
MHHHCTepcTBO uay1rn H Bb1crnero o6pa30Baum1 Poccuiic1rnii <l>e)J,epau.uu 
<!>e):(epanoHoe rocyJl.apcTBeHHoe 6IOJl.)I<eTHOe o6pa.3oBaTeJ1hI-IOe yT.Ipe)I<Jl.emre 

Bbicrnero o6pa.3osamrn 

«BJia)lHMHpc1rnu rocy.uapCTBCHHbIU yuunepCHTCT 
HMCHH AJieKCaJIJJ.pa rpurophenuqa H HHKOJiaSI rpurop1>enuqa CTOJICTOBhIX» 

(BJirY) 

l1HCTHTYT rrpm<JJaJl.HOH MaTeMaTHI<H, cl?H3HI<H H HHcl?opMaTHI<H 

YTBEP)l{,[(AIO: 

eI<TOp HHCTHTYTa 

~~"'-"-'\\----------- K.C. XopoI<OB 

08 2021 r. 

MMKPOOOTHKA 11 <l>OTOHMKA 

uanpaBJICHHCilO)l.rOTOBKH/cneuuaJihHOCTb 

28.03.01 HaHoTexHonornH 11 M111<poc11cTeMHa5I TexH111<a 
(1<on 11 Ha11Me1rnBaH11e HanpaBne1-111ll nonroTOBI<H (cneu11aJJbHOCT11) 

HaH0TexHonor1111 11 M111<poc11cTeMHa5I TexH111<a 
(HanpaBneHHOCTb (npo<[>11nb) nonroToB1rn)) 

r. Bna):(11M11p 

2021 



1. IJ;EJIM OCBOEHIDI ,[(lICIJ;lITIJllIHhl 
~eJihlO ocsoemrn JJJfC1U1IlJII1HhI «M1rnpoonnrna H cpOTOHHKa» cpopMHpOBaHHe 3HaHHH B o6JiaCTH 

6a30BhIX npHHI.(HTIOB cpyHKI.(HOHHpOBaHH51 H KOHCTpy11poBaHH5l OIITM1IeCKMX 3JieMeHTOB M 

ycTpOHCTB, peanM3yeMbIX Ha MHKpoypOBHe. 

3a.n.aq11: 

• 113yqeHHe OCHOBHhIX 3cpcpeKTOB, rrpol(eCCOB M 51.BJieHHM, orrpe.n.eJI51IOmHx cpyHKI.(MOHHpOBaHMe 

3JieMeHTOB H ycTpOHCTB Ha MHKpoypOBHe B OTITHqecKOM )1.Mana30He; 

• M3yqeHHe MeTO)J.OB aHaJIM3a M pacqern 3JieMeHTOB M CMCTeM MHKpOOIITMKM M cpOTOHMKM; 

• nonyqeHMe 3HaHMH 0 IIOCJie)J.HHX .ZJ.OCTmKeHM51X B o6JiaCTH MHKpOOTITMKH M cpOTOHMKM, 

cpopMHpOBaHHe y cTy.ZJ.eHTOB HayqHoro MhUIIJieHM51 M COBpeMeHHOH ecTeCTBeHHOHayqHoH KapTHHhl 

MHpa; 

• 03HaKOMJieHMe CTy)leHTOB c COBpeMeHHOH HayqHoH annapaTypoi1: H Bbipa60TKa y HHX 

HaqaJihHhIX HaBbIKOB npose.n.eHH51 3KCnepHMeHTaJihHhIX HayqHhIX HCCJie)lOBaHHH pa3m1qHhIX 

cp11311qecKMX 51.BJieHMH M Ol(eHKH norpeIIIHOCTeH H3MepeHMH 

• 

2. MECTO ,[(lICIJ;lITIJllIHhl B CTPYKTYPE onon 
,[(HCI.(MIIJIMHa «MHKpOOIITMKa H cpOTOHMKa» OTHOCMTC51 K .ZJ.MCI.(MTIJIMHaM qacTM, cpopMHpyeMOM 

yqaCTHHKaMH o6pa30BaTeJibHhIX OTHOIIIeHHH, yqe6Horo IIJiaHa. 

3. IlJIAHlIPYEMhIE PE3YJihTAThl OJiYqEHlI51 no ,[(lICIJ;lITIJllIHE 
ITnaHttpyeMhie pe3yJihTaThI o6yqeHM51 no )lMCI.(MIIJIMHe, cooTHeceHHhie c nnaHHpyeMhIMM 

pe3yJihTaTaMM OCBOeHM51 0f1Qf1 (KOMTieTeHI.(H5IMM M MH.ZJ.MKaTOpaMM )1.0CTmKeHM5I KOMTieTeHI.(HH) 
<J:lopMHpyeMbJe llJ18HHpyeMble pe3yilbTaTbl 06Y'leHHfl no JIHCUHnJlHHe, B COOTBeTCTBHH C HHJIHK8TOpOM HaHMeHosaHHe 

KOMneTeHUHH JIOCTHlKeHHfl KOMneTeHLlHH oueH011Horo cpeJ1crna 

(KOJI, COJ1eplK8HHe 

KOMneTeHUHH) 

VIHJIHK8T0p JIOCTHll(eHHfl KOMneTeHUHH Pe3y11Han1 06y11eHHfl no J1Hcu1-1n111-1He 

(KOO, coiJep.?ICaHUe UHOUKamopa 

DK- I . Cnoco6eH DK- I. I . 3HaeT OCHOBHbJe <j>l1311KO- 3HaeT: OTYeTbl no 

npoBOJll1Tb <j>l1311KO- MaTeMaTW!eCKl1e MOJ).eJ111 • OCHOBHble <j>l1311'-!eCKl1e 11 JJa6opaTOpHblM 

MaTeMaT11'-!eCKoe npoueccos, llBJ1eH11H 11 o6beKTOB s MaTeMaTl1'-leCKl1e 3aKOHbl , MOJ).eJ111 pa6oTaM. 

