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1. UEJIII
[e.nr,ro ocBoeHr4r Arrcqu:[Jrr.IHrr <I4nre
cTpyKTyp)) flEtrrfl.eTcfl. o3Har(oMJreHr4e c
trux c[oprraupoBaHr4eM n pac[pocrpaHe
nepcneKTl,rBl{bx olrT}rgecKr{x cpeAax,
ycrpoftcrn 4:rr s$Serrzsuofi
MlrKpo rr HaE:ocrpyKTyp.

3 aga,t u Ar.r cqurrJrrrrrbr :

3. KOMIIETEHIIZU OEy
TATE

B pesynrr:are o cBoerf lrs A:zcrJzrnrar:a
o OIII(-2; cuoco6uocrbro Bbur

Karoqnx B xoAe npo@eccuoualtnofi
crnyroquft susuxo-rvrareMaTnrrecK ufi an

B pesylrrare ocBoeHLrfl Ancr\vnr

3yJrbrarbr o6penonanua :

EHVI'I AI4 C T][I4IIJII4HbI
poBaHHbIe TexHoJIOfI{V LI OTI-rITt(a JTOKaJII{3OB aHHbIX

brMrd rrpr4 HrIVTr alu.Lr n elrz s efi n o - o rrrr4 qe cKo u o ylp aB Jr e _

M cB ero 14 HAyrI[p oB aHubrx ortrrrqecrcv x o 6p a: o s aHra ft s
Tarc(e c coBpeMeHHbIMII TeXHOJTOTI4.SMU CO3,{aHU'
nu$oprraaqr4rr, orrrrrqecKoro 3axBara 14,rpaHcrropra

o rr3yr{eHr{e ocuoB paspa6orru co3AaHHr Bbrco Ko cra6rartut lx, I(oMn aI(THsIX, p eaJrr43 e _

Ban:Hbrx B eArzHOM UO4yne (

oIIl r4qecKl,rx co0ro.sHufi :

ip optic al technolo gy) u crouHzr<oB Jror(aJr rz3 o B ar{Hbrx

o r43.yr{eHr.re cuoco6oB feH rr rr gKcrreprzMer{TaJrbsoro Ha6lroAeHr4, coJrr4ToHHbIX
pelrs4 MoB p aclp o cTp aIJeIJvrfl

o ocBoeHyrfl. Nr|opvrMoB qucre

cII CTeM, peaJrz3 oBaHHbrx Ha

2" MECTO Al,I TIJIZHbI B CTPYKTYPE OTIOTI BO
[lrcqunrruua <L'Iurerpr4poBaHHbre rexH orvrn 14 orrrrrKa rioKarzsosaHHbrx crpyKTyp)) orHocr4T_
cn K Ar4crlurr,rt:r.rHaM no nrr6opy Bapr,rarrzB ft,aacrw OIIOtT.
tr4syveHue Ar4orlulJrrrnrr npeAlonaraer tilre y cryAer{'roB QynlanaenraJrbHrrx suauIzfi n o6_
Iracru o6rqefi @usuxz, orlTr.rKrz, uH@o KTI.

Aasuofi Aucqrzrirulubr, Mofyr 6rrrr nprzueHeHbr rrpu
3uaHux, [oryqeHHbre B paMKax r43yr{eH

rrcyleHvrtl Ap:yrr4x cleur{aJrbHbrx Iu cur4

HOrO MoAenrzpoltaHl{.rr cJro)ItHbIX

oBe lrepcnel(Tr4.Brlblx OnTIZqecKI.IX

ATOMHO-CIIITHqCCKI4X

MaTepr'raJroB,

ATOIIIE| O Ct"fl , o opMI,IpyEMbIE B I'E3yJIb_
EIIUfl AI4CIIUIJII,IHbT

rracrzrrHo tpoprvtlrpyrorc_f, cneAyroullre KoMfl ereHrlr4r4 :

rb ecrecrBeHHo HayqHyro cyrrlHocrb upo6lrlnr, Bo3Hrr-
rTeJrbHocTZ, fIpr4BJIeKaTb AJrr lIX pe[reHr4jr cooTBeT_
pur.
uu o6yvalouluirbx AeMoHcrpt4pyer cJre,4yroque pe-

ecTecTrleHHoHayqHyro

cyxlHocrr, nprt6leu, Bo3lJrz-

r(arcuInx B xo,4e upo$eccrao-
nanruofi .4errcrrbl{ocrl,r, lrptl-
BJIeKaTb I.rIg. vK pelreHr4s co-
ornerctnyrorqzft $zsuxo-
MareMarlrqecrcnfi alnapar.
(orn-2).

