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 HampapJieH Ha OCBOCHHUE CTyJACHTaMH (pyHIaMEHTaJbHBIX 3HAHWUH 110 COBPEMEHHOW ()U3UKE B TOM
quciie B 001acTu MeKTpoPpU3uKH U GU3UKU TUIA3MBI, ONITUKK ¥ (DOTOHHMKH, DKCIIEPUMEHTAJIBHBIX METOJIOB H
npuOOpOB, HCIOJB3YEeMbIX B  HAyYHO-HCCIIEIOBATENBCKOW paboTe, W3ydeHHe CrnocoOOB  CO3MaHUs
71a00paTOpPHBIX YCTAHOBOK M C MX I[IOMOIIbIO METOAOB HCCIENOBaHMA (PU3MYECKHX NPOLIECCOB B
KOH/ICHCHPOBAaHHOM, Ia3000pa3HOM COCTOSIHMM BEIIECTBA M IIa3MBl, a TaKKe 00NacTeil MX MPaKTUIECKOTO
npumeneHus. OCHOBHas 3a7jaya — pa3BUTh y CTYJACHTOB IIUPOKHH HAy4HBIH KPYro3op M HaBBIKH KPaTko M
SICHO M3JIararth CyTh pelraeMoil 3amauu. J[Jsi penieHus: Tako 3aJaud KaXIbld CTYICHT, y4acTBYs B padoTe
ceMuHapa, J0JIKEH:
1. TloxroroBuTh 0030pHBINA JNOKIAA 1O HAYYHOW MpoOIieMe, perraeMoi B Xo7ie HaydYHOH paboThl B 0a30BOMA
OpraHHM3alUH U BHICTYIIUTH C HUIM Ha CEMHHape.
2. IloaroToBUTH IOKJIaA M BBICTYIHTh C HUIM Ha CEMHHApeE, IJe COPMYIHPOBATh KOHKPETHYIO (U3HUECKYIO
3ajaqy, pellaeMyro B XOJ€ IMOATOTOBKM MarmcTepCcKOW TUCCEpTallid, W paccka3arh O IUIaHE MOATOTOBKHU
Hay4YHOI ImyOIMKalnuy, HOATOTOBICHHON 110 pe3ysibTaTaM paboThI.
CTyneHT, DOJKEH, C OJHOM CTOPOHBI, OBJIAAETh OOIIMM MOHATHHHBIM amllapaToM, a C APYroi CTOPOHHI,
JOJDKEH HAyYuThCsS TNPHUMEHSTH TONyYSHHbIC 3HAHWS HA MPAKTUKE, YTO JOCTUTACTCS CHCTEMAaTH4eCKOU
paboroii B saboparopuu 0a30BOi opraHuzanued. YcCIeNiHOe OCBOCHHE Kypca TpeOyeT HampsKEHHOM
CaMOCTOSTEIILHON pabOThI KaK CTY/IEHTA, TaK U €0 HAyYHOTO PYKOBOIMTEIIS.

1. leau u 3apauu

eap AUCUMNIMHBI
OcBoenue cryneHTamMu (yHIaMEHTAIbHBIX 3HAaHWM B 0ONacTH 3MeKTpoPHM3MKA M (DU3UKK TUIa3MBI,
IKCTICPUMEHTAIILHBIX METOZIOB M TMPHUOOPOB, UCHONB3YEMBIX B HAyYHO-HCCIENOBATEILCKONW pabore,
M3YYCHHE CITOCOOOB CO3/IaHUs JIA0OPATOPHBIX YCTAHOBOK M C WX IMOMOIIBIO METOMOB HCCIICIOBAHMS
(U3MYECKUX MPOIECCOB B KOHJCHCHPOBAHHOM, Ta3000pa3HOM COCTOSHHHM BEUIECTBA W IUIa3MBI, a
TaKke 001acTel X MPAKTUYECKOTO TPUMEHEHUS.

