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: duzuka JIa3€poOB
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - 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: N.N. CaBenbes, kau. pus.-MaT. HayK, TOICHT

[Iporpamma obcyxieHa Ha 3aceflanny KadeIpbl KBAHTOBOW deKTpoHuKH 29.05.2020



AHHOTANMA

Kypc "Owusuka mazepoB" mpeaycmarpuBaeT O3HAKOMJICHHE MAarMCTPaHTOB C OCHOBaMH (M3WKU JIa3epoB U
IIOJTOTOBKA K U3YUEHUIO APYIUX CIIELUAIU3UPOBAHHBIX KYPCOB 110 KBAHTOBOM JIEKTPOHUKE.

3amaun Kypca:

* mpuoOpeTeHne caymareasiMu GpyHAaMEHTAIBHBIX TEOPETHUECKUX 3HAHUH 10 MPUHIMIAM padOTHI JIa3epoB
U U3MEPEHMsI I1apaMeTPOB JIA3€PHOIO WU3JIyYEHUs, YCTPOUCTBY KOHKPETHBIX TUIIOB JIA3€pOB, OCHOBHBIM
MIPUMEHEHMSM JIA3€POB;

¢ CO3aHUC Y MAaruCTpaHTOB Oasuca AJId U3YyYCHHUIO CMCIKHBIX AUCHUILIIINH KBaHTOBOM QJICKTPOHUKU,

* U3y4eHHE M OCBOCHHE  METONOB  TEOPETUYECKOIO OIMCAaHUs JHHAMHUKH IMPOLIECCOB HAKauykH U
(bopMupOBaHUS U3ITYUYEHUS B Ja3epax;

* mpuoOpeTeHne caymareasiMu GyHAaMEHTAIbHBIX TEOPETHUECKUX 3HAHUH 10 MPUHIMIAM padOTHI JIa3epoB
U U3MEPEHMsI I1apaMETPOB JIA3EPHOIO WU3JIyYEHUs, YCTPOUCTBY KOHKPETHBIX TUIIOB JIA3€pOB, OCHOBHBIM
MIPUMEHEHMSM JIA3€POB;

¢ CO3aHUC Y MAaruCTpaHTOB Oasuca AJId U3YyYCHHUIO CMCIKHBIX AUCHUILIIINH KBaHTOBOM QJICKTPOHUKU,

* HU3y4eHHE M OCBOCHHE  METONOB  TEOPETUYECKOIO OIMCAaHUs JHHAMHUKH IPOLIECCOB HAKauykH U
(bopMupOBaHUS U3ITYUYEHUS B Ja3epax;

* mpuoOpeTeHne caymareasiMi GyHAaMEHTAIBHBIX TEOPETHUECKUX 3HAHUH 10 MPUHIMIIAM padOTHI JIa3epoB
U U3MEPEHMsI I1apaMETPOB JIA3EPHOIO WU3JIyYEHUs, YCTPOUCTBY KOHKPETHBIX TUIIOB JIA3€pOB, OCHOBHBIM
MIPUMEHEHUSM JIa3€POB.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

* mpeaMeT crnenuanibHOCTH «®Pu3uka J1a3epoB», NPUHLUIBI PabOTHl JIA3€pOB M OCHOBHBIC IMApaMeTpPhbl
JIa3€PHOTO U3JIYUYCHMUS;

* METO/Jbl TEOPETUUECKOTO ONMCAHUS TMHAMUKY MPOLECCOB HAKaYKH U (POPMHUPOBAHUS N3ITYUEHUS B J1a3epax;
* BOIIPOCHI IIPOEKTUPOBAHUS U OCHOBHBIE IPUMEHEHMUS J1a3€POB.

VYMmeTn:

* OTIpE/ICTIATh ONTUKO-(PU3NIECKYIO CXEMY J1a3epa;

* OMIPENENATh U aHAJTU3UPOBAThH apaMeTPhI Ja3epPHOT0 U3TYUEHUS;
* OIIEHUBATh MMapaMeTPhl aKTUBHOM CpPe/Ibl M pe30HaTOpa Ja3epa;

* OLICHMBATh BO3MOXHOCTb M I€JIECOOOPAa3HOCTh NPHMEHEHHS JIa3epOB B PA3NIMYHBIX OONACTAX HAyKH U
TEXHUKH.

