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OcHoBHasi mpodeccroHanbHas oOpa3oBarenbHas nporpamma 12.04.02/33.01 OnTrueckue CUCTEMBI U TEXHOJIOTHH
OTHOCHUTCSI K IpOrpaMMaM HHXXEHEPHOH MarucTpaTypbl M HaIlpaBjieHa Ha IOJTOTOBKY HH)KEHEPHO-TEXHMUYECKHX
paOOTHUKOB YPOBHS CpEIHEro 3BEHA YIpaBJICHUS (MHKEHEP-KOHCTPYKTOpP, HHXKEHEP-TEXHOJIOT), CIIOCOOHBIX
OpPraHu30BaTh JESTEIbHOCTh IPOU3BOICTBEHHBIX IOPA3ICICHUH MPEeIIPUATHI ONTUYECKON IPOMBIIUIEHHOCTH.
[IporpaMMa OpHEHTHPYET BBITYCKHUKOB HAa AaKTHBHOE YYacTHE€ W WHHUIMATUBY B PAa3BUTHHU KIACCUYECKHX M
MHHOBAI[MOHHBIX ONTHYECKUX MPOU3BOCTB, HA OCBOCHHE HOBOW TEXHHKH, BHEIPEHUE HOBBIX TEXHOJIOTUH, H3MEHEHUE
KYJBTYPHI IIPOU3BOJICTBA, CIIEAOBAHNE OCHOBHBIM HAIPABJICHUSM Pa3BUTHS YETBEPTON MPOMBIIIIICHHOW PEBOIOIHH.
OCOOEHHOCTBIO ~ IIPOrpaMMbl  SIBISICTCS  BBIP@KEHHas  [PAKTHUKO-OPUEHTUPOBAHHOCTh  Ipolecca  O0y4deHHs.
VYBenuyeHHbI 00beM MPOU3BOACTBEHHBIX MPAKTUK, MEPEHOC YacTH 00pa30BaTEeNbHOTO MpOoIecca Ha TEPPUTOPHUIO
OpeANpUATUH-TIApTHEPOB J1aeT BO3MOXKHOCTb OOY4YarOLIMMCS I0CJIEA0BAaTENbHO OBIAJETh HEOOXOAMMBIM YPOBHEM
KBaJM(UKAMK, HauuHas ¢ paboumx mpodeccuii, odecreunBaeT BKIIOUYEHUE BBITYCKHUKOB B IPOM3BOJCTBEHHBIN
npoiiecc 6e3 JOMOJHUTEIBHOIO epeodydeHusl.

Bmecte ¢ Tem, mnporpamma mpeamnonaraeT (QyHIAMEHTaJIbHYIO IOATOTOBKY II0 €CTECTBEHHOHAYYHBIM H
OOIIENHKEHEPHBIM JTUCIUIUIMHAM JOCTAaTOYHYIO JJIS MPOAOIDKEHHS OOydeHHUs B acHHMpaHType IO HalpaBlICHHUSIM
12.06.01. dortonuka, NPUOOPOCTPOEHUE, ONTHUYECKHE W OHMOTEXHUUYECKHE CHCTEMbl M TEXHOJOTHHU (HaydHas
cneuuanbHocTh 05.11.07 OnTuyeckre M ONTHKO-3JIEKTPOHHBbIE NpuOOpsl W KomIiulekcbl) u 03.06.01 dusuka u
acTpoHoMus (HayuHas cniennanbHocTh 01.04.05 OnTHka).

[TpropuTeT aKTUBHBIX METOJIOB OOYUYEHHUS U BKIIOYEHHE B IPOTpaMMy MEXKIUCLUIUIMHAPHBIX IPOEKTOB 00eceunBaeT
dbopmupoBaHUE Y 00YJarOIIUXCs, HAPSAY ¢ MPOPECCHOHATHHBIMI KOMIETEHIIUSIME, OCO3HAHHOTO YMEHHUS padoTaTh B
KOMaHJIe 1 HeOOXOAMMBIX JINJepCKuX KauyecTB. [lomydeHHble mpodeccuoHalbHble 3HAaHUSI U YMEHUs, KOMIIETCHIIUU B
00JTacTH OpraHU3alyy MPOU3BOACTBA M TEXHOJIOTHYECKOTO MPEIIPUHUMATEIFCTBA TAIOT BO3MOKHOCTD BBIITYCKHHKAM
nporpaMMsl paboTath B chepe Manoro 6M3Heca, CaMOCTOSTEILHO OPraHU30BaTh MHHOBAIIMOHHOE MPOU3BOJICTBO HOBOI
BOCTPEOOBAHHOW Ha PBIHKE TIPOTYKIIHH.

[Tpu mpoexTupoBaHMKM O0Pa30BATENBHOM MPOrpaMMbl M peanu3aluyd OOydeHHs HMCIIOJIb30BaHbI JIYYIIHE MHUPOBBIE
NPaKTUKA TOJITOTOBKH CHEIHAINCTOB B OOJIACTH TEXHUKHW M TEXHOJIOTHH, IEPEelOBON OTEYECTBEHHBIH OMBIT H
coOcTBeHHBIE pa3paboTku YpdDVY.
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Monyau

Oo0s3aTeapHas yacth bioka 1

OCHOBBI
po(heCcCHOHATILHOM
JIEATEIbHOCTH

B cocraB momynsa «OcHOBBI MpoecCHOHANBHOM eATeNbHOCTHY BKIIOYEHBI TPU IUCHUIUIMHBL «lIpakTuku
CHCTEMHOM MHKeHepumn», «CaMoMeHeKMeHT» U «Teopust pereHust n300peTaTenbCKUX 3a1au.

IIpn n3ydeHnnn qucuuinHel «IIpakTUKM CHUCTEMHON MH)KEHEPHUHW» CTYIEHTBHI 3HAKOMATCA C TEPMUHOJIOTUEH U
OCHOBHBIMM IOHATUSMHU U NPUHIUIIAMH CUCTEMHON MHXCHEPUH, y4aTCsl IPUMEHATh CUCTEMHBIN MOAXO0 IIPY NPUHATHI
HMHXEHEPHBIX PELIEHUI, OCBaNBAIOT MPAKTUKN CUCTEMHON MH)XEHEPHUH, HAIIPABJICHHbIE HA MUHUMH3ALMIO PUCKOB IIyTEM
CHI)KCHHs HEOIPENEICHHOCTH B ITOCTAHOBKE 3aJa4 W MPUHATUU pELICHHH. PaccMaTpuBarOT BONIPOCH! OpPraHU3aLUU
KOMAaHTHOW paboThI, pa3pabOTKH (PYHKIIMOHAIBHBIX MOJIETECH U KPUTEPUEB OLICHKU.

B mponecce ocBoenus aucuuiuiiHbl «CaMOMEHEKMEHT» CTYIEHTbl Y4arcsl YIpPaBisATb COOOH M CBOMMHU
JNENCTBUSMH, OCBaUBaTh IPOLECC YNPABICHHUS BO BPEMEHU U B IIPOCTPAHCTBE. YYaTCs UCIPABIATH TAKUE HENOCTATKH,
KaK HEOpraHW30BaHHOCTb, HE00A3aTEIbHOCTh, HEYMEHUE PAllMOHAIIBHO UCIOJIb30BaTh pabouee Bpems U T.4.. OCBauBarOT
TEXHUKA (OPMHUPOBAHUSI HABBIKOB TaiM-MEHEPKMEHTA, MPUHATHS 3()(PEKTUBHBIX PEIICHHIA, YIIPABICHUS MOBEIECHUEM
COTPY/ZIHUKOB B KOJUIEKTHBE, 0Opa30oBaHUs KOMAaH[Ibl, DPa3BUTHUS KOMMYHUKAaTHBHBIX crocoOHocTed. OcBoeHue
JUCHUILTMHBL «CaMOMEHEIKMEHTY MPOXOAUT B BUJIE TPEHUHIOB: UHIUBUIYaIbHBIX WJIM KOMaH/IHbIX.

Jucuummba «Teopust pemenuss uzoOperatenbckux 3agau» (TPU3) 3HaKOMUT ¢ TEOpPETHYECKUMH H
¢mnococKkUMU OCHOBAMH pPa3BUTHS TEXHUYECKHX CHCTEM, C TPUHIMIIAMH BEIOJBHOTO aHAJIN3a, TAKTUKOH W
cTpaTerueil M300peTaTenbCcTBa, CTaHAAPTaMU Ha pELICHHE M300peTaTelabCKUX 3a/ad, ajJrOpUTMOM  pelleHHs
n3obperarenbekux 3amau (APU3). B kypce nokasana BO3MOXHOCTh UCIIOJIb30BAHUS TCOPHH PEIICHUS H300PETaTEIbCKUX
3aJ]a4y KaK B 00JIaCTH TEXHUYECKUX, TaK U MPUPOJIHBIX U COLUAIBHBIX CUCTEM.

[IpoexTnpoBanue
MEXAHUYECKUX
KOMIIOHEHTOB
ONTUYECKUX U ONTHKO-
IEKTPOHHBIX
npubopoB

Monyns «IIpoekTupoBaHne MeXaHMYECKHMX KOMIIOHEHTOB OINTHYECKHUX U OINTHKO-3JEKTPOHHBIX NPUOOPOB»
COCTOMT M3 JABYX JUCHUIUIMH «OCHOBBI KOHCTPYMPOBAaHUS MEXAHUYECKUX KOMIIOHEHTOB ONTHYECKUX M OITHUKO-
JIEKTPOHHBIX TPUOOPOoB» MU «lIpoekTupoBaHHEe MEXaHMYECKHMX KOMIIOHEHTOB ONTHYECKHMX M ONTHKO-3JIEKTPOHHBIX
pruOOpPOBY.

OcBoeHne AMCLUMIUIMH MOJYJS CTaBUT LENbl0 (OPMHPOBAHHE Yy CTYACHTOB HAaBBIKOB IPOEKTHPOBAHUS
MEXaHMYECKUX y3JIOB ONTHYECKUX M ONMTHKO-3JIEKTPOHHBIX MprOopoB B nmporpammuoii cpeae CAD/CAE/ CAM.

B nponecce nsydenust qucuuiuinHbl « OCHOBBI KOHCTPYUPOBAHHS MEXAHMUYECKUX KOMIIOHEHTOB ONTHYECKUX U
OIITHUKO-3JIEKTPOHHBIX MPUOOPOBY OCBAMBAIOTCS HABBIKM MO MPUMEHEHUIO KOMIBIOTEPHBIX TEXHOJOTUH MPH pa3paboTKe
3D-mozeneit u yepTekell MPOEKTUPYEMBIX W3JENIUM, UCCIEOBAHUIO CBOMCTB Y3JIOB M OTIENBHBIX JeTaleill u3aenus,
pa3paboTKe TEXHOJOTUUYECKHX MPOIIECCOB U YIPABJISAIONINX MPOrpaMM Jijisi cTaHKoB ¢ YITY.

Jucuumnuna «IIpoexkTrupoBaHrne MeXaHMUECKUX KOMIIOHEHTOB ONTHYECKUX U ONTHUKO-3JEKTPOHHBIX MPUOOPOB»
dbopMupyeT CcrmocoOHOCTh B paMKaxX MPOEKTHO-KOHCTPYKTOPCKOM JESTENbHOCTH BBINOJIHATH TEOPETUUYECKOE
00OCHOBaHHE TPOEKTHBIX M HAayYHO-HUCCIEAOBAaTENbCKUX paboT B 00JacCTH ONTHKO-MEXaHHYECKUX CHUCTEM,
OCYIIECTBIATh KPUTUYECKUH aHanu3 MpoOJEeMHBIX CHTyallMii Ha OCHOBE CHCTEMHOIO IIOAX0/a, BbIpabaThIBaTh
CTPAaTETrHI0 IEHCTBUM, IPOEKTUPOBATH OTJEJIBHBIE BU/IbI U3AEIUI ONTOTEXHUKHU.




