro

npeo6pa3oBaHr..rr Jra3epHbx crfHaJroB.

2 l5-
l8

J 6 JJ tl/44 Peftrurr-
KOHrpCUrb

Ns3
Haruque B ar{crlr{mrr4He KIVKP
Hroro no rucul{rrJrr{He 18 t8 I l3s 16144 SK3AMCH

(4s)

C oqepxcanu e Jr enrluoHHbrx 3 aHfl Trrfi rro Arr cq[flJrr.rHe
eMa 1. Bnusurre HeJrr.rHeftHo-Ar,rclepcr4ogHbrx e$(ferron Ha pacrrpoclpaHerr

\4rrynbcoB B orrTr,rqecKr{x cpeAax.

1" BouoronHbre cBeroBoAbr: rr3toroBJreHr4e Ir MarepkraJrbr .

1.2 Ocnosrt reoplrrl xpoMarl,Iqecxoft 4r,rcrepcukr. Bomronrre rraKerbr B ALrclep
)eAax" @agosar r.r rpyllroBair cKopocrr,r.

3 HenunefiHbre o(bQeKTbr B BoJroKoHHbrx cBeroBoAax. Ky6raumrrii orrlux cpe,Abr.

erva 2. r{r.rclennrre Mero.qbl alaIursa nenuuefi Hrx autf $ epen qr{an6H brx yp anuen rri

)or4 3B oAHErx. Henr.rHefi no e ypaBHeHze lllpe4uurepa (HVIII).
1 . Henr.rHefi Hoe ypaBHeHue lllpegrlHrepa (Hylil).

'I 
CEETOBI,]

rpyrouux

B IIAC,THbDi

Tepra

r.rMrrynl

1.1" Bo

I
cpeAax

1.3 He:

Teua !
rrpor43E

2.1.He

3.4 O6pasoBaHr{e y4apnoft BorrHbr oru6aroqeft.
Teual 4. Cracreurr reHepaIII{I{ u nernuefiuoro npeo6pa3oBaHr.{rr Jrai}epHbx czrlHarr
4. I Brruyx4euHoe paccesHr4e ManAenulranra BpzlJlrrogrra.

4.2 BPMB-na3epbr.

4. 3 Onr:uqecKr4e co Jrr4Tonu : (f yu4aM eHTaJrbHhre coJrr,rroHbr

4 . 4 fTep e gaua uH (p oprrl aq r4u Ha o [T]rtre cKr,rx c o Jrr.rTo H ax 
"

I,I COJII,IIIOHbI BbIC[il{X

Co4epxanue .rra6oparopHr,rx saHqrufi rro Ar{cun[JrrrHe
JI.P.l.lb 1 . Pacqer rapaMerpoB BoJroKoHHbrx cneroBoAoB.
JI.P.Ilb2" ?lsyuenue ArIcnepcHbIX xapaKrepr.rcrr4K B BoJroKoHHbD( cBeiroBoAolr.
II.P.Ilb3. Mo4elI,IpoBaHHe ypaBHeHlre pacnpocrpa*e:nLrs.B qr4croM Ar4cflepcn{oHrroM
JLP.)1b4. Mo4enzpoBaHLle pacnpocrpanevrfl. orrrr4qecKr{X zMn}JlrrcoB B Aracrrep,craoHr
Heruuefiuofi cpe4e.

JL P.l.l e 5 . Mo4enupoBaHr4 e o6pa-ronan nx y gapuoit B o Jrubr orr.r6atrqefi .

JI. P. Ilb6. Mo4elzpoBaHr.re o 6pas on anv{ olrraqecKrrx co Jrr4ToHoE.

5. OEPA3OBATEJIbHbIE TEXHOJIOTIII4
B rrpeloAaBaHLIrI At4cuI,IrIJIItHbI <MareuaruqecKoe MoAewrpoBaHHe cr{creM Hepalqxkr vr

TpaHcrroprr.rpoBKr,r na3epHofo r43rr{eHr,rs) [cr]oJrb3yro:rcr pasuooSpa:nrre bHI'IE
TeXHoJIOTUI,I KaK TpaAI{IIIrOHHbre, TaK r{ c [pr4MeHeHUeM aKTI{BHE,X r4 r4HTepaK]tr4
o6yueHux"

bIX Me'TO.IIOB



AtcrugHLle r{HTepaKTr4BFrbIe Mero ubl oOyrreHr4-{ :

