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UwnndwjhG dhqhlwyh nuuplpwgl panhwbnn dhghywyh nuuplipugh
Jwplnp L hhdGwpwp punlugmghy dwuG E, nph nwumdGuuhpmp)ntGG
wlhpwdbtyn bt dwdwlGwiwlhg dhqhiwh wwppbp pGwquijuniGhpmd
dwulwghwmwgnn muwnnGtph hwiwnp:

Stuwlwl Gmph jupwgiwb wywqgnyl dup gnpdGwlwG upupuu-
UmGpGtpp, ubkdhGwpbGhph b jwpnpunnp wuwnwipltph juqiwybpunui
t, hGyp Gwpuwwmbujwd £ Gwl «UuniwhG Shqhwy nuuplpwugh qnpdng
onwgnny (34 dwy nuuwjununtpymG, 17 dwd utaihGuwnp, 17 dwd gnpdGwywb
wuwpwwinilp L 34 dwd jwpnpuwnnp wuwnwGp):

Lwpnpuwmop  wphuwmnwlplbph unyG dtnGupyp Guhiunbujuo t
GplwGh whnhwiuwuwpwih Shqhywjh b nunhndhqhuwgh Suympntantdtph
muwnnGhph hwdwp: Lpwlnd pngpyywd . wnndwihG  dhahlpugh
hhiGwlwl pwdhGitpnd (wwndh nbunpimb, wnndwihG (owwmhjulwb)
uytumpunhnmy, rbGnglGjwi uwhlwpunhnmd, wnndwhG L hpGwihG
pujumiGtp) nuumdiGuuhpinng mbuwiwl Gympp jmpugdwbp Guuuwnng 1
thnpé:

Lwpnpuwnnp wuwnwbpGlipmy, hhiGwlwl wbuwlwl Gymph hwdw-
pnunwlh YpyGiwG htn dhluntn, dbd wbn t npjwd muwbnnGhph’ thopdb-
pmd oqunuignpoynn wwppbp wwpptiph htiwm Swlnpwgdwlp, npuig htin
whuwnbm htnmpyniGGlph qupqugiwbp, thinpdwpwpuliwl wpnymGpGt-
np hGpGnipnyyG unugdwbp, hGsuybu Gub vumugywd myjuiGhph dywidwGp
L dbljwpwliwGp: Smpupwlyymp jwpnpunnp wpuwmwbph Ytpenud
npjwd unngnnuijul hwpglipp Shndwd GG Gupuunbm wjjwy thnpdmd
nunuiGwuhpjud ntuwijwb L qnpdGwuljwb ghwntyhpltnh wipwwGniwip:

UwmnduwyhG $hghwh juwpnpunnnp wpfuwmnwbpltph wnwohG 4tin-
Guplp (M. RhqhpquGyub, Y. UgknjwG, 4. dwynlojwG, UnmiwghG dhqh-
Juyh wpulimbynd, «Uhwnp» hpwwnwpulyympimb, Gplawl, 1965), npp
wnbnoty b whln SwpsGh Shahuwgh uniphnGmd, hp pogwGnwympyudy
wjlu sh hwiwwwwnwuuwmy «Gnndwgh6 bhghlu» guuplpwgh Giplw-
Jnuiu gnponn hwdwpwpwlwliuw dpugphG, npé wpnwhwynnd t wigwo
imn snpu nwuluwiyulipmd quupGpugh opwgph Ypwd hnthnjumpymG-
Ghpp: LYwo dtinGwphhg wwnntwih6 vubunpughmiwbGp Glhpwd 3 wp-
fuwwnwp YEpuwdwlywo nwpptpuyny pngpyyby k unyb dEnGupynud:

Ufigtno 26nphwluynipymG tGp hwpnGmy whin dwpiGh $hqhljuyh
wiphnGh L hahwyh pwynmbnh dup qnpopGytnGlphG’ unphmpnGph L
oqunulwn nhnnnmp)niGGeph hunfwp:

LtnhGuwlllp
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XX nwph ulaphG dhqhynulGlinh wbptnl ninnwd thG bpynt Thijubg
htin ubpnnpb6 uwupwd luGnhpGhiph modwGp. ngpuGp thG' Gyniph Shynpn-
umyuwywl juwnngyuoph wupqupwlnuip b Gymph htn EhlpnpudwqGh-
uwub qupwnh hnjuwqntignipju ophGwswihmpimGitph pugwhuwjnnuip:

Puqiuqub hnpdtipmd utnwgywd wpymiphp6 wunhSwlwpwp pt-
pbghG wjl hwinqiwb, np wnniGlpp b dnibynlbpG hpuluwl dwuGhyGbp
hG: EjajupnGh hwjwnGuptpmihg htnn wwpg gupdun), np wwnndG mGh
pupn yunmgywop L wwpmbuimd b talpnpnGGap, munh owqhg wanmih
Jurmgywoph nuntiGwuhpiwG b wnndh’ hpwljuwlnippuGp hwiwujwnwu-
fuwGnn dnntith uvnbnodwl wihpuwdiynmp)ma:

Uwndh GhpphG Yuwnnigwopp L GhpwumdwjhG tployplGbplG wiith-
owlhwl phumiwl L plhwpiwi hwiwp widwwngth GG g Jwuhl
mbinbympymGiip Ywpbih t wnwlw) dhuyG wnnuwyh duny’ qhropdw-
pupwiwl hmwgnnmpymGGtph dhongny:

Uwnih juwrmgywoph mumdGwuhpiwl jwjuwaqmyl tnuGwlGhphg t
Gpw hunpwqlnuip (quinnuip) Guhnwwbu hwjnGh pGopwqptp mGhgnn
dwuGhlyGtph thGotpny: MuniiGuuhpbiny wmnndh Ypw gndwd dwulhlyitph
pampuwqgnhipp, Junbih & punt] wnndh sguchbph, Gpuimd Gmph, npuwi L
pwgwuwlwb thgptiph pwfudwb dwuhb:

hGswhu hwynGp t, nunhnulpunh] Gwnwquypdwl wypnmph wpwpwd
o-GwuGhyGhph’ nulym Gppwphptinh Ypuw gpiw@ pwlwiuiwl nundGu-
uhpiwG wpyniGpGliph hhdwG Jpw k. Obqipdbnpnh Yngpihg wnwownlytg
unnnih dnpnpuljughG dngbip (1911p):

Uunmip mipwhwpbim] hwdbdunnwpwn thnpp' £~ 10 + 20 b4 LGbp-
ghwltnng LiEyunpnGGbpny, Ywpbih t opnply wwnndh vwnwghnGup Yh-
Gulitphl hwdwwuwmnwuhnulng pghun tikpghwijuG SwlwpnwuyGhpp
(2. dmully, Q. Lbpg, 1914-15pp): Uyhih tko tGhpghwltpny tibyunpnGGbpny
wwnmip nipwhwpbihu b hwjn 6 quihu tploypGbp, npnGp  wwjiw-
Gunjopwd GG thnpnGGeph wihpwyhG poypny (U. QHuhunG, L. Qupdbp,
1927p, Q. Onvung, 1928p):

Unnip  wnwqujpwhwpbim] ny dhe tGhpghwlbpm] $nnnGabpny,
Ywnbih £ npoptip Gpw hnGugiwl wnnblghwGhpp (nwmntphlyw), hul ¥6d*
E~ytd tGhpghwlbpn] $manGlbpny Gunwquypwhwpbihu nmagmd b

D



gnwd $nwnnGh tGpghwjh thnppugnud (U, Emithpnd, 1922p), hisp wwjdw-
Gwyepdwd t pounnGh L wunindwywb tikhwpnGh thnjuwqgqrbignipjudp:

Uwindmd wntinh nGkgnn tplnypGhph dwuhl hwpmuwn U hwdwynndwGh
nbnbympymGGtph wnpymp t wwppbp bpwGwyGhpny (hpdwihl wqnb-
gnipjnilG, wpnwphG quwnbp b wy6) qpgnjwd wnmiGhph wpdwlijwd jud
YJuwlwd Swrwquipdwl numdGuuhpmip:

UunndGhph unwghnGwp YhéwyGhph, dhjuwbhluljul Shoop)ntGGhph
pinhwunmpjul SwuhG YYujnn hhiGuyw6 hopdwpwpwlwi wjwGbpp
utnwgyt] LG wundh  ouwwmpjwliwG L phGunghGjwG pGmpuqpulwb
uyunpGtph YpowGiwl wpymlpn: Gpt owwhjwlwl uwbynplbpp
wmbnbympymGGbp LG mwihu wunnldh wpnwphG tkywpnGwihG punuiplGtph
unmgywoph, Gpuigmd pGpwgnn wpnguGtph dwuh, wwyw nkGwnqbljwb
plnipwqpulul uyblwplbpp wbnkynipymGGtp b6 phpmd wnndh GipphG
thenhG ¥nwn qunlynn kitlinpnGw)hG punwipltph dwuh:

NhGnghGyuG uwhliunpbbph numdGuuppiwl wpymbpnd  vybljn-
puyhG gotinh hwéwpump)mbitph L wwpph Yuwpqupyh dhel unwgywd
Yuwp hGwpwynp nupépkg wwppbph jwpqupdbph wwpq L bntuwh
npnynudp, Gpp qw wy dponGbpny gdjwp tp (ophGwly hwqiwgjnun
hnnqu;hG dtunwnGbph gypnud): Uuywgmgybg Gwl, np wwnndh YupquphyG
t npnpmd Gpw phdhwywb wlbwwnmwlwlmpymbp, hGp thwpymG dlny
hwumwwnytg hqnunnwGbph hwjinGwgnpdmpjudp:

NhGunghGywl uwbiupGiph numdGwuhpmpjmbhg htnlmd t, op
wwndh GupphG, dbpddhgmywjhG whpnypltipp wwpptp winniGpmd mGh6
Shwwbuwy Junmgywop, hulj wwundh wpnwphlG’ «dwjpwdwuwihG» wnh-
pnypGpp pGmpwgpynud GG wwpphpwpwp YpyGyon Yunmgyuwopny L
twuybu thofjuymd GG wwppbph wwpppwlwl hwiwywpgh $h judphg
uWymuhG waglt hu:

Qupy t G, np wyuihwhwG dbwmwunGiph owpnhjwlywl uwblnp-
Gipmd ghuywd YpYGwyGhph, hGyuytu Gub Qbbdwlh wendwy tployph
puwgwunpntpjwl huiwp wnwy pwytg uwhGh hhiGwpwp qunuthwpp, nph,
hGywbtu L LlpnpnGh wbthwiwl SwqGhuwlw6 dndbGwnh gnjnipymGs wi-
thowjwlnpbG wuywgmgytg thnpdmy (O. CwbinG, 4. Ghnputu, 1921p):

19-pn wmwph ybpohlG ynunwlwd thnpdwpwpulw wyjwiGhpp, npnGp
nuuwlwi dhqhywl wiywpnn nuy pugunphy, hGywbtu Gub 20-pn quph



wnwohG punnpnmi hpuwlwgywd juplopuwqnyyG thopdtpp hotswih hhd-
ptip untndtghG pywGwwghG dhjuwGhlywh vntindiwl L htwwqu pmnG
qupqugiwli hwiwp:

Umyy6 dtnGupymd dbo wbn t hwwjwugjud oupnhjulyuG L nbGw-
qbGywl uybkinpGiph mumiGwuhpiwGp: UwbhwpwihG htnmwqoumpymG-
Gbpnud wwhwlgymi b6 §6d Gqpuumpyudp swihnuiGhp, muwh wowehl
(wpnpumnp w2lewwmwipp Ghpdwo b uwbwpughG wmwpptp wwppbph
hpiGwljmG pmpwqpbph’ ghuybpuhwjh L oo aGwynpjuG npnydwép,
hGsutiu Gwb npnp thopdwpwpwiwl hinmpymGatph dbnppupiwGp:

Gpypopy woluwnwGpnd mumdGwuppimd b owwondwlwi  witiGu-
wwpq uytjupp’ gpudth uugblmpp:

Ui hwiw StnwnGhph vygblpnpGaph niumiGuuhpdw(a b Ghpjwd
Lppopn w2luwnwGpp, nmnbn npnpymd 46 Gunphnuth uwbywpwyhG qotiph
wihph LphwpmpymGGatpp, b wnwgywd thnpdGwlw6 wpnmbGpGbph hhiwG
pw buwpjwnpyymy & uyhG-mntopwihG hinjumqngmpub tibpghwE:

Qnppopn wphuwwnwbpp Glppwo t wydtth pwpy fuGnph’ bpim ow-
whijpwjwl tjwpnGGtpny wwnniGhph hthmy, Yunpdhmd) wwbywpGhph
unwgdiwip L uybupuihl qotiph JipdwbiwGp:

<hGgtpnpy  wphuwnwlpp Glhpjwd bt wpowphl YwqGhuwijwb
nuynmyi quiyny pijuh wnpniph uybuopujhG qdtph GhinpwG (QbtwGh
bplnyp) mumdGwuhpiwGn:

NhGnghGywb vwyblpnpibph mundGuuhpmpyubG b6 Gdhpfwd hwenpn
tpbp wluwwnwGpltpp: dhglpnpy wouwmwiph Guyuwwnwyl nuwGnnGhph
owlnpugmuib t ptlwqbGjwl Gwrwqu)piwi nhdpulghnG hbwmwgqmnn-
pymGibph hwiwp Gwhrwnbugwd wwppbph JueniguophG L quponnmpjwi
ulqpmiGphG: 3nphpnpy L mphpepy wlunwipGbpmd mumiGuuhpjmd b6
wwpptip mwpptph pGnghGyw K ubphw)h uwybnpGhpp L Unqph optiGpp:

bhGGupnpy wytuwmwbpp GYhpdwd t Loph uGhuwngpmpltiph thopdw-
pwpwiwG hhiGunpiwlp b htpn qugh wumnidh plphwn LGpghwlwG
SwlwpnulGhph npnydwip:

JdhpohG bpym wplwwnwGpGhpp GYhpwd b6 bEYupnGGEph nhdpuly-
ghuh tplmyph L wyny tplnyph hpwG Ypw gnponn uwpph' EbywpnGuhG
SwGpwnhwnwyh wylowwwbph nunuiGuuhpiwbp:
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VLymph wnupiwi owwmbpjwlwl vwyblinpp unmwlwm hwiwp wi-
hpwdtyn Lt Gpw wowpwd Gupwquipmip wwppumdob; puwn  wihph
tipwpmpymGGtph, hpwphg onlb; L gpulighy: dnpdtpny hwuwmwwywd t, op
whbn Ywd htnmy jhéwymd qubyon Gymph wnupiwG vyblpinpp npnymyh
wmhpmjpod wuwpmGuimd £ popp hGupunjop wihph bplwpnipyniGGhpn:
Wyuwghuh uybjapp Ynsmd & wbplnbhwwn: GuwquhG (gninpph) Yhswymd
quiyon wwupq Gph wnwpliwl vybijmpp upupmulmy b ShwyG jupun
npnwlh, wjjuy GymphG plnpny whph GpYwpmpmGGtp Yud, hGagbu
pinmGywd t wub, uwblwpwihG gohp: Wuwhuh uwybnpp Yoo L
qOwyhG:

Swpplip wmwppliph wowpwd uvybywpwihG qotiph puwlwlp sunhwquig
ko b JwiwGwliwhhg wymuwlitpod ywpmGwipmd L 100000-hg wyly
uwbilnpwyhG ghd: 9-obph wyguhuh pwwih dhe YnqdGnpnygbim, wyuhGpl’
wnwohG htipphG qotinG pun wihph tphwpmpywl ShijwbGghg pudwbbnt L
wihph GphwpmpyniGttpp ywthtym hwdwp oqunugqnpdmy GG uwytilnpuhb
uwppwynpmiGbp:

UwbympujhG wvwppwinpmibtph qopénnmpjwi hpipnd pGlwo k
hbwlywy dhqhjwlwb bplmjpGtiphg nplt dhlp.

- nyuh ghuwybpuhw, nph hhiwG ypw vpowpwuinmd b6 yphgqiwjuynp
uyijumpwjhl vwppbp,

- inyuh ghdpwlyghw, nph hhiwG Ypu wunpunmnmd 56 phdpwlghnt
gulg mGhgnn uwtljmpuphl vwppbp,

- myuh hGutpplptGg, npp hhdwl UYpw wwwpuwmnmd 6 hGunbp-
dliptGguhG uuybijnpwjhG uvwpphp:

WL2ywd wmhwh vwppbphg Wi mwpwomd okl wphqiwjwynp uvwbin-
puijhf vwppbpp, npnlp punlmgud 6 Gpbp hhiGwiw hwGqnyygGtiphg.



1. ynihdunnnp, npp punjugwd t dknphg L op)tljinhyhg, pn npmd Glinpp
quGmu t opjtiwnhyh JhqutinwjhG hwppmtpjwi dke,

2. nphuwbpunn uphqiw jud wyphqiwGbph hwdwlwpg,

3. lughy, npp pwnfugwd t opjhifnphg L opjyumpyh Yhquiytnuyhl
hwppmpyniGp phintm ud muwGiuptm hwpiwpubphg:
UdtGwwwpg’ dkl wyphqdw mikgnn uybljunpwihG vwpph owywnhjwliwl

upubdw(@ pipdwd t GY.1-myd, nputn S-p uubnpw)hG uvwpph tnph t, O)p°
ynihdwwnnph opjtipnpyp, P-G* nhuwbpunn wphqiwG, O-p° lughyh opjty-
wpyp, FF-p' O, opjtiynnhyh YhquytinwjhG hwppnipjmGp:

LY. 1. MwpquigntG uwtiyunpwihG uwpph owinplwlwi ufubdwG

Ghpwnptlp’ S 6unpp nwuwynpymd t A, 4 L A; wihph bpYwpm-
pJmGatn wwpmGwynn nwwyhG thGgny, pGn npmd 4> 43> A3 Lwbh np
Stinpp quuGymy & Ynihiwwmnph op)tljmnpyh YpquiybnughG hwppnipyjwi dbg,
www Swowqu)plbph hmbel opjiiunnjhg nnipu b quihu quiquhtin thigh
alny b pAyGned P ghuwbipunn wphqiwgh ypw: Mphqiwt wyn thmGep pudw-
Gnwi t tpbp wwppbp qmquhbn hGohph, pGn npmd ulqpGuljwl mnnm-
pimGhg wikGwdtd jnmd YmGhGw A; hmGop: hughyh opjtljnpG wyn
thiotpp Yhquybtnnu t FF hwppnipjwl dt9’ wiwny Stnph wwwnytpGhpp:
CanhwGmp nhwpmd Ghnpp wwpptip wihph tphwpnipymGGp wwpnGwlynn
imuwjhG hGeny |nuwynpbihu FF hwppmpjuG dbp jnipwpwlsmp wihph
tpjupnipjwG hwiwp wnwgymd t 6knph hwdwwwnwufuwG wunybpp:
Blnph" wwpplp dbGhpwlq wihpGhpny wnwgwd wwwnybpGhph hwsw-
funudpp Yuqdnud t nuuwynpon thGgh uwblupp:



UwtilpinpwhG uwpptipp, Juhwd uwybipnph ghudwi L gpulgdwi
tnwGwYyhg, Yuwptih § pwdwbly tpbp fudph.

1. Uwtlpnpmaqnhs: Uugtinpugphsh dbe uwlijunipp GiupwhwGynmd k
lughyh opjtwhyh YhquytwmwjhG hwppnipjuG dbe qulynn oi-
uwGywpswlwl phptinh Ypu:

2. Uwtwnpunmnuy: Uybipnpunnwyh dbe uytlnpp nhuymd t oyny-
Juiph oqlnmppudp:

3. UtGupwighy: UkGpuGghyp ownwymy t uwytijniphg nplt wihph Gplw-
pnipynl wpwGdGwglbm hwdwp: 9w hpuwhwlwgimy L hughyh
opjiinhyh YhquibnwhG hwppmpjul b9 muplwpbgwo tpypnpn
dtinph oqlimpjuip:

Nphqiwywynp wyblnpwghG wwpptiph Ywplnp bwlgniygGphg Whlyp
nhuwtipunn wphqiwG b Shuwpybip hejwuwpuupm GowGyymb wyphqiw
(4Y.2), nph phynn whlymbp 4 t: GipwnptGp' LM mnnmpjwdp wphqiwjh

LY.2. Gwnwqu)ph plpwgpp nwblynih wyphqiw)nid

Upw pGY6my t A tphwpnipyudp whp wyGwhuh @ wiiw6 walpymbny, np M
Ytinmai ptyytinig htwn wyG (hGh hhdiphG gniquhtin: Win giypmd Gwnw-
quyph plpwgpp wphqiwymyd YhGh hwdwswth: M jhomd wiipdwé
pydwl wayymGGEph hudwp uptih t qnhy.

sina = nsin G, €))
npnbn #-p wphqiwyh phljdwG gmghsG t A wihph tpjwpmpyuG hwdwp:
AMNK-hg U AMFN-hg htinlinn t, np

10



A=24. 2)
6 =2 - B): (3)
Guphih b wupugmgt), np wphqdwimd SwnwqujpGhph peljdwl ywwn-
ytph hwswgunhmpymi nhwypmd 6 wlymGp hGh wikGwiheppp: W
nhwpnud pAnmGjwd t wub), np wphqiwb quiymd t wditkGunhnpp 2tndwl
wGlywb nwl: UdkGunhnpp ptindwb wiyymbp juwgwo t wphqiwgh Gymph
n phiydwb gnigsh b wphqiwgh 4 piing wGYnub htin hnbyw) wnGnipyundp.
n_sin(5+A)/2. (4

sind/2

Chndwl  walywl JpGhdnuih  wwjdwlp  hwdwupunwuefuwlimy b
uujbyunph wpnwupunbpdwl wdklwpwpdp npulh:

UnbusSrushu udrek ahumesrupd
Ed LNFS NI AFLUNNHE3NHL

Smpuwpwlyymp mwpph uybjnp penjugud t dky pyny uwbljupushl
qotiphg, npnlghg wwbpl mGhE hpwp wiGpwG dmn wihph Gpiu-
pupymGhp, np hwdwh Lpym hwplaul qdtph Yepuwnpiwl htinlanGpny
npulip hpwphg wwppbpl] hGupuynp st: PwGE wyf b, np uwblnpp
quubgbim wpngbunul (ophGwy’ muwllwpswljui uwiwyn) wowewbind
b uwyblpnpuyhlG qdtph (wyGwgnud, npp wwybwlwynpwd b uublnpughG
uwnph owwhljwlywl hwiwjwpgh phipmpymGGtpny (wpbpuwghwlhpny) L
uwpph Gtnph ytpownp qwylnipjundp: Ujuuhuh puyGugmip Ynyyoud k
qnpohpwghG: Pwgh npwGhg, jmpwpwmbGynp vwhblijpunmuyhG ghd mGh Gwl
plwlwl puyGmpymG, npp wwyiwlwdnpjwd b tikpghwiwl JhéwyGhph
mnqiuompjudp L muwpdwlnn quqh wnndGhph 9bpiwyhG Jwpdnuing
wuwpiwGunfnpwd gouptipjuwé phnnuimy:

UwtljinpwjhG qatph Jhpugpdwl hGwpwynpmpmGl wyGpwb witih
thnpp t, nppwG wykh WGd t uwwyblnpmd hpwphg wihph kplwpnipyunip phy
wnwpptpynn Gpym uwblpnpughG qobph htinuninpnipym Gy, wjuhGpG nppwd
UGS E uwblmpughG uwpph nhuybpuhwa:

UwtlinpuijhG wwipph nhuwybpuhwé pmpugpbint hwdwp Ghpwnyn t
tpym  dEdmpmG' wllymGuihG nhuwybpuhw L qowihG nhuuybpupw:
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UGYnGw)hG nhuwybpuhw Yngynd t wihph tpywpmipjwidp hpuphg phy
wmwppbpynn bpym Swnwquyplbph d6 whlymGuyhG hbnwynpmpjulG L
wihpGtph bpywpnipymGGtph dA nwppbpnipjwl hwpwpbpmpmGp’
dé
0=—: S
” (5)
Uwtljunpuwypl uwpph qdwjhl nhuwbpupw ynyymd b wihph Gplupne-
pjwip phy nwppbpynn tpynt uytynpwghG qotph qdwhG htnwyapmpjwi
L wihpGtph tpuwpnipymGGtpp nwppbpmpjwl hwpwpbpnipymGp’
dl

D=—: 6
) (6)
Mupq b, np qdwhG L wGlyniGuyhl nhuwbpuhwlbpp yuuyywd L6
D=0F (7

wnlympjwdp, nmntn F-p lughyh opjbywmpyh YhquitwnwjplG hbnwyn-
npymGa E:

QnpoGwlwlmd wwn hwdwhu ogunugnpdmd kG qowhG nhuwtpuhwjh
hwlwnwpd dkdnpymap’

1_di

D d’
npp uyblwph dhwynp bpyuwpnipjwl Ypw plallnn wihph bpwpmpniGGhph
dAwnppnyp6 t (qunhymd b A/Sd-my):

Uwpph imotith htinwynpmpymG b Ynpjmud Gpym uwbijnpuyhb qotiph
wihpGbph GpiupnipymGGEph wyG wikGuwygnpp A4 nwppbpmpymGp, nph
i}hu;pmli uwppp hGwpunnpmpymiG & wmwihu gpulghy bpym ghd: Ujhph
Gpupmpjwl hwpwpbpmpymGG wyn htinunpmpjwuGp Ynygnd © uwpph
monn mGwympmb: UwbtipmpughG wwpph monn mGwlympyniGp hhiGw-
JuGnid npnyynud b wGlymGughG phuwipuhwyny:

Oquytiiny (4) pwGwdlhg, Ywpnn tGp qnhy’

®)

A+6 1-n? sinzé
dn _ % ds _ 2 d§
dA 2sin124- dA 2sin§ A



npuntinhg wélymGwihG nhuytipupugh hwdwp uinuwwlp

ds Ny
dA i v o004 dA
fl —-n7sin” —
\ 2
(7) L (9) pwlwdalbphg gowhl nhuybpuhwl’
A
2Fsin
]l dn
£ - 2 (10)

di [, ,4dA
\I.l - n-sin” ~2

(9) L (10) pmGwdlbphg htimlmd b, np uytijnpuyhG vwpph qowjhl L
wlYyymGuhG nhuwbpupwbbpp, b, htnblwpwn, mony mGwympymbn, npnp-
ymu kG wphqiwgh Gmph wbuwyny (7 & dn/dA ) L Gpw 4 phlon whlynmGny:
UwluyG wphqiwjuynp vwpph wGlpmbGuyhl nhuybpuhwl wvwhdwGw-
thwipjwd t, pwlh np 4 phynn whlnlp Juwd 7 phijdwG gnighyp dhowgbibihu
Gwnwqujpp Yyph Gpphl 1phy winpugupdmd L nnpu sh qu wphqdwjhg:
Nuwwnh hwéwp uytlnpwyhG qdtph Gmpp Junrmgdudpp (mpp wwy-
Jwlwynpywo t uyhG-nnbdpuwypl thnfjumqnbgmpyjudp) ndfwpmpjudp t
qpuGgynui (ophGuy’ onwdGh winmih uwbjupmd): bul qotph qtpGnipp
Juwnmgywopn, npp wpuyiwluninpywd b dhenyh b oupnhljulwb ttYwpnGh
uwhGhph  thnfuwqnbignipjwdp, L qdtph  hqnuunwjuyhG  ptnmudp,  npp
wuyiwiwynpjwd t GoyyG wwpph hqnnnwyGhph dhomYyGtiph qubquobitph
mwpphpmpjwdp, huwynGwptpty hGupuynp sk:

UWnwhuh Gmpp htwnwqnuemipymbliph  hwiwp  ogmwgnpomd kG
hGuntipdptiptiGguyhG Yuwd nhppulyghnG wwpphp, npnlg walyyniGwhG nhuwbp-
uhwl wwn  wydbih ¢ko t UwyuyG guuGp Yupng 66 plngpyly wwblpnph
dhwjG wwn Ghn whpnyp: Uyn wwwnweny b uwyblponph qwyG whpngpl
nmuniGuuhpmd GG wphqiwjwynp wyblinpw)hl vwpptinh ogGnipjunip, hul
uyiljinph itn  wppnyph  Jwlpwdiwulpp htinwqmunmy kG
hGwntpdbptiGgwyhG yud nhdpwlghnG vwpptpny: OphGwy Qbttdwih
Gnpiw} L wlndwy bplmypGhpp hGwpuynp b nhnty Swpph-Nbpnsh hGnbp-
Ptpwswhh oqlimpjuip:



unsusSruspbu UuresNrh Lyuuruarnt@3ntue

1. UmsusSruarr2 NCN-51
Uyt tnwwphqdwjhG HUCII-51 uyblijunpugphyp Guhiwwnbuwd t

imjup wbuwGhh whpmjpnd hwitdwwwpwp thopp pyny uwybiunpwjhG
qobtp wwpnGuynn Gymptph wpwpiwb uybhunpGhpp vnwlwm hwdwp:

IpdGwlwh pGrpwqptipp

U fawnnwGpwjhG whpnjpp 3600 + 10000 A
UhquytinwjhG hbnwynpmpymbGp’

Ynihdwwnph opjtijnhyh 304 ud

tughyGtph opjtiywmhyGtph 120 dd, 270 dd
Uwtiniph wipnng tplwpnipymGp’

F =120 ¥d Yhqultwnny jughlny 46 Wi

F =270 48 Yhqultwny fughyny 106 vy
LniuwGupywlywG phptnh ywihbpp 6,5 ud x 9 ud

Q.owjhG nhuybpuhwl muwlyuwpswiwb phptnh
YtGupnG pipywod uybnph whpmyph hwdwp

Uthph GpywpnipyntG, QSunhG nhuwbipuhw, AldG
A F=120 04§ F=270 8
10000 770 342
8000 441 196
7000 336 149
6000 196 87
5000 105 47
4000 42 19
3600 24,5 11
Owunhjwlwh ulubdwG

VLY.3-nud wwwnlbpjwd t Ynhiwwnpny L bpym thnfuynn fughlyGhpny
uwpph owwhiwlwl upbdwG. 1-p Ynhdwwnph dmwpwjhG 6unpG t,
2-p" ynhiunnnph opyjnhyp, 3-p’ nhuwbpunn hwiwywngp, npp punjuguod
b 63° ptynn wGymbny L 210 8 pGnhwlmp hhdpny bpp wphqiwbbphg,
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4-p’ lughyh opjtywhyp (F =120 dd), 5-p’lughyh opjlywpyp (F =270 ud),
6-p’ (ntuwGYwpywywl phpting:

Unpjniphg  wnwpywd jmjup, wlglbny Ynhiwwnnpny, gqmquhbn
thGony pGYyGmd t wphqiwGhph nhuwybpunn hwiwlywpgh ypw, npp uyhwnwy
inyuh thmGep Ytpwomd t uytjwph L Shwowdwlwy wnwGgpujhl Gw-
nwqujpp 2tnomd 90°-ny: Lnyuh wwppwimoywd thmbgp jughyh opjtiywhyh
dhengny Yhquibnymi t imuwGlywpywywb phptinh Ypuw:

LY.3. UCTI-51 uwtiywpwaphgh owywnhlywlwl utubdwh

Uwippp F = 120 dd jughyny hunwynptG wwppwimomd t Gwwnphoush
5889,95 + 5895924 (AA=5,97A) ynyGwyp (nmpitan), huy F =270 G
lughlyny’ kiplywph wntnwjhG uwblpnph qdtph quiyqtipp’ 4066,98 + 4067,28 A
(AA=0304), 4871,33 +4872,15A (AA=0,824), 4919,00 +~ 4920,51 A
(AA=1,514), 6408,04 = 6411,67A (AA1=3,634):

Uytywpwanhgh Ywanigywépp

Uwblwnpugphsp pwniugwd t bpbp hGpGoipmyG owwnhijwlwG hwG-
qnygGhphg’ Ynhiunanp (1), wnhqdwjhG dwu (2) L lughy (3):

Unjhdwwnph opjtljinhyh YhquybwwjhG hwppnipjwG dtp wntinuiljwy-
Ywd t 4 dmunpwyhG Gtnpp (GY.4), nph jwyGmpymGp Ywpbih t hoginfuby
0+0,4ud uwhiwGGbpmy: Gtnph pwgdwdph jwjlmpjwi YwpquynpmiG
bpwywlwgynud t 5 pdpmih Shongny' 0,001 ¥ S)wmpjwip:



Uwtyunpugpyh wphqiwghl hwdwlyupgp dnfuwddwo Loanywon
utinuGh Ypw: Mphquubbpp wbnuljupfwd B0 wylybu, np gpuig gwi-
Jugwd nghppmd fughlh wnwlgph mnnonipjudp wwpwdynn Gunwgujpl
wlglnud t yphqiwtiph dheny thnppugnyyG ppiwdp:

Uwtlmpph nplt gho Yupbh b ophply fughyp 4eGupnl wphqiwbpp
wwnwnbny mnnudpg wnwlgph ynpe: Mphquulbph wunywnl hpulwiwg-
Yynud E fughyh we Ynndmd Gpyne plghwlnp wowlgp niGhgnn pdpmyltph
oglimpjwip (GUupf Ypw 366 Gplmd):

Mphquwibph wpunnguop guuilgynud | epyne uwlnnuyGhpnyg: U9 uwn-
nuil mbp 27 pwdwlinlp, npnlghg mpwpwlynipp  hudwojwonwu-
fuwlimy b dpypondtnpuui wuommwlh phy wguoongupl, dwhe vwlnnulp’
100 pwdwldmbp, npnGghg mpupwliympp  hwlwyuowepulimd L
wpnnunwlp 0.01 upnminhG:

Opjiynhylhpp Ghquiybnnuip (uybyoph wunbpdwi  guymniine-
pymilp pupdpuglbm hwdwp) jumwpmd 6 wyumuwlh dhengny (GY.4):
Opjijump nbnuywpdp dkompynlp npnyymd £ pun 7 wwlnnuh’ 0,1 0
Goumpjudp:

fughlih wwplméw i dwup 8 pipmyl hp Jpw Ypmd £ 9 hwppulp’
mnnnpnpGipny, npnig ypwyn] mnnudhg mgnmpjuwdp Jupnn b onbnw-
wpdyhy 10 pgwliwlyn:

Ll.4. UCTT-31 uwblunpwaphgh plnhwbnip wnbupp



CpewGwyh Yypw 11 ubwwynp ubniwyoy wipwgymd t wwpymép jud
thwjywwn wwwlhny 2pgwlwly’ uwblnph wbunnujub qGGSw6 hwdwp:
tpym fughyGbph hwdwp Yhpwnymd b GoyG wwpymép® 6,5 ud x 9 ud yw-
thtpny: PwlwGh ntp Ywwwpnn Jupugmiph Shugmdl e whownmd
hpwgnpdymi b 12 prGwyh Shengny:

Ununph 6tnph pwpdpmpjmGp Ywpquynpbint, hGyubu Gwbk hwdb-
Swwnpywl dke npynn uwblunpllpp Ynnp-Yoanph Gwpwbhwlbm hwdwp
oquuugnpoymd bt dLwynp YupwopGhp nGkgnn hwwnmy nhwhpwqiw
(2wppiwGh nhwppwqiw, GY.5), npp nbnunpynud £ dmwph dtnphg wnwy’
S5 pGhyh dbo (GY.4):

85 2]9[7][6]4]3[1]

LY.5. Swppiwlh nhwHpwgiw

Thwdpwqiwih dwhu Jupfuwdpp dwnwnud b 6bnpl puwn pupdpmpjub
uwhdwlunhwybim hwiwp: Yunpuwoph dwh dwup vwhdwlwthwlymy t
Stnpp Ytiplfg L Gipplhg’ pug panlliny Gpw dhehl dwup. yupwdph nhppp
6tinph nhdwg yYbpwhulymd t ytppG wwlnnulyh dhengny, nph dhYy pw-
duGimbpp hwiwwwwnwuewlmy b inph pwpdpmpjwl thmhnfumpjwlp
1,2 dd-ny: Ynpwoph we dwup thwymd t inph dhohlG dwup’ pug ponltiny
Gpw YtppG L vinnphG dwubpp. wju Yupywdph ghppp Ybpwhuyymy t pun
GkppLh we wwlnnuiyh: <wyywplGhpp Lpym vwlnnuylhpny Juwnwpymd
LG 6tnph hpwGh Lqpp Guwndunip:

Qwfu umjwdpn pouyp t wwihu 6inph ShohG dwumd (npwoph dwju
dwu) muwGywpb; mumdGwuhpynn uwwbywpp, huy ybplhg L Gpplhg
(Ywpjwoph wy dwu) hwdbdwwnmppuG uwblwnpp, ophGwl' btpYwph
uytinpp: Wu pwypmd Yupfwoph bpym dwubpG punn uwlnquyGhph
nnymy GG ShuGnyG pudwGiniGph Ypuw:

Thwdpwqiwh dhohG Jwumd wbqunpwd bpym YupfwdpGhpp
dwnwymd &G Gpw YhGunpnGwlwl Swumd 6bnph pwpdpmpymbp uwhiw-
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Guihwiybim bhwdwp: UuhGuihnpp Yupjwoph pwpdpmpynilGp 0,65 i L,
wibGwdbohGp’ 1,7 dd: YwnpjwdplGiph wbtnunpmip jwwwpymd t pun
nhwppwqiwyh Ghipplh dwju Swumy gnGynn tpym bpywp Gppwqdbph:

2. UTBLUSruarnr2 UCN-28
HCI1-28 pwpguw)hG uytynpugnhyp Gwuwwnbudwd b pubujuijui L
npujujwl vyblwnpuyhG JepmompjwG b wy uyblunpwjhG mumiGwuh-
pmpjmGGph hwdwp:

Jhd0wlywh pGmpwgnpbipp
Uytiwph wyluwwmwGpujhG wppm)pp 2000 + 6000 A
Uwtiljinph tphwpmpjoiGp 220 dd
Unihdwwnnph opjtlwmpyh
Jhqujbinwjhl hinwynpmpjniGp 703 dd
wpwiwghop 40 4u
Mphqiwjh
ptynn whlymabp 60°
hhiph tpYywpmpjmGp 47 0d
pwpdpmpymGp 30 W
lughyh opjtlpnph
JhquybtwwjhG htnwynpmpymGp 830
wnpwiwghdp 40 gy
Q-0wjhG nhuwyipuhwb
Uthph Q6wjhl Uthgh Q6wihG
Gpywpnup)nG, nhuwbpuhw, Gplywnnup)ntG, nhuwbpuhw,
A Al dd A Al 00
2000 3.5 3600 25
2500 9 4000 39
3100 16 6000 110
Unhdwwnph qonponn hwpwpbpujub pugywopn 1:17
lughyh qnponn hwpwpbpwywl pugdwopp 1:27
dwidwlwpgh lunznpugmip 1,2x



Iughlyh opyaywhyh YhquiltinwhG hinwynpmpywl, hwiwywnpgh funyn-
pugtwl U hwpwpbpwlwG pwgdwdph wpdbpGbpp wpjwd b6 25734
bplwpmpjwip wihph hwiwnp:

Owunhywywi upubdws L

wfuwwnwbph uyqpnibpp
Lmjup | wnpjniphg (G4.6) wGgGmu L 2, 3, 4 YnGnhGunpGhphg
punjjugwd tnwnuwGjwy jnuwynpiwb vwppny, w)lnthtinb 5 6unph dheny
pGyGnud t ynjhdwwnph 6 hwybjwyhG opjywhyh ypw, npbG hp Ypw pGyGnn

69500
59304

fe— 26804

Ul.6. UCT1-28 uwybyupwgnphsh owwnhywlwh upubdwh

thmGgp nupdGnud t gmqwhtn L YaGwnpnGulwb Swnwquypp tnmd £ 2°17'
wlymbny: QujkiwihG opjbijwmhg wlnpugupdwd qmquhbtn hmbel
pGYGamd t 7 wphquwgh ypw, npG w6 Ybpwomy t uwblwph: 8 opjulwnhyp
bwjwpmi t Gwnwqu)pGipG hp 9 YhquibwwjhG hwppmpjwl Gk, npp
hunipGlyGmd t nuwGupywlwG phptinh tinyupw)h hwppmpjwa htn:
Uytjnph ybpdwGiwG hwpdwpnipjwG hwdwp  muwGyuppulws
phptnh ypw Ywphih t wwyby Shihdbwpwlws vwlnquy: UybYnpw)hG
whpnyph GwuGwyw6 npnymip Yuwwwpmd t 64.7-md8 phpywd qpuphyh
0qlmpjwip, np6 wpnwhwynmd t uyblpnpwihG qdh wihph bpjwpnipjué



o
A T
1
6000
J
5000
/
4000 y
£
.
V.
3000 p,
2000
0 50 100 150 200  Uwlnnuwyh

pwdwGiniGp (Jd)
LY.7. UwkyupuihG qéh wihph Gplwpnipywl Ywhunudp
(nuwlywpswywh phpbinh dnw qéh  YnnpnhGuinhg
Yujunip muwGupwywé phptinh ypw qdh YonpnhGwwnhg: Gpudhyp
hGwpwynpmpymG t wnwijhu opnpbyp uyblyunph shwynp bpywpmpjwi Ypw
pGYwd wihph tpuwpmpymGGtph whpnypp uybynph wwppbp Swubpmad:
Uytijwpwgppph imuwynpny hwdwywpqp, npp punjugud k75 dy,
1500d L 275 48 YhquytwwjhG htnunynpmpjudp tpbp YnGntGunplbphg,
wwwhnymd t uwpph 6inph hwyjwuwpwywgh muwynpnidp YnGnbGunpGhph
L inyyuh wnpymph’ GY.6-md npwd hinwynpnpym GGuph nhypmud:
UnGnbGuopGtph brwnuwGyuly hwdwlupgp Yupbth t infuwphGly
75 Wi YhquybwmwyhG hinuwynpmpjwip dkY pwpgujhG YnGnkGunpny, npp
wmbnungmmd t 6tnphg 316 4§ htnuynpmpjwl yYpw. myuh wnpympp
nbnugmmd t YnGnkGunphg 67 U8 htinwynpmpjwl Ypw:
Uwpph pninp owywhiwjwiG hwGqni)gGhpp thuyywd b6 wjwwmjwGny:
MhGr Gympbph wowpiwG qdwjhG uwtijnp unwGuwm hwiwp npwig
etiptwuwh6wGG wihpudhyw t pupdpuglby w)Gpwd, np npwlp muwpdw-
ytG gmnpzh YhSwymd: Unynpwpwp nu wpmd t yopunjwb wnlnh oqlint-
p)wip, npinbin 9tpdwuwmhdwbp Yuptih t hwuglby 5000 + 6000 °C-h: Npuyku
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tiblwnpnndlp oquuugnpdymid &G gpudmnh 3 =500 wpuiwghd mlkgnn
dnnbp:  Lbmwqnunynn  Gymph npny  pwlwympymb ngpymd £ uwnnphG
kyupnnh §G9 thnpuwd whgph dkg: Untmw)hl ghlipunanpp wtinwynpjwd
£ 1 uwnjGh dhg (G14.8), npp nnGwlp pugdms L duulymd t 2 prGuwlh
ogmpjwip: Untnh wnwpwd Guwnwqu)pmip YnlnblunpughG 3 hwdw-
Jupgh oglnpjuidp Yhquitwnymd t Sinph dmunph wwwnnthwip thwyon 4

\ A

LY.8. UCI1-28 uwtiywpwagnphsh pGahwnip wkupp

EypuGh Yypw (wyGnihbnb EypuGp hbnwgynd b): Untinughl giGbpunnpp L
UninbGunpughl hwdiwwpgp npywo GG 5 nbpuh Jpo:

Uwtlppugppsp 6 Stinph pw)GnipymGp Jupbigh & tinthnfuty 0+ 0,4 0
uwhiwiGbpod” 0,001 00 6unmpjudp: Gtinph pwgywoph jw)Gmpjub hin-
tnfumpjmbp L hwwplyp uumupnd £ 7 pdpmih oglimpjudp: QLundnp
nhwbpuwgiw wbnunptm hwiwp 6 6inph Yonphg wpjwd b 8 hunnmy
wjunnnthw(ip:

Qlnphg widppwwbiu htwnn Yuw gwlwl, nph pwgbp L thalbp
hpwiwbugynd t 9 prlwyh oglimpjudp: Uwhlpnpugppsh hpwbp Yipgw-
mud £ 10 fughyny, nph ypw Y gwpdwluG zpgwul:

Lot Gwpyuui wupymal wyn ypewlwyhi b wipugymd ubuudl
ubdwyGbpny: Cpowlwlh wbnupwpdd myqudhg monmppodp hpwljw-
Gugynud £ 11 Yuud 12 prbwyGhph oglnipjunip, huy Gpw ghppp npnymd £ 13
uwlinnuilih oqlinipjunip:
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3. UsLGrULah2 YM-2

UtGtpwGghyp dh uwpp t, nph oqGmpjuwip Ywpbih t uwblinphg
wnwidGwglby wihph tpwpmpjul puywliwbwywh Gtn wmhpm)p:

LY.9-md pbpjwd t mGhybpuw; YM-2 dbGbpwlgsh owwmhywlwG
ufubidw:

1-p nyuh wnpympG t, 2-p° (wiwh ywonuuwlwiwl wujwyhG, 3-p°
ynGnbGunpp, 4-p° 6bnph wwwwywlwywl wwwlhG, 5-p° hunibfwniwG
wphqiwd@, 6-p° Gunpp, 7-p° Ynhdwwnph opjiwhyp, 8-p° nhuwbpunn
wphqiwG, 9-p' nhnwyh opsbunhyp, 100" byph Ghnpp, 11-p° biph Shnph
wupunuuiwlwl wwwyhG, 12-p° S wiquy funynpuglnn oyniywpp, 13-p° 10
wGqwd fungnpuglnn oympwpp L 14-p° ghnwiyh YhquibwwyhG bwp-
poipjwl gmghyp:

Loyup dmwph 6bnphg pGYGmd t Ynhdwwnph opjblpnhyh yYpw L
qmquhtn thGony wiglmui nhuwbpunn wphqiwjh dheny: CGYGon nyuh htwn

LY.9. YM-2 tkGEpwaqsh owywhywlwh utubdwd

90° wilymb Yuwqunn nhuybipujwd thGoh dh dwul pGYGmd t dkGhpwlqyh
Giph 6tnph Ypw: Mphqiwjh ubnuGhyp wmnbpy wwpptp wGlymGGbpny
Giph donpmyd  YuunwGuGp wwppbp wihph bpjwpmpymGGbp: Cuwn Yuw-
nmgywdph dhGtpwbghyp Ywphkih t pwdwbh) bptp dwuh (GY.10). dmunph

22



ynpiwnnp (1), wphqiugh wbnuihly wwnnn GuwGhqing (2) L bph
ynthdunanp (3):

Ununph Ynihdwnnnph 4 Ghnpp hwdwyung €, puyGmpymGp thnpognad ©
0+4 0d uwhiw@ibpmd b jupguynpmd £ 5 pipmiyh ogGmpyudp: Uminph
ghnph ypw hwagynui b Yuthwphy, nph 6 plGhih by dnlmd b dLunjnp
YupjwdpGp mGhgny nhwpwqiwb: Ununph Gnph nuGwlitpp quGynmd
GG Ynihdwwnph opjtwhyp Yhquitwmwhl hwppoipjwl dbg: LwlGh np
wipph wwppbp  bpiwpmpmGGuph  hwdwp opjiljwmpdh  Yhquiljtinwgh
htinwynpmpgnilp wwppbp b, Gujuuntiujwd b opjblpnpyh wbinuwnpd, npl
hpwlwGwgymd b 7 wnnunwih oglimpjudp, huy gmginlpp juppugymd t
wpunwphl funnmfwyh ypw wpdwd wunnthwind 8 GnGhmuh dhengny:

ULY.10. YM-2 dbGbpwlqsh pGnhwhnp nkupp

Unhiwwnnph junnmjwlh gk, Gtinph L opyjnpyh Shel nbnunpywad t
thwlwip: Gwlpwlp pugynid t 9 pplwlh ogimpjwiip:

Uliibiputgsh wphqduwyh wpwnmjnG nnnwdhg wowgph znipg hpuw-
Yulwgymd t 10 pipmyh oqGmpywip, nph Ypw wpfwd b6 pudwGimGpbp,
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npnGg hwyywpynudp junwpymd b ywpnipudélb wynuny pwpdynn 11 gmgsh
dhengny:

Uquuntiny 12 ywnnunwlyp' 6inp mGtgnn junnnywyp Juptph t hwiby L
thnpuwptilp nGhy oympywp mGhgnn 13 nhunwyp:

UtiGbpwGghyG wuwnhwlwynpimd t uGnhywihG pwiwh oqGnipjuip:
UhwgGhyny qwiyp, wGhpudbyn t wppniwinwjhG YnbnkGunph oglinmpjuip
Gpw nyuG manb] dhGhpwGqyh Stnph Yypw Yud (wiwb pGnhniy inntglt)
imwuph 6tnphG, wjGmhbwnl htppny olniywph wbuwnw)wnh vjwph ghiwg
ptinty uGnhyh uybwmpwjhG gotipp (nt'u Unymuwly 2) L gph wnGl) pdpmyh’
wyn qdtiphG hwiwwywunwuhiwlnn gmginilpGtipp: OYympwpp Yhquijtivnymd
t wikG dh wnw@dhG qoh hwiwp: Uwnwgywd wnyjwGhpG wGhpudbn t
wlghuglh) dhihdinpuwlyw pnph Ypw L Junmgb) qpudhly:

UtiGbpwGgyh wunh6wlwynpoip wpbih b uinnigb) GanGwjhG pdwh
dhongny: 4w hwiwp dtGtpwbqyh dmwnph Gtnpp muwynpmy 46 GhnGw-
JhG puiugh ymyuny: Ghnph (wyGmpymbGp hwpdwp t Ypghhy 0,01+0,02 4 L
unmgqby, pb GtnGh 5852A qhdop hwipGyGn“ws t, wpynp, pipmih wyG
gmgimGph htwn, npp unnwgymd t wuwmhwluwynpiwG Yophg: Swpphpnt-
pjmG Glunntithu qnpohph wumhdwiwynpmiG wGhpwdbym b YpyGby:

U2luwunwiph Gywwnwyp
Wu wluwwmwGph Gywwnwya t.

1. UnwGw) dko pyny uybijunpujhG qotp wwpnmbGwynn Gymph (Guwinw-
jwhwpdwp t’ Gpywph) hGwpwynphG jwth pwpdpapwy uwbynp:

2. dbpowlb] uwybtlwpwihG qotpp (uunwgywd uwblwpwihG qdbpp
GnyGwlwlwglt) vybunpuwihG wnjuumd jud wymuwymd ppjwd
qotiph hbw):

3. Npnyby wytynpuhG uwpph hhiGwywG pGmpwqpbpp’ nhuybpuhwG
(qow)hG L wlGyymGuwjhG) L |monn niGwympymGp:

uchuusuuver yusuruvuuv yurqpe
Whiwwnwlpp jwunwpymd t UCI1-28, UCII-30 (pwpgwjhG) Ywd
HCIT-51 (wywyb) uybwpugphyGhph oglGnipjunip:
W uwwnwbpp juwnwpymy t htwbjw) hwenpnwlwGmpjunip.

24



1.Ununph Gbnph (wiinpjwG L pnwwlwpdwt  nbnnnpywG

pGupnipynilp

UwbYwnpwqgphyh dnunph Stnph owwhdwy jwjGmpymG pGwpbm hw-
dwp wihpwdbtwn t uybynpp Guwpwhwbby 6tinph wnGwql tpbp wwppbp
(w)Gnip)mGGLph niwpmd (nbYwywph hwGaGwpwpngpjudp):

Untinh ywjdwnmpymbp juhawd t dh pwGh qnpdnGGhphg L hwéwju
thmhnfuymd t Gjwpwhwliw6 wpngbuh pGpwgpnid, muwh Muwlyw)iwl
oupniiw) wnbnnmpymbp npppbym hwdwp wGhpudbyn b Gnph widbG dh
(wympjwl@ hwiwp uybljwpp Muwlliwpt; wnGuql btphp wwppbp
wnlnnnipymGGtph nhiwpnd (nGYwywph hwGdGwpwpmpyuip):

2. bpywph wunniwlwl uytlnph unwgnedp

w. UntnuyhG qtGtpwwnnph wolub biblnpnnGhphg dbyp thnfuwphlly
3 +4 00 wpwiwghd mGlgnn L dh dwypp YnGwdl upywd bplwph
4dnnny: btibywpnnGhph dwjptph htnwynpmpjmGp’ wntnujhG dhow-
Ywjph w)GmpymGp, whwp t 1hGh 3 + 5 0, huy showlw)jph YGwnpnGh
pwpdpnipymbp nbuhg wbwp k (hGh hwyjwuwp uytjnpugnphyh dnwnph
Stnph ypw npynn typwip ewymyh YoGunpnGh pupdpmpjwtp:

p. Muwpymép thgpwynpb) uyybinph hwiwwwwwuluwG nhpmjph hwswp
qqumi muwGiupywlwé phptnny (MbtYwywph hwGdGwpwpn-
pjuwdp): NMwpyméwjhG hwppwiyp wbnuhnjuby dhG;Lk YuphG bqpp:
HACII1-28 L UCI1-30 uwybywnpwgphyGhipmd wyn mnuthnfumpymGp Yu-
wmwpymd b 11 Yud 12 pnGhyGph ogGmpyunip (GY.8): Mupymé6h nhppp
npndmud t 13 vwbnnuyh oqGmpjudp: UCI-51 uyjbljinpugphymd wyn
wtnuinfumpymbp juwnwmpmd t dtnpny, hul wwpyméh nhppp
npnymu £ 10 ypowGwulh Ghpplh dwju wilyymGmy qunGynn uwlnnuiyh
oglimpjuip (GYy.4):

q. Uwblwnpwgphsh dmwnph 6bnph  pwpdpmpymlp  uwhdwGwihwyby
{wppiwGh ghwpwqiwgh oqGmpjudp’ inph wnwe nGhiny nhw-
dnwqdw)h dhohG dwuh 1,7 6 pwpépnipymG mikgnn pugywdpp: tw
hwpwynpmpmG lpnw dbY nuwGwpswlwé phpbinh Ypw Glwpw-
hwGb) dh6yk Gpym wnwuljuy uytjpnpGlp’ wibkG wiqud wwpymép
wnbnwihnfubiny 4 + 5 §§-ny:
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1. UhwgGh wninpn L YnGnbGunpwjhG hwiwjwpgh ogimpjudp wnb-
nujhG shewlw)ph wwwnlbpp hunipGybghty dninph Ypw npynn typwth
fuwyniyh htin’ oqunytijny GY.7-md pipyjwd njuyGphg: Ljwpwhwiby
tpjwph uyblnpp Ginph wwppbp pyGmpymGGhph nhiypnud, wikG sh
LwjGnmpywl nhwypmyd muwlwiiwG nwpptp wlnnmpyniGGtpny:

k. LowwGiupywywl phpbnp hwpnwdb), ubtinwybi, jwGuw) b ynpuglty:
3. UytyunpwjhG qétiph Gnybwywbwgnuip
Pninp wwppliph oujwnpiuwywl uwbtwmpGbpp (wy munmdGwuhpjwd LG,

L Gpulg wnwpdw6 uybywnpwihl qotph hwiwp Juqiywo GG wnjniuwlGhp
L wnwuGlp: 26wjwd gpul, vunwgywd uwbljnpuhl qotp6 wnymuwynud
phipywd wihph bpywpnipymGGbphG hwiwwywwmwuhiwGhglbhu dh)wn npn-
wih ndduwpmpimb t wnwewlmy: RwlE w)b t, np GmjGhul yG3hG juwn-
GmpnGep wwpniGuynn Ginth uybyunpmad h hwjn GG guwihu Gub uwnGnp-
nuwjhG wwnndGtph hGunkGuhy qotpp: Awugh npubhg, uybynpwihG qdbph (ny
pnnp) hwpwpbpwlwl hGunbGuhynmpmbp twwbu Jwiudwod t uwybluwpp
qngniwl wwjiwllbphg (BhdGwlwlmd gbpiwuwnhdwbhg L 6Gynuthg), L
thnpdh wju wWwpdwGGpmd npny qdtp Ywpnn b6 yqpwlgyt: Ujn wwwn-
Gunny uytjupmd vwwgywd wihph tpjwpmpymGGaph hwonpnuwlwln-
pjmGp 3 hwiwwywwmwufuwbh wnnuwymd pipjwd qdtph hwenprw-
Juwlmpjwbp:

UwbtwnpwjhG qotph GnjGuwiubugnuip hbymwglibn hwiwp oquynd
b6 uybiunpwyhG wwnjwuGlphg: Gnjuup punugwd t 23 wnwGdhl pp-
ptphg, npnGg ypw GYuwpwhwljwo wG HCII-28 Juwd HUCIT-30 uwblw-
pwgphyGipmyd uwnmwgywd bpywph uyblwph 20 wiqud funynpugwd L
hpwp hwenpnnn whpniypGhp: Gpywph uwblwph YanphtG gdhYGpny GaYwd
kG wwppbp wwppbph hGnbGupy qotiph hGwpwynp ghpptpp: UCIT-28 Ywd
UCII-30 uybywmpwqgphy ogGmpjudp Giupwhwijwd uwblwnph nplt dwu
20 wlquwd lumnpuwgymy L uwhwnwl typwGh Ypw b wpojbljpoygnud
uybynpuypnytijnnph oqGmpjwdp: Lnmuwlywpywlywé phpinh Yypw Gljw-
pwhwGjwd uybljmpp winunpymyd bt eybiwpuwwpnjbjenpp ubnuhyh
Ypw, npp hGwpwynpmpymG t wwhu phpbnp wbnwihnluby Gpym hoju-
mnnwhuywg monmpmGGhpny’ tYypwGh Ypw ptphiny uwbywph wnwpptp
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whpnypGtph funznpugywd wunaypGhp L npwlp hwipGytgitiny wwpwuh
nplt pippmy GYwpwhwGywd wwnlph htn:

ZunipGytigmuip hbywnwglbim hwdwp Yupbih b oqunyt) tpjwph uybyn-
puhG qdtiph pGnpny fudptiph unnpl wpdwd wnynwwyhg:

»N

@tn-
ph M

Uwtywpwjho
whpnyp, A

Qotiph fudptinh npn
wewGdGwhwwnlnipymiGGap

2
3

5.6

11
13,14
15

16
17

19

2084 +2093,8
2158,5 + 2160,0

2259,3 - 2260,9
2343,4 + 2348,2
2486,0 + 24874

2598,4 + 2599,6
2866,5 + 2869,5
3057.5 + 3100,7

3264,5 + 3274,4
3366,8 +~ 3384.0

3763,8 + 37672

hunuip’ puwnyugwé hhGg qdhg

RGnpn tunuip’ pwniwgwé ybg fuhwin
nwuwynpywsé qdtiphg

RGnpn2 funuip pwniwgwd jnp tuhwn
nuuwynpywé qdtinhg

funuwip”  pwnugwd snpu  hGunbkGuhy
qotinhg, nidtin InGh Ypw

unuip pwnlwgwé hhiq hwywuwpwhbn
pnLjL qotinhg

tpynt hGuinkGuhy qhd

Q4tph gnpu hwywuwpwhbn hudptbip
RGnpn2 hunwip’ pwniwgwé jnp hGunbG-
uhy qétinhg

tunuwip’ pwnlugwé hGukGuhy qoébtinhg.
bpynt fumuip’ pwnywgwé bptipwlwb
UdhohG hGunblbuhynipywh qbtiphg

lunuwip pwnyugwd shehG hGubGuhynt-
Pjwl tiptip qotiphg. npnlighg we (Shhsl
3786A) quGynid GO wwn pnuyg qotin:

4. Uwpph nhuwbpuhwyh L |nténn nuGwynipjwG npnanudp

w. UwbYunpwjhG wwpph qowjhG L whlpymGwihG nhuwbpuhwGbpG wd-
hpwdtyn t npnyb) uwbywnph wnwppbp, Guwwnwywhwpiwp t whph
20004, 25004, 3100 A L 3600 A tpyuwpmpymGGtph 2powljwypmd: Fpw
hwdwp wlhpwdtyn bt ympwpwlymp whpnyph hwswp pupb; guy)-
nnl wmnwhwynjwd qotph Gh qoyg L ogqufbny wuwnpuuGbphg’
by npuwGg wghph bpYwpmpymGGbpp L npwGg Shol hbnwiyn-
npymGGhpp uwblpnpmy: 2nmygh qotph htnwynpmpymGp Ywpbih t
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nungb uwbywpwwpniynnph  ogGmpjudp, huy wybth  G6qphwn’
hwdbtdwwpsh (Yndwypwwnp) oglmpyudp: UGYmGuyhG nhuwbpupwl
npnynud t (7) pwlwdlhg: Uwnwgqwd wpymbpGhpp hwidbdwwnbg
HCI1-28 uwblupwjhG uvwpph qowjhG nhuwybpuhw)h wrynuwynd
unpywd wnpdbpltiph htu (nb'u ke 18):

. UwblunpwjhG vwpph inonn mGuwympymGp GnyGuybu wlhpudbzn t
npnpby wwhbywph wwppbp whpmypGhpnud: %pw hwdwp wihpwdbawn t
pGupby wihph bpluwpmpymGGhpny hGwpwynphG ywih down qdbph
w)jGughup qmuyqbip, npnGp nbin hpwp 66 qwoyk), L tpynt qotipp hunwy
oniymd  kG: Opnpbp ympuwpwlymp qmygh qdtph  wihph bGplw-
noipyniGGaph A4 wnwppbpnipyniGp L mdnn mGwympymbp’ A/A4:

usnranauuuu Iurssr

. b6y dhqhywlwb tplnypGbp GG pGYwd uwhlnpw)hG uwppbph qnp-
onnnupjwl hhdpnid:

. Npn®Gp t6 wphquwjwynp uwybywnpwihG vwpph hhiGwywl hwigm)g-
GLpp: Rtpby wwpquqnyG vybnpuijhG wvwpph oyunhluwlwi upubiswG
L pwgwnpb) wluwwnwGph uyqpnilpp:

. b®Gy t uybnpuyhG vwpph qowjhG nhuybpuhw6, wGyymGuihG nhu-
wbpuhwG: hGywb®u bG npulp apnymd hinpdwpwpuyub tnuGwyny:

. bGywyt°u 6 Yuwywd uvwpph whyymGujhG L gdwjhG nhuwybpuhwbpp:
. h°Gy qnponGGLpny GG wwjdwGwyopwd uwblpnpuihG qdtph qop-
OhpwjhG L pwlwG pujGwgmiGhpp:

. N°n6 t uybuwpwyhG uwpph mokh htnwynpmpymbGp L h°Gy qnp-
onGGtpny b wjl wwjdwlwynpywd:

. h%y t uybynpuyhG vwpph ymonn mGwympymbp, hGywyb‘u t w)b
npn2ynid thopdwpwpwiwl inubwuyny:
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uchuusuue 2

2NrUSLkh USNUP UMBUSPrh
nruntULUUbPAEUL

Stuuuuu vuu

Unndwlwl uwybYwnpGiph Yuqimpyjwl Yuplnpugn)G ophGwywthn-
pymGGhphg vklp Gpulg ubphwiwl Ywnmgywdpl t: Ukphwiwl ophGww-
thmpjmGGipp Swnwqwjpnn wwundwlwl hwiwlwpqbph pYwlunwjhG
hwwnympymGGuph wylbwypn gpulnpmiG b6: 8wop GG 0w wwl qunbynn
quqh wwniGtph qdwyhlG uwybunph qdtpp dhwynpybing Yuquimd LG
npnwih ophGwyunhmpjunip GYwpwgpynn judpbp’ dhwynpwo ubiphwotp:
Utiphwlwi ophGwywthmpymGGtpG wnwyb) wwpq dlmy wpmwhwjyunymd b6
onwdGh wwnndh uylnpmad:

Liwl yupq uyblnpltip mGu6 Guwl shwwwwhl hnGwgywd htijhmsh
wandp, ypyGwyh hnGuwgywd thphnuwth wwndp L wjp wuondGhp, npnGg
dhomyh mpe wwwnymd t d6Yy LiGYupnG: Uynuhuh wundGhpp Yngymd kG
opwdGwGvwa:

2nwoGh wwndh uybiwmpmd wnbuwlbh Jwuh jppu qotpp, npnGp
GowGwlyymd 46 H,, Hp, H, L H; junphpnwbhyGtpny, 62qphwn Ywpnn &G
Ghpluywgytiy htnbyw] hnpdwnwywb pwGudlny.
v=lo l-l), n=34,5,6, )
A 22 nl
apnbn v'-G wyhpwyhG phyG t, A-G° wihph bpywpmpymGp, huy R ob-
ompymGp Ynyymd t Nhnpbpgh hwuwnmwnmG: QpwoGh hwdwp Mhnpkpgh
hwunwnmGh phnpéwnwywG wpdtpp’ Ry = 109677,76 ud™ :

{bunwquynud upwpqybg, np (1) pwGwdlny Ghpywjwgynn vyblwnpw)h
qobp w6 Gwl uwblunph npupwdwGmywlugnyyG whpmypmy, npnlg
bwiwp »#=7,8,...: (1) puGudlhg tplnus t, np 7-h ShowgiwGp qmg-
plpwg hwplwG qdtph wihpuyhG pytph shel wmwppbpmpymbp tinppwlmy
L, huy 7 — oo ghypmd v'-p dqumi t V), = R/4 hwuwmwinmG wpdbphG,

npp Ynyymd ¢ ubphwjh vwhdwG: HhinmdGhpp gniyg &G wwghu Gub, np n-h
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dbowgiwl htw ophGwsunhnptl thnppwlmd b uwblpopughG qdh hG-
wmbGuhympymbGp: Uyuwhuny, tpt ufubdunnhynptl GipluywglbGp (1) pw-
Gwdélny npnzunn uwblmpwihG qotph nhppbpp' qokph pYwpmpymGGsphG
hudwwwmuuhilbglibing npuig hGnbtGuhympymbGtpp, wupu Juumuogyh
GYy.11-md gnyg npwd wwwmytipp:

(1) pwGwdlny Ghpyuwywgynn ophGuyuthmpimbp ynsygmd t Lwpibph
ubphw: Pwgh Pudbph ubphwjhg, wnndwhwi 9pwdGh vyblpnpntd hwjn-

v
oL

H, IH
’ 'H Hl I 0 1im ————— v
3 4 5 6 789...x
nbuwlbh nuunpwdwbngpw-
tnhnnup Juagnyl whpnyp

LY. 11. Pwdbph ubphwih plGnhwlnip uubSwG
Guptipjwo GG dh Jwpp wy) uhiphwbbp, npnip Gepljwpugynid &6 hwdwGiwb
pwGwélbpm|: Tyuwhu, uyblnph npmpuiwinwijugnyl Jwumyd Luydw-
ip hwynGugnpotg th utiphw, npp Gyupugpynid £ htnbyw) puGwdlny’

v'=R[]—7— 1,], n=234,..: 2)
I n’
Uytilpnph  hGdpwywpdpp Jwumd  qunlwd &6  htanlywy  Gpbp
uliphwftpp .
MwpbGh *
1) .
V=R < -— | n=45., (3)
3 n%y
Opbytwnp
3
v’=R( 1,—%‘, n=56...., (€))]
4 n°j
MPpmbnh
L":R(—l;—i,j, n=6,7,...: (5)
kS‘ n-



(1) (5 pwlwdlbphg htwnbmd Eonp wundwywG epuoGh prjnp
hwjwnQp ubipuGlpp uptgh t GlplwjugGly

f1 10

vi= R‘\ — T 5

k= n)

pinhwimp pwGwdlnyg, npntn k-G njwy ubiphuygh hwiwp hwunwnmG t
(k=1,2,3,4,..), uy n=k+1, k+2,..: (6) pwlwdlp Ynpnd t
pupitiph pAghwipugyud pwlwdl:

Biibiny  Swrwqujpiwl U YuuGiwé pywlnwihG plnyph dwuh
MuGyh Ywpywohg, L. Pnpp dhyGwpwlbg 9pwdGh L 9puoGwivuG
wwnniGhipp uybynpw)hl ophfwswihmpyniGGhpp:

Cumn £nph, wnndnd hbpnpnGp upnn © wyunygly ShwyG npnpwyh
unughnfwp nntoptpm), npnGg  hwiwp pwjwpupymd b hnbywg
wupiwGp, npp Yngfmd £ Lnph pywlunwgiwl wwjdwa.

(6)

— (7

2x

npntn  p, -6 EbiwnpGh hdwnyuh dndbGnh dognul b, m-p® bblpnpnGh
quiqyuon, 7-p° wnujhn-YLimnph dngayp, @ p wnudwl wilmGwuyhG
wpwgmpymGp, 7= 1, 2, 3, ..., A-p’ MuwGlyh hwwnwnmGp, # = A/27 : Tpp-
wiuyhG mnkdph hwiwp p, = mva , npntn a-G Jpgwlwqdh wmufhn t:

ApnptiGp vunwghnGup mnboptiph wnuwhnGhipd m wwmih phy
titpghwG 9pwdGwldwG wnndbbpnid:

Uwnvh phy tGhpghw@ hwjwuwp b bbopnGh b dhemyh gin-
hiwqnlgnmpjub wynnkGghuy L tiywpnGh YhGbnpl taipghwibkph qnuiwph6
(tGpunmymd t, np dhemyl wlwnpd t): bhlnpnGh YhGhwnhy tGhpghwl
UnpnptGp ‘LymuwnnGh 11 opkGphg, nput dhemlh L IhlpnpnGh -
huwqnigmpywG YnuynGjwG nidp umwpmad t YuGupnGwéhg mdh nhp’

p,=mr-g=n

Ze? mv? mv?  Ze*
—_——— jy ——=— 8
a? a Y 2 2a ®

Uhgnmiyh L tihwinpnGh thnfuwgnbgmpyut wninbGghw) tGhpghw
U2 (9)

4




8 U (9 wpmwhwpnnipymbGiphg wwndh phy tGhpghwjh  hwdwp
Lumu G Gp. o
Ze?
7 (10)
{wyh wnGbmny (8) U (10) pwGwdlbtpp L Rnph pywGwmwgdwb (7) wuwy-
dwlp, wnwghnGup mptoptph pwnwyhnGiph L uvnwghnGup JhdwlGhph
tGtpghwGtph wpdbpltiph hwdwnp hwdwupwnmuwufuwupap junwiwGp.

2

E=

; r4
a, =——-n?, (11)
me“Z
2 4
Eﬂ:-.”ize;_lz_; (12)
2h° n
(12) pwGwdLhg hinmlmd t, np winnidh EGpghwb npnzymud £ 72 pyuwlnwjhG

pyny:

<wdwdw)l Pnph bpymnnpn Yubhwngpnyph, wnndG 7 pdulmwjhl pyny
npngunn yh6wlhg & pywGnughG piny npngynn YhSwl whghhjhu Guw-
nwqujpmd t dnnnl, nph LGipghwl npnyymd t

E —E,=hv, =hcv (13)
pwlwdlny: (12) L (13) pwGwdlLbphg Yunwiwbp'
"7226‘4[ | 1 j
v'= — |- 14)
dmch’ \k* n’ (

(14) wpnwbhwjnmpymbp Rwpitph pnhwipwgwd (6) pwlwdlp wnb-
uwfwd hhdGuwynpmdG t:
(6) L (14) pwlwdbbiph hwibtdunnnpynilihg htwlmd t Nhpbpgh
huwunwunn G wbuwjwl wpmwhw jnmepnGp’
me*
dmh’c
nph wpdtipp Jwwn dnw b (1) pwGwdtnd wnljw thnpdwewluG wpdtphG,
hGyn hwumnwmmy t 9puwoGwiiwi wwnndGaph hwiwp qupgugywd Bnph
wmhumpjwl Gpwpumughnipyntlp:
bpwjwimd Ohnptpgh hwunwwnmGh wpdbpp Jwn wybh dnn t
thnpdwnuwiwl@ wpdtphG: Pwi6 wyl t, np (12) L (14) pwGwdbbpi wp-

R= =109737 ug™, (15)
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nwdtihu BGpunpyby b, np dhomyl whwpd t: Uhpmyh jwpdmudp hwodh
wnGhm hunfwp wihpwdbn b bEympnGh quiqiuen thnfuwnphib) Guo
ptipdwd quibgquony’ m, =mM, /(m+ M), npwntin M-p shomyh qubquot

t: Stunpbinyg wyl (15) pulwdlh dbe Yunwlubp.
R

R, =———=109677ud™", 16
S miM ' (16)

npp ¥bko ymmpjundp huniplGllmd t thnpényd npnyywd wpdbph hn:

Uju wpfuwnwbpn Gyhpdwd b opwuoth winndwlmb wwytlpnph Pwidkph
utiphwjh numdGwuhpnipjwin: Lywd utiphugh vwblijnpwihé qdtph wihp-
Gtph tpyuwpmpniGitpp pwywpupmd b6 (1) welynipyuGp:

UzluwinwGph Gujunwlyp

Uyu wphmwunufiph GupunnwyG k.

1. Opnpty 9pudtGh wwndh uwtimpmd H,, Hp, H, qdtphG hunfwupu-
wnwutuwGnn wihpGbph GpupmpymGatpn:

2. W6 dh wihph tpupnipjwbp hwiwuywwnwebuwlbglt hp 72 wipone
phup:

3. Qunpgby Nhnpbpgh hwunwmGp oqumjbiny npnpywd wnhpGtph Gplw-
pnipymGGtiphg L pulg hwiwwwwmwuuwng # wipnng pytinhg:

uchuldSuueh uusSuruvuuv wurqge
Wwwmwlpmd ognugnpdymd & YM-2 dhGbpwlghy, nph bph dtnpp
thnpuwphigwd toymuupny: YM-2 dblhpwlqsh Junmgyuopp L wyw-

nwlph ulqpmilpp GYwpugpud 56 Wuwmwdp 1-md: Uyuwnwpp Y-

nwpdmy b hbnbywg hwenpyuwiwGmpyudp.
1. UtiGGpwlqsh wunh§whwynpauip

w. YM-2 uwpph nbup ypw whnunpt) uGnhughG pudwp, wyl plghnoy
Ununbglhny dmwunph 6tnphG:

B- 10 pdpmyp ogqGupywudp (Uphu.1, GY.10) htippny oymyywnp wbuwnpupnh
ulwph niwwg phipby ulnhlp wybywph panp kplwgnn gdtpp, 11 gmgsh
oglimpywdp gph wnlh) pdpmyh wikl Sh qohl hwiwwwmuuuwinng
gnigimGpn:
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q.  Yunmgh] wihph GphupmpyulG L pipntyh gnigimGph dhol YuudwG
qpwdhyp’ ghuugipuwyhG ynpp, hwydh weGkny, np uGghyh vwblpoph
wnunyt) hGnbtGuhy vyympughG qotphG hwiwwwumumuuwing b6 w-
{hph htanlywy bpyuwpmpymGGspp 6907 A, 5790,7A, 5769,6 A, 5460,7 A,
4916 A, 4358,3 A, 4046 A:

2. uuébh wunndh uwblnpwihl gétiph wihph GphwpnupymuGGhiph
npn2nudp

w.  YM-2 uwpph nbjuh ypw nbtnunpl) opwdbh puiyp dnunph  Ghinphg
L>4F htnwnpmpjwl ypw (F-p YnGnhGunpwyhlG nuuyGpuyh Yhqu-
jtiwnuyhG hinunnpmpymGa t):

P UnGntGunpuhG nuwluyh oqlmpyudp juiwh muwpduyng dwqu-
Gnph wwwnytpp wpnjbnby dnunph Gtnphg wnwe npnn typwGhe,
wjGnthtnt typwlp htinwgGhg:

q. Gpunb] wunhdwluwihG pdpniih wdkl $h qohG hwiwujuwnwupowbnng
gnigimGpp:

1. ThuytipuughG Ynph oqGmpjunip npnptp opwoGh wwnndh uwyblpnpuiyhG
qotiph wihph tpwpmpymGGkpp:

3. Nhnptipgh hwuwmwwintGh npn2nudip
Wihph EpjupmpyubG jnipupwlyymp qunbGywd wpdtph b npub huwdw-
wuwumuupuwGng # pyh ogimpjudp (1) pwlwdalny hwyybp Nhnplpgh hwu-

nwwnnlp: Ubphwlw6 ophGwywihnipjuwl §)dwpunughnipyuG hwjwmwbGhy t

oSwnuymd whph wwppbp  GpywpnipmGGiph hwdwp  wnwguwd R-h

wpdbpGph hwndipGYGnudp:

usnkannuuuLu 3urssr

1. h°Gs t uwwhlpnpuphG wbphwG L hGywhuh® ubphwlbp 6 ghuynod
opwdGwbdwi wnnibhph vyblwmpnd:

2. N°p6 t Anph pYwlwnwgiwl wuydwp 2powbwih mntioptiph hudwnp:

3. hGsh® t hwyjwuwnp epwoGwlimi wwnndh #-pr wnuwghnGup mntdph
wnuwymp L uwnnmih EGhpghwG, Gpp LilpnpnGp wwumdmd bowygy
ninkopny:

4. hGsut®u bt unnugymd Rwpitph pnhwipwgywo ukiphwyh pwGudlp:

5. hywb®u t npnzymd Nhnptingh hwumwwnniGh mbuwljw wpdbpn:



uctuusSuue 3

uLuuLhuyuL ussSunuerh usSnuuuuu
umsusSruere nkuntbuuubrNrUL

StuuuUL Uuu

1. U6PbULUL LUNNESYUSLr NtuNntULUUPLANFUL

Pnjop wiwihwlwl SknwnGtph /hphma (Li), Gunphnus (Na), Gugh-
my (K), notphnhnid (Rb) L ghighma (Cs) / wnndwlwl wwbljnphpp zumn
Guwf GG hpwp b hudbduwnwpop ujung whup mk6: Uyn vytnopbbpp Gul
npnp GéwlnipymG mGbG epwolGh wwnndh uwwblpnphl: Oquuitiny wyn
(iwimpymbhg’ N-hnptipgl wijuwhwlwl dbmwnliph uwyblpnpughl qotipp
GmjGutu dpwnpt) E pun wnwGdhl ubphwGhph’ gpubp GaplpuyugGhny
htiwnlywy Yhpuw.

