degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: ®duznueckre 0CHOBBI (POTOHUKH U HAHO(OTOHUKH
110 HANIPABJICHUIO: OJIEeKTPOHMKA U HAHOZJICKTPOHHKA
Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZJIEKTPOHUKA

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa KBAaHTOBOHN JICKTPOHUKH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUH) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansaTus: 30 yac.

CamocrositensHas pabora: 90 gac.

[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocrtaBui: A.A. ®omuues, A-p Qus.-Mar. HAyK

[Iporpamma obcyxieHa Ha 3aceflanny KadeIpbl KBAHTOBOW deKTpoHuKH 29.05.2020



AHHOTANMA

Kypc "®usndyeckue ocHOBBI (POTOHMKH W HAaHO(POTOHWUKU" TMpeayCMaTpUBacT O3HAKOMIICHHE CITyIIaTesed C
OCHOBaMH ()OTOHMKH ¥ HAaHO(OTOHHKH U MOATOTOBKA K M3YUEHHUIO IPYTHUX CHEHUATU3NPOBAHHBIX KYypCOB IO
KBaHTOBOM 3JIEKTPOHUKE.

3aj1auyl AUCIUILTHHBL:
* IproOpeTeHNE CITymaresIMu (PyHJaMEHTaIbHBIX TEOPETHIECKUX 3HAHUHN 10 (POTOHHMKE U HAHO(POTOHUKE.
* cO3/IaHMe y citymaresel 6asuca Juis M3yYeHUIO CMEKHBIX JUCLHUILIMH KBAHTOBOH 3JIEKTPOHUKH.

ITo pe3ynbTaramM OCBOEHHS CTYAEHT JOJDKEH:

3HaTh:

- Onpenenenus poronuku; oonactu R[2]C cocrapnstoniue GOTOHUKY.

- Onpenenats TUI U GOPMY JIMHUM aTOMHOTO IIEPEX0/ia B KOHJCHCUPOBAHHBIX Cpeiax.

- OueHuBarh IpeAebHbIC 3HAYCHUS KOPPEKTHOCTHU Jlaepa B 3aBUCUMOCTH OT THIIa aKTUBHOM cpenbl U
BBIOPaHHOTO PE30HATOPA.

- PaccunrtniBarh IMOPOT'OBBIC 3HAUCHU A T'CHCPALIUH JIa3€pa.
- OI_IGHI/IBaTB OHCPICTUUCCKHUC 3a30Pbl B 30HHBIX AUATrpaAMMaAX I'€TCPONCpexo0B B JIA3CPHOM AUOAC.

- PaccunteiBaTh nipe/ienbHbIC 3HAYCHUS [UIMTEIHLHOCTEH CBEPXKOPOTKHUX CBETOBBIX UMITYJIBCOB JUIS PA3IHYHBIX
Ja3epHbIX Cpell.

- OueHuBaTh TUI U pa3Mephbl ONTUYECKUX BOJIOKOH M UX JUCIEPCHUOHHBIE XapaKTEPUCTUKU KaK CPENCTBO
TPaHCIIOPTa CBETOBOI SHEPTHH.

- OLICHI/IBaTL IMOPOTOBBIC XAPAKTCPUCTUKU JIA3€CPOB C TPCX- U YCTBIPCXYPOBHCBBIMU AKTHBHBIMU CPCIAAMMU.

YMeTs:
- Onpenensts TAIl ¥ GOpMY JTUHUH aTOMHOTO Mepexo/ia B KOHJICHCHPOBAHHBIX CpelaX.

- OueHuBarh IpeiebHbIE 3HAYCHUS KOPPEKTHOCTHU Jlaepa B 3aBUCUMOCTH OT THIIa aKTUBHOM cpenbl U
BBIOPAHHOTO PE30HATOPA.

- PaccunrniBarh IMOPOT'OBBIC 3HAYCHUA TCHCPALIUU JIa3€pa.
- OI_IGHI/IBaTB OHCPICTUUCCKHUC 3a30Pbl B 30HHBIX AUATrpAMMaAX I'CTCPONCPCX00B B JIA3CPHOM AUOAC.

- PaccunteiBaTh nipe/ienbHbIC 3HAYCHUS [UIMTEIHLHOCTEH CBEPXKOPOTKHUX CBETOBBIX UMITYJIBCOB JUIS PA3IHYHBIX
Ja3epHbIX Cpell.

- OueHuBaTh TUI U pa3Mephbl ONTUYECKUX BOJIOKOH M UX JUCIEPCHUOHHBIE XapaKTEPUCTUKHU KaK CPENCTBO
TPaHCIIOPTa CBETOBOI SHEPTHH.

- OI_IGHI/IBaTB MOPOTOBBIC XaPAKTCPUCTUKHU JIA3CPOB C TPCX- U UCTHIPCXYPOBHCBBIMU AKTUBHBIMU CPCAAMMU.

Brnaners:

- MeTogamu MaTpUYHOIO pacueTa JIa3epHbIX Pe30HATOPOB.

- MeTtogamu noy4eHus yabTPaKOPOTKUX UMITYIbCOB.

