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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

MO0 AMCIMIIHHE: IT03MITMOHHO-YYBCTBUTEJIBHBIE IETEKTOPHI HA OCHOBE MOIYIIPOBOAHUKOBBIX
(hOTOTIPHEMHHKOB

M0 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona GU3NKUA U ucciaeaoBanuil uM. Jlanaay
kadeapa QpyHIaMEHTATbHBIX B3aUMOACHCTBUIA U KOCMOJIOTHH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsbl: () yac.
naboparopHsbie 3ausaTus: 30 yac.

CamocrositensHas pabora: 75 gac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocrasuin: M.B. MopnoBckoii, kaua. (pu3.-Mart. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl GyHAaMEHTAIBHBIX B3aUMOAEHCTBUI 1 kocMornoruu 04.04.2022



AHHOTANMA

Kypc nmaer cBeneHust CTyneHTaM O COBPEMEHHBIX OKCIIEPUMEHTAIBHBIX YCTAHOBKAaX, B KOTOPBIX JUIS
pPETUCTPALK YaCTHUIl UCTIOJIB3YIOTCSI IPHOOPBI C PETHCTpALMell CBETOBBIX UMITYJIbCOB. Takke 00CykKaaroTcs
BO3MO)KHOCTH TPUMEHEHHS HOBEHIIMX ITOJYIPOBOJAHUKOBBIX (DOTOAMOIOB KAaK B HCCIECIOBATEIbCKUX
(U3MYECKUX yCTaHOBKAaX, TaK W B HapoaHOM xo3sicTBe (MemuiuHa - [IOT Ttomorpadwl, Ouomorus -
MUKPOCKOIIBI, TPAHCIIOPT - JTUAAPHI U T.1.).

OOcyxgaercss MPUHIMI PabOThl OCHOBHBIX CYLIECTBYIOUIMX (DOTOAETEKTOPOB, MapaMeTpbl M IMPUHIIMIIBI
BBIOOpA LTS SKCIEPHUMEHTOB UX KOMIOHYIOMIMX (CHUHTUIUIATOPOB, CBETOBOIOB, OCHOBHBIX (DOTONIPHEMHHKOB
u 1.71.). [Ipn 3TOM ynop aenaercst Ha 006CyXI€HHE MYIbTUIIUKCEIBHBIX JJABUHHBIX (POTOIMOIOB.
JlaGoparopHble pabOThI MPU3BAaHBI OCBEXKUThH 3HAHUS, MOITYyYEHHbIE B MPEABIIYIIMX CEMECTpax, 3aKpenHuTh
HOBBIC M TIOJNyYHTh HABBIKH CaMOCTOSITEIILHOTO IUIAHMPOBAHUS, MPOBEACHUS DKCIIEPUMEHTa U 00pabOTKH
pe3yasTaToB. BaKHbBIMM SBJISIOTCS MOHMMAHHE CTYJCHTAMH 3HAUE€HHH HM3MepsSeMbIX MapaMeTpoB yCTaHOBOK
(BpeMeHHbIE, aMILTUTYIHbIE pa3pemieHus, 3pHEeKTHBHOCTH, ITyMOBBIE XapaKTEPUCTUKH H TIP.)

1. leau u 3apauun

eap AUCUMNIMHBI
* OCBOCHHUE CTYJCHTAMU TEOPETHUECKUX U DKCIIEPUMEHTAIBHBIX OCHOB Pa0OThl HOBBIX COBPEMEHHBIX
JETEKTOPOB YaCTUI[ HAa OCHOBE MYJBTUIHMKCENBHBIX JIABUHHBIX (DOTOAMONOB © HOBEHIIHX
CIMHTHJUISIITUOHHBIX KPUCTAIIIOB;
. O03HAaKOMIICHHE C BO3MOXKHOCTSMH WX TNPUMCHEHHUS KaK B HOBEHUIIUX WCCIIEIOBATEIbCKHX
(hM3HUeCcKNX yCTaHOBKAX, TaK U B HAPOIHOM XO3SIICTBE.

