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1. HEJIX OCBOEHUSI TUCITUIIJIMHBI
Ienbio ocBoeHus MUCIUMIUIHHEL «VIHTErpHPOBAHHEIE TEXHOJNOTHH M ONTHKA JIOKATH30BAHHAIX
CTPYKTYP» SIBIACTCS O3HAKOMIICHHE C HOBBIMU [PHHIMIIAMH HEJHHEHHO-OITHIECKOTO YIIpaBJIe-
HUSL HOPMUPOBAHHEM H PACTIPOCTPAHEHHEM CBETOMH/IyIIMPOBAHHBIX ONTHYECKIX obpa3oBanmuii B
NIEPCTIIEKTUBHBIX ONTHYECKUX CpellaX, a TaKKe C COBPEMEHHBIMHM TEXHOJIOTHAMHU CO3IaHUS
YCTPOUCTB 1 3Q(eKTHBHON 00paboTKh MH(POPMAIUH, ONTHYECKOrO 3aXBaTa U TPaHCIIOpTa
MHKPO U HaHOCTPYKTYP.
3agavu AUCHMILUINHDI:
® H3YYCHHE OCHOB pa3pabOTKH U CO3JaHHUs BHICOKOCTAOMIBHBIX, KOMIAKTHBIX, PEaIH30-
BaHHBIX B €IMHOM MoJyJie (on-chip optical technology) HcTOYHHKOB TOKAIM30BaHHBIX
ONTUYECKHX COCTOSHUII;
® M3y4YCHHE CIOCOOOB IeHEpallUM M IKCIEPUMEHTATHHOTO HAOIONEHMS COTHTOHHBIX
PEXHUMOB PacIpOCTPaHEHHsI ONITHIECKOTO MOJIS,

® OCBOCHHA AJITOPUTMOB YHUCJIEHHOI'O MOZACIUPOBAHUS CIOKHBIX aTOMHO-OINTHYECKUX
CHUCTEM, pC€aJIM30BAaHHBIX HA OCHOBE NEPCIICKTUBHBIX ONITHYECKUX MaT€pHuaoB.

2. MECTO JUCHMILIMHBI B CTPYKTYPE OIIOII BO
Huctnmmea «HTerpupoBaHHbIE TEXHONOTHH U ONTHKA JIOKATH30BAHHBIX CTPYKTYP» OTHOCHT-
Cs K JMCLHUILIHHAM 110 BEIOOPY BapuatuBHOM yactu OITOIT.
VI3ydyeHue muCHMIIIMHEL IpeAIoaraeT HaTHINe y CTYAEHTOB (GyHnaMeHTaIbHBIX 3HAHUI B 06-
nacTi o0wed GU3NKHU, ONTHKH, HHPOPMATHKH.
3HaHus, [OJTyYEHHBIE B PAMKAX H3Y4YeHHs! JaHHOMH AUCUHUIUIMHBL, MOTYT OBITh IIPUMEHEHBI IIPHU
H3YYCHHUH NPYIUX CHEUUATbHBIX JUCIUILIMH 110 TPOQHUIIIO TOTOTOBKH.

3. KOMIETEHIUH OBYYAIOIEIOCSI, POPMUPYEMbBIE B PE3Y.Ib-
TATE OCBOEHUSI JUCIHUITIJINHBI

B pesyibrate ocBoeHHs IHCHHILIAHEL 4aCTHYHO (OPMUPYIOTCS CIIEIYIOIIUE KOMITIETEHIIUH:

e IIK-5; criocoGHOCTB K aHANU3y, pacuéry, IIPOCKTHPOBAHHIO M KOHCTPYHPOBAHHMIO B CO-
OTBETCTBHH C TEXHHICCKUM 33/IaHUEM THUIIOBBIX CHCTEM, IIPHOOPOB, AeTallell H Y3II0B HA CXEMO-
TEXHHYCCKOM M 3JIEMEHTHOM yPOBHSX.

