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1. HEJIX OCBOEHUS IVNCITUILJINHBI
OCBOCHI/IH JIACIIATLIAHEL

Helbio «HTerpupoBaHHbIE TCXHOJIOFI/II/I

J'IOKaJ'II/I?»OBahHBIX CprKTyp» SABISICTCA O3HAKOMJIEHHE C HOBBIMU HpI/H-H_[I/IHaMPI

onTquCKorb ynpasneHus (OPMHPOBAHMEM H pPacHpoCTPaHEHHEM CB‘.GTOI/IHI[
OIITHYECKHX 06pa30BaHI/II/I B NEPCIEKTHBHEIX ONTHYECKUX Cpeaax, a TaIdKe C 6
TEXHONOTHAMMU CO3,I[aHI/I$I ycrpoucts ans 3ddekTuBHON 00paboTKH HH(bopMauHH
3aXBaTa ¥ TPAHCIIOPTa MEKPO H HAHOCTPYKTYD.
3aﬁalm I CIMILTHHD:

® wu3yucHHE OCHOB Da3pabOTKH ¥ CO3JIaHHS BBICOKOCTaOMIIbHEIX,
peannzoBaHJme B eqHHoM monyne (on-chip optical technology) mcrounnkos mor
OTTHYECKHX| COCTOSHUIA;

$ H3yqeHHE CIIOCOOOB reHepanuy ¥ SKCHEPHMEHTANLHOrO HAGIOICHHS

PCXKHUMOB paCHPOCTpaHCHHH ONITHYECKOTO I10JI,

+ OCBOCHI/IH aJ'IFOpI/ITMOB YHCJICHHOT'O MOJCIUPOBaHUS CHO)KHI)IX aToMH
CUCTEM, peaJ;II/ISOBaHHLIX Ha OCHOBC HepCHeKTHBHBIX OIITHYCCKMUX MaTepI/IaJIOB

2,
Jlnc
. \
OTHOCHTCS K JMCLUIIIMHAM 110 BeIOOPY BapuaTtusHo yactu OITOIN. %

‘ \
VI3ydenue qUCIMIUIMHBI Ipe/IIONaraeT Haludue y CTYAeHTOB (yHIaMeHTal

|
B o0yactu ofuieit (1)H3HI<H OITHKH, HHPOPMATHKH. 1
3Ha

Iipu I/ISY‘IeHI/II/I APYIUX CIICMHAJIbHBIX AUCHUILINH 110 HpO(bI/IJ'IIO IIOJAT'OTOBKM.

3. K(;)MHETEHI_[I?II/I OBYYAIOIIEI'OCs1, ®OPMUPYEMBIE B PE3
| OCBOEHUSA JUCUUILJINHEBI

B p¢synbrare ocBoeHus NUCIHILIMHBL YaCTHYHO GOPMEPYIOTCS CIIE/IyIONHE

KOMHCTGHHHF'

COOTBCTCTBI/II/I c TeXHI/I‘-IeCKI/IM 3a/laHieM THIIOBBIX CHCTEM, pHUGOpPOB, I[eTaJIeH
CXEMOTEXHUYECKOM H | aneMeHrHOM YPOBHSIX. }

B e3an,TaTe OCBOEHHS JUCIHILIHHBI 06yYaOIIHACS lIeMOHCTpI/IpyeF
PpEe3YJIBTaThI i

Opa3oBaHuUsL: |

MECTO JUCHUILIAHLL B CTPYKTYPE OIIOH B
IunEa «IHTerpupOBAaHHEbIE TEXHOIOTHHE M ONTHKA JOKATH30BAHHE
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X CTPYKTYp»