I{OHA

6rell, no

upoQecc

HOCTLI, II
perrreHrr{

Sasuro-rra
amrapaT.

(orrK-2)

ECTECTBCH-

cyrrlHocTb rrpo-

r{Karoql4x B XO,{e

nanrnofi 4earerir-
IBJIEI(ATb AJIfl LIX

coorBercrByroqllfi

cnoco6nocrtro BLr-

.tIBJIrrTb ecTecTBeHHOHayr{Hyro

cyrrlHocrb npo6nev, Bo3HrI-

Karoultzx B xo,qe upor$eccuo-

nalnnofi .qelrreJrbHocun, [pI4-
BJIeKaTb Alrfl. Lrx peIUeHI,rg Co-

ornercrnyroqufi cpusuxo-

MareMarr4qecxufi annapar.
(oilK-2).



4. CTPyKT'yPAUTCOIE E Ar4cr{ZfrJrprHhr

O6rqar rpyAo eMr(ocrb ArrcuurrJrrz cocraBJlfler 4 sa.{eturrx e"4}IHI4II, 144 \aca.

Pas4e.u

(retra)

.4rl0qurrJrMHbr

Br4rr yue6uofi pa6oril, BKrroqzut
caMocrorrersHynr pir6ory cry-

AEHTOB
r.r rpyAoeMl(ocrl (n uacax)

06rerrr yue6-
uofi pa6orsr,
npt MeHeHlieM

Hl.tTepaKflrBHbl

MeTOAOB

(s .lacax /%o)

Oopvr,r rexyuero KoHTpont
ycrreBaeMocrl4 (no uedemtt

ceuecmpa)
(Dopua n povelrryro.tuoii

atreoraunn 1no ceuecmpau)

O6qrze npr4Hrlr4[br orrrz-
ca}J}Ifl. cBeTot]rHAyrl[po-
BaHHbrX o6pal,onaHufi e

Peftrunr-xoHrponb }lb I

Cncreunr feHeparlr4r{ yr

ynpaBneHr{s troKaJrrr3o-
BAHHbIMI,I OIIT.I4IIECKI1IMI4

Pefiranr-rcoHTpoJrr, I{b2
auJl4]:A Jra6o

rrbrx pia6oT

Cucreurr u ycrpoftcrBa c
IIOJIHOCTbIO OII.TI{IIECKI4M

yrrpaBneHr4eM Era ocHoBe
nepcneKTI,rBHbIX OlTI4qe-
CKI,IX MATEDIIAJ].OB

Pefiruur-nourponr J\e3

aulr,rTa ra6o

3aqtir c oqeHr(ofi

1.1, Itnaccu$uxarlr4rr orrrrzqecKr,rx c XpouaruvecKa.f, Ancilepczrfl.. Onrv.{ecxue rrore pr.{,
CooruolreHr4e KpaMepca-ItpoHzra. H Hbre oo(beKTEr B orrrr4qecKr.rx cpeAax. Ilpaxrnue_
cKr,rfi pacqer H(tJrr4Hefi Hbrx B o cfrp uul/.;.clvr

I.2. OuronuoeypaBHeHr4e

Hbre MeTO"4br a,HaJrU3A lreJrrrHefiHofo ypaBH Hr.t.lr lllp eAr,rHrep a. lLIp e4uurep oB cKrze co Jr rzroHbr.

TEOP

ParAe.n 1. O6;urue rrprrHrlr{rrbr orrucaH
cKrrx cpeAax.

1.3. Orru.r,gcrue ilvHvrv cBfl3vr. RZ-
pacnpeneneunoe ycvrrelc;we B Jrr4Hr{.f,x c
oTB eTBr4TeJIr. cncrerrlrr c MyJrbTrzlJreKcr4

Pasler 2. Cucreunr reuepaqrrrt rr yrrp
TypaMn

TIECKI,IIZ KYPC
Cemecrp 8

cBeTo[r{Ayur.tpoBaHHbrx o6pa3oBaHr{fi B OrITuqe_

pMaT KoAr4poBarrrlf, cr4rHaJroB. cocpe4oroqeHHoe n
. lllynmr BorroKoHHbrx ycr4nr{Tenefi. HeluHeftnrd

I{EM TIO AJII4I{AM BOJIH.

eHltrr JIo Kail[I3 OB aHHbrMIr oIrTrI gecKr,Itvrrf crpyl(-

2.1. OurIr.recnlae cxeMbr 4ru $opnru Iz.f, cBerJrbrx npoorpaucrBeHHrrx coJrlrroHoB. If er<ep_
poBcKrre ofrTr4rrecKrre cpeAa rz HeJrr.rHefiH Trr Bbrclrux ropsAKoB. Onru.{ecKl,te 3Jrr3Mer{Tbr c
Hacbrrrlarolqefi.ofl HenkrHeftuocrrro. llepexo Hbre HeJrv Heft nocru u 6wq a6nttbHocrb.



