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LEMPUONRE3NKL

Uwnbtwlununipjut wpnhwljwunipiniup

UwbGuwfununiginiunid  Ubpwndwsé  Gu  Yuplnpnigjniu  ubplwjwgunn  fuunhputp.
hhdujwd dhuunyu hwjtigwlywnpgquwjht hGuph' wju k hGunwgnundwu
nwnhnwuwnnwaghwnwlwu inwuwyh Yypw:

Npwbu  gbpunbpnyeynu,  Mftnwwuwnwuh Gwotngywu hwdwp YELuwlwu
wuhpwdbtonnienit W fuhun wpnhwlwu £ nwubuw] ubthwlywu gppw| wppwujwlwihu
hwdwlwpg (FLNALUUU), npp Ubpwnnw £ wnwppbp nintdptpnd pwpdynn puwtusnpu
wppwujwyubp, npnug nGywdwpdwu, nintdpbph 2nydwu, huydwu vwwunwyny MHE
Ppyninuyph dwpgnud b R2GGusnynd Yunnigybp Gu pwgdwhwwfuwhu (S, X, L K
wmhpnypUGph) nwnhnnhwnwyubp: <wdh wnubin nwnhnnhwnwlubph  punipwagptiph
swithdwu << SUU MDEP Gpywpwdjw thnpép, M AU Yhpwnwlwt wunnughuniejwu
huummhwnnunh  Ynndhg dJbtq wnwowplyytig dJdowybp UJwd nwnhnnhunwyubiph
$nynwwynpdwu b punipwgpbpp swihdwu dbenn U hpwlwuwgub] wyn swihnwubpp'
hugp hwennnipjwdp  hpwlwuwgytg:

Uwnbuwfununipiniunwd ubpwnywsd hwonpn fuunhpu wnpusynud £ ubjudhy gugnudubipp,
ubijudn-hnuninpuwipht thnfuwnusniniuph nwnwWuwuphpdwu,  Gpypwowpdtipp
twhuwwwuwupwundwt  thnynd ubjudngbt bwhuwupwutbph nwppbpwlydwu, h hwjn
qwnt htinnwhwjwg dwdwuwyh, huswybu twb wyn bwjuwupwuubph U nbw) gugnuubiph
dhole thnfuynnbtiyughwih gnjnigjwt thwuwnh hwunwndwu nwunwduwuhpnie)niuubphu:

Utjdhy  Jwwugh  EwhyGuwnpnuh,  ndqunigjut Ywupuwwbudwtu,  Ynuypbwn
Uwhuwtpwuubph npnawypwgdwu UL fudpwynpdwt fuunphpubpp hwdwdwpnywihu Gu W
wjn wwwbwnny pwqdwehy Gu updwd hwpgbipht Ybpwpbpdnn, wwppbip Gpypubph
ghwnwlwtu  YGuwmpnuubpnwd  Yuwwwpdws L Ywuwpdnn  pb wnbuwlwu, pb
thnpéwpwpwlwu hGunwgnunnieniuubpp bW hpwwnwpwynwdutipp [1-10]: Wuop, suwjwéd
npn2 &bnppbpnuwdubph, nbn hwjwunpnpby ywpgqwd sGu  ubjudhy  wyunphyniejwu
htiimbwupny wbinh nwutignn  wwpbpwht - wnbnubph  Ywufunpnodwtu  ny  dhwju

4



dhwtowuwy dGennubinp, wjlt npwug twfuwwwunpwundwu thnyh yGpwptipjw 62gphn
wyjwiubpp: 1988 pJwlywuh nblynbdpbph 7-pt <wjwuwnwunwd  nbnph  niubgwd
Gphpwowndp  fulig  wybih  pwu 25 hwqup  dwpnne o Yuip, huly  dh puth
hwpjniphwqupwynp  dwpnhy unwgwtu wnwppbp  wunhbwuh Juwudwépubp: 1920
pYwlywuht 2puwuwmwunwd Gpypwownpdh htinbwupny gnhytg 200 hwquwp dwpn, 1923
pYwlywuht Awwnupwinud wybh pwu 100 hwqwp dwpn:  UnGwwih Gpypwownpdtiph
hGwbwupny UGé pwuwyniejudp gnhtph hwugbgpwd oppuwlyubpp pwqlwpehy Gu:
1976 pwywuhu wybh pwt 250 hwqwp dwpnnt Yjwup fujltg Swuowujwu Gpypwowndp
2huwuwnwunwd, 3100 dwpn gnhytig buwjhwind 1980 pwywupu wbnh niubgwd
Gpypwowpdh htimbwupny, 2500-p bpwunwd 1981 pwlwuhu: Opphuwyubpp Ywpbih
wuybipe owpnibwyb|. whw phusnt upwd fuunhputippt dhinwd htitmwagnunnieginiuubipp
gwynp, ntin Gplwp Yiphubt wpnhwywu:

Ynudhywywt  nwnhnwnpnipubph hnuptph L Upwbg  thnthnfunyeynutiiph
hGwmwgnunignuuutpp wwjdwuwynpjws  Gu  upwund, np  wn  wnpnpubpp
hwunhuwunw Gu flnwnuwhu, htswbu bwl upwug dwnwquwjedwu hnupbiph funnyejwu
thnthnfunigjwtu punyep wwpnwynd £ nbinGlwwnynieiniu wnhbgbppnid inbinh nwibignn
fungnpwdwupnwp  Gpunypubph  dwupt'  husnd L wwpdwuwynpwd £ udwl
hGunwgnunientutph wpnhwlwunie)niup:

Uwnbtwlununipjut tywwnwlyp

UwnbUwfununigjwt bwywwwyu £ hGnwgnndwtu  nwnhnwuwnnughunwlwtu  Gnwuwyh
Yhpwndwdp nuniduwuppb dGd hbunwppppnieniu ubpywjwgunn fuunhpubp® wn EYnid
GLNLUUU hwdwywpgh Ywnwdwpnudu wwywhnynn nwnhnnhunwyubph puniypwagptiph
nwnhnwuwnnwghwnwlwu  Gnwuwyny swihdwtu dbpnnh  Jdowynwd b JGpohuubiph
wnbnwywjdwu Juypbpnud swihnwubph hpwywuwgnud, << Uwpwydwunh b LK Tnighp
thnpéwwjwuubph 4,20 wihph Gpywpnigjwt  nwnhnnhunwyubpny  hpwywuwgynn
Ynudhwlywu nwnhnwnpjnipubiph dwnwqgqwjpdwu hnupbph 2nipgopjw gpwugnwiutipp
wpryniupubiph  Jbppndnygyjuu  dhongny  wnwuduwgubi  hnunpnpunh - wnbluungbu L
ubjudwdhu  wuhwdwubnnyeniuubpp® ybepghuubiph hwdwp gunub)] pwuwlwlwu punyph



hwjinwupoubp U, dwdwlwlwyhg nwnhnwunnughunwywu uvwppwynpnwdubph L
tnwuwyubph wdbh Jwu Yppwndwdp [11-15], thnpdb|p quwhwwnb| ubjudwdhu
Uwfuwbowuttph W huwpwynp Gpypwowndh dhol thnfuynnbywghwih wnlwynyeniunp,
hpwlwuwgdwu dwdwuwyp b nidqunieniup:

Cwbwlfuniejniuubph  unyu  whpnypnw, nbtwind  Gplwpwdwdybn  wdbuopjw
nwnhnwunnughunwlwu swihndubph  dwywnu wbntywwnwlywu pwqu, 0,01 (
dwdwuwlwihu hunbpdwiny 2wpnitwywpwnp Ynwnwlynn b 16 Yuwpqwuhy niubignn
U uwppny pywjuwgwsd wndjwiubpp’ MS Origin-8 hwdwlwnpgswihtu  dpwgpny
hpwlwuwgynn  Jwpbdwwnhywywu  hGwnwhwjwg  JGpinwniyeynwuutiph - dhongny
(huinbpdtipbughnu hwpdnuhlyubiph utingtipin hwéwfuwihu quinwd, wunhwuwhtu quind
) wnwyb| funpnyejwdp nwnwWuwuhpb] Ywuhnwbw-W nwnhnwnpiniph wnwquw)pdwu
hnuph funnyeywu nwpwynp tjuwqdwu Ynpnwd pny| wpnwhwjnwd wwppbpuwlwu
pwnwnphsh wnlwjnipjwi thwuwnp:

Luwwuwnwlyh hpwgnpddwtu hwdwp uwnmwpyby Gu.

- SLNALUUU hwdwlwpgh junwdwpnwt wwwhnynn nwnhnnhunwyubph punyewagptiph
nwnhnwuwnnwghwnwlwu btnwuwyny swihdwu dbGennh  dowynwd W JGpohuubipp
wnbnwlwjdwu Juwyptpnud swihnudubph hpwywtwgned;

- ubjudhy wwugh quwhwwndwup dhindwd’ ubijudn-hnunudbipw)hu
thnfuwnusnypyntutph nwunwWuwuhpdwtu nwnhnphghlwlywu hwdwlywpgh wnGluuhyuywu
uwwuwnynid;

- A=4,2d wihph GpYwpnyejwu nwnhnnhwnwlubph punywaptph oywnhdwiwgnud, (<4,
Finppwywu . LK, Cniph), Ywupnwbw-U L Ywpww-U  Ynudhjuywt
nwnhnwnpniputiph dwnwgwjpUwu huwnbuuhynyejwu 2nipgopjw gpwugnid;

- 0,01 J dwdwuwlwihu hunbpjwind 2wpnitwywpwnp Ynunwyynn b 16 Ywpgwuhy
niubgnn U2 uwppny pywjuwgdwsd wdjwjiubph’ MS Origin-8 hwdwlwpgswjhu
dpwanpny hpwywuwgynn dwebdwnphywywu hGnwhwjwg Ybpindnieniuutp;



- Qujwynhywlwu nup dpw pny| wgnwurwuh gpuugdwt tywnwyny hpwywuwgyb
E wgnwuwuh huwmbipdtptiughnu hwpdnupyph ubnpbpun hwéwhuwhu b wunhbwuwhu
qgunid;