- Merogamu Moaynsmuu JOOPOTHOCTH PE30HATOPOB C IENBIO MOTYUYSHHS TUTAHTCKUX UMITYJIBCOB.

- PacueToM yciioBHil yCTOMYMBOCTH J1a3€PHBIX PE30HATOPOB.

- Cnocobamu yripaBiIeHHS IPOCTPAHCTBEHHBIMU XapaKTEPUCTUKAMU JIA3EPHOTO H3ITYICHHS.

- Merogamu pacdera TOJIIMH aKTHBHBIX CJIOCB B M\I JIa3epax IS MOSBICHIS KBAHTOB pa3MepHBIX 3(PPeKTOB.

OcHOBHOE cofepX)aHue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:

. OcHoBHbIe onpenenenust GoroHnku. OOIacTH HayKu, BXOASIIUE B (POTOHUKY.
. KBanToBas Teopus TemioBoro nanydenns. @opmyna [Inanka.

. YpaBHEHMs T€HEPALMH Ja3epa.

. OnTHueckue pe3oHaTophl.

. 'ayccoB my4oK Kak pelieHrne BOJIHOBOTO YPaBHEHMS.

. CllOHTaHHOE€ U CTUMYJIMPOBAHHOE U3TyUYCHHE.

. KorepeHTHOCTB 37IeKTPOMarHuTHOTO U3TyUYEHHUS.

0NN N bW~

. OnTu4yeckrie BOJIOKOHHbBIE CBCTOBO/BbI.



9. ITomyIpOBOAHUKOBBIE HCTOUHHUKH Ja3€PHOTO U3ITyUCHHS.

10. DnexTpoHHBIE BOJIHEI 1e bpoiins u 30HHAs TuarpaMma.

11. ®oTtonpueMHUKH — QU3NIECKUE OCHOBBI paOOTHI.

12. Henunelinas ontuka. ['eHepanys BTOpoil rapMOHUKH.

13. CuHxpoHHU3aysa MO B JTa3epax.

14. PactipocTpaHeHne CBEPXKOPOTKUX JIa3€PHBIX UMITYJILCOB B ONTUYECKUX CPEAAX.
15. MeTonbl hopMupoBaHHs CBEPXKOPOTKUX UMITYIILCOB.

16. BonokoHHBIE J1a3€Phl.

17. AnanTrBHas ONTHUKA.

18. Onrtuueckas rupometpust. Dpdext CaHbska.

1. lean u 3apa4un

Henp AucoMnInHBI
* O3HAaKOMJIEHHE CiIyluareneil ¢ oCHOBaMM ()OTOHMKH M HAHO(POTOHMKM M TIOArOTOBKA K H3YUYECHHUIO
JIPYTUX CHEMUAIN3UPOBAHHBIX KypCOB 0 KBAHTOBOM JIEKTPOHUKE.

3agaun AUCUUTLUITHHBI
* mpHoOpeTeHHe ciymareasiMi (yHIaMEHTAIbHBIX TEOPETUUECKUX 3HAHUK 1O (OTOHHMKE U
HAaHO(OTOHHKE;
* cO3/IaHMe y cirymarese 6asuca Juis H3yYeHUIO CMEXKHBIX JUCLHUILIMH KBAHTOBOH 2JIEKTPOHUKH.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon 1 HanmeHnoBaHne KOMITETEHITUN WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH
[1K-1 Cnoco6nen manuposars u nposoauts  (IIK-1.1  Bmageer  QyHaameHTanbHbIME - TOHATHAMH,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU ¥ TEOPHUSIMU COBPEMEHHOU (DPU3UKH
npeaMeTHOH obnacty) u (unn) teopetndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYECKME MOJEIM LIS
(aHaMMTUYECKHE U UMUTAITMOHHEIC) OMHCAaHUS W HCCIEJOBaHUS MPOIECCOB M SBICHUH B
HCCIeI0OBaHUs COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX
[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh [MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
MOIXOIAIIee 000PYNOBaHNE, HHCTPYMEHTHI . |MCTIONB3YyeMBIX TEOPETUYECKUX IIONXOI0B M YMEHHUE
METOJIbI HCCIIEJIOBAHUH JUIS PEIICHHS 33J1a4 B |OIICHUBaTh TOYHOCTh NPUOIIDKEHHBIX — aHATUTHYECKUX
n30paHHON MTPEIMETHOM 00IacTH METOJIOB BBIYUCIICHHIA

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)

