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CY¥3 BOIIH

Ya?exucmn Oauit Ba §pra Maxcyc TABANM MUHHCTPJHTH
OJIMH YKYB 10pTVIADHHHT HHIKEHeP-TeXHHK HXTHCOCHHKJIADH G-
WHYya Taxcmn KYpaéTran CTyAeHTIap YUyH AApCAHK cHdaTHIa
TaBCHs srran Kysunrusgarn knto6 CCCP Ilemarornka Pan-
NapH AKaneMHsICHHHHT MyXHM MeNarorik TaAKHKOTIAD MJIa-
HHMa KHPUTHATAH «Y30eKHCTOH 0Nl TeXHHKA YKYB I0pT/IapHAa
Gusuka YKuTHW caMapajgopJaHTHHH  OIIHPHIN MyaMMOJapH»
TeMacu 6¥finua Omua AxmaznzkoHoB oan6 Gopran HAMHI-METo-
AHK H3MAHNUTADHHHT Maxcy/aH CcH(pATHAa BYXKYAra KeJjraH.

yannng yTkasran TeKWHpHILIAD HATHKACHIA YKYB MaTepH-
AJHHHHT afipuM KHeMaapH, aliHHKca aGCTPaKT TyLIyHYaJap Ba
TaGI}uﬁ Cearu opranyapu Guial Ky3aTHO Gy/nMaiiHrad MHKPO-
AyHe Xoaucanapu Guiad GOFJANK GYraH MaBayJsiap CTyAeHTHIap
TOMOHIZA KHHIHPOK V3nawTHpHAHIuN aHuKnaHan, DBynmai
MaBsynapun GaéH kuaHwza Myaaand GHp KaTop OpHIHHAJ
yeyanap gyuaaran, Byngan tawkapu Myanind YKHTHUIHHHT
NPOGACM YCYJAUHINT 6ab3l  37eMeHTIapHAan YCTaNHK GHIaH
Qoiirananud yKys marepmaauun KH3MKAPJM, COMNA BA PABOH
THALA Oaén stHiira Mysaddar OYaran.

By meromuk nanannmaap Y3GexicTOH TeJeBHICHHECH OpKa-
JIH CHPTAAGH TabANM OadTran cTyaentaap yuyn Ba AGy Paii-
Xon Bepyuuit nomuparn TomkenT noJuTeXHHKa HHCTHTYTH CTY-
Aeurinapyu yuyn myanand Vkuraw Jexkuusyiapia  CHHOBAAH
yrran.

Bapua marepnan NXangapo 6npankaap cucremacn (CH)aa
Gaéu Kuaunram, Jexnu sapypar Tydaiian Gab3n MartepHajiaap-
Hi 6acn kKuanmia Gupankaapunur Cayee crcTeMacHAaH XaM
Qoiitanamnaran, Jdapeanx (usuka Kypen Gyiinua amaJjjiari
YKyB nporpammacura Mysoduy ésnaran Gyuub, yHAa SJEKTP
Ba MarieTisMra omj matepuaaaap TYIHK €pHTiraH.

Duxkpamua Mazgyp knrol gaxar Oyuaxcax HHKeHepJaap
yuynruna smac, Ganki mejaroruka HHCTHTYTJApHHHAT  CTy=
lenraapn sa Quanka YKUTYBUMIAPH YuYH XaM ¢oiimann 6y-
Jajm,

Maxcyc smyxappup



MVYAJNIU® TAH

Kuto6 Kjnésmacu Ouian TaHHWHO Y3mapHHHED KHMMaTIH
(uKp Ba MyJn0Xasanapu Giian Aapeank cH(ATHHI SXIIHamra
KYliran xuccanapi yuyH Maxcyc MyXappup YsGekucronaa
XuaMar kypcatran ¢an ap6obu Y3CCP @A uuar myxoup-
an3ocH P. B, Bexakonosra, TOWKREHT MOJANTEXHHKA HHCTHTYTH
(uanka kagenpacunnur myanpu [, M. Mupkomumosra Ba
nouent X, Puzaesra, mynunriex Camapgaup [laBiat apxi-
TEKTypa Ba KypHJHII HHCTHTYTUHIHT fouentn A. JKypaky.ios-
ra Myaqnd) y3HHHHD caMHMUI TallakKKypHHH OHIAHPAMN.

Maskyp um duanka xypen OViinua yaGer THAHAA OUPHHULL
Jnapenuk oyarananrn Tydaiiin YHE 06ab3u  KaMUWIHKJIApAaH
xoun aed Oynmaiian. [IyHuur yuyn Zape/HKHHHT SHAAA AXLIL-
NaHMINra KapaTHaran Gapua MyJoxasalapHH MyaudaHd Mas-
HYHHAT Onian KabyJa Knaaan.

Japeaug Xakuaari 6apua TakaAu( Ba MyJoxasajgapHiris-
nu Kyilngarm agpecra 10GOpHWHHCH3HE cypaiimua: 700129,

Towrenr, Hasoud kyj«acu, 30. «Yxurysuuy vawpuéru, pusuxa-
maremaruxa adaduéru pedaxyuacu,



Bupnnun 606
BAKYYMAAIY 9JEKTP MAMIOH

1-§. duexrp 3apsan Ba yHHHT CAKIAHUIN KOHYHH

Kynnannk typmymmmusaa scnemaap Gup-Gupn Guvian -
KaJaunmy natiokacija aJeKTpaanim xoaucacn piii Gepuius-
HIL KY1I kysatranmua. Macanan, ruaam €Kil JHOJEYM TYyIIau-
Tai Xonaga GHPO3 10PHG, CYHT GHPOP METAI JKHCMra KyJIHH-
THSHI TEKKH3caHrua GajaHHHri3/a KeCKHH HOXylul THTpal
naino Gymamm xn nuKananysus CHHTETHK MaTepua/iapHuur
TYPJt Kiemsiapi Gip-Guprra TerHIIM HATHXKAcH[a BYIKyArd
KeJajiran yukynsiapuu Ky3aTim MYMKHH. By Xojancajapra
cadal mnkananadrran sxnemaapuuur gapsdaanuwy a0y
SAPALIAPHIHD Y3apO TabCHpaalyBHARD.

JKiemaapna 3apsaANap MaBKyA SAUMH  EKH.yJaap minKadjia-
HI naTizkacnaa naiigo 6yanumu?

Mambaymkn, atomuap mycbar sapajananran sapo  Ba sApo
arpodupa Gepx opGuranap Oyiinua aiinanaguran sJaexkTpoH-
Japian nGopat. 3apsaasanmaran JKICM aToMIapHaa eKTpoH-
Japunur manduii sapagaapn  fHFMHANCH  AAPOHHHT MycGaT
sapsaura renr, Bynaait sxncmaapun sJdeKTpoHneifiTpal
Auemaap ae6 aranagn, Arap Gupop TaBCUP HaTHKACHA BJICK:
Tponeiitpanank Gysmica, Gynaali KiucM 3apsaanauran Gyaaat-
JKuevzarn manduii sapagnap mycGar 3apspiapaan opTi
GYaca, wuem Manduil sapsaananran, akcmiua, kam  6yace:
KHUCM MycOaT sapsananran neiinaagn. Xap kanjuait manQil
(Exu MycOat) sapaananran sucMuunr sapsu snexrpor (EX!
TIPOTOH) HIHT 3apsiinra Kappadin, SbHH KBAHTIAHraH 6)'-““1’;:,
Bowkava afitrana, xuemaapunur sapsan gagar e, £
=3e,..,, &=Ne guitmataapra sra Gyaam, Gynaa e — snextpo
HIUT 3apsL, DACKTPON Ba NPOTOHMINT 3apsyuiapy KaTTalks
JApH KNXATHAAN TEHT, Hopanapu  sca xg:\pama-lgapmﬂﬂ“E
Wlymimr yuyn saekrpon (&kn npoTom) HUNT dekTp sapsiaut
SdeMenTap 8apanact ataul MyMKHH, -

HIkku sxnezunnr - Yaapo 6np-Gupn Oniau T:n;cup!lalﬂyB
Ty(Qaiian Onp WucMAa Mabaym wMEKAopAa Manduii sapai
AYAra Kedea, WRKHHUM KucMAd  XYJUIH  WyHua MllKl“’%
MycGar sapsjl By:xKyara keaagn. Macanas, ukkn xua X0




HHHP OHp-GupHra TernWwy (KOHTAKTH) HATHXKAcHIA OHPHHYA
HCHCM aTOMJIAPHHIHD BAJIEHT 3JCKTPOHJIAPH HKKHHUH KHCMra
yragu. JlekHH HKkana xucmjary 6apua manduil sapannap sa
6apya MycOaT 3aps/AJapHUHT MHKAOPJIApH y3rapMaiifi.

Hewmax, sapadaap axeudar naido 0yamandw xai, iy-
Koamanon xam. Yaap ocucsaapia sasaeyd, gaxam Oup
JHCUCHOQR. UKIIHILIL JCUCMRA €KW AHCUCMHUNL OUD KKUCMULIAH
UKKURLL Kucsuea Kywadi, Xoaoc. By xyJoca sapsaaiap-
HHHT CaKaanuim Konyni aeiinaagu. By KOHyHHH sua
Oynpaft xaM Tabpudaam MyMKHH, /30484us500H2aH cucme-
Ma0a 3Lermp 3apAOLAPHILHR AA2E0PANK [LLFUKOICH Yi32ap-
Malow, 3apsAHUHT CAKJAHI KOiryHH TAGHATHHHT aCOCHIi KO-
HyH/JapuaaH Oupu XHcoO/aHaLH.

2-§. Kyaon xomymu—

Taxpubanapuunr Kypearuiiya, GHpP XHJ HIIOPAJIH 3apsiji-
Jauraf KHCMJAp Y3apo HTApHULIUALH, KapaMa-KapuH HIO-
paju 3apsiazauran xucmJaap sca ysapo Gup-OupH GHJaH TOP-
Thwaan, Hykrasuii sapsiiaap opaciparn ¥3apo TabCHP KYuH
Karramwunn ¢pannys  dmsury [Mlapas Kyson TampuGanap

acocuaa anukaam.  Hykrasuit
) 3dpsaagap aeranja wynjai 3a-
/ pAAJauran KHCMJAP TYWYHUIa-
AuKH, Oy JKHCMAAPHHHD Y/uas-
Japn yJaap opacujaru macodpara
nucbaran anya Kuuuk. Kviaou
TAKPHOACHIHHT MOXHATH KYili-
Aarupan noopar. Muarnuka cumra
wuwa waitun ocuaran. aiun-
BHHr GHp yunra Merass niapua,
HEKHHYH YYHra 9ca nocauru yp-
nartuaran (1.1- pacwm).

[llafiuHHUEr yUAArH MeTada wapuann 3apsnaal, ysra
HKKMHYH 3apSIANANran METa/ll Wapuann SIKHIIAmTHPCaK, ap-
AAMAHTAH OKHCMAAP  (Wapyatap) opacHaa TabLCHD  3TYBUK
gnekTp kyul Tydaian wailun Gupop OGypuakka OypHIaML
[laftnnuuar Oypuanm Oypuari OPKasii 3J4eKTP TabCp Ky Ui
anngaaw Mymsnn. Kyqaon sapsjaaauran wapuajap opacugari
TABCHP KYYHHHHT MAPUAJIapAari 3apsail MHKAOpJapura na
yJaap opacuaari Macodara OORMMKAHCHUM Texwupan.  Haru-
wana y ¢usukana Kyaon gonyuu womm Cuian mawmxyp 6y.-
ran KyHuiard KOHYHHH aHHKJIQLH.

Bagyysodazu urkw HYKmMasuy 3aexmp 3apAOuKUKe  Y3=

@
S

1.1- pacy.



apo masvcup KY4l MAsCUPAAUAEM2aK Xap Oup 3apao
Kammaauxrapi Kynaimiacuea myrEpl 6a 3apaciap opa-
cudazu sacoparune Keadpamuza Meckaplt nponopyuoral-
oup, Avnu
92
Fp=r4%, (1.1)

712

Oy ubonana g, Ba ¢, = MOC pauwa GHPHHYH BA MKKHHYH
HYKTaBHil 3apsuiJiapuuir KaTTajaHuKkaapu, r,, — sapsaaJjap opa-
Cuparu  macoda, & — QopmyJaara KupyBuH KaTTATHKIAD
ya1don GUPAHKJAPUHHHT Kalidail OHPJHKJAp CHCTeMacHAa OH=
Haérranaurura GopanK GyJaran UpONOPHHONANIRK KO3(PPHIUH
€HTH.
(1.1) upona Kynon xywmmur dagar MuKAOpHHH 8HHK=

Aafipu. Jlexnn kyu — BEKTOP KaTTaJHK, LWYHHHT Y4YH Kydaon
KOHYHUHHHT BEKTOP KYpPHHHIUH Kyfinjarunuya G6yJaiu:
Fop e p0i92 T 1.2
12 r'l-’2 ry’
HKKHHYH

Oy udonama ry, — Gupuuun uyKTaBufi sapsaAaH
" L I _ pa-
HYKTaBuli sapsil TOMOH YTKA3HACall paiiyc-BeKTOp, z P

Jiiyc-exTop Oyiinya iiyuaaran GHPJHK BEKTOPIHP. KyY
¢; 3aPAATA ¢y 3apsUL TOMOHHAAH TABCHP ITYBUH "nyna—
(1.2- pacm) sapsanap Gup xua wwopaan Gyaranaa iz a

UMW, AKCHIYA SAPSATAP TYPJN HWOpaA Gyaranjia 12

1.2- pacm.




HaJulMra TeCKapu HyHaaran OyJAanu. g, sapsira ¢, sapsi
TOMOHH/AH TABCUP 3TYBUH Kyu Fy Mmugaopan Fy, ra remr,
JlekuH ynapHHHT HYHAIUIADH KapaMa-Kapui, YyHK Iy Ba
ry; nap anrunapannen, llysunr yuys Oup XHa HiuopaJi 3a-
pansap urapuummany (1.2 - @ Ba 6 pacmuap), Kapama-Kap-
iy Mwopanuaapy Topramany (1.2- 6 pacm). Arap sapsasaii-
raH XHCMJapHM HyKTaBuil Ae0 XucoOmam Mymkuu Oy.amaca,
yaaphu snementap Ag sapsaviapra axparamus (1.3- pacm) sa
Xap Gup szemenrap 3apsaara Ky/uon KOuynuHm TarOuy ora-
MU3:

Fip=p20i0dn, o (1.3)
Tim Im
6y epna Ag; — Gupuuun
3apsa/Jianran KHCM - 3Je-
MEHTap 3appacHuiHr 3apH-
A, Ag, — HKKHuuM 3apsi-
JIHraH  KHCM /7~ 3JeMeH-
Tap SapPACHHHHT 3apsjH,
Iy — Oy HKKH 3gemenTtap
3appa opacmaarH pajuyc-
BexTop. (1.3) udomanaru £
1.3- pacas. Ba /m HHHC OGapua Kiimar-
Japu Oyitnya BexkTop ilu-
FRUAR nykrasuil 1e6 Gyamaiiuran / Ba 2 3apsijap opacii-
Aarn y3apo tabeup Kyuuun udonamnaiiin:

Aqidgm 1y
FI!=EEFIM=EEk 2 - #' Ul)
i m L m Im

3-§. Bupankaap ciucremacu

1. CI'C3 abcoanwm saexmpocmamur Oupauxaap cuc-
mesacw. CI'C cucremana acocuit GupanKaap cudaruaa yayu-
K OHPJIHTH—CAHTHMETP (CM), Macca GHPJAHIH —rpayy (r)— BaKT
GupaurH—cexkyna (¢) xadya kuauwnran. By cucremaga sapsia
OMPJHPHHK TanJamwaa Kyiluaarn MyJoxasaaapaan ¢ofigata-
nuaran: arap (1.1) opmyaaga Fonu anna xucoGuaa, ry. uu
canTHMETp XHCOOHAa moaananca, £ HUUT KHAMATH 3apainap
Kaijait oupankaa Yavanmwura Gorank OVaaas, XoJ0C, ¢, =
= ¢>= ¢ naur Oupop xmiivaruia £ = 1 Gyané Koaaau. 3ap-
sanunr Oy karraaury CICY cicremaga 3apsanuur ya4yosn
Gupaury cndatiaa Kabya KHJAHHTAH Ba YHH a0COMOT 9J/ek-
TpocraThk 3apsaa Oupaurn (xuckaua — CICI) neiimnaan.
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Hewmak, CTC cucremaza Ky/noH KOHYHHHHHT (hOpMyJIaCH
Kyilnjaruya Kypunuumjga ésuaanu:

Fyp= _'% (1.5)

2
Byunan ¢o#inananus, CrCS cucremasarn 3apsaiuuur y.a40B
Gupanry —1 CrC3, ra gyhnnaruua Tabpu( GepHul MyMKHH:
| CI'Cd, — wyndain nykmasui 3apIORUKE KAMMAAULLKL,

0y sapsad I cx macofadazu ysuza mene sapsdza saxyysox
I una wyy 6usan mascup xurad.

2. Xazagapo Oupauxaap cucmesacn (CH). By cucreMa
XO3Hpru BaKTAa acocuit cucrema 0yaud Koamu. Bus xam MY™
JIOananapuu my cucremajna 0aéH KHJIaMH3.

CH cucremacnaa acocuit y1uoB GHPAHKJIApH cupaTHAZ
Y3YUANK GUPIMCH — MeTp (M), Macca OHPJHCH — KHJIOrPaMM
(xr), Bagr Gupaurn cexynz (), Temneparypa Gupaurs — Kes1b
By (K} TOK KyWHHMHT Oupaurs — amnep (A) Ba &pyFaHK
Kyun Oupanry — kannena (xu) xaGysa Kuiauuran. KoJrad i
SHK KaTTAJHKJAADHUNT Y/I4OB GUPANKJAAPH acocufi yiuoB 6P
JUIKJIADH OPKaMH XOCHA Kuuuajs, WyHunr yuyn yaap X0-
Ciaasuil Oupankyiap ne6 xam aranaad. Xycyca, on1eKTP
sapaaunnur ky20n (Ka) ne6 arazainran  §a4os Gupur
Ciparuna mox rywuw 1 A yazan y3zapiac srexmp ”10”0
Ymaémean Ymras2utHiHe Hyﬂdaﬂaﬂa KeCcuMILOaH IceKyH_
dasosuda oxu0 Yymaduzar 3apad MuKOOpu Kabys KU 4
2af, s 1 Kn=1 A-1 c. z

Tox kyunsunr Yavop Gupaurn (A) TOKJIM yTKaerqﬁa%
HHUT y34p0 tabeupn acocupa KaOya Kuamuran. By 6"Pm“-
Olan 91€KTPOMArHeTH3M X0AHCANaPHHN Ypranaérranid Tat’™
wamn3, IOKopuaa Kaila Kuiunrad HKKaaa chHcremajiari B?ﬁl
ST Y408 GUpAukJapy OpacHAd Kyitmarm GOFAAHY
MaBKY L

TaxpuGanap acocuiaa asjeMeHTap 3apan Karrajaurd e{
= 1,6-10—" Ka =~ 4,8.10—1 CICI, sxauauru aum(nal*fai}',.

IOkopunarn mMynocaGaraapaan ¢oiifananuc Kymnon Kolrap
nnninr G cucremanary udopacuii TOMMW  MyMKIH. &
(1.1) udonana g, g, va r,, aapunnr Xap Gupu oup GHP
Tenr Gyaca, F= k 6yaaan. Xakukatan, ¢, =g, =
=3-10" CI'C3, sa rjp =1 M = 100 cM Gysransa

3 2.3. 0

Eyg =t g 1010.1‘10 Crea ,=9- 104 auna = 9.10° He

Jemak, CH cucremana £ umur Kuitvatu 9.10° réd

(a
HKE
J 1=

rei’
9




pian, sbphun Kyson gonyHu CH cucremana Ky
JHIIH Kepak:

—09.10° 9192
Fi=9:10 2 :

AMMO 3nexTpoannamuka (opmy.ianapHa
Kyu yupad, y xucod.aaulapud MypakkaGaamTHpHO
HMursns nuoxkenepu Xsprcalf 9HT KYN HIULIATHA
Myaaaapaan 4wz kynaiTyBuunn fiYyKotHu yuyn K

(1.6) udosanuur cypar Ba Maxpa:KuHH 4% ra K
Y xoaaa

.

4
F|2 = 9'1094—: LT:-

Arap 4w.9-10° = 8—85+0_m=-‘%-ne6 GeJruaacax,

Kyiuiarn Kypunumira Keaam:

1 aq
Fﬂ_ dzey ’%2 L

By udona Kynon xouyuusunr CH creremajaru ¢
wuAup. Bymnnraru s, saextp aAousmuiich ne6 arasagw, Y
YA40B Gupanruuu (1.8) nam ¢oiigananyd TOMHII MYMKHH

1 q19:

T Pl
6yunan
— 1l __ Ka®
[e] = (7 — e
s Ka?

Hemar, anextp gonmniten e, = 8,85- 10— = ra Teir.

4-§. duerTp Maliiod Ba YHHHT KyUJauCanaarn

Sapsaaapuunr  ysapo TabCRpAAllyBH  TYFPHCHAR
OPrTratuMusna ,,C\y TA'HCHPAAIYBHHHAD MOXHATH HHMAAY,’
ACTAaH CaBOA TyFuaaniu, aadarra.

LUly magTraua Gmara mabays GY/Aran TabCHpAapHiny
YUyH BOCHUTaun BasugacHnu GamapyBuH — MOLIHA
MABXKYA Oyammun wapr sau. Macasan, TOBYUIHHAT MYXi
(xaBoaa) Tapkaaum npoumeccnin xypaftamk. Arap Topyil
Oan Ba Kalya Kuarsy (nprEMHHK) OPAAHFHAATR MYXHT

10



cus Oywvnkaan nbopar Gysaca, ToBym MaHOanan MpHEMHHKKA
etH0 Gopmaran Gy.ap 31u.

DUIEKTD 3apAANAPHHMHT Y3aPO TAbCHPJAAUIYBH yuyH 3Ca
8apsii/iap opacuaa MOAMMI MyXuTHHHD OY ifii apr 3mac.
Macavian, ukKu 5J€KTp 3apsiii XaBOCH3 OYLIANKAA XaMm Tab-
CHpJsiawasepaau. 2Kuemy apuUHT T@bCHPH XaBocH3 Gy uIIHKAA
Xam amaqara owaauran xoJuapia Oy TabCHPHi y3aTyBuH MY-
XUTHU Maiidon jie6 arajanu. XycycaH, Xap Kamaali 2/4€KTP
Sapsanau arpoupa snexTp Maiiaon BYXKyAra Keaapu., DAEKTP
Maiilon 3JeKkTp sapaAfM arpopuaa OusHuHr omrumusra OOF-
JHK Gy.maran Xonia mapxyn OYaHG, y Gowka sapsaiapra
TabCup Kypcaraan. DJexkTp MaiiioH (akar suexTp 3apsalad-
pura tascup kypcaragu, Llyuuur yuyH 34eKkTp Maiipon MaB:
RYJLMHCHIN HHCOHNMHT TaOuuil CE3rH Opram/japu GepocHTa
cesa onwmalian. daexkTp MaigoH Gop €kH AYKaHTH TyppucHAd
Oupop Xysocara Kesmmja OHSHHHT CESFH opramapuMH3ra
€paavunank pasudacunn yrafiauran acGobmapian (hoiaand”
Hamna, Xycycan, Kysraamac 3JEKTp 3apsiau aTpopuAad By;
EYUra KeAYBUH 3JEKTPOCTATHK MAHAOHHH EKH Oll.}ll‘lm‘ﬂﬂa
Kl aiitranna, s/aexTp MaiJOHHH CE3HIL yuyH Oy Mal‘rill‘-')“rI
»CHIOB 3aps* Kuputnm ao3um. ,CHHOB 3apsu® T)’Pﬁaa
HYKTana 3JeKTp Mailaon masxysa OYJca, ,CHHOB 3apsfH ga
SJEKTP Kyun Tabcup srtamu, Arap mailion Oyamaca, ,,clrlHC i
Sapaan‘ra Xeu Kaujaii 9JeKTp KyuH TABCHD OSTMAiJH. » s
nos sapaan* cudarnaa wynaaii MycoaT sapsianan cponma/'a'_
HHIT ZIO3UMKH, YHHHD MHKAOPH MAailAOHHH BYXy/Ara Ke.n'l'"l?l .
€rran  3apAAMHNr  Mugaopura nucGaTanm  HHXOsATHA uqu_
Oy.mmn kepak, dagar my XoJaxarina ,CHHOB sapsaau” Tea,
AP aeTran MailIonunur XycyCHsITIapHHH ce3uap/an nap
waja ysraprapa 9.!1:\1:11"[:.11{. r jon”

g sapaa tydaian pyxyara kenaérran sjextp MaloT
HHUC uxXTHEPHA Onpop HYKTaCcHHH Tan.1ao onaitauk, By H}:,;c.
Tara MuKAOpH ¢, Oyaran ,cuHoB 3apaAn‘ 0.6 Knpaf”{ i,
+CHHOB 3apsYTa Mailaon TOMOHHIAH TABCHP 3TYBYH lcl/lP
g Ba ¢, sapaanap opackna Ky.son Komynura acocan TaP
OTYBUH KYYAHP, S'bHH

,
pro_ 1 0% ouk
4w gg 12 r
ﬂﬂpﬂ

Arap mafiponnunr rexun puaérrad HyKTacura KﬂTTaJ"‘“; 6aT
G g0 ... OYaran ,cunos sapaasapa‘uu  HanGatMa-fHe g
0an6 KupCaK, yJaapra maiaon TOMOHHAAH TAaBLCHP oT
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1 99 r

Fli— 2y ides I
drgy ¢ 1 : (19 6)

1 949, r
RUEENE o o 1.9 B
dn ey 2 r (19 )
6yaanu. Tabeup styBun KyuaapHHEr Hponazapuaan Ky puind
'rypuﬁmmnl,‘ MaiIouHHNr alfiHy Gup HyKTacwaa Typau ,CHHOB
3apAANApHTa MafiloH TOMOHHAAH TaBCHP 3TYBUH |<}"!-'1“P“
»CHHOB 3apAfapn‘ KaTTanukaapura TYFPH [POMOPIHOHAT,
ACKHN Kyuiapuuur MOC paBumaa ,CHHOB 3apsinapi® karras
MHKIApHra Oyaran pucOaTiapu TeKIHPH/AAETran HyKra yuyH
Yarapyac karTannkaup:

L VR i (1. 10)

T ,, T e

1 9 '

By Karraimk  3.1eKTP

- £ NaiioHHHHD TEKIIHPiL1aeT
4 ctanan ran HyKTACHHUHI Y4AQH=_

‘ camauzy 6 arasain Ba
E Guaan oearnanans. e
NaK, aAeKxmp MaildoHRILKE
uxmuépui HyKmacuoazit
MAOOH kYU darH2aH 2l
dezanda wy  mYKmazd
010 KupuraH P2

sapadea mawvcup mMYoil
wye  (l.4- pacy)  Owan
‘ xapaxmepaany i @Guas
:g.ﬁgf','\%’;}f’,’?'”_’y,”fh'tgdu. daeitp fmn.mn Ky AL
uipn aéTrau',I,“v\ OVuG, yHAHT fiynammut Mafigonmr 1ex-
paara rabcu 3"Tl(.T?c"'t“ 04116 _KPILITAN OUpAUK MycOar :
Ta 2TV BUIL Ky uuu ' SHAan ainK1aHaLi.
Kenaéﬂ?a"sng;f:& '““,‘l'lf"?)‘ll HyKTasuit g sapan rydailan syyara
Kyuaanramiury YHAQH £ mMacodajark Maiijon RyKTaciiiis

14- paca.

1 ¢ r
ge)llgrl;-:'|1YI::l:lr fiyraziury g 3apna sa MafAOHHHNT TeK WM P
YKTaCHH{ Onprawrapysui TVEpH un3ng oOyviaal
SapANAAN TaWKapHra (¢ MycOar Oyaramta) éxu sapai To-
MOHra (g Manduil 6yaranga) fiyuaaran GY.aamur.
(1.11) nan dpoitnanann®, saextp Maiion Kywanraiimnri-
HURT OHPAHTH CaaTHAA WyHAAN HYKTAHHAT KYuAaHTalair

12



OJnHaznKH, 6y HyKTamard @
Gup GupJauk 3apsara maii-
Aon Tomoungad Gup Gup-
JHK Ky4 TabCHp KHJHIIK &

JI03HM,
Wynuir yuyn kyusan- ~

PAHJHKHEND Y1408 Gupau. S~
i CH  cucremana s

Ka? ./-/--.—‘
CrC3 cuicremana sca 2

= crea 5- pacw.
Gynau, 9 1.5- pacy

Arap szextp maiinmonms g
Gup nega 3aps& BYyXyara kearupaérran Gyuca (1.5- Pacr\;)é
MATHRABII  MalllonHUNr KyyJaHrANIHIH 8J0X1Ad 3apﬂMK-
TYha'lim syxyara xenadrran saeKTp ABIPH RN
MAPUHUNT BEKTOP fuPHuANCHTa TEUT OYTajH, SbHHU:

_ 1.12)
E<E+E+...+E=23 E (

v HH=
(1.12) ndona maiinonnap cyneprnosuuusicn (Kywuu) np
Wiimnn ndoanafigu,

5- §. Kyuwnanranank ynsugaapi. aycc TeopemacH

xa-

SuexTp maiizonnunr xap Gup HyKTacmiaa Mﬂ{”’;?“;:;lapr

PAKTEPJOBUN Kyuaanramiuk sekTopn £ aung P waits

Ba iiynasnimaapra sra 6yviaau. Lynuur yuyn 3élex\gp A

AOHHE rpaduK ycyana TacBipAaMOKYH Uy.ncizf‘ "]’?.P JlilP“H

Tabra acocnann® Typam uyKranap yuyH nemgg ~Gup

Yricasum aosum Gysapau. Jleknn Gynaa Bektopaap )Pi(yw‘a

Japu Guian KecHWnO, HUXOATAAd YAJIKaUl Mansapa Bi;'( neKe

Keqaun. Uy caGaban saextp MafaOHHH 1<yq11aura1m'}.[ ey

ropaapn Ouaan amac, Gaux unalt

£ AQHIARAUR  HUSUHEAQpIL acM)-

o ndonanaw oar 6yaram (1.6- pﬂel\'TP

€ Kyulanrawiuk YMsHKapu 3 aHH

MaiilOHHH TaCBHpJIAWAA Kyt -

Jajuran Tymyuda 6yau6, YH"‘Hﬂé
fijlarH HMKKH  laptra  acocst

O ’ M r
——\ y TKa3HJaau: nll““
YU3UF
1) KyunaurauJmk uu .

gt
16 pacu. HXTHEpUR HYKTacura §ricas
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YpHHMA 3JEKTDP MaiJOHHHHT MY
HYKTaCHJar¥ KY4YJaHraH/HK BEK-
TOPHHHHT HyHaiHwu Ouaax MOC

TYWHIHY Kepak;
(i . 2) Kyusaurauank umHsHKJaapH=
HHHT 3HYJIHCH wWyniad OyauuIH
JO3UMKH, UYH3HKJAp fyHasuwura
NEPNEeHAHKY AP KHIHO xoitsaui-
a THPHJTAH OMPJHK 103/aH yTyBUH
YH3HKJAP COHH Mailaouuuur Yuwa
HYKTaCHAATH KYYJaHr aHJ HK BEKTO-
pi E uuur Kuitmarura teur OV/HIIH

JIO3HM.

By skkuH waprtra puos Kuiud
-q KYy4JaHTAHAHK YH3HKJAAPH YTRa3HI=
ranjga 3JeKTp MAilJAOHHHHT HXTHE-
puil  HyKTacHaari KyuJaprauJHg
BEKTOPHHHHT fyHaauwy (1- wapT
acocitila) Ba Kuiimati (2- wapr aco-
() Ciifa) aHuK TacBHpJanran Oy .JaaH.
1.7-a Ba 0 pacmaapaa wmycOar Ba
i 1> pae, Manuit HyKTaBHi 3apaiaap Ty
daiian ByxyAra Kearai 3.eKTp
Maff10HHHHr TPAQHK MaudapasapH TacBHpiaurair. Hyxrasii
sapaanan Oup xna macodajars Hykrarapaa £ aap oup Xud
Kuilmariapra sra GYaunG, 3apaa Ba myKTanu GupaauiThpyBuH
ynsny 6yiaad fiynaaran 6yaaxn. Ulynuar yuyn wyvisranuit
3APTLLIAPHHET KYWIAHTaHAHK YH3HKAAPH pajuad 1yvipil 9=
3nKAapaan néopar Gyamb, yaap € sapaajganran e PTH-
Jlan Oow/annd YeKCH3ANKKAa AasoM dTaam (3apsl aycoar

MHCM CHPTHAA Tyraananaau  (3apsai manduit 6yarau
Arap ssiexTp maiifon 3apaiaap ciucremaci Tyaiui by
Kesaérran OY.Jaca, Man3apa Mypaxxadpok Gy.iaitil.

1.8-@ Ba g pacwaapia mxkwra nykrasuil 3apax Ty dai-
JIH BYXXYAra KeJAaérran 34extp maigounuur rpafume rac
aapu kdoxananran. Xap Xu1 sapairap CHCTeMaci T)
BY)KY/Ara Kearan 3MeKTp Mail/lon KyuJauranjaHK unsi
HUHT MAH33DPacH TYPJAuuA OVJIAAN, 7€KHH KYuJIaural
3HKJapH Xey Kaepia Oup-Oupi Omaan kecuiimaii/ur sa 3ap-
AANAp OPACHAA y3uaAMAliLH,

OHAH KYUJAHTAHINK YHIHKIAPHHUNT fYiaunra nepnen-
AUKYASp KHAHO xolaawrhpuaran dS azementap 1034ain
onaitauk (1.9- @ pacum), By wo3uann kecud yradrran Kydian-

14



1.8- pacm.

PaINK uusuKaapuuuur conn £dS ra tenr G6Y./H0, g";egﬁf
lo34anan yraérran KyuJaanrasauk BEKTOPHHHHI OKHM ra nep-
Jann. Ymymuil X044a 1084 KyusaHraHaHK qusm(Jl;g"[osqam
Henauxyaap Oyumacaura Mymiuu, By ROLEE, yi3HKAapH
YTkaswaran nopmaab n Guaam Kyuwaanranaug

opacuaary Oypuakiuu a je6
Gearuaaitaug, 1,9- 6 pacmaan
KYpuiinua, £ BEKTOPHHHT
dS 103ua opKann okuMH Kyu-
JRAIFAHANK unBHKJAapura nep-
nenanyanp 6yaran dS’'=dS
COs a1w3ua (Oy 103ua pacmaa a q
AYHKTHD MH3HK GuJian TacBup- 1.9 pach.
JIANCAN) OPKAJIL OKHMEE, bR :

EdS cos o ra rtenr. Jekun R
£ cos o upopa E sexropuunr dS ra yrkasui
Iyuazunmijiary  npoexuuncuiy |1«ba,;a.1:1|l.1|’1{. ,
BERTOPHRIT RyuJAauranags yusugiapn onaa ha opKa
HAK N0CHa Kuand yriaswiaran saementap 1034

dd = E, dS

(HHr Ol(ll:\lll
S ra

- S Hl -
Oy, Daextp Maflon Kyd.1aurawiuri pexTop d yr
rar caTTaqik, Xakukaran, £ pextopn B3 oy aca,
aareopain: karraiuk, Xagukarau, £ pextops Sricip o
Kasuaran nopmaas 7 opacujary o Oypuax H

vanH. L
£y = E.cos @ nposa mycar Kufimarra sra 5)’3‘;;“,14 y'rttll‘li_ig
yuyn dd xam mycGar Oyhaaaum. Axcuxya, @ At guitMa
6yaranna, 2, pa yura Gorang Gyaran d@ mat ot
sra Oyaanu. o anu O‘C“Mﬂ.ljﬂax(-
Arap E pexropunnr uxtudpui cupr opK 1034 naprd i
i Josus 6yaca, S cuprud dS sjaemeHntap HMnaP”"Hr
parul, Oy wsuanap opxaau yraérran d® OK 15
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FRHIUCHHN OMMII Kepak, By macana HHTErpajiam amajnra
KeATHPH/IaLH:

m=5d¢=55m& (1.14)
; J

3apsA MHKAODH ¢ Gyaranm mykTasuii sapsa Ty (aitad
BYXKYAra Kenaérran 9JeKTp Maiiion KywIlaurapjiux BeKTOPH
E uur paguycu r Oyaran cdepux CHPT OpKaaH OKHMHHH
ronafimuk (1.10- pacm). Macanann suaAd
coAAMAWTHPHII MaKcaauaa cepannur
MapKasuHH 3apsy Koifjamran HyKTaad
1e0 (apas Kumaiimik, By mmcosna KyH=
NAHTAHIHK YH3HKJAAPH pajnai TYFpH “H-
suKJapaan noopar Oyarand yuyH
BEKTOP Ba CEPHK CHPTHHHT 3/EMEHTAp
Gynakuacu dS 103ra yTkasuarat lIO})Mﬂ-’lb
opacuaaru Gypuak « Hoara TeHr 6ymaanl.
Ulysunr yuyn

1.10- pacm.
e el
B=E=pr o
VIKKuiun TOMOHAH, 7 pazuycan chepk CHPTHHLD TV.IHK
1084 4nr’ ra Tenr, Hatuxana
1 -
Q:@E . Y . 15
; ndS oy 7 4zr P (1.18)

4

By utosna daxar CHEPHK CHPT yuynrima smac, OaaKH
HYKTaBuil 3apsaanu ypa® Typran UXTHEPHIT OepK cHpT OpPKAJIH
YTyBul E' BEKTOPHHHT OKHMHHH TOWHII yuyH XaM KV Iaii-
JIHIH MYMKHH, XaKuKatau, 3/eKTP MaiiloH Kyu1alraiing
HHBHKAapHHRHD Xap Oupw (1.11- pacsra kapanr) cepii cHpTiig
XaM, HXTHEPUIl Gepx cupT-
HUHT , aXKHHCH3" KHCMIapPi-
I XaM ¢agar Oup mapra-
aal kecuO yranru, MxTué-
pult cupTHHHT  axupan®
KHCMAAPHHK 3Ca TOK MapTa
kecaau. Aumo E Bexrop-
HHNHT OKHMI a/reGpanK Kat-
Taauk Ofan6 y cupraan
TawKapura  unkaérranaa
mycOart KnitmaTra sra 6Y.aa-
an (uynkn £, > 0) akcunua,
1.11- pacm. cHpTHH Tewn6 Huxapura




knpaérranaa maunduft Kniimarra sra 6yiaan (uyuxi £, < 0).
Lynuur yuyn UXTHEPHA CHPTHHHT ,aXHHIH® KHCMHHH KECHO
Yraérran KyuTaHrauANK UMSHFM OKUMra HABOATMA-HABOAT rOX
mycoar, rox manduil xucca xywagn. Harmxaza cipTHH TOK
Mapra KecuG Yraérran Oympail Ky4JanraHggK Hu3HEHHHHD
OKHMra KYUITan HaTHXaBui XucCacH XYAIH CHPTHH (hakat
Gup Mapraruna Kecud YTraH KyuJaHrauJHK YH3HFHHHHT OKAM-=
ra xywmran xuccacuaek Oyaaau. Bus lokopuaa dakar Gurra
HYKTaBllil 8apsai yuyH MyJ0Xasajap IOPHTFAHAHK, Arap Hx-
THEPuit Gepx cupT Hunga Gup smac, Geaxu £ Ta HYKTaBmit
8apsiap koiiamran 6y.aca, y X0/1a 91€KTp MaHJAOHIapHHHT
CYNEepIiO3ullisl NPHIIHNKra acocaH:

)
En=En+En+ o +En= 2 Eu (1.16)
=
(1.16) nu (1.14) ra kyiicax:
~ kR k
®=§ EdS=§ 3 Eu-dS = 3} PEw-dS.  (1.17)
s =1

§ ie=1
By vdonaparn oxppri unTerpen I HyKTaBuif 3apsii Ty-
Gaiiain ByXyaAra Kearan 3JekTp MaiiIOH KyuJaHTauJIurH BeK-
TOPHIMNT WY 3apsaun Ypad Typysud uxTuépuii 6epx S cupr
OpKaJu OKHMHHK Xapakrepaaiiaw. By xarramak (1.15) ndo-
Jldra acocan

(“v Ep-dS =1L,

€0

Ulynunr yuyn (1.17) udona xyitnaarn KYpHHALIAA E3UTHUIR

MYMKHH: reofcas (B«
13
(D=lﬁ[;‘nd5:-:: Zqi. (1'18)
cr——— i=1

By ndoxa Fayce teopeMacuuuyr anauTk KYPHHHIIHIUD.
Caycc TeopeMacit Kyitarniua Tabpudaanaimn: .

Daexmp MAUIOK KYLAQHIARAUK BEKMOPUHIHL UXMUE-
pui wakadazu Gepx Cupm OpKaAlL OKUMIL WY CUPI uwuoa
scoliaauzan 3apsidaaprure (paxar CHpT HUHAATH) a@4zel-
paur QUFLROUCHHIKR &, 20 0Y.12aK HucOamuza menzoup.

Tayce Teopemacujan ¢oiitanauns, OALMM MyJoXasanap
acocu1a OabsH  3ACKTP MAiAOHAAPHHHT KYUAAHTAHAHTHHE
TOm MYMKHH, MacaJjan, TeKHC 3apsji/iaHran YeKCH3 TeKHC-
an Oepuaran 6yuacuil. By TeKHCAHKHUHT GUPAUK I03HTA TYFDH
KEJIYBUN 3aPAJ, MHKAODH, S'bHH 3apSAHAHI CHPT BHYAHTH + @
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6Yncuu. Lly sapsinaHran TeKHCJAHK TydaHau ByXynara
KeJraH 9MIeKTP MaiJOH KYWIAHTaHJUPHHH TONHII JIO3HM 6y-
cuil, By mafifonnn rpadHk ycyJaaa TacBHPIAMOKYM GYJICaK,
KYU/JAHTAHIMK YHBHKJAADH TEKHCIHKKA MepHeHAHKYJ/sip OY-
TaH y3apo mapaaien TYFPH UH3HKIAapAaH uOopar OY/1anH
(1.12- pacm), By uusnkaap TeKHCAHKAAH GomaaHuG HiKaaa
TOMOHIA YeKCH3 AAaBOM 3TaAH. [EKHCAHKAAH dS 103YaHH aX-
patu0 O/MaHAHK BAa YHH acoc Ku.uG 0Ju0,
TEKHCAHKHHHT HKKH TOMOHHI'A 1aBOM 3TYyB-
Y{ IHAHHADHH WyHAall YTKasailJuKKu,
6y IWIAMHADHHHT EH TOMOH.JApH TEKHC-
JHKKA NepneHfuKy.asp OyJacuH. By
uuAHHAPHK Oepk cuprra aycc Teopema-
cunn Kyamafauk, CHpT Humzard sapsa
MHKZAOPH 3apAAMAHraH TeKHCAHKHHHE ILHe
JHHAD Munaary dS Oynakyacuga Myo2xac-
1.l2-pacu.  CaMJaHTaH 3apAN MHKAOpHra, sbid odS ra
Tenr. CHPT OPKaIH OKHM LHJHHAPHHHT HK-

KH 8COCH OPKa/aH OKHMAAH HOOpat, uyHKH

ﬁnnunnpuuur &n toMonnapu E BexTopra mapaasengup. Xap

Hp acoc opkaau OKHM £dS ra TeHr GY.arann yuyH LuJHH-
\PHK CHPT OpKa/mi RATHXKABUR OKUM 2E4S ra tenr. Haruxana
aycc TeopemacH KyAHAArH KYpHHUIIAA &3uaji:

=R e, e edS i i hua Tl K
Jlye .&th.si‘du 2EdS == ;ydzfy;.ﬁ . A

Ienar, a{é-'o{j’:M L E:g/“”au} "l
JEs (9;4./.);;,(1. 19) .

2

Oyaamn, f %:9 ¢ * +o -5‘}‘
UM HKKNTA uekcH3 napas-

JIEN TEKHCAUKAAPHA  0JaiVIHK. £ & £y
Yaapaarn  sapsaiapuiur cupr

SHYJIIKJIAPH MUKA0PaR ORp XU, A £ ]

HIIOPATapH 3ca Kapama-Kapuuu
Gyuicni. By xoama (1.13- paca)
HATHKABHIT Mafigon HKKaaa sap-
ALAINTAH Tekucank  Tydanan 1.13- pacu.
Byxyara xesaérran maitxonaap-
HHUP [HFRRANCHAAH HOOPAT, XYCYQAH, HKKH TEKHCAHK opa-
JHFHAATH 9JEKTD MAaiAOH KYy4JAHTAHAHIH
E=E +E =gtp—— (1.20)
28y 28y € -
Oyaaan. MycGar sapsaanran TeKHCAHKAQH yamaa Ba Manduil
S4pAAMAHLAR  TeKHCAHKAGH YHTAQ KYWHAYBYH Mafigongap

18



KyWIaHraHJAHKJIapH Kapama-gapuu fiynanran. [LIynuur yuys
Oy coxanapia HATHXABHii MaHJOH KyWJIaHTAHAHTH HOJC&
TeHr, MKKH TeKHCJIHK OpaJHFHarH XaXKMHHHT XaMMa HyKTa-
JapHAa 3JEKTP MaioH Ky4JaHTaHJIHKJAApA 3apsAAnaHraH Te-
KHCHKIapHHHT (DAaKaT CHPT 3Huaurura OOFIHK OYJraH AOH-
MHIt Katraqukanp. By coxaga KyuJaHTaHAHK YHBHK/IADH
MycOaT sapsianral TEKHCAnKAAH OowviannG manguit sapsaa-
JlaHran  TexuCJMKAa Tyraananaaw. Bynpai mainoH, ABHH
Gapua nykranapia E nunr guiivath Ba RyHaguumd GHD Xua
Gyaran Maitnon Gup JHHCAH MaiioH €0 aTanamd.

Aicenrp ad pi o STZG

6-§. Smémp aifiloH1a 3apSAHH KY4YHDH
Oaxapuiran uul. Iorenuuan %;/EML

Hyxrasnit ¢ aagﬁ Tydaitan ZBym¥ara I(EJ‘!F{J/E?BJIEKTP

Maitgonunnr M uykracuman /N Hykracira ¢’ sapam Ky4uHpH-
naérran 6¥acon (1.14- pacym). By kyunpraniria Maiinon Kyd-
AapUHHAT  Ga)capran HIUHHH XHcoOJadank. M HyKTaHHHT
g sapaanan ysoxaurauu r,  Guuaw, N HyKTaHHNr ySOKAHTHHH
sca r, Owran Gearnaailiuk. q' 3apsaud KYunpHAHI HYJAH
MN uxTn@phil wagjanard srpu ynsuknan ubopar GYJ/ICHH.
MN iy guunk dl snementap Gyvaxvanapra aMpaTaMua.
Illy snementap Macodaia Oaxapuiran nil KyHumarinya anmg-
Jananns

dA = F-dl cosa. (1.21)

By njporamr F— gsapan
Tydailan  ByKYAra  Kearam
J4eKTp Maliona q' 3apaara
TALCHP  ITYBUH  KYY, yHr

1 qq9’
KATTAMArn ——* ]T,' ra Temr.
a— F gy Ouaan d/1eMurap
k¥ upuawin @l opaciairi
OypuaK, LTy unnr yuyH
dl cosz—=dr 6yaanu. Harnxa-
aa (1.21) ngonams Kyftuwaari
Kypunimaa &sum MyMKHIE
1 19"
dA =—— 1 dr-(1:22)

=gy rd

MN gyunupranuina 6axapuI-
ran uw Ay, sca Gapua sJe- 1.14- paca,

2* 19



MeHTap Kyuupuanuiapaa 6axapuaran dA HIAPHHHT AHFHH-
JucHra Tenraup. By HHFHBAH KyHHAAarH HHTErpasialra KeJs-
THPH AN

N
1 dr 1 qq' 1 qq’
A""V=jdA=E qq' 5 il o = Vi et (1.23)

™

By ugoaanan kypuuuO Typudauku, 3JekTp Maiiionaa ¢’ sap-
NN KYuRpHUIAA 0aXapuJral Wil KY4upuaa&rran sapsauuir
GouyTANFAY BA OXHPrH BasuaTIapura GOFJHK, X0.0C, Byunaii
Xycycusitra sra Oyaran MaiiloHHH NOTeHUHaJa Maijaom Jjed
araaaju, [lotenuuan maiiaonaa 0epk koutyp GViimua xyum-
PWIHIN WHIA HOATA TeHr Oyauwu ao03uM. Xakuxaran MNKM
ity Oyitnua ¢" sapaaun Kyunpumaa Gaxapuaran nm (1.23)
uoara acocay HOAra TEHT, YYHKH ¢’ 3apsanunr Gouliam-
THY XOJATAACH YPHH XaM, OXHPrit Xoaataard Ypun xav M
nyKrana xoftaawranaup. MNKM Gepx iiyana Gawapuiran
HILl HOAra TeHr Oy/anmi yuyn Oy iiyanunr 6ab3u OyJgaxua-
napuja Oaxapuaran umm Mmycoar, 0an3nm Gy.axjapuia sca
vanpuit O¥auin . kepak. Xakukaran, I pasusria F sa d/ nap
opacujari « Oypyak yTkup, 2 Basustaa sca Oypuak yTaac,
Wlynuur yuyn [/ pasusria Gaxapuaran dA szementap min
(1.21) npomara acocan mycdar, 2 pasuaraa sca manduiiaup,
Jevak, / Basuataa ¢' sapaaun Mailion Kyuaaps Tancupiia
xyunpnica, 2 BasHATAA ¢ 3apaAnm KYUMPHUI YuyH MailioH
Kyuaapura xapun uur Gaxapuaain,
IOKopuaarn Myaoxasazapaan, ¢’ 3apsauu s4eKTp Mafl 10
Aa Gepk iya OViluua kyuupnimia Oaxapuaran ui  1oara
TEHD IKAHINPHIA HINOHY NOCHJA KHAMHK, ABHM
Ayyin = § dA = Fdl cos a = 0. (1.24)
1 1
Hxknuun tovonnan, ¢’ sapaara xyuiauwrawamry E 0y.a-
Tall 9AEKTP MANAOHAA TabeHp 3TyBUM Kyu F — ¢'E ra teur.
Bynaan goitaananuc (1.24) ndogann Kyiiaargua ésnm
MYMKHH:
q\, q' Edl cosa =0,
1

Oy TeHIMIHKHH ¢’ ra KucKaprupuG sa £ cos a = £ (Er — E
BEKTOPHHHT dl HYHANHUIATE MPOEKUMACH) SKAHAHIHIM XH-
co0ra oacax, Ky#HA8MH MynocaGaT Kean® YHKaaH:

Sf Edl = 0. (1.25)
1
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Ulynnait kG, ssexmp maiidon _nomenyuar mMaidonoup
6a 0y MaiidOH KYY4AQHZAHAUK 6CKMOPURIHZ UXTIUEPUI
Oepr KOHmMYp Oiuta qupkyASGUACH HOA2Q MeHz 6y2adu,

MN xjuupunumaa Gaxapuaran uur M sa N sasusitaap-
J\arH BapsSIIHUHT MOTEHUHA/ SHEeprusjiapH (apKura TeHr, b

Ay =—A2W, =Wy, — Wp, (1.26)
By ugonanu (1.23) Guaan Takkocaam HATHXKACHAA ¢ 3apaj

TyQaiian Bysxcyara xearan aaextp maitgonnunnr M Ba N nyk-
Tazrapuna xkoiinawmran ¢’ 3apsAHMHT TOTEHIINA/ SHEPrusIapu
1

5 I qq _ 99’
Wiy = Tty ! Wiy = dne, ry

SKansnrn keaub unkaaw. Bymaan ¢’ 3apia MaiiAOHuHHT
I_Macoa Onnan xapakTepJaHyBuH HXTHEPHII HYKTACHAA KOit-
JAWrania yHuur noTeHuuan sHeprusicu

W, = (1.27)

OYmimn kepak, JekTp MaiiAOUHHAT GHPOP HyKTACH/A HKOii-
JAWran Typanua KaTTaanKaard ,CHHOB 3apsaajaapH ‘HHHL 110-
TCHLMAN SNeprisiaapn Xam Typanua Gyaani, JEKHH MOTEH-
WL SHEPrHsIIND ,CHHOB 3apsAN* KaTTaMIrura nncoarH ainn
HYKTa yuyn ysrapmac karraaukiAnp. By karranauia _nomets
4uaa je6 aranaju Ba ¢ Xapdu Ounau Oearusanajiu:

] Wiy
o =—1. (1.28)
q
Jesak, saexmp Maiidon Gupop HYKMACUHIHE NOMEH-
quaaw deeanda wy HYKMaa 010 KUPUAAH OUPAUL Sty C-
0am 3apidrune nomeryua.L IHepIusic myuyHLAaolL.
(1.27) nona acocnra uygrasnil 3apsAHHNT  NOTEHILHAJHT
Kyingaryua anikaanamn:

(1.29)

Arap asexTp mafinon sapaanap cucremach Tydaiian By-
myara keaadrran 0V.aca, narikasuil mMaiigon GHpoOp HyKTa-
CHUINT TMOTEHIHAMN CHcTeMara KHpyBui anoxuia 3apfi/ap
Tydaian pyskyara kearan MafaoniapHHHr TEKIIHPHIAETral
HYKTAAH [OTCHIMAAAAPHHIAT aredpank AHFHHAHCHTE TEHT

Oy aanm:
(1.30)
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By u@onaga i — 3apsAMAHHHT HOMEpH. Arap HyKTaBHii 3apai-
. Jiap cHeTeMacH Tyaiii ByKyAra KeJaAuraH Maiijon moret-
UManuun TOmHIm J03uM GYaca, (1.29) aan doiianaund (1.30)
Kyiinaarnyia &3unanu:
1 q
e D
Oynaa g — i-HyKTaBufi 3apsj KaTTaaurd, r; —uy sapsuian
NOTeHUHAMH TeKWHPH ~a8Tran HyKraraua macoda.

(1.30) ndoaa Typan wakaiari Ba TYpAH YJauamiu 3apsid
J8Hral JKHCMAAD 3JeKTP MailA0HAapHHUKT MOTenuHalIapHiH
Xncobaamra épuay Oepain. 2Kymaazsu Onp-Gupuuan [ ma-
coana Koilnamran MHKA0DPJAApH TEHT, JCKHH Kapama-Kapu
HIOpaan 3apaanap (g, = g_ —q) cucremacu (31e5Tp AHIO. 1)

i S T —

HHHP NOTeHuuaan
q 1 1
P (— = r
=5 \I g / =

Gynanu, Gyuna r, Ba r_ Moc paBumuja MycGar Ba Mau(uit
SAPAANADAAN TEKIHPHAAGTIAal HyKTaraya macodasap.

Ymymuit 3apsau ¢ Oyaran chepanuur Mapkasuuam r Maco=
da ysoxankaars mykramanr notenumanu sca XYAAH HyKTa-
BHH 3apaa MafAOMHHMHT MOTeHLMA.IeK 6y.1anm:

drey r°

Cdepa cuptuaaru HYKTanap (abHu r = R O¥arania) yuvi
_morenuuan

=R (1.31)

Gfnanm, Gynaa o =ﬁ5 — cepaaaru sapsit SHYANTH.
(1.28) nona acocnra W, — ¢’ ¢ skamaurnzan doiina-

J8HCAK, ¢’ sapaanx M Hyktagan N Hykrara Kyuupiuiiia
Oaxiapuaran nw

Ay = Win— Wy =" (9 — on)

Hpona Guaan aniknanaaw, Xyaan wy ¢ sapagun M nyx-
Talan HeKCH3MMKKA KYumpuwia Gamapuaran wul sca

A,=¢q Pur (1.32)
Ofaann, uynkn ¢ =0,
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(1.32) udpona acocHaa moTEHUHANHH Kyduaaruya TabpHQ-
Nam XaM MyMKHH: JAekmp MaiuooH UXmuépui HyKmact-
HIKHZ NOMeHUuary 0ezaHoa wy HYKMaoar Oupaur Mycoant
3APAORI UEKCUSAUKKA KYLUpLuL Y4YH A03UM 6y21Q0U2QH
uw OUAQH._XQPAKmMepAanysLl KaAmmainy myuLyRuaaou.

(1.32) nan ¢oitnanannd moTeHIHaANUNT YIUOB OUPIHFH-
HH keatnpn6 wukapmm mymguu, CH chncremrcnaa moren-
Haamuur yauos GupJaury cudartnaa aJeKTp Mmaijon  WyH-
Jail nyKracuuuur rnoTennuasu Kadysa Kuamuranim, Oy HYK-
Tanan 1 Ka sapsgun uekcusauxka Kyunpum yuyn 1 2K Humr
Gaxcapuuwm Kepaxk, DJaexkrtp Mmaigon Oyujaii HYKTaCHHHHT I[O-
Tennnaaunn 1 Boawt (B) Aeiinaand.

K¥n xonzapaa mailion myKTagapHHHUHT TMOTEHLHATH dMAC,
Gancu MaliIOHHUHD MKKH HYKTACH OpPAaCHAATH NOTEHUHALTapP
(hapku (Kyurannw) ¢ussk manHora sra Oynmaan. By Xoaaa
BOJBLTrA Kyifnaarnya Taspud Gepuur Mysxun: 1 BoabT—anex-
TP MailIOHHMHT IWyHAall HKKH HYyKTaCHHHUT TNOTeHLIAZAap
dapgiin, 1 xyson 3apaann Oy HKKH HYKTa OPacHAd KyHii-
PHII yuyn 1 xOyJab HII Ga)<apuul JO3HM.

CIrC2 cneremana, 1 CFCS‘, ae6 GearuaaHaiuraf  noTeHiIHIHT
Yauos Gupaurn cudatiia WynAsil HYKTAUMAD NOTEHUHAMN Kaly.x Kilmmi-
rauin, 6y nyxrapan <1 CFC3, sapaui MeKCH3THKKA KYUAPHUl yuym
1 opr um Gaxapuur xepak. ¥ xonna

1K 107apr 1 5
|| A S Bt o) LG S e (@](012) . (1.33
L Kn  3.10°Crcy, 300 ® R

Jlemax, .
1 Crea, = 300 B.

7-§. DKBHINOTEHUHAN CHPTIAAP. DACKTP MaiTOHHUHT
nOTENIHANH BA KYyWIAHTAHAUPH opacuiard OoFraniul

Teur MOTEHUNAMIT HYKTaNapPHUIT TEOMETPHK YpuHiapi-
N TAmKHA TONPAH CHPT SKBHNOTEHILHAJL CHPT JAeliH-
aamt. (,DKksu® — natupua  cys  Oyaub,  ,Tenr‘  jaeran
MaLHOUN anraaraan.) Jlemak, sKBHIOTE AN CHPT HYKTaldph
yuyi

@ = const,

Macasan, uyKraspil sapsiL yuyH SKBHIIOTEHUHAX CHPTAAD
MAPKAsAapH 3apsa KoRamran cepuk cupriapaan  Hoo-
paTAp. JACKTP Ma/IOHHI SKBHIIOTEHILHAJ CHPT/AAP EpAaMilia
rpamk yeyauna (1.15- pacmra Kapanr) TAcBHPJAUL  MyMKHH.
¢’ sapnANN SKBHIOTEHLHAA CHPTHMHT M HyKTaCHAAH N nyg=
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tacura Kyuupnumga Oaxxapuarat

g HI Kyilpaaruiua anug/aaHami:
N

Foo Ay =a (o — 9y (1.39)
¢ Tekmupusaérrail .\'ycygm‘l
. xonna M sa N mykrazap OHP
ki SKBHEOTEHLUAN ~CHPT YCTHAZ
WoHnaWranaury yuyn oy ll)LK‘
TAJAPHHNT TMOTEHUHA/IapH Y3+
apo TeHr 6Viian, AbHH 0, = Py

Lynanr yuyn

1.15- pacu. -

Apyy =0
9 380X TyGallai ByKYATa Kearau Mafliouna g’ sapaull
MN fiya Oyiinua kyunpnuwa Oaxapuaran H l\)‘llllzl‘~"m_
fiynanuuin Ouuan TabCHP STYBUH Kyu fiynasuwn y3apo 'n'.'[)ﬂ;ﬂ_
ZuKynsp Oyaranaaruana noara Teur 6Yaamu, Llynuur .\‘lb;f, o
DAATATABCUP STYBUIl KyY BA KYU1aHTAILIK BEKTOPH ( b
E napunur fiynaiauaapi Gup XuA SKAHARTHIK 3CAANT) LOHM
IKBHMOTEHIHAA CHPTRA
nepnenauKky.asap 6yaaun,
Jleran  xymocara keda-
M3, Mukaopu + g 6y.a-
Tai HyKTaBuii sapsianmur
SAEKTD Mafitonuaa ¢’
3apan Gup sKkBumoTEH-
LA CHPTAH WKKHHYK
SKBHNOTEHUNAN  CHPTra
KYunpunadrran Gyacu,
By ukku sksunorenuan
cupraapuunr (1.16-pacy) L.16- pacw.
MOTEHUNANIAPHEN MO
paBHwAa ¢, B @, 1e6 Gearnaaiaux,

AIeKTp Maiinona MycdaT 3apag Maiaon Kyuaapu TabeH-
PHa MOTEHIHANI 10KOPHPOK HYKTAAAH MOTEHILUan 1CTPOK
nyKrara xyvaau. Bus TeRuwnpadTran Xoa1a g, > @, Oyaraun
YUyH ¢" sapsium k¥ uapauria Oamapuwaran Huu

dA = 9 (71 — %) (1.35)
OVaaau. By muwn ravcup srysun Fxyy  Gnaan Ky

dr HUHT KYnaifTyac wak.da uposaraw Mysxuii: dA = F.dr
éxu F = ¢'E Gyarann yuyn

dA = ¢'Edr, (1.36)
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(1. 35) Ba (1.36) udonanapuu Teuryiab Ba ¢’ ra KHCK@p-
THPHO

Edr = ¢y — ¢y = — (92 — @1)
HH oJamu3, Bynaan
— " ParIPIa _ﬁ q
- dr  —  dr’ (1'37)

d: . -
Gy eplwd—,? — JIGKTD Mafilol Ky4Janrauang Yu3urd HYHa/Iu-

WHAA 1OTEIIHA/] y TeyJIHrHRY-- H(oAanaliam,
YHUHD Kuiimatn Gup-Oupujan KywIanrauadk YH3HFHHHAD GHp
Y2YHIK Oupauri Kagap macodana Koifaawran HKKH HyKTa
HOoTeHIua/Mapuunur (apkura teuraup. By KaTTaauk BexkTOp
diamisia notenuuannunr rpaauentn  (grad ¢) aefnaanu,
(1.37) uponanarn Munyc niiopa E_BERTOPHAND MOTEHIHA
SHr Te3 Kamaitno Gonauran TOMONTA Kapad [yHaarauaurnng
KYpcatanu,

_ Wynnail xuan6, (1.37) uporanu xyfdugarda Kypuuuuia
€3um My MK —

1 = —grad ¢. | (1.38)

By udonanan esexmp safgdon uxmuépuii HYKMACUHIHE
ENHAQHARANRI MUKDOp JCUXQIMUOAR WY HYKIMadazi no-
mexyna 2/)(10/:0)1/)11(:(1 mene 0yau0, UyHaALML 20a Kapa-
Ma-gapuy 0yaadu, peran Xyaocara keaamus. (1.37) udona
acocuta saextp maipon kywranranmuranniar CH- cucremaci-
JANE YauoB OHPANCHIN Ke AT PHO UHKapHil MYMKIL
o B
[E] = =.

Hewmak,

Hgxuunun 600 ———t

JIMANEKTPUKJIAPAATH JJEKTP MANAOH

1- §. Jlusaekrpukiap Ba yJaapHuur KyTOaaHuIIH

Iy Bakrrasa BAKYYMAACH SJCKTP MaijoH TYFPHCHAR
MYJI0X23a.1ap opHTAAran 34, Arap 9JeKTp 3apaAd Bakyymaa
sMac, Gaakit GHPOP JNBJACKTPHK MyXHT/AA Xofnamran Gy.ca,
BYIKY/Ara KeAran 3JeKTP MafifoHHd Bakyymaara 3/CKTP
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- Madponnan dapku GYuagnmu, arap Qapku Oysca, Himd
yuyH, — Jeran Casojiap TyFuAHiM TaGuuii, andarTa,

By casoanapra aso6 GepHll yuyyH MOAA@ Ty3HJIHLIH
TYFPHCH/AArH TAabJMMOTra acoCaH, aTOM AHaMC’T)U,-w
6yaran 14po pa auametpu 10—'0 M GFaran ssexTpon KOOHKAAH
HO0paT 3KAHJMTHHA SCAafAHK. SIAPOHHHT V/uamu 3JeKTPOH
KoOuKHUUT Yauamuaan 10° mapra kuunx. Llynuur yuyH sA-
POHH 3JEKTPOH KOOHKIHHF MapPKa3Ha xofiaawran HyKTa e
Kapail MyMKHH.

DnexTpon KOGHKHHHT Y3 3ca Oepk opOuranap Oyinua
HHXOAIT KaTTA TESAMKJAp Omaan Xapakarianypun Mangpii
8apAAJAHraH 3NEKTPOHJAapAan nGopar. By asiexrtpousapHBHT
TABCUPH XYM YAapHUHT Gapuecuiy Kawxafiaup Oup HYK=
Tara TYIVIATANJATH TaLCHPra SKBHBAJEHT OY.aau. By xaéau
HYKTaHH Mauuf sapsajapHRnr Mapkasn aefiuaaju, [(n3/JeKs
TPHKHHHT aTOM €KkH MoJekyJacniark Gapua mycOaT 3:paajiap
Mauuil 3apsasapra MHKZOp KnXaTmaan Tenr Ov.aaas. BY
X0/ MOJIEKYJaHH 3JaeKkTporefiTpan cucrema el Kapaul MYyM=
KiH, Arap mycGat 3apaazaphiur Mapiasu manduii 3apaiiaps
HHHT Mapkasn Ouaan ycTMa-ycr Tyuica, MOAEKyJali Ky TOCHS,
8KCHYA, 30PAANAPHUNT MapKasaapu Gnp-Gupnaan [ 1acopa
Y30K/JHK A KO#aawmran Gyaca, Oynaail Moaexyaaii KyTOIH
MoJeKyaa nefimaaiw.  VYuyman suxacpan renr, JexHH
Kapama-kapun uwopaau, Gup-Grpnaan [ macoda yso0KaHKAS

Kofhaawran +4- ¢ Ba — ¢ 3apslaapial néo-

70 14 ®y par cucremanu (2.1- pacwm) saexmp ounoak
Aeinaaan, Hikaaa sapan opgaan Vragurall

TYFPH U43HK AHNOAL YKH, [ — Annoab eards

21-pacy, e, py=¢ql Katraaukun sca QunoAHI
2aexmp  Momewmu neC atananu. |

:';Ilé%a?rnesl;ﬂ; MOMeNTH AHn0L Vi O¥iiaac manduil aa
l\'y'rﬁc;ug Ard TONOH A¥Haaran BexTOpAKp.
¥l euonef\y.m 9JEKTP Maflnon TanLCHp STMAR
- Vo a.nen\tl HTHra sra Oyamainn (uynxn /= 0), ;
g TP Mafion tavenpuaa KytOcHs Moseky.aa MycOaT
SAPANIAPHUUAT Maprasy mait. on ftynaamuu aa, manduit sapsi-
él?.l;l))':\‘}xllxili%; Miig‘h'aau 3ca Mailgonra xapama-gapmu fiysasruiia
"o EMAK, TamKm MafiaoH TALCHPHIA MO .CKV.A
I)YT JauaAn Ba yunnr 3JGKTP MOMEHTH KYTOJ0BuM Mafipon
KY Y. JaHTau urura npomopuuonan (uyuku [ ~ £) 6¥aanu, Jin-
STEKTPHKAArH 0apya MO.eKy.Ja’ap 3ACKTD MOMEHTAAPMINIT
Aynaiuutiapn Gup xun 6yamo, E ra napaasea Gyaamn. By
KYTOIaHHUI 9JEKTPOH OPOMTAMAPHHH AAPOTH HucOaTAN CHJ-
KULIH (ABHH Aedopmanin) Tydaian coAup GYaaérrananri
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YuyH deghopuauyuon KymoAaHLUL €Ki SACKIMPOK. KYMOAGHILLL
Re0 aranajan, By KyTONaMMIIHHHT XapPAKTEPJAH XYCYCHSATH
YHHHT Temieparypara OOFIUK SMACHHTHAND.

Kyr6an wmoanexyaanapnau uGopar Gy/ran AusaeKTPHK
SMEKTP Maiaon TaLCUPHra yupamarynua YHHHD MOJEKyJa-
JAPUHUAT NCKTP MOMEHTJAApH TAapTHOCH3 fiyuaaran Oyaaau,
Haruxapa, JUHIJCKTPHK/IATH  MOJIeKYJaMap 3JeKTp MOMEHT-
JAPHHHHT BEKTOP iiuruujucy noara Ttenr Oyaaan, LIyHHHD
YUYH Taulgu 31€KTP Maiijion TabCHP KHAMAryHua JAn3JeKTPHI
Hunaa KyTOan MOJeKyganap XyCyCul 3JeKTD MafijoHHd BY-

Hyara kearnpa oamaiau, Byn- —
Aau  cerueroasexrpukaap jaed

atanauran J3AeKTPHKIAD ®
Tpynnacu nerucuoaup. 7 a

3

Kyt6an MOseKyJaanapaan ‘——7{__—‘_—_’
HOOPUT  AuaneRTpHICHY TQPLUI\’H F=—0Qy
9JCKTP  Maiijonra KOMJIALITH-
phaca, tamku maiijon TOMOHH- e
AQl KyToan moaexyaara Kyt
Ky4 mabeup xuaaan (2.2-pacwm).
Hariokana KYTO/Ml MOJIeKyJiaaap
(itoaaap) tawkn mafigon 6yiaad fyuansann, Llynunr yuyH
AmdaexTpuknunr Oynaail KyToJAaui HHE OPUEHMAlULOR K ymo-
AQRuw Cky dunoa kymoaaruut Aeiinaaiu,

Bymaait xyr6aaniu remnepatypara TeCKapH MpONOPUHO=
HANUD, uyHKNE TemnepaTypa OpTHIIN OHJAH AWTOJJIApHHHE
XA0THK XapakaTi Kyuain®, yJaapiuur Mafiion GyiiiaG  Tap-
™Oau xoitnamysuun Gysaan,

2-§. Kyronauum sextopu. JAHJEKTPHK Kabya
KWIYBUAHJINK Ba YHHUD TeMnepatypara OOFJIMKJIHCH

JlusaekTpukunnr §yTAaNrananK AapaKaciiu  XapaKTep=
AW yuyn gyrGaanpnl peropn €0’ arajzaauran  Karranui
Kyanamunam. Kymoaanwu sexmopi (P) decanda OuINEK-
mpucnane Oupanr Xavesudazn oapia OunoAAap SAEKMP
MOMEHINAAPUHIKR BeKMOpP [UFUHOUCH myluymmadu. Jlu-
SACKTPHIIHNT Ky TOAGNIIIT OUp RINCAH Oyamaran xozmapaut:
JUBACKTPHKHUNT uertaaran OGupop HyKTacHiard K}'Tﬁ"“"‘l‘:1
BEKTOPH TV FpHCnAa (GUKP 10PATHIL MYMIKHIL Byunur y‘lY‘;m%’
HygTa arpohusa xaéiaau sJaemeHrap xamym AV nm axp 3
oaaitauk. By xawu uuingarn Gapua JHIoJlap 3ne'l<1'p Al
MERTAGPHILIIE BEKTOP HFNIARCHITI AV xaxkmra nnc6arH,

=R

2.2- pacs.

TS @.1)
P“'Xﬂ‘la AV
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JBAEKTPRKHART @fiHK HyKTacHAarH KyTOJaHAW BEKTOPHHH
ndonanafan. (2.1) narm p,; — (-ANTIOAHHUD 3JIEKTP MO-
MEHTH,

TaxpuGanapHuir KypcaTHUIHYA, H30TPOM AHIJIEKTPHKIAP-
za KyTOnanaul BekTopH Guzan Maliion KyuwlauramJuri O0pa-
cHja Kyfujari MyHocaGaT YpHHIM 3Kau:

P=z®,¢ E. (2.2)
By ndonana s, — Ou3reKMPuUK K0V KUAYGHAHAUK. V

Matpon kyuadiuranaurit E ra OOFMIK 9Mac. KyToCH3 MoJes
Kysdnapzan HGOpaT AHIAEKTPHK yuyH (2.3- pacm) o, TeM-
neparypara GOFIHK 3MAC. Jlexun ANACKTPHK KyTO.IH MOJAe-
KyJaanapian uGopar Oy rania

X TexmepaT_}'pa opTiH  OnJaan
(pacu,ma 7 HHHT KamaloBira Moc

Keaaan) HCCHKAHK XapakaTti MO-
JEKYJaAapHH  9JeKTp  MaiiloH
Gyitaad fiynaanmura TVCKHHARK
guaaun. Hlynunr yuyn Oy Xoa-
na @, Huur Kuitmatn 77 ra Tec-
Kapy TNpOIOPHHONA 3Kal. X5
25 paew HHHT §140B onpJanrs TYFpucHia
: ' ax6opor omnut yuyn (2.2) no-
g JIAHHND Yan ToMounjari 2 nHur
BA YHT TOMOHUAArH €, £ wunr Yau0B GHPAHKIAPIHING COMT-
THp-fank. Kyt6aammm sexropsimunr CH cucrenmaciiarii y408
Gupaury (2.1) ndozara acocan

min Kanexpnosy
(RENTPUR 704,

[P] = 1\1\\: _ l\_1

M*

Hkrunun tomonnan, g 3apaauunr 3AexkTp Maiiiomn Kyu-
JAHTaHJaNTH

Oynaan

Wymmar yuyn

Ulynnait guau6, P nnnr sa &, £ upnr §4908 GHPARKIAPH

GHP XHJ OYAPauIHLA YUYH @, — YIuaMCH3 KATTAJAHK, Jeran
XyJiocara Kejawmns, T S s
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3-§. Bornanran sapsanap

MMapannenenunes waxkauaary OHp MUHCAH JHI/JICKTPHK
OYnaruin_saexkTp Mafiionra xKoilgawTipaiiux, JluseKTpu K-
HHUP KyTGJaNHmK HATHMACHAA AumoAAap Mailgon GYiinaé
liynanaau, 2.4- pacmaan Kypuumuinya, AUIMEKTPHK MapyacH-
HITHE HUKH KaTiamJapuaa  matiaoun fyHaJAHWHAArH KyLIHH
AMTOJIAPHHIT KapaMa-Kapuin 3apsiAJapi  OHP-GHPHHH HEHT-
Pannaiiin, Jlekun AusMeKTpHKHUHT yai TOMOUHAAri CHpTH/A
MOMAAMrAN IO aPRANT Matduil 3apsAH Ba YHI TOMOHAArH
CHPTI/A KOiliamran jH-
noJaiapuuur mycGar  3ap-
AU KOMIEHCALHAAANM 1
houaan, Bowkaua afitran-
Aa, ﬂlla"{el\'Tle\'lll]Hl‘ TalmKH
MAfAON Kyuwraurauank yi-
SHKJAPH KHPAABIAll CHPTH-
Aa mauduil sapsaaap pa

KYUWIAHT QI YH3HKJAap1 a! i il
uHKauran - cupruaa sca

MyceOar sapaanap Byxyara

sedap skan. By sapsap 244 paca.

JURACKTPHKIINT  KyT0,1a-

uuunr ryailin By)yaAra  kearaud  yuyl  noAspH3ayior
(nymoaanysin) sapsdaap peiimaaau, MKKHnug TomouAan,
Oy 3apaaap JNSASKTPHK  MoJeKy.JIaJapi Omian Gorzanrai
Oyan0, Oy MOAEKy/aaal Tawkapura Kyua oJmaiiny, LIJ’ylnmr
YUy yaapuu 6oraanean sapsdaap ned araifing Ba ¢° Xap-
i Onaan Gearnaafiank, MKKH KHCM Oup-Oupira TEru3uiarat-
Ja Oup KHCMAAaH HKKIHYH KHCMTA VTa osaauran 3apaaaapi,
Ooraanuran sapsaazapaan (gapy KuaIull MaKCaauid IPKUH 3ap-
sdaap  ne0 araitmus, Boraauran 3apsi/iapHUAr CHPT 3HUJIH-=
rinu o, sapsLIap ByXyjara kena@Traim CHPT I03HIH AS Ba
JUSACKTPHKHUAT y3yianrunn AL ne6 Gearaaaiauk. ¥ xoJ/ia
KYTOAanran GHp KIHCH AuSJICKTPHKHH eAKACHHHHD y3yH/IH-
v AL, sapaagapn o’AS Gyaram KatTa AMmOJL €0 Kapaul
MyMKHIL By KaTTa junosnunr saekTp MOMENTH o AS“AL ra
Tenr Gyaani. duaaexrpukuunr xaxsu AV = AS-AL Gyarauu
yuyHn KyrOaanuw sektopuunnr guitmarn (2.1) udo/ara acocan

n __ o/ASAL o'ASAL — (23
B g e el )
6yaanu. o = %ga:\’an.rmrmm xucoGra oacak, (2.3) HH KyHHIArH

KYPAHHILAG XaM E3HII MYMKMH:
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S

P=1s
Gynnan
g/ = PAS, (2.4)

Jlemax, OHp XUHCAH KyTOJAHTaH AHIJIEKTPHKHHHT CHPTHAA
BYXYATAa KeayBuH OOFJaHran 3apsiAJapHHHT MUKJAOPH WY
CHPT 103H OHaaH KyTOJAHHII BeKTOPH KHAMATHHUHT KYIaAT=
MacHra TEeHr 3KaH.

OHAW Oup kuMHCAM OYAMaran AUaJACKTPHK —mapuyacHHH
(2.5- pacm) snextp maitnonra KupHTaiauk. Jus;exrpux MO-
JIEKY/IATAPUHHHT KOHUEHTPAUHACH MAfinoH Hyuanauinia Op-
THO Gopea, P, > P, 6y.rand
(6ynza P, Ba P, nap MmoOC
paBHuIAa JH3JEKTPUKHH dal
BA YHI GHPT 1180 /- HHHT KHiT-
Matapn), Wymmir yuyu (2.4)
) iy Hostara acocap q,> gy, ABHHA
JUDNEKTPHKHHHL yarn CHPTH-
aarn manduii 3apsaap MHK-
Jopura kapardanaa Yur cHp-

2.5- pacw, THAArH MycOaT 3apsap MHK-

Jopit oprig GYaann. Byunian

Oup Kunenn GF *Maran amus 1eKTPHK Hunaa (Xamamia) wyco

3apAAIap eTHwMain 8k Mauduit 3apsasap OpTHEYD

Xynocara xexamus, Nawwudi Goraanran sapaagap j1eo

AUCAH AHINGKTPHK XawMUAA BYKYAra Keaysuil Oy Opriyus
8apAANTAPHHAT  MUKLOPH

T = 91 — @= PAS — PAS = (P, — P,)AS =

=— (P, — P,)AS. (
Hxxunun Tomonpan, P sexropuunr 2.5-pacynars  aa

§epl< CHPT OpKaanm oxumMu aa’ Ba bb' cupraap opxa.n OKHM
HMFRHANCHTa Tenr (ab sa @'’ @&n cupriap OpxaaL  OKIM
HOJTa TEHT, 4yHkn Oy cupraap P ra napaiae.n):
D, = PAS — PAS = (P, — P,) AS. (2.6)
(2.5) Ba (2.6) qapun Taxkocaam waTHmacia
O, = —q . (2.7
LHKM.

Hxtuépait Gepx cipt GuasH werapasanran AHSJCKTPHI Xax-
MHAarH OPTHKYA 3apsij my Xammaarn COFAguran 3upiiisp-
HHHr aare0panHKk MHEHHHCHTA TEHr:

qxa.‘w. L .\:q"
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Harixana (2.7) ndonann kyf#uaarnya €3ui MyMKHH:
O = PudS=—37. (2.8)
5

Ilemax, duasexmpur u4uda OAUHZQH UXMUEPUL EnuK
Ccupm opxaau KymOAGHUU BCKMOPURUHE OKUMIL ULy CUPI
Ouaan vecapasanean xascmoarl. OOFAQHZAH 3APAOLAP
ane0pair uFUHOUCUHIKE MECKAPH UIMOPa OUAQH OAUH-
2QK Kuitmamuza mexe.

4-§. IuaeKTpPHKAATH 9MEKTp MailoH.
DaeKTp MHAYKIHS BEKTOpPH

IunsnexTpukjaarn a/4ekTp Maiiaon 3pkun Ba GOFJaHraH
8apaaiap rtyaiad ByXKyara keJaaidH. Jlexun GOrnaHraH 3ap-
AANED BYXY/ra KEJHIUH YuyH SPKHH 3apaaaap Tydaiiaua
MaBxya Oyaanuran 3/4exkTp MaiigoH Oyaumu wapr. Lynunr
YUYH JIH9JeKTPHKAADH 3J€KTP MaiiOHHHHT OHpIaMuH MaHOaH
SPKHH 3aPAAMAPAUP.

Apkun sapsiap Tydailian BYXKYAra KeJagHran SJeKTp
Maftaion kywranrananruun  E; OGuaan, OGorjaHran 3apsijap
Ty(aiin ByXyjara Keaajuran 3J4eKTp MaliloH KyuJaHrauam-
i EY Guaan  Gearnsacax, AHSJEKTPHKIAATH HATHXKABHH
SACKTD MAilION Ky4/IaHraniirg

E—=E,+ FE', (2.9)
Jluaaerpukaarn 9JeKTp Maliod Ky4AaurauJuk BEKTOPH
yuyu Fayee teopemacunn kyJazaérranga uxtnépuii S Oepk
CHPT HYI/LATH 3PKHH Ba OOFJIAHTaH 3apslIapHuir aareGpauk
BUFRIICHIE OJHIL KepaK, sSibHH:
i I /s
O,.=h £ s 2a Y g
2 Ends = ~(Ze+3) (2.10)
S Oy ndosann gydnaarnys xam €3 MyMKHH?
s, ~ P
0 — \;\\ (z0 E)n dS =Eq —|—‘\_‘q. (2.11)
S

By udonann (2.8) ndonara xaama-xaj K wai/amics

& (l»!:_ -+ (l)l) = \‘; (Eo E-+ P)n dS =
K

=N+ g — N =24 (22
31



(2.12) na gyitunarn Gearmaam KHPHTAN/IMK:
& E+ P=D. (2.13)

D snextp unayxkuus (3/7eKTp CH/KHIIN) BekTopu Ae0 ara-
nagu, Msotpon Myxuraapga D mmur Ayunamuwu E sa P Jap-
HEHD HYyHanuwy 6uaan Onp Xua. DjekTp Mmaiiaouuun rpaprx
TACBHPJANIAA SMEKTP WHAYKLHA UH3HKJapuAan oiiiandti-
Za1M, By umsukaapun XaMm KyYIaHCAQuJAHK YH3HKapuiin YT
Kaguwna (oififaraunaran wapraap ecocHaa  yrkasiiadm,
IOxopuaarn Genrmaawaan oiiaananud, (2.12) ndoraun Ky-
HUarH KYPHHHIIAA E3MIT MYMKHH:

0, = § D, dS = . (2.14)

By ndoaa saexTp muavkuu xkTopH vuys [Cavee TeopeMacH
60, Kyinmarnua Tabpuduianaiu: JAeKmp UHOVKIUS 6eK~
MOPUHUNZ UXIMUEPWIL énuk Cupm OpKAAL OKWMIL Wy CUpnt
uaida siconrauan SpRuUK 3apsdaaprute aazelpaii Hit-
Funducuza mexz, Jlemak, snekTp wHaykumpacH Qaxar SPKHH
3apsiAnap Tyaitan ByKyara Keaaguran 3JMexTp MailloHHH
nonanaiiaun. (2.2) nu xucodra oand, (2.13) udoganu y3rap-
THPHO &3amus:

D=¢E+ @, E—=¢ (1l +2)E=¢:E (2.15)

=0

By udonans 14 @, =e Gearnaam KHPHTAHK, & Ml MYXHT-
HHHT QUIAeKmput CunZOIpyetan A2y ned atasaan. &, KiOn
€ XaM YJUAMCH3 KATTafHK. & HHHC KOiAMATH TYpaHMa, JEeKHH
Oupran karta. dakaT Bakyymaa €= l, uyukm Bsakyymia
®, =0, Hatuxkana sakyym yuyn (2.15) upona

D =¢, E, (2.16)

& e —
KypHuimra keaaau. By ndopana (2.15) ra 6yacak

e

)

Lemak, Myxumrune Ouzrexmpur —CurdUPYELAH. 1N
€ 3AeKMpP MAROOH2Q KUPUMUALAH OUIACKMPUKIQ2N NATOON
saxyymoazi MaudoH KyLaaHzaHAuu@ Huclamay Hewa
Mapma cycatuumurne ugodaranon, llyuunr yuyn  ausack-
TPHK CHHTAHPYBYANANTH & Gyaran MyXuraarm Hyxrasuil g
3apan MaliloHHHRHT 6y 3apsiAan r Y30KJAMKAArH HyKTa-
CHAA KYYIaHTaHIUK BEKTOPH

E=Eje=_1_1 r 2.17)
i r
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OYaazm, Illyunnriex, Ansnexrpux CHITAHDPYBUAHANTH & O3 1
ran nyxuraa Gup-Onpmiai r, macoasa xoittamran g, Ba
4. sapsyiap yaapo

—_L 949 r, 2.18)

Kyy Gujan, sibil pakyysmaarira HucGaran (1.8 dopmyanara
Kapaur) e mapra KuuuK Kyd OHAGH TALCHPAAIIALN,

JlnanekTpukaars saekTp MafaoHHmHD cycaimuann cnar
KUXETAQI KYIAaraua Ty iy HTHpHIL My MKHIL NEKTP Maii-
AOUTALCHPHAA AHINSKTPHKHINT KYTOAaHIIIK Ty Daiian Gorsali-
Pan sapajaap Bymyara keaaauw. Boraauran sapsasapaunr
SACKTD MAHA0NK TAWKH KYTOJAOBYH Majiionra Kapuu fiyuan-
ran, Ulynnnr yuyn Goraanran 3apSUVIAPHRAT  3JeKTp Mali-
AOHI rawkn Mafitonnn cycafiTupafn, JekuH yun Gyryuaai
IV Koroamaii i, .

Hynnai knmio, saexrp Maiiionnu oanyg
Xdpagrepaawaa Kyuaanranaik  Bek- ” =
TOpH Eéxya D auaykuns (CHaAmKu) =1
BERTOPHAAN (oiiAaJaniiai, “m

By cunoara wapoG Gepuin yuyn
KViAuaare smucoa  Omaanm  ramdwaf-
JHIE UK KapaMa-Kapui  nuwopadu, B
JEKHR MHIGIOP KUNATHAAR TeHr 3apsajap Ouaau 3apsaanan-
FAILVAAPO napaayiea TeKHCANKAAD OpacHa BYKYAra xearan
Aap  wakanaa kolaawrapafiank (2.6- pacymra  kapanr). By
pacuMAarit KaTaamAapaan Onpi BAKy yMGH HOopar, Bakyymaia-
IH 3ACKTP Mafiion kyunanrawaury £y Oyacuin.  Jinsnextpui
KaTaaMaapaa sca aqexTp Mafinon cycasyun (2,17 ra acocan),
Hlymuie yuyn 6y katgaMaspad 94exkrp Masion Kyurauran-

SIEKTP  HHAYKUNA  BEKTOPHAH
hofl tasaumnuunr GoncH nAMaLa?

DUD - KHNCA 3ACKTP MalaOHra JHJIERTPHK CHHTIAHPYBYaH-
ITH &, &), gy... OYAFQN JINAACKTPHKAAPHN TAPATICT KuTHaM-

JHEH MOC PABHL
Ene g i 2 L Ey= l— S
Kuiivaraapra sra OVaadn. By JURACKTPHE  KaTaaMlapuiari
BACKTP tnyiiusicn sca (2.15) ra acocai, Moc paBhuiia
) L _i{;, =
) £ Ly = e,/
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napra TeHr Oyaaaw. Jlemax, SAeKTP MaiioH KyuJaurasjaura
TYPJAH AHINEKTPHKJIApAA Typanya Kuiimariapra sra 6y.aca,
3 (eKTP HHAYKIHS 3Ca TYP/IH AHIJAEKTPHKIapAa XaM, BaKKymAd
xaM OHp Xua Kuitmarra sra. Llywuur yuyn ajexrp Maiionut
rpauK ycyJja TacBupaaranja JH3JEKTPHK CHHTANPYBUail-
JWKJ8pH TypaHua OYaran MyXuT/nap uerapajapuja Kyuaai-
FAHAMK YM3HKJAAPHHMHL 3HUWIMPH Y3rapaaud, HUAYKLUs YA3HK-
NapHHHIT SHWIMTH 3ca y3rapmaiau. Jlemax, 3J€KTp HILLy KU
BeKTOPH BAKYYM/AArH 3/MEKTD MaHIOH KyuJaHTauJaNK BEKTOPH
E, nau g, Mapra karra GY.au0, ywaan (oifiranaunur TypaH
MY XHTAArH 3NeKTP MalA0HAapHK XHco0aamaa Ky ranmK TyFs
JUipasd. Xycycan, HyKTaBuil g sapaa Mafiionunnnr 3apaxs
Al r Y30KJMKJAArH HyKTacuaa 3/1eKTP HHAYKUHS BeKTOPH
s (2.19)
* r* F
6y aagu, -

5-§. Cernerosaektpukaap. MbezosnerTphk o@@exT

[OKOPHAA AUINCKTPUKAADHUHT KYTOAAHUUINTE OIL MYy10=
Xasanap PUTIAUHMU3AA, XaTT0 KyTOAH MOACKY JIa 1ap/Ldil 1noo-
ar GYWIrall AMSAGKTPHKA NaM AMNOAAap Taprudcis #oi-
Jamrananrit  Tyoaiia  tawgn  saextp  Maligon  Td
aTMATYHYA KYTOJAQUHM BexTOpu Hoara veur OViasul,
ganK. ASCAPISIT uHsARKTPRKAAD yuyn Vpunan ¥ aran
CerHeTo31CKTPHEARD Ae0 aranysuin MOLIAAAD TPy HILICE )
NCTHCHOAHD. BY rpynmannnr GHPHHUH BAKHAN — CErlie]
Jup, WYHHUE YHYH Xan Gy rpynna moaaajapuii ¢
9 eKTPHINAD 1e0 ataaraw,

Cernero3CKTPHIAp yuyn XapaxTepan Gyaran Xycyciirs
nap KyfWAALHAZp AN niopar; ’

1. CerHerosexTpukaapuunr ausnex TPHE  CHET
aury HUXOATIAA KaTTa kuitvavaapra sra GVaau.
cerner Ty3Ul YHyHe = 10000, Gapuit Turanary vuyn e

2, CerueToICKTPHKAADHUNT ANIACKTIHL
rd TAWKH MAAA0N Rywaanrananrira Gorane, i
Ky TOMAHULL BEKTODH 2 wunr E ra GoRau {(JAUTH wif3ll{4H 3MaC
(_7,‘. pEC,\Ll-‘]I’H 01 KHCMIT), ‘

3. CerleTOseKTPukAaprunr Kyt6aanum sextopu P uinr
guiimari Oy CeTHETOSAekTpux pactiald Kawaal wapoMTAD
gy.1rasaurira Nav Goeaug, Macanan, 2.7- pacmaa E e
oup X1 '\"“i-‘qlti.Tura.P HHHT yu XA KuilMaTh TVFPH

CerHeTOSERTPUKAADHUKD Gy XapaxTepan XyCyCHATAAPH
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yaapaa doexaap ne6 araaysun cnoutan (¥3-y3uian) Ky16-
JauHUl CoOXanapu MaBKyaauri Ouaan TymyHnTapuaasd. Tawku
SMCKTP §1afi/loH TABCHP 3TMAraHAd XaM JOMEHJap TapKuOH-
Aarn Gapua aunoanap GHp Tomoura Hymaaran GyJaann, Jlekun
TYPAH JLOMEHAZDHUHT 9JIEKTD MOMEHTJapH TapTHOCH3 HyHau-
Lauanri (opienTansIanrananen) yuyn 0np-0upHii KOMIeH=
cauustaaigd, [lynunr ydyn cernetoaieKTpHK mapyacu KyTo-
Jdativaran oysaan, Tawk azextp Mmailion rabcHpujia Xap
Gup somenparu Gapua annoanap
XVIUI AXAMT  JAUIOJACK  MailloH
iynamiunra  Moc paBHLIAa KO-
JAawand, Tawkw saexkTp Mmaiiaon
Huur Gupop Kuiimarnia 0apua 10-
Menyap Maitaon fiynasumnra Moc-
Jamanu,  patmkaita  Kyroaannu
BeRTOPHHMHT TY MUK coaup OV-
aann, Arap neKTp MafJoHHH Ka- 2

maiitpud Gopeak, P Hunr Kamafin-

wi /02 srpn unang Gyiinua pyil 2.7- pacw,

Gepann., E£=0 na CerserTosnexT-

PHEAA KYTOMAHHIL P.\- ra Teur OYaaau. By KufiMar K o4 gk
KyrOaannm ae6 aranaan. Koaauk Kyroaanumuim OyTyH=
JA HYKOTHIL yuyll CErHETOAEKTPHKKA Teckapu lyHaaum-
aari £ maillloH Tabeup 9THIH Kepak. Maitgonnunr 6y Kmii-
mari (£ ) xospuatnskyy Ael ataraau. £ nu jAaBphil papuiiia
Varaprapeax, cernerosnextpukaarn Pomunr Yarapuur rpadu-
tu eucmepesuc cupmayoru (16 261) ne6 araaaauran 6epx srpu
unanian néopar Ofaazu (,rucrepesuc rpexua cys 6¥um6,
SHEHHKHM® Jleran MabHOHN aur.'la'ranu).

CerneroaiekTpuKaapuuir Oy axoiinG xycycusraapun da-
Kar xap Onp CerueTosNeKTPHK yuyn Xoc Gyaran Temnepary-
pasap opajaurpaa namoén O¥saam, By Temmeparypanapin
Kiopn nygraaapu nefinraan. Macanan, Cerner TYSHHHUT
Kiopn nygraaapn 268 K sa 298 K.

Bowkaua kuanG afivranaa, cerner Ttysuuunr 268 K man
208 K raua Gyaran remnepatypaJiap OpaJuFHLATHHA CerHeTo-
SAEKTPHKJIAPTA XOC XYCYCHATJapH coaup 6yaanu.

CerneTo/IeKTPUKHAPHE Ba 08'b3H CHMMETDHSt MABPKASHra
sra GVJMEraH KPHCTAAMZPHH MEXAHHK TabCHpP Tydaiau ae-
dopmannsaacak  (2.8- paem), yaap xyr6aananm. Byxyara
KEeJran 3apsl MUKAOPH MEXAHHK TabCHPra NPONOpLHONna
G¥aaan. By xoauca m§rpu nvesosaexmpur sggexm ied
aranaai., AKCHHYE, KPHCTAAJA NAACTHHKACHrA Kapama-Kapli
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{opasu 3apsianap Oepuaramja, yJapuunr jaegopmailusaa
HUILHTA MECKapi neel3oaexmpur aghgiercm neitnnanm.

[Ibe303nexTpiKk et Kyfimiaruua Tyuy HTHPHLL MyM
enn: Tbesokpucranaap mycGar Ba Manduii nonsapian uHoopa
OyJaanau. Bapua mycOar uousap Gupop KPHCTAIA Hatxap:
TYryuuaa skoinawran 6yacun. Bapua manduii Houaap Xan
XYAAR MYycO3T HOHIAPHHHT KPHCTAAA flamskapacura yxuarai
namKapanu TyryuIapuaa Koiiawran
By wmxxu namxapa  OHp-OHPHUHHI
opacura xoitsauran geiiank. Byxyi
rd Kearal namKapa Hhe30KPHCTA/L
JapAa  ROHAAPHHHED KOy BIHI
udoranaitye, Hynanr yuyu Aegop:
MAILHs TABCHPIAA THR30KPHCTAIIAArE
MycOar Ba Manuil HosJapuiir nat:
wapajaapi Gup-Oupura wicoartai Cii-
) KHO KPHCTAMLIHMNT OHD CHpTH MY CO4T
JAPALMANCA, HKKHUUN CcupTH sca Manduii 3apiliansd KO-
JIA,

[lbesoaphert xoancarapuaan Texmuaia, xycycal, Vibs
TPATOBYUI TEOPAHKMIAAPHHN YAFOTAW BA VYpraimiuiid Kenr
doiinaannaan, :

Tawkn sxextp maiizon JUBACKTPHK Tapuudnary Japats
AApra TakCHp 3THO, Oy AnaexTpuKLn Acdopyaun a1 BY
NORUCANN Saexmpocmpuryua Ae6 arasaun Y v
nhesoapherTian dapy Kuamox 103m; BKTPOCTPHICLLHA XO=
AHCACH Gapuy AMSAGKTPUKJAPAA (TA3CHMON, CYIOK, KATTHY
XOJATAAPAArH), TeCKApH NLE303 pext sca (akar Ganhai Kpucs
TALIApAa coqup 6vaa,

2.8- pacy,

Yunuuu 606

JIEKTP MAHIOHAATY YTKA3ZIMUJAP

I-§. YrRasruyga . sapaarapuunr TAKCHMAAHNINY

ABBano, sapaanauran KattHK veraan §o HEDTUR BTN 1
\YCvensaraapn ouaau rannmaiane, Yrcasre: HHUE AHSJCK—
PPHRJApAAN acochil apku yaapAd 3api,\ TaulysunIap BasH-—
‘[;)JCHHH Q2IKAPYBUH SPKHH SAEKTPOHAAPHIUT MY AP H AP
y THASTHUAUHD TapKuOuAarn wMycOat sa mandmi  3aps LA
[enr oyaca, OyHAal YTeasriauuu sapsarauvaran  aefuaai

~APRAIARTaE YTRAILHNAA 3Ca, 32PAANANL YOYARAAN KATD
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nasap, mycoar Ba manduil 3apaAsapuanr Teuraurn Oysuiaran
OVaazau, Typau mwakaiari MeTamn YTKasrHuwIapia sapsiap-
HHUP TAKCHMJAUMILIME TeKWHPHLIT acoCcHaa Kydmiarin Xyao-
Canapra weaunran (3.1- pacwm).

Ka3rHuapiary OpTikYa 3aps YHIHD TallkH CHPT-
JAapu OYiiad wynaaii  TaKCHMIaHAAMKH, Oynaa YTKasrnd
TAUKH CHPTUHIAT SFPHJANNH  KATTAPOK Oyaran KHCMmJIapHi:
SAPSAIAPHUIT CHPT 3HUINIH ¢ KaTTApPOK Ba, akcuiya, KHUHK-
POK Oyaran Kncsmaapia sca
KHUNKpoy Gyaaum.

2. Mun xaBoa yrasruy-
JAPHHIT  HUKH  CHPT,
Jla opTuiua sapsa 6.1
au (o = 0). :

10 xopmiaru xyocanap-
nn Oymdail Tymyhea Xam
G¥aamu: Vreasrayiaru op-
THEUA 3apsil SHUJAHTH g
ailnuKgea, YIKasray CHupTH-
HUHP OVPTHO unKKan Koii-
JEPHIA, ywkjaapia Kar- 8.1 pacy.

Ta Kuilmaraapra sra Gyaa-

An. Hygypuasap sxnuuia sca ¢ npur kufimatin Kamafind 0o-

PUG, uyKypuAHHOr HyuAa Hoara tenr oyaaam, lyunnr yuyn

opringin sapsia paxar edepuie  cupr Oyiiiabriuna TEKHC Tap-

i Gyaanu.,

Yrcgayeun aucmra 6upop g sapaa Gepudaca, Oy sapsai

BXONT KHCKA BAOKT MMIIAQ VTRa3ruuuHNC TaWKH CHpTH Oy fi-

Ja0 rakcrvaanud 6y aa ik, naTHxana sapsVIapHHAT MyBO-

JAUATH BYHYACA Kenamy. YTRadruuaarn sapaAaap MyBosa-
iWaransa Kyfinaars mapraap Gaxapuaain:

1. JOH Kyuaairauanr e gHAMaTi yTrasruy nuuaard

nyKTansapiaa moara renr (£==10Q0).

2, VTRACMNIIE TAWKE cupTura sikun nxrthépai nyKrana
SACKTP MAMLON KYUJdUranang BeKTOpH YTKadrny CHPTHra
Yrxasuaran nopmasis 6Vitaas Nyuaaran (£ = £y).

Kyuwaanrawamrk sexropunine fifuamimn yrcasray CHpTHra
Yrasuaran HopuMaara napasaea oyavaran TagARpAa E BEK:
TOPHHH CHPTTA NEpHeNINKY.aap Oyaran £, Ba cupr Gy#aad
fivnaaran £ Tawsna sTysuusapra axparam  MyMgHa G-
aapan, £ ranenpnaa YTRasruu cupruadrd  3apsiiaap  xapa-
KaraanunG, yJaapiinr Mysosanarth OyasJran Oymaapau,

Q

3. NTKaarnuHuIT WUHAArH Ba cCHpTHAary Gapua HyKTanaap-

. o

37



WHHC moTenuManapi Gup xua Oyaaau. Arap yrTrasruular
TypAM HyhTAJAPHUAT MOTeHUWAL1apu Oup-Onpuiai dapy
KHJACa, Sapsllap MOTEHUMAAH IOKOPHPOK HyKTaiai [ored:
1WA/ K TACTPOK HYKTA TOMOH XapakaTiamap, Hariikaila yreas:
THYJATH 38pSi1Aap MyBO3aHaTH Gysuaran Oyaapii.

[llyuuur yuyH YTKasTHYHHHT Oapua uykrajgapuuuur no-
TEHUHAIIAPH TEHT Ba YTKA3rHy CHPTH 3K BHIOTSHLHAN CHPT
Byamumn kepax.

Vriasriy cupTa AKWHUAATH SAGKTP MAR/0H Ky U1 ralHra
Guaai  3apsjnapHUHT CHPT 3HYJMCH Opaciiary GOF.1auuuIHi
Tonaitauk. Byuunr yuyH
VTKa3rau cHpTHAH, Xa€
Jal, AoHpava maxauid
ria AS jo3uani axpartio
onamu3 (3.2- pacw) 82
acocaapu iy lo3uarad
reur 6yaran én TOMOH=
aapu 3ca yr<asriy cHp-
THra  mepueHauKy.iip
oyaraim  HXTHEPHH
V3YHARKAQrH Wi iips
Haiu wyHai yred3ais
ARKKH, Oy wLuamuapias
HHHT OHp KHCAMH N Tads
u THY HYHAd, HKKITH L HE

MIT CQ YTKASIHA TAIKAPHCHAA GYICHH, DACKTP HEAYKIUIT HoK
TOPHHHHT WY UMAHHADYA CAPTH OPKali OKMMHII TONA LK.
raxl:;a .D, BEKTOPAAP GHp XuA AYHATMWAArH BekTopaap OV 1-

AUH YUyl D BERTOP UHAHHAPUANMND &1 TOMOHAAPHTA NAPAL . 101
Oyaaxu. Ulynnar yuyn D sexropuunr LHARIAPYA &1 TOMOT-
JApH OPKATH OKHMH HOATA TeHr Oyaad. Llwagaapuaiiir
YTKA3THY HUA1A KOATAWraH aCOCH OPKAAN OKMM Xay 101rd
TEHT, YyHKH VTRasrny gypia F =0 s, Jlavax, D sexTOD-
HUND  LHARIAPYA OPKaan OKaMit (aKarT WHARNAPYanuIT Be
Kasriu Ti}{]ll\‘n"lpllk‘.l‘l;{ﬂ WKOfaawran acocn OPKAAN  OKHMH [)\\
Fa redr Oyaaan. Mexmuun toMomzan, LARIAPYA WuiAd KOll-

3.2- pac,

JAUITaH YTKA3rHY CHPTHAATH sapsaa Mugaopu g =zAS ova-
rang yuyu [aycc reopemacira acocai DAS =cAS &xu
D=o. (3.1)

_ SUJIReRTD ’.\IJH,IO.I HHAYKIUACH BA KYHUIAUTAHAHTH Opacuiary
OorAam D 08 5 pan ofinanamnd (3.1) un gyfmaarnua
CBHUI MYMKHI

gel=a,

o
o



g

s (3.2)

£y c

Jlemak, Vrrasruy TaWKapHCHAATH YHHNT CHPTHrA SIKHH
GyJran nykrajapia saeKTp Mafilon KYuJauranJaurd yTKas-
PHYLATH OPTHKYA 3aPSAAPHHAT CHPT SHYJMTH o ra TYFpH
nponopunonanaanp, Ilyruur yuyn YTKasrHYHUHD KUPPaIH
yuaapu sigunuiaa (AbHH o HUNT KAfiMaTH karra OVJaran KO-
JEpAA) SNeKTp Malilon Kyuad OyJraiu.

2-§. Suexrpocratuk HuAykius. Ban-ae-T paac reneparopu

Bupop wmeraan yriasrnunn  kyusaurawauru E - Gyaran
aJeKTp Malironra 0aud knpaiaug (3.3- pacm). YTKasruu  Tap-
KHGHA@rI 9pKHIL 3K TPOIIAPTa Mafiion Tomounaan Fp = —eE
Kyu Tobcup xuaaan. By xyuuunr dyhaanmua wmaiijion Hyua-
JHIINTA Kapama-Kapiun, YyHKH 9JeKTpon Manduft sapaiiau
sappauaanp. By kyu mabcupnaa saextpon E ra Kapuwm iy-
HAJAHILAG Qikuiian Ba YT-
Kasriuuunr - uan  TOMOHHAA
oprugua Manduit sapaa, yur
TOMOHMHAQ 3¢ OpTHKYA MyC-
04T 3 pajd BYXyJAra KeJaaaH.
Hamoxkoaa  yrkasrud nuuia
HUKH 3JCKTP MailJloH - BY KV~
ra xeaanu, Mukn saexrp mait-
Jlonng kyuaauramanry £’
E' unsngaapn nynkrup Ou- o -
fqll'_x ”.i.l.-1;:11:11umn) TUULKH g L
9AeKTP MAlIOH Ky WJIanraniu- )
ri E ra gapana-gopun dynanranyup. Wlyouar yuyun yTras-
TIMHIE BEIIarH 9PKHR saekTpoura £, = — eE’kyu Tabcup
xuioau, Fp, va F, xyuaep awrwnapannen. F, > Fg, teur-
cuaank Gaxapuar I VIKASTANMINT MKKH ¥eTHAa Kapama-
KApUWIN  HINOPAJI OPTHKYA 3aPSAAYPHINT TYNJAANKIIR JABOM
grasepan, Oy 3Ca ¥3 Hap0aTHAa HYKH  MAfAONHHNHT Kyyafiu-
wura sa Oy MufAON TOMOMWAAN 3IPKHH SAEKTPOHrA TALCHP
sradrran F,, Kyunuur opre6 Gopumura cabad Gynaam.

Bupop amyjnaraan CYAr TAWKH Ba HYKH Malijlon Kyujaams
PANKAGPH XAMAA MOC pasuwaa o Ba Fp, kyunap Teur-
aamans, Harawana VTRE3rHM  HuMia  HATHOKABHY MaiioH
KyUJaurauaury noara Teur Oyaain, sbHM Taulku SAEKTP
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Malilonra KUPUTHAral YTKa3ruujia sapsiapHuur Kaira Tag-
cumsandin  (pakar yTkasruy TapkHOHAArH 3apslapruia
KaiiTa TaKCHMAAHSNTH) TYraaJandid Ba 3apsiaap MyBO3aHaTH
BYRYAra Keaaau. lOkopuaa xaiil Kuamuran Xo.Hca, sIbHH
TALWKH SJIEKTP MAfA0Nra KHPHTHATAL YTKA3UHYNHAT yuJIapil-
A3 Kapama-Kaplig HIIOPaAH 3apsiAapuuir BYKYAra KeJug
sacicmpoemamur UHOYRGUA xoducacu Ackinaami, Byxyara
KeJrai 3apsijviapHi 3Ca MUAYKUsIaural sapsiaaap Jaeiiia-
K. S/IEKTPOCTATHK HEAYKUHS XOAHCACH acoCiia Ty LIYHTH-
PHIT MyMKHH OYATAH KyHuaarn Mucoa Giaail Tamiuailamk:

Ep Taxumunan fpusM MWILTHOH KVJOHTa TeHr Mauguit 3ap-
AATa sta, By sapsaTta Tenr Mycoar NdamMui 3apsi Ep cHp-
THRAH OUp 1eua yir KuioMetp Oatamimikiars arsocdepaia
Magxyd, By sapsaanap tygaiian 6us simad Ba Huriad typrai

(aset [ [ v Oyand, YHHHD KyudJaHrab-

‘ - a0 B eir

anapuia 130 + ra Tenr

L .Kan xoaaria typran Oyid

18 me., + OOWIH BA Oy Typrau nyirandp-

HHr 1o 1 230 B ra teur. Y xoaaa HHMA

yuyt 0y tviafian ,TOK ypHiH* jed arona-

Jurau, ¢ ayn Xas(um Gyaran Xo/uca cesiid-
saian? L — O/L5M OPraiH3MH YTKa3rHy SKal

THAQ 3KAH, DACKTPOCTATHE
" aykuast xouucacy ryaitan B

~ L HHHT 3ACKTP Mat 0HIIArH 011N
HHIP  CHpTI SRBUMOTCHLLI A
CHpT O¥aaau, siniyg 6o Ba OS8R

KoHaauran nyxranap ac
NOTeHUHALIAD (ripyi ByRY.ra
Keamanin.

Bupuiun  smapra  Bau- 1e-
Ppaay rTomouwaan KypHAramyg
yuyn, oaaria |
refepatopi i
JAEKTPOCTATHK LENEPATOPAL MUK
Xanoa ¥reasruura Oepuarall op-
THRHA 3aps Oy  VTRa3ruuning
TawWkH cupra OYiaat  kofiaa-

UrHm Xojaacac N ARUHHE 1TOIT=
rait, I;:\' FeHepaTopuuur ningalg

l‘xplllll;llhll‘
- . Bn

h.4- pacMia Kypods

ACKTDHK Mis

3.4- pacyt.



nkkn A sa B posnxaap €épaammna Xapaxkaniannl Typaan
(poaniaap sca GUPOP 34eKTPOMOTOP €pAamiiia aliaauThpuaa-
am). Jlewranuur Onp Kucmu (B posuknu aiianu0 yraérratim)
D yerazn map HUNra  Kupaad, JIeHTaHHHT MKKHHYH YUi
qexTp Maummna épaamnia sapsananain. Jlenra xapaxkar xKd-
paéinia metar map nunra Kupuo Gopaam Ba Jenrtajgaru 3a-
psiL tapok 2 opkaau wapra Oepusaau. By sapan wy 3axo-
THEK  wIapHUHC  TamkH cuprTH Oy#taad rakcumuaanamd., ly
TapiKa Wwapra ys/ayKCci3 paBHUIAA 3apsjl y3aTHJaaBepaju,

lilapaary sapsii MUKAOPHHHHD KYNAMHIIE YHHUHT [OTEH-
UHaaiuiur opTuwnra cadaé 6yaaam. lllapunur norenuuanu-
HHHD OpTHUIM wapur ypal Typran Xasojga 9JeKTp paspsiid
Bysyara kesmn tydaian oguG Kertaanran 3apsti MHKAODH
Onaay oknO Keaaérrai 3apsji MHKAODH TENPJAIITYHYA JAABOM
sranu. ilynaait yeyn Ouaan wap Ba Ep opacnjaa Oup neua
MHAZHOH BOJALT HOTEHIHaMIap (aPKHIH BYIKYAra KeJTHPHII
Mymenu. Bau-pe-I'paad reneparopn sapsiaan sappaua/apuit
TE3JaTHUIAG Keur KYJjanniaiu,

3-§. Yrkazraununr suekTp curumi. Koniencaropaap

T4 XMUCMJAGpAaN eTapanua ysox oJkofiaamran  VTkas-
vy 0am0, yura ¢ sapsa Oepaiiik. By sapaa mukiaopu V-
HHHIIET CHpTH OY a0 yuuur mak/anra OoFANK  pasuuiia
anaj, sein Oy sapsaganran YTRasruuaa sapsanap
T BYRyAra keaaan.,  Xyaanm  wy  sapsiaanran
ry-anrn nopuust 3apsiagaap Oepuaca, Oy 3a-
EYJULL OJLIITHCHACK  VYTKAsruy cuprti 6yilaac
L XAp Oup auru nopuns sapsia Tydaiian yTkas-
norelunamt  oprad, aadarra, Taxpudagapuunr
CATHWMa,  YTRASCIUArE S3psaa MUKAOpH g Guaan Oy
: LTy (Qailan By RYArD KeAran YTKAsrHIHuNr NOTeHuuan @
apaciia TYFPH NPonopuuonan OorJaun il MaBMCy Ll

g =Cg, (3.3)

FACKMP CUFUMU 1D

arazan, Y YTRAIruUuNT wakan, Vauasmiapi Ba TANIKK 1a-

ponTaapea.. ( LAal, N rRastaung ypao  Typran My Xutra)
Gorap katraankanp. (3.3) ndoaauu

C= oy (3.4)

< = ——— =~
ITHPHO €31UL MYMKHH, l))'ll,’lall ICKTP CHFHM=
MK MabHOCH Keaul YHKAMM: SIKKQAQH2QH S’!llh’(l.‘i-

waKanaa ysraj
e g
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2UUHUNZ JNCKNLD CUFUMIL ULY YMKALULHILHZ NOMEHLULANIULHIL
6up Oupaukka owupuuw yiyx a03us 6yraduzar 3apso
MuK0opu OuAGH XAPAKMEPAAHYSLL PUIUK KAMMAAUKOUD.
(3.4) uconanan ¢oitaananu6 CH cucremacuaa SAEKTpP CHEHM=
HUUC Y/140B OHPAHCHUM XOCHI KHAHII MYMKHH:

1Ka

(€] =15 = 1.

By Gupan hpapana 1ed arananu. [Memax, [/ dapada
wyHOal YMKA3UYHUNZ dAeKMp CUFUMIL IKAHKIL, OF Y-
ra3zuvea 1 Ka sapsnd Gepuaeawda yruHe nomeryuaril
I B za opmadu,

Arap yTKasriHy MyHTa3aM FeoMeTpHK miakara sra Oyuca,
YHHHT 3J€KTP CHTHMHHH Hasapmii fiys1 Onpaan XucoO.aul MyM-
knn, Macaaan, paamycu R Gyara wap wakamjaary YTkas-
THUlH oJailink. By mapun ypad Typran MyXHTHHHI AH3.€K-
TPHK CHHTAMPYBuauaurm e Oyacun, Arap Oy wapcivoH
yriasruura ¢ 3apsi Gepuaca, YHRHP MOTeHUHAAH

1 q q 5
= T—; R t‘.,-.._))

Gynaan. (3.4) ndoranarn ¢ ypuura (3.5) nu gyiicax:

Cy = 2
wap ®

JleMak, MapCHMON YTEA3THUHNHE JAEKTP CHEHME iz
paanycura Ba Gy UIapHH YPas Typrau MyXuTiHHr AH3ACKT
CHUPAHPYBUAIANTHTA TYFPH MPONOPLHONAA SKal,

(3.0) ndosanan ey, = ——. Llyuuur yuyu sacxrp o=

4z R’
(J o
MHiiCH 5 Japaa XaM yauaHuwH MYMKHH,
CIC3 Gupanxaap creremacnaa (3,6) ndona Kyitugarn x¥pumninga
€anaann:
Cm;p = ¢R, (3.7)

Byngan CTCI cunctemana saextp curmmmnur ¥awop Gupaurn  ysyuing-
uinr Yavon Gupaurn Gnaan rdorazamnmn oz, sbmn CICS cf
T ONEKTP CHEHMHARND YAMOR GHpanrs om G¥aam, geran Xxyaoc T
waan. CH sa CrC2 cHeTenanay T 3aexTp CHFHMUNHE Yauon O1palKs
Aapi opaciiars Gorzannuw xyiiarnga 6yaagm: ’

10 = 1K1 _
1B




Jemar, sakyymna swoiizawran paguycn 9-104 ey 6¥arad  wapHirHr
saekTp curiyi 10 6yrap sxan. Ep wapuaunr pagnycn 6,4- 105 ey, abuu
Ep wapumimr curinir 0,7.10=3 @ ra renr. Lynunr yuyn, oxataa snextp
CHEUMAAPII (rapajanine yayluiapiia ndogasanai:

I smkpo bapaga (Mkd) = 10—% @
I nano papaga (u®) = 10— @,
I nuxopapana (nd) = 10=12 @,

A Gup-Oupiian AHJIeKTPHK OHJIAH aXKpPaTHArAH, HIIO«
Panapi Kapama-Kapiun, amMM0 MHKAOpJaapu Tenr 3apsja (q)
Ounan 3dPAANAHNAH-HKKH ACCH NApanIes NIACTHHKANAN HOO-
PAT cuHCTeManH Kypaiauk
TPOTEXHHKANA KENT KVA/1alla\Hrall KOHIeH:
caropaup.

