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5.05.01 «UywnindbpliGwibp L tnpwynnplbipy Gwulwghnnipjudp nbuGhlwlw
ghtnnipyniGatph phyhwsnth qhinwljwG wunhdwbh hwjgiws winkGwiununtpjwi
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GME4YUL — 2007
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ABTOTPAKTOPHOT O MTOABHIKHOI'O COCTABA

ABTOPE®DEPAT
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Uik Owfununipjwl phdwl hwutnwindb) b 3wjwunwbh whnwhwl Swpnwpwehtinwluwb
hwiwjuwpwined

Shuinwlwt nElufwp® n.q-1., wpndbunp LU Pwghlyw

Mwinnlwlwl ponnhdwfunulbpn’  w.q.n., wpndtunp C.U. Qphgnpjw
wn.q.p., nngkGun 4.3, Unuhlyjwib

Unwowinwp Yugqdwltipynipin®  Gplwlh Swpnwpwwnnipywi b hGwpwpnipjwl
wbnwlwh hwdwyuwpuwb

UnbGwhununipjwl  wwpnwwinepnilp Yuywlwne £ 27 Gnykdpiph 2007p. dudp 14
wjwuwnwth whnwlwi wepwpwihl  hwdwuwpwined gpponn 033 dwulwghnwwe
funphpnnud, hbwnlyw) hwugbny. 375009, p. bplwwl, Skpjwh 74:

Ut Gwhununipywlp Yupbh £ dwanpwbw) 3MU3-h gpunupwlnd:

Utintwahnpl wnwpdwdé k25 hnlynbdpbph 2007p.

Uwulwghwnwlywl funphpnh ghuwlwo y <18
pwpwiniuin, wkfub.ghi.gnnnp’ M UahpywG
7

Tema pucceprannm yreeprkaeHa 8 [ocyiapcTBEHHOM MHKEHEPHOM YHHBEPCHTETE APMEHHH

Hayuneli pykoBoguTes: I.T.H., npodeccop H.A. Ba3HkaH
OdHUHaILHbIE ONTIOHEHTDI: JUT.H., npofieccop 111.M. I'puropsn
K.T.H., JOLEHT K.A. Mocuxksn

Benyman opranmsaumus; EpeBaHcKui rocylapcTBEHHBIN YHHBEPCHTET APXHTEKTYPb! H CTDOHTE/bCTRY

3ammira auccepraunu cocroutes 27 Hosbpa 20071, B 14% yacos Ha 3aceaRKN CNEeUHAIH3HPOBAHHOIO
copera 033 IocysapCTBEHHOrO arpapHOro yHUBEpCHTETa ApMEHWH no anpecy: 375009, r. Epesan, y.
Tepsana 74.

C qmccepTauneli MOKHO 03nakomuTRCA B GHOIMoTeKe TAY ApMenuu.

Asropedepar pasocian 25 oktatpa 2007r,

YueHbli CeKpeTaph ClieLHalH3HPOBAHHOTO
COBETA, JIOKTOP TEXH.HayK

@/ AK. Amnpsan

ustuutununi@suL CuLNRULNFR ALNFRUGHPR

uthuusuuen urabusuLnHasNtuL: dwiwhwywlhg winnunpwljinnpughG
2wpdwlwqih wpgbpwlywihG hwiwlwpgbpp, hGswbu Ypwpuhl wpgbwlnuiGiph, wyGubu
b duwyptepGtpnid Eplwpuwink wingbpwliwd nbwpnid, whnp £ wywhngbG wpgbjwliwi d6e
wpyniiwytnneggnil: UwluwyG wynninphiGbph & wijwynp npwlnnpughl qlugpGbph
whwgnpotwl  thnpdp gnyg b wwihy, np npwig wpobjwlwhG hwdwlywpgbph
wprynuGwybnnupynibp 066t ohuylG JpwpwihG wpgbwynudGbph (wdpnne wpgbjwlwa
ghiyth 5-10%) dwiwbwl, hul dwewnnwiwl wpgbpwynudGhph (90-95%) L, Gwulw-
Ynpwwbu, Bplwpwink ujpteplbpnud wpgbwynuiGsph nbwpnwd, wpgbjwluwihG hwdw-
Ywpgbph  wpnyniGwysinipyniip Yuopnly Glwgnud t o okfuwGhqdGbph  gbpuwpuigdu
htwnbLwbpny: :

Udwninpulnpughl updwlwqih wpgbwluwght wpynubwybnng)wi pupbpwdGwi
fulnhpp wybth upnipywdp £ npdnud hwnlwwybe (GeGughG ww)SwiGspnud whwgnpdtihu,
npnlp pOnipwgpynud G0 SwlwwwphGiph GphwyGwlwG wpndhth Gbd phipnipniGGbpnd,
bl Ywypkeplbpnd, inpnily 2pewnuwpdbpny b u{uhﬁw&wthwll nbuwlibhnpjudp: LOwD
Wwydwbbbpnud wfnnnpulpnnpuhl zwpdwljwgih wbuwnwipwihl wpgbwluwghh dkuw-
GhquGtph tetpgwpbnGywéph GYwgtignuip L bpplbynipjwl widnwbgnipjwi wwywhnynudp,
wyinnunpuiyinnpughl zwpdwlwgih jwenigywéonid odwinuly wpgbwhught hwdwlwngh
Yhpwndwdp® wpnhwlw hpwuwy fuGnpp

UTHUSULRR  LMUSULE Gd SESU2NSUUL hubNhPLEPD: Upluunnwilph Guywinwyp
wpwlunpuyhl gOwgph hwiwp 4ndphGwgywes odwlnwl wpqbpwlwhG hwiwlwpgh (OUR)
Luinnmgywoph Gawhnidp b wgspwdbnpsph hhdGwdnpnudl b Opwl hwuGbine hwdwn
wintsdwnpyb) B0 hwwqnianipywb hbwlywy juGnppGbpp.

1. UWwnnpwipnnpughd zwpdwlwash odwinuwl wpgbpwlwihl hwiwlwpgh Ywnenig-
dwoéph Guinwpbiwgnpdiwlii niqnywé, nbuwhwh L qhnwthnpdbwlwl  hbunwan-
wnnipiniGatph wprynuGpbph UGppnednipynil b hwljmuwn;),nui:

2. OU3-tph plhwnpnipjwi b wpynlbwybnnpywl  qhwhwntiwl pwiwlwlwh hwiwlnn-
dwdh swithnpnzhsh, hGswbu Gwb npw npnzdwl dwpbtwnhlwlwh Snntith Gawnud:

3. UGjuynp wpwlhunnpughl qGwgplbph hwiwp pwdwpwp wpynelwybnnigjudp nu
wwnq Yuwnenigdwdpny OU3-h dawlyne:

4, dphyghnl wpwh OUI-h wpmnibwdtnnpywi dpw 2gidnn  qnuygh dwibplnygph ki
wqnbgnipjwl qOwhunnnid:

5. GhuuwthnpdGwlwl  hEnwamanepynlGGeph  wprynulpbipny  wewewplyynn  OU3-h
wnbuGhjuiwl wwpwdtnpbph pwdwpynud b Ghpweiwl wpnnibwdbnnepput qlw-

hwnned:
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uchuusuLeh ghsuuul LNPNFSEE: Uinbhwfununipjwl ghunwlwh Gnpnypl £ OU3-
tph plwpnepywl b npwig wpnynuGwybnnipjwl pulwlwlwb swihnpnzhsh uwhdwnuip, wyn
swihnpnzhsh npnzdwl dwpbdwwnhywlwb dnnbh dawlnudp, 2wpdhsughG OU3-h wpgb-
(whowh dndk0wh dpw pwpdhsh zninndhlip L wpdwpbh GplwpnepniGGEph  hupus-
pEpwlgnipjwl qlwhwwinnudp, $phyghnl whyh OU3-h wpmyynibwybinmpywb dpw 2thdnn
anjgh dwhbplnyph dLh wanbgnipjwl qlwhwinnudp:

Qwhwinygl| b wpdwiwadh pwithweph nhbwdhwih o JwebihpwihG pwhuwtb-
wnipjwh Ypw tnwppkp nhyh OU3-Gph wantignipnilp: Uzwdt) £ wipwlunpuyghb glwgph
hwiwygyuwé OUI:

3I6SU2NSUUL OR3EBUSE: Npubu hinwqnundwh opjklw, plwpyb) b hwipwwbnni-
pintlnud (w)l wpwénud unwgwd 14 YU nwuh wpwlnnpny Yugqidwsd US2-82+2MSU-4
npwinnpwih qGwgpp, npp dhwyl wpwluwnpuw)hl wzfuwnwbeny qpundws £ hp nwpt-
Yuwl wzuwnwdwiwiwyh wdkh pwh 70% gwihnd:

3I6SU2NsSUUL UseNMhUUL: Skuwlwh htnwgninngyntGibpp Gwowpdbp 66 mbuw-
Jwh dfuwbhywih hhdGwlwh ppayplbph L dwpbiunhywlwh yepinuonipjwl dkpnnGhph
Uppwedwdp: Onpdlwlwl hbnwgnunipnllibph wpnynelplbpp Gpuildb) G dwpbidwunp-
Ywhw Jhdwywapnpjwh depnnGbpnd:

Uchulsuuebh anroLUbUL  LEULULNEB3NFLE: OU3-tph plGupnipjwl L npuwbg
wprynbwytnnipywl qhwhwwiwh swihnpnzhzh™ wpgbjwywihG ahGwdhlwlywh gnpénth,
OU3-p wpgbpwywihG OndEGnh nu hgnpnipjwl npnzdwl  wnbuwlywh Lun[ignl.p]mﬁﬁhnn.
$nhlighnG OUR-Eph wpqbiwltwh dndtOwh Upw zthnn gnugbiph  dwlbiplnyph  dlp
wqnbignipjwl b pwpdwlwgsh pwpawihl phGwdhyuwih nu quebihpwhl 2whwybnnpui
dnw OU3-tph  wgnbgnipjwl qOwhwindwl  nuppnipjwip  Gunwpiwd  nunudbwuhpne-
pnilbbpp, hbswbu Gwl wowpwpbinn wdwpldws wwpwibiptipny hwiwlglws OU3-p
Ywpnn GG ogqunwgnpdyt wiunninpuwlwnpwzhbwlwh gnpdwpwitph Ynndhg” Gwfuwgéuyhc
nL wpunwnpuywi wfuwnwbpGEpnud:

uchuusuueh  UPA3NFLRLEPh  hPUBNFUC: UwnbGwfununipjwl  wpnynilplbng
ogunwgnpoyntd LG ANE3-h «Onfuwnpnilbph L Gwlwwwphwhl Epplbynipjwa ljug-
Gwlbpwnudy» ne Juwjwunwih whinwluwi wapwpuwhb hwiwuwpwbh <Udunnunpuymnplspp
L nipwBuwnpuwghG thnfuwnprudiph» wéphnbGbph nwwnudiwlwd gnpéplpwgnid, hGswbu
Gwb 33 gynunuunGunbunpywl Gwhuwpwpnipwl wbubhywlwd hulynnneppub Juipgnupjub
Ynnidhg' wiwnnpuiywnpuyhl wpdwlwqth whwgnpétwh wifnwionipjul pwpdpuwg-
wip Gwwunwlwninniwd wziuwnwbpltipnd:

uchuusuuer UrasnFLELENh INUSUPULNFUL: Ywinwnywé nuntiGwuppntpntGibph
hhow( Jnw nwwgnyty, B np ghinwlwl hanywédten L okY wpunbwghn:

UshuusuLer  UMPNRUSPUL:  UinbGwfununtpyuwl hpdGwnpnypltpp  gbymgybp L
pllwplyb) 66 IwywuinwGh MEnwlws Swprnwpwghnwiwh Jwiwjuwpwih wypndbunpw-
nuuwfunuwlwl widbwlwqsh, wuwhpwinbbph L Gwehuwnptph nwpblwh ghunwdrnny-
GEpnud (1999p., 2001p.), Spwluwnpuwhl hwdwljwpgkn nEwwnnwdkGnh «@nfuwnpnuiis-
ph L Swliwwwphwihb Gpplbynipwi Yuqiwlbpuynids wiphnGh ghnwiwl ubdhGwnpGpnud
(2002 ~ 2006pp), hiswhu Owl 3IMG3 «UdwnntnphGphy nt Fuwjywunwth whrnwlwh wopw-
pujhl hwiwjuwpwih «Udnnnpwlpnpltph L inpwluwnpuughl thnfuwnpnudGhphy  wo-
phnGOtph hwdwwnbin Ghuwnndd (2007p.):

UCRUSULLP LUNNFSUUGRL bd duduLe: UunbGwfununipyntlp punlwgwd t Gepw-
onipjnilpg, 4 grnifuliiphg, pGnhwinip Ganuwlwantp)niGkiphg, oguugnpduws gpuilwlingg-
Jwh gmigulhg® 114 whywlnuwng L hunfswéGlphg: UG wpwnpjuwé £ 150 tph Jpuw L
plnapynd £ 36 GLuwp n. 20 wrjniuwly:

uStLUNUNHE3UL ~NYULUUNEB3NHLE

Lbpwénipininud  hhdGwynpuwé b wunbilwfununipjwl phdugh wpnhwlwGnieniGp,
wpuwnpywé 50 wwpunwwnipywl GEpYuwjwgijuwé hpGGwlwb npoyplbpp:

UnwohG ginithup Gdppwé wynninpwlnnpuhG wpdwlwqsh  bpplbynipjwh
whiyunwbgnipjwl pwpbpwydwa, (EnGuwihG wuydwabbpned pwhwgnpéynn mdmnﬁnph[ﬁbnh n.
npulwnpwihG  qlwgplbph  hhiGwlwa wngbijwluyhd  hwiwlwpgbph  wzuwinwiph
hnwuwihnipjwl pwpdpwgiwh ninnnipjwip Yuwwpdwé nbuwlwh ne ghuwhnpaGulwi
niunuilwuhpnipniGitiph gsppnionipywtn: Lepluywgyws &G wywnnnpuwlnnpuht wpdw-
Yuwaqdh dpw oguwgnpéynn OU3-Eph hwitdwwnwywh plnipwagntipp U awpdwlwqgsh Jwhw-
annotwl wrwhdbwhuwinynipnilibbpp (ErGuyht wuw)dwhGibpnud: Quuwlybpuyws 66 wpfuw-
tnwlph Owjuinwlp L npwi hwubkyne fulinhpGepp:

UywnonphGiph zwpddwl wpwgnuejwi, (phiy Uznh, Gppublynipyul hGubGuhynipjwb
dtéwgnudp, hGswbiu Gwl 2whwgnpédwa pwnwpuyhl nu hwnlywwbu |Erlwih0 ww)swGGkpp
GE6wglnud 50 wynnunpwlnnpuwhG 2wndwlwqoh wpgbiwluwihé hwiwlwpgbph nu kfuw-
Ghauttph phnGlwépp, nph hbwnbwGpny Ghuyl hhdlGwlwl wpgbjwluyht dhfuwGhqitbpny
npwluwnpuwghG dhengh hntuwih wpghijwynedp bpwzhuwdnpywé (has| sh Yuwpnn:

Udwnunpulunpughl - awpdwlwqsh  wpebjwlughG  nhGwshYugh,  wpgbywlwht
GbfuwGhqdlbph  wptuwnwiph L wpgbwlwjh6 hwunlwGhy06ph  pwpbjwdiwi  nuuns-
Gwuhpnipjwip qpwnubp GG L.L. Pntuwphbp, L. P. Gniplhsp L 0. UL Ubiwdninp, 7. S.
SQuwwynywp, U. P. Gpbnbulnyp, M N Mwghp, 3. J. Uwpuwybinywip, 4@ Jd. UwfuwynhwGhi,
M. U. Mwpghuwwdkb, U. Y. SpnudyhGp, 9. U 2ninuindp, @. o tuncfuncGht, JJ, Snwlnyp,
L. <L Rngnuilp, 9.U. Ut pnGjwip L nuphpGhpp:
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Lz2dwé htinwaninnepyntGGEpned wewys) npwnpnipjwl 66 wpdwhwgk] wpgbjwlughG
nidtiph yEpwpwzfudwd, pwgdonwl wpwyunpwipl qGuwgpGph wpgliwlwihG nhGwshluwh,
wpgbjwyuwihG pGnipwanpbph Ypw pwhwenpdwlwl ne YuenigguwdpwihG wwpwitinpbph
yGpinidnepyjwl,  wpgbjwywihG  dhfuwGhqiGbph  EGEpqupbnGwéph  hGn Guupywéd
fuGnhplbpp: MpwGgnud wbn BG qub] Owlk hwlwpinbuynpdwl vwppbph wziuwnwiph
dbpnednipjwl b wpgbpwldwh  dwiwbwl wpwbuwnpuwhl  Shengh  GugnilGnigywi
hGnwagnuniwb hwpgtpp:

Ujn hswnwgnunegnLltinp gnyyg G0 vk, np whwgnpédwh (ErGwihb wwjswhGEpnud
wyununpwlunpuiht  awpdwlwqsh  wpgbpwlwihG  dEfuwbhqdGbph  tGEpgunwpnipyniip
hpnp  sh  hwiwwwwnwufuwGnd  Gpwig  EGEpgupwpdwoénipjubp: UhGsnbn  hwdwuww-
vnwufuwinepyulb  wwwhnydws wwhwiyp dbwlybpylws £ dhowqquihl L wy unwG-
nwpwnGtpny:

SwppwywpwihG wknwiph hwibdwnnpjwdp, (Grbwht 2pewilEpnud  Juwnpwpuw-
Gnud GG wdwnunpwinnpuiht awpdwhwadh wbubhyw-2whwgnpéwlwi ne nGnbuwlws
gnigwlh0kpp, npp hhdGwlywlnud wwjdwbwynplwd b wnbinwlph 06d phpnipynilbbipny:
Uuwbu, Gpt hnphgnGwlwb inbnwipnud wywnndwbwwwphlbph Gphuyluwlwl wewybiw-
gnyyl phpnipjntGlbipp 66 gbpwquilignid 2-3%p (3-5%), www |ErGuyhh nbnwlplbpned
npwip hwubnid 56 12-14%, npunbin 2wpdwlwgdl wpfuwnnd b gpbipt Gwlwwwphwgnipy
wwjdwGoGpnL:

LEnGuwyhl Swhwwwphh wypndhip gwép thnfuwbGgnuilbiph hwdwhuwlh oquiwgnpénLip
nwpdlnud b wltuntuwihbh wihpwdbznngnil: Tw pwgwnpynid b Gpuwbng np, Juwpnpnp
Gzqwé thnhuwlgnuibbphg ogudned £ L YlipbigeGpnud L JuwypkepGipnud: Swép thnfuwi-
gnuiliiph oguwgnpénudp hebiglnud £ wpddwl Ghehl wpwgnipynilp, hwéwhuwyh ¢hn-
thnfunid | wpdwlugih wpwiudhupwih pinldwépuyhG nbdhalbpp: Mw hbpubwpnry
dE6whnid t wrwGdhs woptiquunbbph L GEpkhwdwubph dGpdbp wrwowbwint hwywGw-
Yuwlbnipynelp:

CwhwgnpdtwG (GrGughl wwjwhGbpnud wjn fuGnph (nwodwlp Yuwpblh b hwobb)
odwlnuwl wpgbwluwihG hwiwywpgbph Yppwedwdp: Tpwlg oguwagnpénidp hGwpun-
pnipynth YpGabeh Gdwqbglbp hhiGwywl wpgbjpwlwiht GeRuwbhgdGeph 2thdnn gnugbiph
twyp, dEGwglt| inpwluwnpuwihb hengh awpdiwh Shohl wpwagnipntlp:

tnlpnpn_gllunud hbnwagnunwéd 60 zwpdhswihl wpgbpuliws wpmynibwybnnepjwb
pwnépwgiwh ninpGipp L wdwnnpwyunpuhb wpdwlwgdh hpdGwywl wpgbpwlwihG
hwiwlwpgbiph wfuwnwiph wewGdGwhwwnlnypinlGGepp:

Cwndhsughl wpuwétwh whwh OU3-h wpgbjwljuyhl dndkGinp dfungh pOpwghy
ytitnnud npnztipnt hwdwnp d6p Ynndhg wewswplunud £ hbnbjwy wpnwhwynnegpnilp.

Mx=PgS rsin a[—}cosa + Jl - (§sin @)’ :l\/l - (?sin a) (1)

Upgbijwlwjht My GndkGunp, hbwnbwpwn wpnwédws A wizfuwinwbpp Yuwpbih £ npngky
htwnlyw| hGinbgpwind.

T
A= I Mm_da , nph wnmmﬁpmﬁ YuinwGwp.
2

4 bl
Awo=2P5S ( -3IL,+ ) @

Unwifpwany6 wzhuwinwipp, Gwhuws 2wpduwplh 1 EpywpnipiniGhg L 2nceuplyh r
2wnwynhg, YihGh .

2
. 4
A'on(r)=2PsS (1 - _j%_) =0 ,hwnbwpup [I = i2r] L/ =2r nhiwypnLd

. 2PgSr
Algur= 3 (3)

(3) wpwnwhwyinnipynilhg wyGhwyn t, nn 2r-p hwiwwwwwofuwGned E ﬁf-unéh pwyhG, huly
2rS=V, npp quuwlh dwyw) 6 t: UpuhGph wnqbijwywyhl wtuuwnwipp i gwb nilkgnn zwpdhsh
hwiwp Yuhuidws b apw wphuwnwGpuyht V,=2Sr dwiwihg, wptnwéiwh funnnywlwowpned
uwnbinéynn hwhwsGynishg nu 1/l -hg: Unwitijwgny)b wtuwinuwlpl wwwhmjynid & vl = 0.5
ntiwpnLa:

UdinnunpwiljiinpughG zwpdwlwqdh 2whwgnpotwi thnpdp gnyg b owihu’
o hGswbtu wiwnndnphyGeph, wyGwbu b whiywynp wpwywnnpwihtG gGwgpGbph hhdGwlwh
wngbwluwhG d6fuwbhqibtpny Ywinwpdnn wpghijwynuiGsph phup (GrbwhG GwGwwwph-
GEph0 3-5 wlqud dkd & hwppwiw)pwihG mm;ﬁmﬁ[]hﬁnuj Ywuwnynn wpgbpuynuiGbph
puhg,
° Bpywpwinle Juyptgpnid (i=7%, 1=6 L) 7w pnhwinip qubqywény wfinnpniup
wpgbwlwhG dbluwbhqilbph gEplwunhGwip Yuwypteph Ybponid hwulinus £ 300°C: buy
tpp wpglipwwihh pipniyh gbipdwunhSwip hwubnud £ 200°C, unpwluwynpuwihG Shengh
nuinwnbgnudp Glwgnid b dnin 3 whgud:

Eplwpwinle Juypteplbpnid Ywwnwping wpgblwlnuiGbph dwiwbwl wpebjwlwhG
d6fuwlhqdGbph  tGbpquiwpdwénipnip’  hwdbdwinws hnphanlwlwl  GwhwwwnphhG
Ywuwnwnunn wpgbjwnidGbph b, wanod k (GY. 1)
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Onpdwpynuilbph dwiwbwy wpgbwyiwl Swiwwwphp jnupwpwignp Juyptepnid
wwhwwidb) b hwunwnnd 1604, huly wywnndnphth wpwgnepinelp® 30£5 4&/d uwhiwG-
GbpnLa:

Snuwdhyh dEpneénipyniGp gnyg b wnwihu, np.

—o— EGbpquiptinGywéph Ywiunuip duipteph pipnipjnilihg
—8— Upgbpwliwh dwiwbwlyp wewlg OU3-h
—a— Upgbwliwh dwiwbwyp OU3-ny

Ll 1. YwUu2-5320 winndnphp hhiGwlwl wpgbwluhG
UkhuwGhquGbph toEpqupbnOywépn” Yuwiudwé Juypteph
plipnipniGhg b wpqbiwliwh dwiwbwlyp” Ywhudws
wngbjwlydwd tnwiwlhg

1) Juypteph phpnipjwl dhéwgiwip gnigpipeg wanwd £ hhiGwlywh wpgbjwlught
tbfuwbhqubbph oguwgnpéiwh dwdwbwyp,

2) i=4% plipnipjwip Juyptepnid dhuyG 2updhswhs OU3-G wwwhnyntd & uipwé 3045
yd/d hwunwwnnd wpwgnegyniGp b wpabwlwhG dGhuwGhqdGbpp (66 oquuwgnpéynug,
hbwnbwpwp npwip perGuynpywsd s6G:

Gopnpn _gpnutup Guppgwd b opugl wpwénid unwgws OUS-tph wziuwnwGpuyhG
phnLpwgpbph hbnwgnunnepjwip L npwig wwpwidbwptph pbnpnpywb Sipnnhlw)h:

Cwndhawhl wpnwdiwh nhwh OU3-Eph wpgbjwlwihG wpyniiwybnnpnibp gliw-
hwingnud £ pwpdhsh wpgbpwluyhl dndGhwh, hanpnepjwil L Guenigyuwdpuhl wwpw-
dtwnptph Jtpineewywi Ywwh GEippnhhzjw) wpunwhwjnnpynGGbpng.