3agaum AUCUUILUITHHBI
* (opmupOoBaHHE Yy CTYIEHTOB 0a30BBIX 3HAHHW B 0ONACTH (U3UKH PaOOTHI MOIYIPOBOIHUKOBBIX
($oTONMONOB, pETUCTPAllMU YaCcTUI] B CUMHTWIISIIMOHHBIX KpUCTaIaX, (OPMUPOBAHUE MMOHUMAHUS
NPUHIIMIIOB BHIOOpa HEOOXOIUMBIX IETEKTOPOB JUIS TOCTABICHHOW HMCCIIEAOBATEILCKON (DU3NUECKOI
3a1a4u;
* o0yueHHE CTYIEHTOB METOJaM IIOJNy4eHHs 0a30BBIX XapPaKTEPUCTHK JETEKTOPOB, B YaCTHOCTH
BPEMEHHBIX M aMIUIMTYIHBIX pa3pelleHHid, IIyMOBBIX XapaKTEPUCTHK, (HOPMHPOBAHHME y CTYIEHTOB
MOHUMAaHUSI MEXaHU3MOB MIPOIIECCOB, 3 KOTOPHIX CKJIAJIBIBAIOTCS BEIMYMHBI ATUX TAPaMETPOB;
* 00yueHHE CTyIEHTOB METOIy OBICTPBIX PACUETOB (OIIEHOK) KOHEYHBIX ITapaMEeTPOB JETEKTOPOB I10
W3BECTHBIM BEIIMYMHAM XapaKTEPUCTHK BXOJSIIMX B COCTAaB JETEKTOpa KOMIIOHEHTOB (HAmpuMep,
ycuiIeHuto (GpoToauosa, INIOTHOCTSIM, CBETOBBIX0/IaM KPUCTAJIJIOB U T.11.);
*  oOydYeHHE CTYICHTOB (C HCIIOJB30BaHHEM HW3BECTHBIX MAaTEMaTH4YEeCKHX METOIOB) IOIyYCHHIO
[apaMeTpoB XapaKTEPUCTHUECKUX IHKOB B CIEKTPax C pa3deleHHEM MHOKECTBEHHBIX ITHKOB MU
BBIJICNICHUS (POHA;
. U3y4EeHHE OKCIIEPHMEHTAJIbHBIX METOAOB JETEKTHPOBAHUS  YACTUI[ C HCIOJIB30BAHUEM
(OTONETEKTOPOB HAa COBPEMEHHBIX YCTaHOBKax C (hopMHpOBaHHEM IOHMMaHHs TPUHIUIIOB BHIOOpA
THUIA TAKUX JIETEKTOPOB;
. uHpopManus O CMEXHBIX 3aJadax IPUMEHEHHUs (OTOAETEKTOPOB B HAPOAHOM XO3SHCTBE
(MenuuHA, MUKPOOUOJIOTHS U T.11.);
* uHpOpMANHS CTYJCHTOB O MIPOBOANMBIX HHHOBAIIMOHHBIX Pa3pabOTOK HOBBIX IOIYIPOBOIHUKOBBIX
JIaBUHHBIX (POTOANOAOB U AETEKTOPOB YAaCTHIl HA UX OCHOBE B MUPE.
* (opMHpOBaHHE HABBIKOB HCIIOIB30BAHHS COBPEMEHHOW AIICKTPOHHOW ammaparypbl CHCTEM cOopa
nHpopManuu, GOpMUPOBAHUE TOHMMAHUS METOJIOB W TPUYHMH BHIOOpA TOW MM WHOW KOH(MUTYpaluu
cucteM coopa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cucremoii ¢pynnamentanpabix |OIIK-1.1 3HaeTr W© CIOCOOEH  HMCHOJB30BaTh B
HAyYHBIX 3HAHHI B O0JIACTH npoeCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
(hM3HKO-MaTeMaTHIEeCKUX HayK Hay4YHbIC 3HAHUA B 007aCTH (PU3UKO-MATEMATHIESCKUX HAYK




OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poheCcCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00nactu npodeccrnoHansHON
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOy4YaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnnocoOeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamMmm) B U30paHHON TpeMETHON 00JIaCTH

[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb.