B pesynprate ocBOCHHS JuCHHILIHHBI 06ydaroumiics JACMOHCTPUPYET CJIEAYIOIIHE pe-
3yJILTaThl 00pa3oBaHMS:

3HATb

YMETbH

BJIAJIETH

KaK BBIIOJIHATH aHAJIU3, pac-
4€T, IPOEKTUPOBAHHE H KOH-
CTPYHPOBaHHE B COOTBET-
CTBHH C TEXHUYECKHM 3aja-
HHUEM THUIIOBBIX CHCTEM, IIPHU-
OopoB, nerajieil W y3l0B Ha
CXEMOTEXHUYECKOM MU  3JIe-
MeHTHOM ypoBHsX (ITK-5).

BBIIOJIHATE aHAJIU3, pPacyér,
IIPOCKTUPOBAHHE U KOHCTPY-
HPOBAaHHE B COOTBETCTBHHU C
TCXHUYECKHM 3allaHHuEM TH-
IIOBBIX CHCTEM, NPUOOPOB, I
TaJIed U y3JI0B Ha CXEMOTEX-
HHYECKOM |

ypoBHsx (I1K-5)

9JICMCHTHOM

CIIOCOOHOCTBIO K aHaJu3y,
pacu€Ty, NPOEKTHUPOBAHUIO H
KOHCTPYMPOBAaHUIO B COOT-
BETCTBHH C TEXHHYECKUM 3a-
JIAHHEM THUIOBBIX CHCTEM,
npuOOpOB, NeTanell U y3JIoB
Ha  CXEMOTEXHHYECKOM U
9eMeHTHOM ypoBHsaX (ITK-

3).




4. CTPYKTYPA U COAEPKAHUE JUCIUILINHBI
OOmmas Tpyn0eMKOCTh IUCUHUILIHHEL COCTABIAET 4 3aUeTHEIX equnui, 144 yaca.
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Pasgen 1. O0mue npuHIUNBI OnUcaHus CBETOMHAYIHPOBAHHBIX 00pPa30BaHMil B ONTHYe-
CKHX cpeaax.

1.1, Krnaccupukanmn onruyeckux cpen. Xpomarnaeckas aucnepcus. ONTUYECKHE MOTEPH.
Cootnomenne Kpamepca-Kponura. Henmuneitnsie a¢dexTrl B onThyeckux cpenax. Ilpakruye-
CKHH pacyeT HeTMHEWHBIX BOCIPHUMYHUBOCTEI,

1.2, OcHoBHOE ypaBHEHHe pacrnpocTpaHeHus. Meron oOparHoii 3ana4n paccessHus. Yucien-
HBIC MCTO/IBI aHaIM3a HEeMMHEHHOro ypasuenus lpexunrepa. lpeauHrepoBCcKue CONMUTOHEL
1.3. Onruveckue nunuu cssu. RZ- dopmar KOZMpoBaHusl CUrHaoB. CocpenoToueHHoe u

pacnpeieIéHHOe YCHIICHHE B JIMHHAX CBs3W. IIlyMBI BOJIOKOHHBIX ycunurene. Henmunelnnii
OTBETBUTEIIb. CHCTEMBI C MyJIBTHILIEKCHPOBAHUEM T10 JUTHHAM BOJIH.

Pazjen 2. CucreMbl reHepauuu M ynpaB/ieHHs! JOKAJH30BAHHBIMH OIITHYeCKHM CTPYK-
TypaMu

2.1. Onruyeckue cxeMsl 1y HOPMUPOBAHHS CBETIIBIX IPOCTPaHCTBEHHBIX COIMTOHOB. Hekep-
POBCKHE ONTUYECKUC Cpella M HEIMHCWHOCTH BBICIIMX MOPSAKOB. ONTHYECKHE 3JIEMEHTHI C
HaCBHIIAIOIEHCsT HETMHEHHOCTEIO. [lepexo/iHble HETMHEHHOCTH U GUCTAGHIIBHOCTE,

2.2, YCTOMYMBOCTH CONUTOHHBIX pelreHui. JIMHeHHEIH aHam3. Meron ManbIX BO3MyIIEHHI.
Kpurepuit BaxutoBa-Komokonosa. Acummrornueckuit amanms. CTONKHOBEHHS COJIUTOHOB.
MHOroCoNUTORHEBIE B3aHMO/IEHCTBHISA. BpH3epbl U CBA3aHHbBIE COTHTOHEL.




