
-J
Munu pcrBo o6paronauua u

,4epanb focyAapcTBeHHoe
srrcmero o6

upcnufi rocyAa
Arexca Ipuropnenu'ra u HulIlVl€,H

Hanpannenn

llpo([rnnr,/u

YponeHt

@opnra o6y

,;l;i.!1.
,l't':,iii

,\qr'Y s'
i\-j:i ir (,

i*is{'flP,tP)KrlA

t2

15-T-

-try;'fi*'o;;
u /3 >> o,/,4Le-01-J ,.201s--v-

AEOTIA-fl IIPOTPAM A CTTI4IIJI}IHbI
oII KI4

CPC,
uArl.

IHAI{MeHOBaHr{e

: 12.04.05 <JTaseDHan

BKPI: ((IBCDNOTEJIbH

oBaHr.r.s: MafHcTpaTypa

HOIO|UU)

KOHTpOTS

eNs./ga.{er

3rsanren (36)

Bna4rarraup



- crrDTeMbr $opvr
- na3ef)Hr,re r43Me

- olT'rl1,rlecKtrra QH'

344r'lui,r aAarITI{Bl

IulAefl -' ycrpail{eHl4e HeF

rreotFropollrrgia cpeAe c

ll crrri'rzr{ecrtlrx

rrcKa)KeHv{jn 
PoJTHOBOfo

r43Jr.rroHr4rr, I Jlpnuunofi

rrapaMerpc,B 
?pellbr" 

a rr

,{na rovne;u(i'rqura racrz

npHMeFreHrae 
rlH:yrprrpe3

OBtll unu yfrpannrenr
OAH.[I1v{ II3 I'JIABH],IX OTJI

a l-rn-"r
cucTeM u
r43Jtyq.eHI4.r.

CIIOJIL3O

bIM CIICTCMalvl Tal(OfO TI'lna. FIAtlp.[N,l\/tO
f

BqeHHOfO HA3HaqqHrrI, OTHOCITTCTI :

3eprofrl r43nyqeHr4si

rcx]r4e B arMocQepel

lHooqpa:|Hbr. O.4uarco zx o6T,eAr4s5i6;1 6fi rqsr

3Hr.TKPrOqr4x fiprd paorrpocTparreHl]v. cBeTa B

Tr,rqePKr,r K 3neMeHToB 
I

oB lo3Hr4KaroT pa3IHrrHbre HepefyntrpHbre

K 
[xyArrreHr4ro 

nlpaMerpoB Bb]xot[HQfo

cTB?x rBJrflroTc,rr rpX,Yxryauuu orrT'r4rtecKr.rx

, B613ltrIliaeMbre r4FITelfCI4BI{brM Lr3I}/qeHHqM.

ArfpaKUr4oHH{f ro ilauecrna nepcileK'rr4BHo

{x eireMeHroe. 3ro ngoryr: 6rrrr ycr:poiiclea
Hyrprzpe3oHaropHo4 KoppeKqrlr4 rrBr.reTctHyrprzpe3oHaropHo4 KoppeKqrlr4 rrBr.reTct

saafuu Sopnruponalinx na:epHofo ry,lKa B

aA4nTr,r:BHofr 0[Tl4Krd H ]TX rrpnnrc]rdsHl{fr"

) c rbxnauocKr4tvrrr aonerralru pa3pa6orr(r4 r4

Hr'r$tx Ha npr4HrlunaF aAanrusrrofr onraKn.

1. IIEJII4 OCBOEH
BIIafl OnTHKa nepe)K

IIO,4rIrrHHOlr A,AAI]TA\UI4

ylo oqepeAr, TaKr.rMa

BO3MVIIIEHI,Ifl BOJ]HOBOTO

snrz. K uav6olee u

paOoTItI4 JIa3epHr,IX CHC

poBaHirfi r{ Q oKyor4poBr(rl

I4l'eJII;UbIe CrrCTeMbI,

br Mor]IHbrx Jra3epoB.

OI4 OTII'IIICI4 IIOCTATOI{HO

f y nsprJbrx rroKalKeHI4I4,

oMoll[bro y[paBnseMbrx o

IICTEMAX MOIIIHbIX

QpoHTa, rr:To rrpr{BoAr4

I4CKA}KCHI4I,I B 9TI,1X VCTDO

xlKe HerrnHefrHbre s$tpe

Hrru v ronyqeHilr nyq
HaTOpHbrx r(oppeKTr4pyro

3ep KaJra. llpznreHeurae

fi uocleAnefr. taila,rn

Pa$erz'rue alarrrr.lBr{oil orrrr4rod 6r,llo
r{aMrl{, I:nrr ycnemHqfo peueHr4r KoTopr-,rx

Bbr3brBa.eN,{br0 HeKoHTponr4pyex{brMpr

a'rvioc{repe:.

Ile.rrr, OCBOCH ALIcrtIarIJIIrHt-I "CucteM
,'IBII'IETC.'I O:3H I(OMJIEH (n ronr qr4cre Ha rrpar(Trr

npprMeHeHrdtfl KTHBHbD( TIIqCOKLIX CI4CTEM, II

.ll

o HE II

rz o6iopyao I4EM AJIfl

lr Alrcqu Lfltbl:
'x su.anuia s o6racrn aaairrnn$oft onruru:;

ru.qecl(ofo ofr.brm paoorbr c co4peh{eHHr,rMrr aAa[TuBHr,I\4r4 orr,creMal\{r4

alHoc'rr.rKrl .[a3 epHof o l.islyueuiax ;aalHoc'rr.rKrl .[a3 epHof o l.islyueu{ax ;

, yne'rafi rro oKcrrny-T+r .{upr,rrnrrbrx aA?nrr4B}rbrx orrr4r{ecKr4x

Hr4IO OoBpeMeHHOfO o0opyaoFau.an ilnfl Ar.rafHocTr4nr{ JriBepr-rofo

IECTO Ar4crlt4rr"nraHilr B qrpyKrylpE ofiou so
lzcrerrtl,r a4anrunnofi orit"o" 14 rrx npulolxennx" orHoormcr K

py Bapr{arrzsHofi qacrr4 61orc $1 OilOll no,4rlronnu Marr4crpoB rro
rr rexur{Ka r4 rasepHbre refuolgrnr.r> (uporpaMMa <Tnepuore,m,Hr,re r4

lepHbre cucreum>).

fJrr{Hbr rrpe.qrro ralaer na:rufurae I cryaenron $ynfiauer]ram,rrbDl g uauufi
r4Kr4, c)rrrrrr(H) uHSopnrarirra, sJrer{Tpor-rr4n, 4 Mnrponpoueccopugfi
,rclBo c 6a:oesrlara ilpr4Hut4flaMr al:anrtB*ofi onrnrn.
HHbIe B paMKax z:yueirrar Aan:Horl Aucua[.nunu, Mofyr 6rtm
rrrr Wyrkrx clerlr4aJrbubrT nudrrrzrrJrr{H n<l npgQnJrro noArolfoi}Krc, a

nrmycrcnoft *cnarn(rrzrcauz{uuo{ par6oru.

)
{rac trJrHI{a 6

vre ilr4a

4ltr
)Ke 3I-Ia

AI{CIXUnIHrl }.IO B

ilalrpa.Bneul.r <JIa^:ep

Io.]lynpoB0,lI KOB.6IE JI

VIsy,'

s clOrac:rpr

TgXIIUI{.U, a.',

3r-ra:,rra , iloJlrl
IIpIzn\{eI{eHIt.

TaKX{e rrpH 1:

pr r{3rre
IIOJIHEHIZ



3. KO IIETIIHIII4I,I OEyTIA
YJII;TATE OCBO

B pt,:s J]bTATE nucull IIJIITHbI r{acTl4

a -4', ocrr pa:pa6arbrBarb S
Ilt CI,ICT9M JI r{Kr{ c O[peAeneHrreM I{X

JIOTII[IECK]tDi: 14u I4EM TEX]]ruECKI{X

B yJrbTaTe oclloeHIIfl AI4cIdHIIJrr4Hbr

o6pa30BaHrz.r:cJle,{yrom,r4rl JIb

1) 3l

ocl
Texlll4l{eClll

(fIJt<-4);

2) \r
oo pHo-JIOlI4riIeCKIZe

a4zurr:rznucllf

3)

o 11. CMAMI,I Hld'fl- BO3MOX(H

CIICTEMAX.il HOLI TEX nxu (lIK-4)"

4. C:TPYKTYPA PI CONE
06u lpyAoeM AIzlCUUn.[I4HbI CO CTaB

Ilpnro>xe
aAauTlllFI6I
OTITI{qECK

CIICTEM

IIIE!OCfl, OOPMhPyEMI|IE Ir
xr4cur,rlnrrFrBr
QqpMl4pyrorc.:{ cne+)4ouIae I(oMrrerenUufa :

)H0nbrrbre r,r ctpyKrl/pHbre cxeMbr upra6opon

MAJ]E MeTOAT,I npoBeAeHru o fxr.r>r u So'roivrelpraqecKr4x u:rurepenfafi,
cpeIcTBa I{x rrpoBeAeHkrfl npLl b3oB arxr4 rz aAaIrn4BHrrJX OilTuqecKn( 0r4cT9M

IITIIIKtI B BIICI'IMOCTI{ OT OOJ]ACTH

K Cr4CreYaM

pa3n[,rr{HFrx

O6reu
Y'le6Hoii

0 IIpl,rMerreHueM

rrHTep arcTr.j B H btx

MeTOAOB

(z uacax /'%)

H TpyAoeMKocrb (n uacax
(Dopurr rexyulero K0H'fpoJrt

ycrreBaeMocTrr

(no ue denau. ceu.ecmpa),

QopMa npoMelKyro.rHoii
aTTecTarIHl.l

Ctpyr<r'ypa
l'raccu(|xr
rlucTeM

llrreuen'mr
O14CTEM

AAATIT[{BEIO

{}tITIZKI4

i)rtexrpor,r
ilpofpaM0\l

06ecneqeH
CIICTEM

AAATT]4BH

OIITI,IKI'I

2 I 50ot'o

r0 I s0%

12 I 42%

10 I 509/o

:14 / 470h

ur-xoHrpolr }lbl

riruur-xourporrt J.,1!2

flrHr-ronrpom, Nb3

Bcelo



'ferur,r

Pasr
1.1. U
L2.

PasA

2.1.F'i
2.2,

2.3.\,1

2,4. (.

3.1.

3.2.
.,.
J.J.

P

4.1.

4.2.
A'

3n

II
il
il

JI

JLP.:ht'e

JI.P.Il'e

Qas,onoro
JI.P.

I.P
onruqecxoi,t

JI.P."N'e

il
Tenra 1

Spon'ra (2 -,r.

TewaZ
Te\aer 3

Terrret 4

Teuer

nanpxxeuuI
f'eruel 6

Teua
TexlroJlOtut.x

5. (J,

B panr

5.1.

C uen

u\

rpoqecce b3 AKTIIBHbIE VI I{HTC

CON[]PXTAHI{E

1. Crpy n rc.uaccu{luKarlr{fl c

I{IIHNI,IAJI cxeMa aAafITrIBHor4

cus g, CUCTEM A,2IAIITI4BHOI4 ON

2.3,rrerue CIICTEM AAAIITIIBHOU

HoBoro Sponra.
noro QpoHra.

AaTiIaK.

oHHOe r{ [p0rpaMMrroe
BHbII4 anropt4rM Sa:onoro con

A onpe eHu.s ylp aBnf, rorrlr{x Harr

H OJIOK VNPABJIeHI4'.

4" Ilpn.u IIH'I AAATITIIBI{bIX

Krop

K BOJI

'Ifl
!1fl

JIO)I(CHIZf,

llpz
u.)

prrbrlr

,IOcrn .[arqr,rKa lllarca-fa
, Koppe

p.sr(eHr4t

Lrfl a5eppagwfr. Jra3epHo

B onrr4Ke arrrroe{lepu.

B OIITI4qECKHX CHCTCMAX M

B na3 epHbIX TexHoJrorr4.f, x.

Mero,4oB arrepTypHoro

egrre aAanrt,reuofi o

,3nexr H Ag CI4CTEMA VND ABIIEHI4'I

" Arro r,r u [pofpaMMHarr pean

v).ncrenarr (

Ynpaue He rrapaMeTpoM Kar{ecTBa

ECKI,IE fl
Llpranqn AJIbHAI, CXEMA ANAIITHBHO

Meu6pau bre rr oHMopQHbie 3epK

A.nrop u cfa":onoro oonpxxreHrar (

MeroA pApIHarHoro cnycxa (2

.fe .{ecxafi fi rulpngnr.it
2,1).

llprarrae I4e aaarlTl.IBnofi onrulcu

A3OBA f,HbIE TEXHOJIO
neKr{r4oH fo Kypca:

EIIbIE II HTepaKTHBuue Sopuu
Soprrrz BAHkrfl, kr pa3BldTr4g. n

TIJII4HhI

a.n:arrrlrE Ir oii o uruxu.
:oit cucreurr.qe

ITH.

(6 
ln).

a
Atf'

I

ruHdx Jra3epoB,

tlSnyr]eHlz'I o I4cJIoJrb3oBaFII4eM

apQnauux (6 u)"

uop$nuuu :eprcanquu (4 u)"

ylpaBJreHr{.[ sleMeHTaMr] a.qanTu B

pv'{t",u
oH{-rrurx HaeHxod cryAeHToB s r4ue6H

mufre Qopivrsr npbneleHun zausryrfi.

lel*len:ue cl{creM aAanrunnofi oururc
ETTT'I.



cor{(lTaHl414. C B.Fr98.}[IlT,

AoMailrHvr(t ppr6or:u). B

IIpI1[\4rer{eH ri.fl aAailTLIBH

ciry,llerrror| aTzuruTr4qecl

5.2" Clrr.r,ocloflTe,

Cam<,rcfornreJrbHat

'r'eopeTI,r qe(,)Kc)ro MaTep

paOOrbr r{ r?rJoparopHr

o'f Llelr n o Jli:r6ofraropH

5.3. I\41".nyrrrMeAl

IJemorQllr,re r43 Jre
t, ..

My,n|bTuMel]ufrHoa ayAr

rlp()e](Topa.

Cryl,rlri,r:aLu lpeAc
5.4. Jfefrurru rrprr
Ilnaunqyrorcx Jl

(r',Pa21yxarr,,rfi,,t, OOO <I
---,.1.:r.J. l'etl:TltilroBa!
Pefir:urir-rcorrrpoJt

cyA4r\4apHb_D,t 0aJr.rroB II

1.

2.

J"
Aa.

5.

6.

7.

cr.rc'leH,toft,

TaB Jrrrerc.s r( oMfi broropurM. rlzp c "u e ru1nfi .

!T auIcIIIt bIX CneUIIAJIHCTO B

I4I4 rrpUIUaIIreHHbrx gnerlr4anucToB t:43

afi:rH> (l"Illalypa).
clrcrelua o6yrlgutt

ilpoEioAHTcrr Tptr pa3a 3a

OKn fJIn <<Pa,qyra>

ceruIecrp. On npelroJrafaer ouerlKy

rpr-roii 1ra6orofi: (rourponlnue [y4aropr]bre paqorbr, uHlrr4BLu\yiulbHbre

xoAe rrpaKTr4qecKrrx eau"ti.rri nliegrtonarae'rcfl pa:6otr1 rr4rrrrqr-rbrx. 3ar{arr

)IX O[TIZr{eCKI4X CI4cTeM B IIpOq.[e]vtHOM a0iler(Tg C Uetrbro pa3BLI'IlI'l y
:oro MbrrrrJrerrr4rfl lr Hanru<od pzupeilreHax npo6leuHr,x curyaquft.
rbrrarr ;ra6ora clyAculoB

(nueay,uu'ropnar) puOfro c'r)/AeHroB Bxrrroqaer 3ai(perneil14e

naJra npt:n [oAro'roBne n nuuQJrHeHHro Irrr{AlTqr.i,4yannuofr 4rxraruuefr
x pa6or, K npaKrr4r{ecxuri :an[ru:ana rr KypcoBoMy npoer(rr4por]i]Huro,

rft pa6orr,l - r43yqeHrze ruiCeparylpbr rro peK'0Meu[onanur,rM r4clorllu4i{aM

)eurel{r4e Bbr,AaHHr,rx [penpAaBd'reJ]eM ilpaKT?rr(14 3a1a'-r, troAri]Tollx.a u
t pa6orau.

rfi nr,re rexuoJr0rlr" o6r.r.li"o
(uaoHnbrx r4 npaKTuqeexm{ sau4'tttfi npono,4:ilc.rr B Br4Ae lpeseuraqnr.i e

ropr4r4 (nanpairaep , ayil. i:o-4 . 
"".r,rnu.oB?Hr{ex4 

r(oMnbr{lreproro

Kartc)C,TBO Eibllt0IHeHI4t AOMa[HI4X TIZIIIOB],IX

3AHtl;,TUflX" mpeAene

Bell-y'rrlr4M,i1[4grI]Zn.J rr{Fry.

