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

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: CemuHap MO aKTyaJbHBIM poOiieMaM (PHU3HKH
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa anekrpopuznku

Kypc: 2

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOM arTectanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

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

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocraBui: B.H. Oukun, 1-p ¢us.-mat. Hayk, nmpodeccop

[Iporpamma obcyxaena Ha 3aceganuu kadenpsl snexrpodusuku 04.06.2020



AHHOTANMA
CemuHap HampapJeH Ha OCBOCHHE CTyACHTaMM (yHJaMEHTAIBHBIX 3HAHWH MO0 COBPEMEHHOH (pu3nke B TOM
quciie B 00JIaCTH ANEKTPOGU3NKH U (DU3HKH TUTa3MBI, ONITUKU ¥ (DOTOHHMKH, IKCTIEPUMEHTANBHBIX METOJIOB U
npuOOpoOB, HCIOIB3YEMBIX B  HAYyYHO-HUCCIENOBATEIbCKOW paboTe, W3y4YeHHE CIIOCOOOB  CO3MaHHSA
71a00paTOpPHBIX YCTAaHOBOK M C MX IIOMOIIBIO METOIOB HCCIEIOBaHMSA (DU3NYECKUX TIPOLECCOB B
KOH/ICHCHPOBAaHHOM, I'a3000pa3HOM COCTOSHHMH BEUIECTBA M IUIA3Mbl, a TaKke 00JIacTel MX MPAaKTUYECKOTO
npumeneHus. OCHOBHas 3a7iaya — Pa3BUTh y CTYACHTOB IIMPOKHUH HAyYHBIH KPYro30p M HaBBIKM KPaTKO U
SICHO M3JIarath CyTh pemiaeMoi 3aaauu. Jis pemeHus TakoW 3a1ad KaKIbli CTYIEHT, y4acTBys B pabore
ceMuHapa, J0JIKEH:
1. TlomroroBuTh 0030pHBIN JOKIAJA 1O HAyYHOW MpoOIeMe, pelaeMol B XOe HaydHOH paboThl B 06a30BOM
OpraHHM3alUH U BHICTYIIUTH C HUIM Ha CEMHHape.
2. IloaroToBUTH NOKJIAJ U BBICTYIIUTH C HUM Ha CEMHUHApE, I7ie CPOPMYINPOBaThH KOHKPETHYIO (pU3NIECKyIO
3a7aqy, pelracMyro B XOJ€ MOATOTOBKH MAaruCTepCKOH JMCCepTalluy, M paccKa3aTh O IUIaHE MOATOTOBKH
Hay4YHOI ImyOIMKalnuy, HOATOTOBICHHON 110 pe3ysibTaTaM paboThI.
CTyIeHT, AOJKEH, C OAHOW CTOPOHBI, OBIAACTh OOLIMM IMOHATHUHHBIM almapaTroM, a C APYrod CTOPOHHI,
JOJDKEH HAyYuTbCs TNPHUMEHSTH IOJNyYCHHBIC 3HAHUS HAa MPAKTHKE, YTO JOCTHTaeTCs CHUCTEMaTH4eCKON
paboroii B naboparopum 0a30BOi OpraHu3alMeil. YCIENHOEe OCBOEHHE Kypca TpeOyeT HampsiKEHHON
CaMOCTOSTEIILHON pabOThI KaK CTY/IEHTA, TaK U €0 HAyYHOTO PYKOBOIMTEIIS.

1. leau u 3apauu

eap AUCUMNIMHBI
OcBoenue cryneHTamMu (yHIAMEHTAIBHBIX 3HAHWHA B OOJACTH ANEKTPOGU3UKU U (PU3MUKU TUIa3MBI,
AKCTICPUMEHTAIILHBIX METOJOB W TPUOOPOB, HCIONIL3yEMbIX B HAyYHO-HMCCIIEAOBATEIbCKOM paboTe,
M3yYCHHE CIOCOOOB CO3/IaHUs JIA0OPAaTOPHBIX YCTAHOBOK M C MX IMOMOIIBIO METOAOB HCCIEIOBAHUS
(U3MYECKUX MPOIECCOB B KOHJCHCHPOBAHHOM, Ta3000pa3HOM COCTOSHHHM BEUIECTBA W IUIa3MBI, a
TaKke 001acTel X MPAKTUYECKOTO TPUMEHEHUS.

