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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

Juctummaa «®du3nka aTOMHOTO siipa M 3JIEMEHTAPHBIX YaCTHUID) 00ECIIeYnBaeT Ha COBPEMEH-
HOM ypOBHE MPHOOPETCHHUE CTYICHTAMH 3HAHUM M YMEHUN ONMUCAHUS CBOMCTB U MOJIEJIECH aTOM-
HOT'O sijpa, TEOPETUYECKOE H3YUYEHHUE NPOLIECCOB B3aUMOACHCTBUN M NPEBPALIEHU aTOMHBIX
AJIep U IEMEHTAPHBIX YACTHUII, 3HAKOMCTBO C OCHOBAaMU SJIEPHOM SHEPTETUKH, MIOJTYyUYECHUE NPE-
CTaBJICHHUH O SAEPHBIX PEaKIUAX B aCTPOYU3NYECKIX OOBEKTaX.

2. Mecto nucunninnel B ctpykrype OII 6akanaBpuara

Jucuunnrza «Pu3nuka aTOMHOTO A1pa U 3JEMEHTAPHbIX YAaCTHUID» OTHOCUTCS K 0a30BOM 4YacTH
bnoka b1 u sBnsercs yacteio moaynsa «O0miast pusukay. JlaHHBINA Kypce SBISETCS 3aKITIOUUTENb-
HOM 4acThIo 001Iero Kypca (U3MKH U OCHOBBIBAETCS] HA 3HAHMSIX, MOJIyYEHHBIX CTYIEHTAMU MU
U3yYEHUH TPEIBIAYIINX Pa3/IeioB 001ero Kypca GU3uKu. 3HaHUS U HABBIKHU, MTOJTyYCHHBIE TIPU
W3Y4YCHUH JUCHUILINHBI « DU3MKa aTOMHOTIO Spa U JIEMEHTapHBIX YaCTHIDY, UCIIOJIb3YIOTCS IIPU
U3yUYEHUH KYPCOB TEOPETUUECKON (HU3UKU «DneKkTpoauHamMukay «KBaHTOBas MeXaHUKa,
«TepmonnHamuka 1 craTucTudeckas pusznka» u «Pusndeckas KUHETHKa», a TAKXKe psAAa CHely-
IBHBIX (PU3UYECKUX TUCLUTUIMH.

3. [lnanupyemble pe3yabTaTbl 00yYeHUsI N0 JUCHMILINHE, COOTHECEHHbIE C MJIAHUPYEMbI-
MU pesyJbTatamu ocBoenusi OIl 0akanaBpuara

[Iponiecc u3yueHus: MUCIUIUTMHBI HAMIPABJICH Ha (DOPMHUPOBAHUE CIEIYIONINX 3JIEMEHTOB
komrieTeHuii B coorBeTcTBUU ¢ PI'OC BO, OIl BO um npuoOpeTeHus CIEenyomuX 3HAHHMH,
YMEHUM, HABBIKOB U (MJIM) ONBITA IEATETbHOCTH:

®opmupyemasi KoMile-
TeHIHs
(ko m popmyaMpoBKa)

HNupukaTop AocTHIKEHHSs
KOMIIeTEHLIMH
(koa u popmyIHpPOBKA)

Ilepeuennb
IVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHus

Oo6menpodeccuoHalbHbIE KOMIIETEHIIUN

OIIK-1

CnocoOeH  HCIOJIB30BaTh
MTOJIOXKCHUS, 3aKOHBI M Me-
TOJIBI €CTECTBEHHBIX HAYK H
MaTeMaTHK¥ I PEIICHUS
3a7a4  MH)XEHEpPHON nes-
TEIBHOCTH.

NJ-OTIK-1 1

3HaeT (yHIAMEHTAILHBIC
3aKOHBI TIPUPOJIbI B OCHOB-
Hble (pHU3MUECKHUE U MaTe-
MaTHYCCKHUE 3aKOHBI.

3HaTL:

- OCHOBHBIE XapaKTEPUCTUKH HYKJIOHOB U SIIEP;

- OCHOBHBIE CBOMCTBA U ME30HHYIO MHTEpIpETa-
LUIO SIEPHBIX CUIT,

- OCHOBHBIE II0JIOXKEHHS KaleabHOU U 000104€eu-
HOM MojeneH apa;

- OCHOBHBIE 3aKOHBI M MEXAHW3MBI CLIOHTAHHBIX
MIPEeBPAICHUI aTOMHBIX SIIEP;

- OCHOBHBIE THIIBI 1 MEXaHU3MBI SICPHBIX peak-
U, 3aKOHBI COXPAHEHHUS B SIIEPHBIX PEAKITUIX;

- OCHOBHBIE 3aKOHOMEPHOCTHU PEaKIHil IeJICHUS U
CUHTE3a SiIep, OCHOBBI SICPHON SHEPTETUKH;

- KITaCCU()UKALIUIO ¥ XapaKTCPUCTHKH JICMEH-
TapHBIX YaCTHUL], KBAPKOBYIO CTPYKTYPY aJApPOHOB;
- METOJIbI CTATUCTUICCKON 00pabOTKH pe3yiIbTa-
TOB M3MEPCHUS B (PH3UUCCKOM MPAKTUKYME.




®opmMupyemast KomIIe-
TeHLHs
(ko u popmyaMpoBKa)

NupnkaTop nocTuskeHust
KOMIIeTEeHIIMH
(koa u popMyIMpPOBKA)

Ilepevyenn
IJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHUs

NA-OIK-1 2

Crocoben mpuMeHsTh (hu-
3MYEeCKHE 3aKOHBI U Mare-
MaTHUYECKHE METONbI IS
peUICHUs 33a7a4 TeOpEeTH-
YeCKOr0 W TPHUKIATHOTO
xapakrtepa.

Ymerth:
- pemats 3a7a9u 10 OCHOBHBIM TeMaM Kypca.
- TIOJI30BATHCS CITPABOYHOM JINTEPATYPOil.

Baaners HaBbIKAMM:

- OIMCAHUS U OOBSICHEHUS SIBICHUH SIePHON
(1136370478

- HaITMCAHMsI PEAKIUi MPEeBpaICHHS sIep U
3JIEMEHTaPHBIX YaCTHI;

- ACTIOJTb30BaHUS 3aKOHOB COXPaHEHUS;

- IPUMEHEHUS METOJI0B 00pabOTKH U aHAJIH-
3a 9KCIEPUMEHTAJILHON U TEOPETUYECKON
¢dbm3udeckoit napOpMaIIm.

NA-OIIK-1 3
JleMOHCTpUpYET  HaBBIKH
WCIIONB30BAaHUSL  3HAHUM
(PM3UKHM ¥ MAaTEMATHKH TIPU
pPEIIeHNH  TPaKTHYECKUX
3a/1ay.

Ymern:

- TIOJIb30BAThCSI OHJIAWH 0a3aMH JAHHBIX 10
SepHON (U3MKE U PU3HMKE JJI. YACTHUII.
Baaners HaBbIKAMM:

- YHCJICHHOW OIEHKH PE3YJIbTAaTOB PEIICHHS
3aj1a4 B 00J1aCTH AACpHON HU3KUKH U HUUKU
9JIEMEHTAPHBIX YaCTHII.

4. O0beM, CTPYKTYpPA U COJAepKAHNE TUCHUNINHBI

OO6mast TpyJ0€MKOCTh JUCITUIUIMHBI COCTABIISIET 3 3a4eTHhIe eAMHUIBI, 108 akam. 4acos.

Ne Tembl (pa3aenbl) Buab! yueOHbIX 3aHATHIA, DopMbI TEKYILIETO KOH-
n/n AUCHMILIUHDI, BKJIIOYAsI CAMOCTOSITE/IBHYIO Pa- | TPOJISI yCIIeBAeMOCTH
UX cofep:KaHue = 00Ty CTYIEHTOB,
g U UX TPY/I0€MKOCTh ®opma NpoMeKyTOTHOIH
H (B akafieMH4eCKHX 4acax) aTTecTanMu
o (o cemecTpam)
Dopmbl 90 u JIOT
KonTakTHasi padora
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1 Beenenue. Ctpykrypa u 6 | 4 ) 0.6 ) WnpuBupyansHble KOH-
CBOMCTBA aTOMHBIX SIEP ’ CyJIbTAlNH
) Mopenu aTOMHBIX s1€ED, 6 | 4 5 0.6 ) WnpuBupyansHble KOH-
SIIEPHBIE CUIIBI ’ CyJbTaLH
PannoakTMBHOCTB, CITOH-
3 |TaHHBIE IIPEBPALLECHUS 6 5 2 0,8 2 KonTponbHas paboTa
aTOMHBIX fAlep
4 S nepHble peakuuu, OCHO- 6 | 4 3 0.8 ) WnpuBuayanpHble KOH-
BbI SJICPHOM SHEPrEeTUKHU ’ CyJbTaluH




3neMeHTaprle YaCTHUIbI,
5 |knaccudukanus, xapakte-| 6 | 4 | 2 0,4 2
PUCTUKH

WHnuBuIyanbHBIE KOH-
CyJbTaIlH

DyHIaMEeHTaIbHBIE Ya-
CTUIIBI N BSaHMOHCﬁCTBHH,
6 |cucTeMaruka 3JIeMeHTap- | 6 5 2 0,6 2
HbIX 4aCTHII, KBapKOBaSI
MOJIETb aJPOHOB

WHnuBuIyanbHBIE KOH-
CyJbTaINH

CoBpemeHnnsie actpodu-
P pod WNHnuBuIyanbHBIE KOH-

7 |3u4ecKue mpeAcTaBiIeHus | 6 4 2 0,6 2
CyJIbTallun
1 MOJCIIHN
] HepCHeKTI/IBBI o0bennHe- 6 4 2 0.6 2 MuaauBuyanbHble KOH-
HUS B3aUMOAeCTBUHI ’ CyJbTaIlH
2 105 33,5 Ox3aMeH
Bcero 3a 7 cemectp 34 | 17 7 10,51 49,5

Conep:xaHue pa3iesioB JUCHUIIHHBI:

1. BBegenue. CTpyKTYypa U CBOCTBA aTOMHBIX sijiep.

®opmyna Pesepdopaa. Onsiter ['elirepa 1 MapcneHa mno paccesHuio anb(ha-yacTull, siAepHas
MOJIETb aTOMa, OLIEHKa pa3Mmepa sanapa. OTKpPhITHE MPOTOHA U HEUTPOHA, MPOTOH—HEUTPOHHAS
Mozelb siapa. HyKmoHBl M MX XapaKTepUCTHUKH, 3apsii U Macca aTOMHOIO Sipa, U30TOMHBIE U
n300apHble HYKIUAbI, MacC-CIIEKTPOCKOINHUS. DHEPIUsl CBSI3U U YCTOWYUBOCTD AJEp, aHAIHU3 3a-
BUCUMOCTU YAEJIbHOW 3Hepruu cBsi3u. CINHUH U MArHUTHBIA MOMEHT siipa, MPOCTPAHCTBEHHAs
4eTHOCTh. Pasmepnl u dopma siaep. Onbitel Xodmraarepa, pactpeneieHne 3apsaaa B sSape H
HYKJIOHE.

2. Moaenu aTOMHBIX s1/iep, siiepHble CHIIbL.

KanenbHas Mmonens supa, nmoaysMmnupudeckas popmya Beiimzekepa s SHEPTUH CBA3U. DHEP-
T'Hsi CHMMETPUH, MOJIeNb siAepHoro (epmu-raza. Marndyeckue ymcia, MOAEb SAECPHBIX 000I10-
yeK. OrpaHn4eHHOCTh OAHOYACTUYHOM MOJIeNH, 00O0OIIeHHAs MOJeNb. XapaKTepUCTUKHU siiep-
HBIX CHUJI HA OCHOBE aHaJin3a 3aBUCUMOCTHU yﬂeﬂbHOﬁ OHCPTHUU CBA3U d4Apa U MOACIU I[eﬁTpOHa.
OnBbITHI IO HYKJIOH—HYKJIOHHOMY PacCesHuI0, MOTEHINall B3auMoaeicTBus. M3ocnuH sapa, u3o-
TOMUYCCKAsA MHBAPUAHTHOCTb AACPHBIX CHUIIL. Me3zonnasa TCOpHUA AACPHLIX CUJI, TOTCHIHAJI IOxa-
BBI.

3. PaainoaKkTHBHOCTDb, CIIOHTAHHbIE NIPEBPallleHUS] ATOMHBIX siep.

3aKOHOMEPHOCTH U OCHOBHBIE THIIbl CIIOHTaHHBIX IPEBPALICHUI aTOMHBIX SA1Ep, paAHOAKTHB-
HbIE CEMENCTBa, BEKOBOE paBHOBecHe. Ajb(a-pacnaj siaep: IMIUPUYECKUE 3aKOHOMEPHOCTH,
CIEKTp Ol-pacraja, TOHKas CTPYKTYypa, ATMHHOMPOOESKHBIE O.-4aCTHUIIbI, TEOpHUs ajb(a-pacraja.
Bera-pacnan simep: skcnepuMEHTaIbHBIE JaHHBIE, HEMPEPBHIBHOCTh CHEKTpa [-pacmana, TEOpHs
@®epMu, paspellleHHbIE M 3alpelleHHble Nepexo/bl, HECOXpaHeHHe YEeTHOCTH Mpu [-pacmaje,
onbITel By. Heitrpuno, onbiT Pelineca u KoysHa. DnekTpoMarHUTHbBIE IEPEXOBI SAEP: SAEPHOE
Y-U3JIy4YEHHE, BEPOSATHOCTh PaJUAllMOHHBIX NEPEXOA0B, KOHBEPCUOHHBIE MEPEXO/bI, BEPOSTHO-
ctu. S aepHsbiil ramma-pe3oHanc. COHTaHHOE JEJICHUE AJIep: MEXaHU3M, KPUTUUECKUN IMapaMeTp
JIEJIEHUs, SHEPTUS U NPOAYKTHI AeleHUs. [[pyrue BuAbl CHIOHTAHHBIX IIPEBpAIICHUN siiep: Kia-
CTEpHBIA pacmaj, 3ama3iblBaloIINe MPOTOHBI U HEUTPOHBI. NZ-TuarpamMma: cTaOWUIbHBIE U pa-
JTMOAKTUBHBIE s1/Ipa, JOPOKKa CTAOUIBHOCTH, OCTPOB CTAOMILHOCTH.

4. SinepHble peakuuy, OCHOBBI SIACPHON JHEPreTHKH.
Onpenenenne, MpUMepsl U KIacCU(PUKAIMS SACPHBIX peaKIuii. 3aKOHBI COXPAHCHUS. Kune-
MaTHKa SIIEPHBIX PEaKLuil, MOPOT peakuuu. MexaHu3Mbl AEpHbIX peakuuid. CeueHne peakiui,
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UIYIIUX 4Yepe3 cocTaBHOE snpo, ¢popmyna bpelita—Burnepa. Peakiiuun Ha HeWTpoHax, JejieHUE
aTOMHBIX s/Iep, LenHas peakuus aeineHus. OU3nueckre OCHOBBI SACPHOTO PEaKTopa, NPHUPOJ-
HBI peakTop B Oky10. Bocrpon3BoaCTBO siIepHOTO TOIWINMBA, Opuepsl. MI30TONMHBIE HCTOYHUKN
sHepruu. [IpoOaemsl siiepHOl SHEPreTHKHU. Peakimu cuHTe3a Jerkux saep, TepMOsIepHbIA CHH-
T€3 B MPUPOJE, YIPABISEMbIA TEPMOSACPHBI CUHTE3, MPOOIEMbl TEPMOSIIEPHON SHEPTETUKH.
Mexnynapoansiii npoext UTOP.

5. DieMeHTapHBIE YaCTHIbI, KJIACCH(PUKAIUSA, XaPAKTEePUCTUKH.

DneMeHTapHbIe YaCTHIIbI, CYObsIIEPHBIA «300MapK», OCHOBBI KiacCU(pUKalUuU (JIEITOHBI, ME30-
HBI, 0apHOHBI, PE30HAHCHI, KATHOPOBOYHBIE 0O30HBI), YACTHUIBI M AHTUYACTHUIIBI. XapaKTePUCTH-
ki yactull. CHMMETpUH M 3aKOHBI COXpaHEHUs B (M3MKE AJIeMeHTapHbIX yacTull. Hapymienue
3aKOHA COXPAHEHUS YETHOCTH B CIIA0BIX B3aUMOJICHCTBUSX, KOMOMHUPOBaHHAST YeTHOCTH, CPT-
Teopema.

6. dyHnaMeHTAJbHbIE YACTHIBI U B3aMMO/IeiicTBUS, CHCTEMATHKA 3JIeMeHTAPHBIX YaCTHIL,
KBapKoOBasi MO/ieJIb a/IPOHOB.

OCHOBBI CHCTEMATHKH YacTHUIl, W30MYJbTUIIETH U SU(3) MyJIbTHUIUIETHI TIO apoMaTaM JIETKHX
KkBapkoB. DyHIaMeHTaNbHBIE (DEPMHUOHBI, XapaKTEPUCTUKH KBAPKOB, KBAPKOBasi CTPYKTypa aj-
poHoB. LIBeT u rmoonbl, kKoHpaltHMeHT. Cnabbie B3aumonencTBusi, W- U Z-0030HBI, XUTTCOB-
CKHii 0030H.

7. CoBpemeHHbIe acTpodu3NUYeCKUEe MPEICTABICHUS U MO EJIH.

Bosnbiioli B3phIB, NepBbIE «MTHOBEHUS» BcCeneHHo#, 103BE3HbIN CUHTE3 siaep. SIepHble peak-
IoIUM B 3BEC3aX. CTaI[I/II/I KHN3HU 3BC31. Kocmuyeckoe N3JTY4YCHUC, IpUPOJa U COCTaB NMECPBUYHOIO
Y BTOPUYHOTO U3TyUYEHHH.

8. IlepcnekTHBBI 00bEIMHEHNSI B3AUMOAECTBHIA.

B3aumoneiicTBust B (hU3HKe AIEMEHTApPHBIX YacTUll, (pyHAaMEeHTaIbHbIe 0030HBI, KOHCTAHTHI U
pamuycel B3aumojaecTBuid. COeraroniuecss KOHCTAHTBI, MOJIEH W MEPCIEKTHUBBI 00HhETMHCHUS
B3aUMOICUCTBHI.

5. O0pa3oBaTe/ibHbIE TEXHOJOTMH, HCIOJIb3yeMble MPH OCYIIeCTBJIEHNH 00Pa30BaTEJILHOIO
npouecca no AMCUMIUINHE

B mporuiecce 00yueHust HCMOIB3YIOTCS ClEAYIONINE 00pa30oBaTeIbHbIE TEXHOIOTHH:

BeoaHas JeknmMs — 1aeT NEpBOE LETOCTHOE MPEACTABIEHUE O AUCLUIIIMHE U OPUEHTH-
PYET CTyZI€HTa B CUCTEME M3YyUYEHMS JaHHOU AUCHUIUIMHBL. CTyJIEHTHI 3HAKOMSTCS C HA3HAYEHU-
€M U 3aJlayaMu Kypca, ero poJjibl0 U MECTOM B CHCTeME YUeOHBIX AMCLUUIUIMH U B CUCTEME I1O/-
TOTOBKHU B 1efoM. JlaeTcst kpaTkuil 0030p Kypca, UCTOPHS pa3BUTUS HAYKHU U MPAKTUKU, TOCTH-
JKEHUS B 3TOU cepe, UMEHA U3BECTHBIX YUCHBIX, U3JIAral0TCs MEPCIEKTUBHBIC HAPABICHUS HC-
cnenoBanuil. Ha 3Toil neKunu BBICKA3bIBAIOTCS METOJWYECKHE U OpraHU3allMOHHbIE 0COOEHHO-
CTH paboThl B paMKax JaHHOW AMCHMILIUHBI, a TAKXKE JACTCS aHAU3 PEKOMEHIYyeMOW y4eOHO-
METOANYECKOU JINTEpaTyphI.

AxkaneMuyeckasi JeKUus (WK JEKIUs 00IIEro Kypca) — Mocie0BaTeIbHOE U3II0KEHHE
MaTepuaia, OCyLIeCTBIsIEeMOe MPEUMYIIECTBEHHO B BHJI€ MOHOJIOra mpemnojaBatens. Tpebosa-
HUS K aKaJeMHYeCKOH JICKIIMH: COBPEMEHHBIN HAay4HBII YPOBEHb U HACHIIICHHAs WH(OPMATHB-
HOCTb, yOeIUTeNbHAs apryMeHTalus, JOCTYIIHAs U MOHATHAs peub, YeTKasl CTPYKTypa U JIOTHKA,
HAJIMYUE SIPKUX MPUMEPOB, HAYYHBIX JOKA3aTebCTB, 000CHOBAHUMN, (DaKTOB.

IIpakTHYeckoe 3aHSITHE — 3aHATHE, MOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUU M
HABBIKOB U 3aKPEIJICHUIO MOTYUYEHHBIX Ha JIEKIIUHA 3HAaHUH.



6. Ilepeyenb WHPOPMANMOHHBLIX TEXHOJOTHI, MCHOJAb3yeMbIX TMPH OCYIIeCTBJIEHUH
00pa3oBaTeILHOIO TMpolecca MO JAUCHUIJIMHE, BKJIKYAs MepevYeHb JHMUIEH3MOHHOIO
NMPOrpaMMHOro obecneyeHusi W HUHPOPMALMOHHBIX CHPABOYHBLIX cHcTeM (NpH
HE00X0UMOCTH)

B mporiecce ocymecTBieHusI 00pa3oBaTEIbHOTO MPOIECCa UCTIONB3YIOTCS:

— 17151 GOPMHUPOBAHUS TEKCTOB MAaTEPUANIOB JJISl IPOMEKYTOUHOM M TEKYyIIEH aTTecTaluu
— mnporpammbl Microsoft Office n u3marensckas cuctema LaTeX;

— JUI1 TIoucKa y4eOHoW yuTepaTypbl Oubnuoreku SApl'Y — ABromaTusupoBaHHas Ouo-
muoteunas nHpopmanmonHas cucrema «kbYKU-NEXT» (ABUC «byku-Nexty).

7. IlepeyeHb OCHOBHOI W JAONOJHUTEIbHON y4eOHOI JUTepaTypsbl, pecypcoB HH(popmanu-
OHHO-TEJIEKOMMYHHKAIMOHHOI ceTn «/HTepHeT», HEOOXOAUMBIX JJIsl OCBOCHMS JUCLH-
TJIMHBI

a) OCHOBHasI JIUTepaTypa

1. CuByxun J[.B. O6muii kype ¢usuku: T.5: AtomHas pusuka. Pusnka sapa u dJie-
MEHTapHBIX YaCTHILI. — M.: OU3MATIIAT, 2006. — 782 c.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=321493&cat_cd=YARSU

2. Hpono WN.E. 3amauu mo obmeit ¢uszuxke. — CIIO.: Jlanp, 2006. — 416 c.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=351666&cat_cd=YARSU

0) 1OMOJIHUTEIbHAS JIUTEepaTypa
1. AunekceeB B.Il., I'mymako B.Il. fnepnas ¢usuka. JlabopaTOpHBIN NpPaKTUKYM
(yuebHoe mocobue). — Spocnasins: Apl'Y, 2009. — 236 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090732.pdf
2. CasenseB U. B. Kypc o6mieit ¢pusuku. T. 3: KBanroBast ontuka. ATomHas gusuka. du-
3UKa TBepAoro teina. OGu3uKa aTOMHOrO sipa U 3JIEMEHTApHbIX YacTull. - b.m.: b.u.,
2009. - 359 C.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=368816&cat cd=YARSU

B) pecypcbl ceTn «AHTEepHET»

1. DnekTpoHHas 6uOMoTeka yueOHbIX MatepuainoB SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).
2. [Tpoekt «SAnepuas pusuka B UnTepHeTe» kadeapsl odmiei saepHoit puszuku ¢u-

