MMNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATESTbHOE YYPEXXOEHVE
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3aBenytowmmn kacegpon

A0epHON PU3NKK
% /KagmeHckun C. ./

30.06.2021r.

PABOYASA NPOrPAMMA YYEBHOW OANCLUUNINUHDI
®TO.02 PyHpamMeHTaNbHbIe B3aMMOAEeNCTBUA

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbLHOCTH:
14.04.02 AnepHble dm3nka n TEXHONOIrMK

2. Mpodunb nogroTroBku/cneumannsauusa:

®u3nka aTOMHOro sgpa n Yyactuy

3. KBanudukaumsa BbINnyCKHUKA: Marnctp

4. ®opma oby4eHus: oyHas

5. Kachepgpa, oTBevarowan 3a peanmsaymio AUCLUUNINHDbI:

Kadpenpa sgepHon pusnkm

6. CoctaBuTenu nporpaMmmbl:

A.d.M.H., npodeccop KagmeHckmnn CtaHncnae ['eoprnesud

7. PexomeHpoBaHa:

Hay4Ho — MeToguyeckum coBeToM husndeckoro dakynbTteTa, npotokon Ne6 ot 24.06.2021,

Pl npognena Ha 2022-2023 y4yebHbin rog, HMC dusnyeckoro dakynbteta ot 14.06.2022,

npoTtokon NeG.

8. YuebHbIn roa: 2021/2022 CemecTtp(bl): 2



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensmu oceoeHus yyebHoU ducyuniuHbl 6158 MCs:

- npnobpeTeHne 3HaHUN O CBONCTBaX YeTbipex oyHAaMeHTarnbHbIX B3aMMO4EeNCTBUN
Npu-poAbl, UX NPOSBMNEHNS Kak Ha YPOBHE MUKPOMUPA (SNeMEHTapHbIX YacTul), Tak 1 B
Kocmonormyecknx macwrabax (asontouna BeceneHHon, hopmMmpoBaHne ee CTPYKTYpbl);
Hay4MTbCS UCMONb30BaTh MeTOAbI, padpaboTaHHble B 06nacTn pusmkm
dyHOaMeHTanbHbIX B3auMMOAENCTBUA B HAy4YHOW OeATEeNbHOCTU; OBfaeTb MeTodamu,
pa3paboTaHHbIMK B 06r1acTn unamkn dyHaameHTanbHbIX B3anMoaencTeumm

3adayu y4yebHoU OuCyUMNUHbI:
- 3HaTb CMCTEMaTU3aUNIO dNeMeHTapHbIX YacTuu, Buabl yHOaMeHTarnbHbIX B3anmonen-
CTBUI; CBOMCTBA YeTblpex (pyHOaMeHTanbHbIX B3aMOAENCTBUN NPUPOabI, UX
NPOSIBIIEHNS KaK Ha YpPOBHE MUKpPOMMpa (3eMEHTapHbIX YacTul), Tak U B
Kocmonormyecknx macwrabax (asontouna BeceneHHon, hopmMmpoBaHne ee CTPYKTYpbl);

- yMeTb 0600LaTh pe3ynbTaThl HayYHbIX MCCeaoBaHUM B obnactu omsnkm
anemMeHTapHbIX YacTuy n Kocmonoruun, ncnonb3oBaTtb MeToabl, pa3paboTaHHble B
obnactu pmsnkn pyHaameH-TanbHbIX B3auMMogeNCTBUA B Hay4YHOW OEATENbHOCTY;

10. MecTo y4yebHOM ancumnnuHbl B cTpykType OOI:
duncumnnmHa oTHOCKTCS K dhaKyNbTaTUBHBbIM OUCLUNIIMHAM.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NNIaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obpa3oBaTesribHON
nporpaMmmbl (KOMMNEeTEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHwne Kog(bl) WHankaTop(bl) MnaHMpyemble pesynbTaTbl 00y4eHus
KOMNeTeHuuu

3Haet

COBpPEMEHHbIE

npencTaBneHns B

obnactn oumaunkm
CnocobeH k aToMHOro aapa 3HaTb: CBOWCTBA YeTbipex PyHAaMEHTanbHbIX
co3aaHuio AK-1.4 HeobxoauMbIX Ansi B3aUMOENCTBUIN NPUPOALI, UX NMPOSBIEHNS KakK
TEOpPEeTUYECKUX U onucaHus Ha ypoBHE MUKPOMMUPA (3NIEMEHTapPHbIX YacTuL),
MaTemMaTu4ecKnx npoLeccoB, Tak U B KOCMOSOrMyecknx maclutabax
Moaenen, NpoTeKaoLmnX B (aBontoums BeceneHHow, opmmpoBaHue ee
OonucbIBatoLLnX A0epHo- CTPYKTYpbI);

