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: 3HeKTpOHI/IKa 1 HAaHOQJICKTPOHHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: dusnka MEPCICKTUBHBIX TEXHOJIOTHI: MHKPO- 1 HAHOJJICKTPOHHKA

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: "Teopus TBepmOTENbHBIX Jla3epoB" MpeaycMaTpHUBaeT O3HAKOMJIEHHE MaruCTPaHTOB C OCHOBHBIMHU
TUNIAMH JIa3€pOB W TMOIATOTOBKA K W3YyYEHHUIO JPYTUX CIECHHUAIM3UPOBAHHBIX KYpCOB 10 KBaHTOBOH
JNEKTPOHUKE.

3agaun JUCIUATIINHEL:

* MpHOOpeTeHHE CiIymaTeNsIMU (yHAAMEHTANbHBIX TEOPETUICCKUX 3HAHUH 10 MPUHIUIAM paboThl Jia3epoB
U U3MEPEHUs IapaMeTpOB JIa3€pHOI0 M3IIy4EHUs, YCTPONCTBY TBEPAOTEIbHBIX JIA3€pOB,  OCHOBHBIM
IPUMEHEHUSM JIa3€POB.

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

. W3y4eHHE M OCBOCHHME METOJOB TEOPETUYECKOTO OMHCAHWS JUHAMHKH IIPOLIECCOB HAaKauykH M
(bopMUpPOBaHUS U3TYUEHUS B J1a3epax

[To pe3ynbTaram 0CBOEHUS AUCHUIIINHBI CTYICHT JOJDKEH:!

3HaTh:

* Ilpenmer cnennansHOCTH «Teopusi TBEPAOTENBHBIX JIa3€pOB», OCHOBHBIE THIBI JIJA3€pOB M UX POJIb B
pa3sBUTUU COBPEMEHHOW HAyKM W TEXHHUKH, NPHHLUIBI pabOThl TBEPAOTEIbHBIX JIa3€pOB M OCHOBHBIC
MapaMeTpsbl JIA3EpHOTO U3ITy4YECHHS.

* VCTOYHHMKHM M CHCTEMBI ONTHUYECKON HaKadyKu MeTonbl TEOpETUUYECKOTO ONHCAaHUS JUHAMHUKHU IPOLECCOB
HaKa4yky U (OpMHUPOBaHMS U3ITyUCHHS B Jlazepax.

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

VYMmeTn:

[J ompenensits GyHKIMOHATIBHYIO CXEMY Jiazepa.

[l ompenenaTh M aHAIU3UPOBATH MAPAMETPHI JIA3EPHOTO U3ITYUCHHUS.
[l omeHMBaTh MapaMeTpPhbl AKTUBHOW CpeJlbl U Pe30HATOpa Ja3epa.

[l OIEHUBAaTh BO3MOKHOCTb U L1€JIeCOOOPAa3HOCTh NMPUMEHEHHUS JIa3epoB B PA3IMUYHBIX 00JACTIX HAyKH U
TEXHUKH.

Bnaners:

(]  MeTomamMH TEOPETHYECKOTO ONHMCAaHWs JAWHAMHUKH INPOIECCOB HAKaYKH M (POPMUPOBAHUS M3ITyYCHHS B
Ja3epax.

[l HaBBIKAMM HCIIOJIb30BAHUSI HEOOXOIUMOI IUTEPATYpPhI Ul PELICHUS 3a/1ad B pacueTe U KOHCTPYHPOBAaHUU
JIa3€pOB.

[ MeTOZ[aMI/I NOJIYUCHUA YIBTPAKOPOTKUX UMITYJIBCOB JIA3CPHOI'O U3JITYUCHUS.
[ MeTOZ[aMI/I IIOBBIIICHUA 3(1)(1)6KTI/IBHOCTI/I OIITHUYCCKON HaKAYKU.
[ MeTOZ[aMI/I ypaBJICHUS MPOCTPAHCTBCHHBIMU XaPAKTCPUCTUKAMU JIa3CPHOTO U3JTYUCHU.

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

O3HAaKOMJICHHE MAaruCTPaHTOB C OCHOBHBIMH THIIAMH JIa3€POB M TMOATOTOBKA K H3YYCHHIO JIPYTHUX
CIIELMATN3UPOBAHHBIX KYPCOB 110 KBAHTOBOH 3JIEKTPOHHUKE.

