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OnepKH no cneKTpajiBHOMy aHajmsy

B. A. M h x e jib c o h a ,

1. Banom. Kii|i.\ro<j»i>a ii .lyieiicujcKaiiie Hiea.ii.nouepiiaio Tli.ia.

1. B sedenie.

.HiOAH HCHOKOHB BliKOBB BHAlłJJH paflyry. Ho TOJIbKO BB KOH- 
pli ceMnaAHaTaro Blina Hbiotohb paajioiKHJiB Oli.ibiu cojineuHi.ni cbIitb 
na ero b,b!ithhh cocTaBubia uacTH n TaKHMB oOpaaoMB BiiepBiie hc- 
nyccTBCHiio coanajiB ii co3HaTeabHO HaóJiio^ajiB cneumpr,. Hocjrfc 
HbioTOHa uponuio eipe pliaoe CTOJilłTie óe.3B cyni,ecTBeHHUXB y c u t-  
xobb Bi. yueHin o cnenTpaxB. T ojiłko bb nauajili AOBHTna^pararo 
Blina, nocjili Toro naitB <I>payHrofl>epB OTnpbiJiB Oo-unnioe paanooópa-  
3te bb CTpoeniH pa3JiH'iHHXB ciieitTpoBB, BbipaataiormeecH bb pa3flHU- 
homb BHflli h pacnoaoateHiH cnenTpajibHbixB {y$payuio(l)epo6vixr>ri') 
Jiniiifi, chobb bo3hhi:b HHTepeeB kb yuemio o cnenTpaxB. Hbhjich 
uluibiH p o B  „iipe^inecTBeiiHHnoBB KHpxro<i><i>a”, noTopue naójnofla- 
JIH MHOrO pa3JIH<IHŁIXB HBJieHifl, HO ÓOJIbllieiO UaCTBIO JI05KH0 HXB T0J1- 
KOBajIH.

Hanoiien,B bb 1860 ro,ny KHpxroa>$B h ByH3eHB bb cbohxb 
njiaccHuecKHXB H3cali^,0BaHiHXB noxoatHjiH npounoe ocHOBaHie ho- 
BOMy OTflliJiy ecTecTBO3HaHia— cnenTpajbHOMy aHa.iiH3y, noTopbia 
nycnaeTB cboh nopHH bo bcIi otaIi-ih  <e>h 3HKH h xhmIh h bo mho- 
I’HXB 0TH0ineHiHXB MOateTB CUHTaTbCH B4HB,0MB 3>H3HKO-XHMHUeCKHXB 
HayitB.

Cb t!ixb nopB npomjio 40 jiIit b ! CpoKB rpoMaflHHH, bb oco- 
ÓeHHOCTH, eCJIH IipHHHTb BO BHHMaHie COBpeMeHHyiO ÓbICTpOTy pa3- 
BHTia ecTecTBeiiHbiXB nayitB. HlmoTopwe ot^Iuiu <i>h3hkh 3a 3th 
copoKB ji4 tb coBepmeHHO iipeo6pa3MHCb, CTajiH HeyaHaBaeMbi; flpy-
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rie  OTflllJIbl <t>H3Hl{H H XHi\lin; MOJKHO Cl(a3aTb, ÓbMH C03flaHbI BHOBB 
h yate ycufcjiH pasBHTbea bb caMOCTOHTeabiibia yueiiia. T hkb C03- 
flajiacb <i>H3H>jecKaH xhmbi; gjieKTpojiarHHTHaa reop ia  CBl/ra c.mIiiih- 
jia ®pene.neBCKyio onTHity, boshhkjih h pa3BH.iHCb acTpo®H30Ka h 
®0T0XHMia h pa^i. xpyi'ax'b iipaKTH'ieci>HX'b upiiMJbHeaiH cneitTpajib- 
naro  aHajiH3a. Meac^y t4 mb yueHie o cueKipaxB u Tenepb, khkb 
copoKb jiŁtb nasa^b, naxo,HHTca cipę tojibko bb iiepBoft CTa^ia CBoe- 
ro  pa3BHTia.

^ecaTKH yqeHbixB H3cjrl; ji,OBaTejieii bb pa3XH’iiibixB eTpanaxB 
paóoTajni ii aeiipepbiBHO paóoiaioTB na^B pasBHTieMB 3Tofi iiHTe- 
pecHtfim eS oóaacTH snaHia. M ero^bi naójiiofleHia h HSMbpHTejibiibie 
npaóopbi ^ octhpjih coBepineHCTBa, óhtb uoaceTB, bb TMcauy pasB 
npeEbiniaiomaro TOUHOCTb HHCTpyMeHTOBB ' <E>payHro<tepa h Knpx- 
ro<i><i>a. 'Ihcjio epHCOBaHHbiXB, c<bOTorpa<rapoBaHHbixB ii Hsiulipen- 
HbIXB CneKTpOBB, ItaiiB 3eMHHXB, TaiiB H He6eCHHXB HCTOUHHliOBb, 
xo Toro BejiHKO Tenepb, uto nayuenie bc4 xb hxb upeBHniaeTB 
chjibi oahoio uejioBinta. M OAHaKO, HecMOTpa Ha Bce 9to, mojkho 
CMiao CKasaTb, uto 3a Bce nocał^H ee copoitajrfiTie bb oChacTH cneK- 
TpajibHaro anaansa ne óbijio c^ijiaHO hii ochoto OTitpHTia, koto- 
poe xoth 6 u  bb OTflaaeHHOH CTeneHH Morao Obito nocTaBJieHO pa- 
Xomb cb OTitpbiTiaMH IlbiOTOiia, <I>payHro<i<epa, KHpxro«wa h Byn- 
seHa. 9 th reiiiaabHHe H3caljji,OBaTeaii oTispujia iiobmh MipB h , oitii- 
nyBB ero opjiHHHMB BBopoiiB, ycTaHOBHJiH ero ofiipia ouepTaHia 11 
raaBHtflinie 3aKOHbi b i b  yiipaBaaroipie. 9 th saitoHn bb cymecTr.en- 
Hbixb \iepTaxB ocTaioTca HeabiOjieMbiMH u bb nacToaiu.ee Bpejia.

Ha .iojiio upeeMiiHitoBB Knpxro4>4>a a  ByHsena, na ;i,ojiio na- 
inero uoKoaisiiia Bbinajio ^.eraabiioe H3CJi'hA0BaHie, no^poOiiaH, t ;ikb 
citaaaTb, TonorpaoHuecKaa cBenita bhobb OTKpwTofi oÓJiaeTii. l ip a  
3T0MB OKa3aaocb, uto cneKTpajibBbia aBJieaia HecpaBiiemio pa3H0- 
oOpasiriie h eaojKHie, ul,mb nepBOHauajibHO uoaarajin  nepim e hxb 
H3CJib^,0BaTejiH. Tenepb yate HaitoiiHJiacb Taitaa iiaeca „hobbixb 
ihaKTOBB” H pa3pO3HCHIlbIXB HaOjIIO^eHlfi, UTO, MO/KCTB OblTL, TOJIb- 
ito HOBOłiy HbiOTony y ^ a c rc a  hxb y^oBJieTBOpHTejibHO CHCTeMHTH- 
3HpOBaTb H CBeCTH KB IipOCTBIMB II OÓIĘHMB SaitOHBMB.

Ilona ate e^HiiCTBemibiMB npouno oOocHOBaniiŁiMb h óojrfce hjih 
MCIlIłO OÓIU.HMB 3aK0H0MB, IIOUTH e^HHCTBCHHOIO pyi«OBO^ani,eiO IUlTblO 
BB 3THXB H3CfltflOBaHiaXB OCTaeTCH 3aitOHB KHpXl’0<I>4>a o nponop- 
uioiiaabiiocTH Mcat^y jiyuencnycitaTeJibHoio h JiyuenorjioinaTeJihnoio 
cnocoónocTbio pa3JiitunhixB Tli.ib fljia i;aat;i,aro pnliTa (Kaat^OH ajih- 
Bbi BoaHbi) iipa onpeAtaeHHOii Tew nepaTypi.

nacToaiu.ee
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O raoniciiie 3thxb #ByxB bcjihhhhb o^maKOBoe ;i,jih BcbxB TbjiB, 
CBbTHiHHX'B iio^ b BJiianicsiB oflHoro jiHiiib narpbBaiiia, paBiio Jiyae- 
HcriycuaTejir.Hofi chocoóhocth H^eajibHo-aepnaro Tb.ua, p. e. panoro 
pbJia, KOTopoe norjioipaeTB BnoJiHb Bcb na^aioipie na nero JiyuH. 
TąKHXB TbjiB bb upupoAb, kohciho, He cymecTByeTB, paitB juikb Bcb 
3,'bfiCTBHTeJIbIIHH TbJIH OÓua^aiOTB CIIOCOÓHOCTLIO XOTH Óbl OTHaCTH 
orrpa;KaTb hjih ii]lonycuapi, Tb h .ih Apyrie H3b narJiaioni,HXB na hhxb 
ay ie ii. Ho bb HaninxB jiaóopaTopHBixB H3CJibxoBaniaxB mbi sioasesiB 
CB HeOrpaHHHCHIIHMB lipHÓJIHJKeilieMB OCymeCTBUHTB H^eajIBIIO-Hep- 
hoc Tbjio, ca irraa 3a thkoboc—HeóouBraoe OTBepcTie, Be^ymee bb sa- 
ItpUTOe CO BCbXB CTOpOHB HeiipO3])a’lHUSlH (lieTaMHHeCKHilH) CTbll- 
khjih nycToe npocTpaHCTBO. npejicpaBbTe ceób Heóo.ibinoe okho 
óc3b CTeKJia, BejĘymee bb resm oe no;i3eMejibe, hjih Majiufi jiiokb ot- 
KpUTUH BB TpiOSIB KOpaÓJIH: eCJIH CIiapyiKII CSIOTpbTB HH TaKOe OKHO 
HJIH JIIOKB, TO OHH IIOKHHiyTCH liaSIB BHOJIIlb ,,’iepHUMH”, ]ie3HBHCH- 
mo otb poro, i;ai;yio OKpacny nsibioTB cpbnu  no^aesiejibH hjiii ppio- 
Ma. H pbHCTBHTCJIBlIO A105KH0 CKaSHTb, UTO H3B BC’bXB JiyiCH, BX0- 
^hih;hxb bb TaKOe siajioe OTBcpcpie, iiouth hh oahhb ae óy^eTB bu - 
nyipeHB oópaTiio. Cb ^pyrofl ctopohu, ecjin narpbTB nbKO- 
Topoii bucokoh pesinepapypi.i MeTajumuecKifl iiycpoii cocy^i. cb 
ouchb jiajibiMB- OTBepcTieiiB, to hsb ototo siajiaro OTBepcpia óy^epB 
BwxoAHTb Jiyuucpaa OHepria panoro Haupaaicuia h panoro cocraBa, 
naKaa cooTBbTCTByeTh jiyueHcnycKapejibiioH chocoóhocth Biio.iub 
uepnaro Tbjia upn stoh TeMiiepapypb. 9 th cOoópaateHia ecrecTBeH- 
HO BHTeiCaiOTB H3B HOJIO.KCHifi KlipxrO<I»I>a, HO Ha IipaKTHKb HMH CTa- 
jih H O Jib3O B aTbca JiH iiib bb canoe liocjib^Hee Bpesia. Tenepb, ójia- 
roflapa H3c.ibjiOBaniasiB Cieu-ana, BoJiauwaiia, JlaHrjiea, B. Bhhh, 
Jlysisicpa, llaniciia, Kyp.ibÓaysia h lljianna, s iu  bb uiiauHTejibiiOH 
CTeueiiH npnóJiHiiHJiHCB kb nosnaHiio pbxB shkohobb, KOTopue yiipaB- 
jiaiOTB JiyieHCiiycKaniesiB „uepHHXB” TbjiB, p. e. kb saitOHasiB H3- 
stbHeHia Biiojinb HenpepuBHUxB cneKTpoBB hjih pa3an>iHUXB ycjio- 
BiaxB. .

risJioaicHiro 3thxb 3Hkoiiobb a uocBamaio nacToaipiu uepBufi 
oaepKB. H jih 3TOJ1B a 6yji,y ociiOBbiBaTbca rjiaBHUMB oópa3osrb hh 
H3c.ib^oBaiiiaxB KHpxrO'i»i>a, Eojn>u,siaHa h B. Bima, opuacpn żkc h 
HH CBOHXB COÓCTBeiIHUXB.

2. O npuMibHeuiu emopoio mkoho , mepModuuaMUKU.

Bubo;vb aanoHa KHpxro<t®a, ^aiiHuii hsib casuisiB, paBHO khkb 
h Bcb bb iipBbHinee Bpesia liojiyueiiiiHa cjib^cTBia oporo 3aKOHa oc-
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HOBHBaroTCH na npHHu,HiiJi KapHO-K.iay3iyca, Ha btopomb aaKOHfc 
TepMOflHHHMHKJI. HCTIIHHHH JKC CMHCIIB H CaMBH JipHM'I>HHMOCTb 
aToro nocJitflHaro saKOHa, naicB noKaaajra MaKCBeiiM, reJibMrojibHB 
H EojIBUMaHB, KOpeHHTCH BB necmpOUMOCmU TenjIOBHXT> 3,BH5Kenifl. 
IIoaTOMy h 3aK0HB KHpxro«>4>a iiphjiojkhmb kb JiyHHCTofi 9Heprin 
.rami, nocTOJibKy, nocKOHbKy nocjrŁflHaa aBJiaeTca aBfeprieio HecTpofi- 
hhxb ^BHateniił h m  HecTpofiHO pacnpeA,fejieHHHxq» ajieitTpoMariMT- 
Hwx’b BO3MyineHiii. Cb 9toh tobkh aptHia, t . e. Ha hombIt 3Jien- 
TpOMarHHTHOH TeOpiH CBfeTa XapaKTepHCTHIta HeCTpOHHOCTH BCHKOH 
TenaoBOH pa^iapin  ÓhiJia hhhh bb caMoe He^aBHee Bpena M. IIjiaH- 
komb *). TlecTpoiiHocTb BCHKaro „eeTecTBeHHaro .nyneHCiiycitaHia” 
(natiirliche Strahlung) 6bT.ua hmb Bbiacnena BecbMa yxoB.ueTBopHTeJib- 
ho. Ho, uto6h  yóhflHTbca bb tomb, uto BCHKoe TennoBoe ayue- 
Hcnycitaiiie oó.ua^aeTB bb 6oMinefi h m  MeiiBinefi i i t p t  CBoiicTBa- 
mh Hecmpounocmu, nt.TB Ha^oónoeTH npHHHMaTb Ty h.uh upyryio rn- 
noTeay o u p n p o ^ t CBfcTa: AOCTaTOUHO gonycTHTb, uto BTopofl 3a- 
KOHB TepMO^HHaMHKH lie MO1KCTB 6uTb iiapymeBB t1;mb, UTO aaCTb 
TennoBofi anepriH narplłTaro Th.ua nep.exoxHTB bb jiyuHciyio 9Hep- 
riio 94>npa.

E chh 6m H3B .uyieHCiiycKania ltaKoro-óbi to hh 6h .uo hctou- 
HHKa naate bo3mo5Kho 6h .uo BH^hHHTb Hflea.Hbiio-MOHOxpoMaTHuecKifi 
H HŻ0CK0-n0.'lHpH30BaHHHS JiyUB, TO H TaKOft JiyUB He 6hhb 6bl HO- 
CHTeneMB aneprin  cmpouuw.cz KOMÓcmiu, noTOMy-UTO, óygy iri Bbyls- 
.uchb (nonapH3aTopoMB) H3B eeTecTBeHHaro .uyua, ohb BecbMa 6h ct- 
po h HcnpaBHHbiio H3M’feHii.uB 6h  aMiuiHTygy obohxb K0Jie6aHift. Bb 
yfcuCTBHTeMHOCTH Hte a6C0jIK>TH0-M0H0Xp0MaTHUeCKifi h no.uapH3O- 
BaiTHHH TennoBOH .uyuB, Hecyinifi KOHeuaoe KOJinuecTBO OHeprin,— 
<J>H3HUeCKH IieB03M0HCeHB. TaKOH JiyUB M01'B 6bl HCXOgHTb TOMKO 
H3B Tfejia 6e3KOHe>iHO bhcokoh TeMiiepaTypbi. HecTponiiHH xa- 
paKTepB bchkoh TeiuioBoii pajuanin cgljnaeTca hohhthhmb, ec.M 
MH BCnOMHHMB CB OflHOfi CTOpOHbl Upe3BbIUaHHyH) 6HCTpOTy CB'fc- 
tobhxb K0Jie6aniH, a cb ^pyrofi—h3b1icthhh <i>hktb hcbosmojkhocth 
no.HyuHTb HBJieniH HHTep<nepeHU,iH ueatgy uyuaMH, hcxoxhhi;hmh otb 
gByXB pa3HHTHHXB HCT0UHHK0BB. Onpe3,'ljJTeHHHH 3e.lieilHH jiyUB, 
khkb HSBteTHO, npHHocHTB 600 6HjiHioHOBB K0Jie6aHM bb ceityHuy. 
Bb BH^y HiiTep<i>epeHii,iH bhcokhxb nopa^icoBB, H3eahxoBaiiHHXB 
MafiKeMCOHOMB (A. A. Michelson), mh ;ioji;khh ^onycTHTb, >ito 6o- 
nfce MHHJiioHa b o m b  MoryTB cjihflOBaTb o^iia 3a /ipyroio Bnojrah

0  Jtf. Planck. Irrev ersib le  Straliluugsvorg:inge. Ann. d. P liysik. I  (1900) p. 1.
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npaBHJibHO, CTpofiHO. Ho eeaa p a« e  BCaaifi pasB no 10 MB.oioHOBB 
KOJieÓaHifi coBepniaioTea npaBHJibHO, to Bce-aje npa nepexopli otb 
opHOfi cepia npaBHJibHHxi> ltojieÓaHifl kb p p y ro a  MoryTB a  óypyTB 
coBepniaTboa neapaBHJibiiMa BBMtHeHia bb <i>a3l'>, no jiapasapia a  bm- 
u ju rry p t KOJieóania. TaKHxi> HSMtHeaifi bb ceKyHpy apoasoapeTB 
60 MMJliOHOBB, >ITO COBepHICHHO HeyJIOBHMO pjIH naiIIHXB HHCTpy- 
MeiiTOBB a  Biiojnrb pocraToaHO p.ia cooóipeHia papiap ia xapaitTepa 
HeCTpofiHOCTB. KpOMt Toro, CJlfepyCTB CHHTaTb BtpOSTHHMB, 'ITO 
B3B nenpepuBHaro cueitTpa (TBepparo Tkną) HHicorpa a  HaKaKHMH 
cnocoóaMB tie ypacTca BuptjiHTb CTO.ib opHopopHbifi uynouB cbŁ- 
Ta, itauofi JlaaitejibconB iionyuaeTB otb 3acłiTpa'iecKH-pacKaaeHHbixB 
napoBB napina.

S.neiiTpoMarHBTHbic Jiyaa Peppa hg iih Łiotb <)a h  nam  xapaitTe- 
pa HeCTpOHHOCTB, IIOTOMy 'ITO MH MOHteMB y.IOBHTb H HpOC.ltpHTb 
uouTB itaatpoe bxb itoaeÓanie bb OTplsjibHOCTH. Ho ecjin mm lipep- 
CTaBBMB ceófc HaÓJiiopaTe.ia, cbobmb pasirlipaMa bb mb.ijiiohh pa3B 
npeBMiiiaioiparo ucJiOBluta, oÓJiaparoiparo bb Ma.uiioiibi pasB Sojiltc 
tpyÓMMB iieTopaMa HHÓJiiopciiia n uaxopaiparoca bb upacyTCTBia 
MH0TBXB ÓB-OinnOBB pa3HOOÓpa3HbIXB i eppCBCKHXB peSOHaTOpOBB 
a  BaópaTopoBB, to Taitojiy naó.iiopaTeaio u reppeBCKia KOJieóania 
MoryTB noKasaTbca HecTpoaHHMH. B b pliaoiiB papli Beci.Ma Baat- 
hmxb aac.ilipoBaHiii Bo.ibpManB poKaaajiB, >ito aumponin MoateTB 
c.uyjKBTb opiioBpeMCHiio iilipoio uecmpounocmu a  BejiaaaHbi patcibił- 
h ’h aiiepria. C.ilipOBaTejii.iio BoapacTanie BHTpouia, cocTaB.iaioipec, 
itaitB B3BhcTno, copcpataiiie BToporo aaicoHa TepMopaiiaMHKH, mojkgtb 
ÓHTb <t>opMyaapoBano a  tpkb: chctcmm, iiopaaiieHiibia BTopowy 3a- 
KOIiy, GTpcMaTca kb bosmojkho fio.ihiaefi HCCTpOHHOCTH w bosmojkho 
óoabiiicMy pa3G'haniio 3Hepria. Toatico ltorpa oófc sth BCJiaaaiihi 
POCTHlliyTB BO3MOiKHai'O lipa paHHHXB yCJIOBiaXB MBKCBMyMa, cac- 
Te,Ma npaxopai?B bb paBHOBlicie.

H3b stopo HenocpepcTBeiiHO ćaipyeTB , >ito ayaacTaa SHepria, 
cboóopho pacnpocTpaiiaroipaaca bb HcorpaHaaeHHOMB npocTpaHCTBt, 
HHKorpa He mojkctb npiaTa bb paBHOBlicie: OHa HeorpaHaaeHHO yBe- 
jiauHBaeTB cboio aiiTponiro.

CoBcfeMB ppyroe yBHpaMB, itorpa saitjnoaaMB irhKOTopóe ko- 
.naaecTBO aynacToa aa ep iia  bb npoeTpaHCTBO, cOBcpinenHO saMKHy- 
Toe HenppąpaaHHMH CT$HKauH, nanpaMlipB pocTaTouHo tojictoio Me- 
TajuiaaecKOio oSojiohicoio. Bb 3tomb ejiyaali ponatiio ycTanoBHTbea 
HliKOTopoe paBHOBtcie: mhcjibmh pasaauHbie Bapu paeHoenciu ue- 
ycmoumewnz- iłH3aaecKH ocyipecTBBMO tojibko paeHoeibde ycmounu*
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eoe, cooTBfcTCTByroiuce HaaóoHbniea (morwom) HecTpofinocTa nyaa- 
CTofi SHeprin.

Ilpm rhpbi paBHOBbeiii HeycTofi«iHBwxb:
1) CaCTCMa CTOH'1HXB MOHOXpOMaTH’ieCl(HXB BOJIHB. E cJIH MW 

Boo6pa3HMB ceók, uto Hanie 3aMKHyToe upocTpancTBo OKpy;i;eno 
HAcajiBiiwMH, Bnoairfe OTpaacaiomHMH sepKaaaMa, to TemiepaTypa 
3Thxb sepKa.iB óy^eTB óc3pa3aaHHa: aynacTaii SHepria bch ocTaiieT- 
ea bb bh^Ą TaitOBofl bo BnyTpeHHea cpeflh (bb aeapfc).

npeflcraBiiMB ceóT, HjieanbHbia 3epi>aabHbia paniiH^pB Hanoa- 
HCHHbifi iiapajiJiejibHWMH ayiaMB MOHOxpojiHTa'ieci;aro cbIith, ita- 
„paBJienHWMH napajuieJibHO och naaBH jpa. E cjih Hanin n y ia  110- 
napasoBaiiH a, ecjia luiocKia 3epnanbHBia ocnoBaHia nanHHjipa Ha- 
xo^flTca Apyrb otb Apyra na pa3CTOHHia bb touhocth paBiioMB u/b- 
aoMy uacny noayBoaiiB naniHXB nyuefl, to B iiyrpii Hawero u,iihhh- 
Apa ycTaHOBHTca bhohhŁ CTpoiiHoe ^BHiKenie iimchho cacreM a cto- 
huhxb cb’(itobhxb bohhb cb pa^o.MB y3JiOBbiXB naocHOCTea, napaa- 
aeabHHXB ocHOBaHiaiiB pnanH^pa. 9 to ^.Biiateiiie óyaeTB cTapio- 
HapHO. T. e. COOTBkTCTBOBaTb H’IiKOTOpOMy COCTOHHilO ^HHa.MHUCCKa- 
ro paBHOB'hcisr. Ho paBHOBtcie sto óy^eTB Kpaunu m y c m o im ie o c .  
^OCTaTOHHO BBeCTB BB HaillB pBJIHH^pB XOTH ÓW MajlfcfillieC p33- 
ciiBaiomee T ino  hhh xaa<e tohbko cnerKa HapyniHTb napaaaeab- 
HOCTB MC/KAy AByMH OCHOBaniHJIB HH.IHH^pa, UTOÓl.l CHCTCMR CTOH- 
uhxb bohhb Hapyniaaacb, ayuacTaa tw epria bo bccmb uaanH ^p t 
orana Biiojnrfc paschannoio. P ac ian ia  cawa coóom nepefiACTB H3B 
HeycTOHHHBaro cTpoiinaro bb naace onacaHHOc HecTpofiHóe, ho sa- 
TO yCTOHHHBOe COCTOHHie.

Ho B03M0JKH0 CCÓP lipe^CTaBHTb H TaiUH B3M'J>HCllilI iiamcro 
naaaiiapa, othochtchbho kotophxb saKHmeHiiaa bb hcmb pac ian ia  
oaaaseTca bb óespasHHUHOMB hhh ,n,a;ke bb ycToauaBOMB paBHOBtcia. 
T a«b, ecaa c^inaeMB o^ ho hsb ocnoBaHia naaaaflpa bb Ba^ił sep- 
KaabHaro nopnina a  Óy^eMB Becbjia Jie;i,neHHO iiepeirfemaTB ero na- 
panaenbHO caMOMy c e ó t, to u h  tIjmb csmhmb ÓyjieMB tohbko ne- 
pc;iBaraTb noaoa;eHie iioc.rŁ^Heii y3H0B0ii hjiockocth. KoaaaecTBO 
3oapa BHyrpa Haniiimpa Óy,a;eTB BOspaeTaTB, ho thkb khkb BO3pa- 
CTaHie oto óy^erB  nponcxoflHTB HeupepuBiio h Becb.Ma mc^hchho, 
to iiI.tb ociioBania npefliioaaraTb, utoÓbi aojpadójcs toto rapnona- 
aecKaro KOJieóania, ltoropoe coBepmaeTb Hania cacreM a, hsmIjhhhch 
(H3M'hneHie sto morao ói.i coBepniHTbca tohbko cksukomb): uacno 
ySHOBB a  HOJiyBOHHB, 3aKHI0'ieHIIBIXB BHyTpa HBHBH.Upa, OCTaHCTCa 
npeJKHBMB, a crano-ÓBiTB ^.aiiHa kwk^ oh bo.ihbi óyseTB asM im arbca
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upaiuo nponopp ioH a.ib iio  AJiiurh, t . c. JiHiieiiiibiMb paghr&paMb ph - 
.iH iippa.

