TocyaapcTBeHHOe GI0KeTHOE 00pa3zoBaTeILHOE yUpexKIeHHEe
Bbicmero o6paszoBanusa MockoBckoii 06JacTa
«YuunBepcureT «/{yona»
(rocynapcrBenHbIi yHHBepenTeT «/ly6Ha»)

Oumuan «IIpoTBHHOY
Kagenpa «O6meo6pa3oBaTeNEHBIX JUCIHILIHE

/EBcukoB A.A./
Damunus U.0.

v3 2021 r.

Pabouas nporpaMMa JHCUHIIMHBI

Ddu3nka aTOMHOI0 AApa U JIEMEHTAPHBIX YaCTHUII
HAUMEHO8AHUEe OUCYUNTUHBL (MOOYNA)

Hanpasiesse noAroToBKH

03.03.02 dusuxa

K00, HaUMEHO8aHue

VpoBeHs BeicIero 06pa3oBaHus
GaxaynaBpuaT

baxanaspuam, Mazucmpamypa, cneyuanumem

HanpasienHocTs (mpoduib) 06pa3oBaTebHOM IPOrpaMMEL
«MenunuHCKas pu3mKa»

®opma o6ydeHuS
OyYHas

OYHaA, OYHO-3A0YHAA, 3a0YHaA

I[TpotBHHO, 2021



ABTOp(BI) IPOrpPaMMEI:

Kosnosckwuit E.A., mpodeccop, JOKTOP (u3.-MaT. HayK, CTapIIuil HayqHBLH coTp.,
kadenpa «OGme06pa3oBaTENBHEIX TUCITHILIHEY

Damunus H.0., donocrocms, yuenasn cmenens (npu Hanuyuy), noonuth
Yyuenoe 38anue (npu nanuuu), kagedpa;

Pa6oyas nporpamma paspaGorana B cOOTBETCTBHHY ¢ TpeboBanuamu PI'OC BO no manpasieHuio
TIOATOTOBKH BEICIIET0 06pa3oBaHus
03.03.02 «®u3zuxa»

(k00 u Haumenosanue Hanpasnerus nod2omosku (cneyuanvnocmuy))

‘[IporpamMma paccmoTpeHa Ha 3acezanum Kadenpsr

«O6meobpa3oBaTeNbHBIX TUCIUILIMHE
(nazeanue kaghedper)

IIpoTokoxn 3acenanus Ne 1 ot «14» ceHTa6ps 2021 r.

3aBenyrommit kapenpoit: _mpodeccop Corrun A.H. 2 ‘

(Pamunua HU.0., noonuce) /

COI'’TACOBAHO

3aBenylommit BIycKatomedt kaheapoit mpopeccop Cokomon A.A. —

(Pamunus H.0., nodnucw) 3

«_17_»__cents6ps 2021 r.

Oxcnepr (peuensenT):

Bophsikos B.I'., TOKT. hu3.-Mar. Hayk. HUI «KypyaToBckuit uacTHTYTY - UPBD, rHC

(®.H.0., yuenas cmenens, yuenoe 36anue, mecmo Pabombt, OONACHOCMY,; eClU MeKCM PeyeH3uU He nPUKNAbIEAemcs —
noonuce axcnepma (peyensenma), 3a6epennas no mecmy paboms:)




OriaBJjenune

1 Mecto ancumnnuHbl B CTPYKTYPE OTNTONT .......oiiiiieieece e e 4
2 MecTto gucumnnmHbl B CTPYKTYPE ONMONM ..o 4
3 MnaHupyemblie pedynbTaTbl OOYHEHUS MO OUCLINMIINHE ...c..oveveiierieeieereeeeieiesiesiesiessessessaenens 5
4 OO DBEM OUCLIMTIIIMHDBI «.vvveeeiieteeieeseeteieeseetteeeesseatesssssasseaessasseseessasssesesassesesssssessessasssesessssbesessssseensesans 6
5. COOEPIKAHNE OUCLINMIIMHDBL .. .c.veviitieiteteesiesieteseessestesseasaeseessessessessessessessessassesseessessessessessessessennens 7
6 lNNepeyeHb y4ebHO-MeTOANYECKOro obecnedeHmst NO OUCUMMIINHE ........cccvververeerieniesieniennens 9
7 ®oHAbI OLEHOYHBIX CPEACTB MO ANCLIMMIIMHE ...oveveiviereesiesiesiesiesieseessessaeseeseessessessessessessessansens 9
8 PECYPCHOE OBECTIEUEHME ........eeeveeiecie ittt ettt et e s aaeste e esbe e teaneesneenes 10
MpunoxeHne K paboden NPOrPaAMME ANCLUMIINHDB .........oiverreeieieenieeeeseesieasaesseesseeeesseessesseens 13



1 Mecro mucunmiune B crpykrype OITOIT

Jucnumimna «®du3rka aTOMHOTO SApa U AJIEMEHTapHBIX YacTHUID MMeeT LeJibio chopMu-
poBath y oOyuaronuxcs npodeccuonanbayto OITK-1 KoMIeTeHInI0 B COOTBETCTBUU C TPpeOOBaHU-
svu @I'OC BO no Hanpasnenuto moaroroBku 6akamaBpoB 03.03.02 «Pusuka» ¢ ydeToM Harpas-
JICHHOCTH OaKaaBpCKoOi mporpammbl — « MenunuHckast pusukay.

Lenbro AMCUMILINHBI SBISETCS M3y4YEHUE MPUEMOB pellleHus (pU3ndeckux mpodiieM U CB-
3aHHBIX C HUMU YPaBHCHHI B 00beMe, HeOOXOIMMOM JJIsi TIPUMEHEHUS! TTOTYYCHHBIX HABBIKOB MIPH
M3YYeHHH JPYruX KypcoB (U3HMKH M MpakTUKu, Hampumep, «KBanroBas Teopus», «Dusmdeckue
OCHOBBI UCITOJIb30BAHUS J1a3€POB B MEAUIIMHE» U «JleTEeKTOPBI N3ITydeHUY.

[Ipu peanuzanuu 3Toi LEIH MPEAYCMATPUBAETCS PEIICHUE CIEAYIOIINX 3a1ay.

N3yunts:
¢ ba3oBble oHATHS (PU3UKK ATOMHOTO sI/Ipa M 3JIEMEHTAPHBIX YACTHII;

©® 3a111ICh OCHOBHBIX (DU3MUYECKHMX 3aKOHOB C MOMONIBIO MU GEpeHIINATBHBIX ypaBHeHHH (YpaBHE-
nus llpenunrepa, dupaka u ap.);

® [IpCACTABJICHUS O CTPYKTypHOﬁ OpraHu3anuu MUKpOMHpPa, HACIAX U METOdaxX 3TOU JUCHUITIIIMHBI,
® [IPCACTABJICHUS O MEXaHU3ME (I)YHI[aMCHTaJ'IBHBIX B3aHMOHCﬁCTBHﬁ;

® OCHOBHBIC MOJIC/IN, OIIUCBHIBAIOIIME PO,

® DOJIb 3aKOHOB CUMMETPHH B (1)1/131/11(6 QJICMCHTAPHbIX YaCTHUIL;

® MICTOPUYCCKH 3HAYUMBbIC DKCIICPUMECHTHI B (1)1/131/11(6 ATOMHOTIO sApa U 3JICMCHTAPHBIX YaCTHUIL;

® 0a3KCHBIE IOHATHS O PaaruOaKTUBHOCTHU U 00 ee BOSﬂCﬁCTBHH Ha 4CJIOBCKA.

OBiageTsb:

® YMEHHMEM NPUMEHATh YCBOCHHBIC NMPUHLMIBI U METOABI JUIsl aHAIM3a OTACJbHBIX SIBJICHUN U
MPOIIECCOB (PUBUKH 3JIEMEHTAPHBIX YaCTHII;

® [PUHLHMIIAMUA CUMMETPHUHU, IPUYMHHOCTH B KBAHTOBOW MEXAHUKE;

® OCHOBHBIMH 3aKOHAMU COXPAHEHHUS B (PU3MKE aTOMHOTO Siapa M AJIEMEHTAPHBIX YaCTUI[ TPH
aHAIIN3€E SAJICPHBIX PEAKIINIA;

® HaBBIKAMU JUISI PEIIEHUs KOHKPETHBIC (PU3NYECKUE 3a/1a4u;

® HaBBIKAMHU CaMOCTOSITEIHHOTO YIITYOJICHUS OJYYSCHHBIX 3HAHUH C UCTIOIB30BAHUEM PA3JIMUHBIX
WCTOYHHKOB.

ObnacTsamu nmpodecCHOHATBHON AEITeTbHOCTH B paMKax M3y4yaeMOW AUCIUILTUHBI (MOIYJIs)
SIBIISTFOTCSL:

- aTOMHas MPOMBIIIEHHOCTh. B cdepe obecnieueHns KU3HEHHOTO LIMKJIA: UCCIeI0BaHuUE,
MPOEKTHUPOBAHNE W pPa3pabOTKa COBPEMEHHOTO YHUKAIBHOTO OOOPYIOBaHUS, IPOHM3BOJICTBO,
HaJlajKa, dKCILUTyaTalus; 000py0BaHHE YCKOPUTEIbHBIX KOMIUIEKCOB KaK MEAMIIMHCKOTO Ha3Haye-
HUS, TaK ¥ MCIIOJIb3YEMBIX ISl TIPOBENICHHS MCCIIEJOBAaHUN B 00JaCTH ()U3UKH BBICOKUX JHEPTHUH;
¢u3nyeckre yCTaHOBKH, B TOM YHUCIIE, MEIUIIMHCKOTO Ha3HAYeHUs I obecrieueHust 3 (HeKTUBHO-
ro ¥ 0€301MacHOTO PA3BUTHS ATOMHOW OTPACIIH;

- CKBO3HBIE BUJBI MPO(PECCHOHANBHON NEATETLHOCTH B IMPOMBIIUIEHHOCTH (B cdepax
MIPOBE/ICHUS] HAYYHO-HCCIIEIOBATEIBCKUX M OMBITHO-KOHCTPYKTOPCKUX paboT 10 TeMaTHKE OpraHu-
3alluy, YIPaBJICHUs pe3yIbTaTaMHi Hay4YHO-HUCCIIE0BATENLCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT
C LENbI0 MPOU3BOJICTBA COBPEMEHHOTO O0OpYIOBaHHS, OOECIIEYHBAIONIETO COBEPIICHCTBOBAHHE
AICPHO-PHEPIeTUUECKUX TEXHOJIOTUH).