2.3. JluccunaTuBHEIE ONTHYECKHE CONUTOHEL YpaBHEHHE ['un3bypra-Jlangay. BapuanuosHsrit
aHa/m3. YHCICHHbIH aHAIN3 CIEKTPATbHBIME METOaMH. | 'eHepawys AMCCHIATHBHIX COJIATO-
HOB B BOJIOKOHHBIX JIa3epax.
2.4. Buxpesble onTHyeckue my4kd. HachIIArOMuUiics MOrIoTHTeNb, TeXHONOIHS ONTHIECKOrO
3axBaTa. ' eHepalus yCTONYMBEIX ONTHYECKUX BUXPEH B TOTYIPOBOJHUKOBBIX CTPKyTpax.
2.5. Mogs1 Jlarrepa-Iayca. MeToap! ynpaBlieHHsS: MOMEHTOM MMITyJIbCa BUXPEBBIX My4KOB. [Ipo-
CKTHPOBAHUC BBICOKOEMKHMX JIMHHH CBS3M HA OCHOBE ONTHYECKHX BHXpeH. Y4eT aToMHO-
ONTHYECKUX BO3MYIICHHIH.
Pazpen 3. CucreMbl B ycTpoiicTBa ¢ MOJHOCTBIO ONTHYECKHM YIpaBJIeHHEM Ha OCHOBE
NEPCNEeKTUBHBIX ONTHYECKHX MATePHAJIOB.
3.1.  Onruyeckue cCpefbl ¢ HABEACHHBIMH HEIMHEHHOCTIMY. Mopnynsmus  HenuueiiHo-
AUCTICPCHOHHBIX M INCCUIIATUBHBIX XapaKTEPUCTHK B PE30HAHCHBIX cpezax. JIoNHpoBaHHbIE OTl-
THUYECKHE MaTpUIbI. “MeIeHHbBINH” CBET.
3.2, MHEKpOCTPYKTYpHPOBAHHbIE ONTHYECKHE CPEHbl M ONTHYECKHE peuretkd. PoTOHHEBIE
KpuCTaLUIbl. HenuHelHble MHOTOCEP/IIeBUHHEBIE BOJIOKOHHBIE MATPHLIBL «IIpaBeie» u «JIeBbley
ONTHYECKHe cpebl. OTpHIATEBHBI M0Ka3aTelh IpeIOMIEH . MeTaMaTepuabl. OKpaHUPOB-
Ka 9JIEKTPOMAarHUTHBIX CHTHAJIOB.
3.3, T'azoHamoJHEHHBIE MOJBIE ONTHYECKHE BOJOKHA. TeXHOIOHH 3arpy3KH XOJOIHBIX aTo-
MOB. [IpHHIHUIIBI yJIepsKaHUsT XOJOMHBIX ATOMOB B BOJHOBOJHBIX CHCTEMAX, Manunynuposanue
MHKPO- M HAaHOOOBEKTAMH B ONTHYECKHX Iy4KaX. ATOMHEIA au3aiiH. CIIOCO6 ONTHYECKOro
TPaHCIIOPTa MUKPOOOBEKTOB.

JIaGopaTopHblit npakTHKyM.
JLP.Nel. «Pacyer mapameTpoB BOJOKOHHBIX CBETOBOJIOB.» (2 ).
JLP.Ne2. «M3yuenne IuCIIepCHBIX XapaKTePHCTHK B BOJOKOHHbIX CBETOBOJOB.» (2 u).
JLP.Ne3. «MonenupoBanue ypaBHeHHe PaclpOCTPAHEHHS B YHCTOM JUCTIIEPCHOHHOM PEKUMEY
(2 9).
JLP.Ned.  «MopnenupoBanie pacnpoCTpaHEHs OINTHYECKHX HUMITYyJIbCOB B JHCIIEPCHOHHO-
HEJIMHEWHOMH cpeney (4 u).
JLP.Ne5. «MopenupoBanue 06pa3oBanus yIapHOil BOIHEL orubaromei» (2 u).
JL.P.Ne6. «<MonenupoBanue 06pa3oBaHHs ONTHYECKUX COTHTOHOBY (6 u).