3uyeckoro (akymnerera MI'Y, koTopblii ocymectBisiercs npu noanepxkke HUUAD MIY
(http:/nuclphys.sinp.msu.ru/)

3. Olive K.H et al. (Particle Data Group). Review of Particle Physics. — Chin.
Phys. C38, 2014, 090001. — 1676 p. http://pdg.lbl.gov/2018/download/rpp2016-
Chin.Phys.C.40.100001.pdf

8. MaTtepuajibHO-TeXHUYeCKas 0a3a, HeOOX0AMMAasA ISl OCYLECTBJIEHUS 00Pa30BaTEIbLHOI0
npoiecca no TUCIHUIINHE

MartepuanpHo-TexHUYeCcKas 6a3a, HeoOxoaumast JyIsl OCYIECTBICHUS 00pa30BaTEeILHOTO
mnmponecca no JUCHUIUIMHE BKIIIOYACT B CBOI1 cOCTaB CIICINAJIbHBIC IIOMCIHICHUA
-y4eOHbIE ayIUTOPUU AJISl MIPOBEACHUS 3aHATUN JIEKIMOHHOTO THMA W MPAKTUYECKUX 3aHATUN
(ceMuHapoB);



- yueOHbIe ayIUTOPUH JUIS ITPOBEICHUS TPYNIIOBBIX U MHAWBHUYyAIbHBIX KOHCYJIbTAIHH,

- yueOHbIC ayIUTOPUHU IS TPOBEICHUS TEKYIIEro KOHTPOJISI U TPOMEKYTOYHOH aTTeCTaIui;
-TIOMEUICHHUS ISl CAMOCTOATEIbHOU PadoThI;

-TIOMENICHHSI TSl XpaHEHUS ¥ MPOPUIAKTHIECKOTO 00CTYKUBAHUSI TEXHUYECKUX CPEACTB 00Y-
YEHHUSL.

CrieninaibHbIe TTOMEIICHUS YKOMILJIEKTOBAHBI CPEJCTBAMHU OOYUYEHUS, CIIYKAIUMHU IS
MIPEACTABICHUS YueOHOW nHPOpMAIHK OONBIION ay TUTOPHH.

Jliis mpoBeicHUsI 3aHATUN JIEKIIMOHHOTO THIA MPEIaraloTcss HaOOphl JEMOHCTPAIHOH-
HOTO 000pYI0BaHUS M Y4eOHO-HATISIIHBIX TOCOOMH, XpaHsIIuecs: Ha JIEKTPOHHBIX HOCUTENSAX U
o0ecreynBamoIMe TEMaTHUYECKUE WILTIOCTPAIlMH, COOTBETCTBYIOLIHE pPAaOOYMM MpOTrpamMmam
JTUCIUTUINH.

[TomemeHust 1JiE CaMOCTOSTENBHON PAOOTHl O0YUYAIOUTUXCS OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «VHTepHeT» M olecreueHueM JocTyna B
3NIEKTPOHHYIO0 HHPOPMALIMOHHO-00pa30BaTENbHYIO CPEely OpraHU3alllu.

Uucno mocaJoyHbIX MECT B JIEKIMOHHOW ayAUTOpHH OoJblie JUO0 paBHO CIHCOYHOMY
COCTaBy MOTOKA, & B AyJUTOPUH JJIs MPAKTUICCKUX 3aHATHI (CEMUHAPOB) — CIUCOYHOMY COCTa-
BY I'PYIIIbI 00yYaromIMuXCsl.

VYuebHo-MeTotmueckoe odecreueHne, HeoOX0AMMOoe JJIsi OCYIIECTBICHUsI 00pa3oBaTeib-
HOT0 TIpoliecca Mo JUCIUIUIMHE BKIIOYAeT B CBOM COCTaB:

a) Ilpodeccnonanbubie 0a3bl JAHHBIX:

1. Tloprtan Hay4HOH AIEKTPOHHON OMOIMOTEKH - http://elibrary.ru/defaultx.asp

2. ba3sl coBapeit HHOCTpaHHBIX clI0OB Www.slovari.yandex.ru

0) UndopmanmoHHbie CIPABOYHbIE CHCTEMbI:

1. HudopmanmoHHO-cIIpaBOYHAs U TIOUCKOBas cuctema «SHaeke» yandex.ru

2. HudopmanmonHo-cripaBoyHast U TOMCKOBas cuctema «I'yrim» google.com

ABTOD:

JlouieHT Kadeapsl TeopeTuuecKoi Gu3nku, K..-M.H. M.B. MapTbiHOB

(noonucw)



IMpuaoxenne Nel k padoyeil mporpamMMme JUCHUTIIAHbBI
«®Pu3nKa aTOMHOIO0 1/IPa U 3JIeMEHTAPHBIX YaCTHI»

DoH/1 OLICHOYHBIX CPEACTB
AJISl IPOBEACHUS TeKYyLIel U IPOMEKYTOYHOM aTTecTalliy CTYAeHTOB
10 IUCHUILIHHE

1. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MU HHbIE MaTepPUAJIbI,
He00X0AuMBbIe VISl OLleHKH 3HAHUI, YMeHHM i, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, Xa-
PaKkTepU3yIOIUX dTanbl GOPMUPOBAHUSA KOMIIETEHIH I

1.1 KoHTpoJibHBIE 321aHUS | HHBIE MaTepHaJIbI,
HCNOJIb3yeMble B Mpolecce TeKylleil arrecTauuu

IIpumepHbIil BApDUAHT KOHTPOJILHON padoThI
IIposepka cghopmuposannocmu nagvikog OIIK-1_1 unouxamop HU/J-OIIK-1 3

1. OmnpenenuTh ¢ OMOIILIO TAOJMYHBIX 3HAYCHUI MAacC HYKJIUOB SHEPTHIO CBSI3U HEHTPO-
Ha, IPOTOHA U 0-4acTUIIB! B sape 2 K.

2. Pagmonykmuz 2*Sb o6pasyercst ¢ mocTosHHOM ckopocThio ¢ = 2.0 X 10° szep B cexyHay.
C nepuogom nosypacnaga T = 60 cyTok oH mpeBpainaercs B crabmibHbi Hykaun 24Te. Haiitw,
gepe3 CKOJIBKO BPEMEHH T10CIIE Havaia 00pa3oBaHys akTUBHOCTH '2*Sb cramer 4 = 3.7 x 10® Bk.

3. Pacman saep 2'°Po mpoMCXOauMT M3 OCHOBHOTO COCTOSHHUS M CONPOBOXKIAETCS MCITyCKa-
HUEM JABYX TPYMI 0-9aCTHI]: OCHOBHOU ¢ 3Heprueit 5.3 M»B u cimaboit (Mo HHTEeHCUBHO-
cTH) ¢ sHeprueit 4.5 MaB. Haiitu sHepruto o-pacrnajga 3TUX SA€p U SHEPTHIO Y-KBAHTOB,
UCITYCKAaEMbIX JOYCPHUMH SIIPAMH.

4. Sapo P ucneIThIBaeT P-pacmaj, B pe3ylbTaTe KOTOPOrO JOYEpHEE AAPO OKA3BIBAETCS
HETIOCPEJCTBEHHO B OCHOBHOM COCTOSIHUHU. ONpeeuTh MAaKCUMAITbHYI0 KHHETHUECKYTO
SHEPTHUI0 P-4aCTHUI] K COOTBETCTBYIOIYH) KHHETHYCCKYIO SHEPTHIO JIOUEPHETO sjIpa.

5. OmnpenenuTh KHHETHUECKYIO YHEprHIo sapa °O, Bo3HHKaromero B peakuuu: n + °F —
150 + p + 4n (Q = - 35.8 M3B) npy HOPOroBOM 3HAYEHUM SHEPTHH HEHTPOHA.

6. OmnpenenuTb COOCTBEHHOE CpEIHEE BpEeMsl )KM3HHU MIOOHA, €CJTA MTPU KMHETHYECKON dHEP-
run T = 7 myc? cpefiHee BpeMst KU3HH MIOOHA T = 17.6 MKC.

IIpaBuia BEICTABIICHHUS OLICHKH IO PE3YJILTaTaM CaMOCTOSTEILHOM DaGOTBIZ

OrneHka 1o pe3ylbTaTaM caMOCTOSATEIbHOU PabOThl CUUTAETCs B Oasiax mo CleayroleMy
MPUHIINITY.

[TonmHOCTHIO HEMPABUIBLHO BHIIOTHEHHOE 3a1aHue — () OalioB.

MakcumanbHOE KOJIMYECTBO OAJIJIOB TI0O UTOTAaM CaMOCTOSATEILHON paboThl — 12 6aos,

Ha6pannoe xonuuectBo 6ayuioB - 10-12 cOOTBETCTBYET OLIEHKE «OTIMYHOY, 7-9 GayioB —
OIICHKE «XOpOIIo», 5-6 0aioB — OIEHKE «YyJOBIECTBOPUTEIHHO», MEHEE 5 OalIJIOB — OIICHKE
«HEYIOBIETBOPUTENHHO» (YMEHHUs HAa JAHHOM 3Tare OCBOCHHS AWCIMILTUHBI HE C(HOpMUPOBa-
HBI).



ITokazarenu u KPUTCPUH, UCITOJIB3YCMbIC ITPU BBICTABJIICHUU OLICHKU:

IHoka3zaTesaun Kputepun
ITocTanoBka 3amaun 1. Onpenenennie GuU3NUECKUX YCIOBHH 3a1a4H;
2. BriOop meToa pemieHus (ypaBHEHHA, GopMy U
T.J.)
BrinmonnHeHne BEIYUCIEHUN 3. OOBsicHEeHHE JIOTUKH XOJa PeUIeHUs 3a1aun
4. BpInonHeHUWe MaTEMaTHYECKUX BBIUMCICHUH
(mpeobpazoBaHuUii)

Amnanu3 noiay4eHHoro pe3yiib- | 5. IIpoBepka pe3ynabTrara Ha COOTBETCTBHE YCIOBU-
TaTta SIM, KOTOPBIM OH JIOJIKEH YJIOBJIETBOPATH (pa3smep-
HOCTh, HOPMHUPOBKA U T.]I.)

6. Onpenenenye rpaHull IPUMEHUMOCTH PE3yJIbTa-
Ta

™

NN kW

11.
12.
13.
14.
15.
16.
17.

18.
19.

1.2 Cniucok BONpPOCcOB U (MJIM) 3aJaHUIH ISl IPOBEAeHUS UTOTOBOM aTTecTAluM

CnucoK BONPOCOB K IK3aMeHY:
Ilposepka cghopmuposannocmu nasvikos OIIK-1_1 unouxamop U/-OIIK-1 1

Meton paccesiHUs, KHHEMaTHKa MPOLECCOB paccesHus, 3(PpPEeKTUBHOE ceUeHUE pacces-
Hus, hopmyna Pesepdopaa.

OnpiTer 'efirepa 1 MapcaeHa 1o paccessHuiO anb(ha-4acTHil, siAepHas MOJACIb aToMa,
OLICHKA pa3mMepa sijpa.

OTKpBITHE TPOTOHA U HEUTPOHA, TPOTOH—HEUTPOHHAS MOJAEIb Sapa.

PannoakTBHBIE HCTOYHUKH SIICPHBIX U3IIYYEHUH, XapaKTEPUCTUKH.

KocMmuueckue Jiyun Kak HICTOYHUK SIIEPHBIX U3IIy4eHUH, XapaKTepUCTUKH.

YckopuTenu — COBpeMEHHBIE SKCIIEpUMEHTAJIbHbBIE YCTPOWCTBA B 001acTH sSAepHON (u-
3UKH U (PU3UKHU 3JIEMEHTAPHBIX YaCTHULI.

B3aumopeiicTBrue 3apsyKE€HHBIX YAaCTHI[ C BEIIECTBOM, YJEIbHbIE MOTEPHU IHEPTUU, MPO-
oer.

B3aumoeiicTBrE Y-KBAaHTOB C BEIIECTBOM, 3aKOH OCITa0ICHHSI.

B3anmopeiicTBre HEUTPOHOB C BEIIECTBOM.

. HpI/IHI_II/IHBI PErucTpanu 4actull, TUIIBI ACTCKTOPOB (I‘aBOHaHOHHeHHBIC, CIHUHTUIIIIAI M-

OHHBIE, MTOJTYITPOBOTHUKOBBIE, TPEKOBBIE).

JlozumeTpuyeckue BEIWYUHBI, €IUHULBI WU3MEPEHUW, €CTECTBEHHBIA pPaguallMOHHBINA
¢ oH. OCHOBBI paHaIlMOHHON 0€30MTaCHOCTH.

Hyk7oHBI ¥ X XapaKTEpPUCTUKH, 3aps] M Macca aTOMHOTO sipa, U30TOIMHBIE U U300ap-
HbI€ HYKJIUJIbI, MACC-CIIEKTPOCKOIIHSI.

DHeprusi CBSI3U U yCTOMYUBOCTb SJEP, aHATU3 3aBUCUMOCTH yA€JIbHON SHEPTUHU CBSI3U.
CnuH 1 MarHUTHBINA MOMEHT SIIpa, IPOCTPAHCTBEHHASI YETHOCT.

Pazmepsr u dpopma simep. Onwitel Xodmtaarepa, pacupeesieHue 3apsaa B ape U HyK-
JIOHE.

XapakTepuCTUKHU SIACPHBIX CUJI HAa OCHOBE aHAJIM3a 3aBUCUMOCTH YIEIbHOM SHEpPTUH
CBSI3H SIApA U MOJIENIH IEUTPOHA.

OMBITHI 10 HYKJIOH—HYKJIIOHHOMY PacCesiHUI0, MOTEHIMa B3aUMOIEUCTBHUS.

N3ocnuH sapa, n30Tonu4eckass ”THBAPUAHTHOCTD SAJIEPHBIX CHUII.

Me3sonHas Teopus AIepHBIX CUII, MoTeHran KOkaBsl.
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20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

. ®u3nyuecKre OCHOBBI AJIEPHOTO PEAKTOPA, MPUPOIHBINA peakTop B OKIIO.
36.

35

37.

38.

39.

40.

41

43.
44,

45.
46.
47.
48.

Kanenbaas Mmoaens siapa, nmoaysMmnupudeckas hopmyia Beitzekepa Ayt 3HEPTUU CBSI3H.
DHeprus CHMMETPHUH, MOJIENb SIIePHOTO (hepMu-rasza.

Maruueckue uncia, MOJENb SAEPHBIX 000JI0UEK.

Orpann4eHHOCTh OJJTHOYACTHYHOUN MOJENH, 0000IICHHAS MOICTb.

3aKOHOMEPHOCTH U OCHOBHBIE TUIIbI CIOHTAHHBIX MPEBpAIICHUN aTOMHBIX SAep, paauo-
aKTHBHBIE CEMEICTBA, BEKOBOE PaBHOBECHE.

Anbda-pacnaa sjaep: SMIUPUUECKHE 3aKOHOMEPHOCTH, CIEKTp oOl-pacrhajia, TOHKas
CTPYKTYypa, ATMHHONPOOEKHBIE O.-4aCTHIIBI, TEOPHs alib(da-pacmaja.

Bera-pacman simep: skcnepuMeHTalIbHBIC JaHHBIE, HEMIPEPHIBHOCTh CIEKTpa [-pacmaja,
Teopusi PepMu, pa3pelieHHbIE U 3aIPELICHHbIE TIEPEXO/IbI.

bera-pacnan sigep: HecoxpaHeHWE YETHOCTH Npu [-pacmane, ombiThl By. Heltpuno,
onsIT Peitneca u KoysHa.

DONEeKTPOMarHUTHBIE TEPEXObl S/IEp: SACPHOE Y-U3ITyUEHHE, BEPOSITHOCTh PAaaUAI[OH-
HBIX [1€PEX0I0B, KOHBEPCUOHHBIE MEPEXO/IbI, BEPOATHOCTH.

Snepubiii ramma-pe3onanc — 3¢ dext Méccbayepa.

CrnoHTaHHOE JAEJIEHHE SJep: MEXaHU3M, KPUTHUYECKUN THapameTp ACNICHUs, SHEpPTUs u
OPOAYKTHI JieneHus. J{pyrue BUIbl CIIOHTAHHBIX MPEBpaLIeHUH sifep: KiacTepHbId pac-
naJ, 3ana3/ibIBaloIIle MPOTOHBI U HEUTPOHBI.

NZ-puarpamma: cTaOUIBHBIE M PAJAMOAKTUBHBIC SiApa, TOPOKKA CTAOMIBHOCTH, OCTPOB
CTaOUIILHOCTH.

Omnpenenenue, IpUMEPsl U KIACCH(PUKAIUS SIACPHBIX PEAKIIHIA.

3akoHbI coxpaHeHus. KnuHemaTuka sSiIepHbIX peaklnii, MOpOT peaKIHH.

Mexanusmel aaepHbIX peakiui. CedeHHe peakuui, MIYIIUX 4Yepe3 COCTaBHOE spo,
dbopmyna bpeiita—Burnepa.

Peakuuu Ha HEWTpOHAX, JACJIEHUE aTOMHBIX fAJIEpP, LIEMHAs PEaKIUs JEICHHUS.

BocnpousBoacTBo siiepHOro Torumaa, Opuaepsl. M30TomnHbele HCTOUYHUKH HEpruu. [Ipo-
OJIeMBI JIepHON IHEPIETUKH.

Peakuuu cuHTE3a JIETKUX SIAEP, TEPMOSACPHBII CUHTE3 B IIPUPOLE, YIIPABIIIEMbINA TEPMO-
SIEPHBI CUHTE3, MPOOJIEMBI TEPMOSIACPHON SHEPreTHKUA. MEXTyHapOIHBIM TTPOEKT
HUTOP.

DneMeHTapHbIe YaCTHUIIbl, CYObSIEPHBIN «300MapK», OCHOBBI KjlaccuPUKauu (JIETOHBDI,
ME30HBI, OAPUOHBI, PE30HAHCHI, KATHOPOBOYHBIE OO30HBI), YACTHUIIHI U AHTHYACTHIIHL.
XapakTepUCTUKH 3JIEMEHTApHBIX YacTull. CUMMETPUH U 3aKOHBI COXpaHEHHs B (U3HKe
3JIEMEHTApHBIX YACTHLI.

