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1. HEJIX OCBOEHUSA U CIAILINHLI
eabro 0cBOEHHS NUCHUIUIMHEL «VIHTErPUPOBAHHEIE TEXHOJIOTHM U ONTHKA JTOKATH30BAHHEIX
CTPYKTYp» ABJIACTCS O3HAKOMJICHHE ¢ HOBEIMH IIPHHIUIIAMH HEMHENHO-ONTHYECKOTO YIIPABIIE-
HUSL QOPMUPOBAHMEM M PACIPOCTPAHEHUEM CBETOMH/IYLIUPOBAHHKIX ONITHIECKUX 06Pa30BaHMil B
NEPCHOEKTUBHBIX ONTHYECKMX CpellaX, a TaKkKe C COBPEMEHHBEIMHA TEXHOJIOTHAMH CO3JaHHS
ycrpolicts 1 s dexTuBHON 06paboTKH MHGMOpPMAINH, ONTHYECKOTO 3aXBaTa H TPAHCIOPTA
MHKpPO H HAHOCTPYKTYP.
3apaun QUCIMTLIVNHEI:
® H3YYCHHE OCHOB pa3pabOoTKU U CO3IaHUS BBICOKOCTAOMIIBHEIX, KOMIIAKTHBIX, PEATH30-
BaHHBIX B €IMHOM MOJyJIe (on-chip optical technology) mcTouHNKOB TOKATH3O0BAHHEIX
ONTHYECKHX COCTOSIHUM;
® M3YYCHHEC CIOCOOOB IE€HEPAIlMH U 3KCIEPUMEHTAILHOrO HaOIIOACHHS CONMHTOHHBIX
PEXHMOB paclpOCTPaHEHHUS ONITHYECKOTO II0JIS;

® OCBOEHHUA AJITOPAUTMOB YHUCJIICHHOI'O MOZICIMPOBAHMS CJIOKHEIX aTOMHO-ONTHYECKUX
CHCTEM, pCalIi30BAHHEBIX H& OCHOBE IIEPCIEKTHBHBIX ONITUYECKHUX MaTCpUaJiOB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO
Hucimmmna «HTerpHpOBaHHEIE TEXHONOTUH M ONTHKA JOKATM30BAHHEIX CTPYKTYP» OTHOCHT-
Cs K OUCUHMIUIMHAM II0 BBIOOpY BapuatueHOM yactu OITOIN.
M3ydyenre MUCIUILIMHE] IpEAIIOIAraeT HAINUKE Y CTYNEHTOB (QYHIAMEHTAIBHEIX 3HAHUN B 06-
nacTu o0mmel QU3UKK, ONTHKH, HHPOPMATHKH.
3HaHUs, [IOTYYEHHBIE B PAMKAX H3YYeHMs NAHHOM MMCLUIUIMHEL, MOTYT GBITH NPHMEHEHb! IIpH
U3YYCHUM JPYrUX CICHUAIbHBIX AUCIUIUIAH 110 TPOQUIIO MOATOTORKH.,

3. KOMIIETEHIIIU OBYYAIOIIEI OCsl, POPMUPYEMBIE B PE3YJIb-
TATE OCBOEHUS T CITUTLJINHBI
B pesynerare 0CBO€HMUS MCIMINIHHEL YACTHYHO (OPMHUPYIOTCS CIEAYIOMIE KOMIICTCHI[UH:
* OIIK-2; crocoCHOCTEIO BBIABIATE €CTECTBEHHOHAYYHYIO CYLIHOCTh IPOGIIeM, BO3HU-
KaIOWHX B X0J¢ NPOo(ECCHOHAIBHOM NEATENBHOCTH, NPHUBJIEKATh JUI MX PELICHHS COOTBET-
CTBYIOIIMH (QU3HKO-MaTeMaTHIeCKU aImapar.
B pesynbrare OCBOSHMS MUCIMIUIMHEI OGYYarOIIHICS JEMOHCTPHpPYET CIEXYIONNE pe-

3YJILTATEI 06pa30BaHI/I}IZ

SHATD

YMETbH

BJIAJETH

€CTECTBCHHOHAYYHYIO
CYIIHOCTHL Ipo0sieM, BO3HH-
KarolllHX B XoAe Ipodeccro-
HAJIBHOH JEATENBHOCTH, NIPH-
BJIEKATh JUIS UX PEHICHHUS CO-
OTBETCTBYIOIIHI ¢u3uKo-
MaTeMaTHYEeCKHii anmapar.
(OIIK-2).

