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1. UEJI]A EIJr4fl ,AI4CUI,I[Jrr,IHbI
I{e"rruo ocBoeHrrr Atrcur4rrJrraHsr <<}Iure poBaHHbre TexHoJrou4r4 rr orrTr4Ka JroKaJrr{3oBaHHbX
cTpyKTyp) rBJrreTcr o3traKoMJreHue C upr4urlarrulMra nenzneft Ho-oflTr{qecKoro )mpaBjre_
urzx (poprr,rzpoBaHkreM Lr pacrpocrpaHeH
lepcIreKTkIBHbrX o[TI4qeCKr{x cpe)Aax,

cBeror,ruAyrlr{poBaHHbrx o[Tr4qecKprx o6pa":onanrzfi n

ycrpoftc:rn 4nx s(ffrexrznnoff
Mr4KpO v HaHOCrpyKTyp.

3 a4auz Ar{cqurrJrrrHbr :

TaKXe c coBpeMeHHbrMrr TexHoJrofrraM\r cos!:a]Flufl.

uu(f oprraaq LrLr, orrrLrvrecKoro 3axBara r.r rpar{clopra

o rd3freHr{e ocnoB paspa6orxu co3AaHr4{ BbrcoKo cra6uJrrHrx, KoMraKTHbx, peaJrl{3 o _

BaHHIIX B eAr{HoM rr,ro4yue (
o[Tr{qecKr4x eo cro.fl Huft :

ip optical technology) t4 croqHrKoB noKaJrr{3oBaHlrbrx

. Lr3freuze cnoco6oB rerrepa
pexr4 MoB p acnpocTpaHerus

3uauux, [onf{eHH6re B paMKax u3yr{eH
r43yleHLrvApyrr4xc[erluanbHbrxArz:crlr4rr

14 r{ gKc[epr4MeHTaJrrHoro ua6lroAeHr{fl CONI,ITOHI{bIX

o ocBoeHLrfl anropvrMoB rrrl HOIO M0AenzpoBaHr,rr cJrolKHbIX aTOMHO _OITI{qeoKrzx
cI{cTeM, peaJrI43OBaHHbrx Ha oc Be IrepcleKTr4BHbIX OfITLrqecKI{X MaTepr,raJroB,

2. MECTO AI,] bI B CTPYKTYPE OTIOII BO
,{rz cqvr nrnrH a <Irlurerpr4p o B aHHbre I{ I,I IJIITLIKa JIOKaJIIZ3OBaHHbIX CTpyKTyp )) OTHOCT4T-
cs K AucqurrJrrrHaM uo nr,r6opy ofi qacru OlIOil,
I4syreuze Aucrlr4rrJrr4ubr npeAloJran aer rr qze y cryAeHToB QyH4anrenraJrbHbrx snauzfi s o6-
Iracrr4 o6rqeft $zszrrz, orrrr4Kr4, tlH

KOFO IIOJlf,:

Aauuofr Ar4crlrlrrnr4Hbr, Mofyr 6rrrn npuueHenbr
u no npo$rznrc rroAroroBKrr.

IIprr

3. KOMIIETEHUI4I4:OE TIIEIOC.B, OOpMI4pyEMbIE ts pE3yJIb-
TATE EIJI|I'IAI4CIII4TIJII,IHbI

B pesylrrare ocBoenr.rfl 4r4cr\kryrnzr qacrltrrHo {ropurapyrorc.f, cJreAyroqr4e KoMrrereHrlrlu :

o IIK-5; cnoco6uocrb K aHeurr43y,

OTBeTCTBT,II4 C TeXHIZqeCKT,IM 3aIaHIZeM TrZ

TexHr.rqecKoM lr SJTeMeHTHOM ypoBHflX.

B pesynrrare ocBoeHLrfl. AtrerJurrn
3ynbrar6r o6paeonauzx :

, [poeKTr4poBaHr{ro kr KoHcTpyr,rpoBaHlrro B co_

cr{creM, nliu6opon, 4e"twrcit r4 y3noB Ha cxeMo-

urr o6yuarotquirir. AeMoHcrprrpyer cJre.4yroq[e pe-

KaK BbIIIOJIHSTb aHaJrLI3, pAC-
.r0r, npoeru4poBaurre t,t ICoH-

cTpyr4poBaHr4e B COOTBeT-

CTBIII{ C TEXHI{qECKI{M 3A,IIA-

HI{eM TT4TIOBbIX CI{CTeM, [pr4-
6opon, 4eranefi rr y3JroB Ha

CXCMOTEXHI4qECKOM LI gNE-

MeHrHoM ypoBHrx (IIK-5).