M= 02520 5ZP ;= V0, P, @)
Ny = 0250D*BSZP o =V iPy'n

nputkin’ Ay—p “2wndhsh dGfuwGhywlwa YnpnLuinGeph Sheht GGznudl t, Zp* gLwhGkph phup,
&’ dfungh pwyip, 26" dtungh wpwiwghép, 7p° 6GYwak (huknh wunnunwpdbpp:

SwjinGh £ np LUS-h dbhewbhlwlwh YnpatunGbph dhohG Ghznudp Gwiudws b dfungh
2wpdiwh C wpwgnipinilhg b npngyncd b hbinlyw) puwbwaébing. Py=a+bC, npunbn a-G L b-G
hwuwnwwnG - gnpéwlhglbp 6. YwppnipwnnpughG awpdhsGeph  hwdwp'  a=0.045,
b=0.0145, nhqblwjhG wpdhslbph hwiwp' a=0.105, b=0.0129: Swauh welny, np
C=2Sn, LUT-h wpobjwluyhG dndkhwnh L hgnpnipjwl hwiwp Yuinwiwbp npuwbg hbunbjwg
Ytipghwlwa wnkupkpp.

YwppynipwennpughG 2wpchsGbph hwiwp’

My =1.96V,(0.045 +0.029 Sn), L 5)
N, =3.26 +107°V,(0.045 + 0.029 Sn)n, {idin
nhabiwiht pwpdhslbph hwiwp’
(6)

M; =2.45V,(0.105 +0.0258 Sn), s
N; =4.08 10V, (0.105 + 0.0258 Sn )n, lidin

(5) L (6) pwhwaébbpnud Jwpdhsh wpluwwnwipwihG Vi dwlwyp npdwd bt hinpkipnd,
dlungh S puwyp’ d-ng, OGYwalk hubnh n wunnunwpbpp’ wmlhnm-nq: Uju
wpunwhwynnegnuGbpny  hwpdupljwe wpgbpwhwihG GniGunGbph ne hgnpnupyntGhtph
wpdbpltpp 6GYwdal (huberh wwppbp wwnnunwpdtiph® Ywppepunnpughl 2wpdhgGiph
1000-3000 L nhqbiwjhG 2wpdhsGbph  1000-2000 wuwn/p  hwdwp,  hwdipGyGmyd &6
hwidwwwinwufuwi zwpdhsGtph wpgbwlwhG pGnpwanbphl Ghisk 0-7% GannLpjwidp:

dphyghnl OU3-h wpgbipwluyhb dndbbup, bpb 2tdnn qnugkpp hwpp GG, pun U.
LnityhGh npnadnud b Mr=2pRF/3 pwlwdlny, npwbn p-G 2thtwG qnpéwlhgh b R-p°
uwywnwyh pwewdhnp, F-p* 2thynn qnight tnfuwGgynn wpgbjwljwiha hwanpnwih nudp:
Uwluyl, wbuwluinpbG hGwpwynp t, nap $phhghnG OU3-p nbkGw ng hwpp 2dnn
dwytplinyp:

Wnwhuh  dwibpbngpibpng  OU3-Gph  wpgbjwlwihG  dndkGunp  npnabgne  hwdwn
plnnLObOp htunbpw) wwyswhGkpp. 2tdnn qnyghl thnfuwbgynn wpgbpubughG hwnnpnwlh
F nudp L 2thiwG p gnpdwlhgp twppbp GwltipbnypGipny OUR-bph hwdwp nGEG GnyG
wndbpp, huly wyn dwlbplnyplbpp vwhiwbwgulpwé GG Gyl pwewdhnGspny (r, R):
Clnhwlnip nbwpnul wpgbpwluyhG dEfuwGhgdh hwzdwplwht ufubswa phpgws b Y. 2-nu;

Gpti  2hdnn Owlipbnyph  puiwywl  Gopdwoph  Gapwghop  wpdwé  k
y= f(x) nbupny, www y' = 7(x) L dy jwyGnipjudp Epnp ds dwytptiup hwowp nuGkGp
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ds=2nydy/sinc, pin apnud™ yy < y < y2r Swppulwl Gnpiwy dFy nudp Ywpnn B0p npnghi
hbinbyw| pwlwalng. dF=dF/sina, npnbn gF = 2 Fayay Nx(yi- yf)sin al

- pwlhnptgasy'l cos @ = 1/-1+ ()2 W sin @ = y'/ 1+ (')

by
...F_ ar 3 i di
¥:
F
LY. 2. Dphlyghnt 2thnn qnugh hwizdupliwghl ufubiwb
Guwnwpbiny hwdwwwnwuhuw Gzwbwlnuibep’ Yunwbwlp.
P 2,7 VA€ RIKIPACII PN
[£'(x))
2 o2
Y )
1

Jdbpohf pwlbwadlp Yhpwnbh £ W wwnpwpnpught , I 4nlwél, L qOnughG  dwlbplngplbph
huwdwn: Uyu nwppbpwliiph  wpgbijuwihb ndkGwGEph npnzdwh hwdwp wihpwdtizn
Gpywéd pwlwdbnid mdjw) SwhEplnyph hwdwp wnbnunpby y=f(x) Hnyghwyh hwdwuyw-
tnwufuwG wpdtipp: Wn nwpencd Yuunwiwlp.

w) wwpwpnjwiht dwybplnygph hwdwp, Bpp y = k\/X , W

VRN ikt ) e 0 L0
o 3k°

£) ynGusljwl Gwlbpunggh hwdwp, bpp w)l upgwo ©ix)=kx wnGupny, ntitGp

i 2uF(+ k2)WR% + Rr+ r?)

@)
b 3k2(R=+r)

M

10

© National Library of Armenia

2

q) bpt qGnwal: dwybplnypp npdws t f(x)= R, —x? alny, wyw wpghpwldws

tindkGup Yhh.
2
2uF R4(JR§ — ? -JR& it
CETTaT
q i} 2 2\/ P2
e I g

Uju Jud wyl whwh OU3-h wpynubwybnnegywl pwiwbulwl qhwhwniwl hwdwp

M +R§(JR§ Sy ~JR§—R2) (10)

wnwywnplunud k wpgbiwluwhb nhGwoihywlwh qnpénb gnigwlhzp, npp npnuned £
Dun=sino-Pyn/Gu (11

pwlwslny: Unwewnynipnilp hhiGwyrpwd £ hbinbywg GYunwenuiGbpny.

° nppwl thnpp b wpgbiwlwihG nhGwihywywh gnpdnGh Dye wpdbipp, wjGpwl wndjwy

OU3-G odinwd t wybkyh 0Ed wpgbpwlwhb wpmynubwyGnnipjudp,

o D=0 niwpntl tiw] OU3-0 wywhnynid £ wpdwiwgih npywé hwunwnnil wpw-

qnipjwiip quypkepp’ pdwé a ptipnipjwt dnw,

° Dun>0 nhiwpnud wpfwé o phipnipjwdp Juyptgph dpw OU3-G-p sh Yupnn wwjwhnybp

wnwywnpiwé hwunwnntl wpwgnepynilp, hnbwpwn npwlugnpuowihb dhengp Yawnduh

wpwiquignLany, b wihpwdbn k thnfuwGgnuiGlph ninwpnud hekiglip thnfuwbgnudp,

° Dyn<0 nbwypnLd iy OU3-6 qupquighned k 8bé¢ wpgbiwlwiht nid, Owlwlyned £ wyb

Ywpnn b wwwhnybp wdbih thepp hwunwnnt wpwgnipynil, Ywd wpgudé hwunwwnnb

wpwagnip)ntlp wwwhnyt) wbih 666 pipnipjwa ypus:

Cwpdwlwaoh Ywnbhpwyhl  2whwytnnpwi ne pwhunpp nhGwdhywih  dpw
tnwpptp wkuwyh OU3-tph wanbgnipjwl nruntibwuppnipyniip hwdwpdnid © gnpoGulwh
YwnLnp fulinhp: PGswbu hunGh b 2wpdhswhG whwh OUR-nd wpgbjwytihy, tiptk 2wndhgp
nhatiwyhG t Yud YwppnupwinnpughG 2wndhsG nGh Junthph dwwnnignidp nununpbglnn
hwignyg, wuyw Jwebihph dwhuup puguminud £ Apw hinbwipny pwhwgnpédwh dwdw-
Gwly gmuind t Jwnbihph npnzwyh wnGnbunud: Pwpauyhl etdhinud G2dwd ou3-p
awpdwlwaqih nhGwshiwywh hwnlwthGkpp sh Junpwnwglh wyl nGwpnid, tpt Opw
ywenigywépp poyy b uwihy pwpwihl phidhinud funuwitp wpnwéynn quqtph npnub-
(wgnthg: Uwlujl wpdwlwqth dpw oguwgnnpéynn b E4unpwnhGwiohywlwd, bhnpusyg-
Lhwlyw( L $phyghnG OUI-Gphg jrupwpwbsninl wantignipntl t pnnGnd tnpwGuwnpunwihb
dhengh hoswbu pwihwnph nhGwshyuyh, wyGwbu b qunbihpwyhl zwhwdbnnipjwl gpw: Un
wqnbgnipynilp Yunbith b glwhwintiy k=(G,+G3am)/Gu gnpéwlgnd, npinbn Gaam-p’ Oou3-h
LzhnG k: )

UginndnphiGph  OU3-GphG  Obipluwywgdnn  hhdGwywG  wwhwlep, putn nph - wjn
hwodwlwngp, wrwhg hhoGwlwl wpgbjwlwihl dEhuwbhqibbph ogumugnpéiwd, whinp &
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wwwhnih wpdwlwqih 30i5 Yo/d hwunwinnlG wpwantpinilp 7% phipnipjwip L 6L
Gplwpnigjwip Juwjptepnid, 14 YL nuup wpwynnpwihl qlwgplbph hwdwp Uhpwnbih st,
pwlh np npwip wzluwwnid 56 wybih kG plipnipyniGGbinh Upw b nLikG thnpp wpwantpyni:
Spwiinnpwihl qhwgplbph whwgnpétwd thapdp gnyg L wwihu, np npwig Ypw
Uhpwnynn OU3-h hwdwp Ywpbih b plnnikg, np wyl pwpdwlwqih 1542 Yi/d hwumwmnnlo
wpwgnipnulip wewnp b wwwhndh 12% phpnipjwdp ne 448 Gplwpnipjwip Jupkepnud:
Skuwlwl hbwwanwnegniGitipp gnyg GG wnfbg, np 14 4u nwup wnpwlinnpuhlG glwgph
2wndhzuwyht wpowéiwh nhwh OU3-p Gyws wwhwliop sh Ywpnn pwiwpwpky, pwbh nn
W qupawgnwé  wpgbjwlwihG ndp 3000 L-ng dhnpp E nwlnunbgiwl  hwiwp
wwhwbednn nidhg: UG [puglbine  hwiwp wnwewplynud £ wpwlnnpughlG qGwgph
Ygwuwyih bubh unbne wijwniGnbphG nbnwlwyb| hwpp 2thgnn gnugnd $phlighnt OUS3:
Wnwhuny, wpwyunnpught qGwgph dpw nbnwlwyt| t YndphGwgyus OUS3, npp
Yuwaiyws b pwpdhswihG ne $phlyghnG OU3-tiphg: YtnphGh ufubdwh gnyg b unipguws Gly. 3-ni:

M
ULl.3 bgwuwyrh pplyghni OUI

Ddphyghnl OU3-p pwqiwulunfwnwlwih wpgbwlwihG ﬂbj-uwﬁhqd L, nph 2wpdwlywh
uhwlwewlGlpp (6) wbnulywfwd GO wifuynibnh wdnpwgywéd  wowigphG (5), hul
wlzwpd uljwdwnwlGtpp (7) hwiwpywd 56 urGnll wipwgywo Yupnibuwlyp (1) Ypuws:

Upgblwldwl  rhcdhinud pwpdhsh  wpnwsiwG funnnduwlwywpnuld  unbindywé Py
GGznwdny onp tinGned £ wildntunig (9), nph dtdppwlhG Shwglwe (dwijwhl hwiwljwpgp
(3) 6lp0wh hbwnlawlpny nbnwwpdynis b Gl.3-nud gnyg wpdwé upwph nnopwdp:
Stnwywpddwl wpynibpnid (dwljught hwawlwnql hp htipphG wpdwlwh ulwlwnwly-
Gbph0 hpnud £ wewsy, nph hbnbwGpny zwpdwlwG ulwwewllbpp 2thdwG dhe GG Ginlnud
wlzwpd uwyunwlGbphG quiipny wipwgiws wpgbjwlught Ukpnhnhtiph hiw:

12

UGhpwdbwn wpgbjwlughG Py nidh Gwhibwlws Gupgudnpnidp winwpynd t L6w-
QuihG hundwlwpgh Yuipquidnpdwdp® thnpaGuwlwd swhwwwphny:

Unwpwplynn  hwiwlgyws Ou3-ny wnabpwhbihu  npwlnnpught qlwgph Ypw
wannii &G 2wpdhswihb L $phlghnt OU3-kph wpgbijwlwjhG dndkGwGtpp, npnGp hwdwuu-
nwufuwbwpwp npnzynud BG hbnlgug pwlwadbtipny.

My = A B )iy (12)
Mn
M’;— ___Z;IFn,n.‘,(R1+R{+ril (13)
i 3(R +r)

npwnbn, A L B-p ujwy pwpdhsh hwiwp hwunwnnG putp 56 L npnaynud GG pwipdhsh
unbilinwihle thapdwplnudepn, n-p° 6Gwlak |putinh wnnunwpdbipp, ie-0° thnfuwbGgnuiGkph
wnuhnud dhwgyws hnfuwlignuit £, -0 npwludhuhwh 0qe-G k, ny —p L np-p’ hwiw-
wuwwnwufuwlwpwp® 2wpdynn b wipwpd ulwywrewlbbph pwlwlG £, R-p L rp' hwdw-
wuwnwufuwlwpwn® uhwiwnwliliph wprwpht L Gkpphl wpwdwgskipt bG:

LhnnbkGp, np Mﬁq l Mﬁq anikbwnGbnp wpdhsh wpnwétws funnnywlywywpnud
untindynn P hwljwsGanuihg yuwhuws b6 ninhn hwibswuwlwh Yepwnd: ConnLlbtp G,
np Pe hwlwdabpnuiG ninhn hwibdwowlwG t npwlunnpuwht qlwgph wpdiwl wpwant-
pjwlp: UyuhGph'

Py =aV, Man =fi(Pg)=F(V) u Mﬁq =f,(Py) =F,(V):

Fwdwlgdwe OU3-h plnhwinip wpgbiwlwgha tndbGunp Yihah

Moys = Mgy +Mg, (14)
Cthiwb nudtiph Guunwpwé wihuwenwGpp S1 = AQr,  wpatijwliwG Gulivwywphp
hwiwp ihGh. :
3G 5G
dA = —VdV yus A=-—=VAV =Mg,A¢ (15)
g g

UGdh A walynilng wwnngywnha hwiwwywnwubuwind t VAL = on,At swhwwwph:

) VAL
Uyuhlpl, Agp = = AL : 3bulwwpwn Yupnn GOp gpby.

M
AV

g At oGy,

13
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CwpdhswihG OU3-ny wpghjwlbint nbwpnid wnpwlnnpuhG -qﬁujgph pwpawlp,
wjuhlpl wpwiinnph nwGnwntignidp Ywnbih tnpngty hbwnlyw| pwGwdaling.

i g(A" + B'n)i,, (16)
! G
Dbphyghnl OU3-nY wpghjwldwh nhiupnid unpwlunnpwihG qlGwgph Ygwuowyh Ypw
wannn nubnwntgnidp YihGh.
_ 2guFn,n,(R*+R, +17) 17
386G(R +n)r,

>

Uju wpinwhw)jienipniGGpnLd r, — 0 wpwlunnph nwGnn wihyGph onpiwh 2wnw-
dhnG E ry — p " Ygwuwyih wGhyGbph 2wnunjhnp:

Wuyhund, Gqwé pwbwabbpny npngbiny j b j2 nwinunbkgnuilipp npwig gnidwnny
Ywpnn GOp uwnwlwy j pGnhwlnip nwlnwntgnudp, npny L hGwpwynp YhGh npnpby
npwljnnpuwihb qGugph wpgbjwyiwh dwiwbwlo n Swlwwwphp:

bwplnp wbuwlwl nu gnpéGwlwh fulinhp b hwidwpynis wnobjwliwl dudwhul
nnwhwnnph b jgwuugih wlhyGiph GYuindwdp gbnGh Onpdwy hwlwgnnuiGph thnthnfuneg-
Jjwl npnzndp:

LGnnilbnd, np Swhwwuwphwéwdlp pwgwnéwl hwpp £, pGOwpykGp Gnpdw) hwywg-
nnuiGEph thnthnfunipynilp ShuyG  hnphgqnGwlwa ndbiph (wpgbjwluwiht ndbp L Ygdwo
bluwlhquih Shabip) wqnbgnipjwl htinbwbpny;

Wn Gwuwwnwlh hwiwp oqubGp Gl.4-nud pEpyws hwwpluwyhl ufubdwghg:

‘ T2 hoftn l( Peyi ‘pml)dzﬂn
(4] 'pmljdzﬂﬂ } Ty binfls 2 4 z
2
4 5 TR e BT 1y t ‘ ”’/fB
: \ i
_____ ¢
b z
z“ yf ! 2 y!
o ?rpz"’ Zepe J (7
£
> I i
2euy s s ZHueS i 2t
Iy ls
i Ly

L. 4. Upglipwiiwi dwiwbwl Ygwuuh pw wannn nudtipp
fulinhpp nuétiint hwiwnp oquiytiGp hwywuwpnuiGlph Geppnhh2jw; hwiwlwpghg.
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-

S

m, Zy+ 20k, + k)2, +2(c,; + ¢, )z, - 2(k,0 — ko1, ) -
- 2(0,91/3 + C'p,,/l,){o - 2k,¥, — 2¢,. 5+ 2k, ¥, — 2¢,,y,=0
m, Q% + 2k, 12 + kg2 )p +2(e, 12 + 0,02 )0 — 20kt — k,1,)2, -
~20e,30y = Cpil )2y + 20,00, + 20, 0¥, = 2R 1V - 2C,,0, Y, =
=Tl <Pl = Pls 1, (18)
m, §,+ 20k, +k, W, +2(,, +c, W -Tk,2, - 26,,2, —
-2k, - 2CP3/3(0 =0
m, G+ 2k, +ky, Wo+2(c, e, )V, - 2k,2, - 2¢,,2, +
+2k,/,0+2¢,,0,0 =0

Fwlwuwpnudltiph hwiwhwpgp Gywpwgpnud b owpgbpuliwh duwiwwl ugJLuouth
whpgbbph Ypw wgnnn Onpdw) hwlwgnnudGiph tinthnfungpnubp, plGrhwinip nbupndd, bpp
Ugwuwjth papnp wipyfGEph mbG0 wpobjwluyhG  dbfuwGhguGtp: UwlugG, wnwGah
Gwulwdnp nbwptpnd, npnlp plnipwapwlwi GG wpwhmnpuwghl gGwgphl, (18)-pwliwaklp
Yuintith b wwpqbglby: '

Lbpdnwsbing  z =z, ¢,y z, =z, +¢l, YnnpnhGwinGtpp L hwydh webbkind, np

wpwhmnpuwht Ygwuwjbph  hwdwp L=, Uhwdwiwbwl phpwd qwﬁqd_wbﬁbpn
Gepywywgleind m! =0, m;, =m_ L/L, . m!,=m, ) /L, a&und, Gnpdwy hwhwqnned-
Ghpp dwnthnfunipjwb gnpépGpwop GYwpwapnn  hwdwuwpnuiGeph hwiwlwpgh  hwidwp
Yuptith b Gobi.

Lgwuwy h weeldh urbne hwdwp®

m.'; 121 +2)f"3(z.1 *y1)+20p3(21 _.Vl)z“];hn ",Ln +(Pa.¢ 1 _Pa.; 2)dz!Ln

! : ’ : (19)
m, J, -2k(z, - y,)-2¢,.(2, - y,)+ 2k, .y, + 20, .y, =0

n

Ygwuwyih htinbp unlne hwdwp®

m), 2, +2k,(2, - p,)+ 2¢,,(z, - v,)=Toh, IL, = (P, - P, ), 1L, -
m, .y, _2/"4(22 _yz)_ 20,04(22 _.Vz)"'?-kumyz +2¢,,¥,=0

LaJwé hwiwlwpgbphg wybhwpn b, np Ygwuwyh wGhyGEph nipnuéhg hwlwg-
nnuabtiph ginthnfunipyniGp npnayned t nhOwshy hwiwlwpgh wwpwdbnpbpny L wpgbjw-
YuiphG nidbph nu Ygdwh dEdwChqih Ghqbiph wqnbgnipjwip:

US2-80 wpwlwnnph hwdwp Yuwplnp b hbwnbh uelne wihyobph Ghwndwdp gbnGh
Gnpdw| hwlwgnnuiGiph tinthnfunipnilp (wyu unlne wipdGeph dpw 560 nbnwluydws
wpgbwlyuwyhG ObfuwGhqdGipp L urGhG gnilh hbGph Lwhing): Lwih np Q*Lk=1, nwwnh

15
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Ywpbyh b plnnuGby, np npwlwnph unGhikiph wnwinwinuilitpp Shjwighg whljwp &G
Awnbwpwn, wpwlnnph htinLh unlne wihyGlph Ohwindwip qlinGh Gnpow hwlwgnned-
GEph thnthnfuncpyw@ dnnGpwynpiwh husdwn QuipkiLh £ gpby htiinlyuy hwjwuwpnudp,
m 2y 4 2K0.2, + 20,2, = T,(th, /L, + P, M, L, (21)
npnkn my -G npwlinrph Yuwfungh qulguidh b, kyp —p° wpuwlhwnnph  hbwlkh fenh
nwinwlntdbbph GwpiwG qnpdwlhgp, di—p° npwlnnph Swipnipjwi YtGwpnGhg GhGsl
4giw@ dEhuwbhqlp bnuwe hbrwynpnipniap:
dtipohl hwiwuwnnushg ogqufthu puuwilyw k npnzbi hwlwannuiGlipp nplt wnwbgph
:Jq[::qﬁbph Unw, huly gjniu wnwlgph wihyGph Ghunswtp qtwnGh Gnpowg hwuu.lqr]nu;[:
qujzzxgg):ﬁnuﬁ opbilipny” hwlywnuil nLRAnegjwidp (wununnhly hwdwoswpwlzenipuG nhpph
Spwhwnnph  Jwpdiwi dnnbjwdnpiwl  dwiwGwl  unwgyws wpwagnipnLlGkph
yepinuonipynulip gnyg nwipu, np US2-80+2MSU-4 npwlnnpuihlG qhwgph whhGeph
Ghwwndwip ghunth (npdwy hwhwannuilbph thnthnfuncpjwG pOnupp (04.5) gLuwnpwwbu
Yuwhudwé b nwnwygnn hwiwlwpgh wuwpwitnptiphg nu wpgbwljwho nidtiph wah pwihhg:
bgiwh dhuwbhginig gnjugnn Shabipp hwlwgnnuiGbph Ypw niikg thnpp U.qu}bganjﬂLﬁ-
bwlift np pwlwnnpp Swhpnipjwl YEGuipnth pwndpnipjwl b §gdwh dbfuwGhqunug qnju.zgnnl
Ghah wanbignipjwl qéh Pupédnnipjwl twppbpnipniin (h~heu) pwjwlwopo thnpp t: Gphb
wjn mwippbpnpniip G666 E, www Ygiwh vhluwbhqdnus anjugnn Shabipp hwlwqnnuitph
Upw pnnlnLd GG qquh wgnkgnipynth:

pCuh NZ
4L [ le'
1 M\/v\/l}_}f‘" 3
]
; ]

2

{ W0 15 20 73
f “

o 3

-1 !
5 : 5

——
~

UY.5. Spwljinnph hbinpha Yuiipowlh wipdGhph Gyundwip ghnGh Gnpdwg
hwhwagnnidbbph thnthnfunipgnilp hy —he,=0,50 nbwpned
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Wn nbwpntd, hgiwl dEuwlhqlnid gnjugnn Ghabiph fupunn thnthnfuwlwG phGnyph
wwwndwnny, wowowlnd §G Gnpdw) hwlwgnnuiltiph wwanwinuibbn: AhGwihynipjwh
anpdwlhgp wenwd L 1.05-hg hwubned £ 1.37, huly hwiwgnnidp thnthnjudnid £ 20%-ny: Ujn
wunnGwnny wpwlnnph wpgbipwluhG ndh weh dwiwbwlp wownp b pGopki 0.4...0.54
vwhdwGEpned, huly Ygowh sEhuwbhgih pwpdpnepjnilp dwlpnipjwl YEGupnGh GYwndwip’
0.10-hg ng wdkh:

2nppnpn._grfuntd phpdwé £ hwidwlglwe OUR-ny UsS2-80+2M3U4 wnpwlnnpw)hi
alwgph whwgnpéwlwl thnpdwplnudGlph dtpnphljwl L wpryniipObpp: QGwhwinfws t
UniphGwgyws OU3-h wantignipynilp npwyinnpuihG glwgph pwihweph nhGwdhlywjh gpue

©npawnynuibpp Yunwpytyp GG Epgne dingny. hnphgnGwlwi Swlwwwphwhwwn-
Juontd' nunpn thnfuwbgnuing  pwndybihu b Juypteplbpnud™ VIV thnfuwlignidGipp
nbwpnd: Unwgh thnih dwiwbwy swthnuaGbpG hpwwiwgdbp 66 wpdhsny, zupdhswhb b
hwiwlgyws OU3-Gpny wpgbipultwi nbdhﬁﬁbnmd: Gpypnpn tineth hwdwp pGuopytp G0
hbwnbjw; nbdhdGbpp. wpgbwynid  wpdhsuwghl OU3-ny L hhoGwhwh wpgbpwywhh
ShhuwGhaoGlpny, wpgbjwynid hwiwlgywé OUI-ny’ wnwig hphdbwlhwb wpgbwluwh
(khuwGhqibbnh ogqunugnpadw: h

®npawpynidliph wnweh thneh npng wprynibplbp pepdwé G0 04.6-nud:

QnwdhlGlph deppnusnipnilp gniyg b ownwipu, np wpabjwliwh swlwwwphp hp
wiitGuthnpn wpdbpllinG unwbnud k aupdhswht OU3-nd wnabipwltwh nhwpned: Ujuwsu,

S, i
1000 —e— Upgbwynud
awpdhswhl |
: : QU3-ny, |
L e S ] Eaai e ™ ] thnpaGwludl
- —a—Upghpwynd
qwpdhsughl ¢
600 OUu3-ny,
! wnbuwljwah
l —a— Upagbpwlned
400 ‘: qundhgny,
| thnpabwlwh
Sl Cow —— Upqbwynud
200 |
l wndhsnd,
l nbuwwh
0! i ' e s
0 5 10 15 20 25 gy e

Uly.6. Upghijwhiwd swiwwwphh gpudhlp
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tpp wpwlnnpughG gGwgph wpwagnipinilp Juginud £ 20 Yo/d, nbuwlwi hwadwpylbpny
unwgywsé wngbjwliwa Swlwwwnhp Juqins £ 1304, wb nbwpnwd, Bpp 2wpdhsny
wngbwliwh dwiwGuly wngbwlswh Gwiwwwnhh hwzywnluw)hG wpdbpp hwulnud E 3500

Buwlwwwphughl dwypkepltnnLid Juunwpdwé thnpdwnplynuiGlpp gnyg bG wbp. np
hswbu awpdhsp, wylwbu b 2wpdhswihG OU3-p, ng pnynp duyptepGbpnid GG wuwwhnynLd
1522 Yi/d  hwuwnwinnig wpwanipjntlp:  12%  phpnipjwip Swhwwwphwhwwnywdnud
nnwlywninpuwyhG qOwgpp, bpk 2wndunid b nuilinwnpGpwg VI thnfuwbGgnedny L wpqbijwynidp
Ywiwnynud E YndphGuigywé OU3-ny, www Juyptepp whglnud t 14 o/d hwuwnwinncG
wpwgnipjwlp’ wowlg hhoGwlwd wnqbijwylbph oguiwgnpétw, huly ninhn thnjuwGgniiny
2wndybhu’ 15+208/d wpwgnipnLGa wuwwhnyynud £ hhdGwlwa wpgbjwllbph wwppbpw-
Pwn ogunwgnndiwl nkwpned:

Spwlynnpwiht qlwgph wngbjwyuwyhlG dGfuwbhqiGhph totipqupbehwéph glwhuwn-
dwh Guwunwyny Yunwnyuwés thnpdwplynuiGtph wnpmyntlplkpp, npnbg dwiwlwl wnpuwl-
wnpuwhl qlwgph wpwanipniGp wwhwwilb) b 1542 Li/d uwhdwGGEpnuy, pbpwé GG
wryncuwl 1-ned:

Unjniuwly 1
Spwlinnpuyhl quiGgph wngbwluyhG dbfuwbhqitbph tGbpqupknGywépp twppknp
pipnipjwiip Jwjptephbpned

Gwlwwywnh Upabjwydwl dwiwGwlp,
thanjul:tiLﬁE, E/n wnwlg riwﬁr;ujqut;_ Unglijwluyh ﬂbruwoﬁhqﬁﬁbnh
nwlnwnlignigh;h anighsny ptinGywépp, %
3 0 20 0
g 5 12 29
: 2 18 45
9 21 19 53
11 24 10 -0
13 29 5 oe
14 32 A i

Um wniuyGiphg wyGhwpn t, np i<5% pbpnipjwiip Uuyptpplbpnid wpgbwlw)ha
dbluwGhadlbpp  phnGwnpywé  shG: i29% phipnipjwip  Juipteplbpnugd wnqbwlw)ht
Ubtuwbhqibtph pnGywdpp qbipwqulgnud £ 53%-p:

Fwdwygdws CU3-nY  wpgbjwltws dwiwlwl  wpgbjwluyhG Gwlwwwphh nt
dwiwbwlh apuphlybbpp, Gwhws tnpwilitnnpuwight qluwgph quiligywdhg nt wpwgnipynilhag,
pEnwd GG GY.GlY. 7-nud L 8-nud:;

Spwhhytbph dbprnuénipynibhg hnlnug t nn wpwhinnpughlG qlwgph plrhwbneg
quigywéh tkéwgiwip qnigplpwg GEGWERLS 66 Gl wpgblwliwh dwiwbwlb nt Swiw-
wwnhp: LG Gplngpp nbnh EnGEGNLE Gwb wpwanipjwl dhéwgiw nbuypnd:

18

S, 4 E’
1
2

150

120

90

60

&\.—L

30

0 - : V, yi/d
5 10 15 20 25 30
LY. 7. 3wdwlgdwé OU3-ni wpgbwyiwb nhwpnd wpgbpwlowt swiwwwphh

anwphyGtnp, Ywhudws npwlnnpwiht glwgph uyqpiwlwi wpwgnipinlhg L quiqywong
1 -m = 6300lg, 2 - m = 5900lg, 3 — m = 49004

t

40

30

/d
// 3

V, 4i/d

0 5 10 15 20 - 25 30

L. 8. 3wiiwlgywé OUI-ny wpgbpwldwh nbwpnid wnghijwiiwl dwiwbwyh apwdhytkpp,
Luifugwé wnpwyinnpuihG ghwgph ulygplwlwl wpwagnipyntGhg L quibqywshg
1-m=6900Uqg, 2 - m = 5900yq, 3 — m=49004q

SphyghnG OU3-h wpnyniGwytnnepjniGp Ywpnn BOp qGwhwnty dhunp Swiliwwup-
hwhwinuéned wpgtijwlwhb dbhuwGhqitGtph nu $phyghnt OU3-h wokipuliwb dndbiw-
Ghph Juunwpws wzhuiwnwipltpp hwibdwinkpne dhengny: Wn hwabtwmnwdp gnyg &
wiwthy, np phlghnG OU3-p 83 %-ny YpBSwinnid b wpghipwlwht deuwbhqdlbph pinGdwépp
L Gnyy0pwG swiehny GEowGnud t npuilg bplupwlbgnipjnelp:
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CLARULALN BAPULUSNFRZNILLEP by unusurunrE3NFLLEP

bwwnwpyws nbuwlwi L ghunwthnpdwlwG htwnwgnunnieniGibph hpiw Upw wpybiy
b0 htinbyuy LigpwlwgnipnulGtpp L wnwywpynipjnilGltpp.