BBLABIATH €CTECTBEH-
HOHAyYHYIO CYIIHOCTEH IIPO-
61eM, BO3ZHMKAIOIINX B XOJIE
npoQeCcCHOHABHON NesITeNb-
HOCTH, TPHUBIECKATh O HX
PEIIEHUuS COOTBETCTBYIOLIHM
(HU3MKO-MaTeMaTHIECKHI
anmapar.

(OIIK-2)

CIIOCOGHOCTBIO
ABJIATh €CTECTBEHHOHAYYHYIO
CYHUIHOCTE Mpo6ieM, BO3HH-
Karomux B Xoje npodeccuo-
HaJIbHOH JEATENBbHOCTH, TIpH-
BJIEKaTh IJI UX PELICHHS CO-
OTBETCTBYIOLIMH  (pu3MKO-

MaTeMaTH4IEeCKHH amapar.
(OTIK-2).

BEbI-




4. CTPYKTYPA U COAEPXKAHUE JUCHUTIJINHEI
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Pazgen 1. O0mue npUHANHMNBI ONHCAHUS CBETOMHIYIHMPOBAHHBIX oOpasoBanuii B onTHve-

CKHX Cpeax.
1.1.

Knaccuduxanuy ontuyeckux cpen. Xpomarudeckas nucnepcus. ONTHUECKHE TOTEPH.

Coornomenne Kpamepca-Kponura. HenuHelinse 5Q(EKTH B OITHYECKHX cpenax. [Ipaktuye-
CKHH pacyeT HETMHEHHBIX BOCTIPUAMYMBOCTEH.

1.2.

OcHoBHOe ypaBHEHHE pacpocTpaHeHus. MeTox o6paTHol 3amaun paccesiaus. Yncien-

HBIC METOJIbI aHANIM3a HeNMHEeHHOTO ypasHenus llpenuarepa. IlpeuHrepoBCcKHe COMUTOHEL

1.3.

Omruyeckue muHuE CBA3U. RZ- dopmar xomupoBanus curHamoB. COCpPeIOTOYSHHOE U

pacnpencnéHHoe yCUIICHUe B JIMHUAX CBA3H. lIIyMBI BONOKOHHEIX ycunuteneil. Henuuedupiit
OTBETBHUTENb. CHCTEMBI C MYJIBTHIUIEKCUPOBAHUEM T10 JIJIMHAM BOJIH.

Pasneﬂ 2. Cucrembl Ir¢Hepanyi 4 YHPABJICHHA JIOKRJIU30BAHHLIMH ONTHYECKUMH CTPpYK-

TypamMm

2.1. Onrtuyeckue cXeMsl i GOPMUPOBAHUS CBETIBIX MPOCTPAHCTBEHHBIX COJIMTOHOB. Hexep-

POBCKHE OITHYCCKHE Cpena u HEJIMHEWHOCTH BBICIIIHX MMOPANKOB.

OnTHYecKrue 3JIEMEHTHI C

HacChIIMAIOIIeNcs HelMMHEHHOCTEIO. [lepexonHble HenuHeHOCTH 1 GHCTAGHUIBEHOCTD.



2.2, YCTOHYNBOCTH CONMTOHHEIX pelueHuii. JIMHEHHEN ananm3. MeTox Mabix BO3MYILEHUH.
Kpurepuit BaxuroBa-Komokomosa. Acumnrorwueckmil aHamus. CTONKHOBEHHS COJIHTOHOB.
MHOTrocoMMTOHHEIE B3aNMOACHCTBYS. Bpu3eps! 1 CBA3AHHEBIC COMUTOHEL

2.3. luccunaTHBHEIE ONTHYECKAE CONMUTOHEL YpaBHEHHE I'un3bypra-Jlangay. BapuanyoHnsIi
aHanu3. JUCICHHBIM aHAMM3 CIEKTPATLHBIMU METOAAMH. | eHepalis JUCCHUIIATHBHEIX COUTO-
HOB B BOJIOKOHHEIX Jia3epax.