MK.q | KOHAEHCMpOBAHH 3HepreTnyecKnx YMeTb: MCMOSb30BaTb MeTOAbl,

0€e COCTOsIHue yCTaHOBKax. pa3paboTaHHble B 0611actu oumsunkm
BELLEeCTBa, MpumeHseT 3HaHus dyHOaMeHTanbHbIX B3aUMOAENCTBUN B HAY4YHOWN
pacnpocTpaHeHue TEopUn aTOMHOro OedatenbHocTy;
" agpa Ha nNpakTuke
B3aMmofencTene Onsa pelweHmns BnageTb: MeTogamu, pas3paboTaHHbIMU B
N3ry4yeHus ¢ AK-1.5 dyHOameHTanbHbIX | obnacTtu (*ZI/I3I/IKI/IV dyHAaMeHTanbHbIX
BELLECTBOM. N NPUKNagHbIX B3aMMOENCTBUMN.

Hay4HbIX 3afaJy B
obnactu
COBPEMEHHON
AAEPHON PUNKN.

12. O6bemM gUucUUNNUHbI B 3a4eTHbIX eanHuuax/yac — 2/72.

dopma NPoMeXyTOYHOM aTTecTauum - 3a4eT

13. TpyaoemkocTb No BMAam y4ebHom paboTbl

Bug y4ebHon paboTbl

TpyaoemMKoCTb




Bcero Mo cemecTpam
2 cemMecTp
AyanTopHbIe 3aHATUA 18 18
nekuum 18 18
B TOM ymucne: npakTnyeckme
nabopaTtopHble
CamocTtosTenbHas paborta 54 54
B TOM Yucne: Kkypcosas paboTa (npoekr)
dopma NpoMEXYTOYHOM aTTecTaumm 3aver 3aver
WToro: 72 72

13.1. CopepxaHue QUCLUNIUHDI

n/n Peanuzauunsa
pasgena
HanmeHoBaHue pasgena ONCUMNITNHBI C
CopepxaHue pasgena gUCUUnImHbI
ONCLMNITUHBI NOMOLLbIO
OHNaunH-Kypca,
QYMK *
1. Ilekuun
OrnemMeHTapHble YacTuLbl. JKCNepuMeHTarnbHbIe
MeToAdbl MCCNeaoBaHUACTPYKTYpPbl YacTuul. KOHCTaHThI
1.1 OrnemMeHTapHbleyacTuILbl. A A PYKTYP H -
1 paguycbl yHOaMeHTanbHbIX
B3aUMOAENCTBUN.
12 CuctemaTuka CuctemaTtuka yacTtuy. PyHaameHTanbHble
) yacTtumu. depMUOHBbI 1 6030HbI. AOPOHbLI. BapnoHbLI U ME30HbI.
3aKoHbl COXpaHeHuss B Mupe 4actud. WHBapuaHThbl
3aKOHbI COXpaHEeHUsAB MUpe
1.3 dacTu M acummeTpuun. bapnoHHoe 1 Me3oHHOEe KBAHTOBbIE -
' yncna. Yactuubl - aHTM4acTuLbl. CTpaHHOCTb.
CPT-teopema. KoopauHatel C, P u T
1.4 | CPT-Teopema. P pA 3 -
WHBapMaHTHOCTU B cnabblx B3aMMOOENCTBUSIX.
CunbHble B3anmogencTeuns. KannbposoyHasi
15 CunbHble MHBapuaHTHoOCTb. KBapkoBasi CTpykTypa 6apvoHOB U
’ B3anMOencTBus. Me30HOB. KBapkoBasi guarpamma HyKnoH-HYKIOHHOMO
B3aMMOAENCTBUS.
16 TpyaHOCTM KBApKOBOW TpyoHocTu kBapkoBov Teopuu. LiBeT. BapuoHbl u
' TEOPUMU. MEe30Hbl Kak Habopbl LBETHbLIX KBAPKOB. [TTH00HbI,
17 AcumnToTuyeckas AcumntoTnyeckasas csobopga. KoHdalHMEHT.
) cBobopa. OTcyTcTBME KBApPKOB B CBOGOAHOM COCTOSIHUW.
OKcnepuMeHTanbHOe NoaTBEPXKAEHNE HANNYKs
1.8 Tsokenble KBapKu.
KBapKOB B aApoHax. Tspkenble KBapKu.
19 KsaHTOBas OrnekTpomarHMTHoe B3ammMmogencTeme. KsaHToBas
' ANEKTPOANHaAMUKA. aneKkTpoanHaMuka. Flamma-KBaHThl.
Cnaboe .
o Cnaboe B3aumogericteue. Teopus Gepmu.
B3aUMOOENCTBME. N
1.10 JlenToHHbIe 3apsaapbl. Tunbl HEMTPUHO. KannbpoBoyHas
anekTpocnabble . o
o Teopusl aneKkTpocnabbiXx B3auMoaencTBUN.
B3aMMOJeNCTBUS
Teopwus Benvkoro
Teopus Bennkoro O6beanHeHus. Nonck pacnaga
O6beaunHeHus. Yetbipe
1.11 npotoHa.O6beanHeHne YeTbipex pyHaaMeHTanbHbIX
yHOaMeHTanbHble 9 o
o B3aMMOOENCTBUN.
B3aMMoOeNCcTBuS.
O6Lan Teopusi OTHOCUTENBHOCTH. YpaBHeHusi
Obuwiast Teopus cynepcummeTpuun. 3sontouma BceneHHon. bonbLuon
1.12 | oTHOCcUTENbHOCTU.BoNbLIONK y ) ’
B3pLIB B3PbIB U €r0 3KCNepMMeHTarbHbIE NPOSABEHMS.
OTanbl aBonounn BeceneHHonm.
OTcyTcTBME aHTUBELLECTBA BO BceneHHoM.
3Be3pgHas apa BceneHHonm. WHdnaumus. 3BesgHast spa BceneHHoM.
1.13 | KoHe4Hble aTansbl 3aknountenbHaa cTagus XW3HuU 3Be3f.
3BOSIOLMN CBepxHoBble 3Be3abl. HeNTpOHHbIE 3BE3AbI.
KoHeyHble aTanbiaBontoLum BeceneHHoN.




