25 Ko3ddunmeHTbl BEKTOPHOTO CJI0XKEHUS

B momenn 1meHTpasbHO-CUMMETPUIHOTO TIOJIA PACUYETHI MHOTHUX XapaK-
TEPUCTUK CJIOKHBIX aTOMOB TPeOyIoT 3HaHUs KOIMDMUINEHTOB BEKTOPHOTO
CTIOYKEeHNs, MIN 3nj-cuMBoJI0B. K TaKnM XapaKTepUCTUKaM OTHOCATCS BepO-
STHOCTU CIIOHTAHHBIX TEPEX0/0B, & TAKXKEe CEUEHUs] U CKOPOCTU Pa3IUIHBIX
peakrmuii. B sT0ll TUiaBe MBI TO3HAKOMUMCS C OCHOBHBIMHU CBOMCTBAMU 3Mj-
CHUMBOJIOB.

25.1 /JIBa Tuma cBa3u: LS u jj

TepMbI 971eMEHTOB TPYIITHI YKeJTe3a MPUHITO 0003HAYAThH B TepMuHax L,S-
cBa3u. Jljig KauecTBEHHOTO aHaM3a TAKON IMOXOJ BIIOJIHE IIPUEMJIEM, HO
KOJINYECTBEHHDbIEe UCCIeJ0BaHus CIIEKTPOB YKa3blBalOT Ha 3aMeTHbIe OTKJIO-
HEHMS OT dTOM CXEMbl B €€ «4YUCTOM» BHUJIE.

HaHOMHI/IM TOPAJOK CJIO2KEHUA YTJIOBHIX MOMEHTOB B CJIyYae LS—CBHBI/IZ
CIiepBa HaXOJUM CYMMAapHBIA yIJI0BOH MOMEHT

L= E L;
%
U CyMMapHbIil CIIMHOBBI MOMEHT
S= E S;,
i
a Iocje olpejesigeM IMOJTHBIA MOMEHT

J=L+S.

Puc.25.1 maér mHariggHOEe TpPEICTABICHUE O BBITOJHIEMBIX AEHCTBUAX I
Caydas JBYXIJEKTPOHHOU cucrembl. [Ipm3HakoM TOro, 9T0 K aTOMHON CH-

£,
L
¢
J
S, A
S

Puc. 25.1. Cnoxkenne MOMEHTOB B cxeMe L.S-cBa3u

cTeMe TpUMeHnMa, cxeMa LS-CBI3U CIyKUT IHEPTeTnIecKas CTPYKTypa Tep-
MOB U yPOBHEl: PACCTOSHUE MEXK/y YPOBHIMHU OJHOIO TEPMA JOJI2KHO ObITH
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L'S' —— |

LS — J

Puc. 25.2. Crpykrypa ypoBHeil suepruu B cxeme LS-cBsA3u

SHQYUTE/JIbHO MEHBbIIE, 9Y€M DPACCTOAHNE MEXKAY YPOBHAMU PA3HBIX TEPMOB,
Kak Ha puc. 25.2. Takag CTpyKTypa OCYIIECTB/IAETCI B TOM CIydae, eCan
opbuTajibHbIE MOMEHTBI B3aMMOJIEHCTBYIOT MeXKy C000i cujibHee, 9eM Op-
ObuTaIbHBI MOMEHT €O CIMHOBLIM. QHA peaiu3yercs y XUMUIeCKUX 1eMEH-
ToB Havasia Tabiauibl Menjeneesa. C pocroMm 3apsja giapa Z pacrer PoJib
cruH-opbuTaIbHOTO B3auMmojeiicTBus. HamomMuum, 4T0 OHO MMeEET MaruuT-
HYIO0 TPUPOAY U TPOTIOPIIUOHATBHO 4emaeEépmoti cmeneHy Z, B TO BpeMs KakK
3JIEKTPOCTATUTIECKOE B3aWMOIEHCTBIE 3aBUCUT OT /Z JIMHEIHHO.