BHBIX 3HAHUN

PHH HOJIY‘{CHHI)Ie B paMKax HU3y4YCHHA JAHHOM JAUCHUITIITHBI, MOFyT ObITb ITPUMCHCHBI

VIBTATE
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? 4 CTPYKTYPA N COAEP)KAHUE TUCIUILIAHDBI

06111#;1 prz[oeMKOCTL JUCITUIUTHHBI COCTABIIAET 3 3a4eTHRIX enuumil, 108 gac,

Buner yueGHoIM paboTel, BXKIOYAA
CaMOCTOATENBHYIO paboTy CTYAEHTOB
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1 | O6ume HpHHHHHFI ONUCAHHS ‘
CBeTOI/II;IJIyL[I/IpOBd‘HHLIX 06p%:1- 8| @l s 2 4 lkprer] 10 - 8/57% PefiTuHr+koHTpONH Nel
30BaHUI B OHTI/ITICCKI/IX cpe- |
Jax. |
2 | CucteMsl reHéFpaupm u
YIpaBIeHUs .IIOKEP'II/ISOBaHHBSI- g | 9| 7 3|6 lxkprenloal - 10/62% Peiitunr-xourpons N%Z
MH ONTHYECKUMHE CTIPYKTYpa- i
MI/I ‘ |
3 | Cucrembr u yCT‘pOHCTBa :c
MOJTHOCTBIO OHTI/I‘-ICCKI/IM -
yIOpaBJIeHHEM Ha DCHOBe nep- 8 @ 91 - 13| 6 |[KPNe3| 26| - 9/50% fiontp i
CIIEKTUBHBIX onn)r{ecxnx Ma-
TEpHUAJIOB
Bcero | 819|124 - | 81|16 - 60 | - 27/56% 3auér ¢ olleHKOMH
1
} TEOPETHYECKHMI KYPC

Pa3ueﬂ 1. Oﬁmne IIPAHOMIIBI OITHCAHUS CBETOHHIYIHPOBAHHBIX Oﬁpﬂ]ﬂBaHHH B

ONTHYECKHX ‘bpenax.
1.1.

Tepu. CootHomenune Kpamepca-Kponura, Hemineitiste addexrsr B onTmdecknx cpesax

YECKHHA pacyeT HeMHHEeHHBIX BOCIIPUUMYHBOCTEN,

1.2. OLHOBHOG ypaBHeHHE pacnpocTpaHeHus. Metox oGparHOH 3anadu
Yucnennble MGTO,I[BI aHanma HenmuHelHoro ypapuenus [lpemuarepa. Illpeauarepo
TOHBI. |

i ' '
1.3. } Onmqecme JuHAK CBA3H. RZ- dhopmar xomuposanus curaaio. Coc¢

Knaccubukaimm onTayeckux cpen. XpoMaTHueckast pucnepcus. OuTHYecKue mo-

. ITpaxra-

paccesHusl
BCKYE COJIH-

pPeNoTOYCH-

HOC " pacnpeg[eneHHoe YCI/IJ'ICHI/IG B JIMHHSAX CBA3H. U_[}’MBI BOJIOKOHHBIX YCHUIIHTCJICH. Henmneii-

HBIH OTBGTBH’ﬁeHB CI/ICTGMBI C MyJ'IBTI/IHJIeKCI/IpOBaHI/IeM 110 JUIMHAM BOJIH.

Pasn&n 2. CueTeMblI reHepPaliH ¥ YyIPaBJICHHS JOKAJHIOBAHHLIMA ONTHYECKHMHU

CprKTypan
2.1. OHTqucKHe CXGMBI JU1s1 OPMUPOBAHHUS CBETIIBIX IIPOCTPAHCTBEHHEIX
HeKeppOBCKI/I¢ ONTHYCCKHE cpe,ua U HEJIMHEHHOCTH BBICIINX MOpsAaKoB. OnTHYecKue

HaCBIHIaIOH.IeI/];Cﬂ HeJ'II/IHeI/IHOCTBIO. HepCXOI[HBIe HEJIMHEHHOCTH 11 OUCTaOHIBHOCTD.

COJIMTOHOB.
3JICMCHTEI C




‘ : ‘
b ;

22 yCTOI/I‘-II/IBOCTI/I COJUTOHHBIX PelleHnuN. JIuneWnnii aHamms. MeToz[
IICHUH. Kpmeppm BdXI/ITOBa-KOJ'IOKOJ'IOBa AcUMITOTHYSCKHI aHAIN3. CTOJ‘IKHO
HOB. MHOFOCOJIHTOHHBIC BsanMoz[eHchHﬂ bpuseps! v cBA3aHHEIE COJ'II/ITOHBI

