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PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

B1.B.16 AgepHble peakuum

1. Kog n HammeHoBaHue cneumanbHOCTH:

14.05.02 ATOMHbIE CTaHUMN: NPOEKTUPOBAHME, SKCNyaTauns N UHXUHUPUHT
2. Cneuvanusauums:

[MpoekTMpoBaHMe 1 aKkcnyaTauma aTOMHbIX CTaHUUN

3. KBanudumkaumsa BbINyCKHUKA: NHXEHEP — (PU3nK

4. dopma oBy4eHuUA: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaymio QUCLUUNINHDbI:
Kadheapa sgepHoOn PUsnku

6. CocTtaBuTenu nporpamMmmbi:

A.d.-M.H., npodeccop, KagmeHcknin CtaHucnas ["'eoprneBny
7. PekomeHaoBaHa:

Hay4Ho — meToguyeckum coBeToM pmanydeckoro dpakynoTteta, npotokon Ne4 ot 18.04.2024 r.

8. YuebGHbIn roa: 2027/2028 CemecTp(bl): 7



9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI

Llensimu oceoeHusi y4ebHOoU OucyurniauHbl S611siomcs:

- O3HaKOMJIIEHME CTYAEHTOB C OCHOBHbIMW NOAX04aMW, NCNOMb3yEeMbIMU NPU ONMUCaAHUN
PasnnyHbIX TUMOB SAEPHbIX PEaKLMA NPU HU3KUX, CPEOHUX N MPOMEXYTOUHbIX SHEPTUSAX.

3adayu y4yebHoU OuCUUMNIUHBI:

- NPUBUTNE HABbLIKOB PELLEHMS NMPUKNaaHbIX 3a4a4, CBA3aHHbIX C TEOpUen aaepHbIX
peakumn n ncrnonb3osaHmem IBM.

10. MecTo y4yebHOM gucumnnuHbl B cTpykTtype OOI:

YyebHas gucumnnunHa fAgepHble peakumm OTHOCUTCA K BapnaTuBHOM YacTu 6noka b1.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNNMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMu OCBOeHUs o6pa3oBaTeribHOM
nporpaMmmbl (KOMNeTEeHLUAMU) U UHAUKATOPAMU UX [OCTUKEHURA:

Ko HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMNeTeHLnn
3HaTb: OCHOBHbIE TeopeTnyeckme
Cnoco6eH
npeacTaBneHns O HU3KO3HepreTMYecKoM
npoBOANTb 4
AerneHUn aToMHbIX SAep U CBOMCTBaxX aTOMHbIX
NPOV3BOACTBEHHO -
agep, BAUSIOLWLMX Ha NpoLecc AeneHns, OCHOBbI
TeXHonorm4eckme N
KBaHTOBOW TeOpWUM AeNeHNst aTOMHbIX 94ep,
nccnegoBaHns N
MEXaH13Mbl BO3HVKHOBEHWNSI aCUMMETPUN 1
cucTeM n Bnapgeet pelweHvem N
aHN30TPOMNMI B YINOBbIX pacrnpeaeneHnsx
obopynoBaHus MaTeMaTU4eCKMX, " N
NpOAYKTOB ABOMHOINO U TPOMNHOIO AenexHus saep.
aTOMHbIX HU3NYECKNX 1
MK-1 | anekTpuyecknx MK-1.3 XMMUYECKNX 3a4ad B .
. N YMmeTb: Npu Ucnonb3oBaHWmM annapara
CTaHUWA 1 KOMMNIIEKCHON .
. KBaAHTOBOW TEOPUM OeNeHns paccunTbiBaThb
A0epHbIX WHXEHEepHON
aHM30TPOMUN N aCUMMETPUM B YII0BbIX
3HEepreTnyecknx OesTenbHoCTH y
CTAHOBOK pacnpegeneHnsax oparMeHToB JBOVHOMO U
y ’ TPOMHOro AenexHvs sgep.
y4yacTBOBaTb BO
BHeApPEeHWUU .
63VNLTATOR BnapeTtb: TeopeTnyeckuMm ocHOBaMu npotiecca
besy . AerneHus aTOMHbIX S4ep, SBAstoLerocs
nccnegoBaHuni ~
onpegensowmm B paboTe aTOMHOW 9HEPreTUKM

12. O6beM AcuUNNuHbI B 3a4eTHbIX eauHulax/yac. — 4/144.
dopma NPoMeXXyTOYHOM aTTecTaLmm - 3k3amMeH

13. TpypoemkocTb No Buagam y4yebHomn paboTbl

TpynoemMKocTb
Bug yyebHor paboTbl Bcero Mo cemecTpam
7 cemMecTp
AyaNTOPHbIE 3aHATUSA 50 50
Nekummn 34 34
B TOM 4ucne: npakTnyeckue 16 16
nabopaTtopHble
CamocTosTensHas paborta 58 58
B TOM Ymucrie: KypcoBas paboTa (NpoekT)
dopmMa NPOMEXYTOYHOMN aTTecTaLmm 36 Ok3aMeH (36 4)
UToro: 144 144

13.1. CopepxaHue gUCLUMIIUHDI

Peannsauus

HavnmeHoBaHue pasgena pasgena
CopepxaHue pasnena aucUunnHbl
OUCLMMNIUHBI OVCLMMIUHBI C

NnoMOLbHO

Ne n/n




OHNamnH-Kypca,
QYMK*

1. Nlekumnn

11

MoTeHuunansHoOe paccesiHme

MoTeHuunanbHoOe paccesiHue Ha chepnyeckom
noteHumane. YpaBHeHue LLpeanHrepa n rpaHuyHble
yCnoBwus.

da3sbl paccesHus. S-maTpuua AN ynpyroro
paccesaHus. CBoMNCTBa S-maTpuubl. YHUTAPHOCTb.
YcnoBue obpalleHnst BpeMeHMN.

AHanuTN4Yeckne CBOMCTBa S-MaTpuLbl B KOMMITEKCHOM
nnockocTtu K. Montoca B BepXHEN KOMMNEKCHOM
NosynroCKOCTU U BsA3aHHbIE COCTOSIHUS. CeyeHus
yNpYyroro paccesiHus B OKPECTHOCTU MOSOCOB.
Montoca B HUXHEN KOMMEKCHOW NOMYMNOCKOCTH.
BupTyanbHble nontoca n ceveHvne B6nmsmn
BMPTYyarnbHbIX MOMOCOB, (KBa3“CTauuoHapHble nomnca
1 ceveHunst) oblee BbipaxeHue Ans S-matpuubl
NOTEHLUManbHOro paccesHusl B KOMMIIEKCHON
nnockoctu. TpaekTopuu NOSCOoB.

https://fedu.vsu.r
u/enrol/index.ph
p?id=23271

1.2

MHoroyactunyHas T-
MaTpu4Has Teopusi
A0EPHbIX peakumn

MHoroyacTnyHasi T-maTpuyHas Teopus agepHbIX
peakumin. YpaBHeHue Jlunnvana-LBsuHrepa ana T-
maTpuupbl. CBasb T- u S- maTpuu. BepoaTHocTb
nepexoga B eauHuly BpemeHun. CeyeHne saepHbix
peakuun n T-maTpuua. OnTnyeckas Teopema.
lMepepacnpeneneHne NOTEHUMANOB.

https://edu.vsu.r
u/enrol/index.ph
p?id=23271

13

R-maTpuyHas Teopus
A0epHbIX peakuuit.

