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PABOYASA MPOrPAMMA YYEBEHON AUCLUMUNIIUHDI
B51.0.12.06 ®n3nka aToMHOro sapa u 3fieMeHTapHbIX YacTu,

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKK/cneynanbHOCTH:
14.03.02 ApepHble omnsmka n TEXHOOMNU

2. Mpodnnb nogroToBKkM/cneymnanmnsauusa:

®u3nka aTOMHOro agpa 1 YyacTul

3. KBanudukauma BbinyckHukKa: 6akanaep

4. ®dopma oO6y4eHuUs: oYHas

5. Kachenpa, oTBeuyarowas 3a peanmsaumo AUCLUNIUHBI:

Kadheapa saepHon pUsnkm

6. CoctaBuTeNnn nporpaMmmbi:

A.d.M.H., npod. KagmeHckmn CtaHucnae [eoprmeBmd, K..-M.H, gou. TutoBa Jlapuca
ButanbeBHa.
7. PekoMeHOoOBaHa:

HayyHO — MeTOaNYeCKMM coBeTOM hmanyeckoro coakynbteTa, npoTokost Ne6 ot 24.06.2021

8. YueGHbIN roa: 2023/2024 CemecTp(bl): 6



9.llenu n 3agayum y4e6HOM ANCLUMUNIIUHDI

Llensimu oceoeHusi yuebHoU ducyuniiuHbl 1811s10MCS:

- O3HAKOMSIEHNE C COBPEMEHHbIMU NPeaCcTaBeHNAMN OU3NKM aTOMHOIO S4pa,
nonyyYeHne 3HaHU TeopmMmM aTOMHOro sapa.
3adayu y4ebHoU OuCyUMNUHbI:
- OCBOWUTb 3aKOHbl M TEOPEMbI, 3HAHNSI OCHOBHbIX METOLOB PeLUEHUsI NPaKTUYECKNX U
MOZEMbHbIX 3agad No SAepHON PU3NKe;
- NpnobpeTeHne YMEHNIN NPAKTUYECKN MPUMEHSATL COOTBETCTBYIOLLMIN MaTeEMaTUYECKUI

annapar K peLleHuno 3a4a4 saepHon U3nKuY;

- OBfageHne CUCTEMOMN NOHATUIA N OCHOBHbIX MONOXEHUN S0€PHON (OU3NKN; 3HAHUSAMMU,
HeobXxoaUMbIMUM NS peLleHns pasnnyHbIX 3agad agepHon usnku.

10. MecTo y4yebHOM AncUUNNUHBLI B cTpykType OOI:

Ob6sazaTenbHas gucumnnmHa BapnaTMBHoM YacTtu umkna b1 (dusuka).

11. MnaHupyeMble pe3ynbTaTbl OOYy4YeHUA MO AUCLUNIMHE/MOAYINIO (3HAHUS, YMEHMUA,
HaBbIKU), COOTHECEHHbIe C NNaHUupyeMbIMU pe3yribTaTaMu OCBOEHUS obpasoBaTenbLHOWM
nporpamMmmbl (KOMNeTeHLMSIMUA) U UHAUKATOPAMU UX AOCTUXKEHUS:

Koga HassaHwne Koa(bl) WuamkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KoOMneTeHunn
3HaeT OCHOBHbIE
3aKOHbI
eCTECTBEHHOHayuUHb! | 3HATb: TEOPETUYECKME OCHOBEI, OCHOBHbIE
X VICLIANAVH B MOHSITVSI U 3aKOHbI (PU3VKN aTOMHOIO snpa u
npocheccuoHansHoin | 2MEMEHTapHbIX YaCTULL: CBA3L SBNEHMA B
eSTENbHOCTH, MWUKPOMMPE UCXOAS U3 XapakTEPUCTUK TUMMYHbBIX
MacLuTaboB; OCHOBHbIE 3KCMepUMeHTarnbHble
OnK-1.1 | M€TOAb! [aHHble 1 TeopeTnyeckne NpeacTaBneHnst o
MaTeMaTU4eCcKoro g
CBOMCTBAX aTOMHbIX siiep, OCHOBHble MOAENU
adannsa n AAep, 3aKOHbI COXPaHEHVs; CBOMCTBA SOepPHbIX
CnocobeH MOAEIpOBaHy, CWN; CBA3b 3aKOHOB COXPaHEHUs1 CO CBOMCTBaMM
MCMoNb30BaTh TEOPETUHECKoro v CUMMETPUW; OCHOBHbIE 3KCMEPUMEHTaMNbHbIE
6a30Bble 3HaHUA SKCNEPUMEHTAnNbHOT | napypie M TeopeTUYECcKe OCHOBbLI 060MOYEYHON
€CTeCTBEHHOHayu 0 nccnenosaHuA. Mofenu sep; OCHOBHbIE 3KCMepUMeHTasbHble
HbIX AUCLMNINH B JaHHble 1 TeopeTHyeckue NPeacTaBeHns o
npodeccroHanbH CocraBnser CBOWCTBAaX YacTuL, - CeYEHUs1 U MOPOrK peakLmnit,
Ol AesaATenbHOCTH, MaTemartmn4eckne avarpaMmmbl PeliHmaHa, 3aKoHbl COXPaHeHus! 1
OMK-1 | MPMeHsTL OrK-1.2 | MoAenu sAepHo- B3aMMOOENCTBUS;
MeToabl dm3nyeckmx
mMaTemMaTU4ecKoro npoLeccos. YMeTb: peLuaTsb 3a4aqn no Kypcy dusmku
aHanusa u Brageet HaBbikamy | @TOMHOTO SiApa 1 4acTuL no onpeseneHmto
MOZenMpoBaHms, NCMONL30BAHNS OCHOBHbIX XapaKTepUCTVK aTOMHOTO SAPa 1
TEOPEeTMHECKOro 1 OCHOBHBIX 33koHOB | YACTHL, pacyeTy 3Hepriv 1 Noporos peakLni,
3KCMepUMEHTarbH ecTecTBeHHOHay Hb! | KMHEMATUECKVX XapaKTepUCTMK MPO/YKTOB
oro X QUCLIANAVH B peaKUuii; NonNb30BaTbCAOCHOBHBIMM MOHATUAMM,
“ccrenoBaHus MpodbeccuoHanbHoin | 33KOHamu, Moaensimu (pU13MKM aTOMHOrO Aapa 1
[ESITENLHOCTH, anemMeHTapHbIX YacTul
OrK-1.3 ,\HAZMTZEZEHMQ Bnapgetb: MeTogamm pacyeTa cedeHunmn
MaTEMATUYECKOTO MPOLIECCOB PacCesiHNsA, 3HEepPru CBSA3W, Macc
aHanW3a u A71ep, OCHOBHbIX XapaKTepUCTMK pacrnaga saaep;
MOZIENMPOBaHIS, MeToaMM1 N3MEPEHUA CTaTUCTUYECKNX
TEeopeTUYEcKoro U XapaKTEepPUCTUK NOTOKOB U3MYyYeHUs,
aKCnepUMenTanbHor | OMPEAEMNEHVe neproaa nonypacnaaa U3oTornos

O nccnegoBsaHuA.