I'Ipomcxo>|<,qu|/|e HDOMCXO)KJJ,QHI/Ie XUMUNYECKUX 3ITEMEHTOB. l—Ieprle

1.14
XUMUYECKUXINEMEHTOB. AbIpbl 1 MXHabnaeHue.

13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUALI 3aHATUA

Bugbl 3aHATUI (KONTMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl CaMOCTOSTENnLHAS
n/n (pasgena) gucuunivHel Jlekuum MpakTuyeckme | JlabopaTopHble pa6oTa Bcero

1 OrnemMeHTapHble 1 3 4
yacTuupl.

2 CuctemaTtuka 1 3 4
yacTtuu,.
3aKOHbI COXpaHeHUsIB 1 4 5
MUPE YacTuL.

4 CPT-teopema. 1 4 5
CunbHble 1 5
B3aUMOOENCTBUS.

6 TpyaHOCTM KBApKOBOW 1 4 5
TEOPUN.

AcvmMmnToTnYeCKas

7 1 5
cBobopa.

8 | Tskenble KBapKu. 1 4 5
KeaHTOBas 5
3MNeKTpOAMHaMUKA.

Cnaboe

10 B3aUMOAENCTBME. 1 4 5
anekTtpocnabble
B3aUMOAENCTBUA
Teopus Benukoro

11 O6beanHeHus. Yetbipe > 4 6
dyHOaMeHTanbHble
B3aMMOAENCTBUA.

O6wwasn Teopus

12 | OTHOCUTENbLHOCTW. 1 4 5
BonbLuow B3pbIB
3Be3gHas apa

13 | BceneHHown. KoHeYHble 2 4 6
aTanbl 3BONKLUN

14 MponcxoxaeHne 5 4 6
XMMUYECKMXINEMEHTOB.

UToro: 18 54 72

14. MeToan4yeckue ykasaHmsa Ans ody4yaroLWmxXcA no 0CBOEHUIO AUCLUMNIIUHDbI
N3noxeHne matepuana npenogaBaTenem Heobxoaumo Bectu B opme, [OCTYNHOW [Ans

noHMmaHunda. [Ona ynydweHus ycBoeHust ydyebHoro martepmana HeobXxoaMmMo NPUMEHATb
TPaauMUMOHHbIE U COBPEMEHHbIE TEXHUYECKMe cpeactBa obyyeHuda. [ns camMoCTOATENbHOro
n3ydeHnst OTBEOEHO BpeMS Ha BCe pasgernbl Kypca.