7 \

c 1 1 ‘
v =R - T glfuunynp ubiphw,

(=5 (+p))

/ N
| | !
‘ — - T I ynndGwyh ubphuw, {1
2=p)f d)
[ P
V= Rt - . [T ynndGwyh ubiphw,

(2~ p): (n + s) ¥
nmnbn v'=1/1 Shdmpymbp mywy qdh wihpwhG phya t, R-p' Nhnphipgh
hwunwinman, s-p, p-6 L d-6 wjjw) Skwnwnh hwdwp hwonunnmé L dtlhg
thnpp pytip tG: s <<1 L p << 1 phwpmd qiruwynp ubphwl hudpGlyGnd t
opwdGh wnndp Lwytwh ubphwgh htnn:

Onpdtpp gnyg GG wwghu, np wijuhwipwd Shownh woniwiwl
uwblnpughG gdtpp hwlntu &6 qupu quuygbpoy  YpYGwyGhpny, L
(thnptingh (1) pwGwélbpp qpuwd GG qnyq ¢dtnhg Whyh hwdwp: U
Pwlwdltpp hyGwpwGim hwdwp wihpwdbyn bt npnoty wiwrwlpwt

v' =R




dhinwnh wwnndh tGpghwl wwpptp hwyibpmd L, oqunytiny hwtwfum-
pymGGLph dwuphG Pnph JwGhuunpnyphg, npepty widjuy ubphwh wigmad-
GhphG hwdwwywwnwuluwlng $nnnGGtph tGupghwbpp Av=E, - E,,
omwntin E,-p 7-p (Quph), huy £, -G k-pr (wnnphG) SwywpnwyGhph tGkp-
qhw@tpG LG: UwjuyG Pnph nbunpjudp wiwihwjwl dhwmwnh unnndh
tGtpqhwG 62qpn npnp Gy hGwpudnn st:

Wyu wpluwwnwblpmd wipjwd bt juGnph npuyuljpuG pGGwpymip, huly
pwliwhwlwl wpymGpGlip vnwlwm hwiwp oquuymd LGp thnpdmud
unwgywud wjuiGhphg:

®npdbpp gnyg GG wwihuy, np wijuwihwywl dtnwgh wnmihg by
bimpnG htinwgGtim hwdwp wwhwGeunn tGhipghw (wnwehG hnGwgiwa
tGhpghw) wn wlquwyd thnpp b Lu okl ttlumpnG htnwgGhim hwdwnp
wlhpwdbtym tGhipghwjyhg (Gpypnpn hnGuwgdwG tGupghw): UyuhGpl' dh
LitlpnpnGp pww wybkth htinm t dhonlhg, pwl $Guwgwd LitwmpnGatpp:

Wuwhund, Z Jwpquph] mGhgny wijwhwlwi sbmwunh wnndp -
phith b wwwnybpugll) hnlywy Yhpyy: Tnndh (Z - 1) bEyupnGGhpp zunn
inw GG ShemyhG (nph (hgpp +Ze t) L yipohGhu htin dhwuhl Yuqimd b6 +e
thgp miGlgnn dh withnth hwiwlwng, npp §nydmd § wnmiwlwb hhdp: buly
th biklwnpnGp hinm t dhonihhg: Uyn LiwpnGp Ynsgnud & oupnhluljwd,
pwlp np wwndh owwmhjuwlywl uvublumpp (Jupp Gpdwd  ubphwlbpp),
wuwjtwlwynpyuwo b wyy bhnpnth vh yhawlhg wy) ypdwylhp wignu-
Gtpny: hpnp, hnGwgywd wwnndh uybnpnid wyn ubphwbpp yb6 nhuyoud:
Wuwhuny, wiuwhwlut dtnwngh wondnd owywhyuljud  bajupntp
wnnymud b +e hgpny wnndwlwb hhiph ympel wjlwbu, hiywbu opwobh
wwnninud bnpnGp wyuouymd ©dpeniyh pmpep: Uy ywwnwnny b -pynnd
tp, pb wuwihwlywlG dbnwnh winndh tGhpghwlwl uwblYnpp (wnwlg
wwnniwlwl hjdph tGbpghwjh) Yupbih b Gepywyuglhy 9pwolh wwnd)p
tatpghwlwb wwbnph pwGwdlny

me' 1 -
SRR TTaE o

npnbn 72-p qluwynp pywlunwhG phy6 t: Guwynp pywGunwyhG pyh dko
wpdtplhph pliypmyd tiyunpnGp hwitdwumwpwp hiem € quGynud wwnn-
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JwlwG hiiphg, b (2) pwlwdln pujwpwn Gunipjudp Ywplith E hpunt
wyluighwiwé dEnwnh wnndf hunfwip:

Uwilju§ gifuwgnp pywlunwghG pyh huibdwwmwpwn tinpp wpdbpltiph
ntawpntd wijwhwiwi dtnwnh wandh tpghwl mwpppmy t 9pwdth
wwmih tGtpghwhg tpynt wunGwnny:

pw(b wyG t, np oupnhywlwG biapnpeGh hiympuljuwl nuyni wn-
owglmy t unnniwlwG bhdph phtnwgmd, wjuplpl’ unbtndmd t nhunjwjhG
dnikGuw, npp mynmpymGa EynpnGh jwpddwbp gmqpipug wipinhwwn
thmpnfwind b EjblpapnGh wnunbGghwy tGpghwl wpnblG Yumupptipdh
opwdlh wwnimd bjywpnGh wnnbGghwy tGhpghwyhg, pwGh np, pugh
hjiph htan Ymmljwl hnfuwqnligmpymGhg, tibynpnGp Yyph Gub wn
nmynth wqrlignpym Gp:

Usmu  Ynndhg, wqhimuuyhl plwwwpG pup dnpp wpdhplhph
nhiypmd  EhupumwtpnG ~mnkopkpp ql_mllul;lu(imzuuh utinijwo LG, muwnh
Ywpnnn &G puthwGglp wnndwlmG hidph whpnyp:

QuywnGh t, np Lhuyunww nintoptph @ L & YhuwnwlgpGhpp npnyyntd
G0 7 quuynp pjwGuowjhl pyh L 7, wghinunwjhG pywnwihG pip
wndtplGtpny’

2
asamn . b=an-n,. 3)

nputn @, = h’ / me® %0,53-10 ud hwununnmGp epwoGh wwnnih wnw-

hl mntioph wreunfhnG t (Rnph swnwyhn):
twplnp t Gy, np 7,-h wwpplp wpdtpGhph hwiwp ninkiopbph wnn-
Uwlwl hniph whpnyp pwhwgiwl wunh§wiGhpp wupptp YihGkE, nph
wwndweny b wuppbp Yp6hG wijwhwlwG dhnwnh wnndh tGhpghwGb-
B0, wyuhGpG’ YdtipwGw wijwubpmyil pun wopimuwghG puwbumwhi pyh:
Upwhuny, wiywipwiwi dhnwgh wondh tGipghwlwG uwblnpp
(wnw(g unnniwlyw@ hhiph LGkpghwih) Yunbih t GhplwwgGly

4
ne 1

E, =-—-": . 4
’ 20 n=An )

Pwlwdlny, npnbin A(n,) dhomipymbp Yngynud t pywinwih manmy L
Ywhuwwe t shwyG », -hg: 7,-h 860 wpdtpGhph phwpmd A(n,) = 0, L (4)



rwlwdlp hwdpGyomd t opwolGh wwindh tGhpghwiwl uwyblimph (2)
pwlwdlh htw:

n qiuwynp pywGuwihG pyny npopynud bt dhwyl  owwplhwlwG
hiahunpniny wwpdwluwnpjuo tGhipghwub Ypswhyp: Sjw) wjuhwiwmi
dhinwnh wnnmih hwdwp 72-h wikGunhnpp wpdbpp hwdwwyuwnwueuwGnd t
hhdGwlwG (sqpqnywd) JpéwyhG, pwlh np gpwlhg thepp pYwGunhG
putpmy popnp yhSwlyGhipp (pugywe B0 dGwgwd LitlpmpnGahpmy: Tuwbu,
ophGuly, Li-h wwnndh hwiwp #g, =2, Na-h unmih hundwp 7, =3, K-h
unnnih hwdwp 7y, = 4 LowyG:

A(n,)-G npnpunud t thnpd Gwlwl tnwGwlyny:

<hptp, np pnpnp 7, =1 Yh6wyGkpp Ynsynud k6 s hdwyGhp, n,=2" p
yhGwyGtp, n,= 3" d Yhdwybbp, 7,=4" fyhSwlGbp L wyG: Pmnp wijw-
(hwiub dhwnwnbGtph sqponjwd wwnndGbph owwmplwywl tLnmpnGatpp
qunGymy kb s yhdwymy (7, = 1): CexpmbGYwd L s mwnhg wewg qnhj giluw-
Unp pYwlmnwyhG pyh wpdtpp: Ujuwbku, Na-h yqpgnywd unnndmd oupunplju-
YwG ttlnpnGh hwiwp 7 = 3, 7, = 1, munh w6 qunGoud t 3s Yhwlm:

Gpt uwnnphG Yhwih quuninp pywlunuhG phyp GuGmytGp A-mj,
wwyw & & 7,=1 pywGumuhG pytpny npnpynn (Ypswwn' ks) YhGwynud
qunlynn wnmih LGhpghwG

me* 1
B =~ A} )

Qfuwnp ubphwsh vwhlYuwpughG qobpt wnwewlnud kG, tpp wwadmd
np yh6wlynui qnbynn oupnhljwijwi bHtjnpnG6 wigGmd b wikGugwop ks
Jhdwy (G4.12): Ujn wlgdwd nhujpmd Swnwquypfwo dnunnlh Lakpghwa’

r =
Cmet| o

hv=E, -E. =— - - | (6)
R TR N R (N

Yy’

, _me" | 1 ]

- drh’c ||.(k -A, )3 ()1 -A, )2
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npukin R-p (inplpgh hwuwnwinmGa t:

Unwehl YnniGuhh ubphwjh vybynpwihé qotpld wnwewlmd LG, tpp
gpgnywo  wunndh owwnpluwlywl  Eikljwnpnlp nd JhSwlyhg wlglmyd t
wikwgwdn Ap Yhéwly.

‘ ]
hv, = E., ~F _me[ 1 ~ 1 J

nd kp — 2
2h°

lud

u:ze( Lo 1,1: ®)
(/(—Ap)2 (n—A‘,)'_l

Lpypnpy YnniGwyh ubpmugh ugbmpughl qobpnG wnwowlmy kG, bpp
qpgedwo  wwnndh  owywnhlulywl  tGlnpnGG  2s JhGwlhg wlglmd b
unibifiwgudn kp Yhswl.

hl/“:E”x—Ek‘n’_-’)h2 'm—(n A)Z
“ -4, -4

Ju’

. L]
"_R[(k-A;F (n-A_‘.)zl ®

(M, (8) L (9) pwlwdlLbpp YhuwipGyGtd MHhnpbipgh (1) pwiwdlbiph hbw,
tipti, ophGwy, Na-h hwdwp pnmbhlp, np 1 +5s=3-A,2+p=3-A, U
n+d=n-Ay:

Uijuihwywl skwwnGhph (hGyugbu Gwl prinp wwppbph) winndwipwd
uwbnpGbpnud ghnymd t htanbgwy wnwiéGuhwnympymbp. uwybynpnd
nthumd 66 dhwyG wyl gdbpp, wjehGpld paypwwnpbih 66 ShuyG wyb
wlgnuiGtinp, npnfg nhwpnu wqhinunwghG pywGnuhG php Yhnfeymd t
ubyny, wijuhGpG Any=x1: Wu winmip Ynyinud b onlpiwl Ywhnb L
hwpnGwpbpgty t hinpdGwlwl Swwupuphny: 2bnwquymd enldwl Yw-
GnGhG wpyt) b nbuwlua hyGwpuGnu:



2. UmMbL-NMEoMU3bL
ontuu2nssnkE3UL aLulusSnUL

h{subu wpnbG Gpyb; t, wwihwlwl shwwnlbph panp uwblpnpughG
qobpp hwlnbu 66 quihu qnygbpny YpyGuwyGhpny (Gpynt’ hpup wn dmn
nuuwynpyjwd qoLp):

Un qnyqtiph hwdwp nhuynud GG htanlyuy ophGuryuthmpymGGahnpp.

1. Qfuwdnp ubiphwjh qotph qnygh wihpuhG pybph wwppbpnipymGa
wibkGuwdkdl t wowehlG qoygh hwdwp L guwynp pjuwGunuwyhld ppdp
ubdwgGbihu wyl wuwnhSwlwpwp hnppuGmd t:

2. UnwohG L tpypnpny YnndGwyh ubphwGhph hwdwp wyn wwppb-
pppnGp hwuwunnmG t L hwjwuwp b giuwynp ubiphwgh wrughG qmygh
wihpwhl pytinh mupptipnipjwin:

UwiywnpuhG qdtph qnijqtph qnympjnip wwypdwGuynpjws b hpwp
Jun dnwn bpym  tGhpghwhwG yYh&wlylhph qnymppudp, Yuwd, hlsaybu
narmGywo b wut, tGipghwlwb yhdwybph Sinpiwonipjudp:

Ujwihwywé dtnwnlbph uwybinpughG qotph Yphiwlwbinpymbp,
lud, np GnyGa &, tGipghwlwG héwYlGbph Stnpywonmpimbp puguumplijnt
hwwp Nyblpyl it GFumgudhpl wnwewnltghG dh Jwphwo, hwiwdw)b
nph EityunpnGG mGh  ubhwiwl  dGluwGpluiwd L GwqGpuwlul
dmitGnGhp: Ubthwliw6 dtluwGhyulw dndtGnb wiwGhghl uwhb:

GlGbny wyl thwuwnhg, np wnndmd mnbdpughlG dhfuwGhjwiwb L
dwqglhuwlywG dndbGunlGph  SEOmpniGGbpp  pwlwwgyud &G, wy-
uhpG' p, =n,h L g, =n, 4y (Ho =eh/2me huwununnmGp Pnph GwgGt-
umfG t), ubthwliwG dndbGnGhphG GnyGubu YbpugphghG pywlummgywd
wndtpGhp, wyuhGpl’ p, =sh Ly, =ou,:

§-0 wljwltghG uwhlwjhl pYwlumwghG phy: {bmwguymyd (ophGwly
CwtinGh L Qbnpufuh thnpdhg) wupqytg, ap o= 2s:

EGbpghwlhwl yh6wylhph hnpmdd AybGphyd m Gumpudhpp pw-
guwwptghG htnlywy Ybpy: Lwlh np LbjwpnGé mbh vtihwlwi Jdb-
fowGhywhw dndtGun, woyw w)l onbdpwyhG dndbGunGhph GHuundunip
ymGtiw npnpwlh nuuwynpudmpnb: Syjw| quuunpiuwdnipjul nhu-
pnud 4 utithwwl dwqGhuwlwl dndtGunh b A, mnbopwjhG dwqGhuwlwl
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jwpwnh tmpuwqatigm ppul Litpghw. npli wijuimy b uwyhli-mnbopugpt
Lhnhuuqx}bgmppuﬁ ttpghw, npgmd |
AE=-p H, - —pH cosO, (10)

pwwdlny, npuntn 6, -n ubthwlwi dYwqbhuwlwl SnikGnh L nighopugh
nuyuh dhol Juqiqud wilynGa t: G1any wib qruunhg, np wiuhwiwi
stununiipnd uyhG-nupbdpuwgh hinfuwqnbgmpywl tGinghwl pnniGnd t
dhwj@ tpynt wpdkp (qotpp bpymul &G), 8, wilymGG mGh ShuyG bpym
wpdtip: Lwih np hujwuwpwyyhn héwyGhpnd 6= 0 Yywd 6 =7, mptid
uyhG6 mntoph Guwndwdp Yupnn t puueundnpdly ShuylG qniquibbin jud
hwywgmquhtn;

UwgtljnpwyhG goh wihph bpljwpnipniGp npnagmd © bpym JhéwyGhph
(UtphG L wnnphG) tGEpghwGhph wwppbpupjudp, L tipk Stinpywd (hGkhG
poynp JhéwyGhpp, www uwblnpughG qotnh phyp YthGtp tpynuhg wlith:
haswhu Goytg, gituuninp uiphwjh uwybywmpuyhl qdtpG wnuewbmd t6, lipp
wunind #zp yhdwynd quGynn owpnplwywl tihjwpnGG whglnud t
wikfwguop ks gh6wl: Oubipbyp L Gwmnuihpp unphupjwd tqwi pd-
gnulity, np s YhdwyGhpp 360 dinpymd, wyuhlipl’ s JhéwlGbpmd ninbonuishb
nuanp L dmikGuGtpp pwgwluymyd &G Fpw hwdwp 72, wghinunwjhG
pywlwwjhG pphdp thnfuwphtyby dp Gop' /- 1, — 1 pulnwghG pyny, npp
Ynpymd L nitopwghlG pwlbumwght phyd U Yupny b plnmily
1=0,1,2,....n -1 wpdtiplibp Ulhwwnp makGwpny wpabl plymGywd
GulwymuiGbpp (7, =17 s JhGuwl L wyl) Yunwbwbp. np /=0 wpdbpp
hwiwwywnwuiuwlnd t s yhawyhG, /= -0 p yhewyhd, /= 2-p° d hSwyhl
Lowy b Wyuwghuny, mnbopwiht dbuwipufui b dwqthuwlwi dndbim-
Guph dbompyniGGLpG pliymbmu b p, =M W g, = luy, wpelplbp:

UbthuslpweG L ninbdpwjhG dndtGmGhph qmquihbin Jud hwijpngniqubbn
nuuwynpnipymb mhgnn Yh&wlibpp Yuwppbpli hpwphg ny Ghuyd
tGtinghuyny, wyk nhy (qnuswpuhG) dnibkGuny, npp ny Juhun pywGuwhG
Unntigdwdp Yuphbth t Ghpluyuglhy j= p,+ p, nbupny, huy jphy dnskG-
whG hwlwwwinwufuwinn  pwGuughG phip, npp Unygymd t GhpphG
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pywGumughG phy, j = !+ s wnbupny: ULl owpnhlulwb tYnpni wwpmGw-
ynn wwnndGlph hwdwp 7=/ +1/2, pugh s yhGwyGkphg, npwtn j=1/2:
Wn yh6wyGhpG hpwphg wwppbpine hwdwp yh6wyh  funphppuhzh
(niunh) GhppLh we whlgniGmy qpymy t Ghpphl pywlmuwhG pyh wpdtpn:
Wuwtu, ophGwy, 4P, Guuwewymd t n=4, /=1, j=3/2 (qmquhln
nuuwynpyuwompymb): 4Py, Guuwynmd t n=4, /=1, j=1/2 (hulw-
qnuquhtin qwuunnpwdnipymG): ConhwpnipyniGp sluwpnnbint hwiwp 1/2
t qpymu Gub § Jhwylbph hwdwp: LY. 12-md phpdwd b Gunppnidh wnnidh
hGwpwynp tGpghwliwb JhdwyGbph uubdwl quuinp pwlnwihG pyh
n < 10 wpdbpGhph hwdwp: dhdwllbpp uunnlbpwd &6 hnphgniwiul
Jup6 qotpny, npnGg YnnphG qpywd t tunphpnuGhyp: Yhéwyh tGtpghwa
nppynud t q0h nhppny nuquidhg muynnmipjunip (GYwpmd dwugnwpn sh
wwhwwijwd): Lunphmdh wnndh oupnhlwljub btipnpnth witiwuguon
LGtpghwlwG yhewyp 381, JhdwlG t, npp Yngjmd t hhdGulwi: Uluguo
pmnp YhwyGbpp Ynyymud GG qponud: Uhibdwymd Gwd GG onipiwl
YwlnGny pnypuwpyny wigmiGhpp L npubg hwiwwywwwuuwbing wihph
tpljwpnipymGatipp (phip qotin): Uubtuynud & JhSwlGtph Stinpnudp hwpdh sh
wnGywo, pwih np win JhdwyGhpmd vwyhG-mubopuyhG thnpuuqnligmput
titipghw( ywwn thnpp t:

Qfuuninn ubphush U tpyponpn YandGuyh ukphw@tph qotph YplGuw-
YJuwGmpjnilp wuydwiwdnpwd b dhwyl p JhdwyGhph stinpminy: LwGh np
Lpypnpy YnniGwuyh ubphwjh qobpk wpwewblnd b6, tipp Lkiunpntp nplt #s
yhSwlhhg wlglmd b wdéhGugwop kp yhtwl, www wyy YnyGwybbpp
wuwiwiwynpwd YhGhG shwyG Ap Jh6wlh Shnpmudng L popnp YnyGuwy-
Gtph hwdiwp wihpwjhl pybph wnwpptpmpymbn YihGh Goylp: Sfuwnp
ubphwjh YpyGwlyGhpé wnwewlimd GG wwppkp p YhdwyGhph Ghnpdwb
htiwlaulipmy: Uwluyl wikGuwdbd Shnpmd wnwowlmyd ¢ wikbuguon p
yhGwlnu, pwGh np nnbopughl nuynt wyn Jhdwlmd wikGwdtot b Wy
wuwndweny b qifuwinp ubpphwjh wnwehG YnpyGwlh unhpwyhlG pytph
nwpphpmpmGa wibGunikoq k:
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UY.12. Lwinphnush winndh tGpghwlwG yhGwlGliph utubiwG

43




QGwhwintip vwhi-mnbopwihG Yhmpwgnbgmpjub tGepghwi opwo-
(wliwG wnndGhph hudwp: pw hudwp wigGhlp wyd YanprhGuwnwlwb
huniwlwpgh, npunbn btywmpnGa6 wlwnd t, huy dhenyp wwnunymd t Gpw
mpop  (GY.13): Uhemh upnnyunny wwpiwlwdnmwe [ pewGught
hnuw(iph dwqGhumlubG nuwng

H = (11

3]
(.(l"

npntn ¢-G jnyuh wpwgmpmGi b Juimnuimd, a,-p’ tklipnpnGh p-py
nunboph pwrwihnp' a, =hn? / mZe* : Ze thgpny dhonijh uwntinowd hn-

LL.13. Uhonilyh 2wpdnudl b EYwpnbh hEwn

Ywwywo ynnpphlwunwlwl hwdwlwngned
uwlph [ =Ze/T, wpnwhwpnmpymbnp (T,-p #-pn mnbtopny titnpnGh
wwnunimb wwuwpplipmpymG6 t) mbnunpbinyg (11) pwlwélmyd L oqunytiny
LiilnpnGh piwymvph dndbGnh pJuGumugiwG maj(o,, =nh wwjpiwbhg,

YJuunwGwbp

Hy="" o= n="r (12)

(10) pwliwdlod wbnunpking cos@, =11, u, =, =eh/2me, hGyuhu

Gwl H, -h hwdwp vnmugqwd (12) pwlwdlp, junwlwlp uuhG-ninbdpughb

thnhuwgntignipyjul tGbpghwgh wpnwhw jmompymdp’
eh Zenh _ mZ’e*

2

Z

AE, =~ PYY 20‘2_3
2me cma;, 2hn n

; (13)
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— a=e*/hc=1/137=7,2973-107 dtompymlp Yngymd b uwyhG-

nunbopwhd thnfuwqnbgnmpjuG jud Gnipp juenigudph hwunwnma:

UwhG-nutidpwghG  thnluwgnbgmpyuwG  hupjundwdp  tGhpghwjh
62qphwn wpnwhwjnmpinl epuoGwlidwi wnmiGeph hwiwp wnwghy t
@, vppwyp: Wa mGh htinlyw) mbupp.

r
24 252
E,,j :_mZ’ez 1+a VA 1 ~_3_ : (14)
2h°n n 1 4n
J+§

PwGwdlpg htwmlmd E, np Gtnpywo yJh&wlGhph tGhpghwGtph
wnwppkpmp)mGp hwdbfwnwywi t A dhiompjwlp L \npp upqupyny
wmwppbph hwdwp wyl Qwan thnpp' 10° td-p upgh dkompyma t: Uyn wunn-
Gwunny 9pwdh winndh vyblwpmd YpyGwybbp 3G ghnymd:

Ujywihwlwl dbnwnlbph hwdwp (14) puGwdlp Ghpwnth b dhw)G
opn YtpwujwhndGbpny, uwyw)G dbhnpywd JhéwlyGbph LGhpghwGkpp
wnwppbpmpjwl Juifunuip a’z? dkompymGhg sh hnhudnud: Wuybu, qfuw-
ynp ubiphwjh wnwehlG YnyGwlhh tpym qotph wihplhph tpjuwpmpjmGhtph
wmwppbpmp)mGGhpp Gwwphmdh (Z = 11), amphnhmdh (Z = 37) L giqhouip

(Z = 55) hunfwp Yuqimd &G, hwiwywnwuuwGupup, 6A, 1484 1423 A:

UtuwunwGph Guywwnwyp
WwwnwGph Gyuwwyl t mumdGwuhpt) Gwnphmdh wnndwlywl
uwljnpp Swrwquypiwl ntuwlhh nhpnypoud:
UzuwwnwGpmd npymd b Gpym fulnhp.
tuGnhp 1.
1. Opnpbty Guwwphnwh nhoynn uwbuopughG qotph wihpGhph plw-
pmpymGGhpn:
2. Npnpby wyn qdtph ubphulwa wuwnywlhbmpiGp:
3. Npnyty s, P udyh6wyGtph takpghwGbph pywGunughG mynmuiGhpp:
lulnhp 2.
B1Gtiny Gwwnphmih YpYGwlwl gotph hwdwp hinpdGuljuwblnptl unwg-
Jwd unhplGhph tpwpmpymGaiph wpdbplbiphg, hwyywpyt) uwhG-mnb-
Opwjh@ tinfuwqnbgnipyw tikpghw:
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Uchuusuueh uusSurvuL wurap

tuGnhp 1.

1. YM-2 dhGhpwlqsh dnmunph @htnpp ymuwynpl) ulGghfuyhG pudugh
inyuny, wjlmhbtwb, oquuytiny ulGnhyh uwblwnph btplwgnn qotph
hwynGh wihpGtiph GpywpmpimGGtphg, wunmh§wiwynpt) dhGhpwiqsh
pupniyjh gmgumGpGhpp L junmghl) nhuwbpuwhG Ynpp:

2. YM-2 tshGtpwGqsh Stnpp ymuwynpt] Guwwphnuih pudwh nuyyuny L
nhuwtipuuyhG Ynph oqnipjunip npnzby Guwnphnuih uwblpnph ponp
plwgnn qotph wihpGbph bpljwpmpymGitpp:

3. Oquuitiny Guunphmih wwnndh tGhpghwlywG Yh6wyGhph uputniwjhg
(GY.12)" npnpty wyn qotiph ubiphwlwl wwwnfwlbimpmbp L qifuuninp
pywlmwyhG pytiph hwiwwywnwuhiwb wpdtpbhpp:

4. Oquuytiny (7) L (9) pwGwdlbphg L tiGEmY qrluwynp ubphwjh wnwehG
qdh (k= 3, n=3) L bpypnpn YnniGwyh ubphwyh tpipnpn oh (=3,
n=15) thnpdmd ywthywd wihph Gpljwpnippul wpdtpltphg’ npnpty s L
p yh6wyGhph pyuwlwmwjhG nuynmudGhpp:

S. Oquuytiny (8) pwGwdlthg L wnwehl YaniGwyh ukiphwyh tpypnpn qoh
(k=3, n=4) thnpémi sunhjwd uyhph tpywpmpymGhg npnply d
yYhSwlyGhph pdwGunuwyhlG nunmadn:

6. <wpuh wnGbm|, np Na-h wunih wewehG hnGwgdwl tGhpghwG’
Ei=5,1td, npmpty A, pywGunughG muynnuip’ ogunytiny

B me* 1

"ot (n-4A,)
pwlwdlpg:
ulnhp 2.
Oqujtymy AE = he/ A, — he/ 2, pwlwdlhg, npintn A;-p b Ao-p YnplGw-

yhf wwwnlwbng qdtph unhph tplwpmpymGGhpG GG, hwygwpyly vwhG-
ninbopwyhG hnfuwmqnigmpyul tGhpghwl b wyl hwdbtdwmnty  (13) pw-
iwdlhg htinlinn wbuwljwb wpryynlph hbw;
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10.

11.

12.

13.

usntanauuuu 3urser
b°G; ubphwGbp 66 nhuymd wijwhwiui Shnwglbpp sybljopmd L
ppwlp h°Gy GhwlmpymG mGEG 9pwdGh wwnith ubphwGtph htwn:
bh*Gy thwuwnbphg U nuunnnmpymGGhphg GiGEny wijwihwywé shwmwnh
wwnnip Yuwpbith t GdwGkghat onwdth wnndhG:
P°Gs wuwwdwnlibpny £ wiwihwul dtinwnh wnndh LGipghw nwp-
pbpymd 9pwdGh winmih tGepghwshg:
b®Gy pwGwélng t Gipluwiwgynid wjwhwlwl Jhmwnh wnmih tGbp-
ghwhwG wwhlpnpp, p°Gs ¢ pdwlunwihl mgmgmip L hGm® t wyb
Yyutujwd wqmintumuhb pyuwGunwjhb pyhg:
Pwgunnpt] wjwutipdwb Yypwgnedp:

. N°p pYwGmuyhG wlgnuiGipny GG wuypdwiwynpjuwd gjfuunnp, wnw-

ohG L tpynpnpn YnnuiGuyh ubphwlbph uwhlpnpughG qotipp: nydwb
pGswhuh® YulnG wmbnh otlh wyg wigmiGhpp hunfwp:

b*Gswhu GG npnpymd pywGwnwghG mggnudGhpp s, p L d Yhéwllkph
hwdwp:

b*Gs ophGwsunhmpimGibp 66 nhwnymd uguihwiu dhmwgh grluw-
ynp L nqiGuih ubiphwGtph vubilpopughG qotph YpyGuyisph hudwn:
bmnd b yuwywmbnud QyhGpbyh L Gunquihph qupywop: h°Gy thn-
huwqntignipjwb htimlauGp t tapghwlwb YhéwlGliph dtnpauip:
blywyb®u t hhdGuwynpymyd s yh6wlGhph Sinpywd sihGhp L nnbopuhG
pjulwnwhl pdh wihpwdtynmpymbn:

h°Gy ¢ GupphG pywlwwghG php, qpbi Yh6wylr lunphppwGhyp, pw-
guwnnl] wnwppbp ubphwbph YpyGwllbpp hnpény pghndwd oph-
Guigwthmpym GGtpp:

b6y nuwwnnmpmGGiphg Wby Ywpkh bt qGwhunnty wyhG-
nukdnuhG yintuwqnbignipwi tGtpgpwG:

blywybt®u Ywpkh t thopdGwlwGnpbl npnply uuthG-mnbdpughG thn-
Juwqntgmpjwé tGtpghwad:
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UchuuSuue 4

Erunk OMShyu4UL ELELUSPNL NFLESNN
usnuk UMGLSrk NFUNFULUUPPNFUC

StuuuuL Uuu

1. USNUP JdELUSNruyudL unasLe

Lthmih wnndp Juqitwd t +2e (hgp niGhgnn Shomlhg L Gpw ympep
uypumunynn  Gpym  EiwmpnGGtphg: Poph nbumpymGp Yhpwebh t dhwyl
opwoGwliwb (dhYy tihjnpnG niGlgnn) wnndGhph hwiwp b wpnbG Yhpw-
ntith st hijhnudth wwnndh hwdwp, pwGh np dhhg wyby blunpnGGhp wwnpm-
Gwynn wwnniGhpmy, pugh dhomy-tithmpnG YmynGywb thnfuwgnbgmpym-
Ghg, wnluw t Gwl buunpG-ttjunpnG YmnGyub hnfuuwqngnipymbp, np
tiiywnpnG-Shemy thnhiuqnigmpyub Yupgh t: Mtwmp t GYwwng mGhGuy, np
wikG dh LtjwpnG mGh nnbopwyhl dhuwGhijuiwi L Jwqlhuwlwb
unitinGln, muwh gqnympni mG66 Gk mntopwihG dndkGnGEph thn-
fumqnigmpymGatp: Pwgh npuihg, wikl dh bEywmpmi odnywd t utthu-
YwG dEuwGhiuljwi b Swqbhumful dnitGunibpoy, ninnh gnynipymb mGaG
Guwb uwyhb-umhGuyhG L uyhG-nnkopusha thnfuwgntgmpmGGtp:

Swlijugwd wwnnimd dhyw gbpwlynnn b Shemy-bitpnpnlG YminGpua
dqnmipymbp, wjwubu wwnndp juymb tp (h0h: dhpp puwpyiuo tGwgumd
thnhiuqpigmpymGGiph hwpqunriwG wihpwdbymmpmbn Juiujwd b wnn-
th Z ywpqupyh wpdtphg:

UdkGwupunq ntiwypp, opd ppwlwluwimd bt hwitidwmnwpwp tdimpp
Jupquphy mGhgnn wwnniflipond, wyjuybu Ynswd Gopdwy Juwl b, Gpp
tiEyunpnG-bibnpnG yoynGyut ynfuwgpbgmpyui tGhpghwl 6o t uwghG-
nunkopwihl  thinfumqnignpjwl  tGbpghwyhg: UGd  Ywpquphy mékgnn
wnniGipmy qpwlyynnng bt nunGmy uwhG-mnbtopwihG thnfuwqnbgnipymbp,
L wikG dh EbnpnGh gmiwpuyhG dndkGup thnfuwgnmd © gnw bbhnm-
poGGtph quuiwpwhG dndbGmGtph htn: Wnwhoh Yuwwp Yo tj—7 huy:
Uhehl Ywpquphy mGhgnn wnndGtpmd ppuipuGuimd 66 wybh pwpn
Shewlyjw) Yunytip:
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Lnpdw) Yuugh hwiwp Nuuutith Ynmihg. wipwd £ wnmmih wjuwtu
ynsJwd ytyunnpwtpuG dnnbm, npp yipupbpmd b owgl bblinpnGGaphG,
npn6g wnughnGwp JhGwlGkph tGtpghwGhph wwppbpnipimbd oupnh-
ywywl whpoypmd b (owwhlpuyul tbpnpnGGip): Wu wupdwihG pw-
qupupnd 66 wnndh wpuuphG L hwSwlu phy jjpuwgdwd punulph
titiyunpanGGpp:

Wwnnidh yuyunpuiwa dnnbih hpdpnud pGljwo b6 htnbjwy npmypGhpp.

