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BbICLLEIO OBPA3OBAHUA

«BOPOHEXXCKWUWN rOCYOAPCTBEHHbLIA YHUBEPCUTET»
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YTBEPXOAIO

3aBeaytowmin kacenpon
AaepHON PU3nkn

/ TutoBa J1.B./
26.06.2024r.

PABOYAA NPOMPAMMA YYEBHON OAUCLUUNIUHBI
®TA.02 PyHaameHTanbHbIe B3aUMOAENCTBUS

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKM/cneLnanbLHOCTU:
14.04.02 ApepHble u3mnka U TEXHOSOrMn

2. Mpodcdhunb nogroroBku/cneymnannsayus:

®un3mka aTOMHOro sapa u yactuy

3. KBanudumkaumsa BbiNnyCKHUKA: MarncTp

4. dopma oBy4eHuUA: ovHas

5. Kachegpa, oTBevarowan 3a peanmsaymio AUCLUUNSINHDbI:

Kadheapa saepHon pUsnkm

6. CoctaBuTenu nporpammbi:

A.d.M.H., npoeccop KaameHcknin CtaHucnas ["eoprnesny
7. PekomeHpaoBaHa:

Hay4Ho — meToguyeckum coBeToM puandeckoro dakynbreTta, npotokon Ne6 ot 26.06.2024

8. YuebGHbIn roa: 2024/2025 CemecTtp(bl): 2



9.llenn n 3apaum y4e6HOM ANCLUMUNNUHDI

Llensmu oceoeHusi yuebHOU OucyurniuHbl 181151H0MCH:

- NpnobpeTeHne 3HaHNN O CBOMCTBAX YeTblpex oyHOaMEHTalbHbIX B3aMMOLENCTBUN
Npu-poAbl, UX NPOSBIEHNS Kak Ha YPOBHE MUKPOMUPA (SNEeMEHTAPHbIX YacTul), Tak U B
KOoCcMosormyeckmx macwutabax (apontoums BceneHHon, popmmpoBaHme ee CTPYKTYpbl);
Hay4YUTbCS MCMNOMb30BaTh METOAbI, padpaboTaHHble B 06nacTun pusmku
dyHOaMeHTarnbHbIX B3aMMOAENCTBUN B HAy4YHOU AeATeNbHOCTU; OBNageTb MeTo4amu,
pa3paboTaHHbIMK B 06nactu omsmkn pyHaaMeHTanbHbIX B3anMOL4ENCTBUN

3adayu y4ebHoU OucyuUnuHbI:
- 3HaTb CUCTEMATM3aLMIO AfleMeHTapHbIX YacTul, BUAbl (PyHOaMEHTasbHbIX B3auMoaem-
CTBUW; CBONCTBA YeTbipex pyHOaMeHTanbHbIX B3anMOLENCTBUN NpUpoabl, UX
NPOSABMNEHUS KaK Ha ypOBHE MUKPOMMPA (3NEeMeHTapHbIX YacTul), Tak U B
KocMosormyeckmx maclutabax (asontoumns BeceneHHon, opmmpoBaHme ee CTPYKTYpbI);

- yMeTb 0606WWaTh pesynbTaTbl Hay4YHbIX UCCedoBaHUn B 0651aCTn mnankm
anemMeHTapHbIX YacTuy n Kocmonorun, ncnonb3oBaTb MeToabl, pa3paboTaHHble B
obnactu pmsnkn pyHaameH-TasnbHbIX B3aMMOENCTBUA B HAyYHOWN OeATENbHOCTY;

10. MecTo y4yeb6HOM ancuMNuHLbI B CTpyKType OOI:
OucumnnuHa oTHoCUTCS K pakynbTaTUBHBIM UCUUNIIMHAM.

11. MnaHupyeMble pe3ynbTaTbl OGYYEeHUA MO AUCUUNIIUHE/MOAYNI0 (3HaHWUA, YMEeHwus,
HaBbIKU), COOTHECEHHbIE C MMIaHUPyeMbIMU pe3yfibTaTaMU OCBOEHUSA o6pa3oBaTeribHOM
nporpamMmmMbl (KOMMNEeTEHLMSAMU) U UHAUKATOPAMMU UX AOCTUKEHUSA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHus
KOMneTeHuun

