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)

N0 THCHUTIJINHE: [TpoxoxneHue 3apsKEHHBIX YaCTHIl M KBAHTOB CBETa Yepe3 BELIECTBO
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenapa GpyHIaMEHTAIbHBIX B3aUMOIEHCTBUI 1 KOCMOJIOTHH

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocrtaBui: B.JI. Marymko, crapimunii mpernoaaBareib

[Iporpamma obcyxneHa Ha 3aceanny Kadenpbl PyHIaMEeHTAIBHBIX B3auMoecTBUi 1 kocMomnoruu 01.07.2021



AHHOTANMA

JlaHHas AMCUMIUIMHA TMOCBALICHA U3YyYEHHIO (PU3MUYECKUX OCHOB MPOXOXKACHUS M3IYUYCHHS Yepe3 BEIIEeCTBO.
OnuceiBatOTCsl MOTEPU SHEPIMU Pa3IMUHBIX HacTHUIl IPU IPOXOXKIEHUM uepe3 BellecTBO. PaccMoTpeHsb!
pa3IMYHbIE MEXAHHM3MBI B3aUMOJCHCTBUS JIENTOHOB: JJIEKTPOHOB M MIOOHOB, C BEHIECTBOM M MEXaHU3MBI
B3aUMOJICHCTBUSL aipoHOB. Takxe, paccMaTpHUBAIOTCS MEXaHU3Mbl B3aUMOAEHCTBUS I'aMMa-KBaHTOB C

BEII[ECTBOM.
1. leau u 3apauu

Meap AUCUMNIMHBI

- U3YUCHHUC (1)I/I3I/I‘I€CKI/IX OCHOB ITPOXOXKACHHUA N3ITYUCHUS YCPC3 BCIICCTBO,

- HpI/I06p€TCHI/IC HAaBbIKOB UCIIOJIb30BAHUHU IMOJTYYCHHBIX 3HAHUH B HCCHCI{OB&TGHLCKOﬁ pa60Te.

33]13‘[1/[ JAUCHUIIINHBI

[] ocBoeHue CTYACHTAMU 0a30BEIX 3HAHUI B 00JIaCTH MPOXOKACHUA U3JTYyYCHHA YCPEC3 BCIUICCTBO,

[l mpuoOpeTeHHe TEOPETUUSCKUX 3HAHUI B 00NACTH M3yUEHHS MPOXOXKICHUS TSHKENBIX 3apSKCHHBIX
4acTull, OeTa-4acTuI] 1 (POTOHOB Uepe3 BEIIECTBO;

0

OKa3aHuc KOHCYJ'H:TaL[I/Iﬁ U nomMom CTyACHTaM B IPOBCACHUU COOCTBEHHBIX TCOPCTUYCCKUX H

OPHEHTHPOBAHHBIX HA NMPAKTUYECKOE MPUMEHEHHUE UCCIeIOBAaHUN B 00JIACTH MPOXOXKACHUS U3ITyUESHUS

4epes3 BeleCTBO;
0
HAYYHBIX 00JIaCTAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

HpI/IO6peTeHI/Ie HAaBBIKOB IMPUMCHCHUS IOJYUYCHHBIX 3HAHUM B CMCXKHBIX U MCKIAUCHUIIIIMHAPHBIX

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.3 Brnameer mnpodeccHOHANLHOW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajiady, [JIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 ChoocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPHU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3paboTaHHON
MOJENN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIbHBIM
o0opynoBaHueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
I1K-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenupoBaHUe) C HCIOIb30BAaHHEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUILTHHBI 00y4YaronInecs J0KHBI



3HATb:

(byHIaMeHTaIbHbIC TIOHATHSI, 3aKOHBI, TCOPUH KIIACCHYECKOH U COBPEMEHHOMN (DU3UKH;
MOPSIIKY YUCIICHHBIX BEJIMYHH, XapaKTePHbIC IS Pa3JINYHBIX Pa3lesioB (PU3UKH;
COBpPEMEHHBIE MTPOOTIeMbl PU3UKU 1 MATEMAaTHKH;
00IIMe TOAXObl K PEHICHHIO NMPUKIAIHBIX U TEOPETUYSCKUX 3a/ad MPOXOXKACHUS 3apsHKEHHBIX
YaCTHUI] U KBAaHTOB CBETA Yepe3 BEIECTRO.
YMETb!

U
0
U
0

] abcTparupoBaThCs OT HECYIECTBEHHOTO ITPHU MOZICIMPOBAHNY PeabHbIX (GU3MUECKUX CUTYalN;
[J  [ONMb30BaThCsi CBOMMHU 3HAaHUSMHM ISl pelieHus (yHIaMEHTAIbHBIX W NPUKIAAHBIX 3ajad |
TEXHOJIOTUYECKUX 3a/1a4;
[J nmenarh NpaBUIIbHBIC BHIBOABI U3 COMIOCTABICHUS PE3YJIbTaTOB TEOPHU U SKCIICPUMEHTA;
[J 1pou3BOAMTH YUCICHHBIE OLIEHKU 110 NOPSAKY BEJIUYHHBI;
[J nenarh Ka4eCTBEHHBIE BBHIBOABI PH MEPEXO/IE K MPEACTIbHBIM YCIOBUSAM B H3y4aeMBIX MPoOIeMax;
[l BHIETh B TEXHHUUYECKHUX 3a/1auaxX (GU3HMUECKOE COACPIKaHHE;
O OCBaMBaTh HOBBIE MpPEIMETHBIC OOJIACTH, TEOPETHYECKUE IOAXOAbI M 3KCIEPUMEHTAIIbHBIC
METO/IUKY;
O 3¢ (GEKTUBHO HCIIONB30BATh IOJYUYCHHBIE 3HAHUS, HMCIOIIMECS METOABl pELICHHs 3a7ad
MIPOXOXKICHHS 3apsKEHHBIX YacTHUI] M KBAaHTOB CBETA Yepe3 BELIECTBO JUIS JOCTHKEHHSI HEOOXOANMBIX
TEOPETHUYECKUX U NPUKIIAJHBIX PE3ybTaTOB.

BJIAJICTh:

[J HaBBIKAMH OCBOECHHS 00JIBIIOTO 00beMa HH(OpMAaIH;

[/ HaBBIKAMH CaMOCTOSITEIbHON paboThI B 1abopatopuu u MHTEpHETE;

[J KyJnbTYpOH MOCTAaHOBKH U MOAETMPOBAaHUS QU3NUECKUX 3a7ad;

[l HaBBIKAMU TPAaMOTHOH 0OpaOOTKM pEe3ylbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYECKUMHU
JaHHBIMH;

[J mpakTUKOHM MCCIE0OBAaHUS U PEILIEHUs TEOPETUUECKUX U IPUKIIAJHbIX 331a4;

[l HaBBIKAMH TEOPETUYECKOTO aHAIM3a PEABHBIX 3a/1a4, CBA3AHHBIX C MPOXOKJICHUEM 3apsSKEHHBIX
4acTUIl U KBAHTOB CBETA U€pe3 BELECTBO.

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

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM YY€OHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 VYnenabHbIe MOHU3AIMOHHBIE TIOTEPH. 3 1
2 3aBHUCHMOCTbH MPOOET-3HEPTHSI. 2 1
3 Jlenpra-3neKTpoHsbl. § Cesa3p  HOTEpH ) |
SHEPIUH C HOHU3ALUEH.
4 MHOTroKpaTHO€E KYJIOHOBCKOE PACCESTHUE. 2 1
5 @nyKTyalu MOTEPH SHEPTUU. 2 1
6 MeTonpl IETEKTUPOBAHUS 3apsSKEHHBIX ) 1
4acTull.
7 VYnenabHbIe MOHU3AIMOHHBIE TIOTEPH. 2 1
8 Panuanmonnoe TOpMOXKEHHE AIIEKTPOHOB. 2 1
9 UepeHKOBCKOE paccestHHe. 2 1
10 MHoOrokparHoe KyJIOHOBCKOE paccesHHUe ) |
JJIEKTPOHOB.
11 @nyKTyaluu NOTEPH SHEPTUU. 2 1
12 |[lomomeHnne ramMmma-yden. 2 1
13 Paccesnue ramma-myuei. 2 1
14 |O6pa3oBanue nap. 1 1




15 OOmmit  xapaktep  B3aMMOJICHCTBHSA 1 1
(OTOHOB CO cpeaoi.

16  |DnexkTpoHHO-(POTOHHBIE JINBHHU. 1

Hroro yacos 30 15

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 45 ygac., 1 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. YnenpHbIE HOHU3ALMOHHBIE TIOTEPH.

Knaccuueckuii M KBaTOBOMEXaHMYECKHH IOAXOH K MpoOiieMe HOHU3ALUOHHOTO TOPMOXKEHUS
TSOKETIBIX 3apsKeHHBIX yacThil. BeiBox dopmynsl bopa u dopmynsr bere-broxa.

2. 3aBHCUMOCTb MTPOOET-IHEPTHSL.

Cpenuuii mpober, 3KcTparnolupoBaHHbIi Mpober, pazopoc npoderos. [lomyammnuprueckue GopMysbl
poOeros.

3. I[e.]'ﬂ:Ta—BJ'IGKTpOHBI. CBs3b MOTCPh SHCPIruun € I/IOHI/I33].H/IGI>1.

[TonyueHue SHEPreTUUECKOro CHEKTpa JEIbTa-d1eKTPOHOB. llepBHUYHAs, BTOpUYHAs U TMOJHAA
HOHM3ALIHA.

4. MHOrokpaTrHo€e KyJIOHOBCKOE pacCesiHUE.
dopmyna Pezepdopma. CpeaHuii yromn paccessHus U €ro CBsI3b CO CPEIHUM CMEIICHUEM.
5. @nyKryauuy nNoTepb SHEPrUU.

[puuunsl  duykryanmii. [Ipenenst npumenumoctn pacnpenenenuit  Jlangay, BaeunoBa wu
rayCCOBCKOTO.

6. MCTO,I[BI ACTCKTUPOBAHUA 3aPSPKCHHBIX YaCTULI.
O630p MCTOAOB ACTCKTUPOBAHUSA U UX CBA3b C MOHU3AIIUOHHBIMU MMOTCPAMU JHCPIUH.
7. yILGJ'ILHLIe HMOHU3AITMOHHBIC ITIOTCPHU.

@opMysnbl  yIENbHBIX HMOHU3AaLMOHHBIX NOTEph O€Ta-dyacTHl. YUYeT TOXKICCTBEHHOCTH YacTHIl.
®opmyiiel Mora.

8. PaznanioHHOE TOPMOKEHHE AIIEKTPOHOB.

TopMmo3HOE U3ilyuyeHue MEKTPOHOB. PaquannonHas elnHUIa, KpUTHIECKast SHEPIHsL.
9. UepeHKOBCKOE paccesHue.

YepeHkoBcKoe paccessHue. BoiBoa hopMysibl Ui yIiia U3ITydeHHUS.

10. MHOTOKpaTHOE KYJIOHOBCKOE PacCEsHUE MEKTPOHOB.




®opmyna Pezepdopaa amst amekTpoHOB. MHOTOKpaTHOE KYJIOHOBCKOE PAacCEsIHUE AIEKTPOHOB.
11. ®nyKTyaluu NOTEph SHEPTHUHU.

@nykTyanuy noTepb SHEpruu eKTpoHoB. [Ipoxoxkaenue yepes ¢onbru.

12. Tlornomienue raMMa-rydei.

dotorddext. PeHTreHoBckoe nznyueHue, aeKTpoHsl Oxe.

13. Paccesinue raMmMa-ydei.

TomcoHOBCKoe paccessHre. KoMnToHOBCKOE paccesHue.

14. ObpazoBanue nap.

OO0pa3oBaHue EKTPOH-TIO3UTPOHHBIX Iap.

15. O6muii xapakrep B3auMoIeHCTBHsI POTOHOB CO CPEIOH.

[Tonnoe ceuenue nornouienus. [lonstue 06 anpbeno.

16. DnekTpoHHO-(POTOHHBIC JIUBHU.

DnexkTpoHHO-(OTOHHbIE JTUBHU. BBeneHue B GU3NKy KOCMHUYECKHX JTydei. ATMOC(epHbIE JTHBHU.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! MYJIBTUMEAUAIIPOCKTOPOM U DKPAHOM, JOCKOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Jlagmay JI.JL., Jludmmn E.M. KBanroBast mexanuka. ®uzmariur, 2004.
2. Jlanpay JI.A., JIudpmmn E.M. Teopus nons. duzmariurt, 2012.
3. Hosukos I"'U. Beenenue B siaepuyto ¢uszuxy. HUL] Perynsipras u xaotudeckas nuHamuka, 2004.

JomnonHurensHas aureparypa
1. bere I'A. , Amikun lO. [IpoxokaeHre U3Iy4eHUs Yepe3 BEmECTBO., COOPHUK “IKCIIepUMEHTATbHAS
saepHas ¢puzuka” crp.141-297, tom 1, M, 1*JI, 1955.
2. Myxun K.H. Beenenue B sipepayto ¢pusuky. M.: Atommznar, 1965.
3. PemuzoBuu B.C., Poroskun J1.b., Psa3anos M.U. ®nykryanunn npoOeros 3aps»KeHHBIX YacTHil. M.
OHeproarommusaar, 1988.