B ciyuae aToMOB TIXKETBIX SJIEMEHTOB W MHOTO3aPAIHLIX MOHOB CXEMa,
CJIOZKEHUsT MOMEHTOB yCJIOYKHSIETCsI, W JHEPreTHIecKasi CTPYKTypa mpuobpe-
TaeT UepThI APYTOU CXeMbl, TaK HAa3BbIBAEMOU jj-ceA3u. B Heil mopamok ci1o-
JKeHMsI MOMEHTOB WHOIA. CnepBa HaAXOJATCA IIOJIHbI€ MOMEHTBI JIJId OTJE/Ib-

HBIX 3JIEKTPOHOB!
ji=1 +s;, (251)

1 TOJIBKO IIOTOM OIIpeIeIdeTCA IIOJIHBIIT MOMEHT CHUCTEMBI:
I=>j (25.2)
[

3HadyeHrst KBAHTOBBIX YUCEJI YIJIOBBIX MOMEHTOB j; U J, B COOTBETCTBUU C
OOIIMM [IPABUJIOM CJIOZKEHUS MOMEHTOB, JOJIZKHBI TOTIUHATHCS CJIETY FOTIM
YCJIOBUAM:

i —sil <Ji <li+si, |j1—Jol <J < j1+ jo (25.3)

Cxemaruaeckn jj-cBsi3b n3obpaxkeHa Ha puc.25.3. CTpykTypa sHeprerude-
CKUX YPOBHel /14 j j-CBA3W MpecTaBaeHa Ha puc.25.4. Paccmorpum cuctemy
U3 JIBYX HEIKBUBAJIEHTHBIX P-3J€KTPOHOB: j1 = 1/2,3/2 u jo = 1/2,3/2. B
ciayaae LS-cBga3u y wHac ObLI0 000O3HAUEHEE:

npn'p*Ly.

Teneps ypoBHE OyIyT 0603HATATHCA:

(npj1,n'pja) s, mnu coxparento (ji,j2)..
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Puc. 25.3. CioxeHne MOMEHTOB B CXeMe jj-CBsA3U

(J12) -——--

(J1J2) — J
Puc. 25.4. Pacnonoxkenune ypoBHeil SHEPTHH B CXEME jj-CBA3U

Cucrema u3 JByX HEIKBUBAJIEHTHBIX P-3JIEKTPOHOB, B cOOTBeTCTBUM C (25.3),
MMeeT CIeAyIONNe YPOBH:

(1 l) (1 §> (§ 1) <§ §> (25.4)
2’2 O,l7 2’2 1,27 2’2 1,27 2’2 0,1,2,3’ ‘

B TO BpeMs KakK paHblie Js LS-CBI3U MBI Oy IH/IH:
la 1p. 1. 3a. 3 3
So, "P1, "Da, °S1, °Po 1,2, D123 (25.5)

[Toacuanraem, ckobKO pa3 (PUKCHPOBAHHOE 3HAUEHUE ITOJIHOIO MOMEHTa J
BCTpevaercda B cxemax LS- u jj-cBsasu. Hampuwvep, B cTpoke (25.4) mHyseBoii
MOMEHT MMEIOT YPOBHM: (%, %)0 n (%, %)0, a B cTpoke (25.5) yposuu 'Sy n
3Py — 10 1Ba ypOBHS B KazK/JIOM Cilydae. Pe3y/IbTaTsl H0ACU8TOB IPHBEICHE]
B TabJImIIe.

Koui-Bo yposueit
! LS-cBa3b | jj-cBA3D
0 2 2
1 4 4
2 3 3
3 1 1

CpaBHenue eé BTOPOro U TPETHEro CTOJOIOB MOKA3BIBAET, UTO YUC/IO PeaJiu-
3alyil TOJTHOI'O MOMEHTA, HE 3aBUCHUT OT CXEMbl CJIOYKEHUS.
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Paccvorpum ciydait jj-cBsA3m I IBYX 9K6UBAAECHMHBLE P-IJIEKTPOHORB.
JI/19 HEeIKBUBAJIEHTHBIX 3JIEKTPOHOB MBI TOJTyuman yposau (25.4). Temeps
ypogwreit menbirte. Corytacto mpuaiuny [layau, aBa 3/eKTpoHa B aToMe He
MOTYT HaXOMWTLCSA B OJHOM W TOM K€ COCTOSHWHU, TO €CTh, OHW He JIOJIK-
HBI UMETb OJIMHAKOBbIE HAOOPHI KBAHTOBBIX unces. B ciydae jj-cBsa3um 910
03HAYAET, IYTO JOJIZKHO BBITIOJTHATLCS YCIOBUE:

n1l1j1m1 7é n2l2j2m2. (25.6)

HOCKO.Hbe JJId 9KBUBAJICHTHBIX 3JIEKTPOHOB I'JIaAaBHOE U Op6I/ITaJ'IbH06 KBaH-
TOBBIE YHNCJIa YK€ OANHAKOBBI,

n1l1 = ’I’Lglz = nl,
TO MBI JOJIZKHBI CJIEJUTH 3a TEM, qTOOBI HE IIOBTOPAJIUCH IIapPbI

Jimy # jama. (25.7)

o 11y (33
03TOMY MO2KHO CPasy MCK/IOUUTH YPoBHU (53),, (53 )4, TaK Kak 1pu pas-
HBIX TTOJIHBIX MOMEHTAaX 3JIEKTPOHOB, 71=72, MaKCNMaJIbHOE 3HaYE€HNE TTOJTHO-
ro MOMEHTA BCeil cucTeMbl J ImpeamosaraeT paBeHCTBO IPOEKIHiL My = meo.
Kpowme Toro, BeaecTBre HEPA3IMUUMOCTH 3JI€KTPOHOB, UCKJIIOYUM, HAIPH-

Mep, TepM (%%) 1 OCTaBUM TepM (%%) Takum 06pazoM, OCTAIOTCSA yPOBHU

(1 1> (1 3) <3 3>
2°2),7\272 172’ 272 07172'

Ho s1o emé we oxkonuarenbHoe perterne mpobseMbl. OKa3bIBAETCSI, TepM
(%, %) He MOXKET UMeTh ypoBHs J=1, B 4éM MOXKHO yOeIUTHCSA, COCTABUB Ta0-
JIVITY BCEBO3MOKHBIX 3HAYEHUI TPOEKINHU OJTHOr0 MoMenTa M=mi+mso. B

my

m =3/2 —-1/2 +1/2 +3/2
2

-3/2 -3 [ 2 -1 0
-1/2 -2 -1 0 +1
+121 -1 0 +1 [+2
+3/2 0 +1 +2 43

Tabmuma 25.1. [Ipoekiuu moHONO MOMEHTa TEPMA (%7 %)

9TON TAOJINIE MBI JOJKHBI UCKJIIOUUTH 3HAYEHUsI, HAXO/IAIINECT HA, JIMAr0-
Ha/M, TaK Kak TaM mj=meo. Kpome TOro, Ccjeayer UCK/IYUTH JuOO Hal-
IMArOHAJIbHYIO 0O MO/ IMArOHAIBLHYI0 9acTh Tabsumpl. JleficrBurebho,
OHUW OTINYIAIOTCA JIUIIL TTePEeCTaHOBKOM KBAHTOBBIX THCET M1—my. B cBa-
31 C TOXKJIECTBEHHOCTHIO DJIEKTPOHOB, Mbl HE MOYKEM 3TU KBAHTOBBIE HYHCJIA
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TPUTICATH ONPEJIeIEHHON JaCTHIle, HO MOYKEM JINITh YTBEPKIATh, ITO OINH
13 HIEKTPOHOB HAXOAUTCA B COCTOTHUU My, & JAPYTOil — B COCTOTHUU M2.
Uckmrouénnbie 3nadenuns M, HanpumMep, MO INArOHAIBHYIO IaCTh BMECTE C
JIMaroHa ibio, moMeruM mperom. Ocrapiimecs mecTb 3HaveHnit npoexiun M
cooTBeTCTBYIOT 3HadeHusM J=0 u J=2.

Urak, B caytvae jj-CBI3U CUCTEMA U3 JIBYX SKBUBAJEHTHBIX P-37IEKTPOHOB
“MeeT CJIeAyIoue yPOBHU:

11 13 33
- S =2 25.
(22), (2). G2 9

B pasgese 23.4 s caydast LS-CBsIi3u MbI IOJIY YAJIA Y POBHM: 3P0,172, 1 Do,
1Sy. CroBa MOXKHO yGeIUTHCS B TOM, YTO PA3JIMYHBIC 3HAUCHHS IIOJIHOTO
MOMeHTa J TOSIBJISIIOTCsT OJMHAKOBOE UUCI0 Pa3 B 00erX CXemMax CJI0KEHUs
(mBa paza J = 0, ogun pa3 J = 1, u gBa paza J = 2).

Hanomuanwm, aro LS-cBsi3b peainzyercs y JIEPKUX 3JIEMEHTOB, JIJisi KOTO-
PBIX TIPe0bJIaJAONINM SIBJISIETCST SJIEKTPOCTATUIECKOE B3aNMOIEHCTRIE DJIeK-
tporoB. C pocToMm 3apsia sjpa BO3pACTAET POJb MATHUTHBIX B3aUMOJIEH-
CTBWIi, ¥ CBSI3b YIJIOBBIX MOMEHTOB Tpub/Imkaercs K jj-tumy. CrkazaHHOe Wl

LS-cBs13p Jj-CBsI3b

SI Gel Selll  gpir

Puc. 25.5. Ilepexon ot LS- k jj-cBs3n

JIIOCTPUPYET PUC.25.5 [1J1sT KOH(DUTYPAIIUN JBYX SKBUBAJTEHTHBIX P-3JIEKTPOHOB.
CrnieBa, Ipu MaJIbIX 3HAYEHUAX Z , PACIIOI0KEHNE YPOBHET 01m3K0 K LS-Tuiry,
a Tpu OOJIBINNX 3HAUEHUIX Z MPOUCXOJIUT Tepexo K cxeme jj. B mpomexy-
TOYHOI 00J1aCTH MMEeT MECTO CMEITaHHAs CBI3b.
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25.2 Jl-cBa3n

Css3u Tuna LS u jj Ha3bIBAIOTCS 00HOPOOHDIMU, TIOCKOJIBKY 9JIEKTPOHBI
YYIACTBYIOT B HUX PaBHOMpAaBHBIM obpazom. OHOpOHAS CBA3b HAO/IIO/a-
eTCs y 9JEKTPOHOB C OJMHAKOBBIMU XaPAKTEPUCTUKAMU, HAIPUMED, C OJIU-
HAKOBBIMU 3HAYEHUSIMU KBAHTOBBLIX uuces n u [. Eciu xe xapakrepuctuku
9JIEKTPOHOB PA3/IUYAIOTCS, TO CXEMa CBA3U CTAHOBUTCHA HEOIHOPOHOM. [Tpu-
MEPOM MOYKeT CJIYXKHUTb TaK Ha3biBaemas .J[-CB#A3b, KOTOpas peau3yercd y
QTOMOB MHEPTHBIX 'a30B, 3a UCK/IIOUYEHUEM ['eJIN.

Paccmorpum myis onpemenérrocTn arom HeoHa. lIpm moHM3AmMU OIHO-
o U3 2pP-371€KTPOHOB KOH(UIYPAIIH OCHOBHOTO cocTosHusa 1522522p8 aToma
Bo3HMKaeT droponoobusiii non Nell B cocrosiaun 1522522p°, k KoTOpPOMY,
KaK K IpeJIesTy CXOAATCA BO30YKASHHbIe yposHE aToMa 1522522p°nl (n > 3),
CXeMaTHYeCKH OHU M300paskeHbl Ha puc.25.6. DIeKTpPoHbI 0CTOBA 2p° CHIb-

Nell
SO 2p5

Nel

2pdnl,n>2

6

2p
Puc. 25.6. Bo30yxk1éHHbBIE COCTOSTHUS HEOHA BOIM3W IPAHUIIBI HOHUBAINN

Hee B3anMOJIECTBYIOT JAPYT C APYTOM, 9eM C BO30Y K IEHHBIM N/-3JIEKTPOHOM,
u o6pasytor Tepm 2P ¢ yposmavu Jy = 3/2,1/2. B cooTBeTcTBUM ¢ TPaBMIOM
Jlamze, y ocaoBHoro cocrosuus Jy = 3/2.

MOMQHT])I BaJICHTHOTO 3JIEKTPOHA CKJIQABIBAIOTCA C TTOJTHBIM MOMEHTOM
YPOBHEII «OCTOBa» 2P3/2’1/2 criocoboM, yKazaHHbIM Ha puc. 25.7. CHauama K

Jo

~
<~

Puc. 25.7. Ilopsaaok cimoxkennss MOMEHTOB B cxeme Jol-cBs3u

MOMEHTY Jy mpubaBiisiercsi OpOUTAIBLHBI MOMEHT 3JIEKTPOHA | U B Pe3yiib-
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2 2
P2 P?
3 T
ns - ns -
2 2
1
r—2- r -
3 , 1
np 5 np B
= ot
2 2
1
-2-
3 , 3
nd 2] nd 5
5 5
_2_ 2
7
2

Tabauna 25.2. Tepmbl BO30Y2K/I€HHBIX COCTOAHUIT ATOMOB MHEPTHDLIX [a30B

TaTe MOIYy9IaeTCs MTPOMEKYTOUHBI MOMEHT, KOTOPBIH MPUHITO 0003HAYATH

K:
K=Jg+1 (25.9)

Bo3moxKHBIe 3HaUEHNUST COOTBETCTBYIONIETO KBAHTOBOIO unciaa K ompemesis-
I0TCs 110 ODIIel CXeMe CJIOKEHUS YIVIOBbIX MOMEHTOB:

|J0—l’ <K< Jyg+ L (25.10)

Ha srowm srane nosyuaaercs repm Jonl[K], wiu B 6osiee nosHbix 0603HadeHN-
X

nop® QP?,O nl[K].

B rabsune 25.2 npejcrasienst [K]-repmbl st nl-3nekrporos npu [=0, 1, 2.
CocrosiHusl 3JIEKTPOHOB, COOTBETCTBYIOIINE YPOBHSIM, CXOJSIIMMCS K [IPejie-
Ty monm3anuu 2Py /2, IPUHSATO OTMeYaTh IMTpuxamu. VX Ha3piBalOT cmeusén-
nowmu, win botmaeposckumu cocrosausivu (H. Beutler).

Ha zakstounrensrom srare K mpomeskyrodnomy momenty K npubaniis-
eTCs CTIIH BO30YKIEHHOTO 3JIEKTPOHA U TOJTYIAETCS TTOJHBI MOMEHT aTOMa;:

J=K +s.
Bnagenne J onpeenseTca IPABUIOM CI0KEHHS MOMEHTOB:

K —s|<J<K+s,
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WJIN, TIOCKOJIBKY $=1/2, To

J=K=£_-.

Takum obpazom, s

N W
N =

N | Ot

nosygaeMm yposau [K]

I e |

(25.11)

]

Ha puc.25.8 mrs aroma mHeona npejcrasieH (pparMenT auarpammsl ['porpu-
aHa, COOTBETCTBYIOIINIT HU3ITUM BO30YKIEHHBIM YPOBHIM 1l ¢ n=3. YpOBHU

| 2p7 7P
2p° 2Py IO
\\\\\\\\\\\\|
| [52]=—3
[72] —1 30"{[3/2]:21

>

3 521 —3 |

) [32] =2
[5/2] 2 3y 3 ]
2 [32]—3 | [1/2] —1
3p{ [321 ] —0
— 1
12]—! 2= |
[121—, | 3s’[l/2]=(1)
3s[32] — ¢ |
2p6 ISO

Puc. 25.8. Bo30yxk1énnbie cOCTOSHUS aTOMa HEOHA

n300PaAKEHBl CXEMATUIECKH, UX PeATbHBIN MACIITA0 U TOPSI0K CJIeTOBAHUS

OTJIMYAETCS OT WJeaJbHOTO, MTPUBEIEHHOTO HA PUCYHKE.

25.3 DaeMeHTHI AUATPAMMHOI TEeXHUKU

B paszzerne 18.9 mpu paccMOTpeHUN CJIOKEHNST OPONTATHFHOTO W CITMHOBOTO
MOMEHTOB 3JIEKTPOHA C 00Pa30BaHUEM IIOJIHOI'O MOMEHTa aTOMa Mbl BBEJIH
K03 durmenTsl BEKTOPHOTO ciioxkenus: kodddunuentor Kiebura-T'oprona

JM
CJ1M1J2M2
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7 CBSI3aHHBIE C HUMU CHMMETPU30BAHHBIE 3J-CUMBOJIBI Buruepa

J T J
(M1 i _M> : (25.12)
KOTOPBIE CBA3BIBAIOT BOJIHOBBIE (DYHKIMH JIBYX 0a3MCOB:
HICXOIHOTO — |J1 My Jo Mo >

u pesyabrupyiomero — |JyJoJ M.
B obmiem ciyuae npu ciaoxkenun N MOMEHTOB IEPEXO/] OT OJIHOTO MOPHAJIKA
CJTOXKEHUS K JIPYroMy TpuBoiuT K mogsaennto 3(N —1)j-cumsosos Burnepa:

N | 3(N—-1)j | Obosnauenue | I'paduaeckoe
n300parkeHne
a b ¢
2 37 =o—
’ <a g 7)
: a b ¢
5100 { d e f } E
a b c
dow [ &
g h i

3nj-CUMBOJIBI BHIPDAXKAIOTCS Y€Pe3 CyMMbI TIpon3seiennii 3(n—1)j-cuMBoJios,
TO €CTh, CHMBOJIOB D0JI€e HU3KOTO TTOPSIKA.

C moBBINIIEHNEM TIOPSIIKA, BHIPACTAET CTENEHh CUMMETPUU 37j-CHUMBOJIA.
Tak, ecyin 3j-CUMBOJT THBAPUAHTEH TOJIBKO IIPU 4E€M 10T TIEPECTAHOBKE CTOJI0-
110B, TO 67-CHMBOJI HE U3MEHSETCs TPU 410001 MepecTaHOBKE CTOJIONOB, a
TaK:Ke TIPU OJHOBPEMEHHON MepecTaHOBKE BEPXHUX W HUKHUX JIEMEHTOB B
JIIOOBIX JIBYX CcTOJIONAX; 97-CHUMBOJIBI, KPOME TOTO, OCTAIOTCs MIPEKHUMU TPU
OTpasKeHNn! OTHOCUTETHHO 0benx nuaronaseil. (Ceogka dbopMmyst Jjist pacaé-
TOB 3NJ-CUMBOJIOB COJIEPKUTCH, HAITPUMED, B IUTUPOBAHHON BBIIIIE MOHOI'DA~
dbun N.1. Cobenpmana.)

B reopuun yryioBoro momenTa BeCbMa II0JIE3HBIM $BJSETCH rpadudeckoe
npeacTaBiaenne cuMBo0B Buraepa. KaxXaprit m3 MOMEHTOR m300parkaeTcst
OTPE3KOM, JIJINHA U HAIPaBJIeHNe KOTOPOro He nMeioT 3HadeHus. CI0KeHnto
JIBYX YTJIOBBIX MOMEHTOB COOTBETCTBYIOT 3j-CMMBOJbI Burnepa (25.9), onu
M300parKatOTCI «TPEXXBOCTKOM» :

Jo

Ji

Caooicerue mpéxr MOMeEHMOE MOXKET ObITh BBITOJHEHO TPEeMs CIOCOobaMu;
PacCMOTPUM [IBA W3 HUX:
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((Jy 1) JypJ3) J ((J1(S2S3) Jp3) J

Temeps MBI BuIUM, 9TO CBOOOJIHBIE KOHIIBI JIUATPAMMBI «CMOTPAT JAPYT Ha
Ipyray. 3aMKHEM 00e JuarpaMMbl B KBAJIPAT C JABYMSI TUATOHATSIMIA:

Ji
Q 0O
N\ /]
J12 Jr3
Jy J
(o} o]
J3

Coorsercryfomiuit 6j-CUMBOJI COCTABJISIETCS 10 JBYM TPOTHUBOIIOJIOYKHBIM
BepIIUHAM:

12 st\ J
A Ji ) le}

J3 J Jy3
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Tereps paccMOTPUM CJIOKEHNE YETHIPEX MOMEHTOB JJIst caydas LS- u jj-
cBs3u. IIpeobpasyem cxembr Ha puc.25.1 u 25.3 caemyromum oO6pazom:

L
J

S

[ I
S

S

S

Puc. 25.1 Puc. 25.3

U 3aMKHEM WX B IIECTHYTOJbHUK. COOTBETCTBYIONMI 9j-CHMBOJI PaCIUCHI-
BAETCsl 110 TPEM y3/1am (4epes3 ouH):

i I, L
> S; 8 S
J1 72 J

[Tepemertienne o ABYM BepXHUM CTpOKaMm 9j-CHMMBOJIA CJIeBa HAMPaBO C TIO-
CJIEYIONINM JIBUKEHNEM 10 TIOCJIEJIHEMY CTOJIOIY CBEPXY BHU3:

L lo L

»n —

S1 S9
J
BOCTIPOM3BOINT cxemy LS-cBs3n
i+l =1L .
51+ 59 :S} L+S=J

C apyroit CTOPOHBI, MTEPEMEITeHIe 110 JBYM MEPBBIM CTOJIOIAM CBEPXY BHU3
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C TToCJIeAYIOIMUM JABU2KEHUEM T10 HUKHEN CTPOKeE CJIeBa HallpaBO

l1:l2

Lo

S1 59
J1 J2 J
COOTBETCTBYET CXEMe jj-CBA3U:
li+s1 =75 } .
. + jo = J.
la+s2 =j2 T

MowmeHnThI, CXOISIIIecs: B KayKI0W BEPINWHE IWarpaMMbl, TOJIKHBI YI0B/IE-
TBOPATD YCAOBUN0 MPEY20AbHUKA, N3TOKeHHOMY B pasnere 18.9. Hampumep,

L

! h
Hanomuum npasusio rpeyrosbauka A(abe): Hu 01HO u3 Tpéx uunces a, b nim ¢
HE TTPEBOCXOIUT CYMMBI IBYX APYTUX W HE MOZKET 6bITb MEHBITTIE NX PAa3HOCTN!.

KoaddurmerTsr BEKTOPHOTO CJIOKEHUST BXOSIT B (POPMYJIBI ST PACTé-
TOB BEPOSITHOCTEH W CEUEHUIl 97IeMEHTAPHBIX TTPOIIECCOB, B TACTHOCTH, BEPO-
SITHOCTH CTIOHTAHHOTO M3JyUeHus. [ mpuMepa paccMOTPUM TpaudecKoe
n300paskeHre pauallMoHHOrO Tepexoia Mexay yposuamu SLJ u SL'J ¢
uzjyderreM (hoToHa ¢ MOMEHTOM ():

[Ipeobpaszyem jguarpamMmbl @, @ n @ CJIEIYIOIIM 00Pa30oM:

® ®
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Temeps W3 HUX MOXKHO COCTAaBUTH KBaJIPAT, KOTOPOMY COOTBETCTByeT 6j]-
cuMBoJT Burnmepa:

LL’Q} _ {LJS}
JJ S JL'O

(TTepecTaBuB 37€MEHTHI B ABYX MOCTIEIHUX CTOAONAX, MbI MPUBEIN €r0 K
6ostee mpuBbIIHOMY BHLY.) KBajpar 5Toro 6j-cuMBo/Ia BXOJUT B BHIDAZKEHNUe
JI71s1 BEPOSITHOCTHW CIIOHTAHHOTO M3JTy9YeHUs.
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