Onruueckue
TEXHOJIOTHH IepeIadH,
3ammucu U 00paboTKH
uHpOpMaLUn

B cocraB momyms «Ontudeckne TEXHOIOTHHM Tepeqadd, 3amucd UM o0paboTku MH(opManum» BXOIAT JBE
TUCUUIUIAHBL: «O0paboTKa ONTHYECKUX N300pakeHUi» 1 «OnTudyeckre MeToabl 00paboTKH HH(OPMAITHI.

[lpn wm3yuennn pucuuumHbel «OOpaboTKa ONTHYECKMX H300paKEHUI» paccMaTpUBAIOTCS — BOIPOCHI
dbopMupoBaHHS W KOAMPOBaHUS IM(poBOro w300pakeHUss © JajbHEimas ero o0paboTka, BKIIIOYAIOIIAS
reOMEeTPUYECKHE, JIOTHYECKHE U apuPMETHUSCKHE OTepaluy HaJ n300paxeHueM, necTBie QYHKIMNA MpernapupoBaHus
U puiabTpanuu n300pakeHus. 3HAUNTEIbHOE BHUMAHHE YICISIETCS MOJICNISAM JIMHEHHBIX UCKAXKEHUH, anreOpandeckum u
UTEPALMOHHBIM METO/IaM BOCCTAHOBJICHUS N300paKEeHUH.

B kypce «Onrtuueckue meroabl oOpabOTKM HH(DOpMAIUN» H3y4arOTCsl ONTHYECKHE CHUCTEMbI, MCTOYHHKAMU
uHpOpMAIMK  JUIS  KOTOPBIX  SIBISIOTCSL  IPOCTPAHCTBEHHO-BPEMEHHBIC  CHTHAJIBbl  ONTHYECKOrO  JIHara3oHa
9JIGKTPOMArHUTHBIX BOJH. M300paskeHHEe paccMaTpUBAaeTCsl KaK 4YacTHBIM ClIy4ald MPOCTPAHCTBEHHO-BPEMEHHOTO
curHaia. M3ydaroTcs MareMaTHYecKHe MOJEIM ONTHYECKUX CHTHAJIOB, 0COOCHHOCTH (POpMHpOBaHMS M300pakeHHU B
KOT€PEHTHOM M HEKOT'€PEHTHOM CBETE, O0IINE MPUHIIMITBI TPOCTPAHCTBEHHOW (DMIIBTPAIIMU ONTHYECKUX CUTHAJIOB.

CoBpeMeHHbIE
pOOJIEMBI
ONTOTEXHUKH

Moayne cocrout u3 oaHOW aucnuruIMHbl «[IpuHimnel mocrpoenus: MK-BOJIOKOHHO-ONTHYECKUX CUCTEM» U
SIBJIICTCSI BBEJICHUEM B BOJIOKOHHYIO onTuKy MK-nuana3ona.

B mpomecce u3yueHHs MUCHUILTUHBI CTYACHTHI 3HAKOMSTCS C OCHOBHBIMHU TPUHIMIIAMU TPOCKTHPOBAHUS
CBETOBOJIOB C 33JaHHBIMU ONTHYECKUMH IapaMeTpaMH, U3ydaloT CTPYKTYPY U CBOHCTBA (DOTOHHBIX KPHUCTALNTUICCKHX
BoIokOoH (PCF-BonOKOH), MX NIpHUMEHEHHWE B YCTPOWCTBAX ONTHUYECKOM CBS3M, BOJIOKOHHBIX Jiazepax OoJbILION
MOIIHOCTH, YyBCTBUTEIBHBIX JATYMKAX, HETMHCHHBIX YCTPOUCTBAX U T.1.. I3y4aroT METOAMKHU pacyeTa reOMETPHUICCKHIX
XapaKTEPUCTHK, MOJIOBOTO COCTaBa, ONTHYECKUX MMOTEPh, (POTOCTOHKOCTH OHO- 1 MHOTrOMO10BbIX K-CBETOBOIOB.

Yacrtb, popmMupyemasi y4acCTHUKAMH 00pa30BaTeJbHbIX OTHOLLIEHUI, 10 BHIOOPY cTyaeHTa bioka 1

(mpuHLMI BBIOOpa — BBIOMPAETCsl TPACKTOPHSI U, COOTBETCTBEHHO, BCE MOAYJIN TPAEKTOPUH)

Tpaexkropus OII 1 OnTHyeckHne ¥ ONTHKO-)JIEKTPOHHBIE NPUOOPHI H KOMILIEKCHI

TeopeTnyeckre OCHOBBI
ONTOTEXHUKH

Monynb COCTOMT W3 OJHOW AMCHUIIIMHBI «Du3nyeckas M TPUKIATHAS ONTHKA», SBISIOIICcs 0a30BOW s
oOpazoBarenbHOM TporpamMmbl  «ONTHYECKHE CHUCTEMBI M TEXHOJOTHW». Llemplo Kypca sBIsieTCS U3y4YeHUE
(GbyHIaMEHTAIbHBIX OCHOB (DM3UKH ONTHYECKUX siBIeHUU. OOydeHue SBISeTCS MPaKTUKO-OPUEHTHPOBAHHBIM: TEPBBIN
paznen kypca - «@Dusznueckas ONTHKA» H3ydyaeTcs B TMPOIECCE AKCIEPUMEHTAIBHBIX HUCCIIEIOBAHUM ONTHYECKUX
SIBJICHUH, MMEIOLIMX BOJHOBYIO mnpuponay. IIpu m3ydenum Broporo pasnena — «lIpuknanHoil ONTHKHW» B MpoOIECCE
IKCTICPUMEHTAIIBHBIX UCCIICIOBAHUN UCIIONB3YIOTCS MOHSATHS U TTOJIOKEHHUS TEOMETPUUECKON OTITHKH.