3Haer

COBpPEMEHHbIE

npeacTaBneHus B

obnactn doumaunkn
CnocobeH k aTOMHOro aapa 3HaTb: CBOWCTBA YeTblpex yHAaMeHTanbHbIX
co3gaHnio nK-1.4 HeobxoaMMbIX A4S B3aMMOAEeWNCTBMI NpUpoabl, UX NPOABEHUS Kak
TEeopeTU4eCcKmx u onucaHus Ha ypoBHE MUKpoMUpa (3NeMeHTapHbIX YacTuu,),
MaTemMaTU4eCcKux npoLieccos, TaK M B KOCMOJTIOTMYECKMX MacluTabax
Mogaenen, npoTekawLnx B (aBontouns BeceneHHow, dopmmpoBaHue ee
ONMCbIBAIOLLNX AAepHo- CTPYKTYpbl);

MK.1 | XOHAEHCMPOBaHH AHEpPreTUyYecKmx yMeTb: MCNonb3oBaTb MeTOoAbl,

0e COCTOsiHue yCTaHOBKax. paspaboTaHHble B 06r1acTu uanku
BeLlecTBa, MpumeHsieT 3HaHMs | dyHAAMeHTarbHbIX B3aUMOAENCTBUIN B HAY4YHON
pacnpocTpaHeHue Teopun aTOMHOIO AeAaTenbHOCTY;
" siApa Ha NpakTuke
B3aMmMmoencTene ans pewenuns BnageTb: MeTodamu, pa3paboTaHHbIMK B
N3ny4eHns c AK-15 dyHaameHTanbHbIX | obnacTtu (PM3MKI/IM dyHOAaMeHTanbHbIX
BELLECTBOM. N MpUKNagHbIX B3anMOeNCTBUN.

Hay4HbIX 33434 B
obnactu
COBPEMEHHON
AAEPHON PU3MKH.

12. O6beM gucuunnuHbl B 3a4eTHbIX eauHulax/yac — 2/72.

dopma NPoMeXyTOYHOM aTTecTauum - 3a4eT

13. TpyaoeMKoCTb NO BMAam y4ebHom paboTbl




TpyooemMkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
2 cemecTp
AyantopHble 3aHATUA 18 18
nekumm 18 18
B TOM ymcne: npakTnyeckme
nabopaTtopHbie
CamocTosTenbHas pabota 54 54
B TOM Yucne: Kkypcosas pabora (NpoekT)
dopma NpOMEXYTOHYHON aTTecTaLmm 3aver 3aver
UToro: 72 72

13.1. CopepxaHue QUCLUMNIIUHDI

n/n Peannzaunsa
pasgena
HaunmeHoBaHwue pasgena OUCLUMNMNUHBI C
CopepxaHve pasgena aMcunnimHbl
OVCLUMMMNUHbI NOMOLLLbHO
OHNawH-Kypca,
QYMK *
1. Nlekuum
OnemMeHTapHble YacTuubl. JKCnepuMeHTanbHble
MeToObl MCCNeaOBaHUSACTPYKTYpbI YacTul,. KoHCTaHThI
1.1 OnemMeHTapHbleYacTu1Lbl. A A PYKTYP H -
1 paguycbl dyHOaMeHTanbHbIX
B3aUMOAENCTBUN.
12 CuctemaTuka CuctemaTtnka yactuy. PyHaameHTasnbHble i
) yacTuu. depMUOHbI 1 6030HbI. AOPOHbLI. BapnoHbl U ME30HbI.
3akoHbl COXpaHeHuss B Mupe 4acTtuu. VHBapuaHThbI
3aKoHbI COXpaHeHUSIB MUpe
1.3 wacTmy n acummeTpun. bapmoHHoe n Me3oHHOE KBAHTOBbIE -
) yucna. Yactmubl - aHtnyacTuupbl. CTpaHHOCTb.
CPT-teopema. KoopauHatel C, P u T
14 CPT-teopema. P pA o -
WHBApMaHTHOCTN B cnabbix B3aUMOLENCTBUSX.
CwunbHble B3anmogencTems. KanmbposoyHas
15 CuvnbHble WHBapMaHTHOCTb. KBapkoBas cTpykTypa 6apnoHOB U
' B3aUMOAENCTBUS. Me30HOB. KBapkoBas guarpamma HyKIOH-HYKMOHHOMO
B3aUMOAENCTBUA.
16 TpyaHoCTU KBapKOBOM TpyaHocTn kBapkoson Teopwuwn. LiseT. BapuoHbl n
' TEopuU. ME30Hbl Kak Habopbl LIBETHbIX KBAPKOB. [TH00HBI,
17 AcumnToTuyeckas AcumnToTnyeckass csoboga. KoHdaliHMeHT.
) cBobopaa. OTcyTCcTBME KBapKOB B CBOOOAHOM COCTOSIHUW.
OKcnepuMeHTanbHoe NoaTee eHne Hann4na
1.8 Tskenble KBapKu. P ATBEPXA
KBApPKOB B agpoHax. TshKesble KBapKu.
19 KBaHTOBad OnekTpomarHuTHoe B3anmogenctaune. KsaHtoBas
) anekTpogMHaMuka. anekTpogMHamuka. Flamma-KBaHTbI.
Cnaboe .
. Cnaboe B3anmogelicteue. Teopus ®epmu.
B3aMMOAENCTBUE. -
1.10 JlenToHHble 3apsaapbl. Tunbl HeMTpUHO. KannbpoBoyHas
anekTpocnabble - o
o Teopus anekTpocnabbix B3auMoaencTBUn.
B3aUMOAENCTBUSA
Teopus Benukoro
Teopusi Benmkoro O6beanHeHnus. MNMovck pacnaga
O6beanHeHus. YeTtbipe
1.11 npoTtoHa.Ob6beanHeHne YyeTbipex PyHOaMEHTaNbHbIX
dyHAaMeHTarnbHble . -
. B3aUMOAENCTBUIA.
B3aUMOAENCTBUS.
OO0wasn Teopmst OTHOCUTENBHOCTMW. YpaBHeHUS
OO0wasn Teopus . .
_ | cynepcuMmmeTpun. Isontoumnsa BeeneHHon. BonbLion
1.12 | oTHOCUTENbHOCTU.BonbLION
B3pPbIB B3pbIB 1 €r0 3KCNEepPMMEHTarbHbIE NPOSABMEHMS.
Oranbl 3Bontoumn BeceneHHon.
. OTtcyTcTBME aHTUBELLecTBa BO BceneHHoM.
3seanHan apa BeeneHHOA. WHdnauus. 3sesgHas apa BceneHHon
1.13 | KoHeuHble aTanbl ’ P :