IzlunteparcmurLtan neKqun (meua lW 2);

fpynnoaan duutyccr,tst (mema lW l) ;
Auanus cumyatpui (rneua Ne 3);
II puu e u e rt u e utvunx a4uo LtLtbrx u o d e n eit (n a 6 op ant op rt u e p a 6 o mut No
Pas1op KoHt<penxHbtx cumyaqlni (meua lW 4);

6. OTIEHOqHbTB CPEACTB A [Jr'r TEKyUE|O KOHTPOJTTT ycfr
IIP OMEntY OLIHOIZ ATTB CTAIfVII.4. IIO IIT Of AM O CB (

Ar4 C rll4rrJrr4Hbt n yqEE H O -ME T Onr4rrE CtK O E OE E C rill
CAMOCTO.flTETbI-IOIZ P,+SOT'I,I CryNEHTOB

Bo n pocr,l x peiirlrrr r-rrourpo.l gnr i
P eitruur-nonrp o,rr, J\! 1

1. @usu.IecKlae xapal(Tepvc'tvKvr orrrrrr{ecKrrx cpe,{: xoscf $uI1ueHTr,r trpero
rIofJIoilIeHI4rr.

2. Onru.recxae roreprr B cBeroBoAax.

3. Brruyxc4eHuoe xou6uHaULr oHHoe paccerHr4 e"

4 " BsrHyrx4euHoe pacceqnue Man4eJrbrrrraMa Epurtrtroeua.

5. fiunawurca BoJrHr,I HaKar{ICu I4 cror(coBofi sorH I rrpll BLIHy)KAeH}roM paco

Mangerr,ruratra-Eprz.rJrrogHa. llopor BPME.
6. OcnoBr'r reoprrl4 xpoMaraqecrofi 4acnepcuyr. BorHoerre rar(erbr B llr4cnr3

cpeAax. @asoeafl rr rpy[noBa.f, cKopocrrz.

7 . flpeo6pa:oBatvre Soprrau 14 crleKrpa I4Mnynbca B Arrcnepcr4oHHbrx cpeAarx.

8. Cal,tocpoxycrzpoBKa orrrrrqecKax r4MnynbcoB.

9, I-Ierrnuefinue srf f errbl Bblcurzx noprAr(oB" O6pa:onauue yAapwoir. Borrrll

10, feHepallut cyMMapHbIX a pa3HocrHbrx qacror. fiapanrerpnqecKlre coJrrr'r'()

I I. Henunefiur,re scf $exrrr B BoJror(oHHbrx cBeroBoaax. I(y6uiuHr,rfi orx.nzr 0

Pefr rlrur-rcoHrpo"lr I{!2
1. Helunefiuoe ypaBHeHue LUpd4raHrepa (I{YILI).
2. O6o6rqeHHoe uelunefiHoe ypaBHenue lllpd4raHrepa.
3. Vpanneuue fl,Ius6ypra-Jlaunay.
4. (r as os a{ Kpo cc-Mor y nflr\Lrfl (oI(M), S a: on an carvroMoAy.rrxqr.u (o cJM).
5. Onruqecrne coJIHToHbr: $yH4anaeHTaJrbHr,re coJrr4ToHbr ?r ooJrr4ToHbr BbIcru-r

6. MeroI oSparuoft 3a1aHu pacaeflHntrnpr4 perrerrurz HYIIII
l. @ypre-r',reroA pacu{enrerlr4.r no rfusvuecr<uu (tarcropaNr" O6uue rp.aHrlltl
8. Hopnaupoexa nenurlefir{oro ypaBHeHun lllpe4rrnfepa.
9. Konauyrarop Beilxepa-Xayc4opcpa,

10. Peurenue HYUI pa3HocrrrbrMr4 MeroAaMrr,

PeffruHr-KoHrporu Nq3

1. Ypanneuul MaKceertrla. OcHosuoe ypaBHeHr{e pacnpocrpalretr4fl,.
2. Bolononur,re cBeroBoAr,r: r.r3foroBJreHae a Marepr4aJrbr,

3. Onru.{ecrcue r{MnyJrr,cu. Mo1eln cBeroBbrx r4MnyrrbcoB.

4, 3rcnepzver-rraJrblroe sa6ruoAeHue BbrHy)r(AeHHoro pacceAuun Marr4elsu
Bpnurosna. Bolor<onnrre BPMB-Jra3epr,r.

5. I-Ieculrrr,rerpr4qecrs.re rpanc$oplra\kruuwrrynrca. Tpeme npz6lnx(eHr4e

AlioTrepcplkl.