Bnaners:

* METOJAAMH TEOPETHYECKOTO ONHMCAaHWs JAMHAMHUKH IIPOLECCOB HAKAayKd W (POPMHUPOBAHHS WIITyUCHHS B
na3epax.;

* HaBBIKAMH HCIIOJIb30BaHMUS HEOOXOAMMOM JIUTEpaTyphl AJIS PEIICHHS 33ad O pacuyeTe U KOHCTPYHPOBAHHU
JIa3€pOB.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CICAYIOIIUX pa3aciiax:
1. .Ha3€pbl " UX pOJIb B Pa3BUTHUU COBpeMeHHOﬁ HAYKHU U TCXHUKHU.

2. OCHOBBI (PU3HUKH JIa3€POB
3. MeTtopl TEOPETHUECKOTO ONMCAHUS TUHAMHKH IIPOLIECCOB B JIa3epax
4. MeToapl TEOPETUIECKOTO ONMCAHUS IMHAMHUKH MPOLIECCOB B Jla3epax

5. Iymbl u3mydeHusl.

6. IIpoekTrpoBaHuE J1a3epOB



1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

* O3HAKOMJICHHE MAarucTPaHTOB C OCHOBaMH ()M3MKH JIa3epOB M IOATOTOBKA K H3YYECHHUIO JIPYyTHX
CHEUAIN3UPOBAHHBIX KypCOB IO KBAHTOBOM 3JIEKTPOHUKE.

33]13‘[1/[ JAUCHUIIINHBI

* IIpUOOpeTeHNe CIaymaTeasIMu (yHIaMEHTAIbHBIX TEOPETUYECKUX 3HAHWH 110 MPUHIMIIAM PabOThI
JIa3epOB M MU3MEPEHUsI MapaMeTPOB JIA3€PHOTO M3IyYEHHUs, YCTPOMCTBY KOHKPETHBIX TUIIOB JAa3€pOB,
OCHOBHBIM IIPUMEHEHUSM J1a3€POB;

* CO3[JaHME Y MAaruCTPAHTOB Oa3uca AJs N3yYSHNIO CMEXHBIX JHCLUILIMH KBAHTOBOH JIEKTPOHUKHY;

* W3y4E€HUE U OCBOEHUE METOAOB TEOPETUYECKOIO ONUCAHUS IUHAMMKM IIPOLECCOB HAKAUKU U
(hopMHUpOBaHHUS U3ITYUCHHUS B Jlazepax;

* IIpUOOpeTeHNEe CaylaTeas MU (yHIaMEHTAIbHBIX TEOPETUYECKUX 3HAHWH 110 MPUHIMIIAM PabOThI
JIa3epOB M MU3MEPEHUsI MapaMeTPOB JIA3€PHOTO M3IyYEHHUS, YCTPOMCTBY KOHKPETHBIX TUIIOB JAa3€pOB,
OCHOBHBIM IIPUMEHEHUSM J1a3€POB;

* CO3[JaHME Y MAaruCTPAHTOB Oa3uca AJs N3yYCHUIO CMEXHBIX HCLUILIMH KBAHTOBOH IEKTPOHUKHY;

* W3y4E€HUE U OCBOEHUE METOAOB TEOPETUYECKOIO ONUCAHUS IUHAMMKM IIPOLECCOB HAKAUKU U
(hopMHUpOBaHHUS U3ITYUCHHUS B JIa3epax;

* IIpUOOpeTeHNe CaymaTeasIMu (yHIaMEHTAJbHBIX TEOPETUYECKUX 3HAHWN 110 MPUHIMIIAM PabOThI
JIa3epOB M MU3MEPEHUsI MapaMeTPOB JIA3€PHOTO M3IyYEHHUS, YCTPOMCTBY KOHKPETHBIX TUIIOB JAa3€pOB,
OCHOBHBIM IIPUMEHEHUSM JIa3€POB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM unciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN MareMaTHueCKHe MOAENM JUIsi  OIMCAHUS  U3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJIICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC

HayqHBIC PC3YJIbTATbI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue M (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETB:

* MpeIMeT CeuruatbHOCTH «DPHU3UKa J1a3epoBy», NPUHIMIIBI paOOTHl Ja3epOB U OCHOBHBIC HapaMeTPhI
JIA3€PHOTO U3JIYUYCHMUS;

* METOABl TEOPETHUYECKOrO OMUCAHMS JUHAMUKH MPOLECCOB HAKAaYKW M (POPMUPOBAHUS U3ITyUCHUS B
Ja3epax;

* BONPOCHI IPOEKTHUPOBAHUSI U OCHOBHBIE TPUMEHEHHS Ja3ePOB.