aBoounmn

3aknountenbHas crtaguvsa XKU3HU 3Be3f.
CBepxHoBble 3Be34bl. HENTPOHHbIE 3BE€34bI.




KoHeyHble aTanblaBontouum BeceneHHonm.

I'Ipomcxo>|<,qu|/|e I'Ipomcxom,quvle XUMUYECKUX IITEMEHTOB. l—leprle

1.14
XUMUYECKUXIMEMEHTOB. AbIpbl U MXHabNaeHue.

13.2. Tembl (pasgenbl) AUCUUMNINHBI U BUAbI 3aHATUN

Bugpl 3aHATUIM (KONMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl
CamocTtosTenbHas
n/n (pasgena) gucuunnmHel Jlekumm MpakTuyeckme | JlabopaTopHble pa6oTa Bcero
1 OnemMeHTapHble 1 3 4
YacTuubl.
5 CuctemaTtuka 1 3 4
yacTumu.
3aKOHbI COXpaHeHSB 1 5
MUPE YacTu.
4 CPT-teopema. 1
CunbHble 1 5
B3aMMOOEeNCTBUS.
6 TpygoHOCTM KBapKOBOM 1 4 5
TEOPUN.
7 AcumnToTnyeckas 1 5
cBobopa.
8 | Tskenble KBapKw. 1 4 5
9 KBaHTOBas 2 4
3MNeKTPOAMHaMMUKA.
Cnaboe
10 | B3aumoperictave. 1 4 5
anekTpocnabble
B3aUMOOENCTBUS
Teopusa Benukoro
11 Ob6beaunHeHus. YeTbipe 5 4 6
dyHOaMeHTanbHbIe
B3aUMOOENCTBUSI.
Obwas Teopus
12 | OTHOCUTENBHOCTN. 1 4 5
BonbLuon B3pbIB
3Be3gHas apa
13 | BceneHHon. KoHe4Hble 2 4 6
aTanbl 3BONKLUN
14 MponcxoxgeHue > 4 6
XMMWYECKUX3NIEMEHTOB.
UToro: 18 54 72

14. MeToan4yeckue ykasaHus onsi o6yyarowmxcsi No 0CBOEHUI0 AUCLUNIIUHBI
NanoxeHne matepuana npenogasBaTenieM Heobxoaumo BecT B ¢opme, OOCTYNHOW Ans

noHUMaHus. [ns ynydlweHus ycBOeHWst yd4ebHoro MaTepuana HeobxoauMo NPUMEHSTb
TPaaULUMOHHbIE U COBPEMEHHbIE TEXHMYEeckne cpeactBa obydyeHus. [ns caMoCTosITeNbHOro
N3y4yeHus OTBEJEHO BPEMS Ha Bce pasaerbl Kypca.