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

— ¢opMmupoBaHre 0a30BbIX 3HAHUHI B 00JACTH ANEKTPOPU3NKUA W (QUUKU TUIa3MBbI, KaK JUCIUTLTAHBI,
HHTErpUpYyIOLIe 001e(pU3NIEeCcKyI0 U 00IIETEOPETUYECKYIO MOATOTOBKY (PU3HKOB M 00ECTIEUNBaIOLICH
TEXHOJIOTUYECKNE OCHOBBI COBPEMEHHBIX MHHOBAIIMOHHBIX c(hep AeATeIbHOCTH;

— o0yueHHe CTY[JCHTOB IPHUHIMIIAM CO3JaHUS ONTHYECKUX, JIA3€PHBIX, CIEKTPAIbHBIX |
ANIEKTPOHHO-ITYYKOBBIX YCTPOUCTB, BBISIBIICHHE 0COOCHHOCTEH MX (DyHKIMOHAIBHBIX XapaKTePUCTHUK;

— (GOpMHUpPOBAaHUE TIOIXOAOB K BBHIMOJIHEHUIO HCCIEIOBAHMH CTYICHTaMH B OOJAcTH OINTHYECKHUX,
(OTORNEKTPOHHBIX, MEKTPOPU3MUSCKUX M3MEPEHUH B paMKax BBIIOIHEHHS paboT B J1abOpaTopHsix
0a30BbIX TPEANPHUITHIA;

— NpHOOpeTeHNe HABBIKOB NPUMEHEHHS IMOJTYYEHHBIX 3HAHMH B CMEXHBIX M MEXIUCHUIUIMHAPHBIX
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 cHocoOGH  WCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00sacTu OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCcCHOHABLHON ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

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




OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIacTH CBOEH |nMcciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENIBHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTh

Ha HayYHOM SI3bIKe (pOPMYITHPOBATH OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
npogeccHoHaIBHBIC 329K WCIIONIb3yeMOW B COBPEMEHHOM  HAyYHO-TEXHUYECKOU
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW JAEATEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-4 CriocoOeH ycITenTHo peain30BbIBaTh OIIK-4.1 CnocobeH NpUMEHSATH 3HAHWS W HABBIKK IIO
pelIeHne MOCTaBICHHON 3a]]auu, IPOBECTH HCIIOJIb30BaHHUIO WH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
aHaJIu3 pe3ysbTara v MPeICTaBUTh BBIBOABI, TEXHOJIOTUH I IOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MIPUMEHSISl 3HAHVSI ¥ HABBIKH B O0JIACTH MIPUMEHEHHSI PUKIIAIHBIX POTPAMMHBIX IPOIyKTOB
(pr3nKO-MaTEMATHYCCKUX HAYK U OIIK-4.3 CnocoGeH apryMEeHTHpPOBAaHO BBIOMpaTh CHOCOO
MH(POPMALOHHO-KOMMYHUKALMOHHbIX MPOBEACHUS HAyYHOI'O UCCIIENOBAHNS

TEXHOJIOTHH

[IK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBAaThH U 0000IIATH
uHpOpMaNNIo 00 aKTyalbHBIX Pe3ylbTaTaX MCCIIEIOBAHUHN B
paMKax TemaTHueckoi o0macTh cBoed mnpodeccruoHaTbHOU
[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3a/1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTHYecKue MOAEIH ISl ONUCAaHHMA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHUH M MPOIIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMH
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOJy4YaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI
3HAThb!

[l ¢yHnaMeHTaIbHBIC HOHATHS, 3aKOHBI, TEOPUH KJIACCHYECKON U COBPEMEHHON (U3HKH;
[J TOpPSIIKM YMCIICHHBIX BEJIMYHMH, XaPAKTEPHBIE ISl PA3IMYHBIX Pa3eioB GUNKU;
[l coBpeMeHHbIEC TPOOIEMBI M METOb! (PU3UKH U MAaTEMaTHKHY;
O ofmye Mmoxxoapl K PEUICHHI0 NPUKIATHBIX M TEOPETUUYECKHX 3aJad (DU3MKH U TEXHHUKH
COBPEMEHHOTO CIIEKTPAJIbHOTO 000PyIOBaHUS.
YMETb:
[J abcTparupoBaThCs OT HECYIIECTBEHHOTO IIPH MOJACIIMPOBAHUH PEaIbHBIX (PU3MUECKUX CUTYALH;
O MOJIb30BAaThCSl CBOMMH 3HAaHMSMHU JUIS pelleHus (pyHIaMEeHTaJIbHbIX, MPUKIaTHBIX 33734 |
TEXHOJIOTHYECKHX 3a/1a4;
[J nmenars npaBUIbHBIE BEIBOABI U3 COIIOCTABIICHUS PE3YJIbTaTOB TEOPUU U SKCIIEPUMEHTA;
[J TpOWM3BOAMTH YHCICHHBIE OLIEHKU MO MOPSAKY BEJIUYHHBI;
[l nenaTh Ka4eCTBEHHBIE BBIBOBI IPH MEPEX0JI€ K MPEACTbHBIM YCIOBUAM B H3y4aeMbIX IpodiIeMax;
[J BuAeTh PU3NUECKOE COACPKAHNE B TEXHUUECKUX 3a/1a4aX;
O OCBaMBaTh HOBBIC TPEIMETHBIC O0JACTH, TEOPETUUECKHE TIOIAXOAbl U AKCIIEPUMEHTAJIbHBIC
METO/IMKH;
O MOJTydYaTh HAWIyYIIMe 3HAYCHUS IapaMeTpOB CHEKTPAIBHBIX W HMHBIX 3JIEKTPOPHU3MUSCKUX
YCTaHOBOK Pa3jIMYHOI0 Ha3HAYECHUS U MIPABUIBLHO OLICHUBATh CTEIIEHBb X J0CTOBEPHOCTH;
O 93 (QEKTUBHO HCMOIB30BaTh IOMYYCHHBIC 3HAHMSA, HMEIOLIMECS METOAbl pPELICHUs 3a1ad
9KCICPUMEHTAIbHON (U3UKK ANl JOCTIDKEHHs HEOOXOAMMBIX TEOPETUYECKUX U MPUKIaIHBIX
pE3yNbTaToB.
BJIaJIETh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAITHH;