BHelwHAsA 1 BHYTpeHHWe obnactu peakuun. Pagnyc
Burnepa-AnseHbyaa. Kananosble pyHKUmMm ans
OTKpbITbIX KaHanoB peakuun. BornHoBas dyHKUMs
CUCTEeMbI BO BHelLHen obnacTu. NonHbin 6asnc
Pe30HaHCHbIX BOMTHOBbIX (DYHKLWIA CUCTEMBI U
BOMHOBas (pyHKLUUSI CUCTEMbI BO BHYTPEHHEN 0bnacTu.
CluMBKa BHELLHEN U BHYTPEHHEN DYHKLNA CUCTEMbI Ha
paguyce kaHana. BelpaxeHue S-matpuubl yepes R-
mMatpuuy. lNonyyeHne bopmyn ons ce4eHunn ynpyroro
paccesiHus 1 saepHbIX peakuni B R-maTtpuyHom
Teopun. XapakTepuCTUKM PE30OHAHCHOIO COCTOSHNS -
napumanbHble LUMPUHBI U SHEPreTUYECKNIA CAOBW.
MpubnuxeHune cny4darHeix ¢as bete. Cnyyan cunbHO-
nepeKkpbIBalLLNXCA PE30OHAHCOB.

https://edu.vsu.r
u/enrol/index.ph
p?id=23271

14

OnTtuyeckas mogenb
ANepHbIX peakLmnii.

YcpegHeHue ceveHns peakuuin u ycpegHeHHas S-
maTpuua. HeNTpoHHbIE pe3oHaHChl 1 HENTPOHHas
cunoBas yHkums. Mogenb “4epHoro” sgpa.
OnTuyeckas moaenb M KOMMNEKCHbLIN ONTUYECKUN
noteHuyman. Ontuyeckas Teopema. OnucaHme cedeHun
yApyroro paccesiHus 1 peakuumn 4epes onTuyeckui
noteHuyman. OntTuyeckas Mogens Ans anbga-yactvuy n
NPON3BOJIbHBIX COCTaBHbIX YacTUL,.

https://edu.vsu.r
u/enrol/index.ph
p?id=23271

15

Teopus cTaTUCTUYECKNX
A0epHbIX peakumn

OHepreTnyeckas NIOTHOCTb U AHTPONUS
BO30Y>XAEHHbIX COCTOSIHUA aTOMHOro siapa B
cratuctmyeckon mogenu. CoctaBHoe sigpa u
ncnaputensHaa Mmogens saepHblx peakuuit. Metoa
Xaysepa-®elbaxa ansg onvcaHms paBHOBECHbIX
CTaTUCTMYECKNX SOEPHBIX Peakuuin, MpoTeKaLmX
Yepes3 00pas3oBaHMsi COCTABHOrO siAapa.

https://edu.vsu.r
u/enrol/index.ph
p?id=23271

1.6

Mpamble saepHble peakumm

Peakuuu cpbiBa 1 nogxsaTa ¢ y4acTUeM OAeNTPOoHOB,
Kak npumMep NpsAMbIX aepHbIX peakumii. Teopus
BaTnepa noBepXHOCTHbIX AAepHbIX peakuui. Metoa
VCKaXXeHHbIX BOJH ANSA ONMCaHUs OAHOCTYNeHYaTbIX
NpsIMbIX SAEPHbIX peakLUui.

https://edu.vsu.r
u/enrol/index.ph
p?id=23271

1.7

MHorocTyneHyaTble
npsiMble 1 cTaTucTUYeckue
sfepHble peakuum.

YpaBHeHus Jlunnmana-LsuHrepa ana T-matpuubl 1
Teopusi MHOIOCTYNeHYaTbIX NPAMbIX SAEPHbIX
peakumi. NpeapaBHOBECHbIE SAepHbIE peakuuu, Kak
npUMeEpP MHOTOCTYNEHYaTbIX CTaTUCTUYECKMX PeaKLUN.
MeToga NpuroxuHa ans onMcaHus MHOroCTyneH4YaTbixX

https://edu.vsu.r
u/enrol/index.ph
p?id=23271




CTaTUCTMYECKMX SOepPHbIX peakumin. Mactep-
ypaBHEHUS 1 LUMPUHBI pacnaja npeapaBHOBECHbIX
COCTOSAHWUI.

AnepHble peakuum B

MpubnmxeHne BbICOKMX 3Hepruin. MeTopg May6epa.
PacueT ceueHuii saepHbIX peakuun n paccesHus

https://edu.vsu.r
u/enrol/index.ph

1.8 NPUGNMKEHNN BbICOKUX i
SHEPIiA, HYKITOHOB M COCTaBHbIX YacTuy, Ha sapax yepes p?id=23271
aMnAnTygbl HYKNOH-HYKIMOHHOIO paccesHus.
2. NpakTnyeckme 3aHATUA
KBaHTOBasi Teopus OOwme npeacTaBrneHnst KBAHTOBOW TEOPUN OBOVIHOIO https://edu.vsu.r
CMOHTaHHOIo U aenexns agep. MexanHnam reHepaumm 60nbLNX u/enrol/index.ph
2.1 HU3KO3HEPreTn4eckoro 3HAYEeHMWIN CMIMHOB N OTHOCUTENbHbLIX OpOUTanbHbIX p?id=23271
BbIHY>XOEHHOro BONHOro MOMEHTOB (bparMeHTOB ABONHOIO AeneHns aaep.
JenexHns agep lMpeacraBneHne o «X0NO4HOCTMY» Aensuierocsa aapa
O6Lwwe TeopeTnyeckmne AHanns aKkcnepuMMeHTanbHbIX CBOWCTB  TponHoro | https://edu.vsu.r
2.2 npeacTaBneHnst o TponHoMm | aeneHnst. CoBpeMeHHble TeopeTudeckme mogenu | u/enrol/index.ph
JeneHuuv sgep TPOWHOrO AenexHns agep. p?id=23271
OuHamuka TporHoro genenus. MNMepexon B ypaBHeHuun | https://edu.vsu.r
KeBaHTOBasa Teopus WpeavHrepa, onucbiBawowemM aABuxeHue npoayktos | u/enrol/index.ph
CMOHTaHHOIO U TPOWMHOro henexHus K rmnepreoMeTpuyecknm p?id=23271
2.3 HN3KO3HEpPreTM4YeCcKoro KoopauHaTtam. [MocTpoeHne SAepHbIX UM KYJTIOHOBCKMX
BbIHY>XOEHHOIO TPOMHOTO NoTEeHUManoB B3aMMOLEWNCTBUSA MNPOAYKTOB AENEHUs.
aeneHua agep MexaHuam «BCTPsiCKU», OTBe4YalWmi 3a BbIeT
TPeTbUx Yactuu,.
MoHaTMe T-He4vyeTHbIX acMMMETPUA M KX cBA3b C T- | https://edu.vsu.r
24 T-HeyeTHble aCUMMETPUN B | MHBaApPUAHTHOCTbID. TeopeTunyeckoe onucaHue T- u/enrol/index.ph
' TPOWHOM AeneHun agep HeYeTHbIX acCMMMETPUA B pamKax KBaHTOBOW Teopuu p?id=23271
TPOMHOIO AeNnexHns agep.
MoHsATMe P-HeuveTHbIX M P-yeTHbIXx acummeTpuii 1 ux | https://edu.vsu.r
P-4yeTHble U P-HeuveTHble CBSA3b C COXPaHEHMeM MPOCTPaHCTBEHHOW 4eTHocTw. | u/enrol/index.ph
2.5 acMMMeTpun B ABONHOM 1 TeopeTnyeckoe onucaHme P-HedeTHbIX M P-4eTHbIX p?id=23271
TPOMHOM AeneHumn agep acMMMEeTPUn B pamKax KBaHTOBOW TEOPMM OBOWHOIO U
TPOVHOro AenexHus sgep.
13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN
Buabl 3aHATUN (KONMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTtosaTenbHas
n/n (pasgena) gucumnmuHbl Jlekunn MpakTnyeckne | JlabopaTopHble pabota Bcero
1 [NoTeHumnanbHoe 2 4 6
paccesiHue
MHoroyacTuyHas T-
2. MaTtpuyHasa Teopus 4 2 8 14
AAepHbIX peakuum
3. R-maTpuyHas Teopus 4 2 8 14
A0EPHbIX peakumn.
4 OnTuyeckas MOLI,e{Ib 4 6 10
A0EPHbIX peakumn.
5 Teopus CTaTUCTUHeCKMX 4 4 8 16
SIOEPHbIX peakummn
6. MpsamMble aaepHble 6 8 14
peakuuu
MHorocTyneH4aTble
7. MPSiMBIE 1t 6 4 8 18
cTaTUCTUYECKME sSiAepHble
peakuuu.
AnepHble peakunm B
8. NpUBNMXEHNN BbICOKNX 4 4 8 16
3HEeprum.
Wtoro: 34 16 58 108