CTyoeHTaM Ha nekuusix HeobxoaMmo BecTU NOAPOOGHbIA KOHCMEKT U cTapaTbCsl MOHSTb
mMaTepuan Kypca, He CTEeCHSiTbCA 3ajdaBaTb NpenofaBaTento BOMpPOCbl Ans YriyoGneHHoro
MOHUMaHMS KOHKPETHbIX Mpobnem kypca. [ns nomHoro noHUMMaHusi MaTepuana crepyet
aKTMBHO WCMOMb30BaTb KOHCyNbTauuu. [Ns caMOCTOSITENbHOrO W3y4YeHusi pasgernoB Kypca,
PEKOMEHAOBaHHbIX  MpenoaaBaTeneMm,  HeobxoAMMO  MOMb30BaTbCs  OCHOBHOM U
AONONHUTENBbHOW NUTEpaTypol, UHTEPHET-pecypcamu.

Ha npakTnyeckmx 3aHATUSIX HEOOXOAMMO YMETb pellaTb 3afaudv U aHanu3npoBaTb peLUeHue,
Ha YCTHbIX onpocax oby4yaemblii OMMKEH YMETb AEMOHCTPUMPOBATL MOMYyYEHHbIE Ha NEKUMAX U
NPaKTUYECKNX 3aHATUSX 3HAHUS, YMEHUS U HaBblKM, OTBeYaTb Ha MOCTaBIEHHblIe BOMPOCHI,
noAAepXvBaTh ANCKYCCUIO MO CyLLLeCTBY BoMpoca.




15. lMepeyeHb OCHOBHOMW U [OOMNONHUTENbLHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeT,

HeooGXxoAuMBbIX AJ1I OCBOEHUSI AUCLUNIIUHBI (criucok numepamypbl 0pOPMIISEMCS 8 COOM8emcmauu
¢ mpeboearusimu TOCT u ucrionb3yemcsi obujasi CKeo3Hasi Hymepauyusi 0515 ecex 8Ud08 UCIMOYHUKOS)
a) ocHOBHasi nuTepartypa:

Ne n/n McTouHUMK
KanutoHoe . M. BBegeHue B un3nky sapa un yactuy, : y4eb. nocodbme ansa ctya. dums. dak.
1 Knacc. yH-TOB 1 ApYrMx By30B, 00y4. N0 cneumanbHOCTU "Agep. dunsnka" n HanpaerneHuto

"®usnka" / . M. KanutoHoB .— U3a. 3-e, ucnp. n gon. — M. : KomKHura, 2006 .— 327c.
CyxoBonbckuii B. .. ONnTMMM3aUMOHHbIE MOAENN MEXNONYNSALUMOHHBLIX B3anmogenctesum / B.I.
2 CyxoBonbckuii, T.P. Ucxakos, O.B. TapacoBa ; Poc. akag. Hayk, Cnb. ota-Hue, VIH-T neca nm.
B.H. CykadeBa, MexagyHap. Hay4. LEeHTp MCCNefoBaHMN 9KCNEPUMEHT. COCTOSHUIN OpraHn3Ma
npu MNpe3snguyme KpacHosip. Hayu. ueHTpa, Cnb. ®eaep. yH-T ; oTB. ped. P.I'. Xnebonpoc .—
Hosocunbupck : Hayka, 2008 .— 161 c.

6) gononHuTenbHasa nNuTepartypa:
Ne n/n NcToYHMK
Bnun-Ctonn, P. ®yHoameHTanbHble B3anmogenctenst u atomHoe sgpo / P. bnnH-Ctonn .— M. :

4 | M., 1976— 359 c.

5 Axvesep, AnekcaHap Wnbuy. Mons u dpyHaameHTanbHble B3anmvogenctens / A. N. Axuesep, C.
B. MenetmunHckun ; AH YCCP, Xapbk. ums.-TexH. uH-T .— Kues : Hayk. gymka, 1986 .— 550 c.

6 Motdppug K. KoHuenuun dpmsmku anemeHTapHbix Yactuy / K. Fottdpug, B. Banckond ; MNMepesog

c aHrn. B. I'. bygaHosa; MNog pea. [v ¢ npeanen.] A. . CyxaHosa .— M. : Mup, 1988

7 —239c.