MOJJ.eJ111posaH11e o6JJaCTl1 HaHOTeXHOJIOrHH 11 <j>11311•1ecK11x npoueccos, J1e)l(aIU11x s 

11CCJJeayeMblX M11KpOCl1CTeMHOH TeXHl1Kl1, a OCHOBe np1rnu1mos aeHCTBl1ll o6beKTOB KoHTpOJJbHbJe 

npoueccos TaK)l(e MeTOJlbl MOJ).eJ111posaHl1ll. HaHOTeXHOJIOrHH 11 M11KpOCl1CTeMHOH sonpocbJ K 

HaHOTeXHOJIOrHl1 11 nK-1.2. YMeeT npoBOJ).11Tb TeXHl1Kl1. JJa6opaTOpHblM 

o6beKTOB HaHO- 11 MOJJ.eJ111posaH11e npoueccos, YMeeT: pa60TaM. 

M11KpOCl1CTeMHOH llBJleHl1H 11 o6beKTOB B o6JJaCTl1 • pewaTb 3aaaY11, 11cnoJ1b30BaTb 

TeXHl1Kl1 C HaHOTeXHOJIOrHH 11 MaTeMaTHLJeCKl1H annapaT 11 l[HCJleHHble KoHTpOJ1bHb1e 

11cnOJ1b30BaH11eM M11KpOCl1CTeMHOH TeXHl1Kl1, B TOM MeTOJ).bl KOMnbJOTepHOro sonpocb1 K 

cospeMeHHbIX 411CJJe c 11cnoJ1b3osaH11eM MO)lem1poBaHHH o6beKTOB peHTl1Hr-

KOMnbJOTepHblX cospeMeHHblX nporpaMMHbIX HaHOTeXHOJIOrHH H MHKpOCHCTeMHOH KO HTpOJJ JO 11 

TeXHOJIOrHH cpeacrn. TeXHl1Kl1. npoMe)KYT04HOH 

nK-1.3. BJJaaeeT HaBblKaMl1 BJJaaeeT: aTiecrn u1111. 

aHan113a npoueccos 11 o6beKTOB • MaTeMaTl14eCKl1M annapaTOM 11 
HaHOTeXHOJIOrHH 11 MeTOJ).aMl1 KOMnbJOTepHblX TeXHOJIOrHH 
M11KpOCl1CTeMHOH TeXH11Kl1 Ha JlJ]ll MOJl_eJ111posaHl1H o6beKTOB 
OCHOBe <j>l1311KO-MaTeMaTl14eCKOfO HaHOTeXHOJIOrHH 11 M11KpOCl1CTeMHOH 
11 KOMnbJOTepHoro TeXHl1Kl1. 
MOJ).eJ111posaHl1H. 

nK-4. Cnoco6eH DK-4. 1. 3HaeT OCHOBHbJe MeTOJlbl 3HaeT: 0TYeTbl no 

cosepweHCTBOBaTb 113MepeHl1H napaMeTpOB 11 • 6a30BOe KOHTpOJJbHO- JJa6opaTOpHblM 

npoueccb1 MOJJ.11<j>11Kau1111 CBOHCTB 113Mep11TeJlbHOe o6opy JlOBaH11e MH pa6ornM. 

113MepeHl1H HaHOMaTep11aJJOB 11 MeTpoJ1or114ecKoro o6ecne4eHl1H 

napaMeTpos 11 HaHOCTPYKTyp, a TaK)l(e 11CCJleJ).OBaHl1H 11 npOMblWJleHHOro KoHTpOJJbHble 

MOJJ.11<lrnKau1111 Ha3Ha'-leH11e, ycTpOHCTBO 11 npOl13BOJ).CTBa HaHOMaTep11aJJOB 11 sonpOCbl K 
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CBOHCTB np11HU11n neHCTBl1ll M11KpOKOMnOHeHTOB cpoTOHl1Kl1. 

HaHOMaTep11aJJOB 11 11cnOJlhJyeMoro MR :noro YMeeT: 

ttaHOCTPYKTYP 06opynosattm1. • ocymecTBnRTb mtarttOCTHKY 

TIK-4.2. YMeeT pa6oTaTb tta ttenonanoK 11 11acrn'ltth1i1 peMOHT 

113Mep11TeJlbHOM 11 113Mep11TeJlbHOro,n11arHOCTl1'-!eCKOro, 

TeXHOJlOr1111eCKOM06opynosatt1111 Texttonorn11ecKoro 06opynosattm1; 

s coorneTcTs1111 c 11ttcTpyKUl1llM11 • ocpopMJJRTh pe3ynhTaTh1 
no 3KCnnyarnu1111 11 TeXHl14eCKOH ttay'-!H0-11CCJJenosaTeJJhCKl1X 11 onhJTHO-
noKyMeHTau11el1. KOHCTpyKrnpcKHx pa6oT. 
nK-4.3. BnaneeT HaBhlKaMl1 BnaneeT: 
BHenpeHl1ll 11 KOHTpOJJ.!I Ka11ecrna • MeTonaM11 opratt11Jau1111 11 
HOBhlX MeT0.11.0B 113MepeHl1.!I nposenett11R 11JMepett11!1 11 
napaMeTpos 11 Mon11cjJ11Kau1111 11CCJlenosaHl1H B o6JJaCTl1 
CBOHCTB HaHOMaTep11aJJOB 11 HaHOTeXHOJIOrHH 11 M11KpOCl1CTeMHOH 
HaHOCTpyKTyp. TeXHl1Kl1. 

4. Oii'hEM 11 CTPYKTYPA ,LJ;MC:QMIIJIMHhl 
Tpy.z:i.oeMKOCTh .lJ.HCIJJmJrnHhI cocTaBJUieT 4 3aqeTHhIX e.z:i.11HHUhI, 144 qaca. 

TeMaTuqecKHH nJiau 
<J>opMa 06yqeum1 - oquaH 

KoHTaKTHaH pa6orn 06yYa1om11xc» 
c ne)larorn•1eCKHM pa60THHKOM 
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BJa11MonelicTs11e 

I 
3JleKTpOMarHl1THOro 113JJY'-!eHl1ll c 

8 1-3 6 3 6 6 
semecrnoM. TaepnoTeJJhHhle 

11CT04Hl1Kl1 11 np11eMHl1Kl1 113JJY4eHml. 