14. MeToanyeckue ykasaHusa Ans o6y4aroLWMXCA Mo OCBOEHUIO AUCLUMNIIUHDbI:




CtynoeHTam Ha nekumsx HeobxogmMmo BECTU NOAPOOHLIN KOHCMEKT M cTapaTbCs MOHATb
mMatepman kypca. [Ons nonHOro noHMMaHus martepuana cnegyeT akTMBHO MCMNOoSib3oBaTb
KOHCynbTauun. [Ons CamMOCTOATENbHOrO WU3y4YeHUs pas3genoB  Kypca, PEKOMEHAOBaHHbIX
npenogasartenieM, Heob6xoOMMO MOMb30BaTbCs OCHOBHOWM W AOMNOSIHATENbHOW NUTEpaTypon,
WHTEPHET-pecypcamum.

Ha npakTnyecknx 3aHAaTMsIX HeobXogMMO YMeTb pelwaTb 3afjayds M aHanuMampoBaTb
pelleHne, Ha YCTHbIX onpocax oby4yaeMbll AOMKEH YMETb AEMOHCTPMPOBaTb NOMyYeHHbIE Ha
NEeKUMAX N NPaKTUYECKNX 3aHATUAX 3HAHUS, YMEHUS U HaBblkWM, OTBEYaTb Ha MOCTaBMEHHbIE
BOMpPOCHI, NOAAEPXKMBaATb AUCKYCCUIO NO CYLLIECTBY BONpoca.

MeTogunyeckoe obecneyeHne ayanTopHon paboTbl: y4ebHO-MmeToaMYEeCKne nocobus ons
CTYOEHTOB, y4eOHMKN N y4ebHble NocobUs, aNeKTPOHHbIE U VIHTEPHET-pecypchbl.

MeTognyeckoe obecnevyeHne camocTodaTenbHon paboTbl:  y4yebHO-MeToaMYeckme
nocobmsa no opraHu3aumMm CamMOCTOATENbHOW paboTbl, KOHTPOSbHbIE 3adaHWA U TecTbl B
OyMaXHOM W SfEKTPOHHOM BapuaHTax, TEeCTUPYOLLUME CUCTEMbI, AUCTAHUMOHHblE GOPMbI
obweHna ¢ npenogasatenem. KOHTponb camocToAaTensHoM paboTbl peann3yeTca C NOMOLLbIO
OnNpoCoOB, TECTOB, BONPOCOB MO TEMaM 3a4aHuin 1 T.4.

15. lMepeyeHb OCHOBHOM WU [AOMOJSIHUTENIbHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heob6XoAUMBIX AN OCBOEHUA AUCLIUNIIUHBI
a) ocHOBHas nutepartypa:

Ne n/n McToYHMK
Jlanpay, Jles aBbigosuy. TeopeTtuyeckas dusmka : yuebHoe nocobue ang ctyd. dus. cney. yH-TOB :

L [8 10 .]/ 1.0. Tangay n E.M. JIndwuy .— M. : Hayka : Puamarnur, 1973-.
Bapcykos, O. A. OcHOBbI (hM3NKN aTOMHOTO aapa. AgepHble TexHonormm : MmoHorpadus / O. A.
> BapcykoB. — Mocksa : PUBMATIINT, 2011. — 560 c. — ISBN 978-5-9221-1306-9. — TekcT :

3NEKTPOHHBIV // JlaHb : aneKkTpoHHO-6ubnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/2722

CuByxuH, Omntpun Bacunbesund. Obwuin kypc dumsunkm: [ysebHoe nocobue ans ctya. dums.

3. cneumanbHocTen By3oB]: [B 5 T.] / [.B. CuByxuH. — M.: dusmarnut, 2010. T. 1: MexaHuka. — M3ga. 5-
e, ctep. — 2010.— 560 c.

0) gononHuUTenbHasa nuTeparypa:

Ne n/n MCTOYHMK
KanuTtoHoB W. M. BBegeHune B chmsmky sapa n yactuu: yueb. nocobue ana ctya. dums. dak. knacc. yH-
4, TOB ¥ Apyrux By30B, 00y4. No cneunanbHocTh "Agep. pmauka" n HanpasneHuio "duauka” / N. M.

KanutoHoB. — U3ga. 3-e, ucnp. n gon. — M.: KomKHura, 2006.— 327c.
MyxuH K. H. SkcnepumeHTanbHas sgepHas gpmauka: y4ebHuk: [B 3 1.] / K.H. MyxuH. — CaHkT-

5 MeTepObypr; Mocksa; KpacHogap: JIlaHb, 2009-. — (Knaccudeckas yuebHasa nutepatypa no dusuke /
’ pen. coseT: XX.N. Ancdbepos (npea.) v ap.]). — T.2: dusuka saepHbIX peakunin. — UN3a. 7-e, ctep. —
2009.— 318 c.
Nuwxaros B. C. Yactuupbl 1 aToMHble sigpa : y4ebHuK no gucumnnuHe "®dunsmka atom. sgpa” ans cTya.
6 BY30B, 00y4y. no cneunansHoctam 010701 - "®dusmka”, 010705 - "dusmka atom. sapa n yactuy" un
’ HanpasneHuto 010700 - "®usnka" / 6.C. NwxaHos, .M. KanuTtoHos, H.IN. FOauH ; Mock. roc. yH-T nm.
M.B. JlomoHocoBa .— M3a. 2-e, ncnp. n gon. — M. : URSS : U3g-Bo JIKW, 2007 .— 581 ¢.(60 wr.)
7 CuteHko, Anekcen [NpuropbeBund. Teopus agepHbIX peakuui : YyebHoe nocobue ansa gus. cneu.
) By30B / A.I. CuteHko .— M. ; DHeproatommagat, 1983 .— 135,[1] c. : un, Tabn.
8 Jlenn A. Teopus agepHbIX peakuun npu HU3knMx aHeprusx / A. JlenH, P. Tomac. — M.: n3g.-Bo 1 nHocTp.
) nunt. 1960.
B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (OuunanbHble Pecypcbl MHTEPHET)™:
Ne n/n Pecypc
9. www.lib.vsu.ru— 3HB BI'Y.
10. https://fedu.vsu.ru — 3neKkTpoHHbIN yHMBepcuTeT BI'Y
11. https://e.lanbook.com — OBC «JlaHb»
12. https://www.studentlibrary.ru — 965C «KoHcynbTaHT cTygeHTa»
13. https://urait.ru — O6pasosaTenbHas nnatgopma «KOPANT»

14. https://rucont.ru - NHpopMaLNOHHO-TENEKOMMYHMKAUMOHHAsA cuctema « KOHTEKCTyM»



http://www.lib.vsu.ru–/
https://e.lanbook.com/
https://www.studentlibrary.ru/
https://urait.ru/
https://rucont.ru/

16. NepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyeHust Ans CamocToATeNIbHOMN paboTbl

Ne n/n McTOYHMK

1 CuteHko, Anekcen 'puropbeBmu. Jlekumm no Teopum sigpa: YuebHoe nocobue ansi sysos / Al
' CureHko, B.K. TaptakoBckuin .— M. : Atomnsgar, 1972 .— 351 c. — bubnuorp.: c. 342-347.

