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r. UEJIr ocBoEHUfl [LrqlprrrJrrrHbr
Ile'n'o ocBoe'Idt At4cIIHnnI4Hrr <zurerpr4poBaHHbre rexHoJror[r4 pr orrr'Ka JroKarrr43o-

BaHI{bIX CTpyKTyp) 'f,BJrf,ercs o3HaKOMneH}re c HOBbIMTI rlpr4Hrlr4rraMu uelnuoftHo-ol,rr4qecKofo
yrlpaBneHl'r QoprvrzpoBaHLIeM 14 pacnpocrpaHeHlreM cBeror.rHAyrl?rpoBaHHbrx errrr4r{ecrzx o6pa-
soeauuft B rlepcneKTrIBHhrx orITI{qecKI'IX cpeAax, a raKxe c coBpeMeHHbIMI,r rexriloJlofv{Mr.I co3Aa-
Hua ycrpoftcrB Anfl eS$errunnofi o6pa6orrn aHfiopuaqr{r4, onrr{qecKoro 3axBara r4 rpaHcrropra
Mr4KpO I{ HaHOCrpyKryp.

3 aAaqu ArrcunrrJrr.rnbr :

o LI3rreHpIe ocHoB paspa6oTrLr Lr co3ftaHlrt BblcoKocra6rzlunx, KoMuhrrHbx, peaJrr4so-
BaHHbIX B eAI'IHOM MoAyJIe (on-chip optical technology) zcrovuuroB Jror(aJrLr3oBaHHbx
orrruqecxlrx cocroxnzfi;

o LI3)rureHI're cnoco6oB reHepaIILttI 14 gKcrlepuMeHT€urbuoro ua6nro rel:alconzroHHbx pe-
)r{LtMOB paclpocTp al1le}dns. orrT}rqecKoro IIoff ;

o ocBoeHr4fl urlopurMoB qlitcJleH'ofo MoAeJrI{poBaHI4t cJro}KHhIX aroMHo-onTaqec*r,x
c[creM, peaJII43oBaHHbIX Ha ocHoBe [epc[eKTI{BHbIX orlT]i.rqecKr4x MareptranoB.

2. MECTO AIICIII4UII4HbI B CTPYK]IYPE OIIOII BO
finc.!.unnuna <I4Hrerpl{poBaHHbre rexHoJrofkrr 14 onrr4Ka JroKanv3oBaHHbrx

OTHOCI4TC' K II4CIII4NWIHAM IIO Nrr6OPY BAPVATIIBHOfi'IACTZ OIIOII.
vl:yueuue A''II'ITIJII'IH'I fipe.uloJlaraer Harnrilrc y cryAeuroB Qyn"qarr,reHTulJrbHbrx 3Ha-nzft s o6nacrrz o6rqefi $uzurcu, onrrzKr4, uusopuaruxz.
3HaHul, nonyqeHHhre B palv{Kax Iz3rreHr{r 4anuofi "qprcrlr4rrnrzHbr, Moryr 6rru npunae-

HeHbI rlpl{ I{3r{eHLru llpyrnx cleq}IaJbHhrx At4crlullJrrrH rro npo(pulro rroAroror}Kr{.

3. KOMITETEHqUT4 oByqAIOUIEroc^fl, oopMtrrpyEMblE B pE3yJIbrATE
O CB OEH U'I IPICIryI IIJII4HbI

B pesylrrare ocBoeHu,, A'4.II'.,,JIHHbI qacrr4qHo $opuzpyrorc{ cJreAyrorrl'e KoMrereHrlr.rrr:

olIK-2; cnocod'ocrblo BhuIBJI-srb ecrecrBeHHoHayqHyro cyulHocrr np'6.neM, Bo3Hr4Karo-
IrII4x B xoAe npo0ecclloHtulbnoft AesrelbHocrll, [plrBJreKarb rrrfl.rzx ]peureHr4r coorBercrnyrouqufi
$ HSUXO -rr,rareM aTr4 se cK uft annap ar ;

IIK-1; cnoco6uocrb rIpoBoAkI* {uszt<o-MareMar'rrecKoe MoAeJrkrpoBarrr4e rdccJreAyeMbrx
npoqeccoB HaHorexHoJlorrlu u o6renTon HaHo- I4 Ml4Kpocucrenauoft TexHuKr.I c racrIoJIb3oBaHIzeM
coBpeMeHHbrx KoMrrbrorepHbrx rexnonorufi ;

IIK-3; roroBHocrb aHilnI43l4poBarb I4 clrcreMarv3rrpoBarb pe3ynbrarr,r uccJreAoB auuit,rlpeAcraBJrtrb MareprraJrbr B BvAe HayqHbrx orqeroB, ny6lluxa[Iuii, npeseur aqnft.
B pesylmare ocBoeHI'Is AI4cIIu[nI'IHrr o6yrarorqraftcx 4evoncrpr,rpyer cJreAyrorque p*yJrb-

rarrr o6pasoBaHr,rr:

crpyKryp)
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ecTecTBeHHOHayqHyro cyu_
HOCTb [po6JreM, r]o3HlrKaro_

rIr,rx B xoAe [po0eccr{oHanb_
Hofi Ae.rlTeJrbHocTrd, [pr{Bne-
KaTb AJr.f, IIX peuleHr4{ cooT_

BercrByroqzfi Szsuxo-Mare-
MarrzqecKvft annapar.
(onK-2).