* OTIPEACTATh ONTUKO-(PU3NYECKYIO CXEMY JIa3epa;

* OIPEe/EIATh U aHAJIM3UPOBATh IIapaMETPhl Ja3ePHOI0 U3ITYUECHUS;

* OLICHUBATh [TapaMETPHI aKTUBHOM CPENBI M pE30HATOpA Ja3epa;

* OLIEHUBATh BO3MOXKHOCTB M L1€JIeCO00Pa3HOCTh IPUMEHEHHS J1a3epOB B PA3IMYHBIX 00IACTAX HAyKH U
TEXHUKH.

BJIAJIETh:



* METOJAMH TEOPETUYECKOTO OMHMCAHMUS TUHAMHUKH ITPOLIECCOB HAKaYKH U (POPMUPOBAHUS H3ITyUCHUS B
Jazepax.;

* HaBbIKAMH HCIIOJb30BAaHMSA HEOOXOOUMOM JHUTEpaTyphl JUId peleHus 3aad O pacuere Hu
KOHCTPYHPOBaHHUH JIa3€pPOB.

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

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Jlazeppl W HWX poNb B  Pa3sBUTUHU 4 5

COBPEMEHHOM HayKU M TEXHUKU

2 OcHoBBI (pHU3HKH Ta3€pOB 4 5

MeTtoast TCOPETUICCKOTO OIIMCaHuA

3 6 5
JUHAMUKH IPOIIECCOB B Jlazepax

4 MeTtonel  TEOPETUYECKOTO  OMHMCAHHUSA 6 5
JMHAMHKH IPOLIECCOB B Jla3epax

5 [lymb1 u3mydeHus 6 5

6 [IpoexTupoBanue nazepon 4 5

Nroro yacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHne TUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. JIazepsl ¥ UX pOJIb B pa3BUTUU COBPEMEHHON HAYKU M TEXHUKU

[TpeameT n kpaTKas UCTOPHS Pa3BUTHUS (PU3HKH JIa3€POB.

Bkian oTeyecTBEHHBIX YUEHBIX B pa3pabOTKy (yHIaMEHTAJIbHBIX OCHOB M IPUHIIMIIOB yCTpOICTBA
JIa3€pOB.

OcobenHoctu JIa3CpHOr0 MU3JIYUCHUA U BJIHUAHHUC JIA3CPOB HA PAa3BUTUC HAYKHU, TCXHUKH U
TCXHOJIOTHH.

OcCHOBHBIE IPUMEHEHUSI JIADEPOB.
2. OCHOBBI (PM3UKH JIa3€POB

Jlazep kak aBTOreHEpaTop.
Onrtuueckue 1 6e3bI3/TydaTesIbHbIC IEPEXObl B KBAHTOBBIX CHCTEMAX.
CrnoHTaHHOE M BBIHYKACHHOE M3ITyUYCHHS.

3HepFeTI/ILIeCKI/IC COCTOSAAHUA U KBAHTOBBIC IICPCXOJbl B ATOMHBIX CUCTEMAX: aTOMHBIC, MOJICKYJIAPHBIC
U HWOHHBIC T'a3bl, MOHBI, HEHTPbI OKPACKU U KPACUTCIN B AUIICKTPUUCCKUX CpEaax, OINTUYCCKUC
nepexoabl B MOJTYIIPOBOAHUKAX.

[upuna u GpopMa CeKTpaIbHBIX JINHUH.
MexaHn3MBl OHOPOJHOTO M HEOAHOPOAHOTO YIIUPEHMS JIMHUM B Ta3aX U TBEP/BIX TEJax.
BpeMeHna nonepedHoil 1 POJOIBHON PETaKCALAM.




MHBepcus HaCcEeNeHHOCTEN S HEPTETUUECKUX COCTOSHUM.

Koaddurment ycunenus nazepHoli cpebl.

[IprHLMIBI CO3MaHNS HHBEPCHOW HACEIIEHHOCTH.

Hacslilenue, nonioneHne U yCuieHue CBera.

OnTuueckrue pe3oHaTopPHI.

Tunel pe3oHaTopos.

[Nonsipuzanusi, NpoCTPaHCTBEHHOE PACIIPENCIICHHUE 110JIS M CIIEKTP MOJ] pe30HaTopa.
Oco0eHHOCTH KOJIBIIEBBIX PE30HATOPOB.

3. MeToasl TEOPETUIECKOTO ONMCAHKS AMHAMHUKH IPOLIECCOB B Jla3epax

MeToz SKBUBAJICHTHBIX CXEM.

Merton 6anaHCHBIX YpaBHEHUH (BEpOSATHOCTHBIA METON).
[Monyknaccuueckuit Mmeton (MpuOIMKeHus 1-ro, 2-ro u 3-ero MopsKoB).
KBanroBblil MeTO.

4. MeTobl TEOPETHYECKOTO OMMCAHUS TUHAMHUKH IIPOIIECCOB B JIazepax

MeToz SKBUBAJICHTHBIX CXEM.

Merton 6anaHCHBIX YpaBHEHUH (BEpOSATHOCTHBIA METON).
[Monyknaccuueckuit Mmeton (mpuOIMKeHus 1-ro, 2-ro u 3-ero MopsKoB).
KBanroBblil MeTOZ.

5. IIymsl uznyueHus

[ITymbl n3ny4denus. [IpuunHbl BO3SHUKHOBEHHSI, IAPAMETPHI, OIIMCAHUE.

6. IIpoexTrpoBaHue 1a3epoB

[IpoexTupoBanue nazepoB. OCHOBHbIE MOAXOABI U METO/BI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Jlocka, Mapkepbl, KOMIIBIOTEP U MyJIBTUMEINHHOE 000pynOBaHKE (TIPOEKTOP).
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. lpuntunet nazepos [Tekcr] : [yue6. mocodue aist By3oB] / O. 3Bento ; niep. ¢ annt. J[. H. Koznosa [u
ap.] ; mox Hayd. pen. T. A. llImaoHoBa ; pyc. niep. nepepad. 1 JOI. PU YIACTHH aBTOpa KHUTH .— 4-¢
n3g. — CII0. : Jlans, 2008 .— 720 c.
2. IIuxtun A.H., Ontuyeckast 1 KBaHTOBas 3MeKTpoHUKa.- M.: «Bricmias mkoma», 2012.
3. MeTtozpl pacyeTa ONTHYECKMX KBAHTOBBIX reHepaTopoB (mox pea. akan. b.1.Crenanosa) B 1Byx
Tomax. - Munck: Hayka u Texuuka, 1968.

JlononHuTeNbHAS TUTEPATypa
1. KBanToBEIE cBO¥icTBa J1azepHOTo M3myueHus [ Tekct] : yued. mocodue / B. I1. brikos ; M-Bo BbICHI. U
cpen. cuen. oopazoBanust PCOCP ,"Mock. ¢pusuko-texs. uu-T (roc.yH-1)" .— M. : U3a-80 MOTH,
1986 .— 92 c.



2. brixoB B.I1., Cunmnues O.C. Jlazepubie pe3zonaropsl. - M.: Hayxka, 2002

3. Xapawxepckuid E.B. @usuka na3zepos, JIa3epHbIE TEXHOJIOTMU U METOJbI MATEMATUYECKOTO
MOJCIIMPOBAHUS JIA3EPHOIO BO3EHCTBUS Ha BemecTBO.-MxeBck: U31-Bo YIMypTCKOro
roc.yuuBepcurera., 2011

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

1. http://www.ru.wikipedia.org
2. http://www.qwuantum-electron.ru
3. http://www.exp.window.edu.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JMCUUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha ceMuHapckux 3aHATHAX UCIOIB3YIOTCS MYIBTUMEINITHBIE TEXHOJIOTHH, BKIIFOYAs IEMOHCTPALIUIO
MpE3EHTALNN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyaeHT, npoCIylIaBIIMA KypC CEMHHApOB, JODKEH OBJIAJETh OOIIMM IMOHATHHHBIM amllapaTtoM M
HAy4UTHCS IPUMEHATH TEOPETUUECKHUE 3HAHUS Ha MIPAKTUKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocereHust Bcex CEMHHAPOB, MIPEIYCMOTPEHHBIX YY€OHBIM IIJIAHOM; BEICHUE KOHCIIEKTOB 3aHATUH;
aKTHBHOE y4acTHe B 00CYKI€HHUH CEMUHApOB,

2) BaKHO AOOUTHCS MOHMMAHUSI U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU HW3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcsi 3a KOHCYNbTalMeH K
JOKJIQIYUKy HA CEeMHUHApE.



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

KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: N.N. CaBenbes, kauj. pus.-MaT. HAyK, TOICHT



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 quciuiuinabl « DU3nka 1a3epoB» 00yUaroNIHics TOJIKEH:

3HATh:
* MpeIMeT CIeuruatbHOCTH «DPHU3UKa J1a3epoBy», NPUHIMIIBI paOOTHl Ja3epOB U OCHOBHBIC HapaMeTPhI
JIa3€PHOTO U3JIYUYCHMUS];
* METOABl TEOPETHUYECKOrO OMUCAHMS JUHAMUKH MPOLECCOB HAKaYKW M (POPMUPOBAHUS M3ITyUCHUS B
Ja3epax;
* BOIPOCHI IPOEKTHUPOBAHUSI U OCHOBHBIE TPUMEHEHHS Ja3ePOB.

yMeThb:
* OTIPEACTATh ONTUKO-(PU3NIECKYIO CXEMY JIa3epa;
* OIPEEIATh U aHAJIM3UPOBATh IIapaMETPhl Ja3epPHOIO U3ITYUECHUS;
* OIICHMBATh [TAPaMETPhI AKTUBHOM Cpebl U pEe30HATOpa Ja3epa;
* OLIEHUBATh BO3MOXKHOCTB M L1€JIeCO00Pa3HOCTh IPUMEHEHHS J1a3epOB B PA3IMYHBIX 00IACTAX HAyKH U
TEXHUKH.

BJa/IeTh:
* METOAAMH TEOPETUUYECKOTO OMMCAHUS AMHAMHUKH MPOLIECCOB HAKAYKH U (HOPMUPOBAHUS U3ITyUCHHS B
Ja3epax.;
* HaBBIKAMH HCIOJb30BaHUS HEOOXOAWMOW JIMTEpaTypbl MAJsl pelleHus 3ajJad O pacuere u
KOHCTPYMPOBAHUU JIA3€POB.

3. IlepeyeHb THNOBBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUS 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Borpocs! A1 MOATOTOBKH SK3aMeHY:

Jlazepbl U UX poIb B Pa3BUTUU COBPEMEHHOM HAyKU U TEXHUKH.
OcHoBBI (pHU3HKH JT1a3€pOB

MeTo/bl TEOPETUYECKOTO OIIMCAHUS AUHAMUKY IIPOLIECCOB B JIa3epax
MerTo/bl TEOPETUYECKOTO OIIMCAHUS AUHAMUKY IIPOLIECCOB B JIa3epax
[ITyMbI n3my4eHus.

[IpoextupoBanue na3epos

MHBepcus HaceNeHHOCTEN S HEPTETUUECKUX COCTOSHUM.
[lornouenue u ycuiieHue cBeTa, HachllEHUE IIepexoa.



MeTo/bl TEOPETUYECKOTO OIMCAHUS AMHAMUKY [IPOLIECCOB B Jla3epax.
Merton 3KBUBaJIEHTHBIX CXEM.

Merton 6anaHCHBIX YpaBHEHUH (BEpOSATHOCTHBIA METON).
[Tonyknaccuueckuii METOZ,.

VYpaBHeHus U1 aMILIUTYA U (a3 BOJIH B MPHOIMOKEHUH 1-T0 OpsaKa
IToporosoe ycioBue reuepanuu.

3arsaruBaHue yacTor.

VYeunenue nazepa B NpHOIMKEHUN 2-TO TOPSAIKA.

Hacelmenune ycuneHus, BBDKUTAHUE «JIBIPOK» B UHBEPCHOM 3aCEIEHHOCTH.
Monysnsauyst UHBEPCHOM 3aCEIEHHOCTH.

VYpaBHeHuUs U1 aMILIUTYA U (a3 BOJIH B MPUOIMHKEHUN 3-TO OPSIKa
CranyoHapHble UHTEHCUBHOCTH U YaCTOTHI T€HEPALUH.
PacrankuBanue 4acToT.

KBanToBBII MeTOA

Oco0eHHOCTH TEOPETUIECKOTO OIMCAHMS PA3INYHBIX THIIOB JIa3€pOB
Kuneruka onHoMo10BOIO J1a3epa.

JIByXMOZOBBIM PEXUM IFE€HEPALIUH.

YCTOHYHBOCTH IBYXMOJIOBOTO peknuMa. KOHKypeHITHs Moz,
MHOroMoz0BBIN PEXUM T€HEPALIUH.

KomOuHanmoHHbIe YacTOTHI.

HopmanbHelil TpEXMOIOBBIN PEXUM.

