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1. IEJIX OCBOEHUSI AN CHUITJINHbI
Ieapio OCBOEHMS MUCIUILIHHEI «IHTErpUpOBaHHBIE TEXHOJOTMM U ONTHKA JIOKAIN30BAHHBIX
CTPYKTYpP» SBJISIETCS 03HAKOMJICHHE ¢ HOBBIMHU NPHHIMIIAMU HEJIMHEHHO-ONTHYECKOTO yIIpaBie-
HHs (OPMHPOBAHUEM M PACIPOCTPAHEHUEM CBETOMHIYLIUPOBAHHBIX ONTHYECKUX 00pa3oBaHUl B
MEPCHEKTUBHEIX ONTHYECKUX Cpefax, a Talkke C COBPEMEHHBIMHM TEXHOJOTUSIMU CO3JaHUs
ycTpoiicTB it 3G pekTuBHOM 00paboTki MH(OpPMAIMH, ONTUYECKOrO 3aXBaTa M TPaHCIOPTa
MHKPO ¥ HAHOCTPYKTYP.
3agaum IUCHUILINHBI:
® M3y4yeHHE OCHOB pa3pabOTKH M CO3JIaHUS BBICOKOCTAOMIIBHBIX, KOMIAKTHBIX, PEaIH30-
BaHHBIX B €IMHOM MoJryse (on-chip optical technology) HCTOYHHKOB JTOKaIM30BaHHBIX
ONITHYECKHUX COCTOSHHIA;
e H3y4YeHHE CIIOCOOOB TIeHEepallMd U SKCIHEPHMEHTAIHHOIO HaOJIONCHHS COJUTOHHBIX
PEXKHMOB pacIpoCTPaHEHHsI ONTHYECKOTO MOJIS;

® OCBOCHHUS QJITOPUTMOB YHCJIICHHOIO MOJCIHMPOBAHHUS CJIOXKHBIX ATOMHO-ONTHYECKUX
CHUCTEM, pCAJIM30BAHHBIX HAa OCHOBC IIEPCIICKTUBHBIX OIITHYCCKUX MaTCPHUAJIOB.

2. MECTO JUCIUIVIMHBI B CTPYKTYPE OIIOII BO
Jucnummmna «MHTerpupoBaHHble TEXHOJIOTHH M ONTHKA JIOKATM30BAaHHBIX CTPYKTYpP» OTHOCHT-
¢S K JMCLUIUIMHAM 110 BeIOOpy BapuatuBHOM yactu OIIOIL
W3yuyenre NUCHUINIMHEI IpeAIonaraeT HaIMuhe y CTYyJeHTOB (yHIaMEHTAJIbHBIX 3HaHUH B 00-
nactu obuel pU3nNKH, ONITUKH, HH(POPMATHKH.
3HaHus, MIOJy4EHHBIE B paMKaX M3Y4eHHs JAaHHOM JAUCIMIUIMHBI, MOTYT OBITH NPUMEHEHBI MU
U3YYEeHUH APYTHX CHEIHATbHBIX JUCIHUIUIMH 110 MPOQHIIIO ITOATOTOBKH.

3. KOMIIETEHIIMX OBYYAIOIIET'OCS, ®°OPMUPYEMBIE B PE3YJIb-
TATE OCBOEHUS JTUCHUITJIMHBI
B pesynpraTe 0cBOEHUS AUCIUIIIMHBI YACTUYHO (POPMUPYIOTCSI CIICAYIOMINE KOMITETEHITHHN:
e OIIK-2; crtocoOHOCTBIO BBIABIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH IpoOJeM, BO3HH-
KalolMX B XOA€ NPO(PEeCCHOHATBHON NEsTEIbHOCTH, NMPHUBJIEKATH IS UX PEUICHHsS COOTBET-
CTBYIOLIUH (PU3UKO-MaTEeMaTHYECKUIA anmapar.

B pesynpraTte OCBOGHHS IUCHUIUIMHBI OOYYAIOLIMUCS NEMOHCTPHPYET CIEAYIOIIHE pe-

3yNIbTaThl 00pa3oBaHus:

3HATD

YMETb

BJIIAIETDH

€CTECTBEHHOHAYYHYIO
CYIIHOCTh TpoOJeM, BO3HH-
KaloluX B xoJie mpodeccuo-
HAJIbHON JESTeIbHOCTH, MPH-
BJIEKATh JUJISL UX PEIICHHUS CO-
OTBETCTBYIOITUI ¢uzuko-
MaTeMaTHYeCKUH anmnapar.
(OIIK-2).

