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N3yyeHue 3aKOHOMEPHOCTEN NMPOXOKIEHUSI PAANOAKTHBHOIO H3JIY-
yeHHsi Yepe3 BellecTBO [TekcT]: MeToauyecKkue yka3aHus MO BBITIOJ-
HEHUIO J1JabopaToOpHOUM padoThl 1o onTuke No 76 mJisi CTYyIEHTOB WMHXKE-
HEPHO-TEXHUUYECKUX crernuanbHocTer / Kypck. roc. TexH. yH-T; COCT.:
A.A. Pognonos, B.H. bypmucrtpos, JL.II. IlerpoBa. Kypck, 2010. 8 c.:
Tabma. 1. bubauorp.: c.8.

ConepxaT CBEIEHUS 10 U3YYCHUIO TMPOXOXKACHUS PaTUOAKTUBHOIO
U3JIy4YEeHHUS Yepe3 BEeIeCTRBO.

Metoauyeckue yKa3aHUsS COOTBETCTBYIOT TPEOOBAHUSM MPOTPAMMBI,
YTBEPKJACHHON  y4eOHO-METOAMYECKUM  OOBEAMHEHHWEM  JUJIi  CTYACHTOB
WHXXEHEPHO-TEXHUYECKHUX CIECIIMATBLHOCTEH.

[IpeanazHavueHbI AJ1 CTYJEHTOB HHXCHEPHO-TEXHUUECKUX CIIeIIUAIBHOCTEH
JTHEBHOU U 3a049HOU (popM 00yUeHMUS.

TekcT neyataeTcs B aBTOpCKOﬁ peaaKinumn

IToanucano B nevaThb . ®opmar 60x84 1/16.
Yennew.  Y4.-u3aJL Tupax 100 sx3. 3akas. becrnnatHo.
Kypckuit rocyiapcTBeHHBIN TEXHUUECKUN YHUBEPCUTET.
305040 Kypck, yia. 50 net OkTs6ps, 94.
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Heas padoTbI: 3KCIIEpUMEHTANbHAsA IPOBEPKA 3aKOHA IIOTJIOLIECHUS
U3JIyYCHUS BEIIECTBOM U OLIEHKA 3(PPEKTUBHOTO CEYEHHUS PACCESTHUS.

Hpunapiexknocru: cueruuk I einrepa-Mrojuiepa, UCTOYHUK M3-
Jy4YeHUs, HA0Op MOrIOAOIIUX MAaTEPUATIOB B BU/IE TUIACTHH.

Teopernueckoe BBeAeHUE

ITox paanoakTUBHBIM U3JIyYEHUEM [TOHUMAKOT MOTOK 3apsKEHHBIX
yacTull (0 - 4YacTHll, JEKTPOHOB, MO3UTPOHOB, MOHOB M T.H.), HEW-
TpajbHBIX (HEUTPOHOB, HEUTPUHO U JIp.) W Y — Jy4yeH, BKIIOYAs AJIEK-
TPOMAarHUTHBIE BOJIHBI JIIOOOT0 JMarna3oHa 4acToT. Marepus B Jt000H
(opMe CBOEro CyIIECTBOBAHUS B 3aBUCHUMOCTH OT KOHKPETHOW CUTya-
MU B OOJBbIIIEH WJIM MEHBILIEH CTENEHU MPOSBISET CBOMCTBA YACTHII.
IIpy TpPOXOXKAECHUM YEpe3 BEIIECTBO YACTULBI B3aUMOAEHUCTBYIOT C
aToMaMU 3TOro BellecTBa. BoiaendtoT yeTbipe Tuma QyHIaMEeHTaIbHbIX
B3aUMOJECHUCTBUI. B CUIBHOM B3aUMOAEHCTBUU YYaCTBYIOT HYKJIOHBI
(MpOTOHBI U HEUTPOHBI), B ATEKTPOMArHUTHOM — BCE 3apsKEHHbIEC Yac-
THUILIBI, B CJIA0OM — BCE YacCTUIIbl, KPOME Y - KBAHTOB, IPABUTALMOHHBIM
B3aMMOJEHUCTBUEM M3-3a MAJIOCTU MACC YaCTHULl B TAHHOM CJIy4ae MOXK-
HO MpPEHEOPEYb.

K xiaccy cunbHBIX B3aMMOJICUCTBHM OTHOCSTCA SIAEPHBIE CHJIBIL.
Mexay COCTaBISIIOUIMMU AP0 HYKJIIOHAMH JIEUCTBYIOT OCOOBIE CHIIBI,
3HAYUTENBHO NPEBBILIAOIINE KYJIOHOBCKUE CUJIbI OTTAJIKUBAHUS MEXKILY
nporoHamMu. HyKJIOHBI B sAJp€ HCHBITBIBAIOT CUJIBHOE MPUTSIKEHUE

JIIIb TIPH PAacCTOSHISX He Gobe 107> i, B CHIBHBIX B3aHMOAEHCT-
BUSIX YYACTBYIOT TaKX€ T U K - ME30HBI, TUIIEPOHBI, UX aHTUYACTHUILIbI U
kBazuyactuilbl. [lepeHocunkamu siepHOro (CUJIBHOTO) B3aUMOMACHCT-
BUS SIBJISIFOTCSI T - ME30HBI. [Ipoiiecc npsiMoro CuiabHOTO B3aUMOAEICT-

-2 -

BHSI XapakTepusyercs cedenmsimu 1072 —107%* eu?, a mpoueccs! pacma-

J1a C y4aCTHEM CHJIBHOTO B3aMMOJEHCTBUS UMEIOT MaJIble XapaKTepPHbIE
-2 -21

BpemeHa 10 3-107%¢. Dt CpPaBHUTEIBHO OOJBIINE CEUCHUS IS

CHWJIHHOTO B3aUMOJICUCTBUS MPUBOIAT K TOMY, YTO YACTHI[BI TIPU TPO-
XOXKJIEHUHU uepe3 cpey 3P(HEeKTUBHO BHIOBIBAIOT U3 KOJUIMMHPOBAHHOTO
Iy4yKa 3a CUET MIPOLIECCOB MOTJIOMIEHNS U PACCESHUS.
DONEeKTPOMAarHuTHOE B3aMMOJICHCTBUE OTHOCHUTCS K YHCIYy WHTEH-
CUBHBIX B3aUMOJCHCTBUN MPUPOJBI, XOTSA OHO cliabee AIepHOro (CUlb-
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HOro). B »ieKkTpoMarHMTHOM B3aUMOJEUCTBUM YYacCTBYIOT BCE 3aps-
eHHbIe JyacTulpl. [lepeHocunkaMu 3TOro B3aUMOJAECUCTBUS SIBISIOTCS
KBaHTbI 3JIEKTPOMArHUTHOTO M3Jy4YEHHs, KOTOPbIE B 3aBUCUMOCTH OT
SHEPIUM Ha3bIBAIOTCA (POTOHAMM (CBETOBOW JIMAMNAa30H), PEHTT€HOBCKHU-
MU JIy4aMH U Y - JTydaMd. KBaHTBI 3JIEKTPOMAarHUTHOTO U3JTyYEHUS BO3-
HUKAIOT B PE3YJIbTATE B3AUMOAECHUCTBUS DJIEKTPUUYECKOrO 3apsAna C OK-
PYKAIOUIUM €r0 3JIEKTPOMATHUTHBIM ToJieM. POpM MIPOSIBICHUS DJIEK-
TPOMArHUTHOTO B3aUMOJEHUCTBUSL MHOTO. JlJisl 3apsKEHHBIX YacTHI] —
KYJIOHOBCKOE PacCEesHUE, MOHU3AUUOHHOE TOPMOKEHUE, PAAUALIMOHHOE
TOPMO’KE€HHE, YEPEHKOBCKOE M3JIyYEHHE; JUIsl Y - KBAaHTOB — (POTOA(-
dekT, a3¢pdext Komnrona, oOpa3oBaHue 3JIEKTPOHHO-TIO3UTPOHHBIX T1ap,
(doTOos IepHBIE pEeaKLUU. DJIEKTPOMArHUTHOE B3ammopeicTere B 100 —
1000 pa3 cnabee simepHoro. IloaToMy MpoLECCHl 3JIEKTPOMArHUTHOTO
B3anmojenicTeus nporekaroT B 100 — 1000 pa3 memyieHHee sSAEpHBIX

IPOLIECCOB U XAPAKTEPU3YIOTCS TIEPUOAAMU 1072°—-107"%¢. ITpu mpoxo-
AKICHUU 3apsKCHHBIX YAaCTHIl U Y - KBAHTOB Yepe3 BEIIECTBA HAOII0/1a-
10TCsl OOJIBIIME TOTEPU SHEPTUM HA SJIEKTPOMArHUTHOE B3aUMOJACHCT-
BUE.

[TpumepoM citaboro B3aMMOJEHCTBHS SBIISIETCA 3 - pacnag — 3TO
crienuPpuUUYEcKoe B3aUMOJICUCTBUE MEXIY HYKIOHAMU U OKPYXAIOIIUM
UX 3JIEKTPOHHO-HEUTPUHHBIM MOJIEM, B IIPOLIECCE KOTOPOTO BO3HUKAIOT
WJIM TIOTJIONIAIOTCS JIEKTPOHBI (MO3UTPOHBI) U AHTUHEHUTPUHO (HEUTpH-
Ho). K unciy cnabeix B3auMoeicTBHit oTHOCATCS Takke (T — 1) - pac-

maz, (W—e) - pacmam, pacmajgbl K - ME30OHOB M THIepoHOB. Criabbie

B3auMozeicTBus mpuMepHo B 10" pas cnaGee CHIBHBIX, BO CTOIBKO XKe

-1
pa3 Me/UIeHHee OHM IMPOTEKAIoT, T.e. MX xapakTepHoe Bpems ~107'0¢.
Cnaboe B3aMMOJICMCTBIE MOXKET MPOSBIATHCS U B MPOIECCaxX MPSMOTo

B3aUMOJCICTBYSI, HAIIPUMEP, B MPOLIECCE 3aXBaTa HEUTPUHO HYKIIOHOM.

. 43 2
CeucHue ke B3aHMOJICHCTBUS TaKuX mpomeccoB =~ 10 Pen?, mosromy,

HaIlpuMep, MOTOK HEUTPUHO, MPAKTUUECKHA HE MOIIONIAsACh, MTPOXOAUT
ckB0o3b CoJHIIE.

B spepHoil ¢usnke BBOAAT NMOHATHE 3(PPEKTUBHOIO CEYEHUS G.
PaccMoTpyuM MOTOK 4YacTUIl MOMAJAIONIMX HA MHILIEHb HACTOJIBKO TOH-
KYI0, YTO Si[pa MUILEHU HE MEPEKPHIBAIOT (HE 3aTEHSIOT) JIPYyr Apyra.
Ecnu Obl saipa MunieHu ObUTM TBEPJIBIMU IIAPUKAMU C MTONEPEYHBIM CE-
YEHUEM G, a HAJIECTAIOUIME YaCTUIbI TAKXKE TBEPABIMHU IIAPUKAMU, HO C
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MCUYE3AI0IIEe MaJbIM CEUYCHUEM, TOIJa BEPOSATHOCTh MOMAJaHWs HAJe-
TaIOIIE YaCTUIIbI B KAKOE-THOO0 AP0 MUIIEHHU:

P=noo, (1)
rae O — TOJIIMHA MUILIEHH, 7 — YACIIO SI/IEp MUILIEHU B €IMHUIE 00bema
3TOM MuIlIeHU. TO ecTh, nOG — M0 IUIOIIAJAN MHILECHH, TIEPEKPhITas
ApaMu MUILICHHU.

ITycts N — 4uciio 4acTUL, NPOJIETAIOUINX B €AUHUIY BPEMEHHU Ye-
pe3 €AMHUYHYIO IUIOIIAAKY, NMEPICHANKYISPHYIO K HANPAaBJICHHUIO IO-
ToKa. Torga yucio CTONIKHOBEHUN YaCTHI] C SIIPaMUA MUIIEHU PAaBHO:

AN

Nnd'

[IpencraBieHre o TOM, YTO S/Ipa MUIIEHU — TBEPJIbIE IIAPUKH C
MJIOIIA/IbI0 TOMEPEYHOTO CEYEHUSI G B JCHCTBUTEIBHOCTH 3aMEHSIETCS
noHsATHEM 3(P(EKTUBHOTO CEUEHUS JIJIsl TOTO MM MHOTO npouecca. Tod-
CTYI0 MHUIIEHb Pa30MBa€M MBICIICHHO HAa TOHKHE CJIOM TOJIIMHON dXx.
J1J1s1 Takoro ciosa uMeeMm:

AN = Np = Nndo, oTcrofa G =

dN =—-N(x)o - ndx.
3aech N(x) — IIOTOK YacTHUIl Ha MHIIEHb, IOJETEBIINX A0 CJIOS MHIICHU
Ha ri1youne x. OTcroa moiay4daercs:

N(x)=Nye "7, (2)
rae N, — nepBuUYHbIA NOTOK yactull. M3 (2) cienyer, 4to ais onpeze-
JICHUSI CEUCHMSI B3aMMOJICUCTBUSI YACTHUIl C siApaMU aTOMOB MHUIIICHH,
HY)KHO M3MepUTh ocabnenue mydka gyactui, N (8)/ N, mpu npoxoxie-
HUU €T0 Yepe3 MUIIIEHb TOJIIIUHON O (HE 00s3aTeIbHO MaJIon):

c=I[-n M (3)
N md

JI1s1 DHEprui HaJeTAIOIIUX YacTull, npeBbimarmux 10 Moe, 3¢-
(eKTUBHOE CEYEHUE B3aMMOJICHCTBUS PABHO:

6 =2nR?, (4)
rae R — paauyc sapa aroma MullleHd. B pe3yibTare onbITOB OBLIO yC-
TaHOBJIEHO, 4TO R = (1,3+1,4) 1071° A3 M, e A — MaccoBO€ YMCIIO SI/-

pa.
OOBIYHO 3aKOH PAJMOAKTHUBHOIO TOIJIOMIECHUS (2) 3alUChIBAIOT B

BUJIE:
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N =N, ™, (5)

rie W=n-6 — KOdPQOUIMEHT TOIJIONICHHS, PaBHbBIN m — JIOJIA TIO-

[JIOIIAEMBIX YACTHIl, NPUXOASAIIAACA HAa €AUHUYHYIO TOJIIIHNHY ITOrJIO0-
marouiero cios. IIpu oTcyTCcTBUM HCTOYHUKA U3TyUYEHUS 32 BPEMS OIbI-
Ta CYCTYUK PETUCTPUPYET N j YaCTHULL, CBSI3AHHBIX C KOCMHYCCKHM H3-

JYYEHUEM U W3JIYYEHUEM OTAEJIbHBIX MPEAMETOB, MOCKOJIBKY B HUX B
pPa3JIMYHBIX KOJWUYECTBAX MPUCYTCTBYIOT PAJAUOAKTUBHBIE H30TOIIBI.
Tak, Hanpumep, B COCTaB MBIIIEYHOM TKAHU YEJIOBEKA BXOJUT H30TOIM
paanoakTUBHOrO Kayus U T.4. [loaTomy B (5) nipu onpenenenun N He-
00X0IMMO KaXX/IbIii pa3 BerYUTaTh N ;. VI3 Tpex OCHOBHBIX BH/IOB U3y~

4yeHus o, B, Y B TaHHOW padoTe onpenensierca KodPPUUHUEHT Morionie-
HUA 3 - U3Ty4YEHUS.

IHopsinok BbINOJIHEHUsSI PA0OTHI:

1. BKJIIOYUTH B CETh MEPECUETHOE YCTPOMCTBO U HAKATH KIIABUIILY
«CETHY.

2. Haxatp kHONIKU «N», «0qHOKpaTHO», «300» (uT0o0nI yepe3 300
C CYET aBTOMATUYECKHU MPEKPATHIIC).

3. IIpoBepuTh, 4TOOBI BCE OCTaIbHBIE KHONKH MEPECUETHOIO YCT-
poiicTBa ObUIM B HE HAKATOM MOJIOKEHUU.

4. V3MepuTh KOJWYECTBO HUMMYJIHCOB (POHOBOTO HM3IYYEHHUS 32
300 ¢, HaxaB KHOIIKY «ITyCK», U CHSATB IIOKa3aHus npudopa N ,, 3aTeM

Ha)KaTh KHOIIKY «COpOCY.

5. IloBTOopuTh MyHKT 4 emé 3 pa3a U HAWTH CPEIHEEC 3HAUCHUE
Ny.

6. IlocTaBUTh MCTOYHUK HU3JIYYEHUs] HA TMPEIMETHBIA CTOIMK K
CUETUMKY U 3 pa3a U3MEPUTH 110 MYHKTY 4 YUCIIO UMITYJIBCOB N, .

7. IloMecTUTh MEXIy UCTOUHUKOM H3JIYYEHUS] U CUETUYUKOM OJIHY
IJIACTUHY TOJIIWHOW X =7 MM WM BHOBb 3 pa3a HaAUTH YHUCIIO HUMITYJIb-
coB N,(x).

8. IIOBTOpUTH MYHKT 7 BHA4YaJIC JJIs1 ABYX IUIACTHH, TOJIIUHOW 14
MM, 3aT€M JJI TpeX. 3alOoJHUTh TaOJIUILY:

Tabmnuia 1.



No Il/Il N1 N2 N3 Nd) NO
1
2
3
cpeaHee
3HAUYCHUC

9. Iloctpouts rpaduk 3aBucuMocTH In(N — N ) OT x, e X — CyM™-

MapHas TOJIIHMHA CJIOA.
10. ITo TanreHCy yriia HaKjoHa 3TOro rpaduka HalTH:
_ In(NV, (x,) - N¢) —In(V, (x)) - N¢)

X =X
11. ITocTpouts rpaduk 3aBUCHUMOCTH YHMCIA MOTJIOMIAEMBIX YacC-
THII:
N'"=Ny,—N(x) ot x.
12. CnenaTte Ha OCHOBE HAWAECHHOW BEJIMYMHBI L OLICHKY 3HAYEHUS
7l N VN, N,
G =—. 3/1eCb 1 MOKHO paccuuTaTh 1o popmyie: n=—= =p—=,
n V V M
e p 1 M — IIIOTHOCTB B MOJISIPHAS Macca skernesa (p = 7800 xe/w’, M =
56107 ke/monw). TlomyueHHOE TAKHM 0OPa30M 3HAYCHUE G JIYHILE BCe-
ro MOAXOJUT JUIsl MOTOKA HEUTPAJbHBIX YaCTHIl Ha si/jpa aTOMOB MHUIIIE-
HU.

KonTpoJibHbIE BONIPOCHI:

1. CtpyKkTypa 1 OCHOBHBIE XapAKTEPUCTUKHA ATOMHOTO SJIpa.

2. OHeprus cBs3u. «lIpoyHoCcTh» simpa. DHEpreTHdeckas BO3MOX-
HOCTb pacnaja TSXKEIbIX U CUHTE3a JIETKUX SJIEP.

3. SIBiIeHUE pauOaKTUBHOCTH, O, - pacia, 3 - pacraja U ero BUJbI.

4. IlpoxoxaeHue usiydeHus 4yepe3 BemecTBo. duznueckue mpo-
LECCHI, MPOUCXOASAIIME MPU MPOXO0KICHUN Y€PE3 BEIIECTBO:

a) TSDKEJBIX 3aPSKEHHBIX YaCTHII;

0) JIeTKUX 3aPsKCHHBIX YaCTHII;

B) HEUTPAIbHBIX YACTHII.

5. MeTtozsl perucTpanuu 3apsoKeHHBIX M He3apsHKEHHBIX YaCTHIL.

6. Llennas peakuus nenenus saep. Kpurnueckas macca.
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7. Anepubiit peakTop. [IpoOaeMbl SHEPreTUKHU.
8. DHeprus 3Be31. A AepHbIC PEAKINU, 3aKOHBI COXPAHEHHS.

bubsaunorpaduyeckuii cnucox:

1. CaBeabneB U. B. Kypc ob6meit pusuku. T.2. [Tekcr]: yued. no-
cooue / . B. CasenbeB; M.: Hayka, 1989.

2. llytuaos K. A., ®adpukant B. A. Kypc duszuku. 1.3. [Tekcr]:
yue0. nmocodue / K. A. Ilyrunos, B. A. ®abOpukant; M.: ®uzmarrus,
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