E cjih bmIicto nujimiApa upe^cTaBHMb ceóh kyób H3b aÓcojnoT- 
iio oTpaHtaiomHX’b 3epitajib h 3,011 ycTHMb eyipecTBOBaaie iio^ oóhoh 
Ute CHCTeMbl MOHOXpOMaTH<ieCKHX’b CTOHPHXb BOJIHb HapaOejIbMUX'b 
KCHHCÓOU H3b TpeXb OCIIOBHbIXb 1’paHefi Ityóa, TO KaiK^aa H3'b 3THX'B 
Tpex'b CHCTejrb npe^CTaBHTb coóoio 1 /3  B c e a  JiyiH C TO H  S H e p r ia ,  3 a - 
KJnoaeHHoa B*b Kyóli. E cjih óyąeMb H3M'hiiaTb 06'beiib ny6a thkb, 
uToóbi oh'b ocTaBajica Kyóoiib (ceóh iioaoóhhmb), to pBtTb Bckxb 
BOJiHb Sy^eTb H3M'JfeHHTbCH OAHliaHOBO, a HMdlHO pJIMIia KHHI30H boji- 
hw 6yxeTb H3M'hHHTbCii lipnMo-upouopnioiiajibHO JMHeiiHbisrb pa3Ml>- 
paMb i:yóa hjih npiiMO-iipoiioppioHajibHO Ky&uwHOMy Kopnw H3b ero 
oCbeMa. 3T0T’b 3aK0Hb HaiiiHeHia pBtTa Jiy iea npa „a^iaóaTHOMb” 
cataTia hjih pacinapeHin JiyiHCTOH OHeprin 6ujib BbiBe^eHb B. B h- 
homb H3b npHHUHiia ^onnjiepa. Mh  bhahmb, hto ero moikho, 110- 
aiajiyn, iipoipe h HarjiHAHke CBaaaTb cb 3aK0HasiH pe30HaHca.

2) BropuM b iipHMipoMb HecoBCiłMb ycToihiHBaro cocroaHia 
JiyuHCTOH 3Heprin MoateTb CJiyatHTb onojiuib paaobMtMan M0HoxpoMa- 
munecKan padiau,in. E cjih—110 npHMipy KHpxro<i»i>a— CPHTaTb bos- 
MOiKHbiMb. npii TepM03HHaMH’iecKHXb pa3cy®3eHinxb, ^oiiym eiiie H^e- 
ajibiibixb, a6cojnoTHO-OTpaiKaiomnxb 3epnajib, to Cb TaKHMb ate upa- 
BOMb—no npHMl.py B. B ana—cjrbjiyeTb ciHraTb mbicjihmumh a6co- 
jiwmiio-fiibjiMH iiOBepxHOCTH, biiojihIs nenpaBHJibHO OTpaacaiomiH, t . e. 
pasctBaroipia aa^aioipie na HHXb jiy in  (110 3aK0Hy JlaMÓepTa).

UpeACTaBHMb ceól, 3aMKHyraH cocy^b, BujiomeHiibia iisn y rp a  
TaitHMH ÓIlJIblMH UOBepXHOCTHMH; eCJIH BIiyCTHTb Bb HW’0 M01I0Xp0- 
MaTHuecitifl Jiyib, to oht pa3cteT ca h HanojiHHTb Becb cocy^b „pas- 
cŁhhhoio JioHoxpoMaTH’iecKoio pa,a;iapieio”. 9 ra  pacian ia iiBJiiieTCH 
yatc 3HauH'rejibH0 dojrhe HecTpoHHOio. ufeMb pascMOTptHiiaa Bbime 
CHcreMa uapajuiejibHbixb BOJiHb; 33’fccb yate HcienaeTb bcakoc npe- 
oóaa^aHie Kaicoro óbi to hh óbuio HaiipaBJienia Jiyaea h KOJieóaiiiu: 
pa^iapia asjnieTca BnpJiHt pa3C'J&aiiHOio h iinojmił 3enojiapa3OBaH- 
11010; 110 ona Bce-TaitH aiuiaeTca eipc ne bhojiiiIi HecTpoHHOio: Bb 
hch rocno^CTBycTb sam b OAHHb nepio^b KoaefiaHifi, 03Ha pjiHHa 
BOJiHH. HoaTOMy aiiTpouia eipe He 30CTHma CBoero MaitCHMyMa, 
h ra itaa pa^iapia eipe naxo3HTca Bb TepMO^HHaMHHecKH-iieycTOH- 
PHBOMb cocToaniH. ^ocTaToaHO BBecTH Bb naiiiy H3ea,ibHO-6’hJiyio 
oóojiouity xoth óbi snuioe peaM uue tIijio, HMl.roipee KoneuHyio Jiyie- 
i io r j io ip a T e J ib n y io  11 J iy ie H C iiy c K a T C J ib iiy io  chocoóhocth, htoÓbi mo- 
HOXpOMaTH'lHOCTb HapyIHHJiaeh, HOHBHHHCb pa3HOOÓpa31Ibie pBllTHhie
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ay<ia, a  Bca pacian ia CTaaa npaóaaacaTbca Kb Tony Bnoaiii HeeTpofl- 
HOMy cocToaniio, KOTopoe— coraaciio Kapxro®<i>y— neasCfcatHO ycTa- 
HaBJiHBaeTca bo bcbkoh flificTBHTeai.Hofi nenpoapauHofi a  3aMKHyT0a 
oóoaouirfc, HMiiomefi cooTBiTCTBennyio TeiuncpaTypy. 3Ta Bnojnrh 
HecTpofiHaa paciania, nairb yna^HMb r a s ę ,  Bb touhocth oflimaKOBa 
Cb toio, Kanyio flaeTb „a^eaabHO-nepHoe” rT.ao tob ate Teanepa- 
-rypu.

^ a a  TeoperanecKaro iiayueHia xapai;Tepa 3tob BiioaHt HecTpoa- 
hoh pa^iapia, BbnneynoMaHyToe peaabHoe T tao  mo:kho Bb b3b4 ct- 
Hoit CTeneHH saiuiłHHTb neóoabinHMb KoanaecTBOMb apeaabH aro r a 
sa, 3aKaroaenHaro b i  coBepmeHHO-npo3paaHyio oóoaoaity (itaKb 110- 
CTynaab B. Bhhb) m h  paate upocTO ojiihmł oneiib MaaHMb aaeit- 
TpHaecKHMb pesoHaTopoiib, t . e. n,a,eaabHbiMb aTOMOMb (i;ai;b nocTy- 
iiaab  M. IlaaHKb). ChocoShoctb 9toto pe3OHaTopa TymaTb a  BHOBb 
HcnycKarb a3B'hcTHbia KoaeóaHia pocTaTOHHa paa topo, mto6h  ac- 
ueaaa MOHOxpoMaTH'iHOCTb pa3cfeaHH0fl ayaacT oa aaepria , utoóh 
iioaBHaacb BCi; BO3MoatHHe nepioAH Koaeóainfi, a  mtoóh Bb Ha- 
nieMb saMKHyTOMb npocTpancTBt ycTanoBaaocb to nnoaHi; Hecrpofi- 
hoc pacnpefliłaeHie KoaeÓaHia, KOTopoe—no BTopoMy sanoHy Tepno- 
.HHnaMHKH— aBaaeTca eflHHCTBeHHHMb ycToanaBjjMb.

3. BnOMUb H ccm pounan padiaufln.

UpeACTar.HMb ccói; H^KOTopoe Hcupo3pa>iHoe (MeTaaaaneeKoe) 
T tao  (®ar. 1), bcŁ tohkh KOToparo BMinoTb opiry a  Ty ate TeMiie- 
parry p y  T. Taitoe T tao  naxoflHTCa Bb TenaoBOMb paBHOBtcia, a —ao 
BTopoMy sauoHy TepnopanaM aita—paBeHCTBO rreMiiepaTypH pasaaa- 

iibixb ero aacTea canto co6ow  He MoateTb 
iiapyniHTbea. OneBapHO, hto sto pa- 
BeiiCTBO ae poaatao n apyraarbca a  Bb 
TOMb caynah, ecaa Ti;ao nanie Sy^eTb 
3aitaioaaTb Bb eeóli opiiy a a a  niCKoab- 
ko 3aMKiiyTuxb nycTwxb aoaocTefi: M , 
N , P . . .  BHyTpa 9Taxb noaocTefi ren- 
aoTa, cooTB'ŁTCTByioin,aa TennepaTypił 
T, Sy^eTb cymecTBOBaTb aanib Bb <i>op- 
m'Ł B iioani HecTpoHHoa aynacT oa anep- 
ria.

9 tb ayaacTaa anepria, ltaitb poita- 
3aab Eapxro$4>b, oÓ aa^aerb eal^yioipaM a CBoficTBaMH:

1) B pesb Kaac,a,yio naoma^icy s, Bsaiyio Bnyrrp a  aoaocTa, Bb
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OÓOBXb UaiipaBJICIliaXb lipOXO,U,HTb OflHIiaKOBOe KOJIHUeCTBO 
ctoh anepria, HeaaBHeaMO OTb nojioateHiii njioiu,a^KH.

2) H a oflHO HanpaBJteHie itoneóaHifi iie ałrheTb apeaMymecTBa, 
T. e. 11'feTb II0JIHpH3aniH.

3) ILwTHOCTh nyaacTofi aHepria (ip), t . e. KOJianecTBo en, 3aKJiio- 
aeHHoe Bb itaJKAoa e^HHan/Ł oóbena, bo Bcfexb no.uocTHXb oji,HHa- 
KOBa a  ecTb ‘i-yHKpia oahoh Jianib TeMiiepaTypu. 9 r a  nnoTHOCTb 
ne saBBCBTb a a  OTb eBoacTBb BHyTpeiiHaxb noBepxHocrea Haniaxb 
noaocTeS, na OTb axb  a>opMbi a  t . (Ecjih-Óh  a ro  ycjiOBie He óu- 
JIO BblllOJIJieHO, TO CTOB.TIO Óbl TOJibKO yHHUTOJKHTb CTfcHKy MCJKfly 
,T.ByMa cocfcAHHMB iiojiocthmh, uToóbi napyniHTh paBHOBlicie Teiine- 
paTypb; a oto upOTHBopfeaajio óbi r.Topoiiy 3aitoiiy Teopia TeiuiOTu).

4) CocTaBb nyaacT oa aHepria, pacnpocTpaHaiomeHca no BCtMb 
HanpaBJieiiiaMb a  bo B ctxb  nojiocTHXb, o^aHaicoBb. IIoAb cocTa- 
BOMb MLI 3A'BCb pa3yMfceMb OTHOCHTeabHyiO HHTeHCBBlIOCTb KOae- 
óaHia pa3JiaiHbixb nepio^oBb, t . e. pacnpeflineH ie aHepria Meac^y 
jiyaaMH pa3JiaaHaro pBliTa. 9 to pacnpeAkaeHie saB aca ib  TOJibKO 
OTb TeiinepaTypŁi T  a  He saBacaTb OTb H,B'hTa a  x p y rax b  eBoacTBb 
BHyTpeHiiaxb noBepxHOCTea. E cjih óbi liaiip. Bb hojiocth M i>Hep- 
ria, cooTB'hTCTByiomaH .ęjihhIs bojihh X, ÓHJia óojibine atM b bb no- 
jioctb N, to ctohjio Óh  tojibko 3aitpbiTb OTBepcTie, coeAHsaioiąee 
oth hojiocth ujiacTBHKOK), oÓJiaflaiomeio H3ÓapaTejibHOio OTpaacaTeJib- 
hok) enocoÓHOCTbio a  nponycitaiomeio 9th .uyna aerne, aliMb ^pyrie ; 
9Taxb Jiyueii H3b M Bb N  nponino óh Torfla óojibine, tIimi, oópaT- 
ho, a  paBHOBlseie TeMiiepaTypb Hapyraanoeb ółi, hto onaTb upoTH- 
BOpliHBTb BTOpOMy 3aitOHy TepMOAHHaMBKH.

H3b nepeaacjieHiiHKb CBoiiCTBb necTpoaHoa pa^iau ia mojkho 
BbiBecTH ocHOBHbie saitoiin jiyneacnycKaHia TBepriHXb Tfcjib.

Oóo3Ha’iBMb ape3b E  uonHoe KonaaecTBO JiyaacToa aHepria, 
npoxoflaui.ee Bb e^aH apy BpeneHH apesb nioóyio e,a,HHHu,y iuioipa^a 
BHyTpa Hainea hojioctb, cb o ,̂hoh ctopohh njiomaAKH Ha jipyryio; 
Bb npoTHBOiiojiOHCHOMb HaupaBJieHia (no nynKTy 1) óy^eTb npoxo- 
Ahtb TaKoe ase KOJianecTBO. OóosnauaMb e\ Ty .ęojiio aHepria E, 
KOTOpaa COOTBllTCTByeTb BOJJHaMb, HMtlOmHMb flJIHIiy bojihh =  X; 
Tor^a no oupe^ijieniio

CO

E =  (1)
O

Hsb HOJioaceHia 3 a  4 cjrfcAyeTb, hto E  ecTb 4>yHKu,ia o^Hoii TOJib- 
2

npoxoflaui.ee
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ko TeMnepaTypH, a e \ —  HiitOTopaa B nojrai onpe,a;iuieHHaH TyHKpia 
TeMnepaTypH T h ^ jihhh  bojihli X.

Bo3bMeM'K. e,a,HHHii,y ujioipa^H na  jiioóoh hhcth BHyTpeHHefl no- 
BepxHOCTii Hamefl 3aMKHyTofi iiojiocth. H o npe^BmymeM y na nee 
bb e,HHHHU,y BpeMeHH na^acTB kojii-tbcctbo E  HecTpoiinofl JiyHHCTofl 
aH eprin. H3b  aTofl aH eprin Hania luioipa^Ka noriiom aeTB niKOTO- 
pyio uacTb, Hanp. AE, r ^ i  A npaBHJibHaa jtpoÓB, KOTopaa Ha3H- 
BaeTCii noiAotUjameMWK) cnoco6nocmbto uaiueu ii.ioiu,ai)KU. Ho ecJiH 
<jh  Hania naoipa^K a tojibko nornoipajia  jiynncTyio aHepriio, to nacTb 
ctIshkh, npnJieraiom aa kb Hen, narpliB ajiacb óh  Bce óojiBme h (Joan
nie. T hkb khkb TeMiiepaTypa ea  .noniKiia oeTaBaTbca nocToaHiioio, 
to oaeBHflHO, hto njioipanita bhobb HeiiycnaeTB (bb eflHHHny Bpe
MeHH) KoanaecTBO JiyHHCTofl aH eprin J, bb tohhocth paBiioe 110- 
rjioHJ,eiiHOMy:

(2) J  =  A E  hjih — E.

9 to ypaB iienie h e c rn  MaTeMHTHnecKoe BHpaatenie 3aitOHa K npx- 
ro<i>4>a .n-iia nojiiiaro ay ieH cnycitaH ia. E cjih óh  Hania niioipa^Ka no- 
rjio ipajia  ecn óeaB HCHJHOHenia na^aiom ie Ha hcc Jiy in , t . e. óu jia  
udeaMHO-Hepnow, to cniAOBano óh  npHiiaTb A =  1 h yp . (2) ofjpa- 
THJIOCh 6bl BB

(3) J  =  E-
cjiIja. JiyneHcnycKaHie H^eajiBHO-Hepnaro r i j i a  bb tohhocth paBHO 
aHepriH HecTpoHHOn p a ^ ia p ia , ycTaHaBJiHBaiomeficH caMonpoH3BOJiBHO 
B H y T p H  BCHKOii l ie iip O 3 p a H H O fl 3 a M K liy T 0 f i  OÓOJIOHKH T O 0  Hte T e M Iie -  

paTypbi. ^bHCTBHTejibiibiH T ijia  iipapo^H  t Iimb óoirfce iipHÓJiHaca- 
lOTca kb HAeaai.HO-nepHOMy T in y , hŁmb ó o Jiie  Heempotinym jiynH- 
CTyio aHepriio ohh HCiiyeiiaiOTB. Bb otomb oócTOHTeJibCTBi, hmch- 
ho bb tomb, hto <i>yHKii,iH E  h ej. xapanTepn3yiOTb coóoio iianóo- 
jil.e HecTpoHHyio, ycToflnHByio <sopMy JiyHHCTofl aHepriH, h itpoeT- 
ca  ociioBanie yHHBepeajibHaro 3iia’ieHia 3thxb  ^isyxB ®yHKii,ifl h ca- 
Moro aaitona KHpxro<M>a.

4. 3 o,kohz Cmeęfiana.
3naueHie jiynencnycK aH ia E, khi;b <nyHKH,iH o^iiofl jihhib TeM

nepaTypH , óhjio BnepBue yKa3ano CTeoaHOMB (Stefan) bb 1879 ro ^ y . 
H a OCHOBHHiH OnHTHHXB flaHHHXB OHB BHCIta3aJIB MHtlllie, hto Jiy- 
HeHcnycKaiiie nepH aro T in a  npaMO npouoppioHa.ibHó uemeepmou CTe- 
ueim  ero  aócojnoTiiofl TCMiiepaTypn T:
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E = C T ' ,  (4)

C  eCTb HtKOTOpufi llOCTOHHHblH MHOJKHTeab. 3aT’feMB B i 1884 
ro ^y  Bo.ibitwaHB nojiyuuiB  to ate caiuoe cooTHomeHie hbb btojio- 
ro  3anoHa TepMO^HHaMHKH h cjrfeACTBifi 3JieuTpoMarnHTHoii Teopin 
CBtTa.

Bhbojęb Bo.am,MaHa ocHOBUBaaca Ha AOiiymeHin cymecTBOBa- 
Hia cb'Iitoboi’0 flaBaema.

TaitB itaitB bb HacToamee Bpeua— Saaro^apa HOBifimuMB 3a- 
MtaaTejiBHHMB oiibiTaiiB II. H. Jleóe^eBa l)— cymecTBOBaiiie yroro 
XaB.neHia nonaaaHO h SKcnepuMeHmnMHo, to bhboah Boai.u,Mana, a 
TaiGKe utKOTopue hob BbiBOAOBb B. BiłHa nojiyaaioTb HOBoe u Becb- 
wa iipouHoe oóocHOBaiiie. IIoaTouy mm octrhobhmch Ha hhxb nfe- 
CKO.ilbKO HOApOÓHte.

BooópasBMB eeól. ,a,Ba HenpospaHHbm. Tliaa A  h B  (<t>Hr. 2) 
3Ha')HTe.lIbH0H TeiltfOeMKOCTH, I[0^3,ep;KHBaeMbIXT. Iipn IIOCTOHHHHXB 
TeMnepaTypaxb 7’, h 71 (ho aficoaiOTHOH niKaali) h hmI;ioiu,hxb ito- 
HeHHbia HyieHcnycKaTeJibHMH ciiocoóhocth. IIojiojkhmb, bto ,iB'fc 
npoTHBOJieasamia, napaaaeabHbia aacTH noBepxHocTeii hthxb tIu b  
coeduHUHbi Biio.aH’fe (pasctaHHo) OTpaa>aioiH,HMB hh3ihhxpomb. BHyrpH 
3TOTO U,H.IHHApa ÓC3B TpeHia XOAHTB 3epKaJIbHMH IIOpiIieHb C\ CHaÓ- 
HceHHbiii OTKpbiBaioiHHMca ManaHOMB E . Ilaom a^b cJkaema unanH^pa 
H nOpilIHH 0Ó03HHHHMB HpC3b S .
Ilona icjiaiiaHb E  3anpHTb, Bca 
BepxHHH aacTh iiHaiinapa, npnae- 
raiom aa kb A ,  óy^eTB iianoaHeHa 
B n o ra t HecTpoflHOio pa^iapieio, co- 
OTBfcTCTByiomero TCMiiepaTypi 7’,;
0Ó03Ha’lHMB KOJIHHeCTBO ayHHCTOfi 
3Hepria, saKaioaaiomeftcH 3^'l.cb bb 
naacflOH e,a,HHHiyk oÓBeMa, ’ipe3B <p,

(naoTHOCTh necTpoHnofl ayuHCToii 
aneprin). IIo Apyryio c t o p o h y 
nopmHH, bb Hnatnefi aacTH hhjjhh- 
Apa óyseTB pacnpocTpaHeHa ay- 
BHCTaa aHepria, cooTBfeTCTByiomaa
TeMnepaTypt T 2 h HM'bK>iqaa naOTHOCTb ip2 
'pi >  <j>9.

E can  71, >  7 ’2, TO H

*) łKypHa.Ti, PyccKaro <I>h3.-Xhm. OCaiecma XXXII, (1900 r.)» ctp. 211.
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IIo MaKCBeoio, EapToJiii a JleóeAeBy napaoejitH Bie Jiynn npo- 
hsboahtb Ha liepneHAHKyJiHpHyio kb hhmb norjiomaiomyio naacTHH- 
Ky ^aBJieHie, HHCJieHHO paBHoe iijiothocth hxb jiyuncTofi aHeprin. 
Ha njiacTHHKy biiojih'I; 3epKa;ibnyio CBtTOBOe ^aB-nenie B^Boe óojib- 
me. Bb c jiy n at HaKJioiiHbixB ayaeii bcio JiyuHCTyio aHepriio Jiyaen 
cat^yeTB  pa3Jio;KHTB no npaBHJiy napaJiiieuorpaMMa na c-naraiomia 
iiepiieH^HKyjiapHHH n napajuieJiBHBia miacTHHKt: CBtTOBoe .naBJieHie 
fiyjeTB paBHO hjiothocth 0flH’hxB iiepneH3,HKyji}ipHHXB c.JiaraioinHXB.

Bb HaraeMB ĘHJlHHflpfe MBI HMfeeMB BIIOJIHt pa3C’tHHHyK) .ny- 
nncTyio aHepriio: Jiynn na^aiOTB Ha nopineHb C iio^ b BceBO3Moa<- 
HbiMH yrjiaMH. Ho, khkb AOKa3ajiB Eojibn,MaHB, flaBaeuie Ha nop
ineHb óy^eTB bb tohhocth thkobo, khkb ecjin óbi 1/3 Bcefi Jiyin- 
CTofi aHeprin cocToajia hbb .uyiefl nepneHAHKyjiapHhixB kb nopniHio*). 
H bb 3toh TpeTH Bcefi JiyiHCTofl 9Heprin noJiOBHHa, t . e. «p,/6, óy- 
3,eTB bb Kaai^oe MmoBeme cocToaTb hsb bojihb, H^yiĘHXB no hh- 
npaBJieHiro kb iiopniHH), flpyraa nojiOBHHa (^1/6)—hbb bojihb OTpa- 
•<KeiiHhixB nopniHeMB, Hflyin,HXB bb oópaTHOMB HanpaB.ne.HiH. One- 
bhaho, >ito nojiHoe AaBJieHie, HcnbiTUBaeMoe nopniHeMB (Ha e^HHHny 
noBepxHOCTH) cBepxy, Sy^eTB tj>i/3, a CHH3y '{j2/3; bch CH.ua CBtTO- 
Boro AaB.HeHia, CTpeMamaaca nepe^BHHyTb nopineHb KiiH3y, ÓyfleTB 

(5) (<!>,- W -

9Ty cHJiy m o w o  ynoTpeÓHTb ^Jia uponaBe^eHia iititoTopoii bhŁiii- 
Heił paóoTbi iioaoóho TOMy, khkb bb TeiuioBbixb 3,BnraTe.naxB y ra -  
JiH3HpyioTB AaB.ienie ra3a. TaiiB KaKB 3rra paóoTa óy^eTB coBep- 
niaTbca na chctb TenjioTbi Óo.nte n a rp tT a ro  Tt.ua A , to kb hch 
npHMtHHMB BTOpOH 3aK0HB TepMO^HHaMHKH.

Pa3CM0TpHMB cjit^yrom iii saMKHyTbiii KjtyroBon npon,eccB.
1) Bb iiaaau t nopnieHb C Haxoji,HTca bb hŁkotopomb oupeji,t- 

jieHHOMB nojioiKeHin (1), nanp. y  caMaro T tu a  >1; KJianauB E  sa- 
KpbiTB; iio3,b BaiaHieMB .lyieHcnycKaHia otb /I nopineHb hciibith- 
BaeTB CHJiy F  h Me^ueHiio nepe^BHracTca bhh3b hh pascToanie a, 
£0 nonoJKeHia (2); npH btomb y T tjia 4  aaHMCTByeTca .nyiHCTOH 
TenaoTH: ^ jih 3aiioJiHenia oÓBeMa Sa—kojihhcctbo /Sct tp, h uua co- 
nepnieHia paóoTbi cntTOBoro ^aBneHia — kojihucctbo <pi/3, t . e. 
Bcero

*) Pascyat^cHie coBepiueHHo aHaaoripiHo Toay, KaiuiMB onpaB^ijaaeTCii m - 
noTeaa Kpamira bb KiiHeiimecKOM Teopiii raaoBB,

CH.ua
Tt.ua
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Qi =  y  Sa (Jl,. (6)

Bo BpeMH litom a<e nepBOH uacTH n p o n ecca  t Łjio B  no.iynaeT b bb 
BH;i,'fe liorjiomeHHoii jiy iacT ofi BHepria KOJiauecTBO tciitotu

Q 2' =  y  *S«<p2.

Kpoirfc toto oopnienb OT^aeTB BHfcmHioio pafioTy

IKj — y  Ba (-Ji, — <}ia) . (8)

2) Kor,na nopmeHb ^ octhpb nojioacema (2), mh BABHraeMB bb 
to MtCTO, rjpfi ohb Haxo3,HJica bb Hauajifc (1), HaupHM tpb y  caiaaro 
Tfcjia A, H,a,ea;ihno-ó'fe.iiyio (pasctaHHO-OTpaataioinyK)) niHpMy, biio.th1i 
OT^fcjIHIOmyiO KOJIHUCCTBO HeCTpOHHOH JiyUHCTOH aiiepiUH S a (J), OTB 
ayucH cnycK aiom aro Tlsaa / l .  ^ a a l-e  upe,a,no.iaraeMB, uto a ra  Jiyun- 
CTaa BHeprifl adiafiamno pacniH paeTca, uoABHraa. nopmeHb C em e 
A ajitc  bhhbb ;i,o iiojioaccnia (3), lip a  KOTopoMB iijiothoctb aH eprin Bb 
BcpxHeił uacTH nH Jin iupa cfltJiaeTCH paBHOio iijiothocth bb hhjkhch 
nacTH, t . e. —  'J>3. y iienb ineH ie iijiothocth jiyuiicTofi BHepriH upn  
en a^iaSaTHOMb pacuiH peuin  nponcxosHTB otb AByxb npHUHHb: bo- 
nepBHXb otb yBeiiHuerna oóbeMa, ero BaHHMaesiaro, bo-btopuxb  otb 
toto, ’ito uacTh necTpoHHOH ayuHCTofi an ep rin  npeBpamaeTCii bb 
paÓoTy CBiłTOBoro ^anaeH ia. IIojioatHMB, uto paacTOHHie MeiK^y (2) 
h (3) nojioateiiiHMH iiopnina =  Z>; iiobhh oóbcmb, aatiaTHii ayun- 
ctoio aneprieio  iijiothocth <|>3, ó y ^ e rb  =  $ (« + & ) h Bce kojihucctbo 
ocTaBiiieiica na^B  nopiiiHeMB necTpoHHOH aH eprin =  /S ( a -)-&) (J»2. 
CjrliiAOBaTejibiio KoanuecTBO JiyuHCToft aHeprin, iSaip, — <S(a+ó)ip2, 
npeBpaigeHO bb paóoTy. Cb A pyroii CTOpoHH, ecJiH <J»i h ipa pa3- 
hhtch Meac^y coóoro cpaBHHTeabiio hcmhopo, to mu mojkcmb upa- 
HHTb bb nepBOMb npHÓJiHaieniH, uto bb TeucHie iicpeM’hm,eHia b Ha 
nopmeHb cmepxy AfcgcTBOBaao ^aBJieHie es cpeówejii® =  (l/3).(<|)i+<|i3)/2. 
IIooTOMy paóoT a chjih cBfeTOBoro naiu iem a bo Bpewa BTOpofi uhcth 
n ponecca  npHÓ.iH3HTejibiio floaam a BŁipa3HTbca upean

a cat^OBaTeabHO—no 3aK0iiy coxpaH enia aHeprin
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(9) S a p ,— £(a+Z >)p3 =  (y  Sb  (p, +  p,).