BBISIBJISITh  €CTECTBEH-
HOHAy4HYIO CYIIHOCTBH IIpO-
OJileM, BO3HHKAIOIIUX B XOJE
npoeCCHOHAILHON JIesATeNb-
HOCTH, IIPUBJIEKATh IS HX
pEIIEHUsI COOTBETCTBYIOIIHIA
(buznKo-MaTeMaTuyeCKuit
anmnapar.

(OIIK-2)

CIIOCOOHOCTEBIO
SIBJISITH €CTECTBEHHOHAYYHYIO
CYLIHOCTH Mpo0OJsieM, BO3HH-
KaloIKUX B Xoje npodeccuo-
HAJILHOM JIeSTENILHOCTH, MPH-

BbI-

BJICKATh JJISl UX PELICHUs CO-
OTBETCTBYIOIIUHN ¢buzuko-
MaTeMaTH4YeCKuil anmapar.

(OTIK-2).




4. CTPYKTYPA Y COJIEP)KAHUE JINCIIUTIINHEI

OG1mast TpyA0eMKOCTh JUCIUIIITMHBI COCTABIISET 4 3aUeTHBIX euHULL, 144 vaca.
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Pazgen 1. O0mue NpuHIMNBI OMUCAHUSI CBETOMHAYIIMPOBAHHBLIX 00pa30BaHUIl B ONTHYC-
CKHX cpeaax.

1% Knaccudukanun ontuueckux cpen. Xpomartuueckast aucnepcus. OnTHYECKHE MOTEPH.
Cootnomenne Kpamepca-Kponura. Henunelinsle 3¢ ektsl B ontudeckux cpejax. IlpaxTuue-
CKMI pacyeT HeJIMHEHHBIX BOCIIPUUMYHUBOCTEH.

1.2, OcHoBHOE ypaBHEHHE pacnpocTpaHeHus. Meron oOpaTHol 3axauu paccesHus. YucneH-
HBIE METOJIb] aHAIM3a HelnHelHoro ypaBHenus [lpenunrepa. lIpenunrepoBckue COMUTOHEI.
1.3.  Onrtuyeckue JmHUM CBs3U. RZ- Gopmar komgupoBanus curanoB. CocpeloTOYeHHOE U
pacnipeieNIéHHOE yCHJIEHHE B JUHUSX CBs3U. [IlyMBI BOJIOKOHHBIX ycuiautenel. HenuHeWHbIH
0TBETBUTENL. CUCTEMBI ¢ MYJIBTHIUIEKCUPOBAHUEM 10 JITHHAM BOJIH.

Pazgen 2. Cuerembl reHepanuu M ynpaBJIeHUs JIOKATH30BAHHBIMH ONTHYECKUMH CTPYK-
Typamu

2.1. OnTHueckue cXeMsbl JUlsl GOPMUPOBAHUSI CBETIBIX NMPOCTPAHCTBEHHBIX COJMTOHOB. Hekep-
POBCKHE OINTHYECKHE CpeJla M HEJIWHEHHOCTH BBICIIMX HOPAAKOB. ONTHYECKHUE JIEMEHTHI C

HachIIAIOIEeNCcsl HeMMHeHHOCThIO0. [lepexoiHbie HeMMHEWHOCTH U OUCTaOUIIBHOCTD.




2.2. VCTOMYMBOCTH COJUTOHHBIX pelieHud. JImHeHHbId ananu3. MeToa MasbIX BO3MYIIEHHI.
Kpurepnit BaxurtoBa-Konokonmosa. AcuMnrtoTHdeckuil aHanu3. CTOJKHOBEHHs COJHMTOHOB.
MHOroCOJIMTOHHBIE B3aUMOACHCTBHS. bpu3ephl U CBA3aHHBIE COJIUTOHBI.

2.3. JluccumaTHBHBIE ONTHYECKHE COJUTOHBL YpaBHeHue ['muH30ypra-Jlannay. BapuannonHslit
anaju3. YUClIeHHBIH aHaIM3 CHEKTPAILHBIMU MeToJaMH. ['eHeparust TUCCUIIATUBHEIX COJUTO-
HOB B BOJIOKOHHBIX JIa3epax.