2 
0nTl14eCKl1e BOJIHOB0.11.hl. <l>OTOHHble 

8 4-7 6 3 6 6 
KPl1CTaJJJJhl 11 ronorpacjrnR 

3 
Onrn4ecK11e M11Kp031leMeHThl 11 

8 8-9 6 3 6 6 
ycTpOHCTBa 

Bcero Ja 8 ceMecTp: - - 18 9 18 18 

H amt'IM e s n 11 c u11nn 1-1H e Kn/KP - - - - - -

Ylrnro no n11cu11nn11tte - - 18 9 18 -

~ 
:i: ... 
o; ~ 
~ '8 
§ g_ 
0 
:;; 

"' u 

21 

21 

21 

63 
-

63 

CoJJ.epmauue JieKUHOHHhlX 3aHHTHH no JJ.HCUHDJIHHe 

na6oparnptthlM 

pa6oTaM. 

KottTponbtth1e 

sonpoch1 K 

peHTHHr-

KOHTpomo 11 

npoMe)KyT011 HOH 

aTTeCTaU1111. 

<t>opMbl TeKymero 
KOHT(lOJlH 

ycneBaeMOCTH, cjiopMa 
npoMell<YTO'lflOH 

8TTCCTaUHH 
(no ceMecmpCiM) 

peHTHHf-KOHTpOJJh 

NQJ 

peHTHHf-KOHTpOllh 

NQ2 
peHTHHf-KOHTpOJJh 

NQ3 

3K3aMeH, 36 
-

3K3aMeH, 36 

Pa3JJ.eJI 1. B3aHMOJJ.eiicTBHe JJieKTpoMaruuTuoro H3JiyqeuuH c semecTBOM. 
ToepAOTCJibHbIC HCTO':IHHKH u npueMHHKH H3JIY':ICHHH. 

1) lfanyLieHHe H BeiuecTBo. KBaHTOBbie pa3MepHbie 3cpcpeKThI. Crroco6b1 yrrpaBneHH51 

OIITHLieCKHM H3JIYLieHHeM. 

2) 1-IcToLIHHKH H3JiyLieHH51. 11cTOLIHHKH HeKorepeHTHoro H3JiyLieHH51. TBep.n;oTeJihHhie Jia3epbI. 

3) TBep.z:i.oTeJihHhie rrpHeMHHKH H3JiyLieHH51. OrrTHqecK11e pe30HaTopb1, .z:i.o6poTHOCTh. Mo.z:i.hI 

na3epHoro pe30HaTopa. <Pornpe3HCTOphI, cpOTO.lJ.HO.lJ.hI, cpoTOTpaH3HCTOphI, cpornyMHO)KHTeJIH. TI3C 

JIHHeHKH H MaTpHUbI, MHKpOKaHaJibHhie IIJiaCTHHbI. 

Pa3JJ.eJI 2. OnTuqecKHe BOJIHOBOJJ.hl. <l>oTOHHhle KpHcTaJIJihl u roJiorpa<J>uH. 
1) OrrTHLieCKHe BOJIHOBO,[l.bl. 06'heMHbie H IIJiaHapHbie OIITHqecKHe BOJIHOBO.l(bl. BoJIHOBO,[l.Hbie 

CTPYKTYPhI B o6'beMHhIX o6pa3uax. 

2) <PoTOHHbie H rron5IpHTOHHhie KpHCTaJIJihI. CTpyKTypa, cBoiicTBa. 

3) Crroco6hI ronorpacpHLiecKoii 3aIIHCH. 06neMHa51 ronorpacpmr H cpoToLiyBcTBHTeJihHhie 

MaTepHaJibI .l(JI51 rorrorpacpHH. f orrorpaMMHhie H ,[1.HcppaKUHOHHbie OIITHqecKHe 3JieMeHThI. 
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ronorpacpwrecr<a51 HHTepcpepoMeTp1rn, ronorpaclm11ec1<a5I rraM51Th, orrT11Ko-ronorpacjm11ecKa5I 

o6pa6oTI<a 11HcpopMau1111. 

Pa3JJ.eJI 3. OnTuqecKue MHI\'.po:meMeHThI u ycTpoii:cTBa. 
1) OcHOBHhie KOMIIOHeHThl HHTerpanhHO-OIIHILJ:eCKHX cxeM. 3rreMeHThl H 6JIOKH 3JieMeHTOB. 

IlpHHUHIIhl pa60Thl. 
2) Mm<poorrTw-recK11e 3neMeHThI 11 11x cpym<u110Han. 
3) Mm<poorrT0MexaH1111ecK11e cxeMhI. 

CoJJ.epmaHue npa1nuqecKHX 3aHHTHii: no JJ.HCU.HIIJIHHe 
PaJJJ.eJI 1. BJaHMOJJ.eii:cTBne JJICKTpoMarHHTHOro HJJiyqeHun c BeIIJ,eCTBOM. 

TBepJJ.oTeJihHhie ucToqHnKu u npueMHHI\'.H HJJiyqeHnH. 
1) Pac11eT KOHUeHTpau1111 11acTHU Korrrro11,z:i:Horo pacTBopa. 
2) PacLieT napaMeTpOB orrT1111ecKHX cxeM. 
PaJ.[(eJl 2. OnTuqec1\'.ue BOJIHOBO.[(hl. <l>oTOHHhie Ii.:pucTaJIJihl u roJiorpa<l>un. 
1) l-fayY.eH11e TexHonor1111 csap1rn orrTw-rec1rnx BOJIOKOH. Pac11eT noTeph coe,z:i:1rneHH5I BOJIOKHa. 
2) Ofoop crroco6os 11 MeTo,z:i:os rorrorpacp11Y.ec1<0li 3arr11c11. 
PaJJJ.eJI 3. OnTuqec1rne MHKp03JieMeHThI u ycTpoii:CTBa. 
1) I1ccrre,z:i:0Bam1e rrapaMeTpOB Jia3epHhIX .[(HO.[(OB Ha OCHOBe reTepocTpy1<Typ. 
2) PacLJeT rrapaMeTpOB Jia3epHoro H3Jiyqemrn .[(JI51 cpopMHpOBaHH51 TOHKOIIJieHO'IHhIX 3JieMeHTOB. 

Co.uep:tKaHue Jia6opaTopHhIX JaHHTnii: no .uucu.unJinHe 
Pa3.[(eJI 1. BJattMo.ueiicTBtte JJie1npoMarHHTHOro H3JiyqeHHH c BeIIJ,ecTBOM. 