1.33 wennwprynulwpbpuwlwl hwswihpnid npwluynpunuwhl thnfuwnpnudtbph w-
rwelwihl pbpp wwinfwbnug t winnunpwlinnpughG 2wndwlwadhl, win pyned’ dwuuwjw-
Ywh LG hwdwpynid 14 L nwuh hwiwlnndwGh npwlwnpibpny uwqoyws qliwgpltipp,
nnnGg wpqgbjwlwiht G6fuwbhqiGhpp Bpywpwinl Yuypkoplbipned wlplndbe wpgbjwlowd
wpryniGpnid wpbuwwnnud G dhg tobpquipwnywénippuitp: Upmymulipnud Gywgnes k wpqbjw-
YujhG hwiwlwngh wnmynLGwybnnipynilp L Gpplbynipjwi whdwnwbgnipnilp: Udinninpul-
wnpwhl Jwndwlwgdinud Uhpwnynn OU3-tph wtuwnwlpwihl plnipwgpbph ne 2Wwhwagnp-
Owljwi hwuwwGhGkph hEwnwgnniwiG nupnywe pwgiwphy niuntdGwuhpnegyntGotpp
hhiGwlwinud YEpwpbpnud LG 2wpdhshwyhl, wpnwéiwh unhwh, EEyinpwnhGwdshiwlwh n
hpnpwy) hywlwa OU3R-tiph: Dphyghnt OU3-Gph htinwgnuniwap (hpywé watuwnwbpGepp
Ypnid 6G thnpdwpwpuwlwe, Ywnnigwdph ni w2iuwwnwiiph Ghwnwapnipyws plnyp:

2.Cwhwgnpétwh |Grbwshb WwdwGatpnug wynnunpwlnnpwihG 2wpdwljwqih hhd-

Owlw wpgbwluihG UbifuwGhqiGph tibpqupbintwépp” Guiujws Gwlwwwnhh GplwyGw-
YwG wpndhih Shehh pbpnipjnitpg, thnihnfuynd £ hbnlyw) Ytpuy.

w) Yuyptoph phpnipjuwi Gtdwglwbp qnigplpwg wanid £ hhiaGwlwo wpqbiwlyuwyhb
UGfuwGhqitpp oguwgnpéiwl dwdwhwlyp,

P} i < 4% phipnipjuiip Yuyptepnid dhuwyl pwipdhsuwhG OU3-G wujwhnynLd £ bwiiug-
5320 wiwndnphih hwiwp uwhiwlyws 3045 Yo/dwi hwunwnntG wpwagnipjnilip b wpgb-
whwyhG obluwGhadGbpp tGEpqupbnGywoph dwuny phnGwdnpywd skG: i > 4% pkpnipnLG-
Gbph nbwpnid wnabjwhuyhG dbfuwGhqubbph tOGpqupbnGywépp wonLd b b wy Gjwqbglb-
LNy, GpplEynipjwib whyinwlbgnipjnilp pwnbwybint hwiwp Guwwunwlwhwpiwp t, nnwbugh
2updwlwqdl nibbGw OU3:

3.0U3-6ph wpmyniGwybunepynilp hhoGwlwGnug Ywhuguwd k. )

w) wpdhswihG wpnwotwa nhwh OU3-h hwiwp’ wpnwstwd funnnyuwlywpwpned
unbinduynn hwlhwsGznishg L 2wndwplh Gplwpnipjwi no 2nieufhlh 2wouinh hwpwpebpnep-
Intlhg,

P)  biblpwlwe OU3-bpp hwiwp® luwputuh wyinpy unwiwgéh funpwlwpnh b plbe-
Gbiph Ghol: Gnwé hbnun|npnupjwa wnunwnpjuwhg,

a) hhnpwhljwlwG OU3-tph hwiwp® pwGynpwlw htnniih funnepyniGhg L funnngh
wywhy npwiwgéhg: Uju inhwh OU3-tph wpmynibwybnnipynilp d6& t GnuyGhuly rawinph
thnpn wnnunwpph Rbwpnid,
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M Pphyghnl OUR-tph hwiwp Ywrnigywdpwihl wwpwabkwnpbphg, 2tdnn qmlq.bnh
puhg, Gwlibplnyph alhg ne suhbphg: Wuwbu, 2twnn gnygh dhlklnyl wpuowphlG R
wpwynh nbwpnd wpuwphG nu GbpphG’ r zwnwydhnGeph (R-r) wwppbpnipjwl waha
qnioplpwg UnGwlwG Swybpbnypny OU3-bph wpqbjwliwi ﬂnﬂbﬁ‘mn OJwgnud t, puly
wwpwpnujhG  dwltplnypny  OU3-tph  wpgbjwluw)ht  Gniklnp”  wdnud: Uhhﬁmjg
Ywrmgywdépuyhl  swihtph  nbwpenud,  Gpp wyn dwlbplnypGbph pﬁmpqumuwﬁ
hwjwuwpowd  hwibdwnwlwnipjwl  gnpdwihgp’ . K<04, www  wwpwpnjuygh
Gwleplngpny OU3-h wpgbwydwl dndkGnp GE6 E YnGwlwl dwybplnypny OLH-E
wpobjwldwl dnokGwnpg, huy bpp K20.4" YnGwlwl dwlbtplnypny OU3-h I.LI['Iq.h]_UJlfLTLLI
dnukGunp wybph 666 E, pwl wwpwpniwihG Gwytplogpny OU3-h wpgbiuldwh undkGunp:

4.0U3-h plwnpnepjwl pwlwlwlwb gnigwlhz Ywpnn b hwdwplt; OU3-h wpgbijuljw-
JhG nhGwihlwlwG gnpénbp’ Dya: Nppwl thnpp b wpgbiwluwhl nhlwdhlului qnnbnﬁth}la
wndtpp, wiGpwh nyjuy OU3-p odindwd b wbih 066 wpgbjwlwyhh wnnynLbwdGnnipjudp:

D=0 nbwpnu tjwy OU3-p wuywhnynid £ npywé o phpntpjwb ypw 2wpdwhuquihl
wnwownnywd hwunuwnnil wpwgnipjwip Juwjpkep:

Dus>0 nbwpnid wpwé o ptipnipjwdp Juinteph dpw OU3-p sh Ywpnn wwwhnyby
wowewnpiwé hwunwunnl wpwanupyntlp, hnbwpwp npwluwnpunwghl dhgng-n Lzwnduh
wpwqgnuiny b wihpwdtzn tthnfuwbgnuiGbph nnuthnid hetiglt| thnfuwlgnidp: 8

Dyr<0 nhwpnid wnijwg OU3-p qupquiglnud t dbé wpgbijwlwihl nid GawGwlnid £ w)
Ywpen b wwwhayt] wybh gweén hwunurnntld wpwgnepnl Yud wpdwd hwunuanndd
wpwgntpynilip wupwhnyty wybih 866 pepnupjwip quipteplbinh dpu: n

5.SpwlwnnpughG  gGwgph  wnebjwyiwd  uygplwlwl  wpwenpywl - dEdwgiw E
qnigplpwg wnwyt) qawth £ nwnind wpgbjwuihl Swlwwwnhh Ypw uurlqliuulltj:ujhLﬁ
dhhuwGhqutkph wpwgwannantpwl wankignipnilp: Wuwbu, Gpp wpglijwlwhh dbfuw ;2},-
Gbph hwuywniwl dwiwbwlp Gwgdnd t 0.43 ¢, www wpghjwlyowl Swiwwwphp g 3
uygplwlul wpwgnipjwip wpgbiwlbihu hwulnud b 7-§ gh L 97 0Al ulgp wuuub
wpwgnipudp wpgkpwytithy’ 12.3 & bpp hwwwniwl dwiwbwyp 0.6 | & www L].I[lqu-‘-
(wydwh Swiwwwphp 7.2 64 wpwgnipjwl ntupntd Ywadnud £ 8 4, huly 9,'1 | .r}bumm
12.6 : UjuhGpG bpYnt nbwpnid £ wpgbwhiwb GwhwwwphG wancd £ dnn 36%-ny:

6.SpwinnpughG  qlwgph  wpqbpuldwl Gwlwwwphp  Ywhdws E wnqbuuumuﬁ
uljqpiwlwl  wpwgnipntGhg,  wpgblwluyht  hwnnpnwyh  npwgliwl - dwiwbwyhg .
wpobjwydwG  GnokGwp  thnginfudwl  pnyphg”  dnwplowG o gnpdwlghg:
IbwnwqnunnepynuGilpp gnuyg GO twihy, np, Gpp wpgbpwldwh dndbbunp thnthnfuyned £
tpuwnGbGghwy  Ynpnd, www dnnwpldwl < gnpdwygh dkdwgdwlp qnigplipwg
wpabpwlyiwG Swhwwwphp  Onylwby  dséwind & hoy  wpgbjwyuyhl  hwnnpnwyh
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