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AHHOTANMA
Kypc mocBsiieH TeOpeTHYecKOMY OIMCAaHWIO CBOWCTB HEWTPUHO — JIer4allield dYacTHIbI, Ci1abo
B3auUMOJIeCTByIoMEel ¢ BemecTBoM. Oco0oe BHUMaHHWE YJIEICHO BOIPOCY MPUPOABI MACChl HEUTPUHO (T.H.
JupaxoBckoro min MalopaHOBCKOTO THIIA), @ TaK)K€ YHUKAJIbHOMY CBOWMCTBY HEHTPHHO — OCHMJUIALIHAM.
[Tonp3ysice HHCTpYMEHTAaMU KBaHTOBOW TEOPHH MOJIs, U3 JIATPAHKMAHA HEUTPUHHOTO MO MOCIEI0BATEIbHO
BBIBOJIITCS 3KCIEPUMEHTAIFHO IpOBEpsieMble MpEICKa3aHus MU O0O0CYXKIAITCA Ppe3ylbTaThl COBPEMEHHBIX
9KCIIEPUMEHTOB IO NTPOBEPKE ITUX MPEICKA3ZaAHUN.

1. leau u 3apauun

eap AUCUMNIMHBI
- OCBOCHUE CTy/leHTaMu (yHJaMEHTAIBHBIX 3HAHUH B 00JIaCTH (PU3HUKH U acCTPO(PU3UKH HEUTPHUHO;

- U3yYEHHE BO3MOXKHOCTEH OKCHEPHUMEHTAIBHOTO M3YyYEHUs CBOWCTB HEWTPHUHO, a TaKXKe
BO3MOXHOCTEHN ITPAKTHYECKOIO IIPUMEHEHHUS 3HAHUM O HEUTPUHO.

3axayu QUCHUTNIHHBI

(dopMupoBanue 0a30BBIX 3HAHUH B 001aCTH (PU3UKH M aCTPO(U3UKU HEUTPHHO KaK JUCIUILIHHEL,
HHTETpHUpYIOLIel 00meprU3NIecKyIo U 00IIETEOPETUIECKYIO MTOATOTOBKY (PU3UKOB M oOecIieunBaronen
TEXHOJIOTUIECKUE OCHOBBI COBPEMEHHBIX HHHOBAIIMOHHBIX c(hep AeSTeILHOCTH;

00y4YeHHE CTYACHTOB IPUHLMUIIAM CO3JaHUS SKCIIEPUMEHTAJBbHBIX YCTAHOBOK, HCCIEHYHOLIHX

CBOMCTBa HEHTPUHO, BBISIBICHHE OCOOCHHOCTEH MX (DYHKIIMOHAIBHBIX XapaKTEPHUCTUK B CPABHEHHH C
M3BECTHBIMHU SKCIIEPUMEHTAJIBHBIMH yCTaHOBKAMH.

(opMHPOBaHUE MOIXOMOB K BBIOJIHEHUIO TEOPETUYECKUX HCCIICOBAHUI CTyAEHTaMH B 00JacTH
(U3UKN HEUTPHHO B paMKaX BBIITYCKHBIX Pa0OT Ha CTETNIEHb MarucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

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

OIIK-1.1 UmeeT npeacTaBiIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoi obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-1.2 CnocobeH cocTaBisTh OOIIMIA TIaH PaOOTHI 1O
3aJaHHOW TeMe, Mpeajararb METOAbl HCCIIENOBAaHUS U
OIIK-1 Criocoben ¢opMynupoBaTh LEIH U CHOCOOBI o0paboTku pE3YyNBTaTOB, [IPOBOJUTH
3aj1a4y UCCIIEA0BAaHNUS, BEIOUPATh KPUTCPUH MCCIIEJOBAHHS 110 COTVIACOBAHHOMY C PYKOBOJIMTEIIEM ILIaHY,
OLICHKU, BBISIBIIITH IIPHOPUTETHI PEIICHUS 3a/]1a4 [IPECTABIATE ITOJIY4YCHHBIC PE3YIbTaThI

OIIK-1.3 Brnameer cHCTEeMAaTHYECKMUMH 3HAHUSMHU IO
HAIpaBJICHUIO JIESATEIBHOCTH; YIIyOlICHHBIMUA 3HAHUSMH 110
BBIODaHHON  HANPaBICHHOCTH  TOATOTOBKH, 0a30BBIMH
HaBBIKAMH MPOBEJICHUSI HAyYHO- HCCIIEHAOBATEILCKUX PadOT
10 IPEIJIOKEHHON TEME

OIIK-2.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
ONBIT M PEe3yJIbTaThl HAyYHBIX MCCICJOBAaHUH B 0O0JIacTH
OIIK-2 CriocoOeH NpUMEHATh COBPEMEHHbIE PO ECCHOHATILHOM JIEATENBHOCTH

METOJIbI HCCIIEIOBAHUS, OLICHUBATh U OIIK-2.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
OPEJICTABIIATh PE3YJIbTAThI BBIMOIHCHHOM [IPOBE/ICHUS] HAYYHOI'O UCCIICA0BaHMsI, IIPUMEHSATh 3HAHUS B
pabotbl oOsactTi Mpo(eCCHOHANBHON NESTENbHOCTH HJISl PEICHUs

MOCTaBICHHON 3amaud, (OpMyTUpOBaHUS BBIBOAOB U
OLICHKH MOJTYYEHHBIX PE3yJIbTaToOB

[IK-1.2 Ymeer CO3/1aBaTh TEOPETUYECKHUE u
[1K-1 CriocoGeH K CO31aHMI0 TEOPETUYECKUX U |MATEMAaTUYECKHE MOJEIHM B 00J1acTH sAACpPHOH (H3UKM M
MaTeMaTHYeCKUX MOJIENICH B 00JIaCTH SIEPHO# | TEXHOJIOTHH

¢usnkyn u TexHomorMH [IK-1.3 Bnageer HaBblKamMH pPabOTBI C COBPEMEHHBIMH
PacyeTHBIMH [IPOTPAMMHBIMHU CPEICTBAMHU

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI




3HATb:

YMETB:

MCCTO U pPOJIb 06HII/IX BOIIPOCOB HAYKU B HAYYHBIX UCCICAOBAHUAX

COBpEMEHHBIE POOIIeMbl GU3UKHU, aCTPO(DU3HKH, MATEMATUKH;
TEOpeTUIeCcKre MoJeH ()yHAaMEHTaIbHBIX MPOIIECCOB U SBICHUN B (PU3MKE U €€ PUIIOKCHUSX;
NPUHLUITBI CAMMETPUH U 3aKOHBI COXPAHECHUS,

HOBCHIIIIE OTKPBITHA CCTCCTBO3HAHUSA,

MOCTaHOBKY MPo0OeM (PU3HYECKOTO MOJICTTUPOBAHUS;

O B3aUMOCBA3AX U (bYHZ[aMeHTaJ'H:HOM CANHCTBC CCTCCTBCHHLIX HAYK.