12. O6beM agucuUNnuHbI B 3a4eTHbIX eauHuuax/yac —5/180.

CDopma npOME)KyTO‘IHOﬁ aTTecTaumnmn — 3K3aMeH.

13. TpyAoeMKOCTb No BuAaM y4e6Hon paboThbl

TpygoemKocTb
Bug y4ebHom paboThbl Bcero Mo cemecTpam
6 cemecTp
AyanTopHble 3aHATUSA 74 74
nekumm 30 30
B TOM yuUcne: npaxkTn4eckune 14 14
nabopartopHkle 30 30
CamocrosiTensHas paborta 70 70
B TOM Yucrie: KypcoBasi paboTta (MpoekT)
KoHTponb 36 36
dopma NpoMeXyTO4HOM aTTecTauum Ok3ameH Ok3ameH
Wroro: 180 180

13.1. CopepxaHue AUCLUNIINHBI

n/n

HaunmeHoBaHve pasgena
ONCUUNIIHBI

CopepxaHue pasgena gucUunmunHb

Peanusauus
pasgena
ONCUMNNUHBI C
MOMOLLIbIO
OHNawH-Kypca,
QYMK*

1. Nekuun

11

BeeneHune

CoxpaHeHune kavecTtBa. KBaHTOBas nectHuua
Banckonda. XapakTepHbie pa3mepHbie napameTpbl
agepHoOn OU3NKK.

1.2

OcHoBHble cBOMCTBA
aTOMHbIX SAep

CtaTtnyeckune cBoricTBa aToMHbIX saep. CocTtaB
aTOMHBbIX

saep. Nsotonun. CnnHbl aaep. Paamepbl aTOMHbIX
sgep. OnbiTel Xodhwtagrepa.

1.3

K. mogensb aT. sgpa

KanenbHas mogenb atomHoro sigpa. dopmyna
Banugsekkepa.

1.4

CraTtun4yeckue cBoncTBa
aTOMHbIX s0ep

OnekTpuyeckne n MarHMTHble MOMEHTLI Saep.
KBagpynonbHble MOMEHTBI aTOMHbIX saep. Popma
agep.

OvnonbHble MOMeHTbI saep. MarHWTHbIe OMNONbHbIE
MOMEHTbI S4ep. AaepHbIN MarHUTHLIN Pe30HaHC N ero
npumMeHeHne. YeTHOCTb. HecoxpaHeHne 4eTHOCTW.
Cratuctuka atomMHbIX Sgep.

15

BpawieHne aaep.

MoMeHTbI nHepuuu.

1.6

Moenu aToMHOro sapa.

O6ono4veyHas Mogenb aTOMHOro aapa.
Marnyeckue uncna. ObobuweHHas mogens sapa.
Mpeaenbl cunbHoM 1M cnabon cBa3n B 0000w EeHHOM
mMopaenu sapa. KonnektuBHble konebaHus a
aTOMHbIX siapax. CnapuBaHue HYKIOHOB B
aTOMHbIX sapax. CBepXTEKYYECTb.

1.7

Bsanmopgencteme
N3Iy4eHNs C BELLLECTBOM.

B3anmopgencTeme nerknux sapsXkeHHbIX YacTul ¢
BelllecTBOM. B3anmopenctaume TskenbIx
3apsKeHHbIX YacTul ¢ BellecTsoMm. [MoTepu
3Hepruun. [JnnHa npobera YacTuubl B BELECTBE.

1.8

PaavoakTuBHbIe pacnapl
aTOMHbIX Saep.

Anbda-pacnag. 3akoHbl COXpaHeHUs Npu anbda-
pacnage sigep. Teopun anbda-pacnaga.
beta-pacnag atomHbIx saep. Knaccmngumkaums.
3akoHbl coXxpaHeHus nNpu beTa-pacnage siaep.




OnNeKTPOHHHbIE CNEeKTpbl. [amma-pacnag aTOMHbIX
snep. 3akoHbl COXpaHeHus Npu rammMa-pacnage
sanep. AnnHHoBONMHOBOE NpubnmkeHve. AnepHas
nsomepus. Adpdekt Méccbayapa. [leneHue
aToMHbIX aaep. Nsomepbl dopMbl.

[NoHaTHne o A0epHbIX cunax

1.9 .
N X OCHOBHbIE CBOWCTBA

MoHATVe O AAepHbIX CuUnax U MX OCHOBHbIE CBONCTBA:
KopoTkogencTBune, 3apsagoBas He3aBUCUMOCTb,
3aBUCHMOCTb OT OpPUEHTaLMK CNIMHOB N opbuTanbHbIX
MOMEHTOB HYKITOHOB, CBOMCTBO HacChbILLLEHUS,
HeLeHTpanbHbIN 1 0OMeHHBIN xapakTep. Teopusi
FOkaBbl, B3avMonpeBpaLlaeMoCcTb HyKMOHOB.
HewtpnHo. MesoHbl. O6MeHHOe B3aumoaencTamne -
HYKIOHOB B Spe.

OcHOBHbIe cxeMbl 0OMeHa BUpTYyarnbHbIMY Me3oHaMu
mMexay HykrnoHamu B sigpe. EctectBeHHasn
pagnoakTMBHOCTb. 3aKOH paguoakTMBHOIO pacnaga.
MNMocTosiHHana pacnapa, nepvop nonypacnaaa, Bpems
XW3HW pagMoaKkTUBHOIO BELLECTBA.