33)13‘[1/[ JAUCHUIIINHBI
3aznaanI/I yqe6H0171 JUCHUIIIIUHBI ABJISAIOTCA:

— ¢dopMmupoBaHue 0a30BBIX 3HAHWK B 007aCTH INEKTPOPUIUKU U PUIUKHU TUIA3MbI, KaK TUCIHILINHEI,
HHTErpUpYyIoLIei 001mepru3nIecKyIo 1 00IIEeTEOPETUIECKYIO TOATOTOBKY (hU3UKOB 1 0OeceunBaromen
TEXHOJIOTUYECKNE OCHOBBI COBPEMEHHBIX MHHOBAIIMOHHBIX c(hep AeATeIbHOCTH;

— o0yueHMe CTYyICHTOB MPUHIMIIAM CO3/1aHHS ONTHYECKHUX, Ja3epHbIX, CIEKTPAJIbHBIX U
ANIEKTPOHHO-ITYYKOBBIX YCTPOUCTB, BBISIBIICHHE 0COOCHHOCTEH MX (DyHKIMOHAIBHBIX XapaKTePUCTHUK;

— (GopMHUpPOBAaHUE TIOIXOAOB K BBHIMOJHEHUIO HCCIEIOBAaHWN CTYJEHTAaMH B O0JAacCTH ONTHYECKHX,
(DOTORNEKTPOHHBIX, MEKTPOPU3MUSCKUX M3MEPEHHUH B paMKax BBHINOIHEHUS paboT B JabopaTtopHsx
0a30BbIX TPEANPHUITHIA;

— NpHOOpEeTEeHHE HABBIKOB MPUMEHEHMS MONYYEHHBIX 3HAHWH B CMEXKHBIX M MEKIMCIUITMHAPHBIX
Hay4YHBIX 00JIacTsX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

OIIK-1.1 3HaeT ©W  cOocoOCH  HCIOJB30BaTh B
mpoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneet cucremoit pynnamentanbieix |OITK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBATh
Hay4YHBIX 3HAHUH B 00sacTu OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCcCHOHABLHON ESTENbHOCTH

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

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




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

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil mpodeCCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

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

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTPAMMHBIX ITPOTYKTOB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUST HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAay4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH  BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBOeHUS JTUCIUIUTHHBI 00y4YaronInecs JOKHBI

06H_[I/Ie noAXOoAbl K PCIICHHUIO IMPUKIAJIHBIX W TCOPECTHYCCKHUX 3alaqd (1)I/ISI/IKI/I n TCXHHUKHN

IIOJIb30BATHCAA CBOMMMU 3HAHUAMHU IJId PCHICHUS (i)}/HI[aMCHTaHBHBIX, MPUKIAJHBIX 3ada4 U

OCBanBaTb HOBBIC MNPCAMCETHLIC 06J'IaCTI/I, TCOPECTUUCCKUC NOAXOAbl M OSKCIICPUMCHTAJIbHBIC

NOoJTydYaTh HAWIyYIIMe 3HAYCHUS IapaMeTpOB CHEKTPAIBHBIX W HMHBIX 3JIEKTPOPHU3MUECKUX

Sq)q)eKTI/IBHO HCIIOJIB30BATh IIOJYUYCHHBIC 3HAHHSA, HMCIONIUMECA MCETOAbI PCHICHUA 3aaa4d
3KCHepI/IMeHTaJ'IBHOI71 (I)I/I3I/IKI/I 1 JOCTHIKCHUA HGO6XOI[I/IMBIX TCOPCTUYUCCKUX U MPUKIAOHBIX