2 MecTo aucuunauHbl B crpykrype OIIOIT
Jucnunimza «®u3nka aToOMHOTO AIpa U AJIEMEHTapHbBIX YaCTUID OTHOCUTCS K OCHOBHOM
yacT Ooka aucuuiuind, Monyns "OBIIAS OU3UKA" b1.0.11.06
Jucnunnuna npenonaercs B VI cemectpe 11 xypca.



[Ipuctynas kK M3y4eHHIO AUCUUILUIMHBI «DU3MKa aTOMHOTO Siipa W 3JEMEHTapHBIX YacTHUID», CTY-
JICHT UMEET 3HAHUS U HABBIKU MO JUCIHIUTHHAM: «MareMaTtudeckuil ananmsy, «JIuneiinas anredpa
W aHAJIUTUYECKas reoMeTpus», «luddepeHnnanbabie ypaBHeHH», « Teopusi BEpOITHOCTEH U Ma-

TEMATUYCCKaA CTaTUCTUKA).

3 H.]'IaHI/IpyeMble pe3yJabTaThbl oﬁyqennﬂ o TMCHHMIIJIMHE

®opMupyeMblie KOMIETEHIIHT
(k00 u Haumerosanue)

NuaukaTopsl
JOCTHIKEHHMSI KOMIIeTeH Uil
(k00 u ghopmynuposxa)

I[nanupyembie pe3yJbTaThl
00y4eHUsI MO TUCHUTLINHE

OIIK-1. Cnocoben npumensims
bazoevie 3nanus 6 ooracmu
Qusuxo-mamemamuyeckux u
(unu) ecmecmeeHHbIX HAYK 8
cghepe ceoeti npogheccuonans-
HOU OesamenbHOCmU.

OIIK-1.1. CnocoOHOCTE
MPUMEHSTh MaTeMaTHIeCKHe,
€CTECTBEHHOHAYYHBIC,
COLIMAILHO-3KOHOMHYECKUE U
po(heCCUOHABHBIC 3HAHUS IS
pelIeHus Hay4HO-
HCCIIE0BATENBCKUX 3aay.

3HaTh OCHOBHBIE 3aKOHEI CO-
XPaHEHUS; TPUEMBI UX UCIIOJIb-
30BaHUs IIPU pELICHUE 33]1a4
«Du3KUKK aTOMHOTO sJIpa 1
3JI€MEHTaPHBIX YaCTHUIDY;

WuTepnperrpoBath penicHus
CIEIMAIEHOTO BUIA
(HE)OIHOPOJHBIX YPaBHEHHI B
YACTHBIX ITPOU3BOJIHBIX BTOPO-
ro nopsiika (ypasuenus [lpe-
nuHrepa, Jlupaka u 1.]1.);

3HaTh OCHOBHI METOJIOB 00paboT-
K{ ¥ OLICHKH TIOTPEITHOCTH H3Me-
peHHI TapaMeTpoB SABJICHUN QH-
3WKH Sipa U dJIeMEHTapHbBIX Ya-
CTHII;

OIIK-1.2. [IpuMeHseT CUCTEMBI U
METO/Ibl TEOPETHUECKUX OIIEHOK U
pacydeToB JUIs SKCIIEPUMEHTOB Ha
YCKOPHTEISAX, PEaKTOpax u Apy-
T'HX SAepHO-(PU3NUECKUX YCTa-
HOBKaX.

3HaTh OCHOBHBIE 3aKOHBI COXpa-
HEHUS; IPUEMBI X UCIIOJIb30Ba-
HUS IIpU peuieHue 3aaad «Pusuku
ATOMHOTO SIIpa U 3JIEMEHTAPHBIX
YacCTHUL;

3HaTh pUzHYECcKHEe PUIIOKECHNS,
CHENYIOLIUE U3 33/1a4, PELICHHBIX
B pa3HbIX pazaenax «Dusnku
ATOMHOTO s1/Ipa U 3JIEMEHTapHbBIX
YACTHUL;.

OIIK-1.3. BeIsBnsieT 3aKkOHOMED-
HOCTH (PU3UYIECKUX MIPOLIECCOB,
JIeKAIIUX B OCHOBE BBITIOJIHIEMO-
ro (PU3UYECKOTr0 IKCIIEPUMEHTA U
nprubOpPOB, UCIONB3YS 0a30BbIE
3HAHUS

YMeTb chopMyIupyeT KOHKpET-
HYI0 (pU3HMYECcKyIO 3a/1auy, BbI-

OpaTh METOJI peann3aluu dKCIIe-
PUMEHTA JUIs TIOJTyYeHHs KOHKY-
PEHTHOCIIOCOOHBIX PE3YJIbTATOB

Bmagers MeTOAUKaMHU MCIIOB30-
BaHWS HOBEUIINX JOCTHKEHUMN
($u3MKN B HAYYHO-
HCCIIeIOBATEIbCKOM paboTe

OIIK-1.4. [IpuanMaeT yqactue B
MIPOBEJCHUH YKCIIEPUMEHTOB U
CTEH/IOBBIX MCTIBITAHUAX JKCIIE-
PUMEHTAIbHBIX MOJIENEH, HCITONb-
3ysl pa3InIHbIe METOUKN (H3H-
YeCKUX U3MEPEHUH, IPOU3BOJUT
00paboTKy, aHaIu3 U Gpusnye-
CKYI0 HHTEPIPETALUIO I10JIyYeH-

YMeTh BHIOMpATh TEXHUYECKHE
CpelcTBa, TOTOBUTH 000PyIOBa-
HUE, paboTaTh Ha IKCIICPUMEH-
TAJIbHBIX (1)I/I3I/IT-IGCKI/IX YCTAaHOBKax

YmMeTs npousBecT 00padOTKY U
aHaJIM3 MmoyryyaeMoil puszndeckoit
nH(POPMALIUH C TIOMOIIBIO COBPE-
MEHHBIX HH()OPMAITMOHHBIX TEX-




HBIX SKCIICPUMCHTAJIbHBIX JaHHBIX

HOJOTHUH

YMeTh MPOBOIUTH aHAIN3 U
00001IeHre HAyYHBIX TAHHBIX B
COOTBETCTBHUU C 3a]a4aMH HCCIIE-
JIOBaHMS U OIIPEICIISITh HAIpaBjie-
HUS JAJbHEHIITNX HCCICIOBAHUN 1
paspabotok. [IpoBoauT onieHKY
MOJIYYSHHBIX Ha MPAKTHKE pe-
3yJIbTAaTOB, CPABHEHHE TEOPETHYE-
CKHX M IPAKTHYCCKUX UTOTOB

OIIK-1.5. [Iy6nuyno n3naraet
TEOPETHYECKUE U MTPAKTHIECKIE
pasnernsl y9eOHBIX AUCIUIUINH
OakanaBpuata B 00J1aCTH (PU3UKH
Y PYKOBOJIUTH HAYYHO-
HCCIIeIOBATEIHCKON PabOTOMH CTy-
JICHTOB, 00yYaloOMIMXCs 110 PO-
rpamme OakajgaBpuara B 00JacTu
¢buznkn

YMeTh METOIUYECKH TPAMOTHO
CTPOWUTH IIJIAHBI JJIsl YCBOCHHUSI
JICKIIMOHHBIX M MPAKTUYECKIX
3aHSTHUI, KCIIOJIB30BAaTh COBPE-
MEHHBIC TEXHOJIOTUH O0Y4CHHS U
OpraHu3alyy y4eOHOro mporiecca;
MyOIMYHO M3NIaraTh TEOpETUYC-
CKHE ¥ MIPAKTHYCCKUE Pa3/IeiIbl
«®DuU3UKK aTOMHOTO Si7Ipa U 3Jie-
MEHTAPHBIX YACTHIDY, OPraHU30-
BBIBAaTh Y4€OHYIO M CAMOCTOSI-
TENBHYIO ICITEIBHOCTH MPH 00Y-
YCHUH, YUUTHIBAS WHIAUBUYITh-
HBIC 0COOCHHOCTH 00YYaIOIIMXCH,

Bnagers MeTonamu, o0pa3oBa-
TEJIbHBIMU TEXHOJIOTHSIMU
HABBIKAMU MPOBEACHUS YUCOHBIX
JICKIIMOHHBIX U MPAKTUUSCKUX
3aHSTHUIl; NPUHLIUITAME OCTPOE-
HUS MJ1aHa 3aHATHI, 0TOOpa
y4eOHOro MaTepuaa, CriocooamMu
OpraHu3alvyi CaMOCTOSITEINbHOMN
y4eOHO! AeATeIhbHOCTH 00yJaro-
IUXCSI.

4 O0beM IUCHUILIUHBI

O0beMm JAUCHUITIIIMHBI COCTABJIACT 4 3ayeTHBIC CIAWHUIIBI, BCCTO 144 AaKaJICMHUYCCKUX Yaca.




5. Coepskanme IUCHUNITHHBI

o4Has dpopma o0yuenust
HaumeHoBaHue pa3iesioB U TeM Bcero B TOM 4YHCJIE:
AUCHHIIMHBI (axa- KonraktHast paboTa (paboTta BO B3aUMOJICHCTBHH C MPEIo/aBaTe- CamocrosiTe/ib-
AeM. nem)* Hasi paboTa
Yachbl *
) Jlek- [MpakTHrue- JIaGopatop- KPIT Bce- | OOyualomerocs
LU CKHe HbIE ro
(cemuHap- 3aHATHUA
CKHUE)
3aHATHUA
IV cemectp

Paznen 1. Beenenue. 5 2 3 10 5
Pa3znen 2. Ypasnenue lpénunrepa. 12 4 8 20 8
Pa3pen 3. Vpasnenue Jupaxa. JIenToHBI 10 2 8 16 6
Pasneu 4. Teopus KBapKOB. AnpoHb! 7 3 4 15 8
Pasnen 5. Teopus ®epmu. Crnabble B3auMOAeHCTBHL. 8 4 4 14 6
Pa3nen 6. Daexrpocnabele B3auMOAEHCTBUS 4 5 15 6
qacCTHUIL

Pa3aen 7. CunbHble B3aumMoneicTBus 12 4 8 17 5
Pa3nen 8. Atomusie sapa. 10 6 4 15 5
Pasnen 9. Mogenu sinep 7 3 4 12 5
Paznen 10. Snepusie peakipn. PamuoakTus- 5 2 3 10 5
HOCTbB.

- [IpoMexyTouHas arrecTanus: 27° X
- DK3aMeH
Hroro nmo aucuuminne 112 34 51 144 59

* o o o o
KPII - yacer konmaxmmuou pabomel Ha Kypcogyio pabomy (npoexkm) no oucyuniune. Yacet Omnocames k 6HeayOUumopHoll KOHMakmuou pabome, blNOIHAIOM CSL 6He PACNUCAHUSA YHeOHbIX 3aHAMUL NO
oucyuniuHe. Yxazvieaiomces, eciu npedycmMompensi Y4eOHbIM NAAHOM.

! Tlepeuens BUIOB y4eOHBIX 3aHATHI YTOUHAETCS B COOTBETCTBUM C YUEOHBIM ILIAHOM.
2 Yackl Ha IPOMEXKYTOUHYIO aTTECTaIMIO (3a4eT, AU depeHIIMPOBaHHbIH 3a4eT, 3K3aMeH U JIP.) YKa3hIBAIOTCA B CIydae BhLICTCHHUS HX B y4eOHOM TIaHe.
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ConepxaHue IMCUUILINHBI

Tema 1. OcHOBHBIE pa3Jenbl COBPEMEHHON (DU3MKHU sIIpa U SIEMEHTAPHBIX YACTHII; pelIaeMble 33auu B UX paMKax. OCHOBHBIC 3TaIlbl pa3BUTHS (H-
3MKH s1/Ipa U 3JIEMEHTAapHBIX YacTHll. MaciiTalbl SIBICHUN MUKPOMUpPA. XapaKTEPUCTUKH YACTHII.

Tema 2. Ypasuenue llpénunrepa. BonHoBsie pyHKINU.

Tema 3. YpaBuenue lupaka. JlentoHbl. AHTUHACTHUIIBI.

Tema 4. HepenstuBucTckas Teopus KBapkoB. Anponsl. Kiaccudukanys 1 KBaHTOBBIE XapaKTEPUCTUKU aIPOHOB.

Tema 5. CraGbie B3auMOIHCTBUSI. Y HUBEPCATLHOCTH C1a00T0 B3aUMOACHCTBUSA. 3apsoKeHHbBIC U HeHTpalibHbIe TOKU. JluckpeTHbie cummerpuu C, P, T
u CPT-reopema. Hapymenne CP-uHBapraHTHOCTH.

Tema 6. DiieKTpoMarHUTHBIE B3aMMOACHCTBHS. DJIEMEHThI KBAaHTOBOH 3JeKTpoauHamMuky. Juarpammel DeitHmana, DneKkTpociadble B3anMOACHCTBUS.
3apshKkeHHbIC U HeWTpanbHble TOKU. [lepenocurku c1aboro B3auMoAeHCTBUS - TPOMEXKYTOUHbIE 0030HBI. O0BbeAMHEHNE IEKTPOMAarHUTHOTO U Cl1abo-
ro B3aumoeiicTBust (Monens BaitnOepra-Canama).

Tema 7. CuiibHbIE B3aUMOJICUCTBUS U CTPYKTYypa aApoHOB. CHMMETpHUs CUIIBHOTO B3auMoaecTBus. KBapKu, IJIFOOHBI M UX OCHOBHBIE XapaKTEPUCTH-
ku. L{BeT u apomat. KBapkoBas ctpykrypa aapoHoB. ®opmyna Humumpkumel. D51eMEeHTl KBAaHTOBOM XpOMOIMHAMUKH. [[BeTOBasi CHMMETpHs CUITb-
HBIX B3aUMOJCHCTBUI. ACUMITOTHYECKas: CBOOO1a U KOH(pAHHMEHT.

Tema 8. DxcniepumenT Pesepdopmaa. SAnpo kak cucreMa B3aMMOACHCTBYIONIUX MPOTOHOB M HEHTPOHOB. 3apsiy sijipa. MaccoBoe YHCIIO U Macca sijipa.
Pa3smepsr sanep. @opmbakrop sapa u HykinoHoB. M3otonsl. M306apel. Dueprus cssu siapa. [lomyamnupudeckas ¢popmyia aiist SJHEPTHH CBSI3U SAPA.
CryH 1 MarHUTHBIA MOMEHT pa. DKCIEPUMEHTHI 10 U3MEPEHUIO MArHUTHBIX MOMEHTOB S€p. SepHbIi MarHUTHBINA PE30HAHC.

Tema 9. Monenu aromusix saep. Knaccudukanus moaeneit siapa. Kanenbnas monens siapa. Moaens depmu-raza. usndeckoe 000cHOBaHUE 000110-
4euyHOU cTpyKTyphl sapa. [lorennman ycpeqHeHHoro saepHoro nois. CuiibHOe CIMH-0pOuTalibHOE B3auMoieicTBrue. OJTHOYaCTUYHbBIE COCTOSHUS B
YCpEeHEHHOM siiepHOM noTeHuuane. O0bsICHEHUE CTUHOB U YeTHOCTEH COCTOSIHU si/iep B MOJENN 000I0YEK.

HepopmupoBannsbie sapa. CocTossHUE JBUKEHUSI HYKJIOHOB B 1e(OpMUpOBaHHOM siipe. BpamarensHbie n konebaTenbHble cocTosiHuA saep. CBsi3b o1-
HOYACTUYHBIX U KOJIJIEKTUBHBIX ABUKEHUH.

Tema 10. EcrecTBeHHas: U UICKYCCTBEHHAs PaIlOAKTUBHOCTb. 3aKOH PaJIMOAKTUBHOTO pacnaja.

DHepreTuyeckoe ycioBHe o -pacnaga. OCHOBHbIE HKCIIEpUMEHTaIbHbIE 3aKOHOMEPHOCTH 0. - pacnaja. [IpaBuia ot6opa a -pacnaza.

OHeprerudeckue ycnoBus B-pacnanoB. CeKTpbl JIEKTPOHOB. XapaKTEPUCTUKN HEUTPUHO. DKCIEPUMEHTAIBHOE JI0Ka3aTeIbCTBO CYIIECTBOBAHUS
HeHTpuHO. DieMeHThl TeopuH B-pacnana. Paspemennsie u 3anpenieHnslie B-nepexosl. Hecoxpanenue yeTHocTH npu B-pacnae.

Y-U3Iy4YeHUe siiep. DIEeKTpUUEeCcKre U MarHUTHbIE nepexoabl. [IpaBuia oTOopa 1o MOMEHTY U YETHOCTH ISl Y-TIEPEX0A0B. BepoaTHOCTH Mepexo/10B.
Snepnas nzomepus. Buyrpennss kousepcus. Odpdexr Meccbayspa.



6 IlepeyeHb yueOHO-METOANYECKOT0 OOecnevYeHHs MO AUCHUTIIHHE

Meroandeckue Matepuaibl 0 JUCHUILIMHE (MOAYII0) U 00pa30BaTeIbHON MpPOrpaMMe B 11e-
JIOM Tpe/ICTaBJIeHbl Ha O(pULIMaIbLHOM caiiTe 0Opa3oBaTenbHON opranu3aiuu (pasaen «CeeaeHus 0o
oOpa3zoBarensHOM opranuzaiumn» — ObpazoBanue — OOpazoBaTeIbHBIC TPOTPAMMBI).

7 ®OHABI OLIEHOYHBIX CPEACTB M0 AMCHHUILINHE

JInst arrecTanuy 00y4JaronuXxcsi HA COOTBETCTBHE MX IEPCOHANBHBIX JOCTHKESHUH MTO3TAITHBIM
TpeOOBaHUAM 00pa30BATEIBHON MPOrpaMMBbl MO TUCIHHMILIMHE pa3paboTaHbl (HOHIBI OLIEHOYHBIX
CPEICTB, TIO3BOJSIOIIME OLCHUTh PE3yJbTaThl OOyueHHs (3HAHWS, YMEHUS, HABBIKH) U
copmupoBanHbIe (POpMHUPYEMBbIE) KOMIIETCHIINH.

Ot QOHIBI BKIIOYAIOT TEOPETUYECKUE BOIMPOCHI, THUIIOBBIE NPAKTHYECKHE 3aaHus,
KOHTPOJIbHBIE paboThI, JOMAIIHUE PabOThI, TECThI, IPUMEPHBIE TEMbI KYPCOBBIX padoT (MPOEKTOB)
U KPUTCPUHM WX OLCHUBAHMSA M WHBIC OICHOYHBIC MAaTepHalIbl, HCIIOJIb3yEMbIC NPH NPOBEACHUH
MPOIEeTyp TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M MMPOMEXKYTOYHOM aTTECTAINH.

@DoH/IBI OLICHOYHBIX CPEACTB MPEICTABICHBI B IPUIOKEHUH K padoveil mporpaMme.

[Tpu HEOOXOAMMOCTH OOYHYAIOLIHECs ¢ OrPAaHHYECHHBIMH BO3MOXXHOCTSIMH 3/10POBbSI U HHBA-
JHIBI 00ECTIEYMBAIOTCS OLICHOYHBIMU MaTepuanamMu B (popmax, aaTHPOBAaHHBIX K OrpPaHUYCHUSIM
UX 3JI0POBbsSI U BOCIIPUATHS MHPOPMALIUH:

s nuy ¢ HapyweHusMu 3penus:

— B TIEYaTHOH (hopMe yBeTHMUEHHBIM MIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

— B Qopme ayaunodaiina.

s nuy ¢ Hapywenuamu ciyxa:

— B TIIGYATHOH (opme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

s auy ¢ Hapywenuamu onopHo-08u2amenbHo20 annapama:

— B Ie4atHo# dopme,

— B (hopme AIEKTPOHHOTO JOKYMEHTA,

— B Qopme ayauodaiina.



8 PecypcHoe obecnieueHune
8.1. [lepeueHb JUTEPATYPbI

OcnoeHnas yueonaa tumepamypa

1. Cumyxun /JI.B. O6mmii kypc pusuku : YueOHoe mocodue ajst By30B B 5 T. T.5 | ATomHas u
anepHas ¢usuka / 1. B. CuByxun. - 3-e u3a.,crep. - M. : @usmarnut, 2018. - 784c. : un. -
ISBN 978-5-9221-0645-0

2. bpayn, A. I'. AtomHas u aaepHas Qusnka. DJIeMEeHThl KBaHTOBOM MexaHUKu. [IpakTukym :
yueonoe nocodue / A.I'. bpayn, WN.I'. Jleeutuna. — Mocksa : UHOPA-M, 2020. — 88 c. —
(Beicmiee o6pazoBanme: bakanaspuar). - ISBN 978-5-16-102699-1. - Tekcr : 31€KTPOHHBIH.
// OBC "Znanium.com". - URL.: https://znanium.com/catalog/product/1062078 (mara o6pa-
uienust: 09.04.2021) . Pexxum noctyna: orpaHU4eHHBIN 110 JIOTHHY U TTAPOJTI0

3. Crpokosckuii, E. A. ®u3uka aToOMHOr0 sipa U 3J€MEHTAPHBIX YaCTUIl: OCHOBBI KHHEMATH-

KH : yuyeOHOoe mocoOue mist By30B / E. A. CTpokoBCkuid. — 3-¢ W31., HCIP. U JOM. —
Mocksa : U3natenbctBo KOpaiit, 2021. — 355 ¢. — (Bricmiee o6pa3zoBanue). — ISBN 978-
5-534-03804-0. — Teker : omekrponnbii // DOBC IOpaiit [caiit]. — URL:

https://urait.ru/bcode/472508 (mara obOpamenus: 25.04.2021). Pexxum goctymna: orpaHU4eH-
HBI I10 JJOTUHY U MapOJIt0

ﬂonwmumeﬂbnaﬂ yqeﬁua}l Jqumepamypa

1. Macnukos, A.A. O6muii puszndecknit mpakTukyM: OuU3nKa aTOMHOTO S/Ipa U 3JIEMEHTaPHBIX
yactuil. - Jlyona : ['oc. Yu-T "Jlyona", 2021 . - 87c.

2. Anrynmn, K.K. Teoperndeckass ¢usznka aTOMHOTO sapa W 3JIEMEHTAPHBIX YaCTHIl : y4eOHO-
Metonuueckoe mocodue / K.K. Antynun. — 2-e m3n. — Mocksa : [lupekr-Menna, 2014, — 71 c.—
ISBN 978-5-4475-0321-5. — Tekct : anekrponHbiii.. // OBC "YHuBepcuTeTckas OuOIMoTeKa OH-
nmaitH" — URL: http://biblioclub.ru/index.php?page=book&id=240556 (mara oOpamieHus:
10.04.2021). Pesxum gocTyma: OrpaHHIEHHbIH 10 JJOTHHY | TTAPOJTIO.

3. CoOopnuk 3a1a4 no odmmemy Kypey pusuku : B 5 1. T.5 : ATomHas ¢usnka. Ousmka sapa u sne-
MeHTapHbIX yactull / B. JI. ['un30ypr [u ap.]; nox pen. [1.B.CuByxuna. - 5-¢ uza.,crep. - Mocksa
: @usmariut : Jlans, 2006. - 184c. : mir. - ISBN 5-9221-0606-6.

4. Kpamapos, C. O. ®usuka. Teopus u npaktuka: YdedHoe nocobue / [Tog pen. mpod. C.O. Kpa-
MapoBa. - 2-¢ u3l., J1o1. u nepepad. - M.: UL PUOP, HUL| UH®PA-M, 2018. - 380 c.: - (Bbic-
miee oopaszoBanue). - ISBN 978-5-369-01522-3. - Tekcer : anekrponHsiid. / ObC "Znanium.com"
- URL: https://znanium.com/catalog/product/926478 (nara oOpamenus: 25.04.2021) . Pexum
JIOCTYTIa: OTPaHUYEHHBIH 110 JIOTHHY U TTapoJTo

Iepuoauyeckue n3xaHus

Hayunast snextponnas 6udnuoreka (PYHOB) «eLIBRARY.RUyx: http://elibrary.ru
HanmonanbHas snextponHas 6ubnuoreka (HOB): http://H36.pd/
Basbr qanHBIX poccuiickux KypHanoB kommnanun «East Viewy: https://dlib.eastview.com/

Kypnan "®uszuka aTOMHOTO Siipa U JIEMEHTAPHBIX YaCTHUIl U CIIEKTPOCKOMNHS" OCHOBaH B
1956 1.

HowndE

e Jlepeyens pecypcoB HHPOPMALUOHHO-TEJEKOMMYHHMKAIMOHHOM ceTu «AHTEepHET»
Dnekmponno-ouduomeynvle cucmemul U 6a3vl OAHHBIX

a. OBC «Znanium.comy: http://znanium.com/
b. OBC «JIanp»: https://e.lanbook.com/
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http://elibrary.ru/#_blank
_Кожиной%2021-22%20часть%204/ФАЯиЭЧ/Национальная%20электронная%20библиотека%20(НЭБ)
http://нэб.рф/
https://dlib.eastview.com/
http://znanium.com/
https://e.lanbook.com/

3BC «Opaiit»: https://biblio-online.ru/

ObC «YHuBepcuterckas oubnmnoreka onnaitay»: http://biblioclub.ru/

Hayunas snekrponnas 6udanoreka (PYHDB) «eLIBRARY.RUx: http://elibrary.ru
HauwonansbHas anekrpoHHas 6ubnuoteka (H3B): http://H36.pd/

ba3bl qanHBIX poccuiickux xKypHanoB kommanun «East View»: https://dlib.eastview.com/

@-+oao

Haylll-lble nouckKoebsle cucmemol

1. Google Scholar - nouckoBas cuctema no HayyHou nuTepatype. BkroyaeT ctaTbu KPynHbIX Hay4HbIX
n3naTenbCTB, apXMBbl MPENPUHTOB, NyGNMKauMm Ha caiTax YHUBEPCUTETOB, HayyHbIX 0OLLEeCTB 1 Opy-
rMx Hay4HbIX opraHusaumi https://scholar.google.ru/

2. SciGuide - HaBuratop no 3apybexHbIM HaydHbIM 3MEKTPOHHLIM pecypcam OTKPLITOro AocTyna.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

3. WorldWideScience.org - riobanpHas HaydHasl IIOMCKOBas CUCTEMa, KOTOPasi OCYIIECTBIIAET
MOMCK MH()OPMAIIUH 110 HAIMOHAIBHBIM U MEKIYHAPOIHBIM HAy4IHBIM 0a3aM JaHHBIX U TOpTa-
nam. http://worldwidescience.org/

4. Math-Net.Ru - coBpemenHas UHGOPMAIIMOHHAS CHCTEMA, MPEIOCTABIIAIONIAS POCCUHCKUM U
3apyOeKHbIM MaTE€MaTHKaM pa3InYHbIe BO3MOXKHOCTH IMOMCKA MH(OpMAIMH O MaTeMaTHye-
ckoii sxu3Hu B Poccuu — http://www.mathnet.ru/

5. ArXiv.org - Hay4HO-TIOMCKOBas CHCTEMa, CIECHUAIU3UPYETCS] B 00JACTAX: KOMITBIOTEPHBIX
HayK, acTpodusuku, GU3NKH, MaTEMaTHKH, KBAaHTOBOM Onojioruu. http://arxiv.org/

Ipogheccuonanvuoie pecypcol cemu «Hnumepnem»
1. ®enepanphas uHpOpMaIMOHHas cucteMa «ExnHOe OKHO J0cTyna K MH)OPMAIIMOHHBIM peCyp-
camy»: http://window.edu.ru/
O0pasoBarenbHblil pusryeckuii caiT: http://nuclphys.sinp.msu.ru
3. Caiit CIIOI'Y: https://phys.spbu.ru/

no

e Jlepeyenb HH(OPMALMOHHBIX TEXHOJOTUH, MCHOJIb3yeMbIX IPH OCYLIECTBJICHHH
00pa30BaTeILHOIO npouecca, BKJIIOYast NporpaMMHoOe obecneyennue,
HH(OPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI

[IpoBeneHne MPaKTUUECKUX 3aHIATHI MO JUCHUILIMHE MPENO0JIaraeTcsi UCIOIb30BaHUE CIIe-
[IUATTM3UPOBAHHBIX ayIUTOPHI, OCHAIIIEHHBIX TIEPCOHATBLHBIMU KOMITbIOTEPaMH, 00bETHHEHHBIMU B
JIOKAJIbHYIO CETh M UMEIOIIUX JOCTYT K pecypcaM riodanbHoi cetu MHTepHeT.

J1s1 BBITIOSTHEHUS 3aJaHUI CaMOCTOSTEILHON MOJTOTOBKH 00ydJaronuecs: 00eCcreurnBaroTCs
TUTEPaTypoi, a Takke B ONpeNeNEHHOM MOpPSAAKE MOTYT MOJIy4YaTh JOCTYN K MH(OPMAIMOHHBIM
pecypcam MHTEpHETA.

JucnunnuHa obecriedeHa HEOOXOAUMBIM MPOTPAMMHBIM 00€CIIedeHHEM, KOTOPOE HaXOIUT-
cst B cBoOoaHOM jgocryre (mporpammel LibreOffice, MAXIMA cBoGoaHast TUIIEH3US, KOJT JOCTYTIa
He TpeOyercs).

B ¢ummane «IIpoTBHHO» TOCYTapCTBEHHOTO YHUBEpcUTeTa «JlyOHa» CO3MaHbl yCIOBUS IS
oOydeHusl JOJel C OrpaHUYEHHBIMH BO3MOXKHOCTSIMU: HCIOJIb30BaHUE CIEIMAIBbHBIX 00pa3oBa-
TEJIbHBIX NMPOTPaMM U METOIO0B OOYy4EHHUs, CIEIHATbHBIX YYEOHUKOB, yUeOHBIX MOCOOUN U JUIaK-
TUYECKUX MaTEpHUaJoB, CIEIUAIBHBIX TEXHUYECKUX CPENICTB O0yUeHHUsl KOJJIEKTUBHOTO U WHIWBU-
JTyaJIbHOTO TIOJIb30BaHUS, MPEJOCTABICHHUE YCIYT aCCUCTEHTa (ITOMOIIHHKA), OKa3bIBAIOIIUM 00Y-
YAOIIUMCS HEOOXOIUMYIO TEXHUYECKYIO MOMOIIb, 00ECTIeUeHUE TOCTYTIA B 3[JaHUSI OPTaHU3AIINH.

Nmeetcs yHuBepcaabHOE CPEICTBO AJIS MOhEMA U TIEPEMEIICHUS] HHBATHUIHBIX KOJISICOK —
nasayc-Ttuiatgopma CKIa HOM.

KommproTrepHbie Ki1acchl 000pya0BaHbl cTojaamu s uaBanuaoB ¢ JLI, taxke 3mech 060-
pynoBaHbsl pabounme wmecta it aull ¢ OB3: ycraHOBIEHBI CHENHMATBHBIA MTPOTPAMMHO-
TEXHOJIOTHYECKUH KOMILJIEKC MO3BOJISIONINI padoTaTh HA HUX CTYJCHTAM C HApyIICHHEM OIOPHO-
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https://biblio-online.ru/
http://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
https://dlib.eastview.com/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://worldwidescience.org/
http://worldwidescience.org/
http://www.mathnet.ru/
http://www.mathnet.ru/
http://arxiv.org/
http://arxiv.org/
http://window.edu.ru/
http://nuclphys.sinp.msu.ru/

JIBUTATEIBHOTO ammapara, c1aboBUASAINM U ciabocpimanuM. IMeroTcs rapHUTypbl KOMIAKTHBIE,
OecripoBoHAs KIIaBUATypa C OONBIIMMH KHOTKAMH, OECIPOBOJHONW KOMITBIOTEPHBIM JIKOCTHUK C
JBYMsI BBIHOCHBIMU KHOIIKaMHU, OECIIpOBOIHOM pecupBep, OecrpoBo/iHAsI BHIHOCHAs OOJIbIIast KHOM-
Ka, IOPTAaTUBHOE YCTPOMCTBO JIJIsl YTCHUS NIEYATHBIX MaTePUAJIOB.

CHGI_[I/IaJ'II)HBIe y‘le6HI/IKI/I, y‘le6HBIe ocoous u ANJaKTHYECKNEC MaTCpUalibl, B TOM YHCJIC B

¢dopmare neyaTHBIX MaTepraioB (KpynHbIN mWpudT wim ayauodaiiier) umerorcs B 9bC, Ha xorto-
pble noanuca Quiauai.

Hanuune Ha caiite cipaBouHON MH(POPMALIMU O pacTIMCaHUM YYE€OHBIX 3aHATHI B aJallTUPO-

BaHHOH (bopMe ,Z[OCTyrIHOﬁ JJIA OGy‘IﬂIOH.IPIXC?I C OI'paHUYCHHBIMU BO3MOXHOCTSAMU 310POBbBS, SAB-
JIAIOIMKUXCA CICIIBIMUA HUJIN CJIa6OBI/II[SIH_[I/IMI/I.

e Onucanme MaTepHaJILHO-TeXHH‘ICCKOﬁ 0a3nbl

Kommbrorepnsrii kinace (15 I1K) (o6opynoBanue B COOCTBEHHOCTH).
OOyuaronuiecss U3 YUClia MHBAJUIOB M JIUIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBS

MOTYT HUCIIOJIB30BaTh CIICHHUAIN3UPOBAHHOC IPOIPAMMHOC U MAaTCPHUAJIbBHO-TCXHUYCCKOC obecmeye-

HUC:

oOyJaromiuecs: ¢ HapyIeHUsIMU ONOPHO-JBUTATEIBLHOTO afmapaTta mpu He0OXOAUMOCTH MO-
TYyT HCIOJIb30BaTh AJaNTHBHBIC TEXHUYECKHUE CPEICTBA: CHEIHAIBHO O0OpYIOBAaHHBIC
JOKOWCTUKH, YBETMUCHHBIE BBIHOCHBIE KHOTIKH, KJIIABUATYPbI C OOJBIIMMHE KJIAaBUIIIAMH.
0o0yJaromuecs: ¢ OrpaHUYCHHUSIME TI0 3PSHHUIO0 MOTYT MPOCIYIIaTh JOCTYIHBIA ayaroMaTe-
pHall WM MPOYUTATh TEKCTHI, YBEIMUUB MIPU(PT HA SKpaHE MOHHUTOpPA KOMIIbIOTepa. Peko-
MEHIYETCSl UCTIOJB30BaTh YKPAHHYIO JIYITy W JAPYTUe BU3YAIbHBIC BCIIOMOTATEIbHBIC CPE/I-
CTBa, YTOOBI U3MEHUTH MIPUDT TEKCTA, MEKCTPOUHBIM MHTEPBAJ, CHHXPOHH3AIIUIO C PEUbIO
U T.J., IPOTPaMMBbI SKPAHHOTO JIOCTyNa (CKPHHPHUAEPHI ISl TIPOYTECHUSI TEKCTOBOW MHDOP-
MaIii 4Yepe3 CHHTE3UPOBAHHYIO peYb) W/WIIM BKIIOYHUTH (YHKIUIO «IKPAHHOTO AUKTOPa»
Ha MePCOHATLHOM KOMITBIOTEpE ¢ onepanuonHoii cucremoir Windows 7, 8, 10.
oOydaromiuecss ¢ OrpaHMYEHUSIMH MO0 CIyXy MOTYT BOCIOJIb30BAaThCAd KOMITBIOTEPHOM
ayJIMOTAPHUTYPON TIPHU TPOCITYIIMBAHUN HEOOXOIUMOHW WH(pOpMAMU W TOPTATHBHON WH-
nykunoHHo# cuctemoit cepun «ACTOK».

[Tpr HEOOXOAMMOCTH OOYJArOIIHECS ¢ OTPAHHYECHHBIMUA BO3MOYKHOCTSIMH 37I0POBBSI U HHBA-

JUIbl 00€CIIeurBaOTCS EYATHBIMU M (MJIM) SJIEKTPOHHBIMU 00pa30BaTelIbHBIMU pecypcamu (00pa-
30BaTelbHas MporpamMma, yueoHble mocodus u Jip.) B opMax, aJanTUPOBAHHBIX K OTpaHUYEHUSIM
UX 3JI0pOBbsI U BOCIIPUATUS MHPOPMALIUU:

JUist Ut ¢ HapyIICHUSIMH 3pEHHS:

B IIeYaTHOH (popMe yBETUUYEHHBIM IIPUPTOM,
B (hopMe€ AIIEKTPOHHOTO JOKYMEHTA,

B opMme aynuodaiina.

Jist U1l ¢ HapyIICHUSIMH CITyXa:

B IIeYaTHOM (opme,

B (hopMe IIIEKTPOHHOTO JOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENIBHOTO amnmapara:
B Ie4aTHOU opme,

B (hopMe IIEKTPOHHOTO JJOKYMEHTA,

B (hopme aymodaiina.
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IIpunoxkenne x paboueit mporpamme JUCIUTUTHHBI

@®oHAbI OLIEHOYHbIX CpeacrTs

B pesynbrare ocBOeHUs AUCHHUILTUHBI « DU3UKAa aTOMHOTO S7[pa W AJIEMEHTAPHBIX YaCTHID)
nporpammbl OakanaBpoB 1o HarpasiaeHuto nmoarotoBku 03.03.02 «dusuka» ¢ ydueToM HarpaBiicH-
HOCTH OakallaBpCKOW mporpamMmbl — «MenunuHCKas GU3MKa» BBITYCKHUK JOJKEH 00J1alaTh Ccie-
JOYIOUMMHA KOMITCTCHITHSIMU:

Komnerenmust OIIK-1 - CrnocobeH npuMmeHsTh 0a30Bble 3HaHUSA B 001acTH (PU3UKO-
MaTeMaTU4eCcKuX M (MJIN) ECTECTBEHHBIX HayK B cepe cBoel mpodecCHOHANbHON A TEIbHOCTH.

KOO U (hOPMYIUPOBKA KOMNEmeHYuu

Onncanue nokaszareJieid 1 KpUTepUeB OLlEHUBAHUS KOMIIETEHIIUI, a TAKKe IIKAJI
OLlCHUBAHUS

Komnerennuss OIIK-1 - Cnoco6en npumeHsiTb 0a30Bble 3HAHMS B 00J1acTH (PU3UKO-
MaTeMaTH4eCKHX U (MJIH) eCTeCTBEHHBIX HAYK B c(epe cBoeil npodeccHoHAIbLHON esTelb-

HOCTH.
WHIAKATOP JIO KPUTEPUU OHEHUBAHUS
PE3YJbTATA OBYUEHUS
CTUXEHUSA 10 npaKTHKe
KOMIIETEHIIUHA
1 INKAJIA oneHuBanus
(Ko 1 HAMMEHOBAHUE)
Y noBnerBopu-
TENBHO 3HACT
JemoHcTpupyet
TEOpPETUIECKHE
cBOOOIHOE u
U METOJOJIOTH-
He 3maer wmm Xopomro 3HAaeT | yBepeHHOE 3Ha-
YECKHE OCHOBBHI
3HaeT  crmabo B3aHMOCBSI3H HHE O B3aHMO-
0a30BBIX W He-
TEOpPETUICCKHE TEOPETHICCKUX | CBS3H TEOPETH-
KOTOpBIX  CIle-
U METOJIOJIOTH- U METOJOJIOTH- | YECKHX U METO-
[UANTbHBIX pa3-
YECKHUE OCHOBBI YECKUX  OCHOB | JOJOTHYECKHX
OIIK-1.1. TIpumensier ma- JIeJIOB Kypca
0a30BBIX M HE- Kypca «®usmka | OCHOB Kypca
TeMaTU4YEeCKHe, €CTECTBEH- «Du3nKa aTom-
KOTOPBIX ~ CIIe- atomHOro sjpa | «®dusmka arom-
HOHAYYHBIE, COIMAJIBHO- HOTO sjpa o
[IUANBHBIX pa3- U DJJEMEeHTap- | Horo sjapa H
SKOHOMHYECKHE U TpOo- 3JIeMEHTaPHBIX
OTtcyTcTBHE | IENOB  Kypca HBIX  YaCTHI», | DIIEMEHTaPHBIX
(deccHoHaNbHBIC  3HAHHA YaCTHUI, MOXKET
3HaHUA «Dusnka MOXKET NPEIJIO- | YaCTHIDY, MOXKET
U peIIeHUs  HaydHO- MIPEUIOKUTh
aTOMHOTO si/Ipa KUTh TPUMEPHI | MPEIIOKUTH
HCCIIeAOBATEILCKUX 3a1ad. OTJICNBbHBIE
U dJIeMeHTap- UX HWCIONB30Ba- | CIOCOO0 WX HC-
TIPUMEPBI HX
HBIX YaCTHID. HUS B PAa3HBIX | MOJB30BAaHUSL
HCTIOJIb30BaHUS
- oOnactsax Gu3m- | Ipu  pEHICHUU
Jonyckaer P KH. KOHKpETHOH
penieHnu 3aaa4q N
MHO>KECTBEH- npoteccuo Jomyckaer oT1- | puzmueckoi
HbIE  TpyOBIE p o JIeNbHBIE HETPY- | 3aJaud.
HaJIBHOH  Jiesi-
OIINOKH. ObIe OIMOKH.
TEJIHHOCTH.
Tonyckaer 10 He nomyckaer
Y OMIHOOK.
CTaTOYHO CEepb-
€3HBIC OLIHOKH.
He 3naer wnu | YnosneTBopu- Xopowmo 3Haer E€MOHCTPHUPYET
OIIK-1.2. Ilpumenser cu- e p p A PHPY
3HaeT  ciabo | TENBHO 3HAeT crnocoObl  TpH- | CBOOOJIHOE u
CTEMBI U METOJbl TEOPETH-
CHOCOOBI  WC- | TPUMEpPHl  WC- | MCHEHHS TEOpe- | YBEPCHHOE 3Ha-
YECKUX OLEHOK U pacyeToB
OTCcyTCTBHE | MOJIB30BaHHS MOJIb30BAHUS THYECKAX W Ma- | HIE  CII0CO0OB
UIA  OKCICPUMEHTOB Ha
3HaHUA TEOPETUYCCKHUX | TEOPETHYCCKUX | TEMATUYCCKHUX MIPUMEHECHUS
YCKOPUTEIISIX, PEaKTOpax U N .
PYIHX SIEPHO OCHOB  Kypca | MPEICTaBJICHWA | MOJENeH, MOJy- | TEOPETUIECKUX
Py p «Dusnka OTJCNIbHBIX Pa3- | YCHHBIX B paM- | © MaTeMarhude-
(pU3NIECKNX yCTaHOBOK. .
aTOMHOTO siipa | JIeJIOB Kypca | Kax Kypca «Pu- | cKux  Mojenei
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U DJIEMEHTap-
HBIX YaCTHID,
pELIeHuH KOH-
KpeTHBIX  (u-
3MYECKUX "
CMEXHBIX  3a-
Jad.
Honyckaet
MHOKECTBEH-
HBIE  TpyOBIE
OIITNOKH.

«®Duszuka aTtom-
HOTO sApa H
3JIEMEHTaPHBIX
YACTHUI IS
pelieHus  3amau
npodeccuo-

HaJbHOW  HOes-
TENHHOCTH.

Homyckaer no-
CTaTOYHO CEepb-
€3HbIE OIITHNOKH.

3MKa aTOMHOIO
Spa U DJIEMCH-
TapHBIX ya-
CTHIl», HWHTEp-
mpeTaluu  pe-
3yJBTaTOB B
OTICIBHO  B3fl-
TOM obmacTi
(1N76370918 u
CMEXHBIX  JIHC-
LUIUIMHAX,  HO
JIONyCKaeT  OT-
JICITbHBIC He-
TOYHOCTH.
Jomyckaer oT-
JICNIbHBIC HETpPY-
ObIe OIIMOKY.

OCHOBAaHHBIX Ha
nHdopmanny,
[IOJIy4E€HHOHI
IpU  U3YYCHHUHU
kypca «®Dusuxa
aTOMHOTO  sI1pa
U DJIEMEHTap-
HBIX  YacTHUI;
IUTAHUPOBAHHE
pabor B mpo-
(eccroHaIbHOM
chepe nesTennb-
HOCTH U Tpa-
MOTHasi HUHTEp-
mpeTanus IMoiry-
YEHHBIX Pe3ylb-
TaTOB.

He nmomyckaer
ONIHOOK.

[Ipu GannpHO-PEHTHUHIOBON CHUCTEME BCE 3HAHUS, YMEHUS M HaBBIKH, TPUOOpETaeMbIe CTY-
JICHTAaMU B pe3yJbTaTe U3y4YCHUs NTUCIMIUIMHBI, OLICHUBAIOTCA B Oasuiax.

Onenka kayecTBa pabOThl B PEHTHHTOBOI crcTeMe SBJISETCS HAKOMUTEIHHOW U UCIOIb3Y-
€TCsl JJI OLIEHUBAHUSI CUCTEMHOM pabOThI CTYICHTOB B TEUEHHE BCETO MEPUOJIa OOYUCHHS.

[To uroram paboTsl B cemMecTpe CTYJSHT MOKET MOIy4YuTh MakcumanbHo 70 Gamtos. Mroro-
Boii (hopmoit koHTpons B VI cemecTpe siBisieTcs sk3aMeH. Ha sk3ameHe CTyAeHT MOKeT Habparth
mMakcuMaibHO 30 6auioB.

B teuenue Ill cemecTpa cTyaeHT MOXKeT 3apaboTaTh OaJUIbI 32 CIEAYIONIME BUABI PadOT:

No Bun pabotsl Cymma OannoB

1 AynuTtopHble 3aHATHS (TTOCeIEHUE) 17

2 PaboTa Ha MpaKTUYECKUX 3aHATHUSIX 13

3 Cnaava nomaniaeil KOHTposbHOM padoTsl (ITP-2.1) 18

4 Cpaua nfomaniHeil KOHTposbHO# paboTsl (ITP-2.2) 22

5 3K3AMEH 30
Hroro: 100

Ecnu Kk MOMEHTY OKOHYaHUs ceMecTpa CTyaeHT Habupaet oT 51 1o 70 6ayuioB, TO OH MOIy-
YaeT JIOMYCK K IK3aMeHY.

Ecnu cTyieHT K MOMEHTY OKOHYaHus ceMecTpa HabupaeT ot 61 1o 70 GayioB, TO OH MOXKET
MOJyYUTh aBTOMATHUYECKYIO OIIEHKY «yIIOBICTBOPUTEIBHO». [IpH jKeaHUM MOBBICUTH CBOIO OIICH-
Ky, CTYJIEHT UMEET MIPABO OTKA3aThCs OT aBTOMATUYECKOM OIIEHKH U C/1aTh 3K3aMEH.

Ecnu crynent ne Habpan MUHHMaIbHOTO yrcia 6ayuioB (51 Gamr), TO OH He MoJaydaeT J10-
MYCK K 9K3aMeHYy.
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CoOTBETCTBHE PEHTHHIOBBIX 0AJUIOB M aKaJEMUYCCKHX OIEHOK dK3aMeHa
OO6mras cymma

0asuIoB 3a ce- Hrtorosas oneHka
MECTP
86-100 OTIu4YHO
71-85 Xopo1io
51-70 Jlomyck K 9K3aMeHy

B TOM YHCIIE:
61-70 | Bo3MOXHOCTB OJTYyYEHUS] aBTOMATHICCKON OIICHKHU «YJIOBICTBOPUTEIHHO
51-60 ToJbKO TONYCK K 9K3aMEHY
0-50 * HeynoBieTBopuTenbHO (CTYICHT HE IONYIIEH K 9K3aMEHY)

Tekymuil KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISETCS B IPOLIECCE BBIIOIHEHMSI TPAKTUYECKUX U
CaMOCTOSITEIIFHBIX PabOT B COOTBETCTBUH C HIKE TIPHUBEACHHBIM TPAPUKOM.

No Ne pazoena N
Cooeporcanue camocmoamenvHoil padomol Tpyooemxocmp
n/n | oucyunauHsl
1. 1-8 JloManiHsst KOHTpoJIbHAsA paboTa «DJIeMEeHTapHbIE Ya- 9
(ITP- CTHIIBI U KX CBOMCTBa» (MHAMBUIyalIbHOE 3a/1aHUE IS
2.1) KQKJIOT0 CTYJICHTA)
2. 9-10 JlomariHsist KOHTpOJIbHas padbora «Du3nka sapa» (MHIH- 5
(ITP- BHUIyaIbHOE 3aJaHUE IS KOKIOTO CTYICHTA)
2.2)
I'paduk BbITIONHEHUSI CAMOCTOSITENFHBIX PaboT cTyneHTamu B VI cemectpe
Buner pa- Henenu yuebHoro mporiecca
60T 123|456 |7]8]9(10)11)12|13|14 15|16 17
I1P-2.1 B3 33
[1P-2.2 B3 33

B3 — BrIgaua 3amanus
33 — 3amuTa 3a1aHus

[Ipomenypa oOmEHWBaHHS pPE3YJIbTaTOB OOYYEHUS WHBAIHMIOB W JIUI[ C OrPaHUYECHHBIMHU
BO3MOXKHOCTSIMU 3/I0POBbsl 1O JMCLUUIUIMHE IpeaycMaTpuBaeT NpeAocTaBleHUue HH(pOpMaLUU B
dbopmax, aganTUPOBAHHBIX K OTPAaHUYEHUSIM HX 30POBbS U BOCIIPHUATHS HHPOPMAITHIH:

— B IeyarHoil ¢opme,
— B TIeYaTHOH opMe yBEIHMUYEHHBIM LIPUPTOM,
— B (hopMe IIEKTPOHHOTO IOKYMEHTA.

JlaHHBI TIepedeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA

o0yyJarommxcs.

[Ipu HeoOxomumocTH oOywaromemycss uHBanuay u nuiy ¢ OB3  mpenocraBnsercs
JOTIOJTHUTEIPHOE BpeMs JIsl TIOATOTOBKM OTBETa HA 3adyeTe WM dK3aMeHe. Y oO0ydaromerocs
uaBanuaa u nuna ¢ OB3 mMmeercs BO3MOXKHOCTH BBIOOpa (DOpPMBI KOHTPOJIS HAa MPAKTUYECKUX
3aHATHSX, 3a4€Tax, dK3aMeHaX, MOIXOAIIass KOHKPETHO JUIS HETo.

Ilepeuenv 06s3amenvHbIX 6U008 YUeOHOU pabombl CyOeHma.
nocewjenue 1eKYUOHHbIX 3aHAMULL,

— omeemvl Ha MmeopemuiecKue 60NPoCyl HA NPAKMUYECKUX 3AHAMUSIX,

— peuierue NPaKmuyeckux 3a0ay u 3a0aHull Ha NPAKMUYECKUX 3aHAMUSX,

8bINOIHEHUE YCIHBIX COOOWeH Ul
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HunoBanrionHbie GOpMbI IPOBEACHUS YU€OHBIX 3aHATUI

Konmuectso
Bun yuebnpix Hcnons3yemble THHOBAITMOHHBIE (DOPMBI ITPOBEICHHUS
Cemectp . - aKajeM. ya-
3aHATUHN y‘le6HLIX 3aHATUN
COB
VI Ipaxtudeckne | OGcysxnenne U pa36op KOHKPETHBIX 33124 HOBBI- 4
3aHATHA LIEHHOM CJIOKHOCTH.
Bcero: 4

IIpouenypa HpoMEKyTOYHOM aTTECTAlUMU IPOXOIUT B cooTBeTcTBMM ¢ «llomoxxkenuem o

0aJUIbHO-PEUTUHTOBOM CUCTEME OLIEHKH M TEKYILlEeM KOHTpPOJE YCIIEeBAEMOCTH CTYICHTOBY», a TaKKe
«ITonoxeHreM 0 MPOMEKYTOUHOM aTTECTAllMU» YHUBEpCcHUTETa «/[yOHay.

AnantupoBaHHas pabodas mporpamMma y4eOHOW MMCHMIUIMHBI (MOAYJsl) pa3paboTaHa B

OTHOIICHUU PA3HOHO30JIOTUYECKON Y4eOHOW TIpymIbl 0O0y4aroluXxcsi, MMEIOUINX JOKYMEHTAIbHO
IIOATBEPKICHHbBIE HAPYLICHUSA ClIyXa, 3pPEHMs, ONOPHO-IABUrATECIIBHOIO allapara, COMaTUYECKHE
3a00JIeBaHMsl M TOAJAIOMINECS KOPPEKIHH HEPBHO-TICHXUYECKHWE HAPYIICHUS WM COYETAHHBIC
HapyILICHHUS.

©ooN RN

el ol
W N RO

14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,

Choucok BOIIPOCOB K IK3aMEHY

Macmta0sl (pM3HYECKHX BETUYMH B sIepHOH (pr3uke. BHeCHCTEMHBIE €TUHUIIBI H3MEPEHHS
JUIMHBI, SHEPTUH, CEYEHUs. DHepreThuyecKas IKana Macc. EcrecTBeHHas cucreMa eauHMUIL
(JTopenna — XeBucaiina).

PenstuBuctckas kunematuka. [IpeobpazoBanus Jlopenua.

Omnsit Pezepdopaa. Coctas u pa3mep sipa.

Macca u 3Heprus CBs3U a/1pa. JHEPIUs OTACICHUS HYKJIOHA.

®opmyiia Balzekkepa i SJHEPrUu CBA3U sapa.

KBanpynonbHblil 351eKTpHUecKrii MOMEHT U hopma sapa.

BrIBOJ 3aK0HA pagOaKTUBHOIO paciaja sapa.

Anbda pacnaa. KynoHoBckuii u 1eHTpoOexKHBIN Oapbepshl.

bera-pacnajn. DxciepuMeHTaIbHOE 0OHAPYKEHUE HEUTPUHO.

. Famma m3nmydenue saep. DIeKTpHUECKHe M MarHUTHBIE TaMMa-TIePEXO/IbI.

. O dext Meccbayapa.

. CBOJiCTBa HYKJIOH-HYKJIOHHOTO B3aHMOJICHCTBUSL.

. Me3onHas teopus saepHbix cuil. [Toreniman KOkaBel. OTKphITHE 3apsHKEHHOTO MHOHA

(axcniepument Ilayamna C. @. u np.)

Kanensnas monens. JlepekT Macc B SAEPHBIX peaKusX.

Mopenb sinepHbIX 000J0UEK.

OnHOYaCTUYHBIE M KOJIJIEKTUBHBIE BO3OYKICHUS Sapa.

SAnepHble peakuu. 3aKOHbI COXpPaHEHUsI, KHHEMAaTHKa.

MexaHu3MBI SACPHBIX peakiuii. Moenb cocTaBHOTO (KOMITayH[T) Spa B SICPHBIX PEaKIIU-
SIX.

Cunres u aeneHue anaep. SnepHas sHeprusi.

Cucremarnka yactuil. AJPOHBI U JIEITOHBI.

Kamepa Bunbcona. 3BeCTHBIE OTKPBITHS, CAETAHHBIE C €€ TTOMOINIBIO.

Cnun. Onsit lITepra — I'epnaxa

3aKOHBI COXpPAHEHHS BO B3aUMOICHCTBUH YaCTHII.

YacTuiel u anTHYacTUIlbl. Y paBHenne [[upaka. OTKpbITHE TO3UTPOHA (CYyTh M TOCTAHOBKA
skcnepumenTta K. Anaepcona)
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25. DneKTpOMarHuTHbIE B3aUMOJICICTBUS U CTPYKTYpa HYKJIOHOB.

26. M3ocnvH 9acTuIl U sep.

27. CtpanHoctb. Poxenue u pacnaja cTpaHHbIX yacTull. DxcrepuMeHT I'. Pouectepa u C.
batnepa.

28. I'unotesa B. [laynu o cymecrBoBanuu HeiTpuHO. Dkcnepument @. Paiineca u K. Kosna.

29. CyTb sIBIICHUS «HEHTPUHHBIC OCIMILIAIMIY. [IpuMepsl sxcriepumenToB. PMNS-marpuia

(matpuna [TontekopBo — Maku — HakaraBer — Cakathi).

30. CunbHble B3auMoiecTBus. KBapku, TII00HBI, IIBET.

31. KBapkoBas cTpyKTypa aJipoHOB. bapuoHbI U ME30HBI.

32. Kamepa «["apramensy». OTKpBITHE HEUTPAIBHOTO TOKA.

33. Cnabbie B3aumoneicTsus. [Ipomexxyrounsie 6030Hb1. Dkcniepumentsl UAT n UA2.

34. HecoxpaHeHHEe YeTHOCTH B CI1a0BIX B3aUMOACUCTBUAX. DKCIIEPUMEHT MaaaM By.

35. Cnabble pacraibl IENTOHOB U KBAPKOB.

36. Heilitpuno u antunedTpuno. CoupaabHOCTb.

37. IlpoctpancTBeHHas! HHBEpCHUs. YeTHOCTb.

38. BapsmoBoe conpspkenue. 3apsnoBas 4eTHOCTH (C). CP — unBepcus. OOparienne BpeMeHH.
CPT — teopema.

39. Ob6wvenunenune B3anMoaeicTBrii. HecTaOUIBHOCTH MPOTOHA.

40. Hykneocunres Bo BeeneHHoM. SInepHbie peakiiuu B 3Be3/1aX.

41. Kocmuueckue nyuu. X cocTaB ¥ IPOUCXOKICHHE.

42. ®Ou3nveckre MPUHIIMIIBL, TIOJI0KEHHBIE B OCHOBY ()YHKIIMOHUPOBAHUS CIIEIYFOIINX
pruOopoB: MHOronmpoBoI0oYHAs MPONOPIMOHATbHAs Kamepa, [lonmynpoBoiHUKOBBIE
Jerextopsl, CUMHTUIUISIIUOHHBIE IETEKTOPbI, YepeHKOBCKUE AETEKTOPBI, DM U aapOHHBIN
kasopuMetpsl, DOY

Conepixanue IK3aMeHALIMOHHOT0 O1JIeTa
1 Bonpoc — pyHnameHTaIbHAas TeOpHs (3HaTh + YMETh)
2 BOTIPOC — MpHKJIAAHAS Teopus (YMETh + BIIaJIETh)

[IpakTHYEeCKHE 3a7a9K

3axaHusi JoManIHel KOHTPOJIbHOIT padoTsl (ITP-2.1)

3adaua 1.
DMmnupryecKas 3aBUCUMOCTb pajuyca sjapa R ot uncna HykioHoB A (A > 10) R = r0A1/ 3

Mapamerp rg = 1.23-10"13

cm = 1.23 ¢om puOIM3UTENHHO OJUHAKOB JIJIST BCEX SI/IEP.

Ouenuts paagnycsl aroMHbIX siep Al, Si, P.

3adaua 2.

Hcnonp3ys KilacCHYecKylo MEXaHHUKY, OIIEHUTh HAMMEHBIIIEe PACCTOSTHUE COMMKSHUS (L-4aCTHUIIBI C
KMHETHYeCcKo# sHeprueii 10 MoB ¢ nmokosmumces aapom “°Ca, ecriu cTONTKHOBEHHE «IT0GOBOEY.
3adaua 3.

KakoBa cKkOpoCTb T -ME30HOB, €ciIi UX UMITYJIbC paBeH | ['3B/c (oTBeT naTh B JOJSAX OT CKOPOCTH
cBeTa B BakyyMe). CpesiHee BpeMs KM3HH T - ME30HOB cocTapiseT T = 2.6-1078 ¢. Kaxoe paccros-
HUE B CPEeJHEM OHU MPOIIYT 710 CBOEro pacmnaja?
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3adaua 4.

B paMkax HepensITUBUCTCKOM MOJIEIN KBAPKOB 1aTh COCTaB IIPOTOHA, HEUTPOHA U MTOJIOKUTEIBHO
3apsKEHHOIO MMHOHA.

3adaua 3.

[Tonnas sneprus HekTpansHoro nuona B JIC cocrasnser 1 I'9B. OH pacniagaercst Ha JeTy B 1Ba .
Omnpenenute X UMITYJIBCHI U YTOJI pa3jiera B J1abOpaTOPHOI CHUCTEME OTCUETa, €CIM OHH pasJieTa-
FOTCSI I0JI MUHUMAJIBHBIM YTJIOM, pa3pelI€HHbIM KHHEMATUYECKH.

3adaua 6.

DJIEKTPOH U IPOTOH YCKOPSIOTCS SIEKTPHUECKAM MOJIEM ¢ Pa3HOCThIO moTeHnuanos 10-10° B. Pac-
cuuTaite Y (pakTop, CKOPOCTh, UMITYJIBC U TOJTHYIO SHEPTUIO KKIOW U3 ITUX YaCTHUIBL.

3adaua 7.

[TonHast sHEprHs YacTUIIBI B J1Ba paza OOJIbIIE €€ YHEPTUH MOoKosl. PaccunTaiiTe OTHOLIEHUE V/C A7
ATOM YaCTHUIIbl U ONPEICIUTE €€ UMITYJIbC, €CJIM HEPrus Mokos paBHa 139 M»sB.

3adaua 8.

Omnpenenure 3¢(HEKTUBHYIO MAaCCy CUCTEMBI ABYX 0€3MacCOBBIX YAaCTHUII, €CJIM U3BECTHO, YTO YTOJ
MEXy UX UMITYJIbCAMHU paBeH /3, aOCOOTHBIC BEIMYMHBI UMITYJILCOB PAaBHBI COOTBETCTBEHHO
100 M»sB/c u 150 M»sB/c.

3adaua 9.

Kakoii nomxHa ObITh OTHOCUTEINIbHASL CKOPOCTH JABYX HaOIIOAaTeseH, YTOOBI U3MepsieMble UMHU HH-
TepBaJIbl BPEMEHHU paznuyanuch Ha 1 %7

3anaHusi JoManIHell KOHTPOJIbHOIT padoTsl (ITP-2.2)

3adaua 1.
Hcxons W3 «TeopHH KarulH KUJIKOCTH», 1aTh KAYeCTBEHHOE 0OOCHOBAHMS TIEPBOTO YIeHA
dbopmynsl Baiiizekkepa.
3aoaua 2.
Hcnonw3ys ¢popmyna Baiinzekkepa, BBIYUCINUTH SHEPTHIO CBSI3U OCHOBHOTO M30Tona Ca.
3aoaua 3.
[Tepuon monypacnana paiMOAKTUBHOTO UCTOYHUKA paBeH | MuHyTe. B HayanbHbI MOMEHT
€ro akTHBHOCTH cocTasisuia 2-10° B. Onpenenure cpeHee BpeMsl )KM3HU U TOCTOSIHHYO
pacniaga. OnpenenuTe akTUBHOCTh HICTOYHUKA B MOMEHTHI BpeMeHu t = 1 MuH, 2 MuH, 3
MuH, 10 MuH. OnipegenuTe Yuciao OCTaBUINXCS paluOaKTUBHBIX SIED.
3aoaua 4.
Kakoe uncno nenenuii N mpoucxoauT B siiepHOM peakTope MotHocTeio 500 MBT, ecnu B
CpPEeIHEM B OJTHOM aKTe JeieHus Boaensercs sueprus 200 MaB?
3adauab.
Hcnonb3yst 0607109€IHYI0 MOJIETH P, BHIMUIINTE KOH(DUTYPAIHIO U OTIPEICITUTE
opOuTaTbHBI MOMEHT |, mOJTHBI MOMEHT J, YeTHOCTH P 1 u3ocnuH I crneayromux saep,
HAXOIAIIUXCSI B OCHOBHOM COCTOSIHUH:

1) SHe, 13C, 1501 17F; 2) 338, 39K, 63(:[], 1253[1.

CIIPABKA

v HpI/I peUICHUHN 3a1a4 HY>KHO HCII0JIb30BATh, HAIIPUMCEP, JAHHBIC CalToOB;
https://dic.academic.ru/dic.nsf/ruwiki/107718
http://nuclphys.sinp.msu.ru/nucmod!l/nml01_1.htm
http://nuclphys.sinp.msu.ru/nucmod|/nml02.htm

v Ucnons3yiTe ClIeayIOIIUe 3HaYeHUs] KOHCTAHT B TOJY3MITMPHYECKON (opMyIie

BaﬁgfseKKe[ga JJId SHEPIrUU CBA3U sAApa:

E.p(AZ) = aA - apA2/3 - ag72/AL3 a4 (A12 - Z)2/A + agA-3/4,
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https://dic.academic.ru/dic.nsf/ruwiki/107718
http://nuclphys.sinp.msu.ru/nucmodl/nml01_1.htm
http://nuclphys.sinp.msu.ru/nucmodl/nml02.htm
http://nuclphys.sinp.msu.ru/persons/pages/weizsacker_carl.htm

c a1 =15.75 MsB; ap=17.8 MsB; az=0.711 MsB; ag =23.7 MaB;

as
+34 MaB, OIS 4eTHO — YeTH]
=1{ 0 Ma3B, I8 HEYeTHBIX .
—34 M>B, panda HedeTHO — Hede'
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