CtyoeHTaM Ha nekuusax HeobxoAuMMO BecTM NOAPOOHLIM KOHCMEKT M cTapaTbCs MOHATb
mMaTepuan Kypca, He CTeCHATbCHA 3ajaBaTb npenogasaTento BOMpPOChbl Ans  yriybneHHoro
NMOHMMaHNA KOHKPETHbIX npobriem kypca. [And nonHOro noHMMaHwa martepuana cnegyet
aKTMBHO MCNONb30BaTb KOHCYMbTauuwu. [Ns caMOCTOATENbHOMo M3y4eHUs pasfernosB Kypca,
pekoMeHOOBaHHbLIX  npenofaBaTenem, HeobxoQMmo nosib3oBaTbCA OCHOBHOW n
AOMNOSTHUTENBHOW NUTEPaTYPON, MHTEPHET-PECypCcaMU.

Ha npakTtuyeckux 3aHsaTMax HeobxoauMmo ymeTb pellaTb 3ajavv U aHanmsvMpoBaTb peLueHue,
Ha YCTHbIX onpocax oby4aembli AOSPKEH YMETb AEMOHCTPUPOBATL MOSTYYEHHbIE HA NEKLMAX U1
NPaKTUYECKNX 3aHATUAX 3HaAHUSA, YMEHMS U HaBblKW, OTBEYaTb Ha MOCTaBMEHHbIE BOMPOCHI,
nogaepxueaTb AUCKYCCUIO MO CyLLEeCTBY BoMnpoca.




15. lNepeyeHb OCHOBHOW WU [OMNOSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHeT,

Heob6XoauMbIX ANA OCBOEHUS AUCLUNIIUHBI (CrucoK numepamypbl 0hOPMISIEMCs 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuwasi Ckeo3Hasi Hymepauyusi 0r1s1 ecex 8U008 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:

Ne n/n M CTOYHNMK
KanutoHoB . M. BBegeHune B unsnky sapa un yactuy, : ydeb. nocobue ana ctyq. gus. dak.
1 Knacc. yH-TOB M ApYrux By30B, 00y4y. No cneumanbHocTh "Agep. doumaunka" n HanpaeneHuo

"®usnka" / . M. KanutoHoB .— U3a. 3-e, ncnp. n gon. — M. : KomKHura, 2006 .— 327c.
CyxoBonbckuii B. .. OnTMMM3auMoHHbIE MOAENN MEXMNONYNSALUMOHHBLIX B3anmogencteum / B.I.
2 CyxoBonbckuin, T.P. Ucxakos, O.B. Tapacosa ; Poc. akag. Hayk, Cnb. oTa-Hue, NH-T neca nm.
B.H. CykayeBa, MexayHap. Hay4. LLEHTP UCCnefoBaHN 3KCNEPMMEHT. COCTOsIHUIA opraHn3ma
npu MNpe3ngnyme KpacHosip. Hayu. ueHTpa, Cunb. ®epep. yH-T ; oTB. pea. P.I'. Xnebonpoc .—
Hosocunbupck : Hayka, 2008 .— 161 c.

0) pononHUTenbHasa nuTeparypa:
Ne n/n McTOYHNK
Bnun-Ctonn, P. ®yHoameHTanbHble B3anmogencTenst n atomHoe sgpo / P. bnnn-Ctonn .— M. :

4 | m, 1976—359c.

5 Axuesep, AnekcaHap Unbuy. MNonsa n doyHaameHTanbHble B3anmogencteus / A. U. Axunesep, C.
B. MenetmuHckuii ; AH YCCP, Xapbk. du3.-TexH. uH-T1 .— Kues : Hayk. gymka, 1986 .— 550 c.

6 MNotdppug K. KoHuenumm domsmkm anemeHtapHbix Yactuy / K. Nottdhpuna, B. Banckond ; Mepesog

c advrn. B. I'. bygaHosa; Noa pea. [u ¢ npeaucn.] A. 1. CyxaHosa .— M. : Mup, 1988

7 —239c.

MyxuH K.H. QkcnepumenTansHasa sgepHas gusuka: B 2 kH. / KH. MyxuH. — M. :
OHeproatomnsgat, 1993. — KH. 1, 2.