9 to ypaBiieHie nocaywHTb HaMb ^ jih onpe^tucH ia BeunuHiiM b. Ha- 
XO^HMb, UTO ĴIH T010, UTOÓbl llJIOTHOCTb JiyHHCTOH ŁlHeprin 110 OÓt 
CTopoHbi nopmHH epaBHHJiacb, neo6xo^HMO ero npo^BHHyTb (a^,ia- 
ÓaTHo) Ha paacTOHHie

(10)
6 a (p t — p3) _

p i+ 7 p a

Bo BpeMH 3toh BTopofi uacTH upopecea Tkuy B  6M.ua OT^aHa uy- 
HHCTHH TeiUIOTa Bb KOUH’ieCTB’fc

(U )

3) Korjia nopmeHb C  uocTurb nojioateHia (3', mm MoateMb ot- 
K-pMTb KJianaHb E ,  He Hapymaa npn stomb paBHOBtcia JiyaHCTofi 
aHepriw. SaTfcMb BO3BpaniaeMb nopmeHb cb OTKpbiTMMb KJiauaHOMb 
E  Bb ero nepBOHauajibHoe noJioateHie (1), ąjiii nero iie iioTpeóyer- 
ch hhkhkoh paÓOTN. HoTOMb 3aKpMBaeMb KaaiiaHb E  h y^a.uaeMb 
B^BHHyryio 3epKajibHyio iiinpMy. Ilocjrfc 3Toro bcii chctcmh, oueBHA- 
ho, iipHiiuia oiiiiTb Bb CBoe nepBOHauaubHoe cocroaHie: ĘHKJib 3aMK- 
Hyrb. Tabb KaKb Becb npou,eccb o6pai’HMb, to BTopofi aaKoiib Tep- 
MOJIHHHMHKH Bb IipHMfeHCHiH bb 3T0My lipOpeCCy flOJIHteHb BHpa3HTb- 
ca paBeHCTBOMb

2 ' , - 7 ’a Q ,- Q a
T, “  Q, ’

OHpeAfcjIHIOipHMb „9KOHOMH'ieCbiH K03<f ®HH)ieHTb” Hailiei’0 CBtTOBOrO 
ABHiaTeJia: s^ tc b  CB o6o3HauaeTb bcio TeiuiOTy, aaiiMCTBOBaHHyio 
0Tb HarptBaTeua A , Q 2— bcio TenjiOTy, OTflaHHyro xouoA0JibHHKy B ,  
CJitAOBaTeubHO no yp. (7) a  (11):

(13) Qa — +  Q'i =  “g" $(a-f-i)p3

IIoACTaBJiaa eooTBtTCTBeHHMH BejiHHHiiM Bb yp. 12, nouyiHMb:

Ti — __ a (p, — pa) — łp 2
T, ~  ap,

hjih BcatACTBie cooTHomeHia (10):

6M.ua
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7| — 7, _ !p| —<J)j <p, +(J)2
7'l tpl 4>t +  Ojlj (14)

Bbime, lipa BuancjieHin BTopon aacTH paóoTU cb^ tobobo ^aB- 
jieuia, mu ^onycTnan, «ito jihuib hcmhobhmb óojiBine <pa; bb Ta- 
komb ejiyuah (<p, — tp2) / 'b  ecTb Heóoabinaa npaBHJbnaH apoób; 0O0- 
3na'iH,\iB ee <ipe3B x ,  t . e. hojiojkhmb

i i  _
ł .

OTKy,a,a

HoACTaBJiHH 9to o6o3nauenie bb yp. (14) n ^'Łjih 'ihcjihtcjih Ha 3na- 
MeHaTeJib, noayuHMB:

T, 8—Vx-{-x~ 1 3
T , =  8 -7 *  =  1 ~ ^ , ~ 3 a ł (15)

B unneam iue 3^'hcb irepBue Tpn aaeHa pa^a, pacnojioiKeiiHaro no 
BOCXOflHIIl,HMB CTeueilHMB X, Upe^CTaBaHIOTB COÓOIO He ’ITO HHOe, 
itaKB nepBue Tpn uaeHa pa3Jioatenia no ÓHHOity HbioTOna nejinannu

^ 1 — x — (1—«)f  =  1 —-i-tc —^ a ; 2 ------. (16)

Pa3JIH'lie 9THXB AByXB pHAOBB HaHHHaeTCH TOJIbKO CB HeTBepTarO 
"uieHa n npn mhjiomb x  ona3UBaeTca coBepmeHHO hhiitojkhumb. IIpo- 
HCX03,HTB 3Ta pa3HHI],a HCKJUOHHTeJIbHO OTB TOI’O, UTO npil BbPlHCJie- 
nin paÓOTbi bo BTopofl CTa^in nam ero npopecca mu npnuann cbIi- 
TOBoe ^aBJieHie es cpedneMfi —  (1/3) ((pi+tpj), Meat^y tIjmb khkb nc- 
THHnaa o p ętan a  nejinuHiia 9tobo ^.aBJieHia OTJiHnaeTca otb cpe^Hen 
apHOMeTHnecKofi ua óesKOHCiHO-Maayio Beannimy Bucm aro nopa^Ka,

CpaBHHBaa BupaateHia (15) n  (16), noayuaeMb

HJIH
<b 7 ?
ł, TS ' (17)

Ilpn  bhboaŁ 9Toro cooTHomeHia 6hjio ^oiiymeHO, >ito <J>s Majio pa3-
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hhtch ot'b <p,, a ejrhAOBaTejibHO h T2 6jih3ko itb 7’,. Mo oóoóihhtł 
3TOTb BbiBOAb na Kania yro^no TeMuepaTypu ouckhaho otchb Jiento.

E cjih mm HArbeMb ,a,Bb BHaaaTeJiBHO paanam iaea TennepaTypM 
7’, H 7', H COOTBiłTCiTBeHHHH HMb IIJIOTHOCTH HeCTpOHHMXb pa^ianja, 
(p, H <p, TO MeatAy HHMH Mbl MOJKGMb MblCJieHHO BCTaBHTb CKOJIŁKO 
yro,ĄHO npóMeaicymoHHuaib TennepaTypb 7'2, 7'3, 7’4, ... 7’„ h cootbIst- 
CTBeHHMKb HMb HJIOTHOCTeH <p2, <p3, <p4, •••'pn- CoCiłAHia nJIOTHOCTH 
SyAyTb yace Majio pa3HHTbca o,T,na 0Tb Apyroa, a  AJia naxb no npe- 
AHflymeMy mojkho .lOKasaTb:

1? _  / Z n 4 i i  _  ( I ł Y  i i  _  I l i Y  ±  _  I J L Y
<P, <ps ' 4-3 V7T  'P" ~  \ rj«l ’

IlepeMHOJKaH iscb sth nponoppia Meat^y coóoio, mm nojiyaaMb aih  
Kanax'b yro^HO TeMiiepaTypi.

IL iothocth necTpoMHux'b pa^iapifi <p a  >p, npnMO-nponopuio- 
HajibHM jiyueacnycKaHiHMb uepnaro Tb.ua E  a  E t npa TeMneparry- 
pax i. T  a  1\ *), noaTOMy yp. 18 mojkho HanacaTb a Bb BHflb

E  _  7’1 
~Et ~  T  A

hjih Booóipe

(18') E  =  C T \

r^ b  C ecTb HhKOTopaa Bnoaiib onpeAbaeHHaa iioctohhhhh Bejiana- 
Ha. E cjih BHpajKaTb 7' Bb rpa,n,ycaxb aOcojiioTnofi iiiuaau, E — bi, 
gr.-cal./cm 2. snc., to no OHHTaMb KypjibOayMa (Kurlbaum)

(10) 1 .2 8 .10-12
gr.-cal 

cni2. sec.c =
IIpHBe^einibiii naMa BHBOAb sanona CTe<i<aHa ona3aaca óm, ko- 

neuno, ropasflo Kopoue, ecjia óh mh , cjibAya EojibUMany, Bocnojib- 
3OBajiacb BHTerpajibHHMb acaacjieHieMb; ho a xoTbJib c^tjiaTb stotb 
bhboat. Bb yjieMeHTapnoa *opMt.

’) IImchho, KaKb ceiinacb yBHAHMb, ueTpyuHO floKaaaTt, tto ip =  4JB/v, rflb 
'ipeai. v ofioBHaieHa CKopociŁ cisiia .

Tb.ua
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5. C o o m n o tu e n if i  n e w c d y  e, E  u  <p.
(Kb  xapai;TepiieTiiK'h nnojni; pa3eiaHHOŹ jyuicToii anepriii).

Bobbmcmb BHyTpH 3HMKHyTofi noaocTH iiocTOHHHoft TeMnepa- 
T ypu AB't oueiiB Majn>ixT> ujioipafliiH S , a  S 2 (®ar. 3) aa  pa3CToa- 
Hia r  opiia otb A pyroa, upaaeMB r  ^ ojijkho óhtb Beanao cpaBHH- 
TeJIBHO CB JlHHefiHHMH pa3M'hpaMH KażK,a,OH H3B aaOUjaflOKB. USB 
Bcero KoaaaecTBa S xe ayaacT oa aaepria , npome^raeH qpe3B nao- 
ipa^ity S ,, tojibko oneHB aeóoaBinaa aacTB apoflfleTB sbtIjmb a  ’ipe3B 
BTopyio naoipapity S 2. O6o3HaaaMB 3Ty aacTB ayaacT oa aiiepria 
npesB >S,Ae. 9Ta Beanaana npaMO-nponoppioHaaBHa iiaoipapauB S, 
a  S 2 a  KOCHnycaMB yrjioBB a a  p, KOTopue oópa3yiOTB HopMaaa 
KB 9THMB MOIĘa^KaMB CB COe^HHaiOnjeiO HXB npKMOK) r ; KpOMll TO
TO ĄAe GypeTB oópaTHO-aponoppioHaaBHa KBa^paTy pa3CTOKHia r  
a  npaMo-nponopnioHajiBiia HbiiOTOpoMy nocToanHOMy imoataTeaio E, 
KOTopijfl yate ne saBacaTB otb Beanaama a  OTHOCHTeaBHaro aoao- 
iKeiria HamaxB naoipa^oKB, ho HCKaiouaTeaBHO oóycaoBaaBaeTca 3Hep- 
rieio pa3CMaTpHBaeiioa HecTpoaHoa pafliapia:

„ . „  &  &  cos a  cos B
jOiAe =  E --------- 5--------7-!

BejiaiiHHa E  Ha3BiBaeTca UHmeHcuaHocmmo pascMaTpaBaeMoii HecTpoa- 
hoh pa^iapia.

,^aa HaxoacfleHia bhbhchmocth MOKfly E  a  BeaaaaHOio e, t . e. 
Bceio ayaacToio SHeprieio, upoxoflaui,eło apesB eflaaapy  naom,afla

cb o^ hoS CTopoaH na Apyryio, onameMB OKoao cpe^HHU naomaA- 
kb Si (o>ar. 4) noaye4>epy pa^iycoMB r. IlaompAB mapoBaro cer- 
MeHTa, Ha KOTopua óy^yTB na^aTB ay aa , npomeflmie ape3B nao- 
ma^Ky Si noflB y raaiaa Meatpy a a  a+cZa, Sy^eTB — 2nr2 sin a d  a. 
0Ty BeaaaHHy cai^yeT B  no,a,CTaBBTb bb yp. (20) bm^ cto S 2, ttoóbi 
aoayaaTB bcio ayaacTyio aHepriio, npoxo,HHipyio ape3B S t nopB y raa-

3
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mh neacpy a u a+cZa. Ilp n  3tomb cjrhpyeTB hojiojkhtb cos(3 —  i ,  
thkb KaKi> 3a MajioeTBio naomapH S{ mohjho iiphhjitb, uto B et hc- 
KOAfnuje H3B ueti JiyuH napaioTB na c«i>epy nepncHpHKyMpHO. ITo- 
JiyUHMB

<S, de =. 2nESi sin a cos a da.
CoKpaTHBB Ha St h pacnpocTpanHBB HHTerpajiB Ha bcio nojiyc<i«epy, 
HMteMB

n /2

(21) e =z ScZe ~  2tzE  JsinacosacZa ~  k E .

0

Hthkb Knpxro<M«ona <i>yiiKnia e (jiyueHCiiycKaTeJiBiiaii cnocoS- 
hoctb HfleajiBHO-uepnaro TtJia) bb tt pa3B doafce thkb na3BiBaeMou 
„HHTeHCHBHOCTu” HCCTpoHHoii papiapin. Btotb pesyjiBTaTB otho- 
CHTCH KHKB It'B HOJ1HOH papiapiH, THKB H KB KHłKpOMy OTfltflBHOMy 
H,B’liTy.

^auT.e BOOÓpa3HMB eefrli pb Ii óe3KOHeuHO HpocTHpaiomificH iia- 
paJIJiejIBHWH UCpiIBIH IIJIOCKOCTH, IIOppepaiHBaeMUH ripn OpiIOH TeM- 

nepaTypb. HecTpoflHaa pa- 
piapin, Meacpy hhmh 3anjno- 
neHHaH, óypeTB coBepmeH- 
HO TPKOBa, ItaKB H BB 33MK- 
HyTOH nOHOCTH. E cjih pa3- 
CToanie Meaipy iihockocth- 
MH =  h, TO pjIHHa BC’IiXB

aynefl, HcnycKacMUXB nopB yrjiOMB a kb HopMajiH, ÓypeTB =  A/eosa. 
iJhcjio ate 3thxb jiy ie ii (npHxopHipHXCH na epnHHpy noBepxnocTH) 
no npepupyipeM y HSMt.paeTCn BwpaaceHieMB

de — 2nEsin a. c.qs a. dct.

tItoóbi nojiynHTB cpednww djiuny bc1 xb Jiyieif Meacpy iianiHMH 
napajuiejiBHHMH hjiockocthmh, nyacno homhohshtb isaacpyio pjirniy 1 
na cooTBtTCTBeiiHoe de, bbhtb cyMMy thkhxb npoH3Bepenifi pjih 
bc'Iixb B03M0a>HMXB HaupaBJieiiiii a 3aTl.MB paspluiHTB ee Ha oóipee 
hhcho Jiynefi, HcnycisaeMHXB epHHHpeio iiOBepxnocTH, t . e. na nE. 
HoayHHMB

IC/2
Z =z — J  2itZi Z? sin a <Za =  2h.

0

(22)
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5. CoornHouwniłi Mewcdy e, s u  tp.
( l i t  xapaKTepiiCTiiKi> isno.iHi; paaetaHHoft .lyniCToii 3Heprin).

BO3hMeMT> BHyTpiI 3HMKHyT0S HOaOCTH HOCTOHHHOH TCMIiepa- 
Typu pB t oaeub MajiŁia uaoma,a;KH S, h S 2 ( ta r .  3) Ha pascToa- 
Hia r  o^na otb ppyrofi, npaaeMB r  ^ ojijkho ółitb BeaHKO cpaBHH- 
TeJIŁHO CB aHHeHHŁIMH pa3MipaMH KaiKAOH H3B lUIOipaAOKH. H.3B 
Bcero KOJiauecTBa S le ayaacTOH 3HepriH, npoine^m eii ape3B nao- 
ipapny tohbko oaeHb Heóoabinaa aacTb upoH^eTB 3aT'hMB h upe3B 
BTopyro naomaflKy <S2; o6o3HaaHMB 3Ty aacTb aynacTofi anep ria  
apesB 5,Ae. 9 t3 BeaauHHa npHiio-riponoppioHaabHa n ao m aflam  S Y 
h S 2 h KocmiycaMB yraoBB a h p, KOTopue oópa3yioTB HopMaaa 
kb HaniHMB naoipaflKaMB cb coepHHaiomeio hxb npaMOio r; apoMlł to
to Sihe  óy^eTB oópaTHO-nponoppioHaabHa KBa,apaTy pa3CToaHia r  
h npHMO-nponoppioHaaBHa HfcKOTopoMy nocTOHHHOMy MHoatHTeaio e, 
KOTopufi yjKe He saBiicuTB otb BeauraHBi h OTHOCHTeabHaro uoao- 
aieHia HamsiB naoma^OKB, ho HCKarouHTeaLHO oóycaoBaHBaeTca 3Hep- 
riero pa3CiiaTpHBaeM0H HecTpoflHofi pa^iapin:

S iS 2 cos a cosp
(20)

BeanHHHa s Ha3ŁiBaeTca uH m encuenocm ^w  pa3CiiaTpHBaeMOH HecTpofi- 
hoh pa^iapin.

,2,aa HaioaipeHia 3aBHCHMOCTH Measpy e h BeananHOio e, t . e. 
Bceio ayracTOio SHeprieio, npoxopaipeio ape3B epHHiipy naoipa,a,H

3. (fur. 4.

cb opHofi CTopoHM Ha ppyryio, onnnieMB OKoao epe^HHbi naoipap- 
ich Ą  (<rar. 4) noayc^epy  pafliycoiiB r. Ilaoipapb mapoBoro cer- 
iieHTa, Ha KOTopun óypyTB n a^ a ib  ay aa , nponie^inie ape3B nao- 
ipapity 6’i noflB yraaMH Meatpy a h a-f-da, óy^eTB —  2rcr2 sin a <2 a. 
9Ty BeaHHHHy cai^yeT B  nopcTaBHTb bb yp. (20) bm£ cto S,, hto6h  
noayuHTb bcio aymicTyio 3Hepriio, npoxopaipyio ape3B Ą  no,a,B y raa-

3
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mh MOKcy a a a-j-da. l ip a  stomb catcyeT B  iwjioikiitb cos[3 =  1, 
TaKB KHKB 3a MaJIOCTBIO II.IOITOKH S, MO/KHO npHHHTB, HTO BCŚ HC- 
xoflaipie hsb Hea ay u a  napaioTB Ha c<tepy nepneHCHKyjiapHO. IIo- 
ayuHMB

3, de =  2z e Ą  siu a cos a da..
CoKparaBB na S i a  pacupocTpaHHBB aiiTerpaaB Ha bcio noayc^epy  
HMbeMB

l t / 2

(21) e =  S d e  = ;  2 z s  / sin a cos a da =  ze.
0

Hthkb Kapxro<5®OBa a>yHKpia e (ayaeacnycKaTeabHaa cnocoó- 
hoctb H3,eaaBHO-uepHaro Tis.ua) bb z pa3B óojrfee thkb Ha3HBaeMoa 
„hhtchchbhocth” HecTpoHHoS paciapiH. 9 totb pe3yjihTaTB otho- 
CHTCH KBKB KB UOJIHOH pafliaujH, TaKB H KB KBJKCOMy OTflfcjlBHOMy 
n,BŚTy.

^ajcfce BOo6pa3HMB cefih c s t  óesKOHeuHO npocTHpaiomisicfl na- 
pajiaejBHHH uepHŁia hjiockocth, noccepaiHBaeMbia npa  ochoS tcm- 

nepaTypił. HecTpofiHaa p a
ciania, MeJKCy HHMH 3aKjlIO- 
aeHHaa, óyceTB coBepineH- 
HO THKOBH, KaKB H BB 33ME- 
nyTOH iiojiocth. E chh pa3- 
CToame Meatcy hcockocth- 
MH =  h, TO CJlHHa BCl»XB

ayaea, HcnycnaeMBixB hocb yraoMB a kb HopMaaa, óyceTB ~  h/cos a. 
t1hcjio ace sthxb ay a ea  (npHXOcain;HXCH Ha ecHHHpy noBepxHOCTH) 
no npecHtcyajeMy H3M'ijpaeTCH BHpaa<eHieMB

de —  2rce sin a cos a da.

Htoóh uoayuHTB cpedmow djuwny bc'Łxb ay aea  MejKcy nainaMH 
napajiaejiBHBiMH hjiockocthmh, Hyatno homhohihtb Kaaicyio panny l 
Ha cooTBŚTCTBeHHoe de, bshtb cyMMy thkhxb npoH3BeceHia juih 
bc1ixb bo3mójkhbixb HaiipaBaeiiia a  3aTlMB pa3ci.iHTb ee Ha oóipee 
hhcjio ay aea , acaycKaejiHXB ecaHapeio noBepxHOCTH, t . e. Ha ze 
HojiyaHMB

=  —  f i
TCS J

1C/2
2 z /ie s in ad a  =  2 h .(22)

Tis.ua
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HTaKb cpedHHn djiuua nymu  BCiłXb ayaeu  Me;K,n;y AByna napaa- 
jieabHHMH aepHHMH naocKOCTHMH paBHa deouuoMy paacmofiHiw amuxn 
njiocKocmeu. E caa  CKopocTb CBtTa =  v, to ahh npoxo5K,neHifl sto- 
ro  epe^HHro iiyTa noTpeóyeTca BpeMH 2/i/v. Bł  Teaeirie btoto Bpe- 
MeHH Kaat^aa e f ra im a  noBepxHOCTa ycafceTb acaycTHTb —
=  2Arce/v e^HHHĘb aynacT oa SHeprin. TaKb saKb a  o^Ha, a  spy- 
ra a  naocKOCTa acnycitaiOTb ctohbko 3Hepria, hto bt> Kaa^OMb na- 
raHflpfc, naomaflb ocHOBaHia Koero — 1, óy^eTb 3aKaroaaTbca 4ke/v 
elanam i. ayaacTofl SHepria. Pa3A^JiHBb sto Bbipaa;eHie Ha oóbeMb 
H,aaHH,a;pa h} aoaynaM b aaoTHOCTb HecTpoaHoa ayaacTofi SHepria

(IIpoaoaaceHie caŁayeit).

3aMi5TKa o saKOHi; .Honnjiepa

J-ł, JlInJIvdEPA.

Booópa3BMb ceófc, uto aasKflofi tohkI. ^aHHoa cpeabi bo3moh;- 
ho apanacaT b HtaoTopyio BeaaaaHy u, a3MliHHioiu,yiocH co Bpene- 
hcmb. IlycTb aHaaaTHHecKoe BHpaaceHie ynoMaayTofi BeaaaaiiH 
flaHO Bb BB.Ęfc

u —  F  (p x —ni), (1)

apaaeM b F  odo3HaaaeTb iducoTopyio npoa3BoabHyio OAHO3HaaHyio 
4>yHKn,iio, x — ,a;jiHHy7 OTCHHTaHHyio no onpe^^JieHHoa npaiiofi otb 
onpeA'haeHHon tohkb (Haaaaa), t— BpeMH, npoTeKinee otb h^ koto- 
pofi onpeflliaeHHofi 3iioxa ho pa3CMaTpaBaeMaro MOMeHTa BpeneHa, 
p  a  n — hb'I’> nocToamibra iioaoacBTenbHbia Beanaanbi. Bb tbkomb 
c a y u a t -sopMyaa (1) BbipaacaeTb, hto Bb naHHbia MOMeHTb BpeMeHa 
t cocToaHie cpeaH, xapaicTepa3yeMoe BeaaaaHoio u, HBaaeTca on- 
HaMb a  TŚMb ace bo bc4 xb TOHKaxb Kaatfloa aaocKOCTB, nepneHfla- 
KyaapHoa Kb HanpaBaeHiio apastoa x. KpoM'h toto a3b <sopM. (1) 
bbhho, hto cocToaHie u  pacnpocTpaHaeTca Bb noaoacaTeabHOMb Ha- 
npaBaeHia x  co cnopocTiio, paBHOio n/p. ,3/feacTBBTeabHO, flaa h4- 
KOToparo MOMeHTa BpeMeHa cat^yrom aro  3a momchtomb BpeMe-
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HH t, BeJIHUHHłt U Hafl^eTCH BB THKOH H.HOCKOCTH, pa3CTOHHie KOefi; 
x ' otb Haaaaa onpe^taH Tca ycaoBieMB: p x —nt =  p x '—nt', oTKy^a

(2)
97

x' — x  zzz —  (tf—t) 
p  ’

t . e. AaiiHa x '—x, Ha KOTopyio nepeMtcTHTca cocTOHHie m bb Te- 
aeHie npoMeacyTKa BpeMeHH t '—t, ecTb Ta ate caMaa, KOTopaa upo- 
XOflHTCH BB TO Hte BpeMH TOUKOIO, flBHJKymeiOCH paBHOllhpHO co 
CKOpOCTilO

Bh^ b syHBpiH F  onpeAlsaHTca ;i,aa bchkhxb 3HaaeHifi ea ap
ryMeHTa p x —nt, ecan stotb bhab óy^eTB 3axaHB flaa KaKoro-HH- 
Sy^b OAHoro SHaaeHia apryMeHTa; h6o bh^ b <syHKH,iH He MfinaeTca 
cb H3Mi>HeHiejiB apryAieiiTa 1). Ily cT t, HanpHMipB, óy^eTB 3aAaHO, 
HTO BB IIJIOCKOCTH X —  0 IipOHCXOAHTB HenpepHBHO H3MiHeHiH, BŁI- 
paataeMHH <i>yHKnieio BpeMeHH t:

npaaeMB <t>yHKpia cp nepioflHaecKaa, cb nepio^OMB 2rc; t . e. cb h3- 
MlineHieMB apryjienT a 2tz (t/T ) ynoManyTOH <synKH,in Ha BeaHHHHy 
2lC O H  CB H3M'lJHeHieMB BpeMeHH t Ha BejIHHHHy T, 4>yHKH,ifl npH- 
HHMaeTB to a;e 3HaaeHie, Kanoe OHa HsiiłJia ao ynoMHHyTaro H3Mi- 
Hema apryMeHTa. Taitoro po^a H3MtHeHia BeaHHHHH u  HH3HBaioT- 
ca ea nepiojpaaecKHMH KoaeóaiiiaMH, a T  HaaHBaeTca BpeMeneMB 
noanaro  KoaeóaHia. Ha ocHOBamH BBimeupHBe^eHHaro sapania (4) 
mh flOjiacHw hmIstb to catjĘCTBie, hto F  (p x—nt')) npn x  =  0, upe- 
BpaTHTca bb <p (2nt/l"), t . e.