MyxuH K.H. SkcnepumeHTtansHas sgepHas gusmka: B 2 kH. / KH. MyxuH. — M. :
OHeproatommagat, 1993. — KH. 1, 2.

LWunpokos 1O. M. AgepHasa dusuka : yueb. nocobue ans ctya. cwms. cnew,. By3os / HO.M.
Lwnpokos, H.MN. KOanH .— 2-e n3g., nepepab. — M. : Hayka : dusmarnur, 1980 .— 727 c.

10 OkyHb J1. B. ®usnka anemeHtapHbix Yactuy / J1.6. OkyHb .— M. : Hayka, 1984 .— 223 c.
®OpayaHdenbgep . CybaTtomHas dusuka / . PpayaHdenbaep, 3. XeHnu ; nep. € aHrn. noa

1 pea. B.B. Tonmayesa .— M. : Mup, 1979 .— 736 c.

12 3enbaosuy A. b. Penatueucrckas actpodusnka / A.6. 3enbgosuy, N.1. HoBukos .— M. :
Hayka, 1967 .— 654 c.

13 BucHoBaTtbin-KoraH I'. C. PenstuBucTckasa actpoduaunka n gusundeckas kocmororus / I.C.

BucHoBaTbIn-Koran .— M. : URSS, 2011 .— 362 c.

B) MH(POPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumanbHble pecypchbl UHTEPHET)*:
Ne n/n Pecypc

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

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUs ANs CaMOCTOATENIbLHOW paboTbl
(y4ebHO-memoduyeckue pexkomeHOayuu, nocobus, 3adayHuku, Memodu4YyecKue yKa3aHUsi 0 8bIMOSIHEHUIO
pakmu4yeckux (KOHmMPOJIIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n NcToYHUK
1 MeToauyeckme pekomeHgauum no opraHM3aumm caMocTosTenbHON paboTbl CTy4EeHTOB
HanpasneHus 14.04.02. AgepHble uanka n TexHonorun, - Baxtens B.M., Tutosa J1.B. — BI'Y.

17. OGOpasoBaTesfibHble TEXHONIOMMU, MUCNONb3yeMble nNpu peanusauum y4ebHOMU
OUCLUMNIMNHBLI, BKNOYasi AUCTaHUMOHHble oOpa3oBaTtenbHble TexHonoruun (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoOe 0Oy4eHue):

Mpn  npoBegeHWM  3aHATUA MO AMCUMISIMHE  UCMOMb3YyTCs  crepylolime
obpa3soBaTerbHble TEXHOMOMUN:

— aKTUBHbIE U MHTEPaKTMBHbIE (POPMbI MPOBEAEHMUS 3aHATUN;

— KOMMNbIOTEPHbIE TEXHOMOMMM NPY NPOBEAEHUN 3AHATUIA:

— Mpe3eHTauMOHHble MaTepuanbl M TeXHONorMM npu obbsACHEHWM MaTepuana Ha
NEKUMOHHBIX N MPaKTUYECKUX 3aHATUSIX;


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

- cneumannsanpoBaHHoe obopyaoBaHue nNpy NpoBeaeHUn nabopaTopHblx paboT;

— pa3bop KOHKPETHbIX CUTyauun npu MNOCTaHOBKe Uueren u 3agad K paspabotke
npuKnagHblX nporpamm, npu Bblibope nporpammMHOro obecneyeHnss no YCTaHOBMEHHbLIM
Kputepusm, npu paspaboTke nporpaMmm no npeaycMOTPeHHbIM anropuTMam u Metogam

Ana camoctositenbHon paboTbl ucnonb3yetca IOBC YHuBepcutetckas ©ubnuoteka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, npuMeHaemoe npwu
peanu3auun aucuunnmnHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AncTaHUNOHHbIE

o6pasoBaTeanble TEXHOJI0IMMmn

(d0T)

NMPUMEHAIOTCA Cc

“crnonb3oBaHMeM obpa3oBaTeribHOro nopTana «dNeKTPOHHbIN yHMBepcUTeT BIY».

