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|. AHHOTAIIUSA
1. HammeHoBaHUe TUCHUILIMHBI B COOTBETCTBHHU € YU€OHBIM IJIAHOM
®du3nka aTOMHOTO sI/Ipa U JIEMEHTAPHBIX YaCTHUII

2. lleanb 1 32712491 JUCHUTLTHHBI
Llenbro OCBOSHMS TUCHUTIINHEI SIBIISICTCS:
co3nanue (pyHaaMeHTaIbHON 0a3bl 3HAHWH, HA OCHOBE KOTOPOW B JaIbHEHIIIEM MOXXHO
pa3BuBaTh OoJee yriayOJIeHHOE W ACTATU3WPOBAHHOE HM3YYCHHE APYTUX Pa3[eioB (U3HKH U
CIIEIUATU3UPOBAHHBIX KYPCOB.
3ajayamMy OCBOCHHUS AUCIUILINHEI SBIISFOTCS:
® U3YYCHHWE OCHOBHBIX TPHUHIMIIOB (U3UKA sApa W SBICHUH, TPOUCXOIAIIMX B MHPE
AIIEMEHTAPHBIX YACTHIT,
® YCTaHOBJICHHE CBS3U MEXKIY Pa3IUUHBIMH (U3MUSCKUMH SIBIICHUSMH, BBIBOJ OCHOBHBIX
3aKOHOB B BUJIC MATEMAaTHUECKUX YPABHEHHH,
® [IOCTAHOBKA M QHAJIM3 33/1a4H, IPUMEHEHUE PA3TIMIHBIX METOJIOB PEIIICHUSI.

3. Mecto aucuuniimnbl B cTpykrype OOIT

Jucuniumza «@u3nKa aTOMHOTO s/Ipa ¥ 3J1€MEHTapHBIX YaCTHUI» OTHOCUTCS K MOJYJIIO 2
«ducunnunel, gopmupytonie OIIK-komnerenuuun» 6a3oBoil yactu yuyeOHoro Iuiana. OHa
CTaBUT CBOEM LEIbI0 TO3HAKOMUTHb CTYJEHTOB C OCHOBAMM HKCIIEPUMEHTAJIbHON U
TEOPETUYECKON sIIepHOM (PU3UKU C TEM, 4YTOObI BBIIYCKHMK HMEJ JOCTAaTOYHO IIOJHOE
MpelcTaBlIeHue 00 OCHOBHBIX pe3y/lbTaTax W COBPEMEHHBIX TEHICHIUSX B PA3BUTUU ITOM
OTHOCHUTEJIbHO MOJIOJION Hayku. DTO KacaeTcsi B IEPBYIO Ouepe/lb CBOMCTB aTOMHBIX siep U
AJIEMEHTAPHBIX YACTHUII, a TAKXKE TEOPUH PAJAMOAKTUBHOCTH U AJEPHBIX peakuuii. Ocoboe MecTo
IpU 3TOM B MOATOTOBKE CTYJAEHTA SIBJISAETCS O3HAKOMIIEHHE C TEOpUEH B3auMOJEHCTBUS
AJIEPHOTO U3JTyYEHHUS C BEILIECTBOM.

YpoBeHb HAYaIbHOW TMOJTOTOBKH OOYYAIOMIErocs JUIs  YCIENIHOIO  OCBOCHUS
JTUCIUIUIMHBI: UMETh MpEACTaBIeHHUE 00 OCHOBHBIX MOHATHSAX U 3aKOHAX SICPHON (U3UKH B
paMKax TMporpaMMbl CpeIHEH IIKOJIbI; 3HAaTh Kypc OOmedl (QU3UKM M MaTeMaTH4YeCKUX
JUCUHUILIMH B paMKax MPOrpaMMbl 5-U CEMECTPOB YHUBEPCUTETA.

Teopernueckue TUCUUIUIMHBI U TPAKTHKH, JUI KOTOPBIX OCBOeHHE «PU3KKa aTOMHOTO Spa
U DJEMEHTapHbIX YacTHI» HEOOXOIMMO KaK MpeIIIecTBYIOLIee, BKIOYAIOT  KYpChI
KOHJICHCHPOBAHHOT'O COCTOSIHHUSL.

4. O0beM AMCHMIUIMHBI: 2 3a4€THbIC €IMHMIIBI, 72 aKaJeMHUYECKHUX YacoB, B TOM YHCJIe
KOHTAKTHasi padoTa: yiekiy 30 4acoB, MpakTHIeCKUe 3aHsTHs 15 4acoB, caMocTosITe/IbHAsI padoTa:
274acoB.

5. Ilepevenn IIAHUPYEMBbIX pPe3yJbTATOB 00y4YeHMS MO IUCHUIIIMHE, COOTHECEHHBIX C
IVIAHMPYEMBIMH Pe3yJIbTATAMHU OCBOCHHSI 00Pa30BaTE/ILHOM NPOTPaMMBbI

Ilnanupyemsle pe3yibTaThl IInanupyemblie pe3yabTaTbl 00yUeHHs 1O AUCHUIIINHE
0CBOEHMS 00pa30BaTEIbHOI
nporpamMmsl ((popmupyembie

KOMIIETEHIIHH)
OIIK 7 3HaTh: OCHOBHbBIE 3aKOHBI U (OPMYJIbI, TUITUYHBIE AJITOPUTMBI
CHOCOOHOCTh IIPUMEHATD | pELLEHHUS 3a/1a4.

