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AHHOTANMA
Kypc mpennasHaueH ansi CTyAEHTOB, aclMPaHTOB W CTAXEPOB, CHELMAIM3AMs KOTOPBIX IpPEAroiaraet
MOATOTOBKY B 00JacTH Ja3epHOH (U3MKM M B3aHMMOJCHCTBHS JIa3epHOTO H3JIy4eHHs ¢ BemecTBoM. Ero
OCBOEHHUE TpeOyeT MpeaBapuTeIbHOTO 3HAKOMCTBA C (PM3UUECKOM ONTHKOM B paMKax Kypca oOmel (pu3uku, a
TaK)Ke OIPEEICHHBIX 3HAHUH 110 NEKTPOAMHAMUKE U KBAHTOBOI MEXaHUKE.
Hapsiny ¢ obumiMu Bompocamu, OTHOCSIIIMXCSA K NMPUHLOMIIAM PabOThl OCHOBHBIX THIIOB JIa3€pOB, B Kypce
OonpIloe BHUMAHHE YAEJICHO H3YyYCHHIO MpPOLEccOoB (OPMHUPOBAHMSA MPOCTPAHCTBEHHO-BPEMEHHON
CTPYKTYPbI H3JIy4€HHS B JIa3epHBIX CUCTEMAax, CBOMCTBAM JIa3€PHBIX IIYYKOB, OIMMCAHHUIO X PACIPOCTPaHEHUS
yepe3 pasIndHble yCTpoiicTBa U nepenaromue cpezpl. [1oapoOHO OcBeleHb! BOIPOCH! YIy4IICHUs KadyecTBa
JIA3€PHOTO M3JIyYEHUs], BKIIIOUasl MCIIOIb30BaHUE 3JIEMEHTOB aIallTUBHOM ONTUKU. PaccMoTpeHo npuMeHeHne
J1a3epoB B TEXHOJOTMYECKUX U KOMMYTAIMOHHBIX CUCTEMaX, B YCTPONHCTBAX 3alMcH U 00pabOTKH ONTHYECKOM
uHpopMaLnu.
AKTyanmbHOCTh Kypca OINpeneisieTcss HeoOXOAMMOCTBbIO OCBOEHHS HOBBIX Pa3pabOTOK B o0jacTu (hU3HMKH
J1a3epoB ¥ COBPEMEHHOH (DOTOHMKH, OBICTPBIM PAa3BUTHEM JIa3EPHBIX TEXHOJIOTHH U CUCTEM CBS3H.

1. lean u 3apa4un

Henp AucoMnInHBI
OCBOCHHE CTy/IeHTaMH (DyHIaMEHTAJIbHBIX U NPUKIAIHbIX 3HAHUI B 0051aCTH (PU3HUKHU J1a3epOB.

3agaun AU COMIIHHBI
. (¢opmupoBanre 0a30BBIX 3HAHUN B OOJACTH KBAaHTOBBIX TI'€HEPATOPOB AIEKTPOMATHUTHOTO
U3JTy4eHHs, MTPOIECCOB PACIPOCTPAHEHUS U MTPe0OPa30BaHUSI KOT€PEHTHOTO M3IYUYECHHUS B ONTHYECKUX
CUCTEMaxX M MepEeAaroIInX cpeaax;
* oO0ydeHHE CTYIEHTOB NMPHUHLIMIIAM pabOThl, CO3JaHHS M HCIOIb30BAaHUS HOBEHUIIMX KBAHTOBBIX
YCTPOMCTB, a TAK)Ke BBISIBICHHIO 0COOCHHOCTEN MX (PyHKIMOHAIBHBIX XapaKTEPUCTHUK;

* ($opMHpPOBAaHUE TIOAXOOB K BBITOJHEHUIO MCCIICAOBAHUNA CTYCHTaMU B OOJIACTH JIEKTPO(U3UKH,
ONTHKH KOTEPEHTHOIO W3JIy4eHHs, B paMKaxX BBINOJIHEHHS paboT B jaboparopusx 0a30BBIX
MpENNPUATHI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IAaCTH
(hOTOHMKH U ONITOMH(POPMATHKU

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUU
WCCIIeIOBaHMi B 00J1acTH (POTOHUKH M ONITOMH()OPMATHKU

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
OKCIIEPUMEHTAIbHBIE METOIBl HCCIIENOBaHU B 00IacTu
($hoTOHHKH W ONTOMH(POPMATUKKA K KOHKPETHOW HAy4HOM
3aj71a4ye ¥ HHTEPIPETUPOBATH MOTYYCHHBIC PE3YIbTaThI

aHaJM3UPOBATh HAy4YHbIE MPOOJIEMBbI, OITy4aTh
HOBBIE HAYYHBIE Pe3yIbTaThI

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
K3 C 5 5 00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
-3 Cniocob6en npodeccuoHanbHO paboTars ¢ NPUKITAHBIX TPOTPAMM)
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

(MonenMpoBaHKUe) € MCHONBb30BAHUEM HCCIIEOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
MPUHLUIBI PA0OTHl KBAHTOBBIX MCTOYHUKOB 3JIEKTPOMATHUTHOTO H3JIy4CHUS;
CBOMCTBA KOT€PEHTHBIX CBETOBBIX IIyYKOB;
OCHOBHBIE TEOPETUUECKHUE U IKCIIEPUMEHTAIbHbBIE METO/IbI, UCIIOIb3yeMbIe B 00JacTu (PU3UKU JIa3epOB;
PE3YJIbTaThl OTKPBITUHA M HMCCIECIOBAHUN, ONPENEIVBIINX IIYTH Pa3BUTUS KBAHTOBOU M HEIMHEHHOMN
OIITUKH, PU3UKH B3aUMOACHUCTBUS U3JIyUYCHHUS C BELIECTBOM.

YMETB:
IIPOBOJUTH CaMOCTOATENBHO U B KOJUIEKTUBE 3KCIIEPUMEHTAJIbHbIE WM TEOPETUUECKHUE HCCIIeI0OBAHUS
1o (hr3mKe Na3epos;
OCYLIECTBIIATh MPOLEAYPY HW3MEpeHHs (PU3NYECKUX BEIWYMH U MPABUIBHO OICHMBATh CTENEHb MX
JIOCTOBEPHOCTH;
aHAJM3UPOBATh U 0000IIATh Pe3yIbTaThl SKCIEPUMEHTAIBHBIX UCCIIEOBaHN;
BUJIETH U OLEHUBATH OCHOBHBIE MPOOJIEMBI U CTABUTH HOBBIC 3aJa4H.

BJIaJICTh:
METOJHMKONW IKCIIEPUMEHTAIbHONW pabOThl ¢ COBPEMEHHBIMU HCTOYHUKAMH H3JIyYeHHS U MPHOOpaMu
PETUCTPALIUH UX XapaKTEPUCTHK;
OCHOBHBIMU IIpUE€MaMHU IIPOBEIECHUS MOZIEIbHBIX PACUETOB;
HaBBIKAMHU NIPEACTABICHUS CBOUX PE3YIBTATOB HA CEMUHAPaX U KOH(PEPEHIHSIX;
HABBIKAMH OCBOCHUS OOJBIIOTO 00beMa HHPOPMAITUH, BKITIOUAst paboTy ¢ HAYYHOH JINTepaTypoii;
MpaBUJIAMH HAIMCAHUS HAyYHBIX CTaTEH.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

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

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekium | Cemunapsr | JlaGopar. paboTh
pabora
1 [Ipunumn paboTel U yCTPOUCTBO Ja3epa 4 4
2 OTKpBITBIE PE30HATOPHI 4 4




3 CaoiicTBa J1a3epHBIX MTyYKOB 5 5
4 OcHOBHBIE THIIBI J1a3€POB 4 4
5 [Iprmenenue nazepon 5 5
6 CBepxcuibHBIC Ja3epHbIe MO 4 4
7 dyHnamMeHTalbHBIE W NPUKIATHbBIC 4 4
poOJIeMBl JIa3epHON (PU3UKU

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)
Cemecrtp: 2 (Becennuit)
1. Ilpunun paboThl U yCTPOKCTBO J1a3epa
[IpunumnuaneHas cxema nasepa. MHBepcus 3aceneHHOCTed. TpeXypoBHEBasi U YETHIPEXypPOBHEBAs
CXEMBI JIa3€pHOM TeHEPaLIHH.
banancHele ypaBHeHus reHepanuu. Iloporossie ycioBus U OLIEHKA MOLIHOCTU U3JIy4EHUs.

2. OTKpBITBIE PE30HATOPHI

YcTolurBBEIE M HEYCTONYMBBIE PE30HATOPBI. [ €OMETPOONTHYECKHE MOJENIH BHYTPHUPE3OHATOPHBIX
nosneil. BolHOBOE onMcaHue MOJ ONTHYECKUX PE30HATOpOB. IIpOoCTpaHCTBEHHO-CIEKTPAJIbHAS
CTPYKTypa JIa3€pHOTO M3JIyUCHHS.

3. CBoiicTBa J1a3epHBIX TyYKOB

OpPMHUTO-TayCCOBBIE M JIareppo-rayccoBble MOABI CBOOOAHOTO MPOCTPAHCTBA. PacxoamMocTh
JIa3epHBIX My4YKoB U uX (pokycuposka. [Ipasuno “ABCD”. CriocoOs! yaydmieH!s KadecTBa Ja3epHbIX
IIy4KOB. AJalITUBHBIE CUCTEMBI.

4. OCHOBHBIE THIIBI JIA3€POB

HenpepbiBHBIE M MMITyJIbCHBIE Ta30BbIE€ JIa3€pbl. DJIEKTPOpa3psIHble U JIEKTPOUOHU3ALUOHHBIE
nazepbl. ODKCUMEpHbIE Ja3epbl. Jlazepbl Ha camoorpaHm4eHHBIX mepexofax. CHCTeMBbl CKaTHs
uMIyibcoB. TBepaoTenbHble J1azepsl. JKuakocTHele a3epsl. Jlazeprl Ha AIEKTPOHHBIX ITyYKax U Ha
KBaHTOBBIX TOYKAX.

5. IlpumeHenue nazepoB

JlazepHble cuctemsbl cBsA3M. [lONIUIEPOBCKUE HU3MEPUTENIM CKOPOCTH U JioKarophsl. Vcrnosb3oBaHue
Ja3epoB B TEXHOJIOTUM, MEAMLMHE W WH(POPMALMOHHBIX cucTeMax. JlazepHas CHEKTPOCKOMUS.
Jla3epHOo-I1a3MEHHBIE HCTOUHUKN PEHTIC€HOBCKOTO U3iIy4yeHus. JIa3epHbIi TEPMOSIEPHBIN CUHTES.

6. CBepxcHUIbHbIE JTa3epHBIE MO

demMTOCeKyHIHAs ONTHKa. Ponb MarHUTHOM  COCTAaBISIONIEM  AJIEKTPOMAarHUTHOIO — ITOJIA.
Hcnonb3oBaHue CBEPXCUIBHOIO JIA3€PHOIO H3IY4YEHHs JUIsl YCKOPEHMsI 4YacTul] U TIeHepaluu
BBICOKMX FapMOHHUK.

7. ®dyHAaaMeHTaIbHbIE U IPUKJIaIHbIC TPOOIEMBbI Ja3epHOM (HU3UKH



AHanmu3 yclIOBHM pa3BUTHs JMHAMHYECKOIO Xaoca B Ja3epHbIX cucTeMax. lIoMck Bo3MoOXHOCTEH
YAYYILICHUS XapaKTEPUCTUK AaBTOMOAYJSILIMOHHBIX pEXHUMOB TreHepauuu. Paspaborka croco0OoB
MOJTyYEHHS BUXPEBBIX JIA3EPHBIX MTYYKOB U IYYKOB C (hpaKTaIbHOU CTPYKTYpPOH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMITBIOTEPHBIMH ayJTHO U BUJICO CPEICTBAMHU.
6.IlepeyeHnb pekoMeHAYeMOM JUTEPATyPhI

OcHoBHas nuTeparypa
1. Jleknmu o kBaHTOBOM AnekTponuke [Tekct] / H. B. Kapnos .— 2-e uzn., ucnp. u gomn. — M. :
Hayka, 1988 .— 336 c.
2. IHTeHCHBHBIE pE30HAHCHBIC B3aUMOJICHCTBUS B KBAHTOBOM iekTponuke [Tekcr] / B. M. AkynuH,
H. B. KapnoB .— M. : Hayka, 1987 .— 312 c.
3. Koponenxko I1. B. KorepenTtnas ontuka. - M.:M3narensctBo FOpaiit, 2020.

JlononHuTenbHAS TUTEpaTypa
1. ®uznueckas onruka [Tekcer] : yueonuk s By30oB / C. A. Axmanos, C. 0. Hukutua .— M :
W3n-Bo MI'Y, 1998 — 656 c.
2. O kBaHTOBOI1 3nekTponuke [Tekcr], crateu u BeicTymuieHus/H. I'. bacos , -M., Hayka, 1987
3. UmnynbecHast sHepreTuka U anekrponuka [ Tekcr], [monorpadus]/I. A. Mecsu, -M, Hayka, 2004

4. TapneikoB B, A. KorepenTtnas onrtuka: yuebHoe nocodue. - CI1I6I'Y U'TMO, 2011.
5. KorepeHTHO-ONTHYECKHE METO/IbI B U3MEPHUTEILHON TeXHUKE U OMO(OTOHUKE / IO penakiueii B.
I1. Psa6yxo, B. B. Tyunna. - Caparos: Caremiurt, 2009

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. http://www.edu.ru — denepansubrii mopran «Poccuiickoe 00pa3oBaHUE).

2. http://benran.ru —OuOIMOTEKA 10 €CTECTBEHHBIM HayKaM Poccuiickoli akaJeMuu HayK.

3. http://www.i-exam.ru — enuHbIi oprai UHTepHET-TecTUpOBaHusA B cepe 00pa3oBaHMsL.
4. https://optics.phys.msu.ru — caiit kad)eApbl ONTUKH, CIIEKTPOCKOIIMU U PU3UKH HAHOCUCTEM
¢dusndeckoro dakynsreta MI'Y; pasaen cryneHTam, yueOHbIE MaTepUAbI.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

ITpeanonaraercs MCHONb30BaHUE [T AUCTAHIIMOHHOTO O0Y4EHHSI OPTa AEKTPOHHBIX
oOpasoBarenbHBIX pecypcoB: https://distant.msu.ru/login/signup.php, a Takxe 3JIEKTPOHHBIN pecypc
Anpexc.TereMocT.

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

CryneHT, M3y4arollui JUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUYECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare m3ydeHHs NHUCLHUIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIE ONPEAEIEHUS W NOHATHSA,
YMETb IPUMEHSThH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs Pa3IMuHbIX 3a/ad.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;



— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOATENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUM TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiajieHUs MaTepUaIoM CIY>KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpaliarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEILICHUS 331a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa anekrpopuznku

Kypc: 1

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

Pa3paborunk: I1.B. Koponenko, n-p ¢u3.-Mat. Hayk, mpodeccop



1. Komnerenuuu, gpopMupyemMsblie B pouecce

3Y4YeHUSA TUCHUIJIUHDBI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
OIBIT M PEe3yNbTaThl HAYYHBIX HCCIEIOBAaHUH B 001aCTH
(oTOHMKH ¥ ONITOMH(POPMATHKI

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
UCCIIeAOBaHMH B 00J1aCTH (POTOHUKHU U ONITOMH(OPMATUKU

OIIK-2 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CmocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METO/bl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH

OIlK-4.2 CnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAYK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS HAYYHOTO MCCIIECA0BAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
OKCIIEPUMEHTAIBHBIE METOIbl HCCIIENOBaHUH B 00IacTu
($hoTOHHKH W ONTOMH(POPMATUKKM K KOHKPETHOW HAy4HOM
3aj71a4e ¥ HHTEPIPETUPOBATH MOITYYCHHBIC PE3Y/IbTaThI

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIHE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

WCCIIEIOBATEIIHCKIUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMHE MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

I1K-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuinHbl «OCHOBBI J1a3epHON (GU3UKNY 00yUArOMIUNACS TOJIKEH:

3HAThb:

MPUHIUIIBI pa6OTBI KBAHTOBBIX UCTOYHUKOB 3JICKTPOMAIrHUTHOTO U3JTYUCHUS,

CBOMCTBA KOT€PEHTHBIX CBETOBBIX IIyYKOB;
OCHOBHBIE TEOPETUUECKHUE U SKCIIEPUMEHT
pEe3YyNbTaThl OTKPBITUA W UCCIECIOBAaHUM,

aJIbHbIC METO/IbI, UCIIOIb3YeMbIE B 00JacTu (PU3UKU JIa3epOB;
ONPENEIMBIINX IIyTH Pa3BUTHS KBAHTOBOW M HEIUMHEHHOMN

OIITHUKH, (1)I/ISI/IKI/I B3aHMOﬂCﬁCTBHX H3JIYy4YCHUS C BCHICCTBOM.

yMeTh:




MPOBOIUTH CAMOCTOSITEIEHO M B KOJUICKTHBE SKCHIEPUMEHTAIBHBIC WIIM TEOPETUIECKUE UCCIISTIOBAHHS
o (husmKe a3epos;

OCYHICCTBJIATh IMPOLUCAYPY HU3SMCPCHUA (1)I/ISI/ILICCKI/IX BCJIMYMH W MPABUWIBHO OLHCHHUBATH CTCIICHB HX
HOCTOBECPHOCTH,

AHAJIM3UPOBATH U 0606H_IaTI: PE3YJIbTAThI SKCIICPUMCHTAJIbHBIX HCCJ’ICI[OBaHHfI;
BUACTH U OLICHHUBATH OCHOBHBIC Hp06HeMBI 1 CTAaBUTHb HOBBIC 3a/1a4U.
BJIA1€Th:

METOAMKONW SKCIEPUMEHTAIBLHON pabOThl C COBPEMEHHBIMHA MCTOUYHUKAMH M3JIydeHHs W MpHOOpamu
perucTpanuu uX XapakTepUCTHK;

OCHOBHBIMH IIPUEMaMH MTPOBEICHUS MOJICIBbHBIX PACUETOB;

HABBIKAMHU TIPEICTABIICHUS CBOUX PE3YJIBTATOB HA CEMUHAPaX U KOHPEPEHIHSIX;

HaBBIKAMU OCBOEHUS 00JIbIIOT0 00beMa HHPOPMaLUH, BKIIIOUas padoTy ¢ HAyYHOH JINTepaTypoii;
MpaBUJIAMH HAIllMCAHUS HAYYHBIX CTaTeHl.

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

[TpumMepsl 3a1aHNH KOHTPOIBHOU PAOOTHI:

1. Ilpu 3amaHHBIX TapaMeTpax Ja3epHOr0 pe30HaTopa C YCTOMYMBON TeOMETpHel OmpenenuTh
pPacxoauMOCTb €T0 OCHOBHOW MOJIBI.

2. Ilpu 3amanHOM Ko3(h(UIIMEHTE yBeIMYeHHS KOH(POKaJIBLHOIO HEYCTOWYHMBOIO pPE30HATopa Jjaszepa
paccuuTarh pacnpeneIeHue UHTEHCUBHOCTH BBIXOHOTO IIy4Ka B JaJIbHEH 30HE.

3. B xakux na3epax 1 KakuM criocoOoM ObLIIM MOTyYEHBI caMble Y3KHE IMHUU TeHepauu?

[IpruMepsl 3a1a4 U3 TOMANIHUX 3aJaHUN:

1. C kakuM (OKyCOM HYXKHO B35IThb COOHMPAIOIIYIO JIMH3Y M Ha KaKOM PACCTOSHHU OT BBIXOJHOTO
3epKajia jJa3epa ee pacIiojoKuTh, YTOOBI 00ECICYHTH ITOyYCHHE MUHIMAIBHOTO CBETOBOTO IATHA?

2. Uem OOBSCHSCTCS TMOBBIMICHHAS YCTOWYMBOCTH BUXPEBBIX ITyYKOB INPH MX PACIPOCTPAHCHUU B
armMocepe?

3. B 4em cocrosAT mpenMylliecTBa W HEJAOCTATKH HEYCTOHYMBBIX PE30HATOPOB 1O CPABHEHHUIO C
YCTOWYUBBIMU?

[Tpumepsl Tem pedeparos:

1.OcHOBHBIE HCTOPUYECKUE BEXU Pa3pabOTKU U CO3AAHMUS J1a3epPOB.

