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AynutopHbIx yacos: 90 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
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CamocrositensHas pabora: 75 gac.
[ToaroroBka x sx3ameny: 60 yac.
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[Iporpamma obcyxieHa Ha 3acefjanny KadeIpbl KBaHTOBOW deKTpoHuKH 29.05.2020



AHHOTANMA

Kypc "HenuneitHast ontuka" npemycMarpuBaeT (OPMHPOBAHUE Y CIyIIATENEH TOHUMAHUS TEOPETHUECKUX
OCHOB COBPEMEHHON HEIMHEWHOM ONTHKH sl MOCJIEOYIOLIET0 MCIOIb30BAHMS IMOJYYCHHBIX 3HAaHUN Ha
MPaKTHKE TP pa3paboTKe HETMHEHHO-ONTHYECKUX YCTPOUCTB [l KBAHTOBBIX ONTHYECKHX CUCTEM.

3amaun Kypca:
* npuoOpeTeHHe CiymareasiMu (QyHIaMEHTAIbHBIX TEOPETHUECKUX 3HAHMH M0 HEJIMHEWHOW OINTHKE;

® npno6peTeHI/Ie CJIyIIaTeJIIMHU HaBbIKOB IIPUMCHCHUSA METOAOB HEJIMHEHMHOM OITHKH JIJISI KCCIIECI0BATEIbCKUX
L[enei/i nu peuicHu-d KOHKPCTHBIX MPAaKTUYCCKUX 3aaa4 B obmacTu OIITOTCXHUKH,

* hopmupoBaHue y ciayniaresei mpeacTaBiIeHUui 0 ePCIEKTHBAX Pa3BUTHS HEJTMHEHHOW ONTHKY.

ITo pesyabraram OCBOCHUS Kypca CTYICHT JIOJKEH:

3HaTh:

[] OCHOBHBIE TEOPETUUECKHUE METO/IbI, UCTIONb3yEeMbIE B HEJIMHEWHOM OTNTHKE;

[] XapaKTepUCTUKH HEITMHEHHO-ONITHYSCKUX MAaTePHAJIOB U YCTPOUCTB;

[] HenmuHeHO-onTHYECcKHE (D PEKTH TPH pacpoCTpaHSHUH JIA3ePHOTO U3ITyUCHHUS B PA3IMYHBIX CpeJlax.

Vmern:

[] MpUMEHSATh METOBI HEIMHEWHOM ONTUKU K PEIICHUIO KOHKPETHBIX MPAKTUISCKUX 33724 ONTOTEXHHUKHY;
[] menarh OIICHKU M PaCYeThl Il HAXOXKACHHSI HEOOXOIUMBIX MTapaMeTPOB CPEJIbI U TIOJIS;

[l OpHEHTHPOBATHCS B IIEPUOANYECKON INTEPAType U OTHICKUBATh HEOOXOIMMEIC TaHHEIC,

[] mpaBUIIBLHO M3JIATaTh PE3ybTaThl UCCIIECIOBAHMIA.

Bnaners:
[J NOHATUSIMU U ONPEACICHUSIMU, IPUHATHIMU B HEJTUHEHHON ONTHUKE;
[J mpeicTaBICHUSIMU O XapaKTepe B3aUMOICUCTBUS Ja3€PHOT0 U3ITYUYCHUS C BEIIECTBOM.

OcHOBHOE coJlepiKaHre Kypca U3JIOKEHO B CIIEAYIONIUX pa3zeliax:

1. Ilpeamer HenuHeiHo# onTuky. Knaccudukanus HenmuHeHO-onTHYecKuX 3G HeKToB

2. YpaBHenusa Makcsemna — JlopeHua B cpee. @eHOMEI0rnyeckoe ONUCaHue ONTUYECKUX BOCITMMMYUBOCTEN
3. MeTox MeUIeHHO MEHSIONIUXCS aMIuUTy . CTalMoHapHBIE YKOPOUYCHHBIC YPaBHEHUS