2.4. BuxpeBble onTUyeckue Mydkd. Hachlaiomuicsa mornoTuTeab. TeXHOIOrHsS ONTHYECKOTo
3axBarta. | eHepalys yCTOHYMBBIX ONTHYECKUX BUXPEH B MOJYIIPOBOAHUKOBEIX CTPKYTpaXx.

2.5. Mons! Jlarrepa-I"ayca. MeToibl ynpaBiieHHs MOMEHTOM MMITYJIbCa BUXPEBBIX Iy4KOB. [Ipo-
EKTHPOBAHHUE BBICOKOEMKHX JIHHHU CBSI3M HAa OCHOBE ONTHYECKHX BHUXpeil. Ydyer aromHo-
OIITUYECKUX BO3MYIICHUH.

Paznen 3. CucreMbl H YCTPOIICTBA € MOJHOCTHIO ONTHYECKHM YIPAaBJCHHEM HAa OCHOBE
NepPCneKTHBHBIX ONTHYECKHX MAaTePHAJIOB.

3.1. OmnrTuyeckue cpeibl € HABEJCHHBIMH HEJIUHEHHOCTSIMH. Moaynsauus HeJuHeHHo-
JIACTIEPCUOHHBIX U JUCCUMIATHBHBIX XapaKTePUCTUK B PE30HAHCHBIX cpeaax. JlonmupoBaHHbIe OIl-
TUYECKHE MaTpULbl. “MeIeHHBINH” CBET.

3.2. MHUKpPOCTPYKTYpHPOBAaHHBIE ONTHYECKHE CpEIbl U ONTHYECKHE perieTku. DOoTOHHBIE
KpHucTaybl. HenmmHeliHble MHOrOCEpIlIeBUHHEBIE BOJIOKOHHBIE MaTpHIlbl. «[IpaBeiey u «JleBbie»
onTHYeckue cpelpl. OTpUIaTeNbHBIN 1T0Ka3aTeNb peoMiIeHus. Metamarepuanbl. DKpaHUpOB-
Ka 2JIEKTPOMAarHUTHBIX CUTHAJIOB.

3.3. T'azonamosHeHHBIE IOJIbIE ONTHYECKHE BOJOKHA. TEXHOJOTUHU 3arpy3Kd XOJIOAHBIX aTo-
MOB. [IpuHIMIIBI yIep)KaHHUs XOJIOJHBIX aTOMOB B BOJIHOBOJHBIX CHCTEMaX. MaHHUITYIHPOBAHUE
MHKPO- U HAHOOOBEKTaMH B ONTHYECKHX ITydKaX. ATOMHBIA au3aiiH. Croco® ONnTHYeCKOro
TPaHCIIOPTa MHKPOOOBEKTOB.

IIpakTHYecKkue 3aHSITHSL.
Tema 1. MonenupoBanue ypaBHeHus Jlarpanxa B MeXaHHYECKUX cUCTEMaXx (2 ).
Tema 2. MonenupoBaHue ypaBHEHUS ABM)KEHHUS U DQHEPTUU B PENIITUBHCTCKOM MexaHuke (24.)
Tema 3. Pacuer nepenaronieit BOJTHOBOAHOM JIMHUU (24.).

Tema 4. MonenupoBanue ypasuenus [peaunrepa (34.).

JlabopaTopHbIii NpakTHKYM.

JL.P.Nel. «PacueT mapameTpoB BOJIOKOHHBIX CBETOBOJIOB.» (2 ).

JL.P.Ne2. «M3yuenue qucrepcHbIX XapakKTepUCTHK B BOJIOKOHHBIX CBETOBOIOB.) (2 u).

JL.P.Ne3. «MonenupoBanye ypaBHEHHE PACIpPOCTPAHEHUS B YMCTOM JIUCIIEPCHOHHOM PEKHUME»
(2 ).

JLP.Ne4. «MojenupoBanue paclpoCTpaHEUsl OINTHYECKHX HMIYJIbCOB B JIUCIIEPCHOHHO-
HeJMHeHHo cpene» (4 1).

