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)

o AMCHUIIJIMHE: TeOpI/Iﬁ TBCPAOTCJIbHBIX JIa3€POB
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)HJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

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

Kypc: 2
KBAJM(PUKAIMA: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: A.A. ®omuyes, n-p pus.-mart. HayK, mpodeccop

[Iporpamma obcyxieHa Ha 3aceflanny KadeIpbl KBAHTOBOW deKTpoHuKH 29.05.2020



AHHOTANMA

Kypc: "Teopuss TBepAOTEeNbHBIX Jla3epoB" MpemaycMarpuBaeT O3HAKOMJIEHHE MaruCTpaHTOB C OCHOBHBIMH
TUNIAMH JIa3epOB M MOATOTOBKA K M3YYCHHUIO JAPYIHX CHENUaJU3UPOBAHHBIX KypCOB IO KBaHTOBOH
JNEKTPOHUKE.

3agaun JUCIUATIINHEL:

* mpuobOpeTeHue caymareasiMi QyHIaMeHTaIbHBIX TEOPETHUECKUX 3HAHUN 110 MPUHIMIIAM paOOoTHI Ja3epoB
U U3MEpPEHUs IapaMeTpPOB JIA3€PHOIO H3JIyUYEHMsI, YCTPOWCTBY TBEPIOTENIBHBIX JIA3€pOB,  OCHOBHBIM
IPUMEHEHUSM JIa3€POB.

¢ CO3IaHHUC y MAaruCTpaHTOB basuca AJI1 UBYyYCHUIO CMCIKHBIX AUCHUIIIINH KBaHTOBOM AJICKTPOHUKU,

. W3y4eHHE M OCBOCHHE METONOB TEOPETHUYECKOTO ONHCAHMUS JWHAMHKH NPOLECCOB HAKAYKU U
(bopMUpPOBaHUS U3TYUEHUS B J1a3epax

[To pe3ynbTaram 0CBOEHUS AUCHUIIINHBI CTYICHT JOJDKEH:!

3HaTh:

* IIpenmer cnennanbHOCTH «Teopusi TBEPHOTENBHBIX JIa3€pOB», OCHOBHBIE THIIBI Ja3epOB M UX pOJb B
pPasBUTUU COBPEMEHHOW HAyKM M TEXHHUKH, MPUHIMIIBI PabOThl TBEPAOTEIbHBIX JIA3€POB M OCHOBHBIC
MapaMeTpsbl JIA3EpHOTO U3ITy4YECHHS.

* VICTOYHUKM M CHUCTEMBI ONITUYECKOW HAKauKu MeToAsl TEOPETUYECKOTO ONMHMCAHMS JUHAMUKH IPOLECCOB
HaKa4yky U (OpMHUPOBaHMS U3ITyUCHHS B Jlazepax.

* TemmoBsie IPOUECCHI B JIA3CPHBIX IJICMCHTAX.
*  OnTHYEeCKHE CXEMbI U JIEMEHTHI PE30HATOPOB.

VYMmeTn:
onpeneisTh GYHKIMOHAIBLHYIO CXeMY J1azepa.
OTIPEIENATh U aHAIM3UPOBATh MMApaMETPHI JTA3EPHOTO U3ITYUECHHS.
OIICHUBATh MapaMeTPhbl AKTUBHOW Cpellbl U pe30HaTOpa jJa3epa.

OLIEHMBATh BO3MOXHOCTb M I1€1€CO00pPa3sHOCTh MPUMEHEHHUS JIa3epOB B PA3IMUYHBIX OONACTIX HAyKH H
TEXHUKH.

Bnaners:

METOJJAMU TEOPETUYECKOTO ONMCAHUS JUHAMHKH IPOLECCOB HAKadKH M (OPMUPOBAHUS W3ITYYCHHS B
Ja3epax.

HaBBIKAMM HCIIOJIB30BaHMsI HEOOXOAMMOM JIMTEpaTyphl IS PEIICHHs 3aa4 B pacyeTe U KOHCTPYHPOBAaHUHU
JIa3€pOB.

