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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)

24



(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
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(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
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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:

=I\'dw; Y dg =L

(3.26) ndonanan dofizanincax, (3.27) u:m;m

-8

W, = ‘L_,q

KYPHIIIra Keaa .
Kyaraamac nykrasud sapsadap cucresaci tyatin sy
HYATA KeArdit 2ICKTPOCTATHK MAfA0N JHEPrusCH 3¢a

7 [N
W= 5 Xz )
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.

8
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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:




[Jewvak, 3apsinanran sicCH KOHJAGHCATOP MJ&CTHHKAAAPH
Oup-OupH Ouaan NJaCTHHKAJAPAaCH 3apsAjap CHPT 3HUIULH
@ HUNT KBAAPuTHra nmponopuHonan OyJaran kyu OuJai y3apo
TABCHPIALL AL . N

JTancupramanu®, ,TabCHPAAYB® cy3aapuaan kyn (oit-
AANANARK, JeKNH TABCHPAAUIYBHHUT Y3H Hitma?

2apsanran xucMaapuaur tascupaawysu (Kysaon Ko-
HYHH), YMyMal Xap Kanaafh KuCMAGPUHHT TabLCHPJauryBH
(OyTyn ozaM TOPTHWIHII KOHYHH) TYFpuCHAQrd Konyu/rapAd
TALCHPAAUIYB KYYJapuuHUT MaremarTHk n¢oaicH TOMILAM.
Tavcupaamysunur TabHaTH TYFpHCHAArH MyJaoxa3agap 3Ca
Keliunyasuk pusoxaanan. By MmyJaoxesazap acocuaa KypH=
DArd HKKH 1a3apus spaTH/LH.

Surdar mascap nasapusicara acoCal, HKKH XKHCM Opa-
CHAArH Y3upo Tabeup Oy JKHCMJIAP OPACHAATH MOJLH { MYXHT
OpKaan ysaruaaaw, Macanau, Napaxartaanaérran apToMOOHAHH
XallA0BYH TYXTATHII MaKCAAHAQ TOPMO3 nepaauuy COCaAH.
Hatwkana PHAARPAK JAHCKHTE SPUM XaAKECHMOH IL1aCTHHKA=
HIHP Terpmn Tydatan TopMosaannm pyxyara keaaud. By
MHCO/A TOPMO3 Heitsaura Oepiirain Tabeup sApuM Xaagacs
MON IacruuKara Hafiuasap OpKaan OKyBuH CylOKJAMi CpAds
ML y3aTuaAanu, ]

Jlemax, sAKuHASH Tancup Hizapuscura acocan, xucy Oe-
BOCHTA MOAMMA MYXHTF2 Tancup Kuaaan. By myxur 3ca
HKKHHYH KUCMPA TABAUD KypeaTaly,

Jlekun sapaananran KOHAEHCATOP MARCTHHKAAAPH OPACILLA
BaKyym Oyarania xaM nowaepomorop kywaap wamoi Oy.1a-
Iu-xyl Cavopuflt Wucwaap opacuaa ¥3apo ToprHunin, !
ACHUCMIAD OPAAHPH XABOCH3 (a3o OFaumura gapaman, wao-
amyA-kyl Bynn ganiad tymyusoy sep.x!

By Myamyo oaucéar mascup wazspusicinu Byyara Le-
Juura cadadun 6y By masapusra acocau, :
AKHCMAAH HKRUHYUE KHCMPA Yo ap Opaduiinid Xeuw wan
XuT Oyamarania xam Oup OHAd y3aTHAALM.

Dauruur pUBOKJARMIIN 0IHCAAN TALCHDP TV FPICHLa
QUKD aCOCCN3 IKANAUDHIN KYPeaTan. N a
TACABBY PAAPHH (DANFd KUPHTHANILH SIKS

HA3APUACH TOMOH KeCKHH OyPHANIIL §
£C0CaH, OYTYH OJ1AM TOPTHILNII KOHY TaH, HKKH
MHCM OPaCHAArH TABCHPJALIYBHH V3dT) Maflionnn  Top-
THIHLE Maitionn aeftmaaan, Kyaon xonvuuas ¥3 axcnin
TONran, Gup KY3raaMac aaeKkTp 3apsiHHuHr HK i1 KV3ran-
Mac 3JEKTP 3apaiAura TALCHPHHH Y3aTyBMH MafAOHHH SjeK-
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TpocraTuK Mmaiijon, Gabsan 3ca OAJMHICHHA 3MEKTP Maliion,
&0 aranaim.

IOKopnaa anexTpocraTik MaiijoH 3HEPrusicH GHJAaH TaHHII -
AnK, By sca V3 napGaTHia 3JEKTPOCTATHK MaiiloH—OGBEK=
THB GOpJaNK 3Kal/HCHHN TacAWKJAOBYH Aajujnapian 6upu-
Aup. Axup, iy napca sueprusica sra Gysa oJwaiiji-aal

TYprunun 600
DNEKTP TOKHMHHUHI KOHYHJAPHU

1- §. DuexTp TOKH Ba YHHHI aCOCHH XapaKTepHCTHKANADPE

DJeKTP TOKH Jeranjia 3apsaaIaHran sappayvyajapiiir Taps
THOMM XapakaTi TyumyHwiaau. ,ToK“ cy3uHuur y30ek THAUra
aiinan rapxumac ot aup. Jlemax, 91eKTp TOKH — SJEKTR
SaPSLAIADHHHHT OKUNMID. DACKTP TOKHHHHI acocuit Oearu-
Cii — Xapakariars sapsaaap rydaitan nafizo OYayBUH MariuT
MafilORHHIT MABXKYIARCHARD. Bynaan rtawkapn 3/JexkTp TOK
MOALA OPKaAM YTranaa HCCHKAHK, ONTHK Ba XHMHSIBHI XOMW-
CAJap KysaTHaaum.

VTRAsruuaap MUNAArH 9aeKTp MaijoH Tydaian  XocHz
ATAH 9ACKTD TOKHUM Ymiasystanaur moxknu ned arananu,
UL 9JCKTD TOKNI Oyuaail Top MabHOAA TYWYHHUI Ke-
¢ amac, Macasan, Gupop sapsanauran e GasoHnur oup
HYKTACH 8N HEKHUYH uyKracura kyunpuaaérrau Oyacun., By
HHCM OHaan Onprajnkia yHaars sapsi xam ¢asonuur Oup
HYKTAQKH/ @il HKKHHYH HYKTAcH TOMOH Xapakat kujanan. Hemak,
SAEKTP TOKH BYXKyAra Keaaan. Jlekun Oy TOK 3apsijJanramn
apcmiuur Xapakarn Ouaan Gorang, Bysaall Tokunm Goluxe
Typiaary Toxdapian Gapy KHABLI MAKCAAHAA KOHBEKIHON TOK
Ael grafimus,

Saexmp mogurure GiRaanwn cugdamuda sycbam sap-
goaapriEe mapmuian xapakam QYHaAuu Ka0VA KUAlH-
2a¥, DACKTP TOKHHI XAPAKTEPJOBUH ACOCHH KATTANANK — TOK
kywanp. Kysaruwaaérran Oupop S 103 opKaau yryBun saexmp
MOKUHERE KV e, Iy 103 opgaan OHPJNK BAKT Huuaa
vradrran 3aps/l MUKA0pH - ORAgH X2pakTepJ/laHyBuUH craasp
KATTAANK TYymynaaan. Arap kysatnaadrran 103 opxaan dé
pAKT AasoMuid dg sapsi yraérran 6y.ca, Gynjail TOKHHHD
Ky Uit

__dq
[=% @.1)

———
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Oymany, Bakr yriwn Ounan TOKHMHD RYHajulin Ba Kyl ya-
rapmaca, Oynnaii TOKHH Y32apiac mox JeHHIANH. Sapii
TAWYBYHAAPHANT XAPAKAT HYHANHLINCa NEpreniHKyasp 0y.1-
rau GHPJMK 103ra TYFPH KEJAYBUH TOK Kyuara mox Suitauzi
Ae0 aranaju:

= % (4.2)
—_—

Tox 3u4AHTH TOK {YHAJHIWHAACH BEKTOP KaTramik CY.mo, ¥
TOX {fiyHANHIIATA TepHeN Ky aap oVaran OupaHs 103 0pKa/aH
GUPJHIK BaKTAa OKHO YTYBUH 3aPs MHKIOpH OHJall Xapax-
Tepaanaid, Arap TOX HKKAJd HIIOPAAH 3apsuuIapuHur Tap-
THOMY XapakaTH Tydaian Bymyira keaadrran Oyaca, TOK
SUMAHCHHUHT Hoaacuuit Kyfuiary Kypuinwia E3uil MyM-
KHH:
j=gq atut+o-n—u, (4.3)
Oy q"' BA ¢— — MOC paBmiria mycOar Ba mandui TOX
TAUTYBUHAAPHUNT 33PAA MHKASPAADH, 77 Ba 21— — YJIAPILIT
KOuUeHTpauuACk (Abun GHPANK Xaxvaarn coun), & B u——
9Ca YMAPHHHT TAPTHOAM XapakaTuaari Yprava Tes il
CH cucremaciiaza TOK EyMHHEAT VA4OB GHPAHCM —
(A) Oyamo, y acocuit Gupaux cigarasa KaGyJ/l Kuamra
Oupak TYFPHCHAR TOKJASPHHET Y3aPO TabCHpH Ouall Taln
TamAa TYXTa raMis,
CI'CI cncremana 1ok

1 A=3:10 Cres, . (45)

duan  YTKASPHYAAPAATH BABKTP TOKH  (VTRA3YBHANA
TOKH) TYTPUCHAA MYJI0XASZIIP 0PHTARANK, Bupop yTrasriy-
nuir (4.1- pacm) A yuana oprukua mycOur sapai, B yusia
Jca Opruk4a manui 3apaa Magkyit Ovacs, Oy Vreasrad
HYIAQ VOHHD HOTEHUHAIH 0KOPHPOK (2 ,) KHCMHAaN norel-
LHIATH NacTpox (_:,;)x:lc.\m ToMONn  fiyHaaran saexTp Ma
ByKyAra keaaau, By maition wkyysipn Tancrpmia
sapsaaap A xan B ra xapab, manduit zapaasap sca
A ra gapa6 Tapralam Napaxartra Keaaan,
Gy a0 amextp Toxn Yraaw. Hatuwxaxa xap
pa/in 3apaAyIapHuRT OupJalyBl Ba YTxasruu Gapua HyKTd
JdpH TOTEHUHANJIEPHHANT Tenraamyay coaup Ovaaan, By sca
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4.1- pacm.

Yreasruuna aaextp madaonuAnr fiYKOJIHIIATa BA JEKTP TO-
KHEHAC TYXTamura caad Oyaaan. YTKasruuia ysjayxkcus pa-
BHILIAQ AEKTP TOKH MapiKyd OVamimnig yuyn Oy Yrkasrsumu
V3 nuira oaran Oep saikupia myniall Maxceye xypuama
(4.1- pacyia M aed Gearnaauran) umaald TYPHUIH KEPaKKH,
Oy KypiaMa MYHTasaM paBHiliia KapaMa-Kapmi Hiopadan
sapsAapiy 8KPaTHO TypHIIE Ba yJaap Guaan YrKasrouuuHe
A pa £ yusapuun AouMuil paBuiiia TabMHEIA0 TYPHILH Ko~
pak. Harwwana, Yrkasrng yuiapuia xap JLOuM  HOTEN:a.i-
aap dhapgu mapxyn 6yan0d, y3ayKcud sJeKTP TOKHU BYXKyra
Keiira mapoatT sparparas Oysadun, Bymaafi  Kypuamainn
Fackmp moxunune vasdan tefnwnaan, Tox mandanja sap-
SAAAPUHIT QKPAMIIE OHPOP KYY TabCupHAa COANP Gyaair,
anadarta, Jlekun Oy Ky4 5JeKTPocTaTHk XapakTepra sra amac,
YyHRHE SACKTPOC TATHK KYY TILCHUPIAA 3aPSAAaD  axpaamafi-
ap, axcuuua Gupaamazn (Macanan, <4.1- pacMaarn TOK 3aH-
wupuimnr ACAB gucyuan), By wyuin tawkn kKyu aeb aram
onar GYaran. DIeKTp IapaAaapiiuu  axpaTdll Ba  KYUHpaix
VUVH TAWKH Kyuaap ODaxapran i Tox ManGaH SHEprHaci-
i copdaguium xucoonra (Macanan, TEHEPATOP POTOPIHH

| ppiin yuyn capd 6V aadrran MeXanHKk um  Xucotura
GEYMYJASTOD BA TaALBAIGIK 3JACMCNTAAPAA 3/EKTPOAIapP-
SACKTPOIMTAADAN 9puul Kapaéuuaa anpasuld unKaiu-
ray sueprug xucodnra Ba Nokaso) coaup Gyaaau,

Nemaxr, Gepr sateknpuuinr BMA gucunia, abid TOK MAa-
Gan (M) unnr punaa Goulka TYpAAark suepruaaap (macanan,
NEXANHE ORI XUMUABII) XpCoOuTa 3/eKTp SHePrus oAHHa L,
Sawknpunnr ACS Kucmula 3¢a sJAKTP IneprusicH capdua-
padu, skun  OOWIKA TYpAard sHeprusJapra  aiJanai.
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Bepr s3auwxupaa 3apsira xaM TallKH KydJap, Xam 3JeKTp
MaiiA01 KyuJapy TabCup 3Taad. AMMO 3JEKTP Mai oHHHHD
 3apsiinu Gepk samxup Oyfinab kyuupumaa Gaxapran ymy-
MUt uwe noara tewr, Llysanr yuyn Oepk samxupia Gaxa-
puaran yMymuii umr axat Tawku Kyuaap MaHOaHmuur suep-
THACH XucoOWra TOK MamGam MHumHaa coaup  OV.iaiu.
4.1- pacmaaru Gepk 3amwxup Gyfiaab ¢ sapaann  KYuspHinAa
Tawku kyuaap A, mm Gaxaprau 0y.ca, y xo.aaa

Ap 16

KaTTaNHK MOK MAHOQUHUNZ 3ACKMD IOpUMYsLY Kyl Neii-
Ja /. Bowkaua xkuauG afitrania, mox MAHOQUKUHZ 3.AeKmpP
HOpUmYeLIL KY4I MAWKL KYLAap mascupuoa Oupaur Myc-
Gam 3apAdKL daexmp Mawbauru §$3 uiuza 042ar 0CpKr
3anofoup 0%iiaa0 kjtupuwoa 6axcapuaan uul OuiAaH Xa-
Darmepsanadu. (4-6) nponazan 3JIEKTP IOPHTYBUN KYY
(Kuckavua s, fo. k.) moTenuuan Vauos OHpAMKAapuia Vaud-

HaJH, Jerai Xy.a0cara KeiamMus, YyHKH NOTeHuHa. xau Omup-
JIMK 38pAAHH Kyunpnuiia Gawapuaran wur Omaan xa rep-
1auap squ. CH cicremacuaa 3. 10, k. HHHD §A4O0B  GHPJHTA
10257 (B). Arap sammupAari TOx MauGampmur 5. 1. 1B

rraiia

Jyaca, sawkupaan mmkiopn | Ka Gyaran 3apai §
Yawkn Kyunap 1 A ww Gaxapap sxan.

Arap samkupuu yacak, swin ACH yrcasrauun 010 1w
J1a6 ounk BAHKHP XOCHT KHJCAK, TAUIKH Kyuaap Tabonpiid
BMA gucnna sapaanapunie k¥unwn tydaian A nyigiaia

i

sycar, B uykragasca manduii sapsaap finrpaans, 6y 1y
J1dp Opacijld nOTeHuna ap papigu ByxyAra xemaun, Auwa /
AYKTanap opacnisrd noreRuuaaaap (PapkH 3apsaIapra Ta e
STYBUH S/AEKTP BA TAWIKI KYuJAp TeHr dmryuua oprud o
paan. By xywaap renraawrania Ap = 2, — o, MIKCHMAT
KHilvarra spumazm. Ouk saiRupAArH TOK MRROANIIIT 3, 10, K,
MaHGanmur  KyToaapuLari norenunaraap Qapgara reur:

8 =% — % 4.7

———

DI Ky Y IaHHIL TYWIVHYACH ORAall Taun maiaaK,
rpocTatikata A Ba B myKraiap Opaculary Kywianuiml ie-
rania A Ba B HyKTaAaplarH 3AeKTP MAilAON MOTSHIL 1AaPH
dapixn Tynryupaap sam. 3amkupunur SMA kucew
JAHNWHBHT Tymumyu 6k oaArirana kyyaannm (U7 ) ae-
rapjia ramkn kyyJaap sa Kyaon (31ekTp) Kyu.sapi rancipiia
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Onpang MmycGaT sapaanu 3amxup GOyiaaé A nygranan B
nygrara kyunpninia OGakapuanig Jo3um Oy aaanran uuw OG-
Jan xapaxrepaanysui  (GusNK KarTamuk tymynnaaan. Kyaom
Kyusaapn tabcupiia Oupauk mycar sapsaun BMA 6yiaac
Kyunpuma Caxapuaaiuran um A pa B nykranap noteu-
wnassapuannr gapki o, — ¢, ra tenr. Tamgn Kyuiap Tab-
cupia Gupank MycGaT 3apsuiii 3aKIPHIAT TeK IWHPHAASTran
KHCMIA  KYunpuinia  Oaxapuaran Mol 3aIKHPHHHT IOV
KucMuaary Manbaminr 9. 10. K. § 45 ra renr. lymnur yuys

Uan =2 = %a)+ Eas . 8
Jlemal\', saxupuunr 'rer(mnpu.'xaé'rrau KHCMBA 3, 10, K. Tah~-
CHp arvaiianran xyeyeuit xoata (vt § 4, = 0 Oyaraniay
Usg =9, —%5

-~

Gy.1aau,

2-§. Om Ba Woyas — Jlenn Kouyuiapu

OMm Konynd 3amkupuiir O0p KHCMHAAau Vradrran TOK Ky=-
YHHH 11y KHCMIHOP YU apijiarn gyvaadnmra 60ranKanrunm
nhoaasai e,  Arap 3aKHPHHHT TeRKINPHAAETran KHCMHAA
9, 10, K, tanenp srmaca  (h2-pacw), OuHp  KHHCAH 3AHKHDP
Kicmit Gian, aweunva, 9, 0.k,  Tawkceup srca  (4.3- pacwm),

o,

£ 8> Yz ¢, %
A S =
S 8
4.2- pacm, 4.3- pacy,

Gup sxnncan G¥maran 3amxup KucMmn Onaan mum Tytaérras
ovoamus, On gomymu raxprbanap acocnaa  xkawdp sruaran
Kouywanp. Yuwnr tUrpranrn K¥aruHa taxpuoéasap acocuaa
neooraaiann, By gouvuuuar Moxusati Kyiwiarnian néopar:
GUp AUUCA METANL  YTRASTHY  OpRd@dan yradrrdi  SJAeKTR
POKIINE  Kyuit ywly  VTKasruMHUHT yuJapujiars Kyuaa-

HHIra TYEpI nponopuHona:
=t U=2(,—¢ (4.9
R R \Wa .“u)' .9)
e ——— -
Tox gywuunnr wyuwrannwra ooraugank /= f(U) rpadura

MeTara yrrasruyaap yuyn (4.4- pacum) koopiuunara Gomuian
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yryBun T¥Epu uusnkiaw udopar OY.aap skauw, By ryrpm ui-
augnuur U YK Ouaan xocna kuaran Oypuarn (4.9) ndona-
pare R ra 60raug. R — YTKa3rHYmUHL 9JEKTP  KapLIiHCH,
y sapaasapuiur TapTilaH XapakatHra YTRasruu Ky pearta -
Tail KAPHIHAUKHI XdPAKTEPJailAn, ¥ TKASTHUIHUT KA IHrI
yHaan Gup Gnpask TOK YTa@rrauiariu Kyuwianim Opian y.aua-
HaLi:
V4 = (4.10)
\0\ e/
CH cucremaciia 31ekTp Ka puit ik e
YuuoB Gupanrn 1 O,
] _ 1B
[Rl=im=1 Om.

e

(4.11)

CTeMACHTA 'x{l‘.i‘li!ll.'hll\'illlllr

44 pacn, CrC3 6upansaap c
Javos Gupaurn CIC3

R

1 ~y
=S CECD
_ 1B 30 o e 4.12
! O =13 = S1oercs; = ¢Tow SFC3%: @43
1 CI'C3, = 9-10" Ou.
A ———————————

Vrcaseummne KapUILIHTH VHHHT Yauasmaapira
TYSHAHIINGA OOFAMK Kartatk. Arap Yrkasruu 1l
MOH lakaAa OV.ca, YHUHE Kapuiauri yayuaurn [ ¢
B KyHAajaur Kecumyt S ra Teckapi npoOMOPLHONA.ILI:

(+.14)

=0
P
Oy epaa p — conmmTpya 3JeKTp  Kapunuing, N
MaTEPHAMHHHAL HYKH XYCYCHATJAAPUra BA TalKH
aapra Goraus. CH aa 5 unnr Yavon Gupanry Owm-.
UMM, SAHKHPUUHT ONP KuiICm Oyamaran Kucsmi  vuy
OnM gouymi Giaau Taunmal . By Xoaaa xywaamum U, ,
(+.8) ncona Oyiinua amngaanap sau. Bywaan Tamkapi,
IRHPUHAT yMYyMil 2aekTp Kapuururn (R,,) mr Xucodaa
rawia Tox MauOAMMMNT HYKH KAPUILIHCE 7 HH Xam X
Osur kepax. Hartmokaza sanmupnunr Oup suucau 63
ey yuyn Om KomyHi  Kyviudari
Hanu;

Yria

WaponT-

ra
MATaH

Kypnunmaa ngoaana-

~
(R T] L B
- (4.19)

e LELL
TOR Kyus / Ba 3. 10. K,

(1.15) udhonasa
HUHHH Hasapia TyTHIIHMN3 kepax, Tewun

TAAHKAAP IKAN
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puaadiran sanknp Kuemiaa (4.3- pacwm) ¢, > @, Gyacum.
V xonta tokuunr A jpanw B tomon EByHaafimmHHn  MycoatT
aeh, A nan Aromon fiynaaduinay aca manduii aeé Kady.a Ku-
aavus, lyura yxwaw A — B iiynasuuia tancup 3TyBUU
5, 0, e Mycoar, B — A fifuamiuaarnnn sca mandui 1e6
oJamuns.

Oy gouynnnit Anddepenunan kypiunmaa i MY MIKHH,
Byuur yayn YTKasrid wuiia Oupop uygraim tanaad oJdd-
Jnk. By mykrajpari TOK 3u4-
JHEH J BA 9JCKTP MaHI0H
Kywianragarn £ 6Yackn,
By wuyyra arpoduia acocu
dS, SCOBUMCHHMHT Y3VHIHIH
dl 6yaran xaéauil saemenTap
WHANKAPHK WY HAAl  axpa-
Taitankke (4.5- pacy), 6y uu-
AUHAPHAUMHT  SICOBYNIAPH  J
ra napaaiea Oyacun. By 4.0- pacn.
WHANHAPYAHMHD HKKIT  acoCH
opaciaary kyuwiann U = EdI, acocuaan YTad1ran TOKHiHD

Kyun I~ JdS. 1 lnanuApYaHinyr Kapuaury sca P*p at [y~
-\ﬁ__

HHur \u\w Oy winapuara O KOHYHHHH KY /1180, Kyiii-
ary mgm,uun ¢3a oJ1aMus;

/ds-—‘“ Edl, (4.16)

Arap jopa £ pexropaapuunr fyrammmaapn Gup XA 3KaH-
JAurnun yucobGra odacax,

j—~E (4.17)

OVAQE. ¥ eRasriy MaTepHAIHHIGEE COMMIITHPMA KAPUILJGITH o ra
TECKapuy Oy, ran KaTTaankuy, sSbHi a-—-—l— HiE MATEPHAHHHE

SACKTP yriadypuananri aed araiivuz. Y xosaa (4.17) upona
KyRunarn gypuunnumra geaaun:

J=10E. (4.18)
N et
By nona sawssupunnr 6up wimncan Kucmu yuyin Om  ko-

HYir uduepennas kypunummap, Arap Saiupiugr
rexmpiaadreran guesy GHp  oxkpucan  6yamaca, Yy  X0Aiaa
dammupag Kyson kysaapn Guaan Gup Katopad TallKin Kyd-
Aap xaM rancup sraérran Oyaasm, Llyuuur YUYH Taldu
KYMA0p MafiAoumir Kyvaaurangurugn  E, opKamr 0eiari-
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Jacax, 3aHXHPHUHT OHP JKUHCAH GY./MaraH KHCMIT y‘qy}rlna,?m
KOHYHHHUHT Anddeperunan KYpuHHIIH Kyfinaiaruia e3nnai:

J=9¢(E+ E). (4.19)

YTkasriuna sapsianap 34eKTp MaiAoH TabCHPHAA Tr‘:F o
THO/M XapaKaT KuauO, YTKA3THUHHHD Kap NI .ggmq_
Yuys um Gawxapaau. By nm Kxysraamac MeTan .\;f_{\]'m“m
Japaa my YTKa3rHYHHHT HYKH SHEPTUSCHIIUT  OPTH ’Ielni
SBHI HCCHKIHK SHeprusicura aiiaanajn. 2Koy.an b-l” ‘ur.au
AHUK/1araH KOHYHra acocal, YTKasruuaa axpa.nd u!lf\d»{wm_
HCCHKJMK MHK/OPH YTKA3THUHUHT KapIUHANIHra, TOK 1\:
HHHT KBajipaTura Ba BakTra NpONOPUHOHAI 3KdH, SBLHIHL

Q = Rt (4.20)
: < e na1aHral
By Kouywuaraaw goiinasamnd, 4.5- pacyia ",q“)'i?fif‘l;‘l.
SJEMeHTAp WHMNHAPAA df BagTAa amxpaand uHKAANrd
CHK/MHK MHKAOPHHH TOnAlauK:
dQ = Ridt =2 (jdSy dt — gj*dl-dS dt.
Arap dl dS =dV — wmuapuannnr  xasonn K@i nriie
XucoGra oucak,

dQ = o2 dV dt. (4243

By udona yreasruunnur dV Xaxmuna df BaKT My ke
PaTHO HHKKAH HCCHK 1 Mugiopuin 1o, fam, ll“»ui‘*;“
yuyn (£21) wi dVdt ra Gyacak, VTkasrmumpur Gup.iK
X@KRMHAL OUPINK BAKTAA aPAIMO UHKYBUH HCCHK K
AOPHHI XaPAKTEPAOBUN KATTATUKHN TOHAMIS, By
MOK HecuKaur Kyssamunure 3uganei 1e6 ataiai

i) )
_;—._—_nj'_ (+.22)
avdr *

-~ e 1T T - s .
(@.17) sa (4.18) uporarapan goiiratanns (4.22) mu Kyl
Adruua Xam S3mm ayMui;

w = jE

By nipona Hoy.an — Jieny Kouynauunr A pepennnan  ky-
punuwn Gp.,

3-§. Kupxrog) xomnaasapn

Kupxrod xonzazapn rapmoxaairan my
KHCMIapHHit NHCOGAauIAa KYIIaHAaAn,
DACKTP SAHKHPUHHHE KAMHAA yuTa YTKAICHY TYTALraH
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HYKTacK myeyn jeiinaanu,
Onaraa, Tyrydra sesaérrau
TOKAAPHI MycHaT nuopa Ou-
JdH, KeTy By TOKIapHuH  3ca
MaHQUit wwopa Ousan  oum-
Hau, Kupxroduuur Gupunui
Konaacura acocas, my2yrda 4.6- pacy.
Yipamyeun morkaaprute aa-
wopauk fiuFnunducy HoA2G menz, Sku my2yYHe@ Keaysui
MORAQPHUNZ QpuMemUK  durunduct MYYHOQH [Kemysdi
mokAaprune apudsemur tnrynducuza merz OYaaH.

4.6- pacyaary 91exTp TYryun yuyu Kupxroguuur Gupunuu
KOnaacn Kyfintarn K¥puHninia E3uaaim:

5
2 L=1L+ 1+ [J—/i—lfx=0 (1.24)

1=1

&xn
L+ LA+1I,=104+1s

K"P-‘I‘odmnur WKKHHMH KOMAACHHH auaAuTHK KYPHHHIIHHE
KEatupul upkapum yuyu Gupop mypaxkaG TapMOKJAaHraH
SACKTD 3amkupiaan nxtudpuiit ABCA Gepr KOHTYPHU axpa-
THO oxafiank (4.7- pacw). By kontyphn nxtuépuil fiynanmnaia
Bllagnrana kYW TYryHAap opaciAary 3aikup KHCMJapH

N4 i} - g

B SIEs S — A
te, £, Es
R} /?3
I
L3
=

e
k2
S
=
45
=
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yuyn Om xonyuu (4.15) mn xyaaaiinmua, Bywnaa yfinaarg
IAPTAAPra PHOST KH.IHII Kepak:

1) 3amKUpHHAT Xap OMp KHCMIHHHT Kapumuri (R) Ae-
ramja wy KucMzary Oapua TamkH Kapiimamkaap Ba  TOK
Manbagapy HUKH KAPLIHIMKJIAPUHHAD JHHEHIHCH TYylYHH=
aajm;

2) 3aIKHPHUHT APHM KHCMAAPHAATH TOKHHHT AYHA ML
KOHTYDHH @itianuin fiynammmi Oiiaan MoC Tyuwea, Oyuiail
TOKHH MycOar, akc Xo.14a Maudmii jed xncoO.Jauamn;

3) sawxupiarn Tok Mandagapuuunr Mandguii Kyronrad
Mycbar KyTOn TOMOH I0PHI KOHTYPIH aiiaann 1/ L
Guaan  Moc Tymea, MauGaHuur 3. 10, & cfar uuwopa
Ouan, ake xoa4a Maugui Hopa Ouian o

[Hynratt Kiamo,

AB guen yuyn LR, = ¢,

BC xuenm yuyn LRy = 2,

CD kuem yuyn — LR, =

DA xuem yuyn — /0, = ¢,

K.

By renraamazapun gyuicas,

- 6 1 73 E:— U=
éxn [ Ba § aap aired)
oad, (4.20) mi Ky <
(4.

By udoxra &Hr.“n.':u'
KYPUHIIOTDT MAPNOKAQRAR 3aeKmMp  3Q
MREPRIL Gepr FORmyp YUyH 6y KOKmyp a
da2u MOK KYZAQPURUEE MO0 KHCMAAPI
AQPY KYNQEMMAIAPURNNZ AA200pair |
KOHmMYpdQ2r 0apea 3. 10. ¥, AQPRURS 242¢0)
cneq mexe, ‘
(4 TEHrAaMANAP CHCTEMACH A
éamaran (4.24) reuraamaaapian godia {
PAKKA0 3JEKTP 3aHKUD NAPAMETPIaPHHN X)

KKHHYIL  KOwraact
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BNEKTP YTKASYBUAHJIMKHUHT SAEKTPOH
HA3APHSICH

1-§. SaexrpoHHuHr 3apsau. Meramapaaru TOx
TAIYBYHIAD — NEKTPOHIAPAND

Bupop swucmaarn Gapua mycoar sapsyiaap Mauguit aapsi-
Jaapra reur oyaca, GyHiail KHCMHNI SVEKTPOHEHTpad, S'biin
sapssiauvaran  xucMm Aefinaanu. Arap mycbar sapaagap
Mauuil sapaaaapian oprukua O¥.aca, ucM Mycoar sapii-
Janran, akcunua, arap mandui sapajgaap mycoar sapsiiap-
nan opruk Oy.aca, xucwm Mauduil sapagranran Oyvianu. 3ap-
SIAJAHrAN  RHCMAAPHHAT 3aps/Ul  SHC  9JeMenTap sapsiig —
DJEKTPOHHHUT 3apsaura xappami GyJaaan, sibHu:

g = + Ne, (5.1)

By dutkp yosuprn pagr- i,
aa Gapua 3JCKTP Xoauca- —g F -
JAPHUI TVIVHTUPHILAATH +:§ L:
acocuii aaMuaapaan oupi- ‘
anps, 1911 fuana P, Mia- - =
AUKeN  TOXpHOAfa K- s
TPOHHUHE JAPSLAHN aniig- 5.1- pacw,
Jaan, By maxprbannnr
MONHATH KVIAdriian néopar. Slccn KOHAGHCATOP KOMJaMa-
AGPI OPACHILA - @ SAPLAIH TOMYHAN MYQWIaK TYPHIMH YUYH
(3.1~ pacat) ToMUUNMNT  OFNPANK KYuH P = mg Ba BJEKTP
MAHAOIA  TOMUHLA  TABCUP 3TYsUn 2JaekTp Kyun F = gE&
uane abCoaiT KUIMATIAPH  TeHr Oy auiy Kepai:

P = qE. (5.2)

slecH KOHARHCATOP KONAAMANAPI OPACHAATH JEKTpP Maii-

» 19 o > Y-‘ B
AOH Kywaamranaurn £ = ————— aggapauruHg xucoéra oua-

cak (5.2) Hu Kyfmaaruua &3mumn MyMKHHS

B g JAF5 (5.3)
Byuaau



(5.4) ngoranunr Yur Tomomuaarn 4 Ba (%, ——-';B) MOC
paBiia fACCH KOH/AGHCATOP KOMJIaMaJapH Opacuaari macoga
Ba notenuuaniap dapxu. YaapHUHr KufimMaraapu OepoCHTd
Taxpubana aHukAanaan. TOMUMHHHT OFHPJMIH £ Hil 3¢2 KY=
finaarn MyJa0Xasajap acocuiaa TOMHIU MYMKHH. DJexTp Mai-
JIOH GYJaMaran TaKkaMpAa TOMUH mactra kapal yarapuac 1¢0
XHcobaaca OyJaaurad OHpOp © Te3janK OmJaH Xapakar KH=
Jap sau. By Xapakar TOMUHHHHD OFHPJHK KY4i, MVXHTHHUD
KapUIHJHK Kyull Ba ApXuME/ KYUHHHHD WHFEHHMCH Tablis
puaa coaup G6yaaju. ILyHHHr yuyH TOMUNHHHP NapaxdT
Te3Jurniu  Muxpockon (M) opkaan KysaTil, TOAIYIHEHE
OFHPJUTH P Hu Tonmuur Ba YHuHr Kuiimatiuuu (5.4) nosara
Kyitnm MyMnH, HaTi:ana TOMUHHHED 3apsl MIKAODH TYF=
pucuia ax6opor oamnazu. Muaanken Taxpubaciza TOMUNS
JIADHUHD  3aPAAMHKAOPAapH Kanaaiiaup Gupop e = 477 X
-10-10 CFC3, KkaTTAMNKKA KAppadi SKAHIMTH aHiKIaHTaH,
By sapsiut a.1eKTpoH 3apsaauinp.

Xosupru BAKTAA auuyg Tampubanap acociia 3.eKTPOH=
HHHT 3ap s

e = 4,803.10—! CIrC3, = 1,602-10—" K
Ba Maccach
m=911- B p=911.10—* kr

ned Kabya KuJuHram,

Muimken TaxpnGacuzan Gup Heua fina xefin Maiiedb-
mram Ba [MTanagexcn (1913 Amaaa) xamaa Toamen va Crioapt
(1916 iinarna) Takpudasapiia METAIIAPAA TOK TaiY 5UIL
Ba3u(aCHuN 3.1eKTPORIAP Gaxapi i anuK. i,
Jap Kyimaarn ¢guxpra acocaanran s, Arap Met
FHYIAPAA TOK Tawysunaap saspdaciun yerant 6
P KYYa OJAAHFAH SPKHH sapsitap Oax
34ApsLIAp HHEPUHA Kouyuura Gyicynuuy
aliTranja, Te3 XapaxkaTJaHaéTraH Meraqa YrKasriy -
(Gupaannra) tyxtatcak, 9pKMH Sapariap Oup 03  BagT
HHEPILHOH XapaKaThHH JaBOM STTHpHINN  repaw, [lynuur

YUYH MeTaaa YTKasruy OHPAAHMra TYXTATHATANAAH ituH
YHAAH KHCKA BAKT AaBOMHAa Gup TOMOHTE Lapal sp p=
SAAJAP YTHIIH, SBHH KHCKA MYMUAATAN SJCKTD TOKIL KV3aTil-

JHWH 1031M. By TOKHHHP @iyHaimiun 3pKun sapsaiiapuunrs
HILOPACH XAKHAA, TOKHHHT MHKAOPH (KY4H) 5Ca spiiu aap-
SLLJIADHANRT OHPJIHK Maccara MOC KeAYBYH 3apsif  MiKI0pH

(coammTHpMA 3apsii) ”‘—f Xaguaa ax6opor Gepajin. Taxpubasap
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Kyiinnarnua amaJjra oluu-
puaan., [lHaAHHAPHK  An3-
JeKTPIKKA  YSYH  METau
cum ypaaran (5.2- pacw).
By cuMunur KK y4u Me-
Taan xaakaua (A Ba B)
Japra yJsanran. By xaaka-
uasnapra rteruG  Typram
rpadur njacTHHKazap ces-
IHP raJLBaHOMETPra y.JiaH-
raii. Cum rajararm 3JeKT-
pojiBuraredb épiaaMuaa aii- 5.2- pacm.

Janma xapakarra KeJaTiH-

piiazm Ba Oupjlannra Topmosaanain. Byxyara keaamuran
KHCKa My a1 TOK rajdbpanomerp OuJaan Kaiia KuJunamu.
TaxpuGanap 3pKHH 3aPAAAAPHIHT nwopac Manguii Ba yJsap

Yuyn %; Huur Kuimarn SJCKTPOHHUHT COJIHIITHPMA 3apsianura

HUXOAT SIKHH 3KAHMMTHHK KYpcarau. Iy Tapsia meraanapia
SJCKTP TOKIHH TAYBURJAD 5JIEKTPOHJAP SKaH, AEraH Xxy-
Jocara KeJmHianH,

- §. Mera/lapHunr KJIACCHK 9JeKTPOH HA3aPHSICH

JLpysne TOMOHIAAN  SPATIVTAl  METAIIAPHHHT  KJACCHK
SACKTPON HazapiicH OnJal TAHHUWIHIIHA an Oyaak mMeraJ-
TYSUAUIIHER scaamaan Gowdaiank, Merannap Kpuc-
NAKAPACHEUHT TYrynaapuaa (5.3- paca) BaJeHT 3JeK-
PIPHAGH  Kpadran  aroMmaap  (womaap) koilaaman.
JACHT 3MeKTPOHAAP OHPOP aTOMra Teruman sMac, OaJici

— MeTaaa napuacuiaru 6ap-
ya A Ta aromra Taanayig-
mpaap, Wynuur  yuyn Oy
SJAEKTPOHIAPHI QPIILH
daexmponsap ne6 araia-
Jm, Abcoaor noaian gapy-
JH TEMIeparypasiapia Me-
Tajagapiaars HoHJaap  Xam,
SPKI 9AEKTPOHIAD  XaM
OBCH3 HCCHKJINK Xapa-
Katiaa garnawaan. Mon-
JApHUHT MCCHKAMK — Xapa-
KaTH MYBO3alaT BA3HATH
arpoguaary redpanva xa-
5.3- pacst, pakaraapiay  uboparaup.
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SpKIH 97EKTPOHJAD 3CA METALd TMAPYACHHHHT CHPTH OiiaH
yerapaJanrad XaxMaa apKui Xapakariasaiu. Arap M?Taﬂﬂ
HYNJA 3JeKTP MafifoH Oy./Maca, IPKHH 3JIeKTPOHIAP Typi
fiyHanwaap 6yitnua Typanya Te3ankaapia xapa u'r.}(nnl‘xl.luvl.
Yaapaunr 6y xaoTnHk xapaxartn HACAT rasuu scaarau. LIy
IR YUYH Xay 9PKHH 3JKTPOH.IAPHIL 9 1€ K TP O T ',f"f[
fe6, yaapra Oup aToMii H1ea. ras ‘\IO.'IQK_\'.'lu.'m;h'IV,).l‘_\l
Ypunim  6yaran Tywynuasapuy sa (Gopayaanapai kY. a8
MYMKHH, JPKHH 3JEKTPOHJIAp Hjed1 ras MO,IeKY 11d PHAAH
wy Ounan gapxaanaiign, vaap V3apo asvac, OaixH .-\,\_n}'“‘"\
KPHCTAL1 NaHKAPAHHHT TYTYHHAQ Kofiaamran non.aap m(l-.l.:ifl‘
TYKHawam. Maean rasz MOJEKYJIACHHHHI HCCHKJIHIK .\';1;»‘15‘1_1
ypraua Teamirn opmyaacuzan goiitasannd, vit remnepary-
pacnaa (T~300 K) merasanari spiitii 3JeKTPORAPHINT

- i .
YPTaua TesJiuru vj‘p ~ 10° 5 IKAHANTHHE aHNKaall MY

OpKiH  37EKTPOHAAPHIET GYHAA(N KATTA T3 AD |
PaKaTIaHuuy OyTynaail TapTuOCcH3 Oy aranaurit Vuvi
puit iiynannmwaa xaparkaraanaérrau 3JeKTPOHAap €O
PaMa-Kapwmn Aynaanuita Xapaxaraanaérran 3J1exTpoll
HHra tenr 6yaamw. Maremarsx Tia GuiaH aiTrau
TPOHMADHIAT HCCHKIHK XAPAKATH TAMOMAK XAOTHK OYATaH I
Yuyn Gapua fifsasuuaap tenr axTHMOAAEAND. HIyHnHI
METANT YTRABPUYHIAD MXTHEDHI KVHAQAAHT KecuMit Op
Kyuadrran sapsiy MUKI0pH HOAra Tenr Gyaann. Jlemawk, 9
SCRTPOHIAPHIHE HCCHKANK Xapakati Tydaitain yrras
SJMEKTP TOKIt BYKYATA KeaMafiii.

VTiasrnunnnr nisn yuura 6upop Az norentyaiap (Pap
KHHH KYHNW Hatiokacnaa Metast nupia Kyuaanral
Gyaran saektp waizon sysyara searnpafinug. By afaon
Xdp Oup saextponra v pu eE, itvna cd Ml
HyRaAunra Kapaya-gapun Gyaran (uy
JapAan maidui) Kyw Onaan Tatoup 3ran
Pitia  saextpon ras MOJeRYagaapuanur® s
I\‘ﬂp&l\lzl-x\‘;lpluu ﬂ_\"lm.!mu,x:nu ‘J;«puu'u;t Xap
K@M, ABHI MeTaN! YTRasriva 34 TP TOK!
Ja, JIeknt saextp Mafiion tancup
dakar tapruGan Xapanat Knaanu, Lel
CHIGKTPOHAAP XYAAM SMERTP Majion 6
KATTa Te3NHKAAp OHaan 1vpan iyua
Jdasepaan. Jlexun Oy Xxapaxarra M ’
Mafiror tydaltan Yriasrny Oyfiaac Ayuaarau tapruoon xa-

paxar Teaaury KywnJaann,
DPKUH 3JEKTPOHAPHIHT XATTO eTapaIia Karra TOK 3nYy-




A

MAMF

JAHKJAAPHAA XaMm (j =10 )Taané.Jn xXapaxkar ypraua Tes-

M u
.mru(,,\,p = 10—° —-E) HCCHKJARK Xapaxar ypraua TC3JHIHra

Kaparausa HuUNOAT KuunK: v, fw, = 10% mapra,

¥p v

Y xoala HixoaT y30K macodasapra  MeTaLI YTkasruy-
Jap OPKan SJACKTP CHICHAJNAPHHHHT OHP JaX3ala y3aTHau-
wiinur ooncn uumaza? By casoara xaso6 OepHin  yuyi

" M
MeTassapia aJjestp maiaon ¢ = 3-10° — Tesaux Guaau tap-
i < P

i mac

Kajanunmit xncobra o kepax. Hlyuuur yuyu meraan y-
KASCHYHHHT Y3YHJAHTH GHP HEua MUHT KIJIOMETP OyJrania
XaMm ynnur Gapua KHCMJApHIATH 3PKHH  JEKTPOHJAD OHp
BAKT/A Xapakartra KeJajan jAed xucodaaca Gy.aaan,

JHAH  METAIADHHHL KJACCHK 3JIEKTPOH HA3APUACHAAH
doiinanaund Om KonyHuun ungapadank. Kyunawrawaura E
GYJran aJexTp Maiiion1a 3JAeKTPOHra

F=¢E (5.5)

Kyu TaheHp staan. By kyw Tancupuaa /m maccanan 3ieKTpos,
Hb0TOHHIET HKKHHYH KOHYHHTA acoca,

B e

S =i (5.6)
TE3AAHUIT OMAAH. DPKHH 3ISKTPOH KPHCTALT NAHNKAPAHHHT
TYPYHILE KOIIaMran OHAAp GIAR HEKH KeTMa-KeT TyK-
HallH OPACHAA YTraH BaKTHW = Guaan, Gocub yrran wma-
codann (aprun OrypHIL {IyanHN) 3ca A Guian Geariaaiuimk.
Co1a1amTHpHl MAKCaAHAa Gapua 3PKHH 31eKTPOHIAPHHHT
HCCHKJIHK XAPAKAT Te3AHKAapH Oup Xua 1e6 dapas Kuaaii-
ank Ba ynuu v Guaan 60.’1[‘!1.’13]'\.;]!1&{. ¥ Xoaaa ¢, A Ba v nap
opacnid KyfnAars MyHocaoatr ypunsn:

o R o (57)

aexTpon Mo OHaan TYKHAWray, Gup aaxsa ryxrab KoJan,
LI YHUID TAPTHOAN XAPAKAT TeITULH HOACL TEHT GYJIANM.
[Hysiir yuyn SJ4eKTp Mafiilon TabcHpiia Gy 9JeKTPOH HAB-
Garaary Hou O1Ial TYKHAWTYHYA TeKUC Te3JaHyBuaH Xapakar
Kuaaan. By xapaarsunr resaannwn (5.6) ndosa Gunan anug-
nanaan. Hasbariard TYKHaui 0JAHAGH SJIeKTPOHIKAT Tap-
TGN XAPAKAT Te3AUTI MAKCHMAN KHAMATra IpHIALn, ABHH .
e
Upmax = A% = ;"E o (5.8)
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Iewmax, aaekTpouninr TapruGin Xapaxar Ttesaury 0 Ja
mgy Ta¥a Opraj, DyHAaH HKKH KeTMa-Ker TyKHaulys opa-
CHIArH SJEKTPOHHUHT TapTHOMM Xapakar ypraua Te3aHrH
YuyH

0 - Umax e\ = 3

=LA, 5= B 5.9) |

”)‘p 2 omu ( ) .

KuiiMar Keaud unkamu, Mikudun ToMOHIaH YTRA3rHY 0pKadau
yTagrrad ToX 3UYMrH

J = enug, (5.10)

By ndonana e — a/eKTPOREHET 3apAAN, 7 — MeTas VTHA3-

PHYHIMHT GHPANK XAXMuiarn spkus saextpounaap coui. (5.10)

naru o Vpuura yuunr (5.9) ndoaazarn guiimarinn gVHACaK

(5.11)

2n

i=
By udoaani Om gonyuununr j=c£ x¥Vpuuniun Guian COMHLI
THPHO

g Cnh (5.12)

Hi onamus. Wlywnait xuand, semasanune aaexwmp ymea-
SYBLQAH AN MEMRARRUKL OupAuk XQKHCMUOQR2U IPKIK IACK
MPORAaAP COHU 1 2a, (Y 3ACKMPOHAAPHUKZ I
Hawdcapa myyuAQpuoa JHoniauear woraap Gua
Kemaua-gem mygrauwyan opacuda Goculb ymeaw
\ 2a nponopruokar 6y.1ady, Jlemax, 3AeKTpoH.IaAP:
J1ap  OuIaH TYKHAWYDRH — XYM SJAEKTPOHAAD Napdii
TOPMO3/IAIIra HHTHAYBUM GHPOP HIIKAAAHII KYMIL1eR TaLCHD
Kypcarai,
Meraanapunnr kaacen

d 3AEKTPOH HAZAPUACHIAH
AaHn0 2Koyuab — Jlenn Konvuemm xam YHKAPHIL MY M}
KHKaran, Hapbaraary TYKHAWIMMAZH OJAHH 3JEKTpO!
TApTHOM Napakati Tyaiau 9pmmran KywuMmua KUHeTHR
SHEPrusci Kyinaarura tenr:

1 na-

-y
fmag,.  Imed® @) o g
U= = e £ =gue £ (5.13)

Ypuanur BaKTHAA nOHra Gepuaaiuran Gy sHepris MeTaLl
NapYacHHUHT HYKN SHEPIHACHHH OPTTHPALN, HATHKALA MC-
TaJJIHHHT Temneparypact opraau. (5.13) wdona OGuaan xa-
paKTepJaHyBuH SHEpPrus akar GHp AOHA 3JCKTPOH TOMOMM-
AaH 6urra 1YKHawmu Ttydaliau Meraaara  ysatuaaauray
SHeprusAnp. Arap MeTaliAarH SPKHH 9J1eKTPOHJIAPHRHT KOH-



UEHTPAUMACH 72 Ba OHPJNK BaKTAArH TYKHAIIHIIIAD COHH
1

v =
= by KAHJHTHHN XHCOOra oJicak, METaJJHHHr 6Jp.’lHK

NaxmuAaa OMPJAHK BAKTAA a)panaaurad HCCHKJAHK MHKLODH,
SBHI 9JIGKTP TOKH MCCHK/IHK KYBBATHHHHI 3HYJNTH YUYH
Kyiuaarn ndoaann Xocua_ KiIaMis:

1
W == N+ — &, = [l+ —+———
W =1L g e =

o _end =
Bl = E2, (5.14)
Kaaceni saextpon nasapus sua 6:4p KOHYHHIL Ty UIyHTi-
puln Mymiun. By Bl(‘ll_\ldll—-(bpdxlu, KOHYHH OF. 110, YHUHT
MOXHATH KyiluAariian uGopar: 6apya MeTariap yuyH HCCHKe
MUK YTKA3Y BUAHAMK KO(DDIUHEnTH fe HHHE 3JEKTP YTKa3yB-
YAHAMK ko3 (uienti ¢ ra GyaraH mucOatH TaxMmuHan OHp
XHJ, arap MeTa qHHHT Temaepatypaci yarapea,'ynra MoHaHA
e ~ >
paBnwza = micGar Xam Yarapaui.

Kaacenx saextpon Hasapusaia spiil 9AeKTPOHIAP Gup
ATOMJN Hlea.i rad MOJIeKY.1aJ1apira yXaTiAranaury yuyH
»IABKTPOH Ta3“HHHE HCCHKJAHK \m‘m BuaiANK Ko puitenti
Kyfinaarn udona Guiaan awmg A Kepax:

1 | . -
X = —pvh ¢, =— MU, (5.15)
3! i 3 v

Oy pad p ,5JeKTPOH TA3“HHHT SHWLAMLH, /2 — IPKHH  JeK-
IPOHAAPHINT KOUNCHTPAIMACKH BA /2 3MKTPOHRUHT Maccac
OVau6, yaap p = n-m mynocabavaa Ooriaurau. ¢, — GHp
ATOMU wean rasHuHC Y3rapMac XaxMAard COoJHuITHPMA

HCCHUKANK CHEnMIL, Y —3,-,-/7 ra tewr (6ynaa k — DBoabumaim,
Avinvuiicn). Harikana (5.15) ky.niaria KYpHHUUIra Keaaiu
v 3 Rk !
® =t amoks X = e (5.16)
3 2 m 2

Duam, o unar (5.12) opgaan udoaasadran KuiimMarnaau ¢doii-
nane < e - -
Aanauns, = HHCOATHH TOUARIHK:

e

_ lmu? (5 1 7)

3 el
Arap m maccaan mo. [OKYAAHIHT HOCHKJNK Xapaxkati yp-
TAU KHHETHK SHEPruscH, CA3HUHT n(‘)go uo1* TeMIIeparypacura
ponopunonat sanaAriuHn, SLHl — ot kT SKaH/IHTHHE
Xucolbra osacax:
Dk et S =3(§)’ T (519

g & 2 el <z
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ORI

s, M. T pioi
HARp NHK jurd” COUNE

ETA/VIRHIT TEMOCpATYpACT T

0Ka] PABRIIA Y3rapap Jra,
HK YTIASYRHAHANE 2[n0il 9.10KT

B 3-8, Meraagap KapuHaRriiuar repunepaty pera
GORTUKAUTE, Voo Yreasysoauy youac

Meraanapiunr Kapiiianri TVFpUCHAArT My 10xa3agapi
VHAASanT KectiM Ba Oupamk ysynditsica sra 0yar o
UHARHPNA WAkAMAarE MeTand OLAarnEiner kapunl el yes
© THAQ, SBHH METAAIAPHEHD COAMMTHPMA Kapuuinri )‘C'”"“‘
ol L,
TampuGanap acockia MeTALIAPHHAD COMITIPMA KaPILLLs
T T?K‘-ﬂepa‘r}{para NPONOPRHONAL PABHILAA QpTILIL AHIKS
i
E - f= gy (1 + af) (515K
Oy nfiorana p, 83 p; Moc passuiaa 0°C pa (°C renneparypds
AAPIATH COMMWTHPMA KAPIHAUK, & 3CA {APULAULHIHL e M=
nepamypa wosfmuntenmic ne6 arawmd, y wmevari 176 A
KHSAHDUIraHAS CoMuumipya Kapuans yauminr 0 C aand
KHAMATHHUHT KauAall yaymara  yerapumuni  KypeaTaitt
YMyMan @ wuHr Yaw Tevnepatypara Goram, sibhi METaAI
HuHD TeMneparypaci 20°C aan 21°C raua xuaAupuraid
@ OHp KuilMatra sra Gy.ca, wetasa 160°C nan 161 C_raud
KHSAUDIATANAA @ UKKHHW XICT KufinaTra sra O/, JIewit o
Oy (apy kymuiLue Xoaadpila yauaawk karra avac, Lyt o
YUYH €Tapiiua KartTa Temmepatypanap murepeasniia & HUHT
KuAMaTHin yarapuac Aed xabya KHatm MyMKii.
MeraasaprRIT COMMITHPME Kaputiinri TexMnepaTypa na-
cafnmit 6uaan (5.19) dopay.aara acacan 5.4- pacaiari / 9rpit
qu3HK OYlinua kamaiwmu Acany s, Jexnn rtampnGatap
: p HURC T ra Gorangaurt 2 srpu umapk GyAga6 conup OF-

n| -
. AumHEg kypearir, asan 0K aa xas Gupop koanug KidiMarT o
° p, ra sra OyJap axan.
" YMYMaH, METANAEPHAHT COMMMTHPMA RAPIHATIRIL WKKN
‘ Xan fHERHANCH cndartiia HhOAANAMW MYMKIE:
) P = Pux 1 Px (5.20)



By udonasary Oupumun Xan wieal KpHCTaqan naiekapara sra
Gyaran aGeoioT TO3a MeTANVIHHHT COMMIITHPMA KAPMHIETHHER
nonanaiin, 7— 0K na Puy NOM  HOJTA HHTHANUIN  JO3HM.
Mignnun xai Koaauy COMTUPMa Kapiudnk Jed arasanu.
By xaa meraauaru apasaniva atomaap sa KpHCTaLl HaH-
wapajarn fedexraap rydailauw Byamyira kenagu. Merama-
HIAD TeMuepatypacuiy abcomiorT Houb TeMaepaTypara AKHH-
JAWTHPLAH/LA YHIHT COAHIITHDMA Kapumanry p  Kniimarra
SIKHHIIA LA,

AGcomor woara SIKHH p
TeMueparypasapia  amxo-
Hu6 Oup xomuca wkysati-
Jdanu, Temueparypaun na-
CAlTHPranUMI3 CapH KaH-
AafAup ,KpUTHK® TeMmne-
parypara kynunauk Tosa
METANADHHNT Kapuiaury 7%
Oitprauura Minapa Map-
Taraua  kamalind geraau
(0.4= pacmaari 8 srpu uu- =
3K).  Typan  meraaiap SHAZRECK:
VUV KPUTUK Temneparypa
(F) munr Kniivaraapu Typanya, MacaTas, CHMO -~
K¥proutn yuyn 7,3 K, By xomuca yra 5‘71;;\3}'8‘!al1-1"“l_ap_
HOM Qaran, MetaaTnnnr yTa yTKASY BYAHANK X01ATA! :ll Tle-
WLHTMEHILL NesipUid HOATA TeHT jed xincobaat “"'\"\l!\:a';mll'll'
FRAZY BYAHANK XOATHAATH asa 3apii jesp-
TAPTHOI XapakaTara TYCKHEANR KRAVBH KyHaap XaM / {3
Wi O¥.avac skan, Ulymime yuyn yova yrxasrouid ou‘p_‘?lgyﬂra
DACKTP  TOKH BYKYAra gearupmuaca, Tuulﬂl» I‘i/‘l 30K
pray Tahenp TYNTavauaaH cyur xam erap ”{\"qmnm-
ar sueiTp “nasom aTHO Ty PN KQ‘“,“,:"G; [Imf'n(ﬂ'
i Onpuinii 6V JuIHHAD
apepaTypatart '\'H":‘H.,.mna
rocynp 4 cymca AABEES
P rorn youd rypransuriainn  Kysarrat.

quyll 4.1 Kc

aa
Mall, YT1a\

YTwaave 1
popnr-Ounec
— AL R T2 LA T
v (B4} \'H‘ " |'\_. \

3. M cpupnir
= 4. NMeraunap KaaccHx

KaMmH

9JACKTPOH Hagapuil
JHKRIAPH

” Hasa-
Jpyae roMonuay apaTHAran K JIaceHK 3-"‘3*’:_{?0‘»;e3.r11m:
PHHLA 9PKUI SARKTPORAADHHNT HCCHKANK Xﬂqﬂ"fl‘"p'mmenm
Oup xma aed gady.a Kuanarad. Acania Mo.m\§. T %8 a-
HA3APISIEG acocan, ra3 MOJeKyaajapyiunr MCCHK: -



KaT Te3JMK.JapH Typ.amua Kuilmaraapra sra 6yam6, y Maxe-
BE/VIHHHT TE3THKJIAP TaKCHMOTH KOHyHura Oyiicynaau. Jlo-
peHu Oy  KOHyHHH ,3/€KTpOH ra3“ ra TarouK 3THO,
META11aPHHHT KAACCHK 3.1€KTPOH HA3apHSCHHH TAKOMMH/IALl-
TpAn. Hamixana Jlopenu mertaazapHuur 3/7exTp YTKasys-
YAHANK KO3 pumuenti yuyH xyiiuaarn ngonani KeATHPHO
HKapii:

i % = (T') : (5.21)

1 5
Oynna (;) 3PKHH 3J@KTPOHJIAD HCCHKMK NapakaT Te3. K=

P
JlAPHra TecKapu KaTTaiukJAPHHHT YpTaua Kuiimartii.
¥ Buewan — Gpaun Koy sca  TaKoOMH/IAWTHPUATAR
Jlopenu nasapuscu acociiza KYifniary KyprREHWIra Ke i

s=2(2\T. (5.22)
(65.22) ra k Ba e JApHUHT KuilMaTaapuun Kyiicax,
2 = 14710~ T (5.23)
e

nporann  xoewa guranus. T = 300 K yuyn — =

n o K-On ., 1 .
=44-10=" ——==6yaaau. Noua remneparypaciaa (7'~ 300K)

YTKA3Uran Taxpudatapaa = munr Kuiinaraapn Ky prowu
)‘qyr:l 7,0-10=%; mic yayu 6,4-10—% amoniund yuyn 5,8-10—*
oic - AC6 Tonnaam. Mewak, 2 yyur tampuca sa masapHil

KuilMaraapn 1,5 wapra dapk gugaan. By wmoc KeaMACAHK
KUIACCHK HA3APHA KAMUILINKIAPAAH XOAH 9MACTHTHHI K
caran. Bysaaan tawxapn gaaccnk Hasapusa TaxpuGaaapil
AMHKTGHIAH OHp KaTop Xoauca IAPHH TY Y HTHPHIAD KiilHHgH-
JHRJAapra ayy keanu. By gufununang s:':pnn‘nmm:i lapH HK-
KNTa, Bupuntu wuiunyii s Kyiunaruian noopar: Hasa-
pusira x¥pa [(5.12) sa (5.21) noxaaapra acocan] meraniap-
HHHT 3.1¢KTp j’I‘KilS)Elmll.ml‘u v I ra nponopuuonaa Gy uin
KEpaK, uyitkn © ) T° ra nponopunonaanup. Taxputaiap sca,
O/AHHTH naparpadaa ailtearanuiex, JEeKTp llluJ)‘,H'i.:H THK
TEMIEPATYPAUHAT GHPHHYN AAPAKACHIA TeCKAPH NPOIOPILIO-
HaJl SKAHAUPHHN KYpcatTay, Byhian Tawkapw, HgxoaT nact
TEMICPATY PaAapid ¢ HHHE KEeCKuH ysrapysuhm xam (Vrayr-
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KasyBuau/aMK XO0/MCacH) KJACCHK Hasapus TYmYyHTHPHG Ge-
puimra Koaup amac.

Hrreunu KURURLU ALK METAMIIAPHHHT HCCHKANK CHIHMHHH
XucoGaaijia BYyxy/ara KesaaaH: MOTATIMAPHUHT HCCHKJIIHK CH=
FIMH namxkapasur geenkauk curumu (6y xarraans 3R ra
TEHI‘) Ba IEKTPOH rasHuir HCCHKANK CHFHMM HANPHHIAHCHAAH
noopar, Hasapusra acocas, JICKTPOH a3 Gup aTom/ui HAeas
Fas mModekyanapuunnr Gapua xycycusraapura sra. Hlynuar

yuynu VIEKTPOH Pasuuur MOJIAD HCCHRJANK CHEHMIT ?R ra,

METANANMHE MCCHKAMK CHFHMH 3R i/? 7-3—13 ra- TEHr

D)
OV aumnn kKepax. TaxpuGasap sca MeTaalapHUHD HCCHKIHK
CHFIMM MeTa11 GYiMaran K pHeTaliapuiir HCCHKJK CHEHMH=
Adn cesnsapai (hapy KiamacaurnHn kypearaan (Oy Karra-
MK ~ 3R ra reur). By MOC KEeAMACAHKHH TyUIyHTHPIIITA
Xam RJaccuk nn;.npun OKHIVIHK KA.,

- "
e
Oarnuun 6006
METAJUIAP KBAHT HA3APHSCHHHHI' ACOCJ/IAPH ]

I~ §. Karrug suncy sonasap HazaprACHHANT 9IeMEHTIaPH

Fermupiaaéran kpuerasa 6yaaxuscn N jgona aromaat
TULKHA Tonran GYJacun, By KpPuCTAATIHHT XyCyCHATAAPHHI
YPranu uH 0l YHuue ‘ouTTa Mig Guaan TanimaiK.
Koant nasapusciara acocau, 6y 4TOMASTH 3AEKTPONAIP HXTHE ‘
Pl yanyicna suepremuk  KudMiTAapra smac, Oaaxi amik
duckpem (yanywan) srepeemus KuisamAaapza sra OyaAanH.
Onaraa, saexTpon ara OVanmm MyMKHI Oyran gneprasaap=
WAHE KalaaTaapRan yxCar 9THAran SHEpPreTHi :-.muurélgg
Aefiunanu. 6.1- pacMAaa” 3ACKTPOITAPHART  pyxean SMULALET
JHEpeemuK uiamaape Gupop MacmTaé Oyiua O P“’"gu_
AQH MIBIYM  Y30KIUKAIPAA N TRESUIALNraN FOP‘””””'TMZP_
3ngaap Guaan wdoaaaiian, By ropu3onran ussukaap 2 FH- -
emur camxaap 106 araaaiun JuepreTik carxiap (.)pa.":Jxap
MK SUEPreTHK  KuilMaTaap ywly arTosmiars 5AeKTpol e-
YUYIE SHCPLUAAAPRUHR AU AAH2AH I{Iu?.ll(lmJl(lpll.()tt,lé e
MAK, GTOMAACH 31EKTPONIAPIMIT SHEPrHSIAP:L A‘,B' AKAau
MaTaapra (6.1- pacwra Kapaur) sra Gyaa oaaau, JeKut |Mar-
B raua, B jpan C raua éxu C pan [ raya oyarit KuﬁﬂPOP
AGpra ara Gy munt  MyMmiun M. Arap  9a8KTPOI 2t

L i O



w pyXCaT 3THAPaH 3neprisra (vMaca-
aaH, B sueprusra) ora 0yacd,
9/IEKTPOH LIy 3HEPreTik CcaTXiil
D] —————  MWFON 3TrdH, &KH JAEKTPOH MY
JHEpPreTHK  carxda  ofawrdi
jefpm oaar oyaran. Bua xam Oyl-
JaH KefMHMH MYJA0Xa3a/apuMusid
Wy OaTra aMan KHJAaMus,
0 — DHEPreTuK Carxaapiin  MenT=
POHASP TOMOHHAAN HUIFOJ ITHIN-
wuaa  fayanrure  marugAail
npanguni  Oawapuauuii  Kepak.
Ksanr mexanpracuuunr — acocui
KonAsaspuaan Oupn  Oyarad oy
81 ——————— npumumnra - acocan wuxmuepui
KEQRM cucmena (MECaaau, aToM)
al Run2 Xap 6up JHepeemui camy:
——————— da Oup Xua weanm xaparxmepi
MUKQAN UKKRIMQOAH OPMUK 34
MPOH HCORAQULILILLL MY M 3
Arap sHepreruk €arx ! 3)eKT-
v POl TOMOHHAGH HWFoA 3THArad
fd):lllgg;ags ,:ﬁfﬁ?ﬁ&"ap Ciumaapy (Xycycuit mexamuk MO
ki Cyn, ‘Gapan E’}qeflumnapn KapaMea-Kapiug Gyt mwapt.
NWAATHAE LnaN ac'oc;l;m—ap 3appauazapus  Xapaxrepaainid
KaGi) Gupuap, KaTTaauKAapAan (XyUH Macca, 3apad
)
Tllpﬁgﬁ:x,lleﬁggﬂ@am“ TYFUCHAGTH (PHKPHMH3NH AaBOM 5T
Ja1Maii airan nag;)i‘;mmap Gup-GpR Guaant y3apo TabCup:
(1bun "3°~'ml-lllﬁilallrnun§l:v“ Y30Kankia oxofawran 6y.ica
THK caryaap Ba Oy ¢ yaca), Gupua aromaapaari spepre-
x{mgon STHMMILH pr \‘an%ﬂ\"p?ﬂw aqeKTponaap TOMOHUAZH
= s N s .
ram ‘\fiﬁ:;,'"ﬁ.ie&lfg;ﬁfqﬁ;o"'KKP“CTa-11 MAPYACHHN TAWKIA 9T
Macoganapaa moﬂ.ri;n;m,i{; ISH.CTQM'“’ aToMaap d < 10~ &
JIERTPOHAAp (akar Va aT.o\' _\"llnur VUyH KATTHE 2K
T Y3 TOMHHMIT SAPOCH GHARHT I
CPHCTAJIHA TAWKUA STYBYH GADNA aTOMAAD Guadn XaM
TABCAPAAMAAN, BOmKaug Al pua aromasp Guaan X
RS RCRTHONDR “”l‘ru“.k:l. H30AKUUAAAHC A ATOM. L1~
» TPOHTA (aKaT Wy aromumur SACKTP Mafifoit TABCHP
STCa, KATTHK MHCMAATH JMeKTPOHra sca B s it
HACHHUNI 3JCKTP MARAOHH TABCHD STaAH, l‘]ui‘“'l:..x -{.l': 3OS =
LHSAJaHral aTOMAArin OUTTA SHepreTik L:.:'r\; ypuira Kartmg
MHCMNA Cup-OupHra SKRH Xofnawran N ,u,'”'J SNENreTHE

6.1+ pacu.
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CATXJAD Tpy nmacH BY-
Kyjara kenanu, by carx-

Pywcon
JAap rpymnnaca axepze- [, g
mui 3ona ned arajiajim. 305000

Jlemax, naoasiusianrau
ATOMarH pyXcaT STeJa-
ran anepreTux carx yp-
IHra KyHcrasnia pyxear
ITHArAH 3UEPreTHK 30-
Ha By atyara Keaap akam, ¢ iz
Pyxcar sruaran 3ona- Wy
JAD  TagukJaanran aona-
Jap  OGuaan axpaTharai Il
6yaann (6.2- pacm). ki
Kpucraan anexkTp 7] ‘T‘”‘-A””""f:‘
MAHAOHMHHUT WY KpUc- = | |
TaMIUH  TAWKWA 3TYBYH | [
aTOMJAP HUKI KOOHFHa-
JrponJaapra Tab-
CHPI KYUCU3POK, TALIKH 6.2- pacy.
KOOHKAarn  9ACKTPON-
Japra TabCupi sca Kywaspox Oyaaad. [llymaur yuyH u30°
JfEsAaNran atoMa SiApora AKHH xoflmawran aneKTP"‘:
Oant srran cary A Ba sApoAaH Y30K Kodaawrd s:.nem‘p():l
Oana srran carx D Jjap ypaura KpHCTalAJAa moc pJBHm"lH
BYKyAra Keaadrran 30HAJAPHANT SHEPreTHK I(ellr.’ll”\'ﬂap|
Typanul Gyaaam, avia A A, < DD, Ymywman, soH 1apiit
SHEPreTHE  KEUPJAHUrd KPHCTAATHUHT  Yauamaapura, y“ﬂa‘;,_
aToMAap conura 9Mac, Gaak{ KPHCTAATHHHT TaGuarHrd 60
angaup, Jlekdn pyxcar staaran Xap Oup sonajard carx/ °
conn kpucraaziary aromaap coun N ora renr. Hlymiur Y‘gﬂ
KPHCTAMIAArHA ATOMAApP COMIL KAHYaJIuK Kyn OyJca, P)’xm,,
STHATAR SOHAAATH CATNJA4p WYHYVIHK 3UYPOK moﬂnalﬂaoﬂ-
Ostata snepreTik 30HANUAT KeHraurn Gup neua aneKTP

¥ 60"
BOALT G¥aaam, Arvap kpacraaa, macazam, 10% aromaaH i

., faguyranean
sonanap

S < cat-
par Gyaca, sonajaary caTxaap opaauri ~ 10— 3B 6ys1ap loﬂ’
Karrig snemaarn Kynauang KApaénaap B1aeHt aneKTP e

J@piunr XoaaThra GORMK  GYAraHAury yuyu, oaarTAd l\ul‘l)»rﬂ‘
TAAMALATH SUEPreTHR  30MAapiH notamiuria coansd
prHaran sueprerak cxemagni Golijpaminuaaau. 28K

Coddaaaumupuazan snepeemiur cxesada sarehitt 220 q)
MPOHAGP MOMOHUIIR WWFOA IMUAAH 30na (paneHT zaﬂa
sa Oy 30maza sxe AKUK OYAAH pyxcam smuAeat

(Gywr 3ona) wgodaranadu, x0402. 13
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AunBarra Oy nKxl 30Ha

G TAaKHKJIauran :1(31:;1 Gxuéz:lli
01 &Xpartuaran oy aaii.

JIGHT 30HaJari 3uepreTk

CaTXJ8p MEKTPOHAHp TO-

MOHHAGH KauuaJauk WUIF0a

STHATGHANTH Ba TOKHKaN-

ram  30HAHHUT  SUEPreTHK

KeHrsurura Kapa® Oapua

K&aTTHE KHCMJACD Yy chud-

' Tagiiknznzer sona

h = ra OYAnHaLm.
Arap Basent 3ouajaru

j .'!1)[{”1"‘

PS SHepreTHKk - Cat
KTpPOH-

Onp KHCMHTDHA 3.1

Memannap Jup  TOMOHHjAn  HIOFOA
sTuaran Gyaca, J4CKTPOH-
Eene, preTux

JAdp  KYHHPOK
carxAsil W0KOPI
TEeTHK caTxra KS'"rapunum nMKoHuaATEra sra O6y.aa, K}i‘
KaTaH, 300a {WIAaTH SHEpPreTik CATX./1ap OPAJurm 1y Kaiap
KuunKKY (~10=* 3B), xarro mixosr KyucHs siexTp Mafl-
JOH XaM 31EKTPONAAPHH I0KOPH SHEPreTHK CaTXrd pis
JIHL UMKOHINN  Gepaiuran jAapaxajia Te3.1aTuiull A
Merannap wynsait xyeycusrra sra G6yaap sxan (6.3- pac )
Meraaa GYamaran axcapusit KaTTHK CKHCMJAD, 14 59.1CHT
30HA1arN GapYa SHEPreTi catx-
JAPHN 3JeKTponaap Gana stran
Oyaanu. Llywunr yuyn saexr-
POH I0KOPHPOK 3Hepreris cary-
Ta KyTapuaulin ao3us G3.ica,
(daxar 6Vm 3somanars suepre-
THK COTXT8 KYTapuaniig nepar.
Bynunr yuyn saextp waiizon
TABCHpHAQ 3JEKTPON spuuadt-
ram Kyuinnua sneprus taxuk-
JAHTAN  30HAHUHT  3HEpreTHy
kedraurn AW nan xarra Giau-
um kepax, Jlemak 6y xo0.aa
KAaTTHK  OKACMUMHC  XOCcaaapi
TAKHKIAHAH SOHAHIHF Suepre-
THK KeHIJnrn Ouial anux iana-
AM: fu
1) arap AW erapanva xarra :
OyJaca, 3JexTp MafiioH TaBCl- 6,4- pacn.

snep-
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puaa @Ki BCCHKINK Xapa-

Bgu 3oma

>

Kar snepruscH  Tydaian (omtasyboannan
Jonaci)

NEKTPONAAD BANCHT 30HA-
Aan 6Yw 3omara yra oa-
MAIAIAAD, S'BHE 3JEKTPOH-
Jap  Bajent sonajaru V3
Ypunaapmiau gyaraamasi- T
Anaap. Byusail suemir:pan {
usoaATopaap Exn dusaek-
mpuxaap et arazanu
(6.4~ pacw).

2) arap AW yuuaauk
katra OyJamaca,  KaTTug
KUCMHUHT TeMIeparypacu
€Tapaiya wKopd Oyarania
(0 K nan auua 1oxopn Tem- 6.5- pacu.
leparypaaap Macana, xo- e
Ha TeMNepaTypaci nazapia TYTHSNTH) HCCHKMHK XapaKd
SMeprasci Ty@Aian BiJAenT 30HANATH INEKTPOITAPHHHT ‘:ﬁ
Kl OV 3001/1arH SHepPreTHK CarxAapra Kyrapuaumrad lfaM
AL Gyam, By 3.eKkTponaap 3J4eKTp MaiiA0H Ta‘bcug.lﬂa_"ﬂ_
OVl S0HaHNID I0KOPHPOK SHepreTHK CaTxJapnra !chﬂP"”B_
e vyskni. Hlyniur yuyn Oy Xoaaa Oyw 3oHaHi )’Tl(33ya
SOk sonacu 1e0  araml  Makcajara MYBOQHKAHP. ByHA
Ruemaap spuaeymrasenuaap neé aranamm (6. 5- pacm):

zuvnap

Guaat
Ilapran  pasumia, saasatT sSOHacH 3JekTponaap *:e” re-
OyTyn @l TVaran Jkucmaap TakugJaanrad sopacuuuur 9t P

h > < VK u/t
thi genraurn AW < 3 sB 6yaraiaapuny sipumyriasri }136
0, grcunua AW > 3 3B Gyaranaapunu AusnexTpaKaap
OTA MYMKHU.

2- §. ®epmu—/upak ragcumMoTi. Afinuran ras =
. KT
Kaiceur racassypaapra acocan Mera/uapjari .3-"‘*‘3',? K-
raa® mogekyaaaaps 6y aMui 3AEKTPONAap sneprysach ())IlmaP‘
CH3 gulisaraapra sra GVAHmId MyMKHH 34U Ba 3.r1el<TPB ol4”
Hiie sueprusaapn 6yinua ragcumord Marcseanr — rakch”
Maw maxecusomy Ouaan ngoaaana ERUB Maucnge.’”‘{ gner”
sMomia sueprusmape Wopan W--AW raua ﬁy”rulmc6u1'“
tponaip cout Az unur sueprerix untepsaa AW ra ! 8
Ar . pa
(\\“' | azekTpotip sneprusicura GOFAMK pasumpa 6.6 Pll" ar
; Ly o g
TACBUPAAHTAN 30PH Yu3HYK OViiaal y3rapaau. Arap MET: <arrd
TCMNEPATY PacH owupu/ca, Oy SrpH YH3HK nacasaH 75




SHepruf/ap coxacura uyauasam (pscMiars nyuxTHp SrpH
yH3HK). Jlemak, TemMneparypa Owrel CapH Karra YPHLIH
3JIEKTpOUAAp colti owKO Copap axan, Axcuinuag, MeTo/IHAR
TEMOEPATYPAaCH KaMallnmn OHAGH SAEKTPORJIAPHIHT SHEPriti-
Japn xam kamafiud 6opean, 0K a0 sca: ,3.1exTpo! ;xELf
KapaacErran Gapys 3MEKTPOHAEPHEHT SHEpPruscy io.ira TeHr
6ynanu, b

Kranr nagapuacnaa-uyn? Kpaut nasapnscuia, o4 ulri na-
parpadad TINHIKG YTraniMU3AeK, METALAAArH 5Pl 248K~
TPOHJIAD BAJEHT 30HAWRHD SHEPrETHK CarTxaapuia |y i
TAKUKANI] NPUHUHNKECGG PHOA KHJAT4l XoAaa  woilao il
Kpaur nusepuncuga Pepun — Juparnuny Koaum ~
nUKAac METOAMNDPH KYAA HUAGLH, 2

KBanr cratucrukacnra zcocan, W smeprisay Cariig
IJEKTPOIl TOMOHHALH WIFOA STHAHLE 3XTIMO
@yERYyeAcE 1e0 arenamiTan Wy Anzeru #goan C
JAH3AN:

J(W)=—
By ngoasna T — aGeomor Temnc parypa, & — Doa i ADH~-
suitcy, Wy, — Depuu snepeusci ( S
depmn  carxHuRur GIBHK ManHoCcH Oh WU AR,
Arap METeAAMINr TEMNEPATYpiCH 8CcoaloT HOATE HIDLICA
(7'— 0 K),
W > Wy 6yaran xoazap yuyn 7(W)— !
W < Wy Gyaran xoanap yuyn f(W)— 1.
Bomaya afTrakiaa, TeMnepanypacu : GeoarsT noara 1enr uia-
rau Meraaaia PepMH CaTXHAZH KWKOPHPOKAGTH IBEPreTHR
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G.7- pacu,

carxaap Oy Oymaan, Axcumya, Pepmi CaTXHAGH NMACTPOK
O¥aran suepremik caTxJap SAeKTPOHAIP TOMOHILAAN, a10aTTa,
Tyaa niuroa stuaran Gymaawe, Carx 7y/a HIIFOA STINIHIIH
YUY yiiaa 2 ta saexrpon 6yanum kepak (6.7- pacwm). Jlemak,
Pepun sneprusen 0 K temneparypaan METalaAarn 3pkuH
3.’lC‘l(TPOiU1£l|) SHEPrHACHITHIT MUOKCHMAT l\'“ﬁMﬂTH}IHP. Q)EPMH
sHepriuacura Moc suepremix cary, apam 0 K remneparypaan
METaAI1arn 3PKIIL SACKTPOR TOMOHHAAR HIIFOJ STH/TAH SHT
1oKopn aneprevhx cary Pepmu catxu aebé aranand,
Az 0 Kaan gapxan 6yaran uxTaépril TeMIepaTypana=
ra (T > 0 K) meraxmn  kypafank. Bysaa] (6.1)ra acocan,
W = W, Garanta f(W) =5
W > W, 6yaranaa f(W) < -%- \

1
W < Wy 6yaranaa f(W) > 5 -+




Ilemax, Tepmu catxu 7'>0K
TemnepaTypanard MeTaJliaa 3JeKT-
pOH TOMOHMA8H MIUFOJ 3STH/HLUI
sxmmo.nnnrn:-;— ra teur Oyaran
JHEPreTHK catx 2KaH. By carxaa
anbarra OuTTa a/MexTpon Oyaadu.
Meranaip yuyn @depmi carxu,
oaaT/Aa, OHP HEYd 3.EKTPOHBOJb-
TAspra Tenr Oyaaiu, Merosauunr
TeMnepaTypach ownumn onnan dep-
MH CaTXMHHHT Kuiimatu Oup 03
e  xamasny, *
6.8- paemaa F(W) nunr Wra
Goraugank rpadguru T=300 K sa
6.8- pacu. T=1000 K 6yaran xoaaap yuyd
racupaanray. XucoO.aai 1apHEHT
Kypeatnwmya, f(W) umnr 1 nan O raya yarepysura MoC
KEe/YBYH IHEPreTHK CaTX/Jap KHAMATA:PHHUHT dfupMoCH Me-
PAJJIHINT  Temneparypacura Oorang Oyaca-ja, Jexni yHua-
JHK KaTTa KuiiMatra sra Oy.JaMaiu.
Pepymu-JInpak CTaTHCTHKACHTE < COCAH META - 1arH SPKHH
3-"T TOOW TeoHuur sneprus Oyfinua Takcumortn 6.9- pacmad
' ‘ ‘f44 opAuHaTta YKH OYiaa® sueprivi-
\ | aua Gyaran 3aexTponsap cout Au

= (A
« AW ra nncGatn (\% Ky aran,

|

|
| I8 A
«4a, Oy HHCOAT 3MEKTPONIAPHIID JHePrHi
g ‘ ‘J pasniaa own6 Gopsinti, bByuuur ¢ 040
q 1@ SHEPreTHK CATXJAap S0HAHHIL TYOHAL-

1 T=0 K

| 4pox *ofaamysuia skan, Puenm
(y. | ) 8a T=1000 K (nyngrup unsug) remnepa-
Type i\paarn saekt-

pomapihl. Heprugaapu Gy-
Hiya rageumora nosasanran, 4 T
T=1000K remneparypaiary 4%
TaKCHMOT (haKaT IHEPrusiaapi
Pepmn sueprisicn; W, non
HCCHKJHK Xapakatr Sneprusci

AT =1,38- 10— 28 . 10K =

= 1,38—* XK= 0,1 3B 6.9- pacw,
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Kazaap dapx Kuiagur g djgexrponAap yuyuruma '=0 K naru
TageumoTian gapygaanaan. Bydu Kyfmaargua TYMIYHTHPHII
Mymii, 7 =0 K sa sanent sonaunsr $epuu carxuraua Oyia-
ran 0apua SHepreTHic CaTXAapu dAeKTPonIap roMonnaan Ilay-
AUHEHT TAKHK 12 NPUHIMIHEG PHOS KHAMHrau Xoama OaHi
ariran (6.7- pacura gapaur). Meraaanu 1000 K raua Kus-
AUPTPAHMII31a  KPUCTAMT [MaHXKAPAHUHT HCCHKJIIK TeOpaHHIT
sueprusicu 27"~ 0,1 B 6yaann, Bynna, 7=1000K remnepary=
paraua  KHaAMPHArat METAATAd OPKHH 3AEKTPOH KPHCTA/M
naikapasan kynu Guran W oo << 0,1 5B aneprus OMHLH
MYMKHH, jeran xyaocara keaamus. Harmkaza Gy 9/1€KTPOH
Y31 HIWFO.1 970 Typrai SHEpreTHK carxaad 10KopHpoyK HEP-

PETHK carxra Kyuummn Jgosum. Macasan, kpHcTatd nauxapa
Kymsua snepruann Pepun carxura sk okodjaurad We
carxnarn saexrpoura Gepea (6.7- pacmra  xapaur), OY S
TPOsmMNr sueprusien W, + W o W, 6yaann, Wy dHEP-
THAAK cary OYw s, Llyuuur yuyn W, carxaaru 91eKTPOH
W, carxra wyrapuanimg Mymiua.  Arap depmu CQTXHJHH
YS0Kpox woitrawran W, citxaarm 34eKTpPOHTd Ky wMd
SHEprua Oepuaazuran G6ynca, 6y 31€KTPOHHMHT 9|lepr;mc::
Wo bt W, e = W, G¥aumn noaus, Jlexun W, sneprias
cary Gyur smoc. Ilymmr yuyn W, carxaart 9 eKTpOHTra
KYWinua snepras Oepuamiin MyMKHH 3Mac. H-
. Hlymait giuans, meraaanuar TeMIEparypacH OIJJ”PMr:u-
AT METALINAH 9pPKHK 9ACKTPOH AGPHHHT '(I)ﬂl\'ﬂT oup K”ce
runa (Pepuur carxutan ysors Guaaan &7 gaaap "ﬂcTKliauwlr
FeTui carxaapra koftasmrasaapu) Kpucraan ﬂﬂ”"‘apn.ﬂ ;{'
MCCHKAIK TeOpanmaapias KViusmyua suneprus 010 'O"'Ogru
POK sHepretis caryaapra KYTapRARIIH MyMKHH. Aerasast
SAEKTPON rad Vauuuur Oy Xycycusrtd Omaan KaacCHi us-
ragian kecwun gapy guaasw, Wysusr yuyd kpauT Ha napra
CHIA  METAAIAATI 3JAEKTPOM TasHH KJACCHK racanByP 6y 1
O¥ieynstaranmirn cababan ainuzaxn 2a3 jed araul oAaT

rat. a
Allnran ra3 MoAeKYAA1IPH OVAMHI SPKHH lee"‘Tpolu:ﬁ’l‘3
yuyn ®epui —lupak cratucrikac ypuum 6yaragaura peranst

AH, 6b3aH, yHH Mdepatr rasn pe6 xaMm araaaam. rapﬂmcﬂlla
HIXO0AT OKOPH  TEMUIEPATY PAraya Ku3AHPHACAKH, = pM
KPHCTAA/1 AIKAPANHIT TeOPauriuaapruuuHr sHepruac
aneprusicuaan karra 6yaca, Sbuu (6.2)
: RT> W, Al nat-
wapT Gamapuiaca, UXTHEPUI SPKUH SMEKTPOH I(P"C:a Gy AaAH-

wapa Ouaan SHEPryf 8AMAIHHHL WMKOHHATHIE 3




By Xo0//la 3/CKTPOH raskn auixumazarn 2as Aennaain. (6.2)
fan Qoiinanannd, ra3 aliHurad XoJaTA:H afHEMarai XOJaTra
Yraaurc i TeMOEPATYPAHHHD KHiMATHHE TOMHII MyMEHH!

=Y _ (6.9)

Temneparypauunr Oy KnAMATH QAL MeAnepamypact,
éxya Depuu mesnnepamypact iefiwaaiu, Alnnn TemiIepa-
Typachunnr xuiimati Na yuyn 37000 K, Li yuyn 55000 K, Al
yuyn 138000 K mi tawkua xuaap axeH, Oaaraa kynn Ouaan
OHD HEHA MHHT TPaAyCAH TeMIEPLTYpajarn Meréqiap Ouiah
uw TyTHaain. Wlyapur yuyn, 119, METaJJapiuarn 3JeK-
TPOH Tad3 aliliiral X0JaTaa OV,

J

3- §. KBauT HasapHsicHia RCCHKJIHK YTKasypuasiiK Ba
NEKTP JTKa3yBUAHIHK

BHPOpP KaTTHK KHCM HKKH YUHHIHT TEMOepaTypaJept Typ-
Juya 0yaca, Gy KHCMHHHT HCCHKPOK YUHJaH COBYKPOXK yHHra
HCCHKAHK y3aTHAHWH Ky3aThaaau. [asnap sa cylokauxaapid
MOJIEKYIaNAPHIET KYYHINH HaTHxacHAa yJaap Ouaan Oupre-
/K8 HCCHKINK MHKI0PH XaM Kyuap aam. Karruy xucMmas
3Ca MOJEKYMATap €XYA XKHCM OYAaxuasapuHHHE KYUIH KY -
saruamaiian, Jlemax, Karruy KHCMAAPAA HCCHKAHK MIKAOPH=
HHAT Y3aTHAHIWN (DaKaT HCCHKJANK yTrkasysuaiani Ty dalan-
THHA KY3dTHAAMN. KaTTHK JKHCMJGPHHHD HCCHK.HI
HAIJHTH KBANT [e3aPIACHAA KyRHASrHua TYWYHNTHPIIaLL
Kpucraan namxapansur TYTYHHAQ xOfinamran 3:ppadaisp
HCCHRAIK  XApakaThAa KathamuG Y3 MyBO3aHar Basusiraapi
aTPO(plma TEOpanMa XapaKkaT KHAaAM., HCHOMEMHT HCCHKPOK
(7}) yuua: xofaawrau 3appaua coBykpox (7.) yuiaa dkoil-
Jalrai sappauara HHCOaTaH KaTTapox aMpanTyaa Ouaan Te0-
panaxn. Kpicraga namxapaunnr TYCyHJASpHAa KOMIAWIEH
3dppava: p Onp-Gipaapi Ouwaan Gordanran. lllyisnr yuyn
K4TTApOK aMmAnTYAsaap OuaAsh Tefpanaérran 3appoua KYWHE
TYrynjaapaa xoinauras 3appayasapuuur rtebpaniin & uithy
TyAasapuan ownpaau. Ulynpan guan®, wccug/anx teGpann
SHEPTHANGPH KPHCTAAA MAHKAPAHNHT OHP TYTYHILAH HKKHH-
Yl TYTYHUHPa TVAXUH npoueccu tydanan ysarpaaan, Hecug-
JHK SHEPrHACHHHHr OKOpHAZ Kafda Kuawnran #Aya Ouaan
Y3aTHAHINHEN NGHXKApara oM HCCHKANK VTKAZY BUaHANK JCHH-

JAaZd. Byujall HCCHKAHK YTKa3yBYAHJIHK MET ) 2
KaTTHE JKHCMJap YYVH XOCAHP.
Meraanapaa 3ca HCCHK/AHK 3HEPrHACHHW TamyBuMJap Ba-

1L
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audaciiy, acocan, ainnran ras (oJaunTy naparpsdra Kapanr)
MONeKyNasapH OYaAMIII BafenT 34eKTPomIap Oaxcapai.
Heengmik  yTrasysuaininkaa 06apua BAJGNT 9JEKTPOHAAP
anuc, 0aJKH yaapuuur GHp KHCMH, aHHKPOPKR depumu caTxuian
ysori Ouaall ~ 27 Kajap nacTkn SHEPreTHK CaTX/JAapHu sraj-
JATSHAAPUTHIE KaTHAWAH., Dy S/EKTPOHAAD KPHCTa.an NaH-
WAPIUUAD  MCCHKINK TEOPAHBINAPHAGH KYIIHMYA 3SHEprus
0/H0 10KOPHPOK SHEPreTHK carxsapra kyrapusainu, Arap Oy
ACKTPOHAED KPHCTAAA namxapannur Tyryuujiaru sappavanap
Omaan TYKHAmes, yaapra ¥3 sHEPrusiapuHunr Gup KuCMHI
GepnO, Kyilupox anepreTHy carxJaspun srasaaiian. Ly Tax-
JANTAA BAJAGNT 3NeKTPOHAGD Epaamuia HCCHKJANK 3SHEPrHsICH
METaNJAHHIT TL‘.\H’IL‘pﬂT_VpuCH l()!(OpllpOl{ YUHAZH TemMneparypa-
CH TIACTPOK yudra ysatuiain. DBy KapaGHHR 34€KTPONAH
HCCHKAMK VTKasyBuanank ae6 artanaau. Ertapanua 10Kopapox
TeMIeparypa.apiarn o Meralnapad matKapara oujl HCCHK-
A VTKA3YBYAHARK 3JEKTPOH.H HCCHKAUK YTKA3YBUaHIHK LAl
Oup neua 03 (XaTTO Muur) Mapra knunk Oyaaan. Macanan,
MeTaar  Gy.amaran 300HHTHHHD  HCCHKAHK  YTKA3YBUAHIHII
@ ==0,17 Br/(M-K) ra teur 6y.ica, MUCHHHT HCCHKAHK YTKa=

Br
3YBUANJNTH & = 390;1;. ra Teur.

SN, KBANT HA3APHACH &COCHAA 3MEKTP YTKA3yBUAHAHK
Kauil Ty ynTapuanmy Ouaan tanumaiiank. Tauwkn saexrp
MAHAON TABLCHPHAA METaNA3PA&rH  BAJGHT S/GKTPOHAApPAAH
OHpopracy  KyuuMmua sueprusi 04u0 I0KOPHPOK 3HEPreTHk
carxra kyrapuacuu. By anexrtpon 6ymarran ,ypuu‘ra — snep-
FETUK CaTyra yuaan KyAHpoy SHEpreTHi CatX/1ard 3/JeKTPOH
KV Tapuanin Mymxuil, By HKknnup saextpou Oywarran suep-
TETHK caTXra suajia KyHupoK 9uepreTHy CaTXMard yuuHuH
SJEKTPON KYTAPHAAAH BA X0xas0, lllyunnai Kumub, mMeraanap-
S SJCKTP TOKMHIHT BY:KYAra KeJanmpaa afiinran ras Moae-
Ky.aaspy ael KspasaéTran BaJeHT 3MeKTPONJapHAHT Gapyack
KaTHama YV X0a1a HUMA YUVH Y4 BAJCHTIH AJIOMUHHAHHHT
MEKTP VTRA3YBUHANAKTH GHP BAJICHTIN MHCHHAT JEKTD yTKa-
SYRYaHJHCHAGH MKKH Maporada xkuuik? Bowrkava afitranna,
IHMA yuyH Gp atoMra MOC KeayBuil BaJIGHT SJeKTPOHJap-
HUNP OLHUIE 3JACKTP YTKA3YBYAHINKHE OUIHIIKTa cabad 6ya-
Maiaun? By casoara wasapusi Kyiinaarsua KaBoO Gepaju.
RarTiyg SKHCMHMHT 3AEKTP VTKA3YBYAHUCH BANCHT 3JI@KTPOH-
JEPHIHET coHura amac, Ganaky SHr 10KOPH BaJEHT 30HAAArH
ISHEPreTHK CATXJIIPHUNT KaAHAAlN KHCMH 3MCKTPOHIAD TOMOHH-
Aan wmros sruarananryra 6orank. Xycycan, sonanaru 6ap-
Ya CaTxJap 3JACKTPOHJAAP TOMOHWAaw Oauj 3THATaH GyJca,
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et |

GyHiafi KaTTHK OKHCM JeKTp TOKHHE Yyrrasmaiinu. Muc
KPHCTA/H/1d SHT IOKOPH TY AUPHAMAraH BaJeHT 30Haxark Gyl
SHEPreTHK CaTXJapHHHT Iy 3oHajard Oapua 3HepreTHx carx-
agpra HucGaTH aMOMHHMAJArH XyAAH wyHnall nucoariad
TAXMHHAH HKKH Mapra karra. Lynuar yuyH MuCHHHD 3JMKTP
YTKa3yBYAUJIHTH QTOMUHHAHHHT 3JEKTP YTKa3yBuanJHrHAaH
HKKH Mapra KatTa.

OHAH, METANJIAPHHHT 3JACKTP YTKA3YBUAHJHTHHHHT TEA-
fiepartypara OOF/MKJAHIH KBAIHT HaA3apusl acocuia Kitafl Ty-
WYHTHPHARIWA Ouaad Tanmuaiank. Ksunr Hosapusia xapa-
KATJIAHYBYH 9/NEKTPOHHK TYJAKHH Ae6 Kapaaaiu Ba 0JaTia
9NCKTPOH TYJAKUH /€0 araiaan. DASKTPOH TY/KHH KPHCTAMLI
NAMKePAHMHT  TYPYHJAPIJIATH  3@ppauajapiad  COUHJANH.
DNEKTPOH TYJIKHH COuMaMaciad GocHd Yrauirai macodasi
9JIKTPOH TYAKHHHUHT IPKuH IOCypuwt Macogacu (M) aeiinaa-
AW, KpuCTaMIHHUT TeMMEepaTypacH OpTrau capiu Nai:apaHHur
TYDYHJAPHAArH 3apPavasapHuHr HCCHKJIMK TeOpaHuilIapH
Xyuagan. By aca 2JexTpon TYAKHHHHHD COYHANII 3XTHMOJ-
JUrHbn ounipann. Bowkawa afttrania, 37€KTPON TYVIKHHIIHD
9PKHH I0TYPHIL MACOpaCit TEMNEPATYPA OPTral Capil Kanas iy,
LUymmrv YUYH METajn TeMmneparypaCHHHHT OpTHUIL YHHHT
SNEKTP YTRA3YBYANAUTHHAKT KAMSHHIIATE, COAMWTHPMA Kap-
UWIRINKHINE 3Ca opTHumra cadad Oyaaau, Axcuuua, Merat
TeMIeparypicHmn NACANTHPraHHMH3 CAPH YHUHD COMMIITH]
HApWHANTH KaMaitn6 Gopan. Jexun 7=0 K xa xav o (/) noara
TEHrIAMAl . ByRpur cadulunn KBAHT Ha3apUsICH KY 11 1arH-
Ha TYWyuTHPaAK. MeTaastary apasauiMa aToMAapi B [Tk
panmnr  nedextaipy  nExoAr Japaxana x;«r.n;fnmm::xx.u 1a
KPHCTan namkapann #1eas 1e6 xncobaam MyMinin, by i
METAILINIT COMMMTUPMA KAPWHANTH (DaKAT Matik:
JIAPHIATH 32PPAYANIPHUNT HCCHKANK TeGpaHiiinap:
JHTHHA  BYXYAra Reaagu. Jlekun Kpant Mex il
TABKHAIAWNYG, XaTT0 a0comoT HOAMA XaM 3appaud.1apHHir
HCCHKIIK TeOpanumaapn v xromafi . Llyvinur yayin 31eKTpoH
TY/IKHIHUAC Oy TeOPanNWAapAa CoMMINIUIN Ba Oy HUHD HATH-
KACHAA 3NEKTP KAPWIH.HKHHHT BYKVAra keamum coanp OV-

AQTH. i .

Ma

4- §. DuekTponunnr meranisan YHKHL MK,
Konrakt xoaucaxapu.

Bupop nanwaark ras moaexyaafapHuHAr WAMIIAGN Tall-
KapHra YHKMUINTA WY HAHWHRAD ABOPAAPH TYCKHILMK Kiia-
ax. Ep armocepaci sca Epuunr topraw maiionn Tydaiiau

82



6.10- paca.

Yiaad vypuaaan. Arap Gup napua merana GyaaxyacH Onaan
HUL TyTamran Oyacak, Oy MeTaasiari 3JekTponsaap ¥3-yasu-
Al MeTaan ramgapreura yHkuO kera oamafian, Bynuur ca-
6abu numana?

6.10- pacwaa TACBUPJANrAl  MeTana OyJakyacHuuHr &u
CHpTEpHra nepnenaukyasp  kunaud OX YK yTKasaiauK.
Merana munaa, awin X wanr guiiMataapn @ jad b raua ys-
rapranjia  9aexTpoORJApra NanKapanuur TyryHJaapuaara Myc-
Gar wonaap ToOMOHMAAN TOPTHIIHIN  KYU/JAapH TALCHP 3TaMM.
By kyw saexrponaop opacwaarn ¥3apo nrapuuaul KyuJaph
Onaan mysosanaraawn® rypaun. Ulynnnr yuyn x ¥xura nep-
nennkysip oyaran nxruépnil xaraamun rexuppeak, 6y KaT-
JAAMAArH HOHJApHUHT  MycOaT 3apsjiu ainu BagrTaa wy Kart=
JAMAL ORONAQUINAH  SPKUH SJAEKTPOHJIApHHHT Mau(uil 3apsi-
JApHra MIKAOpan Teurup, S metasa nunaary (@ <x < 0)
KaTAaMIap 31eKTPONeiiTPasup. DHAH METan CHPTHIa HHXOAT
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3y (= &t & =10) Karamwtapun TeKimpaiIag,
CHDPT HATVAMLATH JNCKTPOUAAPUEIT O KHCA METIIA
TAUMANEES YaKea, Oy capt Kariam mycOaT SIpsA eund
Gty LHETRAT TRIGKIPHCHTA. wiKKa aaesTpriitinpun (0§
A RiTas YaaKKa KNG 6 opras i, vaapnn Yan TOMOIT
s, ElITAZaNE 3ACRTPORASD CUPT KHTILN A 2 A PUEA
VIAD, JeKN VIS YHUA e Y301 ana nYEas
pura gabsas. Ulynmae yuyn aerdsn capri Jon
MpoRAGp DyAymy Gungn komaauran Girar, Jewiy, Men s
A TAUIKSPIrd YHKASTEAN 9AKTPONID CHPT KATVIA L TOMOKILASH
mmn KYHI TARCHDp. Kueaig, By Nx-aan kyw Xod Merad
HYKADHCHTA KAPAO Ayuaarat 6Yan0, 3AKTPORMHHED METATILAH
Supiuiinra  myeiy (Oapeep) OFasan. lllyuunr yuyn Metana
“HYMRAPH DPKHE SACKTPOM METAAA CHPTAGDUIA DYSKYArd Keds
pan 'rycugaap (Gapsepaap) Ouaan Ypaarau iy p.tuioa (Vpa-
Oa) wofinamran Stcair, xefiam mynxni. OxpTaa tyeny (0apsep)
HHT KOIHIANTH, OMp uewa aToMaapapo macodansn (Taxsiual
10=" ») oprmaiian.
* Hurmitgaze Merainiari SASKTPONNHIT HOTEHIHAL S1SPIHs-
chni 6, 11-pacvaaruaer TacsHpaall  HMKOHUATH  TYEH/IAMN.
- Pacumarn norenuuan ypanunr uygypanrn W, Metaau idxas
PHCHAA B2 TAUIKADHCHAZ BAAGHT 3AEKTPON 3ra OF.iuld MyM-
KHit 6YaTiH oTenuNax 3neprugaap (ApKMuNRD  MaKCHMAA
Kuiimatunn uoxanangn,
~ Meramanarn. azektponaap sra Gyt MyMgnn Gyara
SHEPreTiKk KHilMaTAap (MepreTuk CarxJaap) nit noTCHIHAI ¥pa
nunra wnsaiang. Bynaa We—0K aa saectpon Tomonnian
HINFOT STHATAH 3HT OKOpUEH 3uepretur carxaup (Pepun
carxu). AnGarra, gyiupoy IHEpreTHK carxia xoilaamran
SJIEKTPOH NOTERUUAA ¥PANAH WHKHIUH YUyH KYIPOK nil Gaxea-

¢

Gl paca
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puiun gosin. Macasan, TOTeHIUAT YPAHINT 91T Tu;;ﬁmr:: x;gg;
ngwran saexTpon yuyH Oy HIHHAT KHfiMaTH m [T o
Oyaaju, depmu carxujia >Koi3nqmral»x S/EKTPOI yqye By
Hm MEpuman xuiivatra, seun Wy, — W Oyanmu K pm;nau
KATTANUK, S60n QEpMu CaTXHARTH 3EKTPOHHHIKT METEH i
UHKHWE yuyn capduanaguran pir ousan u(po;m.nauynq. e i
TANMK ACKIMPORHILNE MEMAAA0QH LURINL LUl 1D ara 4

Ay= Wy — Wy 6.4

Ungnw amn A, ungiu notennuadu o GHiIan _
A, =eq (6.5)

ndosa opKaan Oovviauran. Yuxuin norenuHaan Aer:aﬂ.zxa Mli;
TAMT HYKAPHCHASrN HYKTA Ba METaal cuprura mu\o‘ﬂr AK -
OyAran TawKy nykra MOTEHIMAIIAPHIART ARKPMACH 'lyluyHll
A8, Yugnw Houmunnr KufiMaTy Typ./# MeTaaJapAa Typania
OyaHG, osaraa GHp LEuA 3AEKT-

7
/ 2
POHBOALTrG TEHC, E
AuAN yyku nmaapu Ay = [:]

==&, Ba A,, =—e ¢, OVaran 3a-
PRAZAHMAran  MKKE  METRAAHE
k¥paiiaie (6, 12- paew). By se-
Tansapaa Gepymn carxaspn moc
Pasmua W, sa W, 63 acnu.
Meraanap Gup-Gupuaan Gipop |
Macoda yaoxmikaa kofiagmran .
TAK upaa Yaap  opackHia  xey
Kaijal saerp saiizon BY Y-

YA Reamaiiu, Arap Oy meraa-

Wy Mg

i

!

|
Wzm

6.12- pacy.

Apuy Gup-Gupara  Terpscan 4 2
(6.13- pucn) saexrponsap Gn- 5t = |2
PHIIL MeTa/ 0000 Wk Me-

Tanara Yo Gowan . Haruka-
A8 CHpHUIL MeTaA DACKTHON- J"!""-"]""
Adputane Gup xuemomn  (VKor- e
FULIHE yuy o wyctar sapajiaa- S

BaLk, HWgkinuM  Merassn  sca

1 <p {1 -l
Mgl sapaaaanaa Lly ra- 3§ &
PHRG Oy kel MeTaaa opackia Ty
unTennansap Gapks Byxyiara W
Keaagan. By norenuuaasap gap- (A

Ki KK METaAARnGr Gap-Gupn-
ra TerH3HANWNA, FBIR KOUTAKTH 6.13- pacat.

!
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Tydaitau ByKyAra KeTaHIHTH yuyn KOHMQAKIM NOMEH|Uar-
aap gaprgu AefinnanH. ;

SJIeKTPOHAPHAKT OHP MeTasijaH HKKHHYH METa/ra yTH-
wi uuxoar tea (~ 10—'°c) Tyraamamaiu Ba MyBO3aHAT BY-
Kyara xeaann. MyBo3anaT BasuATHAA HKKAJAa MeTasAHHAr
‘Qepmir caTxnapH Tenr Gy.aaum,

Bup-6upuza mezud mypzar memasrraprire uiri HYK-
maaapu (B sa C uyxraaap) opacudazit nomeryua22ap Hap-
Kl WiKw KOHmaKm nomexyuaazap gapsu deinaad, Yuuir
KHiMaTi KonTakTAarw Metasnap depmu carTxaap ‘Hunr afiup-
MacH GuviaH XapakTep/aHaiu:

=i Ve (6.6)

Onarna rampuba’apia yauauaiuran KOHTAKT [OTeHIHAL-
Aap (papKH METAITAPHHHT CHPTHLA HUXOST SKHH OY.aran Taul-
KH HykTanap (A sa D myxraiap) opacumarn NOTEHLIa11ap
(apguanp. Ulysuur yuyn vun mawgu goxmaxm nomen-
quaaaap gapkn xu KICKaua KOHMAKM  NOMEHYNA.1AAP
bapiuw 2ed atajaanu, Pacwian kypuuMmmua, YHIHT KL
METANVIADAAH  SAGKTPOHJAAPHHET YHKHIN wuwaapuuinr Gapgs
JHJAAH XAPAKTePAAHHIUN TO3HM;

Opedn—ta. ., . (6.7)

Oy n(poAaNa ¢, BA g, —MOC paBHmIAA Gupuiuil Ba HIKHHYH
METAMNIAQH SJIEKTPOHAAPHHHT SHKHI MOTeRIMALIAPIL.
Hkku Merazanunr Oup-Onpura ternwy tyQaitan pyKyira
KEJIAANran KOHTAKT norenunaniap dapxu MeTajJapHunr Xiu-
MHSABHIl TapKknOnra pa temmeparypacira Gorank, Byt O
un OyanG Boavra amnkasran, Wlyvwunr yuyn Bo
CHPHHYH KOHYHM 16 ataiain, BoabTanunr mexnnii i
NaM MaBxyld, By Kowyura acocan, Gup xua temnepatypa
OHp HEUa MeTdann Omp-Gupura kerma-ger y.anca, OyH

S2!KHPHHHT 9P YeTKH HYKTAJ3piAa By;myACa Keaq UraH

NOTEHUHAANAP (apy+ (axat weTxi meraiiap: boanugs
PUHNN B OXHDrUI META1AaPHUHI Oup-Gapara Ter:3i/uiliM
HaTH A BYH wra (S
Jaauran noTeniL a1aap

dapkura tenr OyJjan.
Hkku meraasnan Oepx
samxnp  Tysaiank (6. 14-
pacm). By sammnpaa HKKW
KOHTaKT MapkyA. Arap Gy
KOHTAKTJAPHUHI TeMNEepa-

o
i<}



rypanapn 6np xua (7y=75)

0Oyaca, 3amKppja SJeKTp /®\\
TOKN BYXKYAra KeJMaiiii. / <
Akcinda, arap KOHTAKT- )

JAPUNNT TeMmeparypaaapH /

Typanua Oyaca (7 7%)

JWKHPJA  TEPMO3ACKTP — s
IOPUTYBUH Ky BYXKYyAra

.,
\

KeJajl  Ba  paTHRkana
JEKTP TOKM Taiijio Oyaa- f;
Au. By xoauca GupHHYH
Mapra 3ee0ex TOMOHMAaH
AUUKAAHPAH BA YHUHT HOMI
Guaan arazaun.

By}yara KeayBYH TEpPMO 9.10.K. KOHTAKTJIapLara Tem-
neparypaJjap (Qapxnra nponopiuonan gkan. By sca KOUTAKT
XOAHCA N1APHHHT KEHD KY JMaHHJAHIIHCE BMKOH Oepajii:

1. Tepmonapa €kn TepmosjemMent AeG aTanayBui Kypu/ind-
JAapAa HKKH TYPJAH METaanapaad Ty3laran 3an:kHpHuHr oup
KOHTAKTH TEMNEPATYpPacH aumK Ba yarapMmac Gy ran My XUTAd
(naca.rmu, spuérran Mys Hunza) caxaanaiy, HKKHHUN KOHTAKTH
SCa TEMNEPATYPAcH aHMKAGHMIIN J03uM OV rad kucmra (My-
NNTFE) ROBAAmTHPANA AN (6. 15- pacm). 3amkupiaari ranb-
spnoMerp / Ba 2 KOHTAKTIAP OPacHA8TH TEeMMepaTypanap
thapkura Mocaal japaxamannaann. Lyuaafli kypuana (Tepa
nipa) EpAaMiAa Ky Aa NACT BA Y 14 WOKOPH TeMInepary pas
gung yauam myamxen (0,01 rpaiyeraua).

2. Tepymobarapesnapaa WCCHKIHKE SHEPrusciiim
w¥rpn saeKTp SHEPLHACHTE ANAGHTHPHIT  MYMKIHH, pra
BOKTAS APHM  YTRASTHMAN  TEPMOIJACKTPOreHepaTopaapumii
dofiann mm kosgduunentn ~ 15% ra eraau,

[leapre xoancacn 3eebexk xoaucacura rteckapu Gy amod,
YHLIT MOXRATH KYAHAACRYa: KORTAKTIAAPI/@rY TeNeparypa-
aapn Onp Xea (7= 73) G¥aran vypan mMeraarapiall TalwicHa
TONran SAHKHP OPKaAR sAGKTP TOkM Yrkasafianxk., Bynaail
samkapaa JKoyap — Jlenm Kouynura acocas @k pajiagdran
HCCHKANKASR TOWKAPH, KOHTAKTIAPHHHT Oupnaa VM4 a
NECHKANK 8RPAANG unKain, By HCCHUKAMK MUKAOPH 38HKHP~
A0 VTAETREH TOK KYUHIra Ba TOKHUHT YTALl BaKTRTa MPONOP-
uHonas. MEgenue ROUTAKTAA 3Ca8, AKCHHYA, HCCOKANK OTHAQ-
an. By MCCHKMuR MiKAopi GupHuYM  KOHTakTaa axpanud
HHKKAH HCCHRANKKA Tenr,

[leabTe XoaucacHjian COBHTKHY Maulnnazapuaa (X0a0awHu-
nuraapaa) ofaaranuaan,

6.15- pacwm.
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Tomcor xoducacy sca Kyiduaaruaan n6opat: OHP KHUHCIH
yrkasriu OyiliaG temneparypazap (apku Mapxyi Oyuacuil,
Bynaafl yTKasruy OpKamu 3AEKTP TOKH YTHLI 2Kapa€huid,
2Koyab HCCHKJNTHAAH TAUIKaPH, TOKHHHT #yHamiuira GOrang
PABHIIZA KYIIHMYA HCCHKIMK MHKAOPH axpanain &kl 0Ti-
JaH,

Tomcon xoaucacuns IlebTe XOAHCACHIHHT XYCYCHIT X0/
Ae6 xapam MyMkuH: [leapre XoAHCACiaa salxnpiars Gup
KHHCAHMAC/HK MKKH OHp-Gupu Onaan xourakria OVarau yr-
KaSTUYHUHT XuMusBuii TapkuOniara dapx rtydain Byxyara
kesann. Tomcon Xoaucachaa sca 3alKUpRary yrxasriu Gapua
KHCMJIADHHUHT XHMHABHE TapxuOJapr Onp XuJ, JCKH TeM-
neparypasapn (apk kuaaau. Lynunr yuyi YTrasrouuunr
HCCHKPOK KHCMHAATH 3J1EKTPOHJADHHUT SHEPrHfNCH COBY
KHCMUAGrH 3ACKTPOHAAPIINT SHEPTHACH AN KATTap
Jlemak, GHD MHHCAR YTKA3THY HOTEKHC KH3Lnpu
YTKasrnuia Opp #HHCARMACANK BY:Kyara keJaap srau. By Gup
KHHCAHMACANK 10K0pHAa GadH Kuauiran aQextiil ByRyArd
KEATHDA/H,

oy

EtTusuu 606
SIPUMYTKASTHYJNAPHHUHT 3JIEKTP YTKA3YBUAHJIMIH

1- §. SIpHMyTRAsTHYIAPHUHT XyCycHil SaeKTp
VTKa3yBUaHJIHT |

DJeKTP YTKasyBuanauri OVauua MeTanr/ap Ouaan AH3Nex-
Tp;.x.nap~ OpannFii aru >z<uc.\t.1ap rpynnaci Mapiy ki, yaapui
APHM yTKasruuaap ne6 araiaau. SlpuM yrRasrciuiapau
HKKH I'pynnara axpartuaasu. Tapxudu gagar Oup X1 arom-
Japaan nGopar G¥aran spuy YTRasr.uapin saeMenTap spi
YTkasruuaap aefiunanun. Bynra B, C, Si, Ge, Sn, P, As, Sb, S,
Se, T, J aap xupanu. Hyxmuwu rpynna spiwyTiaseiuiapra
HKKH @RI YRIAH KYNDPOK XIA aTOMAADAaH TVAILATAI GHpPHKMaIap
KHpaan. DBy rpynmimgsr tamsax paaagapi  ciudariia
M. H. Mengenees xaasaaununr yuunu sa 6e i rpynna
2JeMenTAapHHHIT C)up:m.\m;mpn' InAs,GaP,GaSb, AISb Ba
OOLUKAAAPHA KYPCATAIL MYMKHIL.

3aMOHaBuit TEXHUKAAA 9HT KYN KY.AAaHII Ll HMYT-
Ka3rHY/18p FepMaunii Ba KpeMuuiiup. By 3. Aappai
scanBajunur IV rpynnacura oua, suun Oy s4eMEHTIIP aTOM-
JAPUHEAT SHT YeTKH (BaNent) KOGHFHAR TYPTTALaN BJCKTPOH
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7.1- pacm.

Gop. By aaemenraapHHNT KPHCTaAAL
2@ sra. Kopajenr OOFJAAHHIN LIV H] XHMUABUHE OCOFJAANHIIKH,
OYHA3 KpuCTaAa NAIKAPAUNHE TYTYHAApHAA xofiamray Xap
HERH KV aTOMUHHD OWTTa1aH BajleuT SJACKTPOHH Onpra-
AUKAA Oy NKKH KYUIHE aTOM yuyu ymywmuil GVaral sJAeKTpoH
Ryraw symyara kearupaiu. 7. 1-pacaaa IV r"p\'nua 3/1eMenT-
AAPAre oA GVAran KUCM ATOMJIAPHHHHE KOBAJCHT OOFJauHil
CXemacn racsupaanran. Bapua BajsenT saexTPonJIaApH KOBAAEHT
GoPasmmmia KarHamran cod sSpuMyTHKasTHy  KPHCTAAH H30-
AATOP OVAaAM, SABHH SJCKTP TOKHHU VTaamaiiau. Jlekuu OH-
POP TERCHP HATHMXKACHAA KPUCTAAAHUHT afipHM KHCMJIapHaard
KoBanenT Goraanuiu Oysuiiiwm Mysmiun, Macasal, KpHCTaI-
i gusianpranaa Gku yvud Cputrania speMyTKE3rHY ATOMH-
HUHD gopanent OOVJAAHHLIAAIN SJAKTPOHAAPHHHHT HCCHUKJHK
X8PAKar UCPrufaapn XaM OPTanu, DAEKTPOHHHHT HCCHKJIHK
Xapakar sueprusict cod sipumyrkaaruuaarg kopanedT OOFJaa-
Haumn Oysuwra ervapaw 6VaunG goaranpa, 6y 9/JACKTPOH y3
Vpuuin tamaald kpucraan 6Vinaé xapakar xuaa Gourxafiau.

AGTAG SHEPrHAHUHT Oy KHAMATHHM QKMUGAQUL SHEpZURCU
el araaann, DACKTPOH OVIarran XOAHA TEUIMK AefAHJald.
Tewmnk arpoduaa KPHCTAANHUHE SACKTPONEATPANARIH Gysui-
ran Gynanu. By epaa Mouduil 3apaaad 9ASKTPOR ETHIUMAra-
JUCH YMYH TEHMIMKHURD 3apsauun mycOar neo KabyJr Kuaum
Kkepak, anGarta. Llywiaft wuaub, cog ApUMIMKAI2UARINE
Gupop dcofiioa KOSAACHIN COF AQHUULHILHE 6)‘31‘-’”‘““‘."‘“’"6"'
aFcacuda SPKUH  AACKMPOH 6Q  MEUUE syolcydza Keaadit.
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Byun, ojart/ia, 3/EKTPOM-TEWIHK BYXYAra Kesid Aefiimiaau.
Arep SpKHH 9JAEKTPON TEIHK Guaal yupaiica, Yy TEIIHK ar-
poduaary MycOar 3apaiaHH Hefrpaaaaiiin. Hariokaia snex-
TPOH IPKHHMTHHH [YKOTHO gopaJseHT GORIAMHIT IITHPOK-
yichra ailaann® Kodain. By mnponeccia (Oymaai npouecce
PEROMOURANUS NAUAANN) ITeKTPOH Ba TEWHK 1Y KOJaLH.
[Hewmak, cod sapuM YTKasruujaa sAeKT{oH Ba Teuuuiap Oup-
raquKaa, AbHn KyQT OYAn0 pysryara keaaun €xu {1y Koaaui.
Bomkaya Kuauo aiiTrania, haar spkun saektpomimr kit ga-
Kar TEIUHKHHET BYRY/Ara Keanuy Ba iiViOJHII MY MIIN 9Mac.
DHEPreTHK CaTXJap CXeMaCiia SACKTPOH-TINHK WY THHHE
BYKYArd KeJIHWHra TAKHKAGHTAN 30HANMHT JUEPrETHK KeHr-
aurn (AW) nan karrapox w¥umiMua SHeprust 0aray  BaJAEHT
30HaAarn GHPOP SACKTPOUHUHT YTRA3YBYAHINK 30uacira VTi-
i Moe keaajn (7. 2- 0 pacvra x.) PexomOuiawia npoueccuaa
3Ca, aKCHHYA, YTKa3YBUAHAMK 30HACHIATH 3JEKTPOU BAJICHT
3ouafard OVl 3HEPreTHK carxiy araitaiiir,

" QaekTp Maiizion Tancupuaa GyTys kpreraaa OVl
TPOHAEP Maill0it Kyuaanrawanrara TeCKapm, Tet
MafoN KyMAaHTAHARTH AVHaanuniia  (TeuKin
MyCOaT aKauJurHul yilyTvanr!) xapakatra geaaut. B
I(ECCra CaTx.iap CXeMaCHaarp Kyiniarn s 1P M
Yrgasyuaiang  aouscuarn saexTpon (7
Maiilon TabeHpiaa k¥minua sueprug o, v 9t
TeTiK caTxra kYuaan, Temux sca, ancuuua, KYyAnpox carxra
Ky dau.

uekTp Malii
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MEXaHU3MH apaJjauiMa Ba acoCuil aroM/JapHuUr BaJEHTIHCMra
Oorauxk. VMyman nacm mesnepamnyparapia spus NimKas-
WHUF 2 aCKID JMEQSYELARAURIL ACOCAN APAAAULNANN YITL-
Kasyoiannkdar woopam 6yaadu, OKopupox Temmeparypa-
JApa NCCHKNK XapakaT SHEPrHscy BaJeHT 30Hajard deK-
TPOUAApHIUr  YTKASYBUaH WK 30HAcHra kyuupniira erap/H
O¥aub Kkoaaan. Harixaia xycycuil yrkasysuax mkka cadad
Gyaysun ACKTPOU-TEW K  Kypmaaps pymyjara Keadid.
Wynnur yuys Oyniei remneparypanapaa apajauwnyann Ba
Xyeycull yricasysuaia aapiin Xxucoora oJuill Kepak. K yoa
0KOPIL MeNHepamy paiapoa sca XyeyNcutr Ymra3ystan ik
apaaai VINEQEYCUAHAURIAN aria Kamina 0yA2aHA1L-
2 YUNE QpaAQUAAIL YMEQIYBLARAUKRI X1uC002 OAMACE
Xax Gy.aadu.,

3- §. p—n- yrH
aat n6o-

'a Onp xma saeMent (Macadau, repmamiit) .
ran KPACTAN MapuaCHia Kypafiank, BupHuui KPHCS
[ apasamiMa arOMUHHHD BaJeHTAHC( Oewra, PKKHITHH
K Qaarn apanalMaRIKH 3¢a yura Tenr GyacHi. Y ;\'9{”’:;:‘3
GUPHINIL kD (CTAAL 1-THIL, UKKHHYACH SCA p-THA  APUM YTHEZS
riy Gyaain. By kpicranaap Gup-Oupara rermaral (|<0'll‘fi‘1;a
Gamaran) xoa 7.8-a pacmia racs tpaaurad. DY dt?,mn
Onpuis picTasaia  4-THIL apanamsa aroMJaapH 'ryl])‘ﬂ. oH
BYXKYAra kearan acocnit  3a8paa  tamysunaap — patik

7.8- pacu. 95
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7.9- pacM.

JapiH oupauajgap Ouaan MKKHHYW KpHCTaAAia p-Tun apa-
JawMa atoMaapu Ty daia BYIKYAra Kearan acocuit 3apal
TamyBuWIap — TeUHKAapuy sca aflaanavaaap Guaay Tacsup-
Jamra wapraamub oaamus.

Bynaau Tawkapi GupHiiyu kpucTana (- ten spHy YTRas-
THY)Aa ACOCHA OYIMAran 3apsii Tawysumaap — TewnK.ip B
HKKBHYH KPHCTama (p- Tun  spum YTiasrku)ia acocnit Oyama-
ran 3@psij TAUYBY4AAD — 3AEKTPONAAP Mapkyl Oyaau. BY
acociil GYAMaran 3apaa TAUYBUHARD KPHCTAAAGPHITAT XYCY-
cufl aromaapi (O3 TekwwpagTran X0a1a repmanuf a TOMAAPH)
Tydaian Byxyiara xesanw. Onaraa, acocuit 6Yamaran 3apil
TALIYBYI IAPUHIT KOHUEHTPALKACH 2COCH({I 3apsi TauyBUM-
JAPHHHT  KOHUGHTPAluACHAaH anya kam OVaaau. likasa
KPHCTaAA G4p-01pura TETH3NAMAran XO11arH yAapuuur Suep-
reTux cxemasnapn 7,8-6 pacmaa tacerpaanrad. By cxesanap-
HH fHala COANAAWTHPHLE Ma: Caauaa TYIAVpPuAraH BaJNCHT
30HAHUHT OKOPil KHCMH Ba YTKA3YBUAUJHK 30HACHHMHT Ty0
KHCMH TacBHPJANrau, Xo040C. Pecmaan wypunul TyproAuki,
depMmu CaTXH AZ-THIl APAM YTKASrAMAa TAKHK anran 30Haununr
JOKOPHPOK KHCMILA, p-THN SPHM VTKA3THYAQ 5CA TAKHKAAUran
30HAHHP KYHHPOK Kucaaa wofawran  (Gy Tyrpuaa  OJAHI=
ru naparpagaa Garadenapox Gadu stuaran). Inan Oy HKKa-
Ja KpHCTaaanu Onp-Onpura WyHAaR xencaalb 1ernsafanKkk,
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HATHXKAZA YyJap OpacH[Aa HUXOAT SIXMA 3SNEKTP KOHTAKTH
Byxyara xescun (7.9- a pacwm),

By xomnrakT opkaau GHpuHYH KPHCTAAIAAMH 3apa/A TALIYB-
UHAAD NKKHHYH KPHCTAAIPd BA AKCHHYA, HKKHHYH KPHCTAJJI-
lari sapsiyi tamyBuyuaap OUPHHYM KPHCTaJAra yra Oouia-
RUIap., n- Tun sIpuM  YTKA3CHUAAH pP-THO SIPAM YTKa3rHYIi
YTrau siaexrponaap p-Tui KPACTAMINUHE ,08* KaTAaMuAari
Teuwkaap Ounan pexomOunanusaawain. Harmxaza 6y xar-
JaMiLa My T 3apsadM TEIHKAAp Coll Kayaiirananry Ty dait-
A 08" Karaay mMaudua 3apaiaana0 Koaaas. Axcunva, p-
THIT SIPHM VTIKASr Uy LA a= T SIPUM  VTKA3CHura TewmKaap
YTu0, v epia saewrponaap Ouaan PeKoMOUNALNIIAMTANI P
yuyu ,ao* waraam mycoar sapaaaanud goaaiu, Ileyak, Typ-
I TRIAArH apu VYTKAsrHuJaapHutr Ternd Typran uerapasmii

coxacHaa Kyul 3JesTP KATAaM BYIKY.ATa Keauo, YHHID 3J€KTP

MalAOHN £y, 9ICKTPOIINPIIHIT OHPHHYH KPUCTAM 11a0 HKKHH-
UHCHTY Ba TCIUNKAGPHIHT WKKHHYH KPUCTAJalan  OUpHHYH-
Cira sinaas Yruanird TVCKHEIMK Kuaa Gounaliam. Bomkava
Kb afltrmeta, Oy KVil 94€KTP Kataam GepPKHTYBYI KaTaaM
OVaud xuamar suaami. By Karaasmiard 3apsi Tawy BuHIap-
HIHP gonueirrpaitinagcy uuxosraa snyux.  Ulynuar yuyn oy

RaTJaMUHNr 94CKTP KApUWINTH  HHXOSITAA Kartra OyJaaim,
Wynnatt xuand, n sa  p-mun  Apus  SMEA32040QPHUHZ
Gup-6upuza me2uld mypean coxacuca (Gy cOXAHH KOHTAKT
CONUCH _te 01, VEHED Kaangaurn Gup Heva MEKPOH, Sbitl
10~ J aMACH AR OY.aA ) éycvdeq Keazaw Kamaa-
it p Vo do0 amaaadid. OaAnilan Wy gail xuané
VW aad, e X3 THILAARE SIPHM VTRASTHuIapii ysapo
OUp-0uipil Critait MCXaniK PARRINAA XRUNCIA TR {Y I OH-
/ SV TN BYRVIEE KeATHPpRI My symac, Jlexun
P = - YTHUGID MOXHHTHIN OARAPOYK TYMYHTHPHIN Maks
Camag, Ous arafiaabd mynaafl yxmaraursan (ol pasanamns,
Kellmnuame p— - Vrowng avaara OWNPHII  TEXHOJOTHil-

CHHM T

pi OHIAH TAHWAMHS.
J VTRILIE 30HQ7ap HA3APHACH (COCHAA KYpPHO
- B P- THI MPEM YTRASCUNAap opacHia 3J€KTp

KOHTUKT ra Kearupiiaca, Oy KpHCTaAT SArOHa CHCTeMa-
HI Tdl poaras g depyn carxaapi 6np xua GanaiiLankia
KOMawany (7,89« 0 pacs), By sca Kpucraazapiuary snepre-
THA J0ILIAPHIEE ONP-ORPHTa HucOATal  CilMKAIIMra Ba Oy
HKKEH A Vrasruyaan wbopar  cHereMandnr 30HaJapHHH

T.9- 0 pucMiariiek «VpHUHINGE KeauIuura cabaGuu Oyaai.
By pacuaa  suektpon KauuaaHK 10KOPH 3IHEPreTHK Ccarxia
woltaauran 0yc4, YHURE 3HEPrUACH WIYHYA HK KATTa SHaHH-

T—3K8 o7



1, TEWHK 5ca Kanyanuk Kyfi SHepreTHx caTxaa xoH/aurad
GyJca, YHHHT SHEPrufcH IWYHYAIHK KarTa SKaHHHH (4yHKH
TEUIHKHHAT 33apPSAAH 3JEKTPOHHHHI 3apsinra 'rec1<ap31) acaait-
auk. Pacvaan kypuumO TYpHOAHKH, f- THN SPHM YTKasrHu-
JarH 91€KTPOHJapHH YHT TOMOHTA Ba p- THN APHN YTKAsrHy-
JarH TeWHKJapHA ¥am TOMOHra YrhHuiura OauaHivmri W,
Oyaran NOTEHUMAA TYCHK Kapiulink Kuaaa. Jlemaw, soHasap
Ha3apusCHra acocam, p— n- YTHUI KPHCTAMLIGpAarH acocuft
3apsA/l TAWYBYHJAP YuYH norenuuan rieug OyanG Xusmar
Kuaaad, MyBo3auar BasusTHId p — 2- VTHID OpKaan (aKar
SHEPrHAMAPH NOTEHLHA/ TYCHKHHHT 0aaai L Inrnian Karrapo
Oyarai acocuil 3apsA Tawysumiapruis Vram. By acochi
3apAA TAWYBUHAAPHUHT OKHMH @cocuil mox ([.) ne0 aTajan.
Iy BagThuur y3waa acocmit OV.avaran 3sapsnjl TamyBuHaap
Xam p—n- YTHI OPKAAH XapaxaT Kuaub, xoacocull (1)
MoKHL ByxyAra kearupaiad. Lllynu nafin stmr 103HMEKH,
acocuit G¥amaran 3apsil TALIYBYHIAPra p — 2- VTHLL T

JHK KHAMalian. AkcHEYa, p — f- YTHIUTA HCCHK
Tyaitnn eTnd kearan acocuil 6¥amaran sapsil tail
P —N- YTHUAGTH 3JeKTP Maillon (KOHTakT 3.
Eyp) GHp KPHCTAAMLAGH HKKHHYH KPHCTAAITA V-
aAauagn, Ulynaai guand, Gup sagTHUKT V3ile
OPKaaH Kapama-Kapur iy Haaum1apaa acocuit (7,
(/) Toxaap maskya GVaaam, Mysosanar sasus
JAPHIHT a0CoMOT KuilmMataapn Tenr Oyaaiu, 1
P — N- YTHIN OPKaIH HATIKABHG TOKHHHET KHliMaTi HOATd TEHE
Oy aa1u:

TOK>

yuyn

I=1,+1,=0 (7.2

“Arap P —n- yTRWra Tawks Kyuaaunm Gepuica,
BHII TOKHUNT KHiMaTH noa1an dapyan 631
KyUnaHuW MyBO3aHatiu Gysran Oyaati, Naku
THILAArH SIpHM  YTRasruusapian #oopar KpHCTA
coxacura SMeKTP Maubaumnr mandufl KyrOwin pa . p* coxa-
cura mycoar gyrouuy vaafiank. by yaawun (7. 10- @ pacy)
MYFPI Yaauw, Kpucraanra Gepuaaérran ramyy Ky wianim (U)
HH 3ca myrpu Kywaaxuu el arvaiaim. TYrpu kyvuaagnm
HATHXKACHAA KPHCTANIAA BYKYArd Ke1adrran 5,1exTp Maition-
HHHT Ry Haanumm p — n- YTRIAGT N KOHTAKT SACKTP MARLOHH-
HUHT AYHaanwmira Teckapu 6yaaau. Bowmkava altrranaa, TVEPH
KYUJaHHII KONTAKT SAGKTP Mafaonunu cycaftapaan. By sca
V3 HABOATHIA SHEPreTHK Carxaap cxemacuia noreuuuan Ty-
CHNHHAD  Oaaanaauruin el mugiopra xavaiunmura ca6a
oyaaan. By xoa 7.10- ¢ pacmaa taceupnanran. [lorenuuan
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Qnermpor Mepugen

7.10- pacs.

nacaffuunr p—s- YTHUI OPKadH acocuit 3apsn

OWUMUHE KYYAliTHPAAH, AbHH 4COCHIT TOKHHHD
jur. Tlotenunan TYCHK Kanuaaak KyIipox
Oy nacafiym sca Tawkn kyuwaann U ra nponop-
HHoBaa) scociit ToKOuur KHAMarH WyH4ad K KaTTapok 6y-
w, Hoccocnft roknnur Kuivati sca  ysrapmaiiin, uyHKH
acocun Cv.asmaran sapan T:lIll_\‘u‘ll!.’].lplll!"l‘ Xapaxarura noreu-
Upan TV cnl Kapunank KHanMac sau. Jemax p—n- yTHur op-
QU MATHIKABHG  TOKHMHT KHRMATH BYFPH Kyuaa-
IOPUHONAA PaBRilta opTrO COPaAH Ba KPHCTAJLI-
Coxacuaan ,n" coxacu Tomon  #ynaaras OyJaanu
o > | 1) By fiynaaiiing, o4ataa myrpi ayHarul

A4

pucrTaaatEr (2% coxacura xyuwiannmu U O6yaran  mai-
Ganitur mycOan KyTorum, ,p* coxacura sca Manuil KyToOuHR
yvagiiane (7. 11- @ pacw). By Xoa1a KyuJlanHLIBH 7meckapi
KMaaruw O araut onar 6Varan, ‘Teckapn KyuJaHHUI caTy-
A4p cxevecia (7. 1= @ pacym) norenwgan Tychy OGasamijin-
a0 gaaop  oumpaad, Harukajza  acocuii  TOKHHHD
Kifivarn gamalino keraan, Hoccocuit ok Gy xoanaa Xam ys-
rapyafin, Jlemar, Oy X048 ¢CCChit TOKHHHT KHiTMaTH HOdCGC=
CIl TOKHUNT KHAMATHAAH KHYAK OYJai, ABHH

FARSPAL (7.3)
e 9
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DAELITDAN HEDUF

W/ Towrun spepeticy

T.J1- pacut.

LIIynmir Y9YH Havikasnd roknuar ByHaau noacocuit Togs
e BYHaANUM ORaaw Gup xua Oyaaau. By iy uuaiuan
meckepi AYRAANw aefnna . : '

YMyMait, Xap nkkasa 5011 XaM RATHAABHI TOLUnHT Kt
MATH P —1° yTHWra Gepiaran kyyandmra GOFARK pasingaa
ysrapaut, BY GORaammm p — n- Ymumkure 0.0 nep
XQAPARMEPECTIRACY AeNRAAAN. P — A~ YTHOITRT D011 T
XAPAKTEPUCTHRACH 7. 12 pacwaa racempaanrain, By pacu
I KYpIHHG Typusama, g
PTHIHENHD SACKTP KOPITHARER
TVPPH AVHaannia Ky i

yHr xuftsartrea, Techap -

AHIIAR 3¢ 4K CHHya (O

Karra KHinmarra a i .

- Hivinur vy y THUI

5 o9 4% o 0 i _PIveY i ¥ -
- WHLEARN - TONIOOIE  idfvaTH
reckany A A I TOR-

WHHT KHAMaTH A &y 3 (Gup

HoMa MHAJNON Mapra) Karra

Gyaann.




SN Xsd
4- §. SIpUMYTKA3THYIX IOUOJ Ba TPHOANAP

p — n- YTHUL acocHla HIUAAHAHraH KypHJaMajsap XaxHia
QUKpAAIMIIAAH QU 2 — /- YTHIOHH XOCHA  KH/HIHHHE
Oab3n Oup ycyauapu Guaan tanmmaiing. IOxopuaa p— -
VIHIAN p- Ba n- TUOAACH APHM YTKasrauiaphu Gup-OGupura
TErH3UUL (1Y OHIan XOCH I KHUNG Gyamaiiin 1e0 adTraniii.
Wlywanr yuyn, osaria, p— r- yrumuy  X0oCHJ KHAHLLAA
Kyitarn yeyanapaan qoiiazannaan:

1. Macaaau, 7- THRard repManuil  KpUCTAAHHHHT YCTHrA
03rHHA MM KPHCTAMMHUNT MapyacHud Kyino, yaapuu acra-
ceknn Kuampaiiani, Mituitnnur spuw temneparypaci 428 K,
repuanniinnkn  sca 1215 K. Ilysunr yuyd rtemneparypa
OPTHIIK HATIKACHAA HIARA SPHITAH, CYHI HHANA-repyatnii
apajalvaci repyatnuii KpHeraau nuura Oup 03 YyKypaHKKaiad
KHPHG Ooprau KaTJaMul TaWKmi 9TaAn. ACTa-CEKnH COBHTIILL
HaTHXRACHAA Oy KAT™IaM XaMm KpHCTaJgaHaiu, Jlexuu y p- ThI
KpHCTaaaup, Jlemak, 10Kopuiarid npouecc HatHamacinia aco-
CHIt KpuCTa/A OVJAMHIL 2- THO TepMaHuil yCTHla p- THO Tep-
MaHuiiaan nOopar KamiaMm By:KyAra Ke.aad. Yaap Op4aHrHAA
9ca p — - YTHIL BYIKYAra KeJaal.

2. Bupop wamura, Macana, z2- THI SPHMYTKA3MHY BA y‘l‘uﬁy
APHM  YTRAICHNAA p- THI YTKA3YRUAHAMKKA Ccadadun Oyaa-
Auray apasauma coaaiiank. Magmmanr xasocunn cypus oamo,
yiu Gupop nuep? ras Guaan TYJIAHPAMH3 BA HAHIIHH repme-
THK papuiaa Oepkartamus. Kusampmu  tydaiyin apanawmMa
atoMaapn Oyeaanaan pa apddysHs XOAHCACH HATIDKACHIL
APUM YTKasruy wuura kupud copaad. Apamamma aromaapi
KipO  Ooprann Karaam p- THDL SPUM YTKAsruura ailnaﬁann.
Hamxana apusiTkasray CHPTHAaH yHuaauk uykyp Oyama-
rau macodjana p — n- YTHUI BYKYAra
Ke1a. ]

Bus oxopnaa Gadn srran p — n-
Yruuun NOCHA KUAHI YOYJApHLan !5 { \ [t
TAWKAPH aH4d MYPAKKAOPOK TEXHO-

AOrHAAN YCVIAD NaM MaBxya. Jie-

KHI yaap ycruida T¥XTaamafivng, e
DUAH APHM VTRASTHMAN KYPHaMa- I
JAPHHAT HIUASW DpRunKny Ouaan Ta-
uimatag. Oaxuare uaparpagia 1a- Qﬁﬂﬁaﬁ
HHIKO  YVTITOHHMUSIAeR, p—7i- YTHill
OPKaJI 3JCKTP TOKN acocan Gup dyHa- 4
g (rYEpr RYHaauu)ia OKAp SAH.
p—n- Vrawnurr 0y XyCycHATHA@H 7.13- paca.
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2
7.14- paca.

yarapyBuaH TOKHH TYFPHJAUI Maxcaiuia goiine
K, Xakukaraw, p — #- Yruwra 7.13- @ pacyaa T
raH CHHYCOHAAN KOuyH OViliua V3rapysuu gyuaanim gvil
rai 6yscun. Toy spuM 1aspaapaard Kyuwaauum ailin
YTHUW  yuyH TYFPH Kyuaaniun oyJaca
JIATHCH 3CA TECKapH KyuJIaHHOI
p —n-yTHIl OPKAAH OKA@Tran TOK KYWHHMIT B!
Augaurn 7.13- 0 pacmaaruaex OVaaau. 7. 14-
SIPHM  YTKA3THYAH TYrpuaariy (1101) nunr cxe
IIAPTAR  TACBHPJAAHAWN Ky pcatiaran. Kynunua
PR AROANApAAH WOOPAT TV FPHJAGTHYAAPHEHT KV 1]
Mazapuaan (7- 14 6 pacy) wenr dofiamatnsan, by
acocat, TYFPHAGTRYEHAT HIAAII IDHHLANR Ky (5120 iy
JAHUITHUHT TOK SpHM Aaspaapuaa (mwapram pan
AaBpaapaa TpaHCHOPMATOP HKKHIAMYH UV
mMycoar, B yuu sca Maupnft xytG6 1ed Kapa
D, va D, pwonnap ok yrkasaam, D va D,
Gepx G¥niaam, Hatwana tox A wyiritan amon
Ka Kapwnaurn R, awox £, opianu B HYKTara f
JAUHIWRAAT Ky (T Spuy Aaspa
Manguit, B nykra sca myeoar KyTG €6 Kap
AHOATAD TOK ¥Tiasanw. 1, sa [, 1uo1aap sc
Bynaa rox B HyRTaaan anon [),, marpyaxa
svwoa Dy opraan A HyKTara okaau. [lemak, To) Al
J18pAa XaM, XYQT APHM . 1@BpASpAA XaM, HATPY3K K
JHTH  ODKAMH YTYBUH TOKHMAr AYHAIMIM OHD Xi1 ap
siat. LIyRuAC YUYR TYrpHAaruqauir KYTNPHK CXeMach1a TOK=
WHHT HKKaJa spUM  Aaspaapuaan  GofAaanafuin uaKOHHATH
TYFHJIaAH,
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P —n- YTHIWHHHT XyCyCHATJIA-
puian doiitananuG 3.1€KTp CHrHAA-
JI@PHHEH KY4alTHPYBYH KYPHAMA —
ApHM  YTKA3ruuIH TPHOAJAP sicall

myygna, Onaraa Oywaail Kypua- g

Mali  tpanancrop ae0  arazaim.
Tpaunsucropaapinur TYSHJH LK
7.15-a sa 7.16- a pacmaapaa
Tacsupaanran. Tpansucropaap yu-

Ta 10nKa Karaamaad Taulkida Tomn- ¢

rai oyaaan. Dy pacmaapiaan xy-
PHIG Ty puOAHKH, TPAU3UCTOPAAP-
JAry YETKH KartJaamJap xamsma BagT
Gup XHa THIAAMH YTKA3YBYANIHKKA
ora Oy.ian, Y prajard KaraaMHHHE
YTKasyBuauAHII YETKH KaTJamJaap-
HHKHaan Ooumgava OyJaaau, abHH
YeTKH KaTJaMJAPHHHT YTKA3yBUaH-
JHCH p- tun Gyaca, Ypra Karaasm-
HEHHP YTRA3YBYANARTK 2= THI Gy aH-
i gepax (7. 15- @ pacwm) Ba akcud-
ua (7. 16- a pacw). Tpausucropuunr
Vpra xarnamin 0 a3a 1ed YeTkH
Karaamaapii 9@ IMHTTEP Ba
Koaaekrtop ae6 araqaam. p —
—n—p-8a n p— N- TPAUSUC-
'l'ﬂp.’l:\'}‘lil‘.).." cxesaJsapia 'I'ZICBHP-
Aaii Moc papmna 7, 18- 6 sa
7.1 - 0 pucyaapna KypcaTHarau.

basn

famnermop

Komrepgp

Intummep

numinep

7.16- pacwm.

DRAN TPUHIMCTOP EPAEMHAA SACKTD CHIHAMHHN KyyailTie

put nppuny Gpaan ranawaiauk 7, 17- pacMaa p—n —p-
Tpaugucropun Yayvauii Gasa Oyfinua yJaau CXeMacH Tacsup-
agnran, TPansneropad HKKA 2 — 2= YTH Mapkyd. Bupnnug

p— - VTHW 9MHTIED Ba

0as3d Vpraciaa, HKKHEYHCH
sca 0a3a Ba KOJJIEKTOD yp-
Tacuaa.
TPAH3HCTOPHH HKKH GUp-Ou-
pira Kapama-Kapiun yjat-
Y rama

Ulynuar  yuyn

P — li- AHOJJADAAH

TaIIKHIT
MY MICHH,
y aanasia Kupaw AH0AHra
7- (s1B1n Tpansucropaaru Oun-

TONraH  Jefinur
7.17- pacmpaaru
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pUHYH P — 7= YTHIUrA) TYFPH Ky4YJAaHHLI, YHKHII AHOZHra
(A>HH TPAH3HCTOPAATH HKKHHUH p — - YTHIUTA) 3Ca TECKApU
KyusaHui Gepuaran. TeckapH KYUAaHHIIHHHT KufiMatd TYF-
PH KYyuJAHWWHHHT KHHMaTera Kaparasjaa OHp Hewa mapra
karra. TYFpH KyuJaHHIl TabCHpPuia OHPHHUM p — n- YTHII
Op-amu sMHTTepAaH 6asa TOMOH acocHil TOK oxamu. By Tok-
HH, OjaTAa, sMuTTep Tokm (/) mefiniamu. dmurrepna acocid
3apsj TauyBYHJap TEUIHKA&PAMDP. Tewmkaap Gasara yrrad,
KHCMaH 0aszajard acocui 3apsl TAWYBUHIAD — 3ACKTPOHJAAP
Guaan pexomOnnauusiamwans. OQJatia TPAHSHCTOD sicam BaK-
Tiaa 6asajaru apajamma aToMJaapH SMUTTEpIAAri apanawMa
aTOMJIAPU/LAH TAXMHHAH OHP HEua 103 Mapra Kam K0 0.
waau, [lemak, sMHTTEPAArH TEIWHKJAAp CconH Xam Oasanari
3/EKTPOH/JAD COHMAAH TAXMHHAH OHD HEua 103 Mapra Ky
G6ynanu, LUyHuur yuyH smuTTepiAaH 6asara YTraH TeIIK.1ap-
HHHD TAXMHHAH OHP TMPOLEHTYd KiCMH 02331ary 3JeKTPouIap
Guaan pekoMmOwHaunsIaman. TeMHKIGPHUHT KO.Iran acoCHH
KHCMH  TPaH3HCTOPAATH HKKHHYH 0 — 2-YTHW O
KaHAait KapuwuankKa yupaman 023aiaH Koasex
XaKuKaran, HKKHHYH P — - YTHUWITA TECKapH Kyu.
puaran. By kyusanum TanCupHia p— n- YTHI Op
cuif Gyamaran 3apsd  Tawyveunaaprasa yraam. Kyg
xoxna (7. 17 pacs) Gasa sazudacuun n- THI ApHM 3
Oawapsnrti. Bowkaya afitrania, Gazanaru acocuil
WYBYIIAP — IAEKTPOHAAD, ACOCHA  OYamaran
Unaap sca — rewHkaspaup. yuunr yuyn Gasan
Jap (6asauunr Van aru TEHIHKASD XaM, SMHTTEp1d
YTrau TEMMKASD Xaum) TECKapi KYuJA&HHI TahCipiiia
AaH  KOJAAGKTOpra yrud, Koagexrop TOKM (/) uu ta
sraiu. lOkopusark syaoxasanapra &cocAaHuMl, KOAICKTOP
TOKH SMHTTED TOKHMra TaXMudan TeHr, el Xy 0ca KAl
MYMKHH (/= ]). i

Arap TPaHSUCTOPHUHT SMUTTED SaKHPHAATIL |
ﬁnpop KOHVHUAT acocuia .\"ar(qm(. Typca, YHD
BHUIA SMHTTEP TOKHHMHT Kuflvarn /, xaw Varap
TP TOKHHHNI Y3rapuiug sca KOJAeKTop
wara cabad Oymaam. Koaaexrop am
Kapwuanry (R,) A8 kywaasnw vyumms (02 A
HHITHHAT TYUWHUTHEA YHKHI KYSaaniu aefine o) nnar -
MaTtH Kyduaarura tenr Gyvaani:

> W

Umm= I“ ‘[‘)::' (7.4)
DMHTTEp 33HXHUPHAATH YSrapysui KydAaHuuIny sco
Usp = I, Ryp (7.5)
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WaKkIHAa €3ui MYMKHH. Bynna Rup — YrapyBun kyusannm
SAHKUPHAArH (3aHKUPHUHT KUPHUI KHCMHAATH) KapIiuJnk.
(7.. 4) Hunr (7.5) ra HUCOATHHH OJICAK, Ky4JaHHW 6y iinya
Kyuadrupuiw kosdduunents Ku Hu tonran 6yaamus:
Ku=une P Re - (7.6)
Ulmp Is Rknp Rlup : S .

Xosupru Bagraa Ku~ 10000 Gyaran repmanuii TPAH3HCTOP-
JIADH MaBIKY .

Tynnenn anojnapn 1e6 HOMJAHraH AHOANADHMHT Hul/iaml
OpHHUMUN  p — n- YTHOI  COXACHAArH NOTEHLHAA TYCHKAaH
SACKTPOHJAPHUHT TyHHEeAb d(dexTn Tydailan yTHIIHra acoc-
JaHran. By jwmosiap HEX0AT Kam KyBsar caphaalinm. Yaap
XHcodzaul  MaiiHHAJapHAd, YUYHPHII AnnaparjiapuAard sJeK-
TPOH KYypuAMANAPHAA KeHF KYJIIaHHJajLH.

Cakkusuuuyu 000

BAKYYMIAA BA TA3JIAPJA JJIEKTP TOKH

1- §. TepmoaaexrTpon sMiccus, Bakyymaa
9/J1EKTP TOKH

Kusaupuaran  Merasjapaan  3JexTPOHJIAPHHAT aXpaaul
YHKHII XOAHCACH TePMO3JEeKTPOH sMuccnsa ae6 ara-
aagin, By xoaucayn Ouppunup 6yand 1883 ifnaia S/HCOH
dnikaaran. TepMmosiekTpoH SMHCCHS  XOAHCACH OHJan cxe-
Mach 8.1- pacsmaa racsupAanran Kypuamazan Qoinasanno
Tanumanamc. Xasocu cypno oaunran wauw (J) punra ugku
SACKTPOL KIUPHTIAPAN, DAeKTPOAIApHIAT Oupn b, Garapes-
HHHr  vampit Kyron  Opaan, HRKHHMUCH =02 oarapes s
MycOar KyrOn Onjan yJaau-
ran. Oaaraa, l3l|]\llll‘ll( JJeK~
TPOAHH KaTul (K) 1e0, HKKHH=-
qHCHuH aca anoa (@) aet ara-
Janu. Katod sa anoj opajnry
Xapocus OV uLIMK  (BAKYYM)
dau pGopar GVAranaury yuyH
BHHJxlljw A (O SAHKHUPHE GHOXL
SAHKHPH ACHHAAM) VIANTAH
rasaspanomerp 3AHARHPAAH
JACKTP TOKH YTMAETraHANrH-




Hi KYpeataau. Bowkaua KuauG aiitranaa, katoj OH.1aH aHOA
OpaHFHAA 3JEKTP 3aHKHPH yauarau. LLyunuuwr yuyn xaTon
GH.1aH aHOJ OPAJMFHIAd CyHBHIl paBHIIAA 3apsiidl TALIYBYHIAP
KHPHTH/ICA, aHOJ 3aH)KHPH OPKATH 3JIEKTP TOKIt OKa Gouliaii-
I, S’BHH BAKYYM/A 9JIEKTP TOKH Ky3aTHJaAu. 3apsi Taulys-
YHAEPHH 3Ca TePMO3JEKTPOH IMHCCHSA XoAucacuAan ¢oiia.ia-
HHO BYMKYAra KeITHPHLUI MYMKHH. ByHHHD yuyH KaTOLHH
KH3AHPHW KEepak, s'bHH KAaTtold OCTHAA XOiJamTypuardi
KH3AHPTHY CHHPAAMAAH JEKTP TOKH VTKaaHu Kepak. By
Basndann Ku3aupruy Garapescu (5,), amuepnerp (A)pa Kus-
JMpruY cnupaauAaH uGopar OVaram KH3[MpPruu  8aKHPH
Gaxapaau. By samxupaarn Kapmmaug (R,) épramiia Kus-
AHPTHY Cnupaaiian YTaéTraH TOKHN  V3rapTHpHil MYyMKHH,
Hatixana karoa Tesmneparypaciuu  yaraprtupul  TypHIL
(Gowkapuwr) nvkonmaATI TyFHaaly, Karoa xusampnamarad
BAKTAA (KH3MAHPLHY 3AHKHUPHAAH 3.JEKTP TOKH VTMarasia,
ABHH IK = 0) aHOA 3aWKHPHIAA X€Y KAHAAM 3.1€K TP TOKH Kaitd
Kuamnmaian, Bynaaw, Xxoma Temmeparypacuiari verasaaps
Ad KHHETHK SHePrHfiIapH YHKHL HIINAAKR Karrapoy OY.irad
SJEKTPOHIAp JAeapad Oyamac skam, Aeran xvy.oca uHkas
pHJaaLH,

Karox Temneparypack owmpuaran capu s.icktpoi
HCCHKIHK XAPAaKaT 3HEPrusfiapi XaM OpTalil. el
HHKHW HIDHAAH KATTAPOX OV.Ardd 9JEKTPOHJAP K101 MaTes
pHaaunan axpaanb yuka oaaiu. Bup Kuem saeinipou
HYKOTran KaTox CHpTH 3ca MycOar sapsaaaanud 50.
3apAL KAaTOA CHPTHAAH ampii
Ka€TraH 3aeKTPOHAAPHI Y30KKd K
woopumaitan, Hamxkana kar Ba
OPAJIHFHAATH XAKMAA 3JACKTPOH
XocHa Gyaann. by aae )
XxMHA sapanaap aed {an
Xaxuuf 3apagaap tydafian By
KearaH saexrTp Mafijn :

AdH  ungnlb ke.aad I 9JAeK1T

TOPMO3A0BYHE TABCHD KypearTcd, 9.1
POR Oyaytau &pu6 Y1l anot TOMOH
Xapagar gugaéiram sjekrponsapra sca
Te3AATYBYH Tabeup kypearaau, Karoll-

)JICKT=

HRHE Myaiisd remneparypaci a6
r HHKAETTAH  TEPMOINCKTPOH.! Hyiaa
s AHYA KaTTa KHHCTUR sHep! a oya-

TanJapn xam erapauua skasxu, Gy Tep-

18



MO3/IEKTPOH/IADHHHT aHoAra eTné Keauuin Ty(aiiim kartoa sa
aHoA opacmuaarn norexunaanap dapku U, = 0 Garania xam
aHOJ 38HxupuAa Oupop [,, TOK Kaia ruaunain, 8.2-a
pacMia aHoA TOKHHHUHI KATO/A BA aHOJ OPACHari NOTeHiHa -
aap dapkn U, ra GOraugauk rpadurn (BoJabramnep xapak-
TepHCTHKACH) TacBupJanrad. Arap amoara anon Oarapesicu-
HUHT MaH(ui KyTOunu, KartoAara sca mycbar KyrGunin ymaad
KatoJ, Ba aHOJ OPAaJHFHAA 3JEKTP MaimoH (L£,—,) HH XO-
CHA Kiucak, Oy MaiilOHHHHT fiyHAHUIN XaXMuil 2.4exTp Mail-
AouuuHr fyHajuumm 6uaan 6up xua 6yaamn. llyuuur yuyn
HATIKABHI 9JICKTD MAROH (Ex—q 4 £, p) HHIT KATOARAH
aXpaanl unKa&Tran TEpPMOIJIEKTPOHIAPTA TOPMOIJIOBUH Tab-
CHpH siHana kywasau. U, nurr GHpoOp KuilMatula XarTo sHr
KaTTa KHHETHK SHEPrHfAM TEePMOIJAEKTPOHJAp XaM anojira
etn6 xeaa oamafiau. Lyuuur yuyn [, Hoara Teur Gyaai,
U, nunr 6y guiivatnsy GepxHTYRUKM NMOTEHLHALIAD (hapKu
(Ug) meitmaazn. 8.2-a pacmaarn rpadmxnnnr Us < U, < 0
HHTEPBA/Ird TErHIAH KHCMHHH BOABTAMMED XAPAKTEPHCTHKA-
HHHT GepKUTYBUM KHCMH AeHHIaH.

Duau anon OGarapescuuuHr MaHGuil KyTOnnn Karoara,
mMyc6ar KyrOuuu sca aHoAra yJaaiauk. DAeKTPoLIap opadau-
FIJIA BYXKYATd KeAaaurad siektp Maiiaon (£y—;) 2a¢KTpoH-
JAPHEAT KYNPOK KHCMHHN aHoAra etd GOpHINHN TahMiH-
e, By sca karon SIKHHHAATH 9JEKTPOH  GY.IYTHHHD
cufipakaawynura caGabuu Oyaaau. Jlemak, Katoil Ba aHOR
opacuaary novenuuaaaap GapKuEH OLIHPraHuMus capu Xax-
Ml saertp mafinon (£, ., cycaiin6 60paii, anojl samku-
puaan oxaérran TOKHMHT KuiimMaTi sca optiO Gopaau. YHua-
JAHK Katra Oyamaran U, aap yuyH

Ip = a Ul 9.1)

Kouynuar Ypunan. By Goraanuw Jlenrmiop Ba Borycaascimii
tdopuvaac ae6 0pHTHAAAN. Bynia a — SJAeKTPOA/apHIHT
WAKANra pa YJAAPHUAT ¥8apo :koifaaummnra GorauK Gy.aran
Kosdhduunent.

Arap snextporsap opaanriiarn moTeHuuamiap papguHi
fmana ompiG  Gopeak, nortexunasiap (GapKuHEHr  GHpop
(U, = U,) xuiimatiiaa  karof AKHHHAATH HATIOKABHI 8J1EKTP
Maitnon (Ep—y + £y ) HOATA TEHT 6YIHO KONAAN. Haru-
Kana xaroanan axpasan6 yukaérran 6apua 3/J1eKTPOHMAp XeH
Kauaafl TYCKIIANKKE Yupamail anoara ern6 Gopain. LyRnHr
YUy dHOX TOKHM MaxcumMasa guiimartra spumagu. Ug Huur
SwaNa O 8HOA TOKMTA Xey Kauaafl TabcHp KuaMaitiu,
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anGarta. AHOZX TOKHHMHT Oy KuiiMaTuHu, OJAATAd, TYHHHHII
TokH Ae6 arananu. Jlemak, TYHUHHLI TOKH KATOALaH GuPJNK
BaKTAd axpaan0 unkadérran Oapuya TEPMO3/EKTPOHJAPHHHT
aapsiura TeHr, Aeiimm Mymxud. IOkopuaarm My.oxa3anap
KaTOAHMHT GUPOP Y3rapMac TemmnepatypacH yuyH YpuHi
sau, Taxpubazap acocupa, Karol TEeMNeparypacH OpTHilil
HATHKACHAA TYHHHHII TOKM KHIIMATHHHHD HHXOSIT Te3 VCHIH
anukaanan (8.2- 6 pacura x.). TVIHHHOI TOKH SHUJHFHHIET
Temmeparypara GOF/MKJMIH KBAHT HA3APHICH1LA  KYIHAArH
ndona 6uaan aHHKJIaHALM.
Ay

Jogn = BT 3T 8.2

6y npoaana B — karoa marepuaJura Gor.ux Gy/ram KOHC
Tanta, T — katoauuur adcoqor Temieparypacu, Ag — Ka-
TOALAH 3JEKTPOHHUHT MHUKHII HUIM, 2 — Bo.buMaH OHMHI-
cu, 8.2- udonann Puvapacon-dswman dopayaaci geiniaii.
By (opmyaanan xypusuG TypHOAMKH, KATOL TeMmieparypacH
KaHYa/HK I0KOpPH Oyaca Ba KATOMLAH 3JEKTPOHHHHED YHKHI
HIIH KAHYAAHK KUYk Oyaca, TYHHHHID TOKMHIHD 3HEIHCH
IIyHYaIMK Katra Oyaaiu, Xaguwkartan, cod soJabgpasiat
sicaarad Katoi remneparypacihn 1000 K jgan 3000 Korada
KYTAPHAHUIN HATHRACHAA TYAHHIL TOKMHUNT 3104100 Aeap.an
10" mapra opraz. K

Arap Boab(paM cupTHER Wesuil Gmaam Kon.udcax, KaTOA-
JaH 3JCKTPOHHHHT YHKHUI HUIHHH Yd Maprta ayaimipim
MYMicHH, By sca katox temmepatypaci. 1000 K Gv.ran xoaid
TYHUHHII TOKM SHuANTHEM Taxsunan 10'* amapra  ouipi
HUMKOHHHH Oepaii,

Babsan Pann0AaMNanap €xu KHHeCKOMIap Karto L iapHHEiD
IMHCCHACH EMOHJAWTAHANTH YUYH APOKCH3 Oyail  KOJa,
By Xomrapaa karon TeMnepatypaciui ommupuu fiyan Giuaan
ggguos.mempou SMHCCHSHH KafATa THRKJAQW HMKOHUSTH X3M

2- §. TepMOSIACKTPOH SMHCCHSHMHT KAl

TEp.\IOS.’IeKTpOH SMHCCHA PAAHOINEK TPOHUK S KYpHIMaaa-
PHHHHI 9HI' aCOCHH_saeMentagpu GYamuul 9A1EKTPOH JIaMd-
J8pAA KEHT KYMIAHAAML. DAekTpon Jamnasap xasocu cys
pHO oJuHran xoJa0aiau ubopar GyauG, Ko THHE HYH-
ra 3JeKTPOAJAP KOiJawrapuasany. Xap Kaua JIEK TPOH
JAMIAHHET  acOCHH SJEKTPOAJApHAAH  GHpH — KATOLANP.
Karoanap Gepochta Ba Guasocuta uVEAGHYEMM  KATOA-
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8.3- paca.

Jfapra Gyummazi. 8.1- pachAa cXeMaci TacsHpJairat 31K TPOH
JAMIIANArN ka0 OHABOCHTA UYFAAHYBUN KaTojUp. BesocnTa
HYRAARYBUIl KATOAJAPAA SCA KaroAd GYARG XHSMAT KHAYBUH
CHMHMKE V3u1an SJKTD TOKH YTHUIN HATHKACHAA Y Ku3nii-
Au, Oanunry naparpadaa TEKWHPRATAH KYPUAMA — SHT O/
AUl HKKH 30€KTPOAJM IJEKTPOH Jamnmaiup. QAaria, yHu
Auon ned araqanu. JUOAHUHr ACOCHI XYCYCHATIN — ICKTP
TORHHN (Qaxar Gup itysamiuia yrkagsumiup. Juojuta anos
Karonara nnclaran mycOar noreHpuadra 3sra G;.'n‘fllf.'{ﬂ[‘llﬂﬂ
RATOANQH aHO TOMOM SJMKTPOHIAD OKiMil yTaAu. FOKHOHP
AYRAAAUN 9ca 9eKTPOHAAP OKHMBHIED Hy HAAHWITE TECKAPH -
Aup (rouunr Nuanuwn crdariia Mycdar aapai Talysuit-
ABPHUHE Xapakat fiynaminn Kabya KHARHraHIuPHEI ~sc.'mur).
Wlynunr yuyn aponnan ysrapysyan  TOKAAPHM TYTPHIAN

MAKcaanan (ofitanannm MyMEHH, 8:3- PAcMAd AHOAMM TYEpIL-
ABrHYRY % EMACH TACBHP 1anran, ToK SpuM aBpapaa AHOA-
HIHT 107 My cOar, kaTo AHHKH sca Masduit 67 tann, [ly-
HIHD yuy Lila OpKAMIL 3JEKTP TOKH Yraxi. Hydr spum
AABPUARAA 2CH AHOAHHUT NOTERUHAAN MaHGull,  d OAHHKR
uyctar Gyarananrn  yuyi

Jdamna Yaamu, shuA
BACKTP TOKUNN Y TKASMAAN,
Hemak, miox opisaan  dakar
Gip  fiymasunuary  sJexTp
TOKI $ragu.

Yura snekrpoan Gyaran
JaMnaun Tpuo aed arasa.
An, Yunuua sxextpon (8.4-
pacy) katoA Giian aHoR opa-
cita (karoara axue Macodga- 8.4- pacs.
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Ja) KOfJamTHPHIraH TYpAaH

e uGopar Gynanu. 8.5- pacmad

Ty m‘_- Kamad  TPHONHHHT SHT KT KYJ/JIAHH-

Wﬂ JAJHraH KOHCTPYKUMSICH Tac
——y BHDJAHTaH,

By aammana  GeBocHTa
KH3UPHJIQAHTAH KaTOL K-
aadnarad, Karox arpoduaa-
T cnupas TYp BasH(acHHH
yraiiau. Karon sa T¥pun ypad
TYprai MeTaJa IMJIHHAP 3ca aHoJA Oy.aub XuaMar Kijiaiu.

Typra typan Kuiimatam ¥yarapysuad Kyuaauum OepHuT
MYMKHH, Arap Typra anua Karra Mau@uil Kyuiagmum GepH.i-
ca, y KartojUlan axpaaud wuxadrraH TepMO3JeKTPOH/aPHH
opkacura kadtapu® lo6opaan. Harikaza jgammasuEr asof
SAHKUPHAAH Xeu Kanaail Tox yrMafinu, seuu /= 0. Arap Typra
Gepriran ManHii KYuJaHHIIEN KaMaiTHpcax, KaTOMLAH ax-
paul uHKKaH TePMOSJIEKTPOHAADHHHT GHP KHCMHE TYD 0padil-
FUAAH YTHO ano1ra etinG 60paaH BA aHOA 3AHKHPUAAH 3,1CKTP
TOKIl OKHHrd cadad Oyaaau, TYpHUHr Kyuaasuuy HOIb
Gyaran BaKTAa €A TYPHHHr Xeu Kanaal axamuari Ko.Maf-
au. Llysuse yuys Gy yoaaa Jamna auof 6yaul xusuar gis
Ja.

duan t¥pra myc6ar kywaauuur Gepaftaux, By xo.1a TVD
BA KATOXA OpACHAA BYKYAra KearaH 3JexTp Mailjion TepMmo-
SJEKTPOHIAPra Te3J1aTVBUH TabCHp Kypcaragu, Tvp anoara
Kaparawid KatoaAra aHya sgHd Oyarasmauri yuyu 7yvpilart
KYUJAHHWHEHT O3THHA VSPAPHILH GHOA TOKMHUHE anywa \ards
phumra cabadun 6y.axn, Hewmax, Ty¥pra Gepuaaiuran Kyd-
JAHIIUHIT Y3rapTipmin iy GHAaH TPHOAHUHT QHOA SAHKHe
plﬂlal‘ll TOKHI émm\'apum MVMKHH,

Pﬂﬂllo-'lil-\ltlll-tilp,luu TAWKAPDH TEPMOINGKTPOH SMHCCHA
SJEKTPOH-HY Pl TPYOKadap (Kumeckonaap) A4 Ba, YMYMaH,
3.'leKTp0H.'lﬂ]) OKHMH XOCHa KHAHIL J03UM (‘)5’-[[\4“ }\.\'pM.if.
JApAa KeHr KyJAJauuJIanu,

85- paca,

3-§. laazapra saextp Toku

la3iap opkaam 9JEKTP TOKMHEHF YTMIMHM TEKWHPHUL
yuyH 8.6- pacmM1a TacBHPJAAHFAH CXeMa 4COCHAA SAEKTP 3dH-
KHPR Ty3aftink. By sawxupuuur Gup xucmu, spmy M pa N
MJACTHHAMAD (3AEKTPOAIAP) OpacHAars Kuemu Gupop rasian
oopar Gy.acun. Cxemanarn raisBanomerp sawxup OYilaal
3JEKTP TOKH OKMASTraHIHUHHH Kypcataaum, uyHki OLAHA
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Hmapoutaapia rasjia sapsiji TauyByH-
Jap 6yamaiinau, Jlemak, sauxup M m
5a N saexTpojssap opacuia ysuirat Mon
Oyvaaan. Llyunur yuyu saukup opka-
JIL 3JEKTP TOKH OKHILHHI TabMUHA-
MOKYH OyJIcaK, 3JEKTPOAJAP Opadi-
THra 3apsii TawlyBuMJap KMPHTHII
€k Gupop ycys1 OMJIAH 3J1eKTPOALEp
OpacHaaru rasjaa sapsj TauryByHJIap
BYWXYAra keatupuin kepak, 'asaa sap-
A TAWYBUILIAD  BYMKYAra KEJITH-
PHIIHKHT Gapua  yCyJJiapuil  HKKH
Tpynnara a;kpariin MyMKHH; 86 paci

a) rasjaaru  3aps  TawyBUHIAP
TAWKH Qaxropaap Tydaian BYKyAra KeaAHH HATIDKAcHia
KY3aTHAQNral sJ1CKTP TOKHHH HOMYCTAKHJ [a3 paspsaan jie-
finaa

6) Al pa N 9/exTPOATAD OPACILIATH SMCKTP MANA0H Tab=
CHPILLA BY:VAPA KEITaH 3apsil Tamysuuap Tydaitan kysas
THIQTHrAW SJCeKTD TOKHHH MYCTAKHI ra3 paspsaan Jeduaanm,

Homycrakia ras paspsan. Arap M sa N saexTpoasap
OpaCHAATH ra3l KU3AHPCAK 8KkH @, P, T, PEHTreH, YJIbTPadH-
Badhma wypaaps Guaau HYDPJIAHTHPCAK, Trd3 MoOJexkyJ/aaapu-
HUIE nonaamys connp Gyaaau, HMonaamys npoLECCHHUHD
MOXHATH Kyfuadrnnan uw6opar., Tawgn gakropiapian oaraq
sueprust rydaninn raz mMoxexyaacuaari 6up €xu Oup Heua
SACKTPON MOJIeRyIanaH ampaand uuganu, Hammxana mose-
Kyaa mycar sapaaganran wonra afiaannd Koaaan. Axpaano
HHKKAH 9JeKTPOHJAAPHIHT Gip KHCMH HEHTPaJ MoJexyJanap
Graan Gupiawm6 manduii 3apaAtauras HOHJIAPHI BYKYAra
Kearupann. Hlynunr yuys xam ragaard HOHJAHHUI mpouec-
cura caba0ui GYAran Tawkin (GaKToOpHH HOHM3ATOP (MOH/ALI-
THPYBUH) neb araaanil.

Houaanmm npouecen 6uaan Oup Karopia rasfa peKoMm-
Gupawis nponecci yan coanp 6vaagn. PekoMOHHAMHSL HOH-
Janpura reckapy npouece GyanG, Gynaa mycoart Ba MaHpui
HOHaapHuHr Gk 9JAeKTPOH B MycOAT HOHHHHT TYKHAUIYBH
HATHIKACKHA neflTpaa MoJexyaasap Xocua GyJajiu.

[yutaf guan6, rasaapia HOHJAHHIL TPOLECCHAd Manuit
3apa/ ramysunaap (saexTponsap sa mManguit Honsap) xamaa
MycOarT sapsiL Tawysuraap (Mycéar HOHJAp) TEHr MHKA0PAA
NOCHA OVJaan, pekoMOHRAIIS NPOILECCH/1d 3¢a TeHT MHKL0pAa
AYKOaaaH.

Hounaarop tancupuaa rasHinr GHPAMK XaKMUAA OHPIHK
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BaKTAa /72, AOHA mycGaT Ba 72— A0HA MaH(uH 3apsij Tauys-
yHJIap ByXKYArd KeTaérran GYJCHH. Opnarza n,=n— oy -
FaHJNTH yuyH, ONAMirHHA KHauG, 72 XyQr 3apsan TalnyB4H:
Jap BYmKYAra KEJsnTH, AesiJuK.

Pexom6unauus nponeccH tydaian Az’ xydr non xamas-
&rran Gyacud, DaexTp MafifoH Tyaiau Mmycéar sapsg Ta-
wysunaap Mauguit sapaasanrad N sgextpoara, manguil
3apsiji TawyBynaap 3ca amycoar sapsgqaauran Al saextpoird
TOPTHJAAN Ba yJdpaa Heiitpajaanaiu. Byuuur nanpxacnid
An” xydr nonnap kamas@rran OV.acud., ¥ XoJda  rasHuer
OpanK xaxxMuAa Oup. K BagTaa KamMasérral HOHJIapHHUHD
YMyMuil conu

An = An’ + An” (8.3)

udona Guaan amugaanamn. By ndoaazarn K¥unniyvsyuiap-
HHHT XHCCAJIapH 3JeKkTp Mafinoura Gorauy. Mixu ucrapasuif
XOJHI KYPailIHK.

I “uexTpopaapra Gepuarad Ky4JIaHHIIHHHT aj
KHAMAT/IIPHAA, ABHH KYYCH3 3/4KTP MaiigoHan. 1HoH/Aap
AC0Can pekoMOuHauusa TyQaian Kkamasaan (An' > An'). Jlexn#
OHp KHCM HOHAAp 3JeKTP Madaom Tviailim Kapasa-gapuis
3aPSVIARNAN 3AeKTpoAAapra et Gopald Ba KyucHs 3JeKTP
TOKHHH BYXKYAra Keauiura cababuu O0V.1aiu, Daent]
TawcHpuia MycOatT Ba maudmil 3apsi Tawynunia)
BHIIAA KyRuAarn Tesauraap Oujaal Xapaxar ki

KHYHK

.=1Uu, E,_ ]‘ &4
B =g E,|
6y udoximapra £ — JIGKTP MANIOH KYUJMAHrawaury, o, Bl

H— 1ap 3ca MOL pasrmad mycGar sa maunduil sapin
HHAADHHHT Xapakaryasaukiapu, Mouunur xapaxarial
Kyusanrawaurn 1 B 6yaran saexrtp maftion ranc {
SPHUWITAH TE3 UK Ouaan Xapaxrepaanil, Typau rasgap vayi
TYp/nua Kuitmaraapra sra Gvaau.

(8.4) nona Guran amuaamysun Tesauxaap Guaan Tap-
THOJN XapakatT KuayBuM Homwaap Af BAKT WYEA8 NANCTHHA-
JApra. Ky iuaari 3apaAsapHi erkazain:

)

Q, = qnuv, SAt = gnu, ESAt, (8.9)
Q— = qno_ SAt = gnu_ ESAf,
Oynna Q. sa Q— — moc pasmwaa mauduil Ba M) aap-
SAJaran 3JeKTposiapra wonaap vawubd erkasadrrog apai
MHKAOP/AAPH, ¢ — HOUHHHP 3apaiAn, S — ACKTPOAMIHT 108K,
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DAEKTP MAIIOH TOMOHMAAH KYYHPHJATAH YMYMHH 3apsij MUK~
Aopu .
Q=0Q, + Q_ — qn (u, + u_) ESAt (8.6)

nona Guaan anukaanann. Bupank 103 opKajn OGHPANK BAKT-
Ja Kyunpraran 3apsi, TOK 3uuauri j Hoo udorasap sau.
Wysnur yuyn

: 0

J=gxm=qn (t 4+ a)E 8.7)
Oy ndonanarn ¢, 1, u— sap afiun Taxpuda WAPOHTH YUYH
ROUMUIT KaTTAANKAAPAMP, £ 3CA  yHuadHK KaTra OyJamaran
eKTP Mailllonaapi yuyus yarapmac xucoGianaju. Jlemak
Kyucns svexTp Mailionaapusa (8.7) udoaararu qn (u+ i
~+ U_) = ¢ Kynailtysunng y3rapmac Kartaauk Aed Xucoouaul
MYMKHH, Y XoJu4a (8.7) ndoaa rasaap opKaan YTyBUH 31eKTp
TOkH yuyd Om Konyuunu ugorasanmn:

J=ck (8.8)

sa N sjexTpodaapra Gepuarad  KyuJanHur
erapanua ke OV.iran XOJHH Kypailank. By X04ad 3JeKTp
MALLOH TaBLONPIAE HOHJAD aH¥a KaiTa Tea/aHK apra spHiud-
A, Wynuur yuayvn HOHH3ATOP TABCHPHAA BYHKYAra Keaaérran
HOMJAPRUAT Jeqap ik XavMmacH pexoMOMHauigJamumra yi-
PYpaacAanox saextpoaaapra ernd oaai.

”U!llldillﬂl‘ ALCHPHILA TAaSHUHT CHPJAHK XaMmuid GUPJHK
BARTAA 22 sy WOH BYMYArQ KeJadu, Aed XHCOOaanral 9iu,
¥ xouna Gup-Gupniaan / y3oKaKAa kolJawran S 10301
HEKH SJAEKTPO OpacHaarn Xams S-/ ra Teur ﬁy.ﬂraH.ﬂHrH
VUVH, Oy Hicki SJACKTPOA OpaJMFRAd Af BAKT HMHAA YMYMui
sapsaan

2. duuu

Q = qnSI At (8.9)
6¥aran wonaap BVORVArG Keaaan, By nonaapHuHr Xammaci
TOK TAWHULA KATHAWASTTAHAUTH YUYH ras OpKaaH yTaéTraH
SACKTD TOKWHNHT KufiMaTH TYAHHAIL TOKH 1lenu.'lamvll pa Oy
TURIHHI TOKURIIE SHYANTH yuyH Kyiluaaru H(])O,ll.a ypuni-
nup:

Jogn = g =k, (8.10)

CTUKHJ ra3 paspaiauta JEKTP MAJLOH
RYMAGHranaury 1rura 6oramy papu 1a TOK SHYJIHTH-
HUHE VIrapiiii TaCBHPAOBYH TpaduK UH3AACaH, Ipadui-
I Oa KiCMIt KYUCH3 SAeKTP MAALOHra MOC Keadi. ByH=
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naii maliionsapna sapsii Ta-
_J f IYBYHJAAP KHYHK TEe3JHK/Aap
6u/aH XapaxaraanuO, KynuH-

‘ ¢ ya saekTponsapra erud 6op-
MaclaHoK, pexomOuHaumusaa-

manu, Jlexuu ajiexkTp MailioH

Ky4aiiran capu Houjap Tes-

JIHTH OPTHO YJIAPHHHT PEKOM-

OHHAUMAJIAWYB X THMOJIHTH
£ Kamaiins Oopaaun. By sca TOK-

HHHT OpTHluMra caGal 6y.aa-

8.7- pacy. au. By coxana j ma £ opacu-

aaru Ooraanum On KOHYHHTA

6yiicynagu, ab Kuemaa sca J muHr £ ra unsugan GOFJHK-

aury 6ysunann. Fpapuxeusr Oy KHCMHHH 0paJuy coxa €KH

$um coxacu pefinnamu. bc KucMm  TYfiHHHW TOxMra Moc

kenagu., Matinon kywnamramamrn £, < £ << £, Gyarania

HOHH3ATOP TABCHPHAA BYKYAra KeJraH HOHJIAPHHHD XaMMacH

TOK TAWHWAA KaTHawanw., JleknH MafiloH KYUJAaHTaHJIHTH

E, nan oprramja sap6iaH woHjauHW Tyaiian TOk KeckHH
opti6 xeranu (pacmiariu cd KHCM).

MycTagna ras pa3paau. Tamki HORR3ATOP TABCHD KH/AMAs
€a XaMm, HHXO0AT KY4.IH SJeKTp MafifoBJap Tabcupuia sapsi
TAWYBYHAAP BYXKYAra KEAHMH MYMKHH, 3apsjl TauryBURIaps
HHHI' BY)XXYAra KeIHIIHHH TABMHHJAOBYHN acocuil n;’-nuccc.'lap
Kyitnaaruzapaan uopar,

1. 3ap6dar wonaawuw. Oanmd wapontrapilary rasag
TYpau cababaap Tydafian BymYAra KeAran 94eirpoia
HORJIAD MABKYA, Jlexun yJapHuHT COHI HHXOT
KaM OYJraHJury yuyH OAAHMA WAapPORTIAPAATH a3
DJEKTP TOKHHH YTKa3Madinun, Aefmu Mymxun, Kywia
£ oyaran SJEKTP MafAoHAA @ 3apAAAH TOK TAIIYE
8K 3JICKTPOR) 1@ g£ Kyu tabenp staam. By kyw 1
TOK TAWYBYH HKKH KETMA-KET TYKHAWYE opaciia sprin 60cu6
yruaran X iyana

Mf——————

0 - £

HANTH
(utoH

W, = gEh 8.11)

KHHETHK SHeprusra spuiwany, Arap Oy sHeprus rai MoJexy-
JIQCHHHHT HOHJIAHHIM yuyyR Gaxapuanun Joaum Oyaran A,
HUIAAH Karra Oy.ca, sibuu

Wi > A, (8.12)

mapT Gaxcapuica, TOK TAWYBUANHHT HefiTpai MoJexyaa G-
JIaH TYKHAWHIIH HATAKACHAA MOJEKYAd HKKH KHCMIa — sp-
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KHH 9/eKTpOHra Ba MycOarT 3apsiAJiauran HoHra akxpataiu. by
npoueccHn 3apGiaH HOHJAHHIL Aelimaanu. Sluru Byxy/jra
KeIraH TOK TAWYBUMAAD Xam y3 HapOatuaa 3JEKTp Maidiou
TOMOHMAH Tezsatnaain, LIynunr yuyw yaap siHa  HOHJa-
Huwra cadabun Oy mmu  MyMmxuu. Ly rapuka rasza monua-
HHLI HuXOAT KaTTa Kuilmaraapra spuinaau. By xoamuca tow-
Japiaaru  KOp  KYukucHpn scaarain.  Mabsaymku,  Kop
KYUKHCHHUHD BYJKY/ArA Keanumnura Oup CHKHMIHHA KOp cata0um
OVaa oaamu. [llynuur yuyH iokopuia GaéH 9THIAraH NPOLECE
HonJap kyuxuen (Kyouu) geitisia .

2. Hrruaasen saexmpor sunuecusn. Tlasparn mycGar
3APALI HOHAD 3JEKTP MANJ0H TABLCHPIUIA aHua KaTTa Hep-
FHAzapra spuuiray, Man(uii 31eKTpoArd YPHJAHIIH HATIDKA-
QA 3ACKTPOAAAN 3JeKTPOoHAdp dwpannd uukanu. By xoau-
CaHH HMKKHJAAMUYM 3J€KTPOH 3IMHCCHA JleHHaanu.

3. Asmosaexmpor syuccusn. By Xoauca HUXOSAT Kyuaw
S1eKTp Maiinonaapaa (£~ 10° B am) coaup OGyaaan. Byuia
HHXOAT KYUAH 9J€KTD MailloH MEeTajanapiaH 3JeKTPOHJIApP HIX
10410 (TOpTHG) O/, ACHHU MYy MIKHH.

4. Domononrannm. 3ap6aan MOHJAHUIN HATIKACUAA BY-
RYAra Kearayw uod  yfirotarad xXoJaria GOyaHImH MYMKHH
(YREOTHArAH XOJATAATH CHCTEMAHHHT 3HEPTHACH acocuii Xo-
Jdarviarura xaparapia xarrapox 6v.aanu). By uon yirotuaramn
NOJATAAN dcocnil xosarra Yraérrania Kucka TYJAKHH  y3yu-
AHRAH YD wugapan. Byniaaf Hyp sHepriusaci MoJAeKylauHur
HORAaHunra erapad 6ymo goarania (OTOHOHIAHMUL XOLH-
cacn pyit Gepaun,

5. Tepsosaexmpon synuceus. Mandnit 37exTpox. Temme-
parypacu etapanua wKopy OyArdH X04.1apAa TePMOJIeKTPOH
SMHCCHS TY (Al aHUArnid 3JAeKTPOHJdp BYXKYAra KeJand
{8 — GoG, 1-§. ra gapanr).

4- §. Paapaa typraps

Myergua ras paspsasapuuunr 6as3d Typaapn Guian ta-
Huwahang, Oanun ot armocdepa GocHmJapuiard ras-
Japra pVit Gepaauran paspaaJapHH TEKHpaMus,

l. Toxe paspud. Paspsaunsar Oy TYPH BYKYAra KeArania
SACKTPOANAP AKHHILA XYAUR KyEul TORUra yXWAarad Hyp-
Jgumut gysariaann. Tow paspaj BYMKyAra KeJdnud yudvH
HUXOSIT KVHL HOTEKHC SJCKTP MAailoH Mapkyjl Gyaduiw
mapr, Macaaan, Karrd KYYAaHHUIN 9/E€KTP TOKJAapHHA  YT-
Kasysuu cumaapui kypaitauk. CiM Ba epHH  KOHAEHCATOpP-
HHHE MK gonaamack el kapaw MyMkuH. By konaeHcatop-
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JIarH 3JeKTP MaiizoH HoTexnc 6y G, Maiilon Kyuianrauiura
CHM SIKHHHAA JXKYAa karra Kuffimarra spumanu. By coxazart
a3 3JEKTP MAiAOH TABLCHPHAA HHXOHT HHTENCHS papHLAd
~ uoppamaiu. Ulynnsr yuyn Oy coxana cumiuu xap TOMOHAAH
Ypal 0.raH HyPAQHHUL, IBHH MYCTAKIT Ta3 Paspsili Ky3aTh
Jann. By sca saextp sHepruscunuur ncpop Oy.mmpra  €as
646 Gyaanu. Tox paspsan gagar cuMAap aTpogiiaring aMac,
Oaiy KyuaH Ba HOTEKHC 3JSKTP MAfll0oH By
. ZjexTpoAnap atpoduma xam Bymyara kesami A
JSKTPOAHHHT OHPOP KHCMH SIPILIMK pPainvei ruuik Of.
Yumikka 3ra 6yaca, 6y coxala (VuaHikad) 34K 3apsaniHun
KONenTpamuncH xyia optid xerari. lilvuunr
Al aTpotmia Hypaany Kysariaanl. o
MANTANAPHHUAT, AAPANTAARHUED VYIAPHIA )
' Kamv pagraapaa Oy Xoaucarapun ,asaué -
Aapu’ Je6 aramrau.
2. Yugynaw paspsd (ywsyx). Konnencatop ioniamaiapi
GKI MUAYRIMON FAATAK UYJAFOMMHHHD HKKI Yuil cypart

M2 4HPOR=

B
KYUAAHUI  HHXO0UT Karra (Ta.‘c.\nman 3-10° = | 6yaraniAad

TA3HUUE TYDTKH PasHiufa sapGnan HoHJIammnuu wacuid
KHCKKd BAKTAN PASPAA— YHIVH BYMYATa KeJ ViAKaR
YHEYH paspai—swunaup, Amnn Gyayraap opacy
Guaan Ep opamirnza xarra norenura nap daj
REANUN HATHXACHAA 0af0 GVaain, Yukyy s
KOl TeMnepatypaaaprana KIsUfan Ba KECKUY Ke
AU Y3 HABOATHAG TOBYIN T AKHIAGDUEUAT BYIRY 1L
€aoaoun Oy anan. Slutumins yavianen 50 KoM
hyui 200000 A raua eranm. Iysmr yvuyn yau g
HY3KYATd KeAAANPAN TOBYLI, SBHN MOMAaKAA
S O aa, ) '
3. En paspra {s2ekmp énu). Arap 8.8-
AMUIH JreRTOOIAAPHN Gup-Cupitra Tern
)‘TR:I:.L‘JK, SACKTPOLA
Terno TYpran j.'n.';;lpn KHanaam. \
i Gup-Guputan Gup 03 yso
Karon 6yané sussar giayveu
KYAQ KVR TePMOBIeKTPOH.1HD
By TepMOSACKTORARD HACKTPOA
FHAATH TAIHN MORISINTHPAILL
SJACGKTPOAAAD opacnia Gff mwak . A
Jan (RYSHH  KaMawTapamuran  apas
€pYF) wysaa waflio Gy.aan. By 51eKTp
Ciin €xn Iletpos &Mn aeitmra. Daexip

5.8+ pacat.
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&l yugynran  Qapkan  Yaapox,
yaaykceus aasom araam, ‘Taxpuoa-
Jap acocuia i paspan yHuaJdHK
KarTa Oyamaran KyuwJanuuriapaa ;
(raxyvunan 40 B) coanp  Gyumuin
anngaan, Jlegnin Tok kyun karra ¢/

(raxaman 3000 A)  G¥amunm Mya- P
KHH, QUEKTPOMLAAPHUHT TeMIEPATY- '

paaapu 2500 — 4000°C raua kyra- /"/

puaaii. Temneparypanuur 6y Ka- A
Aap  KYTApHJAMLIN  MeTaAIapHu y
MeKTp  nafisawlamiag,  Kyuiad g
EPYEIUK TAPKATHANIIN 3Ca Sii Jan-
nazapuaa goiisasaniany,

AHAH CHIPAK. A WTHPHIAraH rasiapia KysartHjiaaurad pas-
pan Ouaan tammmaiiauk. 8.9-aq pacyla TacsupJaHran wHma
HARYAHIHE KK TOMOHHIE METanJa 9/exTPOAIAp Kapiapaan-
rag, By waiina uunzaars ras Gocumu 0,1 My cHMOO yeryHura,
SABKTPOANAPTa GEepHIArad KYuJaHHI Gup Heya 103 BOJLTIA
TEHr Oyaranaa maijuanard rasaa MYCTaKHJg paspsa Kysati-
daam, Paspsia rvananmnnusr vafiia  tadgenaoraapy  Guaan
RHSHRMAN, Y ki gucMian uéopar ae0 Ky pHUIIMHES MY M-
Kui, Karoara sxun skofinawran wypaanuw comup 6yamaér-
TaH CONAHH KATO/L KOPOHFH lpaaocﬁ aefinaann, Paspsaadiie
ROACAH (AHOAMAUA 1aBOM 3Trad) KHCMMIA MHATHIIATAH HYp-
AR Rysamia, Paspaaunur 6y KHCMITHE  HYPJanyBuIl
aHOA verynn aeiwnann, Eaxun pa:ipfzd ne6 uomJaHran Oy
paspaana karon xamma BAKT COBVEJAMTHYA KOJAAMIL ¥ xoana
HOHAADP Kan1afl syskyara keaanun? By canoJra xkapoo Gepuil
YuyR karoa Oiadn anon opaauriaary Hyxraaapaa noreH-
HHATHUHE V3rapiu Ouaad rannuitang, 8.9- 6 pacmaa xa-
TOA BA Hafiua unarn  rekluupuaaéTral HyKTa  Opaciitari
Kyuwaapnm U uin garoaaan ywly mysraraya oyaras MaCO([")a
L ra Goramgank rpadurn tacsupaanran, By rpadukaan Ky-
PHHHIII YA, NOTEHLMAMHIHE acOCH TyulyBi KaTOA KOPOHFH
dasocura Tyepn keaanun. Ulynunr yuys Xam yHH Kartoj no-
TEHUHA Tywysir Ael araaanu, Karost Tomon TopTHiaérrad
Mycoar nonaap Oy coxana Karra sHeprusaapra spHuiaili Bd
RATOArA Ypuarad, yuian Gup Hewa 9/€KTPOH @Mpaaud Hil
Kimitra cadaduin 6vaaau. By saewrponsap Y3 HABOATH LA
KATOL (OTCHILIAMNL TABCHPHAA Te3Jamnb ras Mo/exkyndaapi
Guaan TVKHAWPAN1a 2ap0Aan HOHAAHHILII BYKYArd KeJTi-
padit. Bysmyara kearan sird Howaap siHa Kartoji TOMOH  Hils
TIALLE, KATOL NOTEHUHAAH TABCHPHAA siHA Tesjamaii, K-
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TOANAH 3AEKTPOHJIAPHH ypHO uHkapainm Ba Xokaso. Jlewmax,
97€KTPOANAP OPATHFHA KYUJaHHII MaBXyX Oy.ca, paspid
yaaykcna AasoM 3tasepaiu. Llywnm xam Kaita xuané yrail-
JHKKH, (paHia 3JeKTPOHaap Oi.1aH GHPHHYM TAHUUIYB — IOKO=
puaa Gaén sTHAraH TaxpuOajari KaToAAaH awpannd unxa-
&Traf 31eKTPOH/IAD OKHMMHHH TEKWHPHW HaTHxacnia pyH
Sepraf. LIYHHHD yuyH Oy 3JEKTPOHJAD OKHMII KATOA HYP-
aapu ae6 araarad. Karoasan saexkTpon.iapuu ypu® unkapa-
érrad MycOar HOHJAp 2ca dHOA Hyp.apu el arta irau.

Ha yajaru rasuu y3rapTHprania Hy pAAHHIIHEHT PAHTH XaM
yarapap skad. Macajan, HEOH — KH3WI, AProH — KYKHL,
reqnil — CapMK PaHraaru HypJanum Oepa i, H  paspsii-
HUHr Oy XYCYCHATIAPHAAH KYHAY3IH EpPVFIuK a.1apuia,
BUTPHHAMADHH €pHTHWI, Oesam Magcaxiapiia (oii1aanus
Jia i,

5-§. Maasma

T HOHJQWEAH, JeKHH KHYHK
' fTpaa 6Varaw ras n.a
‘ apua MoaekyJajapn 1

Ak aapaxacu OGupra Tteur Oy.aca,
i Aaasma aeftmnaan. Bowkga xo.a1aapia KHC-
N 1asma GuaaH nm kypuraaétran GVJaaam.
[ YA OHAaH XOCHJ KHJHII MYMKUH:

TeMneparypaJgapraya  Kuiu iran ras
MO ¥ ~T sanl) y:apo 1yxHal vy anan
HOH, ‘P 6¥aaam. Macaaau, 7 > 10000 K 1a xap
Kauian -4t maasma xosartwia Gyaaam. Bapua joanysaap,

xycycan Ky8ur xam, ama wyuzail joKopu Tewmie|
nJasManan néopariip.

2. laanan SJEKTP TOKH VTHLIH (3J4EKTP paspsiay) wapa-
€Hula XaM aa3aMa xocua Gyaazu. ['az paspaaan naasmana
SJAEKTPOHIAD BA HOWAAD Ta3 Paspaiuiil BY KV pa-
€Tran 3MEKTP TOKH ManbauAan A0uM0 SHEPris O .
Harnxaza HOHJAD  BAd S.ERTPOMH. PHUHHT TeMmneparypa apu
KeCKuH apyx xnaaznn, HYHRR SJeKTpoHJap sJexTp Mafonad
k¥npok Tesaawann. Macasan, €iKun YOHAEP
Temneparypaci ~ 10000 K 6y.aca, won.i paca ~
~ 2000 K aan oprmaifiau,

Epnunr nonocepacuiars naasma Kyéw uypaanmum  Ty-
daiian aTMochepanari ras MOJASKYIaAAPHHKAT HOTOHOIANIY-
BH HaTHXacHia BYXyara Keaagu. Mlywunr yuyn mwiasmannir
Oy TypH ras paspaiii niaasmanan Gpapy KHAaim.
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[Inasma sappauanapn, XyAnu OAAMI ras MoOJeEKyJdajapura
Jxmam GerapTu6 xapakaraa Gynmanu. Jlexun ueiirpaj mosie-
KyJanapiad TaWKHJ TONMraH OJAuit rasjaan apiian paBHitia
Ia3Ma pafHoTyAKHHAapHy Kalitapanu. Byunur caGatu miaz-
ManHHP JEKTPOMArHUT MAlAOH OHIAH TABCHPJIALIYBHJUHP.

[lnasvannur sur acocuit XyCYCHSITH — YHHUHD KBaaHHed-
Tpanmmrnanp. Keasunedrpaasux Tymyndac OHJIaH 3JeKTPOH-
Jap Ba Gup Xwi HomAapnan uGopat Gyviran miasmMa MHCOJH/IA
Tannmaitnng. Bynpail miasyana saexTpOHAAPHUHT HCCHKIHI
{3paKkar TesNMKIAPH NOHJAPHHKHAAN  KaTTapoyk OyJamu.

VHHHT YUYH SJIEKTPOHJIAD IJIA3MANal Te3POK YHKHO KETHIIH
Bd HaTHXKaja MAasMaja HOHJAap MUKAOPHHHHT OPTHO KeTHIIrH
Tydaitnn snekTp Maiifon ByIKyAra KeJHIUN JO3NUM 511, JIeKHH
I1asMaja KaTTa SJeKkTp MafljoHaap BYMKYAra KeiMac SKaH.

VHHHr €ababn Kylingarnma: naasMaupar OGHPOP  KUCMEAA
HOHNAPHHHT TYNNaHHG KOJMINE HaTHIKACHAA BYXXYAra KeJraH
SUGKTP MaiifIon YHKHG KeTadTrad sJexTpoHJapra TOPMO3J0BIH
TABCHp KYpeartanam, cyur ynapun opkacura Kalirapaau. Iy
TAp3na NMEKTPOHMIAPHUNT TeGpaHMa XapaKaTH By:KyAra Kena-
At By teGpannmapsuir wacToTacH Ba aMIVINTYAACHHH TO<
nailanx,

3uyaury 7, 6Yaran SAeKTPOHJIAPHHHT X Macodara CHJj-
KHWn KaTixacuaa BYXYyJra KeJaraH 3JeKTp Mailion (6y
MANAORHN OHPHHYK SIKUHAAMYBAA SCCH KOHIEHCATOp mJac-
THHRAMapH OpaJHPHari 9JeKTp Maiijsonra ¥xuwarca 65’.'1;1411)
KYYJauranary

a €N, X

Bt = — (8.13)
T8 Teur 6Yaaan. By mafinonna ssaexrpoura
FeeEe=—"x (8.14)

Y4 Tancup sraaM. By Kyu Mukaopan CHAKHILTA NPONMOpIBo-
HAA BA CH/XMIN Byuasmwnra KapamMa-Kapm Hysaaran. Y
FEPMOHUK TEOPAHHINAAPHN BYXYAra KCATHPYBYH KBasnaac-
K Kyy (F = — kx) ra yxwauwgump. Hyaunr yuyu 6y ky4
TALCHPHAA SJEKTPOR OJJHHIrA Ba OpKara

P LT (3.15)
: ] £l

yacrora Guwaan xapakar Kusnaau. By xapakatiu naasaa meo-
Paxuw.aap, w,, HA 5Ca NAQASMa 4acmomacu €Ki AeH2op
yacmomacu jpeidwaann. AaGarra, SJIEKTPOHJIAD HOH/1ap Gi.raH
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TYKHAWYBH HATHXKACHAA S/JEKTPOHJApHHHT TeOpaHMa Xapa-
KaTH CYHa/IH.

Maasma TeOpaHHILAapH COMHp OYaanuran macodanu Ky-
fiHaarn MyJ0Xasanap acocuaa TOMAaMH3: 3JeKTp Maiiionia X
Macodara CHOKHTAH 3JeKTPOH

e n g
A=Fx=—=x [8.16.]
0
Hw Gaxapaad. By Hwl my 3J1€KTPOH KHHETHK HEPTHiCHHHHT

Ypraua yarapumn (raxmusan k7, ra rteur) xucoGura Gama-
puaaan. ynuur yuyn

2 f, ‘\-‘.’ = kT‘

20

Byunan

By ndona ucenkank xapaxars tvdaiau naas
(asoBuit axpaiaaural MACODAHUHT  MAKCHN (HIAN
anukaanan. Oaaraa, yau dedan paduycn (k) 1c0 araiaii

N AL (8.17)

e &,

Mlyunaii xuand, xedait paauyen 3apAANaApPHENT ¢azosnll
AXPaNHU MacITAGHHN, MAa3Ma YACTOTACH 3¢a 3aps1aapiiur
AXPAIMAraH X0JAaTra KafiTHIl AaBpPHHI, SBLHN  [a3MA
3apsn HNATAAH HeATPAAANTHHE THKJIAW AaBPUII
Jaiin, By UKKH Ratraank naasMamEr acocuii xapak
Kaaapn xHeoOaanayi.

Xysnoca KuanG afitranna, saexTponaap na i
PaT rasui, Oy ras sraaiaran XamMHEHT 9HAHK/
AeGaii paauycnnan Karra Gjaranaruna ((axat
Ha KBasWHeHTPAMINK mapTy Gamapuiani). mia
MYMKIIH,

Xosnpri BaKTaa mrasmazan gkEm AvHagmuza  Qoiaaads
HI MYVDKQUIAHANRE 1) GowKapuaysun TepMosipo  pedks
uusaapuna; 2)  MardHTOCHAPOAMHAMHK  rerepaTopapAd
(MILAT).
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TYyKKu3uHun 606
BAKYYMJATH MATHUT MANWIOH

1- §. Maruut Maii/loH Ba YHHHT XapaKTepuCTHKACH

Omamii MaruuT Xo/ucasap GU3HHHD 9paMH3JaH HATAPH XaM
MaBAYM OYJiran. Jlekni SJCKTP TOKH Ba Maruur Xoaucajaap
opaciaa Goraannw Gopanrit rVrpuennarn gpaxraap XVIIL acp-
ra taanaykanaup. @pannys Guanry Aparo «MomagaalHPOK
Ba fuHK» 1ed HOMJAaHran KutoOaa sl yprall  Kemaaaru
MATHHT KOMNACJHAPHHMHE  HMINAAH  UHKKAHAHFHHH, SbHH Oy
KOMNacaapaan HKKHTAcH 1Mo Vpuira »kanyoun, 6urraci
50a FapOun kKypecaramuran 6iaud  Koarauamrunn ésaan. Hly
KITO0Aa UMK yprau yiiaari niiariai scairad NHYOK, BHIAKA
Ka0H OYIOMAAPHHHD MATHHTAAHNG KOJrauaHrH TYFPHCHAA XaM
axGopotstap Gop. Xosupru BakTaa Vpra makrab ¢pnsuka KypcH
JRMHAA MabAYMOTH GYaran xap Oup onam ApAroHHHT KHTO-
Ouaa Gaén stnaran Gy XoJ 1H OaAHfIFHHA TYWYHTHPA
ORaxH: UMK — ras opKaan Vry: SJEKTP TOKI, l0KOpHAa
68€l! STWITAH XOAHCa L 1p ;'CL. IACKTP TOKHHHHI MATHHT Tadb-
CHpRRNP.

JeRUR SACKTP TOKHHHHT Gy
neyveusitt  gagar 1820 inana
AAHHSANR Pnank dperea ToMoe-
HURAN aHugTanan Ba Yprauni-
Ak, Iperegannr Oy wamdgud
QI3NKA GaHuHMIr  PHBOIKIL
na RaTTa TYpPTRHAApAan

H 6Vaan. Havmkana Amo
o, Casap, Jlanaac, dapac
HETUSM Xoaucaaapunu VYpran
Aap. Bug saekTpoMarseTnam x¢
HHYH MapTa Amnep tomomina
JAEPHEHT ¥3apo Tabcupiian Go
¥ayh $rgasruvaapnan Vrysun lapuir  iiyna Japi Ka-
pama-gapun G¥aca (9.1-6 g Gy TOKIH YTKasruunaap
Gup-GHpHAAE KO¥a1H Akenitua, UTKA3rH4Aapaary TOKJAapHHHE
ifnaamuaapn 6up xia 6¥aca (9.1- a pacm), 6y YTkasruuaap
Gup-GHPH TOMOH TOP T, 'l'o:...mpnunr {¥3apo TabCHpHra ca-
686 — Tokaap arpodunary hasoaa ajoxuaa tabHaTaH  mae-
Hur maddorsune nefino 6Vanmmanp. Bowkaya afirranga, Tox-
aapunur xap Gupun Va3 arpodunarn gaszona MarHuT MAiIOH Xo-
O Kuaaan sa Oy Maiiaon MKKHHYH TOKKa TabCHP KypcaTaii.

9.1~ pacwm,

kabn oanMaap afdeKTpomar-
MYXHM  Kawrpuérnap KHIAH-
pHHE Yprasumsn  oup-
1aHral napajajieda  Tok-
MH3. Arap HKKH napaJanen
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UKKHHYH TOMOHZIAH, Xap KaHAall 3JeKTP TOKH SJEKTp 3apsills
JIapUHUHT TapTHOAM Xapakath Ae6 Kapaamoru mosuM. IIyHuHD
YHUYH 3JIeKTP TOKHHHHT Gapya TypJapH, s’bHH YTKasrHu OpKaJH
SJEKTP TOKH, SJEKTPOJMT Ba rasjapiarl 3JeKTp TOKH, Ba«
KYYMAAri 3JeKTP TOKH, KOHBEKUHOH TOKJap atpoguuaru ¢a<
30[1a MarHuT MaiioH By)Kyara Keaanu. Xakukaraun, 1901 iini-
na DiixeHBaabn V3 'rampusacl[ \J1aPHAHT

XapaxaTh Tydaliiu comup TOKHHHT
MarHuT TabCHPH YTKa3rH TOKHHHHT
MAarHHT TabCHPHNA 3KBHBC amn. 1911
iinana Hodde Bakyymma aog JIeKTpOHIap
OKHMH yCcTHAA Taxipnba VTrasmni {uMH Ba VT-
Ka3ruy opKa/aH YTYBUH JEKTP TC -ascupH GHP
XHJl 9KAHJIHTHHI TACAHKIALIL.

MarHut maiifion, Xyaun s71eKTL ‘ g, (asoHHHT
KaHpaiiinp Moanaa €xkn Maillon HIFC [ 1 ‘cMaapHaa XaMm
MaBKyn GyuaBepaan, AnHH (asona y3., #LL3 Takcivorra sra.

Onpun 6u3 XaBocHs OVLUINK — BaKyyM/Iariy Mariuy MaiiloH
6naan HIyFyJJIaHaMus.

DNeKTPOCTATHK MAfiOHHN TeKWHPraHuMH3Aa, MaiiloHHUHT
GHPOp TeKWIHPIJIHIUN J03HM GVAran HYKTacura KHPHTIITH
HYKTaBHil «CHHOB 3apsau» xau doiiaananran sauk. By s
ra MajifOH TOMOHHIAH TALCHP STYBYM KY4 MaiiloHHUNT
HYKTACHHHHT XaparTepHernracH cudatnga gabya K
9. Maruur MaiifoHHI TEeXWHPHILAA <CHHOB 3apsiili
Gacunn MailIOHHHHT TEKUIHPHIAETIAH HyKTacHra KHpHTI
TOKVIH Gepk Koutyp Gamapain. Axnbarra Oy €CuHo8 xoi
HHHP JIuaMaapin MyMKHE Kajiap EH4HK OV  Kep
HOB KOHTYPHSHHHT (hasoxard BasHiTH YHHHI CHPTHIA
raH Myc6aT HopMaaHuur AYHamuum Guran anpkaanams, O
Aa, fccH Gepx KOHTYp losura Vi
SHATaH HOPMaJHHHF MKKR (
pura Kapama-Kapun i
MmaBxya G6yaapn. By it
JaH KOHTYpAaru ToK
Guaan YHr BHHT Komaach
Gornanranean MmycGar il
Ae6 KaGya guapmaan (9.2
Bynuur yuyn xowryp ciprit
suaran Hopmaap Gyfaald yur sy
HH XOHJALITHPANAAR BA Y KOHTYP»
fars ToK fifnaammmaa 0y

yanaAle

9.2- pacw,
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HATAPHAAHMA XapaKkaTH KOMTYpP losira yTKasuiaran
opMadh iy HAJMIUNENL KYpeaTaui.

HAP MHKAOPHIT XapakTepucTHKacu cudarnga (xya-
3APSAN HHHT MUKAOPH ¢ KaOl) KOHTYPAaH YTy BYMH
it [ win xourypuuur 081 S ra Gyardn KynamTMmMacH-
franauunazn. By kynaitva xonmypHune stazmumn
e pe6 aranagy Ba P, ne6 Gearuaananu:

Pp=1-5. (95 1)

MOMCHIM KOHMYP CcUpmNQ YMKAZUAAH MmycOam
WYHQANWUOAU BEKMOP KAMmaaunxd :n

Pm=Pm'"| (92)
n- Myc6ar HOpMasb fiysajiumn-
Oupank BeKTOp. i
MarHuT MaiiloHHE XapakTep- i
VUYH RYAJaHUAANNraH  KaTTaaux i '}

M atpodmaa BymyAra Kensaérran

HHWIMUI MaKcaawia, Tokan {r- 5’,‘
Maiylonaunr (9.3-pacs) Gupop A

i Tapnafiink. By mykrara Typ- ’,—f"ff‘ T
B» KOHTYpJaapuian Kuputud - ‘/*"'V'YT
[l KysatyBaap acocnaa Kyiimia- o Lt 7
‘

d0taaapra  KeJaaMus: i
_ulr.mrr Mafion «CHHOB KOHTYP»
a AifnaaTipysun tTanenp kiypeara- .‘:,h
Harikana OGapua Komtypaap, mar- ";Ld 3
MOMERTAAPUHNID KATTa-KHMHETHNT-
I Karen  wasap, mynaail MyBosaHat
TN sraananiaukn, Gynaa  vaap
e MycGar nopMastapiuauur Gfuammmaapy aiiman 6up xXua
B, By fifmamuunn MarguaT MaflloHRUHT  TeKInHpHaasr-
HHYKragary fiynanmuyn ge6 gadya guaafiank;
2) Ardp ,CHUOR KOHTYPM“HI MVYBO3aHAT BASHATHIAH 4H-
I, ABUE KOHTYPHIUE MycGar wopyvaan Guaan Malijapon
B MOC Keamacd, KONTYPHR MVYRO3aHAT BAWATHTA
VBUR allaauMa MOMEHT Tabcnp sraau., Mafinon f#yna-
W B KOHTYPHHHU wmyc6ar wopmasw opacuaarn OGypuar

ra Tenr Gyaranan MarsuT Mafiiod TOMOHHAAH KOHTypra
3 TVHUR aflaanma MOMenT Makcuman Kuimar (My,.y) ra

9.3- pacwm.

e Rty

3) apap MarsuT MafAOHHUHT TaHAaG OJMHTAH HyKTacura
WHT MoMenTaapu (P,) Typanua Gyarad  ,CAHOB KOHTYyp*
HHH KUPUTCAK, YJAapra TabCekp STYBUM aflanMa MOMEHT-
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MApPHUHT MAKCHMAa KuiiMaTaapu (My,.x) XaM Typanua 0yJaanu.
Jlekun xap OHp ,CHHOB KOHTYpH“Ta TabCHP 3TYBYHM MAaKci-
Maa aitmenma MOoMeHTH (M, ,y) HUED KOHTYD MArHuT MOMEHTH
(Pp) ra nncdaTH MArHHT MaflAOHHHHT afiHH HYKTAacH YUVH
ysrapmac Karraai Oyaanu, AbHH

/”nmx — 5
Tm— = const. (93)

By HucO6aT MarHHT MaHAOHHHHD MUKIOPHIl XapaKTepHCTHKA-
cuHH Hdopanaian Ba MmersurT npaykupscu (B) nel araaai
== “'md\

B = o (9.4)
Mazrur undykyuacu eexrop xarraaux 6yaus, yrune UjLa-
AU SAUGOHHUNR TeRWUPUAQETEAR HYKTACU2A  KUPUTUAAR
€CUHOB KORTYP>HUHe MYy803axaT sasuaTudazu xycGar nopma-
AURUHE GOHGANILY OUAQH, KUAMNQTH 3CQ SCUHOE KORTYpPU»ZA
Maidon TOMORNGAH TABeup STYSYU QUAAHMA  MOMEHTHUHE
Maxkecumaa I{lll?«‘l[lTllH” CCUROB KOHTYPSHUHS MASHUT MOMEHTU-
ea Ogaean rucoarw Guaax asuxaazadu. :
CH cueremaciza Mar#iT MOMEHTHHHHT YA40B GHPJARTH
Pnl = A-v?, afijauva moMenTHuHr yauos Gup.iri sca
M) = Hen. Wlyausr yuyn (9.4) ra acocau

[BI Heu H

A-Ms A’

CH cucreMacniari MarHHT HHAYKWHAHRHD Y408 Oitpairiin
Tecaa (41) 1ed Hosanatu:

1Ta=1

crcem GUDICAAD CHCTeMACHTa MarkuT Huaykuuaun rayce (I'c) xe0 sra-
Aazuran GHPINKIL Yatapa:

H

Aoy’

auna -
o == — 9.
LA lL,lL_\'., oM (3

2- §. Marnut maftnounn rpadmk yeyata Tacsupiail

MarauT MalitoRun rpaduk yeyana TacBipaail  YUVH .
RUT UHOYKWUR HUIUKAAPUOCH ‘pun;1:1.‘1:mu‘1:1‘,m. Marnnr HH-
AYKUHA YHSHKIAPHAN JTRAsSHIIAR KyARgars Mkn wapr Gaxa-
PHINLIN KepPaK:

I. MarenT HHAYKLHS YM3NFHEEAr Xap &Hp HyKTac yr-
KasWiIral YpHEMA WY HYKTagari Mardnt HHAYKULHA BEKTOPH-
HHHAT BYHaJRILE OHIaH YCTMA-YCT TYUIHILN JO3HM;
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2. Maruur MHAYKuns UHSHKTAPHIUHD SHYANTH  (MAPHHT
HHAYKUIA BOKTOPHIA HOPMaJh OYiiran CHPTHUHE GHPJNK 103H
OpKadn ynnuu MATHUT HIJIYKIHST YHSHKJaPUHIHT conn) maifi-
AOUHHHT YOy coxacumgari Mardut HHAYKUAS BEKTOPHHIHD
KuitMarira nponopuonan OVAHIN J03HM. s

Tyrpn Vrkasrivaan Yraérran ok (OyHAan KefinH Oy TOK-
HHOMARTTH H S 1 pue Tox peG artaiivug)  tydafiin By-
Kyara Kenadyran MarunT  MalioHHRNC  rpaduK  TacBHPHHH
Kyiliarn ta Gaxa wysatnu mMymian  Topisonrtan TeKkHc-
JULK aKa g proHaan BepTHKAN \'Tl(aal'll"l ymasaum
(9:4-pacn) Ba xaproura onKa KaTaaMm
KHAuG remiip i Taprin cenaiiing,
Arap YTrast 1eKTP TOKH Y71~
Kaseax, kap nKJ1a-
pii ¥TKasr: At PHETITE
Jp OVinac i
TOHHI 10K pHra
CaK, MaruuT 1y
maxan Varn
s unsug
ORIk Ba
HYRTaaapiia <ciuos
MVBOIaHaT Ba i !
BT MycOar nopmada
nall ypumsa G
TORHUHT Mar
Yeriaa érrau Konnen
LB RITTPTIT TR
Roiaacnaan
JA8Ma Xi
Adacracuunur ;
PHEIKC HKina

Afirana wag

1apifia IpHHG | TaHAR0 9,4- pacw.
: 3] i TVpan
HHHT
©, HXTHEPNIT RYKTala RONTVR-
HHAVKOHA QUsHrara VrKaau-
ver Tymwazn. Wynaail xuang, TyeEpr
1apn Mapxasgapn {Tkasritd
1ananapaan n6opamuup. Maruar
SN THEKASWAD VR BHHT
arap VHr BHHTHHHP AATapH-
muu- Gian voc Tyuea, Biir

{ragtran  TOK (6\'1l;la|"1
TOKHH ail dhafl; .u rs\’n\vnra Keaaér-
TaR MarauT Maittonsmnr rp‘.q\:"; racsupy 9 5- pacmza Kypea-
haran. Pacvpan kg JCHET NHAYKIET YH3HKAAPH
KOHNERTPUIK o fi18Ha s 1aca-a, JeKun Gepx  uHanKAap-
Raw uGopar, By xoana YHF AT Konaacuaan Kyiimraria ok

ALAAHIL KOPa e p Yur By acTachin aftaanma Tox iiyua-
e %, BAHTHHEP WAFApHJ2aHMA XapakaTh
aitaanma 1 a0IH MANHT  HNIYKUMS HHSHKAAPHHNER
AYRAAMRITIN KYpeaTa

Auan, Gup ueus Ypas  HsOANNMSTIANPAH  CHMAAR noopat
eaATAKN Kypafank. Byiaail paaTagiscoJ e Ho M. neh ita
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nanu. ConeHounnan yTaérrad ToKHH yMyMuii VKKa sra 6yvra
afiianma Tokaap cucremacu Ae6 Kapamw MyMminH, CojeHOHA:
HHHT Maruur maiizosn 9.6- pacMa TacBHpJAaHraH MaH3apaHi
Gepajyr. COMCHOMAHIME HUKH KHCMHZA MAPHNHT HHAVKUMS i
SHKJapH COJEHOMA YKHra mapaiuied Gyurad TYepi uH3HKIAP
CHCTEMACHHH TaWKHa sTaau. By Tyepu uusugiap cojcHoll
yunapura sKHHIALICAR CapH 3TPH YH3HKJAapra ailaanud, coae-
HOMAHHHT Tamkapucnga tyramaan. CoacHonanunr HYKH

KHCMILIATH MarHuT MailIon Gup :uucan maiiouanp. Dy xod-
A2 MaruuT HHRYKLWHS YH3HKIAPHHEAT fVHaanmmin, xyuur ai-
JIaHMa TOKAATH KaOu YHI BHHT KOMAACH aCOCHAA aiiilaHail,

Xynoca Kuaui ailTrafaa, M@IHUT UHOYKGUR WLl
MA2HUT MaQdosry 8YiLyoea Kearupyeuu 1 ”,1 it
HURZ HIAKAUOAH KGTal Kasap Gepx 4us poup.

d-§ Bio— Capap — Janaac gonyuu

Buo sa Casap TYPAW WaRAASTH TokaH YTRasruiap arpos
GuAaric MarHnT MaiiouaapRi TeKwpiy ﬁzmn ;
YTRasruunan r macoha vaokank HUOT M
TYFPH PO

AYKUHSCH \ﬂ(.unm.mru TOK

I Pa 90a TeCKAPH NPONOPUHOKA i} et
Keftnuwannx, Jlanaac uxtuépni u LATH, TOKN
ATPODUIArE HYKTAGap VIVH Mardur HACHHIT
HMEOHHUI Gepanuran opMyaant Tax e, Byn

MalIoHT ap L\mpm\“ mna 'x[ulwn 1M !1 doiaaa y
TPHHITHIT yMYy NIt XO0aza l\\ml T4areya  Ta [,r,,‘.,\?,l,w' g Arap
MarHuT mMaiinon Oup swuac, Ga. AKH 6up m-q;l .'.,h, bafian

BYXYAra xenacrran 6yvica, wy wmaizonumur Guppop nxruépid
HYKTA1arnl MardnT uuay mu-sxcu |b’) ajaoxiaa ToRaap By
AYVAra KearHpaérran maiigon TAPRHHT QAHM HYKTajgary Mar-
HHT HHAYKLHS1apn (B) HHHD BeKTOp Hupuuancura tenr 6y-
Jaal, SibHH
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B =B, + BB, +...+B:— XB. ©7)

Arap mxtuépuii makJIAarH TOKIH YTKaarnu Gepuaran Gyvica,
Oy YTkasruunn ¢/ ysyHIHKAArH —3IJaeMeHTap OyviakdyanapiraH
noopar peitur mymini. By GYaakua  ySyWJIHTHHHHT yHAaH
Yraérran Tox xkyun / ra kymaiiTMacHmN, sS'BHII TOK OKaéTram To-
Monra fifHanran BeKTop /A1 ¥ «TOK 2JIeMenTH» nel araur ofat
Gfnran, yuuur yuyn uxTHépiil Waxaaard TOKAM YTKasrHg
Xocua Kuiaérran MaiilouiuHr OHPOp HYKTajarn MarHuT IHH-
Aykumscy yuly TOKJAH YTKASTHYHAHY Tapkudnit Knemgaapn ae6
Kapagaérral TOK sJeMeHTIapH Tydaiiin ByIKyAra KeJHLin Jo-
3UM GyaraH MaiiloHjgap MarduT HHAYKIHSJTapHHHHT  BEKTOP
finFnHARCH Al nGopat OYanmn Kepak,
SBHIT

B =Y dB,. (9.8)

n
sl

Jo=

Xap Gup Tox ssementu (9.7- pacM) By-
WYAra KeATHPAAHTaH MailJOHHHHT Mar-
HHT HHAYKHKICH

ap = Kk-HED 9.9)
Qopuyana Gyiinua annkaanagu., By udo-
Rafa r — TOK 3JCMEHTHAAH MATHHT HH-
AVKUHACH aUMKA8HAGTIaH HYKTA TOMOH
fynaaran panuyc-gexrop, K — dopmy- 9.7- paca.
JAra KHPYBYH KATTaJIHKAAPHHET Yau0B
Guponmcaapuun Tansamra GOFMK GYAran nponopiHOHAMINK
kosbguuuentn, CH cucremachna Mariut maflion  Bakyymaa

BYKYAra kenaérran xoua yuydH K = ;—5{‘ ne6 Kabya KuaImHan
Oynaa p, — marsgnt poumpiicn. Jdemax, CH cincremana Buo —
Capap — Jlanaac KoHyHi
po  T[dlr)
dB =7 = 2 (9.10)
k¥punninga Eswaaun, I8 nunr Moayan yuyH Kyfugarn ndoja
Ypunau:

wo I dl st
dB =208 (9.11)

Gy epna « — dI pa r sexvopJap opacujarn 6ypuak. dB nunr
fyuanmmy Yrasruununr @/ saemenrap Gy.aard Ba r BeKTOp-
AAH FTYBUM TEKHCIUKKE HePREHAuKyaAnp Gyaagu. Jlekun Te-
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KUCAHKHUHT alfiHH HYKTacura YTKasnaran MeprneHanKyJsap
(HOpMa.1b) HHHI MKKH Kapama-Kapuu Bysaauumu MaXxyf, dB
HWHT fyHAJMIIA YHT BHHT KOMAAcH acocuaa TOMMJIafH: YHD
BHHT ¢l HyHanWmuja HArApHIAHMA XapakaTIaHHIIH YYYH
BHHT jactacH Oypaamiun JO3uM Oy.iran TomoH dB uuur ity-
HaJHIHHE KYpcaTaaH.

4-§. Typan IWaKkaJard TOKIM YTKASTHWIADHHHT MArCHHT
MafiloHaapaHd XHcoOaaiu

Buo-Casap-Jlannac Konymuaan dofizatanul typan wakd-
RarH TOKJAM YTKAsruwiap Mafllomiapususr Onpop Tamial
OJIHHTAH HYKTaAard MarduT HHIAYKUIACHHI NIcoDaan MyMKHH.
Miucosn TapuKacuaa Gup newa xycvenit xoaaapui ki pailing:

I. Yexens yayu TUFpd His
o SHK WAKJAHI4ArH )'F’(ilSi‘ll‘llaH

| I Tok (T¥Fpu ToK) YT Ty (hafi=
; | AR BYIKYAra ke 1271 OHHHHD
7 I HxTHépuit A HyKT i Maraut

A4 HHAYKILMACHHH
~ (9.8- pac).

/W\ & HYKTAHUHT
/ r” 1 JHrH r, Oy
! - | VTKA3rH4 Hi

/
(e
\

\

xparaft-

1 BY=

dB nap-

1 { P XHA

5% a6, ap  YH3Mdl opka

9.5+ paen, TOMONHra  AyHaaran.  Llysame

VUVH HATHXRABHA Ma v Mmafl-

AOH HHAVKUHACH B xam dB 180 GHp XM i ra sra

G¥aaxw. B wuur kuflvart sca dB ~an Mo1v.ia fNFNH-
Aucuzan néopar ovaams, A wygras

AAr TOK DJAEMEHTH BYERVAra KeATUpras  Mari {1 LOH

8 X7

OK AR

HHAYRIMACHHUHT Moy (9.11) fops TH Ui
JOSUM OYATAHIUEIE YUy B waur Moy one-
PALWACH Ky dHIATH HHTErPAANAwira Kearnp Haa L
B= |dB ‘,——/ \ — sinx, (9.12)
3 ;

9.8- pacunan doiinanancax, 6y Gopuyaara xupynui - sa di
JADHHHD KHAMaTIapu
ra r dx r . -
(L e, g ] S L
sinz* di sina sin*a



- SKAHJHCHHH TOMAMM3, LLlyHuur yuyH

—b Ij* rotia sina _';—*;-;%fslna-da-—— (9.13)
0

n2a- 0 r\)

Shi- 2

G¥nann. By ndonana unrerpasaam yerapanapunn 0 Ba = 1e6
OJIMHAM, YYHKH YEKCH3 Y3yH TYFPH TOKHHHT Gapya aJeMeHT1a-
pu yuyn o Oypuak wy uurepsasija Varapaau. [Uyunaait gn-
00, yekens ysyn 1Vrpn TOK Ty(Qaiiim  By:xyara keaadrran
MalAOHENHT HXTHEPIIT HYKTACHAArH MAarHNT HHAYKUHACH VT-
Kasgruyaan Yraérran ToK Kydura TYFpPH NPONOPUHOHAJN Ba M-
AykuusicH yavauaérran HyKTAHHHT YTKasruyjad y3OKJHrura
TECKapH NPONOPIHOHAJIND.

2. Paauycu R GYarau aiirana makan-
naru yriaarnuaan [ toxk yraérran Gy.cHH
(9.9- pacn). Bamkaua guanG aivtranaa, ai-
JAaHA MaKJ1arn ToKAH KOHTYD MaBxy I,
lly ailaauwannir MapKasuiara Maruns Mai-
A0H MHAYKUISCHHE anuKaafiaug. Afiiaua-
HURP xap Onp ¢/ saeMeHTH Ba paauycn R

o

opaciiary Gypuax - ra TeHr OVJraHIurH

yuyn bBro-Capap-J/lansac KOHyHura aco-
CaH;

n o ldl

aB == & (9.14)
~ ; ¢ = & 9.9- pacy.
Bapua dB nap aftuan 6up xna fiyHaaum- ey

JWi, Abuy apaua MAPKA3WIaH  YTyV8uH
mycGar nopmaab OVilaa6 iynaarad., LysRudr yuys HaTixa-
BHA Mafaponuuur afaava .\'..'l]‘ixll.\‘ll.l‘ll"ll MArHuT llH:l)’l\'lll“lL‘lll

B=|dB=1

i ml (9.15)

Gy¥aamu. Afaana makJanaary

TOKJH KOHTYPHUHT MAPHHT MO-
MenTH -

P, =1-S = [ =R (9.16)

Gyaramanen yuyu (9.15) #n gyiularnua  yarapTHpHO EsHut
MYMENI:
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N
R afl L B2 g 10. pacw.
Bpa P, BEKTOPJap KOHTYPra YTKaswIrau amycoar HOpMA.Tb
7 Gyiiaad iiyHairanaury yuyw
_k 2P, 9:.17)

v : T4 R

Oyaaun. Auan afiaanma Tox Yxuunar pxmuépnlt nyKTac1ant
MACHHT MaliAon unAykwusicia  xcoGaan s (9.10- pacal:
Marnnr uaykumacH anugaanaérran HYKTa KOUTYVP ‘TGKHL'-“"
Piaai X sacodia ysoganxaa xoitaawmran 69acii. BY "}'K“Bf
A3 TYPI TOK 3aeMenTaaps Tygafiau ByxyAry searad @
AP A¥HATwWAGDR Gup Xua GF amafiug, wyudi dB Bex-
TODHUAT RYHaaumy dl Ba r pextopaap &rrad TeKHCIHKKA
nepreH Ky mpanp. 9.10- pacyaa afirana ToHin  AHAMETs
P4 KapaMa-Kapum woftiamran ukkn  saesennt TYQAlt
Texm“p""gé"a" HYKTaAd Bysyara xearaw @B, nia (B, .la?
“racsipranrar. Pacwaan kypunnG typuGauki GV HKKH BEKSS
TOPRURT BEKTOP AMFHHAHCH YOy pexrTopaapuiir X FRHCA
MAPATIRN TALIKY 1 STYBUMAADH (’(!B. = dB-sin ) uner AHERES
RUCAra venr, Llyuunr vuyw texuupiaadrean by Krazard as
A8UMA Tor Tydafian BYxvara Ketactran nard xariil Maliom
MATHUT MHAYKIHACH X PRI GVAIa6 AYHa @, VIAT MORY.IH
3ca 0apua dB, Japuunr ARFHHANCATE TEHT OF 10

B—SdB,.» =‘;—; %siu?‘\‘J[ __1__ _‘.‘_2,-, Rsind =

r
=2 B qng (9.18)
(9.10) pacmaa TACBUPIAHTAR MHaMAna
r““’Rz-{*.\:z; Sin;’z—=“.;.p—._:
r y R x
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Oyaraumury yuyn (9.18) un Kyiuaarnua €samus:

Bt R R R ©.19)
a7y RIF a2 2 (R + x2)"
Afinanma TOKHHHT MaruutT MoMmMentH P, = [.=R?
SKaHAHrHHH xucobra oanb (9.19) nu
Ble b0, vy Lt
Az (R + &%)
K¥puHHLIra KeATHPHIT MYMIKHH.

3. Yayuaurn /, ypamAapHuHHT paauycH R Oy.araH coae-
Houp Gepusaran Gyuacuu. 9.11- pacmaa .0y cO/I@HOHAHHHD YKH-
NaH YTYBUH BePTHKAJ TEKHCAHK OlJaH KeCHUIHIH HaTHKAacH1a
BYwWyara xearaw OyiliamMa Kupkumu taceupianrad, Coue-
HOMJL— MApKas/ api yMymHil VKaa Erysud OHp-OHpH OuuiaH
KeTMa-KeT yJauran n joua aijgaima TOKHHHr HHFPHHAHCHHD .
Ly comenoumuunr Viuia €rysun uxTHépup A HyKTa/aru
MarunT uuAykuaacn B un xucobaafank, B HHHC iiyHamud-
HH YHT BHHT KOHAACH aCOCHAA TONaMu3: OH3 TeKiuHpasTran
xoana y coqenonn YKu 6Vitiab vanias YHrra TOMOH fiYHa ran
B tunr gufiMatiHnin XHco6aa1uAa afAgHME TOKHMHT MariuT
Mafugonui udoxasosun (9.19) dopmyaanan doitgaaanamua:
Mapkasn A nan X nmacoa ySOKJAHKAA kofiaamran  Gurta
ypam Tydafian pymyara KearaH MaiJOHHHHT TekmHpHAAtT-
PN HYKTAAACH MAPHNT HHAYKIMACH s—bad 22

2R+ 2ty

(9.20)

ra Teur O6y-

IHAr @dX y3YHJIHrHAA —2— dx noua ypam xoi-

sauran, Lynuur y uyn CoMeHORARKAT dX Y3YHANCHAATT YpaM-

aaan, Conenon

t 0
L

OO0 L\mxx}xwmxmco’?

lxd ./T
| 2N
5\
A AN fg w0 2 S
S ; *2
~ \\\
\-

T T s s e e sscueo s oress cces

= — -— TR
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JapuaaH 97EKTP TOKHM YTHIWM HATHKACHAA BYXKYAra KeJrad
MaiilOHHHAT A HYKTaj]arH MarHuT HHAYKLUHACHHHHT KHMATH
Kyiliuaarnua udosananaau:

¥Rt LR AR, 9.21)
>9.ll~ pacmaarn ABO tyrpu yuOypuakia

clg o = % éku x = Rectg a
3Ka1{nur;1nau ¢oitnanancak:

R+ x* = R* (1 + ctga) 9.22)

dx - — R, (9.23)

(9.22) Ba (9.23) mapuu (9.21) ra gysitauk:

_ B I R n R . In .
dB="3 Rt oy T(— = (I:)— — W5y sinada (9.24)

sln* x?

By ndoranaru ysrapysun = — coemonannur Vi sa r opa-
cuars 5)'[)‘!21!\‘. Y coaenouHHHT GupHHYH BA oxupra ypasm-
JapH YYYH MOC paBHIIAA &, BA %, Kuiimartaapra sra Gyaaii.
Ulyannr yuyn (9.24) uu yerapaJjapu z, JaH a, raua Gyarad

HHTEPBA/IAA HHTErpa.jiacax, cogeHouanuur Gapua ypaumidpH

OPKAJIH TOK VTHIIN HATHMACH1E BY:KYAra Kejaras Maiion-
HuHe, A nyKrazari marsur HHAVKUHACHHK TOonran 0, 1aMidi
e 7 (]
B=jd3=-—p,) 2—1" j sina-da =
L %
In 9.95)
=ty (cos 2, — cos =,). (M=

Arap, CONCHOMANIHT Y3y H 1T 1 YHHHT paanycuaan anqa Karra,
ABHE [ > R 6Yaca, a, - = paa, + 0, Hatuwaaa Oy Xycycud
X0u yuyn (9.25) un Kyfinnaruua 83un MYMEHI

B = uv)l~%. ('.“:zﬁ)
By HYKTd COJEHOMAMHHT yuaapuaas Gupnaa kofiaawrad
oyaca, « ~—-:—;Ba @y — 0 (yan yuura sKue HYKTA1ap Y uyH)
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8Kk o, — 0 BA oy — TT: (VHr yuura siKue HykTanap yuyH). By
Xyeycuit xoaaa (9.25) whona xyiiwaarn KypHHHIINA Ke/iain:

B=up,l 5 ©.27)

5~ §. Maruut HHAYKIHS BEKTOPHHHHT KOWTYp Gyinac
HHPKYISUAACH BA CHPT OPKAIH OKHMH

uekTpocTaTikaian MabayMkl, E BekTopuuur uusukaapi,
SIDHI DJCKTPOCTATHE MAT0H KYUWIAHTAWIIK YH3HKIApH 8xys
sapsautan dountanap (3apaa Mycbar G¥arauna), éxya sapsat-
Aa ryrannanap (sapsaa maudguii 6yaranna) oun. Xeu BaK:
KYWIaHraHIIK vusigaaps 6epk 6yamac. sam. DJeKTp sapsania-
PH 3JCKTP MailloHHI BYJKYAra KeJATHPYBYH ManGagap GYanG
xuamar guaagn. Ulyunnr yayn xas sapsiagdapun 6ab3an man-
Ganap ae6 artanaam.

Marnur maiizonnn rpadgug Tacsupaawza  ofiaasaniag
JUPAR MArnirT HHAYKWNE  YHSHKJAApH  3ca XaMMa  BakT Gepk
SKananry Guaan oaannry naparpadaapaa  taunuwang.  Bepr
UHBHKAAD New kacpia GoumanMaiun Ba Xeu Kaepia Tyrajana-
nafie, Nsaapuunur Oy xyveyensatn O6naay B BeKTopHHHr Ui~
auaapy E nexropuynr wusukaapuaan oyryuaail gapk Knia-
an, Wlywmne yuyn xaym Tabnania saexTp sapsanapura yxXmam
MArHUT sapsaaapn 6yamaian.  Jdemax, Maruut MaiiioHHn BY-
FAVArA KCATUPYHAN 20EKTP TOKAAD YIOPMAcHMOH Gepk MarnHt
HHAYKINS yusinaapn Guaan Vpaaran 6yaap sxan. = Hlynuus
Yuyn, Marpir safionnn  yiopymasuii maiiion €k yiopmaaap
Mafiponn 06, Oy MailloHHE BYIKYAra KeJTHPYBUH SJEKTP TO-
KHHI 3ca yiopma Jel aram MYMKHH,

DACKTPOCTATHK Maliaon noreutnan Maiigon agn, Iyrudr
VUVH, KYUASHralIng BeKTOPHURED OepK KOnTyp Oyiinua wmup-
KYAstnsacy Hoara Tenr sam:

b E dl =o0. (9.28)
1

Maraur saiiion 6y xyeyvensrra sramu? By casoara xaBoO
GUPMIL YUy UekCHd Y3V TYPpH Tox Maiiaonuaarn uxtuépuil
acc Oepk Konryp OViinua B BeKTOPHUHT LMPKYJIsSIHACHHHE.
swiin P B, df wnur Kuisarung XucoGaafiank, Bynunr yuys
KOHTYPHU dI saevenvaapra askparamus, Kotyp 9/1eMeHTH
WOA aWran uyKratarn B sexrtopuunr df fiynaanwura 6y
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-

- 9.12- paeym,

eTODAADHHHE
b B, ASG Gearnagfuus ba BexTOpAIpTH
CRAMAP KYNARTMACHHHHT XYCYCHATAApHAAH (POARAIAHA)

By dl =Bdl=Bdl cos (Bdl) — Bdl,, (929

0 o B G Ha s 67a.
Uyuna di; — koutyp saementi (df) uuur B fiynasnnura )“a
rail UPOEKLMSACH, ¥ — ry PaARycan aftagnara ypunsma p.':mh'l“‘n-
fiynaaraw. Jlegni 9.12- pachian kypuumunua, yiunr K

= = - y v Oyaail
MATHHW WYy aiiaHanuur &fi Guaan aamawrupea xay 0748l
ALHUL

dly = r, da, (9:500

catt na Vil TYRPH

Oviina da — kouryp saemenrst (df) ra THPAAral Ba YU TY ';ld'"

TOK GHIAH KOHTYD TeKNCJIHTR KecHuran HYRTAAS WOH ‘m,““ 1a
Mapxasini Oypuak. (9.29) sa (9.30) aapann ofnasauns, XaMms

N N w B “! gkai-
TYFPI TOKHUND MArWAT MAfA0H REAYKuMACH B = 55— oKak
JNTHHK XHcoGra oacax,

£ fool o wal ff 9.31
;lbldl=;lela—$£&ra.li— 7! de (9.31)



6jaanu. Bus kypaérran Xycycuit Youi1a, sbHH KOHTYD TOKHH
KampaG oaran xosaa, (9.31) jaru murerpan 2% ra TeHr Oy-
aann, Xyaau my 9.12- pacmaa TokHu Kanpal oaMaraH Kom-
TYp OYHKTHD uu3iK OujaH rtacsupianran. By Xo/aa KoHTYp-
HUHr /@2 gHCMMLArd  KOHTYP  2JeMCeHTJapura THpadara
Mapkasuii Gypuakiapiin mycoar .'Lek.':n:_".)lfl KHCMUJIATH KOt~
TYP SMEMEHTAAPHrd THPAATAH MapKazuil Gypuakaap Masdu i
Ae6 xucobaanuuin Kepax. IHysunr yuynw OF KOHTYp yuyn
(9.31) maru murerpaa woara rteur 6yaamw. Jlemak, B pextop-
HUHE TYEPH TORII KayMpal oaran HXTHEPUIL 18K 11ark Accn
KOHTYP OVitiua unpryJ/siupaci noaiad (papga oyamo, y yr-

Kasruunan Yradrran oK kyunra Gorank, swun O B, di = p /.
:

By ndoza typan max.agars ToxaAap Ba KOHTYP GHP Tekue-
Jukaa @rmaran X0J/.°4p VYUYH XaMm  VpAHOHM 3KAHJHTHHH HC-
Gorram mymkui. By ncGoriapau radicnaoTi yeTia Ty xrad-
MaiMu3,

Arap xoutyp OGup Hewa TOKHE KampaG oaran Gyuca,
B puur my xouryp Oyiluua WHPKYISUHACH KOHTYP HYHAADH
Gapua TOK.1ap aarcOpank NUFHEANCHHAHT MATHHT ZOHMHHACH
B P& K¥nailTMacira renr 0yaanu?

,! Byl = py B 1. (9.32)
ToRRUHD MOpacHI annKs
AGARUNITANN, L 1
ifnaaimunaa Gy

uAa yur - sHET Kouaacuuan Goi-
LCTACHHEIL KOHTYPHI allyiapiin
BUATHHNE parapuiauMma xapa-
Ratn mychat 101 PUBIT HYEAANUINEN !.:\'[w;li:lill. T\'Cl(:xpll
fifnaamnaary ok sca Man(uil nwopa GIIAH OJMHAIN.
(932) ugona vagyyaarn Marsur MaltaoR yaym TVia Tok
Konyin j1e6 xun artasaun KOxopnaa Kafin xnauaras Gukp sa
MyJoxasanapian MallZlOHIH, 3JeKTPOCTaTHR MalijoH-

aarmra Vxuraw, Al opRaau xapaxrephab 6Vnmaiiau,
ACTAR Xyaocara Keami arap Marnur vMalfouHy Xapakrep-
JOBYIL nOoTeHEHad  TViyHsacnzad  dofiasanMokun 6yacan,

MATAOHIINIT AXTHEPHA HYKTACHUNNT nOTeNINANN TOKHN {pa6
TYPYBUIL KOUTyp OVittad Onp wmapra t¥aug aitaanub aHa iy
HYRETara KaiTul xeauurapna g, / guilmarra OpPTHO Kougaawu.
Bowkava uamG aftreanna, Oynaall notenunas oup KuitMar. i
Gyamac skan

AU B BeRTOPHINY CHPT OPKAIH OKHAH GHIAH TaHHILAf-
auk. 9.13- pacvaarn dS 03 opraai YTy g MarauT HHAYK LA
YHANKAAP UMK corit wy dS 03 opKaau Mariaur  HHAYELRuS
BEKTOPHHMHT  OKHME  CKH MAardut oxusmi gefimaazu. By
pacMid @« — josra yrkasuarad nopmasan Guaan B opacuaarn
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Gypuax. Pacmian KYpHHHE
TYpHOLHKH, dS 103 OpKaI
MArHuT OKHMU

dD = BdS’ = BdSX
X cosa = BndS

6yamaan. Bynna B,— mar-
HHT MHAYKUWHS — BEKTOpH-
HHHT 103ra  VTKasuarag
mycGar nHOpMaab iiyHaIN-

HUAATH NPOEKILTACH,
Marunt oxumuunar CH
9.13- pacat. cucremacuiary yiauos GHp-
aurnnn sedep (BG) ae6

atajganm:

1 B6=1Ta-1 M (9.34)
Hemar, MaranT Huaykuuscn | tecaa 6yaran i
MaruuT wailzonia Mafilon AyRaammura nepies
GHIIAA Koftnamwran 1 M? w03nn rewnG Yrysun M
HU3HKTapHHUKT coruul | BeGep xe6 Kalyn Kujasuarau,

CI'CM cucreyaza sca MATHNT OKMMUHIEC Yaon Oupanuil MIkcsesa
(Mkc) 1e6 nomuanazu:

p KHHCOH

1 Mkc =1 Ie-1 om? (9.35)

‘THEpHil OepK CHPT OpKaal B BeKTOPHHINT 0} HOArd
HI:

|‘ BdS =0, (9.36)

YVHKH MarHgr HHAVKIHSA 4H3n OVANG Vv APHARD

Nap GupH GepK CHPT WYHra KHpra VHIAH

SKHWI XaM kepax, Bomgaua kG y unang_ B
BECRTOPHIIHT GEPK CHPT OpKaAR oxuMmura Gup mapra wmyc6ar
zHCca K¥uica, WKRHHUK Mapta mandmft xpeca kiwann (9.36)
MATHAT Maitaon yuyn Fayee TCOPEMACHHNIr N poracuanp.
YHEurun 606
MATHHT MAWJIOHHHHI TABCHPJIAPH
1- §. Amnep KonyHH Ba yuuur Gaban tatluxiap
Maruur mafifonaa xwofaamran Tok.u (ura mafzon

TOMOHHAAH TJT:LHP STYBYH Ky4 wy manio HHT Maraur uy-
AVKUHACH B ra, \’ThﬂBX]l‘““l‘U reOMETPHK Y. uaMmaapura Ba
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yuaad yraérran Tox kyuu /ra GOFaMK. YMyMHi Xoa4a, AbHU
HXTHEPUA WAK 1AAarH TOKJH YTKa3ruy GHp KHHC/AH Gy marad
MaruuT Mafizon (B sexrop yasrapmac Gyumaran) Aa Koiiae -
ram Gyuca, yTKasrMuHM XadaaH KHuMK sqeMenT (@) aapra
axparamus. Xap Gup JeMeHT KOfJawran coxaard MariuT
Mafllon  HHLYKITHSICHHK yarapmac jed xucobaaur MYMIKHH.
By Xosna Vrxasruumunr’ dl saemenznra  TabCHp OTYBVH
KyuHH .

dF = kI [ dI B) (10.1) I
Hpoaa Guaan, YHUHT MOAYJIHHH 3ca
dF = Ik I Bdl sina (10.2)

uhona Gunan anmusaananu. By undonasap

Amnep gonyunuu xapaxrepaaiiaw. (10.1) al

Ba (10.2) aapaa B — maiinonnnnr dl sge- af

MEHT JKOfJatran coxacHmIarn MarHuT MH- dF
AVKUHACH, = — I pa B BekTop.aap opacu-
Aariw 6ypuax  (10.1- pacm), #& - nponop-
Luona g kosppuunentu 6y.am6, wKopH-
Aarit dopmyasanapaa /, B, dl karraaux-
AUPHUAT Xasnach Gurra Gupaukaap cisre-
Macizia ndoaaanca, yHunr guiivarti 6upra
TEHr OV18/11 (XO3HPUA BAKYYMAATH MarauT Mafi 108 ﬁ‘f-‘{';'e;';[f
TYTaéTranumuany yuytMaiang), Ulyauar yuyH CH cnc

a8

10.1- pacM.

Cita Amnep gonyuutin ndoaasosuu (10.1) sa (10.2) nap e

RAuaarx 3)
(10.

dF =1 [dI B), (10.4)

dF = IR dl sina

¢ (onataa OY
i 4an gy
Ky AMMHHH

Kypuuuwaa esnsann, Tancup STYBUH KYYHHH
Kyuian Awmnep rxyzu pe0 xam araaagn) fynal
Koudacu Gyinva tonwnaaw, Bysunr yuyn uan TOP Kai-
WYHAGR KOMAaWTHPHIINMES Kepakkn, Gynad B"e‘x MOFHMH3
THMHSIA THK X043 KUPCHH, y3arnarag Typrra éfjpoqn.wrau
TOKHUAC Ay Haanuy OuaaH MOC TymcHn. Y X0aAd, caTan.
Gow Gapmorumius AMnep Kyuuuuar fiyHajuHEd K):EJ B Hu
Marpnr  MalllOHHERT XapaKkTepHeTHKAcH 6y'qimra KUpH-
AHEKAAWAY MARAORHURD TeKipyiadtran HyKTacH oK BE
THAPAH TOKJAN ,CHHOB KOWTYP® AaH (o pananrat LroMeHT~
MAfll0H TOMORIAAN YHra Tanenp sTyBuM aitaanMd be"Trm
JAPHUHE  KUAMATIADM  TYFpHCHAA MYy.10XasaMAP o oura
KK, DHAN AMIUED KOHYHHra acocaaHul, MarsiT

ra
. Typ/Aap
TYpAW BASWATAAPAA SKONJAWTHPHATAH TOKAM KOHTY g

|



L

10.2- pacu.

MailAOHHUHT  Ta®hCHpH Guaan Gatadicnapor TanuumIMAS
MYMKHH. Tomouaapuauur yaynaugaapu a sa & 0yarad TVEQH
TyPTOYPUAK WAKAMAATH TOK. 1t ROATYP Giaan Hu K\ pailiang.
Kontyp xOy rexucaukna &vray 6§ 1cun (10.2- @ pacy) B nek-
TOP KOHTYD TEKHC,IHTHTA nepneniukyasp pamwiiia (B 02)
fyHaaran xycycuit xoamu kypafjang (10.2-0 pacy) by xo0a-
aa, Aunep KOHYHHTa acoCaH. KOHTYPHHUAI Kapauma Kapum
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TOMOHJIAPUId Y3apO TEHT, JCKHH HYHa ulLIapH Kapama-Kap wH
Oyaran F, = Fy = I Ba Ba F, = Fy = [ B b xyuzap TabcHp
S1anl, By kyuwsapuuur xammacu xQOy Tekucauruga eTub/i,
Wynune yuyn yaap xonwypuu uysmiura (Kesrafdrupuuira)
XAPaKaT KU, X0J40C. Arap MAHHT MafiIOHHHAD HYyHA T
TeCKapuenra ysrapea €K KOHTYP OpKaAu yTyBUHM TOK HYHd-
JHIE TeCKapucura  ¥srapca, KOHTYP TOMOHJaphra Tabeiup
STYBYH Kyu./ap Xam Y3 f§Ha MUIIapuHy TecKaplicnra yarap-
THpaau., Jlemar, Oy Xo0.14 KYUYJADHHHD TabCHPU KOHTYPHI
CugHwra (topaiiTnpiiura) xapakar Kuaningan ubopar 6y aaii.

Hkxunun xycycuil xoaun xypaiang (10.2- 8 pacm). Mar-
HHT Maiigousunr fynammun xOy  Tekucaurura napajJies
(B Oy) 6yicnn. By x0.11a KONTYPHURD @ y3yHJMKAArH TO-
MOHAGPHTA Ma J10H TOMOHHIAH TALCHP STYBYH KyH, (10 4) ra
acoca, woara renr, uynxi Oy ToMoHaap ma B opacuaari
Oypuak cunyen moara - curanp. Konrypuunr b ysyHanKkaari
TOMOH1apura sca /- "= [ B b xyurap tapcup sTadll by
KY43ap KOHTYP TeKlic ra nepnenguky.anp 6yau0, yiapAdn
Supn Oz Guaan Gup xi1 HyHaaran 6¥.ica, HKKiHUHCH YHTd
TeCKApy fynaaran Gyaanu, By Kywnap Gup-OupuiadH @ ~",“'
coa yaokaukaa Grysun nykTasapra gyiimaran kygr Ky1W4p
6500, YHUHP MomenTH

U=F.a=1IBba

B
Gaaan, Jlexun ba KOHTYp w031 S ra renr, lHIyaur yuyH,
ROHTYPHHHT Maruny moMent# P, =[S =/ba Sail
RUcoOra 0.au0, ky(r Kyd MOMEHTHRH KydAuaarm ypuit Al
€3a oaammua; i

\i
M B (105)

ra

n - . railirniax r % - 1
By momenr o Koutypun OX yKun arpopuad Gypt X041°

Xapagar guaaiu, KOnopuia HKKE werapasuit xycyeni

K1 2 noH=
ABPHI KYPUO §moutc. DN, yMyMul xoaza marsat Ma ’im{'
HHHE AVHAAHWM KOHTYP TEKHCANTHra nepueHﬂ““y"mpeK'wp
ngpaasen xam Gyavacun (10.2-2 pacm), By xoana P apurd
YOz 7exucaurnra napaanen, aekun Oz pa 0y YK uH=

NAPAAIE] XAM 5MAC, NEPUCHARKYAap xay smac. MarsT

= HOP®
AYKUHA HH3NCAAPH BA KOHTYpPra YTkasuarad A“)'Lﬁmaqneﬂ)
Maak (6ua racsupaalrran pacmaappa Oz YKKa oY

opaciiars Gypuakiu a 1e6 Gearwaanmg, B un OF il nE.
YKaap Oyfiaal AyraAran TAWKWA Stypuysapra a”‘PaT, geH-
B, Tamkna STYBUHHHHT TOKJIN KOHTYpra TamCHPH yHl[mopﬂT
rafTupui €xn ropafiTHpHIUTa  Xapakar Kunﬂuuulﬂ" 139
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6ynanu. B BeKTOPHMHT B, TawKia 3TYBUNCH TOK.IH KOHTYPra
MOJY.IH

M=P,B,=P, Bslna (10.6)
6yaran ailanTHPYBUH MOMEHT GuiaH tabcnp sraun. M, Py,

B BexropaapHuHr fiyuaamaapuin xucoora 0.6 (10.6) udo-
JlHU BEKTOp KYpHHHIINAA €3amu3:

P,, Ba B Bextopaapn napa.ied Oyarania aijanrtHpysii Mo
MEHTHHHT KufiMatu Hoara tenr Gy.iazau. Arap P, sa B ysapo
NepneHAuKyaap Oy.aca, afliauTHPYBUH MOMEHT MaKCHMAT
KuiiMatra spuwazn. (10.7) ndora uxTupuil WaKAAarK TOKM
KOHTYpJIap yuyH Nam YpHH.N.

»

2- §. Mapaaaen ToOKIApHHHT ¥3apo TabCHPH
TOK KyUHHHHT VaUOB OMpJauru

Hkkura y3apo naparien Toxaap Gup-Gupi Guial TabeHp-
Jawany, by Tavenpaamysnunr cababuun Kyiinnarnga TaaKuR
KHAHIL  MYMKHH: Xap 6Hp TOK ¥3 arpodmaarn ¢asoiad
MaTHAT MAaffoH Byxyara keatupaau. Uysunr yuyn TOE:
JapaaH  GHPHHHHT Mafifounaa koilaawrai <HHYH TOKKS
Awnep kyum tancup stagn. Xakugartau, /, Tox tydailamn sy
ARYIra Kearan MaflAOHHHHT TOKAaH r, Macoda Y30KIHKAS
XKoilaamran HYKTanapaard Marsur suaykuuacn (10.3- a pacy)
HUHT Kufisaru

(10.8)
ndona Guran anwnkaanamu, I, Toxnuur xamma dl  3aeMent-
JAPHTa HHAYKUMACH B Gyaran GupHHYH TOKMHHT Markne
MaiioHu Tabeup stagn, Llysnur yuyn Gysaail mafiaonas

"/ l
A _;’-,: Y
F_T_I | £ \!D
. A u:
8/ I £

10.3- pacu
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Kofaawran /, TokHuHT y3ynaurn [ GYuraH KHCMHTA TabCHD
aTyBuM Kyunuur guiimaru (10.4) ra acocas, Kyiingaruua é3u-
anut Mymiun (By Ba /[, TOKHHHT ii yHa/ MK Opacuaard 6yp-

YAK @ = — skanAnrnn Xucobra oJaiauk);:

. oyl .
Fy =By I, ! sina 2%‘n—. s (10.9)
Xyaau wynaaft Mugaopaarn kyy Guaam [, Tox Tydaitan
BYRYAra kearad Maruut MailoH Xam [/, TOKHHHT y3YHJHLH
L 6y aran Kucmura tabeup sraau (10.3- 0 pacm):
Fio=B, 1, [ sina =250y (10.10)

Memak, MKKI napaiges 4ekcus ysyH TYEpH TOK.Jap opa-
CHIari ¥3apo TabCHp KYUYHHHHT YTKA3UTHYHUHT [ Y3YHJNIHra
TYFPI KeayBun kuiivMaTi Y3Ka3ruyjap OpKa.M yTYBUH TOK
KYSAQPUHUHT KYnailtMacura TYFPH NPONOPUHOHAL BA TOK/AP
Opaciaary macodara Teckapu nponopuHoHad OF.aan:

B Ry =y e

(10.11)

By ujona acociia tox kyusnuur Vauos Gupanrs aHiK-
danaan, CH cncremacnaa TOK KYYHHUHD YJI40B OGMPJIHTH aM-
nep (A) ne6 wady.n uwamamn: | aunep myxdan y3eapiac
MORRUK2 KN4 dup! 6y mox saxyyudazu Gup-Gupuoan 1 s
Macogada NeolAauean WKKN NAPAAAeL Yercn3 YIYH MYFPL
Ymrasenyaapdar ymeanda 6y VYmrasznwaapruHe xap oup
emp yaywauen ([ —=14) y3apo 2:10=7 H ryi Ouirad
MAscupaauadn.

AMiepiir Oy rabpudiian (oina 1aané MarunT 10HMHACH
Mo HHHD KHAMATHHY QHUKIQI MYMKHH,

Nagugaran /, =/, 1 A Bar,=1 M 6raca, (10, 11)ra
acocan, yreasvuunnic Oupank vaysaurn (f = 1 M) ra Tancup
Kiaysun kyy 2-10— H oynonn xepax:

!

2-10—' H -

Gyuan

- 4x-10~7 'T’ (10.12.)
CUEM na CH cucremasupuaart ToX  Kyqununr  yauop  GHPAHKIAPH

opacuaarit Goranunuwig tomnw yuyw (10.11) wn /= I, = [ 6faran Xo&

Yuyn gyhinaacuaa Yaraprupu® @zamns: -

FimPolt p

25r,
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Eynnan
e 2xroF
ol
By nfionara CI'CM, nugr Tabpudura acocaannd ro=2cm=2.10—n,
F =1 muna = 10—3H Ba I'=1cnM =102 a& aapun g¥amua:

‘ NN [2x22 A0S RIS B o (10.14)
=107 i-lo—‘ " >

s I = ‘/M (10.13)

(10.14) ndona CH pa CICM cncremazapuaarit MariuT MHAYKIHACH B3
MaruuT OKHMUHINT YIMOB GUPIHKAAPH Opaciiary COraduiwii TonHura
umkon Gepaau: (9.5) Ba (9.6) aapra acocaanno

| Ta— IH 105 aun

TA-In ~ TO~TCICM, - 107 ou
(9.34) Ba (9.35) aap acocuna
.~ 1B6=1Ta-lm® = 10Tc-10¢ cM? = 10¢ Mxc. (10.16)

= 10i°c (10.15)

3- 8. JlopenTii Kyun

I0Kopuaa MarenT Mafimonaars ToKAN VTK
STYBHH Kyq (Amnep kyun) Onaan tapmwank. Dy Ky4HHHT BY-
AVAra KenMunun .’I()puuru Kyfinnarsda TVINYHTHPAHS .“_
UM TOK Talmmuaa KaTHAWHG TAPTROMN XapaKaT KiL1aeTran
3aPARTAPra MarfuT MaillaoH TaneHp ataau. Jleiwny Gy s
Jap VrKasrnu cHpTi Gnaay werap Iran Nacunm
KaTt Kuaadrrau: THKAAPH YOVH yaapra !
AaN TABCHD KHAalTrap Kyuaaps
DHYTa TABCHD STYBMH Kyd cHpart
YuyH Amnep xonyuuus npoaan
MArHAT Mafigonaa xapakatial
KYUHH TOnHW MyMyas, Byinur
yradrran 1ok kyun .

ura - TABCHP

nxa .\;Ex;nu-
M 01 TOMORES

1 VTKa3:
JHITHYP
Taaaannd
raLeup STYRUN
i (10.1-pacw)

§=jS=qgnusl (10.17)

IKAHAHIUAAN PoRzasannG, Tok kysi [/ nuur YTkasraq sae
MEHTH d/ ra Kynafitauacumi Ky i

" K Rinna CsaMnast
ldl = gnue Sdl = qund (10.18)
(10.17) Ba (10.18) sapza 7 — T 244 AN S — YrKasrTHY-
HHHP KYHAAAAHD KecHMM, 2 — VTHas Hul DI XA WM
ary 3apaa TamYBUMIaPHHET COHM, & 34 | TEIYBYHHRHE
mmuo il XAPAKaT TeMury, o — Vil d\ Sdl
43THY SJICMEHTHHHHI' Xa&KMH. '.l.zp n-dV un, apAn yTs
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KasruuHHHr @/ XaxMmujiard sapij TAUYBYHAAPHUHT COMIHI
dn ned Gearunacak, (10.18) gyitmaarn KypHHHIWIrA Kenajnu:

Idl =qudn. { (10.19)
By udonawn (10.3) ra k¥icak:

dF = g |u B] dn. (10.20)

((10:20) whoja dn noHa 3apsA TALIYBUMTA  MATHHT MAaALOH
TOMOHMAGH TALCHD STYBUH KyuHH Xapakrepaamuu, [Llysunr
YUYH OGup A0na 3apsiq TaluyBuMra TabCHp stysunm kyu (6y
Kyunu, onarad, Jopewmy xywu ne6 aranamn):

dF
—_——= 92
Fo—4E = uB) (020
JlopeHTi Ky ununnr iy-
HATHWH Xam yan g KoH-
) \A

Aack acocina  Tolngagg, . 8
Jlexug Gy fifHa i myc-. \

Gar sapsuim (g ~> 0) sappa-

qaJapra marnur Mafposga G——=u

TABCHP STYBYU KYUHHHT V-
Haqmun 6vaa

. Maudgmit
sapsati (¢ <- U) sappauara 1
TABCHD ITYBUI THIHT A -
Haauuy sca a-Kapiuy
Btaame (10.4 \ -l:ill“ 10.4- pacar.
PAMATA TALCHD LY BYH Kyy,
macasan  Jlopedti kyun wy sappaudra tessanmm Oepain.
Jlexi Jlopeirrit kyan sappavanunr xapaxar iy Haanura nep=
HERANKY Jnp ip. HIyniHr yuys Jlopedty kyun Tascupnaa 3aps
paya mopMmaLi Tes

auur onaan. Bomkaya uau6 ailtranid,
HPUAA 3appaya Te3anrunuur a6comoT Klit=
L, (hakar yHumr NYHATHINK varapai. X0M0C.
VAL Xeu kauaaf i 6axapmaiiam. |y nunr

FAH SOPPAvAHHHD KHHeTHK Bliepl‘llil.t‘lm"
Upiryaiian yaraprapuo 6y amain ain. ,\aplﬂ-
apra ymarsivr Mafiaou kypeataAuran Tl
WK TE3aTTHYaapn (LK a0TPOH,
A301pOH) A8, MACHHTOrMAPOAMHAMHK

Jlop 14

VUYH XapaKar
MATHUT Maf 1

KaTaanatiran
CHpaan zapp
CHHXpOTPOH

FEHEPATOPIAPARA (how i amaaan. LukroTp oHHEHE Ty 3HAHDIT
Ba Mg iplan. Ouman  Tammuafumg, [ 1k, i0TpOHHIHT
agoeud 1 Ky wan” saexrpoMarinmanp  (10.5- pacs). By
JACKT ATHUNT KyTOAApH opackia aced  UHaMBAPHE

BakyyM Kamepaci oxofinawran, Kamepa ayanr ge6 araaafi
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10.5- pacu.

ran D-cuMoH HKk# H¥ak D) Ba D, pan nGopar.
SjiekTpoIap sasuacuun xam Vraiau. Yaap v
JAHUIN OKOPH YaCTOTaAl FeHepaTopHilii
raf. Wynnar yuyn ayanrsap sasGarva-ii
roX Mauguit sapsaaauué Typams. diaext)p
AHTIAD OpaAMFNAArH THPKHUIAAPHHA MaBiKYAd
JATHTHIIG Jo3ny Oyarad 3apajay sa \
Maxeye Kypuama (pacymaa 8 ae6 Geariw
THIANN,

Kamepara xnpuriiran, wycar capsini sappauanap g
GHP NOHACHHWHT XapakaTuii Kysarafims, . appaua 1aproa
MAH(QHIl 3aPAATANraH AVAHT TOMOH TOP1i e Ul JLyanT Huria
SJIEKTP MAMNON OVamaranIury v 1yH sappaua sHAH Te3adil=
Maiian, 0aaku HHepumac Tyhafan Xapakar wil1a 0oLl

Jlexun TPAEKTOPHATA repnenankyanp AVHAIran Marsut aaft-
AOH 3APPAYaHH afaanma opbura 6¢fial XopaxarTJanuura
IPEHTIL KYUH

Ma>x0yp Kuaaam (uy Hku Oy epaa rappauara .loj
TaBLCHP KHAAAN). 3appaua spuy afirasagn Gocud yrrad, aua
AyaHTaap OpaaHrnparn tHpxHwra el kesaau, Jlekun YIran
BAKT HuN1a 3.'ICKT_L‘ ManaoH AVHAAHUHHY _iJ,'U!.MHPY{Hl 0 Ja-
An. UvH HAT Yuyw 3appaya wkxmHag Ayant Tomon topruaud
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10.6- pacm.