OcHoBbl (hnsmkm
1.10 3rieMeHTapHbIX
YyacTuul.

YacTtuubl U aHTU4acTuLbl. XapakTepucTUKX 1 CBOWCTBA
nentoHoB. OCHOBHbIE MYTU pacnaga HecTabunbHbIX
nentoHoB. KBapku, ux puanyeckne xapaktepucTmku,
AJ-poHbl, KBapkoBas Mofernb agpoHOB. 3aknioveHue.
HekoTopble coBpeMeHHble HayyHble JaHHble 06
nctopum passutua BceneHHon n BO3MOXHbIX
MeXaHu3Max poXaeHus saep pasnnyHbIX XMMUYECKMX
3N1EMEHTOB.

OcHoBbI siAepHOM
3HEPreTUKN.

1.11

LlenHas peakums geneHus.
3amegneHuve n guddyana HEMTPOHOB -
B BELLECTBE. AepHble peakTopbl.

13.2. Tembl (pasaenbl) AUCUUNIIMHBLI U BUAbI 3aHATUN

Ne

Bugbl 3aHATMI (KONMYECTBO YacoB)

Ay HanmeHoBaHne Temsbl

n

(pasgena) gucumnnuubl | Nekumn | MNpaktnyeckme | JlaGopaTopHble

CamocTosTenbHas
paboTta

KoHTp
onb

Bcero

KanenbHasa mogenb
aTOMHOro sapa.
dopmyna
Banugsekkepa.

12

CoxpaHeHune
kadectBa. KsaHToBasd
nectHuua Banckonda.

2 | XapakTepHble 2

pasMepHbie
napamMmeTpbl S4epHON
dour3MKHN.

12

CraTtun4yeckue cBoKcTBa
aToMHbIX sigep. CocTaB
aTOMHbIX

3 | apep. N3oTtonmn. CnuHbl 2

saep. Paamep aTOMHbIX
saaep. OnbIThl
Xodwitagrepa.

12

nekTpnyeckune n
MarHUTHbIE MOMEHTbI

4 | fnep. 5

KBagpynonbHble
MOMEHTbI aTOMHbIX
saep. Popma agep

13

5 | unonbHble MOMEHTbI 2

13




saep. MarHuTHble
OVNOIbHbIE
MOMEHTbI S4€p.
ApepHbln MarHUTHbIN
pe3oHaHC 1 ero
NpUMEHEHNE.

YeTHOCTb.
HecoxpaHeHue
yeTHocTU. CTaTucTuKa
aTOMHbIX s4€ep.

13

BpalueHue agep.
MoMEHTbI nHepLmU.

13

BaaumopeiicTteue
N3nyyeHuns c
BELLLECTBOM.
Knaccudukauus
3NEeMEHTapHbIX YacTuL,.
KBapku 1 rnOOHbI.
Bugbl B3anmoaencTeum
B npupoge. Liser.

15

Anbta-pacnag
aTOMHbIX siA4ep. 3akoHbI
CcoXpaHeHus npu
anba-pacnage sagep.
Teopun anbda-
pacnaga.

15

10

BeTa-pacnag aToMHbIX
apep. Knaccudumkaums.
3aKkoHbI

COxpaHeHus npu beTta-
pacnage sgep.
OneKTPOHHHbIE
CNEKTPbI.

13

11

Mamma-pacnag
aTOMHbIX A4ep. 3aKoHbI
COXpaHeHus1 Npu ramma-
pacnage sgep.
[nnHHOBOMNHOBOE
npubNmKeHne.
AnepHas nsomepus.
ekt Méccbayapa

13

12

Obono4vyeyvyHas mogenb
aTOMHOro sgpa.
Marnyeckue yncna.
O0606LwweHHasa moaenb
sapa. MNpegenebl
cunbHon u cnabon
cBSA3K B 0600LLLEeHHON
MoAenu siapa.

13

13

KonnektuBHble
KonebaHns a aTOMHbIX
sapax. fgepHble
peakummn. 3aKoHbl
COXpaHeHUs B SSAEPHbIX
peakuusx. CedyeHne
SAEepHON peakumu.
Knaccudukauusa
SAEPHbIX peakLun.

12

14

ApnepHble cunbl.
Teopus KOkaBbl.

12

NToro:

30

30

14

70

36

180




14. MeToanyeckune YKazaHuA ans OsyanOU.II/IXCSI no OCBOEHUI0 ANCLUUNJIUHDbI
N3noxeHune MaTtepumasna npernogaBsartenem HeobGxoOuMO BeCTU B d)opme, LI,OCTyI'IHOIZ and

noHUMaHus. [Ons ynydlweHuss ycBoeHusi yy4ebHoro MaTtepuana HeobXxoaMMO MPUMEHSITb
TPaAULUMOHHbIE M COBpPEMEHHbIE TexHMYeckne cpeactBa obyyeHusi. [ns camMocTosATeNbHOro
N3y4YeHns OTBEAEHO BPEMS Ha Bce pasaenbl Kypca.

CTygeHTaM Ha nekuusix HeobxoaMMo BecTU NoApOOHbI KOHCNEKT M cTapaTbCs MOHSTb
matepuan Kypca, He CTEeCHATbCA 3ajaBaTb nNpenogasBaTernto BOMPOCbl Ans YrnyGreHHoro
MOHUMaHMSA KOHKPETHbIX Mpobnem kypca. [ns mnonmHoro noHUMMaHus MaTepuana cnegyet
aKTMBHO WCMOMb30BaTb KOHCYyNbTauuu. [nsi caMOCTOSITENBHOMO M3yYeHWst pasfdenoB Kypca,
PEKOMEHOOBaHHbIX  npernogaBaTenieM,  HeobXoAUMMO  MOMb30BaTbCA  OCHOBHOW U
AONONHUTENBHOW NUTEpaTypon, UHTEPHET-pecypcamu.