3agauu AUCHUILIHHBI



* npuoOpeTeHHe ciayumarenasiMd (PyHIaMEHTaJbHBIX TEOPETHUECKUX 3HAHWN 10 MPUHIMIIAM PaOOTHI
J1a3epOB M H3MEPEHUs I1apaMeTpPOB JIa3€pPHOIO HU3JIY4EHUs, YCTPOMCTIBY TBEpIOTENIBHBIX JIAa3€poOB,

OCHOBHBIM IMIPUMCHCHUSAM JIa3CPOB.

¢ CO3IaHHUC y MAaruCTpaHTOB Oasuca AJI1 U3Yy4YCHU CMCIKHBIX JUCIUITIIINH KBAaHTOBOM QJICKTPOHUKU,

° HU3YyUCHUC U OCBOCHHC MCTOAOB TCOPCTUYCCKOIO OIMMCAHUA JUHAMUKHU HNPOHCCCOB HAKAYKU U

(dbopMupoBaHUS U3IYUYECHUS B Ja3epax.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBICHUH M TPOLECCOB, OLCHUTh KaueCTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

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

3HAaTh:

» IIpenmer cnenuanbHocTH «Teopust TBEpLOTEIbHBIX Ja3€POBY», OCHOBHBIE THUIIBI JIA3€POB U UX POJb B
Pa3BUTHUH COBPEMEHHOW HAayKH W TEXHUKH, IPUHIMIIBI paOOThl TBEPAOTEIBHBIX JIA3€POB U OCHOBHEIC

[apaMeTpbl JIa3epPHOIO U3JyUCHMUS.

*  VCTOYHHKM M CHCTEMBI ONTHYECKOW HakadykKh METOABI TEOPETHYECKOTO ONMHCAHHUSA JTUHAMUKH
MPOLIECCOB HAKAYKU ¥ (POPMHUPOBAHMS U3ITyUCHHS B Jlazepax.

* TennoBsle MPOLECCHI B JIA3EPHBIX JIEMEHTAX.

* Onruyeckue cXeMbl U 3JIEMEHThI PE30HATOPOB.

YMETb:

OOod

OIIPEAETATh (GYHKIMOHAIBHYIO CXEMY Jla3epa.
OTIPENIeNATh ¥ aHAJIU3UPOBAThH MAPaMETPHI JIa3ePHOIO HU3ITyUCHUSI.
OLICHMBATh ITapaMeTpPbl aKTUBHOM CPe/Ibl U pe30HaTOpa jas3epa.

[] ouneHuBaTrh BOBMOXXHOCTh U H6H60006p33HOCTL MMPUMCHCHUSA JIAa3€POB B PA3JIMIHBIX o0macTax HayKHn

1 TEXHUKH.
BJIAJIETD:

[l MeTogaMu TEOPEeTHYECKOTO OMUCAHUS IMHAMUKHU MPOLECCOB HAKAYKU U (POPMHUPOBAHUS U3ITyUECHUS

B JIa3Cpax.

O HaBBIKAMM HCIIOJIb30BaHMS HEOOXOAMMOM IJUTEpaTypbl Al pEIIeHUs 33jad B pacyere Hu

KOHCTPYHUPOBAHUU JIA3CPOB.

[J MerogaMu NOIy4eHUs YIBTPAKOPOTKUX UMITYJIbCOB JIA3€PHOIO U3JIyUEHHUs.
[0 Merogamu noBbleHUs 3)(HEKTUBHOCTH ONITUYECKON HAKAYKU.
[J Merogamu ynpaBiieHUs IPOCTPAHCTBEHHBIMU XapaKTEPUCTUKAMU JIA3€PHOIO U3IIYUEHHUS.

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  paborel  nazepoB.  Pacuer
2 JHEPreTHYECKUX IapaMeTPOB JIa3E€PHOTO 8 10
U3ITyYCHUS
3 HcToyHMKM ¥ CHUCTEMBI  ONTHYECKOM ] ]
HaKauyKu
4 TemoBble  mpouecchl B JIA3€PHBIX 6 1
JJIEMEHTax
5 OnTtuueckue  cXeMbl U DIEMEHTHI 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.