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

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



Ha nekumoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOYasl AEMOHCTPALHIO
npe3eHTanuil. B mpouecce camocTosTenbHOM paboThl 00YYarOIIMXCsl BOSMOXKHO HCIIOJIB30BAHUE TAKUX
MpOrpaMMHBIX CpeAcTB, kak Mathcad, Scilab u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Cryznent, uzyyaromuii kypc «IIpoxoxaeHue 3apsKeHHBIX YaCTHIl M KBAHTOB CBETA Yepe3 BEILECTBOY,
JOJDKEH, C OJJHOIM CTOPOHBI, OBJIIETh OOIINM MOHSTHWHBIM alliapaToM, a C APYroil CTOPOHBI, JOJKESH
HAay4YUTHCS NPUMEHATh TEOPETUUECKHE 3HAHMSA Ha NpakTuke. B pesynprare nM3ydyeHHs AUCIUIUIMHBI
CTYyICHT JOJDKCH 3HaTh MOPSIKH YHUCICHHBIX BEJIHYHMH, XapaKTepHBIC Uil Pa3IM4YHBIX pPasZIeiioB
¢u3uky, oO0ImuMe TMOAXOAbl K pELICHUIO MNPHKIAAHBIX M TEOPEeTHYECKHX 3aJad IPOXOXKICHUS
3apsDKCHHBIX YacCTHIl U KBAHTOB CBETa Yepe3 BemecTBo. CTyIeHT J0JDKEH yMETh a0CTparupoBaThes OT
HECYILECTBEHHOTO TPH MOJICJIIMPOBAHUY PEAIbHBIX (PU3NYECKUX CUTYallMd, POU3BOJUTH YHCIICHHbBIC
OLICHKH IO TOPS/IKY BEIMYUHBI, OCBaWBaTh HOBBIC MPEJAMETHBIC 00JIaCTH, TEOPETUUYECKUE TOIXOIBI
9KCTIEPUMEHTAIbHBIE METOIAMKH; OH TaKXkKe IOJDKEH yMeTb ((QEKTUBHO HCIIOIb30BaTh IOJTYy4EHHbIC
3HAHMSA, UMEIOIINECS METONBI PEHICHUs 3a]a4 MPOXOXKICHHS 3apsDKCHHBIX YaCTHII M KBAHTOB CBETA
Yyepe3 BELIECTBO IS JOCTIDKCHHMS HEOOXOAMMBIX TEOPEeTHYECKHMX M HPUKIAIHBIX PEe3yJIbTaToB.
OOyvaromuiicsi JODKEH OBJAIeTh HaBBIKAMH TI'PaMOTHOW OOpabOTKM pEe3y/lbTaTroB OIBITA H
COINIOCTABIICHUS C TEOPETUUYECKUMH JAHHBIMH MPAKTUKON HMCCIICIOBAHUS M PEIICHHS TEOPETUIECKUX U
NPUKIAJHBIX 33/1a4, a TaKKe HAaBBIKAMH TEOPETHYECKOrO aHalM3a pealibHbIX 3a/1ad, CBSA3aHHBIX C
MPOXOXK/IEHHEM 3apsKEHHBIX YAaCTUI[ U KBAHTOB CBETA YePEe3 BEIIECTBRO.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HanpspKEHHOW caMOoCTOsSTENbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyA€HTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— peleHune 3a1a4, IpeaaraéMblX CTYJJeHTaM Ha JICKIHAX;

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

[TokazareneM BIIQJCHUS MaTE€pUAIIOM CIY)KHT YMEHHE pemarb 3aaadd. ns GpopMUpOBaHHS yMEHHS
INPUMEHATh TEOPETHYECKHE 3HAHHUS Ha MPAKTHKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3amad. [Ipu pemenny 3a1a4 KaKa0¢e IeicTBUE HEOOXOMMO apryMEHTUPOBATh, CChUIAsICh HA M3BECTHBIC
TEOPETUUECKUE CBEICHHS.



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 IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: B.JI. Marymko, ctapimunii mpernoaaBareib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCHMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peleHus

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

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO

00opynoBaHUsS (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenupoBaHKe) C HCIOIb30BAaHMEM HCCIIEIOBATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPaMM)

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare usyuenuss gucuMiuivHbl «IIpoXokieHue 3apspKEHHBIX YacTHIl U KBAaHTOB CBETa uepe3

BCIICCTBO» O6y‘-IaIOH.IPII71C5[ JOJIDKCH:

3HATD:
g
U
g
U

yMeTh:

(hyHIaMeHTaIbHbIC TTOHSTHS, 3aKOHBI, TEOPUN KIIACCUIECKON M COBPEMEHHON (DU3UKY;
MOPSJIKY YUCIICHHBIX BEJTMYWH, XapaKTepHBIC ISl pa3TUUHBIX pa3lelioB (QU3HKH;
COBpPEMEHHEIE MPOOIeMbl (DU3UKU ¥ MaTEMATHUKH;
o0IIre MOAX0/bl K PEHICHUIO MPUKIATHBIX U TEOPETHUECKUX 3a7ad MPOXOXKICHUS 3apsHKEHHBIX
YaCTHUILl U KBAHTOB CBETA YEPE3 BEILIECTBO.

