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YACTb YETBEPTAM

JIEKTPOCTATHKA

TJTABA XIV
OCHOBHBIE 3JIEKTPOCTATHYECKUE SIBJEHUA

§ 120. Beenenne. B VII B. no n. 3. rpeveckuft (uaocod Pazec Ma-
JeTCKAll onmucas 8aMEueHHYI0 TKauuXaMp CnOCOOGHOCTh SNTaps, NOTEPTOro
O WEPCTANYIO MATEPHIO, NPUTATHBATL K ceGe HEKOTOPhie JErkue npeaMeTsl.
270 OTKpHITHE GO PACIUAPEHO JIMilb ABE C JALIHAM THICAYR JET CIyCTs,
B 1600 r., anrantickna spauom JDiuabGepToM, KOTOpHI naiwien, 4To aua-
JI0rYH0e CBONHCTBO NPHOOPETAIOT CTEKJO U Le/awtl psf APYraX BEuiecTs,
ecan BX NoTepeTb O wesak. Tena, npuBeseHHbE B TAKOE COCTOsNE, OBA
HA3BaNbl HA9JEKTPU3OBAHHLIMI, HJH, NOC/AOBHO, ,HASIHTAPEHHLIME®, TAK KaK
NO-TPEUECKN ,9NEKTPOH® 03HAYAET SHMAPb.

B revenne nourn papyx crosetnii — no xonua XVIII B, — n3yuenne
9NEKTPN3AINA TEJ PasBUBAJOCh MEJIEHHO A LIJIO B OCHOBHOM M30JMPO-
BANNO OT n3yuenus Apyrux spneuufl npupoist. OrpaunynBasuch, raasHLIM
00pasoM, NPUBEAEHNEM T/l B Ha3JEKTPH3OBAHHOE COCTOSMHNME MYTEM TPe-
1N A B3yuyeHmeMm cua  B3anmojelcTBhg  mexcay uuMp,  DTOT pasuen

')'l-lellHﬂ o6 3JCKTPNYECTBE BIOCJACACTBHA TNOJAYHH/J HA3BANNE aACKMpO-

cmamurt.

B 1789 r. I'anbBanun OTKPbI (PUBHONOrHYECKOE AeHCTBHE TOKA. 3alle-
NNB MEAHBIM KPIOYKOM NOACHHUHBIE HEPBH CBEKENPEeNnapupoBaHiol AarywKu
1 NOBECHB €€ HA XKenesube nepnaa Gaakona, OH 3aMETH, YTO KaWAkiH pas,
KOrAd Mepiia MPUXOANAN B CONPUKOCHOBEHAG C MYCKyJaMa JSICYIUKA, My-
CKy/Bl COKpauiamucs. XoTs B TO BpeMsi GbUIO yike W3BECTHO, YTO COKpalie-
HHE MYCKY/I0B NPOUCXOANT NPU Paspsie YePEes HUX HA3AEKTPASOBAHHLIX T,
TEM e MEHEE A0/roe BpeMa He ObIO yCTaHOBJIEHO €AMHCTBO 3MEKTpPHYE-
ciux sipnenntt 1 npuuaTO GbIIO PasINIaTh ,9ICKTPUUECTBO PaJibBAHAYECKOE *
N 9JEKTPHUECTBO, moiyuyaemoe Tpeuunen. Jluwp B nauane XIX B, nmogsmacs
PAJL KPYNUHBIX OTKPHITHIL, 00HAPY>)KUBLIKX YpesBrualinoe pasuooGpasne anex-
TPHUCCKHX  ABACHNN: ObUI HBYUYEHB! YCAOBNS BOBHHKHOBENMS 2JEKTPRYE-
CKOr0 TOKa, YCTaHOBJEHO TEIIOBOE W MAarHWTHOE MAElCTBHE TOKa, BHIAC-
neHa po/b ANSJEKTPUKOB u T, X. Bropas noaosuna XIX 8. osnamenopanach
nanpHefiuy GYPHLIM DasBATHEM yueuns 06 snexTpauectse, B pesyastate
paGor Papanes # Makcseana GbIO yCTAHOB/EHO EANHCTBO SJIEKTPOMAD-

HATHBIX $BJEHAH, OTKPHITH SJIEKTPOMArHNTHLIE BOJUiLL B CO3JdHA 3/IEKTPO=
MarHnTHas TeopHua CBETA.
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OCHOBHBIE 3:1Ex(TpOCTAT“'mCK(m g [

st ydeHus 06 2MEKTPHYECTBE UCKIIIO-
BH

{0 CAENa/o SICHOH HEBO3MONHOCTD
UATENLHO BeNUKO: ¢ ogHoH cTOpOHB, Of uecka, C APYTOlt — yKasasio
cenéuns 3JIEKTPHUeCcKux sapaeHuil K M(:.()‘(lx ageHifk CO BCEMH 0CTABHAIMK
(rp!:,}:;g?[gz o B,?’ e oA snexl‘pi::lif yueHHe 06 9JAE€KTPHYECTBE Cnoco0-
ki npoueccamu. Tex Ca¥O'E S oy ycraueckoro K Marepuamugiy
CTBOBAJIO TEPEXOAy OT MaTepuHaausMa aKHBIMH OKA3Q/HCh M MpaKTh-
nuasexktuueckomy. Haxowneu, 1e meneeemm
4ecKHue TPHMeneHns 3nekTpuyecKnx 81 : :
B paspmmm yueHus 016 51eKTpHUecTBe Bb‘naj{{!mymcn ponb Chirpasu
y vl B. M. B. JIoMOHOCOB, usyuapuinit
pycckue yuensie. B cepeanie XVI jnisi, TIPHIIEN K BEIBO
cosmectio ¢ I'. B. Puxmation rposoBb€ ;mneaTe "rpelns Mexn e
SMeKTpHSaLNA BO3AyXa posmukaeT B PesY’ET sa eENoR my BOCXOMLA-
wuma noTokamy. Jiomorocos ke B 1753 T Bb!CKa", e 1}; ano CcBOEMY
BPEMEHU MBICAB, UTO 2/eKTpPHUECTBO €CTh Oqelnerepﬁ pr‘cxg UXll‘enbnoe
ABIKENNe uactuyek sgpupa. B TOM KE 1753 r. 5 npupgue sneﬁ Kagemus
HayK OObABHIA BCEMHPHBIL KOHKYPC Ha TeMy "JI SHEa KKTPH‘lecuon
cunpt®. Ipemuposana Geia B 17959 T Paﬁomnoéb S e OTOpoii Bza-
uNOAEHCTBAE HasNeKTPHBOBAHHLIX T 0OBACHT e ;"'“H B achupe.
IleTepOyprexuit akagemuk InuHyC ppesl NoJb O CBOE Bpewmst
INPOKOHl H3BECTHOCTLIO TEOPHIO oxnoit ,,snee\rg g HUDKOCTU® [
BUCPESIE DASBII MATEMATHUECKYIO TEOPMio S:CK P X I Marnnripix
spnennit. B 1803 r. axagemux B. B. T1eTpOB OTKPBIL anempgqecxylo AyTy
W YKA3a1 12 BOSMOJKIOCTh €€ NpaKTHieckoro “P:;‘i‘ﬁl‘:i;‘é"l_“e'“ HOKe oaun ng
NEPBBIX H3YHa/l DJIEKTPOAHTIUECKOE paano;x\‘en:ﬁ ronz;x Xanpu Npoxoi -
Huu yepes HHX Toka. B rpuauarhiX ¥ COPOKOB i B, 8. X, Jlen,
neficTpuTephbil wien ITeTepGypreKoi Az(azxe.\l;l lsari)nbl “Pco‘beCCOD Merep-
Oyprckoro yHuBepcurera, OTKPBIT nanmeﬂm;:mme \Ae“éﬁ;"rauaummamul“e
HanpaBAeHie MHAYInPOBAoro T0Ka " Teﬂ-, e 1 ToKa. Bo prq.
poit momosune XIX s. A. T. CroseToB A3l METOL :%y 1CHIA. Marypy,
CcBOHCTB JKeJe3a M OTKPbLUI tbOTOSHEKTP"“eC'\?e ﬂ.mleuue, B 1805 N
A. C. Ilonos naoGpen paauorenerpad, a HECKOABKUMI roxayy

IMpunuunnanskoe suauenne pas

- nosyce
II. H. JleGeges mnomyui MIJIIANMETPOBBIE ;)\.(l)ill(’gpo.\{amumue BOMTigy
B nauase e nuuemero cronetas npopeccop (OBCKOrO yhumepeypay,

A. A. Diixensaapj 5KCMEPHMEHTAAbHO nouas:]J:'x, 10 ;“’-B““")’llluecﬂ Sapaie,
0fOGHO TOKY, BHBBIBAIOT MATHUTHOE none. Kpymuehmnx yeneyop :

= o B paz-
auunelx  06JacTAX  yuedus 00 seKTPHUECTBE AOCTHIN Hay coBeTCy e
rqeHble. L o :
Y Bo/bLUyIO POdb CHrpai pycckue HS0GPEeTaTet B passuyyy snexpo

rexuukn, B. C. slkoon nepshit CKO’lCTp'\:I‘pﬁni':rt:le;_‘mo“_"mp p e
ero A mpnpepenis B nBIKenne J0AKH o;“ } 01 e oTkprn o,
; {TPO/J ra’ 10MJIACTHR Y & %
THYECKOE npumeneHne 9AEKTPO/N3A (1;1:11;1:;2[“ ocance ,:} ) IL H. foana-
nsobpen nepsyio npAKTHUECKH NPHrOHYIO JULY ey S
r a A. H JloamIri — SACKTPUYCCKYIO JIaMmouRy lIaKa.'lHB:]H) .
{L{)’ l)fl' SlGnouxos n H. ¢. Vcarmi BOepsbie ngenu B NpakTuky 5
-xc'cm;‘! Tpancopuarop, a M. O. I.lminuo-l,l[[z‘)pogo',lbr:mm ”
ok, H. I. Caasaunos H H. H. Benapioc n3odpena a'mn‘fpocu;,pk

s,
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— Tpe "5‘331:‘,;"
y.




§ 121] SJIEKTPHUECKUE S3APAIB! 9

Boanmoe mecro, sannvaeMoe COBPEMEHHOH 3JeKTPOTEXHHKOH B Mpo-
MEBHUJICHHOCTH, ONPENenwso M Ty OOJBHIYIO pOJb, KOTOPYIO SJEKTPO-
TEXHUKA WrPaeT B Hawefi crpane. ITO 3HAYEHHE SIEKTPOTEXHHKH GHIIO
NOAUePKHYTO B 3HamenuTsix ciaosax B. M. Jlenuwna: ,KonmmyHH3M — 3710
ecte CoBerckas BaacTe Ioc anekTpuaukanus scel crpans“. Cosmas-
muecs nocae Beauxoit OKTsa0pbCKOfl  COMMANNCTHUECKON  PEBOJIONHUI
HCIJIOYATENLHO  GUIarONpUATHBIE  YCAOBHS JJIsL  Pa3BHTHS HAYKHN H TeX-
HUKH  NPUBEJIN K HEeBuZanuo OBICTPBIM TEeMIaM 3JeKTpuuKaiug Haureit
CTPaHBl M K HOBBHIM KpynHefimum ycnexam B o6uacti yuemns 00 3Jaek-
TPUUECTBE U MPAKTHUECKHX TNpuaoiKeHnit snexrpnueckux ssJendif. Ilmam
CTpouTensCTBA  HOBHIX FHAPOCTaHuuii  MpeayCMarpuUBaer  IPHMEHEHue
B FUraHTCKHX MacuirabaXx BOAHBIX DPECYpCoB JJII TOJyUYEeHHs JenieBot
NEKTPOSHEPrHA H €e HCNOJNb30BaHHE BO BCEX OTPACHiIX HAPOAHOFO
Xo3fficTBa,

§ 121. 3nexTpuueckHe 3apsAbl. B COOTBETCTBHH C HCTOPHUECKHM
XOIOM pasBHTHA yuenus 00 SMeKTPHUSCTBE MBI HAUHEM H3J0KEHHe ¢ Xa-
PAKTEPUCTHKY COCTOSHUA SJAEKTPH3ALME M C 3aKOHOB B3AMMOLEHCTBHS
HANEKTPU3OBAHMBIX  TeJN. Kak MBI yKaswiBa/am, 3107 pasgen  yyeHust
00 3JEKTPHYECTBE HOCHT HAsBaHue 37eKTpocTarnku. ONbITH, NPON3BEAEH-
nsie eute B camom nauase XVIIL B., nmoxasanm, uro saexrpusanus GoiBaer
ABYX M TOJNLKO ABYX DOAOB: SJACKTPU3ALLIS, 10 KauecTBy COBIAAaiouias
¢ jekrpuaauueli CreKsa, MOTEPToro O KOKY (HA3LIBAETCS 7OA0JICUNLENs-
HOIE), W 3JEKTPU3AIMS, COBNAAAIONIAS N0 KAYECTBY C SAeKTpPH3ALUEl KOWKH,
noTepToll crexkiom (nagnisaercs ompuyameasrotr). Tena, HadACKTPH3O-
BAHHGIE O/(HHAKOBO (HANPAMED NOJOKHIENBHO), OTTAIKHBAIOTCA APYT OT
Jpyra;  TeNa,  HAACKTPU3OBAHHBIE  PAa3HOMMEHHO,
npursicnsaorea, Ilpu conpukocHoBeHun Tes 3/1eKTpi-
3qUUH  MOKET MEPe;aBarbCs Or OMHUX TEX Jpy-
ruM.