18. MaTepMaﬂbHO-TeXHquCKOE obecne4vyeHne AUCLUNIUHDbI:

Bonbliasa dusmyeckas ayautopus um. M.A. JleButckon
(Ans NnpoBegeHns 3aHATMI NEKLMOHHOMo TMna,
TEKYLLLEro KOHTPOJISA 1 NPOMEXYTOYHOM aTTecTaunm)
r.BopoHex, nnowanb YHnBepcuteTtckas, 4.1, nom.l,
ayn. 428

CneunanusmpoBaHHaa mebenb, HoyToyk ASUS
VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
NepeHOCHON 3KpaH A11si MPOeKTopa Ha LwTaTmBe
SceenMedia Apllo-T

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

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

Adobe Reader (6ecnnatHoe n/unu cesobogHoe MO
(nnuenswns: https://get.adobe.com/ru/reader/
legal/licenses)

MomeleHne ong xpaHeHus n NpounakTM4eckoro
obcnyxnBaHusa y4ebHoro obopyaosaHus
r.BopoHex, nnowans YHmuBepcutetckas, 4.1, nom.l,
ayg. 31

Hoyt6yk ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHOW 3KpaH Ans NpoeKkTopa Ha
wratuee SceenMedia Apllo-T

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

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

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

KoMnbloTepHbIN Knacc, ayautopusa ans rpynnosbiX U
MHOUBMAYANbHbIX KOHCYMbTaUUN, NOMELLEeHMe s
CaMOoCTOSATENbHOM paboThl

r.BopoHex, nnowanb YHnBepcuteTckas, 4.1, nom.l,
ayn. 40/5

CneuvnanusmpoBaHHas mebenb, KOMMbIOTEPbI
(cuctemHble 6noku Intel Pentium-1V, moHuTopbl LG
FLATRON L17428-8F) (30 WT.) C BO3MOXHOCTbIO
nogknoYeHus k cetn «MHTepHeT» 1 obecnedyeHmem
[OCTyna B 9NEKTPOHHYH MHOPMALMOHHO-
obpasoBaTernbHyo cpegy 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 wn/unu ceobogHoe MO
(nuueHsuns: https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vunn ceobogHoe M0)
(nuueHsns:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

19. OueHo4Hble cpeacTBa Ansd npoBeaneHusA TeKyu.l,eﬁ n npome)KyTquoﬁ aTtrecTtauvmn

MopsiAoK OLEHKM OCBOEHMS 0byYatoLmMmMmcs y4ebHOro matepuana onpeaensieTcs
coaepxaHMeM creayloLwmx pa3aenos ANCUMMNIUHBIL:




HanmeHoBaHue NHankaTop(bl)
I"I\;I%I pasgena AMCLMNIMHbI KONV'I';?;?H [OCTUXEHMS OuerouHbie cpeacTsa
(mopgyns) 4 KoMneTeHumm
1 Tembl 1-14 AK-1 MNK-1.4 CobecenoBaHue,
MK-1.5 KOHTPOJIbHbIE paboThI
MpomexyTodHasa atTecTaums MyHkT 20.2.1
dopma KOHTpOnS - 3a4eT Bonpocebl k 3a4eTy

20 TunoBble oOLEHOYHbIe cpeAcTBa U MeToAMYECKUEe MaTepuanbl, onpegensroLime
npoueaypbl OLleHUBaHUA

20.1 TeKywmMi KOHTPOIb yCNeBaeMoCTH

KoHTporb ycneBaemocTu no AUCLUUMTIMHE OCYLLECTBMSIETCS C NOMOLLBIO CrieayHLLImMX
OLEHOYHbIX CPeaCTB:

JTabopaTopHble paboTbl, KONSIOKBUYM

Hepequb BOMPOCOB K KOJINTOKBUYMY

Tunbl B3anmogenctemmn. KoHCTaHTbl 1 paanycbl B3aMMOLENCTBUN.
Teopun B m3nke anemeHTapHbix YacTtuu. uarpammbel PerHmaHa.
KBaHTbl nonen. dyHaameHTanbHble DO30HbI.

CuctemaTuka yacTuul. dJpr,ameHTaanble YyacTunubl. KBapKI/I. BapI/IOHbI N ME30HbI.
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3aKkoHbl coxpaHeHus B hmsmke YacTuy,. bapnoHHoe 1 NenTOHHbIE KBAHTOBbIE YXCHa.

CTpaHHOCTb.

6. CunbHble B3aumogencTeums. AgpoHbl. KBapkoBas CTpyKTypa nerd4amwmx 6apmoHoB 1
ME30HOB.

7. UserT.

8. [nooHbl. KBaHTOBas XxpoMoanHaMumKka.

9. OkpaHMpoBKa M aHTM3IKpaHUpPOBKa. AcMmnToTudeckas ceoboaa n KOHPaNHMEHT.

10.Cnabble B3anmogencTaus. JlenToHHble 3apsabl. HenTpuHo.