17. OOGpasoBaTenbHble TEXHONOrMWU, MUCNOSib3yeMble nMNpu peanusaumm y4ebOHOM
AUCLUMNIUHBbI, BKNOYas AOUCTaHUMOHHbIe obGpa3oBaTenbHblie TexHonoruu (OOT,
3neKkTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4eHune):

Mpn  npoBegeHMM  3aHATMA  NO  OUCUMUNIIMHE  UCMNOMb3YKTCA  cneaywouwme
obpasoBaTtesnbHble TEXHONOIMMN:

1. aKTUBHbIE N NHTEPAKTUBHbIE (POPMbI NPOBEOEHUS 3aHATUMN;

2. KOMMbIOTEPHbIE TEXHOMOIMMM NpY NPOBEAEHUN 3AHATUMN:

3. Mpes3eHTauMOHHble MaTtepuanbl W TeXHONorMM npu OOBbACHEHWW MaTepuana Ha
NEKUMOHHBIX U MPaKTUYECKUX 3aHATUSAX;

4. cneumnanusanpoBaHHoe obopyaoBaHue npu nposeneHUnN nadbopaTopHbIX pador;

5. pa3bop KOHKPETHbIX CUTyauuin Npu MOCTAHOBKE Lenenm W 3agad kK paspaboTtke
nNpuKNagHblXx nporpamMm, npu BblOOpe nporpaMMHOro obecrneyeHnss MO YCTAHOBJSIEHHbLIM
Kputepusam, npu paspaboTke nporpaMmm no npeaycMoTpeHHbIM anroputMam 1 meToaa.

Ana camoctoatenbHon paboTbl ucnonbdyetca OBC YHuBepcutetckas OGubnuoTeka
online - www.lib.vsu.ru - 3HB BI'Y. lNporpammHoe obecneveHne, npuMeHsiemoe npu

peanu3aunn aucuunnmibl — Microsoft Windows, LibreOffice, CodeBlocks, Adobe
Reader, Mozilla FireFox.

AncTaHUNOHHbIE obpasoBarernbHble TexHonoruu aoT) NPUMEHSIoTCA C
ncnonb3oBaHMeM obpasoBaTenbHOro noprana «ANEeKTPOHHbIA YHUBepCUTET BINY».

18. MaTepnanbHO-TeXHU4YECKOEe obecneyeHme AUCLUNIINHDI:
YyebHas aygutopus: cneumannsnpoBaHHas mebenb
JTabopaTopus um. J1.H. CyxoTunHa

CneumnanunsnpoBaHHas meberb, HOYyTOYK, NPOEKTop

Microsoft Windows 7, Windows 10

LibreOffice, Adobe Reader

KoMnbloTEpHbIV Knacc Ais CaMoCTOATENIbHON paboThl

CreumanuanpoBaHHass MebGenb, KOMMbHTEPbl C BO3MOXHOCTbIO MOAKMYEHUS K CETU
«MHTEepHeT» M obGecrneyeHMem [OCTyna B SNEKTPOHHYK WMHOPMaLVOHHO-06pa3oBaTeNbHYHO
cpeay yHuBepcuTeTa

Microsoft Windows 10, LibreOffice, Adobe Reader

19. OueHo4Hble cpeacTBa ANA NPOBeAEHUA TeKyLLEeNn U NPOMEXYyTOYHOWN aTTecTauum

MopsiAoOK OLEHKM OCBOEHUS oObGydarlmmnca yd4eGHOro MaTepuana onpegensieTcs
coAepXaHMeM crieayoLwwmx pa3aenos ANCLUMMNIUHBIL:

HavnmeHoBaHue WHamnkaTtop(bl)
Ne KomneTteH
/n pasgena gQUCLUMNIvHbI LuMA(M) OOCTWXEHUSI OueHouHble cpeacTBa
(mogyns) KOMMNEeTEeHLMMN
1 MoteHumansHoe Tembl goknagos, cobecegoBaHme no
" | paccegHue MK-1 MK-1.3 A AOB, A
BOMPOCaM K 9K3aMeHy
2. MHorovacTtuyHag T-




No HanmeHoBaHue K WHankaTop(bl)
o oMneTeH
/n pasgena OQuCUUMNnHLI unsi(n) OOCTMXKEHNSA OueHouHble cpeacTea
(mogyns) KOMMNeTEeHL MM
MaTpu4Hasi Teopusi
A0epPHbIX peakumn
R-maTpuyHas Teopusi
A0EPHbIX peakumi.
OnTtnyeckast mogenb
A0EPHbIX peakum.
Teopusi CTaTUCTUYECKNX
A0epPHbIX peakumn
Mpsimble aaepHble
peakumm
MHorocTtyneHuatble
npsimble 1
cTaTUcTMYeckme
siAepHbIe peakunn.
ApepHble peakunn B
8. | npubnmkeHUn BbICOKUX
SHEpPrun.

MpomexyTouHas aTTecTaums [MepeyeHb BOMPOCOB K 3K3aMeHy
dopma KOHTPONs — 9K3aMeH MyHkT 20.2

20. TunoBble oOUEHO4YHbIe cpeaAcTBa M MeToAMYeCKMe MaTepuanbl, onpeaensiowme
npouenypbl oLueHUBaHUA

20.1. TeKyLLMI KOHTPOINb yCNEeBaeMoCTun

KoHTponb ycneBaeMocTu N0 AUCLMMNIIMHE OCYLLECTBNAETCA C MOMOLLbIO CreayroLWnX OLEeHOYHbIX
CpencTs:
MNMepeyeHb NPUMEPHbIX TEM AOKNAA0B:
1. BbopHoBckoe NpubnMmKeHNe B KBAHTOBOW TEOPUM PacCesiHUS.
2. [OeyxnoTeHuunansHasa dopmyna Nonbabeprepa-lennmaHa.
3. [ocTouHCcTBa 1 HeQoCTaTKm MeToAda CUMbHOWM CBSI3N KaHamnoB.

4. OOOOLWEHHBI ONTUYECKUIA NOTeHUMan W €ero CBOWCTBA: KOMMJIEKCHOCTb, HeNoKanbHOCTb,
3aBMCUMMOCTb OT 3HEPIrn

5. CBA3b «BXOAHbIX» COCTOSIHUMA C COCTOSIHUSIMU CMIOLLHOMO CMeKTpa U KOoMMayHA-COCTOSIHUSIMU
CINOXXHOWN CTPYKTYpBbI.

6. AHanus SKCnepmnMeHTaribHbIX CevYeHunr B ONTMYecKon moaenmu

7. TpyaHOCTb y4yéTa rpaHWYHbIX YCMOBWUIA B MHOrOKaHanbHOM MOAXOAe K OMNMUCaHUI0 peakuuin C
nepepacnpeaeneHnemM HyKrnoHOB.

8. lmnotesa coctaBHoro sapa bopa
9. Pacnpegenenue MNopTtepa — Tomaca. KoppenaumoHHas yHKUKS.
10. Teopema Caunepa anga 4edopMmMpoOBaHHbIX S4ep.