LWnpokos KO. M. ApepHasa dusuka : yueb. nocobue ansa ctya. ¢ua. cney. By3os / HO.M.
Wwupokos, H.M. KOanH .— 2-e n3g., nepepab. — M. : Hayka : duamatnut, 1980 .— 727 c.
10 OkyHb J1. B. ®n3nka anemeHTapHblx Yactuy / J1.6. OkyHb .— M. : Hayka, 1984 .— 223 c.
11 ®payaHdenbaep . CybatomHasg dusuka / . dpayaHpenbaep, 3. XeHnu ; nep. € aHrn. nog
pea. B.B. TonmayeBa .— M. : Mup, 1979 .— 736 c.

3enbposud A. b. PenaTtusucrckas actpocdusuka / A.6. 3enbgosuy, .. HoBukos .— M. :
Hayka, 1967 .— 654 c.

BucHoBatbin-KoraH I'. C. PensituBucTckasa actpodumamka n gumsmdeckas kocmonorus / I'.C.
BucHoBatbin-KoraH .— M. : URSS, 2011 .— 362 c.

12

13

B) MH(pOPMAaLIMOHHbIE 3MEKTPOHHO-06pa3oBaTeNibHble pecypchl (OduumnanbHble PECYPChbl UHTEPHET)™:
Ne n/n Pecypc

17 www.lib.vsu.ru — 3HB BI'Y
https://edu.vsu.ru — AnekTpoHHLIN yHMBEpcUuTeT BI'Y

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, nocobusi, 3adaqyHuKku, MemodudyecKue yKa3aHusi MO 8bIMOSTHEHUIO
rnpakmu4eckux (KOHMpPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n MCTOYHMK
1 MeToanueckne pekoMeHgauny no opraHnsaunm camocTosTenbHoM paboThbl CTy4eHTOB
HanpasneHusa 14.04.02. AgepHble pusnka n texHonorun, - Baxtens B.M., Tutosa J1.B. — BI'Y.

17. OOpasoBaTtefibHble TEXHONIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebOHOWM
OUCUMNNUHBbI, BKMOYaA [AOUCTaHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4eHune):

Mpn  npoBegeHwM  3aHATUM  NO  AMCUMNSIMHE  UCMONb3YITCA  creayloLliune
obpasoBaTenbHble TEXHOOMMMU:

— aKTMBHbIE U MHTEPAKTMBHbLIE (DOPMbI MPOBEAEHUSA 3aHATUN;

— KOMMbIOTEPHbIE TEXHOMOrMM NPU NPOBEAEHNN 3aHATUN:

- Mpe3eHTauMOHHble MaTtepumanbl U TEXHOMorMM npu OObACHEHMM MaTepumana Ha
NEKLMOHHbIX U NPaKTUYECKNX 3aHATUSAX;

- cneynannsanpoBaHHoe obopyaoBaHMe Npy NpoBeaeHun nabopaTopHbIX paboT;


http://www.lib.vsu.ru/

— pa3bop KOHKPETHbIX CUTyauui Mpu MNOCTaHOBKE Uuenenm u 3agjad K paspaboTke
NpuUKNagHblXx nporpamm, npu BbiOOpe nporpaMmHoOro obecneyeHusi MO YCTAHOBIEHHbLIM
Kputepusm, npu paspaboTke nporpaMmm no npeaycMOTPEHHbIM anropuTMam n Metogam

Ons camocTtoaTenbHon paboTbl ucnonb3yetcs IOBC YHuBepcuteTckass GubnuoTteka
online - www.lib.vsu.ru - 3HB BI'Y. [MporpammHoe ob6ecneyeHne, nNpuMMeEHsiEeMOe npwu
peanusauun aucuunnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,

Mozilla FireFox.

JncTaHUNOHHbIE obpasoBaTtenbHble

TEXHOSormm (4oT) NPUMEHSATCS C

ncnonb3oBaHMeM obpa3oBaTenbHOro noprtana «ANeKTPOHHbIN yHuBepcuTeT BITY».