2. OCHOBHBIE CIIOCOOBI YIyUIICHUS Ka4YeCTBa Ja3epHOTO U3ITYUCHUSI.

3. CriocoObl nonmy4eHus: peMTOCEKYHIHBIX Ja3EPHBIX UMITYJIbCOB U UX IPUMEHEHUE.

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

[IprMepHBII EpedeHb KOHTPOJIBHBIX BOIIPOCOB:

[MpuHIIMT paboTHI M YCTPOWCTBO Ja3epa. IHBepcHs 3aceleHHOCTEH.
TpexypoBHEBas U 4ETbIPEXYPOBHEBAs CXEMBI JIa3€PHOI reHepalyH.
banancHble ypaBHEHMs FeHEepalyu.

[loporoBele yciioBUsI U OLIEHKA MOLIHOCTH U3JIyUeHHUSL.

OTKpBITBIE PE30HATOPBI U JIA3€PHBIE ITyUKH.

YcToilunBble U HEYCTOMYHBBIE PE30HATOPBL.

T'eomeTpoonTuyeckue MoIEIN BHYTPUPE3OHATOPHBIX MOJIEH.

e AN N M

BonHOBOE onucanne MoJ| ONTHYECKUX PE30HATOPOB.
9. IIpocTpaHCTBEHHO-CHEKTPaIbHAS CTPYKTYPa M KOTEPEHTHOCTD Ja3ePHOTO U3ITyUeHHS.

10. HenpepsIBHbIE I'a30BbIe J1a3epbl U UX CXE€Mbl Hakauku. ['enuii — HEOHOBbIE, aprOHOBBIE Ja3€pHl,
J1a3ephl Ha yIIIEKHUCIIOM Tase.

11. UMmynbcHBIE Ta30BBIE JIa3ephl. DIEKTPOPa3pAIHbIC U JIEKTPONOHU3ALMOHHBIC Ja3ephl.

12. DxcumepHble na3epsl. Jlazepbl Ha caMOOTPaHUUYEHHBIX MEPEX0IaAX.

13. Cucremsl CKaTHsl UMITYJIbCOB.

14. ITonynpOBOAHUKOBEIE JIa3€PHI.

15. JKunkocTHeIe 1a3epsl HA OCHOBE HEOPTAHMUYECKUX KHUAKUX CPell ¥ HA OPraHUYECKUX KPACUTETAX.



16. TBepnotenbHble nazepsl. Jlazeps! Ha MAT 1 Ha cTekie, akTHPOBAHHOM HEOJUMOM.

17. IlpuMeHeHus Ja3epoB: JJa3epHbIe CUCTEMBI CBA3H.

18. IIpuMeHeHus 1a3epoB: AONILIEPOBCKUE U3MEPUTEIN CKOPOCTH U JIOKATOPHI.

19. IlpumeHeHHs J1a3epoB: MCHONB30BAHUE JIA3€pOB B TEXHOJOTMH, MEIUIMHE U MH(OPMALMOHHBIX
cucTemax.

20. JIazepHas CIIEKTPOCKOIHSI.

21. JlazepHO-1J1a3MEHHbIE HCTOYHUKH PEHI'€HOBCKOTO U3ITyYCHHS.

22. JIazepHBIN TEPMOSICPHBIN CUHTES.

[Ipumepsl 3K3aMEHALMOHHBIX OUJIETOB:

buner 1.

1. TpexypoBHEBas 1 YETHIPEXYPOBHEBAsI CXEMBbI JIA3€PHOI reHepalnu.
2. Hcnonp3oBaHue CBEPXCHIIBHOTO JIa3€pHOTO M3JIYUEHHUS IJIsl YCKOPEHHS YacTHL U TeHepaluu
BBICOKHUX FapMOHHK.

buner 2.

1. Mozibl onTHYECKUX PE30HATOPOB.

2 . JlazepHbIil TEPMOSIIEPHBINA CUHTES.

buner 3.

1.OCHOBHBIE THIIBI TA30BbIX JA3€POB.

2 IlpaBuno”ABCD”.

buner 4.

1. YacToTHBII cOCTaB U3IIyYEHUS JIA3€POB.

2.YeTpoiicTBO M MPUHIKI PAOOTHI MOTYHPOBOTHUKOBBIX JIA3€POB.
buner 5.

1. DKcUMepHBbIe J1a3ephl.

2.IlpuMeHeHue Ja3epoB B MEAULIMHE.

Kpurepun onennBanus
Onenka «otaunano (10)» BeIcTaBsieTcst oOyvarolmeMycs, €Clii OH MoKa3an IIyOoKHe, BCECTOPOHHUE U
CHCTeMaTH3UPOBAaHHBIC 3HAHHS B TIOJIHOM 00bEME YUeOHOM MPOrpaMMbl Kypca, ITUPOKYIO SPYIUIIHIO B
3TOM 00J1acTH, yMEHHE YBEPEHHO NPUMEHATH MOTY4YECHHBIC 3HAHUS MPU PEIIEHHH KOHKPETHBIX 3a/ad,
OTBETWJI Ha BCE BOIPOCHl M KAaKUM-THOO CHOCOOOM TPOSBHII CBOIO HEOPAMHAPHOCTH (HAIpHMED,
OCHOBATEJbHBIE JOTOIHUTEIbHBIE 3HAHUS 110 KAKOMY-TO BOIIPOCY, c71a00 OCBEIIEHHOMY Ha JIEKLUX);

olleHKa «OoTIU4HO (9)» BBICTaBIseTcs OOydarolmeMmycs, €Clid OH T[oKa3zal TIyOOKHe W
CHCTEeMaTH3UPOBAaHHBIC 3HAaHWS B TOYTH TOJHOM OObeMe YYEeOHOH NpOorpaMMbl JWCIHIUIMHBL,
XOPOILYIO JPYAUIMIO B ITOW OONAcTH, YMEHHUE HPUMEHSTH IOJTYYCHHBIC 3HAHUS IPU PELICHUH
KOHKPETHBIX 33/1a4 ¥ OTBETHJI ITOYTH HA BCE BOTIPOCHL;

OLIEHKA «OTIMYHO (8)» BBICTABIIAETCS OOYYAIOIIEMYCsl, €CJIM OH II0Ka3al OCHOBaTeNbHbIC 3HAHUS B
obObeme OoublIel 4acTH MPOrpaMMbl Kypca, HEIUIOXYIO 3pYAULMIO B 3TOH 00J1aCTH, yMEHUE IPUMEHSTh
(mycTb HE cpasy, a Mmocie pa3MbILUICHU) [TOJyYEHHbIE 3HAHUS MPH PEIICHUH KOHKPETHBIX THUIOBBIX
3aj1a4 ¥ OTBETHJI Ha OOJIBIIYIO YaCTh BOIIPOCOB;

OLIEHKa «xopo1Io (7)» BbICTaBIAETCS 00ydYaroIeMycsl, €CIIM OH IPOAEMOHCTPHPOBAI XOPOIINE 3HAHUS
U MOHMMaHUE OCHOB y4eOHOTro Kypca, MO CYIIECTBY TPaMOTHO H3JIaraeT Mmarepuai, MHOTAa JAeias
HECYIECTBEHHBIC OMNOKH, yMEET IPUMEHATH MTOJIy4YEeHHbIC 3HAHUS IIPU PELICHUH TUIOBBIX 33Ja4 , (He
BCeraa cpasy, MO0 Mmociie MOACKa3KK) JOIMyCKaeT HETOYHOCTH B OTBETAX WJIM NPH PELICHUU 3a/1ad, He
OTBETHJI Ha 3HAYUTEJIbHYIO YaCTh BOIIPOCOB;

OLICHKA «XOpoIIOo (6)» BBICTABIAETCS 00ydYalOIEMyCsl, €CIIM OH IPOAEMOHCTPHPOBAI XOPOIINE 3HAHUS
U HEIUIOXO€ MOHMMAaHUE OCHOB YYEOHOTO Kypca, MOXKET M3JIOKUTh MaTepual, HO YacTO JOIMYyCKaeT
OUIMOKHM, yMEeT NPHMEHATH IIOJMyYeHHBbIE 3HAHUS IpPU PEIICHUH THUIOBBIX 3a1ad, TOJBKO IOCIE
pasMBIIUICHUH WM TIOJICKa3KH, JOIyCKaeT MHOTO HETOYHOCTeH W OIMMOOK B OTBETaX WM NPHU
pelIeHn  3aa4, OTBETIUII HA MEHBIIYIO YacTh BOIIPOCOB;



OLICHKA «Y/IOBJIETBOPUTENHHO (4)» BBICTABISIETCS 00ydYalOIIEMyCs, €CIIM OH 3HAeT JIMIIb HEOOIbIIYIO
4acTh OCHOBHOTO COZEpKaHUs yueOHOM Kypca, TOMyCKaeT OMIMOKY NP M3JIOKEHUH MaTepuana, 4acTo
rpyOble, He yMeeT 6e3 MHOTHX MOJCKAa30K MCIOIb30BaTh MOTyYEHHbIC 3HAHUS MIPU PEIICHUN THUIIOBBIX
3a1a4, He OTBETHJ Ha OOJBIIMHCTBO BOMPOCOB M C TPYIOM M OUYEHBb IJIOXO OTBETHJI Ha OCTAJIbHBIC
BOIIPOCHI;

OLICHKA «yHOBJIETBOPUTENHHO (3)» BhICTaBIIsETCS 00ydYalOIIEMyCsl, €CIM OH MMEET IUIOXHE 3HaHMSA I10
OoJbLIeH YacTH OCHOBHOTO COAEp)aHMs Y4eOHOH Kypca, TOMyCKaeT IpyOble OMMOKH IPU U3JI0KEHUN
MarepHuaja U He yMEEeT UCIIOJIb30BaTh MOJYUYEHHbIE 3HAHUS IIPU PELISHUM TUIOBBIX 3aJay, Jaxe IpU
MOJICKa3KaX, HE OTBETUJI MPAKTUYECKH HA BCE BONPOCHI;

OLICHKA «HEYJOBJIETBOPUTEJIBHO (2)» BbICTABIAETCS OOydaroleMycs, €ciId OH HE 3HAaeT OCHOBHOE
coaepkaHue y4eOHOW Kypca, HE MOXET MPaBWIBHO H3JIaraTh Marepual, HE YMEET HCIOJIb30BaTh
[I0JIyYEHHbIE 3HAHUS IIPU PELIEHUH TUIIOBBIX 3a]1ad YU HE OTBETUJI HU Ha OJIUH BOIIPOC;

OLIEHKa «HeyHoBieTBOpuTesbHO (1)» BBICTaBIsIeTCSl 00y4aromeMycs, eciid OH COBEPIIEHHO HE 3HAET
coziepkaHue yuyeOHOW Kypca, HE yMeeT HCIOJb30BaTh IOJIyYCHHBIE 3HAHUS INPU PEIICHUH THUIOBBIX
3a/1a4 U HE OTBETWJI HU Ha OJMH BOIIPOC.

OLICHKA «3aUTEHO» BBICTABIIAETCS O00ydaloIIEeMycCs, €CJIM OH IPOAEMOHCTPUPOBAJT 3HAHME U 0A30BBIX
OCHOB y4eOHOTO Kypca U yMEeT NPUMEHSTH IOJyYCHHBIC 3HAHUS TIPU PEIICHUN THITOBBIX 337134, IyCTh
JaXke MoCye Pa3MBIIUICHUH WIIH MOACKA3KHU;

OII€CHKa «HEC 3a4TCHO» BBICTABJIACTCA OGy‘IElIOH.ICMYCSI, €CIIi OH HE 3HaeT 0a30BBIX OCHOB COACpIKaHUA
y‘{€6HOFO KypCa 1 HC YMCCT HUCIIOJIb30BATh IMOJTYYCHHBIC 3HAHUA TP PCIICHUU THIIOBBIX 3a/1a4.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEJILHOCTH

OK3aMeH MpOBOOUTCS B YyCTHOW Qopme mo Owieram. B kaxaom Ouiere mnpencTaBieHO [Ba
TeopeTuueckux Bompoca. [Ipu nposeaenun sx3ameHa oOydaroremycs npegocrasisercd 30 MUHYT Ha
noaroroBky. Onpoc 00ydaromerocs: He JOJKEeH MPEBbIIaTh OIHOTO aCTPOHOMHYECKOTO yaca.



