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| 1. IEJW OCBOEHMS JUCIUILIAHBI

Hennro dCBoeHHs[ JUCHMIIMEEL  (MHTerpUpOBaHHBIE TEXHONOTMH K  OITHKA
JIOKaJIH30BaHHBIX prYKTyp)) SIBIIACTCS O3HAKOMJICHHE C HO bBIMW IIPHHIHIIAMH HE JTHHEHHO-
ONTHYECKOTO prF,BJIeHI/ISI (bOpMI/IpOBaHI/IeM 151 pﬂGIIpOLTpaHeHHCM LBBTOHH,[L}'LIMPOB&HHM‘{
OIITHYECKHUX 06pa3pBaHI/II/I B NCPCIICKTHBHEIX OITHYECKHX cpenax, a TakiKe c COBPECMCHHBIMH
TEXHONIOTHSIMH CO3M@HMS YCTPOHCTB st dbdekTiBHON 06paboTkn HH(POPMAIIHH, OITHYECKOrO
3axBaTa U Tpchnopra MUKPO X HAaHOCTPYKTYP.

3agaun:

® M3y4YeHHE OCHOB pa3pabOTKM W CO3JIaHUS BBICOKOCTAOMIILHEIX, KOMITAKTHBIX,
pEeAIM30BaHHBIX B eauHOM Moxyie (on-chip optical technology) wucrounukos
JIOKAIM30BAHHBIX ONITHYECKHX COCTOSIHMUIA;

® I/ISY‘ICHPl? CII0C000B ICHCpaNWU H I3KCICPUMEHTAILHOTO HabIIOICHIS COJIMTOHHBIX
pe)KI/IMOB PacIIpoCTPaHCHUA OIITHYCCKOI'O IIOJI, ;

o OCBOCHI/IZ aJ'II‘OpI/ITMOB JUCIICHHOTO MOISIHPOBAHUS CIOMHLIX ATOMHO- OII’IHIICCKHX
CUCTEM, peaJII/ISOBaHHBIX Ha OCHOBC IEPCIICKTHBHBIX ONTHYECKHX MATEPHAIORE.
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2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

?ﬂncuHHm/IHb «MHTerpupOBatHbe TEXHONOTMH M ONTHKA JIOKAJIM30BAHHBIX CTPYKTYP»
OTHOCHTCS K AMCLUIUIMHAM YacTH, OPMHEPYEMOii Y9aCTHUKaM# 00pa3oBaTeTbHBIX OTHOIICHHI, -
I
3. HHAHHPYEMLIE PE3YJILTATHI OBYYEHWMS IO JUCHUATLINHE
Iltanupyemele pe3ynbTaThl OOy4eHHS 110 JIHCIUILIHHE, COOTHECEHHEIE C IUIAHUPYEMBIME
esynbraramu ocBoeHust OTIOIT (KoMIIeTeHIMAME i HHANKATOPAMH IOCTHKEHHS KOMITETCHITHIT)’

DopmMupyemMble IlnaHupyeMble PE3YILTATEI 0GY4eHIs 110 INCHUTINHE, B COOTBETCTBHN € HHANKATOPOM Hanmenosanne
KOMITeTCHLMH MOCTHIHKEHUSA KOMIETEN N OHEHOYUHOTO CpeacTRa®
(xon, Mpankarop 1ocTHReHNs KOMNETeHInH PesynntaThi oy enus no
COAEpRANNE k00, codepacatue unouKamopa AHCUHTVIHHE
KOMITETEHIHK) o
11K [IK-1.1. 3HaeT npUHIMIIE FeHepaluy | 3HaeT: MPUHIAMIEI TecroBsie

H3JTyYEeHHS JIa3€PaMH, SJIEMEHTHYIO reHepaluH H3JTYYEHHS | BOMPOCHI
6a3y f1a3epHO TEXHUKH, OCHOBHBIE Jazepamuy; ajeMeHTHyI0 | CuryanvoHHBIE .
THIIbI M XapPaKTEPUCTUKH ONTHYECCKHX 633}' J'IaBepdeI TCXHHKH, 3aJdaqdH
CUCTEM JIa3epHBIX ONTHKO- Ymeer: ; anayn3uposath | IlpakTHko-
5JIEKTPOHHBIX IIPUOGOPOB U B3aMMOZEHCTBIE JIA36PHOTO | OPUEHTHPOBAHHO
06OpynOBaHNS, TIPHHIHIIEI U3IIyYEHUS chaTepHa.naMH U | € 3a1aHue
KOHCprHPOBaHHH JIA3CPHBIX ONTHKO- cpeaamu; MPUMEHSATE &
SJIEKTPOHHBIX PUOOPOB, HX Y370B U MH(OPMALMOHHBIE pPeCyPChI
SJICMEHTOB, OMIACHBIC U BPCIHEIC H TEXHOJIOIHH,
IKCIUTyaTallMOHHBIE (GaKTOPBI, UX Buaageer: nasbikamu paGotsl
TIpeNIEIBHO-I0MYCTUMbIE YPOBHH co cpenchafo
BOSﬂQﬁCTBHﬂ Ha 49CJI0BE€Ka, TCXHUKY H KOMHBIOTepHOFO
oxpy;}xafomylo cpexy rpu HpoeKTI/IpOBa‘HI/I}I,
BKCHJ'%IyaTaHI/II/I J'IﬂBBpHBIX CHUCTEM U I/ICI’IOJ’ILSYIOH.‘I/IMI/ICH pu
TEXHOJIOTH. KOHCprHpoanHH Y37I0B U
ITK-1.2. Ymeer onpenensars OmokoB Ja3ePHBIX
IapaMeTPhl U XapakTCPUCTHKA KOMIIJICKCOB,

