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BbICLUETO OBPA3OBAHUA
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PABOYASA NPOrPAMMA YYEEHOWU OANCLUUMNNUHDI
51.B.[1B.11.02 Benukoe o6beanMHeHne U cynepcuMmmeTpum

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbLHOCTH:
14.03.02 AnepHble dm3nka n TEXHONOrMK

2. Mpodunb nogroroBku/cneumannsauusa:

dun3mnka aTOMHOro 8apa 1 yactumy

3. Ksanudukaumusa BboinyckHuka: 6akanasp

4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaymio AUCLUUNINHDbI:

Kadpenpa sgepHon pusnkm

6. CocTtaBuTenu nporpaMmmbi:

A.d.M.H., npod. KagmeHckun CtaHucnas feoprmnesuny

7. PekomeHpoBaHa:
HayyHo — MmeToan4eckum coBeToM puamyeckoro coakynbTeTa, NnpoTokosn Ne6 ot 24.06.2021,

PN npoanena Ha 2022-2023 y4ebHbii roa, HMC dumaundeckoro dakynbteta ot 14.06.2022,

npotokon Ne6. Pl npoaneHa Ha 2025-2026 y4yebHbin roa, HMC duaunyeckoro akynbTeTta oT

20.05.2025, npotokon Ne5.

8. YuebHbIn roa: 2025/2026 CemecTp(bl): 8



9.llenu v 3apaum y4e6HOM ANCLUUNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 181151I0MCH:

- OCBOEHME CBOWCTB 4eTblpex (pyHAaMeHTarnbHbIX B3aMOAEWUCTBUW, UX NPUPOAbl, UX
NPOSIBMEHMSA KaK Ha YPOBHE MWKPOMMPA (3NEMEHTAPHbIX YacTuy), Tak U B KOCMOSOTMYECKMX
MacwTtabax (asontoums BceneHHon, dhopMmnpoBaHmne ee CTpyKTypbl);

3adayu y4yebHoU OuCyUMIUHBI:

- AaTb 3HaHMA 0 NoHATMAX CTaHgapTHOM mModenu, Onektpocnabon Teopun, KBaHTOBOW
XPOMOANHAMUKM;

- HayunTbCA  UCMNonb3oBaTb MeTodbl, paspaboTaHHble B obnactn  uankm
dyHOaMeHTanbHbIX B3auMOeNCTBUA B HAy4YHOWN OeATENbHOCTH.

10. MecTo yyeb6HOM AncuuNuHbI B cTpykType OOIT:
AvcumnnmHa oTHOCUTCS K BapuaTnBHon Yactuy unkna 61.B.OB. (ducumnnuHel no BeiGopy).

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi MO AucuunnuHe/Moayno (3HaHUA, YMEHWUs,
HaBblK1), COOTHECEHHbIe C MMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN
nporpaMmmbl (KOMMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUSA:

Kog HasBaHue Koa(bl) NnaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMNeTeHuun
Crioco6eH Wcnonbsyet 3HaTb: OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX
OCHOBHble CNOCcoBbI | ANCUMNAVH B NpodeccmoHansHom
ncnonb3osaTb
HAVUHO aHanm3a CoCTOsHUS | AeATenbHOCTU, MEeTOAbl MaTeMaTUYeCKoro
Te))(/HVIl-IeCK o MK-1.2 | Hay4HO- aHanusa n MoAenIMpPOBaHUs, TEOPETUYECKOIO 1
WHEbO Mauymo TEXHNYECKON 3KCNepuMeHTanbLHOro nccrnefoBaHns
P - npobnemsl nyTem 3apybexHbIn ONbIT N0 TeMaTUKe UccregoBaHus,
OTEYEeCTBEHHbIN U
nogbopa. COBPEMEHHbIE KOMMBLIOTEPHbIE TEXHOSTOMN 1

3apybexHbIn N
WMHMOPMALMOHHbBIE PECYPChI B CBOEN

onbIT No 1
TemaTtuke npegmeTHon obnacTu.