MGTO)_IaMI/I MOJIYUYCHUS YIIBTPAKOPOTKUX UMITYJIBCOB JIA3CPHOI'O U3JITYUCHUA.
MGTO)_IaMI/I IIOBBIIICHUA 3(1)(1)6KTI/IBHOCTI/I OINTHYCCKOM HAKAUKH.
MGTO)_IaMI/I yipaBJICHUA HNPOCTPAHCTBCHHBIMUA XaPAKTCPUCTUKAMU JIA3CPHOTO U3JIYUCHUA.

Tembr u pas3aciiel Kypca:

1. OCHOBHEIC THUIIBI JIa3€poOB

2. Pexxumbl pa6OTI:I JIa3C€poOB. Pacuer OHCPICTUUCCKUX MAPaMETPOB JIA3CPHOTO U3JITYUCHUA
3. ICTOYHUKHU U CUCTEMEBI ONITHYCCKOM HAaKauKU

4. TemnoBkie MMPONLCCCHI B JIA3CPHBIX JICMCHTAX

5. OnTHYecKue CXeMEI U JIEMEHTHI PE30HATOPOB

1. leau u 3apauu

eap AUCUMNIMHBI

O3HAKOMJICHHE MAaruCTPaHTOB C OCHOBHBIMH THIIAMHU JIa3€POB W TIOIrOTOBKA K HM3YYEHHIO IPYTHX
CIIELMATN3UPOBAHHBIX KYPCOB 110 KBAHTOBOH 3JIEKTPOHHUKE.

3agauu AUCHUILIHHBI



* npuoOpeTeHHe ciaymareasiMi (yHIaMEHTaJIbHBIX TEOPETHUECKUX 3HAHMN [0 MPUHIMIIAM PaOOTHI
JIa3epOB M H3MEPEHUs I[1apaMeTpPoB JA3€pHOIO M3JIyUEHUs, YCTPOWCTBY TBEPAOTEIbHBIX Ja3€pOB,
OCHOBHBIM IIPUMEHEHHUSM JIa3€pOB.

* CO3JaHME y MAaruCTPAaHTOB Oa3uca Il U3yYeHUs] CMEXHBIX JUCIUIUIMH KBAHTOBOM 3JIEKTPOHUKHY;

*  U3yYEHHE U OCBOCHHE METOJOB TEOPETHYECKOIO OMHCAHHS IWHAMUKH IPOLIECCOB HAKAYKU H
(dbopMupoBaHUS U3IYUYECHUS B Ja3epax.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON

[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CnocoGeH  BbIABUTaTH  THUIOTE3Bl, CTPOUTH
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN MareMaTUueCKHe MOJAENU JUIS  ONHUCAHUS HM3yYaeMBbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHHUH U MPOIIECCOB, OLICHUBATh KAYeCTBO pa3paboTaHHOM
aHAJIN3UPOBATh HAyYHbIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC

HayqHBIC PC3YJIbTATbI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3yIbTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

YMETb:

* IIpenmer cnenuanbHOCTH «Teopus TBEPAOTEIIBHBIX JIA3€POBY», OCHOBHBIE TUIIBI JIa3€POB U UX POJb B
Pa3BUTHUH COBPEMEHHOW HAayKH W TEXHUKH, IPUHIMIIBI paOOThl TBEPAOTEIBHBIX JIA3€POB U OCHOBHEIC
[apaMeTpbl JIa3epPHOIO U3JyUCHMUS.

*  HCTOYHMKHM M CHUCTEMBI ONTHYECKONM Hakauku MeToIpl TEOPETUYECKOrO OMHCAHWS JTHHAMHUKH
MPOLIECCOB HAKAYKU ¥ (POPMHUPOBAHMS U3ITyUCHHS B Jlazepax.

* TennoBsle MPOLECCHI B JIA3EPHBIX JIEMEHTAX.

* Onruyeckue cXeMbl U 3JIEMEHThI PE30HATOPOB.

OTIpEEIATh (YHKIIMOHATIBHYIO CXEMY Jla3epa.

ONpENeNsITh U aHAJTM3UPOBATh apaMETPhI Ja3ePHOTO U3ITYUCHHUS.

OLIEHMBATh MTapaMETPhl AKTUBHOI CpeIbl U pe30HaTOpa Jiazepa.