6. flepe4aua nurfopuaqrrr4 B BoJroKoHHr,rx crrcreMax cBtr3rr.

u

BAEMOC'XU,
i.:,IJLIfl

EI{I4N]

fapyloulr4x

oru6arclrre,fi.

x nopnAKOB.

I,

V

pvvr



BsauNaoAeft crBr4 e orlTaqecKrrx corrHToHoB.

c xcarue oilTar{eoKlrx rIMrlynb coB : B o JIol(oHHo -peurerrlarnle KoMnpocco
Cxtarze orrrr4r{ecKrzx LiMrynbcoB : I(oMlpeccopbl Ha MHOnocoJr}rroHr{oM 1114"

flapauerpulrecKoe ss arahaoAeitcrBr4e dr enaro ceryHAHbrx uMn ynbcoB : reHC)

rapMoHrTr(r4 (fBf).
I L llapauerpraqecKoe y cprneHvre r(oporKrrx r4MnyJrbcoB.

1 2" BonoxoHHr,re Jra3epbr.

B or p ocsl r< cauocrosre,rruofi pa6ore cryAeura:
1. ourn'IecKlae coJII4ToHbr: f,yuaar,,reHTaJrbl{r,re coJrzToHbr I,r coJrr4ToHbr pbro111fi

2. BsaulaoAeficrBrre orrrrrqecr(r4xcoJrHToHoB.

3, Crrarue oITTpIqecKux LrMrlynbcoB: BoJIoI(oHHo-pexrerqarbre rcoMnpecc)opbr,,

4. Crxarue orlTl{r{ecl(ux LiMrlynbcoB: KoMrrpeccopbr Ha MFIofocoJrr{ToHFroM
5. flapanaerpzqecKoe nsaulto4eficrBr4e Qerr,ruocercyFrAHErx rrMrrynbcoB: feFreprr .s Bropoz

fapMoFrrzKr4 (fBf),
6. flapanrerpaqecKoe ycr4neuae KoporKrTXr4MrrynbcoB.

7. f'euepaqu.a cyMMapHLIX a pa3llocrHbrx qacror, flapauerprrHecr(ae co.rrlrrorr
8. MeroA o6parnofi 3a1alrv pacceflHvrfl npu peureHera HVILI.
9. BolorosHrre Jra3epbr.

10. Buxpenue orrrr4r{ecrfl4e rtyqKtl.
1 1' flpoexrzpoBaHl4e BbIcoKoeMKux ttuuuit cBflsm Ha ocHoBe o[Tr4r{ecKr4x Birx
12. Onrvrqecr<ze cpeAbr c fvtaurcKLrMlr HeJrvHefiuocr.qnan.
13. MuxpocrpyKTyprrpoBaHHbre o[Trrr{ecKr.re cpeAbr u or.r.uqeoKr{e pe[re1Kr4"
14. <flpantre> u <<Jlesbre)) orrrr4rrecKae opeA6r.

1 5. lUpe4unrepoBcKr4 e coJrr{To}rbr,

16. OeurocexyHAHbre coJrrrroFrEr,

17. onruqecrze iluLrvrv cBr3r4. RZ- cpopuar r{oAr4poBaHr.rr crrrHaJroB.
18, TduHue coJrrrroHbr.

19. Cucrenar,t c MyJrr,TlrlneKcr4poBaHr4cM rro AJII4HaM BoJIrr.

20' HeneppoecKl4e oIITI4tIecKI4e cpeAa u ueruueitHoc'rr4 Bbrcll.rx nop.srKoB.
21 . fiuccunatuBHr,Ie olrrrzr{ecr{rle corrrroHbr.

3rclalreuauuonbre sonrrocr,r u :aAaqn
1. vpaureuax Mancse,na. ocnoeuoe ypaBHeHrre pacnpocrp a..H'tr.
2. @rzgu'recKze xapal(Tep uc'trr,Kr4 orrrrrqecr{4 x cp eA : xoe cf cf ur[ueHTbr rprero

nofJIouIeFIr4rI"

3. Boroxouuue cBeroBo.4r,I: rr3foroBJreHr4e rr Marepr4aJrr,r.

4, Onruqecrze r4Mnynbctr. Mo;1elu cBeroBbrx r4MrrynbcoB.
5. Ouruqecrae rrorepr4 B cBeroBoAax.

6. Btruyx<4euuoe xov6aHaurroFruoe paccerrHr4e.

7, Brrnyx<4euHoe paccerHue Mau4eJrbrrrraMa Epzllroeua.
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