2.2, V qofiqr{Bocrr4 coJprrorrHbrx
Itprzreprafi Ilaxurosa-I(onoKonoea. A
Mnoro coru4lf rcHHbIe nsalal\do.4eft c"tBLrfl..

2.3. [\uccunelTlrBHbrc oilt uqecKr4e coJr

analrr4g. 9zcrrennrrfr. anwtus cne
HOB B BOJTOT(0HHbrX na3epax.
2,4. EuxpeBbre ortruqecKlre rtlqKrz.
3axBara. feHepaqux ycroftuunrx orrra
2.5" Moarr Jllarrepa-fayca. MeroAbr yn
eKTr{poBaHrde BbrcoKoeMxrrx nuuuft. c
onrr.rqecrsdx n oslryrqeuufi .

Pa:4e"rr 3. Crlrcreubr r{ ycrpofisrsa c
u ep cII er{Tr{B rlblx olrTr,rqecKlrx M

3.1. Onrrzq.ecxve cpe/Ibr c

Ar{cnepcaoHrr.bx 14 Arrcc[rratr4BHbrx xapa
TI4qecKI,re Marpl{rIEI. "Me4neuublfi ,, cBer,
3.2. MvrpocrpyKrypr4poBaHHbre
Kpr.rcrannbr. llleuzHefiHbre MHorocepArleB
orrrr{qecKr4e opeAbr. Orpu rlarenrurrfi
Ka SJreKTpoM€utHI{THbrx cllu{aJroB.
3.3. fasonarnorHeHHbre rroJrbre orrrr{q
uon. llprzuru4rrbr yAeplr(aHr4r xonoAHbrx
MrrKpo- u uarroo6reKTaMla B olrrzqec
TpaHcrropra uuxp o o6beKT0B.

Terua 1. MoAe.uupoBaHr,re ypanueHux JIa

T etyra 2. MoAelllpoB aHrre ypaBHeur{tr IB
Teiraa 3. Pacqe:r flepeAarou{eft soruononu

Terraa 4. Mo.4e.nupoBaHrre ypaBHeurr.fl

JI.P.i\b1.

JI.P,]\b2.

JI.P.J\!3.

(2'r).
Ji.P.Ns4. <MoAelupoBaHrde pacn
senznefiuoft ctrrege> (4 u),
JI. P. J\s5. <Mo;lenrzpoBaulre o6pasonaunx
JI. P. J\1b6, <MoTl,osapoBaHrr e o 6pasoeauul
4, OEPA3OI}ATEJIbHbIE TEXHOJI

<Pac.t:er rrapaMerpoB BoJroKoH

<Irlsy.leune lr{crrepcHbrx xapaKTe

<MoplenupoBaHr4 e ypaBHeHrze

uir, Jluueirnxtir auanus. Merol MaJrbrx nosuyuleuzfi.
nrnroruqecKufi aHaJrvt3. CrorxHoeeuus coJrr.rroHoB.
3epbl r4 cBrr3aHl{bre coJrr4ToHbr.

urr. VpanHeH ad fzus6ypra-Jlan gay . Bap naquouuuft
bIMr,I MeroAaurz. fenep aWfl rarccurrarrzBHbrx conr4To_

uluit c s. no f loratelr. Texnolorrd, orrrlr qecK o f o
rux nuxpefi u lclnynpoBoAHrrKoBbrx crpr(yfpax.
]JreHr{s MoMeHTc}M r4MnyJrbca Br4xpeBbrx ly,vron. flpo_