4. HecranmonapHble YKOPOYCHEIE YpaBHEHUS. BTOpoe nmpubmmkeHne TeoOpuu TUCTIEPCUI

5. Yetbipex]oToHHEIE B3aUMOIEHCTBHUS. Pe30HaHCHBIC YeTHIPEX(OTOHHBIE MPOIIECCHI

6. BeinyxxnenHoe paccesiaue cBeta. CaMOBO3/IEHCTBHE CBETOBBIX BOJH

7. IlpuMeHeHue TPUHIUIT HETUHEHHON ONTUKUA B COBPEMEHHOM ONTOTEXHUKE

1. leau u 3apauu

eap AUCUMNIMHBI

* popMupoBaHue y ciymarenell MOHUMaHUs TEOPETHUECKAX OCHOB COBPEMEHHON HETMHEHON ONTHKH
JUIA  TIOCJEAYIOLIET0 HCIOJB30BaHMUA IIONYYEHHBIX 3HAHUM Ha NpakTUKe mpu pazpaboTke
HEJIMHENHO-ONTHYECKUX YCTPOMCTB [l KBAHTOBBIX ONITUYECKUX CUCTEM.

3agaun AUCHMIIHHBI
* puoOpeTeHne ciaymaTeas Ml (yHIaMEeHTAIbHBIX TEOPETUUECKUX 3HAHUM 10 HEJIMHEWHOW ONTHKE;

* TpUOOpETEeHHE CIyLIaTeNs MM HaBBIKOB INPUMEHEHUS METOAOB HEIMHEHHOM ONTHKH IS
HCCIJICAOBATEIbCKUX LEJCH U PEIICHUs] KOHKPETHBIX MPAKTUYECKUX 3a]ad B OOJIACTH ONTOTEXHHKH;



* (opMupoBaHme y ciymiaTeneil MpeCTaBICHU O TMEPCIEeKTUBAX PAa3BUTHS HEIWHEHHON ONTHKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

IK-1

CriocoGeH cTaBUTh, (HOPMATU30BBHIBATH U

pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYYHbIE PE3ysIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrioo 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
EITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUs! N0 AUCHMUILINHE (MOLYJII0)
B pesynbTrare 0cBOGHUS AUCLUIIIMHBI 00Yy4aIOIINECs JOIKHbI

3HATb.

YMETh

[J OCHOBHBIE TEOPETUYECKUE METObI, UCIIOJIb3yEMBbIE B HEIMHEMHON ONTHKE;
[] XapaKTepUCTUKH HENMHEWHO-ONTHYECKUX MaTepHaJIOB U YCTPOUCTB;
[l HenuHeWHO-onTHYecKue 3((GEKThl MPH PACIPOCTPAHCHUHU JIA3€PHOTO H3IYHEHHs B pPa3IMYHbBIX

cpenax.

[J IpUMEHATh METOIbl HEJIMHEHHONM ONTHKM K PpEIICHUI0 KOHKPETHBIX IPAaKTUYECKUX 3a1ad

OIITOTCXHHKU,

[J nenaTh OIICHKH W PacdeThl JJIsl HAXOXKICHHS HEOOXOAUMBIX TApaMETPOB CPEJIbI U TOJIS;
[] OpHUEHTHUPOBAaThCA B TMEPUOAUYECKON JUTEpaType H OTHICKUBaTh HEOOXOMUMBIC JaHHBIC

[] mpaBUIBLHO M3JIATaTh PE3yIBTaThl UCCIICIOBAHMIA.
BJIAJIETh:

[J MOHATHUSIMH U ONPEACICHUSAMU, IPUHITHIMU B HEJIMHEHHON ONTHKE;
[J mpeacTaBiaeHUsIMU O XapaKTepe B3auMOAECHCTBUS JIA3€PHOI0 U3JIyUEHHs C BEIIECTBOM.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
[Ipenmer HEJIMHEUHOU ONTUKH.
1 Kiaccuukanmst HemmHERHO-ONTHIESCKUX 5 15 15
s dexToB
VYpaBuenuss MakcBemna — JlopeHua B
2 cpene. PeHOMEIOTHYECKOe OIHCaHUE 5 15 15
ONITUYECKUX BOCTIPUUMYHUBOCTEH




Merton MEUIEHHO MEHSIIOIIUXCS

3 ammuTyd. CTanuoHapHbIe YKOPOUYECHHBIE 5 15 15
ypaBHEHUS
Hecranuonapusie YKOpOUYEHBIE

4 ypaBHeHHsi.  BTopoe — mpuOmmkeHue 3 3 2
TEOPUH TUCTICPCUH
UYetbipexpOoTOHHBIC B3aUMOJICUCTBUS.

5 Pe3onaHCHEBIE 4eThIpex()OTOHHBIE 4 4 2
MPOLIECCHI

6 BrnyxnenHoe paccesiHue CBeTA. 4 4 2
CamoBoO31€eHicTBIE CBETOBBIX BOJIH

7 [Ipumenenue 4 4 24

Nroro yacos 30 60 75

[TonroToBka k 3K3aMeHy 60 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. llpeamer HenuHelHOM onTrkK. Knaccudukanus HemMHEHO-oNTHYECKUX P PEKTOB

1.1. TIpemMeT HENWHEWHOW ONTHKH, W HUCTOpHUA ee pa3BuTHA. Kiaccudukaiusi ONTHYECKHX
s¢¢pexToB. KorepeHTHbIe U HEKOTEPEHTHBIE HETMHEHHO-ONTHYECKUE 3P (PEKTHI.

1.2. I'enepauns rapmoHuK. CMeLIeHHE YacTOT.
1.3. BemyxnenHoe paccesiuue. Henmueitnoe nomomenue ceera. DG GexTsl caMOBO3ACHCTBHSL.

2. VYpaBHenus MakcBemna — JlopeHua B cpeae. DEHOMENIOTMYECKOE OMUCAHUE ONTHYECKHUX
BOCHPUUMYHMBOCTEN

2.1. VYpaBHenus MakcBema — Jlopenna B cpeae. HenuHelHbld oTknuk cpensl. Henuneitnas
nonsgpusauus.  PasnmoxeHue — monmsgpu3anMM [0 CTEMEHSAM  TOJiss W KIacCHU(UKAIus
HeJMHEHHO-oNTHIeCKuX 3()(heKTOB Ha ero OCHOBE.

2.2. DeHOMEHOJOTNYECKOE ONMUCAHUE ONTHYECKHX BOCHPHUMYUBOCTEN. TEH30pbI ONTHYECKHX
BOCHPUUMUYMBOCTEN. IlepecTaHOBOUHBIE COOTHOLIEHUS.

2.3. I'enepanusi BTOpOii TapMOHHUKH HAa OCHOBE MHTETPAIbHOTO MOX0/A.
2.4. CpoiicTBa cUMMETpHUH oNTHUeCcKUX cpel. Kpucramibl ¢ peryiasipHON HOMEHHOW CTPYKTypou

(PIIC).

3. MCTO,I[ MCIJICHHO MCHAIOIIUXCA aMIUIUTY. CTaI_H/IOHapHBIe YKOPOYCHHBIC YPABHCHUA

3.1. Metox MemieHHO MeHsoUMXcst aMmuTyd. CtannoHapHble yKopoueHble ypaBHeHHs. Cpenpl ¢
KBaJ[paTUYHOW HEIMHEHHOCTHIO. Tpex(OTOHHBIE B3aMOICHCTBYSL.

3.2 . Cucrema crallMOHapHBIX YKOPOYEHBIX ypaBHeHwid. [enepanms Bropoit rapmonuku (I'BI) B
MPUOJIMKEHUH 331aHHOTO TIOJISL.

3.3. ®a3oBblii (BOMHOBOH) CHHXPOHM3M M METOABI €ro peanu3anuu. BomHoBas paccTpoiika.