- MECTO U POJIb JETEKTHPYIOIINX CHCTEM B HAYYHBIX HCCIICIOBAHUSIX;
- COBpPEMEHHbIC TPOOJIIEMBbI JKCIIEPUMEHTAILHOW (U3UKW B 3aja4ax sigepHOW (PH3MKK U (DUBHKH

QJICMCHTAPHBIX YaCTHUI] |

- IPUHIMITBI TEOPHU PETHCTPALIMY YaCTHI] B ICTCKTHPYIOIMX CUCTEMAX;
- IPUHIIMITBI paOOTHI HOTOAETEKTOPOB U, B YACTHOCTH, KPEMHHEBBIX (DOTOIETEKTOPOB;
- HOBeWIMe pa3paboTKy U 00JacTH MpUMEHEHHUsT (OTOJCTEKTOPOB B (DU3HKE U HAPOJHOM XO3SHUCTBE.

YMETb:

- 3()(eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETHYECKHE KOMIIOHEHTHI HAyKH: MOHATHS, CYXIACHHS,

YMO3AaKJIKOYCHHNA, 3aKOHBI;

- IPEACTaBUTh ITAHOPAMy YHHBEPCAIbHBIX METOJIOB U 3aKOHOB COBPEMEHHOMN (PU3UKHU;
- IJTAHUPOBATh ONTUMAIBHOE TPOBEICHUE IKCIIEPUMEHTA.

BJIAJIETh:

- IJJAHUPOBAaHUEM, TOCTAHOBKON 1 00pabOTKOM pe3ynbTaToB (PU3NYECKOTrO SKCIEPUMEHTA;

- HAy4HOW KapTUHOU MUpa;
- HaBbIKAMH CaMOCTOSATEIbHOMN paboThl;

- MaTEMATUYCCKUM MOJCIMPOBAHUEM (bHSquCKI/IX 3aJga4.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
BBenenne B IIPUHIMIIBI a0oThI
1 A - P 10 10 25
(hoToJIeTEKTOPOB
2 Kpemnuebie poToyMHOKUTEN 10 10 25
Hcnons3oBanue KPEMHHEBBIX
3 dhotonromon B COBPEMEHHBIX 10 10 25
(U3NYIECKUX IKCTIEPUMEHTAX
Hroro yacos 30 30 75
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeniam)

Cemecrtp: 2 (Becennuit)

1. BBenenue B npuHIHMIIEI pabOThI POTONETEKTOPOB

dusnueckne npuHUMIIE paboTel. BHemHmnit dorosddekr. Bayrpennuit poroaddexr. OcHoBHBIC
TUNBI (POTOAETEKTOPOB, oOmue mapamerpsl. PoTo3MeKTpoHHbIe YMHOXHUTENU. [IpuHImn paGoThl,
ycuiieHue, KBaHTOBast 3(ppekTuBHOCTh. BimsiHue MarHUTHOTO TOJA HA yCHIIEHHE. DHEPreTHUecKoe
paspelieHue 1 Iym