2.4, BuxpeBrle onTuyeckne nmydky. Hacwimaromuiics mOrnoTuTens. TeXHOMOTUS ONTHIECKOTO
3axBaTa. I'eHepaius yCTOHIMBEIX ONTHYECKUX BUXpeil B LOIYIPOBOAHHKOBBIX CTPKYTpaX.

2.5. Moz Jlarrepa-I'ayca. MeTozis! yIIpaBIeH:s MOMEHTOM HMITYJTbCA BUXPEBEIX [y4KOB. [Ipo-
CKTHPPBaHHE BBICOKOCMKHX JIMHMH CBA3M HA OCHOBE ONTHYECKMX BHXpell. Yder aToMHoO-
ONTHYECKUX BO3MYIIEHUH,

Pasnen 3. CucreMnl B yCeTPOHCTBA ¢ MOTHOCTBIO ONTHYECKHM YHpaBJIeHHEM HA OCHOBE
NEPCNEKTUBHBIX ONTHYECKNX MATEPHAJIOB.

3.1.  Ontryeckue cpeasl ¢ HABEACHHLEIMH HEJIMHEHHOCTIM. Mopynsuus HenuHeiHo-
AUCHEPCUOHHBIX U JMCCUNATHBHBIX XapaKTCPUCTUK B PE30HAHCHBIX cpeaax. JomMpoBaHHEIE Ol
THYECKUE MaTpUEL. “MeIIeHHBINH" CBET.

3.2.  MHKpOCTPYKTYPHPOBaHHEIE ONTHYECKHE CPEABI W ONTHUYECKHE pemetkn. QOTOHHEIE
KpHCTALIBL. HenmuuelHble MHOrOCepAeBHHHbIE BONOKOHHEIE MaTpuEl. «IIparbie» U «JleBbiey
ONTHYeCKUe cpesibl. OTPULATENBHEIN TOKA3aTENb IPETOMICHHS. Meramarepuansl, DKkpaHUpOB-
Ka 2JICKTPOMAarHUTHBIX CHTHAJIOB.

3.3. T'a3oHamOJHEHHLIE MOJIBIE ONTHYECKHE BOJOKHA. TEXHONIOTHH 3arpy3Kd XOJIOJTHBIX aTo-
MOB. [[pHHIMIIBI yepKaHHS XOMOMHBIX aTOMOB B BOJHOBOLHEIX CHCTEMAX. Manunynupopanne
MHKPO- U HaHOOOBEKTaMH B ONTHYECKHX ITyukaX. ATOMHBIH jusaiid. CIoco® ONTHYECKOro
TPaHCIIOPTa MUKPOOOBEKTOB.

IIpakTHYecKkHe 3aHATHSIL.
Tema 1. Monenuposanue ypapHeHHs Jlarparika B MEXaHUYECKHX cucTeMax (2 1).
Tema 2. Mozennposanue ypaBHEHH IBHKCHAS ¥ SHEPTHH B PENATHBUCTCKOMN MexaHuke (24.)
Tema 3. Pacuer nepeparomieit BOIHOBOAHOM uHuE (21.).

Tema 4. Mogenuposanue ypasuesus Llpeaunrepa (34.).

JIaGopaTopHLIii NpakTHKYM,

JI.P.Nel. «PacyeTr napamMeTpoB BOJIOKOHHBIX CBETOBOOB.» (2 ).

JLP.N92. «M3yueHne NUCTIEPCHBIX XapaKTEPHCTUK B BOJIOKOHHBIX CBETOBOIOB. ) (2 u).

JLP.Ne3. «Monenuposanue ypaBHEHHE PacIPOCTPAHEHHUS B YHCTOM JUCTIEPCHOHHOM peXUME
(2 ).