BbrfBJrrTb ecTecTBeHHOHayq_

Hyro cyrrlHocrr upo6neM, Bo3_

Hr,rKaroulLtx B xoAe upo$eccz-
oHa;rrHoft Aef,TeJrbHocrl4,
rrpr{BJreKaTb Arrfl ux perreHr{{
coorBercrByrorlr4ft (fusaxo_
M areM arI4 rre crufi annap ar .

(o.rrK-2)

crtoco0Hocrlro Bbr.f,Br.f,Tb

ecTecTBeHr{oHayqHyro cYlt_
Ilocrb upo6Jreu, Bo3HIlKaro-

tqr.rx B xo4e hpoSecc[oHanb_
uofi 4errenduocrz, npuBJre-
KaTb Anr Lttx pe,IxeHr,Itr cooT_

EercrByrour,rft tprasraro -Mare-
MarlrqecKr4fi Vnnapat.
(TOIIK-2).

ocHoBHbre IIOHSTUT I,r MeToAbr

reopilu ypanueHufi MareMa_

ru-recKoft Qzszrra yMerb rlc-
IIOJIb3OBATb OCHOBHbIE 3A-
KOHbr .ecTecTBeHHOHayqHbrx

Ar.rcrlr4[nr4H n npo$eccuo_
Halruofi Aef,TeJrbuocrz [IK-
1).

$o puzuru:oBarb 3aAarry, crpo -
r.rrb anropurv e€ perrreHr4.fl,

rrpoBoAr..rrb Szszr<o-uarerrla_
Tr4 rrecKo e MOAeJIr{poB aH:/le vc _

cJreAyeMbrx npoqeccoB HaHO_

TexnoJrofnr{ v o6rexros
HaIIO- V MLIKpoCr4CTCunofi

TEXHUKIZ C I{CIIOJIb3OBAHI4CM

coBpeMeHHbrx KoMrrbroTep_

HBIX TexHonorIEft, vcloJlb3o_
BaTb ocHoBnrre npueuu o6pa_
6orru lr npeAcraBJreHr{r oKc-
rreprrMeHTaJrbHbrx IaHHbrx B

csoeft npoSecczoualruot
AetTenbHocTLr;

IIpUMeHTTb MaTeMaTI4rIeCKUe

MeT0Abr AJrr rrocTpoe]i^Lrfl. MA_

TeMarrrqecKr,rx MoAeJreit u uc_
cneAoBaHr.rr o6rerros rrpo_

Qecozoualruoft AerrenbHo-
mu (lIK-1).

HaBr,rKaMrr pe[eHrz{
au0 $epenur4aJrbHbrx ypaBHe-

nrzft uareuarr,rqecxoft Susnxu
HA ypoBHe, no3BonflrouleM
aHanr43I{pOBaTb MaTeMaTI{qe_

crfl4e MOAeJrr4 nplrKJraAHbrx 3a_

AA.{;

HaBblmaMrr pa6orsr n

cpeAax rpofpaMMr.rpoBaHr4s;

HaBbrKaMrz pa6or.rr c vuQop-
iraaquefi n rno6anrHbrx KoM-
IILIOTepHbIX CeTt,K, MeTOAaMTI

zrr$opuaquoHnbrx rexHoJro-
ruft c co6nroAenz:eu rpe6ona-
Huft uu$oplrarluoHHoft 6es-
orracHocrrd (lIK-l).

coBpeMeHHOe cocTosHr{e vr

nepc[eKTl{Bbr pa3Br.rTrlr HaHo_

vrn4ycrpur4 (nK-3).

o cyqecTBJUrTb caMo cTo.f, Terb -

nuft nor,rcr u alaurvg neo6xo-

4uuofi 4nx npoSecclroH[rrrb-
noft 4exrenbHocrr{ un$oprvra-
III4LI, BhIAeJI.f,Tb OCHOBHOe CO-

AepxaHrre r,r3 o6qero Mac_

cr4Ba cBeAeuzft (lIK-3).

HaBbrKaMr4 eQ$ex:runuoro ro-
r4cKa Bo nceuzpnoft cerra I4n_
repner zH$opual;rEz;
HarBBrKaMr{ or6opa r.r KoHcrrer-
Tt4BHOro [peAcTaBneHr.rs IIo_
ly,reHuoft zu@opnraqr{rr B co-
orrlercrByroqeft upeseHTarlu_

onuofi Sopue (lIK:-3).



