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3anauu:

1. HEJIX OCBOEHUS JNCIIMITJIMHBI

Llenso ocBOEHUS AUCIMILITHHEL « MUKpOONTHKA U GOTOHHKA» HOPMHUpOBaHHE 3HAHUI B 001aCTH
0a30BbIX NPUHIMNOB (YHKIIMOHUPOBAHUS U KOHCTPYHUPOBAaHHMS ONTHYECKHX 3JIEMEHTOB W
YCTPOHCTB, pealiM3yeMbIX Ha MUKPOYPOBHE.

® H3y4eHHE OCHOBHBIX 3((EKTOB, MPOIECCOB U ABICHUH, OMPEAENSIOMUX QYHKIIMOHUPOBAHIE
JNIEMEHTOB M YCTPONHCTB HAa MUKPOYPOBHE B ONITUYECKOM JHana3oHe;

® U3y4YeHHE METOAOB aHAIM3A U pacyeTa 2JIEMEHTOB ¥ CUCTEM MUKPOOITUKY U ()OTOHUKH;

® [OJly4eHHE 3HAHUP O MOCIEIHHX IOCTHXKEHHSX B 00JaCTH MMKDOONTUKH ¥ (OTOHUKH,
(opMHpPOBaHHE y CTYJIEHTOB Hay4yHOT'O MBILIUIEHUS U COBPEMEHHOH €CTECTBEHHOHAYYHOH KapTHHBI

MUpa;

e 03HaKOMJIEHME CTYACHTOB C COBPEMEHHOH Hay4yHOH anmapaTypoit M BblpaboTKa y HHX
HayaJlbHbIX HABBIKOB IIPOBEJIEHHS 3KCIIEPUMEHTAJIbHBIX HAy4YHBIX HCCIAEJOBAHUM pa3IMYHbIX
(bU3HUECKUX SIBICHUN U OLIEHKH NOTPEITHOCTEH H3MEpEeHU N

2. MECTO JUCIHHUIVIMHBI B CTPYKTYPE OIIOII
HucnunnrHa «MukpoonTuka U (oTOHHMKa» OTHOCHTCS K JUCHUILIMHAM YacTH, GopMHpyeMoii
y4acTHHKaM# 06pa3oBaTeIbHbIX OTHOIIEHHH, y4eOHOrO NJIaHa.

3. INTIAHUPYEMABIE PE3YJIbTATHI ObYUEHUS 11O JUCHUIIJIMHE
[InanupyeMble pe3ynbTaThl OOYYEHHS MO AUCLUILUIMHE, COOTHECEHHBbIE C IJIaHHPYEMBbIMHU
pesynbTaTamu ocBoeHust OIIOIT (koMueTeHIUAME U UHAWKAaTOpaMH IOCTHIKEHHUS KOMIIETEHIIMH)

Qopmupyemebie
KOMMETEHLIHH
(kon, conepxkaHmne
KOMIETEHLIMK)

l'lnaanyeM bI€ PE3YNbTATHl 06)"{6}{“)1 No AUCLKIUTHHE, B COOTBETCTBHH C HHANKATOPOM
JOCTHIKCHNA KOMNETEHUNH

WHpuKaTOp ROCTHMEHNS KOMIIETEHLIMH
(k00, codepacarue unduxamopa

Pesynbrarh 06yHueHHS 110 AMCLUMITHHE

HaunmeHoBaHue
OLIEHOMHOIO CPEACTBA

[IK-1. CnocobeH [IK-1.1. 3HaeT ocHOBHbIE PU3UKO- | 3HaET: OTuéThl NO
NPOBOAUTD (PU3UKO- | MaTeMaTHYECKHE MOAETH ® OCHOBHbIE pH3HUECKHE U J1a6opaTOpHbIM
MaTeMaTH4ecKoe NPOLIECCOB, ABNEHUI U O6BEKTOB B | MaTeMaTHUECKUE 3aKOHBI, MOJE/H paboTam.
MOJEIUPOBaHHE 061aCTH HAHOTEXHOJIOTHI H (H3MIECKHX NPOLIECCOB, JIEKALIHX B
HCCIIE Ly EMbIX MUKPOCUCTEMHOH TEXHHUKH, a OCHOBE TIPUHLHIIOB ACHCTBHA OOBLEKTOB KontponbHeie
npoLeccoB TaKX€ METO/bl MOAEIHPOBAHHUA. HAHOTEXHOJOTHI U MUKPOCHCTEMHOI BOTIPOCHI K
HaHotexHosoruu M | [IK-1.2. YMeeT npoBoauTs TEXHHKH. nabopaTOpHBIM
06bEKTOB HAHO- U MOJIETHPOBaHHUE MPOLIECCOB, VYMeeT: paBoTam.
MHKpOCHCTeMHOﬁ ABNeHUH U 06bEKTOB B 06JIaCTH e pewaTh 3a4a4H, UCIIOJIL30BATh
TCXHUKH C HAHOTEXHOJIOTHI 1 MaTteMaTH4yeCKUH annapat ¥ UMCJIEHHbIE KOHTpO.ﬂbeIe
UCTI0JIb30BAHHEM MHKPOCHCTEMHOM TEXHUKH, B TOM | METO/bI KOMIBIOTEPHOTO BOTPOCH! K
COBPEMEHHBIX YHUCJIE ¢ UCTIONTIB30BAHUEM MOAEJIMPOBaHUSA 00BEKTOB peﬁTMHl‘-
KOMIIBIOTEPHBIX COBPEMEHHBIX TMpOrpaMMHBIX HAHOTEXHOJIOTHH U MHKpOCHCTeMHOﬁ KOHTpPOJTIO 1
TEXHOJIOTHH CpEICTB. TEXHUKH. NPOMEKYTOYHOH