6, CD

YClltlE]BA]:l ()cTI4, IIP(]IME)KY]]OqHO
C)crll0EIll; AVLC IIJIUT-IbI 14 YTIEEII
crAl\40c']tlD T]EJIbI-I fr panorbr c:Ty

MCIIiI

*tr4fr' eMbrx Ha npaKTr{qeci{t4x

e 6ar,roe rro Kor]Tponrulrrvr upponpraxlraJrM orrpeAe.[rrercr JreK'ropol,r,

OI{H CPE]ICTBA TEKYIIIE|O
Arr ncrruqtrd

fTrcanrrECKqE

c rfMcrtrlbro

KOIITPOJI'I
fIO I4'TO|AM
OFECIIEIIIITTIITE

Halr c>ieMa allallT'trBllol4

s cncleM a.ltarrraenofi

u 6unac,p$ubre 3epKaJra.

HOBoro cppc,H'ra,

nor-o $ poura ll-kuca-fa

rpyFrr(qr4oHHpoBaHue cr4

ropprrx4 Qa:onoro conpt
ynpaBn.fl rotqr4x H afrp{xeH

T{ECKOI4 CIICTCN,IbI.

yrrpaBneuu.s aAAilTraruroii onruqecxoil

eLrr4fl.

aJrro pI4TMa IroKOOpAI4.HaTIrO.rO

arrropr.r'rM oIIpeAener{Ht ynpflnnruoulrTx uaflqsxeurzfi 6unrtpcf noro

B OrrrHKe arMoqoepr,r,

ETIIOIO

L].BIIbIX

6rox:a ynpaBn 't4fl..

OITTIIqCCKUX C TeM



13. II
na:repoB.

14. nI

6.2.r1

A}KEHI,IC

TABHI,Ifr

tloKoo

JIEMA B

qecKtl

pI{AHbrr4

oBrrbre frp
qaiiHbre tI

AI.T}IbIE

pHtDMr4

qecKa_s

uqeaKag_

px4arlut

pv,vrbr)
qecKag c

I{AIITbI KO

1,,.".",,

],,,r,n.,,r.

A.IAfITI{BHbIX OIITI4I{EC

ANAIIT.ABI.IbIX OTITUqECIfl4X

f-ITOIITDO.II'I

1. (.lo'oraBurre TI,I ANANTHI]HbIX ONT

2. II bI .rIecTBa I{3JlyrleHr4rr B coBpe

{OBTIbIE w, r(oToprire MofyT

a4alr:lraeu<1.ft

4. '1'ppr6oraHrax

5. Ce['r'.tenrupo

Kopper(ropy BoJrHoBofo Q

6. I4Qnr6pauunr Kopper(Topbi BonHoBoro ql

7. I\4lirponarura rre MEMS,
B. Iiol-rurnenue oppeKTopbr noluororo S
9. )Krl,lrcorc ulre0Kr{e MoAynrTopbr,

10. fiiraiuop$Hue pKana.

I 1. llpeuu Ouuop$unx .4e$opuu
a uaroft aneprypbr.

rrbre r(oppe)KTopbr BoJrHo

JrFroBOfo QpoHTa B BriAe n

KaiTbHofo rrf,THa a6eppa

bI.uarqr{Ka [laxa-fa

NATIIUKOB IIOJII] OBOIO

ropHTM $asonoro conpt
M2-4arvura.

Ar{HATHO|O CIIyCKa Anfl On

ula|a B Mero.[e IIo

anropHTM orrpeleneHrTrr K

eToA orrpeAeneHrdfi r(op

KTpOHHOTO onoKa yrrpa

r.it{b

yneHTr{ocTrz aTMocQ epbl

yHKqHfl.

HIII4 rIbI TeOpI4t4 JIO I(a,TbH O

fnoularcune fiznmprr.
Snnnrpnr.

cKr{-HopManr;Hoe) pacnpeA

AarorrHar @vnxqu.a n

uar $yrrxqun n

BepxHocTI4 fJTaBHOtO 3e

puN4eFUreMEre An.,,T r.{3f oToB

E1UA'IEJIECKOIIA O CI,{HTE3I,I

[IO3I4ULI4 OIITUr{eCKUX C

t.
2.

