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Canapxany, C‘”“E’Y Ha'»ll’lngyg‘())‘(l)gmm?mmma' ?Wﬂ Ky W (anviap  oTYFPRI Hmnab  dHKaprImra TanouK, STHI
e o kylipnr - onsapG  MyaMMojapHian Gupu  Gyamb
D, Matiaymke,  Kefnnry fwuiapia EpYRIUKHHHE S
apieasepaap  Kamcp  stayut.  Jlasepiap  TEXHHKACHHHHY
PABMIIE  PUBOANIAHUIIM  CRHOAT TEXHOAOMHACH Ba XaK
i Gomka coxatapaia yikan mysaddakustiapra oo
Lyitan  Tamikapu  WIM-haHHHHT  PHBOXIIAHHLIMA
ST SeKTpOR Xpcobnam MauHaiapi Grtan Gupramkia
W Kyla TC3 aMailra ONTafuran KapaSHmapHH TaiKuK
i ylapuan,  amanna choitpananmil - HMKOHHATIAPH
VN KYpeatnt Oepi. _

sl rapcuslapHi. avaiia Kyam yqyH 0KOpH Majlakaid

Ymby kjmianma YMYMHI 3
7 Ky HH - pHIMKaHENr  orTHKA  GYmain !
unnﬂumq Gymt y MKkm Kiicwman nbopar. .
MPHHYH  KMCMJIA  reoMeTpuk  onrw
6 KaHWHT 1)
thoromeTpuk KarTanmiknap, i

_ EPYFIMK  mnTepthepenimscn |
roforpacbusnInn ik acocmapn Gaén sTnran, "

Hxkunun  giema EPYFIMKHMHI  Kyr6anmm
XOIHCACH, HCCHKIHK HYplaHumn  xapaémm pa 'Jlﬂepn
Masxy; aﬁgﬁmﬁx n&ﬁﬂy Gaquxm PABHIIA Kap pI TGl MYXHM aXaMusTiA Sramp. 3
GockimH usnka My'raxaccucmf KYB 1opraapummnr Gakan Uiy XaKMaard  KOHYH  Ba  Kaupnap  Taiépann  MiULTHi
ONTHKA YKYB jacTypHmamr -'ranaﬁy RYB pekatapunan Xoi ol WP AMATFa OWHPHIN YHYH JaMOHABRIT GHMMIA Ba 10KOpH
XONHCANIADHA TaX)IAMH Ba yia JIapHIR  MOC  pagmimjia on W ora Oaran  Gakanaspiapud  Tad€prany@ Mabpysa ba
Gepuran.  Takmum mﬁﬁn LTAHWIHIINGR groXuna ( Wil MANIFYIOTIAPHEAE  canuscHi  smata KTapuus,  dmsika
TalabanapHn  onTHKanuHr aco.;::émlmm i WlE Tanal  IApaKacHIa  YVIAWTHDHIN Ba  YHlaH  avania
TAHWIITHPHI, ONTHKA KO| g fof Ba ycymnapn G W yayl SHTH VKB KYJUTaHMatapi, Japcidkiap  Ba
; KOHYH/TapH/an o 1Y W MATHTAPHEK TaliEpiant Jasp Tanabump. i
NeenyGimkavms  Oanii Ba Vpra maxcyc TanIAM  Ba3HPIMIH

HINM pasuima ol
;:M::(, onTHKa thanmra  acocnanran Gouika q:armtal:; BAHMH yayH ACTPOHOMHA
ac
PAXACHiia  yaianrdpuiira  Kaparum 1l «YHMBEPCHTET Tab. yuyH (hH3MKa Ba ACTPOHO
CsaccHckaps  Oyimaa Ykys  gacrypaape»  (Tourkens,

ad. Kymnanma O,
S;Tffﬂgﬂmﬂr (usuKa, actporomus sa Gonka Taﬁﬂnﬁ !
CHCTHK/L hi
i B Winepenters 1996 di) na onmuka  Gyimya Tascus  oTHran
VIApUEET KYITMAIMEE Y36 THIHra JIpriraH aMac, Oy aca

Myﬂxmﬂil‘a]mp,

Wt Maskyp  charii YUIANTAPHINIAL Ba  YHH MyCTakii
QAN aipuM KHITHHYIIHK apia 0:mb  Keoand, Tak.mip
A an Ykye kyaranva 6y dukprapin seTHGOpra oiran xouna
Wikl Oakarapita ONTHKAIAH 3ApYPHid JaMOHABMI MabiyMoT-
i Oeprin sa Oy hatHi YU1animipHIn. CcaMapaiop IHIHHE. Ol -
i Upiam Gepa., 4 des 17
 Vuhy YKyn Ky.uianMaga adpum HYKCOHIap G MYMKHIL
obnpui, ymu endbataan axmmaant Gopacain BHapua Tax.ﬂl'l:qJ!
Wl My loxasiapin Myaiudap MHHIATIOPHIIRK Greian  Kabyi
B ap. ;

Takpuzunnap: v, npoeccop B. Maxmynon
th-m.ch. mokTopH b, Bumynaros
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1 BOB. EPYFIIMK XAKUIATH TABIHMOT BA

ONTHKAHMHT ACOCHI KOHYHJI APH R CHITAIT KOHYHHMHM  aHHK $OOIAcHIY  TOHoIMajiaap.

MR Y3 saMoHAacHra  XOC  anHKKLa  raxpuba  Yrkamb
MR Tyiim Gypyard of HHHD TYPIH KHAMATIApHIA CHHHIN
LT N KifiMaTiapaan §isab Kyiiar xynocara Ke/in:

1-§. Epyrmx XAKHAAIH TABTHMOTHHHT PHBOMIANH
WIEKTPOMATHHT TYIKHH ONTHK AHANAZOHHHNHT 2000 ) ;
XapaKTepHCTHKANapH by a/r=const o)
4 iy g Mewkmn (1.1) npona Hronomeit TaxpuGarapuia EPYRIHKHUHT
5omgam“g;ﬂﬁifﬂy$f éimm ﬂ;;?“g;ﬂﬁym‘ﬁ’ : i Bypuarununr - KufiMata karra  Gyrran xonapia
apaunapin uycyp §pramans rrsxanmir Gomne g A, Olynait - kpamG,  EpyRiiHkaEnr - Commn KONy
PHBOXIAMAINN YIYH 3aMHH sparany. Macaman im(a. WAMCH TOMOHHAAH  Y3HI-KECHI XAl STHAMajM. Xy
TYSIMIDH  XaKHIarn  savomasuit i r;am i NUIEK  EpYETHRHMHT Tyt Gypuarm Ba  cwwmn Gypyarn
COXachiary KamhHéTnap HaTHKacuaa mzaar?a?.pxmm{ K mm:; ﬁ'):maﬂ O S g i i i
HHKA e M AGyY-All - TOMOHMIAH AHMKTATTH.
:ee:}mxaﬂﬁ{rmi;%“cg:;?;pni??:g:m;i?ﬁeﬂos m“’?“‘“‘ ~byiuin Tamkapn, Gy OMHM Ky peaTamEkm, TYHIYBUH HYp, CHHFAH
%K) ONTHK XOMHCANapiAN chofnatanmTamL. D, 1o, hotorpady M) 0 TYINIIE AYKTACHIAH MKKHM MYXAT Herapachra yrkamaran
Gourka rabuuit cparmap - Gromors x'-im;mxm S UM (N) - Gup texucnnkia  Eram - (1-pacm)  XVI1 acpummr
e S e B acTpol UG MUKPOCKOR Ba Kypuin Tpybacd Kamp sramur.  Onmik
HATHXACWIA KeHHHTH finmnapna xyma ycymmm_ Hofuiap Kenr MUKECHA ACTPOHOMISS Ba HABHTAIHAEA HULTATHIA
e——— yHa xarra mysady : ui:.u;uq_ by ok acﬁoﬁ(napuu ‘raxq;amgmnmp:;m Ha(b:::q‘
Jurmi KHMIT  KAiTHIMMAH  (KaronTpuka) 6Gaikm  EpyRIMKHHHT
mmﬁm B. mafggm‘;ﬂ"?“g f.mg::(f: m" Kal I (UOITPHKa) TYFPHCHIAIN | TALIAMOTIAPHH  PUBOKIANTH-
Taync Ba Gomrkatap 'IWOT;ImaiH .é .rmx’ - o " 'I'Eulaﬁ__ srapmd. 1620 MDA FOUTanL usurn Cunemimyc
AHHKTAHIM Ba yHHMT  ManGanapd |.Jyr qmﬂ""r R MYXHT EIionran derapana EpYRTHKHUNT CHRHII KORYHHHH
reHeparopnapn  sparwuw. b ag e ol Opuil - knxatian  acocaand. By KOHYHUMHP  Kyiinarsua
K§UTammm  viera M. by Cpyrnik  manGatapn o MaTHK maksa Ewmmm lekaprra reruusimp.
PACHHN  chH3MKa Ba  TeXHHKA coxacuma i
KeHraiTHpi. 5K Kenaxaknia Epyrmx mypn takar Epi sin e’/:: oy = CONSI (r2)
S;;I;EII;T KOCMHK Macurrabna aiokanmmi acocwii xanam 6f) : s 6y sxcikyinm . Gt
acocHii mm:;a mm‘;ﬂa Hm{ﬂﬂ:aury. 10TYK12pra. 016 | 6ym6 Epyrmknanr Huoton tomo-
cucbamia Pummammmmap Tac R HHAAH  TAKIMG STIAH  Kopiyc-
KHCK@4a T§X1a186 §ramis, s L KyIap  Hasapusicura  acocianut
- TYIIYHTHPHIE yayH ypruHu®  kypn.
xamﬁ%“m:;::qwfzﬁmm B2 YHUHI' TADKATHII  KOMyHi }{bmml-t EpYFIMK Kyjla KHUHK sap-
yprara Tanvtaryan 3;:" ﬁ(’f‘”f‘”’_ [PBK (b%_ll‘.l.f_lacy(pqapﬁ‘ TOMO panap-kopryckyiatapian  nbopar
300 Wwr aseal Ewmaran Hgﬂ' e Gy 6yi6, 6y sappauwiap apkuitiab
acapnapia Kypuni g a 3 m“d»,m «Karonmpuka» (4yE1anun6) Typran KMCMIap
6y nypna KP i i ﬁpﬂ XAKMA MALIyMoT Gepriran anii { TOMONMAAN  YHKAPHIAWIM Ba  y1ap
A1Ap Kyshan Jnkub, xywim Gapmoxiapra yxmab xues " 1-pacy. KaTI TCNMKIA TYIPH KN
iy 'l‘p'dcx'l'l.)pliucu fﬁ‘ﬂf‘d]f Kélpu Kar

yuuiab kypranack Gynap ovmm,
nAﬂﬁa'rra Byl nasapusin TYFPHAHIT neboraanmai sa YU
HOTYFPIIHIY alHKIAM, XYAIH  0IyHH ek 1pek chaittacychnip
4 y

WP G ryInyHTHPIH,
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Kupnycxynsp Hazapus Ouian Grpramikna CpyEITHKHMHI ¢ ;

HAAPHACH NaiNo 6Ymin sa. prBoKiaH, By Hasaphs Ko it SN o) o, iy (1.3)
;ﬁ;"”‘;"nﬁ i hapi 656, ymmr acocumci B sin=oo; s (1.4)
PRl Hr:f:c i n IOfreHe  EpyRmikin  Gyryn | WU QCOCAN TEUTHKHEHT  TANCCHIMAT  TAIIKIUL 9TYBYHCH
Simeint T}"’JIKHHOIIZ%H]-(. SACTHK MyXuT-o/lan opupita Tapk W (/0. Wyskne yayn (1.3) sa (1.4) nan myiai
WM Kopyckysap Haz"wﬂpﬂp . K fHas kynpok (T KM MYMKHH. : %,
wasapuscr apadmopraphman Ko kP Py ' a0 DOy Uy (s
Gonmia ymap:am;gﬂ;];@m %YHPOK o, Jleknn XIX ag sy 0y 0, U0y U ' W el
tparniys o tbp:;c’x, ng{iﬁmiapua OITHE: Ui konyiura acocan (1.5) nu xucobra olncak, ‘
IVUVHTHDHIITS  Mynadbax  GYums ma  Epyrmimme: " sinafsinr=min,  min=vio,  (16)
HA3APHACH - KyHYMNMK  TOMOMHZaH  Tan uﬂumﬂ_m? Al Cpyomik 6ymUK  (Bakyym) Gmitan  Enjowran  Myxut

I cmca, y xomia m=1; w=c¢ (EpYFIMKHHHT BaKyymjiaru
i), uy=u neG oncak Ba n, HE nogeh oncak  Harmxaua
i nehopa xocwn Gyananu; ;
\ mn=n=vlec - by )
PVUIKIEE TYIKAH Ha3apHsIcH £ Gy Hposiara TecKaph
W xyiaocara onnb Kenad. B,
Muiysin, Loiirere IpUHIHMTTa acocal TYIKUH ponTH etib
xap OHp HyKTa SHMH HKKHIaMdH TYIKMH Manban Gyna
i Dupas kunaiimk, AB scon Tynkuu dpontd Gymmka ¢
W Oitan Tapkanaérran 6yam6, 6y hpont 6YNUMEra EHtomran
i o Oypuak ocTHIA TYWICHH Ba EPYRIMKHMHT MyXUTHard
Wi m o Gymenn. Mawaym Bakr opamird Ar fan keiimn B
Ftras Ao i tapkataérran Tyaxkue BK=cAr macodann Gocu®b yrawm pa
Gemztmozmn C. H. Basuios 1945 iimnga EpyrinK KpanTiay Wi erapacura etnt kenamd. Iy Bakriaur yiuaa A Hykragan
na i:'pyp_,m,;g;ar:;,ﬂ I IMKOHHHI Gepamiran ac6o6 SIDATIH Ba sl 1Yk Afl=vAr Macothanr 6ocub )7:'1‘&.&]{. 3
Epyrmxuﬂnrxmx T HazapHiacH Y3W-KeCH1 ueGor ki, " Pacvpan  kypuHuG  TypHO-
CHIMpI XY OPTYCKY.1AD Ba TYAKHH Hazapuanapy \ ) \\ B xu, AK romon 6up  BakrHuHr
ypeatrwun Gunan Epyrimkamur MOMAIATH TapKat) \\ V3uaa  HMKKWTa  ryepu Gypuakin
TEHIHIM  opacHia Typau Ky \: ABK Ba AJIK yubypuaknap yuyn

HAMAry 6oma.mm1.rmp Mil . K runorenysacump Ba YHI1IL
Aarura o6 kena. Hi A : : KHAMATH KYHHIAIMra TeHIjp
HABAPHACHIA  acocan  Ep Deiery 4o AK=cAtlsina=vAtisinr - (1.8)
: .« ;
HHHE  CHHMIUH  MKK# ] clsing=plsinr = 1Oy
qcrapacuja KOEﬂyCKy.‘Imap d-pacm. o Bt : ; :
SIHEHHUHT : g I wr ik
S u:]yI l:mpmm Tamkni sinadsinr=c/o (.10 ;
Crapaa tancnp ' ;
UH Ky TOMOHHMAH ¥ aprrl:l e s Ml IyMEN 11 MYXHT yuyd Xamma Bakr Ouppan karza (n>1).
Jw J1e6 xucobmanam, P,\ p ,ulymml YUyl KOPNYCKYIsp . Hazapuara  acocan  o>c,  Fyikan

I PHHCHEL aeoCan 9¢a «>u ﬁjiﬂau,m. !
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1851 iimaua Dyko EpyPnmkumar tein

oire i * pa GomIKa/a
) HIMHE cypa ), L W Hioron, X. Twirene, I C. JlangcGepr sa r
(1.10) rchonanm 1§rpumruing TaCMK I, :

: -aKaieMHKJIapH
% i aropaa  pecnybIHKaMH3  OIHMIAPH-aKae!
XaM TYAKHE, xam a b HHynana 58 ':m lll.ﬂuﬁuﬁynnaeu, M.Amypos  Ba  Gomkarapunr
S x(;mca;I:pﬂa pp: Xoccacura sra al:bmnl{m AHHKJK II'I'I'I"JIHI"
- MBtepepennms, nncpakimg Ba K) e ¥ 1§ Jlajran
..; et i ’ : 1 anasonn Ky3 Kabyn kunan
St A i e v R i i oo
“'JIECa.IIap,[[EI 3C4, MHCOI yyyH rf_{oToe(pq:ekr XOfHcac) 1 i ‘3‘;“ wHAMBAMYA! Xoccataphra Oormk 6yanG, y
;:HHHHI‘ w?‘aapp:a xaoﬁccacnﬁi Hamotn Kunami. Epyrm i " u“yr ::":um Yarapamu:  A=380:760 um.  Kypunamran
. f !
xoymccanlm;pu xaMpi:zrap)Iiuﬁ iryp ;:ITH)I’;':T{I?P 1 t mu:“f wiapit aiiianva (@) Ba MUK (V) 4 aCTOTAApHAH
Gyaran épyrmmk n ATK AL 40 (i, yrap opacizars GoFmanuin Kyfinjara ﬁy.sra.u'lja.
Oyica k1 y ‘ w=2rv (1.12)
XO0CCACHHN an HEHIHp. s Y
TYIIYHYA  XOCHA  Kpappran HA3APHS  yHEUC TYaKun (" v lIT (1.13)
Xoccanapuim Gupratukga Xucobra o Kepak, Sni 1 jeOpasimn sanpus ucbojanaii. Aiinaima vactovanun
AHCKpeTHK pa Y3TYKCHITMKHMHT Oupmmnian Hﬁopa'rm-[p&_ .“P‘“"“ et Gs;mi'ﬁ"'qnguuﬂ HACTOTAHHHT YI4YOR Gupim
PYFIMKHHHT  KyBBaTUHK XAPAKTEPIOBH  KaTTa/nK W (1 o). Tyomkem yayimam (A) Guian TeGpanni gaspn
YHUHP HHTCHCUBIY [ kaGym Kuwimmran, by xarramk Htarn GORIAHHIT MaBKYIL:
bopMyna Epramuna anmknasa: i Kyegia
I=(1/4 menE?

A=cT (1.14)

ol i FULTHIOL : i
by Cpaa n MyXHTHMHI CHHIMpHII Kﬁ.PCMTINH. E EP}TM : '. """mn pal b yFJII/IKHHHI: 65~ HH:;:;;:H Te;::;r:;gummu
JICKTP  MAMOH  Kywianranmarn, ¢ EpyRIHKHERT Gy i jaspu.  Epyr i %r F;g sa (1.14) ra acocan
TAPKATHI  teamM.  Oparnar EpYRIIK ma Wi Gyiimaa kaiivata (1.12), (1.13) )
HHTCHCHBIMIR 10 Br/ow® nan ommaiiys, Ui renr: ¢ 210 T

AlipuM  Epyriuk MauGanapy  Guwian oG @=(2.5:5)-10" ¢ I ,Iljl 6v1ran
TUKpHGaIAp  miytin Kypeataukn, ommix Xomicanap Wil pasiuua sactotantap  v=0  j@aR v=oe  rava Gy
HYPIAHHIT  HHTEHCHBAMIMIRE  GoRm

I KaGy KWLM MYMKHIL Anyo -cpyf';‘:‘l:n:l::
UKD XOCcacH  dactoTanapHunr Gyntaii yxr.fpum i
Koy nasapuscara  acocan AIEKTPOMATTH T Hypnaﬂua
Ba Oynnan katra Epyrmik g AT WIOXHA «OIMSIpI ((?B.ﬂmmapqﬂi);- ﬁ-:;::*‘r::zi:lltﬁ“r)’
OPHIIAH Xyma Kyn 'razq)uﬁm WL MABK YL ﬁynm,_hy}man Hyp;ldi{l%[.lllﬂ.}64'”‘,”}:
lapa W dacrotacn Broag Kyimjarinda mypocabania 6y
! ' Bt QU Ale18y
MAPAKTEDH  HypHauMIN  HHTCRCHBIMIIA Gormk W oo el h=6.62-10 Kee Thiank noiimaniicn. by .(1-15)
YPIAHYBIN  oruKanunr . Gynaii SymuMAra s : ’ KYpHHAIIKE  v=or GYIaran Jactoratapuiin 63 imn
ONTHKA Neiiniam. QY lutn .ypq K OGYHra MOC  KBAHITIapHBHL  9lepiiscn
Onrukanuur 6y  snim WY amm 1962 finyan ; J K Jl\‘mk.-.m‘ %",,wp o, Arap MUHBMAL KBadr sepiiscn B,
e [4PMONIKA ICHCpalUtACH (vacror: HKKH Mapta o o "m"";'“-"l s’ y;mnna (1.15) chopuy:ta  KMMHMK  9acTotitap
-.»cfxpgcTH} OYWIHINaN cye xajan PHEOK @I Gouvtas, \ LIERY]] ,3, u‘t.'l‘: acrapananmi Gepaid. by Maniocs myian
Ltk R Sk i i “ﬂm“"“' . Iy”v!xl‘mc IIS‘D.'IEI.HHIEI HACTOTACH l&yﬁlul'ru‘u Tent ik Groian
PHBOXTAHTHPHIIA  kaxon omumaapu: I PoxsccrBenck| m"'“””." Ll?' = CTOTANAN KHUHK GYIMAC IAIH Kepak
[nank, C. Baginos, [T, JeGenen, Y. Pavan, Al Siinirmell TR BT
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K omac. Bywjpaii
THIHKIN XoHcanap ga yun Ypramysum onruka 6 mamura
OITHKA Jieimnany. y

KysBarn  10° Bi/ow?
(1asepnap) Gunan oG 6
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vo=Eylh
Jexun  amamzarm  snextposarnmr TYAKHHIAD  4acto

TOMOHAaH “erapataHran smac. Dur KHMHK yactora (8 Iy
HoHocthepa Ba ep 1o3MmArH LU
SR % S o S o &
YHIAH KyHigaria xynoca SHKApHIN Mymiims, D) i :
HYPIAHHLLIAD. KBAHTHIMHE 91 KHUIK SHOprisicn (1.15) I
e,

acocann 107 XK pan xampox G6ymmmm MYMKHH. Drie

TYAKIUHAAD  TYANH  ysynamim () Ba sneprus F) 3
KyHHIanta TakeHIaRaIn manasorira ara: 5 (W .'” 4-pacm 2

Hypnassummmr nomu Ananason serapanap
Tyakun ywyraurn (4) [Keanniap

I an]gma HypJanum <0,0012 nm
a_) CHITCH HYypiapu ';: 1
6) Varpabunaga DARES

Py ManGan A, Mawiym Yoamra sra Gynca, B, €
pin B B, sa € €, apum cosstap xam xocnn 6yam

UpYRIKHAEE TYRpH aisKK 6Yitiab tapKamim KomyHn

B) Kyara ki punamran 12+380 v 3,2+100 3B KONYIID,  YYHKH EEy}‘nux Kyda KHYHK 1CIIHKIEp
r) Mndppaxmin 3804760 um 1,6:3258" I EPYFIHKHUHT  TYFPH  YH3HK  GYiina6 TAPKATHIIH
) Pamoryakummnap 760+10° nM=1 mm 1,2:107:1.6 o8 HEHTI KysaTiiam. Tcumxu-&ama KHYHK ﬁyf{tca. Gy
>1 MM = 7-10"'&& $ Wiynia karra 6ynams. Bymaii serianmra  Epyrmik

R T Wi Jelinam.

HPYUINK HYPIAPHHMHT  MYCTAKWIUIMK  KOHYHH  [IYHAQH
L Y Ky 6yiMaran Epysauk nypaapn 6up-6upu Gunan
yiup  Oup-Gupura  xamaknt Gepmaiimwiap.  Jlekun
VU YKTAHABE EPHTHATAHANTA olianH. By xonynaunr
i neboraosar oMl K6 GHp  BaKTHHHT  §3ula
l’*-m foMomtan Gup newra GyloMIapHH KYPHIIIM aliTim
i Mlyikw Gy Gylomnapnapian  Kaitub, HECOM  Kymra
Ui Epyriik nyparapn Gup-Gup.iapura Xanakut Gepmaiinn, ake
Wi yaphn Gup  naiition yaa Gapua  GyoMmiaapiu
N kY paiaran Gynap aamk.

VK HKKHT THHEK MYXHTOap SIIOImran yerapagan rranm
LY HKKHIA KaATIan Ba cMHTAH Hypiapra axpiiad. by
LY EpyRTHKHAHL KA rHIn B CHHIIT KOHYIIapH
IR,

2-§. TeoMeTpuK onmuKanmur acocwii KOHyHjapn

DU KaMMIE  saMomIa JlaH H K of
KyiiHjiamn 15pria acocuii xolf?mapnﬁ::z IBOM?WK
1 Epyr‘.rn-nmunr TYFPR YHIMK GYiinab Tapkamim Koy,
2 Epyrank nypaapusmme MYCTaKH/UTHK KOHYHH. AL
:. E,gmmxmmr KAiiTHIN KORYHH, '
- EPYFIHKHMHT  HKKH o
CHHHIL KOHYHH. ol M i
by kouyniap TYEPHCHJIa KHCKaua TyXTan6 Yrafink,
1. Epyrmk 6up xumcim MYXWIia  TVEpH ik G4
Tapkanaan. Cos Ba ApHM COSHHNI XOCI Gymmmm ym6y
:1c§0-rmu4p. Arap mimakMac BC xkuesing HyKTaBuii Epyku
A Epnamuna épuicak, y pakmia 6y tuuikmac xa{cﬁiﬂﬁat"y‘

oKpaa annk 6y m6 kypunaun (do-pacw ). QR AT Ryp. Kaiitnen, WD AT BYBTSIIER MR

Udrapacia yrkaswnan wopmat 6ap TekHCMKIA Eram,
SR i Gypuan @ kaintnim Sypuam o 1a TCHI, SIbHH
W (N pies). ; )
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by mwapr akar Epyrmk reknc CHpTTa (MHcol, I'
TywiHO  Kaifrannarya Gakapwiams. Arap 1oz TeKie
Gynnail 1osara Tymran EpyRmHk Teknc Kaitrmacian M “tf
counni6 kerami. Mana Gympait kaiitimna TapKoK Kl '
ey Kaiitnr einann.  Bynnaii  kaitnam vaGnans
yaparign (6-pacw).

HEpHeHKYadp Tomonra ara Gyoran Oypuakiap: =
O yayn o=¢/ Gynam.

PYVUIKHIIT UMD KOHYHH  KyHHIarnya tabpidiiana:
W iyp, nopman Ba cHHrad Hyp Gup  TeKMcIHKia Eraim.
I Oypiain cunycnnanr cunmm Gypuam cunycnra Gyaran
W Oepruran Mojuianap yayH yarapMacimp, seHM:

¥

% et sinalsinr=n,/n=n, | (1.17)
Bl = mmm MYXHTHHHD , GUpUENMH  MyxuTra nucGaran  onmbran
CHIMPHIT KYPCATIHYH JCHHIANN.
: Mysunmne - 6ynumkka  HucGartan  OMMHIAH  CHEAMPHIT
5 \ R i abeomoT  CHHAMPHIN KYpPCaTKHYH  ACHHIAN.
. 5-pacwm. o W MYAITIapHnT nHCOHil CHIIPHIN KYPCaTKHYH  YapHIHT

Ay W01 CMIIMPHIN KYPCATKAYIApH 11, Ba 11, OpPKaTH KyHWlardya
Epyruuksmnr kaiitum xonymmm ynunr i (LU

acockia ueGornam mymkun. Mapas Kitaii /KKy,
HyHQIMIU@A SCCH TYIKHH TyWICHH Ba Gy ryaKuHEHHD
Oyacin (7-pacm). i

1y =iln ) (1.18)
L d ra, CHIMpHUI KJpearKmu m T TEHr sceu
niadtHiKara EpyRaMK Hyp GHpop @ Oypuak octma
i Kpgmi Xomdca  KysaTwimmasn  Kapaitmk.  TaxpuGa
KH, TUIACTHHKA/lAH YHMKKAH HYD TYIIYBYHM Hypra rmapaiien
i Xaknkaran xam, (1.17) hopmyiang miacTHHKaHHHT HKKama
W cunran Hyp yayH Escak (8-pacm): :

=

sinedsinr=s/n; (k1 )
sinrs/sinaa=nn. (1.20)
7-paens (119 Ba (1.20) minr Moc TOMOHAAPHRN Y3apo Knaiitnpeak
i (sinadsinr) (sinru/sina)=(n/n,) (n/n,)=1 LE2T)
T (oD D sty ety sa[qﬁia Ab,- |,l.|":t‘=avuc1'|-p;gug1an MABIYMKH 7=, ¥ BAKEIA :
HYKIACHAan JICMCHTAp TYNKMH o Texluk Giutan Ta » sinag/sina,=1  éku o= (1.22)

OPATHFHIA (Y TYIKMH (DPOHTHHHET Golika ueru
t‘m_cuﬁ Viranya A nykragan TapKataérraH  Tyakun AK
Macothara TapKataim, uynkd KB=Vi wa AK'=ut. by i
HyKtagan pauyen AK' ra rewr 6yman APHM ailtanara
YPHIMaA TYIKAH (DPONTHHHAT SHIW Xonaty K'B HH
tpont Bakmmmr yrmmn Gunan AO iijuatim Gyiima
At OA tymiysan nyp, AQY sca kairrian nypmip. P

(122) tan KYpUHAIMKHE, SCCH HAPALIE! IIACIHHKALY TYIIYRYM
L IICTHHKALAH KEHHH TYNIMIN HYHATHIMIE Dapa Li1e] KOMaju,
WG Mabiym 6up AX wmacodara cwikmnivm. (1.17) au kylingariaa

I MYMKHH: :

4

nmsing=n.sinr. .

by uthosara OITHK HHBAPHANT MK JICHMIAI. AMA Utd XABOHHAT
AKB va AK'B yubypuakiap Gup-Gupnra 1enr, synkn yil " LI kYpearkiau Gupra em ief onnpam. Xaknkana oca
B4 BK kareriapu yiapo renr 6§16, THITOTERYSa MKkt P60 myeenm.yer., T=293 K 6:wana n,=1,000274 va KICTIBITST T
yayn ymymuimp. lemak a=a, RaRs 1 10kopa Gagn sTiiran ONTHKANIMHT  aCOCHI  KOHYHIEAPHIAH
S hpaKiIOnN . XQIMHCA APl TalKap SisHK 1 GV iMaran
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OINTUK. Kapatilap/ia, Suiu EpYFIHK JacTalapiyuir
Kyna karra Gyaran  EpymiMK  OKHMHIENT MOIAA
TALCHPH TAHTHIA XaM KY3aTHIHIH MYMKHH.