3.4. T'eHepanusi CyMMapHBIX U Pa3HOCTHBIX YacTOT B KBaJpaTUYHO-HEIUHENHbIX cpefax. OCHOBHBIE
peleHus B NpUONIMKESHUN 3aJaHHOTO TOJISL.

3.5. YpaBHeHHS A MEIJICHHO MEHSIOMIUXCS aMIUMTYyd W (a3. YpaBHEHUs ISl CHCTBUTEIBHBIX
amMruTya 1 (ba3. 3axsar ¢aszsbl.
3.6. TouHoe pemeHue A5 TeHEpAIH BTOPOIl TApMOHUKH.



3.7. Tlapamerpuueckoe ycuienue. l[lapamerpuueckuii reneparop csera (III'C). Ilepectpoiika
YacTOTHI.

3.8. Onnopesonaropubiii u nByxpe3oHaropHbiii [II'C. Ilapamerpuyeckuii reHeparop BCTPEUHOMR
BOJIHBI.

Cemecrtp: 2 (Becennuit)
4. HecrairioHapHbIe yKOpOUCHbIC YpaBHEHHUs. BTopoe puoiImKeHre TeOpUH TUCIICPCUH

4.1. HecrannoHapHble YKOpOYEHBIE YpaBHEHUs. BTopoe mpuOmMmkeHHe TEOPUH IUCTICPCHH. YUeT
MIPOCTPAHCTBEHHOUN U BPEMEHHOW TUCIIEPCHH.

4.2. VYpaBHeHHs i1 NY4YKOB W uUMIyiascoB. Judpakumonusie sddexrsl. JucnepcruoHHOe
pacIuIbIBaHUE UMITYJIbCOB.

4.3. HecramnuonapHeie napameTpuieckue 3G ¢ekTsl. BimsHue paccTpolku TPYIIOBBIX CKOPOCTEH.
Hecraunonapnas I'BI.

4.4. Tapamerpuueckuil reneparop Oerymeld BoiHbl. AnmnepTypHble 3¢¢ektsl. [lapamerpuueckoe
B3aMMOJCICTBUE BOJIH B Cpelax ¢ OTPULIATEIbHOM NUCTIEPCUEN.

4.5. BuyTtpupe3onaropHas reaepaius Bropoi rapmonuku (BPI'BIN)
5. Uetpipex(oToHHBIE B3aMOICHCTBYSI. Pe30HaHCHBIE YeThIPEX(OTOHHBIE TIPOIIECCHI

5.1. YetbipexdoToHHBIE B3aUMOIeHicTBUS. Pe3oHaHCHBIE YeThIpeX()OTOHHBIE MIPOIIECCHI.

5.2. Pacuer HeMMHEWHBIX BOCIIPUUMYHBOCTEH. YcinoBus pa3oBoro cormacoBanus cOKyCHPOBAHHBIX
TIOJIEH.

5.3. OrpaHn4MBaOIIKE MPOLECCH: HACBIIICHUE PE30HAHCHOTO MEePexo/ia, JBMKEHUE HacelleHHOCTel
U CBSI3aHHOE C HUM HapylLIeHHUE YCIOBUN CUHXPOHU3MA.

5.4. Tlapamerpuueckoe MpocBeTIIEHHE M BbICOKOUacTOTHhHIM 3ddekr Keppa. [lapamerpuueckue
npeoOpa3zoBaTel Ha OCHOBE PE30HAHCHBIX CPEI.

5.5. T'enepanust TpeTbeil rapMOHUKH. ATl KOHBEPCHSI.
6. BeinyxxaenHoe paccesiaue cBeta. CaMOBO3EHCTBHE CBETOBBIX BOJIH

6.1. CiontanHoe U BeIHYKAeHHOEe komOuHannonHoe paccestaue cBeta (CKP u BKP). ITopor BKP.
6.2. BemyxnenHoe paccessaue Mannensimtama — bpumosna. KomOuHanmoHHbIe J1a3ephl.

6.3. Camo(oKyCHpOBKa CBETOBEIX BOJIH. MHOTO(DOTOHHOE MOTTIOIEHHE.

6.4. Oddexr oOpaieHrs BOIHOBOTO (PPOHTA U €r0 MPUMEHEHHE.

6.5. CriekTpocKonus KOMOMHAMOHHOTO PACCesSHUSL.

7. IlpumeHeHue
[IpumeHeHre MPUHIUT HETMHEHHOW ONTHKH B COBPEMEHHOM ONTOTEXHUKE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTuTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Ipuntunet nazepos [Tekcr] : [yue6. mocodue aist By3oB] / O. 3Bento ; niep. ¢ annn. J[. H. Koznosa [u
ap.] ; mox Hayu. pen. T. A. IllmaoHoBa ; pyc. nep. nepepad. 1 JOII. IPU YYaCTUH aBTOpa KHUTH .— 4-¢
n3g. — CII0. : Jlans, 2008 .— 720 c.
2. B.I' Imutpues. Henuneiinas ontuka u oOpaiieHre BoarHOBOTo pponta. M., duzmarnut, 2000.
3. B.B. Cna6ko. Henuneiinas ontuka. Kpacuosipck, UTIK COY, 2008.
4. C.A. Axmanos, C.1O. Hukutun. ®usnyeckas ontuka. Mzm-so MI'Y, 1998.



JomnonHurensHas aureparypa

1. YeTsipHaaars Jiekuui o nazepax [Tekcr] : [kypc nekuuid] / JI. B. TapacoB .— u3a. crepeotun. — M
: Ku. gom "JIMBPOKOM", 2014 .— 176 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

"1. http://www.femto.com.ua/articles/part 2/2493.html
2. http://www.rfbr.ru/rftfi/ru/books/o 1781334
3. http://www.elibrary.ru
4. http://www.quantum-electron.ru
5. http://shg.phys.msu.ru/educat/nl_opt.html

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha JIEKIIUOHHBIX U CEMUHAPCKUX 3aHATHAX UCIONB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIOTHH, BKITFOYast
JIEMOHCTPALMIO PE3EHTALIUMN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CTyaeHT, mpocCiylIaBIIMi Kypc JEKUUMH M CEMHHApOB, JOJDKEH OBJIAJeTh OOIIMM MOHSITHHHBIM
anmaparoM M HayYUThCS IPUMEHSTh TEOPETUYECKUE 3HAHUS Ha TIPaKTHKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemeHus Bcex JIEKIMNA U CEMUHAPOB, NPEIYyCMOTPEHHBIX YU€OHBIM IUIAHOM; BEACHUE KOHCIIEKTOB
3aHATHUH; aKTUBHOE Y4aCTHE B 00CYXICHUH JIEKIIUH U CEMUHAPOB;

2) BayKHO AOOUTHCS MOHMMAHUS U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcsi 3a KOHCYNbTalMeH K
MPETIOaBaTEeNI0 Ha JICKIIMU WK K JIOKJIaI4UKy Ha CEMUHAape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa KBAaHTOBOH JIEKTPOHUKH

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMH) - DK3aMeH

Pa3zpadorunk: JI.A. CKkBOpPLIOB, A-p TeXH. HayK, podeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciuiuinHabl « HenvHeiHas onTukay 00ydJaromuics J0KeH:

3HATh:
[/ OCHOBHBIE TEOPETUYECKHE METOIbI, UCIIOJIB3yEMBIE B HEJIMHEWHOM ONTHKE;
[J XxapaKTepUCTUKH HEIMHEHHO-ONTUYECKUX MAaTEpUaoB U YCTPOMUCTB;
[J HenuHeHHO-onTHYecKue 3PQPEKThl MPH PACHPOCTPAHCHHH JIA3€PHOTO H3IYUYCHHUS B Pa3IMUHBIX
cpenax.
YMeThb:
[J MOpPUMEHSATh METOAbl HEJIMHEHHONW ONTHKM K PEHICHUI0 KOHKPETHBIX NPAKTHYECKHX 3a7ad
OIITOTEXHUKHU;
[J nenaTh OLIGHKH U PacdeThl AJIsl HAXOXKICHHUS HEOOXOAUMBIX TapaMeTPOB CPEbl U MOJIS;
[l  OpMEHTHpPOBaTbCA B IEPUOAMYECKOM JHMTEpaType M OTHICKMBAaTh HEOOXOIUMbIE JIaHHBIE;

[J mpaBUJIbHO U3Jararh pe3yJbTaThl UCCIEIOBaHUM.
BJIaJeTh:

[] NOHATUAMU U OIIPCACIICHUAMU, IPUHATHIMU B HEJIMHEHHOMN OIITHKEC,
[ MNPCACTABICHUAMHU O XaPAKTCPC B3aI/IMOI[GI7ICTBI/I$I JIA3CPHOI'0 U3TYy4YCHUS C BCHICCTBOM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromMMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MPOIUION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

1. Ilpenmer HenuHeWHOM ontuku. Kimaccudukanys HelnmMHEeHHO-onTHIecKuX 3¢ dexros

2. VYpaBuenuss MakcBemia — JlopeHnua B cpene. DEHOMENOTMYECKOE OMUCAHUE ONTHUYECKHUX
BOCIIMMMYHBOCTEN

3. Meroa MeaeHHO MEHAOUXCS aMILIUTYA. CTalMOHapHblE YKOPOUSHHbBIE YPABHEHUS
HecranmonapHsle yKopodeHble ypaBHEeHH. BTopoe npubnmxenue Teopuu TUcrepcun
UetbipexdoTOHHBIC B3aUMOJICHCTBUS. Pe3oHaHCHBIE YeThIPEeX(DOTOHHBIE MTPOIECCHI
BoinyxnenHoe paccesiHue csera. CaMOBO3/I€HCTBIE CBETOBBIX BOJIH

NS wn e

[IprMeneHne TpUHIUIT HETUHEHHON ONITUKN B COBPEMEHHOU ONTOTEXHUKE

[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.




[Ipumep 1.

1.YpaBuenuss Makcemna — Jlopenma B cpeme. deHomenornueckoe OMHCaHHE ONTHYECKHUX
BOCITMUMYHUBOCTEN

2. Meroa MeasIeHHO MEHSIOIUXCS aMIIUTy . CTallMOHapHbIE YKOPOUEHHBIE YPABHEHUS

[Ipumep 2.
1. YetsipexdoToHusle B3aumoaeicTeus. PesoHaHcHbIE 4eThIpeX(OTOHHBIE MPOLIECCH
2. BeiHy)XIOeHHOE paccesiHue cBeTa. CaMOBO3eCTBHE CBETOBBIX BOJIH

Kputepun oniennBanus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIE, IIyOOKWE U TOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTHWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
. Oe3ynpedHoe BiaJieHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, yYMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE U PEIICHUU HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;
. BBIpP&KCHHAs] CIOCOOHOCTh CAMOCTOATEIBHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOIEeMbI B
HECTaHIAPTHOW CUTYallHU;
*  TOJHOE M IIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHHUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMO TUCTIMITIIHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBJIEHUAX 10 U3y4aeMOM AMCLUIUIMHE U
J1aBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHHS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PaboTa Ha NPAKTHUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydJacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYpbl HCIIOTHEHHS 3aJaHuil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE M MOJITHBIE 3HAHMUS 110 BCEM pa3zieaM yueOHOM MporpaMmel;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;
*  BIAJCHUE MHCTPYMEHTApUEM Y4eOHOW IMCLHUIUIMHBI, yMEHUE ero 3((EeKTUBHO HCHOJIb30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHAIBHBIX 33/1a4;
*  CIOCOOHOCTb CAaMOCTOSITENIFHO M TBOPUYECKH peIIaTh CIOXKHBIC MPOOJIIEMBbl B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOW INporpamMMbl, IIOJHOE YCBOCHHE OCHOBHOMH U JONOJHUTEIbHOU
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUITIINHEI;
*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMocTosATeNbHas paboTa Ha MPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacThE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 33 JaHHMH.
8 6amnoB — (IIOUYTHU OTIIMYHO):
* CHCTEMaTU3WPOBaHHbBIC, IYOOKHE M IOJHBIC 3HAHMS [0 BCEM IOCTABJICHHBIM BOIpOcaM B 00beMe
y4eOHOH MPOrpaMMbl;
*  HCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIIBHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;
* BJIAJICHUE MHCTPYMEHTApHEM YUeOHOW IUCIUILIUHBI (METONAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTUH), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE W PEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7[a4y; CIIOCOOHOCTh CAMOCTOSITENIFHO pPEellaTh CIIOKHBIE NPOOIEMBI B PaMKax
y4eOHOH MPOrpaMMbl;
*  YCBOCHHME OCHOBHOW W JIOTIONHUTEJIHLHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOU
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3WIHUI TOoCyJapCTBEHHOH wHIeoiaoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);
* AaKTUBHAs CaMOCTOsTEeNIbHAs paboTa Ha MPAKTHYECKHUX, JTa0OPATOPHBIX 3aHIATUSAX, CHCTEMATHUECKOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.
7 6amnoB — (OYEHb XOPOLIO):

¢ CHUCTCMATU3UPOBAHHBIC, FJIY6OKI/IG 1 IOJIHBIC 3HAHUS 11O BCCM pa3aciiaM y‘le6H0ﬁ IIporpamMmalI;



* HCII0JIb30BAaHKUE HAyYHOM TEPMUHOJIOIMHM (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJIBLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBI;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aaHUH.

6 6ayoB — (XOPOILO):

* JIOCTaTOYHO MOJHbIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH MporpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWH, CTHIMCTUYECKH T'PAaMOTHOE, JIOTHYECKH
MPaBUIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHATBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO HPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MPOrpaMMON AUCIUIIINHBL

*  YMEHHE OPHUEHTHPOBAThCS B 0A30BBIX TEOPHUAX, KOHUECHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAas CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaTOo4YHbIC 3HAHHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

*  HCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
W3JI0KEHUE OTBETA HA BOIIPOCHI, YMEHHUE JEJIaTh BHIBODI;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MPUMEHSTH THITOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUIUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCLUUIUTMHE U JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHasE paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00bEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIapTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  HUCIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTHIMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETAa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLMUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

* yYMEHHE [0l PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeNIbHOTO CTAHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHIOBAHHON Y4eOHOMH MPOrpaMMOi TUCIUILTHHB;

*  HCIOJb30BaHUE HAYYHOH TEPMHHOJIOTUH, M3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHUYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

*  HEyMEHUE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHLENLMSAX M HAIpPaBICHUAX H3ydaeMOU
JVCIUIUIAHBL;

* MACCHBHOCTH Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX, HU3KUI YPOBEHDb KYJIBTYPhl UCTIONHEHUS
3a/laHUN.



2 6amta — (HEYIOBJIETBOPUTEJIBHO):
* (parmenTapHbIC 3HaHUS B paMKax 00pa30BaTeIbHOTO CTAH/IAPTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO TUCIUIUIMHEI, HAJIMYUE B OTBETE TI'PYyOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHUH.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

¢ OTCYTCTBHUC 3HAHUM U KOMHGTGHL[I/Iﬁ B paMKax 06pa3OBaTeJ'ILHOFO CTaHAapTa UK OTKa3 OT OTBCTA.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

IMpu mpoBeneHWM 5K3aMeHa oOydaronemycs npegocrtasisercs 30 MUHYT Ha ToArotoBky. Ompoc
o0yuaroIerocs mo OWJIeTy He JODKCH MPEBBINIATh JBYX aCTPOHOMHYECKHX YacOB B YCTHOW W (WJIN)
MMCEMEHHOH (opme.