JL.P.NeS. «MopenupoBanue o0pa3oBaHusl yIapHO# BOJIHEI orubarommeiny (2 ).
JL.P.Ne6. «MopenupoBanue 06pa3oBaHUs ONITHYCCKHX COJIUTOHOBY (6 1).
4. OBPA3OBATEJIbHBIE TEXHOJIOI'MHA




4.1. AKTHBHBIE H HHTEPAKTHBHBIE (JOPMBI 00y YeHHsI.

C nenpio GOPMUPOBAHUS M Pa3BUTHUS NMPOPECCHOHAIBHBIX HABBIKOB CTYAEHTOB B yuel-
HOM ITIPOIIECCE UCIIONIB3YIOTCS aKTHBHBIC M MHTEPAKTUBHBIE (DOPMBI IIPOBEACHHUS 3aHITUH B CO-
YeTaHWHU C BHEAYIUTOPHOM paboTO#: KOHTPOJIbHEIE ay IMTOPHBIE pabOThl, UHAUBUIYaIbHbIE JI0-
MarnHue paboTel. [IpeycMoTpeHbl MacTep-Kitacchl (IeMOHCTpanus Ha J1a00paTOPHBIX 3aHSITHSX
IPUHIAIIOB paboTHI CO Cpeoil pa3paboTKU MPOrpaMMHOro odecreueHus, ocobenHocTeil paspa-
OOTKH aITOPUTMOB MAaTEMAaTUYECKOTO MOJCITUPOBAHHUS CIOKHBIX OITUYECKUX CHCTEM).

4.2. CamocrosiTeJibHasi paboTa CTYAEHTOB.

CamocrosTenbHas (BHeayAUTOpHAas) padoTa CTYJEHTOB BKJIIOUAET 3aKPEIJICHUE TEOPETH-
YeCKOro Marepuasa MpH IMOAIOTOBKE K BBHINOJIHEHUIO MHIUBUAYAJIBHOM NomaiHeld paboThl U
nabopaTopHbIX paboT. OCHOBA caMOCTOSITENIBHONW pabOTEI - U3yUEHHE JIUTEPATYPHI IO PEKOMEH-
JIOBaHHBIM MCTOYHUKAM M KOHCIIEKTY JIEKIIMH, pellIeHHe BBIIAHHBIX IperojaBaTeieM MpaKTHKA
3aJ1a4, OJIrOTOBKA U OTUET I10 JIaOopaTOpHBIM paboTaM.

4.3. MyJjabTHMeANHHbIE TeXHOJIOTUH 00y eHHSsI.

HekoTopele U3 NEKINOHHBIX, TPAKTHUYECKUX U J1a00PATOPHBIX 3aHATUN MIPOBOISTCS B BU-
Jie TIpe3eHTaluil B MyJIbTUMEAUIHON aynuTtopun (Hanpumep, aya. 430-3, 420-3) ¢ ucnonb3ona-
HHEM KOMIIBIOTEPHOTO IpoekTopa. CTyAeHTaM HpPeoCTaBIIseTCs] KOMIBIOTEPHBIH KypC JICKIIHIA.
KoMmproTepHble TEXHOJIOTUH UCIIONB3YIOTCS JUIsl 0(hOPMIICHHS 1ab0paTOPHBIX paboT.

4.4. Jlekuuu nNpuriaanmeHHbIX CrenuaancToB.,

B pamkax y4eGHOro Kypca MIaHUPYIOTCS JICKIIHH IIPUTJIAIICHHBIX CIENHaTUCTOB U3 Un-
ctutyta criekrpockonuu PAH (r. Mocksa).

5. OHEHOYHBIE CPEJCTBA JJIsI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTMU,
MNPOMEXYTOYHOM ATTECTALIMA 110 UTOI'AM OCBOEHMSI JAUCHUITIIN-
HbI 1 YYEBHO-METOJIUYECKOE OBECIIEYUEHUE CAMOCTOSITEJILHON
PABOTHBI CTYJIEHTOB
5.1 . Bonipockl JIs1 3a4eTa ¢ OIEeHKOIT

1. Knaccudukanuu ontudeckux cpel. MaTepraisl ¥ U3roTOBJICHHE., XPOMaTHUECKas JUC-
nepcus. Onrudeckue norepu. CootHomenue Kpamepca-Kponura.