3HaTh:
(byHIaMeHTaIbHbIC TIOHATHS, 3aKOHBI, TEOPUU KJIACCHYECKOH U COBPEMEHHON (PU3UKH;
MOPSAKN YUCIICHHBIX BEJTMYMH, XapaKTepHbIC AJIS1 pa3IHMYHBIX pa3ieioB (GU3HKH;
COBpEMEHHbIE ITPOOJIEeMBI U METO/IbI (PU3UKH U MAaTEMaTHKH;
COBPEMEHHOTO CIIEKTPAJIbHOTO 000PyIOBaHUS.
YMETb:
abcTparupoBarhCsl OT HECYIIECTBEHHOTO MPU MOJIEIIMPOBAHUH PEATBbHBIX (PU3UUECKUX CUTYaLlUi;
TEXHOJIOTHYECKHX 3a/1a4;
JieJ1aTh NIpaBUJIbHbIE BBIBOJIBI U3 COIOCTABIIEHUS PE3Y/IbTaTOB TEOPUU U IKCIIEPUMEHTA;
MPOU3BOIUTH YMCICHHBIE OLICHKH I10 MOPSIKY BETHYUHBI;
JienaTh Ka4eCTBEHHBIE BBIBOJIBI IIPH MEPEX0/Ie K MPEeIbHBIM yCIOBUAM B U3y4aeMbIX IpoOiemMax;
BUJETH (PU3HYECKOE COepKaHUE B TEXHUUECKHX 3a/1a4aX;
METO/IMKH;
YCTaHOBOK Pa3jIMYHOI0 Ha3HAYECHUS U MIPABUIBLHO OLICHUBATh CTEIIEHBb X J0CTOBEPHOCTH;
pE3yNbTaToB.
BJIaJIETh:

HaBBIKAMU OCBOEHUS OOJBIIOT0 00beMa HHPOPMAITUH;
HaBBIKAMH CaMOCTOSITEIbHOU paboThI B 1aboparopun U MHTEpHETE;
KYJIBTYPO# IOCTAaHOBKU M MOJCIMPOBAaHUs (HU3HMYCCKUX 3a/1a4;
HaBBIKAMH TPaMOTHOW OOpaOOTKH pPE3yJbTaToOB OIBITa M COIOCTABJICHUS C TEOPETHYSCKUMHU

JaHHBIMU;

HpaKTI/IKOﬁ HCCIICAOBAHUA U PCHICHUA TCOPCTUUCCKUX U MPUKIIAAHBIX 3a/1a4,
HaBbIKaMH TCOPCTUYCCKOI'O aHaJnM3a PCAJIbHbIX 3alda4d, CBA3AHHBIX C CO3JaHUEM COBPEMCEHHOIO
CIICKTPAJIbHOTO U, NPUKIIAJIHBIX U MCOAUIIMHCKUX HCCHGHOB&HHﬁ.




4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
No Tema (pazmen) TUCITUTUIHHEL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Ucrounuky nznyueHus 3 1
) @u3uKa  IKCTPEMAJBHBIX  COCTOSIHUM 3 )
3 TepMosiiepHbIE peakuu 3 1
4 WUmnynbcHas SHEpreTuKa u 3 )
CHJIBHOTOYHAsl JJIEKTPOHUKA
5 Korepenrtnsie nporieccsl 3 1
6 Panuanmonnsie mporeccel 3 2
7 Henuneitnsie mporeccel 3 1
] W3nyuenne B IUIa3MEHHO-ITyYKOBBIX 3 )
cucreMax
9 Teopus OTHOCUTEIBHOCTH 3 1
10 |CxopocTh cBeTa 3 2
Hroro yacos 30 15
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.eq.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 3 (Ocennuit)
1. McTouyHMKN U3TydeHUs
HcTouHuK KeCTKOTO PEHTI€HOBCKOTO U3Ty4YeHHUs. ICTOYHUK MATKOTO PEHTTEHOBCKOTO M3JIy4CHUSI.
2. ®u3nKa 3KCTpEMAbHBIX COCTOSTHUH

CucTteMsl ¢ BEICOKOH IIJIOTHOCTBIO BIIOXKCHHOU OHCPIrUuu.
Ocobennoctu MMPOTCKAHUA (1)I/ISI/I‘{€CKI/IX MIPOICCCOB B OKCTPEMAJIbHBIX YCIIOBUAX.

3. TepmosiepHbIE pEAKIIUT

Brlnenenre sHEpruu Npy TEPMOSIAEPHBIX PEAKIUAX.
WNHepruanbHbIA U Ta3epHBIA TEPMOSACPHBIM CHHTES.

4. MrrynibCHAsI PHEPTETHKA W CUIILHOTOYHAS SJIEKTPOHUKA
DJNEKTPOHUKA OOJBIIINX MOITHOCTEH.

BricTponpoTrekaroiue mpoueccsl.
NwmrrynscHast 3HEpreTHKa.



5. KorepentHsle nporeccsl

WmnynbcHas 3HEpreTUKa U CUJIbHOTOYHAS 3JIEKTPOHMKA.