4. CTPYKTYPA 14 COAEPXAHI4E AIICUVTIJII4]IIbI

O6rqat rpyAoeMKocrb .4t4cIII4nJII,IHbr cocraBJrrer 3 saqerHrrx eAr4Hr,rq, 1 08 qac.
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T EOPETI,IIIECKI,Ifr KYP C

Ceruecrp 8

PasAeJ 1. o6que [prrHIII{rrbI onrlcaHl{q cBerouHAyrlupoBaHHrrrX o6pasonanuft B orru.re-
cKr{x cpeAax.

1.1. Knaccu(fnxarlrrr{ orrrr{qecKr.rx cpel. XponrarrrqecKa,
coornorue'r{e KpaMepca-KpoHrrra. Henr4HefiHrre eQsexrrr
cKr4fi pacqer HeJruHeftHbrx Bocnp[[Mqr4Bocrefi .

r'2' ocHonHoe ypaBHeHI{e pacnpocrpalelvrfl. Merol o6paruofi sarasr4pacceflHr.rfl. gucren-
Hhre MeroAbI aHaJII43a HeJII4HeftHoro ypaBHeHzx lilpe4uHrepa" [IpeAr,rHrepoBcKge ooJrgToHbr.
1'3' ouruqecrue )ruHvIvr cB-a3I,I. RZ- (fopnrar Ko,4rrpoBaHLrfl. curHuroB. CocpeAororreHHoe v
pacnpeAen€Hnoe ycHJIeHpIe B JrI'IHI{tx cBfl3pL Illyrvrsr BoJroKoHHbx yorzJrr4Teneft. Helraneftnrrft or-
BETBI4TEJIb, CUCrcrrArr C MYNbTI4IINEKCI.IPOBAHIIEM TIO ANIIHAM BOJIH,
PasAer 2' cncreprbr reHepaquu u ynpaBJre'rrfl JroKaJrrr3oBaHHbrMr{ orrrr{rrec*rrMrr crpy*Ty-
paMH

Atrcilepcurfl. On:rz.recxue norepr4.
B orrrr4qecKlrx cpeAax. flpaxruve-
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2'l' onru'recKrle cxeMbl 4nr $opuupoBaHl{f, cBerJrbrx npocrpaHcrBeHHbrx ceJrr,rroHoB. Her<ep-
poBcKI4e oIITl4qecKIIe cpe.qa u HenanefiHocra BbIclurIX [oprAKoB. Onra.{ecKze gJreMeHTbr c Hacbr-
rqatoueftc-s uenunefiuocrbro. llepexo4urre uerzueftH ocrukr6nc.ra6unsHocrb.
2'2' Ycroftql4Bocrl4 coJII4ToHHbIx peureHuft. Jluuefiuuft anmns. Mero4 MaJrbrx nosrvryqeuuli.
KpurepIEfi Baxzrona-Konoronona. Acuunrorz.recxzrz aHaJrr.r3. crorxnoseHrrr coJrr4ToHos. MHo-
rocoJrr4ToHHbre B3aLrMOAe[ctsus. Bpuseprr 14 cBf3aHHbre conprroHbtr.
2'3' fiuccunarl4BHble ollrrlqecKue ooJII4roHu. YpanneHze fiaus6'ypra-Jlaugay. BaprzaqraoHHuft
aHiInI43' r{vcnennrrit auarns cleKTpaJIEHbIMI,r Meroraua. feuep a\u\ rnccuflarr.rBHbrx coJr]rroHoB
B BOJTOKOHHbTX JrzBepax.

2'4'BuxpeBbre orITIatIecKIze rlyqrkI. Ilacurqaroqzftcs norrorrrreJlb. Texuonorzfl onrr{qecKoro 3a-
xBara' feuepaqux ycroftvunrrx orruqecKux ruxpeft B [oJrynpoBoltHr,rKoBbrx crpKyrpax.
2'5' Mo4u Jlarrepa-fayca. MeroAbI yrlpaBneHzr MoMeHroM vMlynbca Br4xpeBbrx nrrKoB. flpo-
eKTrIpoBaHI4e BbIcoKoeMKI'Ix nu uit oB.f,3LI Ha ocHoBe olruqecxl4x nrrExpefi. Y.rer aro1ago-oflTuqe-
cKr.rx Bo3Myulenufi.

PasAer 3' cucreubl I{ ycrpoftcrna c rloJrHocrbro orrrurrecKrrM yr[paBJreHr{eM Ha ocHoBe rrep-
cIIeKTTIBHLIX OrITr{qecKI,IX MaTepI,IaJroB.
3'1' onrnqecr<ue cpeAbl c HaBeAeHHbIMa HeJllrHeftHocrsrraz. Mo4ynrqprr Henr4Hefruo-4lrcnep-
cI4OHHbrx v rvccLrnarl{BHblx XapaKTepI4CTI4K B pe3oHaHcHbrx cperax..{onzponanHbre orrzr{ecKr4e
Marprlrlbl. "Me4leuHblft ', cBer.
3'2' MnrcpocrpyKTypl4poBaHHble orlTl4qecKrre cpeAbr r{ orrrrrqecKr.re perxerKr.t. (Doronubre Kpv-
crturJlbl' HenrzHefinble MHorocepAIIeEI{HHbIe BoJroKoHHbre Marpnrlbr. <llpanrre> u <Jlenrre> orrrr{-qecKl{e cpeAbl' orpuqarelru ft uorcasareJlb npeJroMneHr4.s. MerauarepvraJrbr. OrpaHuponra
gJreKTpoMafHr4THbrx cr{fHaJroB.

3'3' fasoHanorHel{Hbre rIoJIbIe orlrl{rlec*rle BoJroKHa. Texuonorrapr 3arpy3rKr4 xoJroAHbrx aro-
rraon' rlpunul4rlbr yAepxaHl{t xoJIoAEIbx aroMoB B BonHoBoAHbx cr{creuax. Maur.rrryJrr.rpoBaHr.re
MHKpo- ra uauoo6reKTaMla B olrvqecl(ux nrrKax. Arounrrft AusafiH.Cuoco6 or[Tr4qecKoro rpaHc-
rropra ur.rxpoo6r exron.

flpaxrn.recKue 3aHsrus.
Terrla 1. Mo4enzpoBal{[e ypaBHeHplt llarpauNa B MexaHrzqecKrrx cncreirrax (2
T ervra 2' Mo4enupoBaHI4 e ypaBHeHl4f, ABI4 xeHr.rr r.r gueprr{r{ B peJrrrr.rBrzcrcxofi
Teva 3. Pac.rer repeAaroqefi noluono4Hoft nzHrzu (2u.).
T eva 4 . Mo4enapoBaHr.re ypaBueHr,rfl lllpe4ranre pa (2u.) .

q).

uexalrzxe (2v.)

JlaSoparopHrrfi nparcrur(yM.

JI.P.J\|b1. <Pac.rer rrapaMerpoB BoJroKOHHhx cBeroBo4oe.> (2 u).
JI'P'Nle2' <l'Isyveune ALIclepcHbIX xapaKreprrcrr{K B BoJroKoHHbrx cBeroBoaon.> (2 u).
JI'P'J\lb3' <Mo4enupoBaul4e ypaBHeHI{e pacrpocrpaHeH'f, B rrzcroM Ar.cnepcnoHgoM pexzue> (2
v).

r'P'Ns4' <Mo4envpoBaHlae paclpocrp aHevts.onrr4qecKrrx rzMrrynbcorB B Ar.rcfiepcr{oHHo-Herrauefi-
noft cpege> (4.r).
JI. P. Ilb 5 . <Mo4emEpoB aHr.re o6pa: on au ux y tapnofi BorrHbr orzdaroqe fi> (2 u).
JI.P.Nb6' <Mo4enzpoBaHze o6pasonaur4.rr orrr'qecKLrx conzronon> (4 u).



5. OEPA3OBATEJIbHbIE TEXHOJIOTI4I,I
5.1. AnrrsHbre rr r{HTepaK.rrrBHbre {opurr o6yveunn.
C qenrrc (fopuuponaHns'upasBurprsnpo(feccraouaJrbHbrx IraBbrKoB cryAeHroB n yve6uovr

npoqecce IdcrIoJIb3yIOTC-f, aKTI'IBHbIe 14 UHTepaKTr4BHbre Qopnru [poBeAeHr{ s zttusruitB coqeraHr4r,r
c BHeayAl4Topttoft pa6oroft: KoHTpoJIbHbre ayAl,ITopnue pa6orbr, r4HAr4Br4.qyanrbHbre AoMarxHrre pa-
6orrt' flpe4ycruorpeubl Macrep-KJlaccbr (4enroucrp arruflHana6oparopHbrx 3aH.f,rprsx [puHrlr,rnoB
pa6orrr co cpe4oft paspa6otxl4 nporpaMMHofo o6ecne.reHzx, oco6enuocreii paspa6orxu aJrro-
pI'ITMOB MareMarl{qecKoro MoAen[poBaHr{fl cnoxHbrx otrrr.rqecKr{x cr4creM).

5.2. CaprocroflTeJrbHaa pa6ora cryAeHToB.
calrocrosreJlbuall (nHeayAraropHas) pa6ora cryAeHroB BKJrrotraer saxpenneHr{e Teoperr4-

qecKoro Marepllana IIpv noAforoBKe K BhrloJrHeHr4ro r4HArrB[4yalr,nofi Aoua[rHeft paSo]Jst u ta-
6oparopnrrx pa6ot. ourona caMoclotremnofi pa6oru - H3yqeHr4e nrareparypbr rro peKoMeHAo-
BaHHbIM I4crolIHI4KaN{ H KoHcrleKry lercqaft, pe[reHple BbIAaHHbrx npenolaBarexeM npaKTnKvr.3a-
Aaq, lorforoBKa r4 orqer no la6oparopHbrM pa6orau,