(5)

Oóo3HaaHBB apryMenTB 4>yHKH,iH F  apesB £, t . e. hojioikhbihh 
—nt =  C, mh HaoeM B, hto

(6) ** (0  =  ?

') IiOHeiHO, BHyTplI H3BtCTHBIXT> Ilpe.lfclOBIj BMMIHH 3TOrO IIOCjt^HBrO.
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H tskb cpedunn djiuua nym u bc'Łxb .nyiea Me;i;xy ,t,bymh napa.n- 
.ueJibHbiMH uepHHMH iijiockocthmb paBHa deouuoMy paacmonHiw a m m  
nMCKocmeu. E cjib cisopocTh CBiiTa =  v, to fljia npoxoacAenia sto
po cpe^naro nyTa noTpeóyeTca Bpeaa 2h/v. Bb Teuenie stoto Bpe
MeHH KajK,a;as e^aHapa aoBepxHOCTa ycnbeTB aeaycTHTb 2he/v =  
—  21vrE / v epaiiapB jiyuacToa SHepria. TaitB khkb a  o^Ha a  ppy- 
ra a  naocicocTH acnycitaiOTB ctoibko SHepria, uto bb Kaat^OMB n,a- 
aflHflpt, uaoma^B ocHOBaHia Koero =  1, óypeTB 3aKJiiouaTbca 4Ae/v 
eflHHBiyb jiyaacToa SHepria. PaspbJiiiBB sto BtipaKeirie Ha oóbcmb 
UHJiHHflpa h, noayuHMB naoTHOCTb HecTpoaHoa ayuacT oa SHepria

(23)

(Upojo-iaserne cjfi^yen.).

3aMtTKa o saKOHt A onm iepa

I I HJIJIEPA.

BooópasBMB ceób, uto ita»xofi Touitb paHHofi cpcpu  bo3mo)k- 
ho npanacaTb nbKOTopyio Beanuany u, asMlaiaroipyioca co Bpeine- 
hcmb. IlycTi) aaajiaTaaecKoe BHpaaceaie yaoMHHyToa BeaauaHH 
Sano bb BBjyb

u  =  F  (p x — nf), (1)

npaaeMB F  oÓO3HauaeTB HbKOTopyro npoasBoabHyio opHO3HauHyio 
tfyHKpiio, x — flJiBHy, OTCUHTaHHyio no onpepbaeHHoa npaMoa otb 
oupejębjieHHOB toukh (Hauaaa), t—BpeMs, npoTeKmee otb hIjkoto- 
poa onpepbaeuHoa snoxa po pa3CMaTpaBaeMaro MOMeHTa BpeMeHH, 
p  a  n —  pBb iioctohhhhh noaoataTeabHHa bcjihuhhh. Bb tskomb 
cayuab ło p a y a a  (1) BbipaataeTB, uto bb paHHHa momchtb BpeMeHH 
t cocTOHHie cpepn, xapaKTepa3yeMoe bc.ihuhhofo w, HBjiaeTca op- 
hhmb a  Tb mb ace bo bc1;xb TOUKaxB Kaatpoił bjiockoctb, nepneHpa- 
KyjiHpnoił kb HaapaBjieHiio ap a jio a  x. KpoMb topo B3B >i>opM. (1) 
BHpHO, UTO COCTOHHie ló paCIipOCTpaHHeTCa BB nOJIOJKBTCJIBHOMB na- 
apaBaeHia x  co CKopocTiio, paBHOK) n/p. ^bficTBHTeabHO, pan Hb- 
KOTopapo MOMeHTa BpeMeHH t', cabpyiorparo sa momchtomb BpeMe-
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HH t, BeaHIHHa U HaB^eTCH BB THKOH MOCKOCTH, pa3CTOHHie KOea 
x ' otb Haaaaa oupeAiJiHTca ycaoBieMB: p x —nt =  p x '—nt', OTKy^a

(2) as'—a;
/>

t . e. 3,aHHa x '—x, hh KOTopyio nepeMfeCTHTca cocToaHie u bb Te- 
ueHie npoMejKyTua BpeMeHH t '—t, ecTb Ta ate caMaa, noTopaa lipo 
xoahtch bb to ate BpcMa tohkoio, ABH®ym,eiocH paBHOiihpHO co 
CKOpOCTilO

Bh^b <syHKpiH F  onpe^ijiHTCH ^aa bcbkhxb 3HaaeHifl ea ap
ryMeHTa p x ~  nt, ecm  stotb bh,u,b óy,a,eTB 3a^aHB aa a KaKoro-HH- 
óyfli. o,HHoro 3Ha>ieHia apryMeHTa; nóo bh3,b <i>yHKH,iH hc wfeHaeTca 
cb H3MtneHieMB apryMeHTa *)• IlycTB, naupHMtpB, 6y^eTB 3a,a,aH0, 
HTO BB njIOCKOCTH X —  O lipOHCXO^aTB HdipepHBHO H3M'hHCHia, BH- 
paacaeMHH <i>yHKu,ieio npcMeHH t:

(4)

npaaeMB ęoyHKpia <p nepioAHaecKaa, cb nepio^OMB 2n- t . e. cb H3- 
M^HenieMB apryMeHTa 2 n (t/F )  ynoMHHyTOii a>yHapiH Ha Beanaany 
2rc hjih cb H3M’fiHeHieMB BpeMeHH t Ha BeaHHHHy T, oyHKaia npn- 
HHMaeTB to ate 3HaaeHie, Kanoe OHa HMfcjia ao ynoManyTaro H3Mi>- 
Henia apryMeHTa. TaKoro po^a H3M’feHeHia bcjihhhhm u  HasaiBaioT- 
ca ea nepio^HuecKHMH KOJieóaHiańH, a T  na3HBaeTca BpeMeHeMB 
noanaro KoaeóaHia. Ha ocHOBamn BHmenpHBe,a,eHHaro aa^ama (4), 
mh aoaacHhi hmIjtb to cjrtACTuie, hto F ( p x —nt), npn x  — O, npe- 
BpaTHTCH BB (p(27ti/21), T. e.

(5) F ( - n O  =  < p ^ ± ) .

O6o3HaaHBB apryMeHTB -syHKpiH F  ape3B £, t . e. noaoatHBinH 
— nt —  mm hhhacmb, hto

F(C) =  <p 2 ^
T  n ) ’

’) Koiiciho, BHyTpu H3B’ici'HLix’t  ape^Js-ioBB Be.iłiuuHBi stopo noc.rlijiHaio.



a  cai^oBaTeabHO, n p n  Z — p a —nt, Booóme:

(7)

h m , nojiaraa
» I T = X ,  (8)

npn  'icmb - n o  (3)— X upe.n.cTaBJiHeTTb Ty p a H y ,  Ha KOTopyio pacnpo- 
CTpaHHTC.a K0.ue6aHie bo Bpeiia T  h KOTopaa Ha3UBaeTca ^.ihhow 
bojihu, mu óy^enrb HMfcTb:

(9)

SB.ieHie, 3a,naHHoe ^.aa x  =  0 <tyHKii,iejo (4), HasuBaeTca hctoh- 
hhkomt, KoaeÓaHifi, a aB am ie, npe^cTaBJiaeMoe 4>opMy.iaMH (7) hjih 
(9),— pacupocTpaHeHiejiT> Koaeóaiiia otb AaHHaro Heiio,a,BH5KHaro hc- 
TOMHHKa ao iijiockocth x. IIpe.nnoaojKHMi Tenepb, hto Koaeóanie, 
3a^i,aBaeMoe <r>opMyaoio (4), ^ ojiikho óuti. npiyponeHO ae  kt> ojęhoh 
HeilOflBHaSHOH IIJIOCKOCTH X — 0, a nepeHOCHTCH paBHOMfcpHO no 
HanpaBJicHiio x  co CKopocTbio v, t . e. hto hctouhhkk KoaeóaHia Ha- 
xoxHTca bt> paBHOirfcpHOMT. ^BHJKCHin; bt> TaKOMi. c a y n a t  F ( p x —nt) 
.HOJDKHa npcB pam aTbca bt> <f(2nt/T) Tor,na, Kor.ua x  —  vł- t . e. ,a,0Ji»t-

3aK0W5 flonnjiepa. 1 8 5

H0 ÓHTb:

w«) =  tp (10)

OóoBHanHBTj apryMCHTK 4>yHKu,iH F  npesb  Z, t . e. npHHaBHiH x  =  vt 
bb BbipasKeHiH p x —nt h uojiojkhbhih:

(y jG -n )i =  £, (11)

MU HaJŁO/IHMb, HTO

<12)

h cat^OBaTejibHO Booóme (Tana khkk Z —  p x —nt)

u  =  F ( p x - n t )  =  cp =  (13)

=  7 [ 2jC (  T ( l - « / » )  “  ‘

Kor.ua
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CpaBHHBas BBrpajKeHiH (9) h (13), mh aantnaeMB, kto bb c.iy- 
n a t  ABnateHia HCTOUHHKa KOJieóaHiH iio HanpaBJieHiio kb iijiockocth 
£C, ItOTOpyiO MH Ha30BeMB MlłCTOMB H3ÓJIIOJI,eHia, BB 3T0MB M’I’>CT'fł 
Hafijiio^eHia npoHcxo,HHTB Taicoe HBJieHie, Kanoe cjiynHJiocb óh , ecjin 
ÓH HCTOBHHKB KOJieóaHiH OCTaBajICH HenOflBHJKHUMB, HO BpeMH d '0  
KOJieóaHiH óhjio óh He T, a T ( l — u/w), h c-iitAOBaTeJibHO >ihcjio ko- 
.ueóaHifi bb ceKyH^y óhjio óh He 1 /T =  N , a

(14) N ’ =  N - ^ — :
w — v

h AMHa bojihh óhijia óh npH stomb hc X =  iaT, a
(15) —  \ - v T — ^ - v ) T ,

npn hcmb npoH3Be^eiiie X'iV', BHpaataiomee cKopocTb pacnpocTpa- 
HeHia KOJiefiama, ocTajiocb óh no npeatHeMy paBHHMB w.

IlpC3,HOJIO5KHMB Teuepb, ’ITO Ta HaCTb CpeAbl, BB OÓJiaCTH KO- 
efl HaxoAHTca mścto Hafijno^eHia, nepeiiŁmaeTCH paBHOMtpHO co 
CKopocTbio w ho HanpaBJieHiio kb HCTOmiHKy itoaeóaHia, h npe^no- 
HOJKHMB, HTO BB 9T0H ^BHJKyiHCHCH 'iaCTH CpCjp.I BO3HHKHI0TB KHKB 
pa3B t1> KOJieóaHiH, KOTopHH cosepmaiOTCH bb  bhcthxb hcho^bhjk- 
hoh epe^H, cb kohmh ABnacymancH uacTh bb .naHHbin momchtb Bpe
MeHH uphxoahtb bb  coBna^eHie. B b  thkomb cjiyiafc x  (noJioaceHie 
MtcTa HaÓjno^eHia bb  momchtb BpeMeHH t) onpe^feJiHTCH ypaBiienieiiB

(16) x  —  x 0—w t,

BB KOTOpOMB Xo 0Ó03HHliaeTB pa3CTOHHie ABHHCymeHCH naOCKOCTH 
otb nanajia ^jih momchtk BpeMeHH t =  0. ^ jih toto, utoóh Btipa- 
3HTb KoaeóaHie, nponcxo,a;HiH;ee bb  hoabhhchoh iijiockocth .ęjih ejiy- 
’iaa Heuo3,BHiKHaro hctohhhkh KOJieóaHiH, mbi .̂ojijkhh no^CTaBHTb 
3HaneHie (16) bmIicto x  bb  <i>opMyjiy (9); Tor^a nojiyiHMB:

(17) «  =  <f ) ]  =  ? [ 2n ( 2>/(tó|w )  “  t ) ]  ’

OTiiy^a bhahmb, i t o b b  hhockocth, .HBnatymeficii no HanpaBJteniio 
kb HCTouHHity KOJieóauia, nponcxoAHTB Taitoe HBJieHie, itaitB ecjin óbi 
oHa ÓHJia Heno^BHatHa, a BpeMH KOJieóaHiH HCTOUHHKa Óhjio óh ne 
J 1, a Ttó/(tó-|-M>), H CJltAOBHTejIbHO 'IHCJIO KOJieóaHiH BB CCKyHAy óh
jio óh He 1 /T  —  N , a

tó 1(18)
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CKopocTt ste paenpocTpaHeHia KOJiefiaHifl fiujia fiu He <o =  X/2', a 

Xto
I^tO^tO-f-w)

=  tO-|-W . (19)

Bb c a y o a i, eejtH hctohiihkb KOJiefiaHifl Taitate ^EHaceTca Ha BCTpfc- 
i y  nepeM’huj,ajoHj,eucH mockocth HaÓJiio^eHiH, BwpaaceHie (16) .hojhk- 
HO fiuTb HOflCTaBJieHO BB ®OpMyjiy (13), H MU HOJiyUHMI.:

[^1 łl (“ +w) «o
L 1 T  ( to - r )  x - v r (20)

OTKyAa BHJłHMŁ, 'ITO, BB CJiyHalł .HBHJKeHia HCTOHHHKa KOJieĆaHifi H 
iijiockocth Hafijno^eHia HaBCTpioy ,npyrB flpyry, bb iiocjchAHefi 
npoHC.\oji,HT'B Taitoe HBJienie, itaitB ecjin fiu ofia ^BH)Kyiii,Hxcfl o6b- 
e r a  óujiH fiu bb iiokoIi , ho hmcjio KOJiefiaHiu bb ceKyH^y upn hc- 
ToaHniil; KOJieóaHiu fiuao fiu lie N, a

=  (21) 
CD-D

h KOJiefiaHifl paenpocTpaHHJiHCb fiu He co CKopocTbio to, a co cko- 
pOCTŁIO

to' =  N '(k —vT) — to+w. (22)

KieBt, M aprt 1901.

TejiorpatJjOHT) IIoyaBceHa
J4. J^OCTOBUEBA.

Ha BccMipnou BUCTaBKii npoHuiaro ro,a,a Bceofimee BHHiiaHie 
6ujio ofipaiu,eno hu mejieipcupoHii, iie^aBao MofipliTeHHHił ahtckhmb 
HHacenepoMB HoyjibceHOMB (Poulsen). IIpHfiopB hmIictb cbohmb hh- 
3HaueHieMB BO-nepBuxB—Ha iio^oCie Tejierpa®a—3auHeuBaTb pliuŁ, 
a B0-BT0puxB-—Ha noflofiie Tejie®ona—BocnpoH3BOAHTb ee; TaitUMB 
ofipaaoMb TeaerpaoOHb aHajioraieHB ®0H0rpa®y 9,HHccoHa h hb- 
JiaeTca eny  oiiuchumb KOHKypeHTOMB.

Cyui,HOCTb iipnfiopa oueHb upocTaa h coctohtb bb cjili^yio- 
meMB. Baojib CTajibHofl CTpynu nepeMinu,aeTCfl MajieHbKia ajiem po-
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MarHHTt E  ($ a r . 1), iipu ueMB ero  cepjĘCiiiHKB o6xBai’HBaeTB upo- 
BOJiOKy, nonepem ioe c/Łneme icoTopofi npe,a,CTaBJieHO nepHHMB Kpyac- 
komb JP. TTycTb i m a  upoBoaoica BOBce He HaMarHHHena hjih ace 
HaManiHuena B d o ^y  paBHOMtpHO, TaKB hto iipu  ABaaceHia no Heii 

aaeKTpoMarHHTa, bb  oómoticI; nocat^,HHro He 
HaBO^HTCH TOKa. Coe^HHHMB 9JieKTpOMarH0TB 
cb MHKpon-oiioMB a  rajibBaHHuecicoio óaTapeeio 
BB OAHy 11,'hllb H, npOH3BOAH Hepe^B MHItpO4>O- 
HOMB KaKie-HHÓy^B 3ByKH, 3aCTaBHMB SJieKTpO- 
MarHHTB nepeM'hinaTi,CH B^oab CTpyHH. 3By- 
ICOBHH B0HHH, HaflaiOIĘiH Ha MHKpOtOHB, OÓyC- 
HOBJIHBaiOTB, KaKB H3BŚCTHO, H3M'lłHeHifl 9JICK- 
TpanecK aro Tona, oÓTeKaiomaro aaeKTpoMar- 
HHTB; MarHHTHHH CBOHCTBa HOCJlt^HHrO Óy^yTB 
cjrfcAOBaTejiBHO H3Mi>HHTbCH bo BpeMH ero  ne- 
peMtipeHiH B^OJIb CTpyHH H HOTOMy naniB 3JieK-

TpoManiHTB Sy^eTB pasaHUHO HaMaruHHHBHTb pa3JiHiHHH M icTa 
CTpyHH; ÓJiaroflapa jkc 3a,a,epacHBaTejibHou c iu li  CTaaH, sto laarHHT- 
Hoe cocTOHHie CTpyHH CyseTB coxpaHHTbca Heonpe,n,iiJieHHO .nojiroe 
BpeMH.

Coe^aiiHBB Tenepb bb  o,n,Hy ipfciib TeaeooHB h HamB aaeicTpo- 
MarriHTB, 3acTaBHMB nocjrfeflHiH noBTopHTb npe^H A ym ee ABnacenie 
B^OJIb CTpyHH. Pa3HHHHHH TOHKH CTpyHH Óy,5yTB HpH 3T0MB npO- 
hsboahtb na  cepAeuHHKB ajieKTpoMarriHTa pasjiHHHHH tiaMarHHHit- 
BaioiniH ^'lificTBin h noTOMy bb e ro  oÓmotkŁ óy^yTB HH^ypapoBaiB- 
ch tokh, KOTopne iipHBeji,yTB 3Kejit3iiyio nnacTHHKy Teaeomua bb 
KOJiefiaHin: bb  Teae^O H i m h  ycaHHiHMB noBTopeHie 3ByicoBB parnhe 
npOH3Be^eHHHXB nepe^,B MHKpO<I>OHOMB.

Ckojiłko ó h  pasB  m h  hh 3acTaBJiaaH aaeKTpoMarHHTB iiobto- 
pHTb ABHJIteHie B^OJIb CTpyHH, KaHC^HH pa3B MH yCJIHniHMB HOBTO- 
peHie T txB  ace 3ByKOBB h n p n  tomb óe3B BCHicaro ocaaóaeH ia; 3Ha- 
hhtb Ha H ainea CTpyHt iiOHBJiaeTCH ^ocTaTOHHO npoHHaH tfowwpan- 
Ma. 9 r y  $0H0rpaMMy a e r s o  o^HaKO h yHHHToacHTb, CTepeTb: cto- 
0TB TOJIbKO 3XeKTpOMarHHTB COeflHHHTb CB ÓHTapeeiO HłCICOJIbKO óo- 
Jilie CHJibHoio, h4 mb bb  npeflbi^yipeMB onHTii, h npoBecTH hmb 
oriHTb BAOJib CTpynu; nocjrhAHiiH oicaaceTCH iioBcio^y HHMarHHneH- 
hok> OAHnaitoBo, h <i>onorpaMMa „coTpeTCH”. lIoBTopan pairhe ouh- 
caHHyio onepapiio , noiiynaeMB HOByio a>OHorpaMMy Ha tom ace CTpy- 
H t. OnHTB noKa3HBaeTB, hto ajih noayneHiH hoboh *OHorpaMMH 
nojie3Ho SpaTb tokb Taicoro HanpaBaeHia, htoóh  nojiHpH3aii,iH aaeic-
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TpoirarHHTa óbuia npoTHBonojioatna toh, npn KOTopoS coBepmaaocb 
yropiToatenie iipeAbiAyipeH TOHorpaiiMbi.

IIoBTopenie 3ByK0BB, ^aBaeMoe 9THmb iipnóopoMB, Becbwa co- 
BepmenHo: 3ByitB hcchb a  hhctb; oiib hc coiipoBoatAaeTCii iiocto- 
pOHHHMH BByKaMH (itaKB BB <l>OHOrpa<I>t 9,H,HCCOHa); IipHÓOpOMB 110- 
BTopaeTcs ne TOJibKO CKa3aHiioe h.ih  iipomfcToe nepeflB mhkpo*ohomb, 
ho ^aate raenoTB h 3ByKB ^bixaHia.

B b  OlIHCailHOMB npHÓOp’k OflHHB H TOTB ace ajieitTpoMarnHTB 
hjih p asn u e  aaeKTpoMarHHTbi hciiojihhiotb pa3JiHuiiHn 4>yiiKniii: to 
A^aaiOTB 3anacb Ha CTpyHb, to BocnpoH3BOAHTB 3Ty 3anncb, to 
CTHpaioTB ee; bb BH^y btoto młi óy,a;eMB pasJinuaTŁ gjieicTpoMaruH- 
Tbi HaHiieHOBaHiaMu: „iiHinymifi”, „unTaromin” h „crapaioipiii” ajieit- 
TpOMarHHTH.

Bb oiiHcaHHOMB Bbnue bhx'I; Tejierpa®OHB Aajrb 6bi BoaMoat- 
HOCTb 3aiIHCaTb H HOBTOpHTb JIHlIIb HCIipO^OJIHtHTeJIbHbie 3ByitH, Haiip. 
TOJibKO iiefiojibinoe hhcjio cjiobb, TaKB kkkb iicyfloÓHO ÓpaTb cjinni- 
komb flJiHHHyio CTpyny. Bb Bii^iy 9Toro CTa.ibHaii CTpyiia (tojhęh- 
H0K1 BB 3/4 ram.) HaBHBaCTClI BHHTOMB Ha BHJIB, npHUCMB KO^B 9T0- 
ro  BHHTa .ĘisjiaeTca no bobmoskhocth mhjihmb (okojio 1 mm.); liapaji- 
jieabHo och Bajia yKpliii.iaeTCsi CTepateiib, b^ ojib KOToparo MoaceTB 
CK0.1IB3HTB KOpOÓKa, HeCyiH,aa 3JieKTpOMai'HHTB. TaKB ItaKB II0J1I0CB 
SJieKTpoMarHHTa oóxBaTHBaeTB CTpyHy, to iipu BpaipcHin Bana ito- 
poóna cb 9JieKTp0MarHHT0MB 6y,a;eTB nepeirhipaTbca B^OJib CTcpatna, 
H BJieKTpOiiarHHTB Óy^eTB IipHX0flHTb BB COlipHItOCHOBeHie CB paa- 
JIHUHHMH T0UK3MH CTpyilŁI. /I,JIfI SailHCH HJIH llOBTOpeilill 3ByKH npH 
yKH3aHH0MB Tenepb ycTpoficTBt TeJierpa*0Ha, oucbb^ ho, AOCTaTOu- 
ho Bpam,aTb bhjib oiipe^ineHiibiMB oópa3OMB.

HeTpy^no ycTpoHTB Tejierpa4>0HB n TaKB, utoóm noBTopae- 
Mblfi HMB 3ByifB OflHOBpeMCHHO BOCIipHHHMaJICH MHOTHMH JIHH,HMH. 
4 jih 9Toro ÓepyTB CTajibiiyio Óe3KOHe>iHyio JieiiTy (3 n im .x 0 ’05 mm.) 
hjih CTpyHy h nepeKHAHBaiOTB ee >ipe3B xna Bana A  h B  (<i>ht. 2); 
9Ty jieHTy—na no^,oóie óyMaatnofi jichtbi bb M0p3CBCK0MB aim apa- 
Tb—jioatHO cBepTHBaTb cb ochoto Bana h naBHBaTb Ha ^pyro ii. 
llp n  BpaipeniH BajiOBB jieHTa npHBOflHTCH bb ^BHateHie h hocjiIj.ęo- 
BaTGJiBHO iipoxo;i,HTB mhmo pn.ua 9JieitTp0MaTHHT0BB: „liHiiiymaro”

coe^HHeHiiaro cb mhkjio4>ohomb J /, h h'Łckojibkhxb „HHTaioipHXBn 
AiarilHTOBB COeflHHCHHŁIXB CO CTOJIbKHMH HtC TeJie>I'OIiaMH;
KpOMlł TOTO HM’fceTCH eil],e „CTHparomifi” MHTHHTB L .

I lp n  iioMOipH TejierpamoHa mohcho ycTpoHTb po^B mejietfjonHa- 

i
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w  pejie , t . e. npnóopa, ycMHBaiomaro 3ByKii, nepeflaBaeMiae Teae- 
4>0H0MB.

TaKOH npHÓOpi, COCTOHTB H3B pa^a CTa.UbHhlXB CTpyHB (H.™ 
cTa.nbHbixB Koaeiyb, HaxtTUXB na iiOBepxHOCTb Bpaipaioiparoca óa-

•pnr. 2.

paÓaHa) A, B, C, . . .  (<j>nr. 3); naiiiymifi saeKTpoMarHHTB zS noMis- 
maeTca hh^ b oahojo hśb sthxb CTpym., Hanp. na^B A, h coe^H- 
HeiFb CB MHKpO<I>OHOMB 3a HIIłlB, HaflB TOK) 5KC CTpy-
hor) noMimeHH uHTaiomie ajieitTpojiariinTbi coeflHHeHitbie
CB IlHinymHMH zS ... S, H3B K0HXB Ka5K,ĘbIH paCnOJIOHCeHB HHflB OB
ROKI H3b cji,fe^yiomHX'b CTpyHb B, C, . . . ;  hrkohciib hh^ b lipoBOJioua- 
mh pacnojioateHb eipe pa^B 'iHTaioipEKb aaeKTpojiarHHTOBB /z .../z , 
coe3,HneHiiHXb BM icTi cb Teaei.OHOMb T  bb o^Hy n/fcnb.

IIpefleTaBHMb ceófe Teiiepb, uto itor^a cipyiibi cnojib3HTB bb 
MHl<pO<t>OHB A l IipOH3HOCHTCa pf.’Ib; HepBblfi 9JieKTpOMarHHTB zS 3aiIH- 
CHBaeTb ee Ha CTpyirb A- saeKTpoMarHHTU H . . . H  lipouHTbiBaioTB 
3Ty pfeub h bb cboio oaepe^b—npn noMOiĘH ocTajibiibKB aaeitTpoMar- 
hhtobb zS . . .  S —sanHCHBaioTb ee na CTpyHaxB B , C, . . . •  a K0i’fla 
3TH $0H01’paMMbI npOXOAHTb (COOTBftTCTByiOmHMH M'fcCTaMH OAHOBpe- 
MeHHO) MHMO 3.ieKTpOMarHHTOBB li . . .  li, p ta b  npOUHTblBaeTCa HMH h 
BocnpoH3BO^HTea bb Teae<i>OH'fc T  t^ mb rposiae, hśmb Óoabnie hhcjio 
CTpynb h hhc.ho aaeitTpoMarHHTOBB, coBepmeHHO ho^ oóho TOMy, 
KaKB ufcHie xopa t ^ mb rpoMae, tLmb óojibnie tojiocobb. K or^a 3a- 
hhch He HyjKHH Sonie, o n i  yHHHToataiOTCH craparomHMH s.ieicrpo- 
MarHHTaim, KOTopbie He noKasaHbi Ha nameMB uepTeaii.

IleAepceHB H3o6pinB Taitoe npHcnocoóneHie, htoóh, 3aiiHcaBB 
Ha oflHoił CTpyHh Tenerpa»OHa ^B i p ia n ,  mo>kho óhjio itaat^yio H3B 
HHXB CHbiniaTb BB OTA'inbHOCTH. ,Ą.UH 3TO1O OKOJIO CTpyHH A B
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4 H 5) CTaBHTt OAHHTS HanpOTHBB ApyrOTO ABH COBepmeHHO OflH- 
HaKHXi> 3JieKTpoManiHTa Ą  h &2, KOTopue mohcho coe^HiuiTh iiocah- 
.HOBaTejiLHO AByMH cnocoóaMH: 1) kohb,bi l a  m  oómotokb cocahhh-

A

P,

C

D

E

F

G

iotch Meac^y cofioro, a kohu,bi k  h n—ci> ocTajibHoro ii/knbio (w ir. 4) 
hjih 2) isohubi l h n Meatfly coóoro, a kohęij k h m  cb ocTaabHOio

Utnbio (4>bt. 5). IlycTb ripn aariHCUBaHin p in n  na CTpyHii Tl# Ha- 
ibh ajieKTpoMarHHTbi 6', u S2 coe^HnenH rio 1-My cnocoóy; ecjin óh , 
ocTaBHBB 9to 1-oe coeAHnenie aaeKTpoMarHHTOBB, mh saiiiiHHJiH mh- 
KpotfOHB TejieeoHOMB ii sacTaBHjiH cTpyHy hobtophtb CBoe upeac- 
Hee ,a,BHjKeHie (uoTopoe OHa coBeprnaaa npn aaiiHCHBaHin), to młi 
ycauxaaH  óh uoBTopeHie npoH3HeceHHOH p tu n ; ho npeACTaBHMB ce- 
6ii, hto mh 3aMliHHeMB 1-oe coeAHHeHie aaeKTpoMarHHTOBB 2-mb;
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TorAa iipn ABHateHiH CTpyiibi Bb oÓMOTiiaxB a.ienTpoxiarHHTOBB na- 
BOflHTca Tanie tokh, KOTopwe BsaHMHO yHHHTOa;aioTea bb u/hiin, u 
B i Teaei>OHfc Hunem ne cjiwihho. Teneph npeACTaBHMB eeófc, uto 
na oahoh h toh ace CTpyHli iioejiiflOBaTejibHO 3anHcaiibi ;i,b’Ł p ia n , 
oflHa npn 1-mb, a « pyran  npn 2-mb coeflHHeniH aaeKTpoMarHHTOBB; 
ecjiH 3aTi»MB c^iuiacMB 1-oe coeflimenie, to bb Tejie<i>oHb ycjiuinaMB 
o,a,Hy tojibko liepByio pbnh h HHuero He ycjiHniHMB H3B BTopofl pl>- 
<ih; ecjiH jne cflfcJiaeMB 2-oe coe,a,HHeHie, to ycjiuniHMB O^ny bto- 
pyio pbnh a Hanem  ne ycjiHniHMB H3B nepBofl pikną.

BapinaBa, 1901 r.

BaicanjoHHBie icypcti B t TepMaHiH

E cjih kothmb ynHTB, to aojijkhbi chmh ynHTbCH. 9Ta HCTHHa, 
KOTopyro xopomo 3HaeTB Bcania iipenoaaBaTejiB, He oópamaiomifi 
CBoero upeno^aBaHin bb mohotohhoc H3B ro ^a  bb ro,a,B uoBTope- 
nie. OcoóeHHO me hco6xoahmo hm/Łtb bb BH,ny 3Ty hcthhj ynn- 
TeJiHMB MaTeMaTHnecKHXB h ecTecTBeHiiBixB HayitB, H,a,yiij,HXB thkb 
ÓHCTpo Bnepe^B, nenpepHBHO pa3BHBaroui,HxcH h couepineHCTByio- 
iu,hxch. Ho 110 0AH'Łmb KHHHiitaMB CJififlHTb 3a y cu taM H  eCTeCTBeH- 
huxb iiayitB neB03M0>KH0; cocTaBHTB ceób acnoe h co3Ha'rejiBHoe 
npeflCTaBJienie o hobomb HBJieHiH mojkho tojibko Torfla, itor^a yBH- 
AHinb ero cbohmh TJia3aMH hjih B0Ciip0H3BeAenib ero cbohmh pynaMH. 
Bce 3to mojkho cflbJiaTB bb óojibhiomb ropow i, cymecTByiOTB 
ÓHÓJiioTeKH, i'3,'Ii huthiotch uyÓJiHnHHH jieimin, iwl> hmIiiotch Jiaóopa- 
TOpiH H KaÓHHeTbI. Ho KaKB ÓIJTB yHHTeJIIO, SaCponieilHOMy BB 3a- 
xojiycTbe, HHiueHHoe bchkhxb upnaiiaKOBB KyjiBTypu? He ^OJiiKeHB 
JIH OHB HOCTeneHHO OTeTHBaTb OTB TOI’O ypOBHfl, HH KOTOpOMB ÓHJIB 
bb nanajrh cBoeii ^Ijhtcjibhocth, ho^ b oOaHHieMB yHHBepcHTeTCKofi 
aTJioc<i>epi.i?

Bb 1'epManiH ^aBHO co3hhho sto óojibhoc MbCTO cpe^aefi hiko- 
JIB1, 11 THMB UpHin.ilH Ha UOMOHJB yHHTeJIIO BB ero Tpy^HOHB noiio- 
ateHia ynpeatflenieMB BaKau,ioHHBixB KypcoBB.
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Yaie panno lipa HiMeii,KHXb yHHBepcnTeTaxb yapeacpeHbi „ iiob- 
TopHTejiBBBie Kypcbi pan upancn”, na KOTOpbixb nanaraioTca hobIju- 
niia y c n ix n  iiepnii,HHCKHXb Hayitb; Kaatpbtii BoeHHbifi npaub pa3b 
Bb TeaeHie n u ra  JliTb noayuaeTb KOiiaHpnpoBity Ha raKofi hobto- 
pHTeflŁHHH ItypCb, KOTOpblH pJIHTCH meCTŁ Hepi.Ib. JlliTb peCHTb 
TOMy Ha3apb BO3HmtJia Mbicjib ycTponTb—na nopoóie BbiiiieyiiOMH- 
HyTHXb itypcoBb— „BaKaujoHiibie ity p cu ” (Ferienkurse) paa ynm enen  
Ma'reMaTHaecKHXb n ecTecTBeiiHUXb Hayitb. Bb Teneme pcbhho- 
CTHXb POpOBb 3TH KypCH BHpaÓOTajIHCb H BHOJIIli ynpOUMHCb. 
Hoab3yscb ópouHopoio npo®. HlBajibóe *), opnoro H3b HHnpiaTopoBb 
3 T o ro  flliJia, eooómaeMb niitOTopbia C B ipim a o 6epjiHncitHXb ityp- 
eaxb 3a liepiopb 1 8 9 0 — 1 8 9 4  r .

Ilpeatpe Bcero BaitapioHHbie itypcbi cocTOHTb H3b aeKiyn, ito- 
TOpblH HHTaiOTCH CIiepiaJIHCTaMH H COnpOBOHCAaiOTCH fleMOHCTpania- 
mh; o p H i  jieK u,in  hmFiotb H/fcabio no3HaKOMHTb caymaTejien cb ho- 
B inn innn  OTKpuTiaMH, p p y ria—npepcTaBHTb Bb ypoóiion ‘to p i l i  yate 
H3BiCTHoe. BoTb nepeaeHb aeitpin no -tnaiiKi 3a yKasaHHhin ne- 
piopb Bpeucnii.

1 8 9 1  r . npoęf). Kyndmn— Catnntenie ra3OBb; npoęf. Kyndrnn— Hb* 
jieHiii nojiapH3au,in h pBOHiioro npeaoMJieHia; A p o n c z  —  H oB iam ie 
y c n ix n  Bb oóaacTH aneitTpiiuecTBa (oiiłith Feppa).

1 8 9 2  r. JlwnKR— Cnocoóbi nojiyneHia anioiinHia n ero iipniiiHe- 
nie; upo®. JlaHÓojwmn— HoBbie cnocoóu nojiyuenia itncaopopa h 030- 
Ha; Hwt— Onepitb Teopin 3JieKTpoJiHTH>ieciton pnccopiapin h HOBue 
cnocoóbi o iipepinenia nacTnunaro B ica; 'Ane/i/ó—H oBinm ie ycirIsxH 
Bb ®OTOxnnin; npo®. EeuftM>dz— Oóipaa pupitynapia aTMOC®epu; npo®. 
4>'epcm,epn—CoBpeueHHoe cocToanie acTponoiiin.

1893 r. lipo®. FeMMaHTi— ATiioc®epiiHe ocapitn; Ejia.Aycn— Ho* 
Biiim ia oTi.pbiria Bb oÓJiacTH MOJieitynapiion ®H3Hitn; npo®. C^iaGu—  
M3'b 9JieKTpOTC.XHHKH.

1 8 9 4  r. PyGoucz,— HoBlininie ohhth  Bb oójiucth 3aeKTpoTexHH- 
kh; Jlwnne,— HaópaHHua raaBH H3b Teopin n upaKTHKH aaeKTpoxn* 
Min; npo®. Kaemi/o— ^eMOHCTpnpoBanie oiiTn'ieeitnxb CBoiicTBb itpnc- 
TajlJlOBb.

K poiai Toro MHTajiHCb aeitpin no iieT opniti upepiteTOBb, upe- 
nopaBaeiiHXb bb cpepHeii niKoai; no ®H3HK’I> nopoÓHua aeKpin nn=

’) U eber naturw issenscbattliehe  F e rien k u rse . Von Prot'. Dr. U. Schuialbe, Di- 
re k to r des D oro tkeenstad tischen  K ealgym nasiuins zu Berlin.
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TiłJiHCL npo«. JllBajibóe; npn otomb pascMaTpnBajincb pa3JinnHbia 
yueóiiHfl nocoóia, Hanp. yiednuitn .

Bb flonojineiiie ki. ripe^H^yipHMb acKiuHMb iipon3BO,a,HJiocb Ae- 
MOHCTpiipoBaHie mKOJibHbixT> oiiHTOBb h npnóopoBb; Taitb na itypch 
1894 r. Dr. IlInMancitiii, noMonj,nnKb ^upeKTopa PeMCCjiemioii nuto- 
jibi, noKa3ajrb n/kanin pa^b  KJiaccHbixb onniTOBb; bcT> ohh ^'fejiajincn 
ca. npocTbiMH npnóopaMH n Bb Taiton ^ocTynnon <r>opM’Ł, uto yun- 
Teaa motjih Cb nojib3oio liOBTopaTb nxb na CBonxb ypoKaxb; TyTb 
ate oóbaenajiHCb nhitOTopue npieMbi 3KcnepHMenTHj)OBania, oóaer- 
naioupe npon3BO^ćTBO onuTa iijih oÓesneuiiBaioinie ero ycirbxb.

ynHTejib nacTO caMb BMiiyat^enb npnroTOBJiaTb npocTiłihnie 
npnóopm nan  no KpaiiHeu M’t p ’h nounnaTb h npnBo^HTb Bb ncnpaB- 
hoctb cnapa^M. Bb Bii^y utoto npn nypeaxb ynTpannaaiicb npaK- 
ranecKia sanaTia no naafiiio, no itaefiitl., no oópaóoTirfc CTen.ua, npoó- 
itn n  itay iy ita , no uncTKf. MCTaaaoBb n CTeitJia n t . n.

n P nnoatenia nayitn Kb npaifTHidi HMtioTb orpoMHoe neflarorn- 
uecitoe snauenie, naraa^no noacnaa snauenie caMoii nayitn; no3TOMy 
3aB'li2i,yioin,ie itypcaiin  ycTpanBaan n/Iunn  pa^b  aitcitypcin, pyitoBO- 
AHMHXb cnepiajincTaMH, itOTopue ^aBaan npn aTOMb niniHbia pasb- 
acHeHia n ynasaHia. U/hanio Taitnxb 3KCitypcin ó h .iih  bcL y ienm a, 
yaeÓHiia, TexHnuecitiH ii upoMuinaemibia yupeacflenia Bepamia n ero 
OKpecTHOCTen.

Kypcni oTitpuBajincb oóbntHOBenno MHiiHCTpoMb Hapo^naro 
npocBimeHia. Kypcni BCTptuaan nojmoe couyBCTBie n cofl'titCTBie 
ne TOJibKO Bb iipeiio^aBaTejibcitoMb nepeoHaah BHCinnxb nntojib, no n 
Bb nperncTaBHTe.iiaxb Tlixb yupeatSeHifi, itoTopua nochipajincn yuacT- 
HHitaMH itypcoBb. Bb Teaenie itypcoBb ycTanaBJiHBaaacn T tcn aa  
CBa3b Mcat/iy nxb yiacTHnicaiiH n pyitoBOAHTejiaMii; nponcxoAHJib 
oÓMf.Hb MHCJiefi no noBOAy Bulim ii aro  n caŁiniafinaro; yunTeaa H3- 
jiaraan cboh nyat^u, a pyitOBO^HTean CTapajinen nxb yflOBaeTBopaTb. 
Bee 9to 3,'Ł.uaeTb BaKapionunie itypcm CBH3yiomnMb SBenoiib Meat- 
Ay yHHBepcHTeTOMb n cpe;i,neio iiikojioio, uto upesBrnuanHO ateaa- 
Tejimio n oófiipaeTb MHoroe Bb óy^ymeMb.

X oth citasannaro aocthtouho, utoóh biiojihI. oiphHiiTb snaue- 
Hie H'l>Meu,KHXb BaKau,ioHiiuxb itypcÓBb, no a xoT’Łiib ÓJinate O3Ha- 
KOMHTb Cb HHMH MOHXb UHTaTCJieH II OÓpaTHJICH Bb PpeHTCBaabAb 
Kb npo<i>. Pnxapn,y cb npocnóoio 3,arrb Miii ajih <pH3nuecitaro Oóo- 
3piłHia cboh Jieitniii, KOTopma ohb unTajib Ha BaKan,ioHHUxb nypcaxb 
nponiJibiMb aliTOMb.

CTen.ua


OcHoebi dMKmpomeocmiKU. 195

lipo®. PnxapB,b oueHb jiioócbho cor.uacH.nca HCiio.HHHTb moio 
npocbÓy; ohb iio p y in ab  CBoeny accHCTeHTy D r. JleiiKy aaiiHcaTb 
CBOH JieKIUH H SHTiiMT, npOCMOTphjlb HXT>. TaKb ItaKb nepBHH H3'b 
STHXb jicKpifi iipe^CTaBJiaeTb .HHiiii. noBTopenie topo, ’ito conepatHTb 
npHBefleHHaa naMii panam ę CTaTba Toro ate aBTopa „OTHomeiiie 
3.HeKTpOMarilHTIlbIX'b H 3JlCKTpOCTaTH'ieCKHX'b CpHIIHipi,” *), TO 1IHH5C 
lipHBOflHTCH TOJIbKO AB'li HOCJlt^Ilia JieitipH (fla3BaHHHH y HHCb ncp- 
BOK) H BTOpOKl). Bi, IIHCbM'fe IipO<P. PHXapH,b 3aM'fc'iaeTb, OTO 33 
ksukaok) .HCKpiero cjrh^OBa.iH Tpex’iacoBMa ynpaiKiieiiia, na K0T0puxb 
caymaTejiH cnepBa uobtophjih ojihth , lioicasaHiiue Ha JieKipn, a 3a- 
rfesib—iio,H'b pyitoBOACTBOM/b accHCTema—.ii/h-ia.™ h HtKOTOpue Apy- 
rie. IIpHHOHiy cepAConyio ó.naro,H,apHOCTb npoa>. Pnxapny h Dr. 
JlefiKy 3a nxb .noóeanocTb 11 co^ificTBie Jioesiy atypHajiy, KOTopufi 
A-ia hhx'b .naate He^ocTyiiCHb.

OCHOBBI BJieKTpOTeXHHKH

PHXAPU.A * 2).

JI e k u, i a I.

OsHaKOMHMca iipeABapHTe.HbHO cb AtficTBiaMH 9JienTpHoecita- 
ro  Tona; HaoHeMb cb TeiuioBuxb ,̂'feHCTBiH.

Bfliseb AOBOJibHO AJiHHHaa Hce.ii53Haa iipoBonoKa, HaTHHyTaa iiesK- 
,a;y AByna KaeMManiH. IIponycTHMb opesb Hee aaeKTpnoecKifi tokh>, 
cnepBa cjiaóbiii, 3aTl>Mb Bce 6 o a te  h 6o.ii!,e CHJibHbifi. Teiiepb npo- 
BOJioita naoHiiaeTb, itaKb bhahtc, npornóaTbca; OHa narplsjiacb to- 
KOiił h BHTHHyjiacb; Teiiepb ona iiaoimaeTb HaitajmBaTbca ^o-Kpac- 
na, AO-ate.HTa, paiite no-óliJia; HaKOiieipb OHa cropaeTb, ota/Łjihh n/h- 
Jiufi CHOirb HCKpb, h Toicb upepbiBaeTCH. Ec.ni coe,n,HHHTb kóhęh 
nepei opfeBniefi npoBOJiOKH, to ona ropHTb, OTp/feaaa 06H.Hi.11ua HCKpu 
h upeACTaB.HHH 6.necTam,ee CBiTOBoe aBiieme.

*) Cm. CTp. 123.
2) IlepeBoaH. ci. Htjieu,Karo no pyKonncn D r. .lenna: E in le itung  in de r E le k 

tro techn ik , V ortriige von Prot. Dr. F  Bicharz (G reifsw alder F e rien k u rs  von Ja h re  
1900).
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3 thmb Ten.iioBHMTfc MfeScTBiesiB BJieKTpHBecKaro TOKa no.iB3y- 
iotch bj> Ka.nMbHŁixi5 aaMiio'JKaxB mmh u,'k.tfeS ocBfemeHia. Ho Ta- 
Kofi chocoób ii0JiŁ30BaHiH sthmb HarpfeBanieMB, Kaitofi Mbi cefiaacB 
bhaŁjih, HenpaKTHueHfc; bo 1-xb iiOTOMy, hto npoBoaoKa nepero- 
pacTB, a bo 2-xb noTOMy hto, itaKB noKa3a.irb o iihtb , iipn ^anHOWb 
tokIj TOHKift yroaeKB ncnycitaeTB óoafee apitifi CBfeTB, afeMB MeTaa- 
.UHaecKaa npoBoaoKa. ^ a a  Toro, utoóh yroaeKB He neperopaab, 
ero noMfeujaiOTB bb cTeicaflHHfi pe3epByapb, hbb KOTOparo BHKaan- 
bbiotb BO3AyxB; bb (5e3B03,j,ymH0MB npocTpaHCTBli yroaeKB woateTB 
TOMBKO paCKaaHBaTLCH, HO 3H He^OCTaTKOMB KHCMOpOfla He MOateTB 
cropfeTB.

He^aBHo o^ ho CTapoe OTKpniTie CAfeaano bhobb (sto HHor^a cay- 
aaeTca!) n npHMfeHeno kb ycTpoftcTBy .upyroro p o ją  KaaaaBHofi aasi- 
iih . HSjiohkobb nepBHH noitaaaaB, hto itaoaHHB h Marne3ia, naoxo 
npoBo^auiic tokb npH oóbiKHOBeHHoił TeMiiepaTypfc, S y^yaa narpfe- 
tbi, oópajpajoTca bb xopom ie hpobomhhkh; h ecaa  Tor^a ape3B 
hhxb nponycTHTb BaeKTpaaecKiH tokb, to ohh apito cbIithtb. Ha 
3T0MB npHHUHrrfe H6.10HK0BB ycTpoHJiB Masiny, Koiopyio ^,a»e na- 
TeHTHpoBaaB; ho ona He Haniaa óoaBmoro upaitTiwecKaro iipHMfeHe- 
Hia. Bb uocafeAHie roM,w upo*. HepucTB ycrponaB  noMOÓHyio ate 
aasiny.

3,H,feCb CTOHTB Masina HÓMOHKOBa BB TOMB BH.iI.fe, KHKB OHa OIIH- 
caHa bb BHMaiiHOMB esry r iaT e iiT fe . Meat^y noMiocaMH óoaBinaro hh- 
MyKTopa BKjnoaeHa bb ceKyHa,apHyio pfenb Ófeaaa naaouKa MarHe3in; 
ecjiH Tenepa HHMyKTopB aacTaBHTb .ĘfeficTBOBaTB, to paspa^B ne 
HpOXO,H,HTB ape3B XOMOflHyiO H MypHO HpOBOAHHiyK) naMOUIty, HO Iipo- 
CKHKIlBaeTB BB BIlMfe HCKpB nO BO3,HyXy OKOMO ero  nOBepXHOCTH; 
MaMO-no-Maay 9th ucitpw HarpfenaioTB naMOUKy h Tor.ua HHMyKTHB- 
Hbie tokh HaaHHHioTB npoxoAHTb ujie^B Hee; naaoaita npn 9tomb 
HcnycKaeTB npeupacHufi ófeabifi CBfeTB.

TpeTifi po^B gaeKTpHuecKaro ocBfemenia npe^CTaBaaeTB M,yro- 
Baa aasina. Bb pferib BKaiouaioTB y raa , icoToptie CHaaaaa npn- 
BO.HHTB BB COnpHKOCHOBeHie OAHHB CB apyrHMB, H 3aT'feMB, nyCTHB- 
1HH TOKB, HfeCKOMhKO paSBOMHTB; OTB 9T0T0 TOKB Iie lipepblBaeTCa: 
paeKaaeHHbra uhcthhbi cb kohuh ochoto y raa  yeTpeMaaiOTCa na ko- 
Heu,B Mpyroro h thkhmb oópa3OMB aaeKTpnaecTBO nepeHOCHTca no 
B03Myxy. Bb to npesia, k»kb paćKaaeHHbia uhcthhbi y ra a  npoxo- 
MHTB HO B03Myxy, OHfe TOpHTB H HCIiyCKaiOTB apKifi CBfeTB. H iio- 
K&acy bb iipoeiciiin tHa Sfeaufi aapaHB H3oópaacenie o6ohxb yraefi, 
uto6h  Bbi ó.inate 03HaK0MHancb cb oópasoBaHiesiB h <topMOio bomb-

Tor.ua
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toboS A yra (BaTCMHeHie h upoeKTHpoBairie yraefi). B u  bh^ htc pa3- 
HHiiy łieac^y oóohmh yraHMH: o^ hhb hm^ ctb Ha cbocmb KOHiyfe Kpa- 
TcpB, a Apyrofi 3aocTpeHie; KpaTepB cbIsthtb Bcero apae.

BTopaa KaTeropia ^'fcficTBifi, hm'Lioiłi,hxb BaamocTB e t  tcxhh- 
aecKoa tomkh splsnia, sto XHMH’iecKia X’ŁHCTBia TOKa.

E cJIH 3JieitTpHHeCKiH TOKB npOXO,a;HTB ype31> IipOBOflHmyiO ®H3,- 
koctb, to uoca'fcruiaa pa3aaraeTca Ha cboh COCTaBHUH aacTH. Mu 
yate BH^tan pa3aoateHie noAKHcaeHHofl boau; OHa pa3aaraeTca Ha 
CBOH COCTaBHUH aaCTH—BO^OpO^B H KHCHOpO^B, CMliCŁ KOTOpUXB 
o6pa3yeTB rpeMyaifi ra3B. E caa b u ^ ^ jihtł btotb ra3B-qpe3B mujił- 
nyio Bo^y h oópasyromieca Ha ea noBepxHOCTH ny3upi>KH noA«eHb, 
to ohh B3puBaiOTca ca  orayniHTeabHUMB niyMOMb. B u  caMH óy- 
3,eTe ,̂’haaTb 3th o iiutu  Ha npaKTH'iecKHXB 3aHHTiaxb.

OópaTHMca Teuepb kb Apyrowy oribiTy, kb aaeKTpnaecKOMy 
pasaoaieHiio hjih kb 9aeKTpoaH3y BO^Haro pacTBopa ciipHOKanieBOH 
COHH (K2SO<); IipH 9T0MB Ha O.ĘHOMB IIOaiOC'Ł HBJIHeTCH Kaaifi H KpO- 
Mfc toto BOAopo^b, a Ha ^.pyroMB H2SO4 h Kposiij toto KHcaopo^B. 
KHCJIOpOAB H BOAOpO^T. OIIHTb BbJ,3,i>JHIOTCH H3B HIĤ KOCTH ny3Upb- 
KaMHj ho HeTpy^HO ofiHapyatHTb, kto bb hch,ękocth hmŁiotch K h 
H2SO4. E can kb HanieMy pacTBopy K2SO4 iipHÓaBHTB HeitHoro pac- 
TBopa aaKMyca, to ÓJIH3B noaioca, tia kotopomb B u^taaeT ca H2SO4, 
jkh^koctb KpacHteTB. E can nepeMiłHHTb HanpaBJieHie tokh, to na 
HameMB tioaiocł, Óy^eTB BU^taaTbca K, KOTopufl, coe^HHaacb cb 
npeatfle Bu^^aemioio 3,jykcb H2SO4, oópa3yeTB onarb  KaSO4, Bcalyt,- 
cTBie nero KpacHufi ę b Łtb k h ^ kocth cKopo Hcae3aeTB, h bmŁcto 
toto ohb HOHBJiaeTca y  flpyroro  noaioca. C^taaeMB 9totb onuTB. 
PacTBopB K2SO4 HaxoAHTca bb U-oópa3Hofi CTeKaaHOH TpyÓKi; a 3a- 
MUKaiO TOKB, H BU BH^HTC KHKB KpaCH'lieTB ŻKĤ KOCTb BB IipaBOMB 
KOJI^Ht. OlIUTB liapOHHO IIOCTaBJieHb npOCTO, HT0(5h  KaiK^ufi motb 
ero noBTopHTb cb caMUMH orpaHHaeiiHUMH cpe^CTBaMH.

XHMH'iecitia ^tScTBia TOKa hmIiiotb MHoraaHcaeHHua npHM'fe- 
HeHia Ha npaKTHKb. Bo-iiepBbixB upn raabBaHHaecKOMB cepeÓpeHin 
hhh 3O.aoaeHiH n BooOipe itor^a ^aiiHufl upeflMeTB AoaaęeHB óuTb 
raabBaHHaecKHMB nyTeMB noKpuTB tohkhmb caoeMB MeTaaaa. ^ a a  
3toh h,4hh bb pacTBopB coan cooTBkTCTByiomaro MeTaaaa onyc- 
KaioTB npe^MeTb, coe^HHaa ero cb tśmb noaiocoMB, Ha KOTopuił 
ocaatflaeTca BUflianeMufi tokomb MeiaaaB, h iiponycicaiOTB He oaeHb 
CHHbHUM TOKB. MpeSb HliKOTOpoe BpeMH BUHHMaiOTB Hpe^MeTB H3B 
Bamiu h npoMbiBaiOTB bb no,n'Is: npe^MeTB noKpbiTB MeTaaaHaeCKHMB 
caoeMB. Bflhcb bu  bh^htc Tpn eocy,na, eoe^UHeuHue iiocaf^oBa-
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TeJIbHO, BB KOTOpbie --- BB Ka^eCTBli HOJIIOCOBB, Ha kohxb ocaac-
^aeTCH MeTajniB — onym enu iiojihpobhhhuh jiaTynHBia iuiacTHHKH; 
nepBufi cocy^B co^epaiHTB sejieHyio hih^ koctb—pacTBopB cfcpHO- 
HHKIteJieBOH COJIH, BTOpOH HanOJIHCHB CHHeiO IKHJĘKOCTbIO—paCTBO- 
poMB MiAHaro Kynopoca h TpeTin SesnB^THOio ikhjikoctbio—pac- 
TBopoMt ijHHKOBaro Kynopoca; nponycnaeMB tokb h noJiyiaeMB na 
JiaTyHHuxB njiacTHHKHXB nocaiflOBaTeatHO cjioh hhkkcjih, mIijh  h 
HHHKH. TOKB flOJIJKeHB ÓUTb 33MKHyTB OKOJIO MHHyTH, HTOÓU OCażK- 
AeHHue MeTa.iira’iecnie cjioh óujih xopomo 3aMi>THU. E cjih óu mu 
B3HJIH ÓOJlise' CHJIbHBIH TOKB, TO HOTpeÓOBajIOCB Óbl KOHCUHO MCHB- 
mee BpeMH; iio stopo He CJit^yeTB jyluraTB, hóo npn cjiaóoMB tokŁ 
MeTajuiHHecKift cjiofi ocam^aeTCH poBHfee h npouH ie. H iipepuBaio 
TOKB H BH BHAHTe 3X'ŁCB ÓJteCTHIĘift CJIOH HHItKeJIH, 3,3,'feCb HpKO-KpaC- 
huh ocaflOKB CBiiJKeft m4 xh, a Ha TpeTBefi nJiacTHHiffe óluiuft cjioh 
ĘHHKa.

^{pyroe npHM^HeHie xHMH'ieeKaro ^tncTBia TOKa mu BCTpiwa- 
eMB bb raxBBaH0iiaacTHK'h, npn noMOipa KOTopon jjaHHUH npe^MeTB 
MOHtHO MHOTOKpaTHO B0Cnp0H3B0^HTB. BOSBMCMB Hanp. Me^ajIB H 
eflfejiaeMB en OTnenaTOKB Ha bockIi ; btotb oTiieuaTOKB HaTpeMB rpa- 
BHTOBUMB IIOpOmKOMB H 3aT'fcMB IIOB'feCHMB BB paCTBOpB MŚflHarO 
Kynopoca na mścto npeiKHefi JiaTyHiiofi iuiacTHHKH. E cjih TenepB 
nponycTHTB 9JieKTpHiiecKiS tokb, to OTnenaTOKB noKpuBaeTCH cno- 
eMB mIj^ h, KOTopufi nocTeiieHHO yTOJiipaeTca; npe3B HfcKOTopoe Bpe
MH ero MOJKHO OT f̂cjIHTB OTB OTIieUHTKa H TaKHMB 0Ópa30MB HMŚTB 
BOdipoH3Be,a;eHie Me^aJin. 3,h,£cb bu  HMieTe p ijiu f i pa^B thkhxb 
peiipO^yKHiH, HtKOTOpUH H3B K0T0pUXB OHeHB yjlHHHU. TaKB KaKB 
noAOÓHoe BOcnpoH3Be,neHie fltaaeTCH HecKopo, to h eipe Buepa Ha- 
najIB 9T0TB OIIUTB; Ha IipaKTH'ieCKHXB 3aiIHTiHXB BU MOHteTe pa30- 
6paTB npnóopB.

IIpHÓaBJiio enje, tto no^oónue XHMH’iecitie npopeccu  HHor^a 
IipOHCXO^HTB BB C3MHXB rajIBBaHHlieCKHXB 9JieMCHTaXB, Haiip. BB 
Ili9XeBCK0MB HJieMeHTŚ CB H.HHK0MB BB pa3ÓaBJieHH0H H3SO4 H CB 
Mi^bio bb pacTBoph CuSO4; tokomb 9JieMeHTa m'Ł,hb BUflfcjiHeTCH 
H3B CuSO4 h ocaiK^aeTca Ha mŁ^hoh iuacTHHKi; no9TOMy rajiBBa- 
HOIIJiaCTHKy MOJKHO IipOH3BOAHTB BB X»Hi9JieBCK0MB 9JieMeHTt; flJIfl 
9Toro OTnenaTOKB norpyataioTB bb pacTBopB Mt^Haro Kynopoca 
Ha mIicto MtAHaro jihcth gjieMeiiTa h shmhkhiotb n'fenb.

XHMH'jecKin ^lincTBia TOKa naxo^,HTB npHMtiiCHie h bb aKKy- 
My;iHTopaxB. E cjih nponycnaTB tokb >ipe3B pacTBopB khcjiotu hjih 
CBHHPOBOH COJIH, BB KOTOpuS OIiyipeHU CBHHU,0BUe BJieKTpOflH, TO
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y  I10BepXH0CTH OAHOH CBHHH,OBOił llJiaCTBHKH ÓyjteTB OTA^aHTbCH 
KBCJlOpOAB. 3'TOTB KHCJlOpO^B COC^BUaeTCH CO CBBHH,OMB BB lie- 
peKHCB CBHIIHa (PbO2), llOKpHBaiOUjyiO BCIO IIJiaCTHHKy paBHOMfcp- 
h h m i c ao e iit. T o rsa  aKityMyjiHTopB 3ap«wceM0. T en ep t mu 
eMt njiaeTHHKH: O4Hy CBHunoByio a  apyryio, noitpuTyio riepe- 
KHCBIO CBHHJJ,a, T. e. AB'II IUiaCTHHKH pa3JfflUHUXB BeiU,CCTBB, 110- 
rpyateHHua bb jkh^koctb; oto oóukhobchhhb ajieMeiiTB. Ho thkb 
khkb tbkobumb A^aaeTca HaniB apabopB tojibko npa  noMoma 
npe^BapHTejibHO uponycKaeMaro tokb, to ero HasuBaioTB emopuu- 
wbiwó djieMenmoMó. l ip a  paapaateiiia Tai;oro aitityMyjiaTopa nepe- 
khcb cBHHii,a npeBpamaeTCH oiihtb bb CBHHen,B, npa  ueMB tokb 
Ajihtch nosa  HMfceTca PbO a, nocjilł nero aKityMyjiHTopB aojukchb 
6utb bhobb sapaateHB.

Bce 3T0 M05KH0 II0Ita3aTB Ha lipOCTOMB 0nUT'Ł. 3,a,iłCB HM’Ł- 
eMB flBa cocyaa cb noAKacJiemioio boaoio, bb KOTopyio onymeHU 
CBHHHOBHH HJiaCTHHKH; BB TeueHie HtCItOJIBKHXB MHHyTB a npo- 
nycKaio cajiBHHfi tokb, KOTopufi coiipoBoatAaeTca oóhjibhumb b n - 
A'hJienieMB ra30BB; bb iyfenb bkjhouchb KOMMyTBTopB, npa noMoma 
KOToparo tokb óaTapea MoaceTB 6utb iipepBaHB, a  HMiipoBasapo- 
BaHHue aitKyMyjiHTopu coeAaneiiu cb MaaeHBKOio khjihjibhoio JiaM- 
iiohkoio. .laMHOHKa npa  btomb apao BcnuxaBaeTB; ho cbJjtb ea 
bucTpo ocaaóiiBaeTB h citopo cobcŁmb TyxHCTB. Hann. aKityMy.ua- 
TopB paspa^ajica. H eme pa3B noBTopaio oiiutb , 3acTaBJiaa 3a- 
paflHufi tokb fllificTBOBaTb AOJiBnie; npa nepeicjia^irli KOMMyTaTopa 
JiaMnoaita Toate cbŁtbtb  Oojilie npoAOJiatHTCJiBHOC BpeMa.

IIepexoAHMB Teaepb kb TpeTbefi itaTeropia A^acTBia sjieitrpa- 
aecKaro Toita, KOTopua hmIuotb e a a u a  Baarnua npHM^HeHia bb Tex- 
HBKll; 3T0 MarHBTIlUa fllłBCTBia. M u yate 3HaitOMU CB HfcKOTOpUMB 
B3B HHXB, HMCHHO CB OTKJIOHHIOmHMB ^baCTBieMB TOKB Ha MarilHT- 
Hyio CTpliJiKy; mu bha^ jih HpaMtHeHie 3thxb a^HCTBia bb rajibBBHO- 
MeTpaxB (cTp. 127) a  Óojrlie na hhxb He óy,a,eMB ocTaHaBJiaBaTbca, 
ofipaTHMca kb apyraMB MaraaTHHMB jyfeacTBiaMB Toita. E cjib CTep- 
atenb MHntaro atejrfc3a oóbhtb npoBOJioitoro a  nponycTHTB no tiea 
3JieKTpa>iecKia tokb, to atejrbso npeBpamaeTCH bb chjibhhh Mar- 
HHTB. 0Ópa30BaHHbIB TBItHMB 0Ópa30MB MBrHHTB HB3HBBI0TB 9MK- 
mpoMaiHumoMK. H ohhtho, uto tokb ne AOJiaceHB bxoahtb bb ca- 
mub atejrb3HUM cepAeuHHitB; noaTOMy naBHTaa Ha atejitso npoBO- 
Jioita ĄOJiatHa Óutb H30Jiap0BaHa, t . e. OKpyateHa iienpoBOAamuMB 
BemecTBOMB; bb KaaecTBli TaitoBoro oShiitHOBeimo ynoTpeÓJiaiOTB 
HaBoujeHHyio óyMary hjih eme jiyume iue.uKB. H ohhtho, uto a  ot-
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JpfejlbHblC OÓopOTM IipOBOJIOKH ^OJIJKHH ÓblTb H3OJIHpOBaHbl OAHIlb 
OTb .upyroro; HHaue y.iCKTpHneeTBO upoxo^HJio ó u  ÓJiHHtaHiiiHMb 
nyT ejii, iipoH3om.no óbi iiopoTiioe aaMuitanie (Kurzschluss), h a;e- 
JTiS30 He HHMarHHTHJIOCb Óbl. U/IiMb ÓOJIbllie B3HTb OÓOpOTOBb, 
TiłMb — npH flaHHOH BeJIHTHHi T0K3 — BH3UBaeMaH MHrHHTHOCTb 
óojibine. S  lioKaaiy CHauajia Kaitb CHjibiibi ÓHBaioTb BJieKTpoMarHH- 
Tbl H HaCKOHbKO 0HH npeBOCXOAHTb IIOCTOHHHbie JiaPHHTbl: eCJIH Kb 
uo^KOBOOÓpaaHOMy gjieiiTpoMariiHTy hoahccth HKopb crb THatejibiMb 
rpy30Mb, to OHb Kb HeMy npncTaeTb h He OTpHBaeTCH (cjifc- 
^yeTb oiibiTb).

3aeKTpoMarHHTb HMheTb mhopohhcjichhhh npHMiHCHiH Ha 
npaKTHKfc, H3b K0HXb H MOPy IipHBeCTH JIHmb BażKHtHHlisi; H Ha 
npaKTHHeCKIlKb 3aHHTiflXb BH 03HaK0MHTCCb Cb H^KOTOpHMH H3b 
TaHHXb npHMiHeHifl. Ilpeat^e Bcero h na30By sjieKmpiw&c.Kiu 3so- 
H0m. Bb KOTOpOMb 9JieKTpOMai'HHTb HpHTHPHBaeTb MOJIOTOUeKb 
Itb KOJIOKOJIbUHKy; BTOTb MOJIOTOTeitb HMieTb OCOÓyiO KOHCTpyKlljlO, 
H3o6plłTeHHyio OAHOBpeMeHHO Hee<i>0Mb h BaimepoMb; noApoÓHOCTH 
ero ycTpoucTBa óy^yTb BaMb oóbHCHeiibi Ha npaKTHuecKHXb 3ami- 
TiHXb. ycTpoHCTBo 9to TaKOBO, >ppo Kopji,a MOMOTOueKb y^apneTb 
Bb KOJIOKOJIbUHKb, OHb T0Tl13Cb Hte OTTHPHBaeTCH Ha3aflb, 3aT'IiMb 
OnHTb y^apaeTb KOJIOKOJIbUHKb H T. S/PliCb H BHCTaBHJIb 1I0JI-
Hyio MOAeJib BjieKTpauecKaro 3bohku, cocToamyio H3b eyxoro ajie- 
weiiTa, khoiikh h npHeuocoójieHia, iipn iiomoięh KOToparo bhckh- 
ItHBaeTb HyMepb KOMIIHTbl. llOCJli, na JipaKTHHeCKHXb 3aHHTiHXb, 
BH MOJKeTe ÓJIHHie 03HaK0MHTbCH Cb 3T0I0 moacjiuio.

BTopoe npHMiHeHie, KOTopoe h BaMb noi;aa;y, sto aMKmpo- 
Maiwumwbiu mejieipaftz, ynoTpeÓJweMbiH flJiH Ó0JibiiiHXb pa3CTOHHi0. 
ToKb nponycKaioTb >ipe3b oóopoTH aneHTpoMarnirra, KOTopuu upn- 
THPHBaeTb Kb ceóh p u u a rb  cb KycouKOMb aiejrlma h yKa3aTeneMb 
(óyMajKHHH KpyasoKb) Ha OAHOMb KOHiyŁ; iipn pa3Mbn;aHiH tokh pbi- 
narb  caMb coóoio BOSBpaipaeTCH Bb CBoe liepBOHauajibiioe nonoaie- 
Hie. T y ib  BWCTaBJieHH ,a,Bi iiojiiihh CTaHujn. IInainiH npoBOAb, 
KOTOpblll BU 3A'iCb BH,ĘHTe, Bb ^iUCTBHTejIbHOCTH 3aM'IiHHeTCH 
3eMJieio: oóh CTamyH coc;i,hhhiotch Cb uouboio upoBonoKaMH, 0Kan- 
1lHB3I01II,HMHCH ÓOJlbHIHMH MeTHJIJIHHeCKHMH J1HCTHMH; IIOCJliAHifl 3a- 
puBaiOTb Bb cupyio aeMJiio hjih eni,e n y n u e  onycKaiOTb Bb 110,21,- 
noHBeHHyio BOfly. KaKb CKopo Ha CTaHii,iH OTupaBnema HaasH- 
MaioTb i;aio>ib, TOKb samuKaeTCH bo Bcefi mmiii h Ha CTamyH 
npieMa aneKTpoiiarHHTb npHTarHBaeTb Kb ceóh p u a a rb . T ohho

iipoH3om.no
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taKHCe MOJKHO UOCUJiaTb 3HHKH H co BTopoft CTHHujH Ha uep- 
syro.

Ha upaKTHirli Tejieipałiibie auapaT u yeipoeH u HbcKOJibKO 
HHaue; htoóu bh  mobhh HOSHaKOMHTbca h cb hhmh, sybcb bucth- 
Bjienb Mop3eBCidii Teaerpa<i>B. Bb hcmb oiihtb BaatHbftmyio 'iacTb 
cocTaBjiaeTB aaeKTpoMarHHTB, kotophh npnTarHBaeTB KOHepB pu - 
aara, Kor.ua khiohb HaataTB; bbi cjnaniHTe bcIsmb anaKOMuii ctj'kb 
MOJIOTOUKa O0B 9JieKTpOMarHHTB. HKOpb CHaÓllieHB KOJieCHKOMB, 
oóoaokb KOToparo Bcer.ua nospuTB aepHHJiaMH; npii naa;;i,0MB 3a- 
MHKaniH TOKa 3TO KOJieCHKO IipHHtHMaeTCH ItB ÓyMajKHOli JieHTt, 
KOTopaa—npn homoihm aacoBoro MexaHH3Ma—nenpepuBHO upoTa- 
rHBaeTca nepe^B hhmb. Bcab^CTBie 3Toro na óyMaaiHOH aenTb 
A'fcjiaiOTCH 3Hai(H IIOpOTlde HJIH flJIHHHHe—„TOHKH” II.III ,,’iepTO’IKH”, 
CMOTpa noTOMy na KopoTitoe o h  Ha óojibe npo^ojiaiHTeabHoe Bpe- 
MH 3aMUKaCTCH TOKB. Il3B THKHXB aepTOaeilB H TOaeKB C0CT3B- 
aeiiB Becb aji$aBHTB. H npHBoaty bb ^.bncTBie upiiSopu h bh  
HCHO BH^HTe 3anHCb Ha CMOTaHHOH ÓywaiKHOH JieiIT'l5.

^,pyroe 0’jeiib BaaiHoe npaKTHaecKoe npHJioa>eHie ajieitTpo- 
MarHHTa mu BCTpbaaeMB bb m ejieflom b; ho cero^Ha mu pa3CMO- 
TpHMB Tejie<I>OHB TOJIbKO BB KaaeCTBb BOCUpOH3BOAHTejIH 3ByKOBB 
(roBopaiparo npnóopa); Ha CJibAyiomefi jieKpiz mh ero pa3CM0- 
TpHMB h bb iiaaecTBb npieMHHKa 3ByKOBB (cayniaiomaro upaóopa); 
ceroflHH mu nocTaBHMB tcjicbohb tojibko Ha CTampH, r^ b  cjiyma- 
IOTB, a Ha CTaHĘiH, r^ b  TOBOpHTB, nOMbCTHMB MHKpOO>OHB. 3flbCb 
MH HMbeMB pa3O Ó paH H H H  3K3eMH.’IHpB TCJieOOHa, KOHCTpyKII,ilO KO- 

Toparo BU IIOTOMB MOJKeTe BHflbTB BO BCbXB nOflpOÓHOCTHXB. 
CymecTBeHHUH aacTH ero cyTb c a b f ly io m ia :  > K en b 3 n u H  C T ep - 
HteHh, Ha OflHOMB KOHH,b ItOTOpai’0 HaMOTaHa ^JIHIIHaa H TOH- 
Kaa apoBoaoKa; nepe^,B hhmb noMbipeHa Tomtaa jKeab3Haa ujiac- 
THHKa; ecjia no oóopoTaMB npoBoaoKH h^ ctb ajieicrpnuecKiii tokb, 
to jKeabsHHM cep^eaHHKB HaMarHHazBaeTca h npHTarHBaeTB kb 
ceób luiacTHHKy; upz ocjiaójieuiz Toita hjih npn ero npepuBanin, 
njiacTHHKa BO3Bpamaerrca  Ha3ajĘB z  t . a .; npn KOJieóaHiaxB TOKa 
naacTHHKa npHXO3,HTB bb ^poaiama, KOTopua nepeflaiOTea OKpyaca- 
roiiieMy B03xyxy h oipymaioTca yxoMB, khkb 3Byi;B. Ho iioaeMy 
9TOTB 3ByitB COOTBbTCTByeTB TOMy, KOTOpHH IipOKSHCCCHB BB 
upnóopB Ha CTaupin oTnpaBJienia? ^ jih oÓBacHeHia btoto pa3CMO- 
TpHMB IIOflpOÓHbe MHKpOSOHB. OhB COCTOHTb II3B pe3OHaHCOBai’O 
HHi,HKa cb Haxo^aju,eioca Ha hcmb yroJibHoio njiacTHHKOio, KOTopaa 
coe^HneHa cb o^ hhmb hohiocomb 3JieMeHTa; eipe HMbeTca y^oóo-
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noflBHJKHBiii pbiaaatoKB cb yrojitHUMb ocTpieMB Ha kohh4», koto- 
puMB ohb CJierua onapaeTca bb yroabnyio IlJiaCTHHKy. T okb, 
BblH^a H3B BJieMeHTH, IipOXO,H,HTB ’ipC3B yrOJlbHyiO IlJiaCTHHKy, pH- 
■laatoitB, TCJiełOHB a  BO3Bpaiu,aeTca bb ojicmcutb. E cjih Tenepb 
Mbt ÓyjeMb 1’OBOpHTb BÓJ1H3H HIU,HKa, TO KOJieÓHHia BO3A)Xa COOÓ- 
m,aiOTCH ero KpbiniKis, hto sacTaBaneTb Jiemo noABaatHŁia pbiua- 
HfOKB BB TOMB ate pHTM'Ii I I  0,3,11 HM aTbCH H OnyCKaTBCH. ^ailHOM)' 
TOHy cooTBhTCTByeTB onpe^tJieHHoe hhcjio itoaeóaHia bb ceKyH^y, 
Hanp. 400; ecaa thkoh 3ByKb npoasiiocaTb bójihsh M asposona, to 
pbiuaatoKB 400 pa3B bb ceityHAy HOAÓpacbiBaeTWi BBepxB h ctojib- 
ko ate pa3B lyfeiib paaMbiKaeTCH hjih, ecjia corpuceHia tohbko H3Mt- 
HfiioTB coupaKOCHOBenie y rjiea  bb MHitpoooirŁ, tokb bb n tn a  ctojib 
ate uacTO ocjiaÓJiaeTca a  ycajiaBaeTca. Bcjii^CTBie btoto a  bb Te- 
jie*OH'Ii MarnHTHOCTb cepAOJHHita CyaeTB bb tomb ate paTMfc BO3- 
pacTaTb a  yóbiBaTh, a noTOMy a  atejitaHaa njiacTHHKa fiy^eTB bmb 
400 pa3B bb cen. upoTaraBaTbca a  oTiiycitaTbca. 9 th itoJieóaHia 
naacTBHita cooómaioTca BO3^,yxy a  Bbi3biBaiOTB bb hcmb totb ate 
TOHB, KOTOphlB ÓbIJIB HpOH3HeCeilB BB MHItpOTOHB. Bbl BH^HTe 
3A'hCb THKOH MHItpOOOHB; HH ei’O pe3OHaHCOBOH A0CK4 HOM'blH,eHB 
spoHOMeiph, rpoMKO OTSaBaioupa ceityH^u; coe^HHHTeabiiiJH npo- 
bojioeh h a jt b  apesB bcio KOMHaTy eb Tejie$OHy; iiotomb bh  
AtoateTe yótflBTbca, hto bb Teae$OH'fc otuctjihbo cjihiiihh y ^ ap u  
aacoBB.

^ a a h e  a noitaacy bhmb eiu,e oaho MarHaraoe ^tacTBie: upa- 
TaateHie cojieHOH3,a. HBJieme oaeiib anTepecHO: ecjia ityeoitB mht- 
Earo atejrhsa uoAiiecTH eb npoBOJiouHofi cnapajia a  saMKiiyTb bb 
Heił tokb, to ateat3O caMO coóoio yCTpeMJiaeTCH bb cnapaab; ecaa 
toeb npepBaTb, to atejiii30 iia^aeTB. (Ohutb). 9 thmb iipaTaate- 
HieMB cojieHoa^a iioabsyioTca bb ę Iijiomb pa^ił npaóopoBb, Meat^y 
EOTOpuMB upeat^e Bcero Ha^,o yiiOMHHyTb o cow noudaM M om  om- 
nepM&mpib. OeoóeHuocTb htoto aMnepMeTpa coctohtb bb tomb, hto 
npaTaateHie TaMB He bhbhchtb otb nanpaBaeHia tokh bb cuapajia, 
Torfla eheb bb o6biKHOBeHiiuxB aMnepMeTpaxB MarHHTHaa CTpiJiEa 
OTKJiOHaeTca bb Ty hjih Apyryio CTopoHy, cmotph no HaupaBJieHiio 
TOKa. IloaTOMy bb cojieHoa^,ajibiibiXB aMiiepMeTpaxB flfcjieHia mna- 
jiu ^ylijiaiOTca otb Hyjia bb 04Hy CTopony.

lloejrliAHee TexHH>iecEoe iipaMlinenie 9JieitTpoMarHHTH3Ma, o 
kotopomb a xo'iy CEasaTb, 9TO—eb M e m p o M i n u m m M  deuiam e- 
JIHMZ,. PaSBHCHK) IipHHU,HHB yCTpOHCTBa TaEOl’0 ABaraTejia; npa 
9tomb a  óy,a,y hm-Łte bb BH,a,y ycTpoflcTBO HKopa CaMeHca. Meat-
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xy nojnocaMH Heno^BHHtHaro no^KOBOOÓpasHaro MaiHHTa N  S  noMfc- 
ipaeTca x-o6pa3HHfi CTepateHB hub Maretaro a ten isa , ypoSono^BHa;- 
HHH OKO.IO OCH, KOTOpaH npOXOflHTB \ipe3B erO Cpe^Hliy; 9TOTB CTep- 
atenb oómothhb npoBOJioKoio, no KOTopofi nycKaiOTB tokb; Tor,na 
JtKOph CTaHOBHTCJI MPrHHTOMB; BCni^CTBie 3TOFO OHB BpaipaeTCH: 
ero cisBeptiHfi nomocB CTaHOBHTca npoTHBB ioamaro iioaioca neiio- 
flBHJKHarO WaFHHTa; 9THMB óh p in o  h kohhhjiocb; ho TOKB IipHBO- 
flHTCH KI HKOpiO Hpe3B OCOÓHH KOMMyTKTOpB, Ha^iTHH Hcf ei'O OCB H 
KOTopbifi—npn nocaiflHeiiB nonoateHin anopa—oópaipaeTB HanpaBne- 
nie Tona h cn ip . nepeMarHHHHBaeTB aitopB, tkkb hto npoTHBB c i -  
BepHaro nonroca Herio^BHatHaro MarHHTa o6pa3yeTca ciBepHHH no- 
aiocB HKopa; no HHepnin noflBHJKHaH aacTB nepexo^HTB yKasanHoe 
nonoateHie, a saiiM B OTTanitHBaeTea flan ie . n o c n i  uoBopoTa Ha 
180° KOMMyTaTOpB O1IHTB OÓpaipaeTB TOKB H BCe nOBTOpaeTCH CHO- 
Ba. H He óy,ny onncHBaTB 3flicb ycTpoficTBa KOMMyTaTopa; bh  
03HaK0MHTeCB CB HHMB Ha lipaKTHHCCKHXB 3aHHTiaXB; H Ol’paHH- 
aycB anniB t4 mb, hto noKaaty npnSopB bb flificTBin, nponycTHBB 
ape3B Hero tokb HaniHXB aKKynynaTopoBB (onHTB).

H a npaKTHKfe bb KauecTBi hciiopbh;khhxb MarHHTOBB yno- 
Tpeó.iaioTB He cTanBHHe mhfhhth, ho ropa3^o S on ie  chjibhhc aneic- 
TpOMarHHTH, UpH HeMB TOTB Hte TOKB, KOTOpHH IipOXOAHTB ’ipe3B 
yAOÓOBpaipaeMHH aKopB, nponycKaeTca h ape3B upoBonoity, o6ep- 
HyTyio BOKpyrB ateni3Haro ceppeaHHKa Heno^BHatHaro aneKTpoMar- 
HHTH. 3,a,iCb BH BH^HTe eipe mKHBB, KOTOpHH npH II0M0P1.H HIHy- 
pa HpHBOflHTB BB ^BHHteHie KaKyjO-HHÓy^B ManiHHy.