18. MaTepnanbHO-TeXHU4YeCKoe obecneyeHne ANCLUUNIIUHDI:

Bbonbwaga gpusnyeckaa aygutopma um. M.A. JleButckon

(ons NnpoBegeHns 3aHATUIN NEKLMOHHOTO TUMa,
TeKyLLero KOHTPONsA 1 NPOMEXYTOYHOW aTTecTaunm)
r.BopoHex, nnowanb YHuBepcuteTckas, 4.1, nom.l,
ayn. 428

CneumanusmpoBaHHas mebenb, HoyToyk ASUS
VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
nepeHOCHON 3KpaH Ans NPOeKTopa Ha WTaTuee
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 goroeop 3010-
15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe u/vunn ceobogHoe MO
(nnueHsmns: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe w/unu ceobogHoe MO
(nuuenswms: https://get.adobe.com/ru/reader/
legal/licenses)

MNomeleHne ansa xpaHeHns N NpomnnakTn4ecKoro
obcnyxmBaHus y4ebHoro obopyagoBaHus
r.BopoHex, nnowagb YHuBepcuteTckas, 4.1, nom.l,
aya. 31

Hoytoyk ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHoCHOW akpaH Ansi NpoekTopa Ha
wraTtmee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 goroeop 3010-
15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/wnn ceobogHoe MO
(nnueHsuns: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe w/unu ceobogHoe MO
(nuuenswms: https://get.adobe.com/ru/reader/
legal/licenses)

KoMnbloTepHbIN Knacc, ayautopust 4ns rpynnoBbIX U
MHONBMAYaANbHbLIX KOHCYNbTaUWN, NOMeLLeHne ANsi
camocTosTeNbHOM paboThl

r.BopoHex, nnowanb YHuBepcuteTckas, 4.1, nom.l,
aya. 40/5

CneuvanusmpoBaHHas mebenb, KOMMbITEPbI
(cuctemHble 6noku Intel Pentium-1V, moHuTOpbl LG
FLATRON L17428-8F) (30 T.) C BO3MOXHOCTbIO
noakntodeHns kK cetn «MHTepHeT» n obecneyeHnem
[0CTyna B 3NEKTPOHHYO MHOPMaLMOHHO-
obpasoBaTenbHyl cpeay yHuBepcuTeTa

Microsoft Windows 7, Windows 10 goroeop 3010-
15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe u/vunn ceobogHoe MO
(nuueHsuns: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe w/unu ceobogHoe MO
(nuuenswms: https://get.adobe.com/ru/reader/
legall/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vwnn ceobogHoe M0O)
(nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLLEeNn N NPOMEXYTOYHOWN aTTecTaumm

MopsaoK OLEHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpeaensieTcs
coaepkaHneM crneayoLwmx pasgenos QUCUMNINHGBIL




HanmeHoBaHue WHankaTop(bl)
r’,ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” AOCTUXEHMS OueHouHbIe cpeacTsa
(moayns) 4 KoMneTeHummn
1 TeMbl 1-14 MK-1 MK-1.4 CobeceposaHue,
MK-1.5 KOHTPOJIbHbIE paboThl
lMpomexyTodHasa aTTecTaums MynHkT 20.2.1
dopma KOHTpOns - 3a4eT Bonpocsbl k 3a4eTy

20 TwvnoBble OUEHOYHble cpeAcCTBa M MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl OLeHUBaHUA

20.1 TeKywWwMn KOHTPOSb ycneBaeMocTun

KoHTponb ycneBaeMocCT No ANCLMUNIIMHE OCYLLECTBNSETCS C MOMOLLIbIO CrieayoLwmnx
OLIEHOYHbIX CPEeaCTB:

JTabopaTopHble paboTbl, KONNOKBUYM

I'Iepequb BOMPOCOB K KOJIJTOKBUYMY

Tunel B3anmogenctemin. KoOHCTaHTbl U pagnycbl B3aMMOOENCTBUN.
Teopun B dm3nke anemeHTapHbix YacTtuu. Juarpammbl eriHmaHa.
KBaHTbl nonen. ®yHaameHTanbHble 6O30HbI.

Cuctematuka yactuy. PyHaameHTanbHble YacTuubl. Ksapku. BapnoHbl 1 Me30HbI.

A

3aKoHbl coXxpaHeHus B hmsnke yacTtuy,. bapnmoHHoe 1 NenTOHHbIE KBAHTOBbLIE YNCHA.

CTpaHHOCTb.

6. CunbHble B3anmoaencTems. ApoHbl. KBapkoBasi CTpykTypa nerdyanwmx 6apnoHoB u
ME30HOB.

7. LBerT.

8. [ntooHbl. KBaHTOBasi XxpoMoAMHaAMUKA.

9. OkpaHMpoBKa M aHTUIKpaHUPOBKA. AcumntoTmyeckas ceobona n KOHPaANHMEHT.

10.Cnabble B3anmogencTams. JlenToHHble 3apsgbl. HenTpuHo.

11.Cnabsle pacnagbl. KoHcTaHTa cnaboro B3anmMogemncTBus.