TaxxpuGanapunnr kypcarumnya, Kom-
AGHCATODHHHT 3JEKTP CHFHMH YHHHT KOM-
JIAMACH (KOHAGHCATOP NJACTHHKACKHHH KOI-
Jama Jieé xam aranajn) Aaru 3apsil MK
AOPHHHHT KOM/IAMaJap OPACHAArH moren-

uuanap chapx\ura Gyarau uncGaTira Tewr,
SIbHK

q
| c= T 89
Bowkava kuaud aiitrania, kKordexcamop
HUNZ DACKINP CUFUMIL YHUHZ KONAQMAAQ-
puopacudaei NOMERNUAAAAP BAPKUHL T
0up GupAUKKA omupuuL yuyK 3apyp 0y.a- ARASH:
iHoaaeKmp  3apaon OuaaK xapaxmep-
daanyewe wammaaukdup, TeXuuKaa sur kyn KyJajaanmnaain-
Fal KOWACHCATOPAAD ACCH KOHACHCATOPAAPAKP. YHHHT KOI-
aay MsCCH naacTHikasapaan noopar. Kounaencarop Kom- |
a1 puHir yauamaapa Oy Konaamasap opaciaars macoga :
(d) ra nucOaran anua xarra Oyammn kepak. By wmapt Oa- |
JKAPHATAILA BYKYAra KEAQAUrEH 9JeKTp Maiiion (akat Kom-
AaMaaap OpacHiaa MyRaccamJgawran oVaaau (uynkn Kapama-
Kapui Muiopas, JACKHil MHKAOpan  TeHr 3sapsjJaapra sra
GYaran WEKH S9CCH NAPAIAe] TEKHCANK TAMKAPHCHLATH SJIEKTP
MAILLON KYUASUMAUANCH  HoAra  Tenr siau) Ba Oy MadJoHHM
Gup acuncan mafiaon aefium  MyMKHH, Y X048 KOHAEHCATOD
KONAIMAAaPHAArR norenmanaap Gapku ¢, — 9, = U Ba Koli-
JAMAap OpacHAd  BYMKYAra Kearan Oup Kupcau  Maiiion
Kyujanrananry £ opacuaa KyRuaard myuocaGar §pHHAHAMP:

U= Ed, b (3.9)
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MKKunuu TOMOHAN, KONJAamasiap 0paci/iard Mailion Kyuiai-

rdIIuri
(3.10)

By udonana S — Koniamanmur 103m, o —KonamMaiarn 3ap-
SULHMHT CHPT 3UUJAHCH, & — KOMJAMAIap Opaciiari My NHr-
HHAT JIH3GKTPHK CHurAnpysuimauri. (3.10) aan Qoiraad-
npb, (3.9) mn gyfimgariaua eaamus:

Py, 3.11)

U wunr Oy xuiimatina (3.8) ndoaara gVind, scc  koniet-
CATOPUHHT AGKTP CHTAMMILE TOTMIMUS:
CEnsy Lo (3.12)

ITOPIHNT JCKTP CHFIMH KaT-
WAPHIHHT  JO3HNH  KaT Tdpo
4.14ap AKHHPOK HONJAITI
TPUK CHHTIHPYBYaH. NI

Al XV~

By ndoaansn scen goiisnc
TEPOK  OVanum yuvn, o
O KL, KORAANIAL PHN Ay s
Ba Komau.mtip Up«.ChI.l it
TAPOK OYAran JAUIAERTPHK WOf JAUITHPHII J03uM, ACI
Jocara keaamvus. Konaanazap opicHAarK AHACKTPH!
Ba3udatn Oamapa . bnpnmnm'l, JAUIMEKTPHK Ky TO 1M
Ba xycyenit saextp Mafaon syxyara kearupaun. Ly
YUYl KOUIamMaaap opaciiarn 3aextp malion cycasii,
TIKABAL Mafionunur cycafinuny sca V3 napGariia Ko
JAP OPECHAArH NOTEHIHANaD qmpx\tun Kasaiirnpaii (1)

U = E-d) Ba KONAGHCATOPHWHT SASKTD CHEMMHINIHT QUL
Ca030 Oynanu. MKkkuuunian, AWSASKTPHK 3apsAtapHi
Koumamaian UKKHIHCITS VTHIArA TYCKHNANK KA, 97
VBHUHHD 180sHON YCHATAAPHEN HAMOSH KHAGAM. .
KOHAGHCATOPAAPAA KYANIHIAZANTAN ANSACKTPUKA
LIyHAal Oup uerapapufl Kyuaanui Mapiky ks,
carop KonaamaJsapn Oy derapasuil KHiMarian OpTHE Wy,
RHWrava sapagaanca, OHP KOMAaMaLard 3apsia AHIAEKTPH
TeUIND HKKUHUY KOMAaMara VTHUIH MYMKHH, ShRM K
CATOPHMIT AUIMCKTPHK OPKaAMH PA3PIATAHIILIT
Bytialt komaencaropaapin Gouka nuagamnl 6y

Dab3an repaxam 3aeKTp CHPEMEN XOCH KHIR
Gup newa KounAencsToprapun Gup-Gupura y.aah
KOHACNCATOPAAP GaTAPESCH NOCHA KHJAHN I /IH.
NAPHH [aparIe] Ba KETMI-KeT yaauHwaapra 6yaull

4

P KOILLE-
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Kounencaropaap napaazen ynaurania (3.6- pacy) Gapua
KONCHCATOPAAPAArH Ky uaaununnir Kuiimarn (U) 6np  xu,
Jeknn Garapesunur ymysmufi sapsian (gg) ansoxiia Kouaei-
caropaapiari sapsuuiap (¢;) nunr HurHAuCHra Teur:

=2 qa=SCU=UXC (3.13)

By udoraran goiiananud, napasnen yJaaurai KoujAencatop-
Jap GarapessCHENID YMYMItit CHEHM N TOHAMU3:

Ci=2 =30 (314

Kowziencaroprap xerma- |
KeT yaanranaa (3.7- paca) ==

KE
e

- 7 s B &
AM10XUAT KOHAeHCATOPAApAd-
TH 3aPSA MHKAOPAAPH TeHr JI T
O aanu. Nagukarau, OHPHIYMH -!
KOUACHCATOPHIUT  OHPHHYH
Konaavacura - g sapaa Ge- 3.6- pac.

palimuk. By sapsai tascHpHAR
OHpuHun KOIWACHCH TOPUHIT
K4 Komaamacia  si It oty i‘

KL Koujaencaropumnr T 3 Y [

) 1’ | no
GupiiuN KON aCHAD (yaap = ]|—h - —II ]
Hi APONa YTKA3CHY aeG kapaw | . A

MYMKHI, UYHKH  yaap  ch i g b
OPK UK TYT MUTHPRATEN) MOC : l
paBHILAl — g BA ~{-q MUAYK=

NHOH 3aPULEap BYRyAra Ke- 3.} pacwm,

Ao Mk konjenca-

TOPRHULE DHPHIUH KOMAaMacHaa - ¢ SapsUHIT MABKYLARTH
V3 nastaThld HKKHNME KOMAGRCATOPHMAT HKKHIUN KOnaas-
MACH B VHBHMH KOUAGHCATOPURHE OupHHYH Kouaamacujia
(auan Oyaspiin sroma  yrkasruy aed Kapam Kepak) Moe
pasiiia — ¢ Ba -+ ¢ WAYKIHON SaPSULIapu BY Ky Ara ke
tHpadi, JlesMax, KerMa-ker yaanran xap OGup Koujaencartop-
upne aapaan ¢ ra renr, Jlexnun xap OHP KOHAEHCATOPMArK

Kyuaammi Yoy KOIWIenCaTopuyur aJgexKTp CHFIMHra GOFJIHK,
AL

U= (3.15)

Barapesuuur Kyuaannun (O4pHuYs KonACHCaTOPHUHT GHPHAYM
KOMAAMAcH OWJIAN OXHPLH KONLeHCATOPHHHT HKKHHUM KON/~
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Macu opacmiard morenuuazsaap (apxu) sca aJoxXHiaa KOUAEH-
CaTOpPIApAArH KYUY/NaHHIWAADHHHT HUFHHAHCHTA TENr:

q ~ |
Ug=Si=3F =1 3 ©.19

By ucdonaun xyRugardya xam €3uul MyMiui:
%=25 (3.17)

(3.17) mmur wan Tomommzars mdoaa xommencarop.ap 6a-
TAPEACH 3/JeKTP CHFMMUHHHT Teckapd xuiimariaAnp. XNaxHia-
Ta:

CLETE e i
C°'=U§ &KH g7
[Mymunr yuyn (3.17) vn xyiuaarn kypuinuria €3amis:
L < (3.18)
Cs =i

4-§. daexTp Maf10:l SHEPrHsCcH

Osnnnrs maparpadaa KOMAGHCATOPAAD TVFPHCHAD MY.I0-
Xa3a 1oprusank. Kouiencatopun sapsijaur JAeraiia  ViLHr
GHp KOMJAMACHAAN ¢ 3aPAAHM MKKHHUH KOIMaMaciura i) uids
puur Tywynuaaan. Hamixana sprun saektpouaapuiyg i T
ran Komnama mycOar sapaiaanub goaaau. Mikwiuw | 3
Maja 3Ca 3PKHH 3JKTPOHAAP OPTHKYA, WYHHHD Yyuyd ¥
Manguit  3apaaganran  Gyaadm, 3apaaanrall KOHACHCATOD
KOnmramanapi opaciia U gyuaamrn MamkyXQ OvArain Xoua1a
OHp KonJamaZaH HKKHHYH KOMAAMAra dg 3apsAun kyuipiiiia
Oaxcapuaran Hu:

dA = Udg (3.19)
€KH KOIGHCATOPAArH KYY.JAHHLI, 3APAA Bd SJACKTD CHIHM
opacujard Mynocabar (¢ = CU) aan dofaarancak:

dA =g-r/r/. (3. 20)

By mm xonjeHcarop Konaamazapi OpagurmAa My KacCay 1ai-
ram SJeKTP MafAOHHHHT 3IHEPrusicuin owHpain. lviuue
yuyn (3.20) Hpoaann MHTErpajnacax, $A€KTpP MalXOn suep-
TFHACH YyYyH KyMHAGrHHH @SHII MYyMKHH:

2 q g cu o
‘V, = f&“dq =50="73. (3. 21)
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(3.9) Ba (3.12) sapun xucobra oau6 (3.21) Hu Kyfimaara Ky-
PHHHIITA KEeATHPAMI3:
W, = 22 page = % pr gy, (3.22)
QuexTp Mafigon Qakar Komaamaszap opacuia MyKaccam-
Jqawran, Konaamanap opacuaarn xaxsm V= S.d. Ilyuunr
yuyi (3.22) ndons V xamuaarn 31ekTp Maifi0n IHEPrusiCHiil
xapakrepaaiian. Arap (3.22) ndoaganu V ra 6yacak, OHPJHK
XaXKMra TYFPH KeJYBUH 3JeKTP MaiiloH SHEepPrHsaCHHH TONa-
MH3. By Kartranuk saexmp Maidon IHEPUACUHILNE SULAUIL
Aeiinaagm:

wy="r=t g (3.23)

Arap snextp unaykuusacu D = eg E akawaurnug  xucoora
oJIcaK:

Wy = —5 (3.24)
Oy.ianun, daextp unayxuus (D) Ba KyT6aanuw (P) BeKTop.apH
opacuta D =¢, E 4 P Oorjaunm wmasxyjs sau. Lynuur
yuyn

L E(E+P) E: , EP
w, = EOELR) _ of 4 EP (3.25)

= 5ol
By undoiaiarn —5- Xai 9JeKTPOCTATHK MAilOHHUNT BAKYYM-

Aary sHepriud SHYJAHTHRM, L‘l,l XA 3Ca JAMIMGKTPHK MYXHT-
HunE GHPJNK XAaMMHIN KyToaam yuyn capdaanaauran snep-
rHANN XapakTepaaiau,

DJeKTpoCTaTHK MalION SNEPTHACH YUyH YNKAPHATAH I0KO-
praarn  opumyaasap  Qagar  KOHAGHCATOP NAACTHIKANEPH
opaciiary Gup kuncan maiilon yuyuriana smac, 6ajien Xap
Kaiiai KVSFaaMac 3apsaaaanrad xKucM g 3apsia/iap cicre-
MACHHUHD  9JCKTP MAiAOHH yuyH XaMm VpPuHId.

Macaaan,  Garu3  YTRA3ruura  oprukda g 3apsa  Ge-
puaran Oyacuu, .}'muu‘ arpoduia  IEKTPOCTATHK MAIL0H
MamicyA Gyaamn,  YTRaaruuiuur  sjaextp curumuHu  C 1e6
GeaArHaacar, YTrasriay CHPTHHHHT NOTEHIHANN

@ =-g. (3.26)
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Gyaaam, Yercnamucnan YTkasrad cuprira dq 3apsjd Kyu-
PHO KNI YUy

dA =dg (e — 9.)
nm Gaxapum kepak, JIGKHI 3apALA-ran YTRasruy Majioni-

HIHE YEKCH3 Y3OKJHKAATH HYKTaJIaPHUIND  (OTCHILEANNaPH
noara tenr, AU ¢ = 0, Ulymuur vayn

dA = ¢.dg - =dq
Oyaaan. By mu 3apajanran YTk sl 3aekTpocTatie maii-
JIOMHIHNIT SHEPrHACKH A
dW, = dA =L dq
C
ra oprripajn. By udoaanu unterpaia:d, darns saparaanran

YTKA3THY 9ACKTPOCTATHK MAlIOHRIMINT 3HEPrUNCH Vayil Ky-
TErung oaaa:
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(3.26) ndonanan dofizanincax, (3.27) u:m;m
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KYPHIIIra Keaa .
Kyaraamac nykrasud sapsadap cucresaci tyatin sy
HYATA KeArdit 2ICKTPOCTATHK MAfA0N JHEPrusCH 3¢a
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e
Oynaan. Bynnarn o; — chctemara HPYBUH, JCKHH [-33pi-

Aan Gourka 6apua nykTanuil 3apaiaap Tygaian sykyira
raf MaAONHHAT ¢; 38pAA KOAJAIUral HYKTACHNMIT
LHa,

(3.28) ma (3.29) nq‘o 1anapun (3.21) Onas
6y v(oAaNapAUTH YNVMHRANKE SKi0A KVars

Hiynaei kraud, wonsencarop naacris 1
Mailion (akeT mascthukazap GuaH Hery )
3apaananran Yoxearau  en tac p
CUCTEMACRUNRD Malilon1aph : AAPLaN YeKRCI 1
AaBOM 3Taiuran gasoaa Mmymaccamaamraw, Jlexun Gapug
X013PAA XaM 9MEKTPOCTATHK Mad : cH Y=

aurn (3.23), (3.24) éxu (3.25) noreaa;

HaaH.
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XaKnkaran, KOHAEHCATOP NMJIACTHHKAJIAPH OPacHaary Maii-
non Gup kuncauaup, [yuuur yuyn Oy MaiioH spepruscis
NHHD 3UMAHPH XaM MaillOHHAHD TYPJAH COXAJMAPHAd LOMMHH
KiitMaTra ara. DJAEKTPOCTATHK MaiiloH 3apsaaanral yTkasruy
EKku KV3raamac nyKrasuii 3apsanap cucremacn Ttydaiian By-
WYAra Kearan XoJJapia sca MaijoHHHHT TYPJn coxaaapuia
UEPrus 3HUJMIH XaM TYPJHua, YyHKH 3apsuijian ysox Oy/-
ran coxagaapia Mailioll Kyucu3pox, SKHupox Oyaran coxa-
Jlapia aca Mafilol Kyu4JaHpok-/id.

5- §. Monnepomotop Kyuaap. Yaapo Tabcnp Hasapusiiapu

Slua siccw Kowaencarop mucosnra xafraimk, Komnnenca-
TOP 0JCCTHHKANAPHAATH 3aPAAJNADHHAT HUIOpPaJapH Kapama-
Kapuy_oVaranaury yuyn Oy nJaactuukanap Oup-OGHpHIaTOp=—
THAGAM,  3apsiadanran  MaKpoCKONHK JKHCMJIAp OpacHAa
BYIKYAMG KeJainran Oyniaf Mexanuk KyuJaap noHAepoMoTop
Kyuaap (F;) ne6 araaaaun. ITonaepoMoTOp Kyu.Jap TabCoupu/ia
KOWIACHTaTop naacrinkaaapy Ad macodara sxuniamca, 6ynia
Oaxapuaran M

AA = F; Ad

ra tenr oVaaan, By mm ssnexrtpocraTii Maiaon smepruscu-
HULE Kavoosn Xucoonra Gamapuaau, Llyminr yuyn

AW = F . Ad, (3.30)
Slcen KONLencatop OpAIHIHAArH 3ACKTPOCTATHR MAliA0N 3nep-
riscn sca (g = const xoa yuyn), (3.21) sa (3.12) ndopanap

acociiia

(3.31)

(3.80) sa (3.31) aapne coammrupud Kyhuparn dopmysanu
XOCHA KIgMus:







