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13.3 Cpena nBuxeHus

mq'm
Kiaccuueckas ¢usuka- 3akoH Herorona F=k- g #,
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Tena pa3Jm11H0171 MacCChl ABMXXYTCA B I'PABUTAITMOHHOM IT10JIC 110 OAWMHAKOBBIM TPACKTOPUAM IIPHU COBIIAACHUN
HadYaJIbHBIX YCHOBHﬁ.

[TonsTus «BpeMs», «IIPOCTPAHCTBOY», KMHEPTHASL MACCA», «KTPABUTALMOHHOE MOJIC)», «IPABUTALMOHHBIN
MOTEHIINAID», KCHMMETPUSD HE CBI3aHBI MKy COOOM.

B nBuxeHuu y4acTByeT BpeMsi, BHIYUCIAEMOE 10 (PUKTUBHOMY ATAJIOHY M K IPOCTPAHCTBY OTHOILICHUS HE
UMEIOLLEMY.

OcHOBHBIE MOHATHS U BBIBO/IBI (PU3UKHU, YUUTHIBAIOIEH YHEPrETUUECKUE OCOOCHHOCTH CPEIbl, KOTOPBIE CTAIIN
JOCTYIHBI Onaronaps Tpyaam A. Xarsi0oBa.

1. Peakimsa — n3MEHEHHE CBOMCTBA aToMa.

2. Bpemst — npoxoxaeHue peakuuu npu aib0e0 paBHOM HyI0. Bpems kaxaoi peakiuu WHIMBHIYaIbHO.
3. Anp0e10 — cyMMa SHEPreTUYECKHUX 3aTpaT U BHIXOAHOW MOIIHOCTH PEAKIIUH.

4. IIpocTpaHCTBO — M€pa BpEMEHU NTPOXOKIACHUS PEAKIIUN.

5. OKTaBa 4acTOTHAsi — Pa3HOCTb MEX]y ABYMSI CMEXHBIMHU YaCTOTAMH IMYJIbCUPYIOUIUX 3apsI/IOB.

6. IpoGnenue okraBel — opmupoBanue MaTpuilbl 4actot ot 21.000000 mo 97.875875 (c marom 2) no

64 4acTOTHI B KaXI0M Jaria3oHe (s 3eMin).

7. TakToBast yacToTa — 56 OKTaBa MarHUTHOTO UMITYJIbCA C €AMHUYHBIM AJIEKTPUYECKUM MOTEHLIUATIOM.

8. Hecymiast yactora — M3 Marpulibl 4YaCTOT C ANEKTPUUECKUM MOTEHIIMAJIOM.

9. I'paBUTAaLIMOHHOE T10JIE — PEAKI[MU aTOMOB MPHU JBUKEHUU BOJIHBI C YACTOTAMU U3 AMANA30HA, YKa3aHHOTO
B I1.6.



JTio60it MaTepHanbHbIN 0OBEKT (KMPIIY, apoBas MOJIHIs) HMEET CBOHCTBA Kak HHEDIHOHHOM, TaK
H HeHHEPLHOHHOH MAcCChL

JIro0o0i1 MaTepuanbHBI 00BEKT (KUPITNY, MIAPOBAsi MOJHUS) UMEET CBOMCTBA KaK MHEPIIMOHHOM, TaK U HEUHEPITMOHHOM

MacCChI:
m 0=m +m
u "'H

B03MOXHBI cleayromue BapuaHThl: u

a) Nuepuuonnas macca TEPAET INIOTEHIHHUAJL IloTteps MUHUMaIBHOTO TTOTEHIIHAA CBS3U MPUBOJUT K
pAacChIIaHUIO MACCHI HA ATOMBI.

0) UnepuuonHas macca Habupaet noteHmnua (mo Bceit macce). [Ipu nepexojie uepes3 KpUTHUECKYIO TOUKY
unepronnas macca npeppamiaercs B HEMHEPIIMOHH YO (manpumep, KUpIIUY — B MIAPOBYIO MOJIHUIO) C
OTPOMHBIM JJIEKTPUUYECKUM ITOTEHIIMATIOM. 1 3TO COBCEM HE LIyTKa.

B) UHepumnoHHasi Macca TepsieT 1 HabupaeT MOTeHIIMAJIBI He 10 Beeid Macce. [IporcxoauT u3meHeHne CBOMCTB
Mmacchl, e€ kauecTBa — YACTDb MACCBI HCUE3AET, ocraBuiasicsi — MEHSIET CTPYKTYpY (€CIU B35ITh aHAJIOTHIO
— tabnuiry MenjeneeBa, TO JKee30 mpeBpaiiaercs B cBuHel), yacTh Macchl nepexonutr B HEMHEPIIMOHHY IO,
¥ TIPH BO3PACTAHHH EKTPHUECKUX TOTEHINAIOB Ha OKTaBax Bbime 23 macca CTAHOBHUTCS HEBUINMOM
CymiecTBytoieid MHCTpYMEHTaIIbHOM 0a3ze.

r) HEMHEPIIMOHHASI macca tepser norenunain. [To Mepe nmorepu noreHimaza Macca CHayajaa CTaHOBUTCS
VHEPLMOHHOW, TPAHCMYTHUPYSCh 110 MEPE U3MEHEHUS IMOTCHIIMAIIOB U Pa3pyILIEHUs CBA3EH, U 3aT€M — MPEeBPaLacTCs
B ATOMBI.

a1) HEUHEPIHIUOHHASI macca HabupaeT noTeHiuai. B 3ToM ciydae mpoUCXOauT «IEPEKITIOYCHUE) OKTaB, TO €CTh
HA0Op TEKTPUUYECKOTO MOTEHITMAIA POU3BOJUTCS Ha O0JIee BRICOKMX YacTOTaX.



Kaxxnas macca 001a1aet aMeKTpUUEeCKUM MOTEHIHAIOM E ISl KaXKI0M 4acTOThI, HAITPABJICHUSIMU PEaKIUi. DTH Ke
CBOMCTBA UMEET U CPENA, IOATOMY HEJIb3s OTPBIBaTh MAccCy OT TOU Cpelibl, B KOTOPOU MPOUCXOAUT ABUKeHue. 13
HHEPreTUYECKOro 0ajgaHca MacChl MOYKHO BHIBECTH IPaBUTAIIMOHHYIO KOHCTAHTY MAcChl, & U3 SHEPTeTUYECKOTo OanaHca
Cpellbl, COOTBETCTBEHHO, — I'PABUTAILMOHHYIO0 KOHCTAHTY cpenbl. [lepeceuenue atux koncrant cmbiciia HE UMEET,
03TOMY U C(POPMUPOBAHBI OTINYUUS OT KiIaccuueckor pusuku. OCHOBHOE OTINMYHME — JIF000€ ABUKECHHE
paccMaTpuBaETCs OT aTOMa U OT peaKUuid, B HEM POXOASAIINX, U 3aTEM NIEPEHOCUTCS HA CPEeLy C yYETOM BPEMEHU U
npoctpancTBa peakiuii. CoBpeMeHHasi (pu3nKa paccMaTpuBaeT HA00OPOT — OT KOHKPETHOTO MaTEPHAIILHOTO Tela,
MOTOMY U HE MOXKET OBITh B3aUMOYBS3KU MTapaMETPOB.

13.4 Ilong v BOJIHBI

__— MarnuTHOe 64 oKkTaBa

DnekTpruueckoe 67 OKTaBa

I'paBuTaimonHoe 72 oKTaBa

I'paBuTaLIMOHHOE TTOJIE JUIs1 pa3pyLICHUS PEIIETKH aToMa 75216398 «nexkTpuuecTtBo-50»

(HENTPOHHOI) / boxkoBsie nenectku 10 343875 repu.

FpaBI/ITaL[I/IOHHOG ITOJIC AJIA pa3pyYIICHUA I'PaBUTALIMOHHOI'O 320843

OnekrpuuecTBo-60
TIOJIsI aHTUPEMIETKHA (HEUTPOHHOM)

boxkoBeie nenectku 10 475268 repi.

['paBUTAaLIMOHHOE TI0JIE ISl Pa3pyLICHUS PEIETKU 5424982 CoroBast CBsI3b 3264244742

(aHTUHEUTPOHHOM)

Ces3pb criyTHUKOBass  431764+230
I'paBUTALIMOHHOE TT0JIE U1 pa3pyLIEHUs] aHTUPEILIETKH 231865

AHTHHENTPOHHON bensuH npu cropanun  328286+108



MarunuTHbIe BOJIHBI — COCTaBHAs YacTh CUCTEMBI JKM3He0oOecIieueHus B kocmoce. meroT OIHH ITapaMCTpP — aMIINIUTYyOY.
SHGKTpI/I‘IGCKOG T10JIC SIBJISIETCSL COCTAaBHOM YaCThIO CUCTEMBI 3alIUThI YKH3HEOOCCIICUCHHS.

MOIIHOCTB AIEKTPUIECKOTO TOJISI IOCTUTAETCS TTOTCHITMAIOM, a HE aMIUTUTYI0MU. 3eMJIs HE UMEET DJICKTPUUECKOTO TOJIs,
U BCS J)KM3Hb Ha HEM co37aHa UCKYCCTBEHHO.
Jliist oGecniedeHust )KU3HU UCTIOIB3YETCS IIEKTPUIECKOE TTOJIE CO 3HAKOM MUHYC, a TaK KaK M3JIy4eHHs 30H XapTMaHa
MOJIOKUTENBHBIE, C )KUBOH KJIETKH CHUMAETCS MOTeHIIMaa. MUHUMAaJIBHBIN MOTEHIMA JJIs )KU3HE00eCIIeUeHHUS
yenoBeka paBeH —6438.458723-10'® ponpr/M® (MUHMMaNBHBIN 3amac )KU3HEHHBIX CHIT). MaKCUMAabHbIHA NOTEHIHAT PaBEH
—12762.768621-10'® onst/™M>. 1 BEIUMCIIEHHS 1eHCTBUTENBHOIO MIOTEHIINAIA HEOOXOMMO UCIIONB30BaTh KOI(PQUIUEHTHI,
YUYUTBIBAIOIIINE BO3PACT, POCT, BEC, U T.J., @ KPOME TOTr0, YCIOBUSI MECTHOCTH, KOTOPAasi TOKE BIUAET HA U3MEHEHUE
MMOTEHITAIa

13.5. Tomukn, KoneObaHUS ¥ BBUICTAIOIINE CTEKIIA

Tun 1. 3emueTpsicenus, U3MEHSIONINE MTOBEPXHOCTh 3eMJIU U €€ BHYTPEHHIOIO HAYUHKY.
- IB>KEHUE TUIHT;
- IeATebHOCTh YenoBeka (TUapOo3IeKTPOCTaHIIUH, TOBOPOTHI PEK, HCKYCCTBEHHBIE BOJIOXPAHUIIUINA);
- IPOTOHHBIE 00PA30BaHUS KaK peaKilvs Ha K3MEHEHHUE aab0en0 3eMIu.

Tum 2. D10 3emneTpsiceHusi, KOTOpble BOCIPUHUMAIOTCS KaK MarHUTHbIE Oypu. OKTaBbl 3TOr0O THUIIA
3emierpsicenus 28,5-63,5.
- nesitenbHOCTE Yenoeka (ADC, 3arpsasHenre Hoocdepsl, ncnbITaHus Opy>KHsl MACCOBOTO TIOPAXKEHNU);
- BBEJICHUE CUCTEMaMU )KM3HEOOECIICUEHUSI HOBBIX OMOCTPYKTYp, HE YIOBJIETBOPSIOIINX YCIOBUSIM KU3HU Ha
3emiie;
- U3MEHEHHUE PEKUMOB pabOThI CUCTEM JKU3HEOOECTIEUEHMSL.
Tun 3. 3emnerpsicenus B kieTkax Mo3ra. 9To caMble onacHble 3eMieTpsicenus. Heo0xonuMo noHumarh, 4To 3T
3emuterpsicenus npoucxoaaT Ha OYEHDb BBICOKNX OKTABAX — 1o 512, 1 3TH OKTaBbI HCYE3AOT, IEPEBOIS
OMOCTPYKTYpbI B HCXOIHOE COCTOsIHUE — 0e3 Mo3ra.

- U3MEHEHUE CTPYKTYpbl KoHTpoIida Hoocdepsr;

- U3MEHEHUE TAaKTOBOTO OKHA MPOIIECCOB;

- U3MEHEHUE OCEH U PErepoB CUCTEMBI KU3HEOOECIIEUECHMUS;

- peanu3alys HECaHKIIMOHUPOBAHHBIX IPOIPAMM CHCTEMAMM JKU3HEOOECTIEYEHUSI.