4. OBPA30OBATEJIBHBIE TEXHOJIOI' U

4.1. AKTUBHBIE H HHTEPAKTHUBHBIE GOPMBI o0y4eHmus.

C nenbio GpopMupOBaHHS M Pa3BUTHA IPODECCHOHATBLHBIX HABBIKOB CTYICHTOB B y4eb-
HOM IIpOECCE HCIONB3YIOTCSA aKTHBHBIC M MHTEPaKTHBHEIE ()OPMBI IPOBENCHHS 3aHATHI B CO-
HCTAHUH C BHEAYIMTOPHOI pabOTOH: KOHTPOJIBHEIC ayUTOPHEIE PaGOTHL, HHMBHyabHEIE J10-
MatHue paboTsl. IIpeaycMOTpeHs! MacTep-KIIacch! (I1eMOHCTpauys Ha 71ab0PaTOPHBIX 3aHATUSIX
IIPUHITUIIOB PabOThI CO CPeoil pa3paboTKK MPOrpaMMHOrO obecrieuenus, ocoGeHHOCTel paspa-
OOTKH aIrOPUTMOB MaTEMaTHIECKOTO MOJIEIHPOBAHHUS CIOKHEIX O THUECKHX CHCTEM).

4.2. CamocrosTe/bHAS paG0Ta CTYEHTOB.

CamocrosTenbHas (BHeayUTOPHas) paGoTa CTYJEHTOB BKIIOYACT 3aKpEIUIEHHE TEOPETH-
HeCKOro Marepuana Ipd MOArOTOBKE K BEITOTHCHUIO MHJMBHyalbHOH JOMAIIHel paGoTh u
nabopaTopHbIX paGoT. OCHOBA CAMOCTOATENEHON PaGoTHI - U3Y4YEHHE JINTEPATYPHI [0 PEKOMEH-
AOBAHHBIM MCTOIHHKAM M KOHCIEKTY JICKIHIf, pelICHHE BBIIAHHBIX IIPENOaBATeNIeM IPAKTUKH
3aza4, MOAroTOBKA M OTYET IO JTab0paTopHBEIM paboTaM.




4.3. MyJbTHMeHITHbIE TeXHOJIOTHH 00y4eHHsI.
HexoTopble U3 JEKIMOHHBIX, IPAKTHYECKUX U JTaOOPATOPHBIX 3aHATHI IPOBOJATCS B BU-

Jie TIPe3CHTAllMi B MYJbTUMEIUHHON ayuTopun (Hanpumep, ayn. 430-3, 420-3) ¢ ucnonan3osa-

HHEM KOMIIBIOTEPHOT0 IpoekTopa. CTyaeHTaM ImpeloCTaBIIseTCss KOMIIBIOTEPHBIH Kype JIEKIHH.

KoMIiproTepHEIe TeXHOIOIHH HCTIONB3YIOTCS U1t 0hOopMIIeHHUS 1aGOpaTOPHEIX paboT.

4.4. JIekuuu NPUIJIAMIEHHBIX CIEIHATUCTOB.,
B pamkax y4e6HOro Kypca ITaHHPYIOTCS JICKIIMH MPUIJIANIEHHBIX CIIEIHAINCTOB U3 VH-
cruryTa criekrpockonuu PAH (r. Mocksa).

5. OHEHOYHBIE CPEJCTBA UISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTMH,
MMPOMEXYTOYHOMN ATTECTAIIAA 1O U'TOT'AM OCBOEHUSI JUCHUIIIN-
HbI 1 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOI
PABOTBI CTYAEHTOB

5.1 . Bonpoce! auis 3a4eTa ¢ OLeHKOH

1. Knaccupukanuu ontudeckux cpel. MaTepuaibl U U3rOTOBJIEHHE. XPOMATHUECKAS JHC-
nepcust. Onruyeckue notepu. Coornomenue Kpamepca-Kponura.

2. Henuneiinble 9 QeKThl B ONTHYECKUX cpeaX. MHUKPOCKONMIECKHE BBIPAXKEHHUS IS He-
JIMHEHHBIX BOCHPUUMYMBOCTEH. IIpakTHyeckuil pacueT HeNMHENHBIX BOCIPHUMYHBO-
CTEeH.

3. OcHoBHOE ypaBHeHHE pacHpocTpaHeHus. UHCIEeHHBIE METOIbI aHAIu3a HEIHHEHHOro
ypaBuenus [llpenunrepa.

4. Meron o6paTHoii 3anaun paccesaus. [llpeIMHIepOBCKHE COMUTOHBI.

5. Bomyxnennoe xom6uHanuonnoe paccesnue (BKP). Ienepamus conuronos BKP. Bosno-
koHHble BKP-ycunmurenu. BrmyxaenHoe koMOHHANMOHHOE camopaccesiHue. demroce-
KYHJIHBIE COJTUTOHBIL

6. Onruyeckne muuuu CBA3H. RZ- popmar kopupoBanus curxasoB. CoCpeoTOUEHHOE 1
pacmpesieiéHHOe yCHICHHE B JMHHAX CBsA3H. LIlymMbI BOJOKOHHEIX ycuiauteneit. Hemu-
HEHHBIN OTBETBUTEIID.

7. TeMHBIE COMUTOHBL B3auMOIEHCTBHE TEMHBIX COJMTOHOB. Ilepenaua ONTHYECKOH HH-
(GopManuy ¢ MOMOIIBIO TEMHEIX COJUTOHOB.

8. CucTeMbl ¢ MyNBTUILIEKCHPOBAHHEM 110 JUIMHAM BOJH. [IpOeKTHPOBAHHE CHCTEM Ha 0C-
HOBE COJIATOHOB C ynpaBisieMoil aucrepcued. COMUTOHHbBIE TEXHOJIOTHH 10 MPUHIUITY
“Ha OTHOM yHIIe”.

9. Onruyeckue cXeMbl i GOPMUPOBAHMUS CBETIIBIX IIPOCTPAHCTBEHHBIX COTHTOHOB. I1po-
cTpaHCTBeHHas popma HenmuueiiHoro ypasuenus Illpenunrepa. CHCTEMBI yIpaBieHHs
IPOCTPaHCTBEHHO-BPEMEHHOM JUHAMUKON ONTHYECKHX JIOKAJTU30BAHHBIX CTPYKTYP.

10. HexeppoBsckue ontuyeckue cpefia M HEIMHEHHOCTH BBICIIMX TOPSAKOB. OITHYECKHE
9JIEMEHTBI C HACBINIAIOLICHCS HETMHEHHOCThIO. [lepexonHple HenuHelHOCTH M GucTa-
OUIIBHOCTB.

11. YeroitunBocTy comuronnbIX pemenuii. JInHeHnbli ananu3. MeTos MabIX BO3MYIIEHHUIA.
KpuTtepuit Baxurosa-Konokonosa. ACHMOTOTHYECKHI aHAINS.

12. CronKkHOBEHUS COMMUTOHOB. MHOTrOCOTHTOHHBIE B3aNMOJIEHCTBHS. Bpu3eps! H CBA3aHHbIE
COJINTOHBL.




13. luccunatuBHble ONTHYECKHME CONMTOHEL YpaBHeHHe ['mu3Gypra-Jlamnay. Bapuanmon-
HBI aHanu3. YHCIEeHHBI aHaIM3 CIEKTPAIFHBIMH MeToaaMH. ['eHepaims AMCCHIIATHB-
HBIX COJINTOHOB B BOJIOKOHHEBIX JIa3epax.

14. BuxpeBsle onTudeckue mydku. HachImarommiics morimoTuTesb. TeXHONOTHS ONTHYECKO-
ro 3axBaTa. ['eHepanus yCTONUHMBEIX ONTHYECKUX BUXPEHl B ONYIIPOBOJHUKOBEIX CTPYK-
Typax.

15. Mongr Jlarrepa-I'ayca. MeToznp! ynpaBleHHsI MOMEHTOM HMILYJIBCA BUXPEBBIX MYYKOB.
IIpoekTHpoBaHHe BBHICOKOEMKHX JIMHMM CBS3H Ha OCHOBE ONTHYECKHX BHXpel. Yuer
ATOMHO-OIITUYECKUX BO3MYIIICHUH.

16. Ontiueckue myau. CTONKHOBEHHS JIa3€PHBIX ITYJIb.

17. Ontudeckue cpeibl ¢ THTAHTCKUMH —HEMHHEHHOCTAMH. MOJYJIANUS HETHHEHHO-
JAUCIEPCHOHHBIX M JMCCHUIIATHBHBIX XapaKTEPUCTUK B PE3OHAHCHBIX cpexax. Jlomupo-
BaHHBIE ONTHYECKHUE MATPHUIIEL. “MeJUIeHHEBIN" CBET.

18. MUKpPOCTPYKTYpHpOBaHHbBIE ONTHYECKHE CPEJIbl U ONTHYECKUE pelneTkH. DOoToHHbIE 3a-
IPCUICHHBIE 30HBL. DOTOHHBIE KPHCTAUIBL. MeTo/] KOHEUHBIX 3JIeMEHTOB. HennueliHblie
MHOT'OCEPILEBHHHBIE BOJIOKOHHBIE MATPHIIEI.

19. «IIpaBeie» u «JleBble» onTHyeckme cpeibl. OTPULATENBHEIN T0KA3aTeNb MPEIOMICHHS.
Meramarepuansl. Pemtenue npo6nems! nupaKkIMOHHOTO mpesiesa. DKpaHHPOBKa HIIeK-
TPOMAarHUTHBIX CHTHAJIOB.

20. Henuuelinble B3anMOJIEHCTBHS OMMHOYHBIX (OTOHOB. BpeMeHHOE KOAMPOBAHHE KBAHTO-
BBIX ONTHYECKHX COCTOSHHUM. OOpaboTka onTHYeCKOi HHPOPMAIMH B KACKAHBIX OIITH-
YECKUX CXEMax.

21. ManumynupoBaHue MUKPO- H HAHOOGHEKTAMH B ONITHYECKHUX My4KaX. ATOMHBIH JU3aiiH.
Crioco6 onTHYecKoro TpaHCHopTa MEKPOOOBEKTOB.

22. I'a30HaMNO/HEHHBIE TOJIbIE ONTHYECKHE BOJOKHA. TEXHOIOTHH 3arpy3KH XOJOIHBIX aTo-
MOB. [IpHHIMIIEL y/€pKaHUs XOJIOHBIX aTOMOB B BOJIHOBOJHBIX cHcTeMaX. | eHeparus
ONTHYECKUX CTPYKTYP B Ia303aII0THEHHBIX BOJIOKHAX.

S.2. Bonpoce! juisi pelTHHr-KOHTPOJIei

Peiirunr-xourpoan Ne 1

Buner Nel.
1. Kimaccudukanuy onTHYecKux cpej.
2. HenuHeliHbli OTBETBUTED.

buner No2.
1. Xpomaruueckasi JUCIIepCus.
2. llpeaMHrepOBCKUE COIUTOHEI.

bunet No3
1. OnTHyeckue noTepw.
2. RZ- popmar xopoBaHUs CUTHATIOB.

bunet Ne4

1. Coornomenue Kpamepca-Kponura.

2. HncneHHble METOMIBI aHATM3A HeNHHeHOro ypasrenus [lpenunrepa.
bunet NoS
1. Henunerinele 3¢ GexThl B ONTHYECKHUX Cpenax.




2. CucreMsl ¢ MYJIbTUIIJIEKCUPOBAHUEM 110 JJIMHAM BOJIH.

PedTHHr-KOHTPOJbL Ne 2

buner Nel.
1. Ontrueckue cxeMsl 171t HOPMHUPOBAHUS CBETIIBIX IPOCTPAHCTBEHHBIX COTUTOHOB.
2. Y4eT aTOMHO-ONTHYECKHX BO3MYIIECHHIHA.
bunet Ne2.
1.HexeppoBckue onTudeckue cpeia ¥ HENHHEHHOCTH BBICIIMX HOPSIKOB.
2. Mogg! Jlarrepa-I"ayca.
Bunet Ne3.
1. OnTHueckue 3JIeMEHTHI ¢ HaChIIAIOMIENCs HeIMHEHHOCTBIO.
2. MeToibl ynpaBieHUsI MOMEHTOM HMITYJIECa BUXPEBBIX ITyYKOB.
buner Ne4.
1. Ilepexoiuple HENMUHEHHOCTH U OUCTAOMIIEHOCTE.
2. BuxpeBble ONTHYECKHE ITyUYKH.
bunet Ne5.
1.YcTOHYNBOCTH COMTUTOHHBIX PELIEHUIA.
2. I'enepanust yCTOHYMBBIX ONTHYECKUX BUXPEil B IIOJyIIPOBOTHUKOBEIX CTPKYTpaX.

PeiiTunr-konrpoan Ne 3

Buner Nel.
1. OnTHueckue cpesibl ¢ HaBeAEHHBIMU HEITHHEHOCTSIMH.
2. "a30HanoHeHHEIE TOJIbIE ONITHYECKHE BOJIOKHA.
Bunet No2.
1.Monyssiuust HeIMHEHHO-TUCTIEPCHOHHBIX H JUCCHIATUBHBIX XapaKTEPHCTHK B PE30HAHCHBIX
cpenax.
2. ATOMHBIH TH3aiiH.
Buner Ne3.
1. JlonmupoBaHHBIE ONTHYECKHE MATPHIIEL
2. ManunynipoBaHie MHKPO- H HAHOOOBEKTAMHU B ONITUYECKUX MTYUKaX.
Buner Ne4,
1. MEKPOCTPYKTYpHpPOBaHHEIE ONTHIECKHE CPEIBI K ONTHYECKHE PEIIETKH.
2. Cnoco6 onTHYecKOoro TpaHCIopTa MUKPOOOHEKTOB.

S.3. Bonipockl K caMOCTOATENbLHOI paboTe CTYICHTA

1. OnTHyeckue COMUTOHBL: (yHTAMEHTALHBIE COJTMTOHBI M CONTHTOHBI BRICIINX TOPSIIKOB.

2. BzaumopneHCTBHE ONTHYECKHX COJMTOHOB.

3. CxaTue ONTHYECKHX UMITYIECOB: BOJIOKOHHO-PENIETYATEIE KOMIIPECCOPEL.

4.  Cixarue ONTHYECKHX HMITYJIECOB: KOMIIPECCOPHI HA MHOTOCOJIMTOHHOM CHKATHH.

5. llapamerpuyeckoe B3anMosieicTBHE EMTOCEKYHIHBIX HMITYJILCOB: T€HEPAIUs BTOPOL
rapmonuku (I'BI).

6. Ilapamerpuyeckoe ycHIeHHE KOPOTKHX UMILYJIBCOB.

7. T'enepanus cyMMapHBIX M Pa3HOCTHBIX 4acTOT. [lapaMeTpHyecKye CONHTOHEL
8. Meron obpartHoii 3amaun paccesHus npu pemennn HYIII.

9.  Bonoxonnsle nazepsi.




6. YYEBHO-METOJANYECKOE H HHO®OPMAIIMOHHOE OBECIIEYEHHUE JIVIC-

IMUITJIMHBI
HazBanue u BEIXOJHEBIE TaHHEIE Hanu4ue B aekTpoHHOM
n/m | (aBTOp, BUJ M3IaHUS, H31aTEILCTBO, H3IaHHS, o6ubmauorexe Bal'yY
KOJINYECTBO CTPAHHIT)
1 2 3
OcHoBHas quTEpaTYpa

Yucnennsle MeTo bl [DnekTponHsli pecype] / H. | http://www.studentlibrary.ru/book/
C. baxsanos, H. I1. )Kuakos, I'. M. KoGenpkos. - | ISBN9785996326167.html

1 | 8-e m3x. (a1.). - M.: BUHOM, 2015. - (Knaccu-
YECKHUH YHUBEPCUTETCKUI YUeOHHUK).
bopucos A.b., Kucenes B.B, KBasnoanomepnsie | http://www.studentlibrary.ru/book/
MarHuTHbIE COJIMTOHEI [DIeKTpoHHBIH pecypce] - | ISBN9785922115902.html

2 | M.: ®USMATIIUT, 2014. - ISBN 978-5-9221-
1590-2.
Hubppakuuonnas ontuka u  HaHopoToHHKa | http://www.studentlibrary.ru/book/
[Onextponnslit pecypc] / Besyc E.A., Brikos | ISBN9785922115711.html
HLA., ockonosuy JIJI., KoBanes A.A., Kotmsp

3 B.B., HamumoB A.T'., ITopdupses A.Il., Cxuna-
HoB P.B., Coiiep B.A., Cradees C.C., Xonuna
C.H. - M.: DU3MATIJIUT, 2014. —
ISBN 978-5-9221-1571-1.

JonoanuTensHas JuTepaTypa

WMurepaktuBnple  cuctembr  Scilab, Matlab, | http://www.studentlibrary.ru/book/
Mathcad [OnexTponusii pecype]: yue6Hoe mo- | ISBN9785788217154.html

1 cobue / L.E. ITnemnuckas. - Kazaus: M3narens-
creo KHUTY, 2014. —
ISBN 978-5-7882-1715-4.
MatemaTnueckue BOIpPOCEI YHCIEHHOro pere- | http://www.studentlibrary.ru/book/
HUS TUNEpOOIMYecKHX cucTeM ypaBHeHuit | ISBN9785922111980.html

’ [Onexrponnsii pecypc] / Kymuxosckmit A.T.,
[Toropenos H.B., Ceménos A.IO. - M.: ®U3-
MATIJIMT, 2012. - ISBN 978-5-9221-1198-0.
Metozpl ananusa u CHHTe3a KOTEpEeHTHEIX cBe- | http://www.studentlibrary.ru/book/
TOBBIX MMOJIel [OnekTpoHHEIH pecype] / Bomoct- | ISBN9785922115865.html

3 | muxoB B.I' - M.: ©UBMATIJIUT, 2014. —
ISBN 978-5-9221-1586-5.

7. MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHUE JUCLUTLINHBI
MarepuansHo-TexHHYeCKOe 00eCIIeYeHHE TUCIUIINHEL BKIIOUACT:

® Ay[UTOPHH JUIA NPOBEICHUS JICKIHOHHBIX, IPAKTHYESCKUX U JTaOOPATOPHEIX 3aHSTHIA,
OCHAIIEHHBIC COBPEMEHHBIMU MEPCOHAIBHBIME KOMIBIOTEPAMH, 00beHHEHHBIMY B JIOKaJIbHYIO
BEIYHC/IUTCIIEHYIO CETh M YKOMIUICKTOBAHHBIMU HEOOXOJMMBIM CHCTEMHBIM IPOrPaMMHBIM
obecnieuenuem (511-3, 100-3,1226-3,106-3);

®  KOMIIBIOTEPEI CO CHENHATH3MPOBAHHBIM MPOrPaMMHBIM obecrieyenueM (maxers: MatCad,
MatLab);

*  KaberpalbHbIe MyIbTHMEIMHHEIE CpezcTsa (aya. 430-3,420-3);
®  DJIEKTPOHHBIE 3AITUCH JIEKIIHH.
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