- Ywuphnwbw-U  Ynudpjwlwtu nwnhnwnpnipph nwnhnéwnwquwjedwlt  hnuph
thnthnfuniypjwt punyeh nunwduwuhpnid 2008-2015 cHcE puywod
dwlwuwlywhwwnydwdnid:

Ghunwlwtu unpnypep:

UwnbUwlununigjwu  ghwnwlwu  unpnypp  npnaynd £ Yuwwpywsd  hbnlyw
w2fuwwnwupubipny:

- Uswlysy U ppwywbwgdty £ SLNLUUU  hwdwlwpgh PT-13 UMOA - PAH

nwnhnnhwnwlubph $nynwuwynpdw fuunhpp' wluwnmwupwihu hwbwfuniyeniuubph nny
wmhpnypend ( 2,2 - 2,69<g, 7,0 - 9,59<g L 28 - 349Lq):

- Uowyyt) £ SLALUUU hwdwlwpgh PT-13 UMNA PAH nwnhnnhunwyubph punyewagnbph
pwpdp Gounnpejudp  swhdwt  nwnhnwunnughunwywt  dbpnn, hwdwdwju npp
Ynudhjwlywu  YGwwht  nwnhnwnpniph nhndwtu  dGYy uGwluph  pUpwgpntd,
w2fuwwnwupwihu  hwowfunygniuubph nn9  wphpnypend,  pUubnwgdwu  Gpynt
hwpenyenwutpnd  hwonnnipjwdp  ppwlwuwgyty Gu  nwnhnnhwnwyh  pninp
puntewagnbtipnh swihnwubpp:

- Uwpwydwunh hunbpdpbipbughnu  nwnhnnhunwyh  EGYunpdnigjwt pwpdpwgdw
twywuwwyny ppwlwuwgyb| £ punniwuynn wgnwupwuh humnbpdbptiughnt hwpdnuhyh
ubinobpuin hwbwhuwht b wunhbwuwhu gunid:

- bpwlwuwgdt; L punbpdbptughnu  hwpdnupyp  YGunpnuwywu pbpphyutph

hanpniejw Ynunwnud, hugh gunphhy uwnwgyby b dhohtwgyws plinphlubinh pyh
hwdbtdwunwlwu, nwnhnnhunwyh gqujuniygjwt 2whnid:



- Cwunwwnyb E M=3 dwquhwninwiny Gpypwowndbph twjuwwwwnpwuwndwu thnyh L
gngnwd  pnunpnpuind - Yewnwght - Ynudpyuwu - wnpjnipph - nwnhnéwnwaquwjpdwu
funinnpnidutiph dhole thnfuyuiwywygywodnipju thwuwnp:

- Cwunwwnyb £ Ywuphnwbiw-W Ynudhlulywu nwnhnwnpjniph ujwqgnn dwnwquwjpdw

hnupnwd wwppGpwlwu pwnwnphsh wnfwjnieyniup:

Whwwwuph gnpstwlwtu  wpdunpnudp:  Uwnbuwfununigjuu  dby  ubplujugywd

nwnhnnhunwlubiph punipwagpbph YGunwiht Ynudhlwlwiu nwnhnwnpnipubph dhongny
dtd Gownygjudp npngbine dbp Ynndhg dowywd dbennu wpnbu huy ubpnpdb) &
GLNLUUU hwdwlwpgh PT-13 UMA PAH nwnhnnhwnwubph punywagntph swhndubiph
L wwbunwynpdwt pupwgpnd: Wu Ywpnn £ Yppwnyt nwnhndbhghyulwu
dbpennutipny  hbGwnwgnuynn  ghunnigjwt,  wwounwwunypjwl,  swihwpwunyjuu,
nwnhninjughwh, Ywwh, hGnwhwnnpnwygnigjwu L dh 2wpp wj| ptwqwywnubpnud:
Uqnwuowuh huwmbipdbptughnt hwpdnuhyh hwéwjuwiht, wunmhbéwuwhu qudwu L
yGuwmpnuwlwu pbGpehlyubph  Ynuwnwlydwt  wnwowpyynn  Gnwuwlubpu  Ewwbu
Ypwpdpwgubu hunbp$biptughnu nwnhnnhwnwyh E$GYnpYnyeniup’ wndnyubph $nup
wnYwjnyejdp pny| wqnwuowuubph gpwugdwt fuunhpubipnd:

Cunpjwd dwdwtwwhwnywsénwd gpuugwd ubjudn-hnunudbipwiht bwjuwuwuubph
L wbinh nubgwsd ubjudhy gugnuwiubiph hGwnwhwjwg optijwu dhohuwgywd wpdbtipubph
ghwdbhywywu  Ynptph dwdwuwlwiht  hwdwnpnwhg, Uupwug dhole  swihbh
thnfuynnbywghwih  wnwynyejwu  thwuwnp, w) dGennubph hGwn  dGyunbn, wgnuy
Yhwunhuwuw ubjudhy gugndubiph Ywujuwwbudwt fuunhpubipnid:

MNuonmwuwunipiwtu uiplwjwgdnn hhduwlwu npnypubpp:

- SLNALUUU  hwdwlwpgh PT-13 UMNA PAH nwnhnnhunwyubph  $nynwue ynpdwu,
punipwantiph swhnwiubph b wnbunwynpdwt dbennh dowynud:

- hnuninpunp ubjudwsdhtu b wmbuuwsdhu bwfuwuywuubph punpnonud U fudpwynpnud:

- ULjudhy Juwwugh Ywupuwwmbudwu, hnunudbpwih ninnubhwjwg gnunwynpdwu
nwnhnwuwnnwaghwnwlwu hwdwlwpgh punyewgpbph owywmhdwwgnid:
8



- bnuninpwnp ubjudwoéhu  bwfuwupwuubph gnpdwyhgubiph dhoht optiwu wndtiputiph
K(Date) L hbGunwhwjwg ubjudhyniejwu gnpdwyhgutiph Jdhohtu optlwu wpdtpubiph
S(Date) quwhwuwunnid:

- UGudwdhu  uwfuwtpwuubph W upwug hwonpnnn ubjudhly gugnuiubph dhol
dwdwuwlwihu thnfuynnbywghwih hwuwnwwnnud b guwhwwnnu:

- bYwuphnwbw-U Ynudhjwlhwtu nwnhnwnpniph Swnwquwjpdwu  hnuph  tjwqdwu
wnwnbywi dEdnipjwu quwhwwnnid 2007-2015 p.p. dwdwuwlwhwunywdnid:

- Ywupnwbw-U Ynudhywlywu nwnhnwnpniph dwnwquwjpdwu  udwgnn  hnupntd
wwppbpwlwu pwnuwnphsh wnwjnigjwt thwuwnh hGnwgnunid:

Uoluwwnwuph thnpdwopowup Unbuwfununiygjwu hhduwlwu wpryniupubipp qtynigyt

Gu 'Microwave and THz Technologies and Applications”, IRPhE' 2014, October 2-3, Aghveran,
Armenia (2014), International Conference on "Space Ecology Safety". (Sofia, Bulgaria, 2014),
"Microwave and THz Technologies, Photonics and Wireless Communications", IRPhE' 2016, May 4-
6, Yerevan, Armenia (2016) dhowqquwihtu ghunwdnnnyutpnud, huswbu bwl Nwnhnbhghlwih L
ElGYwnpnuplwh huunmhwnnunh uGdhuwpubGpnwd: Swwagpyb £ qGynignwdutiph 3 ptighu:
Lutwpyyb tu <& FUU NDEP-h b Yhpwnwlwt nwnhnbhghlwih [wpnpwwnnphwih
ghunwlwu ubidpuwnpubipnud:

Lpwwnwpwyndubipp: Unbuwlununyejut hhduwlwu wpryntupubipp hpwwnwpwyywsd Gu

7 wpfuwwnwupubipnd, npnup Ubpwnnud U dwulwghunwlywtu  wduwgpbpnd 4
hnnjwoutip  (Cwjwuwnwunid-3, wpwbipypnd-1),  dhowqquihu  ghwnwdnnnyubph 3
qtynygubp (Cwjwuwnwunid-2, wpunbpypnid-1):

Uwnbtuwlununipjut junnigwdpp

UwnbUwfununiginiup  pwnywgwé £ ubpwdnyeyniuhg, btpbkp  gnituubphg, 11
wnynwwlubiphg, 29 ulwpubphg, 6 bGgpwlwgnyeniuhg U hwybwsdhg, hnywd 93
gpwlwuniyejwt gwuyhg' swpwnpywd 103 Eonud:



Unwoht qfunud Ywuwnwnyb| £ wnbuwlununyeniunid putwpyywsd fuunhpubphu
ybpwpbpynn  ghnwywtu  gpwlwunygjuu  ndjuiubph  Jbpinwdnyegniu: - <wdwnnn
ubGpyuwjwgyty Gu  wunblwihu  swhnwubpnd  nwnhnwuwnnuaghnwlwu  Gnwuwyh
Yppwnniggwtt L npw uwhdwuubpp, puswybu  vwb  qwwywmhlwywu L
wnunwgqwwyunhjuwywu nwnhnbwnwqwjpdwu  Eniuejniup: LEpYwjwgyb] Gu nnwlwu
(FLALUUV) Synpw| twyhqwughnu  wppwijwywiht  hwdwywpgh Ywnnigwdpp U
Uwywuwwyp, wjunthbinl npw  wppwujwyubpp Ywnwlwpnn  PT-13  nwnhnnhwnwyh
dnynuuwgdwu U punypwgpbph  swihdwt dbennp, dowyws MHDEL Yhpwnwlwu
nwnhnbhlwih  [wpnpwwnnphwih  Ynndhg: Jdbpindtiny  unwgywsd  wnyjwiubpp
ubGpyuwjwgyty Gu  PT-13  nwnhnnhunwyh punipwagpbph  swihdwtu  wpryniupubipp:
Auwybpwyt Gu hpduwywu Ggpwywgnie)niuubpp bW wnbuwfununiyjwu wnwehtu gfunwd

hGunwgnuynn fuunph npwdpp:

Epypnpn  gntjup  udhpywd £ ubjudn-hnuninpuwght - thnfuwnusnyentuutinh
hGunwagnundwup:  Luuwplyytp Gu  ubudn-hnunpnpunwiht hnfuwnusniyniututiph
nwnwuwuhpdwt  wpnh  Gnwuwyubpp, Jdwupwdwutu  ubplwyjwgdtbp £ hnuninpuip
ninnwhwjwg gqnunwynpdwt Gnwuwyp: “Hwwpyyl, G dbp Ynndhg wnwownpyywsd
A=4.2 J wihph Gplwpnyejwu, hnunubbpwih ninnwhwjwg gnunwynpdwu hwdwlwpgh
Ywnnigwdpp U wbhuuhywlwu  punywagptpp, huswbu  Uwl  hnunubbipwihu
nunwWuwuppdwu  wnduiubph pqwiht dowldwu  dbGpnnh’  ubjudply  Jwnwugh
Uwfuwupwuttph  quwhwwdwu  nwnuuwuppdwtu  tywunwynd  nwnhnnhunwyh
qquniuwynipjwu Jwjwpydwu huwpwynpneniuubpp: LepYwyjwgyt) £ hnunudbipwjh
ninnwhwjwg gnunwynpdwtu  nwnhnwunnwghunwlwu dbennu nt hpwlwuwgywsd
hnuninpuwjpt - ubjdwoéht  wuhwdwubnnieniuutiph hwdwpdbp  pwpdpnyeniutbph
quwhwwnuwp:  LEpYuwjwgwd Gu  nwnhnnhunwyh  punipwgptpph Jwjwpydwu
Gnwuwlyubpp: S8nyg £ wpdb, np ubpdngbunyewt gnpdwyhgubiph dhoht  opblwu
wpdtipubph W hGnwhwjwg ubjudhyniewu gnpdwyhgubtiph dwdwuwlwihu 2wppbiph
Ynptiph dhol wnyw £ dwdwuwlwihu Ynnbywghw:

Gppnpn qifunud putwpyywsd £ dbd htuinwppppnieiniu ubipywjwgunn gbpunph
duwgnpn hwunhuwgnn Ywuhnwbiw-U Ynudhywywu nwnhnwnpjnipp
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nwnhnbwnwquwjedwu hnuph thnthnfunypjwt punyph nwnwWuwuhpnwip: Wn futunpp
hGwnwgnundwu uwywwwyny HDEP-nwWd dowlyywsds nwnhnwunnughmwlwu nhunnwubph

opwanpp hwdwdwju Uwpwywunh ghnwihnpdwwjwuh nwnhnnhunwyny Yuunwpyb) Gu
Ywupnwbiw-U b Ywpww-U Ynudhjulwt nwnhnwnpjnipubiph dwnwquwjpedwu hnuptiph
dtdniejniuutph swihnuwubipp 2008-2015 e.e. pulwsd dwdwuwlwhwunywdnwd: Glubiing
Ywuhnwbw-U nwnhnwnpjniph dwnwquyedwu hnuph wnwpblwu Jdhohu wpdtipubipp
Unphg, wwpqyti £ hnuph wwpblwu tjwqdwu dGdnyenup (0,5%), huswbu twl
hwunwunnyt] £ tduqiwu Ynpnwd 2,7-3 wnnwph wywppbpniygjudp pwghuhunwunhnuwyg
pwnwnphsh wnlwjniejwl thwuwnp :
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LNk 1. YLNLUUU <uvuuwurgh nwYhNIhSUHLENh
PLNRGUSPEMP Q2UPNRUL HULPAULUSTIUSPSULUL BTULULUNY

1.1 Nwnphnwunnughnwywu  Gnwuwyh  Yphpwnnipyniup wuwnbuwihu
swithnwdubpnud
huswbu  hwjwnuph | gwujwgwd  wnwpwgywd  dwpdhu  hwunhuwunw &

EiGUunpwdwqupuwywu wihpubiph dwnwqwjpdwu wnpnip: Uwpdhup, npu ntuh pwpép
otpdwuwnphtwu  dwnwquwyenw L |nyu, wjuhupt wbuwubh GwnwquyRutn, huy
hwdbdwwnwpwp wybih gwdp obipdwuwnmhéwu nwutignn dwpdhuubipp Swnwgwjend Gu
nwnhnwhputp:

Wuhuptu 2hlwgwsd dwpdhuubphg unwgywd dwnwquwjplbph Ywd, huswbtiu wy Ybpw
hwéwfu wunw Gu fGYunpwdwquhuwlywu wihpubph dhwju dh sushu dwut k, np dGuup
wnbuund  Gup  wugbt  wspnd’  wbuwubh  uwbYupp, npp wpwdynd  k
dwunpwlwgnyuhg dJhusk  Ywpdhp  Swnwqwjplbpp:  hul  wbuwubih  uwblwnphp
wlhpubiphg hwdtidwwnwpwp Gplwp wihpubpp Ynsynd Gu hudpwlywpdhp Ywd otpdwjhu
twnwquwjputp (mwpwdynd Gu 800-hg dhusk 1dyd wipph  GpYwpnieniuutipp
wnhpnypUGpnw): EGYunpwdwquhuwlwu wihpubph uwunnuyh ybGphtu dwup qpwnbguncd
GU nyunpwdwunpwywgnyu, wjunthtinb nkugbujwu bW quddw dwnwqwpLENP:

Qtpdwuwnmhbwuh hwdwp Yw Eubpghwih  pwofuqwénigjwu npnpwyh uwblup, npu
wnpuwhwynynwd £ Mwuyh Yuwd (huppwlywpdhp nwunhnwihpwihtu nnphpnyputinnid) M)6)-
Qhuup wpunwhwjnniyejwdp '

2kT

[=»3 (1

npuintin T-U 9Gpdwuwnmhbwuu k, A- wihph GpYwpnieiniuu k, k- Pnigdwuh hwunwunniuu
E, huy x-u dwpdup Yjwudwtu gnpdwyhgu k:

Nwnhnwuwnnwghwnyeniunwd hwéwfu ogunwagnpdynd k wwjdwnnipjuu
opdwuwnphbwuh  qwnwithwpp, phuswbu  Lwb  wdpnnongjwdp  ul dwpduh
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otpdwuwnphtwup, npnup  nwbut wpdwd  wipph  Gpywpnyegywu  nbwpnd  unyu
dwnwgwjpdwlu hunbuuhynieniup, hus np nunduwuhpynn dwpdhup:

Uninpuyh nwnhnwnwqwjenwip Ywpnn £ hub oGpdwihu b ng obipdwjhu: Qbpdwjht
twnwquwjpenwd  wnweowund £ Gpypp dwybpunyend  (hgpwynpywd dwuuplubipp
pwnuwiht  swpddwt  hGnbwupnyd: [eEpdwjht dwnwquyedwu  huwnbuuhynieiniup
npn2ynwd £ yGpnugjw wpunwhwjinnieniuny:

Ny otipdwjhu nwnhnbwnwqwjenp untindynid £ EGYunpndwquhuwywtu wypngbuubiph
htinlwupny' Gpyph dJpuninpuinW wWwgqdwiht mwwnwundubph, dwquhuwlwu puannd
lhgpwynpwd  dwuuhbubiph  wpgbjwydwu b wy  wwwbwnubipnd:  <Gunbwpwp
wwjdwnwihu 9bpdwuwnpbwup fupuin Yuiujwd £ wihph Gplwpnieniuhg, wébking Gplwp
wlhpubph ninnnijwdp: Unwhuh ywwnytp nhnwpyynud £ Snwwghwinbph dnuin [16-19], npp
ntuh hgnp JwqUhuwlwu nwown U nwnhwghnu gnwhubp: Pwg wpu nbwpnd
wwjdwnwihu  9bpdwuwnpbwup sh  punyewagpnd  Gpyph  Ywd  Upw  dRuninpuinp
Ypubinhlywlwu obipdwunpbwup:

Gpyuwjht dwpdhuubph nwnhnbwnwquyedwu punniudwt hwdwp oguwagnpdynid Gu
nwnhnnhunwlyutip: Swwn wybh hwéwh ogwwagnpdynid U wwpwpninhnh  wnbup
niuignn  nwnhnnhwnwyubp, npnug  Yhquybnnd  nbnunpynd £ dwnwqwphsp:
Muwpwpnhy wunmbuwh Ynndhg punniugwé Gwnwquwyendp pulyund £ dwnwquphsh
Jpw, U Gupwpyytind htnmwqw dowlydwu Jbpwdbwihnfuynd £ hnuwuph hdwnrup
(wqnwuow):

Nwnhnwuwnnwghwnywu  qupqwugdwu  Ybpohu  GpLiuniu  wwphubiph  pupwgpntd
Gpyuwjht Jdwpdhuubphg unwgywd pny;  wqgnwuowuubph punnudwt  nbuuhywu
hwubi| £ 2w pwpép dwwpnwyh: UWunbuwubphg jnippupwugnipp punyewagnynid £ hp
utithwlywu ninnyuwoéniejwu nhwgpwdh dhongny: “tw bpwuwynw E, np nwnhnnhunwyp
punniunud £ wgnwupwt ng dhwyju wju ninnniejwu inhpnyphg npunbin ninnywd £, w)| twle
hwpliwt ninniejniuutiphg, npnawyh dwpduwjht wuyjwu uwhdwuubpnid:
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“thundwu hwdwp gwulwih £, np wn dwpduwjht wuYynup |hup huwpwydnphu thnpn,
wjuwbiu, np huwpwynp [|puh wwppbpt] (nwnhnunppnyenwd) ny UGS nbunwiubp
htwmwgnunynn opjtlyunp Yunnigywdépnwd: Wn wwwbdwnny Ywplunp £ Yppwnb) dbsd
wnpwdwaghd niubignn wunbuwubn:

Ulwp 1. Onwbbu dbyh (UUL) wuppnunhypwpwbp nwunhnnhypwly-htipnpdbnndbypn :
Utnpbtwtbphg jnipwpwtisinipp niah wwpwpninhnh inbup

Fwjg wbfuupluwlwu htwpwynpnigyniuubpp nunwd Gu W niubu npnawlyh uwhdwuubn
[22,24]: Udbtuwdbtd  wdpnnowpstiih  wwpwpnihy wuwnmbuwtu, npp  huwpwynp L
Ywpgwynpb| GpYuph gwulwgwsd ninnnpjwu Ywd Ybewh Jpw, hwiunhuwund §
E$dLuptpgh wunnunpunwpwuh 100 dGwnpwung wuwnbuwu:

buy dhusl bpobipu wdbtuwdbd hwdwpynn 300 dGunp wnpwdwghd niutignn wupwpd
wwpwpnhy wunmbuwu gunuynd £ Uptiuppninud (Mnitipnn-Mthyn): Wu uywund k, dhusl
hp nbuwnwownnud hwjnuynid Gu hGinwgnndwu wnpjnputp:
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Uwlwiu gnneynit niuh nwnhnnhunwyh  wunbuwh  ninnuéniygjwu nhwgpwdh
ubnwgiwu L Upw NN ndh  dGdwgdwu  htwpwynipjwu  dGY wy,
nwnhnhunbpdybptiughnt  dbpenn  [20,21]: Ubennh Enygniup - Yuwywund £ Gpyne
nwnhnnhunwlubph Jhwdwdwuwlw Yhpwndwu dbg: Lwp 1-nd wwwnlbpywd k
Onttiuu Ybhh wunmnwnhwnwpwuh nwnhnpunbp$tipndbunpp: Ldwu hwdwywpgh |NGnn
nidh penywwnpbih huwpwynpnieniup, Gpynt wunbuwubph dhwgdwt ninnniyejwdp,
unyuu Lk, hus np Geb dGup niubuwjhup 2w UG wunbuw nph pugywdpp hwdwpdtp
lhubp nwnhnhunbipdbpndbinph wunbuwubph dhol Gnwd hbnwynpniejwup (pwquyhu):
Eplupnd wynwhuh hwdwhwpgp Yupnd £ utin nuuwyh 2tinp hhobgubing 2tipn, wn
huy wwwbwnny wunw Gu, np nwnhnhunbpbtipndbnpp niuh nwuwyh nbup niubkgnn
ninnywoéntpjwu nhwgpwu:

Gy Jbpowwbiu gninyeiniu niuh nwnhnnhunwyh bu d6Y nbuwy, npp jwju Yhpwnnieiniu
niup  nwnhnwunnughwnnyenunwd, Eny;  wwiny  unwlw]  pwpdp NN niwdh
huwpwynpnigyniu:  Wn  wphwh  wnwoht  wuwmblwubphg dbayp  wwpwpnhy
dwwwybuwjhu  wbup nubtwind 130 dbwnp  Gpwpnuejwdp, nbnuu  S0-wywu
pywlywuubpphu wbnwnpdtp £ Mnyyndnh wunnunhwnwpwunw: Ujuop Ynylwujwt
|lnubpnwd gwnuynn  <wunny wunnwnhunwpwund  wnbnunpjwd £ 600 dbunpwung
nwnhnnhnwl [23,24,25] ' NUSUL-600 (Lhwp 2):  Uju pwnugws £ Jbd pyny
hwjthutiphg, npnup Ywqgdnw Gu 576 dtiwnp nmpwdwagdny funonp opowit: Uyn hwjtijhubiph
pGpnipiniup  htwpwynp £ thnfuby, wn Ypw  gpuwugbing - hnphgnuhg  wwppbp
pwpdapnijniuutiph dhonptiwywuubpny wugunn dwnwqwjpdwl wnpnipubpp:

1946 pwlywuht wnwoht wugqwd nhunyb] £ Lnwbh nwnhnéwnwaquyenudp [17] 1,25 d
wlhph Gpywpnuyejwtu Ypw, npp hbulnwgw wnwphubiph pupwgpnid ogwnwagnpdyb) £ Lnwup
duwybipunypwiht  $hghwlwu hwwnynyeniuubph  nwnduwuppdwtu  hwdwp:  Lnwup
nunhnbwnwquwjpdwu Jwpywdp dJowydt, £ wUKU SU  wunwd-pnpwyhg 4.U.
Spnhgynt Ynndhg: Un quplwdp Yhpwnbih £ uwl, Sphph whwh dnpnpulubiph hwdwn
wu, npnup gpyywsd Gu hgnp Jdpuninpunhg, huswbu twl Ubpynippph, Uwpuh, Gpypp
wppwujwlubph b wuwmbpnhnubph tywwdwdp: 1956 pwywuphtu 4. Uwtpp, S. Uwy-
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Ywpwdp L M Upnubhybpp 15 dGunpwung nwnhnnhunwyh  oquniejwdp Ondwihu
htunwagnuniginiuubph  jwpnpninphwjhnd  hwjnuwpbptight dbubpwh, Uwpup L
3nwyhwbiph otipdwjhu nwnhnbwnwagw)enwip 3 ud wihph Gplwpnyejwu whpnyenw: Un
dwdwuwl £ hbug, pwgwhwjnybg, np dbubpwu nuh swun pwpép wwidwnwihu
oipdwuwnphbwu (Unin 600°4), huy Gpynt nmwph wug Unubhytpp nbghdbunpwihu wihph
Gpywpniejwu nhpnypend ujwwnbg 3nwhwnbph ng otipdwjht  nwnhnbwnwgw)enwnp:
Uninpwyubph  nwnhnnwnwtwuppniginiup d6d ubipnpnud niuh upwiug  $hghluyw
ypbwyubiph hGnnwgnundwu gnpdnid:

Ulhwpn 2. Utipbbughtr thnihnpuwlwtn ypnppyny wppuwphnid wdbdwdls MMUSUL-600 nwnpnnpywly
(lvULU, <wipnily wuypnuwghipwlwi wupnunhnwnpwb)
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111 dze ' ? '?2 L BAWY 22 BY?2EY TBYV" B VE,T . BEAY

mv g g A
Ugtuwwnwup [26]-nd ubpyuwywgyws k ElGYpunwdwquhuwlwu wihpubph nhdpwyghwih
fuunpp fuhuwin dbpennh npnonudp dGnwnuywu typwutbph ypw: Uwlwyu, Gpp hwybint
swihtpp Jh pwuh wuqwd gbpwqwugnd Gu wihph Gpywpnygjwu swihtpp, wybih
Edtywnhy Gu hwdwpynd dninwlw dbpnnny npnonudp:

Cwjbjwpht wunbuwih punyewagpbpp swihdwt hwéwhu oquwgnpdynn dbpnnubinhg
dayu £ hwdwpynud wwbipnnipwihtu dbpnnp [27-30]: Mwpwpnwwt wunbGuwubpnd
Yppwnynn dGennh Enuejniup Yuywund £ Upwund, np wwbpunippwih  thnfubpbu
ogwnuwagnpdynud £ Yinp hwpp pwgwdp, nph tplwjupny wnpgnud k EGYunpwwt nwownh
lwpwdnigjwu E  JGYwnph  pwptundp: Llwp 3-nud - wywwnybpdwd £ ubpplnwd
nhiwplynn - fuunhputiph - Gphpwgwihniggniup,  npntin S-p wwpwpnhly - huwytine
wuwbtpwnypwu k, D-u ypouwywt swihubph ninnuuyjniutu £ dnnnwlw gnuinnid, nph Jpw
tupwnpynd  Gu  EEYywpwlywu E? U dwquhuwlwu  HP nuownbph  wnwugbigjug

pwnwnphsubipp:

Muwpwpnihy hwjbiht Bupwnpynad £ ng funpp, huy Upw swihubipp owwn wytih &g wihph
Gpywpniejniuhg, wjin - wwwbwnny fuunph  noedwu - wwbpunnipuiht - dbpnnp
hwunhuwunu £ dninwpyywsd b odindwsd £ ywpq hpwwuwgdwdp:

“thuowpyynd £ fGyunpwdwqupuwlwu wihph vwpwdéndp hwunwinntt
nhElGyunphywywu (¢) b dwqupuwywu (p) pwihwugbjhnyewdp hwdwubin, hgnupnuw,
hwnnpnwwunyeniu sniubignn dhowdwjpnd (Juwyninwd):  Gupwnpynid £ gpgndwu L
wmwpwddwlu  gnpdpupwgh  hwpdnupy  Ywjund e opbupny, npunbn  w-U
EiGUunpwdwqupuwwl nwonh hwbwlunyeginuu k:

Uwbtpnnipwht - wunbuwubph  nbwypnid  nwowh  wnpnipubp  Gu - hwunhuwunud
tydhdwituwn Elyunpwywi b dwgquhuwlwu nuwownbpp:
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a 1
e s \
I 122 M
1] ]
no,

Llwn 3. vunph Gpypwswithnipiniti

Lwpqwédniyejwu ytywnnpubph b nwownh wnpjnipubph dhob Yuwwp Yupbh £ ubplujwgub)
hGunlyw] wpunwhwynnieniuutpny

B(M) = —iwpde(M) — ie grad div A¢(M) — rot A™(M),
w

H(M) = —iwe A™(M) — I:;I grad divA™(M) + rot A°(M).

(2)
Lwuh np nhpuwpyynd £ wpuwpht  juunhpp,  hwdwwwwwuluwt  whpwiht

hwwuwpnudubiph |nwénwdubipp, npnup pwywpwpnud Gu 2nddbipdtinh wywjdwuubphu,
Ywpnn Gu ubpyuwywgyt hbwnlyw) wbupny'

535

Ae(M) = / 7°(P) - G(M, P)dS,
S

amn) = [mp) - 6o, Pras,
s (3)
Npwntin Sp hwbwht wunbuwh wwbpunnypwu, Jwd  swhdwt  ninnuulynu |
dninwlw gnunnud, M-p nhndwu YGwnu £ nwonmh wnpniphg nnipu, P € S - hunbigpdwt
thnthnfuwwu Yybwnu E, huy

¢—ikR(M,P)

M £ = 4rR(M, P)
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Sphup Pniuyghwt £ Ggpwihu hwdwubin hgninpnw dhowdwph hwdwp, k-U wihpwjhu
rhyu k, RM,P)-p htinwynpnyeiniut M-h W P dholi, huy A°M) L A™(M)-u Jtyunnpwlwu
wnwnbughwjubipu Gu: Hpywd fuunphpubiph |Nwnwdubipp ny) Gu wwhu npnot| swthdwu

ninnuuywu swihbpp U nhppp, npp wwwhnynd £ ninnjuwédniejuu  nhwgpwdh
yGpwywuqunudp:

MNinnjwényeyuu nhwqgpwdh npnandp hGnwlw gnnnud wmpjwd  wnpyniputpny
hwjbjwjht wunbtwubph wybpunnipwynd

1,77 7 7, T Abwdpwdh npnpdwtu hwdwp ogwnynud GU- wwbipunnipwih dbennhg:
Uwquhuwlwt nwowh jwpjwénigjuu ytywnpp ElGYnpwlywu nwonmh jwpgwdniejwu
Jtywnpp htin Yuwyws £ hbnlyw| yuwny'

3(P) =2[fi, H(P)] = 2w [, [3, E(P)]],
(9)

npwntin E(P), H(P) - wnwouwjhu nwowtu £ P € S Yawnnwd, n-p Jwytpunyeh unpdwiu k,
ninnwd wju Ynndp, npunbinhg qwihu £ Swnwquwjendp, sn dhwynp yehuninpu £ npp
hwdpuyunw £ puyunn wihph htin, W-u ¢ b g hwuwnmwwnniuubipn wquwn tnwpwdniejwu
wihpwjhu nhdwnpnyenwut k:

Eydhywibun EGYunpwlwu b dwquhuwwu hnuwupubpp S wwbpunyppwind npnaynid
GU hGwinlyw| wpwnwhwjnnyejudp,

{?m=@@1
F(P) e (R, B

npwntin k—U wnwugph ninnnijwdp ninnwd dhwynp yGYunnpu k:

ES-h pwafudwt nbupp tnwtp htiinlyw] wpunwhwjnniejwt ogunipjwdp

S

E;'(ag, y) = sin (1,78 3 _br_w_) : (1 = 2,667%%)

S

{ Ej(z,y) =1-2,667 ()



Npuntin Ds -p hwjbinte pwgqwdph npwdwghdu £, a(xy) pwgdudph pupwghp Ytwnbkph
nGlwpunywu Ynnpnhuwwmibpu Gu: (7)-h wnwohtu  wpwnwhwjnnyenup duwynpnd |
unynpwlwtu ninnywdnyjwu nhwagpwdp, huly Gpypnpnp twpptpnygjwu ninnywéniejwu
nhwagpwdp, npp eny| £ wwihu hwoyb) EiGYGunpwlywu nwonh bW dwquhuwwu nwwnp
lwnpqwdnieiniuutipp juwdwjwlwu nhundwu M Yeunnwd (1-4) wpunwhwjuinnieginiutbpny:

Eltywmpwdwqupuwlu nuanh swihdwtu gnpépupwgh dnnbjwynpnuip dnunwlw

gnuinud

EGywmpwlywu  nwonh  wnpdwsd  puwpfuwdnipudp S wwbpuninipwind  hwoybup
EiGywpwywu b dwqUuhuwlwu  nwonbpph  wpwéniygjwu  YGYunpubpp  swithdwu
ninnwuljwu Jpw: (6) wpwnwhwyinnejudp  gwubup EGYupwlwu b dwquhuwlwu
hnuwuputiph hwdwpdtip pwotundp U hwodbup ninnwdényeuwu nhwgpwdp hbGnlyw
wnwwhwjnnieiniuutinny (1-4):

Ninnuénipjw nhwgpwdh hwuplyp hbnwyw gnnnd’ dnnwlw gnuinid Ruiwp
dnnbjwynpdwu wprynitupubpny

Nwnwtwuhpbup npwd  fuunph  n6énwp, wju nbwpnd, Gpp S wwbpwnyppwih
wwpwpnhy wunbuwh thnfjuwpbu ybpgyb £ opowtu Dg = 10N nmpwdwadny, npuintin A-u
wihph Gpywpnyeynut £, huy D-h swihdwu hwppenyenup hpbuhg ubipywjwgpb; k
pwnuwynwh 21\ Ynndny, nbnwlwywsd S pwgywsdphg 20N htnwynpnygjwu Yypw: Lwn
4-nd b 5-nud wywwlybpgwsd Gu ninnuoénypjwu nhwgpwdubpp, npnup uwnwgyb) Gu
fuunpp nwGdwu  wwbpwnnipuwiht dGennh nbwpnd Gpyne  thnfuwnwpé  gniqwhbn
Yupywdpubiph, huswbu unynpwlwu, wjuwbu b mwppbpnigjwu nhwgpwdh nbwpni:
Eydpywiunn ElG4uwnpwywt b dwqbhuwlwu hnuwupubph hwojwpydwu pupwgpntd,
swihdwu D ninnwulywt Jpw ninnuuyniu gwugh hwugnygutiph phdp Ytipgyty &
hwjwuwp 71x71, npp hwdwwwwnwufuwunw £ nhuypbunwgdwu M3 pwhu:

Cwoywpyywsés  hnuwuptbpnd  hpwlwuwgyt; £ nipnwénygjuu nhwgpwdh
ypwhwoqwpyp hbGnwlyw gnunnud: dbpwlwuqudwu fuunph npnanudp hwdbdwngnud |

ninnywoénpjwu nhwgpwdh hwadwnpyh pun wnpnipubph fuunph npnadwtu hwn, tnpjwd
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hwjtjwhu wumbuwih wwbpunypwind: <wdbdwunniejwu wpryniplbpp unynpwywu
ninnywoényejuu nhwgpwdh hwdwp gnyg Gu wndb, np quwynp b wnwohtu Ynnwjhu
ptpphyYh 2powtwlyubpnd  ninnywoénipwtu nhwgpwdh  hwodwpyp hwdpuyund k
Gounipjwl pwpdn wunhwuny (A, < 5-10% wdwhnnny b d,,gunawy < 2-107 thnynd):

Spypnpn Ynnwjhu ebpehyp yGpwlwugquynd £ hwdbdwunwpwnp jwy wdwhnninny
(A, < 8:107), puwyg wwn thnyny (8,,qumewy = 1 nwnhwt): dbpwlwugqudwu punniubih
Gonnieyniup hwuwubih £ nwnund uwl mwppbpnigjuu ninnwényejuwt nhwgpwdh
nbwpnid:

wdwhnnLn

40 120 20° @(wuwn,)

Ulwp 4. Unynpwlwt ninnyuwiénipywl nhwgpwdp E_"y pwnuwnphsny, hbnwlw gnynid H

yblyipnph hwppniysinitnd
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wdwhwnnwn
- - lhnLL

20° @(wuwn)

Ulwp 5. Swpptipripyuiti nuniwénipjuits nphugpwp E, punwnphsny, hinuilw gnipnus
FL[bl/mnnh hwppnyniind

1.1.2 Quuyunplulwt b wpnwguulunphljulws nwunhnéwnwqu)pnid

“tnbu  GpGutwlywu pJwlwutbph  ulygpubppht Y. Swuuyphu  hwjnuwpbnbg
nwnhnbwnwquwjenwip [31]: Glubiny wju hwugwdwuphg, np nwnhnbwnwaquwpnidp, npu
niubp wpwnbpypwipu dwanud, Yaunpnuwgywsd tp nbwyh Swjwyunplwih hwpenyeinwp,
huy wnwybjugnyu hgnpnyeyuu Ep hwutnwd Swiwlunhluwihu YGunpnup ninnniyejwdp,
wpryniupnid  Swuuyhu Ggpwywgpbg, np nhndnn ndju nwnhnwnwaquwjpdwu wnpnip
Ywpnn GU hwunhuwuw| Ywd wunnbpp Ywd £ dhowunnwihu  ujniep: Swuuynt
wpryniupubipp hwuwnwwnbg S MNGpGpp wpnbu pwnwutwywuubpht , wunbinyd, np
nwnhnbwnwquwjedwlu wnpjnipp  dhowuwnnnwihu  Uneu E, wy ns eE wuwnnbpp:
Oquwgnnpdtind hp Ynnuhg Yunnigwd wnwohtu inhbgbpwlwt nwnhnbwnwqujpdwu
wwjdwnnipjwu pwoludwl pwpwnbgp, Uw nwnhnunwlu ninnbg  GpYuph  wwppbp
whpnypubp:  Uprynwipnwd  unwgwy  SGwjwynhlwih  hwppnyejuu  wnwudhu
hwwndwdubiph nwnhnwnwgwjpdwu gpwugnwiubp:

Gpp wupwpd wuwnbuwh nhwgpwdny wugunw EChp Ywpuh stipinp , ybpnugjwy
gpwugnwiutpnud  nwnhnbwnwquwjpdwt  wwjdwnnypjwt  wé £ wbnh nwbunwd:
Muwydwnnipjwu pwatudwu pwpunbigp Ywnnigbint  bwywwwyny  MNepbGpp
nwnhnbwnwqwjedwlu Jdhlunyu huwmbuuhynieiniu nwibignn Gpluph wnwpptp Ytunbpp
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dhwgptig  hgndnunubp  wudjwuynn  Ynpbpnd:  MNwjdwuwynpwsd nwnhnnhunwyh
ninnyuonyejwu  nhwgpwdh  wyblh  ubn  jpubnt hwuqwdwupny, wyblh  owwn
dwupwdwuuntejniuubin wwwnybpywd Yhutu pwpuwnbtigh Ypw: 160U<g
hwéwluwlwunyeniund nhnnwdubip Yuwnwpbint wpryniupnd Upw unwgwd pwpunbiqp,
pwjwlwu Ynwphwn k, vwlwju hGunwquind wydbh dGd nhwnwyubph oquniypjwdp
nwnhnwwjdwnnijuwu 2wwn wytih dwupwdut pwpuinbtiqutip unwgytighu:

Jdbpnugjw nunhnwwjdwnnipjuu pwofudwu pupwubiqubph nwnwuwuhpnyeniut £ b
gnyg £ wwpu, dGé pwuwynigjuwdp wnwudhu, thnpp wulniuwihtu swihtph, wjuwbu
Ynsywd nhuypbwn nwnhnwnpjniputiph wnywjnipniup, huswtu uwl
nwnhnbwnwquwjedwl punwunip nwwnh  wnwjneintup, npp  pwnlugwd Ebpynt
pwnuwnphshg: Unwohup Swjwlnhlwih hwppnipjwu tplwjupny dqqwsd dh ubin 2pn £,
npu niup pungdjwd dwpuhdnd' quiwyunpluwih Yeunpnup nipnnuygjwidp: buly whw
GpUpnpnp Bplupny gpbipt hwjwuwpwswth £ pwpfudws, niuh pudwlwuht jwjt
dwpuhdnid' unyuwbu qujwlyunhlulwu Yeunpnuh ninnniejwdp:

h uywwh nubbwind wpn wjwpbpp 1952 p. h. CYynduyhu Gupwnpbg, np
Qwijwynhluwip nwnhnwnwqujenidu wnwowunw £t Jdhwuqwdhg Gpynt
tupwhwdwlwpgnu'  Ywqwlywhlwih  vywdwnwynd L gpbeb  udbphlwywu
nwnhnwuwynw (hwinnw): Gpypnpnp Yupdtu pl tnwpwdynwd £ gwwn wybih htnnt, pwt
wuwnnbtiph hhduwywu quugywdp: Pwgh npwughg, nwnhnéwnwgwjenup pwnyugwsd L
bu dty, hwjwuwpwswih pwotund nwbignn pwnwnphshg, npp wWwjdwuwynpwd L
sintdywd - wpnwqwjwynhyuwywu  nhuypbin nunhnwnpniubpny, W hwwuwpwp,
dhoquiuyunpwlwtu Unyeh nwnhnbwnwquwjenuiny:  Swjwlunphyuwywl  wupunhwun
nwnhnbwnwqwjenwip, npp Ywwwpynd £ nwnpnbwnwquiedwlt  wupunhwun
uwblunpnud, wnwowunw Lt Gpynt dbGjuwupgdny: Unwohup, wuwmnwuthjninubph
opswlwipnid  quudnn  pnuwgwd qugh  otipdwjhu  Gwnwquwjeniu  E: Gpypnpnp
uhufupnuinpnuwhtu dGfuwuhqdu k, npp ywjdwuwynpjwéd £ dhowuwinnwihu dwguhuwyw
nwowbipnd nbjjwwnhyhunwlwu EGYunpnuubph gwpdnwiutipny:
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Swpptp  wihpwiht  Gpywpnyenwiubpnd  unwgywsd  wywdwnnigjwu  pwofudwu
pwpubqutph hwdbdwwnnuwhg, pwgwhwjnynd £ Swiwynhlwih nwnhnéwnwaqujpdwu
wmwppbp  uwblywunpubp  niubgnn  pwnunphsubph - wnwnyggntup:  “hon wpryntup
unwuwint hwdwp vwywju dhwju dhuunyu Ywd dhdjuug 2w dnuin ninnywdnipjut
nhwgpwdutp nwbgnn  nwnhnnhunwyubpn  unwgywd  pwpunbiqubpp Ywpbih b
hwdbdwwb), hwodh wnubind wju, np bGplYuph dphubnyu whpnyeh W Jdhlunyt
hwéwlunyeniunwd, pwyg wmwppbp nhwapwdubpny unwgywsd wpryntupubipp Yupnn Gu
qquipnptu tnwppbipyt hpwphg:

Mtwnhnnhunwy, npu nup dGé  ninnwényeniu Ypwgwhwjnh - wwjdwnnypjwu

pwotudwt thnpp dwupwdwutnyenutpp, huYy nwnhnnhwnwyp, npu nw hwybih thnpp
ninnywonyeyntu - Ygpwugh  dhdhwju  wjn  wppnyejh wwjdwnnypjwl - pwfudwi
hwppetigywsd wwwnybpubpp: Quijwywmhywih  nwnhnbwnwquw)pedwu  wwppbn
uwblwputip  niwtignn - pwnwnphgutipp,  hwulwuwih £, np hpwphg  nwppbipgdnn
wlhpubph  Gpywpnieniuubpnud nhunnuubp . wuwpbihu o wwppbp o swihnd G
pwgwhwjnynid, npnup dhwudwt s6u pwoudwséd Swulyunpluwinud: Ujwydwnwyh nt
udbiphly pwfunud niubignn pwnuwnphgubiph, wn pYnd - hntwgyws wdwbiph, skgnp
opwduh, gpgnywd opwduh, OH dnGYnyh, dhowuwmnwipu dnynyubph, qbpunp
wuwnnbph duwgnwyutiph, pwpwfunn wuwnntph nwnhnbwnwagwenlutiph wnlwnyenup
owwn |wy Gpund £ wjuwyhup gpwugnwiutph Jpw, npnugnd nhwnnwubph pupwgpnud
wuwnbuwih nhwgpwdp ninnwhwjwg tunbgynd £ Ohp Ywpeuh hwpenipjwup:

1.2 SLNLUUU hwiwlwpgh tywwmwlyp b unnigwdpp

Qnpw| bwyhgqughnt wppwujwywihtu hwdwlwnpgp (MOHACC) uwnbndyb| £ ULU/NH Y
Muwownwwunyejwu twfuwpwpniyjwt wywwdbpny [32,33], b hwunhuwund £ wjuop

woluwphnd gnpdnn Gpynt gnpw; bwyhqughnu hwdwwpgbphg dbyp: b uyqpwub
niubuwiny nwgqdwlwu Lpwuwynipyniu, wju pnnupyyb £ 1982 pdwlwupt’ hpphnwihu
hwpdwldwu twjuwqggnwgdwu hwdwlwpgh hbwn dhwuhu:
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Npwbtu hwdwlwpgh hhdp hwunhuwunw Gu 24 wppwujwlubpp, npnup wwnunynd Gu
Gpyph 2ntpop, tpbp wwppbp opphnwiwihtu hwpeniyeniiubpnd 64,8° phpnipjwdp U
19400 Yd pwpépnipjwdp [34]: Uppuwwwuph W swihnuubph dGennhlwu udwu £
NAVSTAR GPS wdbtiphyjwu hwdwlwpghu [33,39]: Nphg hphduwlwu wwppbpnientup
Ywjwund L Upwund, np SLALUUU-h  wppwljwyubpp hpbug  opphwnwiwjhu
owndnidubipnud snwibiu nbgnuwtiu (uhtufupnunieinu) Gpyph wwnndwu hbwn, npu k| htug
wwwhnynw £ d6d Yuyniunyeyniu: Wn Yepw, SLALUUU wppwiywyubph fudph hwdwp
wjlu sh wwhwuodh hwybigw) 62gpnnuiubp hwdwlwpgh wynphy gnnyeyuu nne
pupwgpnd, suwjwd, np FSLNALUUU hwdwlwpgh wppwujwyubph Ywuph wnunnnyentup
hwdbtdwunwpwp W qquihnpbu wybih Ywné E:

Wuop wpntu  SLALUUU  uwpiwgdh qwpqugdwdp qpwnynd  Gu  nnwwlwu
NUYNUUNU - Ynpwynpwghwu U «<pphnw-Ynudhjuwlwtu  uwppwohunigjuu L
wnbntywunyjwlywu hwdwlwpgbph nnwwwlwu» puytpnieyniup:

Muwonnuwwbu SGLNLUUU hwdwlwpgh unbnddwu uyhqpp npdtp £ nbinbu 1976
pYwlwuhu luULU Lwluwpwpubph funphpnh hwnny hpwdwuny [35]: Wu bwfuwghdp
hwunhuwund £ hwpbuwlywu  uvwdhqughnu  wppwujwlwihu  hwdwlwpgh
ownnituwynientup, npp uyuyb) £ <<8hULNUL>> dpwgpny:

Upfluwwnwuptbph ppwlwtwgdwt dwdybunubpubpp ny Gy wuqwd Gu hGwnwagyb),
uwlwju wnwohu pnhspwihu thnpdwpynwutipp uyuybitu 1982 pwywuh hnlyunbdptipp
12-hu [36]: Unwohu wppwujwyh' <<Nhpwgqwu>> 110654 L Gpynt quugywdw-swihwhu
dwlybinubpph® 11P654IBM opphunnw wpdwlydwdp: Unwoht wppwljwyh wpdwydwup
htimubightu Lu dh pwupup, b whw 1991 pwlwuh wwphih 4-ht SLALUUU hwdwlwpgh
Ywqunw  Gpynt  opphwwwiht hwdwlwpgnud  Jdhwuqwdhg  hwjnudbghu 12
w2fuwwnniuwly  wppwuyjwyubp b Jdhwyt 1993 pwywuh ubwywnbdpbph 24-hu wju
wwonnuwwbtiu punniuytig W hwududbg owhwgnpddwu M Mwonwwunyejwu
Uwhuwpwpnijwup [37,38]: Lnyu pYwlwuhu | UUUL-U opphiw nnipu pbiptig 24-pn
wppwujwyp, nphg htwnn  uludbght  wppwujwyubph  wpdwynwiubpp  Gppnpn
opphwnw|wjht hwppeniejntt: 1995 pywlwuh ntYynbdptph 14-hu <<Mpninnu-Y4>> -h 27 -
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pn wpdwgnwhg hbunn <<Nipwqwu>>-ubph hGun  Jdhwupt, wppwujwlubph phyp
hwugybg 24-h:

1.3 RT-13 UNA nwnhnnhnwlyh punipwqgpbpp swihdwu dGpnn

UWoluwwwuph  twywwwlu £ nwnhnwunnughunwlwu  Gnuuwyny, “Ywuhnwbw-U
Ynudhywywu nwnhnwnpniph dhongny PT-13 UMA PAH nwnhnnhunwyh $nlyniuwgdw
L punypwagpbph swihdwt Spwghp-dbennh  dowyndp, puswbu twlb  Lpwuwydwu
qujpGpnw  swihnwdubph hpwlwuwgnudp,  SLALUUU  hwdwYwpghu  pubinubpp
Ynnpnhuwwnutiph b <wdwpfuwphwiht dwdwuwyh wndjuiubpny owbipwwnpy, JGs
tounnipjwdp  wwwhndwt, huswybu  twlb  dhowqquihu  gbpGpywp  pwquinyg
nwnhnhunbpdbipndbinpuwlwu guwugh htin uwh b wy dhowgquiht dwnwjnyeinituutinh
hpwlwuwgdwu hwdwn:

Nwnwtwuhpdwt U hGunwgnundwu opjtlunn £ hwunhuwund Gpyhwjjwihtu ufubdw)ny
Ywnnigywd onwywdl wnwouwihu pnynwny gwdp obpdwumhbwuwihu Gnwwnhpnye
dwnwaquwphsny, punnwuhs hwdwywngh dnwnpnid gwdp wndwihtu ndtinwpwpny PT-13
UMNA PAH  nwnhnnhwnwyp: MNwnhnnpunwyh  woluwnmwupwht  hwéwlunyeiniuubiph
whpnypUbpl U 'S - (2,2 - 2,6) 9<g, X - (7,0 - 9,5) 9<g n Ka - (28 - 34)3<g;

Untuppnbpiblipnph ouppphdwy nppph npn2dwt dpwqhp-dbpnn

Mtwnhnwuwnnwnhwwyh  YnunpntdGlunnph owywnpdw; nhppp  (PnYynwwgnid) L
dwnwaqw)phsh dwquiht YGuwmpnuubph  nbnwihnfunienitubpp S, X n Ka wihpwjht
wmhpnypUbpnw, Ynuwnpnbtdyynnph  gbipnwlwu  nhpph  uywwndwdp  (Ax=Ay=Az=0)
npnoynwd Gu  Ynudhlwlwt nwnhnwnpniph hGnbdwu dpwagpny, Ynunpntdtlunnpp
wjuwhuh nhpph punpnigjwdp, np wwwhnydyh Gpwht wqnwupwuh dwpuhdw| wndtip:
bnynwwgnup  ppwlwuwgynwd £ nwnhnnpunwyh  h=45° wnbnh wuljwt nhppnud:
Mtwnhnnhunwyh punypwagptph  nwnwtwuhpnwp  ppwwtwgynd £ $nlynwuwgnidhg
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htwn: Uwnnpl pbpdwd Gu YnunpntdGlunnph  hwodwplwihu nhpphg  (Ax=Ay=Az=0)

otinnudubpp (Unynwuwly 1) :

Unynuwly 1
Ne | Punipwagpbph wujwuntd 2Quithdwu | Ubdnipnye)ntu
dhwinp

1. Unupntd|GYunph 2Lnnp

hwodwpYuwjhu (Ax=Ay=Az=0) U

nhnphg
2. Ax Ud 3
3. Ay, Ud -2
4. Az, Ud 2
5. Ax, Ud -1
6. Ay, Ud 3
7. Az, Ud 2
8. Ax, Ud 0
9. Ay, Ud 2
10. Az, Ud 1
11. AX oy Ud 0.7
12. AY o Ud 1
13. Az, Ud 1.7

27



PT-13 UMNMA PAH nwnhnwuwnnunhunwyh punipwgpbph nwuntduwuppdwu dpwghp

2withnwitpp ppwlywuwgyt G M AU Yppwnwlhwu  Uunnughunniegjw
huunmhwnunh  «Pwnwpph» L RbGusniyuu wunnunhunwpwuubpnd,  eny|
wdwwdwsdnpjwu U Jhohunwd -20°C L +10°C gbipdwuwnhwuwhu  wwydwuubpnid
hwldwwwwnwufuwuwpwp, 26.11.2014-hg 06.12.2014 U 20.04.2015-hg 05.05.2015 pulwd
dwdwuwywhwwndwdubpnd  hbnlyw]  punypwagptpny, bwwinuwiht  hwunhuwgnn
Ywuhnwbtiw-W nwnhnwnpjnipny

- ninnuiyh dwgnd - @ye, = 237217107 2
- thInLd -5195["1'} = 58G32f4‘ﬂ:f 5

Eyqwuinnphw| Ynnpnhuwwnubiph wpdtiputipp njw; M dwdwuwlwopowuh hwdwn nnipu
Gu pbGpynud (8) wpunwhwjnnieniuupny

Zap14 = @1550.0 + (2‘]14‘ - 195{]} X 2? 70 ;

8g014 = B1s50,0 + (2014 — 1950) x 19761 ; (8)

huy “Ywupnwbtiw-U Ynudhlwlwu nwnhnwnpniph hnuph funniegjwu wnpdbpp wnyjwg
dwdwuwYwopowuh hwdwp 102°w/d* nnipu £ pbpdnd  hp  uwbtywninphg  (9)
wnwwhwjunniejniuutinny [40,41]

logF = 5,745 — 0,770 log f.
F,; = F[1 — (0,0097 — 0,0003 log f)]¥~1%80 (9)

npwntin f-p hwéwhunyenut £ Stqudbpgtipny. Unnwwy 2-nd pbipdwé tu Ywuhnwbiw-
U Ynudhlwlwu nwnhnwnpniph  Swnwquwjedwtu  hnuph  funnygjuu  wpdbpubpp
w2fuwwnwupwihu hwéwfuwjhu inhpnyrutipnud:

Ntwnhnnhunwyh punyewagpbph nwnwuwuppndp , hpwlywuwgynw £ PT-13 UMA PAH

nwnhnnhunwlubiph  wofuwwnwupwiht gnpdhpwlwqiny: MNwnhnnhunwyh  swihdwu
Gupwlw punipwgpbpp ptpdwd Gu wnnwy 3-nw:

28



Unyniuwly 2

Lwhwfuwiht wmhpnyp | S X X, X3 Ka; Ka, | Kasz
q<g 2,4 7,0 8,25 9,5 28,0 | 31,0 | 34,0
Foo1a1 026 Ui/ 1P 950 |430 380 340 150 [ 141 |128
Unynwuwly 3.
Punipwqgpbph wujwuntd 2uth.dhwynp
UtwnbGuwgh ElGYunpwlwu wnwugph uuyjntbwghu
Gpypwswithwlywuhg 2tindwt swithndp wuwnhbwu
Lwdwlwpgh wndywjhtu obpdwunhbwup Uuwn. Y
(nunhnnhunwl-nunhndtunn/ (T ) swthnulp
Ywfuwé nbinh wulynituhg (Ah=10°)
Sfjuwynp pGpphyh WjunyEwu swihnwp N 8,5 | Uuyntuwjhu
U ¢y 5, U Upwug Ywfunudp nnbinh wuyjniuhg wunhbwu
(Ah=10°)
Uuwnbuwjh EdtYuinhy dwytiptiup swihnud U
Cunniunn hwdwywnpgh hnuph tyyhywtun
funnyjw (SEFD) Ywfuwédnieyniup wnkinh
wuyynuphg
Uuwnbuwjhu hwdwlwpgh dwytptiup
ogwnwgnpddwu gnpdwygh (UOS)
Ywfujwodnipiniup inkinh wuyjnuphg
YUnnwjht dnunwlw ptpphlutiph dwlwpnwyubph nk
swithntd
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8. | Ypnupbbinwgdwu dwlwpnwyh swihnw

nk

Utnpwbtiugh wndyuyphti gbpdwuphwth npnpnudp wdpnne walymbuyghti Yippjwdpny

Ah =10° puyny

1. Qpwugnud Gup wgnwuowuh bGpwht dwlwpnwyp' wugwnywsd nwnhnpunniuhs

hwdwlwpgh wwpwagw)ntd:

3. Uhwgunud Gup wndywjpu qtubpwwnpp t . b gpwugnd Gup Ti . o+ Tt . o .Gpwyhu

dwlwpnuwyp:
4. Gpwugywd gnigdniupubipny npnpnd Gup Ty - »
5. 1-4 Ytwnbipu hpwlywuwgunwd Gup S, X, Ka inhpnyputipnud .