Ira ocHoBe ortrzqecKux nuxpeft. y.{er aroN{Ho_

OJIHOCTbIO OIITIIqECKIIM yrrpaBJreHr.reM rra ocHoBe

MoAyrsuus nelzHefiuo-
cpe,qax. flouuponanHbre orr-pt4 cTr4r( B pe3oHaHcHErx

qCCKI,IE

Ifpalcrn

cpelbr u orrr4rrecKze perrerKr4. @orouurre
BoJroKor{Hbre Marpr{rlbr, <llpantre> r.r <<Jlesbre)

rlpenoadrisHras. Merauarepr4 anbr. 3,rparrrzpo n _

BoJror(Ha, lfbxuonornrr 3arpy3Krr xoJro,4Hbrx aro_
oB B BoJruorloAHbx cr4 creMax, Mauany.nupoBaFrrre

lyqKax. ArorvrHrrfi Auzait:a. Cnoco6 ortrarrecKoro

KI,IE 3AH'IT[IJ'I.

B MexaHnrrgcKr{x cucreuax (2 u).

Hrrtrv oHepfr4 a B persrr4Br4crcroft rvrexauraxe (2v.)

nnnuu (2u.).

nurepa (3.r.).

nr,rfi uparcu4rryM.

cBeroBoAoB.> (2.{).

HLTMIZ neluuetZnocr.f,Ml4.

H6IE

crrrK B BoJrox:olrlrbx cBeroBo4oe,> (2 u),
pocTpaHeHrrr B qrrcToM lr4orrepcuor{HoM pe)rfl4Me)

fl onTr4qecKr,rx r4MnynbcoB B ArIClepcI4oHHO_

Hoft nomrr,r oriu6arorqeft> (2 u),
qecKrrx coJrx{rloHoB> (6 q).

ruvl



4.1. z\nrranHbre u r.rHTepaKTrr Ie {ropunr o6ynreHr,u.
C qeltrc Qoprr,rzponaHLrfl Lr f, npopeccr4oHaJrbHbrx HaBbrKoB cryAel{'roB n y.re6_

IroM npoqecce zcfroJrb3yroTcs aKTr4BH I4 r.rHTepaKTr4BHbre Qoprrarr npoBeAeHr4l sausruft n co_
qerarrun c nueayAr{ropuoft pa6orofi: n bHbre ayAnropHbre pa6orr,r, LIH1ILTBLTpy NrbHbre Ao-
MaruHr4 e pa6orbr. llp"lycrorpeHbr I(Jraccbr (4ervr oircrp arJlas. Ha a a6op aropHbrx 3 aH.f, Tr4 rrx
rrpr.rHrlr.rrroB p a6orrr co cpe4ofi

) pa6ora cryAeFrroB Br$rroqaer 3aKpelJreHue reoperr4-
qecKoro Mar'oprraJra [pr4 [oAfoToBKe K BbrrroJrHeHr4ro r4HAr{Br.r,qyalrnoft .qouaurHeii pa6otrr u
na6oparopur,:x pa6or. Ouroea caMocro

AOBAHHbIM I4C}TOTIH}IKAM T4 KOHCIIEI(TY JI

ruofi pa6ol;r - rz3yr{eHr.re Jrr4Teparypbr no peKor,{eH-

kr rd, pelreHr,re BbIAaHHbrx up erroAaB aTeJreld IIp aKTIZIOZ
3aAaq, no,4roltoBr(a u orqer uo na6oparo rrlr pa6o:rarra.

4.3. M.y"rrmr.rue4ufi nr,re u o6y.reuua"
Hexoloprre Lr3 JreKIIr4oHHbIX, [pa qecKr.rx u laSoparopHbrx zansrufi. rrpoBo,{rrc, B Brr-

Ae npe3eHra\ufi n MyJrlTrrMeAufinoit ay pau (uanpuMep, ayA. 430-3, 420-3) c r4crrorrr,3oBa_

M npeAocraup ercr KoMrrbrorepurrft rcypc nercqnfi,
Hr{eM KoMrrblorepHoro npoer(Topa. Cr)t
Itounsrorepllsre rexHoJroluu lrcr]oJrb3 lla o r| oprvurel{rr.f, na6oparopHux pa6or.

4 "4, Jlewluu rpr{rJr arueHHbrx IICTOB.

B pauxax yue6uoro Kypca rrJraHr4 neKrlnri nprrrJratrreHHbx cn eqnaJrr,rcroB us WH_
crr,rryra crrer:tpocKonun FAH (r. Mocx

s. orIEHorrHbrE CPEACTB A nnfl
fIP OME)KyTOLIHOIZ arrn cra I4IrO I4TOX-AM O EHUtr 4rrcL\uurvr-
HbI I{ Y qMEHO.MI]TOAI4I{
PAEOTb]I CTYNEH:|OB

E OEECIEI{ E CAMOCTO'ITEJIbHOIZ

LIETA C

Kn acclr$rax arJvrv onrtrqecKr,rx c Marepzalrr u r43roroBJreuue. XpoMarh qecKa fl. Auc-
rrepcr4rr, Ourra.recxhe rrorepr{.