12.3apspKeHHble N HenTpanbHble criabble TOKW.

13.P-cummeTpunsa. HecoxpaHeHne 4YeTHOCTM B cnabbix B3aMMOAENCTBUSX.

14.3apsgosoe conpsikeHme. CP-npeobpasoBaHue.

15. O6palueHne Bpemenn. HapyweHnune CP-unBapuaHtHocTn. CPT-Teopema.

16.KoHcTaHTbl B3anmoaencTeuin. NepeonpegeneHne KOHCTaHTbl cnaboro B3anMoagencTems.

17.Cberatowmecsa KOHCTaHTbl. Benukoe o6beanHeHne.

18.X- 1 Y-6030HbI, (pbyHaameHTarnbHble 6030HbI MUHUMansHon SU(5)-mogenu.

19.CnoHTaHHOe HapylieHne cummeTpun. MexaHmam Xurrca.

20.Pacnag npoToHa u gpyrue npeackasaHusa Teopun Benukoro o6beanHeHns.

21.lMokoneHna yHaameHTasnbHbIX PepMUOHOB.

22.Cnepyowmi atan obbeanHeHns - CynepcumMmmeTpus.



23.OCcHOBHblE NONOXEHUS 06LLEN TEOPUM OTHOCUTENBHOCTMU.

24 .['eomeTpus NPOCTPAHCTBA-BPEMEHM.

25.BceneHHas. bonbwon B3pbIB. Teopus ropsyen BeceneHHon.

26.3T1anbl a3Bonounn BecenenHom.
27.4pepHble peakuuun B 3Be3fax.
28.3Bonouns 3sesn. HykneocuHTes.

29.B3pbiBbl CBEPXHOBLIX 3BE34.

3HaHWA, YMEHWI, HaBblKOB MpUBEAEHHbIM B Tabnuuax
nokasarensam

YpoBeHb
Kputepun oLeHMBaHNS KoMNeTeHLNI cchopmMumpoBaH LWkana oueHok
HOCTU
KOMMETEHLMI
Ob6yyaowmnca OeMOHCTpUpYeT MonHoe cooTBeTcTBuE | [1o8bileHHbIl 3aumeHo
3HaHWIN, YMEHWW, HaBblkOB MpMBEAEHHbIM B Tabnwuuax yPOBEHb
nokasaTensim, cBOOOAHO onepupyeT nNpUoBpeTEHHbIMU
3HAHMAMW, YMEHUAMM, TMPUMEHSAET UX NpU  pPeLueHun
npakTuyeckmx 3agad
Ob6yyaowmnca OemMoHCTpupyeT COOTBETCTBUE 3HaHWM, ba3zoeniti
YMEHUA,  HaBbIKOB  MpuUBEAEHHbLIM B Tabnuuax ypOBEHb
nokasaTtensm, HO [OONyckaeT He3Ha4YUTEmNbHble OLLIMOKY,
HETOYHOCTU, WCMbITLIBAET 3aTPyOHEHWUS MNpU  peLleHum
npakTUyeckmx 3agad
Ob6y4arowmmnca AeMOHCTPUPYET HEMOSTHOEe COOTBETCTBUE lNopozoenbili
3HaHWIN, YMEHWW, HaBblkOB MpMBEAEHHbIM B Tabnuuax yPOBEHb
nokasaTtensam, [OMyckaeT 3HayuTemnbHble OWWOKN Npu
peLleHnmn NpakTMyYeckmx 3agad
Ob6yyarowmnca OeMOHCTpUpyeT SIBHOE HECOOTBETCTBUE - HeszaumeHo

20.2 NMpomexyToyHasa aTrecTaums

I'Ipome»(yTquaﬂ arrTectauud no gucumniimHe ocywecTBrndaeTcAa ¢ NOMOLLbIO CrieayroLwnx

OLEHOYHBIX CpeacTB:

CobecegoBaHue no bunetam K 3a4eTy

20.2.1. NepeyeHb BONPOCOB K 3a4eTy:

SKCI'IepVIMeHTaJ'IbeIe MEeTOAbl UCCneaoBaHNA CTPYKTYpPbl 3J1eMEeHTapHbIX YacTul,.

MpouncxoXaeHne XMMUYECKUX aNeMeHTOB. YepHble abipbl U X HabnoaeHve.

Buabl pyHaameHTanbHbIX B3anmogencteummn. Vix ceonctea.

HenTpoHHble 3Be3abl. KOHeYHble aTanbl 3Bontounm BeeneHHon.

CuctemaTtuka ANneMeHTapHbIX YacTul.

3aKoHbl COXpaHeHNsi B MUPE 3NeMeHTapHbIX YacTul,.

OtcyTtcTBMe aHTuBeLwecTBa Bo BeceneHnHon. VHnauus. 3sesgHasn apa BeceneHHown.

CPT-Teopema.

0.3T1anbl aBonouun BeceneHHon.

1
2
3
4
5
6. 3akniounTenbHas cTagms XusHu 3sesa. CBepxHoBble 3Be3bl.
7
8
9
1




11.CunbHble B3anmogenctana. KannbposoyHas MHBApMaHTHOCTb.

12.BbornbLwon B3pbIB 1 €ro aKCnepuMeHTarnbHble NMPOsiBIEHNS.

13.KBapkoBas cTpykTypa 6apmoHOB 1 ME3OHOB.

14.YpaBHEHUSA CynepCMMMETPUN.

15.KBapkoBas gnarpamma HyKITOH-HYKITOHHOrO B3auMOAENCTBUS.

16.00wWwas Teopus OTHOCUTENBHOCTU. JBONOUNA BeceneHHon.

17.TpygHocCTu KBapkoBon Teopuun. LiBerT.

18.06beanHeHne YyeTbipex yHOaMeHTarnbHbIX B3aMMOLENCTBUN.

19.KBapkoBasg cTpykTypa 6apuoHOB 1 ME3OHOB. [NHOOHBI.

20. Teopus Benukoro O6beaguHeHus. Nonck pacnaga NnpoToHa.

21.KoHanHmeHT. AcnmntoTudeckasa ceoboaa.

22.KannbpoBo4yHas Teopus anektpocnadbix B3anmoaenctenn. £ W n Z-6030HbI.

23. 3kcnepuMeHTansHoe NoATBEPXKAEHNE HANMYNA KBAPKOB B apoHax. TsKenble KBapKu.
24.Cnaboe B3anmogenctame. JlenToHHble 3apagbl. Tunbl HEUTPUHO.
25.2nekTpomMmarHnTHoe B3anmoaencteme. KsaHtoBasi anekTpoaMHamuka. [amma-kBaHTbI.

26.Cnaboe B3anmogenctaune. Teopus depmn.

YpoBeHb
Kputepun oLeHMBaHNS KoMNeTeHLNI cchopmMumpoBaH LWkana oueHok
HOCTU
KOMMNETEHLNN
O6yyarowmmnca OeMOHCTPUPYET MOSIHOEe COOTBETCTBUE | [1o8bileHHbIl 3aumeHo
3HaHWIN, YMEHWW, HaBblkOB MpMBEAEHHbIM B Tabnwuuax yPOBEHb
nokasaTtensimM, cBOOOAHO onepupyeT NpUOBpPETEHHbIMU
3HAHMAMW, YMEHUAMM, TMPUMEHSAET UX NpPU  pPeLueHun
npakTuyeckmx 3agad
Ob6yyaowmnca OemMoHCTpupyeT COOTBETCTBUE 3HaHWM, ba3zoeniti
YMEHUA,  HaBbIKOB  MpuUBEAEHHbLIM B Tabnuuax ypOBEHb

nokasaTtensm, HO [OONyckaeT He3Ha4YUTEmNbHblE OLLIMOKY,
HETOYHOCTW, MCMbITbIBAET 3aTPYOHEHUS MpPU  pPeLleHun
npakTU4eckux 3agad

Ob6y4arowmmnca AeMOHCTPUPYET HEMOSTHOEe COOTBETCTBUE lNopozoenbili
3HaHWA, YMEHWI, HaBbIKOB MpUBEAEHHbIM B Tabnuuax YPOBEHb
nokasatensm, [AOMycKaeT 3HauyuTeNbHble OoWwnbkn npu
peLleHNM NpaKkTUYeCKMX 3aday

Ob6yyarowmmnca OeMOHCTpUpyeT SIBHOE HECOOTBETCTBUE - HeszaumeHo
3HaHWA, YMEHWI, HaBbIKOB MpuUBEAEHHbIM B Tabnuuax
nokasarensiv

MpomexxyTouHas aTTecTaums NpoBOANTCA B COOTBETCTBUM C [MONOXEHMEM O MPOMEXYTOYHOM
aTTecTtaumm obyyaroLwmxcsi No nporpammam BbiCLLEro 00pa3oBaHUS.
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