I1K-1.3. Bnageer HaBeIKaMH Bnaneer: aTTecTalHH.

aHa/u3a NPoLEeccoB 1 06bEKTOB ® MaTeMaTHMECKHM aIlnapaToM H

HAHOTEXHONOTHH 1 METOAaMH KOMITBKOTEPHBIX TEXHOJOrHH

M"KpOCHCTeMHOﬁ TEXHHKH Ha JUIS MOAETMPOBaHUS 00BbEKTOB

OCHOBE (PU3MKO-MATEMATHIECKOTO | HAHOTEXHONOrHI H MHKPOCHCTEMHOM

H KOMHBK)TCPHOFO TEeXHUKH.

MOJEJMPOBAHMS.
IIK-4. Cniocoben T1K-4.1. 3HaeT ocHOBHbIE METOABI | 3HaeT: OTué&ThI MO
COBEPIUEHCTBOBATh | W3MepeHHH MapaMeTpoB U e (6a30B0€ KOHTPOJIBLHO- Jn1abopaTopHbIM
npoLecchl MoanprkaluH CBOHCTB H3MEpHUTENBHOE 000PYAOBaHUE LA paboTam.
U3MEPEHUH HaHOMaTepHasoB U METPOJIOTHUYECKOro 06ecneueHus
NapaMeTpoB U HAHOCTPYKTYP, & TaKKe HCCASAOBAHUA W IPOMBILIIEHHOrO KoHTponbHble
MOaU(HKALIMK Ha3HaueHHE, yCTPOICTBO U NPOU3BOJCTBA HAHOMATEPUAIOB U BONPOCH! K




CBOWCTB
HaHOMAaTEepPHAIOB 1
HaHOCTPYKTYp

NpUHUMN AeHCTBUA
MCTOJIB3YEMOTO AT 3TOTO
ofopynosanus.

TTK-4.2. Ymeet pabotath Ha
W3MEPHTENIBHOM H
TEXHONOTHYECKOM 000pyI0BaHHH
B COOTBETCTBHHU C MHCTPYKUHSIMH
TIO FKCIIyaTallik M TEXHU4IECKoH
JOKyMEHTALMEM.

[TK-4.3. Bnaneet HaBbikaMu
BHEAPEHNUS U KOHTPOJS KauecTsa
HOBBIX METOJIOB U3MepeHHs
NapaMeTPoB U MoAubUKaAUNK
CBOHMCTB HAHOMATEPHAJIOB H
HaHOCTPYKTYP.

MHKPOKOMITOHEHTOB (DOTOHHUKH.
Vmeer:

®  OCYWIECTBJIATH AUATHOCTHKY
HEMNoNafoK U YaCTHUYHBIH PEMOHT
M3MEPUTENILHOTO, IMarHOCTHYECKOTO,
TEXHOJIOTHYECKOro 000pYA0BAHMS;

*  0(OpMIIATE PE3yJIbTATHI
Hay4HO-HCCJIEJOBATENBCKHUX U OMBITHO-
KOHCTPYKTOPCKHUX padoT.

Bnaneer:

e MeTOAaMH OpraHH3allu 1
NpOBEAEHHA N3MEPEHHH H
vceneaoBanuii B obnacTy
HaHOTeXHOJIOTMH H MUKPOCHCTEMHOM
TEXHHKH.

J1abopaTopHBIM
paboTtam.

Kourponbhbie
BOMPOCHI K
pPENTHHT-
KOHTPOJIIO U
TIPOMEXKYTOHOH
aTTecTauuy.

4. OBBEM U CTPYKTYPA JTUCHUILJINHBI

TpynoeMKOCTs IUCITUIUIMHEI COCTABIIIET 4 3a4eTHBIX eIMHUIE!, 144 yaca.
TemaTH4uecKHii MIaH

(opma 00yueHHsi — OUHASA

KoHTakTHas pabota o0yHaiomxcs DopMbl TEKYLLErO
C NEAATOTHYCCKHM paGOTHMKOM KOHTpONAa
< % B 3 ycneBaeMocTH, opma
E £ & 2 NpoMelcyTOUHOH
E 2 2 K sl B g TTeC
Ne HaumeHoBaHME TeM W/MNH Pa3aeios/TeM 8 3 = 8 = v £ E E é arrecrauny
n/n AMCLHNIHHEL z = 5 ::: 3 g_ gel g8 (no cemecmpan)
O T B - g |SEg ¢
2| = g e | =38 &
E =3 e = QO
P ‘g
= =
BzaumopeiicTeue
IMIEKTPOMArHUTHOFO  M3Ny4e€HUs ¢ PEHTUHT-KOHTPOJIb
1 8 1-3 6 3 6 6 21
BEILECTBOM. TseproTelibHbIE Nel
WCTOYHHKH M TIPHEMHUKH H3ITYYEHHS.
OnTtHuyeckne BOJHOBOABI. MOTOHHBIE €HTHHT-KOHTPOJIb
2 A 8 | 47| 6 3 6 6 21 | P ™
KpUCTaJlIbl U ToJorpadus Ne2
OnNTHYECKWE  MHKPORJIEMEHTBI U €NTUHI-KOHTPOIb
3 ! P 8 | 89| 6 3 6 6 21 | P P
YCTpPOHCTBA Ne3
Bcero 3a 8 cemectp: - - 18 9 18 18 63 JK3aMeH, 36
Hanuuue 8 nucuunnune KIT/KP - — - — — — - —
Htoro no aucuMnavHe - - 18 9 18 - 63 3K3aMeH, 36

Pasuen

Conepmaﬂne JICKIIHOHHBIX 3aHSATHI M0 AHCHHILIHHE

Bzaumopaeiicreue

AJICEKTPOMAroHuTHOI 0

H3JIYYCHHUSA

TBep}lOTeJleble HCTOYITHUKH H NPHCMHHKH H3JTyICHH .