6. PaguanmonHbie MpoIeCcCh

CrioHTaHHOE UM MHIYLUPOBAaHHOE M3JIy4€HHE B KBAHTOBOM M KJIACCUYECKOM IIOJXOE.
WnaynupoBanHOe U3TyuyeHHE KakK MPoLecc aBTO(a3upoBKH B COOCTBEHHOM PaJHallMOHHOM TIOJIE.

7. HenuHelHbIE IPOLIECCHI

OcHoBHBIE HeNMHEWHBIE 3((eKThl — pacmal KOTepeHTHOCTH W CTOXAaCTHU3alUsl ABMXKEHHS.

NHnayuupoBaHHOE H3IIy4YEHHE B3aUMOJEHCTBYIOIIMX YAaCTUI[ KaK TIPOSBICHHE paJUalliOHHOM
HEYyCTOUYHUBOCTH.

8. HSJ’Iy‘IeHI/Ie B INIA3BMCHHO-ITYYKOBBIX CUCTEMAX

UepeHKOBCKOE H3IyuYeHHE B IJIa3MEHHO-ITYYKOBBIX cHcTeMaX. AOCONMIOTHasE M KOHBEKTHUBHAs
HEYyCTOWUYMBOCTb XOJIOMHOIO ITy4Ka. BiusHUE KOHEUHON TEMIIEpaTyphbl.

9. Teopusi OTHOCUTENBHOCTH

CkopocTthb cBeTa. PensTuBucTCKas MEXaHHKA.
I'paButanuonnsie 3 dexts 1 Macca hoToHa.

10. CropocTs cBeTa

CkopocTh cBeTa B MaTepUalbHbIX cpefax. CKOpocTh cBeTa B (JOTOHHBIX KpHCTalaX. 3ame ieHue
CBETa U JIOKanu3auus (OTOHOB.

CBepXCBETOBBIC UMITYJIECHI B YCHIIMBAIOIINX cpeaax. Dddexr Hommiepa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. KBanToBas mexanuka. Teopernueckuit MunumyM [ Tekcr], Teopernuecknit Muaumym/JI. Cacckun,
A. ®punman, -CI16., [Turep, 2015
2. CoBpeMeHHas snektpoauHamuka [Texcer] : [B 2 4.]. Y. 1 : Mukpockonuueckas Teopus : yue0.
nocobwue st By3oB / B. B. bareirun, U. H. Tonteirun .— M. ; MxkeBck : MTH-T KOMIIBIOTEpHBIX
nccneqoanuii, 2003 .— 736 c.
3. Hanomma3monuka [Tekct]/B. B. Kitmmog, -M., ®usmariut, 2010

JomonanTtenyHas uTeparypa
1. ®usnueckas kocmonorus [Teker]/B. H. Jlykam, E. B. Muxeesa, -M., ®usmaraut, 2010
2. Science 2009, 326, p. 272
3. Kapmames H. C. YOH 2009, 1. 179, Nell, c. 1191
4. Journal of Physics: Conference Series 653 (2015) 012017
5. ITucema B XKOTD, 2016,Tom 103, BeIIL 5, c. 402 — 407.



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

1. http://lebedev.ru— mopran PenepanbHOro rocyJapCTBEHHOTO OIOKETHOTO YUPEKICHUS HAYKH
dwusnueckoro nctutyta uM. [1.H.JIeGenesa Poccuiickoii akajemun Hayk.

2. http://www.edu.ru — denepanbublii mopran «Poccuiickoe o0pazoBaHuey.

3. http://benran.ru —OuOIMOTEKA 1O €CTECTBEHHBIM HaykaM Poccuiickolt akajieMun Hayk.

4. http://www.i-exam.ru — equHbINA IopTan MHTEpHET-TecTHpoBaHus B chepe oOpazoBaHusl.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansaTHSX MCHONB3YIOTCA MYJIBTUMEIUUHBIE TEXHOJIOTUH, BKIIOYAS IEMOHCTPALIMIO TPE3CHTAUH.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, OKEH, C OHOM CTOPOHBKI, OBJIa/IETh OOIIUM ITOHSATHIHBIM allaparoM, a ¢ JPyroil CTOPOHHI,
JIOJDKEH HAy4YUThCS TIPUMEHSITH MOJTyYeHHbIE 3HAHUS HA TIPAKTHUKE, YTO JIOCTHTAETCS CHCTEMAaTHYeCKOM
paboToii B 1aboparopuu 0a30BOM OpraHm3aiyieil. YCIENHOe 0CBOSHUE Kypca TpeOyeT HampsKEHHOM
CaMOCTOSTEIbHOM pabOoThI CTy/IEHTA.

[Tokazarenem BiajeHUs MaTepuajoM CIY’)KHT YMEHHE TOATOTOBUTH MPE3CHTAIUIO JIOKJIAJNa, YETKO U
SICHO JIOHECTH €r0 OCHOBHOE COJIepKaHWe, YMEHHUE JIOHECTH JI0 ayJAUTOPHH CYTh PEIaeMON B X0
paboThI pu3MUECcKOl 3aa4u.



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 anekrpopuznku

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3zpaGoTunk: B.H. OukuH, n1-p ¢pus.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

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

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

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

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-4 Crioco6eH ycIenHo peanu30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHATM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIIEIOBAaHHN B
paMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynerare usydenust aucuMIUIMHBI «CeMHHAp MO akTyaJbHBIM HpoOiemaM (u3ukm» oOyuaromuiics

JIOJDKEH

3HAThb:

(dyHIaMeHTaIbHbIC TOHATHUS, 3aKOHBI, TEOPUHU KIACCUYECKON U COBPEMEHHOM (DH3HKH;
HOPSIIKY YUCIICHHBIX BEJIMYMH, XapaKTEePHbIE AJIS Pa3JINUHBIX Pa3/esioB (PU3UKY;
COBpEMEHHBIE MPOOJIEMBI M METOABI (PH3UKU 1 MATEMATHKH;
o0Imue MOAXoAbl K PEIICHHI0 MPUKIAJHBIX M TEOPETHYECKMX 3anad (HU3MKH U TEXHHUKH
COBPEMEHHOTO CIIEKTPaJILHOTO 000PYIOBaHUSI.

yMeTh:




a0CTparupoBaThCs OT HECYIIECTBEHHOTO IPU MOJICITUPOBAHIH PEaTbHBIX (PU3NUECKUX CUTYALHii;
HOJIB30BAThCSl CBOMMH 3HAHUSIMU JUIS peUIeHHs (yHIaMEHTANIbHBIX, NPHUKIATHBIX 337ad U
TEXHOJIOTUYECKUX 33/1a4;
Jie1aTh NPaBHIIbHBIC BBIBOJIBI U3 COIIOCTABIICHUS PE3YJIBTaTOB TEOPUH U SKCIICPUMEHTA;
MPOM3BOIUTH YHCIICHHBIE OLIEHKH I10 MOPS/IKY BETMYHHBL;
JieIaTh Ka4eCTBEHHBIC BBIBOJIBI IIPH MIEPEXOIE K MPEACIBEHBIM YCIOBUSAM B H3y4aeMbIX IpoOiIeMax;
BUJIETh (pU3MYECKOe COIepIKAHNE B TEXHMUYECKHX 3a/1a4ax;
OCBaMBaTh HOBBIC NPEIMETHbIC O0JACTH, TEOPETHYECKUE MOAXOABI M IKCIICPUMEHTAIbHBIC
METOJIMKH;
NOJIy4aTh HAWIy4yIlUe 3HAYEHHs I1apaMeTPOB CHEKTPAIbHBIX M HHBIX JJIEKTPOPH3UIECKUX
YCTaHOBOK Pa3JIMYHOTO Ha3HAYCHHUS M IPABUIILHO OLICHUBATh CTETICHb X JIOCTOBEPHOCTH;
3¢ dexTUBHO WCIONB30BaTh MOJYYCHHBIC 3HAHMS, HMMEIOLIMECS METOIbl PELICHUs 3ajad
OKCIIEPUMEHTAIBHOW (M3UKH ISl JOCTHIKCHUS HEOOXOIUMBIX TEOPETUYECKHX U IPHKIAIHBIX
PE3yJIbTaToB.
BJIaJIeTh:
HaBBIKAMU OCBOEHUS OOJBIIOT0 00beMa HHPOPMAITUH;
HaBBIKAMH CaMOCTOSITEILHOU paboThI B 1aboparopun U MHTEpHETE;
KYJIBTYPO# IOCTAaHOBKU M MOJCIMPOBAaHUs (HU3HYCCKUX 3a/1a4;
HaBBIKAMH TPaMOTHOW OOpaOOTKH pPE3yJbTaToOB OIBITa M COIOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMU;
MPaKTHKOW UCCIICOBAaHMS M PELICHUS TEOPETUICCKUX U NMPHUKIIAJIHBIX 33]1a4;
HaBbIKAMH TEOPETUYECKOTO aHAlM3a PEaJIbHbIX 3aJa4, CBA3aHHBIX C CO3JaHHEM COBPEMEHHOIO
CIIEKTPAJIBHOTO M, IPUKIAIHBIX H METUIIMHCKUX HCCIICAOBAHUM.

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

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBIM OMpPOC B
HayaJie 3aHsATHs WIN B KOHLE 3aHATUS 110 IPOUIEHHOM TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIPOCOB:

Kakas ¢usndeckas npobinema ucciieayeTcst B HayqHoU rpymie?

Kakue nepcnekTHBBl OTKPBIBACT pelIeHNe JaHHOH MpooaeMbl?

Kakue ¢pynnameHnTanbHble BONPOCH 3aTparuBaeT pelieHue JaHHOH npoOieMbl?

KakoBbl BO3MOXKHBIE IPUIIOKEHUS pELICHUE TaHHON poOIeMbl?

B kakux Hay4HBIX LEHTPaX 3aHUMAIOTCSI peIIEHUEM CXOXKHUX IpolieM?

Cy1ecTByeT J1 Hay4HOE COTPYIHUYECTBO U KOOTEpalysl ¢ APYTUMH HAyYHBIMU LEHTPaMH?
Kakas ¢usndeckas 3aaua perraercsi B MarucTepckoit padbore cryaenra?

AN i

OTHOCUTCS JIU 3Ta 3aZiaya K YucCiry [JIABHEIX ?
9. Kakue TCOPCTUYCCKUC NOAXOAbI UCITOJIB3YOTCA IIPHU PCHICHUN ,E[aHHOfI sax[aqn?
10. Kakue BRIYMCINTEILHBIC MCTOAbI UCITOJIB30BAHBI TP PCIICHHUN ,I[aHHOﬁ 3a;[aq1/1?

11. Kakoe 3kcriepuMeHTaIbHOE 000pYI0BaHUE IPUMEHSIETCS NP PELICHUH AAaHHOM 3a/1a4i, HACKOJIBKO
OHO COBPEMEHHO?

12. YUto coOCTBEHHO U3MeEpSIETCs B dKCIIepuMeHTe?

13. C kaKoif TOYHOCTBIO TIPOU3BOASTCS U3MEPEHUS, KAKOBA MTPUPOIa BO3ZMOKHBIX OITHO0K?

14. B yem HOBH3HA pelraeMon 3a1a4uu?

15. KakoBsl aTars paboThi?

16. C kakumu mpodIeMaMu IPUIIIIOCH CTONKHYTHCS MPH PEIICHUH 33]1a9u?

17. Ha kakux Hay4HbIX KOH(QEPEHIMIX MPEICTABISINCh MaTepHalibl paboThl, KAKOBA OLIEHKA PaOOTHI?
18. Bo3MOHBI T APYTUE MOAXOABI K PEIICHUIO TOCTaBICHHON 3a1aun?

19. TTouemy ObLT BEIOpaH MOJXOJ, PeaTU3yeMbIii B MATUCTEPCKOH pabote cTyaeHTa?

20. B yem coCTOUT TUYHBIN BKJIAJ CTy[EHTa B pEIIeHHE 3a1a4n?

21. KakoBsI JanpHeHIIINE MepCIeKTUBEI B MTPOIOJIKEHUN HAYYHOH pa0oThl B BBIOpaHHOM HaIlpaBlieHUH?



22. Yro xoTenoch Obl YIyYIIUTh B CHUCTEME IOATOTOBKE MarucTpoB M OakanaBpoB Ha Kadenape
anexTpopusnke?

Kputepun onennBanus

Onenky «ommmyHo (10)» 3aciTy’)KWBaeT CTYJEHT, OOHApYHBIIUH BCECTOPOHHEE, CUCTEMAaTHUECKOE U
DIyOOKOe 3HaHUE HCCIeIyeMOM 3a/laud, aKTHBHO pa0OTaBIIMH HAa CEMHHAPCKHX, JIAOOPaTOPHBIX
3aHATHUAX, pa3OMparolMiics B OCHOBHBIX HAayYHBIX KOHIEHIMAX [0 H3y4aeMbIM BOIIPOCAM,
MPOSIBUBIINK TBOPYECKHE CIIOCOOHOCTH M HAay4YHBIA MMOAXOJ B MOHMMAaHUM M M3JIOKEHHH MaTepHuaa,
OTBET OTIMYaeTcs OOrarCTBOM M TOYHOCTHIO HCIIOJIB30BAHHBIX TEPMHUHOB, MaTepuasl H3J1araercs
MOCJIEI0BATEIbHO U JJOTHYHO.

Onenky «oTau4HO (9)» 3acimyXHMBaeT CTYIEHT, OOHAPYKHMBIIUN BCECTOPOHHEE, CHCTEMATHYECKOE W
DIyOOKOe 3HaHUE HCCIeIyeMOM 3a/laud, aKTHBHO pa0oTaBIIMH HAa CEMHHAPCKHX, JIAOOPAaTOPHBIX
3aHATHUAX, pa3OMparolIMiics B OCHOBHBIX HAay4YHBIX KOHIENIMAX [0 H3y4aeMbIM BOIIPOCAM,
MPOSIBUBIINN TBOPYECKHE CIIOCOOHOCTH M HAay4YHBIA MMOAXOJ B MOHMMAaHUM M M3JIOKEHUH MaTepHuaa,
OTBET OTIMYAETCS TOYHOCTBIO UCIOJIB30BAHHBIX TEPMUHOB, MaTepuall U3JIaraeTcs MmocieoBaTeIbHO U
JIOTUYHO.

Onenky «oTauuHO (8)» 3aciayXKMBaeT CTYACHT, OOHAPYKHUBIIUH CHCTEMATUYEeCKOEe W TITyOOKOe 3HAHHE
UCCIIEAyeMOH 3a7a4yd, AakKTUBHO palOOTaBUIM HA CEMHHAPCKUX, JIa0OpaTOPHBIX 3aHATHUSX,
pa3Ouparomuiicss B OCHOBHBIX HAyYHBIX KOHLEMIMAX I10 M3y4yaeMbIM BONpOCaM, IPOSBUBIINIHA
TBOpYECKHE CHOCOOHOCTM M HAy4YHBId IOAXOX B IMOHMMAaHUM W HU3JIOKEHWH MaTepualia, OTBET
OTJIMYAeTCs TOYHOCTBIO MHCIOJIB30BAHHBIX TEPMUHOB, Marepuall M3Jaraercsi IOCIeJOBaTEIbHO U
JIOTUYHO.

Onenky «xopomio (7)» 3aciay>kKMBaeT CTyACHT, OOHAPY>KUBIINN CUCTEMAaTHYECKOE 3HAHUE HCCIIeyeMO
3aJjaudl HE JOMYyCKAIOIIUN B OTBETE CYIIECTBEHHBIX HETOYHOCTEW, pabOoTaBIIMKA HAa CEMHHAPCKHX,
nab0paTOPHBIX 3aHATHAX, Pa3OMUPAIOIIMICS B OCHOBHBIX HAYYHBIX KOHIEMLHUAX MO H3yYaeMbIM
BOIIPOCAM, MPOSBUBIINII TBOPYECKHE CIIOCOOHOCTH M HAy4YHBIH MOAXOJ B MOHMMAHHM M HM3JI0KECHUH
MaTepurasna, MaTepHuall u3aaraercs Mocie10BaTeIbHO U JOTHYHO.

Onenky «xopomo (6)» 3acily’XMBaeT CTYACHT, OOHApPYXHBIIMK JIOCTATOYHO IIOJHOE 3HAHHE
HCCIIeAyeMON 3aJlaud He JOMYCKAalolIMii B OTBETE CYNIECTBCHHBIX HETOYHOCTEW, paboTaBmIMi Ha
CEMHHAPCKHUX, J1a0OpaTOPHBIX 3aHATHAX, Pa3OUparoIIMiicss B OCHOBHBIX HAyYHBIX KOHUEMNIMAX MO
M3y4aeMbIM BONpPOCaM, MPOSBUBIINI TBOpYECKHE CHOCOOHOCTH M HAay4HbIM MOIXOA B MOHUMAHUH U
M3JIO)KEHUU MaTepHrala, MaTepua U3J1aracTcs MoCcaeI0BaTeNbHO.

Onenky «xopomo (5)» 3acimyXHBaeT CTYICHT, OOHApYXMBIIMK 3HAHHE HCCIEAyeMOH 3aJadd He
JOIYCKAIOIINI B OTBETE CYIIECTBEHHBIX HETOUYHOCTEH, pabOTaBIINI HAa CEeMUHAPCKUX, J1a00OPaTOPHBIX
3aHATUSAX, Pa3OUpaOMIUiiCss B OCHOBHBIX HAyYHBIX KOHUENIMAX IO H3y4aeMbIM BOIIPOCaM,
[POSIBUBIIMN Hay4HbI IIOAXOA B IOHMMAaHUM M U3JIOKEHUM Marepuasa, Marepuan u3jaraercs
[IOCJIEI0BATEIBHO.

OLIeHKY «YyIOBIETBOPUTEIBHO (4)» 3aciayXuBaeT CTYIEHT, OOHApYKMBIIMA 3HAHWE OCHOBHOTIO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIeH
paboTel 1O mpodeccuu, He OTIMYABIIMHCS aKTHBHOCTBIO Ha TPAKTUYECKUX (CEMUHAPCKHX) M
7Ta0OpaTOPHBIX 3aHATUSX, HO OOJAJalOMUii HEOOXONMMBIMH 3HAHMSIMHM JUIS YCTPAaHEHHs II0[
PYKOBOZICTBOM IIPETIOaBaTesl JOMYIIEHHBIX OIPEITHOCTEH.

OneHKy «ylIOBIETBOpUTENLHO (3)» 3aciyKWMBaeT CTYIEHT, OOHApY>KWUBIIMK 3HAHHE OCHOBHOTO
y4eOHO-IIPOrpaMMHOT0 Marepuaja B 00bEMe, HEOOXOUMOM IS JalibHEHmeH yueObl U npencTosmen
paboTel Mo mpodeccuu, He OTIMYABIIMIICS AKTHBHOCTBIO HA MPAKTUYECKUX (CEMHUHAPCKHX) U
1a00paTOPHBIX 3aHATHUSAX, CAMOCTOSTEIILHO BBITIOJIHHUBIINN OCHOBHBIE MIPELYCMOTPEHHbIE TIPOTPAMMOi
3aJIaHus, OJTHAKO JIOMYCTHUBILIUI MOTPELIHOCTH MPU UX BBIOJHEHUH, HO 00Ia1alonMii He0OX0AUMBIMU
3HaHUSIMU JUIsl  YCTpaHEHHS I0J, PYKOBOACTBOM IMperojaBareisi HauOoyiee CyIIeCTBEHHBIX
[OIPEIIHOCTEN.

OneHka «HEyJOBICTBOPUTENIBHO (2)» BBICTABISIETCS CTYIEHTY, OOHAPYKUBIIEMY MPOOEIbl B 3HAHUAX
WIN OTCYTCTBHE 3HAHUI MO 3HAYUTEIHHOH YacTH OCHOBHOIO y4eOHO-IPOrpaMMHOIO MaTepuaia, He
BBIMIOJIHUBLIEMY ~ CaMOCTOSITENIbHO  MPEAYCMOTPEHHBIE  MPOrPpaMMOW  OCHOBHBIE  3aJaHMS,
JOIYCTUBIIEMY NPUHINIHNAIbHBIC OUIMOKN B BBIIOJIHEHUU MPELYCMOTPEHHBIX TPOrpaMMON 3a/laHuH,
He 0TpaboTaBIIEMy OCHOBHBIE NTPAKTUYECKUE, CEMUHAPCKHE, Ta00paTOPHbIC 3aHATHS, IOIIYCKAIOMIEMy
CYILECTBEHHBIE OIIMOKU MPU OTBETE, M KOTOPBIH HE MOXKET MPOJOKUTH 00yUeHNE WM MPUCTYIHUTh K
po¢eCcCHOHAIBHON eI TENFHOCTH 0€3 JOMOTHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH AUCIUILINHE.
Onenka «HEeynoBIeTBOPUTENLHO (1)» BbICTABISIETCSA CTYACHTY, HE OTBETUBILIEMY Ha 3alaHHBIE BOIIPOCHI
(oTka3 oT OTBETA).



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu mpoBenenun auddepenurpoBaHHOro 3auera obOyuarouiemycs: npepoctasisiercss 30 MHHYT Ha
noarorosky. Onpoc o0ydarolerocst He JOJKEH MIPEBbIIIaTh OHOTO aCTPOHOMMYECKOI'O yaca.