HeruHefiHrre eSt|ercrbr B orr

OOTKI{ aJIropI:tTMOB MaTeM:aTrzqeCKOrO M

4.2, O awo crofl TeJrr,Han p a6 ora
Carrao orotreJrbHaf, (nneay4raropu

lznefirmrx Bocnplzl4Mr{ueocrefi .

creft.
3. Ocnonuoe ypaBHerrre pacrpocr

yp aBHeHHrr lllpe4zirrepa,
MeroA o6paruoft 3a1;aqv pacceflH

Br,uyxl4euno e xou6uHarll4oHHoe

KoHHbre BltP-ycunurelrz. Bnmy
I(yHAr{E,Ie coJrr4ToHbr.

6. Onru.rocrcze rrvHkrLr cussu. RZ-
paclpe,4eJr0nnoe yovrreukre B JrrrH

neft srdt orBerBr4T,eJrb.

7. TeuHrr,g coJrr{ToHbr. Bgaulroa E TEMHbIX

rz nporpaMMnoro o6ecue.reHux, oco6enuocrefi pa3pa_

enr4p o B aHrrs c.l olr(Hbrx olrr,I qe cKr4x cu crevr),

1.

2.

,IICHTOB.

paKTr4r{ecxraft pac.rer nelznefinrx Boclpl4r4Mr{r,rBo-

enzs, 9ucnenirrre MeroAbr anaru3a uelnuefiuoro

x. L[pe4znrepo.Bcrs4 e co Jrr{ToHbr,

rnue (BI(F)f feuepaqLrfl. colr4roHoe BI{p. Bolo-
uoe xou6nHaqr4olrHoe caMopacce{Hrze, oeuroce_

KOArIpoBar{ur cI4rHaJIOB. Cocpe4oroqeHHoe rr

ycLrnr4TeJrefi . Ilenra-cBlrsz. lllynanr BoJror(oHubrx

HorrreHrre I{parraepca-Kpouura.

:ux cpeAax. Manpocr<ontrqecro4e BbrpDI(eHa,r Anr He-

Sopuaqzu c noMorqbro reMHbrx IITOHOB.

I4TOHOB. flepela.ra otrrl4r{r3clco fr uu'-



B. Crzcrevrtr c MyJrbrr,rnneKcr,rpoBalr eM rro Anr{r{aM nolu. flpoerrzpoBanae cucTeM Fra oc-

ilo [pr{Hrlrrly
rroBe conrlToHoB C ylpaBJr.treM Ar{clepcueit. Convror{Hbre rexHoJrofrra
"Ha oAHoM qutre".

9. Ou:ru'qecrrze cxeMbr 4m $opuu Banr{s cBsrJrbrx rrpocrpaHcrBenHbrx coJrr4loHoB, flno_
crparrcrBgHHar $opvra Henzuefi ypaBHeHrzf, lllpe4raurepa. Cncreubr r/rrpaBJreHr4,
upoc'rpaHcrBeHHo-BpeueHuofi ,4u arrzxoft onrr{Lreorr{x JroKaJrr43 oB aHHbrx crp yKTyp.

1 0. HereprpoBcKr,re orrrzrrecKae u nelzueftHoorr{ Bbrcr[[x rrop.[Ar(oB. Ourn.recxue

1 1. Vcro.fi:qrrBocrrr coJrrrroHHbrx

I(purepuii B axurona-I(onorono Acrzunr or uqe ckufi aHaJrLr3 .
I 2. CronxnoBeHrdfl coJrr4ToHoB. Muo

coJrr4lt0Hbr.

3JreMeHTbr c Hacbuuarorueficg

6znrnocrr.

73 . [ucaanarrrBHrre ortrr4r{ecKze

HbIX COJII,ITOHOB B I]OJIOKOHHbIX

14" Buxpenbre orrrr.rqecKr4e nyqKrz.
ro 3axtBara. fenepa4ux ycroftuu
rypax.