2. KpemumneBble poTOyMHOXKUTEIN

[Tpuanun paboTel. DKBUBaNEHTHas cxeMa. Bonpr-amnepHas xapakrepuctika. [lonsTre HanpsKeHus
npo6osi. MexanusMm rameHusi gaBuHbl. OCOOEHHOCTH W IMPEUMYILECTBAa B CPaBHEHHUU C IPYTUMHU
tunamu  (potoneTekTopoB. Yeusenue SiPM. MeTonbl omnpeneneHus YCWICHUST W3 aMIUTUTYIHBIX
cnekTpoB. TemMHOBOH TOK. MexaHW3M BO3HUKHOBEHHUS. 3aBHCHUMOCTb OT HAalpsDKEHUS U
Temneparypbl. MeTozbl I0AABICHUS UMILYJIbCOB, BBI3BAHHBIX TEMHOBBIM TOKOM. OnTudeckasl CBs3b
MEXIy suedkamu Qortoanona. MexaHW3M M CIOCOOBI IOJABJICHUS. 3aBUCHUMOCTb BEJIUYHHBI
ONTUYECKON CBSI3U OT HaIpPsDKEHUs. MeTox ompezeseHusl ONTHYECKOM CBSI3UM U3 aMIUIMTYAHBIX
cnektpoB. [locinenmiynbebl. MexaHu3M  BO3HMKHOBEHHSI W CHOCOOBI WX  TOJABJICHUS.
OddektuBHoCcTh  peructpanuu  ¢oroHoB. Ilapamerpwl, ompexaenstomue  3PHEKTUBHOCTh
peructpanuu. Ctpykrypa (QOTOAMOJOB ¢ MAaKCHMAaJIbHON YyBCTBUTEJIBHOCTBIO B CHHEH M 3€JCHOM
obnactax cnekrpa. [luHamuueckuil nuana3zon ¢oroanonos. CriocoObl yBeIUYEHHs TUHAMUYECKOTO
nuanaszoHa. TemnepaTypHas 3aBUCUMOCTD HaNPsDKEHUS MPO00si M yCHIIEHUS POTOANOI0B.

3. Ucnonw3oBaHue KPCMHUCBBIX (1)OTOI[I/IO,[[OB B COBPpCMCHHBIX (1)I/ISI/ILICCKI/IX OKCIICPUMCHTAX

OcHOBHBIE CBOWCTBa (DPOTOAMONOB, ONPEAENAIOIIME MX HCIOIb30BAaHME B OIKCIIEPUMEHTAX.
Henocrarku ¢dorommonoB. OcHOBHBIE METOABI CheéMa CBETa C JETEKTOPOB OOJBIIUX Pa3MEpOB.
[TpuHmMn pabGoTBl  ONTHYECKUX  BOJIOKOH. CBolicTBa OCHOBHBIX BHUJOB HCIIOJIb3yEMBbIX
CHUHTWUISTOPOB.  TpurrepHsie  cuctembl. CrnocoObl  monmaBieHUst (POHOBBIX  HMITYJILCOB.
Kanopumerpsl ¢ HCIOIb30BAaHMEM KpPEMHHEBBIX (DOTOyMHOXKHTENIEH. MeToasl chema CBeTa C
COUHTWILIATOPOB. COBpEMEHHBIE TPEKOBBIE CHUCTEMBl C HCIOJIb30BAHUEM CIMHTHILISLHOHHBIX
BOJIOKOH M KpeMHHUEBBIX (oroymHoxuTenei. [IpocrpancTBenHoe paspemnicHue. Mcmonb3oBaHue
KPEMHHEBBIX (POTOYMHOXHTEJCH B YepeHKOBCKHUX cueTunkax. RICH-gerexTopsl — nmpuHIUI paboThl
U METOIbl ONTHMHU3AIMKU cBeTocOopa. OCHOBHBIE YCTAaHOBKM, HCIIONB3YIOIINE KPEMHHUEBbIC
¢doroanonsl. IlpuMeHeHne KpeMHHUEBBIX (POTOAMONOB B MEAULIMHE, OUOJIOTHH, TPAHCTIOPTE U T.A.