[ a6CTpaFI/Ip0BaTBC$I OT HCCYHICCTBCHHOTO TP MOACIIMPOBAHUHN PCAJIbHBIX (I)I/I3I/ILIGCKI/IX CHTyaHHﬁ;

U
TCXHOJIOTHYCCKHUX 3a1a4,

U
g
U
g
U

METOIUKU;
U

IIOJIb30BAaTbCAd CBOMMU 3HAHUAMH [UIA PCUICHUSA ¢)YHZ[aMeHTaHBHBIX U TPUKIAAHBIX 3ada4 U

ACJIaThb NMPAaBUJIbHBIC BHIBOAbI U3 COTIOCTABJICHUA PE3YJIBTATOB TECOPHHU U OKCIICPUMEHTA,
MNPOU3BOAUTDH YUCJICHHBIC OLICHKHU I10 MOPAAKY BCIIMYMUHBI,
ACJIaTh KaYCCTBCHHBIC BBIBOADI IIPU NMEPEXOAEC K MMPCACIIbHBIM YCIOBUAM B U3y4a€MbIX HpO6.]'IeMaX;
BUJICTHh B TCXHUYCCKHUX 3aJJa4ax (bHSI/I‘{eCKOC COACPIKAHUC,

OCBaMBAaTb HOBBIC MPCAMCTHBIC O6HaCTI/I, TCOPECTUUCCKUC IIOAXOAbl M OSKCIICPUMCHTAJIbHBIC

Sq)q)eKTI/IBHO HCIIOJIb30BAaTh IIOJYYCHHBIC 3HaHHs, HMCIONIUMECA MCETOAbI PCHICHHUA 3aaad

MPOXOKIICHUS 3apsDKEHHBIX YaCTHUI] M KBAHTOB CBETa Yepe3 BEIECTBO AJIS JOCTHIKEHUSI HEOOXOAMMBIX
TEOPETUUECKUX U IPUKIIAJHBIX PE3ysIbTaToB.

BJA€Th:



HABBIKAMH OCBOEHUS OOIBIIOT0 00beMa HHPOPMAITUY;
HaBBIKAMH CaMOCTOSITEIEHOU paboThI B 1aboparopun 1 MHTEpHETE;
KYJIBTYPO# IOCTAaHOBKU M MOJCIHPOBaHUs (U3HYESCKUX 3124,
HaBBIKAMH T'PaMOTHOW OOpaOOTKH pE3yJbTaTOB OIBITa M COMOCTABICHUS C TEOPETUYCCKUMH
JaHHBIMHU;
[] MpaKTUKOH UCCIEOBAaHHS U PEIICHUS TEOPETUICCKUX U TMPHUKIIAJIHBIX 33]1a4;
[l HaBBIKAMHM TEOPETHYECKOTO aHAJIM3a PeabHbIX 3a/1a4, CBSI3aHHBIX C IPOXOXKICHUEM 3apsKEHHBIX
YaCTHIl ¥ KBAHTOB CBETA Yepe3 BELIECTBO.

U
0
U
0

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

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0ro Marcepurajia InpoOBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

ITpomexxyTouHas arrectanus no aucuuiuinHe «IIpoxokaeHne 3apsyKeHHBIX YacTHIl U KBAaHTOB CBETa
yepes BEUIeCTBO» ocyuiecTBisieTcs: B ¢popme nuddepenuupoBannoro 3adera. AuddepenunpoBaHabiit
3aueT MPOBOAUTCS B YCTHOH (hopme.

ITepeueHb KOHTPOIBHBIX BOIPOCOB:

1. VYmenpHBIE MOHH3ALMOHHBIE TOTEPH TSHKENBIX 3apsDKEHHBIX uacTull. Kiaccuueckuil mom Xof.
®opmyna bopa u ee 061acTh MPUMEHEHUS.

2. VYnenpHblE HMOHM3ALMOHHBIE TOTEPU TSKENBIX 3apsHKEHHBIX 4YacTHUL. KBaHTOBOMEXaHHYECKHU
noaxon. ®opmyna bere-bioxa.

3. 3aBUCHMOCTb HPOOEr-dHEpPrusi Ui TSDKENBIX 3apsHKEHHBIX 4acThl. CBs3b MEXAY CPEIHHM H
SKCTPAIOIMPOBAHHBIM IIpoOerom, pazdopoc mpooderos.

. JlenpTa-31eKTPOHBI.

. CBs13b OTEPh SHEPTHHU TSDKEINBIX 3apsDKEHHBIX YaCTUL] C MOHU3ALUEH CPElIbl.

. Yrpyroe paccesiHie TsDKENbIX 3apsDKeHHBIX YacTul] Ha aromax. @opmyna Pesepdopaa.
. MHOTrOKpaTHOE KYJIOHOBCKOE PACCESTHHUE TSKEIBIX 3aPSKEHHBIX YACTHUL.
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. OnykTyanuy noTepb YHEPTUU TSHKEIIBIX 3aPSKEHHBIX YaCTHLL.