TBep.uoTeJihHhie ueroqHHI\'.tt u npueMHHKH H3JiyqeHHH. 
1) I1ccrre,z:i:oBaH11e 1<orrrro11,z:i:H11x pacTBopoB, ,z:i:orr11poBaHHhIX HaH011acT11uaMH 6naropo,z:i:H11x 

MeTanJIOB. 
2) Co,z:i:ep)l<aHHe rrpaKT1111ecK11x/rra6oparnpHhIX 3aH5ITHH. IlocTpoeHHe OIITHl'.feCKHX cxeM B 

rrporpaMMe Zemax. 0rrTHMH3aUH51 orrTHl'.fecrmx cxeM. 
PaJ.[(eJI 2. OnTttLiec1rne BOJIHOBO.[(hI. <l>oTOHHhle KpncTaJIJihI u roJiorpa<l>un. 
I) Mo.z:i:mpm<aUH51 no1<aJaTen51 nperroMneHH51 B npo3pa1rn11x MaTep11anax cpeMToceKyH,z:i:HhIM 

11 a3epHhIM 1-nnyY.e1rneM. 
2) l13yt-IeHHe TeXHOJIOfHH CBapKH OIITHLJ:eCI<HX BOJIOKOH. Coe.[(HHeHHe OIITHLJ:eCKOro BOJIOKHa. 

Pa3.[(eJI 3. OnTHLiecKue MHKpo3JieMeHThI u ycTpoii:cTBa. 
1) Mccrre,z:i:oBaHHe CTpyKTyp11 rraJepHhIX ,z:i:110,z:i:oB. 
2) <l>opM11poBaH11e Torrorrorn11ecKHX rroBepxHOCTHhIX CTPYKTYP· 

5. Ol(EHoqHhIE CPE,L(CTBA ,L(JI51 TEKYIIJ.Ero KOHTPOJI51 YCTIEBAEMOCTM, 
IIPOME'/KYTOqHOM A TTECT Al(MM no MTOr AM OCBOEHM51,L(MCI(MTIJIMHhl 
lI yqEliHO-METO,L(MqECKOE OliECIIEqEHME CAMOCT051TEJihHOM PAliOThl 

CTY,L(EHTOB 
5.1. Te1\'.yIIJ,uii: 1rnHTpOJih ycneBaeMOCTH 

IlpuMepHbIH nepeLieHb BOnpOCOB K peii:THHf-KOHTpomo .NH 
1) OrrTw-recrme KOHCTaHThI, cBeTOBhie ITYl:JH. 
2) 0Tpmr<eHHe 11 rrpenoMneHHe cBeTa Ha rpaHHUe pa3,z:i:ena .ri:syx cpe,z:i:, 5IBnem1e rronHoro 

BI-I yTpem-1ero oTpa>r<eHH51, npoxmr<)le1-rne cBeTa '-!epe3 nornow,mow,11e cpe,z:i:11. 
3) 3J1e1<Tp0Marn11rn11e BOJII-IhI, ypaBHeH11e Ma1<csenna 11 rpaHHLIHhie ycrroBH51. 
4) I1HTepcpepeHUH51 H ,z:i:11cppaKUH5I CBeTa, KOMIIJieKCHhIH IIOKa3aTeJih rrpenOMJieHH5I, IIOKa3aTeJih 

rrornow,eHH51. 
5) <l>a30BM H rpyrrrroBM CKOpOCTh CBeTa, .[(HCIIepCH51, COOTHOIIleHHe KpaMepca-KpoHHra. 
6) IloJI5IpH3aUH51 IIJIOCKHX BOJIH, pacrrpOCTpaHeHHe CBeTa B H30TpOIIHhIX H aHH30TpOIIHhIX cpe,z:i:ax, 

.[(BOHHOe 11yc-IerrpenoMneH11e. 
7) OnTff'-IeCKM aKTHBHOCTb 11 cpapa.ri:eesc1<oe spaw,e1-me. 

8) KBaHTOBhie nepexo,z:i:11 rrp11 B3aHMO)leiicrn1111 c 3ner<TpoMarnHTHhIM H3JIY1:feHHeM. 
9) CnoHTaHHoe 11 Bhrnyn<.neHHoe H3JIY1:feH11e, K03cpcp11u11eHThI 3H:HrnTeiiHa. 
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10) KHHern:qec1me ypaBHeHH.51, ycHJieHHe H reHepaU:H.51 OTITHqecKOro H3JiyqeHH51. 

11) MoHoxpoMaTHqHoCTh, noAApH3aU:H51, KorepeHTHOCTh, HanpaBneHHOCTh Jia3epHhIX nyq1<0B. 

12) llpocrpaHCTBeHHOe, aMIIJII1TY,[(HOe, rromrpH3al(HOHHOe, qacTOTHOe, BpeMeHHOe H cpa30BOe 

npeo6pa30BaHHe Jia3epHbIX nyqKOB. 

13) HenHHeHHhie 51BJieHH51 BToporo nop51JJJ<a, :meI<TpoMarHHTHM ¢opMynHpOBKa HeJIHHei1:ttoro 

B3aHMO)J.eHCTBH51. 

14) HenHHettHa.51 TIOJI51pH3yeMOCTh KpHCTanJia H HeJIHHeHHhie OTITHqecime 3¢cpeKThI. 

15) f eHepau:H.sr rapMOHHK. 

16) y CJlOBHe cpa30BOro CHHXpOHI13Ma. 

17) TiapaMeTp11qec1rne npeo6pa30BaHH51 B OTITHKe, HaCTpOHKa qacTOThI B napaMeTpHqecKHX 

reHepaTOpax. 

18) MoJJ.yJI.srTOpbI Ha OCHOBe omHqecKOH HeJIHHeHHOCTH. 

19) HeJIHHei1Ha51 OTITHKa H MOJie1<yn5IpHoe pacce51HHe CBeTa. 

20) 3epKanhHOe OTpan<eHHe, MHI<pornepoxoBaTOCTh TIOBepxHOCTH H reoMeTpHqecKHe 

HeO)J.l-IOpOJJ.HOCTH 

21) MHOfOCJlOHHhie HH3KOpa3MepHbie KOMTI03HU:HH. 

22) KsaHTOBhie orpaHHqeHH51. Pa3MepHhie 3cpcpeKThI. 

23) MeTOJJ.hI nonyqettH.sr HaHoqacTHU: H HaHOMaTepHanOB. 

24) KsaHTOBhie Toq1rn, KBaHTOBM npoBOJIOKa, HaHocnoH. 

25) TiepHO)J.Hqec1rne KBaHTOBO-pa3MepHbie reTepocTpyKTYPhI. 

26) 3neKTpOHHhIB cneKTp )J.ByMepHbIX H O)J.HOMepHhIX CHCTeM. 

27) OmHqecKHe nepexOJJ.hI B r<BaHTOBO-pa3MepHhIX cTpyKTypax. 

28) 3J1eI<TpOOTITHYeCKHe MeTO)J.hI ynpasneHH51 OTITHYeCKHM H3JlyqeHHeM. 

29) A1<ycToonT11Yec1rne MeTOJJ.bI ynpaBJ1eHHH onT11Yec1rnM H3nyqeHHeM. 

30) MarnHTOOnTw1ec1rne MeTOJJ.hI yrrpaBJ1eHH5l onTw-recKHM H3nyqeHHeM. 

IlpuMepHhlH nepeqeub sonpocos K penTuur-KOHTpomo .NU 
1) 11mKeKU:HOHHbie HCTO'lliHKH CBeTa Ha OCHOBe fOMO- H reTeporrepeXO)J.OB. 

2) J13nyqaTeJIH c rrpeo6pa3oBaTeneM crreKTpanbHoro cocrnBa H3nyqeHH51. 

3) l1ttcppa1<pacHhie H3nyqaTenH. 

4) Jla3epb1 Ha KpHcTannax H CTe1<nax. 

5) OcHOBHbie cnoco6b1 rronyYeHH.51 Jia3epHOH KepaMHKH. 

6) Omw1ecrrne pe3oHaTOphI, JJ.06pornocTh. 

7) MoJJ.bI na3epHoro pe3oHarnpa. 

8) Jla3epbl c ceneKu:HeH MO)]., rrepecTµaHBaeMhie H qacTOTHO-MOJJ.YJlHpOBaHHbie Jla3epbI. 

9) 11mKeKU:HOHHhie na3ephI Ha reTeporrepexo)J.ax. 

10) <I>ornpe3HCTOpbI, cpOTO)J.HO)J.hI, cpoTOTpaH3HCTOphI, cpOTOYMHO)KHTeJIH. 

11) Crre1<TpanbHh1e, 3HepreTw-rec1rne, YaCTOTHhie xapm<TepHCTHKH. 

12) TI3C nm-1ei11<11 11 MaTpHUhI, M111<po1<aHaJlbHb1e rrnacTHHhI. 

13) OcHOBHbie I10H51TH51 TeOpHH BOJlHOBO)J.OB. TionHoe BHyTµeHHee OTµmKem1e. TioTepH H 

yc11neHHe OTITHqecKHX CHfHMOB. 

14) 06oeMHbie H rrnaHapHbie OITTHqecKHe BOJIHOBO)J.hl. 

15) Pacrrpe)J.eneHHe MOliIHOCTH, COOTHOllleHH.51 )J.fl51 nyqeBoro H BOJIHOBOro npH6JimKeHHH. 

16) HenHHeH:Ho-orrTHqecKHe 3cpcpeKThI B 6p3rroBCKHX BOJIHOBOJJ.ax. 

17) MexaHH3MhI B03HHKHOBeHH51 rroTeph B orrTHqecKHX BOJIHOBOJJ.ax. 

18) 3neMeHThI TeopHH OITTHYeCKHX HaHOaHTeHH. 

19) CoeJJ.11HeH11e H cpamHBaH11e orrTHqec1rnx BOJIOKOH. 

20) OmHYeCKHe MYJihTHrrneKcophI H JJ.eMynhTHnner<cophI. 

IlpuMepubIH nepeqeub sonpocoo K penTuur-KOHTpomo .M!3 
1) <I>oTOHHbie KpHCTMJlhI H MeTaMaTepHanhI. I1oH51THe 3arrpemeHHOH 30Hhl. 

2) PacrrpocTpaI-1em1e CBeTa B CpOTOHHbIX MaTepHanax c 3arrpemeHHOH 30HOH. 
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3) Mo.ue1nipoBaHHe orrTHqecKHx ::icpcpeKTOB B cpoTOHHbIX Kpttcnurnax. 

4) Crroco6br rro11yc-reHH5I peMbHhIX cpoTOHHhIX KpHCTaJIJIOB. 

5) 0Tpm.~aTeJihHhie rroKa3aTeJih rrperroMrremrn. MernMaTepHarrhI H rnrrep6orrHqecKHe MaTepHarrhI. 
6) MernrroBepxHOCTH. AHoMaJibHoe rrpe110M11eHHe H oTpmKeHHe. 

7) 1<01111011.n:Hbie pacrnopbr. 

8) OcHOBbI JIOKaJibHO yc1111eHHOH onT11qecKOH MHKpOCKOnHH H cneKTpocKonHH. 

9) <I>opMHpOBaHHe H306pan<eHHH H OT06pan<eHHe HHcpopMaUHH c noMOI.llblO ro11orpaMMHOH 

onTHKH H ro11orpacpttqec1rnx CHCTeM. 

10) 06oeMHa5I ro11orpacpH5I H cpornqyBCTBHTeJibHbie MaTepHMbI L(lliI ro11orpacpHH 

11) f 011orpaMMHbie H L(HcppaKUHOHHhie orrmqecKH:e 3JieMeHThI 

12) fo11orpacpttqecKa5I HHTepcpepOMeTpH5I, fOJIOrpacpttqecKa5I naM5ITb, OIITHKO-fOJIOrpacpHqecKa5I 

o6pa60TI<a HHCllOpMaUHH 

13) Crroco6br mrarnocTHKH HaHo- 11 MHKpoycTpotlcrn. 

14) y CTpOHCTBa H cnoco6bI BBOL(a H BbIBOL(a H3JiyqeHH5I. 

15) OnTw-iec1me pacrrpe.ue11HTeJibHb1e H KOMYTaUHOHHbie ycrpoil:crna, HanpaBJieHHbie 

OTBeTBHTeJIH, nepeKJIIOqaTeJIH. 

16) Onmqec1me cneKTpaJibHbie cpHJibTpbI, HHTepcpepeHUHOHHbie rroKpbITH5I. 

17) y npaBJI5IeMbie 3epKMa H .UHcppaKUHOHHbie perneTKH. 

18) flHHH3bl <I>peHeJ15I, cllOKYCHpyIOmHe KOMilOHeHTbl HHTerpaJibHOH OllTHKH. 

19) OnrnMexaH11qecrme 1<moqH. 

20) Mex ar-rnqecrme CKaI-rnpy10m11e MHKp03epKMa, JIHH3bl, MO.UYJI5ITOpbl H .UHcppaKUHOHHbie 

pewenm. 

5.2. IlpoMemyToquaSI aTTeCTaU:HH ITO HTOraM OCBOeHH5I L(HCUHIIJIHHbl (3K3aMeH). 

IlpuMepHbIU nepeqeub BODpOCOB K 3K3aMeuy 
1) KBaHTOBO-pa3MepHbie ::icpcpeKTbI. 

2) OcHOBHhie no11mKeHH5I reoMeTpttqec1<0H onTHKH. 

3) KJiaccttqecrme pa3MepHbie ::icpcpeKTbI. 

4) OcHOBHbie rro11mKeHH5I BOJIHOBOH orrTHKH. 

5) l1crnqHHKH HeKorepeHTHOro H3JiyqeHH5I. 

6) OcHOBHhie rro11mKeHH5I rrnaHTOBOH onTHKH 

7) TBep.uoTeJibHbie Jia3epbr. 

8) OcHOBHbie rro11on<eH115I HeJIHHeHHOH orrTHKH. 

9) <I>opM11poBarrne BOJIHOBO.UHbIX CTPYKTYP B np03paqHbIX cpe.uax. 

10) TBep.uoTeJihHbie np11eMHHKH H3JiyqeHH5I. 

11) 06beMHbie H ITJiaHapHbie OllTHqecKHe BOJIHOBOL(bl. 

12) Mern.uhr ynpaBJieHH5I onmqecKHM H3JiyqeHHeM. 

13) OcHOBHbie KOMITOHeHTbI HHTerpaJibHo-onTHqecKHX cxeM. 

14) <I>oTOHHbre KpHCTaJIJibI. PacrrpocTpaHeHHe cBern B cpoTOHHbIX MaTepHMax. 

15) <I>H3ffqecKHe oco6eHHOCTH pa60Tbl reTepOCTPYKTYP· 

16) M11KpoonT0MexaHHqecrme cxeMbI. 

17) OfrbeMHM ro11orpacp1rn H cpoToqyBcTBHTeJihHhie MaTepHMbI .UJI5I ro11orpacpHH. 

18) Cnoco6b1 no11yqeHH5I Jia3epHOH HaHoKepaMHKH. 

19) OcHOBHbie rrOH5ITH5I TeopHH BOJIHOBO.UOB. 

20) MeTaMaTepHMbI H rnnep6oJIHqecKHe MaTepHaJibI. 

5.3. CaMOCTOHTeJihHaH pa6oTa ofiyqaiom:erocsi. 

C aMOCT051TeJibHa51 pa6oTa CTy.ueHTOB no .u11cuttnJIHHe «Mm<poornmrn H cpoTOHHI<a» BKJIIOqaeT B 

ce651 CJie.Uyiom11e BHL(bl L(e5ITeJ1bHOCTH : 

l) Ay.uHTOpHa5I caMOCT05ITeJibHa51 pa6oTa cTy.UeHTa no .UHCUHrrmrne BhIIIOJIH5IeTc5I Ha 

Jia6opaTOpHbIX H rrpaKTH:qecrrnx 3aH5ITH5IX rrpH perneHHH 3a.uaq, 
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2) BHeayJJJ1TOpHa51 caMOCT051TerrhHa51 pa6orn BhmorrH5leTc51 CTyJJ:eHTOM 11pu yrrry6rreHHOM 

u3yqeHHH JJ:HCUH11JIHHbl 110 TeMe 11poi1.z:i:eHHOM rreKUHH, 11pH 110.IJ:fOTOBI<e I< rra6opaTOpHbIM pa60TaM M 

rrpaKn-P-IeCK11M 3aH5ITl15IM. 0CHOBHOH cpopMOH caMOCT051TeJibHOH pa6oTbI c1y,n:eHTa 5IBJI5IeTC5I 113Y'Y.emie 

KOHC11e1<Ta rreKUHM , peKOMeHJJ:OBaHHOM JIHTepaTyphI. 

OcHOBHhIM ucrnqHHKOM 1rncpopMauuu .[(JI51 BhmorrHeHM51 caMOCT051TeJihHOM pa6oThI 51BJI51IOTC51 

c11paBoqHbie 110JJ:Cl1CTeMbl H ocp11u 11arrbHbie caHTbl 11porpaMMHbIX 11aI<eTOB, H3)'l!aeMbIX B paMI<ax 

.z:i:ucu1111JIHHhI. B xo.z:i:e caMOCT051TeJihHOH pa6oThI cTyJJ:eHTbI .z:i:omI<HbI 1103HaKOMl1TbC51 c co.n:epn<am1eM 

COOTBeTcrny1oru11x pecypcoB, HMeIOIU11M OTHOIIJeHJ1e I< paccMaTpHBaeMbIM Ha rreKUH51X B011pocaM, I< 

3a.z:i:attM5IM rra6oparnpHhIX pa60T H I< Bo11pocaM .[(JI51 caMOCT051TeJibHOM pa60ThI. Op11 3TOM 

pe1<0MeH.z:i:yeTC5l caMOCT051TeJibHO 11poaHaJIH3HpOBaTh 11 qaCTHqHO pearrH30BaTb 11pHMepbI, .[(aHHbie B 

crrpaBOLJI-IbIX MaTep11arrax. 

CaMOCT051TeJibHa51 pa6orn 3aBepIIJaeT 3a.z:i:aqu Bcex .n:pyrnx BHJJ:OB yqe6Horo 11pouecca H MmI<eT 

ocymeCTBJI51TbC51 Ha rreKUH51X, ceM.1rnapax, 11paI<Tnqec1<HX 3aH51TH51X, rra6opaTOpHbIX 3aH51TH51X, 

KoHcyrrhTaUH51X. KaK cpopMa opraHM3aUHH yqe6ttoro 11pouecca caMOCT051TeJibHa51 pa6orn cTyJJ:eHTOB 

rrpeJJ:CTaBJUieT co6oii uerretta11paBJieHHyIO CHCTeMaT11qecI<yIO .z:i:e51TeJibHOCTb 110 11p1106peTeHHIO 3HaHHM, 

ocymecrn1rneMy10 BHe ay.z:i:urnp1111 . 

KoHTporrh BbmorrtteHM51 caMOCT051TeJihHOM pa6on,1 ocyruecTBJI5leTC51 B xo.z:i:e BhmorrHeH115l 11 3aLU11ThI 

rra6opaTOpHbIX pa6oT 110 .[(HCUH11JIHHe, 11pH Bbll10JIHeHHH 11paKTHqec1<HX 3a.z:i:aHHM, Ha 3K3aMeHe. 

BonpochI JJ:JUI caMOCTOHTeJihHOH pa6oTbI Cl)'JJ:CHTOB 
1) Oco6eHHOCTH B3aMMo.z:i:eiicTBl151 3rreI<TpoMarn11THbIX BOJIH c MHI<poo6oeI<TaMH. 

2) YpaBHeHH51 .[(JI51 pacqern cpoTOHHhIX KpHcTarrrroB. 

3) Bb16op MaTepttarrOB Ol1TJ1qec1<HX KOMl10HeHTOB Jia3epHbIX CHCTeM. 

4) TexHorrornqecKMM 11pouecc tt3roToBrreHH51 aI<THBHhIX :rneMeHTOB Jia3epHhIX cttcTeM. 

5) MeTOJJ:bI ouemrn 11apaMeTpOB rra3epHbIX yCTpoiicTB. 

6) Mm<po 11 HaHOJia3epbI. 

7) MexaHH3MhI cpopM.11poBaHM5l 311HTaI<cnarrhHhIX 11rreH01<. 

8) TexHorrorn51 11po60110.n:rornmrn MaTep.11arroB. 

9) 3cpcl)eI<T L(o1111rrepa, CJJ:BMr 11 yIIJ.11pett.11e JIHHHM. 

10) 3cl)cpeKThI <!>1130 11 CaHh51I<a. 

11) BorroKOHHo-011T11qec1<11e rnpoc1<011hr. 

12) MeTOJJ:hI cpa30BOH KOppeKUHH BOJIHOBoro cl)pOHTa. 

13) Oco6eHHOCTH rn11ep6orruqec1rnx MaTepuarroB. 

14) TexHorrornn B 06rracT113aIUMTHhIX rorrorpaMM. 

15) rorrorpacp.11qecKa5l 11aM5ITh. 

16) 011T.11qec1<11e CHCTeMbl HCKYCCTBeHHOro HHTerrrreI<Ta. 

17) CBepxc1mpocTHhie c11oco6h1 11epe.z:i:aqn 11 o6pa6oTK11 11HcpopMau.1111. 

18) CttcTeMhI Ha ocHoBe HaHopa3MepHhIX H cpoTOHHo-1<pMcTarrrruqecK.11x CTPYKTYP· 

19) C.11cTeMbl 011Tl1LJeCKHX H I<BaHTOBbIX Bb!LJHCJieHHH H Ol1THLJec1rne KOMl1bIOTepbI. 

20) I1HTerpaUH51 MexaHHLJeCI<MX, 011THLJeCI<MX H :rneI<TpOHHhIX KOMl10HeHTOB Ha MHKpoypoBHe. 

<!>OH.[( oueHOLJHbIX MaTepHarrOB (<!>OM) .[(JI51 11poBe,[(eHH5l arreCTaUHH ypoBH51 

ccpopMHpOBaHHOCTH KOMl1eTeHUHM o6yLJaIOIUHXC51 110 JJ:HCUH11JIHHe ocpopMJI51eTC51 OT)J:eJibHbIM 

JJ:OKyMeHTOM. 

6. Y1-IEI>HO-METO)lJfqECKOE If MH<l>OPMAI.UIOHHOE OliECnEqEHME 
,UM Cl(MilJIMHbl 

6.1. Kuuroo6ecne'-1euuocTb 
Ha11MeH0BaH11e rn1Tepmypbr: aBTop, Ha3Bar-r11e, B11.U 1131mH11H, 113.UaTeJibCTBO ro.u KHHr006ECITE4EHHOCTb 

113.llaliHH 
I-!aJI11•111e B 3Jiel<TpOHHOM KaTaJiore 36C 

OCHOBHM Jll1Tepaiypa 

I . BBe.nem1e B <l>eMTOHattocpoTOm1Ky: cjiytt.naMeHTaJibHbie ocHOBbl 11 2020 https://znanium.com/catalog/product 
na1epHb1e MeTO.Ubl ynpaBn51eMoro nonyYeH115l 11 .u11arnocT11K11 1121 1606 
1-iaHOCTPYKTYPMPOBaHHblX MaTep11anoB: v•1e6Hoe noco611e I C. M . 
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Apa1<em1H, A. 0. KyctepHK, B. r. npoKOWeB [H .np.]; no,[( o6iu. pe,!:l. 
C. M. Apa1<e115!Ha. - Moc1<sa: Jloroc, 2020. - 744 c. - ISBN 978-5-
98704-812-2 

2. 3eMJHIKOB, B. B. 80JJHOBO.UHb1e ceJJeKrnBHbie ycTpotlcTBa: 2019 https://znani um .com/catalog/product 
MOHOrpacpM51 I B. B. 3eMJl51KOB, r . <I>. 3apraHo; lO)KHblH / 1088165 
cjie.nepallbHblH yH11sepc11TeT. - PocTOB-Ha-.D:oHy; TaraHpor: 
v13.naTeJlbCTBO lO)l<HOro cjie.nepallbHOro YHMBepCMTeTa, 2019. - 310 
c. - ISBN 978-5-9275-32-00-1 
3. Li_y1<aHOB, B.H. Bo1101<0HHO-OnTM'tec1<a5! TeXHMI<a: npa1<TM'tec1<oe 2019 https ://znan i um. com/ ca ta Io g/prod uct 
py1<oso.ncTBO I B.H. LJ_y1<aHOB, M.51. 5l1<os11es. - 4-e H3.ll.., 11cnp. H 11053385 
.no n. - Moc1<sa; Bo11or.na: YIHQlpa-Ylm1<eHep115!, 2019. - 300 c. -
ISBN 978-5-9729-0367-2 
4. OnTH'1ec1<oe MaTep11a11ose.ueH11e. MaTep11a11b1 H onTHYec1<11e 2017 https: //www.iprbookshop.ru/7 53 85. 
3JleMeHTbl B cpOTOHHKe: yye6Hoe noco6He I A. r. r11yiueHKO, E. n. html 
r11yw.eHKO, r . H. fOH'taposa, c. B. )!(yKOB. - CaMapa: 
nosom1<CKHH rocyAapcrneHHbIH yHHBepCHTeT Te11eKOMMYHHKau11i1 
H HHCjlOpMaTHKH, 20 17. - 24 1 C. 

.D:onOJlHHTeJlbHa51 JlHTepaTypa 
I . ApxHnKHH, B. r. MeTaMaTepHaJJbl H CTPYKTYPHO 2013 https:/ /znani um.com/catalog/product 
opraHH30BaHHbie cpe.nbt .n1151 onToJ11eKTpOHHKH, CBll-TeXHHKH H /925159 
HaHOQlOTOHHKH: MOHOrpacjJH51 I B. r . ApxttnKHH, B. <I>. Wa6aHOB, B. 
51 . 3b1p5IHOB. - Hosoc11611pcK: CO PAH, 2013. -368 c. - ISBN 978-
5-7692-13 I 0-6 
2. 6ep111<aws111111, B. W. KorepeHTHa51 onTHKa 11 onTH'IecKa51 2020 https :/ /znan i um .com/catalog/product 
o6pa6oTKa HHcjiopMau1111 : yye6Hoe noco611e I B. W . 6ep111<aws111111. /999893 
- Moc1<sa: YIH<l>PA-M, 2020. - 306 c. -(Bbtcwee 06pa30BaH11e: 
6a1rn11asp11aT). - ISBN 978-5-16-0 14695-9 
3. <l>OTOHHbie KpHCTaJlJlbl H HaHOKOMn03HTbl : 2009 https://znanium.com/catalog/product 
CTpy1<Typoo6pa3osaH11e, onTHYeCKHe H AH3Jle1<Tp114ec1<11e csoi1crna: /924739 
MoHorpacjnrn I Wa6aHOB B.<l> ., 3bip5IHOB B.51. - HosoCH611pcK: CO 
PAH, 2009. - 257 c. ISBN 978-5-7692- 1096-9 

6.2. IlepHO,lJ,H'-IeCirne H3,lJ,aHHil 
1. )l{ypHM «KBaHTOBa51 :meKTpomrKa». ISSN: 1063-7818. Apx.11s HoMepos. Pe)KHM .uocTyrra: 

http://www.mathnet.ru/qe/archive. 
2. )l{ypHM <«PoToHm<a», ISSN: 1993-7296. Apx.11s HOMepos. Pe)lmM .uocTyrra: 

http://www.photonics.su. 
3. )KypHaJI «Tipmorn.uHa51 cpoTOHHKa>>, ISSN:2411 -4375. Apx.11s HOMepos. Pe)lmM .uocTyrra: 

http ://applied. photonics. pstu.ru/archi ves. 
4. )l{ypHaJI «HaHOCHCTeMhI: cpH3HI<a, XHM.1151, MaTeMaT.11Ka». ISSN: 2305-7971. ApxHB 

HOMepoB. Pe)lrnM .uocTyrra: http://nanojournal.ifmo.ru/aiiicles. 
6.3. MuTepueT-pecypchl 
1. Pa3,z::i:en «HosocT.11 cpoTOHHKH» Ha caH:Te J1a3epHoi1 accou.11au.11.11 // Pe)KHM .uocTyrra: 

http ://www.cislaser.com 

7. MA TEPMAJlbHO-TEXHMqECKOE OEECilEqEHME .l(MCQMilJIMHbl 
)],JUI peaJIH3aQHH .uaHHOH )J,HCUHITJ1HI-Ihl HMeIOTC5! cneuI:IaJihHhle ITOMemeHH51 )J,1151 rrpoBe.JJ,eH.1151 

3aH51THH. J1eI<UHOHHhie ay.u.11Top.11.11 OCHameHhl ,UOCKOH (.UJ151 Mena HJ1l1 Map1<epa), 3KpaHOM ,UJ151 
rrpoeI<UHOHHhIX CHCTeM, rrpoeKTOpOM, HOyT6y1<0M. 

Tipa1<T.11qec1<.11e l1 na6opaTOpHhie pa60ThI rrpOBO,U51TC51 B HayqHhIX l1 yqe6HhIX na6opaTOpl151X 104-
3, 106-3, 107-3, 123-3 , 118-4, r.z::i:e pa3MemeHhI: BOJ10KOHHhIH J1a3ep HerrpephIBHOro mnyqeJ-I.1151, 
MHJ1J1HCeKyH.UHa5! J1a3epHa51 ycTaHOBKa, KOMITJ1eKC J1a3epHOH rpaBHpOBirn, J1a3epHhIH rrpoeKUHOHHhIH 
MHI<pOCI<On, cpeMTOCeI<yH.UHhie J1a3epHhie CHCTeMhl, CBapmm< OITTHqeCKHX BOJ10KOH, 
OITTOMexaHHlJeCKHe ycTpoH:crna H .up. 

Ay .UHTOpHH ,UJ151 rrpose,z::i:eHH51. 3aH51Tlill OCHarn:eHbI COBpeMeHHbIMH rrepCOHaJibHbIMH 
1<0Mrrh10TepaM.11, 06ne.u.11HeHHhIMH B 1101<aJihHy10 BhILJHCJ1HTenhHYIO ceTh H yKOMITJieI<ToBaHhI 
Heo6xo,z::i:I:IMhlM CHCTeMHhIM H rrpmrna.JJ,HhlM rrporpaMMHhIM o6ecrreqeHHeM. 
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