Hapymienne 3akoHa coXpaHEHHsS YETHOCTH B CJIa0BIX B3aMMOJCHCTBHUSIX, KOMOWHHPO-
BaHHas yeTHOCTh, CPT-teopema Ilaymnu.

. OCHOBBI CUCTEMATHUKH aJIPOHOB: U30MYJIbTHILICTH M SU(3)—MyJIbTHILICTHI.
42.

@OyHaaMeHTanbHbIe (PEPMUOHBI, XapaKTEPUCTUKU KBAPKOB, KBApKOBAas CTPYKTypa aapo-
HOB.

LIBeT u TMI00HBI, KOHpAHHMEHT.

B3aumMoneiicTBusl B (U3MKe 3IEMEHTAPHBIX YacTHL, (PyHIaMEHTalbHblE OO030HBI, KOH-
CTaHThI U paJuyChl B3aUMOIECHCTBUM.

CoOeraromumecss KOHCTaHTBI, MOJICJIN U NMEPCIIEKTUBBI 0OBEANHEHUS B3aUMOAEHCTBHIA.
bonb11oii B3phIB, IEPBBIE KMIHOBEHUS» BCelneHHOM, 103BE3AHBIA CUHTES SEP.

S nepublie peakiuu B 3Be31ax. CTaiuu )KM3HU 3BE3]I.

KocMuueckoe nsimydenue, npupoja U cOCTaB IEPBUYHOIO U BTOPUYHOIO U3ITyUEHUH.
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IIpunoxkenne Ne2 k padoueil nporpaMme AUCHUILINHBI
«Du3nKa AaTOMHOIO /1pa M JIeMEHTAPHBIX YacTHI

MeTonnquKne YKazaHud QJI CTYACHTOB 110 OCBOCHHIO TUCITUIIJIUHBI

OcHOBHOH 3ajadell TaHHOTO Kypca sIBJISIETCS 00ydeHHE CTYICHTOB OCHOBAM SIEPHOM
¢u3uKku ¥ QU3MKH SIEMEHTAPHBIX YACTHUI], OCHOBHBIM TEOPETHUECKUM HJESIM U HKCIEPUMEH-
TaJIbHBIM METO/1aM HCCIICTOBaHUI.

B nporuecce 0OydeHust CTyACHTHI JOJDKHBI HAYUYUTHCSI TIOHUMATh CYTh SBJICHUN, IPOMC-
XOAAIIMX B S/Ipax Ha OCHOBE CYIISCTBYIOIIMX MPEACTaBICHHH 00 MX CTPYKType M CBOICTBAX,
0CO3HATh KBAaHTOBYIO IPUPOAY BCEX MPOLIECCOB, MPOUCXOMAIINX KaK B SApE, TaK M IPU B3aUMO-
JCWCTBUN DIICMEHTAPHBIX M (DyHIaMEHTAJIbHBIX YacTHUI], 3HATh MPUHIMITHAIBLHOE YCTPOICTBO U
¢u3uueckue OCHOBBI MPHUOOPOB M MEXAHM3MOB, paboTa KOTOpbIX oOycnmoBieHa 3hdexkramu
KBAaHTOBOU (DM3MKH, a TAK)KE 03HAKOMUTHCS ¢ 0a30BbIMU uaesmMu CTaHAapTHON MOJAEIH B3aUMO-
JeMCTBUI YaCTHIl U OCHOBHBIMHU HKCIIEPUMEHTAMHU, MOITBEPKAAIOUIMMHU €€ MPaBHILHOCTb.

Bce nexkunoHHBIC 3aHATHS JAOJDKHBI OBITH 3aKPEIUICHBI NMPAKTUYECKUMH 3aHATHSMH, HA
KOTOPBIX CTYJICHTHI MPUOOPETAIOT HABBIK BHIUYMCIICHUS M aHAJIM3a IOCTABJICHHON 3a/Ja4M U II0-
JTy49EHHOTO pe3ynbTara.

Pacnipenenenue BpeMeHHU A M3y4YCHHsI JAHHOTO Kypca Jydyllle BCEro IUIAHUPOBATb,
npeaycMaTpuBas peryJsipHOE TOBTOPEHHE MPOICHHOTO MaTepuaia. Marepual, 3aKOHCIEKTH-
POBaHHBIA Ha JIEKIMH, HEOOXOIUMO PEryJsipHO JOMOJHATH WH(pOpMalMel, MOTYyYSHHOU H3
ydeOHON JuTepaTypbl. st 3TOro CTyeHTaM pPeKOMEHIYeTCs HCIIOIb30BaTh OCHOBHYIO M JIO-
HOJHUTENBHYIO INTEPATypy U3 CIIMCKA PEKOMEHIOBAHHOM JIUTEPATYPHI.

JIst yCTIeIIHOTO OCBOEHUS TUCHIUIUIMHBI OY€Hb BaYKHO PEUICHHE JOCTATOYHO OOJBIIOTO
KOJINYECTBA 33/1a4 B ayAUTOPUU M CAMOCTOSTEIBHO B KAUECTBE TOMALIHHUX 33JaHUH (3TO SBISAET-
Csl XOPOIINM KPUTEPHEM ISl CAMOIIPOBEPKH KauecTBa OCBOCHHUS MaTepHajia), akTHBHOE yJacTHe
B IIPAKTUYECKHX 3aHATHX. [IpH MOArOTOBKE K MPAKTUYECKUM 3aHITUSAM CTYICHTAM PEKOMEHY-
eTcsl PEeTyJISIPHO M3ydaTh JICKIIMOHHBIN MaTepuan. CTyJeHTaM B Ka4eCTBE CAMOCTOSATENILHOM pa-
OOTHI 3a/al0TCS 3a/a4M Ui ToMamtHed pabotel. Ilpumeps! pemieHus 3amad pa3OuparoTcs Ha
NPAaKTHYECKUX 3aHATUAX, TI0O3TOMY IOCEIIEHNE BCEX ayAUTOPHBIX 3aHATHH SBISIETCS COBEpIICH-
HO HEOOXOIUMBIM.
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