Teno, naxoasuieecsi B COCTOAHHH AEKTPH3AILMI,
00/1a1aeT, KAK FOBOPAT, S3aPAAOM, CJIYIKALAM Mepoil
HasneKTpHsoBaunocT Tena, OnpepeneHue nousTHs
sapaja OyAeT 1auo HikKe,

B npupoae cymecrsyor Tena, 1o KoTopmM co- Puc. 1. Baaumoneii-
CTOAILINE JEKTPU3ALNA  CBOGOAHO mepesaercs, na- CIBUC HAYICKTPH30-
3LBACMBIE NPOBOJHUKAMI, U Tema, He mnepejaiouue , ol pH IIAPUKOB,
COCTOSNE DMEKTPHIALMN, — HBOJSTOPLL,

Crenens HasAEKTPU3OBAHHOCTH MOXKIO ONPEACHHTH 1O CHAAM B3AHMO-
ACHCTBAR  MENCLY  HadJEKTPU3OBAHHBIME  Tesamu. JIg  KaueCTBEHHOro
ONPEAE/CHHA HAISKTPUBOBANHOCTH MOXKHO, HANPHMEp, HCIOIL3OBATL JBA
JICTKAX IHAPHKA, NPUBSBAHNHBIX K JUIHHHLIM Huram (puc. 1); npu  osno-
UMRHIO 3ACKTPU3ALMK IADUKOB MEXNCAY HUMH BOBHAKHYT CIVIBI OTTan-
KaBanail, B Pe3yJbTare uero wapdaku pasofimyrcs, u Tem Goablue, uewm
CuiibHEE OHU Had/neKTpusosaunl. Ha npakruke ynorpeGadior cremuasnn-
HGE  MPUOOPLL — 2LI/MPOCIONDl, OAMIL M3 KOTOPHIX NpeacTaBien Ha
puc. 2. -
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DneKTPOCKON, N30GPaXeHnbIN Ha puc. 2, yCTPORH CACAYIONUIM 0GPasoM:
K METa/JIuuecKod npososoke D nprmenats CHE3y ABa TOHKAX JMCTOUYKA
u3 amommuus Ey n Ey; npoBosoka ¢ ANCTOYKAMA MOMEUIEHA NPH MOMOILY
560HUTOBON npoGkn B BHYTPb METaJAMYECKOH KO-
polGku ! co crekasHHEIMM OKOIWKAaMA A48 HaGAOAEHRA
82 aacTtoukamu. Ecanm nposonoxe 0D cooOWHATH 3J€K-
TPUYECKRH sapsajm, nmyTeM NPUKOCHOBEHNS K HEH Ha-
SJIEKTPU30BAHHEIM TEJOM, TO AaJIOMAHHUEBLIE AUCTOYKN
Ha3NeKTPU3YIOTCA M, OTTOAKHYBIIACh IPYr OT Apyra,
pasoiayrcs. Ilo mX pacXOuAEHHIO MOXHO CYAMTHb
O CTENeHW COOOuIeHHON UM 3JeKTPA3aunu,

Ilna Gonee TOYHOro KOJAUUECTBEHHOrO ONpenene-
HA  CTENEHW SJEKTPH3aUAR  SAEKTPOCKON JOMIKEH
OniTb cnabGwen wxanoll. Tako# npuGop, Hazpansbit

Puc, 2. SHEI(TpO~ » VIEKTPAYECKAM yxasaTene:\l" ann .9/1eftmpo;uempo,u
cxon ¢ mmcrou-  Obt1 Brepesie ocywectsiaed I'. B. Puxmanom s 1745 r'
Kamil. HaGmomaswam cosmectHo ¢ M. B. JloMonocosem sneé:
TPU3AUMIO, BO3HAKAIOULYIO NPU FPOSOBHIX paspsimax
CxemaTuyeckoe u3obpaenne ,91EKTPHUECKOro ykasartens® T, B. P )
MaHa [aHO Ha phc. 3, HAa KOTOpoM 4epes g 0003HaueHa nleTa;xnxi;; AxX-
nnpefika, BACAwWas BepTHKaabHO. -K annelke OAHAM KOHuOM npai eecmm
wenkopas HATh f. 1Ipm 9neKTPA3AUNA HATb OTTAAKMBAETCH o e thcua
I CTEneHb €e OTKJIOHEHMS MOKET OhiTb onpe-
JleneHa ¢ noMoutbio nenemm, HaHneceHHb!X *Ha
LEepeBsiHHbI KBaAPaHT ab.

Coppemennbiil  91@KTPOMETP, MOCTPOEHHRIN
no cxesme Ppxmana, naoGpaxen na puc. 4. Ilpn
cOOGUICHAA DAEKTPH3ALLUN CTEPICHIO D anomn- :
HAEBbI NACTOYEK £ oTTankuBaeTcsa OT HENno- ~
JIBHIKIIOFO CTEPKHA D; BEARuUNHAa OTKJ/IOHEHAA, g g
gapucallas OT CTENeHd SAeKTPAsalnl, onpene-
JReTCs MO LuKane.

Becmua BaKXHBIM SIBJIEHAEM, NOMOratoHLM
NOHSTH NMPOLECC S/eKTpusalaun Iel, ABNSETCSI
caenylomee: ecan Teso, HASJASKTPNSOBAHHOE,
nanpamep, [ONOKATENBHO, HAYaTb SACKTPH3O-  p, 3
§aTh OTpHNATENbHO, TO COCTOIHAE ErO SaGK= Ykasateny ?““Tplmecmm
Tpr3annn  cnepsa yMeHbLIATES, 8aTEM noa- . B, Pixyayy.
HOCTHIO MpONajeT, B TOABKO nocae 9“3"0 T€JO Hayner 3K T
orpauatenbHo. OTcond CAENYeT, UTO 3apadbl PaSAuwgy 38 2H_305an,cﬂ
nexncupyom dpyz 0pyza. DTOT (aKT NPABEA K TANOTese, yro o o8 Ko
JKCHHHIY Teaax BCErja MMeloTcs Sapantl, HO TOMLKO. npgyyy, 8 Hesapg.
SHaKOB B B TAKHAX Kosa@yecTsax, 49To Hx neilcTeag LT ﬂonomHux
DyioT YT APyrd. Teao, conepiaiee B3GNTOK ONOKHTE 5y o HEH

Panos,

anuetikn,

P

T yKasand suike (CTp. 52),

3 Poap 910l KOPOOKH Gyne
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8apMKEHo monoxuTensHo. Teno, comepicauiee H3GHITOK OTPHILATEMbHBIX
8apaloB, BapmKEHO OTpHIaTenbHo. Ilpm 3JeKTpmsanud Tex TPEHHEeH
9JIEKTPH3YyIoTCS 00a Tesa, NMPUTOM BCErja ONHO U3 HAX IOJOXHTEILHO,
a japyroe — otpuuarenasHo. OTcCi0OZa Ml NPHXOAHM K BBIBOLY, 4TO
3apsdul He co30aomcs W He nponadaiom, OHI
Jto2ym Oulme Auute nepedarst om 00HO20 Inesq
0py20ity uAu nepeew,eHu. BHymMpu 0RHHO020 meaq.
9710 noJoienne, N3BECTHOE NOA HA3BAHHEM 3QKOHA
COXPAHEHUsT dNeKmpuleckux 3apsios, SBIAETCA
OCHOBHBIM B 00uiacTi yueHust 00 3JeKTpHYECTBE U
TIOATBEPH/IACTCA MHOTOUACACHHBIMA (DAaKTaMil, OIHMM
N3 KOTOPHIX NIBAAETCS OTKPHITas ODIHHYCOM Jaek-
mpusayus HagedeHues, WIH, KaK TOBOPAT, MyTeMm
uHOyKYIL.
SlBienne sneKTpU3auMA HaBEJECHHEM BaKJIOYaEeTCT
B CIGYIOMEM: €CJH MOAHOCHTL K H30JIPOBAHHOMY
nposoxunky B sapsukennoe Teno A (puc. 5a), To nHa
npoBoAHAKE S MNOSBAAIOTCS 3apSALl, NMPUTOM Ha TOH
ero wacri, Kotopas Gmmke Kk Teay A,— o6paTioro
silaka, a wa Gosee ymasneHHoff — Toro e suaka, uré n sapsx rtena A.
Ilpn ynanennn sapsxkenuoro Tema A sapsasl Ha npoBoAHuke B mnpoma-
naor. Onuako, ecan 0 yjganenns 3apsiKeHHoro Tema A pasgenuaTs mpo-
poaunK B na pape wactu (puc, 50), TO Bapaabl Ha HAX COXPAHSIOTCS
u nocne yjpanenus sapskensoro rTena A. OTH ONHITH HEMOCPEACTBEHHO
00DBACHAIOTCS, €CAH  MPEATONONKHTD,
il 8 4yTO B Tnposoxunke 5B BCe Bpems
AMEIOTCS 3aP /16l 000MX 3HAKOB: — 1010~
WUTE/IbHBIE H OTPHILATE/IbHEIE, — IIPUUYEM
sTi sapaasl (wm no xpatneft mepe sa-
PsABI OJHOTO 3HaKa) MOryT CBOGOAHO
8 nepemeniarbca B nposoxuuke. Torpa
6} npu  MOAHECEHMH K TNPOBOAHAKY B
MOJIOXNMTE/BHO BapMKEHHOro Tena A
OTPHILATE/bHbIE 3aps/Ibl, CYHIECTBYIO-
ue B nposojnuke B, OyAyT npats-
FUBATHCH, a MOJOKNTEILHEIE — OTTal~
Puc. 5. DACKTPUIAUMA HABCAGHHEM.  KHBATHCA, M, TAKAM OGDA30M, Ha KOH=
Uax npoBoAHnKa B BO3HHKHET 3ieK-
Tpusaunf pasusix suakos. Ilpu ymanennu sapsiennoro tena A na sapamgm
B NPOBOAHNKE B NepecTaioT AeHCTROBATH BHEIINAE CHLI, SAPAAB ,NepeMe-
WNBAIOTCA,  BEChb NMPOBOAHHK /3 BO BCEX €r0 4ACTAX CHOBA CTAHOBHUTCHA
nettrpansusiv, Ecan ske nposomnnk B Guli pasaeneH Ha JBe 4acTH, IMOKa
8apMKEHHOe Teso A OBVIO ente OKOJIO HEro, TO MOCAE yAaNeHHA 3apshkeH-
Horo Tena A 8apsisl B uposoaunke B HE MOMyT ,MepemMemarsci®, u o6e
pasbesutennie HacTH NposoanuKka B OCTAHYTCS HANEKTPASOBAHHBIMM,
Jlerko mpoBepuTh, NPUBEAT STH JBE PasLeJHHEHHBIE M0JOBHHKH Tena B

Puc. 4. Daexrpo-
MeTp,

Nr




12 . X1V
OCHOBHLIE 91EKTPOCTATHUECKME SBAEHAA [

OIMHAKOBH 1O

B COTIPHKOCHODeHNe, Y10 5
¢ - 3apsal
: OXpanmpwnecs B HHX 83P o B cTano-

BeanunNe, Tak Kak nocse CONpHKOCHOBEHNs NMOJOBHHOK TEN
BUTCSl HeHTpaabHpiM,

Haanune HEHTpanbqu BéLlECTBE 3apsioB ABYX gHAKOB 0 HX COXpa-
HIEHNe MOXHO cuntath TBeppo YCTaHOBAEHHBIM.

IMepeas Teopns SJNEKTPUYECKHX sBIennH, BO3HAKIIAs B CEPEANHE XVl s,
JOnyCKana CyniecrTsoBanpe 0coGol 3nekTpruecKoit HKAAKOCTH. 3areM no-
SIBINACH  TEopus, nonyckapuias cyuiecTBOBaHne ABYX SJCKIDHHECKNX
HUAKOCTRH — nonoxuTeNbHOH u oTpuuareapHoit. AKaseMnK ITeTepOyprckoit
Axanemnn HAYK Dnunyc paspuma TEOPHIO OIHOM 91eKTPUYECK Ol XKAIKOCTH,
KOTOpylo on cunran nonowxurensiott. Ilo Teopun DmuHyca, ASGHTOK SToit
JKUAKOCTH B TENAX NDPHBOAHT nX B COCTONHNE MNOJOKHTENBHOR snek-
TpH3ally, ee HeLOCTaTOK — i oTpuiareapHol. B KOHIE NPOWJIOro CTone-
THA GLUIO  yCTaHOBMEHO, uTO cyuwecTByeT saemMeHTapHbil SIEKTpAYECKnit
8apsill; aTOMBLI WIH MOJCK YL MOryT npuoGpeTaTh Jillib 8aPAAB, KPaThie
OT 3TOrO 3/1evenTtapyoro sapsna. [anee Gh0 YCTaHOBJIGHO, uTO 51
ABJACTCS CIGACTBHEM CYIECTBOBAHMA 2JAE€MEHTapHBIX YacTHIL, HeCymux
BNOJIHE Oupene/entblit oTpuuaTensuil sapsm e; STH YaCTHUE NOMyyppy;
Nassaune saermponos. Kak Gyner mokasaHo Hike, SJIEKTPOH Xapakre-
PH3YETCsl HE TOJLKO ONpEede/eHHBIM 3apsaoM e, HO H OIpelenenugf
Maccolt 72, a Takke PAmOM ApyrnxX (uanuecKuX BEJAMMHH (Bpauiatejy,.
HBIM MOMEHTOM, MATHHTHEIM MOMENHTOM). DTOT CJHONKHEBII XAaPaKTep np,,.
POABI  SJEKTPOHA  ABISETCS OANAM W3 3ameuaTelbHHIX TPHMEPOB ngj .
TBEPAACHAN ANANEKTAUECKOrO MaTepnanaMa, CHHTAIOUero, YTO 0Ghey.
THBHO CYUIECTBYIOUIt MHP Hencuepnaemo pa:anooﬁpﬂﬂe"';l 1B- W, Jlewy,,
nucan: ,dNEKTPOH TAaK e Heuctepnaes, Kak i aTOM. ..

1
Macca snexTpoHa cOCTaBAs€T NpPuMEPHO Tsqp Macen camoro JI€rKorqg

p3 aTOMOB — aTOMa BOAOPOAA.
CorsacHo cospemennnm npeactasiennay (e, 7. D), snexcrpo,m
BXOAST ~KaK COCTABHAR HACTH BO BCE aTOMbI; UEHTPAALHAT YACTL argyq.
TaK HASHIBAEMOE @MOAMHOE s0po, 06JamaeT MOJOKNTEeMbHEIN Sapsney,.
nouTH BCA Macca aToMa cocpenoTodeHa B ero sape. B nacrosuee Bpe.\;,;
NSBECTHO CYILIECTBOBAHNE TAKXKE MOJOKHTEALHBIX 3ACKTPOHOB (naal,mae_
MBIX JIOZUMPOHQMN), ONHAKO OHH uaGn_lonaxorcn AnL Npu ueuorophw
cnemnaapuplX yCJAOBHSX, I NMOKa MBI HE oyﬂ.fEM HX paccMaTpuBaTty, d
§ 122. IIpoBOARUKE H USOJATOPbL. Kar cxaslano BEIIIG, Oty
[OKA3HIBAIOT, UTO BCE TEJa PasALIAOTCH Ha IBa hnacca‘: 1) na Teny
nepenaionie SJ1eKTPNsalnio; — Ol HasLIBaoTCs nposodiuKaI, 9 l!:;
Tena, He NEPeAaloniie SACKTPHIAUMM; STH TeXa HashBAIOTCH Henpoge,.
 nan QUSAEKMPUKANMU), I‘[pomn"m_»l

‘b

FAKIKE 130ASNOPa st
urxasn (a TaKxKe U3
H g ( pa TNPOBONHHKN TNEPBOTO H BTOPOro poxa. Hepe*lece"“

asensniorcs
g,]p?-wu B ”pono,'llml({].\' nepsBoro ponaa He CBA3aHO HH C Kaxum naMenee
¢ /- -
P L
' B W Jlennn Marepnaiusn H  IMNNPUOKPHTHIN3M, ﬂoam‘ua.uar' ‘948
S 4 )
= b}

crp. 245,




§ 122] MPOBOAHUKHE H H3OAATOPHI 13

HIIEM UX XUMUUYECKOfl MPUPOAB! A HA C KAKHM 3aMETHLIM TEPEHOCOM BElIECTBa;
NepeHecenue sapana0s B MPOBOAHMKAX BTOPOro poOAa CBSISAHO C XuUMHYE-
CKHMU H3MEHEHHSIMA, BELYIIUMH K BBIAEAEHHIO COCTAB/SIOIAX X BEUECTB
B MECTax MX CONPUKOCHOBeHus C Apyramm nposoaunxami. K nposoanukam
NEePBOro poja OTHOCATCA BCE METaJ/bl; MNPOBOAHMKAMH BTOPOro poia
SIBJAIOTCSA pacnjaBJeHHble COJA, PacTBOPHl COJeH, KHCJAOT H ueaouet.
Yzonsitopamn sBAAIOTCSI KPACTA/IB! COJelf, Macad, BO3AYX, CTEK/0, (hapgop,
s0onaT, Kayuyk, fiTapb m pax APYrux BellecTs.

B nacrosuiee BpeMs BHIAGNAIOT €IUE HOoAYNpPOBOOHuKH. D10 Teaa,
obnanaiouue XoTs i Ouellb MajoH, HO BCE Ke 3aMeTHOIf 9J1eKTPOnpoBOA-
HOCTBIO H PAZOM APYFHX CBOHCTB, NMO3BOJAIOMIAX OODBEAMHHTH HX B OCO-
Gyio- rpynny. B macrosuiee BpeMa yCTaHOBJEHA OmpejeaeHHasd ToUKa
spends Ha NPHPoAY MPOBOAHHKOB M AH3MEKTPHKOB. ‘

B merammax (npoBoaHUKAax NMEPBOrO POAA) YACTh SJEKTPOHOB MOMKET
CBOOOMNO MEPeNBHrAaTHC MEXAY OTAENBHBIMH aToMamn. B nesapsmiennom
MeTa/Ie 8apaas! CBOGOAHO NepeABUralouXCs 91K TPOHOB KOMIEHCHPYIOTCH
NOJAOKHUTENLHBIMI  3apAkaMu, CBsI3aHHBIMI C OCTOBOM KpHCTaJI!lll‘lECKOﬁ
pPelweTky Meraana. OJeKTPHsalng MNPOBOAHNKA CBOAUTCSH K H3MEHEHHIO
qUCNa BXOASUINX B HEro SJEKTPOHOB: NPH OTPHLATENLHOH 3JAEKTpH3alHa
NPOBOANNKY M00aBAAIOTCS M3BHE JIHIIHKE SARKTPOMbI, MPH MOJIOMHKHUTEALHOM
SACKTPU3ALNH OT HEro OTHUMAETCH YaCTh 9JEKTPOHOB, B Pe3yJbTaTe YEero
HAuMHAET CKA3LIBATHCH HE MOJNHOCTHIO KOMMEHCHPOBAHHLIH MOMOKATEAbHLIH
3aPAJ ATOMHBIX fAep.

ITpn snexTpusanun yepes nasesenne (HHLYKILMIO) SIEKTPOHB MEpeve-
HLAI0TCA NO/ BAHANNEM CHA NPHTHKEHNS I OTTAJIKHBANNA CO CTOPOHB!
BICIHEro 3apaaa K OJHOMY KOHIly NMPOBOAHHKA; HAa 3TOM KOHIE MOJAYy-
qaercst M30BITOK 9JEKTPOHOB, YTO OGYCJAOBAMBAET MOABJIEHHE OTPHULATE/b=
HO!U 3JIEKTPHBALLN; HA NMPOTHBOMOJOMNHIOM KOHIE MPOBOAHAKA, H3-3a HE-
J0CTATKA 3/IEKTPOHOB, MOSIBASETCS HEKOMICHCHPOBAHHEI MOJOKHTENbUDIH
3apan. .

Bce 2/@KTPOHEl BO BCEX META/IIaX OAMHAKOBH, MOITOMY HX Nepeme-
IHEHHE He CBA3AHO C M3MEHEHUEM XHMHYECKOro COCTaBa NMPOBOLHAKA Hep-
noro poxa. Macca ke 9JEKTPOHOB HACTOMLKO MaJa, YTO MPA MPAKTHYECKH
JOCTIKAMBIX SJAERTPHSAUNAX HENb3s 3AMETHTH N3MEHEHHs MACCHl MPOBO/I-
HHKa H3-32 N3MEHEHHA UACKA HAXOAAUWXCA B HEM 5JeKTPOHOB. !

B npopoaunkax BToporo- poxa Her cBoGOAHKIX S/EKTPOHOB, 3aTO
B HAX CYWECTBYIOT aTOMBl MM MOJIEKYJB, Y KOTOPHIX €CTh HeA0CTATOK
wat #130BITOK  9aeKTPonos. Takne BsapmKeHHBIE aTOMBI HAH MOJEKYJIb
nocat Haspaune woxos. Ilepenecenne 8apsiiOB B NPOBOAHUKAX BTOPOro
posia 00yCJOB/ICHO MEpPeMElUIeHHeM HOHOB, 4YeM W OGBACHAIOTCS NPOUCKO-
JUIIAE NPH 3TOM B NMPOBOAHMUKAX BTOPOrO POJAA XHMHYECKHE H3MEHEHUs.

Jusaexmpuitt — HENPOBOAHAKA DJACKTPHUSCTBA — NOCTPOSHH U3 MO-
neKysn, B KOTOPBIX HMEIOTCA B PABHRIX KOJAAYECTBAX MONOKHTENbLHLIE
O1pUUATENBHBIC 3APAAL!, WA U3 HOHOB, KOTOPLIE HE MOryT CBOOOAHO

3 Cm, pacyer Ha crp. LI3.
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OCHOBHHIE SJEKTPOCTATHUECKAE SABJEHUA

?:ﬁei:g;ﬂfcl anyrpu.nuanempmca. Tlox neHcTBHEM eneKTpuqecxgi
CROIO OprenTH AU3NEKTPUKE JMllb HEMHOrO CMELLdIoTCs HAH H3MEHSK
BeleCTED, 1 POBKy. Hanpumep, monenbio ARSAEKTPUKA MONET CHIYMKHTDH
(HOJlﬂprlé i KOTOpoM momapHo coegmHEnHbE PA3HOUMEHHHIE BapPAALI
e Kneuynm) GecriopsnouHo nosepHyTh (puc. 6a), Tak uTO
Ecnn & mioa 4K B LeJOM, TaK M B OTHEJbHHIX €ro YacTaX HEeHTpaneH.
M CTie €KTPUKY noAaHecTn sapsyKeHHOE TeAO, TO SapAAl B HEM HE

A, HO JMWb oxuHAKOBO opneHTHpyloTcs (puc. 66), B pesynb-
T4aT€ YEro Ha Koume In3neKTprKa, o6palleHHOM K TOIHOCHMOMY Tely,
BHICTYNAT Bapaan oGpaTHOro suaka, a Ha NPOTHBOMOJOXHOM KOHIE —

= sapsiAbl TOro ke sHaka. Takoe cocTos-
HNe JN3JEKTPHKA HA3KIBAETCA noAZpu-
sayueit. OHO OTJHYHO OT SAeKTpHsawmy,
KOTOpAs BOSHAKAET HA MPOBOAHWKAX Npu
SIBJEHHA HNHAYKUHH,

Ecan  nonspu3oBaHupiit IHINEKTPAK
pasae/nTb HA YACTH, HANPUMEp no an-
maan D u C (puc. 66), 10 kawmpag s
vactefl B nenom Gyner HeliTpansua, aowy,
Ha TOBEPXHOCTH OKAKYTCA sapamy Torg
Puc. 6. [Nonspnaauus ausnex- WJH NHOIO 3HaKa.

TPE o :
puKa Ilpn ouenb Goabuminx SNeKTpRYeCcKy
canax  MONEKYAM  InsnexTpixq MOry
CplTh paspylleHsl, TOrAa AW3NEKTPHK CTaHOBHTCs TIPOBO AHRKoN a_\r
SIBJIEHHE HA3LIBAETCH 1pOo0OeAl NN3JAEeKTpHKa. + OT0

§ 123. dnexrpocraTtnyeckoe noine. 3axon Kynona, Ocnoniy,

HOM 3JEKTPOCTATHKA SBJISETCs 8aKOH B3anMonelcTaug 3apsion BM 3aKo-
nefCTBHE 8apsuoB NEpBOHAYaNbHO HCTOJKOBEIBANOCH Ha + D3anno-
Ma/bHON aHAN0THH C 3AKOHOM BCEMHPHOTO TAroTeHus. Ipn sroy npe

JIOCh, YTOH SHEKTPINGCKHC CHJIBI B CHJIBI BCEMEDHOTO T"T‘OTemm npe llnonara.
coboll ,netlcTena na paccrosunn® 6es KakoH-1nGo pony "Pome;l(cnmmm
npocTpancrsa. B neflcTBITENLHOCTH K€ 3apANM  Bhishiajoy oyroworu
HleM TNPOCTPAHCTBE KaKne-to (pn3nYECKNE H3MEHEeHnq (rak mKDyHcalo.
TAroTEIONIe MACCH), KOTOphE MPEXAE BCEro mpossasiopey 4 T € Kag p
pesikuil apyroit sapsan, nomeutenuslil Ha HEKOTOpoM pacer oM, yrg Ha

¢ Oy
cMaTpUBaeMbIX 3apAaos, neficrsyior cnanl. He Bxopg Nioka i oT pac.
ppe [pHpoAn STHX

OCHOBanpy thop-

nawenennil, M GYIEM rosopary, trru Pacenorpe-
IOKOSILLAXCA 3apsioB B OKPYKaIOWEM UX NIPOCTPakCcTpe 50311.4,(: Cayyae
cramuiecKoe noae. AN
BaanmoaeticTsie, HaNpuyeEp, ABYX s.apsmos 8akMovaeTCy o
3 sapsAOB CO3MAET B OKpyzKaioulem MPOCTpancryg S
er ma Apyroil sapai C OMPELCICHHON cppoy 018, 1 370
amuieckoe noae npedcmasisem coGoyy
daem deficmsue OORUX Hasexm HSOBQHOCO 6uit g
op yeue. CpoiicTsa nosd nayqan.lrnccﬂnu':alo&c‘:éoiz;uxxn Tex akono:-: ne4 Ha
KOIOPbIM nommumulcn cuabl, AC Y cToPOHu oy Hap::;ren'
AlLbi,

mpo

Kancapiit B
noae InefcTBY

Daermpocnt
Jramepuit; OHO 1EpPE
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Taxk kak BsaumonefcTBHE SapSUKEHHLIX TEJ 3aBHCHT OT HX (hOpMBI
PasMepoB, TO 15 yCTAaHOBAEHHS 8aKOHA B3aUMOAGHCTBHS paccMarpuBaioT
TaK HashlBaGMple TOYEYHHe 3apausl. /100 miodedHulitu 3apsdaisr noopa-
3yMesaomes manue 3apsaACCHHLLC Menq, pa3mepsl KONOpPslX Maabl no
CPaBHeHwI0 ¢ paccmosiHie st mescdy Husmu. OueBnaHO, uTO BCAKOE 3apd-
IKEHHOE TEJI0 MOXKHO PACCMATPUBATH KAK COBOKYIMHOCTh TOUEYHBIX 3apfA0B.

3aKon B3auMomeHCTRIS ABYX TOUEUHBIX 3aPsAOB GBI SKCIEPHMEHTANBHO
ycranosnen Kysonom B 1785 r. 3axon Kysona copepxkut B ce6e BMECTE
C TeM onpepesenne BEJUUAHB 3apsiiad.

Bce cpon usvepenus Kyznon npoussoaun B BO3LyXe, HO, CTPOrO FOBOPS,
paccmartpusaemoe B 9TOM maparpade Beipaxenne ais sakoHa Kyuona 0T«
HOCHTCSl KK MyCTOTE, T. € K NPOCTPaNCTBY, B KOTOPOM
HET B 3aMETHOM KOJHYECTBE aTOMOB, MOJEKYJI HJH HHBIX
YyacTui,

3axon paaumoneficTBus TOUGUHHIX 8apaaoB Kyuson
yC'ranonnn 1a OCHOBaHHN namepeuuﬁ, ﬂDOllSB(‘,‘,ELGIIIlMK
C NOMOULLIO KpymursHolx 8ecos (puc. 7). Ycrpoficrso
9TUX BECOB TAaKOBO: BHYTPH GOJABLLIOTO CTEKJAHHOIO
cocysa Ha TOHKOH MPOBOJIOKE MOABELIEHO CTEKJSIHoe
KOPOMBIC/IO, HECyLIee Ha OAHOM KOHLE MEeTaJandecKkutt
1IapuK nt, a Ha Apyrom — npornsosec. Bropoii meras-
JUYECKult mapuk 7 ycranosaeH HENOABHIKHO HA CTEK-
Jsanoit noxcke. OGomm  1apuKaM MOXHO H3BHE CO00-
aTh SICKTPUUECKNUE 3aPALI, KOTOPHE OHI YACPWHBAIOT o (ot
HEKOTOPOE BPEMA, TAK KAK IAPUKH M30/MMPOBANL! APYL  pye pecw Ky-
OT Jipyra # OT OKpyKawouwx Ten. Paccrosuue Mexmy noma.
IAPUKAMA 72 1 7L MOYCHO MEHSITh, MOBOPAUNBAS TOMOBKY
BECOB, K KOTOpPOH mpuKpemyieHa HuTh, yAEPKHBAIOULAS KOPOMEICTO C Ia-
pukom /. Ilpn cooluienun IapuKaM #2 W 7L 3apAAO0B OHH HAYHYT MPHTH-
TABATLCA WIN OTTAJAKMBATLCS (B 8ABHCHMOCTH OT 3HAKOB 3apsijoB), B pe-
8Y/IbTATE HErO KOPOMBIC/IO C IIAPHKOM #2 NMOBEPHETCs Ha HEKOTOPHIH yroa.
TTosopaunsas ronosky Becos, MOXKHO MPUBECTH IUADHK 72 B MPENHHEE NOJO0-
HEHne; NP 9TOM MOMEHT Kpyuenns HuTe OyJIEeT paBeH MOMEHTY SJjek-
TPAUECKOH CuItbl, NpUAONKEHHON K wapuky m. Ecia HUTH NMpPeABapPHTENLHO
TIPOrpasynposaia, To N0 yriy noBOpPOTa OJOBKH MOMHO HEMOCPELCTBEHHO
Onpeje/nTh MOMEHT CHJBl, @ 8HAA JIUIMHY KOPOMBICAA, — M CHJY B3auMO-
JelicTBus MEXAY IapHKaMH.

Xox paccymaennt, npupoasmwux Kk sakony KysoHa, caexytoututt.
Tpexae scero HaGaiofen#s MOKA3HIBAIOT, YTO CAJIGI B3AUMOACHCTBUSA MEK LY
3apaaaMn HanpaBieHs no npamoft, coexnHsonelt sapaast. ITpn oxHonmen-
HBIX 83pAJaX STH CHAbL, Kak Obuio ykaszano B § 121, seasiorca cuinamu
OTTANKHBAHHA, NPH PAa3HOUMEHHLIX 3apAaX — CH/IAMH NPATDHKEHHd. Meuas
PACCTOAHHE 7 MENCAY WapUKaMud /2 U 71, KOTOPLIM COOOUIEHB! HEKOTOpPHIE
HenaMenHse 3apsaant (puc. 8a), MOXHO yOEAMTLCA U3 OMLITA, YTO CHAN
B3aUMONEHCTBU  MEHAIOTCA O0OpaTHO NPONOPUUOHAABLHO KBaAPaTy pac-
CTOAHUA .
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Ilrs cpasnenns pemnynig IBYX 3apanoB ¢y U gy M3MepuM cppp fin
fo B3AUMOACHCTBHS 3TpY 3apsloB € HEKOTOPBIM  ONpeaenennpy TPeTbUM
‘sapsanom 9 CCII UX MocaenonaTenplo NOMEUATH Ha OanHaKoBoy paccros-
HHH Tq OT 3TOTO TpeThero sapsna ¢, (pnc. 80 n 86). Iug 3TOro nocne-
AOBATEMLHO CoOOmaem wapuky m 3apsasl ¢i U ga, a Sapsp Wapuka 7
ACPIHKIM YIEHSMEHHEIM n paBup g, OnbT NOKASHIBACT, g OmHowerue

. cua fl/f-z He 3asucuit Hu om 8elyp 7

a) qz_____r______gq- mpemupe20. 3apaoa, Hu om Pacemosiyyg Tor
! 2 Ha rwomoposi 3apadu q; u 92 nostewqaucy

9 g g‘"“@———éq om. 5imoz0 MPENEceOiGREI C"ellOBaTenbno,
1 0 3Hauenne OTHOLIEHHS CuJ fl/fe O"Pene'mercﬂ
1] r a » apsiaamm n £

0] qze____ﬁ____eqo JMIIL CaMHMH 3ap 711 g,. O

crpenno NpuiaTh OTHOWEHme o ]:l'f:na Gc;e-

Pue. 8. K oGocnosanio aa- paBibIM OTHOIWIEHHIO CHJ fl/fe‘ Tamm o6 71 f‘h
kona Kyuaona, MBI TIOJIy4aeM Aemod usaepery OmHmPaBOui,
d8y.x 3apsdo8 ¢y[qs. UeHur

AGcomornpie snauenus 3apanoB MOTYT OHTL nomyyep MU, pocne
ycranonienns euruys. uziteperuss 3apsios, UTO Hampy Gynerp Cneng:w
HEMHOTO ke, .

Mmes merox cpasnenms 3apsiioB, Mbl MO -‘eé“ Tenepy Pty
PAABL @y, G, @y, .. HOMEULQME nalmpHOTHtl v<.7° UHarogo y CCogy e
opye om dpyza. Torma onwit NOKA3LIBACT, ‘4: OC"M B33aungpe Cry "";
MEXY [apoit sapsgos nponopuHoHaibid  NPON3Bene - ne]::::m_"
& ("II‘LHKHM 06pasoM, OKOHUaTENBHO (Dol"“;"""pi’le“ 3aKon Kynong:

- e3auatodeiicmeus f aeacdy 08V "w""‘”"’*‘"’ 3apagq y, npon cuaa
HQABHQ NPOU3BEOCHUI0 BEANHUR 3(1/1110?:30 ;/q(lOy ’;l; ,,".OGPQ”IHO ’:Opmm-
LUOHAAbHA K8AOpamy paccmosiHust I Me Mz ponop-

f::k ql’lﬁ;
(1)

ABHOCTH.
rae & — Ko3(huunent nponopuioHaibiotts ‘
. cTebybIM BAPSUAN SHAK
Ecan npnnucars MOJOKNTEb R (~|,) ;
IATeJbHBIM 3HAK MHHYC (—), 10 OTF s I c, :
BETCTBYIOT —CHJIAaM  TIpHTsDREns, a 'mm; . ‘ my oo
TeabHBIE SHAUEHHsl — CHJIaM OTTaJKIBE .
J 'L 3alnncaH B BCK- g’ = 2 5
3axon Kyuona (1) moxer 61-11‘1:”&0 Sl
topiom Buxe. llposenem ot TO"L)‘-]'IU\'C-UL‘I\‘TOP - pache )
(pnc. 9) K TOUEUHOMY 3apany 'q-.v }‘;l—m;cmm pabna, i
(!nu;;f neiicTyouas Ha 3apail g g
. , 9192 yanpapiena B Ty ke
1 eanunne k—— H M3
no (1), Be: re ) — npy OMBHAKOBOM gyqp
pAmTEReEReR. 1 9), M B Cropopy
»

ocHTes  phHc. el S HOD(:)]{,X 331151)1
pasanpunbix 3 B g o "B"Ho on

ag
J-lllycf p“”!lc
d-ng, e pa-
K10, P
a,

cTopoily, UTO 1 pam
n q.l,) (K sTOMYy Cayuai0 OTH

: oDy I — npi 1 e
poaM¥Cy=BeKIOpys Te=Tip HanpaBaCHIO, Yhioy, o [ OENyI0

cnay § mo empuine M B g O910My
Mbl TOAY4HN CHAY X '"“iuy

r:
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M couHnubl BeKTOp r/r, HMelouynii nanpasaenue panyca-ekropa r. Taxmy of-
pasov, B BekTopHoM Buje sakon Kysona sanmmercs:

f—p %2 LT (1a)
) {5

Ilast yeranopaenns CGS-ennuuiibl 3apsiia MoM0NMIM B 3aKOHE Kyaona (1)
KO3()(huUEENT nponopuHoHaIbLIOCTA £ PaBHBIM €auHHILe:

— 195
=2

Orciona noayum: 8 CGS-cucmeate 3@ eOuHuyy 3apada npursm marol
motet bl 3aps0, KKonopsLil 63auitodeticmeyen ¢ pasHylil ey 30p5100.4t,
NOMEULCHHBLI Ha paccmogHun 1 ¢it, ¢ cuaol 8 00HY OuHy. 9ra enu-
1L HASLIBAETCS QOCOAIOMHOL SAeKkmpocmamueciol edunuyel 3apaoa.

B yuennn 06 9JeKTPHUECTBE EUUHNLD, YCTAHABJINBAEMHIE 1Ha OCHOBA-
nin CGS-cicTeMsl 1t 3aKOHOB 3AGKTPOCTATIKH, HOCAT HA3paune aocoaiont-
HBLX daexmpocmamuieckuys eduruyg 1 obosnavaorcs cnmsonom CGSE.|

DuekTpocTaTnueckas eniniinia 3apsia OKasHBaeTcs ouenb MajoH oTro-
CHTEJDLHO 3aPS/I0B, C KOTOPHIMI MPHXOANTCS BCTPEUATLCS B 3/1€KTPOTEXHHKE.
B npakriueckoii cicreme eAnNiL 3a eANHNILY Bapsiaa B3sT 8apsai B 3 10?
pas Goapnil; 3Ta eanuuua sapsaa
NA3BIBAETCH * 1Y AOHOM:

Ikyaon=3 .10 CGSE-eaunnu sapsua.

Pasmepnoctn 3apama B CGSE-cu-
CTEME ToJyuHnM Ha ocHosanuu (op-
myast (1):

2] — a
[*1=1/]-[],
OTKYyJa
—Tflle — MV . [T
[ql=[f"72) - L= M2 - LT,

Tlpnpesem mpusep onpeneaenus cua
B3aNMOJCHCTBIS MewRy 3sapskennuni te-  Puc. 10, Cuaw, peiicrsyioume na
JaMIL HA34€KTPH0BAHILIE AP,

I[TeaMeP. JlBa Manpx mapuxa, Ha-

XOJANMXCA B 1OAe  CHABL THIKCCTH, Kaw-

ait maccoit no 0,1 2, noasemennt x uataM Z gaunoii no 25 ear (puc. 10). Tlocae
TOFO KAK WAPHKaM Gbiiit COOGIMENE! OMNAKOBBIC 3APSJbl, OHH PA3OIIINCL Ha pac-
croppne r=>5 ¢y, Onpejennts cooGuiennpie uM sapsap B CGSE-ciicTene u

B KYJ0HAX.
Pemwenne Cuaa orraaxkusanis MCHEJY LTapHKamu:

e
f—F:

rie g — 3apai, Coobmentulil Kax oMy M3 1IapuKos. Pagnoeecue nacTynaer Torai,
xorja cuaa [, ABIUCILANACA PaBHOJCHCTBYIOWEIT CHabl OTTaikyuBapud f M cuau
THKeCT P = mg, Haupasiaena pioap nurti, M3 puc, 10 umeem:

f=P-1ga=mg - 1gg
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TIPH MAZOM yrie « mowwo momowurs g @ mpuGAMKEHHO PaBHBIM Sinl @, HO

-
2 __ mgr,
sina = v omyma =
TlpupaBausas sto snavemme £ BHIDAN(EHUIO ¢%/F?, NMOAyuaen:
gt __ met
2

HTO AT HaM HCKOMBIK OTBET

_ ngr
G 2

Iepesoas stor sapsan B Ky TOHBI, Haitmem:

156 g
—_—t_ =52« 10-% ¥
I=gow “

0T 9815 coop r
=5}/ 2,02 case=156 cask.

W3 sroro pacuera sumwo, uro kyson MpeiCTaBaseT coGoit Gomy
3apsllel, HaGnmonaeMbie npn OGbLIUHOIL SAEKTPH3ALMM Tex, Bhipa
Manoit poneft kymona,

YO enunmnuy, n
HaTea pecpya

§ 124. Hanpsmxennocts 21eKTPOCTATHUECKOro noss, Kag M yica-
spiBasin B § 123, kawamit 8apsi BBISHIBAET B OKPYKalomey "p°CTpaucnc
SJIEKTPOCTaTHYECKOe moJe. Ksyuenne CBOHCTB MOMA Mojgyg Nponagocyn
TIOMEIIAst B HEro moweuHsie 3apsds. W Habmonas Aehcmymm“e i “”é
cusst. IIpu sTOM Gynem nonarate, UTO nOMeaeMble 3apsqy, Moy g m.
4Mo OHU He UBMEHAIOm HIL 8eAUtUHbl, HU PACNONOice sy, e sa' )
dos, Komopuie sbi3siealom nose. Ms saxona Kymowa cpo e, o Pfll-
NoMOKATENbHbIT 8apan ¢, moveulenHsit B HEKOTOPyio Touk s 1“:1
cTByeT cuia f, mpomopuuona/ibHas Be"":',',?.i.{z?f?a 9. Be ““Ha'nnia:
NpaBJieHue STOil CHiIbl onpenensiorcs BE. oy egac“o
sapsa0B, o0pasyouux nose. Orxlowerilf: i ér.u“ CTR e
K €ero BeJuunHe ¢, KaK 5TO OnﬂTb-:l'al\ L n3y i 3 Bakoy Yaton pax,
gaBUCHT OT BEJINUHHBI 8apana q U mpamoep m{u Bnaunylo = iy a, He
Taxam 00pasoM, OTHOLIEHHE f/gr.lpl:;:\eli*mmx o l::::m:-s“ - n:::{-
(pU3HYECKYI0 XapaKTepUCTHKY ecky ECTES X “Oﬂcn; &
10 .OTHOIUIEHUE Ompeaenser (n : e - 3tinge e 1.

¢, cnamuiecKko20 MoAs, OPYI0 aqpy Henpnn
HCCHHOCINGIO 3ACKNLPO & 0603"“"“ pE:
E:—q—.
1)

¢ =-1, 10 E g (
Ecu BoEtg IINE S :?(?i?c;x"r]t;illf\]l oﬁj;:so.\x. Hanpmlc::n"‘lmie
BJIGHAIO COBIAAeT C c‘;,g,:o”."o'uoﬂ mouKe a8Asenesy . Cing, OliE ey
cmamuieckozo noAx 8 O tomsyiauied R e e o 'po-
Holl, THCAEHHO 'f:;f:gfa ¢ 5' .91')1}' mouKy, U uMmeney 5 = Zolc"”‘e/lb HI ;;1{-’

audc ) 2 2AyeT, UTO Hanpsyg e

fﬁﬁff.’aha 5TOro Oonpeae/aeHus caeayer, pm“e“HOcrb eH"e iy

b g N
yuHa BEKTOpH. o

1 Hanpa-
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3a edunuyy HanpaoceHHOCHMI Ml TPAMEM HAMPSKEHHOCTb TAKOH TOUKH
ToJs, B KOTOpOH Ha eanHuyHblil sapsj AedcTByeT cuia, paBHas ennHule.
Orciona B CGSE-cucteme eaniuiia HanpsuKEHHOCTH — 9TO HAMPDKEHHOCTh
B TaKoff TOuKe Mmo/s, B KOTOpOil Ha 3apsad B OAHY 3MEKTPOCTATHYECKYIO
ennuuly netictsyer cuaa B oany nuiy. PasmepHocrh HanpsikeHHOCTH
B 3roff cucreme onpenenutcs no gopmysae (1):

(El=U = _MLTZ_ _ poap—vep-t, @
lgf M72LvaTt

B kauecTse npaMepoB BHIYHCANM HANPSKEHHOCTh JAEKTPOCTaTHYECKOrO
NOJISi B HEKOTOPBIX BAXHBIX YACTHBIX CJyuasx.

1. HanpsaxeHHocTh NOJs TOYEUHOro sapsama. Bosbmem
TOYEuHHIll 8apsi ¢ H ONPEAENHM HaNmpMKEHHOCTb MO0Js B MPOH3BOALHOMN
Toyke A, oTcTOsLelt OT 8apsna Ha PacCTOAHHH 7.

ITo 3akony Kynouna cuna f, neficTeyiomas Ha noiOXuTeALHEI 8apax gy,
nomeulentnift pa paccTrosuul r OT 8apsiaa ¢, pasnai

— 9%
f=ia,

Orciona nanpshkennocts B Touke A Oyner:

E::%:-:’;. )
Bupaxenne (3) onpenenser geautury nanpssxennoctd B tTouke A. Ha-
HpaBJeHne HanpsukennocTn cosnanaer ¢ panpasaenaem cuam f. Cremosa-
Teabno, BexTop E nanpasaen no amunm, coemmnsiomed sapsi ¢ C TOu-
Kolt A, B CTOpOHYy OT 8apsma ¢, €CAM ¢ TOJOKHTENbHO, 4 B CTOPOHY
sapana g, ecan g orpumarenvno (puc. 11),

B BCKTOPHOM BHIE HANpAMEHHOCTb E zanu- ’q@ E
mercs:

E='ﬁa'$, B) g -q@ E~—0~"

rne r— pajiyc-BekTop, mposesennwit or Toro PuC. 1l. haupasaenne manpa-
mecTa, TAe PACHOAOWEH TOoueunblil sapna g, xk HEHHOCTH JACKTpOCTATIYE
TOMY MCCTY, B KOTOPOM BLIMHCAAETCH HAlPsIKe- ckoro noan E,

Hoctb nons E.

Ecan panpsukeHiocTh CO3MAGTCA HECKOABKHMA TOUGUHEIMH SapsmaMu
Gy G2 <++ Qs TO PESYALIUPYIOWQASL HANPANCCHHOCME 6 Hexomopol
movice 6bLpaCaenes 2e0en puteckoll cy Mol HanpsoceHHocmed, co30a-
saeMblX omoeasHuM 3apsdasmu, DTO CACAYET N3 TOrO (aKTa, uTO
cuna f, neHCTBYOWas Ha 3apaj o, TOMEIEHHHI B JAHNYI0 TOUKY, paBHa
reoMeTpuueckoll cymye cma fy, fg, ..., f,, cosgaBaembix Kamauy saps-

JO0M B OTACAbHOCTH
=i, 'l‘fa—*- ons —I- i
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M3 3TOr0 PAaBEHCTR
a4 HAaXOMMM, 4TO HAMpPKEHHOCTb, WU
HUEM Ccmianl f 3apany g, Gymer: P » M3Mepsemasa orHoule-

E=t_f & fu
. St e ol

JIEHBI
COSnanae\' CTos e Clpasa, npeacTas/IA0T HANPIHKEHHOCTH El, E E
MBIE 3apamamu Q> Qar vy Qne CJIEIIOBaTenbuo, 2313 0y Eippy

== !
E—=E;}E;+} ... +Ea @
2 "
e nuocl;[ AMPANMEHHOCTL MOJA AWM OIS [unosem Hasuipaerc
ﬂ)’ ! b ByX paBHBIX 3apsiOB MPOTHBOMO/IONHONO 3HaKa, HaNe 1 COBO~
PYr OT npyra na paccrosiung /, MajJoM [0 CPAaBHEHUIO ¢ e IS X CA
HUEM OT TOuek, g Paccros-

r
& K
g g~ onpenensercs ,,anpm:mpux
O:_ﬁ& ————————— —"——¢ nom. Jluumo, ppgy :"0‘3“
S e D 1
l X UEPES SAPSILL, Haggpey, (‘)lzy(o
Puc. 12, K punons.  Onpenemyy . 10
- 12. Konpenenenmo nanpmxennocti noag  KEHHOCTL  sjepq fanpq-
Ha ocH AuIomsL. CKOrO TOAst 1 ochc‘ran,.le_
. n
Ha KOTOpOii BHIGep r\lllmo.rm,
BOJLHYIO TOuky A (puc. 12). Paccrosune TOUKH A or g, 1 Npoysg.-
H — g oGosnaunm coorsercrsenno r, U r_. Paccrosune To?ﬂlmn ~q
cpeaneft Toukn munoss o6Go3HAuuUM uepes’ r; TOraa: Kn 4 no
l ! 4
re—=r—=; r__-r—{‘?,
Hanpsokennocts E pasna reomeTprueckoil cysme Hanpsiey,
n E_, cosmasaempix KacaelM H3 3apsnon B OTAEIBHOCTH, B 0cTey
qae, Tak kak E, n E_ manpassemns! BXOJIb OCH JUNO/g, l.eol\lelmom c_,l\,’j
cymsa CBOAHTCS K Cymye aznreOpanuecKoi: Tp“‘leck-{m
y LI ['/
5 -
& L
nan
= qr-—+rdr-—ry)
o — R
roend *

Jlanee wmyeen: \
r.—r,="b r.r-=2n
yeaosmio r >/, 10O npaGamKEeHHo

2~k
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u TaKk KaKk mo

s E npunamaer Bui:
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Hponaneﬂeune 3apaga q Ha paccrosnne MEXAy sapaaama
p=ql

HA3LIBAGTCS AloseHnoA dunoas. Beeas B MOCaeAHION (])op.\Iyny MOMENT
AuUnoJist p, NoJyuaeM OKOMUATEeJNbHO:

E—20 (5)

Hanpmxennocts moas E B Touke A HampapjieHa Bnpaso OT OCH AHIONS,

Paccyorpny nanpspkennocts B TOuKe B, nexauwlelf Ha nepneHguKy-
aspe OB Kk ocn umoJst, BOCCTAHOBJIEHHOM H3 CepefnHsl aunoas (puc. 13),
Hanpsxeniocts 5 Touke B ecTs reoMeTpHuecKas Cymma HanpspkenHocTeif,
cosnaBaembix sapsgamn ¢ u — ¢. Tak Kak paccrosius 7, u r_ Toukn B
OT 000HX 3apsiAO0B pPaBHBI, TO YHCJIEHHO:-

q £y

2
+

E,=—E =—,
r
Hanpasaeuns pextopos Hanpskennocteit E, n E_
yKkazausl Ha pnc. 13.

Pegyanrnpyiomnii BexTop HanpskenHoctn E =
=E,}-E_, xak puguo u3 puc. 13, mo seuu-
unie paBeH:

E=E, cos a- E_cos a=3,_7~ cos o
r

2 q
nau
% 2 gl
E= :I‘ ‘fl"—"qr- Puc. 13. K onpeaene-
ry T+ L HUIO  BANpAMEHHOCTH

OGosnaunm paccrosune Toukn B oT  cepeanum Noas oA B Touxe B,

Junosas uepes r, Torpa, TaKk Kak l<r, TO TpH-
61K€HHO r.==17r, " nocaenuss (popmy.vla MOXeT OHITh nepenncana B snae
—a

'ﬁ-
Bpozd, HAKONEl, MOMEHT anmnons p==ql, noayumnm:

E=1F, (6)
Cpasnusas opmyast (5) n (6), nuuuy, uto B oGonx caywasx nanpaxen-
HOCTb TOJS JANNOJS TMPOMOPUAOHANbHA MOMEHTY AWTONst p U 0O6paTHo
nponopiionansia ky6y paccTosnus r OT AUNOJSA,

PaccMOTPEHHEIE BHIIE TNPAMEPH TOKA3HBAIOT, YTO PE3YJbTHDPYIOLLYIO
1anpsLKENHOCTL MOMKHO PaCCUMTHIBATG KaK TEOMETPHYECKYIo CyMMy Hanps-
JKeHHoCTell, CO3/1aBaeMBIX TOUGUHHIMA 3apazami, oGpasylouuMn SJeKTpH-
yeckyio cnctemy. OIHaKO B GONBWIAHCTBE CAyuaeB pacuer ¢ NOMOILIO
NpeACTaBlenns CHCTEMb, KaK COBOKYNHOCTH TOYEYHHLIX 3apajoB, NPEACTa-
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BJSETCA UPeSBHUANHO TrpOMO3MKMM AW BOOGWIE HEBEIMONHUMEIM; 103TOMY
OTPENEICHHE HANPSKEHHOCTA BO MHOTMX 3a4aU4aX NPOUSBONUTCS ¢ [OMOILBIO
HEKOTOPBIX BCIOMOraTeNbHBIX NPAEMOB, O KOTOPEIX Deub Gymer mme.

Mcxona u3 dopmyast (5) mas HanpsKEHHOCTH TOXA INNONA, Jierko matity CHAY
B3AMMONEHCTBAA NByX yecTkux aunoaeil, PaCHOIOKEHHAX BIOAL oxuofi mpawoil
Ha PACCTOAHUM r, GOJLUIOM TO CPABHEHHIO C HMX COGCTBEHHBIMY Pasmepamy,

Ipn sTom mox sxectkmv amnosem MOAPASYMEBACTCA TakKoit nunopy, péccron-
e / MeYC1y 3apAlamu KOTOPOro He H3MEHACTCH NOL BANAHNEM Buewpy cum 06a

3apAld  TAKOrQ :

008 kecTko”
L L C“’“‘?,"” IDYC © npyroy, "
R S Kornaa;g;lmp““ Cepsa  cayvaif,
~% L{_}"h o Omomg:gg«m Halpasrens Apyr
r UMEHBBI Kompaye (LRYEY DasHo-
paccrommie 1 e (PHC. 14), Tlycrs
Puc. 14, K onpenmesennio cuasr B3anmo- JNHE Neproro OTCunTang qr cepe-
neifcTBuA #BYX junoneit wero  sapsna _mmo:m 10 Gmmkail-
noJi. 9:  BTOporo mu-
0 MepBLIM
Hanpsennocts nmoast Ey, cozaBaemor P IHUN0eN B Toy Mecre, pie Ha-
XOMTCA 3apaf — g, 110 (opmyne (5) pasna y
2py
Eyz=—5,

Braronapa wa,

T p; = gyl — MOMEHT MCPBOrO ANMOMA. DI YR o

HOCTH, Ha 3apsaj — gy BTOPOro AUNOAA neficTByer cuaa TOlt maupsmucen-
2

1
g : fi=—" 4%
Ha sapsu - gs Toro e mimoas AefiCTBYET citta

2p
fﬁ=+(7q:;f):’1='

Cywmmapnas cuaa, ReficTByOman Ha BTOPOI JUNOML rak teno,

e .
2p1 2py fr—=— Q'pl{l ) Pasna;
f=h+tfh=—7 q=+(r+[s)a g e
l+£)* Qs
=
Tak xak no ycrosnio [<Lr, TO npHGIKEHIO:
i —31’— oTkyna f——_ 6piZ.
.__‘—(—!—5— r’ 3 f r\:q‘
(1+7)
— MOMEHT BTOPOrO Iiiogx
: = rie ps — MOMEE an,
g, Tak KaK laq: = P2
- 6pipa
f= e
L - .
Fyrag MUHYC 03HAUACT, yro pe3yabTHPYIOWAR Cuxa Manere, ik 0]
3 ) o )
nccmt;r qyuae, Korxa 003 A0S u:\npcarn:egll,xmn%yr 1 om0, Dh
oquonmccmim‘mu' KOHILAMH, Kf‘r“ ene;‘;?m:':lcﬂn s orrji::xsan:ﬁcr :H;l‘lo) S iy
22 e, HO MONOWHTEMbHE, T € FH 00 eomuoneiicaing Memf' 1y i

2 (7) noKa3LBacT, 5 By
opmyaa (7) UOKASEICS * /% MOMEHTOB H 0GPATHO mpg Iungy
Ipia lpousseicHuio i 10PUkOLy 7 MU fpo-
nopuuonaabua Hp Wby
- eTBL-p-
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Toll CTemeHH PacCTOSHMST MeX1y HuMH. PacyeTsl nIpon3BeieHs! HAMH IJfi Cayvas
Znnonefl, PacioNOKeHHBX BLOZb oaHOll npsmoif, MoxHO noKasarb, ¥TO W NpH
VHBIX PACHONONEeHHSIX Aunoneil Cina B3anMOLCHCTBHA MEMCIY HHMH 06paTHO Mpo-
HOPUHOHAbHA YeTBEPTOIl CTeNeHH PaccToAHUA,

§ 125. Jlunuu HanpshxeHHoCcTH. Kak OblO BHISCHEHO B NPEXBIAYIIEM
naparpage, Kaxuoil TOuke 9JEKTPOCTATHYECKOrO NoJAs MOXKET OHTh CONo-
craBjienl BeKTop Hanpsbennoctn E.

Bsezem Teneps NOHATHE O AUHUL HQNPAICCHHOCMI, Ha3bIBAEMO TAKKE
cusiosoll nunmeit. ITox Jamumeil manpsukenuocTn OyaeMm NOAPasyMeBaTh
TAKYI0 JNHMIO, B KawJOfl TOuke KOTOPOH serimop

HQNPANCEHHOCMI Hanpagier No KacamersHoll &
(puc. 15). Jlnunn HanpsyKenHoCTH  NPHIHACHIBAEM E
HanpasjeHne, COBMNAAAIONIEe ¢ HAanpaBJeHneM BeK- 1

TOpa HaNpPSKEHHOCTH B KaycAOH TOUKE AMNHH.

Taxum oGpasoy, Jnuns HanpsHKEHHOCTH onpe-
AeJN[eT B Kaxaoil Touke, uepes KOTOPYio OHa mpo-
XoanT, Hanpasaeune nanpmkennocTn noas E, @  puc 15 Janns panps-
CJEN0BaTENbHO, H HATIPaBJEHHE CHJbI f, neitcroyio- K EHHOCTH,
el Ha MONOKATEAbHBI 3apsin —|- ¢, NOMEuleHHbIH
B 5Ty TOuky noad. Tak Kak Hanpasienne cuanl f onpenensier Jmiib
BEKTOP YCKOpeHns, npHoOpeTaeMoro TEJOM, Ha KOTOPOM COCPEAOTOYEH
8apai ¢, a He HanpapJEHHE ero Mepemeulenns, To, CJCA0BATE/NbHO, 8aps-
JKEHHOE TeJA0 Noj AeHcTBHEM Cha mojs, BooOLle roBops, MBHXETCA He
no amupu uanpskesnocTn. ITomoxnrensno sapspkennoe T€JO, HA KOTO-
poe He AEHACTBYIOT HHKAKNE CHJBI, KPOME SJeKTpuuecknx, OyHer isu-

rateCs 10 JHHHA HanpsDKEHHOCTH

I TONLKO B TOM CJy4ae, Koraa sra

4 JAniAs TpAMas M KOrJla Hauajphas

CKOpOCThL TeJa Hanpas/eHa mo Ju-

7 = HHH HANPSUKEHHOCTH.

Paccvorpum npumeps annnit Ha-
NpsHKEHHOCTH. ]

o) o l. luanm HanpaXKeHHO-

CTH TOYEYHOro sapsipga.

Puc. 16, Jlnunu manpsmxennocrn toveu- JIErKO BHAETH, YTO JIHHAN Hanps-
HOLO  BAPAAAT @ — UONOMMICALHOIO;  (EHHOCTH TOYEUHOrO 3apsifa — 3TO
0/— OTPAUATENLHOrO, NpAMbIE JIHHUA, BLIXOMSLIAE W3 8a-

psna, ecan OH NOJAQKHTEAbHBIR,

BXOAAIME B 8apsiii, ecau on orpuuareabunit (puc, 16a u 6). Takam o6-
PasoM, NOJOKHTEJALHBIL 8apAL MOMHO paccMaTpuBaTh KaKk MECTO Hauasa
Aup HaNpsKEHHOCTH, a OTPUUATENbHBIH 8apaj— KaK MECTO OKOHUYAHMS
anunil panpssennoctn, KacateabHbie K JuLHAM HANPSKEHHOCTH B OGOMX
STUX CJAYYasX COBMAZAIOT C CAMMMM JMHMAMA H HAnNpaBieHbl B Kaumoh

TOYKE B TOM JKE€ HANMPABJEHHH, YTO M HANPAKEHHOCT.

2, Jlnunn HAMPAXKEHHOCTH MBYX TOYEYHHLX B3aPALOB.

Ha pauc, 17a npeAcTaBaeHbl INLUN ABY X MOLEHHBLX PABHbIX 1 0DHOUMEHHBLX
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OCHOB
HBIE 3JIEKTPOCTATUYECKUE ABJAEHUA [r. xtv

3apa008, Ha py
e, 176 —
76 — nByx movesnsi s pa3HOUNMEHHELX 3apL008, HYHC™

JICHHO PaBHBIX
apyr
nocta dunoas, PYr npyry, T. e., mpyruMu C/OBaMH, JIHHUA HalpsKeH-

3 JInu
. U0 Han =
pfl)l(e"l{VOCTH OOHOPOOLHOTrO ITOJISIL OIIIIO

POLHLIM MOJEM
Hassinaer
o reol\le'l'pl-ll[eul(][?e] Csl TaKoE MoJIe, BO BCEX TOUKAX KOTOPOro HANpsiKeH-
PaBuel, T. €. OXMHAKOBBL TIO BEJHUHHE M HAINpaBJE

2l TN

Pu
c. 17. Jluunu nanpskeHHoCTH ABYX TOYGUHBIX 3
a — oIHONMEHHBIX; 0 — Pa3HOUMCHHAIX. apanos;

o, Ouesn i
S CBHAHO, UTO JIMHAAMH HANPSAKEHHOCTH OXHOPOM}
| X(.m, Jllllapn.:;nenbume BEKTOPY HANPsAKEeHHOCTH ‘ora n
HHUI HAOPSUKEHIOCTH MO :
10KHO  SKCTEPHM,
BOCIOJ y o
v ﬂch b;'souaumucu TEM, UTO YAJIMHEHHBIE KYCOUKK mgnbno
.’?'ION ,)/lvacrl'onm AI0TCs BAOJL JnHuil HANPSKEHHOC T ﬁe
YHOTpesIsioT MEAKHEe Hro/buaThie KPHCTAMIBL rumnca .H . AeNoncTp,
1 ! 1 TInea, nacyy, T
KasHiyIo IIACTHIKY € Hagpee . IX HA CTe-
KyCKaMH CTAHHOMA, Kopg SRRy Ha
nee

0Jist ABJAIOTCS

,{Tpfl’ﬁ"ﬂpymu Ih,
K4, noaapu-

bIM

gapsiast. Ha puc. 18

J103KeINe KPHCT, 8 npe C00GaIoTes

noie KPHCTAMIINKOR 1y o pa

= o ] = cro-

CTAIHOMEBEIX KPYIKKOB, g, gy

HMEHHO. Pilkeryy ABYX
X pasuo-

Tak Kak Hanpseny
s oc
nanuoil  TOUKe ”pOCTDaucn., OaR gy poo
OO HANDABICHIE, 1o Tia Mm“\a,lcnon
CTH HHKOrjaa He ‘“or.\"l‘ nell-ln" ﬂ]Ll JUITE
HanpPSIKEHHOCTH HAN M gy o, K Tbcl:lﬂxjeuuo_
Ha » Jluynu

~ D a1 1 e o =
Pu}. I$, I.I.LHO‘."(OM\(‘IHIL Kpit HBIX 3aPAAAX 1 KOHYAg e
CTANTHKOB ramca BOMI3N CTA~ § !26 Mo TCq n OJIQ]I' '
HIOMEBBIX KPYKKOB, 3apaicei= z TOXK Hap ‘Phiggy, rens-
HbIX PASHOHMCHIIO. pema OCTPOPpancxom\r Sy TeNL L,
a

REAYIETO CARAYET, ypo —, AVecq TH. Teo-
uepes MOOYI0 Touky pno MMhug W3 ppe.
B NMPOCTPAHCTBE, HUuey o TDchTn AN aycer-
Jlipua HAnpsHKEHHOCTH, XapaKTepusys Hanpapmey, PDatygyc Tak yro
cava mo ceGe He xapaKTepu3yer BeHUHHA yan fl)n;e X l.lp“leuo_
MONCHO BBECTH ycnouuc, CpsI3BIBAIOLLCE BeAUUUHY l'a“Pﬂm:}:locm)xeg“ocm,
Hogy,, VAnako

tWcpo 5

HOCTH MOXHO NpPOBECTH
ypico JmHi, NpOBOJLHMBIX
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NIPOBOAUMBIX JAMHAR HampsKeHHOCTH. TaM, rAe HanpsHKeHHOCTb GoZbuie,
OyJeM MpOBOAWTH JIMHMM TYLIE, a TaM, FAe oHa MeHblle,— MeHee rycro.

IIpousBo/iLHOR NOJE MOXKHO MBICAEHHO paséuTs Ha Maibe obmactd,
B KOTOPBIX HANPSIKEHHOCTb MENSeTCs CTOJb MaJo, UTO MOJE MOXKHO Cud-
Tatb B mpenenax rofi obGmactu oxHopoAus. IlpoBexem MbiCAeHHO B
Takot obxact muowanky AS, (puc. 19), nepresan- .
KYJSIDHYIO K JHHHAM HanpsOKEHHoCTI.

Ycnopuycs uepes aTy IVIOUAJAKY NPOBOANTH Ta-
Koe uucsao AN Junnti HAUPSKEHHOCTH, YTOOBI UHCIO
JUHAK, TPAXOAALUXCS 1 €IUHAILY TOBEPXHOCTH IIO-
waaxa AS,, paBHSIOCH 3HAYEHHIO HANPSHKEHHOCTH B
ofuacTi NUIOWAAKH, T. €. MOTPeOyeM, uTo0bl BHINOI-
HSIIOCH COOTHOLUEHHE:

AN _ 7 o)

AS, ;
Puc. 19. Ilromanxa

[Ipn BHIO/AHEHHH STOTO YCJIOBHS MOCTPOGHUS JiH-  AS,  meprenugy-
HIi BeJAHUNNA HAnpsuKennocTn JAefiCTBATE/NbHO OKa-  JApHas K JHHHAM
suBAeTCs CBfsauHoft ¢ rycrorofi amimii Hanpsoken- — HAUPIKCHIOCTH.
nocru. B Tex mecrax mnoJs, IA€ HampsiKeHnocrb
MEHbLUe, JUHN HANPsHKEHHOCTH NPOXOAAT MEHEe rycTo, a TaM, rAe Hanps-
WEHHOCTL OOJbILe, JIHHN HAYT IyLie.

OGuwee uneao aunnii HaNPMKEHHOCTH, NPONASHIBAIONIX HEKOTOPYIO
UOBEPXHOCTL, HA30BEM HONLOKOM HANPANCEHHOCMI 4Yepes 5Ty MoBepx-
HoCTh N obosuaunm Oyksoit V. Yucno nnunt
AN, nNpOHH3HIBAOIWUX  BJEMEHTAPHYIO  IUIO-
uanaky AS;, oOpagyer siemenTapusii MOTOK
uepes oTy IVIOIAJKY. :

Pacemorpuy, kakoe unciao AN aunuii na-
NPsKEHHOCTH NPOHUSHIBACT MaJIylo miouaaky AS
(puc. 20), nanpasienne HOPMaJM n K KOTOPOf
o0pasyer yroi o. C HanpaBJeHUEM JuHni Ha-
npsokennocrn, Ilycrs AS) — npoekuus AS ua
II0CKOCTD, MEPHEHJMKYAAPHYIO K HANPABICHIIO
aunuil nanpsocenioctd,  Ouesuano, 4I0 T€ M

Puc. 20. Tlromaaxa AS,

PACHOJOWCHHAL  HAKTONITO

1O OTAOIMICHIIO K JIHHIAM

HAIPSNKENTOCTI, TOALKO  T€  JIHHAM, KOTOPHIE  IPOHA3HIBAOT

) naomaaky AS, npoilnyr m uepes mowaxKy
ASy; caenosarennio, us coornowenns (1) uveem:

AN=ASy+-E=AS . cosc.- E.

Ho sennuiita E cos o. npepcrapisier coB0i MPOCKIMIO0 BEKTOPA HATIpsKEH=
HOCTH HA HANPABACHHC HOPMAAM f K HoBEpXuoctd AS:

Ecoso.=E,,

AN=E, . AS, @

CNeA0BaTC/AbHO,
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D10 COOTHOLIEHHE ONPENE/NseT SJEMEHTapHHH MOTOK HanpsKEHHOCTI
npomxabmaloumﬁ NPON3BO/ILHO OPHEHTHPOBAHHEI SJEMEHT NOBEPXHOCTH AS.
CnepoBaTebHO, SJIEMEHTAapHE NOTOK HANpsKEHHOCTA Yepes INPOH3BOABHO
pacnonomeuumn SJIEMEHT [OBEPXHOCTH PaBeH NpPOH3BEASHNIO HOPMaabHOH
K 2aeMENTy coCTaBasiomelt nanpsaxennoctn E Ha mnuomanb SJEMEHTa.
Ecau muomagka AS mapajiesnbHa JMHHSIM HANPSHKEHHOCTH, TO TOTOK
yepes Hee PAaBeH HYJIO, TAK KaK B STOM Caydae a=m=(2 n E,=0.
3nak MOTOKA 3aBMCHT OT TOro, Kakoit yroa o6pasyioT JAmHHE BEKTOPA
HanpsKEHHOCTH C TeM HAMPaBJACHHEM HOPMaji, KOTOPOE NpHHATO 8a f10-
JI0MCHUTENBHOE.
Ha puc. 20 moTox nonoxutenen; ecan On Mel BHOpPaanm 8a NOAOKNA-
TenbHOE HAnpaBleHne HOPMaJ n  HanpaBAenne, NPOTHBONOJAOKHOE yKa-
ganioMy Ha puc. 20, TO 8HAK NOTOKA M3MEHMICS OBl Ha OTPUMATENbHBIL.

[TOTOK HanpseHHOCTH YEPe3 KOHEuHylo MOBEPXHOCTb S onpeensercs
xaK aareGpanyeckas CyMMa S1EMEHTapHHIX NOTOKOB:

N=2AN=2£n AS. @)

CymmppoBanne TIPOM3BOMMTCA 1O BCEM SIEMEHTAM MOBEPXHOCTH, HA
KOTOpHE Mbl pa30HBaeM Hauwly nOBEPXHOCTH S »

=

DneMeHTh NOBEPXHOCTH AS pano Gpath GECKOHEUHO Mambimy Obosmas
[I09TOMY SJAEMEHT IIOBEPXHOCTIL uepes dS, 1noaywnM Juisi snemenrapnor it
. panpsukennocTy dN Bhipaxenue: PHOro moroka

dN = E"ds_

Motok Hanpsaxkennoctn N y

- €pes
PHIPA3NTCS CYMMOIl Geckoneuno ngm&?:epxuocrb S
KuX GeCKOHEUHO MABIX 9AEMeHTapHMX 1y O uncaa ra-
HHTErpasoN OTOKOB, T. e,

N= S‘ E,dS,
¥ (30)

rne suayox S 031AYAET, uTO unTerp
e 1Ba BCIO PACCMATPHBACMYIO noge

AT pacnpo,
PXHocTy g CTpa-
puc, 21. K BhsoLy BuiscinM, Kakoe uHCAo iy ¥
TeopeNH Ol(“lrl[:glcgﬂﬂLl(U' HOCTH CJEAYET HDPOBOAUTE pa TO“e‘:anpml&en.
FO = =t pama g, NANpPSKEHHOCTH mogg I(m.qllloro 8a-
pgercs 00parno [IPONOPLHOHAILIO KBaapaTy ggccromum § 124 p’?;? Me-
: = Garafalo : e
roueunsii sapai ¢ cosnaeT. "-06'16, 000';‘{‘31;.]”;; 5 Cl‘ggp““echon cm\me':ppll(a(;(
TO ANHNI 1mnpsm\'cnuocrn,km\ BT )' m“e g "p‘encrﬂﬂnmor C o
m;meTpuquo pacno.’tomeunme paauab ‘quHO o (puc, 21). 0 wee 0Goit
110 MBIC) up
;\' oGosnaunm uepes % npon?ﬁ\éo‘\? l; sapﬂnebzpuzlecxym “anpmlnlcl:?o
£ c I A - » Lor, Th
mayca I ¢ 1 Jacy,
OHBBOJILHOrO Pafily™ . cTH, TIepecexa npuy
r!l?,om”o gucao anHui HanpspKentoc a’mlopsna\\lelomux enmmuy?nmo“‘y
A 1 K nepﬂelL’I"K)'v"”p”c‘"' e HIIO  wap OBepx-
HocTH, ! '
roukax mnosepxnocti:

5
popenenHas ChepHiecKas noaepxgo’c“fﬂﬂocm B
M HanpmKEenHocTn, Q Nepn
; pUBIM AHHEAM + O6ue priei-
a k papuaib c
ApKyASpHa
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10 NPEATN0JI0KEeHNIO PaBio N, C1€10BaTE/ILHO, YePEs e AHHNILY MOBEPXHOCTH HX
Gyner nmpoxoanth A Dra BeaUYHHA HOMKHA MO YCAOBHIO (1) YHC/ICHHO

4ar®’
PaBHATLCH HANMPSHKEHHOCTH HA PACCTOAHMIM 1 OT n
sapsijia, T. €.
’ N ___l]A 1
4’,',.: e '.: , )
OTKyJa n. 7
N =/4=q. 4) P4

Taknm oGpasom, HAmZO w3 KQicdo20 HMOYEHHO20
3apsda q nposodumme 4wq CUMAMEMPULHO pacho-
AOCEHHBLXS ANHUIL HAnpsIoiceHHOCU.

ITyrem oGoOmieHast 9TOr0 MOJNONKEHNS BEIBO- i ;
auTcs Tak HaswiBaemas meopema Ocmpozpad- n
¢ko20 — l'aycca, pawomas oOLLyI0 CBSI3b MEWIY
NOTOKOM HANpsKEHHOCTH uepe3 BaMKHyTylo Mo- Pic, 22, Tloxoxmreas-

Hoe wpanpasjaeHHEe HOP=
BEPXHOCTh W BEANUNHOIl 3aps/a0B, HAXOAAIIUXCH Maneil K saMKHyTol
BHyTpH STOfi moOBepxnocTH. Dra TEopema obuer- 1OBEPXHOCTH,
UdeT IS MHOTHX YaCTHBIX CJYUYaeB OnpejeseHue
BEKTOpa HanpsikeHHOCTH, CO31aBAEMOr0 3apsiaiaMi, HAXOMAUIUMICS HA Tenax
KOH@UHBIX MiaH Aaxe OecKoHeuHo OOJbLINX PasMepos.

Teopema Ocrporpanackoro — Caycca moxker Ownth copmyJnpoBana
caepytomum 06pa3oM: NOMOK HANPAACEHHOCHUL iepes nAl06y10 3aMKEHY-
MYI0 noGepXHoCHL, 0X8amMbeaUYI0 3apadbl, paser npoussedeHuo 4w
Ha anze0pautecrcyio CYyMiy oXsamol8acsvlx 3apsdos.

Yrolnl 10Ka3aTh 9TO MOJOKENHE, YCJHOBHMCA I/If 8aMKHYTOll nosepx-
HOCTH CUMTaTh MOKOMHATEIBHBIM HANPABJICHAE HOPMAJIH K 3JIEMEHTY NMOBEpX-
HOCTH, 8blX00fee W3 00BEMa, OrpaHHuHBae-
MOro rosepxHocrsio (puc. 22). Toraa Jjunud Ha-
NPSHKEHHOCTH, BBIXOAAIME H3 oObema, orpa-
HUYEHHONO JaHiofi NOBEpPXHOCTHIO, co3manyT
TIONOKATE/NLHBIT TOTOK; JIMHUK JKE, BXOAAULME
B 00bEM, CO3JaNyT OTPHUATEALHLIH MOTOK.

Ilpnusis. 910 ycnoBUE OTHOCHTENBHO 3HAKA
HOpMaJii, IMOKAXEM IMPeXAE BCEero Crnpaseimiu-
soctL Teopemnt Ocrporpapckoro— aycca mist
OAHoro Toueynoro sapaga. Okpyxuum TOUEU-

Puc. 23, Ilepeceuenue -

HIMI HATPSUKCHEOCTIH HEll 8apaj ¢, KOTOPHIH OyAeM CuMTaTh MOJIONKH-

NPOU3BOALHON 3amMKHYTOl  TEJLHLIM, TMPOW3BOJBLHOH SaMKHYTOH NOBEPXHO-
P b y

1OBEPXHOCTI, creio S (puc. 23). [To mokasamnomy, H3 sapsaa

Hag0 NpoBecTd 4mq JHHEH HANPHKEHHOCTH.
Kawpan n3 STUX JHHAH# MEpecevyer noBepxXHOCTh S anGo omuH pas, Kak
aunmmn A n B, nuGo moGoe apyroe, Hedemroe uncAo pas, Kak, Hampu-
mep, auuns C, KOTOPas nepecekaer MOBEPXHOCTh Tpu pasa. Ho amuusa C
06a91c06.  66IX00UN. W3 TOBEPXHOCTH S W 0duH pa3 8 Hee Bx00um; 1O
YCAOBUIO OTHOCHTE/IbHO 8HAKA NOTOKA B MECTAaX BLIXOAA OHA CO8jAer
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TIONOXATENbHEI  MOTOK, a B MeCTax BXOJa — OTPMUATENbHbIH; TaKnm
00pasoM, st pacyeTa MOTOKA HAMpSLKEHHOCTH uepe3  8aMKHyTYIo
TIOBEPXHOCTb S Jsmuust  Hanpsukennoctn C MOMKHA YUATHIBATHCS TOALKO
opnit pas. Tak xe Gymer obcroars meno u ¢ moGoli apyroit annneil
HanpsHKEHHOCTH. B pesysbTate Mel MOJAYydM, uTO OOWIEE HACJAO JH-
HUH  HANPSDKEHHOCTH, TNPOHMSHIBAIONNX 3AMKHYTYIO MOBEPXHOCTb Jilo-
Goil (opMbl, OXBAaTHBAIOULYIO TOuEUHbll Bapss ¢, PaBHO HACAY JHHRIL,
HCXOISUIMX U3 TOYEWHOro sapsiga ¢, T. €. pasno 4wg. ITo onpexenennio,
STO MOJHOE YHCJIO JIMHMiI HanpskenHoctTn /N AaeT NOTOK HANPHKEHHOCTH
Yepes 3aMKHYTYI0 MOBEPXHOCTH S.

Taxun obpasom, crnpasegansocts Teopemsl Ocrporpanckoro — Iaycca
9 OHOr0 TOYEUHOrO 3apsijia JoKasana.

JIlas o6umiero cayuas, KOrja BHYTPH 3aMKHYTOH NOBEPXHOCTH Haxo-
purcst moGoe uncio k& 8apsamoB ¢y, Qi ---» Gk, PACCMOTPHM MOTOK,
HanpsHKEHHOCTH, CO3AaBaeMplll OMHNM N3 HIUX, KOTOpHIi MBI 0003Haunm q;.
Ilo ckasaHHoMy, NOTOK, CO31aBaeMblii STHM 3apsIOM, Ni=41:q‘.; np‘u
9TOM 3HAK TOTOKA COBMAJAAET CO 3HAKOM 3apanaa.

IMoannit morox /N, cosjpapaeMelil BCeMH 3apsilamu, PaBREH aareGpan-
YECKOil CyMMe NOTOKOB, CO343aBaEMbIX OTAC/BHBIMA Sapilamu, T. e.

N:EN,-=4‘NZqi, (5)

Dr1oT pesy/ibTaT N BRIPAKAET coboil Teopemy OCTPDPPHRCKOro*
Iaycca, c(opMyInpPOBaHNYIO BhIlLE.

M3 Teopembl Ocrporpajckoro —I'aycca moayuaerca psp BaMILX
caepcrsuil.

Bo-nepnsiX, N3 TEOPeMbl MBl CHOBA TO/yaeM, MTO JMHAN Hanpsye.
HOCTH MOryT HAaunHarpes TOALKO B MeCTax HOJNOKHTEALHKN Sapsnoy
2 KOHuUATHLCS TOJBKO B MecTax OTPHIATEALHEIX 3aPsA0B. »

BO-BTOPHYX, €CJI Mbl BO3BMEHM 3AMKHYTYI0 NOBEPXHOCTY, OXBATHEA 0.
nyo 3apsiisl, a"reﬁpau\[ec}\‘asl CyMMa KOTOPRIX pasna nynaw, o A
[OTOK HanpshKEHHOCTH uepes TNoBEepXHOCTD paBen HyJa; sio OSnaugey
yro uncHo gunnil, BRIXOMSAIIX 13 oObema, Orp:}lllmeuuoro Nanuop “0:
BEPXHOCTHIO, PaBlo qucay anunil, nxonmu}xx B o0bLen.

B-TpeTbiX, €Cii 3aMKHY Tas nouepxuo;nr npon?eneua B none TaK, yro
puyTpH Hee HeT 3apsoB, T0 mn[nn Ilnf!?sl)l\el:llccgl ‘oy'nyr e Npomnar”
u:x'}b, e HaunpHasch u ne Kounlam.bv I'ill)lpll Hee. x "LHOUaTe:u,no’
BXOMALIUX apnuil pasio dllc.1)t }xfxe,Lsiuxlxtf,lllx‘) noaunil norok Hanp
yiocTH uepes [IOBEPXHOCTH TAKNKE paseH HYJHO.

Ucng
e

BbIBOA lr)eppenm Ocrporpancuoro_ray
: 5 Jemblx B § 126 BONpoOCOs, UPHBEAEM Bhingy Cea
A i paccMaTpPHBASMBIX B 3 4ok pisex oy s
Banny .B‘:lj'::.l,f)(fro_x_l‘a\-cca HeloCpeICTBEeHO 13 sakoxlz{a Kyaoua u pe °Uloi°
C io i C N :
OLTPOIP,“G””H HOHATH O ANHUAX panpsxenuocTi. Kak ¥ B npenuinyiyey
)()a np::-z:“l‘ 132 CTOAb Maine oGaacTh, 4TO0H B NPEASIAN STHX 0Qaacrei} ero'.,pas""
Gpem noac b :

rart J AUBIM.
O L yiTarh OAHOPOAUBIN.
Guang. p Takoit 00!

§ 127. Boaee crpornit

(acTin GECKOHEUHO MAIYIO NIOWANKY dS (pye 5

Ecan B34rb ~rp E MOWHO CHNTATH NOCTOAHHON mo )y T
e WK 0CTh MO Beaiyy » TO

\jeqax Hanpmkent ] o w M e y

B €€ ll’)';li:; BriGepeM [1010KNTRAbHOE panpasAaeHUe HOPMAAN K UﬂOl-ua,m(e. o 3: ~

up;‘m.’lL’H . & Go ae
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UHB €rO Yepes m. DaemenTapubli MOTOK HampmkenHocTH dN Yepes MIOUAAKY dS
OlIPEACANTCSE COOTHOUIGHHEM:
dN =E,dS,

rie E, oswavaer mpoexuumo sextopa E ma manpasaesne nopmamn n. Onpejgemin
TENepb SJMCMEHTAPHbIfI IIOTOK, CO3AaBaeMblil Yepes NAOMANKY dS TOuGHHBIM 3a-
PANOM @, HAXOUAUIMMCA B TaKoii TOYKE, N3 KOTOPOIl dAeMEHT dS BujeH moj reiec-
HBIM yriom do (puc. 24). ITo saxony Kyumona
nanpsmiennocts E nanpasiena mo pammycy-
BEKTOPY r, MPOBCACHHOMY M3 TOUKH, IJe pac-
nonoxen dapai. Ilosromy yron a mMexay Hop-
Maablo n 1 Hanpsikennocrolo E pasen yray
MEMCLY 9aementamp nosepxsoctn dS u dS,,
rue dS, — npoexua dS na nanpasienne, nep-
Nenankyasproe & paguycy-sekropy r. Orciona
Caelyer, uro:

dN =E,dS=E cosadS =E dS,.

Tak xax B cuay saxona Kyaoua

2 4
E=-L,

TO Bhpawenne aan dN MOMWHO nepetucars

B BHAC: b

dN=itIS°, Puc. 24, K Gonee TOMHOMY Bbl-
r soay  Teopemb  QOcrporpaj-
dS, ckoro — [Caycca.
Beanuiua —& ©CTb, 1O ompejedetiio, Te-
aecuuit yron do, mon xKoropuiM 3aement ¢S pumen n3 mecta sapaja. Orcloga
OKOHYATCALHO NOJY HiM:
dN = q do, (1)
T. €. sAeMenTapHuil NOTOK nanpmkenHoctn dN, coznasaemplil TOUCHHBLIM 3apsiIOM
Uepe3 9ACMeENT 1OBEPXHOCTH dS, paBeH HPON3BENEHHIO BEANYHHB 3apsia ¢ Ha
BCAMUHIY TeACHOro yraa do, NOX KOTOPLIM 9/AEMEHT IOBEpXHOCTH dS BHIEH, U3
TOUKH, [JIe foMelleH 3apa.

Hoanudi norox N uepes 3aMKuyTYI0 NOBEPXIOCTH NpEACTaB/AAeT coGoil Cymuty
S/CMEHTAPHLIX TIOTOKOB HEPE3 9neMeHTHl nosepxnocti, Ojuako BBHILY TOrO, YTO
SAEMEHTAPHEIE NOTOKH GECKOHEHHO MA/bl, CYMMHPOBAHHE JOMKHO ObITh 3aMCHEHO
HUTELPHpOBAHIEN:

N= \‘ dN.
o
Bocuoavsosaswucs Gopayaolt (1) pan dN, nepenuwuem nociefuee Bhipa-
WeHHe B puLe:
N=g S duw, )

YCaonuMen, KAk W npexie, CUMTATh IONOMHUTENLHBIM HAMPABAEHHE HOPMAH,
BLIXOJUILEH H3 00LEeMA, OFPAHKYEHHOrO JAAHHOMl NOBEPXHOCTLIO; TENECHBI Yrox
Oynes CUMTaTh NONOWUTEALHBIM, KOIJlA H3 TOYKH, L€ PACHONOWEH Sapii, BHAHA
BIYTPEHHAA CTOPOHA NOBEPXHOCTH.

Ecan sapail pacnoaosked BiuyTpd MOBEPXHOCTH, TO MuTerpan B (Gopmyre (2)
jonucen OhTL PACHPOCTPalieH HA Bech TeAeCHuf Yros, (04 KOTOPLIM BHAHA
SUMKHYTAR NOBEPXHOCTL M3 TOYUKH, DPACHOAOM(EHHOI BHYTpPU 9TOf 110BEPXHOCTH.
Kag ussectio, o pased 4w, orkyna:

N=qum=4uq.
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Ecmn 3apAN HaxommTca py
9JNIEMEHTAPHDIH  TenecHui yroxa
9JEMEHTA HOBEPXHOCTH d§
psajia) M CO 3Hakom e

€ 3amkHyTolf moBepxHoCTH (pHC. 25), TO KAl
do BXomiT moj MHTErpa; M €O SHAKOM MaioC (L
MR BHYTDEHHAs CcTOpPOHA KOTOPOro BHAHA H3 TOUKH 3a-

1yC (man saemenra dS,, BHEWHAA CTOPOHA KOTOPOro
BHJHA U3 TOUKH 3apsja); CAeJ0BaTeJbHo,
B 9TOM Ciyuae B pe3yabTate HHTErpHpo-
BAaHMA MO yraaM MBI NMOJYUYHM HYab, OTKyna
caenyer, uto u N=0.

PeayabTaT 9THX HMHTErpupoBannit i
nacr rteopemy Ocrporpanckoro — aycca:
IOTOK HAaNpsKEHHOCTH YEpes 3aMKHYTYIo
IOBEPXHOCTL PABEH IPON3BENCHNI0 47 na
3apaj, HAXOAAWMIICA BHYTPH HOBEPXHOCTH,

§ 128. [IlpumeHenus Teopembl
OcTtporpanckoro—I'aycca. Tak xax
BCAKHIL 3apsiil MOXHO NPEACTABATL Kak
Pic. 25. K onpernesenmo noroxa op  CYMMY GeckoHedHo GO0JLIIOro umcia
sapsjua, Haxousuerocs pue BAMKHY= GecKOHeYHO MajelX 3apsnos, KOTOpLIg

TOIl noBepxXHocTH, MOJKHO CUMTaTh TOYEYHBIMH, TO Teg-

pema Ocrtporpanckoro— laycca cnpa-

BEL/INBA TIO OTHOWIEHNIO K sapsupam JoGoil Qopmel 1 pasmepa. Ha stoy
ocHOBalla TIOOTBOPHOCTD €€ NpHMEHEeHHsl.

Ilpexcae uem pacemorpers npusenenns Teopemst OCTPOrpanckoro —
I'aycca, BBenem nousrne o6 oGbemuofl NOBEPXHOCTHOH IIOTHOC Ty
3apsuoB.

Bo MHOIAX 3a1auaX 8apsjbl OKA3HIBAIOTCS PACHPEACNCHILINI B Heyq.
TOPOM OOBEME; B TAKHX 8anauax CyWECTBEHHO BBECTH B PaCCMOTpeniq
o0bEMIYIO TJIOTHOCTL pacnpenedenus sapagos. Ilycrs o HEKOTOpOy
oobeme AV nmeercst sapsn Ag. Torma nox cpeancll 006emuol naopy,.
rocmolo sapina Oynem noapasyMenath (H3HUECKYIO BEMMUNNY, Ofpeje.
JSIEMYI0 OTHOLIEHNEM

P=Zv* Q)

TliorHoctbL p B nannoit Touke onpeaennM Kak npeunet, K ROTOPO‘\ly

crpeMuTcsl 5T0 OTHOWCHHE NPH CTAruBatii obsema AV K nyao:

p=npen Aq)
= npeu. (
avoo\AV (13)
B HEeKOTOPHX CAYasX 3apsis Pacno’aralorci no IOBEPXHOCTR 4,
puyeM TOJLHHA CIOR Sapsiion HACTOMBKO Madd, YTO €0 MOue "p'u’
l‘() Jeup, B TAKHX CAYNAIX Mi BBOANM TOHATHE O 1O8EPXHOC -
‘;Lwl/-;moniill saps00s. 1lycth Ha HEKOTOPYIO NMOBEPXHOCTL AS npnxomrrc[f
n g . . - 3
1 Ag, TOrAa cpeaHas NOBEPXHOCTHAA MIOTHOCT SAPIAL & Onpey,
gapii A7 ; 3

auTcH OTIIOLUL’IHIC.'\XZ

__Aq
O—Sb—'. (2)
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TlosepxHoCTHAs TOTHOCTh ¢ B HaHHOH Touke OyAeT pasHa npepeiy,
K KOTOPOMY CTPEMHUTCS STO OTHOMIGHHE MPH CTATHBAHHHN TOBEpXHOCTH AS
K HYJIO: A
c=npen.< ) (2a)
AS =0

AS

Onpeneany Temeps ¢ nomouisio Teopemst OcTporpaackoro — Iaycca
HaNpsHKenHocTh noJs JJs psjaa Cclaydaes.

1. HanpsxenuocThr MOJXS paBHOMEPMHO BapaXEeHHOIH
Geckoneunoii maockocTn PaccMoTpny 3JEKTPOCTATHYECKOE MOJE,
cognasaemoe GeCcKoHeunoit MI0CKOCThbIOo, 8aps-
JKEHHOHl € TJIOTHOCTBIO -0, TNOCTOAHHOH BO
BCEX TOUKax IockoctH. IJo cooGpaxennsy
CHMMETPHI MOXHO CUHTaTh, YTO, JHHHI Hamps-
JKEHHOCTH TMEPHEeHAUKYIIPHEI K IUIOCKOCTH I
Hanpasiaenst or Hee. YroOsl B 3TOM yOeanThes,
OyneMm pacCykIath OT MPOTHBHOLO; MPEANON0-
UM, YTO JUIIH HANPSMKEHHOCTH Hanpas/ieHs!
04 HEKOTOPHIM  YrJOM K Neprnenaukyaspy
K mockocti. Ecan Gl Annun  HANPSBKEHHOCTH
Gbi/ lmnpaﬂ.’!?llm TaK, Kak 310 n3o0paweno Ha ST i
puc. 26 nyukTnpoM, TO 310 03Hawano O, MTO  ocii noas Geckoneunoit
oT Bepxuell noaymIoCKoCTI MoJ0KUTeAbIbI 32~ IIOCKOCTII,

PAA OTTANKABACTCH cuabuelt, uem ot mmKuHeit,

UTO HAXOAUTCSl B NPOTHBOPEUHH C HAIUNM NPEANONoXKenneM 0 GecKoHeu-
HOCTH IVIOCKOCTH W O MOCTONHCTBE NOBEPXHOCTHON MJAOTHOCTH 3apana ua
neft. Takum ke paccysjienneM MOXHO TOKas3aTh, UTO JHHUH HANpPAKeH-
’ HOCTH HE MOTLYT HMETh HHKAKOro Apyroro
s HanpasJeHnd, KpoMe HOPMaJAbHOrO K Mo-
pepxuocti. Pacemorpum Touky A, nemautyio
Crin crnpasa or muockocti. Hanpsxennocrs s
L 910l TOUKE HaNpaBJeHa BIPABO; 310 CJe-
@: T Jiyer H3 TOro, 4ro oHa pasHa cuie, nefi-
8y = ] S craylomeil na eanununblil fLosodctne Ao LT
- 8apia, KOTOPHIY ommaniugaemess or noio-
WHTEALHO Bapakennolt naockocTn. Ecanm it
M BO3LMEM TOUKY 3, PAaCMONIOKEHHYIO CHUMME-
TPUYHO C TOuKOft A BJIEBO OT IJIOCKOCTH, TO
Pc. 27. K noxcuery naups- NOBTOPEHHEM  MPUBEAEHHLIX  pacCyKaeHnit
WEHHOCTH  1noan Geckone ol y6epuyca, yTo B Hell nanpsukeunocts E ma-
1A0CKOCTH, npasjiena B NPOTHBONOJIOKHYIO CTOPOHY MO
CPaBHEHUIO C NANPAB/EHAEM HATPSIKEHHOCTH
B TOuKE A, CJleIlonarenLno, JIUHUKA HANPAKEHHOCTH OYAYT NPAMBIMH, BEIXO-

JAUAME U3 THIOCKOCTH M NEPHeHANKYIAPHEIMA K Hell.

Onpesemn Beanvuiy HANpPmKEHHOCTH B TOUKE A, MPUMEHAT Teopemy
Ocrporpaackoro —Caycca. B kauecrse 3aMKHyTOit nosepxHocTy Bubepem
UHARHAPUYECKYIO  NOBEPXHOCTL  (puc. 27), NOCTPOGHHYIO  C/ELYIOLLHHM
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ofpasom: Gepem nponaBombHbiL yuacTok S 3apsKEHHOH MI0CKOCTH 3a
CpelHee ceuenue LuauHApa; GOKOBYIO MOBEDPXHOCTH WHAHHIDA NPOBOJNM
NapaaieNbHo JnHnaM Hanpsokeddocru. O6Ga ocHoBanms mmmnnpa S, n S,
NPOBOJUM COOTBETCTBEHHO uepes TOUKH A H B, MapallenbHo MIOCKOCTH.
Torna no cooGpamennsam CHMMETPHH MOXKHO CUHTATh, YTO HANPSKEN-
HOCTH  TIOCTOSHHBEI BO BCEX TOYKAX KAKHOro M3 ocuosamuti 8 n &,
" TI0 UHCJIGHHOMY 3HAYEHHIO PaBHbl APYT APYrY H PaBHBL HCKOMOIL Hanpsxen-
nocti E B Touke A. Paccuntaem noTok Hanps:KEHHOCTH uepes paccuarpu-
BAEMYIO LHIMHAPHYECKYIO IOBEPXHOCTE. TI0TOK Yepes GOKOBYIO MOBEPXHOCT)
PaBEH HYWIIO, TaK KaKk JHHNH HAaNpsHKEMHOCTH NapaiienbHs! GOKOBOH mno-
pepxuocti, Crenosarensno, noxuslii notok N CKIAABIBAETCH M3 NOTOKOp
Ny 1 N; vepes ocuopannsa unanuapa Sy n S;. O6a 3TH NOTOKA Mmoo~
renbhel. Tak xai nopepxnocrn Sy u Sy NEPHEHANKYISDHE X munmsay
HAMpsIKEHHOCTH, TO MOTOKH YePes HHX MOJAYHAIOTCs YMHOKEHHEM Be My,
HanpAKEHHOCTH Ha nuowanb ocnosanus, Takum oGpasom nmeem:

N=N,;-}-Ny=ES,; | ES;=E: 28,
TTo Teopeme Ocrporpancioro— aycea nomimil MOTOK AOMKEN pasistyey

NpOHSBeAennio 4w na 3aps, SAKMOUEHHHH! BHYTPH NOBEPXHOCTI;
gapax pasen oS. CueposareisHo,

9SE = 4waS,

OTKyJAa HCKOMasi HanpsmxeHHocTb E NoJIy4aeTcs pasnoi

1

9TOT

(3)
Kocty,
Clpang
p“”\'(‘na
Hanpg.
00pay.
nag.

Suavenne E He 3aBUCAT OT PaccTosnmst TOMKH A or nuge
To e ornocurcsi n K rTouke B. Taikum 06pasoM, M noiyuaey
W caeBa OT IMIOCKOCTH ognopoause noas. Ecam maockocrs sg
OTPHLATEIBIO, TO HaNpaBienye
KEHNOCTH  IPOTHBONOAOKHO  pag
nomy: anmunn OYAYT BXOANTHL g
ckocth. lloayuennmit pesyanpay N
T0AbKO JUI OCCKOHEWHON Mi0CKkocTy, ?u"
KaK TOJBKO B TAKOM CAYHAC Mopyy 231..3~K
HCTIOAL3OBANK  NPHBEACHHEE  ¢qg pn\l'n.
11 CHMMETPHH; OAHAKO upncmm\-ﬂll"o‘\c~
CpABEJUIB I NPOCTPAHCTRa, llpu,ml
ralomero K CpeAnel wacrn KOng: e
IJIOCKOCTH, BAAJN OT €€ Kpaep, Hon

2. Mone ABYX GECKonesy

Puc. 28. Jlunuu llllgxlitxlj:t:\fxzx:)’ﬁzll napasAeALNEN HAOCKOE s 5 ;’“ o
11 X apaniae! X a0~
poan AByX gu‘(l)crefl- PSKEHHNX  PA3HOHMEHNNMY 339"11;;5' a-
NJIOTHOCTSMI -0 H —a, in

Perenne MOXKHO TNOAyulTh HENOCPEICTBEHHO TEOMETPRUSCK iy Cap
HHEM noaeit AByX NJAOCKOCTRH, 3apMHKEHHRIX PASHOHMEHHO. g Prc ‘*:1&
peM o a9 pt A - 1OC A .
BHAHO, HuTO HanPKEHHOCIH noJeit o0eHx INIOCKOCTEH MHexHcqy Naoe <8
31,4110,
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CTAMI HanpasJensl B OAHY CTOpONY, CJAEL0BATEJLHO, HX TeOoMeTpnuecKas
CymMa sBasercst nx apugmernueckoil cymmoif. HanpshkenHocrs mous
KM MA0CKOCTH, COPAacuo NpeiblAyIieMy, paBHa 2ms, Cle0BaTelblo,
T0/IHAst HANPSKEHHOCTD Afepicdy TIOCKOCTSIMIL

E =2=0 |- 276 = 4mo. 4)

Hampsmxennoctn, coszasaempie OOCHMII IJIOCKOCTAMH Npasee npasoit
nnesee nepoil muockocteit, HanpapjieHsl B NPOTHBONOJIOKHLEIE CTOPOHLI
Crnenoparensio, uX reoMeTpHuecKas CyMMa paBHa PasHOCTH WX UACJEH-
HBIX 3HavyeHnil; TaK Kak uncJAeHHoOe SHaueHUe HANpPAKEHHOCTH, cosnaBae-
MOl KaX<moif MAOCKOCTLIO, PaBHO 2mg, TO PE3YJAbTHPYIOLLAs HaNpsDKen-
HOCTL JaIsl TOUEK 6Me MA0CKOCTell pasna HyJio:

E=0. (4a)

3. HanpaxkennocrTs mMoJas, CO31aBaeMOro PasBnoMepiio
sapsaxennoii cpepnueckoit nosepxnoctTsio. Ipennononum,
UTO C(pepuyecKas NoBepXHoCThL paauyca R
SAPIKENa  NOAMKHTEALHLIM — 3JEeKTPHUEe-
CTBOM 1l WTO TIOBEPXHOCTHAS TIOTHOCTH
3apsJIa —}- 0 NOCTONINA BO BCEX TOUKAX
nosepxuocrn.  O6muit  sapax  cdepnue-
CKOil nosepxnocTi  00603HauNM  uEpes g.
3aznauy pasoObenm na Ape uyactn: a) onpe-
JICNCHHE  HANPHKEHNOCTH  3IEKTPOCTATH-
UECKOTO 10Ast 8He cgbeputeckoll nogepx-
Hocmu, 0) onpejenenne HanpsKenHocTn
GHympu cihepunecrkoil nosepxHocmu,

Bosumen rouky A, orcrosulylo or
nenTpa  sapmkennoit  cepnueckoli  rno-
BEPXHOCTH Ha pnccrosuumr>1\’ (puc. 29).  Pue. 29. K onpenenenino nanps-
Tlporenen uepes nee MBICJEHHO IMEHNOCTH 10AS 3APMKEHHON
chepuieckylo NoBepxuocTh S panyca r Chepor.

C HEHTPOM B LEHTpPe 3apsukennoii cepr

1o cooGpaennan CUMMETPHI SCHO, YTO HANPHKEHIOCTh GYAET WHCACHHO
OINAKOBA  BO BCEX TOUKAX 9T0l nosepxnocrn, Taioxe no cooGpace-
HISM CHMMETPHH  SCHO, MTO B KaucIoli TOUKE BEKTOP HaNpsKeHHOCTH
JomKen GuTh HANPasiAeH 1O NPOJOMKEHHIo paiuyca.

Hpunenny reopeny Ocrporpanckoro — Faycca K 1ol cepuueckoit
nonepxnoctn § papuyca 7. Tak xak 9ra HOBEPXHOCTH HEPHEeHNKyIapHa
K ANHUAN. HANPSBKENHOCTH, TO NOAHGIL NOTOK uepes Hee NOJAYUHM, YMHO-
KNB HANPSKEHNOCTL E Ha Beanuiiy noBepxHoCcTH, OTKYAA NOMNLII HOTOK
pasen E - dwri, :

1To teopese Ocrporpancroro — aycca umeen:

E . 4xr® = 4nq,
2 C. 9. @puuy, 1, IT
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OCHOBHLIE 3JRKTPOCTATUMECKUE ABIEHUS
OTKYIa

{ral xv

—.q 5
E=-5% nmupm r>R, ®)
T. €. HQIPAJICCHHOCMNG, co30asaesan pasHoAMepHO 3apsiiceHHoll cghepit-
MecKol TOBepXHOCMbI0, BHe ee manas oce, Kai ecau Gb. secs 3apsd
Haxo0uACSL 8 ee ueHmpe.

Tepetinem & TOUKaM, JexauuM BHYTPH Cchepudeckott nosepxﬁocm.
Bosemem TouKy B (puc. 29), oTcTOAULYI0 OT HEHTPa cepst Ha paccTof-
mu <R, n nposegem uepes 5Ty TOUKY CHepnyecKyio MOBEPXHOCTH
§' ¢ uenTpoM B newtpe sapsokennoit cpepsl. OuesBnaHo, UTO HANPAKEl-
HOCTb BO BCEX TOYKAX STOM moBepxHOCTH OYAET UHCASHHO OIMHAKOBA.
Tak ie, Kak W Boule, TO COOGpaKeHHAM CHMMETPHH SICHO, UTO HAmps-

WEHHOCTH (€CAM OHA OTAMuHA OT HYJs) MOXKET WMETb TOMBKO PAaANa/bHOE
HanpaBiCHUe M, CNEMOBATENLHO, MEPHEeHAUKYAApHA K Chepudeckolt mo-
pepxuocta S,

lpavensia Teopemy Ocrporpaackoro—Taycca k cdepuueckoft no-
pepxiocTa §', mosyuum

E 4w =0.
TAK KAK BHYTPA NOBEPXHOCTH N sapad paBeH HY/MO; orciojna:
E=0

npu ' < R. (6)
CNeoBaTeNbLHO, HANpPAIICCHHOCNLs dACKILPOCMAMULECKO20 NOAT 80 Geex
MoUKAX BHYMPU PABHOMEPHO 3apAdicerHOl Cheputeckoil nosepXrocnu
pasHa HYAI.

Moxno mnokasats (cp. § 132), uro dopuyas (8) n (6) ocrawrcy
CNPABENNUBLEIMG W JUISL SAPSHKEHHOrO 71pos00df4e20 Wapa ¢ sapsiion q.

4, HanpaxeuuocTs nNoas, CO3LABACMOTO PABHUOME P
gapaxeunnott cpepofl. Bosvmem chepy paiunyca R, obuwmlt nono-
skuTeabustt 8apa; ¢ KOTOPOH pacmpenesict no odbemy chepi ¢ nocro-
auHofi NAOTHOCTLIO

Seliee .
=y =y
3
HanpsmKentocTs TONA B TMPOAIBO/ILHON TOKE A (pme. 29), HAXO AU} ¢ g
sHe sapsdicerHol cgiepo. R orcrosuedl or ueurpa chepu wa PACCTOSMyy,
r>R,

OUEBAHO, MACTCH TEM K BHPAKSHASM, IO U vANPmKenngey,
OT BAPIKEHUOH cpepruecKoll MoBepXHOCTH:

q
E—:—r;,

cumyeTpad W pacuer GyayT sxech te xe. Takum oGpasonw,

mourKax 8He ee co3daem maxy

1 nanpasiaeHa TaK Ke To NPOAOMKEHHO PAANYCA, TAK KAK CO0

3apANCEHHAR cghepa 6

PaxcRyy,
wocils, Kok ecau 0t 6

paﬂl’to,uepH "

0 Hanpgye,
eco ee 3apad Obla cocpedomover g lleump:m‘

e ——_



§ 128] NPUMEHENNSL TEOPEMBL OCTPOTPAJCKOrO — FAYCCA 38
k2
Onpenenny HanpBHKEHHOCTH B TOuKe B, aewauielt sHympu sapsocer-

HOlL cgheper W orcrosuuefi or uenrpa cdeps na paccrosmun < R.
B arom cayuae ycnoBus cnuMMETpHu TE KE, UTO W BHIUE, OTKyHa Ciies

AYET, UTO HANPHKEHHOCTb UNCACHIO OJMNAKOBA HA BCEX TOUKAX Chepus
UECKOM MOBEPXHOCTH pajuyca r/ C NEHTPOM B IEHTPE 3apsmxennott cheps,
TPUYEM B Kawoll TOUKE HanpsHKEHocTh NMEET PAiualIblioe HANpaBJieHue.
3apan ¢', naxoAAmWiics BUYTPU NOBEPXHOCTH pajuyca r', paBei

4 .
q=p- S w3,
Kak p= —41—

3R

nm, Tak s IO

ris

‘I'—_—(I—RT~

Tpumensst Teopemy Ocrporpapckoro—Taycca K cdepuueckon mo-

BEpPXHOCTH pajamyca r’, noayuaem:

X rl:l
N=E. 47“"2:41!{1':41!W q,

0‘1‘1()’.!13

E— N q

T =R

(1)
W3 dopmyan (7) BrANO, YTO HANPAICCHHOC BHYMPU PABHOMEPHO

sapswiceH oIl cghepul Go3pacmaem NPoONOPUUOHAALHO PACCIOSIHIIO 0N
(=

a)

Pue. 30, Haupiseniocth noan: a — NoBepxnoctio sapmiennoit
chephry 60— oOnemio sapsukenuoit chepoi.

uenmpa cgiepel. D10 OGCTONTENLCTBO OOYCAOBIECHO TEM  (AKTOM, uT(
HANPIKEINOCTL  COBAACTCA AWML TOH 4acTblo OOWEro sapsaaa, KOTOpa:
OICTONT OF HEHTPA ne Janblie, UeM Ta TOUKA, B KOTOPOH BLMCHSETC
nanpmgennocts. CleionaTensio, Yem Janblie o uentpa Gepercs Touk:
Tem Goabumil 8apsj Cosjaer B Hell HanpPAKEHHOCTL.

Ha puc. 30a npusenen rpaduk nanpmKeHHOCTH AN Cayuas noBep
nocTHo sapsikennolt cdepu 1 wa puc. 306 — s cayuas oGLEMHO 3ap
wennolt chepnt.

5. HanpaXkeunocTsb noias, CO3XABAEMOr0 PABHOME P

sapaxennofl Geckouneunolh nuammapuueckoi nosejp

HOCTL0, DBO3LMEM  NHANNAPUMECKYI0  NOBEPXHOCTD
9

papuyca