5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

HeobxonnMoe obopynoBaHue Jis JISKIUNA: KOMIIBIOTEP B MYJIBTUMEIUITHOE 000pyI0BaHue (ITPOEKTOP,
3BYKOBasi CHCTEMa)

HeobxonumMoe obopynoBaHue Jis 1a00paTopHBIX paboT: aBTOMAaTU3UPOBAHHBIN CTEHT JUIT U3MEPEHUS
napaMeTpoB ¢oroaerekTopoB (B coctaBe Munucnekrpomerp CAEN, nururaiizepst CAEN, kop3uHb
CAMAC c xontposiepom, NIM, aHanoroseie 1 UQpoBbIe OI0KK cOOpa JAHHBIX, XJIaJOTEPMOCTAT,
cBuHIOBas 3ammra, nctouHnku OCI'U, nerexkropsl Ha ocHoBe DDV u kpuctamios Nal, mudpoBoit
ocuyuorpad, KOMIBIOTEPHI.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. FO.K. AkumoB. ®oToHHBIE METOBI peTUCTpany uanydeHuil. lyona. 2006

JlononHuTEIbHAS TUTEpPaTypa
1. CnpaBounuk no kpucramtorpaduu «International Tables for Crystallography»

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

https://www.caen.it/families/educational-experiments-advanced-statistics/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3aHATHSIX HCTIONB3yeTCs ClIeayIolee IporpaMHoe o0ecrieueHue:

QtPlot/ MS Office Exel - 00paboTka SkCriepuMeHTaIbHBIX JAHHBIX JJA00paTOpHBIX padoT;
MS Office Power Point - nmoka3 npe3eHTaruii;

Moodle -Bu1eOKOHPEPEHITHH.

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

CryneHT, M3y4arollui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pPE3YyabTaTC HU3YUCHUA AUCHUIUIMHBI CTYACHT HOJUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTeCTALUH.

[loka3zarenem BiajgeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHsI OTICNbHBIX TEM, BOIPOCOB, CJIEAYET OOpaIarbcs 3a KOHCYIbTALMAMHU
MIpenoAaBaTelto.

Bo3MOXeH MpoMeXyTOUHBINH KOHTPOJIb 3HAHWUHM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QpyHIaMEHTATbHBIX B3aUMOACHCTBUIA U KOCMOJIOTHH
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: M.B. MopnoBckoi, kanj. (hu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEIHHOCTH

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 CnoocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IIPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEJCHUS HAYYHOTO MCCIIEA0BAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.1 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETaMU TPUKJIQTHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

I1K-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT
(MOIETUPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yiabTare HU3yUCHUA JAUCIIMITIIMHBI

((HO3I/II_[I/IOHHO—‘IYBCTBI/ITGJ'H:HI:IG

ACTCKTOPBI Ha OCHOBC

MOJTYIPOBOJHUKOBBIX (POTOMPHEMHHUKOBY 00yUarOIUICs JOKEH:

3HATb:

- MECTO U POJIb JETEKTHPYIOIINX CHCTEM B HAYYHBIX HCCIICIOBAHUSIX;
- COBpPEMCEHHbIC TPOOJIIEMBbI JKCIIEPUMEHTAIBHOW (U3UKW B 3aja4ax sigepHOW (PH3MKK U (DUBHKH

QJICMCHTAPHBIX YaCTHUI] ,

- IPUHIUITBI TEOPHU PETHCTPAIIMY YaCTHI] B ICTCKTHPYIOIINX CUCTEMAX;
- IPUHIIMITBI paOOTHI HOTOAETEKTOPOB U, B YACTHOCTH, KPEMHHEBBIX (DOTOIETEKTOPOB;
- HOBe#IMe pa3paboTKy U 00JacT IpUMEHEHHUsT (OTOJCTEKTOPOB B (DU3HKE U HAPOJHOM XO3SHUCTBE.

yMeThb:

- 3()(eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETHUECKHE KOMIIOHEHTH HAyKH: MOHATHS, CYXIACHHS,

YMO3aKJIKOYCHHNA, 3aKOHBI;

- IPEACTaBUTh ITAHOPAMy YHHBEPCAIbHBIX METOJIOB U 3aKOHOB COBPEMEHHOHN (PU3UKHU;
- IJTAHUPOBATh ONTUMAJIBHOE TPOBEICHUE IKCIIEPUMEHTA.