15. lMepeyeHb OCHOBHOW W [OOMNOSNIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeET,

HeoO0XoAUMBIX AN OCBOEHUS AUCLMUNIIUHBI (Criucok numepamypbi 0GhopMASEMCcs 8 COOM8emcmeuu
¢ mpebosaHusmu NOCT u ucrionb3yemcs obwas ckgosHasi Hymepauyusi 01151 ecex aUO08 UCMOYHUKOS)
a) OCHOBHas nuTeparypa:
Ne n/n MCTOYHUK

1 MwxaHoe B. C. YacTtuubl 1 aToOMHble sapa : y4ebHuK no gucumnnuHe "®dusunka atom. agpa” ans
CTya. By30B, 00y4. no cneuynansHoctam 010701 - "®dusuka", 010705 - "duanka atom. agpa u
yactuy" n HanpasneHuo 010700 - "dusumka" / 6.C. MwxaHos, .M. KanutoHos, H.IM. KOguH ;
Mock. roc. yH-T um. M.B. JlomoHocoBa .— U3a. 2-e, ncnp. n gon. — M. : URSS : U3a-Bo JIKWU,
2007 .— 581 ¢
2 KanutoHoB V. M. BeegeHue B hunsnky sapa v 4actuy, : ydebHoe nocobue ons ctya. us. dak.
Knacc. yH-TOB 1 Apyrnx By30B, 0By4. No cneumanbHocTn "Agep. dmanka" n HanpasneHuo
"®usuka" / N. M. KanutoHoB .— W3g. 3-e, ucnp. n gon. — M. : KomKnura, 2006 .— 327c.

0) nononHUTenbHasa nuTeparypa:
Ne n/n NcTouHmK

4 Mpogos W. E. ATomHasa n sgepHas dmsmka : COopHUK 3agad : YuebHoe nocobue ansa ctya. gua.
cneumanbHocTten By3oB / U.E. Mpogos .— 8-e uag., ucnp. — CI16. : Jlanb, 2002 .— 287 c.
CuByxuH [. B.. O6wmn kypc chusmkm : y4ebHoe nocobme anga ctyq. dus. cneumanbHOCTeN
5 By3oB : B 5 1./ [1.B. CnByxuH .— M. : DUSMATIJINT, 2006 —. T.5: ATomHasa n sgepHas dusmka
— 2002 .— 782 c.
6 Hetnad A.A., Kypc domsukn/ A.A. Oetnad, b.M. Asopckuin.— M.: Beicw. wk.,2000.
MwxaHoB B.C. dusmka agpa n yactuy XX Bek / 6.C. MwxaHos, 3.U. KabuH. — M.: 3g-Bo Mock.
yH-Ta, 2000.
"pnbkoe J1.A. OcHoBbI hn3nKN: y4ebHMK onsa CT. ecTecTB. HayyH. PakynbTeToB/ J1.A. 'pnbkos -
M.: duamatnur, 1995
9 Bnank A.A. dusmka: yyeb. nocobue gns ct. Hecbusmd. crew. Bysos/ A.A. bnaHk.— XapbKoB:

KapaBenna,1996.

10 Casenbes U.B. Kypc dusnku: YuebHuk ansa Bty3os/ N.B.CaeenbeB. — M.: ®uamatnut, 1998. T.3

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHbIE peCYpPChl (OuUManbHbIE PecypCbl MHTEPHET)™:
Ne n/n Pecypc

11 www.lib.vsu.ru — 3HB BI'Y

12 https://edu.vsu.ru — OnekTpoHHbIN yHMBepcuTeT BI'Y

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obGecne4vyeHus AnNA CamMoOCTOATEeNbHOM paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, ocobus, 3aldayHUKU, MemoOUYECKUE yKa3aHus [0 6bIrOJIHEHUK
rpakmu4ecKux (KOHMpOoJibHbIX), Kypcosbix pabom u 0p.)

Ne n/n McTo4YHnK
MeTogunyeckne pekoMeHgauum no opraHn3auum camocToAaTeNbHOM paboThl CTYAEHTOB
1 HanpasneHus 14.04.02. AgepHble pusnka n texHonorum, - Baxtene B.M., Tutosa J1.B. — BI'Y.
2018. — 17 c.



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

17. OO6pasoBaTtenbHble TEXHONOrMNU, UCNONb3yeMble MNpu peanusauum y4ebHOWM
OUCLUMMNIUHBLI, BKNOYass [AUCTaHUUOHHbIe oOpa3oBaTtenbHble TexHonoruu (OOT),
3neKTpoHHoe obyyeHue (30), cMewaHHoOe 06y4eHue):

Mpn  npoBegeHMM  3aHATMA N0 OUCUMUNIIMHE  UCNOMb3YTCA  cnegywoowue
obpasoBaTtesbHble TEXHOMOMMN:

— aKTMBHbl€ U MHTEPAKTMBHbIE (POPMbI MPOBEAEHNSA 3aHATUN;

— KOMMbKOTEPHbIE TEXHOMOMMN NPU NPOBESEHUMN 3aHATUN:

— Mpe3eHTauMoHHble MaTtepuasibl U TeXHONorMn npu OObACHEHUM MaTepuana Ha
NEKLMOHHbIX N NPAKTUYECKNX 3aHATUAX;

- cneynann3anpoBaHHoe obopyaoBaHue npu nposeaeHnn nadbopaTtopHbIX paboT;

— pas3bop KOHKPETHbIX CUTyauuin nNpu MNOCTaHOBKE LUeferd U 3agad K paspaboTtke
NpuKNagHblXx nporpamMm, npu Bblibope nporpaMMHOro obecrneyeHnUss MO  YCTAHOBJSIEHHbLIM
Kputepusam, npu paspaboTke nporpaMmm no npeaycMoTpeHHbIM anroputmam 1 metogam

Ona camoctoatensHon pabotbl mucnonbdyetcsa OBC YHueepcuteTckas ©GubnuoTteka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, npuMeHaemoe npu
peanu3auun aucuunnuHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AvcTaHUNOHHbIE obpasoBaTtenbHble TEXHOMNornm (4oT) NPUMEHSITCH C
ncnonb3oBaHMeM obpasoBaTenNbHOro noprana «ANeKTPOHHbIN yHuBepcuTeT BIY».

18. MaTepnanbHO-TeXHU4YeCcKoe obecneyeHme AUCUUNIIUHDI:

CneunanunsmnpoBaHHas mebenb, HOyTOyk 15,6" DNS
(0164925), npoektop EPSON EB-X11, nepeHocHom
3KpaH Ansa npoektopa Ha wratmee SceenMedia Apllo-T
bonblasa dusnyeckasa aygutopms um. M.A. Nlesutckon | Microsoft Windows 7, Windows 10 gorosop 3010-

(ans npoBegeHUs 3aHATUIN NEKLMOHHOIO TUNa, 15/207-19 ot 30.04.2019.