[/ HaBBIKAMH CaMOCTOSTEIBHOW paboTHI B 1abopatopuu u MHTEpHETE;

[l KyJnbTYpO# HOCTaHOBKU M MOJCIHPOBAaHUs (HU3MYESCKUX 3a/1a4;

[]  HaBBIKAMU TPAaMOTHOW OOpaOOTKM pE3yIbTaTOB OIBITa M COMOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMHU;

[] MpaKTUKOM UCCIETOBAHHS U PEIICHUS TEOPETUICCKUX U MPHUKIIAJIHBIX 33]1a4;

[l HaBBIKAMH TEOPETHYECKOI0 aHaJIM3a pPeajibHBIX 33jad, CBS3aHHBIX C CO3JaHUEM COBPEMEHHOTO
CIIEKTPAJIBHOTO M, IPUKIAIHBIX H METUIIMHCKUX HCCIICAOBAHUH.



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  OKCTPEMAJBHBIX  COCTOSHUUI 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 U MHIYLUHPOBAaHHOE U3JIY4YEHHE B KBAaHTOBOM U  KJIAaCCUYECKOM IOAXOJE.
WnaynupoBanHOe U3TyuyeHHE KakK MPoLecc aBTO(a3upoBKH B COOCTBEHHOM PaJHallMOHHOM TIOJIE.

7. HenuHelHbIE IPOLIECCHI

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

NunyuupoBaHHOE H3JIy4eHHE B3aUMOJEHCTBYIOIIMX YAaCTUI[ KaK TIPOSBICHHE paJHalliOHHOM
HEYyCTOUYHUBOCTH.

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

UepeHKOBCKOE H3JIyuyeHHE B IUIa3MEHHO-IIYYKOBBIX CHCTeMax. AOCOMIOTHAs M KOHBEKTHBHAS
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 MarepuaibHbIX cpefaXx. CKOpOoCcTh cBeTa B (DOTOHHBIX KpUCTAIUIaX. 3aMeIIeHHe
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, TOJKEH, ¢ OTHON CTOPOHEI, OBNIAIETh OOIIUM IMOHSATUHHBIM aIlllapaToM, a ¢ IPYroi CTOPOHEL,
JIOJDKEH HAyYUTHCSI IPUMEHSTH TIOYYCeHHBIC 3HAHUS Ha MPAKTHKE, YTO JOCTUTAETCSl CUCTEMAaTHUECKON
paboroii B 1aboparopuu 0a30BOU opraHm3alieil. YCIeNHOoe OCBOCHHE Kypca TpeOyeT HarpsKEHHOU
CaMOCTOSTEIbHOM pabOoThI CTy/IEHTA.