K1 “ccneaoBaHus, MpoBoAuMT U3yuyeHue
COBpPEMEHHbIe N aHanu3 YMeTb: NCnonb3oBaTb OCHOBHbIE CMOCOObI
KOMMbIOTEPHBIE NUTEpaTyPHbIX 1 aHanmaa COCTOSIHUSA Hay4YHO-TEXHUYECKOWN
TEXHOMOMMM U MK-1.3 | naTeHTHbIx npobnemsbl Nytem nogbopa; NpoBoANTb
MHEPOPMALIMOHHBI ' NCTOUYHMKOB MO N3y4yeHne 1 aHanu3 nuTepaTypHbIX U NaTEHTHbIX
e pecSpcu B TemaTuke WUCTOYHUKOB MO TeMAaTUKe nccrnegoBaHnin
CBOEMN nccnegoBaHUN. }
NpeaMETHOM BrnageTb: HaBblkaMy MONb30BaHMS HAY4YHOM
Ognacm nuTEepaTypon 1 NCMONb30BaHUSA COBPEMEHHbIX

KOMMNbKTEPHbIX TEXHOMOMNM

12. O6bemM gUcUUNNUHbI B 3a4eTHbIX eanHuuax/yac —3/108.
Popma NPOMEXYTOYHON aTTeCcTaLmm — 3a4eT C OLEHKOWN.

13. TpyaoemkocTb No BMAam y4ebHom paboTbl

TpyaoemMKoCTb

Mo cemecTpam

Bug yyebHou paboTbl Bcero

8 cemecTp

AyanTopHbIE 3aHATUA 12 12




neKkumm
B TOM 4ucre: npaxkTnyeckme 12 12
nabopaTtopHbie
CamocTtosaTensbHas pabota 96 96
B TOM 4Mucne: KypcoBasi paboTa (npoekT)
KoHTponb
dopma NpomMexyTo4HOM aTTecTaumm Sauer c 3ayeT ¢ oLeHkom
OLEHKON
WToro: 108 108

13.1. CopepxaHue QUCLUNIUHDI

n/n Peanusauus
pasgena
HaumeHoBaHue pasgena ONCUMMIINHBI C
CopgepxxaHve pasgena gUCLMNINHDI
OVCUMMIINHBI NMOMOLLbIO
OHnaunH-Kypca,
QYMK *
1. Nlekyun
OcHoBHble nonoxexHnsa CtaHgapTHon Moaenu.
OneKkTpoMarHuTHble
CraHpgapTtHasa Mopenb B3avmoaencTeus. Cnabble B3auMoaencTams.
1.1 dyHOaMeHTanbHbIX CunbHble B3anmogenctausa. Cummetpun CtaHgapTHOM -
B3aMOJENCTBUMN Mogenu. KBapku n nentoHbl. KanmbpoBoYHble nonsi.
W-, Z-6030HbI 1 rM0OoHbI. Jlarpanxman CTaHgapTHON
Mopenu
Berywine koHcTaHThl cBA3u. Benukoe O6beanHeHme.
CkansipHble nons B CtangaptHon Mogenu. MNpobnema
MyTn peweHnst npobrem _ -
192 CraHnapTHol Mopenm ¢ nepapxun. PewweHne npobnembl epapxuii ¢ NOMOLLbIo )
MOMOLLLBIO CYNEpCAMMETPUM cynepcummeTpum. lNpobnema TemMHON mMaTepun u ee
peLleHne B paMkax CynepCuMMETPUYHbIX
pacwupeHnn CtaHgapTHon Moaenu
MoHaTne cynepcummeTtpumn. NpeobpasoBaHus
cynepcumMmMeTpuu.
KomnoHeHTHble nons. BcnomoratenbHble nons.
"eHepaTOpbl cynepcummeTpun. Anrebpa
cynepcummeTpun. 2- n 4-
KOMMOHEHTHbIE CMNHOPLI. [[paccMaHOBbI NEPEMEHHBIE.
MpeobpasoBaHus CynepnpocTpaHCTBO ¥ Cynepnonsi.
cynepcummeTpumn. Anrebpa | Cynepmynbtunnetsl. KnpanbHble 1 aHTUKUpanbHble
13 cynepcummeTpun. N =1 cynepnons. BektopHble cynepnons. PasnoxeHue no )
' cynepcumMmeTpus. KOMMOHEHTHbIM nonam. Mogens Becca—3ymuHo.
CnoHTaHHOe HapyLleHune MocTpoeHue narpaHxunaHoB. MocTpoeHune
cynepcummeTpun WHBaPWMaHTOB U3 KUpasbHbIX, aHTUKUPANbHbIX 1
BEKTOPHbIX nonen. N =1 cynepcummeTpuyHas
Teopusa AHra—Munnca ¢ nonsMmmn maTtepum.
CynepnoteHuuan. CkanspHbI NOTeHUWan B Moaensax
¢ cynepcummeTpuen. CnoHTaHHOe HapyLleHue
cynepcummeTpun. Mexanunam O'Parideptv n
MexaHuaMm Parie-Mnnonynoca
MuHumaneHas cynepcummeTpuyHas CtaHgapTHas
Mogenb. CynepnapTtHepbl. Bsanmogencteus yactuy,
MuHumanbHas CraHgapTtHon Mogenu n
14 cynepcMMmMmeTpuyHas cynepnapTHepoB. R-4eTHOCTb. HapylwieHue )
' CraHgapTtHasa Mogenb cynepcummeTpun B MCCM. Markoe HapyLleHune
(MCCM) cynepcumMMeTpun 3a cHeT 3peKkToB rpaBmUTaL K.
MaccoBble maTpuLbl U CMeLLMBaHUSA. YpaBHEHUS
peHOpM-rpynnbl ANs NapaMeTpoB MOAEN.
XurrcoBckme 6030HbI B CyNepCMMETPUYHBIX TEOPUSIX.
Bo3oHbl Xurrca B OrpaHu4eHus Ha Maccy nerdamnLiero XurrcoBCKOro
1.5 CynepcuMMETPUYHBIX 6o3oHa. PaguauunoHHoe HapyLueHne anektpocnabom -
Teopusix cummeTpum B MCCM. Cnektp 6030HOB

Xwurrca 8 MCCM




Mogenu c pacmnpeHHbIM XUITCOBCKMM CEKTOPOM.

HemynHumanbHbIe N
Mopenu ¢ HapyweHHON R-4yeTHOCTbIO. Mopenu ¢
CynepcuMMeTPUYHbIE
1.6 _ | pasnnyHbIMN MeXaHN3MaMn HapyLLEeHUs -
pacwmpeHus CtaHgapTHON
cynepcummeTpumn. CynepcuMMeTpuYHble TeopUn
Mopenu
Benukoro O6beagnHeHuns
«CynepcummeTpuyHasy TeMHasa matepusi. CpaBHeHue
npegckasaHumn
CynepcuMMETPUYHBIX TEOPUIA C pe3ynbTatamu no
Mownck cynepcummeTpum B NPAMOMY AETEKTUPOBaAHUIO TEMHON MaTepuu. MNounck
17 HEeYyCKOPUTENbHbIX U cynepcummMeTpun B
' YCKOPUTESTbHbIX akcnepuMeHTax Ha konnangepax (Tevatron, LHC).
3aKCnepMMeHTax OcHOBHbIE NPOLECChl POXAEHUS U KaHarbl pacnagos
cynepnapTHepoB. Ob6cyxaeHue nocrneaHmx
pes3ynbTaToB Mo 3KCnepuMmeTansHOMY MNOUCKY
CcynepcumMmeTpum
lMoHsaTMe 0 paclumnpeHHon cynepcummeTpun. N=2
18 [MoHATME O paclnpeHHon cynepcummMeTpuyHas teopus Axvra—Munnca. N=2

cynepcuMmeTpum

runepmynbTUnneT. N=4 cynepcummeTpudHasa Teopus
Anra—Munnca.

13.2. Tembl (pasaenbl) AUCUUNINNHBI U BUAbI 3aHATUN

Ne
n/
n

HanmeHoBaHWe TeMbI
(pasgena) gucumnnuHbI

Buapbl 3aHATUN (KONTMYECTBO YacoB)

Jlekuun

CamocTtosaTenbHas

MpakTnyeckme | JlabopaTtopHble paBora

KoHTp
orib

Bcero

CraHgapTtHas Mogenb
yHOaMeHTanNbHbIX
B3aMMOAENCTBUN

12

13

MyTn pewweHns
npobnem

CrangaptHon Mogenu ¢
NMOMOLLbIO
cynepcMMmmeTpum

12

13

MpeobpasoBaHus
cynepcummeTpum.
Anrebpa
cynepcummeTtpun. N =1
cynepcummeTpus.
CnoHTaHHoe
HapyLleHune
cynepcumMmeTpum

12

13

MuHumanbHas
cynepcummeTpuyHas
CranpapTtHas Mogenb
(MCCM)

12

13

Bo3oHbl Xurrca B
CcynepcuMMETPUYHBIX
Teopusax

12

14

HeMnHumanbeHbie
CyrnepcuMMeTpUYHbIE
pacLmnpeHus
CraHgapTtHon Mogenu

12

14

Mouck cynepcmmmeTpmmn
B HEYCKOPUTENBHbIX U
YCKOPUTENbHbIX
3KCNepuMeHTax

12

14

MNoHsTMe o
pacLimpeHHomn
cynepcvMmeTpum

12

14

NToro:

12

96

108

14. MeToan4yeckue ykasaHmMA Ans ody4aroLWmMXcA No OCBOEHUIO AUCLUMNIIUHDbI




N3noxeHne matepuana npenogaBaTeneMm Heobxoaummo Bectu B opme, [OCTYNHOW NS
noHMmaHunda. [Ona ynydweHus ycBoeHust yvyebHoOro martepmana HeobXxoaMmMo NPUMEHATb
TPaauMUMOHHbIE N COBPEMEHHbIE TEXHUYECKME cpeactBa obyyeHuda. [ns camMoCTOATENbHOro
N3yyeHus oTBeeHO BpeMs Ha BCe pasferbl Kypca.

CtygeHTaM Ha nekuusax HeobxoAuMMO BecTM NOAPOOHbLIM KOHCMEKT M cTapaTbCs MOHATb
mMaTepuan Kypca, He CTeCHATbCHA 3ajaBaTb npenogaBaTento BOMpPOChbl Ans  yriybneHHoro
NMOHMMaHNA KOHKpPEeTHbIX npobriem kypca. [And nonHOro noHMMaHwa martepuana cnegyet
aKTMBHO MCNONb30BaTb KOHCYMbTauuwn. [Ns caMOCTOATENbHONo M3y4eHUs pasfernos Kypca,
pekoMeHOOBaHHbLIX  npenofaBaTenem, HeobxogMmo nosib3oBaTbCA OCHOBHOW n
AOMNOSTHUTENBHOW NUTEPaTYPON, MHTEPHET-PECypcamMU.

15. lNepeyeHb OCHOBHOW W [OONOSIHUTENILHOW nUTepaTypbl, PeCypcoB MWHTEpPHeT,
Heob6XoauMbIX ANA OCBOEHUSA AUCLUNIIUHBI (CrucoK numepamypbl 0hOPMIISIEMCs 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuwasi Ckeo3Hasi Hymepauyusi 0r1s1 ecex 8U008 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:
Ne n/n NcTouHunk
1 Mwnxannos M. A. AnepHasa dumsmka n pmamnka aneMeHTapHbIX YacTul: yuebHoe nocobue/
M. A.Muxannos.— M.: NpomeTten, 2013.— 25 c.
Muxannoe M. A. AnepHas dmsmka n omsmnka aneMeHTapHbIX YacTul: y4ebHoe nocobue : B 2-x U,

2 Y. 1. ®usnka atomHoro ggpa/ M. A.Muxannos.— M.: lNMpomeTten, 2011.— 94 c.
3 CeeprysoB A. T. KoHLenumm coBpeMEHHOro eCTeCTBO3HaHUS: y4ebHoe nocobue/
A. T.CeprysoB.— KasaHb: M3gatensctBo KHATY, 2014.— 100 c.
4 Tonunbckas I'. . dusunka mexsBesgHon cpebl: yiebHoe nocodue/ I. M. Tonunbckas.— M.,

BepnwvH: Oupekt-Megua, 2015.— 197 c.

ByxmaH J1. M.KoHuenuun coBpeMeHHOro ecTecTBo3HaHus: y4ebHoe nocobue, Y. 1. dusuka n
5 actpoHomus/ J1. M.ByxmaH , H. C.byxmaH .— Camapa: Camapckuii rocyaapCTBEHHbIN
apXUTEKTYPHO-CTPOUTENbHbLIV YHUBepcuTeT, 2012.— 104 c.

0) fononHUTenbHasa nuTeparypa:
Ne n/n MCTOYHMK
6 Becc KO. CynepcummeTpus u cyneprpasutaums / KO. Becc, [l. Berrep. — M.: Mup, 1986. — 179 c.
7 Bann6epr C. KeaHToBas Teopus nons / C. BanHb6epr. — M.: PUSMATIINT, 2003. — 648 c.
8 YacT . BBegeHue B cynepcumMmMmeTputo u cyneprpasutaumto / . Yact.— M.: Mup, 1989. — 328 c.
9 Sohnius M. Introducing supersymmetry / M. Sohnius // Phys. Rept. — 1985. — V. 128 — P. 39.
10 Drees M. Theory and Phenomenology of Sparticles / M. Drees, R.M. Godbole, P. Roy. —
Singapore: World Scientific, 2005. — 584pp.

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumnansHblie pecypebl UHTEPHET)™:
Ne n/n Pecypc

www.lib.vsu.ru — 3HB BI'Y

https://edu.vsu.ru — 3nekTpoHHbIN YyHUBepcuTet BI'Y

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(y4ebHo-Memodudeckue pekomeHdayuu, rocobusi, 3adayHUKU, MemoOuYeCcKue yKa3aHUsi M0 6bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTouHUK
MeToaunyeckue pekoMmeHaaumnm No opraHu3aLmm caMoCToATENbHON paboThl CTYAEHTOB
1 HanpaeneHusa 14.03.02. AgepHble cusnka n TexHonoruu, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018.-17c.

17. OOpa3oBaTefnbHble TEXHONOrMMK, UCNOoNb3yeMble nNpu peanusauumm y4ebGHOMU
ANCLUMNIINHBI, BKNOYasi [AUCTaHUUOHHbIe oOpa3oBaTtenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe oGyyYeHue):

Mpn  npoBedeHWM  3aHATUA N0 AMCUMIIIMHE  UCMOMb3YTCA  crepylolime
obpasoBaTernbHbIE TEXHOMOMMU:


https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=30289
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=30289
https://biblioclub.lib.vsu.ru/index.php?page=publisher_red&pub_id=2282
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=30289
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=30289
https://biblioclub.lib.vsu.ru/index.php?page=publisher_red&pub_id=2282
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=98658
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=98658
https://biblioclub.lib.vsu.ru/index.php?page=publisher_red&pub_id=16946
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=104574
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=104574
https://biblioclub.lib.vsu.ru/index.php?page=publisher_red&pub_id=1
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=52107
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=52107
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=52106
https://biblioclub.lib.vsu.ru/index.php?page=publisher_red&pub_id=5121
https://biblioclub.lib.vsu.ru/index.php?page=publisher_red&pub_id=5121
http://www.lib.vsu.ru/

— aKTUBHbIE N UHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMNbIOTEPHbIE TEXHONOrMM NPU NPOBEAEHNN 3aHATUN:

- TMpe3eHTauMOHHble MaTepuanbl M TEXHOMorMn npu ob6bACHEHMM MaTepuana Ha
NEKLMOHHbIX N NPAKTUYECKNX 3aHATUAX;

- cneunanunsanpoBaHHoe obopyaoBaHMe Npy NpoBeaeHun nabopaTopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauuin MNpuv MOCTaHOBKE Uuernen M 3agjad kK paspaboTke
nNpuKNagHblXx nporpamm, npu Bblibope nporpammHoro obecneyeHnss No  yCTaHOBMEHHbIM
Kputepusm, npu paspaboTke nporpaMmm no npeaycMOTPEHHbIM anropuTMam n metogam

Ona camocTosTenbHon paboTbl ucnonbdyetrca IBC YHuBepcuteTckad 6ubnuoTeka
online - www.lib.vsu.ru - 3HB BI'Y. [MporpammHoe ob6ecneyeHne, nNpuMMeEHsiEeMOe npwu
peanu3auun aucumnnmnHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

[OncTaHUNOHHbIE obpasoBaTtenbHble TEXHOSormm (4oT) NPUMEHSATCS C
ncnonb3oBaHMeM obpa3oBaTenbHOro noprana « ANeKTPOHHbIN yHuBepcuTeT BITY».

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHne AUCUMNIINHDI:

Bonbliasa dumsmyeckas ayautopus um. M.A. JleButckon (ons npoBegeHus
3aHATUN NEKLMOHHOTO TWMa, TEKYLLLEro KOHTPOMs U NPOMEXYTOYHOW aTTecTaLmm)
CneunanunsmpoBaHHas mebenb, HOyTOYK 15,6" DNS (0164925), npoektop EPSON

EB-X11, nepeHocHon akpaH Ansa npoekTopa Ha wratuse SceenMedia Apllo-T r.BopoHex, nnowanb
Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019. YHuBepcutetckas, a.1, nom.l,
LibreOffice (6ecnnaTtHoe n/vnn ceoboaHoe MO (nuueHsus: ayna. 428

https://www_.libreoffice.org/about-us/licenses/)
Adobe Reader (6ecnnatHoe n/vnn ceoboaHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/ legal/licenses)

[MomelleHne onsa xpaHeHus u NpodrnakTMyeckoro 06cnyxnBaHns y4ebHoro
obopyanoBaHus

Hoytbyk 15,6" DNS (0164925), npoektop EPSON EB-X11, nepeHoCHON 3KpaH
Ans npoektopa Ha wratmee SceenMedia Apllo-T

r.BopoHex, nnowanb
YHuBepcutetckas, 4.1, nom.l,
ayg. 31

KomnbloTepHbI Knacc, ayanutopus Ansi rpynnoBbIX U MHAMBUAYaNbHbIX
KOHCYnbTauuWi, NOMELLEHME A1 CAMOCTOATENBHOW paboThl
CneunanusmpoBaHHas mebenb, KoMmnbloTepbl (cucteMHble 6rnoku Intel Pentium-
IV, moHuTOpbl LG FLATRON L17428-8F) (30 WT.) C BO3MOXHOCTbIO
nogknoYveHust k cetn «MHTepHeT» 1 obecneyeHnem JOCTyNa B 3MEKTPOHHYIO
NHOpMaLMOHHO-06pa3oBaTeNbHYHO Cpedy yHMBepcuTeTa r.BopoHex, nnowagb
Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019. YHuBepcutetckas, a.1, nom.l,
LibreOffice (6becnnaTtHoe n/vnn ceoboaHoe MO (nuueHsus: aya. 40/5
https://www.libreoffice.org/about-us/licenses/)

Adobe Reader (6ecnnatHoe n/vnn ceoboaHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/ legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/wnmn ceobogHoe N0O) (nMueH3us:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMeXyTOYHON aTTecTalun

MopsaoK OLEeHKM 0CBOEHMS oby4Yatommmncs y4ebHoro maTtepuana onpeaensieTcs
coaepkaHneMm crneayoLwmx pasgenos ANCUMNINHBIL

HanmeHoBaHue WHankaTop(bl)
I_II\}I%I pasgena gucuunivHbl KO'\I"A';?;?H OOCTUXKEHNS OueHouHble cpefcTea
(Mopyns) H KOMMETEHLMM
CraHgapTtHasa Mogenb
1. | byHOamMeHTanbHbIX 5
B3aMMOAENCTBIA [K-1 MK-1.2 YCTHBI onpoc, cobecegoBaHue no
MnK-1.3 6unetam Kk 3avety
> MyTn peweHns
" | npobnem




Ne HanmeHoBaHne
pasgena OuCuUMninHbI
(Moayns)
CraHgapTtHon Mogenu ¢
NOMOLLIbHO
CynepcnMMmmMeTpun
MpeobpasoBaHus
CcynepcumMmMeTpun.
Anrebpa
cynepcummetpun. N =1
cynepcummeTpusi.
CnoHTaHHoe
HapyLleHve
CynepcnMMmmMeTpun
MuvHmanbHas
cynepcumMMeTpudHas
CraHgapTtHasa Mogenb
(MCCM)
BosoHbl Xurrca B K-1 MK-1.2 YCTHBIN onpoc, cobecenoBaHue no
5. | cynepcMMMeETPUYHbIX MK-1.3 OvneTtam k 3aveTy
Teopusix
HeMunHumanbHble
cynepcuMMeTpUYHbIEe
pacLmpeHus
CtangaptHon Mogenu
Mouck cynepcummMmeTpumn
B HEYCKOPUTEIbHbIX U
YCKOPUTENBHbIX
3KCNepUMEHTax
MoHsaTme o
8. | pacwuwmpeHHou
cynepcnMMmmMeTpun

WHankaTop(bl)
KomneTex OOCTWDKEHUSI OueHouHble cpeacTea

n/n una(n) KoMneTeHumnn

lMpomexyToyHas aTTectauus MyHkT 20.2.1
dopma KOHTPONs — 3a4eT C OLEeHKOMN Bonpocsl k 3a4eTy

20 TwvnoBble OUEHOYHblIe cpeAcCTBa M MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl OLeHUBaHUA

20.1 TeKywMi KOHTPONb ycneBaeMoCTH
KoHTponb ycnesaemMocTv No ANCUUNITMHE OCYLLECTBIIAETCS C NOMOLLbIO CreayHoLMX OLLeHOYHbIX
CpencTs:
YCTHbIN onpoc

OnucaHve KpuTepmueB 1 LWKanbl OLEHNBaHMA KOMNETEHUUI (pe3ynbTaToB 06y4eHus) npu npo-
MEXYTOYHOW aTtTecTauum

YpoegeHb
cgbopmupo-
8aHHocmu
KomriemeHuuu

KpuTepunm oueHnBaHnsa KOMMNETEHLNN LLikana oueHok

MonHoe 3HaHWe y4ebHO-NpOrpaMMHOro Matepuana Ha YpOBHE KOmu-
YECTBEHHON XapaktepucTuki. CnocobHOCTb  CaMOCTOATENbLHO  OTBe- | [108bIWEHHbIl

OTnnyHo
TUTb Ha [OMOSHUTENbHBLIE KOPPEKTUPYIOLLME BOMPOCHI MpenojaBaTte- | yposeHb
ns.
3HaHMe OCHOBHOMO MPOrPaMMHOMO MaTtepuaria Ha OCHOBE KavecTBEH-
HOM XapaKTepUCTVKKX, [JOoMyckarolee norpewHoctTm B orteeTax. Cro- ba3zoeniti ypo- XopoLLo

COOHOCTb CaMOCTOATENBHO OTBETUTb HAa AOMONHUTENbHBLIE KOPPEKTU- | 8EHb
pyloLiMe BOMNpockl Npernogaeaterns.




3H?Hl/le OCHOBHOIO MPOrpaMMHOMO Matepuarna Ha OCHOBE KaveCTBeH- Mopozoesiil Yj0BneTEOpH-
HOW XapaKTepuCTVKK, OOMyckalolee norpeHocm B otBeTtax. Cno-

COBHOCTb CKOpPPEKTMPOBaTb OTBET MO PYKOBOACTBOM NpenofaBaTtens. yposeHb TeneLHo

He 3HaHMe OCHOBHOrO MporpaMMHOrO MaTepuana. HecnocobHocTb HeypoenetBopu-
CKOPPEKTMpOBaTb OTBET NOA PYKOBOACTBOM NpenogaBaTens. B TENbHO

20.2 NMpomexyToyHasa aTrecTaums

I'Ipome»(yTquaﬂ artrTectauud no gucumniimHe ocywecTBrndaeTcAa ¢ NOMOLLbIO CrieayrLwwnx

OLEHOYHBIX CpeacTB:

CobecegoBaHne no bunetam K 3a4eTy

20.2.1. NMepe4yeHb BONPOCOB K 3a4eTy:

1. lNpeobpasoBaHuna cynepcummeTpmm. KoMnoHeHTHbIe nond. BcnomoraTenbHble Nonsi.

"eHepaTOpbl cynepcuMmmMmeTpun.
Anrebpy cynepcumMmMmeTpum.
[ByX- N YETbIPEX-KOMMNOHEHTHbIE CMIUHOPbI.

['paccmaHOBbI NEPEMEHHbIE.

KunpanbHble 1 aHTUKMpanbHble cynepronsi.

© N g bk b

Mogenb Becca-3ymuHo.
9. BekTopHble cynepnons.

10.Kannbpoeky Becca-3ymunHo.

CynepnpocTpaHcTBO U cynepnons. CynepMynbTUnneTbi.

11.NarpanxuaH N=1 cynepcummeTpuyHon Teopum AHra-Munnca.

12.J1arparxuaH N=1 cynepcummeTpmnyHon Teopmmn Axra-Munnca ¢ nonsamm matepumn.

13.CynepnoTteHuuan.

14.CkanspHbl noTeHUmMan B Mogernsix ¢ cynepcumMmeTpuen.

15.Mexanuam O'PandepTtn.

16.MexaHunam dane-Mnunonynoca.

17.MCCM — MuHnmanbHas cynepcummeTpudHaa CtangaptHas Mogens.

18.R-4yeTHOCTD.

19.HapyweHne cynepcummetpum B MCCM. [lapameTpbl

CynepcMMMeTpuMn.

20.MaccoBble MaTpuubl 1 CMELLNBaHUS.

21.YpaBHeHUa peHopMrpynnbl Ans napameTpoB MOOENN.

22.0rpaHn4eHns Ha Maccy neryamnwiero xurrcosckoro 6o3oHa 8 MCCM.

23.PagnauunoHHoe HapyleHune anekTpocnabon cummeTtpun 8 MCCM.

24.CnekTtp 6030H0B Xurrca 8 MCCM.

MATKOro HapyLlleHuns

25.TeopeTudeckue 1 aKkCnepumMeHTarbHble OpraHnyeHus Ha 3HadveHus napametpos MCCM.



26.Mopgenu ¢ pacluMpeHHbIM XUITCOBCKUM CEKTOPOM.

27.Mopenu ¢ HapyLleHHON R-4eTHOCTbIO.

28.Mogenu ¢ pasnnuyHbIMM MexaHu3MamMu HapyLLIEeHUs CynepcuMMeTpun.

29.CynepcnmmeTpuyHble Teopumn Benukoro O6begnHeHus.

30.0OcHOBHbIE NPOLECCHI POXAEHNA N KaHarbl pacnagoB cynepnapTHEPOB.

31.MocnegHue pesynbTaThl NO 3KCNEepUMeTaribHOMY MOUCKY CyrnepcuMMeTpumn.

32.N=2 cynepcummeTpuyHasa teopus AHra-Munnca. N=2 runepmynstunner.

33.N=4 cynepcummeTpuyHas teopus AHra-Mwunnca.

OnuncaHune KpuTepmEB U LLKanbl OLLlEHNBAHNA KOMNETEHUMI (pe3ynbTaToB 0B6y4YeHus ) npu npo-

MEXYTOYHOW aTtTecTauum

KpMTepMM OLIEHNBAHNS KOMMNETEHLNN

YpoegeHb
cgbopmupo-
gaHHoCcmu
KomriemeHuuu

LLikana oueHok

MonHoe 3HaHWe Y4eGHO-NMPOrpaMMHOMO MaTepuana Ha YPOBHE KOnu-
YECTBEHHOW XapakTepucTukh. CrnocoBHOCTb — CamMOCTOATENbHO — OTBe-

[NosbiweHHbIl

TUTb Ha [OMOSNHUTENbHBLIE KOPPEKTUPYIOLLME BOMPOChI MpenojaBaTte- | yposeHb OrnuHo

ns.

3HaHMe OCHOBHOIO NPOrpaMMHOrO MaTtepuana Ha OCHOBE KaveCTBeH-

HOM XapaKTepUCTVKK, [JOoMyckarolee rorpewHoctTn B orteeTax. Cro- ba3zoeniti ypo- XopoLLo
COBHOCTb CaMOCTOATENbHO OTBETUTb HAa AOMOSHUTEMbHbIE KOPPEKTU- | 8EHb

pytoLLMe BONpockl NnpenogasaTens.

3H?Hl/le OCHOBHOIO MPOrpaMMHOMO Matepuarnia Ha OCHOBE KaveCTBEH- Mopozoesiil Y joBneTEOpH-
HOW XapaKTepuCTVKK, OOMyckalollee norpewHocm B otBeTtax. Cno-

COBHOCTb CKOppPEKTMpOBaTb OTBET NOJ4 PYKOBOACTBOM MpenogaBaTens. yposeHb TeneHo

He 3HaHMe OCHOBHOrO mMporpaMMHOrO Matepuana. HecnocobHocTb Heypoesnetsopu-
CKOPPEKTMPOBaTb OTBET NOA PYKOBOACTBOM NpenogaBaTens. B TENbHO




	10. Место учебной дисциплины в структуре ООП:
	Дисциплина относится к вариативной частиц цикла Б1.В.ДВ. (Дисциплины по выбору).
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	10. Место учебной дисциплины в структуре ООП:
	Дисциплина относится к вариативной частиц цикла Б1.В.ДВ. (Дисциплины по выбору).
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	Бухман Л. М.Концепции современного естествознания: учебное пособие, Ч. 1. Физика и астрономия/ Л. М.Бухман , Н. С.Бухман .–   Самара: Самарский государственный архитектурно-строительный университет, 2012.– 104 c.
	10. Место учебной дисциплины в структуре ООП:
	Дисциплина относится к вариативной частиц цикла Б1.В.ДВ. (Дисциплины по выбору).
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	10. Место учебной дисциплины в структуре ООП:
	Дисциплина относится к вариативной частиц цикла Б1.В.ДВ. (Дисциплины по выбору).
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:

