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C¥3 bBOLIH

Yoy gyanaama Ysbexkncron Oau# Ba maxcyc ypria Tablinm
BAasHPJMITH TOMOHHAAaH Taciukaanrag jgactyp xamaa THATI nusr
SHepreTHKa, CaHpaT sHepretHkacu (akyabTeTJapHia Kyl HHANAD
rasoMuga VKHO Kenunaétran jexkundnap acocuia sipaTHARH-

DAeKTPOTEXHUKAAa BYXyAra KeJa€Tran MyaMMOJapHi HXKO-
6Mit XaJ 3THII yuyH SHCHAAH-sIHTH MatepHasiapup nuniad uHxa-
pHill, my OuJaH OHPra MaBxyn MarepHajjaap XoccatapHiad ysayk-
CH3 TakoMHAIamTHpHO OOpHII Ba YJAapPHUHT CHMATHHN SXUIHIAM
kepak OyJjanu. Dy sca HIH TeXHOJOIHS 4COFHAATH OKOpH cHpAT-
JH 3JEKTDPOTEXHHKA MartepHajgapy ulIab YHKapyBuUM KOPXOHa-
JNAPHH JKyda Te3 PpHBOXJAHTHDHIIHE  Tako30 3Ttaiun. Kyliwirau
mMakcajara aMa/JHil paBHIAA EHAAIMHII YY4yH KYAJaUUIHIIE MYM-
KuH Oyarad MaTepHayiapHuHr KEUMEBHH, QH3MK Ba MeXaHHK XOC-
canapHHy YYKYyp TaJkHMH 3Ta Gunuul xepak. Dyuna ¢aH Ba TexHm-
Kaja IPHUILUJATAH IOTYKJAaD, OJHHraH MabayMOTdapHu Tajabanap-
ra arpodangya €pHTHO 6epuun 3apyp. 3aMOHaBHIl 2JeKTPOTEXHEKa-
Jda KVJaJaHunajMrad MaTepHadiapHu Talkdk 5THLI Ba IOKOpHIA
KaWg 3THJATAH MaKcaijapra spHUIHII YUyH <«DJEKTPOTEXHHKA Ma-
TepradaNapi» KypcH YKHTHAARH.

«DNeRTPOTeXHHKA MaTepuannapHs kurtobu tajabanapHu mas-
Kyp t¢haHra OHE MabAyMOTHap, MaTePHAANAPHUHT 3/EKTPOTEXHH-
Kajard YpHH XaMmja YJapHHHr aMajja gxyanaHunumug Ounan Ta-
HUIITAPA LK. o

Kuro6 XaxMHHHHT Y€KJaHIaHJMIH 1y Kypc OVinua Oapua ma-
TepHaJJapHH yNra KUPHTHII HMKOHHHH Gepmanu. Maskyp yxys
kyanaaMacd y30exk THAWAA GHpuUHUKM 0Op Yol STHAAETTaHaury ca-
Gaban, yEH 6ab3M KaMuuamkaapaad xouu ne6 Gyamanan. Uly
Gouc KHTOG TYFpUCHIArH (UKpP-MyJOXasalapUHH OGHIAMPran yKys-
ypaapra MyalJu@aap y¥3 MUHHATIOPYHAUKJIADHHAK H3XO0p 3Talnnap,



KUPHIL

Xosupra nafitaa — Gas B& TeXHHMKa pHBOXKJANraH, TeXHOJOrHK
apaéunap TakoMHjjawran OuHp BAKTAA 3JEKTPOTEXHHKA XaM dH-
ra Gockuunapra erapmnﬁ TYPJIH XHJAAATH MaTepuanjap Huuliad
qukapuiMokaa Ba Yanamrupuamoxia. Hmnal wuugapunaérrad
3/IeKTPOTeXHHKA MaTCPUANNAPIANHT SNFY X0ccajapra sra Typuaa-
pH Xyn Mugpopza rtadépaauMorma. Slurm Typharg maTepHansap-
HH APATULITE YIADHHHT ¢du3uK, KHUMERHIT BA MeXanik XOCC&JI&;)E’E-
HH YyKYp VPraHHW OPKasH 3PHIIHAMOKJA.

DIerTPOTeXHiKa YCKYHAJAPHNH JoftHganan, HIIal unKapyuu ea
TEKIHPHINAA MyTAXacCHe TYDPJAH-TYMall Xoccara ara Oinran anex-
TPOTEXHUKA MaTepHaasapm Guaan Tyxwawapn By matepmannap
SJAEKTD MAalIHHACH Ba KHX03J4apuna Kv3artujgajHuran 3JeKrpomar-
HUT XapaéHHAa HIOITHPOK 3TaAH. ‘)Jlemp(}’remma MaTepuasniapH-
A2l MaDLAyM 1apaxana snextp, MEXAHNK BA MATHUT xoccanap Ta-
JNad aTHIAIH. |

DAekTPOTeXHHKa Martepuajaapu (Gaumna VKypdHnap bTHIO-
PHTA KYHHAAFMAAD XABOJA 3THJIaAH Ba YPrasgjand: 3JaeKTpoTex-
HHUKA Marepuannapunp yprauun Ba TeXKMUpHIN acocaapH; y.Jaap-
HHAT XOccadapu Ba Ty3naumu; Mya#nn xoccanapd opKajam mare-
pHAMIADHY HNEKTPOTCXIUKANA NIAATRUINIL aMHKIaUl BA amanui
MHXATAAN KYazaaul,

DJNIEKTPOTEXNHKA MaTeplaanapy acocan 4 Typra — VYTKasruy,
JH3NEKTPIK, APHM PTKASTHN Da Marnur MH']U])I[&JIJlrl]}III"a 6ynnHa-
JH. DASKTP CTauUHANAPMAA HuNG yiIKapuaran  9JAeKTp TOKHHH
XaBO Ba- Kafedlh oPKamy y3arysuy yaarrudgrap Onjan HeTenMOod-
upapra erkasul GepHIUfa YTKRABY LU MATCPIANAD. HIIIATHIAAH.
By MaTepHaIap Karrta saACKTp YrcasyBuanaikka sra cop meras-
napgaH Tahépaanain, Arap Martepluanuunr KapuAnTH Katra G¥-
Jyy Tasal 3THACA, Y XOAnA MeTannap apajalMacHia nbopar
KOTHIIMAJMaDAAH @ounanammamr

Maoaguuon marepuanaap &xi jivaekTpHKAap anmnapar Ba yc-
Kynanapira JEKTP TOKH OKUMUNI HCKIAl! YYYH HIIAATHIATAHR ca-
6abmu, yrap XKyna KaTTa SJeKTp KapluniuKkka 5ra GV Wape.
llnaner-wpnmap cucba"rma MYMA  XaM KV Typjaary opramnny Ba
AHOPTaHNK MaTepuaniap gymammam«t by marepuanaap ras, cys
0K BAa KATTHK arperart xonataa OYaumu MyMKHIH.

fipuM YTkasruusiap Y3UHHHD 3JEKTP YTKA3yBUAHJHInM KHXATU-



pan Yreasrid CH4H IHSNGKTPHKIAD OpACHid wotinaumran 6¥and,
sawouaRuil TEXHHKAAA weHT Kyananunaaw, MarepHaniapia fpuM
VTKa3YBUAHANK XOCCanaph, Kynunua, taliép maxcyaor oJHiu mnai-
THLA XOCHA KHJIMHAIH,

Maruutay saekTpoTexnuka acfo0-yexkyHaNapHia Marnit OxH-
MHifyy XOCHJ K/ EKH VTKa3Hll MaKCaania MarHHT MaTepid.d-
Aapu Kyananuaani. By matepmangapian MablyMm Aapajkaia Mar-
npT xoccanapu Tanab  THAALH. Dy Xycycuar TeMHp ERi VHIUT
Typay  (HEReNIH, KOOaabTIH Ba XOK430) KOTHUIMAJapHia Mas-
WY IRED.

S IeKTPOTEXHUK AT DPHBOKJIAHHIUN 3EKTPOTEXHHKA MaTep:-
apnapura Oorang OYaub, y ¥3 HasbarTHia siHTH Xoccajpy MatTepi-
AnFap MWIA0 UHKHIN KeDAaKJMIHHH Tagoso »TaiH. Xoccanapu gAx-
[ianraH, HCCHKKA YHAAMJM H3OJANMA Ba MArHUT MarepHaliapid
KEGaK XAXMIH, el Ba HXUaM 3JEKTp Maulua Ba anmapatia-
DREM SpATHNI nMkonpnun  Gepain. Okopu ull TeMmueparypacira
ara Giuran sHUH TYPLATH AMOJMEKTPHKIAD ABHALHA, paKeTa TeXHi-
racu pBa OOIIKA coxagapia HULIaTHIMOKAA.

Churru nafitaa kynaad nwaad uypkapunaérrail SurHAan-saur
CHRTETHE MATeDRAJJaD XaJK XYMAJHTHHHOT TypJy coXanapiid,
WVMAANan, JeKTPOTeXHAKAAa Kesr MHKEcHa KYNaaHuIMOKAAE.

B{aaskax HILHeHep-3JeKTPIK Yuyl 3JeKTPOTeXHHKA MATepla.l-
NapHHy UyKyp Yprauym garra amannil axaMmmarra sra, OJeKTpo-
poxuka ac0o8-yOKYHATADHAR TAKOMHIIANTHPRUINE puuiad yaKa-
pusadTran 3amouanuil MaTepuaNIapcas TacaBByp STHII KA,



1-6yanm ILH3JIEKTPHKJAP

1-606. UIJNEKTPHKJIAAPHHHI KYTBJAHMUIK

1.1, Ddackrp mMalkloHHAArW NHINEKTPHK

JH3NeKTPUKHHBT MyXUM XycycHstraapujan GupH, YHHHT Tall-
KR 2JeKTp Maif0Hu rtabcupiia xyrOaawunuiip, Kyrbaanum ne-
ranfta AHJNEKTPHKAA 3JEKTp Mail/loMH TabLCHPIAa 3apsiJiadran
3appavagapiuunr (asosnit xoframysiunn YaraprHpdm XoJgaTtd Ty-
WYHHJAAAH. DACKTP Mailjom Tobepuaa GUAral JHIEKTPHK BKKH
BeKTOp KUHMAaT — sJiekrp Mallpon kywnaurananrn (E) sa xyr6-
AaHrangaik (P) Ounnan ngopavananst, dacwrp malinon gyuiadrad-
JINTH 3apsaaadran KueM 6xn sappavagapiuunr anexkrtp Mafacuu-
nary tabeHp Kyunust ndopanaiian, dackrp maiilon KyuJaanranaui-
TH BeKTOpHHMIr [I¥Hanuuiu  cndariia HCM  HYKTaBHHE 3apsi-
HHHT MycOar Kyd ypsHry fiynanuuy xadysa KHJIHHTAH.

DnekTpocTaTikanuHr acocufi xouyun (Kymgonm gomywu)ra aco-
CaH OHp XHICAH AUMCKTPHKHUNT OUpop-OHp MYXHUTAA Koil1ail-
rad Ba Gup-Oupuaan 2 wmacodana GVaras MKKH HYKTAaBMH 3a2pSin
(9., @.)  opacijlary Mexanuk TabCHp Kydn KyliHnaryua asiikJaa-
nany (1- pacm):

Fom_Qu4s H (1.1)

]
£p-e dn RY

6ynna R — nykrasuft aapsusapiun TYTAWTHPYBYH uH3NK #yBald-

muaary OMpJANK BEXTOPH, M; &, — UHCONT] T,;maﬂg{'rpux CHHTLHPYB=~
10~ ‘ —12 4

YaHJIHK, &g— 3JEKTp HOHMHHACH (eo ~ — % -—8,854-10 d)/M).
SO T

¢ KAAMaTIM HYKTaBWi sapsaunar R wmacodana ByKynra keqaTH-

panuran saexkrp MaiaoH kyuaanrauynrn KyJaon KouyHHra acoca

Kyiinaaruua udopanananm;

E=—2X__ B/ (1.2)

g, £ 42 RY

Mrrn scem komnaMma (3jeKTpoj) Jap opacura yarapMmac ka-
annank (/1) jparm ausAexTPuK KoRaamTupuica, Oy AUIIEKTPHK-
HBBI' HCTAJral HYKTacHAAIH 3JeKTp MaiflAOHMHHHT KYYJaHraHJHIH
Yarapmac 6yaub, y gyfinaarnua anHKJ}adaiM:

U



Gyuna U/ — saccn xonsmamasap
opacupara Kyuwianuw, B.

Arap HYKH Ba T4liKH paju-
yerapu ry, rp Oyaran Konsnama-
Jap OpacHra IHIEKTPHK 2KOH-
JELITAPHIACA Ba  LHJHHADHK
KOHICHCATOp BYXKYATa  KeJTH-
puasica, VK Hynaaumy O6ydnad x 1. pacw.
wacoamary  3JeKTp MaHLoH
KyuJaHTQHJINTH Kyfnparnia —

AHHKIaHALH oO-®

e o-® 60O o

e R CRCRCRONCORO

Kvr6aauranaug €xku KyrOuna- @_@ O-® O-®
£

g wHTeHcHBAurn (P)  aue- ]
JEKTPHKHHHT  TallKH  SJIEKTD
M2 [OHH TaBCUPU OCTHAA KYTO- 9. pacy. Dnextp Maiiiony TabcApHAA
JATHIMHEA H(})OI.L&JI&f/’I,H.I/I. Tau- KyTOMaHTan NM3JACKTPUKAA 3apanjap-
Ki 3JeKTp MaijoHu O6yamara-  HAHT KOfialiyRd,
HHAA AUINEKTPHKIAD XaXMHAA-
[H 3appauyanap 3JeKTp MOMEHTHTa 3ra Gynmaitnun. YyHkH au-
NEKTPUK XAMMHULATH MOJEKy1a 3apaliapiHHinT anreGpanK HUFHH-
A#cH HOJAra Tedwt GYy/iand, s’bHu Myc6ar Ba Maubuii 3apamgapHuHT
OFUpPNUK Mapkasnapw (dasa xuxarian GHp-OHpUra MOC KeJald.
Tamwkn s/ekTp Mailonn TabCupupa ANUSJIEKTPHK MOJeKysnala-
pu TapTubaH Koflawamk  (2-pacm). Byuna AU3ACKTPHKHHHT
snextp MoMenTn (X P — nussextpux Gapua KyrGJaHran MOMEHT-
JaPHHHHT TEOMETPHK HHFHHIRCH) HOJLAH papx guranu. Kyrb-
JAHTFARIHE AU3JeKTPHKHHHT MabiyM OHp HYKTacH y4yHn 3JEKTp
MailioH KYUIanTauaurura TYFpH NpomopluoHan Oyianu:

P=1r,¢, E, (1.5)

Gynna Ry — NMINMEKTPHK  KaOYNYaniuK; kog, — abcomol
OHBACKTDHK KAOVJIUaHauK,
TR ythaannm Mofysan KyHuparnua udoranananu:

[P] =os Kajm:. (L6

Bv udopanas, KyrOJadraijUKHEHT  JH3JEKTpHKAArK GorJaHrau
3apAANAPHHARD CHPT 3UUTHTHIA TEHIVIHTH KeJHO HHKALH.
IOxopuaa keatupuiaran -P Ba E sekTop KaTTaJKjiapiaH Tau-
«apu, SAEKTp CIVINHI EKH 3JIEKTP HIUIYKUHA BEKTOD KATTAJHIN
(AM KHPHTHJAAAH. DAEKTp CHIDKHLI €Ki JICKTP HHAYKIUSA AHIJIEK-
TpRKuENT Bepuaran HyKTacHAa 3JEKTp MalJOHH KY4JaHTaHJHIH
" pekTopuunur FAeKTp gonMuiicnra KynadTMaca - Guian . 1y, HyKTa

¢

/



Gyupa U — sccr gomiamanap
opacupars Kywnanum, B. £, -

Arap HYKH Ba TalikKH pajaH-
yerapu ry, ro OYuaran gonsiama-
Jap OpacHra IHNEeKTPUK HOH-
JEOITHpHJACA  Ba  UHJIHHADHK
KOHNEHCATOp BYXKYAra  KeJTH-
puaca, Yx Bynaaauwy 6ynaab x I- pacu,
macodanardy  3JIeKTp MaHIOH
KYy4JTAHTAHAUTH KvilHjaruqa

AHHKJIAHALH @’@ @‘@
E.——————U——r-;_. (1 4) SO CEORS,
xn 1600 60 O

Kvr6nanrannng €xu Kyrbia- @—@ @‘@ @-@
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gt wHTeHcuBauru  (P)  awna- -
JeKTPHKHEHT  TallIKH  3JEKTp
Ma{i{OHH TabCHPH OCTHAA KYTO- 9. pacy. Diextp Maiiionn TabcHpuia
gasumpEn ndonanainy. Tam-  gyrGranran AWsNeRTPHKAa 3apaanap-
Ku 2JeKTp MaHioHu 6yamara- — HHHL KOAIaUIyBH.
HHA2 JU3JEKTPHKIAD XaXKMHujia-
[H 3appayanap 3JeKTp MOMEHTHTa 3ra 6ynmainu. Hyskn an-
ANEKTPUK XA:KMHMIATH MOJIEKy/1a 3apaiiapiHUAT anre0pauk AUFUH-
jdcil HOJra TeHr Gynany, sbEH MycGar Ba MaH(Oui 3apsljapHUHT
OFHpJANK MapKasaapn (asa xuxarian OHp-OMpHra MOC Ke/IalH.
Tawky 2JeKTp MAaloOHN TabCHPHLA JAHIJEKTPIK MOJCKyjana-
pu TapTubam koinamaan (2-pacm). Byuna AM3AEKTPUKHHHT
/eKTp MOMeHTH (2P — aussexTpux Oapua KyTOJaHran MOMEHT-
JlapHEUHT TEOMETPHK HHPHHARCH) HOJAAH dapg Kuaagn. Kyr6-
JAHTAMINE AUSJEKTPHKHHHD Mabiaym Oup Hygracu ydyH SJEKTP
Mafiiod KYUJIaHTaHJINTHTa TYFPH TPONOPUHOHAN OyJaiu:

P=r,e, F, (1.5)

Gyuna s — AMAMEKTPHK  KaOynyaHmHk; kRyey, — abcomol
OU3AEKTPHK KadyJauaHauK.
ByrGaannm MoAyau Kyhuaaruua wuonanasany:

[P] == o5 Ka/M“ (L6

Sy udonanad, KyrOlauraHJHKHANT JH3JIEKTPHKAATN 6oryaHran
3apAAJMaPUHANT CHPT 3HUWJIATUTA TEHTJIHTH KeJub unKamu.
IOxopuna reatupuiran P Ba E Bekrop KaTTajnknapiad rTall-
Kapu, SJAEKTp CHIKHII €KH JIeKTP HIIYKIHS BEKTOp KATTAJATH
{AM KHPHTHJIAAH. DAEKTD CHIKHUI €KH JCKTDP HUAYKILUs AHSJIEK-
tpukunHr Gepuaran HYKTacuaa 3JeKTp MalJOHH KY4/J1aHraHJHIyu
| peKTOPUHIHL HCKTD AORMHUHCHrA KynaWTMacn OHian . [y. HYKTa

/



KyTOanull BeKTOPHHHMHI reoMeTpHK Hurunzucuaan nbopar 6Gynia-
piti Qs
De=e¢ E+ P. | (1.7)

SJM{T;) CHJIZKMII Ba 3JEKTp Mal/IJJ.OH KyfmaHraHmm opacnaa
Kyinaarnya GOFJaHHIl MaBXKyA:

D=c, ¢ F, (1.8)

CVyrrra uKKH (opMyna TagxKoCNaHHO, AHINEKTPHK CHHEIEHDYB-
YAHIHNK Ba RUBNEKTPHK I{aﬁyﬂtIaHJIIIK opacijary GOrJaHHm TOld-
nama: ‘ ‘

=1k,

Yméy dopmynanay MabayMky, Gapua MOLIAJAPHHEI IHAJEKTDHE
CHHIIHPYBUAaHMAMIH OHpran iokopu 6yaub., dakar Banyym yuye
ks =0 Ba, 6unobapun, & =1 6yiann.

I{)}gopma kaka sTunnmmmua, KyrbaaHMin a7eKTp ManfOHU Tab-
cupiia Oyaram JUOACKTPHUKIA coxup OYyaanurad kapaéuaaplian
xHcoOnanub, Oynaa sapaa mabaym ByHaaumra sra  Gyaamn, by
XKapaéH OyTyH DHONEKTPHK xaxXMu OVfinga xysartusafn Ba sapsi-
Jap KonnaMma fIKMHUAa TVaanniuy OuJaaH. nasom 3tain, Konaama
AKMHHAA KOHJAWIraH AHSJIEKTPHKAA HUFUIATAH 3apALJAapHUNT MILO-
pacu KonJaamajapiarg 8/eKTp MalizoHu HimopacHra rteckapm G-
aul, MycOaT HIIOpaad KonjaaMa SKHHHAA KOHJIArag NHJIEKTPHK-
na mMandui sapag sa Manduft Hmopanuw Komaama SKHHHIaru -
anexTpHKAa 9ca Myclar zapsin tymnanaam (3- pacm, a) Hlynusr
YUYH XaMm . 6y Kapaéy gyrbéaaruus ne6 arananu. Arap AH3IEKTPIK
BNEKTP MalIOHHAGH TAWIKAPHIra YMKAPH/ICA, 3apsijap Y3HRUHI
acq XosnaTHra Ka#raun, , o

Hxkn Mertann gonaama opacura JUIJEKTPHK xkofiaawiTHpnd,
KOHIEHCATOp XOCHA KHauw myminu, Koupencatop komnamanapu-
lard  SpKuK  3apaaaap AnrumjucHnn ¢ Gnaan Gearnjacax, y

JSOJ:UI&:
g C U Kn, (1.9)
— — S
===z l M ?Hﬂiq”i g |
& [FF+FFF7F %] 9s g "»;ﬂ v | ~}_fT
u, 21 - 3 e
B it % ra ! ! ’
i T3+ 5) {]_1
: : roT e r;
; LA
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3- pacwm, METaJI.n r\onnaua.nap opacura moﬂnammpmnan ADARERTREAK  3SKTD
MaRLoHH TabCHPEAA GVATaRBLa 3apPALIADHBHC TAKCHMIANBWY (u) sa MypakksG
AMSNEKTPHKAA coaup Oyiajmrad xyrOnapmm cxemach (6).



