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PABOYASA NMPOMPAMMA YYEEHON AUCLUMIUHDI
B51.B.[1B.03.02 NepeHoc n3ny4yeHun

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

2. Mpodunb nogroroBku/cneumannsauusa:

®du3nka aToMHOro sapa v Yactuu

3. Ksanudukaumsa BbinyckHuka: 6akanasp

4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaymio AUCLUUNINHDbI:

Kadpenpa sgepHon pusnkm

6. CoctaBuTENM NnporpaMmmbl:

K.d.-M.H. gou,., Jonrononos Mnxann AHaTonLesn4

7. PekomeHOoBaHa:
Hay4Ho — MeToguyeckum coBeToM husndeckoro dakynoTteTa, 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: 2024/2025 CemecTp(bl): 7



9.llenu v 3apaum y4e6HOM ANCLUUNIIUHDI

Llensimu oceoeHusi yyebHOU QucyuniiuHbl S87151I0MCS:

- doopMMpoBaHME Y CTYAEHTOB Ha OCHOBE 3HaHWW O B3aMMOLEWCTBUWN pPasfNyHbIX BUOOB
N3ry4eHnss C BeLleCTBOM MpeacTaBfieHM O MeTodax pacyeTa XxapakTepucTuK nepeHoca
NOHU3MPYIOLLEro N HEUTPOHHOTO U3NyYeHUs B Pa3fINYHbIX TOMOrEHHbIX U reTePOreHHbIX cpeaax.

3adayu y4yebHoOU OuCyUMNIUHBI:

- O3HAKOMJIEHME C OCHOBHbIMM TMOMOXEHUAMU TEOpPUW NEepeHoca, NpUHUMNaMu
COCTaBIiIeHUs YpaBHEHWUNW W npefenbl UX MPUMEHMMOCTU, OCHOBHbIMW MEeTOAaMu peLleHus
ypaBHEHNIN nepeHoca.

- npuobpeTeHne yMEeHUNn NPUMEHATb pasfuyHble MNOAXOA4bl K PELUEeHU0 ypaBHEHWN
nepeHoca, aHanM3MpoBaTh onpeaensLwme nepeHoc akTopsbl;

- BNageHue J3feMeHTapHbiIMM HaBblkaMU pPELLUEHUS WHXEHepHbIX 3agad nepeHoca
N3ny4vyeHns.

10. MecTo yuyebHOM agucumnnuHbl B cTpykType OOI:

OucumnnuHa oTHOCUTCS K BapuaTtmeHoM Yactuy umkna b1.B.AB. (ducumnnuHel no Beibopy).

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NNTaHUPyeMbiMU pe3yribTaTaMu OCBOEHUA obpa3oBaTesnibHON
nporpaMmmbl (KOMMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHue Koa(bl) NnaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMEeTEeHUUM
WcnonbayeT 3HaTb: hyHAaMeHTarnbHble NOHATUS U
OCHOBHblE CMocobbl | NpeacTaBneHUs MeToaoB BTOPUYHOIO
aHanusa cocTtosiHua | kBaHToBaHus Ana Bose- n depmu-yacTuu, a
MK-1.2 | Hay4HO- TaKKe rpaHnLbl X NPUMEHUMOCTH;
CnocobeH TEeXHUYEeCKom
MCMonb3oBaThb npoGnemMbl nyTem YMeTb: BblAenuUTb KOHKPeTHOe «dn3nyeckoe»
Hay4Ho- nogbopa. cofepxaHve B 3agadax onvcaHusi
TEXHUYECKYIO XapaKTEePUCTMK PasfiNyHbIX CUCTEM
MHdopMaLnto, TOXOecTBeHHbIX bose- n depmn-yactuu,
OTEYECTBEHHbIV U CTaBWTb ¥ peLlaTb KOHKPETHbIE 3aaa4u Mno
3apybexHbIii OMUCaHNIO CUCTEM Pa3SINYHbIX SNIEMEHTaPHbIX
OMbIT MO 4acTuL C BKNOYEHNEM NENTOHOB, HYKMOHOB,
K- TemaTuke n KBapKoB, raMMa-KBaHTOB M ME30HOB;
nccnenoBaHns, POBOAUT U3yYeHNE
COBpPEMEHHbIE v aHanus BnapeTb: 6a3oBbiMU hopManmamamMm KBaHTOBOM
KOMMbIOTEPHbIE nuTepaTtypHbIX 1 TEopuM Mons, UCMoNb3yeMblX B COBPEMEHHbIX
TEXHOMOTNM U MK-1.3 | NaTEHTHbIX TEOPUAX CBEPXTEKYYECTU XKUAKOrO renms u
NHOPMALIMOHHbI NCTOYHMKOB MO CBEpPXMNpPOBOANMOCTM METANMOB, a TakKe B
e pecypchl B Tematuke Teopusix 6eCKOHEYHbIX Y KOHEYHbIX depmu-
cBoei nccnenosaHmn cuctem, GasnpyoLLMXCS Ha NpeacTaBneHnsax
npegmeTHON O6Lern guankn, Beicluen matemaTuky,
obnactu. UHopmaTmkn, MaTemaTnieckom CTaTUCTUKN,
Knaccuyeckon 1 KBaHTOBOW MEXaHUKN,
ONeKTpoaNHAMUKM C NPUIIOXKEHUAMU K PELLEHUIO
TUMNOBbIX 334a4 Mo OMUCAHUI0 XapakTepUCTUK
CMCTEM MHOIMX YacTuLl.