TEKYLLEro KOHTPONSA U NPOMEXYyTOYHON aTTecTaumm) LibreOffice (6ecnnaTtHoe n/vnn ceoboaHoe MO
r.BopoHex, nnowanb YHuBepcuteTckas, 4.1, nom.l, (nuuensns: https://www.libreoffice.org/about-
aya. 428 us/licenses/)

Adobe Reader (6ecnnaTtHoe n/vnn ceoboaHoe MO
(nuuensns: https://get.adobe.com/ru/reader/
legalllicenses)

lMNomelLeHne ans XxpaHeHnsa 1 NpouNakTN4ecKoro Hoy6yk 15,6" DNS (0164925), npoektop EPSON EB-
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19. OueHo4HbIe cpeancTBa AnsA nposegeHusA TeKyme|7| n HpOMe)KyTO‘-IHOﬁ aTtrecTtauum

nOpFI,D,OK OLEHKMN OCBOEHUA O6y‘-la|-0UJ,I/IMI/ICFI y‘-le6HOFO MaTtepuana onpeagendertcd
coaepiXaHmem cnegyrowmnx pasgenos ANCUUNITNHDBILL

HaumeHoBaHue WugmkaTtop(bl)
I_II\}I%I pasgena gucumnivHb Ko“a';?;)eH AOCTUXKEHNUSA OueHouHble cpeacTsa
(moayns) Y KoMneTeHUnn
OrK-1.1 KoHTponbHble paboThl, cobecenoBaHme no
1. Tembl 1-14 OrliK-1 OrlK-1.2 ;
nnetam K aKk3aMeH
OMK-1.3 bunetam Kk aK3ameHy
MpomexyTouHasa aTTecTaums MynkT 20.2.1
dopMa KOHTPONS - 9K3aMeH Bonpocsl k ak3ameHy

20 TvunoBble OLEHO4YHble cpeactBa MU MetToguyeCkKkune mMartepuanbl, onpegendrowjue
npoueaypbl oueHnBaHuA

20.1 TeKywmin KOHTPOSb YCNeBaemMocTn
KoHTponb ycneBaemocTy No ANCUMNIIMHE OCYLLECTBNSAETCA C MOMOLLBIO CreayroLmMX OLEHOYHbIX
cpencTs:
KoHTponbHble paboTbl

KoHTponbHasa paboTa 1
BapuaHT 1.
1. BblMUCIUTL IHEPIUIO CBA3M, NPUXOAALLYIOCS Ha 1 HYKIOH, B sape “He.
2. BbluMcnuTb MUHMMAarnbHYO SHepruo, Heobxoaumyro aAns pasgeneHus 2C Ha Tpu a-
YacTuubl. YaenbHble aHeprum cBsaan £c:(C)=7,68 MaB, &c:(a)=7,06 MaB.
3. OnpepenuTb MOCTOSIHHYIO pacrnaga paavoakTUBHOro msotona °°Co, ecnn M3BECTHO, YTO
4Yncro aTomMoB ITOr0 KU30TonMa yMeHbllaetcs B 4Yac Ha 3,8 %. [llpogykt pacnaga He
pagnoakTUBEH.

4. Pacnage Hyknuaa '**Xe,, NpoucxoauT Mo CXeme:
141 Xe 141CS 141 Ba 141 La

T}/*3 c }/ OueHb MaJl T}/:18 MHH

Hantn konuyecTtBo sigep 6apus, kotopble obpa3sytoTed 3a 1 yac B 1 r KCeHoHa, ecrnuv B
HavarnbHbI MOMEHT BPEMEHM NpenapaT COAEPKUT TONbKO KCEHOH.

5. B-Pacnag agpa 2’Mg npoucxoauT Ha BO30YKOEHHble COCTNOSAHUS AodepHero sapa 2’Al ¢
aHepruammn 1,013 n 0,842 MaB. Hantu makcumarnbHble 3Hepruu BbineTalowmx npu pacnage
3IEKTPOHOB.

6. Hatu oHeprmio otgoaum agpa ceBuHUa 2%Pb, nonyyeHHoro npu a-pacnage 2°Po,
HaxoasLWerocd B OCHOBHOM COCTOSIHUM.

BapuaHrT 2.

1. BbluMCnnTb 3HEpPruio CBA3N, NPUXOAALLYIOCA Ha 1 HYKMNOH, B aape °Be.

2. Haintu sHepruto, Heobxoammyto Ansa pasgeneHus aapa 20 Ha 4 anbda-yacTuubl, ecnu
N3BECTHO, YTO 3Heprus ceasu aaep 20 n “He paBHbl 127,62 1 28,3 MaB cooTBeTCTBEHHO.




3. AKTMBHOCTb pagnoakTUBHOIO npenapaTa 3a 24 yaca ymeHbLuMnach B 8 pas. Hantu nepvuog
nonypacnaga T npenaparta. OnpegenuTb, Kakasi YacTb pagnoakTUBHLIX SAep 3TOro npenapara
pacnageTcs 3a BpeMs, paBHOe YeTBepTOM YacTn nepuoga nonypacnaga?

4. PapnoHyknug ' Xe,, , 06pasyrowumics ¢ nocTosiHHOM ckopocThio q=10° aapo/c, ucnbitbiBaet

npeBpalleHre no cxeme: ** Xe, W)BSCS W”Ba . BbluMCNNTb aKTMBHOCTb

¥ Cs,, uepes 60 MyH Nocne Havana pacnaga “*Xe,,.

5. OnpegennTb aHepruo otTaauun sapa ‘Li, obpasytolerocsa npu K-saxsaTe B aape 'Be. [JaHbl
3Heprun cesasu aaep Ecs(Be)=37,6 MaB, Ecs(Li)=39,3 M3aB.

6. Pacnag sgep 2?°Th npoucxoauT N3 OCHOBHOMO COCTOSIHUS! M COMPOBOXAAETCHA UCMYCKaHNeM
a-vacTuy ¢ sHepruamu 6,33; 6,23; 6,10; 6,03 MaB. PaccunTtaTb 1 NOCTPOUTL CXEMY YPOBHEN
AoYepHero agpa.