Tesaamann. MKyl AYAQHT HuHAQ ApuM  aiijanann Gocnd
Vraum sa siwa tupiiiura et keaaau, By epaa ywunuun mapra
Te3AdWann BA Noxkaso. XNap cadapiaanm cYHr 2appavaHuHr
TEIAUrN B OpOHTACHHHHT paanycH oprud Gopaau. 3appaua-
HUHE TpaekTopisicn (pacMaa NYHKTHP MuSHK GHAaH® TacBHp-
JAdNran) coupaacunon makana  @iiunand Gopaauw BA  HHXOAT
sappaua xamepa jesopura sgunaawann, By epaa maxcye
KYPHAMA OpKaAit 3appadatap Tamkapura YHKapuaanu.

10.6- pacsaa marmuroriapoausasik reneparop (MU
HUHD CXCMATHK TY3ILAMIN - TACBHpaadran. Eunur kamepacu
(K) na oxcak papamana MOHAQUITAH £A3 — NAA3MA SACKTPOL-
Aap (2, Ba ) opamtriaa xapakaraanuuy 60paciiia MariuT
MALAOHHIHY TaLCHpUra yupaiia Ba y3 OVHaIHiMHu ysrap-
Tpaau. MycGar nowaap 3, 3JeKTpoaAra, Mantuil woHgap
Jy 9aekTPOAra YPIuG YIAPHE MOC PABRUIAA SaPSA/AHHILIUEE
caabuu GVuam. Daexrpoasapra’ ramku narpysia (Gupop R

KapHanK) yasnca, sanxap Oyiaad saexTp Toki oxa Goil-
Jaafiau.,

4-§. Xoaa shdexrtu

1880 finina B, Xoaa ToMoHHAaH auugJaaurad 6y sgidext-
HHUHP MOXHSTH Kyilnparaaad l(60pﬂT: Merasa exku ApUM YT
Kagriyaan sicaaran naactiakadn (10.7- pacM) maraur  mait-
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10.7- pacy. o

JLOHEY IMYHA@N xoflaawThpaiiaukky, OyuHia Marii
HUHT Hynamnui Oz yxurd, naacTuHkalan yralir
fiynamur sca Oy yura Moc G¥acun., Y X011
Kiiadrran sapsgaapra JIOpenT Kyui Tancup 1410, yaapHE
Ox A¥uaamuwing oraupaamu. Arap nadcTinia epuaTIHIEE
YTRA3Y BUAHIHTH—3AeKTPOH YTKA3Y BYaH. K 6y.ca, 3. 1eKTPOH=
218D J Ta TecKapn AYHAJIMIIAA XAPAKAT Kit. I i rapi yayl
AAACTHHKAHMET YHr KEppacH ToMOHHra KapaG orau. Hame
Wana YHr Kuppasa oprugua madui 3apsi (ra Kesaat
Y 3ca ¥3 HARGATHAA MAACTHHKARWHI 4all K v andi

ay TOKHHHD
fOKX XOCHT

1aPAN eTHIIMACAUPHTE, AuHH Vviad MycOar ganir By=
KVATa Keammnara ca6aGun Gyaame Arap naucTiixd Mates
PHAAHHWHT YTRAayBuan M — Tewnk § Tasypuaaix OV.aca,
TEWHNKAAD SASKTP TOKM TawwwAd Karuawud j Aypa i
Oyil1a6 xapaxar KHAMIIAUpH Kepax. By xapaxat mar =
JIOHAA coqup Ofaadtrananry yuyu Jopenti Kya cpii

TEUIHK.1aD MAACTHHKARKEE YHF yuppack Tomon oran, Hare
Rana MAACTHRKAHUAT VAP Kuppacit mycOar, wain gippaciscd
MaHQuA sapaRgakuG Kosazw, Iy rapuka niacTil
Ba Han KHPPAAAPH Opaciaa saextp mainorn {G)

JAAHragaurn £ 6yacuu) pysyara xeaanu. BY

AOHAA SapANPA TaBCHP sTyBuM Kyu ¢k Jlopeuri Hra TECs
kapa  AyEa.arad. Ulynmer yuym Oy Kydiap  MHEAOPAH
TEHMAMIaHAa" MYBOIAHAT BA3NATH BY = VArA ke i, 3apaidp
OFMAaCa8H TOK TamHm Baangacusu dn.»,:.lp-n»w-l . Mysozas
HAaT BA3HATHAA IL14CTHHAHHHT S"Hl‘ BA qaN Kuppasapu  opa=
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Cila BYXKYATa Kearaw notexunasiap Qapxuus Xoan noreH-
wiaanap Qapki AeG arail OJAT TYCHTa KHPrau.
X0 noTeHuHaIap GapKUHM TONHII YUYH HHAYKUHACH
B 6yaran maruuT Mmafigonaa @ Teaank Onaan xapawatr kHaa-
&tran ¢ sapaaAra Tabcup TyBuH JIOPEHTL KYUH Ba ¢ 3apALra
Kywianrasaury £ Gyaran XoJ1a 94exTp MailloHH TOMOHILAR
TABCHP ITYBUH KYUJAPHH TEHTJAUITHPAMHS, SbHU
quB = qFE,
Oynaan
Lr== 118
SKAUIHTHHH TONAMUIS.
lMoTenunaniap Gapku BYXKyAra Kejraw NJAacTHHA Kuppa-
JAapH opacujparn macodauu d ae6 Gearunacak,
Ap, = E.d = uBd ] (10.22)

Oyaany, JEKHH TOK 3uuaurd HDOLACH [ = qn i OpKaIH
(10.22) nu Kyfuaaruua €sanma: ‘

Ao o L on .
Ay = 5 JBd. (10.23

‘ 1 : : : c
By mdonanarn = Hit Xour foumuiich neinaann pa yanm R
xapdu Guaan Gearnaamatu, Hariwwana:

LI :
Az, = /8d. (1':.24)

" 3 X
5-§. TokaH KOWTYpPHH MarHUT MafiloHAa KYUHpHOIAA
DAKapHaras vm

Marinr matinonaa
suATAAH (abca sazunr)
piiaa Gasxapiara
HIGME TEKHC/rHrE |

Kourypau (10.8- pacy) 7 =a-
wEarra  (@'6'cla” paskuar) - k5 uE-
TONHI J03m.  Maranr” Manzon

PMAAL PABHILAA VHHHT OPKA TOMOHHPR
AVuaaran G6yachu. Byuunr yuyn Tokam koutypew df sae-
MERTAGPIA axparamns, by IEMEHTAAP A8 OGHPUHI METEHT

MAARONAA Ryuupumna CAKIPHARANTAH Wil dA Hi TORaRK.
XucoGaam Kyaran O0onud yuyH Macand WwapTuii 03T HRS
YSrapTHpamus: KOHTYpHMHr 6apya  KHCMJAApH M )
?SHI‘.\M‘ dl saemenTn BFAMHIY HMKOHHATHEA
YHAaR wapTiy TowprOaga aManra ommpRin y
TAAN crepmens o6 (10.9- pacm)

il A(\v.
Vil HKKH Me-
VAdpHE TOK MEndanra
yanimia. Crepacennap yCTHAA BPKHH CHPNAHA Camawran o

{0

t&d



10.8- paca.

YaYIAHKAATH §TKAsruy Taxpudana kouTvpuunr KV3ra1yBiu
3jeMeHTH Oyau6 xusmar guiaan. Kouty umur Gy 31emenTura
YH3MA TeKHCJANTHIa NEPNeHAHKY 8D paBiiiAa fiyHa 1ran Maraur
MaifA0H TOMOHHIAH TABLCHDP 3TYBUNH AMAep KyUHHUHT KHiInMaTH

dF = IBdl (10.25,

Ofaann. By Kyunuur Pysasuwn d/ saementHudr kyuuw fy-
Ha/mwi OHJaH MOC TYWTAHANTH YuyH Gamapu.aran i

dA = dF-b\= IBdl-b, (10.26)

10.9- pacMaan kypusmmmga, dl saementuuur b yacohara
KvaiwH Tydaian KONTYPHHHT 1080 dS = dl-b ra opraiu.
UWysuur yuyn (10.26) sn gyfuaarn K¢pusiuaa & MyM-
KHH:

dA = 1BdS = lde, (10.27)
By mtoaagars d — KOHTYD 103uuunr dS Ysrapumwmn Ty
.!);]5'} TH KOHTYP 103HHI TCHIHO §TABTran marunt ORUMHITIAT

ysrapuwnaup. bomgasa

et RimG  afitraiia, KoH-

/ ’ TypunHr xysraaysun dl

+ SACMENRTH Ky Ui dBO-

= 7B sf Mwia keenG yrean sar-
| . ANT OKIMILNp.

L S (10.27)  naw

- 1 dofsaannd oK KO-

TYpHI OyTynaafinyga Ky«

YRpHIAA  GaKapain-

10.9- pacwm. Tan HIHA XHCoOaanang,



*
By nmr xonrypan ab kucmuaarn Gapua dl, saementaapun [
pasuATAAN 2 BaA3usATra KYuupuinaa Gaxapmaaguran A, nu pa
KOUTYpHI ca Kucmuaarn Gapua dl, saemeuraapuu [ pasuar
JAH 2 BasuATra Kyuupuimna Oaxapuiajuran A, HWAapHHIr
HHEHICHra TEHr OYaann, stbHi

A A i A (10.28)

Kowrypuuur @b KHCMHAATH TOK 3MEMEHT/IAPHIA TABCHD ITYB-
Ui Kyugap Ba KYyHnl ity Haanuniapu opacuara Oypuak yTup
Gypuak Oy ramaurn yuyn A, um mycoar 0y.au0, YHHHD Kiii-
MaTi (10,27) ra acocan, KOHTYp/an yraérran TOK Kyuu Oiian
aa’d’c’ ba wsuu (pacmia 6y 103 YHI TOMOHIA OFFaH YH3HKAAD
6uaan wrpuxsaauran) Temud yraérran MArHUT OKHMHHHHT
Kynaitrmacura tenr 6ysann. By okumin aa’e’ b a 103 opkaian
yrysuit O, Ba a’b’c’a’ w3 opraan yrysun 9, MarHHT OKHM-
JAPUHUHT FHFUHANCH Ae0 Kapair MyMKHH,
Haruxaxa

A, =1 (0, + D). (10.29)

Koutypiuur ac KHCMULATH TOK 3IJIEMEHTIApHra TascHp
TVBUH Kyu.ap Ba OV 2ENMEHTIAPHHHT KV UM AVRAIMIAaPE
YTMAC Oypuax Tamkwl strasankaapn yaye A, mm mandui
OVvaaan, Vuunr gmivary Tok kvun Guaan aa’e’bea w3nn
(Oy 103 pacaia uan ToMOHra OFran Yyu3ngaap GuaaH mTpHx-
Janran) remnd VTadéTral Marsut OKHMHHHHD KynafirmMacHra
Tenr Gyaaam, Pacmaan x¥punsinnva, 6y okum @, (abea
03I Tewnd VTysun okuM) Ba Dy AADHUHE  IHFHUHANCHAAH
noopar, Ilyinor yyyn

A, = — Ty = D) (10.30)

(10.29) pa (10.30) aapuw (10.28) ra g¥heax:
A = I (D, D), (10.31)

Tlemar, mariyr maiilonna Toxan G6epk  KOHTYpHH OHp Ba-
SHATAAH HKKHHYY BAIUNTCA }\\ ‘l“p\lll],lﬂ ()fl':li.’]pll.'lrau HIUHH
TONI YUY KOHTYPArit TOK Kyust OHAGH KOHTYPHUHE OXHPTH
g1 GOULARHCNY  BA3WATAAPHAAPH 1031apH  OpKadl 3 Taiuras
FAUHIT ORUMIADHHEHE QREPMACHHEN KYNAATHRHL Kepak.
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Yu 6upunuu 606
~ MOOJAJAPHUHI MATHHUT XOCCAJIAPH

1~ §. MoANaHHHT MATHHTIAHHLIK

OQaaudry naparpadiapaa BaKyyMaarm Maruur MmaijioH-
JapHU TeKIHPraH SAuK. Arap maruut Maftaoura  Gupop
Moaia 04u0 Kupcak, Oy MOAAa MarmuTiaHu® Xycycuii mars
HUT Maiigon B’ Hu Byxyara xearupaau. ILyHusr yuys rek--
mupHaéTral MoAAAAarH HAaTHXABHI MaruuT Mafilon HHAYK-
uuAcH B rtawkm Ma#AoOH HHAYKuUHscH B, Ba  MOJANAHHHT
Xycycuit MaiioH HHAYKUHACH B’ HuHr BeKTOp {HFHHAHCHAAH

#Gopar Oy axu:
Poog B=B,+4+ B (11.1)

¢ : Kynuaua, B’ uu uuxku MmalfigoH
HHAYKUuACH ne6 xam graganu. Xo-
BHPTH BAKTAA XamMa MOANAMI XHCM-
N8P TamKH MATHWUT MAlI0H TABCHPH-
A8 03pOK €KH KYNpOK MATHHTIAHHWH
ucGoraanrad. Ly ca6abamx monna-
AGDHHUHT  MATHHT  XYCYCHATJAPHAR
ypranap skanmua, Oapua MOAAAAAP
2l YUYH . Mazremux® jeran TepMHHHE
o HuaataMua, MarsertitkJapuuir XOCs
canapH yJapHHHT aToM.1api TapKudi-
2 Mapxyn Oyaran saeMenTtap 3ape-
) pauanap — SJAeKTPOHJIAP, TNPOTOHJIAP
Ba HEATPOHMAD Onaan amugJanumy Joaus, Xakukatas, Xap
RaHAafl atoM MycOar sapagiasrad sApo sa yi arpoduaa
Sepx opOutazap 6yiaad XapaxKar KMAVBYH SJEKTPOHIAPASH
Hoopat. ll.1- pacmaa r paauycan opGura Gyf.ae6 v Te3mMK
OHAai XAPAKATIARAGTrAH 3AEKTPOH TacsHpaanran. By siext-

11.1- pacw.

H

% o B [ Y
POHHIHT OYPUAK TeIAHIH -=—'r- O¥aazau. Jlemax, 9J1eKTPOH

I cexynn nasomuna sapo arpoduna mapra afsanadrrad
Oy.1cd, 3/1eKTPOHHURE Oy XApaKaTH TOK KYuH

Izeé (11.2)

‘Byaray afianma TOKKA SKBuBAJeHTAMD (TOKHHHT RAYHAMHUIN
JIEKTPDOHHHHTL Xapakar ﬂ)“'Ha.mmum TECKAPHJAHIHHH YHYT=

160



Bynaait MHKPO QHIIHMA TOKNINE  MATHUE - MOMERTH
ariua TOnnAALM:

P°M=I'S=€:‘:%'T=I"" =g (01.4)

By Marur MOMEHT 3jeKTpOHHHAr opOuTa GYiaat Xapawarn
Tyhaian pyNYAra KeraéTrananry YUYH opOuman  Mdadnin
Hosterm ne6 aralinns Ba G0iKa MACHNT MOMEHTAApAAn K
’[ﬁﬁll!m YuyH Popa, A€6 Gearinaimua,

paguycan opbuTa 6yfinalb © Tesaux Ouiau Xapakar K-
AQTrAH 9JCKTPOH

Loy = mur == mor? (11.4)

" ra Tenr GYaran opouTaT MEeXaHNK MOMEHTra XaM sra G§aanu.
by nfozana m — saexrpouunur maccacn, OpOUTan MexaH i
IMOMEHTHHAT HYHAAMMK OpGHTA TEKUCTUTHNA NEPHeHANKY 18D
'GYam6, SAGKTPOHHHHT afiiaxmiy AYHA MK GUAAH YHE BUNT
Roiaacn acocuaa Govaanrad. Jlemax Pyys Ba Loy JapHUHD
Aynaanwaapu KapaMa-xapuin 6y.ap sxas.
(11.3) munr (11.4) ra uncGati 31eKTpOHHUHT OpGHTa A ZH-
Ppomazrum rucoamu peinaanst sa 'y, 1e6 Gearnaanaau:

(11.3)
.
~ OpGiraa Tupomarsnt wucbar opdura paguycura GOFIHK
sMac. Ymyman, Logp 91700 THK OPOUTAAED YUYH XAM YDHETM -

QOpOITAN MEeXAIHK MOMENTIAH TAWKAPH SJEKTPOH XVey-
el mexannk momenr — cnuit (L) ra xamzaa YHra Moc pa-
BHIMIAA Xxyeyoul wvacxum  momewmu (P.) ra xam  sra.
l SAEKTPOR cnuHpuuar abcomnt Kufarte gylnaarn udgona
~ Gman awugaauna

l ' Loy = 15 h, (1.6}

§ Oy eépaa h — Tlaguk  poumuficn  6¥au6, ynsur gufiasras
1,06-10" JK-c ra renr
DACKTPOHIMUT XYCYCRR  MACHET MOMCHTUMHMD (0AQTAR,
CNHH Marar Moment el wpruswaaan) abecomor wufiaare

sca
.- Po = V'3 g = Vg armn

nfosa Guian aHUKIBHAW.
1




By u¢onanaru .
. eh ; ag X
PB=§E’=0’927.10 S'E (]].8)

— Bop marnetonn Ae6 arazamu. [ayce cucremaciia’) Bop
MarHeToHH

")——2\! 5““
. s 2mc = 0,927 10 ==
6F1aaH. DJEKTPOHHUHT CHUH 2UPOMARHIM HucOamu
" Pen . e
ruu—‘m ""'; (ll.g)

opOUTaa THPOMATHHT HHCOATAAR NKKH MapTa Kartra.

[y XaMm Kafx KHAHO YTafauKKH, CIHH TY 1Y HYACHHHAT
KHPUTH/IMIINIA 3JEKTPOH — YSHHHHI XYCYCHil YKu atpoduia
aillaHyBuH mapua Ael TacasByp KUIMHHIIH caGad Oyarad.
LIyHuur yuyH Xam 3JeKTPOHHHHI XYCVCHil MeXaHHK MOMeH-
THHH Cnud (MHransya .fo spin® — aftaaumox) ne6G araaraw,
DVIeKTPOR 3apaaaanran sappava Oy radJur YuyH YHHHD
aliiaunIull HATHXKACHAA aiaaHMa 3JeKTP TOKH BYRYAra Ke-
saaan, By 3ca cnHR MarnHT MOMEHTHHHHT BYKYAra Ke. Huwra
caGaGuu Oyaanu, ne6 tymystupuiras, Keiflmnuaiug, coud-
HIHHE OYHAal MOJEMH HOTVFPHANTH auugaanit.  Xosuprd
BakTaa aqextpon (11.6) sa (11.7) wponanap OGuiran aHugaR-
HYBYI XVCYCHR MEXauHK Ba MArHHT MOMENT.Iapra ara Sxau-
JAUTH HEOOT KRanran. By karraaugaap, Nyiaad 9.eKTpOHs
HHUT 3apsH BA MACCACH KAOH YHHHI AMPa.Mac Xycycusrs
Japianp. Bourkaua afivranaa, sapsa, Macca, cnitl Ba COMH
MErIHT MOMEHTH SJIEKTPOHHH XAPAKTEPA0BUN KATTA K AP AP,
DASKTPOIl CIHHUIMAT aKOANG XVCYCHATH [y nian .1”\11\1:)\'1!,
Y Marpar mafgonaa dakar mkka OVnaamuwira sra GVaame

1. Marnur HHAYKUHA BeKTopH B ra napaases, By xoana
CHIH BE CORH MACHHT MOMeRTiapuuur B {iynaaumuura npo-
EKIIUIEPHE, MOC paBRuija,

W
La)y=+=1
(P\n)a e
KHimaraapra sra Gyaanm;

: (11.10)
n (11.11)

¥ Tayce mynaail aGeoant Gupankaap eneTeMacIm Takand KnAran-
Kil, OV CHCTEMATS JMEKTP KaTTaaukiap Crea GUPANKAAD CHCTEMACHAE,
MATHIT KaTTa nnx wap CrCM onp’uu.‘ap cucnu. ¢ Vananaxu, CCCP 1a
rocT 98 61 ra acocam, 1963 Mmanan 0o Cl  cucremaciaon
caara Mymopux sxamanrn  kypcamjaran  Ofaca xam,
3 AHHNKCA a10M Ba aapo Qwanxacura  ony anabubraa
XAHY3raNa KVasagnaaun.




2. Marur HEHAYKWES BekTOopu B ra awrupapadaned, Ly
X043

. (Lcn)g;‘_%)' n: ' (ll.lz)
(P:n)[; =+ L (L1, 18y

: AToM sgpocHHUHT TapKkuHORAATH [POTOH Ba uelTpouaap-
| HHHD MATHHT MOMEHTJAPH SJCKTPOMHMHI  CIIHN  MATHUT MO-
- MEHTHAAH TAXMHHAH MUHP MapTa KHUHK OVaraniuru yuym,
| QMOMHUNZ MAZHHUM MOMEHMI QmMOM Maprubudasu  3AeK-
MPOHAAPHUK2 OPOUMAN 8A CAUHE MARHUIMN MOMCKINAAPUHUHZ
8eKMOp Rurunducudan ubopam del XucoGAqut MY MK HH, STBLITH

P, =3P, + 3 P.. (1.

Tawky MaranT MaiA0H TALCHPIra YHpaMaral MarieTHs aroM-
AADHHURF MATHHT MOMEHT.AapH TapTHOcus fiyunaaray 6y.aann.
Uly caGaban MarseTHK NApUACHMIHT IHEHUAM MarHuT MO-
MEHTH HOoara Teur Oyaanm, Tamsu maiiizon aiipuM  aromgaap
MATHHT MOMEHTJAPHHHHT HyHaMmaIapuun raprudra cosaaau
(rawKn Mafifon Tanoupuad BY: "a Kegaaadray sxapaénsap-
HHET Tadcmaori OuaaH Kefuupox TaHmasmua), HATIKana
MATHETHK OMPOP HATIDKABHA MArHuT MOMEHTT@ 3ra Oyaub
ROILAH, ABHR MareuTaauasn, Tawgi Manaoy Takcupnia mar-
HETHUK AP TYpauMa MarHuTAaHaAraap. MarseTukaapHiar Mar-
HATAQUPAHAMK MAPANRACHHH XADAkTEePIdl YUyH MazHum.ad-
Kk sexmopu — J pan Qoilananwaiaan:
L Par
e e (11.15)

6yiaa AV — MATHETHKHHNT MarNHTAQMIUT BEKTOPH AHIKAZ-
Halrran HYKTacH arpoduuiari siem HTAPp XaM,

BHp MUHCIM MAPHUTIANNAR MATHETHK YHYH MACHITIAH IO
BEKTODR GHPANK NAKMIAALH QTOM.IAD MATHHT MOMEHTVIAPHHHHT
BEKTOD AHPUHAMCHrA Teur,

CH cucremana MArHNTAQHUIN BEKTOPHHUHT  Y.I4O0B Gup -
BT

[Par ] A2 A .

[J]c—“] = e =, (11.16)

2-§. Maruut Mafllon KYUJAAHPAHAMK BEKTOPH Ba YHHHE
IHPKYARUHACH

Maruerkaapaarn MaruuT MafiOHHM VpraHuimaa HKKH
X TOK Graan v tyramus, TOKJAapHHHT GUPHHYK Typn —
JTKASYBUAHAMK TOKHAMP. YHH Makpotok ned aralijank. By
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TOK YUYyH ojataard Geirw/aluuy, abuu / HH cagaab Koad-
MH3, MIKKHHUH TOK 3Ca MHKpOTOK nAe6 artaqimd, Oy TOK Mar-
HETHKHHHT aTOM/ApH, HOHJAPH Ba MOJEKY.a/apHaari 3JeK-
TPOHJAPHHUHT Xapakath Tydaiiin MaBxyaaup. MukporTor
yuyH [, Gearunu uum.araiiink.

Bakyymaa marnur maiigon (axar maxporoxjap Tydaian
BYXyara keaaju. [Uynuur yuyn B BeKTOPHHHT uNXTHEPHI
Gepi Koutyp Gyiiumya mupkyasuiscu’ (9.32) udora Gnaad
AHHKJIaHUO, y KoHTYp Ypal oaran 6apua TOK.JIapHHHT (Mak-
POTOK.IADHHHT) ajireOpanx AHFHHIMCHHE p, ra xynafiTvacurd
TEHr 3AH, MarHeTHKJarH MarHut Mafiaon sca Xam Makpo-
TOKJAp, XaMm MHKpoTOx.Jap Tydaiam Byxyara reaam. Ly-
HHHT YUYH MArHeTHK1arit HaTHRABHH MAHL0H  WHIVKUHACH
B nuHr Gepk koutyp OViiMua LUPKYJISUUACH OJIMHAGTraHAA
KOHTYp ypal oaran Gapua MakpOTOKJApHH Xau, MHKPOTOK-
JapHH XaM XucoOra o.um Kepak,

ABHH:
(‘u B di= f (By+BYdl=p, 74 31). (11.17)
t "t
By ndosaaarn nkxiHus AHFHHIH, SBHH q K
AHFHH/IMCH MAPHETHKHHHT MATHHTJIAHHII BeKTOpH OHJdH K¥=
fingarnya Goraanran:

= §J; dl. (11.18)

(11.17) uhoanu py ra ragcumaad, (11.18) nan Qofaasad-
caK:

&y&W=§/+f/w
4 1

Skt
lc—7) 9= 31 (11.19)
By ugonana ; .
B Jmb (11.20)
Gearnaamw kupurcax, (11.19) gyflunar: i PHHHWTS A
GH di=3 1, (11.21)
)



(11.20) udpona Ouian aungaanysun K Bextop Mazrum
Ma@don Kywaawnzanaurx eexmopu pefiwnanu. (11.21) nan k-
puminga A pekrtopuuur uxtHépuit Gepk Koutyp O6yitmua
WK YAIUGICH 1Y KOoHTYp Ypad oaran 6apua MakpoToKaap-
HUHP aqredpani MUPHIJIHCHDA TEHT,

Bakyymaa J=0 6yarawaurn yuyn, (11.20) Kyfiuzary ypu«
HUwra Kesaun: :

H= f_ (11.22)

Byunan, saxyysdacu saenur mafidonnute Kysaareanaus aexs
T0pu Ma2HUT ‘UHDYKYUA 6eKTOPU Buran Gup xua tjnascduzan,
AeKUN yrdan p, sapra gapy guaaduzar eexropdup, nerad
Xyaoca KeauO uuKaan.

udonasan ¢oitnanauns, (9.5) Ba (10.12)napun
Xucodra oaran xoqna CH cueremacuga Marnut  Mafiion Kyd-
AAHARAKPHHIHD §a40os GHPAUTHHH AHHKJAI MYMKHH!

[H] = il ;._ll_z.l (11.23)
‘ X

By HHur con gninvarn 4w-10=7 ra rtenr, LUyHudr yuyn smar-
HUT mafion
AQrH MArHUT MANJ0OH WYHAAR HYKTACHHHHT Ky4JaHCaHJMTH
OAHHHWIK KepaK-Ki, Oy HYKTAAa Mardar vHAyKuua B, = 4wz X
210 T T 6younnn kepak, Bowkava Kb aftranaa, BaKkyym-
Jl-llll Mariur manion Gll[‘ﬂp HYKTACHHUHT l\'y‘-l.'lﬂlll'aH.'lHl'"
A "
I = 6yaca, ynunr unnykuusca B, = 4=.10~7 Ta 6§aanu.
LI'CM cneremaga (11.22) udona
H = BRa
K§puamura xeaani. AN HHAV
HIIT Kyy !

xyaoca nea W
mmr yaxon (’-.m neira saeme

avnent U Me 6Faran maront Maftaou-
WOV RUAHHENE  A03MM eral
MEPHIT MA0H Kytaanrammes-
) HOM (‘L‘p?l.'“‘[l\l‘

3-§. Maruur gabyn KMAYBYAHAMK Ba MarHMT
CHHTAHPYBYAHARK

Taxpubarapuunr gypcathiunua, SHp xuncan (HSOTPOM)
MYyXuTAAH nOopar OVarad MarHeTHKHHNT HXTHEPHA HYKTacH-
narn J sa H b‘v.-;xwp.uij\ Kyiuaarnya OOFaanHuira sra:

J =, H, (11.24)
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6y ugojana o, — MarHeTHKHHHT MAarHHT XYCYCHST/1apHH]
HponasoByn karraank 6y.au0, Mazrum KaOya KuayeLan Ak
nefinaant,

(11.16) Ba (11.23) sapra acocan, J Ba H JAPHUHT YAY0R
Onpankaapu 6up xua. ILynnar yuym e, — Vauamcu3 karra:
JHKAMP. &, MycGar Ba Mauduilt xuiivaraapra sra Gy
oaauu, JlemMak, MATHUTJAAHHII BEKTOPHHHHT iVHAImILN Gab3!
MATHETHKap YuyH A HHHT {YHAJHIIHCa MOC Keaca, HKKHHYL
XHJ MAUHeTHKJap YuyH Kapama-yapiun iiypaaran 6y.anm.

(11.24) uu (11.20) ra xyiicax:

H= e ®y H
. Ll
eKH . >
H (11.25)
Oynnaru
1+ @, =2 (11.26

dinnaaw. (11.26)
HYa €3HMm My

tedupysranaten
) ndozany Kyin:

— MYXUTHUKS MQSHUT cU
Gearuaain acocwza (11.2
KHH:

-

A== (1127

"

JlemMaK, H30TPON MYXHIAA MATHHT MailoH KYUIaHrAHRIEN
BEKTOPH MATHAT HHAVKUHA BEKTODH Ou Gup xua fiyms
JRra sra 6§anG, MOAYA EHXATAAH VHIL ¢ MAPTA KHYIS
6y aann. MarHeTHEHHHT MAPHHT CHHIAHDVBUAHIMCH B — Pi-
UYAMCH3 RaTTa. K 6, H Y Mmargernican
BAKYYMIATICd WiCGaTan Heua mapra
aaii .

Bapua marseruxaap Yaaapuunur
HAHINKAAPUREHT WILOPACH Ba Kuiimatin]
ra GVannanu; '

1) duamaznemuxaapia m‘u <
Gyaran Moanasapaa, Macasai,
yraepod, CuMO0, OaTHH, Ry \1\11
Bd K mum, HK OPratux U‘h\lh Masapaa

]
Marnnr  vaiios
ROAQHITILHHE WOz

ap

Kalya irnays-
Kapad yu cihg

By cundra ong
ITYTYPT, CYPLME,

A0H 91eMEnTAap, C¥E
MATHHT MaiAon Oup 03

cycasan (n =1 4 @, < 1);
2) napavazner nfm.h};.mm ®y ) Gyaaxu. By cHidra
KHPYBYH KHC.10pOA, a30T, amomunuil, naa BOAbBPAY

Kalu JJAEMEHTIap.1a MAaraMr mManaon Oup o3 KYUARIH (B =
=1+, > 1)
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3) geppomaznemuraapia x> 0 Gynaiu. By cundra
UDYBUIL TeMHD, HUKEJb, KOOa/aLT KaGu MeTaiiapia Ba yJap-

HHHE KOTHIIMAJAPMAA MATHUT Mafilon kyaa 3ypaind ke-
T, ’

4-§. /lnamarneTtnsm Ba napaMarHeTH3sM
 Marwerngaap aToMJAAPHHMHT TapKHOHAATH 9JeKTpolIapra
TAUKH MAPHUT MAHJLOH Kaugall tabcup xkypcaraaun? by ca-
B0ara kapo® Gepumn yuyi r paauycan opoura 6yitaac o oyp-
HaK Te3qank Guaan aapo arpoduaa afianadrran 3J0eKTpoHra
MATHUT MAfZOHUKHT Tabeupruyu Tekinupaitamk  (11.2- pacwm).
Up6iTan 9M€KTPOH TOKMHUAD MAPHHT MOMEHTH Ba TallKH
NN fifRaammaapu opacuiary Gypuak 2 OYACHH. Duex-
TRORHHHE MarHWT Mafiowaari Oy xapaxkartd, Xyaam Epuuur
TOpTHIW MalaoRuAd altaauwadrTran MU IANPOKHHHT Xapakartura
Yxwafian, Mabaymki, oFupaHg Kyuu 5
(mg) Tavcupuia nwpoy Ve (11.3-
PACM) upIMA TEKHCANIAAA NACT TOMOHRDA
JEPEAKAT Kuanw ypuura sepraxan fiyna-
anutatpodmaa aiianap sau. By xapa-
RATHIL peneccuon xapakar el ataarau
san, Tampor YRunune npeneccs xa-
pakarira cabad — orupag Kyuu Tydai-
Sl IllL‘I.'lH]N)l\l\'i\ TABLCHP 9TYBYN aflaau-
THPVBUH MOMEHTHUHT BYRYAra Keasuin
S Xyaam wynra §xam, uHayKuns-
LCh B GYaran marunt Mainouia opOuTa
OPAaab xapakar kuaadtran 9.eK TPOHTA
M= [P, B] afaantupysuu MOMeHT
(10.7- dhopmy.rara Kapaur) Tanoup sram, 11.2- paew,
atkana Py, BEKTOPUHIHT WHAYKIHA
BeRTopit B atpoduaa npeueccuon xa-
AKATH BYXKY geaaaw (11.2- pacwm).
PELECCHON  Xapakaranur  AYnaaviuy
(pacuaa crpeaka Guaan RVpcarinaran)
SACKTPOHHUHD OpOnTa1 xapaxati f{yna-
amiuura reckapu. Hlynune yuve npeuecs
CHA FACKTPOH TOKHHMHT KuiiMarunm 61[[)
03 kamafitupa. By sca §¥8 nasGarnaa
SABKTPON  MATHHT MOMCHTHHMHT Kama-
fiunra cabad Gyaaai, Arap saekrtpon
pacaaarira reckapn GvVardn fiyuamaa
. aflaaica, YHUHD MArduT. MOMeHTH Py

11.3- paca.
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oMarnnT Mafgon fYmaamwwra gapum fi¥sagran Gy.aaau. By

XOJMA TAWKE MANAOH SASKTPOHHUHI MArHuT MOMEHTHHH
owHwura caGabun Gvaanu. Byaw Kyfaard Xycycnéi xoa
JOTHAATH MY.10XA33.18p 4COCHAA OCOHTHHA TYIWYHHO OAHI
MyMKun. 11.4- ¢ pacaia r paanycan opGiita GYH.1a0 U Te3-
Ak Onaan (o Oypuax TesAHK GHIaH) Coar CTPeJKacHHHHD
Xapaxami iy RN 1Apo atpoduia al aHaETral 3IeKTpol
Tacpupaasran. 11.4- 6 pacmaa sca OGapua napamerpiapi
DAARHFY XOAAATHIEK JEKHH COAT CTPE/AKACHHHHI XApAKATHIE
TecKapH HyHaanuuia aflaanadrrap SJACKTPON TACKHPAAHIAN,
By pacsmaapnran kKypHHEMIMNE, TAUWIKH MArins Mallon TascuEp
ITMEraRAa (Xap #KKAJI32 X0A4a XaM) 9J€KTPONra  Tancup
STYRYH MAPKASFa HHTHAMA KyY — SJEKTPOHHUEI  RAPOrE
Toptianm Kyaon kyuuawp, seuw £ aan wbopatanp,

Op6lTa TEKHCAHTHIE NEPReRAUKYIAAD panitiig AVHAITEH
MATHHT Mafgon Ty paftan 3 poura opGir: iy GUR=
Ja0 Jlopenwit kyuw Tascnp sraap. DBupuiun xoaza (M5 as
pacn). F, nunr fveasnum Fp ra reckapn, xRyl xoans
sca (11:6- 6 pacw) F, pa F, aapauar 2Vua stolopi GRD X0
Hiyruur yuyn Gupmuyu xoata 1374 HETIAMA KV Kae
Madea (swHn F, — F. ra veur 6 HRKANUN X0Ja" Op=
Taian (aeuu Fy 4+ F, ra Teur 6V _

HkKugy TOMOHAER, MapKasra HHTHIME KV

I ?'I‘,’l';,lt)pn
'SACKTPORHUAT aflranmu  gacror ra r{rpn  npoNopURGs
#an, emag, Gupnuan Xoana = aynuT aftaanni vEcroTas
CH Aw ra Kamasn, NEKNUYH X \ 1. Bowkas
qa KHAu0 afTrapaa, coat crpeaxacuanir xupaxarm fnadige
WHAE ARTERAETraN SASKTPONTA Xam, yura Teckapn AFnasmms
Aa afnana&Tran  SNeKTPoOHTA  XaM pasuran
BVHAAIAAT. MaTHAT MAANOHHHHC T&LCHPHN — COOT  CTPOe
188
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11.5- pacw.

KacHHMHT XapakatHra Teckapn ‘fifHannmaa A ©  afrannur
acToTach Guaai XapaKTepJanysun KVHIIMua XapakaTihi BY-
Xyara wearupnmnan wGopar. By Kyinmsmua xapakar rydaiiion
SHGKTPOH KYI1H A P,; MarHHT MOMeHTPa SPHUIAAN, YHUHD
Ifuaanmn Mavir vaiigon A¥uasmuura Teckapn 6fiann. By
Avaocaaap gaxar oup  xycyeuil Xoa — MarRuT MailtoOHHHHE
Ifaaiu saextpon OPOUTACHHIAT TEKHCAHINTa NepneHiKy«
AP 6Faran o yuyrruxa smac, Oansn 11.2- pacmaa Tacsip-
Aduran yamysoli xoa yyye xam Vpunawmup. Ulyspali uaus,
opOnTe OVinua afiianMa Xapakat Kwjiadrray SAeKTpoR .rall-
Ki M fiton rascupuna B sexropra Kapama-Kapuin
AVnaaran k¥ ruiT Moment A Py ra  SpHulajiH. By
Aoanea duana 1 asgghert ael arasaii.

1

Hramarant POCRT aToMJapnugHr Marsiy MoMenTIapu
HoarH Tenr Garal  mOAKanNapaa wamoen Gyaamy.  Tamk#
MAMHUT Mafinon ¢

Maran TaKaupaa Gynaali Mojaanap aToM-
AAPR TAPREGNAATE SACKTPOMAGPHMAT MATHuT MOMEHTIapH
P3ap0 Gup-Oupnme koMnencaugaaimy. Marsgt Mafigon Tabs
epuia sca navarnir sdgdert tydafing  arom Tapxuﬁunﬂl::
AlPHM 3ACKIPOIIAD SPHIUAANTAN KVIUNMYE MAPHHT MOMEHa
ARPERHT K VU] LRACHAA aromaa TalkH Mﬂ!’UlOHF.
eeRapn Avnanran HIT MOMEUT BVIKWAra KejaanH. By IM&"‘M
HUT MOMCHT VARHI BYIRYAra Kearipadrrag  Tawky mau.u.O.H"
eyeaiirupaan, Lypune yayn Gviagi moaaanapliudr Mal::’l‘,
Kabyd kisiyounuanry Maudui  Giaanw, Byugad MOMHKAP'
AaMariernKaap ieé aragamy Wywe xaM Kain Kuﬂ-
MOK JIO3HMKL, AHAMUTHeTHKAApAA MaRQOHUHHT c,\'Caﬁ”“;';me’
XOAT Jdapaskana kam Oyaaun. Macanaw, sur Kyuas AHd
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THK XHCOOJaHraH BHCMYT yuyH o, = 1,4-1°0— ra Temr—
JnamMarsnt a(p@eKkTAaH TallKapH TaUIKH MarHHT MaiijloH Tab—
CHPHAA napasazrutr 3(p@ext Aed aTajyBum XoiHca XaMm pifes
Gepamn. [TapamaranT s¢(eKTHHAr MOXHSATH KyiiHjlariiaiss
nbopar: TallKH MaifiloH OyAMaraH TaKAUpAa MOALA ATOMId—
PHHHHP MarHHT MOMEHTH HOJIaH (apk Kiica, MariuT Mailon
OyHaafi MOAAA ATOMJIAPHHHHT MATHHT MOMEHTJIAPHHH Maiiiol
6yitna6 fynanartupuwra Xapakar Kuaaan. Hecnank xapagari
aca, aKCHHYa, aroMJap MarHuT MOMEHTJIaPUUINT TapTHOAR
KofilalyBaapunn Oysmura Xapaxkar Kuiann,. MarseTHKHuHr
TeMllepaTypacH KaHUAJAHK I0KOpH OY.1ca, atomyap MAarHut Mo-
MEHTJIAPHHHHT TALIKH MaiiloH Tabenpuna raprulra TyUIHUEHE
WyHYaauK cycrpox 6¥aazu. Hdemak, napamarunt 3¢@ekr co-
AuUp Oysajnran MoAazanapAa TaWKH MArHuT MaiiloHHHHT Ky
yaiHg Kysatuaamn Jlexun Oy Kyuaiimm  Temnepartypara
TecKapy nponopuHoraa Oyaazn. DBymamali moagzanap napa-
MarsieTrnkaap ge6 aranazn. [lapamarunr wmoxanaaapaa
XaM auamMardnT sGdeKkT BYIKYAra KejdajH, JexKiuH VHHAT XHC-
cacn napamariut sdexrra HucGatay anva kuuug. yHusr
YuyH IDapaMar{iT MOAZaJapia AHAMarauT sddexrt yHuLaIuk
ceaunapan 6Vamaiimn. [MapamarseTukaap margut xaOya Kis
JYBHAHJIHPHHHHT Temnepatypara Goraugmuri Kiwopn Kouysm
Ae0 IpHTHAYBYH Ryfnaary opayaa Oniad ndoiasanaii;

2= _ (11.28)

63.an6, yin  Kopi
nommncn eitnaa . /!\ naer T\‘.\HIL[):L;]. paaapaa  Kops
KOHYHIJAH werra SwiHw coaup 6

Meraanapaa aton Guaan Gor
TAWIKAPH SPKHH SACKTPOHAAD XaM Ma a. <
Jap Maroat Maiaon ra pria ()e;n\ TPACKT p Gyimya
Xapakar Kuaaan. By sca gymmaua ABaMaricrHaMHIHD  BYys
MYAra Keauura ca6a6 6¢naan. By ana ricsiar JTanGay
duasaznerusmu Aefiunami. Vxgmmn Tou H, SPKHH 3JACKT-
POHIAp CITHH MaruuT MoMeHTHra sra O1.1: KH MUrheT
MaiZ0H TARCHPHAA CNHH MardnT MoMentaapn wmaiion G6ffls
Jaa6 fynananu, Bysunr ne

pass
pon-

THIKAC BY3 eaysun K§-
waEMYa napamarsetnsm Hayan napasazseris 1efinany,
5-§. Peppomarnernkiap
Maruerukaap wuuga Gmp rpynnaci AAPUINAT  MATHNT

Xycycusitaapn 6uaan Gowmka xm,u::.mm:hz Keckuy axpanaul
Typand. By MmarHetHknapun geppomaexeruxaap aeG  aram
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oxar Gyaran. By nom Jatnuua Ferrum
KeaHO MHKKAH, 4yHKH (eppoMartHerHi
PHHUIL MapTa TeMHP Ba YHHHT PYAale
POMArHETHKAADHIHT ACOCHIT XYCYCHSAT
néopar:

1. ®eppovarseTHKJIAPHUHT MATHH
¥, TAWKH MACHUT Mafijonra GOFJIH
JUKAICH Wy Ouan  xapaxTepJaanaiul
T Guaan o2y, nactaad Tes CypanT
MyMra spuwrau, f/ Huur AHaaa
KuiiMatiuuur  kamvaitumy  Kysaru/iank
HUXOAT KaTTa KHilMaT/AApHAd 9Ca 28 4

2, deppoMarHeTHK/arn MarHuT M
TAWKKH Mafinon xyuaanraxanrura GOF
11.7- pacynarn OA srpu unauk OF i
Jaw keftun M wu xauafiTupa G0MIAACE

HHHD Knitvati AO unsug  Gyitia0
MMry AB srpn unsug Oyitna0 Kaw
Xaym deppomartieTHkaarn MarHuT Maf
Recma Guaan udogaaanysut woadur
Koaaau, Bomxaua xuans -afiTrasnd, ¢
HITJAOBYM TamKN MafiaoH TabCHpn oy
XM hepporarieTiE/ary MarHiTIaHm
ROJAAaH papkan OVaaau. By KHiMATH
Rumianuu Ac6 xam araaaan. Koaut
KOTHIN yuyy MarsgriosMdi maitaon £
EAPH  TOMOWra  ysrapTHpHil  Kepax
Wavkwng Gyryuaal fyyoaann. Hy
OH, xeena Gunan u.}»nfl.l.mur‘.m') KO3

116+ pacm
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TeckapH iiyHaJIHIWIAArH MarHHTJIOBYM Maiifion // sinaza opt-
THpa GOpHJraHAa (eppOMArHeTHKAArd MarHuT Maii1oH HHAYK:
wiACH B xam xaMm TeckapH iiymaamwpa D srpu uu3ug
6yit.1a6 opTu6 Gopamu. Llysaan Keilud MArHNTI0BUH MATLAOHHN
AHAja Y3rapTHPHII Hamixkacujaa B Huur 7 ra GOF/MKIMMH
DB, H, A srpu umsug Ovilnad coaup Oy.aasu. By 0ali
STUArdH TAKPHOA HATHKAJAPHAAH KYPUHUO TYPuGLHKH, (ep=
POMATHETHKAArH MATHUT MAiXOH HHAYKUUACH 5 HHHT KHil-
MATH MArHUTJOBUM TAWKH Maition /7 muur yarapuwmra Mos
HaHl pasHiija ysrapmacaan, GajkH (eppovarserux OyHAAN
OMUMHIH NaliTiapAa  MarHuT Mai OHHUHT TabLCHPHra yupas
Fasanrara Xxam OOFauK. By XOaucauu .qzxum 2ucnepesici
n1e0 aragajin (,FHCTepesnc® — KeuHKHul, OpKaja xoauw Ae-
rat MabHOHM auriartaiu). B HuHr f1 ra GOFJNKIMCHHE H(O:
fAanosun ADA &nuy WHMSMK SCa 2uCmepesuc cupnmioru Aed
arapaan, Ulynaai suaul, deppomarneTksap KOJaHK Mar-
HUTGAHHWTA 3ra Gy.aati.

3. Xap Oup deppomaruernx Hiopu
araqrad anug Oup Temueparypana VsuHuHI
JIK XyecycusTaapusn fivkoraau, Temup v
mati 1043 K, nuxeap yuyn sca 631 K ra ve Ty AaH WKopK
TeMIepaTypasapaa GeppoMarHeTHy oL arHeTHRKE
ail1aHaal Ba MArHWT KaGYJA KHAYBMAHAUCHIINT TeMNepaTys
para GOFAHIHIH

wmacu (T,) a6
(heppoMarHeTiRs
T, uuar Kl

E.u"=7_‘—[‘; (11.29)

tpopmyna Ouaan uhozasanazu. By dopuynaauar (11.28) ra
yXwamanry 6op, dagar ,xeans wuguwy geppovaranr 6fa-
TaH NApaMarHeTHK® yuys temneparypa tywynuacn 0 K za
sMac, Gaaku 7, Aam GOwaanumy J103NM,

6- §. @eppomarnerusMuunr TaluaTn

Huma yuyw oamuirs naparpadna Gadu stuarau  deppo-
MarHEeTHKJAPHHHT Xycycusitaapi Gowxa MarneTikigpad cos
aup Gyamaian? Bowxaua xuan aiirranaa, geppomarienisys
HHHI TabHaTH mumanan uGopar? '

By casonaapra xaso6 Kuanpuuza Gansy  Taxxpubazap
paTikaaapura Mypoxaar srafams: 1) ®eppomarnernkaaps
HHAT SKKOJ BAKHTH TeMHDHHHT TA3CHMOH XOJATAArH aToM-
Jaapuaa GeppOMArHeTHK XyCyCHATAapH sMac, Gaikn AuaMaries
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THRANK €K1l KYUCH3THHA NMAPAMATHCTHKINK XYCYCHATIAPH KY-
saTuiaau. Jlemax, Geppovarueriusm (pakat KatTHK XoJaTiard
TCMHPHANT, SLHH TOMHD KPHCTAJHHUHE Xycycnsitianp; 2) dep-
POMATHUT 9JICMENTIAD ATOMJIAPHHHHT MAarHHT MOMEHTJapHHI
Vauaw naTiokaciia, yIapHUAT KufiMaTH napaMarunT saeMenT-
2D aTOMAAPHHIHT MATHAT MOMEHTIAPHAAH AeAPIH (hapK KM
Macanrn anngaanan, Hixoar kywin maiizonnapaa napavarte-
THK JKyla 03 MarnuTaanagd, ¢GeppoMarHeTHK 3ca . yHyaJaHK
Kywin Gyaimaran Marunt Mafiionaapaa XaMm KaTra MarauTia-
Hiwra spuwaan.  Jlemax, QeppoMarHeTH3IMHHHT TaGHaTHHH
napayarunt sdest rydaian TymynTapud 6yamaiinn 3) DitH-
wreiin sa ne Faas xamna Hodde sa Kannua tomonmnan yrra-
Siaran raxpubanapiaa (peppoMarHHT MKHCMJIAP YUYH MeXaHHK
BA MaTHNT MOMEHT/IAD opachaa GOFAAHHII MaBXKYIJINLH AHHK-
danam. By rampnGanapaa tonuaran THPOMArHuT HHCGATHHHT
KHIMATH SJICKTPOHHHHT OpGHTaA THPOMATHAT HucGaTH |ops
AQH wkKkE Mapra xatra 6YanG  unkan. Taxpubéa HaTH:KacHHH
TYIIYRTHPKOL YUVH COHH TYMWIYHYacH KHpUTHWAAN. XagukataH,
Tam D2 TONMATAN  KuifsMaTt 3JeKTPOHHUHT cnmu  rHpo-
Mariur uncGarn . ra Tenr. Byunan, geppoMarseTniiapHib-
1aTHNT XycvensTaapn Oy mMoagaaap TapkHOnaary smexTpoH-
AAPHIHT OPONTAT MATHUT MOMEHTH GHAaH svac, Oanxp cnifd
MATHHT MoMenTi Ouatan Gorauk Oyaca Kepak, deran xyJiocara
Keamn mymgnmm.