12. O6bemM gUCLUUNNUHBbI B 3a4eTHbIX eanHuuax/yac —4/144.

dopmMa NPOMEXYTOYHOM aTTecTaLuum — IK3aMeH.




13. TpyaoemkocTb No BMAam y4yebHom paboTbl

TpyaoemMKoCTb
Bupg yyebHown paboTbl Bcero Mo cemecTpam
7 cemecTp
AyOouTopHbIE 3aHATUSA 36 36
nekymm 36 36
B TOM 4Ymcne: npaxkTnyeckme
nabopaTtopHble
CamocTtosaTensbHas pabota 72 72
B TOM 4Mcne: KypcoBasi paboTa (npoekT)
KoHTpornb 36 36
dopma NpomMeEXyTOYHOM aTTecTaumm Ok3ameH Ok3ameH
Utoro: 144 144

13.1. CopepxaHue QUCLUNIUHDI

n/n Peanusauus
pasgena
HaumeHoBaHue pa3gena ONCUMNIUHBI C
CopaepxaHue pasgena AMCUUNANHBI
OUCLMNIINHBI NMOMOLLbIO
OHnamnH-Kypca,
QYMK*
1. Nlekyun
AKTUMBHOCTb pagunoHyknuaa. lNoctosHHasa pacnaga m
nepvoa nonypacnaga. lNoTokoBble 1 TOKOBbIE
OCHOBHbIE NOHATMA 1 XapaKTepUCTUKMA MONSA U3MYHEHWIA N eANHULbI NX
onpeaenexms namepeHus. NoHATUE anemeHTapHom cdepbl.
1.1 B3aUMOAENCTBUA PHIOEHC Yac MroTHOG oK Yac o -
VIOHM3VIDYIOLLMX M3NYYEHIS noeHc Yactuy. MNMNoTHOCTb Toka YacTuy, BOOSb
C BeLecTBOM 3aaHHOro HanpasneHus. [saxagpl
anddepeHumanbHble Mo yrilaM N S3HEPTMK ceveHnsd
paccesHus.
NoHn3aumnoHHbIe 1 pagnaumoHHbIe NOTEPH,
HosnmeTtpus ,p _ P
1.2 . | dopmyna bete-lNantnepa. Bsanmogencresune -
VNOHM3UPYIOLLNX U3MYYEHWUNA. N
HEWTPOHOB C BELLECTBOM.
B3aumopgencteune TsKenbix
3apsKeHHbIX YacTuy, ¢ . Knaccndmkaumusa HelrTpoHoB no aHeprusam. Ctagum
13 BELLECTBOM. NpOoTEKaHUs AOepHbIX peakuui ¢ ydactTuem
' MoHu3auunoHHble noTepu. HenTpoHOB. KuHemaTuka paccesHUs HEMTPOHOB.
MoTepu sHeprum npu Makpockonunuyeckue ceveHus NormnoLLeHns 1 geneHuns.
yrpyrux CTONKHOBEHNSAX
OcobeHHoCTU
B3aMMOEeNCTBUSA
MNEKTPOHOB M NO3UTPOHOB -
ONEKTPOHO O3UTPOHOB C Bsaumopencteue poTOHOB C BELLECTBOM.
1.4 BeLLEeCTBOM. YNpyroe n 06 -
Heynpyroe paccesHue, pa3oBaHne 3MeKTPOHHO-MO3UTPOHHbIX Nap.
AHHUIUIIALNS,
MHOrOKpaTHoe paccesiHne
Mpo6er yacTuL, B Makpockonuyeckoe ceyeHme B3auMogencTBums
15 BellecTBe. PnykTyaumm (NMMHenHbIN ko3 rLMEHT ocnabnenns), AnvHa
' npoberoe. ®riykTyaumm cBobopgHoro npobera, cnowv NosIOBUHHOIO
WNOHM3aLMOHHbBIX NOTEPb. ocnabnenus.
SrnemeHTapHble aKTbl ¢OT03C*)QD?KT, KOMMNTOHOBCKOE paccesiHue,
1.6 BaanmopencTemne anekTpoHOB 1 APYIrMX 3apsXKeHHbIX -

B3anmoaencTeus hoTOHOB
C aToOMaMu: ynpyroe u

4yacTuL, C BELEeCTBOM




Heynpyroe paccesiHue,
doTonornowieHne,
KOMMNTOHOBCKOE paccesHue,
poXxaeHue nap.
MHorokpaTHoe paccesHue

PagvaunoHHble notepum
SHEpPrum 3apsXKeHHbIX

UHTerpo-anddepeHumnansHan dhopma ypaBHeHUS
nepeHoca (KMHeTuyeckoe ypaBHeHne bonbumaHa).

1.7 yactuy. CooTHOLWEHnE 'paHn4YHbIE yCroBuKS. YpaBHeHWe nepeHoca Angd -
VMOHN3ALMOHHbIX 1 NSIOCKON, LIUNTMHAPNYECKON U cdheprnyeckomn
paanaLMoHHbIX NOTepb reoMeTpum
MoHsATME O KacKagHbIX _
. CBoincTBa ypaBHeHUs nepeHoca. VIHTerpanbHas
1.8 npoueccax n Metogax mx g
dopma ypaBHeHUst nepeHoca (ypaBHeHue Nanepnca).
aHanusa.
OnemeHTapHas Teopusa andpdysum. N P -
pasnoxeHue. TpaHCNOPTHOE CeYeHNE U CeYeHne
nornoweHusi. KoacbdunumeHT n anvHa gu 31K,
KuHemaTuka B by
1.9 N 3akoH Puka. PyHKUNS BANSHUSA TOHYEYHOTO -
B3aMMOENCTBUS YacTul, . .
NCToYHMKA. ChepryecKUn N LUMMHOPUYECKNA
NOBEPXHOCTHbIE UCTOYHUKM. MMpepensl
NPUMEHNMOCTU AMdY3HON TEOpUU.
PrykTyaumm MOHN3aLNOHHBIX U pagnaLMOHHbIX
Muk Bparra n ero notepb. Kackagpl yactuy. OcobeHHOCTM NnoTepb
1.10 npakTU4ecKoe NPUMEHEHNe. | 3HEPrnn TSXKENbIX 3apsKEHHbIX YacTul, B BELLECTBE. -
lMoHsITMe 0 KaHanWpoBaHWW. | Muk Bparra
MeToa nocnegoBaTesibHbIX CTOJIKHOBEHUNA.
MeToae! pacyeTta MpeacTaBneHne NAOTHOCTU MOSHOTO MOTOKA YacTuL
XapaKTepncTuk B MeToe NocrnefoBaTeNibHbIX CTONIKHOBEHUN.
1.11 B3anmogencteus. Metoa MnoTHoC OTOKOB OAHO aTHO -
peLLIEHNs YPABHEHMIA FNOTHOCTM NOTOKOB OOHO- 1 ABYXKPATH
nepeHoca. paccesHHbIX YacTuL, B OOHOCKOPOCTHOM
NPUGNKEHUN.
MeToA yKpynHEHHBIX MeToA «YKPYMHEHHBIX COYAapPEHMIA».
COYAapEH N5t Onncanms MHorokpaTHoe KyrnOHOBCKOE paccesiHue.
1.12 XapaKTepuUcTuK P M r -
B33aUMOENCTBMS acnpegeneHue Monbep u Nayaocmnrta-
3NEKTPOHOB C BelecTeom | CayHAepcoka.
Teopus 3aMefneHnsi. YpaBHeHMe ANs NIOTHOCTY
MeTton MoHTe-Kapno ans P A P A
CTONKHOBEHMS U ero pelleHune. NpunbnmxeHune
pelleHus 3agaym nepeHoca
HenpepbIBHOro 3ameaneHus. Jletaprus, nNoTHOCTb
1.13 rammMa-usnyyeHus. -

OcobeHHOCTN MeToda Ans
KackafHbIX NPOLECCOB.

3amMenneHnsa n Bo3pacrt. TeOpI/Iﬂ BO3pacTa. YpaBHeHMe

BO3pacTa. YCrosue NpMMeHUMOCTM BO3PaCTHOM
TEopuMn.

13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUALI 3aHATUN

Ne Buapbl 3aHATUN (KONTMYECTBO YacoB)
HaumeHoBaHue Tembl
n/ CamocTodaTensHas | KoHTp
(pasgena) gucuunnuuel | Jlekumn | Mpaktudeckne | JlabopatopHble Bcero
n paboTta ornb
OCHOBHbIE MOHATUA U
onpegeneHunsi
B3aMMOJenNCTBuUSA
1 A 2 4 2 8
NOHU3NPYIOLLNX
N3ny4eHunst ¢
BELLECTBOM
2 | DosumeTpus 2 4 2 8
NOHU3NPYIOLLNX




N3NyYeHNI.

BsanmopenicTteue
TSKENbIX 3apPsKEHHbIX
YyacTuL C BELECTBOM.
MoHN3aLUMOHHbIe
notepu. MNMotepu
3HEPru1 Npu ynpyrmx
CTONKHOBEHUSAX

OcobeHHoCcTH
B3aMMOOENCTBMA
3MEKTPOHOB U
NO3UTPOHOB C
BeLLecTBOM. Ynpyroe u
Heynpyroe paccesiHue,
aHHUrIMNAUKS,
MHOFOKpaTHoe
paccesiHue

Mpober yactuy B
BellecTtBe. dnykTyaumm
npoberos. ®nykTyaymu
NOHN3ALMOHHbIX
noTepb.

OnemeHTapHbI€ aKThbl
B3aMOAENCTBUSA
¢OTOHOB C aTOMaMu:
ynpyroe u Heynpyroe
paccesiHue,
doTonornoLieHue,
KOMMNTOHOBCKOE
paccesiHue, poxaeHue
nap. MHorokpaTHoe
paccesHue




PaguauunoHHble notepu
3HEpPrum 3apsiKeHHbIX
7 | yactuu. CooTHoLLEHUE 2 4 2 8
VNOHN3aLIMOHHBIX U
paanaunoHHbIX NOTEpPb

[NoHATME 0 KackagHbIX

8 | npoueccax n metogax 4 8 4 16
nX aHanusa.
KnHemaTtuka

9 | B3anmoaencTemsa 4 8 4 16
yacTtuu,

Muk Bparra u ero
npakTudeckoe

10 | P 4 8 4 16

npumeHeHue. MNMoHsTue

0 KaHanupoBaHuMW.

MeToabl pacyeta
XapaKTepUCTUK
11 | B3aumMogencTBus. 4 8 4 16
MeTopg pelueHus
ypaBHEHUI NepeHoca.

MeTon YKpYNHEHHbIX
coygapeHun ons
onucaHus

12 | xapakTepucTtuk 4 8 4 16
B3aMMOJEeNCTBUS
3NEKTPOHOB C
BELLEeCTBOM

MeTog MoHTe-Kapno
ONs peleHns 3agayu
nepeHoca ramMma-

13 | nsnyyenus. 2 4 2 8
OcobeHHOCTM MeToaa
ONs KacKkagHbIX
MpOLIECCOB.

Wtoro: 36 72 36 144

14. MeToaun4yeckme ykaszaHus ans ooy4aroLmxcs no OCBOGHUIO AUCLIUNTIUHbI
N3noxeHne maTepuana npenogasateneMm HeobxogMmo Bectu B opme, OOCTynHou AN

NoHUMaHuna. [Ona ynydweHna YycBoeHus y4vebHoro maTepuana HeobxoguMMo MPUMEHNATb
TPaauMUMOHHbIE U COBPEMEHHbIE TEXHUYECKMEe cpeactBa obyyeHuda. [Ans camMoCTOATENbHOro
N3y4YyeHus OTBedeHO BpeMs Ha Bce pasferbl Kypca.

CtyoeHTaM Ha nekumax Heobxoaumo BecTM NOAPOOHbLIN KOHCMEKT M cTapaTbCs MOHATb
mMaTepuan Kypca, He CTEeCHATbCA 3ajaBaTb npenogaBaTento BOMpoCbl Ans yriybneHHoro
NOHUMaHNA KOHKPETHbIX npobnem Kypca. [Ans nosHOro noHMMaHus maTtepuana cnegyet
aKTUBHO MCMNOMb30BaTb KOHCyNbTauuun. [nsi camoCTOATENbHOrO M3y4yeHuUs pas3genoB Kypca,
pekoMeHA0BaHHbIX npenogaBatenem, Heobxoanumo nosfib3oBaTbCA OCHOBHOWM n
OOMONHUTENLHOW NUTEPATYPON, MHTEPHET-PECYpCcCaMu.

15. lepeyeHb OCHOBHOM W [AOMOSIHUTENIbHOM nUTepaTypbl, PECYpCOB WHTEpPHEeT,

HeobXoaUMbIX ONA OCBOEHUSI ANCLMNIIUHBI (Criucok umepamypbl 0GhOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obujasi CKeosHasi Hymepauyusi 05151 6cex U008 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:




Ne n/n NcTouHuk

1 TapaceHko 0. H. loHn3aumnoHHble MeToabl A03UMETPUM BbICOKOMHTEHCMBHOIO NOHU3UPYIOLLETO
nanyderus/ 0. H.TapaceHko.— M.: TexHocoepa, 2013.— 264 c. // «YHuBepcuteckas bubnmoreka
online: anekTpoHHO-6ubnuoTeyHasa cuctema.— URL: http: // biblioclub.ru»

2 NaBbigoB, A. C. KBaHTOBas MexaHuka : [y4uebHoe nocobue Ons CTyAeHTOB YH-TOB M TEXH. By30B] /
A.C. [laBblgoB .— 3-e u3g., crep. — CaHkT-lNeTepbypr : BXB-MNeTepbypr, 2011 .— 703 c.

3 bankoe KO. A.KBaHTOBasi MexaHuka: y4ebHoe nocobue/baiiko HO. A. , KysHeroB B. M.—
M.: BUHOM. NlabopaTtopus 3HaHun, 2015.— 294 c.