IlepcriekTUBHBIE
ONTUYECKUE MaTEepUaIbl
Y TEXHOJIOTUU

Monaynb «llepcieKTUBHBIE ONTUYECKUE MaTEPUAIbl U TEXHOJIOTUW» COCTOUT U3 JABYX AUCHUILUIMH — «ONTOAIEKTPOHUKA
Y BOJIOKOHHAsI ONTHKa» U «TeXHOIOTHs MPOU3BOJICTBA ONTHYECKUX BOJIOKOH M Kalenel» M HampaBlieH Ha MOJyuyeHUe
3HaHUN B 00JacTH (YHKIMOHUPOBAHUS YCTPOMCTB BOJOKOHHOW ONTHKH, aHAIM3a MPUYMH M MEXaHW3Ma IOTEPh
ONTUYECKOT0 M3JIyYEHHUsI B BOJOKHE, NMCIEPCUOHHBIX XAPAKTEPUCTHUK BOJIHOBOJOB, METOJOB IOJIYYECHHUS MATEPUAIIOB
BOJIOKOHHOM ONTHKM.

Jucuumnuaa «OnTOSNEKTPOHWKA M BOJOKOHHAS OINTHKA» M3yYaeTcss Ha NpuMepe COOCTBEHHBIX HCCIEIOBaHUMN




npernonasateneii kadeapel B 3Toi obmactu. Ilpu m3ydeHun IucHMIUIMHBI «T€XHOIOTHS MPOU3BOACTBA ONTHUYECKUX
BOJIOKOH M KaOeJiei» UCIONb3YITCS pe3yIbTaThl IPOU3BOACTBEHHON NMPAKTUKH CTYAEHTOB Ha BEAYIIUX MPEIIPUATHIX
OTpacIIu.

DneMeHTHas 0a3a,
CTPYKTypHBIC U
(GYHKIIMOHATBHBIC
CXEMBI ONTHYECKUX U
OTNTUKO-3JIEKTPOHHBIX
npuOoOpoB U
KOMILIEKCOB

B cocraB momyns «3nemeHTHas 0a3a, CTPYKTYpHbIE U (DYHKIIMOHAIBHBIE CXEMbI ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX
prOOPOB U KOMIUIEKCOB)» BXOJIST JIBE TUCIUIUIUHBI «OCHOBHBIC 3JIEMEHTHI M THIIOBBIE Y3JIbI ONTHYECKUX MPUOOPOB» U
«CTpyKTypHBIC B (YHKIIMOHAJIBHBIE CXEMbI ONTHUYECKUX CPEJICTB U3MEPEHUS M KOHTPOJISH». MOAYIb U3ydaeTcsi epPBbIM
U3 psfa clelnualbHBIX MOJYJICH, HalpaBJICHHBIX Ha (opMHUpoBaHHE MPO(ECCHOHAIBHBIX KOMIICTCHIIMN HHXKEHEpa-
WCCIIEIOBATENS M MHKCHEPA-KOHCTPYKTOPA ONTHYECKUX U ONTHKO-3JIEKTPOHHBIX TPHOOPOB, KOMILICKCOB U CHCTEM.
JucturuimHa «OCHOBHBIC 3JIEMEHTBI U TUTIOBBIC Y3JIbl ONITUYECKUX IPUOOPOBY SIBIISICTCS TPAKTUKO-OPHEHTUPOBAHHOMN H
M3YYaeTCsl B MPOIIECCe BBIMTOIHEHUS J1a00paTOPHBIX paboT M MPAKTUYECKUX 3aHSATHI C CIOIh30BAHINEM YHUBEPCATBHBIX
porpaMM npoektupoBanus ontudeckux cucrem OIIAJI, CAPO, DEMOS, ZEMAX.

B xome ocBoeHus muctuIUMHBI «CTPYKTYpHBIE W (DYHKIMOHAIBHBIE CXEMBbI ONTHYCCKHX CPEICTB H3MEPEHUS U
KOHTPOJISD» CTYACHTHl HM3y4arOT OCHOBBI CXEMOTEXHHUKH ONTHYECKUX M OINTHUKO-3JICKTPOHHBIX MPUOOPOB, ydaTcs
aHAIM3UPOBATH PadOTy MPUOOPOB MO CTPYKTYPHBIM U PYHKIIMOHATHHBIM CXEMaM.

3akaHuMBAeTCs M3y4yeHHE MOMAYJS MPOEKTOM IO MOAYIIO, B XOJ€ WHIWBUIAYaIbHOTO WJIM TPYIIIOBOTO BHINOJHEHUS
KOTOPOTO HYXHO pa3padoTaTh CXEMy ONTHYECKOTO WJIM ONTHKO-3JICKTPOHHOTO MPHOOpa W BBIMOJHUTH aHAINA3 €ro
paboTHI.

KomnbrorepHoe
MOJIETUPOBaHUE
ONTHUYECKUX U ONTHUKO-
AJIEKTPOHHBIX CUCTEM

ITocne u3ydyeHus: OCHOBHBIX JIEMEHTOB U TUIIOBBIX Y3JI0B ONITUYECKUX M ONTHUKO-3JIEKTPOHHBIX IPUOOPOB U KOMILIEKCOB
U HUX CTPYKTYpHBIX M (QYHKIMOHAJIBHBIX CXEM MAarucTpantbl m3ydaror  «MojenupoBanue (yHKIIMOHUPOBAHUS
ONTUYECKUX U ONTHUKO-3JIEKTPOHHBIX NPUOOPOB, KOMIUIEKCOB U cucTeM» U «MojenupoBaHue (HOpMHUPOBAHUSA
OIITHYECKOT'O 1/1306pa>1<eH1/1$[». O1H AUCHUIUIMHBI BXOJAT B COCTAaB BTOPOIro CIICHUAJIBHOIO MOIYJIA «KOMHI)IOTepHOG
MOJIETTUPOBAHUE ONTUYECKUX U ONTUKO-AIEKTPOHHBIX CUCTEM.

OOyueHue TakKe SBJISETCS MPAKTUKO-OPUEHTHPOBAHHBIM M TMPEACTaBISET cOO0OHl BBIOJHEHUE pAla 3aJaHUi 10
MO/JICIMPOBAHUIO PAOOTHI ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX MPUOOPOB, KOMIJIEKCOB M CHCTEM, aHAJIM3y U pacueTy
MOJIOBOTO COCTaBa ONTHYECKOTO HM3JIyYEHHS, €T0 MHTEHCHBHOCTH C IOMOMIIBIO MPOTPAMMHBIX KomIuiekcoB SMTP u
Comsol Multiphysics.

3aBepiaeTcss 00y4eHHE MPOEKTOM IO MOJIYII0, KOTOPBIM BBINOJIHAETCS WHAMBHUIYAIbHO WJIH B COCTaBE I'PYIMIbI U3
HECKOJIbKUX CTYAECHTOB U IPEACTABISIET COOON pacyeT M MPE3EHTALUI0 PEJIbHOTO ONTUYECKOT0 YCTPOICTBA.

OcHOBBI
IIPOEKTUPOBAHMSI,
KOHCTPYMPOBAHUS U
IIPOU3BOJICTBA
ONTUYECKUX U ONTHKO-
IEKTPOHHBIX
npuOopoB 1
KOMILIEKCOB

Monynb «OCHOBBI IPOEKTUPOBAHUS, KOHCTPYHPOBAHUS U TPOM3BOACTBA ONTHYECKUX U ONTUKO-3JIEKTPOHHBIX MPUOOPOB
U KOMIUIEKCOB» SBJIAETCA IOCIEAHMM B PsSAY CHEUMAIBHBIX MoAyied. M3ydeHueM IUCHUIUIMH 3TOr0 MOIYIS —
«KoHcTpynpoBaHue y370B ONTHYECKUX MNPUOOPOB» U «MeTomonoruss MNpOeKTUPOBAHUS ONTHKO-3JIEKTPOHHBIX
npuOOpPOB» U MPOEKTOM IO MOAYIIO 3aBepIlaeTcsl MpodeccHoHalbHas MOATOTOBKAa MAaruCTPaHTOB-ONTOTEXHUKOB B
pamkax oOpa3oBareiabHON MporpaMMbl «ONTHYECKHE CUCTEMBI U TEXHOJIOTHUI.

HucuumuimHa «KoHCTpyupoBaHHE Y3J70B ONTHYECKUX MPUOOPOB» H3ydaeTcs, MpexiIe BCero, Kak pa3padoTka
KOHCTPYKTOPCKOM U TEXHOJIOTMYECKOM TOKYMEHTALUU TP MPOEKTUPOBAHUH Y3JIOB ONTUYECKUX MPUOOPOB U yCTPOICTB.
IIpu 3TOM paccMaTpUBaIOTCSI TEXHOJOTMYECKUE OCHOBBI IPOEKTUPOBAHMSI, U3YYAIOTCSl IOKA3aTENIN KaUeCTBA ONTUYECKUX




JeTanei, 3JIeMEeHThI KPETUICHHUS U CIIOCOOBI COSAMHEHHS] MEXaHUYECKUX U ONITUYECKUX JIeTaleH.

[Ipn wm3ydenum gucHUIUIMHBL «METOMONOrusl MPOEKTUPOBAHUS ONTHKO-AJIEKTPOHHBIX YCTPOWCTBY» H3ydaeTcs
KU3HEHHBIM LIMKJI ONTHYECKOIO W3JEIHs, OpraHu3alysl Ipolecca MPOeKTUPOBAHUS, IPOEKTHBIE NMPOLEYpPhl U 3aauH,
CpelICTBAa AaBTOMATHU3ALUU TPOEKTUPOBAHUSL.

B ocHOBe M3y4eHHs TUCHMIUIMH 3TOTO MOIYJIS JISKUT IPOSKTHOE 00yUYEeHHUE, P KOTOPOM OCHOBHBIEC YCHIIUS CTY/IEHTOB
HaIpaBJIeHbl Ha Pa3pabOTKy WM aHAIU3 pabOThl KOHKPETHOTO y3J1a ONTHYECKOr0 YCTPOMCTBA, CUCTEMBI MIIM KOMILIEKCa.

TOII2. Boy1oKkoOHHO-ONITHYECKHE CHCTEMbBI U TEXHOJIOIHH

TeopeTnyeckre OCHOBBI
BOJIOKOHHOM ONTHKH

Monynb COCTOMT W3 OAHOW TUCIUIUIMHBI «BOJIOKOHHAS ONTHKAa», sBIstomeiics Oa3oBoil mnst TOII2. Llensio kypca
SIBJISICTCSl MU3yYCHHUE MAaTEPHAIOB M YCTPONCTB BOJIOKOHHOW OITHKH, WX ()YHKIIMOHUPOBAHHUS B COCTaBE ONTHYECKHX
CUCTEM U KOMIUIEKCOB, aHAJIM3 MPHUYHH U MEXAHU3Ma IMOTEPh ONTHYECKOrO0 M3JIYYEHUS B BOJIOKHE, JUCIEPCHOHHBIX
XapaKTEPUCTUK BOJIHOBOJIOB, METOJIOB MTOJIYYEHUSI MaTEPUAIOB BOJJIOKOHHOM ONTHUKH.

[lepcriekTUBHBIE
ONTUYECKUE MATEPHUAIIBI
U TEXHOJIOTHU
BOJJOKOHHOM ONTHKH

Monyns «llepcnekTHBHBIE ONITHYECKHE MAaTEpHalIbl U TEXHOJIOTUH BOJOKOHHOM ONTHKUY» COCTOUT U3 IBYX AUCLUUIUIMH —
«BonokonHble OparroBckue pemieTku» U «Oco00UnCThIE MaTepHalibl ISl BOJIOKOHHOW ONTUKW» U 3HAKOMUT CTYJEHTOB
¢ HauboJee NepCreKTUBHBIMU YCTPOHCTBAMU U MaTe€pHUaiaMu BOJJOKOHHON ONTHKH.

B pamkax aucuumianHbl «BolOKOHHBIE OPATTOBCKUE PEIIETKHY U3Y4YalOTCsl TEOPETUYECKUE U TEXHOJIOIMUECKUE OCHOBBI
(bopMHpoBaHUs OPATTOBCKUX peIIeTOK B (hoTOpepakTUBHBIX ONTHYECKUX BOJIOKHAX. PaccMaTprBatoTCss METO/IbI 3alIUCH
BOJIOKOHHBIX pelieTok bparra, aHaiu3upyroTCsi pa3ivyHble MEXaHU3Mbl W3MEHEHUs IIOKa3aTelisd MpPEIOMIICHUS B
repMaHO-CUJIMKATHBIX CTeKJIax moxa aelictBueM Y@ wuznydeHus. Takke paccMaTpUBAarOTCd METOAMKHU IOBBIIICHHS
($OoTOpePpaKTUBHOCTU ONTUYECKUX BOJIOKOH M JlaeTcsi 0030p MO MPUMEHEHHMIO OpAITOBCKUX PEIIETOK B CHCTEMax
BOJIOKOHHO-ONTUYECKOH CBSI3M U B JaTYMKaX (PU3MUECKUX BEITMUYUH.

HucuummuHa «Ocobo4yucThle MaTepuaiabl s BOJOKOHHOM ONTHKHM» H3y4yaeTcs Ha IpUMepe COOCTBEHHBIX
UCClIeIoBaHMM TpernoaaBaTeneil kageapsl B 3TOH 00JIaCTH U Pe3y/IbTaTOB MPOU3BOACTBEHHON NMPAKTUKU CTYAECHTOB Ha
BEIYILIUX MPEANPUATUIX OTPACIIH.

DnemenTHas 0a3a,
CTPYKTYpHBIC U
(GyYHKIIOHATIbHbIE
CXEMBI BOJIOKOHHOM
ONTHUKU

B cocraB monyns «2OnemeHTHas 0asza, CTPYKTYpHbIE UM (DYHKIIMOHAJIbHBIE CXEMbI BOJOKOHHOM ONTHKW» BXOMST JBE
JUCHUIIINHBL «OCHOBHBIE 3JIEMEHTBI W THUIOBBIE Y3JIbI BOJOKOHHO-ONTHUYECKUX YCTPOUCTB» U «CTpPYKTypHbIE H
(YHKIIMOHAJIBHBIE CXEMbl BOJIOKOHHO-ONTUYECKUX YCTPOMCTBY». Moaynb u3ydaeTcss HEpBBIM U3 psijia CHEHalIbHBIX
MOJIyJIel, HalpaBIeHHBIX Ha (OPMUPOBaHKE MTPO(HECCHOHATHFHBIX KOMIETCHIINN WHKEHEepa-UCCIeI0BaTeNs U MHXeHepa-
KOHCTPYKTOpA U3JI€TTUIA BOJIOKOHHOM ONTHKH.

[Ipu n3ydyenun qucuuIIMHbl «OCHOBHBIE AJIIEMEHTHI U THUIIOBBIE Y3JIbI BOJOKOHHO-ONTHYECKUX YCTPOMCTBY» CTYIEHTHI
HU3YyYaroT pa3JIMYHBIC TUIIBI ONITUYCCKUX BOJIOKOH, HCTOYHUKH U MPUEMHUKH OIITUYCCKOTO U3JIYYCHHS, UCITOJIB3YIOMIUCCA
B BOJIOKOHHOW ONTHKE, TACCUBHBIE ONTUYECKUE DJIEMEHTHI, TAKUE, KAK COEIUHUTENIN ONTUYECKOTO BOJIOKHA, CMECUTEIH,
Pa3BETBUTCIIN, MYJIbTUIIIICKCOPEI, OIITHYCCKUC KOMMYTATOPHI, a TAKKC 3JICMCHTBI KOHCTPYKIHUH OIITUYCCKUX KaOenen.

B xome ocoenuss mgucuumiuHbl «CTPYKTYpHblE W (PYHKIIMOHAIBHBIE CXEMbl BOJIOKOHHO-ONTUYECKUX YCTPOMCTBY
CTYJACHTEIL HO)IpO6HO N3y4arOT CXEMBI BOJIOKOHHBIX JIa3€POB, yCPIJ'IPITGJ'IGfI, BOJIOKOHHO-OINITHYCCKUX OJATYUKOB Yy4daTCA




aHAJIM3UPOBATh PaboTy MPHOOPOB MO CTPYKTYPHBIM U (DYHKIIMOHATBHBIM CXEMaM.
3aKaH4YMBACTCS M3YyYCHHE MOAYJS MPOEKTOM IO MOJYNIO, B XOJ€ HWHIWBHAYAJHHOTO MM TPYIIIOBOTO BBIOJHEHUS
KOTOPOTO HY>KHO pPa3paboTaTh CXeMy BOJIOKOHHO-ONTHUYECKOTO y3J1a UM IpUOopa U CeNaTh aHAJIU3 €ro paboThL.

KomnerorepHoe
MOJICIINPOBaHUE
BOJIOKOHHO-
ONTHUYECKUX YCTPOUCTB

[Tocne m3y4eHwss OCHOBHBIX 3JEMEHTOB M THIIOBBIX Y3JIOB BOJIOKOHHO-ONTHYECKHX YCTPOMCTB M MX CTPYKTYPHBIX U
(GYHKIHOHATBHBIX ~CXE€M MArMCTPAHThl H3y4YaroT «MoOJEIupoBaHWE BOJOKOHHO-ONITHYECKUX  YCTPOWCTB» U
«MoiemMpoOBaHre BOJIOKOHHO-ONTHYECKHX 3JIEMEHTOBY». DTH JUCHUILUIMHBI BXOIAT B COCTAB BTOPOIO CIEIHAILHOTO
MoyIist «KoMITbIOTEpHOE MOJICTUPOBAHUE BOJIOKOHHO-OITHYECKUX YCTPOUCTBY.

OOyueHHe TaKKe SBIACTCS MPAKTHKO-OPHEHTUPOBAHHBIM W IPEACTABIsET COOOM BBIMOJNHEHHE psjia 3aJaHuil 110
MOCTPOCHUIO MOJICIICH YCTPOMCTB BOJIOKOHHOW ONTHKHM TaKHWX, KaK ONTOBOJIOKOHHAS TpyOKa, ONTOBOJOKHO C
pa3IUYHBIMH THIIAMH COEJAWHCHUHN, Pa3BETBUTEIH, (DUIBTPBI, MYJIBTHIUICKCOPHI M T.J. C IOMOIIBIO MPOTrPaMMHBIX
komiuiekcoB OITAJI, ZEMAX, SMTP u Comsol Multiphysics.

3aBepiraercss 0OydeHHE MPOEKTOM I10 MOJYII0, KOTOPBINA BBINOJHSETCS WHAWBUAYaIbHO WM B COCTAaBE TPYIINIBI W3
HECKOJIBKHMX CTYICHTOB M IPEJCTABIIAET COOON pacyeT mapaMeTpoB KabeabHOM CHCTEMBI BOJIOKOHHO-OITHYECKOM CETH.

OcHOBBI
MIPOEKTUPOBAHMS,
KOHCTPYHPOBAHUS U
MPOU3BOACTBA U3AECTUN
BOJIOKOHHOW ONTUKH

Monynp «OCHOBBI NPOEKTUPOBAHUS, KOHCTPYMPOBAHHUS W IPOU3BOJCTBA HM3JEIMH BOJOKOHHON ONTHUKH» SBIISETCS
MOCJIEIHUM B PsAy CHEUuadbHbIX Moayne. W3yuenumeM paucuuiuimH 3toro monayina — «KoHcTpyupoBanue u
MPOEKTUPOBAHNE BOJOKOHHO-ONITHYECKUX JATUYMKOB M IpeodpazoBareneii» u «KoHCTpyHpoBaHWE M MPOEKTUPOBAHHE
BOJIOKOHHBIX JIa3€pOB» W IMPOEKTOM [0 MOJYJI0 3aBepiuaercss MpodeccroHalbHas MMOArOTOBKA MarucCTPaHTOB-
ONTOTEXHUKOB B paMKax 00pa3oBaTesIbHOM Nporpammbl «ONTUYECKUE CUCTEMBI U TEXHOJIOTUNY.

Jucuumnuael «KoHCTpynpoBaHHe YW MPOEKTUPOBAHHME BOJIOKOHHO-ONTHYECKHUX JATYMKOB M MpeoOpazoBarencii» u
«KoHcTpynpoBaHve W TNPOEKTUPOBAHUE BOJIOKOHHBIX JIa3€pOB» M3Y4arOTCs, MpexXJIe BCEro, Kak pa3zpaboTka
KOHCTPYKTOPCKOM ¥ TEXHOJIOTMYECKOU JOKYMEHTALMU IIPU IIPOCKTUPOBAHUM TAKUX BOJIOKOHHO-ONTUYECKUX YCTPOMCTB,
KaK JaTUYMKH JJIS IOMEXO03alIUIIEHHBIX U3MEPUTENbHBIX HHPOPMAIIMOHHBIX CUCTEM, BOJOKOHHO-ONITUYECKHE JATYUKHU C
aMIUTUTYIHOM U (pa3oBOM MOAYISIHEN, MOISPU3ALMOHHBIE JAaTYMKU U Jp.. llpu 3TOM paccMaTpUBaIOTCS BOIPOCHI
pacuera X apameTpoB U 00JaCTH UX PUMEHEHHUSI.

B ocHOBe u3yueHus AUCUMILIMH 3TOr0 MOAYJIS JIEKUT MPOEKTHOE 00ydeHUe, IPU KOTOPOM OCHOBHBIE YCHUJIUS CTYJIEHTOB
HaMpaBlIeHbl Ha Pa3pa0OTKy WM aHAIU3 PabOThl KOHKPETHOTO YCTPONCTBA, CUCTEMBI MJIH KOMILIIEKCA.

IIpakTUKH

Monyne «lIpakThka» BKIIOYAeT NPEJAMIUIOMHYI0 U TNPOEKTHO-KOHCTPYKTOPCKYIO TPAaKTHKH, a Takke Y4eOHYIO
MPAKTUKY 110 MOJETHPOBAHUIO MTPOIIECCOB NMPO(HECCHOHAIBHON eI TeIbHOCTH.

Lenbto opraHu3anuy NpeIuIUIOMHON MPAaKTUKU SABISETCS 3aKpelieHue, yriiyOJieHue U JIONOJHEHHE TeOPETHYECKUX
3HaHUH, MOJNydyeHHBIX MNpu u3ydyeHuu gucuuiuinH OII; 3akperuieHue NEepBUYHBIX MPOGECCHOHATIBHBIX YMEHM;
npuobpereHue omnbita paboThl ¢ MH(OpMalMeld U OombiTa MyOJUYHOTO MPEACTaBlIeHUs MHpopMaluu; cOop Marepuasa
JUIS1 BBITIOJTHEHUSI HAYYHO-HMCCIIEI0BATENbCKOM paboThl cTyneHTa. OTpabaThIBalOTCs HABBIKM MOATOTOBKU U O(QOPMIICHHS
HAy4YHO-TEXHUUYECKOH JTOKYMEHTAllUU, peaiu3alui HayqYHOTr0 IPOEKTa, MPOBEACHUS HayUYHbIX UCCIIEJOBAHUA.
ITpOeKTHO-KOHCTPYKTOPCKasi MPAaKTHKA OPraHU3yeTcsl € 1eJbl0 INPHOOPETeHHsT HABBIKOB O(OpMIICHHS TMaKeTa




JOKYMEHTOB IPOEKTHO-KOHCTPYKTOPCKON JOKYMEHTAIlMH, HAYMHAsl ¢ TEXHUYECKOTO 3aJaHus U 3aKaH4YMBas paboOunMu
yepTesKaMH IPOEKTUPYEMOT0 U3/1EHSL.

VY4yeOHas MpakTUKa 110 MOJICIUPOBAHUIO MPOLECCOB MPO(HECCHOHAIBHOM AEATENIEHOCTH MPOJOKACTCA B TEYEHUE BCETO
3-T0 ceMecTpa U €€ LeNb0 SIBJIAETCS 3aKpelIeHne HaBbIKOB MOJEIUPOBAHMS, MOJYYEHHBIX IPU OCBOCHHUU AUCLUIUINH
Monynei «KoMmploTepHOE MOAECTUPOBAHME ONTHYECKUX U ONTHUKO-3JEKTPOHHBIX cuctemM», «KommbloTepHoe
MOJICJINPOBAHUE BOJIOKOHHO-ONTHYECKHX cHucTeM» Win «KoMIblOTEpHOE MOJEIMpPOBAaHHE CBETOBBIX HPUOOPOB CO
CBETOAMO/IaMU ¥ MHHOBAIIMOHHBIX CBETOBBIX YCTAHOBOK).

Hayuno-uccnenoBarensckas padora (HMP) nanpasiena Ha GopmupoBaHue OOIIEKYIbTYPHBIX UM HPOQEeCcCHOHATBHBIX
KOMITETCHIIMH ¥ BKJIIOYAET B CE0s CIIEIYIOMINE STalbl:

IUITAHUPOBAaHHE HAYYHO-HCCIIEIOBATEILCKONW pabOoThl, BKIIIOYAIOIIEE O3HAKOMIICHHE C TEMAaTHKOH HCCIIEeI0BATEIIbCKHX
paboT B aHHO 0071aCcTH 1 BEIOOP TEMBI HCCIIEOBAHUS;

HanucaHue pedepara 1o n30paHHOH TeMe;

NPOBEJCHNE HAyYHO-NCCIIEI0BATEILCKON paboThI;

[IpousBoacTBeHHAsA .

MPAKTHKA, HAYIHO- KOPPEKTHPOBKA ILIAHA IPOBE/ICHUS HayHO-UCCIIEN0BATENECKOM paloThI;

HCCIIENOBATENbCKAs COCTaBJIEHHE OTYETA O HAyYHO-HCCIIe10BaTeIbCKON paboTe;

pabora yOJIMYHAs 3alUTa BBIOJHEHHON paboThI.
B npouecce Bemonnenuss HUP cTyneHTH caMOCTOSTENBFHO TOJA PYKOBOACTBOM BBICOKOKBAIM()UITUPOBAHHBIX

CIELMAIUCTOB MPOBOJAT MCCIEJOBAHUS B paMKax HampaBileHuss o0Opa3oBareiabHON mnporpammbl. CTyneHTHI
NpUOOPETAIOT OMBIT MOCTAHOBKM 3aJa4d HAYYHBIX HCCIECIOBAHWHM, MPOBEICHHS 0030pa JIUTEPATyphl MO IMPEAMETY
UCCIIEIOBAaHUM, aHATTUTUYECKUX M YUCIEHHBIX PACYETOB C UCIOJIb30BAHUEM COBPEMEHHOI'O IIPOrPAMMHOT0 00eCIeueHusl.
BripabaTeiBatoTcst mpodeccruoHaIbHbIE KaueCcTBa TeHEPUPOBAHUS U peain3allii TBOPUYECKUX PEIICHUN, OTBETCTBEHHBIN
MIOJIXOJ1 ¥ CAMOCTOSATEIbHOCTb.
[lenbto I'ocynapcTBEHHON MTOrOBOM aTTECTALMU SIBJISIETCSl YCTAHOBJIEHHWE COOTBETCTBHUS YPOBHS IMpodeccHoHaTbHOM
MOJIrOTOBKH BBITYCKHUKOB TpeboBaHusiM CYOC Yp®V. Htorosas rocyaapcTBeHHas aTTeCTallls BKJIOYAET MOJTOTOBKY

I'ocynapcrBennas

UuToroBasi arreCrauus

K 3alllUTe MW 3allUTy BBIMYCKHOM KBanudukauuoHHOW paboTel. C 3TOM 1enbio coznaercss [ocymapcTBeHHas
arrectaunonHas komuccus (I'AK), B cocTaB KOTOpO# BXOJIAT Haubosiee aBTOPUTETHBIE MPEACTAaBUTEIN aKaJIeMUYeCKON
HAyK{ U COOTBETCTBYIOIIUX OTPACIIE IPOMBIIIJIEHHOCTH.