11.Cnabbie pacnagbl. KoHcTaHTa crnaboro B3anmMoaemncTeus.

12.3apsKeHHble U HenTparbHble criabble TOKW.

13.P-cummeTpua. HecoxpaHeHne 4YeTHOCTM B Cnabbix B3aMMOAENCTBUSAX.

14.3apsagosoe conpsikeHne. CP-npeobpasosaHue.

15. O6palleHune BpemeHn. HapyweHue CP-uHBapuaHTHocTU. CPT-Teopema.

16.KoHcTaHTbl B3anmoaencteui. [NepeonpegeneHme KOHCTaHTbl cnaboro B3anMoaencTaus.

17.Cberatowmecs KoHCTaHTbl. Benukoe obbeanHeHue.

18.X- 1 Y-6030HbI, (hyHOaMeHTarnbHble 6030HbI MMHUMansHon SU(5)-mogenm.

19.CnoHTaHHOe HapyLweHne cummeTpun. MexaHmam Xurrca.

20.Pacnag npoToHa u gpyrue npegckasaHnda teopuin Benvkoro o6beauHeHus.

21.TlokoneHns pyHOaMeHTarnbHbIX (PepPMUOHOB.



22.Cnepyowmmn atan obbeamHeHus - CynepcummeTpus.
23.OCHOBHblE NONOXeHUSA 0bLLen TeopMM OTHOCUTENbHOCTH.
24. eomeTpus NPOCTpaHCTBaA-BPEMEHN.

25.BceneHHasa. bonbLion B3pbiB. Teopua ropsyen BeeneHHon.
26.3Tanbl aBosntounn BeceneHHonm.

27.4nepHble peakuuun B 3Be3fax.

28.9Bontounsa 3Be3q. HykneocuHTes.

29.B3pbiBbl CBEPXHOBLIX 3BE3[,.

YpoBeHb
Kputepun oueHMBaHNs koMneTeHLNi cchopmMmmpoBaH Llkana oueHok
HOCTH
KOMMEeTEeHLMN
OO6yvawunca [OeMOHCTPUMPYET MNOSNHOE COOTBETCTBUE | [To8bieHHbIl 3aumeHo
3HAHWN, YMEHWW, HaBbLIKOB MpPUBEAEHHbIM B Tabrmuax YpOBEHb
nokasaTtensm, cBOOOAHO onepupyeT NpuoBpeTEHHbIMU
3HAHUSAMW, YMEHUSMMW, MPUMEHSET UX MpU  pPeLleHun
npakTuyeckmx 3agad
OOyvarownincs OeMOHCTPUPYET COOTBETCTBME 3HAHUNM, Easosbiti
YMEHUI, HaBbIKOB  MpMBEAEHHbIM B Tabnuuax YpO8€EHb

nokasaTensm, HO AOrnyckaeT He3HauuTemnbHble OLIMOKK,
HETOYHOCTW, WCMbITbIBAET 3aTPyAHEHUS MpU  peLleHum
npakTUyeckmx 3agad

OOyvarowninca 0eMOHCTPUPYET HEMNonHoe COOTBETCTBME lMopozoeniti
3HaAHWN, YMEHWW, HaBbIKOB MpUBEAEHHbBIM B Tabnuuax YpOBEHb
nokasaTtensiM, [[oryckaeT 3HauYuTernbHble OLIMOKM MpK
peLLUeHNN NpakTUYeCcKMX 3agad

O6yvarowuicss OEMOHCTPUPYET SIBHOE HECOOTBETCTBUE - HesaumeHo
3HaHWIN, YMEHWW, HaBbIKOB MpUBEAEHHbIM B Tabnuuax
nokasartensm

20.2 NMpomexyToyHasa aTrectaums

MpomexxyToyHas aTTecTauus No AUCUMUNINHE OCYLLECTBNSETCS C NMOMOLLBIO CreayoLLmX
OLIEHOYHbIX CPEACTB:

CobecegoBaHne no bunetam K 3a4eTy

20.2.1. NMepeyeHb BONPOCOB K 3a4eTy:
OKcnepMMeHTarnbHble METOObl UCCIIEA0BAHNSA CTPYKTYPbI 3f1EMEHTaPHbIX YacTuL.

[MponcxoxgeHne XMMNUYECKNX 3NIEMEHTOB. YepHble ablpbl 1 UX HabnwgeHue.
Buabl pyHoameHTanbHbIX B3anmogencteumn. Mix ceoncrea.