2. 3\ JIHCCHITATHBHEIE onTquCKHe COJIUTOHEL. Y paBHCHHE THH36ypra Jlan
OHHBIH aHaIm3 qI/ICJIeHHBII/I AHAJIUB CIIEKTPAIbHBIMH METOJAMH, FeHepaqu JCCH

JIATOHOB B l?rOJ'IOKOHHBIX H%Cpax ; l

|
MaJIbIX BO3MY-
BCHUS COJIUTO-

nay. Bapuartu-
[ATUBHEIX CO-

24‘ anpeBme OHTI/I‘-IeCKI/Ie ITY4KH. HaCI)II]_[ELIOIHI/II/ICﬂ HOIHOTI/ITCJIB Texmonorus OHTI/I-

YECKOT0 3a$(BaTa I'enepans yCTOI/I‘-II/IBBIX OIITHYECKUX BHXpEH B nonynpOBozz
KyTpax.

|
2. 5‘ Monst Harrepa-l“aycd Merone! ynpaBiaeHUs MOMEHTOM HMH‘ynLca B
KOB. HpOCKTI/IpOBaHI/Ie BBICOKOCMKI/IX JIMHUH CBSA3U HA OCHOBE ONTHYECKUX BHXpeId
onTquCKHx BO3MYIIEHUI, ! ‘
Pa3ne.r1 3. CHCTeMbI W yCTPOHCTBA € II0JHOCTHIO ONTHYECKHM YIpPaB.]
HOBeE nepcquTnBﬂmx ONTHYECKHX MATEPHAJIOB, 1
3.1. Onruveckne cpeibl ¢ HABENEHHBIMH HETHMHEHHOCTSIMY. MOI[}’J'I}ILII/I
JMCNEPCHOHHBIX H JUCCUIIATHBHBIX XapAaKTEPUCTUK B PE30HAHCHBIX cpe)lax., Honn
THYCCKHE MATPHIBL “MemieHuerii” caer. 1
3.2, MHUKpOCTPYKTYPHPOBAHHbIC ONTHYECKHE CPEIBl U OHTI/I‘-I@CI&}I/IG perr
HbIC KpUCTaybl, HeluHeiHble MHOrOCep/IIEBMHHEEIEC BOJIOKOHHBIE MAaTpuibL «[Ip
BBIE» ONTHYECKHUE cpeibl. OTpHNaTenbHEIH [10Ka3aTeNlb IPEIOMICHHS. MeTg,MaTep'ﬂ
POBKa 3JIEKTPOMArHUTHEIX CHUTHAJIOB, {
3.3, TasonamonHEHHBIE MOJbIE ONTHYECKHE BOJIOKHA. TeXHonoan 3arpy:
aToMOB. [IpHHIHIIED ynepmaHI/m XOJIO,I[HBIX aTOMOB B BOJHOBOZAHBIX cHCTeMax. Mp
HHE MUKPO-| U HaHOOG’JE)eKTaMI/I B ONTHYCCKUX ITyyKaX. ATOMHEIN JiM3aiiH. ‘

Cnouoo
TPaHCIIOpPTa MI/IKpOO6B€KTOB \

‘ JIaGopaTopHEIii pakTAKyM.
JL ﬂ Nel. <<Pacqu napaMeTpOB BOJIOKOHHEIX CBETOBOJIOB.» (2 u).
JL. P Ne2, «I/I3yquHe JUCTICPCHBIX XapaKTePUCTHUK B BOJIOKOHHBIX CBETOBOJ
JL. P Ne3., <<MOI[CHI/Ip0BaHI/IQ YPaBHCHHE PacCIpPOCTPAHEHUS B YHCTOM JIUCIIE
KHMe» (2 1). |
JI.P.Ned, «MonenupoBanue pacinpocTpaHers ONTHUECKHX AMITYJIb
HEeTHHEHHOMH cpeney (2 ). |
JLP.Ne5. «Monennposanne o6pasoBanus ynapHoit BOMHbI oru6arormeit (2
JLP.Ne6, ((MCHGJIHPOBaHHej 00pa30BaHUs ONMTUYECKUX COMTOHOBY (6 ),
1 | 5 OBPA3OBATEJI][)HI)I]E TEXHOJIOTUHA
5.1, AKTHBHLIe M HHTePAKTHBHbIE GPOPMBI 0GyUeHHSI.

C uenmo (i)OpMPIpOBaHI/ISI pﬁ Pa3BUTHS NPOPECCHOHANBHBIX HABBIK ‘

\
0oTKH aJIr‘OpF/ITMOB MaTCMaTI/IT-IeCKOFO MOJCIHUPOBAHYS CJIOXKHBIX OIITHYECKH

TOB B /I

OB CTY/IE
HOM npouecbe I/ICHOJ'Ibs}’IOTCSI aKTUBHBIC M MHTCPaKTHBHEIE (GOPMEI npOBeanHﬂ 3a}
TaHUH C BHFay,ZII/ITOpHOI/I paboToii: KOHTPOJIBHEIE ayAUTOPHLIE PabOTEHI, I/IHI[I/IBI-’[l
MalTHKe paGoTsL, HpeJIYCMOTpeHBI MAacTep-KiIacchl (AEMOHCTPAIMS Ha Ha6opaT0p1
IIPUHLUIIOB Pa6OTBI co CpCI[OI/I pa3pa60TI<H IIPOrPaMMHOT0 00ECTIeUEHHUSI, OCOBEHE
X cucre]

IUKOBEIX CTp-
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"0B.

CaMOCTOHTeJII:Ha}I (BHeayzmTopHaﬂ) paboTa CTYAEHTOB BKTIOYAET 3aKpen|
THYECKOTO waTepHanq TIPH. IO/ITOTOBKE K BBIIOIHEHHIO HUHIUBHIYaIbHOM JIOMAIIH
nabOPaTOPHHIX paboT. OCHbBa CaMOCTOATENBHOM paOOThI - H3YYCHUE JIHTEPATYPEI
JOBaHHBIM I/I}CTO‘IHI/IKE?IM ¥ KOHCIIEKTY JEKIUH, pelleHHe BbIAaHHEIX MpenoaaBares

IEHHE Teope-
eii paGoTe! i
10 PEKOMEH-
eM npaKmKﬁ

3a1at, MO/IrOTOBKa M OTYET 10 1abopaTopHsIM paGoTam.
S.3. MyannMeunﬁHble TeXHOIOTHY obyueHms.
HekoTopble U3 JIEKIHOHHBIX, TPAKTHYECKHX H nabopaTopHbIX 3aHsrmﬁ pOB
Jie IPE3CHTALMH B MyIbTHMEHIHON ayxuTopun (Hanpumep, ay, 430-3, 420 -3) ¢ ug
epHOrO 1poexTopa. CTyZeHTaM MpemocTaBIseTcs KOMHLIOTepHBII/I K
bIE TEXHOJIOTHH HCIIONB3YIOTCS IS OhOPMIICHHS Jla60paTopHLDg pabor,

€M KOMIBIOT
KomsroTepH

OJIATCS B BH-
0JIb30BaHU-~

YpC JIEKLHA.

6. OLIEHOYHEIE CPEJICTBA JJISI TEKYHIET'O KOHTPOJISI YCIIEBAEMO-

CTHU, NPOMEXKYTOYHON ATTECTALIAA 1O UTOT'AM OCBOEH
IUIINHBI U YYEBHO-METOIUYECKOE OBECITEYEHHUE CA M(
TEJIILHHOI‘/JI PABOTBI CTYJIEHTOB
6.1 . [IpumepHBIii CHHCOK BOIPOCOB K 324€TY ¢ OLEHKOl
1. Knaccnpuranun ontuaeckux cpes. Matepuaisl B U3rOTOBICHHE. Xp
Juctepcus. QHTI/I‘ICCKI/IC norepu. Cootromenue Kpamepca-Kponura.
2. iHeHI/IHeI/IHHe 3(GdeKTH B ONTHYECKHX cpenax. MHK]pocxonnquKne
LSt HenHHqu{Hx BOCIPHUMYHBOCTEH. [IpakTHyeckui pacueT HenMHEHHBIX chnpnﬁ
3. OCHOBHOC ypaBHeHHe paclipocTpanenus. YucieHHble MeTOIIBI aHaIu
HOTO ypaBHenHﬂ [IIpeaunrepa.
4. Metox o6paTHoii 3a/[auu paccesHus. HIpenuHrepoBCKUe COMUTOHEL
5. Bemyxaennoe xomGuHanmontoe paccesuue (BKP). Ienepauust conn
Bonoxounsre BKP-ycunurenn. BoinyxneHHOe KOMOHHAIHOHHOE camopaccesinue. @¢
HEBIE CONUTOHBI.
6.  Omnruyeckue uHUE cBsi3n. RZ- Qopmar kojmpoBanus caraaios. Co
HOC H PacTIpENIC/ICHHOE YCUIICHHE B JIMHUSAX CBS3M. IIIyMBI BOJIOKOHHBIX yCHITHTEIIE]
HBIH OTBETBUTEIE.
7. TemHble cOMUTOHBL B3anMONEHCTBHE TEMHBIX COIMTOHOB, [Tepenaua
HH(POPMALHH € TOMOLILIO TEMHEIX COTUTOHOR.
8.

Ha OCHOBE COJ‘II/ITOHOB C yr[paBJ'ISIeMOI/I I[I/ICHEPCI/IeI/I CosmuToHHEIE TGXHOJ'IOI‘I/II‘/I Imo

» |

OJHOM uHIIe”.;

9. 10nmqecme CXeMBI ISl (POPMHPOBAHHUS CBETIIBIX IPOCTPAHCT
HpOCTpaHCTBéHHa;I (bopMa HenuHelHoro ypasaenus Illpexunrepa. CucTeMs
CTpaHCTBeHHO‘—BpeMeHHOI/I JMHAMUKOM ONTHYECKUX JTOKAIH30BAHHBIX CprKTyp

10. HeKeppOchne ONTHYECKHE Cpelia M HEJIMHEHHOCTH BBICIIUX MOPSIKO
CKHE JJICMEHTBI ¢ HACBIIAOIIEHCS HEIMHEHHOCThIO. [lepexo apie HeUHEHHOCTH H
HOCTB.

J?eHHLIx

11.
menni. Kpurepuit Baxﬁ'I‘OBa-KOJIOKOJIOBa ACHMIITOTHYCCKHUH aHAIN3.

12. ‘CTOJ‘IKHOBCHI/I}I COJINTOHOB. MHOTOCOIHTOHHLIE BsaHMo,ueHCTBH;I bpn
3aHHBIE COJ‘II/ITFHBI |

Cucremsl ¢ MYJBTHINICKCHPOBAHUEM 110 JJIMHAM BOJIH. HpOeK"FHj}OBB
P

BI yIpar

YCTOHYHMBOCTH CONMTOHHBIX perneHnil. Jlnneiinsii ananmms. Metox Ma

WS IAC-
DCTOS-

IMaTHYIEeCKas

BhIpayKEHUsI
MUHBOCTEH.
34 HEJIMHEN+

ToHOB BKP.
EMTOCEKYHI-

CPEIOTOYEH-
1. Henuuerii-
|

ONTHYECKOH

HUE cuCTeM
MHIMUITY “Ha

COJIUTOHOB..
JIEHHS IIPO-

B.  Omntuue-!
OrcTadUIL-

JThIX BO3MY-

3EPblL H CBSI-




I[HccnnaTHBHHe ONTHYECKUE COJIUTOHBL YpaBHeHwue I HHSﬁpr&-ﬂdIﬂ,[{ay Bapmua-

[OHHKII aHam/Is T'II/ICJIGHHBII/I AHAIN3 CIEKTPAILHBIMA METOIAMH. FeHepauHﬂ JUHA(
COJIUTOHOB B lBOJIOKOHHBIX Jazepax. |
14. | Buxpespble ontuueckue nydyxku. Hachlmaroupiics HOFJ‘][OTI/ITeJ'II‘: Texn(
YECKOTr0 3axana. ['eHeparys yCTOMUMUBBIX ONTHYECKUX BUXpeH B HOJI)’HpOBQI[HI/IKOE
pax. | 1
15.  Mogsl Jlarrepa-I'ayca. MeTossl ynpapneHus MOMEHTOM HMHyhbca BH
KOB. HpOGKTPIpOBaHI/Ie BBICOKOEMKHX JIMHUY CBS3H Ha OCHOBE ONTHYECKHUX BpreH Y
ONTHYECKUX BosMymeHMH
16. | OnanIepKHe 1ya4, CTOJTKHOBEHUSI JIA3EPHEIX IIYJlb.
. OnTrueckue ‘Cpe/bl ¢ TMTAaHTCKUMH HEIMHEHHOCTAME. Monynsiuns
,I[I/ICHepCI/IOHHjLIX H JMCCHIIATHBHBIX XapaKTepHCTHK B PE30HAHCHBIX cpexax. Jlomup
THYECKUE MaTpULIEL. “Me,uneHHb]i‘i” CBET.
18.  MHAKpoCIpyKTYpHpOBaHHEIC ONTHYECKHE CPElbl i OITHYECKHE Delle
HBIE 3alIpeIN¢HHbIC 30HBI. (DOTOHHBIE KPHCTALIBL MeTo) KOHEUHBIX HIeMEHTOB. |
MHorocepzxuebaHHHme BOJIOKOHHbIE MATPHIIBL.
19. | <<HpaBHe» u «JleBpien onrudeckue cpeasl. OTpULATENBHBIH TOKA3aT
JICHHUS. MeTaMaTepHanm Pemienue npobieMbl ud)pakioHHOr0 npejaena. DKpaHi
TPOMArHMTHBIX CHTHAJIOB.
20. iHeJII/IHeI?IHLIe: B3aUMOJICHCTBHS OJMHOYHBIX (hOTOHOB. Bpemennoe K
KBAHTOBBIX opmqecm;x COCTOSTHHIA. OGpabotka ontiyeckoit HHPOPMAIMY B KacKa T}
CKHX CXeMax.|

21, iMaHI/IHij'II/IpOBaHI*Ie MHUKpPO- ¥ HaHOOOBEKTAMH B ONTHYECKUX IMyUKa)

nm3aiH. Criodo6 onmtiecxoro TPAHCIIOPTa MUKPOOOBEKTOB.
22, | FasonanonHeHHme NOJIBIE ONTHYECKHE BOJIOKHA. TexHomornm 3arpy31c

aTOMOB. HpI/IHI_II/IHBI y,[[@p)KaHI/ISI XOJIOJHBIX aTOMOB B BOJHOBOHEIX (,HCTeMax I'ene

YECKUX CprKpr B ra303anonuenﬂ BIX BOJIOKHAX. |

6.2. Bonpocel peliTHHT-KOHTPOJIsI

Peiitunr-konTposn Ne 1

Krnaccnuxanuu onTaueckux cpex.

Henn}*eﬁﬂmﬁ OTBETBUTEITb.

XpomMaTueckast IHCIepCHs.

Hlpe,u‘ Hrepoackﬂe COJIUTOHBL.

Onmﬁecm&e IOTEPH.

RZ- popmar KOI[PIpOBaHI/I}I CUTHAJIOB.

CoorHowenne KpaMepca—KpOHHra

qncneHHHe METO/Ibl aHATH3a HeMHeHHOTo ypasrenus [lpeaunrepa.

HGJII/II#GI/IHBIG 3(1)(beKTLI B OIITUYECKHX CpEeJax.

0. CucreMsI ¢ MyJIBTHILIEKCUPOBAHKEM I1I0 JUTHHAM BOJH.

Il
2.
3
4
3.
6.
7
8
9.
1

PeldTHHr-KoHTPOJIL No 2
L.
2. Vwuer ahOMHo-oﬁTqupKHx BO3MYILEHHH.
3. 1 .HeKe;ppOBCKﬂé ONTHYECKHE Cpelia U HEIMHEHHOCTH BBICILHIX [TOPSIKOB,

OnTHueckue cxeMsl ST Cl)OpMHpOBaHI/Iﬂ CBETIIBIX ITPOCTPAHCTBECHHEBIX éOHHTOH

FCHUITATHBHBIX

JIOTUS OTITH-
BIX CTPYKTY-

XPEBBIX MyY-

q€T aTOMHO=

HEJIMHEHHO-

OBAHHBIE OIT-

rku. PoToH-
Hennneiarie

EJIb IIPeIoM-
pPOBKa 2JEK-

O/IUPOBAHUE
IBIX OTITHYE-

X. | ATOMHBII

1 XOJIOTHBIX
YAy OIlTH-

OB.




Mogg1 Jlarrepa-T'ayca. ;

. an‘dqecm&e éJIeMQHTLI c Hajcmmafomeﬁca HETHHEHHOCTEIO.

: MGTPI[BI prajBJIeHIj/ISI MOMCHTOM MMITYJIbCa BUXPEBBIX [IYYKOB,
Hep¢xonHLIe hennfiel‘ziﬂocm 1 6UCTaCHUIBHOCTS.

Buxpestle ontudeckue myuxm.

9. Ycrdﬁqmocm conﬁTOHHLI)q pelIeHuI. |
10. T eﬁepaum YCTOMHIBBIX ONTHYECKAX BUXPEH B l'IOJ'IprOBOJ.IHHKOBB;IX CTPYKTypax.
PeiiTuHr-KoHTPOIL No 3

1. OHTP‘F‘-IGCKI/IG Cpesi ¢ HABCJIGHHBIMA HETUHEHHOCTAMH.
2. I'a30HATIONHEHHEIE [OJTBIE OIITHYECKHE BOIOKHA.

3. Mox; TANESL HennHéﬁHo-nnqnepCHOHHLIX U IHCCHIIATHBHBIX XapaKTEePHCTHK B PE30HAHC-
HBIX Cpeiax.

ATOMHBII U3aHH. ,

. JlonMpOBaHHEbIE ONTHUCCKHE MATPHITEL
MaHf‘rmynnpoﬁaHneiMnKpo- X HAaHOOOBEKTAMH B OLITHYECKHUX ITYUKaX.
MHKqJOCprKTypnpoBaHHHe OTITHYECKHe CPEABI H ONTHHMECKUE PEIIETKH,
- Croco6 ONITHYECKOTO TPAHCIIOPTa MHKPOOGHEKTOB.

© N v

% N oL os

6.3. Boupockr i eamocTosTeanHoii paGore erynenTa |
| ‘ “ \

Orrriveckue COMUTOHBL (yHIAMEHTATBHBIE COTUTOHDI H CONHTOHE] BBICIIIHX [TOPSIKOB.
B3anmosieiicTBUE ONTHUECCKHUX COTUTOHOB. ‘
CoxaThe ONTHYECKHX HMITYIECOB: BOJOKOHHO-PEMIETIATHIE KOMIIPECCOPEL.
. Cxartpe ONTHYECKUX MMITYJIECOB: KOMITPECCOPhI HA MHOTOCOMMTOHHOM CHKATHEL

5. HapaMeTqueckoe B3aUMOJICHCTBHE (EMTOCEKYHIHBIX HMITYIBCOB: T€HEPALNS BTOPOH

rapmonuku (I'BI).

B I R T

6. Iapamerpudecikoe yeumeHye KOPOTKUX HMITYIBCOB.

| i
7. I'eHepanys CyMMapHBIX M Pa3HOCTHBIX YacTOT, | lapameTprudeckue COMMTOHEL
8. MeToh o0paTHO 3a/jauu paccesHus npu pemennn HYIIIL
9.

BomoxoHHsIe Ja3epeL.
| i
\ 1 !

7. YYEBHO-METOIWYECKOE M UHOOPMALIMOHHOE OBECIEYRHIE
JUCIIATLIAHbBI

HasBapue u BEIXOIHBIE TaHHEIE Hanmvgue B snexkrponnofii 6ubiuore-
/1 (aBTOP, BUA V3aHU, U3JaTEIbCTBO, U3AHMNS, ke Bal'y
| KOIMYECTBO CTPAHHULY)
1 2 3

OcHoBHas 1uTepaTypa

Yucnennele MeTONB! [DNeKTPOHHBIIA pecype] / H. C. | http://www.studentlibrady.ru/book/
BaXBaan, H. H.ﬁ}KnnKOB, I. M. KoGenbkos. - 8-¢ ISBN9785996326167.html

1 | m3n. (e1.). - M.: BUHOM, 2015. - (Knaccnuecknit
YHHBEPCHTETCKUH YUeGHHUK).

bopucor A.B., Kucenes B.B, Ksasnopromeprse | http://www.studentlibrardy.ru/book/
MarHUTHBIE COMUTOHBI [ JIEKTPOHHENT pecypc] - M.: ISBN9785922115902.htm]
2 PU3MATIINT, 2014. - ISBN 978-5-9221-1590-2.




I[I/I(bpaKuHOHHaﬁ ONTHKA ¥ HAHODOTOHMKA [Onex- | http://www.studentlibrary.ru/book/

TpOHHHH pecype] / Besyc E.A., Brikos JI.A., ocko- ISBN9785922115711.html

noeuu| JLJL., Kopases A. A, Koruip B.B., HaJmMOB

Cem&HOB A.JIO. - M.: @I/ISMATJII/IT 2012. - ISBN
978-5-9221- 1198 0.

3 | AT, g[op(bI/IpLeB AL, Cknpmanos PB Cotidep
B.A., Cradees C.C., XOHHHa C.H. - M. (DI/IBMAT-
JIUT, 3014 -
ISBN 978-5-9221- 1571 1.
JonoannTeabHas uTepaTypa
I/IHTep?KTHBHHe cucremsl Scilab, Matlab, Mathcad | http:/www. studentllblarv ru/book/
[OnextponnsIl pecype]: yuebHoe mocobue / I.E. [SBN9785788217154.html
| Hnemlfmcxaﬂ - Ka3aHL H3narenscteo KHUTY,
2014, —r |
ISBN 978-5-7882- 1715 4,
Maremarnueckue BOIIPOCHI  HMCIICHHOTO pentenwus | http://www.studentlibrary.ru/book/
mnepéonnqecmx CHCTEM ypaBHEHHH [DmeKTpoH- ISBN9785922111980.html
’ HEI pd:cypc] / KmeKOBCKHH AT. , Ioropenos H.B.,

3
L

nonei DnelchOHHHn pecype] / Bonoctaukos B.I™ - | ISBN9785922115865.Html

MCTOZIjI aHATM3a M CHUHTE3a KOTEPEHTHBIX CBETOBBIX http://www.studentlibrary.ru/book/

M.: D 3MATJ'II/IT 2014. -
ISBN 978-5-9221-1586-5.

BBHHCJIHTeJIﬂHon CETh U YKOMILIEKTOBAHHBIMH HEOOXOIUMBIM CHCTEMHBIM TIPOTpl

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE AUCHUTIIAHBI
Marepranmsro-rexuudeckoe obecrieueHue AUCHUILUTHRET BKIIOYACT:

@ aAyJIATOPHH 1181 ﬂpOBGJICHHSI JICKIUOHHBIX, IIPAKTHYECCKHUX K J1a0¢
OCHaHIeHHBIe COBpeMeHHBIMI/I OCPpCOHAIBHBIMHA KOMIIBIOTCpaMU, O6’]E>CI[I/IHCHHBIMI/I i JIOKAJTBHYIO

HEeYCHHEM (5}1 -3, 1003, 1226 3,106-3);

. KoManTepm CO CHEIMATM3HPOBAHHBIM TPOIPaMMHBIM 00ECIIEUeHH
MatLab); ‘

o Kaj)ez[pam,HLIe MyjILTI/IMeIu/IﬁHLIe cpexcrsa (aya. 430-3,420-3);

®  ONEKTPOHHBIE 3AIIUCH JICKITHIA,

DPATOPHBIX 3aHSITHI,
MHEBEIM 0Dec-

eM (makerer MatCad,
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JUCT NEPEYTBEPKIEHW S
PABOYEHN IIPOI'PAMMEBI ANCIHATIIIVNHBI

Pabouas nporpamma ono6pena na y4eOHBIH roj

lIporokon 3acenanus kadeper No oT roja

3asemyronyil kaheapoit

Apakensia C.M.

PaGouas mporpamma oj,uo6péHa HA y4eOHBIH ro

IIpotoxon 3acenanus xadeaper No . oT roza

3aBeayroIui Ka(benp(j)ﬁ

PaBouas mporpamma omo6pena na y4eOHEII roj

IIpotokon 3acenanus kadenpsr Ne oT roaa

3apenyromuit kadempoit