BbITIOJI

npoeKTr.r

r4poBa

TEXHI,IqEC

IIOBbIX

rwrtfi. u
HIIqecK

ypoBHsx

auaJrrr3, pacv6r,

BaHLre u KoHcTpy-

B COOT]]CTCTB'I.V C

3aAaHI{eM TI4-

, npn6opon, 4
OB Ha cXeMoTeX-

V SJIEMEHTHOM

cnoco6uocrrro K anaJrn3y,,

pac.rery, npoeKTr.rpoBaHr4ro rl
KoHoTpyr4poBatr[ro B cooT-
BETCTBI4I,I C TEXHI,IqECKUM 34-

AaHLreM TIIrrOBbrx cI4cTeM,

npu6opon, Aeraleft H y3noB

HA CXEMOTEXHLIqECKOM VI

oJreMeHTHoM ypoBHrx (lIK,



4. CTPYKTYPA I4 Cro HpIE AI4CUI{[JII,rHbr
O 6rqas rpyAo eMKo crb Ar4 crltl rrnu br cocraBJrfler 4. gaqernbrx elr,rHr4rl l44'taca.

:tEo TI4TIECKI4IZ KYPC
Ceuecrp 8

pacnpeAeJreHnoe ycr4JreHr.re B Jrr.rHrr.flx

pMar KoAr,rpoBaHHr ct4fnaJroB. Cocpe4o:roqenHoe r4

u. Illyrrarr BoJroKoHHbrx ycr.rJrr4Teneft. HenraHeftH;rfi
orBerBI4TeJIr. Cl4ctervmr c Mynbrr4rlJreKcr4 IIEM IIO AJIKIHAM BOJIH.

PagAel 1. O6que [pr{Hrlr{rrbr orrrcaH
cKrrx cpeAax.

1.1. Knaccrz$rzrarlr4rr onrr4qecKlrrx c XporraarzuecKafl
Coornourenze Kparvrepca-Kpouura, H neftnue eS(fenru
cr<vff pac.re:r uenznefiHblx Bocrlp uvIvrrrLl

1.2. OcnosHoe ypaBueHr4e

cB eTo r4 [rAyrllltr} o B aHHbrx o6paronauufi n ouruqe-

Ar,rcnepcr4s. Ourz.recKrze rrorepu.
B olrur{ecKr4x cpeAax. llpar:rzue-

uzs. Mero4 o6parnoft sagauu pacceflHr4s.. r{rEcneH-

nr I I lpe4uurep a. T I Tpe4rzHrep oBcrrze co JrrrroHbr.

BJIeHIIfl JIOKaJTT{3oBaHHbIMI{ OIITrIqecKrrMt4 cTpyK-

r.rr cBerJrbrx rrpocrpaHcrBeuHbrx co.flrdroHoB. Her<ep_

Bbrclrlrx [op.rrAKoB. Onraqecxze gJreMeHTBr c
bre HeJrr,rHefi rio crz u 6ucr. alutbHocrb.

ia. Jlulaeftuuit a1arus. MeroA MaJrhrx rosuyuleuufi,
ntorrzqeclcrzfi anaIfir3. Crorxuoeeuus coJrlrroHoB.
epbr rr cBr3aHHbre coJrrzToHbr.

Hbre Merogbr anaIrur3a nelHuefiuoro ypaB
1.3. Onrpr-recKue Jrr4:rttrvt csszu" RZ-

PasAer 2. Cucreurr reHepaquu rrr yrrp
TypaMrr

2.I. Omu'recKrre cxeMbr 4nx $opnaupo
poBcKr{e olTr{qecKr,re cpeAa r{ HeJrrzHe

Hacbrrrlarculefics uenuueftnocruo. flepex
2.2, Y croirqr4Bocrrr coJrrrroHHbrx pelreH
Kprzrepufi Baxxrosa-Konoxouona. Acu

PasAen

(reua)

Ar,rcqII[nvHbr

O6r,ev
yve6noft
pa6our,

npr,rMeHeHrI-

oM r,rHTepaK-

TI4BHbIX

MeTOAOB

\aca>< I Yo)

Oopvrr rexyuero KoHTpont
ycfleBaeMocru (no uedetau

ceuecmpa)
(Dopua npoueNyrovnofi

arrecraunr4 (n o c e u e cmi1 au)

O6rqze [pr{HrlLrrrbr orrur-
caHLrs. cBeTor4HAyrllrpo-
BaHHhrx o6pa:onanuir n

Pefirznr-xourpom JYol

Crzcreurr reHepaq[u yr

ylpaBneHra[ JroKaJrr,r3o-

BAHHbIMI,I OITI{IIECKUMI

Pefirusr-rourpolt Ns2

nrm pa6or

Cucreurr 14 ycrpoftcrBa c
IOJIHOCTbIO OIT}IqECKI4M
yrrpaBJreHr4eM Ha OCHOBe

[epcneKTr4BHbX OrITr4qe-
cKr.IX MaTepr{turoB

Pefi'ruur-rourponl No3

3anlura ra6oparo
nsrx pa6or

MnoroconrrroHHbre B3ar4MoAefi crBrl f, .



2.3. fiuccurrarr4Bnbre orrrrzqecKze con
auurvg. Yucnennlrir avattuz c[eKTpan
HOB B BOJTOKOHHbX Jra3epax.

2.4. BuxpeBbre orrrr{rrecKr4e n) {Ktz.

3axBara. feuepaqux ycrofiuvnrrx
2.5. Morur Jlarrepa-fayca. MeroAbr yn
eKTr{poBaHr{e BbrcoKoeMK}rx tunt;aft
onrr{qecKr.rx nourayrleuzff .

PagAe.rr 3. CHcreubr rr ycrpofic:rna c

IIepcrleKTr{BHbrx orrTrlrlecKrrx MaTeplr
3.1. Onrra.recKze cpeAbr c rra

Ar4 Crlep cII,IOHHBIX U AT4CCZIilUwBHbD(

Tr4qecKr,re Marpr{I{br. "Me4reuHbrft ,, cBer
3.2. MrEr<pocrpyKrypr.rpoBauHbre

KprzcraJrJrrr, HelunefiHbre MHofocep,
orrrr4qecKr{e cpeAbr. OrprzqarentHr,rft uo
Ka gJIeKTpOMafHI4THhrX CIIrHaJroB.

3.3. fagoHauonHeHHbre rroJrbre o
iuon. flpuurlr4 rrbr y pcpltaHns xo JrorlHbx
MI,IKpo- rz HaHoo6reKTaMr.{ B orrlaqecx
rpaHcrropra uurcpoo6beKToB.

JI.P.Ilb 1. <Pac.rer rapaMerpoB BoJroKoHH

JI.P.Ilb2. <<Irlsyveur,re Ar{errepcHbrx x.

I.P.Ns3. <Mo4enzpoBaHrre ypaBgerHr4e

(2'r).
I.P.Ns4. <Mo4enzpoBaHr.re pac
nelraueftnoft cpeae> (4 v).
JLP.J\Ib5. <Mo4enzpoBagrre o6pazonauux
JI.P.Nb6. <Mo4eruzpoBaHkre o6pasonauzr

4. OBPA3OBATEJIbHbIE TEXHOJI

4.1. AlcrnsHbre r{ r{HTepaKTr{BH

C qenrro froprvrnponalkrs. u pasBrz

HOM npoqecce I{cfroJrb3yroTcg aKTI{BHbre

serauLrr4 c BHeayArrropuofi pa6oroii: ro
MarrrHrre pa6orrr. llpeaycuorpeHbr
rrpr4Hrlr4[oB pa6orrr co cpe4ofi paspa6or
ooTKIZ anfopr,ITMOB MaTeMaT[qecKoI.o Mo

4.2. Cawo croqrerbHan pa6ora
CaMocro-flrenbHas (nneay

qecKoro MaTepuaJra rrplll rroAroToB]re K

na6oparopnrrx pa6or. Ocnona

AOBaHHbIM I4CTOTIHI4KaM I4 KOHCIIeKTy

3aAaq, noAroroBKa u orqer no la6oparop pa6oral,r.

fnus6ypra -Ilaugay. B apuaquoHurrfi
f euepaqur Ar4ccLrrraruBHbrx coJrr,rro-

ft c.s nolnorrrreJrb. Texnouorur orrrr4rrecKoro
nuxpeft B [onyrpoBoAHr{KoBbrx crpKyrpax.

eHr{s MoMeHToM uMnyJrbca BHXpeBbrx nf{Kon. trTpo-

Ha ocHoBe olrr.rqecKux nuxpeft. Vqer arolluo_

oIrTrrqecKI{M ynpaBJIeHI{eM rra ocHoBe
oB.