15. Moau Jlarrepa-fayca. Mero4rr
IIpo ex'rvpoBaHLr e BrrcoKoeMKrzx

aroMu.o - ofrrrr qeclozx n oslayru etrzfi
I 6. Ouru.recKrze [ynr4, Cronrnonen
17. Omu-{ecxze cpeAbr c rr4

Merauia:repaaJrbr. Feruenze n
TpoMaFIIr4THbX cr4fHaloB.

Bbrx orrrrzr{ecKrrx cocroguzfi. 06
qECKI4X CXEMAX"

27 " Manut'Fnr4poBaHkre Mr,rKpo- u HaH
Cnoco6 olrrzrrecKor.o rpaHcrropra

Hefiuocmro. _[Iepexo4Hbre HeJrrzHefinocrn u 6ucta_

eosnyr4euuft,

I4ToHHbre ns azru o4e[ crBrr tr. Epzs eprr rr cBr3 aHH bre

rzroHbr. YpanueHve fuH:6ypra-IIasnay, ElapuaqaoH-

AUCCAIIaTI4B-
pax.

ulaloqrzfi cs nb morrzrelr. TexHoloft4 rI onrrrgecr( o _

olrur{ecKrrx nlaxpeff B nonylpoBoAHr{Ko]lbrx crpyr(-

urtfr. itll,attus, r{ncneHHrrft aHarus cler(Tp anbHbrMrr MeToA atvtn. I evep a\ws

unfr. cnszu Ha ocHoBe olrar{ecrczx ruxpeft. Vuer

.qacnepcuoHHblx lI ALTCCUTTA"TnBH x xaparTeprrcrrrK B pe3oHaHcHbrx cpeAax. [onzpo_
BaHHl,Ie olTI4 qeCKIZe MaTpIZIIbI.

I 8. MrzrpocrpyKrypupoBauHbre on
lpeqexrHbre 3oHbr. Ooronnlre

HHrIfi" cBeu.

Jra3epHbrx rryJrb.

(uMu HelunefiuocrrMr4.

u 4ufrparcqraouHofo

Molynruu.{ neluHefiuo-

perrrerKrz. Ooronurre :a-
eJreMeHToB. Flelusefturre

npeAeJra. 3r<pannpou(a sJreK-

MHO| OoepAIIeBr{HHr,Ie BOJIOKOH

19. <[pant,re)) r4 <Jlesr,re> oflTr,r cp eAbr, Orpu qarenrurrft rr o Ka3 areJrb rrpeJroMrreHr4rr.

20. HerirzH efiur,re nsazNtonefi crBr4.f, o HoqHbrx Qorouoil, BpeveHnoe Ko.4t4poBaHlre KBaHT,o_

Peftrnnr-uel{lpo.rrr j\b 1

1 . Knaccurtr4Karlrrrt o[Tr,rqecKr4x cpe.4,

22. f as ouatro JrHeHHbre rro Jrbre nze noloxna. lf
unpoo6rexron"

von. l{przHrlr.rrrbr y,n;ep}KaHr4r xono
olTr4qeoKux cTpyKTyp B fa3o3arroJl

<t

ortrlrqecrofi rzu{l oprraaqr{r4 B KacKaArrr,x orrrr4-

KTAMI,I B OIfTIZqECKI4X

-^A- ^-"-^-

nyqKax. ArouHrrft tusafiu.

HHbIX BONOI(HAX,

creMax. f'eHepaqu.a

er Ns1.



2. Hetuueitr nrft ornerBrnteJrb.

1 . XpouaraqecKar 1ucnepcvfl .
2. IJJp e puurep oB cKHe co Jrr4 ToHbr.

Ourz.recKlre [oreprr.
M- $opvrar KoArrpoBar{v.{ crrrHanoB.

1.

2.

1 . Coorrroruenue Kpauepca-I(pourzra.
2, rlucnenslro MeroAbr a*aJrv3anenzuefi

1. Henrzneftur,re s$$enrbr B olrrrqecKrrx
2. Cuweyrcr o MynbrrzrrJrer(czpoBaHr4eM n

Pefirnnr-rcourpo.ur, J\b 2

l. OnrzqecKrze cxeMbr Anx SopvrzpoBaH
2. Y.rer aroMEro-orrrrzqecKr4x Bo3MylueHH

l.HenepponcKr4e olrrrqecr(lre cpeAa 14 He
2, Mo4u Jlarrepa-fayca.

1" Ourn.recKllr() gJIeMeHTbr o Hacbllqarorue
2. Mero4tr yrpaBJreHrr.rr MoMer{ToM r.rMny

l. flepexo4Hrre HeJrr4H eitn<>cru u 6u
2. Buxpenuo,o,rlTr{ggcKrle ItyqKI4.

l,VcroftquBoc'ru coJrr4ToHFrbx peureuuft .

2. feHepaqux y croituuBbrx orrrr4qecKr{x B

Peftruur-nourpo.ur J\b 3

1. Onru.recKr.re cpeAbr c FraBeAeHHbrMrz He
2, f as oHano JIrIeHHbre rro Jrr,re o nrl4qecrrze

I .Moayn.sq ufl. HerrnHefi no -Aucnepcr4oHH

cPeAax.

2. Arounrrfi. gvsaftn.

1.

2.

1r"

2.

,{onuponaunbre oflrr4r{ecKr,re Marpr{ubr.
MauuuynapoBar{rre MrzKpo- 14 HaH

Maxpocrpynrypr{poBaHHbre orrlrqecK
Cnoco6 orrr..FreeKofo rpaHcrropra Mrrr( I(TOB.

Bzner J\!2.

Eaner Ns3

Braner J\b4

ro ypaBHeHua TTlpe4vurepa.

Ezner J\is5

PeAax.

ANI4HAM BOJIH.

Buner J\b1.

cBeTJrbrx [pocTpaHcTBeHr]brx coJrrrToHOB"

Ezner },lb2.

rnefinocru srrcrrir4x [opsAKoB.

Brzner J\!3.

c.s Herr.rnefiHocrbro.

bca Br4xpeBbrx ilyqKoB.
Erzner Ns4.

bHocTb.

Burer J\b5,

pefi n rionynpoBoAHrrKoBbrx cTpr(yrpax.

Bzner J'Ib1.

ueftHocrsuz.
OIIOKHA,

er J\b2.

kI I'I''ICCLIIIATT{EI{bIX xapaKTepvcTr.rK B pe3oHaHcHbrx

Itb3.

4I4 B OITI4T{eCKI4X nyr{Kax.

er J\b4.

cpeAbr rz orrTr4qecKr4e perreTKrr.



L Ou:ra.recKr4ecoJrnToHbr: (fyH4a
2. Bsalruo4eftcrBr4e orrr4qecKrdx
3. Cxilrue orrrr.rqecKr{x rrMnyJrbco

4. Clrirrrae olrrrrqecKrrx r4MnvJrbco

5. IlapraruerpzqecKoessalatraonefi

rapMoHr{Kr{ (fBf).
6. flapanerpzqecKoeycrrJreHr4eKo

7. fenerpaqzg cyMMapHbrx r{ pa3

8. Mer:o4 o6paruofi: 3a1arrvpaccefl
9. Bo.uorcouubreJra3epbr.

eHTaJrbHbre coJr rrToHbr I{ co JII,TTO FIbr BbrcrIIlD( n oprAK o B,

I,ITOHOB.

: BoJroKoHHo-penieruarbre KoMrrpeccopbr.

: KoMrrpeccopbr Ha MHO|OCOJTT{TOHHOM c,KArUyr.
e rleurocexyrrAHbrx r4MnyJrbcoB : reHeparlr4r nropoft

r{MrrynbcoB.

qacror. f[apauerpaqecro4e coJrrrroHbr,
r4fl. npv p eureHrzr,r HYIIL

yqEEHO-METOAT4qECKOE 
14

UI,ITIJII4IIIbI

HO OpMArIr4Or-rHOE OEE CIrBrrEHr4:E nvIC _

Flagnasze r,r BbrxoAHbre,uaHH
(aBTOp, BI{A LI3AaHrzr, I{3AaTeJrbcT

KOIUqecTBo cTpaHr4

Harrrue n slerrprouuofi
6u6nrzorere BrrfV

HoBHarr .rrurepar'ypa
9rzcneHnsle MeroAbr fsnexrpouHlrf 1

C. Baxnalon, H. lI. Xu4ron, f. M. K
8-e usr. (sn.). - M.: BZHOM. 2015.
:qcx44 ynraBepcLrrercr(uft y.re6Hrzn

(Knaccrz-
IS]]

Eopucon l\.8., Kucenee B,B. KBa3r.ro
MafHarHr,re coJrrrroHbr f3nexrpouu
M.: OZ3I/IATJMT, 2014. - ISBN
1s90-2.