B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- Onpenenenus dporonuky; odbnactu R[2]C cocrasnsromue HOTOHUKY.
- Onpenensts TAIl ¥ GOpMY JTUHUH aTOMHOTO Mepexo/ia B KOHJICHCHPOBAHHBIX CpellaX.
- OneHuBaTh Ipe/IeIbHBIC 3HAYSHNUS KOPPEKTHOCTH JIa3epa B 3aBHCHMOCTH OT THIa aKTUBHOU Cpelbl U
BBEIOPAHHOTO PE30HATOPA.
- PaccuuThiBaTh MOPOTOBHIC 3HAYCHUS TeHEPAIUY JIa3epa.
- OLeHUBATh YHEPTETHUYECKUE 3a30PhI B 30HHBIX JHarpaMMax TeTepOornepexoioB B Ia3ePHOM JTHOJIC.
- PaccuuThiBaTh TpeseNbHBIE 3HAUCHUS JUTUTEIBHOCTEH CBEPXKOPOTKHX CBETOBBIX HMMITYJIECOB JUIS
Pa3IMYHBIX Ja3ePHBIX CPEI.
- OneHuBaTh TUN W pa3Mepbl ONTHYECKUX BOJOKOH W WX JUCIECPCHOHHBIC XapaKTEPUCTUKH Kak
CPEACTBO TPAHCIIOPTa CBETOBOW SHEPTHUU.
- OreHMBaTh TOPOTOBBIC XAPAKTEPUCTHKHU JIA3€POB C TPEX- W YETHIPEXYPOBHEBHIMU AKTHBHBIMU
CpelaMHu.

YMETh:




- Onpenensats TAIl ¥ GOpMY JTUHHH aTOMHOTO MEpexo]a B KOHJICHCUPOBAaHHBIX CpeJlax.
- OueHuBath npenesibHble 3HAUCHUsI KOPPEKTHOCTH Jla3epa B 3aBUCHUMOCTH OT THUIIa aKTUBHOM cpeibl U
BBIOPaHHOTO PE30HATOPA.
- PaccunThiBaTh IOPOroBhIe 3HAYEHUS T€HEPALIUH JIa3epa.
- OLeHNBaTh YHEPrETHYECKUE 3a30Phl B 30HHBIX AMAarpaMMax I'eTepOornepexoi0B B JIa3ePHOM TUOJE.
- PaccuuThiBaTh IpelenbHbIE 3HAYEHUs JJIUTEIBHOCTEH CBEPXKOPOTKHUX CBETOBBIX HMITYJbCOB IS
Pa3IUYHBIX JIA3€PHBIX CPE.
- OueHuBaTh TUII U pa3Mepbl ONTUYECKUX BOJIOKOH U HX JUCIEPCUOHHBIE XapaKTEPUCTUKU Kak
CPEICTBO TPAHCIIOPTa CBETOBOM SHEPTHH.
- OueHuBaTh MOPOIOBBIE XapaKTEPUCTUKU JIA3€POB C TPEX- U UYETHIPEXYPOBHEBBIMU aKTHBHBIMU
cpenamu.

BJIaJICTh:

- MeTonaMu MaTpu4HOro pacyera Ja3epHbIX PE30HATOPOB.

- Metoxamu mosy4eHust yiabTPaKOPOTKHX UMITYJIbCOB.

- MeTonamu Moaymsuu 100pPOTHOCTH PE30HATOPOB C LEIIBIO MOIYYSHHSI TUTAaHTCKUX UMITYJIbCOB.

- PacueToM yciioBHii yCTOHYMBOCTH Ja3epHBIX PE30HATOPOB.

- Cnocobamu yrpaBiieHUs! TPOCTPAHCTBEHHBIMH XapaKTEPUCTUKAMU JIA3€PHOTO U3ITyUCHUSI.

- Mertomamu pacueTa TOJIIMH aKTHBHBIX CJIOEB B M\II JIa3epax ISl MOSBICHUS KBAaHTOB Pa3MEPHBIX
3¢ deKTOoB.

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

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| OcHoBHblE  ompezneneHust  (OTOHHUKH. ) 6
Ob6nactu HayKH, BXOAAMINE B (POTOHUKY.
2 Teopus TEMI0BOTO U3ITyYEHUSI. 2 2 6
3 YpaBHEHUS TeHEpalyy Jazepa. 2 2 6
4 OnTHyeckue pe3oHaTophl. 2 2 6
5 I'ayccoB my4ok Kak perieHHe BOJIHOBOTO ) 5 6
ypaBHEHUS.
6 CrioHraHHOE u CTUMYJIUPOBaHHOE ) ) 6
W3IIy4YEHHE.
7 KorepentHoctb 3JIEKTPOMArHUTHOTO ) 5 6
U3JIyYEeHHUS.
8 OnTHueckue BOJOKOHHBIE CBETOBOBI. 2 2 6
9 [TonynpoBogHUKOBEIE HUCTOYHUKU ) ) 6
JIA3€pHOTO U3ITyYEHUS.
10 OneKkTpoHHbIE BONHBI A€ bpolns u 2 > 6
30HHasl JUarpaMma.
1 dotonpueMHUKH — (prU3NUYECKHE OCHOBBI ) ) 6
paboTsl.
12 Henuneitnas ontuka. I'eHepanus BTopoi 2 5 6
TFapMOHUKHU.
13 |CunxpoHHU3aLUS MOJ B Ja3epax. 1 2 5
PacnpocTtpanenue CBEPXKOPOTKHUX
14  |nasepHBIX HMITyJbCOB B ONTHYECKUX 1 2 4
cpenax.
15 Mertonsl GpopMHUPOBaHUS CBEPXKOPOTKHX 1 ) 5
HUMIIYJIBCOB.




16  |BomnokonHble s1a3epsl. 1 2 1

17  |AnantuBHas ONTHKA. 1 1
Ontrnueckass  tupomerpus.  Oddekr

18 1 2
Canbsika.

Hroro yacos 30 30 90

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 5 (Ocennuii)

1. OcHoBHbIe onpenenenust GoroHuku. OOIaCTH HAYKH, BXOASIIUE B (POTOHUKY.

OcHoBHBIE ompezeneHnss POTOHUKM KaK TEXHOJOIMH Te€HEepalud U MpeoOpa3oBaHMs U3ITyYEHHS C
UCIOJb30BaHUEM (OTOHA B KauecTBE KBAaHTOBOW eAuHMLBL. (OO0nacTd HayKd, BXOISIIUE B
OOTOHUKY.

2. Teopusi TEMJIOBOIO U3ITYUYEHHUS.
KsanTtoBas Teopus TerioBoro uznyuenus. @opmysa [Inanka.
3. YpaBHeHHs reHepalny ja3epa.

VpaBHeHus: reHepauuu Jnasepa. Kiaccndeckoe ommcaHue (BEpOSITHOCTHBIM IOAXOZ, YpPaBHEHUS
Crarua - Jle Mapca), monykiaccuueckoe (caMOCOIVIacOBaHHbIE ypaBHEHHS, ypaBHeHue Ban nep
Ilonst), moHATHUS O KBAHTOBBIX YypaBHEHUsX. CKOpPOCTHbBIE YypaBHEHHs: IOPOIOBBIE YCIOBHUS
TeHepalry, CTALMOHAPHBIA M MOAYISLIUH JTOOPOTHOCTH pexuMbl. YpaBHenus Ban nep [lons
JIA3€pHOU FeHEPALUH.

4. OnTryeckue pe3oHaTophI.

Ontuyeckue pe3oHaropbl. OTKpBITHIA pe3oHaTop. OCHOBHBIE AapaMeTPhbl pe30HaTopa: JOOPOTHOCTD,
yrcno dpenens, kpurepuil ycToHunBocTH. [lapamerpsl a3epHBIX MyYKOB: PACXOAMMOCTh, (aKTop
KagecTBa M2.

5. rayCCOB IMIY4YOK KaK pCIICHHUEC BOJIHOBOI'O YPABHCHUS.

layccoB My4OK Kak pelICHHE BOJHOBOTO YPAaBHEHHS B IapaKCHAIBLHOM MNPUOTIKECHUH. MOIbI
BBICIIETO TIOpsiAKa. [loHsATHE JydeBBIX Marpul. Meroxsl pacuera pPe30HaTOpPOB: HAa OCHOBE
mudpakuronHoro uHTerpana, ABCD 3akoHa mpeoOpa3oBaHHs KOMIUIEKCHOTO —Iapamerpa.
O0001IeHHBII IBYX3epKaIbHBIN pe30HaTop, 001aCTH YCTOHYHBOCTH.

6. CIoHTaHHOE Y CTUMYJIHUPOBAHHOE U3ITyUCHHE.

CroHTaHHOE M CTUMYIMPOBAaHHOE M3JIyueHHE. ATOMHBIC TEpexoibl B KOHACHCHUPOBAHHOM cpere.
@®opma guHMu. Koaddumumentst mnomtomeHus U ycusieHus. VIHBepcHas — HACEIEHHOCTb.

7. KOFepeHTHOCTB AJICKTPOMATrHUTHOTO U3JTYyUYCHUS.

KorepeHTHOCTh  ANIEKTPOMAarHUTHOTO H3JIy4YeHus. MHoronydeBass wuHTepepeHuus. JlasepHbie
uHTep(EpEHIIMOHHbIE 3epKaJa.

8. OnTnyeckre BOJIOKOHHEBIE CBETOBO/BI.



OnTuueckue  BOJOKOHHBIE  CBETOBOABL.  BojokoHHo-onTuueckwe JmHHH cBss3u  (BOJIC).
MarepuanbHass W BOJHOBas Jucriepcuss B cBeroBogax. OJHO- W MHOTOMOJOBBIE BOJIOKHA.
MUKpOCTPYKTYpHBIE BOJIOKHA ((hDOTOHHBIE KpUCTAIUIBI). BUBI MOTEph B BOJOKHE. THITBI BOJOKOH,
AKTUBHEIE BOJIOKHA. /laTunky Ha OCHOBE ONTOBOJIOKHA.

9. HOJ'IyrIpOBO):[HI/IKOBBIe HUCTOYHUKH JIA3CPHOI'0 U3TTyHYCHU.

[ToynpoBOTHUKOBBIE MCTOYHUKH JIA3EPHOTO M3Iy4eHHs. TBepable pacTBOpbI coenuHeHuil. [omo n
rereporiepexonsl. Kazuyposuu ®@epmu. DHepreTuueckasi 30HHas AuarpaMma jJa3epHoro Auoja.