Kefias g, KnaitT MeNaHUKaCHHIHT PHBOKAAHNWN HaTH-
Aacuna deppomarueTnam raduaTHHR TYUIYHTHPYBUH "El3"ﬂP“f’
apariaan. Uly nasapusmunr  acocaapn GHAaH Tauuma K.
Deppomarnit KPUCTAANKHRD NAHXKAPACHAATH aToMAap Y“PO_
Gup-Gupu Guaan Xyaa Kywin Tabenpaauwafn. By rancupia
VD, acocud, YCTKH KoOuKA4rn 3JAEKTPOHIAp OpKaan colll:ff
Ginann. Kpuerasazary ¥y aToMIaPHIRT J1EKTPOH lgoﬁﬂaﬂp
Aapi Gup-OupuIEAr NuKnra kupu6 Gopaja, HaTIKaLa a'ro:w-'léy_
Gup-Gupit GIAAH SJAEKTPOHAAP aAMANIHI HMKOHUATHTA 9T o
Aazn, Dy TaLCHPAAWYS HATIKKACKAA BYIKYAra Keaainrai ?nH“
PO aAMAWMHYBUN Kyddap Tydaiiam SACKTPOHJapHuHr CH

™ L : o1 woflaawany. Harwkalk
MarnuT MoMentaapn Yaapo napaaaen HRow S g n A,
dGepposarneTik munAa wynaail coxayanap MasKyl N(cnol"
Oy coxauanapiaark cimy MaruuT .\'.l)A\XL‘IlT.".la[) }3-%3!!:1aﬂaqaﬂap_
Tai pamiwa) Gup Tomonra fiynaaran Gyram. By COX anaapH!
Hi goyenrap neG  araaagn.  JLOMEHJADHHHL Y.t

8 piHr
10 10 -Y  om wamacuna Gyaaan. TXP"'g n:ﬂ”ﬂ?:::?arm T
MATHIRT MOMERTAADK Typanua fiynaardd 6Y-"“~‘_ o arulﬁap‘m
Mafigon Gyamaras xoaaa geppomariiT napHacH

m‘ﬂ

’
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11.8- paca.

Tenr Gysamn (11.8- @ pacura kapanr). Lyuuur yuyn xap OHp
AOMEHAArH MArHUTJAAHHID KYA3 Kyuwan OVaxmu Kapamacs
AaH_(DEPPOMATHETHK MAPHACH MATHUTJAHMArAH OF.

HAM TAWKH MATHHT MailZOHEHHT Qeppo) [arHETIRKE Tk
cHpH Onaan tannmaiank. Tawky mafizon iI
YaJHK KaTTa GyaMarania, J0MEHJap 4erapaas
wi conup Giviazn. Bynaa MarsuT MOMEHTJIApIR
napu Tamky Mafaon AVHaARWNra SKHHPOK
OoluKa AoMenaap NucoGura Karratawain. (11.3
pasr).

~ iy HAAHE
{ JoMeHagp
pacMra Kas

Tawgu MarduT MafiloHHH OPTTHPCAK, 10) uerapacie
HUHT VSrapHUIMAGH TAWKApH AOMEHJapHuil 1 Gvpuass
W COXUpP OVIazHKy, HATHKAZA - AOMEHaapHiill PILIT MO=
MEHTIApH Tamky Mailgon Gyftaac  fiva aan (1188
pacmra Rapawr). By BpasmstiEn Mmaerut.a UK T8

Iray, Marmssr
SHHIHHED

dugun 1e6 aranaan. Texnur TOAMHMIL coLp O
MaiiIOHHUAT AHAZa OPTHULN HATHIKACKILA M

GHp 03 opTHIK KysaTHaaau. By nponecc fece Ael
aranaan. Texsug Tifiunmm npouLLcm« K iri Gapua
JOMEHVIAPHHET MarHHT MOMEHTAADH T 1200
LWHAA XKoiaamnG Roaran Giaca, gait cabals
Jaap tygaiian symyara keasan?

11. 8-8 pacMaa cxemaTik Tapsia racoupaant CXHIR TH
IHNHm XakuKnit MaH3apAHHHT OMPMEYT MKHEI31IHATH Tacs
BHPHAHD, YYHKH Xap Gup momeuaary Gapua  Cchui MarinT Mos
MEHTVIADHNHT  MyTaag Oup  tOoMOM Aypadnms, - e
ZOMEHIAATH CHOHTAH MAPHRTAAGMMIIAMNT MAKCHMI Kninarra
spuuwim ¢axar 0 K xaruna coanp 6 Naxngatak, 0K
A3H PapKIn TEMNEPATypPaNapaa HeCiy VPAKAT SNEPrIScH
goara Tour OVaMmaixm, Hlyrmur yuys meciiing yapakat sueps
FHRCHHHET «0y3YBUBAHKS TAbCHPH Tyaian joMenaap muiae
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6ab3l CIHH MAriHuT MOMEHTJIAp TAWKH Mailion iiyHannmmra
anrhnapanten iynaan6 Konaan (CHHH MAarduT MOMEHT TaLIKH
NarsuT Maiinonaa gakar NKKH AYHAJHIIHE, SBHE Napadied
EKIL anrHnapaaien fVHAJHUIRE STaAAAWE MyMKIHANTHHN 5C-
aanr), Memak, 0K gan ¢papgau reMueparypajiapia 40MenHinr
HATHIRABIIT MATHHT MOMCHTH, S'BHI CHOHTAH MAarHHTJIaHHILIH
Maxensas kuitvar  (r¥itnnnin) ra spinmsaitan.  Temneparypa
OPTPal capi HECCHKIMK XapakaTHHUHT «OY3YBUHINK® TaheHpH
ana kyyanm. Tesneparypa 7 (Kiopn HyKracu) ra teur
Oyarania poMensapiunr cnontad MarHETIAHHL  GyTynaail
iygoaamn. Bowkaua knanG aiitranaa, Xap OHP IOMeH Humart
Napajies Ba anTHnapasdie] CHHIap COHH TeHNIaWNG Konaair.
Kyumn tawin  marnnt maiizton HCCHKINK  XapakaTumuur
YBUILTHE» TabCHpHuH Kamaiitupanu: H ra auTHmapanes
an 0aman cnun MardgT MOMEHTJAp napaiiel HyHanuuny
daiim, Oy sca MarsnTIaniIHEET IHa1a OPTHIINTA cabal-
Vaann, Tawkn maraur Maiigon cycafiraila 100Kopuaa Kaiit
RRIHHraw npon p Kieman Kafitmac GYAramIHKRIapn yuyi
THiCTepesue NoucacH, TAalWKH Mafilod TaBLCHPH OyTymiaii Ty X~
aiia sea KoMK MarHHTIaHH KysaTHaand, .
Marguriannm skapaduuaa MOAAAIAPHUHT WAKAN pa .-
Hamaapu Ysrapann. By xoanca Mazyumocmpuryus ne¢ ara-
Aa. deppoMarienikiapaa MArHUTOCTPHKLUUA Gomka yar-
HeTugaapra  nucGaran cesuaapan  Aapamana  6yaand.

«0y.

Svp ) s N :
Kuevmnnr nuctui yaaiuwn h = Ll- MATHHTOCTPHKLNS  joM-

Mitlen gefliaay, VHHUHr KufiMatiH YHYAJHK KaTTa smac. Ma-
Canan, niukeas yuyn 3-10—5.

TaGuarna Gup rpynna woataaap 0op 9KAHKH, ynapuy ad-
HetHKaap ae6 aragann. By MOALANAPHHHT kpuc-
pacuun  Onp-Gupuunar OpacHra KHPran pggpra
e fiuennmuen e racanByp KUIHIW MyMinn, Xap
pa TapruGuaary ponnapHiulr CAHIAPH napapgel
$aamn, Jlekuy Gupunwit BA HKKHHYN Nagyapa-
pit Kapama-gapui oV, HIYHIED yuyy papgn
Maflgon Tabenp srmaran  aurudeppOMArHETHRHEAT  yyy il
MArHiT MOMCHTHI Hoara Tenr, Tamks MR 1T ya 6up
KHeM crnimaap fifnanmupun yarar
DeppoMarneTHRENIG MArHNTAANN
POMATHETHRNADHHRT XyCYCHATIA| ‘

I0KOpH Temneparypanapaa kykosaas

T !i(;‘v:v' ™M

Tudeppomarnernkuunr Kopn nyKrach at-
TudeppomarneTukunnr afipay (apHA ¢ | ura
KUprai GUpURYH B2 MKKHHYN) MaHIK4p MO*
b8
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MEHTJapH TeHr GyJaMaca, aHTH(pEpPOMarHeTHKHHHT YMYMHIl
MarHMT MOMEHTH HOJZaH (apkau 6§nH6, yHHHT KuiimaT ¢ep-
POMarHeTHK MArHHT MOMEHTHHHHI KHAMaTHra SIKHHJAWHO KO-
nanu. Bynnait MoananapHu ¢eppHMarHeTHKJIAp €KH OAHIrH:
Ka (eppuriap Ee6 aTtajsann. Qeppuriap SpHMYTKa3ruuaap
6ynu0, ynapHHHT COMHWITHPMA 3JEKTP KapIUHINKIapi Meranl
(eppomMarHeTHKJIapHHKHra Kaparapja axua xarra OVaaii
Macanan, TeMHpHHHT coaMwTtHpMa Kapwmanrk  8,5-10-8
OM-M GYaica, GeppHTIapHUKET COTHITHPMA Kapiunauri 1041an
107 Om. M raua yarapaan. Yaaapuuuur Oy XyCycHsTJapn Ty-
Gafivin depputiiap Xo3Hp TEXHHKAHHED TYpJn coxaaapiia
KeHT KYJ/JaHHIMOK1a.

¥n nkkunuu 606

SJIEKTPOMATHHT HHAYKIHS
1- §. DACKTPOMATHHT HHAVKUHS X0IHCACH

DpCTeN 3JeKTP TOKH MArHHT MANJOHHHM BYKYAra Keari-
PRUNHN dHHKIATAHAAH CVHD, KVNUILIHK O ap ,Tecxapa’
aihekTHH KuAHpA GOWIIAMAMN, SBHH MACHUT MAiJI0H 3.1EKTP
TOKHHH BYKYAra KeATHDMACMHKAH, Jerax caso.ara wxasod
KIipa Gomaam g,

By capoara ¥ fim1 gaso sTran masansmiaapas
paneii xkaso6 toman. Papazeli Tampubacnia K
KyPHAMaHEHD cXemacu 12.1-pacMmpa taceupaanrai,

1 cvnr da-
ausaAras

12.1- paca.
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Bnp-613pu;1a“ H30JSALHANAHTAH HKKH YpaM CHM OJHHraH.
Bupunun ypavun xannt (K) opaam yarapwac Tok ManGau
(6) ra ynanann. VIKKHHYH YPaMHHHT ywiapy 3ca FaabBaHO-
MeTp () ra yaanran. Bupuaun Jpampan yTaérrad TOR KydH
ysrapmaranaa nKHHYd Ypamga Xey KaHjail TOK BYXKyAra Kea-
Maran, Jlexin Gupiunun ypaMun Tok manGanra yJauwl pa ysHII
BAKTIAA NKKUEMI Ypam/la KHCKAa MyAZaTJn 3JeKTp TOKH Kafin
Kuiunran, Gapajeit 6y Toknn undygyuon Tox AeO aTai.

DAeKTpOMALKUT UHOYKKUACY 3eG aTairail XOAHCA OUDHIlTH
Mapra wy yeyajaa kysatmaran  sau. Kefinnvaani, Bapaien
SACKTPOMATHUT HHAYKIHS XOAHCACHHN TYPJIH llapnauT.ﬂuE.'lal‘ll
TaRpHGanapaa XaM aMajira Oumpai. Macaaat, GllPlIIlqll ypam-
A yTadTran TOK KYyuHHH peoctaT €pAamMHAd )'“apﬂ«‘p":;&
YpaMaapuu Gup-Gupira uucGatan xapakar uaupih }(’,[:,aar_
Japnu Onp-Gupura nucGatan Gypum opkaa# XaM 3‘“ch.g)-unau
HUT REAYRINS XOANCACHHI Ky3aTimi MyMKHH 05'~""{".’,Hb)max-
Tawkapn Papajieii Gupunyn ypam ypunra ysyH LTCPA:warnu-r-
ﬁt:n;aﬂrl;l.:t\;.uuﬂmf :.'mrmmmu"a.\x (poiiganauan. anaM yuJaapH-

alTax (Ypam) HYmIa XapakaraantHprania >
Ta yaanran FajanBaloMeTp HHAVKIHOH TOK B)‘H\’)"l
THHn Raiin  guaran. Qapaneii §3 13‘:!\'[)“6“-"”‘3""( 4 weeapa-
RUIHO Kyilntari Xyaocara Kenuu: Bepx KOATYP U»”A: e (G
h:hy.u 103 Kecul JTysu saznur OI\‘UJHI.".'UH‘?I'” ,0an KaTdU
J32apui kandad yeya Guaan amagea OwUPHA goicyd2a xeAa-

Hasap ) nartuxwacuda KOKTYPAa uKOYKLUOR 7_0"' f Tl Eles
du ToRuIHE KRilMaTH MarunT  OKAMHHUET yardl
— ra Gor.ig. ey
P v Ard *
‘)l\} ’
Hyayiunon Tox A¥nasmwmaunr 6y TOKHY B §ara l“”l‘llll;'(f
THPYBYH cataGra, wbiH marmar  okuMMHIEE gt :lf:IIN\Z
Gor aux aurminn Jlenu Tekmupan sa l\‘}'f'!llfl“r", ,‘z(?f/”"',)u["m-
HOYKR T NOK WYHOAL AYHAAZAH T2 /":l e

¢

N OKRMIE OY MOKHN ny_ygyd:l’ 32 ’117_“ naan
oouu)  Maznum OI""‘“"':;“]L'I A i HHI

! ouyn Jeny kOROCE i e Man-

i pudacnaary uuAyKUHOR C o )“’PHMH J raud
Oy Kou OCHAG TAXIMA KUAQNIHK. B"P"E‘-x WO MBY g i
Gara y ApadHuAl TOK KYUHHHHT l\“m’u:l“- y‘lyﬂ‘ 2 opTHO

3 ST 0l L

opTi6 Gopaam. (12.2- pacmra gapanr). 11 YH'" @ T8 i
BAKTHILA MATHUT ONUMHHUHD iarapulml puT O:SH Yqy"
Gopiuzan nbopar G6¥aaam. By xonaa Ma.:ﬂ,lraﬂﬂﬂ MAAri
oprmpyac d wmycoar wuimarra sra 0Y° (pac

OAATAQ, = HUMHT NYHAAMILHHE O HEHD nyuaﬂ 167




Y2JayKCH3 unsugaap) Ois
JaH 6up xua ne6 xaya-
aaay. Mkxuuus ypamad
BYXKVAra Keqaérran iH-
JAYKIHOR TOK (/' ) HUHD
AV Ham wynaai 6y
Jaap 3KankH, Oy TOK Ty
dafian sy;xyvara hE.ldéT.
raH Maraur oxusmu (P mu)
HUHT fynaanun (pache
Nard  NYHKTHP  UH3HK:
Jaap) Gupunyn ypamiart
12.2- pacat. TOK BY i V,/1ra Kearupaer

rau HUT — OKHMHR

~

Kapmu fiyraaraq 0y.aas
I,

SAuan OHpHHYE
Gazad yauu

gapaéun KYpaHiaug
11’3])1\ Kapasr).

Byuaa 7ToKk Kyuan [ a8k
0 raua Kamasam., Ly
HHHT YUYH Y3MIHI Bak

THAA MATHHT OKHMR @
payg O rava RKaMasae
123- paca, By xo.1a Mar{ur oxus
MHHIIHT OpTTHPMAMH

Mauguil 6yarans yayu, ‘-:E Ba @ fAfHanuuIIapH TeCKapPHAKD.
Hkxnnun Ypavaa Bymyara Kenabrran uuAvVKURon Tox ()
HUHT AYHannwy wyniai 6§.aaiuxy, 6\ Ara Keari
Pagrran Maruur oxumu () ) Gupun 1 TOX Ty (af-
JH BYWYAra KEAP8H MAPHWT OKHMMHHED NMIIHER TYAAR-
PHIIA XApaKaT xuaamy, swvae @ ea 0 OHp  TOMOHrA
HyHaaran 6yaam

Hemax, nkkana X0JAa XaM HHAYKUMON TOK x\“w:xnnu By~

IYAra KeJIral XYCycHil Maruur oguMaapi L
HHAVKUHOR TOKHMHI BYJRYAra xeawmnra catGabun  OYnadrrag

an

s— f1apra gapun #ysanaray. Wysaur yays Jlenu xongacunn

&

=

‘Had loRopuaari tabprépra sua Gfamaran, NCKHH KyiRs
a.xpm\ wakaga raspudaam xaMm MYMKHH: Hope xows
rypoa Xocua Gjazan undykytor 1ok wyndad RHAALAHRY, ks




QYKUIN06YL MAHUT OKUML KinaséTeanda UHOYKKUOH TOK-
HUH2 Xycyoull MAQeHUT OKUMU YHU Kamarupuuiea 66 UKCUHY,
kanaséreanda ynu xijnadrupuwea unrwaad.

2- §. MHAYKUHA 9JEKTP 0PHTYBYH KYUH

) DuekTpoMarunT HHAYKILS Xomucack tydailan 6upop Gepi
KONTYpAa SJEKTP TOKN Kaiia Kuammaérranniry, wy KOHTYPA
UHAYKUMS 9/1eKTP IODHTYBUH Kyun Tabenp oraérrap/nriilan
Aadonar Gepau. MnayKums suewrp jopurysun  KydwHumHr By-
Ayara kenmiun Guaan tanmmaiing. Oagun Gup XycycHit X0
NI Kapa6 unkamns, Flynaanmu Ba karraanru yarapyMac 9{'“3”
MarunT mafitonga GHPOpP Gepk kowryp koiiiamran Py acHn
(12, 4-pacwr). Koutyphit Temn6 yrysui marnut oKHMHHILE Yo
Tapiinn kouTyp GH/IaM uerapaTaHran o3uuHr yarapuii a2 f}’,«?,"'
M, SLHE KOHTYPHHHT GHPOP  KuCMuHRmHT XapakaTh PYPRAL
CoRup GVaaérran Gyacun.

AT

12.4- paew.
qiIMaca,

K
» ' A
Arap KOHTYPHHHr KVUSFASysum KueMu ana;\:l Jlemay,

1.

SJleRTpOMATINT WIAYKIUHT XoxucacH pyi ﬁL‘l’-‘““i,'Fx T)"Bq:,‘nxy'
ViiGy rexuupimatIran Xoaxa nuayRuns 9aeKTP '“ T 'd)@ c'n“'
I gourypiiNe KYSFAAYBUR  KuCMEMHET .\LQP“K“,Tm K ‘i_lfh'lix:“.
aitigpos sfTrANAL, MATIHT WYKL ‘liﬁ"'i"'ﬂprnn("“"» oﬁxxa"cs'
Wy pychaflan BY:RVARA Keaamn, aelimmmmus my» M oy acy
iy yavuaurs 4 G¥aran Yrrasrnamunr marfiT 1o, 5;4[2‘ “gil:
Teanpk Guaai NAPAKATAAHHMITHA TL‘I\'I[HIpai'L'l"Kr,lCﬂ"h"ﬂr Tap-
Marynr Mafilon S TKA3rHy Xapakaraanadrrat T 5"”'apakag-
Nepagyasp OVACHE. YTKasrny Guaau Glipra'“lg\,;nﬂ” »

KNG ary apKHE JIERTPORaap xam v Te3dik 169




aaHanam. Hlyuunr yuyn Oy s.aextpounaapra Jlopewrt KyHH
TALCHP STAL:

Fy=euvB (121

Jlopentu Kyun TaneMpuaa saextpornap Yrxasrugmunr M
yanaan N yun tomon enmkuifian. By sca rkaariunimr M ya-
Ia CKTPOHNAPHHHT eTHIIMACANIHTa, WhHK MycOar 3apsiaas
iHura Ba N yunia oprakda 3ACKTPOHAAPHINT TYNAaMMmN:
ra, s’BHH Manpuil sapsaaaunmara cafabun 6§12t Harmsasa
Ky 4/ aHraHANTK

E= Y= %¥ (12.2)

GyiraH 9JeKTp Mafifo Byxyara kenaau. (12.2) na ¢, bd 2y

Jqap MOC pasHiAd yrkasruymmnr M sa V yuaapuanir noreH-
unaanap. By mailaon rydaiian saexkrponaapra MHKA0PH

Fo=eE (12.3)
Gyarad SAEKTP Kyun TaneHp staau. diaextp na Jlopentit Kyss
JapUHHART dYHammuapn Kapama-xapuw. Llysuar yuyn yaaps
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HHHT MEKZOpJIapH TeHIValiranja MyBO3aHAT BasHATH BYXyAra
Keaau, abHi:

eE = —euB,
Oynaan

B — wB. (12.4

(122) sa (12.4) napun Tagxocaal HaTHKACHAA G
(12.
op— 9y = — 0Bl =
= TypHH
SKanaurHuy Tonamna. Jlemak, MarunT MaiiioHgarn ;i‘;;‘ig,fu, y
XapaKaTaaHyBYH KHCMHUHH TOK ManGan neb KaP‘”“T ajin BY=
TOK ManGaH SJCKTPOMATHHT MHAYKUHS XOAMCACH )lycy‘“u-m HH+
HYArQ KeNTaHANrH YYYH, YHHHT 3JeKTp lopHTY“"
AVKIUS QUIKTD I0PHTYRYH Ky4n Ae0 aTanain:

(12.6)
Buus = — vBl. .
= ‘ v G naftanKe
By udonann di ra kynafitupaiauk sa 6Y aafl
o lodt é
Guma=— 8 a B dat’ dt
JHHHT
Gvnna dS = lvdt goutyp Gmaan werapananrat O kaan yra:

1
BART nunaary Varapniuu. Arap BdS  kOHTYP lOal:-lmpn gucoore
Eiran marunT oy nuur Yarapuwn d@ 3‘;%:1.1‘: @0
OACAK, HHAYKUMS SACKTP IOpUTYSuN Kyult KyHNAS
JRK ANHKAANAIH:

dd
w Suu=— dar

By whonazarn munye muopa usoys-
db
HUNZ (fjraanwaapu van 8uUKT Kouda-
Cit acocuda OOFAQHRARANAURL Ouadu-
padu.  (127) wudoaa  Ddapaneit —
Makcsena gouyuu 2e6 arasamm. [e-
Mag, Gapaaeil — Maxkeseas gonynura
2COCAN HHAVKIGIL SACKTP  10pHTYBIH
Kyun KOHTYpP 1030 OopKaisu Yraérrad
MATHNT OKUMHHHHE Y3rapumiu resiaurn

)
dr ra Goriug, X006,

Duj, yMyMufipox  Xoauu kypait-

ank. Marunr malaoRAa Koitrawrau 171
HXTHEDUR IAKNAATH KOHTYD 3aeKTp

yus SACKTP IOPUTYEUU KyHU 8a




I0pUTYBUR Kyunr § G6Yaran mManGara yaauran 6yacuu (12 6-
pacy.) By ManGaHHnr df BakT HuHAA Oaykaprai TINK HM

A = gldt (12.8)

Oyaann, By mmaumr Gup KHCMH 1eKTp Kapunaurn R 6§

raf KOHTYPAaH Koydb Hecnyanrn  (Q) enarnia awmpadnid dis
Kaau:

A = Q = I* Rdt. (12.9)

Konran Knemu sea Marfut MafiloHAarin TOKAM KOHTYPHH
Gnp BasuATAAH HKKHHYH BA3HETra Ky4HpHIN Vuyn capd Oyaa-
ait. Bynpa Gaxapuaran nm (10.31) ra acocan:

Ay = 1dD. (12.10)
DHEPrisHUHT CaKAAHIMD KOHYHHrAa acocau:

A=A+ A,

Exn
& /dt = PRdt + 1dd. (12.11)

Tenrnamannur nxkn Tononnnn /df ra Gyacak:

& —IR+5
Oytiaan

6 -4
= -—N“— (1212)

ﬂL‘M‘ﬂK. MAr#uT Maliionaa TOKAN ROHTYP Basnatinur farapi-
L Oy KOHTYP OHAaH Yerapaianrah 103 Pyl BYH  MATHAT
OKHMHMHHT ySrapmmura caGaGun G¥aaérran Ovaca, KouTypaa
KVLIHMYA JICKTP l0pHTYBUH Ry4 nafigo 6Vaaxn. b
TYBUH KYY— REAYKUHA SJAEKTP OPHTYBUH

B = — = (12 13)

ynxaii Kpans, TeapMroasi ToMOnHAAN SHCPIISITHNT CAK-
JaHHIW KOHYHH acocnaa TOMNAran miyKuia TP DPUTYEER

KVYHHHr Hgoxacu (12.7) udo; 1an Gup xua 6vand g
Ulyunnr yayn Papaded — Maxcseaa 5oxy: HTHD Wi Op=
Jryswu MasHur OKUMUKNNS Xap KaHGad J3capmuii ysyn

5

dup.



Hunykuus saektp opurysun kyanuir CH cnereyanaru jui-
Y0B GUPJANTHHE TONARINK:

B6  Ta-w?
l Gunxl l—] o —'lcl. (12.14)
Jlegun
- B.c
r" Ay N
Bynu (12.14) ra g¥itcax;
[ 8 pa) S snEtg (12.15)

M= <
qu M
KeanG uukaan. Jlemak, Korryp rosu opKaAt é/”fﬂubg;"‘g
okumu I BG/c Tesaux Guaaw yazapea, I\UHTJP grenz 61 mgu
Aaéreau llH(7l'AHll‘l SAERTP 10pUTYSUL KYHLL 1l )

3- §. Vaunayxuus pa S‘zapomm)’““““
r TOK BY2Kyqra

6y
By Y3rabynuyqs
yrAnTIL Snmc,

I\nm\p Aan OKaGTram ToK Kyun \3rapCav
KeaTupalTran MariuT oxuMu xam varapait:
MATHIT OKHMII XYUW 11y KouTyp foannn TeH™ S Synra ac(,cm,,
TPOMATHIT HHAYKIHS XOANCacHHupr acoch! \"»3r8P" H Gapya
KOHTYp 10311 OPKaJaN VTaérran Mariut Ol\“‘” Ry Ara “eﬂuull'
X0AAAPAA IHAYKINA SJACKTD (opuTysui KYHE P2 GunHIHD §o -
goany. [yunar yayu xourypaan ogaérral 10 r 'gulla SR K07
PHLN HATIGKACIA XaM, XV wy KOHTY P““ i ]3""0J;\,‘,l,
MAPHNT BHAYKIWICH  pYit Gepaau, BY XoA
Xoducacu fefinaanm. 7oK Mang, 2

Ma i, KOHTYpHI (Faarakun) \’“'"p o u}la Ys"“ﬂylmuf’
yaam Exn yamm BaKTHAA 1wy hmmpmmt‘ ‘ﬁa"rﬂ Yiaypra
Xoamcac Kysatuaaau. ¥ oK *

KOnTypaa XaM Van

SrgpyRe

Py onae1r &
AyKuus Co mn ovaaai. ra kel an Mf‘r

Konrypaan YTagrran tox .\«\mn nl BY A\!.‘”, D
HIT OKNMH TOK KYUIra nponopunonad, an! (1 12,

pu L

D = L], qTyPHHHE ‘4/

o
v K rAn
pHranp
Gv epaa [ — Routypuiur mn\x\rxm“”] r,nlr Cﬂll My \‘3\;1 (
au pa $AMAMARDY, NaMAa sMysuTauEr aﬂ |J“ rou'r\’Pllnu l,l‘¢
auenra Gorany  Katraduk, Kowmryp A cH lILTQ ol

MariiT CWHTAUDYBUAIAMY YarapMac d By

Ny 137
AVKTHIHJNFPL N3M. Varapaac KaTTa/MIK 5 aa 7
AHAYKTUB, nn\uuul Vavon Gup.anry 2eHp (12‘1 e
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i) A



CICM cieTenana HUAYKTHBAMK oM Xucodnaa Yauanazin. CH sa CTCM
CHCTEMAAaPHAATH HHAY KTHBIMKHIAD FauoB GMpankiapn opacuia Kyiimzari
GOFAANNLL MABEY L

1T = 100 cm. (12.18)
Mucon rapukacuaa, ysyuwanrd /, Vpamnap coun 22 GYaran

COJEHOMAHHHT HHAYKTHBJIHLHII XHCOOAalauK. Arap coJeHOMA
erapaiya y3yH Oy.ca, YHUHT HUHZArH MarHuT Maijgod WHAYKe

n ~ - &
ungcn B =y I- 7 ra tenr. Corenowaunur xap Gup  ypamu
opkaaM yradrran Margut oxumi @ = B.S Gyarawaury yuyH
COJEHONAHUHT Gapua 7 ypamil Opxaau VTVsull Tyda  OKHM

Do =nd = npys 15 S =pp 7 S-/

ra teur 6¥aaan. By ndoaaun (12.16) Guaaw ~~{Kocaam HaTHe
JKACHAd COJCHOHAHAHT WHAYRTHBIANIT

Le=pe%S (12.19)

H{posa GHIAH AHHKIAHHIIMHE TOMAMHS.
YSUHAVKUHSA SACKTP IPHTYBYH KVUHHI
yuyn Qapaneit — Makesean gouyuura

HHH TOMQY
2.16) aan

BaKT Gyfinda Xochaa oamm xepax. Kou r NHIVKTHBAWEH
ysrapmac Gyuran Xoa yuyH VSHHAYKUES  SJ0CKTD (OpPHTYEHN
Ky'I
dd _ o o
G_\sn:u. =g " (12 20)
Hdona Guaan anugranamn.  Je 1 eenpy
6yazan xostypdan drafrean T 1 amn ‘p

fseapca, Koutypda 1 eo.anr
Kyuu sydcydea xeaadu. Bup-Gupuaa
MAral HKKH KOHTYPHHHP
Japrad Gupn opxaim yra
HACHAA HKKHHYH KOHTYPAA WHAYKIIS
HUHE BYXKYATa KeARIE TYIIYHIAA TN,

Bupuiiun KOHTYpAa® OKaérr: i
PYBH MKKHHYH KOHTYD 3MNA Kecb
MUHH

d®,, = L,, dl, (1221
ra yarapripaai. By sca §3 nasGatiaa uxunun KOHTYpAR
49, i
Gy = — = = —Ly = (12.22)
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HHAYKILS 90eKTp OPHTYBYH KyUHHH BY)KyaAra KkeaTupaa. Xyn-
AN WYHIHCACK, NKKUHYH KGHTYPAAH OKA@TraH TOK KVYHHHHP
dly ra Yarapuwn tyQaitan GupuHY KOHTYD 1031HI KecHO yTa-
TMAH MACHUT OKHMH,

d®y =L, d 1, (12.23)

ra ysrapanu, Harnkaga GUpHHYH KOHTYpaa
= diyy di, 12.24
6 i s —d% T Lm At ( )

HHAVKUHA 34CKTD I0DHTYBYN KYUH BYIRyAra ejaati. B)_'T','[‘;mﬂ";
Aaprary Lyp pa Loy sap KOUTYPAAPHEHD  {3aPO !mﬁ;lll\"lmﬂllem
Re6 mranaan. TampuGanapia xas, nazapuii fija OISR X2

Ly =1Ly

SKamaurn ne6or srnarau. Kontypaapuunr y3apo ""’u‘?r:(;;)[:::r
TH KOHTYDAAPHIHT TeOMETPHK WAk, Yayamaapi Ba ;l~" o
Oup-Gupnra mcGaTan BazUATHYA, XaNia urm'r.\'P"mme,n( pGY‘
'fi\'[n:m MYNUTHHHD MAr#iT CHHOAUPYBYaHANCHIa Gor

faqu,

4-§. Maraur maiinon snepruacH y “
il eXeyac
Marnur maiizon sweprusicuun  XucoGaail ?’ql),:,i'r.'lllli. K2~
12.7- pacmaa Tacsupaanran samxupaan (hoi'irlf‘-'iuf 10Dy P
AT Gusan [ na 2 KaeMMaJapnu Tyramrapeak, 271 5 E.- Oyara®
I kyan @ GYaran Tox ManGan Ba puaykTuBANT galliiip g2
%t'.‘u Howpan néopaT 3aHKHP BYRYATa Kesai. ﬂarll Mapy#

Yrafrran tok kyun / Gyaranaa conesoua MY 5
Malion HHAYKUHsSCH
- (12 29
n
B=ppl3
Hep Gusan anugaanap snM. Bynna ?
M- coqenonutary  Ypamaap  COHM,
{ — conenompunur yayraurit.
Arap I pa 2 xaemmanap opackHaa-
T womrakTr  yanb [ na 3 Kaemma-
JAADIN VECAR, WMHAYKTHBAHK L. ma
aKTis Kapiang R pan n6opar Gepk
Konryp syayara  kesaan. Tox man-
Gan & Oy Kouvypaan TaUIKapuaa
KH.H‘.IH.'HH]!I'.I Kape 1acal 33“)((llp-
” - “ - e
daryg  tok  Oupaawura #ygoamatinu. 27 pac ’/

Byunur caGaGn rok manbauuy 3au-



KUPIAH akpaTnm npoteccuna (/ Ba 2 KOHTAKTHI  y3HII)
V3UHAYKIE XOAHCACHHUHT BYJKYAra KeJHUNLAHD. Y 3nHIyKILis
SMCKTP IOPHTYBUN KYUH (& yy,)  OHPOD UEKJN BaKT Jano:
miga L, Ba R pam nGopar Gepx koutypaa / nau O raua ka-
Maiiué GopyBuN TOKHHHr OKHO TYpHIULMHM TabMunaaiam. By
TOK Tyaiian df Bakr numaa Gakapmaram Hin

19
dA = & . l.dt = — l‘_k o di= — ldd, (1226)
ra Teur. Jlexuu cosenonuial YTyBYI TV OKHMHENT Y3rapHiny
A = [ d! 6yarananrs yuyr (12.26) nn gyiimaarn KypHnu-
1A 3L MyMKIH:

dA = — LJdl. (12.27)
By ndoxaun Tox kyunnunr Varapnui yerapanapuaa, ssun / 1an
O raya Gyaraw uHTepBaAAa METErpAAIAcaK, SAHIKHDHE V3HIL
BaRTHAA HVKOAran smasHur maddod sHepeuscu XucoGura Gamas-

PHATAH HUIHH, ABHHI XOVIbh HCCHKAUrHTA alaaurai JHepruany
TOMAMI3:

0 0
! : Lo I =
A=\dA= - (L [d]l = =—. (12.28)
By nm Gamapuarasza coacmona GOnaan  Gord
MarsuT Mafigon fiyKoasazn, Jlemar, u

IHT Mailaon

Hhoa Guaan aungianumy Joausm. By ndoaax
HIUHT uRAYRTHBAMrR L. Spunra yumar (12.19)
AUNKJIARYBYH Kifivatuuy sa /

I ypunra (12.26)

amran
]
Nt
n
RmiMatin g¥ficax;
, =S 30\ ! g
Wy =l S0 & 5= Py (1230
/ SO D want -

Erapanva yayn ¢
coaenonn puuiary V
cobaaur mysxnn, My

xyvu V' ra OyiceK, 6;1]\1
AOH SHEPTHACHHNHTY ndo,

i (paKar
yran aed X
i ACHORA
vean AITHT

- = (12.31)



By udopaun, opartaa, MaeHur maidon sHepeUsCURURE SUt-
Aauew  ned aranagn. Maruut MaiiioH HHAYKUUSCH Ba KydJaaHs
rawaury ¥sapo

B = otk H
ndona oprann GoraanramAuril yUyYH MarHuT MaiifoH SHepris-

e suwinenun annkaosun (12.31) ngoxa Kyiiugars KypHHHLL:
Aapaa Xam GSUNIH MYMKIH

o &1L 12 32)
éxu
Wy = ‘i_“‘g_”_ (12.33)

5-§. Viopmasuii anektp maiizon, Yiopmapnit TOK12P

)

yeyenit NO*
IDAEKTPOMATHUT HHAYKUHA XOAHCACHHHHT GHP xyeye

nan
aniun K paiiank, Kouryp k¥sraiamac GyuacHu. I(O“Typ--,g,}la}nl-
1AHTal 103 OPKATH YTYBUH MATHHT Olglmunll“r 2[ n co-
(T asoMuia Varapysuan sarmmr maigon TY® ,,;ulmcu
amp GYaadérran Gyacun. Ymyman, marunr waiigon H “-"vsra.'l-

: ; I
B payr sa koopaunaTanuur (ynxmuscuaup. KontyP ‘c-remﬂ'
GVaraniurn yuyn (#bHH KOHTYpHE GHPOP Ca}j‘“m“ puaat
L Yprini Gearnaosun Koopaunaranap BakT g e apuit
Mac Ofaram/inrn yayu) Marsnt Maﬁ:xomml"'a cocHiad
T HIULYKUUS BEKTOPHAAH Bagr Gyiiyua onnura (88
) o
opaan xapaxrepaanaxu. Ulynuur yuyH KkyP
X S eKx
X018 KOHTYPAY BYXKYArA Keaadrray yHAykuiod a1
OB :
TYBUIL KYU XaM o= opKadn ndorasannmn uyMKnHH parii®
TaH, KOHTYDP 1031 S OpRAAN VTYBUR P MATHHT oKHM
mafron maykunscn (5) opgaau

o ={B,ds
3

.:rp

9.11[’1\
- poH =

ana whogananmmuaan  doiaananns, iy ki M3

WOPHTY R Kyunuur nofackEn Kyfiugarnua ésa 0 (12'34)
e d . ~(0B\ dS-

Gnux'-_ET=—‘?;anli.s:—&(Drn ”

% $ any®
’ §8re onnd

ar K¥ 4 X0

Mkxunan roMouad, Mareur  safigon  ¢$ax aéTrBH 7
sapAAIaprarnia Tabeup Kuaap saun, Bus rexwd 17



KOHTYD Ky3Faamac Gyaraniuri yyyH KOHTYp TapruOujaari ToK
TallyBYnaapra (KOWTYP YTKasrHullaH sicajiral XoJja TOK Ta-
HWYBYHIAD — 3EKTPOHJAPAKP) MATHHT KyuJapH TaLeup 397-
Maiifn. JIeknH YTKasdruuiaH sicaAral KOHTYPAa SJAEKTp 10pi-
TYBYH KYYHHHI XOCHJ OyJHIIH VTKA3CHUHMHT WYBRAQ YHHHD
SPKHH SJIEKTPOHWJIAPHHH MabiayM #yHaauw OVilaad Xapakar
KHIHUIra MaxOoyp STYBUH Kyy BYXYAra KeJAraiiirnaaH aalno-
nat Gepaju.

Jemax, saenur mafddonrune #aeapuwn raruxcacuda pago-
0a undYKUUOH 3AeKTp Mal@or 8yxeydza Kesndu 6a y Jrxadaus-
dazu spKUA IACKTPOHAGPRU TaPTubAn Xapaxarca KeaTupad,
Jieran XyJjocara Keaamus. By MafiAoH KyuaawraHank BeKTOpPH
E, muur 6cpx KOHTYP OyiiMya WMPKYJASIMSCH 11y KONTYpAd
BYXKYJAra Keaadrran HHAYKIES 3JICKTD IOPHTYBUI KY4ura TeHr,
A'BHI:

o B = Ey dl. (12.35)
{

B_y ndona ysrapysuan marnur  Mmaiigon rvdaiian sy
KCTaCTrall ACKTP MARROHHHNT KYyWIAHTAWIHK  UH3
KY3FaaMae 3apid 34eKTp MABAGHHANHI Kyujauran
Aapunai hapkau pasumaa, Oepx sKauaurnian

" an. Bomkaua airrauia, HHAVES

i UHOH 9JeKTP Mailzod, XVALW

| MArHHT Mafiton  cuurapy yiop-

,:{'E{F\\ mMasull xapaxrep a 1 GVaaEm,

b Yl £y wisuKaapi — Onaas san
T : .

o 1EFT BHNT Komnjac acochiza GOrass

ran (124

i 4 Ka-
ir). Wynnss

) pau \ 01aTAR,
) Oy malgonnn yroprasud S1EKTP
& Mandon Hivan xam
o Kaila Ruaafianksy, yopuasnd
"48<pacat saesTp mafiaon dhazonuur Ypras
HEAACTI AN KHCMBAS KORTYD OFs

JHLIH ét_\'n OVIMACTHINAAN KATHI na3ap B
Jleknn 6y MaiiaoHmEr xocna Gy yY !
Mailtaon 6Vanmm wapr. Pasouunr aiuy Kl 1 KoRTYD Holls
Jauwran 0yaca, v ByMYATA Kearaw yop» 1eKTp Mafls
AOHHUAI MaBXYLIHIHHA Cesnmira Cpaam Gepajul, X0J0¢

(12.34) sa (12.35) mdopasapun TakKoc 1w  HATHIKACHAA
KyiiHAary MyHOCa0aTHH eJaMus;
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§ £yt = — ((F) as (12.36)
1 s s

Wynnaft xuanG, Ysrapysun marunt wmaiygon Tydaian  By-
RYAra KeAran yiopMaBHil 3JeKTp Mafiion KyuJiaHrasHIHHIET
UXTHEpHiT Gepx konTyp OGPiimua umpxyasmuscn MaruuT HHAVE-
1S BEKTOPUHINT BAKT AABOMIAA Varapilnpy XapaxTep/ionin
aB . © it Epmil CHPT OpKa-
F  BEKTOPHUNT WY KONTYPra THpajran nxTHEpHI C
A OKHMINIHT TeCKAPH HINOpa Guaan omuuran KuiimMaTira Teir
OFaa . IcMHTa

Viopsasuit sacxtp Maiiton mapmyy Gyaran (paso Klmﬂnon
VTRasreunan scajran Gepx KOHTYD ;xm"maumlp“ﬂca’ﬁt,'ﬂam,m
KYUJapi KOUTYPAATH 3PKHH 3eKTponaapii MabayM OPMABIE
6Vitnad xapaxkar Kuamnpann, Hatmxana xonrypad )]ur:u onar
TOK BY3KyAra Keianu. By TokHK nuavkumon Tok A8 a7
OVarau.

Macanay, {srapyBuyan Tox
TPancHOPMATOPHHHHD HULIAW
NPUHLNNI Uy XOJAUCAra acocs
Jdanran (12.9-pacs). Tpawe-
dopmaropunnr Gupuaun ¥pa-
Ml OpKs UTyBUH V3rapys-
YA suekTp  TOKM  Y3aKaa
Yarapysuan MaruuT Maipos- 12,9~ pacH:

BY i) kearupaan. By : 4 calGaduy
SCd VIopMaBiil 3NeKTP MAIOHHNHT Xocua 65”-’”“"”“ Tail ki

Ipanchopyaropuunr  prkmmay  ypaMil Ly anekTp
VTKASTINAATI SPRHH SAeKTpORIap yiopid gnekTP To-
04 TaLCHpHAA TApTROAN Xapagarra keAHOr Maliloy
guaaan. DasonuEr yiopyasnil 9-"'3"13,111‘ yTKag.

i KHCMHPR KOHTYp smac, caakh # 1(.'131)":‘1“'
JROMIAWTHPRATAHA] Xam \-mpMnB““ eK"”'”l Tam
20 GYauan. Bynxail yiopMaswil toxaap \'.’l‘»‘}’“"ﬂ i
oanm wapadura DKo TOKAAPU ne6 xam araldA PyKE TOK-

iyl ) 3¢
KASTHAHNHD KapunInuey KHYHK 6Vapawauri )‘Ui’w(, - E’lf_c‘:ﬁ"
Japi WHXOST KATTAR KuiMatiapra spumun —7“‘,}'.1:’). ‘f’\‘:\"a
YTRASINYAAPRIET KHSAL) oo Aupanit (P qu! i
JIHPI TOK KYMUHIED KBAJ ‘ ‘ ua-"‘e,ra.ﬂ-"l) HH Ly -
TOKAGPUHEHT HCCHKIAHK ] )O;r }'ll),,‘;uaﬂ To
METRATAPIIL IPHTHIULAA ¢ 1 ‘

\“'31‘”[’,’1 exYA Ko-

HHOH NEYKaRNHr ypaw ‘“l,‘ﬂ“K Tap”

mapGanra yaanam, ¥
THIIMEAQ BYKYArd Ke 19

15 44



CHPH, XaTTO KHiliH spuiiauran KOTHUIMAIAPHI  SPHTHLI YUYH
XaMm erapau 6yaap skau. Bupox ®yxko Tokaapu Tabenpuia
YTKaSTHWIADHUHD KUMIIM K¥n Xo/uiapia 3apap KeaTHpaiil.
Macanan, ypamaapuian ysrapyBuan TOK yraiurain  Fantak
Hungars GeppoMarHeTHK Y3aKJapHIUHD KU3HIA Tpancdopma-
TOPJAApP, TYPJAH XHJAAArH 9JASKTPOMAIHNT anuapatiaap Ba Mexa-
HHSMJIADHHHT (offann H KO3 HILCHTUHHUD KaMajimuura
cababun Gyaaau. By sapapuuur oiuinu o/l yuyu Vaakaap
Sup-6upupan GyKo TOKIAPHHHED HYHaIUMIra Heplet Ky snp
KHJIHG FKOHNaM THPHIANTAH 100K2 H30ASIUISI0BYH RaTaaMIap
OHJIaH aXpaTHAraH NJIaCTHHKAIAPAAH KATJaaM-KariaM Kuino
sicajlaji.

AcpUMH3HHHI HKKHHHH NDMIIaH G0wAad  (eppoMarHeTHk
Ysakiap YpHuLA COAMIITHPMA KAPUWIRANTH KaTTa GVaran gep-
PUTAGPHUKZ KYIAAaHRANIHE OYKO TOKAAPHHEHT HCCHKJAMK Tab-
CHDHHI KeCKHH KaMalTHpHul NMKORHSTHEN Gepan. Bansu 6up
(eppUTIAPHHHT KaPWHANTH WY Aapamkajda KaTTaxkl, yaapaa
DyKO TOKMApH AEAPJAN BYMYAra Keamailiin.

Jleny Koupacira acocak, ®yko TokAapH wyHAAM fifHaAraH
6yaannky, yJapHuHr Xycycmil marnur amaiigoun ®yxo Tokaa-
pHHH Byiyira keatupaérran cababra
Macanan, ®yxo Toxkaapy yarapmac Marny
KaTiaHaérran axXAnT VTeasrmuna maiigo 6yaadrrau GACHH.
By xonxa ®yko TOKAAPHTA TAWKH MariuT Maillon TOMOHNAAH
TABCHP STYBYM AMIED KyunapH AXAuT YTRACNYHUHT XapaKds
THPA KAPUIMAHK KHAALH.

Y NOLUCAAAH TAABBAHOMETD CTPEAKAJIAPHHE TeIPOK TIHES
JAHTHPHIE, ABHII MYEO32HAT BA3HATHIA Te3POK Kailraping yays
doiinananunanu,

DJIEKTPOMATHHT HHAYKUMACH XOAHCACH GiAnu TAHHMYBR:
MISHHHT HHXOSICHAA KYHAAJAUK TVDPA
IUINaH SJICKTP TOKHHH XoouA K
KicKava tyxrab yrafank. 12.10-pacuia redcpatopinsr e
MaTHK TYSHAIMUA TacBupaauran. Maranr saiigon yVaraasae
MarHIT €XVA saekvpomarant (Gy Kuesmunu crarop nel arads-
An) rygaitan xoenn guammazn, edeparopuuur kY3raaysyn
KHcMI §TRasruyaap Ypamuaan uGopar Giaaau sa axops e
arajann. PacMaa sxopn con: adamrupuanl kouTyp cadaTiaa
TacBHpaauras, Konuryp (skops) maruur maiiaonaa  afJaanths
PHJICA, KOHTYP I03HAAH YTAETran MarduT OKuMRN Varapuun ga-
THXKACHAA KOHTYPAA HHAYKUMSA SACKTD OPHTYBRYH KYYH BYKYR-

ra KelaaH. eKTpP TOKUHH TAWKH SAHKUPra yaaul ydayn cip-
MaHyBYH 3JCKTP KOHTARTHHH TawsMUHIalnr: Kaaap K
Ba K3) Ba uytkaaap Ny sa N. nan ¢Qoitaasaunasaan. By xoaza

Valla Keur
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12,10 pacw. 12.11- pacm. —

BYiyara keqia@Trad TOKHH Y3rapysuan tox aefiuaamd, UYHKR
o VEUES 9.1CKTP IODHTYBUR KYUHHHET KiiivaTi Ba fijHAMILIN
SrapuG rypan. CaHOATHHH Gabsn coxaaapuia ysrapyac
SIeRTp ToRn ranab stwviaan. Iy makcanna yarapypuaH TOKHH
fEpuaanaan. 12.11- pacMaa MeXagnk TYFpmiaumn yeydrH KVpea-
Haran: xoutyp yuaapnan K, sa Ky spim xaakaiapra yJaana-
AU Kouryp 180°ra Gypuaranaa tok Aymammun Teckapucira
Ysrapa Jlesun Ny sa Na uytkanap Kapama-gapmu Kz B3 K
rapra Teraau, Hatimxage Tamku samxupAard 10K

APRM X0
AdMM L 1 Oup xua fifHannwra sra Gyaann.
¥u yunnun 606
SJEKTPOMAIHHT TEBPAHHULIAP
1-§. TeGpannm kontypn sa yuuur Xyeycuit
TeOpannuiaapn ot
. : yHa
SICKTPOMATHNT TeOparmuAapey  KysaTHid yuyH lﬁhﬁm"
{\‘._\_ﬂn_. alan oirarannw J0SHMKH, OyHaa 3/1eKTP MarHuT
Meprugen warnnr Mafigon sHeprusicura Ba BKCI["qa'aﬂ.'ml-mm
Maifiion sueprisict saekTp  Mailgon sﬂepmucuraT p KOMa-
MMK O ra 69acu, SaexTp MainonHi KonaeHCa gpaaditia
Miljapy opacuia, Marnur Mafizonns sca coJ1eHOHA u 9IEKTD
BVakyara gearnpuit gyaaf, IWynnar yuyH KypHaM L OyaraH

Cruun € GiArad KopjeHcarop Ba HHJIyKTHB-’mm 181



codeHonan nbopar 3aH-

WP cudarnia Tysul MaK-

R caara MyBoQukup. Byis

i aail sauKupH Tvdpumuu

& c= 5 KOHTUD 20 a
ypu aeld aTajanm,

T JIeKTPOMATHUT Tedpa-

HHwhap coanp  OFanimg

aKkTuB Kapuwinry R poara

13.1- pacw. 3

TeHr Oyaran nieaa rebpa-
HII  KOHTVPHIAa  TeKIH:
paitank. 13.1- pacypa Tac-
BUpJanrag samwupaarn 1

v, B8 2 KAeMManaphau yaad
- f KOHIeHCATOP ! tv--rapm )
HI ! Aal  sapsTaiivus, Kcm-
% l_u_ 3 JEHCATOp Komn
= G 3aps

(()\'xuu

lenca up.’laru
KHiiMaTi
et (aauT pH-
qariin yan  Tovolra Gy-
puw fiyan Gnsan 1 pa 2
KaeMmManap opacs il KOH-
TaKTHH y2u6 (GvHA3 KOHs
AeHcaTop Oardpesaan axXs
waanan) 2 aa 3 KaeMMmas

ﬁ

apaciia 9.J1CKTP
AKTH XOCIa  KHAaMHs:

P IEE KOHACHCATOR
eHoua ¥ ary opRaam
paspaaaana Gontaafam

-

e 13.2- a3 pacvas  KOHnencas

| TOP T Paap AL HNIR

. | ( lasrrat MOMEHT
& racpupaanrad. by MoMenr

HeaTop Konaasmas
Japi opacitaa saextp mak
A0H MaBAV1 Ba YVHUED

5 - IHEPrUSTH N MaKs
1 cn KHiMaTHra sra,
IU_ : TBHN
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Coutenona FaaTary NUIAA 5¢a aiiin MOMEHTAA MarinT Maii-
JOH BYIKYAra Kearannua HYK, uyHgn 2 pa 3 KJAEMMaJap suiH-
rana yaanau, Wlyannr yayn Oy MosmenTtaa KOHTYPAATH SHEPrHs
Samacn suekTp Maiilon sHepruscnnan ngopar Gyiam. Konryp-
HINr Oy Gowjlanriy X0JaTHHI MASTHHKHMND MYyBO3aHaT Basus-
THAQH MAKCHMAJ YeTra YHKKa® Xoqarira yXMATHUL MyMKHH
(Gylmu MASATHHE MakCHMAaJ nc)Te.uuua:l anépruﬁra ara. .. Oy~
Jdannm), .