TyTB a HMiio ManeiiBKyio Mopenb CTaparo BneKTpoABHraTena, 
ycTpoeHHaro HkoSh, HiMpa iio poatpeHiio h atHBinaro bb neTepóyp- 
r i .  H a btomb n p n ó o p i bh  MoateTe Bcero nyam e im pii-b ycTpoił- 
ctbo eaMOfliacTByiomaro KOMMyTaTopa. Cb npaóopoMB coe,a,HHe- 
Ha SaTapea aKKyMynaTopoBB; KaitB CKopo a 3aMHKaio tokb, npH- 
OopB npHXOAHTB BB BpaipeHie. Bb CyipHOCTH yCTpOHCTBO 3^iCB 
raiioe ate, KaKB h bb CHMeHceBCKOMB ^BnraTeni.

JI e k p i a . II.

CeroflHa mbi 3afiiieMca oópaTHHMH ^iflcTBiaMH MarHHTH3Ma no 
OTHoraeHiro kb aneitTpHaecTBy, hmchho oópaaoBameMB aneitTpiroe- 
ckhxb tokobb npn noMOipn MarHHTH3Ma. TaKie TOKH Ha3HBaiOTCa 
HHpyitTHBHHMH TOKHMH; Ha HHXB OCHOBaHBI COBpeMeHHHH AHHaJlO- 
ManiHHH. 3TH TOKH BH3HBaK)TCH TiMB, UTO MarHHTHOCTB HKOpa TO
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ycHJiHBaeTCH, to yMeHbinaeTca, hto ii Bbi3MBaeTB tokh bb oómotkI; 
ero cep^euHHKa. E cjih mh hm^ cmb żKejrfcaiibiii cep3,eiiHHKB, oómo- 
TaHHHIl npOBOJIOKOK) (Óe3B TOKa), H BO3Óy)KAaeM'b Bb 9TOMB cep- 
AelIHHK'h MaTHHTH3MB, TO B'b OÓMOTItfc HHflypHpyeTCH TOKB; H KOl' ,̂a 
BB CepAeUHHKi HCUeaaeTB MaTHHTH3MB, BB OÓMOTKh OHHTb HH^ypn- 
pyeTca tokb; ho btotb BTopofi tokb HanpaBJieHB iipoTHBonojioatHO 
OTHOCHTeabHO IiepBai’0. IIpOCTHMB OIIHTOMB MOJKHO IIOKa3aTb, HTO 
9TO THKB. ^JIH BO3ÓyH{XeHia Mai’HHTH3Ma H BOCHOUbSyiOCb MaTHHT- 
hhmb BJiiflHieMB; óepy KyeoKB HenaMarHHueiiHaro JKeirlm h npnÓJiH- 
iKaio kb Heiiy MarHHTB; Tor^a 5Kejrh3O HaMarHHUHBaeTca npn aeMB 
Ha ero KOHiyk, ÓJiHJKaSmeMB kb cf.BepnoMy nouiocy MarHHTa, nosB- 
jiaeTca ioikhhh iiojiiocb h HaoÓopoTB; ecjin MarHHTB y^aanTb, to 
acejrl>3o pa3ManiHiiHBaeTca (ohhtb).

Sfliicb mu HMteMB KyeoKB Marnaro aiejiiJ3a, 3aataTHH bb niTa- 
thbb; oho ne HaMarHnaeHO; no^HeceHHHe tbos^ h He npHTarHBaiOT- 
ca. E cjih aie kb BepxneMy KOHpy żKejrfc3a no^HecTH MarHHTB, to 
tbo3ah npHTsrHBaioTCH; ccjih ManiHTB y^ajiHTb, HaBe^eHHŁiS bb a;e- 
Jli3f, Mai'HHTH3MB HCHe3aeTB, H TB03^H na^aioTB.

E cjih aiejiiao oóbhto npoBOJioKoio, to, HaMarHHHHBaa ero  npn- 
ĆjlHŻKeHieMB MarHHTH, MH BbI3HBaeMB BB IipOBOHOK  ̂ HH^yKTHBHHH 
tokb; y^aaeHieMB MarHHTa h pa3MariiHaHBaHieMB ateji43a mh b h - 
SblBaeMB BB ripOBOJIOK'h HHflyKTHBHHH TOKB lipOTHBOnOJIOJKHarO Ha- 
npaBJieHia. Bb HameMB oiihtI; cb thkhmh iipoeTHMH npnóopaMH 
HHAyKTHBiibie tokh oaeub ejiaóbi h jęjih hxb oÓHapyateHia Ha,ĘO nOJIb- 
3OBaTbCH UyBCTBHTeJIbHUMB raJJbBHHOMeTpOMB. 3 ^’IlCb HM^eTCH IipO- 
BonoHHaH ciinpajib cb acejilmiiHMB cep;ieaHHKOMB, kohhh KOTopofl 
COeAHHeHLI CB UyBCTBHTejIbHbIMB 3epitaJIbHbIMB rajIbBaHOMeTpOMb; 
Ha 3epKajibii,o na^aeTB nyuoKB cbI;thiixhxb JiyaeS, KOTopLie hmb 
orpawaiOTCfi Ha niKajiy; cb npHÓJiHaieineMB MarHHTa i;b cep^euHH- 
Ky, CBiTJioe hhtiio na niKajil; otkjiohhctch bb o^Hy CTopoHy, npH 
y^ajieiiiH MarHHTa, hhtho otimoiihctch bb ;ipyryio CTopony (sa- 
TeMHeHie komhhth h oiihtb).

TaitHMB o6pa3OMB mh ^oita3ajiH, uto HH^yKpieio BO3f5ya{,a;aioTCH 
tokh h HMeHHO tk. Ha3. nepeM^Hiibie TOKH. HpH npHÓJIHHteiliH H 
npn y^ajienin MarHHTa tokh HanpaBJiaioTca o^hiib pa:iB bb o^ay  cto- 
poHy, jtpyroH pariB bb npoTHBOiiojioatHyro; Tanie tokh, KOTopbie m4- 
hhiotb CBoe naiipaBJieHie, HasHBaioTca nepeMiiHHHMH—bb ripoTHBO- 
HOjlOJKHOCTb nOCTOHHHUMB TOKaMB, HaiipaBJieHie KOHXB He Mt.HHeTCH.

CyipecTByioTB eipe ^.pyrie caynaa HH^yKpin; ho mm Sy^eMB 
pa3CMaTpHBaTb TOJIbKO HH^yKpilO, OÓyCJIOBJIHBaeMyiO mhthhthsmomb
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h npHMiiHJiMŁ ee cefiaacB ki. TeaeuoHy. Yace bb npoinaofi JieKĘiH 
MH 03HaK0MMHCb CB TCJieł-OHOMB, KHKB npHÓOpOMB, BOCHpOHSBO- 
^ hih,hmb 3ByuH. B osmojkhocti. BM’fcCTO MHKpoTOlia ynoTpeÓJiHTb Te- 
JieOOHi, BB KOTOpblH 1’OBOpHTB, OÓyCJIOBJIHBaeTCH JliLHCTBiCMB HH- 
,̂yKTHBHHXB TOKOBB. Bbl IIOMHHTe, HTO TCJieOOHB COCTOHTB H3B 

MarHHTa, nepe^B KOTopHMB HaxoflHTCa a;ejih3Haa HjiacTHHita; Mar- 
iihtb oicpyateHB HpoBoaounoro ciiHpajiL.ro, otb kohęobb itoropofi th- 
nyTCH npoBOAM kb cjitflyromeft CTaHujn; n y crb  acejrfe3naa iuiac- 
THHKa HOMiipaeTCfl nepeflB chBepiibiMB iiojiiocomb MarHHTa; Tor^a 
Ha oópameHHoii kb HeMy CTOpoHfe njiacTHHKH, naBO^HTca ioikhhh no- 
jhocb; ecjiH Tenepb naacTHimy HhcKOJibKO b^ hbhtb, to en roatHbiH 110- 
jiiocb hphójih3htch kb siarHHTy h ycnjiHBaeTB ero iiaBeAeuieMB; 
npn 9T0MB BI. OKpyiKaromeil CIlHpaJlH BO3HHKaeTB HHflyKTHBHBIH 
tokb; ecaH OTiiyeTHTb njiacTHHity, OHa y^ajineTca otb MarHHTa, 
HaBe^eiiHbifl bb neiiB ManiHTH3MB HcaesaeTB, h bb oKpywaro- 
IH,CH enupajIH BO3HHKaeTB HlIflyKTHBHHii TOKB IipOTHBOHpJIOJKHarO 
HanpaBJieniH. Bce aro  Jierico noitaaaTb na oniiTh (aaTeMHCHic h 
nadjnoACHie oTKJiOHeiiiii CTptjiitn rajibBanoMeTpa).

npeflCTHBHMB c e ó t Tenepi., hto mh roBopHMB bójihbh luiac- 
thhkh Tejiecona; npHBejieHHMH bb KOJieÓaiiia BO3AyxB nepio^iHaecitH 
HH,naBJiHBaeTB na JiteJiisnyro luiacTHimy, BfjrbjiCTBie >iero—nofloÓHO 
TOMy, KaitB 9TO Mbl CeHHHCB BHfltjIH — BO3HHKaiOT'B HepiOflHHCCKie 
tokh, KOTopwe no coe^HHHTejibHbiMB iipoBO^aMB nepesaiOTca KO 
BTOpOMy TeJie<l>OHy H T3MB BBI3BIBaiOTB flBHHieHia TIJiaCTHHKH co- 
BepmeHHO raitate, KaitB 9to jiluiaioTB KOJieóaHia tokh, Bbi3BaHHbia 
X’fc5CTBieMB MHKpO<l>OHH, O HeMB MII 1’OBOpHJIH BB HpOlHJIofi JieKlljH. 
BaMfcaaTejibno, uto CJiaóiiH Koaeóaiiia JKejitsHofi njiacTHHKH h Ma- 
j r b i i i i i ia  ottŁhkh, oóyejioBJiHBaroiu,ie TeMÓpB, bb tomhocth Bocnpo- 
H3B03.HTCH liepeMtHHblMH TOKHMH TeJie<l>OHH, KOTOpbie IipHBO^HTB 
naacTHHKy na CTanuin npieMa bb coBepnieHHO Tania ate KOJieÓaiiia, 
Kania— ho^b jyhiiCTBieMB 3ByKOB b—coBcpniaeTB njiacTHiuta Ha CTaH- 
pin OTiipaBJieHia.

B o jlte  CHJIBIlbie HHflyKTHBHHe TOKH MOHCHO BBIBBaTB UpH 110- 
mohj,h MarnHTo-aaeKTpHuecKofi ManiHHH UPrepepa; sfltcb  ctohtb 
a ra  ManiHiia. JI,b 6 npoBOJiouHbia itaTyniKH cb atejrfesHbiMH cepAeu- 
HHitaMH MoryTB ÓbiTi. npHBe^eiibi bo Bpainenie okojio ropH3OHTajib- 
HOft OCH; npil 9TOMB OII'I’> IipOKÓflHTB IiepejIB riOJIIOCaMH CHJIbHai'0 
MarHHTa. K or^a opiia hbb itaTyiiieitB npHÓJiHataeTCH kb cliBepno- 
My nojirocy MarHHTa, ea ecpfleuHiiKB iiaManiHuiiBaeTca 11 bb neii 
BH^yu,HpyeTca tokb oiipe^luiem iaro HaiipaBJienia; itor^a npn .pajib-
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HiłfimeMB BpaipeaiH KaTyniKa iipHÓ-inataeTca kb loatHOMy uoaiocy, 
to HH3.yu,HpyeTca tokb apoTHBonoaoiKHaro HanpaBaeHia. Ec.ra Ma
m y  ÓHCTpo BeprrfcTB, to bb neii HH^ypapyioTca tokh AOCTa- 
TOHHO CHJIbHUC, UTOÓU IipOHSBOAHTb 3aM'hTHUH 4'H3iOJIOrHlieCKia 
flfcacTBia.

OópaTHMca Tenepb kb caneHCOBCKOMy aicopio, cb kotophmb 
mu npe;i;pe noaaaKOMHJiHCb, kbkb cb 9.iieKTpoMarnaTHUMB ^BaraTe- 
aeMB; ho Tenepb pa3CMOTpaMB ero bb KaaecTBl; HCTOUHHKa Toaa. 
^f.acTBie ero cirfc.nyromee. M u hmIwmb neno^BaatHua mhthhtb; 
Meib^y ero noaiocaMa HKopb, <ipe3B KOTopua o^aaito mu He uponyc- 
KaeMB Tenepi. tokh, ho kohu,u  oómotkh ototo aaopa coe^aiiaeMB 
cb ayBCTBHTejibHUMB raabBaHOMeTpoMB. IIpaBe^eMB HKopb bo Bpa- 
ipenie; KaKB citopo ohb CTaHeTB aojiapHo (t . e. ojihkmb kohęomb npo- 
thbb chBepHaro aojnoca Heiio^BHiKHaro MarHHTa, a ^pyraMB npoTHBB 
rojKHaro), to bb oómotkŁ Hi;opa aa^ypapycT ca tokb; ap a  aoBcp- 
TUBairia hh 00°, HKopb pa3MarHH'iaBaeTca; BCjrh^cTBie 9Toro onarb  
HH^ypapycTca tokb apoTaBonojiojKiiaro liaapaBaeriia (3aTeMHenie 
komhhtb a  ohhtb). l ip a  flajibHiiiiaeMB BpameHia nepio^aaecKia 
HaMarHBHCHia a  pasM arnauenia anopa HcnpepuBiio bububhiotb ue- 
peMtHHue TOKH.

9 th aepeMtHHue tokh moskho ouchb apocTo — lipa iiomoui,h 
caMOA^HCTByroataro KOMMyTHTopa— c^tjiaTb iioctohhhumh bo bhŁhi- 
Heft p in a ;  a He óy^y ocTauaBJiHBaTbca Ha ycTpoficTBt 9tobo kom- 
MyiaTopa; 3aMliay tohbko, hto sto totb ;kc caMua, KOTopua, Kor^a 
mu ynoTpeÓJiajia npaóopB bb KauecTBfe ^BaraTejia, no3BOJia:iB tokb 
otb BHfeninaro acTOHHHKa aponycKaTb ape3B iiiiopa to bb oahomb, 
to bb ApyroMB HanpaBJteHia.

£ o  CHXB aOpB MBI lipHHHMaJIH, HTO IlCIIO^BHIKHUe MaiHHTU, 
cyTb aocTOHHiibie MariiHTU, iiparoTonaeiiiiue hsb cthjih, KaKB bb 
Maniaii'6 IIlTcpcpa. IIo kb ycTpoacTBy 9toh ManiHHH mojkho npa- 
MliHHTb hiioh iipHiipaiiB, TOKB iia3. dunaMo-.-iJieKmpuuecidu npuwufliws, 
aecTb H3OÓp’fcTeHia KOToparo iipHHa^jieacaTB BepHepy CaMeHcy. 
B u yace 3HaeTe, hto aaeKTpoMarHHTU 3naaHTeabHO ca.ibHie, >i4 mb 
paBHOH BeJIHUHIIU CTa.IbHUe MarHHTU. IIpHMCMB, aro  BB MaiHHHi 
CB CHMeilCOBCKHMB HICOpeMB HeilÔ BHHCHblH 'laCTH COCTOHTB H3B 
aaeKTpoMarHHTa, t . e. hsb :itejrIJ3HUXB cepAciHHKOBB, 0ÓM0TaHHHXB 
apoBOJioKoio. ren ia iibnaa auc jib  CaMeaca coctohtb bb tomb, hto- 
6 u  tokh, HHAynHpyeMbie bb aitopił, aponycicaTi, a apesB oómotkj' 
ajieKTpoMariiHTOBb . BcjiiflCTBie 9Toro MainaHa fltficTByeTB cjrfc- 
jiyiomHMB oópasoMB: bb ace.i'lJ3HuxB cep^e'iHHKaxB Bcer^a HMfceTca
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CJiaÓHH OCTaTOUHHH Ma'l'HHTH3MT>; lipH BpameaiH HKOpa BT. HeMT> 
HaBOA»TCH toku, xoth cnana.ua h oneiib caaóne; sth  tokh upoxo- 
flHTb ’ipe31> OÓMOTKH 3JieKTpOMarBHTOBT> H yCHJIHBaiOTb HX'b Mai’- 
HHTH3MT.; BCJTfcflCTBie 3T0T0 BO BpaiU,ai01U;eMCH HKOpii HaBOAHTCH 
óójibinaa MarnHTHOCTb h Hii^ynapyioTCH ó o a ie  CHJibHHe tokh; npo- 
XOflfl no OÓMOTK'b SJieKTpO-MHTHHTa, OHH yCHJIHBaiOTb ero MarHH- 
TH.3MT.. TaKT. UpOflOJIIKaeTCH AiłJIO #0 T'hX'b HOP'B, nOKa HeUO^BHJK- 
HHH ’iaCTH He HaMHTHHTHTCH flO HaCHipeHia; TOr^a H HH^yKTHBHHe 
TOKH THK'h CHJIbHH, KaKT. TOJIBKO B03M0IKH0 lipH flaHHOfi BeJIHHHHlł 
MaillHHH. Bb 3TÓMB H COCTOHTb flHHaMO-9JieKTpH’ieCKiH npHHH,HHT.. 
Oht. upiiMliHaeTca h k i. flpyrHMi. ManiHiiaMT.; a^I.ci. Hanp. b h  bh- 
flHTe MaiiiHiiy, bt. KOTopofi Bparaaromaaca nacTb oópasoBana kojił- 
HOMb PpaMMa.

a  óbi xoTiJH> eipe noKasaTb BaMT>, khkhmt. oópa3OMT. h npn 
naKHX'B ycjioBiax'b ^tncTB ie ManiHHH chmo coóoro ycMHBaeTca. 
Jpia 3toh hŁjih a c^pjiaro bhmt. cjrfcflyromifi oiihtt.. T okt. stoh 
flHHano - ManiHHH nponycKaeTca cuepBa npesb oóopoTH ajierorpo- 
MarHHTOBT., h ycniiHBaeTT. hxt> MarnHTHOCTb, a 3aT'hM'b nponyc
KaeTca no BirlnuHefi h,’Ijhh, bt. KOTopyio mojkho bbccth Kaitoił-HH- 
óyAb npieMHHKT., Hanp. KajiHJiŁnyro aaMiionny. Tenepb mh óy^eMb 
ynoTpeÓJiHTb Toanno npe3BHnaHH0 caaÓHH tokt., ocjiaóaaa ero 
BBe^eHieMT. bt. nfcnn BOJiBTMeTpa, cocToanjaro H3T> MHoronHCJieH- 
hhxt» oóopoTOBi. npoBoaoKH óo-ubmoro conpoTHBJieHia; Tor^a h 
MarnHTHOCTb Heno^BHJKHbixT> n ac ien  oueHb caaóa, a noTOMy h iio- 
CTeueiiHoe caMoycnjieHie mhuihhh He HMieTT. MficTa. K or^a a 
npHBOJKy ManiHHy bt. fllincTBie, BojibTMeTpb iioitaaHBaeTb jinrnb 
2 volt. BBe;j,eMT. Tenepb bt. iyhiib KaaHJibHyro jiaMiionity: OHa 3acBii- 
THTb H BT. TO JKG BpeMH CTphJIKa BOJIbTMeTpa OTKJIOHHeTCH MHOrO 
aaabine 2 volt. OTcro^a bh3,ho, hto nona tokt. ne coBepmaeTT. no- 
aeaHaro ^tiicTBia, MarnHTH3MT. ManiHHH He ycnjiHBaeTca caMi. coóoro.

Ha npHMlipt CHMeneoBCKaro aiiopa mh  bh^Ł-hh, hto o^Ha h 
Ta ate ManiHiia MoateTT. cayacHTb h ^BHraTeaeMT. (ecjiH nponycKaTb 
ape3'b Hee nHlnnnin tokt.) ii reHepaTopoMb t . e. hctohhhkomt. Tona 
(ecaH ee BepTliTb npn iiomoiu;h BHtniHeu chjih). Bfltcb abIj ManiH- 
Hbl; OflHy H3b HHXb (d . rpaMMOBCKHMb KOJIbll,OMb) MH yjKe yilOTpeÓ- 
jihjih, ap y raa  cb aitopeMT. PeKiiepa-AjibTeHeKa; hocjtŁ^hhh npH Bpa- 
mcHin flaeTb tokt , bt. neMb Jierito yó^AHTbca hst. toto, hto ona 
3acB'J.’iHBaeTT> jiaMiionny (oiibitt,). Tenepb a c,a,fcJiaro caPayromee: 
tokt. re<j>HepoBCKon ManiHHH nponym y He npe3b jiaMiionKy, a 
npesb ^pyryro  AimaMO-ManiHHy; b h  bh^ htc, uto aicopn BTopon Ma-

cnana.ua


208 <Z>. Puwapufi.

mmiii HauHHaeTh BcprhTbea, uto CTaHeTb coBepmeHHO iiOHBTHMMb, 
eCJIH BCIIOMHHTb, HTO CHMCHCOBCKifi HKOpb MOHteTb CJiyjKHTb H flBH- 
raTeaeMb h reHepaTopoMb. MoatHO c^fiaaTb oópaTHbifi o n i r n :  a Bpa- 
ipaio BTopyio ManniHy h TOTaacb ace HaranaeTb uepTfiTbcn HKopb 
reonepoBCKoS ManiHHH. Cjififl. Kaat^aa H3b ;i,Byxb Mamniib MoatęTb 
nrpaTb poJib renepaTopa iijih ^BHiaTeaa. Ha otomb ocHOBbiBaeTca 
TaKb Has. npuwąunr, nepedauu paóomtfi. nycTb Bb OflHOMb MiłCTił ch- 
jioio Hanp. na^aiomeft bo^ bi npnBO^HTca bb flfificTBie renepaTopb; 
BblSBaHHblll TOKb IipOBO^HTCH 110 lipOBOJIOKUMb Bb ApyrOe M'J&CTO H 
sjęfccb npHBO^HTb bb ^'IiflcTBie ABHraTeab. pafioTOio, iipons-
BOAHMOIO Bb OflHOMb M'l>CT'Ii, MOHtHO BOCI10JIb30BaTbCH Bb flpyrOMb.

IIpaKTHHecKaa 4>a3HBa b b  cpeflH el nneojrfc
J4 . j^O CTO BU EBA  ’)•

IV . 3 a  £  a a  h n o  t e n i o  t i .

28) Upoerhpumb m m m j ^0“ mepMOMempa.
UpuGopm. TepMOMeTpb, Bopomta, mTaTHBb, CTaicaHb h sanacb 

CH&ra hjih Jib^a Bb JieaKHXb KycKaxb.

ipłir. 14. <pnr. 15.

O n u m .  Ha niTaTHBlł (<PHr. 14) yKpfinjiaioTb Bopomsy; Bb TOMb

>) IlpoAOJUKeHie. Cm. CTp. 154



ilpitKmwiecnaii (fiuiUKń. 209

ate niTaTHB'h aaKpiiuiaioTB h HonhrryeMMH TepMóMeTpb, onycTHBB 
ero peaepByapB BHyTpt bopohkh; pesepByapB of>Kjia£biBaiOTb ityc- 
khmh Taioiparo Jib£a (BO£a, oópa3yiouj,aticH otb Taśm a, CTeaaeTB 
bb lioACTaBJieHHMH CTaKaHb). MHHyTT>. ape3B 15 oTMhuaiOTB noKa- 
aanie TepMOMeTpa h tbkhmb oÓpaśOMB Haxo£aTB iionpaBiiy na „0”,

29) Upoaibpumb m ouny ^1 0  O71 mepMOMempa.
llpuóopm. TepMOiieTpb, itoafia cb bo£OK), rophaita h óapOMeTpB.
Onmmr,. Ha itoabpo uiTaTHBa (<i>hi\  15) ctheutb KOJiSy cb bo-

£010, iio£.jioh<hbb no£B Hee KycoKB a3ÓecTa hjih MeTajuiHaecKOH chT- 
kh (hjih ate iuiocKyro naiiiicy cb necitOMB). TepMOMerpB yKpiiuiaiOTB 
bb tomb ate rnTaTHBt TaitB, htoółi ero pesepByapB naxo£HJica BnyT- 
pH ItOJlÓH BB HtKOTOpOMB pa3CTOHIliH (2 GUI.) OTB nOBepXlIOCTH 
bo£ h . ToptiKOio no£orp'bBaioTB itojióy £0 KHirbiiia bo£H. Mh h jtb  
ape3B 15 nocjrh Toro, itaitB 3aKHUHTB BO£a, otcuhthbhiotb noKa- 
3anie TepMOMeTpa. HcTHiinyio TeMnepaTypy itnirhiiia naxo£HTB H3B 
TafijiapB uo £aBJieHiio aTMOC<r>epbi bb £aHiibiu mo-
MeHTB (£jih nero bo BpeMH onBiTa OTCuHTbiBaioTB óa- +/oo 
pOMeTpB).

Biiaa o 61; nonpaBKH TepMOMeTpa, mojkho npa- 
bhjibho outHHBaTB ero noi<a3aHia. HyCTb BB TaiO- 
1Ę0MB JIL£'Ii pTyTHHH CTOJlÓHItB OCTaHaBJIHBaeTCH 
npoTHBB £'ŁaeHiH a  ($nr. 16), a bb napaxB itHuaiu,eH ł 
bo£h —npoTHBB £ijieHia Z>; tskb khkb nepBoe £l;.ie- 
Hie eooTBliTCTByeTB TeMnepaTypił 0°, a BTopoe tcm- 
nepaT ypt, onpe£'hjiaeMOH iio TaóaanaMB, nanp. 7i°,

<I>Br. 16.
to mh 3iiaeMB, bto Meat£y othmh £liJiciiifiMn noM'h- 
ipaeTca n  rpa£yeoBB, a noTOMy Jieriso MOateMB nau- 
th TepMOMeTpHuecitoe snaueiiic o£Horo £l;jienia, HMeuno n/(«—6). 
E cjih TencpB mm c£'fcjiaeMB oTcaeTB c, to ohb oniHÓoueHB no £ByMB 
npHBHHaMB. Bo 1-xb nyjieBoe £'haenie TepMOMeTpa ne coBiia£aeTB 
cb 0° h noTOMy hsb c na£O BMuecTb a £luieHifi; thkhmb oópasoMB 
HCKOMaa TCMiiepaTypa oape£’bJiaeTca c—a £’hjieniaMH nam ero Tep
MOMeTpa. Bo 2-xb icaac£oe £fjaenie TepMOMeTpa cooTBl>TCTBjreTB 
He O£HOMy rpa£ycy , a n/(a—b) rpa£ycaMB; Ha »to bhcjio h Ha£o 
HOMHOatHTb HOIIIB HClipaBJieHHMii OTCieTB. TaKHMB OÓpa3OMB HCKO
Maa TeMiiepaTypa óy£eTB

t= n
b—a

30) OnpedibMimb mewnepamypy Kunibnia, danuou MudKOcmu.
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(jrnr. 17.

llpztóopm. ripoÓHpica okojio 25 mm. Bb niaMeTpfc, aaitpHBae- 
Maa npoÓKOio cb flByMH OTBepCTiaMH; TepMOMeTpb; CTaitaHb; nraa- 
THBt; ropiuiita h óapoMeTpb.

Onwmn. HajiHBaiOTb Bb npoÓHpiiy A  (n>nr. 17) okojio 15 Kyóini. 
ĘeHTHM. HCnbITyeMOH 5KH3KOCTH, Bb KOTOpyiO (3JIH HenpepHBHOCTH 

HHnlmia) BCbiriaioTb Heóojibinie KycouKH cTeKjia hjih 
KOMOHKH CTaHiOJIB. npoÓHpiiy 3aKpHBaiOTb IipoÓKOIO 
Cb AByMH OTBepCTiaMH; Bb 03H0 H3b HHXb BB03aTb 
TepMOMeTpb t TaKb, hto6h  ero pcsepByapb naxo,a,HJi- 
ca HeMHoro Bbiine ypoBHa h;h3K0CTh; Bb npyroe ot- 
sepeTie BCTaBjiaioTb coniyTyio no3b npaMHMb yr- 
jioiib cTeKJiaiiyio TpyfiKy c. IlpoCapuy norpyiicaiOTb 
Bb CTaKaHb Cb B030I0 HJIH JlbHHHHMb MaCJIOMb, KO- 
ToptiH iiocTeneHiio HarpiBaioTb 30 itnirliHia hciiij- 
TyeMOH jkh3kocth. K orna HcnbrryeMaa ikh3koctb sa- 
KiiiiHTb ii napb HaaiieTb bhkoahtb napym y apeab 
TpyÓKy c, OTC*iHTi.iBaiOTb HoiiasaHie TepMOMCTpa h 
BŁicoTy óapoMeTpa.

IIpuM w iam e. Jlem o BOCiuiaMCHaioiiuacH hsh,ii,i«o-
CTH Ha,no noM'hiu,aTb TaKb, utoóh napb nxb óujib Bb 3iiauH'rejib- 

HOMb pa3CTOHHiH OTb OTHH.
31) O npednM inn meMn&pamypy njiaejiemH d a u w iw

<I>nr. 18 .

3paU H H M b.

nrnjia .
HpuGopw,. TepMOMeTpb, CTeKJiaiiHH tohkoctŁh- 

hhh CTaKaHb; TOHKOCThHiiaa CTCKJiHHaa KaiiHJiJiapHaa 
TpyóouKa (okojio 1 mm. nnyrpeH iiaro niaMeTpa); atejiiis- 
hhh niTaTHBb; neeouHaa BaHiia h roplunsa.

Oimros. Bb uonxonameMb coeynii paciuiaBJiaioTb 
hcmhopo napa®HHa, Bocita hjih n py ro ro  jieritomaBKą- 
ro  BeipecTBa h nanoJinaioTb HMb uaeTb KaiiHJiJiapHOH 
TpyOouKH noepencTBOMb BcacuBaiiia: saTtMb Koneąb 
9T0H TpyóoHKH .sanaHBaioTb na rasoBofl roplijnrk. Ta- 
KHMb ofipasoMb npnroTOBJieHHyio TpyóoiKy npnBH3H- 
BaioTb Kb TepMOMeTpy. BHoeaTb TepMOMe-rpb cb Tpy- 
óoukoio Bb y3Kifi cTauaHb, HanojiHeHHUH 1103,010, koto- 
pUM CTaBHTb Bb IlCCOUByiO BHHHy, H IIOflOPpłBaiOTb 110- 
cji^nmoio ropliJiKOio. K orna Bona (KOTopyio iioctohhho 
uepeMfjinHBaioTb) n arp teT ca  30 TeMiiepaTypu HJiaBJie- 
nia HCHHTyeMaro BeipecTBa, nocji'I»3Hee 3'luiaeTca npo- 

E cjih saTliMb cTaneMb Bamiy 11 HcnuTycMoe BeipecTBO
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nocTeiieHHO oxjiaa<flaTb, to b’b hhbścthhS momchtb nocjrfeSHee 
OTBep^BaeTi. h 3t.jiaeTCH aeapoBpaHHbiMB. OTurtaaioTB TeMiiepa- 
Typy khkb bb MOMeHTB ripoacnenia TpyÓOHKH cb acnuTyeMbiMB Be- 
m,ecTBOM'b (iipa HarplłBaHiH), thkb h bb momchtb ea noMyTHiHiH 
(npa oxaa;K3enia); cpe^Hee h3b otmxb 3ByxB otcmctobb h ahctb 
acKOMyio TeuuepaTypy naaBJieHia.

32) Onpadnjiumb auduMiau mepMWiecmu KOdfofiniijiewna oówma 
603<)yxa.

fIpu6o-pM. CTeaaaHaa aujiaiiApauecKaa TpyfionKa A  (<tar. 19) 
bb 1 mm. fliaMCTpa a  bb 25 cm. ^Jiaubi, aaiiamiiiaH cb o,a,Horo koh- 

B  n,eiiTHMeTpoBB 30 ^ jihhu h 3 cm. bbna; CTeKJIHHblH H.HJ1HII3PB 
3iaMeTp’fe, aaKpMTHa cb 
<>ÓOHXB KOHIJ.OBB lipOÓliaMH 
m  a  n; nrraTHBB, Tcpuo- 
iieTpB, aapnyjib, TpaacBep • 
cajibHbia MacaiTaÓB a 3a- 
nacB xojio3,hoh a  Kaiiamea 
B03H.

O n W M Z . H 3M 'bpH IO T B

A JiH H y (7 0  T p y ó o H K H  A  a  
BBO1IHTB BB H C e CTOJlÓHKB

(Jutr. 19.

PrryTH flJIHHOIO bb 10 mm. (HarpfeBaioTB 
TpyÓouity a, onycTHBB OTb-pbiTbiii ea kohchb bb cocy^B co pTyTbro, 
Abiotb ea  oxjia3HTbCH, npaaeMB BHyTpb Tpyóomta boh^ ctb cto.i - 
ÓHKB pTyTH); SHTllMB TpyÓOHlty nOflHHMaiOTB, 0 CTOJlÓHKB pTyTH — 
upa fla.ibHiftmeMB oxjiaat3CHia—iipoABaneTCH BiiyTpt. TpyóoHKH; bb 
nocjitAHefi irojiyauTca ctojiób BO33yxa, OT^luieHHbia otb BHliniHaro 
npocTpancTBa pTyTiioio apoóitoio. HaMipaioTB .uiaiiy (Z) pT yraaro  
CTOJlÓHKa H IIOMijipaiOTB TpyÓOBKy A  BB H,HJIHH3pB B, upoco- 
BHBaa ee npesB OTBepcrie bb apoóicli wi; bb jipyroe a;e OTBepcTie 
3Toii npoóita bcthbjihiotb TepMOMeTpB t. Bb OTBepcTie jipyrofi npoó- 
KH n BCTHIUIHIOTB ICOpOTKia CTeKJIHHblH TpyÓKH 3.JIH IlpHBOflH II OTBO- 
3a BO3,bi hjih napa; 03.na H3B hhxb cb aayayKOMB a  3aataMOMB. 
yKptiijiaioTB apaóopB bb ropaaoHTajibHOMB nojioateiiia bb niTaTHBii, 
a  HanojiHHioTB u,ajiHH3pb B  x0.103.H010 B03010. K or^a ycTanoBHTca 
TeMiiepaTypa bb apaóopfc, ee OTCnaraBaioTB 110 TepnoMCTpy a  im ili- 
piTtoTB—npa noMoma papityjm a  Macnrraóa (333. 7)—pa3CTOHHie na- 
pyiKiiaro (apasaro ) itonua pTyTiiaro CTbjióaita otb CBoóo3Haro (apa- 
Baro) itoupa Tpyóouita A. B ^naraa TpyÓouity A bb ii,hjihh3pb  77 bjihbh- 
ABaraa, ycTaaaBJiHBaiOTb ee Bcei'3a thkb, htoóh uapyiKawa KOHeu,B 
pTyTHaro CTOJlÓHKa óhjib HapaBuli cb HapyiKHOio noBepxHOCTbio
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npoÓKH m  (Tor,Ęa B03;iyxB bb Tpyóonicfe BCio^y 6y.neTB HarpfeTB x-> 
o^,Hofi TeMiiepaTypu). E can  >ipe3B «i HasoBeMb pa3CToanie Meat^y 
npaBUMH KOHąaMH p ry m o n  npoÓKH h TpyóonKH, to L —l —ai 6y,a,eTB 
fl.iHHa CToaóa B03^,yxa bb Tpyóomrfe A  npn ^ hhhoh TeMiiepaTypfe t,. 
BanfeiiHioTB Teriept xoao;i,Hyio noay bb nnaHHapfe 11 iiaponB khiih- 
ipefi b o ju  h Bbi5KHji,ai0TB, Kor^a TewnepaTypa npHÓopa c^feaaeTCii 
nocTOHHHOro. OintTb otchhtubhiotb TennepaTy[ty ts no TepMOMerpy 
H H3M'fepHI0TB pa3CT0HHie fl2 MeJKfly npaBUMH KOIipaMB pTyTHOH upoÓ- 
KH H TpyÓOHKH J ;  II0HHTH0, HTO L - l - O ^  Óy^eTB ^HHIIOIO TOTO JKC 
CTOJióa B03^,yxa npn TeMneparypfe Z2. ^onycK aa, >ito npn 3thxb He- 
3HanHTejibHHXT> H3M'l’>HeniHX’Ł TeMiiepaTypu cmkoctł eTCKaaHofi Tpy- 
ÓOUKH A  He H3M'IlHaeTCH, MU MOJKeMB CKa3HTB, HTO L  — l  — (li H L  — l —di 
cayasaTB nfepanH fljia oóbcmobb Harnero B03^yxa npn TeMiiepaTypfe 
ti h Za; cafe#. a2—<ij eci’b Mfepa pacninpeHia Hainero B03^;yxa npn 
Harp’feBaiiiH na t2 — t, rpa^ycoBB. G rem ia  naxoAHMb, hto npn na 
rpfeBaHin na oahhb rp a ^ y c i  e^nHiipa oÓBeMa B03,a,yxa paciiiiipaeTca 
na (aa —c i,) /( i—Z—a,)(Z2 —Z,). 9Ta ^poób h HasuBaeTca TcpMHue- 
CKHMB K03®$HU,ieHT0MB OÓBCMa B03^yxa.

33) OnpedrbMimh menjioeMKOcmb dawncno mtbMi.
UpuSopw,. KanopHMeT])'!, (aaTyiiHufi hjih jkccthiioh cocy^B 

eMKOCThlO BB 1/2 JIHTpa); TepMOMeTpB; Bfecu H pa3H0BfeCKH.
Omamu. R’b cocy^B HaaiiBaiOTB BO^y (^.o 2/3); HCiiUTyenoe Tfe.no 

(BB BHA'fe MeJIKHXB KyCKOBB, liaiip. TBOS^H HJIH flpofib) IIOMfeipaiOTB BB 
npoÓnpKy; nocjife ■i.hioio na 1/4 naca norpyataioTB bb imnamyio Bo,n,y, 
TennepaTypy KOTOpofi onpe^feaniOTB TepMOMeTpoMB; 3HTfeMB upo- 
ónpity BUHHMaiOTB H3B bo^ u  h co.aepatHMoe óucTpo nepecunaiOTB 
BB KajIOpHMeTpB; IiepeMfeUIHBB TepMOMeTpoMB BO,a,y BB KaaopHMeTpfe, 
Ha^Jiio^aiOTB npoHcxoAHin;ee npii otomb noBunienie Tennepairypu.

HaaoBeMB /)/, TCiiaoeMKOCTB KaaopHMeTpa, M2— TenaoeMKocTb 
^aHHaro Tfeaa; Z, TennepaTypy KaaopHMeTpa a,o Hanaaa oriuTa, t2 — 
ero TeMnepaTypy bb bonufe oiibith h 0 TennepaTypy Tfeaa b i> Ha- 
naafe onuTa. Bb Teuenic oiiuth Tfeao TcpaeTB bb KaaopHMeTpB 
JI/2(0 —Z2) rpaMMOKaaopiH Tenaa, a KaaopHMeTpB noaynaeTB H3B 
Tfeaa 4/i (/2 —Z,) rpaMMOKaaopiH; cafe#.

M (0 —Z2) =  il/,(Z2 —Z,);

TaitB itaKB Mi flano, a Z,, Z2 h G oiipe^feamoTca H3b oiiuth, to noat- 
110 BUHHCJIHTB H M-,.

Ecan xothmb shhtł y^feaBnyro TenaoTy c, to ^ octhtohiio 
n p e^u ay ip aro  o n u ra , ho na^o eipe 3hhtł n accy  Tfeaa w2; Top.ua

Top.ua


M2 — cm2 a  bbb npeflH^ynj,aro ypaBHeHia, KOTopoe Teuepb otfpa- 
maeTca bb

cwj(6 —Q  — t,),

MOJKHO BMHHCJIHTb C BO OCTajIBHHMB H3BtCTHLlMB BejIHMHHaMB.
TeiMoeMitocTB KajiopBMeTpa onpe^taaeT ca thkb: Ha3OBeMB c, 

yA^abayio TenaoTy BeipecTBa, H3B KOToparo CAfeaaHB cocyAB, w ,— 
ero  Maccy, m—Maccy boabi, HaaaToa bb cocyAB; tofah J/, —-e,m, + m.

JJjisi oupe^taeH ia yA^JiBHoa TenaoTH BeipecTBa eocy^a A’k- 
aaeTea BHraeonHcaHiiufi oiimtb cb tIijiomb tofo ace eaMaro Beipe- 
ctbh, khkb a  KaaopaMeTpB; TOFAa lipe^BiAymaa <topMyaa ofipa- 
maeTca bb

t-i) = •  (cwi, — <,);

OTCiOAa, onpeAianBB m, mt h m2 lipa iiomoihh BtcoBB, t, tt a  t,— 
TepMOMeTpOMB, MOHtHO BHHHCJIHTb a.

34) OnpednMtmb meiuiomy mamiń jibda.
ILpu6opvi. KaaopaMeTpB (cocyAB a3Bl>CTH0fi TeuaoeMKOCTa), 

TepMOMeTp-b, sanacB Tenaoa boabi (okojio 70° U,.) a aacTaFO JiB^a 
BB He60JIBlBHXB KycnaxB.

Onwmn. Bb KaaopaMeTpB aaaaBaioTB TeiiaoS boabi (oicoao 
500 gr.); TenjioeMKOCTb stofo KaaopaMeTpa Ha3OBeMB Af,; otm*- 
aaiOTB ero TeMnepaTypy (<,), 3Ht4 mb bb KaaopaMeTpB ópoeaioTB 
Meaitie Kyciia abAa (npeABapaTeaBHO oÓTepeBB axB nponycKHoio óy- 
Maroio), Maccy KOToparo o6o3Ha>iaMB m2 (okojio 200 gr.). IlepeM t- 
maBaa BOAy bb KaaopaMeTpB, bbijkhahiotb, noaa Beca aeAB He pac- 
TaeTB, a  Tor^a OTMtuaioTB TeMnepaTypy (<2) KaaopaMeTpa. Bb 
0'fomb ohbitI; KajiopaMeTpB TepaeTB TenaoTy £,). OAna aacTB
9Toa renaoTBi TpaTHTca Ha to, htoÓbi aeflB iiepeBecTH bb BOAy 
toh ace TeMnepaTypbi; 3Ta uacTb — m,L, L Tenaora TaaHiu abAa; 
flpyraa uacTb TenaoTH KaaopaMeTpa hactb Ha liarpiBaHia otb 0° 
Ao t° toh boabi, KOTopaa noay iiaaacb otb pacTauBiuaro abAa; ł>to 
TeuaoTa =  m2t2. CaiiA- mbi mojkcmb HauacaTB:

m2L + m 2t2 —  M t(ti —t.2).

35) OnpedtbMi/mb meiuiomy ucnapemM eodvi.
Hpu6opvi. K oaóa cb KopoTitoio meaKOio (okojio oahofo a a rp a  

BMtCTBMOCTB), SHKpHITaH npOÓKOIO, ’ipC3B KOTOpjK) IipOXOAHTB 
ll-of)pa3HaH Tpyóna; KaaopaMeTpB, TepMOMeTpB, óapoaeTpB, niTa- 
thbb a  ro p ian a .

IIpaKmimecHati (fiuauKa. 213
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<j>HT. 20.

Onwmt. Koaóy A  (®ar. 20) cb boaoio yKpfcnaaiOTB bb nura 
thb1> h HarpiłBaroTB #0 KHiriiHia bo^ m; TeMnepaTypy OTa^aaio- 

m;Hxca napoBB oupeAfeaaiOTB no bucotŁ 
óapoM eipa bb ^aimbiii momchtb. K or^a 
Iiapbl HaCTOHbKO CHJIBHO Óy^yTB BBLYOAHTb 
H3B TpyÓKH H COrptiOTB ee TaKB, HTO 
OHa CTaHeTB cyxoio, kohcęb TpyÓKH onyc- 
itaioTB bb Bo^y KaaopHMeTpa D, MaccaKO- 
Toparo bmIjCtIi cb bo^ oio onpes^aeH a 3a- 
pairŁe. IlepeMiłniHBaiOTB Bo^y KaaopHMeT
pa TepMOMeTpOMB H HaÓaiOflaiOTB TeMne
paTypy es. K or^a ona noflHHMeTca rpa- 
AycoBB Ha 20, óbicTpo yaaaaiOTB Kaaopn- 
MeTpB h 3anHCBiBaiOTB TeMnepaTypy bo^ i i  
BB 3TOTB MOMCHTB. BoBiiinHBaiOTB BTO-

pHTHO KaJIOpHMeTpB; paSHOCTB MaCCB ero BB 0THXB £ByXB B3BliniH- 
BaHiaxB saeTB Maccy ocfeBinaro bb hcmb uapa.

E cjih HasoBeMB TeiiaoeMKOCTB KaaopHMeTpa, L — T enao iy  
Hcnapeiiia bo^ h , m — Maccy ociłBiuaro bb  K a a o p H M e T p t  n a p a ,  f j—  
n a a a a b H y r o  a  t, —  0 K 0 H 'ia T e a b H y ro  T e M n e p a T y p y  K a a o p H M e T p a , 6 —  
TeMnepaTypy KHniłHia boah, to mojkcmb nanHcaTb:

—t2) —  —

OTCHwa BhiHHcaaeMB L , thkb kskb bc$  ocTaabHbia BeanaHiiu H3B'ii- 
CTHH.

V . 3  a  a a  a  h n o  m a  r  h h t h 3 m y.

36) BiauModrbucmain m a m u m n iM  noMocoaz.
Ilpudopw. CHabHbiH MarHHTB; ,a;Bi BasaabHbia CTaabHŁia ciih- 

n,Bt; ÓyMaatHoe CTpeMaaito, noABiraeHHoe npn iiomouj,h meaKOBHHKH 
Ha AepeBHHHOMB HITaTHBll.

Owbimó. O^HHMB KOHĘOMB MHTHHTa HHTHpHIOTB BH3HHbHyK) 
cnHH,y, npoBOAa (bb o^ homb HanpaBaeHiH) no Hen mhthhtomb irh- 
CKoabKO pa3B. IIorpysHBB shtIimb cnnny bb aceatSHHa oiihhkh, 
yól»K,naeMCH, mto OHa HaMarHHaeHa. H.sb HaMarHHaeHHOH cnHu,bt 
ycTpaHBaroTB ropH30HTaabHyio MamHTHyio CTptaKy; ahh btoto Bepx- 
n i f l  K0Hen,B HeKpyaeHoft meaKOBHHKH npHBH3biBaioTB kb xepeBaHHOH
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nepeK.iiiUHHh nrraTHBa, a kb HHataeMy Koimy liprapkiuiaioTB He- 
fSojibinoii n y co n en t np o ó ra , 'ipe3B KOTopyro upoTbinaiOTB ciiHu,y h 
npofltBaioTB ee ao ceperaHH. T aran  CTpkjina iipiiHHMaeiB biiojihIi 
oiipe^kaeuiioe nojioateme paBHOBkcia, HaupaBjiaacb cb ciiBepa Ha 
lori.; KOHepa. CTptjiKH, o(5paiu,eHHbifi kb chBepy (en „ckBepHufi 110- 
JHOCb”), OTMbuaiOTB UepHHJiaMH.

TaiCHMB IRC o6pa3OMB npHrOTOBJIHIOTB ManiHTB H H3B BTOpofl 
CHHUbl.

O^Hy H3B ciihu,b no^BhniHBaiOTB, a Apyryro óepyiB  bb p y ra . 
Ilpuójrairaa i>b oraoMy icoupy HOABhineHuaro MarHHTa totb hjih 
Apyrofl KOHeu,B BToporo MarHHTa, H3cakxoBaTb nania B3aHM0,a,iłH- 
CTBia nponexoAaTB Meayiy o^ hohmchhhmh h Meac^y pa3H0HMeHHHMH 
MarriHTHHMH nojiiocaMH.

/(.ni oiipeAhaeHia nanoBB ;j,ariHbiii MarHHTHbiii nojnocB (ciłBep- 
Hhiił hhh roaiHbifi) califlyeTb ero npHÓJiH3HTb kb chBepnoMy noaioey 
CTpfcjinH; ec.iH nocatAHifi Sy^eTB OTTajinHBaTŁca, to ncnHTyeMHfi 
iiojiiocb ckBepiibifi.

HaeahAOBaTb hojęoóhhmb ace oópaaoMB nanie iiojiioch nojiy- 
aaioTca Ha iconpaxB ciihu;h , r^ k  HaTHpame ckBepiibiMB noaiocoMB 
aaranajiocb  h iw Ii oho onaHHHBajiocb.

IIo^oÓHbiMB ace oópa3OMB ySk^HTbca, >ito, pa3JiaMbiBaa HaMar- 
HHaeHHyio cnnuy, Ha BHOBb o6pa:iyioiHHxea KOiipaxB noayaaeMB 
iipoTHBonoaoatHwe iiojiioch h npn tomb Tanie, <rro bb lcaacflOMB nyc- 
K’fe CnHU,H HMklOTCH CijBepHHH H lOatHHH nOJIIOCbl.

37) OnpednMimb poacmoimie MejKÓy noMocaMu jm uw m a.
Hpu6opvi. MarHHTB; jhictb SyMarn; Heóojibinaa MarHHTHaa 

CTpkana, -Bpamaioipaaca Ha BepTHicaabHOH och; HkcicojiBno óojib- 
iiihxb óy.aaBOKB; napaHflaniB; .raHeflica; TpaHCBepcajibHbiH MaciiiTaÓB 
h ĘHpnyab.

Obmwis. Ha jihctŁ óyMarn njia^yiB  MarHHTB TaitB, htoóh ero 
ocb aeacaaa bb hjiockocth MarHHTHaro MepHAiaHa h cisBepHHH ero 
noarocB óbi.iB óbi oópaiyeHB Ha ckBepB. B6jih3h 3Toro nojiroca no 
raicyio-JiHÓo ciopoH y otb MarHHTa noMinpaiOTb MajieHBnyio MarHHT- 
Hyio CTpfeaKy; ohh HanpaBHTca thkb, kto BepTHitaaBHaa hjiockoctb, 
npoBe^eHHaa ape3B ea hojiiocbi, iipofi^eTB ape3B ckBepHHH no- 
jiiocb MarHHTa. HanpaBJienie arofi naocicocTH OTMkaaiOTB Ha óyMark, 
BTHKaa BepTHnajibiio óyjiaisnH ichkb pa3B npoTHBB kohęobb c ip k a 
m i, h 3aThMB ape3B OTMkaeHHHa óyaaBKaMH tohkh iipoBo^aTB na- 
paHaamoMB upaMyio ram io. To ace noBTopaiOTB, nepeHeca CTpkany 
na Apyryio CTopony MarHHTa; nepeckaeiiie »thxb iipaMHXB aacTB
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TO’lIty, Hax')> KOTOpOIO HaXOAHTCH CfcBepHHH HOJIIOCb MaTHHTa. llo - 
AOÓhumb ate o6pa3OMB Ha Ó y iia rt HaxoAHTB ToiKy, hhab KOTopoio 
noMfcmaeTCH roatHH# noarocb MarHHTa. PascTosreie Meat^y sthmh 
tohkhmh h 6yjteTrh hckombimb pascTOHHieMb Meat^y nojirocaMH a^h- 
Haro MarHHTa. l ip a  noMoipn HHpKy.ua m MacinTaÓa HSMtpaiOTB 3to 
paseTOHHie (cm. sagany 7).

38) H3Gjin>doeamv nejieni& m w / m o t i  uudyitn iu .
Upuóopw. CHJibHtjg MarHHTB, ópycoKb MarKaro aje.ijiaa h ro-

pH3OHTaiBHaH MarHHTliaH CTpliJIKa.
Onwnc. Bb ropn3OHTajibHO0 imockocth na oahomb ypoBHi

Cb MarHHTHOIO CTpJl.IKOTO ns (<l>Hr. 21), HaKpblTOfi CTeKUHHHMB CTH-
itaHOMB, pacnojiaraioTB ate- 
jiiiSHUfi ópycoKB A  TaKB, 
HTOÓH OA0H'b ero KOHeUB 
óbuiB ne^aJieKo OTb iiojiki- 
ca CTptaKH; kb .upyrOMy 
KOHny atealiaa ripHÓrnaca- 
IOTB HOflIOCB MarHHTa NS;

Tor^a 5Kejrh3O npHTarHBaeTB o h  OTTajiKHBaeTb iiojiiocb. TlepeMfc- 
hhiotb hojiiocb MarHHTa h oiihtb OTMiiaroTB flfeficTBie acejilisa Ha 

CTpiaKy. H3b hoaoóhuxb oiibitobb 
SaKJIMJHHIOTB, HTO BCatACTBie MaTHHT- 
Haro HaBe^eHia bb M teniai na kohh4, 
y^aaeHHOMB otb HaBOAsmaro noaio- 
ca, paaBHBaeTCH nomocB oAHOHMeH- 
HŁIH CB IIOCJTbAHHMB.

IIOMtmaiOTB HaHtKOTOpOMB pa3- 
CTOflHiH OTB nojlfoea CTpliJlKHM.S (<tHr. 
22) npoTHBOnoaoatHhiH hojiiocb Mar
HHTa N S; KorAa G ip iu ra  npHAeTB

bb paBHOBtcie, nOMfamaiOTB ateatsHbin ópyeoKB A ,  KaitB iioicasaHO 
Ha HepTeJKl>; ate.ifuo OTTajutHBaeTB otb ceóa c rp iu iiy ; cjitAOBaTeab- 
HO Bb ó.;[HSKa0TnHXB KB HaBOAameMy nom ocy ’iacTHXB atejrhaa pa3- 
BHBaeTCH npoTHBonoJioatHHH eMy hojiiocb.

(Upo^OJiaceHie cati^yeTb).

HHpKy.ua