3JIEMEHTOB JIA3€PHBIX CHCTEM H ‘
TEXHOJIOT Mt [T 3aJaHHBIX YCIIOBUH 1
PEKUMOB DKCIUTyaTALIHH,
AHAJIU3UPOBATE B3aUMOJIEHCTBHE
Na3epHOro M3Ty4YeHHs C MaTepHanamu
U cpejlaMy, IPUMCHATh
HH(pOPMALIMOHHBIC PECYPCHI U




TEXHOJIOTHH, IIPEACTABIIATE
uH(OpMANIo B
CHCT¢MATHU3UPOBAHHOM BHIE,
paGoTaTh ¢ HAyYHO-TEXHHUYECKOM
JIHTef)aTypoi/’I 1 MHpOpManHei.
IIK-1.3. Bnageet HaBBIKamu paGoThI
CO CPE/ICTBAMH KOMITHIOTEPHOIO
NPOEKTUPOBAHHS, HCTIOJb3yeMBIMH
npu Ij(OHCprI/IpOBaHI/II/I Y3JI0B |
6JI0KOB JTa3epHBIX KOMILIEKCOB,
HaBBIKAMM IIPOSKTHPOBAHHUS THUIIOBBIX
CHCTEM, IPUOCOPOB, Y3JI0B U AeTalei
Ja3ePHOM TEXHHKH, Ta3ePHBIX OIITHKO-
5JIEKTPOHHBIX TIPHGOPOB U CHCTEM.

IIK-3 ITK-3.1. 3naer NIPUHUMIBE! | 3HAET: NPUHITHIIBE TecToBBIC
KOHCTPYHPOBAHUA Ja3ePHBIX ONTHUKO- | KOHCTPYHPOBAHHS JIa3ePHBIX | BOIPOCHI
9JIEKTPOHHBIX TPUOOPOB, HX Y3JIOB M | ONTHKO-3JIEKTPOHHEIX Cutyanmonusie
SIIEMEHTOB, SIIEMEHTHYIO Oa3sy, | npubopoB, WX y3JOB W | 33Ja4H
UCIIOJIb3YEeMYIO B HM3IEIMIX JIa3epPHON | 3]1IEMEHTOR; IMpakTHKo-
TEeXHUKH. 3JIEMEHTHYIO Ga3sy, | OpMCHTHPOBAHHO
[IK-3.2. Vmeer BEIOMpaTh MeTOA(HI) | HCIIONB3YEMYIO B H3JENHAX | € 3a1aHHe
pacugTa npH pa3paGoTKe JIA3CPHBIX | NA3ePHOM TEXHHMKML,
npubOPOB M CHCTEM, pPacCUMTHIBATL | YMeer: nondupaThb
HapayeTpel 17} XapaKTePUCTUKH | 1O 3a[aHHBIM IapaMeTpaM u
OINTHHECKOTO y3/1a JIa3¢pHBIX | XapakTepucTHKaM
TpUGOPOB M CHCTEM, KOHCTPYHPOBATh | 3JIEMEHTHYIO 6a3y Ja3epHBIX
TUTIOBBIE JIETANM M Y3/Ibl JIA3SPHOM npubopos % CHCTEM;

TEXHUKH, TOAGHPATh IO 3aJAHHBIM IPUMEHSTD
napaMeTpaM U XapaKTepUCTUKaM | HHOOPMALMOHHBIE PECYpPCHI
3JIEMEHTHYIO 6azy JIa3€PHBIX | U TEXHOJIOTHH;;
NPHUOOPOR U CHCTEM. Buapgeer:

IK-3.3. Bnageer  NpHKIAJHEIMA PUKITATHBIMU
nporpaMMaMi  pacuéra  JIa3€PHBIX | IPOrpaMMaMy pacuéra
OINTHKO-TEKTPOHHBIX npuOOpoB, | JIa3ePHBIX ONITUKO-
KOMITBIOTepHBIMHA TEXHOJIOTHAMH | 3JIEKTPOHHBIX TIPHOOPOB.
pacuéra H KOHCTPYMPOBaHUA

Jla3epHbIX OITHKO-3IEKTPOHHBIX

npubopoB;