BapuaHT 3.

1. BblUMCNUTL 3HEPrUIO CBA3K, NPUXOAALLYIOCA Ha 1 HYKINOH, B aape %7Au.

2. BbluMcnuTb 3Hepruio, HeobxoauMyl AN pasgeneHus sgpa °Be Ha 2 o-vyacTuubl U
HEUTPOH. DHeprum cBsA3M, NpuxoasaLMecs Ha 1 HyKNoH, B aapax °Be u “He paBHbl 6.45 MaB n
7,06 MaB, cooTBETCTBEHHO.

3. Bo cKOMbKO pas 41cro pacnafoB siaep paavoakTMBHoro oaa 3l B TeuyeHue nepBbiX CyTOK
Gonblle yMcna pacnagoB B TedeHue BTOpbIX CyTok? Mepuoa nonypacnaaa nsotona 3 paseH
193 vacawm.

4. PapgvoakTUBHbIA Hyknug “?Pd,, UCNbITEIBAET pacnag no cxeme:

e Pd, - > mAgM Ty =324 > Cd,g(ctab).

HanTtu oTHoWweHne akTUBHOCTU cepebpa Yepes 2 Yaca Kk nepBoHa4YanbHOM akTUBHOCTH
npenapara, ecnv B HayanbHbI MOMEHT MpenapaTt cofaepxan Tonbko Hyknug Pd.

5. a) MoxeT nu sapo 4 In ncneiteiBath B+-pacnan? N3bbitkm mace A(H4Cd)=-90,021 MaB,
A(**41n)=-88,379 MaB; A(*'Sn)=-90,558 M3B.

6) MoxeT N Bo3HUKHYTb AAp0o 36Cli7 nyTem nos3uTpoHHoro pacnana 6Arig?

6. Pacnapg sapa 2'°Po nponcxoauT U3 OCHOBHOMO COCTOSIHMS U COMPOBOXAAETCs UCNyCKaHWEM
ABYX rpynn a-4acTuL: OCHOBHOWM - ¢ aHepruen 5,3 MaB, n cnabon c aHeprun 4,5 MaB. Hantu
3HEepruo a-pacnaga aTmx S4ep 1 SHEpPru y -KBaHTOB, UCMyCKaeMbIX JOYEPHUMMU SOpaMMU.

BapuaHT 4.

1. BblMUCIIUTL 3HEPTUIO CBA3M, NPUXOASALLYIOCS Ha 1 HYKIOH, B sape 27Al.

2. OnpenennTb SHEPruio, BbIAENSIOLLIYIOCS MpU 00pa3oBaHUM OBYX O-4acTul, B pesynbraTe
cuHTe3a aaep 2H u SLi, ecnv n3BeCTHO, YTO 3HEPrNM CBA3N Ha OOUH HYKMNOH B aapax H, “He u
SLi paBHbl 1,11; 7,08; 5,33 MaB cOOTBETCTBEHHO.

3. BblumcnuTb akTMBHOCTL 1 T n3oTona 2?°Ra n Bpemsi, Yepes KOTopoe akTUBHOCTb yrnadeT Ha
10 %, ecnu U3BECTHO, YTO Nepuop nonypacnaga pagus coctaesnset 1620 ner.

4. PagvoHyknua 2’Mg obpasyeTcst ¢ NOCTOSHHOW CKOpPOCTbIo q=5*10° aapo/c n ucnbiTbiBaeT

B -pacnag. OnpenenvTb akTMBHOCTL NpenapaTta Yepes 30 MUH, ecnv nepuos nonypacnaga
2"Mg paBeH 8,5 MuH.

5. PaccuntaTb 3HEpruio arnekTpoHOB, BbiNeTaloWMX Npu pacnane OCHOBHOIO COCTOSIHUSA sapa
34P15 Ha OCHOBHOE U BO30YXOEHHble COCTOsHUA aapa 3*Sie ¢ aHepruamu 2,13 n 4,07 MaB.
N36biTok Macckl 3P =(-0,026638) a.e.Mm.

6. Anba-paamoakTUBHbIA M30TOM NNYTOHUS 23°Pugs pacnagaeTcs no cxeme

#Pu,, — U, +a, poyepHee sapo **U,," nepexoamT B OCHOBHOE COCTOSIHUE MyTeM
ncnyckaHus y -kBaHTta ¢ aHeprnen 0,09 MaB. Hantn ckopocTb a-4acTtuy, BbleTarwmx npm
pacnage niyToHus.

KoHTponbHasa paboTa 2



BapuaHT 1

3apaum n3 CbopHuka 3agay «AToMHas u agepHas dumsmkar, pogos WU.E. (12.10; 12.18;

12.37)

1. CpaBHUTb yaenbHble MOHU3AUMOHHbIE NOTEPU 3HEepruu anbda-yactuy ¢ aHepruen 5,3
MaB npu NpoxoxgeHun yepes antoMUHUA N CBUHEL, NIIOTHOCTU KOTOPbIX paBHbl 2,7 U
11,3 r/cm® COOTBETCTBEHHO.

2. loTtok anekTpoHoB ¢ 3Hepruen 100 MaB nagaet Ha XenesHyt NIacTUHKY TONWWHON 1
cM. [locuntaTb 3HEPrU0 IMNEKTPOHOB MNOCME MNPOXOXAEHUS MNMAACTUHKKW, ecnun
pagvauuoHHas ANnHa anekTpoHa B Xernese pasHa 13,8 r/cm2. MnoTHocTb Xenesa 7,9
r/cms,

3. MoHoxpomaTtuyeckoe ramma-uanyvyeHne c¢ aHepruen 0,411 MaB wuccnegyetca c
NoMoOLbI0 MeaHOro unbTpa ToNwmMHOM 2 cMm. PaccuntaTb NUHENHBLIN KOIPDUUNEHT
ocnabneHusi, ecnu  K3BECTHO, 4YTO  UAbTP  YMEHbLlaeT  MHTEHCUBHOCTb
nepBoHa4anbHoro notoka B 5 pas. MnoTtHocTb Meam 8,9 r/cms.