1. Umnnidh pmop owpnhiwhwé tithwpnGGhph vwhlbpp quuwinpymd
kG Ywd qmiquhtn, wd hwiwqmqwhtn L gniiwpymd b6 Ybhjmnpuwybu,
uuhGpG’ S =ZS,-: Lwlh np hthwpnGh wyhGp 2/2 b, wyw gouiwp

uwhlip YhGh wnipnng pi| wlqwd %, bpb hkywpnGGhph phip qoug t, L
yhuwwipnng phy wqud 7, tipk tilnpnGGtph piwjp Yl t:

[S| =hS,, npmtn S, dEdmpjmGp Ynyymy b wwnndh vyhGuighG pYwd-
wwyhG phy: Gpym LeynpnGh ghwpmd wyl Ywpnn b ohGbp 1 (uyhGhph
qmquwhtin uuwynpmpjmb) Jud 0 (uyhGpp hwjwgmguhbn quuwynpm-
pymG): bpbip tiwmpnGh ghwypmd S, =3/2,1/2:

2. Uwnndh pnnp owywhiuwlwl biEwpnGGeph mnbopw)hG dndbGwnGbpp
qmuiwpymyi &G Jujunpuugbu, wjuhlpG L=Zl,: Uwluw)i mntopwjhG
undkbwnGph dhel pnyjwnpbh b6 Shwyl wyl wlyniGhlipp, npnGg ntivg-
pmd gnuiwpl wdpnng phy wlqud A t OppGwy, kGpwnpklp ‘1H=2h,

Ilz| =h: Qodwp dndbGup yupnn b by ;L[ =3h; 2h; 1h, hGyutu gnyg E

2h h
———— |L|=3n
I, )
2h
fl \L|=2h
2h
2h
Lok L =h

LU.14. Ninbdpwyhl dndkGwnGbph gnudwniws ophGuwyGtn
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npwd  GY.14-mu: |L| =hL,, npmtn L, dtompymbp Yngdnud t wwnmh
mntdpw)hG pywbunwjhb phy:

3. Uunndh uwyhlGuw)pi U nnbopwyhG dndtGunGhpp qgmiwpdmd b6
JEunnpunybu, wyuhGpG J =L+ S : Uwlw)G poygjunnptih k6 L-h L S-h
thol Uhwjh wyl walymbGhpp, npnGg nhiwypmd J-G unipnng phy whqud # t'
qnijq piny tiiywpnGbph nhypmyd b Yhuwunipnng phl wlqud 7° YhGn
pUny titpnpnGGtph ghypmd:

|J|=hJa, nuntn J, dhompynilp yngymd t wwmndh GupphG pywi-
wuwyghG pm|: Wipnne wnnmih uwhl-mntopuyhG thnjumqntigmpjwG tGhp-
qhwl, wjuhGpl’ gmiwpwihG uthwliwl dwqlhuwlhwl dndbfiwmh L
qnuiwpwyhG  mpbopwyhG  JwqlGhuwlub nquanh  hnfuwgnbgmpyut
tatnghw AE =—-poH,; =-pugH, cos(SL) : AE-h hGwpmmninp wpdtpGph
phdn, npp Ynpmad b ghswyh dmpunpupinwijulnpimt, hwquuwp t L LS
JywnnpGhpp dhol. hGwpuynp poypunnpbih wiyjmGaeph pyhl, wyuhlpl J
YtYwnnph hGwpuwgnp wpdbpGtph pyhl: J,-h hGwpwinp wpdbpGhpG pGljwo
G0 (Ls+So)-h U (Lg—So)-h shol: MipkdG, hGupuninp wpdbpGtph php
(Smpnhuy inwlutmpymbp) 25, + 1 t, pwgh L, = 0 ghwphg, tpp J=S, L
tabpghwjwl Yhtwmlp tnpwd st:

2. 36LhNFUP USNUP UMGLUSMre

Gpym owwnpyuwlwG thywpnG mbhgnn wnnniftphg wdkGwuupg
uybpopG mGh hhhnudh wnndp, nph Gpym  EbjopnGGEph  wwhGhpp,
hunfwdw@ Ytljmnpulwl donbijh, Juwpnn 66 puuwynpgb] hpup qmquhtn
Jwd hwiwgmquwhtn, L, hwiwyuwnwuwlupwp, wnndh  wwyhGwghG
pywwnwghG phyp’ S; =1 Yud S, = 0: Mptdl, wwnsh mntdpwjhG pywd-
wnwhG puh L, wpdtiph nbwpmd Gipphl plwGnuhG pifp’ Jo = L, + 1, L,
i L, - 1, tipt S, =1 (pwgh L, = 0 nhwphg) L J, = L,, bipk S, = 0: Mupq
t, np wwnndh tGepghwl Ywhnjwd b Gpym tikwpnGGuph m L 7y qijuundnp
pjwGuuyhG pitphg L /; m % mnbopuhG puwGuwghG pytinhg: Pwgh
npwihg, wnmind uwyhG-mnkdpuyhl hnjuwgntignippub tahpghwl Ywpu-
ywd t L;h W S;-h wpdtpllphg U Gpwlg dhol wGyymGhg, niptd b J,-h
wnpdtphg: Ujuughuny, hthmih wwnndh E = E(ny, my, 1y, b, Ls, Sa, J,) thtp-
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ghwd Ywiuywo t jnp pywGuuhl pytiphg: Uwlw)G GnyG wnndh tpyne
tiblywnpnGGtph dhwdwdwluljw gpgniwb (hhdGwlw6 JhGwihg hwihn)
muuéwlmGmpmp  gngeywd  Yh6whh  ntagatpjwG  wwn  thnpp
(10-8+10-9 Y) (htm wwwndweny suwthwquig thnpp t: MpbdG, gpgeiwd L
SumuquypiwG nupnd wnndh tiknpnGGiphg dEYp (Yuplnp 3t npp)
dhpn  quiynmi t bhtGwlywl ghéwymd, wjyuhGp m=1, =0,
Lo=h+h=h u E=Em,L, Sa, J2): GwqutiGp htjhmdh wwmih hiw-
punjnp Yh6wyGtnh wynwly: Qqgpgnjwd wnmih tplypnpn ttYwpnGp Gny G-
whu Yawbdh n, = 1, L =0, L, = 0 Jh6wynud: Unwohl qnqnywd yhéwyGtinp
ny=n =2 Jh6wyGtpG tG, npnGg phjp hwdwuwnp k lgh: bpnp, tiph n=2,
wwuw L;-6 Jupon t plnmGp 0 (S yh6wy) L I (P Jh6wy) wpdtpltipp
(hhztigGtlp, np Ly =/ pywGunuhG phup Ywpon b pGnmGty 0-hg 7 — 1 popnp
wpdtpGhipp): bpp S; =0 (uwhGtpp hwiwgniquhtn 46), J; = L, GnyyGugbiu
jwpnn b pGgmGh) ipym wpdtp’ J; =0, 1: Wyn kpym hGwlGhpp GwGwly-
ymd &6 25, W 2P; funphppwGhyGpny: Wyuntin wnwiehl phyp’ 2-p, qriuuwninp
ptwGumughé pyh wpdtpG t, L,=0 yhGwlp Guwlwlymd t S wwnny L
ynsymd t S ypwly: L, =1 yhowyp Grubwyms &6 P-ny, L, =2-p° D-ny,
L,=3-n Fny L wyl b wijwlmd &6 hwiwwywnwuuwbwpwp P, D, F
yh6wyllp: Upuwtu, n=2 L L, =0 yhdwlyp Gubwlpmd t 2S-ny, n=2,
L,= 1 yhtwyp 2P-ny Ln =4, L, = 2 yhdwyp 4D-ny: lunphpywGhyh Gippuh
we whiyymbmyd gpymd t J-h wpdtpp. ophGwly’ 28 -n Gpymi t n=2, L, =0,
Ja=0 pywlunuhG Yhéwyp, 2P0 n=2, L,=1, J,=1 (h6wlp: Lnyh
n =2 ntypmd, tpp S, = 1 (uughGbpp qmqwhtn &G), wyw L, =0 nhupmy
Ja=Ls+ 8, =1 yh6wyh tunphpnwbhyp YihGh 28;-n, huy L, =1 ghiypmd
Ja-6 Yupnn t pGgmGty J,=2, 1, 0 wpdbpGhpp: Uy yhSwyh funphpnw-
GhyGlipG GG 2P,, 2Py, 2P, :

dhswyitph GrulwymdGtpp npny pliwypbpnud YpyGgmd GG: OphGwly,
2Pi(n=2,L,=1,J,=1) iwlwymip Jupwpbpmd t wnndh Gpym wwp-
Ptp YhéwlyGtph: Unweht Yh6wy, npmy tpym Ljupnlitph uwyhGpp hw-
Yuqmquhte t6' S, =0, L bpypapy ghéwy, npnud uwhGbpp quiquiktn &6
Sa=1,L8-h mntiopwyha SndbGunh htwn Yugiud wlymbp 120°t, LJ, = 1:
Sa=1,L,=1 ntiwpmy J-G Yuwpnny b pGymGh; tpbp wpdbp: J LS Ytljwnnp-
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Giph Yuqiwd whlyniGGtpd 46 0°, nph ghwpmd J, = 2, 120°, nph nhupnud
J,=1 L 180° J,=0: UyuhlpG S, =1 yhéwlyGhpp wphuytn (tmuyh) 66,
huy S, =0 yh6wlGbpp' uhGqitn (puwyGuuly): Wyn yhéwlGhpp mwpphpiim
hwdiwp funpbprwGhyh wueh YephG dwju wilgmGmd gpujmad t (25, + 1)-h
wpdtpp, npp S, = 1 giypmd 3 t, puy ;=0 gypmy® 1: Clnhwbmp nhw-
pnud Jh&wh funphpruGhyp wypuntipdm n:‘HLJ wnbtupny:

Zbihmih wnndp pmnp hGupwydnp tatipghwluwG Jhéwllbpp phpud
L unnpl npywd wimuwymd 7 < 3 wpdbplbph hwdwp:

5,=0 : 5= 1
n o L, : ,
j J, I wlOwlynid | J, | Grwlwlymad
| . R
R s,
i L | |
' R i N
’ 2 | 0 ] 2'S, i | ‘ 2°8,
R L 2p,2p 2P,
|
T R R { 1 3,
Dol [ I U} 2.1.0 ‘ 3Py 3P, 3P,
L 202 3ps Ly 33, 3D,

3.2
1 : : |

Unynuuwlyp Gymd t, ph hGswhuh tGbpghwlpwG yh6wlhGhp GG hGwpwynp
htthmdh wwminud b hGsuhuh bugnpnwljwloipjunip GG wyn yhGwulyGhpp
nwuwynpwo: GiGEny npuGhg, Yuwqiklp tGapghwiwi Jhdwlybtph nhw-
qpud (GY.15), npnud mmjwd GG YhGwlGhph tGhpghwGbph donmudnp wp-
dtipftnp: dhdwllbph tGhipghwGhph 67qphwn wpdbpllipp Ynpnptlp thnpd-
GwljuGnpbG, Gyitiny htithnuih wwndh uybkljnphg:

<Ljhnuif wwnndh uwhlpnph hopdwpwpuljul mundGuuhpmpmbhg
hwjnGuptipgt b tpym wnwidGuwhuwnympmG: Unwehl. uwblyunpmd nhwn-
ymd &6 dhwjG wyGwhuh vyblmpughG qdtp, npnlp hwhwujumuuhouind
t6 YJwy dh uhfgitn Jhéwlhg dh wy uhGgbn fhéwy wigdwbp, jud dh
wphyitin Jhéwyhg dh wy wphuyygtn yhdwl wGgdwlp, bk sjw ny Gh
uyijmpuyhG  ghd, app hwdwupunwupuwimyd o wphytim  YhSwlyhg
uhlgitin ghéwl Jud hwljunul wigdwGp: Uwyblnpl mGh wjGuhuh ntup,
YJupdtiu wnndGhph dh dwup wwhu b uhGgitiw, hul dymu Ywup' nphwyibn
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LU.15. 36hnuth tGbipghwywb SwiwpnwlyGbph nhwgnuws

qdtp: LmyGhuy Ywpdhp Yup, np pmpjwb ke qnympymG mGh Eplm nbuw-
bk hthmd® wywpwhbihn (GhuyGwl qotp) L oppnhtyhmd (nwyh qobp):
Gpypnpn. uwblpmpmd pwgwljuymy &6 wyG wwyblnpughG qdtpp, npnGp
hwiwwywwnwuhnwGnd G6 nplt qpgnjwd Ypdwlhg 1°S; Uh6wl whgiwbp:
UyhG-mnbdpuyhG thnhuwgntgmpymG tGipghwl yuwhjwd t wwpph
Ywpqupihg (AEs~Z*), muwnh hbjhnush (Z=2) wwndh uwyblnpmd
wnphwtwnh qdtiph wihph bpljupmpniGGtph wwppbpnpyniGp zun quopp b, U
unynpwlwG uwyblpnpughG uwppbpp bnjwhh wowGahG qdbpp sb6 galnud:
ClnhwGmp qotipny htijhnudh wwnndh uwblnphG (w6 vwyblnp nG6G
Wt owwhlywlwé biblunpnG mGkgnn payap wwppbpp hogugluwghwlwG
Stnwngbpn, ghtyp Juwndhnudp, muwnh qphiph Gniy6 ophGuywihnipiniG-

(W)
3



Gtpp, bhiGwlwlntd’ vhGqnwihG L wphyiwugh6 Juemgywdpp, nhun-
ynud kG Gul wyn winnmiGtiph vwytinplbpma:

Wu wphuwumulbpmy nmundGwuhpdnid & Juwngdhmdh uwblypopp: G-
dhnuih Ywpguwphyp' Z =48, muwh vwhG-nnbopwihG thnjuwgntgnpnut
taipghwl Yuwnihnuth wnndmd dh pwGh hwpnip wlqud dkd b, pw
htjhnuih wwndnod:

Uz2huwwnwiGph Guywunwyp
Uyu wphuunnwGph Guuwunwyd k.

1. fipnzt) Yunihndh uybfwph wmbuwGhbh Swund nhngon swblinpwhG
qdtiph wihph tpywpmpniGGtpp L, oquujbim] tGapghwlpwb YhewyGhph
nhwqpunihg, ytipdwlty w)n qdtpp:

2. Gilityny qifuwnnp utiphwyh wewehl tptp qdtiph wihph bplwpntpymaG-
Gtphg" npnyty uwwhG-mnbdnpwyhl hinfuwqnlignipjul tGpghwl Yuwn-
dhouif wnninid:

3. dwibfunnby Junihnuth unandh qjluwgnp ubphwgh wnwehG wphw-
tiinh  wyhl-nntiopuihG  topuugnbgmppulG  EGipghwG  Guunphndh
wundh qifuwynp utiphwih wnwehG YpyGwhh uwyhG-mntdnuiihl thn-
fuuqntignipjwG tGhpghwsh htwn:

4. uinqyty, np wyn EGbpghw6 hudbdwwnwlwa t Z*-h6:

UctuuSuueh yusuruvuv wurgpe
Wnwmwbpn yunwpdnd © Uprewawlp 2-nid wpwd Jupgm:

usntannuyus Iurser

1. bhGswhuh® thojuwgnbgnipymGGip b6 qnpomu dbihg wyby owunpyulywl
HtlwnpnGGhp mGhgnn wwnnd Gbpmad:

2. N°p a6 t Ynpdmd Gnpdwy Juiw:

3. fJunlby ytiymnpuluG Sonbjh Gpbp hhdGwlw6 npmypGhpp:

4. Pw6h® hGwpwynp Gipwdwipupgurl bt wnwewlmy vwhG-mntdpwh
thnfumqntigmpjwG htnlwGpny:

5. hGm”® t Guuuuiwhwpiwp uwwblpnpughG qdtph  wphuybnwyhG
Luwnnigwopl nwundGuuhpty junpthmdh L ny ph htjhnuih wnndh
uwbilpnpm:
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StuuuuL vuu

Upwnwphl dwqGhuwlwl nwzwnh wqpgnmpiminp inyuh Ypw hbww-
ppppnt & ginku U.dwpunbjhG: 1896p. M.Qutdwhp thnpdm] hwpniwphntg
gwgGhuwlw puums wmbnunmwd joyuph wnpymph  Swnwquypdwi
uwghlpnpuyhG gotiph Stnpdwd tploypp (26bdwh tploygp):

Ll 16-md wunnybipdwo b QubdwGh thnpdh uhubdwl: Hjwpwing-
Ghuh pubnGph dhol untndywd punjulwbuypug hwdwube TwqGhuwlwd
nuyomy  wbtnugpdud C myuh wnpmph wnwpwd Swnwquipmil
nunymd k S uwyblwpuyhG uwpptpp Ypw, npnGp gpulgmd &G Gpw
uytijnpp: UwqGhumljub quynh mngnipjundp wwnwuoyng (oyup wwblnph
Yhpwotim hundwp dwqGhuh pltinGhpp quznh nunmpjudp Junudiywd bi:

[ZZ:::::'Z\ C (24:::": ‘ fi
IR —

H 411 t4444 4
W W

s

LY.16. 2tGiwGh thnpdh upubdws (C (nyuh wnpynp, S
uwblnpwih vwpp, W Ehunpwiwabhuh thwpntplbp)

®npdtiph wpymGpnd SwqGhuwYwa nuynnd dfrebud uugbijnpu)hG
qotinh Shnpdw( hunfwp unwgyty G hiwnlyw) ophGuywthmpymGGtipp.

. UwgGhuwywG nuynhG mnqubwjug nigqnipjudp wwpwdlnn Gwnw-
quypiwl vyblnpmyd jnipupwGsynip uwbinpughG ghd (Vi) Shinpynud k
Vi—Avy, i WY+ Av) hwGwhimpymGahpny U qdwylnpbG pLnwgud
tnbp punwnphsbbiph, pln npmd hwewhmpuG Avy thothnfumpyméGp
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hunibfwnwlws b Swolhuwlwl quynp jwpwompjuipy Ay ~H
(GY.17, m):

2. UwqGhuwhwl@ nuwiwh mynmpjudp wwpwdjnn Swnwqupiwl
uwbynpmyd jmpwpwGymp ghd (V) Gnpdmd b vi—Avy L v+ Ay,
pununphsGtph, huy ytniwd’ v; hwlwumppudp, pununphsp pugw-
Quynud t (GY.17, p):

H
— O¥/i
H=0
(0] (0]
| | Hz=0
(¢ n (%] o o
v—Av v VAL v—Avg v=Av,
w P

LL.17. UhwjGwy uwblwnpughG qéh stnpnuip dwqlhuwlwi nwownmd
(QGkdwhh Grpdwy Gplnyp). w) nyup wpwdiwh nunnotpntGh nunpwhw-
Jug b H-pG, p)inyuh twpwédwh ninnnip)nip hwopGyGnud £ w)G ninnh hbwn,
npny nunniwé b H-p: 8nyjg b0 wipdwé Gwl pwnunphslbph plbinwgniiGbpp:

UwqGhuwlub nuanmd dhwylwl uwybiunpughG qotph Shnpnudp
hwynbh b npuybu Qbtidwbh Grpdwy Yud wpwpg plngp:
UwgGhuwlwG nupumy §p§buwl uwblpnpughG gotph einpiwb hwiwp
utnwgyh) kG wy; opplwsunhmpimGhabp.
1. fomy dwqfhuwlwl nuanmy, tpp Avp <<3v (Swf YpyGwhh bphm
qotinh dholi pGwlwi Stnpmud ), YpyGwyh qotiphg dkYp Snpymd t 4,
Yy gmup' 6 pwnunphyGiph, pln ppnud Glinpdwl  ywihp'
Av=tAv, -a/b, npmbtn a@-G L b-G ny ko, wipnny pytp LG:
Uymghuny. YpyGwyp danpymd b 10 pwnunphyGhph (G418, w): Oy
dwqlhuwlywl ngupmnmy nhwnynn wjuuhuh chnpnud@ wijwimy GG
Qbbdwlh windw] Yl pupn bplogp:
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2. Mdtn SwqGhuwlwl puznmd, tpp Avy > 3v, InyGwyh bpym qdtph
thnfuwntG ghagmd t ptip ghd (pwnuinphy) (Gy.18, p): UwblwpuighG
qotiph Snpiwd wju nkwpp hwjpnGh t npwbu My bG-Lwlh iplagp:

«— O0V— H=0 «— dv—>
Av v—Av 14 vtAvy
w P

LY.18. UpYylwly uwbywpwihG qdétiph Gtinpnudp. w) pniyL
dwqlhuwywh nwywnid, p) nudtin dwqbhuwlwb qwwnntd
(dv -0 YpYyOwly uwbywpuwihG qéh pOwlwh (wybnip)ncGGt)

®npdp gmyjg L tunhu, np tptip L wykth qotiphg punjugud Ynipmpwy-
tbinGiph hunfwp Swqlhuwlw6 guymmd nmnyng  wybinpuyh@ qdtph
tnpdw@ wwntpGbpp ywwn wyfbih pwpg wnbup mGbG, munh wju
wbuunnwpnud k6 pGGuplynud:

LnrsL8h StEunt@3NkLE
QtdwGh Gnpdwy Gplnyph wbumpymip Swyb; b LnphGgp biGkny
nuuwlwl wwwnlybpugnuiGhphg: Uinndp ghnymd b onpybu Ghppw) Gy
nwnwlwy: Gpgnjwd  wwndmd  bhiuopnGp  nwowind topwgh-
wnwdqulwl mdh wqnbgmpjuG wnwl L Gunwqupmd b bbinpw-
SwqGhuwywl wihp: VwgGhuwyw puyund wwnwiyng tbynpmGh Ypw
wannud £ Gl LnpkGgh mdp

F, :—%[v,H], (1)

DQNLN e-G tibhwnpnGh \hgph dngnuG t, c-G uyuh wpwgqmpymbp, v-G°
tbyinnnGp wnwqmpymGp:
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Thunwpyblp Juiwjuiwi OA mnnmpjudp mwnwiynn wwnwiulh
Juppp dwqlGhuwlywl gupwmmd (GY.19): x, y, z nnublymb YnopnhGw-
wnwlwl hwidwlhwpgh ulqplwytp hwipGybgliblp bikjmnpnh hwyjwuw-

/ //

E =Esinp¢—f4 N A
\

\

}I
LY.19. Swunwlwlh qbéwihl nwwwbnudGliph Jbpwénudp tip-
yni' hwwnhp nunnnepynmGGepny wunwnwywb  wpdnudlbph
nulpnmpjwl nhpph, huy x wnwigpp Jwqlhuwiwl nwynh nnnnpjul
htwn:  Swunwlwlyh wwnwindlbpp Yhpwotlp pwnunphyltph:  Pw-
nunphylbphg dtyG pGuphGp x wnwlgph mnnmpundip: (1) pwGudlh
huwdwéw)l, wyn nuynmpjudp LiGyuopnGh ypw wqynn LopkGgh mdh x
pununphsp’ Fie =0, pwGh np [oH] = 0: Uynu pununphyG pnpbGp yz
hwppmpjml dkp, npubn GGjnpnGh Ypw  wqnnny  LopkGgh  mdp’
F,,=ev,H[c, pwGh np ovlH: yz hwppmpjuG udhky qdwhG
mnuwnw iniftpp GhipuywgGllp npubu Gpine hwljumbp nuynmpmi6tpny
wunnwlwl pwpdmiftph gmudwp:
“wpnh pugwlwympu ghuypnd wyn upnngnGiph haiwp pwupddwb
hujwuwpnuip Yuptih b Gipuyuglly
molr=fr (2)
wtupny, npwbn 7-p yz hwppoipjw@ dby ppewGh wnwihnG b, fp
pYwqhwnwdquiwlimpyul gnpowyhgp, m-p’ tikywpnGh quiqywdn, @.-6"
2nowilwhG huSwhnmpymbp’
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/.

2 _
Wy =
m

(3)

UwqGhuwlwl nwawnnud wuwnyn bthupnéh ypw wennn LoptiGgh
ptdh huundwdp wunpdiwl hwjwuwnpnidp YpanmGh

mo’r=fr+F lYud ma)zr:frtfa)rH 4)
¢

wbupp, npuntn + G2wlGEpp hudwywwnwuiwimd GG yz hwppmpjuG dbe
wwuwndwl  tpym  hwlwnhp nunmpjnGGephG: (4) hwjwuwpmihg H
dwglpuwywl nupwnud biywpnGh powGwyhl hwéwhumpjul  hwdwp
JuunwGulp’

(3)

bpt dwqGhuwywl nwywnh jwpjuwdmpimGi plnmGilp hwyjwuwp
pwpnpwwnnp  wwjiwGGtpnd  unwgywd  GnyGhuy wdbGwdkd wpdbphG’
H=10° tpuwntin, L wbnunptlp hpdGwpwp hwunwnmGGtph wpdhplGnp,

wnwGwip eH/2mc ~ 10" nwn4 ™" Lnyup wbuwGhp L mpopudwngw-
YwqmG whpnypltpml @, ~1015nu.u}-l1" Juwpgh dkompymG t, niuwmp
eH/chco0 <<1: GGpwpiwwnwipi wpnwhwjnmpjulG d6e bpypopn
qmuiwpbihG wlwbubny dhih Giundwdp junwiwip.

eH
w=a)0t%:a)oiAw, (6)

oputinhg htnlow © hwéwunipyjwi tinthnfunipjwG

AVL =A_a)= EH (7)

27 4mmc

wpnwhwpnmpymbp: Uwblpnpughf gdh hwéwhmpywé Avy thnthnfum-
pimGp Ynyymy ¢ InpbGgyuG tnnui: (7) pwGwdlhg hbtwmload t, np
uwklnpuhl qoh inphlgyué stnouip Ywiuwd st Vo uligplwlwi hwéw-
fumpymlhg L mnpn hwibdwnmoywd t Swebhuwlwl nwanh upjw-
ompjwln, hGyn swwn Sbo Gymnipjwip huuwnunngad & dhnpdny;
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Lnpkgh wmtumpjniip pugunnpmy t Gwl ve hwdwhmpjudp unyhbljm-
pujhl qoh pwgwlwympymGp muwnh mopmpjuip nwpuoynn Swnw-
qujpiwl dt9: bpnp, Jwglhuwlwl nuwywh weiuynmpjudp v hwdw-
fumpyudp pnunwGytG dhwjl wyG nwmwbwyibpp, npnlg muwnwGiwl
mnnmpjnlp gmquwhtn t nuywnpl, b FL=0 Uwluli wwnwiwyp
nuwunubdwl mynmppuodp Swnwquypt) sh Jupnn (Gjunpuwiwgihuwljmb
uthpp puyGuwjwG t), L x nmnnnipjudp nwpwoyny Swnwqupmdp Vo
hwéwhimpymb wwpmGwyby sh Jwpnn: ve hw@whimpjudp mwnwbynn
nwnuwfwlyi wepudbpugqnyé  hGuobGuhympyml  Gwnwquypnd b oxy
hwppmpjwl db9 gwlijwgud mnnmpyudp; Ujy wwwsweny by nupwnhb
nnuwhwjwg gwijwgwd (oppGwy ) nypnipjudp mwpwdynng (pyup
jujupmGulih v hwdwhumppudp uwybljnpughl ghd:

LnpkGgh wmbumpymiGp pwgwmpmd b Gul uwyblunpuyhl qdtph
wnwGéhG pwnwgphGbph pltinwgmdp: bpnp, pwGh np y nuonmpjudp
mupwoinn Gwnwquypiwb Vo hwdwunipjudp punwnphsyp Swnwgujpymd
t x niqnmpjudp nuwwmwGynn nunwlwyh §ondhg, wuyw Gpw bjnputout
ytlwnnpp YrwwnwGyh xy hwppmpjwi dtg, L wihpp YihGh hwpp plbnwgwo:
UY.17, w-nud wyy plbnwgmip wwwnybpwo b ptnwd uyblmpughG qoh
pw wpwd tpbkp pwpwl gohyGhpny, hGyp Guwlwymd b, np wyu
puwrqunphymyd ymuwgpG wihph bjumpului yejmepi mgndwoe t H-pG
gqniquhbie (wjuwhu Ynygud T-pununphs):

Lwbh np 6oyl y monmpjunip mwpudynn myuh ve+ A b vo - Ay
hwéwfumpymbGGhpny pwnunphsGpp Gwpwquypynd &6 z nunmpjunip
mwmnmulyng  wwwwlwllbph  Ynndhg, www  Gpulg  thinpulwl
YtywnpGhpp jununnwlgbl@ yz hwppmppub dky, L wyn wihpGhpp GnyylGwbu
1hGEG hwpp pltimugud, wwlwyl Yepeplatphu plinwgdwl hwppnipymGa
mnnwhwjwg t vy hwdwnmpjudp pwnwnphsh pllinwgdwG huppmpjwip:
UY.17, w-md wyr plbnwgnuiGpp ujwwlhpwd GG 2tnwd wwblpnpw)hl
qotiphg Ybtp upumybmwe thopphy 2pewlwgdtpny, hip GubGwymd t, np
muughG wphph Rbhwpwiwé pguywlé nqgpwd bt H-p mgpuhwojog
(wjuybu Ynpjwd G-pununphyihn):
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¥ mnntpyuip wmwpwoynn Vo + Ay U Vo — Ay, hwSwiumpmGGtpny
pwr[wrlllllzﬁhpﬂ Gunwquipyoud GG yz hwppmpjuG dke hwliwnhp nn-
r[mpjmﬁﬁhpnq unnynn nmunwbwliitph Yomipg, nwuwh whwp b uwwuby,
np wyn pununnhyGph bupuiwl Jeyunplpe juunogsG x wewGgph
ympg, b pununnhyGhpp Yh6hGE we U dwlu pgwluhé plinwgwo wihpGhp:
LY.17, p-md wyn pltinwgmiGipp wunnytipywo LG Ynpwghd upuplbpny
(o-putinugnud):

LnptiGigh whumpniGp puguwinpoud £ dhwy6 Qbtiwih Gopdw Sploypp:
Qutifwih windwy bplmgpp L MupbG-Lulh Gploypp hGwpuynp t pw-
gunnpbij Shw)G plwGuuhG wmbumpjwip:

£4ULsSu3bL Stunt@3ntue

Uygphg tGpunphfip, np uunmiG mGh dhuyG mnbdpwyhG dGfuwGp-
Juwi U dwqbGhumljub dndikGwnitp, wyuhlipl’ hwath sweGhlp bkljunpnth
uwhGp:

UwglpuwljuG nuymmyi qmbynn wnnimd tikiupnGh mnbshpp Jupnn
t qpuyt) dhwyl wjGwhuh nhpphp, npnig nhwpmd mntidopwyhG dmitGnh
wpnjtjghwG nuynh monupyul Jpuw pnmlmd t wdpnng phy wiquyd 7
wpdbpltp (nmwpuwowljuw pjwinwgn):

Mintopw)hG dndtGinh L nwpwnh nynmpjwt shel Yugqsjwd 6 whljymb
hunfwp miGbGp' cos@=m/l, npntn /-6 mnbdpuwyhG pwlnwihG phyd t,
m-p inydmy t dwqGpuwiywl pywlnughG phy U Jwpnn t pGgmGy 27+ 1
hun npuijwé L puguwuwyw wipnne wpdbpGhp' /, /-1, ..., +1, 0, -1,
ey =l

Uwqlhuwlwl nw)nh puguiwjmpjudp tiklopnih mntoph popnp
hGwpwynp  ghppbph Yhwidwyjunwuuwi)  woadh  Gnyg6 EGhpghwd.
wjuhlpG' pomp 2/ + 1 YphéwyGipl wjwubpud b (wuwpwiudnpud
dwqlhuwlpuG pjwlnwjhG pyny):

ULqu]’IULUL]Luﬁ nwywnmd Lapklgh mdh wanbhgmpynitp wwppbp nhpptp
nilibgnn nunbdnbpny pwpdynn tblupnGGiph Jpwe GoyGp b (hGh, L
Gwglihuw i pYwlwnwght pyny wuwjdwlwygnpywo wjpuubpnuip Yytpubuw,
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wjyuplGpG” m-h wmwppbp wpdbpGhphl  Yhwdwywnwuwibl  wwpplp
tGtpghwabp:

Wuwhuhny, JwqGhuwywl nuyunmd quGynn wwndh ppy tGpghwb
quwhiwd YhGh 7 qfuwynp, / matdpwihl L m dwqGhuwwi puGnwih
pytinhg: UG upljh t GhplwjwgGhy

E},(n,l,m)=E0(n,l)—ﬂH (8)

wbupny, npnbn Eo(n, -6 wwndh tGpghwl t ruynh pugulyuympjui
nbwpmd, AE =-uH = -y, H winuwi6 wnndh 4 dwqihuwyw dnikGinh
L wpunuwphG H nwywnh hnhnuqibgmpyub tGhpghwb v, ugy, = mug-0
ninbopuyhl dwqGhuwhwl dnikGuh wypnjbighwl nupnh ninnupjwb Ypw,
Ho = eh/2mc ShompymGp Poph dwqlbwnnG k:

Gnp dwqGhuwlywl nupnmd qunidnn wandp gafm; Yhdwlhg wigGnul
t 7dymy Jhéwy, Gunwquypmud t $ninnG, nph hwwfumpjmGp

_Ey (ny,l5,my) - Eyy (”w[n’"x)_
h
:Eo(anz)‘Eo("Jvll)h/‘OH(’”z _”’1) ®
h h

Jwtwdwl dwqbhuwywl pywinwghG pyh onydwl YwGnGh, pny-
juunpbih 46 dhuyG w6 wGgnuiGhpp, npnig hwdwp Am==+1 Jud O,
htintwpwp’ (9) pwGwdlhg Junmwiwbp'

a)=woi‘u‘;lH:a) +_ei-1__

(10)

T 2me’

Uunugywd wpyymbpp hwdpGlymd t LnpbGgh wmbunmpjmbhg umugywd
(6) wpnymGph htan: Uyuwhuny, tiph tiEYunpnGp unghlGp hwph tilp weGmd,
wupr  pwfnwihG wbunipymGp GoyGubu jupnn L pwgunnpl) dhw)G
Qttniwbh Gnpdwy Gploygpp: Uyu hwdpdyinudp wyunnwhwljub st bpnp, tph
twqlhumljwl uanp puguiuyms t, wupw uwblpopughl qdtpp JhwyGwy
kG wyl nbwpmd, Gpp wnndl mbh qouya pyny owumpywlwb tklpnpnGGtn,
npnGg qnuiwp uwhGp hwjwuwn b qpogh:
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otbwh windw bploygp nhudmd b owyl ghwpmd, tpp vyblynpughG
qobpp UplGwyGtp 66: UwtlpnpuhG qdtph ypyGulltp wowgwGnid 66 w)l
wnwppbph uwblwpGlpnd, npnlg owwhYwhwl bikiunpnGGEph phyp YhGw t,
ophﬁw[l' wiyuwihwlywi dEnwnGsph ghwpmd, npnfip mGLG EY owwnhywlwb
ttywpnG:

quynh pwguluwympjwi ntwpn  thlpnpnGh ubhwywl  dbhuw-
Ghywywl gnitGwnp (uwhGp) nuuwynpymd b mnbkopwihG dndbtGuhG
qoiquhtn ywd hwjwgmquwhtn, npp wwwbwnny b wwhG-mntopwjhG
thnjuwqntgmpjwi tGapghwa gnuiwpymd b wyjuy yhéwyh tGhpghwyha ud
hwGynd GpuwGhg, wjuhlpl’ tGhpghwlwb YhéwlGtpp Ginpymd tG: FGwynh
wnluwympywl ghypmyd hGwpwynp t kpym ghwp:

1. Bny)| nwwnbip
bpt uwhG-nntopwhG thnfuwqnbgmpywb tGipghwl dkd t uwhGh L
wpunwphG nuywnh thnjuwgqpigmpjuG tGipghwjhg, wuww uwhlp puuw-
ynpymd t mnbopwjhG dndtGunhG qoiquhbtn wd bwwqmquhtn, hGyubu
quwnh puguiwympjul nhypmui: Ujuwhuh nuywnp Yngdnud t pouyp uugn:
Gnuiwp dbluwGhyuwywb (L JwqGhuwfwl) dndtGnG wpmwphG nwpwmh
Gyuwwndwip gpuymd t dhhw)l npnywih nhppbp: Gmuiwp dodkGunh L
wpwwphG nuynh nunapyatGatph thel juquiywd 6 walywb hwiwn
cos6, =L, (1)
T
opmbn j=17% 1/2-p GhpphG pywGwwhG phyG t, m,-G Yupnn t plgmG)

2j + 1 hunn wpdtp' j, j-1, ..., +112, =112, ..., —:
(9) L (10) pwlwébphg htinkmd t, np
_AE,-AE, _ _;zzHcosGJ2 - ,u,Hcoth
h h
nmntn AE, =g, H =-p,Hcosf, b AE, =—p H = -yt Hcos6, wpnw-

Aw , (12)

BwynnpymGGtpG wuansh gy U 4 qnuiwp SuweGhuwlwG SndkGnGtph L
[llllnnmphﬁ nuwh  thnjuwqpbgnipjwG  tGhpghwbpG GG, bpp  wwnndp
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quGynud t nylym, L mlim; yhGwyGbpmd: g6 L gy gnudwp dndbGnGhpd
wpwnwphl nupwnh GYundwdp puuwynpymd &6 wyGuybu, np

Myc0sO; = pgam; L gy cos6 = pogim; (13)
npunhin
g___1+_](j+l)+s.(s.+])—l(l+1) (14)
2jG+D

dhompymbp Lwlnbh pwqiwwwwmbhsG t (12) L (13) pwGwdlbkphg
YunuwGwGp’

eH
A(o=—%(g2mj2 -gm;): (15)

Dhnwpyblp wiyuihwlwl dtinwnh, opnpGwly Guwnphmih uwhblinph
qifuwnnp ubiphwjh wewehG YpyGwy uyblpnpuyhG (D) qoh Ginpnudp pnyy
dwqlhuwfuwl pguwpnmd (G4.20): Wn YpyGwyh dh pwnuophsp (D))
Swnugwjpymi t, tpp wnnd6 wikGuguan Py, yhéwhpg (h=1, = 1/2,
hnlwpwp® m, =%1/2 L g =2/3) wiglimd t wikGwgwon Sy, yYhwly

(h =0,j1=1/2, hbwbwpwp’ m; =+1/2 L, pun (14)-h, g =2): m;-h hwwp
(njGwbu gnympyniG mGh onydwl JubnG, pun nph poyjwnpbh 66 Shawyl
wyl wlgmdGhpp, npnGg hwswp Am,=+1 Yud 0: Unwgymd t, np
m, =tl/2Lum P =+1/2 Yh6wyGtph thel hGwpwynp ynpu whgmuGhkpd b
poywunpbifl &G, L wyn pununphsp Yytpwdyh snpu pununppyGeph: Uynia
pununphp (D;) Swnwquypymd k, ipp winndG wikGuwgwadp Ps, yhGwlhg
(h=1, j>=3/2, hbwbwpwp m, =+3/2 L +1/2, g =4/3) wlgimd t
GG S5 Yh6wly: Uyu giypmd hGwpwynp mp wignuiGhphg pnyjwinpbyh GG
dhwjG ign, pwGh np my, =+3/2-om, =-1/2 L m, K =-3/2>

>m; = +1/ 2 wignuiGhpG wpgbdwd b6 9nyiwl YuGnGny (npulg huniwp

Am =12) (G4.20): UpnyymbGpmyd YpyGulh D, qhdp dwqGhuwljwl qupmnd
Stnpynud t g wwblinpuyhG qdtph, huy D ypyGwyh Stnpywd qdtph
pGnhwmp phyp hwywuwnp t mwuh:
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3231/2 ( ==---- Po-=—=~====== ) I P
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L1 L1 1 L1l (v
Dy D,

UL.20. Uwqlhuwlwl nwawnnd Gwwphnwdh D YplGwyh gébph Ghnpnip L
Am; =0, £1 gnliwh yuwlnGhG pwyupwpnn wignuiGtnh vpubidwinhly wwwnlbipp

m; L g, hiyytu Gk m.g, —m;g dthonpymGhhpp ny dho unipnng

pytiph hwpwptipmpymGabp 46, htnlwpwp Aw =Aw, -a/b, apntn a-6 L
b-G wipnng pybip b6 (Mmlqth YulnG):

2. Mudtin nwauinbip

Gpb uyhG-nntdpwyh thnfuwqnbgnipjwl tGhpghwd thopp b wwyhGh L
wpnwphl dwqGhuwlwl nw)wnh thafuwqplignpywG tGapghwjhg, www
uwhlp puuwynpynid b wpnuphl gu)nhi qmquhte jwd hwlwgniquhtn:
Ujuughup nuipnp gnpgmd b oadhn puyn: UwhG-migkopughf  tinfuwg-
nkgmpymGp YpwlGnud t, W wowGépG-wnwldhG qopdmd GG «uuyhG-
wnnwphl nuywm» L anntdhp-wpnwphl nuway» hinfuwqnlignipymGatpp:
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Midtin nuywnmd tbywnpnGh dwqGhuwywb dmitGnGhph (nnkopwjhG L
utithwlw6) L wpnwphb nuywmp hnjuwqngnipjwb tGkpghw G’
AE=AE, +AE =-p,H - p H =-p,Hcosf, — u Hcosb,,(16)

npnbin #p-6 L -G bkwnmGh ninbdpuhG L ubthwlw6 SwqGhuwljwa
UndbGwGepG 66, 6,-6 L 6-p wyn dodbGnGiph L wpnwphG Qwywh
nunmp)nmGGakph dhol Juqiywd whlymbGatpp: <wyyh wnlbny, np

My €086, = pom,  p cosO =2sp,, 17

npunbny m-p dwqlGhuwfw, hul s-p uyhGuyhG pywGunwjhi pytpt b6, (16) L
(17) pwGwdlbtphg YunwGubp

AE = —poH(m +2s), (18)
rw=2E2—8E _ eH (my —m,): (19)
h 2mc

UwqGhuwlwl pjwGumwuihG pyh onliwG YwlnGh hwiwdw)d,
Am =0, £ 1, ntunh (19)-hg junwGuip’

ro=2H o _f£H. (20)
2mc 2mc

WuhGpl' Yghwngh wyGwhuh uuwwnytp, pGswyhupl ghoymd o QbbdwGh
Gnpdw) tiplnyph nhwypmd (Mwb6-Lwlh Gployp):

Onpdwpwpulut bnwGwyny nhuynn wyG thwwnp, np mdhn
dwqGhuwlwl guynmd Q6kjwlh winiw) tplmjpp Ybpwdymd t Gnpdwih,
L hwiwnwlp, hwunwwnmd t bhjupnGh uyhGh L Gpu Jupph Ybpwpbpjug
wwwnyipuwgmiGtpp:

Pny; L mdtn dwqGhuwfuwl nwywnbph deompjwli dwuhl wwwn-
Ytipugnud Juqdtim Guuwinwlyny ghilp pwiwlwliwl qGwhwwwwiibph:
Uwglhuwlwl nwywh poyp (hhm Am <<8v wuwjdwlmyd hwdw-
fumpjmGhg whgGhiny wihph tpjwpnipjuG’

8v =[22c8(1/ 1) _—m

npwntin 8 v-G YpyGuwlh qdtiph wihpGph bipywpnipjm GGLph wwppbpnipynG6
t, yuunwGuwbp
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ﬂ« 27m28/1 , qut H<<H,= 47”":
2mc A eld
Quiwdw)i vnwgywd wpyniGph, -G Ywhgwod k hGywbu YpyGwly
qoh wihph A GplwpmpymGhg, wjGwybu ty YpyGwyh qotph dhol A4
bbmwynpmpymGhg:  OphGwy Guenphnu$h D ypYGuwyh qoh  hunfwp
(A=58904, 84A=6A) Hy=3,7-10° tpumby:  UyupGpG'  wyu ynlGuyh
hwiwp Jupkh b poy; hwdwpk; A~ 10* tpuwntinh Ywpgh nuywmbpp: huly
onwdGh LuytwGh ubphwyh YnyGwyh hwdwp (A= 12164, §4= 5,3:10°4)
pnyyl GG hwidwpmd H << Hy = 8000 tpuwnty Ywpgh jwpjuwonippudp
WwqGpumywl gupwnbipp:

54 Q1)

Onpdwpwpwlwi uwpph GYwpwaqpnepynilp

Onpdwpupulwi uwpph ouyjnpjuiwl ujubdwb ppjwd b GY.21-mu:
bibyunpwiwgGhuh pubinGhph dhol wbnuynpjwd | wnpymph wnwpwd
1nyul wGglmd £ 2 YnGnbGunpuihl nuybyuynyg, wyw' 3 imuwdhpnpny, 4
plnugmghsny L pGYhnd bwpph-Mbpngh 5 hGwmbpdtipwswpp ypw: Loyguh
wnpympp htinwynpmpjmGp nuwGjulyhg thnpp b, pwjg d6d t nuwGjwulh
YhquybwnwjhG hinwynpmpymbhg: Wn wwwdwneny §| nuwyGoeyhg htinn
inyup thmGeG mkGnuwd t thnpp qmguihwuywompimb: 3 puwdhpnpny
wlglnud £ uwybljunph wihph tphwpnipymGGhph Ghy whpnygp, np6 pGngpymyd
t hinwqnuynn uyblpinuuhG qoh wihph Gpyuwpmpynilp:

hawnbpdtiptiigw)hl wuwwmltipp nhuymad k£ gopp funynpuignud mGkgnn 9

LY.21. Onpdwpwpwywh uwpph owunhlwlywh uubiwh
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Junynpwgnygny Yud Gjuwpwhwiynd 7 muwiiwpwyw6 phptinh Jpw, opp
qunlymd t fughyh 6 opjtyunpyh YhqulbwwihG hwppmpjui dhp' 8
wwpyniénud: 4 plinwgmghsp hfwpwynpmpjmb t wwihu npnyby wrwGdhG
pwnunphyGhph  plbnmugmip: ve L Vo* Aw  htphp pwnunphyGhpp
thwdwiwlwy nhnbtihu jud Gywpwbwbjhu 4 puinwgmghsp Yuptph
hwGb:

Qttdwlh Gnpdwy Gplmgpp hwpdwp t mumdGwuhpl)] Yundhmdh

uwblpnph A=6438,47A wihph bpywpmpjnG mGhgnn  dpuyGwy qdh
oqfintpjuip, npl pllywd E uyblnph jupihp Swumd: U)6 odunfwd t pupdp
wunhwbh dhGpwligmpywdp (uybliunpwihG qoh pOwlwl pwjGmpymbn
2wu thnpp t), npp hGwpunjepmpymG b wwihu unwiug hGnbpdtptiGguyhG
wunnljp, bpp bqnughG wihpGtiph pipwgpGhph wwppbpnipymbn 10° wihph
tpywpmpjwi Yupgh L

Yuwnidhnulh uybnph wbuwlbih whpnypmd Jw o d&Y dhw)Guy ghd
A=4678,149 A wihph bpjwpnipjwdp, npp GnyGubu whunwbh b Qtbdwih
finpiw) Gplmypp nhnbm hwdwp: Ulwgwd gotipp tnjwlGtn (niphwytnGhp)
LG L nwhu &6 Q6w pwpn bpump: Qbkdwdh Gnpdw) bplowyp wpbih t
nnty Gwl ghGyh A=63622 L A=4680,144, hiswbu Gul uGghyh

A=5790A L A =4046 A wihph bpywpmpymG mbkgnn qdbph Ypw:

ErbyumpuniwgGhuh thwpnypGbpp uGymd GG hohefuwlywl houwGph
mnniphg, nphG  wpnn  hopnfowuG  wpowp Yupquyfnpgmd t
wymnmnpubudnpivnnnph oqlinipyunip: Gnthntubing thwpnypGhpny wiglnn
hnuwlpp’ dwqfpuwlul nwywh jwpguwémpymbp Yuwpbjh bt hinginfuby
0+ 10000 tpuntin uwhfwGGipmd: Owpnyplbipm| wiglnn hnuwlpp swih-
ymy t A wdybpdtwph oglmpyuip: Uju wyfuwinwbpmd oguugnpnjnn
tibywnpwdwgblhuh  thwpmyplipny wGglnn  hnuwGph mdp ywhnp t
glipwquigh 10 U-p, wpwwybtu hwpmyplbpp  Gwpnn 66 wwpwluyg
pajjuwnplith wshdwGGbphg wyty: Gwpm jpGhpp wwpwlmd L6 Gwk 10 U-hg
thopp, uwluyG Gpyupwmb (5 + 10y’ juwlwd hnuwlph  nidhg)
hnuwlpGbph  phwypmd: UWn  wwwdwen| b funphmpy t wpgmd
titjunpwidwqlihup dhwglh] dhw) wldhouwiwl yuhmdGhphg wnwy L
wGounnb) nhuumdp Juid GjuwpwhwindG wjwpnbimg htun:
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Nuuwapmpymé.  BjnpudwgGhup  dhwglh] Ywd wlGowwmby pmj-
puwnpymd t dhwyl w)l nhupmd, tpp GpuG wpynn hwenwumG pwpndp
wiununpuiudnpiwnnph ogimpjuwdp uwhmb U nuinwn hobgywo t dhGsl
0: {Qwlwnwly nbwypmdi jupwowlwG mdhn tpunpwhnuwbplbp, L gwigh
wnwppbpn Yupon b6 YGwuyb:

Sbwppp-NGpngh hGunbppbpwswthp dEd (nmdnn mGuimpimb mGkgny
uybywpwjhG uwpp b, nuwnh Gpw vwpdwli L hbnwqu wfuunwiph
wypngbund wwhwleymd t 4o qqniympymb: hGnbpdbpndtnph L wipnne
wwpph GnyyGhuy wikGuihnpp gGgmuiG wipnyyjwnptih t:

Uwpph pnnp owjnhjulwl hwlgmjglhpp hwpdwptgyuo GG dh
bnphqnGwlwG nkuh Yypuw: Bnnp hwiqnygGtph owunhlwlwb YaGnpnGGtpp
b jwdwh wphunnwGpwshG whpnyph YEGnpntp nagwo b6 uwpph guwnp
oywnpjwlwl wnwigph Yypw: bpb dwpph-Mbpnjh hGnbpdlipwswihp hopw b
uwpywd, www hGmbpdtipkiGguihG wunaytpp Yupmy, hwduwuwpuywih
muwynpywd hwiwykGnpnG 2powlwqdtph (onuylGhph) hwdwlumdp t:
Liwl wwwlkph puwguliwimpjul nhwypmd |pugnighy uwpnmdp wbwnp t
YJuwwnwnpt nbjuwywph dfwuGwlygnipjudp:

bGwntpdbptGgwihG wuwnytph YaGumpnGwlwb onwlyp hwiwwwwnwu-
fTuwlnd t hGubpdbpbbGgh widkGwpwpdp” m-pn JupghG: Quuhbiny YhGwn-
mGuwliwl L Gpwl Guhnpyon (m=1)-pg YupghG hwiwuwwwnwuuwéon,
onuyGiph D, L D,-; wpwdwgdtpp L oquytiny dwpph-Ntpnjh
pGwntpdtipwywihh hwdwp Yhpwning

A= # (D2, - p2) 22)
hwyyjwpyuwjhG pwGwdlhg, npntn /-6 hGuntpdlipwywhh Gpyne hwykhGeph
htinwynpmpymG6 t, fp' fughyh Yhquibnw)hG htrwynpnipymGp, Juptih t
npnptip  Gwnwquypdwl wphph GpluwpmpymGp: t/ f hwpwpbpnipjniGp
62qphwn npnptymt hwdwp whnp t oquuyt] Gwhiuwbu plGunpwd ShwyGwly
uwblnpuht goh wihph bpjwpnipyméhg:
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U2fuwnwGph Gujwwnwyp
Whuwwwblph Gupuwnuwll b mundGuuppt) Qbadwh Gnpdw) Gplngpp

JwjGwywi dwqbhuwlwlb nuummi:

1.

Qhnbp L pmuwGliuply  dhwylwl  umbiuopuwihG qoh  Shnpmdp
dwqipuwljuG nupnh jupjwonpjwl mwpptp wpdbplhph nhwpnud:
fipnzt) wnjjurg wwblpopuyh@ q3h pwnuinphyGbph wihph tpYwpoe-
pynGtpp L gnyg wwy, np npkGgyul 2Ennuil mnpn hwitdwunwywé t
duglihuwlwb puzmh pupuompjwln:

Nnnbp wnwGahG prununnpy Ghph pLinwgnuiGhpp:

uchuusSuuehr wusuruvuv wurae

tuGnhp 1.

Uhwglt) Yuwnihnudh Yud uGnhbp jwdwp, wepuoubp dhll judwh
wywnwlpwjhG Gnpiw) nhdmih hwumunnybip:

lunpnpwgnuygh L fughyh opjblipinhlh oglGmipyunip nhwbtim hGuwbip-
duptiGgw)hlG wunnltipp’ huningyby, np uwpph pnnp owwhlwlwa
hwgnyygGhph owywnhjwlwl YaGwnpnlibpp quubdnd b6 Goy6 wowbgph
Ypuw:

Onihnjuwwb hnuwlph nnnhyp Shwgll) gulghG: tEYwpwdwgihuh
thwpnypltphG wpyny Jwpmdp pwpdpuglty uwhm@ L wuwmh-
Swlwpwp ufjuwd 0-hg, Thwowdwlwly nhnbingy hGubpdtipbigwjh
wwwnltpp: Gpb uwppp Shyw t ouwpjwd, wuw 2000+3000 tpuwntin
nuunmy whwnp t ghinyh uyblunpuw)ht gdh SEnpnudp:

Muwnbny plhirwgnighsp® qunlk; Gpw wjl tpym nhpptpp, npnlg
nhuypmd phmd b6 Ywd bpygnt vo+Au L vo—-Au hww-
fumpymGGtp nikgnn pununphyGhpp, jud vy hwSwhunpniG mGkgnn
pununphyp:

Muwnlbpp funpnpugmygny nhwbinig htnn muwGlupt; wil GnyG
phptinh UYpw, Guwju' wnwlg WwqGhuwlwl npupnhp, wjimbbnl
hwenprwpwp’ quwh 10600, 2000, 3000, 4000 L 5000 tpuwntin pupfw-
ompjntGGaph nhogpnud: LotuwuydwG wbngmpymGp undyw) wnpymph L
Gpw wmjw) nidhdGhph hwdwp mpdmd t nhywdwnph Ynngdhg:
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. LmuwGwpywliwG phphnp bplawlty, uwluy b ynpuglby:

. Oqutiny dDwppp-MNtppnyh hGnbpdbpwswhh wwwnfbph hwygup-
yujhG (19) pwGwélhg' npngby Vo + Au L vy — Aw. pununphsGhph
wihph bpjupmpymGGhpp:

. Qpuwdhynphl GhplYwjwgGhy nphlgjuwl hndwl Ywlumdp dwqlh-
uwlwl nuywnh (wpjwontpjnbhg:

usnranauyuu IUrsGr

. b6y wwjdwGGhpnd &G ghuynd QbkdwGh Gopiwy L wlmiuy
Lplnyplhipp L MwptG-Pwyh Gplnygpp:

. b®Gy npuunnnmpymGGhiph  hhdwl Jpw t  YJunmgywd Lapklgh
wbunipjnilp:

. b t nphlgywl tnmuip L hGywb®u t wjl Juiuquwd YwqGhuwywa
nuwh jwpjwdmpjmbhg:

. hGsn* dwqGhuwlwl nu)wnh nopmpjudp nwpudyny Gwnwqu)pnuip
Vo hwéwhumpjwip wihp sh wupnm Gulned:

. bGsyhuh®G GG ve, vo+ AU L vo— Ay hwlwhumpjmGGp mGkgng
uybipunpujhG qotiph plbnwgnuiGhipp nuwnh mnnoipjudp L GpuG
nnwhwjwg nunmpymGakpny mwpwdynn SwnwgqupmiGhpod:

. Puguwnpl] dwqGhuwfuwl pywGunuyht piny wwjdwlwynpjwd
wjwulipiw Yepwgnuip Swqbhuwu gupnnad:

. %Gy wpnymGp t wwhu pywlwnwjhl whumpmp, tpt uwhGp hwpyh sh
wniynui: Rugwnphi’ GiGkny wwnndh Yjunnpulwb dngbijhg:

. 1°n nupwnl t Ynyymd pnyy U hGswhuh®G t qmdwp dndbkGunh uppl wyy
nuwnnud:

. I°n qupw b Ynygnud mdtin L hGsuhuh®G t uwhGwyhG L nunbopwjhG
UndtGwnGph yuppl wyr nunny:
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UChuUSULR 6

NELSALL3UL GUNUAU3PUUL ULLLNIUS

umesusrpr ntunFULUUbPNEUC
stuuuuu vuu
1. NELSALL3UL BUNUGU3EUUL USUSNIUL,
PLN3EEC b4 USUNHB3NFLLENE

NhGwnghljwl Gwrwqupnid wrwewbmd | uyl nbhuypmy, pp 4Ly (Gh

pwGh Yytd-phg vhGl 8h pwlh hwpynip Yed) tGepghw niGlignn |hgpwynpywd
twulhyp Yuwd downnlp thofuwgnmy b Gmiph htw: Ujn Swnwqu)jpdwG
wikGunuwpwowo L wwpq wnpympp nbGwnghGjwi funnnyuyb t (GY.28):

7
S S S S SNJ AN NANANANANAN |
\ 4
«— [ |7
6 5/2
— | <
AN
/ ANV AR AN VAN N NRN|
1
3 5 7

U.22. NEGwgbGwb funnnywlh Ywnenigwdpp. 17 ppwd,
2 Yuwpnn, 3 wihwnhlhwpnn (wbnn), 4 tGLwnpnGGeph by,
5 phlwnghljwh Swrwqwypntd, 6 gpwihb hnywgdwb funnn-
JuyGtp, 7 ptphihnudnyg thwidwd wwwnnihwi

)G hpbGhg GhplwjwgGmyd t dh wlnp, nph E9 nbnquypiwo bl wrwidhb
wnpyniphg ulynn 2hwgdwa pihy (Yupnn) L Gpw nhdwg’ dumunb hwppuly
(wGnn), npf wuwnwGph pGpugpmd whpGniwwn hnjwgynud £ hnuon 9pny:
Junqnjuiyns unbndywd t funp Juinims’ P < 1078 s uGn. wpwl Yupgh:

Gupnnh L wlngh §hol Yhpwrywd pwpédp jwpdwG (winnuihG pupmd)
26nphiy tiahunpnGGhpp dtnp L6 phpnd Ukd EGhpghw L hwpJwomd LG
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wnnp Switiplmjphl: UGnph dwibplngph w6 dwup, npp ndpwynoymad t
ttYwpnGGtpny, wpdwymd b plifngbijwh dwnwquypmd: Npybugh Gunw-
qupnuiG wwpqlb) nnipu qu funnnwyhg (Yuubyh funnnduyh wwinbpp
$h9), whnnh ghiwg wpwd t wwinnithwd, npp hwiywd t Swewqujpnudp
phy YywGnn Gympny’ phiphjnuing:

Eyunpwiwgihuwyub wihplliph vwingquymyd nblngblpui Swnuw-
qu)pnuip qpuntglmyd b nympudwingwlwgnyé Ly - SwnwquypmdGuph
dhole pGUwd whpnypp wnwlg hunwy vwhdwGGph: OphGwly, bLpb
pbywpwiwgibuwlw6 wihph Gpjupmpmbp A= 300A, wuw ndjup t
wul] wyn Swnwgu)pmip nblngbbjw®a t, p&® mpnmudwGo)wlwgnyG:
Unt)l ppunpmpymGG & Gl whpnyph jwpSwihpwjhl dwund: Gpb hwjnGh
ot Gwnwquppdwl wnpnipp, wwyw hdwun ymGh nmwpulGeunt] wyl
YwpGwihpuhG nklwngkGjwl 6wrwquypn®d t, pt® tpjwpwihpw)hG y-6uw-
nwqwjpnud:

Ljmph hbw hnfuwqnbihu nbGunghljul Swrwquipmip upnn b wew-
ouwg(t) hnGugnud, wpumuphl b GhipphG nunnthbiym, bpypnpnuyhli  Swpw-
quypnud, nuwllupywiwl phpbinh ulaugmd, npny pympbnuyhl Gymphph
ymihibugkbg, dhqhninghwlwl thnthnjumpmGibnp opqubhqima b wya:

Uympnid nhwnglljul Swnpwquipdwl YuuGiwl ophGuywhnpymb-
Gtpl6 bwwbu wwppbpymd &6 whuwbhh pyuh L mpnpudwingwugniy6
Swnwqujpdwl Ywldws ophlwywmthmpymbGGkpphg: OphGwl wyymshGh
Pwpul 2tpwni wipwihw@g t mbuwGhh nyuh b mpnpudwbmpwuipngmyb
Swnwqujpiwl hwiwp, pwjg phy pwihwilghy b hwitdiwwnwpwp jups-
wihpwjhlG pbinghlui wnwquipiwli hwiwp: buly Juwuwwpn hwppu-
nwgywd wwwym hwuwn tponp puhwighl b wbuwbh pyuh hwdwp b
wlpwihwlq nkimghljwl Gwnwgu)piwl hwdwp:

Gpt 7y hGunkGupympjudp Swnuquipmil wlgGmd b Gmph ¢
hwunmp judp bpuny, wujw Gpw pGnbGuiympymbp Gfuqnid b hwdwdw)G
£mqliph opkGph’

I=1,e™*, (1
npubn g-G Gnph JuGlwl qnpdwlhgl t: dnpdtipny hwuwunmjwo t, np
Gmph YwGdwl gqnpowyhgp Ywiujwo bt Swnwquypiwl wihph bplw-
InpymGhg L Gymph Yupqupyhg
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u=Cz'2A Q)
thopdwnwlwl wnGympjudp, npntn C-6 hwunwwumb t, Z-p Gmph
Jupquphyl t, A-G° Gwrwquypiwl wihph Gphwpmpymbp: Uyuwhuny,
wnwpplp JuwGhuG gnpdwlhglbp mGhgny wlhwiwutinmpymGitp wpu-
potGwlynn ptpunny wlGguwo phlungblGuwi Gwnwquypnuip fuuwpniGulh
hGpnpiwghw tpnp L' wpuowphG, L GhpphG (jhplwgnn) wGhwdwub-
nmpymGGhph Gwupl: UnwehG wlqu wjnuhuh wwwltp unwghy k
€ FhGwnghlp muwGyupswlwi phptnh Ypw' Gupwhwling hp wihh
dhony wlgwd nhGwngliGyul Gwnrwqujpnudp:

2. NBELSALL3UL suNUAU3EUUL ULLLNARUS UMBUSP
Gpb whnnuhG pupmdp sh gipuquignd wingh Gymph hwdwp plopng
U, YphunpljuywG popmdp, wyw Swrwquypdwl uybiuopl wipghuwe k,
huy 7 hwpwpbpwiwG hGubGuhympjul pupfundG pun wihph bplyw-
nnpjwG niGh GY.23-nud upunlbpgud whupp:

lh 4

Amin Ao A
LY.23. NEGwngLG)wl Swnwquwypiwh wiplnhwin uwyblwpp
Swpph yphwhjuiwt updwG wpdtpp Ywhiwd b Gpu jupqupyhg:
OphGwy btpywph hwidwp U, =7 Y4d, wnGdh hwiwp 9 yd, dnhpghGh

hwdwp’ 20 Y, wpdwph hwdwp' 25 Yo
[FhGwnghGyuwi Swnwquipdwl wlpGnhwwn uybinpp JupdunhpwihG

whpnypnd vuhdwGuhwlud topnpwyh Ay, wihph Gplwpnpudp:
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UL.23-hg wlGhwym t, np Ao wihph Gphuwpmpjulp hwdwuwnwu-
uwlmd b nliGngllyuwl Swnwqujpiwl wrwybjugnyl hGnbGuhympjma:
Ujpph WbO tplwpmpymGGhph hwdwp dwowqu)pdwl hGumbGupympniGp
Gywqmd k: UGnruyhG jwpnuip dEdwghbjhu hnbuhympjub jupdwhpwjhG
Jimin uwhiwfp L SwpupdnuihG hwiwwwwnwuhneling Ao wpdkpp 2tnynud
b6 nbwh Yuwplwihpuypl wppnyp (G4.24), huly qmiwpuwihG hGunbG-
upymp)mbp Showlmd t 7/ =kU 2 ontGpny, npuntn k-G hwunwamG t, U-6°
yhpwnywd pupmdp: (FEGingbGjwb Gwnwqujpdwl wipinhuwwn uyblpnpp sh
plnpnynud wGnnh Gympp:

UGpGnhww vytlnp mGhgnn SGwnwquipnuip Yngymd £ Gwl wpgh-
jwlwjhl Gwnwquipmy, nph wnwewgnuip pugwnpymy t htwmlywy Yhpw:
UGnnuyhG pupdwG Gnphhy biGYwnpnGp dbnp t pipmd eU tGhpghw L,

In

10

20}\'—

0 03 05 07 MA)

LY.24. dn $pwik wannny nbGwnghkbjwh funnndwlh Swrwquw)pdwh
wlpGnbwwn uwtlunpp nbnwwpdp Ywhuwé winnuwjhl jwpnuihg
Punhw(gtiny wGnnh dt9" Yuipmy wpgbpulynud £ whnnh Gymph wnndGhph
tibywnpnGGtpp Yynnihg, whglGtiny dh pwlh dyd Gwlwwwph: Uy
SwlwuywphhG, wpdytny $Ed wpwqugnuing, bknpnip Gwowqu)pnud t
tlhl]mmmiulqﬁhuwl;mﬁ wihp: Uyn Swnwquypnuip §mGhGw wikGuwihnpp
Wihph bpywpmpymG, kpb titynpnGh wipnng el tGlipghwG dwhuuyh Shuw)6

UGl $minnG Gunwqujplijm Ypuw, wjuhlpb’
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e,

3)

eU=hy_, =
min
Stnuypbiny wju wpunwhwjmmpjuG gty ~2-h L c-h wpdbpltpp L
{wpniG wpnwhwjnbiny Yhynynpnbpny, puy A-G° A-GGpny, YunwwGp'

12,34 ,
A =—"— A: 4
min U ()

Qwnpl t Gpt), np wlnnh 4k pwithwlgnn tihywnpnGGhph dhwyl ww thnpp
Jwul b wpgbjulymd dpwlqudhg L widpnng LGhpghwb dwjuumd Swnw-
quypdwl yYpw: EGYnpnGGaph EGhpghwl bhpGululmd  pwoymd t
oipdwjpGh: Fw b wwwdwnp, np wpgbjwlwihl Swnwquypmip wwpm-

Guymd t A, -hg kS ponp hGwpwynp kpYupmpniGGhpny wihpGbp:

3. F3NFPEUARSNHI3UL NPAC SUrPER:
PMPEAh MU3UULL

Gpt ntlwnghlul funquyulnu hpumjwo qjwpowip dh pwbh ytd-h
Jupgh t, www nblinghljwli Swrwqujpdwl wihph tpyuwpnipymbp Gymph
dhpwwnniwlwl hnwynpmpymbGhph Yupgh t: W hwlqudwbpp poy) b
wmuwihu pympbinwjhG Gymptph wmwpwowlwl gwlgl oqunuqnpdty npuybtu
nhdpwlghnl gubg nkwnghfijwb Swnmuqujpiwl hwdwup:

QwjnGh b, np pymptnGipp Ywqdng wwndlGtpp L dngbynyGepp
nmwnuwdmpjul dhe nuuurynpwd t6 JuinGunp junnigwdph dloy:

Bmphymd dhowunndwijul htnwynpmpyntGltpp pGmpwqpynui 46 a,
b, ¢ hhiGwlwi YeynnpGlipny (gulgh hwunwwmmGihpny):

Swpwowluwl gwlgnud nplt wwnnd plymbhny npybu ulqplultn
(0-wiljul hwGqnyg), huphih t dGwgwd pojnp wwnndGhph nhpplipp wunnlyb-
pty R=ma+nb+ pc wnughn-ybunnph oqlmpjudp, npnbny m, n, p
pytpQ pAnmGmy L6 dhwyG wdpnng wpdtiplbp:

£imptnujhl guignud guijugud mnnmpini6 GoyGujbiu Jupth b Gep-
qujwuglb) hudwwywwnwuhuul  wnwyhn-ytyunnpny, nph  uyqplwybnp
qniquhbn wtnuihnfumpjudp Juwpbih t hwidplykglh) O-wlwG hwGqnygh
htin: Qbwnlwpwp R =ma +nb+ pc ywnunhn-ytywnpp npopmd t wyjun
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pmpinughnwiwé mnnmpymbnp (64.25), np6 plgnilGgwd b Ghiphupuglby
pwnwlniuh hwlwgdtph dhe Whpgywd m, 1, p pytnp) njwyny’ [mnp]:

Bmpbinuiwl gubgp Ywnptth £ Ghplujwglby Gwlk hwppmpmGGhph
hwdwpudpny: 3Smpwpwlymp hwppnpyniG wlgmd bt pymplnh wmw-
pwowlywl gwlgh hwlgnygGhpny: bpwp gqniquhbn L npnpwih Ghe-
hwppmpyniGuhG htinwynpnipyml niGhgnn hwppmpmiGitph hwdwfumudpp
ynyymd £ hwppmpyniliGhph pGunwéhp:

.,
] P}

P B
RIS 27 S T NP SR
- w'f'T Ir,{‘. [

[ .

N
(O}
] A Y )
AR
AY
| R R,

N

4~

LY.25. Uwnndh hwiwuwpwyzenpjwl nhpph wwwnlytpnuip R w-
nwyhn-dkywnph dhengny. a-G, b-G, ¢-0 gwlgh hwuwnwunntGGLpG GG

QwppmpyniiGbph  jmpwpwlymp pGunwGhp phy  pGopnpymd L
pinpwd YnopphGuumwlywl wnwlgpGhph GYwwndwdp hp hwppnipymG-
(kphg dhYh ghppny (GY.26): Unynpwpwp wpymd b uyuwy pGnwGhph
wwinwlng YnnpohGunmulwl wnwigpllph ulqplwlybnhl wikGudmn
quiliynn hwppmpjwG nhppp: dbpehGu npnpymd b wyy hwppnipjwG Ynnpihg
ynnpyhGwwnwywl wnwbgplhphg hwwwd a/h, bfk, ¢/l hwunwdGhpny,
npntn A, k, ! pytpG widpnng LG: Unp thwlwgdtph dhe Ytpgywe (kkl)
Pbpp Yngyned GG wywy hwppmpymGGhph pnwhph Shikpjwa gmghyGhin:

Syyw) hwppmpymGGtph plGwnwGhph shehwppmpymGuypG d htnwdn-
Mpmbp npnwih b bwouwwwmG d6dmpni6 t: Uju thwuwmp poy wnytg
Bntigha pJmptnp nhnwpll) npuybv wnndwliwl bhwppnipymGGtph buniw-
Yuing, nph Ypw pGlwd nhlnghlyuG Gupwquypmip Ypmd t hwjbpughG
winpunupdmd (64.27): NbGunghGwgpmpyul dhy plnmGud t Swnw-
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ULY.26. Unndwlwb (Ak/) pGunwbhph Sh hwppnipniG

qujpiw( wlydwl L winpunupdiwl mnnmpymGGipp npnply wwhph 6
wllymbny:

{wjwnGh t, np nklwnghfjuli dwrwquipdwl hwiwp Gymph phijdwa
gnighyp’ n=1-8, npwbin 8~ 10°+107° Ywpqh SEompymaG t, muwh, bpp
Swnwqu)pnuif wlgbod t Gphm dhowjwypbph pwdwldwl uwhdwdp,
phlynidp hwyh sh wnGynud:

Swppbp hwppnipyniGGbphg winpunupdwd wihpGhpp, wwpwdnipjwl
dbe yYtpunpyliny, wnwowglmd &l hGunbpduptGguihG wwwmybp: Unyn-
pwpwn wyn wwwlbpp nhuoymd bt dhohwppmpymGuyhG htnwynpoipymG-
Gbphg win wlquy Ukd htowynpmipymGGtph Upw (d = 10 ud, huy nhwn-

So S

NS

LY.27. NEGwngLG)wh Swrwqu)plbph wlnpwnwp-
anLdb wunndwywb hwppnepyniGbbph pGnwGhphg
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Swl htnwynpmpymlp wwlGunhdbnpbph Jupgh t): Un yuwmweny] hwp-
puipymGGtph Gmyl pGumwGhphg winpunqupdwd wihplbpp hwdwpynyd b6
qmquhkbin:

UU.27-md wwwybpwd kG tpym qniquhbn hwppnipniGGhph Ypw
pGywd Sy L wlnpugupdwd S nblingkGwl wihplbpp: Yhndwb yhnn
Ybpunpynn wihplbph 6wlwwwphGhph wwpptpmpmbp A= AB + BC L,
pwlh np AB =BC=dsinf, wyw A =2dsinf: bpt A-G |hGh hwjwuwp
nhlnghljwl Gwowqujpiwl wihph bpjupmpu upunhyhG' 7A-h6, wwyw
njw) & nnnmpjuip jwrwewlw nhppulghnG dwpuhdmy’

2dsinf=niA, n=1,2,3,...: (5)

Uju wnlympjmlp Ynsymd t Ppbigh pwlGwdl (Qud wwydwi) h wyuwmhy
wliqthwgh ghnGwlwb N Rphgh:

Pnligh wwjdwlp nhGwnghfwgpnipjub Wb Jhpwnynud £ htanlywy bpynt
Juplopuignm)G uGnhplitph niddwl hwdwp.

1. bpt hwjpnGh t pYGny Swnwquypiwl wihph A Epuwpmpynilp, woyw
Juptih t npnpty pympinh dhehwppnipjniGuwyhG henwynpmpymGahpp L
GtpphlG Ywnmgywopp plGnpoynn pymphnughnwlwl wwpudbnpbpp:
Uju Swlwwwphn] unynpuwpwp juwwwpmd b6 Gymph Yunnigwdph
thnyw)hG Ybpoompymd:

2. Gpt hwjnGh dhphwppmpjniGwihG htnwynpmpymGGtpny  pjnpbinh
Upw nunbGp Ay, Ay, ..., 4, uqhph bpQupmpymGGhpny phGunghlywa
Gunuqujpiwl qniquhtn thnlGy, wupw, pjmphnp bty palyGon
Swnwquyph Gyuwndwdp, {upth b oopngbp wyn wihpGhph pphiguG
wlnnwnupdndGbph &), 6, ..., 6, uwhph whlymbatpp L, htimlwpup,
npuig hwiwujumnwouwGnn wihiph GpjupmpymGatpp, wjuhGpG’ npn-
2b ntiinghifjwG Gwpwqu)piwl uwybkljnpwjhl pununpmpjniip:

Uzhuvwinwbph Guywuinwyp
UWyu wpuwnwbph Guywwnwly t.
. BDwnpwlun phGwngkljub Swnwquipdwl vnmwgiwl L gpwigiwb

tnwlwlyGbphG:
2. MunuiGuuhpby wpgbpuywyhl Swnwquypdwb vuyblmpp:
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3. Npnpb wytluph JupSwihpwjhG vwhiwlp L wowybjugm)G hGnkG-
uhynipjubp hwiwywunwuhiwbnn wihph tpuwpmpymGp:
4. Npnybp MuwGyh hwunwnmbp:

onrururuuuu vurek
vuyuruarnt@3nrue

Whwwnwlpp Juunwpbm hwdwp oquuugnpdymd b6 ntGungbG)wb
uwppwynpnudGlp, npnGg whwqnponunip wwhwlomy t npnywlh YwlnG-
Gtpp wwhuywlmy: Uyn wguwwswnny sh poyjunpynid wnwlg nijwjwphp
hwGdGuwpwpmpjwub dhwglt] vwppp, hinthnfuby udwb Jud nput w); nbdha:

Uyhuwnwbpp juwwmwpymd £ JPOH-2 Yuwd JPOH-3 nhwnqtil)uG nhd-
puyghnG uybtmpuwswthh oqlmpjwdp: dwiwlwliulhg vwyblimpuywhp
pwpn hwdwlwpg b, npp punjugwd b htinbgw) hwiqmygGhphg.