0 coct =m0y,  O¥ITAH | BaKEla
WL erin xoaucac 6yaMaiim Ba akar EpYRIHKHHHD
WU Ty R ra Kaiimann XogueacH Gyanajim.

i Komyiira acocau: sinas/sinr,=mfny r,=90° sin90°=1 y

L 4 3-§. Epyranknuur 1¥1a wara kaiiminn xoaucacy ; .
b SINA=SING,, =111,

_ Epyrmmcmnr ukkn syxar YErAPACH/AIN  CHHHIT K
KYPUHARHKH, KK MyXHTHHHI HHCOMil cHHEHpHII Ky
Kapa® cunum Gypuard Ty Gypuarman  karra

43 ]

o
YHT(I;L;};::H,;M- Sinefinrer.t S RN TYa Hura KARTHID  XO[Hcackian TypiH 0i1:1_mx
Epveinie wion ok 21y TEHITHKNG 1> O (0 (poimatanmiam  (aypGHinapna, 1epuckoniapna  sa
i i g TR DR SneT a0 i tamkapn Gy XomMca  MOMIANAPHAHI  CHIUPHII
Karra Myxuira yrca sing/sinr=nn,>1 6ymi6 Syman i LA AHKTAT Yy HIUIATHTA. ;
OKAHMHM “uKyM a6y Xon yuyH Tynmmn Gypuarnum K U\ (imara 42° gam karrapok Gypuak ot (@=45°)
cuHn Gypuam KuHMaTHjan KaTra Gy (o). b lypHis  TYIIMpCAK, |y X0aa 1Y HuTa  KaiTHI
ATAD HKKHI'H  MYXHTHMBU ONTUK 3TN K Wi kysatavis. [mmapan scaiad TV0a MUK KafTin
4KCHHYA (1,>n,) 6yiaca, y Baktna a<r Gyiaas, sLHH cHH i ana iy mapr Gaxapram (10a, 106-pacmiap).
TYWYBYH Hypra HucOaran Hopmamian V30K1z i ? s Sl
Oypuarmin oumpa Gopeak yHHHT Maniys GHp
Oyptarn 90° ra Tenr Gynamt Ba cHHtan YD WKKH MyxiT
GyiinaG rapkanam. Crsmt Gypaarn 90° ra Tenr Gyrams ‘ .
Oypuarnra uerapasuii ki mMuT Gypuak  meiiiam =L .
Tymmnr Gypuarmumn yupan karra KuitMatiapuga aca “J’P I _—lﬁ 2
MYXUTIAA CHHMACAaH Tynarmya GHpHIME  MyxuTra © Kaii
KO}IHC&I::! CPYFIHKHUHI Tyla HYKM KafTHIl XOAHUCACH Ji ) a) )
Hlysnaii kw6, Epyrmixamnr 1yna  mukn  Kadmam 10-pacw.
CPYFIHK I—!yp.‘]ap-l:l ONTHK 3HYWIHIM KaTTa MyXUTHaH Of ! i R AR,
KUHHK MyXuiTa yrianna sa Tymmun GypYardHiHr kuiivar « lupuckon Eprammna ep JSACHIALH OBBeK TIAPHIL YKy PANKAAI
ki Mt Gypuam kuitMatiian katia Giarania coump | {0 fapie Kysatamn Mymgnn (11-pacw). Ly va, L. mmsanap
- ' g W 11y Mera KaifTEI IpHBMATIapH. i
Yk XOJATIATH  MOJULAIADHHBE  CHHIAPHI - KYPUaTKHYHHH
A yiyH Xieaar Kniwgaran acGob - pebpaKTOMETpHIHL
WL i EpYEIIMKHIIT Ty 1A Ira KaiTHIn  XOEHCacHra
Wt PechpakToMerpita TEKUTMPHIAETIAN  CYIOK. MR TOMHHCH
Wi DEF npusmaiap ypracura ToMMadiam Ba Oy roMum iy
WAk e Clmoagd. By nipHsManap  CHHIHPHIL  KYPCaTKM4H
WG 172y 6Yaran nmnmanappan scairan. Counaran Epyeink
i A kippara tanvtana sa 6y nypiap AC mmia CYIOKIHK
WL Typan Gypuakiiap 0C TR TYTARILAp.

yg—aL csinn/n

IV[MAK  MKKH  MYXHT YerapacH  ydyi OXHpIM  miaprian

“

Ad

v
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11-pacm. 12-pacm.
('fylox;mxmmr CHHAMPHIN KYpcatkuuu si,<n,. ba
fo3ara  vcrapasnii  Gypuakjan  kuumk Oyaran
IYIINap  Ba  Hatkapa  cylokmikuan yru6.
é}mumumap. Jlekun Ganzn HYPIAD CYIOKIHK KATI
YPHAKNAH KaTTapoX Gypuax ocruna TyWajmnap
gpmmma 6y nypnap yuyn 113 MYra Kairtimm xoame
Y HYpitap okiGarnna BC kuppanan aHKaap (1
... T apybanunr kypum maiimorna (Gy Tpyba
My/mra Kyiunran) skxara coxa Xocun Gynamm, Ko|
CPYY, Taciia sca kopowsn. TpuaManap crcremacinm
Oup-6uprra nmcGaran AaHTHPHG, cunmur e
fpyﬁacmm}u' OKYIAp KHCMHAA KoAnaTHpiran i
;yumpmam Ba pecbpaktoMetpaam xapakarcis a
oan  WHHI - KHEMATH  XpcoGrapam. Haruxana
CHIUBPHIL KYpeaTkuyn Kyiuaari thopmyna Epramma

n,/n=sing

il =1 SNy,
PHSMAHMHT  CHHJIA y
Gy manmim cababin ﬁﬁmﬁi%a&mﬂg I.'h H
OPKIH YRR NapaxaiaHamKH, Bepryiian Keiimn Y
PAKAMINK anuKIHK Gunan Tomaam., L
.Cymromnumar CHHAMPHIN  K§pcatkuun  yaum 1|y
Gormk.  Wynany Yy pedpakromerp i’i—p}iaMH;la n
CYIOKIHKHIHE TosaTHimAn G MYMKHH. Arap apmfm,'
6y.1ca, Gy oprrvanim CHHIIMPHINT Ky peaTkKuumim §.l !
ROHICHIDAMSCHIT annKant MymKmy, :

BRALIAL

16

T AT T

U Tostara ahoKoH eI,
01 UpYHIKHIMHE Y3YH Ba HYFOH Ty

L

M

i 1Yl |ura KaRTHIE  XOMHMCacHaan @ﬁma}g{ﬁ
QUNCII BA OKMCM  TACBHPHHH Y30K Macocbara ysaTHur

4-§. Epyramknunr yTkasruuiaph

L L
y MUKCL YUyH CpYRIMK YTKa3IHWIapH XHiMaT KiTamd.
AP MErHYKa Ba GyKiaHarad Tojia makiMra
A, CHIIpIIL KY peaTKHYH KHYUKPOK Gynran () KoOHK Ba
) KYpeaTKIgE  KATTapoK GYraH () Mari3 KHCMlapiad
W, Epyrnx jreasrmunapaia EpyRIMK HYpAapH Tolla
(\ uerapapnii  Gypuakman  Karrapox OypYak  octina
PyrimKHBnr ana yHai 'rymlmmnnammacm;au TONA
i MUKH F03aCHaH EPYFTHKHHHE TYad WYKH KaHTHITH
BN Wi ToNara TymIraH EPYFTHK YHWHI OXHPHIAH MKW,
Gy yayn xam ymGy TonanapiaH EpHTHIMIE  KHAUH
ol EprTiiyia holinaiaHIaIHI.
Wikinra kapal  Tonanap  TYpaH  Xua

6ynam  (13a.6.6-

L3

VA

a)

8)

13-pacm.
AMKinT Tapkam  iiymamamk GyinaG  jwametp

i roaara okon Jgeidnamm (14-pacw).

JMKIMIT  TapKandim  AyHa I onmb

AMaMeTpH

rpu tora (15-pacm) Gyitnal
W Kapaiimis, (Papas KHAAMTHKKK, EPYRIHK HypH Hyron
Wi Mapkasuii Yua ncGaran @ Gypuak Xocun kw6 Tona
TyHe.

L
TEIXXXES

14-pacm. 15-pacM,....—smeem
p BUETICTEKA

Byx. THI # JT

Ne g 33
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O

Onatia ronanmur maky

KHCMH K11 Marzy 1y n . ) '
M gan 900 uM raua 6yiran CHekTp obnactu . ‘I‘ { Qi POPOBTET RS ACOCJIAPH.
tmmtian  scanca,  ymaur TAUKE Ko s@!a)“ 8.8, doromeTpuK KaTTaaMKAAp

Acananm. -
Hamixana rona wimga 1yna maxu KaifTii Xy " a) Epyramk okumu

WKt GUPIMIT MY YTran SHeprHs MHKIOpHIa
aetvrams. Epysmk 1inkumn Myxumia Tapkanap
; ; by I A Gnpra MasiyM  SHeprua Tapkara.  Epyrmik
A=nsing, =n cosa, =”1m'=m 3 TUPKWIYBUM Iy SHEPIHAHM XapaKTepiIall YuyH
Arap tonara TYOUAH Epymnak  mmven Lol W rymynmach kapuriam, Wynnai kiom6 Geprmran
UMKAHTaH  EDYRINK  MArencn B fmumm HuIla YTran EpYRIAK IHCPIMACH MHKJIOPHIa
YTKasyBuanmnk KoathunmenTH ol el XyutH SHepid  OKHMHIEK EpyRIiK
aHTIIaNH. AR Ol ¢ o] wiriiapia yodam mymkun (Br). Jlekwn kynm xomn-
T= 1.1 1", v ) I OKIMUIT JIOMEHIApHA Ydann ofar Tycm mpps_mé
§ U BA M30TPON  MYXMTAarH H ManGa
wﬁﬁkﬁ“”{“ 7013 KOGUFHHIHT THHIIIHIUTA. KOG W wopaivmnk.  (Hykrasmi  man6a i ManGajian
KAHTAPHIN XapakTepura Gormk, ! nykrarada 6yaran Macoha R MaHGAHMHT YiaaMy r
A hurin Gyaran manGanapra aimnam R>>r). Epyemix
{‘ AOJUL HyKTaBdid MaHOajlaH YHKYBUHM TYFPU HH3IHKTap
PRI Ba HYKTaBuil  mManbajian  H30TPONI  MyXHT/IA
1Yk cupri ceprk Gynamm.
|l 0N ¢ BAKY J@BOMMJA YTAIMraH EPYETHK SHEPrus
W (AWl nncbar do w3a opkamM  Viauiran  EpyenMk
L URiMira Tenr 6ymami. do osagad yrran sHeprua d€)
K verapacupa Tapkanami. by cbazosmii  Gypuak
i Ryfarra TeHmHp:
dQ=(dotr)cosp (2.1)
| KoHyC YKk Ouitan do 103ara yTKasHIraH TAlnkH THK
' Yprracitarn Oypuak, r uykrapdii Manbatan do 1w3araua
Mot (16-pacm). d€Y dasosnii Gypuakna Tapkanaérran
SEpIE OKHME Mabiym Oyaca, Gepriran HykraBui manGa
W KaMMa iyHamai 6Yimga Tapkaiaérran EpyRIHK OKMMH
MR MYMKHIT:

s 22)

T



000 0 0 -

(2.2) Tenrmmkia MHT i
Pl CrpaLIalll HYKTasHii M4 T = "
HXTHCPHH  EnHK  cupr  Gyiinua aai’a:ura oLl Ml xome kypaiinnk. (bapas Kunaiiuk, EpyriHk

acbobnap  (kys, otoanmapar, dorosnene. m. i Yrwmmrea Gormk, 6yncun. Kyr6 koopanar

HHTEID@I  EPYFIHK  OKMMHHH  Kaiin { (poiiaranamirs,  Hykrapuii  Epywmix  manban
- MULIAITH, e : W Gonrn xoianrmepraran 6yncnn. Vo xoiia Manba

: ; Wi By O Jlad 7 rasa YarapyBaH ¢ KeHITIHK Ba
¢ 6) Epymux Ky4u o 0V apuniran 6 ysyRimk _61ma.ﬂ XapakTepliaHanm.

awian pasobiii Gypuak Gupmmrira Upyrink Kyun KyiiHnariaa annakianams: 1=1(6. @)

OKHMH KaTTaTHIHHH am?i!iuam sapypati TYTZ:‘::H: il (pacmaa r=1 neb onuaran).

erar oGapun HyKrabmit EpyrrKmT MaGa Yy B iQesing dp 46 (2.6)
PoToMETpHK KarramiK ryumymac xupimiiay L Jo=1(6.0) dO (27)

v PYFPIMK “Ky4n ne6, HyKTaBumit manGa To gy § j

wqazn Gupmrina gypnaﬂ'mpn_nam épyrnx o yiyn el
Arap d€) dpasosnii Gypuakna d Epyrmuk oxumm Hypi " i
éy?ﬁmam.ﬁepmm fiyHamman  Epyrmk Kyan Ul -‘[dé‘_‘[! (0.p)singde (2.8)

I=d®/dQ ! g
MyMii i i g PR Ky'in diynarmapysas @ sa @ Gypuaknapra Gormmk
épyﬁ?:’ux ‘mxgﬂamégamﬁz Wﬁ‘m Hpacae SN i ﬂuz;uﬁ, @ 1B xucobnam MyMKHH.
Manbamap peiimnamn.  Ara s DYl Aoy ‘ xoa arap manba usorpon 6yica, (I( 6, @)=I,=const)
Gynmaca, Gynmaii Maﬂﬁajlgpracl ],,m[;,mg;m y L Oy,
Msorpormk épyrnmk ManGanapn SO D AP (hopmynatad  KYpHHaTHKH, H30TpOn ManGa  XOCHT
KyHUfarasa aHu K aHam: Yayn dQ=4z, 656 & UpyiIMK OKMMH MaHGAHMHI EpyRIMK Kydura Gowmk Gynap
I=®/d s 3 AMMO KeDaKaH - MaiTIapAa HypaaHuml  KyBBaTHiH
. i, Epyriik Kyuddn Gup  fiyHanMuyia | Kydai THpHL
W By npoxextopiap Mucon 6yna omamm. by acbGobnap
‘ KYuyrap  Eppamwta  EpYFIMK  OKMMHHHHI  KaiTta
DI HATHRACHAA IIPOXKEKTOP YKH HyHATHIIAAA EpyFIHK
i, Gotnka fiyHaiMnuiapia sca Oy KarTaiMk HOMA TeHr

i
“
by

] ; B) PaBmanauk

i L KOpIa KYpuD YTamkke, Geprirad HyHamiya HyKraBii
] H‘ MiHGan Hypians épyrimx Kyun Guian Xapakrepiatai.
W Yimamra ora Bysman ManGaHHHI AHA  UIyHra  YXiaim
WK ICpicTiKacH  cudbatiia  Kypuhaiian  w3a  Gupaurian
LU i'lyllil.ﬁllllll‘.ﬁ)“ﬂlilla‘dﬂ thasosnit Gypuakia HypiaHTHpactian
K ORHMI - PABITAHARK TYINYHYACH KHPHTHNATH,

21
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Gy ci;r:a:{mdng?ia Gijsmm YA SR ReildldQ2d o (2.11)

d® xyipara mm?qmam i i (2.10) popmyna GunaH MOC TYWITAHTHTH  YdyH
: : UUVEIIK OKIMIHHT PABIIAITHTE XaM JeRmIagu.
d‘p:B,deot‘osg it

& Fy CPAa  aXpatHiran EpyrmuK  jacracm ;all 1 Epurysuanmk
ﬁygm‘almﬂmf [ THK MK ypracupari Gypuak | i ManGannnr Gepiiiran. Hysanuiga amac, Gasiky

"WNaHran By, myranocH6ink  kosummenth 650, N Grutan mi Ky pamus.

i PYBHH 103aHH xapaktepnaiinn Ba @ Gypy W MG e Gup KaTTatHK - EpUTYBYABINK Guan
Oynam. By kospdmmentra o AyHaTImIAT 1030 i, Epu’mmam‘mx Gapua iiynamuuap 6yiuua 103a
Acinama Ba (2.9) ra acocan Kyimartua mmam;:- 8 YARITHPIITAN TYAHK EPYEIHK OKHMI KATTAlMIK

B A I, e L e A oy
N g, i e b ' §=ddldo (2.12)
W b Epyrik okumit dQ=2r KuCMOBHE Gypuak waHIa
: I Y pIAITIPHIAIMTaH EPYFITHK ORBMMIP.
SR P : . WAIIK WA PABLIARNMK  §3ap0  aloKalop OTOMETPHK
‘‘‘‘‘‘‘ - WU Ala 1y KaTramiiap Ypracuiari GOFNAHHIIHA
: A (29) copmynanan do 103a  TOMOHHJAH  XaMmMa
A Vil HypiaHajran EpyRIMK OKHMIHE aHHK/IAHMEAS,
y 18-pacm. ¢ Wi (26) mu snruGopra onrad xonna (2.9) na ¢ Gylinaa 0
Hevax, Geprnran #ynanmmarn PaBIIAHIHK 11y ! W i @ Gyitnaa 0 an 27 Taua METErPALIAIT JTO3HM.

4

KYpHHanuran 03 Gupanmnan  dQ %, 3 »‘l v " 1%
jibaarupamitast Epyrk owmn i [dutt 10 | sinpeospdp = 271 | B, sing-cospdp (2.13)
PUBIH CHPTHHHT KYDHHAHTAH 103acH 166 11y, ol L o ¢
d’f:r HHUHI 1acTa yKura HepHeHInKyIap I?S'meugiw Eon W vomMoan do oszanad nypradtdpanamaran 6y Epyrimk
k e IR IAK. OPKATH KYWHIATHYA aHWK/Ta MYyMKHH:
L = 2.14)
o e etos p ~ do=Sdo e ( 4
g’;aﬂﬁa PABINAHTHIN Typi ﬁyﬂﬂﬂn:;.ﬂapua - 1) wa (2 1) 1 conmurripnl Kyiiniarm HaTHKara KejlaMms:
xonna aH; A R e ; o
Fi i HYPTIaHHLI KyBBAaTH fieMak, MaHGanuur - 2,,] B_cosq-singdp ; (2.15)
P OYPHArMHHHT  KOcHIyCHIa Gormk.  Hypnammn v : :

Oypuakka asa mrymaii Gormkinara I ;
Ama 1y xouywra 6yitcunysun MaH6arapra aca J1

1 NGt yayn Bg=B, jieMak; |
JICHIITAM,

Jlexun - Gavm  Epyrmk marbanapu  (Kyéu, S =2n8 I cosg - singdp = 788 (2.16)
KHCMIAp BA. X.K.) yuyn B, Kysatum i i ! W 4
AbHU B ,=B=const. i Hysamprs. ot Mo Cprypiaiiink ST pasiianimg 8 Gnait ‘_(?j-lﬁ)

Spruposun w3a PABINAHIAIY TYIIYHYacH Epyrnnk o s

HHTEHCHIIMIY TYLIYHYacH GHiaH Moc TyIIaja:

SRR e




1) Epumuaranmmg

Bupop Gup w3ara &
¢ [d TYIYBYH EpYFiHK OKHMMHN XapakTenia
3{/‘:4%1{! fnpim?imwmx TyiyrsacHaan ofpananmnam, Ep?apmnra?;;ﬂ :
pHTHIaé AN CHPTIA THK TYUTYBYH EDYIIHK OKMMH dD HuMT 11y
CHPT 1031 do ra Gyaran nucbamm Gran Yngananu:
o E=d®ld o
2 thopmynara acocan HYKTaBHI{ M &
: Popm 3 anGanuar Epunairan :
g.}-ll{l?;:{ﬂ:[&ﬂﬂ. Mapaz kpnaivmk, HYKTaBHIi Mauﬁamafﬁ Tapmﬁ::
'pyrd OKHMH XaMMa TOMOHTa TEKHC TapKaucHH, y xonia (2.17)
TH da:ldﬂ pa dQ=(dolr’)cosp Tenrmimapﬁu xucobra
XoJla Cacak Kyluparvra ara 6y/1amis gl
E=d®/do=Icosplr’ (2.18)

By epra ¢ cuprra y

P YTKa3WIraH TaulkH THK YHM3HK Ba &
2 p : EpyFu
epmm Hy};wmrim Ypracuuaru Gypuakmup. (2.18) thopmynara Ecygca:
'xocm{ycura iyigfm&?ué éﬁgngmr el gl

1 HOC YaHO, HyKTaBHi 6
Eputanaérran jo3araua Gyaran macoda xBanpyK aTHI Nﬁi"{) a.Tuan a
MyTaHOCHOHp, iy

6-§. Moromerpuk mmpunnr Vn4or 6upimknapu

Xankapo yiron 6 a &
MPIIHKTAp THIAMARA EPYIIHK Kyaunn 6
cHhaTHIa  Kakjena (Kn) kabyn xuwinnran. Ka.lm&}r’::a -l 6;119';!;1;:

HYPAATTHY  cupTHREHT  1/600000
. e M 03acHIad 1w
;“;l:ﬁ::::&nﬂp Ajmama  P<101325 [ ﬁocnﬁmma;i
KOTHII  TeMIieparypachra
“}’Pﬂ;EHTHpmaé‘rmu e g P ry;; TEHI'  TemIleparypaia
onmran - Gapua  choTom g
KaTTaHKIap/mp. CTPMK  KalTaMKlap  xochiaeuii

- ‘i:al:ﬂl ch:Ic_l.El tbop-r'wynam =1 K1, dQ=1 crepanman (crp)
i f;m KYNCAK, EpYFIMK OKHMMHMHI §iaon Supmarunn
aHnKaiMus: Xankapo Virdos Gupnnkinap chéremac:ma

(CH)
o | momen=1 ku-1 erp.
“wriiglf:lm‘mu:mk yimaon - Gupanri XAMKApo  YimoB  Gupaukiap
aCia dlokemup (k). 1 K . auyHnaii EPUTHIrAHTHKKH

CUpTHUHE Xap 6up Mmerp K
Bafpatura | a1 3
TakcumaHran Epyrmnk oxumi 1?15:11(;4' ey

ERNERHRHEA T

; ! 1 k=1 amiv’, ik
Epnrypuannuk xav mokemapia yadasand. Papmammik Hor
napia (Hr) jmdanams. ; il
L=l kit
Kyn xopapma  OTOMETPHK  KaTTAIMKIapHi  SHCpreTik
GupiHKIapaa yuam japypatd Tyrwiand. Bymmr yuyn Epyrmik
OKMMHJIAH  SHEpreTHK oKMMra  yruur  Kugosup.  PoTomerpuk
KATTATHKIAp ypracujar Mabiym MynocaGatnapnan coiizanani®
SHEPTETHK  YIMOB 'ﬁ‘MPJIHKJIapHH anHKiam Mymrud. By Xomwiapia
CH cricreMachyari EpyRTHK OKHMH
Br/crp=X/c-cp
Pasrraniik
B/’ -crp=XK/c-crpm’
EpUTHITAHINK Ba EPUTYBYAHIMK Briv=XK/cwm® Grnan Yirdana.
Tyaxun ysywmm A=555 uv Gjmran Epyrmakeunr | momen
épyrmk oxpvura 0,0016 Br renr Oymran KyBBal MOC Ky,
SBHH!

1 momen (A=555 HM)=‘0_,0016 Br (2.19)

1 Br (A=555 1m)=650 M (2.20)

K¥wra KypuHajmran coXalard MXTHEDHH TYJIKHH Y3YHIHMKIATH
épyrmk  Kyan (2.19) Ba (2.20) ra  yxmain MyHocabaTiiapHn
aHMKIam@a KYpURHMI (ydkingen V; an dofinarannm kepak (19-
pacMm).

Vi=®( ) D) @0
M=0,0016  Briam  Karraidk
EpYFIMKHHHT MHHHMAl MCXaHHK
IKBUBAICHTH  JICHANAm, YYyHKH
A=555 um pan Gomka XamMma 5
TYIKMH y3yHiKIapHia | moven

1.0

OKHMHTA MOC KeIlyBuM EpyrIMK o
KyBBaTH 0,0016 Br  nan 400 = 3z
Karraamp. :
19-pacm.
25




111 BOB. EPYFTHKHHHT DIEKTPOMATHHUT HA3APHSICH

7-§. Epyrmuknunr IEKTPOMArHuT TabHarTH, siccu Ba cipepuk
SICKTPOMATHHT TYIKHHIap

XIX acpuunr HKKWHYH Spyifia murmas onavm XK. K. Makcpe
HICKTP Ba MAHNT MafIOHNAPH KONYHIapHHH YYKYP TaxJIHI Kuimb;
CPYFIMKHHHP  2NICKTPOMATHHT HatapHACHHN Apatii Ba V3 Homm
Gwra[:: ATATAMrAH TCHIIAMANAPHH Takmgd a1,

HP KHNCIH H30TPON MyXHT Makceen
K 1 Tel
KYHHlar Ky pUHUIITa ora. i, s HT

otf A

ey e (3.1)
i EE

ity (3.2)
divE =0

i (3.3)
divH =0 (34)

€ Ba 4 MYXHTHHHT IeKTP Ba  Maruur KHPHTYBYAHIIHTY, ¢
HIEKTPOMATHHT TYIKMHHURT G umKknam e, £ sa /7 am-:x'i"p
:eaﬂrrm MalJioH xy-mﬁaﬂramux BekTopiapH (3.1) ea (3.4)
pra  acocijaHH
i KyHHam XYAOCalapHy  YMKapuin
1. Xap xampait Bakr 6upmary nunpa § i
G YarapyB4aH aieKTp Maiijon
arpothuna yiopmasadran y3rapysyaHn MarHMT MailloHH XocHi Gynam
Ba akcnwda. Mlymuar Guiaan Gupramikaa 6y maiitonnap IEKTPHK
Ba MAITMT KHPUTYBYAH/IMKIIADH & Ba 6yaran myxpTna
=
F=—
7 (3.5)
TeIMK Gunan tTapkanamm.
2. E pa A mexropaap ¥i3a ¥
Ba ; PO nepoeHanKynsap 6yaH6, Mai
TAPKATHIL HYHATHIIMrA Xan OpTOraHa/IHp. R, R o HEM
g BLHV g Y iy
bHH  2JICKTPOMArHUT Ty ¥ y
o poi TYNKHIIEAPH - KYRIATAHT Ty IKMIIapaan
3. 8 E,.H BEKTOPIAPH  §HI' BHHTIH  CHCTGMaHH  XOCHN
m:u;m,uu.uap. Bowkaya tuupiﬁ aiflraHna arap kysarmm § HYHaHOH
Gyiinta (mjfﬁ &)plg_:ca £ Bektopaunr H BEKTOPH TOMOH KHYMK
Gypuax 6yilmia itjuammm  coar CTPE/IKACH HYHATHIIMIG Moc
Tymam (20-pacm).
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20-pacwm.
4. Xapakatnarm fccH MOHOXPOMATHK TyinkHuaa E  Ba H
nektopiapi 6up xui dasana rebpanamuiap. Oxkopuaa kentupriran
(3.2) renrnamanu BakT Oyinua madipepenimanmiab  Kyiiara

lld')(‘u [aHA XOCHT1 KHIaMH3:

SH _cF '
f— ==
G L 36)
ﬁ =——rork
a "

OynraHn yayH

—irﬂtq'ﬂfﬁ:%if (3.7)
Gynamn.

rotrotE=graddivE-AE Ba divE=0 sKkawmraam xpcobra ot
KyitHJ[arH HATHKAHH XOCHT KHIaMH3:

= gud’E ’
AR SS00 S i B
il ay A0l
i s a° +{-,u: +(-,: i ; . ¥
y epna & a7t a [lanmac  oneparopu. Xymw

mynHariek  (3.1) renrnamann  Bakr Gyiivua  muddpepenumania
KYHHJIAMHE XOCHT KIIaMH3: ?
: — g iH
Wi g (3.9)

(3.8) Ba (3.9) ucpoganap TYIKMH TEHITIAMACHIT XapakTephaiiym, Gy
reHr iaManiap 6rnan npotataHagiran TYAKHH Texun (3.5) Tenrmk
Onman annranamd. (3.8) Ba (3.9) TeHIMAaMATaDHHHI EUHMH MOC
paBHITNA:
oty (31“) o

E=1,e

27
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4 ﬁzﬁoeilan-tri
by epna ¥ =2a4 VICKTPOMAarHUT TYIKHH COHM,
HACTOTACH TYIKHH BeKTOPH F HuHT jiy ik i
ua AT, T i
HyHanum 6HnaH  moe TyLuajm. (3.133]) Ba (3 e
XdpaKariard  MOHOXPOMAaTHK TY/AKHHHE X : i
) aKTe
Temgamanapra TYJIKHH TeHlaManapy Jxeﬁ!ma.?:i i
rap L' sa H pekropmap FaPMOHIK :
rap | KOHYH acocHjia Taj o
6qyanan TYJKHHra MOHOXPOMATHK TYAKMH jefiMnany. (3.[;'0?1
(3.11) TeHLIaMatapnan £ pa A xuinatiapumi (3 3) Ba (3.4) :
KYiiHO KyHHiarm Hatnkany xocmn KHJIaMH3: : -
diVE = (VE) = ~i(kE) = 0
il = (V) = ~ikiT) = 0

: rotlf = (VH) = ~i(kid) = igai / o
EKH
[kH ) = zooki / ¢ (3.16)
[kE] = pco [ e (3.17)

(3.16) Ba_(3..17) 4 acocan SCCH MOHOXpOMaTHE TynKuHmapna £ pa
H B%xmpn_ap OPTOrohan SHHK §3apo HepreHauKy1ap 6ynam
- uc(‘:;nﬁ BCKTOpIapHuHI crincbasmiry (Gup asana TeOpanmim1)
Al Y9YH sccH THIKHH Y Ky Gyimmaa rapkanam jie6
c[iapa3 Kilahauk. by xoana wkopuna Gaén stwran snek Mani
TYAKHHNMHI XOccacHra acocan E pa H BEKTOpiIap z Ba'l‘[.:ﬂ: .
Moc pasiiyta 21-pacvpa kypearniranex ii)"ﬂanrall{) g"n' Sia
_(3.1) B (32) TEHITIAMATApHU o
KyHuiamya Esnm Mymgnm,

&, updl
i (3.18)
f”’, a8k,
8 T (3.19)

(3.18) b v Giinua pa (319 1m0 1

Gyiiuda mdbepentmasiac Kylinarn
TEHRTAMAHH XOCH KiramMna:

21-pacm.
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el A e
@ T g gh (3.20)
(1.20) Tenrmama Kyiinuard eyumra sra:
E_(y.1)= E, expi(at - ky)+ E,, expi(r + ky) [3:21)

(3.21) HuHr  OHpHHYM KHCMI .y YEKAHEHD MycOaT TOMOHMJA,
UKKIHYY  KHCMH  9ca MalHi  TOMOHRJA TApKATYBYH TYIKHHHE
NAPAKTCPIIARAM. Y ¥Knur MychaT TomMomiIa TapKamyBud TYJIKHHHNA
Kapaiank.