IIpenmer m xpaTkas MUCTOpHs pa3BUTHs JazepoB. DyHKIMOHANBHAsA cxeMa yasepa. Ilapamerpsl u
XapaKTEePUCTUKH JIA3EPHOTO M3JIy4eHUsI. AKTUBHBIE CPElIbl TBEPAOTENbHBIX J1a3epoB. KoahduuneHTs!
YCWIEHHsT W TIOTEpb B aKTHBHOM cpene. BinsgHHE CHEKTpalbHO-IIOMHHECIIEHTHBIX 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 HAceNEHHOCTU MOJ JeicTBHeM onTuhdeckoil Hakauku. uddepenunansnoe
ypaBHEHHE Ui IJIOTHOCTH CBETOBOro mnoroka. Cucrema OalaHCHBIX YpaBHEHHH W YaCTHBIX
MPOU3BOIHBIX. YcpenHEeHHbIE OalaHCHbIE YpaBHEHHS. PacyeT MIOTHOCTH MHBEPCHOM HACEIEHHOCTU
Ha npeareHepauuoHHoM odTane. CraluoOHapHBIM peXUM TIeHepauuud. MOIIHOCTh BBIXOJHOIO
n3iydeHusd. Pacnpenenenre MOIIHOCTH U3ITy4YEHUsI BHYTPH pe3oHaTopa jazepa. IMITynbCHBIN pekuM
reHepanuu. ['eHeparys u3nydeHus B peKuMe MOLYIALUN JOOPOTHOCTH pe3oHaTopa jasepa. Pexxum
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 TOMIOMICHUS JA3ePHBIX KPUCTAUIOB. VICTOYHWKM ONTHYECKOM HAKauKH JIa3epHBIX

kpuctayuioB. JlazepHass Hakauka. Pacuer »¢dexktuBHOCTH oOTpaxarens. MeToabl TMOBBIIICHUS
3¢ EKTUBHOCTH ONTHYECKOW HAKAYKH.

4. TemnoBkie MMPOLCCCHI B JIA3CPHBIX JICMCHTAX

Tennosele MIPONLECCCHI B JIa3CPHBIX 3JICMCHTAX.



VcToyHMKM ~ TEIUIOBBIZCICHUST B  TBEPIOTENBHBIX Jla3epax. leMmeparypHble 3aBUCHMOCTH
CIIEKTPOCKOIMYECKHX MapaMeTpPoOB AaKTHBHBIX CpeA. TepMOoONTHYecKHe HCKaKEHUS aKTHBHBIX
SNIEMEHTOB M UX BIIMSHHE HA TApaMETPhI JTa3ePHOTO U3ITyueHHs. BOIHOBOIHBIC aKTUBHBIEC HJIEMEHTHI.

5. OnTHYecKue CXEMEI U JIEMEHTHI PE30HATOPOB

OnTHUYeCcKUue CXEMBI U DJICMEHTHI PE30HATOPOB

PacxonuMocTe H3IIydeHHs TBEPAOTEIBHOTO Jlazepa. MeTonbl ymnpaBieHHs MPOCTPAHCTBEHHBIMH
XapaKTEepUCTUKAMU JIa3epHOIO0 u3iaydeHus. ONTUYECKHE CHCTEMBl JIa3€pOB C IUCIIEPCUOHHBIM
pE30HATOpPOM, C  MOAYJSLMEH  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)

CryneHT, IpOCIyIIaBUIMA KYypC CEMHHApOB, JOJKEH OBJIAJACTh OOMIMM MOHSTHHHBIM ammaparoM U
Hay4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocemieHns: BceX 3aHATHUH, MPEAYCMOTPEHHBIX y4eOHBIM IIJIAHOM; BEJCHHE KOHCIIEKTOB 3aHSTHH;
aKTHUBHOE y4yacTue B O0CYKICHUH U3yUCHHOTO

2) BaXXHO AOOWTHCA MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHCHUN W3YYEHUS! OTICNIBHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalued K
JOKJIQJIUUKy Ha 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTUI: MUKPO- K HAHOZJIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa KBAaHTOBOH JIEKTPOHUKH

Kypc: 2

KBAJM(PUKAIMA: 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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH M TIPOLECCOB, OLCHUTh KaueCTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

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

3HAThb:

» IIpenmer cnenuanbHocTH «Teopust TBEpLOTEIbHBIX JIa3€pOBY», OCHOBHBIE THUIIBI JIA3€POB U UX POJb B
Pa3BUTHUH COBPEMEHHOW HAayKH W TEXHUKH, IPUHIMIIBI paOOThl TBEPAOTEIBHBIX JIA3€POB U OCHOBHEIC

[IapaMeTpbl JIA3€PHOIO U3JTyUCHMUS.

*  VICTOYHHMKM M CHCTEMBI ONTHYECKOW HaKadyKh METOABI TEOPETHYECKOTO ONMHCAHHUSA JUHAMUKH
MPOLIECCOB HAKAYKU M (JOPMHUPOBAHMS U3ITyUCHHS B Jlazepax.

* TennoBsle MPOLECCHI B JIA3EPHBIX JIEMEHTAX.

* Onruyeckue cXxeMbl U 3JI€MEHThI PE30HATOPOB.

yMeThb:

OOod

OIIPEAETATh (GYHKIMOHAIBHYIO CXEMY Jlazepa.
OTIPENIeNIATh U aHAJIU3UPOBAThH APaMETPhI JIa3ePHOIO HU3ITyUCHUSI.
OLICHMBATh ITapaMeTPbl aKTUBHOM CPe/Ibl U pe30HaTOpa jas3epa.

[] ouneHuBaTrh BOBMOXXHOCTh U H6H60006p33HOCTL MMPUMCHCHUSA JIa3€POB B PA3JIMIHBIX o0macTax HayKHn

1 TCXHUKH.
BJIAA€Th:

[l MerogaMu TEOPEeTHYECKOTO OMUCAHUS IMHAMUKHU MPOLECCOB HAKAYKK U (POPMHUPOBAHUS U3ITyUECHUS

B JIa3Cpax.

O HaBBIKAMM HCIIOJIb30BaHMSA HEOOXOOMMOM JUTEpaTypbl A pEILIeHWs 33Jad B pacyere Hu

KOHCTPYHUPOBAHUU JIA3CPOB.

[J MerogaMu OIy4eHUs YIBTPAKOPOTKUX UMITYJIbCOB JIA3EPHOI0 U3JIyUEHHUs.
[0 Merogamu noBbleHUs 3)(HEKTUBHOCTH ONITUYECKON HAKAYKU.
[J Merogamu ynpaBiieHUs IPOCTPAHCTBEHHBIMU XapaKTEPUCTUKAMU JIA3€PHOIO U3IIYUEHHUS.

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

C HOCJIBIO TMPOBCACHHA TCKYILICTO KOHTPOJA YCIICBACMOCTHU HPOBOAUTCH KpaTKPIfI OIMpoC 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. BnusHue crekTpajlbHO-ITIOMHHECLEHTHBIX CBONCTB JIa3€PHBIX KPUCTAJJIOB HAa 3JHEPreTUYECKHUE
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. NmmynbcHbI peskxuMm TeHepauuu. [eHepauus W3Iy4deHHS B PEXUME MOIYISALUU J0OPOTHOCTH
pe3oHaropa jaszepa.

16. Pexum cBoOOTHOM reHepanuu. PexuM CcuUHXpoHM3aluMu MoA. JlazepHble CHCTEMBI 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):
*  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),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
. Oe3ynpedHoe BiaJicHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, yYMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEILICHUN HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1a4;
. BBIP&KCHHAs] CIOCOOHOCTb CAMOCTOATEIILHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIeMBbI B
HECTaHJapTHOH CUTYyalllH;
* TOJHOE M IIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHMUTENBHOHN JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIIHEI;
* YMEHHUE OpUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBIEHUAX 110 U3y4aeMOM AMCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTHX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PaboTa Ha NPAKTHUYECKHX, 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 MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIQJCHUE MHCTPYMEHTApHUEeM Y4YeOHOW IMCLUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCHOJIB30BAaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHAIBHBIX 33/1a4;
*  CIOCOOHOCTb CAaMOCTOSITENIbHO M TBOPUYECKH peEIIaTh CIOXKHBIE MPOOJIIEMBbl B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOW NporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEpaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;
*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;



*  caMmocTosATeNbHas paboTa Ha MPAKTHYECKHX, JJAOOPAaTOPHBIX 3aHATUSAX, TBOPUECKOE ydyacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 33 JaHHMH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTU3UPOBaHHbIC, TNIyOOKKE M TOJHBIC 3HAHUS IO BCEM MOCTABJICHHBIM BOIIPOCAaM B 00bEMe
y4eOHOH MPOrpaMMBl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUIHMCTUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUIJIBHOC
H3JI0)KCHHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [CJIaTh 000CHOBaHHEIC BBIBO/IbI;