9. VYnenwpHbIC HOHM3ALMOHHBIE TOTepH OeTa-dactull. Popmyiel MoTa.

10. Topmo3HOE H3ITy4eHHE IIEKTPOHOB. PaguaonHas eqMHNIA, KpUTHYECKas SJHEPTHs.
11. YepenkoBckoe paccesHue. BeiBoa ¢popMyiisl Ajis yriia U3yYeHHs.

12. MHOrOKpaTHO€ KyJIOHOBCKOE pacCEIHHE IEKTPOHOB.

13. ®dnykryaunu noTeps 3HEPruu eKTpoHoB. [Ipoxoxaenue uepes Gonbru.
14. ®oroaddekt. PertrenoBckoe uzinydeHue, aeKTpoHs Oxe.

15. ToMCOHOBCKOE paccesiHue.

16. KoMITOHOBCKOE paccessHue.

17. O6pa3oBaHue MEKTPOH-TIO3UTPOHHBIX Hap.

18. O6mmuii Xxapakrep B3auMOIEHCTBHSI (POTOHOB CO CPEIOH.

19. DnekTpoHHO-(OTOHHBIE JIUBHU.

Kputepun onennBanus

Onenky «otnuyHo (10)» 3acimyXuBaeT CTyIEHT, OOHAPY>KUBIIMKA BCECTOPOHHEE, CHCTEMAaTHUYECKOE U
nyOokoe 3HaHWE Y4eOHOro MPOrpaMMHOTIO Marepualia, CaMOCTOSTENbHO BBINOJIHUBIINN BCe
MPESyCMOTPEHHbIE MPOTPaMMOM 3aaHusi, [IyOOKO YCBOMBIIMI OCHOBHYIO W JOIOJHHUTEIHHYIO
JUTEPaTypy, PEKOMEHJOBAaHHYIO MPOrPaMMOM, aKTUBHO pabOTaBIINii Ha MPAKTUYECKUX, CEMHUHAPCKUX,
nab0paTOPHBIX 3aHATHSX, Pa3OMPAIOMIUIICS B OCHOBHBIX HAyYHBIX KOHLENIMSIX IO H3ydaeMon
JUCLUITIMHE, TPOSBUBIINI TBOpPYECKHE CIOCOOHOCTH M HAYYHBIH MOAXO0A B HOHMMAHUH U U3JI0KEHHU
y4eOHOro MPOTrpaMMHOTO MarepuMa, OTBET OTIMYAeTCA OOrarcTBOM M TOYHOCTBIO HCIIOJIb30BAaHHBIX
TEPMUHOB, MaTepuall U3J1araeTcs I0CIe10BaATEIIbHO U JIOTUYHO.



Onenka «oTIMYHO (9)» 3acCIyKWMBAeT CTYACHT, OOHAPYXHBIIUN BCECTOPOHHEE, CHCTEMATHYECKOE
3HaHUE y4eOHOTO MPOrpaMMHOI0 MaTepualia, CaMOCTOSTEILHO BBIIOJHUBIINN BCE MPELYCMOTPEHHBIC
IpOrpaMMoOi 3a/laHus, TIIyOOKO YCBOMBIIMN OCHOBHYIO JIUTEpaTypy M 3HAKOM C JOTOJHHUTEIbHON
JUTEPaTypoi, PEKOMEHIOBAHHOM NpPOTpaMMOii, AakKkTHUBHO paboOTaBIIMH Ha MPaKTHYECKUX,
CEMHHAPCKUX, JA0OPAaTOPHBIX 3aHATHSIX, IIOKA3aBIIMA CHCTEMAaTHYECKH XapakTep 3HaHUW 110
JTUCUUIUIMHE, TOCTaTOYHBIN JUIsl JanbHEHIIeH yueObl, a TakKe CIOCOOHOCTh K MX CaMOCTOSATEIILHOMY
IOIIOJIHEHUIO, OTBET OTJIMYAETCS TOYHOCTHIO HCIIONb30BAHHBIX TEPMHHOB, Marepual H3Jaraercs
MOCJIEI0BATEIbHO U JJOTHYHO.

OneHKy «OTaU4YHO (8)» 3acCiTy’KUBAET CTY/IECHT, OOHAPYKHUBILHUI MMOJIHOE 3HAHUE YUEOHO-TIPOrPaMMHOTO
Marepuasna, He JOITyCKAIOIUi B OTBETE CYIIECTBEHHBIX HETOYHOCTEH, CaMOCTOSITEIHLHO BHIMTOJIHUBIINN
BCE MPElyCMOTPEHHbIE [IPOrpaMMON 3a/laHusl, YCBOUBILUN OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBaHHYO
MpOrpaMMoi, akTHUBHO paOOTaBIIMI Ha NPAKTHUYECKUX, CEMHHAPCKHUX, J1a0OPaTOPHBIX 3aHSATHSIX,
[IOKA3aBIIMKA CUCTEMATUYECKUM XapakKTEp 3HAHUM 110 IUCLUMIUIMHE, AOCTAaTOYHBIA U1 AAJIbHEHIIEH
y4eObl, a TAK¥Ke CIIOCOOHOCTh K MX CAMOCTOSTEIbHOMY TTOTIOJHEHHIO.