JLP.Ned. «MopenupoBaHne paclpoCTpaHedss ONTHYECKHX HMIIYIbCOB B JIICTIEPCHOHHO-
HEJIMHEHHOH cpene» (4 9).

JLP.NeS. «MonemupoBaHue 06pa3oBaHns YAapHOH BOJIHEI OTHGAIONIEH» (2 ).

JLP.Ne6. «Monenuposanue oGpa3oBaHus ONTHYECKAX COTUTOHOBY (6 1).

4. OBPA3OBATEJBLHELIE TEXHOJIOT' A



4.1. AKTHBHEIE ¥ HHTePAKTUBHBIE (POPMBI 00y deHH s,

C nenbto GpopMUpPOBaHNS U PA3BUTHS HPOGECCHOHABHEIX HABEIKOB CTYACHTOB B yueG-
HOM MIPOLECCE UCTIONB3YIOTC aKTHBHBIC M MHTEPAKTHBHEIC (OPMBI IIPOBECHUS 3aHATUH B CO-
YETAHWH C BHEAYIUTOPHOH paboTON: KOHTPONEHEIE ayAUTOPHEIC paboThl, HHAMBHUAYAIEHbIE J10-
MallHpe paGoTsl. [IpesycMOTpeRbl MacTep-KIIacchl (IEMOHCTpAIlHS Ha TaBOPaTOPHEIX 3aHATHIX
IPHHUKIIOB paboTEI CO cpefoit pa3paboTKU IPOrpaMMHOro ofecedeHns, 0COOEHHOCTe paspa-
GOTKH &ITOPHTMOB MAaTEMATHYECKOTO MOCIMPOBAHKS CIIOKHBIX ONTHIECKUX CHCTEM).

4.2. CamocTrosiTeJIbHASA PaboTa CTYAEHTOB.

CamocrosTenbhas (BHEayIUTOPHAL) paboTa CTyIEHTOR BKIIOYAET 3aKPEIlICHHE TEOPETHU-
HECKOro MaTepualia IpH IOJTOTOBKE K BBHINOJIHEHUIO HHIVBHAYAJILHOM HoMamHei paGoTel
nabopaTopHbIX paboT. OCHOBA CAMOCTOSTENEHOM PaGOTE - H3yUeHHe THTEPATYPbL 0 PEKOMEH-
AROBaHHBIM UCTOYHHKAM M KOHCIICKTY JICKIIMH, PEIICHHE BBIAAHHBIX NIPEIIO/IABATENEM IPaKTHKHA
3aj1ay, OATOTOBKA M OTYET 10 1ab0opaTOpPHEIM paboTaM.

4.3. MynabTHMeANITHBIE TEXHOJIOTHH 00yeHHS.

HekoTopble U3 JIEKIMORHEIX, IPAKTHYECKUX 1 Ia6OPATOPHEIX 3aHATHH IPOBOAITCS B BH-
A€ MPE3CHTalMi B MyJIbTUMEAUHHON ayuTopun (HampuMmep, aya. 430-3, 420-3) ¢ ucnonb3oBa-
HHEM KOMIIBIOTEPHOrO NpoekTopa. CTyneHTaM NMpeocTaBNIAeTcs: KOMIBIOTEPHEINA Kype JIEKIHIA.
KoMIIbroTEpHBIE TEXHONOrHH HCIIONB3YIOTCS 11 0QOPMIICHHS 1a00paTOpHBIX PaboT.

4.4. JIekuMy NpUTIAMEHHBIX CIIENHUATHCTOB.

B pamkax yueGHOro Kypca ILIAHEPYIOTCS JIEKIUH TIPUITAICHHBIX CIELUATACTOB U3 MH-
ctutyTa cuekrpockonuu PAH (r. Mocksa).

5. OHEHOYHBIE CPEJCTBA JJISI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
NPOMEXYTOYHON ATTECTAIIMHN I10 UTOTAM OCBOEHMSI AUCTTAILIIN-
HbI 1 YYEFHO-METOJUYECKOE OBECIIEYEHHUE CAMOCTOATEJLHOI
PABOTHI CTYJAEHTOB

5.1 . Bompoce! ajis 3auera ¢ OLIeHKOH

1. Knaccudpukanmu ontryeckux cpefl. Matepuans! u m3rotosnenye. XpoMaTHIecKas JUc-
nepeust. Onrudeckune norepu. CootHomenne Kpamepea-Kporura.

2. HenuneitHpie a0 deKTb B ONTHYECKUX cpefiaX. MHUKPOCKOIHYECKHE BEIPAKEHHS TSl He-
JIMHEHHBIX BOCHPHUMYHBOCTEH. IIpakTHuecknii pacueT HENMHEMHBIX BOCIPHHMHYHBO-
CTel,

3. OcHOBHOE ypaBHEHHE pacCIpOCTpaHEeHHs. UMCICHHBIE METONbI AHATH3A HENHHEHHOTo
ypaBHeHus llpenunrepa.

4. Meron o6paTHoii 3ana4u paccestaus. LpeIMHIepOBCKHE COMUTOHEL

5. BomyxnerHoe komGuHammoHHOe paccesuue (BKP). [enepanus comuronos BKP. Bojio-
xoHHble BKP-ycumurenn. Bemyxnennoe xomMGuHanuoHROE camopaccesaue. demToce-
KYHJIHBIE COJIUTOHEI,

6. Omnruyeckue nvHMY CBA3H. RZ- popmar Kommposanus curHanoB. COCpefoTOUeHHOE M
pacTipefienéHHOe yCUIeHHEe B JIMHUAX CBs3M. IlIyMBI BOJOKOHHEIX ycumureneif. Hemn-
HEHHBIY OTBETBUTEb.

7. TemHble CONUTOHEL B3amMomelCTBHE TEMHBIX COTUTOHOB. Ilepenada ONTHUECKOW WMH-
(GopMaIyH ¢ TOMOIIBIO TEMHEIX COJIUTOHOB.



8. CucTeMBI ¢ MYJIBTHIIEKCHPOBAHHEM 110 IIMHAM BOJIH. IIpOSKTHPOBAHME CHCTEM HA OC-
HOBE COJIMTOHOB C ymnpaBisieMoit pucnepcue. COMUTOHHBIE TEXHONOTUH 110 MPHHIIUITY
“Ha OZTHOM uuIe”,

9. OntHyeckue cXeMEI 1l pOPMEPOBAHHS CBET/IBIX IPOCTPAHCTBEHHBIX CONHTOHOB, I1po-
CTpaHCTBeHHas ¢opma Henuuelnoro ypasHeHus lllpenunrepa. CHCTEMEI yIIpaBIeHUS
NPOCTPAaHCTBEHHO-BPEMEHHON IMHAMUKOHR ONITHYECKMX JIOKAIH30BaHHEIX CTPYKTYD.

10. HexeppoBckye onTHYECKHE cpefia M HENMHEHHOCTH BEICUIMX NOPSAKOB. OINTHYECKHUE
3JIEMEHTE! ¢ Hachlmarouieiics HemuHeHHOCTEO. IlepexonHrle HennHERHOCTH U OuCTA-
OHIBHOCTS.

11. YeroiumBocTr COMMTOHHBIX pernenuil. JInHeHHbIH anamus. MeTox Masbx BO3MYLICHHUH.
Kpurepnit Baxuroa-Konokonosa. ACUMITOTHYECKHI aHAIH3.

12. CTOIKHOBEHHUS CONHUTOHOB. MHOrOCOIUTOHHEIE B3aNMOACHCTRHS. Bpuzeps! u cea3anHbIe
COJIMTOHEL

13. JluccunatuBHEIE ONTHYECKHE CONUTOHEL YpaBHEHHE I'un36ypra-Jlanpay. Bapuanuon-
HbIT aHanus. UMCNeHHBIH aHAIM3 CIEKTPAIBHBIMH METOJAaMH. | eHepalus AUCCHIIATHE-
HBIX COJHMTOHOB B BOJIOKOHHBIX JIa3epax.

14. BuxpeBrle onTHYECKHe IMyuKy. HachImaronuiics TOrIOTHTENE. TeXHOIOrHS ONTHIECKO-
ro 3axBata. I'eHepalus yCTORYMBBIX ONTHYECKUX BUXPEH B IIOMYTPOBOJHHKOBBIX CTPYK-
Typax.

15. Monger Jlarrepa-Iayca. MeToIe! ynpaBieHHs MOMEHTOM HMITYJIbCa BHXPEBBIX MYYKOB,
IIpoexTHpoBanue BBICOKOGMKHX JIHMHUA CBS3M Ha OCHOBE ONTHYECKHX BHXpPEH. YdeT
aTOMHO-ONTHYECKHUX BO3MYICHHIA,

16. OnTryeckue mymn. CTONKHOBEHUS Na3ePHBIX ITYJIb.

17. Ontuyeckne cpemsl ¢ TIHTAHTCKUMH HENTHHEHHOCTAMH. MOXYIANUS HeNHHEHHO-
AUCIEPCHOHHBIX W JMCCHIIATUBHBIX XapaKTEPUCTHK B PE30HAHCHBIX cpenax. Jlomupo-
BaHHBIC ONITHYECKUE MATPUIILL “MemieHnnlit” cBeT.

18. MuKpOCTpYKTypHPOBAHHEIE ONTHYECKHE CPEBI M ONTHUCCKYE pewetkd. QOTOHHEBIE 3a-
IPENICHHEIE 30HEL. DOTOHHBIE KPUCTALIEL METOoJ] KOHEUHBIX 3JeMEHTOB. HenrHelhHble
MHOTOCCPALIEBHHHBIE BOJIOKOHHEBIE MATPHIIEL

19. «llpaBeie» u «JleBble» onTHyeckue cpeapl. OTPHIATENBHEIN TOKA3ATENb [IpENIOMIIEH U,
Meramatepuansl. Pemrenne npo6ieMb! audpakHOHHOTO TIpeena. KpaHHpPOBKa JIeK-
TPOMAarHUTHBIX CHTHAJIOB.

20. HenuueliHble B3anMOeHCTBAA OIMHOYHEIX (OTOHOB. BpeMeHHOE KONUPOBAHUE KBAHTO-
BBIX ONTHYECKHUX COocTOsHHA. O6paboTka onTudyeckoil HHGOPMAIMY B KACKAIHBIX OITH-
YECKUX CXeMaX.

21. ManumynupoBanue MUKpO- ¥ HAHOOGBEKTAMHU B ONITHYECKMX TyUKaX. ATOMHEIN JTU3aHH.
Crroco6 onTHYECKOro TPaHCIOPTa MEKPOOGBEKTOR.

22, T'a30HANONHEHHbIE TIONBIE ONTHYCCKHE BOJIOKHA, TEXHOIOTHH 3arpy3KH XONOIHBIX aTO-
MOB. [IpHHIMIBI yAESP/KAHHS XONOMHBIX aTOMOB B BOJHOBOXHEIX CHCTeMax. I 'eHepalus
ONTHYECKHUX CTPYKTYP B Ia303all0JIHCHHEIX BOJIOKHAX.

5.2. Bonpock! uis pelTHHT-KOHTPOJIei

PeiiTuHr-xouTposan Ne 1

buner Nel.
1. Knaccudukanuu onTHYeCKux cpe.



2. Henuue#neill OTBETRUTEID.

buset Ne2.
1. Xpomarmudeckas Jucrepeus.
2. IllpeRMHTEPOBCKHE COJIUTOHE.

Bunet Ne3
1. OnTryeckue moTtepw.
2. RZ- ¢opmar xoaupoBaHHs CUTHAIIOB.

bunet Ne4

1. Coornomenue Kpamepca-Kponura.

2. YncrneHHbBIe METOMBI AHATH3a HEJIMHEHHOro ypasHenus [lpeaunrepa.
buner Ne5

1. Hemuneltnble 5 HEKTH B ONTHYECKHUX CPEIax.

2. CuCTeMEI ¢ MYJIBTHILUIEKCUPOBAHUEM [0 JUTMHAM BOJIH.

PeiiTuur-xonrposan No 2

busnet Nel.
1. Onrrraeckue cxeMsl st GOPMEPOBAHUS CBETIEIX TIPOCTPAHCTREHHEBIX COMMTOHOB,
2. Y4eT aTOMHO-ONTHYECKAX BO3MYLIECHMIL.
Buner Ne2,
1.HexeppoBckue ontudeckue cpelia ¥ HEIMHEHHOCTH BEICITHX OPSIKOB.
2. Mogs! Jlarrepa-Iayca.
Bunet No3.
1. OnTryeckye 3IeMEHTHI ¢ HAaCHIIAIOMENCs HeTHHEHHOCTEIO.
2. MeTonE! ynpaBieHuss MOMEHTOM UMITYJIbCA BUXPERBIX ITYUKOB.
bunet Ne4,
1. Ilepexonnple HEMMHEHHOCTH U GHCTAGUIBHOCTS.
2. BuxpeBble ONTUYECKHE Ty UKH.
buner NeS.
1.YeTolunBOCTH CONMTOHHEIX PEIICHHU.
2. 'emepanyst yCTOHYMBBIX ONTHYECKUX BUXPEH B [I0TYIPOBOAHUKOBEIX CTPKYTpaX.

PeliTuar-kourpoap Ne 3

Bunet Nel.
1. OnTryeckue cpenipl ¢ HaBEACHHBIMHI HENMMHEUHOCTSIMH.
2. 'a3oHao/IHEHHBIE TTOJIBIE OIITUYECKHE BOJOKHA.

buner No2.
1.Monynanus HelUHEHHO-TUCIEPCHOHHBIX U AUCCHIIATHBHBIX XapaKTePUCTUK B PE30HAHCHBIX
cpenax.
2. ATOMHEIN nu3aiid.

Bunet Ne3.

1. JlonupoBaHHEIE ONTHYECKAE MATPHIIEL

2. ManunyiupoBaHne MHKPO- U HAHOOOBEKTAMH B ONITHYECKHX ITy4KaX.
Bunet Neq,

1. MEKPOCTPYKTYpHPOBAHHEIEC ONTHYECKUE CPEIIBI H ONTHYECKHE PEIICTKH.

2. Cn1oco6 ONTHYECKOTO TPaHCIIOPTa MUKPOOOHEKTOB.



3.3. Bonpock! Kk camocTosITEILHONH paGoTe CTYAEHTA

B3aHMOﬂCﬁCTBHC OIITHYCCKUX COJIMTOHOB.

2w

rapmonuku (I'BI).
6. Ilapamerpuyeckoe ycuieHHe KOPOTKMX UMITYTILCOB.

7.
8.
9. BonokOHHEIC NA3epEL.

OnTu4ecKHe COMUTOHE: (bYH,ZIaMCHTaJ'IBHLIe COJIMTOHBI X COJTUTOHEI BBICUINX ITOPSIIKOB,.

CxaTne ONTUIECKAX HMITYITHCOB: BOJIOKOHHO-PELIETYATEIE KOMIIPECCOPEL.
Cxatre ONTHYECKUX MMITYIBCOB: KOMIPECCOPEI HA MHOTOCONTHTOHHOM COKATHH.
5. Ilapamerpuyeckoe B3auMOJCHCTBHE (DEMTOCEKYHAHBIX UMITYJIBCOB: F€HEPALHS BTOPOH

lenepauus cyMMapHEIX ¥ Pa3sHOCTHBIX YacTOT. IlapaMeTpHuecKHe COMUTOHEL,
Meron o6parroit 3anauu paccessus npu pemennn HYIII,

6. YYEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECITEYEHUE JJUC-

IOHUITJINHBIL

Hassanwue u BBIXOJHEIC TAaHHEBIC

Hanu4ue B anekTpoHHOM

n/n (aBTOp, BU H3AAHUS, U3MATEILCTRBO, H3IAHNA, 6ubmnotexe Bal'yY
KOJIMYECTBO CTPAHUIL)
l 2 3
OcHoBHag guTepaTypa

Hucnennrle MeToxs! [Dnextpornsii pecype] / H. | http://www.studentlibrary.ru/book/
C. Baxsanos, H. I1. XKunxos, I'. M. KoGenbkos. - | [SBN9785996326167.html

1 | 8-¢ m3nm. (am.). - M.: BUHOM, 2015. - (Knaccu-
YECKUI YHUBEPCUTETCKUAN yUCOHUK).
Bopucos A.B., Kucenes B.B, Ksasnoanomepnsie | http://www.studentlibrary.ru/book/
MarHUTHEIC COJMTOHEI [DJIEKTPOHHEIA pecype] - | ISBN9785922115902. html

2 | M.: QUBMATIJIUT, 2014. - ISBN 978-5-9221-
1590-2.
HudpaknuonHas ontuka #u  HadodoToHMKa | hitp://www.studentlibrary.ru/book/
[Onexrponnetit pecypc] / Beszyc E.A., BrikoB | [SBN97859221 15711.html
J.A., ockonoruy JLJL., Koranes A.A., Kotmsap

3 B.B., HayumoB AT, TTopbupees A.IL., Ckuna-
HoB P.B., Coitdep B.A., Cradees C.C., Xoxuna
C.H. - M.: ©DU3MATIJIUT, 2014. —
ISBN 978-5-9221-1571-1.

JononnurennHas autepatypa

Wurepaktupneie cuctemsl  Scilab, Matlab, | http:/www.studentlibrary.ru/book/
Mathcad [SnekrporHEIt pecype]: yueGHoe mo- | ISBN9785788217154 . html

1 cobue / ML.E. Tlnemunckas. - Kazans: WsnaTens-
crBo KHUTY, 2014. -
ISBN 978-5-7882-1715-4.
Maremaruyeckue BONpOCE! YKMCIEHHOrO pele- | http://www.studentlibrary.ru/book/
HUA  TUNEpOOTIMYECKAX CHUCTEM — ypaBHEHHH | [SBN9785922111980.html

5 [Onextponnsni pecype] / Kymukosckumit AL,

IToropenos H.B., Ceménor A.IO. - M.: ®U3-
MATIINT, 2012. - ISBN 978-5-9221-1198-0.

MeToze! ananu3a M CHHTE3a KOTEPEHTHEIX CBE-
TOBBIX TOJIeH [OnekTpoHHbI pecype] / Bomoct-

http://www.studentlibrary.ru/baok/
ISBN9785922115865.html




3 | nuxoB B.I" - M.: ®DUSMATIJINUT, 2014. —
ISBN 978-5-9221-1586-5.

7. MATEPHAJIbHO-TEXHIYECKOE OBECIEYEHUE JUCIIATLINHBI |

MarepuanbHo-TexHIYecKoe 06eCIeICHHE UCIIMILTHHE] BKIIIOUACT:

®  ayIUTOPHH LA MPOBEJCHHA JISKIMOHHBIX, IPAKTHYECKUX U JaOOPaTOPHBIX 3aHSTHIA,
OCHaIEHHBIE COBPEMEHHBIMY MEPCOHATBHBIMU KOMIILIOTEPaMH, 00BEINHEHHBIMHA B Jﬁoxaanon
BBIYMCIIMTENEHYIO CEThb M YKOMIUIEKTOBAHHBEIME HEOOXOJMMEIM CHCTEMHBIM IIPOFpaMMHBIM
obecrieueanem (511-3, 100-3,1226-3,106-3); |

®  KOMIIBIOTEPEI CO CIICMHMATN3HPOBAHHEIM IIPOrPaMMHBIM obecnedeHueM (maketsl MatCad,
MatLab);

®  KabempalbHbe MyIbTHMEIUHHEIE cpeacTea (ayn. 430-3,420-3);

®  3JICKTPOHHKIE 3aIIMCH JEKIIHA.
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