[\Oll,’u‘llc;l‘l'op paspaatanmn  tygaiian raaTaKiaH 3JIeKTp
TOKH YTa Gowraiint. HaTinkana rajgrak nguia Ba YHIHT aTpos
$una Yeno GOpYBUH MarHuT Majizon pyxcyara Keia ﬁouma“ﬂ:_-

larant maipgonnnur yenum Konjencatop TYIHK Png,pm'ﬂau.
IYHra Kajnap nasom aTHO, FadTakaa (smmayKUHd 3.101\:,TP K”“P'K_
TYBUI Kyunnn BY;YATa KeImunra caGaouu 0y1aAl: = 33'.{;”'””
LHS 3eKTD IOPHTYBYH KyYH FaJTak opraan Ox\'_aGTr‘“i,:\l};imn.
YCHWIra Kapuinaik KYpeaTany, aexns YHH TSI'-\'TZ‘T?“[ " KoHIeH-
koxlxeuczmxp T{VIIK paspsAianran momeHTAL (P 5\v-ryn.naﬁ
tarop Komaa MaJiapH OPACHAATH  37eKTP yaitaot ?

fiyKoarania) Tok KyuH

(lﬂ = iT
& rar
5 KHIHT Ma
PNT) Kourypiari SHEPris 3anacy gakat Fﬁ-TaB‘a i K-
1

MARAOH SucprusicH CupatHia navoen 6y18A4
MaTH :

qrenMad yAAMETH
M

V3uHuHr
i 0. ¢ pacmrd has

) ra sprmany, 5}' MOMEHT1a “3'

(13.2)

AT

Wy == i
3 1 anat BasiaT
ra Tenr Oyngau. Koutyprunr Gy xonaruslt ,\1)'“0;).1\;““ (2
Aa Yradrran MasTHHKHIND Xoaarpra vxaT™ ;l-u gyaan).
s Sanen e s St o
VI \ ME Malfnon cveast oyt
FANTAKLA YSHHAYKUHR  SJekTp jopnryB4l
KeITHpa . mart VRIS
Munykunon Tox, JIenu Koupacura ncacf”;',bﬂﬂ
KaMaoBynn tVAANpHIIra Xapakar guadaAt
8. 10. K. HUHr {JHAJHIN FaaTakpary TOKBY .
AN Gunap 6up Xua 6¥aann, Haruxaa? % 2acu il
Kaflta sapsyarauiiun COANp 6Vaany, ﬂc.\iﬂauepr{r fiyuat et
MArHUT Mailgon SHEPIUACH Sihexrp aaiiaot 0,41”“ -
BHO 6V w, ackuu 6y Xoana JACKTP mal artt S
(13.2- 6 pacmra xapaur) Gomnanrny .\'O,Ba_vlf‘ulﬂr Mypo33
aon (18.2- @ pacMad  TacBupaappan) I '“{l“(ﬂ“ 183
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BasHATHAAH MAKCHMal YeTra YHKKaH xoaarura (Jexud 6o+
JIaHFHY XOJATAArH HyHaJNHIIra TeCKapH) YXIIATHII MYMKHH.

Kefiud siHa KOHJEHCATOPHHHT Paspsi/VIaHMILN Ba KOHTYpAA
TecKapH {iyHannuIga 9/IeKTP TOKHHHHT OKHIUKN KysaTnaann. By
TOK FaJaTakAaH yTHO YHHHT HUHJa MarHHT Maiizon Xocua KH-
Jaau, Marunt MaliZOHHHHT liyHaanwmn 6y xonna (13.2- 2 pacu-
ra KapaHr) OJJIMHCH XOJIIarnra Kapama-Kapuiiuip,

[ynpan keitun MaruuT Mafilon snepruscu xucoOura Ysuu-
AYKIHA TOKH BYXKyAra KeJaji Ba KOHAGHCATOP Konjamajiap
opachia GowwiaHFMy fiyHasmwaarn odexrp mafinon (13.2-4
pacMra Kapasr) xocmi GViami,

Iy rapuka kontypaa Gurra TVAHK Tedpanui Tyrasnaiii.
KeiinHrn npoueccaap XaM ly TAXAHTAA sHa TAKpopJIaHaBepas
Ou. Arap KOHTYpASrH 8KTHB KapWMJANK HoJra TeHr GyiraHia
S/H, KOHTYPHATH 3JEKTPOMArHHT TeGpaHuHuLIap uekcHs y30K
BagT NaBOM sTran Gyiap sam.

dupum, wy werapasuit (R=0) xoa yuyn asiexrpomaraut Ted-
PaHHUNIADHHHD TeHraamacuun tonafiank. Dy ¢ X0~
Jard TeOpaHHUIAPHE KOHTYPHHHD 3PKHH Telp EKH
xycycuii TeOpanmwaapy refinaaxn, Jemaxk, &
CHii TeOPAHHIIIAPHAA AABPHI PABHIIAZ 3JLKTD 1710H 3HEP=
THACHHHHT XaMM4CH MArHuT MafiloH SHePruscHra na AKCHHYE,
MAarHHT MailZ0H 9HEPrHACHHHHr XaMmMacl e
SHepruscira aflnannum connp 6¥aaxn. Tedpan
HAeal KORTYpAR (#bHH aKTHB Kapmpianri R -
nunva, ToMmcon KOHTVDH xel arajaturan Ty
SKHl MarHnT Maillon sHeprusaapuun Gowka TV
afiaunmn coanp Gamaian. TeGpannuuiap ¢

raiauri yeyvi

BAKTAA KOHTYPra TallKH Kywaauuwt Oepliing
KOHZeHcaTopaarn Kygaammm tvumon { ragTaKaarn
Kyuaauum rymmwn U, = 72 2 E9 e i HOArR

i 544 - b o ; * R
Tenr OYaumm aosuw, anpn-

, 9 | 9 ; P

L= = 0. (13.3)

By udonann L ra 6yacax sa
!
Wy == ——p (13.4)
Y LC

Gearnaawmn kupareax, (13.3) mynocabar yfusars k¥pmi-
ra KeaaaH: ! ’
£ 1| wlg =t 35
.d_t:-{hqu_“ \]"‘)



BY'TEHI‘J]K] MaHHHT CYHMH

q =g, cos (o, + ¢) - (13.6)
Kpunmuaary Qynkuna 6faan. By tenraaMaan K§pHimii-
12, Kondencarop Konaamaiapudaeu sapad MUKGOPU apAOHILE
KoMyw: Gfjiuea Yseapadu (13.3- pacMaa TyTai SrpH UHSHE OIi-
W Tacsnpaanran). l(ou:u‘licu'ropnarﬂ Kydjanui sca

U = = % cos (ot + 5) = Uycos (st + ) (13D
L

Uhona Guaay amikaaunG, y Konaamagsapiarm 8apii MHKZ
Pira Mouan) pasnwna Jsrapan. Gyiuna jsea-

paaSaHﬁ::u,wiu;u TOK KYdu Xaat 2apsoris KoHYH
u:

=" = — wq,, sin (0t + 2) =

) (13.8)

| a

=/, cos (%f +-'o 45

= I
- yiinda 3
Aenax, ok wyan sapaa pa kyuannmnan §asa oY

‘;‘BPI\'_ Ruvia
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INGN g, ¢
X"‘\ AN -
XN/ 1 !
\ f h ./
S\ '
- 13.4- paod- goHTYPAD
, pacat. AUKH a-
= Ogopuarn sdonanapran k¥punad T.\’P“‘é' ) "CTOE?I(‘I"U
BADSA, Ky WAL BA TOK KYSHIGHNT S’Sml‘"m,l,,, ey anmk
MM coqp GYanan, By wacroramn kORTYPHECE o teyaait e
Tacu g L, yiuar gueiisarn (13.4) ud; wyaa P
Adnan, Telpanue Oaapg yayn gylingard &
panu oaapg YHYR K) 13.9)
Aup: (1s.
T - ’._- Az 1—_—(:-
o pann

) . ! urt
By tenraana Tancon popaysact 10 iop

nap
o annts :
2- 8§, Cyuynuan sa suxGypnit 7e6p KouT}P AV
. : wnea? Louryp YO
Ounnurn naparpagaarn myaoxasaiap ; arat *“0"9 K
Thin axrun gapuagk R noara  1eHr 0-‘l'_ gkl
¥puuan . Acanaa xap xawgaf pead KO
333



h

auKKa sra Oyaaau. Olyuunr yuyn pean KOHTYp/la KOHAGHCATOP- -
WHHT paspsyllaHuml NPOLECCHAA 3JEKTP Malilon  sHeprusci:
HHHT (JakaT OHpP KHCMH MarHUT Mafilon sueprusicira aflzana,
KOJITaH KHCMH  9Ca aKTHB. KapWHJIHKAAQ OKOYJAb HCCHK/JANIH
cudaruia axpanué yukaan. XyUuu WyHHHCACK, KOlJAeHeaTop:
HHHT KaiiTa 3apaanaHiiinaa MarduT Maillon  SHoPrHsCHmir
OHP KHCMH 9JEKTP Maiilon sueprusgcura aiianaily, Koarad
KUCMI aKTHB KapLIIHKAA HCCHKANK Suepruscura afaanaun
Jlesak, pean KOHTYpAArd spkuH redpaninaap eyiysun 6yaap
9Kan, CYHYBUH TeOPAaHMINAD TEHIIAMACHHE NOCHI  KHIHW

g .
YUYH CHFUMAArn KyuJauim Ty Uc= %, raJrakaart

KYUJAHHUL TYUIHLIR L = L B'\ AKTHB KapILHHKLarH KyH:

JAHULL TY LHUIN U,‘, =Rl =R :?; HUAT (HFHICUICHHEY  HOATd
_ TRHLAAWITHPHIL Kepal{, ABHHE
+R"" 0 %q:(’). (13.10)

By renraukuu L ra 6)‘.13.\1“3 Ba Ryfinaary Gearnaawaas golis
LananaMua;

9

R
¢ oL
Harmxaza (13.10) renranx KyfiEaarg Kypuunwra xexaiun:

2, {
dl.-] , 21‘.4 b olg = 0. (13.11)
By TEHIJIAMAHHHT eUMH

9 =Qu.& c0s (vl -+ 9) (1313
kypuinwaa 6yaamn, By epra © — cf
re0pasuwaap vacroracu 63an6, yuunr Kui

IACKTPOMASHUT
{4TH

S 1 l‘_
0=y wy —:,- - ‘ I—(

(13.13)

ra Tenr 6yaamm, Bymnaw c¥nysun teGpamumaap 9acToOTACHS
HHHI KHIIMATH® KOHTYPHMHT akTHA Kapwmanwrn R Kamafiran
capu XycycHit reGpammminap wacroracu o, ra akEnaammo
6opann, neraR XyJjocara Kenamus, R=0 Gyarauna sca o ==y
6Vau6 xoaanu, Kongencaropaars Kyusanni
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— Bt
U=122¢ " cos (of + o) =

-t
=U,,e cos (of + ¢) (13.14)
Ba KOHTYpJlary TOK KyuH

I =w0gne cos (ot 4o +4)  {18:15)
Bonanap opraau tonuaaxn, Oxuprn nponana

‘2; <V
O¥aanm, suun pean kourypaa (R=%0) Tox sa KoHaeHcaTopaard

Kywnanmw dasa Gyimua o gan karrapok Kuimarra GapR Kl

7

Jdanu.

| Pean xourypaa xongencatop konaawadapuALry SEPTE
MKA0p i BaKTra GORIK pasuia yaraprumit xapaKTep-

z’xjun;;: $yuruisnanr  rpadrra l3.-i-p'ac;\1,w TUCBAIPJ!(.I!‘FI;;:;'

B2/ apuanr BakTra Gorinkak rpapuKagpH YaM -
% 3 . : '
Yxmaw 65,

yeaH cynyBult gAes-

Quovia, eduysun TeGpannmaapuy, Xyc s
THOMATIT u‘(l]):llllllll.lﬂprl‘lll Xa, r;\“'Huul- apaxact ol
Kute avcapuhsur dexpemestu ’

o (13.16)
= | A AT
qit+1T) : STy a,

) ) K
Onnan xupacrepnanaau.  TeGpawmiu KOE'T-VPW:::; acaauett
YHRET acaqnrn GiTaH XapakTepaanai, KowtyP an Kyinaart
A CUNNUMIIT AQTUPHPMHR ACKpeMEnTH on

Mynocabar acocnan Ooraaucan:
3 1031 ac 91 JRUEART T
(13.17)
Q= — ral
: ert?

s ik

TeGpaniy aMuanTyagen & MapTd ,\—u_\mﬂﬂ‘:ﬂl/'v‘ycyﬂuwmmr
0

Ion m‘rp:umumup C

BaKT nunaa couup :
arraliK

AOPAP G MK ACKPEMENTHTA TeeKapy K
, 1 2
Ne=x- jalAs g REEE
oy §
Iyvumire yuyn (13.17) wn gyfingars i (13.15)

MYMKHH:
Q =N, I



leHecaTop  Komaasanap
K MaKcHMaJ Kuiimarti e
TYp Kanuwaauk skynpox reGpaunuira yir
PHIHE ACANNTH WYHIAANK I0KOPH Oyaau,
Mac TeGpaHIAAp  MABKYIL GYARII  yuyH ROM
TYBHE KY4H AaBpuil pasnuina Ysrapysull A
Kepax. By mafiGa KONTYDHMNT AKTHD _\munm
He]

1 KOMIeNCANHAIA0 'r\'pmun TV thaiian -rpo
HUHT Heprusicn aoumuil cakaanaan, Dy sca, ya
eGpaHKILIADINAT cyHMacanrira cabutun 6§48
5 ijwe;mnumm.ltaptm, onaria, MamOypuit Te(panii
aan,
¥OJAAd KOHTYP SJACMeHTIAAPHAATH K\unmmm TYWs
HEHEANCH Hoara smac ((13.10) wugdonara H
AWKH Y3rapysuan saAeKTp WpUIVauDN KyH & ,,C08
NI KepaK, fAbR:

L;ﬁg-\-R -=-q= & mCOs .

) THTAAMEHIHT eunMn MaROYpHit TeGpaunnsapany ke
i, ¥ gydunary kYpuiimra sra:

‘ g = Qg €OS (0l — V), (13.2
y = _é.—l——-_' (13.21
s el R*+(»L—:(-:)
wy =2 (13.39)
s z—ml.

CEE%‘::I‘QQPMT“ KYUaaumunn  yonum yuys  (13.20) o

U =22 cos (ot —9) = U,, cos (wf —}),
OyHAa

Up=P=—ba_ (3.

V2]
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a - T

L
(18. 20) mas saxr OYfida GupnLYE TapTHOMN XOCHIA OJCAK,
KOHTYPJAATH TOK KYMHHI TONray Gyramua;

I = — g, sin (et — §) = £ cos (w‘l' — q;—}--;),_ ‘
Oyuaa

I-ﬂ: = 0y == ___.6_".'___—_- (]3.2‘)

- rpRit
8- §. Kyiaumm sa ToKmapiumur pesonaucs, MaxOyp!
TeOpanBL A pH XOCHA KHIHI

MausGy puit TeGpanuunap connp G{nagrran KO*“"YE‘:;IH;:;
ACHCATOD onuAMIAPHAATH KyulaHRIIHNED aMMﬂ'ﬂf;r A Kilic
T U, sa rontypaan VTa@rras 10K Ky HHIUT aM“f}f l,l)xl‘xumuqn,
Marn /. (13, 23) sa (18, 24) ||¢)ona.ﬂap—’la“_‘_;;‘m
MaGypuil - reOpaRHWAApHR BysRyATa KeAMIBACLEL oo q s
OPUTYBYL Gyummsr vacroracira  Goramk. AR gy HECTOs
ROUTY DI vy MaxkOyp sTyBdN 3. ©. K, HRHD ""29 ca Kyuita-
HMad Kuiisagra spiinaxi. ¥ ") " 6 ma}lﬂﬂj‘:
fancn a6, wy 9cal pesoRaRl uaf"”TcToT e ‘5"“11/
! pesananen sagTirgary pesoHalc ‘:)a A yy itLarit -
p unapaverpaapu (8, L, aap) OP

{ Guaan Gopaanran: : (13.25)
w,, = _'. —_ cTor
v=F eI XY cuit 48
Hevax, pesonsne wacrora, yAyMaH, l(oIlT.\'Pmuﬂ, KB Kapm“
i o ki i
Tacy V- } 2 pan guung, Jlexn xoHTyPH
I
AP Lowanuagng karra GYaca (Gow- U/ﬂ‘
y

: c K .
L ogimd aflTranaa j—;}— ganaa-

KHuig GFACH); PeSoRanc yacrord
XYCYcufl  yqacrora e, ra WyHuegns
Aunpor 6Faaay, Bynaaw  ramgapt
¢ iy itkpoy Oy ardu wourypaap yays
U. wunr o ra Gorangasx rpagned  &p
(13.5- pacurs kapanr)pa  pesonamc:
AUCH MakcHMyM Gaganapol, Ba $TEHR
Yuaupoy 6fanr, )
FOK Kysumusr ayMuanryaa guisma—"
T MagcHMyMra - spuunun Yy




(13. 24) HdoxaHHHr MaXpaXKH MHHHMYMra HHTH/IHUIH/IOSHM,
By aca

<

1
ol — ;a =20
Gyaramjgarina amajra OMajaH. [yuunr yuyn xourypiaa Tog
De30HARCH toaup OVAHIUH yuyH Mamﬁyp ATYBYN 3, 10, K. HHHT
HACTOTACH KOHTYpPHHHI Xycycufi wacroracuHra TeHr OyaHWH
J0SHM, Jierad XyJjlocara KeyiaMus,

Wy = e = wg (13.26)

-
~|

18.8- pacmaa axkTus Kapupaury typausa 6yara
Jap yayn L, HRAT © ra GOrAMKAurEER HpOIa
mmgapmmr rPapuKAApH TaCBHPIANTAN.

HAH, peall KOHTYpPAa CYHMAac 3JeKTpoM
JAPHH XOCH/ KH/IHIN Yeyan OHAau Tammuiaiiil

KOHTYP~
it PYHK-

reGpanym=
7-pacuaa

YU 5JIEKTPO//IH 3JeKTPOH Jamua épramuaa cl reOpaHuil-
JADKH XOCHH KHAYBYH Ba aasnaqu eeneparop el aTaiayByH
GVPIIMAHUHT  COANAJAWTAPHATAHN  CXeMacH racpupianrai.
iaarak (L) Ba l\uu,‘neuuwp\(,i reGpaHuLL KOUTY DIt TAUIESD
sragunap. b rantag L' rag P4 RMIrS
=ra, Wynur yuys LC MIATRAL
TYpHAA YarapyBuau s Byura Mog
PABHILAA aHOX TOKH V. cpaas
Uil TORHBHT Varapuum LO A TeOpa-
WHIIAAPTE MOHAHA papn yayi,
KOHTYPAArH TeOpaniu. Bi numn aneA
DATAPRACHHIHT SHEPIHACIILL MATHE
DABHIIAA ROMAeHcaums LG Ty ( LC KoM
vpaa cymrmac SAeKTpPOMA KHaum
P =
! ~
{ : / = \\
i Co
N 2
- =
‘; 1 L




MyMKiH, T
. Teopai
(L Ba C) un l;rotl‘"[tl:llgap T U W
P wymki B fﬂlula Tapaad oy iyJn GHApaM"eTpMp“
Tokuap Xocu K‘m?’m)]’:.!}maan I0KOPH  4acToTalll ayﬂ yarapT-
18 Xau dofnans 3rapysuau
ATAHHAA .

4-§. Vore
§. Varapysuan Tox XaKuia TyuryHua

Sanxk
. KHpAaR Vraé
yarapug - iR AR
TypRI ALY IHHE KYUH BaKT 3 5
10puTYBYY l'{\l::”'yy..n\}ill. Macanan )TOI\' ?\;:\:6 eun anenth
VUI Jappuit pasumnga r:;pmomm Koa};”‘”mr e
yHra acocar,

AU
Konyn Gyiinma § & = Gn0S gk ((13.27)
Raplunanx ysrapea (13. 8
JIH & ) 1o. O
KAQH JTYBYH TOK KWHHP}?::‘L.“gifml\;fuﬁara yaaurai
) MaTi
= &
— == 173
y = Sf cos of = [, cos i (13.28)
1Ganiur K
JIHHMAH.) .
paa oepis
3K
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P aBBAJTH KHAMATHHH Ba HYHAJHUINHNE  OJIHUIN
BagT yunaagg. Jaspun, omatna, T Xapdu

A1) HDANK BaKTAArH TeGpaHuuLIap COHH -—u
H ODMKIGK uaerora (w) gasp Omaan Kyitnzar

LN he (
vV = T - E‘:' : {
Mgrnuun acocHit KAaTTAMHK — Y3rapynuan TORHHAT
ypace (/) anp. By xarramuk Yarapysuan tox sra 6
MyMRHH Gyiran magenvast ounii xmiimarnuy ndoaal
MOHHK KOHYH OVitnua V3rapalrran Tokenur
Jard aMoIaTyARAapR TeHr Gyaanu, andarra
| gapaunr). Canoaraa gyAaanuiaxuran Tog yuyn I

8, ,Xap OGHp Aasp MOGafBHIUIA TOK V'3 HiHa MIIHHEH

MapTa’ ysrapripant. Jlemax, canoaTiarn Tox (xyi
YIIUMI3E HOLIATHAGANTAH TOK Xam) | cexvna
Yraanmnuw 100 mapra Y3raprapani,
Nuppup acocnit KaTTAARK TOk dasacn (wf) i, Yarapy
HaH TOKHHHT OHN KROMATAZPH HOAASH taaweivan KH
(amnantyna) raga GParaw maTeppasia o
pu6 rypaan, [Mynnne yaya yarapysgan rorinr
(XaKuUKREA) gufvarn cymymsacwaan  holga o
MOXHFTHHU TYMIVAIIN Vays yap KEriai toxin
VTULIH SRAPACHAAA HCCHEANRK MBELOPUNIENID 42
gk, Meenkans sugaopn toxumur  ACwasnr
= aMac. Yarapysuaw ToR Gup MEaaMinia ol
EORAPR. H¥nanwmila Jrramia XaMm pecHi K ooiposa
CANaK, Yarapysuan. Tox Oupop R opuminithion  STOARS
A eCRYINUa, §F BeCHKARE MuKROPT aspataéirai 6710, X
AR KapuBnRKAey | ocexyra panowivia Yarapunc ToK S
PAHLA XaM Q HOCHRANK MAKAOpU Gmpaica, O
HCCHRANR TABCUPH, whaH sPdesTuarur Onp xio,
cdara reaamua. Idvanar ygyn farapsac 1on
PYBRAR TOKHUHT shdexrin mvdwwe xaparepal
K ROHYH GFAnun Yavapynuan toxpuur shdertin Ky

UHHF aMOTRTYAQ KnfMars Opaay gy fuaamnas Oor anran
. Im.s’—,l._é;ﬁﬁn‘”/l

Narap_\'auag TOK Samupura yaauran, cnomar O 69aral
KOHACHCATOP €RH RMAAYKRTUBANMN L Oyarau ragtanibnr Kaf
ity Kasaait 6Vaaau?
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V3rapyBuH 3/eKTP Ba MArHHT MailoHJaap BYHVAra KeJTipii-
ca, Oy Maiigonaapuunr ysrapuuntapn 14.1- pacyaariies gaso-
Huur Gomka coxaaapuiaa  Xam
Takpopsawaai. Jlaspnit paBuig-
Aa ysrapysun Oy 3/1@KTPOMArHut
M IHIHT Tap IHH 94K~
2 araJann.
1 WyH-
HKYARP
1HYCOH-
.2- pac)
GyHaa

14.2- pacy.

TacBHpaall

TYNKHE 1Y HKKH TEKHCAMK KOCHHIMIIE | a XocHa
oyaran uns3uy G6yiaac Taprasamry Cunycol i OupH
SJIEKTP MAiIOH KyUJaHTaHARK BeKTOpH £ HUHr, nkicinuncy sca
MACHUT MAilA0H KywlaHranauk sexropn A wunr repannuiaa-
punn ndoranaiinm.

Makesesn nasapusienra acocan, SIEKTPOS TYAKRN-

HHHP GHPOP MYXHTAA TEPKAAHIN TeIAUTH Wy My NIl I 3JeKTP
Ba MArHHT Xycycustaapura Gorany 6910, yi (iivaTi
Kyluaarn MynocaGar 6uaan anukaadan;

1

P = ———, (14.12)

¥ Mot )
Bagyymaa MyXHTHHUT MACHHT CHUPANPY DY@ Ba Jan-
EKTPHK CHHCAHPyBuawaury = Oupra teul Llyunnr yayn
BaKyyMla SACKTPOMArHNT TLAKHHIaPHHUT Tapia. 1 Teaaurn
= — (14.13)

¥ et
MyHocaGar Gunan mbopasauazs. By ndopuan Guhraasunl

(14.12) i Kyfnaarn KPpuuiiuaa S MyMKIi:

U= —. (14.14)
Vit
Hemak, SACKTPOMATHHT  TYAKHHHEMHT  MYNHTIa Tapraias
TE3JHIH BAKYYMAArn TeSNHTHAAQH ) P& MapTa KUYIK,
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daexTpoms V.
Mﬂmomml»)?\_;;gl:g TYJIKHH OHJaH GHPrajiikiaa SJIeKTPOMarsuT
i Bup.v““;_ \-“(\:‘;[).1011411 KaTTaJnK—3Heprusa XaM rapxadia-
Smexsp Mal ii)u 3 Aari JMeKTPOMArHHT MAafjoH SHEprascu
fevanr sa ,“_mmuepm_ncmumr suuanrn ((3.23) opuyiais
hopmysara T MailloH 3HEPrUSACHHHHT SHUINTH ((12.59)
) Kapanr) NHEMHARCHIZAH nHGopaT:

(14.15)

'Iu=w.+w"=_T

duexTp

- OMAr & ",
”’“-"‘dllmnuj:ll ll.un ‘Maunouna sjieKTp Ba MarHNT MaiiA0nAap SHep-
ST SHYKAGDH Xap GHp MoMenTAd GupAai oyaanm,

I w, = W,
4 VHITHD ” » - A {1
VHUHD y4yH (l}la) “q)o.'la K)’]‘{H,'lal'u‘la CJH.’HILUH MYMENH?

w = Qwu=:.’w..=e,-,ef’=lld.“‘l'lz (14.16)

VaE E =y i A

Heran xyJaocara g C2%
Aerai x, ra Kenamps, By sca, 3 pap0aTH

a4 (14.16) ngo-

14.17)

. w =y sep E-H (5 oy
‘-. 1:un§uu:\:1 éaura umkon Gepaan, Arap (14‘”) "q)(,)‘;?,,, ;:',lf,""
SNIKAANYRUN 3AeKTpOMazRUT MAROOH SHEP sqgcurute BEIEHS
3.1fI(TP°"'

(14,12) w & Lol
whona Gunan anugnanysiil cpna OMPTHIK 103
g OKIMHHHIP

UHE reaaurnra KynafiTuprac, Gupank BaNT
111::‘"3,\‘ Ipusadrran smeprisyn, SHHN 3"?3-[ i TN
XupaKTepaafiauran garraatsitlt S0
! gi.uu.m h.n;‘:l”‘ (14.18)
S =w = £
by |1|§‘\\1 I
y JONANH BeXTOp K¥ 1A
KTOP KVPURALLLA (14.19)
R l[-_‘ﬂ] et A EY D

. 3 . 2 xle" v i’
wescanaa s Myminn, £ sa # a8p ysapo o Luyn;m TMacy
Gyaraurury yuyn, Gy pexpopaapiisl nch"Tl,,uunaru 5 Bew.
SICKTPOMITHIT THAMRHHID rapigaani "'ﬂ.)“ 20 e i
ropIAp, & BEKTOpHN: Hana-IToluTIn® m?K‘lD[{K,naHan(. UV HKY
yunnre Moy (14.18) mpoga Ouast >
fuipe, 1 ord GyIrad Xa-
" {h o : : v
HueOuitang ussapusicra ac it “lilir&yﬁ):a
paKaTAINYBNM MaTepHa  maccard XA i )H
J—aict sysocaGar opiaan npoassa

ra

peprif,
ocat, 9 ;:-a 6y
Py
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- Mmafiaon Mamkya Oyarau  dascuunt GH
Macca TYFpH Redann. ¥ X0uad SJNCKTPOM
SUBHH 9JCRTPONMATHNT  TVIKH

PaH MaTepHAMEHI- XapakaTy 100 KapaMor
TAQHYBYM MATEPHH SCX HMOYALCTA  5ra OFIMUH

CKTPOMAriUT Mafiaon pakyyvaa npi\,.nae'rmk
KYYMAAFH Te3AHrH € SAH), YHUNT HMOYALCH —0 =

r 6faaam. By KatTamMk sjekipomarint Maiaon

HHE anganrk Aedudann. Macca sy may.nLera ara
MATePHS, ¥8 AYAMARTH TYCHKAADTa L‘mun Ky Ul GHAaH
KuaAMwy kepai. Xawukaran, 1900 (u /106eaes
gmagum TRRPHOAIAD EPYFAHK CuCiMNig QEK-

TPOMATHHT TYARKMHAAPHM TapKarui ba galya
~ KHAR Yoy aaapi .

-

IRANK (L) Ba cursm (C) aau ndopsr  roGpanmm
[T H ROHAGHCATOPHI TRWKM Munlu yapmdau6 698
Onaan SERKEPEM yasear (14.3- pacs ), 10K poMAr-
AHHILAAD, ABHN SACKTD Ba Mm.t.u EL Sepriss
Gup-Gupira afaanumaapn cop o . Bynasi
, OX8TAA GEPX TRGPANBUI KOHTY il  aTaaaan B
aueprnaumn- HEXOATAS 03 BHCMIUTINS Kot ¢ nrpoduiss
paszona NEKTPOMATHAT TIAKUN ond: ATHAR v, XAs
TaH, ROHTVpAAra sSEepriannue dup 1vpao ai TYpra
NEAAPICLG Yarapysaan sackrp uat o o RO A0~
DJACTHHEAAAPH OPACHIATIE Wy e Ll cuparyits
i Bd Komuamaaap Gpadk Spaardn. Wyior savi saeks
HD TRAKME WeKAn  AfHaamiuis, snba o icncaTop
HERATaph Onaan serapgasuran i) naong (ApRaan
(14.3- pacmaa KouAeHCATOPHINT Do 11 UHKTRAEE

143 pacu,



‘ LI - r J‘_'__
'ﬂ% a'umim TACBAPAAHLAN).
U 09u @pumﬁ seanca, AbHE By-
) vaitaon mmypmx xap-
UG sicadica, ma&ypwhr TR
y;m _MYNMKI, ACraH xyjocara keaa-
AREUL - KOHTYPRIHAY tenpanum ,'
JAca, SACKTP MATMONIEHE {arapui

.mna G¥noan. By sca marnnrosaen-

haiian comp Gf.namxrau \HOpM -
HEHRBN Oprapara cabad G6faa-
Mangil JANKTD MafL0R SHEPrHS-
Madilion suepruscira  aftrawany Ba
figaoka sAeRTPOMATHIT MalilOHEH TapKa-
#, flemar, Tebpaynn KONTYPHHANT XaBpH
ICH, KONTYP  JACPIUACHINIr  HIYHUaTHE
CRIpOMarniey Thasty cndatn i TapRaaan,
HIIN ROHTYPHAATH NMTASKTHUANK Ba cuPHM KM=
grpaliripu aosun (uyism T=2s" LC), Aeran
nb\

3

{ Jutran hnukpasprs-acuenannd. Gepk ved-
puuu 19 4-a pacw) drrpain  xviluxscn Kermas I
i[fﬁnﬂllli‘ RONASRCETOR naacTolsazapa apa- !
Keurafunput, ranvar VpHErs xonleleaTap miac-
EOUpAARITUPY R GNP SPaMmifte CHN oJAaiIn K
N ERATH ARG N - Bl HHAYSTHLINE RIS S

[AENNREE!

N - . - — @



KaMaALl, STCKTPOMATHAT TYAKHHIHAT TapKaJlHiii yqyﬂ'noaulu
Gyaran coxa sca opramm.  TeGpamuumt  4acTOTACHHH (v ~T)

AHALA OPTTHPHIL MaKcaAnAa Koutyphu 14.4 g pacmnary waka-
ra geatHpuur MyMrnH. HuXost konaencatop niactuuKkanapiui
Oyrynaai oau6 ramaam Mymrun (14.4- 2 paca). Arap Gouias-
iy xomaraa (14.4- a pacy) Gepk TeGpaniil KORTYPHIA JASKTP
Mall10H (asOHHHT haKaT KOHAGHCATOP NJAACTIHKAIAPH OPALH-
Fii1aril coXacuaa myzaccamaawras Oyvca, cVHITH - X0JaaTaa
(14.4- 2 pacw) ounk TeGpamuw KOHTYpH aTpodiaarn hasOHHHE
Gapua coxacuiaa Mapxyanup. 14.4-2 pacmaa racsupriauran
o4ilg TeGpanuir KoutypHiarn K KauuThe  yJacaxk, YTKAaruy
6VilIab sapsaIapHANT XapaKkatH (SBLHE 3ASKTP TOKH) BYKY-
ra gesaay. By Tok Tydaiian sarunt mafizon symyara Keaagy,
¥ YIOPMAaBHit 37IeKTp MAIORHR BYKYAra KeATHpain Ba X0Ka3o,

Fepu T2 1apuia
p KVaaaniaran
HUI KOHTYpI ¥

T Lﬁﬂﬂ-

. 0aén 3Tl
= DC=

14.5- pacu, e
Y4lapHHH  YroHnawmTupnd  chepa KANTG ITRPAR
(14.5- pacmra Kapaur). Ieprunnr 6y gypai jutipg
7opu (BIGPATOP — TeOpainiiiapil wpyoun xe-
. MAKIHP) Re6 atananu. BuGphropmrius 1eTaa0
V3rapysuan TOK ManGauian (HEAYKTof ORGPIpPOR NOTERs
wianaap HapKu BYRYAra KeAryuda 3ap Horenua-
Aap (apgi erapanua 1OKOpH GYarani: 1o KRS
KHCMII Opannruia yugyi woa Gepub ( ) IpHMHT
HRKATa KueMiay yaailgn. Bulp: KN Onp
neda Mapra Kaitra sapsananrat c¥nr Ted; ; Ynub
KOTazH, YVHKH BrGpaTop 3ap: eprua

SASKTPOMATHUT TYAKNHER HYDAAETRPMILLD HA KOVAL ICCHR-
JurHra cappaanaii. Kefmn giavgro;
apaaaaliin Ba Xapadn TaKpop.
DASKTPOMATHUT TYIKENAAPHE Kafia Kital ‘ SpaTap-
AaR Gupop NMacoda yIoKANKILT g
sorarop (P) xyHmnazn, Peaouarop wiGparopra §suaul Ky
pHaAMaA OYING, sSaerTpoMaruw? tRaKnumunr {srapyouan Yaflgos
HII TALCHPHAA YHAA WHAYKUAOR yars x Hari
JRANA PEIOHATOPHUAT YUKVH OPAARIHAA MATLID VURY ap ny-
YArE Kens, 3MeRTPOMArHuT TVIKNRAAp Kaltd wiannadrrals
AUTHAAH faAoaar Gepagu.

1an

RAGY.1 Kitavau: 4-=p

OK

Ly i
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Fepu suextpoMaruut TYAKHHAAPHUAT KaiTHIIM, CHHILIN,
ull'rcpl_bcpeulumuu, JH(PAKUHACH Ba MOJsPH3AUHACHHH TeK-
WHpuo, onrtikainnr Gapya KOHYHJIapHHH 3JCKTROMAaTHHT Tia-
Kunaapra Kivam MyMKHEIITHEE aHHKIa. Tepu raxipnba-
JAapic acocuaa  aUNKJIAKPAH SMEKTPOMArHHT TYJAKHHIAPHIHT
Tapiamnu resanru 3- 108 m/fe ra, spunm EpypanK TESIHIHIA TEHL
O¥au0 unkan, By natmwka Makesens HagapHsICHHHHT TV'FPUJIH-
PHHD Taciigaaan, yynkn Makesenn HasapHacira acocat, S/eK=
TpoNaruuT TiaKuNIap EpyraMK TesaurHaa TapKasaHuId JIOSHM
S, Fepu taspuGanapuna XOCH  KHAHHral 3JEKTPOMArHiT
'l‘.\’.'llx;.ilh.l.cI\”“Hv_- YaCTOTANAPH 108 I, sbHI Ty.‘ll(HH Y3yHAURIa-

pit (A= Oup Hewa Merpra renr an. KefnHIAMME (1906

H. JleGeaes Yayuanra 6 mm (y: 5-]0“’ I'u) 6yﬂl‘al{
13T I_‘:”;.“ll.'lup]]" XOCIT RN HMI\'OHHH;) qt‘pa-
VA& Knunk  BnGpartop scaan. KeflHHPOK (1922 i)
arosesa — Apkajsena jOKOpH 4acTOTAMH a.'le'l\gPO'ﬂaFé ’
SRUNASPHE BYKYATa KeaTHpuy yCyanHd a6 SR 2
Hoyaynanr 0,1 My (v =3.1012 ') 6§wiral 9/1eKTPOMAL=

a1

HIIT 1 Haapei Noeua Kuaumra mysa@ar O,
:7“ s St 0% 10F T BT R g¢ p? i
A L T T T

e L N

L Faduomgnyunap

14.6- paca.
H ‘!P!(C"Q-‘IHKKal]a / :

. & 1 MYMEKHIL
O¥aray uuTepBAMATE  yacroranapra ST 6_\-1‘;“‘},"%"1‘]) Y8YH-
MNne a7 VU r Exy. iy =iy
SACRTPOMATHET TYARNBAAPHN wacroTadap ExyA MATHHT TY-

; - £ p e 3 SRTPO
ankaap OFfMa KiaccuduRanns Ko a'qualc-\“'ﬂ Kapanr).

KHILIAPUHAT CIERTPI 2e6 atapapn (14 raGHATH EXV .
TaKun WHTePHEANIAPHIRAT omMaAapH yaapHiT )
Tapuxn Gnaan GOFAMKAup,

VMAH, JNCKTPOMATHHT TVaKErap HoAAS
A

4-§. Paxnoanoxa :
opHATaH TAIKpI-

DaeRTPOMATIYT T\':l»l\'"n_ilup veTnaa oo g( 5 fii 7 mafina

Onaap wanaa SHEC KaTTa  axamggranelt — ‘nb STHANLILHD.
A, C. INonos TOMOMWIAAK panuoasokanusr KAl ar ysu Ba Oour
Kefnsaink pagioatora exemaaapi [TonosHH
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=
OIHMIAD TOMOHHAAH TAaKOMIJIAAWTHPHALN, 3a-
PanNoaNOKaHRHr cxemacu awuya mypaxkao. IUymunr
L PARHOKYPIIMANAPHIHT TYJIK CXeMacH Gnaan
acian $aKar paIHOTAKHRIAPIN TAPKATHIL BA YAAPIH
THITHART MOXUSATH OUaH. TannwaliIniK,
¥ Muxpodon  MemOpana-
1A% cura ToByHl  TVAKIHRAAPY
Tatenp  Kwamng rydalin
(14.7-pacnnarn  Muspodon
SaUMCUPNTa KAPAHE) YHAS-
ri KYMHD KVKYBIapHHHHE
TOBYID TVAKHHJIAPHTA MO-
HAHA PABHULTA 3HYIANTHIUE
coqup O6yadmi. Hambxana
Muxpodos " KAPUIHARTH

OH

i - Il?a BAa VHra MOC DABHIAA 3aHs
- . ERPAATH TOK KyTHHINT Y38
T47- pacy, FAPHINR- KYSaTEA501, Boms

aliTranda, MuKpoof samEupnaa  Tom) (! TUAKIEAS
HANL PABHULLA SASKTP HMuyAscaapn (Teipaniwuaapa)

- Refiaqie. Mageas wy TeGpamimiiapiin THpEa THULASE
Jlekin 6yaail macr wacroraan TeGpar UL PHIE 3P
B TAPKATYBYN anTeRuaAapun scal G6vaual v Ulymime

BT HACTOTAMN TeGpamIIRapri KoL a1 aTan Tl
KRG TepKaTam vevaraan (oiis na, By

I IOROPIT 9aCTOTSAN TeOpanninis il nicy Yacro-
1CTOTHAN

U DRI i Lol

aun)

P gca saTyeae (vaun wanap Re-
4P AT sacroraan tedpai i Kalya
: %ﬂamnpuéuuun a erRoI padiacKEg
IRYARUMLTEI Apoueccyan 501y cOpanm-
napaverpuni {amnawiyiz, o . (hasa)

Oy aosny GYaran Topym veSpininmn.n 1 HECTOTE=IS

MOC. paBumia favaprupuul Kepal.
- PACMAR AMTANTYAS WOAYARILIDICH 1) Tl

o

TODKATVASH KYPRIMa (pajacnepenuraininic: snr cogis
SYEMUCH TACBHPAAHTRIBYNAA OROpY 25CTOTA L T Gpainaag
(JAMNSTH TEREPATOD SPAIMILIA XOCWA Kl i (Foinepavaps
AT BETANT OPHELMIN Graal oazmirn JoG. LT agMua),

aa 1&8[}!1!‘ (T?ﬁi}ffm) pasRman osnanb-crainh Typhs

SN wapaficin BYZOUUTE. REAPAR. aHOZ- TORMHINIL 11y LA apH
A% g pacyna TaonupaNTan, Mugpodon #anicupiiis nVRyIrs
“Hedi Ay poacT dhctoTaan Tebpanumasp rparcdopa o) upRAAN



14.8- paew.

VH MERDO(ION samkupuaa OHpop  Tedpativil coxp Ovica
(9=6° pach), aMpamteT IVpAATR Kyaaaan yaM Gy TeG-
HIlpa MO pasniuga {Irapanp by Foa 0KopH dReToTagl
ADAHMUIARD AMUARTYARIAPUHUHD  TOSYI TEOpAMMiIapura
!l'&?srapamura caba6 bvaamu (14.9- 8 puov}, By mony -
anran 'l*qﬁpm_mm.uapuu QUTEHEA DPAGOTA SHeKTPONATHY
gmm:lp cudaTuaa TapKarain.
= SACKTPONArRUT TYAKIHAAD PARMONPIEMUAR  AUTEIACHAR
BIRGYPI TeGpannAapHIl BYIKYArE ReATHPAMN, Jlekiu pa-
ENCHPHEMITIE HTEHAACHIA GHD BAKTAR TYPAR DIOLHCTAN DA~
BMPAWH MOXYAAURANAULAR. | HyPARIMUIap  emd weaamn. By
VPhaRmmaap iALaR RepagAn PRAMOCTARIIAMIAT 1y pirauu-
KL wparin6 oama gepak. 14,8 pacwaa sur conda paino-
EEMHARIWAT cXeMacH Tacsupaauraw.  Byias anvenmauuanr
daran L, reOpaintm RoNTYpUHBED  Fadrorn L Giaan migyK-
Wil Goraauran. By sopTypaark  Varapyauak  kopsencarop C
I CHEHRIIE ¥AraPTHPHD, KOWTYPIIT i pa R paidoCTaImiLHsiI-
fIMr dafioracnra pesanine Noxaneia Ofuganran Kuoub cos-
Raaxy, Peaonane’ sonncacn Tvihafan KepaARKan paanaotasiiins
PAPKATVER TEOPANMIUAAD AMIANTY 1a0] KeCKIH 0PNl KT,
MU LY CTAVIOMN TIIRHEARDN WY HYANE KeATHPran Tebpapnim-
P GoIHiA- XEMMa TeOPAMIUIAL PIA yoTyn GVaax. Pesonane
Pl EPAGSIURR ARPSTID DANUraN TeOPITHW 1A ASTeRTOP>
i Te7ai10p BASHPACIIN EACKTPON Aamna EXyn ApumyT-

1 anox (9) Gakapaan. ,'.‘lcrmuo{:u Gup  ToMOHAAMA
QTRUBYBHEMALR Xyeyonsira sra. Lyl yayh feter-
TOPLAH MORVARUMAAZRIAN TeSPAURILIADHURT TOK #pUM aasp-
pitra oz G¥aray curaaasaprera Yram (14.9- 2 pacwy), ssun
CALCAIIAAZAYENE TOK fTamy, BY nydbcanuananyBay 10K ia-
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rpysKa Rapumiury R ra

Epramuia fnanTpaanagn: gerekTopaa

Aa (TOK APEM Adnpa
oprau ¥ : t\n\
aafia, I[l\m.m VHVE He
HUND aMILIHTYRACH Kam
BaKTAapAa (YT gpum
Ka R opxaau KeeM
Kaan i
an, H

KA OpKa-i T2

8HE O tH TacaM] oK
BVLI TeOpails 1 it a
ToKHHBEr (14 9- 0 cMra ir) ¥

210

o Oup AVnaauuaa ok T
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MOAYAsIHSAJIAHraH TeOpaHnuIapaan nacr vacroraian TteGpa-
Hmuaap axparu6 onunaxu. By mpoueccuu, oxataa, AeMOAYJIsA-
st neG xam araaanu, Harpyaka ypunna renedon éxya pamuo-
Kapuaft OYamwm Mymkwn, Arap parpyakagan  YTYBUH mact
YaCTOTAJNH TOK KyucHs Oyuca, yuir Kyuaiitupray éparammna Ky-
sanrnpuiaan. Kysafitupuiaray tox treopanuuiyiapn tedaedon-
HUUr MemGpaHacHin TeGpauMa Xapakarra KeATHPaxH, SbHH
TOBYI TYAKHHAAPH BYXRYAra KeJajin.

Pannoanokana TYJAKHH y3yuaHKIapu OGup newa Merpaan
Gup weua xKunoMerpraya OV/ran paauoryakunaapian doiiga-
aanuiaand. By tyaxumiapan waptan  pasuiuga  Kylinjaarnga
KJIaccHuKanns KRAHHAN:

1) yayu TyaKHnaap (> 1 kn);
2} ypra TyaKuanap (b =100 M +1 kM)
3) KHCHA TYWIKHAHJIAD (A = 10 a1+ 100 m);

4) yasrpagucka TYakERAap (&< 10 m).

Panuoryaknuaapunur 1':1p1<.a.'1\uum TYAKHNAZP Y3VHAHIHTa,
eavedura, Ep caprunuur QpH3uK XyCeycnniiiapura, niimnur
1 BA KYH &k Tynaiirnra 6orank. By caGadaapuunr k-
Kyéw Gnuan Goruuk. :
ur pVEAHK HypH OnjaaH
Gup gurmopaa  yastpabuuad-
VAR BA KATTA SHEPris-
SANAHrAR 3appavanap
sataau. Yaap Ep armoe-
ACHHHET  JOKOPH KaTiam-
1 HORAQUITHPAH, SHHE

" wacxrponeiitpad MOJIeKYJ18- 14.10- paca,

aapui mycOaT  HOHaapra sa '
} ufi snexrponnapra axparamt. Wynuur yave Xam armoce-
depannnr KON Kamiamaapn nonocdepa aeld atanamn (14,
10- pacn). YanTpakucka tVaKHHASD HOuOCHepanan Gemaqod
Yraan. Jesun ysynawkaapy 10—15 merpaan  karra  6farau
0 WHJBP YUyR lonocgepa xyaun schepnk kysry» Baghgaci-
ai Gokapramuex O%aamn. Mywuar yaya & 10 M GYuvan pa-
auordakppaap nonochepanan wsa Ep cnprinaan  Oup  meva
mapranal gafinunn rydgafian Ep utapuian srunbd yra oJrap
sian, Kynaysim Ky sypaaunus tabespiaar HOH A Tyi-
ARPNra Kaparania  anuda gyaanpox. Tymaa pexomGunaums,
e Mychar nonaapun Mandull saekrpoynap Gunauw Kaiira-
aan Gnpukiun rydaiay nouochepanuir NACTKA KaTaaMaapu-
JArH HORUSAUMA HUXOAT japakana kamainh Keruiuy MYMKHH.
Howaaunmunnr gaiimarn Kyéunogne Epian y3oKanrira, sbum

Man
M AH
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i rymgmmap Ep .cuprit Gusan  Tahenpaawnd)
| MacToTad TOKAApHI BYRYIra Keatupass. By aca Tg'll;mls
HP GHD KICMH 3KOV.1D HeCHKHTHra  cap(aaniyl
T PATHOTY KM SHepruacHHNAT KaMafinira cadal G
- Bueprusiire Oy xamaiiou Ep cupruonur Guamk Xycycns
pHra. GOPANK IKAH. Payiorfagunaap y3 48 arn TVCH
By xoancanu Ionos 1897 fmiita kenaaan paaue
pumu‘ gafiTimnaa kysarean, By xonuca acocngd, wul
TYAKENAAD EpAaMHAa (BRIOXATH  ACMAHPHIL TOTI
TYPTa WORHIE MtAail pajuoitokans  2el aTaaal
OKAMHOE KypHAML {6y Rypramani pazuoAOKaTe
tap Aeb aranann) r\.lmm TapRATYRYI Da KAGYd KWAY
XaMAR OOBCRT TOMOH TAPKATHITAN
BA KafTray MOMEHTAAPH OPRANIIL1ar
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