HenTtpoHHble 3Be3abl. KOHeYHble aTanbl aBontounn BeceneHHoON.
CucremaTuka anemMeHTapHbIX YacTuL.

3aknountenbHasa ctagus xu3Hu 3se3q. CBepxHOBbIe 3BE3AbI.

3aKOHbI COXpaHEHUSA B MUPE 3NIEMEHTAPHbIX YacTul,.

OtcyTtcTBMe aHTuBewWecTBa Bo BeceneHHon. VHnauus. 3sesgHas apa BeceneHHown.
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CPT-teopema.



10.3Tanbl asonouumn BeeneHHom.

11.CwunbHble B3anmogenctand. KannbposoyHas MHBapMaHTHOCTb.

12.BbonbLuon B3pbIB U €ro aKCnepuMeHTarbHble NPOSBNEHNUS.

13.KBapkoBas cTpykTypa 6apnoHOB U ME3OHOB.

14.YpaBHeHUs cynepcMMmMeTpun.

15.KBapkoBasi guarpamma HyKSTOH-HYKIMOHHOro B3auMOAENCTBUS.

16.06wasa Teopust OTHOCUTENBHOCTW. IBONOUMA BeceneHHoN.

17. TpyoHoOCTM KBapkoBOW Teopuu. LiBerT.

18.06begnHeHne YeTblipex yHAaMeHTanbHbIX B3auMOAENCTBUN.

19.KBapkoBas CTpykTypa 6apuoHOB 1 ME3OHOB. [TIHOOHbI.

20. Teopusa Benukoro O6beanHeHus. Nounck pacnaga npoToHa.

21.KoHhanHmeHT. AcumnTtoTudeckas cesoboaa.

22.KanubpoBoyHas Teopusi anekTpocnabbix B3anmogenctemmn. £ W n Z-6030HbI.
23.3KcnepMeHTanbHoe NOATBEPXKAEHMNE HANUMYNA KBApKOB B afpOHax. TsaKernble KBapKu.
24.Cnaboe B3anmogencteme. JIenToHHble 3apsaabl. Tunbl HENTPUHO.
25.9neKkTpomarH1THOe B3anmogencTeme. KsaHToBas anekTpoanHamuka. [aMmma-KBaHTbl.

26.Cnaboe B3anmogencteme. Teopust depmu.

YpoBeHb
Kputepun oueHnBaHns KoMneTeHLnn chopMmpoBaH LWkana oueHok
HOCTK
KOMMEeTEeHLMN
OOGyvalwuinca OeMOHCTPUPYET MNOSMIHOE COOTBETCTBUE | [108bIEHHbIl 3aumeHo
3HAHWN, YMEHWW, HaBbLIKOB MpUBEAEHHbIM B Tabrnumuax ypO8eHb
nokasartensm, cBoOOAHO onepupyeT npuoBpeTeHHbIMU
3HAHWAMWU, YMEHUAMU, TNPUMEHSAET UX MNpU  peLieHnn
npakTuyeckmx 3agad
OOGyvarwuinca OeMOHCTPUPYET COOTBETCTBME 3HAHUNM, ba3zoenblili
YMEHUNA, HaBbIKOB  MpMBEOEHHbIM B Tabnuuax ypO8eHb

nokasarendam, HO [OOonyCkaeT He3HauduTellbHble OLIJI/I6KVI,
HETOYHOCTWU, UCNbITbiIBAE€T 3aTpydgHEHUA npu peleHnn
NpakTn4ecKnx 3agad

OOGyvarwnnca 0eMOHCTPUPYET HEMNONHOE COOTBETCTBME lMopozoeniti
3HaAHWN, YMEHWW, HaBbLIKOB MpUBEAEHHbBIM B Tabnuuax YpOB8eHb
nokasartensam, [[OoMnyckaeT 3HauYuTemnbHble OLIMOKM Mpu
peLleHMM NpaKTUYEeCcKMX 3agad

O6yvarowuiicss AEMOHCTPUPYET SIBHOE HECOOTBETCTBUE - HesaumeHo
3HaHWI, YMEHWW, HaBbIKOB MPUBEAEHHbIM B Tabnuuax
nokasarensiv

MpomexyTouyHaa atTecTaumsi NPOBOAMTCA B COOTBETCTBUM C [1ONOXEHMEM O MPOMEXYTOYHOM
aTTecTtauum oby4varLmxcsa no nporpaMmmam BbiCLLEro obpasoBaHus.