E(pit) = By, expi(ot - ky) (3.22)

& k&E. 1 B A E
Lo Tl el L R (3.23)
o w & 9 a LA &

v;,é';’ =,,rg% (3.24)

(3.24) ‘ucpopann Ba'.lrr.:ﬁj"ﬁma_'mrrcrpmam HaTHKACH/A KYIHArd
nhofann XOCHIT KHIaMH3:

.J;'.:I?,.(y,l) = JEE (w,1) + const (3.25)
DICKTPONMHAMHK  XOAMCAIApAA  fIOMMHIT MaijloH  axamusTra  ara
avacTumi Tydaitma (3.25) renramana const=0 e oI MYMKHH.
Harmxapa: :

JuH (1) =eE.(31) (3.26)
llemak, H(wr) Ba E(vt) tasoHHHr xap Kanmaii nykracupa Oup
BaKIga MakcHMan Ba OHp BaKIla MHHHMAN KMdMariapra oara
Gynanm, sead ynap (akar gasona amac, Ganki Bakr Gyiuda xam
cuiipas TebpaHagHnap.

8-§. DIeKTPOMATHUT TYIKHH 3HEPTUACH

DACKTPOMATHAT TYIKMH TapKanramia Y GriaaH Gupraivkia
SUCPTHSANM KaM  KYUHpa.  DAEKTPOMArHMT TYJAKHH  1OMOHMAAN
KYUHPHAAIAIAH  SHEPIMAIA  AHMKTauya  xakM Gupamrira  ryrpu
KeayBud Heprid GWian Wi KYpHiam. DACKTPOMAIHWT MaHIoN
SUEPIUSCHHANE SHUIHI K (XakM GHpiurira 19rpn KeJAyBdu sHepria
MHKJIOPH) KyiTHariia anikiaHanm:

W=l | 8n+ ul® 187 327
(3.26) un xucobra oacak (3.27) Hu
W =e" Y=y’ dn (3.28)

|

R




___ LT

K Sfpl»;ﬂmua €300 MyMKHH. :
MIEKTPOMATHHT TYIKHHAAD TOMOH Kydup I

HH SHEPIHs OKHMHHHHLP 3:01:131: opmuzg;ai;{;mm | s
By KATTAIMK COH KHXatnan BakT Gupimiry HUMIa 1032 6 'r it
OKHM HYHaMIIHra THK 4H3nk KYMHDHIZIMran oHeprus mu '
TCHDMP. DHepris oxmmm SHUIMIHHHNT BekTopH 6 nﬁmmop[
pyc QIHMH H.A. ¥mos (1874 i.) TOMOHRIAN anacr:g: 'rj"l'
Z:yn KHpHTHITaH oii. - Keitumyamik 1884 i HIYHra
KTOp 3/TeKTpoMarimnT TYAKHEIap yayn (S) Tloirrmmr TOMOHHJ
kuputiran. 1y caGa6ma SHEPIHA OKHMH 3HWIHIH BCKTOpH 0j1a

Ymos-Tloiitiar ~ Bexr i
Bl BEKTOPH. JieHunai. - DiekTpoMarauT Hazapis

9-§. DIEKTPOMATHHT TYIKHHHMHT
da3asnii Ba rpyNNaBHil Texmrn
a) Mazapuil TEVIHK,
Lip  AKEHCAH  MyXMTAA & YKHHHHD MycGar  idyHamHIIAN
JIUIYBYH SCCH MOHOXpOMATHK EpYFIUK TYIKHHHHN KapaiiHk:
E = E,expi(wr—kx) = E, expio(l ~ kx/w) = (3.33)
=i expiet =T,/ 1) = E expio(l - x/ ) s
i
) epa 9=c/Je. Bup xu1 azana teGpanatrran  cupriap
I iMacH KJHHAAIY KyYPHHHINEA STamp: O | ¥
3 ) i ‘ (1 —x/ &)= const / (3.34), :
3 i i (3.29) W | Jku itysamamm Gyiida TAPKATYBUH TYIKHH CHPTHIMHT CHTKIUL
BeKTOpu E Ba f1 pexroprapmmmr xofin : 1 L ]
7 amum e rHra
;’;mezlmeﬂmfx‘%&{mﬁ, H30TPOTl MYXHT/IA ¥ TYJIKMH ancp;{:;;}m
: YEITHK i i r i
Srurs % \ EpyF. HYPHHUHT .'rapxa;mm WY HATHITHERE
Manmymin WIEKTPOMATHHT TV,
‘ TYJIKHH = OPTOTOHAUMK (E
e oramp, Gynu xucobra onu6  Ymos-Moimanr ae(mlgl) i
liyHamam 6¥ima 5° Gupnnk BEKTODHHH  KHPHTHG Kyfingarnsy

WM Kylinarnya aH K TaHam:
G=dxdr i (3.35)
’»Mmla wynpai Gup xun dazaga reGpanaérran CHPTHHHT CHIIKMIL
Jeunura chasa TEVIAMA Jleiimnam, e fis s
~ TyixEH paACHHHHE TYAKHH COMH OpKajmi Hpojaianuivan
poiiiananiG hasa TERTHIMHA AHHKTAN YIyH Kyiu1ard QopMysaHs
 AOCIUT KHITHITE MYMKHH: pitee Al g ot L
W Xt —kx = const % z (3.36)

(1.36) un t Gyitnua micpepermmaniab Kyinarn uoiaHn XOCH

& C -
§=—FfR.5 =L GEge
& ar 4x VeE’S (3.30) KIIaMIs:
g 9, = dv/dt =ik =AIT (3.37)
S=‘§|=&\/EE’ (3.31) Oxupri ndojajgan  KypHHaIMKH, MOHOXpoMardK TYJIKMH hakar
(3.28) Ba (3.31) nan Y pHHAIKY: i Ourra asa Tenmurm Onyan xapakTep/ianap sgau. ; i g
e L e ‘ 6) il TeXMK
b'y . ‘&mg_'g'” g (3'32). Anloxua aromiap Bax?:;:‘::qa YEKCH3 ﬁfm‘aﬂ MOHOXpOMATHK
Cpla ¢ aueprus v T ; f 0 OMIIE Y XPp
OKHMHHHHD mc‘?nunim g;p;i:::l : "m, (3.32) ra acocan sneprus IYAKMH  HyprantHpMaciad,  Oaikd  EpymiHK  MMITYIBCIAPHHI
TEWIHIHIA HCPIUA 3UUTHIHHHHD xﬁmgmm? h?y“m}ﬂ“ﬂff TapKamHI jyprawmpa.  Xap Gup  EpyRIMK  MMAympewnu  Af=f—f, BaKr
. DHeprus  okump SHWIHIMHHHD kair“?:pmxmu mmw OpATHFHIA JIABOM ITYBYH MOHOXPOMATHK Tyakun G6ynarn je6 xapam
YIAPHIM  TYhAinM  yinkr  pakr 637-;;"“;“& SR RAT i e o Mymkii  (22-pacm).  EpyRiuK  TYAKHHIQDUHHHI  MOHOXpOMaiHK
AHMITAIL aMalinii axamuaTra sragip By karra; Ypraua  KuwiMathHn OMACHHIH  ACOCAH  MOHOXPOMATHK TYIKMHHuur ynaumdim  Grian
1'37-‘!011-! HHTEHCHBIMIN Jiciiniam Ba"cor[ KHXi 'THKKBI g—“eﬂmoumm ryiyETHpiaid. Yekim UMy bCIHapHA TYpImE qacrtora amitiMTyia
atnat | Gobnarn (1.11) pa hazatn rapvonuk rebpandiuiap iMvmmcntan  nGopat e

thopmyna Epramiia annknaiam,

Kapaii  MymKmil.  MMIWIBC  MIKAH, YHH  [apMOHMK  TAIUKHI
JTYBUUITAPHHMHT  HACTOTACH, AMIUIHTYlacH Ba  hasacH  OpKaid
AHMKTAHAH.
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Arap Gy ramkin
ITYBYHIAD  TewHIH
Gup xmr Gymca, y
XoNta  ynapuunr ta-

(BABUM  myHocabar-
JIApH. ysrapMaiii. By
X0l MMITYThCHHHT
CHILKHIT TEVIHTH YHH
FapMOHHK  Tamgmn
STYBYHIADHHUHT Te3-

A=ty 1,

e

22-pacm.

HYPH TapKajica, y BaKTia Typam xivn T4 Y3y
EPYRIMK mypnapn mucnepcuacu aitody & g

TPYFIAKHEHT  Iypyxmii
S:pmn"au CPYFIMK MMITYJIECH Hacroranapu o, > w,
AMILTHTYaTapy TeHD TYAKMHAApAAH HGopar ne6 Kapaimmk.
E =£, cos(ayr ~ k,x) (3.39)
' £, = E, cos(w,! ~ k,x) (3.40)
Y €pha @, = o, +w,, @, = @, - 56 ki=k,+8 ky=k -
PYFTHK HMITYTHCH 11Ty TYIKHHIap ﬁumﬂchrma:i :{G;parmm b
E=F +E, :E,,cns(m,l—k,x)+En cos(w,f -k, x) = e
= 2E, cos( tdw ~ xok Ysin( @yl = ko x) :

Jlemax,
E =2F, cos(tdw - X8k ) sinaw,r —ksx) (3.41)
ZEDCGS(IJ(U—.\’&')=.4 '-{ o5
1e6 oncak S
E = Asin(w,r - k,x
S SIN(@, 1~k x) (3.43)

3 4L

i m:) y::p: Hehosana A Baxr 6yitnya Momyanran ABHH CCKHI-acT:

YEmpyEy aMNIHTYNA  6§aub, YHHHr Makcrman Kuiimar 1
MU TCRIMIH rypyxuit Tesimkmmp e
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IUynaii ka6, TYpyXuil TEXIHK MOHOXPOMATHK CEpyrink
1§ IKHIVIADH MAKCHMAI! aMIUTHTYIACHHIHI CHILKIII TETHITHN, AbHI
JUPKAIYBHH  AMIYTRC  SHEPTHACHHMAI  KY4HII  TeXIHIHI
AApUKTEpIAIH .

Jlemak, TypyxHil TEVIMK aMIUTHTYJanuHT BaKr Oyiinda ponmumi
KOUIHIN IAPTHAAH TOTIHIANH. : ‘

A = 2k cos(tdw — xdk ) = const

Oxiprin uogann sakT Gyiinga mdpepenumraniacak
dtée — x& =0

Exn 180 — xSk = cons! .

(3.44)
I'ypyxuii Te3THK
U =dxldt = ! & =deldk (345)

['ypyxuit Tewmk Gutan dajapuil TENHK Ypracuiaii GoFTaHNIIHT
KyitiIandya TOMAIT MyMKHH.
U =dw | dk = d(Vk)dk (3.46)
TYaxun coHd k =27/ A 9KaHIHTHHA xucobra oncax
dle=2mil | X'

(3.47) ra xypa (3.46) nu Kylinaarya Ezamus:
d9
U.‘—‘Q*;zﬂ e T

(3.47)

Jemax,
U,y =8, =243/ di (3.48)

(3.48) wcpona Poueil TOMOHHIAH HHKApWIIaHIHTH cabab Poneit
chopmynach Xam jel 0pPHTRII.

8) ChepHK TYAKHHIAD

TYIKMAIAPEN XOCILI KHIYBUH KapaBhiap XuiMa-xui1 Gy mumra
Kapamacjlad ynap Gup yMymuid ycyit 6unan xocmn G6ynamm.

DasoHuyr GHpOp HyKTacHa Baktaubr Gupop Oup iaiitEna
XOCH GYAran TY.IKHH MabiyM Bakiian cyHr Gouutaneud HyKranan
Kamjaip Macobara  KyHa, #bHM Y MabiyMm  Tedimk  Guian
TapKalam.

(apas KHIAMMIKH, TYAKMH GUpop X AyHIHLULA Taprataéiran
6ysicnn. By xo/ta S TYIKHHHM X KOOpIMHATA B4 [ BAKT hyHKIHACH
cuthariiia Kyinianta nchojtaiai MyMKHH:

&y S=flx,1) (3.49)

Arap TYAKHN v YK Gymamind 6yfinda 9 Teximk Ouian
rapkatattran Gy.aca, y xouta GyHjail THIKHHE xam ( 3.49) reHi K

A A




OO L A

Guian anmknanamran ¢ i
YHEKL g 6
fyﬂlcbyﬂmnx aprymeHTHIa Baky (4) Bﬂ:?:{noéirbomaum' ;
T;z 4 alMammHpuuIap Ky pPr g
SHIHIITE 9Ta sKaHTHIHHE K3 i
S g T arHYa Kipearaymys,

WA UM cheprK  TYIKHH - TeHITIaMacH
i Oy
0P A sing er k) (3.54)

6¥nran Macobana (t+dr)=t Ba;(.iﬂ 1:052&: BaKtjaru L MG OGupiik Macodanard aMILIHTYIAHH
Cpna Kyiwamn mapT GaXKapITyy, xepT:-ma Takpopnary | Py KYpUHAMHKE - CepUK  TYIKHH
31—X= 9 (abdt) (s v i W Mupkaiian GomtaG - xucobranamEran

+dy) P 0 i kamasua. TTRHE MBTEHCHBIHTHHH

Brmobapun, imgm

YimoenG  papanyia  amama  omamd.  Arap
L MO SH3MKTH YTaaMIapuiian. Ve EKH
W O§aen, y xomma Tyaxkan poHTHHE chepHk
MYMKIH,  Arap TYNKHH MaHOaH  Ky3ardil
Y oitiamran Oynea, spHM 7 Macoda
".‘1*’ 0N, Y ROt TYJIKMH (DPOHTH KyHa Karra
VPEpIK  CHPT  KMCMHJIAI TANIKIUT TOMAH.
RV AHM KKK 'reumx'rgaﬁ xucobiam
Cippostira ora Gyarad TYAKHHra SCCH TYIKHH
'Mnuptmn'mx TYJIKHH TeHITAaMacH  Kyinjard

R F=dx/dys A
o Wian Tapkanu6, d¢ B |
Framt a (3.51) mynocaGar (3.5p CPEHAUR dy vg cog

S0
Xynoca xmm6 aiftraHaa, &tl;‘laﬂ Km:‘ﬁ P o
é;m Xap KaHpaii hyHKIWA Kagpay T “T;leaa
& KEHE
tbonanaiimi, 6y iyuammnra K:::E:KSW Xa
TapKamyBuy TYIKHHHA H@Rﬂ-ﬂom PIIH i
xapaxEEpnaHaun. WHA gr+x g
UMMM $t-x Ekn 9f+X aj Ty
OTAMHTAH HKKMiran NFH’MHPRM&E;ELP ait N . Asina(t-r/8) (3.55)
KYPHHHILTA 3ra Gyan6 TVIKHHHMI; an Tehie iy % ;
T (,;31 oy _‘f‘xifpaxa-nm Hehojian; W Oip xuo casa. cHpTH - v=const  [LapTAaH
Bynn kyii AT BN L 3 I Muoen myngan uGoparkd ZY TeKHCIMKKa
KyHHzarma apnkam MyMicy. s nknmnr Gapua ykramapyu 6up xwi dasaim
S=fi( 9f+«\-')~;ﬁ(,g,ﬂ:) Wiyt kw6 manym  fypamim Gyimua
AHUKTananuran tiaxun (3.52) g : §  VICKTPOMAarHAT TYIKHITap xomaga (3.54)

pHura kyitnm avanmm Gaxapuir Haﬂ?xac G Wi Elo=Hin~1/r Gaxapunamn. Sccn Tyakun
e W Xdprii vykracuna | Eg=Hi=const  wapTH

Kermpuran  (3.53)  Ten
yHKImsnapp, LIymmaid ;::E:ga 5 AN YK cHpTH  ohepHK,  LMIMHAPHK,
Anipbepentman renrama v Frm Gitinab L WK KYpUIILIapra ora G MM MyMKHI. YMyMuii
*“P“J;Z?PHH neponanaiim. K AL MK, TYIIKHE CHPTH [HYH/AH . HYKTalapHHHT

Ol TapHKacua aTeKTPOM . | uboparkn, Oy Hykranapia TYIKHMH Anapi

Dasona MOHOXPOMaTHK T3 :“‘L::{TT?JIK“”"'_“P‘“( i yunpzac CAKTAHMEIH JTOTHM. ot
rba I‘B.IIH llYK_'l‘a.flapﬂm»lr reoMeTpHK S/.'DHHHH PRajlag 1.

UIRTAIAP iiuen 1914 o, mgmf’ R
l|-t‘t'n?pan' Gynamm, Tynkuu manGary Hynaﬁﬁ g[: win

1IOTPON. Myxutia tapkaica, |y X 0Ma Gvinas TH
CPCPHK. Ky prrmira ora 6Y1HO  YEIEagyp o Vit T
HyKraita 6ynam. Bynpaii 15axHn PRI MariGa

12 “"bﬁpnx TY. KK il
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1V BOB. TEOMETPHK ONTHKA ACOCTAPH

10-§. ®epma Tamonan

Tacsup  scam  Hazapmsicu YMyM,
e o 3 aH 0.
CPYRIMKHUHT TYIKMH TaGuatira acocnammmuy To3am.  Jlekun ¢
YeyI  MypakkaGiurn  tychaiim MABIYM  IIaponTiapra 1Yk

Tabuatira sra Gymran EPYRIHK Hypu &

Kyiiutan: kouynnap mxmaTﬁnmmyp i i
3K 6¥iinab tapkammn KOHYHH,
AACTATAPHHEHT  MYCTAKHILTHK
KYILTaHH AL

Kal{THm, cuumn pa Epyrimy
, omyHnapu. By  Komymmaprus
CPYEIHKHHHT  TIKuH

neb”
TapKamauu, ne6  xapam 131
rabuarunn  xucobra  onmacax €k A0 -
neb £ i
;m;pﬂm{ HHIHKNAp Guna M kypysun reomei';:g q:::;a ;Hm
KHH, AHHHT Yimmura i
o 4 ﬁ::;?;zg ; Onrnk, aHa my 6y [COMCTpH]
Teomerpux  onrukanmmr acocy
C 1
Kum6 XVII aCp ypranaphia dpariys
Marematirs @epva ToMommman aHHK-
JIAHTAH Ba YHHHI' HOMH GHTan OpHTH-
JYBYH TaMOWI oMMHam: EPYFIHK HKKH
HYKTa OpPaCHiia SHI' KaM BakT captia-
gw Hyn  Gyinat Tapkaramm, A
Aymuur ds  (23-pacm) 6y 1aruun
CPYFIRK di=ds/s Bakr mumma Gocu6
yranw: 6y ‘cpma g~ @

MYXHTHHHI' CHHHDAIT K peaTry o 4
ANMAITHPaMHAS:  dr=( 1/e)nds. PyFK g ny{g;aﬂ ‘;& n 4
KM yayH capranaiaran Baxr Kyiinarura TeHr ﬁj"mamaf{yxmr

Iﬂ
“?f""‘ (4.1)

¥

L= Imf.t

3

4.2)

36

1 A
AL

KOTTAIMKKA ONTHK HYN y3ynmurd jeimnand. DepMa ramoiiiwmra
NEOCAH ONITHK Y1 y3yRIMIH 9KCTpeMal KMiiMatra ara Gyiajm, apui
a8
5_[:7(!::0 (4.3)
4

(Mepma ramoinngan orgaannG, ONTHKAHMHT IOKOPHAA KaH)l
WUIHran TYPTTa acoCHH KOHYHJIApH YpHIUM OKawiuraam ucbor
KT MYMKHH.

Fpyrmix ManGaumanr mawniym GHp HykracuiaH SHKagTran EKm
Oip Hykrajga TYIDlaHaErran HYpap JACTAaCHIa IOMOLCHTPHK EKU
CrrMartHk Hypiap nermamd. Kyn Xxonnapia €pyRiMK lactanapu
Wik OHp ‘HYKTANAH uWKMaHTM EKH GHp HyKTaja yapariMariH.
Lyniaii  Hypnap  jactacHra  acTHIMATHK — Hypiuap  JeiiHnaj.
['COMCTPHK  ONTHKA#a CTHIMATHK, NApaUles]l Xamjla acTHIMATHK
lypinap pacranapd 6uiaH I KYPUONA TYFPH KEnajiH.

11-§. SIkka chepHK cHPTAA CHHMIN

OnTHk acGobrap KUCMAAPUHMHI CHIJIMPYBYH CHPTIApDH TypiIn
waktapaa  6ynamu.  Kymawnak  xonapga  cupuiapH  cdepik
Ky pHIILra 573 6yIraH KHeMIap HuLIaTHiaM.

CcpepHK cHpTAa CHHHIUFH Kapad 4HKMIIIAH OJJHH ICOMETPHK
onmikaga Macodanap Ba Oypuakiap Kaujan KOWamap acocHia
KHcoOIaHHIMAN Kapa® aukaiimik. Epyrmikauur mychar d@ysanmiim
b YanmaH yHrra yream SyHammnm ofMHamH.

a) cepuk cupriapia Macodanap ojlaria YHHHI 4y KKHCHaH
Gonnab xucobnamanu. Onmuk YK 6Vitnab omsnaguran macoca
fiynanmuy  EpyFIHK  TapKaTHIOH fiyHanmns GuiaH Moc  Tymica
mychar - ge6, Kapama-kapm® Hynaimmna Gyaca  Mandmid b
OIHITaIA.

6) HypHHHI Gowl onTHK YK EKH cepHk CHpITa YTKasHIAraH THK
ik, OHNaH XOCHA KWArad GypHardHuHL Yeuuml HYHAIMLIH coar
ClpelkacH  Xapakatd Aynamdaumga  Gyaca, wmychar, ake Xxo.ua
vanchuit 1e6 onMHam. v

B) GylOM Ba TacBHp KarrallilM ONTHK VKjaH wKopuia mychar
nacriaa ﬁynca Mal{c}mﬁ ned onmHan.

I) CHPTHHHI BIPWIHK MapKasd CHPIN@H YHI TOMOH#a Eroa,
YHUHI 3TPHIMK pamHycH (R) mycHar neb oamHai. Arap srpHimk
MAPKAM CHPTAAN 4an ToMOHJA €rca 9IPWIHK paidycH  Mancthuil
KMitMaTIa 3ra 6. 1ann.

A




00 00000000

i 1 ik y
O
i ichosaias EpYENUK HypH chepUK CHPTIA CHHIAM XOUA XaM
. : J KyHaiitMaHHr  ysrapMaii  KONHIIA kipanama. (4.10)
L
yiara AGBEHHUHT HOMHMHYH MHBApHAHTH XaMm nci'_iwlami. (4.10)
Kyliiiar KYpHHHILIA XaM E3HIT MyMKHE:

mm m :
Pitialy R (4.11)

24-pacwm.

1) EpYFINK HyprimH HTHIIH allran|
il I' CHpTIaH Kair i
yp Ba CHHIHPHII K¥pcaTruumHuyr Hmc);:fmm }“* 1

J03HM.
" 4
tﬂ | garramk GepwiraH CHPTA CHHHIINHHT acocHid ndogacd

Kenryenga Kapan
AAHIAH XamMma His
1 XO/Ulapiaa ana 11y Kowmpanapi "uuﬁ. CHHAMPYRYH CHPTHHHT OLITHK KY4H (@) pelnnand;

i HK e » SIPHIIMK  pajuiyc
“q;:'l:mﬂp?lg:rc émﬁm:ypc e 5 ray§§m§n 6011 ‘ Pl—;ﬂﬂlﬁ (4.12)
Macodanapun, 1o pacH  Gjicun
(o) "fmcgam; 5? ul:n H.;lg mﬂi_f}ﬂmmgxé CHUAPYBUH cHpTHMHT L‘v,l 1 ‘! mpunGa jKKa COEPHK CHPTIA CHHMIIMNHI acocuii Heponack
" rkdy 4 Kyla KHYHK G xucobranany. A
acocan, pacak. AO=AZ neS. xucobrawm MyMKHH. ‘CHHHI ;;Gym Cepepuk cHpTra Hapauiel Hypiap TYIICHH. Tapawien Hypiap
sin(-a) n ] ' - My -a, == ne6 onum  Mymkuayd, [lapawren Hypiap cpepHK
L o ; JIETIE ; \J 4.11; MYMKHH:
sin(-a’) ~ , ~ CKH mSin(-a) = n,sinC-a’) s Lipan a, Macodaia 'l”)"lIJ'laHlfImI:}ﬂl( 11) y1an TOMHII MYM)
HE a5 gt (4.13)
2 1 s

lapaKcuan nypnap yayu
S ey, P
ABI sa CIB napnan 2 @.5)

ol 0 2 |
(4.5) Ba (4.6) nax 3 BRI (4.6)

Hapacien  uypiapurer — cbepHK  CHPTAA  CHHTamjlan CyHr
‘ly!IJHIII?UIHTﬂH HyKTacHra CHHAHPYBYHM CHPTHHHI HKKHHuM OOl
okyen  (f,) acinnamd. CHHMPYBIH | CHPTHHHIT O uyKKMCH]IAH
WkkiuM Gomi cpokycrrava Oyaran macogha (fi) HKKHHYM Boin
hokyce Macoda JieiiIam. (4.10) ra acocau
fi=—2—R (4.14)
ny, =R
—a,=oc g thapad KWiMHCA, CHHMPYBYA

s nme-B)=nip-4)
S e 2 (@ - 4.7
pacMian o lananns, Gypuaknapnu KeeManap  yaynmury

OpKam uchosanaiives:
AU WIYHHEEACK,

©(-4)= —f—, 1ef = sl i fi S5 cuprinanr Gupaian 6own dokyer (fy) vasaarn (4.11) nan TONAIHIH
St P g SRR (4.8) MyMKIH:
- : Lty
% g ) h s ; i Tom—n, i v i (4“15) i
G e ;
% a, (4.9) (1. 14) Ba (4.15) thopmynanapias
4.9) 1 o Aol : & -15) hopmysanapi
(4.9) nan doiinanannt, (4.7) 11 kyitnnanma & : bl 0
E3HI MYMKHH: g (4.16)
4l I

38
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0 0

(4.16) uuur yan TOMOMHAATH

(cd lpﬂx CHPTHHET Typan  Tom

Mytocabar JpHHIR 9KaHAHIHHA kypearniy Mymkii. CHHIRpYBUH

Mauuii miopa f, pa 5h Gpepyk clpr ydyn Tomwiran ichonatapun Epyrimk chepHK CHpTIAH

OHHAA  XKoliaimranunn

1y YAy KYPHHHIIIA E3amps: v WalTTan X0 ydyH Xam TapOuK STHII MYMKHIL. M_e_manaﬂ, ny=—n, Aeb
e R pupas  xmmHca, (4.11)  dopmyia cthepuk  kymry opmynacura
iWis T *Z s Wiianamm, SeHA e ;
K)‘:'.Pl:ll?nﬂnr;lm(i::a?,{.ﬂn xicobra ancax, (4.17) ndoga o (4.23)
. ’ R~ Kysrymuur srpwink  pamaycn. Kysrymar gokye Macochacu
L“"!‘":l (=0 MApTAAH TONMNAM, ALHH @=f=f=R/2; Kysrymmur ommk
A Ba A' myg % g (4.18) KydH 9ca KyitHIarHda TOTmIaH:
TalapHAHr g
Ky0nan  amac G:ﬁm XOMaTHHR _ ani08uH KecManapHu e L (4.24)
Xucobaiivms, éj-‘pgcmmﬁx-sa £ Gom tOKycrapran  Gomuy o
—a,=—f _xypfﬂf'm s (4.23) nipora (4.21) 1y xucobra oncax,
o Y (4.19) L, 4.25)
ay j45 al 2

Vuyman onranma, cepuk Kysrynap GOTHK Xamjla KaBapuk 6y nami.
lm-z,:l( Kyary yOyH Xam Xamma Macocanap yHHHP KyrOupas Gup
toMonra Kapab xucoGianamm, IYHWHT y9yH (4.25) na wmopanap
TAIIAIN KOMJIACHTA aMaul KinHea Xam Oynamd. Kapapuk kysry yayn
4, Ba @, Typm Hmopana Gynami. Bywnai kysry couysuH 6y1u6,
yiiur Gepamuran TACBHpPH Ba (POKYCH MABXyM Oyaami. @, Ba a, jap
Sca kyimram iconia Eplamigia Y3apo GoFTaHAIN:

[ Bl | 1 I
ARSREs L Bt o (4.26
LT i i a, a f )

Gynamm.

12-§. Sikka cpepuk cupTaa GyIoM TACBHPHHW Acall BA yHUHT

(4. 19)";1;4 (4.18) ra xiicax: KATTA1aTHPHITMHA AHUK1a11

":r : b L i
fivx +f; =¥

D cthepik CHpRAa ONTHK VKK HEpIeHinKysp Oyaran
[VIpM YM3HK KECMACHIMHI OITHK TacBHDH  KaHjai  acaldimnm
KypHO YHKaITHK:

=1

2 (4.20)
CKH i

,l.'l-_\:;——-f, -f_, . (421)

(4.21) upomara Huioron o
PMYJIACH  fleiinn: 4.12) ;
(4.15) thopmynanapra acocnanuﬁy )Alﬂ?‘l"-ﬁﬂll"‘l- Py R

Hh (4.22)

26-pacM.
41
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A10A4; Jrun cepuk o

6 3 HPT arpuink Mapkazn C Y]

vﬂ;‘:‘:“ﬂ Gypaus, arap A A, pa A, Eiinap KH"-l'l:;p 60“‘?1?“ i

x::c Ma.;lz TYFpH HSHKIH KeeManap Gunan anManTH Hmy . ynap
ap A04, jkxa TepreHKy HpIp (zg_pacf,’)m%’)«; ‘:

KIH K
Ouan Genrunaiivis (37~pacu):

PHIT  Nednnam Ba yHK B

ﬂ=y1 "J" '
AAL'F Ba FLOC yu6 ; HIH ik
YPHaKapHunr ¥3apo yxumanmy
B e e =
X =x PR ﬂ:T=—.1:_!
-1
Hrworon hopmynacunm (4.21) xucobra O/1caK. :
¥ X.
B==to 2
Migs (4.28)

OKAHWTHIM Kenub unkam

13-§. Jlarpanxc-f‘murmn.u HHBapHaHTH
JMarpan x-Lenpwo, -
JIbLL  HHBa
“MINKAR Ba Gypuakn o g i

A
ronaMIs. bynumr yuyn af:;:;'fmpnm OPACHAAIY  GORTAHM
pacm): ) PACMIa. Mypoxkaar Kiramus (28.

42

AN 111

RNy

e

Ay 1
“ s
A n;
J/ ad b4 3 U
Uy G S 13 '\--.:h’
' 2 : ey, Bt
oy
Al
28-pacm.

I amia acocan mapakcHan HypUap YuyH Kyiupard copmynanap
Vi Gymam:

i M =oxnd. =V, =X, (4.29)
fly epnan
B=ti=20 (4.30)
L ke

LM KOHYHHTA acOCaH Ma, =ind, TEHIIHK YPHHIIHp €K1
Z2.a (4.31)

ayl

(4.31) Ba (4.30) dopmynanapian Kyiiard  HbOaHH  XOCHI

LIRS ‘
¥a s, XL

she it Sl (4.32)

g

Mopacvparn AAMO  Ba AAMO  pan V= xigu, = Xlgu,  Hyp
JICFACHHMHF  TIApaKIMaUIMK LIapTHHE Xucobra oicak X = X,
Kb umMkaad Ba OyHEaH

f=

iy X,

et (4.33)
TR
Mariokara 3 yayd kyAupard wehojara sra Gy ramms:
S R N (4.34)
MMy
(431
Wity = VTN, (4.35)

yun kynaitrmara  JTarpasx-l'cinMrofib uHBapHanTd  aeiunain.
(4.35) uconaman chepuk CHHJMPYBYH CHPT YUYH Vil KaTTaluk

43
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AOHMHE  Kititmarra
6 A IKAMIMIY Ky
YPUaKim KaTranamrapumy fo6 KYpHHama. Qg CHCTEMS

KYiHRam Karramgggq ol A1) ipona Jlarpask-T'e bMIoONbI HHBAPHAHTIATY MapKaznaiirarn

JIK cHcTeManap yayH XaM YpPHHITH 9Kan/MIHHA Ky peaTaim

y= 1o
KHYHK Gypqamap yayn ~
u
r==
” W ‘
(4.34) pa (4.37) opMynanapay: ) : : m
gl
A (s i
o s w A n, y 58 Ay 1
anaH Kypunammgn i A
4 - THIMKIIM . Karranay; i \ / ]
S THpHII d -
1 ApH NIponopuHanan siay £ 6}? oy }4
4-§. - | |
§. Ceepux CHPTAApHUET MapKaziamran oy
K cH
29-pacm. <

Ba YHHHT Koopmumay HYKTanapy
(NITHK  CHCTEMaHWHT KOOpAWHan HyKratapH ne6 MapKavianman

Typim Clﬂ-mpm K

EHoM NI Yerapacy 6;;1.:““ a 3ra 6 MyXHTna ok cucremammr  QO'  ykupa  (30-pacm)  koilmamraH - Ba

MapKasnap - ATap Xamma CHPTIApHmHY £ WapaKcHan Hypnap coXachua 0OBeKT MXTHEPHH HYKTaCHHMHD
SE ‘"’!mm_r_i érca,  Gynpajp cﬂB]’p TNCHIPHHA  ficalira MMKoOH Oepamuran Hykranapra afitmiam. by

WYKTTAPHHHT XO7aTHHH 6Omicak, cucTeMa WYHJA HYPIApHEHT
Aynamamuas Gummra sXTHEKR KoIMaim.  YMyMuid Xoina onTHK
CHCTCMAHHMT  KOOPAMHAT HyKTanapm cuchatiia  Kyidugarm  typr
iykra oymmagn: bupunun F|, Ba HKKuHuUH F, Gom dokycmap,
Oupniau Hy Ba H, nkkunyn 6o aykranap. Mkkiimam goxyce onmik
YKd  OKOMIAINTaH Ba YEKCH3  Y30KMMKAA TypraH OGBEKTHHAT
racpupuaad Hoopatwp. bom mykramap Gom  TeKHCIHKIAPHHHT
onrik YK Gwian KecHunmn pykranapiaan wGoparpup. CHeremara
IyIyBYM HYPHHHI TyiuWdm Oypuardiu myHjaaid TOIMIT MYMKHHKH,
vi=v, mapr Gaxapuacun. 1, 2 Ba |', 2' HyprapHHHr KecHIHII
nykratapy R, Ba R, gaii ONTHK YKka THK KwiMG yrKawaran
rekncankiapra  Gonl - TekuemKnap ednawm. H, uykragan F
nykrarada OymaH sacochara Oupaaun  Gowr  dokye  Macotpacn
neinaad.  H, nykranan  F, nykrarasa Oyman  Macocpara  sca
ukkngr thokye macoacn gernnaan (30-pacm).

_\rllfllf, =v1’z"z”:
Valtan, =

HaMT = vy,
Mty = w,n,

(4.29) ga (4 2 it
(4.31) pan KYWHnarn uchopapy E3MIm Mymkpy:

Yo = voen,

¥m YMHI{ Xomia (4 4-) HH KYHHItar HYa dé3a QraMis
( o) . e
1

Vi, = Mo,

44
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Okopuna kaity st V ML v

o KU STHITAH TYprra Hykra & '

H);I)QT aﬁ!:: HXTHEPHI HyKTacHmummp Tac;lz;ﬂ i amqa e
HKKHTA HYD 4R, Ba AR Hypnap?"r“g;ma;ﬂgfm' o

yKnan Y1 Macodpay,

q)om opKamy 1 a KecyBum GHP an

Poxye Ba RH, Gom ’Pemimmgﬂ R Hxxmrar myp Gupuman F,

v : 1 HyKrara xenm6 Ty

Hyp o i YKKa Hucbaran na M Ba
UK yKan fszzi(HZLRl:;HZR

2

JWIN, HCKCH3 K0NKA JIMH3A ydyH HKKana 6om TeXHCIMKnap
w Gom Teknenkka KynmauG kerama. burra €k TOK COHIH
1apysun w3ara ara Gyaran onTHK cucTemanap dakar Gurra Goin
¢k Ba Gurra dokycra ara Gyaami, YyHKH CHCTeMara TyuysyH
Aypinp chakar Gup diynanmm 6yimya rapkatams. Xydpr conm
puiltapysun tosara sra Gyaran ONTHK CHCTeManap ymymaH TypTTa
ﬂ piinan  nykranapra ora.  TeleckOlHK CHCTEMANApIa ONTHK
UMOHHHT  KOOpAMHAT HYKTANapH YeKCHITHKIa ~XOframa,
MnoGupun, 6y HykTanap EpaaMmia TacBup fACAIT MYMKIH ‘amac. By
Il TCICCKOTHAK  CHCTEMAHH UKKH  KHeMra  OY/mm  MyMKHH.
ewian, ofbekt GazocH HXTHEPHIT HYKTACHHHNT TACBMPHHN SCalT
My 6ynams. bavam xoinapaa Gour HyKratap TYFPH HyKTaiap
Ot anvamTapaiaaa (32-pacm). Tyryn HyKralapHHHI Xoccac
Jiyiian n6opark, GupriyH N, TyryH HYKTaaH yTra Ba ONTHK YK
Qi @ Gypuak XOCHA KMAraH HYp CHHIAHZAH CYHI WKKHHYH Ny
Iylyn HyKTanaH yTamy Ba onTHK YK OunaH sHa @ Bypuak, XocH1
Witi. Arap OHPHHYH Ba HMKKHHYM MYXHIJAPHHHI CHHIMPHIN
pypeartmatapn 6up xwi Gysiea, TyryH Hykralap Gom Hykranap
i MoC TyIamm, J

15-§. Mapka3znawras ONTHK CHCTEMAJa TACBUP ficalll

Creremanunr 6o tekuekaapu sa dom qokyciapn Epiamina
PACEMP Kalai scamumann Kapa® unkainmg. bow rekue/kIaps
HR,, H:R: sa Gow poxyc apy F,, F, 6aran cuciema Gepuiran
Oy, OBBLEKT Ba YHUHT Tacsupuil xonatuuy Gont (okyciapin
WiKiIoBaR Macodanapui Gupinun (H, R,) Ba nkkunun (H.R,) Gom
jekncakiapian GomaG  xueobnaiivus,  Muoparap  Komjacu

47

.paxcﬂa.r: uyp Uﬂﬁ
5 K
XO0Mapna - onruk P ':(B;KTa.uaH Y4, bavau xycycnji
IYPITARAH KaM 6y v s PIMHAN  HyKTanapanumr- COMH
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o ey

HBBa_nn”a o

m,
KHIaMI3 (3] par
A, R, Ba A,
AIRIRiI, FIHJR

el (4.21) xam y3 KySHHH Ccakiaiif,
Ol Goun TeKHCTHENa  ETran Xo/Hu
0/, Oynumn sa Heioton  chopmynackra
WP HKKHIYE GO TEKHCIMKIA XOCHI
il Oy xomwa f=+1. Hlynnaii Kb, aiirui
WM CHCTCMAHMED KYIIMa TEKHCTHKIapH
KYHIRam nehonany XocH | wwrrasanrpam Moc  Kenamd.  burra
£+££ Br hp | LM (pokye Macodaap CHPT Y KKMCHIAH
Mo RE o BB} Ny epuan, v Gom  TCKHCAMKNapHM

1% BB RE] W (4= f,, \,=-f) acocaH SKKA CHHIMDYBYH
IR KIAP IKKA C(PEPHK CHPT 4YKKHCHIA
Jekieik Guian Moc jerad xyidoca Keaud
WK LG KyHIaTTa TaCBHPITall MYMKHH

XAIE6 KjupG p, R,

10 B i - M-pacwm.

MApPKALIAIITAH ONITHK CHCTeMAHWUHT Gom -
Wi OG0l TEKHCTHKIAPHHANT Ba3HaTH

WPy CHPTAQDHHHT  STPHIMK  paiyc.iapH
W Y CIIPYRYI CHPTIAP OpacHIark sMacodaiap
W cnpiiap Gian Yerapaiairal MojUIRIapiuiHL
____ Pt napi Gepairan Gyaca, MapKaviauiaH OITHK
i scobnana,  Xap  6up  cumupysud Goin
Y LHpTHAHE  MYKKMCHIA  YTKaMraH  ypHHMa
VO YCT ryiai. CHHIMPYBYH CHPTIAPHHRE How
S i opmyiraiap EpraMiia aHHKJIaHau:
dijhie. ‘?:,7"?
", w. =

v
Mialdysuiiapra acocaannl  cHetemannur - Gow

Lo ot dhokycaapuid aundktamn Mymkin,  @Qapas
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“1

|

|

I

‘l

A

KHiari
AHIHK, HKKHTa (4 Bt &) Mapk

Gupn
PH Gomy TCKHCHHKJ]aPH Ba Gom (lx)xy‘;. ]
T A ST R

5}“’11‘:14}; (35. i
-pacm).
LI XOCHT  KHTaMK3:
& 3w R v gt
|3 H‘" S F i K,

S P, - by S
W (4.49)

41

o6, 6y  dopMyiayiaH X HH
CHCTCMAHMHT  KYIIMa  HyKTanapH

1 & 1
W ~dve ff,, Oynpan: x=—=f15—f’ oy
MR XOCHT KIITaMH3:
> 1
—% (4.50)

"

A |
"'Jﬂ‘t';:! ﬁ)' txn Sy S
W wkkmiar Gom dokye macotacuamp.

i Mypikka6 cictemamunr Gupryn 6o
(i ichonara Tenr GynHIIIHM Kypcarca

Lk 451)

B rexuenuvra  ancbaran  Mypakka®

GOl TeKMETMI XOTaTHHN auHKIaiiMEz. By
Ol 35-pacMian Ky pUHAIHKH,

M o skan Gy wcomara x Ba f;'' HumT
& Ry TEHT THKHI XOCHT  KIJIaMH3:

CHC“:MHHHHr &
HPHHYE  Gopy
Ma‘i"d’aﬂa KeCHIT xepak. jge- TeKHCTHTIIY
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3 Mapakcuan HYp Map
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(ki Typ  makamia 6yaca, Tacsup  arpi

Arap mmsa xasoxa Koitnamran Gyica:
Wi kwinnran typaas wbopar Gyam (44-

yisinu =y, sinu,
Oy mapr Gaxapiica . xowma, .KysaTiiT -

KAHOATIAHTHPYBUH JIMH3ATA AILTAHATHK | © fRMiaN ylokjamras  capH  MH3HKIH

Wh  Gopea, GouxkacumoH —Exkn MaHdmil
Wawut. Jlucropens  nuadparMann THH3ANAH
wolliaurupiiranza - Ba. Kyfwian - cxema
¥ CHCTeMaIapa Ky3aTHIHUN MyMKIH.

T E

Gviom amacpparma  GyioM aHacparma
OPKACHIA onguLa
(MycOaT aucropens)  (Manchuii HCTOPCH)

B) ACTlflma’mm,h_r

' Hykrasmit Gyiomuan wnkysun :
Gypuak xocun Kuica, mmn:xcmpp.
TCKHCIHKIapa  XoiiTamran HYpap o
YITaHAAH CYHI' §3apo CHIKHIAH MKKHTA
Gymamn. Harnxana nykra TacBHpH Gup-Gup
Bd y3apo THK okan kecmasap mamrmia’
CTHIMATH3M  JeHHIaun.  MDokan KecMmi
ACTHIMATH3M  Y9oBH  6V1i6  xusmar
ACTHIMATHIMUUMHT  MIIOpAcH  HMFyRIM
MIMIOPACHTa  TecKap Gynam. C
PATHYCIADH Ba ONTHK KywrapiHu Talu!Iﬂi‘
CHCIEMa  ACTHIMATHIMHHH  YKOTHII 4
HYKOTHITaH ONTHK CHCTeMalapra aHacTIIM;
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- 20-§. lluamparmanap
Ommuk  acGobnap e AHH3AIAp  KOMOMHALMACH  Ky3ry)
Jachparmanap sa Gomka Epaavn Knemapan ubopar 6yiray |
€k 6y Macamamu ewnm YIYH  XHIMAT KHIYBYH  TH3HMI:
aftnand.  Onruk acboGnap  Kyimuaru KaTTaIMKIap
XapaKTepnaHajm: .

B Ka’rranaurmpnm (TacBHpHMHT MactTabn);

2. Taceupyunr Eputwirannumm (Epyrmax kyun);

3. Kypmn maiigony.

y a yu joraamim GyloMHEHI
tac 1 KYpHHAIHKH, OMNTHK CHCTEM| :
A !'.';(Méal Hyzfanapww.l; MN Texucnnkna dakar B, ﬂYK_TaH]{::I
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tl'null):mﬂ] P, nykra MIAKIHIA XOCH!  KHIAM. A,, C, HyKTatap 55
:mum'aﬂ afiflanarap MAKTMAA TacsHpiaHam By Tacsupiap 1
;lrrmc jkka mucGaran 90° Oypuiran MN Tekmennkua HXIn

a MYMKHIT.

‘ym{;&;ﬂ :::Kl‘[]lﬂaﬂ.l NO3MMKH, OITHK  cicTemara  KHpyBuM
yica. y EKTHUHI
Upyrmiak © GoFiaMu “Kara 1‘0pa 6:;1;;, 3;; c]idnmahé;? a‘m(;&., g
JACBHPH  TEKMCITHKNA"  UIYEY e
':'npuxzama ¢poToarmapar ' KyIMHIHKHE  Cypaira OJTaH@, K

y prper ydyH:Ccypamd oaramii, karra JHadgparva’
Op@IHFiTa - GORTHKAND. Tacsupuunr Epunmammm,  Gywomui "”Zﬁmﬂn:}ﬂpcamg: z:{yMKy]g-l- Lol i i
PaBIaIMTTa, EpyRiuK yrkasanmy “erapantosuy jacgparman -y Onruk cueTeManapia HULIATHIAHIAH Japparmanap HKK
HAHP HaMeTprTa Ba acGobia Epyrmmkimar Hykommm napaxa Gyaunams:  aneprypami (TahcHp STYBHH) B KypHNI - MAimoHu
Gormmk 6¥nam1. Kypui maitnons AnatbparManapHuHr Yoravnapi :

" acH. N
AUHK TACBHD KaTTamHry GHAaH aHMKaHam, i "“d%pﬁ:x cuctemara TyNIyBuH EpYETHK JactacHHi qempaoﬂ'];ﬁﬂ
THKHH  YTKasdilra  Mykamianran TYPIH - Tag i MepTypat  JHAQpPAMsANr - pealt

Teumx&y:pm ara yﬁ}"'m"au nﬂmMzmac SKpawiapra muachparman jmacpparmara EKd - ane

it i Tant Y4y ONTHK CHCTEMAajiaH
1y a AIAIL KOHHHM EIHHIU i ;
!‘,l?mﬂmagn ﬂ!;);ﬁ HypJapHHHHT HynH Ba YTYaMyHH aHHKIall Kepak
B epﬁtbamr TH3HMaH Y0 TACBHPHA  XOCHI  KHIYBYM
L:y nsgrﬁiﬂa axammaTra sragip. TacBHpHMHT cudarn Ba YHHAT
Egs:nuuaﬂmam aneprypany jwadparvara Gormkaup. | "3
Aneprypaii aHaparMandir  YHIAH - OluH Twra i
cHCTeMd TOMOHMIAH — XOCHT  KHIMHAWMTAH TacBHpH it
kopaynFn jieinnand. OGLEeKTHB XOCWI  Kiliras TacBup
EpurHnranTar fed Kyliujar KarTaliKKa aituram:

- S-= [i] (4.92)

'd ~ ofmekTHB namerpu, f — 3ca YHHHT BOKYC wacodac, e
Muacparvaiap OlaTHA Ky3 OWian Kymum yuys X !
aiamran  acbofnapia  ailaHa  WAKIHAG, cnex'{‘pocl((])(n“ ot
; apga  sca  TYpTOYpY4K LIAKIHia scanami. Kyp
Lm‘:'mmaﬁ,:cppmqacu 6ymmb, Maxcyc jMadparmatap Eki onTHE
L’Tidggl:l:u;u aipuM  KHCMIPH  XHIMAT KHIHIH  MYMKHH. Kyp]:l[ll
= ¥M MapKasWian sur KMk Oypuak octuna KypHHAUTan
bl i KypuIn  MaioHi jmaparMaci  cihardaa  THPKMIMHHHI
;;quyimmuu YerapaloBun 'ryc;uﬂlguxuma'r n;;;u;i.wlriiton,
T'apTvan juatparMach ana mylai TYCHK pomin paH.

- Orrenk CHETEMANap ynapra Tyinys
Epyriuk GornaMUHMBT KeHrmim MaLiIYM Jlapaxajia YeknaHras
14 KOHHKAp/M Taceup XocHn Kiia, Kymummax xomnapna
OOLeKTIap yu jiraman 6ynamn. Xarro unean onmmk acbob x;
YHra: TYWYBYH - SpyFmHK . Gornamm HEKIAHMAacH  yu
OGBeKTHHAT TACBHDHHH  TCKMCIMKIA  Xocun  Kmoia

Xakukatman xawm, Y4 JNaMm  ofbeKTHURT anoxina

ONTHK cHCTeMallaH Typan Macothanapna rypann (46-pacm).
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_Kys  xyprm  oprama 6y ymnm’
KyfHtamnapaan HG()[:JaT},al. 6)?;?2' col '“
TAKH  KoOuFHHH cKiiepa (1) ramkug srru. (
KYSHHHI HMHIA MOfaiapiy tanmy TanCHpI
KYSHAHD KaTTATHIung caaiim. Kysmmir o
lonka THHUK MOX napna (2) ra aﬁﬂanam ;
Kysra €pyrmuk yramm. [lox napaanan xe;;u
geuanax apia (3) xofinamran, Kamanak mapis
YaIran MYIIAK: Xauka mycicyn TYKHMAapan (
MYCKymlap  Epnammna TOpaiuG ki ke
();'JI‘IHMHHI{ Yaraptapami Ba  mavmkama ki
KUMHHHHD KaTTammrg Yarapanu.

Kamamak napnayan KeiiHi

LT

WL 1Y napiaci  KYpHIN  HepBHHHHI
i O§inG,  yHHHD  IOKOpH . KaljlamH

wi konbasanap Giran KomIaHaH.
wira Gyan6, konbavanap conn sca ~7
VI neocal TYp  NAPAAHMHE  MapKasuil
b, raékuatap  sca TYp  NapHAHHHD
- Kypuin cesrneHHHBr Xocn GYmMmuna
WP typan ponm yiinaiiw. KonGasalapra
AWM KaTTa, JIEKMH  PaHrHe - CesHil
Paniin cesn  thakar KonbadarapaHHT
Sowin Gy, Panr  cesum  KoGWIsSTHHH

tonkiap  jeinam. bynpan ramkapu

pualan TYp napia coxacu  Tagkyanap
0 neGaran KYNpok JetamiapHd hapk

Ui biyia Moc paBHII@ oflaM HKKI XHIT
W Gupi KonGauaiapHUHr Ky 3FAIUIIHra
Q‘: Wimkiapia avan Kanam.  lyssmr
W (papk ki Ba OBBEKTIApHUHT Ky
WMROIT sragap. By KYpHII  Kyjiysra
y WMICH  90a  TAEKYANAPHHMET  KY3FAMMIN
0l KYpHIra Keuky Kypui Jeduianu.

WERI X1 KYpuin GHp BAKTHA aMail KMIAH.
W KHYMK  EpHTHITARIMKIapra  yTHija
MUKEHMAT  cesrHpiiMKKa  ara  Oynmaiim,
CRYPMIUN KeuKH KypHmra yTem HucGatan
! F:'nm KYpHII KapaHHHHP GONIIaHHIIN EKH
IR pOMTHTA  MOCHANTHILIATE KY3HHHT
[ Hpim coar mobGaitnupa cearmpnuk 10-20
i Mymki. TYimMK anantaiys BakTH Ky3 yayH
I MYMKHIL, JICKHH CCHMPIMKHHHT YCHIITA KYaa
VRN JIBOMIL aMaTia OLITAJTH. "

[IWIHKRA YITanta, KYSHEHE CCIUPIHTH Kyia
W puntianankiapia dakar 1-3 nakMka Bakry

ACTHK  IHH3aCHMON  Moya
Kz xpyc-rsz::m (4) xoitnanman,
FIOBYH  (5) wumur
Topaiitu Xoccanrapura  ara
OKAHMHIH  Tydhaiinn Gy Gor- il
JIOBUM  Epramima  xpyeran ) )
CHPTHHHMHI' oIpWmK  pajye- 1 : !
JTapH y3rapu6 Typamm pa by 2
Y3 Haebatwia  Xpycranummr
ONTHK  Ky4yHHH Yarapuumira
omniﬁ Keaam.  Xpyerangan
KCHHH mHwacuMon xucwm (6)
Xounawran. Typ nappa (7) xy- '
Mannywkn, wncon Mexnar) gg::;nprm o
:ﬂﬂeoxma Yrami. Kys 6up cyrkana ypra .-M
- Ha!i{wms [Eysrmr YOYH KY3ruHr Gansm onmyg
acagc . : I dmﬁ,nanf(mqp. Kys $smmanr
thoroannaparra yxmaiimt. Ky e

Napaajia o6bekTHIHT X,
AKHKHH Tacsupu ' ; ;
CHIJMPYRIH THIHM 616, 1ox Impﬂﬂ:ﬂm’f"""}' W Ok Ky §arapu® TYpHIN HATHXAcHIE Y
yXInaran cylokimk pa K§30m T_mepyaqux eprava Gyaan  Typam Macotpatapra
- W stwnnp Ba KysHuHr Gy KOOHIATHEA YHHHT

Xucobmanam.  Hopwmag K¥3 yuyH  mox napji

Kypearruun  n=1,376. o y |
376, cypra  yxmaran I
XPYCTal pocHHHKY n=1 376 ray TeHLIHp, e

v K¥pnm  cemuennmmr MHTCHCHR MY K§ara
KHMH TOMOHKj1aH TYP napnana xocun mﬂHHaqu'IN |
66

T

A
! Hpe/MerapHn
WAL MR 0 Y I0K HYKT1aps Masxkyump. Kysuunr
U0 U AKROMALATS HYKTATAPH Yerapachiia yirapain.,
WA MBI B YI0K HYKTAcH oflaMHMHT GyryH ympi

M}l‘h‘lyMKH. oJlaM  XaM AKHH XaM)‘l'd
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axpatub

Kypa ojgain.




AN

/2 ;
M : (4.93)
} I (hokye ME:(‘D(‘[)aClﬂIHp. Jlyna épnammicus sca
G Ky praHamm:

AR/

oy = ”“ 2 (4.94)
i macotpacn. bylom Gypuakim yiadamrapann
1 KOTTATAII TP

) D 25

Y9YH  KY3HHHT  ONTHK  Kyun D=58,6 5- Uk 'IZT:I(CM-)
Onavnapuanr kyanapn axumam Kypamran iy f
Oymmmunapi  mymkan. By  kaeamims i I Gypuak KaTTATANTPHIIN JeRRIAIM.