OILICHUBATh BO3MOXHOCTh M LIEJIECO00Pa3HOCTh MPUMEHEHHS JIa3ePOB B PA3IUYHBIX 00JACTAX HAYKH
Y TeXHUKH.

BJIAJIETD:

METOJJaMU TEOPETUYECKOTO OMUCAHUS IMHAMUKH MPOLIECCOB HAKAYKU U (POPMHUPOBAHUS U3ITYyUCHUS
B Ja3epax.
HaBBIKAMM MCIOJIB30BAaHUS HEOOXOAMMOW JUTEpaTyphl Ul peIleHHWs 3ajad B pacdyere u
KOHCTPYHPOBaHHUH JIa3€pPOB.
Metonamu 1o1yyeHusl yabTPAKOPOTKUX UMITYJIbCOB JIa3€pHOI0 U3JIy4EHUs.
Metonamu noBbIIICHNS 3PPEKTUBHOCTH ONTHYECKON HAKAYKH.
Metonamu ynpaBieHus IPOCTPAHCTBEHHBIMU XapaKTEPUCTUKAMU JIA3€PHOI0 U3JTyUeHHUS.

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OcCHOBHBIE THIIBI JIA3€POB 2 10
Pexxumbl  paGorer  nmazepoB.  Pacuer
2 SHEPreTUYECKUX MapaMeTpoB JIa3epHOTO 8 10
U3ITyYCHUS
3 HcToyHNKM ¥ CUCTEMBI  ONTHYECKOU ] ]
HaKauyKu
4 TemnoBble  mpoueccsl B JIa3€PHBIX 6 1
JJIEMEHTax
5 OnTtuueckue  cXeMbl U 3JIEMEHTHI 6 |
PE30HATOPOB
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 3 (Ocennuii)

1. OCHOBHEIC THUIIBI JIa3€poOB

OCHOBHBIE THIIBI JIA3EPOB U UX POJIb B PA3BUTHUH COBPEMEHHON HayKH U TEXHUKH.

[Ipenmer m kpaTkas ucTopHs pa3BUTHS ja3epoB. DyHKUMOHANbHAs cxeMma jazepa. [lapamerpsl u
XapaKTEePUCTUKH JIA3EPHOTO M3IIy4eHUsl. AKTUBHBIE CPEbl TBEPAOTEIbHBIX J1azepoB. KoadduuneHTs!
YCWIEHHsT W TOTEPh B AaKTUBHOM cpene. BnusHHe CHEKTpanbHO-IIOMHUHECIIEHTHBIX CBOMCTB
JIa3€pHBIX KPUCTAJUIOB HA SHEPreTUYECKUE XapaKTEPUCTUKU Ja3epHOro uiryueHus. CpaBHUTEIIbHbIE
XapaKTEPUCTHUKH JIA3€POB.

2. Pexxumbl pa6OTI:I JIa3C€poOB. Pacuer OHCPICTUUCCKUX MAPaMETPOB JIa3CPHOTO U3JITYUCHUA

Pesxxumpbl paboThl nazepoB. Pacder sHepreTHueckux mapamMeTpoB Ja3epHOTO U3ITYUCHUS

Kunernka MHBepCHOW HACEIEHHOCTH IO ACHCTBHEM ONTHYECKOM Hakauku. JduddepeHuumanbHoe
ypaBHEHUE Ui IJIOTHOCTH CBETOBOro mnoroka. Cucrema OallaHCHBIX YpPaBHEHUH W YaCTHBIX
MPOU3BOIHBIX. YcpenHEHHbIE OalaHCHBIE YpaBHEHHUs. PacyeT IIOTHOCTH MHBEPCHOM HACEeNeHHOCTH
Ha npeareHepanyoHHoM HdtTane. CTalMOHAapHBIA pEeXUM TIeHepauuu. MOIIHOCTh BBIXOJHOIO
n3iydeHusd. Pacnpenenenre MOIHOCTH U3ITyYEHUsI BHYTPH pe3oHaropa jasepa. IMITynbCHBIA pesxuM
reHepanuu. ['eneparys u3irydyeHus B pexuMe MOIYISAIMK T00pPOTHOCTH pe3oHaropa jazepa. Pexnum
CBOOOJHOM TeHepauuu. Pexxum cuHXpoHM3auuu Moj. JlazepHble cUCTEMBI ¢ CUHXPOHHU3ALMEH MOJI.
Mertobl OIy4YEeHH YIBTPAKOPOTKUX UMITYJIbCOB JIa3€pHOI0 U3JIyUEHHUsI.

3. UCTOYHUKH U CUCTEMBI OIITUYECKON HAKAYKU
WM cToYyHUKHM B cUCTEMBI ONITHYECKONM HaKadKU.
CHexTpbl TOMIOMIEHUS JIA3€PHBIX KPUCTAUIOB. VICTOYHWKM ONTHYECKON HAKauKH JIa3epHBIX

kpuctayuioB. JlazepHass Hakauka. Pacder »¢dexTuBHOCTH oTpaxkarens. MeTonbl TOBBIIICHUS
3¢ EKTUBHOCTH ONTHYECKOW HAKAYKH.

4. TemnoBkie MMPOLCCCHI B JIA3CPHBIX JICMCHTAX

Tennosele MIPONLECCCHI B JIa3CPHBIX 3JICMCHTAX.




VcToyHMKM  TEIUIOBBIZACICHUS B TBEPIAOTEIbHBIX Jiazepax. TemrmeparypHble 3aBUCHMOCTH
CIIEKTPOCKOIIMYECKHX MapaMeTpPOB AaKTHBHBIX CpeA. TepMOONTHYECKHE HWCKaKeHHS aKTHBHBIX
SNIEMEHTOB M UX BIIMSHHE HA TApaMETPhI JTa3ePHOTO U3ITyueHHs. BOIHOBOIHBIC aKTUBHBIEC HJIEMEHTHI.

5. OnTHYecKue CXEMEI U JIEMEHTHI PE30HATOPOB

OnTHUYeCcKUue CXEMBI U DJICMEHTHI PE30HATOPOB

PacxonnMocTe W3mydeHHs TBEPAOTENBHOTO Jasepa. MeTofsl yIpaBieHUs MNPOCTPAHCTBEHHBIMU
XapaKTEepUCTUKAMHU JIa3€pHOI0 u3iaydeHus. ONTHYECKHE CHCTEMBl JIa3€pOB C IAUCIIEPCHOHHBIM
pE30HATOPOM, C  MOAYJISIMEH  JOOPOTHOCTH  PE30HATOPOB, C  HEJIMHEHHO-ONTHYECKUM
npeoOpa3zoBaTeeM 4acTOThI U3Ty4EHUs.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Jlocka, MapKkepbl, KOMIIBIOTEP U MyJAbTUMEINHHOE 000pynOBaHKE (TIPOEKTOP).
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. AnanbeB I0.A. OnTuyeckre pe3oHaTops! U Ja3epHble myuku.M.: Hayka, 1990
2. beikos B.I1., Cummues O.C. JlazepHbie pe3oHaropsl. - M.: Hayka, 2002
3. 3epes [.M., T'onges 10./1. JIazeps! Ha kpucTamuiax u ux npuMmenenue. M.: Paano u cBs3p, 1994

JomnonHurensHas aureparypa

1. HlectakoB A. AKTUBHBIC DJIEMEHTHI TBEPIOTENBHBIX JIA3€POB C MOJYIPOBOIHUKOBON HaKauKOM. //
Hayuno-rexunueckuii xypHan «@oronukay. Beimyck Ne5. 2007. C. 30-32.

2. Kprokos IL.T". Jlazepbl ynsTpakopoTKux UMIyiscoB // KBanToBas Dnekrponuka, 2001, Tom 31, Ne2,
c. 95 -1109.

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

1. http://www.qwuantum-electron.ru
2. http://www.laserportal.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Heo0xonnmoe ob6opynoBaHue i NPaKTHYECKUX 3aHATHIA: KOMIIBIOTEP U MyJIbTUMEINHHOE
o0opynoBaHue (IPOEKTOP).

ObecrieueHue caMOCTOSTENTLHON paOdOTHI: TOCTYI B ceTh IHTEpHET, JOCTYIT K PeKOMEHI0BAaHHOMH
JIUTEpPATypE.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CtyneHT, IpOCIyIaBIIMA KYypC CEMHHApOB, NOJDKEH OBJAACTh OOIIMM MOHATUHHBIM anmnaparoM M
Hay4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocemieHnst Bcex 3aHATUH, IPETyCMOTPEHHBIX YYEOHBIM IUIAHOM; BEIEHHE KOHCIICKTOB 3aHATHIA;
aKTHUBHOE y4yacTue B O0CYKICHUH U3yUCHHOTO

2) BaXXHO AOOWTHCA MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3YYEHHUS! OTHCJIBHBIX TEM, BONPOCOB, cienyeT oOpamarbcs 3a KOHCYJAbTalued K
JOKJIQJIUUKy Ha 3aHATHH.



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: 2

KBaJIH(UKALUS: MarucTp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: A.A. ®omuyes, n-p pus.-Mart. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «TeOpI/Iﬁ TBCPAOTCIIbHBIX JIa3CPOB» o6yqafoumﬁc51 JOJIKCH:

3HAThb:

» IIpenmer cnenuanbHoCTU «Teopus TBEPAOTEIIBHBIX JIA3€POB», OCHOBHBIE TUIIBI J1a3€POB U UX POJb B
Pa3BUTHUH COBPEMEHHOW HAayKH W TEXHUKH, IPUHIMIIBI paOOThl TBEPAOTEIBHBIX JIA3€POB U OCHOBHEIC

[IapaMeTpbl JIA3€PHOIO U3JTyUCHMUS.

*  HcTOYHMKHM M CHUCTEMBI ONTHYECKONM HakKauku MeToIbpl TEOPETUYECKOTO OMHCAHWS JTHHAMUKH
MPOLIECCOB HAKAYKU M (JOPMHUPOBAHMS U3ITyUCHHS B Jlazepax.

* TennoBsle MPOLECCHI B JIA3EPHBIX JIEMEHTAX.

* Onruyeckue cXxeMbl U 3JI€MEHThI PE30HATOPOB.

yMeThb:

OTIpEEIATh (PYHKIIMOHATIBHYIO CXEMY Jla3epa.

ONpENeNsITh U aHAJTM3UPOBATh apaMETPhI Ja3ePHOTO U3ITYUCHHUS.

OLIEHMBATh MTapaMETPhl AKTUBHOI CpeIbl U pe30HaTOpa Jlazepa.

OILICHUBATh BO3MOXHOCTh M LIEJIECO00Pa3HOCTh MPUMEHEHUS JIa3€POB B PAa3IUYHBIX 00JACTAX HAYKH

1 TCXHUKH.
BJIAA€Th:

METOJJaMU TEOPETUYECKOTO OMUCAHUS IMHAMUKH MPOLECCOB HAKAYKU U (POPMHUPOBAHUS U3ITYyUECHUS

B JIa3Cpax.

HaBBIKAMM MCIOJIB30BaHUS HEOOXOAMMOW JUTEpaTyphl Ul peIleHHWs 3ajad B pacdyere u

KOHCTPYHUPOBAHUU JIA3CPOB.

Metonamu 1o1yyeHusl yabTPAKOPOTKUX UMITYJIbCOB JIa3€pHOI0 U3JIy4EHUs.
Metonamu noBbIIICHNS 3PPEKTUBHOCTH ONTHYECKON HAKAYKH.
Metonamu ynpaBieHus IPOCTPAHCTBEHHBIMU XapaKTEPUCTUKAMU JIA3€PHOI0 U3JTyUeHHUS.

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

C LOCJIBIO TPOBCACHHA TCKYIICTO KOHTPOJA YCICBACMOCTH MPOBOAUTCHA KpaTKI/Iﬁ OIIpoC 1O TEMC

MMpOoMICAICTO 3aHATUA

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOUHOI aTTecTaluu

o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

1. OCHOBHEIC THUIIBI JIa3€pOB U UX POJIb B pa3BUTUU COBpeMeHHOﬁ HAaYKHU U TCXHUKHU.

2. Hpe;[MeT " KpaTKas UCTOpUA pa3BUTHA JIa3CPOB. q)}IHKI_H/IOHaJ'IBHaH CcXeMma Jiasepa.

3. ITapameTpbl M XapaKTEpUCTUKH JIA3EPHOTO U3ITyYEHUS.




4. AKTHBHBIE CpeIbl TBEPAOTENbHBIX Ja3€POB.
5. KoaddunuenTtsl ycuneHus 1 oTeph B aKTHBHOM cpelie.

6. BinusHue cHEKTpaJbHO-JIIOMUHECLEHTHBIX CBOMCTB JIa3epHBIX KPUCTAJUIOB Ha 3HEPreTHUUYECKUE
XapaKTEePUCTHKH JIa3epHOT0 u3iaydeHus. CpaBHUTEIbHbIE XapaKTECPUCTHKH Ja3ePOB.

7. Pexumbl paboThl Ja3epoB. Pacuer SHeEpreTMUECKUX MapaMeTpoB JIA3epHOTO  HM3ITyYCHHS
8. Pexumbl paboTbl sazepoB. Pacdyer sHepreTMYecKHX HapaMeTpoB JIa3epPHOTO  M3IY4YECHUS

9. KuneTrka UHBEPCHOM HACEIEHHOCTH MO/ ACHCTBUEM ONTUYECKON HAKAYKH.

10. IudpdepennmanbHoe ypaBHEHHE ISl INIOTHOCTH CBETOBOTO TIOTOKA.

11. Cuctema GanaHCHBIX YPaBHEHHI U YaCTHBIX ITPOU3BOJHBIX. YCPEIHEHHBIC OalaHCHEBIE YPaBHEHUS.
12. PacueT mi10THOCTHU UHBEPCHOW HACEIICHHOCTH Ha MPEAreHEPALIMIOHHOM ATaIle.

13. CranmoHapHBIi peXUM reHepanui. MOITHOCTh BEIXOTHOTO U3ITyYEHUSL.

14. PacnpeneneHue MOIHOCTH U3yUYEHHs] BHYTPU pe30HATOPA JIa3epa.

15. UMnynbCHBIA peXUM TeHepalruu. leHepamnusi W3MydeHHsS B PEKUME MOIYISIUH JTOOPOTHOCTH
pe3oHaropa nasepa.

16. Pexum cBoOOMHOM reHepanuuu. PexuMm cuHXpoHM3auuu MoX. JlazepHble cucCTEMBI C
CUHXpOHM3ALUEN MOJ.
17. MeTobl Oy4YeHHs] YABTPAKOPOTKUX HMITYJIECOB JIA3EPHOTO H3JTYUCHHS.

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB:

IIpumep 1:

1. PacueT miaoTHOCTH MHBEPCHOM HACEJICHHOCTH Ha MPEATCHEPALMOHHOM JTarle.
2. CrauyoHapHBIA peXuM reHepauy. MOIHOCTb BEIXOAHOTO U3ITyYCHHS.

[Ipumep 2:
1. Ilpeamer u kpaTKasi UCTOPHsI pa3BUTHs JazepoB. DyHKIMOHANIBHAS CXeMa J1a3epa.
2. [apaMeTpbl 1 XapaKTEPUCTUKH Ja3€PHOTO U3ITYUCHUS.

Kpurepun oneHuBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CcHCTEMaTU3MPOBaHHBIE, IIyOOKME W TOJHBIC 3HAHMA 10 BCEM paszesiaM yueOHOH mporpammel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 32 €€ [IPEEIIbl;
. TOYHOE€ HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  Oe3ympeyHOE BIIAJICHUE HWHCTPYMEHTAapUEM Y4eOHOW IUCIMIUIMHBI, yMeHHE ero 3(QeKTHBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEILICHUN HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1a4;
. BBIPOKCHHAs! CIOCOOHOCTh CAMOCTOATENBHO M TBOPUECKH pEIIAaTh CIOXKHBIE INPOOIEMBI B
HECTaHJapTHOH CUTYyalllH;
* MOJIHOE W TIIyOOKOE YCBOGHHE OCHOBHON M JONOJIHHUTENBHOM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHON MPOrpaMMOi TUCTIMITIIHEI;
* yYMEHHE OPUEHTUPOBAThCSA B TEOPUSX, KOHLENIUAX U HAIPABICHUAX 10 U3y4aeMOH AUCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTHX JUCIUILINH;
*  TBOpYECKas CaMOCTOsATENIbHAsi paboTa Ha NPAKTHUECKHUX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;
. TOYHOE€ HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIQJCHUEC MHCTPYMEHTAapHEM Y4eOHOW AMCLUMIUIMHBL, yMEHHE ero 3((EKTUBHO HCIONb30BATH B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHAIBHBIX 33/1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIBHO W TBOPYECKH PEIIaTh CIOXKHBIE MPOOJIEeMbl B HECTaHIAPTHON
CUTyallul B paMKax ydeOHOW NporpamMMbl, IOJHOE€ YCBOEGHHE OCHOBHOM U JIONOJHHU TEIbHOM
JUTEpaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;
* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;



*  caMocCToATeNbHas paboTa Ha MPAKTUYECKHX, JIAOOPATOPHBIX 3aHATHUSAX, TBOPUYECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 33 JaHHMH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTH3MPOBaHHbIC, TIIyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTABICHHBIM BOIPOCAM B 00beMe
y4eOHOH MPOrpaMMBl;

® HCIIOJIB30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIIMCTUYCCKU TI'PaMOTHOC, JIOTUYECKU ITPABUJIBHOC
H3JI0)KCHHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [CJIaTh 000CHOBaHHEIC BBIBO/IbI;

* BJIAJICHUEC MHCTPYMEHTApHEM y4eOHOW MUCHIUILTUHBI (METOIAMH KOMIUIEKCHOTO aHaJIN3a, TEXHUKOU
MH(OPMAIIMOHHBIX TEXHOJIOTHIA), YMEHHUE €ro HCIIOIb30BaTh B MOCTAHOBKE M PELICHHH HAYYHBIX U
npodeCcCHOHANBHBIX 33/1a4; CIIOCOOHOCTh CaMOCTOSATENIFHO peIlaTh CIOKHBIE MPOOJIEMBI B paMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTOJIHUTEIHLHOU JINTEPATYphl, PEKOMEHIOBAHHOW y4eOHOM Mporpammon
JVCIUIUIAHBL;

* yMEHHE OpPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSAX, KOHLEMIUAX U HANPABICHUSAX IO H3y4aeMOM
JTUCITUIUIMHE W JIaBaTh WM KPUTHYECKYH) OIICHKY C TIO3WIUK TOCYJapCTBEHHON wuaeonoruu (1o
JTUCITUTUIMHAM COIMAJIbHO-TYMaHUTAPHOTO IIUKJIA);

* aKTHBHAs CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, Ja00OPATOPHBIX 3aHATUAX, CUCTEMATHUECKOE
y4acTHe B IPYMIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMH.

7 6amnoB — (OYEHb XOPOLIO):
* CcHCTEMaTU3UPOBAHHbBIEC, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

¢ HCIIOJb30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUHN (B TOM YHUCJIC HA UHOCTPAHHOM ${3BIK6), JIMHTBUCTHYCCKHU U
JIOTUYCCKH IMPABHUIIbHOC U3JIOKCHUC OTBETA HA BOIIPOCHI, YMCHUC [€J1aTh 000CHOBaHHBIE BBIBOJIBI,

® BJIaICHNEC MHCTPYMCHTAapUeEM yqe6H0171 AUCHUIUIMHBI, YMCHUC €r0 UCIOJIb30BATH B IIOCTAHOBKE U
PCUICHUU HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3aaa4,

* YCBOCHHME OCHOBHOW W JIOTOJIHUTEIBLHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

® YMEHHUE OPUCHTUPOBATHCSA B OCHOBHBIX TCOPHAX, KOHUCIIIHAX W HAIPABJICHUAX II0 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaThb UM KPUTHUYCCKYIO OLICHKY,

*  caMocCToOsTelbHas padoTa Ha MPAKTUUYECKHX, JaOOpPaTOPHBIX 3aHATHUSAX, Y4acTHE B TPYIMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

6 6autoB — (XOPOILO):
* JIOCTATOYHO IOJHBIC U CUCTEMATH3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMBI;

® HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU TI'PaMOTHOC, JIOTUYCCKHU
MPpaBHUIIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BJAJCHHE WHCTPYMEHTapHeM YYeOHOW AMCLUUIUIMHBI, YMEHHE €ro HCIIOJb30BaThb B PELICHHU
Y4eOHBIX U MPOQPECCHOHANBHBIX 33]a4; CIIOCOOHOCTh CAMOCTOSATEIIFHO MPUMEHSTH THIIOBBIC PEIICHHS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0a30BBIX TEOPHSX, KOHIENIMSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUMIUIMHE W JaBaThb HMM CPaBHHUTEIBHYIO OLICHKY; AaKTHBHAs CaMOCTOATENbHas palboTra Ha
MPAaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATHAX, NEPHOANYECKOE ydacTHe B TPYMNIOBHIX OOCYXICHHUSX,
BBICOKMI YPOBEHb KYJIBTYPBI UCITOJTHEHUS 3aJaHUi.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4eOHOH MPOTrpaMMBL;

° HCIIOJIB30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIHUCTUYCCKU TI'PAMOTHOC, JIOTHUYCCKU IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC €J1aTh BbIBOADI;

*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U TPOQEeCCHOHAIBHBIX 33/1a4;

* CIOCOOHOCTh CAMOCTOSTCIILHO IMPUMCHATH TUIIOBLIC PCHICHHUA B paMKax yqe6H0171 porpamMmmai;
®* YCBOCHHUC OCHOBHOH JINTCPATyphl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIINHUAX W HAIPaBJICHUAX I10 H3y‘laeMOI>i
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;

*  caMmocCToATeNbHas paboTa Ha NMPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHSIX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;
* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL



*  HUCIOJb30BaHUE HAaydHON TEPMMHOJOTUM, CTHJIMCTUUYECKOE U JIOTUYECKOE W3JIOKEHHE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BJAQJCHUE HHCTPYMEHTapHUeM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

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

*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 0 U3ydaeMoOi
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PpPYKOBOACTBOM HpenojaBaresii Ha NPAKTUYECKHX, J1a0OpaTOPHBIX 3aHATHUSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00bEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOrpaMMOi TUCIUILTHHBL;

*  HCIOJIb30BaHME HAy4YHOM TEPMUHOJIOIMM, U3JI0KEHHE OTBETa Ha BOIPOCHl C CYIIECTBEHHBIMU
JIUHTBUCTHYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

*  cnaoe BIaJeHHE HMHCTPYMEHTapHeM Yy4eOHOW IUCUMIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUH
CTaHAAPTHBIX (TUIOBBIX) 3a7a4;

*  HEYMEHHUE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHLEMNUMAX M HalpaBICHUSIX H3yyaeMoi
JVCIUIUIAHBL;

* MACCHBHOCTH Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX, HU3KUI YPOBEHDb KYJIBTYPbl HCTIONHEHUS
3a/laHUN.

2 6amia — (HEYIOBJIETBOPUTEJIBHO):

* (parmeHTapHbIC 3HaHUS B paMKax 00pa30BaTeIbHOTO CTAH/IAPTa;

. 3HaHMUSA OTHCIBHBIX JIUTEPATYPHBIX HCTOYHHUKOB, PEKOMEHJIOBAaHHBIX Y4EOHOH mporpamMmoii
JVCIUIUIAHBL;

*  HEYMCHHE HCIOJb30BaThb HAYYHYIO TEPMHUHOJIOTHIO AMCLMIUIMHBL, HAJIMYHE B OTBETE TPYOBIX
CTHIMCTHYECKHX M JIOTUYECKUX OLIHOOK;

* TACCHUBHOCTb Ha NMPAKTUYECKUX U JJAOOPATOPHBIX 3aHATUAX, HU3KHH YPOBEHb KyJIBTYPbl HCIIOJIHEHUS
3aIaHUH.

1 6a1 — (HEYAOBJIETBOPUTEJIBHO):

* OTCYTCTBHE 3HAHUH M KOMIIETCHIMH B paMKax 00pa30BaTebHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsoNINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEJILHOCTH

[lpu mpoBenennu 5k3ameHa oOyuaromiemycst npepoctarisercs 30 MUHYT Ha MOAroToBKYy. Ompoc
oOyyaromerocst no OuieTy He TOJHKEH MPEBBIIATh OJHOIO aCTPOHOMHYECKOIO Yaca B YCTHOH (opme.