4 Edpemos 0. C. KBaHTOBasi MexaHuka: y4iebHoe nocobue/ 0. C.Ecppemo. — M.,
BepnwvH: Oupekt-Megua, 2015.— 457 c.

5 KongpateHko C. . dnsmyeckne 0CHOBbI M3MEPEHUIA XapPaKTEPUCTUK MOHUIUPYHOLLNX U3ITYYEHWUN:

koHcnekT nekumn/ C. I'.KoHgpateHko.— M.: ACMC, 2011.—41 c.

6) gononHWTenbHaa nuTeparypa:

Ne n/n McTOYHUK
6 K.H.MyxuH «akcnepumeHTanbHas sgepHas dusnkar» C.-lNetepbypr, M., KpacHogap. JlaHb, 2012
7 MyxuH K.H. QkcnepumeHTanbHas sgepHas guauka: y4ebHuk: B 3 T. / K.H. MyxuH.— CaHkT-

MeTtepbypr; Mockea ; KpacHogap : JlaHb, 2009.
B.b.bpynaHuH u gp. “Anbda pacnag. Bsanmogencreune anbga-nsny4yeHums ¢ BeLLeCTBoM”.

8 BopoHex, BI'Y UL, 2012,39c.
9 A.N.YepHsaeB “Bsanmogencrane MOHU3UPYIOLLETO N3MNYYEHUS C BELLLECTBOM .
M.®uamarnut., 2004,151 c.
10 O.N.NennyHckunin. “PacnpocTpaHeHne ramma-kBaHTOB B Bellectee”. M.['oc. nsgarensctso gpus-

MmaT. nuTtepatypbl, 1960 - 207c..

11 B.®.bapaHoB “[Jo3nmeTpus anekTpoHHoro nsnyvexnns”. M.Atomnzaar, 1974 r.209c.
B.A.ActaneHko "B3aumoaencTeme usnyyeHns C atoMamu n HaHoyactuuamm" JJonronpyaHsii
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MuTtennekt, 2010, 492c..

B) UH(pOpMaALIMOHHbIE 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 pPaboTbl
(y4ebHo-Memodudeckue pekomeHdayuu, rnocobusi, 3adayHUKU, MemoOu4YeCcKue yKa3aHUsi M0 BbIMOSTHEHUIO
rpakmu4eckux (KOHMPOIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTouHUK
MeToanyeckue pekoMmeHaaLmm No opraHu3aLmm caMoCToATENbHON paboThbl CTYAEHTOB
1 HanpasneHusa 14.03.02. AgepHble pusnka n TexHonorum, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018. — 17 c.

17. OOpasoBaTtefibHble TEXHOJNIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebHOWM
OUCUMNNUHBbI, BKMOYaA [AOUCTaHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4eHune):

Mpn  npoBegeHwM  3aHATUM  NO  AMCUUNIIMHE  UCMONb3YKTCA  creayloLliune
obpasoBaTenbHble TEXHOMOMNN:

— aKTUBHbIE U UHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUR;

— KOMMbIOTEPHbIE TEXHONOIrMM NPU NPOBEAEHNN 3aHATUN:

- Mpe3eHTauMOHHble MaTepuanbl M TEXHOMOrMM npu OO0bACHEHMM MaTepuana Ha
NEKLUMOHHbIX U NPaKTUYECKNX 3aHATUSAX;

- cneynannsanpoBaHHoe obopyaoBaHMe Npy NpoBeaeHun nabopaTopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauui MNpu MNOCTaHOBKE Uuenenm u 3agjad K paspaboTke
npuKnagHblXx nporpamm, npu Bblibope nporpaMmmMHOro obecneyeHns no yCTaHOBMEHHbIM
Kputepusim, npu paspaboTke nporpaMmm no npeaycMOTPEHHbIM anropuTMam n metogam


https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=22497
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=22497
https://biblioclub.lib.vsu.ru/index.php?page=publisher_red&pub_id=15513
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=25467
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=25467
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=25469
https://biblioclub.lib.vsu.ru/index.php?page=publisher_red&pub_id=137
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=36102
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=36102
https://biblioclub.lib.vsu.ru/index.php?page=publisher_red&pub_id=1
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=50568
https://biblioclub.lib.vsu.ru/index.php?page=author_red&id=50568
https://biblioclub.lib.vsu.ru/index.php?page=publisher_red&pub_id=4959
http://www.lib.vsu.ru/

Ona camocTosTenbHon paboTbl ucnonbdyetrca IBC YHuBepcuteTckad 6ubnuvoTeka
3HE BrIY. TllporpammHoe obGecneveHune,
peanusauun aucuunnmnHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,

online - www.lib.vsu.ru -

Mozilla FireFox.

[ncTtaHUNOHHbIE o6pasoBaTeanble TEeXHONOrmm

(A0T)

NMPUMEHAIOTCA

Mcnonb3oBaHMeM obpasoBaTenbHOro noptana «dNeKTPOHHbIN yHUBepcuTeT BIY».

18. MaTepnanbHO-TeXHU4YeCKoe obecneyeHne AUCUMNIINHbI:

YyeGHas ayguTopus ons NpoBefeHnst 3aHATUA NEeKLUMOHHOro TUna, TEKYLLEro
KOHTPOMS U MPOMEXYTOYHOW aTTecTaLmm

CneunanunsmpoBaHHas mebenb, HoyToyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHoCHOM 3KpaH A9 NPOEKTOpa Ha WTaTmee
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019.
LibreOffice (6ecnnaTtHoe n/vnn ceoboaHoe MO (nuueHsns:
https://www.libreoffice.org/about-us/licenses/)

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

r.BopoHex, nnowagb
YHuBepcuteTckas, a.1,
nom.l, ayg. 343

lMomelleHne anga xpaHeHus u NpounakTMyeckoro o6cnyxnsaHns y4ebHoro
obopyanoBaHus

Hoytbyk ASUS VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST, nepeHocHom
3KpaH Ansi npoekTopa Ha wratnee SceenMedia Apllo-T

r.BopoHex, nnowagb
YHuBepcutetckas, g.1,
nom.l, ayg. 31

KoMnbloTepHbIN Knacc, ayautopust 4ns rpynnoBbIX U MHOMBUAYANbHbLIX
KOHCYNbTaUui, NOMeLLeHne A5s caMoCToATeNbHOM paboTsl
CneunanunsmpoBaHHas mebenb, KomnbloTepbl (cuctemHble 6roku Intel Pentium-IV,
MoHuTOpbl LG FLATRON L17428-8F) (30 WT.) C BO3MOXHOCTbLIO NOAKMOYEHNS K
cetn «MHTepHeT» n obecneyeHnem SOCTYNa B ANEKTPOHHYH UH(OPMALIMOHHO-
obpasoBaTtenbHylo cpeay yHuBepcuteTta

Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019.
LibreOffice (6becnnaTHoe n/vnn ceoboaHoe MO (nuueHsus:
https://www.libreoffice.org/about-us/licenses/)

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

r.BopoHex, nnowagb
YHuBepcuteTckas, a.1,
nowm.l, ayg. 40/5

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMEeXyTOYHON aTTecTalun

MopsaoK OLEeHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpeaensieTcs

cogepxaHnem cnegyrowmx pasagenos guCUUNIINHbIL

WHankaTop(bl)
OOCTWDKEHUSI
KOMMNEeTEHLUM

Ne HanmeHoBaHne
n/n | Pasaena avcumMnivHb
(moayns)

KomneTeH
umsi(v)

OueHouYHbIE cpeacTBa

OCHOBHBbIE NMOHATUA U
onpegeneHns
B3aUMOAENCTBUA
VNOHM3NPYIOLLMX
N3Ny4yeHuns c
BELLLEeCTBOM

HosumeTtpus
2. WOHU3NPYIOLLINX
N3Ny4YeHnn.

MMK-1

B3anmopenicteue
TSDKENbIX 3apPsSKEHHbIX
3. | yacTuy c BeliecTBOM.
MoHn3aLUnoHHbIe
notepu. MNotepu

YCTHbIN onpoc, cobeceaoBaHme no
Gunetam K aK3aMeHy

npUMeHsiemoe npu




Ne
n/n

HanmeHoBaHue
pasgena gQuCLUUMNInHLI
(moayns)

KomneTeH
umsi(v)

WHankaTop(bl)
OOCTWDKEHUSI
KOMMNEeTEHLUM

OueHouYHbIE CpeacTBa

SHEPIY NPW YNPYrux
CTONKHOBEHUSAX

OcobeHHocTH
B3aUMOAENCTBUA
3NEKTPOHOB U
NO3UTPOHOB C
BeLLeCcTBOM. YNpyroe u
Heynpyroe paccesiHue,
aHHUTUNALNS,
MHOroKpaTHoe
paccesiHne

Mpober yacTuy B
BellecTBe. PnykTyaumm
npoberoe. ®rniykTyaumm
WMOHU3aLMOHHbIX
noTepsb.

OrnemMeHTapHbIe aKTbl
B3aMMOAENCTBUSA
$OTOHOB C aTOMaMMU:
yrnpyroe v Heynpyroe
paccesiHue,
doTonornowieHne,
KOMMNTOHOBCKOE
paccesiHue, poxaeHune
nap. MHorokpaTtHoe
paccesiHue

PagvaunoHHble notepum
3HEPIrnn 3apsiKEHHbIX
yacTul,. CooTHOLLEHNe
WMOHU3ALMOHHbIX U
paguaunoHHbIX NOTepb

MoHATME 0 KackagHbIX
npoueccax n metoaax
nX aHanumaa.

KunHematuka
B3aMMOAEenCcTBuSA
yacTtuu,

10.

Muk Bparra n ero
npakTuyeckoe
npumeHeHue. lNoHaTne
0 KaHanupoBaHuu.

11.

MeTogbl pacyeTa
XapakTepucTUK
B3aUMOAENCTBUA.
MeTopq pelleHuns
YpaBHEHUI nepeHoca.

12.

MeToa YyKpYNHEHHbIX
coypapeHui ans
onuncaHus
XapaKTepucTuk
B3aMMOOENCTBUSA

MK-1

YCTHbIN onpoc, cobecegoBaHne no

ouneTtam K 9K3aMeHYy




WHankaTop(bl)
OOCTWDKEHUSI
KOMMNEeTEHLUM

Ne HanmenoBsaHwue
n/n | Pasnena ancumnnmHel
(Moayns)

KomneTeH
umsi(v)

OueHouYHbIE CpeacTBa

3MEKTPOHOB C
BELLECTBOM

MeTtog MoHTe-Kapno
OIS peLLeHunst 3agaym
nepeHoca ramma-

13. | nsny4eHus.
OcobeHHOCTM MeToaa
[N KackaaHbIX
NpOLIECCOB.

MK-1

YCTHbIN onpoc, cobecegoBaHmne no
Gunetam K aK3aMeHy

MpomexyToyHas aTTecTauus
dopma KOHTPOrSA - 3K3ameH

MyHkT 20.2.1
Bonpochl k ak3ameHy

20 TwvnoBble OUEHOYHble cpeaAcCTBa M MeToAMYECKMe MaTepuanbl, onpegensowme

npoueaypbl OLeHUBaHUA

20.1 TeKyWwMin KOHTPOIb yCNeBaeMoCTH

KoHTponb ycneBaemMocTy No ANCUMNITMHE OCYLLECTBIISIETCS C NMOMOLLbIO CrieayHLLMX OLEeHOYHbIX

CpencTs:
YCTHbIN onpoc

OnuncaHune KpuTepmeEB U1 LLKanbl OLLEHNBAHNA KOMNETEHUMI (pe3ynbTaToB 06y4YyeHus ) npu npo-
MEXYTOYHOW aTtTecTaumm

KpuTepum oueHnBaHnsa KOMNeTEHLNN

YpoeeHb
cgbopmupo-
saHHocmu
KomriemeHuuu

LLikana oueHok

MonHoe 3HaHWe y4ebGHO-NPOrpaMMHOIrO MaTtepuana Ha YpOBHE Konu-
YECTBEHHOW XapakTepucTukin. CrnocoBHOCTb  CaMOCTOATENIbHO — OTBE-

lNosbiweHHbIl

CKOPPEKTUPOBaThL OTBET MOA PYKOBOACTBOM MpenojaBaTtens.

TUTb Ha [OMOMHUTENbHbIE KOPPEKTMPYHOLME BOMPOChI MpenojaBaTte- | ypoeeHb Ornmiro

ns.

3HaHMe OCHOBHOrO MpPOrpaMMHOrO Matepuana Ha OCHOBE KadeCTBEeH-

HOW XapaKTepucTuky, [Jonyckawollee norpewHoctm B orteetax. Cro- ba3zoensiti ypo- XopoLiio

COBHOCTb CaMOCTOATENbHO OTBETUTb HAa AOMOSHUTENbHbIE KOPPEKTU- | 8E6Hb

pytoLLMe BONpocCkl npenogasaTens.

3H?HI/Ie OCHOBHOrO MNpOrpaMMHOr0 MaTtepuana Ha OCHOBE KadeCTBEH- Mopozoeiii Y 1oBReTBOpH-

HOW XapaKTepuCTVKK, OOMyckalolee norpewHocm B otBeTtax. Cno-

CODHOCTb CKOppPEKTMpOBaThk OTBET NOJ PYKOBOACTBOM MpenogaBaTens. ypo&eHb TeMNbHo

He 3HaHMe OCHOBHOMO MporpaMmHOrO Matepuana. HecnocobHocTb _ HeynosneTtsopu-
TENbHO

20.2 NMpomexyToyHana aTrecTauus

MpomexyToyHas aTTecTaums No AUCUUNNMHE OCYLLECTBMASIETCS C MOMOLLbIO CleayLLnX

OLEHOYHbIX CPpeacCTB:

CobecegoBaHue no bunetam K ak3aMeHy

20.2.1. NepeyeHb BONPOCOB K 3K3aMeHYy:

1. XapakTepuCTUKKN YacTul, B BELLLECTBE: NNTOTHOCTb, MOTOK, TOK, Oft0EHC U Ap.




2. HekorepeHTHOe (kOoMMTOHOBCKOe) paccesHue. Popmyna KnenHa-HuwwmHbl-Tamma wn
npegensl ee NPUMEHNMOCTMU.

OcHOBHblE JO3NUMETPUYECKNE XapaKTEPUCTUKN.

PoxageHve nap ramma-kBaHTamu.

PaccesaHune 3apAXEeHHbIX YaCTUL Ha aToOMax. OcHoBHble 3aKOHOMEPHOCTN.

oo ko

CooTHoOLWeHMEe pasnuyHbiX 3dEKTOB B3aUMOAENCTBUS raMMa-KBaHTOB B 3aBMCUMMOCTH

OT MX SHEpPIun.

TopMO3HOE n3rny4yeHne n ero 3aKOHOMEPHOCTH.

KackagHble npouecchl Npy nepeHoce rammMma-KkBaHTOB B BELLECTBE

CooTHOWEHNE pagvauMoOHHBbIX W MOHM3AUMOHHBLIX MOTEPb B pPas3nMyHbiX obnacTtsax

3HEprum YacTuy,

10.KackagHble npouecchl Npu nepeHoce af1IeKTPOHOB B BELLIECTBE.

11.TeopeTnyeckoe oOnNUCaHME WOHU3ALMOHHLIX MOTEPb TSHXKEMbIX 3apPsSPKEHHbIX 4YacTul.
dopmyna bete-broxa. Nuk bparra.

12.PacyeT xapakTepuCTuK B3aMMOLEWUCTBUS ramMma-usrlydyeHuss C BELLEeCTBOM MyTeMm
peLleHns ypaBHEHUS NepeHoca.

13.®dnykTyaumm npobera Tsaxenbix 3apsXKeHHbIX YacTuL, (CTParrivHr).

14.MeTo4 CTaATUCTMYECKUX MWCNbITAHUA Of9 pacyeTa XapakTepUcTUK B3anMOOEWCTBUS
raMmMa-KBaHTOB C BELLECTBOM

15.BnnaHne MHOrokpaTHOro paccesiHms Ha Nnpoober TsKenbIX 3apshKeHHbIX YacTu,.

16.MeTo4 «YKPYNHEHHbIX» COYOApPEeHUW ONA pacyeTa XapakTepucTUK B3auMOOeNCTBUS
3M1EKTPOHOB C BeLecTBOM. « MofibepoBCKMI» CIOMN.

17.MHorokpaTHoe paccesiHMe 3rekTPoOHOB Ha aToMax. Teopus n pacnpegeneHne Monbep.

18.0cobeHHOCTM pacyeTa MOHM3AUMOHHLIX MOTEPb TSXKENbIX 3apsKEHHbIX 4YacTuy, B
BelllecTBe.

19.dnyKTYaUnn NOHM3aLNOHHBIX NOTEPb SNEKTPOHOB.

20.KnHemaTtunka B3anMmogencTBma YacTtull.

21.9nemMeHTapHble apekTbl B3auMMOEeNCTBUSA raMMa-KBaHTOB C BELLECTBOM.

22.MopgenupoBaHune KackagHblX NpoLIeCCOB B BeLLeCTBe.

23.0CHOBHble 3aKOHOMEPHOCTU KOrepeHTHOro (ynpyroro paccesiHAs ramMmmMa-KBaHTOB.
MoHsaTne popm-dakTopa.

24 . AHHUTMNAUMA NO3UTPOHOB BELLECTBE.

25.0cHoBHble 3akOHOMepPHOCTN dhoToadhdekTa.

26.0OCHOBHble 3aKOHOMEPHOCTU KOrepeHTHOro (ynpyroro paccesiHAs ramMmmMa-KBaHTOB.

MoHsaTne popm-dakTopa.



OnuncaHune KpuTeprEB U LLKanbl OLLEHNBAHNA KOMNETEHUMI (pe3ynbTaToB 06y4YeHus ) 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 OrnudHo

ns.

3HaHMe OCHOBHOIO MNPOrpaMMHOIO MaTtepuana Ha OCHOBE KaveCTBeH-

HOM XapaKTepUCTVKKX, [JOMyckarolee rorpewHoctTn B orteeTax. Cro- ba3zoeniti ypo- XopoLLo
COBHOCTb CaMOCTOATENBbHO OTBETUTb HAa AOMOSHUTEMbHbIE KOPPEKTU- | 8EHb

pytoLLMe BONpockl npenogasaTens.

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

CODHOCTb CKOppPEeKTMpPOBaTb OTBET NOJ4 PYKOBOACTBOM MpenogaBaTens. yposeHb TeneHo

He 3HaHMe OCHOBHOrO MporpaMMHOrO 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:
	Тарасенко Ю. Н. Ионизационные методы дозиметрии высокоинтенсивного ионизирующего излучения/ Ю. Н.Тарасенко.–  М.: Техносфера, 2013.– 264 c. // «Университеская библиотека online: электронно-библиотечная система.– URL: http: // biblioclub.ru» 
	Байков Ю. А.Квантовая механика: учебное пособие/Байков Ю. А. , Кузнецов В. М.–
	Ефремов Ю. С. Квантовая механика: учебное пособие/  Ю. С.Ефремов.  – М., Берлин: Директ-Медиа, 2015.–  457 c.