K¥30fHaKIap muoiariiami. Skanamn xipap. ki i Iy piin TpyGatapu EKH TelIECKOIAp HKKHTa
TH3ATAPH MaHHH ONTHE Kyura ora GyamG, s Whopar 6yam6, (L, Ba L;) GupuHun JMH3aHENY
Y4yl Kepak Gynamaran ysoisak s O MKKHITH JTHABAHAAT GHpHImu 6ol hokycu
sraaup. XosHpru Baktia Kysoitnakmap yp Iy, Bywrait  cHereManapra  TeNecKOMHMK
HIUIATHIMOKAA. By nmmsanap  maxcye . TeleckonnK CHCTEMANApHHHT XapakTepiH
IMAMCTPIIADH  Kyja  KHuMK (~3-5 wm) WOOPATKM, CHCTEMAra [mapawiest pasumza
fapacuiia Ky3 émm cyloxmra Eppamma FIACH cHcteManan  SHA  apaiviesl  pasHImjia
Cysramjiaii xapakar kwiagn. Kys KYpam SIApIN lapakana y3oK macothama Xoiimarmran
BEPTHKAN  iynammmjar  Gypyakim | XOCIUI KIUItaH TacBMpH Jespim  chokan
TOpH3OHTAN HyHanmmra sca ~180° ra ey i OynnG, tgu,=0B/f,s udona ypunnm 6ynamm

/IABOMUZIA  ACTA-CCKHH  KY3aaH  Y30Kauiy i
KYIHHHI aKKOMOIALHSUIAHHIT KOGHIMATH
Onammmnr §pra Ema AKKOMOIALIMSAIIT |
~12,5 em mMacodana xoinamman Gynmam,
Ogam  50-60  émnapra KHpramja i
Hykrach 25 oM ra cunxmims. Macanan, ki
ykuérranmia  Enuapra Kaparamjia
KOHIaTHpAG onaminap, Hopmain kj3 yu
HYKTacH YeKCHIIMKNA Xoilamman, Dur )

A

(4.95)

22-§. Kjann Kyporiantapysun

JIyna. ®oxyc opamuru 110 e arpody
CHCTEMara Jiyla Nelniamd Ba KHYHK Gyromin
KYyPHIl  YayH XuiMar wiramd. Kyitpnarm
HILTANT  TAMOWIM  TacBHp/ianTaH. KecMa
MyTiaK KHiiMatiapuian coitnananamms, Jiy
A'B' MaBXyM, TVipH Ba KaTTatauran X0
TACBHP LIyHJAH Maco- M
tana xocun Gynam- r_l Ty
KM, YHH K¥3 akkomo- | x
NAUHACH3 KYpaau. :‘ -

Pacmra  acocan,
Gytom ayna Epnammna | BJ
Kyfinnam Gypuak oc- | -
THIA KYpHHaM: "

(bkyiap) nyna poaumnn Gaxapann Ba AB
1 Oypuari aca: : :
28

V.7 (4.96)




I
I H \'\I

RO 11111

Kypum rpyGacuHunr ysymwmarn £« ot
Macogara HucGaTaH KHMHK 6yaranidim
Xam Oyiomud w, Gypuak ocTwjia Kypaji,
Gypyakiii KaTTATAIITHPHILH 5¢a KyiHai

- ( n'__e_ | (_EE
[
Witk Gynau. Wlyamaar yayi fi+d=L (L

(4.101)

RV . WAL MYMKIH. /
igu, '
HHFyB'-l];l JmH3anapiad uGopar Kypunr TpyGacs e 5L 4.102
Xam Jefiwiand. Arap Jumsalapian GHpi PR S

Tpyba Damaseit Tpy6ach neiirmami.
Teneckorwtapna 7mH3a  ypHuga  kyary
mymkun. Bynpait ac6o6napra peduiekrop xam
Muxpockon. Mukpockon xyjia KH4MK
YUyH XH3MAT KM Ba YHHHI KaTranaiim
6ymamn.  Kyitugarm  50-pacMia  MHKpOCKOIi |
TACRUPIIAHTAH. } |

MM PHIHT AN PAKIHOH HAAPHACKH

BB OyloMiaHr  MakayMm  GHp  HyKTacujad
UMK 1IN TOMOHWJ@H — TACBHPHMHI  Gup
Wi OHIMK cHeTeMa HYKCOHJIADHHH HYKOTHII
: ‘ ‘ Xukukaraa sca TacBup OyloMra TYJIHK
A i E ; MYRTNIMIE TacEMpy HYKTa GYIMACHAH MabiyM
¥ ; ”/——H ' W ora Gymams. Onmik acGoGrap Gyiom
| 00 1Y IKMITAPHHAT XaMMacHHM YTKaIMacaH
e konam (macanan amacgpparmanap). By
MRl oG kenan.  Hamwxana  Taceup
‘ KyYpunnmmra gek Kyimnam. Teseckona
MR XOlHCacHi YHHHT aXpara oJIMil KyJdra
. . MK (5 1-pacm).
i v AIROKON 1!p)5,amma KY3aTPaHHMM3IA  y1apjiaH
WYPIAp MAcTacH TYMIAAH Ba OGLEKTHBHMHE
Mupkaut Epyr poraa ¥pab onran cXankaliap
Mitpa xocwi 6ymams. @apaz KMiaiiuk, S,
] wi Gypuak macoda Sp Gyncnn. OGbekTHB
U worepent. Gyamaran ManGajapia. yeT™Ma-ycr .
W Miapa Kysatwiamd. S Ba Si manbanap.

s

MukpockomHIAr Gypuakin KaTTanamruprim;
g, i
r==2= j
gu,
by epma u, - ofbexkTHMH SHT AXIM Kypuul W
Ky3atuiHm Gypyaru .

bl b T papinG  kypuruom - yays  Peaelt mapr

t_wnz—i} 19, = ——— 7{’. ! N MunGannnr AoMpa DIAKTHAAH  TCHMKAaH:

% e T Ahpakon Makcumymi Owran S, manGanan

Hsmanan Ky punauikm: i ' Bipiin inpakiMon  MHHHMYM  YCTMa-yCT

i (f05+5)25 b Mupkiowii  WdpakIMon  MaKCHMYMAapHHHT
e

e f,,a " N THTTRT] HHTCHCHBAHK aca MakKkCHMYM
(4.99 ) 5 - v b - W R 0.2 xpecacHiy TaKHT KHAIIN . Kepax.
MyMKl)ml?a (4.100) nan doiinanannt (4.98) un Ky ‘ S0 M Owapiin TaCBHpAApH Kynmmb Keram.
WAL IMMAD opaciyiar Gyphakim Macoda KyifritnT
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WapTH - KaHoarianTupea S,
axpanajm: v v
e A
=122-—=
A i D
= TYIKMH Y3YHIHTH, D - tenmkuuup
MHCOIMH3AA D Teneckon ofbeKTHBHMHE
OOLEKTHBHHMHI Mametpn D Kanua Kirra Gy
Y WyHdamik Gup-Gupura sxkum o i
HMKOH Gepayy, . = N
R:lfé’qg"xamx TEJIECKONHIHT  EKH
axpatib Kypcara omam KY4MHH  XapaKTe)
muom-uéan HKKHMTA apaHT axpariwiraH i
KHYHK Oypyak macodpacimmir 1
i oth TALCHPHIA
L
1222 »

Tenecxon oxynspunmmr
obbekTHR Gpr»G?;;maH ;mxm
Xam Oup-Gupnnan axpamuramran Gy
AaKHKara SKHH Oypuak octmma Ky il
TENECKON  OGLEKTHBHHEHT  Goy chokye
UKKHTa apanr axpartu® 6ynamuran K’W A
MK Mawq)a K!’ﬁl‘lﬂﬂn{'la TOIHANAA; 2

W= sl

(4.105)  ucpoga LypGuHnap, yiokaarm
Oluiran  cporoannaparmap Y4YH  Xam
xxmm AKHH ‘Typram Xxoama, (m
KTHBFA  UApALICH  Hyprap  Tymramiury
XOJTHCACHHM XHcobra oamlﬁp aﬂlr)-:a Mypakka '
Gymngmnr MKKH  KYIUHH  HyKracujan
JppakuKOH AokTap 6up-Gupunan Rl

)
VT U & a0}
W ,ZZD.S‘

Mf.c(]tpa,na Koiitanca, ﬁﬂom;mur my u
KypHHaim.
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L0t L

R

A 51-pacm.
] Ay’
D
- =
o
i Y S —

52—pacm.

Wpa akparnG  GymamMran MKKM - HyKTacH
i Ay Ouwnan  Gemrmraiivus.  Mukpockon
Wi mapran Gakapanuran Kanmb  scarasa
Wy xann Gyajm:
Sl Ml Ay s a' sina! -y (4.107)
TN xasota xocut  6yarand  yuyn  n'=l.
(LITTINTR

12
(4.108)

Mna' » ——
N

R it ankanan sing! kufmarinn (4.107) ra
| VUV YU mpojiaHl. XOCH KHITaMH:
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g nsing-Av  S'nsing Ay 28
Ay ____=.4_—_-_=_."M‘ i

n'sing’ DI2 D

(4.106) pa (4.109) renmmkrapian choiinanamt, / Aebpanniapan Ky
1,24 F -

2nsine

MK MHTEPOEPEHLHASCH

Ay = Hykracuaa 6Hp XIT 9acToTa -Ba TYPIH

MyMKH} y . Wiityara ora 6yaran sa -Gup  HyHammnga
MHKPOC_KOm{m-[r axparnb kypcara omuun Ky ‘ mz i Yﬂipﬂ yllpamc?;{. ¥

z by t ) =0 con(an + ay) (5.1)

| _ 2nsing

R=—=z=—1—" P P8 4 5
A 1224 '-ﬂ,,,um[ml ta,) (5.2)

n GyioM Typran MommaHmir CmpHm Ky IR AMILTHTY)IANApHE, @ — YacTOTacH, &, O —
aneparypac jefinnams. Arap Gyrom xno};pc e - b kapaérran - xomia - Ep>Eq, o g
Alr= /0,610 0 .' W RV IO KyIHIariHE XOCHI KHIaMiA3:

Hemak, (4.112) Gaxapmica, MHKpOCKon Ay - Bl o Fcoscer +a,)+

‘ A 5.9

HKKHTa o0beKTIapHH axparu6 YncaTR Y UL ¥ 4 ) = E, cos(ar +a) e
}\gnlxlg’ocxolmapna @ Gypuak onatia 772 ra fup (ynamnn Gyiivga rapkatysun Ba Omp
-112) xyimnaru KYPHHHILIHN Oonajn; | ] ”m‘uu MKKMTa TapMOHMK  TeOpaHunuiap
Ay = 0614 ! .’umlmu OYiMya TAPKATYBYA Ba YacTOTACH
n twhpanimin xocun 6Ynama. by darmsmm

Jlemaxk, (64.112) ra acocaH Gup-Gupuuan A
HKKHTA Oylom HyKTanapusu Mumkpockomn Gy

' G AUIMII aHHKTaHATH:
MYMKHH 3Kan. Mukpockon épmamuna Gyiomiapn ¢ ‘|W‘ I + 25, cos(a, —a;) (5.4)
KPATHIL KYYHHH OUMPHIN yayH A i Hitomd v - “

Wyin  pa Gonwlanray  asacH | KyiAHpars

O/THINrA XapaKaT KHIHHAAH. \ ’ g“ ey + £y, sina,
W oner, + E, cosa,

(5.5)

°] TYNKHH MHTEHCHBITHIY aMIUIATyIa
8 Fo Kiajipatiura Ty¥pr MyraHocut 6yiran-
» '.l' i yuyn (5.4)  mmar MKkana

E/ TOMOHHHH  OGepWiraH MyXMT  yuyH
{2
noumui - 6yiran ﬁ\fz‘ KaTTatnkKa
Kynaitupuh,  HHTCHCHBIMK  yqyH
Kyltmtari uchoann XOCHI KHIaMii:
=i+ 1+ 211, coslas —a) (5.6)

lo 1 — kyumtysun  tebpanmniap
WIHTCHCHBIMIN | — HATHXKABHI TYIKUA

i)

QT



L S

DiekTpom 3 ; J :

Gunan Gommgxaé;?;(;, Té’;’ KT:gp' IHWH ';H e I pInT fnranacnaan apk Kuiamm.
* ¢ BakT opamFma m‘;;::" . PpEIIs xommcacn osara keaama. Kysarin

TYPIH Baktiard TeGpamamy ga TYp & : Ciwip  apkr oM 6ymamdran
TeGpanruLTapy Mycrakn pas .aM p + Vimmn aHrepdepenima XoIHcacHra

y3apo dhaza Gyiirmua GOFK 6"_5]“ IR _ ‘elfipanmiuiapra korepent TeGparmiiinap

Hemax,  (5.6)  Tenrmx . W aypar wactora  Gmiman  teBpanysum

Ky HatiKac : 1 Oy onvaiima.  Murepdepermmsa ©(5.10)

; = AL MABXKYTMIY  HATHXACHIA amaira

I aam Oy xanra sHTEpEPEHIMOH  Xa)l

wwon xan 215 cos(a; ~a)  Kyumnypam

(5.6) nmmr paxr Gyiiwaa jpraya KHIMATHHH ol BOPCHIE (§38p0 ANOKAJOPAHITI)

I=h+T +2,!I,I,ms(a,—a,) ‘I-

B 7' i aeOparnutapainr dasack  UXTHEpRI
By Teg“mmam ms(ar_a’l) YOTHAIH qH3HK Ly s xaotux Jarapysun asazap Tedr
4KT Dyiuda onmnran Ypraua KuiiMatuum ki i Ol xnn mycbar pa mandmit KHiAMATIapHH
BaKkTra GOFMHK sMacirny Tychaitm Eo = B3R _ ':::p'm KyJaTnnl  BakTH JIaBOMHN@rd yprada

— > [ r .' A

P g a0 ?A.cos{at ‘a'w= cosa, —a,) =0
Jlemak, mmrencummikminr  prava  xomiing 0]
thasanap  papkn  xocunycHmnr praya

KHthosmp; Iwl +1, (5.12)

ik, pasanap chapkm  XAOTHK  paBuuya
IWIHRPHIED - OfaTlard  KYLIIWIHIIE  amaira
J peiiing xomucacu Oy Xota KysaTuiMaiind.
o 4 ) korepent GyaMaran TeGpannmunap geiinnany.
mﬁaﬂ"’m Ayeyeuit xonmn Kapa Y I“I Upyvink  Manbanapy  KavhHi pansa
(5-9)r'clac¢;can-pas KHTAHIHKKH: -y =congt WA Upyrink TYSIKHEIAPUHE  HYPIaHTHPMAiiIi
> il I MyCincnomp). By aromiap TeGpadmiaapunmnr

T e W : p W nsackta cyanmm Grnan GORTHKIMp.
? l)—;ws(ﬂ'g—a.del:cos(q, -d‘ W yphanTHpYBYl  ManGanap (atomnap Ba
el v | Kk naky asomuga (107 ¢) myp umkapans sa

Mak, A 5
; 0 SHe K taprbens pasriua Tacomaduil asa

3 P=h 1 +2¢".’—!Ecns(a, ~a) M OLLAJH.

ALHH 3 ] APIRITHPIEY TOMOHMEAH  TYpIM  BaKTJapna
‘2 1 VUMK HypiapHEM KYImcak, y xomaga chasanap
i e+, pHion  madsapa  TaptHGeMs  Yactora  Guuan
(5.10) uchopaman KYPHHAIMKH, KYinysun refpy W iepdepennon Mansapannur Gapua kysatii
bapku  nomwuii Gynrana, HATHKABUI i VPRI BAKTH OPaTMFUAAH aHda KarTa byaran
S wrenceHBiiK. ymdanag. bepwiran Bakina
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COS(H, — &7 ) = ot L
2~ rﬂfwsm_ @)t

T — KY3aTHIIl BakrTu,
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LT

A Hykragan S, Ba §,

KorepeHT Epyrmk manGa-
napurada Gyiran Macoda-

~~9A nap moc papmua d, Ba d,
ra Teur OyjicHn. A Hykrara

emb Kemypun Tebpanii-

jap  TeHDIAaMaliapy  Moc
pasHIia Kyinaarnya Hepo-

TYPIIH  30eMEHTAp  HYPAAHTHPIHWIAD TOMOMK
TYJAKHHIADHHHI ypTada CTaTHUCTHK HHTEH
XomIa HHTephepeHLM  Ky3artiaMaiia, By
HYPJAHHIIAHINE  MOHOXPOMATHKMACIHIN (i)
TYKHAIMINE  HaTiXacHia XaM 103414 Kel

ManGartap HypranHum aMIaTyna Ba dhasa OV
MOJYISUMSNAMmTaH  (§3rapran)  Gyramn '
KyHHIam Tenr1ama Gwial Xapaktepianais:

E = E,(t)cos[et - p(1)) NAnaHaA.
Arap  wkkata  TeBpaHmin  awmi b 2
NIPONIOPIHORAN paBHIyIa KyHujarmaa MMl - ——d, +a,) (5.18)
JouMuii 6yica: : M
2
Ey()=C,E (1) My vou( o fri, +a,) : (5.19)

Enz(’)'—‘C:Eo(')
by epna C, Ba C, — goummii kartamik,
by Tewmamanap Gwram udonaramran
TeGpanunuiapra B

B HUHLpHIHT A HyKTagarn aMILTHTYaanapu.
i } ML AOM pacM  TEKHCITHTHTA  TIEPICHIHKYIp
! un omcun. Comnamk yayn Eg=E; neb
W narHKapai TeGpanpI  TEHIIaMACcH

E) = E (t)cos| ot - o, (1))

E, = Eg (1) cos] @1 - @, (1))
KOICPEHT TeOpaHHIIap NeHmTai.

i) ”‘—;—aHJ -co{m‘—%(a‘, +d)+
f " (5.20)
" SIAL > 5 :
25-§. Bup fiyuatnm 6iinua Kjumny
HHTEpgepenHunscn

2

il >
@»a tda, H, (5.22)
iyinen E, ra Ttear Gynran rtebpanmm

aMiviTyia Manaym  6yaca,  HATHXKaBHi
M MYMKHIE:

M P a-a]. SR
Him' j(.l, -, )= i '] (5in3) e

iy S| :'td? dy) = e a‘] i (4

N
12

Hxopuna TALKHVIAlaHHMHAZICK,
HyKTaciia TebpaHumuapuunr cazanap
63_,1111&171 TYAKHHIApra KOTEPenT ACHuiIam.
6yaran  MOHOXpOMATHK TYTKUHAAD Korepent 0§
HHTCHCHBIMKHUHT KATTATHIN: -

I=trty 2T o )
ra acocad pasanap hapKHHHHT KHiiMaTH 0
Nemak,  rynxunnap HHTEPhEePEHUHACHHN
YUpAUIHIT HyKracHiard casaiapy  hapkunm
6ynanu. b
_ Bup xun vactora Guian TeGpanypun ukkirn §
CpyRIMK  ManGanapuuu - Kapaitk. By sl
KOICPEHT TY/IKMHAAp A HYKTana yapauicus (5d.

78

AR BaKyyMard TE3IHIA, & — MYXHTHHHI
WU (9KpaH  YpHATHITAH  Ko#ja).
WOy i yayn rabspicra acocan casanap
L, W - =consl, Yy XO1a SKpAHHHHE
i HHTCHCHRIMKHHIT TAKCHMTAHHITTH
WO Vi iyaiap  dhapkura COoRIHK,' SbHA
M wepopara sra Gyaamus? ¢
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IR | [ii

R

| irepdepeRMACHHMAT YMYMHH X0H

(5.24) thopmyna ‘., b,
e A Z 4 1) kapHIET Te6paHEII TEKHCTHKIApH MOC

TYAKHHIap Hymiap  dhapkura CHeH ‘
kypcarand. (5.24) ra acocan d. _Sﬂ:oc[; " Hdi Wilxmmapufmr YETMA-YCT TYHIMUIH SThHH
T T TS A xocwn  OYnraH  HATHX@BHH  TYUIKHEH

STbHH YT, %

ﬁinra}m{g ?{Pﬂm Tz:mm YIYHIHIH 1 KOHYHHAT ACOCHIA Y3rapamm.

% . ITEHCHRIIHK By | i e

Oysam, somus - 1WA Ei+E By 529
W, aap (E-E):O 6iica, HHTCHCHBIHKIIAp

0 E avanra omamm, Gomkava ka6

Wil iy tasomuia E wa E, Oup-Oupura THK

s ‘t‘.h‘ w ki Brcosa=0 KOTCPEHT  TYJIKHHIAPHHHT

LI T Gynmaitae. YHsukm Ky!ﬁna}rraﬂ Hypaap
Wi xocir GYyHImn mapTH KyHMAar# KypHHMINra

¢ i [
I:E;\/Z‘Emcur%(d:-dl, .

€ 2

. e e E’?Jﬁs‘-ﬁ:ﬂ-1
Tyaxmmnaprmr Hyuap  chapku Manm .
Xoen 6yiran chasanap papra A<i='=%(i=‘f 4
Gynranna Ap =mzx 6¥ymany va HuTeHcHmy,

@ =d, =2m+1)412 6yaranga, i
{ macodama Ttypran §; Ba S, HyKTaBmi

(5:24) ra acacan =0 &y : W
= n o i
XysaTiwunn tykracupa Kﬂpa&fa-axf;mn Aazandl il (55-pacm). By manGanapman tapkamaérran
CYCAHTHDANNA Ba HATHXABHIi MHTeHCHRIMKN i rr‘mu*yc—r Y6 HHTepEPEHIAA XOAHCACHHN
a2

M Dkpan S, Ba S, HE OGHpramTHpyBYH TYEpH
Wi Oy, Dxpan Guwian manGanap opacuiari
SV acun, 9 akpadna UXTHEPMEA ONMMHraH A HyKrajza
UM Kysntaitnak. By Hykra akpan mapkazijian y=0,4

OKPAMIMT TYpaH mycravapuna Ky

tapkusHr KuiimMatiapy d:~d.:2m—2%. dy =
Kelann, Oyuga m Gyryn con 6yt -
MYMKHH.  Bunobapun, 9Kpanjia
HHTCHCHRIIMKKa ara Gynran Ha
lﬁi;_;rrepq:epehunm-l MaH3apa  Kyzatuiagy

JIC8, MHTEHCHBIHK yayn Kyiunaru nqx;
.‘

i = st 3 C
i85 V£ —EE\E[(EM +Ep ) ~4E Eoy

i
WHeHcHB-
L OINTHK
N s, - @y
W

Wi, Acr - v
SR Ba

N

" f] (5.30)
l |

i oo
WA dy+d,=2L  peb onMmI  MYMKMH Ba
Wi, vynkn  di —d} =(dy ~d,) (dy = d)) = 24d, - d,)
W) 2 Oy epram:

By  dopmysanan
YpuHamiKy
HYKTA'1apia  MHTCHCHR B
Kaby1 Kuiajm: Wk Moc, pasmmng

¢
o= A e(E, B,

¥ s
: To = g Ve (B < B,
Avhn MHHHMYM  HyKr % : r
) ‘ Taiapuna = 6
KOPOHFH. 1K xy:sa'rmmamaim lmign
NPOHOpUHONAN paBia Oyianm. 7
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do—d _‘E’ (5.32)
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S A O 8. 00000111

el s ¢ ] i = :

2w s 0,1,2,14. i 4 il Pn 5.38

5 : . ) ' i i L > L : :
apTHH KaHOATIaHTHD Y By HYKTaapiia Makcimyy,

i ; Wi woara Tenr Gymca, y Xomma
v,

;f=(2m+l)§ R v Uprowiraik. xomana 1, =1, 6ymme,
MHPTIH KAHORT T Dy HYKTa1apiia Mitmyn

TEpheperus  Taprity ACHHNAm. (5.33) pa (
9KpaHa HHTEpthe penmmon Mamsapa Epyr Ba koo
ubopar Gynama. Epyr liyitapra Gyryn

B Kavnic, KOHTPACTIMKHMHT MYMKHH Gyiran
P Y arapajH.

e WK MOHOXPOMATHKMACTHIHHUHT
Iophepenasra TabCHpH

(pyrimik  MaHGamTapH  MOHOXPOMATHK

I MuOmup  (raseprap Gympan  MycracHo),
MUHOXPOMATHKMACIHKHE HHTEP(hEpeHIMOH

1 L
5(2.-“1)?1
Dkpan Mapkasuna Gom  maxey,
AOMTamm.  Vigray KOpH  Ba Mg:ﬂ;:ﬂp
Macocbanapsa Gupumn, HKKHHYH  Ba  xg
(MHHIMYMITap) Kol namam,
K§umy MaKkcuMymnap (éxp MHHIMYMITap) op
KCHUIMMH  fleiimnany

AV'N =

HHTephepentmon Hynap
KYHHJIA9a anuKanam;:

L
Ay =
Ay, !/1

(5.37) nan KY PHHA/IKH
MHTEPthe perms Taprubu m
6¥aranna Manbanap

nurepebe penrpon

HHTEphepenITion
ra Gormuk 6.1
opacugary Macor
WYTHHHT  KeHraifmmmra — onyG
. K
cabab:ng
Hurepchepenmon MaH3ap,
YIYH  Xam  Korepent
YEYMIApHIa uMKOH Gopuya | g KHYHK oammn g
Epyr ga KOpORFY WY 11aprumr HHTCHCHRITH K14
Ounan Belirmnat, Hirrepehepenumnon MaHzapanpy
XAPAKTCPIOBYH . Kyfinjaiy 11ApaMeTpHH Kupiramiyy:

Kysatim  yqyy Kyzaij

Manbatapan  xocnn

!

i

|

}

7

-

¥3ra Kypunamuran Epyring y

4 <<l ja xocui Oynam,

I

B o
ey

‘\.l
!
(4.40)
ylyﬂ.'llll'ﬂ
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Ad
56—pacm.
HHTEHCHBIIHKHIA

() yaym

i kypcamwmran. A,, A, aap m Ba m+l




0

mﬂ :’fﬂ'ﬂ'é MﬂgCHMyM Ba MEHHEMYMIAD (pug WiKMI  mapuacH  ySyHIMIMPa  TecKapn
HIUKITap) Mp-OHpHHH  kornab  mnre SUCTOTAIAD CTIEKTPHHA HYPIaHTHPAIH.
Kypigmm”"]’" EMOHNAITHaIH, THHH WANI  TypaM  BaKTIApha  HYypIaHTHpHIANMran
MaHOA  HypIrAHHNTHHARE MOHOXPOMATIHK/IHK | I KHeMtapi Y3apo  anokaop  Gynmacaurn
Gymamu. Arap Tymypuu HYD TYJKHH Y3yHug i cpakar  GHp MOHOXPOMAaTHK TYNKHH
CIICKTpal uNTepBall yprackpa Gynca, crekp OWAaN TYIKMRIap Y3apo  yupamiraHga XoCHi
OUIMING. HHTCPGHOPEHIHON MaH3apa Ky prinu W ROLOPEITUIMKHE - MyKamMMall paBuilyia  aHAiH3
o6 Kenam. Arap mHTepdepenimon M 1 T pubara Mypoxar .’:)’l‘[-alfml{l(: AR
Y3YHIHKNArd  EpYFIUKHUET GHPOpTa MakcHMy rrrak, YRTams | usEYETRE
TYmIMacAaH, uan kg $HI. TomMoHHIA Manban § KaBapHK -
HHTEPHEPCHITHON MaH3apa SKKOMpOK il # 3aHAHT Exqua“ KOl
Hurepchepenimon mansaparmir thapiial Tl auiray. Jinnsaan yrysau
TYAKHH Y3ywiMknara (m+1 i y s Hypnap WKKH Kyary Ba
m+1) Taprubmm max i K apum 1w -
2 sAp) atppod nnaciun
YSYWIMKIArH  m-Taptubian  MakcaMym  Gran N Kagan uGopar  Gyaran

Gopar.
ki o A .' Maiikenbcon uutepdepo-
Lo (A) = I (A+A4) merpura  rymam  (58-
ExkH ol Bhpac pacw).
(m+1DA=m(A+A1) o ¥ g - Epyrmik  manGannan
Bynpaun . | ApHM THHAK TUTacTHNKAra TymHO yHuHT GHp

WUOMM yiUlaH Kaitrama. YTran EpyRiK Hypiaapu
upin Tyim  ymappan  Kadtams Ba ynap I1
ymb yerMa-yer TYIIHNIA HaTHXacHAa
Aoncacn 103ara KeTajii. Masnymxs,
Miltnpa uHTepgepeHIHANAUIYBYH  HYPIApHUHI
prina - Gormk.  Epyrmk  manbaman  Takun
f 4 xin GynraH  MOHOXpOMATHK — TYJIKMHIap
gi_:;i ?zepry‘i];a::ma“ HHTephepeHts Tap) e Ayuum WUntepepo-Merpra Tyluran aHa LIyHjaii
i HT\'E:(UHHH;‘?PB;H KCHITTHTH Janrept e AR (napaack) A, Ba A, KHCMIIAPIa a)paiajii.
A Btk CPAIATaH  TYIKHHA JUMETp enkatapi ysapo tedr Gyica seHu K, Ba
Mamapar.mur e a ka6 aiitramg g M addpody 77 nnacmiskaian GUp XA Y30KIHKIA
KHCMAapH/Ia KOHTPacTANK i} W oy xomaa A, Ba A, TYAKAH Kdcemiap KaGyn
L M ke kedamd. K, KY3UyHM  y3OKJAWITHpCaK
| O i Kana, TYIKMHHAHE A, Gynam yarar A,
Ko pa ynap GHp-OHPHHM KMCMaH KOIUIAMIM.
PUliion Mansapa aHAKIY Gepriran EpyEiHk
M TovonEan | HYpTIaHTHPMITANMIAH  TY/KMH
W ekl vy Gunan Gormkmp. K, Kysiynn

(Al)m =Alm
Hemak, unteptepenimon MaH3apaHn
(5.4.2) Grian anmKknanamaran Tk YEYHIHIN |
(AR),,, nan Karra GYamacmari Kepax, sbim:
Ad< (BA),,, =Alm

28-§. Kneman korepentiank. Korep
an b
Epyrmukumne - vonoxpomarikmacig I
ﬁ!fmaﬂ BormKanp. Mantymki, HYp/TaHmin
6yaran MOHOXPOMATHK  TY.IKHHHHHT Gup-

HYp/IAHTIp: & p
agopu HTHpagn. Tynkun YIYHIHIUHHAL 4K ) R pRI K KH, KaByil KIATHYEE A, TYJIKMH [1apuack
! MOHOXpOMATHK  Epyrnnk  Hypaaniig) A ki napuack spum wadepod macmanka sa K,
| W By, y xoia unTepdeperins Oy amaiim.
¥4 85
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Tynkun napyana Ty
MATAPHHHHY yeTMa-yer 1 !
OIHG Kesmabepmaii, YYHKH 6y T§iKpN 63 -'

CIKanapu ypracuary Macocpa,
4p hapkimn &
YYH Ketran pakr, Arap CIIKasiap TeHr Gyica, fym()
Ypracunam macochanap thapki onmmm Gimau
gynam;m (Al_ Ba A, A1 xam) JABOMIILTHIIHE 7 (i
T9p G, < Oynca; A, Ba A, rynxun 6ynakapn Gy
:onnaﬂgm. Hamx“ﬁma YHUA-MyIMa aHuK Gyaran
aH3apa xocwn 6ynamd, sy Gomkaua Kam6 g
KHCMaH  KOTCpeHTIK MaBxyn 6ynamm
KHCMAH Korepenk Jap ,
Kncuan KOIepenTiu
BaKIH 7., &kn korepentmk y3ywmrn (1)

KyTTak iip:

Korepenrmik BAKTH

J;(?rgum" THHH  XapakTepnaiimm, Korepenrmn.
s PCHTIIHK  BakTH Jl@BOMHa  chasosa
o H:f:{aﬂnﬁ ﬁcnns iainy.  Korepenmimk BAKTH
™ Av Onian Kyiingama 6o,
FIHKJIHD:

(5.46) dopuyma Epasunn

TYJAKHH TapKatamiran mac

AHHK/IA MYMKIH;
1

wor

¢ — EpYFIMKHHHF 6yt TapKatun e

yuyH:
KV
6y namm.

" Arap Gepiiiran CTEKTpat uutepsan ypray
HITaH Genracak KyHHIarm Harmxara sra 65’.11 :
= cl &y = ZTAL
Omfmam Epyrink Manbataph yuyn korepe
Heda - canruMerpran  ommaii, Jlasepna
yaymiusr 1000 v pan ouIMaitm v

P

akacura Gopmk,
KHH XapakTeprarm ma

@ KOTepeHTIMK Bakmy
ota, snen KOrepentig

=S4 gy

| T

wypapumur iiyunap capkn Aazl,,
R M Ba aKCHHYA.

B MK ANCTATAPHHEM XOCHJI KHITH LI
1. 10ur ycynn.

A KYPHHAIHKH, EpYFIHK
MIMCHHK KY3aTHII  ydyH  KOTepeHT
L poenn kwam kepak. Korepedt €pyrRmak
Mysio yeyuiapunan Gupn FOHr yeynsmip.
Wi nypranTupunaétran  EpyriMk  Grp-
Wi S, Ba S, THpKMIIUTApra TYUIHpPHIATH.
Wypiap » skpana yupanm, EpyrmHK

AW Kt

IMPKHILTAD )

Lo

z.

Two: =11 AV
59—pacwm. Gy
| Kypunamkd, S, Ba S, THPKMUILTap
,{ (i kiink Gynca, HHTEPGEPCHIMOH MaH3apa

Wik
WAEALI T MKKH KY30Y YCYIH.

4 MO wa NO 6up-Gupura teru6 Typran sccu
LRI KaliTapyBun  osanaps  Kapuim6  180°
AR TG KO AIITHPIITAIH .

L (pyriMK TYRKARIApH K§3ryTapaan Kaio
by ymcomap  xyww S, a5, | MaBxyMm

WRNICK TYI0aH.
ki vanGapan 9MKHG  9KpaHra TyHIHLIMEa
(1¢] nyp OS — wnypuunr MO Kysrynan
Wi, OF - nyp sca OS wypuanr NO - Kysryian

e A
¥ o
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L

;aﬁmum HatHXacwa. xocwn Gynran wynm

PTacujpary Gypuak 2¢ pa e L
= TMp. S Ba 8

HiCOaTan civvetpi xoﬁnanﬂ“dmnp ;y\ly‘a’ri E Wi ro ;

08,=08,=r 58 ] ‘ 2 =h-1ga PO =2biga

W ybaiim tge=a neb oM MyMKEN.

- M s 2biga =2ba (5.57)

iitrran uaTepdepentHon iyiuiap coan N

MIpIHT §3apo. KOIUTAI 061aCTH Y3yH/TIH

I MyMKHH:

i Konaim obnactn PO HuAT y3yHaura:

§
y i ha  4bra’
5 Ay A (5.58)

Qra

eannunr Gunpu3Ma ycyim.

MW KK pH3Ma ymymii acocra sra 6o,
W cwgmpan 6ypyakmapn 6 Kylna  KHYMK
Ol ; wip acockjaad a Macotaman S manba
Lﬁgmm.;y'p"cgﬂa XaM Xy mynpair x ~ Biiipiovara nyprap  kuusk  6ypuak  octmga
KHIIHO, §, Ba §, ManBanmap opacy A Gunpysma romommnan Gup xut @ Gypuak

we(n-ne (5.59)

Kotepenrt S, Ba S, MaBxym ManbGanapian
anp  xocun 6ymm6, Gy manbanap S manba
Wik Eragn. S, Ba §, manbanap opacumaru

& @ Gypuak Kiuk

; KHJ1
S — H6 OTHHraHHIY

Gﬁréosa:,-

I=y+g " y
Manmyvkn, kv e S dusine = 2ae =2a(n - 10 (5.60)
Macocpa R HirTep@epentmon ‘ e Oyiran macoda: * )
Av=lbe " i = +b 58
s i TR AT KeHrnm:
2.33) Ba (5.54) dmpmy;m_napuan_- . f',.tL,{ (5.62
: £ \\-:f_"'_b‘_ =ﬁ_',:_j| il 2a(n-1)d 20
(5.51) Bz Zra ' e ‘“I‘ Glpinn Koam coxacu (PQ) HEHT Y3YHIHIU:
S513 8 (555 i |
" Mg = 2be = 2b(in—1)0 (5.63)
.\\-z’;'_b_ W ppepenimon fiyanap conn: NAX=PQ kyitnuarn
ra ‘ i\
88
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N = dabn-1yg

PITII, 33

6.3-pacm.

Sk Mapkasuna idynnap capkn Honra
WU makcamym  kysatwica, 6y yeyama
UM KT HaTVOKacka, SpHM TYIKHH
s W I KaCIyIa 9KpaH MApKAZHaA OnTHK iyn
1-pacm. i Oy xoiita KopoHFYITHK Ky3aTHJIa/M.
4. BuiieHunr urky JTHH32 Y
Kavapnk smmsa  pay, Gyii '
eTpH  GViina6

AKKATA KieMM GHp-Gupuman Mami:u Maco '
Tinza 63naknapy Opachnam Macota 1cux G
pacm).  Korepeny ManGaap
POIMHE S, pg 8, sapum
JMH3ANApIaH xocu 6¥iran § A s
HYKTaBUE  ManGanunr xagi,. ﬁ“‘"
_mﬁ TaCBHpTapy EXK:) 8 \5‘ LTINS
M. buitenuur HKKH JTHH- j = | e
38CH  9Kpauna €rapi  japa- MO pan
Kana pammaniHkHn Tapmuy Mpontiapn
STOAMAH, ~ yipaum6 S
MU paEn

O Jlumnuk yeyns

MinGawian wnkagrran Hypmap iijomra
Mil Kirra 6yiMaran TemMKra ora 6yran
Ak kofnatrmEpanam. Spum  THHIK
1Yin chpontiig Yaraprupmaii, MabiIyMm
RVIRIpoK) yrkasand. Diofirenc npuHummra

PRIy

L (aprim
I HOMOIILaH
0y yeyua 65-pacm.
ARG apamien GYran  TVEDH - uM3HKia
0 ik Gyaran  amsikga xofifamamm  pa
W KOINCHTPHK  XQUIKQIAD  KYpUHMIIAIA
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foum - 2digrsina (5.75)
I nesinadsinr, sing=nsinr Gyupau (5.75) ui
Lanmin:

30-§. FOnKa naacrunkaiapian

HHTephepeHUMACH

Epysmik nypn ronka tunnk macim 24 i
Gy Hypnap onka mractusKanmnr HKKala ¢ S Milntgrsin 5 = -~ —2dn """ sinr =
yranu  (66-pacm). By mimactankanapHmi o g4
KHCMITAPHIaH  EPYFIMK  KaHTHILM  HaTHl . 2dn sl il
GHpHHYM Ba HKKHIMH KOTEpeHT napawie JeF) = U
xocun 6yaamm. Mkkana HYp XaM Iuia

iy

YHKKAHJa CHHAIH. A = diincosr (5.77)

A ) i GOIIKA KYPHHANA XaM E3HI0 MYMKHH:
S ¢ e 2dml - sin? a/n® = 2d o7 —sin® @ (5.78)
AMMIIY KATTA MYXWITaH KaHTraHga siiekTp
I ektopr V3 dhasacuym 180° ra Yaraprupami.
yiayn (5.77) cpopmynara (A/2) KarTaiHKHH
wopiak. Avin

bupurun Ba vkKHH-
UM HYpIap ONTHK iy~
JIAPHHHENT hapKu:
A=Ln-L,  (5.65)
n — IUIACTHHKA MaTepH-
ATHHAHD CHHAHPUIN Ks'zp.'

CaTKHYH. ey
T el (5.66) :d\lﬂ’ sin’ iE‘ (5.79)
I o Wypiap iiynura TYIUIOBYM JHH3a Kyiiuica, Oy

ICKHMCIMIHHAHT 6Hpop HyKTacHna ifHFLmG
CacHie BYXyIra Kearapand. HMHrepdepeHnus
wp thapkn (A) ra Gormak Gynan.

AT KAHOATIIAHTHPYBYH HYKTaaapiia MHAHEMYM
WIAPTIN KAHOATIAHTHPYBYH HyKTalapia sca
By,

L, = 4B+ BC (5.67)

AB=BC AB+BC =
Yubypuak ABK nau '
cosr = BK/AB . d=
Inactinka Kamsmrg:
AB = BK /cosr = d fcosp
Bynnan . L I TErMILIH HHTepgepHHIHA
24B=2d/cosr =1L, :
B aca AAFC nan (AE) Hu TONAHMNK. Sif
AE=ACsing
Pacvnan AABK nan 1gr = Ak /BK = AK [d
Xy wynuuriek, AC=2AK, nemax,
AC = 2digr
Hi xpcobra o6 (5.72) Eicak
AE = 2digr sina

1) penikiri (n) ra pa kammwamrn (d) ra Tenr
HAplbIe acTHHKara MOHOXpoMaTHk Epyrmk
et tymaétran 6yncun. by Bakmia (5.79)
WIWHIKH,  TUIACTHHKAHKHIT XaBO -  MJIACTHHKA,
uerapacuian  KaidTral  Hypaap  ysapo
NG, MaKCHMYM EKH MUHEMYM XOCHI  KIIHILH
RVIMIIHKIANT SCCH Napajvien MAACTHHKA YUyH
B MHHIMYM XOCH:L KWimig ryimi Gypuami @ HuHr
AL

TR A
A e dan’ ~sin® a t-l‘ =2 (5.80)

i

xocun 6iaaum.
o A8.71) Ba (5.74) mn xucolra oavan xo
Clcak KyHmIard TeHUMKKa ora OV laMuy:

R
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S e

apPTH®ET KaHoatantipysuy Gypy,
a
FacTacEyryapg '”mpti)ﬁpeliumygaxmzmﬁ E:::Ic

zdmi——(zmq. §

mapTHkl Kaﬂoammpyﬂqn & |
yzapo FEUTCphepeHm a6 M,ﬂm o c
Bor 1Ka4a kw6 afirragya, thakar »
TyuTyBIXT TEDALIEN Hypnap pacracy T
uaTepPSPeHIMIEIING Makcm,gyM Bkl i
g .,

HHE " YiYH Xam 6 ali ny o
HH'I){:P(PG—"PCW .Hmlﬁ‘;l.m WPqJeP‘?HmF‘.’ "

ByH=ai xonma scey IUIACTHRK anan  Kaj|
napa/1es VIHp, SLHH ynap “HEKCHITHK 1a “ i
xam  GyELIai HHTephepenmsrg qcxca:um
nokaLTAL ATl 1166 arana, by Bakina unrepden

68-pacm.

NI TYpi HYKTATapia Typiisda 6ymmb,
i (n) ra Tedr 6yacmH. BC Ba DE
i Oypuak  kwank 6ym140, Epyrmk

¥4 FFYBUH JH3aMaH 3 . ,
:;:Z:—;apa JIHH3aHMHr q)omaﬂmm WRL kolUtamnrasHre - cababin’ xamaa
s o — Wi Kaw o §arapumm Ty | a2
xocHT 6yJIﬂ,qH (67- WMk apun e Tenr 7e6 OJHI MyMKHH,
pacm)- s NG Kaiitran GHPHHYH Ba HKKHHYM HYypJiap

Arap  UacTungara Q’NPK"
TymyBYH  HYD MoHoXpo- dn TR
MATHK DY Macian % < J" sin’ a + 3 A3 82)
Mypax‘cxaﬁr 6¥uica, y A £ l. T
BaKTAa VP xun - WA (pApKst KyFHIATH WapTHH KaHOATIAHTHpCA
TYAKIH Y3YWiKnary J" g "_i’l- i ot
Hyprap TYP™  Gypuax Pintin’a £ =m 71.145.88)
ocTHAA o ojc Bty ‘L" I AW KAIHHTHKIATY . HYKTaTapHlal  KailTral
Hypnap P qpalmu_ma " I XOCHT Kumamu. Arap ontHK fysuiap
PR YPHaknapyan i W KaHoaTIaHTHpea

KaliTHO, HHTepthepen-
HHOH MAaHZFapa  Kamanak
cuirap¥ - TXPI XUl riingay Y3YHIHKRA
OyaH-

N in® o i%=(2m+1)% (5.84)

i Rysrnaam, Oyuma m=0,1,2.3,... 6yamb, y

Wi raprubuan mdoganaim.

1 IOHIMKIApIAH  KYPHHAIMKH  MAKCHMYM  Ba

: g W OynHme  UacTUHKAHMHE  KaTHEITHIHIA
HouacH™OH 100K yacrancars WU AITTARHMATICK. IIACTHHKAHHT GUp X

Kofnauiralt CPYRIMK vantaiian épyrmmg na MR KAHTIAH  HYPHap  MaKCMyM  EKu

KapaiiiaK (6 B-pacwm). cracH, iy Hlyimir yuyn xam ﬁylmaﬁ HHTEPhePeHLATA
- WU aTepgepeHTTH eI,

2.7 TeHr kammnnukka TeTHULIH HH cnebe

()-’,




Pacmpan  kypunajmkn, kaiirran | Ba |
[UIACTHHKA 103acuiia yapanm6 uutepdhepenim
YayH xam Oy nmurepcbepentmsra cupia
ATap TYmyEIH Hypiaap Mypakkab Giica, y
MaH3apa paHriH 6yiu6 nnacTHREKa 1031 K
Cys Gemmpam  wecrs érunmmr  fonka  pu
napaanapuia  Xoewn Gynammran  Kamanaxiap
onmama.  Kypunanuku, Temr ormmra  rer
KAIHHIMIT yarapmac (d=const) miacTiiKara
CPYFIHK | TYIIMITH HATIXACHTA XOcH1 Gy
TCTHILIH  HHTephCpeHtHOn  iiyiulap aca
IVIACTHHKArA TYUIYBYH [apajllen Hyprapian
WAPOMTAAPAA, SBHH EF Ba COBYH mNapial
Oypuarn xam, liapia KATHHUIIH XaMm  Viaraj
HHTEepepeHIMon iijiap xocut 6y.au1Im

69-pacm.

1 jpacTamkatap opacHparH Macocha  yarapmac

pepomerpra  @abpu-Tlepo  sraioHd  aeHRmam.
e oserpra uyauk  MauGajan  Tapkok  EpYFRTHK
el OFMIITA TETHIIIM HHTepgepeHIinon Hypaap
W akaaia xocun Gynama. Byriail Manzapasi
Wi nsann 14 HyprapeKBn fysmra Ly
- WOAKKN  HH3AEMHT OKAT TEKHCIMIW@E  9KpaH
PENIASIANYBYH HYpIap HY/TapuHEHE hapkit:

31-§. Hurepdepomerp

Hureptpepenums xopucacura acocnatméﬂ-
uHTCpchepoMeTpIap  jieiiniam. ephey
IpHHUMIATA B2 TYIWIMIIMIA acocad 2 A =2lcost. (5.85)
HHTephepomerpapra 6y mumany. Xo3upru | i 1 ::mcotba
Hyp/i  uHTepchepometpiap mmmarmand. Ly . """E npam.uanm T
. Wepbponeprapuar Gapi 6 el
TYFPHCHIA KHMCKada Ty xTamnl s o
DhpuTlego . mrepitirercrns pepers Tapraén 6am6, (5.86) ra acocan
ILracTuikanan nGopar 6ymb yiapHunr muKy
AHHKIIHKIA Acen Ba GHp-Gupura Karbuii napau
6ymb  Kafitapin Koadhpuier
(R=0,90+0,99) maxcyc napaa 6uian Komwiam,
TAlUKH  CHPTHAAH  KaiitraH  EpyenmHk

2/ .,
e ey, (5.87)

.

T eonsl Gyaramia (ry)  kamalinmm  Gunan
;Eu:zipi;zzﬂ'iy"gm YYYH YHHHI' TAllky CHpii W tupinGun omam. Arap cnmuin Gypuard KMUMK
5 ‘ M GYPUaK XocH1 Kusamuran Kitj ) Gynca, cosr,—>1 Gynam Ba (m) 2Hr xarra
Y IIACTHHKANApTa EpyriHk ManGaugan 1 ! mm s
KHIHK ¢ Oypuak oCTHma TyMICHH. Bynpnaii p , .
ﬁ{rpqam @ 6Yaub, 6y Epyrmik HYPH HKKalli) i
KYI Mapra Kairuig warmkacnaa 1 sa 2 1)
Hypaap THaMu (1, 2, 3, 4) Ba kaiitran Hypiap |
xocun Gynanm.

m . (5.88)

A

Ry TaE HHTEPEPSHIMON  MaHapaHHHT  9HE
\ Mapkaupia xocwn  6ymams.  (5.86)  dopmynanan
SR Y KCHIIMPHIM. AHAKAAIL MYMKHH:
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2/sinrydk, = Adin \ L epbeper o Mansapa mnza cupri 6¥ivia6
Arap &7, mi kyumm maxcavymnap e— K xikatapiad ubopar 6ym6 myp mmsara
Sn=1 Ginca X AW, sioan (r=0) Gyaranpa 6y xankanap
=1 Dynca, y xomma m ‘ I8 BORIHK, 9KaHITIIHEA KY pailiaK.
sal s L UL
2sinr, ' WS(R-d): d=BF=4AC

(5.90) ra acocan (/) xanua ¢ e 5 % (5.22)
w3 : - A R +2Rd —d* =2Rd —-d*..
JTap niynya mETHYKA EKH TOp L~
EpyPTAK HypH cucbatmza Tk ot Wl unsanKED STPHIAK. pamHycH R jlan xyla

o R>>a’)a’ H1 Xucobra 0MMaciiK MyMKWH.
6ysran (renmi»ueou) nalepH  ONMHCA Y XOMI A
Man3apa Kyla aHHK KypHHAH. tﬂ Y"“‘ "j;}:ltﬂl“ Kypunuira ora 6y 1a111;15 -
i (i [
32-§. Hototon xanKanaph s ! (t'.’.ﬂ.) Ba (5.23) f])ogmynanapra acocan Ba
A siinliopra onran xonaa EpyF XalKanap pamMycH
Tenr Kammnmmkka  Termumm  unrepden MANKIN xoci KiTamms:

" ‘ lml = JRJ{m_L] (524)
HaTHXacHla 1o3ara Kejaaad, 4

Ilnma miacrunka Ba mpza opacHuary W) piuycH 5ca KyHENarara Tesr Gy namm
HOHACHMOH  KYpHHHUITa »ra  Gynu6, xa'rnm ] M w RmA... (5.25)
nyrwrapna Typiuda 6ynanm, M (m) omran capu ynap opacuiara tbaplg

I-nyp smmH3anan ymﬁ HIHILA TUIACTHHKY apin. bomkaya kwmb  afdTranja, Mapkasuit
derapaciiad - Kadrray  2-Hyp Gwian D MK XwiKaTap  AKKON  KypuHHO Maplca:ulan
m»m:pqacpem.mm: MaH3apaHi XOCH/T KHAaH. D ' WP Yanpo kymmamb keragm.

EKH muiiMym GYammm KyHuiam maprias o)

A=2dcosr £ 412 =My, ‘ W lpymuxnunr TYPFYH TYAKHHIAPH.
Ba
A=2dcosr+A/2=2m+14,, /2 Bunep Taxpubacu

WKWy TeOpanMin - Ba  TYNKHHIAD  CHHrapu
WPy TYIKMIUTAPHIT  XOCKHT KM MYMKHH.
Hiep  romormaan 1890 fwula  taxpubana
VIR PHOACHHAHAHT MOXHATH KYHWTaruya.

OMp Xt Gyiran WKKWTa KOTEpEHT TYJIKHR
ML RAPIIH Y HATML Tapraicu. - Heen
0 KM KyTOUIaHTAH HYp CHEJIAPHI KYPCaTKiYu
Wl (1) Ba EpyrmiKIM SXIE KaifTapyBun io3ara
IVieITan  Xoand  Kapaiiuk.  EpymimkaMHD
Wpn oamaiivms. Tymysun Hyp Guian KorepeHt
Wy Y po kapama-Kapun 6yaran fiynamm 6yitma
R ryiiras Ba KAIATIaH HYp.1ap
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L L T R

Ijl'I'YeprbepeHmmcH fosara kenam. Xy,

TYHIYBYH EpyFIHK HYPHIHHT TCHIIaMacH 1 BN Av 1 £ |- 1 bt Z =
ik = E, cos (&)t—kx) B 2 i +5 i
Ba KalTaH HYDHHHI TenrIamach sca Kyiluyul L fiytyn comnap.
s cos( ot skxba) MNP TYPEYH TYAKMHHMRE AYMITHKNApH Aeiiiam
), i, o, e 2 HITape Kyiunaraaa Gynam:
CHHIHpHII  Kypcarkmun n>1  wosaman K " :
asammur yarapunm natnxacina wosara ke L st _E(mrEJ

HyHAMHm 6yii VK g &
%’Haﬂ yI:;m; 3r}a{p1»);:§:1 rﬂ:ﬁgcﬁ-’;;ﬂm | KYpUiamiky,  EpyFIHKHAHT AEKTp  MalgonH
Harixapuii 1y:1Kmmmm asmkiam yay Wl KaiirapyBun K§srymsar - cuprian A
St yaym (5.2 i Jlemax, ryrynwrap Ba ayuimkiap opacuaru
: Wi ayurmkaap opacknarn Macoda #/ ra Tenr
E=E_W+E‘MM:2Eocos[kx+%r ‘ %
; _ A MMIOHHMHAHD thazacuun 7 ra yaraprapcak,
=E'Doos[mt+7) IYPYy  TYIRMHJATH  MArHHMT — BEKTOPHHMHT
. 2 W MOC Kenamd  Ba aKCHHYA, ALHH  aieKTp
| Wl JIYHCTHKQIPH MarlMT BEKTOPHHHHT TYCYH Ba
g ok MMcOaran 70 macodara  crokranmp. Bunep
o 2 AAOMUCH KyifiMarHya;
Hikon mason Myreriniod G | eyt S cheio i, <o
St L L};CO q{ a;yngxg::r:rx . ' u Ounan Koruiauran siccH pa :o.mca umma 1
yarapama. Mana Gymnaii T5:1xura vy I kY ary cuprira HicBaran yiua Karra Oyamaras g
copmyTara acocan TyprYR Ty ! MOlnrrepiaran. Mertani kjarynan Kaiitran nyp
FADMOHHK Komyn  acocna ismpmm-“m::, ; AU epdepenumataan pa Hatxaa TYPFYH
G¥aran nykranap kyitnmarm APTIAH aHHKIaH) Bhanus. by

By epna

. C
2y " - Wi Gup- > P
COS[ICI+EJ= GIn Rt kx+§ | Macotba- ¥ P :
e K Mar- o i l
By epna m=0.12... Gyryn warypan comtap., | um‘ ‘ |;:.y1:::p —

bynnait HYKTAlapra typeyH 1¥aKkmn YUY |

s I K] _ L TR b |
JIYH HyKTanap KoopauHatanapy Kymarmda a M 9pu-
L R - N Tk
Vs iy ) A xOiTapn
= HPONIAILIH. - KYPHHAIKY, KJIIHW 1yly " Ky

. Guprian Ty Macoara thapk kuaau. AMIL 1Y i P opacuars
6y:ualr nykranap Ky HIAPTHI Kaltoarial iy i Gpraxsa

M\ﬂ\

T1-pacwm.

|

100

p 101
BRI

i



JIAIITTIHK  TEKHCIMKIIAp  OpacHjiary Mmacoa
Wifuiin iypra uucGaran Karra 6ynanu. Byryn
LIk ranuiab cesaMMIKE, Xap OMp TYIKUH

Pacmpgan  kypunanikn, ¢ Gypuak Hi
[EKNCIMKIap AFHHHCHAAN KaliTaTH.

Kopaiiran xoiltapu opacuary Macoga el
Bunep taxpubacuna @=1° xwmb o/muHran y | 3 Mma ‘aMyJibCHE © CHMOO
1-2 MM, HH TAIIKHIT STaH, F: L / /

a) Paurnn dororpadguanunr Jum o
J L e
Epypmk  rypryn - timcmsiapamnan g i
cboma}lamﬁ. J-Il‘[l'mMaH 1891 ﬁlﬂma paﬂr‘l! ‘4 "'I H||IIIII.
uikiH.  JlunnMaH  yoylnMHHHE  MOXMSTH ! himM
Ulmua nracruHkara  THHMK  Kamin i s
CYPTHAQIH. DMYIBCHIHHHI OCTHIA CHMOD KAt/ K R
_[:Hyfmaﬁ 'mmma gﬂacmnxa HOpMA PaBHIL | 72-pacm.
EpyFHK jactacn GmiaH Epm s 1 :
P)'Fmacima K03Ura éﬁrm mv‘ umrp‘pepenunzcuﬂnm_' umﬂsmmmfxlu
MOHOXpaMAaTHK EpYFIuK HYpH (MHECON YayH K

apTH i witepipepenimnc  Gas Ba  TEXHHKaa  KeHT
gi?rﬁuﬁ;ﬁofy;w T K;I;],, of P Wi By xomdca ra3 XONAaTHIATH MOJUIATAPHHHT
Epyrmik ~ are ik nmxmx I KA : ApMIN, Y3yRIMKTapuiy, SypuakiapHH aHuk
i s PEHHET - AFHEES i CHUIMKJINTHHM  HA30par  KWIHMID  Y4yH
KopaiHuiap (KyMyIIHHHIT MaKCHMaT paBHULL 1
g viopd ﬁymxmma SMyIRCHE R T MicH  Epravmna  mwrepdepenHon  Iyiutap
Macohana KOMJANTan  KYMYLIHHHT  ApHM W Yoma6  &kun HboTow © XajKaltapuHHHT
KAriIaMnapy xocni Gynam, | UpYRiHK HYDHHHHT TY/KMH Y3yHTHFAHH €K
Hlyspaii Mmianray [UacTHHKara HopMman i Wi yiyirn Mawtym Gyiica, AMH3AHHHT SIPIHK
TYImCd, y XOa XaMMa SKBHIHCTAHT Kariamiiij W MM
CPYFIIMKHHHI KaHTHINW j03ara  Kelagd Ba [ Wi Gymnan TaliKapH I MYXKHM
MpI €Ol THK EpHTHI Ae6 HOM oaraH. «OnTHK
Wil Kyianatapaan nbopar. Kynmba xosupru
AP Mypakka® ONTHK CHCTeMailap, KaHTapysud
Gy:aran GMp Katop EpyriHK gactanapuuai | ! |:.n I;:'I’l'l'(;ﬂ 6yu6, wypnaparer Gy cupTIapiaH
Hypiap MHre, : - W Tyhaiiin MHTEHCHRIMTH  KaMasld, HaTHKaua
tuEK i Maxcgﬁsﬁeﬂu’l;ﬁ:um%%:i:na Zﬁ i B Ky H acas. by adpexthm iFKOTHII YHYH
thoroiiacTHHKa Tymygq{, Egyrrmx‘ﬂn yce.w WA CHpTHAA CHMAMPHIN  KYPCATKWYH - ONTHK
cuaTHIa XHIMAT KM, Arap 3Mynbﬂ,m'“ﬂr ; ll'l::l': A ’:f‘!:-::z;::q‘%a:ac :;Nux OyaraH  w0MKa,
KATTAMHHH MOHS T JIMaraH oK ) A / - 3
XOIU1A nnammsa,.xfamﬁgl'f”iy’m,mx oﬁ:ﬁm‘m : U0 Iy CpYRIHK HYPH KMCMaH KaiTami (1') Ba
MOC  KeslagiraH :{a-mp Kopaiiran P\zm 1‘\:‘ \ '.' Wl YT YTTan HypHHHT GEp KMCMH 3ca ILIEHKa
- e WeIapRcHIal XaM  KMeMal  Kaittaud (27) mypHu

102 ] 103

|l

-
it

KaiiTran Hyprap fiyniapusmnr apka M =2

KAliTraH EpyFIHK onruk dyniap dapku Ad




L g

Ko/ran i M

e K-“K;:‘lﬂ Kﬂcf omm'c KHem e, O, pa 0, Hykranapia HMKKHTa KYIIHA
Hyp.&a’f;'! 2o AHTRan. 1 - i MakciMym xocHn 6yiacun, ynpa 6y HyKranapua
KaTHHIHI¢ Mamlyumg‘l.fmaﬁiwz: gl b el g

. ‘ :

Yiranna, | sa 2 HYPAAp HHTep- —w < B A - 2{/,!14%:;",1“ (5.31)

HIHATAIIHG MHH} [ 1
Gepami, HAMYMHM
aml? :1’5}1;;;;13;13 HHTEeHCHBIMY i 2:5::;-'12'#:(»:—1}10 (5.32) w
Kamnam xamsmmau 1 gy @ 14 00 i Gup-Gupnnan Xawial ainpeak:
Hypaap opacujgaru tasanap dpaps ; i 2n(dy = dy) =4, (5.33)
- ra ¥ 4
. TeHT  BYaumut  maprigay

romam. Xaukatan xam ndzg - - o dy=d, :% (5.34)
?m;' Pasamr 7 ra arapuumn yanunay W .t venr Gyaran cnpraap opacwpiar Gypuak
—pa o i

4.4 2 R IR0 G, ) na-4 % (5.35

22 - i sl = «

= Kyn  XOIUIEpNa  cHpTHMHTr  Kaiirapy { )
Ma:caﬁmpﬂmvﬁmm OHprammxa, YHH 0f g W yayn

!'ioc:;n:JI A, Kalftapam kostprinter xy, ; 4

o KHAMUL Makcamma (5 sl il ~d, 2n_ A

Kysrynapaait - T AL i (5.36)
"irepbepetims xomicaci xyna KJ Kenay A
Kypeatkmun karta pa  xpuuk 6yaran a=-—— (5.37)
;‘am."“ap XOCHIL KuitHHnG, Gy Karna o v 1.5 §2n.f 67

pac;umm q’m"i’ Dapka 27 ra veny .'“' i M": i

YPIAD  Gup-Gupann  kyuaimupa, a= M:_]_paﬂ

Koaqbnq:i_tmen-m 0,99 6y.ran KY3ry xocu o
_ Mntepbepenina  xomcacy acocu
KyHunarmya  auukgan MYMEHH.  Kam

TUTaCTHHK ara & ; ; :
i (nagnxara) HYPIAp Hopman

SRS

|
I |
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6yﬂr;)";m_um Ppori somanapra 65l
M chepanap ypang itym 6
panaycnapu: } L

! i Mg )=max, arap @, 2%
. - ) Y e (6.2) nad KypHHAIHKM, A HyKTana m - 30Ha
Py aonlu +25; H=rad . aMInTYIa FaraBaanuing B, 11y 30Ha 03acura
- i i i foviak, 77-pacsyian kKypuHamaka m - ®peneis
o =T +m5 (m=123..) oS YOI kyiliarsra Tenr:
Bynaii Y bt 2
i 30}13‘,1?“ JoHanapra . GYnHmEMAr  adysa) W) =2 =+ )= r,,+ivni - +h) (6.3)
o & sy o g . z
M Ba 30HATApD coMm m 6 (i A rpnr Kypa KHUHK SKaHIHMHEE Xucobra
"

6ynca A@,)=0 raua

h=r+

'
4] i spTApGOpra  onMacak, cepHK CerMeHT

L YUy KyiIarAEn XOCHIT KHTaMns;
i S e
AR+ ry) . R+r, 2
: Jenr Gynrad m - cofepdK CHPT lo3ack o, 3Ca
a) Ha " | i
) THOKABHI aMITY 231K Xie i O,

'ZYP”“P A mykrana épy
HyKTaja mucbpakiion u M~
allap COHHHMHT Xydr By 10K .

~Ulynnait kume,
KysaTrimmnm 30H

(6.4)

A (6.5)

oyt Gunas (m—1) 30HA 103aCHHM XyCOONARAMHI

Dpetiem  Epyemix  manGanmn P L, 2, =
pacm). M, Hykra skummarn m -

A G
YKTara TabcHp sradrray rama€nnanung

bopMynach opkamn anmkaraum: o m =R, PP
£, = [, Jﬂ.ﬁa i M R+t 40 &
y AT cos(ax —kray ) = E,, cos(at ) 1 acocan - - DpeHesb 30HACHHHHI 1033CH
Y epna El=Ag - - O§mm:
Macobanaru awm - Man il
Gypuarm, fg,) VIR, @) — Gourtamii cha B0, =0, = O =g g
> ) — orn Mg J
KoatpthriHenTn Jeitnmam wit, (Dpeneib 30HacKH K03aCH 30HA taprubira GoFIMK,

WG, somanapian A HyKrarada ertHO KeayBdM
WML ylacH Ty ioHanapiaH A HyKrarada 6yman
W Wl CHpTMRa YTKamMaraH THK uMauk Ownam r, -
Gt ¢, Gypuakka GOFIHK Ba 1y Tyhaiad aiipum
A diykrara G KenyBYH  TYJIKMH  amIUIHTYIQIaph
Wil Kamaiinb Gopama.
B Bl b,
77-pacm y BV oBalapiad et KelyBud TYIKAH chasaiap
i Bl Oyaananrm - yays, Hatukapuil  reGpannnLEap
RN A TOTTTIATH:

i
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000 o g

L
’ S g 14
¥ el (6.14)

Ui (poitgananst m - 30Ha PATHYCHHH Ba 30HANAP

i e Ll ::Jr mzpl:M
- £y, =E(Eﬂ(mu” +Eﬂfmﬂl-~,, d TN - A
] aHH " (PKMII YIYAMAHH 30HAMAp COHH M OpKaid
TG}II‘JS:;EZJLG.S) Hchon ComAnanITHpIIIY A MpKMIL Y. . ap P!
v Xap GHp ToK aMLUTHTY N yiapiig) ki yayn (R—:c).

(6.15)

(= Lom*Eu . 4 i 3
om 3 ) opKami uonana6 . - \[u,‘,mzl; M e (6.16)
KIU1amu: y Kyfnarm 1 | b
e (in XYPT Gnraina): p $ K UHTEHCHBIMIA I aMILIATYaHHAr
£ =A+(i- E, + Lo By g HPOTOPLIHOHAT, HIYHHHT YIyH (6.14) ra acocad
% = . o T_E“‘* }, - MacohaHuHr yarapuum GuraH A Hykraja

Gyaranaa) Exu MaRAMYM (m Kytpr - Gynrana)
NI Ky3aTYBIH THPKHID yadamu [ Xamma R Ba
- Yuwpmaran  maiitia A HyKraaa JpakImoH
WUMYM  KY3aTHIHLIH EPYFIMK TYIKHH

E.
+(_miﬂ— E«(..,dJ + EN""-‘ & Eoru-ll
2 2
Y3YHITATHTA
s (m=w0) Gynca, E,,=0 6Gynams sa (6.14) nan

it - TOK Gynramma:
Ey (E

o 0 E, i

b2 *[ 2 Em+—;°—]+.._+(;-1;i_g

i) =
Arap (6.9) sa (6 ‘ ;
(%.;)O)B:eﬁgn:gap;f (6.82) iy f I aaM (6.16) KipuHAIMKH, SCCH TYJIKHH ponTHTa
‘ I Tenr Giman, Hm;!“m;ma ) A=5,107 M TYAKHH y3yHIHKIarm  EpYRIMK
TOHIMKIApra ara 6y tamis. Bese oy Gynran THpKMnIAH ro=0,5 M YI0KIMEarH
e o M Wit TAIIKILT STaH. 3oHanap coHM mIyHmaii Gysran
o T*’% ] JUAMETPHHIHT OLIHPHIHITH A HyKrajgard Epyrimik
B~k i ; Wi TANCHp KM, HYHKH macotpans 50 M rava
£y =0 W) g e My mprdmga  dakarrana 6uTTa MapKasui 30Ha
Al O Ko,
Amg ;’ CTApIHYA KaTta Gynca (Mss1) o M
OIHO - Zo iy =B 186 oy '
i P THIIT M
KYPHHMIITA 3ra 6nam, YMEEH. - By X0, ‘ ik
A Ly E (o Dpenen joHATapUjaN KeaatTrad TeOpasnnap
£o o T 1 Qi Gy.au6, yupawmrasga yiap Oup  Ompiapuin
O (6.11) pa 6:12) w1 6 = | Arap EpyriHK TYIKHHMHY HYaHTa ‘Gapua . Kyt
XOCHI Kj1aMus ~ it DpnamtapuG  kyiigy W 1YCYINM TLACTHHKA (JOHAM [11aCTHRK@) KYHCaK, ¥
: - Wit 1eOpansin -aMIETynacy (EpyrmK HHTCHCHBIIH)
. Wi Maxeye wadpbod 2kpaiuia  pagnyen  HaTypai
. Il AWUIPAT WM UIAPHTA TEHT, KOUCHTPHK Xaikalap
0y Aikaiap opaiuren Gurratas ko:wpu® Kopa panra
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QMR CE R

1 BeKTop HynaldmMra Kapama-Kapiind 6ynana

piex  Gonpraniyd MKk @penenh  30HACHNAH
AMITyacHI XaM  Xucoburail  MyMKIH. by
uiuiaryna Ey=Eq—Eq ra TeHr 6yub, yHHHT
i ﬁmpmu JIeKHH KyIa KHYdK Oyiamm (786-pacm).
. P, Loy Ty  nucn oviK, Gyaragia TebpaHHI aMILTATYIacH
F:'b:ﬁ &xnm ‘-]—;-=_T+_‘ “‘. BhoM).
Bynpan K]?PHHWKH, PR
Bastcpacuun Gaxapamy, PUS——
narapripeaK, Gom dokycna Epyrimk i
aCTHHKara nucGaran sma 4 MapTa ommpHiy

g}fsﬁ (Epyrmikmn Jrrasmariymran KumaG) |87
YAUG, s0HAMM mnactunka TaHEpiaran

toTonyexa o MYMKUH. Arap 30H3J!I:l :
thponrira sra Oyiran, nyp rymagran 64
lrm_a:;ﬁrnmxa.uau ¥THG 1, Macochana A HYKT
Dlj,l—caxzmacoqaa}m 3OHATH  IIACTHHKAHIHE Ky

[ a

B) Hatikasmii AMIIHTYRaHT rpadum yey,

BEKTOPH  TymyHYack KHpHTHamH. By'Eo ok
v ? . 3 78-pacm.

peeh  30HANTAPHHHHT  COHH - OPTHIIM Guan
M Kyt KM TOKIMIMTa xnapaﬁ) HaTHXKaBHA
Jiyien Tox Omm6, ToX, KamaiuG Typau. Arap
i conn HeKcHs Gyiica, HaTHXaBHH aMILTHTYIA

() (i soHajal KETyBsn TeGpannLl aMILTHTYIACH
Wpmitra renrnarnam (786-pacm).

HyHanum Grran TAMIKIT » F
Tran Gypy LT
OfHais. - Harmxapuii veGparmm m i |
BEKTOPIH HuruHmcn cutarnna Hdsoman '
i Tymoun  pontanm ®perem,  sonanane
7}1_;1a1fqanapra. Gy maitrnk, Iy  kuwnk 40
(77-pacm)  emm6 ~ kenypay AMILIHTYA  BekTOpK
tbasacn  wonn ga COH - KHiiMaTi E_,,,' 6y ‘
SOHANAH Ky TY1KHYy aMImmTyac By, py
TalWkmi  arran @anm (thasamap chapku) aa'
XyJ-I-,IIH HWynnaii £, ra umucGaran KORameny,
gummaw KHUXaTHAaH ﬁﬂp-ﬁupura TEHT Ba Gup ‘
YPUAKKA GYDWITAH CHMBK ik - BEKTOPI
:;fx,rara YPATaH) | XOCHN  Kutamms. . (78-paesh
HaTHXaBnil rebpanmm AMILIHTYacH my ek
HUFHHIHCHEA TeHr 6ynam
Arap yakan i ' Ppe '
_ Aray POHTHIAN  Gupiuy e
TeHr 6ym6, uhonanacak, Gy ®kuumk somanmg :

[

W IgPAKIHACHHHHAT XYCYCHI X0/L1apH
Wil TemnK1as xocnn Gynanurad Andpakums

Upyrmk manGawian R macoana xoﬁnau'l_ra.u Ba
M v venr Gyaran  ayManoK TElMKI@H EpyRIMK
W £, Macotana Kofdamman 3 9Kpania Kysaraiink.
(iph unmk GFinab rapkamdum  KOHyHEIA  Kypa
NApACH MUK EpHTHITGH  JIOHpaiiaH ubopar Manzapa
WM i, XakMRATAA 5ca EpYFIMKHHHT AuppakurscH
yiviall Gomikada manzapa SeHE hpPakIHoN Mansapa
W okpan  Mapasdfai A HYKTanarn ¢ CpyRIHK

Ay
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Ko, 35-§ narvpek Myinoxasa wopHrcak, A

2
2 01 m- 1)
wirencuymm - L& Eg, = g TR Tewr

Wi, Wi Mapkasga €paTrad (m KypT EKH TOK
HAp) NOF  KysaTHaamd, YHHHT atpothuia
FUMICHTPUK XanKanap KoHnamamd. A HyKraiaH
AWIKAIAD  KeCKHHIHTH — KaMaiinG, Mabaym
fip Tekuc EpHTHArAH MaH3apa XocHn 6ynamm
i WLHA TCOMETPHK COSHMHI Mapkasupa Epyr
i kysarrad. ITlyaccon (Ilyaccon morm) Oy
W oamac e Ba y Oy raxpubans @penein
AVIYITHPYBYR  EDYETHKHHHT TYAKHH TaGHaTHHRA
i cupatia  KentMprad siM, amMo  Aparo
eon TaxpubanapuHHHr - HatHXacH  (DpeHess
Ul O ivacaan Ganku yHH TacuKaiim:

A"
' pls A’
— 5

Laa ) Ll

M=Y91 301 Pamyen g, = ml-&"—
Ro+r, PoPMynay
80—pacwm.

sKpan weTHaaH Xocua Gynanuran Andpakuns

I HyKTaBuii
| piaéTran
COAHHHT Xyia 4 MK
HBopat vansap, xy3 ﬂy-n;\m D,
. Kysarnn
iy Nt Gopran

Dpenens
WOMETP[{K
XaIKarnapgay
ATHIA, Xonog, f

6) Houpasnii (Hot.uadxboq;) FKpaHaan xocuy

H
A ¢Pﬂl(qm| AVKHCIIHKHAHT

it ; 3 IR uetan
b Mpaﬁ:;:}{ *?.,?Kpnan Ypracing I Herapanan-
Hii Dpe; JMYHIEH kol i Wi dppakims
A DeRCb J0HACHH T Ko LV
HyKTara (m+1) wuagan G 81-pacm
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ﬂ”"bpﬂnmou M
arn
ABBAMH  Xowapjary BapaHn D, skpanyy

CK  TYIKHH ¢
kepak. Jlekun 6 i thpormm,
Eee e O o s e

Haruxana

Xap 6

KHCMaH  oyuk Kom:uf ?;qumm
g"‘t'ggkmm Macaracuuy m;p
ToelPHl VKM dbpomium oy
YCYIHHN Kapaiivpz, 3014

TynxusnmHn. ebeprix Suerime

826-pacm.

XK. HYKTamap opkamu jrypuy Ao Ac, Acy: Ac,. =1:041032027.
gyﬂmﬂ TCKHCIMKIAD Gruan mBa g : i it 6 ma Guian Moc
K APHITCHT] - YHIAI Gy jwonaumir  tapru®  pakamd oMK 0

i aMIUTATYIACMHEWAD  Kuitvatd B uykrana
: wap Gup somamu KuuMK 3omaganapra Gyicak,
i RaM loKopuarnek MyHocabataa 6ynam. Lysmar
Jiapin rpacHK  yeyia KMl KOHZacnua
. (y xo/yta crmpan Xocwn GYMaciaH, CHHHK YH3HKAp
0 Bupira nacGaran kuuuk Gypuak octuia Kolinamaim,
Dpenen 3oy y  wonwiap 103 jespma  Gup-Gupera  TeHrnamranjia
CeKHH me?imm HHCGaTmg I kY puiminra ara 6 mam.
(onanap kenrmmry wiwtap B rykrara aac6aran cHMMETPHK Gysraniiri
' JOMIApTA  TETHILTHE - BEKTOPJM [HarpaMManap Xam
o O mykrara HucGaran caMmeTpHK GFinama. Arap
WU KYla KHMHMK KEIMG OMHCA, CHHHK HH3HKJEap
ikkn  winam6, Kopmio  crmpani  Xxocwn  Gyaanm
wapanr). EmumMaran  3oHanapias  KelyBdH  Hypiap
o’!ll' (MycGaT) KMCMHHH TAUIKWT ST B4 HATHAaBMii
" pexropu Ounam racempraHamd. Arap B Hykraun
0N COXACHMA@H  IUTPHXJIAHTAH - 30HATap TOMOHMIA
. iy wHAnapuiHr CORMHM Yarapuuy GriaH HATHKaBHI
§ AMM Yuapamd, sbHM GMILTHTYIA Karop MAaKCHMyM
0 KaOyn  kwramd.  Arap  TYAKMH  cuprd Gyrywiai
By i, v xoma Hamiokapuil amiumtyga OF avnmityian
W knrra 6yanamn. By xonnarm MHTEHCHBIMK TaKCHMOTH
Ky pratiran.

MB-M B= i
oI =M B-MB=..=MIB=\'8e
Mo5.M,B= 4B g X.K. pacm ; M.’ js.
MM, > MM, > MM, 52 X.K TN
PaKaMi onmmg ey =5
MOC 30H; :

KiiiMari B uykrana XaMamm AHIHT TeGp;

A7-§. dpaynrodep andpaknuacu

i Cnpn ocen 6yaran Hypaap  andgpakipiscura ShHH
Vypiap  mdpakimscdra  @paynrodep  AHpPAKIMACH
(IW22 ) ¥V ®perens audpaknMachiaH  IPHHIHTHATL
116 Wi (pApK  KWIMaiiy,  aManga  ontHK - acbobirapiard
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Jrchbpakigss (mchpakipon

" bpakmscnan 0 s Iﬁr-txapa) scoolll ! ) by
Tapannen uypnap PaT.  Matemariyg Wi hapkM JOMMHA BA AMIUIATYJalapu TEHT,

q’PﬂYHmrf)ep m‘g}l’-‘fkulmcn CUHMH el J| Josanapra sra Ba KysaTHUI HyHamMimra
Geprman, PAKUMACHHIIT oy Wi Oypuax  ramxmn srama. B, HyKracwjiard

| Wypiap WHTEHCHBIMTHHE aHATHTHK Ba rpachuk
MyMKIIL. i

Muasa ghoxy,
S CHila
YR ypnapy /.

B, k= i)
. 84-pacm.

a) AHATHTHK yeyal

whn  THPKMUIIA TYIIyBYM TYIKWH CHPTHHA dx
UMenTap 3oHatapra axpatiiama. - Xap GHp somatan
i bwaén Kyimars enrava Graan uconalaHas:
dl, = cdx -cosal... (6.16a)

i KNTTAIHK. ’
Wil Kewrmrn  OyfiMda  TYUIYBUH  TYJKHH

38-8.
§ SkKka tHpKMAag X0CHa 6§namuran

Aippakumnscy $ /, Gunan wndonatacak, y xomta Gy KaTTaiMk
v A :
'mpxﬁ:;:; :‘lﬂﬂogpwmm Epyrmik 1y y ; e '
5 16,. ; HH
llnd’paxmwliy::m;paiﬂ-'g:;a lb{%lan TEKHC MM £ = ch‘r (6.166)
Heranray p anu (84-pacy), \ " ‘

H Ay 3 5

YiYH b THpky u& YKTaaM TeGpag Aty b b ol T
to = Uity £ 4

i : QM Takun ¢ o ! I
6¥nran 30Haapra Gy, By‘f"PT[iHPI y3apo M' "

ac ana MF TekHeanKia KEeHIUTHIH dx 12 'I'Eili‘
STHG. KenyBun gpn = i X macoaia MF KJL;

Wi ona vycpainn xocnn G§nran ranagi KyiH/1arn
L oA g
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il
dil = =2 e i
: dxcos(dl“h-smﬂr ik fynca, liﬂ;ﬂ:—"ﬂ Gyarannare yayn (6.18) nan

q 6 ; € P ‘- = _?E i ¥ » 1
Tj pita A+ TYIKHY conm; B, nykranam. Wnsrap chapkst

TIHIT I
Fanaémmagupfﬂm SHH KeHIIMrupary Gy S, (m=123,..) quHE bsing=tmiA  (6.22)

TFHEHHCHHN .
HHTerpamam Kepak: OIMII Kepay
&

Gynamm.  Ilynnai xunub, bsing = +m i
W MUHAMYMIIHK  IADTHHH - TAUIKEA - KijIam.

el
£ =_f—"—cos(cw—2’rrs' E J
¥ ——xsing)de = —L1g;, 2r 8
"b . 3 # [sm(d-T HMyM shlqa::t% WAPTHE  KAHOATIAHTHPYBYH
N
sinf | = |hs;
'-Sinax[_ 4 3 f{[l}bsm,p]
27 sing

i Ofnam.  VHTEHCHBIMKNADHHHT  MAKCHMYyMIIMK

0T COS(af — ik /5
B gbsinv: - bsing =+(2m+ 1)3 (6.23)
i . ;
e (A MHTCHCHRMIM  Mapkamit  MummMym [
Sml(f}bsin.p] JieOaran agua KiaukMp (85-pacm).
R I
Ebsin;p

B, HyKTajaru jj
F HFHHIH e
Egrmm}mm' AMEKTP  MatiioH Ggmamm;
qx,“wa ﬂHHKJ'Iauma ‘ﬁYl"ﬂm i
Hitananas: MHIATH  Tpuromom

winesinfm 25in % Loqy 0 NS N5 o Wb 24b 346 sing

—_

2

Husthpakums  Gyp; ; :

‘ PSRN Oypyarn g0 6y

::zlj(}:zrmm: EpyEIuK nnmncnmn};u 1y ra Tenr
BIYM @ Gypuak ocriga mibpakiyn HraH

lgyfﬂu[am TCHIIMK opKany a}uq;glaﬂamla

: F Sinz[[f}bsing)]
Fujf, Boedden
(o]

Xyfoca keanb unkamy

85-pacm.

(Wi ichpaKIHON  MAKCHMyM  Ba  MHHHMYMIIap
ayyimpiam. JugpakunsiaHyBan MKKATa Hypaap
1 (puKpaH xap OHPHHWHD y3YHINIH 1124 ra TeHt
SMianpra axparamis. Hamokaia THPKHLITA TYIIACTIan
i e Gynakiapra Oysmagd Ba  HKKHTA KyuiHH
Wi ran Hypnapas By, Hykranard ity surapHunr hapki
Wi Oyiwm. by xomma @penenb joHamapuil cowt
WK . Arap  THPKHMUI)  KeHDTHIH AB=b f’\__y.uca,
WVINN HKKHTA  EPYRIHK  TYNIKHHIAPHHHHT Hy/11ap
hu'p O 110, KKIHTH TOMOJIAH KOKOPHJIA KEITHPIUIAN

Ey TEHIIHK 1an KyiiHaya

ABHE MDAk Mas s P iskaa
ki 3apa’ in3a Mapkag) |
PaBHIIA Kotinamray 6y.1aiiu (85 - palx:?im i

A
A heocan S =ma, GunoGupHH
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m=bsing i1 & mukstopra dapk kincni. ¢=0 6yaca 5=0,

'/'{J (W HETH  TYIKAHE aMIUTHTYACH E;
: b U AMIUTHTYTACHHHAT anreOpank HHFHHIHCHIAH
Mucbpakuns Gypyary (@) HHHT Gab3H Kufiual ).

xoiinazu_am{raﬂ Ppenens sonanapunmmr com y Qi 5. 4Bt X B thazan
YIYH KyHHRaH 1apT Gaxapma: i MK HyKralapral  KenyBod. Hypaap o

bsing 1% By doHANApRAH ) KeAYira s MIMCETap 1o 1Y,
__(ﬁ J M alinana
2

EKM (6.22) Temrmx XOCHT Gy, o
Bynnan m=12345,_. . O o0 ‘ o

Hatmkana B, nykraga | -
YAKHHTAap  Kap i

Yapaunb Gup-Gupuny i g .

XocHn 6yranm. AgEL e A R

Hucbpaxims Gypy

KemyBun pocncnb

bsin
Xouaa —(—‘I-JE=2M+[

ATHHHHE GOoMIKa Kiitmara
SOHAIAPUHE  coHM TOK 6y.

€kn (6.23) Tenmmk XOcH |

2

HHFHII  TeGpanmm rahcuxflx Xy Gy
aH Kkenaérran re6p p

)
86-pacm.
2E, v
nakasnii avmmatyta £, == ra 3

WiM). Arap casanap tapkm 27 ra Tenr (86B-pacm)
Wil amTyna Honra Terr (Ep=0) Gynama, sbHH
okl = 10,0450,016:0,008 | Mym  xocnn  Gymamd.  MKKkunamuH - MakCHMym
Makcimvym pa MHHHMyMITg b :
P XOo1aTi : -
gg:"::)ux. Wynnsr — yuyn 6y gem Tg"m e ;
XPOMATHK  paninary Ty:kuy y_—,m"m,m"nm‘ ‘ . . AR o et
Arap tymys Epyrumk o 6yica, y xormaaﬁn ¢, ratenr 6516, Map o=
MapKasiiia ok, arpocpi ;

3¢a pancin 6ynams, (G
MapKasra skuH, K papr Y30K1a xuﬁnagxam.. il R

KyHigamn uncbarma 6ynanm:

Wi Gyarana xocun 6yaam. By pakina HaTHXasui

6) Aunnmyna.uapnn rpagmK yeymna Ir.hh

By yeyama xam THPKHUL KeHEmImarm "ﬂxua‘ CUMYIAp  KMIMATHHE XM Xymm o iy yeyr Guian
b il i B 30leéppa'ry6y "||| MYMKIH B2 WHTCHCHBIHKNApH KMIAMAaTH aH@INTHK
Sonuten rapua St fi 'ﬁap s Aﬂﬁ; W knitvari (6.25) Gunan alinan MoC TYIIATH.

ara SYacui.  [Tuchpakius Bypuarn ¢ ra Kapab Gj!'-

I

1= [?2..)-,'“ = 0.0045%
AT

123

I
[
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39-§. Tupkum Kenriwrn Ba EpyrmMK ManGan Gatin YETKH HyKTajlapujaH  Kelysud  Hypaap

An(pakuuAra TABCHpH jiscn Gyryn ManGanas KejiyBuH Hypiap AHGPaKUHACHHH

' L Jaitt. Taxpnba Kypearaikn manGa yirdamura BormiK

WA dpaKTIs THPKAII YTdaMura Xam GoranK.  THpKHIT

U Kanua  kwapk  Oymca, JmgpakioH  MaHsapa  IyHd9a

WIpoK, Gynamu  THPKHIN KeHIJIHIH Kauda  Katra 6yca,
|OH Man3apa nryeHa Xapanamanm (87e-pacm).

Oxopuparn mynoxasanaj y -
k piaH HHAIHKH, TH])
Ba  EpyRIMK MauGan  jrmuamm m%l;amuon
Kna. Xakmkatiay Xam  bsing = 2mA dhopa
THPKMIN  KeHIIMIH b Kamda Kmapk Gyiica, sin
TyHYa gam 6ynamt. Arap b=A 6¥uca (m=I yayn '
" : uran dpaynrode
xi:r}“;iumupm MaKCHMYM 3KpaH d9eTHjiaH Y 404, MKk THpKMmaan xocun Gjaan P
1 amH, SbiM  OyTyH OKpaHHM  MaKCHMYyMm ! MupaKUHACH
ép%mmll KeHITAIMEY  sHajJla  TOPaHTHPHIIT  9Kpé ’

HILHTHHY i T ¥ Arsp

2hiic ﬁozlam::gnmma omib  Kenami. J Alup THPKMIILTAD COHH HKKHMTA Gysica, mipasiion Maisapa
om]mma - e KCHMYM 9erapac anuk| W upruinMKHra nAcGaTan Gyryruait ysrapama. DM KyiHi
Mﬂmmﬁ -ﬁﬂ!aﬂmﬂl ) atunaH  Gonutab (8 HUapIan cpakIsUIaHIal Hypsiap HHTEP(EPEHITHACHHN XaM
chpakiHon M.;ng%“?“ XOCHT KuHamd. Man Mool o kepak (88a-pac).
b " S g donagsnin 7 ‘-\' Tinp-Gupmtan o somaddod kuem Gwian axparHiral ysapo
Mmﬁﬁmma _Typysum Gupop 2a Gypuak o jei Ba Xap GUpMHENT Kenrnur b ra Temr Gynran HKKH

anan Epyrink kem6 tymaérran 6yiacun. b

g“l’m‘a Kyla SAKHH Kofilauman  korepeHt Gy ; KNI apaien Hypiiap nacTack KeG Tynragrran b S
épyemk manbanapunan ubopat neb Kaparm M}nmm
6

AloxiUia  THPKMILIAD TOMOHHIAH  EpyrauK ‘TapKaIMaiIIra
|MIUTapa  HHTCHCHBIMIH  HOMDA . TeHD GyiraH MHHHMyM7ap
a) | ) Gygams. Dwm  Maxcnvywiap Oup THPKMII  XOmMIA

W uiMiyiek Gapua yHaTHUUIapia Xocun GymMaitm. Gansn
ny HUIAp/A HKKUTA THPKMIIUIAPIAH Kenaérrad EpynivK HyplapH
wpiii itykorams, Jdemak, OWp THPKMIIAH papri  xonia
KiFth THPKMID aMan KANaGTramja KymKMua MAHHMyMIap XOCHT
O, Wy:utap chapxm A=A/2 342,542 Ba XK. ra TeHr Gynran

Wiliiapia  (MECOIL TapHKacHia 'all TOMOHMIArH M Ba M,
WUTKH YK TatapHaan Keaagrran Hyp/1ap) MHTEHCHBIMIM HOIIa TEHT
l’m‘m Kylummya MHHHMYMIIAp Xocni Gynand, sbii
M, F,=MM sing=(m+1/2)A/2 (6.26)
biyina m=0,1,2,3
[P THPKMUIMHHT TALCHPH HKKHITMH  THPKMIL TOMOHI/IAH
Ny TP, arap Kyingard wapr Gaxapuica:
M, F=MM sing=mi (6.27)
bywiait  Makcumymiapra  Gour  Makcumymiap JieArani.
JOKOpIIA KYpCaTIITal @ Ba 6 KaTTaIHKIap AMFUHAUCHIT d Guran
Whosinal, KyimaMEa MEHEMYMAAD a GOl MaKCHMYMIAp. HIapTHi
Y Htaraa. 3aMms: ;
dsing=(2m+1)A2 (Kjummia MHHHMYMJIAp) (6.28)
dsing=mA (Gom MakcaMymiap) (6.29)
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O A

Kaitn st rosivkn, GHp  tupKHI  XoU Ui MHHHMYMTapHE  XocHn  GyaMmM  Kyirarnaa

MHHHMYMIIap XocH 637)_111111 mapta bsing=(m+1)A4 s, Wi, Xap Gup aloxia THDKAUUIaH B, MyKTara S
tbapm:MI o A A | 1eOpwimuiap yayn dsing=2mA/2 mapr Gaxapuirania
Wi HATIDKACHIA SKPAHAA KOPOHFYTHK XocHn Gyiam,
(i uiTepbepeHIMON  MHUHHMYMIIAp  Ky3aTHIAIH. DM
1)A/2  Temrmk  Gakapwica  KpaHja EpYRIHK
Ion Makcamywtap Xocn Gynama. Tupkanuiap cond

peat e dsing=mA ;
MyRnai {yHaiiuuapia mmgpakumon Make
6y MakcaMymmapra Gom MaKCcHMyMIIap neﬁlmanl:i.

dsing=Qm+) ity i ; ‘ VIHH Kapaimias.,
’7  HMYHAIHIIapAa  KyuiaMua  MEHuMM By xo Kap : ,
Oymams (m=0£1£2.43, ) s o 4 () WP YIa KHAMATIAPA MABX YL GYTamiki, HKKHTa
e ; ANKMINAPHHET MOS HyKTanapimad (Mucon GUpHHYN Ba
4 : IMPKHIUIAPHAHT  ban ‘yeTapuian) - Kenaétrad
1-§. Tudppakumon namxa; pa Wiap B, wykrana Gup xui dasana yspama. Dazanap
Bup Gupupan renr Y30KH 42 il - §2mn Gynranpa dsing=2mA/2; m=0,1,23,... Gynub Epyr
e i ‘ i\ ! ami. By MakcHMmymiapra
A, Py % TS A ol e R e

i wnixapna 6. ukims Gypuarn ¢ muer Gowka Gabu KuiMaTiapuia
' i IMpKAIE MOC  HyKTaTapujan  Kenagrran reﬁpam@ap
i cpataja yupariym, ShHH dsimp:(?.fxﬂ)m LIApTH
‘ ':g Kjinmua | MEHAMymnap Xocwn Gynama.  Byhad
AR THPKHULIapSian ' @ HHT yHall KMIMATIADE XaM MABXYIKH, OyHia ukana
ande AHAETTAN Hypi1ap Dpacmupt:ffrma g ¢ Wi Mo HyKTalapwjian sKpanun GHpop HyKTackra K6
Tenr Gynamn. Iy capk mA ra renr G§ran — apK Wi icOpamiuiap 6up xin Eki Kapama-Kapuii chazana ;au
A F 4. by nyprap HETepepeHIMaG MaKCHMYMHH XaM CKit

MakcHMymIap Ba (mN + I)E fiynan apaa.

HiLapaa

MHFIMYMY Wi xam  Xocwi KwiMaimi. by xomna B, wykrapard
ap 216 aranypum N-1 Ta MHHHMYM XoCH UK GHPOp OPATMK HHTCHCHRIHKKA (3 6y A,
pacm). Myunaii kiwm6, 6om maxcr Aap >

dsmgp = m_!\-’—;- =ma

Bynja (m=0£142 43 ) Jwthpakis TapTHON.
Kyumivsa mumnmymirap Hapm;

dsmgp = (mN+I)%
Kyummvuaa mamvymiap of ': cHd
i P OPATHFHMAY HHTEHCHBIHMIT
Gynrau HKKHIAMYI MAKCHMYMIIAD XaMm XocH1 Bymanm, K
MakcuMymiaap opacujiary 6y nkxuasmn MaKCHMyMITap
Irem ﬁyna.am: Hucbpakimon HAHKAPAIAD HYPHAHHLIHHHT
TapKnbiHy Yprammmga kyna kemr Kyutanntam. Yiapy

O KOGHIMATH anya wKkopH  (~107). Hudppakumon

B

M




B THPKMIINAD  COHM  MKK aMac,
X KHTa T
Cakkmira Gyaran xomnapen Kypailmuk. By
urephepermon  Manzapaga HHTEHCHRBJIK
Kyitiaarm 89-pacmpa kenrnpuran. e
i Acocuii MHHHMYMIap  BA  MAKCHMYM
STAPTHPMAIIH, IEKHH MaKcrmymaap 1o ;
thazacu 3CA KOPOHFYpoK, Gynam. ’ prK B
Tapkuiyiam  kepakku, dsin 6n
i i @=mA mapr
THPKHINIaH ubopar midpakimon namkapagary
HYPIAp MHTCHCHBITHIY SKKa THPKMLI XOIHIAria
6ymacnan Gatku N° mapra xarra 6ynam. By aca
JnhpaxkiEsanran HYpIap uHTepdepeHImIcHIm
4 €5 "
U <1228
a )

b

Gy tenraukma @ = %bsﬁlg?'

I, — sca rymysun HYPHHHI
HHTCHCHBIINTH.

Peneii maprura acocan
HKKH  CEKTpal  YH3MKHH
Tyna  axpatn®  kypum
thakar ury BaKTIa
MYMKHHKM, arap Gupumnun
CIEKTPATT YH3HK, HHTEHCHB-
JTHTHHHHT MHHHUMYMHIa
HKKHHYH CreKTpa 8
HHIHKHHHT  MaKCHMyMH,
mﬂl{m{qu CICKTPAI  YM3HKHHHT MM

KHHHI' MAKCUMYMH TYFpH Kenca (89-pa
ﬁbvlp-ﬁl{pﬂra AKHH 65@/5:[‘31-1“:4“11 ‘iHJill( mﬁc
KYWEIMIHAAIH  Yykypya KYIHH MaKcumMymnap
KaMma :20% ra TeHr 6yamum wapr, Arap 6y
KHYMK Oyiica, HKKama CHEKTPAT UMK KYmmib kel

Hudpaxnnon MAHKAPAHHHT axpara ooHm Ky
1

Kyfngant opmynanan anmirana:
A
RS .
] MmN
Arap
Y odsing =mi. .

128
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Cgcocinl sing HHHD  MaKCHMan KHAMaTHHH Gupra TeHr

Jii xpcobra oncak, y xonaa :
m = % Ba R=%'Nl- (6.35)
WLI0)  TAHKapaHiHT Gypuakin - JIHCIEPCHACHHI (6.34)
K NcocaH KyliMarnda aHHKIam MyMKHH:
5p m
BEET 6.36
Do =51 = doosp (6.36)

m=D,d-cosg.. (6.37)

42.§. MKxH yraamin andpakimon namkapa

- ) y T
i Gup  yrHamiH MK aucpakimon  famkap
l"Jmmwmmt.rmp JaIKHpHATapHian nGopar 6ynca (906-pacm).
yin Gynpail  GUpXKHHCIHMACIHKIApa  HypHH COUTLTHITIH
GOl xocun GYIATMTAH  MakcUMymIap KyHMZarH mapira

AN 1AM :
Al = AD—CB = dcosa —d cose, = mi

m=0,1,2,3,.. (6.38)

d(cos a —cos ay) = mA...

d

'+
‘ g
a) 6)
90-pacm.
129
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T

Arap MKkuTa GHp Yiraamim
) JHPAKIHON  [TaHX|
XO YCTMA-YC1 KOMIAUITHPICA HKKH §r1
natxapa xocun 6ynann (90a-pacm). i
H;éxixapmu-'l‘r X Ba ¥ ynapu 6¥iinaa qoaMui :
Xul  Oynmum  €kH  GYIMacHTH  XaM  MyMKHH.
nanxapara 0X a OY ymapu Guran a, sa fi,
gi;m:m Hypngp Tymaérran 6yirca, y Bakria Gy
Yiotaps GHAaH TAWKHI 9TraH aud,
0 pakiis Gyp
y3apo Kyituparimia Mynocabaria (Gom M&KC@ 1
d\(cosa —cosa,) = m A o
y d,(cos f—-cos ) =m, i E
1,0, aap  Oyryn comwnap, 6y 1 ofel
TEKHC/IMIIIA §3ap0 KeCHIraH pmepﬁo;? ryryrmé ‘
Opmmaii xomam  kapaivus. Epyrmuk  Gornavm
fynanran Gyncun. by xomia X yku fyHanmmmaa

i yiyITHKIard Jypiap  ydyH atoxpia MaKcHMymiIap
LA, SHHH CHieKTpra axparHiali. Arap myspaii nypiap
JUAMIM anKapara TanuiaHca Typnd TYAKHH  y3YHIHKIAri
WUyi AaniyM TaprHO OmTan Xoiiniamra panran JOEp
By . Yu yruawid manxapaga sca pakarripa (6.41)
ANOATIAHTHPYRYA  TYJIKHE  YOYWIAKAQIH  HYpiap  yuyH
W[ Ky AT,

44-§. PenTred HypiapH audpakuuscH

ML Y oramiaH JMGPAKITHOH TAHKapa fcaill Kyja KHIAAH.
Jil Al L1y THIIANH NArsKapari CYOKIHMK EKH raymapia
WOy TYIKHIDIADH  TapKamiuaia  XocHi Kanupag.  Yu
(lMiKapara  9HT  AXIIH gﬂeon 66, Tabmariari
a yiamar kwiamd. Bupok Gy KpHCTAUIMK UaRXapanap
Xocwt Gymin wapty Kyimnarnua 6ynam: 4 opacitarn  Macopa 107 Mpﬁymannmm_au K¥sra
d,sin(90" - &) = d, cosa = mA fai Myp  yuyH (A=7,6+4,0-107 )  macpakums
d,sin(90° - fy=d, cosf=mA ~ AMAlU, uyHKA TamKapa  foumaiicn d~A  Gynrannardua
\RIiON Mansapa AKKOJ Kysamwiamw. bymnaii uiapr Peiwren
Wi coxacia Gaxapra.
Piirien 1895 inwnsa ¥3 noMu Guran aranysuil HypiapHH xamd
i Hypaap EKTPOMAarHuT TynKMHIapaan ubopar ferat thHKp
Wi Jlays Tomonmaan PeHTIeH Hyp/apHHHHE (A=102:107 B)
LRGN KYSATHITAHWIAH  KeifHH  TacIMKJIami. ManiymMKn

43-§. Yu ymaamam nudpakunon naHmapa

Mazopuii  TysWIHIITa ara 6y . !

o yaran  mchpakiton

KaPaﬂJmN - Dur ommii azosuit yu ruamm nasxapa ¢i
rysn (NaCl) HuHr Tyswmammee mucos TAPHKACH/IA

MYMKHH. ¥ cii ‘ 1

B a!;i‘"(*;; %;:H;;cn“m KPHUCTATUIHK TYIWIHIITA 9f ‘* JpJi4 aToM Ba MOJIEKynanap yd yaamad  (hazaja  aHHK

6ypyak Tamkun orHb yxnapu Gunam Moc pasuuyia @ Jlh (i koitnamran 63m0, yrap opacuiarn Macoga Peirren

HypNap Kyiumari «-Haﬂ:gﬁ] Tymaérran Gynca, g 1Y/IKHH YSYHIHIHE - SKHH. Arap mynjail Tarkapara
{:ry ; Ap/ia MaKCHUMYMIAp XOCH KMl i Hyp/iapy  TYLIMpHica KPHCTALTHK Tamkapa  TyIryHHIa
P v g sy i BN atov  éxm MOTCKyTANApILaN Gy Hyp coumTAmd.

W) by mypaap y
Wi Oyranaara - Tydaibi _ Pentren naitn
WepepenaTanid Mab- DD,

4 Y11 MaKeMYMIap-

fopin, Jlays Taknudy orran Kp
Wiiuka  Pentred  HYPH

M 1ypran K, MOHOKpHCTAILITA

W (91 -pacs). U

dy(cosf—cosf) = m,A
d,(cosy —cosy,) = i
1y, ,t-OyTyn  connap.

Hly Grnan ﬁnpra (6.36) = . '_
apT GaxapHARIIN H03HAM. oppi i o Kyiare S

cos’ @ +cos’ f+cos’ y =1
(6.40)
IUﬂPTziHBa l(.(a?{.g::in::'rf ayf-.\wcpn?r Ylanapn pefwiay. @ L ‘
Jpakuon MﬂKCHMyEJ};:p = ggumﬂ YIYHAHKAAIH  HYpIap. hy nakoa XocHr 6ynran
yiramian aadpakinon nmmay gy Hlynpait k6, arg JAKNON MaH3apa  MabliyM £
pann oK Epyriuk Guian Epuren i G 1an Koinamran 91-pacm.
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HyKTanrap cucariiia (oTonapiaia Kaii KIIMHA .
Tayorpavma _jieiinnam. Jlays ycymuuu  MoHOKpH ﬁmn:}\:* iocﬁwmﬂmyf’zf‘
aHya Karra OyiranjiariHa HOUaTiIHImE MyMKHH, : i C

\ ( ) McppaKIHOH  Mar3apa-

Pﬂﬂgtelﬁlaﬁ {-‘{leppcp t‘.l) " YCYTHE ra JlaysrpaMma nein-
Moxox st i 'Kanom]m gesis: sand. Arap CTIpYKTYypad
OKPHCTALIAP XAOTHK p a opue e
::gmnmm TIYHAail OpHEHTHDIAHTAH K ont oy yeyn  Epnauia
choronapuana ::_y .l-lyn apAAL KA P ShOM. 04 7 Pentren HYPHHHHL
b ARiIyM TapTHG GrilaH Kolnamran pack. agmoun yaynn
am‘:mmﬁﬁj aguémfgam“m Hyphap prees Wl MYMKHIL.,
KaHOATIAHTHPYBYH Pﬁry:z:fﬂ?a:a s 4 oamkpHCTALIE yeyn JleGait ma Ileppep TOMOHHAAH
XOCH/I KHITa/H. Bym.q:. Ba b P ) JHDPAKIMOH N yiirad.  PeHTreHocTpyKTypa AHAMHIMHUHT  OJHKPHC-
KPHCTAIUIHK  [1aHXa P parTiap Kaliam Kd A YUYIHHHHD MOXUSTH KyBHaarman uGopar:
Hypiapi  Tauuiab Iparaﬂyﬂmﬂ CHpE L 1S WP IATAH. MOJUIA KYKYH IMAKHIa OTMHAH Ba HHIMTA
KaT/IaMIt g crpnanm  Gypuarn { KYpUHHLIIA  TPECCIARUIA, Xocws KWIMHIaH HAMyHa
apna kenaérran uypsap GoenG yrran iy UIIK KaMCpaHUHT YKI Gyianal KolUTanTHpHIATH. CrMYanHHT
thapk A=KM+ML ra tedr Gymauniuu (92-pacm) o by Kavepa Gyiinab goTolapRaHn KolamTupeak y Xomia
A=2dsn@=mi = GELE | v Wi KypunmuTa sra 6yiran athpaKIHON Mar3apa XOCHI
St : w1, by /mdhpakipion Manzapara TeGacrpaMma CHHIAIA.
mapay KaHOATIAHTHPYBIH

iypamnuiapaa JhpaKIHOH
MakcuMyMilap KY3aTHWIHIITHHH
anMkamnap. (6.42) ra Byms-
Bparr  gopMynaci  Jeiiwiams.
Tgmm_ KYPHHHLLIAPH Xap XHI
Gymammra  kapamacnan  Jays

45-§, EpyruK TYKMHAQPHHUHT YIBTPATORYL
MaiinoHHaarn Audpakinsce j

Ky kypunamras EpYEIHIK Hypiapi  y4yH ‘xaMm  chasoBHil
wapuia Gk naBpHi  CTPYKTypalaH Jdpakis  XOMHCcacHHi
AR MYMKHH. By xonmuca EpyFTMK Hyp/1apHHi YALTPATOBYLT

g&w) :;‘a BYJ?P‘BPWT (6.42) ' O hPAKLMACH HATHRACIA wozara Kenamd. Kpapil €Ki
. ?MWIGCP“ ;Jlaﬂ Gup  xmn y L Epamijia MacToTaCcH KOPH yaran (f=10° I'n)
nixa Gepamu. Ymyman Jlays sa L e XOCH:T KHITHII MyMKMH, SBHM ana mynait

join Gunan teOpaiysum Gyrpail KpHeTALIAp Y3MIAH 1ACTHE

Bynuth-bporr dopMynatapn kpucraniap 1ysaiaHIHig b
ARAIpHT TapKaTaild.

“Gcgﬁ yeyanapuian xpcoGmanamt, e
ok mmﬂ:ﬁyga L AT, aco_cﬂ;;i b ~ lelipanysun Mo kBapiihi OMpop Myxufra Mucon CYIOK,
Y Hlm_ xpouaﬂfm. oy { JMAIL I KOMITAITHPAMIS. Harnkana yIsIPATOBYIL TYIKHIIapH Gy
g mpﬂ“‘;ﬂ""ﬂﬂ i K chﬂ-6§y YEYAHHHE MOXHHTH. LYK K Gyitiab Tapraranm. .
i Ll 3“} sra Gynran Penrren Hypu . Uywokimkia  TapaiyBin anacTHK  TYKMA  IHSIAUYEH Ba |
Skatnngis H{:m’:x uma xap Oup Kaviam  ydayn lpakayp  TYIKREC EpRAn ubopar 6y 1. BinoSapi
fbo‘l‘OHJ!a(.“ri‘n.{xana a.:la KPHCTATHHHE OPKAcHia Xi Al paroBy TapKajlaérran MyxXur EpyEIHK ﬁyl?u yuyH hazosui
S Kopa jolap cuctemacd  xocun O I apa poIiiae Gaxapani. byttaii MyxHTaai yran EPYFIMKHHHE
i . S AL TYJRCH I JORMMT kom0, haracn 3ca Yarapain. ;
b (YIOKJIMK CONHHTaH DAl 6yiinab TapranyrHi YALTPATOBYITHNA
W TyOWIaR KaiTmnra MaxkGyp arcak, Tyulynad Ba KAty
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TYAKARIAP KJUTATHG TYpraH yabTpartoByil T 46-§. Tonorpadms

Bynjaii TyAKHH 3MuUIHTE Ba o g

b HJHPHLL KYpCe <

6yaran paspuii crpykTypa 6yim6 marza‘r rTHI yMKH pacMra oMUl MoGailHMia Y4 Yauamin GyroMHHHT ‘
Xocun 6§nran azoBuii maikapa JaBpH YILTPAT ~ JeKMCIMKTa  TpoeKuuManaHaiu  Ba 6y xonna OYIOMHHHT |

Wi4a Xeu KaHpai MabiymoTra sra  GyiIManMui. Wncon ‘

| MyxiM XycycHaTiapuian Gupu - LIYHAAKM, KHCMHHHD

AUAMHI TACBHPHHH KYpPHLL MyMKHH. ‘

4 O KapagHuma EpYFIMK TYNKMHH (pasacu Xakmia

1yna  iiykonagn Ba  EpYRTHK TYnKMHUHAHT  Gapua |
Gyiiuua  ONHHTEH  9/EKTp  MAiIoOHH  Ky'wLIaHTaHIHIH ‘

(e Yprada KMAMATH, SHHH WHTEHCHRIMK KaHa STHIajH.

(Pwsary OyHRai KaMuWIHKITapHi Gaprapady 3TYBUM pacMmra

Wi wHi yeynu masxkyn. By yeyara ronorpadms deiinianm.

s cy3u TpeKYa cyspaH  ouHran 6yanG «TyIuK E3yB»

| Maiiond anratags. [omorpaciusaHu MHIIMS  OHME Jlenuc

b 1947 fnaua kamd arau Ba Gy KamdueT yuyn y 1971 #unga

mykotorura  ca3osBop Gymum.  Tomorpadms  TYIKMH

WUCHIHT  acocHil  KouyHiaph,  6ynran unrepdpenuus  Ba

KUl XAKMAATH  TALTAMOTHMHT PHBOXTAHMLIA HaTHXacHAa

weian. Arap 6u3 EpYRIMK TYIKHHHHU Kalil aTHIL Ba YHH

MMl xoxnacak, yWna  xicmia TapKalaérran  TYIKHH

Iiyick Ba thasacuHu Kail aTd OTMLIAMKS Kepak.

Miniyvku nitepthepeHuns  XoAHCACHIa dasa Ba AMILIATY/LA

LI St IysoT Kyfram hopmyia Gunan ndoganaHau:

ysyunurara  rewr  Gymamm.  Taxpuba  kjpean
§{{]ﬂp8’lflﬂ]§ﬂl‘l]ﬂ" Tapkamim rewmrn ¥~10° e,
yaca A=10° v 6ymama. Jemak, 6us maspn d=10"m ra
tazopuit namxapara sra Gynamms. Kysra xyp
HYPHHHHI  Y/IbTPATOBYII MalfoHuiary  nacgpaxs
YIyH HIUIATHTATATAH KYPHIMA KyAMIArH KYPHHHI

95~pacm.

Arap S manGanam Tapkanaéiran ok &p) by
3 K EPYRIHK
COJIAHTaH A MUIyaH yTca Ba HAMUIA YJIETPATOBYIL
Gyica sKpaHja IMCHIEPCHSIIANTAH CHIEKTp XOCHA Gymam,
OMp Heua MaKCHMyM Ba MHHMMywTapias  uGopar |
THPKHIUHAHT TacBHpH JI' HMHP HMKKana TOMOHHIAN
pam;;lma Kownaimamu (96-pacMm). ?
 Vastparonym ryakumnapn | N i = B+ £ +2E :

o Bjuaap () 6 | < s S e
: ca, Kyara  KypHHauHMrad
EpyriMK Hypnapn yuyn <pazosmil (o0, MHTEpgEpeHLMAIAHYBH  TYIKHHIAPHUHT  dhasatap

namxapa XOCHIT Gynam. L . ! ik Wponanaiinn. By dopMyaara acocan s |
Kpanaeetoht el gt - (e HHTEHCHBAMKHWHT TAXEHMIAHHIITH Kyfiuparnia \
CHnApHIN  KypcaTTI  dpaKar o TR |
%J;mmm A@BpHILIHKTA o1a Gy ivacian Gamkn pakr 6Y

AABPHHHT AABOMAOP/HIH Ty iKY
Gyiamt. - = By wil ry.ﬂmmnu:

by xourca macpakumsinanran &

‘ 4 PYFTHK HHTCH!
HaCTOTa OWilan JIaBpHA paBiila Virapuumra €Kn Moj
o.fmﬁ KO, ABHH YILTPATOBYIN MAHIOHHIA MABIyM V |
?La Oyman  Epyrmk HYpH Tyulca, y Xojla JHpakis
ggymnxmq MACTOTACH BA HATHXATOBMH HACTOTACH V=14
V1.

D=1, 414211 cos(ar, =tx, )

Wi pa aMITETYQaTH MHTephPENLUAHY Kail 9THLL YiyH ‘
il TApKaIa@TraH TYNKMHAAH TallKapH, KOTepeHT 6yaran AHa |
\ tYnxunra sra Gymm kepak. By TYAKMHEE TAagHy TYITKUHHA

L. y :

" JliicM  TOMOHMIAH COMMITAH  TYMKMHHM Kafin oTHil  yHyH

yM thazara sra GYiaran KorepeHt TasHi Tyinkuun Gunan By
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COUMIITAH TYIKMHHH HHTephe peHUMIALIHING MAK(
Keriun  ymymuii  uHTepdepesumon MaH3apa/iaH
€puamiiia OYIOM TYTKMHWHM 4MKapu® ofHin Ke
FOSCH aHA WiyHiak uGopar 6Yau6, yuu Kyinarna
MyMKHH (97-paem). Jlasep uypu L munsa Epramul;
Oy Hypuuur 6up Kuemn K kysryra konran kwewmn 3
KoHnaiuras A Gylomra o6opuay.

St

WM anxysm»
THCBUP

iiHe AMYW
) [OIOTpaMMaHi TecKapu Tomcﬂnaﬂﬁgymm;am;qﬁyggﬂm
PRI Y HATHIAT] Kapma-uaplfm_ (ym":m oy s
i eak, GylOMRHHE HacTiabKm )l\()l/lj'fdl'lll’d-!-l g e
W AMIEE TACBHPHHE  XOCH Gy.-lm‘nnurm({mqacgﬂﬂxﬂm
PUCRHPHN ANH3A HULTATHAMAraH 'xmud g)f; mma o
i MymMEHE. Kelnnri Hpiviapia PAHFAH rod0TP

N H3KWA, SIIWT Bd
| yeyan xam spatiai. Bymita yu Xui sbin KU

K kysrypan Kaiftran tasny TYIKMEM Ba Oyiom 14
counirad  Epyriuk  HypH Guplannra  ogataart thoror
TYIHPUIAIH, sbHir (DOTOMNACTHHKALY Mypakkab HHTep
MaH3apa KAWL aTiawn Mamnys  aKkenosuuns pak:
POTOMMTACTHHKAHN  OUMITHPrAH LAl CYHT TastHY  TYAKHH
TYAKHHM  YeTMa-yCT — TYIWIMIN  HaTWXachiy  Xoc

oo 5 ATHarn
UHTCPRICPCHLION  Mal3apa — TONOTpAMMAHM  Ky3atH PNIApary HypTap Ba yapHu KaiiTa Muuiail L Al
DyioM TYNKHHUHM THKIALL Ba KHCMHWHT XaXMHUH Taceup WP AacTacuian poiuananwiaii.
KIMHLL  YYYH © FOIOrpaMMald  (POTOMIAcTHHKA  FVPL i
Kofmaurnpub, Kefind (orontacTuiKara KaHnai HYp
FolorpaMMati XaMm Xyl WyHaal nyp Gitan Epuravus, !

roiorpaMMmaa TasHu TYJIKHHUHIHD QWchpakiisIc Xocui
OH3 BYIOMHHHI MaBXYM XaKMHil TACBHPH XOocH/1 BYiIranu
(98-pacm). Byomra Kauaail TYIKMH Tywras Gyica, roro
XaM  Ky3ra Xyuid InyHiail TYOKMH Tymagu. Masxym
TALIKapU  OYIOMHUHT  peibediira  Kapama-Kaping — pe
GyaIral YHUHr XaKMKMil TacBUpH Xocil Gynaan.
Arap KysaTMll pacMia Kypcartuirad rofforpaMmi
TOMOHa onG, Gopwica, y xomia GyIOMHHHT XAKUKHI
TACBUPUHH KYPHIIL MYMKHH: :
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