3.

I:aTr&rKa.
A
4.

5.

[).

L

6.

LJ

10.

11.

1.

'2.

.J.

4.

15.

t.
L
\).

10.

11.

12.

6.3.

I'
VLc

il

tI
l\,{

tl
i'
:[-u

IUr
(l

"tlo
L]T

On
rI^,

llvla

0u
Liat

HN'I DAOOTA

cr4cTeM B orrTr{r{ecK,Lrx cr4creMax M0rrlqbrx

B,rra3epHbrx TerlroJlofEr{x.

Krx cHcTeM, r4x QyHr(ur4a.
elIHbIX r\4OrUHr,IK Jra3eI tpax'

14 SneMerrT4MHpeIIreHbr MeTOAaMr4

rbpoura.

Hbl c [pr.iBoAaM[4.

MLr+ 3ellKan.

TUFIOMoB Ifepuurce,

H,tz pornonoro rppoura.

ta.. Anr,oprzrvrsr o6ph6orr<u uso6paxceuuyr c

*"f.

Aeieuug r(oppexrnp yrcu]ax u anp.a xteuui;r,

,r[tn,r.o crycKa.

ppertrr'rpyrcuux H an]ln>rceHnff .

tx uarpu<euuft.
w fugantunnoii o urhqecxofi cucrenr oii.

rav$c:rrr o us o 6paxre1,lu.rr.

crp;f rcry'pr,l ryp6yneurHo cru 
"

elll4p aIvlIIJIIiTyItbI CBQTOBOTO nOJIg.

Anr4Tenb Hor.r 9r(0rr o3lrurrr4.

xopQrro fr sxcno:ui1r,i,u,

cana [eneci(olla.
eHIIt OnTIITIeCKI,IX 3 epKan.

rrtrHoi: anepr;poit.
c cr,rH Te3r.rposaHHoil aneprypofi .



bHoli pa6oTbr Il
ftc'rso la6oparo

oTper{Hbr}r yqeoHbrM

IILIX 3aHtI'UUn pr3yrrr4

x(]roro naoopurropr{oro Ko

cTyl(eI{ToB rrpr4BeAeHbr

, rJ:yHnrxuoHr4poBaH

HX 00BOeHr4r OCyUIeCT

AI4CilrmJrr{He.

3Hilt(0t\/IcTllil

cucleuofi,
rra6oXraropu

1\/

lu,rcrII4l
c){3

1. tu
yclrttFr0BKeDl

'Jiexuoc$epa

aAarrlTIIBHIIJT

M.: T'exH

u:cl6llalnerr

Eomdacona

2012.-- 1',"16

l. .[[x

pec'ypcl: yv

376 c.

C)nlolexlrin

3ar:asHoea

(Y.re6nnrn

c" 3(12,-308 .

fnayunoe
184 a. : utr.

1(

0,

(J'n

,{p

CTHiqIOJII)

pa6or n

L
2.

3.
AT.

n)

EEHO- JU{IIECKOE I4 I4

A;lan"rnnnrre orrrrrqecr(v e

rIfi pecypcl/ UJauuu O.

0c.
]]HBHT,IE) OI:IIIqECKITC

xrpouHrrfi pecypc]/
296 <:.

.A. AAanu4Bllafi KoppeK

Be HCr(yccTBer{Hofo 0II

H B.lI.- 3nerrpon.

.I'. Or;uosrl orrrrrKo-sJr

ron IO.f'.-- 3ne

[TaKa : yuednoe noc

cKI4M CileuUatr,uocr"gnt /
, c'rep. -- Carrr r-flere
rerlr4arbHar luleparyp a)

.: c.309.--ISEN 978-5
Esreunfi fpnroprenuu.
. A6paLr,rournn, B. f. Bo.n

.: c. 180-184 .-- ISBN 97

flII.IIIfl:

HTOBA-S 3I porr4Ka, I|SSN : 1063-1 8

KA ATM r,r lr oKea.Ha. ISSN: 08
qECKIILI ypHarr,, iSSIJ: 0030-4042.
ieclOptic

IET-

ISSIJ: 2155-:\165.
cl)l:

l. Crr coK n KZrrIuu. coTllyAHr,rKoB

uun O.14"

3rerrpo
2t012.-2
sns O.LI.

urzrrca 13
pa, ?-013.