11. MogennpoBaHMe MHOrO4YaCTUYHbBIX HYKMOH-HYKMOHHbLIX KOPPENAUUn NAOTHOCTHOW 3aBUCUMOCTbIO
3P EKTMBHLIX CUT.

OnucaHue KpuTepmeB U LLKanbl OLLEeHMBAHWS KOMNETEHLMIN (pe3ynbTaToB 0bydyeHus) npu aTtTecTaumm

Kputepum oueHnBaHnsa KomneTeHumnin LLkana oueHok
O6yyarowuncs 0eMOHCTPMPYET NOJSTHOE COOTBETCTBUE
3HaHWI, YMEHWIA, HaBbIKOB NpUBEAEHHbIM B Tabnuuax OTNWYHO

nokasaTensim, cCBo604HO onepupyeT NPMOBGPETEHHbLIMM
3HAHUAMU, YMEHUAMM, NPUMEHSIET UX NPU PeLLEHNUM
NpaKTUYecknx 3agay

Ob6yyarwuncs 0eMOHCTPUMPYET COOTBETCTBME 3HAHUN,
YMEHMIN, HaBbIKOB NpUBEAEHHbIM B Tabnuuax
rokasaTensiM, Ho JonycKaeT He3HaYUTENbHbIE OLLNBKK, XopoLuo
HETOYHOCTU, UCMbITbIBAET 3aTPYAHEHMS MPU pPeLLEHNM
npakTUyeckmx 3agay




ObyuyatoLunca 0eMoHCTPUPYET HEMNoMnHoe
COOTBETCTBME 3HAHWUIA, YMEHMUI, HAaBbLIKOB NPUBEAEHHBIM
B Tabnuvuax nokasatensm, JonyckaeT 3HauYnTernbHble
OLLUMOKM NpuY peLleHnmn NpakTUYecknx 3agay
Obyyatoumnca 0eMoHCTpUpYyeT IBHOE HECOOTBETCTBME
3HaHUN, YMEHUN, HABbIKOB NpUBEAEHHbIM B Tabnuuax HeypnosneTBoputensHoO
nokasarensm

y,EI,OBJ'IeTBOpMTeJ'leO

20.2. NMpomexyTouyHaA aTtTecrayms

MpomexyToyHas aTTecTaums Mo AUCUMMNIIMHE OCYLIECTBNSETCA C MOMOLLbLIO  criedyoLmx
OLIeHOYHbIX cpeacTs: cobecenoBaHme Mo BOMNPOCaM K 9K3aMeHy

lMepeyeHb BOMPOCOB K 3K3aMeHY:
1. ToTeHumnanbHOe paccesiHne Ha cdepunyeckoM noTeHuumane. YpasHeHue LUpeguHrepa wu

rpaHn4YHbIe YCroBMSI.

2. QHepreTnyeckasi NIIOTHOCTb M AHTPONUS BO3OYXOEHHbIX COCTOSIHUI aTOMHOro sigpa B
CTaTUCTUYECKOWN MOoAEnN.

3. ®asbl paccesHua. S-maTpuua gng ynpyroro pacceaHuns. CBonctea S-maTpuLbl. YHUTAPHOCTb.

Ycnoeue obpalleHns BpEMEHN.

4. CocTtaBHOe sapa 1 ncnaputenbHas Mogernb S0epHbIX peakuui.

5. AHanuTnyeckne cBOMCTBa S-maTpuLbl B KOMMNIIEKCHOW MIOCKOCTH

6. lNMontoca B BEpXHEN KOMMIEKCHOM NONYMNIOCKOCTU U BA3aHHbBIE COCTOSAHUS.

7. CeyveHuns ynpyroro paccesiHusi B OKpeCTHOCTM NOSTHOCOB.

8. MeToa Xaysepa-®elwwbaxa Ansg onucaHNa paBHOBECHbIX CTaTUCTUYECKUX SOEPHbIX peakuui,
npoTeKkatLLmx Yepe3 06pa3oBaHMsA COCTaBHOro siapa.

9. lMontoca B HWXHEN KOMMMEKCHOW MOMyNIIOCKOCTU. BupTyanbHble nontoca u cedeHne B6nv3amn
BUPTYyaribHbIX MOMIOCOB, (KBa3nCTaUMOHAPHbLIE NOJHOCA U ceYveHunst) obLuee BblpaXeHue ans S-matpuubl
NoTeHUKNanbLHOro paccesiHust B KOMMNNEKCHOM NITIOCKOCTU. TpaekTopumn nositocoB.

10. Peakuunm cpbiBa 1 nogxeaTta C y4acTMeM AeUTPOHOB, Kak NpumMep NpsiMbiX SOEePHbIX peakuui.

11. MHoroyacTMyHaa T-maTpuyHas Teopusa agepHbIX peakumin. YpasHeHne JlunnmaHa-LsuHrepa
ana T-matpuubl. Cesasb T- 1 S- matpud,

12. Teopua batnepa NOBEPXHOCTHbLIX A4EPHbIX peakunin. MeToq UCKaXKeHHbIX BOSH Ans
onucaHnst OAHOCTYNeHYaTbIX NPSMbIX AOEPHBIX peaKkunin.

13. BepodaTHOCTb nepexoda B eavHuuy BpemeHn. CeueHue sigepHbiX peakumni n T-matpuua.
OnTuyeckasn Teopema. lNepepacnpegeneHne noTeHUManos.

14. OnncaHne cevyeHnn ynpyroro paccesH1s u peakuumn 4yepes onTuYeckuin noTeHuman.

15. BHewHAss n BHyTpeHHMe obnactu peakuun. Pagmyc BurHepa-AnseHbyna. Kananosbie
YHKLUMM ANSA OTKPbITLIX KAaHANOB peakuuu.

16. NMpeapaBHOBECHbIE SAEPHbIE peakuun, Kak NpUMMEpP MHOTOCTYNeHYaTbIX CTaTUCTUYECKNX
peakumn.

17. BonHoBas yHKUMS CUCTEMbI BO BHelLHen obnacTtu. NonHbi 6a3nc pe3oHaHCHbIX BONTHOBbIX
YHKLMIN CUCTEMBI 1 BONHOBAst (PYHKLUMUSA CUCTEMbI BO BHYTPEHHEN obnacTtu.

18. MeTtog lMpuroxmnHa ansg onncaHns MHOrOCTYMNEeHYaThlX CTaTUCTUYECKUX SOEPHBIX PeaKLMNA.

19. CwmBKa BHELIHEN W BHYTPEHHeW (DYHKUUMN CUCTEMbl Ha paguyce kaHana. BbipaxeHue S-
MarTpuubl Yepes R- matpuuy.

2.0. MacTep-ypaBHeHuMs 1 LWIMPUHBI pacnaga npeapaBHOBECHbLIX COCTOSIHUN.

21. MNonyyeHue opMy”n ANA CeYeHU YNpyroro pacceaHns u saepHblx peakumi B R-

MaTpUYHON Teopuun.

22. XapakTepuUCTUKN PE30HAHCHOro COCTOSHUSA - NapumanbHble LWMPUHBI N SHEPreTUYECKNiA
CABMI.

23. MNpubnmkeHne BbICOKUX 3Heprun. Metog Maybepa.



24. MpubnmxeHune cnyvyanHbix a3 bete. Crnyyan cunbHO-NEPEKPLIBAOLLNXCA PE3OHAHCOB.

25. Pac4yeT ceyeHun aaepHbIX peakumi N paccesHUst HYKNTOHOB M COCTaBHbIX YacTuL, Ha sapax
yepes aMnNIUTyabl HYKIOH-HYKNOHHOIO pacCcesaHus.

26. YcpedHeHne ceyveHns peakumm n ycpegHeHHast S- matpuua. HeNTpoHHbIE pe30HaHChI 1
HENTPOHHas cmunosasa PyHKLNA

27. OnTnyeckas mogernb Ans anbga-4acTul, U NPON3BOSbHbLIX COCTaBHbIX YacTul,.

28. Mogenb “yepHoro" dgpa. OnTuyeckass ModeNb U KOMMIIEKCHbIA OMTMYECKUI NOTeHuMman.
OnTtnyeckas Teopema.

29. YpaBHeHus JlunmaHa-LBsmHrepa ana T-matpuubl U TEOPUS MHOTOCTYNEHYaTbIX NPSAMbIX
SAEPHbIX peakuunn.

lMpomexyToyHas aTTectaums NPOBOAUTCS B COOTBETCTBUM C [1ONOXEHWEM O NMPOMEXYTOYHOMN
aTTecTauum oby4yaroLmMxcsa no nporpaMMmam BbicLLero o6pasoBaHus.

KOHTpONbHO-M3MepUTENbHbIE MaTepuanbl NPOMEXYTOYHOW aTTecTauum BKNOYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONANOWME  OUEHUTb  YPOBEHb  MOSIYYEHHbIX  3HAHWKA  K/unu
npakTnyeckoe(ne) 3aganHne(s), nossonswouiee(ne) oueHnTb cteneHb cOOPMMPOBAHHOCTU YMEHNI N(KANN)
HaBbIKOB, U(MNK) OMbIT AESATENbHOCTW.

rlpl/l oueHnBaHUN NCNONb3YyKTCA KOJNTMYECTBEHHbIE UIMN KaYeCTBEHHbIE LUKallbl OLLEHOK. KpVITepI/IVI
oueHnBaHUA npmeeaeHbl HNXe.

Onucanve Kputepues 1 WKanbl oueHnBaHnA KoMneTeHumnmn (pesyanaTOB O6y‘-leHI/IFI) npn atrecraumm

Kputepun oueHnBaHns KOMAeTeHL N LLikana oueHok
O6y4aroLwuica 4eMOHCTPUPYeT NONHOe COOTBETCTBMNE
3HaHWU, YMEHWIN, HaBbIKOB NpMBeAeHHbIM B Tabnmuax OTNNYHO

nokasatensiM, cBo6o4HO onepupyeT NpUobpeTeHHbIMU
3HaHMSAAMMW, YMEHVSIMU, MPUMEHSIET X MPU PELLEeHUN
NpaKkTUYecknx 3agay

O6yqa+oum17|c;| OEMOHCTpUpyeT COOTBETCTBUE 3HaHWN,
yMeHMVI, HaBbIKOB NpmnBegeHHbIM B Tabnmuax
nokKkasartendam, HO OonycKkaeT He3Ha4YnUTellbHble OLINBKN, XOpOLUO
HETOYHOCTU, UCNbITbIBAET 3aTPyAHEHUA NMPU peLleHnin
NnpakTn4ecknx 3agad

OO6yyatowuiics AeMOHCTPUPYET HEMNosHoe
COOTBETCTBUE 3HAHWIA, YMEHWUIA, HABbIKOB NPUBEAEHHbIM
B Tabnuuax nokasatensiM, 4onycKkaeT 3HaYMTeNbHble
OLLIMBKM NPU peLieHU NPaKTUYecknxX 3aaay
O6yuatoLuiica AeMOHCTPUPYeT SIBHOE HECOOTBETCTBUE

3HaHWN, yMeHVIVI, HaBbIKOB NpMBegeHHbIM B Tabnuuax Heyﬂ,OBﬂeTBopMTeﬂbHO
nokasaTtenamv

yﬂ,OBJ‘IGTBOpMTeJ'IbHO




Mpumep KOHTPONbLHO-U3MepuTenibHoro matepuana (KUM)
YTBEP>XIOAIO

3aBenytowmi kadenpon
sAepHon usnkm
Twutosa Jl. B.

HanpasneHne noaroToBku:

14.05.02 ATOMHbIE CTaHLUMWN: NPOEKTUPOBAHMNE, SKCNyaTaUMs N UHXUHUPWHT.
Oucumnnuna: b1.B.16 AgepHble peakumm

Bua koHTpons: 3K3amMeH.

KoHTponbHO-n3meputensHbii matepuan Ne1
1. Peakuum cpbiBa U nogxeaTa € ydacTueM AeNTPOHOB, Kak MpuMep NpsiMbIX SOEPHbIX peakuuni.
2. Mogenb “4qepHoro" sgpa. Ontnyeckaa Mmoderib U KOMMAMNEKCHbIN onTudeckuin noteHunan. Ontuyeckas
Teopema.

MpenogaBaTtenb

noanucb pacwmdpoBka nognucu

21. ®oHA OLEHOYHbIX CpeacTB
TecToBble 3a0aHUs

1. lNpouecc B3aMMOAENCTBUS aTOMHOrO fApa C APYruM SApOM UMW 3rieMeHTapHOM
YacTuuen, KoTopbi MOXET COMPOBOXAATbCS M3BMEHEHMEM COCTaBa U CTPOEHUS sapa:
1) apepHasn peakuus
2) anepHoe ABMXKEHNE
3) anepHbIn B3pLIB
4) ynpyroe paccesiHue
2. [1ByxCTagumiHbIn NpoLecc, NPOTEKAOLWNA NPU HE OYEHb BONbLLION KNHETUYECKOW 3HEPTUM
cTankuatoLmxcsa Yactuy, (npumepHo go 10 MaB):
1) NpsiMble siAepHble peakunm
2) KOCBEHHbIE 94epHbIe peakuunn
3) peakuum ¢ o6pazoBaHMEM COCTAaBHOro sigpa
4) cTaTUCTUYECKME peaKLmn
3. [lepexon B HEBO3OYXOEHHOE COCTOSIHME MOXET OCYLLECTBNATLCS Pas3NNYHbIMU NYTAMM,
Ha3blBaeMbIMMU:
1) mapLipyTamm peakumu.

2) kaHanamm peakuum
3) TOHHENsIMW peakLumm
4) nyTamMun peakuum

4. Kakas A0epHaa peakuna MOXeT ObITb Mcnonb3oBaHa A nonyvyeHua LenHomn
peakunn aeneHna:

1) Th+n—In+Nb
2)Cm+n—4n+ Mo+ Xe
3)C — Li+Li



4) Ra— He + Th

5. Npu camonpomn3BonbHOM pacnage a4pa SHeprus:
1) He BblgengaeTcs

2) BblaenseTcs

3) YacTU4HO BblaenseTcs

4) MOXeT BblOeNSATbCH, a MOXET 1 NornowaTbCs

6. [MoTeHuwanbHbIi Gapbep, NPEnATCTBYHOLUMA MNPOHUKHOBEHUIO B S4PO  aTtoma,
cywecTtByeT Ans... 1) ...HENTPOHOB 2) ...NPOTOHOB

A) Tonbko 1. B) Tonbko 2. B) 1 n 2. 1) Hn 1, Hn 2.

7. Ons onucaHus npoueccoB paccedHnAa 4Yactuld BBOOAT MNOHATUE MaATpPULbI
CTONKHOBEHUMN, KOTOPYHO MHa4Ye MOXXHO Ha3BaTb

1) S-matpuuen
2) T-maTpuuen
3) P-matpuuen
4) G-maTpuuen

8. B cnyyae spMMTOBOCTU raMmusibTOHMaHa B3aUMOLEWCTBUA B 3ajjade paccesdHus Ha
MaTpuuy CTOSIKHOBEHUW CUCTEMBbI HaKNnagblBaeTCs yCrnoBue:

1) yHuTapHocTtu

2) KOMMEKCHOMO COMpPsiXeHns

3) spMuTOoBOCTU

4) obpaTtnmocTtun

9. YHUTapHOCTb MaTpuLibl CTOSNIKHOBEHU BO3HUKAET:

1) TONbKO NPU 3PMUTOBLIX FAMUIIbTOHMAHaX B3auMoOAeNCTBUA

2) TONbKO NPU HE3PMUTOBLIX FAMUbTOHMAHAaxX B3anMOAeNCTBUS

3) BO3HMKaeT npwu NobbIX raMUNbTOHMAHaX B3aMMOLENCTBUSA CUCTEMDI

4) maTpuua CTOMKHOBEHMA He obnagaeTr CBOWCTBOM YHUTApHOCTU Mpu  NoObIX
raMmmnbTOHMAHaX B3aMMOOeNCTBUI

10. CUMMETPUYHOCTb MaTpuLbl CTOSIKHOBEHUI BO3HMKAET B Clnyyae:

1) NHBapMaHTOCTN raMuUsNIbTOHMaAHa B3aMuMoA4eNCTBUA OTHOCUTENIbHO BPeMeHU
2) NHBapMaHTOCTM raMUrbTOHNMAHa B3aMMOAENCTBUSA OTHOCUTENBHO KoopauHaT

3) MHBAPUAHTOCTU raMUITbTOHNAHA B3aMMOAENCTBUSI OTHOCUTENBbHO BpaLLeHns

4) MHBAPUWaHTOCTU TaMUITIbTOHNAHa B3aMMOOENCTBUS OTHOCUTESIbHO M3MEHEHUS
nopsaaka CnMHOBbIX NMNepeMeHHbIX

11. MNMonapusaums NpoayKTOB S4epHOM peakumm NponcxoauT B crnyyae:



1) HeLlueHTpanbHOro B3aMMOLENCTBUSA CTaNKuBaloLWMXCA yacTtuy, KOTOopbie MoryT
ObITb KakK nonAaApn3oBaHHbIMU, TaK U HeNOoNApPN3oBaHHbIMU

2) B Cnyyae LeHTpanbHOro CTOfIKHOBEHNS YacTuL

3) B cny4ae CTONKHOBEHMS 6GeCCNMHOBLIX YacTul,

4) TONbKO B criy4ae nonspusaunmn obemnx CTankmBaroLmnXca YacTumL

12. dopmyna, onucbiBatoLLasa ceveHne pe3oHaHCHON S4epHON peakunm
1) Bpenta-BurHepa

2) lpuHa

3) Kowm

4) OnHLWTEenHa

13. loHATMe paguyca kaHana B R-maTpuyHOW Teopuu SOepHbIX peakuun paguyc
KaHana r onpegereH Kak

1) ecnn r<R, TOo AApPO M 4YacTMua OOpas3ylT COCTaBHYHO CUCTEMYy, CBOMCTBa
KOTOpPOW onpenensiloTcA fAepHbIM B3aumogeucTBuem, ecnu r>R, To aapo v yYactuua
B3auMOOENCTBYIOT CMNTaMU HesiAepPHOM NpUpPoAbl — KYJIOHOBCKUMMU, LIeHTPobeXHbiMu (R

— paamyc sigpa)

2) ecnu r>R, TO 94p0 M YacTMua obpasyrT COCTaBHYK CUCTEMY, CBOMCTBA KOTOPOMW
onpenenaTcs S4epHbIM B3auMOAENCTBMEM, ecnu <R, To 54p0 M YacTuua B3auMOAENCTBYIOT
cunamMmm HesgepPHOM NpMpoabl — KYFIOHOBCKUMU, LeHTpobexHbiMu (R — paguyc siapa)

3) B obnactu r<R, 94po 1 YacTtmua UcnblTbiBaOT S4epHOe B3aumogencTeme, ecnu r>R,
TO A4PO M YacTuua He B3ammogencTsyoT (R — pagnyc aapa)

4) B obnactn r<R, TO SAPO W YacTuua MCMbITbIBAOT KYNOHOBCKOE B3aMMOAENCTBUE,
ecnu r>R, To SApPO 1 YacTMLa B3anMOAENCTBYIOT TONbKO siAepHbIMK cunamm (R — paguyc sapa)

14. N3 cBA3n R-maTpuubl ¢ S-maTpuuen criegyeT, YTo ecnu S-maTpuua yHUTapHa u
cMMMeTpUYHa, To R-mMaTpuua:

1) BewecTBEHHa U CUMMETPUYHa

2) KOMMEeKCHa U CUMMeTPUYHaA

3) BelecTBEHHa N HECUMMETPUYHa

4) KOMNSIeKCHa N HECUMMETPUYHA

15. [Ins HENTPOHOB MarbIX 3HEPINA U S4ep CO CpeSHUMU MaCCOBbIMU YACHIaMU:
1) pagnaumnoOHHbIE LWMPUHBbI 3HAYUTENTBHO MEHbLUE HENTPOHHbIX LWUPUH

2) pagviaunoHHble LMPUHBI 3HAYNTESNBHO BoMbLUEN HEMTPOHHBIX LUMPUH

3) pagMaumnoHHbIEe LWMPUHBI COM3MEPUMbI C HENTPOHHBLIMU LLUMPUHAMMU

4) HENTPOHHbIE LUMPUHBLI CTPEMSATCS K HYIHO

3apaHns ¢ pasBepHyTbIM OTBETOM

1. [JanTe onpegeneHne ce4eHnsa paccesaHuns.



9.

OTBeT: OTHOLIEHWE 4ucra 4YacTul, paccesiHHbIX B 3rieMeHTapHbl TenecHbld Yros, K
NOJSTHOMY YMCHY YacTuy,

Kakon @uandeckun cmbIiCrl MMeeT YHUTapHOCTb MaTpuubl CTONKHoBeHUn? OTBeT:
yCrnoB/vEe YHUTAPHOCTM MaTpuubl CTOSIKHOBEHUA BbIpa)XaeT 3aKOH COXpaHeHus
BEPOSITHOCTM B CUCTEME M IKBMBASNIEHTHO TpeboBaHMIO paBeHCTBa CyMMapHbIX NOTOKOB
BEPOSITHOCTU, CBA3AHHbBIX C PAcXoasaLWMMUCA U CXOOALWLMMUCA BOSTHAMMN.

Kakne ocobeHHOCTM uMMelT nonca S-maTpuubl B BEPXHEM  KOMIMIEKCHON
nonynnockoctn? OTBeT: S-matpuua B KOMMIEKCHOM MOMyniocKOCTM MMeeT nosioca
TONbKO HAa MHUMOW OCU U COOTBETCTBYIOT CBA3AHHbLIM COCTOSIHUSIM CUCTEMBI.

Kakne npencraBneHUs KBaHTOBOWM MeXaHWKM Bbl 3HaeTe? Onuwute MX OCOBEHHOCTW.
OTteeT: npeacrasnenuve WpeanHrepa (raMunbTOHMAH CUCTEMbI HE 3aBUCUT OT BPEMEHMN,
OT BPEMEHM 3aBUCUT BOSHOBasA YHKUMA CUCTEMbI); npeactaeneHne [enseHbepra
(BonHOBaA QYHKUMA HE U3MEHSAETCS, W3MEHSIETCA T[aMUNIbTOHMAH CUCTEMbI);
npeacraesneHve B3auMOOenCcTBUsA unm npeactaeneHMe  Tamanaro-LUBuHrepa
(M3MeHeHne CoCTOSIHUS CUCTEMBI C TEYEHNEM BPEMEHN OMUCHLIBAOTCS M3MEHSAIOLLNMMUCS
BOJTHOBbIMM (PYHKUMSAMU N raMUbTOHMAHOM B3aUMOOENCTBUSA)

B 4yem coctout Teopema B3aumMHoCTU? OTBET: TeOpemMa B3aUMHOCTU YyCTaHaBnMBaeT
CBA3b MeXAy MaTPUYHbIMK 3fIEMEHTaMM MaTpuubl CTONKHOBEHWM ANA NPSAMbIX W
obpalleHHbIX N0 BPEMEHM MNEepexoaoB WU HABNSAETCS CneacTBUEM MHBAPUMAHTHOCTU
MaTpuLbl CTONKHOBEHUA OTHOCUTENBHO 0bpalleHnss BDEMEHM.

[ante onpegeneHne paguauMoOHHOW LUMPUHBI YPOBHS cocTaBHoro gapa. OTserT:
pagvaunoHHas LMpMHA YPOBHS COCTaBHOrO f4pa onpefensieTca  OTHOLWEeHMEM
NOCTOsIHHOM [1naHka K BpeMeHW XM3HW YPOBHS MO OTHOLLEHUIO K ramMa-pacnagy sgpa
(vnun npounseeaeHne NOCTosiHHOM NnNaHka n BEpOATHOCTM ramma-nepexoa)

Kak BegeT cebs nonHasa wupuHa pacnaja YpPoOBHSA COCTABHOMO sigpa C yBennyeHuewm
3Heprum BO36yxaeHua? OTBeT: MoMHas LWMpMHA pacnaja YypOBHSA COCTaBHOro sapa
onpegensieTcs CyMMOW  paguMauMOHHOW  WMPUHLI M napumanbHOW  LUMPUHBI,
COOTBETCTBYIOLLEN  WUCMNYCKAHUIO  KaKOW-NMMOO YacTuubl cocTaBHbIM  sgpom. C
yBENUYEHNEM 3SHeprum BO3OYXKAEHUA COCTABHOrO sApa MofHas LWupuMHa YPOBHS
COCTaBHOro siApa pacTeT, MNOCKOSMbKy npu ©Oonee BbLICOKOM 3Heprum BO3BYXOeHUs
BO3MOXHO MCMNyCKkaHMe BonbLllero ymcna 4Yactuy, BO3MOXHO 60MblUee YNCO KOHEYHbIX
COCTOSIHMM OCTaTOYHOro siApa, OTAENbHbIE NapuManbHble LWWPWHBI, onpeaenstoLlmne
NCnyCcKaHMe YacTuL, COCTaBHbIM SAPOM, YBENNYMBAKOTCSH C POCTOM 3HEPTUN.

KakoBbl ycnoBusi BO3HUKHOBEHNSA PE30HAHCOB B SiAEPHbIX peakumsix? OTBET: Hanuuue
pPEe30HaHCOB B 3HEpPreTUYeCcKOW 3aBMCUMOCTU ceyvyeHun peakumin. lNagarowaa vactuua
AOJDKHA NPOHUKHYTb BHYTPb Si4pa U NpMBECTU K 0O6pa3oBaHMi0O COCTAaBHOIO siapa TONbKO
B TOM CIyyae, eCcnv ee 3Heprust paBHa unun 6rnmska K pe30HaHCHOMY 3HAYEHUIO SHEPTUMN.
Kem npeaonoXxeHo onucaHue criydanHoro pacrnpeneneHusi HEMTPOHHbIX LUMPUH 4N
pe3oHaHcoB B sape? OteeT: NopTepom n Tomacom

10.Kakyto xapaKTepucTuky HeobxoAumo 3HaTb, YTOObI onucaTb SOEpHY TemnepaTypy B

CTaTUCTUYECKOM MOLESNIM COCTaBHOIo ﬂp,pa? OTBeT: 3aBUCUMOCTb MIIOTHOCTU ypOBHeIZ
COCTaBHOIO Agpa OT 3Heprnn 3036y>|<,qu|/|9|

11.B yem cyTb ONTMYECKOW MOAENU SIAEPHbIX peakuuid Npu HU3KKUX dHeprusix? OTBeT: B

ONTUYEeCKOM MOLENN B3anMOoLeENCTBUE HYKJTOHa C A4pOoM onncbiBaeTCA OOHOYACTUYHbIM
KOMMSEKCHbIM  MOoTeHUWanomMm, OencTBuTeNbHaa 4acTb KOTOPOro Xapaktepusyet
preD,HeHHbIIZ noTeHuunan dppa. MHnMasa 4acTb ONTUYECKOro noteHuwnana yynTbiBaeT
CBA3b paccemBaemMoro HyknoHa C BHYTPEHHUMU CTeneHAMU cBoboabl A0pa-MULLIeHN,
npoABNALLWYHOCA B nNorfnoweHnn “n  npmuBoadllyro K 3aTtyxaHuUio OAHOYaCTU4YHOro
OBWXEHNA.



12.Yem onpegensieTcss CeYEHME PpacCcesiHUs U CeYeHue nornoweHus ans abCconoTHO
YepHOro sapa B ONTUYECKOW MoAenu saepHbiX peakumn? OTBET: yKasaHHble ceyYeHus
paBHbI OpYr ApYry 1 onpeaensaiTcs nrowanbio reoMeTpu4ecKkoro ceveHuns aapa.

13.0nmwmnTte MexaHusM peakuuu cpbiBa Nog OeNCTBMEM OEWTPOHA, €Cnn ero 3Heprus
MEHbLLE BbICOTbl KyNOHOBCKOro Gapbepa. OTBeT: 6Gnarogaps KyJOHOBCKMM cunam
oTTanknuBaHusi, OENCTBYIOWMM Ha MPOTOH, B obnacTb OeNcTBUS SOepHbIX cun agpa
MOXeT nonacTb TONMbKO HEWTpOH. B aToM cnyyae koHeyHoe sapo obpasyetca B
pesynbTaTe 3axBaTa HEMTPOHA, a NPOTOH BbINETaET C U3NULLKOM KUHETUYECKOWN SHEPrnu,
00yCnoBMNEeHHbIM Kak OTAaven, NonyyeHHOW Npu pasBane AenUTPOoHa, Tak U KYJIOHOBCKUM
oTTankumBaHue. /13-3a HeCoBNageHHUs LeHTpa TSHXKECTU U LUeHTpa 3apsada B AENTPOHa B
pesynbTtate KyfnOHOBCKOrO B3aMMOOEWCTBMSI BO3MOXHO TaKKe  3neKkTpudeckoe
pacLienneHne 4enTpoHa, Npu KOTOPOM OAHOBPEMEHHO HENTPOH U NPOTOH.

14.Kakne xapakTepucTukM OCTaTOYHOrO s4pa MNO3BONSET  onpeaenuTb  YrnoBoe
pacnpegeneHne npoayktoB peakumm cpbiBa? OTBET: uM3yvyeHMe Buha YrnoBoro
pacnpeneneHnss NpoTOHOB MM HENTPOHOB MO3BONSAET ONpeaennTb 3Ha4YeHust CnvHa U
YEeTHOCTM COOTBETCTBYIOLLEINO COCTOAHWSA OCTATOYHOrO f4pa. Takke peakuuio cpbiBa
MOXXHO MCMNOSb30BaTh ANs1 HaXOXAEHUS NMPUBEOEHHbLIX LMPUH YPOBHEN OCTaTOYHOrO
agpa.

15.MpocTtenwme pgumarpammbl PenHMaHa, oTBevawolme OUHAPHLIM SAEPHBIM peakumsaMm,
cogepxat OfHY BHYTPEHHIO NUHMIK. Kakum OCOBEeHHOCTAM amnnuTyabl peakuuu
COOTBETCTBYIOT Takme auvarpammbl? OTBeT: amnnnTyabl AgnarpaMmm ¢ O4HOW BHYTPEHHEN
NUHWEN NMEIDT NONCHbIE 0COOEHHOCTU

Kputepum un wkanbl oueHnBaHUA:
[na oueHnBaHMSA BbINOMHEHNS 3a4aHMIA UCNONb3yeTcsa GannbHaga Wwkana:
1) oTKpbITbIE 3aaaHus (TECTOBLIE, CPEeAHUN YPOBEHb CIIOXKHOCTU):

° 1 6ann — ykasaH BepHbIN OTBET,;

o 0 6annoB — ykasaH HEBEPHbIA OTBET, B TOM YMNCIE YaCTUYHO.
2) 3afaHvs C pa3BEepPHYTbIM OTBETOM:

° 5 BannoB — ykasaH BepHbI OTBET;

o 2 6anna — ykasaH 4acTM4YHO BEPHbIN OTBET,

o 0 6annoB — yka3aH HEBEPHbIN OTBET.