10. DnexTpoHHBIE BOJIHEI J1e bpoiins u 30HHAs TuarpaMMa.

DnexkTpoHHBIE BONMHBI A€ bpoing u 30HHas nuarpamma. IIpsMble W HempsiMble TEPEXOIbI.
HepaBnoBecHble cocTosiHus. YcinoBusi reHepauuu. KBantopasmepnble 3Q@exTsl B 1/m j1a3epax.
Kackanneie nazepsl. POC nazepubie auoapl. CBeTOAMOAB KaK HOBOE MOKOJIEHHE MCTOYHUKOB CBETA.

11. ®oTonpueMHUKN — GU3NIECKUE OCHOBHI paOOTHI.

doronpueMHUKH — (u3ndeckue OCHOBBI pa®oTel. POTOAMOABI, BOIBTAMIIEpHAs XapaKTepHCTHKA,
naBuHHBIN  (orommon. LlyMbl MOMYNPOBOOHMKOBBIX MNPHUEMHUKOB uznydeHus. OIY. IDOIL
Marpuussle (OTONPUEMHUKH.

12. Henunetinas ontuka. [ eHepanys BTOpoil rapMOHUKH.

Henuneitnas onrtuka. I'eHepaumst BTOpoid rapmoHuku. I[lapamerpuueckas reHepanus. IlonsTue
¢dazoBoro cuHxpoHu3Ma. CKaISAPHBIA W BEKTOPHBIM CHHXPOHH3M. YKOPOUCHHBIC YpaBHEHHUSI.
I'enepanysg rapMOHHUK BBICOKOTO MOPSIZIKA.

13. CuHXpoHU3aMs MO B JIa3epax.

CuHXpOHM3aIMsl MOJA B JIa3epax, METOAbl CHHXpOHU3alMu. CBEPXCHIIBHBIC CBETOBBIC OIS
Henunelino-ontuaeckne 3¢ dekTsl B nazepHoM mone. [Iuko- W (eMToCeKyHIHbIE WMITYJIbCHI
n3nydeHus. CreKTpaibHO-OTPaHHYCHHBIE MMIYIBCHL. «Yupm» YacToThl. BoMOKOHHO-ONTHYECKHE
KoMmnpeccopsl. IIoHsATHE 0 CUHXPOHU3ME B HEIMHENHOM OITHKE.

14. PactipocTpaHeHne CBEPXKOPOTKUX JIa3€PHBIX UMITYJILCOB B ONTUYECKUX CPEAAX.

PacnipocTpaHeHne CBEPXKOPOTKHMX JIA3€pHBIX MMITYJbCOB B ONTHYECKUX Cpefax: JIMHEWHOH
JUCIIEPCUOHHOM Cpelle; YCUIIMBAIOIIEH Cpele; HEJIMHEHHOM Cpele ¢ KEPPOBCKOM HEIMHEHMHOCTHIO;
4yepe3 4acToTHBIN (uibTp. OnucaHue JIa3epHbIX UMITYJIbCOB. PacnpocTpaHeHre BOJHOBOTO MaKeTa B
JTUCTIEpCUOHHON JHMHEWHOW cpene ¢ aucnepcuei Bupga: n=no+[][J[]. KeppoBckas HennHeWHOC
IloBeneHne BOMHOBOIO MaKeTa B HENMHENHON cpene . lIpoxokaeHHWe BOJHOBOIO IMAKETa 4Yepes3
YaCTOTHBIA (UIIBTD.

15. Metonbl popMupoBaHHs CBEPXKOPOTKUX UMITYIILCOB.

XapakTepHble HMHTCHCHBHOCTH JIa3epHOro 1moist. Meroasl (OpMHPOBaHMS — CBEPXKOPOTKUX
HMMITYJIbCOB, H3MEPEHUS TapaMeTpoB. [leTaBaTTHbIE Ja3epHBIE KOMIUIEKCHI.

16. BonokoHHBIE J1a3€phl.

Bonoxonusie JIa3CPHhI. AXTHBHEBIC BOJOKOHHEIC Cpcabl. KOHI_IGHTpaLII/IOHHOC TYHICHHUC. Bperr OBCKHC
BOJIOKOHHBIC 3€pKaJia. Henunelinbie sSIBICHUS B BOJTOKOHHBIX Jla3epax.

17. AgannTuBHas OIITHKA.



AnantuBHas onrtuka. Jlatunku Illaka-I'aprmana. HenuHeliHble aganTHBHBIE ONTUYECKHE CHUCTEMBI
Ha 3¢ dekre paccesHuss Manaensmtama-bpuitosna. 3-x u 4-X 4acToTHOE B3aUMOJCICTBHE.

18. Onrtnueckas rupometpust. ekt CaHbsika.

Ontnueckas  rupomerpus.  Oddexkr  Canpaka.  JlazepHble  ONTHYECKHE  THPOCKOIBI.
BonokoHHO-onTHYECKHE TUPOCKONBL. DP(PEKThl HEB3aUMHOCTH BCTPEUYHBIX BOJIH. ATOMHO-Ty4eBas
rupomeTpud. Bomuel nme  bpoinsa.  JlazepHoe  oxmaxnaeHue.  JIOIIEPOBCKMM  METOA.
MarHuToonTu4eckue JOBYIIKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHNS 00pa30BATEILHOTO
npouecca 1no JUCUUILInHe (MOIYJII0)

ayIMTOpus, TOCKa, MApKEPhI, KOMITBIOTEP U MYJIBTUMEHITHOE 000pya0BaHUE (IIPOCKTOP).
MarepuanbHast 6a3a o01medakyabTeTCKON TabopaTtopun GU3NIECKON U KBAHTOBOM AJIEKTPOHUKH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Actanenko B.A. «QnekTpoMarHUTHBIE TIPOIIECCHI B CPE/ie, HAHOIIA3MOHUKA U METaMaTepHalIbD):
YuebHoe nocodue. Jonronpynusiit: U3narensckuit Jom «MuaTemnext», 2012.- 584 c.
2. EpmaxoB O.H., [Tuxtun A.H., IIporacos 10.10., TapacoB C.A. «Onroanexkrponuka. Yactsp 1.
dusnueckre 0CHOBBI MOTYIPOBOJHUKOBOW ONTONEKTPOHUKU. KorepeHTHas: onToseKTpoHuKay - M.:

U3zn.-Bo «Anyc-K», 2010. — 700c.

JlononHuTeNbHAS TUTEpATypa
1. JTapkun A.U. KorepentHas potonuka. M.: bunom. Jlaboparopus 3nanuit, 2007. 319 c.
2. Acramnenko B.A. ®uznueckue ocHOBbI poToHnkH. M.: MOTH, 2005. 104 c.

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

1. http://www.nanometer.ru/
2. http://www.photonics.su/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HAa JIEKIIUOHHBIX 3aHATHIX UCIOIB3YIOTCS MYIBTUMEANMHBIE TEXHOJIOTUH, BKIIFOYAsl IEMOHCTPALIUIO
MpEe3EHTAlNN.

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

CTyneHT, W3ydYarolmMi JUCIUIUINHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare M3ydeHUs IUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIy4YEHHbIE 3HAHUA JJIs PELICHUS Pa3IM4HbIX 3a/ad.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX [UIs
CaMOCTOSTENBHOTO U3yUEHUS;



— pelleHue 3a/1a4, IpeiIaracMblx CTyIEHTaM Ha 3aHATHSAX;
— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

ITokazarenem BnageHus MarepuaioM CIIYXXUT YMCHUC 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaM
JAUCIUITIIIMHBI.

Baxno I[O6I/ITLC}I IOHMMaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACIBbHBIX TEM, BOIIPOCOB, CJICAYCT OGpaH_[aTBCSI 3a KOHCYJIbTALlUAMU K
IpernoaaBareiito.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa KBAaHTOBOH JIEKTPOHUKH

KYpC: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUuH) - DK3aMeH

PaszpatGoTunk: A.A. ®omuues, A-p Qus.-Mar. HaAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1 CriocoOHeH mIaHupoBaTh U IPOBOANTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMU U TEOPHUSIMU COBPEMEHHON (DU3UKH

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM JUIs peIlieHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IacTi

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTUYECKHUX
METO/I0B BBIYMCIICHHMA

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B PE3YIBTATC U3YUCHUA AUCHUIIIINHBI «DHU3NYECKHE OCHOBBI (I)OTOHI/IKI/I n HaHO(bOTOHI/IKI/I» O6y‘laIOH_II/II\/’IC$I

JOJIKCH:

3HATb:

- Onpenenenus Goronuku; oonactu R[2]C cocrapnstoniue GOTOHUKY.
- Onpenensats TUN U GOPMY JIMHUHM aTOMHOTO MIepeXxo/ia B KOHJICHCUPOBAaHHBIX Cperax.
- OnieHUBaTh MPE/ICNIbHBIC 3HAYCHUSI KOPPEKTHOCTH JIa3epa B 3aBUCUMOCTH OT THUIA aKTHBHOW Cpebl U

BBIOPAHHOTO PE30HATOPA.

- PaccunThiBaTh IOPOroBhIe 3HAYEHUS T€HEPALIUH JIa3epa.
- OueHNBaTh YHEPrETHYECKUE 3a30Phl B 30HHBIX AMAarpaMMax I'eTepOoIepexoioB B JIa3ePHOM TUOJE.

- PaccuuthiBaTh IpelefbHbIE 3HAYEHMs JJIUTEIBHOCTEH CBEPXKOPOTKHUX CBETOBBIX HMITYJbCOB IS
Pa3IUYHBIX JIA3€PHBIX CPE.

- OueHuBaTh TUII U pa3Mepbl ONTUYECKUX BOJIOKOH U HX JUCIEPCUOHHBIE XapaKTEPUCTUKH Kak
CPEICTBO TPAHCIIOPTAa CBETOBOM SHEPTHH.

- OueHuBaTh MOPOIOBBIE XapaKTEPUCTUKU JIA3€pPOB C TPEX- U UYETHIPEXYPOBHEBBIMU aAKTHBHBIMU
cpenamu.

yMeTh:

- Onpezensath THI ¥ GOPMY JIMHUM aTOMHOTO IIepexo/ia B KOHJICHCHPOBAHHBIX Cpe/iax.

- OueHuBaTh MpeeabHbIC 3HAYCHHS KOPPEKTHOCTH Jla3epa B 3aBUCHMOCTHU OT THUIIa aKTHBHOM CpeIbl U
BBEIOPAHHOTO PE30HATOPA.

- PaccunThiBaTh NOPOTOBBIC 3HAYCHUS TEHEPALIUH JIa3epa.

- OueHMBaTh SHEPreTUUECKHE 3a30Pbl B 30HHBIX AMarpaMMax reTeporepexo/ioB B JIa3epHOM JAHOJE.

- PaccunThiBaTh mpenenbHple 3HAYCHUS UIMTEIBHOCTEH CBEPXKOPOTKUX CBETOBBIX HMMITYJIBCOB JUIS
Pa3IMYHBIX JIa3E€PHBIX CPEL.

- OueHuBaTh TUN M pa3Mepbl ONTHYSCKUX BOJOKOH M WX JHCICPCHOHHBIC XapaKTEPHCTHKH Kak
CPEICTBO TPAHCIIOPTA CBETOBOI SHEPIHU.

- OreHuBaTh IMOPOTOBBIE XAPAKTEPUCTHKU JIA3€POB C TPEX- M YETHIPEXypPOBHEBBIMH aKTHBHBIMHU
cpenamMu.

BJIAA€Th:

- Merogamu MaTpu4HOTO pacdeTa Ja3epHbIX pe30HATOPOB.

- MeTonamu nostyuyeHus yabTpakopOTKUX UMILYJIBCOB.

- MeTtonamu Momyssiiuy JOOPOTHOCTH PE30HATOPOB € LEJIBIO MOTYYCHHS THTAHTCKUX UMITYJIbCOB.

- PacueToM ycCii0BH yCTOMYMBOCTH J1a3€PHBIX PE30HATOPOB.

- Cnoco0amu ynpaBjieHUsI IPOCTPAHCTBEHHBIMH XapaKTEPUCTUKAMU JIA3€PHOTO U3ITyUeHHS.

- Mertomamu pacueTa TOJIIMH aKTHUBHBIX CJIOEB B H\II JIa3epax /IS IMOSBICHUS KBAaHTOB Pa3MEPHBIX
3¢ dexTos.

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

B mensix TeKyIero KOHTPOJSI YCIEBAEMOCTH MPEAYCMOTPEH KPAaTKUM OMpOC MO TeMaM MPEeAblIyIInX
3aHATHH



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

. KBanToBas Teopus temnosoro uznyuenus. @opmyna [Inanka.
. YpaBHEHMsI T€HEPALIUH Ja3epa.

. Ontryeckue pe3oHATOPHI.

. I'ayccoB my4ok Kak peleHrue BOJTHOBOIO YPaBHEHHUS

. CrioHTaHHOE ¥ CTUMYIHPOBAHHOE U3TYUCHHUE.

. KorepeHTHOCTh 311EKTPOMarHUTHOTO U3ITy4YEHHUS.

. OnTryeckue BOIOKOHHBIE CBETOBOABI

0 NN N bW

. HOJ'IyrIp()BOI[HI/IKOBLIe HUCTOYHUKU JIa3CPHOTO U3ITYyUCHU.

Ne)

. DneKkTpoHHBIE BOJHBI ¢ bpoiiis u 30HHas Auarpamma.

10. ®oronpueMHrKH — (prU3HMYECKUE OCHOBBI PaOOTHI.

11. HenuneitHas ontuka. [ eHepaus BTOpOi TapMOHHKH.

12. CuaxpoHHu3aus MO B Jlazepax

13. PacnpocTpaHeHHe CBEPXKOPOTKHX JIA3EPHBIX UMITYJIBCOB B ONITHYECKUX CPEAAx
14. Metonb! popMupoBaHHs CBEPXKOPOTKUX UMITYJIHCOB

15. BOOKOHHBIE J1a3€pBHl.

16. AnanTuBHas OIITHKA.

17. Ontuueckas rupometpus. ekt CaHbsika.

[Ipumeps OuIETOB.

IIpumep 1.

1. ApmanThBHaS OINTHKA.

2. Omnrtuueckas rupomerpus. Dpdexr Canbsika.

[Ipumep 2.
1. Henuneiinasa onTuka. I'eHepanust BTopoil TapMOHUKH.
2. CuHXpOHHM3aLMUs MOJ B J1a3epax

Kpurepun oneHuBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIC, IIyOOKHE U TOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTHWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
. Oe3ynpedHoe BiaJicHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, YMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUU HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1a4;
. BBIP&KCHHAs] CIOCOOHOCTh CAMOCTOATEIHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIeMbI B
HECTaHJapTHOH CUTyalluH;
* TOJHOE M DIIyOOKOE yCBOEHHE OCHOBHOM M JONOJIHMUTENBHOH JUTEparyphl, PEKOMEHIOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIIMHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBIEHUAX 10 U3y4aeMOM AMCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIB30BATh HAYYHBIE JOCTHKEHUS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PadoTa Ha NPAKTUUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, aKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHUHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  BIAQJCHUE MHCTPYMEHTApUEM Y4YEeOHOW IMCLUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCHOJIB30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;



*  CIOCOOHOCTb CAaMOCTOSITENIFHO M TBOPUYECKH pelIaTh CIOXKHBIC MPOOJIIEMBI B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOM Nporpammbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEpaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUITIINHEI;

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMmocTosATeNbHas paboTa Ha MPAKTHYECKHX, JJAOOPAaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacThE B
IPYNIIOBBIX 00CYKACHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 3aJaHHMH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTU3WPOBaHHbBIC, IyOOKHE M IOJHBIC 3HAHMS [0 BCEM IOCTABJICHHBIM BOIpOcaM B 00beMe
yueOHOM IporpaMMBl;

*  HCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIIBHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BJIAJICHUE MHCTPYMEHTApHEM YUeOHOU IUCHUILTUHBI (METONAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTWH), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE M PEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7a4; CIIOCOOHOCTh CAMOCTOSITENIFHO pPEeIIaTh CIIOKHBIE NPOOIEMBI B PaMKax
y4eOHOM porpaMMBl;

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3WIHUI TOCyJapCTBEHHOH wHIeojaoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);

* AaKTUBHAas CaMOCTOsTENIbHAs paboTa Ha MPAKTHYECKUX, JTa0OPATOPHBIX 3aHATUSIX, CHCTEMAaTHUECKOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMA.

7 6anoB — (OYEHb XOPOLIO):

* CcHCTEMaTU3MPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

* HCIIOJB30BaHME HAYYHOUW TEPMUHOJIOTHH (B TOM YHCJIE€ HA HHOCTPAHHOM SI3bIKE), IMHIBUCTUYECKH H
JIOTMYECKH MPAaBUIIBHOE M3JI0’KEHHE OTBETA Ha BONIPOCHI, YMEHHUE JeNIaTh 000CHOBaHHBIE BBIBOIBI;

* BJAJCHHE MHCTPYMEHTapHeM y4eOHOW NUCHUIUIMHBI, YMEHHE €ro HMCIOJIb30BaTh B IMOCTAHOBKE U
pEIIeHUH HAay4YHbIX U NMPO(eCCHOHANBHBIX 3a1ay;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLUUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

6 6autoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MporpaMMsl;

*  HCHOJIb30BaHUE HEOOXOIUMOH HAay4YHOW TEPMHMHOJOIMH, CTHJIMCTUYECKH I'DAaMOTHOE, JOTHYECKU
MPaBUIILHOE U3JIOKEHUE OTBETA Ha BOIPOCHI, YMEHHE AeNaTh 000CHOBAaHHbBIE BHIBOJBL;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U MPodecCHOHANBHBIX 3a[a4; CIIOCOOHOCTh CAaMOCTOSATEIEHO MPUMEHSITh TUIIOBBIE PEIICHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUIUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsSTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):

* JIOCTaTO4YHbIC 3HAHUA B 00beMe yueOHOM MPOTrpamMMmBl;

*  HCHOJNb30BaHHME HAYYHOM TEPMHUHOJOTHH, CTHJIMCTUYECKHM TI'PaMOTHOE, JIOTMUECKH MpPaBHIBHOE
U3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHUE J€J1aTh BBIBOIbI;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATEIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4€OHON MPOrpaMMbl;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
JUCLUIUIMHE U JaBaTh UM CPAaBHUTEIBbHYIO OLEHKY;



*  camocTosTeNnbHas padoTa Ha IMPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUN B paMKax 00pa30BaTeIbHOIO CTAHJAPTA;
* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUILINHBL

*  HCIONb30BAaHHWE HAYYHOU TEPMUHOJIOTMH, CTUIMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIHOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4yeOHON IMCIUIIMHBL, yMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

¢ YMCHHC I10J pYKOBOACTBOM IIpCTIOAaBaTCyid pCllaTh CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIMSIX W HAMPABICHUSIX IO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAAaBaTelIsl HAa MPAKTUYECKHUX, Ja0OpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbl HCTIOIHEHUS 3aJaHHH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTAaTOYHO MOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON Y4eOHOH MPOrpaMMOi TUCIUILINHE;

° HCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTA Ha BOIIPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

¢  ciaboe BIAJIEHUE HMHCTPYMEHTapueM Y4YeOHOH AMCIMIUIMHBI, HEKOMIETEHTHOCTb B PEIICHHU
CTaHJAPTHBIX (TUIOBBIX) 3a/1a4;

. HEYMEHUE OPHUEHTUPOBATHCSI B OCHOBHBIX TEOPHUSX, KOHLECMIUSAX W HANpaBICHUSX H3ydaeMoul
JIMCIIMILINHBI,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIONTHEHUS
3aJIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX YYEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO IUCIMILIMHBI, HAlMYUe B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHB KYJIBTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[lpu mpoBeneHnn sk3amMeHa oOydaronemycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKy. Ompoc
oOyyaromierocs mo OujaeTy He JODKEH MPEBBILIATh ABYX ACTPOHOMHUYECKHX YacOB B YCTHOHM M (WIIN)
MUCHMEHHOM (hopMe.



