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1. IlepeuyeHb MUIAHHUPYEMBIX Pe3yabTATOB 00y4eHHsI N0 JMCIUILTIHHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH pPe3y/IbTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

[Iporpamma kypca «ATOMHOE SIIpO» COCTaBJIeHa B cooTBeTcTBHM ¢ TpedboBanusiMu CYOC k
ypoBHIO OakanmaBpuara mo HampaBieHuro moarotoBku 03.03.02 ¢usmka, a Takxke 3aJadaMu,

crosmuMu  nepen  HoBocuGupckum
pazsutuss HI'Y. [lucnumnuna peanusyercs Ha  (DU3HUYECKOM

IIporpammsl

rocyaapCTBEHHBIM

YHHBEPCUTETOM [0 peai3aliu
daxynbTere

(De,I[epaJ'IBHOFO rocyaapCrBECHHOIO aBTOHOMHOI'O 06pa3OBaTeJ'IBHOFO YUPCXKACHHUA BBICHICTO

o0Opa3oBaHUs

«HoBocubupckmuii

HallMOHAJILHBIN

HUCCIIENOBATEILCKUN

roCyJapCTBEHHBIN

yuuBepcure™» (HoBocuOupckmii rocymapcrBennbiii yauBepcuter, HI'Y) kadenpoit ¢usuku
AJIEMEHTAPHBIX YacTHIl. JMCIUIUIMHA U3y4aeTcsi CTYACHTaMU 4YeTBEPTOro Kypca (U3HUECKOro

(dhakynpTeTa.

Lenp Kypca — MO3HAKOMHTD CTYACHTOB-(DU3HUKOB, CIICHUAIMZUPYIOMIUXCS MO MPOQUITI0 «pHU3UKa
Spa ¥ AJIEMEHTapHBIX YaCTHUID, C OCHOBHBIMHU SIBICHHUSIMH, UICSIMH M METOJJaMU (PU3UKH aTOMHOTO

sapa.

Mpsl Takke CTaBUM mepeln coboi menb chopmupoBaTh 0a3oBbie MpodeccHOoHaIbHbIE, & TaKKe

OOMICKYIbTYpHBIC HABBIKM HCCIEAOBATEIs] B 00JACTH (PU3UKHA BBICOKHX JHEPTHH.

OnHo-

CEMECTPOBBIA KypC «ATOMHOE SAPO» COCTOUT M3 JIEKIMOHHBIX 3aHSATUH, CONPOBOKIAEMBIX
PEryJISIPHBIMU UHAUBU1YaJIbHBIMA KOHCYJIbTALIUSAMH, @ TAKKE CAMOCTOSITEbHBIX 3aHATHI . B KOHIIE
Kypca IPelyCMOTPEH 3a4€ET C OLIEHKOM.

JuctumuinHa HarelleHa Ha (OPMHPOBAHWE Y BBITYCKHHKA CIEAYIOIIEeH MpodeccHOHAIBHON

KOMIICTCHI MU

Pe3ynbTatel ocBOCHUS
00pa3oBaTeNbHOI MPOrpaMMbl
(KOMIIETEHITNN )

Nuaukatopsl

PesynbraTel 00y4eHus mo
TMCIUIIITHE

IK-1 Cioco6HOCTb
MCII0JIb30BaTh
CIEMaJIN3UPOBaHHbBIE
3HaHUS B 00J1aCTH PU3UKU
[IPY IOCTPOCHUH
TEOPETUYECKUX MOJENEN
(u3nUecKuX sIBICHUHA U
MPOLIECCOB B COOTBETCTBUU C
npoduiieM MOArOTOBKY B
3aBHCUMOCTH OT CTIelU(PUKI
00BEKTa UCCIICOBAHUS

I1K 1.1 [Ipumensier
CIHeLMaTU3UPOBAHHBIEC 3HAHUS B
oOnactu pusuku npu
BOCIPOM3BEICHUN YUeOHOTO
MaTepuaa ¢ TpeOyeMoil CTeNeHbI0
HAYYHOI TOYHOCTH H MTOJTHOTHI.

MK 1.2 Ucnonb3yeT
CHelHaIU3UPOBAHHBIE 3HAHUS MTPU
MPOBEICHUH HAyYHBIX W3BICKAaHUN
B N30paHHOM 00JIaCTH.

3HATh TCOPETUYECKUE METObI,
[IPUMEHSIEMbIE B TEOPUH A]Ipa,
OCHOBHBIC KOHIICTIITUH, JICHKAIIIE
B OCHOBE IIOCTPOEHUS TEOPUHU
s7Ipa, COBPEMEHHYIO JINTEPaTypy
10 TeMaTHKe Kypca «ATOMHOE
S7IPO»; 3HATH 0a30BBIC Pa3ACIbI
KBaHTOBOW TEOPHUH MOJISL:
OCHOBHBIE MMOHSATHUS, MOJEIIH,
3aKOHBI U TEOPHH;
TEOPETHYECKUE U
METOI0JIOTUUECKHE OCHOBBI
[MOCTPOEHUS JIEPHBIX MOJEIIEH;
'YMeThb CaMOCTOSTENBHO PeIaTh
[POCTEUILINE 3a0a4U U
[IPOBOJIUTH OIEHKH JIJIsI
MPOLIECCOB ILIMPUH U CEYECHUI B
saepHON (U3HKE; yMeTh
[IPUMEHATH 3HAaHUSI KBAHTOBOM
MEXaHUKH U KBAaHTOBOM
CTATUCTUKH JIJISl aHAIN3a U
00pabOTKHM Pe3ybTaTOB
(U3UYECKUX IKCTIEPUMEHTOB;
Baaners HaBBIKAMH TOCTAHOBKH
W pelleHus 3a7a4 HayqHbIX
KCCIIENOBAHUI B 001acTh
siepHON (DU3HKH; BJIATETh




Pe3ynbTaThl OCBOCHUS Pe3ynbrarel o0ydenwus mo
00pa3zoBaTesbHON MPOTrPaMMBbI Nuaukaropel JUCHUIIINHE
(KOMIIETEHITNN )

3HAHUSMHU HA YPOBHE,
MO3BOJISIOIIEM IIPOBOHTH

A (HEeKTUBHBIN aHATN3 HAYYHOU U
TEXHUYECKOH MH(OpMAIIHH B
00JacT Teopuu SApa.

2. MecTo TMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMmbl

Kypc oTHOoCHTCS K UMKy CHEHUAIbHBIX JUCUUIUIMH U MpeAHa3HayeH [UJIsl CTYICHTOB,
CHEIHUAM3UPYIOMIUXCS B 001acTH (PU3UKU 3JIEMEHTAapHBIX YacTull U QU3MKH aToMHOro siapa. Kypc
OpUEHTUPOBAaH KaK Ha (U3UKOB OSKCIICPUMEHTATOPOB, TaK W Ha TEOPETUKOB. B pe3ymbrarte
OPOXOXKACHUS Kypca Yy CTYIEHTOB, CHEIHATU3UPYIOMIUXCS B OKCIEPUMEHTAIbHON (usuke
AJIEMEHTAPHBIX YACTHI] JIOJDKHO CIIOKUTHCS MPEICTABICHUE O pa3Mepax, popMme, SHEPTUU CBS3H e,
rpaHULaX YCTOMYMBOCTH SIEp, U O TOM, K KakuM 3¢ (deKkraMm MpPUBOAUT B3aUMOJCUCTBHUE YACTHUI]
(ramMMa-KBaHTOB, HYKJIOHOB, JJICKTPOHOB M MIOOHOB, ME30HOB) C sapaMu. OTa HH(POpMAIus
HeoOXouMa B IajibHElIIeM npu paboTe ¢ IeTEKTOpaMu YacTHIl. B 3ToM ke Kypce IpOUCXOAUT IepBOe
3HAKOMCTBO ¢ 3 dekramu cnaboro B3auMoaeicTBus B sapax. CTYACHTHI, CICIUAN3HPYIOIINAECS B
TEOpeTUUECKON (hU3HKE, KPOME BBIIICTIEPEUUCICHHOTO, JOKHBI MMOTYYHTh MPEACTABICHUE O METOaX
KBAaHTOBOW TEOPHMHM MHOTHX TEJ HCIOJB3YIONIUXCS JJIS OINUCAHUS aTOMHBIX SIIEp MU O TEOPHUH
MYJIBTUIIONBHOTO U3NTyueHusl. {715 yCHenHoro 0OCBOeHUsI Kypca HEOOXOANMBI CIIEAYIOUINE «BXOIHBIC)
3HaHMs. B oOnactm MareMaTW4yecKuX IUCHUIUIMH: MaTeMaTHYeCKUil aHanwu3, (YHKIMOHATBHBIN
aHaJIN3, METO/Abl MaTeMaThueckoil ¢pusuku. B obmactu ¢uznueckux AMCUUILIINH: HEPETSITUBUCTCKASL
KBAaHTOBas MCXAHWKA, KBAHTOBAas CTATHCTUKA (PEPMHU-CUCTEM, JJICKTPOAMHAMHKA. OTHUM KypCcoOM
3aBeplIaeTcs B 0akagaBpHraTe U3y4eHHEe CTPOSHHS aToMa U aTOMHOTO sIpa.

3. pr}IOéMKOCTL JUCHHUILUIMHBI B 3a4€THBIX eIUHHUIAX C YKazaHueM KOJIHn4eCTBa
AKaJCMUICCKUX YaCO0B, BbIICJICHHDLIX HA KOHTAKTHYIO paﬁoTy oﬁyqammero C

npemnoaaBarejiemM (l'[O BHJIaM yqeﬁm,lx 3aHﬂTI/II7[) H HA CAMOCTOATEC/IILHYIO paﬁoTy.
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Kypc paccunran Ha 7-oi cemecTp. Peanuzanus IUCHUIIMHBI TPEAYyCMaTPUBAET MPAKTHYECKYIO
IMOATOTOBKY IIPU MMPOBEACHUU CICAYIOIUX BUI0B SaHSITI/IfI, npeayCcMaTpuBarOmux yqyactue
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00y4aroImuxcs B BBIMOJIHEHUH OTJCIBHBIX 3JIEMEHTOB PaldoT, CBSI3aHHBIX ¢ Oyymie
npodecCHOHATBHON AEATEILHOCTHIO: JIEKIIUH, TPAKTHYECKNE 3aHATHS, CAMOCTOSATENbHAs paboTa
cryzaeHTa, TuQQepeHIMPOBaHHBIN 3a4eT.

[TporpamMMoii TUCHMITIMHBI IPETyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJIS:
Texymiuii KOHTPOJIb: KOHTPOJIb TIOCEIIAEMOCTH.
[IpomexxyrouHnas arrectanus: AuddepeHunpoBaHHbIN 3aUeT
OOmast TpyJoeMKOoCTh paboueil MporpamMMmbl JAMCHUIUIMHBI COCTaBisseT 36 aKaaeMUYECKHX
qyacoB/1 3adeTHas eMHUIA:
®  3aHATHS JICKIIMOHHOTO THIA — 16 Jacos;
® 3aHATHUS CEMHUHAPCKOro Tuma — 14 yacos;
e camocCToOsTeNbHas paboTa 00ydJaroUIerocs B TCYEHUE CEMECTpa, He BKIII0Yas MEPUOJT CECCUU
— 4 ygaca.
e [Ipomexyrounas arrectanus (auddepeHnrpoBaHHbIN 3aUeT) — 2 Jaca.
OOBEM KOHTAaKTHOW pabOTHl OOyHaromIerocs ¢ IpernojaBareneM (3aHsTUS JEKIMOHHOTO THIIA,
NPaKTUYECKHUE 3aHATHSI, 3a4€T) cocTaBiseT 32 Jaca.

4. CopepixaHue JUCHHMILINHBI, CTPYKTYPHUPOBAaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEIEHHOT0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BUI0B YUeOHBIX 3aHATHIA.

Kypc «ATOMHOE SpO» SIBJISIETCS CEMECTPOBBIM KYPCOM, YUTAEMBIM B 7-0M (OCEHHEM) CEMECTpe JIJIs
CTYIEeHTOB 4-ro Kypca pusndeckoro pakyaprera HI'Y. O6mmas Tpy10eMKOCTb JUCITUTUIAHBI
COCTaBIISICT | 3a4ETHYIO €AMHUILY, 36 aKaJICMHUUECKUX YaCOB.

Kypc HaunHaeTcs ¢ 00Cyk/1eHUs CBOMCTB CUIIbHBIX B3aUMOACHCTBUM, OrpaHUYEHHI, HalaraeMbIxX
HaMYreM (yHIaMEHTAJIBHBIX CHMMETpuil. B aToM ke pasmene oOcyxknaercs HYKIOH-HYKIOHHOE
paccesiHie NIPU HU3KUX DHEPIUAX U CTPYKTypa IPOCTEHIIEro Aapa AeHTpoHa. B cienyromem pasznene
00CYKat0TCs TI00aTbHBIE CBOWCTBA SI/IEP, TAaKUE KaK UX pa3Mepsbl, hopMa, SHEprus CBsI3U. 31eCh ke
paccMaTpuBaeTCsl PACCEIHHUE DIIEKTPOHOB, KaK METOJ HCCIECJOBAHMS PACHpPENENICHUs 3apsana U
MarHMTHOI'O MOMEHTa BHYTpPH sijipa. ECTeCTBEHHBIM pa3BUTHEM 3TOTO pa3jieia SBISeTcs 00CyKIeHNE
MOJIENIN KMJIKOM KaIlu, T pacCMaTpPUBAIOTCS KOJEOAHUSI TOBEPXHOCTH JUI M30CKAISPHBIX MOJ U
KoJ1e0aHusl U30BEKTOPHOM MIIOTHOCTH JIIsl U30BEKTOPHBIX MOJ. 31€Ch K€ pacCMaTPUBAIOTCS TPAHULIBI
CTaOMIIBHOCTH SI€p OTHOCUTENBHO JICJIEHUS.

B cnenyromem pasgene paccMaTpUBAIOTCS  MOJENM  HE3aBUCHMBIX —dyacTuil. Jlarorcs
TEOPETHYECKOE M OKCIIepUMEHTabHOe O00OCHOBaHMs 000J0uedHoi Monenu. PaccMartpuBaercs
npocreimasg Monenb (epmu-raza, 3areM 0Oojiee pEAIMCTHUECKHE MOJAEIH C IOTEHIHaaMU
ociimuisitopa  u  Byaca-Cakcona st cdepuueckux spep.  [amee gemaercs mepexon K
nepopMupoBaHHBIM siipaM. OOCyXkIaeTcs CUMMETpUs Ae(hOpMUPOBAHHOIO OCTOBA, PA3IUYUs B
CTIEKTpaxX HU3KOJIEKAIIUX COCTOSHUH B cheprueckux u aehOpMUPOBAHHBIX sapax. Jis onmcanus
OJTHOYACTUYHBIX COCTOSIHUI BBOIUTCA NOTeHIMan Hubccona.

B cnenyromem paszgene paccMaTpHUBAKOTCS MapHbIE KOPPENSALMM M UX BIUSHUE HA CHEKTPBI
BO30YykIeHui B siapax. [lepBoHavyanbHoe 00CyX A€HHE WIET HAa MPUMEpPE OJTHOTO J-YPOBHS, a 3aTeM
obo6mmaetcst 1o moaenu Tuna BKIL mis cucteMbl KOHEUHBIX pa3MeEpPOB.

3aKIIIOYUTEIBHBIN pa3/ien Kypca MOCBSIIEH IEKTPOMarHuTHBIM U clIabbIM IpolieccaM B sijipax.
OO6cyx1atoTcs BEpOSITHOCTU AJIEKTPUYECKOTO ¥ MATHUTHOTO MYJIBTUIIONIBHOTO M3ITyYeHUSs, a TaKxKe
IpoLecc BHYTPEHHEW KOHBepcHM. Il OMHOYACTUYHBIX MEPEXOJO0B JAIOTCS OLEHKH MPUBEICHHON
BEPOATHOCTH TepexonoB (emuHuipl Baiickonda). O6cyxnatrorcss 3¢p¢deKTbl  M0JaBICHUS
AJIEKTPOMArHUTHOTO M3Ny4yeHHs (saepHas u3oMepus) M SPQeKTsl yCHiIeHUs (KOJJIEKTHBHBIC
addexThr). 3aeCh )Ke paccMaTpuBaeTcs U oOpaTHas peakiys (OTOMOTIIOMICHHS.

Jnst cmalbIX MPOIECCOB JaeTcsl KiacCHUUKAIUS TMEPEeXOJ0B MO CTENEeHH 3ampeTra U OIeHKa
BEPOSITHOCTH MEPEXO0B.
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9 | sHeprum xosebanwmii. [Ipemen 9 2 1 1
CTaOUIBHOCTH TIO OTHOIICHHIO K
JICJIEHUIO.
N3oBekTOpHBIE MOIBI KOJICOAHUH.
10 . 10 2 1 1
I'uranTckuil pe3oHaHc.
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Mopenu He3aBUCHMBIX YaCTHIL.
®depmu-raz. OG0CHOBAaHUE MOJIEIN
o0ono4yek. Marndeckue 4nca.
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12

[Toreniman rapMOHUYECKOTO
ocumiurATopa. ITorennman
IIPSIMOYT'OJIBHOU SIMBI.
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13

Ponb criun-opbuTansHoro
B3aUMOJICHCTBUS.
Peanuctuyeckas cxema ypoBHEH
chepuueckux saep. MarHuTHbie
MOMEHTHI HEUETHBIX SIJIEp.
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JHedopmupoBaHHas MOJIETh
000JI0YEK.

[Ipoucxoxaenue sanepHon
nedopmariuu.
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(hopMmBbI.
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Cnalble nporiecchl B sapax.
I"amMunbTOHMAH caboro
B3auMoAeCTBUSA. PEPMUEBCKHE U
I'amoB-TennepoBckue nepexosl.
Bpewms )xn3HM HENTpOHA.

17

CamocrosTeNbHas NOAr0TOBKa
00y4JaroIerocs K 3aueTy

JnddepeHnnpoBaHHbIi 3a4eT

17
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Bcero

36
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IIporpamma nexkuui

|. CumMeTpuM CHJILHBIX B3auMojieiicTBuii (4 yaca).

1. OrpaxxeHune KOOpAUHAT, OTPAKEHUE BPEMEHH, TPEO0Opa30BaHNE CIMHOPOB TP OTPAKEHUU
BpeMeHH, Teopema Kpamepca. 3oTonuueckas nHBapuaHTHOCTD. [IpaBuia oTO0pa 1o H30CuHy
Y II0 YIJIOBOMY MOMEHTY, TeopeMa Burnepa-Oxkapra.

2. O0mmue cBOMCTBa HYKJIOH-HYKJIOHHOTO PAacCessHUs TPU HU3KUX dHEprusx. JimuHa paccesHus,
s dextuBHbl pamuyc. OnpeneneHue ¢a3 paccessHus MO KYJIOH-sIepHON HHTEp(EepeHIINH.
DEeHOMEHOJIOTUYECKUE NTOTEHIMAIIBI CUIIBHOIO B3auMoaelcTBus. Y paBHeHue lpenunrepa s
paauaIbHBIX BOJHOBBIX (DYHKIMM JEHTpOHA, CBOMCTBA pagualbHbIX (DYHKIHUNA, MAaTHUTHBIA U

KBaJIPYTOJIbHBI MOMEHTBI JICUTPOHA, BEC (-BOJIHBI.
1. Pa3mepsl u popma siep.

1. TIDOTHOCTH SAEPHOTO BEIIECTBA.

PaccesHue 5J1€KTPOHOB BBICOKOM JHEPrUM Ha sApax.
®opmbakTopsl JIeTKUX siziep, ha30BbId aHanu3 Ui ypaBHeHUd [lupaka.
2. Tlomysmnupuueckas ¢popmyia Macc. HeliTpoHHast 1 IPOTOHHAS IPAaHUIIBI YCTOHYHUBOCTH SAEP.
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Monenb xxuakoi karau. Kunernueckas 1 HOTeHIMaNbHAsE SHEPTUH KOJeOaHUI TOBEPXHOCTH,
JHEPIUU U30BEKTOPHBIX MOJ. [’ paHHIIa yCTONYMBOCTH SIAEP MO OTHOLICHHUIO K JIEJICHHUIO.
I11. O6on0ueunast moaennb (4 yaca).

1.

Mogens ¢epMu-raza, BKJIaJ B OJHEPrHI0 CHMMETPUH. OKCIIEPUMEHTAIBHBIC U
TEOpEeTUYECKHEe OOOCHOBAHMS CYIIECTBOBAHHUS SJCPHBIX 000J04Yek. OcHuusSTOpHas
mojenb. CiMH-OpOUTANBHOE B3auMOJIecTBUE U Marudeckue uucia. [lorennuman Byxaca-
Cakcona, I0CJIeJOBaTEIbHOCTh YPOBHEH B SJIEPHBIX 000J0YKAX.

B3auMmoneiictBe  OIHOYACTUYHOTO  JIBIDKEHHSI C  KOJICOAQHMSMHU  TOBEPXHOCTH,
npoucxoxzaenue aedpopmanuu. JebopmupoBaHHbIE  sApa, TPyNIa  CUMMETpPUI
KBaJIPYIOJIBHO Je(OPMHUPOBAHHOTO OCTOBA. KOJieOaHus1, BpaleHue sjapa. OTHOYaCTUIHOE
IBIDKEHHE B J1e(OPMUPOBAHHOM sape, MOTeHIMan HwuiabccoHa, acMMOTOTHYECKHE
KBaHTOBBIC YKCIA.

Cxema cenboputu. TouHOE pemieHune I MapHbIX KOPPENALU B CIIydae OJJHOTO j-ypPOBHSI.
O6oOmenne Ha cucteMy ypoBHeW, BonHoBas ¢yHkuus bKII, mnpeobpazoBanue
BoromoOoBa. BnusHue mapHbIX KOppEIsIMA Ha MAaTPUYHBIC 3JIEMEHTHI OJHOYACTUYHBIX
OIIepPaToOpOB.

IV. DaexkTpomMaruuTHoe u3jiaydenue sjaep (4 yaca).

1. MynbTUIIONBHOE PA3I0KEHHE SACPHOTO AJIEKTPOMArHUTHOTO TOKA, HJIEKTPUUYECKHE U
MarHuTHbIE MYJIBTUIIONM, IMpaBUjia OTOOpa IS DJICKTPUYECKUX U MArHUTHBIX
nepexooB. OleHKa BEpPOSITHOCTH W3IY4YEHUs I OJHOYACTUYHBIX IE€PEXO/IO0B,
enuHuibl Balickonda. ®akTopel yCWICHHS W TIOJABIICHUS SIIEPHBIX MEPEXOI0B,
anepHas uzomepus. [Iponecc BHyTpeHHEW KOHBEpCUHU, OLIEHKA BeposTHOCTU. CeueHue
(OTOIOIIONIEHUS B AJIpaX, THTAHTCKUE PE30HAHCHI.

2. Cnaboe B3auMOJEHCTBHE MPU HU3KUX IHEPrHsiX. CTPyKTypa HyKJIOHHBIX CITa0bIX TOKOB,
TUIIOTE3a YHUBEPCAIBbHOCTU. HepemaTuBUCTCKUI TPEAEI, MYJIBTUIIONBHOE Pa3JI0KEHHE,
Kinaccuukanus ImepexoqoB Mo crerneHu 3ampera. Ilepexoasr @epmu u ['amoBa-
Tennepa. I'padux Kropu, BausiHue Maccbl HeUTpuHO, BennunHa fti2. K-3axBar, onenka
BEPOSITHOCTH.

IIporpamMma npakTH4eCKUuX 3aHATHH.

PaccesiHue HYKJIOHOB IPY HU3KHUX JHEPrusix (2 yaca).
OrnpesiesieHre CUHTIETHOTO U TPUILJIETHOTO JJIMH pacCcesiHUs HEUTPOHOB Ha MPOTOHAX U3

pacceaHund TCIIIIOBBIX HeﬁTpOHOB Ha MOJICKYJIax BOJAOpOaaA.

111

Baizekepa.
V.

V.

VI.

BouanoBas ¢pynkuus aeiitpona (4 yaca).

Brluncnenne MarHUTHOr0O MOMEHTA JEUTPOHA € YUETOM TEH30PHOTO B3aMMOIEHCTBHUSL.
Brruucnenue KkBapynoabHOT0 MOMEHTA JEHTpOHA.

Moaeanb knakoil kanjam (2 yaca).

Haxoxaenre paBHoBecHOT0 oTHOIIeHUT Z/N 11 CTaOMIIbHBIX siiep U3 (HOpMyITbl

O06oJi09euHasn Moesib (2 yaca).

Boruncnenne MarHuTHBIX MOMEHTOB HEUETHBIX SIZIEP.
JIeKTPOMArHUTHBIE Nepexoabl (2 yaca).

OrneHka BEpOATHOCTH BHYTPEHHEH KOHBEPCHUH JUI1 AaTOMHBIX S-2JIEKTPOHOB.
Caa0ble pacnaabl sajaep (2 yaca).

OneHka BpeMEHM KU3HU sAAep A1 nepexonoB depmu.

IIpumepsl 32724 111 CAMOCTOSATEJILHOTO PELICHHUS

1. OHpe,Z[CJ'II/ITB JJIMHY N-P pacCessHUA U3 KOI'€PECHTHOTO paCcCesIHU HeﬁTpOHOB Ha MOJICKYJIC BOAOPOAA.
2. Haiitu crenenn BBIPOXJICHUS YPOBHA C IaHHBIM N JJIA TpéXMCpHOFO, C(I)CpI/ILICCKI/I CUMMCTPUYIHOTO

OCIIILISATOPA.



3. HaiiT MarHUTHBIA MOMEHT SiIpa ¢ HCUYETHBIM HEHTPOHOM, HaXOSIIUMCS Ha YPOBHE C JaHHBIMU | U
I

4. Haiitu KBaApyNOIbHBIA MOMEHT S/pa, CO3/1aBAEMbIIl HEUETHBIM IPOTOHOM, HAXOAAIMMCS Ha YPOBHE
C JJAHHBIM J.

5. Yemy paBHO <S> jJis1 HYKJIOHA, HAXOISIIETOCS Ha YPOBHE C JAHHBIM |.

CamocTosiTe/IbHAsI padoTa cTyAeHTOB (4 yaca)

[Tepeuens 3ansaTuit Ha CPC O0bewM,
qac
[ToaroroBka k 3a4éTy 4

5. Ilepedenn yueGHOI JATEPATYPHIL.

OcHoBHas1 JuTEpaTypa

1. JImutpueB, Bnagumup demnopoBud. ATomMHOE s1po : ydebHoe mocobue / B.®. JImurpues, B.I'.
3eneBuHckuii ; Penep. areHTCTBO MO oOpazoBanuio, HoBocuO. roc. yu-t. HoBocubupck : HoBocubupckuii
rocynapctBeHHbli yHuBepcutet, 2006. 146 c. : wi. ; 20 cm. ISBN 5-94356-441-1.

JonosHUTEILHAS JUTEPATypa

1. 3eneBunckwuii, Bmagumup ['puropreBud. KBantoBas ¢usmka : [yaeOHOE mocoOue A CTYICHTOB
(bu3nueckux U PU3NKO-TEXHUUYECKNX (PaKyIbTETOB BY30B : B 3 T. : iep. ¢ anrd.| / B.I'. 3eneBunckuit
; [pen. mep. B.®. Imutpues] ; M-Bo obpa3oBanust u mHayku P®, HoBocub. roc. yu-T, ®us. dak.
HoBocubupck : PemakumonHo-uznarensckuii nientp HI'Y, 2014-2015. ; 24 cm. T.3: Peakium,
penstuBu3M. KBantoBast Teopusi MuHOTHX Teia. KBanTOBBIM Xaoc. 2015. 547 c. : un. URL: http://e-
lib.nsu.ru/dsweb/Get/Resource-249/page001.pdf. ISBN 978-5-4437-0386-2.

6. IlepevyeHb y4eOHO-METOANYECKHX MATEPHAJIOB N0 CAMOCTOSITEJIbHOI padoTe 00yYarOUIMXCS.

1. Bop O., Morrenscon b., CtpykTypa atomMHoro0 siapa, 1.1. M.: MUP, 1971, 456¢.
2. bop O., Morrenscon b., Ctpykrypa aromHoro sapa, T.2. M.: MUP, 1977, 664c.

7. Tlepeuenb pecypcoB HH(OPMALHOHHO-TEJTEKOMMYHHKAIIMOHHOI ceTn «AHTEpHETY,
HEO0OXOAUMBIX /IJISl OCBOCHUS TUCHHUILIUHBI.

Jlj1 OCBOEHHUS JUCIUIUIMHBI UCIIOJIB3YIOTCS CIIEYIOIINE PECYPCHI:

- 3JIEKTpOHHas nHpopMalMOHHO-00pa3oBarebHas cpeaa HI'Y (OMOC);

- 00pazoBaTenbHbIE HHTEPHET-TIOPTAJIBI;

- UH(pOpMaLIMOHHO-TEIEKOMMYHHUKaIlMOHHAs! ceTh HTepHeT.

- B.®. JImutpues, ATOMHOE pO: BUAECOIEKIUH.
http://www.inp.nsk.su/students/theor/index.ru.html

7.1 CoBpeMeHHbIe TpodecCHOHATIbHBIE 0a3bI JaHHBIX
He ucnons3yrorcs.

7.2. UudopMmannoHHble CIPABOYHbIE CHCTEMBI
Be0-crpanuna kadeapsl TeopeTrueckoit ¢pusuku http://www.inp.nsk.su/students/theor/index.ru.html



http://www.inp.nsk.su/students/theor/index.ru.html
http://www.inp.nsk.su/students/theor/index.ru.html

8. Mepeyenn HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH 0CYINECTBICHHH
o0pa30BaTe/IbHOIO MpoLecca Mo JUCHHUILIMHE.

Jliist oOecrieueHus pealin3aliy TUCIUILTMHBI HCIIOIb3YeTCsl CTaHAaPTHBIM KOMIUIEKT IPOTPAMMHOTO
obecneuenus (I10), Bxirouaronuii peryisipHo ooHoBisieMoe nuiieH3nonHoe 110 Windows.
Hcnonp3oBaHue Crienuaim3upOBaHHOTO IPOTPAMMHOTO 00eCTICUeHUS TSl H3yYCHUs JUCIUTUINHBI
He Tpedyercsl.

0. MarepuajbHO-TeXHHYECKas 0a3a, He00OXoAMMAas IJIsl OCYHIeCTBJIEHHUs 00Pa30BaATEILHOI0
npoirecca mo JUCHUIINHE.

Jlig peanuzanyy JUCUMILIMHBI UCIIOIB3YIOTCS CIELIMAIbHBIE TOMEILIEHU:

1. YueOHble aynuTopuu AJis MPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIA, TPAKTUYECKUX 3aHITUH,
KYpPCOBOT'O IPOEKTUPOBAHUS (BBIIOJIHEHNS KYPCOBBIX padO0T), TPYNIIOBBIX U MHAWBUIYaJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJIS, IPOMEXYTOUYHOM U UTOTOBOM aTTECTALIUH.

2. TlometeHus 151 CaMOCTOATENBHON PabOThl 00YYaIOIIUXCSL.

Y4eOHble ayAUTOPUH YKOMIUIEKTOBAHBI CHEUAIU3HUPOBAHHOW MeEOeNbl0 U TEXHHUYECKHUMHU
CpeAcTBaMU O0YYEHUs, CIYKAIUMHE JUIS IPECTaBIeHUs yueOHOM nH(popManuu OONBIION ayAUTOPHH.

[TomemieHust 1si CaMOCTOSITENIbHOM PabOThl 00YYAIOIIMXCSl OCHAIIEHBI KOMITBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TONKIIOUeHHsT K cetn "HMHtepHer" u oOecrnedueHHeM JJ0CTyna B SJIEKTPOHHYIO
uH(popMalnoHHO-00pa3oBarensHyto cpeay HI'Y.

Jliig mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUIIA IPEUIaratoTcs CleAyomue Habopbl
JEMOHCTPALIMOHHOTO 000PYIOBAHMS U YU€OHO-HATIISTHBIX TTOCOOUIA:

- KOMILJIEKT JIEKIIUM-TIpe3eHTalMi 110 TeMaM JUCLUILINHBIL.

MartepuanbHO-TeXHUYeCKoe o0ecreueHrne o0pa3oBaTeNpHOro Ipolecca IO AUCHUIUIMHE IS
00yJaroImuxcs U3 YUCIA JHI C OrPAaHMYSHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI OCYHIECTBIISIETCS COTIACHO
«[lopsinky opraHu3zallid W OCYIIECTBICHHS O0Opa30BaTENbHON MEATEIBHOCTH MO 00pa30BaTeIbHBIM
nporpaMMam JUIsl MHBAIHMOB W JIUI] C OrpPaHMYEHHBIMH BO3MOKHOCTSIMH 3710poBbsi B HoBocHOMpCKOM
roCylapCTBEHHOM YHHUBEPCUTETED.

10 OneHovHble CpeacTea AJisi MPOBECACHUSA TEKYIIEIr0 KOHTPOJISA U l'[pOMC)KyTO‘-IHOifI aTrrecranmuu 1mo
AUCHHUIIJINHE.

10.1 HOpﬂIlOK MPOBEACHUSA TEKYIIECI0 KOHTPOJIA " l'lpOMe)KyTO‘-lHOi/i arTeCTalluu 1mo
AUCHHUIIINHEC.

Texywuii KOHmMpOL
Texyuuii KOHTPOJIb OCYLIECTBIIETCS B XOJIE€ CEMECTpaA IyTEM KOHTPOJIS OCEIaeMOCTH.
IIpomedscymounas ammecmayus

OcBoeHHE KOMIIETEHIIMI OILIEHUBACTCS COTJACHO IIKaje OLEHKH YPOBHS C(HOPMUPOBAHHOCTH
komneTeHIMH. [looxuTenbHas olleHKa MO AUCLUIUIMHE BBICTABISETCS B TOM Clly4yae, €Clii 3asBJICHHas
komneteHius [1K-1 chopMupoBana He HUXKE TOPOTOBOTO YPOBHSI.

OxoHuaTenbHass OIEHKa paboThl CTyAEHTa B TEUYEHHE CEeMeCTpa IPOUCXOAUT Ha 3auéTe.
JuddepeHnnpoBaHHbIN 3a4ET TPOBOAUTCS B KOHIIE CEMECTPA B 3a4ETHYIO HEJIENI0 M0 OUjieTaM B yCTHOM
¢dopme. Bonpocs! Ousera noaduparoTcs TakuM 00pazoM, YTOOBI IPOBEPUTH YPOBEHb C(HOPMUPOBAHHOCTH
kommerenmuu [1K-1.

BeiBog 00 ypoBHE c(HOpMUPOBAHHOCTH KOMIETEHIMI MpHHUMAaeTcs mpernojaBaTeneM. Kaxplii
Borpoc Owmiera oreHuBaerca or 0 mo 5 OammoB. IlonoxkutenbHas OIEHKAa CTaBUTCA, KOT/a BCE
KOMIIETEHIIMM OCBOEHBl HE HI)KE IOpOroBoro ypoBHsA. OIGHKH  «OTIMYHO», «XOPOILOY,
«yIOBJIETBOPUTEIILHO» 03HAYAIOT YCIEIIHOE MPOXO0KIEHUE MPOMEKYTOUHON aTTeCTallHH.

COOTBeTCTBl/Ie HH}II/IK&TOPOB ) | pe3y.]1bTaTOB OCBOCHUSA JUCIIMIIJIMHBI
Taoaunma 10.1
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Pe3yabTar o0y4eHust no

Nuaukarop OueHovHbIe CpeaACTBA
AMCHMILINHE

IIK 1.1 [Tpumensier 3HAaTh TEOPETUUECKHE METO/IbI,

CHeUaIu3upPOBAHHbIE MIPUMEHSAEMbIC B TEOPUH S]IPa,

3HaHMA B 00J1aCTH
¢buzuku npu
BOCIIPOHM3BEICHUU
y4eOHOro MaTepuaa c
TpeOyeMoii CTeTeHbIO
HAy4YHOU TOYHOCTH U
MOJTHOTBI.

OCHOBHBIEC KOHLIEIILINY, JIEKALUE
B OCHOBE IIOCTPOEHHUSI TEOpUU
s1ipa, COBPEMEHHYIO JINTEPATYPY
10 TEMaTUKE Kypca «ATOMHOE
A7IpO»; 3HATH 0Aa30BbIE Pa3/eibl
KBaHTOBOW TEOPHUH MOJIA:
OCHOBHBIC ITOHATHS, MOZECIIH,
3aKOHBI M TEOPUHU; TEOPETUUECKHE
U METOJOJIOTUYECKUE OCHOBBI
IIOCTPOEHHUSI JIEPHBIX MOJIETIEH;
YMeTb caMOCTOSITENIBHO peIlaTh
MIPOCTEUIINE 3a1a41 U IPOBOJUTH
OLIEHKH JUIS POLIECCOB IIMPUH U
CEUeHHI B SACPHON (PHU3UKE;
yMeTb [IPUMEHATh 3HAaHUS
KBAaHTOBOM MEXAHUKHU U
KBaHTOBOM CTaTUCTUKHU AJIS
aHanmm3a 1 00paboTKH
pe3yabTaTOB PU3NUECKUX
9KCIIEPUMEHTOB;

IIpOBeHeHHe KOHTPOJIbHBIX

pabor,

nuddepeHIMpoBaHHbBIN

3a4€CT.

IIK 1.2 Ucnons3yet
CTeHATM3UPOBAHHBIC
3HAHUS MPH POBEICHUN
HAyYHBIX U3bICKAHUH B
n30paHHO# o0nacTu

Baagers HaBbIKaMU IOCTaHOBKHU
U peleHus 3a7a4 HayqHbIX
WCCIIeTIOBaHMI B 00JIACTH siIepHOU
(¢bu3MKY; BaAaJeTh 3HAHUSIMU Ha
YPOBHE, ITO3BOJIAIOLLEM
MPOBOAUTH 3()(PEKTUBHBIN aHAIIN3
Hay4YHOU U TEXHUYECKON
nHpopmanuu B 00JIacTU TEOPUU

aqpa.

[IpoBeneHne KOHTPOJIBHBIX

pador,

g depeHIIMPOBaHHBIN

3a4CT.

10.2 Onucanue KPUTEPUEB U MIKAJ OLEHNBAHUS HHANKATOPOB JOCTHKEHUsI Pe3yJbTaTOB
00yuyeHusl MO JTUCHHUILIMHE KATOMHOE SIAPO».

Taoauua 10.2

Ilnanupyemsie YpoBEeHb OCBOEHHUS KOMIIETEHIIUH
Kpurepuu pe3yabTaThl
OILICHHMBaH o0yueHus
us (mokazatenu He IToporossii ba3zoBsrit IIponBuHyTHII
pe3ynbTaT JOCTHKEHUS chopMHpOBaH YpOBEHB YpOBEHB YpOBEHB
OB 3aIaHHOTO YPOBHS (0 6amoB) (3 6amna) (4 6amna) (5 6amnoB)
00yJeHIS OCBOCHMS
KOMIIETEHIINH)
1 2 3 4 5 6
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YpoBeHb JemoHcTpup | YpoBeHb 3HaHUII | YpOBEHb
3HaHUH HIDKE | yeT oOmue COOTBETCTBYET 3HAHUU
MUHUMAJIBHBIX | 3HAHUS mporpamme COOTBETCTBYET
TpeOOBaHMIA. 0a30BBIX MOJTOTOBKH 110 nporpamme
HMeroT MecTo | TOHSTHIA IO | TeMam/pasziesiaM | IMIOATOTOBKH 10
rpyObIe TeMaM/pasne | IUCIIUILIAHBL. TeMaM/pasenam
IlonHoTa K 1.1 OIINOKH. nam Jomyckaercst JUCIUILTAHBI.
3HaHUH ' JUCLUIUIMHBI | HECKOJIBKO CBobonHO U
. HerpyOBIx/ apryMeHTHPOBa
JomyckaeTcsl | HECYIIECTBEHHBIX | HHO OTBEYaeT Ha
3HAYNUTENFHO | ommOoK. He JIOTIOJTHUTETHHBI
e OTBEYaeT Ha € BOTIPOCHI.
KOJIMYECTBO | JOIOJIHUTEIbHBIC
HEerpyObIX BOTIPOCHI.
OIMOOK.
OtcyrcTBHE IIponemonct | IIpogemonctpupo | I[IpogemoHcTpu
MHUHHUMAJIBHBIX | PUPOBAHbI BaHbI BCC POBaHbI BCC
YMCHI/II\/'I. HaCTUYHO OCHOBHBIC OCHOBHBIC
He ymeer OCHOBHBIE yMeHus. PenieHsl | ymeHusl.
Hamae | TIK 1.2 pemratpb YMEHHUSL. BCE OCHOBHBIC Pemens Bce
o CTaHAapTHBLIC Pemensl 3alaHuA C OCHOBHBIC
yMeHHH 3aJIa9H. THUTIOBBIE HerpyObIMH 3a/laHus B
Nwmeror mecto | 3amaun. OIMMOKAMU HWJTU C | TIOJTHOM 00BbeMe
rpyObie HonynieHsl HEIOYETaMU. 0e3 He04eTOB U
OIINOKH. HEeTpyObIe OmKOOoK.
OITMNOKHU.

10.3 TunoBbIe KOHTPOJIBHBIE 32JaHUSI 1 MATEPHAJIbI, HEOOXOIHUMbIE /ISl OIEHKH Pe3yJIbTaTOB
00yueHus

1. Bompocs 1Jist IOATOTOBKH K 3a4eTy N0 Kypcy «ATOMHOE sI/Ipo»

1. PaccesiHue HyKJIOHOB IIPH HU3KUX dHEprusx. JyimHa paccesHus, 3pHEeKTUBHBINA paanyc.

Hcxons u3 paauyca CHIIBHOTO B3aMMOJICHCTBYSI M DHEPTUH CBSI3U JACUTPOHA OIICHUTH BEIINIHHY
CHJILHOTO B3auMO/IeiicTBUS (TITyOUHY SIMBI).

3. CtpyKTypa noTeHIMana CUIbHOTO B3auMOICHCTBHS.

4. Ormpepnenenue JJIUH N-p paccesHUs U3 KOTEPEHTHOTO PACCESHHS HEUTPOHOB Ha MOJEKYiax
BOAOPOJA.

5. Tomysmnupuueckas ¢popmysa Macc.
6. Omnpenenenue (a3 saepHOTO PACCESTHUS U3 KYJIOH-SJIEPHOM HHTEpPEPEHIIUH.

7. Konebanus IMMOBCPXHOCTHU dApa B MOACIIN JKUJKON KaIlJIx. Hpe;[en YCTOﬁqHBOCTH 110 OTHOIICHUIO
K JCJIICHUIO.

8. HaiiTm MarHWTHBI MOMEHT sipa C HEYETHBIM MPOTOHOM, HAXOISIIUMCS Ha YPOBHE C
OIpeJIeIeHHbIMU j U L.

9. OOoaoueunas MOACIb 1A C(I)epI/I‘-IeCKI/IX AACP. HOpSI)IOK ypOBHCfI, MarvdcCKue ymcia.

10. Haiitu KkBaJIpymoJbHBII MOMEHT sijpa, CO3JaBa€Mblii HEYETHBIM MPOTOHOM, HAXOAALIMMCS Ha
YpOBHE C JTaHHBIM ].

11. JedopmupoBanHas mozens obonouek. [lorenunan Hunbccona.
12. Haiiti cpenHee 3HaAUYCHUE CIIMHA [Tl HYKJIOHA, HAXOSIIET0Cs Ha YPOBHE C JaHHBIM j.

13. PaccesiHue 251eKTpOHOB Ha sjipax. @opM(paKkTophl, KX CBOWCTBA.
12



14. Ouenuts nprMech 0-BOJHBI B ICHTPOHE U3 BETMYMHBI MATHUTHOTO MOMCHTA.
15. [TapHbie Koppensauu B siapax. BeipoxaeHHas Mosienb 1-ro j-ypoBHSI.
16. Mogaens BKII anst mapubix koppensauuii. [IpeobpazoBanue boromro6osa.

17. Haiitu creneHb BBIPOKJIEHUS YPOBHS C IJIaBHBIM KBAaHTOBBIM 4HMCIOM N ISl TPEXMEPHOIO
ceprudecKkd CUMMETPUYHOIO OCHMILISATOPA.

18. OueHnTh BEpPOATHOCTH AICKTPUYECKOTO MYJIBTHUIIOIBHOTO W3IYYCHHS IS OJHOYACTHYHOTO
nepexoza.

19. OHCHI/ITB BCPOATHOCTL MArHUTHOTO MYJIbTUIIOJBHOIO HU3JIY4YCHUA [JII OJHOYACTUYHOTO
nepexoja.

20. HaiiTu criekTp 3JIeKTPOHOB B OeTa-pacmajie HeUTpoHa.

1. buaersl aas guddepeHINPOBAHHOIO 3a4éTa

buner Nel
Paccesnue npu Hu3KkKX dHEprusax. JyimHa paccesiHus, €€ CBOMCTBA.
Hcxons u3 paguyca CUIIBHOTO B3aUMOJEHCTBHS U SHEPTUU CBSI3U AEUTPOHA OLICHUTh BETUUHUHY
CWJIBHOTO B3aUMOJEUCTBUS (ITTyOUHY SIMBI).

buner No2
CTpyKTypa ¥ CHMMETPHH TIOTEHIMaJa CHIBHOTO B3aUMO/ICHCTBHSL.
OueHNUTh BEpOATHOCTD pacmaja BO30YKAEHHOTO COCTOSIHUS SIpa C BBIJIETOM aTOMHOTO AJICKTPOHA
(BHYTpEHHsISI KOHBEPCHUS).

buier Ne 3
Crpykrypa u cBoiicTBa neiirpona. OueHka npuMmecu d-BOJHBI U3 MAHUTHOTO MOMEHTA.
Onpenenenue ¢a3 saepHoro paccesHus u3 Kynon-saepHoit uHTepdepeHunn.

bunetr No4
Paccesinue 3nexTpoHoB Ha sg1pax. @opmM@paKTophl, UX CBOWCTBA.
Haiit MarHUTHBI MOMEHT sIIpa C HeUYETHBIM HEHTPOHOM, HAXOISIIMMCS Ha YPOBHE C JJAHHBIMHU | U

buner Ne5
[Monysmnupuueckas Gopmyna mace B(A,Z).
OrmpezeneHue [UIMH N-P paccestHUS U3 KOTEPEHTHOTO PaccesHs HeHTPOHOB Ha MOJIEKYJIe BOJOPO/IA.

bunetr Ne6
JlonuHa cTaOMIIbHOCTH sjiep. [ paHUIBl yCTONYMBOCTH MO OTHOIICHUIO K BBITEKAHUIO IPOTOHOB U
HEWUTPOHOB.
HaiiT MarHUTHBII MOMEHT sIJ[pa C HEUYETHBIM IIPOTOHOM, HaXO/ISIIMMCS Ha YPOBHE C JaHHBIMH | U |.

buner N7
Konebanus noBepXHOCTH siipa B MOJIENIN KUIKON Karuu. [Ipeaen ycToiunBOCTH O OTHOLIEHHIO K
JEIICHNUIO.
Haiitn KkBagpynosbHbIM MOMEHT Spa, CO3/1aBAE€MBbIi HEUETHBIM IPOTOHOM, HAXOSIIMMCS Ha YPOBHE
C TaHHBIM |.
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bunet Nog
Mopaenb o6omouek s chepuueckux saep. [lopsaok ypoBHEH, Marnueckue 9ucia, pojib CIIuH-
Op6I/ITaJ'IBHOl"O BSaHMOHeﬁCTBHH.
YeMy paBHO <S> Il HYKJIOHA, HAXOISIIErOCS Ha YPOBHE C JaHHBIM |.

buner Ne9
[Mpoucxoxaenue saepHoit nepopmanmu. XapakTepHasi BenuunHa aeopmanmm.
HaiiTu crenens BeIpokIeHUS ypoBHS ¢ JaHHBIM N 17151 TpEXMEpHOTO, chepruIecKr CHMMETPHUYIHOTO
OCLIJLIATOPA.

buner Nel0
HedopmupoBannas Mojenb odonouek. [lorennman Hunbccona.
Hcxons u3 paauyca CUIBHOTO B3aUMOICHCTBUS M SHEPTUHU CBSI3U ICHTPOHA OLIEHUTH BETHUUHY
CWJIBHOTO B3aUMOJEUCTBUS (ITTyOUHY SIMBI).

busier Nell
[TapHbie KOppesSIKK B siapax. BeIporkaeHHAas MOIEb TapHbIX Koppessiwii (1 j-ypoBeHs).
OHpeI[eJ'IeHI/IC JJINH n-p paCCGHHI/IH nu3 KOFepeHTHOFO paCCGHHI/IH HeﬁTpOHOB Ha MoneKyne BOI[OpOI[a.

bunet Nel2

INamma-uznyuenue saep. MynbrunonbHble MOMEHTHL. [IpuBenénHas BeposTHOCTH nepexoaa. OneHka
BEPOSITHOCTH OJTHOYACTHYHBIX IIEPEXOJI0B.
HaiiTi MarHUTHBIA MOMEHT siJjpa C HEYETHBIM HEHTPOHOM, HAXOSIIMMCS Ha YPOBHE C IJAHHBIMH |

bunet Nel3
Buasl 6eta-nporieccoB B sigpax. ['amuiibTonuan cinaboro B3aumozeiicTeus. [lepexoast Gepmu u
I'amoBa-Tennepa.
Haiitn KBagpynosbHBIM MOMEHT SIpa, CO3/1aBAEMBbI HEUETHBIM IIPOTOHOM, HaXOSIIAMCS HA YPOBHE
C TaHHBIM |.

®0pjvza IK3AMEHAUUOHHO20 ounrema npedcmaeﬂeHa HA pUCyHKe

MWHOBPHAYKNU POCCUU

®edepanbHoe 20cydapcmeeHHOe agMOHOMHOe obpa3zoeamesibHoOe yuYpexoeHue
ebicuie20 obpa3oeaHusi

«Hoeocubupckuli HayuoHasbHbIU uccriedoeamesibCKUli 20cydapcmeeHHbIU
yHueepcumemy»

(Hoeocubupckuli 2ocydapcmeeHHbIl yHueepcumem, HI'Y)
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Qdusuyeckul ¢pakynbmem

Cocmasgumernn

DK3AMEHAIJMOHHDBIN BUJIET Ne

« »

(noonucs)
20 e

/D.U.0. npenooasamens/

Ol/!eHOHHble mamepuaivl

no npOMe.?fcymOLIHOZZ ammecmauuu,

npeoHasHaweHnuwvie O NPOBePKU

coomeemcmeust ypoeHs noo2omosku no oucyuniune mpebdosanusm CYOC, xpanamcsa ma rkageope-
paspabomuuke PII/] 6 neuamnom u 31eKmpoHHOM 8ude.
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JIner akryanusanuu padoyeil nporpaMmsl
10 JMCUHUILIHHE KATOMHOE SIAPO»
no HanpasJjeHno noarorosku 03.03.02 ®usuka
IIpoduias «O0mas n pynaamenTanbHasg QUIHKA»

No

Jlama u Ne
Xapaxmepucmuka éneceHHbix npoOmoKoa
usMeHeHUll (¢ yKazanuem nyHKmoe 0OKyMeHma) Yyénoeo cosema
QD HI'Y

Toonuce
0MEEmCcmeeH o020
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