* BIAJCHHE WHCTPYMECHTapUeM YYeOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJN3a, TEXHUKOU
MH(OPMAIIMOHHBIX TEXHOJIOTHIA), YMEHHE €ro HCIIONb30BaTh B IOCTAHOBKE M PELICHHM HAYYHBIX U
npoQeCcCHOHANBHBIX 33/1a4; CIIOCOOHOCTH CaMOCTOSTENIFHO peIlaTh CIIOKHBIE MPOOJIEMBI B paMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIONHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHIEMIMSIX M HANpPaBICHUSX MO H3y4aeMOM
TUCITUIUIMHE W JlaBaTh UM KPUTHUYECKYIO OIICHKY C TO3WIMA TOCYIapCTBEHHOW HIeoNoTuu (10
JTUCITUTUIMHAM COIMAJIbHO-TYMaHUTAPHOTO IIUKJIA);

* AaKTUBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTHYECKHUX, JTa0OPATOPHBIX 3aHATUSIX, CHCTEMAaTHUECKOE
y4acTHe B IPYMIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMH.

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

¢ HCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUHN (B TOM YUCJIC HAa MHOCTPAHHOM 5{3BIK€), JJUHI'BUCTHYCCKHU U
JIOTUYCCKH IMPABHUIIbHOC U3JIOKCHUC OTBETA HA BOIIPOCHI, YMCHUC [€J1aTh 000CHOBaHHBIE BBIBOJIBI,

® BJIaICHUC UHCTPYMCHTApUEM y‘IC6HOﬁ JAUCHUIIIINHBI, YMCHHUE €r0o HUCII0JIb30BaThb B INOCTAHOBKE U
PCUICHUU HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3aaa4,

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NMpOrpaMMoit
JUCLUIUIMHBL,

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMAX W HAIPABJICHHUAX I10 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaThb UM KPUTHUYCCKYIO OLICHKY,

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
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;

*  BIAJCHUC WMHCTPyMEHTapUeM Yy4YeOHOH NUCIMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U MPOPECCHOHAIBHBIX 3a]a4; CIIOCOOHOCTh CAMOCTOSTEIBHO NPUMEHSTh THUIIOBBIC PEIICHHUS
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 CPaBHHUTEIBHYIO OLICHKY; AaKTHBHAas CaMOCTOsSTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPaTOPHBIX 3aHATUAX, MEPUOAMYECKOE YYaCTHE B TIPYHIOBBIX OOCYKACHUSX,
BBICOKMI YPOBEHb KYJIBTYPBI UCITOJTHEHUS 3aJaHUi.

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

° HUCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKHU IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC €J1aTh BbIBOADI;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
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, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;

*  camocTosTenbHas padoTa Ha IMPAKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.

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



*  HUCIOJIb30BAaHUE HAYYHOH TEPMHUHOJIOTUMH, CTWIMCTUYECKOE U JIOIMUECKOE H3JI0KEHUE OTBETAa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

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

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

*  YMEHUE OpPUEHTUPOBATbCA B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
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;

*  HCHOJb30BaHUE HAYYHOH TEPMHHOJIOTUM, M3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHYECKUMH U JIOTHYECKUMH OLIHOKaAMU;

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

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

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

2 6amia — (HEYIOBJIETBOPUTEJIBHO):

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

. 3HAHHUSA OTJEJIBHBIX JINTEPATYpPHBIX MCTOYHHKOB, PEKOMEHIOBAHHBIX Yy4eOHOW IporpaMMoi
JVCIUIUIAHBL;

*  HEYMEHHE HCIIOJb30BATh HAYYHYH) TEPMHUHOJIOTUIO IUCLMIUIMHBI, HAJM4YWE B OTBETE TIPyObIX
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. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEJILHOCTH

[lpu mpoBeneHnn sk3amMeHa oOydaroremycsl npeaocrasisercs 30 MHHYT Ha ToAToToBKY. Ompoc
oOyyaromerocst no OuieTy He TOJHKEH MPEBBIIATh OJHOIO aCTPOHOMHYECKOIO Yaca B YCTHOH (opme.