6. Undywjphtu obipdwuwnhbwuubph swihywd wpdtipubpp wpdwuwagpnid

Lwbwluwihu wmhpnyp S

h(wuw.) |80°|70° |60° |50° |40° |30°|20°|10°

T 4w |67 [79 [92 |107 [122 [137 [147 [157

Lwéwfuwjhu wnhpnyp X

h(wuw.) |80° | 70° | 60° | 50° | 40° | 30° | 20° [10°

T ¢w) |63 |78 |98 [123 [143 [163 [173 [183

Unynwuwly 4

Lwbwfuwihu whpnye Ka

h(wuw.) [80° |70° |60° |50° |40° |30° |20°

10°

Te. ¢4°) [196 | 204|216 | 218 | 231 | 241 | 256

273
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6 U 7 ujwpubipud ptipqwsd Gu nwnhnnhunwyh wunbuwht wndywihtu gipdwuwnhéwup
Ywfunwiubpp wmbinh wuljwu Ynnpnhtwunhg X U Ka inhpnyputipnid:

0 10 20 30 40 S0 6 70 2 9 100 110 120 130 140 150 160 170 180 1% 200 210 220 230 240 250 260 270 280 200 300 310
Time

Ulwp 6. Mwnhnnpippwlyh wipbbughtn wndyuygpt opdwuipphbwih Yuipunidp iptinp
wllywt Ynnpnhtwphg X iphpnypenid

2AE-71

1,967
1,8E-7-

v

S

£

E 1667-
1,567

1,4E-7-

1,267 | | | I [ I ) I | I | | | | | | ] I I I | [l ) 1 | | | | I | I
0 10 20 30 40 50 60 70 8 9 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310
Time

Ulwp 7. Mwnpnnpippuwlp wipnbuught wndyuyhtr ogbipdwuippbwbh Gupunidp ininh
wllywt Ynnpnhtiwphg Ka iphpnypnid

UtnpGaugh biGpyppwlwt wnwagph 26ndwt sunphnudp  oupppyuluihg wdpnng
whlynibughtt Yyppjwépny’ Ah=10° puyny:

1.Uunbuwu nhppwnunid Gup Ywuuhnwbw-U Ynudhwywtu nwnhnwnpniph  hGunlwdwu
dpwgph Yypw'nbinh wuyniuny b wghdnunny gpnjulywiu 6ogpunnudubipny:
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2.0pwagpwihu dbdnieiniutubph wghdnunh b wnbnh wuljwu thnthnfuniyejudp hwutunid Gup
wnpjniph Glpwiht wgnwuwuh dJwpuhdw| wéhu:

3. 12 Ybwnbph gnpénnnigniutpt ppwywuwgund Gup S, X, Ka whpnypubipnid
(Urynwuwily 5):

4. AA w Ah  Grgpunuiubph  wpdbpubph  swihndubpp . gpwugnd  Gup

wndwuwanntejniuntd:
Unynwuwly 5
Cwowfuwihtu mhpnyp S | Kwbwfuwjht | Kwbwluwihu wmhpnyp Ka
wmhpnyp X
Ahg=30' Ahy= 26 Ahy,= 20’
AA&=-14' AA=-10' AA= -15

UtnpGaugh mnnuénipyut nhwgpwdh juybnyaqwt swthnidp, Jupunidp plnh
wlyniuhg (Ah=10°) S, X, Ka ipphpnypubtpnid:

1.Nfwnhnnhwnwyp nhppwnpt; Ywuphnwbw-U wnpniph hGinwagdh hGnbdwu dpwgph
ypw W hwodh wnubiiny wghdnwnwyhu, wuyniiwihu Ynnpnhuwwmubph ninnnudubpp (AA,
Ah) nbbpwlyghwu, hwugub) Gipwjht wgnwuowuh dJwpuhdw| wndbphu:

2.4wuqubigut  wuwnbuwih swpdnwip wghdnunny L npnpbp Gpwihu  dwpuhdw)
wqnwuowuh  (T-+) YGu hgnpnigjwt  wugdwt  dwdwlwlyp dwdwlwlwhu
dhwynputipnd L ninnwédnigjwt nhwgpwdh Ybu hgnpnigjwt jwjunyeiniup gwnund tiup
htwnlyw| wpunwhwjnnejwdp

Pospmn = Dfgs 15cosd,, (10)

Nunnywodnipjuu nhwgpwdh (wjunyeniup  wghdnunwiht  hwpenejniund  nnipu Gup
ptipnud hbunlyw| wpwnwhwjnnieiniuny
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I
Pos — ﬂqllqjaﬁ . - 2[111 EJR: [:11:]

3. Lwdwdwyul-h, Ywuqlbgunud Gup wlwmwuwh 2wpdndp  wbnh  wuljwu
Unnpnhuwwiny, npnpnud Gup Gpwjhtu dwpuhdw| wgnwugwuh (T.,) Ytu hgnpniegjuu
wugdwu dwdwuwyp' dwdwuwywiht Jdhwynpubpnd L gunund Gup ninnywdnipjwu
nhwagpwdh Ybu hgnpnypjut jwjunteiniup hbGwnbyw| wpunwhwjwnniejwdp

7] = Aty 515cos 6, (12)

05 yoaip

Ninwoényjwu nhwgpwdh jwjunyeiniup wnbnh wuyjwu hwppnynund npnpynd |
htunlyw| wpunwhwjnniejwdp

[
Bps = Nllgisauah- —2(In2)R?, (13)

npunbin R=2"- Ywuhnwbw-U nwnhnwnpniph ujudwnwlyh swnwynh wuyntuwihtu swu
E:

4. 1-3 Ybwbpp swihnwdubpu hpwywuwgunid Gup S, X, Ka nnhpnyputipnid:

5.9 uwynp  pGpehyh wyunpywu swhywd  wpdbpubpp  gpwugnd  Gup
wnpdwuwapnrejniunwd (Urynwuwly 6):

Unniuwly 6

Lwbwfuwihu whpnye S

h 80° 70° 60° o0° 40° 30° 20° 10°

Bos | 31'50" | 32'06wdBireghy sihERIAE20" | 32'25" | 32'25" | 32'30"

b5 || 30" | 3V | 3" | 386" | 34A0" | 3050 | 3055 (|18 00"

805 217" 2'19" 220" 223" | 225" [ 228" |2'30" | 2'30"
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2'03" 205" [2'08" |[2211" | 214" | 2'17" |2 2' 20"

1'52" 1'53" [ 1'55" | 1'58" | 2'00" | 2'03" 03 2'08"

2'05"

2'16" 218" | 219" | 222" | 224" | 2'25" | 227" | 2'28"

Pos 2'03" | 205" 208" |211" | 214" | 216" | 217" | 218"
1'45" 146" | 1'47" | 150" [ 1'52" | 1'54" | 1'56" | 1'58"

Lwbwhuwjhu wmhpnyp X
h 80° |70° |60° |50° |40° |30° |20° |10°

9'04' | 9'08" | 910" | 912" | 915" | 925" | 926" | 9'28"

805 7'42" | 7'44" | 7'50" | 7'54" | 7'58" | 8'00" | 8'04" | 8'10"
6'41" | 6'47" | 6'52" | 6'55" | 7'00" | 7'05" | 710" | 7'15"

9'03" | 9'08" | 9'12" | 915" | 920" | 9'24" | 9'28" | 9'30"

Pos 7'35" | 7'39" | 7'43" | 7'48" | 7'51" | 7'55" | 7'58" | 8'00"
6'37" | 6'40" | 6'43" | 6'47" | 6'50" | 6'55" | 6'58" | 7'00"

Utpbuugh EpPpEYipphy dwlbipbup swhnudp:
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1. Uhwgunwd Gup nwnhnpunnwps hwdwluwpgp (MHLL), puwnpnud tup wywhwugynn
hwéwluwjhut whpnyep L withwdwpu nipnnud Gup  uwnp  Gpyhup nwnhnwnpniph
htitnwgdh inbinh wuyywu huwpwynp dtd wpdtipht dnwn:

2. Upwgunuw Gup wndniyph gbubpwwnnpp (US) W swihnd NCL-h Gppwhu  (Tyg)
wgnwuowup .

3. nipu Gup qwihu nwnhnwnpniph dpwgph Ypw hwoyh wnubiny Ynuwnpnbd|Gynnph
AA, Ah doinnudubipp, U swithnud MNHC<-h Gipwiht  wqnwuwuh wpdbpp.

4. Lwpynud bLup Y“wuupnwbw-U nwnhnwnpniph  nwnhnbwnwquwjedwt  hnuph
funnieinup

Fyp1s = Fisge,0l1 — (0,0097 — 0,0003log f)]#°1#7 1780 (14)

npwnbin - F -p nwnhnbwnwaguwjedwu hnuph funnieggniut £ 102°gwn/d? shwynpubipny
f-p hwwfunyeniut £ Ukqubpgbpny.
5. EPPLYwnhY dwybpbup hwoyynud £ hbinlyw| wpunwhwjnnyeiniuny.

2KThpp,

An=8—,

npwntin , Ay~ wunbuwih EbtYnhy dwytipbuu ,
K=1,38.10° /wuw - Pnigdwuh hwuwnwwniuu k
F - nwnhnwnpjniph dwnwquw)pdwt uwblwpw) funnegniuu E (dn/d? <g).

g-swhnnwwunyeniu  snibignn - dadnyeyniu £, npp hwoyh £ wnund  wnpjniph
ujuwywnwyh wuynwiht swihbph hwdwswihbihnyeniup wunbuwih ninnywdniejw
nhwagpwdh jwjunejwu htiin nt hwodynid £ htinbyw| wpunwhwjnniejwdp

_ 1 R 2 1 B 2 B 2 1 B 2 i
= { 1= E('J'J'E"gl:u_sr) + E(DJE'ED_E,) ][1 B ('}:E'IPD_E,) +E('}J5'¥‘n.5) ]} (16)
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6. <wdwdwju

. 5.1.-5.5 Ybwbph phpwlwuwgunwd Gup swihnwubpp Ah=10° puwyny
ujwgnn wbinh wuyjwu Ynnpnhuwwmubph hwdwnp.

7. bpwlwuwgunw Gup 5.1.-5.6. Ytwbph hwdwdwju gnpdnnnipginiutpp “X” W ”"Ka”

hwéwfuwjhu inhpnypubpnd. (Unynwuwly 7')

8 Ay —h hwdwp unwgywsé wpnyniupubinp gpwugnud Gup dbp wpdwuwgnpngniunid.

Unynwuwly 7
Lwbwfuwihu wmhpnyp S
h 80° 70° 60° 50° 40° 30° 20° 10°
A 90 89 87 87 86 85 84 84
uos |0,68 |0,67 |065 |0,65 |05 |0,64 |0,63 |0,63
{Chu (1983 | 2371 | 2844 | 3305 | 3767 | 4294 | 4680 | 4998
Lwbwluwihu wmhpnyp X
h 80° | 70° 60° 50° 40° 30° 20° 10°
A |86 85 85 84 83 82 81 80
uos (0,70 | 0,69 |0,69 0,67 0,67 0,66 |0,66 0,65
{Chu 1940 [ 2262 | 2842 | 3673 | 4270 | 4941 | 5244 5632
Lwbwluwipu wmhpnyp Ka
h 80° | 70° 60° |50° 40° 30° 20° 10°
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Uuos

Lo

Ubpbbughts hwdwlwpgh dwlbpbup oqipugnpédwt gnpéwlgh (N
( )
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