HIIMI,I uelraneftnocr.sMtr. Mo.4ynxqzx nelunefiuo-
cpe.qax. [onuponanHbre on-

KIre cpeAbl r4 oflTlrqecKlre pe[IeTKrr. Qorouttre
u <Jlesbre)

3r<panupon-

HHbre BoJroKorrHbre Marpr4rlbr. dlpanrre>
b rrpeJroMJr enLrs.. MerauareprdaJrbr.

Krre BoJroKua. Texuonorr4r4 3arpy3Kr,r xoJroAHbrx aro_
MoB B BoJIHoBo,qHbx crzcreMax. ManunynupoBaHr4e
nyqKax. Arovrmrfi 1inzaftn. Cnoco6 orrrr4qecKoro

JIa6o rrfi uparcruxryu.
cBerouoAoB.> (2 q).

plcrlrK B BoJroKoHHbrx cBeroBo4on.> (2 .r).
[pocTpaHeHr.Ur B rrrrcToM Ar,rcnepcv oHHOM pexr4Me)

f, orITI4qeCKI4X l4MlrynbcoB B Ar,ICIIepcr4oHHO_

4apuofi BoJrHbr oru6atourcir> (2 u).
nrlrqecKr4x coJrr4ToHoB> (6 .r).

I-uvl

{opmrr o6y.reuur.
upocpeccuoHqnbHbx HaBbrKoB cryAeHToB n yre6-

r,rHTepaKrrzBHbre) qlopMbr npoBeAe]F'vrfi. 3A]clflTr4il n CO_

ble ayAr.rlo pHbre p a6 o rrr, krn4llrBzrp'y urbHbre A o -
KJlaccbr (AeMouorp ar\vs. Ha ua6 op aropHbrx 3 aHrrr4sx
rrporpaMMHoro o6ecneqenvrs., oco6enuocrefi paspa_

pOBaHLI.a CIO)IGEIX OnTI,IqeCKI,Ix C aCreU).

AEHTOE.

pao oTa cTyAeHTOB BKJrrOqaeT 3aKperrJreHr.re TeopeTz_
oJrHeHrzro I.ZHI.IZBLTIy Ub Hoft 4oirlarrrnerl pa6orrl z
of pa6orrr - r{3yqeHze nrzreparypbr rro peKoMeH-

fi , p erueuze BbIAaHHbrx [perroAaB areJreM npaKTIzKr4

rr. Ypanneuze

bIMII METO.\AMLI.

IIOJIHOCTbK)

cTriII( B pe3oHaHcHbrx



4.3. My.urruuegufiubre rexHoJr OOYTIEHIIg.

Flexoropue v3 JreKrlr{oHHbrx,

Ae npe3eHraqraft e MyJrbrrzMeAufinoft,
Kr4x Lr na6oparopHbrx 3aH.flTufi npono4f,Tcrr B Brr-

uu (nanpuMep, ayA. 430-3, 420-3) c ucrrorrb3oBa-
Hr.reM KoMrrbrorepHoro npoeKTopa. Cry npeAocraBJr{erc.fl KoMnbrorepHrffi rypc nerqufi 

"

KonanrrorepHbre rexHoJrofr{r4 tr crroJr 4nx r:$opuJreHrr.fl na6oparopurrx pa6or,
4.4. Jlercqurr upr,rrJrarueHrrbrx

B parvmax yre6uoro Kypca rrJra

IICTOB.

JreKrlrrr4 [pr4fJrarrreHHbx cnerlrraJrr.rcron us I4H-
crr4ryra crreKrpocKotuu PAH (r. 14

5. OIIEHOIIHbIE CPEACTBA TEKyITIE| o KoHTpOJnr ycfrlxBAEMO CTLI.
TIPOMEXyTOqHOfi Arrr cr
HbI I,I yTIEEHO -MET OAI4TIEC
PABOTbI CTyAEHTOB

14 rr0 I4Tof'AM OCBOEHUfl nrrulurrJrkt_
E OBT] CIIEI{I]HI,IE CAMO CTO.'ITEJIbHOTI

l. Knaccrz$zKarluu orrrr4qecKrzx

nepcur. Onruqecrue rrorepu.
Marepuanrr rr r43f oroBJreHr4 e. XponraruvecKas Arzc-

IITeHMo Kp arraop ca-Kp ouzra,
2. Henzseftstre sft(fer<ru B otrrrr.r x cpe,4ax. Murcpocr<oruqecKr.re Bbrpalr(eHr4rr ,4Ju He-

rprnefinrrx BocrrplrnMqrleocreft .

creft.
Ilparrnuecxzft pacver nenzneft HbD( Bocrrp urlM.rlaBo -

3. Ourosuoe ypaBHeHr4e pacn
yp aBHeHr4 r T I Tp e4rznrep a.

KyHAHbre CoJrr4ToHbr.

6. Onrrz.recKrae lrvntrv cnszu. RZ-
paclpeAeJrdnnoe ycLrJreHrze B Jr

nefiuuft oTBerBrzreJrb.

8. Crzcrerurr c, MyJrbrr.rlJreKcr{poBaH

HoBe coJrprroHoB c ynpannf,rtlaofi
t'Ha 

o.{HoM qLIIIg".

9. Onrraqecrcue cxeMbr 4nr $opruz
crpaHcrBeunax Sopua nenlnefi
npo crpaHcrBeHuo-Bpeuenuoft 4z

I 2. Cronr<noBeHlr.f, coJrHToHoB. lyluo
COJI'ITOHbI.

rlraclenHrre MeroAbr alaIrLr3a HelrzHefinoro

pMaT KOArApOBa.Hr4s cr4tHaJroB. Cocpe4oroqeHHoe 14

ycr4nr,rreJrefi . Herra-

rro AJrrzHaM BoJrH. llpoenrupoBaHrze crzcTeM Ha oc-
rlo Ilpr{Hrlunyncnepcuefi" ColrzrouHbre rexHoJroruu

tl.rr crl erJrbrx qp o crpaHcrB euHbrx oo JrrlTo HoB. llp o _

ypaBHeHI4t Tilpe4zHrepa. Cucrevbr yrpaBnerrr4s
raroft ournqecxiux JroKanr43 oB aHHbrx crpyKTyp.

sefiuocuro. llepexo4Hbre HeJrr.rHefiuocrz w 6ucra_

MaJrbrx nosuyulenuft.

Mero4 oSparHofi 3a1artv paccerH
Brruyx4eHnoe xorvr6zHaur{oHHo e

r. Illpe.4rzHf epoBcKrre coJrLrroHbr,

uze (BKP). feuepaqz.f, corrrrroHos BKp. Bolo-
KoHHbre BKP-ycznzrelz. Ilrury eHuoe xoru6rzuaqzouHoe caMopaccs flHa.e. Oeuroce_

rx cB.fl3rr. Illyrvru BoJroKoHHbrx

7. Teuurre coJuzToHbr. Bsau\aoAeft TeMHbrx coJxr{ToHoB. flepe4ava orrr4trecKofi. nu_
$oprraaqrzz c uoMoqrro reMr{brx I{TOHOB.

I 0. HexeppoBcKr4e olrr4qecKr4e n nenuueitHocTrrr Bblcrxux noprAKoB. ouru-lecrue
gJreMegTrr c Hacbrntarcruefics

6ururocrr.
1 1 . Vcrofi.rrrBocrr4 coJrr4ToHHbrx wir. IIuvei.rurrft a.namzs. Meroa

Kpzrcpuft B axurona-Konor<0rosa. Acrzrrantorz.recKzft aHaJrrI3.

I4TO HHbre ss aui\4oAe[cTBr,I.f, . Bpzsepu r4 cBfl3aHubre



1 3.,I[vccranarr.rBHbre ofrrlrqecfl:[e
nufi ananras. rlzcreHurrfi auarr

HbIX COJIT4TOHOB B BOJIOKOH,IIbX J]

1 4. Bzxpenbre o[TrrsecKr{e rrfrKra.
ro 3axBara. feuepaqz x y croiruu
rypax.

15. MoAu Jlarrepa-fayca. Me,ro4tr
llpoerrrzpoBaurre BbrcoKo€;MKr{X

afoMHo -ofrTr,rqecKLrx BO3MyrrIeHr4

1 6. OurrrecKr4e rrynr4. CrorKnoseu
17. Onrz.recxue cpelrr c r[rar]

MHO| OCepAIIeBLIHHbIe BOJIOICOHH

19. <llpanrre> z <Jlenbre)) orrraqec
Metaua:rep vurbr. Pelrenue n
TpoMarHrrTHbrx cr4fHaJroB.

Pefirnnr:rcourpo.rrr i\b 1

1. Knaccu(f Lrnarftrv orrrzqecKrx cpeA,

2. Henu:r'eitnrrft orn erB[TeJrb.

1 . XpouarzqecKa.f, rucnepctrfl .
2. Illpe4uHrepoBcKrre coJrr.rroHbr.

I . Ou:rz.{ecKr,re rrorepr{.
2. F.Z- (f oprraar KoAzpoBaHr.r-f, cr4fHarroB.

1. Coornoureuue Kpauepca-KpoHura.
2. 9ucnenu6re Merorbr alurr43anenuuefi

1 Henrzuefturre e(f(fexrbr B orrrrzqeoKrzx

r.rroHbr. Ypanueuue firus6ypra-Jlangay.
cneKTpaJrbHbrur4. MeroAarran. f ene parwrtr

Bapuaquon-

ArrccurraTrrB-

Ar{clepcuoHHbrx v \Vccn
BaHHbre orrTI4rrecKr4e MaTpr4.tlbr. eAreHnrtfi" cBer.

1 8. MrzrpocrpyKrypr4poBaHHbre e OpeAbr 14 ollTurrecKr,Ie
[peqeHHbre 3oHbr. Qotonr,mre craJrJrbr, MeroA KoHeqHbrx

20. HenunefiHrre ngazlro.qeficllrz.s o HoqHbD( Sorouon.
BbIx orrrzqecKlzx cocrosHrrlft .

qECKI,IX CXEMAX.

a ourn.recxofi

nfics uornorrrreJrb. Texnolorzf, onrr.rqecxo-
orrrr4qecKrzx nzxpefi B rrolylpoB oAHt4 Ko BbD( crpyK-

npaBJreHr4.s MoMeHTOM r{Mrrynbca Br{xpeBbrx [yrIKoB"
nnuuit cBflgur Ha ocuoBe onrr,rqecKr4x euxpeft. yver

Jra3epHbrx rrynb.

Mr{ nenzseftsocr.f,Mrr. Mo4ynxqur nelprneftHo-
xapaKrepucrtrK B pe3oHaHcHbrx cpeAax. l[onrapo_

perrrerrs,r. @oronurre sa-

oJreMeHToB. Helnnefinrre
MaTpr4rlbr.

cpeAbr. Orpzqarenruufi rroKa3are,Jrb [peJroMJreHuq.
br At4 epaKrlr,roHHoro rrpeAena. OrrpalruponKa sJreK_

Bpenreuno e r(oAr{poBaHr4e rGaHTo-

zH$oprraaqvr B r:acna1Hbrx orxrrz-

Bzner )fs1.

Bzner Jrlb2.

Bzner )fs3

ErEner }{b4

fo ypaBHeHr4t

Brner Ns5

2I. ManunynrpoBaHrre M[Kpo- r r.r B orlrrrqgcKr4x nfrKax. ArolrHuit 4usafiu.
Cnoco6 olrr4qecKoro rpaHcn Mr4KpOOobeKToB.

22. I asouanoJrHeHHbre rroJrbre onrr4 e BoJroKHa. TexHolorurz 3arpy3Kr{ xoJroAHbrx aro-
rraon. llpznqprfibr yAep)r(aHr4.rr x bx aroMoB B BoJrHoBoAHbrx clrcreMax. feHepauza
OIITI4IIe0IOIX cTpyKTyp B fa3rO3ilrro HHbIX BOJIOKHAX.

<)

X.

llpe4uurepa.



2. Crzcrenmr c MyJrbrr4rrJreKcr{poBarrrreM

Peftruur-lconrpolr i\b 2

1, Onrra.recKr,re cxeMbr 4nx (fopuulloBarr
2. Yqer aroMHo-orrzrrecKrzx

1,Her<epponcKLre orrrnqecKr.re cpe1a. Lt

2. Morur Jlarrepa-f ayca.

1 .Mo.qynsqprs HerrzHefi no-4zcuepcrroHH
cpeAax,

2. Arounsrir. tusaftH.

ANIIHIIN4 BOJIH"

Bzner J\bl.

cBeTJrbx [pocTpaHcTBeHHbrx COJIIITOHOB.

Ontrz.recxze oJreMeHTbI c cs nennueftHocrbro.
Mero4rr ylpaBneur.r.rr MoMeHToM r4Mrr BI,IXpeBbx nyrrKoB.

Euner J\b4"
flepexo4urre nenzuefiHocrr4 u 6..wcra6

Buxpenrre onrr4qecKue [yrrKu.

Buner J\b5.
I .Ycrofi.rvBocrrz coJrr4ToHubrx perueuuft .

2. fenepaqux ycroftuzBbrx onrrzqeoxr{x pefi n roJryrrpoBoAHrrKoBbrx crpKyrpax.

Pefiruur-rcourpo.ur J\b 3

Bvner J,{!1.
1. Onrz.{ecKr4e cpeAbr c HaBeAeHHbrMr{ uefinoctsrulz.
2. I asouanoJrHeHnbre froJrbre o rrrr4qecKrre KHA.

Bzner }{b2.

Euner,I\b2.

uuefinocru Bbrcurl4x

Buner .}.,lb3.

OCTE,.

nopsAKoB.

xapaKTeprzcTr,rt( B pe3oHaHCHLIX

Buner }lb3.
I . {onzponaHHbre orrrvqecKr4e Marpr4rlbr.
2. Mayunynr{poBaHr.re MrlKpo - r.r Ha B OITI4qECKIZX NYIIKAX.

Bzner i\b4.
I . Mzr<pocrpyKrypr,rpoBaHHbre orrrrz cpeAbr z olTr4rrecKrze pemeTKU.
2. Cnoco6 orrrr{qecKoro rpaHclopra Mr{

w AuccvrfIaTuBHbx

B.

KoMrrpeccopbr Ha MHO|O COJrrrToHHoM ClKaTr.ru.

Bo

1. Onrrzsecrfl4e coJrrrroHbr: (fyn4aira HTaJTEHEIe COJII4TOH6I Lr COJII4TOHbT Bblcrllux [opsAKoB.2. Bsaurvro4eficrBue orrrr4qecKlrx co
3. Cx<arue orrrrrqecKrzx rrMlyJrbcoB:
4. Cn<arrze onrrrqecKrdxrzMnyJrbcoB:

5. llapanrerpzqecKoeesauNao!:eficrs
rapMoHr4Kr4 (fBf).

BorroKorrHo-peueTqaTbre KoMrrpeccopbr.

Senaroceryn4Hbrx rdMnynbcoB: reHepaqux nropofi

6. llaparvrerpuqecKoe ycrrJreHr4e r.rMnyJrbcoB.
7. fenepaqzx cyMMapHbrx ra pa3lr brx qacror. llapalaerpzqecKue coJrr4ToHbr.
8. MeroA o6paruoft sa1arlrlr

9. Bonoxonnbrena3epbr.
rrpr4 perrrenzu lf YIII.



6, YIIEEHO.METOAI,IqECKOE I,I

UI,ITIJII4HbI

HOOPMATIT,IOHHOE OEECITEqEHI4E nIlC-

nlrr
HageaHze r,r BbrxoAHbt:e,uaHl

(an'rop, Br4I LB 4alur, r43Aare.[b crB (

KoJrlrqecrBo crpauuq)

:bIe

, LI3I,AHLI['
Harn'aue e snexrpouuoft

6u6nuorere BnfY

1 2 aJ

o )HOBHA-fl JIII' teDaTvDa

I

9ncleuurre MeroAbr [3ner<:rpo.uurrfi
C. Baxnalon, H. fI. Xu4roe, f'. M.I
8-e rsA. (sn.). - M.: BZHOM,2015
.recKzfi yHr4Bepclrrercrzfi y.redHuK).

recypcl / H.
r6enrroe. -
- (Knacca-

Ulp: : lww,v, stUd eurtt iUfaryul@
ISB N97 8 5 9 9 63261 67 .html

2

DUpr4ooB 4..b., ttllcofleB lJ.lJ, I(sa3lzc
MafHHTHbre coJrr.rroHrr [3nexrponur
M.: @Z3MATJII4T, 2014. - ITSBN I

r590-2.

IHOMepr{bre
a pecypr:l -
78-s-9221-

http ://www. studentlibrarv.rulbook/
ISBN9 7 8 5 9221 I 59 02.lfiml

a

,{aSpaxquoHHar orrrr4Ka u Har

[3nenrpouutrft pecypc] / Besyc E
4.A., [ocxononrz.r JI.JI., Konanes A
B.B., Haluuon A.f., Iop$vp.sen A
non P.B., Coft$ep B.A., Cra@oen C.
C.H. - M,: OI43MATJII,IT, 2014.-
rsBN 97 8-5 -9221 -I 57 t_I.

odrorouuxa
A., Buron
A., Kornrp
[I., Cxu4a-
)., Xourzua

.llouo.r HuTerbHaqrq4lQpaTypa
IrlnreparruBHbre cr4creMbr Scilat
Mathcad fSnextponuuft pecyllc]: y
co6rze I U.E. llnerqzucr<a.s. - Ka3aur:
creo KHI4TY,2014.-
ISBN 97 8-5 -7 882-17 I5-4.

Matlab,
e6Hoe no-
I4sllaretrc-

2

Mareuar:rz.lecKue Bonpocbl rrI4:cJIeHE

r.Lrs. rrznep6orurqecKux crEcreM

f3nerrpounrrfi pecypc] / Ky:rnxon
floropelon H.B., Ceudnon A,IO. -
MATJII4T, 2012. - ISBN 97 8-5.-9221.

Jfo peme-

/panueuuft
rczft A.lf.,
M.: OZ3-
I 198-0.

htft //www. studentlibrary. rulbook/
Islll{9785 922111 980.htmt

J

MeroAbr aKa[rr43a r.r cr{HTe3a Koreper
roBbrx noneft [3nerrpouurrfi pecypc'
Htrr(oB B.f , M.: OZ3MATJILI-I',20lz
ISBN 97 8-5 -922t- 1 5 86-5.

THbX CBe-

/ Bonosr- I S Bl{97 8 5 9 221 | 5 8 6 5 .hl:.ml

7, MATEPI4AJIbHO-TEXHI,IqIICK(
Marcpvanruo-TexHl{qecKoe o6ecne.re Hrre w)

. dylrloprrv l.Irfl rrpoBeAeHr.r.f, Jr(

ocnarrl€Hurte coBpeMeHHbIMrr nepcouaJlbl
BbIqucI[TeJrbHyIo ceTb 14 yKoMrIneKTOI
o6ecue.renraervr (5 1 7-3 , 100-3 ,1226-3i, 1 06-

. KOMnbIoTepbrco cleqIraJIII3lIpOE
MatLab);

o Ka(beApaJrbHbre MyJrbrr{MeAnfirtrt
o oJreKTpoHHbIe 3anvcv lercr1zfi.

E OEECIII
III4IIIII4HbI BKJ

IIII4OHHbIX, I
ilMI4 I(OMIIbI
HHbIMIZ HCC

);
HHbIM rrllolp

cpe4crna (a

qEHr4E Arr crlr4rrJrnHbr
[oaraeT:

rpaKTr4qecKzx rz la6oparopHbrx 3a:r.atvit,
crepaMr4, o6reAzuduubrMr4 B JroKaJrbHyro
,6xoAnvrru crrcreMHbrM nporpu*r"t*

aMMHbM o6ecneqeuueu (uaxeru MatCad,

ys. 430-3,420-3);



llporparvrua cocraBJreua B coorBelcrBlr
rosrrz 1

Pa6ouyro rporpaMMy cocraBrrJr AorIeHr u OzIIM llpoxopon A. B.

PerleHseHr

(np eAcraBr,rrenr, pa6or o 4at enx) //' - %fl"fi
pa6oru, AolDr(Frosrb, OI4O, noanr.rcl)

flporparrarraa paccMorp ela rr o4o6peua u 3ACENAH.TILI
-Q*r.nM

na

3 aee.qyroqrzfi xa(f e4p oft

Pa6o.ras [porpaMMa paccMoTpeHa r4

HanpaBneHus 72.

llpe4ce4areJrb KoMtr ccr{Lr

,ilpl

Pa6oqas rporpaMMa o4o6pena Ha

flporoxon sace1aHLrfl r<a(pegpu J\b

3 ane4yroqrzft ra(f e4pofi

Pa6o\as. rporpaMMa o4o6pena na

llpororol 3aceAaurr.{ xaf e4prr }{b

3 ane4yroqrafi xacpe4pofi

Pa6o.ras [porpaMMa o4o6peua ua

flpororon sac e AaHtrfl. rafr e4prr J\b

c rpe6onanuflMr4 OfOC BO uo HarrpaBrreHr{ro rroAro_

Apar<eruu C.M,
(@ZO, nognncs)

a Ha 3aceA auuw yue6Ho-Mero"q[qecxofi r(oMr4 ccr4r.r

(OHO, noqnHcs)

fIEPEYTBEPI{NEHI4'T

PAEOIIEIZ il IPAMMbI AI4C IIV [JII4HbI

z0 y.re6Hrrft ro4

o

VI

foAa

'0 (,

yve6nrfi foA

/

3ane4yrorquft xa$e4pofi