[. Qwqu)piwl wnpjmp, nph k9 dwnlmd GG nhGunqhlyjwl funnnyulp,
pwpépwynin  uGiwG wnpynipp, wlnnujhG pupdwlG L hnuwGph
ntdhdGhph YupquynpiwG L YuymbGuwgiwl Jwhwlwyp, YypwpwjihG
Yh8wyGtph yuwluwpgbpiwb hwiwlwpgbpp:

2. Gwnwqujpiwl wpéwluwgpiwG hwGqmyg, nph dhy dwnlmd Gl
ughlGwhpywghnG hwyyhyp pnuntbynpuliul puqiwwunyhyny, Gpu
ufiwl U Yjuymbwgdwl wnpympp, wqnubuGh yYepuwdwliwld L
gnulgiwlG hwiwlwpqp, npp Yupnn b qnpobp wdundwm L nyg
wyunniwwn nhdhilbpny:

3. QnGhnitwnpwliwl dwu, npp 62qphwn owunpju-dhfuwGhljwlywl uwp-
pwynpmd b L nph 62gmnmpyméGhg t jwhuwd nhppwlghnl uybljnpw-
suithh 62gpunnipymGp:

LY.28-md pbpjwd b nhGwngbljwl nhdpwlghnl uvybyunpwswhp gqn-
Ghndtnp) uyqpmGpwyhG ufubdwG: C wnpjniphg wnwpywd Gunwqujpnidl
wGgGmy t Sy dtnpny L Gbn, dwwwytkGwdl, qptipt qmquhbn thieh dlny
myqmd A pympbnh Ypw' hwppmpimGGhph npnpwyh (kA7) pGunwGhph
Gyuwwndunip & uwhph wlijpul wwly: A wlnpungupdlng pymplinp nb-
nunuinud £ gnGhndtinpuywG qifupyh Yypw, npp hGwpwynpmpjmG £ wmwihu
thnhnfuby 6 wiynGp’ wunbny pymphnG niqnuéhg O wnwlgph 2oipg

80



LY.28. NLGwngLGjwh nhdpwyghnb uwbywnpwanhsh gnGhndbwnph vubdwb

0 + 27 uwhdw@Ghpnd, L ultnt] 6 wllymbp 20 wllymbGuyhG Jujplywuih
gunpjudp: UGnpunupdwd Swnwqujpdiwl hlnbGuhympymbp qpug-
ynud & B hwpyhsh oqGopywdp, nph dnunpp uvwhdwGunhwyynui t S; shnpny:
Quypyp GmjlGwybu Yupbh b wuuek) GmjG wnwGgph ympy, L ulbinky
upnumiwG wGyymbGp Gnyl6 Spumpjudp: <wyhsh L quuplph wmndwG
wllymGGhpp npnywyh Guwytnwh6 (0-wlywb) ghpph Guuniwdp ubbngnd
EG wnwGdpG wllymGujht uwwlngnuylGtph oqlnipjwidp: QnGhndbunpp
hGwpwynpnipymG t wwghe hpwp Juwwby pyniptnp b hwpyhsG wyGuybu, np
Gpp pymplinp wunnynud t wGlymbny, hwyyhyp wpnnynd t 2 Gwhlyym Gy
Gpb wpqlijwlwjhG dwnwqujpiwbG gphiph qniquhtn thnGel nunklp
Pniptinh hwppmpymGGiph npnpwih pGunwGhph hwdwp 6 uwhph whljws
nuy, wwyw Lpbgh wwydwGp Ypwjuwpuplh vwbjmpwjhG dhwjl wwn Ghn
AZ wppnyph hwdwp: Wnwhup Gin whpogpnd 6wrwqujpiwl hGwnbGup-
UmpymGp GmyGubu YihGh punn thnpp: Uyn whpnypp jwylwuglbne Gyw-
Wwlny oquuuqopdmy L6 wjuybu Ynywo fuCwGlwnuyhG Shwpjmpbn, nph
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wnwidhl dwubtpp (pjopbnhyGtpp) hpwp Giwwdwdp mGEG thnpp wuyw-
ynniGnpnynuiGlip: Uju wpuwnwlpmd npuybu wigpunupdinn pymphn og-
nwaqnpoynud b grudppnh pdwGupuihG pympbn: <wunnty wyn Guunwlh
hwiwp wwwpuwunywo gpubpnh pynipinh wpnwphG 060 Ghunh hwp-
popymGp hwdpGyGmy b nhypwyghnG dwpupdnush 0o hGunbGuhynipyma
mbtgnn wnniwwl@ hwppmpjud htwn: Lywnwywhwpdwp b Gwl og-
wnwgnpoty winnph Gymph dkd Jupquphy mblgnn nbkGwqkljuG junnnyul,
pwGh np wju gbwpmd hGwpunnp £ Yhpwety wlnguyhG pupdp pupmd
(cqbpwquigtiny U Yppwnplwlwl qwpndp) U uwnwlw) wpglijwyughG
Swpwqu)piwb dkd hGwnbtGuhympjmb:

1.

2.

uchuuSuueh yusurvuu wuragpe

Uhwg(b) phlwngbGyul wwppp, hwydhsp, qpuGgnn hwdwlwpgbpp b
uwwuty thiyk wpuwwnwlpwjhl nbdhdh hwunwnybip (dnu 10 pougb):
Uumqty hwpypsh b gnGhndbunpuwé giluhlh wélymGuhi uwnnuly-
Gbph qpuojwlywl ghpptphé hwiwwyuwunwuhawlng gmgimplibpp: U
qopomnmpjnifip  Yuwwnwpbihu nbGunghljwi punnnjwih  wingughG
(wamdp L hnuwGpp wyhunp t mGEGw6 wikGuhnpp wpdbpGhpp, puy S,
L S, dtnphph (wyGmpymGGkpp jubwp b ghipuquighkt 0,05 di-p:
UhwgGbi pwpdp wpnudp: Munbiny dhw)G hwpdhyp’ qulby w)l ghppp,
nph niypnd gpuGgynd t npbbnghGyui Swnwquipiwl wikGwdiko
hGwntGupmpimbp: Gpunt] hwiwwuwnwujuwl wilniGuihl vwlg-
nuih gmgdmbpp, L ubtint) hwyyhyG w)n ghppma:

QnGhndtinpulwl quhyph Jpw hwpdwphgGhy qpudhwp pympbnp:
Munntiny dhwG qfuhyp (pymptnp)’ quulhk; w)G ghppp, nph pbwpmd
qpufigynud b wnwybjugqmjG pGunbGupgmpymb: Wu nhypmd Gw-
nwqujpiwl hGntlupynpymbp whwnp b mliGw Gwhmpg pwymd
gqpufigywd hGnkGuhympjwl Yhuhl dnn wpdbp, hul pymptnp 180°-ny
wnunbijhu w)l qquih thathnjumpymG swhwnp b Yph:

Qpulgl) hwiwwwwnwuuwl wiijmbwihi uvwinnuyh gmgimdpp,
hpwp Yunyby qiiuhyl o hwadhsp L ybpghGu htinwgGhy 0-wywG nhpphg
2+3°ny:

Uwppwynpnuip phipt] wyluwmnwGpwjhG nkd¢hih’ nkyufwph gnignuing
winnqujhf qupdwlp L hnuwGphG wwnm| wGhpwdbyn wpdtplhp:
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LwjGwghhy Sy L S; Stnptipp (nywyjwph hwGdGwpwpnipyunip): 20+30
whlymbuyhG powb puwjbpny upnnby pynipbin-hwdhs hwdwlwpgp,
wibl wlqwd qpubght) nhppulnywd GwnwqujpiwlG hGunbkGup-

Uympymbp, unwgywd wnjwiGhpn] Yuremgh) quudhly: Ani, U Ao wihph
tipjwpnip)niGGph zngwlw)pmd pwyip thnppuglby:

Uwhph 6 wlljwi hwiwp vnwgywd wpdbpGhph ogimpjunip L
Amin = 2dsin6y pwGwalihg npnpby Amin -1

2wty Amin =12,34/U L A= 1,5Amin: Qwitidunnb) thnpdhg umnwg-
Jwod wnnymbpGtph htiwn:

Uppunywd U upiwi L hwdwywnwuuwG  Ag,-h - wpdbpGhph
thengny (3) pwlwdlhg npnptp MuiGyh hwunwnmGp:

usntanauuuu urser
Puguinpl] wpgbjwliwjhl Swpwqujpiwi wnwowgniip:
h®Gs t yuwpdwihpwjhG vwhdwGp b h6ywb®u £ wjl Yuhujwd wlnnujihG
lwpnuihg:
hGym” t wpghwlwyhG Gwnwgquypiwb uyblnpl wipGghwn:
0°p6 t Ppbgh wwydwbp, pGyut®u t wyl uvnwgymd L hGsuhuh® Gpln
Ywplinp YhpwempymG mGh:
hGm® wju wywwnwipmd Gywuwjuwhwupdwp bt oquugnpdty
hudwGwpwjhG Yunngywdp mbkgnn pyniptn:
bGywb®u t npnpymyd MpuGyh hwumwnmGp:
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uchuusSuve 7

NELSALL3UL aBU3PL (PLNHBUANMUYUL)
uneuSrp nkuntuLuur/rniUC

sStuuuuu vuu

tpt nhGwqhljwé hunnojwljh wlnnwihG jwpnip ghipwquigmd t
wlnnh Gmph hwdwp U, Yphwhulwl pupmdp, www nblngkGub
Swnwqujpiwi uwbliunph wlpGnhwwn pnbh Yypw wnwowlmd b6 juhun
wpuwhwjpnywo, ywwn thopp uyblwmpuyhf jwynpyml mGbegon dwpup-
dnuiGtp” hpwphg hbom  wnwGdhG uwwblwmpwjhG qdtp: Wn qdhph
hGwbGuhympjmGGtpp jwjuwo b6 wnpujhG yjwpmihg L Juwpnn LG dh
pwlph hwpmp U GmjGhuy bwqup wlqud gbpwqubgly wpGrhuan
uwtilpnph GnyG uwbmpughG puyGnpyul hGnbGuhympymGp (GY.29):

In - Kp Ko In - Ke Ka
— -
- -
n B \
1 | 1 ] /N. IK
¢ 05 10 15 20 »4 O 04 0.8 i(A)
w P

LY.29. MnGdh (w) L dnthpntiGh (p) nbGngbljwl Gw-
nwquw)piwl uwbtlwnpbbpp (winnwihG pwpnudp’ 40 Yd)
MHEGnghGjwl Gwnwquypdwl qotinh hwiwnuipp gdwyhld uwbkinpp,
[uhuwn pGnpny t whnnh Gymph hwdwp b Ynypmd L wdyuy Gymph plmpwgpu-
Jw uyyklnp:
Rimpwgpuliuwl wwykYwph qdotpG pun whph bGpYywpmpymGGhph
nuuwynpuwo LG npnpwyh ophGwywthmpyjuip L juqimd LG wnwGdhG
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utiphwGtp, npoGp quGmd GG pkGwnqblywl uwybywnph nwppbp Ywubipnud:
Uyn ubphwlbpl pGymGgwo b Gpubwyh K, L, M, N, ... twntpny: UdbGw-
yupSwihpwihGp K ubphwG t: Udth bpywpwihpughG t L ubphwG,
wjGmhtinl’ M L N ubphwGbpp, npnlp wnwowGmd G Shwyl dke
ywpqwphy mGtgnn phihwlwG mupptiph uyblyopGbpma:

UdkGwwwpq Juemgywdpli mGh K ubiphw6: WG pwniugwd t tphip
qdtiphg, npnlg wljwlmd &6 Kg, Kg U K, Kg-6 wibGubpyupuhp L
wilifwikd hGunbtGuhympymb mGkgnn ghob t: UjG YpYGwl t, wyuhGpG’ nibh
tipym pununphy’ K b Koe 1 Kg qhoG wiytith Ywp6wihpuhG t, mGh unjtiih
thopn hGubGupympymb L GnylGuybu YplGwy b, pwyg tpym qdtph wihph
tpjupmpymGGuph wmwppipmpjmbn pww thnpp t, L hwéwj wrpwGdhl
qobpp b6 enlymud: UdkGwljwpdwihpuyhG L pmy hGnbkGuhympinib mGlgnn

qhop K, -6 t (GY.30):

A
Ihr oy A

— A | >
0 Ky Kp K, A

LY.30. NEOwngkGywh K utiphw)h uwbywnpwihG qétiph ufjubdwh

Lhihwywl wwppbph owunhuljwG L ntGwnghGub plGnipwgpuiywG
uyblwnpGph dhol juwG twliwl mwppbpnipymGahn.

1. Owyunhjwlywl gqodwypl uwblpnplbp mGEG Shwjl wwpq Gynplipp,
npnlip Swnwquipmd bl ququjhl Yhwlymud: EGungkGywG pmpuwgpnuljuwi
uybywnplGbpp dhpnn qowyhG G0, wlliwhu dwnwquypnn Gymph wqptiqu-
wnwjhG hdwyhg b wyl pwlhg, pt wjl phihwiwl Shwgmpjui Gk t, pb ny:

2. Swpptiph owwnhYwlwl vwbywpGhpp WwpmbGuwynd 66 dho pyny
uybwnnuyhG qotp (hwdwh' hwquphg wybih) L mGeG pupy Junnigwop:
Nwpphpwljwl hwiwywpgh vh wiwpphg hwenpnhG wigGhjhu owwnhlwlwa
uytlnph Jurmgyuwdpp thnjuymd t twwbu, pn npmd Junmgywoph L
9otph pyh hmhnjumpmiGGbpp Ypmd GG wwppkpuywG pGoyp, hGawbu
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phipwiwi hwwnympymGGtpp: OphGwly Giwl uwyblunplhp mGEE wijw-
(hwywG dtwmwnihpp (nhnymd b6 GnyyG uwbphwGbpp, qobpp YpyGwlh G6):
Gpypnpny fudph wwppbph uyblnpGipmd ghugmd 56wy ubphwGbp, L
gotpp Ywd dhwylwl GG, Ywy towlhh: b wwppbpmpimi ouwwmhlwulwb
uyyywplbph, phdhwlwl wwpptph phGnghijwb poipwgpuljub uyblynp-
Gtpp fupuwn ShophlGwly GG: Muwppbpwliwl hwdwlywpgh §h wwpphg hw-
onpuhG wlgGihu wwblwph nbupp sh pinfugmd, L wipnng uwbljnpp 2bn-
ynud t nbwh yupSunhpwyhG whpnyp:

NEGwngqblyjwlG $nunGh LGbpghw6 Yuwpnn b dh pwGh hwqup wiqud
ko |hGb} owywhywlwG pnwnnbh LGepghwiyhg, hGyp YYwynud t w)b dwuhl, np
nhlwngbGyui pAnpuqpuliulb wybliupl wpwewlmd bt wwndh GhpphG
punubpltinnud, ShemyhG dmn qunbynn EjywpnG6hph LGapghwywG Yhéwy-
Gtph (hmhnfumpjwG htwnbwGpny:

NhGungbGywb pmpwgpulwi uwybljnph Ybpp GYwd hwnympymG-
Gbphg hbwlmd t, np whGy L htnmy Yh6wlyGhipmd Yud b} phdhwlywb
dhwgmpjwb dke qunlynn wnnilGbph thnfuwqnbgopmGGtphl dwulGulgoud
GG dhw)G wpnwphG pwnuGpGhph tibYwpnGGepp:

PuqiwtitnpnG wnndh GepphG pwnupltph tGipghwlywl Yhéwy-
Gtph nhwqpuip GhpYujywglnt hwiwp wihpwdbn t hwyyh wnlhy, np
sqpgmjud Yhdwiynd qunlynn wnunmip bbjunpnGGipp qpuntigmy GG dhw)G
w)G YpdwyGtpp, npnGg hunfwp wwnndh tGipghwl GjwquaqnyyGa t:

Uwmndinmd  teywpnGh yhéwyp pimpwqgpyond t ynpu pywGuwghb
pytpny.

1. Qquwynp pywluughG phy' A, npl pGymGma t 1, 2, 3, ... wpdtpGhp:
Quwynp pywlunwihG@ pyny npnpymd bt tlpnpnGh mntoph ko
Jhuwnw(gpp b tGtpghwjh bhiGwljwG Swup: OphGwly’ 9pwdGwbiwb
wwuinind nunkdph dhd Yhuwnwlgpp a=a,n2, npntin g, =h? / me®
dtompymGp Pnph wnwehl nnkdph wrwyhnG L, hul wwnidh
tGapghwG npnpymd t Shwyb #-ny" E, =—m22e4/2hzn2 :

2. NuntopwjhG pywGuwypG phy /, npl pGymGmd t O, 1, ..., n—1
wpdtpGhp: /-m] npnpymd t mnbdph thnpp Yhuwnwlgpp L hGs-op
sunhny' tGtpghw(G: OphGwy 9pwolwliwl unnnimd nutoph thopn.
Yhuwnwbgpp b=a,(/+Dn: buj wywhwywé shnwnh wwnndh
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tGbpghwG E, = —me"/Zh2 (n—-A)?, npntn A-6 Yngimd t pywG-
wnwjhlG npnmud L Yupajwd b -hg:
3. UwgqGhuwywG pyuGuuhl pi] m, npG pnmGmd t +7-hg — 7 pojnp
hGwpunp wipnong wpdtplhpp, wjuhGpG’ 2/+1 hwnn wpdbp: m-ny
nampynud £t nmunbdph nhppG  wnwybimpml mGhgnn nnmpjwG
Guwwiwdp: Uwindth mnbdpwihG dndblwh L wyn mygnmpjub Shol
Yuqiywd wyuG hwiwp cosd =m/! :
4. UwhGujhG pwGwuyhG phy s, npG plnmGmy b bpym wpdtp™ +1/2:
s-ny npnpymd b LtynpnGh ubithwliw@ dndtiGunp’ uwhlp. «+» Gwbp
hwiwywwnwuhiwlnd t mnbdpwjhG dndkfwnh (uwwndwdp wwhGh
qmquhtin, hulj «—» Gpwlp” hwljwqnquhtin puuwynpmpmGGhphG:
Ujmu Ynndhg, hwdwdwjlG Mwnihh uyqpmbph, pywGunwihG pytph
(n, 1, m, s) punywyny npnyynn yh§whymy Yupnn b qubyty Shwjb gkl Hhahu-
nnG, nuunh 72 gjfuwynp pywGunuyhG pyny npopnn dhéwymsd Yupnn t qunG-
yhy 2n tibywpnG: z-h ndyw wpdtipny npnynn pninp JhSwlyGhpp Juqimd
bG dh pwnubp: n=1, 2, 3, 4 pwnubplhp6 pGnmGywd t wijwlls hwdiw-
wwwnwufuwGwpwp K, L, M, N punuGpGtp: Ujuwhuny, jqpgnwd wnnidh
K punuipmd qunGynud t 2 hikhwnpnG, L pwnuGpmy’ 8 tiklwnpnG b wyG:

NhGnghGyul pGmpwqpuiwul uyblpnph wpwowgmip Ynubjp pw-
guuwnnt E htinlyuy wuwpqligqud upubdwyny: Npybuqh wwnndp Gwnwquyph,
w)6 yhwp L vnwiw tGipghw L hhiGwyw b yh6wlhg wigGh npll gpgryjwd
Yh6wl: Lwlh np hpdfwyuwl Jhwlmyd qunlyny wwnndh popnp hGwpuinp
Gbpphl YhSwlGhpp qpunbgywd b6, L GupphlG wlGgmiGtpn hGwpwynp 346G,
www wwnndp Yqunbyh gpgnwd Yyhdwlmd, tipt Gpw GhpphG pwnubGpltipnhg
hitjunpnG bt htnwgywo: Nplt GupphG, ophGwl K pwnulphg, tikyuwpnt
htnuglGbint hwiwp wGhpwdbym t, np winghG hwpwonn kywnpnGh tGtp-
qhwG L 1hGh wyn punulbpmd bbjnpnGh Yuuh tGipghw)hg eU 2 By,
npubn U-6 wpugquglnn jwpnidG t: LhpphG puqulphg tibiwpnl Yupbh t
hbinwgGt) Gl $nmnnlGh Ywd wy dwubhlh wqpbgnpjudp, tipk dwulhyh
tabpghwG gL t wyjw) punuipmd bywnpnGh Juwh tGhpghw)hg:

Uju quunnnmpymGGbphg wwpqymd £ wngh Gniph U: Ynhnhjuywl
lwpiwG piwwnp: Lwlh np HehwmpnGh Ywwh tGipghwl Yuwhywo b wlngh
Gruph Z Ywpqupyhg, www Z-hg Yuhnjwd Yhth Gwl U, yphuhyuwlws
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pupnudp: LY31-md pEpwe G pwqiwkibupG wwnsh GhpphG pw-
nuipGhph tGbpghwliwl dwhwppuyGhph ujubdwi L hGwpuwynp pmy-
jwwnpbth wigniGhpp Ky U Kp qotiph hwdwp: K ubphwjh wwblynpwhG
qotinG wnwowlnul LG, bpp qpgnywd wwndmy bjwnpnGp hinwgyws t K
pwnuiphg: Ujn ghypmyd K pwnubph pwinip wbinp jpugynud £t L, M jud
N punupGhphg K punuwip wiglnn bywnpnGng:

3dsz Ms
3dap Mas
3Pas M;
3P - M2
381/2 M1
2P3» L3
2P L2
2Si2 L4
Kai Kz Kp Kgz

1S12 K

LY.31. Pwqowk Ywnpnb wwninth Gepphl pwnwip-
Gbpp tGGpghwlwl dwhwpnwybhph uubdwG

Ky uyghiinpuyh6 qhdG wnweowbmd t, tpp K punwph puthnip wbnp
nwgynid £ L punwlppg whghnn tikywmpniny: L punwiph bipbp hGwpwynp
yhdwlGhphg' L, (2S:2), L, (2P1) L L3 (2P3p), onydwb A/ =31 YwGnGha
pwjupwpmd &6 2Py, — 1S, L 2P3p = 1S, wlgmiGhpp, wyn wuun-
6wnny b K, qhop YypyGwy bt Uje mGh wdbGwdtd hGubGuhympymip,
wyuhlpl L - K, wigdw huyjwlwlwlmpmG6 witGwitob b, pwihnp L
punulp wdkGuinunb t K, punubpha:

Kj ghd6 wnwowlmai t, tipp K pwnwlph puthmp wtinp jpugymd t M
punuwiphg wlglnn bitYwpnGny: U ghiypmd GoyGuybu enljiwG A/ = +1
YwlnGhG pwjwpupmd b6 dpwylG 3P, — 152 L 3P3p = 1S, whgmd-
Gtpp, wjuhGpG' Kp qhop Gnylwbu ypyGwy t: UwluwG 3Py, L 3P3,
yh8wyGtph uwyhl-nntopuwyhG thnjuwqntgnipjwl tGhpghwlbph wwpph-
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pnipymGp thnpp k, pwG 2P3, L 2Py, yh6wyGhphGp, L YpyGwyh tpym qotpl
hpwphg ndjwpmpyuip L6 nwpwlyunymd: Mwupq t, nop Kg qhoG wykjh
YywpSwihpwyhG t, pwGh np M L K puwnuipGtph tGbpghwywG hbnw-
Ynpmpjm GG untih 06d t, pwi L L K punwipGtphlp: K, ghd6 wrwewGnul
t, tpp K punuph punhmp wbnp jpugynnd & N punwlphg wlglng
tibwpnGny: Mwpq b, np K, ghd6 wikfuljwpdwihpwyhll t b mGh wdklw-
thnpp hGunbGupympymbGp: Ukd Jupguph] mGhgnn pmthwiw& wmwpptph
uytijunpGbpnid jupnn GG wpwewlwy wykh Juwpdwihpw)hG qdtp, vwlw)l
nnuig hGwkGuhympymGGbpp thnpn LG L $nGhg phy GG wwppbpynu:

&.UnqhG gmyg t wty, np wwppbpuwwG hwdwlwpgh Z-pp wwpph
pimpwgnulwi wwyblpnpuht dtph v' wihpwyhG pybph hwdwp Yhpwnbih
I hbwnlyw) pwGwdlp

v'=R(Z—o)2[—17—i2J, (1)
neoom
npubn R-p Ohgpebpgh hwuwunamGi t, -6 Ynyymd t typwGuynpdwb
huutnwnmb L Juwhjwd st nmwpph Yuwpqupyhg, uwyuyé wjl nmwppbp
mwppblp ubphwGhph hwdwp L Gny6 ubppwjh wwpptp qotph hwdwp
(ophGwly’ K, q0h hudwp 6 = 1), 73-p punhmp YhSwlyny puinuiph qifuunjop
pjwhunwghG phyG t, 7, -6 uyl punwiph qifuwynp pywGuwghG phyl t, nphg
hywnpnG b wlglimd wyjw) pwhmp yh6wly: Qknlwpwp' K ubphwyh hwdwp
m=1nyn=273,4,..:K,q0h hwlwpn=2,u
3

Vi, =ZR(Z ~1)%: )
L utppwjh hwswp#, =2,y n; =3,4, 5, ... :
U2luwwnwbph Gujwuinwyp
Uyu wpfuwnwbph Guyumuyl t.

1. Npnyty Fe, Cu, Mo L Ag wwpptphg dtyh K ubphwih o L B qdtph
wihpp tpyunmpymbGhpp:

2. Npnyty K, L Kp qdtiph hwpwptpwljw6 hGunbGuhyopymGp:

3. Npmty typwlwynpiwG o hwuumwwmGh wpdtpGhpp K, b Kg qotph
hwdwp:
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uchuusSuuver yusuruuuv wurqpe

UwwnwGpp juwwnwpymd bt JPOH-2 Ywd JPOH-3 nhdmulghnt
uugbljnpwswihh oqGnipjudp: Uybynpwswihh GyuwpuqpmpymGp L gnGhn-
dtnpuwlwl dwuh upbdwl, hGyubu Gwl nbGungqbljuG SwnwqujpiwG
wihph bpywpoipyuG npnpdwG tnuGuyp pipdwd 66 Uyluwwnwlp 6-mu:

UzuwwnwGpp Yuwumwpynid £ bhnbyw) hwonprujulimpjwudp.

[. Uhwglt| nkGwngktGyul uwppp, hwyghyp, qpubgnn hwiwlywpgbpp L
uwwut) Whasl wyhnunwipwhG nbkdhih hwuwwnybn (Aown 10 pow):

2. Uwmgh| hwyyhsh L gnGhndtmpuwlwi gfuhyh wilyjmGujhG vwbnnuy-
Gtph qpnyuywb nhppbphl hwiwwwwwuhiwblng gmginGpGbpp: Ujn
qnpdnnmpymbp  Yuuwpbjhu nhGughGpuG funmnuiyh  wonw)hG
pwpnuip b hnuwGpp whwp t mGhGwl wdkGuwhnpp wpdbpGhpp, huy S,
L S, 6tinpliph puympymGGbpp subwp t gimuquGgkG 0,05 Wi-p:
Uhwg(b) pwpdp pupnudp: Munnbiny shw) bwzyhyp’ quhy wyl ghppp,
nph nhiwypmd qpuibgymd t ptGwngblpul Swnwqu)piwl wikGuiko
pGubGupynpymbp: Gpunt) hwiwwwwwupwb wilymGuyhl wwbn-
nuih gmgimfpp k ulitnb) hwghyG wyn ghppma:

3. Q@nGhnibwmpwlwl qiuhyh yYpw hwpdwpbglb] qupubhwh pymplnp:
Mnuting dhuy6 qiluhlp (pympbnp) quGhy wyG nhppp, nph nhwpnul
qnuigymy bt wnwybpugnyl hGubGupympymb: Uju ghypmd dwnw-
qujpiwl hGwnbtGupympymbn whump t mlkGw Gwiunpy puymd
qnpuiigywd hGnbGupympjwl YtauhG dinun wpdtp, hul pjmpbnp 180°-ny
wunbjhu w)l qquih thothnflumpymG yubwmp L Yph: Qpubgly
huwiwwwwnwuefuwl wiyyniGwihG vwinnulh gniginufpp, hpwpe Yuwb)
quiupyG m hwpyhyp L ypohGu htinwgGt) 0-wlwb nhpphg 2+3°-ny:

4. Uwppwynpmip phpb] whuwwmwGpwujhl nbdhdph (wlnpujhG jwpmdp’
10+15 §yd-ny dbd wlnnh Gmph YphuhjwlwG wpmihg, hnuwGpp'
8hGyL 5 dU): S; L S, Ghnpbpp qwjGwgt; dhGyl 1 dd: Uhwglh pwpép
(wpmudg, hwzyghs-pympbn hwdwlwpgp yuunbny qunlb) wnwybjwaqny
pGwbGupympjubip hwiwupwnwuuwing wwhph @ (quwd hwyuhsh
uwwnnywh 260) whlymbhatpn:

S. Wn wilymGGpp npopiwl 6unmpymGGpp dhdwgltim Gupuumwyny
whpwdtyn b hwyhsh L pymptinh nhppbipn 6wty hpuphg wGlwly,
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hwenpuipwp, pwy) wn pwj 2 jud 3 wiquy, dhasl wrwybpugnG
hGunbGupympywl hwuGhp: Uhwdwdwlwl wunhSwGwpwp thnppug-
Gl S) L S; Ghinpbph (w)GmpymGhabpp Hpwlp hwugGhny 0,1 ¥d-h:

. Sy dwpupdnudp Yupnn b hwdwwuinwupow G hGyubu K, wybuybu
1 Kp qdtiphl: {Gwpwynp b, np w)l hwiwwywwnwufiwGh Gl qobphg
dhyh bpypnpn Ywpgh dwpupinuihG: Wn wGnpnympyniGp hwnpw-
bwpbnt hwdwp wGhpwdbyn t bhwpyhsh L pymptinh wwunywltpp
Yuwub) hpwp, hwdwlupgp wuwnb] wilymbuihG i dhewljuwjpmd
(mGywywph hwGdéGwpupmpjudp) U gpubgh; hGwpwynp wyjp dwpup-
dnudGhphG hwiwwwunwunwblnng wlyymGGepp: Qwyyh weGhm], np
widbGuiinpp wllmbp hwiwwywnwuliwind t Kz qdh wrwept
dwpuhdnuipl, hul wiklwikd hGunbGupympmGp’ K, qdh wnwehl
dwpuhimdhG, b oquuftiny Rphgh wwjiwGhg npngbp K, L K qotph
whph pYupnipymGGatpp:

. Npnpby ShlGnyG hwppnipniGGhph pGwnwGhphg winpunupdwd K, L
Kj qotinh hGwbGupynipymGGtiph hwpwpbpnipymGp:

. Oquytiny (1) L (2) pwGwdélbtphg' npoyty 6 thwpwlwynpiwG hwu-
nwinniGh wpdbpGpp K W Kg qotiph hwdwp:

usnranuuuu urssr

. hGyn™ b6 wwppbpymd wwppbph ouwwnplwlul L nhkGwnghGjub
pGmpwgnulw uwybnpltpp:

. b®Gy wlgmiGtpny b6 wwjiwGuynpywo pnipwgpulul vwytlnph K,
L u M utippwGtipp, Ky, Kp L K, qotipp:

. b6y t yppwhlwlwl pwpouip U pGym® t wyG Ywhywd wwpph Z
Ywpqupyhg:

. Munyhpl) pwqiwhbyjnpné wwunth K, L L M punuGpGtph tGhp-
qhwiwl SwywpnuyGhph ufubdwd, pugunpty Kq W Kp gdtiph YpyGw-
YuGnipyniGp:

« Munlbkpt; nbGugqbljwl nhppwlyghnG uubinpwgphsh qnGhndtwph
uhubdw( U pwgwuwpl)] nhGnghGjul Guwnwquypiwl wihph bpYwpnt-
pjwl npn)dwG tnwGuyp:
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UChuUSULR 8

unaLrk OPELELL NEUNFULUUPPNRUC

Stuu4UuL Uuu

®npdtpny hwuwmwnydwd b, np phdhwlwl wwpptph nbGunqhywG
pimpwgpulywlb uwybywmplbpp wywppbipuwiwG hwdwlwpgh dh wnwpphg
Wymuhl wlglhjhu hptiGg wnbupp 366 thnfumd, wy wipnnempuip 2inymd

G nbwh YupSunhpw)hG whpmyp (GY.32):
[i an(/lz

As
Se
Br
Rb
Sn
Nb
Rh

A
LY.32. Npn2 wwpptiph K ubphw)h uwblupGbpp
UnqihG, hwdwnpbting wnwpptp phdpwliwl nwpptph pimpwgpuiyui
uwblwnpltpp, gnyg wytg, np K, L & M ubphwGhph witG sh qdh wihph
Gpyuwpmpjul hwljwnupé dkdmpjuwl pwnwinuh wpiwwnh  Yuwlunuip
wnwnph jupqupyhg qowjha £

\E=C(Z-c), (1)

npubtn C L o dEdmpymGGhpp Yuwhwd s6G Z-hg L wwppbp GG hGywhu
wnwpphlip ubphwGbph, wyGwbu k) GmyG wkiphwjh wppbp qotpp hwdwp: 6-G
Ynyymd t thpwlwynpiwl hwunwnmG:
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Uju Jwhundp hwynbh t nputu Unghh opkGp: bY.33-md phpdwd LG
wwpptph K, L L M ubphwGbph o gobph L K ubphwgh o L B qdtph wihph
tpupmpjwl hwiwnupd dhdmpjul pwnwlmuh wplwwh JuiumdGhpp
wnwnph jupqupyhg:

1 i
2 K, \/). [ Ky
Ka
Ly
P
10 ' 50 90 Z 30 50 70 Zz

(w) (r)

LY.33. (w) K, Lo Mo L (p) Ko L Kg gdtinh wihph Gpliwnnipywl hww-
nwnd Skémpjwh pwnwyniuh wpdwinh YuiunudGbpp niwpph Yupgqupdhg

OphGuly’ K, ¢dh hwdwp wyny jwjumdp jupbh t GhpywywgGhy
) 1 ’3
—=,=R-|Z-1
A 4 ( )

v=(z-1fR2=(2- 2{%—% @)

ljud

wnbupm, npwntn V' =1/4 -6 wfjuy vyblnpw;hG qdh wihpw)pG phyt t, R
(thnpbpgh hwuwmunnmGp: Hdqup 3t GYunty, np Ky gdh wihpuyhG phlp
hwjwuwp t Z-1 Ywpquphy mltgny gpwdbwliwi wwndh Lwjdwih
ubphwih wnwehG qdh wihpwypG pyhG: Uju hunipGyGmdp Ywpkh t
Pwgunplj htunbywy wwpqbgywd dngbijh oqlnipjudp:

Qwjnbh t, np K ubiphwjh gotpl wnwewlnd GG w6 ghwypmd, bpp K
punuph tpym LGYwnpnGibphg dhip htrwgwo bt winndpg, L L ud N
punyGpGtph LitYwpnGGephg dbY6 whglnd t K punwbph punhmp wmbnp
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Gunuqu)ptiny PpnnnG: K, qhoG wnwowlmd t, tpp L pwnuiph
titywnpnGGaphg ukYG £ wlglmd wyn pwihnip mbnp:

Gpp K punuiphg htnwgywo t gty Lkywpnb, L pwqubph tikjwnpnGp
quGymyd t Ze hgp mGhgnn dhgmyh L K pwnubpmd dGwgwd tjkywpnGh
(Z - 1)e qmiwpwjhl (hgph nuyunmy: Ukd Jwpquphy niGhgnn wwppbph
hudwp L punubph thlwmpnGahpp gnudwpuyhl nupwG wnwohG dnunwu-
Ynpmipjurdp Jupbih t wlwmbub) (Z - 1)e 1hgph nupwh Gyundwdp: M, N L
djnuu wpinwphG punupGtpl hptlg Ghpumy nuywm b6 wpwowglimd: Uju
wuwydwGGEpmd wnmih tGhpghwyh wyl dwup, npp wwjdwlwynpjuo t L
pwnwiphg K pwnulp wiglnn titywméh L (Z - )e qgmiwpwjhG (hgph
thnhuwgnbgmpjudp, wnwehG dnnwynpmpjudp Jupbh t Ghplujuglby
npytu (Z - 1) Jupqupyny opwdGwliwl winndh tGtipghw, wjuhGpl bph
wyn hiiywpnGp L punulpnud k, www wwnndh LGkpghw6

4
1
E=—(z-1)p. 2.~ 3
L ( ) 2h2 22 ( )
huy bpp wyl wiglmy £ K puquip, wuyw
4
Eg =~z -1)? —'2”;2 : 4)

L-phg K wGgiwG htwnlwGpny uwinmip Swnwqwipmyd t mnnG, nph
tGhpghw(

me' (1 1
hV=(Z—1)2‘W-L1—2—?], ()
nuwnh wihpwjhb pyh hwdwp funwGubp’
, 1
v=(Z—l)2-R[l—2-2—2J, (6)

nuntn R = me [47h’c=109677,76 us™:
Kg qhdG wnwowlmd t, tpp M pwnubphg t tiyupnG wigimd K
pwnuwiph pwthnp wtnp: Uyn ghwpod M punuph tishnpnGh ypw, pugh
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theoyh L K punuGpmd dGwgwd tikjwpnh quudwpughG (Z - 1)e thgph
nupuihg, Juqnh Gub L punubph tilnpnGGaph gmdwpuhG qupnp, npp
pnpuglmy t (Z— 1)e (hgph nuipwp: Uyg qupwnp Yuphih b Ghpywjuglhy

npbu (Z - ©)e |hgph nuyw, npintn 6-6 wyjwy punuiph tYpwlwynpiwl
hwuwnwinmG6 t:

UnqihG gmyyg wygbg, np wwppbpuwywl hwiwlhwpgh Z-pn wwpph
pGmpugpulwl uwblnpughl gdh v wihpwjhl pyh hwiwp Yhpunth t
] 2 l ]
\ 4 =(Z—'0') R[—z“——zj (7)
nom
pwGwdlp, npnbin 7, -6 wyl punwlph qiuwynn pywbnwhG phyt £, npuntin
Yw pwihmp yhdwy, 7, -p wyl pwnulph gifuwynp pwlnwghG phyp, nphg
titywpnG L wlGgGmd wmjw) pwihmp yhéwl:

U2uwunwiph Guywwnwyp

Uju wpuwwwbph Guunwyt t.

. MumdGuuppb; pGmpwgpujuG uwyblinph K, & Kg qotph wihph
GplwpmpymGatph jutundp nwpph jupgupyhg:

2. Nzt C L 0 hwunwnmGabpG mumdGwuhpynn wwpptph K b Kg
qotiph hwdwnp:

3. 8myg wwj, np wjn hwumuwnnmGGbpp Ywhejwd 36 wwppkph Yup-
qupyhg:

UchhuSuLekr wusSuruvuu yuraqpe
WhwwnwGpp Yuwuwplm hwdwp wGhpwdtyn © opnplp wnGyuql
tptp wwpph K, U Kg qdtph wihph tphupmpimbGGpp: Gpt hwiwnpbGp
hwjnGh wyl thwuwnp, op W -h Ywjumdp Z-hg gowjhb t, wyw pujwlwb t

npngty Gpym wwpph qdtph wihph  bpiwpmpmGGipp: UzfuwnwiGpp
htpinwglbm hwdwp Yupbih b oquugnpdt) Uluwinwbp 7-md nuunuiGu-

uhpywo wwpph Kg U Ky qdtiph wihph bplupnpymGatpp:
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U luwwnwlpp juwnwpymd b hinlyjw) hwenppuljwGnipjuiip:

. Wluwnwip 7-nd Gyuwpwgpjud bnuGuyny npnpt) Uyuwnwlp 7-md

munuiGwuhpywo wmwpphg mwppbp jupquphy mbhgnn Lu 4ty mwpph
plnpwgpului uwhlynph Kg b Ks qdtph wihph tpywpnipymGGpp
(ntYwywph hwGdGwpwpnipjudp):

A YJwhumip Z-hg wwwnltpt) gpubhlynptG L, hwyyh wnlbng, np

1 1
/—~¢—=cz—z,
/12 A[ ( 2 1 )

gnudhyh oqlmpjuip npnpty C hwuwmwwnmGp L hudngqyh;, np
C=(3R/4)":

Oquujtiny Kp qoh wihph tpwpmpyniGhg' npnply o typwGwydnpiwG
hwuwwnmbp L hwinqyty, np wyG GnyGa6 t Z-h L Z,-h hwiwp:

usnranauyuu 3UursLr
Uwhdw(t Unq hh optiGpp:
bywbu t Gipyujwgymd Unqhh opkiGpp K, qoh hwdwnp:
UtiyGwpwit) (2) pwGudlp:
h®Gs htwuwn niGh typuwGuwynpiwG hwumwnmGp:
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druvyh 64 36M8H ONNQLC

Stuuuwuu Uuu

Qdwiwdwjli wwnnd)h dnpnpulwyhb dnghjh, wnmip Jugqdywd b owdn,
npuijwi hgp mGkgnn dhonijhg L Gpwb ppowujwnnn bikjnpnGGaphg: Cuwn
nuwuwlhwl dthuwbGhlwih, wypyhuh  hwdwjwpgp Ywpnn b quuGyby
hwjwuwpwlyypmpjul dte dphuyG wjyl nhwypmy, bpp tiLYwmpnGGhpp
npnpwlh nuntdptipny wwnuymy GG dheniyh yopop: Uwlwyh, pun nuuwljwb
tlywpunhGwdhywgh, wynuhuh wnndp, wyGmuwdbGuyihy, sh (hGh JuwymdG,
pw(h np wpwqugnuiny wpdynn bnpnGp, Gwnwqujpbnyg bbiunpw-
dwqbhuwywl wihp, YynpgGh tGhpghw L, h ytpen, YpGyGh Sheonihh Ypuw:
CGn npmd, wuwndiwl hwéwumpnGi wju ptiypmd whnp bt thofuyh
wplnghwwn, hGyh wpymGpmd wnwGdhl vwyblmpwihG gdtph thnpupkG
Ynhwgh whplghunn uwblpnp: WG thwuwmp, np wnndfliph wnwpdwG
uyyunpmd nhunynd &6 wpwGdhG uwbYnpwhb qdbp, Jywynd t wwnndGtiph
JuymGmpjuG dwuhl, hGyp hwlwumd b guuwiub tbjnpughGudhliuwgh
wuwwnltipugniibbiphG:

Uwmndh junmgywoph pywlwmwjhl wnbumpyjulG hhdpnud Pnpp npbg
hbtwnlgw) bpm JubGhwngpmypGhpp.

w. Unndp Yuwpnn £ qunGyt; dhwyl npnywlh JuymG (unwghnGuin)
yhSwybGtpmd, npnlg tGhpghwlbpp Ywpnn &G pGymGh; Shwjd pGrhuan
wpdtpGtp’ Ey, E, ..., E,, ... UnwghnGup Jh6wlymy wunmip sh Swew-
qupnid:

p. Unmip Gwnwguypmyd Jund YJulmd t dh winwghnGup JhGwyhg
dymuhb whglkhu: E, ypdwlhg £, Jh6wl whglbihu wpdwlgwd (Yuwd)
pywwmh tGtpghwG npnyymd t

hv=E, -E, (D)

wuydwlhg (Pnph hwéwunpmGabph wwjswa), npatn k= 6,63-10 > 9
dhomipymGp Nuwbyh hwunwnmGe t:
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Pnph YubuwgpoyplbpG widhewiwbnptG hwunwwnytghG Spwblyh L
<tpgh thnpdtpmd, npoGgmd mumdGuuppymd thG «quGnuny» bhjnpnd-
Gtph pwunuiGpp Gnupugywd (P~1248 ufig. wwG) quqh wwniGhph
Ywd dnjbynyGhph htw, b htnmwgnunymd tp bnpnGGeph wpwqnipymG-
Gtph pwpfumdp pwhumdGbphg wpwe L htinn:

EywnpnGGtph pwfundG pun wpugqmpymGGhph (4hGewmpy tGepghw-
GLph) wnndGhph bt pwjujtimg wewe L htunn nwnuiGuupptim hwdwp

SpwGyp L <bpgp YhpwnbghG wjpuwbu Ynypjwd wpgbpuynn jwpiwG
Enwlwyp: LY.34-md phpdwd £ wyn inubGwlh uubiwG:

D hjugiwl phihyhg wnwpynn bbYunpnGGapG wpuqugymd LG
pilhyh L N gulgh dhel Yhpwnywd U qwpoing: UGnnp (A phpbinp)
qupjwindtinph shengny hnnuiygiwod t: N gulgp npjwd t wlngh wnely
Gpwl wwn dnun: Swgh Yypw wlngh Gjundwdp mpjwd t U, gpujwb
pwnnud, nph 2Gnphhy wGnnhG Yupnn GG hwulby ShwyG wyG beYupnGGhpp,
npn(g tGhpghwlbpp dGd GG Yud bwjwuwp wjyny wpghjuynn gupwmp
hwnpwhwptint hwiwp wihpwdtpn el tGtpghwjhg: '

N A

o

(&)
~ 1

LY.34. Upgbwlnn (wpdwh bnwbwlh upubiwh

SpwGyh L <tipgh thnpdtph wpnniGpnid wwpqytg, np

1. kywnpnGGtph npnzwlh (4nhunhlwlwG) wpwenpymbhg tnpp wpw-
qoipymiGGtph nhupmyd pwiunip (phy wpwéquwb k, wyuhlpl’ titlunpnGl
hp tGtipghwG wwnndhG yh wwihu, b pupudwl wprgmGpned thofuymd b Shw)G
tilnpnGh wpwgmpwi nunmpymap,
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2. YphwmhlwlhwlG wpwgnpinilp qhpuquigbpt nhypnd pwhinwip ng
wnwaquliwi L, -wjullﬁpﬁ‘ tibyupnGp ynpglnd £ EGhpghw’ wjG Jwuwdp
gwd phy wwny wnndhl, npl wiglmd t wy] wykh dko thepghwihny
unwghniwp Yhswly: Wowhuny, wwndp juwd ponpndpG tGhpghw  sh
pGnniGnd (wpwdquijul pufumd), Jud Gpl pAypmlnud b, www wjGuhup
pwlwlyltpny, npnGp hwywuwp &G Gpint unwghnGwp  JhSwyGhph
takpghwlbph twppbpnipywp:

Spwlyp L <bpgp gmyg wykghl Gwl, np LhywmpnGh Yphnhjuwlwi
wpwgnipinilp, nphg kS wpwqmpjul pbhwypmd pwfumdp nunimd b ony
wnwdquliwd, mjw) mbuwlh wnmip pGnipwgnnn Yhdmpjma t:

®npdp quuwwpyb] b oulnhlh gninpphGhpmd, dman 1,2 49 uln. uywG
GGdwl ghwpnud: dapdnd swihyby b 7 wlnguihl bnuwlpp Yywhnwa Uy
wpwqugling jupnuihg:

Upwquwglnn jwpnuip qunjhg  ujuwd wunhdwliwpwp dhowglbjhu
hnuwGpn uhqenid SEdwlnud £ (GY.35), pn npnud muwGph Ynpl mbh ebpiw-
LtihwnpnGuyhG gnpohpGhphl pnpny ynpuo-wdwbpughG plmpwqdh wnbup:

0 ] r
5 10 15

LL.35. UGnnuwhl hnuwGph Yutunudp wpwagwglnn pwpnishg

Us(d)

UwljwjG Yupngh L gulgh dhol U qwptwl dnn 4,9 4 wpdbph ghuypmd
hnuwGpp Yunpnty pGYdnud t, huy htwn' U} -h Ghdwgtwi htn Gnphg wémd t
dhGyl 9,8 4. wpdhpp, nph nhwpnd Gophg phnymd bt hnuwlph Yupndy
wilnud L wwyw' Gnp wd dhlsh 14,7 L Wuwhund, 7 (Uy) YnpG hpkGhg
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Gbpluwjwgnid £ dwpupindbGtiph wpp, opnGp hpwphg quGymy ba 4,94
hnwynpoipjub Ypw:

LUY.35-md pipjwo Ynph dtyGwpwlnuip ndjuwpmpymlG ;h Ghplw-
Jurglnul: UGnnwyhG pupmip didwglhihu, pwlh ntn bithwpnGh YhGanhy
tGtpghwG sh hwuby 4,9 td-h, Gpw pwhumdGhpp uGnhlh wwnndGhph htn
wnwdqulwb G4, L hnuwbpp dkownud t: LwpdwG 4,9 4 wpdtiph ghiypmy
pwjumdp gunimd t ny wnwaquiwb, Hahnpnip pwhudwi dwdwlwy hp
widpnng tGhpghwl wwihu t uGghlh wwnndhlG: Uyguhuh hbyupnGGipd A
phptinhG 3G hwuGnud, npnyhtinb «pnGymd» 4G gwlgh Ynnihg, npG wnnh
Gwwduwdp mGh +0,5 4 jwpmd, nmuwnh wlonuihG hnuwlpp Yuwpmy
npGYGmd t: Gph tibywpnGibph LGhpghwl qquihnpil qpwquiGgmd L
49td-n, www wjnuhuh tbjuopnGGhpp ny  wnwéquliwb  pwpudwG
dwiwlwl, YnpgGhiny hphGg tGepghwyh dh Jwup, wwhwwlmd 6
pujwliwGuywth  tGhpghw, nwwnh,  Gwywd  wpghpwyan  jwpdwG
wnluympjwlp, hwulmd 6 A phptnhG, W hnuwlpp Gnphg ufumd b wéky:
bpt wpwquglnn jupnuip pwjuwliwlwsuwh & bt (>9,84d), www
tiGhwnpnGp Ywpnn b Gnphg Lu dbY uwd Gpgm wlquid ny wnwdqujuGnpkG
pwhudbp wwndGhphG, L hblg npulnd bt Yujwln dwpuhdmdGtph
wwppbpwywi YpYylnpjuwb wundwnp:

W6 thwuwp, np hwplwl dwpuminudGhiph htnwynpmpymip dhywn
Juwqdmd t (JhGk 0,1 4 Grumpjunip) 4,94, huly wnwehG Jwpuhdniip
huynGuptpuo t 4,1 d-h dnwn, hbwnmpjudp pugwwnpymy t Gpubny, np
wpunwphl wnpymphg jhpwnjwd wpwquglng jupdwip gmiwpymy t
wnintiGghwiGph YnGunwlmwyhl mwppbpmp)nilp, npG wdipnng Ynpp 2Linnid
L niyh dwhu’ pthnfubiny dwpuhdinuiGtph dhol htnwynpmpymbp: LkGp, np
wnunbGghwiGph YnGunwynmuyhG wnwppbipmpymGl wpwowlmd bt wyl
wwwSwnny, np wingp L Jupnyp wuwwnpwunywd GG wmwppbp Gympbphg:
Qpw wqpligmpymOp Jwpbih £ hiunmpjudp pugwnb), tph uGnhyh wwnmih
qpgniwl tGupghwG npnpGp 7(U)) Ynph bpym dwpuhimdGhph dhol
htnwynpmpjudp, npp Yuwhwe sk gulgh L Yuwpnnh wnunblghwGhph
YnGuwlunwjhG mwpptinmpymbhg:

Ujuwhuny, 4,9 td tGkpghwl pGnipwgpuyui t uGnhyh wnndh hwdwp,
npp npwihg thnpp tGhpghw plnmGh sh Ywpon, npnyhtnb heYumpnGGhpp
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thopp tGhpghwGhph niypmy wnbnh mbkgnn pwhumiGhp6 wpwdquljmb LG,
hul 4,9 b tGipghwmG wnndG pnmiGmy b wdpnnempjwip: UyuhlGpa’ ufnhih
wwunnip Yupnon b pGnniGhy EGipghwjh dhw)G npnpwlh, pGunpjwd wpdbpGtp:
Gpt E)-n ulnhbh «qponud» wundp tGhpghwG b, www wwnndh t-
Gtpghwjh hwenpy pnyjwwphh wpdbpp hwjuwuwp bt E; + 4,9 td-h:
Upwquglnn 4,94 wmnbGghuyp Ynyynud bt ulnhih wwndh <«unwohG
Uphnhywlwb unwblGghwp» Jwd «bqnGuliuwihG wpwblighupy: Liwh
alny, AE; = 4,9 td ddmpjnilp Ynymd t nhqniwluwyhG tGhpghw, nphG
hwiwywnmwupuwlnn Swrpwqujpnudp Ynsymd b nhqniwGuwghG:

hpGpunhlpjui hwulwGuwih b, np, pugh wnwohl Yphnhlwljumb
ynntfighwihG hwiwyunwuhiwbng tGhpghwyhg, wnmiGbpp Jupng GG
mGhGuy L wyth dEd tGhpghwGhpm] gpgnywo yhGwllhp, npnGg hwiw-
wwwnwuiwlnn tGipghwbpp GnylGubu Yupnn 66 opnpyty biwpnGughl
rwhuniGbph oqlnipjudp: ElGtpghwjh pwpép dwhwprulGhpp npnybin
hwiwp whwnp t pGuphk] thnpdh wjGuhuh wwydwGGep, np qugh GGyndp
hGwpwynpp swih thnpp {hGh, pwih np thnpp 660wl L pwyuywiuswi
pwpép wpwquglnn pupdwl nhiypmd bbywpnGGhpp Yupnn b6 dtnp plipy
qquih YhGtwnhy tGhpghwltp b hGwpwynpmpmb’ qpgrbim wylth pwpdp
unwghnGwp Yhdwlybtp: Uyuyhum|, thopdGwlwloptl hhdGunpytg Rnph
wnweohl Yuluwnpnypp:

dpwlyh L <kpgh thnpdtpp hwunmwnmd GG Gl Rnph Lpypopn
Jwlhuwnpmypp: bponp, pwGh np uGnhyh wwndh hhdGwlwl L wnwehl
gpgnywd YhGuwlGhph tGepghwbhph wwppbpmpymbp 4,9 b4 b, wyw wju-
uhup tGtpghwyny bibunpnGGaph hbw pwhidbnt wpymipmd wnndGhpp
whnp t qpgnybl L wpdwlhkG dhGhpwGq Swnwqu)pmd, nph whph
bpyupmpymbp’

A=—" 25204, ()

2~ E
L npp unn o b hnpdnud wnwgynn A = 2537 A wpdbph:
Uzhuwnnwiph Guywuinwyp
Wtuwwmwbph Guywwnwyh k.

1. ®Onpdlwlwb bnulwlyny umnigh] wnmih unwghnGup YhdwyGhphG
hwiwwywwmwupnulng tGipghwlbph pnhwwnnipymbp:
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2. Npnptj hGapwn quqgh (GGnG jud wpgnG) wnndh hhdGwyw L wnwehl
qpanywd yhdwlyGtph tGhpghwltph wwpptpmpmbp’ ptiquGwGuwjhG

tGLpghw:
3. Npnytp ntqnGuluwyhl Gwnwqujpiwl wihph tpjupopmGp:

UchsuSuueh wusSuruuu yurgpe

dnpdwpuwpwljwl vwpph uhubiwb ppuwo t GlY.36-mu:

EibupnltGtph puumdGhpi wwndGhph hbw wbtnh 86 mGEGmd L
Lt Gywpnn jwdwymy, npp Gwhiwwbu (gywd t hGipn quqany (wpgnG Yuwd
GtnG): Qwqh 6GnuilG pGupjwd b wjbwbu, np D Ywpnnhg wnwpyuwd
bithwnpoGp Shiyk A wlnnhl hwulbiG wnmiGhph htin mGGGmd t sh pwlh
pwhmyd (P = 1,2 84 ulig. uywG): N gwlgp, nph ypw Yhpwnynd b wpgh-
jwlnn jwpnudp, dmn t winnhl w)GpwG, np NA dhowluypmy nbknh mGlgnn

o)
) 3,

i
™

2(3+4)d

Ry
+Oe,(0+50)u

]

LY.36. Onndh b EYunpwlwh ulubdwh

pwhinudGlipp Yuwpbih (hGh wlwbub; Chjwgdwl phhyp ulGdmd t €
wnpymphg: Lpw Ypw Yhpwedwd jwpmdp jupquynpdnud t R nbnunwnny:
Upwquglnn jwpmdp (Qquwpnnph L gwlgh dhel) wpymd b hwununnmG
hnuw(ph €; wnpymphg: Ujn jupdwl thmhofumpimbp jumwpymd t R,
ntnuwunny, gnigdmbpp gpuGgymd t U, ynpundtnnpny: Upghjwynn jwpnuip
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(gwGgh L wlnnh dhol) wpymd t € wnpymphg, Ywpguynpymd t R,
nhnunwunny, gmginilpp gpubgymd t U, ynypmitnpm]: UGngwphG hnuwGpp
swiynud t mA dhhwidwytpdtinpny:

Uztuuninwlpp Yuwnwpyma b htinbjwg hwenppwijuimpjwdp.

1. UhwgGbt} uwppp, 2hjwmgdwl pbiijh b guGgh ypw Yhpwunb) wihpw-
dtipn (wpnuiGhn (nuwywph gnigmdny):

2. Ulnnh ypw bwonpnwpwp (uyuwd 0-hg) Yhpunt hwjwuwp pwytipny
(AU=0,1+0,2 €) wénn jwpniGbp (qhywdwph gnigminy), wikl Sh
upiwG hwdwp qpuigh] wlglnn hnuwlph mdp L Juqdt] wnynuwly:
Uytih  62qpundud wjuiGhp  YJuwmwgylG, bph  dwpupdmdGtph
2ngwljwjpmd jupdwG pw)tipp Jpgybt wybih thopp:

3. Yunngh) ynpnwdugtipwhG pmpwqghdn:

4. Rlmpwqgdh yYpwu npngl dwpuhdmdltph htinunnpnipmibGp, hwpyby
bhdGulywl L wnwehl qpgnywd Yhawybtph tGhpghwlbph wnwppb-
pmpynilp:

5. Oquytiny (2) pwlwdlhg npnpl) nhqnGwluuyhfi Gwnruquyptiwb
wihph kpyupnipjmbnp:

usntanquuuu IUrser

1. Quuibtpwh) Anph Yuluwnpmplbpp:

2. Pnph JuwGlwnpnypltph n°p wagmuGepG 66 hwunmuwnynd dpwGlh b
<hpgh thnpdtpmu:

3. N°p pwhumdGhpG GG Ynyymd wpwdquywl b ny wnwdquljub: Pw-
gwwph) Yphmhyulul jupdwl pdwunp:

4. Pwgunnphi thnpdh ufubdwG. n®pl § wpgbpuwynng pupiwi nbpp:

S. Pwguwnpb] unwgdwd ynpununiytpughl pGmpwaqhdn’ dwpuhdindGph L
dhGhdmdbGbph wnwewgiwG wwwndwnn:

6. b°Gs t nhqnGuiGuwjhl tGepghw, L pGywb®e t npnyymd nhiqnGuGuwjhG
Swnwqujpdwl wihph tphupmpyman:
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StuuwuL vuu

hGywbtu hwjpnGh b, mjup, pugh wihpwyhl hwnympymGGephg, npnGp
npulnpmd 6 hGwntpdpGgh L nhdpwyghwyh tplmypGtipmy, mGh Gl
WwulGhYuwihG hwnympyniGibp, npnGp npubnpymd b6 donntEupuluti L
LmithpnlGh bplnypGpmyd: GiiGinY hwdwyunhmpjwl uwyqpoiGphg, dpwl-
uhwgh dhqhynu np Ppngp (1924p.) wmugwpltg dh Jwpywd, huniwdw)b
nph, wihp-dwuGhly Gpywyhnpymbp pGnpny £ ny dpwyG myuhl, wy Gul
LiGywnnnGGhphG L, pGnhwlpuwta, pmnp SwuhyGbphG:

UwuGhywhlG hwnynpymGGtpp pGmpwqpynd b6 E tGipghwny L p
hdwnyuny, hul wihpwjhG hwwynpymbihppy’ @ hwlwhnpjudp L &
wihpwjhG yhjunpny: dnunnGh hwiwp wyn dbdmpymGlbpp Yuuwyud L

htinljwy wpGympynmGibpny
E=ho, p=hk, )]
npntn % = h/27 , h-p MuwGyh hwunwnme t:
<wiwdwj np Ppnyth Jupywdh, wyn weGympinGGhpp Yhpwebh GG Gub
duwulhyGhph hwdwp: Uju wlnmdhg htinbmd k, np p hiynyu mGkgng
dwuGhyh np £pngih wihph tpYwpmpmbp’
A= 2z = L :
ko p
Q-Gwhwwbip np Ppnph wihph bpywpmpjwl Yuwpgp: Ghpwnpklp'
Ywpnnhg wnliywo bEYwmpnG6 wpwqugind t wlnnh dpw Yhpunud
wylyhuh U pwpdwé nupnm], nph ghwypmd bibioepnGh wpwgnpymbp
qquihnptl thopp t ymyuh wpwgmpyniGhg, L Yhpwnbih t ny pbjwweh-
YhunwlwG dmntgnuip (U < 100 yd): Ujn nupwnmd tibwpnGp dtnp Ypbph
mov2 /2 =eU YhGbwnpy tGhpghw L p=.2myeVU hiwynyu: LEnmlwpwp
tibywnpnGh np Spnjih wihph Gplupmpmép’

@)
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h \
T (3)
\2myeU

Stnunpbiny A, mp L e hwuwnmunnmGGbph wpdbplhpp, (wpniG wpow-

A=

hwjpntny ynpnbipny, huly wihph bpywpmpymGp’ A-Ghnny, Yumwlwip.

_ 50,
,1_‘/: . o)

Uto wpwquglnn pupmdGhph nhwpmd, tpp wpinwphG nuunnud dwuGhyh
dtinp phpwd LGhpghwl nunnud E dwulGhyh hwlqunh tGhpghwjh Ywpgh'
eU~myc?, npunbn Mmp-G dwuGhyh hwlquup qubqudG b, oquykiny
hwpwpbpwlwlnpjul nmbumpjwb hwpnGh wnGympymiGtphg’

>o

2 2
m=—-, Eyz=eU=mc" -—my",

YuunwbGubp

\/erz +2eUmgc?
v=c 5 :
eU +myc

Wyuwhuh wpwqmpjuidp pwpdynn tiEyupnGh gpppojywé wihph bplw-
pmpymap’

)

I A h : (6)

*k
my  myo c?
JZmer(H v ]

2
2myc

A=

Stnwnpbny my, e, ¢ hwumnmummGGlph wpdhpGtipp’ junwGubp.
— 1 .
J1+9,788-107 -U

Ll.37-md phipjwo GG npppnjpwG wihph A tpYwpoipjul uudwG
qpudhlylbpG wpwquglnn jwpmdhg nbywwppunwiwi L ny nbju-
unijhunwijub nhuptpmad:

A

0 .,
% (R), (U6 oubpd): ()
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LY.37. b lGYwnpnOwjhG wibph A bpYwpnipjwl Ywiunudd wpwquglnn U
wnnidhg. 17 ng rbpwunhyphurnwlwi nbwp, 2 pigwwhyhunwlwh nbup

QwjwnGh t, np, wllwh whplGbph pGmyphg, gnympymG mGkG Lplop-
Gtp, npnGp pnpny LG ShwjG wihpwihG wypnghkuGhphG, ophlwy  nhypwy-
ghwG L hGwnbpdliptGgp: Nruwnf, hwdwdwyl np Apnjth Jupiwoh, wtanp t
wntnh niGhlw Gul tGnpnGGaph hGunbpdtptlg Lk nhypwlyghw: Ulnud tp
wuwnqtij, pb thepdwpwpwlywl *6y ww)dwGiEpmd t hGwpuynp ghab) wn
tplnyplhipp: CinmGJwo t, np nhppwyghnl ywwybp ghoymd t w)l nbwy-
powd, bpp dhowydwiph wGhwdwutpmpymGlGtph yunhbpp (ophGwy  nhd-
nuyghnG gwligh wwppbpoipymbp) wihph Gpywpmpjw6 Ywpgh b Qw-
dwdéw)G (4) pwGwdlf, thnpp' dhGsk 1 4 wpmquglnn qwpnuiGliph phiuypnid
np Ppnph wihph bplwpmpmGp 1A-h Yupgh b LnyG Ywpgh hbnw-
YnpmpyniiGhin mGG6 wwnndlbpp pyniptinuwG gwlgnud, muwh, hGywbu
nhfwnghljuwi Swnwqu)ipiw nhwypmd, biiyunpnGiaph nhyppuwyghw Ynhulh,
tipb biiywpnGGaph thiniGop gpyh pynipbinuwhl gwlgh winndGuph Ypuw:

Uwluw)G nhppwiyghw ynhuh Gwbk wyG nbwpmd, tpp wihph bp-
JwpmpymGp wwm (hwpymp, GmjGhuly’ hwqup) wGqud thnpp b gubgh
wuwpptpmpjniGhg, btpt nphundwl@ Yhknh hbewydnpmpimip wwn  wlguyd
(10% + 10'%) ko t YbpehGhg:

EpinpnGGbnh wihpw)jhl hwwnlmpym{iGtpp hwjwmGwpbpty 56 U.Fup-
unlp L L.Qbpdtpp bGhwnpnGGeph nhdmuyghwjhl Yepwpbminn thnpd ipnd
(1927p): ‘Lnwlp mundGwuhpl) k6 HbnpnGGtph nhdpuwlghwb Ghybh (Ni)
dhwpympbnGipmy, bpp tjwpnGGipG wpuwquglnn pwpnuip puywlwlhl
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thopp £ (30+400 W): ULY.38-mud phpwd t AlLhunGh L Qbtpdkph thnpdh
uutidwG:

EtlpunpnGuwjhl pGrnwlnpnid unwgdwd tibyumpnGwjhG thnle pGyGmyd
t pmpbnh npnpwyh Ghuwh Jpw, huy Dwpwnbjh quubh ogqlmpjunip
qpwGgymu & wwppbp @ wilymG6apm] gnywd bEYwmpnGGhph phyp: $npép
gnyg t nwihy, ap winpunupdiwi npnwlh winGibph hudwwunnwa-

tiUwpnGuwyhh
L J—pﬁnwﬁnp
\\\
AN

N\
\

\ dwpwnbih
\ﬂ’ qLwo

Ni-h ~_ [ )
dhwpyniptin J

UY.38. MhunGh L Lpdkph thapdh upubiwd
fuwlmd bG bbywmpnGGaiph hGubluhpympjwl SwpuphdmiGhp, hGyp hblg
nhypwyghuyh wpnwhwpnndG b Wnwhuny, FuhunGl m Qupdtpp hwjw-
GuphptghG nuinun tbynpnGiaph (eU < 400 td) nhdpwlyghwyh biplngpp:
1927p. .0ndunlp nuym pwpwly pwnuwlph ypw hpwlwlwugntg wpwg
titYywmpnbGhph (e U = 30000 td) nhppwlghw:

Uzjuwwnwiph Owwwnwlp
Wu wuwnwlph Guyunwyd t.
I. UwnwGwj wpwg tikunpnGabph phppulghw puqiwpympbinnd:
2. duwinqyby, np bynpnGatph nhdpwyghnG dwpuhdnuiGlpp puwpw-
pmd LG Apligh wjwpiwGhG:
3. Npnzby gp Ppnjh wihph GplwpnipimGp wwppbp wpuquglon (wpnw-
Gtiph nbiwpnid L uinmgl) (4) pwlwdlh 6nmpymbp:
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ELGywnpnbwagnphgh Ywnnigwdpp
L w2fuwwnwGph ulyqpenilpp

UzuwnwiGpnd wpwgq titjunpnGGaph nhypwljghw unwlun hwiwp
oquugnpoymd t II'-100 M dwyGhyh tjtywmpnGwugphy, nph owywmhlwljwb
upubdwG phpywd b GY.39-mu: 1 Yupnyp juwwnpGhpiG «V» wmwph wbup
niGlignn L dnwn 20 dYd wmpwdwqgony Yynphpwdk phijhy b U6 whnunnjwo t 2
quuih vk (dkGtpnh quub), nph hwwnwihl wpdwo b inwm 2 4§ wmpuiwgdony
wlgp, pln npmd, ptithyh ump owjypp quGymd t wyn wGgph YhGunpnGnd: 3
wngp dtnmwnb ujuwjwnwy b, nph YeGnpmbmd Yuw gnp wigp (4= 6 dd):
UGngp  hnnuigywd b, wpnnh Ypw hhpunymd b pwguwuwlywl jupmd
(40+100 y), huy dhGhpnh quubGh Yypw' thnpp wpgbjwynn jwpmd (Shask
200 4): Wu hwiwluwpgp gqnpdmyi L nputiu wpuwqugywd btjupnGGbph
YhwmwyhlG wnpymp k Ynpymad b fiiywpnGwjhG pnwbng: 4 L S dwqbhuwljub

— 18
LY.39. b Eywnpnlwagphsh ownpywywh utubiw
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nuyljullipp Guwpwmbujwo GG GbhupnGGiph  wwpwdhnnn  (iGoh
YtGunpniwgiwi L hinmwqnnynn Ginizh owywnhdwy intuwynpiwb huwdwnp:
UwqlGhuwlwi nuyGjuyp 0k pyny (dhG;L ¢h pwlh hwqup) qupuplhp
m(tgnn unjtifinfuy t, nph wnwgpp hudpGyGmy t tiklpnpGwagphyh wnwig-
ph htw: EkywnpnGGeph thmbop nuwljulmd wlglmd b gptiph hwiwutn
tpYuyGuyul dwqGhuwwl nwpwny: Lwlh np Loptlgh mdp hunib-
dwnwlwl t LhnpnGh wpugqmppul qwjGwluwi pwnuaphbl, wup
tiEywnpnGGeph thmGep, wigltny nuwGyuyny, Yhquljtimymd t: NuwGyuy-
Gtph YhquitnwyhG hnwynpmpjnilp hwdbdunnulwl t unihGnhnny wig-
Gnn hnuwGph mdhl, munh wyl Yuphh b hnhnfub) 060 uwhiwGEpmy:
Unwohl YnGnliGunpwjhl 4 nuwGyuyp (nph hqultanwjphl henwynpni-
pymilp thnpp b Gpypopy 5 nuwGuwih YhquybnwihG hbnwdnpmpniGhg)
tbywpnGGiph wwpwihnygon fimbep Yhquytwmd t F Ynmd, npnbn
unwgymd t thnpp' dhlsh 1 Yl ywihbpny Gnp' wpyniGwpwp wnpmp: 5
nuwGjwyl F wnpymph wwunlbpp Yhquijinmd t 7 ughGuhywghnG typwGh
Jwd Gpw wwl quGdnn 8 muwllupywulwi ppplnh yYypw: Gpp titlwm-
nnGGbpp (hmGeG whglod t hnwqmnyng Gimph pwpwly dhGsk 10004
hwunmpyudp 2bpnny, 7 typwGh ypw ghuodmd t Gdmph nhdpwlghnG
wwwnlbpp, npp Jupbth b GQupwhwGl] 8 muwiywpswywd phplinh Ypw:
Gpb Gimpyp dhwpympbnuyht b, nhdpwlghnl wunnltipG hpkGhg Ghpyuwjug-
Gnd t npnpwlh opplwywihmpjwidp nuuwiynpywd Ybwnbph hwdwfumdp:
Gpt Gunyp pwqiwpptnw)hG b, www nhdpuyghnG wunnybpl hptGhg
Gpyujwglmy L npnpwlh ophGuywhmpjunip quuwynpjwd hwdwlbbn-
nnG powlwgdtiph hwdwpunudp:
bbYyupnGuqphsh owywhywywl hwhgnyglhpp’ EiknpnGwihG plrpu-
Gnpp, YnGnhfunpuw)hl nuwGpulGhpp, tgpwlp L Muwiyupyuwywl phphn-
Gpny (hgpwynpwd fughlp, whnunnwd GG tkynpnGwgnhsh hpwbh dhe:
Jr-100 M tibympnGugnjsp poy) b wwhu wwwbuy tEhmpnGGaphG
wnwquglng pwpdp 40, 60, 80, 100 Y4 j(wpmiGtp: EynpnGuwgphsh pGy-
hwlmp wbupp phpjwd £ G4.40-md: Lwpép jwpmidp npymd £ 1 Swimpup
uhgngny: brbipnpnGuqphsh 2 hpwlmd, npp bpywpk mnwdpg qub t,
wmbnunpjud t 3 YnlnbGunpujhl phwdpwqiwl, npp ownwymy b hb-
wmwqnunynn Ginh dpw pGYGnn EyjeponGuhG thigh wpuniwghdp thn-
thnfubint hwdwp: LYwpmd gnigunpyjued b6 Gub 4 quynnuiwghG pmbup,
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LY.40. BI-100 M ki blwnpnGwaphsh pGrhwGnip nbupp
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npl odwlnulnid £ wdpnng hpwGnud julmnud vnwlwmG, 5 GdmywpnGhyp,
6 odwlnwl gwdp jwpdwl wnpympp, 7 uymmiwywihp, 8 odwlnul
wuwwnmhwlbpp, 9 jupwwpiwl JwhwiwyGhpp, nhdpulghni wunnybph
nhundw( 10 pip wuwuninthwGp L 11 $nnnfughlyp:

EibywnpnGwqphsh hpwGh' wwppbp pwpdpmpmGGiph Ypw qubynn
odwlnuwy wwwuimhwlitpp htpdtwhynphb wlywd G6E tplywpk Yud
wwwlt ujwjwnwylibpny: UGhpwdbymnipjul nhwypmd nfjwy ujuwmm-
hwlp Yupbih t pwgl) (on pnnlbimg htwun), wbnunph wju Yud wG
hwpiwpw(pp, thwyl] yunnmhwGp L Gophg unbndt) quiynimd: dbphG we
wunnmbwlmd wnungpjwd  GimpwpnGhyp hGwpuwynpnipymG £ wmwihu,
wnwg Julmmip fuwpuimbim, nhnuihnfuty Gdnyp ipym hnjunpnuhwjug
nunmpnGGipm], wumnb) tpynt thnfjumnnubwjwg wnwGgpGph 2npg,
npnlighg kY4 tikwnpnGuqphsh wnwbgpd t:

bGYywnpnGuqphyp Ywpnn b wpuwnb) dhuyl w)é nbupmd, Gpp hpwGnug
unbnymd t Juymmd (P < 107 8 ubin. upw6): Linyp thojubint, Gop |m-
uwiupyuluG phpln wtnunpm juwd wy ghwypbpmd bilupnGwgphsh
hpw(h dtp on L pnnGymd L wGhpuwdtwm gnponnmpiniGGtp Juwumwuptjng
htinn Gnphg unbindymad b Juymma:

Thdpwlghwh pwqdwpjniptinh Ypw

EtywpnGGtiph nhdppwlghw winwlwynt hunjwp wnjw) wpluwuwnwipnud
oquuuugnpoymd t pwqiwpjmptnujhG Ginty, npmd wpwGdhG Shwpymptinhy-
Gtpp nuuwynpjwo b6 pwnuwjhG duny: Opwbugh nhwgh tkyupnGGuph
wlinpuwnupdnuiG wwndwywl bwppmpymllGhphg, wtwnp L pwyjwpwmh
Ppigh wlnpunupddwl wwypdwlp' 2dsin@ =nA, npnbn d-6 Shohwp-
pmpymbuwjhG htnwyapmpymGi t, -6 hGgh L wlnpunqupdlnng hwp-
potpjwG dhol wdlymbp, #-p' ghdpwlyghnl Swpupimdh Ywpgp, A-G bbln-
nnGwjhG thGgh wihph tpywpmpmbp: Gph puqiwpnptinh pymphnhyGtphg
blp pwjwpwpmyd bt wlnpunupddwl wwpdwGhG (GY4.41), wwyw P
$nunnphptinh Ypw Q Yhwmd Yuwwgyh ghdppuyghnG dwpupdmy: Pwgq-
Wwpymplinmd pymptinhyGeph pwnuwjhlG pwpfuiwl htnlwGpny GpuGg by
Uhzwn YqnGytG wyGwhuhGpp, npnGg nhppbipp wwppbpymd b6 K pymplinh
nhpphg dhw)G ulqpGwlywl bsYwpnGuyhG thGeh SO mnnmpjwi znipe
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wunyjnny: UpymGpmy P $nwnnphplinh Upw Q nhppwiyghnb pah thnfuwnbi
yunwgyh OQ wnwynny nhdpwyghnG onuily: hGywbu tplod b GY.4!-hg,
Ltpt Guiniphg WhGsk pmnnphpbn htnwynpuipymbp GywlwlsGp L-nd, hul
nhdpwilghnG onwlh npuniwghdn’ D-ny, www
D
tg26 = oL

Uju wyuwwnwlpmd L =755 wd: EjijnpnGGiph uyhph 4 bpupnipjwub
thoppnipjwl wwwéwnny Juptih b pgmlhp tg6é = sind, www, oquytinyg
wlnnunupddwb wwjtwipg 2d sind = nAd, junwGwlp'

2LAn=Dd: (8)
(8) L (1) pwGwdkLbtiphg htwmlund k, np
DJU = const: 9

Uunwgywd wnlynipynibGhg Jupbih b oquyti np Bpnjih Jupljuop thnpd-
Gwywlnpkl winmqbint hwiwp:

Q

P
LY.41. tiywnpnGatph nhdpwyghw)h ufubdwb (OK = L, 0Q = D/2)

Wu yunpywoh unniqiwd dymu inwGuwyb b htnlgun t: (8) pmlwdlhg

npnbbp kibYwpnbw)hG wihph bplwpmpmGp
d

A=D——: 10

2nL (10)

QhubGwiny d/2nL hwuwnwumGh dEonpmbp L swihtim| ghdpuy-

ghnG onwyh D wpwiwghdp wwppbp jwpmdGhph ghypnd” (10)-hg Ynpn-

2LGp wihph A bpYwpnipymGp: Mwpq b, np unwgywd wpdkpGhpp whup
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hwiwywwwupiwGhG gp Apnph Jwpiwohg unwgywd A-h' pupép jw-
pnuihg Yuwhujwompjulp, npp wwwnlibipjwo k GY.37-mu:

Ldnt2h ywwpwuwnndp

Upwq §GunpnGGiph nhdpwyghnG wwnlhp uvnwlwm hwiwp pug-
SwpymptnuihG Gimph hwuwnmpymGp whnp t thGh 100:1000A-h Ywpgh,
npybuqh dLuwnnpyll Ghwnbth hGnbGuiympjuwip nhppwlimjwd kY-
pnGuyhG thGotip, L Thwdwiwblwy bthwmpnGGhph Yubndp Gimymy sfuw-
qunh thdpwlghnl wwwnltph nhuiwbp:

Ltunwqgnuynn pwqiwpymptnuyhG Gdnp Gunbgyny b pwpwy (Smn
10A hwunmpjunip) winpd pwnuiph ypw, npp sh wnwihu pymptnGephG
pGnpny nhdpwlghnld wwwlbtp L Swnwynd bt npwbu wnwynhp: Lwgh
nnubhg, wyn winpd wwynhpp whwnp t spwjpwydh b jhgpwnpyh kibywn-
pnGGtpny dwnwqujpwhwpytjhu, hwiwrwy nwypmd hGwpwynp jh hGh
unwlwy tEynpnGatph Juymb nhppwlyghnG wywwnlbp:

Winpy wwynhp wyuwwmpwunbtim  hudwp  wfuwnwipmd  ogquw-
qupoymd b htwnlywy GnuGwyp: 2pny 1gywd hwwnml wlnph bwwnwlyhb
wmbnunmmy t dhnwnt gwlg 1+1,5 W8 wmpwiwqhd mGhgnn wigpbpm:
Udppugbnnwwnmd  Jud  wgtnnGmd  gimnhnh  (ophGuly  tdimuhwjhg
dwppywo GYupswliwi jud nblngbGyub punubph) 0,5%-wbng ndniyph
Uh Ywphy Ywphgymd t 9ph dwibplmyphG: YGwphp wwpwoymd b eph
Juybplmypny: Udhjumgbnwmh qninppwgnuipg htiwnn (2+3 powbh pGpwg-
pmud) oph dwytiplnphl dGmd £ pwpw] gimnhnt winpd pwnwbp: UGnph
unnphli dwuhg ompp pwg pnnlbjhu oph dwljwpnulyG wumhSwlwpwp
hgGmd t L, h ytpgn, ¢ph dwlytplnyphG qulynn ghinynhnt pwnwipp
Gunmd b dhwnwnb gulgh yYypw' thwybiny gwlgh wlgpbpp: Uwnwgqwo
punuipl onmu npwglhjnig htinn oquuugnpoymd t npybliu wwynhp
pwuqiwpymplnujhG Ginty unwiwim hwdwp:

Syjw; tinpdmd munuiGuuhpyny winGhmih pinphgh (NH4Cl) pwpuy
punuGpGpp vwnwgymd b6 wyn Gympp uwyhpnwjpngh pngh dke onmud
wyptgny: NH,Cl-h wjpmidhg qnjugnn uyhwwl ompup Gunbtgymy t
unugywd ghymynhnt wwinhph Ypw, npp wywbymd t hophqnGuiyjwG
nhppmd, uyhpunwjpnghg dnw 20 uwd htnwynpmpjwi Ypu:
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UchuuSuuLeh yusuruuu yurgp
Qninpyugiwl  tnuGwyny uwnwlwy NH.Clh  pwqiwpmplinuhG
punwip:
. Unwgjwo punubpGhpp hwplwphbglby tihijpunpnGugphyh § Gimpw-
pnGhsh pGhyGEpmad (GY.40), GinipwpnGhyp whnunpb) hpwbh ybphG we
wunmhwlmd, tthwnpoGwugphsh hpwGhg htnwgGhy onp (WGwgnp-
nujhG quqbph 6Gmdép ywytinp t qhipuquGgh 10™ 6 uln. uywb
wpdtpp):
. 3r-100M ttyumnpGwqphyh dhengny unwlw) htinwqonuynn Gdnmph
nhdpwlghnG wuwnlbpGtip 40, 60, 80 L 100 4. wpwquglng jwpmy-
Gtpph nhiypmy:
. EliywpnGuqgpbpmd nhunynn 2powGwqdtiph npuiwqdtph dhonipjniG-
GbpG oqunwgnpotiny’ unnigly Dw/ﬁ =const wnlympjub 6)twpwnw-
ghmpymGp:
. LnwwwGlupywywl phptnh ypw GYwpwhwGb) thjunpnGuwghG nhd-
nuyghnG wunnybpp:

usnrannuuuu urser

. hGyn®ud E yuywGmy gp Ppnph quplpoop:

. byt bt Ywhwd gp Rpnjh wibph GplwpmpymGi wpugquglnng
jwpnushg:

. bOsut®u t hpwhwGwgymy bitljnpnGatph ghdpwlghwb L n°ph t dwp-
uhdimudh wwjdwlp:

. hGn*t 6 pwqiwpympbnh nhdpwlyghnG vunnibpmd vnwgymyd hw-
dwltGunnl pgwlwqotp:

. hGyn*t pwqiwpymptinuyhG Ginh nhppp titYnpnGwihG high Glun-
ywdp thmhnlubihu ghdpwlyghnG wwwnlbipp 9Gmy t wlgintnpu:

. hlywbt®u 66 ywhjwd nhdpwlghnG onullGhiph wpwiwqdtpG wpw-
qugGnn (wpnuihg:

. hGsn% blnpnGwyhG thGotiph hbtwn jwwwpynn thnpdtpp whwnp t
Yuunwpyt6 wnGwql 107° 6 ulin. uyw6 6GWwa phupnu:
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UchuusSuue 11

FUQUUR3NINEIUSPL LUNETH A3NHPENPULEPP
2UOGENP NPNGNHUL ELEUSPNLUSPL
uuurunhsuuk Ur2N8Nd

Stuuuyuu Uuu

dwidwlwlwlyhg GnyGhul wibGwjuwnwpu) (wpbinwghwibphg qbpd)
owwmhjwlwl dwlpunhnwwlhh monn mGulmpymlp vwhiwGuuhwly b
Muuwdwnl wyG b, np thnpp swthbp mbgnn wnwplujh uoynpugduo
wwwlbpp dwGpunhnwymyd bwwybu wwppipymd t GpYpugunhwlymb
owwmplywjh onpkGpGipny Ywnmgywd wuwinlybtphg, pwih np twhwd bt gun-
Gnud jnyup nhdpuljghw:

Onpp wnwplwjh hppwlghnl wunybpmd muwynpjudmpjul puy-
funudG mGh npnwiyh jwjbnipyudp YeGunpnGuwlwl dwpuhdmy L wylih poyy
apypnpnujulG JwpuhdmdGtp: Gpt thnpp yuthbp mibgnn Gpym wepwpyw
(wGjwlklGp npwlp Ybwnbkp) hpwp dmn GG wyGpwG, np GpwGg wwwm-
hpGpmy yhaGunpnGuwlwl SwpuhimdGtpp Jtpunnymd GG hGy-np sy,
wuww hGwpujnp t, np gnudwp Jwpuhdmil pGywpdh npuybo 6y Yhnp
wunytp: Wyn nhwpmd pipnGdwd b wubi, np dwlpunnwulp jinbph wn
qnugp sh momd: UwGpunhnwlh Guwqugnyl ymonn htnwynpmpmG
Ungynud bpym Yhnbph wyG htinwynpmpjmbp, nph ghupny pwduwpupymd &
NEbyh swiwGhynp, L wwulbpmd ghnymd k Gpym dSwpuhdmd: UppkG gnyg
t wmyb}, np Swlpughnwyh Gwqugnyl monn ¢ htnunpmpyniGp hw-
dtitwnwlwi b SwrwquypiwG wihph 4 tpyuwpmpputp: UpkipwghwGkphg
qtipd owwhlywlwl hwiwljwpgh hwdwp nbtnh mGh

d=0,54
dnnwynp weGympimbp, npp ynyymd £ Uppkh yupdwi:

Uwlpwghnwlh imonn mGwynpymb t Ynypnud 4-h hwlwnupd dhom-
pym(p, npp gnyg k wmwihu imann qotph phyp dhwynp Gpiupnpyw gpuw:

Lnionn mGuwympimbp dhowgGhnt Guunnwim] SwnwquwjpiwG nijwn-
puwiwlm)wlwuqgqnyld nhpm)phl wiglhin qquih wpymbp wuwy sh Jupnn,
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pwih np vwwuynn' 2+2,5 wlqu, dhdwgiwl hwulbm hwdwp whwp
niGhGw] wptpughwGbphg qtipd owwhlfwywl hwiwljwnpg Swnwqujpiwl
wyn wmhpnyph hwdwp:

Lnyl Guwwmwlyny ntlunghG)wi L y-GwnwquypnuiGhphG wiglh) hGw-
pwynp sk, pwGh np dhGsl wydd wyny mhpnyplbph hwiwn ny dJhwyG pupd-
pnpuly opytupjGtiph, wjk hwuwpuy, ywwn ph phy wpyniGuytn qlnuw)hi
nuyGyuyGuph yuwnpundw ndqupmpimGiapp hwnpuhwpywo jba:

Loonn nlGwympyul dkowgiwl dhwy hGwpwynp wnwppbpulp
dwlpwnhnwymy fahumpnluihG thietph oquuqnponuil t, wjuhlpl’ ow-
whiwjwl dwlpwnhnwlh uyqpemlbpny gnponn LaYupnGuyhG Jwlpw-
nhunwlh Yhpwnouip:

Lwlh np dnw 100 Y4 pupmidny wpwqugynn titywmpnGh np Bpngh
wiiph tpywpnpymGp’ A= 0,04 A, www, hwdwdw)i Uppkh wuyswah,
dwlpunhnwyh Gyuqugnt)G monn hinwynpoipyniip wmbuwywlnopbG Yuw-

phih t hwuglhy 0,02 A-h: UwljuG nbuwlwGnpbG unwgywd wyu wpngmGpp
hGwpwynp s& hpwwluwglh th pwih wwwmdwnbtpny: Fpwlghg &G dwi-
pwnhnwyh dwubpG wlhpwdb)n Gqpunipjudp Wwuwmpwuwnbjnt ndjw-
pipymGatpp, wpwquglnn (wpdwl b nuwGpulyGhiph hnuwGpGhpyph whlyw-
JmbGmpymGGtpp, nuwbpulibph wpbpughwbpp L wuwmhqiwwmhqip: Uwi-
punhnwlyh  Gjuwquanyl  peonn  hbnuwynpmipjwl  twlwl  thnppugmd
unnwgynud £ EahnpnGGhph wihph tpwpmpjwl thnppwgnuing, wjuhGpG
wpwquglnn (updwl pupdpugniny: dwiwlwliuyhg jwwgnyyl kY-
mnGuyhl dwlpwnhmwlyibph GyuwqugniyG inionn hanunnpnipynilp hwulGmd

t 2 A-h, huy unznpugnuip’ 1500000-h:

b Eywnpnbw)hG dwlpwnhwnwlh
hhiGwlwh hwbgnigltinp
Wyuwnwlpmd pymptinhyGhph swihbipp npnptim hwdwp ognwgnpd-
ymd £ JEM-100 U bhitiupnGuyhG dwipunhunwlyp:
EleyunnnGuihG dwGpwnhwwyh hpdGulwl hwiqniyygibpl GG Ehyun-
mGuyhl pGnwlnpp L EbhwmpnGuihG thnlGop Yurwyjwphint hwdwp og-
mwgnpiynn uwqlihuwywl nuwbywlGhpp:
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EleyunpnGwyhG pnuGnpp Guwjuwwnbugwo t puwm thopp sunhbp mGhgnn
(YhwnwjhG) wnpymphg wnwpynn L Gmja EGhpghwyny tikupnGGhpp hG-
wbGupy oG9 wnwlwim huwdwp: LY42-md phpwo b bblpnpnGugphl
plinuinph uyqpniGpw)hl ufubiwG: 1 Jupnnp 15+20 Sy mpuniwgony ynid-
pwit pbihy t, nphG wnpgwd t junhGhpla « V» nmwunh wbup:

N
1,040

N7

— 4 3

ny

[EA)
AN
’

’
1
’
!
'
’

v
LY.42. EltYwnpnGuw)ht pGnwGnph uhubiwa

©thyp mbnunpdwo t 2 Gpywph pwdwyh k9, npp Ynyymy b dtGhnh
quub: Pwdwlh hwwnwhh YeGwnpnGmd juw dnmn 1 dd wnpwdwgom] wgp:
©tihlh ump dwjpp qunGymd £ wlgph wnwlgph ypw, quubh hunwyhg dnwn
I 8 hbinwynpmipjul Yypw: 3 winnp tpluphk ujuwjwnwy t, nph YaGupnGnud
Jw dnn 6 4§ mpwiwmgony wlgp: UlGnnp hnnwlgud t, huly Juwpnnh ypw
Yhpweymd bt pwpép (GhGyk 100 Yd), wlmpi Guumdiwdp pwgwuwijwi
pupnud: Lhitpnh quuGh ypw Yhpwmmd b wpgbjuynn’ juwpnngh Gunndwdp
pwgwuwlub (0500 d) jwpmy: Gwpnihg wnwpywd bjunpnGitpd wpw-
gqugymi &G Jupnnh L wlnnh dhol Yhpwnjwd pwpdp jupdwl npupnny:
Uwluwyl JuGbpunh quubGh wigpm] wigmd &6 dphwyl wyl LthwnpnG6hpp,
npnip wpwpymd GG Yuwpnnh ump dwyphG dnn thnpp whpoyphg: Ywpnnh
Wlwgwd dwubtphg wmwpywd thyunpnGibipp uiymd 6 LhGhpnh quubh
ypw Yhpunjwo wpqbpuldwi guywny L wigphg nnipu 366 quhu: Uju-
whuny, Ywpnnh ump owjpp qnpomd t npwbu HhlwpoGGbph Yemwghi
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wnpiop, huly tupnGuwhG pGpuwinpd wdpnmenipyjuwdp qnponmd b npuytiu
tiEyunpwumwmpy hwyjwpnn nuwGyuly: BitwmpnGaiph YhnmwghG wnpniph
wwwmjbpp uvnwgymd t 4 fhwand, npp Ynsdnud b owpnymGupup wnpjmp:
UGnnhg wGglmy t GmyG tGhpghw mlhgnn bikyunpnGitph mwpwihunynn
thnG9, npil wjjlu sh wpwqugyniy:

UwqGhuwlwl nuuGjulmd bbyunpnip pwpdynd b uwhdwGugruly
wppnypnud qnponn dwqlhuwliwlG nupumy, L Gpw tnnudp uYyqpluijpui
nunmipynilhg (hGeh Yhquybmnuip) wbtnh bt mGhGnud LnpliGgh ndp
wqngmpjuwl wwl: Swpwipnynn thGond tEYwmpnGG mGh Gwbk wpw-
gnipjwl wnwynuyhG v, pwnunppy L, bph nuwyGjuynd dwqGhuwlwb
nuyup Gpyuylwywl b, v,-p YhGh mnnuhwjug dwqlhuwiwl guywmpi:
U,-ny wuwjiwlwynpjwod nphlgjulb nmdh wqnlgnpjul wwl bblhwpnbp,
pwgh hwiplpwg )wpdnuihg, nuwGjulyh wewGgph ynipe YYyunwph Gub
uununuwlub pupdmy (Yywpdyh yuwpnipugqony), wjuhlpl’ dtinp Yptiph wpw-
gnipjwi Gnn’ v, pununphy, npp dhpwn mnnuhwjwug t phw)wlwi dwugGh-
uwluwb nuywnhl: Uju pwnwnphyny wpwjdwliuynpywd nphlgpub mdp dhywn
mnnywd YihGh niyh nuwyGpuyh wnwligpp’ wiljwhe tphwjGuliwb quywnp
mnnnipjmbhg: {tlg wjn nidh wqntignipjul wwly tp wmbnh b mGhGmd nw-
puwihndwl wiyjwb hinhnfumpjnilp, wyuhlpl’ nuwljulh Yhquijbmmdp:

NuuyGywlymd plw)Guliuwl JwqGhuwyub nuywn untndymd t 4o pyny
(dh pwGh hwqup) quyupbtp mGhgnn unjkGnhnh dheongny: Npubkugh guywnp
qupoh nuwGjuyh lwhun npnyuyh wwhdwluwwl wppomyypmd  (gpywod
nuwywnbtpp pugueykl), unbinhgp qphipt wipnnempjudp thulpfud t dwg-
Ghuwthunhml Gpjwph wwwmjwlng: LY.43-md phipdwo t TwqGhuwulywl
nuyGywlh Yupjuoph uubdwG: Uwqlhuwiwl quywnp uwhiwlwguybim L
npnpuiljh opbGpny pwptubtint Guwunwlny oquuwugnponid bl dwqGhuwlwb
plbpwjhl qiluhyGhp: Mbwnp b Gyt np nuwyGpuyh npulp hhiGulwlGmd
npmpymd b wyn qiupyGhph hwpqwpyh Sumpjudp L Wwwpuwundwl
npwyny: 1 ytphG L 3 vnnphli JwqbGhuwlwl qifuhyGtph 2Gnphhy dwqlh-
uwlui nuynp nbqu)bwgymd t 2 dwqbhuwlui dinpnud: UwqGhuwlwb
nuywmi mGh Gl junwynuhl pwnwunphyh npnywlh pwfund, nph 2Gnphpy
nuwlGjwhh oupnhjujwb n1dG twuytiu dhowlnd b Uwqlhuwlwi nuw 6wl
owwmphljwlwli mdp (YhquybwmwihG hGnwynpmpjuwl hulwnupd dhdn-
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piniGp) npnpymud b ounptiGnhnh dwqGhuwlwl nwywnny, npG, hp hbpppd,
npnynud t uniliinhnny wéglnn hnuwGpny, niunp wjl Ywpbjh t qnhnluby
pwjwlwi dtd ywhdwGtpmad:

%///////////
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LY.43. UwqlGhuwlywl nuwGjwyh ububdwwnhly nbupp
1" 4bph0 dwqGhuwywb gituhl, 2 SwqGhuh 8Gnp, 3" uninphG
twqbhuwlwa qiluhy, 4' nuwbywyh Yng, 5 tplwpb Wwwnjwb

tEYwpnGwihG dwGpwnhwnwyh owywnhywlwa
uhutidw @, w2fuwwnwbph uyqpeniGpp L Yuwenigdwoépp

UwGpunhnwih  tbjnpnGwowwhulwbG  uvpubiwl  pepwd L
Gy.44-mad: Uwpph «tiympnGuihG pGrnuGnp - hbmwqnuaynn Giny» hwwn-
Juwomd wbnunpuwd 6 bpym YnGnbkGunpughG nuwGyulyGhp, npnGp
ownwjmd GG Gdnyp muwynpliym hwdwp: {nwgqnuynn Gdmphg hbtwun
mbnungpwd  opjinmphywjhG nuwlyuyp YupGwulyhquijtn dwqGhuwyub
nuwGjul t' 2+3 0 Yhquybnwihl htinwynpnipjwdp L Swnwymd £ Ginipny
wigwd bywpnGwihG thGeh Yhquibwdiwl hwdwp: Opjljnhdw)hl
nuyGjuyny uvnwgywd wwwlbtph npwyny b hhiGwliwlmd npnyynd
ytpoGuwlywl thjwpniwdiwipunhnwlwih wwwnlbph apulp: Ldmph
wnwehG dhewyjwy wuwnltph swihp (wjuhGpl opjtlimpnjwihG nuwywlh
funznpwgnuip) unynpwpwp ubbinwd t, L hnuwGph thothnjumpymGp opjtiy-
whjwjhG nuwlpuyh Yynémd dwpwymd bt dhwji wwwnlybkph hunwy Yhqu-
Yomndwl hwdwp: Munytipp hbnwquynmd funopugymd t dhowGyjuy L
wnnytiljghnG nuyGyuyGbpny: Uhgwllywy b wpn)kyghnG nuwGjulyGlph og-
mwgnpdmip pmy; t wwihu vnwlw] pujuiwl kY funynpugmd dwi-
punhunwih bwitdwwnwpwp thnpp bpwpmpjul nhypmd: dGnpdnid oqunw-
qnpoinn JEM-100 U LtYwpnGwjhG dwipunghuwyh lunynpugnuip huwulGmd
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X <« kbYwnpnGGEph wnpgnip
1-nh YnGnbGunpwhG
nuwljwy
«———— twnpnGOEph wnpyniph
thnpnwgywd wwnlbipp
2-n
YnGnbGunpwyhG

«—— Giny Muwhwy

L opjtwnhuwhG

nuwluwy

L 1-hG Shewblywy wwwlbp

>< <«— Uhpwljw) nuwGjul

nn dhowGyjw) wwinltip

T— wnn)tlyghnG
nuwbyuwly

[
Jdbppbwwl wwinlbn tnu

LY.44. bibYwnpniwghG Swhpwnpunwyh owpnhlwlwb ufubdwb
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LY.45. JEM-100 U tibbwnpnGwyhb dwpwnhunwlh pnhwnip wnbupp



t tpbp hwpynip hwquph: Limph funynpuwgywd wwwnlkpp ghnynud t ynwdh-
GhughGuuwjhG typwGh yYpw Yud Gupuwbhwlymd b muwblijupsulub
phptinh Yypw, npp quGymui t typwGh wwly: LYwpwhwbbihu typwbp
hknwgynud t:

Y GuyhG Swipunghnwyh hwignygGhpp tikywpnGwht pnwin-
PO, YnlnbGunpwhG, opjtywpwyhl, dhowllyjw|, wpnjhyghnl nuwljuy-
Gapp, tymwGp L omuwGuppuiuG phpinGhpny (hgpwynpywd fughyp,
wmbnunpjud 6 dfwlpwnhwnwlh hpwGh g9, npp tipjwpk ninqudhqg quub t
(44.45): UwlGpwnhwwyp jwpnn b wuunnby dhwjl w)G nliypnud, bpp
ppwénug wntndymd t P < 107 04 ubn. ujwG 6Gynu:

EtyunnpnGGuphG wpwquglng pwpdp pupmdp (20, 60, 80, 100 yL)
mpymd bt 1 dwimiuh dhengny: EphlnpnGwihl Swhpuwnhuwyh 2 hpwlood
wmbnunnpuwd b YnlnGunpughl nuylywyh 3 phwppuqiwd, npp Swnuymd t
Génh Ypw pGlGnny EEwpnGuyhG thmGep vwhiwGwihwlbm hwdwp:
OpjtlnhywjhG nuylGpuyh 5 nhwppuqiwlG wlhpwdbym t wlglng YJud
phbpwlpnnjwd thGotphg dtyl m dLYS wnpwbGdbwuglihm L hudwww-
mwufuwl bEyunpnGuwiwipunhnwluyhlG wyunbplbip wunwbwm hwdwp:
UbbyumopujhG 6 nhwdpuqiwl Swnwjmd £ himwaqnunynn Ginigh pGopjud
wmbnwiwuhg nhppwlghnt wwwmlbplbp vnmwlwmnt hwdwp: Ljwpmd Guk
wuwulipjuwo b6 4 GdnywprGhyp, 7 Juwnujwpdwl JwhwGwyGbpp, 8
ghundwl uypuwnothwGp b 9 muwGywpywlywb fughyp:

U2huwuwnwiph Guywwnwyp
Uju wyfuunnwbph Gujunnuyd k.
1. Bwlnpwbwy bikinpniwihG dwipunghnwyh oupnplulwb ufubidw)hl L
whuunwph uyqpmiGphd:
2. Npnpbk) dwlpwghnwyh funpnpugnidp nuwyGpulGtph wGiw6 npnywyh
nkdhiGlph ntwpnul:

3. Npnoby pwqiwpmplinuyh Gdmzh pympbnhlGph dwjhG swihbpp:

LidntGEph wWwwpwuwnnd

EijnpnGuyhl dwlpughowhh fungznpugnudp npnptyim husfwp og-
mwgnpdymd G0 uvnwlnupn GdmyGhp, oppGwl’ 1200 gho/Ald  hwuwmnw-

unilny nhppwighni gwlgh ywpk ntwihyp: Unuhuh nbyihy wwopwu-
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nbin Guuwnwyny Gwjuonnp dwppywo thppwlghn gulgh dwykplngphG
Guwntigymy t pwph (momyph tpn (ophGurly’ ghmnhnh 1momyp6 wihjw-
gwnwwmd) L ynpugymy: Lwpb ntuphyh wowldGuwgiwG hwiwp ghd-
pulghnG gwlgh dwybployphl, puph bpnh ypw GunbgGmyd GG qng
dyunhGh 10%-wing 9puyhl mdnyp: JInpugnuihg htinn dhjwnhGh ykpnp
nbuphyh htin dhwuhl whowumymy t nhppulhghnli qulghg L wbnugpymd
wnwp 9ph dwytplnyphl’ dhpwwnpGuyhG pkpnny nbwh Ghppl: UpnymGpnud
dhpunhGp moynud t, ot 9ph dwlbplngphG dGnud b pwpt nbuyhlp:

UjGnhbunb wyb wbnunpymd t hwaml pwnuip-wwynhph ypw, npl
bptGhg Ghpywjwglnud t, ophGwy, wdluwmdGwihl pwpwl punuip: Wy
punulpp uwwgynd bt hwnndy JuimmdwihG vwppmd uwbyupwghG
dwpmp wdwdbGwjhG titywpnnlbphg wouwobh qonpruwgiwdp: k-
panGhphg dklyp wwpymd b ump YnGh (~30°) wbupny, hul dyniup ujwwn-
pwuumymd t pkip hwppmpjuip’ ~40° whlyjus wwy nhyh Ynlp: Eybju-
ponltpp hupynud 6 quuubwyny: pwlgny hnuwblp wlglhhu hwydwb
whnmyi  LkjwpngGipp 2hijwlimd me qmoppwlmd GG, L gmnpphGhpp
junwimyd LG vwppmd Gujuopnp wbnunpwd wwwlt phpbnh Yw-
YtplnyphG: UjGnthtinh wwywyk phptinp hwiymy b JwynumdwhG uvwpphg:
UdtuwoGuyhl punuGph wiouunnuip Juwwpynud t 50 + 60 °C ghpdwuwnh-
SwGh gnh dwybptnyphG: Uwwlk phpinhg wnlwd woluwudGwhG stpwnp
wmbnuhnjuymy £ hwimiy gwGgh’ Yphsh ypw, npi nGh 50+100 Siyd
wmpnuiwqony pohelhn: npwgnidhg htwmn phpln-nmwynghpp Wwwpwuwm t
oguuugnpiwbG hwdwp:

MunudGuuppynn  pwqiwpjmptinuypé pwpwly pwnwlplhpp (unin-
Ghnuth pinphny’ NH,Cl, dwqGtqhmih opuhy MgO) unwgymd GG uughpn-
wypngh pogh dkg winGhmdh pinphnp L dwqbltqhnudp onpmd wypkinyg: Onmd
wypythu dwglbghmil opuhnulmy b L Gunbgymd wdtuwdGwjhb wwy-
ghph Ypw: LG dlny, wynytijhu wiénGhnuih pinphnp vwhowy dfup wkupny
funtigymd t wjn wmwynhph Yypuw:

uUchuuSuuvekh yusurvuv wurqe

1. UwmuGw MgO-h yui NH,Cl-h pwqiwpjniptinuhG GdmGbn:

2. JEM-100U bbhwnpnGuihG dwipwnhwwyh sheongny dhlfingl wyhuw-
wwlpuyhl nhdhimd unwlwy nhpmulyghnG gwlgh pwpbk ntiughlp L
htinwqnuynn Gdnh wwnybpGhpp:

123



3. UwGpwnhnwmyh M tunpnpugnuip npnptipne hwidwp swihb) nhdpwlghnG
guwlgh wwwihipmd tpym qotph D hbnwynpmpjmbp: hdwGwiny
nhdpwulyghnG gubgh d hwuwnwnnilp npnb) funnpugnudp’

M= b :
d

4. Limph LyupnGwdwipunhnwlwihG wwanlybph dhengny npnpty
pymptnhyGtph hpwywi d; ywhbpp’ oquuwgnpotiny dwipwnhnwlyh
funpnpugiwG qunGyjwod wpdhtpp’

D
d ==t
M
nputn Dy-G wunybph ypw pGunpdwd pymptnhlh swihG t:
Uwnwgywd wpymGpGhpp qpubgh) unnpl mpwd wnjniuwjmd:

D M dax
unanpugywé swihp hunanpwgnidp PpwywG swihp
Nhd. gulg (1/1200) dd
Pynipbin
usnrannuyuu 3urscr

1. hGym”® t oupnhjwlwl Swipunhnwyh nonn pGgmGulympymbGp wwh-
dwlwthwly: Rupkp GjuqugnyG ymonn htinwynpnipjwl L whph tp-
Jupmpjwl yuujuwonpjul pulwdlp:

2. hGym® dwipwnhnwymd nblnghlub L y-Gwnwquypmilhp L6 og-
wmwgnpoynd:

3. hGyn*™y t Gwwwnwijwhwpiwp fwipwghnwymd felmpnGughG hiebph
oqunwugnpdmup:

4. Pwgunnph) HitynpnGwjhG pGnwnph wpluwmwbph uyqpnilpp: hGyn*y
L wyl GiwG YEnwjhG wnpyniphG:

5. Pugwupl] dwqGhuwlwG nuwlyulh qnponnmpjwG uljqpmbpp: baGy-
wt®u Jupth thnfub) Gpu YhquijtinwhG hinwynpopymGp:

6. Pwgunpbp bywnpnGuyhG Jwipwnghuwyh owpwhjwliwl uputdwi L
wuwwmnwlph uyqpmGpp:

7. hywb® &6 npoyynud dwlpwnhnwyh ungnpugnuip L pymplnhyGhph
swnhbipp:
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un3nruuy 1

dr2byuyUL FJUUSUSNFLLENN UN3NHUUY

[Byw)hb wpdbp L

UbténipynLl Lowlwlyned Shwinp (CGSE)
ki iywpnGh hwGquwnp 9.10956-10722
qubqywé " ’ 4
SwppwyuwG (hgp e 4,80325-107'°CGSE,
MpnwunGh hwiquunh 1 6726l~10_24
quiqywé M, ’ 4
Lnyjuh wpwgnip)ntl c 2,997925~101°uﬁ/1[

h 6,62620-10%tpgqy

Mwbyh hwutnwunnt@ h=h2m 1,05459-10" kpg -y
Uynqunpnsh phy N, 6,02217-10% uny ™!
PnLgiwap hwuwnwunnt G ky 1,3807-10""* tpg/wun
MpnwinGp L b GYwpnGh quibg-
Jwohbph hwpwpbpnupyniGp MP/m 1836,11
ULnipp urnigwéph _ 2 103
e a=e’fhc | 7,2973-10
Pnph wnwyhn ag= hz/me2 0,52918-107% ud

Nhnpbpgh hwutwnnda

109737,31 us™!

Pnph dwgGhtinG p=eh/2mc | 0,92741-10% tpg/Qu
ELyunnGh puiuwlwl r,=’/mc® | 2,8179410" us
2wnwyhn ¢

tleywpnGh pndthpnGjw 11

wlhph bnuwnnlp]nlﬁ x’e = h/mc 3,8615910 wi
puwéhth wnndh Juwh — o o? [oR2

tabnghuwG E=me'[26" | 13,6058

1 ti&YwpnG-Ynpn 1td 1,60219-10" tpg
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un3ntuuy 2

Utnhyh, ghGyh L Ywnihniih uytlnpGph wewdb) hGwnkGuhy
qotiph wihph GpywpnipntGGtpp L hwpwptipuywb
hGutGuhynipynLGhbpp Swrwquypdwh nbuwbtih whpnypnd

Jwpwpbpw- Urheh
QnyyG YwG hGunkG- | Gpywpnipyntl, UtGgnLd
uhynipynil A
uunhy

Yuwpdhp 2 6907,0 -

ntinhG 10 5790,6 6'P; - 6'D,
nknhG 8 5769,6 6'P, - 6°D,
YwGws 10 5460,7 6’P, - 7°S,
bpYyGwgntG 1 4916,0 6'P, - 8'S,
Ywwnn 8 4358,3 6P, - 7°S,
Jwlntywlwgnt)G 1 40778 6°P; - 7°S,
dwhnuwlwagnt)G 2 40466 6°P, - 7°S,

8huy
Qundhp - - 6362,30 4'P, - 4'D,
Jwwntjn - 4810,53 4’p, - 5°s,
Yuwntyn - 4722,16 4°p, - 5%,
Yuwnewn _ 4680,14 4P, - 5°S,
wunuhntu

Yupdhp - 6438,47 5'P,-5'D,
YwGwg - 5085,82 5°P, - 6°S,
bnYyGuwqgnuyG - 4799,91 5°P, - 6°S,
Yuwnun - 4678,15 5°P, - 6°S;
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un3nkuuy 3

Lwnphnuih wnnidp uybywpwihG qétiph wihph
GpYwpnipjniGOtpp b hwpwptpwlwb hGnGGuhynepjnlGGEpp
Swnwquwjpiwl ntiuwbkh nhpnypnud

Uthph | 3w- Uhph | 3w-
Lpy., puip. uGgn.d bny., nwp. UGgnLy
2 hGun. a hGuwn.

6160,7 2 3Py, - 5Sy, | 47479 1 3Py~ 7Sy

6154,2 1 3P - 5Sqp2 4668,6 2 3Pa — 6Dsp
5895,9 16 3S42 - 3P 4664,8 1 3P4 - 6Dap
5889.,9 32 38,2 - 3Pap 45452 8 3Py - 8842
5688,2 3Py —4Dsp,32 | 4541,6 7 3P, — 8Sqp2

9

5682,6 5 3Py — 4Dy 44977 11 3P;3n — 7Dsp
5669,8 3 3Psyp —4Fs; | 44942 | 10 | 3Pz -7Dsp
5532,0 2 - 44232 7 3Pan — 9S4
5153,4 2 3P3; — 6812 44199 6 3P — 9S4
5148.,8 1 3Pz~ 6542 4393,3 9 3Pz — 8Dsp
49828 2 3Pap — 5Dsp 4390,0 8 3P4, — 8Dap
4978,5 1 3P4 - 5Dap 43447 5 3P, — 1084,

4

47518 | 2 3Psz - 7S1n | 43415 3Py - 10S4,
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un3nruuuy 4

Uh pwGh wnwnpbiph K utiphwjh o L B gétinh
wihph GpywnnepyncGhtipp

(0 7} a4 Bs B1

Swpp | Ywpqw | 9pgndwG | Ly>K | Ly> K | My=>K | My > K

phy twpnud, nudtin 2w 2win thoh(

U nwdbin pnLy(

Cr 24 5,98 2,2935 | 2,2896 - 2,0848
Fe 26 7,10 1,9399 | 1,9359 - 1,7565
Co 27 7,71 1,7928 | 1,7889 - 1,6208
Ni 28 8,29 1,6617 | 1,6578 - 1,5001
Cu 29 8,86 1,6443 | 1,5405 - 1,3921
Mo 42 20,0 0,7135 | 0,7093 | 0,6328 | 0,6323
Ag 47 25,5 0,5638 | 0,5594 | 0,4977 | 0,4970
w 74 69,3 0,2188 | 0,2090 | 0,1846 | 0,1846
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ua3nruuy s

Npn2 tnwpptph L shwgnupyntGGeph
pjnipbnwghunwywb pGnipwgpbp

Swnpp, Rjnupbnuw- Swlgh Uhghwppnipinilwyht | Iwpwpk-
dhwgnt- Yuwlb Yuw- hwuwnwwnnt G, htinwynpnipyntl L npwiw
pJnLl nnigwép A shitpjwh gnighshtip hGwnkGu.
3,12 (111) 100
1,91 (220) 60
Si widwutnh a=543 1,63 (311) 35
wnhwh 1,35 (400) 8
1,24 (331) 13
1,10 (422) 17
3,266 (111) 100
widwuwnh - 2,000 (220) 57
Ge wnhwh a=585 1,706 (311) 39
1,414 (400) 7
- 048 3,38 (002) 100
c anuphunn a2 2,12 (100) 5
wnpuih c=6, 2,02 (101) 10
2,43 (111) 90
Gwwphnudh 2,10 (200) 100
MgO pnphnh a =421 1,48 (220) 100
wnhwh 1,268 (311) 60
1,215 (222) 80
- 449 4,25 (100) 25
SiO2 a-pdwingh a= o 10 3,35 (101) 100
whuh c=5 2,45 (110) 15
Gwwphnuih 3.25(111) 13
NaCl pinphnh a=429 2,82 (200) 100
wnhwh 1,99 (220) 55
Guwphnih 3,13 (111) 100
KCI pinphnh a=628 2,21 (200) 60
whwh 1,81 (220) 14
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