BJIaJeTh:




- IJTAHUPOBAaHUEM, TIOCTAHOBKON 1 00pabOTKOM pe3ylbTaToB (PU3HUYECKOTO IKCIIEPUMEHTA;
- HAy4YHOU KapTUHOW MUpa;

- HaBBIKAMH CaMOCTOSITEIbHON paboThI;

- MaTeMaTHYECKUM MOJCTHPOBAaHHEM (PU3MYECKHX 3a/1ad.

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

[Ipumepnoe coneprkanue 1a00paTOPHBION paboTHI:
1. OObsicHeHue PUHLIHUIIOB PabOTHI cUCTEM cOOpa TaHHBIX U IETEKTHUPYIOLICH annapTyphl.
2. COopka IeTeKTHPYIOLIEH CUCTEMBI, BKIIIOUEHNE U HACTPOMKA MapaMeTpPOB.

3. CpaBHeHHE TmTapaMeTpPOB CcHUCTeM cOopa JaHHBIX Ha OCHOBE IMOJYYEHHBIX JJAaHHBIX OT
JNETEKTUPYIOIINX CUCTEM.

4. O6paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX.

[Tpumep KOHTPOJIBHBIX BOIIPOCOB K J1abopaTopHOit padote Nel:
[MosicanTh nmpunIMn padotst MAPD.

B xakux cinydasx npuMeHuMo pactpeneienue I[lyaccona.

Uro BxoauT B 3 dekruBHOCTD peructpainyu horona (PDE).
Cpennee umcio GpOTOAIEKTPOHOB.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB:
1. Kaxoit poTosddexT (BHEMHNH, BHYTPEHHHI) JIEKHUT B OCHOBE pabOThl (OTOAETEKTOPOB?

2. Tpunimn paGoThl U OCHOBHBIC MapaMeTphl (POTOAICKTPOHHBIX YMHOXHTeNeH. Kakue mapamerpbl
OOV MoryT MOBIUATH Ha BEIOOP QOTOAETEKTOPA /I (PU3NIECKON YCTaHOBKU B TI01b3y MAPD?

3. B uem 3akirouaercs I1aBHOE OTIMYKE puHIHIA padotel APD ot apyrux doroauonos?

4. Kakoli HOBBII MapaMeTp MOSABISAETCA y NETEKTOpa MOHU3MPYIOLIUX U3Iy4deHHil Ha ocHoBe MAPD
(MynerTUnIUKCENBEHOTO QoToanona) B ommmuun ot APD? Ot kakux cBoiictB MAPD 3aBucut
JUHAMUYECKUI Uana3oH U JMHEHHOCTh 3TOro napameTpa’?

5. Kak onpenensiercst koahUIMEHT yCHUIeHHs 1eTekTopa Ha ocHoBe MAPD?

6. Kakomy 3akoHy mOmUMHSIETCS paclpenesieHHe BEpOATHOCTH Ipolecca 00pa3oBaHHSA
(hotoanekTpoHoB B GoTtoperekTope? OOBSICHATH TIOYEMY.

7. Ha xakue mapameTpsl nerekropa Ha ocHoBe MAPD moryT BnusATh JTUHEHHBIE pa3Mephl MHUKCEI,
E€MKOCTb IHUKCEISl, yCUIICHUE TTUKCENs?

8. TemuoBo#l Tok. Kakme CyIIeCTBYIOT METOMBI ITOAABICHUS WMITYJIhCOB, BBI3BAHHBIX TEMHOBEIM
TOKOM?

9. Onrtuueckasi cBsI3b MEXAy suelikamu ¢oroamona. Kakue crmocoObl TOAaBICHHS TaKOW CBSI3U
UCHOJIB3YIOT KOHKYPHUPYIOLIUE MPOU3BOANTENN (POTOAECTEKTOPOB?

10. Tocneummynbcbl. Bo3MOXHO JIM HCTIOTB30BaHUE MOCIEUMITYJIBCOB JJISI MOMYUYeHHUS (U3UUECKOM
nHpopmanuu aerektopoM? Kakue cymecTByIOT criocoObl IOAABICHHS MOCIEUMITYIIECOB?

11. Yro Takoe »>¢dexrtuBHOCTh peructpanuu (orona (PDE), or kakux mapameTpoB 3aBHCUT ee
BeITU4HHA?

12. Kak BBEIUUCINTE EMKOCTH ITUKCENA?
13. Kak onpenenuts cpegHee 4uciao GOTOIIEKTPOHOB?

14. Yem ONpeACIEICTCA MPOCTPAHCTBCHHOC pPa3pCHICHUC B COBPCMCHHBLIX TPCKOBBIX CHCTCMAX C
HCIIOJIb30BAHUCM CHUHTUINIIUOHHBIX BOJIOKOH U KPEMHUEBLIX q)OTOYMHO)KHTeHCﬁ?

15. Tlouemy omHO(OTOHHBIN (MAIOPOTOHHBIN) CheM WHPOPMAIIUU B AETEKTOpax ObICTPO pa3BHBAETCS
B HayKe W NpoMbInuieHHOCTH? [IpuBecTH pUMEpHI, T1Ie OH UMEET IPHOPUTETHOE HAIIPABICHHE.

[Tpumeps! OuIETOB:
burer 1.
1.DHepreTrueckoe paspemieHue u 1mym-gpakrop OIY



2.TemuoBo#i Tok SIPM . MexaHu3M BO3HHUKHOBEHHs. BiusiHHe Ha XapaKTEepUCTHKH (OTOJACTEKTOPOB
Ha ocHOBe SIPM.

buer 2.
1. PIN -muongr. IIpuHIun paboThl 1 OCHOBHBIC CBOMCTRA.
2. 3aBUCHMOCThH BEJIMYMHBI ONTHYECKON CBsi3M OT HampspkeHus it SIPM. Meton omnpeneneHus
ONTUYECKOM CBSI3U U3 aMIUIUTYIHBIX CIIEKTPOB.
buner 3.
1. Crioco0Ob! oaBneHus (POHOBBIX UMITYJIbCOB. TpHUITEPHBIC CHCTEMBI.
2.0mpeneneHue cpefHero 4dmcia (oTO’NEKTPOHOB, MOMAaBIIMX Ha (OTOAMON (manodoToHHBIH
pexum)?
buer 4.
1. OcHOBHBIE METOJIBI CheMa CBETa C JIETEKTOPOB OONBIINX pa3MepoB. [IpuHIMI pabOTH ONTHYECKUX
BOJIOKOH.
2. uHamuveckuii quanazod GporonnooB. CriocoObl yBeIrueHHsI TMHAMUYECKOTO  JIHara3oHa.
buner 5.
1. RICH -neTexTopbl — MpUHIKIT pabOTHI U METOJIbI ONITUMHU3AIIMH CBETOCOOpa
2. Ilocnenmnynbebl B AeTeKTOpax. Mexanu3Mm Bo3HUKHOBeHUs A SIPM u OV

Kpurepun onennBanus

Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommmyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIbHOE 00OCHOBAHME MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHeHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHeHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTcpualli, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OmeHka ynOBIETBOPUTEIbHO 4 Oaiia - BBICTABISETCS CTYIACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEIOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOM HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHKa yIOBICTBOPUTEIBHO 3 Oamia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemMy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOTPAMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOH MporpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.



OueHka HEYNOBIETBOPUTENbHO | 0ayl - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIli 3a4€T MPOBOAUTCS B YCTHOH Qopme mo Owneram. B kaxmom Ounere
NpPE/ICTaBICHO JBa TEOPETHYECKWX Bompoca. [lpum mpoBemeHmm 3au€ra  oOydaromeMmycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromerocs He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