FIA OCH

.II.A", IIY

ILITe!'II>

I]ICHI(OB

uurc/ flxy

I{IraAHafl

i{ OIITI4

Wsa. 3-

By3OB,

I4nreu. y

OqKHH,

ruu;e] /8.

TILIECKII

4ocryua: http /'www.ni rtn. ru/Iil e s/pub I i o ations/p u

Flafirll> ll I'e>uuxt

Ar{purrt]nHHe cTy4eHT Aorr)r(e]r H3yrrr,irb

Kol{nne;Kca <Cncrer{,ra $enonofi KopperUr4r4

raHlrt o6rerrr ayalrropnoir Harpy3r(:r4 Lre

Teqperl{qecr(lrt? u npaKT'I4rreol(r4e aolreKTbr

o opMtAtII4c)FIIIOE OEECIIEqEHI,IE

r{cTqM6I B Hrvril'y'nbcHbrx N{otrlr{6rx Jra3epH brx

.-* 3lr:rrpon. Ter(oToBbre AaHHtie.--- M.:

c'refinrr KoppeKrlr4r4 HaKJroHoB. Peg o HaHcH aq

r OpI4.-- 3lerrpoui rer(croBbre AaFurbre.-

flruocQepHbrx r.{gKa}r(esnfi on'lur{ecKlrxHtl

HO aororrFrrrrca [3nercrponur,til pecypc]/
Bbr{l Aa}{Hbre,----r- M,: OI43MA'I'JItrl.T,

tI4t07:t7-6
oBpgMellHarr o]lT'I4r(a

P o Hh o ro npu 6 op o c1p o e+)as . f3 nex'rp o nrrr,til

rercprrrnrre 4auHue.i*- M.: Jloroc , 201:\.-

u{xon .- Mocrcna :

s-94'.2n-1216-r.

8.

569s,

tayccoBllx IyLII(OB :

Oa:var,rur,2010. -



2. parop aAarlrnBHoif onruru
ilM"Il.Jlorvro

http://wwn,.i c.msu.ru/ ience educ atic:lnllab or at
a \rJ. .Y HOE II rro anarrrrreHoff o

goc'ryna: thtt ://www. .ruldb/msg l1205Il2li
4. JI pu KorepeuTHofi" u agantu

unrenn B,E eea CO H // Pexcnrra Aocryrra:

8. ll,{

Male,p

. C;IA

TE bHO.TEXHI4qECITOE E E Cn:Er{EH AE Ar4 C UI4rIJIIrHr,r
bHo- HuqecKoe o6ecue.reu[e rIHII{HHbr BKJrrOqaeT:

M€t AII uqecrcofi KoppeKrlrrr4

panbH MyJrbruMeAufrHnre cpe4

poHH 3arrvckr lexquil,
TIbIOTC co cnerlr4anlr3rzpoBaHH

a

. 3II

r x:o

ZEMAX, cpr AM

Pa6o'l

[o FralpaBJre

Pa6o,+)to n ryaMMy

Peqenseur:
(npeAcraBi{r l paboro

llporprauma:

Ilpc,roi<on Jtls fA
3ane4;yroqlr xa$e4po

AIIECKI,IX Iz I,IH}I{EHEPH

a Ar4cuunnnHbr cocTaBJle z e lPe6onaHra.qr4ra Gr

94

C'IEXH rrpofpaMMa n

BO

BKI4 :

Pa6ouar ntrro

HanpaBneHI/L{

llpororon.lfi

llpeJIceAale,n

,J,

otI0

a u o4o6peHa Ha 3aceAaH

4&,/'(.,/f roxa

A{)JrxHocrb, @fl Of noan ucr)

zac'!.avuw yue6Ho -[,reroAr.rqecKofi: rona

I t 0,a4N^ L

KOMHCCI4

/9,/"/,/t*roaa

noAuucr)

O2LzLl



Pa6oqas.

flpororon

3ane4yrorqn

Pa6oqas n

llporoxon

3aae4yror:qn

Pa6o.ra"f, n

flporonon

3anegyror:1u

Ma o,

wg,

JIIICT IIEPE
AEOI{Efr IIPOTPA

HA

J\b

CqTIIIJIIIHqI

r roA

ro,4a