Gyura C — xounencaropauur curimu, ®; U — gonnencatop gom-
Jamacura Oepujiran Kyuwiadumm, B, ,

Arap xomnaManap OpacuAary AHSJIEKTPHK YPHUHH BaKyyM OH-
JaH aIMaluTHpUJACA, KOHJAEHCATOplar: sapsj Mugaopw (+) Kom-
NaManapia HUFHATAH 3apaf  MHUKAOpE (¢,) Ouaan AHIAEKTPHE
KyrOaanum sapamd (¢;) fAurnHpucuian ubopar Oyuianu: c

q=qo+fh- ‘ (110)

KonpencaTopHuHr CHFMMHHH Ba JM3JEKTPHK KHIMATHHW aHHK-
nafguras ngona OusnexTpux curefupysuarauxdup, (1.10) udoxa

éppravuia ExcGHA IHBJEKTPHK CHHTIUPYBUAHAMK &,  aHUKJIA-
HaLU:

e, =L 9T 14 % (L1
do f) [

Opatna, BHCOUHA AHIJCKTPHK CHHIIHDYBUAHAUK KYMJIaCHIATH
anclufl cy3r TymnpuO KOJANUPHAANN Ba €, JIHIJIEKTPHK CHHICLHAPYB-
gansux ael IopHTHAAIN. - |

DulekTp MahgoHmfa  KORJAINraH  AU3JIEKTPUKHRHT cudary
YHUHT KyTOsanui mobaffHAjaa aHHKJIAHAJMTaH [H3JEKTPHK CHHI-
AMpYBYAHJMrR KufiMard Ouiaan ndonanananu. Husnektpug gyt
JaHUU XYCYCHATHHHHT KHBUK TOMOHH, VHHHT CHFHM KUAMATHHY
- udoranamngaanp. Arap BaKyyMJAH KOHAEHCATOp KOIJaMaJiapura
gyunaunm Oepcak, vy  3apsaagadaiu. By sapan gHiMata KydJja-
HuIU GUpJUrura, KoHjJeHcatop VJaYaMura, Komjlama 034 Ba yaAap
opacunars macodara GoraHg OYyaanu. KoumneHcaTtop CHFHMH C,
udoracu épramusa aHWKIaHAIH, | .

KongeucaTop KomjaManapu YpHHHHM YsrapTupMarad xo/fa Ba-
KYYMHH [OH3JEKTPHK OWiad aJfMamTHPHJICA, AHJEKTPHKIA KyTO-
Janu conup GVanamu. Kommama ros3acura sIKMH XOina yHra xapa-
Ma-xapiin HUIOpasd 3apsn naigo 6ynanu sa HaTHXKALa KomjiaMma-
IaTH MabayMm MuKIODIArd sapsaanu Hefirpannaian. Dywuur xuco-
fura xomsmaMamanjaru 3apsi MHKAOPH Mabaym xuiimar [Alg
ra Kynafpmu MYMKOH, HAaTHXKAQa KOHIEHCATOD CHFHMp KYHHIATH-
qa udonanadaiy: | .

3 ¥ A
C= i’.é%.ﬁ. >C,.

By cnpumaapuuir Gup-Gupura mucbatu (CiC, =€) marepuasn-
HEHF JU3ACKTPHK CHHTAHPYVBUARJIHTMHHE OWIAMPaAN.

KonnencatopHUHT CHFUMY AHIJNEKTPUKHHHI MaTepuaura, Me-
TaJJ KOIIAMAJAPHHHHT TeOMETPHK YJ4aMy Ba YJAapHHHI IHaKjia-
pura Goraukaup. VIxTHéprft mwaka pa yayaMra ara 3/eKTPoAJapHH
pakyymaa moftnamrupcak, Co CHFUMJM KOHJeHcartop Xocun GY-
Aanm. . DAeKTPOASIAp OpacHra AHSJEKTPHK CHHIAUDPYBUYAHJHIH &,
ra Texr G¥arag QH3JICKTPHK KHPHTCAK, VY X0JAa KOHIAEHCATOP
CHFIMH OpPTajH:

C=Br'COO
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Hemar, GepHiran HIaka Ba  TeOMeTpUK Yauamra sra Gyaram
KOHJEHCATODHUHT CHFHMH JHMJIEKTPHKHHHI €, KHAMaTHra TyrpH
IPOMOPHHOHAJ JHUD. :

Konnama 1ozanapn S Ba AH3IEKTPHTHHHHT KaJHHAMTK # ra
TeHr OyJraH sicCH KOHAEHCATOp CHFHMH KyHnaarvua aHuxJaHanu:

. (1.12)

Arap xKOHAeHCATOp LHMJAHHIPHK WAKAIN (KODJAama pajHycaapw
Iy, Ty, YSYHJHIH () 6yaca, y XoJana:

2nl 5,66 . 10-11¢/
Coeey Ll o = (1.13)
in=2 © Iln -2
Iy | r

Bup-6upura napasanen  xofnawran cuM, xaGeab Ba X0Kaso-
Japja conumTHpMa cuFuM (¢) jan doijananunann:
.a—-lg b/M.

Kyunannwy U, curumu € ra renr Gyaras KOHIeHCATOPAATH
3JEKTp MaHIon sHeprusicu:

3——;-CU“ xK | (1.14)
€KM KYBBAaTHHHT XaXM OMpAHrujaruy xuiiMarn:
3 =% EL : cr B4 /M0 (1.15)

Arap OH3NEKTPHKHHME 1,  KHIIMATH Kalua kdiia  Oyaca, yH-
Aall ACaJIad KOUJCHCaTop citrnmMn myna ogopit 6yaaan, WMy ca-
Oaduii, KomAeHCATOD nnAal nuRapuIan ¢, guiiMarn loxopn Gya-
FaH  DH3JeKTPUK oJii Makciiry Mysodingmp. Carumi kam 6y-
JHLIN YUYH, IOKOPH KYWIHILILAN Bl okopn Ty kabeab nz3o-
JIGIEHS MATepPHANUUHHE & KHIMATH KHUNK KAINO oJaunaiu.

#3AeKTPHR CHETAUPYBUAHALIKUNNEY S0P KIUMK KUIMATR Baky-
YyM yuyd Terumuin 6yaud, yupa e, =1 Oynamur.  nsnexrpakaap
(ras, CyiOK, KaTTHK arperaT XOJATIHIN) wiijla 90T KMUHK JH3JeK-
TPHK CHHTIAMPYBYEHJUK &) razjaapia OyanG.  yHUHr KulMmaru
ozarnary wapout (Myxur  temueparypacn 20°C, xaBo GochmH
760 MM. cHM. YCT., XaBOHHHT HHCOHT waMutry 65%) yuyn 1,0006 ra
tenr. Kosran 6apuya H3OJAsIIHOH MaTepHanaap yuyyH &, kHiiMaTu
OGupaan OKOpHAMP. 1-3Kaasajia Typail arperat  XOJaTAarH AHe
NEKTPUKAAPHUHT HHCOMH AH3AEKTPHK CHUIALBPYBUAHJNL KlUfiMar-
JIapl KeJTHPHJTaH,

tu



I-% 848 auxn.