3HaHUA MaTEMaTHuKH, (1)I/ISI/IKI/I 158 YMeTb: pemaTL TUIINYHBIC 3a1a41 HA OCHOBEC BOCHpOI/IBBe)IeHI/ISI
€CTECTBO3HAHUSA, XUMHUHM W | CTAaHAAPTHBIX AJITOPUTMOB PELICHUS.

MAaTepUAIOBEICHUSI, TEOPUU U
MaTepUAIOBENCHUS u
MH(OPMaLlMOHHBIE TEXHOJOTUU
B MHHOBAIIMOHHOM JICITEITEHOCTH.




6. @opma nMPOMe:KyTOUHOI aTTecTauum — 3a4et (6 ceMecTp).

7. SI3bIK IpenogaBaHus - PyCCKHUH.

Il. Conepxanue 1MCUMIVIMHDBI (WX MOIYJIS), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBEICHHOI0 HA HHUX KOJMYECTBA aKaJAeMHMYECKHX 4YaCOB M BHIOB Y4eOHBIX
3aHATHH

1. JInsi cTy/IeHTOB 04HOM (hopMBbI 00yUeHHUsI

VY4eOHast nporpaMMa — HAaMMEHOBaHUE Bcero KonrtakTHas pabora Camocros
paszenoB U TeM (gac.) (dac.) TeIbHas
Jlexupu | Tpaktuueck | pabota
ue (uac.)
(;mabopatop
HEBIC)
3aHSITHS
1. O6mme mousiTus o sigpe. SAnpo Kak 4 2 2

cUCcTeMa HYKJIOHOB. Pa3mepsl szep.
CrtabwibHbIe U paIMOAaKTUBHBIC sJIpa.

2. DHeprus CBSI3M. Ipdexr | 6 2 2 2
CIapuBaHMs. JHeEPrusi CUMMETPHH.
YerHocTb, cnuH sapa. [Aumarpamma
siICPHBIX YPOBHEIA.

3. CpoiictBa sizepHbIX cuwiI. Ilpumep: | 5 2 3
nedtpoH. CrHuH-OpOUTAIBHBIC CHIIBI,
3apsaoBasi HE3aBUCUMOCTh, OOMEHHBIN
XapakTep SAEPHBIX CHJI, HW3OCHHH.
Teopus FOkaBsl.

4. Mopeaun aromMubIx siaep. KamenpHas | 9 4 2 3
MOJIEb, MOJCIL 000JI0YEK.

5. PaamoakTuBHocTh. Teopus o -u [ |9 4 2 3
pacnajaos, / -pacnaj.

6. OcHOBHbBIE TMOHSITHS 00 | 11 4 4 3
3JIeMEHTAPHBIX YacTHIAX.
CucremaTHka. KanToBrie
XapaKTePUCTHKU dYacTHIl. JlmarpamMmbl
Deitnmana. KBapkosas MOJENb
aJIPOHOB.

7. Slnepubie peaxkuuu. Mexanuzmsbl | 10 4 3 3
SIACPHBIX peakumid.

8. [lejeHune aTOMHBIX sijiep. 4 2 2

9. B3aumoaeiicTBue siiepHoro | 9 4 2 3
U3JIyYeHHUs ¢ BelleCTBOM.

10. CoBpemeHHbIE acTpoduzuyeckue | 5 2 3
npeacTaBJIeHHS.

HUTOI'O 72 30 15 27




I1l. [IlepeyeHb yueOHO-METOANYECKOTO O0ecriedeHHs IJIsl CAMOCTOSITEILHOI PadoThI
00y4aromuXxcs Mo TUCHUTIIHHE

— IUIaHbI IPAKTUYECKUX (CEMHHAPCKUX ) 3aHATHH.

— COOpHUKH 3a/1a4.

— TpeOOBaHUS K PEUTHHI-KOHTPOIIIO

IV. ®oHa ouleHOYHBIX CpPeICTB /AJsi MPOBedeHHS] TNMPOMEKYTOUHOH AaTTecTAlMH
o0yyarommxcsi o JMCHUIJIMHE
@opma nposedenusn 3auema: CTYJICHTHI, OCBOMBIINE HporpaMmy Kypca «®dusmka aToMHOTO
AIpa W DJEMEHTAPHBIX YACTUI[» MOTYT  TMOJYYUTh 3a4eT MO HTOraM CEMECTpOBOH U
MOJyCEMECTPOBOM PEUTHUHIOBOM arrectauuu coriacHo I[lojiokeHust 0 peUTHHIOBOM CHUCTEME
00yYeHUs U OIICHKU KavyecTBa yueOHOH paboThl ctyaeHToB TBI'Y (mpoTtokosn Neb5 ot 31 okTsi0ps
2017 r.).
Ecnu ycnoBust «llonoxeHus 0 peMTUHTOBONW CUCTEME ...» HE BBIINOJHEHbI, TO 3a4eT CIHAeTCs
cornacHo [lonokeHust 0 MPOMEKYTOUHOM aTTecTalluu (9K3aMeHax W 3ayeTax) cTyneHToB TBIY
(mpotoxost Ne5 ot 31 okTsa6ps 2017 1.).
[Tpu cmaye 3adeTa MCMOIB3YETCS ONMPOCHBIM JIUCT ISl TIPOBEPKU KATETOPHI 3HATH, YMETh H
BIIAJICTh (4 Bompoca U 2 3a7a4m).

1. TunoBble KOHTPOJIbHBbIE 3aJaHUsl /Jisi NMPOBEPKH YPOBHS CHOPMHUPOBAHHOCTH
komnerenuun OIIK 7: crnocoOHOCTh NPUMEHSTh 3HAHUS MATEeMaTHKH, (QU3UKA U
€CTECTBO3HAHUS, XUMHUU W MATCPHAIOBCICHUS, TCOPUM W MATCPUAIOBEACHUS U

I/IH(i)OpMaI_II/IOHHBIe TCXHOJIOI'MH B HHHOB&HHOHHOﬁ JCATCIIbHOCTH.

Jran TunoBbie KOHTPOJIbHbIE Iloxka3aTenu U KpUTEPUH OLICHUBAHHUSA
¢opmupoBanus | 3a1aHus 1JIs1 OLEHKH 3HAHUIA, KOMIIETEeHI[UH, IIKAJIA OLeHUBAHUS
KOMIIeTEeHIIHH, B yYMeHUii, HABBIKOB

KOTOpOM
y4yacTByeT
AUCHUILINHA
MIPOMEXKYTOUHBIN | 3adanusn ons nposeepku | Bovicokuii Cpeonui Hus3skuu

chopmuposannocmu ymenuii: | ypoGeHs YpogeHs ypogenp
(3 6anna no | (2 6anna no | (I 6ann no
Kaxycoomy Kaxycoomy Kaxcoomy
Kpumepuw) | Kpumepuio) | Kpumepuio)

Pemmte 3amauy: Bo ckonpko | [lonumaer | [lonnmaer | [Tonumaer

pa3 4HMCIO pacmagoB  sjaep | PU3MKY buzuKy busuKy

PaJOAKTHBHOTO HOAa M1 B | SBICHHS, SBJICHUS, SIBIICHHS,

TEYCHHE NEPBBIX CYTOK | YKa3aHHOTO | YKa3aHHOTO | YKa3aHHOTO

0oJbllle 4YHUCIa pacnajoB B | B YCIOBUM | B YCIIOBUHM | B YCJIOBHH

TEYEHHE  BTOPBIX  CYTOK? | 3aJayM. 3aJ1a4H. 3aJauu.

[lepuon nmonypacnana u3oromna | 3HaeT 3Haer 3Haer

13y paBeH 193 yacam. bopmymy bopmymy bopmymy
pPaAMOaKTUB | PaJlMOAKTUB | PaJUOAKTHUBH
HOTO HOTO Oro pacraja.
pacmaga W | pacnaja. C  Ttpyaom
YBEPEHHO HeyBepeHH | mpuMmeHsier
MPUMEHSIET | O ee,
ee, NPUMEHSIET | 3aluchiBas
3anuceIBas | ee, HEOOXOIMMBEI
HEOO0XO/JMM | 3amlHchIBas | €
13( HEOOXOIUM | COOTHOIIEHU
COOTHOLIUEH | bI€ A.
sl COOTHOIIIEH




[Tonmyuaer usl.
peleHue. ITomygaer
pelieHue.
Pemnre 3agauy: Onpenenuts B | [Tonumaer | [lonumaer | [lonumaer
nabopaTopHOU cucreme | pusuky (1076371°9% (1076371'9%
KOOpAHHAT KUHETUYECKYIO | SIBJICHUSI. SIBJICHHUSL. SIBJICHHUSL.
SHEPTHUI0 sanpa .Be, | 3anuceBaer | HeyBepenn | HeyBepenno
06pasyromerocs Tpy | 3aKOHBI 0 3aMHChIBAET
IOPOTOBOM 3HAYCHNM SHEpruy | COXPAHCHHUs | 3allMCBIBACT | 3aKOHBI
HelTpoHa B peakmun | 1 GOpMyIy | 3aKOHBI COXpaHEHUs
“C(n,a);Be. VISt coxpaHeHus | U  dopmyiy
sHepretuue | u Gopmymny | 1
CKOTO JUTSE SHEpreTHYec
BBIXO/]1a SHEpPreThyYe | KOro BBIXOJa
peaxkuuu. CKOTO peakuuu. C
Pemraer BBIXOJA TPYAOM
CUCTEMY peaxIuu. pemiaer
ypaBHeHul, | HeyBepeHnH | cucremy
3amMchiBasi | O  pellaer | ypaBHEHUI,
NpaBUJIbHBI | CUCTEMY 3anuChIBast
1 OTBeT. YpPaBHEHUH, | PABUJIbHBIA
3aluchiBasi | OTBET.
MIPaBUIIbHBI
1 OTBET.
3aoanusn onsa npoeepku | Boicokuii Cpeonui Huszkuu
chopmuposannocmu 3nanuii: | ypoeenv (3 | yposenv (2 | yposenv (1
oanna no | 6anna no | 6ann no
Kaxcoomy Ka)ycoomy | Kaxcoomy
Kpumepu) | Kpumepuio) | Kpumepuio)
3HaThb OCHOBHBIE IIOJIOKEHUS | 3HAET 3Haer 3Haer
KareJbHOW MOJEIH sJIpa. OCHOBAaHHUSl | OCHOBaHHUS | OCHOBAHMS
KarneabHOW | KamneJlbHOM | KareJbHOU
MOJIEIIH. MOJIEIIH. Mozaenu. Ho
3anuceiBaeT | HeyBepenHn | numeer
bopmymy 0 OTPBIBOYHBIE
Baiinzekkep | 3anuchbIBaeT | 3HAHUS 0
a, MOAPOOHO | U TosICHsET | popmyre
0OBSCHSIS bopmyny Baiizekkepa
CMBICH Baiinzekkep
Ka’KJ10T0 a, JoIMycKas
CJIaraeéMoro. | HECylIeCTBE
He HHBIE
JIOMyCKaeT | MaremMaTuye
OLINOOK. CKHe
OIITMOKHU.
3HaTh MEXaHW3Mbl SJCPHBIX | 3HAeT Bce | 3HAET BCe | 3HaeT  BCe
peakiuii. MEXaHU3MBbl | MEXaHU3MbI | MEXaHU3MBI
SIEPHBIX SIEPHBIX SIIEPHBIX
peaKuuit, peaKuuit, peakuuii, HO
YETKO HO HE  MOXET
00BsICHAA HEYBEPEHHO | MOSICHUTh
bu3uKy BJIAJICET bu3uKy




npoueccoB | Gu3nyUecku | SABICHUH U

U TNpUBOIA | M IIPUBECTH
PUMEDPBL. 000CHOBaHU | IPUMEPHI.
eMm.

Memoouueckue mamepuansi, onpedensaioujue npouedypsl OUEHUSAHUA 3HAHUIL,
YyMenuil, HAa6viIKoé u (UaAU) OnLIMA  OEAMENbHOCIMU, XAPAKMEPUIYIOWUX IMANb
gopmuposanus KomnemeHnyui.

1. WnrepHer-pecypc «Snepnas ¢pusuka B aTepHerey http://nuclphys.sinp.msu.ru/

V. IlepedyeHb OCHOBHOI M JONOJHUTEIbHON Y4eOHOH JUTEepaTypbl, HEOOXOIUMON 1A
OCBOEHHS TMCUHILIMHBI
a) OcHOBHas IUTEparypa:
1. bpayn Anekcanap ['eoprueBud.AToMHas U siepHas GU3uKa. DIEMEHTH KBAHTOBOU
mexanuku. [Ipaktukym : YaeGHoe nocodue / bpayn Anexcannap I'eopruesuu, JleButnna
N3zabenna ['puropresHa. - 1. - Mocksa : OOO "Hayuno-uznarensckuii iearp MHOPA-M",
2016. - 88 c. - ISBN 978-5-16-010798-1.
Pexwum nocryna: http://znanium.com/go.php?id=502451
2.Myxun K.H. DxcnepumenrtanbHas siaepaas ¢pusuka. B 3-x 1. T. 1. ®u3nka aToMHOTO s/1pa.
CII6.: JIanb, 2009. 384 c.
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll _id=277
3. Myxun K.H. DkcnepumenTtanbHas saepHas usuka. B 3-x 11. T. 3. ®usuka sneMeHTapHbIX
yactuw. CII06.: Jlans, 2009. 326 c.
Pesxxum noctyna: http://e.lanbook.com/books/element.php?pll id=279

0) JononHuTenbHas TUTeparypa:
1. Kanuronos U. M. Beenenue B ¢pusuky sapa u yactun. Mocksa: ®usmanur, 2010.
Pexxum noctyna: http://www.biblioclub.ru/index.php?page=book&id=75503

VI. IlepeyeHsb pecypcoB MH(OPMALMOHHO-TEJeKOMMYHUKAIMOHHON ceTH «HTEepHeT»,

HeoOXOMMBIX /1J151 OCBOEHHS TUCIUILTHHBI
1. Snepnas ¢usuka B MuTepuere http://nuclphys.sinp.msu.ru/

2. DnexTtpoHHas 6ubnmoreka u3narenpcrsa Jlans: http://e.lanbook.com/

3. VYuusepcuterckas 6ubmmoreka ONLINE: http://www.biblioclub.ru/

4. Caiir m3narensckoro goma FOPAMT: http://www.biblio-online.ru/
VII. Meroanueckue ykazaHus JJ1si 00y4al0IIUXCsl 10 OCBOEHUIO IMCHHILTMHBI
— IUIaHbI MPAKTUYECKUX (CEMUHAPCKUX ) 3aHITHUMN:

Cemunap 1: Pemenue 3agau Ha Temy «PaccesiHue 3JIeMEHTapHBIX YacTUI U pa3Mepbl aTOMHBIX

anep». [Ipumepsl 3angau:

1. Anwda-yactunpl ¢ kuHeTHUeckod sHeprueil T = 6.5 MdB ucnbIThIBalOT pezephopaoBcKoe
paccesiHEe Ha sIpe 3070Ta ' Au. Onpegenuts: 1) mapameTp CTOIKHOBEHHs b s anbda-
YacTHIl, HAOIIOAAEMBIX MO YIJIOM B = 900; 2) MUHUMAJIbHOE PACCTOSHUE Imin CONMKEHUS
anbha-yacTuil ¢ sapom; 3) kunerndeckyio (T) u 4) motenrmansayio (E) sHeprun ambda-
YaCTHI] B OTOU TOUYKE.

2. Ilpoton c xuHernyeckoi sHeprueit T =2 M»>B HaneraeT Ha HENOJABMXKHOE SJIPO AU
Omnpenenuth auddepenimaipaoe ceuenue paccesus dafd&l Ha yrom 6=60° . Kak
U3MEHHUTCS BeIMYuHa JU(p(GEpEeHIINaTbHOTO CEUYEeHUSI pPACCesHHs, €CIM B KauecTBe
paccemBaromIero sapa Beopath ' Al?

3. Boblumcnuth cedeHue paccesHUss a -4acTHULBl C KuHeTuueckod sHepruer T =5 M»sB
KYJIOHOBCKHM TIOJIEM sizipa 2 °Pb mog yrimamu Goxbie 90°.

Cemunap 2: Pemenue 3agay Ha TeMmy «OHeprus cBs3u sanep. KamenbHas Monensb siapay.

ITpumeps! 3amau:



http://nuclphys.sinp.msu.ru/
http://e.lanbook.com/books/element.php?pl1_id=277
http://e.lanbook.com/books/element.php?pl1_id=279
http://www.biblioclub.ru/index.php?page=book&id=75503
http://nuclphys.sinp.msu.ru/
http://www.biblio-online.ru/

1.
2.

BplunciauTs yIenbHy0 SHEPTHUIO CBSA3H IS A1pa 2c.
Haiitu sHEprumn otaeneHuss HEUTPOHA U MPOTOHA OT SIAPA 2c,

. 12
3. Haiitu sHepruto otnenenus anbga-yactuisl o ~C.

Cemunap 3: Pemenue 3agay Ha TeMy «KBaHTOBBIE XapaKTEPHUCTHUKH SIACPHBIX COCTOSHUI.

IIpumepsl 3amau:

1.

4.

OnpeIeuTh CIIMHBI U YeTHOCTH OCHOBHBIX COCTOSIHMiT H30TONOB Kuciopona ~O—*0.
Otset: 1/2°, 0", 5/27,0".

Ornpesie/UTh CHHHBI M YETHOCTH OCHOBHBIX cocTostHuUiA siiep oK u 5 Ca. Otser: 3/2" u
7/2" cOOTBETCTBEHHO.

IpenckasaTh MarHUTHBIH MOMEHT Siipa 3,.9C B OCHOBHOM COCTOSHHH, ONHMpAsCh Ha
OJTHOYACTUYHYIO MOJIesb 00omouek. OTBeT: +5, 7944,

TpenckasaTh MarHUTHBIH MOMEHT siipa C B OCHOBHOM COCTOSHMH, OMHpAsCh Ha

OJTHOYACTHYHYIO MoJienb obosouek. OtBet: +0.64 11

CeMnHap 4: Pemienne 3a1a4 Ha TCMY «PagnoakTUBHOCTbY. HpI/IMepr 3aJa4:

1.

2.

AKTHBHOCTB IIpernapara 32p paBHa 2 MkKu. Ckoibko BecUT Takoil mpemnapar? mnepuoi
nosypacnajaa paseH 14.5 cyrtok.

B pesynbrare O -pacnana paaui 226Ra npeBpaifaerca B paaoH “““Rn. Kakoit o0bem
pazioHa TpU HOPMAJBHBIX YCIOBUSAX OyJIeT HAaXOAWUTHCS B paBHOBecHH ¢ 1 T pamus?
[Mepron nmosypacmaza 226Ra T12(Ra) = 1600 ner, 222Rn - T12(RN) = 3.82 qus.

222

VYaensHOE copep)kaHue H30TOIA “c, YCBOCHHOTO JIEPEBOM TIPH €r0 JKU3HH, 3aTeM
YMeHbIIaeTCs BCIEACTBUE [3 -pacmazia ¢ mepronoM momypaciaga 5700 ner. OnpenenuTs
BO3PACT JEPEBSHHOTO MpenMeTa, OOHAPYKEHHOTO MpPHU PACKOINKAaxX, €CIU YyHAelbHas
aktuHOCTs 'C 3TOrO npeamera cocraBisier 0,1 OT  ymenbHOW aKTUBHOCTH
CBEXECPYOJICHHOTO JIepeBa.

Ucnons3ys ¢opmyny Baiinzekkepa, ONEHHTb, Ha4MHAs C KAaKOro MacCOBOTO 4YHCIIA
CTaHOBHUTCS IHEPIreTUYECKU BO3MOXKHBIM @ -pacmaj. Oteer: A>150.

OneHnTs MEPHOJ TONypacnana pPajuOaKTHBHOTO SApa, MCITYCKAIOMIETO O -YaCTHIBI C

sHeprueit 1 MsB, eciu sapo “5Th umeer mepuon nonmypacnana T =1.4-10 ner u

UCIyCKaeT o -yacTUIlbl ¢ 3Heprue 4 M»eB, a mns snpa 2;2 Po mepumon momypacnanaa
T=310"cu E, =8,8 MaB. Otser: T =3.2-10* ner.

Cemunap 5: Pemenue 3anau Ha temy «Jlenenue sanep. Snepusie peakuun». [Ipumepst 3anay:

1.

2.

C nomornsio popmyssl Beiiizekkepa
a. Bpruncnure 5sHepruto, BBICBOOOXKIAEMYIO TIPH JICJICHUM sApa 287 ya Ba
OJIMHAKOBBIX OCKOJIKA.
b. Haiigure KpuTHUECKOE 3HAYCHUE Z?/A, [IPU KOTOPOM CTAHOBUTCS DHEPIreTUUECKU
BO3MO>KHBIM JIEJICHHE A]Ipa HA ABa OJMHAKOBBIX OCKOJIKA.
Bo3MoxHBI 1M peakiuu:
1. a+'Li >"B+n;
2. a+"C— “N+d
MOJ] ICHCTBHEM ¢ -4acTHII C KHHeTHYecKoi sHeprueit 1, =10 MaB?