2. Hemuneitnple a3 QEeKTHI B ONTUYECKUX cpefax. MUKPOCKONUYECKHUE BBIPAKEHHS ISl He-
JUHEHHBIX BOCHpUMMYHMBOCTEH. [lpakTHueckuil pacueT HENTWHEHHBIX BOCIPHHUMYHBO-
CTei. '

3. OcHOBHOE ypaBHEHHE pacHpOCTpaHEeHHUS. UHCICHHBIE METOJbI aHAIU3a HEJIMHEHHOTro
ypaBuenus lllpenunrepa.

4. Meron obpartHoii 3anaun paccesHus. [1IpeTnHrepoBCKKEe CONUTOHEL

5. Bremyxnaennoe komOuHanuonnoe paccesuue (BKP). ['eneparust conmuronos BKP. Boso-
koHHble BKP-ycunmurenn. BenyxnenHoe koMOuHamoHHOe camopaccesinue. ®eMroce-
KyHJHBIC COJTUTOHEL.

6. Onrtnyeckue JUHUM CBs3U. RZ- dopmar xoaupoBanus curHaioB. CocpenoTOUEHHOE U
pacrpeiciEHHOE yCUJIEHHE B JUHMAX CBA3H. [llymel BomokoHHBIX ycunurteneit. Hemu-
HEWHBII OTBETBUTED.

7. Temuble conuToHBI. B3aumomeHcTBHE TEMHBIX COJNUTOHOB. Ilepemaua onTHYecKol WH-
(opmanuu ¢ MOMOIILIO TEMHBIX COTHTOHOB.




8. CucreMbl ¢ MYJIBTHILICKCHPOBAHUEM I10 JUIMHAM BOJIH. IIpoekTHpoBaHue cHCTEM Ha OC-
HOBE COJIUTOHOB C yImpaBisieMoi jaucrepcreil. COJMTOHHBIE TEXHOJIOIMU 10 MPUHIIMITY
“Ha OJTHOM uHIIEe”.

9. OnTHueckue cXeMbI Ui (POPMHUPOBAHUS CBETJIBIX MPOCTPAHCTBEHHBIX COJUTOHOB. ITpo-
crpancTBeHHas Qopma HenuHeifHoro ypasHenus Illpemunrepa. CucTeMel ynpaBieHHs
[IPOCTPAaHCTBEHHO-BPEMEHHON TMHAMHUKON ONTUYECKUX JIOKAIN30BAHHBIX CTPYKTYP.

10. HekeppoBCKHE ONTHYECKHE Cpella M HEJMHEHHOCTH BBICHIMX IOPAAKOB. OmnrTuueckue
3JIEMEHTEHI C HaCHIMAIONIelics HelMnHeHHOCThI0. [lepexonnbple HenuHeiiHocTH U OucTa-
OMJIBHOCTB.

11. YcTOMYMBOCTH CONIMTOHHBIX perieHui. JInnelnelit ananus. Meto ManbIx BO3MYILIEHUH.
Kpurepuit Baxutosa-KonokonoBa. ACUMITOTHYECKUI aHAIIU3.

12. CTONIKHOBEHUS COJTUTOHOB. MHOTOCOIMTOHHBIE B3aUMOACHCTBUS. Bpu3ephl 1 cBsI3aHHbIE
COJIMTOHBI.

13. JluccunaTuBHBIE ONTUYECKUE COJIUTOHBL. Y paBHeHUe ['mH30ypra-Jlannay. Bapuanuon-
HBIM aHanu3. YHCIEeHHBI aHaIU3 CHEKTPAJbHBIMUA MeToJaMu. ['eHepanus IucCUIIaTHB-
HBIX COJIMTOHOB B BOJIOKOHHBIX JIa3epax.

14. BuxpeBble ontrueckue nmyukd. Hachmaronuiicss noraoTuTeNb. TeXHOIOrHsT ONTHYECKO-
ro 3axsara. ['eHeparust yCTOHNYMBBIX ONTUYECKUX BUXPEH B MOJIYIIPOBOJHHUKOBELIX CTPYK-
Typax.

15. Mons! Jlarrepa-I'ayca. MeTone! ynpaBieHHs: MOMEHTOM HMITYJIbCa BHUXPEBBIX ITYUYKOB.
ITpoexkTupoBaHuEe BBICOKOEMKHX JIMHUI CBS3M HAa OCHOBE ONTHYECKMX BHUXpeil. Yuer
aTOMHO-OIITUYECKUX BO3MYIIIEHUH.

16. Ontrnueckue nmyau. CTOJIKHOBEHUS Ja3€PHBIX MYJIb.

17. Ontrueckue cpeapl C TUTAHTCKUMM HEJTUHEHHOCTAMU. Moaynsnus HeJIHHeiHo-
JUICIIEPCHOHHBIX M JHUCCHIIATUBHBIX XapaKTEPUCTHK B PE30HAHCHBIX cpenax. Jlomupo-
BAHHBIE ONITUYECKUE MATPHUILIBL. “MeNIeHHBINH” CBET.

18. MUKPOCTPYKTYpPHPOBAaHHBIE ONTHYECKHE CPEbl U ONTHUECKUE penreTku. PoToHHBIE 3a-
IpeleHHbie 3006l DOTOHHBIE KpUCTAIUIBI. MeTo KOHeUHBIX 3j1eMeHTOB. HenmHeliHbie
MHOTOCEP/IIIEBUHHEIE BOJIOKOHHBIE MaTPHUIIBL.

19. «ITpaBeie» u «JleBbley» onTuueckue cpenbl. OTpHLIATENBHBIN TOKA3aTehb MPETOMIICHHS.
Meramarepuansl. Pemenne mpo6iems! [u(pakiiMOHHOTO Ipejeia. DKpaHUpOBKa dJIeK-
TPOMAarHUTHBIX CHTHAJIOB.

20. Henuneiineple B3aUMOAEHCTBUS OMHOYHBIX (POTOHOB. BpeMeHHOE KOAMPOBAHUE KBAHTO-
BBIX ONTHYECKUX cOocTOssHUH. OOpaboTka onTHyeckoi MH(POPMaIlUK B KACKaHBIX OINTH-
YECKUX CXeMaX.

21. ManunynupoBaHie MUKPO- ¥ HAHOOOBEKTAMHU B ONTHYECKUX ITyYKaX. ATOMHBIN JIU3aiiH.
Croco6 onTHYecKoro TpaHCIopTa MUKPOOOBEKTOB.

22. I'a30HanoMHEHHBIE I10JIBIE ONTUYECKHE BOJOKHA. TE€XHOJOTHH 3arpy3KH XOJIOJHBIX aTo-
MOB. IIpuHIMIIEI yepaKaHus XOJOAHBIX aTOMOB B BOJIHOBOJHEBIX CHCTeMax. I eHepariusi
ONTUYECKUX CTPYKTYP B I'a303all0THEHHBIX BOJIOKHAX.

S.2. Bonipock! 11 peTHHI-KOHTPOJIEH

PeiiTuHr-konTpoJan No 1

bunet Nel.

1. Knaccuukanuu onTuuecKux cpe.




2. HenmuHeHBIA OTBETBUTEID.

Bunet Ne2.
1. XpomaTtuueckas JUCIIEPCH.
2. lllpenuHrepoBCKUE COUTOHBI.

Buner No3
1. OnTuyeckue NOTEpH.
2. RZ- popmaT xolMpOBaHUS CUTHAJIOB.

Buner Ne4

1. Cootnomenue Kpamepca-Kponura.

2. YuceHHbIE METOBI aHATM3a HeMHetHoro ypasHeHus [lIpeaunrepa.
Buner Ne5

1. Henunetlinble 5 peKThI B ONTHYECKUX CpEax.

2. CucTeMBbl ¢ MYJIBTUIINIEKCHPOBAHUEM TI0 JUIMHAM BOJIH.

PelTHHr-KOHTPOJabL Ne 2

Bunet Nel.
1. OnTryeckue cxeMsl JUst QOPMHUPOBAHUS CBETIIBIX IPOCTPAHCTBEHHBIX COJIUTOHOB,
2. Y4eT aTOMHO-ONTHYECKUX BO3MYIICHHI.
buner Ne2.
1.HekeppoBckue onTH4eckue cpejia i HeTMHEITHOCTH BRICIIUX ITOPSIIKOB.
2. Mopgst Jlarrepa-I"ayca.
buner Ne3.
1. OnTrueckue 31eMEHTHI ¢ HAaChIAIONIeHcs HETMHEHHOCTBIO.
2. MeToap! ynpaBieHus MOMEHTOM MMITYJIbCa BUXPEBBIX ITYYKOB.
bunet Ned.
1. IlepexoniHble HeMUHEHHOCTH U OUCTAOUIIBHOCTB.
2. BuXpeBble ONTUYECKUE ITYUKH.
brutet NoS.
1.YCcTONYMBOCTH COMTMTOHHBIX PEIICHUH.
2. I'enepanuist yCTOMYMBBIX ONTHYECKUX BUXPEH B MOJIYIIPOBOJHUKOBBIX CTPKYTpax.

PeliTHHr-KOHTPOJIL No 3

Buner Nel.
1. OnTuueckue cpeibl ¢ HaBeACHHBIMH HETMHEHHOCTSIMH.
2. ["a30HanoIHEHHEIE MTOJIbIE ONITHYECKHE BOJIOKHA.
Buner No2.
1.Monaynsuus HeJIMHEHHO-UCIIEpCUOHHBIX M JAUCCUIIATHBHBIX XapaKTEPUCTHK B PE30HAHCHBIX
cpenax.
2. ATOMHEIN JTA3aifH.
buner No3.
1. JlonupoBaHHbBIE ONITUYECKUE MATPHIIBL.

2. ManunynpoBaHue MUKPO- X HAHOOOBEKTAMH B ONTHYECKHUX MTyUYKax.
buner Ne4.

1. MUKpOCTPYKTYpHpPOBAaHHBIE ONITHYECKHE CPEIBI H ONTHYECKHE PEIIETKH.

2. Cioco6 onTH4ecKoro TpaHCIopTa MUKPOOOBEKTOB.




5.3. Bonpochl K caMOCTOSITEILHOI pAa00Te CTYIEHTA

BzaumonelicTBHE ONTUYECKUX COJIMTOHOB.

RO SR

rapmonuku (I'BI).

OnTuyeckue COJTUTOHBI: (1)YHIIaM€HTaJIBHI)IC COJIMTOHBI U COJIUTOHBI BBICHIUX ITOPSAJIKOB.

Cr)xaTre ONTHYECKUX UMIIYJIbCOB: BOJJOKOHHO-PEIIETYAThIE KOMIPECCOPEI.
CokaTHe ONTHYECKUX UMITYJIECOB: KOMIIPECCOPHI HA MHOT'OCOJIMTOHHOM CXKAaTHH.
5. Tlapamerpuueckoe B3auMoJieiicTBHE (EeMTOCEKYHIHBIX HMIIYJILCOB: T€HEepaIys BTOPOii

6. Ilapamerpuyeckoe ycuiieHHE KOPOTKHX MMITYJIECOB.

7. T'enepanus cyMMapHBIX M pa3HOCTHBIX 4acTOT. [[apaMeTpuueckue CoONUTOHBI.
8. Meron oOpaTHoit 3aaun paccesnus npu pemenun HY I
9

BonoxoHHEIe J1a3epsl.

6. YYEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JIUC-

IUTIJIMHBI
Haspanwue 1 BEIXOJHEIC TaHHBIC Hanunyne B anekTpoHHON
n/n | (aBTop, BUI U3TAHUS, H31aTEIHCTBO, H3TAHHUS, oubimorexe Bnl'Y
KOJIMYECTBO CTPAHMII)
1 2 3
OcHoBHasi 1uTEpaTYpa

Yucnennusle MmeTop! [OnexkTpoHHEIA pecype] / H. | http://www.studentlibrary.ru/book/
C. baxsanog, H. I1. XKunxos, I'. M. KoGenbkoB. - | [ISBN9785996326167.html

1 | 8-e u3n. (v1.). - M.: BUHOM, 2015. - (Knaccu-
YeCKUU YHUBEPCUTETCKUH YUeOHHK).
bopucos A.b., Kucenes B.B, KBaznonnomepusie | http://www.studentlibrary.ru/book/
MarHMTHBIE COJIMTOHBI [DIEKTPOHHBIA pecypc] - | [SBN9785922115902.html

2 | M.: OUSMATIJINT, 2014. - ISBN 978-5-9221-
1590-2.
Jubpaknuonnas ontuka W HaHodoroHuka | http:/www.studentlibrary.ru/book/
[Onextponnsiii pecypc] / bedyc E.A., BeikoB | [SBN9785922115711.html
JLA., Hockonosuu JIJI., Kosanes A.A., Kormsip

3 B.B., Hanumos A.T"., IToppuprer A.Il., Cxuna-
HoB P.B., Coitpep B.A., Cradeer C.C., Xounna
C.H. - M.: DUSMATIIUT, 2014. -
ISBN 978-5-9221-1571-1.

JlonoJiHATEILHAS JINTEpPATYpa

WurepaktuBHbie cuctembl Scilab, Matlab, | http://www.studentlibrary.ru/book/
Mathcad [Onextponnsni pecype]: yueGnoe mo- | ISBN9785788217154 . html

1 cobue / W.E. ITnemmnckas. - Kazans: M3narens-
crBo KHUTY, 2014. —
ISBN 978-5-7882-1715-4.
Maremarnueckue BOIIPOCHI YHCIEHHOro peuie- | http://www.studentlibrary.ru/book/
HUS  runepOOJIMYecKUX CHUCTEM  ypaBHEHHH | [SBN9785922111980.html

5 [Onextponnslii pecype] / Kymukosckuit A.l.,

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

Meronbl aHalIM3a ¥ CHHTE3a KOTEPEHTHBIX CBE-
TOBBIX I0JIeH [DnekTpoHHbIH pecypce] / Bomocr-

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




3 | mukoB B.I' - M.: ®DU3MATIINUT, 2014. —
ISBN 978-5-9221-1586-5.

7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE IUCHUIIIMHDBI

MarepuaibHo-TeXHHUeCKOoe 00eciedeHN e TUCIUIUINHEI BKITIOYAET:
®  AyJUTOPUM JUISl TIPOBEACHUS JIEKIMOHHBIX, IPAKTUUYECKUX U JaOOPATOPHBIX 3aHITHH,
OCHAIEHHBIE COBPEMEHHBIMH MEPCOHAIILHBIMU KOMIIBIOTEPAMH, O0BEAUHEHHBIMHU B JIOKAJIbHYIO

BBIUMCIIUTEIFHYIO CETh M YKOMIUIEKTOBAHHBIMM HEOOXOIMMBIM CHUCTEMHBIM IIPOTPaMMHBIM
obecnieuenueM (511-3, 100-3,1226-3,106-3);

®  KOMIIBIOTEPEI CO CIEIMAIM3UPOBAHHBIM IIPOrpaMMHBIM obecrieueHneM (maxkersl MatCad,
MatLab);

e kadenpasbHBIC MYJIBTUMEUIHBIE cpencTBa (ayn. 430-3,420-3);
®  3JICKTPOHHBIE 3aIIUCH JIEKIUH.




[Tporpamma cocrariiena B cooTBeTcTBHU ¢ TpeboBanusamMu PI'OC BO no nanpasnenuio noaro-
ToBKH 28.03.01 HaHOTEXHOIOIUHY ¥ MUKPOCUCTEMHAS TEXHHUKA

Pa6ouyio mporpammy coctaBui goueHT kagenapsr GulIM TIpoxopos A. B. )z

Penensent

P 4
(nmpencraBuTeNb paboTonarens) 4/, H#. lW—/WA/{/é/d [/7/(/ / W/// /;;”f/

(mecto paboTbl/nomicHocTsb, PHUO, noanucs)

vt A

[TporpammMa paccMoTpeHa u ojo0peHa Ha 3aceqanuu kadeapsr OullM
Tpotokon Ne /" 74 ot 07 0% /S rona

3aBenyromuit kadeapoi

Apaxkensin C.M.

/ (DUO, noanuce)

Pabouast mporpamma paccMoTpeHa M ofoOpeHa Ha 3acelaHud y4eOHO-METOIMYECKOH KOMHCCHH
nanpasyieHus 28.03.01 HaHOTEXHOIOTUH ¥ MUKPOCHCTEMHAs TEXHHUKA

Mpotokon Ne /7 ot 8Z 0% /35 roma

HpCIICCHaTGHI) KOMHCCHHU

Apaxensn C.M.

/ (®UO, noarnucs)
JIMCT IIEPEYTBEPXIEHU S
PABOYEN [TIPOI'PAMMBI JUCHUITJINHBI

Pa6ouast mporpamma onoGpena Ha y4eOHBIN roj

[Ipotoxon 3acenanus xadenpsr No oT roza

3aBenyromuii kageapoi

PaGouas nporpamma ono6pena Ha yueOHBIN rof

[TpoToxon 3acemanust kageaper Ne oT rojaa

3aBenyromuii kadgeapoit

PabGouas nporpamma ono6pena Ha yueOHBIH roj

[Iporokoun 3acenanus Kapenpsbr Ne oT rozaa

3aBenyromuii kageapoit