Typas RuSNEKTPHKAAPHUMT HYP CUHAHPHI KYPCATKHuM (7] B3 HHCOWGH

AM3AEKTPUK CHATAUPYBUAHJNTH ¢, KUHMATIapw

Huztes rprr 3}':5;5;‘; n n’ 3,
Kym6cu3 OQusnexmpuraap
[eaun (He) ra3CcUMOH 1,000035 1,00007 1,000072
Boxopon (H,) 1,00014 1,00028 1,00027
Kucaopon (Oy) 1,00027 1,00054 1,00055
A307 (Ny) £,00030 1,00060 1,00060
Srunen (CoH) 1,00085 1,00130 1,00138
Terpagopu (CClY) CYIOK 1,46 2,13 2,24
Bedson (Cy4iHg) 1,560 2,25 2,23
Toayon (CyHg) 1,50 2,25 2,24
Hapagun KaTTHE 1,44 2,14 l 2,2
[Toaucrnpon 1,55 2,40 2,6
Oamnuryrypr 1,92 3,69 2,8
Camoc 2,40 l 5,76 I 5,7
KymGau (za3, cyrox sa uonau} xpacmansaap
Amyinax (NH.) rascuMon 1,00018 1,00037 1,00072
Xaopodopm (CHCIy) 1,446 2,09 5,1
Louoxaopienson CYIOK 1,523 2,33 10,1
Cys (1,0) 1,333 1.78 81
Harprit xmopu (NaCl)|  garrug 1,54 2,37 6,0
Pyitua 2,7 7.3 110 |

1.2. Kyréau Ba KyTGCH3 [H3AEKTPHKAAp

Ilusnexrpuraap, acocat, KyT6au Ba KyTocuz Typidpra Oyddua
nn. Merasras mopmanusr moJiekysianapu sappayanapias  (aTom
€KH aTOM TYpyXJaapH, uonnaphau) ubopar 6yJuo, VJAADHUHT  Xxap
Ovpr MychaT €xu MaH@HI 27eKTp 3apsiura sraiup. By sapsaanap
OpacHiars ¥3apo TOPTHIUMIN KYYH KHCMHHHI  MEXaHHK MycTax-
KamJuruan udopanainan. Typan Xun MogranapHHUHT MOJCKyJada-
pujark sapsaiapHuHr GascBui  KOHIAIIYBH  Xap XHJ OVJHUIR
MYMKHH. Arap mojexynanapHUHr Gapda myc6ar sa maubui sa-
pannapiuy Outra yMyMmMHH Mauduii Ba Outra ymyMmuil mycfat 3a-
psL OusiaH ajJMalITHPCAK. MOC paBuUiZa MycGaT Ba Mauduil 3apsaa-
JapHHHT OFUPJMK MapKas/japifa XOHKawran Maskyp sapsuiap
(asona Oup-OGupara MOC TYWHUIE KM MOC TYLIMACJHIH MYMKHH.
®azosuil Gup-GHpura MOC TyWIran 3apsafap Kyr6cus MogekyJara
sra Gyarauu cababuau, 6yHRafl MoJekysaanapran TalikHa TONATaH
Kicumnap kyrocis scticmaap pefiunaut. Mekunu xoana mogexyaa
TAIOKY 3ACKTy MAHAOHH TABCHP HTMArad X0JaTia Xam 3 aJekTp
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MOMEHTH HOsgan ¢apkan 6VanG, 1unoa Xocua Kuarauy cababam,
MOJeKyJda KyTOau xucobaanaiu Ba yjaap acoCHja TallKHg Tenramg
AHCMAap Kyroau oxucmanp el atadani.

Mogexry/aHuEr 3JIeKTp MOMEHTR KYHWZArnua aHuKJIaHall:

moe=gl, K- (1.16)

6yraa ¢ — MoJexynaHHHr KaMu Myc6ar (éxu yHra con muxaTt-
LaH TeEr ByJaras mxamy Mchb}m ekt 3apanu, Ka, ¢ — munoa
eNKacu, M,

Kyr6au Mmojexyaanuur saexktp momenrtu 107°" Ka-wm atpodu-
Jna, KyrOCH3 MoOJeKyJaaHHkn aca (=0 (y.nralm cababan n=0
6yaaan. |

JKHCMHHHET 37IeKTP XOCCACHAAH KaTbhH HA3ap, VHUHT KYTOJuJH-
TM MOJEKYJaHHHr KHMEBHH TYS3HNUINH opKxasu anugaasagn, CHm-
MeTpHH MapKasn 6§aramaa CHMMCTPHK pasHuLta KOfJAran MO-
Jexyaajgap KyTOCH3, HOCIMMETPHK paBHILA KOMIAIUraH MOJeKy-
Jaanap aca Kyr6au 6ysmann. bup atoman modexynanap (He, Ne, Kr,
Xe) Ba HKKM atoMn roMmcokyrOan Gornaudmun (I, Cly Ba xosa-
30) Mosekynanaap kyrGeusaup, tlon  Goraannuuim monckyaanap
Ky10an COriaBHIIAp KATOPHIa KHPAAL. ¥YIVIeBOJOpORIH MOALA-
aap aca gyr6ensanp. Macasan, KyrGens Goraamunan Mogaanapra
napadun, LEPe3ITy, NoImponned, noJAn3006yTHICH, LOJHCTHPOI,
ackano, HedTan nsoasiua Moftn Ba Nowasosap, gyrGanaapura
5Ca NOJAHBHHWJAXJOPILL, 1UEMN0J03a Ra  YHHHI  M&axcyaoTaapH,
penondopmanbgerng Ba Gomkajaap KHpagH.

Husnekrpux Kyrbaanmmuungr acochit typaapn. JnsaexTpuxia
Ky3aTuiaajuray gyrljaaniini acocan HKKH Typra: 3JekTp Mainonu
TaBCHPHAA KYHa Te3 cojlip Oynajnuran (3/1eKTpOH-HOH) Ba CEKHH
yeuO xamzaa ceknu macasauran (penaxcauMs) KyTéaanMmaapra
6yannany. bupnnun typararn gyrGaandi Kyia Tes YTHIIH HaTH-
Macuna ZHPICKTPHKRA JCKEp sueprnscH capdaauMaiizi, HKKHH-
4H TYPLATACHAA »ca& KY104avuKml acra-cexun coanp 6yaub,. nusiex-
TRHK KUBGHNG DaTHMRACI wueprist caphaanai.

Konaencarop CUruMu B KolwenearTopaa  Aurnaran sapsn -
EXTPAKAA coamp O¥nannran gyrGaamui mapwwmpmm V3ujia
ake TTHEPARM. JIMOACKTPHRAAPUNUT DKOIRAACHT MHSMACH O }ae,m,
6 pa xypcatuaran 6yand, Gymua {/ — gywramim Maubau; C., g

narg  curuM Ba aapsy C, ¢ — HJICKTPON-HON, 11TIO0J-
peJia RCALNM, HOH-peJaKeais, s).noh"rpr)n-p@ﬂalc('mum, MHTpauus,
Va-yaunan (fcnm*z‘*an) RyTOAamnmaapniune cUruM Ba 3apsau, - —
0%0p1Aa KABR 3THATAH IQyTGJmIIMlII Mexannam.napwm COYILITaH
SHEpriAra MOC apWLUIHKIap; ? — NSOJAMHA  KapPIUITITHTH,

Saertpon gyrbaduuur  (@s C4)  atoM &k uomaap 3JaeKTpPOH
KOOWFHHYRT CHJUKHINM Ba  3Mammu XHcobura coanp 63and, 6y

TYPAATH I\YTGJI&HHHJ karra Teaankua (10 0" CCK) Keuaau pa Kufi-
MaT KHXaTHAAH CPYFIHIHIHT CHHIUPIIL KYPCATKIM KBaADaTUra
(n*} tenramp. Byumai xyTOraHMm Gapua JHIJCKTPHKAADIA Kysa-
THAUG, VIEPHHHT ATOMAAPHAATH BJIEKTPOIIAD mMychar 3IJeKTPOL
TOMOH crjkuian., Kyrlan O¥nmaran cyiox XOaaTjparn Ba KaTTHK
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JNICKTPHKAAPAA  KYTOJaHB CyCT
KeuHO, &, guimarn 22,5 arpodupa
Gyiaad,  DJexTpoH  Kyrbaasunmaa
WICKTP CH/LKHIM (/s) Mafiilon Kyu-
Jaurauaury (£) ra Moc papuiiga ys-
rapaju, WIYHHHT YYYH XaM &, Kyy-
JaHranaukxa Ooraur OVamanzu (4-
pacM). €, HHHF TeMmieparypara Ka-
pab ysrapuiig AHCMHHED 10y TeM-
nepatypanard suuaurura Gorang {5-
pacM), xuCM KU3JHPWITAHAA 3HYJH-
rH KaMasiiu, OHHODAapHH, XamM Gup-
JHTHAACH aTOM COHM Kamahubd, xytod-
JAHULI CyCasili; #HCM KATTHE XO-
JartAan CyloR x0narra yTraiuga 3uy-
JMEH KaMasii, HaTisaia KyTomaauym

br - T
i
] 6f

/

f 2

4- pacm, KyT6cHs  musaexTpuk
BJEKTP  CH/DKHINH Ba JAH3NEK-

TPHK CHHIUMPYBYARAHTHHHHET

DACKTP MaBAoH KY9JaHragaury-

ra Goraukaura.

XaM KeCKHH Cycasfd. DACKTPOH KyTGJaHWUIAA SJeKTP SHEpruscu
caplh Oynmaiian. Byeaadl gyrGaanum sedTh MoiJapusa (OK-
HOJHRCTHPOA, NOJHSTHIECH

TOM), KavTHK MojLanap — napaduy,

Ba OCIIKAJLAPAa Ky3aTHJAaau.

Honau Kyrbaeruw (L., ¢,) KpucTaun faHXKapaJd KaTTHK
EKucMmaapia Oyw OGOFJaHrad HOHJIAD CH/UKHEIY HATHXACHAA pyH

Gepaan. Modau gyr6iasum QJNCKTPOH KyTrOJAaHumra

KYUWIHPOK Keuald Ba &, HHHUT

guivarn 55-30  opanvrnga S
Gyaanm. Hou juuam mxuxar- 4

AaH 3JEKTpoHiaH Karra 6y e |

Aub, KyTO/anunl Te3/ 1Ty 9ca, T
GKCHHYA, nacr Oynaxm {t=
=~ 07" ¢). Bynpa & KuiMa-
T# 4acTroTara OOFJIHK 3Mac.

Houw gyr6nanumupga sdaekrp 46
CHJKHID MaHLOH KyYJaHrap- -

2 A

BucHaran

ancn E ra, s gpiiMara  3ca 5- pacM, Kyr6ens pmsnekTpux {mapagun)
Masxyp KyudaHranJuKkKa GOF-  2uonesTpuK CHHCARDYBYAHAMTHHHHL TeM-
aupyg Oynmaitain {(4- pacm). neparypara GORIMKJNIH,

Femneparypa gyTapuiuumn 46
Guaan KpueTadd - nadmapa- - £,
Dary (Oowjap Opacwaarn Ma-

e
il

coa opragd. Hatixana opa- 44
JIHKAATH TOPTHIIK KYyYyl [as

Caadn Ba HOH KYyTOJaHumu = | ;

Kyvyasi, aAbHd  HOHAH au- 42
SJdeKTpHKAApAA Macadsiat,

cmoga, Gab3w  TypRarm co- .,
noaiapaa ¢ KHHEMats  jcub
Gopaau (6- pacm)., - (

4 : : _~ 6-pacw, Mow xpucranmm
How gyrOnanuniiga suep- LHONEXTPHK

¢

W W 120

Tus Hepou  Ky3aTHAMaNAHN,  neparypara GORAHiIHTM.

A

monaa (KCl)
CUHINPYBYAHIMTHHERD  TEM-
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uyHKe KyTOaauuiira capdianannran sneprus manbara Tyamk yaa-
THAZAR. DaKaT IOKOpH 4YacToTafa HOHJAPHUHL DE3OHAHCH XHCO-
Gura mateppanaapila 3JEKTP DHEPras UCPOPH Ky3aTHIALH.

LAunoa-perarcayun gyréacanuuwu  (C, . q,_, r.,) Gerap-
THOG MCCUKAMK XapaKaTuna Oyaran s3appauanap (IHION MoOJeKyJia-
JAAPH) 3IEKTP MaHAOHH TabCHPUAA 3 HYHaJIHIIHHR ysrapTupHIud
xucoGura pyi Oepazx. Arap  MOJEKYAsIP Kydaadp AINOAIaPHAHD
M2i10H ya3pa AyHaanm oJHIIHrA Xajasa GepMaca, y X044 JAHIC
KyrOaanuw copup Gymamn.  KyrOun jnviekrpukiapiary AHECA
MOJIeKYyAQAapHubr mMvebar Ba Mandnil  zapsaAgapuHHUr OFUPJHK
Mapraszjgapun Gup-OHpura Moc Kedamall, OdJKl MOJEKYJa 4YeKKaCH-
ra CHJ/XHTAH XOJILa SJIEKTP MOMCUTI XOCI KHAAAH. DJEKTp maii-
LOHHKE YVHHET Mad@ui dekka glomil MycGaT Komsgamara, myc6ar
KHCME 3ca Manui koljamara toMoun Oypusaiura nartigazsa. Lu-
0O Maskyp OypiHILIAa MADAYM KAPIIIHKKA {7y} ydpailan Ba
YHI @HCHIH YuyH sueprus capd  srajn, HDunos gyréaanui anua
cekur  (==107" — 107" ¢) keunnur caBadun papno TYAKHHHEA
{10°+10°% T'm) Mmailimon Yarapuum KyrOaanni BaxTthra SKHEIALG
KOJIakK; OKHOATAa 10KOPIL UACTOTa: AMI0JN  MoJeKyaanap Maii-
ACH HYHANHIIOUHIT yarapumura yavvpoamail Kojau sa kytoaa-
HAI cycaunb, €, KHiMarn uacasu (7- paem). Hunon xyréaa-
HHIL KYTOAN Taddiap, CYIORIKAAp B O0L31 OPradiuk KaTTHK MOZ-
ranapra xocaup. Kywnanvmums yernonvaujad eVur JHBOgHHAT dc-
CHIGIME  XUpakar taheupin raprubay  cycalinm pakTy (3KCno-
Henlnad Yaraparan o =271) peaascayity sexty et artanaiu.
KytOay ansackipusan &, sniiMatingur Temnepatypara Kapab
ysrapums 8- pacmjia wYpeatiiran 6Yaub, nact  temuepaTypana
HUCM  KOBYIORJAUTE I0KOpHMITY TyQaliiy Auaoanap xapakaTcus
Ba & =&, ra Teur O§aajn; MartepHas gKH3LUPUICa, v 1oMiab,
HYKH HIKaJaInin Cycainimg narizkacujiga  Auuoa Sypuaninn eH-
FHAFAIIafn Ra & KNAMatTil  OpTajl; I0KOpH TeMmuepaTypaza aca
RAOOJHIT anuy {iyuamnm oannnra sappadapiiiur 6etaptad we-
CHKJIMK XapakaTHHUOr oprTHiit  XadsaJd Ocepaiil Ba ¥3 napGaruna
& KUAMATH KaMasi.

6 é:f' (";.. W

i | N T

41 | 4

S R . '/
61"0» i _&/

!
2 l / . £
2 L

e w' H w4 ~20 G 20 W
7- pacm. Kyr6aum cyioRaHr (co- 8- pacm, Kyr6am cyioxmuk (cosoa) am-
BOJ) JAMINEKTPHK  CHHULHPYB< JMACKTPIK CHITAHPYBUAMJHTHHNET  TeMme-
YAHJMUTHHHHE  qacToTara GoF« parypara  Gorauuirn: [—50 [m 2 —
JUKIUTH, 400 I'y; 3 — 1000 I
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Houn-peraxcayun xyroarantitiy (Cu_p, Topr Tuep) Oaban anop-

GNITK Mopjanapia Kysatugaaiu., bynpa wmopaanuHr  ysapo Oy
)oFJianray HOHJIADH TalllKy 5JeKTp MallloH TabCHPHAA aHHEK HyHa-
il onanu. Arap 3aJerp MaHJoH OnHHCA, KyTOJaHHII SKCIIOHEH-
iHaJ KoHyH OyiMua nacasiH.

daexrpon-peraxcayun kyroaranuwiu (C, s ¢, o0 Ty ) CHHRHPUDS
KYpcaTKidH OKOPH Ba KaTTa HUKH MaHjoHra sra Oyiaran Andjex-
rpuKAap yudys xoc 6yanb, kyiIMMua 9JeKTPOH €KH TEWHKIapHu AC-
SHKAMK 9HEpriscy GHA2H TabCUPAAHTHPHII OPKAJM 103ara Kejaal.
Dy Typaarn gyTOJaHHII acOCH. MeTal OKCHAM OYyJraH 6ab3n KH-
MEBUH Oupkirmanap (THTaH, HHOOHH, BHCMYT) ra Xxocaunp, Tap-
KHOHJa TUTAH GyJaras 3JAeKTpPOH-pejaKcanus KyTOjaaHumau Co-
HOJIa  JJEKTp Mail/loH uacToTacu OpTHINM  OHJan AUSJACKTPHK
CHHILHPYBUAHJUK ¥&aMas]IH.

Muzpaytion gyréaanuus  (Cy, @y, Ty)  Taprubu 6Mp KHHC-
Jau GyaMaranm KaTTHK JKHACMJapia KyTOJaHUIDHHHT KYIIHMYa Me-
XaHusMu cudartuga pVi Gepand. Y mact yacToTaja 103ara Kesaju
Ba 9JeKTP 3JHEepPruscH Kynm MHKAOpAa cap(JiaHubin OHJIaH Xapak-
tepiananyu., Dysgaft xyTOJaaHMIIBEY KeJTHpH6 YHKapaiuran OMHA-
Jap TeXHUK IM3JIeKTPHKJIApAard YTKasyBu# Ba fADHM YTKa3yBUH
KHCMJap XaMmia VTKa3yBUAHJWTH Typanda OYyJaras KatjaMaapinp.
3- pacMaa KeaTupwiarad Ryu; KapUILJIHTH H3OJNALMSHHHT HYKH TOK-
Japra uucOaTay OJWHIAH YMYMMEA KAPWHJANIHEM UpOAaNanIH.

Ya-fjaudan (cnokran) syréaanuuw (Cg, gy, 1))  cermero-
sJeKTpUKaAapra xoc Oyanb, OupuHum OOp y Cerner  TYysH
(KNaC4H, O+ 4H50) pa xysarusngn, Tamgn Mafizon O6yamaraufia
CerHEeTOANEKTPHKHUHT Mab/iyM KHCMHUAa AHnoJjaap y3-ysunan Oup-
6upura nucbartay Mochamub, auunx AYHanwm onsanu. ¥3-§aunan
KyTONAHYBYN MOQJAAJAPHUHI aJoXijia coxamapuia (momednapuina)
HJEKTP MOMEHTH IyHaaumu Typanua Oymaann. Tamxu MalioH Tab-
CYpHAa NOMEHJapHHUHT 3JEKTP MOMEHTH MaHIOH TOMOH HyHajsanu
Ba Wy cababay kyuwin gyréaauuimr conup OyYaanu, Cerneroanex-
TPHKHHAT JUBJEKTPHK CHHIIHPYBUAHJIHTH Xyla xaMm roxopu (500—
20000} 6ynub, y Maiinod Ky4wJaHTaHJAWTH Ba TeMheparypara V3siti
paBumiga OOFAHRAUD. JM3JEKTPHK THCTEPEe3HC CETHETOJNEKTPHK-
HHHT XapakTepJan xycycusitnapunan 6upuanp. Kiopn Hykracu Ou-
jdan GornnK TeMuepaTypa  KHHMaTaapHAa JOMeHaIH KyTOaaHm
Ky3aTHJAaAM Ba V 3SJeKTp MAaHAOHH KyWlaHTaHJUTHAZ HOYHBHKJIW
Gorganumra 3ra Oyaaav.  Tamwky MadioH Ky4JaHTaHJAHTHHBHT
MabJayM xudmarugan Gomnab TViuHwm py# Gepub, KyrbOaannin
Varapmall KoJaay, axcHHuya, Maigod TabCHPH NacaHTHpHArania
Ba y oplAunata YKuHHY kecub, woara TeHr OYjarasia IKHCM KyTO-
JaHMIIM MabJayM Kuiimatraua nacasiau, Hysunr yuyd xam ¥s3-
Vaunan gyThIaHnp Xapaduuia AU3JeKTPHKHUHT CHHIANPYBUAHIU-
TH 3JEKTp MalfoH KywiaHraunjaurura GOrJank 0OyJajii,

JH3NeRToUK CHHTAVPYBUAHAMKHUHT TeMnepatrypara GOFJIHKJIH-
riAa xyaatuaannrap oxopu  knfimar Kiopn temnenarypacu €xH
Kwpu nyxracu pefivnain (9- pacm). Aua wy maklya temneparty-
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T 20 : : paia 10KOpH JOMeHI KyTa
A | AR Ky3atHans, KaTTa Hug
| Oufl cHATARPYBYAHANKKA 5pH
LA, Oynra  xucmad
CTPYKTYpa ¥3rapHiud  coinj
Ki . O¥nanu. By nygragan oxopk
. \ TCMIIepaTypana — MatepHal

VOUHIHE CerHeTOJeKTPHKA L
{ NVCYCHATHHY, abHH &, KMl

y MATHIMET - 30exTp éxy Mard
L L _ e Maftnonura 6yaras 6os
%4 a0 726 e Y RKAERHHR BYkorazn Baxg
Onpanrnia AOMEHJIAp TVl

'9- pacm. Kyucus snexrp malfimonn ramew-  JTAMIHUD  XKOfin  ¥3rapuug
punarm Gapnai THTAHATH  AHINEKTPIHK xHeobura CETHETORACKTpH K-

CHUTAHADYRUAHJAUTHHYHD TeMuepRATY DAY '““PM“ .'“)JIEKTP E}CKHPN i KY','
QOrI AN, ’

SATIAMT Ba e, KHAMATHUM

i keermn Yarapum Kopy
TeMiepaTypana cojup Ofianis. Arap cernerosacxplz Kiopn HYK-
Tacarasa KHIUTIANG, CYurpa KeeKIny comimiica, yimnr AHBACKTPHEK
CHHTAHPYBUALINUH YAUHITR® e idive o gadrauin Juanexrpng
CHETAHPYBYAUAHKI THRII, CCLUCTOMCRTPIERD  10KOpH Kyuja-
HUIIH BJEKTP MAiA0M Tnenp  srrupiiiG xaM amadra OLLIMDH-
Jlajau.

Pagnmapmunr monexynanapn opacnparas Macoda gucbaran xarp-
Ta Oyarawiury ¢aGubm yanpiunr muniey  Kuiy Gynary. Uly-
HEHD YIYIC Oapua coubipui ansaesTpur CHHIIMDYBUYEHAHK KHH-
Mare Gupra st OVaas Tasz MOJCKYIACHHIHD DATUYCH {7 )
Ratwa karra Gynen, +,  xuiimary mygua woropn 6ymagn. Casuuur
XM GHPIUCIANT MOJACKYIA0aD  COHN VIHT TEMIIepaTypa Ba
boctmura Gorank  Giaau, Monegynanap coununur yarapuinura
Kapad rasumne e, guiimarn xam Varapann. Tasaa &  KHIOMa-
TH Xapo pamanrura xam Gorans Gaan,

Cylo xosarinar AMJICKTPIIIED Ky1OMr Ba KyTOCHZ MOoAeKy-
A2TAPAAR TAuRIA Tonagn. KyTOens JumackTpuimnT e, kit
MaTH yuda warra Ovasaiju (e, <720--25) ga y CPYRIHKHEHET
CHHEIN KYPCATRHUN KBAADATUIR JCHPIN Teur OVaanu, KyrGeus nu-
PACKTPHKAS &, KUIMATHINWIE TOMUCDATYPA OPTHILH OHAAH wa-
Maduum XamM Supanriia MOJCRYJLIOD CONNITUHT KaMafAHuma-
ra acocnanand. nnon monerynam cyiox JMAJIERTPHK OHD BAKT-
HEHD Y3HAZ 3/1€XTPOH 1A IO KyrGaannira sra Gynany. Kyrs-
R CYIOR JHSACKTPHKAApRa o  grfimarn acocan 3,5—5 artpodn-
na G6Vaanp.

RaTTHK KACMAAPHUHT RHSICKTPHE CHATANPYBIAHANTH JH3CK-

‘TpHKHMﬁ'r;’T’?{?:«zﬂmrm‘ma Gornny pasinaa Ysrapann. Yaapaa TYpAH
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Xuanary dyréaannmaap 6¥mumy  Mymxm. Dyura mmcoa rapusa-
cuxa napabun yayn e, gpfimataunry TeMuepatypara GORNUKANK
*APAKTCPUCTUKACHHN Ky3aTtem MyMiin (5- pacm). [Tapadbwus xat-
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THK XOJiaThaH CYIOK X0Jatra yTHIINIA (£,) ynuHr 3uyjaury ga-
cafirtmn rydaisiu & KHHAMATH KEeCKMH KaMasin,

Karrey AV9JAeKTPHKJAAPHHUHT 3appajapn sHd xoftaamran 6y-
A, yaap uoH KpHCTanaapd TY3HJHLIHTA 3ra. by nusaekTpHKAAP-
na &, KufiMatd Keur opatHkAa ysrapajad. 3appanapu ydda s
Gy/aMaran SJEKTPOTeXHHK — YHHHNJA GHp #iyya 9JeKTPOH, HOH Ba
HOH-peJakcalys KyTOMaHdIIy Ky3aTuaaiu. Mumana =ca & Kui-
MaTHHUHT Varapuia opanurnu (e,~4—20) xarraxup.

Karrug sxacmaapaa & KuiAMary TeMueparypa sa MaiJl0n
yacroracura GOFMUK -OYau0, YHRHr KOHYHRATIAPH KyTOJH CYIOK-
JUKEMEN Kabuanp. MacanaHs, mysjna & KHEMaTtR TeMOepaTtypa Ba
yacTOTAr2 HHCOATAH KeckuH yarapaaum. TemuepartypacH HOJAra sKHH
Gyaran MYSHMHT AMSJIEMTPHK CHHTQHPYBUAHIATH HACT 4actoTana
cypruka kabu 81 ra sxum 6yaub, temmepaTtypa fAnaia macauTu-
punca, MysHuur &, xufimarn 2,85 rava tymnb Keraau.

KynnAua DuUsNERTPUKIApAA NUAEKTPHR CHHTANDYBUAHIHE Ba
KOHZeHCATOD CHFHMHHHHT TeMuepartypara GOFJHMKJIHTHHY aHHK-
Jalga AM3JIEKTPHK CHHPAMDYBYUAHJHKHUHT TeMitepaTypa xozdhhu-
HHEeHTI:

I de,

TH e, == — — (1-16)
g, 07 ’
52 CHFHMHNHD TEMISpaTtypa KOd(Q(UUIHEHTH:
. I da
TKC =— = (1.17)
C 4T

nan dofinananurani.

By uxxu xos¢hdunment opacunarg OOrJaHUII Ky#duaargd Kypu-
HHLITA 3Tal

TKC =TKe, +q, (1.18)

fynpa ¢ — [H3NEKTPHKHHUHI UHBHKJAH TeMIeparypa ko3 dbunu-
EeHTH, | _ - -

Tamgy MyxuT Temmeparypacu y3rapaidran IIaponTia niiaf-
IUraH 3JMeKTp BZ DAAHOANNapaTiapHH JOHAXalamia KOHACHCATOD
CUPHMENHHT Temuepatypara Oorang OyAMacjJUrHHH TabMUHJAI
sapyp. CHFHMHHHT TeMIepaTypara nucGaran 6aprapopIuTy KYyHH-
nark WKKH YCYJ OpKajd amajra  OIMpHJAaAd. Bupunum ycysna
pKKETa GUp-OupUra napajaen €Ky KeTMa-KeT YJaHraH KOHAeHCd-
TOpJIap 3aHKEPH OJHHAiM, OyHIa SaHKUPAATH CHFHMJAPHHRT TeM-
nepaTypa KoahdumueHTAapyiAan OHPHHHMHL HEIOpacH — mychar,
nrKHRURCHENKE — Manduit 6ynann. Curumaapu C; Ba Cy, CUFHM-
HUHT TemnepaTypa Ko3(@HUHeHTJIapH TKC; Ba TKC: o6¥aran
xayzna Gup-6upura napajsen. YAaHrdH KOHACHCATODJIADHAMT yMy-
Mull CHFUMH KYHHAArnua aHwKAaHaAm:

C*—=C,4-C, . (1.19)

Bynpgafi yMyMHI CHFAMHHHT TEMICpPaTypa KOANENSUSCHEL 3Ca
gyfupargia agugIaHant: :

. TK _ 1 der 16ty g
TKC? =TK(C, +Cy) = c* daT C*'\.dT‘+ dT) (1.20)
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