Ouenky «xopomo (7)» 3aciayXuBaeT CTYICHT, OOHApyXWMBIIMHA JIOCTaTOYHO IIOJHOE 3HAHUE
y4eOHO-IIPOrpaMMHOTO Marepuajja, He JOMYCKAIOIMid B OTBETE CYMIECTBEHHBIX HETOYHOCTEH,
CaMOCTOATENIBHO BBIIIOJHUBIINN BCE IIPEyCMOTPEHHbIE IPOrPaMMOi 3a1aHus, YCBOUBILUN OCHOBHYIO
JUTEPaTypy, PeKOMEHOBAHHYIO MPOrPaMMOid, aKTUBHO paboTaBIIMii HA MPAKTHUYECKUX, CEMHUHAPCKHUX,
nabopaTOpHBIX 3aHATUAX, T[IOKA3aBIIMK CHCTEMATHYECKHH XapakTep 3HaHWW 10 JIHUCIUILIMHE,
JOCTaTOUHBIN AJIs JajibHEeHIIel yueObl, a TaKKe CHOCOOHOCTD K UX CAMOCTOSITEIbHOMY MOTIOTHEHHIO.

Onenky «xopomo (6)» 3aciyXWBaeT CTYJACHT, OOHAPYXUBIIMK JIOCTATOYHO T[IOJIHOC 3HAHUE
y4eOHO-IIPOrpaMMHOTO Marepuajja, He J[OMYCKAIoIMid B OTBETE CYMIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITEJIEHO BBITMOJHUBIINKM OCHOBHBIE HPEIyCMOTPEHHBIC HPOTpaMMOH 3aJaHUs, YCBOMBILHI
OCHOBHYIO JIUTEPATypy, PEKOMEHJOBaHHYIO MPOrPaMMOH, OTIMYABIIUNACS AOCTATOYHONW aKTUBHOCTBHIO
Ha NPAKTHYECKHX (CEMHUHApPCKUX) M J1a0OpaTOPHBIX 3aHATUSAX, MOKA3aBIIMKH CHUCTEMAaTHYECKUil
XapakTep 3HaHW M0 JUCUUIUIMHE, TOCTaTOYHbIHN I JabHEeHIel y4eOsl.

Onenky  «xopomio  (5)»  3aciyXuWBaeT  CTYIACHT, OOHapyXWBIIMA  3HaHHE  OCHOBHOTO
y4eOHO-IIPOTrPaMMHOTO MaTepHaia B 00bEMe, HeOOXOMUMOM ISl JaJlbHeHWIeld y4eObl U MpenCcTosIeh
pabotel Mo mnpodeccur, HE OTIMYABIIUICS AaKTUBHOCTHIO Ha TNPAKTUYECKHX (CEMHUHAPCKUX) H
71a00paTOPHBIX 3aHATUSAX, CAMOCTOSTEIBHO BBHITIOJIHUBIINI OCHOBHBIE MIPEAYCMOTPEHHBIE IPOTPaMMOi
3aJ[aHus], YCBOUBIINN OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO ITPOrPaMMOH, OHAKO JIOITyCTHBILHUHA
HEKOTOpBIE TIOTPEIIHOCTH IPH WX BBIIOJIHEHWM W B OTBETE IMa OJK3aMeHe, HO OOiagarouiui
HEOOXOAMMBIMU 3HAHUSMH JJISl UX CAMOCTOSITEIHOTO YCTPAHEHHS.

OneHKy «yldOBJIETBOPUTENLHO (4)» 3aciyKHMBaeT CTYJIEHT, OOHApy>KWUBIIMK 3HAHHE OCHOBHOTO
y4eOHO-IIPOTrPaMMHOTO MaTepHraia B 00bEMe, HeOOXOMUMOM ISl JaJlbHEeWIeld y4eObl U MpenCcTosIeh
paborel Mo mnpodeccur, HE OTIMYABIIMICS AaKTUBHOCTHIO Ha TNPAKTUYECKHX (CEMHUHAPCKUX) H
71a00paTOPHBIX 3aHATUSAX, CAMOCTOSTEIBHO BBHITIOJHUBIINI OCHOBHBIC MIPEAYCMOTPEHHBIE IPOTPaMMOit
3aJ[aHus], YCBOUBIINN OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO ITPOTPaMMON, OHAKO JIOITyCTHBILHUHA
HEKOTOpBIE TIOTPEIIHOCTH IPH WX BBIIOJIHEHWMM W B OTBETE Ha DJK3aMeHe, HO OOiagarouiui
HEOOXOAMMBIMU 3HAHUSMM Il YCTPAHEHHUs TI0J PYKOBOJACTBOM IIpErojaBaTrelis JIOMYyIIECHHBIX
MTOTPEIIHOCTEN.