1) M3nyuyenue u BelecTBO.

ONITHYECKUM U3TYyYECHUEM.

2) Wcrounuku usnyueHus. VICTOUHUKY HEKOTepEeHTHOTO U3JIyueHHUs. TBepAOTeNbHEIE JIa3ephl.

3) TBepnoTenbHble NpPUEMHHUKM u3IydeHHs. ONTHYECKHE PE30HATOPHI, JOOPOTHOCT. MOJBI
nasepHoro pesonaropa. @ortope3uctopsl, GoToanoabl, HOTOTPaH3UCTOPHI, (GhoToyMHOkUTENH. [13C
JIMHEHKH U MaTPHIIbl, MUKPOKAHATLHBIC TIACTHHBI.

Pazpen 2. OnTnueckue BoTHOBOAbLI. DOTOHHBIEC KPHCTAJLIBI M ToJiOrpadus.

1) Onruyeckue BoHOBOABL, OGheMHBIE U IJIAHAPHBIE ONTHYECKHE BOJHOBOJBI. BOIHOBOHEBIE
CTPYKTYpPHI B 00BEMHBIX 00pa3siax.

2) ®OTOHHBIE U NONSAPUTOHHEIE KpUCTALIBL. CTPyKTypa, CBOHCTBA.

3) CnocoGb1 ronorpapuueckoit szamucu. OO6beMHass ronorpadus H (QOTOUYBCTBHTENBHBIE

MaTepHabl

JUIst  Tojsorpadum.

KBaHTOBEIE pa3MmepHble 2(QeKTHL.

Cnioco0Or1

C BE€IIECCTBOM.

ylIpaBJICHHS

FonorpaMMuble ¥ AU(pPAKIMOHHBIE ONTUYECKHE OJIEMEHTEI.
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l'onorpaduueckass uHTephepoMeTpusi, ronorpaduueckas MaMATh, ONTUKO-ronorpaduyeckas
obpaboTka UH(pOpMAIHH.

Pazpen 3. OnTHyeckue MUKpO3JIeMEHTBI H YCTPOHCTBA.

1) OcHOBHBIE KOMIIOHEHTBI MHTErPATLHO-OITHYECKHX CXEM. DJIEMEHTH U OJIOKH 3JIEMEHTOB.
[IpuHIUIB pabOTHI.

2) MHUKPOOIITHYECKHE BJIEMEHTHI U UX (PYHKIIHOHA.

3) MukpoonToMexXaHH4ECKHE CXEMBI.

Copep:kaHHe MPAKTHYECKHX 3aHATHH MO JMCHUININHE

Paspen 1. BsauMmopelicTBHe  3JIeKTPOMATHUTHOTO  M3Jy4YeHHS €  BeleCTBOM.
TBepaoTe/ibHbIE HCTOUYHHKH U IPHEMHUKH H3JIyEeHHSI.

1) PacueTr KOHIIEHTPALXHK YACTULl KOJUIOUIHOTO pacTBoOpa.

2) Pacuer napaMeTpoB ONTHYECKUX CXEM.

Pazpen 2. OnTuyeckne BOJIHOBOALL. POTOHHBIE KPHCTAIIBLI U ToJiorpadus.

1) M3ydeHue TEXHOJOTUM CBAPKH ONTHYECKUX BOJIOKOH. Pacyer rmorepp COeNMHEHHUS BOJIOKHA.

2) O630p c1OCOOOB U METOAOB ToJIOTpadUyUeckoi 3aIiCH.

Pazpen 3. OnTu4veckue MIUKpPo3JIeMeHTbI H YCTpoiicTBA.

1) HcenenoBanre napamMeTpoB JIa3epHBIX AUOAOB HAa OCHOBE T€TEPOCTPYKTYD.

2) Pacyer mapamMeTpoB Jla3epHOTO U3ITydeHHs Uil GOPMHUPOBAHNSA TOHKOIJICHOUHBIX 3JIEMEHTOB.

Copaepxanue JJa0opaTOPHBIX 3AHATHIA 10 AU CIHILIHHE

Paspen 1. B3aumopeiicTrBue  JIeKTPOMATHMTHOIO  HM3JYy4YeHHs €  BEILECTBOM.
TeepaoTeIbHbIE HCTOYHMKH M NPHEMHHMKH H3JIYY€HHA.

1) UccnenoBanue KOJIOWAHBIX PACTBOPOB, MONKPOBAHHBIX HAHOYACTHLAMH OJAropoAHbBIX
METAJIIOB.

2) ConepxaHue NpaKTHYECKUX/MabopaTopHBIX 3aHATHH. [locTpoeHHe ONTHYeCKMX CXEM B
nporpamme Zemax. OTITUMH3ALUS OTITUYECKUX CXEM.

Pasznen 2. OnTuyeckue BOJIHOBOALI. POTOHHbIE KPHCTANABI U roJiorpadgus.

1) Momuduxauus rmokasaTeist MpPelOMJICHHS B MPO3payHbIX MaTepHaiax (PEeMTOCEKYyHIHBIM
Ja3epHBbIM HU3JIYUYEHHUEM.

2) VizyuyeHnne TEXHOJOTUHM CBAPKH ONTHYECKHX BOJIOKOH. COEAMHEHUE ONITHYECKOTO BOJIOKHA.

Pazges 3. OnTHyecKHe MHKPO3JIeMEHThbI H YCTPOHCTBA,

1) Uccnenopanue cTpyKTyphl JIA3EPHBIX IUOOB.

2) ©OpMHUPOBAHHUE TOMOJIOTMYECKUX IIOBEPXHOCTHBIX CTPYKTYD.

5. OHEHOYHBIE CPEACTBA AJISA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTA,
NPOMEKYTOUYHOM ATTECTALIAH 110 HTOT'AM OCBOEHUS JUCIUATLIHHBI
U YYEEHO-METOAUYECKOE OBECHEYEHHUE CAMOCTOSITEJILHOM PABOTHI
CTYJAEHTOB
5.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTH
IIpumMepHbiit nepevyenb BONPOCOB K peATHHI-KOHTPOJII0 Nel
1) OnTuyeckre KOHCTAHTBL, CBETOBBIE JIYUH.
2) OrpaxceHMe M IIPENOMJIEHME CBeTa Ha IpaHULlE pasdena AByX Cpefl, SBJIECHHUE II0JHOTO
BHYTPEHHErO OTPAKEHHUS], IPOXOIKACHHE CBETA Yepes3 NOITIOatoIMe CPEeibl.
3) OuneKTpoMarHUTHBIE BOJIHBL, ypaBHEHHE MaKcBesula U TPaHMYHbIE YCIIOBUSL.
4) MurephepeHuus U audpaxiys cBeTa, KOMIUIEKCHBIM IOKa3aTeNb IIPESIOMIICHHUS, NOKa3aTelb
TIOIJIOLLEHHUSI.
5) ®azoBas u rpyImnoBas CKOpoCTk CBETa, Auclepcus, cootHomerne Kpamepca-Kponura.
6) Tlosmapuzanus IIOCKUX BOJIH, PACIIPOCTPAHEHHE CBETA B M30TPOIHBIX U @HU30TPONHBIX Cpeax,
JBOMHOE JIy4eIpesIOMIIEHHE.
7)  OnTuhueckas akTUBHOCTD U (apaleeBCKoe BpallleHHE.
8) KBaHTOBBIE NEPEXOABI IPU B3AUMOAEHCTBUH C 31€KTPOMArHUTHBIM U3JTYUEHUEM.
9) CroHTaHHOE ¥ BRIHYKIEHHOE U3JTyueHUe, KOd(PGUIMeH T O HIITEHHA.



10) Kunernyeckre ypaBHEHUS, yCUIIEHUE U TEHEPALUS OIITHYECKOTO U3JIYyIECHHUS.

11) MOHOXpPOMAaTHYHOCTb, MOJIIPH3AIS, KOTEPEHTHOCTE, HAIIPABJIEHHOCTH JIa3€PHBIX ITYUKOB.

12) TIpoCTpaHCTBEHHOE, AMILTUTY/IHOE, MONSPU3ALMOHHOE, YacTOTHOE, BPEMEHHOE H (asoBoe
1peo0pa3oBaHUe JIA3EPHBIX [IYYKOB.

13) Henunelinple sBJI€HHS BTOPOrO MOPSIKA, 3JIEKTPOMAarHHTHAS (OPMYIMPOBKA HEIMHEHHOIO
B3aUMOJIEHCTBUSL.

14) Henunelinas mo/apru3yeMOCTh KPHCTAIA U HEJTMHEHHbBIE ONTHYeCKHE YQREKTEL

15) I'enepaiyis rapMOHUK.

16) Ycnosue (pazoBoro CHHXpOHH3MA.

17) llapamerpuyeckue mpeobpa3oBaHuss B ONTHKE, HACTPOKa 4YACTOTHI B MAapaMETPUUECKHX
reHepaTopax.

18) Monynsitopsl Ha OCHOBE ONTHYECKOH HEMHEHHOCTH.

19) Henuueinas onTKa U MONEKYISIPHOE PACCESHUE CBETA.

20) 3epxanmpHOE  OTpa)kKeHHWE, MHKpOILIEPOXOBATOCTh  IIOBEPXHOCTH M I€OMETPHUYECKHE
HEOZHOPOIHOCTH

21) MHorocnoliHble HU3KOpa3MEpHbIe KOMITO3HIUY.

22) KsauToBsle orpaprueHus. PasmepHsle 3¢ HeKTrI.

23) Metoznpl NOTyYeHH s HAHOYACTHI] M HAHOMATEPHAJIOB.

24) KBaHTOBBIE TOUKH, KBAHTOBAS IPOBOJIOKA, HAHOCIIOH.

25) llepuomuueckre KBaHTOBO-Pa3MEPHBIE FETEPOCTPYKTYPHIL.

26) DNEKTPOHHBIH CIIEKTP IBYMEPHBIX U OTHOMEPHEBIX CHCTEM.

27) OnTryeckue Nepexos! B KBAHTOBO-Pa3MEPHBIX CTPYKTYpax.

28) "DJIeKTPOOIITHUECKHUE METOb! YITPABIEHHSI ONITHYECKUM H3JTy4EHHEM.

29) AKYCTOONTHYECKHE METObI YIPaBIECHUS ONITHUECKAM H3TyUSHHEM.

30) MaruuToonTH4YecKie METOIBI YIIPABJIEHHsI OITHYECKUM U3JIyUSHHEM.

IIpumepHbI# nepeyeHb BONPOCOB K PEHTHHI-KOHTPOJII0 Ne2
1) MmxeKuMoHHBIE HCTOYHUKY CBETa HA OCHOBE TOMO- 1 TETEPOTIEPEXOI0B.
2) Msiygartenu ¢ npeoOpazoBaTeneM CIEKTPaIBLHOTO COCTaBa H3IIydeHHs!.
3) WudpakpacHble H3myyarenu.
4) Jlazepn! Ha KpucTaNIax u cTeKnax.
5) OcHoBHbIE CIOCOOBI TOJTYHYEHHSI JIA3EPHOH KEPAMUKH.
6) Ornruyeckue pe3oHaToOPeI, T06POTHOCTS.
7)  Mogpl na3epHOro pe3oHaTopa.
8) Jlasepsl ¢ cenexiyied Mo, EPECTPaBAEMBbIE H YACTOTHO-MO/LYIHPOBAHHBIE JIa3€PhL.
9) HHxekiMOHHBIE JIa3ephl HA FeTeporepexoax.
10) doTope3ucTopsl, POTOAKOIBI, POTOTPAH3UCTOPEI, HOTOYMHOMKUTEH.
11) CnekTpaibHble, SHEPTETHUECKHE, YACTOTHRIC XapaKTEPUCTHKH.
12) T3C nuneliku 1 MaTpyIpl, MUKPOKAHAILHBIE TIACTHHEL

13) OcHOBHBIE NOHSTHSI TEOPUH BOJHOBOAOB. llomHOe BHyTpeHHee oTpaxkenue. [lotepu u
YCHJIEHHE ONTHYECKUX CHTHAJIOB.

14) OOGvemHbIe U MIaHAPHBIE ONITHYECKHE BOJHOBOIBL.

15) Pacnpenenenne MOIHOCTH, COOTHOLIEHMUS IS Ty4EBOTO M BOJTHOBOTO IPHOTHIKEHHIH,
16) Henunelino-ontuueckue 3 dHeKThl B OPITTOBCKUX BOIHOBOIAX.

17) MexaHu3Mbl BOBHHKHOBEHHS IIOTEPh B OMITHYECKHX BOJTHOBOJAX.

18) DneMeHTHI TEOpUH ONTHUECKUX HAHOAHTEHH.

19) Coennnenue u cpaliMBaHe OMTHYECKUX BOJIOKOH.

20) Onrtuyeckue MymbTUILIEKCOPBI W IEMYJIBTHIUIEKCOPEL

IIpuMepHbIii NepedeHb BONIPOCOB K PEHTHHI-KOHTPOII0 Ne3
1) ®oronHBIe KpHCTALIL U MeTaMaTepuaisl. [loHsaTHE 3aTperieHHOM 30HEL.
2) PacnpoctpaneHue cBeTa B (JOTOHHBIX MaTepHaaX C 3allpelieHHOH 30HOH.



3) MogenupoBanue onTHYECKHX 3((PEKTOB B YOTOHHBIX KpUCTALIAX.

4)  CriocoObl ITOTy4eHHs peaIbHBIX (DOTOHHBIX KPUCTAJLIOB.

5) OrtpuuaresbHble [I0Ka3aTelb IpeoMIeHns. MeTamareprasl ¥ THepOoIIeckue MaTepHabl.

6) MetanoBepXHOCTH. AHOMATIBHOE IIPEJIOMJIEHHE U OTPaXkKEHHE.

7)  Kosmonnsasle pacTBOpEL

8) OCHOBBI JIOKANBHO YCUJICHHOH ONMTHYECKOH MUKPOCKONUH U CIIEKTPOCKOIHH.

9) ®opmupoBanue H300pakeHUH M O0TOOpakeHHe HH()OpMAlMHU C MOMOLIBI T[ONOTPaMMHOM
ONTHKHU U FOJIOrpadHUECKHX CHCTEM.

10) O6wemHas rosorpadus 1 pOTOUYBCTBHTENBHBIE MaTEPHAIIBI IS rostorpaguu

11) lonorpammubie 1 TH(PaKIHOHHEBIE ONITHUECKUE HTEMEHTBI

12) Tonorpadudeckas uHTepdepoMerpuss, ronorpaduueckas IamsTh, ONTHKO-TONOrpadrdecKas
obpaboTka HHGpOpMaLUH

13) CriocoOsl AMATHOCTUKH HAHO- K MEKPOYCTPOHCTR.

14) YcrpoiicTsa u criocoObl BBOJA U BBIBOJIA U3ITYYEHMSL.

15) Onrtudeckne — paclipefeiMTeSpHBIE M KOMYTALMOHHBIE  YCTPOMCTBA, HalpaBJIEHHbIE
OTBETRUTENH, NIEPSKITFOYATENH.

16) Onruueckre cnekTpaibHble PUITBTPBI, HHTEPPEPEHIIMOHHBIE TOKPHITHSL.

17) Yupasnsiemble 3epkana 0 TUQPaKIIHOHHBIC PEILIETKH.

18) JInuuzsr Openens, GOKyCHPYIOMIE KOMIIOHEHTHI HHTETPAITBHON OIITHKH.

19) Orrromexanuyeckue KITHOUH.

20) Mexanudeckue CKaHUPYIOLIHE MUKpO3epKasla, JIMH3BL, MOIYJSITOPEl M AHGpPaKIMOHHbIE
PELLETKH.

5.2. IlpomMexxyToUuHASI aTTECTANHUS IO HTOraM OCBOCHHS JUCHUIUIMHEI (9K3aMEH ).
IIpumepHbiii nepeyeHb BONPOCOB K YIK3IAMEHY

1) KsanroBo-pazmepHblie 3 (PEKTHI.

2)  OCHOBHBIE [10JIOYKEHHSI TeOMETPUUYECKON ONTHUKH.

3) Knacenueckune pasmepubie 3 (HeKThl.

4)  OCHOBHBIE IIOJIOIKEHHSI BOJTHOBOM OIITHKH,

5) VcTodHMKM HEKOTEPEHTHOTO HU3JTyYCHHS.

6) OcHoBHBIE TIOJIOKEHHS KBAHTOBOM OIITUKH

7) TBepnoTenbHBIE JIA3EPHI.

8) OCHOBHBIC IIOJIOXKCHHSI HETHHEHHOM OIITHKY.

9) ®opmupoBaHHE BOJHOBOAHBIX CTPYKTYP B IPO3PAYHBIX Cpeiax.

10) TBepaoTenbHbIE IPUEMHUKH H3ITyYECHUSI.

11) OObeMHBIE U ITAHAPHBIE ONTHYECKHUE BOJHOBOIDI,

12) Metozp! yripaBieHust ONTHYESCKUM U3JTyYEHUEM.

13) OcHOBHBIE KOMIIOHEHTBI HHTETPAJIbHO-OIITHYECKHIX CXEM.

14) doronnble KpucTaLIBL. Paciipoctpanenue cBeta B ((OTOHHBIX MaTepUallax.

15) ®uzudeckue 0coOEHHOCTH PabOTHI TETEPOCTPYKTYD.

16) MukpoonToMexaHudecKue CXeMEl.

17) O6vemuas romorpadus v GOTOYYBCTBUTENILHBIE MATEPUATIBI T TOJIOTPAGHH.

18) CnocoOsl osyueHns JiazepHoH HaHOKEPAMHUKH.

19) OcHOBHBIE TOHATHS TEOPHHU BOJTHOBOIOB.

20) MeraMaTepraibl ¥ TUIIEPOOSTMYECKHE MaTePHAITEL.

5.3. CamMocTosiTerbHASI paGoTa 00y4AKOIErocs.

CamocTosTeNnbHas pa60Ta CTYACHTOB 10 AUCHHIIIIMHE ((MHKpOOHTHKa )4 q)OTOHI/IKa» BKJIFOYAET B

cebs CICAYIOHIME BUOBI ACATCIIBLHOCTH.

1) Ay)lI/ITOpHaSI CaMOCTOATCIIbHAsA pa60Ta CTYACHTa 1O JUCHUINJIMHE BBIIIOJHACTCSI Ha

nab0paTOPHBIX ¥ IIPAKTHYECKUX 3aHSITHSX [IPU PEIICHAY 3a/aY.



2) BneayguropHas camocCTOATENbHAs pa0oTa BHIMONHAETCA CTYACHTOM IpU YIIyOIeHHOM
W3y4YeHHH TUCIUIIMHEL 110 TeME MPOMICHHOM JIEKIWH, IPH MOATOTOBKE K JabopaTopHLIM paboTam H
MPAKTHYECKUM 3aHATHAM. OCHOBHOH (POPMOH CaMOCTOATENbHON paOOThI CTYNEHTA ABJIACTCS U3YUCHHC
KOHCIIEKTa JIEKIHH, pEKOMEHJOBAHHOH JINTEPATYPHIL.

OCHOBHBIM HCTOYHMKOM MH(OpPMAIMK /IS BBIIOJTHEHHS CaMOCTOSTENbHOM paboTHl SABISIOTCS
CNIpaBOYHBIE MOJNCHCTEMBl M OQUIMANbHBIE CAaHTBl MPOrPAMMHEBIX IAKETOB, H3y4YaeMBIX B paMKax
JMCIUIUIHEEL B xome caMocToaTenpHOM paboThl CTYNEHTHI HOJDKHEI MMO3HAKOMHTBCA C CONEPKAHUEM
COOTBETCTBYIOLIMX PECYPCOB, MMEIOMINM OTHOIICHHE K PAacCMAaTPUBAEMBIM Ha JICKIIHSX BOMpocaM, K
3aJaHisAM J1afopaTopHBIX paboT ¥ K BOUpocaM U CcaMOCTOATENbHOH pa®otTel. IIpm 3TOM
PEKOMEHIyeTCsl CaMOCTOSATENBHO MPOaHATU3UPOBATE M YAaCTUYHO pealn30BaTh IPUMEPEI, NaHHLIE B
CIIPABOYHBIX MaTepHaax.