IIK-4 [IK-4.1. 3naer meToAel M cpeiacTBa | 3HaeT: METOMALI M CpeAcTBA | TecTOBbIE
IUIAHUPOBAHHUS U OpraHU3aLMy | IJIAHUPOBAHUA H BOIIPOCHI
HCCIIGHOBAHMA W pa3paboOTOK B | OpraHW3aluy uccnefoBanuii | CUTyaLlHOHHBIE
o6nacTH NasepHBIX W KBAaHTOBBIX | W Pa3paboOTOK; METOMBI 3a0a4u
TOXHOJIOTHH, METOAbl MPOBENEHHd | MPOBeeHHs dKcrepumMenToB | [pakTHko-
3KCIIGPUMEHTOB - M HaOmofleHuH, | ¥ HaOJIFOAeHHH, 0000LIEHHS | OPHEHTHPOBAHHO
00o0ineHus 17§ 06paboTkH | U 06paGoTKH HHGOPMALME;. | € 3a/IaHKe
nHbopMaryH, Ymeer: HaXOIWTh
TIK-4.2. Ymeer HAXOIWTEH | aHAIUTUYECKHE PEIIeHHUs
QHUTNTHYCCKHE  pelleHMs  3ajad | 3a]a4 KBaHTOBOM TEOPHH;

KBAHTOBOM  TeopuH,  mnpuMeHaTs | Baageer: MEeTOlaMHU
HOPMATHBHYIO JOKYMEHTALMIO, | OpraHM3alliH U IIPOBEICHUL

CBSI3aHHYIO C IIPOBEAEHHEM HAYYHO-
HCCIIG/IOBATENILCKUX W OINBITHO-
KOHCTPYKTOPCKHX pabot, ohopmiars
pe3yJIBLTATHI HAYYHO-
UCCAEAOBATEBCKUX W ONBITHO-
KOHCTPYKTOPCKUX paGoT, HPUMEHSTH
METO/bI IPOBEICHUS IKCTIEPUMEHTOB,
TIK-443. Bianeer MeToaamMu
OpraHU3aluy u HPOBEACHHUA
U3MEpeHHH W HCCIeNOBaHHM B

HU3MEpEHU U UCClIeIOBaHHI
B 00JIaCTH JIa3epHbIX U
KBAHTOBBIX TEXHOJIOTHIA,
BKJIFOYas [IAHUPOBAHHUE,
pa3paboTKy, OpraHu3alyio 1
IIPOBEJIEHHE HCCIIe/IOBAHUIA;,




06JIa¢TI/I JIA3CpHBIX MW KBAHTOBBIX
TeXHOHOFHﬁ, BKJIKOYAA IITTAHUPOBAHHE,

pa3paboTKy, OpraHH3aIu u
[IPOBEACHUE WCCIIENOBAHUIT,
HAaBbIKAMHU [IPUMEHEHHS

MaTEeMaTH4eCKOro  ammapaTta i
peLIeHUs] TUTIOBBIX 3a7a4 KBaHTOBOM
MEXaHWKHM, COCTaBJIEHMS  OTYETOB
(pa3menoB OTHETOB) MO TeMe WM IIO
pe3yJbTaTam NIPOBEIEHHBIX
IKCHEPUMEHTOB..

4. OBBEM I CTPYKTYPA I[I/ICHI/IHJII/IHBI
TpyROeMKOCTb MUCIMILTMALT COCTABIAET 3 3a4eTHBIX e;[HHIm, 108 gacos
thopma o0yueHus — oyHast |

Konraxrran paGora ofiysaiouimxes Dopmet
2 C IIeJAarOrH4ecKuM pabOTHHKOM 3 TEKYIIEro
3 g & 0 = ,E KOHTPOIIA
Ne | HammenopaHue TeM H/HIN pasAeioB/teM g § & g 5 g I g % 12 g YCMEBAEMOCTH,
n/n AVCUHTUIMHEI - = = 2E Bk | 238 g% bopma
3 5 E =5 g..é SES 13 B NPOMEIKYTOUHOM
g = £ g g% | « 2% & arrecTauny
- = = 5 L (no cemecmpam)

1 Obuge  NPUHUMOBL  OIMCAHKA Pelirunr-
CBETOMHIYLIHPOBAHHERIX 8 2 6 3 6 - 9 KoHTpons Nol
obpasopanuit B ONTHYECKUX CPejiax.

2 CHCTEMBI TeHEPALMK U yTIPaBIICHHS PefiTiHr-
JIOKATH3OBAHHLIMM ~ ONTHYECKHMH 8 ﬁ 6 3 6 - 9 KOHTpOJIL Ne2
CTPYKTYpaMK

3 Cueremsl o YCTIpO¥HCcTBa  C Pefrunr-
ITOJIHOCTEIO ONITHYECKUM KOHTPOIb No3
VIIpaBIeHUEM Ha OCHOBE 8 @ 6 3 6 - 9
IEpPCIeKTHBHBIX ONITHYECKUX
MaTepHaIoB

