
fcrBo H&yKrr rr Bbrclllero o6pa30BaHIdfl
Hoe rocyAapcrBeHHoe 6rc4xernoe o6pa

Bbrclrero oopa3oBaHr4s

<BnaAnnrlrpcrcfifi rocyAapcrneuuufi y
Hgpa lpuroppeBr,rqa u HrKo.naq f

(B"urY)

< 0&.

'Ti,h

Hanpaueuve no4rof

llpoQznr/npc.rrpauuh

Vponeur nrrcruero op

Oopna o6yuennx: ot

PAE OrIA,fl IIP OTPAMMA AI,ICUZIJII,IHb l
MI,IKP O OIITI4KA I4 O OT O HI4I{ A

(HaHMeHoBaHile 4llcqun.nuHtr)

oBKLI: 2[f.03.01 Hauorexuo.noruu z ur

rIoAI'oroBKIa: Halro'rexno.norr,rn u uzr

pa3oBanrrfl : 6arca.rranpuar

Ceuecrp
TpyAoenxocrl

3aq. eA,/ qaq.
JIexqllu,

qac,

JIa6opar,
pa6orrr,

qac.

(Doprut

(er:la

r npolraerxyrouuofi
rtTreCIaUU14

Iet{/3aqeT/3arier c
oqedxoi)

8 3/108 27 9 18 8 tsavbH (.36)

hroro 3/108 )1 I 18 18 :) rsaruen (36)

BnagurMup2019



It. UEJII,IOCBOE

o r43yrreHne ocHoPHsx eQ,fexroB, npoqeccoB
qTTeMerrrrrEr T' rrr.hnnr?nrD rq rrrrvhn\/nn Drra D n

IIJII4HbI B CTPYKTYPE OfIOtI BC
oHr,rKa) oTHocr4Tcr K 6noKy 81, r .racrl
r4ii -- Ancqlalnr.rHe nc! eu6opy. Holrep n

3JIOMOHTOB I{ yCFpOI{CTB Ha MI4KpOypOBIIe B Ouryrrvvnurvr Alauiaruns,
o I43yqeHI'Ie) MeTOAOB aH:aJl43A I,I pacFleTa SJIeMeHTOB I4 cl{CTervi MIIKpOOIITI{KL.r r4 (b

y Err4x

tltufi paz,nuqHErx

rrJII4Hbr B CTPy(iTyPE Otrorr B(J
oHr,rKa) orHocr4Tcr rc 6ngxy 81, r .racu4, @opnzrupyeMoft

fllauupyettrre pe3tnbrarbl o6y.reHl,rr ro ,qucq[rrJrr4He, <foon"ece","ure, . nnutirpyeMbrMrzr.vryJ s]vrbr(J PsrJJrb r.1r.br uuy'rcflpn llu Allut_(utlJluHe, lDooTHgcelltHble) c IJIaH
JrbraraMr{ ocsoeHu.f, C)fIOII

Ypoqeul
ocBoEHHS

KOMrrerPHUr,rH

r{acru}rrro

Ko4 QoprvrzpyeMbrx
xoruuereHqN{

llnaHzpyerybrq pe3ynbra'r'rr o6fueuyrt rto
u"au"nn""a *upuntap"ayarq"a fTar[,r

Qopnrzponarlprs KoMrre)renuufi ({roraqa re,lu
g KoMrreTeHutt{[)

tlx(:-1
Cuoco6en uponofrurr

Q usuxo -ruar:euarz.iecxo er

MOAeJT?rpoBaH4e

uccneAyeMbr,K npoqeccoB
HAHOTEXHOJIOIIII4 I4

o6rexron HaHo.+ tr
MI{Kpo crlcrela no[ rQxurzru

C UCTIOJIb:}OBAHI,IEM

coBpeh,IeHHbr4

KOMnbr0TepHbrE

rexuo.norufi

coBepIIIeHcTBoB4Tb

npoqeccbr u:uepenufi
rrapaMeTpoB r{

uo4z$raraqarz cnoficrn
HaHOMaTepr,raJro$ n

HaHocrllyKryp

3narr,: 6a^:o

ooopyAoBaHr4e

HCCIENOEAHI,Ifi

Har{oMaTepl4aJIoB

Vvrerr: ocyul
.racruqnrrfi

.4I,IAIHOCTI,IqCCKO

o6opy4onauur.
Il.rraler:r:
.4LIATHOOTI,IqECK

ooopyAoBaHus.

o6rexros sauo'r\exuoJlofrurrz u n,rjaxpogracreunofi
TEXHUKI-{.

tlacuaHncr



Tpyloenr
4. OBbEM tr CTPyKTyPA AI4

Alrcrrr4rrJrrlHbl cocraBJrrer 3 saqerurr q B

J\9

iln
Hat,lMenosa
pa:4elon/re

tue retv. ulvlt't
{ Arrcq}IrrJil4Hbr

P
o
C)

()
O

d
F
(.)
()
E()
O

oa
()
T

Bu,uu )qe6Hoi
pa6orbr, BKJrloq

CAMOCTOfiTEJIbH\

paoOry cryAeHr
H rpyAoeMKocTb

qacax)

i
lfl

i'
)B

(B O6lenr yre6uoii
pa6orrr,

c rrpHMeHeHr4er\4

14HTel)aKTtrBHbtx

MeTOAOB

(u uacax I "/o)

y(

np

(nl

(Dopvrr

reKyulefo
KOH'fpOJIrr

leBaeMocl]4,

t[oprraa

uexyrounoft
TTe(:'TarIUU

CetweCmparV)

4

()

F

d
(o
(.)

oo

p

t-1

:
F

G

C)
TH

Y
F

O
(_)

z J Aa 5 6 7 8 9 l0

I

Blauvotteficrsr4e
3JIeXTpOMarHr,rTH(

BEIIIECTBOM

r{3Jtyr{eHr4fl c 8 I z 2 2 2t40%

2
TnepAorerurrre
[PI'IEMHIIl(II I43JIVI

IICTOqHI4KII T)I

lEHVl
8 z-J 4 2 4 4 4t40%

PerTrusr-
Hnrorr Nq I

J Onrlrqecxne sor oBoAb). 8 4-5 5 2 ,4 AT :il45%
PerT'runr-
Hrporu J$2

4
pr{cTanJrbr t4

8 6-7 8 2 4 4 4t29%

K

Peil'utr-
urpoll Nl3

5
Onrlr.{ecKI4e Kpo3JreMeHTbr u

8 8-9 8 2 4 4 4t29%

Bcero sa _8_.ceMecrp 8 9 27 9 l8 l8 19135l/o t:atuteH,36r.

Ha,ruqne B .rlt{cuaurllHe {IIiKI' HET

llro ro tro .[lrcult rtJr r.t He 8 9
,,1

9 18 18 lg/35.,h 3 rrameu,36v.

Pasle.rr 1. Bs
Terrna 1. Zsnl
Co4ep:xaHze

I43n) {eHI,IeM.

Par4el2. Tn
Tervra 1.Wclc
Co4epr;xaHze
Terrra 2. Tnep
Co4epr:xaHrae

@oropesucropbr, Sr
MI{KpOKaHanr,HbIe n,

Pargel3. On
Terr,ra 1. . 06l
Co4ep;xaHrae
Teua 2. Bom
Co4ep:xaHr,re
PasAe.r 4. Oc
Teva 1. (Dorc

Co4ep:,raHrae
Teua 2. Cnoc
Co4eprxauue

ronorpa$rr. folot
unrep$epoMerprrr, l

PasAe.r 5. On
Terrla 1. Ourc

Co4epxaune JrdKqnoHHbrx lanqrufi uo
ar.rMoAefi cruae en$nrpoMafHr4THofo r.r3ryq(
qEHPIE I,I BEIIIECTBO.

reMbr. Knanronrrp pa3MepHbre eQ(ferrtr.

OpA O Te.IIt,H ble 14 CTqr{H UKI4 14 IIpU 0MHI4 K 14 I43 J

qHI4KU I43JryrIeHI4{.

TeMbr. tr4orovuuxli HeKorepeHTHoro rr3nyq(

AOTeJIbHI)I0 npIIeMHI4 KI4 I,I3nfIeHHt.
TeMbr. onrH.recxfie pe3oHaTopbr, Ao6poTH(
)TOArr OAbr, $ OrOrpau:rrcTopbr, (f oroynano>r

IIACTI4HbI,,

TUrrecKLrS BOJIHOBpAbL

,eMHbIO I'1, nnaHapHble OrITI{qeCKI,Ie BO JIHOB 0

TeMbr. ollHoBHbre Kpr4Tepr4rz" orsmuux. [u,
roBoAHbre crpyKr}tpbrr B o 6'6eMHbrx o6pa3rla
TeMbr. OoHoBHbre Kprrrepr4pr" Orsmuux. [u,
ITOHHbIE KPI,ICTANJIbI 14 TOJIO|PA(bI4g.

)HHbre a loflspr.rTqHHbre KprrcTaJr,rrbr.

TeMbI. Crpyrcrypal. Ocnonnrre Kpr.rrepr4r4. .n
o6rr ronorpa(f u.r$cxo fr. sanucu.

TeMl;r. o6tervftrpr ronofpa(br4s r{ $orc
'paMMHbre u Ara(fpar<quoHHbre orrTrrqecr
'ororpaQ,uuecKiul flaMqrb, onrlrKo-ronorpa
Tr.rqecKr.re Mr{Kp o gEeMeHTbr r.r ycTp ofi cTBa.
,BHbIe KOlMnOHeHTbl lIHTelpaJIbHO-OnTI4qeCI

aa4paMMr,r.

qyBcTB14TeJIbIIbre

I4E SJICMEHTI,I.

pulrecrar o6pa6o

IIX CXEM.

AIrf rIr{rrJrrrHe
HI4$ C BeUIeCTBOM.

lnoco6rr yrpaBne

rrpHus.

uzr. TnepAoT'eJrbfr

rcrb. Mo,nbr nil3epr:
:r.rrpnr4. lI3C nune:

qbrl

rppMMbr.
(.

[oaMMbI.

tl

orl
vlH

JI

KI{

ktqecKI4M

Bepbr,

)e3oHaTopa.

r MilTpr4r[br,

)vaJlrt Anfl-
)aSm.recKaq

(f opnraqrEra.



-'--i-'- r ".--*
Terrra l. llsljueHr,re rd BerrlecrBo.
c o4epxauue g aHqu4ft , Pacqer I(oHrIe rrTparlrut qacTr4u

PasAer 1 . B : {zrrao4efi crsue enQxrporraarHr.rrHoro r.r3nfre
Tevra 1. I4gnVqenne H BerrrecrBo.I eMa l. /BnylreHr{e H BerrlecTBo.

Co4ep;xauue saHsruft. Irlcple4onauze
HaHorracrrlqauu 6nriropollHbrx MeranJroe.

PasAeJr 2. TeQpaoreJlbuble ucrQ.+rzru 14 npr4eMHlrKlr
Terr,ra 1 I4cro.ruzrpr usJrvqeHr4q.

Co4ep;Naur4e npaKTu.recrzxhh6oparopHbrx zaustufr.
llp ofpaMMe )Lemax. Ourulru:l arlur ontuqecKrrx cxeM.

Pa:4er 3. Ontu.recKr,re] BoJrHoBo,rIbr.

Tevra 1. O6tqnlnrre tl nnaHapHqre ollr,rrrecKr.re BoJrHoBo

PasAer 4. Oofounbre tpncraJrli,r u rolorpa$un.
Terraa 1. @orlnnue r4 rronf,pr.rrdnnrre KprrcranJrbr.
Co4eplxaHrae rpaKrrqecrcuxlnaSoparopHbrx 3aH

rlp enoMneHllq B o [TtrqecKoM BoJroKHe $ ennocexyHAHbrM Jra3 e

Pas4e:r 5, Onlu.reclKr,rer MuKpogJreMeH'rr,r u ycrpofi crna.
Teua 1 . Ocnosurre Koh{rroHeHTBr rzrHTeroanbHo-orrTr.r

co4eprxanue EpaKTr4r{ecruxhapoparopllbx zausrufr..

6eu4ecmsoM. Teua 1. I'Isn;vueuue il el
npuet4HuKu usnyueriun. T'eua l, I,Icmo T,

usnylteHun. I'asden p. OnmuuecKrle 6pn Ot

uo,4ep)KaHr..re npar(Tr.r.{ecKHX/JtraOopaTopHbx 3aHsrurfr .

orrrr4qecKux nororoh. CoeAraHesue orlru.recxoro BoJrroKHa.

Hr{r.rrrbr gefi,cTnux.

yHKIIr,roHan.

AUCqI{II.IIrIHe
14' C BEIITECTBOM.

or4/xHoro purcTBOpa.

AHLIfl..

x AHOAOB Ha OCHOBe

AI{CqIIIIJIHHE
I4g C BeIIl9CTI}O,M.

OIITUqECK

BeDO0melbuue

eorclxoH. P qeT noTepb

I,IqecKor4 3iarlttcl,I.

poBaHH irx

3O

cx()M B

qecK.tlx

14 cBapKr{

I(33€lT€,II.tI

L3ytol'cg
eHeHu13M

tiltluhiu u
HUit{U

uqecK,ue

B rpenoAapaHzr4 4ucqunriuun
pa:uoo6pasurre o6SasoneneJrbHbre rpxHo
aKTr.rBHbX r{ r,rHTepa4Tr4BHrJX nreroAOn O6

Arrunurre u izurepaxlr,rBHbre Merol
/^\tI4umeparcmueltan leKqun (PasQen L asauuooeucmlue onqKrnpoMazHumH 'yqeHu, c

2. Teepdo,me.



fpynnoean
Teua 2. Teet bHbte nt2ueMHuKu

Bonuoeoduutet c
zonozpaQun, Te

MUKpOsneMeHmU U mpoilcrnsa. Teub 2. MurcpoownoMexaH

7. Ou'ruuec(ar aKTr.rBHocrr ra $alla4eeBcKoe BparrleHrze
8. KnaHrosrie lepexoAbr rrpr4 B3ar.rMoAeitcreura c oJreK:

9. Cnonrandoe rr ribrFryxAeHHoe lr3nyr{eHr4e, rcoe(ffira
10. KrzrrernuQcxue'ypaBHeHrls, ycr,rJrenpre r{ reHeparlr4t
11, Monoxpo+{arr.rrlHor}Tb, rrolrprrarlr4r, Korepe

lyqKoB,
12. llpocrpaH cTBeHHOe, arr,rnnj[4TyAHOe, nonflpr.r3arIVo

17 . lTapawterpnuecnne npeo6pap oBanr4s. B orrrrr Ke,

feHepaTopax"

Ocuoauute t<

cxeuut.);

HeoAHOpOAHOCTt4

Hmu wtmezpqraHo-onmuqecKux cxeM.

mypbt a odudyuutx oSpasqax. P
1. @omouuute u nowtpumoHHbte inJtbt. Pasden 5.

(Pasden 2. TeepdomerbHbte u3il.y\teHun.
u3JtyLteHufl. Pasden 3. Onmuqecrcue eonui . Te;va 2.

JTbt u
uqec)Kue

ofpasqcrx. )'asde11 4.

we KpucrnaIJlut. 
"llbuauEumur u y,cmpoficm

'eula 2. twirc

WQVHUKU U rttpU?tl4ltu

crc;ue cxe.uutrl

coorHorrreHrae KpzrMe

B Ll3orponfrbrx 
T 

aH

rHr4T',HbrM r,r3nlfqeH

sr 3fiuurreftua.
KOI'O nsrnyqsHrrs,

HarrpaBneHHqcTb

), qa.cToltHoe,

poMa|HHTHas

bIC O IITI,IICICCK:I,IE

AKA I{ACTOTI,I

pbl.

M 43JIyqeHHer\4.
r43JIyqeH14eM.

M n3IyqgHI,IeM.

. C)noco6ut

I'ena J.

aHuqect(ue

-Kponzra.

n?BepH[,IX

EI{HOE T4

Mynr4poBKa 
i

'przqecKnx

qecKI4e

6. OIIEHO HbIE CPEACTB A I\ntr TEKyTTIE|O E]MOCTI{.
TIPOMEIt IIHOIZ ATTE C TA IIVII/ IIO I,IT O f IIIIIIJLI,IHLI

II Yq HO-METOAI4FIT]CKOE OEE CTIE E CAMOCT HOIT
PAEOTbT CTyAE OB

1. Orruqecilue KoHcraHTbr, cBproBbre Jryrrr4.

2. OrllaNen{e r4 rrpenoMneHup cBera Ha rpaHr.rqe eJrla AByx cpeA, e lroJrHofo
BHyTp eHHero oTpaxpHr.r.rr, flpoxoxAeHlre cBeTa qepe3 rrornouli

3. 3lr:xrporyafHr{uHbre Bonubr] ypaBr{eHrre Maxcnella
e cpeAbr.

4. I4rrrep(pe$euqua u 4utfparqnx cBera, KoMn JIOl\{JIeHIlt.fI,

I4. Heluseir4ax nonsp[3yeruoorr Kplrcranna u ueluuefi
15. ferlepaqrzf rapnronzr.
16, Ycroetre {a-ronoro crrH <por{u:rr.ra.

Qo

18. Moaynrropbr Ha ocHoBe onturrecxoii HelzuefiHocrrl
19. Helunefi4at orrrr.rrca r.r MonEKynspHoe paccerHve cB(

20. 3eprcalruQe orpaxeHrre, Mr4KporflepoxoBarocrb

2 1. MuorocnqfiHue Hu.3Kopa3Mgpnrbre KoMno3lrur4rr.
22. KsaHroBble ofpilH u:.-r'enrrn. P asuepuue e S Q ercrsr,
23. Me'ro4br rloryrreHur HaHorracrHII I{ HaHoMarepr.ran
24. Keavutonrie rouxrr, KBaHToBhx npoeonoKa, HaHocJror{
25. llepuoAr{yecKrze xuaHrono-fla3MepHbre
26. Snerrpontrrrft crer(Tp AByMpplrbrx r,r oAHoMepHbrx c
27 . On;'ttt'recK[4e nepex oAbr B KBaHToBo-pa3MepHbrx
28. SnercrpoopTprqecKlre Mero

IITI,IqeCK Ae MeTOAbr yrrpaBneHr{t onTu llecK

HOCTI,I U



Vfti HbIe I4TITOTIHI{KI,I CBeTa }la OCHOBe rOMO-
Wz;ty
LI:tr HbIe [3nyr{aTeJIH.
Jlareplr u r(pr{cTa[Jlax 14 cTeKnax.
Ocnonn cnoco6 sr rtonyqoHus lasepnofi KepaMr{Krr
Orrrl,r.l
Molu
Jlasepu c

9. I4rrxerurz Hbre niBepbr Ha feTepolepexoAax.
10.

11. Cn
12, ll:'](l rzuQfiru r{ Marpr4rlbr, trhuxporanaJrbHbre nracrukrr.
13. Ocrrosnsrp uourru[fl "reopur\4 Bon]roBoAoe. llorHoe

ycrrneHr4e onTuqecKl{x crrltHarroB.

14. Od'senrnrrp lr rrJtaHitpHbre o[TnqecKr4e BoJr]roBoAbr.
15. Pacnpe4eJreuve Mo,trlHocrr4, coorHoilreHtrfi. Infl, n I{ BOJIHOBO|O II
16. HeluHeftrlo-onruqecKr4e e(f$exrrr n SperroncKux B oB0Aax.

HOBO,IIAX.17. Mexanus{u BouHr4KHoBeHrrfl rrorepb B orrrraqecKr4x
18, SlervreHrq[ reopnr4 orrrrlqecKrD( HaHoaHTeHH.
19. CoeauHeize lr opaquBaHrze orrrr4qecKr.rx BoJroKoH.
2 0. Ou:ru.recmue My Jrblr.rrrJreKcopbr 14 AeMynbrr{nJreKcop

Boupocrr pefihnur-rconrpoJrq ilb3
rJrbl I4 Me[aMaTepI4iuIbI.
lBera B Soronurx vare

olrrr.rqecKr.cx eS$exron n S
ux pealtfrrx froronutx r
rroKa3arelb npenoMneHr,r

6. Me'rauonepxHocrra, Auoualltuoe lrpeiroMJreHrre u orpiaNpHrze.

7 KoruonAquepacrnopbr.
8 OcHoerr npxanrHo ycunenHpfi o

7. KolloHlque pacrnopbt.
8. OcHoerr npxanrHo ycuneuHpfi o
9. @opnrupofauue nso6paxeulft u

onrr.rKr4 n rolorpaQrluecxux orrcreM.
10. O6r,evHa{ ronofpaSuxu $grov
11. fonorpauMuue u pqu(fparq4oHn

15. Onlpr.recrtrre pacilpeAenrzrfm,H

19. Onr:orraexatruqecxue Krroq[.
20. MexanuqqcKue crzLnupyrouJue

perrreTKr4,

ggIrubr K 3$aMeEy
1. rcuu"io"ffiMepHbre rtbQ.
2. OcHo$nr,re uolo
3. Knaccfz.recKr4e p
4. Ocuo{Hue rrolo

e pe3oHaropu, 4o6porH0crb.
rHoro pe3oHaTopa,

rerquefi MoA, nepecrpauBaeMbre r4

flbrepu u

Hr4:V.

lIIIECKIIE

q)aMlMHO14

OIITIII(O-

HHbIE



5.

6,
-
8.

9.

10,

11.

12.
13.

14,
15.

T6,

T7,

18.

t9.
20.

Bon

4.

5.

6.

Ocuobnrre eM.

Oorduurre toHnbrx t\,rareprz

Ousluecrue oco6ennooru pa6oru
Mux$oonroMexaHr{qecf rre cxeMbr.

O6re$na"a ronorpaQur u QorouyBcrBr.rreJrbHbre aTepr{anbl AJrrI rOn
C nocp 6rr n o JlyqeHrrr npsepuofi HaHoKep aMr,rKr4.

Ocnobuue nonflTvtfl. redpnz BoJrHoBoAoB.

arepuafrbr u ruupp6oru4rrecKpre Marepr4an

Oco6en B3aLIMOAeI4Crrpr,rs 9JreKTpOMarHHTHbrX c MraKpoo0beKTa\4

YpanHeH s. 2'ne, pacuera Sopouunx KpprcraJrnoB.

Br,r6op pllilnoB onTl{trepKrrx r(oMrroHe}IToB

Te>croro
MeroArr

qecxuft np oqecc rir3roroB JreH krs. arlTvrBlu

Klr flapaMerpoB Jra3epurrx ycrpofi crn"
Murpo u

I,Ifl S III,ITAKCI4AJIETTbIX IIJIEMexaHrz sr $opltuponan

TIbIX CT4CT'EM.

SJreMeHTOB na:JepHbrx

uqecKr4x cTl)

ur{ecKl4e I(0MnbIoTep

snoKTpoHHbrx KoMno

Te>ruon r npo6ono4rorolru Marepr,ranoB.

3rp$exr rrJrepz[, cABrrf rr ytufipeHr.re tur'uit,.
@Hso u Canrsra,

I 5. fororpaflu.recra.a rraMrrb.
16. Onru.{ecrg{e cr{creiMbr HcKypcrBeHHoro r4HTeJrJreKTa.

17. CnepxcxQpocrnue cnoco64 repe,4aru rz o6pa6orrcra
18. Cu,;revrbr Ha ocHorle HaHopA3MepHbrx z (forouuo-r1
19. Cur;reubr orrrlrr{ecKr,rx pr KBaHT'oBbrx nrrquolenufi u
20. tr4nrerparlur rrae>lanuuecxprx, onrrrqecKlrx LI

Mr.rKpoypoBHe.

Oon.q oueHpqHbrx c,peAcrB firu uponeAeHr{f, rr ypoBHrr cQropuz
KoMnereHrlzli o 6y.rdroquxcr no Azcqhnnr,rHe o (f opM:Jr.f, ercr or brM AOKyMeHTOM.

€rITOB HA

B'IHIIOISTI4 I



7, YqEE KOE I4 PIHOOPMA

AI,ICUI4IIJII,I
OHHOE OEECIIE H:I4E

Kn foo0ecileqeHH0cTb

3.Taurn
KsaHroea.{ (pzsrrrca.

BeurecrBa [3nemponnrr
Eyurreouv Z.l{. -

Bucuar rxKoJra.

l. Kproxon ILf,
uonyo o6nacru
OI43MATJI14T

He ocHoBbI KBaHToBod gneKTpollfiKu

/ Eenos ll.fl., lllepcto6raroaa A.C.,
'poH. 'feKcroBbre AaHH6te. - CII6.:
14, - 65 c.

V.14. 4> usv:ra. Hacrr, 2 ) Onruxa.
:une u tlrr'rsnuecxue cnQficrna
pecypcN: y'{e6Hr4K / TalunrrKosa-

TercroBble .uaHHEre. - Muncr:

HATCJ]6HZUI

Iluelenue n

rl.f.-- M.:
KyHllHbre HMny

Quzlrt:ul Kprcrob

rocy,(apcrBeHHblf TexHaiecKufi yuuuepcurer,

- ISBN 978-5-'t782-1

iepoo. rlacrl 2. Ocnopu reopr4tr
/ A. 'I. P,:yrou. - Mbcrsa :

Apyx6br HapoAoB, 2011. -- 96 c. -
3. EaKraHos, E. B. Ooro{sr narepnoii tlrrzsuna : yle6Hrar / E. B.
Earranos. 

- Hbnocrz6u$cx : Honocu6upcxufi

7 .2. Ile'puoA4rrecnne ilr3AaHus
L Xypnal <I(naHrooax oneKrpqHr.rKD" ISSN:1063-7818.

http : //www, mal hnet.rffi );; r,hi" ":' 
-

2. Xlypa;at (Ooronzxo, ISSN: 1993-7296. Ap

Apxan HoMepoB.

ISpN: 230s-7971. A

HOMepOB, FeXnnr Aocryt]a:

xrrB Hr)MettoB. Pex

http://www.photonics. gu.

3. Xypnal <IlpuI<rla4ua.r $oroiluru, ISSN:241l-4375.
http : I I applied. ph oton i c p, p stu. ru/eLrc h ive s.

4. Xyprran <H(rHocrEcrel,rtr: Szsanae xLrMvrA, MareMarrjKa)).
P exuvt Aocryn a : http : (nanoj ounnal. ifmo. r{r/artic le s,

8. MA'.TEPT,IAJIbHO-TEXHI,IqECKOE OI;ECIIETI
Atts peanr.r3brlrrrd raHHofi frracqunnnnsr r,rMerorc.rr

npoBeAeHr.rr 3aHflTr4fi. reKr4ttoHHozo m'una, 3aH.qmuil npqK

HI,IE Ar4Ct(IIrrJII4
clellI4anbllble l]ro vlfl, I.nfl

qecKoz0/ila0opamopH ntuna,
K?Hmponn u

IIrOM€P0B.

tlHou

KJIA,4Hb,IA,{

19-l)), r4e
na3epHbre

2pynno6brx u utl)usu)yanb,Hbtx KotIcynbmql4uli, tneKyulezo

POM Ailfl
FIHI,IX

pHbrx sa.sflTr4fr) A.IIIEFIHbIE

HEHHbIMI4 B oI(allE,H)/IO
Br,rq[cJrr.rTenbEryro cpTb Lr yKoMrrJrer{ToBaHHbrMr4 HeO6xoAr4 CI4CTEMHbIM lI I]

(107a-3,, l0'7-3,
a Seu:roce

: aBTOp, HSBaHr.{ej Br4AV3!.AHVfl,

nnrpoB us;,aunias

ocHoBLr u Jra3ellHLte

Ar{afHocTaKH

Marepr4rrJrr)B [3nercrpQnurrft pecypc] :

paxefirrH lyz ap.].- Sler<rpou.

[3nercpounufi pecypc]

http ://ww1v. i prbooksho

ht1.p ://ww$i. studen llibra

2210941'3.|tjrml
2. Peyron, A. T. @r4sraKa

ycTaHoBKrr, a'r'aKxe flepeHocFl:ofi na6oparopHbrfi [paKTr4KyM rro pHorl TexIII4Ke.



Pa6o.ryo n

PeqeuseHr
(npe4crannrclr

Ilporparr,rnaa

llporoxon J\b

3ane1yroqr,rfi x

Pa6o.ras rporpaM
HarrpaBireHr4fl

llpororon No
llpe4ce4areJrb KoM

paccMorpeua u d4o6peHa

cocraBr{Jr cr.nFerroA.raQ.(DrallM
(OI4O,lo4uracr)

V

(nrbcro pa6orsl,

3acel.aHnuy

no.unupr)

Jleouvlonna



Pa6o.ras nporpaM

3aseayroqufi

3ane4yroqufi

3ane4yroqufi

flpororon 3aceAarr

flpororon saceraH

llporoxol 3aceAaH

VI

Ka(belphr J',lb or

r<a([,egpu Ns ot

14

EP

bI vlPABO

o4o6pena Ha yue6Hnfi ro4

r ralpe4pn J\rs or roAa

o4o6peua Ha y.re6nrrft ro4

o4o6peua Ha __ yve6nrrft ro4

HbI



TIVICT PEIIICTP AUNII I43M
B pa60.{y}o nporpaMMy Ar4crl

Murcpoonmuxa u fiomou
ooo6pasoaa uofi nporpaMMbr tralpaBreHr4q noAf oroBKr4

MUKpOCUCWqMHAt mexH

HanpaBJreH : HauomexHotrozuu u

3ae. naQegpofi

pa6ouefi rporpaMMbr

03.01 H,