OneHKy «ylIOBIETBOpUTENHHO (3)» 3aciyKWMBaeT CTyJIEHT, OOHApY>KWBIIMK 3HAHHE OCHOBHOTO
y4eOHO-IIPOTPaMMHOTO MaTepHajia B 00bEMe, HeOOXOMUMOM ISl JaJlbHeHWIeld y4eObl U MpenCcTosIeh
pabotrel mo mnpodeccur, HE OTIMYABIIMICS AaKTUBHOCTHIO Ha TNPAKTUYECKHX (CEMHUHAPCKUX) H
71a00paTOPHBIX 3aHATUSAX, CAMOCTOSTEIBHO BBHITIOJIHUBIINI OCHOBHBIC MIPEAYCMOTPEHHBIE IPOTPaMMOi
3aJlaHus], OHAKO IOMYCTHMBIIMH IOTPEIIHOCTH IPU WX BBINOJIHEHWHM M B OTBETE€ HA JK3aMEHE, HO
oOnajmaromuii HeoOXOOUMBIMU 3HAHMSAMH JUIS YCTPAHEHHs TOA PYKOBOACTBOM IPEIIOAAaBATEIIS
HanboJee CyIeCTBEHHBIX OIPEIIHOCTEMH.

OneHka «HEyJOBJIETBOPUTEIBHO (2)» BBICTABISIETCA CTYAEHTY, OOHAPYXHUBIIEMY NMPOOENbl B 3HAHUAX
WIN OTCYTCTBHE 3HAHMH IO 3HAYMTENILHOM YacTH OCHOBHOTO Y4eOHO-IIPOrpaMMHOTO Marepuaia, He
BBIMIOJIHUBLIEMY  CaMOCTOSITEJIBHO  NPEIyCMOTPEHHBIE  NPOTPaMMOM  OCHOBHBIE  3a/aHus,
JOIYCTUBIIEMY HMPUHIMIINAIbHBIE OIIMOKU B BHITOJHEHUH HPELyCMOTPEHHBIX MPOrpaMMOil 3a1aHuii,
He 0TpaboTaBIIEMy OCHOBHBIE MTPAKTUYECKUE, CEMHUHAPCKHE, TaOOPAaTOPHbIE 3aHATHS, JOMYCKAIOLIEMY
CYILECTBEHHBIE OIIMOKU MPU OTBETE, M KOTOPBIH HE MOXKET MPOJOKUTH 00yUeHNE WIIN MPUCTYIHUTh K
po¢eCcCHOHAIBHON eI TEeNFHOCTH 0€3 JOMOTHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIICH AUCIUIINHE.
OrneHka «HEYJOBIETBOPUTENBHO (1)» BhICTaBISIETCS CTYIEHTY, HE OTBETHUBIIEMY Ha 3ajJaHHbIC (OTKa3
OT OTBETa, MPEJCTABJICHHBIN OTBET MOJHOCTHIO HE MO CYLIECTBY COAECPKAIIUXCS B 3K3aMEHALMOHHOM
3aJJaHAH BOTIPOCOB).



OI_IGHKa «3a4YTCHO» BBICTABIACTCA CTYACHTY, CCJIM 11O ,I[eCHTH6aJ'IJ'IBHOfI mKaJ€ €ro 3HaHHuA
OLICHUBAIOTCA HE HUKEC «YAOBJIICTBOPUTECIIBHO); OLICHKA «HE 3a4YTCHO» BbICTABJIACTCS 06y11a}0meMyc;1 B
MMPOTHUBHOM ClJIydac.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Tpu npoBeneHun nUpPEepeHINPOBAHHOTO 3a4eTa OOydalOIIEeMyCsl HPENOCTaBiIsIeTCs HEe MeHee 45
MUHYT Ha MOAroToBKY. Onpoc o0ydaromierocs mo ousnery Ha qudpepeHIMpOBaHHOM 3a4eTe He TOTKEH
MPEBBIIIACT IBYX aCTPOHOMHYECKUX YaCOB.

Bo Bpemss mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmuecsi MOTYT TOJb30BaThCs
IpOrpaMMOl TUCHUIUTMHBI, a TakXke Bceld HEeOOXOIMMOHM JHMTepaTypod IUIs PeHICHUs 3aiadd; MpH
OTBETax Ha YCTHBIC BOIPOCHI IOJIb30BAThCS JINTEPATYPOIl 3apeieHo.