5.3. My.nrrranrequfi ubre rexHoJroruu o6yveHrrq.
Heroropue I43 JIeKIIEOHHIIx, [paKTl{qecKr4x r4la6oparopHbnx 3aHflTrifi upono4xrcr B B1rAe

npe3eHralll4fi n uylHflanae4zftHoft ay$n"ropur4 (uaupzir,rep, ayl..43At3,420-3) c ncnoJrb3oBaHr4eM
KoMnbrorepHoro npoeKTopa. Cry4eurau [peAocraBurflercs. KoMrrb]orepHuft Kypc JreKrlr{fi. Korr,r-
nbrorepHbre rexHoJron4r,r r4crronb3yrorcfl. rils. o(fopuueHzx la6opar,opHbrx pa6or.

5. 4. Jlercquu [pr{rJrar[ eHHbrx c[eqrraJrrrcroB.
B palrxax yve6Horo Kypca TIJIaHI'IpyIorcr JreKrlkrr{ [pr{rJralxeHHbrx cneq[anr4croB us v1u-

crr.rryra cneKrpocKonrau pAH (r. Mocrna).
6. OUEHOIIHI,IE CPEACTE A TNflTEKYIIIETO KOH:IPoJIfl yCTIEBAEMo.

crr'I, tIP oM ExvroqHorZ,trrn cTAIIIIII rlo I4TorAM o cB oE Hufl 1vtc -
rII4 UII4HbI 14 yqEBHO -METOAI,ITIE CK OE OEE CITETTEHI,IE CAMO CTOfl -
TEJIbHOTZ PA.N OrbI CTYNEHTOB

1' Knaccu(frar<alll4ll onrIzqecKLIX cpe4. Marepuanbr r{ r43roroBJreHrre. Xpouarn.recKajr rrrc-
nepclus. onru.recrue rrorepr{. coorHorueHve Kpauepca-Kpouura.

2' Hel'uefturre :lQ(ferrbl B o[TI{uecKI{x cpeAax. Mlrrpocnom'qecKr4e Br,rpaxeHri s. Ans. He-
mueftnrrx Bocnplll4Mvrzsocreft. flparrnuecxufi pacuer HemrHefiHbrx Boclpr4rzMrrr4Bo-
crefi.

3' ocnonnoe ypaBHeHI'Ie pacnpocrpaHeHr,rs. gucneHurre MeloAbr a1aJrv*a nenraueftuoro
ypaBHeHur Illpe4raurepa.

4. Merog o6paruofi sal.'"v pacces*pr'. Illpe4ranrepoBcKr,re coJrr4ToHbr.
5' BrruyN4euuoe roiu6r'rHallkIouHoe paccerHlre (BKP). fenepaqur coJrqroHoB BKp. Bono-

KoHHbIe BKP-ycunvtelvr. BrrHyxAeHHoe xou6uHaquoHHoe caMopacce-rrHr4e. Oeuroce-
KyHIHbre coJrr4ToHbr.

6' onrz'recxze nu1vIu cBq3lr' RZ- $opuar KoAr{poBalzs, cr4rHaJroB. cocpe4orotreHHoe u
pac[peAenennoe ycvJreHl4e B JII4HII'X cBf,3r4. IIlyrrarr BoJroKoFrHbrx ycr4nr4Tenefi. Hennsefi-
Hrrft orserBrrreJrb.

7 ' Tenanrre coJllzroHhr. BsazlaoAeftcrBlze reMHhrx coJrlrroHoB.llepegaua onrrrqecKofi zu6op-
MAIII4I,I C IOMOIIIbIO TEMHbIX COJII,ITOHOB,
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8' Czcreirlsr c MynbrlllneKcl4poBaHI4eM rro AJrr4HaM BoJrH. flpoerrupoBaHr4e
HOBe COJrlrroHoB C yrrpaBnfieMofi 4rzcnepcuefi. conuroHHbre rexHon:ofu[
"Ha oAHoM .Iurte".

9' onrnqecKlle cxeMhr 4na $opnrzpoBaHI4fl cBerJrbrx npocrpaHcrBeHub]x coJrr,rroHoB. llpo-
crpaHcrBeHnar Sopua HenrnneftHoro ypaBHenrEx lllpe4r,rHrepa. CrEoleurr y[paBJreHr{,
IrpocrpaHcrBeHHo-BpeuenHOfi guuauuroft orlTl,IqecKr,rx Jror(anr.r3onaundrx crpyKTyp.

10' HexeppoBcKl4e orrllqecrI4e cpeAa ra HennneftHocrrz Bbrcrrrr4x 11op{AKor}. ouru.recxue one-
MeHThr c HacbllqarcIlleftcs nemlHeftnocrbro. llepexo4urre nenznefiHooTt4 u 6ucra6uts-
HOCTb.

1 l ' vcrofi'rl'IBocrlI coJIrIroHHbIx perueHuft. JlzueftHu ft auattus" Mero.q MaJIbrx nosuyrqeuzfi.
Kpzrepr.rft B axaroe a-Korororona. Aczunror'.recxr4fi a*uru3.

12' cronnnoBeHus coJIrIToHoB. Mnorocorr.rroHHbre nsarauo4efcrBr.rr. Bpnsepu kr cB.f,3aHHbre
COJILITOHbI.

13' [uccunarLIBHble orITI4qecKrIe coJl]rroHrr. Vpaeuenze fzns6ypra-Jlan4ay. BapzaqzoH-
Hrrft auanug' llzcnenurtitauanns crleKTpanbHbrMr4 MeroAavn. fenep a\Lrfl, AuccLrrrarrrBHbrx
coJII{TOHOB B BOJIOKOHHbX Jla3epax.

14' Buxpenble ollrllqecKlde rryqKLI. HacrnqarouluitcxlorJrorr4Tem. Texuo'orr4, orrrrrrrecKoro
3axBara' feuepaqur ycroftvunrrx orlTl4qecKux nnxpefi B rroJry[poBo,qHr.rxoBbrx crpyKry-
pax.

15' Moau Jlarrepa-fayca. MeroAhr ynpaBJre'prr MoMeHToM r4Mlynbca 
'uxpeBbrx 

[yr{KoB.
flpoerrzpoBaulle BbIcoKoeMKux ttuuuit cBr3r.r Ha ocHoBe onrr4qec*r.rx nuxpeft. yuer
aroMHo-olrr4qecKv x sogrdyrueHzft .

16. OnrzqecKLre nynll. CronxnoneHr4.,r JrinepHbrx rryJrb.
17. onrz'recKr{e cpeAbr c frrraHToKr.rMr4 nennueftnocr.trMr'. MoAynsqz.s

CI{OHH'X N TI.ICCNNATLIBHbIX XAPAKTCPI4CTIZK B PC3OHAHCH'IX CPEAAX.
TI4 qecKne MarpI4IIbI. .,Me4neuublft ,' cBer.

1 8' MzrpocrpyKTypr{poBaHHbre olrr,rqecKr4e cpeAhr r4 orrrrrsec*r{e
lpeqeHHbre 30Hhr. oorounrre Kp'CTilrrJrhr. Mero,q KoHeqHr,rx
MHOTOcepAI{eBr4HHhre BoJroKorrHbre MaTpr.rrlbr.

19' dlpanue> ra <JIeebIe)) o''rrlqecKlle cpeAl;r. orpzqarenrnrrfi noKa3areJrb rrpeJroMneH'f,.
MerauarepLIaJlbl' Peurenze upo6leurr 4u(ppar<qrzonHoro npeAena. orpaHlrponKa gJreK-
TpoMarHr{THbX cr{rHaJroB.

20' Helr'*refiurre nsauMoAeftc't,,vIfi oAl{HorrHblx Sorouon. BpeveHnoe KoArdpoBaHr4e KBaHTo-
BbIX orITI4qecKI4x cocrosut'tfi. o6pa6orra o[TuqecKoft LruQopua\nh B KacKanHbrx orrrr.r-
qCCKI,IX CXCMil(.

2r'MannnynupoBalhre MuKpo- IE uanoo6reKTaMrz B oflrrzrrecKr.rx flrrKax. Arouurrft AusafiH.
Cnoco6 ortrlrrrecKofo rpaHcnopra Mr{Kpoo6rexros.

22'lazouanoJlHeHHble noJIbIe orlT'I{qecKrze BoJroKHa. Texuororur{ 3arpy3Ka xonoAHbrx aro-
uon' llpuuqllrlbl yAepxaHl4.l xonoAubrx aroMoB B BoJrHoBolIHbrx cr4creMax. feHepaqux
onTr4 qecKrrx cTpyKTyp B frBo3arroJrHeHHbrx BoJroKHaX.

cr4cTeM Ha oc-
IIo [p]rHrlr.{ny

uenuneftno-Ar{cnep-

{onuponaHHbre on-

perrrelKrr. OoronHHe sa-
gJreMeHToB. Helunefinrre
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1 . Knaccu(p vrKarJupr orrr t4 qecKrax cpeA.

Buner Nl.



2. He tuuefiurrft ornerBureJrb.

Eaner JtJb2.

I . Xporr,rarraqecKar Alrclepcr.rf, .

2. Wp e gunrepoBcKlre coJrr4 ToHbr.

Buner iS3
L Onrn.recKr4e [oreprz.
2. RZ- (f opvrar KoAr4poBaHr.rfl clrrHarroB.

Brrer J\s4
1 . Coornoruenze Kparuepca-KpoHur,a"

2. 9u cleHHbre M eroAbr aH'rr4sa u enun eft n o ro yp aBH eH u x IJJp e auHrep a.

Euler Jrlb5
1. HenaneftHrre ssQexrbr B onruqecrr4x cpeAax.
2. Cucrev'r. c Mynbrr,IlJleKcvpoBaHkIeM rro AnrzHaM BoJrH.