[Tokazarenem BrnajieHWss MaTepUaJIOM CIIY)KUT YMEHHE IMOJTOTOBUTH NMPE3CHTAIMIO JOKJIaa, YETKO H
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

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

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usydeHus AucIUIUIMHBL «CeMUHAp MO aKTyaJbHBIM TNpobieMaMm (U3MKW» 0O0ydaromuiics

JOJKEH:
3HATh:
[0 ¢yHaaMeHTaIbHbIE TOHATHUS, 3aKOHbI, TEOPUH KJIIACCHUYECKOW U COBPEMEHHON (DU3UKU;
[l MOpSAKM YMCIICHHBIX BEJIMYHMH, XapaKTePHbIE IJIS Pa3INYHBIX pa3/esioB (GU3UKY;
[J CcoBpeMEHHBIEC IPOOIEMbI U METOIBI (PU3UKH U MaTEMaTUKU;
O

o0mye Momxoapl K PEUICHUI0 TMPHUKIATHBIX W TEOPETUYECKHX 3a/lad (DU3MKH W TEXHHKH

COBPCMCHHOTO CIICKTPAJILHOTO O60py,I[OBaHI/I$I .

yMeTh:



[J abcTparupoBaThCs OT HECYIIECTBEHHOTO IIPH MOJACIIMPOBAHUH PEaIbHBIX (PU3MUECKUX CUTYAIH;

O MOJIb30BAaThCSl CBOMMH 3HAaHMSMHU JUIS pelleHus (pyHIaMEHTaJIbHbBIX, MPUKIATHBIX 33734 |
TEXHOJIOTMYECKUX 33/a4;

[J nmenars npaBUIbHBIE BBIBOABI U3 COIIOCTABIICHUS PE3YJIbTaTOB TEOPUU U SKCIIEPUMEHTA;

[/ TpOM3BOAUTH YUCIIEHHBIE OLEHKH 110 MOPSAKY BETUUHMHBL;

[l nenaTh Ka4eCTBEHHBIE BBIBOBI IPH MEPEX0JI€ K MPEACTbHBIM YCIOBHIM B H3y4aeMbIX IpodieMax;
[J BuAeTh PU3NUECKOE COACPKAHNE B TEXHUUECKUX 3a/1a4aX;

O OCBaMBaTh HOBBIC TPEIMETHBIC O0JACTH, TEOPETUUECKHE TIOAXOAbl U AKCIICPUMEHTAJIbHBIC

METOJUKH;
O MOJTydYaTh HAWIyYIIMe 3HAYCHUS IapaMeTpOB CHEKTPAIBHBIX W HMHBIX 3JIEKTPOPHU3MUSCKUX
YCTaHOBOK pa3JIMYHOIO Ha3HAUYEHUS U MPABHIBHO OLIEHUBATh CTENIEHb UX IOCTOBEPHOCTH;
O 9 (QEKTUBHO HCMOIB30BaTh IOMYUYCHHBIC 3HAHMSA, HMEIOLIMECS METOAbl pPELICHUs 3a1ad
9KCICPUMEHTAIbHON (U3UKK Al JOCTIDKEHHs HEOOXOAMMBIX TEOPETUYECKUX U MPUKIaIHBIX
pE3yNbTaToB.

BJIaJeTh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;

[/ HaBBIKAMH CaMOCTOSTEIBHOW paboTHI B 1abopaTopuu u MHTEpHETE;

[l KyJnbTYpO# HOCTaHOBKU M MOJEIHPOBAaHUs (HU3MYESCKUX 3a/1a4;

[l HaBBIKAMU TPAaMOTHOW OOpaOOTKM pE3yIbTaTOB OIBITa M COMOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMU;

[] MpaKTUKOM UCCIETOBAaHHS U PEIICHUS TEOPETUICCKUX U MPHUKIIAIHBIX 33]1a4;

[l HaBBIKAMH TEOPETHYECKOI0 aHaJIM3a pPealibHBIX 33jad, CBS3aHHBIX C CO3JaHUEM COBPEMEHHOTO
CIIEKTPAJIBHOTO M, IPUKIAIHBIX H METUIIMHCKUX HCCIICAOBAHUM.

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

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC 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 yNy4YIIUTh B CHCTEME IOJTOTOBKE MAarucTpoB W OakanaBpoB Ha Kadenape
anexTpopusnke?

Kputepun onennBanus

Onenky «ommnyHo (10)» 3aciyXuMBaeT CTYIEHT, OOHAPYKUBIIMKA BCECTOPOHHEE, CUCTEMATHYECKOE U
DIyOOKOe 3HaHUE HCCIelyeMOM 3a/iaud, akTHMBHO pa0OoTaBIIMH HAa CEMHMHAPCKHX, JIa0OPaTOPHBIX
3aHATHUAX, pa3OMparolMiics B OCHOBHBIX HAayYHBIX KOHIEHIMAX [0 H3y4aeMbIM BOIIPOCAM,
MPOSIBUBIINK TBOPYECKHE CIIOCOOHOCTH M HAyYHBIH MMOJIXOJ B MOHMMAaHUHM M M3JIOKEHUH MaTepuana,
OTBET OTIMYAeTCs OOrarcTBOM M TOYHOCTHIO HCIIOJNB30BAaHHBIX TEPMUHOB, MaTe€pHal H3Jaraercs
MOCJIEI0BATEIbHO U JJOTHYHO.

Onenky «oTiu4HO (9)» 3acimyKHBaeT CTYACHT, OOHAPYKUBIINK BCECTOPOHHEE, CHCTEMAaTHYeCKOe U
nryOOKOe 3HaHHWE HCCICAyeMOl 3aJadd, aKkTHBHO pPAa0OTAaBIIMA HAa CEMHUHAPCKHX, Ja0OpPaTOPHBIX
3aHATHUSX, PA30MPAIOIIUICS B OCHOBHBIX HAy4YHBIX KOHIEHIHUSAX [0 M3YY4aeMbIM BOIPOCAM,
NPOSIBUBIIMK TBOPYECKHE CHOCOOHOCTH M HAayYHBIH TOAXOJ B MOHMMAaHHH W W3JIOKCHWU Marepuala,
OTBET OTJIMYAETCSI TOYHOCTBIO MCIIOIB30BAaHHBIX TEPMUHOB, MaTepHaj M3JIaraeTcst MOCIeI0BaTeIbHO U
JIOTHYHO.

OneHky «oTau4uHO (8)» 3acmyXHBaeT CTYJCHT, 0OOHAPYKUBIIHHA CUCTEMAaTHYECKOE U TITyOOKOe 3HAHHE
UCCIeIyeMON 3aJadd, AaKTUBHO pPa0OTaBIIMII HAa CEMHHAPCKUX, JIAOOPAaTOPHBIX 3aHATHUSX,
pazOuparomuiics B OCHOBHBIX HAayYHBIX KOHLCNIUSX I10 H3y4aeMbIM BOIPOCaM, IPOSBUBIIHIA
TBOPUYECKUE CIIOCOOHOCTM W HAyYHBIH MOAXON B TOHHMAaHMM W H3JIOKEHHM MarepHana, OTBET
OTJMYAETCS TOYHOCTBIO HCIIONb30BAHHBIX TEPMUHOB, MaTepuall HM3JIAraeTcsi IOCIEeIOBaTeIbHO |
JIOTHYHO.

Onenky «xopomo (7)» 3acnyXHuBaeT CTyIeHT, OOHapYKUBILHUI CHCTEMAaTHYeCKOe 3HAHUE UCCIIeTyeMOn
3aJauil HE JOMYCKAIOIIWH B OTBETE CYIIECTBEHHBIX HETOYHOCTEH, PaOOTaBIIMK HAa CEMHHAPCKHX,
n1ab0paTOPHBIX 3aHATHAX, Pa30MUPArOIIMICS B OCHOBHBIX HAy4YHBIX KOHLENIMAX I10 H3y4aeMbIM
BOIIPOCAaM, MPOSBUBIIUI TBOpPYECKHE CIIOCOOHOCTH M HAyYHBIH MOAXOJ B MOHMMAaHWU U HM3JI0KEHUH
MaTepurasna, MaTepHuall u3aaraercs Mocie10BaTeIbHO U JOTHYHO.

Onenky «xopomo (6)» 3aciIyXUBaeT CTYIEHT, OOHApPY>KMBIIMK JOCTaTOYHO TIIOJIHOE 3HAaHUE
HCCIIelyeMON 3aJlaud He JOIMyCKAIONUi B OTBETE CYIIECTBEHHBIX HETOYHOCTEH, paboTaBIIMK Ha
CEMHHAPCKUX, Ja0OpaTOPHBIX 3aHATHSIX, Pa3OMUPArOIIMICS B OCHOBHBIX HAyYHBIX KOHLEHIHIX II0
M3y4aeMbIM BONPOCaM, HPOSBUBIINI TBOpPYECKHE CIIOCOOHOCTH M Hay4HbBIM IMOAXOI B IMOHUMAaHUHU U
M3JIO)KEHUU MaTepHrala, MaTepua U3J1aracTcs MoCcaeI0BaTeNbHO.

Onenky «xopomo (5)» 3aciyKUBaeT CTYACHT, OOHApyKMBIIMHA 3HAHUE MHCCIECAYEeMOW 3ajadd He
JOIYCKAIOIINH B OTBETE CYLIECTBEHHBIX HETOUHOCTEH, pabOTaBIINii HA CEMUHAPCKUX, J1JaOOPAaTOPHBIX
3aHATUSAX, Pa3OUpaOMIUiiCss B OCHOBHBIX HAyYHBIX KOHUENIMAX IO H3y4aeMbIM BOIIPOCaM,
IPOSIBUBIIMK Hay4HbI IOAXOA B IOHMMAaHUM W H3JIOKEHUU MaTepualla, Marepuajg H3Jaraercs
[IOCJIEI0BATEIBHO.

OLIeHKY «YyIOBIETBOPUTEIBHO (4)» 3aciayXuBaeT CTYIEHT, OOHApYKMBIIMA 3HAHWE OCHOBHOTIO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOUMOM JUTsl JallbHEHIIeH y4eObl U mpeacTosien
paboTel 1O mpodeccuu, He OTIMYABLIMUCSH AaKTUBHOCTHIO Ha MPAKTHYECKUX (CEMHHAPCKUX) H
7a00paTOPHBIX 3aHATUSX, HO OOJAJAIOMIMil HEOOXONUMBIMH 3HAHMSAMH JUIsl yCTPAHEHHsS MOJ
PYKOBOZICTBOM IIPETIOaBaTesl JOMYIIEHHBIX OIPEITHOCTEH.

OneHKy «ylIOBIETBOpUTENLHO (3)» 3aciyKWMBaeT CTYIEHT, OOHApY>KWUBIIMK 3HAHHE OCHOBHOTO
y4eOHO-IIPOrpaMMHOr0 Marepuaia B 00bEMe, HEOOXOAUMOM JUIsl JaslbHEeHIIeH y4eObl U mpencTosmen
pabotrel mo mnpodeccur, HE OTINYABIIUICS AaKTUBHOCTHIO Ha TNPAKTUYECKHX (CEMHUHAPCKUX) H
71a00paTOPHBIX 3aHATUSAX, CAMOCTOSTEIBHO BBHITIOJIHUBIIUI OCHOBHBIC MIPEAYCMOTPEHHBIE IPOTPaMMOi
3aJ[aHuUs, OTHAKO JOMYCTUBIINI MOTPEIIHOCTH NIPHU UX BBIIOJIHEHUH, HO 00J1alatouii HEOOXOANMBIMH
3HAHUAMHU Ui YCTPAHEHUS II0J PYKOBOACTBOM IIpeNojaBareis Hauboyee CyHIeCTBEHHBIX
[OIPEIIHOCTEN.

O1reHKa «HEYIOBICTBOPUTEIHHO (2)» BBICTABISIETCS CTYACHTY, OOHApYKMBIIEMY MPOOEIbI B 3HAHUSIX
WIN OTCYTCTBHE 3HAHMH IO 3HAYMTENILHOM YacTH OCHOBHOTO Y4eOHO-IIPOIpaMMHOTO Marepuaia, He
BBINIOJIHUBLIEMY  CaMOCTOSITEJIBHO  TNPEIyCMOTPEHHBIE  NPOTPaMMOM  OCHOBHBIE  3a/aHus,
JOIMYCTUBLIEMY HMPUHIMIINAIbHBIE OIIMOKU B BHITOJHEHUH HPETyCMOTPEHHBIX MPOrpaMMOil 3a1aHuii,
He 0TpaboTaBIIEMy OCHOBHBIE MTPAKTUYECKUE, CEMHUHAPCKHE, TaOOPaTOPHbIE 3aHATHS, JOMYCKAIOLIEMY
CYILECTBEHHBIE OIIMOKU MPU OTBETE, M KOTOPBIH HE MOXKET MPOJOKUTH 00yUeHNE WM MPUCTYIHUTh K
po¢eCcCHOHAIBHON eI TENFHOCTH 0€3 JOMOTHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH AUCIUILINHE.
O1reHKa «HEYITOBICTBOPUTEIHHO (1)» BBICTABISETCS CTYACHTY, HE OTBETHBIIEMY Ha 3aIaHHBIC BOTIPOCHI
(oTka3 oT OTBETA).



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu mposenenun auddepeHurpoBanHOro 3adera oOydaromemycsi npepocrasmsercs 30 MUHYT Ha
noarorosky. Onpoc o0ydarolerocst He JOJKEH MIPEBbIIIaTh OHOTO aCTPOHOMMYECKOI'O yaca.