9785922115902.html

{rzftpanqa:oHr{a[ orrfr,rKa u HaH

fSnempouur,rft pecypc] / Besyc E.
[.A,, {oct(oJroBrzq JI.JI,, Itoeanes A.
B.B,, Haluuon A.f., Jlopcpupren A.
non P.B., tJofi$ep B.A., Cracfeen C.r
C.H, - M.r @I43MATIII4T,20t4. -
ISBN 97 8-5-922r-157 1 _1.

Qorouuxa
., Brrxon
., Kourp
., Cr<uAa-

., XoHuHa

I,ITEJIbHA'I JII{T
Irlu:reparcrrzmHbre cr{creMbr Scltab
Mathcad l|3nexrpouHrrft pecypcl: y.r
co6ue I VU]," llnerqr.rncrca.s. - Ita3aur:
crso ItFIZlty,2014. --
ISBN 97 B-5-7 882-17 Ls _4.

Matlab,
9785788217154.htm]l

Mateuatyl.Ieclo{e Borrpocbl qrzcneHu
HLrs. rznep6oluqecxrzx cr4creM
f3nercrponrlrrft pecypc] / Itynrax
flolopenon I{.B., CelreHoe A,IO. -
MATJII4T,20)2. - ISBN 978_5_9221_

IS IlN9 7 8 5 9 22 I 1 I 9 80,html

Mero4rr arlaJrl43a n cIaHTe3a KofeDe
roBbrx nolefi f3 IS BN97 8 5 9 22 1 1 5 8 6 5 .htmt



I{rrKoB B,f - M.: OI43MATJII4T.20
ISBN 91 iE -5 -9221- 1 5 8 6_5.

7, MATEPI4AJIbHO-TEXH?IqECK

MareprEanrHo-Texrilfi ecrcoe o6ecnerreHr4e

. ay,\r,rToPvu 4ttx npoBeAeHr.r{
ocrrarqdnnrre coBpeMeHHbrMr{ [epcoHaJ]
BbIrIUCIr4TenbHyro ceTB tr{ yI{oMlJreKTo
o6ecne-{euzevr (5 1 1 -3, 1 00-3 ,1226-3 ,1

o KOM[IbIOTepbI co
Matlab);

o racpe4paJrbubre rrnyurrzue4uftH
o oJIOKTpoHHbIe 3arrvrcn nexuuft.

BIC[rcqaeT:

cpeAcrBa (ay,u. 43 O -2,420 -3);

E OEE CIIEIIEHZE TItr:CII|IITIJII,IHbI

oHHbrx, [paKTr4qecrct4x rz na6oparopubx saurrufi,
blMrr KoMnbrorepaMz, o 6r e,4un OHHbrMr4 B rro KaJrbHyro

trbrMr,r Heo6xclAvrr,rblM cr4creMHbrM rrpclrpaMMr{brM

rporpaMMHi,nu o6ecueqeHr4eM (uaxelrr MatCad,



llporpanaua oocraBJreua ri co orBercrBr.u4 c rpe6onaurrflM.Lr O|OC BO no HarrpaBJreHrrro rorro_
rosxfi 28

Pa6o.ryro [porpaMMy co craBr4Jr

PeqeHseHr

(npe4craez.re,nb pa6oro 4arenx) -e@*, ?ffir//7
OHO, noanncr,)

llporpavrnaa paccMorpeHa rr o4o6pena ua nu radle4prr
llpororon Ns

3aee21yrorqufi xaOeapoft

Pa6oqa.s nporpaMMa paccMoTpeHa rz

HarrpaBneHr.rt 1

llp e4ce4areJrb KoMr4ccr4 H

Aparenru C.M,
(OI4O, noanu*)

Ha 3ace/{aHuu yve6uo-MeroAr4rrecrcofi rouzcczz

Aparelau C,M.

yue6urrft r:o4

(pI4O, noanacr)

JII{CT rrEPEyTBEP)I{AEHI4rr

PAEOIIEIZ IPAMMbI AZCU[ilJII4HbI

P aloqax rporpaMMa o4o6peua Ha

llp oroxon 3acet ranzfl. rcaS e,4pu J\!

3aee4yrorqraft rita$ egpoft

Pa6o.{a-r rrporpaMMa o4o6peua ua

flp oro ron 3ac e 1larrLrfl. naS e21pu jVt

3ane4yrorqrzft xa$ eapofi

Pa6o.rzur [porpaMMa o4o6peua na

flpororon 3acegarrLrs raQe4prr J,{b

Jnf
(

roAa

3 an e4yrorqrzft r<ra$ eap ofi

y.re6Hufi r'dg