PeftruHr-rcoHrpo.rrr J\b 2

Braner Nbl.
1' onru'IecKI4e cxeMbl 4nr lpopn'rzpoBaHl{f, cBerJrbrx rrpocrpaHcrBer'Hbrx coJrrdroHoB.
2. Y.rer aroMHo-orrr{qecKvx eoslryuleuufi .

Buner Jrl!2.
I 'HerepponcK'e onr'rrecKrze cpe,4a u uemzHefiHocrr4 Bbrcrlnx noprrrKoB.
2. Moarr Jlarrepa-fayca.

Evler Jrlb3.
1 . onrzqecKr'e DJreMeHTbr c Hacbrrrlaroqeft cx nemaHeft nocrbro.
2' Mero4u yrrpaBJreHv.rr MoMeHToM r{Mrrynbca Br4xpeBbrx nyqKoB.

Buner J',1b4.

1 . IIep exo4Hhre H e Jrr4 Frefi uo crra n 6ucr aluttbno crb.
2. Bzxpenrre olrrlqecKI4e rrYuKt4.

Buner Jllb5.
I .YcroftqaBocrri coJrr4 ToHHhrx pelreuraft .

2' feuepaqur ycrofi'ruBblx orITI4qecKr.IX nnxpeft B noJrynpoBoAHr.rKoBbrx crpKyrpax.

Pefirunr-rcourpo.nr J\b 3

Brurer Ns1.
1 . On'rrrecKr4e cpeAhr c HaBeAeHHbrMr.r HeJrrrHefi HocrsMz.
2. fasoHanoJrgeHHble [oJrble o[Tr4qec]K]re BoJroKHa.

Buner J\b2.
l'Mo4ynxqvfl' He'rvIHefiHo-4ucnepcrloHHbx u A*acurrarLrBHbrx xapaKTepr{crraK B pBoHaHcH'D(
cpeAax.

2. Arolruuir 4uzafin.

Eraner J\b3.
1 . [onraponaHHbre orrr]rsecKr4 e Marpr4rrlbr.
2' MauunynzpoBaHlde tvII4Kpo- z nanoo6reKTaMrz B olrt4rrecKrrx [yqKax.

Euner }lb4.
1' MuxpocrpyKTypl{poBaHHble orr[qecKr,re cpeAbr rr onrr.rqecKr4e per[erKrz.
2. Cnoco6 orrr4 r{ecKoro rpaHcrropra M:r{Kpo o 6serroe.



1' ont^recKze convro'bl: Syn4avrenrarlbHbre coJrr4ToHbl H coJrr.rroHbr BFrcr[[x [opsAKoB.2. BsaItruo4eftcrBl4e olrr,Iqecxux coJrr4ToHoB.

3' Cxarze orruqecKl4x I{MrIyJIbcoB: BoJroKoHHo-peurerqarbre rovnpecc6psr.
4' cNarze orITI'qecKI'IX lIMrIyJIbcoB: KoMlpeccophr Ha MHorocoJrr,rro'rroM cxarrlr4.5' rlapauerpuqecKoe nsavruo,4eficrBrle $eir,rrocer<yn4Frbrx lrMlyJrbcoB: reHepaqux nropoft

rapMoHr4Kr{ (fBf).
6. llapalrerpzsecKoe ycnJreHrre KoporKvx rrMnynbcoB,
7 ' feuepaqrx cyMMapHbIX lt pa3HocrHbrx qacror. llapavrerp.aqecKlre coJr2ToHbr"
8. MeroA o6parnofi sara'r4paccerHr4.rr nprz perxeHrara HVII.
9. BoloronHrreJra3epbr.

7 . YqEEHO-M ET OAI,IqE CKOE PI I,IH@ OPMAIII,IOHI]IOE OEE CIIEqEH?IE
Ar4CrIr4rrJrr{HbI

HaseaHpre r4 BbrxoAHbre naHHbre
( aBTOp, BIr A il3 I.AHnf, , I,I3AaTe JIb CTB O, I{3AaHU r.

Haru.rne e snexrpounoft
6z6nurorexe BnfY

OcHonHas Jr[Teparypa

8-e us4. (er.). - M.: BI,IHOM,2015. - (Kraccuqe_
ft yue6Hrar<).

r{ucnennue MeroAbr [3nexrpoun;ft pecypcfj H.
C. Baxnalon, H. fI. Xz4ron, f. M. Ko6enrxos. _ IS BN97 8 5 9 9 6326 | 67 .html

Bopncon A.8., Kuceren B.B, KBatoIHoMepHbre
MarHr{THbre coJr}rroHhr [Onexrponnufi pecypc] _

M.: OI43MATJII4T,2014. - ISBN 978-5-9221_
ts90-2.

http ://www. studentlibrary.ru/book/
I S BN9 7 8 5 1)22 1 1 5 9 02.html

{.A., [ocrcoJroBrrq JI.JI., Kona.uen A.A., Kornap
B.B., Hannuon A.f,, llop$zpren A.II., Crcraaa_
non P.B., Coft@ep B.A., Cra(feen C.C., Xonvna
C.H. - M.: <DZ3MATJII4T, 2014.-
nsBN 97 8-5-9221 -I 57 | _t.