BapuaHT 2

3apaun n3 CoopHuka 3agad «AToMHas n aaepHas dusukar, pogos U.E. (12.11; 12.19;

12.39)

1. CpaBHUTb yAenbHble MOHU3ALMOHHbIE NOTEPU 3HEpPrun anbda-yactuy ¢ aHepruen 4,7
MaB n OenTpOHOB TOW >Xe 3HEeprnm npu NPOXOXOEHUU Yepes anoMUHUKU, NIOTHOCTb
KOTOporo paBHa 2,7 r/cm®.

2. Bo ckonbko pas yaernbHble paguvaunoHHbIe NOTEPU SHEPTUM ANS 3MEKTPOHOB B BUCMYTE
bonblue, YeM B xenese?

3. TloTOK MOHOXpPOMaTUYECKOro ramma-usnydeHms ¢ aHeprmen 1 MaB npoxogut 4depes
anlMUHMEBbIN paccemBaTenb TOMWMHOW 12 r/cM?. HaiTu TonwuHy (B r/cM?) NnacTUHKM
13 CBUHUA, JaloLen Takoe ocnabneHne nyyka raMMa-KBaHTOB.

BapwuaHTt 3

3apaun ns CoopHuka 3agad «AToMHasa n aaepHas dusukar», Mpogos U.E. (12.14; 12.22;

12.49)

1. CpaBHUTb yaenbHble MOHU3ALMOHHbIE NOTEPU 3HEpPrun anbda-yactuy ¢ aHepruen 5,3
MaB n npoTOHOB TOM Xe 3QHEeprum npu NPOXOXAEHUM 4Yepes3 armoMWHUM, MIOTHOCTb
KOTOporo paBHa 2,7 r/cms.

2. Bo ckonbko pa3s ygenbHble NOTepy SHeprum Osis afeKTPoOHOB C KMHETUYECKOW 3Hepruen
MHOro 6onblUen aHeprum NoKost Ha TOPMO3HOE U3NydYeHne B BUCMYTe Oornblue, YeM B
xenese? (MnoTtHocTb BUcMyTa 9,8 r/cm®, antoMuHus — 2,7 r/cmd).

3. BblUMCnUTb TOMLWMUHY CrOS MOMOBMHHOIO OcnabneHns nyyka peHTreHOBCKOro U3nyyYyeHus
c aHepruen 200 kaB ans Bosgyxa.

YpoBeHb
Kputepumn oueHnBaHnsa KoMmneTeHumm cchopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUUn
lNosbiweHHbIl Omrnu4yHo
MonHoe n rnybokoe 3HaHue yqe6Ho—np9rpaMMHoro ypO8eHb
MaTepuana Ha YPOBHE KONMYECTBEHHOWN XapaKTEPUCTUKM,
BMageHne OCHOBHbLIMUW MOHATUSMU OUCUUMITVHBI.
CnocobHOCTb CaMOCTOATENBHO OTBETUTL Ha
OOMOSHUTENbHBIE KOPPEKTUPYHOLLME BONPOCHI
npenogasaTens.
Bbasosnbili Xopouwio
MonHoe 3HaHWe y4yebHO-NporpaMMHOro matepuana Ha
OCHOBE Ka4eCTBEHHOW XxapaktepucTiku. CnocobHoCTb yposeib
CaMOCTOSITENbHO OTBETUTb Ha A4ONOMHUTENbHbIE




KOPpEeKTUpytoLne BONnpoChl npenogaBartend.

3HaHMe OCHOBHbIX MOHATUNA, paccMmaTpmBaeMbIX B paMKax
OaHHOro Kypca.

lNopoeosnbiti
ypO8EHb

Y0oenemeopumesibHO

3HaHVe OCHOBHOIo NPOrpamMMHOro Matepmana Ha ocHoBe
hEeHOMEHONOMMYECKON XapakTepuUCTUKK, JonycKatolee
norpeLuHocTy B oTBeTax. CnocobHOCTb CKOppPEKTUPOBaTb
OTBET NOA PYKOBOACTBOM Mpenofasartens.

HeydoenemeopumesnbHo

20.2 NMpomexyTo4Haa aTrectauumsa

ﬂpomemyTquaﬂ artTectauma no gucumnimHe ocywecTBnaeTca ¢ NOMOLLbIO creayrowmnx

OLUEHO4YHbIX CPpEeacCTB.

CobecegoBaHue no unetam K ak3aMeHy

20.2.1. NepeyeHb BONPOCOB K 3K3aMeHY:

1. CoxpaHeHune kadecTBa. KBaHTOBasa necrtHuua Banckonda. XapakTepHble pasMmepHble

napameTpbl A0epHON OU3NKN.

CtaTtnyeckue csoncTBa aToMHbIX 9aep. CoctaB aToMHbIX saep. M3otonun. CnuHbl 9aep.

Paamepbl atoMHbIX saep. OnbiTbl XodwTagrepa.

KanenbHas mogenb atomHoro sgpa. ®opmyna Banusekkepa.

OneKkTpuYeckne N MarHMTHble MOMEHTLI SAep.

KBagpynosnibHble MOMEHTbI aTOMHbIX saep. Popma agep.

[nnonbHble MOMEHTLI saep. MarHuTHbIE ANMNONbHbIE MOMEHTHI SAep. AoepHbin

MarHUTHbIN Pe30HaHC U ero NpuMmeHeHne. YeTHocTb. HecoxpaHeHne YeTHOCTW.

CtaTucTka aTOMHbIX SAep.

MoMeHTbI MHepUmUn.

O6onoye4vHasa mogenb aToMHoro siapa. Marndeckue uncna. O6obueHHas moaens agpa.

Mpenenbl cunbHoM 1 criabomn ceA3n B 0600LLeHHON Moaenu siapa. KonnektneHble

KonebaHuns, a aTOMHbIX sapax.

9. CnapuBaHWe HYKINOHOB B aTOMHbIX sigpax. CBepXTeky4yecTb.

10.BsanmopencTemne nerknx 3apskeHHbIX YacTul, ¢ BeLLeCcTBOM. B3anmogencraeme Tsxenbix
3apsbKeHHbIX YacTul ¢ BewlecTsoM. NoTtepun aHeprun. [nnHa npobera 4actmubl B
BeLllecTBe.

11.Anbcha-pacnag. 3akoHbl COXpaHeHus Npu anbda-pacnage saep. Teopun anbga-
pacnaga.