CamocTosTenpHas paboTa 3aBepiliaeT 3ajauM BCexX APYrUX BHUAOB yueOHOTO Ipolecca W MOXKET
OCYIECTBIITLCS Ha JIEKIMAX, CEMHHApax, IPAKTHYECKUX 3aHATHUAX, Ja0OPaTOPHBIX 3aHATHAX,
KoHcyJbTanuax. Kaxk ¢opma opranuzanuu y4eGHOTO TpoIiecca CaMOCTOSATENbHAA paboTa CTYIEHTOB
npejcTaBisieT OO0l neyieHanpaBIeHHYI0 CHCTEMAaTUUECKYO NEATENBHOCTE 110 IPHOOPETEHHIO 3HAHHH,
OCYILIECTBIIIEMYIO BHE ayAUTOPHH.

KOHTpOJb BLIMOJTHEHUS CaMOCTOATENFHON paGoOThl OCYIIECTBIISAETCS B XOAE BBITOIHEHHS ¥ 3alUHUTHI
1abopaTopHEIX paboT Mo JUCHHILINHE, IPH BBIIOJHEHUH IIPAKTHUECKUX 3aJaHH, Ha 9K3aMEHE.

Bonpocs! 111 caMOCTOsITeIbHOH padoThl CTy1€HTOB

1) OcobGeHHOCTH B3aUMOICHCTBHS IEKTPOMArHUTHBIX BOJIH C MUKPOOOBEKTAMH.

2) VYpaBHeHwUs s pacuéTa POTOHHBIX KPHCTAJUIOB.

3) Bribop MaTepuaoB ONTUYECKUX KOMIIOHEHTOB JIA3E€PHBIX CUCTEM.

4) TexHOTOrHYECKUHN ITPOLIECC U3TOTORNEHUS AKTURHBIX NIEMEHTOB JIA3CPHBIX CUCTEM.

5) MeToab! OLICHKH apaMETPOB JIA3€PHBIX YCTPOUCTB.

6) MHUKpO U HAHOJIA3€PBI.

7) MexaHu3Mbl GOPMUPOBAHUS TUTAKCHATBHBIX IIJIEHOK.

8) TexHomnorus npoOOIOATOTOBKY MaTepHUAIIOB.

9)  Dddext Jlomnmnepa, CIBUT U YITUPEHHUE JTAHUH.

10) D¢dextsr Puzo u Canpska.

11) BOJOKOHHO-ONTHYECKHUE THPOCKOIIBL.

12) Metous! pa30BOH KOPPEKLIUK BOJIHOBOIO (DPOHTA.

13) OcobenHocTy TuIepOOINYECKUX MaTepranoB.

14) TexHosnoruu B 06JaCTH 3aIMUTHBIK TOJOTPAMM.

15) T'onorpaduyeckas namArs.

16) OnTtuyeckue CHCTEMBI HCKYCCTBEHHOTO HHTEIUIEKTA.

17) CBepXCKOPOCTHBIE CIIOCOORI Iepeaadn 1 06paGoTKu HHGOPMAITUH.

18) CucreMbl Ha OCHOBE HAHOPA3MEPHBIX ¥ POTOHHO-KPUCTAIUTMUECKUX CTPYKTYP.

19) CHCTEMBI OIITHYECKHX M KBAHTOBBIX BBIYUCJICHUH U OIITHUECKHUE KOMITBIOTEPHIL.

20) MuTterparys MeXaHHUECKUX, ONITHYCCKUX U 3JICKTPOHHBIX KOMIIOHEHTOB Ha MHKPOYPOBHE.

@®onx  oueHouHelx MarepuanoB (POM) mna mpoBefeHHs  aTTeCTaUUM  YPOBHS

COPMHUPOBAHHOCTH KOMIIETEHIMH OOyYaromuxes 110 JUCHMIUTHHE O(OPMISIETCS OTACIbHBIM
JIOKYMEHTOM.

6. YYHEBHO-METOJIJUYECKOE 1 THOPOPMAIIMOHHOE OBECITEYEHHE

JUCIHHUTIIIAHBI
6.1. KuuroobecneyenHocTn

HanMeHoBaHHE NUTEPaTYphl: aBTOP, HA3BAHNWE, BH N3AHHA, H3IATEILCTBO [on KHWUTOOBECTIEUEHHOCTD
H3JaHus

Hanunuue 8 anexTpoHHoM katanore I6C

OCHOBHas IUTEPATYpa

1. Beenenue B PpeMTOHAHO(DOTOHHKY: (PyHAAMEHTAIbHBIC OCHOBB H 2020 https://znanium.com/catalog/product
NazepHbie METOAbI YNIPABAAEMOTO NOJAYHYEHUA U AMATHOCTHKH /1211606
HaHOCTPYKTYpHpPOBaHHbIX MaTepuanos: yueOHoe nocobue / C. M.




ApakensH, A. O. Kyuepuk, B. I'. [Tpokotues [u mp.]; nox odul. pea.
C. M. ApakensHa. - Mocksa: Jloroc, 2020. - 744 c. - ISBN 978-5-

98704-812-2
2. 3emnskos, B. B. BosiHoBoIHbIE ceslekTHBHBIE yCTpOHCTBA: 2019 https://znanium.com/catalog/product
moHorpadus / B. B. 3emnskos, I'. @. 3aprano; KOxHbli /1088165

(henepanbHblil yHUBEPCHUTET. - PocTos-Ha-JloHy; Taranpor:
WUznarensctso IOxHoro denepansHoro yHusepeureta, 2019. - 310
c. - ISBN 978-5-9275-32-00-1

3. lykanos, B.H. BosoxoHHo-onTHuecKas TEXHNWKA: NPAKTUUECKOE 2019 https://znanium.com/catalog/product
pykosoictso / B.H. Llykanos, M.51. fkosnes. - 4-e U311, UCTIp. U /1053385

Jot. - Mocksa; Bonorna: Mudpa-Uwxenepus, 2019. - 300 c. -
ISBN 978-5-9729-0367-2

4. Ontvueckoe MarepualioBesieHre. MaTepualbl U ONTHUECKHE 2017 https://www.iprbookshop.ru/75385.
3NeMeHThbl B hOTOHUKE: yueGHoe nocobue / A. I, I'nywenko, E. TT. html

I'nywenxo, I'. H. 'onaaposa, C. B. 2Kykxos. — Camapa:
TToBomKCKMid rOCyTapCTBEHHBIH YHUBEPCHTET TEJIEKOMMYHMKALIMH
W unpopmarukn, 2017. — 241 ¢,

JlonoNHUTENBHAs JIHTEpaTypa

1. ApxvnkvH, B. I'. MeTamatepraiibl # CTPYKTYpHO 2013 https://znanium.com/catalog/product
OpraHU30BaHHbIE Cpelbl 11 ONTONEKTPOHUKH, CBU-TeXHUKH 1 /925159
HaHO(OTOHHKH: MOHorpadus / B. T'. ApxunkuH, B. @. [11abaHos, B.
5. 3uipsnos. - Hosocubupek: CO PAH, 2013, - 368 ¢. - ISBN 978-

5-7692-1310-6
2. bepuxawsniy, B. 1. KorepeHTHas onTHka M onTHuYecKas 2020 https://znanium.com/catalog/product
0bpaboTka uHpopmaunm: yuebHoe nocobue / B. 111. beprkanmsunu. 71999893

— Mocksa: UH®PA-M, 2020. — 306 c. — (Bsiciuee oOpasoBaHue:
bakanaspuar). - ISBN 978-5-16-014695-9

3. ®OTOHHBIE KPUCTAIIBI U HAHOKOMITO3UTHI: 2009 https://znanium.com/catalog/product
CTPYKTYpoOOpazoBaHKe, OMTUIECKHE W AUINIEKTPHUYECKHE CBOHCTBA: 1924739

Mownorpadus / IlaGanos B.®d., 3uipstos B.A. - Hosocubupek: CO
PAH, 2009. - 257 c. ISBN 978-5-7692-1096-9

6.2. llepnoanyeckune n3gaHus

1. Xypuan «KeantoBas anektponuka». ISSN:1063-7818. Apxus HomepoB. Pexxum goctyna:
http://www.mathnet.ru/qe/archive.

2. Xypuan «®Dortonukay, ISSN: 1993-7296. ApxuB HomepoB. Pexum gocryna:
http://www.photonics.su.

3. Xypunan «[Ipuxnannas dotonHuka», ISSN:2411-4375. Apxus HomepoB. Pexum pocryna:
http://applied.photonics.pstu.ru/archives.

4. XKypuan «Hanocuctembl: ¢usuka, xumus, MmaTtemartuka». ISSN: 2305-7971. Apxus
HOMepoB. Pexxum nocryna: http://nanojournal.ifmo.ru/articles.

6.3. UHuTepHeT-pecypebl

1. Pazgen «HoBoctu dhoTtonukuy Ha caitre Jlaseproit acconuanuu // Pexxum moctyna:
http://www.cislaser.com

7. MATEPHAJIIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUAIIJINHBI

g peanusanmM HaHHOM JUCHMIIMHBI HMEIOTCS CHEIMAIBHBIC TOMEIIEHUS IS IPOBEICHUS
3aHATUA. JIEKIIMOHHBIE ayIUTOPUM OCHAIIEHBI AOCKOW (AN Mela WM MapKepa), 3KpaHOM s
MIPOEKIMOHHBIX CUCTEM, IIPOEKTOPOM, HOYTOYKOM.

[TpakTrdeckue 1 7a00paTopHBIe pabOTHI IPOBOAATCS B HAYUHBIX U y4eOHBIX 1abopaTopusix 104-
3, 106-3, 107-3, 123-3, 118-4, rue pasmelLIeHBl: BOJIOKOHHBIA JIA3€D HENPEPHIBHOIO H3JIyYECHHS,
MWIIHCEKYHIHAS Ja3€pHasl yCTAHOBKA, KOMIIEKC JIA3epHOU TPaBUPOBKH, Ta3€PHBIA MPOESKIHOHHBIN
MUKPOCKOI,  (EMTOCEKYHAHBIE  JIA3EPHBIE  CHUCTEMBI,  CBAapIIMK  OOTHYECKUX  BOJIOKOH,
ONTOMEXAHHYECKHUE YCTPONCTBA U JIp.

AymaTopud Ul NPOBEJEHUS  3aHATHH  OCHALICHBI COBPEMECHHBIMM  [EPCOHAILHBIMU
KOMIBIOTEPaMH, OOBEIUHEHHBIMH B JIOKAJIBHYIO BBIYHCIUTENBHYIO CETh M YKOMIUIEKTOBAHEI
HeoOXOIUMBIM CHCTEMHBIM U IIPUKJIAIHBIM IPOrPAMMHEIM 00€CIIEYeHHEM.
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