.{rzSpaxqzoHHa.fl onrrrKa rl-uauoOorouruxa
[3lerrpoHurrft pecypc] i Besyc E.Al, BHroe

http ://www, studentlibrary. ru/booU
ISBN9785922I I 57 11 .html

Zurepar<ruBHbre cr4creMbr $rtab, M"ttrb,
Mathcad f3ner<rpouuuft pecypc_l : yve6uoe uoco_
6ue / I4.8. Illerquucras. - KasaHt : IrlsAarerbcrBo
KHI4Ty, 2014. _
rsBN 97 8-5 -7 882-17 t5 _4.

ISBN97857 882t7 154.html

Hus. rulep6onuqecKr4x cr4creM ypanHeHr,rfi
[Snerrponnrrft pecypc] / KynnroncnrEfi A.f.,
floropelon H.B., Cerrl€Hos A.IO. - M.: OZ3MA_

MareMaruqecKr4e Bonpocbr 
"zcneuHorolerue_

T IMT, 201 2. - ISBN 97 8_5_9221_ I 1 98_0.

http ://www. studenjlibr aqv. rulbo oV
IS BN97 8 5 9 22 1 1 19 80 .html
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Mero4rr aHarrrl3a I,r crrHTe3a KofepeHTHhrx cBero_
errx noreft [Snerrponnufi pecypc] / BonocrHr,r-
ron B.f - M.: <D?I3MATJII4T,2014. -
ISBN 97 8-5-922t- 1 586-5.

http : //www. stu4entli,btary.r
IS8N9785922 I 1 s BSslhtml

8. MATEP I4AJIbHO - TEXHI4IIE C K O E OB E C TIEIIE HI,IE AI4C UIIIIJII4HbI

Marepuarnno-Texlrr*recKoe o6ecue.Ie*ae .u4crlumurrhr Brc,,roqaer:

' ayArlTopvm I'rfl npoBeAeHl'rff neKuI4oHHbrx, [paKT[qecKx{x u na60paropHbrx 3aux]iuit,
ocuauleunrre coBpeMeHHbIMt4 nepcoHaJlbHblMrr KoMrrbrorepavz, o6re4uu€uH4ruu B JroKiurbHyro
BbIrII4CJII4TeJrbHyro cerb I'I yKOMrIneKTOBaHHbrMt4 neo6xo4urvrbrM cncreMHbrM nlporpaMMHbrM o6ec-
rreqeHr.reM (5 1 I -3, 100-3,1226-3, I 06_3);

' KoMnbrorepbr co clequuII434pOBaHHbM rrpolpaMMHrnu odecneqeHreM (naxeru Matcad,
Matlab);

. KaQeApurrrbrrrre MyJrbrrrMeAraftHrre cpeAcrBa (ayl. 430-3,420_3);
o 9JreKTpoHHbre 3arrncn uexr1aft.
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llporpanrrraa cocraBJreHa B ooorBercrBrrr4 c rpe6onau lrflM\rofoc Bo no
IIoAfoToBKt

Pa6ovyro rporpaMMy cocraBr4Jr

PeuenseHr

(npe4cranrarelr pa6oro.qarens)

IIp orparrrrra a p ao cMorp ena lr o4o 6p ena Ha s ac e raluvr OTaIIM
flpororor J\bl or 03.09.201g roaa

3anelyrorquft naOeapofi
AparenxH C.M.

(@HO, roanucr)

Pa6oqas nporpaMMa paccMorpena u o4o6peHa Ha 3aceraHuvryue6Ho-naeroAr4secKofr noulzc-
cupr HanpaBrreH.vrfl

llporoxon }lbl

3anelyroquft

or 03.09.2018 rola

ra0eapofi

(OZO, noanucr)

JII{CT IIEPEYTBEPXAEHI4fl

PAE OqEIZ ilP OIPAMMbI ALICIII4IIJII,I HbI

Pa6o\as nporpaMMa o4o6peHa na yve6urrft ro.u

flpororor sacelLaHnfl, ra{e4plr Nt OT foAa
3ane4yrorqufi xa$eapofi

Aparcenan C.M,

Pa6o.ras [porpaMMa o4o6pena ua

flpororon sacqtaHns. r<a(pegpu J\b

yve6Hufi ro,a

OT

3ane4yroqzfi ra$e4poft

Pa6o.raf, rrporpaMMa o4o6pena na

flporoxon saceftalufl. rca(p eApu J\b

yve6urrft ro21
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(uecro paboru, AoJrNHocrb, OI4O, noanncr)

3ane4ylorqzft xa$eapofi
ro.4a