12.beTta-pacnag atomHbIx aaep. Knaccmndumkaumna. 3akoHbl coxpaHeHus npu 6eta-pacnage
aaep. ONEeKTPOHHHbIE CNEKTPbI.

13.Mamma-pacnag aToMHbIX S4ep. 3aKoHbl COXpaHeHUs Npu ramma-pacnage saep.
[OnMHHOBONHOBOE NPUBNMKEHME.

14.ApepHas nsomepusd. dpdekt Méccbayapa.

15.[leneHne aToMHbIX S4ep.

16./30mepbl hopMbl.

17.MMoHATME O AAEPHbIX CUMax U NX OCHOBHbIE CBOMCTBA: KOPOTKOAENCTBUE, 3apsaoBas
HEe3aBMCUMOCTb, 3aBMCUMOCTb OT OPUEHTaLMN CINHOB N OpBMTaNbHbIX MOMEHTOB
HYKIMOHOB, CBOMCTBO HaCbILLEHNS, HeLeHTParnbHbI U1 OOMEHHbIN XapaKTep.

18.Teopusa KOkaBbl, B3anmonpeBpaLLaeMoCTb HYKIOHOB. HenTpmHo. Me3oHbl. ObmeHHoe
B3anMoaencTBme HykIoHoB B sape. OCHOBHbIE CXeMbl 0OMeHa BUPTYyaribHbIMU
Me30HaMW1 MeXay HYKIoHaMn B sifpe.

19.EcTecTBEHHaAsA pagMOaKTMBHOCTb. 3aKOH paaMoakTMBHOIO pacnaga. [NoctosHHas
pacnaga, nepuog nonypacnaga, BpeMsi XXM3Hn paguoakTMBHOIO BELLECTBA.

N
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20.YacTtuubl 1 aHTU4aCcTMLbI. XapaKTepI/ICTI/IKI/I n cBoncTBa nentoHoB. OCHOBHbIE nyTn
pacnaga HecTabunbHbIX NTENTOHOB. KBapKI/I, nx (*)I/ISI/I‘-IeCKI/Ie XapakTepuCcTukn.

21.AOpoHbI, KBapkoBasi MOAEeNb afpOHOB.

22.HekoTopble COBPEMEHHbIE Hay4Hble AaHHble 06 McTopumM pa3BuTUs BeceneHHon n
BO3MOXHbIX MEXaHU3MaX POXOEHUS SAep PasfUYHbIX XMMUYECKUX NTIEMEHTOB.

23.llenHaa peakuma geneHus.

24.3amegneHve n oudpdys3na HEMTPOHOB B BELLIECTBE.

25.50epHble peakTopbi.

YpoBeHb
Kputepun oueHnBaHns KOMMNeTEHLMN cchopmMupoBaH LWkana oueHok
HOCTU
KOMMEeTEeHUNI
loebiweHHbI Omnu4Ho

MonHoe n rny6okoe 3HaHVe yqe6Ho-np9rpaMMHoro JPO8EHb
MaTepuana Ha ypoBHE KONMYECTBEHHON XapaKTEPUCTUKN,
BrageHne OCHOBHLIMUW MOHATUSIMU OUCLMUMITMHBI.
CnocobHOCTb CaMOCTOSATENBHO OTBETUTbL Ha
OOMNOMHUTENbHbIE KOPPEKTUPYIOLLME BONPOCHI
npenogasaTensi.

ba3zoenll Xopowo
MonHoe 3HaHue y4yebHO-NporpaMmMHOro MaTepuana Ha
OCHOBE Ka4yeCTBEHHOM XapakTepucTnkn. CnocobHOCTb yposeHb
CaMOCTOSATENbHO OTBETUTb HA AOMNONMHUTENbHbIE
KOppPEeKTUpYyoLLne BONpoChl NpenofasaTens.

. lMopoeosnili YooenemeopumerbHO
3HaHMe OCHOBHbIX MOHATUI, pacCMaTpMBaEMbIX B paMKax YpOBEHb
OaHHOro Kypca.
- HeydosenemeopumersnbHO

3HaHMe OCHOBHOrO NPOrpaMMHOro MaTepuasna Ha OCHoBe
PEHOMEHONOMMYECKON XapaKTEPUCTMKN, JOMNYCKaloLLee
norpeLwHocTn B otBeTax. CnocobHOCTb CKOPPEKTMPOBATL
OTBET NOA PYKOBOACTBOM NpenofaBaTensi.




Tema KypcoBou paboTbl

1 XapakTepHble napaMeTpbl A0epHON PU3NKN

2 CoxpaHeHune ka4yecTB M KBaHTOBasi necTtHuua Banckonda
3 CocTaB aToMHbIX aaep

4 KanenbHas mogenb agpa. Popmyna Banuysekepa

5 OHeprum ceasun agep

6 CnuHbl apep

7 ToXXAEeCTBEHHOCTb YacTuUL, U CTaTUCTMKA aTOMHbIX S4ep

8 CoxpaHeHune YETHOCTH

9 [okasaTenbCTBO HECOXpaHeHUs YETHOCTU B BeTa-pacnage
10 CBepxTekyyas mogenb aapa

11 Paamepbl aaep

12 OneKkTpuyeckne MynbTUNonbHble MOMEHTbI S4ep

13 OnekTpuyeckne gunornbHbIE MOMEHTLI A4ep

14 KBagpynornbHble anekTpnuyeckne MOMeHTbl aaep

15 dopwmbl saep

16 MarHuTHble OMnonbHble MOMEHTbI A4ep

17 JTapmoposckas npeueccust

18 AnepHbIi MarHUTHBIN pe3oHaHC

19 Teopus aaepHbix cun KOkaBbl. TT-ME30HbI

20 lamma-pacnag agep

21 3aKOoHbl COXpaHeHust Npu ramma-pacnage

22 MpaBuno orbopa npu ramma-pacnage

23 Pe3oHaHCcHOe nornoweHne ramma-kBaHToB. QddekT Méccbayapa

24 OKCNepuMeHTbI NO NpoBepke 0bLLen Teopn OTHOCUTENBLHOCTU C raMmMa-
KBaHTammn

27 B3anmogenctene raMma-KkBaHTOB C BELLECTBOM
28 Knaccudukauns 6era-nepexonos
29 Buabl B3anmogencTsusa B npupoae

30 O6ono4veyHasa mogenb sapa. Marndeckmne uncna
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