OtgeT: 1. Bo3MokHa, 2) HEBO3MOKHA.
Borancauts mopor peakmun: N + o — O + p, B AByX ciyuasx, ecii HameTaoieit
JaCTHIICH ABIISIETCS:

1) «-uvactuma, 2) sapo YN Ouneprus peakunn Q = 1.18 M»B. OObBsCHUTH
pe3yJbTar.
Onpenenutb, Kakyl0 MUHHUMAJbHYIO SHEPTHI0 JOKEH HMMETh MPOTOH, 4TOOBI cTana
BO3MOKHOH peaKLus



p+d —>p+p+n.
Cemunap 6: Pemenue 3amay Ha TeMy «OJE€MEHTapHbIE YaCTHUIBI U MX B3aUMOJICHCTBHEY.
IIpumepsl 3amau:
1. Kakas MuHuMManbHas KMHETHYeCcKas HSHEPIvs 4YacTHIl KaKJOrO M3 CTAJIKUBAIOLIMXCS
IIY4YKOB PP - «xomwmaiigepa HeoOXoaMMma Uit OPOTEKAHWS peakuui: 1)

P+PoQ +Q7; 2) p+ ﬁ—)io+/\; 3) P+P—>A+A? Duepruu noxos
wacrun: M c*=938,27 MoB, m, c*=1672,43 M>B, m_,c* =1192,55 M>B,
m,c? =1115,63 M>B.

2. Haiitu, KakMe W3 CaMbIX TSKEIBIX SAEP M aHTHSAIEP MOTYT 00pa3oBaThCsl B PEAKIHH
. 12
P+ P npu coymapennu nporona c¢ oueprueil E =3-1079B c menomsmkHbM

IIPOTOHOM U Ha BCTPEUHBIX MTyYKaxX MPOTOHOB, YCKOPEHHBIX 110 TAKOH K€ IHEPIHUH.
3. Ompenmenuts wactMibl X , 00pasylomuecs B CIHEAYIOMUX PEAKIMAX CHILHOTO

prammogeiicteus: 1) 7 +P—o>K +p+X; 2) K +po>Q +K +X: 3)
P+pPo>E +7"+X .
4, Moryr 1m  cmemyloume — peakmmm: 1) 7 + P> K +E +KT o 2)

7+ p— A"+ 0; 3) K'+n—>2" +7° IPOUCXOIUTL B PE3YJbTATE CHIIBHOIO

B3aMMOJICHCTBHSI.
— cOOpHUKU 3a0aY
1. Co6opuuk 3amau o obuiemy kypcy ¢usuku. Y.3 AtomHas u siaepHas ¢usuka. CTpoeHue
BemectBa./[Tox pen. B.A. OBunnkuna. M.: ®uszmatkaura, 2009.-512 c.
2. Cagenbes 1.B. Coopuuk BorpocoB u 3agau mo ooueit ¢pusuke. CII0.: Jlans, 2005.-288c.
3. HUponos U.E. 3agaun no o6meit pusuxe. M.: bunom, 2001. — 432c.
4. CoOopHuk 3amau no obmeMy kypcy ¢usuku. B 5 1. Ku. V. Atomuas ¢usuka. Ousuka
sapa u snemenTapubix yactull / [lox pexn. J[. B. CuByxuna. M.: ®U3MATIJIUT; JIAHD,
2006. - 184 c.
— MemoouuecKue peKOMeHOAyuu no OPZAHU3IAUUL CAMOCMOAMENbHOU padomul CMyO0eHmogs:
1. U3yuuth peKOMEHAYyEeMYIO JIUTEPATypy.
2. IIpocmoTpeTs 3aaun, pa30OpaHHBIE HA AyAUTOPHBIX 3aHITHUSX.
3. Pa3zoOparb 3amauM, pEKOMEHJIOBaHHbIE MperojaBaTesieM Uil CaMOCTOSTEIbHOIO
peIIeHHsI, UCTIONB3YS, P HEOOXOMMOCTH, TIPUMEPHI PEIICHNS aHAJIOTUYHBIX 33/1a4.
4. O6cyanuTh npoOIeMbl, BO3HUKIIINE IPU PEIIEHUH 33/]1a4 C MPEToAaBaTeNIeM.
Tpebosanusn k peiimunz-konmponarw. B TeueHune cemecTpa ABa pa3a (Ha MOJYJIbHBIX HEAENAX)
HE00X0IMMO:
1) chmate mpenojaBaTeN0 pEIICHHS JOMAIHMX 3a/a4, MOJYYEHHBIX W3 yKa3aHHBIX
COOPHHKOB 3ajad,
2) OTBETUTH Ha TEOpPETHYECKHE BOTIPOCHI. [Tpumepsr BOTIPOCOB
(http://nuclphys.sinp.msu.ru/misc/questions.htm):
1. CocraB u pa3mep sapa. N-Z auarpaMma aTOMHBIX sIIEp.
2. Macca u sHeprus cBs3u sapa. @opmyna Baiinzekkepa.
3. PajmoakTHBHBIN pacna saep. 3aKOHBI paJHOaKTHBHOTO paciaja sjpa.
4. Anbda-pacnan. KymoHoBCKUi 1 EeHTPOOEKHBINH Oapbephl.
5. bera-pacnaa. DxcriepuMeHTaIbHOE OOHAPYKEHHUE (AaHTH ))HEHTPHHO.
6. T'amma-miepexojibl B siipax. DNEKTPHUECKUE U MarHUTHBIE TaMMa-TIePeXoIbl.
7. JleHTpoH - cBA3aHHOE COCTOSIHME HEUTPOHA U MPOTOHA.
8. CBoiicTBa HYKJIOH-HYKJIOHHOTO B3aUMOJCHCTBUSI.
9. Me3oHHas TeOpHUs SACPHBIX CHIL.
10. SnepHble peakuuu. 3aKOHBI COXPaHEHHsI, KHHEMATHKA.
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11. Mexanusmsl siaepHbIx peakiuil. [Ipsmele peakiuu. CocTaBHOE sIpO.
12. Jlenenue siaep.
13. Mogensb siiepHbIX 000JI0YEK.
14. OnHOYacCTUYHBIC U KOJUICKTUBHBIE BO30YKICHUS sIEP.
15. ®ynnamenTanbhble yacTuibl CTaHIaApTHON MOAENU
16. 3akoHBI cOXpaHEHHUS B (U3UKE YACTHII.
17. YacTuupl 1 aHTUYACTHULIBIL.
18. Pe3oHaHCHBIE YaCTUIIEL.
19. DnekrpomarHuTHBIC B3auMoaeicTBrs. CTPyKTypa HYKJIOHA.
20. N3ocnuH. M30CIMHOBBIE MYJIbTHUILIETHI.
21. CtpanHocTtb. PoxxieHue u pacmaji CTpaHHBIX YaCTHIL.
22. CunbHble B3anmoerictBus. KBapku. ['mroonsl. 1[Ber.
23. KBapkoBast cTpykTypa aapoHoB. bapnonbsl. Me30HBI.
24. Cnabsbie B3aumoaeicTBus. [IpomexyTouHbie O030HBI.
25. CnaOble pacrabl JENTOHOB U KBaPKOB.
26. IIpoctpancTBeHHast UHBepCUsi. P-ueTHOCTb.
27. 3apsoBoe compspkeHue. 3apsgoBas yueTHocTh. CP-unBepcusi.
28. O6pamenue Bpemenu. CPT-teopema.
29. ®yngaMeHTambHBIE B3auMo/eicTBus. O0benuHenne B3aumoeiicteuii. [Ipodiema
HECTaOUIIbHOCTH MIPOTOHA.
30. Hykneocuntes Bo BeeneHHOU. SnepHbIe peakiiuy B 3Be3/aX.
31. Kocmuueckue myun. COCTaB U MPOUCXOXKICHUE.
VIII. Ilepeyenn megaroru4eckux U HHQPOPMAIHOHHBIX TEXHOJIOTHIA, HCMOJIb3YyeMbIX
NPH OCylIeCTBJIEHHMH 00Pa30BATEJLHOI0 Mpolecca Mo JUCHUILINHE, BKJIKYas NepeyeHb
NpPOrpaMMHOr0 ofecnedyeHuss ¥  HH(POPMAIHOHHBIX  COPABOYHBIX cucTeM (Mo
He00X0IUMOCTH)
JIGKIIMOHHBIN KypC COMPOBOXKAAETCS TPE3CHTAIMAMH W TpUEMaMH BH3yalIH3allly,
KOTOPBIE BHITIOTHSIOT CAMH CTYICHTBI, JIEKIIUIMU-TUCKYCCUSIMHU.
NubopManlMOHHBIMA ~ TEXHOJIOTHSIMHU,  HCIOJIB3YEeMBIMH TPH  W3YYCHUU  JaHHOU
JTUCIUILIAHBIL, SBIISETCS TOCTYI K CIEIYIOIIUM 3JIEKTPOHHBIM OUOIMOTEYHBIM CUCTEMAM:
3bC «MH®PA-M» http://www.znanium.com
ABC «YuuBepcuterckas 6ubmorexa OH-TAVTH» http://www.biblioclub.ru
9BC «JIAHb» http://e.lanbook.com
IIporpammHoe ob0ecnievyeHue:
1. Microsoft Office 365 pro plus
2. Microsoft Windows 10 Enterprize
3. Google Chrome
IX. MaTepuajibHO-TeXHHYecKast 6a3a, HeoOXoaMMAs IJIl OCYIIeCTBJIEHUSI
00pa30BaTeIbHOr0 MpoIecca Mo JUCIHUIINHE

JlexumonHas 1 MukepHsiii mynsT Yamaha | Google Chrome — 6ecrtatHo
aymuropus Ne 226 | MG-124C Kaspersky Endpoint Security 10 ans
(170002 Teepckast | 2 AyaTUOKOMIUIEKT (MHUK. Windows — AkT Ha nepena4y rnpas
0011., . TBeps, MyJbT, aKyCT. YCUIIUTEIb, No2129 ot 25 okts6pst 2016 T.
CanoBblii TIep., 1. | aKyCT. CUCTEMA, MS Office 365 pro plus - Akt
35) paarocucTema) npuema-niepenadu Ne 369 ot 21 utons
3 HTepakTHBHAs cUCTEMA 2017
SMART Board 660i4 Microsoft Windows 10 Enterprise -
4 MynbTuMeuitHbli poekTop | AKT npuema-nepenadu Ne 369 ot 21
Epson EB-4850WU c utons 2017
MOTOJIOYHBIM KPEIUIEHUEM
5 TenekOMMyHUKAIIMOHHBIN
mkad ITK-M-18.6.6-3AAA ¢



http://www.znanium.com/
http://www.biblioclub.ru/
http://e.lanbook.com/

MOJIKAMH

6 TeneKoOMMyHHUKallMOHHBIN
mkad [IITK-M-18.6.6-3AAA ¢
MOJIKAMH

7 DKpaH HACTEHHbIN
ScreenMedia 213*213 (M082-
08156)

8 Kommerorep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-RW/W7S/mMouuTOp
E-Machines E220HQVB
21,57

9 KomrutekT yueOHOM Mebenn
Ha 110 mocaioyHbIX MeCT

VuebHas 1. Kommurexr yuebnoit mebenu | Adobe Acrobat Reader DC —
aynutopust Ne 218 | Ha 25 mocaiouHBIX MECT. OecriaTHO

(170002 Teepckas | 2. Dxpan Hactenubiit 153x203 | Microsoft Windows 10 Enterprise -
0011., . TBepb, 3. IlepenocHoit  koMIUIeKT | AKT npuema-niepeaadu Ne 369 ot 21
Canoseriii miep., 1. MYJIbTUMEIUNHON TEXHUKHU. utoiist 2017

35) Kaspersky Endpoint Security 10 ans

Windows — Akt Ha niepeiauy mpas
No2129 ot 25 okts16ps 2016 T.
Google Chrome — 6ecriatHO

MS Office 365 pro plus - Akt
npuema-niepenaun Ne 369 ot 21 urons

2017
IMoMemeHus 1JIsi CAMOCTOATEILHOM PadoThI:
HaumenoBanue OcHaIIEeHHOCTH MOMeIeHU 115 IIepeyeHb JTMIIEH3MOHHOTO
MoMelleHu i CaMOCTOSITEJIbHOH PadoThI MPOTrPaMMHOI0 00ecTIeYeH .
PexkBu3zuThI

MOATBEPKAAIIIETr0 TOKYMEHTa
ITomenieHue s | 1. Kommerorep RAMEC STORM Adobe Acrobat Reader DC -
CaMOCTOSITENbHON C2D 4600/160Gb/ 256mB/DVD- OecruiatHo
paboThI, y4eOHast | RW +Momnwutop LG TFT 17" Cadence SPB/OrCAD 166 -
ayAUTOPHsl JUBL | | 1753S-SF — 12 mT locynapcTBeHHbI  KOHTPAKT — Ha
NIPOBEICHUs 3aHATHH | 5 My b THMe MBI KOMITEKT TIOCTABKY Jmueﬂsncl)ggmx
JICKITAOHHOTO ~ THIIA, . MPOTPaMMHBIX  TTPOIYKTOB -
3aHATHN yueOHoro flaced (Bapuant No 2) F?(/Bg or " I[yKT15.06.2009

[IpoexTop Casio XJ-M140,

CEMHHAPCKOI0 THIIA, . ) Google Chrome - OGecmiarsHo
KypPCOBOTO HACTCHHBII MPOCKIL. SKpaH Lumien | 10 -°sE pevelopment Kit 8 Update
IPOEKTHPOBAHHS 180*180. noyr6yk Dell N4050. 45  (64-bit)y -  GecrtatHO
(BBITIOJTHEHHUS cymKa 15,6", Mbib Kaspersky Endpoint Security 10 st
KypcoBsix  pa6or), | 3- Kommyrarop D-Link Windows — Axr Ha miepeady mpas
IPYIIOBBIX u | 10/100/1000mbps 16-potr DGS- Ne2129 or 25 oxrs6ps 2016 .
WHIUBUTYTBHBIX 1016D Lazarus 140 -  OecruiatHO
KOHCYJIbTAIUH, 4. Buneokamepa IP-FALCON EYE | Lego MINDSTORM EV3 -

TEKYIIEro KOHTPOJIS
U IPOMEXYTOUHOU
aTTecTaluy,

FE-IPC-BL200P, OnJlaiin Tpeiin OecraTHO
000 Mathcad 15 MO10 - Akr

5. Buneokamepa IP-FALCON EYE | TPIOCTaBIIEHHs TIpaB HC00000027




MIPaKTHKH,
KomnberotepHsiit
Kiacce (husuko-
TEXHHUYECKOTO
(dakynpTera.
Komnerorepnas
nabopaTopus
POOOTOTEXHUUECKUX
cucteM Neda
(170002 Tsepckas
0011., . TBeps,
Canosslii niep., a. 35)

FE-IPC-BL200P, OnJlaiin Tpeiin
000

6. /leMoHCTpaimoHHOE
obopynoBaHue
«LegoMidstormsEV3»

7. KommexT yueOHoi mebenu

KOMIIJICKT

oT 16.09.2011

MATLAB R2012b - Akt
npenocrarnenus mpas Ne Us000311
oT 25.09.2012

Microsoft Express Studio 4 -
OecruiaTHo

MiKTeX 29 -  GecruiatHo
MPICH 64-bit —  GecruiatHo
MSXML 4.0 SP2 Parser and SDK -
OecruiaTtHo

Microsoft Windows 10 Enterprise -
AxT npuema-niepeaun Ne 369 ot 21
HIOJISI 2017
MS Office 365 pro plus - Axr
npuema-riepenaun Ne 369 or 21
urorst 2017

X. CBenenust 00 00HOBJIeHUH padoueli MPOrpaMMbl AU CLMILINHBI

Nem.m.

O0OHoBJIEHHBIH pa3aen
padoyeii nporpaMMsI

Onucanne BHeECEHHBIX H3MeHeHHii

JlaTa u NpoToKoJI 3acegaHus
kadeapsl, yrBepAnBIIETr0

AUCHUIIIINHBI (I/IJII/I N3MCHCHUSA
MO1YJIsA)
1 Paznen IV PexBusuter «llonoxkenus o [Iporokon Coera ®TD

PENTUHIOBOM cucTeMe 00yUeHUs
U OLIEHKH KayecTBa yueOHOH
pabotsl ctynenToB TBI'Y» u
«[Tonoxenust 0 IPOMEKYTOUHOU
aTTecTaluu (3K3aMeHax U
3aueTax) cryaeHTtoB TBI'Y»

Ne5 ot 31 okTsi6pst 2017 1.

2 Paznen IX

OcHallleHHOCTb ayIUTOPHOTO
dbonma a1 mpoBeaeHUsT y4eOHbIX
3aHATHI U CAMOCTOSITEIIbHOU
paboThI CTYIEHTOB COTTIACHO
«Cmpasku MTO OOIT ...»

[Tporokon Cosera ®TD
Ne5 ot 31 okTs16ps 2017 ¢