CUHXpOHHU3ALNA YacTOT.

Oco0OeHHOCTH TeHepalny B KOJIBLEBBIX J1a3epax.

YCTOMYHUBOCTH ABYXYAaCTOTHOTO PEXKUMA FEHEPALIUH.

Oco0eHHOCTH YeTHIPEXYACTOTHOTO PEXUMA.

CBs13b BCTPEUYHBIX BOJIH Uyepe3 00paTHOE paccesiHue.

SIBneHue 3axBara 4acToT.

JluHaMuyeckasi CHHXpOHU3aLu.

MerTo/ibl IeCUHXPOHU3ALIMH.

HecranuonapHsle pexuMbl B Jlazepax.

ITpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.
1. IByXMOJIOBBIN PEKUM T€HEpaIi.
2. YCTOWYMBOCTH IByXMOIOBOTO pexkrma. KoHKypeHIus Moz,

[Ipumep 2.
1. CBsI3b BCTpEUHBIX BOIIH Yepe3 0OpaTHOE paccesiHue.
2. SIBneHue 3axBaTa 4acToT.

Kpurepun onennBanus
10 6ainos — (ITIPEBOCXOIHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE W MOJHBIE 3HAHUS 10 BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
HCIOJIBb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE YCBOEHHE OCHOBHOW M JOMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHO# mpoTrpaMMOi TUCITUTUINHEI,
* YMEHHE OPHUEHTHPOBATHCS B TECOPHAX, KOHLENIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;



*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.

9 6amnoB — (OTJIMYHO):

* CHCTEMaTU3UPOBAHHbBIC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM f3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CaMOCTOSATEIBHO M TBOPUYECKH pEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CHUTyallud B paMKax Y4eOHOW NporpaMMbl, IOJIHOE YCBOCHHE OCHOBHOH M JIOHOJHUTEIBHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTpaMMO TUCIIUITITHBEI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX M HAIPABICHUAX IO U3ydaeMOM
JTUCLUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOPaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNb30BaHME HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMYECKH MpPaBHIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JieaTh 000CHOBAHHbIE BBIBOJIBI;

* BIAJICHHE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE HPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

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

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHIECKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOIHBIE 3HAHMS 110 BCEM pa3zieaM yueOHOM MporpaMmel;

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

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

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aAaHUH.

6 6aoB — (XOPOILO):

* JIOCTaTO4YHO IOJIHBIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWH, CTHIMCTUYECKH TI'PaMOTHOE, JIOTHYECKH
MPaBUWIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JeNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHATBHBIX 33a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSX, KOHUECHIMAX M HANPABICHUSAX IO H3Y4aeMOU
IUCLMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAas CcaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YaCTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaTO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;



° HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PaAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTapHeM y4eOHOW IMCHUIUIMHBI, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 33/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THIIOBBIE PELICHHUS B paMKaxX yueOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsTeNbHas paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTHE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

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

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

® HCIIOJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KECHUEC OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/I60K;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

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

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

. pabora 1Tox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
JIOITyCTUMBIHA YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJlaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JIMTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOTpaMMOi TUCIUILTHHBL;

*  HCHOJb30BaHHE HAYYHOW TEPMHUHOJOTHH, M3JO0KEHHE OTBETa HAa BOMPOCHI C CYIIECTBEHHBIMHU
JIMHTBUCTHYECKUMH U JIOTUYECKUMU OIINOKAMU,

. cnaboe BIaJieHUE WHCTPYMEHTapueM Yy4eOHOW NHUCHIUIUINHBI, HEKOMIIETCHTHOCTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HAMpPaBIECHUSX H3ydaeMou
JIHCIHILINHDI,

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

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa3oBaTelbHOTO CTaHapTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX YYEeOHOH mporpaMmmoin
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO TUCIUIUIMHEI, HAJIWYUE B OTBETE TIPYyOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhI UCTIOTHEHUS
3aIaHUH.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaxX 00pa30BaTeIbHOTO CTAHIapPTa WU OTKa3 OT OTBETA.

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

IIpu mpoBeneHMM 5K3aMeHa oOydaroniemycs npegocrtaBisercs 30 MUHYT Ha ToArotoBky. Ompoc
o0yuaroIerocs mo OWJIeTy He JO/DKCH MPEBBINIATh JBYX aCTPOHOMHYECKHX YacOB B YCTHOW W (WJIN)
MMCEMEHHOU (opme.