Beero 3a 8 cemectp: - - 18 9 18 - 27 Dizamen 36 4

Hanuuue B qucrminae KIT/KP . - s . - i - 5

HWroro no aucunnmume - - 18 9 18 » 27 Ox3zamen 36 4

Conep:xanne JJeKIMOHHBIX 3AHATHH 110 nﬁlcummma[e
Paspen 1. OOmue TpUHIUIBI OIMKCAHKS CBCTOMH/IYIIUPOBAHHBIX 00Pa3soBaHMH B ONTHYE-CKHX
cpejiax. |
1.1. Krnaccnpukarmu ontudeckux cpexn. Xpomaruueckas pucnepcus. ONTHYECKHE TOTEPH.
Coornomenne Kpamepca-Kponura. Henuneiinsle 3pdeKTsl B ﬁnm%cxnx cpenax. Ilpaxtuyue-
CKHH pacyeT HEJIMHEHHBIX BOCIIPHUMYHBOCTEH.
1.2. OcHoBHOe ypaBHEHHE pacmpocTpaHeHmsa. Merox 0OpaTHON 3a1a4d  pacCesHHS:
Yncnen-upie MeToOJ(bl aHanu3a HenuHeiHOro ypasnenus [lpemwmmrepa. Illpenumreposckrie
COJIATOHBI. ‘
1.3, Onruyeckue nuHUM cBsi3u. RZ- dhopmar K'OI[I/IpOBaHI/J}I curranos. CocpelOTOUSHHOE B
pacnpejienéHnoe ycuiienue B JMHMAX CBA3H. llymbl BOJOKOHHBIX ycwiureneld. Henuneilnbii
OTBETBHTEIb. CHCTEMBI C MyJIETHIUIEKCHPOBAHMEM II0 JUIMHAM BOJIH.
Paznen2. CucreMbl reHepanuu ¥ yIpaBlIeHHs JIOKATH30BaHHBIMA ONTHIECKAMH CTPYK-TYPaMu
2.1. Ontrdeckue cxeMbl s (JOPMHPOBAHMS CBETIBIX IPOCTPAHCTBEHHEIX CONMTOHOB. Hekep-
POBCKHE ONTHYECKHE Cpela W HEJMHEHHOCTH BBICIIMX NOpAIKOB. ONTHYECKHE DIIEMEHTHI C
HACBIIAIONIENCs HelMMHeHHoCThI0. Ilepexo/iHble HeTHHEHHOCTH u GHCTaGHHhHOCTb
2.2, V¢ToWYMBOCTH COJMMTOHHBIX petrenumit. JIumeitHell amamus. Merox MaJIbIX BO3MYLICHHUH.
Kpurepuit BaxmroBa-Konoxonosa. Acumnrotudeckmit amamus. CTONKHOBEHHs COJINTOHOB.
MHOrocomMTOHHbIE B3aUMOIEHCTBHS. BpH3eps! u cBsi3anHEIC COJ#I/ITOHLI b
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2.3, JlMcCHIIaTUBHBIE ONTHYECKUE CONMTOHEL YpaBHEHHE Fm+36ypra-HaHz[ay. BapranuoHHbI#
aHanu3, YUCICHHEIA aHAIN3 CIEKTPAIEHBIMEA METOAAMH. FeHepEP_[I/DI JHUCCUIIATUBHBIX COJUTO-HOB
B BOJIOKOHHBIX JIa3epax. |

2.4. Buxperple onTudeckue myuxd. Hacwimarommifcs IOTJIOTHTENh, TE€XHOJOIMA ONTHYECKOTO
3axsard. ['enepanus yCTOMUMBEIX ONTHYECKIX BUXPEH B IOIYNPOBOIHUKOBEIX CTPKYTpaXx.

2.5. Mopgr Jlarrepa-I'ayca. Metoapsl ympaBieHus MOMGHTOI\T‘I VMIIYJIbCA BHUXPEBBIX MYUYKOB.
[IpoexTupoBaHKEe BBICOKOEMKHX JIMHHH CBS3M HA OCHOBE ONTHYECKMX BHXpeH. Yder aTomHo-
ONTUYECKUX BO3MYHICHUH. |

Pasmen 3. Cucrembl W yCTpoliCTBa € MOJHOCTBIO ONTHYECKAM YIIPABICHHEM HA OCHOBE
MEPCHEKTHBHBIX ONTHUECKUX MATEPHAIIOB, |

i Onruueckue cpensl ¢ HaBEICHHBIME HGJII/IHGI‘/’IHOCL‘SIMI/I. Monynamus  HenmuHeHHO-
JHMCIIEPCHOHHBIX M JMCCUIATUBHBIX XapaKTEPUCTHK B PE30HAHCHBIX cpenax. J[OMAPOBAHHEIE
ONITHYECKHE MaTpULBl. “MeieHHBINA" CBET. | ‘
3.2. MHUKpPOCTPYKTYpHpPOBaHHBIE ONTHYECKHE CPEIBl U ohmqecxne peetkd. POTOHHBIE
Kpucramisl. HennHeliHble MHOTOCEpIIIEBUHHEIE BOJIOKOHHBIE Nfla"rpnum. «IIpasbien u «JleBbIey»
onTuyecKue cpespl. OTpHUIATENbHBIH TOKa3aTe) b NpeToMIIeH s, MeTamMaTepralbl. DKpaHAPOB-Ka
IEKTPOMArHATHBIX CUTHAJIOB.

3.3. [asoHanoNHEHHBIE MOJIBIE ONTHYECKAE BONOKHA, TeXHONOTHHM 3arpy3KH XONOHBIX ato-
MoB, [IprHIMIIE! yaepkanus XOJOAHBIX aTOMOB B BOJIHOBOJHBIX cHcTeMax. MaHHUITYIHPOBaNME
MHKpPO- M HaHOOOBEKTaMH B ONTHUECKMX MydkaX. ATOMHBIA muzaitn. Crnocob onTHYeckoro

| IGRE

TPaHCIOPTa MUKPOOO'BEKTOR. |

\

Coaep:xanue J1a00paTOPHBIX 3AHATHIA 110 )‘II/ICIII/IIIJII/IHG |
JL.P.Nel. Pacuer mapaMeTpoB BOJIOKOHHBIX CBETOBOJIOB . |
JI.P.Ne2. Vi3yuenre quCHEPCHEIX XapaKTEPHCTHK B BOJTOKOHHBIX }CBC’I‘OBOI[OB.
JLP.Ne3. MozenipoBanue ypaBHeHUEe PACIIPOCTPAHEH S B HACTOM JUCIIEPCHOHHOM PEXKHME.
JLP.Ne4,  MogenupoBanue pacmpoCTpaHEeHsi OITHYECKHX MMIyIBCOB B /IUCIIEPCHOHHO-
HENUHEHHOH cpee. &
JLP.Ne§. MonenvpoBanue 06pa3oBaHus YAAPHOM BOTHEL OrHOaIOLIEH.
JL.P.Ne6. MonenupoBanue 00pa30BaHus ONTHYSCKUX COJ‘II/ITOHOBIT

Conepkanne NPaKTHYECKNX 3AHATHI 110 JNCIMILINHE
Tema 1, Monenuposanue ypaBHeHus Jlarpamia B MeXaHH4YeCcKHX cucremax (2 u),
Tema 2| MopenupoBanue ypaBHeHUs ABUIKEHUS H SHEPIHH B PEJISTHBUCTCKOM Mexanuke (21.)
Tema 3| PacueT nepeznaromieii BOJTHOBOAHOM muHuM (24.).
Tema 4, MopenupoBanue ypapaenus [lpemunrepa (34.).

5. OOEHOYHBLIE CPEACTBA JJISI TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTAIIMH 110 UTOT'AM OCBOEHUS
JANCHUIIJIMHBI 1 YYEBHO-METOINYECKOE OBECIIEYEHHUE
CAMOCTOATEJILHOM PABOTBI CTYJIEHTOB
5.1. Texkymuii KOHTPOJIL YCIEBAEMOCTH
Bonpocs: i peliTHAr-KOHTPOJIA
Pelttunr-gouTpoab Ne 1
1. Knaccupukanuu onTHUYECKUX CPEl.
HenmHEWHBIN OTBETBUTEND.
XpomaTudeckas AUCTIEPCHSL.
[IpeuHrepoBCKUE COIUTOHEI. :
OnTuyeckue moTepu.
RZ- dopMaT KOTUpPOBAHUSI CUTHAIOB.
Cootnomenue Kpamepca-Kponura.
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8. | UucCIeHHBIE METOIBI aHAIN3A HEJUHEHHOTO YpaBHEeH s IL_lpe;erepa.
9. Hemuneiinple o3¢ dexTs! B onTHUecKuX cpemax. |
10. CHcTEeMBI € MYTBTHIIIIEKCHPOBAHKEM TIO ATHHAM BOJIH.
Pelirunr-gonrposs No2 |
11. OnTryeckue cXeMs! [T JOPMHPOBAHYS CBETNBIX IPOCTPAHCTBEHHBIX COIUTOHOB.
12. Yuer aTOMHO-ONTHYECKHX BO3MYIIEHHI. i
13. HexeppoBckue onTudeckue cpefia i HeIMHEAHOCTH BEICITHX TIOPSLIKOB.
14, Moggt Jlarrepa-T"ayca.
15. OnTHdeckue 3JIeMEHTEI ¢ HACHITAIOMENCS HeTHHERHOCTBIO.
16. MeTo/1s1 ynpaBieH#s: MOMEHTOM HMITYJIbCa BUXPEBLIX ITYHKOB.
17, Ilepexonapiec HEMUHERHOCTH U GHCTAOHIILHOCTE.
18. BuxpeBsie OnTHYECKHE Iy YKH.
19. YcToHunBOCTH COMMTOHHBIX PEIICHHIA, |

20. I'enepanus yCTOMYMBBIX ONITUYECKUX BUXpEli B HOJIprOLao,I[HI/IKOBI)IX CTPKYTpax.

PeliTunr-konrpoan Ne3
21. OntHyeckue cpelpbl ¢ HABEACHHBIMH HETMHEHHOCTIMMY.

22. I'azoHanoHEHHBIE HOJIBIE OIITHYECKHE BOJOKHA.,

23. Monynaiuss — HEeJIMHEHHO-IUCIIEPCHOHHLIX ¥ JIACCHUIATHBHbIX XapakTepUCTHK B
PE30HAHCHEIX CpeJiax.

24. ATOMHBIHA J1A3aiiH.

25. JlonupoBaHHbBIE ONTHYECKUE MATPHIBI.

26. ManunynupoBaHie MEKPO- H HAHOOOECKTAMHE B onm%épxnx IIy4Kax.

2’7. MEKpOCTPYKTYPHUPOBAHHEIE ONTAYECKHE CPEIBI 1 onm'g}ecxne PEITeTKH.

28. Cnioco6 0INTHYECKOT0 TPaHCIOPTa MUKPOOOHEKTOB.

5.2. IlpomesxyTouHast aTrecTanus
Bonpocer k 3x3ameny |

l. Kiaccnpuxamun ontuueckux cpep. Matepuansl M M3roTOBNCHHE. XpOMaTHUeCKas
aucnepeust. Onruueckue norepu. Cootnomenue Kpamepea-Kponnra.

2. Henwnedinple >(QeKrsl B ONTHYECKHX cpefaX. MUKPOCKONHYecKye BBIPAXKCHHS I
HEJTHHEHHBIX BOCIIPUAMYIHUBOCTEH. [pakTHueckuii pacuer  HEJTWHEWHBIX
BOCIIPUUMYHUBOCTEH., i

3. OcHoBHOE ypaBHEHHE paclpocTpaneHus. UMCIeHHBIE| METOIB! AHANM3A HEJIMHEAHOIO
ypasHeHus [llpenunrepa. \

4. Meron 06paTHO# 3anaun paccesaus. [1IpeMHTepOBCKHE| COTATOHDL,

5. BemyxneHHOe KOMOWHAIIHOHHOE pacCesHHE (BKP).} I'enepanus commronos BKP.
Bomokonnsie BKP-ycunurenu.  Brinyxgennoe KO]TI6I/IH&HI/IOHHOG CaMOpacCesHue,
'DeMTOCEKYHIHbIE COTHTOHBL. | ;

6. Onruveckue JUHUM cBsi3u. RZ- ¢opmar KoL(HpOBaHHs{f curHanoe. CoCpeoTOYeHHOE |
pacrpeleNEHHOe YCHICHHE B JIMHMAX CBA3W. LIIyMBI BOJNOKOHHBIX YCHIIMTEINEH.
HennneliHbII OTBETBUTEND. ‘

7. Temuble conuToHBL. BzammonelcTBHe TeMHBIX COJ‘IH{ITOHOB. Ilepenaua onTHdgecKol
MHQOPMAIIH C ITIOMOIIBIO TEMHBIX COJIMTOHOB. ‘ .

8. CucTeMBl ¢ MYIBTHMILIEKCHPOBaHHEM MO IJIMHAM BONH. IIpOeKTHpOBaHWE CHCTEM Ha
'OCHOBE COJINTOHOB C YIIPaBIIEMO AUCIIEpCHEi. COJ’II/ITijHHBIC TEXHOJIOTHY IO IIPUHITUITY
“Ha OHOM 4uIe”,

Lt



10.

11.

12.

13

14.

13,

16.
17.

18.

19.

20.

21.

22,

5.3.

Ontiyeckue cxembl Amd (OPMHUPOBAHHS CBETIBIX | IPOCTPAHCTBEHHBIX COJIMTOHOB,
Hpocrpancrennas popma HeNHMHEHHOrO ypaBHECHHS IHbe)erepa. Cuctems! yrpasienus
IIPOCTPAHCTBCHHO-BPEMEHHON TUHAMUKOM OLITHYECKUX hOKannsoBaHHblx CTPYKTYD.
HexeppoBckme onTHdeckwe cpela ¥ HeNMMHEHHOCTH B{BICIJ.II/IX nopaakos.  Onruyeckue
9JIEMEHTHI ¢ HACBIIAIOIIEHCS HEIHHEHHOCTBIO. Hepexonmﬂe HEJMHEWHOCTH W
GHCTaOUIBHOCTS. }

VY CTOHYINBOCTH COMUTOHHBIX peIneHni. JIMHeHHEI aHaﬁus Merton MabIx BO3MYINEHHI.
Kpurepuii Baxurora-Konokonosa. ACHMITOTHYCCKHAIH aHATMS.

CTONKHOBEHHUS CONUTOHOB. MHOTOCOIHTOHHEIE B3aUMOJICHCTBHAL. bpuzepsr u cBsa3annbe
COJIUTOHBI, F

JMCCHTIATHBHBIE ONTHYIECKUE COJIMTOHBL Y paBHEHHE F4H36ypra J'[aH)lay Bapuanmonnsiii
aHanu3. UNMCIICHHEBIA aHAM3 CIEKTPaNbHBIMA METOJAME. | 'eHEepamus NFCCHIIATUBHBIX
COJIMTOHOB B BOJIOKOHHBIX JIazepax. |

Buxpesrie ontuueckue mydxu. HachImaromuiics norno%mem; Texnonorus onTuyeckoro
3axpara. ['eHepamms yCTOWYMBBEIX ONTHYECKHX ngpen B IIOJIyIIPOBOJHUKOBBIX
CTPYKTypax. |

Mopng! Jlarrepa-T"ayca. Meromst yIPaBICHUS MOMeHTdM HMIIYJIbCA BHUXPEBBIX IYYKOR.
[IpoexTpoBaHKE BBICOKOSMKHX JIMHHI CBSI3H Ha OCHOBe OIITHYECKUX BUXpeil. Yuer
aTOMHO-ONITHYECCKUX BO3MYIIIECHHIA, i TS
Onruueckwme mwymu. CTONKHOBEHHUSI JIa3€PHBIX MyIb, |

Onrudeckue Ccpelbl ‘¢  IHTAHTCKHMHE HGJ‘II/IHCI‘)'IHOC’ILIMI/I. Monynauus HenuHeHHO-
AHMCIICPCHOHHBIX M JUCCHIIATHBHBIX ~ XapakTepPHCTHK B  PE30OHAHCHBIX  Cpeiax.
JlornupoBaHHBIE ONTHYECKHE MATPULIEL. “Me UIeHHEIH” CBeT.

MHuKpOCTPYKTYpHpOBaHHBIE ONTHYECKHE CPEJbl M ONTHYECKHE pemeTkH. (DOTOHHBIE
3alIpelieHHEIC 30HbI. DOTOHHEIE KPUCTAILIBL. MeTo/l KOHEeUHHBIX 2MeMenToB. HemuueHHbie
MHOTOCEPALEBHHHBIC BOJIOKOHHBIC MATPHIIEL

«IIpaBbie» u «JIeBBIe» ONTHYECKHE CpEMEL OTpI/II.IaTeJITBHBII\/'I IIOKa3aTesib MPENOMICHN,
MeramaTepuansl. Pemienne npo6ieMel I[H@paKHHOFHOFO npenena.  OKpaHUPOBKa
3JIEKTPOMArHUTHBIX CUTHAJIOB. \ ,
HenuueliHble  B3aMMOJENCTBHS — OJMHOYHBIX (I)OTOPjOB. BpemeHHOe KoXupoBaHwE
KBaHTOBBIX ONTHYECKUX cocTosHUH. O6paboTka onTuugckoil HHGOPMAINE B KacKaTHEIX

/OIITHYECKUX CXEMaX.
‘ManuiryiupoBanie MUKPO- i HAaHOOOBEKTaMH B ONTHYCCKUX ITyuKax. ATOMHBIN qu3aiin.
Coco6 onTHYecKoro TpaHCmopTa MUKPOOOHEKTOR.

['azoHAnONHEHHBIE I10/IBIE  ONTHUYECKHE BOJIOKHA. TexHomoruu 3aIpy3KH XOJIOAHBEX

‘aroMoB. I IpUHIUIEL yIepiKaHus XOJI0IHBIX ATOMOB B BOJIHOBOAHBIX cucTeMax. ['eneparius
ONTHYECKUX CTPYKTYP B ra303al0HEHHBIX BOJIOKHAX.

4

CamocrosiTesbHas pabora 00y4uaromerocs.

BDHIJOCLI K C‘IMOCTO}lleJleOI/l paﬁore CTYACHTA

1. OnTHuecKkie COMUTOHBI: ()yHIAMEHTAILHEIE COIMTOHBI H CONATONB! BBICIINX OPSIKOR.

2. | BsaumojeiCTBHE ONTHYECKHX COTHTOHOB.

3. | CxaTwe ONTMYECKHX HMITYIbCOB: BOIOKOHHO- pemeTanLIe KOMIIPECCOPEL.

4. | Cxarue ONTHYECKUX UMITYIIHCOB: KOMIIPECCOPHI Ha MHOI‘OCOJ‘II/ITOHHOM COKATHH.

5. | TlapameTpuuecKoe B3auMosIeiiCTBIE (HEMTOCEKYH/IHBIX I/IMHYJ'IBCOB reHepartis BTOpoit
rapmoruku (I'BI). i '

6.  IlapameTpuuecKoe yCHIleHHE KOPOTKHX HMITYJIFCOB. | |

7. | Tenepanms CyMMapHBIX ¥ Pa3HOCTHBIX 4aCTOT. HapaMe:rpnqecme CONATOHEL. '

8.

MeTton o6parHoit 3anaun paccesHUS TIPH PELICHAN HYHH.



9. BonoxonHsIe na3epeL

Qonp  oueHOYHBIX MarepuanoB (OOM) s IPOBEICHHS  ATTECTaIuM YPOBHS
c(hopMHEPOBAHHOCTH KOMIIETEHIMI OOYUAIOIUXCS MO UCIUILIMHE 0hOopMIISIETCS  OTIEIBHBIM
JOKYMEHTOM.

6. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCIUAITLINHBI
6.1. Kauroo6ecneuennocrs
Haumenosanue IMTEPaTypbl: ABTOP, HAZBANHE, BH U3AAHMS, U3NATE/bETBO T'on KHUI'OOBECNEYEHHOCTb
H3naHus
Hanuuue B 31eKTponnom
kaTajore I5C
QcHoBHas ureparypa*

1. Uncnennrie metoansl [OnextpoHusit pecype] / H. C. Baxsanos, H. I 2015 http://www.studentlibrary.ru/ |
Kuznkos, I. M. KoGenskoB. - 8-¢ m3a. (3m.). - M. : BUHOM, 2015. - book/ISBN9785996326167.ht |
(Knaccuueckuit yHUBSPCHTETCKUH YUEOHUK). ml
2. ®usuxa. OT Teopwmn Kk mpaktuke. B 2 ku, K. 1: Mexaunka, onruxa, 2016 http://www.studentlibrary.ru/
TepMOnHHaMKKa [JnexTponnEtt pecype] / Bépx Ix. - M.: JMK Ilpece, book/ISBN9785941200764.ht
2016. - (Cepns "KapmanHsiit cnipapounuk”). - ISBN9785941200764 ml N
3. Kysnemos, C. . Ousuxa, BonHoBas onruka. KBaHTOBas npupoia 2018 https://znanium.com/catalog/p
H3JIy4CHIS. DJIEMCHTBI aTOMHOM M snepHOW ¢usukw: yuel. mocoGue / roduct/950965
C. Kysnenos, AM. JInzep. — 3-¢ u3m., mepepa6. u xom. — Mocksa
Bysorckuit yue6ank : HTHOPA-M, 2018, — 212 c. - ISBN 978-5-16-100426-
5.
4. Tlutckuit, A. A. Ousuka @ yueGnuk / A.A. Tuuckuit, I.10. I'pakoBckuif ; 2017 https://znanium.com/catalog/p
non obur. pex. F0.1., Jluka, H.C. Myppimesoit, — 4-¢ usn,, ucnp. — Mocksa roduct/559355

OOPYM HHOPA-M, 2017. — 560 c. : wun — (Cpexgnee
npodeccroHansHoe 06pasosanue). - ISBN 978-5-16-102411-9,

JononnurensHas TMTeparypa

1. Bopucon A.B., Kucener B.B, KeasnomHOMEpHEIE MATHITHEIE CONHTOHBI 2014 http://www.studentlibrary.ru/
[Onexrponnsli pecype] - M. : ®U3MATIIUT, 2014, -ISBN 978-5-9221- book/ISBN9785922115902.ht
1590-2, ml
2. K| Teopus IBYMEDHEIX M TPEXMEDHEIX CHUCTEM ABTOMATHUIECKOTO 2015 http://www.studentlibrary.ru/
perynuposanus [Dnekrponnslii pecype] / A.T'. Bapckuii, - M. : Jloroc, 2015. book/ISBN9785987048078.ht
- ISBN 978-5-98704-807-8. ml
3. JlekimM 1o TEOPHH BEpOATHOCTEH M MATEMATHYECKON CTATMCTHKE 2012 http://www.studentlibrary.ru/
[Orexrponnsit pecype]: yueGuuk / IIpoxopos I0.B., onomapenko JL.C. - 2- bool/ISBN9785211062344.ht
€ U3/} uenp. u gom. - M. : MznarenscTBo MOCKOBCKOTO rOCY1apcTREHHOTO ml
ynusepcutera, 2012, - (Knaccnyeckuit yRuBepenTerckuif yueGunk), - ISBN
978-5-211-06234-4. ‘
4. MaremaTHYCCKHE BONPOCHI YHCACHHOTO PEMIEHUS THIIEPGONHYECKHX 2012 http:/iwww.studentlibrary.ru/
cucTeM ypasHeHuH [DnexrponHsiit pecype] / Kymuxonckuit AT, [loropernos book/ISBN9785922111980.ht
H.B., Ceménos A.IO. - M. : ®U3MATIINT, 2012. - ISBN 978-5-9221-1198- ml
0.

6.2. Ileproauveckne u3aHus
6.3. UnrepHer-pecypcenr
o www.researchgate.net:

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JNCIITUILINHBI

MarepuaisHo-TexHIIecKoe 00ecTieueHre UCIAIUTIHET BKITIOUAET:

® AyMMTOPWM JUII IPOBEACHHUS JICKIMOHHBIX, NPAKTHYCCKUX U JaOOPATOPHBIX 3aHATHIH,
OCHAIIECHHBIC COBPEMEHHBIMY MEPCOHANBHBIMH KOMIIBIOTEpaMH, 00bEANHEHHBIMA B JOKATHHYIO
BLIMHCIIMTEIBHYIO CEThb M YKOMIUICKTOBAHHBIMH HEOOXOIUMBIM CHCTEMHBIM IIPOTPAMMHEIM
obecniegennem (511-3, 100-3,1226-3,106-3); :

¢  cHCTEMa MaTeMAaTHYECKHX M MHDKCHEPHBIX pacuétoB MATLAB;

*  xaenpanbHble MyIbTHMEINNHEIE CcpencTsa (aym. 430-3,420-3);

®  DIIEKTPOHHEIC 3allUCH JIEKIHH.
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