3(Q(EKTUBHO HCIIOIH30BaTh HAa MIPAKTUKE TEOPETUUECKUE KOMIIOHEHTHI HAyKH: TIOHATHS, CYXKJICHHUS,

YMO3aKJIKOYCHHA, 3aKOHBI;

MNpeACTaBUTh MMaHOpaMy YHUBCPCAJIbHBIX METOAOB U 3dKOHOB COBPECMCHHOI'O €CTCCTBO3HAHM

pa6OTaTB Ha COBPECMCHHOM 3KCIICPUMCHTAJIbHOM 060py,Z[OBaHI/II/I;

abcTparnpoBarbCsi OT HECYLIECTBEHHBIX BIMSHUN NPH MOJAENHMPOBAHUU PEATBHBIX (PU3MUECKHX

CUTYALIUii;

IJIAaHUPOBATH ONITUMAJIBHOC IIPOBECACHNUEC OKCIICPUMEHTA.

BJIAJIETh:

TUTAHUPOBAaHUEM, TIOCTaHOBKOM 1 00pabOTKON pe3ynbTaToB (PU3NIECKOTO IKCIICPUMEHTA;

Hay4YHOW KapTHHON MUDa;

HaBBIKAMM CaMOCTOSATEJIHONH paboThl B J1aOOpaTopuM Ha COBPEMEHHOM HKCIIEPUMEHTAIbHOM

000pyI0BaHNH;

MAaTEMAaTU4CCKUM MOICINPOBAHUEM (1)I/ISI/I‘IGCKI/IX 3aJaa4.

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

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

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 VYpasuenus {upaka u Beins. 3 3
2 VYpaBuenus MaitopaHsl. 3 3
3 Ocummisanuy HeNTPUHO. 4 4
4 KHaCCquSKaH Teopus ciaboro ) )
B3aMMOJICHCTBHSI.
5 B3aumogpeiictBue HEUTPUHO C 2 2
BEIIECTBOM.
6 DJeKTpOMarHuTHbIE CBOMCTBA HEUTPUHO. 2 2
7 HelitppuHo B KanmOpOBOYHBIX TEOPHSIX ) )
c11a00ro B3auMOACHCTBUSI.
8 Poxnenue HeliTpuno B atMocdepe. 2 2
9 AC;[pO(I)I/IZSI/I‘leCKI/Ie U KOCMOJIOTUYECKHE ) 2
HEUTPUHO.
10 HeiiTpuHO OT TEpMOSAIEPHBIX pEAKLUN HA ) )
Connue.
11 Hefitpunnas tomorpadust 3emiu. 2 2
12 Z[Bf)leOfI Oera-pacnag W CBOMCTBa 2 2
HEUTPUHO.
13 Heiitpunnsie 3KCIIEPUMEHTHI Ha ) )
YCKOPUTENAX U B KOCMUYECKUX JTydax.
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.




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

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. YpaBuenus Jupaka u Beitns.

CrinHOpB!L M CHMHOpHBIE IpencTasiaeHus rpynns! Jlopenna. KosapuantHocTs ypaBHeHus [lupaka.
3apsa0Boe CONMpPsDKEHUE KaKk CUMMETpusl ypaBHeHus Jupaka. CiupallbHOCTh M KUPaJbHOCTh. JIeBbie
n mnpasble cnuHOpbL. [IpocTpaHCTBEHHOE OTpa)keHue. YpaBHeHUs Belns M ero JucKperHas
cummerpust . KomOunnpoBaHHast uHBepcusi. Teopusi IBYXKOMIIOHEHTHOTO HeHTpuHO. Hecoxpanenue
4ETHOCTH U €ro HKCIIEpUMEHTaIbHas IpoBepka. CrupasbHOCTh HEUTPHUHO.

2. YpaBHenus MaitopaHsl.

I'nniote3a MaiiopaHbl O TOXXI€CTBEHHOCTH HEUTPUHO W aHTUHEUTPUHO. YpaBHeHHd MailopaHsl M UX
CBA3b C ypaBHEHUsAMMU Beins. JIByXKOMIOHEHTHBIE M YETBIPEXKOMIIOHEHTHBIE MalOpaHOBCKUE
cnuHopel. KBaHTOBaHME MaiiopaHoBckoro nosist. [Ipomnararopsl MallopaHOBCKUX YacCTHII.

3. OcumMyuALMY HEUTPHHO.

IIpupona ocuwsuuii HEUTpUHO. PasznuuHble BUABI OCHWUISIUMA — OCHWUIALMM apoMara,
OCIIIIISIIUU CIOUPATBHOCTH, KUPAJIbHOCTH, OCHWUIAINN HEUTPUHO-aHTHHEUTPHHO. OCHMIIIALNN
MaiopaHOBCKHUX HeHTpuHO. OCIMILIISAINY IPH PACIPOCTPAHEHUN HEUTPUHO B BaKyyM€ U B BEIIECTBE
Marpuua cMerBaHus HEUTPUHO U €€ CBOMCTBA.

4. Knaccuueckasi Teopusi cliaboro B3auMOICHCTBHSL.

l'amMunbTOHMaH B3aMMOAEHCTBHSI HEHTPUHO C JIEITOHAaMHM M HyKJIoOHamH. JlenToH-aApoOHHBIC
mpoueccsl — Oera-pacmaj, 3axBaT JJIEKTPOHOB, 3aXBaT HEHTpHHO. JIeNTOHHBIE YHMCIA U HX
coxpaHeHue. HeilTpanpHble 1 3apsSKEHHBIE TOKH.

5. B3aumopeicTBre HEUTPUHO C BEIIECTBOM.

Heiitpuno-nenToHHsle B3auMOACUCTBUS. B3aumMonelcTBusT HEUTPUHO C sSApaMud MOpPHU  HUZKHUX
SHEPIHAX — JepHbIC MATPUUYHBIC MIEMEHTHI, (QopMyna /i cedeHus. B3aumopecTBUsI HEHTPUHO C
HYKJIOHAMU TIPH BBICOKHMX dHeprusix. [lapToHHas Momens ¥ MacimitabHas WHBApHAHTHOCTH. CrnabObie
(dhopMbakTopbl HYKJIOHA, CTPYKTYpHBIE (PYyHKIMH HYKIIOHA.

6. DneKTpOMarHUTHBIE CBOMCTBA HEUTPHHO.

MarHuTHbIE MOMEHT JUPAKOBCKOTO M MaHOpPaHOBCKOIO HEUTpUHO. B3aumoneicTBHUs HEUTPUHO ,
00yCJIOBJICHHBIC HEHYJICBHIM MAarHUTHBIM MOMEHTOM. [lOpsi/IOK BeTMYWHBI MarHUTHOTO MOMEHTa B
MIPOCTHIX MOJETSX. DKCIIEPUMEHTAIBHBIC TPOSBICHISI MATHUTHOTO MOMEHTA HEHTPHHO.

7. HeUTpuHO B KQJIMOPOBOYHBIX TEOPHUSX cIa00ro B3auMOACHCTBUSI.

VYHUTapHBIA TIpelen W NepeHOPMHPYEMOCTh cnabbix B3aumopencTBuil. CraHpmaprHas TeopHs
ANIEKTPOCIaboro  B3aMMOACHCTBHs. HeWTpHHO-KBapKkOBBIE  B3aWMOJICHCTBUS.  be3MaccoBoCTh
HEWUTPHUHO B CTAaHJIAPTHOM Moaenu. Pacmupennn crangapTHOR Mozenn UYieHsl, conepkalue Maccy
HEUTPUHO, B IarpaHKMaHaX 23JIEKTPOCIa00i MOJIEIH.

8. Poxxienne HEUTpUHO B aTMocdepe.




SnepHblit KackaHBIN Tpoliecc B aTMocdepe- pokaeHre MUpoKoro arMochepHoro muBH. HelTpuHo
OT pacrnazoB IHMOHOB M KAOHOB, POXAAIOIIMXCS B Kackagax. OHEPreTHUYECKHE CIEKTPbI
arMoc(epHbIX HedTpuHO. HeHTpuHO OT pacnajioB ME30HOB, COJEpXKAIUX TKETbIE KBapKU
—«TpsiMble HEUTpUHO». OCHWUISIIMA HEUTPUHO B IIOTOKAaX aTMOC(EpHBIX HEUTPUHO M HX
JKCIIEpUMEHTAJIbHbIE IIPOSIBICHHUS.

9. Actpoduznueckre u KOCMOJIOTHIECKUE HEUTPUHO.

VYckopenue kocMuueckux Jdydyeil. Mexanusm @epmu. MCTOYHHKN KOCMHUYECKUX JTyded U HEUTPHHO
BBICOKMX OJHEPrUd B TAJIAKTUKE W BO BHEraJaKTUYECKOM IPOCTPAaHCTBE. BHeramakrudeckuii
u3oTponHelii ¢poH HelTpuHo. KocMmonornueckue orpanndenuss Ha maccy HeiitpuHo. HeliTpuno ot
Bemblek CBepxHOBBIX. [Iporiecchl HEUTpUHHOTO OXJakaeHus: 3BE3A. HelTpuHHAs cBETMMOCTh U
CHEKTp HEUTPUHO OT Koyarca 3Be3lbl. Perncrtpanusi Bembimek CBEpXHOBBIX 110 HEUTPUHHOMY
U3IIyYEHHUIO.

10. Heittpuno ot TepMosiniepHbIX peakiuii Ha CoiHIe.

TepMmosiiepHbIC IUKIIBI — MMPOTOH-IPOTOHHBIN U YTIIEpOAHO-a30THEIHN. [loToku HelitpuHo ot ComHIa.
OKCIIepUMEHTHl MO peructpanuu HeWTpuHo oT CoNHIAa W OTKPBITHE SABJIEHUS HEUTPUHHBIX
OCIHMJLISAIHAH.

11. Heitrpunnas tomorpadus 3emin.

Henpa 3emnu kak MCTOUHMK HU3KOIHEPreTUYECKUX aHTUHEUTPUHO. 3aBUCUMOCTD BEJIMUUHBI IOTOKA
AHTHHEHUTPUHO OTMOAETH CTPOCHHS HeAp 3eMIIH. DKCIIEPUMEHTAIbHAS PETUCTPALUs aHTHHEUTPHUHO
ot 3emin. Tomorpadudeckne NpoeKTs.

12. JIBoiiHoii Oeta-pacmaji 1 CBOHCTBA HEHTPUHO.

BesneiiTpuHHbBIM  BOWHONW  Oera-pacnaa. MaifopaHoBcoe WM JIUPAKOBCKOE  HEUTPHUHO?
DKcnepuMeHTalIbHbIE TPOOIEMbI PETUCTPallui OE3HEHTPUHHOTO IBOMHOTO OeTa-pachana.

HCﬁTpHHHBIe OKCIICPUMCHTBI Ha YCKOPUTCIIAX U B KOCMUYCCKUX JIydyaX.
13. HeﬁTpI/IHHLIe OKCIICPUMCHTBI HAa YCKOPUTCIIAX U B KOCMUYCCKUX JIydaxX.

DKCIEPUMEHTHI M0 PErHcTpalud Macchl HEUTpuHO. COBpEeMEHHBIE HKCHEPUMEHTHI MO HM3Y4YECHUIO
apaMeTpoB MOZENEH OCUMWULILIUNA HEUTPUHO UM U3MEPECHHIO NAapaMETPOB HEUTPHUHHOM MaTpHULbI
CMEIMBaHMUs. DKCHEPUMEHTHl B KOCMHYECKUX Jy4daX — IOUCKH acTPO(U3NYECKUX JOKAIbHBIX
HACTOYHMKOB HEUTPUHO BBICOKOM JHEpru. Perucrpanus HEWTPUHO OT B3aUMOJECHCTBHS
KOCMHMYECKHUX Jy4eil ¢ JOHOM MUKPOBOIHOBOTO M3TYYEHHS BO BHETAIIAKTUYECKOM IIPOCTPAHCTBE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIUHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BBenienne B kBaHTOBYIO Teopuro moisi [ Teker] : [yueOnuk juist By3oB] / M. Ileckun, J1. Ulpenep ;
nep. ¢ anmn. nox ped. A.A. benasuHa, A. B. bepkoBa .— M. ; MkeBck : PerynspHas n xaoTndeckas
nuHamuka, 2001 .— 784 c.
2. Beenenwue B Teopuro panneii Beenennotii : Kocmonoruueckue Bo3mytienus. Masimonnas teopust
[Tekcr)/[. C. T'opOynos, B. A. Pyb6akos , -M., KPACAH/], 2016
3. ®wusuka maccuBHbIX HelTpuHO/ bospkun O.M..Mocksa, KomKnura, 2006,-200c., ISBN
5-484-00376-8.



JomnonHurensHas aureparypa
1. Cnaboe B3aumoneicTBre B (husnke sypa,uactuil U acrpodpusuke [Texcr]/K. por, I
B.Knannop-Knaiinrporxays , nep. ¢ Hem. FO. A. lanunosa , -M., Mup, 1992
2. ®usuka MaccuBHBIX HEUTpUHO [Tekct]| = Physics of massive neutrinos/®. boywm, I1. ®orens , -M.,
Mup, 1990

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://scitation.aip.org/

http://www.sciencemag.org/

http://www.edu.ru — ¢penepansubiii mopran «Poccuiickoe oOpazoBaHue.
http://benran.ru —6ubnmnoTEeKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajemMun Hayk.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOIo odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3aHATHAX UCTIONB3YIOTCS MYJIBTUMEIUIHBIE TEXHOJIOTHH, BKJIIOYAs JIEMOHCTPAIUIO TIpe3eHTaImil. B
MPOIECCE CAMOCTOATENHLHON paOOThl 00YHaIOIUXCS BO3MOYKHO UCTIOIB30BAHUE TAKUX MTPOTPAMMHBIX
cpencts, kak Mathcad, Scilab u mp.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, usyvaromuid kKypc «®Du3uka HEHTPUHO», JOIDKEH C OJHOH CTOPOHBI, OBJIAJIETh OOIIMM
MOHSTHWHBIM aIaparoM, a ¢ APYroi CTOPOHBI, JOJKEH HAYYHTHCS IPUMEHSITh TEOPETHYSCKUE 3HAHUS
Ha MIPAKTHUKE.

B pesynbrare n3yueHHs AUCHMIUIMHBI CTYIEHT AO0JKEH 3HATh OCHOBHBIC ONPEICICHNs, YBEPEHHO
pasduparbcsi B yKa3aHHBIX BBINIE pa3/ieiax COBPEMEHHOU TeopeTwueckod (msuku. OOydaronmiics
JOJDKEH YMETh NPUMEHSATh MOIyYeHHbIC 3HAHUS JUISl PELICHUS Pa3lIMuHbIX 33/1a4 (pU3MKu HEHTPHHO U
HEUTPUHHOHN acTpOGU3UKH, IPU 3TOM HCIIOIb3YIOTCS KOHCIIEKTHI, y4eOHUKH, PEKOMEHIyeMble JaHHOU
MIPOrPaMMOM.

[To 3amaHMiO TpemonaBaTensl PelaroTcsl 3aJadd, BbIIAHHBIC NperojaBaTeseM II0 MTOraM 3aHATHH,
UCTIONIB3YIOTCSl KOHCIIEKT JICKIWH, YYeOHUKH, PEKOMEHAyeMble TaHHOW IpOrpaMMO, a TaKke
COOPHUKH 3a]1a4, BKIIIOYas DJICKTPOHHBIE, YIeOHO-METOJUUECKHUE TIOCOOHSI.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— TpopaboOTKy y4eOHOro Marepuaia, IOATOTOBKY OTBETOB Ha BOIIPOCHI, INPEIHA3HAUYCHHBIX IS
CaMOCTOSITEIIFHOTO U3yUCHHUS, I0KAa3aTEeIbCTBO OTAEIbHBIX YTBEPKACHHUH, CBOICTB;

— peleHne 3aa4, IpeiiaraéMblX CTYJJleHTaM Ha CEMUHAPAX;

— MOJTOTOBKY K AK3aMEHY.

PyKkoBOICTBO M KOHTPOJIb CaMOCTOSATENBHOM pabOTBI CTygeHTa ocymecTBiuserca B (opme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.

[TokazareneM BiaJeHUsI MaTepUaJIOM CIYKHT YMEHHE pemarh 3amadd. s ¢popMupoBaHUS YMEHUS
IPUMEHATh TEOPETHUYECKHE 3HAHHS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIe
3amad. [Ipu pemeHny 3a1a4 Kaxa0e JeicTBIEe HEOOXOAMMO apryMEHTHPOBATh, CChUIAsICh HA U3BECTHBIC
TEOPETUYECKUE CBEICHHS U SKCIIEPUMEHTAIIbHbIE JaHHBIC.



[Ipy moaroToBke K 3aHATHAM HEOOXOOMMO IOBTOPATH paHee MpOiAeHHBIH Marepuan. B Hauaie
3aHATHUS, KaK TPaBWIIO, MPOBOAUTCS KOpoTkuil (10-15 MHHYT) ompoc Mo marepuany HpOIIEANTNX
3aHATUHI B YCTHOM WM HCbMEHHOU (hopMme. OOBIYHO NPUAEPKUBAIOTCS CIEAYIOMIEH CXEMBI: U3yUCHHE
Marepuala JEKIMH 10 KOHCIEKTY B TOT K€ JIeHb, Korna Obuia mpocnymrana nekius (10-15 munyT);
MMOBTOPEHHE Marepuaiia HakaHyHe crienmytomieit sexmuu (10-15 muHyT), mpopaboTka ydeOHOTO
Marepuaia 1O KOHCIIEKTaM JIeKIMH, y4eOHOW W Hay4yHOW JMTeparype, IMOJArOTOBKa OTBETOB Ha
BONPOCHI, MpPEJHAa3HAYCHHBIX [UII CaMOCTOSATENILHOTO W3YYEHHUS, IOArOTOBKA K MPAKTHUYECKOMY
3aHATHIO, PELIeHUe 3a/1a4. BakHO OOUTHCS MOHMMaHMS W3y4aeMOro Marepuala, a He MeXaHH4eCKOro
ero 3anomMuHanus. [Ipu 3arpynHeHNHM H3Y4YEeHHUs OTIENBHBIX TEM, BOIPOCOB, CIEAYET OOpaIiarscs 3a
KOHCYJBTalUsSIMU K JIEKTOPY WM IIPENoJaBaTeilio, BEAYIIEMY 3aHATHU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QpyHIaMEHTATbHBIX B3aUMOACHCTBUIA U KOCMOJIOTHH

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: 3.B. byraes, a-p ¢u3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.2 Cnocoben cocTaBisiTh OOLIMIA MJIaH PabOTHI 1O
3aJJaHHOW TeMe, MpeAjararb METOAbl HCCIIENOBAaHUS U
OIIK-1 Criocoben ¢opmynupoBaTh 1enu U CH0COObI 00paboTku pE3yabpTaToB, IPOBOANTH
3aa4ll UCCIIEOBAHUS, BEIOUPATh KPUTEPUU HCCIIEJOBAHMS 110 COINIACOBAHHOMY C PYKOBOJHMTEJIEM ILIaHY,
OLIEHKH, BBISBJIATH IPUOPUTETHI PELICHUS 33134 |[IPEACTABIATE MOyUYEeHHBIE PE3yIbTaThl

OIIK-1.3 Biageer cHCTEMAarHYECKMMM 3HAHUSAMH 110
HATPaBJICHUIO JCATEIbHOCTH; YIIYOICHHBIMUA 3HAHUSMHU I10
BBIOPAaHHOW  HAmNpPaBIEHHOCTH TOJATOTOBKH, 0a30BBIMHU
HABBIKAMHU IMIPOBEICHUSI HAYYHO- MCCIIEOBATEILCKUX paboT
10 IPEAJIOKEHHON TeME

OIIK-2.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
OMBIT W Pe3yJAbTaThl HAYYHBIX HCCIEAOBAaHWA B 0OOJIACTH
OIIK-2 CriocoOeH nIpuMEeHSTh COBPEMEHHEIE npo(eCCHOHANBHON NEATEILHOCTH

METO/Ibl UCCIICI0OBAHUS, OLICHUBATh U OIIK-2.3 Cnoco0OeH apryMeHTHPOBaHO BbIOMPATh CIIOCOO
HPEJICTABIIATH PE3YJILTAThI BBINOJIHEHHON NPOBCACHUSA HAyYHOI'0 MCCICA0OBAHMs, IPUMCHATL 3HAHUS B
paboThI obnmactu NMpog)eCCHOHANBHONW AEATEIbHOCTH Al PELICHUs

MOCTAaBJICHHON 3agau, (OPMYIUPOBaHHUA BBIBOJOB U
OLIEHKH IIOJTy4YEHHBIX pe3y/IbTaToB

K-1.2 Ymeer CO3/1aBaTh TEOpEeTUYECKHE u
[IK-1 Crioco0eH K CO3aHMI0 TEOPETUUECKUX U |MATEMAaTHYECKHE MOZEIU B 001acTu snepHOM (QU3MKH M
MaTeMaTH4YeCKUX MoJiesIeil B 00acTH siAepHON | TeXHOJIOTHI

(U3UKK ¥ TEXHOIOT Ui [IK-1.3 Bnageer HaBblkKaMH pPabOTBl C COBPEMEHHBIMH
pacueTHBIMU [IPOrPaMMHBIMU CPEICTBAMU

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3ydeHust AUCIUTUIMHBL «DPU3KKa HEUTPUHO» 00YUArOIIHUNCS JTOJKEH:

3HATh:
MECTO U pOJIb OOIIMX BONPOCOB HAYKH B HAYYHBIX HCCIICTOBAHUSIX;
COBpEMEHHBIE MPOOIIeMbl GU3UKHU, aCTPO(YU3UKH, MATEMATUKH;
TEOpeTUIeCKue MoK (DyHAaMEHTaIbHBIX MPOIIECCOB U SBICHUN B (PU3NKE U €€ PUIIOKCHUSX;
HPUHINIBI CHMMETPHH U 3aKOHBI COXPAHEHHMS;
HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,
MOCTaHOBKY MPo0OeM (PU3HYECKOTO MOJIETTUPOBAHUS;
0 B3aUMOCBS35X U (yHIaMEHTAJIFHOM €IMHCTBE €CTECTBEHHBIX HayK.
yMeThb:
3(Q(EKTUBHO HCIIOIH30BaTh HAa MIPAKTUKE TEOPETUUECKUE KOMIIOHEHThI HAyKH: TIOHATHS, CYXKJICHHUS,
YMO3AKITIOUCHUS, 3aKOHBI;
IPE/CTaBUTh MTAHOPAMy YHHBEPCAIbHBIX METOJIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHUS;
paboTarh Ha COBPEMEHHOM IKCIIEPUMEHTAILHOM 000pYI0BaHHH;
abcTparnpoBarhCsi OT HECYLIECTBEHHBIX BIMSHUN NPHU MOJAENHMPOBAHUYU PEATBHBIX (PU3MUECKHX
CUTYALIUii;
IUIAHUPOBATh ONTHMAJIEHOE TIPOBEACHUE IKCIIEPUMEHTA.
BJIA/IeTh:
TUTAHUPOBAHKEM, TIOCTAHOBKOM U 00pabOTKON pe3yabTaToB (PU3NIECKOTO IKCIIEPUMEHTA;
Hay4YHOW KapTHHON MUDa;
HaBBIKAMM CaMOCTOSATEJIHONH paboThl B J1aOOpaTopuM Ha COBPEMEHHOM AKCIIEPUMEHTAIbHOM
000pyI0BaHNH;
MaTeMaTHYeCKUM MOZAEIUPOBaHUEM (pU3NYEeCcKHX 3a1ad.

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




C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

BozMoxkHBIE TEMBI KYPCOBBIX padoT:
1. JluckpeTHble cCHMMeETpUN ypaBHeHUH Jlupaka, Belinsg u MaiiopaHsl.

2. DHepreTuueckas 3aBUCUMOCTb CEUCHHUN B YETHIPEX(hEPMHUOHHON TEOPUH C1a00r0 B3aUMOACHUCTBUS
(B IepBOM MOPSAKE TEOPUH BO3MYIIICHHIA).

3. BzaumogeiicTBre HEUTPUHO C KBaApKaMHU B paMKaX MapTOHHOW MOJIEIH.

4. Ocunmianuy CIUPalIbHOCTH IPU PACIPOCTPAHEHUN HEHTPUHO B MArHUTHOM II0JIE.

5. Tlorok neiirpuro ot ConHna (OIEHKa 1O TOPSIKY BEIHYMHBI) OT Pp-IHUKIA TEPMOSICPHBIX
peaKuui.

6. depMueBCKast MOIENb YCKOPEHHU KOCMUYECKUX JTydeH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[MpomexxyrouHast arrectanuss 1O AucUUIUIMHE «®DU3UKa HEUTPHHO» OCYIIECTBIsIETCS B (opme
9K3aMeHa. DK3aMeH MPOBOJUTCS B YCTHOU (hopme.

CrinHOpHBIE BOIHOBBIE GYHKLIUHU (epMUOHOB. JIOpEHI-MHBAPUAHTHOCTH BOJIHOBBIX YPaBHEHUH.
VYpasuenue upaka. [IpuBonrMocTs AMPAKOBCKOTO MpeAcTaBiIeHns rpynns! JIopeHna.

BriBog ypaBHenwuii Beiins u3 ypasaenus upaka (B 6e3MaccoBOM Ipeaene).

KupanpHOCTB M CIMpaIBHOCT — HA IPUMEPE PEIICHUI YpaBHEHUs Bens.

JluckpeTHast cCHMMeETpus ypaBHEeHUH Belins.

JIByXKOMITIOHEHTHAas Teopusi HeWTprHO. KoMOMHMpOBaHHAs! HHBEPCHSL.

HuckperHsle cuMMeTpur ypaBHeHus upaka. 3apsaoBoe CONpsKeHUE.

AN i

VYpaBueHus Maiiopansl. ITHBapHaHTHOCTh MacCOBBIX WIEHOB 3THX yPaBHEHHUM.

9. JIByXKOMITIOHEHTHBIE U YETHIPEXKOMITIOHEHTHBIE MAaHOPAHOBCKUE CIIUHOPBL.

10. KBaHTOBaHNE MallOPAaHOBCKOTO ITOJIA.

11. Ocumuisiiiy apoMaToB HEHTPHUHO.

12. Cucrema nByx MalOpaHOBCKHUX HEUTpHHO. [lnaroHanm3aiys MacCOBOM 4acTH JIarpaHKuaHa.
13. Ocrmsuu cCnupaabHOCTH HEUTPUHO TTPH IBIYKEHUN B MAarHUTHOM ITOJIE.

14. Ocumuisiuun pu pacnpocTpaHEeHUU HEUTPUHO B BEIIECTBE. Oddexr
MuxeeBa-CMmupHoBa-BoibdenmiTeiina.

15. Jlarpamkuan 4eThIpEX(HEPMUOHHOTO C1a00TO B3aUMOJICHCTBUS. 3apsHKEeHHbBIE U HEUTPaIbHbIE TOKH.
16. HeitTpuHO-1I€NTOHHBIE B3aUMOJIEHCTBUS.

17. MarHuTHbIii MOMEHT IWPAKOBCKOTO HEUTPHUHO. PaBEeHCTBO HyNIO AMAaroHajJbHOTO MarHUTHOTO
MOMEHTAa MaOPaHOBCKOTO HEUTPHHO.

18. be3aMaccoBOCTh HEUTPHUHO W OTCYTCTBHE OCHWJUIAIMIA B CTaHJAPTHOW MOJENH 3JIEKTPOCIad0ro
B3anUMOJICHCTBHUS.

19. lupakoBckas 1 MaliOpaHOBCKAasi MAaCcChl B PACIIUPEHUSX AIIEKTPOCIaboil MOJIEeIH.
20. He#liTprHO-KBapKOBbIE B3aUMOECUCTBUA B CTAHJAPTHON MOJIETH.
21. MlcroyHuKY HERTPUHO MPH B3aMMOJICHCTBHAX KOCMHUYECKHX ITyuel B aTMocdepe.

22. depMmueBCKHII MeEXaHWU3M YCKOpeHHsS KocMmuueckux Iydeidl. JlokanbpHble actpoduszmueckue
WCTOYHUKU HEUTPHHO.

23. Heiirpuno ot Connna. OneHka BeTMYUHBI TIOTOKa HEUTPUHO B CIydae MPOTOH-IPOTOHHOTO LIHKIIA
TEPMOSIACPHBIX PEAKLIAMN.

24. HeHTpHUHO OT B3aMMOACMCTBHS KOCMUYECKUX JIy4eil ¢ MUKPOBOJTHOBBIM HU3ITyUEHHUEM.

25. ICTOYHUKY aHTHHEUTPUHO OT 3E€MITH.

26. DKCTIEpUMEHT 10 PETUCTPALIMHA MACCHI HEUTPHHO.

277. DKCIIEpUMEHTBI 110 U3MEPEHHUIO [TapaMEeTPOB OCLMIIIALMMI HAa YCKOPUTEIX.

[Tpumeps! 3K3aMEHAMOHHBIX OMIIETOB, UCIIOIb3YEMBbIX JUIS IPOBEACHUS SK3aMeHa:
buner 1
1. Ypasuenwus Beitnsg. Teopust 1ByXKOMIIOHEHTHOTO HEHTPHUHO.



2. ONEeKTPOMarHUTHbIE B3aUMOAEWUCTBUA HEUTPUHO. MAarHUTHBIE MOMEHT JTUPAKOBCKOTO U
MaliOpaHOBCKOTO HEUTPHHO.

3. Iloxkazate, ncnonb3ys ypaBHeHHE J(Hpaka, 4TO Oneparopbl KUPaIbHOCTH M CIIUPAIBHOCTH YaCTHIIBI
COBIAJAIOT B IIPEiesie, KOIla Macca YacTHULIbl paBHA HYJIIO.

buner 2

1. Ocunmisnuu B Iyykax aHTUHEWTPUHO U OCLIMJUIALIUY HEUTPUHO-aHTUHEUTPUHO.

2. Marpuma cMmemuBaHUS HEWTPUHO B ciy4ae TpEX  THUIOB HEWTPUHO, €€ CBOMCTBA U
napameTpU3aLHys.

3. llpoBeputh JlopeHL-MHBApHAHTHOCTh MACCOBBIX 4ieHOB JlarpaHkuaHa HEUTPHUHHOTO MOJs (B
Clly4ae, KOTa HEeHTPHUHO MailopaHOBCKOE).

buner3
1. Ocummisiuy B HEPENATUBUCTCKOM KBAHTOBOI MEXaHHKE.
2. Croco0bl 3KCTIEPUMEHTAIBHOM MTPOBEPKH THUIOTE3bI 0 MAHOPAHOBCKOW MPUPOJIE HEUTPHHO.

3. [Ilokaszare, wucnone3ys ob0mui Bua JlarpamknaHa HEHUTPUHHOTO TOJIS, YTO KBAHTOBOE IIOJIE
JMPAKOBCKOTO HEUTPUHO MOXET OBITh TPEICTABICHO B BHUJE CYINEPIO3HINU JIBYX MalHOpPaHOBCKUX
MoJIEH ¢ paBHBIMU MAaCCaMH.

Kputepun onennBanus

Onenky «ornnyHo (10)» 3acity’KMBaeT CTYOEHT, OOHApYXHUBILIUN BCECTOPOHHEE, CUCTEMATHYECKOE U
nyOoKoe 3HaHWE Y4eOHOro MPOrpaMMHOIO Marepuala, CaMOCTOSTENbHO BBINOJHUBIINI BCe
MPEIYyCMOTPEHHbIE MPOTPaMMOM 3aaHus, IIyOOKO YCBOMBIIMI OCHOBHYIO U JOINOJHHUTEILHYIO
JUTEPaTypy, PEKOMEHOBAaHHYIO MPOrPaMMOi, aKTUBHO paOOTaBIINil HAa IPAKTHUECKUX, CEMUHAPCKUX,
nab0OpaTOPHBIX 3aHATHX, Pa3OMpaAIOLINIiCA B OCHOBHBIX HAyYHBIX KOHIEMLHUAX 10 H3y4aeMOi
JUCLUITIMHE, TPOSBUBIINI TBOPYECKHE CHOCOOHOCTH M HAYYHBIH MMOJXO0/A B IOHUMAHUU U M3JI0KEHUN
y4eOHOro MpPOrpaMMHOTO MareprMa, OTBET OTIMYaeTcs OOraTCTBOM M TOYHOCTBIO HMCIIOIB30BAHHBIX
TEPMUHOB, MaTepHall U3J1araeTcs I0CIe10BaTEIIbHO U JIOTUYHO.

Ouenka «oTanmyHO (9)» 3aciayXuUBaeT CTyAEHT, OOHAPYKMBIIMH BCECTOPOHHEE, CHUCTEMAaTHUECKOe
3HaHUE y4eOHOTo MPOrpaMMHOI0 MaTepHalla, CaMOCTOSTEILHO BBHITOJHHUBILUI BCE MPEAYCMOTPEHHBIC
IpOrpaMMoOi 3a/laHus, TIIyOOKO YCBOMBIIMN OCHOBHYIO JIUTEpaTypy M 3HAKOM C JOTOJHHUTEIbHON
JUTEPaTypoi, PEKOMEHIOBAHHOW MPOrpaMMOil, axkTHBHO paboOTaBIIMii HA  MPAKTUYECKHUX,
CEMHHAPCKUX, Ja0OpaTOPHBIX 3aHATHAX, MOKA3aBIIMH CHCTEMAaTHYECKHH XapaKTep 3HaHWK TI0
JUCUUIUIMHE, TOCTaTOYHBIN [T JaibHEeHIel y4eObl, a TaKkke CIOCOOHOCTh K UX CaMOCTOSTEILHOMY
IIOIIOJIHEHUIO, OTBET OTJIMYAETCs TOYHOCTHIO HCIIONB30BAHHBIX TEPMHUHOB, Marepual HU3jaraercs
MIOCJIE0BATEIBHO U JIOTUYHO.

OneHKy «OTaH4YHO (8)» 3acCiTy’KUBAET CTY/IECHT, OOHAPYKHUBILHUI MMOJIHOE 3HAHUE YUYEOHO-TIPOrPaMMHOTO
Marepuana, He JOITyCKAIOIUI B OTBETE CYILIECTBEHHBIX HETOYHOCTEH, CAMOCTOATEIBHO BHITOJTHUBILNN
BCE NIPElyCMOTPEHHbIE [IPOIPaMMON 3aJlaHMsl, YCBOUBIIUI OCHOBHYIO JINTEPATYpPY, PEKOMEHI0BaHHYO
MpOrpaMMoi, akTHBHO paOOTaBUIMA Ha MPAKTHUYECKUX, CEMUHAPCKUX, Ja0OpaTOPHBIX 3aHATHUSX,
[IOKA3aBIIMKA CUCTEMATUYECKHIM XapaKTep 3HAHUM IO AUCUMIUIMHE, NOCTATOYHBIM IS JanbHEHIIEH
y4eObl, a TAK¥Ke CIIOCOOHOCTh K MX CAMOCTOSTEIbHOMY TOTIOHEHHUIO.

Onenky «xopomo (7)» 3aciy’)KMBaeT CTYJACHT, OOHApPYXHUBIIMK JIOCTATOYHO IIOJHOE 3HAHHE
y4eOHO-IIPOrPaMMHOTO Marepuajja, He JOMYCKAloIMid B OTBETE CYLIECTBEHHBIX HETOYHOCTEH,
CaMOCTOATEJIHO BBIIIOJHUBIINN BCE IIPELYCMOTPEHHbIE IPOIrPaMMOM 3a/laHusl, YCBOUBIINI OCHOBHYO
JUTEpaTypy, PeKOMEHIOBAaHHYIO MMPOrPaMMOi, aKTUBHO PaOOTaBIINI HAa MPAKTHYECKUX, CEMUHAPCKUX,
nabopaTOpPHBIX 3aHATUAX, T[IOKA3aBIIMK CHUCTEMATHYECKHH XapakTep 3HAHWW M0 JUCIUILIMHE,
JOCTaTOUHBIN AJIS JajibHEHIIel yueObl, a TaKKe CHOCOOHOCTD K UX CAMOCTOSTEILHOMY MOTIOTHEHHIO.

Onenky «xopomo (6)» 3aciy’)KUBaeT CTYJACHT, OOHApPYXHUBIIMK JIOCTATOYHO IIOJHOE 3HAHHE
y4eOHO-IPOTPaMMHOTO MaTepHaja, He JIOIyCKAIOUIMKA B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITEJIEHO BBINOJHUBIINKA OCHOBHBIC IPEIyCMOTPEHHBIE NMPOrpaMMOM 3alaHMs, yCBOMBIIMN
OCHOBHYIO JIUTEPATypy, PEKOMEHJOBAaHHYIO IPOrPaMMOM, OTIMYABIIUICS JOCTATOYHOW aKTHBHOCTBIO
Ha TMPAKTHYECKUX (CEMHMHAPCKHMX) W J1a0OpaTOPHBIX 3aHATHAX, MOKA3aBIIMK CHCTEMaTHUECKHUN
XapakTep 3HAHWH 110 JUCLUUILTNHE, TOCTATOYHbIH IS TabHeHIed y4eOsl.



Ouenky  «xopomo  (5)»  3aciyKMBaeT  CTyIeHT, OOHApYXMBIIMH  3HAaHWE  OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIeH
paboTel 1O mpodeccuu, He OTIMYABIIMHCS aKTHBHOCTHIO Ha IPAKTUYECKUX (CEMUHAPCKHX) M
71a00paTOPHBIX 3aHATUAX, CAMOCTOSTEIBHO BHITTOJIHUBILNM OCHOBHBIE IIPETyCMOTPEHHBIC IIPOTPaMMOii
3aJ[aHus], YCBOUBIINN OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO ITPOTPAMMON, OHAKO JIOITYCTHBILHUIA
HEKOTOpBIE TOTPEUIHOCTH MpPHU HUX BBHIIOJHEHMH M B OTBETE Ia 3K3aMeHe, HO oO0Jsamaromuit
HEOOXOAMMBIMU 3HAHUSIMH JIJISI ©X CAMOCTOSITEIEHOTO YCTPaHEHHUS.
OLeHKY «YyIOBICTBOPUTEIbHO (4)» 3aciayXWBaeT CTYISHT, OOHApYKMBIIMA 3HAHWE OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO Marepuaia B 00bEMe, HEOOXOIMMOM IS JallbHEHIeH y4eObl U MpecTosIeH
paboTel 1O mpodeccuu, He OTIMYABIIMHCS aKTHBHOCTBIO Ha IPAKTUYECKUX (CEMHUHAPCKHX) M
71a00paTOPHBIX 3aHATUAX, CAMOCTOSTEIBHO BBHITIOJIHUBIINN OCHOBHBIE IIPETyCMOTPEHHBIC IIPOTPaMMOii
3aJ[aHus], YCBOUBIINN OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO ITPOTPAMMOM, OHAKO JIOITYCTHBILUIA
HEKOTOpBIE TOTPELIHOCTH MPHU HUX BBHIIOJHEHMH M B OTBETE HA OSK3aMeHe, HO oO0yamaromuit
HEOOXOAMMBIMU 3HAHUSIMH ISl YCTPAHEHHUS I10J] PYKOBOJCTBOM IIPEIONABATENS JIOMYIICHHBIX
[IOIPEIIHOCTEN.
OLeHKY «yHOBIETBOPUTEIbHO (3)» 3aciayXuBaeT CTYIEHT, OOHApYKMBIIMA 3HAHWE OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM IS JallbHEHIeH yaeObl U MpecTosIIeH
paboTel 1O mpodeccuu, He OTIMYABIIMHCS aKTHBHOCTBIO Ha IPAKTUYECKUX (CEMUHAPCKHX) M
71a00paTOPHBIX 3aHATUAX, CAMOCTOSTEIBHO BBITIOJIHUBILNM OCHOBHBIE IIPETyCMOTPEHHBIC IIPOTPaMMOii
3aJaHusl, OHAKO JOMYCTHUBIIMK MOTPEITHOCTH TPH MX BBHIOJHCHUH M B OTBETE HA JK3aMEHE, HO
obnajaromuii HEOOXOOMMBIMU 3HAHMAMH [UI1 YCTPAaHEHUS TII0Jl PYKOBOJICTBOM HpENojaBaTelis
HanOoJee CyIECTBEHHBIX OIPEITHOCTEMH.
OueHka «HEyTOBIECTBOPUTEILHO (2)» BBICTABIAETCS CTYIEHTY, OOHApY)KUBIIEMY MpPOOEIbl B 3HAHHUIX
WIN OTCYTCTBHE 3HAHWI MO 3HAYUTEIHHON YaCTH OCHOBHOTO y4eOHO-IPOTPaMMHOIO MaTepuaia, He
BBIIIOJTHUBIIEMY  CaMOCTOSITENIBHO — TPEIyCMOTPEHHbIE  HPOTrpaMMOM  OCHOBHBIE  3aJaHus,
JONYCTHBIIEMY NPUHIWIHAIBHBIC OIIMOKY B BHIIOJHEHHU MPEIYCMOTPEHHBIX MMPOTPaMMON 3a/laHHH,
He 0TpaboTaBIIeMy OCHOBHBIE NTPAKTUYECKUE, CEMUHAPCKHE, JTa00PaTOPHBIE 3aHATHS, JOIMYCKAIOIEMY
CYILIECTBEHHBIC OIIMOKHU MPH OTBETE, M KOTOPBI HE MOXET MPOJODKUTE 00yYSHUE WM MPUCTYIHTH K
npodeccuoHaIBHON 1eSTeTbHOCTH 0€3 JOMOIHUTENbHBIX 3aHATHI 0 COOTBETCTBYIOILECH JUCIUIIIHHE.
O1reHKa «HEYITOBIETBOPUTEIHHO (1)» BBICTABIISIECTCS CTYACHTY, HE OTBETUBILEMY Ha 3aJaHHBIC (OTKa3
OT OTBETA, IIPEACTABICHHBIH OTBET MOJHOCTHIO HE MO CYIIECTBY COACPIKAIIMXCS B 9K3aMEHAIHIOHHOM
3aJIaHuU BOTIPOCOB).

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEJILHOCTH

[Ipu mpoBeneHuM ycTHOro ’K3ameHa oOOydHarolmieMycs OpeAOoCTaBiseTcs He MeHee 45 MHHYT Ha
noarotoBky. Omnpoc oOyuaromierocs mo OMIEeTy Ha YCTHOM 3K3aMEHE HE JOJDKEH INPEBBIAET IBYX
aACTPOHOMMYECKHX YacOB.

Bo Bpems mpoBeneHus 3k3aMeHa 0OydaroIInMecss MOTYT IOJIb30BaThCS MPOrPaMMON JUCHMIUINHBI, a
Takke Bcel HEOOXOAMMON JHUTEepaTypod ISl pelleHHs 3aJaqyd; IPU OTBETaX Ha YCTHBIE BOIMPOCHI
10JIb30BAThCS JIUTEPATyPOH 3aIIpeleHO.



