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NPEAMCNOBHE ar

B npuerynaeTe ¥ mayueHEN® NTOCTEIREY TEM KVPCca PRAHKH OCHOR-
HOH MIKOJR.

B 9 wnacce maM TPEACTOMT He TOARKO TOJIYYHTH HORKIE GHAHM,
HO DACHINPNTS M YTAYEUTE VEE AMeNIHecs,

Hanpumep, econ B 7 KJACCE BRI HGVYATH DARHOMEDHOE NBRMMKEHHS,
o B § Hnacce mepefinéTe K PACCMOTPEHNED ITRHMEAHHA HEPARHOMEPHOTD,
MOHAKOMHMTEChH ¢ TAKOH BAMHON dHaAveckoli peTHanHEOl, KAK YCeKO-
PEHHE, VIHAETE, UTO ARTAETCA NPHYHHEON ero BOJHEKHOBEHHA, Nofima-
Te, MOYEMY B OJHHX CAVIASX TR0 ARMAKETCS NpAMoTHHefiHO, A 8 ApY-
THX — KPHBOJHHEHHO, H MHOIO®, MHOTOR IRVIoe,

JHAHHA 0 MAHWTHOM TOAe, MOAVUeHHLEIE BAMH B 8 waacee, SymayT
TOME3HE] MPH DACCMOTDEHHE B 9 KIAcce TARWX BAMKHEIX ABNEHMI,
K&K BOIHHEHOBEHHE ATEETDOMAFHHTHODO MOAA M HATVHeHMNe SMeKTDO-
MAMHMTHRIX BOJIH.

[Mpx mayuennn roans «Crpoesue B sposwonus Beenennodts aur vie-
ANTECh B TOM, 9T0 JAKO0HE QHIUKY NDHMEHNME W B ACTDOHOMMIE,

Naa yuamuxes, ETepecyomuxes duauroii, 8 yuefnue noMemen

MOTEDHLL, OTMCHEHHEE OHAKOM -'j\F-



JRHAEHHE
BOARYWHOM Wapa

B oRpysamines HAc MHPe BOE BAXOZHTER B
HoenpepLbaoM gepsxenni. [Toa somsExonues 8 ob-
MM eMEICAE STOrO CAOBA NOAPASYMeRaInT Toisie
HOMENeHNHE, Opoucxogamme s npupoge. Hanbo-
J0E NPOCTEIM BHIOM OFHIKCHAEA HRBTASTCH Mex4a-
HUYSCroe dauncenue,

Ha wypca dmsnxs 7 EJACCa BBl 3HAETE, WTO
MEXAHUNECKUN FEUWeHUEM Mead Habisaemes
HIMEHEHUE €20 MNOAOMEHUA 8 NPOCMpPIHCImeE
OMHOCUMEAbHD Jpyeux mea, npoucxodrujee ¢
MELERUEM BPEMEHIL,

Ipn pemeHAR PaaIHMHBX HAYVHHERX 1 TPAKTH"
YRCHHX 38184, CEBA3AHHMY ¢ MEXAHHYECKHM XBH-
HEHHEM TEN, HYXHO YMEeTh ONHMChIBATE 3T0 JABH-
WEHHE, T. €. ONPEAENATL TPASKTOPHED, CKODOCTD,
NpOHIEHHBA T¥TE, IOT0KEHHE TEAA H HEKOTOPIE
JPYTHE XEDAKTEPHCTHEH ABHMKeHHA II8 Nmndoro
MOMEHTS BDEMEIH,

Hanpumep, sanyekas NeTATENLHEI AMITAPAT ¢
deMan HE ADYIVI MNAHeTY, VYEHBIE J0JHHE
NMPENEAPHTEARHD DACCUHTATS, TAS HAXOMHTCH T8
NAAHETA OTHOCHTETRRO 36MIH B MOMEHT NOCATER
HA He® anmmapaTa. A 108 ATOTO HEOGXOIHMO BRI
SCHATE, KAK MEAHETCA C TEUEHHEM EDEMBHI HA-
E'.I'F-.B'E."T-E'H M H MOIIVITER CHOPDOTH B'TIJﬁ ITTAHETED
W T Rakoll TPAERTOPHN OHA JRMNETON.

Ha kypesa MATEMATHRA BRl 3HASTE, UTO DOI0ONE-
HHEE TOURH MOMIHD GAIJATE ¢ IOMOITERN KOO DA HAT
HON OpAMoil HIN OpAMOYTOIEHOH CHOTEMAL HOOD-
muEAT (prc. 1). Ho xax 3a1aTe DOIT0MEEHNE ToIa,
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Pec, 1. TTomestesom
TORKHN MOELD ALSATL
C IO DOILKr KD
nwaTHGl opancd amn
TPAMOyTOARHO
CHCTRMLL KOOPIWHAT

AMeniere paaMepsl? Begh KamJad TOYRA 3TOTD
Tena GyVEer HMeTh cBOK CcoDCTBEHHYID KOODIH-
HATY.

[Ip onucaEMy JBIMGKEHHSA Teld, HMEIero
PAsSMEpRl, BOSHHKEAKT M Apyrue sonpocsl. Hanpu-
Mep, 4TO cHeiyeT DOHAMATE 0 CROPOCTHIO0 TEIA,
ecAH OHO, NepeMeladck B NPpOCTRAHCTEE, OXHO-
BPEMEHHO BpAIIAaeTcA BOEpYT colcraeHHOH ocH?
Beas crODOCTE PASHEIY TOYer aToro Teqa Ovaoer
pPadIHMYHA KAK 00 MOIYAK, TAK B 00 Hanopasge-
ruw. Hanpusep, npy eyTodsoM spamesun Sem-
AW THAMETDATRRO MPOTHROTONOMKHLE €8 TOUKH
ORMMYTCH B NDOTHBOODOMOMHLIY HANDABRTEHHAX,
NMPHYEM "HéM DIHEEe K OCW DECOOTOMEHE TOUHS,
TeM MeHbLIIE &é CKOPOCTE.

Karnm me ofpasoM MOMHO 33J8TE KOODIHMHA-
TV, CKOPOCTL H APYTHE XADAKTePHCTHEH IBHIKE-
HHA Tena, Hmemmeroe pasmepu? Oxasuleaetcd,
BO MEOIHMX CAVUAAX AMECTO OBMMKEHHA DEANLHO-
't TEIa MORIHO 'P-B.EE:HE']’FHBEI.‘I"I’:. JSABHAEHEE TAEK
HASHBACMOH MOMePUAIbHOl MOYKE, M. e, Hoy-
KL, iR damu el MOCCD SO0 TeAE.,

Mnsm MaTepralbaol TOYKH MOMHEO OIHOSHAYHO
ONpefeiHTE HOOPAMHATY, CHOPOCTE W APYVIHEe
(pHAMYECKHe BeIMYHHLL, TAK K&K OHA He HMEeeT
PASMEDPOR M HE MOMHET BPALATHECH BOKpYr cobor-
BEHHOH 00H.,

MaTepHAILHBIX TOYEK HET B npRpoge. Marepn-
AJLHAR TOYKA — 23T0 DOHATHE, HCOOILIOBAHHE
KOTOpOrD YOPOLIAST PeIIeHHe MHOIHX 3a1a9 o
OpH 3TOM NO3BOAART [NOJAYYHTE JOCTATOTHO TOY-
HBEIE PE3YABTATHI.

Teao MomHo cHUmams MOMEpUAILHOL mMoy-
Kolk & mex eayvaax, Koda €20 pasMepaMu
(a amayem, u gopmoil, U sSpEHEEK) MONHD
nPeHelipeis, NOCKOALKY OML  HECYUECTLEe R Hit
8 YeRoguAr peiaesoll radavu.

Ha‘mpm: TORRA — 70 MONATHS, BERAHMOE B MEXARHEE TI0 ofoana-
THHEA TeIR, ROTOR0e DRCCMATRHEACTCH HAK TOHKA, MMEePN AR MACCY.
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llparTHUeckn BCAKOE TEAO MOMHO PACCMAT-
PHEBATE HAK MATEPHAIRHY N TOUKY B TeX CAVHARX,
KOrma DaccTOAHUSE, MPOX0oIHMEBIE TOYKAMA TeXa,
OUEHE BRIHKEH N0 CPARHEHH) © @r0 DASMEDRAMH.

Heanpemep, MaTepHANEHRIME TOYKAMH CYHTA-
0T JEMAN ¥ APYTHE DIAHeTH OPH HIVIeHHH HX
IBp#eHdA sorpyT Conrna. B nasAom cnygae pas-
THUMA B ARMMKEHEAH PASHEX Touer mwoboll mia-
HETh, BLIORAHHLIE 88 CYTOMHLIM BRAIIEHWEM, Hé
BIMSKT HE ReIUYHEE, ONHCLBAICIIHE IOOBOE
ABpsenne,

Ho npn pomeminmy 3a0at, CEAIANEEIY © CYTOU-
HEIM BPAMISEACM TAARCT (HANDHMOD, OpH ofpe-
AeNoHHN BpaMEHH BEOCIOZA CONHIA B DASHER M-
TAX MOBEPXHOCTH J&MHOIC IIADA), CYMTATL OJA-
HETY MATEPHAILHON TOYKOH DecCMHICTEHHOG, TAK
KAl peavIbTaT daJ1a9H 3aBHCHT OT DasMEepon 2ToH
MAAMETER 1 CHOPOCTH JBHMEHAA TOYEK EE IIDEE'FI}:'
HOCTH. Tak, sanpumep, so Baagumuperoi saco-
B0 BOHE COJTHIE BaofigéT Ha 1w moasxe, B Hp-
Evrecxwod — na 249 noame, a n Mockosckol —
aa 8 u nozxe, veM B Maragascroi.

38 MATEPUATEHYH TOUKY NPABOMEDHO NIPHHATE
CAMOIET, S0 TRedveTea, HANPRAMED, oIpeTeInTh
CPRIHION CROPOCTE €T0 MBEHEEHHA HA IVTH Ha




Mockssr 8 Hosocmbuper, Ho npe smuHcIeHHH

| CHJBI CONPOTHBISHHA BO3IVXa, JeficTBywimed Ha
AETAMMA CAMOTET, CUHTATE ET0 MATEDPHAIBHON

Toukoll HEALIA, TOCKOTLMEY CHIA CONDOTHRIE-
HUH GABACAT OT (hOpMEl M CKOPOCTH TRMMEAHHA Ca-
MOTIETE.

Teno, ABMMMYVIOICECH NOCTYIATENLHO!, MOMHO
NPHHEHMATD 38 MATEPHATBHYH TOHKY SGAMKE B TOM
CAYHAE, ECAM ET0 DAIMEDR COMIMEDPHMBI ¢ Ipo-
KOAMMBIME HM paccrosHnAaMBE. Hanpunmep, oo-
CTYVIATEARHO ABUMETCH HeNoBeK, CTOHIMHE Ha
CTYNeRBKE NBHIKYINETOCH 3CKANATOpa (puc. 2, 4).

E nobofi MOMEHT BpeMEHH BOR TOYHH Tena e
JOBOKA ABHMYTCA oauHaKOBO, [loaTOMY ECAR ME
XOTHM OMHCATEH ABMAEHNE HANOBEKA (T, &. ONPeae-
JUTh, KAK MOHACTCH CO BDEMEHEM ET0 CHOPOCTh,
O¥Th ¥ T. .}, TO JOCTATOYHO pac-
eMOTPeTE NBHMKEHHE TONBKO OI-
Hoil ero Togk®. [lpm arom peme-
HHE aAfaYH JAHAYHTAILHO VIDO-
MIARTCH.

TIps opaMoIRHeRHEOM JRHENE-
HHN TEnA A0CTATONED CHIH.DE I:Eﬂl:lp—
AMHATHON ODM A6 OTpeReTenna
ETO TIOTOMREHHA.

Hanpumep, 00I0MeHNe TEASH-
KH ¢ HanenbEumed (puc. 2, ),
ABMACVINEHCH [0 CTOMAY  OpHMO-
JAHHEeAHD H NOCTYIATENLHD, B JIH-
0ot MOMEHT BpOMEMH MOMNHO

Puc. 2. [Ipn noctyon-
TROhLIFEM TR HCEELED
TeNa BCA IO TIMEH

DRRAMCYTCH GARAAK OB

ONPEJENATE © NOMOUIBH JTHHeR-
KH, PACHOJOHEHHON BI0IE TDAEK
TOPHE NBHKEHHA (TENEMKA ¢ Ka-

locrvopresnsos EMREHRE — SREDEEHES TEAA, TP K0T
poM NpAMAR, COPAMHARMAS A08WE 1B TONKN 3TOTO TEIN,
NEpeMAMASTCA, DCTABAACL BCE EpeMA DAPANIAIBHOE cBoaMy
NEPBEIHAMANRHOMY HAEMpanreasp. [locTynaTensHuM SOGHET
GLITE KAK DpAMOnEeRnee, TAK B EPABOIHHEREGE TEHEEEHRS,
HanpuMep, NocTYIATENRED IHEHCSTE HAGHMA KodecA OO0
ApERI,



NeTLHANER NPHHAMASTCA 38 MATEDHANBHYID TO9-
Ky). Jlnneiiky B oToM onmTe yAOGHO DPHHATE 34
TEJD OTCYETA, & 68 MEATA MIKET CIVEHTE KOOD-
AnHATHON ochi. (HamoMHEAM, 9T0 merom omeyé-
ma HAJABIBAETCHA TeN0, OTHOCHTEIBHO KOTODOTO
pARCCMATDHBAGTCH HAMBHeHHS MONOMEHHA IPYTIHX
TS B npocTpaRcTEE. ) Tlono:mense renemyn o ka-
NeILHMIeR OyieTr onpeJjelaTeCd OTHOCHTETRHO
HYJEROTO JeJeHnA THHeiRH.

Ho ecanm peodxoanMo oNpeleinTs, HANPHMeD,
OyTh, KOTOPLIA TPOIITE TETERKA 34 ONpefeaéH-
HLIH ApOMadYTOR BPpAMOHHE, MM CHOPOCTE €8 JEH-
MEHHA, TO NOMHMO MHEelKH nomagodeTes npi-
fGop anA MaMepeHRA BpEMEHE — Y@Cbi.

B gnuHOM cOyHAE pOak TAKOTO DpROOpa BRIOJ-
HAET KATSNbHKEIE, 13 KOTOPOH Yepes paskLie npo-
MEMVTKH BpeMEHH Maaa0T Eanan. [Topopaanean
KpaH, MOHEHO J00HTECH TORD, YTO0R EATIN Tata-
J¥ C MHTEPBEANOM, Hanpumep, B 1 c. ITocuMTan
YHCAO NPOMERVTHOR MeIV CIeIaMH KADeIs Ha
AHHeRKe, MOMHO OOPEJEIRTE COOTBETCTRY IO
OpOoMEeXRYTOK BpeMeHH,

Ha npreefé HHLIX NTPHMepPOR ACHO, YMO JA8 on-
pedeleHUA NOAONEHUR SUM WEZOCR Mead a8 Ak
ol MoMenm epeMeny, suda daumenus, cropoc-
mu mead I HeEKOMOopbLY JpYeur xapakmepiemuy
fdsumenun neolxoduxs mero omevéma, caazan:
HOA ¢ HUM cuemenma xoopdunam (wiu odua ko
OpAUHAMHAR 6ch, PCAL Ml JeuNemeR BI0Ab
npRMoi) i npufop a8 UAMEPEHLLA EDEMEHY.

Creress KOOpAMEAT, TeND 0TCIETA, ¢ ROTOPLIM OHA cRA3ANA, W opuiop xaa
HamMepeing aperenn ofpanIoT oRCeTeMY oTCWETH, OTHOCHTLILEO KOTHpOIE
PRCCMATRPHEACTCN INNAGATE TOTH.

Kopewno, B0 MHOIEX cVYAdSx Helkls Heno-
E'FlE!ﬁE‘I‘HE‘I-I]-ID HHMEI,]-I-!"I’.E. IL{:!DP,.!I;H HATEL II,BHHL!.I'I.LI.EI."I:I'
CHA Tena B 1060 MOMEHT BpEMEHH. ¥ HAC HET pe-
ANLHOA BOAMOMHOCTH, HAOPHMED, PACIOJOMHTE
HIMEPHTEILHYIO JEHTY H PACCTABHTE Habnwogare:



nefl ¢ YAcAMH BIOAE MHOMORHIOMETDOROND TYTH
ARV T BT 0 A u'runmEHJtn, MALIBYVIOEND I0 OHe-
any gafuepa, ASTALAND CAMOIETA, CHAPALA, Bhi-
JMeTERIIET) HA APTHANePNAGKOTD OPYIHA, PpasJaHng-
HBIX HedecHhX TeJd, JRHHeHHe KOTOPLIX Mbi HA-
DU aeEM, H T. .

Tewm He MeHN? AHATES JAKOHOE DHANKHE O3B0~
JAeT onpereadT: KOOPAHHATE T/, IBHRYIINXCA
B PAANMHYMLIX CHCTEMAX OTCYHETA, B QACTHOOTH
B CHCTEME OTCYETA, CRAsaHHNH ¢ SemMuai.

1. Yro gaaweasred Matepueneaod ool T 2. C papoll ernso Menorssy-

-

ETCH MOHATHE s MATEPHAAREAR ToWEAs T 3. B RaBex cOyuyady QEEmyLes-
CH TR0 09 HS pPACCMATPHEAKT KAE MaTepHaaeEyi Tosky ! & [Tpneean-
T8 OpPHMMEp, HOHASKEADINE, TT0 GIHG H TO $e TeNo B oZHOH cHTyalm
MOMHY CHNTATE MaTepHansHofl rommoil, o 8 gpyrodt — et 5 B kaxom
CAVEAS NOJOHEHEE TEHEYIIETOCT TETA MIKHG SATATE € MOMOLIEE QAT
moopaERaTHOR eend 8. Yo rexoe cEOTEMA OTOUETET

Momag AW CUNTETE aEroMoldin MaTepHAILmoi Togroft Tpe onpelese-
EHHH IYTH, KOTopLIE o0 nponéx 2a 2 v, ARNTAACE CO CpalEed CROpOCTRID,
pasEol 80 B ur npe ofrosEs s RV ROrO ARToMoba T

Camonér copepmaet nepersét ua Mocksn mo Buagesocrox. Momer 1w
PACCMATPEBATLE CAMOJIET KAK MATCRHAILEVID TOYKY OHCOSTHER, HAOTK-
ARMCULAT 30 8T0 TREMEEHEASM] TACCAMNID 27000 camMonsral

Horga rosopst o cRopocTi MAMINHEL, GORILE B ADYTIY TPAaHCHOPTHREY
CPENETE, TEA0 OTCHETa OfkMIHD He VEASLIBART, “IT0 nogpaiyMenaor o
ATOM CHYTaE O TeA0M orauirn?

Maapuus cToRT Ha geMne ¥ BE0IM0EAT, KAK 600 MIAMIAN CeCTRn TaTa-
ascs Ha kapyeeny. [ocnre karanug pesodka cxasana Bpary, ¥To 1 oH caM,
N LOME, B Aepeaba GRICTPo NROE0CHINCE MITMe Hed. MatnuHe e oran v
BEQEHIATE, 970 OH BMECTE © JOMAMH B SepeEnaMi K3 HenogsHmes,
a AnMrEaEck cecTpa, OTHOCHTEIEHD KAKNX Tl OTCTETA DECCMATHARLIN
ApAere aeaouEs i maneans? thifeacunte, Ko DpLE 8 CIops,

DTHOCHTEARHG KAKOTO TROH OTCYETH PACCMATPHBAKT IBHMEEHHE. KOMIA
TEBDEAT; A) CKOERTE BETpE pasda O s /o, O) GpeBHO DUIERET 00 TEREHHD
PEEH, TOFPOMY S0 CHROPGITE PARNA BYOK 0) CHOPOCTh EAMBY IS I pe-
K ARpERN PEERE PHEDASTH TeTs A BOAH B peke; ¢} T05an Toutiin Koseni
NAMHVINEMNGTH RENGMHNE AN GOMEUENEET ORPYHETOTL, D) COTHME FT6M
BOCEOIHT A BOCTOKNE, B TONEHES IHA IRHMEATCA Do Hedy, & Beepost 3axo-

asT Wwa sanage?




Puc. 3. Gaanne
Apelasmuore Tamsem
T¥TH He ARTAATEH
RCTATOSILIM 00
it R LT
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Jo cux nop npy pelnesni MEOIHX 387184, CBH-
AAHHEIX ¢ ABMMEHNEM PAATHMYHLIY TEn, ME DOAL-
F0BATHCE (DUINUSCHOR BESHUMHON, HAIRIBASMOR
anyThe. [log anmHol Ovre DoApasyMeBATACH
CVMMA JJHH BCEX VHACTHOR TDABKTODHMH, NPOM-
AUHHBILX TEIOM EH FE.I.‘*['.MHTFHHH.EMHH lIl.'H'.lHEH’E}"'
TOK H'[JE'!I!I.EH].{,

[I¥Th — cRAAAPHAR SeAULLHT (T, €, BEJIHYRHA,
HE HMeIolan Hanpapaenna),

Jdna pemienus pAzIHHHLIX OPAHTHHECKHX aa-
A4t B PASHEIY cepax IeATEARHOCTH (HATIDHMED,
E OMcHOerdepeHol cayviade HAZSMHOMO M BO2TVII-
HOTO TPAHCHODPTA, B HOCMOHARTHES, SCTDOHOMIN
M AD.) HedXoIHMO YMeTh: DACCHHTRIBATE, r'ae Ov-
eT HAXOAMTLOHA ABMMEVIIeSCA TENOo B JAJANHLIN
MOMEHRT BpeMeHn.

[loxaxes, TT0 HE BOENAA MOMHO DEIINTE TA-
KV 3afauy, Jae 3HAS, HAKoW NyTh IPOIIG Te-
70 98 TAHEHA MPOMERYTOK BDEMEHH. A aTOro
ofpaATHMCH K PHCYHEY 3, 4.

HooyoTHM, HAM HIBECTHO, YT0 HEKOTOPOE TEI0
(KOTOPOE MOMCHO IDHHATD 58 MATEPHANBHYI TOY-
KY) HAYHHAST ABHTATHCA B3 ToMREE O B aa 1 9 npo-
KOOAT OYTE, pasuiii 20 wm.

Ina orsera Ha BOOpOS, rAe §VIST HAXOIHTERCA
oro Teno enversa 1w nocne oro DLIXOMAA WO TOY-
Ko (O, v Hae He XEaTAST HHGQOPMALILHN O 270 IRHMKE-
aHun, Teno Morao, HATDEMeD, AEMTARCE TDAMOIH-
HEHHO B CEBEDHOM HANPABIEHHH, MOMNACTE B TOY-
kv A, saxoprmyviocs #a paccrosame 20 kM or

C
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roukn O (paccToAHNE MY TOUKAMI HaMepaer-
of no npasmoi, coeqgprrEanmed st rourn). Ho omo
MOTJTO Tak:e, Aofna no Touxn B, nmaxonamedics
Aa paccToAEHH 10 ¥M or Toukn O, DOBEPHYTE HA
BT B BEPHYVTLCA B TOURY (), npH aToM npodtgen-
HEIH HM 0yTe Todke Gvoer papem 20 km. IIpn aa-
DAaHHOM JHAYEHNN OVTH TAA0 TAKIKE MOPio OKa-
SATHCH B B TouKe O, ecni Okl OHO ABHTATOCE NDA-
MOMHHERHO HA OT0-BOCTOR, B B TouKe D, ecnn Gm
ero ABHMEEHVE TPOHCXOIHAS 10 A3o0pAMEHHONR
EPABOIHHEAHOH TPREETODH,

HYrofs safexars TAKOH HeoupegetéHEocTH,
A8 HAXOWIEHHA IWIoHeHHA TeIa B IpOCTpancT-
BE B 38JAHHKA MOMEHT BpeMeHH QLA BReSeHA
PUIHYECKAR BENHYMHHA, HASHBAEMAN M€ PEMEULE-
HUEA,

HepemepmeEnes Texa (MATEPHAILHON TOUKH) BAIMEASTCN BEKTOR, ooain-
HAKIN HAMATEH0E T0I0REHNE TERA ¢ €00 NOCAR IV III0Re e,

CormacHo onpefeleinio NepeMeienne — e
MOPHAA BeAuviHa (T. 8. BEIHYHHA, HMeOIaA
manpasterne). Oxo ofosHagaerca &, 1. e. Toll we
GvEBOll, UT0O N OVTE, TOALKO GO CTPETEON HAT Heil,
Eag m oyTe, 8 CH! nepememenne namepserca 8
mempax. JIna noMepenna nepeMeme s Henoih-
FVIOTCH H ADYTHE IHHHOE JIAHLL, HAIDHEMED
HHUTOMETDEl, MHIH B T, 1,

Ha prcyare 3, 6 nokasagn BERTOPE OEpeMe-
MEeHAH, KoTophie coRepmman Gu reno, ecam Bn
apomao 20 kM coegyiomum ofpasoM: Mo mpaMo-
nuHeiEod TpaekToprE (1A B CEBEPHOM HANPARTA-
HHUH (BeRTOD &4,), D0 npaMoRHelnol TpaekTo-
pur OC B o -BOCTOMHOM HANPABIEHHH [BexTop
Hp) M mo KpuBonMEeHHOR TpaekTopan OD (Bex-

| Hamomuss, oro 8 CH (Mesayvaapogean coorests egrmmsc)
BAMIHRER MACCE ABTASTSA RILOOFpams (K5), SHnmis — sarp
(e}, BpeEMeEH — cervaga (o). Onm AArsBATEn OURD I RBE,
TAK KAk pulpans NednBACHMO OT COROHI APFTEAN NemHSH,
Eﬂltl-:lul.r.l..:l, O T AR YA FEHORHLIS, HAGRIBARYTEA [T
napsgELran. [IpEMepade nponseonaes e CTH momyer ey
Tk M,C, BT/ MY o MEOTHAS ApYTHE,
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TOR Eﬂﬂ}, A ecnm Bl Teno mpourno 20 kM, sofigs

Ao ToYEH B 1 sepHysinuchk odparao p roaxy O, To
B ATOM CAYYAE BEKTOD &r0 Nepenetnenns Gnia Gm
paBEH HY/IK.

Juas BEAYANLHOS DOI0HEHHE B BEKTOD [IEDeMe-
MeHAA TeAa, T. & er0 HOOpapIsHHe H MOIY/1L,
MOMRHC OIHOIHAYED ONpele I dTE, MG 3T0 TEI0 Ha-
xoguTceA. Hanpamep, ecin H3IPECTHD, 9T0 BEETOD
NepeMelle HIA Teaa, Beunegmers 1s Todra O, na-
OPABRTEH HA CEBEp, 4 ero Moavabk papey 20 1wM, To
MEL € VBEQEHNOOTEI0 MOMEM YTBEDINIATE, YTO T
0 HAXOOUTes B TouKe A (es. pue. 3, 4).

Taxum obpasoM, Ha YepTeEe, rae OepaMere-
HHe HIODPaMAasTER CTPeIOUYKOH oOpeIeleHHol
ASAHHEL I HAODPARITOHIIE, MOHIHD EE&TH HOHa™HOe2
OOAOMIEHIEE Teaa, OTAEINB OT 8rd HATAIALHODD
IOMOMSHNA BOKTOD DOpenM el A,

*".,I- Banpocs SEH Boeran ms somonn onpeaeriTh Moo nis TEm B Gaasu il mosenr

BREMEI £, AWAN WL TOEoNERIEe ITOr0 Tean (MpK Iy = 0) 0 0ves,
ApolARRNER B3 98 OposesyTor ppeMenn £7 (TRer noaTBepIRTe NpMe
pani. 2. Yo saswinpnoT mepeseEnien Teta (MaTepEassHol mowe)?
5. MosRo AH OJHOGHAYHO OIPeIelnTh DO0IOMeHHE TRlE B 3alaHHE I MO
MEHT FpEMEEN §, GHAA HANRTLEOE MOIOEEHIEE TOrD TeMA I BEHTOp Nepe
MEHTEHIN, CORBPTIEIRONG TEl6M 48 nposMesyTor ipesedn 17 Craer noa-

THEQIRTE OPEMEpaME,

I'_
.3

1.

L

Karys pramueckyin BEANCHHEY ONpefelfeT BOAHTENR asToMolHIa no
cORADMETRY — npofiperEeil myTe Wl repenemenne?

Kawk goasen AnmraThen AnTosoiiuis. i TEMEHRE HEROTOR0Te TROMER VTER
BRpeMEH:E, ITe0H N0 CTHEoEETRY Moo a0 onpeTefiT: MOAYIE Mep=s-
MEMTEHEH, CORSPIEEHRION ARTOMOIITEN 34 ST0T IROMESNTOR BEpamea

iz

B npeasmiaymes naparpadie ronopiiloch o ToM,
OTO MOA0HEHHE TETA, COBRDIINBIIErD HEeHOTODOS
MepeMemeste, MOMHEG HARTH rpaduyecky, 0Ta0-
AMHB BEETOD NepeMellieHHE 0T HAYATRHOM TOmo-
wmeHnA aroro Teaa. Ho g SonknMHECTBE COVYASE



Puc, 4. Ompeaeaeis
KODP AN ThH
NEHEYIETCE TRTA

HeoGXOMMMO SLULNCILmMS DOMOMeHRS Teln, T. 2.
OOpEIeIHTE M0 KOOpIHHEATERL.

Hﬂkm‘l‘ﬂﬂ-, Urid BRIMHCIAEHNAR II]JU“:BHG.EH.T Hix
¢ BERTOPAMH, & € COOTBOTCTDYIOIIHMH HM CHA-
AAPHLIMH BEJAHYTHHAMIL C APOETH UHRMU Gelmopog
HA KOODAMHATHBIE OCH H ¢ MOJUARMU SEKMOpog
AN WX DpoeKLm (T, ¢. ¢ BeInYHHAME, DpeicTas:
AANMHEMH ool DONOEHTENBHBE IR OTPH-
LATEABHBE SN/, HO HE HMEDIINMA HANPABETe:
HHA).

TMokaxer, KAK ONPpeIeIHTE KOODIHHATY IBMH-
MYIIETOCA TEAA, 3HAA KOOPANHATY £10 HAYAILHO-
IO NONoHeHHd N IeRTOD nepenmenienna. laa aro-
Io pellinM Sagavy.

Ina Karepa WAVT OO0 peKe B IPOTHBONIONOE ERIX
HANMPABNEHRAX A BeTpedawTceA 8 100 KM K BocTO-
ky or nprerasu I1 (pue. 4). [lpogomsas aemsse-
HHE, 38 HEKOTOPRI NMPROMERYTOK BPEMeHH | nep-
BRIl KaTep NepeMeCcTHICH OT MEeCcTa BCTPEUYH HA
G0 wM ® BoCTORY, & BTOPO — ua 50 wM K aamagy.
Onpegennre KOOPAHHATE KAMAOTO HATEpA OT-
HOCHTEILHO TPHETAHN I DACCTOARNG MOEIY KATe-
pAME Hepes NPOMEMIYTOR BpeMeHw { nocoe Hx
BOTREYH .

Hporeaeyv xoopIHHATHYH ock OX  Dapaa-
JEJBHO NpAMOH#, BAOAL HOTOPOH ABMIKYTCH Ka-
Tepa, H HAIPpABAM &8 Ha BocTok. Hawaao aToif ocn
(x =)= vouky O — COBMECTHM C NPHACTAHBRD,
NpHEAE €& 38 Tea0 oTCYETA (MOCKONBEKY B 3aaA4e
TpedyeTCH Onpeje/iHThE MONNKEHHe KATepoB IO
OTHONIEHHE K NMPHCETARM).

Pexa
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CrpoenupoRaR HAYATA H HOHIE BEKTODOE MTe-
peMentenns &, 1 &, 24 ook OX, moayuum orpesxn
815 W By, KEOTODBIE ABIAKTCA NPOCKYUAML YHa-
Jankbly sexmopos. [lpoesknus BERTOpA HA OCh
CUHTAGTCA MOMOMHTEIBHON, ECJH BeKTOD COHA-
NpARIEH ¢ 5TOR OCEH), H OTPHOATENLEOHR, ecan
BEKTOD HANPABIEH TRPOTHEOOOJIOMHD OCH.

dHawnT, B JAHHEOM cayqae 5, > 0, a8, < 0.

M3 pucysra 4 BHIHO, 9TO KOOPIWHATEL X, W :
MOMBEO HARTH COeqvIOniaM obpason:

=X+ 8y, (1)
.rgc.tﬁ'l'ﬂha {2}

PaccroAene | Mesoy DBYMSA TenAMM, KAK Mg
BECTHO, DARAO MOV DATHOCTH MY KOODAMHAT:

'E:-;Il_-rzl* (3)

o vpapmenwas (1) u (2) Mo#EO pACCIHTAT
HCEOMBIE KOOPAMHATE X, B X,. Ho KAKAe yHeaa
CNegYeT NoACTARMTE B ypasaeRns (1) m (2) aMocro
CHMBOJOR ¥, &), W&, 7

CormacHo yoIOBHIO JALAYH KATEDA BCTPETH-
miack Ha paccroanms 100 ks ot npmcramm, aHA-
uMT, gamua orpeaxa Ox, passa 100 km. Haz pa-
CYHKa 4 BHAHO, YTO HOOPAWHATA X, HAXONHTCA
HE NONOMWTENMHOH monyocH OX, 1. e, x, = 0.
JHaunT, L5 = 100w,

[Nocxonury ooe OX napanienssHa BeRKTOPAM o
pememiennil xaTepos, JANHE TpoeROHl & M 85

PABHEL COOTBETCTBEHHO JIMHAM BEKTOPOB 8, H &,

(Hakx DPpOTHBONOMMMEHBIE CTODOHL MOCTROSHMLIY
HE HHX NpAMOYTOILHHAKOB). A 2TO 03HAYEET, YTO
MOFYAE HANLION NpOeKIAN pABEH MOGLIN COOT-
BETCTHYHIIETD Bif BEKTODA,

YraoaHHwe B sagade paccroAEma (60 kM n
50 KM), HA KOTODEE CMECTIINCE KATEDA J8 BREMA
{, npegcTaBaAoT coboll modyre sexmopos ux ne



pexmenfenuli. 3HAYNT, MOAVIL NPOEKIHN 8, pa-
pen 60 KM, A NOAYTE TPOSKIHE 8, paseH 50 kM.
I[Mockonuky NpoERIEA §;, MMIOHHTEILHA, TO
MOFEHO 3Aa0HCATE: §;, = 00 kM. Ho npoesuna s,
OTPHILATENLHA, IOITOMY 85, = —00 KM.
Teneps saMHINEN VCIOBHE 3AIAYH H DELIAM 8.

Hamo: Pemenne:

8, =B0KM | = +a

-BEI:—E'EI H I=|.'l:1—:l:§:;

-T]_? x1=1ﬂlﬂﬁu+ﬂﬂﬁm=1ﬁﬂxu;
xg— 7 x, = 100 kM — 50 km = 50 xM;

=i 1 =[160 M — 50 k| =110 ku.

Oreer: x; = 160 xm, xy = 50 xm, [ = 110 xnm.

i C HEKNMH BEMHSHHAME ORCHIBOTAT BRYHCTENHA — € BEKTOPIL-
MH HAH cHanApHeiMAET 2. [IpH HAKOM YCOAOBMR NPOEKOAA DEKTORE WA
otk O¥ZeT DeaamETeabEGl, & OpH Kakem cTpAmaTeansnoi? 3. hamee-
MHWTE YPARHHHE, 0 DOMOLILY EOTOPID MO ESG ONJa00a8T: KoopIHIaTY
TRAh, GHAE EOORENEATY A0O RAYATREOND DOMMGHEHNA W BEXTOD DepemMe-
A

1. MoTonRuineT, DCRPGEXAR SCRPE] HOOT, SHNIMHETCN IO nDpAMoaMBeiinosy
vuneTky popocit. ¥ onerodopa, naxognniesoen ia paccroaaan 10 xm or
MOCTA, MOTOIHEINCT BoTpedaer Berocanemweta. &a (L1a e smowmenTs
BOTPENH MOTOUMHHIHCT ODePEMeLiaeTea Ha 6 kM, B DETOCHneineT — Hi
2mn o7 caetodpopa (OpE aToM ofif OHE OPOTOKANT TEHTATLCA DpAMO-
JUHEAEG B IPOTHREONONMGHAKY HATPARAMHAAY ).

CierpemeniTe EOOPINEATH MOTOIMETECTE H BEAOCHIEIHNCTA B PACT TORHHE
sy HEME cnyers 0,1 4 nocoe Hx BeTpENR,

Yrardrue: TAYSDTHTE ook A, FMAGDADED &F B CTAPOHY IRHMEHET M=
TOMMKAMCTA W OpUEAD aa Texo otcubra soct. OO0aHAMLTE Ha aTodf
ool HOUPIHEETY cBeTodwps (X}, HOODARHATH BEfOCHOEXHcTa (x,) M
moTolsRaHeTs (X, ), KoTopiie onn ameny wepes 001 v mocne Borvpesm.
Han ocekrr BAMepTHTe B 0O0IHAMLTE BONTOPE OEPOMEINEINHN Befoomme-
gucta (§,) B MoTonHETHCTE (§,), 1 BA OCH — OPOSKIEN HTHE BEKTOPON
(g & &ypds
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X 2. Mpxpumy SopenT B pYHaX MAS B8 BeooTe 1 m
OT NOBEPXHOOTH 38MTH, JaTem on noabpacspa-
% B, =8; + 8, BT MY BEPTHKAAMMO REEPX. 38 HEROTOPRE npo-
= Bpo ™ 8y, + g, MEBEYVTOR BREMEEH | MAY VONEERET ITOAHNTLEY
3 " g, 0 Ha 3,4 M OT CBOErD AEPROMAYAILNOND TOTOHE"
4 g i MiEN, JOCTHIMYE NP 3T0M TOSER HeRGonsmer
s [ 5y, =10 NOTBEMA, H OOYVCTHTHCH OT 108 TOUKH 1a

o 1,26 m (poc. 5).
""'-E'_"-'_ Man ROV AL WTHA PFHOYHEGM, ONPSTeauTe: &) HOOQIHHATY X,
PR 5 HARAALUOTD DOXOOKERME MAYE? E] TROHILHE 2, BERTOpA

OEpEMEENNA J,, cOBEPUIEHHDDG MAY0M 30 BpeMA I 8) Ko-
URARHGTY T, EOTOPYED M7 MAY Yepel OpoMeEyTOR e
MEHH [ Bocie Gpoc.

Bo poey PACCMOTPEHHLIE HAMH IPHMEPAX W aa-
ARYAX OO0 COPEeAeleHHID ROOPAHHAT TEJa BERTOp
nepeMellgHEa Obl AsEEcTeH (T. €. OBLIM H3BeCT-
HbI €70 MOAVIE B HANDABIEHHE).

A K&K HAHTH BEKTOP DePEMENIEHNA, ECJIH 0H He
aaman?

[Mpome BCErO MOTVUHTE QOPMYJIY II8 Ompege-
JEHHA BOETODA NePeMOIIOHIIa N8 Tena, Inuny-
M@roca NpAMOIHEeINHD # paanomepro (T, e. ABH-
EMVIIETOCA N0 NPpAMOIRHEeHHOH TpaeKTOpHHE H
NPOXOOANIErs 3a JMo0ble DABHEE IDOMENYTHH
BpeMEHN OJHHAKOBES TVTH).

CornacHo onpeienenmon,

CROPOCTE PABHOMEPHOID NPAMOANNSHROr0 IBRMGECHHN — 70 MOCTONHEHAR
BEKTOPHAR BeANYNHA, PANHAS OTMOMIEHNIO DOPEMeeENs Teaa ia moboi
NMPOMERYTOR EPEMERN K AHAYCHAI STOrD IPOMERKY TR,

=i
Il

‘ (1)

L LT
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Ha dopvyas (1) MomBo HARTH nepeMelenHe
I8 NpAMOIRHEHHOT0 PARHOMEDHOTO JBHHKEHAA

g = DBt. (2)

Mpu pemmernn SONBIIHHECTEA JAAAT HA HAXOM-
JeHHE BEKTOPULIX Bemrdni (DepeMenieHss, cro-
pOCTH, cHALl H gp.) neo0XonnMo aHATL, KaK aTH
BEAHYHHL HANPABIEHK 0 CTHOMEHWND APYT K
apyry. O6 sroM MOMKHO CYAUTh, B MACTHOCTH, N0
VDABHEHMAM, 3ANHCAHNLIM B BexTOpHOH (QopMe.
Hanpumep, fopuyan (1) 1 (2) cBAAETETLCTEY T
0 TOM, TG OPH OPAMOMHHEHHOM PABHOMEPHOM
MBMMEEHNH BEKTOPL! CHOPOCTH H OEPeMelieHHA
HATPABAEHE] B OQHY H TY e CTOPOHY.

Ho ans pacwéma NepeMelieHHs NPEMEHAKT
hopMyYAY, B KOTOPYIO BXOZAT TPOCKIHA FEETOROR
HA OCh:

g = p.t, (3)

HamoMHEAM, 4T0 IO 3HAKY DPOERKIIHH MOMCHO
CVINTE O TOM, KAK HANPABICH COOTBETCTBYIONIRH
efl BERTOP MO OTHOWEHND K BubpanHoil ocn. Ho
eCTH MpHM PEIIEHHH 38Ja4H Ha NpAMOIHHERHOE
NBHMEHMe HAC HE WHTEPECYET HANPABIEHHE BEH-
TOpOE NepeMeleHid H CROPOCTH, TO MOMEHEO BOC-
IONBEIORATRCH OPMYI0N, B KOTODVED BXOJAT HX
MOqV I

g = 1L, (4)

Popmyaa (4) RaM JaBHO IWAKOMA — BEl YACTO
FCTOARIONANH 68 IpH POIIeHER 348444 [0 GranKe
u matemarake. Toarxe noa OyreoH 8 NogpasyMe-
BaJicA npoiineunsiii Tenom nyrh. [loweny me Te-
NEps Mul POBOPEM, 9T0 § — aT0 MOAY.IL BEKTOPE
nepeseniennn?

Ileno B TOM, 49T0 ApU JeuMEHUU & OFHONM M-
ApASAEHUY MOJYRL BEKTIOPE NEPEMELENUE, OO
BEPUIEHHO20 MEROM 2l NEKOMOPHIL NPONEN Y TOK
apeMeHU, pasen nymu, npoidexnomy Fmum
MEAOM A MOM He NPOMEN Y IMoK BpeeHU.
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Pt 6. OnpeaeaeHise
MOFVIR BEHTODA fepe-
MelHHE DABAOMEPEHD
JHHEYIOEOCT TETA

14

CopasefnuBoCTE 3T0T0 VTBEDKAEHMA HArJIAA-
HO HITIOCTPHpYeETCA pHcyHxoM 3. Ma storo pm-
CYHEA BHIHO, YTO B TEX CAVHMARX, KOMJA TeIn He
MEHAET HANPABIEHHA CROSTO NRMeHNA (T. &, npx
ABHFRGHMN 13 TOUYKHE O B Touky A © w3 Tourn O &
ToMEY ), MOnyae BEKTODA MepeMeIEHHE paBen
npodzeHEOMY NyTH. Eciu we nanpasaenue dau
HEHUA MEeld Mengemea (7. . OpH nepexoge Ho
TOHKH O 5 Toury B 5 o6pATHO i TP ABNEENNN 1
Toukd O B roury D) mo kpupoanmedinoil Tpaex-
ToOpHH), Mo npoldennoil nyme oxaxemca ol
L& MOGYIA BEKMOPA NEPEMELIEHLA,

Ha pucyane 6 nopegcrasmmen rpapaE  oARM-
CHMOCTH MOJAA SEXMODG CROPOCTIN U O gpe-
MEHY ¢ OPH PABHOMEDHOM IBHMEHHEW Tens, C Ta-
EHME rpadHMEaMn Bul YiHE BCTPeYATHCH aps
HI¥YTeHHN $uanky B T KAscce (TOrZA WX HASLIBA-
M rpapEKAME JABHCAMOCTH CKOPOCTL OM ape-
MEHU).

Mogyns mesxropa nepememenns 9, coBepmén-
HOTO TeloM 38 DPOMEXYTORK BpeMeH t,, B NAHHOM

LEyHae OOpedeiaeTcA Io dhopMyIe:
8 =1t;.

Ho nmponasegenne v,¢; YHCARHHO DABHO TAKMKe
H ONOmagn S MKPpameEHore TPAMOYTOILHHEKS,
TAE KaK OTpeskH vy M {; (1a, 970 TO e camoe,
Oy 1 O ) ABAAIOTCA CMENCHEIME CTODDHAMY 370
O NPAMOYTONRHH KA.

Takum ofpazoM, rpu npasoIUNElNOM PaBaHO-
MEPHOM OSuWeHuL mena Modyas sexmopa ezo
REPEMEUEREA YUCAEHHO PASER RAOLATU NPRMO-
FroRbhura, SarAOvEénnose memdy cpadiuxos
exapocm, ocve Of u nepnenduryiIapamu k Imol
OO, SCMasIenmMaly 13 RSN, COOITIERTILC -
O MLLEE MOMEHTILM HONEIE © KOMUE HaElTo-
denus (6 Jannom caywae uz mowex O u t).
Hacmo amy niouwads HaswHedom niowadsx nod
2PAUKOM CROPOCTRL.



o, B8 Mockonsxy OpH pemledHH GONBIIHHCTEA 3479
By, = B NPHIETCHE HMEThH JeA0 HE TOABKO ¢ MOAYIAME, HO
a1 M ¢ IPOeKIHAMHE BEKTODOE, PACCMOTDHM rpadmx
20t LR FABMCHMOCTH [POSKIIHK BEKTOPAa CHOPOCTH OT
15§81 BPEMER,

12’ i HNna aroro ofpaTHMcA eMlé Pas K 3anaqe ¢ quy-
. MA KATEDAME, WIYIIEME NPAMOIHHEAED B paB-
_5 {  HOMEDHO B TPOTHBONMIOEHMX HANDABICHHAX
—10ERE (cw. § 3, pue. 4). JonyeTuM, 4TO NMPOMEHCYTOK
15§ o BpeMeNH f, 3a KOTODLIH KATeps COBSDIIANH VEA-
—Eﬂ[ assuLe gepeMenenns, pasen 2 4, 3a 2 4 neppuii
g, = ~201 KaTep nepemecTincs 2a 60 kM, a BTOpOR — HA
=30t 50 g, BHaunT, MOIYIE BEKTOPA CKOPOCTH TEDBO-

Pue. 7. Onpegesenis ro kaTepa pasen 30 kM4, a Broporo — 25 KM/,
:%ﬁ;ﬁ“’m*' Tay KaK HPOSKIMH BEKTOPOB CEODOCTH W e

POMOINOHHA TEPBOr0 KATEDA MOMOMHTEILHE,
8 BTOPOTO — OTPHIATENBHEL, TO Uy, = 30 xM/4,
8y, = 60 M, 8 vy, = —2D KM /4, 55, = —50 KM,

Upenosble GSHAYEHMA [OPOEKONE BEKTOPOR
CROPOCTH ¢ COOTBETCTEYIOIIMME JHAKAMH, A TAK-
e OHAKH OpeeRnUf cOReDINEHHBEIX KATEDAMH
nepeMeresni, YNCIeHHD PABHBIK NACINALAN N0
rpafEEaMia, Npieejelkl HA pHCYEKE 7.

1, Yoo EIOMBRCTON CHOPETER PERRDMEDNGID TDAMOTHEENRO SR
wnen? 2. Kar AaitTa npoeinii BEETONA Ne-MelieENE TETE, I8 yiene:
£l NPAMOIAHENED ¥ PASHOMEDHD, SCIH WINGCTHE] NPOEEINA BUNTORA
CHOPOCTH o BpeME apmernA? 3. [lpe xaxom FONoBHE MOk BERTORS
MepeMAIERHA, CONEPIERNOCD TRAOM 3 HEROTOPRI TPOMEMYTOR Epene
EH, pABEA DYTH, BPoHISHAOMY TEAUM 38 TOT ME NDOMERYTOX npemein
4, Eaxvio nudopanme ¢ JEHHESHENE IIYY TeA MOARBD IDIYHNTLE 0 rpas
psreant, maoBpnsmamiond nn pReyERe T7

Miosser TH FpadiHE JAERCHMOCTH MO0VIE BEKTOR CHOpOCTR O BPEMOI
PRCHGAATATRCE DO OO {3 (1. 0. B ofinacTn OTPOIETENRERIE SHADGTHE

oo cxopoeri )
MocTpoiiTe rpafic) SERKCHMOCTH OPOrKITAR BERTOPOE CHROPOCTH OF BRe-
MeEH LIA Tpex prrosobareil, JRRECFIINEeS npamerrreliEo o paEROME-

MO, BCUH IBE W3 BN eIyT A GIN0N HATpPanaeHMH, & TReTH — HaBscTpedy
M. CEOPOCTE HEpBOTS nrroolinys pasms 60 kM /e, anoporo — B e,

B TpeThero — B M

p ;]
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B 7 xaacce Bl Hayqa M MeXAHHYSCKOS JTHM-
JHEHHE Tel, TPOHCXOMHIEe ¢ MOCTORHHOE CRO-
POCTRED, T. 8. PASHOMEPHOS IBIEEHNE,

Temepe mMer Depexommum ¥  paccMoOTpeHN
Hépasnomepnodo amenna. Ha scex wmaos
HEPABHOMEPHOFD RBHMEHHA Mbl OyaeM H3V4aTh
CAMOE TROCTOS — MPAMOIUHENHOE DUEHOYCIODEH-
HOE, P KOTOPOM TeN0 ABHAKeTCHS BI0IL HpAMOR
ARHHH, 8 UPOSHIAA BEKTOPA CHOPOCTH Tensa 3a
JAKIOBE DABHEE NPOMEXYTEH BREMEHN MeHIeTCH
OMEHAKOBO (OPH 2TOM MOIYAER BEHTOPA CHOPOCTH
MOEET KK YRENMHYHIATLCH, TAK N YMeHLiaTECA ).

Hanpusep, ecnn ¢ropocTs ZEHMYIUErocH mo
BRNETHOH Mo0ce cAMoNéTa aa nobse 10 ¢ veenn-
qHBASTCH HA 15 M/c, aa nwobue 5 ¢ — ua 7,5 M /¢,
B RAMIYK cexyHIy — He 1.6 m/c R 1. a., To
CAMOTET IBHMETCR PABHOVEKODEHHO,

B maanom cayuae mod CHOPOCTLE ABHAEHHA
CAMOTETA NOADAIYMEBAETCH €0 TAK HA3LIBAEMAR
MIROEEHRAR CROPOCTLE, T. €. CROPNKCITIE 8 KaAXC-
Aol KoHKpPEMHOL MOYKe MPaeKmopuy 8 coom-
SEMOMay Ui MoMenm apexeny (bonee crporoe
OnNpejelerie MrHOBEHHON cropooTH Gyier aano
B KypCe PHAHKEN CTAPIINX KIACCOR).

MraoBeHEAR CROPOCTD TN, ABMEVITHECH -
HOYVEEOPEHHD, MOMET MEHATHET MO-PAIHOMY: ’R OJ-
HHX CAYUAAX DRICTPES, B OPYTHY — MOl IeHHeE.
Hanpusep, cropocrs 00LIMHOTO HACCANRHPEKRONO
THPTA cpenHedl MOMHOCTH 38 KaEAYO CEKYHIY
pasroia yseanunsaetca na 0,4 m/c, a ckopocTHO-
ro — Ha 1,2 m/c. B TakAx cAy4asx roBopaT, 9T0
TEan SBHZEYNTCA © [ B T yEH.'I'.'l_Fl’ HUEM.

Paccmorpum, kaxas (PHSHYECKAR BOTHYHHA
HASLIBASTCH VCRODEHHEM

IIyers cROPOCTE HEKOTOPOrD Teda, SEHECYILE-
rocd PABHOYCHOPEHHO, 34 NPOMEMCYTOK BpEMeny &



HamMeERIack o1 v, 3o v. Ilog v, noapasyMesaeTeH
AAYANEHAR CHODOOTE TENH, T. €. CKOPOCThE B MO~
ment t, = 0, nprasTLi 38 HAYATO OTCHETA BpEMe-
HH. A 1 — 3T0 CKOPOCTH, KOTOPYID TETO HMEID K
KOMILY OPOMERYTEA BPEMEHR {, OTCHHTLIBACMOrD
or ty = 0. Torga s3a Kamgyw CAHHHIOY BpeMeHi
¢ — &y CHOPOCTE MEHALACH HA BEAHHMHY, PARRYIO el .
-~ i

Do oTHOISHAR nhoIHAYASTCA CHMBOIOM 8 H Ha-
OLIBASTOA JOROPEH LLEM:

=5 W=
o= "

t

VOHOpEHHEM Tega OpH OPAMOITHHCENOM PABHOYCROPEHEHOM IRIDESHNN
HAZMBARTCH BerTOpHAR PRIMUecKLA BOIHUHHA, PADHAS OTHOMTEHWHY Hil-
MEHEHHA CROPDOCTH I MPOMBEYTEY RPEMEHN, 38 HOTODPMI 3T0 HEMeHeHMe
T e AR T

Pasnoycxopes noe dBUNFHUE — FTO IBHIEHHE
¢ MOCTOARHEIM YCKODEHHEN .

Veropenwe — BEKTODHAS RETWWHHA, KOTODAA
XAPAKTOPHAVETER He TOALKO MOIYIeM, HO H HA-
npaBteHReM,

Moayiks BeKTORA VORODEHWS TOKARKBAET, HA
CROMTLKO MEeRSeTCH MOAYV.1L BEKTODA CHOPOCTH B
HAMCIVIO eARHHIY RpeMmesn. Yem Donsime yeROpe-
HHe, TaM GRICTDEE MEHARTCA CRODOCTE TEIA.

3a equanny yexopeawns B CH npruaMasToR yo-
KOpEHHE TAHON PARHOYCKOPEHHOTD IBHMAEHHS,
npu Koropom 3a 1 ¢ cKOPOCTER TENd HIMEHAETCH
Ha 1 m/c:

1m/e

= | /0%,

Taxnm obpazom, B CH eqnauel yeEOpeHAR
ABMACTCA Memp Ha cexyHdy & keadpame (m/c?).

[punmeramnTed ¥ APYTHEe EARHEHIL YCKODEHHSA,
nanpayep 1 coa/c?,

BaiumcanTe VOKOpPEHHE TOIA, ABHRVIIErocH
npaAMoaHEefH0 B PABHOVCHKODEHHO, MOMHO €
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Puo. 8. Farsoyonopen-
HE TRISEHHE Caio,

CEATRHEBAOMEXCE ¢
pagad (AB) R mponom-
MELITIRY ARG
oo paREEE: (010

22

&)

D
= d—

=0 X

L‘II:
i}

HOMULLILID CAeIYIRINEro YPABHEHHA, B KOTOpoe
BXOAAT OPOSKUMM REKTOPON YCHOPEHHA H CKO-
POCTH:
Uy =gy
a, = Li.i

[Moramen Ha HONKPETHEIX OpUMEPAX, KA
HAXOAWTCA VeROpeHAe,

Ha preynwre 8, a noofpastenss camsn, RoTophe
PEEBHOVOHODEHHD CEATIIRARKTER © MO R,

Hamecrno, wro yuacror nyre AR camrm npo-
man 34 4 e. Ilpe sroM b roume A onEm HMesn
CROPOCTL, pAarayw 0,4 M/c, 4 8 Toure B — ero-
POCTE, PARHYW 2 wM/c (CAHKN DPUHATE 38 MATe-
PHANLHYE TOURY),

Onpemgenun, ¢ KaKHM VOROPEHHMEM ABMraTHCE
CAHKK HA yoacTRe A B,

B garrom cayuae 24 HAMATO OTCUETA BpeMOHN
CHeAYeT TPHEATE MOMEHT IDOXOMEHNA CANKAMI
TOYKH A, MOCKONBKY COTMACHO YOAOBHI0 HMEHHO
OT ATOTD MOMEHTA OTCUNTHIESETCS TPOMEMIYTOR
EDEMEHH, B8 HOTODLIH MOTYIE RERTODA CKODOOTI
Hameanacs or 0,4 no 2 m /e,

Tenepr nporegém ocn X, napatiessuym Ber-
TOPY CRODOCTH NBHMEHHA CAHOK I HATIDABIEH=
HYH B TV He cTopony. Croposnwpyos o Hed gana-
A8 | KOHOK BReRTOpoOR U, n . OGpasonapmmmess

OpH 8T0M OTPe3KH Ly, H O, ALIANTCA OPoeKITHA-
MH BEKTOPOB Uy 1 U #a ook X, Ofe BTH OpoeKIHH

HOAOKHTENRHEL H PARHLL MOJAYIAM COOTBETCTEY K-
LMX BEKTOpOE: 0y, =04 M/e, v, =2 M/c.



Sanumen VCI0BHE 3ATAYH § PEIIMM 88,

Hano: Pemenne:
vy = 0,4 M/c g = Yz Vo
v, = 2M/c x '
t=4¢ |

P 2o DA mio
a,— 7 ¥ 4c

=1,4 Ei—“ = 0,4 m/c.

Orper: ¢, = 0,4 1/c?,

[IpoerknHA EEKTODA YCKOPEHHA HE O0b X mOJy-
THIAACE TOMGEHTEIREHON, IHAYTAT, BEKTOD YOHODE-
HHUA COHANMpPARTEH ¢ ockio X H CO CHOPOCTRIO ARH-
FEHNHA CAHDE .

Ecan peKTOPE CHOPOCTH M YCKODEINHA HATTPAB-
NeHL] B OOHY CTOPOHY, TO CHOPOCTE PACTET,

Teneph paccMOTPHM APYrol OpHMED, B HOTO-
pOM CANKH, CKATHBIOACH € POPH], ABMMYTCHA 0O
rOpHAOHTaNRHOMY Yaacrry CD (puc. 8, d),

B peayakTarTe IeiiCTEHA HAE CAHKHA CHILL TPeHHA
WX CKODOCTE HEOPEPRIBHO YMEHBIIAETCA, H B TOY-
Ke [) cREEH OCTAHABAWBAIOTCA, T. €. HX CKOPOCTE
pasxa Hymw. HasecTro, wro 8 Touke C cCAHKH AMe-
au cropoets 1,2 M/c, a yuacTox CD Gutn npoiaen
mnan aa b e.

PaccumraeM YCKODEHHE CAHOK B aTOM CAVHae,
T. 8. OODENETHM, HA CHOTBKO MEHANACE CKODOCTE
CAHOR 34 RAMAVI eNHHHDY BpeMenH.

Hauanom oTeaéTs RpeMern GVIeM cHHTATE MO-
MERT, Korga caexm opoxomar roury . Torma
MOZYAL BEKTOPR HAUANRHOR CHODPOCTH DARSH
1,2 m/c, 8 HoEEUHOR — HYJIID,

Mposegém ock X napanneassc orpesky CD n
CONATPABHM €8 CO CHOPOCTERI) ZDHIKCGNHA CAHOK,
HAK moxasapo ua pucynxe. [Ipr arom mpoexmns
BERTODA CKOPOCTH CAHOH HA ocb X b Ja0boil mo-
MEHT HX ABMmeHHA GV IeT NoN0SHTEIRHA B DARHA
MOOVIK BEETOpA CKOpOCTH. B YacTHooTH, npn
ty=0 vg,=1.2mfc,anput=6c v, =0,




SATTHIEM IANHEE ¥ BRISHCIHM YeROpSHNE,

Hano: Pemenne:
Upe = 1.2 m/c PO - A
=0 - i d
t=0¢

i =n-kiuinv"uigﬂfcg.

d— T =

Ormer:a, = -0,2 m/c®,

Hpoexnua yeropenna na 00t X oTpaTeabia.
ITo 3HAYMHT, YTO BEKTOP YCHKOPEHHH § HANDABIEH
OPOTHEONMOACHKHS ocl X o cOOTBETCIBEMHO IpO-
THEOOOMOMHO cOpocTH gBmmeHHA. [Ipn atom
CHOPOCTE CAHOK YMEMLLUIATACE.

Tarnum ofpasom, econ BEKTODBE CHOPOCTH H
YOHODEHNA OUIMKYIIerocA Tegs HaUpABRITeHL B
OOHY CTOPOMY, TO MOAYIh BEETOPA CKODOCTH Tena
FRENHYHBACTOH, A &0 B OpOTHEONONOMHESE —
YMEHBIIASTCH,

E LK maxomMy SHAY JBRACHIEN — POBHOMEPEOMY HLIH HE[RNHOMEPHOMY —
OTHROCHTOA TPRAOAnnefiie: panmoycropaERoe gemmcenne? 2. Yo gous-
MRAKT TOR MIHOBEHUON CHOPOCTRI HepaBROMepaoro aoemenia? 3. Tafkre
DOpEIeREHME YORODEHHA PABHOYCHOpeMOr sunserna, Kakosa eqmws-
na yeroperus? 4. Yro Taxos pasHoeyerRopenios 1exmeane? 5. Yro mors-
ABIBAET MOAYIh REKTOpA FeEOpeHHAT & [Iph KapoM yomoBHH MOKVAL
BEETOPA CHOPOCTH IERMVILErOCH TR VREANYHBANTCH; VMEHEITAR TR

B vyneamHERHE s

et =117 1 Ba ogMn M TOT He NPONEMRYTON BPEMEHEM | MOIYVIE
i v EHTOPA CHOPOOTH BEpnOre ARTOMOobHAA HAMEHHACH UT U,
AT 1 I BTOPON — OT Py A0 ¢ (BEXTOpM CROPOCTH Handpa-
HEHL B GAHBEAKGENM MacioTale ma proymae 9) Barod
iid paroMmofraeil TEHCANCH B YEAsAHMOGLE NpOmMeErTTOoR
¢ OodmimM yexopeHmes? CHOPOOTE EAKOMG B3 HAX
ROApRCTATA BucTpes T

2, Casorér, DROrCEAACE TEMEN BAHP M, 1 TeysEe HEHOTORGM OROMEET-
KA BPeMENE I0Uroies PaRHoyCHopatne. Rorkono Seno OpH oToM yoRope-
HMe caManive, sor an 30 ¢ ors cROpoCTE Boapoess or 10 1o 55 s /et

4 C HARHM YORODEHHEM ARATATCA [HOSA) Hi HEKOTOPOM YHACTES TYTH, SLITH
mn 12 ¢ ero cEOpOOTL BOEpOCR A M e T
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Bam mapecTHO, TTO MRE OPAMOIHHEAHOM paB-
HOYCHODEHHOM JRHMEHHH NpPOSKILHE BEHTODA
veropesna ua ook X MoMHO HaltTH o dopMyne:

"'4 e ul}a‘

ﬂ!:,:' T-

Eupnan:ul W3 aTol HopMYVALR OPOBHITHD vy
BEKTOPE CROPOCTH U KOTOPYH AMEND JBRACYIILEe-
CH TENO B KOHOY OpOoMesYTRA BpEMEHH , OTCYH-
THEAEMOT0 OT MOMBHTA HAYANA HAOMOIeHKA, T, .
oT fy =D

ﬂ.:t = U! = uu.'f'
Uy = Uy A ﬂ.xi‘.

Ecam B MagaibMbifl MOMEHT TEI0 HOROHJI0CH,
T. &, Uy =0, To 448 #7000 CAYYaA NocIielHas Qop-
MYJIA DPHERMAST BHIT:

v =at.

TpegeTaBnM JABHCHMOOTE TPOSKOHH BEHTOPA
CHOPOCTH OT DPeMENH DY PABHOYCKODEHHOM ABH-
MEHNH B BHOe rpadarra,

Ha xypca maTemMarMKB BaM H3BECTHA JHHEe-

Han pyEEUHA ¥ = kxr + b, rag x — ApryMedr,
k — mocroAEHB Hoapdmaurent, & — ceobognkii
yaed, I'padhpxon ol GVHRUHR ABNASTCH Npa-
MAA,
DVHEKILHA U, = Uy, + 4t (110, 970 T0 3Ke caMoe,
v, = at + v, ) Toxme auHeliHas ¢ aprymenTos t,
MOCTOAHHMM EOMpPHOIHEHTOM 4. B CcBODOIHBIM
yneHoM by, . 3HAYAT, rpaiERoM TOH YRRIER
TOMEe FoasHA ORITE npayan. Pacnogomenne srof
JMHEH T OTHOIIEHMHEY K OCHM KOO IHEAT D]I]:I‘G_ﬂ,ﬂ'
JAETCH JHAYMEHH AMHE [I.l. H l.?“r.
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[MocTpoum, Hanopuamep, rpadHE
BABHCHMOCTH OT BPEMEHH IIDORK-
.-’-{ - IHEHA BEETODA CKOPOCTH DAITOHSN-
EToCA Nepen B3J8TOM CAMOIETA,
KOTODRIH ABHMETCA H3 COCTOHHMA
MOKOA OPAMOAHHEERHD ¢ VCEODEHH-
em 1,5 m/c? 5 rewerne 40 c.
Comampasus ocs X €0 CRO-
POCTRIO MENHEHHS camonéra. Tor-
Hi TPOSKIIHH BREeXKTOPOR CHOpOC-
TH M YoropeHms OyayT momorEn-
TEMRHEI,
Jlna moerposAaMa sananHof mps-
h!Dfl .JJ;GE-‘TETCI’IED 2HATE HEH:IPP[H&'

Pre, 100 I'paipoa
drymeomaE U= 1,50 (M/c)

0 10 20 30 40 50t e TH(T-e tmp)anyx mofux eé ro-

YeK, JALAR IBA NDOHABOALKELX 3HA-
9eHns [, no Qopuayne v, = a/l
MOMEHD OOpeJeHThE COOTEETCTRY -
mMe JHAYEHMA L.

Hanpumep, opu ¢y =0 vy, = 0; opan & = 40 ¢
o= 1,5 m/c? « 40 ¢ = 60m/c. o koopaaHATAM
mepEoH B3 HAHJeHHLIX TOWUER BHAHO, TITO rpadmy
JABHCHMOCTH CKODOCTH OT BpeMenn npoilaér ue-
peas nayaao xoopansat (puc. 10).

Teneps MoOCTPOMM AHANOIHYHEE rpaduy aaa
YR8, HROrdg HavadbHan CHROpPpOoCTE HEe pabnia
HyAK (OpH TOM, 4TO MOZY/AL CKOPOCTH, KAK H B
OpeAslgyIeM NpuMepe, soapacraer), [aa arore
BOCIIVIBEYVEMCH TAKEM IDAMEDOM.

Mo gopore eger ABTOMOOMIAE ©O CKOPOCTBI
10 m/c (36 kM u). BoguTens aproMobHaA, YEH-
AtR OOPOGHHBIE 3HAK, CHAMANMIIHA OrpaHase-
HHE CHOPOCTH, HEA80 HA DETATR MEa; B pedy b
TATE 4Yers ARTOMOOENLR CTAN ARHTATLCH ¢ IOCTO:
AHHBM yoropernenm 1,4 m/e?. [Toetpous rpague
FAEHMCHMOCTH OT BpPEMEeHH MOIDFEREIIHHN BEETODE
MFHOBEHHOM CHODOCTH HAa 0¢k X, CcOHaupas-
ABHEYE €O CHODPDCTBE NPAMOJIHHERHO ABRHMKY-
merocd ABTOMODN/IH, A8 NepBLIX YeTHIDEX ce-
KYH] paarcHsa.



Pee MG

1112;(-;/
104

Pwe, 11, Mpadias
EYHEIHH
po= 10+ 1,41 (w/c)

Pue 12, Mpadoiie

VEHINE
g, = B0 =21 [m)c)

B srom cayuae 3aBUCHMOCTS U, () onHCEIBaeT-
oA popMynod v, = v, +a f. Hafigésm no aroit dop-
MYNEe HROOPAWHATE ABYX NPOHIBOMLHEIX TOYEEH
rpapuka. Haopumep, nput, = 0y, = 10 m/c; opn
t=3c v, =10M/c+ 1, 4M/c? » Be=14,2M/c.

Ppathuic, nocTpoeHARIH M0 3THM TOUKAM, Ipe-
cTaBRdeH HA pucyHEe 11. OB oTceraeT Ha ocH U
OTPEI0OK, DARHBIN NPOSKIME BEeKTODA HATAThRHOLM
ERODOCTH,

HMocTpomy Teneps rpadil J0BHCHMOCTI TDO-
CEIIHAHR EEH'I'CI-F-H. CHOPOCTH OT EFH!H.-E'HH, eCnIH HA=
HANLHAA CHOPOCTE He PaBHA HYIO, O MOLVIL
BEKTOPA CHOPOOTH VMeHBIIASTEN ¢ TeveHmeMm
BPEMEHH,

donyerns, BOIHTENL ABTOMOGHIA, TBAMYILE-
roca co cropocTeio 20 M/c (T2 KM /a), HasHaMaeT
Ha Nefans TopmMosa. B pesyviasrare asromobnin
ABMKETCA ¢ Yekopenven 2 m/c? i wepes 10 c ocTa-
HABINNBAETCH.,

33 HAYANO OTCYETA BDOMEAHH NPHMENM MOMEHT
HAYANA TOPMOMEHHH, KOTIS CHOPOCTE ARTOMODH -
A emnd Ontaa pasaa 20 M/,

B sroM cavuae BHeT HeoGXOAMMOCTH PACCYHTR-
BaTh 3IHAYEHHEe MNPOBKIIHE BeKTOPA CHKOPOCTH,
OOCHOMEKY HOOPIHHATR BV Todek Ipaduia
OueBMAHLE: OpH f, = 0 vy, = 20 M/e; npu £ = 10 ¢
p, - (. CooraereTay oM rpatE TpeACTARTEH
HAa pucyEEe 12,

Mockonbky CHROPOCTE YMEHBINASTEA 00 MOIY-
M, TO rpaden obpAIveT © OOT0EHTENLERIM HA-
OpasIeHeM ool § TYIol Voo,

1, Banemare OpMyny, N0 KOTOPo MOKND PACCHHTATE OPOEKIHE HEK-
TOPA WMIHOBCHEOR CROPOCTH ORAMOIRICATONT PANNCVCROPOHNEOTD (8-
FEDECFLA, GCOW NABScTHR: a) O POCEIIIN DK TORA IR TR CHOPERTH W
NPOEKIIHA BEKTODA YCEODeHMAD ﬂ-:l ApereEIlEE DeETopn YOROPDEATA TR
TOM, Y10 NAYAILEAR CEOPOCTE PABHA BHYNH:, 2 Yro ppeacramnant oofiod
rpafE TPOSKIiN BEKTOPA CHOPOCTH PABHOYEROPEHHOM TRIEHENEA TPR
BagaAbEGl cxoporTr: o) paesol By 6) se passol By T 3 Wem oo
HEI B q9ed OTIHYAHITCS ApYC OT APYTS SEHHPENA, TPRHHEN HOTOPEIX
OpeSCTARIEEEL HA PEeyHKAx 11 1 127

)
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Puc. 13

L

KOKKOWOT COerKa VIAPHA KEMOOIKOH mo ureife, mpezar eff cRopOCTh
2 w/c. Henmy Gy XeT paiHa CROPOCTL IMARGE qepes 4 ¢ HoGIe YRApE, Bl
B PESYARTATE TRERNE O TH1 0Ma TaMAeres ¢ yoropexienm 0,25 u /o7

JIsisHEK OESHHAET & POPLT UE COETOHANNA HOHON ¢ FEEODEMHEM, PABILIN
0,2 w e, Wopea sastoft npodestyTOK APRMENE BP0 CRODOCTE MOIQBCTET A0
2 m/u?

B oguux B Tex Me KEOODIUHATHEX OcAX mocTpofive rpadBme npoek
LEfie mEpTOpa CWOPOCTIC -[:ul oo X, CONLITPANSMEY0 © BEHTODOM mn-
HANBHNH CHRODBOCTH] NHH OPSMOTHHENHOM PABHOVCHOMEHOM IHH-
HEHNN QN8 cAyuaes: a) vy, = lw/e, a, = 0,6 w/fe?; 6) vy, = 1 M/,
g, =1mfod Blu,, =2mfe, o, =1m'cd

Macorra: 1em — 1mfer ]l e — 1 e,

4. B oanEx B TOX e KOOPAHNATHLE OCAX DoCTROATE rpa-
Ky EpoeEINl BEETOPa oRopocTi (BA ook X, coHA
_,-'" ApEAREMEYE & BMETOPpOM HAYARNLEGH ceRopooTE) Opa
OPAMOTHHERAHOM DABHOYCHEODEHHOM IBMAGENAE 10X
cayvaes: &) vg, =406 8/, a, = =15 m/c%; 6) vy, = A mse,
a2, = =1 mjct,

5. Ha pucyrEe 13 mpeactasies TIpad@ER 3ABHCHMOCTH
MOAVAR BERTOEE CROPOCTHE OT Bpemens @i opaad
AuHEHHOM SRAEMEHIN ARVE Tea. O HARHM 00 MOSYI
YeROpeHmeM armseren vane I3 mann TTF

PABHOYCKOPEHHOM

Brreegem dopMyay, ¢ DOMOIOLIO EOTOPOR MOM-
HO PACCTHTATH TPOSRIHI BEKTOPA NepeMEIEHIR
TEa4, ABMMKYIIErocH NpAMONPHefiHO N paBHO
VOKODPEHHO, 38 00 DpoMesyTor spesesn., L
aToro ofpaTimMca K pucyHEy 14. Kak na puoyn-
ke 14, g, Tak ® Ha pRcyHEe 14, 6 orpesox AC
apeqcrasageT cobol rpapMK OpoeEINH BEETODA
CHODOCTH TeNs, IBMMKYILErocH ¢ NOCTOAHHBIM Yo
KOpeHneM @ (IpH HRYAIEHOH CHOPOCTH Ug).

HanoMuEM, 4970 IPH OpAMOAHHeHAHOM DEdaHo
MEpHOM IRMMHEHHH TEIA NPoeKIHS PEKTODAR e



Pue. 14, Ipoesmsa
BRETOL TTEDEEEIe 0
TRAN, LNV racs
OpaEM o IEainG 1
PREHGYVC RGP I,
SELLTEIAG AT
BADEIAAH S o
rpathmcos

o
Fioy 8
o db At S L
) )

PEMEIENNNE, COBEDIIEHEOrID HTHM TEXOM, Onpe-
AeAAeTCH N0 ToR e (opMynie;, YT0 H IAOMATL
OPAMOYIOIBHHEKA, SEIDYEHROIG 104 rpaduEos
NpOeKIAE BeETOPa cKopocTH (oM. puc. 6). ITosTo-
MY NPOSHINA BEETORE MepeMellierRd SHETeHHO
PABHA IIOMALH 3TOT0 IPAMOYTOIRHEKA,

JorkaseM, 9To B B CAVUEE NPAMOIHHERHOID
MEGHONEROIEHROED IBMEEHAA NPOSKIIMK BEHTO-
pa TepeMeieHHES 8, MOMKHEO OUPeIeIATE Do To e
dopMyne, 9T0 B IACMAAR HRCYPH, BaRTOYEHHOE
mexay rpadexosm AC, ocsio OF 1 orpeskanmu 04 1
BC, 1. . 9T0 ¥ B 0TOM CAVUAS NPOOKITHA BEKTODA
NepeMelme A THoTeHHD PABES MI0AIH fHTyPE
noy rpoadgmiroyM exopoctTi. as sroro oo oci OF
(cn. prc. 14, @) BRIISAHM MANSHBEHA OpOMeXRy-
rok spesmenn db. Ma rover d u & nposegés nepnes-
OAEYAAPE ¥ OcH OF 10 HX Depecededya ¢ Ipadm-
KOM DPOSKIIHH BEKTOPA CKOPOCTH B TOUTKAX @ H C.

Takum ofpasoM, 38 OPOMERIYTOK BPEMEHH,
CODTBETCTBYIOMIHE oTpeaxy db, CHOpOCTE TeIa
MEHAETCROT U, A0 U,,.

3a aocTaTOURO MAALIE NPOMENOYTOR BPEMeHH
OPOBKITHA BERTODA CHROPOCTH MeHgeTe#d OUsHhL
HEIHAYNTETEHO, HDT[‘-UM}" ABFMMCEOHHE TE1H B TRWE-
HHE ITOC0 I'IP(!ID.'I'EH'!}PTHE BPE-M'E-H'II MAD OTOIHYURART=
i o7 WBHUH‘EPHI}I'U, T, & OT TBHAECHEA ¢ IOCTO-
AHHOH CHOPOCTEID,

B arom caydae yHacTor oo rpapHEa moMHo
CYNTATE FOPHACHTAALHEIM, 8 nogocky cchd —
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NPEMOVIOIEHEKOM, dHAYNT, NIOLIALL 5TOR noao-
CKH YHCIEHHO DABHA MPOEKIIHH BEKTODAE DepeMe-
HIEHUH 38 NPOMEMYTOR BPEMEHN, COOTBETCTRYIO
oot oTpesky db.

Ha TakHe nDonoCcKH MOGEHO pasiHTE BCID IIO-
mwaak duryps OACE, ssamwometies Tpanemned,
CrepopaTenbto, npoekylus SeKmopa nepexeuge-
HUA & 20 MPOMERHMOK BPeMERY, COOMAETCTIa)-
Ml ompeary O8, yucaekMo pa6Ha niowady S
mpaneyuy OACB u onpedenzemes no moll we
GOpMUIE, WHLO I AMaA RA0Ladh.

CormacHO NMPARMAY, TPHBEIERHOMY B ITHOTE
HhIX KVDCAX TEOMeTRHH, TOIIASL TRATIAIIHN DAR-
HA MPONZESIeHNI0 NONVEYMME ef OCcHOBAHNE Ha
eulcoTyY. Ha pucyaxa 14, 6 sugHo, 4To 0CHOBAHAA-
mu Tpanennd JACE saismores orpeskn OA = o,
" BC = v, a sucoTolt — orpesor O8 = ¢, Cnepo-
BATENBHO,

- loe e
5 5 t,

Mockoasky v, = vy, + g, 4 § = §_, TO MOMHO
BATTHCATE:
a te

e

Uas + ¥pe + 0.0 2ug.t +a th
2 2

=
EI

a b
Hnn 8, =ugt+ 5

Taxum obpasoM, Mbl DOJYHHAM (POPMYIY I8
pECYETA OPpGEKIHH BEKTODA NepeMelleHdaAs IpPH
[EEHOVCKODEHHOM IRH3EEHEH.

Mo aroil #e QoOpMyIe PACCHHTHIBAKT IDOSK-
OIHID BEKTODA ODepeMele A i [IPHN JEMMeHNN Te-
A8 ¢ VMeHLMAOIeNCA N0 MOSVIAN CEOPOCTBID,
TOJBECQ B 3TOM CIVIAE BERKTOPEL CEOPHICTH B VCKO-
peERA OvAYT HANPARIEHB B OpPOTHEONOICHELIE
CTOPOHEL, [MOSTOMY HX OpoeKIHHA OVIVT HMETh
PRIHELIE 3HAKH,



L [loasayAce pRoyEKes 14, 4, A0KAATE, 970 TPOREIHS BEKTODS TEpE:

MEIEHHN RN PABEOYCKOPEHHOM IBHHEHHE YHCEHED DABRA 1I0NIAIM
gurypa QACHE, 2. anpmere ypasHeine QN8 OOPeereHna TRGeRIinN
BEHTODA MepeMeliamis Tas NN ard TpEMaTuRENTHOM DREHOYCKROBEHEM
ARHAHEHHHA.

YIIPAMHENME T

i

BeanoamegncT e el © PORHH S8 00, AENIENCE ¢ QOCTONEFR Y YEKOPeEHH-
en 0,6 m/cl. Onpogesmre AAnHy ropEN, SOIH NABECTHO, 9TO 0 WASHTR
CAVCEA CEOPOCTE BENOCHIATWeTa Grian paminn 18 wxcm fa.

Noeag, waywak co ckopocTer 15 M/c, OCTAROBRACH Hepes 20 ¢ nocos
magAas TopaseEHA, CO9HTas, 1T0 TOPMOMEHNE DPOHMCKOTRIO © O00TH
SHARM FPCEMDOHESM, OMDeReaTe Mo Danerioiise [osaan o 20 ¢,

]

b i
. MpnpeauTe Gopuyay § - —"LE-,—‘ - &% pmay 8, = % . Tlpw Heodxo-

-

AHMOCTH BOCTOTEIYHTecs YHEAIANMAMYN B OTHETRX.

PaccMoTpeM, KAK DACCYHTRIBARTCA NPOSHKIMSA
BRKTODA NepeMenieHns Teaa, IBIEYINerocsa DAR-
HOYCKODPEHHOD, BCIH @r0 HAMANLHAS CHOPOCTE i,
paBHA HYAI0. B 0TOM cOyHae ypaBHeHe

a, it

GyneT BEITAAOETE TAK!

i
o m B0
- 2
[NepennimeM aTo YpaBHeHMS, NOJCTABAE B HErO
BMECTO DPOeKOWE 8. W @, MOAYJIH § H 0 BEKTOPOR

I Bzdamousofl ofoimaienid Jagmun DonLOIeHEOR oMo
HOeTH .
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Pro. 15, BagonoMep-
0T PABEGYCEOEH"
HEOET AR REHEH

OA 0B 0C: O
tOE =11 4:9:16;: 25;
04 AR:BC:CD;

i DE=1:3:8:7:9

nepeMeneHna # yexopenua. [lockoasky B gan-
HOM CJOY4AE BEKTODB! W d HANpDaBIEHLl B OZHY
CTOPOHY, HX NPOEKIIHE HMEHT OAHNHAHOBRIE AHS-
kw. IMosromy vpasHeEWe OA#H MOAVI&H BelKTODOR
MOMHO 3AMHCATE:
- at?
T2

Ha zroft popMynEl CASIVET, YT OIPH IRSMOIH-
pefimoM paBdoOVOROPEHHOM ABRMMHeHNN Be3 Ha-
YANLHON CHOPOCTH MOAYIE BeHTODPA OepeMenie-
HHA NOpAMCG OPONOPIIOHANTEH KBAIPATY NIpo-
MEXYTHA BpEMERH, B TEHEHHE KOTODPOID 0T0 Hepe-
MemeEHne D0 cORepmIeHoe. IT0 O3HAYAET, 9TO
OPH YBEAHHMEHWHW B A PA3 BIPeMAHH IRAHEHNA (0T
CYUTHIBAEMONG OT MOMEHTA HAYANA ABHMKEHHE)
nepeMeieH e YERINYHAARTCA B 17 paa,

Hanpusep, ecnid 34 OPOHIBOJIBHBGL IpOMe-
SEYTOR BpeMeHH !, 0T HAYANA IBHMEHNA TEeI0 co-
.
2
HYTOR BpeMeHH ;= 2¢, (oTcHHTHBASMEIR OT TOTO

#e MOMEHTH, 9TO H ! ) OHO COBEDINNT HepeMeie-

BEPIINJIO NepeMenienue &, = -if, TO 34 mpome-

HHE 5, = E +4tE = 4,3 38 TPOMEKYTOR BpeMEHH

iy = 31; — DepeMeleHre 8, = E 9t = 9s,, oa

NPOMERYTOR BpeMeHH {, = ni, — ODepemMeniesHe
By ™ ,12,;1 (rge i — HATYPATBHOE THEE0).

OTa JEABHCHMOCTE MOAYVAL DERETOPA NepeMene-
HHA OT BpEMEMH HPH DPAMOJIHEENHOM pPABHOYD-
KOpPeHHOM IBHMHEeHHH 083 HAYANLHOH CHOPOCTH
HATJIAOHO OTPAMEHA HA pHCYHKe 15, Iie 0TPE3KH

0 & tp=21 5= 31, 1, =41, ty = B,

dlA 8 B B { 7 D o E

5 X o~ X | - h |

0 ay Ay By L T a
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DErHasME yNaTHM
MM CHHTETR

CRIBROVCHIDEHHEM

!4 Nepmiens, @ G

0A, OB, OC, OD »n OF opegcragnawT cobofi mo-
AYNK BEKTOPOE nepeMentenndt (4, 8., 85, §; U &),
COREDIIEHHRIX TENOM COOTBETCTEEHHO 38 NDOMe-
AYTKA BpeMmenn f,, !, = 21, t; = 31, 1, = 44,
u ty= bi,.

Ha ororo pHeyHEKR BHIHO, 4TO

OA:OB:OC:0OD:OF=1:4:9:16: 23, (1)

T, FEEd yﬂ&'.ﬂ-ﬂ‘”.’H-H:H npme:'rymxuu EFE.-E-E'HH..
OMLC LM BESACK BX O HAYIAG DEUMEHUR, & Y108
WLLCUL MIS T CENE e O EI" .u:.lt'?y.-'m COTLELE T
CMEYIOWLY SERMOPOs NEPEMELSHILE Bopacma-
mm kax pad Keadpamos nocaefosamenbHblx
HAMYPAALHBLX VILCER,

Ha pucynka 15 BHOHA eINEé OOHA ZAKOHOMED-
HOCTL:

QA AB:BC:CD:DE=1:3:5:7:9. (2)

T. 8. MOGYIU EeKMOp0d nepeMewjenull, coaep
LIEEMBLE MEAoM 30 Noca1edo8amerbible PAGHbIE
RpoMeXcymky apeMedy (KaMoObl W3 KOmopbss
paser 1), omrocamea Kax pRd nociedosamens
MBLX HENEMHBLY YUCEN.

SawonomepsocTi (1) w (2) opmreymm Toasio
pARBHOYVCKOpeHHoMY teisxenino. [losromy mmn
MOKHO TOMRIOBATLCA, eCaH HeobXoanMo onpege-
JdHTE, HEBIHSTEH JBHESHES I.IDHHCI"!.-'EAHI:IP'E'H.E]:IH
HIH HET.

Onpeneanm, HADpHMep, GBUIG OH PABHEOYCKO
PEHHBIM JBHMEHHE VIMTEH, KOTODANM 38 DepBnle
20 ¢ pauenrs nepeMecTiiacs va 0,5 ¢m, 38 BTO-
peie 200¢ — Ha 1,5cM, 338 TpeTeH 20C — HA
2.0eM.

Aaa aToro HAWAEM, BO CHOMLKO pA3 Nepeme-
MeHAA, COBERIIEHHRIE 33 BTOPO ¥ TPpeTHil npoMe-
H#YTHH BpeMeHH, DoJbine, 9e€M 38 NEeDBLI:

Locm _ o 2,0 cm 5
0,5 em ToD5cm )

a3



daagnr, 0. 6em: 1, 5em: 2,6 ea=1:3: 5. Ilo-
CHONBKY BTH OTHOIIPHHSA OpPeICTABNAKT coboi
PAA OOCHEA0BATETEHEIX HENETHRIN YHCET, TO IBH-
HEHNE Teaa GLLI0 pPARHOYCKODeHHEIM,

B mapnoM cayuae paBHOVCKODEHHEIHR XApAKTED
OBMCPHEA GLIT BLIABNeH HA OCHOBAHMM SAKOHO-
mepHocTH (2).

LMo kaxuy QopMyaIsM PACCYHTRIBAMTLN OPMKLHA § MOIVAL BEETODA
MEPemETIIER TeIn TPH e PREROVCKODE DM IRMKENNT B COCTORHEA
poxor? 2. Bo cROALKD pO3 YECARMITCR SMOIVAL RCETUPE NEpEMeIIEREE
TETA Op¥ YREIHSCHAR BREMERI M0 QTHKEARE B3 COCTOANHA N0ECA B A
pas? 1 3anumnTe, KK OTHOCATCA APYT K APYTY MOAYAH BEXTOPOB DEpe-
MemenHil Tea3a, TRICEYIIETecd PABHOYCHODOEHD HE COCTORHNA DOEOA,
MpH YEEOIWYEHHN BREMEHH ero ANHMEERE B e0e SHCIHo pEd N0 cpanHe:
HHE o §,. 4 SanMIOATe, HAK OTHOCATCA IPVT K OPYCY MOOVIH BRETOPOR
DepeMeINeHNE, COBEPITaEMEIX TEI0M 58 NOCISeI0ERTENLEEE PASHLSE TR0
MEMYTHE BREMENH, SCIH 3T0 TEAS JRMHETCA PABHOVCHOPEHED W3 COCTOA"
HHA mokod, 5 C xaKof 0eA50 MO0EES ICO0IL3I0BaTE IaKoaoMapaeeTa (1)
o (2)7
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1.

ar.

OrXoANIHE 0T CTANIENA D083 D Tegenmne meposix 20 ¢ guamseres opaMo-
ARHETHAD B paspoycKoperso, HapecTHo, 970 20 TPETLI0 CEEVILLY OT HASA-
A AneeceERA metay npomén & M, Onmpeoeainte Moayar BeKTORN e penee-
IpEEAA, CORERIENOTrD Noenom o TepnyIe CeRyILy, A MOAYVAL BRTop
YEROPEHIEA, € KOTOREN Ol A0HTRACH.

- ApTouMofHaL, IEATARCE PABHOVCEOPEHHD HY COCTORHHA IIHGA, 30 ILATYED

CERYVHIY pasrosa npoxeanT 6,3 8. Kakyo cHopocTy peaBlT anToMoinak
H KOHDY NATOH CERYHIL 0T HAMAIA IRIESHLAT

Heromopoe Teto aa nepanie 0,03 ¢ gpnssenna O3 5avansH0l cROPOCTH
nepEMecTHR0CH HA 2w, 4a nepeiie 0,00 ¢ — ga & s, 38 mepere 0,08 ¢ —
Ha 18wy, Ha o0HOBAHWH SaRcHOMepHOCTHE (1) nokasaTe, ST0 B TEHEHAED

poex 0,04 ¢ TRAo ABATATOCE PABHOYCHO[RND,

B rypee HIHKR T HIaCCcA yOoMHHADOCE of
OTHOCHTEIRHODTH MeXAHHYeCKOPD  JHH3eHHT,
Pacesmorpum aror Bompod Gosee nogpofHO HA



Pue, 16, CHoporTE

[ EHHEEHAA YeI0ieEa
ETHOE TR H BATOHA
H OTHOCATHALRED BavH
PRETHSIER 0 MOT YT
HIERR AT A

Zr

TPHMepAX W CpopMyIHpYeM, B 9iM ROHKEDOTHO
ORESMOTASTEA OTHOCHTEALEOCTE IRH eI,

Hesoper MOET N0 BATOHY TRPOTHE ABFMHEHRA 10~
eaga (puc. 16). CropocTs Doesga OTHOCATEALHO
HOBEPXHOCTH aexay passa 20 mic, a CKOPOCTE Me-
J0BEKE OTHOCHMTEALHD BAMOHA pasHa 1 m/c. Unpe-
OeMIHM, ¢ KAKOH CKOPOCTRI0 B B KAKOM HADARIE=
HHM JEHHETCA Yel0BeK OTHOCHTENBHO [IOBEPXHO-
CTH 3SMJIH.

Byaem paccysaars tak. Ecnn 0w uenosex #e
IMEN mo BAMHEY, TOo 34 1 ¢ ob nepesMecTiiacs B
EMECTE ¢ [MOE3J0M Ha paccTosRHME, pasHoe 20 M.
Ho 3a aro me BpeMA OH DpOIMEN PacCTOAHHE,
pasaoe 1 w, nporas xoga moeaga. Tlosromy aa
BpeMA, papHoe 1 ¢, OH CMECTHACH OTHOCHTETRHO
MOBEDHHOCTH JEMIH TOABKD HE 19 M B Hanpanne-
HHM OEMMEHHA TNOEIITA. HHHT{'FIT. CHODOUTER YWEITD-
BEEA OTHOMHTEALRHO MOBEDXHOCTH SeMIH PABRHA
19 M/c i HATIDABAOKA B TV 36 CTODOHY, HUTO I CHO-
pocte moeana. Tamnm ofpazoMm, B cHeTeMe oT-
CYETA, CEANANRON ¢ NoeagoM, TMMODEK ABEMeTER
Lo ckopoeTed 1 M/, a B cucTeme orcuéra, CBA-
saHHON ¢ KAKEM-aR00 TemoM Ha NOBEDXHOCTH
SEMIM, — CO CHOpocTE0 19 M /¢, npuués nanpan-
JENL OTH Elﬁﬂ"pﬂ'ﬂT’H B OpPpOTHBOIIOJIOMNIHRIE L"I"-IJ'FHJ'
Ehl. (TCHOga CIEAVET, 9T0 CHOPOCHLE O HOCH-
MeapHd, T, 8 CRODOCHLy OO0 W MOZ0 ¥WE Mels
8 PaFHbLY CULCMEMAT OMcYEna Moxem O inb pas-
AUYHOD KOK N0 YUCACSOMY IHAYERWN, MAK & RO
ML PO RE KLLMD,

Teneps cOpaTHMCH K apyromy npusepy. [pen-
CTABLTE BEPTOMET, BEPTHHRANLHO ONYCHANINHNECH




-

P, 17. Ovirosmmer.
HOCTE TPERERTORHHE
H IIYTH

Bpaiuaspne 3B 30HOM
Hela B TO4YBHHE HOYH
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Ha semio. OTHOCHTENBHO BEPTONETA MOBas Towka
BHHTA, HAOPEMep Touxa A (pue. 17), dvier see
BpeMA NBHTATECH N0 OEPYMHOCTH, KOTODAA HA
PHCYHKEEe Haobpasena cniomiHod anases. ILosa
HEDIOIATEN A, HAXOIAMIETOCA HA SEMJIE, TA e CA-
Mad Toura Gyner ABHTATHCH N0 BHHTOBOH TpaeK-
TOopHH (OTpHXxoBaa apHEA). Ha sroro npumepa
HCHO, YTO M meopiA I"?HH.M"EHH.H MOAEE O RO
CUMEeAsHA, T. €. MPACKMOPUR JSUNEHUR 00HOZ0
i MO MOE FEdd Modert Ghiflh ALY HOL 8 JNLE-
MY CHCTE MO OFLCE T .

EJI(—"I.I_HEHTE'.-‘-.!‘HII]. el ASASS e SR
OMHOCUMAAMROL, TAK KAK OH PRABEH CYMME LITHH
BCEX VHACTEOR TPASKTODPHH, HNpONIeHHEIX TeaomM
30 PACCMATPHBACMEIN MPOMEMYTOK BPeMeHN. JT0
Oco0eHHD HATIAODHO MIPODABIHETLH B TER I.'t.l'l:!,"[ﬂﬂ};r
HOTAan EFHJI!‘[EI‘.‘I{UE TEND JBHMETCS B OIHON CHCTE-
Me OTCYETA | NOKOHTCH B apyrod. Hanpumep, qe-
NOBEK, CHARLUIMA B ABHMEVILEMCA N0e3le, IPOXo-
AT onpeleItHHBIN OVTh £ B CHCTeME, CRAaAHHOH
L i!'I:'MJEE:ih H B CHUTENME {I'I'E"{EETH, CRASAHHON © [T~
AOM, 8T0 OYTE PAREH HYTWD,

Takum obpasoM, OTHOCHTENRHOCTE IEHEEHHA
NpOARITAETCH B TOM, MTO CHOPOCTh, TRAeKTIIHHA,
N¥TH B HEKOTOPEIE APYVIHE XaPaKTePHCTHEH TRH-




[l enwiEEHTRMHEC KER
CHCTEME MHPE
o KOnep sy

KeHHA OTHOCHTEALHL], T, €. OHH MOryT ORITE pas-
JHYHBI B PAZHAIX CHCTEMAX 0TCHETA.

MopuEMAHKE TOTO, 9T0 ABMMKEHHE OIHOTO H TOTO
O TETA MOMCHO DACCMATPHRATE B DASHRIX CHOTE-
MAX OTOUETA, CRITPAIO OTPOMHEVHE DOJE B DA3BM-
THN BRFIAA0R Ha cTpoenne Beomemwol.

{ pagHWY Nop JKIH SANMEUALH, 9TO 0DEIgL D
TEUEHNS HOWH, TAK #o KAk 1 Coanme IneémM, mepe-
mMemanTes no Hedy ¢ BOCTOKA Ha BANATN, NBACAACE
no OVTaM W Qedad a8 oy THN noanui ofopor no-
Epyr 3eman. [losroMy B reqetdne MHOTHX CTOJE
T CYRTEAOCL, YTO B IEHTPE MHPA HAXOQNTCH HE-
NOABHMMHAA BeMAH, 8 BOKPYD Hed o0pAlANTCS
see HebecHele Toaa, Takas cHcTemsa Mupa Gmna
HAJBAHA ZEOUERMPUNECKOD (IPpEHecKoR CAOBD
«TE0s DIHAYAET «3IEMIH: ).

Bo Il . anexcasapuiickmit vuesnil Kraaduwid
Hmogemen o000 MMEMIINECH CEEILHHA O
AHMMOHHMY CBOTHN H [JIAHET B Me0eHTDHMecHON
CHCTEME H CYMEN COCTAEHTE JOBONBHO TOYHBIE Tal-
AHIB, TOIBOTAMINHE GNPefeTdTE TOT0HeHES He-
feCHBEIN Ten B OPOULIOM H GVIVIIEM, OPeICKAash -
BATE HACTYILNeHNe JATMEHAH B T, 1.

Onnsrxo co ppeMeloM, KOTIA TOYHOOThE SCTPORHO-
MAYEC KX Igl{l'ﬁ\.ﬂ mﬂf‘:ilil’ﬁ' BDEPEH:.TIZE.. CTREIIIT I:'E-I-IE'FF!."'
HHHEBEATHICA 'ETIEI;E"}LG}I{JJ;‘E‘HI!.H. MEMIY BLIYHAEIEHH LI MMHE
B HADTIOIAeMEI MM TOMOMEHHAME DTaneT. Boocn-
s =1L I_'Il:ll'il ATOR HCTTDABTEH A G2 I0H TEeOpiIED 1'[‘1'::-
AeMEed 0UeHb CaoHEcHon maanyranuoi. [Toasmnach
HEOBXOIMMOCTE SAMEeHBl [COlFHTPRYECKDH cHoTe-
Mbi MHEPA.

HoBsle Bargagsl HE cTpoeERe BoeneHHoOR Obi-
an moapofao warosessl 8 XVI 8, noaLokEM yad-
ubeiM Huxoraem Konépuuxom. OH CUHTAT, 9TO
Boman u ApYrHe UIAHETHE JNHEYTCA BOEPYT
ComHL4, 0QHOBDEMEHHD BPAILAACE BOKPYI CROMX
ocef. Taxas cHCTeMA MHpPA HAIKIBAGTCA ZEAL0-
enmpuieckol, ToCKOILKY B Heil 3a meatp Bee-
aenpol npunrMaeTrca Consmne (mo-rpedeckn «re-
JHOGE ),

ar
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Taxuu ofpasom, B reIHONEHTPRYECKON cHOTe-
ME OTCHYETA JRHMEeHHe HefecHRIX TEN PACCMATDH-
RAETCA OTHOCHTENRHO ConHoAa, A B Te0NeRTpHYE-
CHON — OTHODHTENLHO SOMIH.

Kar me ¢ noMomee cueremu mupa Konepanka
MOMHO GBBACHUTE BHIHMOS HAME CyTOuYHOE ofpa-
menne Coanua soxpyr 3eman? Ha pucynke 18
CHEMATHYHO HaoOpaxés semHOW map, ocRemas-
MBI C OJHOH CTOPOHE! CONHEYHBIMH JYSNAME,
H yenoeer (HADTHIATENL), KOTODLIE B TeqeHMe
CVTOK HAXOJHTCH B OHOM H TOM e MecTe oM.,
Bpamasecr emecte ¢ Bemaéil, on mabmonaer sa
NepeMeleHHeM CReTIN.

Boobpaxasmas ook, BOERPYT KoTopoil BpaMIaET-
cH deMnd, KAK O TpoHAART seMHO map, npoxo-
a8 wepea Ceneprait (N) » Kssanil (8) reorpadm-
geckHe noawcesl. Crpenoydks YHASKBAST HATPAD-
JNeHHe BPAINCHNA 3eMIN — € 3ANATA HA BOCTOH,

Ha pueynre 18, o semmnodt map msobpasén
B TOT MOMEHT BPEMEHH, KOTAA OH Kak OLl BRIBO3IHT
HabAmIaTe I ¢ TEMHON HOMHOH CTOPOHEI HA OCBe-
meEnEyn ConrHmes, aHesHyw. Ho mefmoparens,
BPAIIAACE BMECTe ¢ JeMABH OTHOCHTENRHO €6 OCH
C 3ANaJA Ha BOCTOK CO CHOPOCTRIO, NPHOIHAHTEN b
HOo pasHOE 200 M/c!, TeM He MeHe: He oITVIAET
ATOTO ABHIMEHWA, KAK He ONIVI[ACM €70 MLI ¢ BA-
s, [Toaromy emy waxmeres, uro Dogmme obpama-
BTCA BOKPYD oMM, DTOIHHUMAACE H3-34 MOPHI0H-
Ta, NepeMellpeTea B Tederne aua (pae. 18, #) o
BOCTOHA HA JATIAM, & BEVEPOM YXOOHT 38 NOPHAOHT
(pie. 18, a). 3arem HabawaaTeabs BAAAT TEpeMe-
IIPHWE B3] ¢ BOCTOKA HA JAIIAJ B TEUEHHe HOUH
(prc. 18, 2).

Hrak, mo cHeTeMe mMupa KonepEnga BHOIMMOR
Bpamerre Conuna ¥ ag€an, T. 2. CMeHA IHA | Ho-
uH, o0LACHASTOA BEpameERed JeMIH BOKPYT CRO-

I CropocTh BPAINEERA TOUEK OOBEPXHOCTH 3eMAN OTHOCH:
TEALHO O8H JARKSHT OF IAPITKH MICTHOITAT 0HA BIIPRCTRET OT
HYyAA (Ha momsecay ) ao 465 M/c (Ha srBaTODe],



eit ocu. Bpems, 38 KoTopoe deMEOR map Jensert
MOAREH OB0pOT, HAILIBASTEA CYMKE M.

FlenmomeRTPpHUYSACKAR CHOTEMA MHPE OKA3ATACH
ropaago Gonee YIAYHOME, WeM reclpHTDHYUECKAS,
OpH PEINeHTH MHOIHMY HAYUHBIX W TRAKTHUSCKHX
JAAY.

Taxum ofpaszom, npuMeseane opaauil of ormo-
CHTEALHOCTH IBIGHEHHS NOIBONMAC [I0-HOBOMY
BArIANYTE Ha crpoeane Beeneanoit. A oto, B o
OUEpEdh, OMOTI0 BOOCASICTRIN OTKPLITE §Tan-
O HAE SAKOHB, ONMHCRIBEAMITHE IBMHICHE T B
Conpedroil cucTeme u OOBACHAKI[HE NPHYHEL
TAKODD JBHAEHHA,

1. B uém OpoRBISETCH OTHOCHTEALIEOCTE (BMMeHHAT OTBET NpORILIN-
eTpEpyiiTe npEMepanE. 2. B wem oononioe oTANTHE MeInoleHTRHR IeC KOd
EHCTEML MERE 0T reomeaTpiteckoil? 3. OfwacanTe cMeHY THA H HOME HA
Benie B relsoueETpReeckol caoTeme (o, pac. 1B).

-

Boga b peke IEHESTCS o0 cHOpRTRI 2 /e ormocireskio Gepera, Tlo pe-
K ITMBRT naoT. Kapkopa cropoots OAGTA OTHOCHTEALHO Gepara; oTHosH-
TEREHD B3AL B perel

I AExoTophx COyHans CROpPOC T TEAA MovseT OhITR: oanmaRoenodl 5 poary
cneremax oresira, Happuseep, noazs gensares ¢ oguodl o roil mwe cropo-
ETEHD T SUCTEME OTESETE, enuEaEnol G0 FUAHHEM BOKAATA, T B CHOTEME OT-
euETA, cESDAmEnd ¢ parryide ¥ Loporn gepesos. He oporapopsaeT S
37O YTBEPHEARIE K O TOM, 9T0 CROPOCTE OTHOCHTEALHEAT (FrEeT NOACETE,

[Ipa XEXON ¥CADBME CEOpPOCTEH [ARAMVIHErocs Tels dyasT omrEAKROBS
OTHOCHTAILED TEVE CHETEM oTedEral

Baaragafs cyrounomy Bpaiieann JeMIH WeI0BeR, CHISOHE Ma TV
a omoes tose 8 Mockne, 1sEHETCR OTEDCHTEIRHS 3EMHEOL OCA 00 CKOPD-
et apussepaio D00 kafy, CpaEEdTe 3TV CEORODCTE ¢ HAYATLNOH cROpo-
CTER) O¥IH 0THOCHTEABED TRETORETE, koropan passa 200 w /o

Topmeaniil KATep NAET BANIL IMCCTIAFCATON DAPEALIENN KIEAME mBpo-
TEL 00 CROPOCTER DI KM/ Do eToomense k oyue. Cuopocts CYTONHEON
spargenua Iewan Ba stoll mupore peans 223 aje. Yesmy pasna (8 CH)
H EVAR HATIPAETSHS CHODPOETH HETE[A OTHOSHTRTLNG dEmpoll oo, ecan
0 TRHMSTCA HA BOCTOH] Ha 3anaa’

as




m MHEPLMANBHBIE GHCTEMBI OTCHETA.
NEPBbIA 3AKOH HbLIOTOHA

Bam yxte mapecTed sakod muepnun, CormacHo
ATOMY SAKOHY Tena (MaTepHATLHLIe TOMKI) HAXO-
OATCA B MOKOE HAH OBHMYTCA OpAMOJIHHENHD W
paBHOMEpPHO (T. 8. COXPAHANT CBOM CHOPOCTE He-
HOMEHHOH), eCAM HA HAX He DeilcTBVIOT SpyrAe
TEJIA.

Cyre samoHS HHEPOHN BOepbLie Swuiza #ano-
HMEHA B OONOE MO KEET NTATBAHCHONO YIeRODD
Faauaeo Fasunen, onybankoeaEsoli B Hazaae
XVII &

Hdo 2ror0 HA OPOTAMEHHAE MHOMMX BEKOE B
HAYKe rOCTIOACTROBANIA TOYKA IPEHMA [IDEeBHE-
IPpEYECKOrD yYeHOro Apuemomensn W ero no-
cnenopateneil. Cormacmo BarasiaM ApucToTens,
OpH OTCYTCTEHH BEEINHETO Boafdeiicrais Temro Mo-
BT TOARKO MOKOWHTRCHA, A I08 Toro, aTobis Tero
JBRBHATAICE © RU-ET(}.'F[HH-E!I!I-E I.'.‘[-I'.t'.ll'_lnl.'!l-l"_."l"'l'-.ll_'i, H!,-'Hl'.l:[ﬂ,,
uTO0M 08 Her) HeOpepelEHO JefcTROBAND JPYroa
TEJIO.

Faanneit opumeén Kk BLBOAY O TOM, Y4T0 PR OT-
CYTCTEMH BHEIIHHYX BOIIEHCTEHA Teno MOMer He
TONBKO NOKOHTLEA, HO M ABHTATHCA IPAMOJIHHE -
HO H pABHOMEPHO. A CHAA, KOTOPYIO IPHXOIHTCA
NPHEJAATWMEBATE K Teny ON8 OOLIEPHAHHA ETo
ABMAEHHR, HeOOXOIHMA TOALKG AAA TOID, YTO0R
VPABHOBECHTE OPVIHE OPHIGMOHHELIS K TEIV CH-
Mkl HAMPHMED CHIY TPeHHA,

- : fHLIe BAra
FANMAED FANMNER Mogo A0kl HA OPITHHS
ABMHEGIAA DLICKLOEBAINCE HEKOTOREL-

(1564 —1642) M yoeEMME ¥ g0 Dannaes. Tasnaeit,
i CHH i i [

Hranem newid durane, MexaEn:, i cmadesintslai P DONEN l?_ﬂ'fn

ACTOHOM, (A GEGH 11 sETEMaA- CBOMX NPpedllecTHEHHAEOR, NPHAIIIe]T K

i, DCRORATTE SROME PUMEnTLTL- NpaBANRHEIN BhIECITAM H MDHMEHHT HX

noii ipanka, [leper ficiosnmnen
FEDECIGT ANA BT aeHIa Beter- fima oORACHEHNA KROHEPETHRIX HBIE-

HEIX TS W CO8IRA ED Bl §ARIIAXER M, TeM camMbiM AaR TOMHMOR PAsEHTHIO
BCTERO DM M TR R HAVIEH
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B xonne XVII 5. anramiicknit yueasi Heaax
Huvromon obobmun exeogs [aannes, chopmy-
JHPOBAN JAKOH HHEDLHHE H BEJAKYHI €I0 B Kaue-
CTEE [epBOro Ha TPEX JAKOHOB B OCHOBY MEXAHH-
KH (HAYEH O IBHECHHH H B3agMOZelcTRHE TeX).
Hﬂi—]"l."l:}h]}" ATOT IAHOH HAIRIBAKT E-EIJEH--H S M-
nom Hervomona.

B manoxcenny HeoToHAa 3aKOH HHeDIIHHE 4HTA-
eTcd TAK! sBeAKOe TeN0 NPOAOAMAET VIeDHEH-
BATHCH B CBOEM COCTOHHHN NOKOA HIAH DARHOMEep-

HOTG H NpAMOIHHEAHOTO IBHMEHHA,

HCAAK HBIOTOH OOKA H NOCKOMBREY 0HO HE TUHYMIAET-
CA MPHAOMKEHHBIMA CHIAME H3IMEHHTE

(1643—1737) 270 COCTOAHHE .
ANranBosil pRang, HaTEMaTIR GME'H:D ,_m BPEMEHEM BHEIACHHIOCH.,
WA TEsNEon , OOy M PamEn T HTO MEPERIH 3aHE0H HuwToHa BRITOTHA-
SARGHA LHHAM WK, OTHK DAL SREOH eTCH He BO BCEX CHCTEMAX OTCUETH.

BOEMEPHONG THMTEEEA M ABITEEES

ARCIERCAN CRETA

Puo. 18, [ITnpe mowa-
HEIL MO TE L
TETEHCIH TR 88 TEa-
HOEMBEL © NOCTON W
CEODM TG M WPEXOLET
B ABMEERNE [T, &

Rl B LG T DO PO T L)
TR & TORMOGHE AN

B arom momHEo VOEOIHTRCH O O0-
MOMIRE ONEITA, H3olpAKEHEOrD HA PH-
cvaxe 19, CUHavats Teresi IRNHEeTeR
MRpAaMOA HHEAHD ° PARHOMEDHO OTHOCHTETLHO 38N -
JH (pre. 19, a). Ha aeii saxoqaTed Jea IIADHEA,
O0FH HE HOTODRIX T8 AT HA I"ﬂl.'IHEﬂHTH.ﬁLHHﬁ TTik-
HEPXHOCTH, 4 APYrod nogeemen Ha HuTH. CHnwt,
AEHCTRVEIIAE HA KARIRIHN A3 IMAPHKOR 0 BEPTH-
HAITH, YPARHOREIMIERHEL, TID TOPHIOHTATH AHKAKHE
CHIRI HA HWX He ABHCTRVIOT (CHIY COMPOTHRTEHIA
ROZAYXE B JaHHOM CIVUAE MOMHD HE VOHTEIRATE).

MIapuen 6vVAyT HAXOGIHTLEA B ODOKOE OTHOCH-
TESLED TENEEEN NP MT000H cCROPOCTH &8 IRUMEe-
HuA (1), Uy U B T.A4.) OTHOCHTENRHO 3EMAM —
TNARHOE, 9TOOR 3TA CHOPOCTE GELTA TOCTOAHHA .

Ho morgs rmesesdscs DONAnAeT HA DOCONHYID
Hackwne (pue. 19, §), @8 cROPOCTE GLICTPO VMEHE-
MEATCH, B PEAVILTATE Hend TENem HA OCTAHABRIH-
saeTcH. Bo BpeMA TOPMOMGSHNS TelemEN oba

I.I —r—

&) i)
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MAPHES IPHXOLAT B ABHMXEHHEe, T. 8. HIMEeHAT
CBOK) CHODOCTh OTHOCHTEILHO TelesKl, XOTH HeT
HHKAKHX CHJ, KOTODBIE TONKATHE Okt BX.

3HAYKT, B CHOTEMe OTCHETA, CBASAHHON ¢ Te-
JeMKON, TOPMOIANER OTHOCHTENRED GEMIH, aA-
KOH WHEDIINH HE RRINOTHASTCA.

Taxkum obpazod, ® GOPMYTHPORKE SAKOHA
uHepmun, ganroil Heororom, enenyer pobanurs,
UTO STOT 3AKOH COPABEILTHER He 018 BeAX CHOTEM
oredéra. bea Takoro yeaasmns sra popMyIHpoOR-
Ef ARIASTCH HOIABSDIISHHOH M TANEe HE COROEM
TOUHOM (TAK KAK MOMET DIPHBECTH K HEBEPHOMY
OpeICTABTEHHARKY O TOM, UTO0 JAKOH HHEPUIHH BhH-
ODOIHAETCA B AIODEX cacTeMax orcuera). [Toaromy
C TOUKH SPEHHA COBPEMENNLIX NpeAcTABAEHIH
nepowi sawon Hewmona GopMyTHpYETCA TaK:

EYRESCTEYHT TAKHE CHCTOME OTCIETA, OTHOCHTHILAD ROTOPLIX TONA cONXPa-
HIMT (BOB CHOPOOTL NeNaMemmeil, cCam Ha HHX 1e Dol cTEYIOT JPVrHe Tedas
HAH S CTEHA A TIAX TET KOMITe o Py T,

Cregver NOMHATE, MTC B nepaonM sakoRe Hbio-
TOHA pedbs HIAET O TEAAX, KOTOpEE MOTYT GHITh
OPHHATEL 38 MATERDHAABHEIE TOHE,

Te cHCTEMBL OTCHETH, B KOTOPLIX J4AKOH HHED-
IHHE DBHOCANICTCS, HAOLDAKTCH WHEPYUEIbL-
HEME, 8 T¢, B KOTOPhIX HE BLIOJIHASTCH, —
MEWHE P L O N DL,

SHEKOHE [OEMMEHNA ¥ BIANMOIEHCTEME Teu,
HUTOpPEIE BAM OPEACTONT HIYHMATE B 9 Hnacce,
CipOpMYARPOBAHLL A8 HHEPOHATLHEX CHCTEM OT-
cHiTi, B MHepIIHANBHEIX CHCTEMAX OTCYETA 3TH
suKONLL BnMenT HanGoaee npoctoi Baa. [TosTomy,
npedie 4em NPpHMeHAT: TOT HAR HHOM JaK0H A8
PRLIEHEA JAAAMH, HYAHO BROPATR CHCTEMY OT-
CcHiTA, KOTOPYE MOMHO CHHTATh HHEPLMAIHOM,

(:JIE'.II}"ET OTMETHTE, OOHAKD, YWTO HEBOIMOFHO

HAWTH TAKYK CHCTEMY OTCYETA, EOTOPRAA IAA
JI0BIX PACCMATDHBACMEIX B Hel AnTeHdER OLLIA

OBl CTPOIO HHEPILHA LEOH.
C oveHb BREICOKOH CTEMEHBK) TOMHOCTH HHEp-
OHANLEOH MOMHO CUMTATE PEHOIeHTDHUACKVED
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EHCTE:-.T'E.'. HTH_ CHCTER A :I1[!IH:I.'.IJ.1:EI].-'I."."]'-E.II B Jajadax
HedeCcHOH MEXSHHEA M ROCMOHABTHEN.

HuepiinadbHLIMHA MOMEO CYHTATE TAKME CH-
CTeME OTCWETA, CRASAHMHEEIE € JHOO0LIM TeJOM,
KOTOPOE MOKOMTCR HAH JBHMKETCA PARHOMEDHO
i H]}HMLJ."I: I:-!I'[-]F!Ii-il]-]l:]- OTHOCHTETEHD HDB‘EPKI[D{'T}I
JEMJTH.

CHeTeMEl OTCYETA, AMHMEYVIDHECH OTHOCHTEABHD
HHEDIHANBHEIX ¢ VCHODEHHEM, ABIAKTCA He-
HHEPIHAJ BHRIMH.

CymecTever OeCcUHCABHHOE MHOMECTEO EAK
HAEDOHATLHRIX, TAK H HEHHEDAAIBHEX CHOTEM
OTCHETHR,

Hak gnHieTes Tea0, eoan #a Hers He geflcreyT gpyrae Texa? 2. Yew
OTJIHYAOTCE araals TRasmes 0T Baragios APACTOTedH B Bonpoce ol
VOOREAE ponmoMepnoro gaiprensn Ten? 3 Kax oposogmases ofisiT, 130
Gpameraniil ma preeyrrs 18, 1 EAEs BRINOTLT B e ro Ml-:'n,:.':l-llr'? 4. Mafre
COBPEMEHHYI HOpMYIRpOEKY mepeoro aaxosa Hummoen. 8, Kacwe cac-
TOMLI OTCHATA MAARIRAMKTCH HICTHIEAAILNLIME, A KAKWe — HEeNHepILHank"
et it T TTpsaeamne oo se .

b sl
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Ha oToae n pannosepnn n npadMorEEeis ABR#YIeMca Doeige CTORT
JErRoniIBE AR ATpyIresHEN aptoMmobnas, [Tpe ropaoscenny norana
nToMofinTs (03 BHEUTHEro BOGASRCTRI TOKATHICA BOSPES. COXPAHNA
CHOM CHOPMC TS OTHMN TR LG SO,

Brrmonmgeres A8 &Moo HHEpIMI: a4) 0 CRcToME DTONETE, CRAIANHON o
semasi: §) B cncTeMe oTewiETa, CREIAHEON © NOSZI0M, BO BPEME ero
DPAMOARHERHOTD ¥ PRRHONMERNOTD BTN, BD BPEMA TORMOMe T

Mowno a0 0 OnNCHREOM CAVIAE COLTATE HHSHIATEROR CHOTEMY e
T, CHEALIITYID ¢ BOMARTE ¢ Noesgoms T

TaHKEH F = [}

H3 gyvpea dMaAke T KIACCA BAM HIBECTHO, 4TO
NPHYHHON WAMEHEHHA CKODOCTH Tena, 4 JHAYNT,
H ﬂpuuuuﬂﬁ AQFHIKNOSEH LR yl.'}r.'ﬂpl_"HLLt RER AP~
eR dellemaeus e amo meno dpyzux men & Hexo-
MOpol CLACE,

Korga ma Teno aeficTBYET cpasy HECHOILKO
CHM, TODHO IBHAETCH ¢ VOHOPpEHHEM, 6COH DaBHO-
;‘J.E.E'I'.Z'J:'ﬂ!.'ﬁJLIJ,H.H F JTHXRE GCHJIO HE PHBHA @ HYJAHL.
HanoMmuauMm, 94T0 pasHOIeHcTBVIOmMed BecKonsKux
CHY, OQHOBPEMEeHHD OpHJAOEeHHBIX K Teny,
HAJLIBAGTCHA CHAA, NPOMIBOJAAIAR HA TEAD TAKOE
e TeficTEHe, KAK BOS 3TH CHILI BMECTe.

[locKOABEKY YeROpEHHE BOGHRKAST B PeAVILTA-
TE AeCTBHA CHJBI, TO ECTECTBEHHO OpeINOI0-
MHTE, 9TO CVIMECTBYET KOMHYECTREHHAR B3aHMO-
CEAAL MENIY STHME BENHHHHAME,

Huagennriit onerr vlescnaer mac B ToM, WTO
nen Gomnme Svaer pannogeficTEVIONIAS MpHEIO-
HEHHEIX K TEMY CHIT, TEM DOALIIER YOeROPEHHEES [Io-
JVYHT Op# atomM Teao. Hanpusep, qes crabmes
thyThoancT ORET ROToH Mo Jemanemy Ha mMoJe M-
¥, TeM OOables yorRopeAme npuolperaer mpa
aToM MAY B TeM GONBIOVH) CKOPOCTE OH YCIIERAET
HAODATE 38 T@ QOH ceKVHIEL, NOKA BIANMOgeieT-
BVET ¢ HOroi pyricancTa (o nprodpeTEHHON Ma-



Puc. 20, Dmerr,
CHHAETEILCTEY KHILHE
i3 TORM, UTO VOKOPE R A,
TIOT Y A0 TRIDM,
SANMCHT O SEACCET TETA

YoM CEOPOCTH MOHHG CYIHTE 00 TOMY, HACKOILKO
AAJER( OH OTASTAST MOCTe Yaapa).

Mrorouncrenniie HAbIOIeENS W ONLITE CBH-
ABTENBCTEVIOT TAKHKE O TOM, 4TO YOKODEHKA, 1O~
AVYASMEIE TEJIAMHN, 2ABHCAT OT MACCH 3THX TE.

Yrofisd B oaToM  VAOCTOBEDHTLCH, OPOIBIAEM
onkiT. BoakwmémM IHA OIHHAROBRIX BO3IVIOHBIX
mapuKks. B oIME Ha HUX BAOKAM MATEHbEYH By-
CHHKY TAKOMO Bech, 4TobLl mapuk Bmecte ¢ Oy-
cHHKOM Mor BaTereTh. Hamonuum oba mapHea
reaMes 0 OJHOMO B Toro sMe ofnivma. Pacmono-
SEHM IMAPHEN Ha oxeoil B Toil me BacoTe (Damxe
¥ noay) u oroveraM. M yemgusm, 4T0 OIADHE
¢ BycHHKol focTRrHeT noroaxa nmoaske (pue. 20).
duaunT, nog aelicTEHEM OaHOI B Toil e pOBRHO-
geficreyiomeil cuam F, passoll pasHocTR geifer-
EVIOUHE Ha [MADHKH apXHMMegoBoil CIIn H CHIIb]
CONpOTHENERNA Boaayxa (F = F, — F ), mapug
fea rpyaa moayura Soasmee yexopenne. O senn-
UMHE 8r0 VOKODEHEA MOMKHO CVANTE [0 TOMY, YTO
OfH0 U TO e PACCTOAHHE — OT MECcTid CTAPTA OO
OOTOMNKRE — OH HPOMIEN 38 MERBITHH TPOMEHCYTOK
BpEMEHM, WeM MAapHK ¢ DYCHHROMN, MACCH HOTO-
poro Soasme. 3HAYHT, €ro CHOPoeTL pocas DeleT-
pee, 9T0 CEAASTEALCTEYET 0 GOABIIEM YCROPEHUN
ABRHEHH.

Ilna nogreepacAHHA TOTG, UTO NP AaHEol eH-
A6 MOAYHASMOES TETO0M FOKOPEHKHE JABHCHT OT MAC:
Chl BTOTO TEJa, PACCMOTRHM S0l OIHE ONLIT.

Ha pweyare 21, o nsofpaskeHa JeTHOTIONBENG-
HAH TEACHEA ¢ YRPEMIEHHBIMT HA NCH MaleHb:
KO KamelsHRIeH M ABYMA OIHHAKOBRIMHE TETHH-
MH BEHTHAATOpaMA (pafoTammipMy OT HAXOMA
miefics BEVTPH Kaxcioro us nux Satapeiikn ognod
o Todl e MomHeCTH). [JLonyeTHM, MACCE TN
BMECTE ¢ KanelbdHield o BeETHIATOPAMA HAM
HARSCTHA,

K memesne MPHBAIAH OfMH WY KOHIOOE ENTH,
nepexHHYTOR Heped 60K, K Apyronmy ROHIY HHTH
npHEpensés peboasmoll rpys. JToT rpya HymReHn
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Pric, 24, [lemosECTpaing
ETO[MING JARSHA
HrsoToHA

0y

ANA TOrn, 9T00h CROMOGHCHPOBATE CHIY TPEHHA,
AEHCTBYIGUIY IO HA TBHMRYIIVIOCA TRASKKY,

Brone rpaektopHH DEHMEHHA TeNeMKM pac-
nonoxaM GyMamuyvio genTty. OrkpoeM Kpas .
BHAKMHM BEHTHIAATODPL. B peavirTaTe BiaHmMo-
AeHCTEHA MX BHHTOB ¢ BOBAYXOM BEHTHIATODEL
ByayT TOMKATE TeTemKy ¢ HeKOTOPOH mocToannofl
cHAOli N0 HANPARTEHWH K OrDAHWUMHTENTD HA
wpam ctona. [Ipu srom ga Symasxsoil neare Syayr
OCTABATRCA COBNL KANENE, TATAKIINY YEpes paR-
HEIE TTPOMEM VTN BREMEH T,

IMocne roro mag Tereska OCTAHOBMTCHR, BE-
RMOYAM nonTuaarops. Howmepne paccorosmnna
MeHAY COCEAHHMH METHAMMH M4 JEHTEe, MOMEHO
YOReAMTLCR D TOM, 9TO 3TH PACCTOAHMA OTHOCHT-
CH KaKk PAA HETETHBIX [NOCAES0BATENABHELIX STHCED
(1:8:5:7:9...). BuaunT, nog jeficTBHeM DOCTO-
AHHON CHIB TeIeKa IBHIMAIACL PABHOYCKO-
PEHHO,

HTolM OOpPeJeiIdTh VCHOPEHNE IRAMREHHA Te-
JIEMIKH, HAMEDHM MOIVIE (5) BRKTODA &8 Nepeme-
MIEHHA (T. €. PACCTORHNE MeXIY KPAHHHME MeT-
KAMH Ha JeHTe). 3aTeM NocuRTaeM uHcao (n)



NPOMERYTEOR MeRIY COCeJHMMH METEAMH HA
AeHTE, HAH, 9T0 TO ¥e CAMOS, HHCIO IPOMERYT:
KOB BpeMedd T 5a BpeMSA ABHMMEHNA TeTeEKH.
o gopmyae ¢ = Th BNYHCAHM ORPOMEXYTOR
RpeMerRH f, 34 HOTODLIA TENEREA NepeMeCcTILIAC

2
aa pacerosune 5. Ha dopyyan s = % BEIpAINM

MOOYIE VOEOPEHAA |'a = f—: H PACCUYHTHEM BIT.

Temepl YEBONM MACCY Boell TRHEYIIEHCH CHe-
reMul (cocToamed M3 TeTeEEN ¢ BEHTHIATODAMHE
M KAOMILHHIOEN M rPy3a HE HATH) C DOMOMLH
rapk, KaK IOKAIAHO HA prcynxe 21, § (mpu sToM
OfHE THpbKA A0DARIAETCH K YHEe HMelleMycH
rpVay HA KOHIE HATH Q1A KOMIEHCAILHHE BO3POC-
OIeH CHAbLI TPeHHA ).

MorropuM onwit, Onpefjeans YCHOPEHHE H
CPAEHWE 8MD ¢ VCKODEEHEM B Ipelbi Y IeM OITLITE,
MOMKHO YOEIHTHCH B TOM, 9TO ODH ZeHCTaHN OJ-
Hoft 1 Toft #te CHIK CHCTEMA T, MACCA KOTODOH
crans BARoe Gonnme, npaobpens B 2 pasza MeHL-
E
3

Ha paccamoTpeHHOTD OTRITA B pagn OOMO0HEIX
CAEIVET, WTO YOROPEHUR, coofijdesbie meldm
OOMol @ Mok He NOcmoAniei cuacl, ofpammo
ﬂpﬂﬂﬂpuuﬂﬂﬂﬂhﬂﬂ MOECCAM AMUX MEeEA .

C NOMOIILI SToiH Me SKCOePHUMERTAIBHON
VCTHHOBKH MOMHO MNPOBECTA ONET, HOSHOJLAK-
IIHH YCTAHOBHTE KOJNMYECTHEHHYH BIHMMOCBASL
MMV YCEOPEHHEM ¥ canoil, coolmanmed Teay
ATO YOKOPEHHE.

Jng 3Tore cHEMaeM JO0ARTeHHEIE B TPEIBLLY-
IeM ONLITe MMPH, 9T00BI MACCA CHCTEMEl ONHTH
CTANA TAKOR, KAK B MepBOM onkiTe (puc. 21, ). Ho
TEMeph MPHEEAENM TEASHMEY B IBHAEEHHE, BHIW-
YHB TOABKO OOAH BEHTHAATOP, B PEIYJIRTATE HETD
Ha Tenexky Gyrer geficTBOBATE B 2 PAJA MEHBIIAR
CHIA, YeM TpH ABYY BRINYEHHBIX BEHTHAATODAX
(NpHIABABIINX TEMEEKEe YOKOPEHHE 4 ).

miea yeopeHRE, T. €.
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Kax nokasuBA0T HaMepPeHNA H BLIYHCISHHSA,
Hpn YMEHBIIEHUH CHIM B 2 DAA VCKODEHHE TOME
VMEeHBIIAETCH B 2 pasa, T. €. CTAHOBHTCA DARHKIM

g {IpH HEHMIMEHHOH MACCE TETEKKN),

SHUMIT, YOROPEHUE, ¢ KOMOpMM JeUemca me:
A9 NOCTMORKHOL MACCH, RPAMO RPORODULOHETEHO
RPUROMENNOL 1T 3MOMY MEty Clae, 8 peayLbmiame
KORLoPE BOFHUERAE JCRODENLE.

Konnuecrsennan BaanMOCBASE MeMIY Maccod
TE/lA, YCKOPEHHEeM, C KOTOPLIM OHO OBHMEETCH,
H pUBHOAEHCTBYIOUEH OPHIGHeHEBXY K TEAY CHI,
BRISBIBAIIIHAX 3T0 YCKODEHHE, HAAKIBASTCH MO~
poiat aakonom Heromona. OH (hopMyIHDYVETCH
TAK:

YCEOPEHWE TEA NPAMO OPOIOPUHONAALED PREHOTSHCTRY IO CHA, TRII0-
HEHHEIX K TeaY, o o paTHO NPONOFIHONAILED 80 MACCE,

Caenyer HOMHHTE, 4TO BO pTopoM saxone Hew-
TOHA, TAK He KAK 0 b IepBOM, TTOS TETOM [Moapa-
FVMEeBAETCA MATEPHANLHAA TOWMHA, JIBMACEHNE KO-
TOpOi pACCMATPHBASTCH B MHeDIMANBHOH CHeTe-
Me OTCHUETA.

Maremarnueckn propofl sakon Hewrona sann-
CHIBABTCH TAK:

a=

3=

Ha copmyns cnegyer, UTo BEETOD YCHODEHHA
CODTASAET N0 HANDABASHHIO C BEKTOPOM pPABHO-
AelcTRYIOILEH DIPAAKEHHLIX K TeIV CHI.

B cranaprom sune sropoil saxon Hewrora
MOSKHO BANHACATE:

HIHN



roe a, 1 F,_ — NpoeRIHH BEKTOPOB YCHOPEHHA H
CHIR WA 00k X, 84 1 F — MoIyad 3THX BERTOPOR.
Bam yse M3ROCTHO, 9TO CHAA WIMEPASTOA B
nemmonax (H),
TMoxamen, HaK ¢ DOMOIILED BTOROre Z&HOHS
Hrwropa gadres oupefercine eqMHENIE CHIEL —
1 H. [lna aToro BEIPAanM MOZY b CHILI

F=ma.

B cooTBeTCcTEMN C© 3TOH QOpMYIOR cUIA paRHA
eauunne (1 H), ecan Macca pasaa exmanme (1 &)
H YCKODPEHHE pARHO equHnme (1 M ).

B CH sa edunuyy cuivl NPURUMACMEA cuxa,
confitgaouial meRy Maccoli 1 EKr yexopeHue
1 m/c? & nanpaatenun delic MEUS CLLTRL.

TMoayyum COOTHONAHAE MEMIY eTMHHIAMH
CHAEL, MACCHD M YOEOPOHIA:

1H=1xr-1m/c?=1xrr-m/c?

AT 1L Yro spaneton nperained yoxopeERoro germeHns tead L. [Ipasegure
OPEMAPE 03 #EHHEN, CRRIETEILSTRVIOMHE O TOM, QT YoM Goanire mpa-
NOMeHHLA K TeNy ciia, Tem Gonsime coofiiigemos 3708 cRioll FrRopeHne,
3. Henoawoya preyans 20 o 21, pacCKaseTe 0 X008 OI4T00 M DRiD0Iax,
CARLVIIELHE WA arix onsrren. 4, Chopaynupyiite sropoil sakes Hesoro-
ua. Kagod ssvemaTeyeckod fopMyaoil on pupasaeren? 5 YUTo MosHED
EERENTH (0 BATPRATSHEA BEETOPA VCHODEHHEA i BEKTORA PARHOIRRCTIY K-
el MpRaGHERIEE K TeTy onad

1. OnperesnTe eRAy, oA TEACTERSM EOTODOR BRIOCHIEIROT CRATHBASTER
A TOPEM ¢ VoRopeRNes, pageak 0,8 M/cd, penn MACoH WeTOCRIIERTa
RMOCTE ¢ ARAOCHITRTOM naswa S0 ke,

2. Hepes: 20 ¢ mocae Hagaas AEMHECHER AARKTRONGG DESHIEE CHOPSETE 4 M0,
Hudmere cuay, coofupmonym yOEGpEHHE, SClH MAaccd aHexTpoBNE DRE-
Ha 184 7.

3, JNea tena pasgodl Macck gersyTeR o veropesamn 0,08 & 0,64 m/c® oo
orpeTeTaenng, Papns ax moavan sefeTeyeinx Ba Tesa cra? Hemy pas-
B CHAR, TEACTHYIOWAR HA FTORM TEI0, SCIM HA Nepeoe AelicTBYeT CHIA

1,2 H?




4. U BaxaM YeRopedswes DyieT BCONRBaTH BEAXOSAIHRcH moa sogoll may

meccofl 0.5 kr, ecan qeficTaYIOMIIAR HA HETO Caa ThixecTn pasaa § H, ap-

xuMegors cuos — 10 H, o cpegsan cumn conpoTHETOERA TRILHEEHNG —
2 H?

5. Bacxerfonnasit M, npofiin cKBOIh KONBOO B CETHY, Mo Nedcrmuem

CHAE TAMECTH CHAYAIA IBMHETCH BHHS © BOAPACTAKNMIIER CHODOCTEHRD,
A [OCAE YAapm ¢ mMox — BEEPX C YMEeHRAWINERcH ckopocTER. Hak na-
NpERTHIY BEKTOPRE] YOROPEHEHA, CROPOCTH § DepeMeIIeHEA MAYA 0O 07
NOMIeHEE K CHTe TAMBSETH MM 600 FRMMHRN BRI BRen |

Teao ABRHETCA NPAMOAHHERED ¢ DOCTOAHHKEM Yexopeaies, Kagas
DETHYNNE, XADAETERHAVIOMIAA [RHMEHES STOP0 TeSd, BCECIA DOHA-
npaETeRs ¢ paEEGAERcTIVIONeE NPEACEHEHELX K TETY CHA. & KAKAe ne-
MHYWHR MaryT OLITE SATPABISHL OPOTHREOMOTOMAD DARNOICRCTRVED-
ey

Bt amaete, uTo He ORIBAET OAHOCTOPOHHENOD
HEHCTEMA OHOTO Tega HA OPYIOe, TETA BCeraa
BaAHMOEsHcTRYIOT ApyT ¢ apyrom. Hanpamep, ao
EpeMA 2a0WRAHHA MBO3IA He TONLED MOSOTOR q8H-
CTEYET HA MBO3]L, HO 0 FE03lk, B CBOI OUYeDedh,
AeHCTEYET HA MOMOTOH, B PESYABTATE YEro Momo-
TOK DCTANARTHBAPTOR.

HTo MOMHDO CKASATE O CHIAX, ¢ KOTOPLIMHE IBA
TENE JEHCTRYVIOT ADYT HA ApyTa?

JIA oTBeTA HA 3TOT HONPOC OPONEIAeM TAKHE
ONBLITHI.

K vEpennéHHOMY HA INTATHRS ReMOBCTDAILHOH-
HOMY IHHAMOMETPY NOABECHM BTODOH TAROH e
guHAMOMeTp. [Ipn arom crpenkm npabOpoB OT-
HKAOHATCA B MROTHESMTOIOMHLE CTOPOHLL, HO HX
noxazaHna GyavT oapnakonsl (pue. 22). Creposa-
TENLHO, AWEAMOMETPE BIaHMOIeHCTDYIOT PABHEI-

MH 00 MOOVAH H OpOTHBOIOIOMNHO AANPARIEH-
HEINI CHJTANIN,

Pue. 22, Cuenocnnue Tenn ageficTeyOT ZPYT HA OPYTA © PABHLIMH
A HAMOMETRL : 5
nokaaMBamT ogwnakg- LU MOLYAK CHIAMH H B TOM CIy4ae, ECIH BIAH

Dbl 0 MOSY K CRTED MOJEHCTEHE MPOHCXOOINT Ha PaccTORHHE, OnnT,
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Peuic. 23. Beawsomedi-
CTEHE MArHHTOE
1l PRCETOAHMH

Pue. 24, Baaxmoaofdct

EHE ORHHEVITHXCH
CHOeILIEHERX TEN

AOKABMBARIOMINA oT0, Ha00pAMEE HA DHCVHEEe 23.
Ha crTep:xHE IHHAMOMETDOB HANETH EpPYrake
CTOMMEN, ¥ KOTODRIM Kieiixoll nemToli mpawpen-
JIBHLI MRS HEPEHI{EEEHIE MATHWTEI. MH.F'EH'
T OTTAAKHBAIOTEA, TOMKOMLEY OBpAIMeRt gpyr
K IPYTY OOHOHMEHHEIMY [IOJTIOCAME .

Ao HEYMada o0sITAa JTHHAMOMeTpE ObIIE pasbe-
IEHEl HA TAKOE DACCTOAHNE, NPH KOTODOM CHJIL
BIAMMOASHCTRHA MATHUTOR GRLIH DPEHTHYECHH
PEBHM HYJK H HE DETHCTPHPOBAAHCE IHHAMOMET"
DEMH.

Korne oouHE A3 OIHHAMOMETPOB CTANH NpPH-
BIMMKATE K APYTOMY, HX OTDOIKH HAYAMH OF-
KIOHATRCA OT H':,."'_"[H' B 'P.E.-E'H'I:.IE (‘.‘TI}PDHH- ETD OaHA&=
WAeT, YT CHALL, ¢ ROTOPBMH MAMEHTH JeficTBYIOT
OpPyT Ha APy, NPpOTHEGOOAOMAHLED OO0 HAIDABE-
SEHHI,

[Ipn cOIMEEeENH MATHUTOE NOKASAHHA THHA"
MOMETPOR BOZPACTANINT, HO B RAMILIE MOMEHT OHE
PEBHB ADYT ADYVIY — 3HAYMT, MATHHTH! OTTATKH-
BAIOTCA ¢ DABHEIMH 10 MOAYIH CHIAMM,

Teneps paccMOTPHM ONBT, B KOTOPOM CHJIRE
REAMMOAeHCTRIE HIMODHAIOTCH B OPONeCces ABH-
#eHrs BaansMogpficTevEMoux Tea. Ha pucyi-
ke 24 nacbparméH caMOABHMYIIHIICA HIPYIIet-
HHH TpakTop, KOTOpEIN TAHeT Ha GvHcHpe Mme-
TALANYECKYHD Kopolky ¢ rpysoM. B KauecTse
ﬁ!-'H-'EI'IpHﬂm TpoLa HOMNOALIOBRAHE! CIETNMEHHKE
OPYT © ApyroM TPpyOUATEIE AHHAMOMETPLE, OAHH
HI KOTOPLIX NPHEPEILIEH K TRAKTOPY, 4 BTOPOI —
¢ Kopobre. [loxkasaHuA IHHAMOMETDOR OIHHAKO-
BEl, SHAYHT, ABMHYIIHECA TPAKTOD H Kopobka




ﬂEﬁETEHﬂT ADYT HA APYTA C DARHEIMHE M0 MOITYIIE
CHIIAMHA.

ITH B MEOrHe APVIHe ONBITL COAICTENFCTEY BT
O TOM, STO

CHILL © WOTONLME TBA TeXA JEACTEFHT TPYT HA APYTA, PARELL T MOIYI00
W TROT RO 0T HEL [0 AT PA R e H .

F,=-F,

Dror aakxon Guin orkpet HewToroM M HASRIBA-
BETCA mpembum sakornom Hwomona.

MaTeMOTHUCCKH OH JANHCLIBAGTCR B CIEZYVID-
BN BROE:

P =P

SHAK sMAHYCE NOKASLIBAST, YTO BEKTOREL CHT
HHIIPABIEHE! B PAIHBIE CTOPOHBL,

Jipboe M3 HADIOOAEMBIX HAMH JIBHMKeHNH
PAATHYHLIX T MOMEHO OOBACHATE ¢ DOMOIOBE
saroa0oE Heoroma.

Hanpumep, sayvmeil gegtonel ADHSKeTCA Bie-
pég GOArOIaps TOMY, 9T0 OH OTTATKHBAETCA HO-
raMH OT 3eMJIH, T. €. BIaHMOoZelicrayer ¢ Heil,
Henopek u a6MIA TERCTEVIOT APYT HA APVIA © OIH-
HAKOBRIME N0 MOIVIH H NPOTHBOIOADMKHO HA-
HPABNEHHE MY CHIAMM H MOIVTAH0T YOCHODEHEA,
oBpPaETHO NPOMOPIWOHATEARE WX Mmaccam, [lo-
CHOALEY MACCA 3eMIH OTPOMHEA N0 CPABHEHFID ©
MACCol YeNoBeKA, TO YOKODEHRe 3eMIH IpaKTH-
HECHH DARHO HVAK, T. £. OHA He MEHAET CBOK CHO-
pOCTE. Yenoner e NPHXOORT B IBHIKEHHE OTHO-
CHTEMRED GeMTH.

CnegyeT oTMETHTE, YTO CHAL, BOAHHKEAKITHE B
DE3yALRTATE ESAHMONSHCTBUA Tel, AETAKTCA OH-
namn oaroli npapoasl. Hanpamep, 3emaa u JIyaa
BEAHMOIEACTEVIOT JPVE © JDYroM DOCPEIcTHOM
CHI BCEMMPHOND TATOTEHMHA, CTAJNBHOH BOIAL W



MAMHUT APHETATNEAKDTCT OIAFOZADSA AEHCTBHID
MATHMTHRIX G,

: ; HieHia ¥ 3eMAe NpeaMeTshi, Jexaliie Ha omo-

S DC, HEMHOTO COHMMMBRTCN CAMH H CHHHMAKT Ha-
R (oA VIOCH 104 MMMHE onopy (oOMYHO 9TH ge-
i, nSRCTEYHI L PopMALHE TAK MATER, YT0 MLl HE JAMeUAeM HX).
:mﬁm“w B pesyanTare H B CAMHX TEJAX, H B ONOpEe BOI-
HE YPEEHOBEWMEAIT HHKAKT CHIH YOPYTOCTH, DOCPEACTBOM KOTO-
gmm;‘“ PEIX Tead W OOOpa BIAHMOIEHCTBYIOT ADYT ©
i pRIHIM TENEM Npyront.

Cray, mpuIoseHHVID K OOOpE 8 HANDABAOH-
HYI) BEPTHEATRHO BHHZ, HASLIBAKT S4C0M Meid

P, & cnay, DpUACKHEHAYID K TEAY ¥ HANDPABMEH-
HYVID BEDTHEANLEO BREPX, — CUAOU PEaRyUL Ono-

Phi N. Kax WHbE OTMETANOCE, OO DTH CHAL ARNT-
HTCH CHAAMM YODYIOCTH,

Caenyer NOMEHTE, 9T0 CUXBL, O KOMAOpbix doso
pumeR @ mpemoen jaxoxe Heiomona, Huxo2io
He pasroseiuaqom dpye dpyea, nocKoabpKy oHu
npuUlOMERB K paiieia mexam. (Jlse paBEEe DO
MOV { OROTHEOODGIOH(HD HATDABISHHLIE CH-
Akl VREABHOBSIMINBAKT IDVE ADYEA B TOM CAVYaE,
BOAM OHM DPHA0HEHE! B ojuaosMy Teny. Torga ux
PABHOASHCTBYIOUIAA DPABHA HYIK, H Tels OpH
adTOM HAKOOHNTCR B 'FE;EHQHEEH'I-I. Te Ba HHEQ O
HTCH, JHDQ JBHMETCH PABHOMEPHO M NPAMOIN-
HeHHD. )

TLICEET 1, TloassvAck DICYHEAMA 22, 23 o 24, paccRampTs, KAk MpoBOIRARCE
HeelpatHELE HA HHX OORTh 1 EAEWE BLIBOILM OBLIH COEIAHBL HE Oc-
HOSAKNE folyusssmx pesyabraton 2. Copayvispydiee sperait aa-
ronl Higoromus. Kak on aanpnesipneres sarepmotoaecEin? 3. Yro smosso
CIEAIATE 00 VORODERAN, BOTORM TRIVIAST DaMTA TPE RREANHMOISHCTREIN
¢ Eaviges e Beil genoperom? Oreer ofocHyitte, 4. lIpasenpre npa-
MEeDLl, MOKAZMBAKOIHE, WT0 CAARL, BSOSHHKAKIINE B DEAVIAETATE EIAN-
MOARIICTEHA IBVX Tel, OINHAKROER 00 cRoell npupoge. 5. [Tosemy Besap-
HO TOBROPATH O PAERHOBECHH CILI, BOSHOKARIINE OpH BEAIMOIEHCTERRH
Tex’




Puo. 2T

|m

[¥E]  ceosoawoE nanenue Ten

Ha proynxe 25 noofpamén tesauuit aa 1ocke Kamenn, Caeaailie s mer-
e Thicad e PUETAGE W HAoipAZETE CTPEIGWH AME RS SHIIEL, BOTOpLLE
mo epeTnesy aakony Husmonn pamod aper apyry, Yro o a8 enaw? O6o-
FHAMLTE HX.

Byaer M opeBHINSH NpeTen Hasepesnll guaasodeTpa 1T, maolpasisng-
o B pEeyuEe 268, et 08 paccHuTaE Ba wasepense cua 3o 100 H sxmo-
HNTeARHO |

Ha poeyaxe 27, g gaolpamessl TB& TEREHEN, COMMHHEHHREE MeB Iy o0-
Goll T, [Toa aedcrones peroTopofl cnan F reaes e IPEIMAR B JHH-
HEHEE o yewopemeen a = 0,2 M/l

&) OnpefesnTe TpoEKIHA Hs 00b X cia Fy i F|, ¢ ROTOPRME HETS fefer-
Ve c:lvlnmnﬂuuun HIL BTOPYE B OSpEYH Teasmi. ( TpeHme 1 yaHTh-
A TE.

G) Hemy OyvEyT DAsHLL Opoe kAN £140 Fl M Fa- SCIH TENeHEN TOMEHATE
MECTEMA, HAE MOHAZLHD He pacyHEe 37, 07

o] B kaxom B3 aByN CUYNIASE, DOHAZAHALIY HA pUoVARe 27, HUTE Med Ty
TEIENHAME EATRNYTA (HALNET

r} Onpegennre npoexmno cuast F, nog gefioreien KoTopoll Tenescxsn
TPHIILIE B B HEHEE,

CrofogHuiy DASEHHeM HASREBASTCA ABNMGEHHE Ta Mol AelcTEMEM CHIR
THARCTH,

[Tagerwe Ten, HAGLIOAAEMOE HAMH B HOBCE-
JAHEHHOR BHIHN, CTPOND POBODE, HE SBJSeTeH Cho-
BOIHBIM, DOCKOJIBEY [IOMHAMO CHIB THHMECTH HA



Puc. Z8. Puosroycropsss
ks MRS e cRolon -
o DAMAKETD [MAPEHE

Teda JeRcTEVeT CHIA CONPOTHEINEHHA BOIIVKA.
Ho ecan cuin conpoTHEISHEA NpeHefpemnmo Ma-
A N0 CPABHEHWE C CHAOH TAMECTH, TO ABHHEHHE
Ted OYeHs DAMAKO K cBODOOHOMY [HARK, HApH-
Mep, NpH NaJeHHH MATEHEKOTO THEEIOND IIajd-
KON HIapmHa).

Tena nagawoT ceobogEo B GeapodIVIIHOM ITIPO-
CTPAHCTEE, HATPUMER BHYTRH COCYVAR, HI KOTODO-
I'o OTHAYAH BO3IVX.

TlockofbEY CHAA TAMECTH, DEACTEVIIIAR HA
Kaxgoe Temo BONHAN DORePXHOCTH J8MIH, DOCTO"
fAHHA, To ceofodno nadawuied mero doaxHo dBU-
ZAMbCA O MOCTHOAHHEM UCKOPERUEM, T, &, PaaHO-
yeropenno (3o cneayer Ha Broporo saKosa Hemoe
TOHA).

OnuiTe! DOATRCQAHIAIOT 3TOT BRBOA. Ha pueva-
ke 28 noxasanil DONKREHEA cEODOIHO TagAWIe-
ro mapuka, RoTopei goTorpadEpoBATE Yepes
gaxasie 0,1 c ¢ MOMeHTA HAYATA ABHEeREA",

Mu amaes, 4To MOIVIH BEHTODOR TepeMerie-
HIl, COREPITAEMBEIN TEIOM OPH OPEMONTHHEHHOM
PABHOVCKODEHHOM ABMMSHHN 38 DaciefosaTelh-
HEIE PARHLIE OPOMEMCYTEN BpeMeHMN, OTHOCATCH
HeK PRI DocIegoBATeNLOLIY HEYWETHRIX WHCE.
Hvenno Taroi paa u obpasyior cOoOTBETCTBYIO-
IMHe MepeMeeHNE MAPHIKA, NoKAIAHHEE HA pH-
cyHKe 28:

By 2 Byt By LByt 8y =
=4, 0em: 14, lem: 24 om:35cn 45 o=
wl:8:5:T7: 8.

Takuy ofpasom, OTHOIIEHHE MOAVISH BeKTO-
POB ODepeMenieHsil, CopepIIEANLIE NIAPHEOM 3a
NOCIEN0BATENLHEIE DABHBLIC [IROMEMLIYTIN BpaMe-
HE, CEIETENLCTEYET O TOM, UYTO DIAPHE B CRO-
ﬁ-l}j]_'F_IDH MENCHHE OBHTraaca PEHHE}"L‘-H.DFE‘HEU.

' Tanse dororpadiss ANTAKT CTROFICHEI KRR METHI0M.
Croficane nagammndi B TessoTe MOPAR DCSEEIRIOT 1€aT -
MEMHEMA BT KAME CBRTA CTHODOOHONA R[S DAEHRLIR THG-
MEMEVTENR BpEMEHRE, Moxomenss CIBPHETEE B MEOMEH TR BN OeE
thaticcpyIrTeR EE  EHEE QOTGANNAPATA, 2ATHOD ROTOpOTo
OTEPET B TENeHES BLETO BPEMEHN MATEERR OIREHErKn,
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Pac, 28, He menpaitia-
DS COTPFTHRAR R
BOZAVER, BOR TRAR

B TpyiKe COBOpIIANT
EROAO LS AT H0

Hs pucynxa 28 sHIHO, 4TO ¢ MOMEHTA HAYATA
ABHAEHHA mapHk npomén 1,23 M 3a 0,5 ¢, npr-
YEM ero HaYaJdbHAS CHOPOCTE ORINA DABHA HYIIH.
Ilo 3THM DTaHHEM MOMHD ELYHCIHTE MOIYIER BEE-
TopPa YCKOPeHHA [MAPHEA, BHPA3HE €70 13 (hopMy-

at?

JIBI. & = T
_fs_ol28u _ ZABM _ 2 2
=0 =00 —oaset - Doha/etaD Bulel.

Crobofnoe nagenne WAPHHEe TPOHCXOIHT ©
vekopeanes 9.8 u/c?.

A ¢ HEKRM YoROpEHHEM OVIYT cBOGOIHO IAJATE
APYTHE TEAd, HAIDHMED KYCOYEeK BATHI, KAPTOH-
HAA Kopodkd Ha-nog ofyen, jepesdsEHas GveHH-
Ka? JIpYIHMid CHOBAMME, SQ6HCUT AU YCKOPEHLE
fipu cEOOOGROM MAodeMul mesd Om LY MOCCH,
IBEEMA, Popab U m. 4.¢

OTBeT HA 3TOT BONPOC JAET ONBIT, HIoOpamdn-
Hu HA pucyHEe 29. B crernsaumpodl rpybke ann-
HOW, NPpEOIH3HTEARHC papHod 0.8 M, HAXOAATCR?
KYCOUeR MpoDEH, IpO0OHHKA, OTHYLE DEPEITTKO ©
MOHETKA., KOHOL TpVOKH repMeTHYHO 3aKynope-
HBl PEIHHOBEIME OpofkaMi, B OJHOHR #3 HOTORBIX
HMerTeA Kpan. OrkaqsaeM Boajgyx B3 TpydKA 1 5a-
KpoeM kpan. Hpn nepepdépThiBAHMN TPYOKHN ML
BHAHM, 4TO BCP HAXOAAININECH B Hel Tena ogHo-
BpEMENHO JocTHTAWT AHA. B nwoboid MmomenT Bpe-
MeHH BCe OTH UPEIMETH HMeT OINHAKOBLIS
MIHOBEHHHEE CKODOCTH, 8 JHAYHT, ABHMKYTCA C
OAMHAKOBREIM VOROPEHHEM, KOTODOE® HA3IMBAETCHA
yexoperuem capfodnozo nadeHua ¥ ofosHAYARTCA
Ovieolt g (mepeoil OykBOH OJATHHCKOrOD CHOEA
gFravitas — sTAMECTE: ),

¥exopopwe eroSoTHOTD MANSHEN — VORGPAGE, ¢ KOTORIM ARRMGTEN TET0
o BpasH CROGONEOr T HIL.,

CymecTEYOT cnocodbl ONPeletsina THCIDBOTD
SHAYEHHE & ¢ DonkIed TOMHOCTRD (HANPUMER, 10
0,00001 m/c%). Ho npu peliediy 38484 MKOIBHO"



o EYpea puanky, rae ge rpedverca sricosod To-
HOCTH [E3VARTATA, ODLIMHO MCOONBIVIOT IHATE-
aue 9.8 v /e wasr game 10 m/c?.

Crofiognoe HagcHNe ONMCHBASTCE TEMH e
hopmynamMi, 9T0 H A0ioe PABHOYCKOPEHHOE JIBH-
aenne, Hanpumep, npe oDajeHHEH B3 COCTOAHMA
MOKOA OPOeKIIHH BeKTOPOE CKOPOCTH M Iepeme-

MeHHA PACCUNTLIBAKTCA NO GopMynam v, = a_t,
. a.t?
*= "3

] » BLIH HAYANRHAH CHOPOCTE HE PAEHA

ue =,
da,
OG0IHAYAKIIETO TROSKUM TRONIROIRHOTD YeKro-
DEHUNS, CTARAT g, NOAYEPKHBAR TEM CAMEIM, TTO
mwboe ceofogHO TAZAKMIEE TEA0 AFHACETCH © YO-

KopeHrer ocsoboanoro nagernd. [loaromy opMy-
Jbl BRITJIAAAT TAK:

HYZ10, TO §, = # 7. 8. Tonsxo smecto a_,

= gt"ti U‘E 5 Hﬁ:
v.=g.t5 H:_T= = 2g.

Ilpn nesAenny TEAa BHNS BEKTODH YCKODEHHA
ceofogHOrD DAOeHHA, CKOPOCTH M NepeMelneHnA
HATMPABMEHE B OOHY B TV ME CTOPOHY, MOSTOMY 1Y
TPOEEIHHE HM8KT O HEAKOBEES IHAKH,

Buron o ToM, 9TO BOe TETA, HEIARHOHMO OF
HX Maco, (hopM H pasMepon, cobBepliaweT ceoboa-
HOS DAaJeHHe CORRPIISHHD (IHEAKOBD, HA HepBuiit
BOTJIAL MOMKET OOHA3ATECA NMPOTHBODEYAILLHM
HALIIeMY TOBCEAnesHOoMY onmTy. Mu sngam, w10
THMENEE TEJAA JQOCTHTANT SEMAH OBICTDeS, YoM
JETEHE, TaZANINIHES ¢ TOH e BEICOTH.

Ha camMoM Jeae HEKAKOTO TPOTHBOPETHA 3TECE
Her. [IpoeTo obrraro MBI HaAGAKIaeM NAZeHHE TET
B BOAZAYXE, KOTOPHE OeficTBVeT HA NAJAI0IEe Te-
A0 ¢ HeROTOPOH CHA0H, OKA3MBAH CONPOTHRISHHE
ABHREHHID,

Ecan paccMATPHBATE, HANDHMED, TNAJEHHE
B  BOGIAVEE MAJEHBKODO THEETOrD ITAPHEA
(puc. 30, a), To cunoll CONPOTHRIEHWA BOIIVXA
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Pric, 30, B nogayxe

L0 RIS IR
AGTYCTHMD CHHETATR
CEOOIHEM, B BYCOTER
HaTel — HET

Mostue npegefpods oo CPABHEHNID © RefOTBYIO-
mief HA UTAPHE CHA0H TAMGITH H ¢ HEKOTODEIM
opaiamHeHHeM CURTATE, 4Te mapux ceobogmo
oagaer. Ha pucynka BRIAROG, WTO paBHOAEHCTBY O

maf {F‘m} CHJI TEAECTH B CONPDOTHBIEHEHA BOIAY-
XA, NPHAAKOIAS MADHEY VCKODEHNE, MAT0 OTIH-
qaeTcA 0T cHasl Tamecrn (Fo. o)y nodTomy ma-

DHE IBHMEETCR ¢ VeRopernnes, SIHIKAM K £,

Ho najenne B BOAOVEE KycouKa BaTH (puc. 30,
F) HHKAK HeJb3A CYHTAThE CBODONHEIM, TAK KAK B
ATOM CAVHAE CHIA COOPOTHBAEHHA COCTABIAET
AHAYHTENEEYI0 YACTHR OT CHIRI THMECTH 0 DABHO-

AECTBYOILNAH CHIA [.f'n} GHAYATENRHD MeHLIIe

cunsr Tazectd (F__ ). [loaromy wycoues satst
HAJAST B BOGAVEE ¢ FTOPASL0 MEHLUTHM YCHODEHN-
£M, WEM Tpi cBobogHOM NATETHN.

K nupoay o ToM, WT0 VoRopeEne ceobogHoro
DAaZeHHA He 3aBRCHT OT MACCHI TENa, NePBLIM TpR-
mén FCannaeit s konme XV1 s, Oguospemenno po-
HAA ¢ GAITHE TH®RENLE ADK H HAGTONAA 38 HX
NajleHHen, Ol OGHADYIRHI, 9T0 IAD6I, HMER pas-
HEE MACCLL, AOCTHTANH 3€MIH [0YMTH OJHOBDE-
MEHHO.

Bnan, ¢ KAKNM VOKODEHREM ABHMETCH Miodos
TEO0 NOJ AEHCTBHEM CHAR THAMECTH, COTAACHO
BTopoMy sakony HeOToHA, MOMKHO 3ATTHCATE (-
MYJ1Y ANnd HAXOMIEHWA MOAVAH HeKTODA CHIIL
THMACTH, ASHCTEYIOUIEH HA TeX0 IPOHIBOIBHOMN
MADCRT !

F o = B, B0fc s m.
Cpasuasan 3Ty QopMyay ¢ Toll, xoropas Gelna
NAHA B KVpCe (HanKn T KIACCA:
Fow =98 H/xr + m,
MOSKHO 3AMETHTR, Y9TO OHH OTAHYAITCHA TOJABKO

egpEnnavMy npn koadammente 9,8, Iloxamen,
gro H/Kr moxcHo npeoipasosats B M/ ¢,



B § 11 Smno noxazamo, wro 1 H =1 gr- m/e?.
= 2
CaegopaTensso, 1 H/xr = 1 E—E‘E = 1 m/c?,
T.e. 9,8 H/ur = 9.8 m/ck,

ﬂﬂp‘hﬂl 1. Mo masmsaeTcs ceobogEee magesmem Ten? 2 Kak gokasaTs, wTo

eEOBOANOE Meie mapnya, kaobpakénroro Ha proynke 28, fno pan-
poyeropeRHMm? 3. C gaxoll DeNkE CTABRICA ONRY, Waolpastanmil ma
PHCYVEES 28, H Kakoi BEB0N B2 HETO caegver? 5. YTo Tanes: yeRopespe
CECBOARAGTO DnaennaT 5 [IoueMy B 2030VXE KYCOUEH BATH OARAET ¢ METh-
HIAM yOREOPEREEM, YEM Eeneadelll Mapas? 8. K1o DepEk s 1P k& me-
BOSY O TN, 9T0 CREFIIHOD IANSHHE SETASTCA DABHOVERODEII WM IHEES-
H.EE!I?

i YoeasnEe 13

1.

2

C marodi DECOTE CBOBOANG MASATE COCVARKA, SCIH PACCTORERE 10 BEM/IH
oma npecawieda 3a 4 o?

QnpefesHTe BReMS NALIWHA MONPTEH, CH 86 BRIDOHHAN W3 pys mn
pricore B0 ca 5ax aemadd. (ITpanar. g = 10m,/02)
Manenprill craassol wapsr yons ¢ EcoTe 45 M, CHOIBED BpEMEstH

Aaunock oro gagenre? Kaxor nepememenine copeplum apie 38 OEpny s
N MOEISTHEM sekyian coners annxedna? ([Ipnaate g = 10 m/efl)

TENIA, HOro B

Crmaa Tasecrn jeficreyer ma Bee rexa Ha Jem-
JiE NOHOANINE0H W JRMMYVIIHGES, HANOASIHeCH
HA DOREPRHOCTH JeMan u BOIHaH Hed,

Teao, cEofogHO TATANIIES HA SEMIN0, TEHMET-
CH PABHOYCHKOPEHHO ¢ BOSPACTAKNIEH CROPOCTLID,
UOCKOOBKY €00 CHOPOOTE COHANPABIGHA ¢ CRUTON
THAMSCTH W YOKOPEHHEM CBOBOAHOID NAJEHHH.

Teno, nosGponieHsos sBepX, NPH OTCYTCTEHEH
COLNPOTHANEHHA BOZAVEA TOMHE IBHMETCH © Oo-
CTOHHHBEIM VCOKODRHHSM, BRIZBAHHLIM IeiicTEHEM
CHIBI TA:RecTH. Ho B aToM cayuae HAYANLHAA CKO-

POCTE Uy, KOTOPYH TEAY OPHAAIH Npx Gpocke, Ha-
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v =, +g.1

B =yt +

g.t*

2

OpaABRNeHA BECPX, T. 8. OPOTHEOIONOHCHD CHIe TH-
HECTH W VeRopeH® croboaroro nagesns. [osro-
MY CHOPOSTLE TeAA VYMOHLIIASTOH (38 KasIyio
E‘!EH}'H,[[]." — HA BeTHYHHY, WHOTAH RO I'J.EBI-I}"I-I.'!I MO~
AV VOHOPRHHA cEODOAROND MAMeHMHE, T. 8. 4a
o8 um/e).

Hepes onpe e feHHos BPOMA TAO J00THILGT Hi-
afonpmell BHCOTEH H HA HAKON-TO MOMEHT OCTa-
HABIWBAETCH, T. 8« ETD EHDPEH:!TIE CTRHOBHTCM [.'P.H.II'
woit nymo. IToHATHS, 970 deM GOJABIIVIO HAMAIL"
HYH CHOPOCTh DOAYHHIO TEN0 P Gpocke, TeM
foapine Gyper speMa MOIBEMA H TEM Ha GOIBIIVIO
BHEDT}' DHO MOIHEMETCH K MUMCHTY OCTAHOBEH.

daTeM noj geicTREHEM CHALL THAECTH TR0 HA-
YHHAET PABHOYCKOPEHHD NATATE BHHA.

[lpn pemeddH 34084 HA ABHMKEHHE TEIA BBEDX
opH gefiCTEHHE HA Hero TOABKO CHALL TRAMECTH
HEMOALAVIOT Te see HOPMYIEL, YWTO B OPpH OpaMo-
ARHEIHOM PABHOVCHOPEHHOM ABMMEHNN ¢ HA-
HANRHON CHKOPOCTE [y, TOABKO 4, SAMEHAIT

HA g

Bxt*
v, =ty +tEL n $:=Hn__,f+—§-—.

Ilpn 5TOM VUHTHIBAKT, HMTO OPM JEHMKEHHH
BEEPX BEKTOP CKOPOCTH TeJIA B BEKTOD YCKODEHRA
cBo00IHOTMD MATEHHA HATPABASHL! B NPOTHRONO-
AOKHBIE CTOPOHE, TOITOMY HX OPOEKIHH BCETAA
MMEeIDT pajHLle IHAKH,

Ecnn, k¥ npuMepy, och X HANPARIEHA BEPTH-
KANLHD BEEDX, T. €. COHANPABISHA ¢ BEETODPOM
cropocTi, To U, > 0, sHagnT, 0, = v, a £, < 0, 35a-
unt, g, = -& = —9,8 m/c? (rae v — MoayAL BERTO-
pa MrHOBEHHOR CKOPOCTH, 4 § — MOLYIh BERTORA
VUROMEHAH),

Ecnan e ook X HAUPDABIEHA BEpPTHEAILHO
BHME, TO v, < 0, T.e. v, = -v, a g, > 0, T. &

g, =g="98mn/c
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Pac. 31, JleMoncTpanys
IEERECRMOETH TEA DR
B CRODOTETOM TEANEH I

Bee Tena, jpAMyUerocs nog JefcTEBHEM TOAB-
KO CHAKM TAMEecTH, paBeH By, B aroM momso
VORORTRECH ¢ MOMOMBE ONBTOB, H300pAMEHHBMX
HA pHCVHKe 31.

K caMofentHOMY IHEAMOMETDPY NOIROII&H
MeTATANTecKni mapne. CormacHO ToRazaEn-
AM MOKOAMIErocs AHHAMOMEOTDA, BOC MIAPHHA
(pue. 31, a) pasan (0,6 H, Ecaw se AT, VEepKa-
BAOITYIO SHHaMOMOTD, Depepoa3ark, TO oF byger
cBODOAHC DAZATE (COOPOTHBIEHHEM BO3IVIE B
SQAEMHOM CayHae ModHo npedeipeus), ITpa stom
Bro YHASATENL NePeMECTHTCH HA HYJEBYIO OTMET-
KY, CBHAPTEALCTRYHA O TOM, UTO BEC INADHKA PAREH
Hynw (puc. 31, ). Bec crobogro nagawimero 1n-
HAMOMBTDA TOME PABSH HY AW, B 1anH0M cIvaae B
MAPHE, B JHHAMOMETD IBHMYTCE ¢ OfHHAKOBLIM
VCROPEHWEM, He OKABRIBAR APYr HA OPYVra HHKA-
ROro BAMARHA. JIpyrdaMu croBaMi, o JHHAMO-
MET), B MEPHE HAXOIATCH B COCTOAHME Nedeco-
MOCTIL.

B pacoMoTpEHROM ONITEe AMEAMOMETD M Ima-
PHE cBOGOIHC TATANN LS COCMORMILR ROKOR,

Teneps yieauMces B TOM, 9T TENo GYVIET Hepe:
COMEIM H B TOM [:.rl}’i{ae. BCaM ero MAYANTLHAA CEO-
pocTs e papHa Hynw, Jlna sToro eoabMEM noJaH-
ITHIACHOBLIA naker W npumepHo #a /5 sanoa-

HHM ET'0 BOLOH; 3aTeM VIATHMM M3 MAKaTa BOIIVX,
CEDYTHE €I0 BEDXHIOK YACTH B MIYT N OARSIAR
HA yaen (puc. 31, &). Ecan B3ATE DAKET 38 WHM-
HIHY, JANOIHEHEYK BOTOH YACTE | MEPEREPHYTH,
TO CRHTAA B MTYVT YACTE DAKETA 04 AslcTBHEM
DECH BOOL] PACHPYTHTCAE H IJADODAHETSA BOJIOH
(pue. 31, 2). EcaH ke, nepesopavnpas OAKeT,
VAR[RMHHBATE #TYT,; HE MOIBOTAL eMY PACKDPVTHT b
ca (puc. 41, ), a 3aTeM DOOEMHVTE MAKET BREPX,
™G H BO LRIy i Dﬂ,[l"lrﬁME., H ED HFEH.FI MAadeHH A
HWIVT He DYHIET PAcCHDVUMBATHCA (pHc. 31, ). 1o
CHRA@TEALCTRVET O TOM, YTO BD BpEMA MOJETA BO-
A8 He DeHCTBEVeT CROMM BeCOM HA NAKST, TAE KAk
CTAHOBHTCA HEBACHMOMN,
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Moo nepexHIREBEATE aTOT OAKET APYT ApY-
rv, ToTOa oH Oymer aetere no napabonudeckol
rpaekTopaE,. Ho M B aTOM CIVYAE DAKET COXPDAHHT
B AOJTETE cBOI0 OpMY, EOTOPYD BNy TPHIAJIN ITDH
ApocKe.

|? i. [leficTever a8 CiLIn TIGERCTH A NoIfpomedHee BEEEQX TEI0 BO B]EMA

ero nogsema! L0 KaKEM yoRopeHHEM JBHEETCA NoffpolleHEsE BREPH
Teao npit ereyTerein Tpenua’ Kak MeHASTCA OpH 370N CROPOCTE 3RHE-
pas rean? .0 yero jasrciET HARSOILITAR BRIGOTE OoMLEMa OPOImeHADID
BRERE TEOR I CTOM COYYRS, HOTAE CONPOTASISENOM EOIIVNA MOMACHD TpE-
pefpEan? 4. YTo MoEHD CHASATE 0 3HAKAY DDOEHINE BEHTOPOR MTHOBERH-
ok CHOpOTH TERd i YOROPEHHA (BR0BOTHOO ORIEHBEH OpR cholonmos
Anmenan proro Tenn seeps? 5. PaccrasnTe O KOs oNbEITen, Baodpmin-
HWx Ba proyare 31, Knwodt namo o ming eaegyer?

TeMHMeHMA MAY GROCHIN REPTHRAIEHD BEEDE ¢ HAYANBHOR CHOPOCTRIO
0.8 x/e, Yopea kakof npoMERYTOK BDEMERN CHOPOCTE MOANHMANIIETD-
on mEun yMennipren o ayas?! Hadvoe mepemeimesme or secta Hpocia
COBEPIINT IRH STOM Mas?

3AHOH BCEMHWPHOIO TArOTEHHA

B kvpce pusHER 7 KIAcCA BEl HOYVUAAH ARTEHHE
BCEMHPHOIO THroTenns, OHO JaKTONMAETCA B TONM,
9T Mexcdy scesMu mexamu oo Beeaerntnol deficm-
BYNNTL CLLAMW RDUTLAN e HILR.

K BBogY O CYUIECTBOBAHAH CHJI BCEMRPHOrO
TATOTEHHA (HX HASRIBAKT TAKAE ZPA0UMAUOH-
Hoeau) npumén HeiDTOR B PESVNBTATE HIYHEHKMH
aeEseHNA JIVHER BOKPYT 36MIH H ILIAHET BOKPYT
Conna,

Sacayra HewoToHa S8HINONESTER He TOJABKO
B ero reEmaisHol JOTADKE © BE3AHMHOM NPHTI-
MEHHH TEN, HO B B TOM, 4YTO OH CyMen HafTH
aakod WY BaamMomeiicTBHA, T. e. QODPMYAY AIA
PACYETA IPABHTANHOHMON CHIR MEXIY MBYMH
TELAME,



Faxon SCEMUPHOZO MAZOMENUA IJIACHT,

aBa MDGLIX TeXa MPATATHRAKTCR IPYT K APYTY © CHADH, TPAMO NPOMOPIHOe-
HANRHON MACLE KANAOI0 M3 HNX H ofpaTHo OpoNopUMORAILION ERAIPATY
PACCTONHNA MEKIY HHMIL

F o gMams
r
My ey
al & r "]
[

Pue, 32, Verosns,

CHTT MR H L e
TRARMLIE §HpEraskiii-
MOTH ZREEOHA
BCOMHFHOND TEFOTEHH

", m
F=G=iT2,

rae F — Moayik BeKTODA CHIL TPABHTALROHEONG
HPHTHH{EHHH ME.'I-E,[I_]." TEDANMHA MACCAMM il'r'l..I H m.‘:,
F — PACCTOAHHME MERAY TEJaMH (HX DeHTDAMM);
G — wosdqupunpent, koTophil HasKBASTCH 2 PAEL-
MOy uoRol RocT oo,

Ecomm; =m,=1xKrur=1mM, 1o, Kax BRIHO
H3 POpMYALI, TPABHTANHOHHAA NocToRHHan &
YHCNeHHO paRHA cHae F. JIpVrHMH CNoBaME, Tpa-
BEHTAUMOHHAA NOCTOSHHAS YHCIEHHO DABHA CHOe
F npuraseEna JBYX Ten Maccolt no | kr, Haxona-
WHXCA HA paccTosHuH 1 M apyr or apvra. Hame-
PEHMA MTOKAIBKBAIOT, YTO

G=6,67-10"1 H-nw/gr?.

PopMyaa LadT TOUHL PEaYALTAT IPH pacaéTe
CHIRI BCEMHPHOTO TATOTEHHA B TPEX CIVYAAX:
1) ecoi pasMephl Ted OpeHelpesRHMC MAJIE 00
CPHBHEHHID ¢ PRCCTOAHHEM MEeN(IV HIMH (pHC. 32,
@); 2) ecaH oda TeNa OAHOPOIHE B HMEIT Mapooh-
pasayw popMy (pue. 32, §); 3) ecan ogHO HI BIAH-
MOTEHCTEVIOINHY Ted — [UAD, PASMEDEL H MACCA
ROTOPOTO 3HAYMMTENLHO DOARINE, YEM ¥ BTOROrG
TeMaa (A0doll GOpME), HAXOIAMIETOCA Ha NOBEPX-
HOCTH 3TOTO WADA Hau B0anan Hee (pHe. 32, 8).

TpeTuil 13 paccMOTPEEHEBIX CAVYALE ABIHETCR
DCHOBAHHEM AA# TOMG, 9T0DH PACCYMTREBATE 00
NPHBEAEHEON HOPMYIe CHIY NPETAMeNRE K JeMm-
ne M0foro H3 HAXOJAIMHXCH Ha Hed ten. [lpm
ITOM B KAMECTHE DACCTOAHMA MEeRAV TeIaMH cie-
oyer Opate paguye 3eMaH, ODOCKOILRKY PaIMEph
BCEX TeM, HAXOMANIHXCA HA 88 NOBEDXHOCTH HIH
BOJTHGH Hed, npeHedpestiMo MAAL] N0 CPABHEHMKD
C 3EMHLIM PAIHYCOM.,




[To rpeteemy sakony Hewotona aimoko, BucH-
Mee HE BETHE WM MAJAKMIeE ¢ Hed ¢ YeKOPEHHEM
CEODOIHOTO NANEHHA, IPATATHEGET K cede demmmn
C TAROH ¥ 10 MOIVJII0 CHI0H, ¢ KaKoi ero mpuTH-
raeaet demnada. Ho veropenne SeMiIH, BESEAEHOR
CHIA0H 88 npuTaAxesnd Kk aluory, Gnnako K HYI0,
NOCKOABKY MACCA JeMIH HeCOH3MepHMO DoNbIne
MACCH A0,

UGS 1. Yyo Gpia0 gaannEn neesapinkds TRMITEH e T

2, KaE BEEAYME HAJLIBAEITCE CHAL BOeMHpHoro
rarorenua’ I Kro i B kakoMd Belok OTEDELT $i-
EOH BoEMEpROTS TAroTeRns? 4. CihopMynn-
pYRTE JAKOH BCCHMMPHOCD TAHCTeRmn. -
WETE POPMYLY, DHPUEAMIIYIG DTOT SLKEO.
5. B Ra®iux Ny aax cAeayeT TpHMORSTR JAK0H
BOEMHPHOTD TATOTEHHA LIOA PACHETA [TMBHTA-

AGRCHE K JaMAH puoEEEX cual & Ilperarkeaerca a6 HeMias

E YAPAMHEHHE 18

i.
-5

i,

E BRCRIGEMY HA BeTHO Hhmopy?

[IpueeguTe OpENEpE TROABILINE SR TRATOTEHIEA.

RocMiieckad CTRHILE 1eTAT o7 Seman K Jlyvne. Kag mennercn oo isrom
MOAVAE BERTOPA CHALL o npaTANReuns K Fosne; w Jdyae? T ontmaron.-
Bl HLAN PASAWUHLIMIE TIO MOIYARK CHIAMH ODETACARLETEN CTARIGEN K
Berne # JvHEe, KOTEA 0Ha HAXOINTCH MocepeanAs meady nasa? Eoon
CHIE PAziMYHEL, TO Kagad boasine i 80 cxoauko paa? Boe oTReThl ofio-
cEyiTe. (Hasectro, uro macca JeMan npasmepnsg 5 Bl pans Go0kIIe Macthl
JIyHBL)

HapecTno, uro macce Cogns x 330 000 paz fonkme Macest SeMan, Bepuo
an, wro Congue nparsrnsaer demamn s 330 000 pas cunsaed, wen 3eMan
npaTAraEmeT Conane’ Crrnet moAsRATE,

Maw. nogipoise ikt MATLYTHEOM, B TEMEHIE EEXOTORID DReMEN -
raured peepx. TIps oT0M 600 CROPOCTE BCE BROMA YMOELIINANCK, ok He
CTEMA PARAGA RYAR. SaTeM MAY CTAT DASATE BNHA ¢ DK MCTAOIEN CRO-
pocTai, OGBACHHTE 8) NeACTEORANA A0 NA MAY CHIH OPRTHHERER K
HBeuae 5o ppern Bro GERHeN] HRORE] BHHI §) 9To nocoyncio mpia-
HEEE ML I CEOPOETH MAYA NN Ar0 IEHEOHEH FREDN . VEEIHSEEH i
ET0 CKOPUOTH 0P ABAMERAR BHH3 B) D09eMy OPH JREARSHHE M9
MIEOE AP0 EROPGETL YMEHITATACE, 4 TP TEHETHEE NARI — YHEeTTHeL
JALT,

Merarssaeren au & JlveEe cenoses, croamad ga 3ewae? Eean pa. To
K SEMY OH BpATATHRASTCA cilnsHee — K Joyne wan k 3emae! [perarnsa-
erca A JIvea B sToMy gexosery { Oraore ofetHy e,
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AP TE R DE

[Ipuraxesne Ten K 3eMae — OOHH B3 CIVUAER
BeeMHEpHOTMO TAroTennd. [loa mac, marenef Jem-
AH, 9TA CHIA HMEeeT DOIBIIOE SHATEHHE.

i m
Cuna F - GH—:'E, ¢ KOTOpoH Teno Maccod m
B

OpPHTATHBAETCH K Aene, HOCKOALKO OTAMHAeTes
OT ASHCTRYIOMIEN HE 5T0 TeAo CHALL TSXesTH, O
poejensesMon no dopmyae F_ . = gm (9170 CBAAHO
¢ TEM, 4TO SOMIMA, BCASICTEHE 66 CYTOYHOra Bp-
MIEHEA, HE SBIHCTCH CTROI0 HHEDINAILRCH CH-
cremoit orcuera ). Ho nockoasxy pasnuymne Mmeasiay
YHEABAMMEIME CHAOAMA CYILIECT BEHNG MEHBIIE KA
AOH M3 MEX, TH CHJILI MOMIHO CURTATE DpiOsmsn-
TEALNO PABHLIMIK.

BuaynT, 408 T0doro Tens MACCoH M, HAXO0D-
HIErocH HA NOBEPXHOCTH SeMan nan sbanas #€es,
MO0 AAMTHCATE:

Mom
mg e ——
R *
HIH
My

Ré'

g=(

Ha oocaoegneit dopMyan caemy-
iy - TEBD ““—“":"-' BT, 4TO YVeKopeHue cpobogHoro ma-
i'— AeHHA TeJa, HAXOZAINHXCA HA OO0-
BePRXHOCTH JensaH nian phauan #es,
i AABHCHT OT MACCEL 3eMIM 11 88 pagn-
| vea (T, @, PACCTORHMA Mo IV [eHT-

poM SeMiAN B JAHHBIM TEIOM),
Ecnu meno noguaTs AR BRooTy b
wan 3eMmuddl, Kok moKaSaHO o p-

a) &)

cyure 33, 4, TO PACCTOAHME MeX Y

Puc. 33, nnueine yEROpeEmn DTHM TETOM H HPHTPOM Jesim Ov-

CEMMOIBEOM ltﬂ.ﬂ.euh:té:-.ﬁnmrr M

OT BRICOTEL Teia Bag Jemndi i BT + h, Toroa =z F— %

CEOrPafRraecEoR LI peTs MecTa A Hq' na & (fig+a)?
i3]

4 = Mepuimeen. ¥ i,
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Uew Goasine BRICOTA ki, TEM MEHLITE B TEM MEHL-
e CHJIA THMECTH Tedd. JHAYNT, ¢ VBAIHUYSHHeM
BRICOTH] TEJA HAL DOBEDPXHOCTRID JEMIH JefcT-
BVIOIIAS HA HErO CHJIA TEMECTH YMeHBIIAETCH 34
CHET VMEeHbIIEHHA YoROpeHHA chBobogHoro naje-
rpda. Ho ymensmesre 1o 009YH0 O4EHE HEBEIH-
KO, DOCKONBKY BEICOTA TeJA HAJ SeMI&H game
peero npesefipesyMo MATA M0 CPARHAHMID ¢ DAJIH-
veom Sexdnau. HanpuMep, ecii AMTLIHHEUCT MACCoH
80 Kr noOHANCH HA TOPY BRICOTON 8 KM, To gefior-
BYVEOITAS HA HETO CHIA THREOTH YMEHBIINTCR Bre-
roua 0,7 H (man ga 0,00% ). [MosToMy BO MEOIHX
CAVUAAY TP pacudTe CHAR THMOOTH TeXA, HAXO-
nRmerocd Ha Heboasmolt ancoTe Had Jamasil, vo-
roperue ¢BOGOIHOTO DASEHMA CHMHTAIT DABHEIM
0,8 n/c?, mpenefperan ero BefonbIAM YMEeRBIDE-
HESMN .,

daavyennd koapprOoneHTa § (8 IHAYTHT,; B 3HA-
YEHHMA CHJbI THAMECTH) 3ABHCAT TRKME OT regrpa-
pHHeckoll IIApPOTH MECTA HA aeMHOM mape. OHO
sMeHgeTca or 9,78 M/c? Ha axearope g0 9,83 m/c?
HE DOJMW0CAX, T. 8. HA NOJKCAX OHO UI¥ThE Gokine,
YeM Ha DKBATODE. JT0 H NOHATHO: BEAb J€MIH
HEMEeT He cTporo mapoofpasayvie dopmy. OHa
HEMHOTD CIUTKCHYTA ¥V ODoamcoB (pee. #3, 0),
NOSTOMY DACCTOSHHE OT IEHTPA JeMaH 10 MO
coB R MeHBIDE, YeM 10 SKBATOPA R,. A cornacHo

SAKOHY BCEMHDHOIO TAMOTEHHA, YeM MeHbIIE pac-
CTORHME MestIyY TeNaMB, TeM Doasme cHIa TpHTA-
HEHHA MeRIY HIMHE.

MMopcrasue B hopMyay AnA yoROpeHEA cBobog-
HOTO DAJEHHA BMECTO Macchl H pagHyca 3eMian
COOTEETCTEEHHO MACCY H paguye Kaxof-ambo
ApYTOH OAAHETH HAH &8 COYyTHHKA, MOMHO ONpe-
AENHTE NPHOAMAMTENEHOE ZHAYEHHE VCKODEHHS
CcEOODOIHOTD NAJEHHA HA NOBEPXEOCTH Moboro Ha
oTHX HebecEMX Ten. Hampumep, yorRopeHEES CBO-
fogHoOTo mMATeRERA Ha JivHe pACCHHTEIBASTCA M0

dopMyae;
A
e



OKASKLIBARTCH, YTO OTHOIDEHHE % B 6 pas

M
MEHBII®, HoM FE . [NoaTomy n yoroperre ceobog-
i
HOrQ TANEHHA, H CHAA OpUTAXeHUS Ten K Jlyee B
f paa memrme, gyem Ha Jemne. Hampumep, gemo-
BEH, Macca xoToporo 60 ®xr, k 3eMae OpUTArHBA-
arca ¢ canodt 588 H, a x Jyae — ¢ canodt 98 H.

Brenpos s i EHIIH'EI JWH, HTD MPATREEHNE TEI K dEMIE ARIARTCR OARNM WA TR

poB BeeMEpHorD TAroTeERAT 2. Kax Meuserca cuna TamecT, geficTavem-
mad HA TeNO, OpH erd YIATeRHR oT nosepxacctid Jeman? 3. [lo wawol
opMTIE MOMHD PACCIHTHEBATE JEACTEVHIIIYE HA TROAD CHAY THMBITH,
BCAM OHO HAXOIKTCA HA Hefoasmrod pmcoTe Ay Jemadi? 4. B xaxom cay-
Sl CHAR TAMLCTH, IeICTEYVIOMIAR BA OaN0 M TO 20 To0a, GyoeT Dotnce;
BOAM ¥TD TENO HAXNOOMTCR B IHHTWEHmﬁ ofiiaeTH MEMHOTD g
rii mn onmon e poacos? [Modesy? 5. 970 med sseere of yexopedion
crofogmoro nooenns ga J1yvee?

5.

LN

Heny pREHE CHJIA TRA#ECTH, gefioToyiinan Ba reac Maccofl 2,56 wr; 600 3
1,27; 507 (TIpasaTe g = 10 m,/02,)

CmpeaemnTe OpRiTRARTETREG QRITY THHFECTH, fefCTEVIIIYI HA Y8 I0BEHA
maccod 64 ke, (Mpusare g = 10 x/c?) Mperarssaercs a8 sexEol map
K aToMy wencsery ? Eoau ga, 1o wveMy npeGIHIHTENLHO DARHA BTR CHTAT

Meparril coneTermit HeEveeTEeHERE cryTHEER Jevan fea sanyvmes 4 ox-
tabpa 1957 r. Onpegenwre Macey aToro COVTHREAS, BCIH HABECTRO, 9T HA
SenI8 HA Heno AedcTROBATE CANA TAMecTH, pasHas 819.3 H.

Parora nponetast Ha pecoToAHil, pasHoM D0 EM oT DoBEpXHEOCTH
Beman. Momao g8 paccenThieaTs AeRCTEYHIOFE HA KOCMHYECEY
PAKGTY CHAY TAMECTH, IpHeamad § = 9.8 xa/c?? (HasecTso, 970 pagnye
Zapann mpefapanressro pasen G400 ww.) Orper noacaure,

feTpel B TedeHNe HEEOTOROTD BReMEeHN MOGHET DAPHTE Ha 0XHOE B Todl
e pucorTe gy desnéfl, duanaT a8 9T0, MTO0 HA HeTO Be OeilcTEVET cHNA
THACCTHT UTo npomaciiaéT ¢ scTpedoM, siAH 0H CADKAT KpRIBsAaT

C demne cTRPTYET HocMIMecEad paxeTd. He RaHOM pRCCTOAHEN OT o=
POPXHOCTH BeMIN CHIR TEMECTH paKeTsl GVIET B 4 Dasp MeHRIIE, SEM
Oepei cTApToN; B Y paa MeHBIIE, MEM Oepe] cTApToMT

a7



OTkpsiTHe nnadeTt HentyH n NayTox

C NOMOWBID 33K0HA BCAMWPHOMD TAFOTEHWA | 33K0H08 HeldToHa Banw on-
pEoEnaHE TRASKTODMM OEMEEHHA NAaHeT CONHEYHOR CHCTEME!, 8 TAKNXE Dac-
CHATAHB HX KOODOWHATE B MOD0R MOMEHT BREMEHKW HE MHOrD NET BNEepeEn.
An#A 3T0r0 CHAYANA Mo 33K0HyY BCEMWPHOMD TAMOTEHWA BBMWCTANECE CWa
rPAsUTAWAGHHOND BIAWMOABACTEWA Mexay COnHUEM W OSHHOR NN2HETOA.
Jartem C NOMOLWLG BTOROMD 33K0Ha HeOTOHA pacCYHTHIBANOCE YOKODEHWE,
C EOTOPLIM NIEHETE OBYXETCA BOKPYr CONHUA. A N0 YOXOPEHWIo ONpengna-
MMCE W ODYTHE BENAYHHE, XADEKTEDHIVIOLNE OEWASHWE, B TOM YHCNE W K0Oop-
ANHETHI.

MW ITOM YYUTEBANOCE TAKKE BAWAHME 00y NNaHET CONHeYHDR CHoTE-
Misl Ha AR EHME J'.I,HHHGﬁ NNaHEThI,

NpasnNBHOCTE PACCYMTAHHLIX TAKUM 00Pa30M OPOMT NASHET M WX NONOXKE=
HAA B MOO0W MOMEHT BDEMEHKM NOATEEDAIANACE PEIYNIETATAMKM aCTDOHOMMK-
HECKHX HBGNHOEHWA.

E TFEl r. aHrAMACEMH BCTpoHOM Yuasam Mepwens nyTew HEOn0aeHuin
OTEPLIN CEALMYD NNaHETyY CONHEYHDN CHCTEME, KOTORYVED HA3BANK YPaH.

Bcrope nocne 31oro Bend paccydtadn, kak By oyT MeHATECA CO BPEMEHEM
KDODAMHATE YPaHa M No Kakoa opduTe oH ByaeT ABWraTecn.

B pe3aynsTaTe MHOMORETHWX HaBmooeHHH 3a gevxeHven ¥pana 8 nepeoi
NONOBHHE XIX B, YYEHLIE OKOHYATENLHD YOBAWIMCE B TOM, YTO DEANLHAR ophu-
Ta Ypada HE COBNAAIET C BuMMCNENHORA. CO3NaBANCCH BNEYATNEHWE, YTO 3a
YpaHoM HaxXoOWTCA BlLE 0OHa NIaHeTa, KOTOpas NpUTArdeaeT & cede Ypad
W TEM CEMBIM BAHWAET Ha 8ro OBAXEHWE.

Mo OTENOHEHMAKM B8 ABUEaHAK YDaHa CHAYANE aHMNWRACKHRA YubHuR Jwon
Agamc, a HECKONEKD NOIWE i hPaHUY3ICKMA yHiEHulin ¥YpBex Nesepese Ha
OCHOBAHWK 38K0HA BCEMMPHOND TRMOTEHWA CYMENW BLHMCNWTE MECTONOND-
HEHWE 3TOR NpegnonaraeMol NNaHeTH.

AfAME NEPEEM 32K0HYMN paBoTy W OBPATUNCH € AUMPSKTORY OAHOA 13 ob-
CEPBATORMA € NPOCLEE0R OPraHM3neEaTE NOMCKA NASHETE, KOODAKMHATE KOTD-
PO OH HALWE C NOMOLLLD TEOPSTHYBCEMY pacdETo, B aTy e obcepeaTtopHn
c nogobuod npocebol ofpatuncs v Neaepea.

Ho N0 Kakol-To NpAYMHHE NOWCE NNEHETH BBIN OTROXEH HE HeonpenentH-
HbIf CpoE,

Toraz Negepes NOCNAN MWCEMD © YKEIAHUEM TOYHLIX KOOPOMHAT NNAHETS,
KOTOPREA, NO erc MHEHWID, A0MmHA Gbina HAX0AWTLCA 33 YpaHoM, MONoaoMY
COTPYOHUEY BepnuHckof obcapeatopun Moranwy Fanne.

23 centabpa 1846 r. Fanne, Nony4ue 310 NMCEMO, Be3 NPOMBLNEHHA Npu-
CTYNAN K HAONKOEHHAM K B TY XE HOYL ODHAPYRAN HEYYHO NPeacKaIaHHYI
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MAAHETY, KOODOMHATE KOTODOA BCErd NHWE Ha NoAMEanyca oTnAYanices oT
VEAIAHHBEN B MACEME,

MNate AHed cnycTa flEsepse nonyyun o7 aupecrops bepnusceoil ofcepea-
TORMY NOORERNTENEHDE MUCKRMD, B KOTOROM, B 4YaCTHOCTH, MOROpUNOCK:
«Hawe wua oTHRIHE BYLET CRAZAHD C HAWGONES RLNSKHLIWACH M3 Rkl C A MK
ODEIIEATENRCTE CNOEEEANWADCTA AAKDHA RORMUDHOMND TRAMDTEHMA s,

Mo npaanoxeHan Nesepes NAAHSTY HAINE Henmyd

M TOALED HECKONEKD NET CNYETA B HAYMHORM MUpe Beina NpuaHaHa B 3acnyra
Osoua Anamca B oTEPETAN HenTyaa,

C NOMOLWLEY DACHETOE, OCHOBIHHBY, B YACTHOCTH, HE NPWMEHEHIA JaKoHa
BCEMHDHOND TAMDTEHHA, W UBNEHANDEBNEHHER ACTROHOMAMECKHE HaBnone-
Huid 18 peapana 1930 r. Bewna OTERLITA SWE ogHa NaaseTa ConbeiHoR choTa-
M — TMnyToM, XOTORas HAXOOQUTCA NOYTH B TRW BEI3 Aanbwe o7 Condua, sem
HenmyH.

Aenan NOAYSPRHYTE, YTO OTEPHTHE 3THX NNAHET COSNAHD TESDETHHRGKHM
NYTEM, T, &, HCKMPMATENGHD C NOMOLLGKD PACHETOD, GCCHODAHHEX HEA JAKOHaX
PHIMEH, MOBORAT, 4T0 NAEHETE Herryd o Mnyron Goinn OTERBITEL “Ha KOHYHEKE
nepas,

B nacronwes spams MNyToH NPUHACHEY K EBRAWECBLIM NNAHETEM, TaK KaK,
AMEA MACCY B 500 PR3 MEHBLLS 38MHOE 1 JMAMETD, COCTABARKHLMA =/; nyk-
HOMD, OH HE COOTRATCTREYET ORPASISHMD NOHATHR =NNaHETE=, kOTORoE Beno
nado B aerycre 2006 r. MexayHapoaHesM acTROHOMWHECKHM CON30M,

[P0  NPAMOAMHEAHOE M KPMBONMHERHOE ABWEHWE

ﬂ&ﬁﬂTBHE A TEAd CHALI B OOHHXE CAVYAARN MO~
HET OPHDECTH K HOMCHCOHMIO TOJABKC MOJYLR
FENTIOPG CHROPOCTH 9TOMO TEA4, A D OPVIHX —
K H3MEHeHHIS Hanpasienus cropocTi. [Toxmwwen
BTO Ha MPHMepax.

Ha pucynxe 34, a naolpaskeén MApHEK, JeHA-
mH Ha cTooe B Tovuke A, Hlapek npasasan g on-
HOMY H3 KOHIOB peaHBEOoBoro meayps. Bropoi xo-
HED INHYPA NPHKPENIEH K cTOoaY B To4Ee O Ecin
OFAPHE [NPDEMECTHTE B TOMKEY B, TO LIHYD pACTH-
HeTcH. IIpH sT0M B BEM BOJHHKHET CHUIH YIPYIOC-

TH F, neficTBVIOIAR HA INAPHE H CTPEMANIAACH
BEDHYTh 8T0 B MePROHAYATRHOE Honoxenne. Ecan
TENEPE OTOVCTHTE MIAPHEK. TO 007 AefcTRHeM cH-

L)



Peic. 34. Eciiii csopodth
T 1 AsieTRy miaa
B HETD CHAA EAT R E-
A#HR BAANE OARN
OpAxoll, TO TEA0 ABHE-
SETOA IPAMOTHEM-
B0y B BCAH GHIE
HANQERIAHE EAGThL
Oépes AN HNCA
OpAMEIX, TEA0 EA"
HETEH ERPHBC RHeing

o

ael F om OvVIeT YCEOPEHHO JEMTATHCH K TOYREe A,
B panmoM caywae cxopocme wapuka & Aobod
mouKe mpaexmopuu (EanpHMep, B Touke C) cona-
npasAcHd ¢ CUNOl YRpYOCHii U YOKODEHUEM,
BOJHHKIOHM B PE3VALTATE OeficTBHA aTOM CHARL
TTpx aTOM MEHAETCR TONBKO MOAVIE BEKTODA CKO-
POCTH MIAPHKA, A HOMPASREHLE SEKMOPA cKOpOC-
mu oemadmen HeUIMEHNBIM, I WAapPUK Seuicemn-
e8 PAMOEENEEND,

Tenepr pacoMOTPHM DpHMep, B HOTOpOM HOJ
AefCTENEM CHALI YOPYTOCTH WIAPHE JABHIKETCH
Kpusoaunelno (T, 8. TDAEKTODHA €r0 JRHAEHHA
npegcTanageT cofioll KpuBYo auHEABL). Ha pueyve-
Ee 34, § HaolpasEr TOT e [IAPHE Ha PEIHHOBOM
MEYpe, Jemanui B roure A. ToTHHEM MADHE K
Touke B, T. e. npudadum emy HavalfbHYW cKO-
POCTE, HARPAEAEHHY N nepreddukyARpHo ompes-
Ky OA, Ecay 61 Ha imapHEK He DeHCTROBATH HHEA"
KHE CHIL, TO OH COXPAHAT OB BETHYHHY H HA-
OPARTEHKEE MOAVEeRHON cHOpoCTH (BODOMHNTE
aerenne wHepmunr). Ho, senrascs & Touke B, ma-
PHE YAATAETCH OT TOUHHE O 8 4¥Te-9YTh PACTATH-
paeT mHYp, HosToMy B MMYpe BOSHHEAET CHIS

yipyroers F, cTpeMAIIAACH COEDATHTE €ro o
NEpBOHAYANLHON NAHHEM H OJHOBPEMEHHO NpPH-
fnHanTh WApHK K Touxe 0. B peayawrare gedter-
BHMA JTON CHIL HAIDABNEHHE CHODOCTH IIAPHEA B



Prc. 35, Ha nH
ABCDEF mouer
CLITh NpegeTANEEL
E BEH O COBOKYITHOCTH
¥ oEpyacnocTed
PRANRIY [ AHVO0R

KA LI MOMEHT €ro IRRKEHNA HEMHOrD MEHABT-
od, TOATOMY OH ABHMETCH B0 KPUSOTUMEMOU
mpaexkmopun AC. B awfioli movke mpaskmopuu
(manpuMep, B Touke C) cxopocms wapura U u cu-

aa F Manpadiens adoas NEPECERANULULCR MDA
MBLX: CHOPOCTE — 110 KACATEILHOMR K TPASKTOPHH,
i CHAR — K TouEe {J,

PaccMmoTpestble TPUMEPR! MOHAIBRIBAKT, WTO
reficTEHE HA TEI0 CHILI MOMET IPDHBECTH K pas-
HEIM PEayNLTATAM B SABHCHMOCTH OT HANDABTE-
HHA BEKTOPOR CEOPOCTH M CHILL,

Ecau cxopocis meaa u defiemayljan Ha Heso
LA Hanpasleds &dons ofHol ApAMOLR, Mo e
A0 JdeuMemcA NPAMOAUHElHD, @ ecAl OHU Ha-
RpasAensl 800Ab REPECERTOWLTCR NPRMLIL, WO
meao dauMemca Kpusoauelno,

Bepuo u ofpaTHoe YTBEpAJEHHE: eClH TeNo
ABHMETCA KEPHBOINEEHEO, TO 2T0 3HAYHT, 9TO HA
HEro OelcTBVET KAKAA-TO CHAA, MEHAIIAA HA-
NpABRIEHHE CHOPOCTH, NPHYEM B Eaxaol rouxe
CHIA ¥ CHOPOCT: HANPERTEHE BOONE NepPECerRa-
IMHXCA IPAMEIX.

Cyvmecreyer GecYHeTeHHOR MHOMECTBO Dai-
JTHYHRIX KPABTAHENHME TpaekTopwHit. Ho gwacTo
EDABREIS AHHWN, Hampumep JauEnsa ARCDEF
(pic. 35), MoryT GRITE OPeNCTARTERE! B RIAE COBO-
E¥IHOCTH IVT OEPYRHOCTeH DASHEX PAOINYCOR,

MosToMy BO MEOTHX COVHARX MIVUeHNE KpHNEO"
THHEHRHOTD NRWMEHUA TATA CROJWTCS B Hayue-
HHED B0 TRNEOHNA 00 0KPYECHO0TH,

1. PaccuoTpHTe DECYHOK 34, @ i OTRETHTS WA RONDOCK: TTOR SeicTnin s
Hapol cHisl mapus npeodpeTasT cEOpOTs ¥ IRHEeTes ot Touks B x
Tonape AT B peayIrTATE i #Pa ciaa podnnkaa T Kax sanpansasig veis:
POHIE, CKROPOOTE IDAPHKA B I ACTOVIIEA mn mero cran? T1o Knwod Tpe-
eETCpHR gEmmeron mapuk? 2. PacomorpaTe provmox 44, B otoeTTe 10
BOCIMWRCEL: TMOYENY B IINYI0 ROAHHK TR SH A0 YITPYTOCTH A KAK OHA HRIpaR-
JeHE N0 OTHHEIEHAR K chsoxy meypy? Yro MomEo crasnTe 0 Hanpasae-
HEH CHOPOCTH IAPHEA B AeHeTEyI0NIed Ha Iero oI YOpyroeTs umeypa?
Hay OBMEeTed MADUE — MERMONHEERES HaH RpEBciuaefnn? 2. I1ps
FAKCM VCOOBHN TER0 oo4 AeRcThEEs CHAL JBEMETCR PR oiHerei g,
A OpY BAKoM — kpansiramneiino?

T



1. MIapwe BETHAOCE 00 FOREAETAIREN TORBRY BOCTH ST
or TouEd A B rouke B (pue. 36). B rouxe B ma mapux

noagifoTRorany cpanil F, B pearmweraTe OB OTRD ORH-
rarkcda K TodEe O, B Eaxod »@ sampaeneEBi, ofozaayen-

wex erpemeants T, 2, 8w &, morss pefeTRonTL cRaa F?

2. Ha pucyrre 37 uaafipaseds TRASKETODHA JRABAHBA MI&-
puEa, He Hefl oTMeueHEl D010 eHRA MADHKS Seped KAM:
AVID CREYHAY O0050 BANAAn aensmeana. Jeficrsonuns an
HA MAPHE cHaa @A yaactxe 0—3; 4—6; T—59; 10—12;
Ld==15; 16197 Ecan chaa aeiicTBOBALE, TO KAK OHA

OELTa HANPABTEEA N0 OTHOEHWEY B BeRTopy cRopocTiT Movemy Ha yea-

cree T—0 mrapue nosepnyn vasess, b na yaacriee 10—12 — aanpawe na

OTHOII RS B HATPELTS 00 ARNRennn mepe nosoporon? Camporanse:

HEE TEHAEHHE He VIR TRIE e,

13

14 15 16 171819

12

LI~

{ j-?
01 2 3 4 a6 T G
PHEC. 3T Puc, 38

i, Ha pacyvaee 38 maaaeil ABCDE naofplseHs THASRTODEA IBMEOHA HE-
HOoTOporo Tena. Ha Kakux yUACTHEX HE TEN0 HAREPHARA ASHCTEOBAIE CH-
aa7 Morma 18 Ea vens JefcTE0HATE EARSA-HAOYIE CHAL MM B IR

TIMH M OPYTHX VIACTHAX ITOR TpoekTopH#? Boe OTRETR OfGEH T ATE.

B roM, 4TO MMHOBEHHAA CROPOCTE TeJIA B JIR000M
TOMHE HPpHBOAKHeHHOH TPAGKTODHH HANDABIEHA
o KacatTelsHOol B 3roff roYKe, MOMHO YOEIHTRCA
HA ONbLITE,

Ecnn & GHCTPO BPAIANIIEMYCH TOUYHABHOMY
HKAMHK AIeRTROTOMHIA NPATOEHTE MEeTalIHde-
CKHE OPYT, TO H3-TOX HEro OyvAVT BRIPHEBATLOS

Ta



acEpel (pue. 39). 910 packanéMEBIe YACTHILE
KAMHA, OTHRIBANITHECH OIPH TPeAEHH 0 TpyvT. OHA
ASTAT ¢ Tof CHROPOCTRI, KoTOpOH 001ag1aIn B Mo-
ME2HT OTDLIBR.

Ha pueyura DHAKO, UTO HANPABAEHHE ABHME-
HHA Ta0THIL, 4 AHATTHT, ¥ BEKTOD HKEHCIPGETH COH-
magaeT © KacATeAbHOH K OKPYMHOCTH, MO KOTO-
poiil OHH JBHIATHCE.,

HanoMHEM, 4T0 BEKTOPHEIE BEIHYTHHL XapaK-
TERHAVIOTCH MOAYIeM H HAnpasneHHeM. IIpH na-
MeHeHHH XOTa ObI OJHOH W3 3THX IBYX XapDaKTe-
PHCTHE BEKTOD MEHASTCA,

Puc. 39, JacTRIE Bpa- TMps GeMAeHAR Tela 00 OKPYHHOCTH MOG[1s
HANMETDCA TOSHAMID"  gapmopg CROPOCTTLE MOMET MEHATBCA WIH OCTA-
P EAMILE, OTLINRTI

OT HETO IpH TPERRH 0 HATLCA NOCTOAHHLEIM, HO HARPOEISHUE 8CRmMOpa
MeTAnIHTecERdt 0pyT. cxopocmiy oDAZATENRHO MEHAETCH, T. €. BEKTOD
jﬁﬂyﬁ“ﬁﬁfﬁ;ﬁi CKOPOCTH TR, ARMMYIIErocs N0 OKDPYMHOCTH,
PTPLIEA ABARETCH BENHYHHEON NepemenH0l (He3ABHCHAMO
OT TOTO, MERASTCH CHOPOCTE 0O MOIVIIH MK HAT).

BHATHT, JSUMNEHNLE B0 OKPYNHOCML acesoa
RPOLCXOTEM ¢ YOKOPEHLEM.

B xypee pusprn 10 wiacca NpHEOONTCA CTPO-
e J0KAFATENRCTRD TOMN, YT YOCRODERE, © KOTD
pPRIM TeNo JBEHHETCA 00 OKPYKHOCTH © NOCTOAH-
HOH OO0 MOAVIK CHOPOCTRED, B Jw6oi rouxe Ha-
NPaBJEHO [0 PAZHYCY OKDYKHOCTH K B LEeHTpY.
[loaToMy OHO HASHBAETCA WEHMPOCTLPEMLU-

i MELBHBLM.
Xy o= _at Moayvis BeKTODA HeRTPOCTPEMETENEHOTO VO O=
r

DEHHA 4, . Teas, ABHMYVINETOCH € MOCTOAHHONR
1O MOXVI0 CHOPOCTRIO B 1T0 OEDYIMKHOCTH PATHY-
coM F, COpegenseTca no popuyvne:

MMonyuwTh NOPEICTABICHHE O HANPIBASHHEH
OeHTROCTPEMHETEILEOID YCHEOPEHHA MOXHO 0O
pHucvERY 40, Ha wéM naodpameno Teno (MaTepx-
AILHAA TOYKA), IBHMYIOEECH OO OKDYHHOCTH
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." ﬂ
Pwe. 40, BegTop neaT
POCTREMETEIEHOTD
VERGPEHA TaTA
IEATTHATIOE REOER

[ELRCH B DERTDY
ORPYIHOCTH

7.
X?

Pac. 41, [lnmesaame
TLIA 10 DRy HGETA
IR, AT CTRIEM CHIL
FHOPYINCTIE

T

PARIHYVCOM r. 34 0YeHb MATRHE NPOMEMRYTOR Bpe-
MEHH { 3TO TENO NRPEXOIAT U3 TOUYKH A B Touky B,
HOTOPAEA PACTOTOHSHA 0ot Gauano & Touxe 4.
[IpH eTpeMIGHNE X HYI10 TPOMERYTHE BPeMEHH |
rouka B crpemaToa K Toure A, yroa a — K HyAQ,
a yron DBC — g 90°, 7. e. mpa  — 0 BEKTOD yCKO-
PEHMA, KOTOPMA COBOATAET II0 HANDABRTOHMN
¢ BEKTOpOM [ — ©U,, HANpABIEH BIOJL DATHYCA
K IeHTPY OKPYVIKHOCTH.

IIyere ses yUacTHY TPASKTORHN TEMA, JRHMCY-
MErocs ¢ TOCTOAHHON Oo MOOYI0D CHOPOCTRH,
OpeScTARAAKT codol IyrH ORpvEHEOoCTeHR (oM.
puc. 33). Torga yckopeHHe Tera 8 aodol Tovie
aTOH TpaeRTODHH OyleT HANPABRIEHO K IEHTDY
CODTRATCTRYIOIMEN OHPYHHOCTH M MOMer OmTL
pOpefenerHe Mo popMyae ITH pACHMETA MeHTRO-
CTREMHTETRHOTD YCKODEHHA.

Ilo sropomy aaroHy HeoToHA VOKOPERHE Doer-
OA COHATIPABNEHO ¢ CHIOH, B PesVARTATE JeRCTDIN
EOTOROH OHO BOSHHKAST, OT0 CHPABSOTHBG 1 OJLE
EHTPOCTPEMHTEILEOID YCKODEHNA.

JHaunT, B cuadg, nod dedcmeued Komopoi
medt JeUMEmeR No OKPYMHOCTIL ¢ NOCTOAN-
KOO no MOOUAN cKOpOCMBN, 8 KAWGoll moyxe
HOARPAAREHD A0 paduycy oxpymHocmu K ef
LWEH MDY,

Moaysis BeETOpa aTOH CHALL MOMKHO onpeige-
JHTE 0 OpMYITe:

ol
F= B
r

T{"J'IH. MOMYT OBHUTATRCAE OO DKF}TH{HG!:'I"H I
AeCcTEMEM ORI pasHoil npEponw. Hanprmep,
Map JAErKOATICTHYCCKONO MOJOTA ABMIKETCH o
OHPYHHOCTH 0O0f JAeficTBHEM CHIB VOPYTOCTH
Tpoca (pHc. 41); DasHers OPAILANTCHA BUKPYT
ConEng, & COVTHHKE — BOKDYT ILIAHET Ooa mes-
CTRHEM CHIL BCEMHPHOTO TATOTEHHA; ARTOMO-



Banpocid

fHOb COBEpIIAST NOBOPOT J& CHET CHAB TPEHHA
KOMBC 0 EOpOTY; ABHMEHHME MMEKTDOHOE BOKDYT
ANpA B AaTOMe OBYyCIOBNEHD JeficTRHEeM CHIT ATeKT-
PHUSCKOTD IPHTAHEHEIA.

Moa gedcTrBHEM 3ITHX CHI BOHHEAST YOCRODE-
HHE, MEHAKIIS: HANPABIEHNE CHOPOCTH TeIa,
GIArOgADA YeMY OHO JHHUMKETCH N0 OEDPYHEHOCTH
HIH 88 AVre.

L, OOHImETe OORT, € DOMOMILE) KOTOPOED sOxEae YeaiuThcs B TOM, 970
MIHOBEHHEA CHOPOCTE TEAA, PABIGMERRD IR Y LEN0CH Hd 0RpYsH0CTH,
# mobol To4Ee ST0M OHPYMHOCTH HANPARISHA 10 KACATENRACH K Hol.
2. Kay ganpasiedo yeHOPEHNE TEOR PN ETO GOAHAHIE D0 ORDYHEHEICTH ©
nocroausoll 0o MoIyIR cropooThie? Kk masiinaeron sTo Yoropeane?
1. e wawofl GopMyEes MOBHO BRTECINTL HOAYTL IRCTORE EHTROCT o
murenkuors yoropeaua? 4. Kax sanpangesn cugs, nog 1efcTEHeM
EKOTOROR TEND ORHMETcHE N0 OKPYMEGCTH © DOCTONHHOR 1o Moxy i

CHOPOCT RO T

]

1.

q%,

Mpa pefore crmpaakeod MAOIHEED B PEEIME CYTINE DORCRIHoeTh off fa-
pofiana, mazognopamon wa paceroaniy 21 oM oT 0on mpammenen, anisscer-
cA moupyr orofi oem 0o ckoporthes 20 wfc, OnpageauwTe Yemoped e,
¢ HOTORRM TRANCYFTER Toum monepraceTH dapabana.

OOpenemnTe VOROPENHE KONIE CERVEIHOR CTReIRE SRU0E, SO O xa-
INTCH WA poocTonmns = 2 oM 0T edTpa spamednad, (JLaamn § omngpye-
HOCTH paguyeos B onpeasaseren oo dopayne: § = 6,28R.)

Homaacire, wro Peropeimioe guisesns ppafBeli TOURR CTpeIEm Saton o
OBl pada BOAREE VERODETAR cpETHEN TOMHM FTOH CTpesM [T, &, TOMKH,
HAXOAATLERCH NOCEDEMHEE MEsTY NSHTROM BPAMEHEA CTPRAKHA M e Ko-
hide) 4 M

MnuyTEAR o COKYHAHAS CTPEAKH H8coR BDAINAKITCA BOXDYT of{erd
meETpa, PRCCTOAMNH OT MENTPA EBPADIEHET 00 HOHEOE CTPE/IOE OfH-
HEEOEH, Hemy pasue oruolieHWe VOROPEHUR, © HOTOPBIMH JOHMHYT-
s wopnel orpeaoox? Koken otpeaka QBEEETCA © GONBRIODMM yoROpe-
BEHeM T

Macca Beman passa 8+ 103 kr, 8 macen Jywst — 7 - 10% xr. Cuarras, w0
JIvHa DEMEETCA BOEPYT 3eMAH 0o oupissuocte pagiyeom 384 D00 ka,
OTPEARIATE: &) CHAY OpHTAAcekns Mesay Jesaet i JTyuol; 6) nearpo-
CTPEMHTRIEHGE YeROPeHHE, ¢ KoTophis JIVHa QEmeTes BORpyT Jemnm;
B MogVAR CROPOCTE gaRsedAA VR oTHOCHTETRED Beman,
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Puc, 42, Konns
pacynks Hemmoss

TG

Odpatumca emé pas K pEcyEKY 34, 6. Ecam
MAPHE TOAKHYTE, & 3ATEM TPEIOCTABATE CAMOMY
cehe, TO OH ONHIIET HEKOTOPVID IVTY H OCTAHO-
BETCA. [Iprennoll coTamosKN MIApHEA SETSCTEH
AeHCTEHE HA HETO CHILI TPEHMA M CHA COMPOTHE-
JEHHUSA BOZAVXA, NPENATCTEVIONHY ABMXeHHK
4] FMEH BIHIAKITITHXY &7 EHI}FI-DI:’I"I;.

Ecay yMedsinTs elicTRIE TOPMOSANINY o,
TO MWAPHE MOMKeT OMHCATE BOKPYT TOUKH O ogany
HAH HECHONEKO OKDYISHoCTel, OpesIe TeM ocTa-
HOBHTCH (IPH 3TOM KpeljcHde wnypa B Touxe O
Aonxso OETE TAKAM, 9T06R OHO HE HDENATETED-
B0 0B H e N I.I.[ﬂPHHH.]a.

Ecan OBl HAM VI&TOCE YOTPAHWTE BOB CHIILL CO-
MPOTHEIEHEHA IRIEEHAD, TO MADHE (eCKOHEYHD
ABUCANICH Gbl BOKDYT TOUKE () 00 3AMKHYTON KpH-
BOM#, HANpHMep mo oxpyEHOoCTH. IIpm 2T0M Ha-
NpABIEHHEe CKOPOCTH INAPHKA HENPEDPRIBHO Me-
HANOCH GBI NOJ ApfcTEMEM CHIR, HANPABIeHHON
K HEHTPY OKPYHRHEOCTH.

lIprvepon nogofHOrD ABMMEEHHA COYEHUT of-
pamesne nraser sokpyr ComHDAa B cOVTHHKOB
BOKDYT NIaHeT,

Pacemorpius Sontee geransso ROMPOC O FATYVCKE
H ORIEEHHE HOEYCOTEEHHLIX COVTHHHOE SeMman
{corpamenno HCI).

Yrobs: DoHATE, OPH HAKEY YOIODHAK Teno0
MOMIET CTATE MCKYCCTBEHHEM COYTHHEOM DeM-
an, pacemorpam pucymox 42. O npegcraBafAeT
cofoif KomHw pHoYHEA, clesannoro Heworomom.
Ha aTom pucyHKe Haobpaxén semsolt map, a #Ha
HiM [IOKASHHA BRICOKAA FOPa, ¢ BEDIOHHB KOTO-
poil GpocAKT KAMHEN, TPHIABAR WM PASTHTHEE 110
MOAYA0 FOPHAOHTANRHO HADDARTEHHBIE CHO-
POCTH.

B nognucH E PHCVHEY MOBopHTeA: sBpomen-
HEIfl EAMEHE OTHACHATCA MoF JefcTEHEM CHIB

L



Jamna. oHpyHOBHHEH
MEC3 1 TaK HaasBdamMbo
HOEMHHEERER MyTO RS

Puc. 43. OhpaigernEe
Tyl nospyr Seman
HBANETON [IpHMEpon
OB A0 WRE

THEECTH 0T ODAMOIHESHHODD OVTH H, OOHCAB
K:DI-TEE"K'!' ’['FIEI:E-H_TCI-‘[!'I:-!'H}. }'HHJ'I_;.'T. HAKOHEI, HA SE‘."H.'
mwo. Ecmw ero 6pocuTs ¢ BoXsood cEOpOSTED, TO
oE voagsr gansmes. [Ipogonscan o1 paceyacan-
s, Heworos OPHXOANT K BLIBOEY, 9T0 OpH o7
CYTOTEHN COOPOTHEABHEA BOSAVEA M OPpA OCTH
TOMHO GoAsoR CKOPOCTH TEA0 BOOGIIE MOKEeT He
VIOACTE Ha SeMIK, a OVIET 0ORCHBATH KPYIOBRIE
TRABKTORNI, OCTABASCE HA OIHOH H TOH ¥e Buco-
e Hat JeMmadi, TarKOe TENo CTAHOBHTCA HCKYCCT:
BEHAEM CHVTHHEOM JeMITH.

Nammenye COVTEAKS ABTACTCA OPHMED0M CBO-
foaHoro nageHudA, TAK KAK DPOHCXOIHT TOJILED
oo Jeficreres cHan TAMecTH. Ho coyrEME He
nagaer wa 3ewmmo fnarogapa romy, uto obnagaer
ACCTATOMMO BOALINOH CROPOCTRRY, HANPABIEHHOH
o EacaTelbHoll K ORPYHRHOCTH, D0 KOTOROH OH
gamceTcA. TAK, ECTeCTBEHHBI COYTHHE deMan
Jyvea (puc.43) ofpamaeTca BOKPYDI NAAHETH
OKOM0 METHPEX MHIIHAPIOE JET.

3HAYAT, ANA TOr0 YToDL HEKOTOPOE TEA0 CTAND
MOKVOCTROHHEIM CIOIVTHHEOM JeMJIH, ero HYEEO
BREBESCTH 38 Opelelkl 3eMHON aTMochepsl 0 mpH-
ZATE BMY OOpPeMeASHHYE) CKODOCTL, HATDEBRIeH-
HYI0 00 KACATENLHOH K ORDYEHOCTH, 0 KOTOpOH
oM Oy aeT ABHTATHER.
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HanmmeHsaAA BLICOTA HAJ MOBEPXHOCTHID SeM-
AW, HA KOTOPOH CONPOTHRISHHE BOZAYVXA NDAK-
THYECKH OTCYTCOTEVET, COCTABNAST NPHMEPHO
300 gm. TTosromy ofMYRED CUYVTREEHR SATIVOKAT
na pueore 300-—400 xm or seMHEOT TOBEPXHOCTH,

Brunegen dopumysy gaa pacaéra CHOPOOTH,
KOTORYH HAJAD CcOoOBUMTE Teay, Y1ods oM0 cTaao
HMCKYCCTBEHHBEIM CHOYTHHKOM SeMAH, IBMTAACE
BOKPYT HeéE [0 OKDY A HOUTH.

IFHEeHAE COVTHUEA ODOMCXOONT TOL JefcT-
BHEM OIHOH TONBKC CHALI THAMeCTH, JTA CHAA CO-
obaeT eMy YVCHODEHHE cBOSOIHOTD NANSHHA £,
ROTOPOE B BAHHOM CIVHAEe BLNOTHAEST PONbL DeHT-
POCTDEMHTENLHOID YeRODEHHSA .

Bu yae aHaere, 4TO0 LEHTROCTDEMHTENLHOE
VCEOPEHHE ONPEAeIAeTeA No popMyne; a, = "'—: ;

3HAUHT, LA CHOYTHHREMA

2
E""u?r ”E-E‘"r

v=Jgr.

[To aroit hopuyie onpegelAeTed CKOPOCTE, KO-
TOPYEH HEOO cooBIIATE TeAY, dTolnl om0 ofpamma-
A0Ch M0 OKPYAHOCTH BOKDYT JeMJH Ha Paccron-
HHAH I aT El'i LLEI-ITFEI...

ITA CHOPOCTE HBSLEIBASTCR nepaoil KocMuye-
CKOU cROpOCMb (RPy2oaoil).

Ecnm BeIcOTE f COVTEHKA HAJ DOBEPXHOCTHMH)
deMnIn MaJa N0 CpABRHEHHD C 3EMHEM DAIAYCOM,
TO €K MOMHEO npesefpeds M CUMTATL, 4TOr = Ry,
Dfoanauusm yexoperue ceobofHoro MASSHMER
BEIAIN NOBSPXHOCTH JeMaH 4.

Torga jpopMyis 46 PACHETA MEPBOH KOCMHYE:
CHOM CEOPOCTH CHYTHHEA, IPHEVINErOCH BOIHIN
nosepxHocTH Seman, GvaeT BRIASAeTh TAK:
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Bainkerwe HC3
NG HDYroaoR oplnme

PaccunraeM aTy CKOPOCTh, ONPHHAMAR pajgm-
yo Aenan papEsiy 6400 wm (nan 6.4 « 10% w),
ag,=9,8M/c2,

v=J08m/c?+6,4+108 % =79 10%m/c -
= 7.0 xm/e.

Eemn e seicoTol i cOyTHHKES Hal JeMIel 1pe-
Hefpeyl HeThad, TO DACCTOAHEE F OT MeHTDa 3em-
AW A0 COVTHHEA # YoHOopeHHe cBoloXnors majge-
HNA £ HA BEICOTEe i OOpeIenmores N0 CaeXVIom M
dhopmyaan;

o My
F= Hli .&. E = Gm N

B arom cnoyvuae GopMyIA SO8 PACYETA OepDOH
HOCMHYeCHON CHOPOCTH IpHMMeT BIA:

|

M
%[GR (Ry+ M),
v "II EHEF-'I}E{ ath)

HTH

o JGE—Eﬂ-E.

L at

Ilo aroft opMyne MOMEHO PACCYHTATE DEPBYID
KOCMHYECKYE) CKODOCTE COYTHREA Jodoll naane-
THl, ECIH BMECTO MABCCEL H PATHYCA JeMIH MoacTa-
BHTE COOTRETCTEEHHO MACCY W DAIHYC JAHHON
MIAHETE.

Ha popMyanl eaegyeT, 9To weM Sonnnie mwico-
ra &, Ha KoTOpOH JANYCHAETCR COYVTHHH, TeM
MEHBIOYN CHROPUCTD & BMY HYAHC CoollaTs 418
Br0 JBHMEHHA 0 Kpyrosofi opOure (Tak xaw b
CTOWT B 3HAMeHATEe e gpoin). Hanpumep, Ha Bhl-
core 300 EM HAL HOBEPXHOCTRID JeMIN NepBas
HOCMHYECHAR CHOPOCT:E NPROTHANTENLHO DABRHA
7.8 km/e, a 5a aucore B0 kM — 7,6 kn /o,
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Ecow cropocTs Tena, sanveKaeMoro Ha BRICOTE
i BHag 3emaéil, OPeBRINIAET COOTRRTCTRYIOIIVIO
3FTOH BRICOTE MEPRVIO KOCMHYECKYIO, TO ero ophu-
TA mpéncrapnser coboft saxmane (oM. pae. 42,
BEHEITHIID TPaeKTOpHID). YoM Goabie cxopocTh,
TeM Gosee BRITANYTOR Gyger snaNDTHYECKAR Op-
Gura. [pn cropoern, pasaod 11,2 xu /e, xoTopas
HASWBAETCA SMopol KoCMULeckol CROPOCTbID,
TEA0 OReQAOIeBaeT NMPHTANeHHe K deMae ¥ VX0~
F“]'““"m OHT B ROCMHAMECKOE IIFIDETPHHI:TEB,

1A SAOyCKA COYTHHEKOR IPAMEHART PAKETH.
ABUraTend pAKeTs JOJEHE COBEDIINTE pafory
OPOTHE CHA TAMECTH H CHN CONPOTHRISHHA BOI-
OVXA, A TAKME cOoBUINTE COVTHHKY CODTRETOT-
BVIOIIYH CHOPOCTE.

4 oxtadpa 1957 r. 8 Cosercrom Cowoae Buin aa-
OVIEH DePBLEHA B HOTOPHH Y8 10BEYECTEA HCKYCCT-
BEHHEBIH cOyTHHE Jesial. COyreug s anae mapa
anamerpom 58 em w macooid 83,6 kr B paxera-
HOCATET: AONTOE BpeMA TBUTANHCE HAS SEMITEH
HA BLICOTE B HECHONRHD FOTEH I-l'.I'IJ'Il_'IHE-"I"p::I-'EI.-

12 anpean 1961 r. nepesiii & Mupe TETUHE-KOC-
MOHABRT, Ham cooTeuscTEeHENE Mpud Asence-
equn Nazapus coBepHINA DOJET B HOCMOC HA
HocMiTeckoM RopabGne « Bocrok..

B macrormes speMs COTHH COYTHHKOB 3AIyC-
KAHTCA Kamdsll rof B HAYYHO-HCCTel0BATENE-
CHHX M OPAKTHHECHHX WeNAX: AJH OCVINeCTBIR-
HHUHA TEIe- H DATHOCEA3H, HCCed0BAKNA aTMOocde-
PEl, TPOTHOANPOBAKMA HOTOALI H T. 1.

mﬁmh
sBOCTH.

E LT L [TpeeemgTe opasepsd (0 06IACTH ACTPOHOMEH], TOEAIRIBARIIIHG, ST
[P OTCYTCTERH i COPOTHRISNAR TRI0 MOMET HeOTRAEAMEHHD JOAND
AEATATREN 10 My Toll TpapRTOpHA 008 AcficThIeM Cruik, MesAmmei
HAAPALARNEE CHODGSTH ORIESAHA sTore Tesa. 2 [lodvesty cfryrmsmin,
OO [ROANCH BOKDYT SEMITH 008 IeHCTEHEM CHIM TAREITH, He MALANT A
Semmo? X Mompe an cuuTeres ofpamedse COVTERKE BOKRYD DemIH oio-
GogHuM magenmen? 4 Yo mecfroInM0 CAETATE ¢ QUENSEIIRAM TEA0M,
STl UHD CTAMD NCEYCCTREHHEM COYTHHEGH BennnT 8. BuBegure dop-
MY AAA DRcHETE NEpRoi mocsmiieciodl CHOPOOTIT COYTHERKS, TEIIPYLIE-
roes mo wpyroenil oplnre slasss nosepraocrid Jearan. 8 Kas gmeeren
cnyTanE, ofresaminail Depeod EOCMETECKOR CRODOCTRID: BTODOH Kog-
MWeC T CROpOCTRI Y




i. Onpogesste ¢ROPOSTL MOKYOCTBENHOr COYVTHHEA DeMAN, @c/TH OH ORE-
METCA N0 Bpyronadd opfnre na nmcore 2600 kwa nng nopepricocrn Jewx-
i (M =6+ 108y Ry = 8,4 « 108 m.)

2. Eenn 6sl Ba kpyTosys opbery sfionsn nopepxsocTy JIyeas 6ma auigeses
HCKYVCCTBEHERI COYTHHE, TO 06 Amaragcs G oo cropocthee 1,67 Km /o,
Onpegeante paguyve JyHe, e00d HIBECTHD, 970 YCHOpeRNe chodogAOMD
CInAEH A el nopepx BocT panaoe 1,6 m /e,

danonbl HRIOTOHA NOIBOAHIT PEIIATE PAITMYT-
HBEIE MPAKTHYSCKH BAMHBIE 3A184H, KACAOIIHECH
BIAAMONEHCTRHA W IBMHeHHA Ten. Bonsmoes vyme-
J0 TAKHMX 3AJAY CBASAHO, HAODHMED, C HAXOMK-
OeHHEeM VeKOPEHHS ABMMEVINErOCH Teda, eraH
HWIRECTHERL RO ﬂEﬁEI'H}’II.'III].HE" HE 3ATO TEIOD CHIIEL.
A GaTeM Mo VOROPEHEK ONPEReIANT I IPYIHE Be-
AAYAEL (MIHOBEHHEYVIO CEOPOCTE, NEpeMeIngHNe
HOop.:).

Ho uwacto OLIBAET OYeHER CAMEHO OOpPedeiHTE
OJeHcTEVIONHE HA Teao cHAbL. [loaToMy oaa penne-
HHA MHOHX 28089 HCOOILIVIOT SUIE ONHY BAHHEH-
IWYVE HHIMHECH V) BEANTHHY — LMALALE Mena.

HMmyaheod TeTA f HAILBASTEN BEKTOPHAT QHINTeCHAS ReSWTHEa, PARRAH
NPOHIBETEHEN} MACCE] TEIA HA 870 CHOPOCTE.

p=mb

— =5
p=mi,

Hmoyase — sexTopHan Beamunaa. Hanpas-
NeHAE BEKTOPA MMIYIRCA TEJA BCETTA COBMATAET
C HANPABJIEHHEM BEKTODA CKOPOCTH JBHAEHWA .

38 eguEHDY AMOVAbca B CH npuaEsMamT ma-
MVALC TENA MACCOR 1 Kr, ABHEYVINErOCH GO CHOPO-
eThid 1 M/c. JHAYHT, EIHHALEH HMOYIRCA Tena
8 CH ararerca 1 Br « m/fe.




[Ipn pacYéTAX MONBIVIOTCA YDARHEHHEM IR
NPOEKNHE REKTOPOR!

B.=mu,

B 3aBHCHMOCTH OT HAUDABNEHHA BEKTOPA CHO-
POCTH [0 OTHOWEHHH K Buipadiol ool X npoes-
OHA BEKTODA HMIYALCH MOMeT OBMTh KaK Domo-
HMUTENLHO, TAK B OTPHIEATENEHOI,

ChaoBo suMnyiascs (impulsus) B nepesone ¢ na-
THHCKOrOD O3HAYRET « TOMHOKs . B HEROTOPRIX KHH-
TAX BMECTO TEPMHHA +HMOVIBC* HCOOMBIVETCH
TEPMHH &« ROTHYECTEO TBMMEHTA ,

OTa peTHINHA OLLTA BEENSHA B HAVEY DpHMep-
HO B TOT e nepuoa spemesn, xorga Heotmomom
GBIIH OTEDPRITE 3AKOHEI, HASBAHHEIE BIOOC/EN-
CTBHE ero uMeses (1. e. 8 komue X VI =),

[Tpu paapMogeficTRME TEN UX UMIYILCH MOIYT
HIMEHATECA. B 3TOoM MoMHO YORIHTLCA HA [Opoc-
TOM OMEITE.

Jdea mapHKEa OQHHAROBOR MACCH HOADeHIMBA-
10T HA HHTAHLIX TeTIAX K YEKPeNAEHHOR HA KOJIb-
I MITATHEA JepeBAHHON TnHeliKe, KAK MOKASAMD
ua pucyare 44, a.

Mapuk 2 OTKACHAKT OT BEPTHKAIH HE YIOI
(prc. 44, §) B oTOYVCEARDT, BeDHVBIIHCE B ITDEH-
Hee NOACHEHNE, 0H YIapReT no mapury I n
octaEapnEBaeTcA. [Ipu aToM mapey | npHxolnT

f'm T,
- —
-____.- | -

Puo, &4, lomoncTpanns
BAEKOHA OOXRAREHHE
HMIOVIRCA
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B OBHEHHE H OTHKJIOHAETCA HA TOT Me YDOJd O
{puc. 44, 8).

B gammom coyuae oWeBHIHO, UTO B PeIVILTATE
RIAHMOACHOTENA IMAPOE HMIYILD KAMAOrO HI
HIEY MaMeMHTICA: HA CRONBKO VMeHBIIMICH HM-
nyase mapa 2, HA CTOALKC e VEEIWUHRICA HM-
nyasc mapa 1.

E!:.,.TH OB HIHW HeCKOOEKD TETT H-B-E.ETI’DREﬁETE}"'
0T TOALKO Memay coboil (T. e. He nogesepranTen
BOAAEHCT B0 BHELTHHX CHI), TO 3TH Teaa obpaay-
HOT SOMIHY LY N0 CUCTIEMY .

HMoyase Kamgore ns Tea, BXOSALNE B SAMK-
HYTYH CHCTEMY, MOMET MEHATHCH B pPedyviIbTATE
HX BaapMogelicTEHA 1pyT © apyrom. Ho

BEETORHAN CYMME HMOVIALCOR T, COCTERBIANIMINE SAMERYTYH CHCTEMY, HE
MOMSSTCH ¢ TEYEHMEM BREMEHN MPH J00EIX TEHREHEAX W B3AHMOTedCTEHAN

OTHE TeJ.

Piac. 48, Cacresn

M3 BYX TEX — WAPIN,
AV IRNCA TRRMo-
AHHAAHO HAROTPENY
JpyYr BpYey

B sToM 3aKIIOYAETCH JICKOM COXINENERLLAE
UMY ABCR.

SAROH COXPAHEHMA HMIOVALCA BRIMOIHASTCA H
B TOM CIYy9I8Ee, ECH HA Teaa CHOTEME nelicTeyioT
BHEIOHHE CHJIBL, @EXMOPHAR CHMME KOMODHX
pasna Hyaw. [logamem aT0, BOCHOILIOBABIINCE
ANfA BEIBOJA J3AKOHA COXDAHEHMA HMOYABCA BTO-
phIM B TperenM 2akoHaM¥ HuoTona. [Ins npocto-
Th! PECCMOTRPHM CHCTEMY, COCTOSIIVIO TOJILKD H3
ABVX TEJ — MIEPOB MACCAMME M, H M., KOTOpLIe
ARHMYTCA MPAMOTHHENHD HABCTPEUY APYT APVTY
eo cRopocTaME ) n T, (pue. 45).

CHAB TAMBCTH, JSHCTEVIMIIHE M KAMARHA Ha
IAPOE, YPABHOBEIIHBAKTCA CHJAAMH YIPYTOCTH
NOBEPXHOCTH, 0 KOTOpPOA 0OHH KATATCH. SHAMAT,
AefieTRME STHX CHA MOMHO Hé VOHTEHBATh. CHIBD
CONPOTHBASHHUA JBMMEHHIO B JAHHOM CJIYTHae Ma-
Jhbi, TTOITOMY HX BAMAHHE ML TOHE He ovoemM Y-
TREBATE, TAKHM O0pasoM, MOMEHO CUHTETE, HWTO
MAPE BIAXMOAeACTREYIOT TOALKO APYT ¢ APYTOM.

H3 prcynra 45 BHAHO, 9TO Yeped HEKOTOPOE
BpeMA mApE cTonkEyTeR. Bo Bpema cTonxEOBE-
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HHA, JJAMErCCHE B TEYeHHE 0YeHbB HODOTHOMD TTHD-
MEXVTES BPEMEHN [, BOZHHEHYT CHIE BIAHMO-

neficThrg 1_'7-'1 [} f'E.. IHAAOMEMHBIE COOTBETCTEEH -
HO K MepBOMYy ® BTOpOMY mapy. B pesvakTare
ReleTBHA cH CHROPOCTH wapos maMenarca. O6o-
SHAYHM CKOPOCTH INADPOB [OCHe COYAAPRHHAA
Gyrsamn U] 1 Us.

B coorserereun ¢ rpersis sarwonoMm Humorona
CHMALl BIARMOJECTENA MAPOR PARHET 0 MOIV.IM
I HATTPABTEHE B ITROTHEQ M0N0 LI CTOROME:

F! — ""-F'gi
Mo sropomy saxony Heporona sasaymo us aTax
CHLAT BMOGEHO SaMEHATR HPOH4BEJEHAEM MACCEI H

YCEOPEHHA, ITYVYeHHOT0 KafAbiM Ha IHADPOE DK
BIEMMONEACTIHHS

myd, = =My,
YoROpeHLA, KAK DLl SHACTE, ONPELCIAIOTCR Ha
pﬂ.l-Ern'nT:B:
.
= ol
!

-
s Hi =5 LF':-
E.E - ; a

SAMEHHE B VPABHEOHHUN ANA CHA YCHODPEHNSA Co-

OTEETOCTEYHMONME BEITDAMEHIHAME, NIOMYTIIM:

= = — ¢ -
oy — o Pa— 1
'If _-_mﬂ ) H.

B peayawTatTe cORpPALIEHHHA O0DEMX 4acTedl pa-
BEHCTBA HA | TOJIVIHM:

iy

my(U] — ;)= —mglu; — Ty),
FJIH
my i) = my iy = =m0 + myi,.
CrpynnmupyeM uJeHBl 3TOTO YPABHEHHA Cie-
IyIOIHM obpasom:

my Um0 = my e, m,t. (1)



Yuurwran, uro mU — B, sanuiIeM ypanMeHme
(1) B TaroM BHIE:

Pi+ Pa=pP,+ Pz (2)

._P'E 4 :P”:'f’: +j53 Jieprie gacTH yparuenan (1) w (2) npegeragna-

0T COD0MH CyMMAPHLEIN HMIVILE IMAPOR MOCTEe HX
BIAMMOIEHOTERA, A OPABLIE — CYMMAPHEIN HM-
OYABC 10 BASAHMOLEHCTRRA,

JHAYHT, HECMOTPA HA TO, YTO HMIYILE KAXKI0-
ro Ha NTAPFOE IR BE‘BH‘HID}[EEE‘I"BH‘II HAMSHNTCW,
BEKTOPHAN CYMMI HX HMIOYALCOE NOCAE BIAHMO-
FelCTERA OCTANACH TAKOH #e, KAK W 0 BI3AHMO-
ACHCTEMA.

Ypasumenna (1) n (2) ApnAwTCR MaTEMATHYE:
CHOH JaHCLI0 JAKOHA COXPAHEHIA MMOYIbCA,

ITockonkKy B JAEHOM KYypPoe PACCMATPHBAKT-
CH TOABKO BIANMOJEHCTEHA Ten, JIBHMEYIIHXCH
BAOAE OAHOH DpAMOR, TO N8 3alHCH 3AK0OHA CO-
XPaHeHHA HMOVALRCA B ckagapHoll dopme go-
CTATOYHO OAHOTO VPARHEHHSA, B KOTOPOEe BXOJLAT
TPOEKILHE BEETOPHBIN BEIMYMH HA OCh X ;

My Uyt Mg Uy, = MUy + Mgl

3 LR 1. Yo BaskisalT HMoyascom Teaa? 2. Yto MomEO CKASATE O HATpABMe-

FHAY BERTOROR MMOYIREA B CHOPOCTH GEHREYIDerocA Tena? 1. Paccraswmn-
TE O Xoyle OOHTE, Beofipasénnorn Ha pHoynxe 44, O 48 on congeTeIscT-
ever? 4. Yro oinayseT YTEEPRIEERE ¢ TOM, 1T0 BECKOARES Te1 ofipasyvior
FEMEHYTYE CHeTeMy ! 5. ChopaynnpyiTe aaKoH COXPanenis AMoyisca,
B Tan sasmexytofl caoTeMe, cOrToaned B8 1By Ted, JaNHIIHTe AR0H
COXPANFARA AMOIECL B BHAD Y PABHOHILE, I KOTopoe Bxogmmn Gu mocoe
W CHODOCTH 2Ty Ten. [oncuore, 100 00MREAeT KAMALTH COMBLT B FTOM

ypABHERMNA.

i

dpe ArpyIIe e JaB0AHbS MABIIHAR, Maccol 0o 0,2 Kr KKIaE, 18-
HIYTUA IpAMOARNEHND NNBCTRESY APYE IpYTY. CRopocTh Kasnof Maum-
it oriscaTankan 3euman pagas 0,1 yle. Papses an sesropu manyneean

MATITRO: MOIYITH BeRTOPOE MMy abeosT (Hpegemare Moo My k-
CH Hasweiof @3 Mamm ma ok X, TaMIIeTEEYI0 BE TRESETOREN.
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2. Ha cEonbeo BOMeHRTSH (D0 MOAVA]} HMIVILS AnTomModind Maccofi 1 1
OpH HZMEHEHHHN 8T0 CHOPOCTHE 0T 54 mo T2 kw97

1 Usnosew cmgur o SoTKe, Todosiigedion #a NoBepRHGITE DA, B ia-
KGlt-T0 MOMEHT O BOTABT W WIST € Kapsur s toc, Yo ppomaciair npn
aron ¢ aopeoit? O0nACHATE ABIEHHE HA OCOHOBE BAKOHE COXDANESHAA RAM-
Oy ARECA.

4. Heneanonepasuenl naron maccoll 36 T NOTL0KLO0T B OTOMIOMNY 0 TOM
#E TYTH HeNGIEHRACMY BATOEY Macoa 28 T 7 ARTOMBTHHEECKE CTHRAMAA-
ares ¢ AWM, [Tothe cOpnEY BAMHHE JEHEYTCE DPAMOIHHeRHD ©O0 CRO-
poctkey 0,5 M/, Kagonn Gui3a ckopocts Barons sacceil 35 T nepeq

cieicod?

[

PaccMoTpHM BECKOMBKO TRPHMEPOR, DOITEEDH-
JRINITHE COPABSIAHBOCTh SAKOHA COXDAHEHHA
HMIVALCA.

Hapeprara meorne us Bac Halmomgalnn, HAK
OPHXOAHT B ABMMEHNE HAAVTHIR BOJAYNOM BOI-
AVIOHEIE OIADHE, ecOIH DASBA3ATE HWTh, CTHIH-
BAKINY M0 OTRepETHE,

OfLACHUTE HT0 ARTEHHE MOMHD © DOMODIBI
SAKOHA COXPAREHHA MMITVABCA,

Toxa oreepeTHe MADHMKAS JABAIAHO, MIAPHE ©
HAXOISMNIHMCA BHYTPRH HEMD CHEATEIM BOANYHOM
OOROHTER, H erd MMOVILE PABEH HVAR.

Hpﬂ OTHRPEITGAM CTESPCTHE HI HEDND & AOBOJIHD
OO0 CHODOCTRID BRPEIBAETOA CTPY A CHHATOM
poamvEa. Jemsyinica poaivys obaalaeT HeRoTo-
Phis MMIIVIRCOM, HATPARTEHHBM B CTODOHY BC0
JBHAEHHNA.

CornacHo AeficTEVIOIMIEMY B OPHPOLE JAKOHY
CONPAHEHHA HMOYALCR, CYVMMADHRH HMIVILE
CHOTEMEI, COCTORIIEHR B3 ABYX Tl — IMADHKA H
BOSAYVRA B HiEM, TOMEEH OCTATROR TRKMEM 208, Ka-
EHM D50 A0 HAMATS BOTeUsHMA BO3TVEE, T. €. PAB-
HeIM Hy/0. [loamoMy MTAPDHEK HAYHHAST JBHTATHCA
B OROTHREONDOAOMHYD CTpYVEe BOAAYXE CTODOHY
¢ TAKOH CHODOCTRID, YTO EI0 HMOYALC PABEH 10
MOIVAKR HMOVABRCY BoagyiuHoll crpyn. BexTopm




HMIYABCOR IMAPHKA ©  BOJAYXA HANDDABIEHLI
B MpOTHROMOIOMHME CcTOpOHE. B peayinesTaTe
CYMMADHEIE MMOVILC BIAMMONARCTEVIONINY Ten
OCTASTOR PARHEIM HYIIH.

HpHutenns MAPHKA SRTASTOA IPHMEpPOM ek -
muanozo deusxcenun., PearTHBHOE IBHMEHHES
OpONCXOANT 38 CIET TOrD, ITO OT TENA OT[ELAeTE
H JBHMEETCA KAKAA-TO erd YACTh, B pPEIVALTATE
YETO CAMO Telo NpHolpeTaeT DPOTHBRONOIOMIHO
HANPABIEHMEIR HMIY LS,

Ha npHHUKIE PEAKTHBHOIO ABHAEHEA OCHOBA-
HO BpANIeHHEe YCTPOHCTBA, HASBIBAEMOIU CEZHE-
pPossim Kodecom (puc, 46). Boaa, smrexariias
Eh‘;{f{;ﬁﬂ“"m“““ H3 cocyia KoHMYeckol QopMel depea coofuam-
AmTEeHER ¢ ToMomew  AMVIOCHA C HHM H3OTHYTYH TpyORY, BpauiseT cocya
CECNEPORD KOOI B HANPABICHHH, OPOTHBONOAOMHOM CKOPOCTH

BOABI B CTPVAX. CIenoBaTenbHO, PeAKTHBHOS
geficTBHE OKAJBIBAET He TOABKO OTPVH FA3a, HO
B CTPYA REIEOCTH.

PeaxrueHoe JBHACHNS HCOOIBIVIOT LIS CEOE-
ro NepeMelleHIA ¥ HEKOTOPRIE MHBLE CYINECTBA,
HATNPHMED OCBMMHOIH, HATBMADH, KADAKATHIILL
H [ApVIHe TOJI0B0HOIHE MONOcER (pHc. 47).
HenxyTeR oBEM OAArogapd TOMY, YTO BCACKIBA-
KT, 8 38TeM C CHJAOH BHTATKHBAIOT A3 cefia Boay.
CyuecTRyeT AaMe DASHOBHIHOCTE KAIEMADOR,
KOTOPRIE ¢ MOMOIIBI CBOHX +«DEAKTHRHLIX [MBHM-
raTeneils MOTYT HE TOALRKG NNABATE B BOAE, HO
H HA KOPOTKO? BPeM# BRINETATL H3 Hed, utodnl

Puc. 47, Peaxrmnane
ANHMEEHREE TOA CROETD
MEGENEIRHE

MO OALIY KT
FOAOIHIFTGT RS
SO

3 = HADAKATHILE,

] HaAbmap;

B — OELN RO

av



wapadnim -Coaas

Poc, 88, Cxesn plseTn

OOCKOPEE HACTHYE Oo0OWYY WA COACTHCR OT
BPATOR.

Brl aHAETE, UTO MPHHIMT DEAKTHEHON TBNMHE-
HIA HAXOAWT MIAPOKOS TPAKTHUSCKOe NRHAMeHe-
HMe B ABMAINH M EOCMORARTHES, B RooMHTacH oM
HNPOCTRAHGTEG HeT CPpeml, ¢ ROTOPDH TEIo MOTIO
ﬁ'hl ﬂ&fl.ﬂ?d-l}.]‘[EﬁETH{&BRTh H TEM CAMEIN HIMEHATL
HATPABTSHIE I MOIYIhL caoel cropocTit, [Toaromy
A8 BOCMHYCCEEX D026ToD MOTYT BRITH HCOONBS0-
Bk TWILED PEARTREBHEE JeTATEALHEE ANNDAPa-
Thi; T: B, Pﬂ.iEE"'l'I:I.

Pacemorpum ponpoc of YerpofcTie H GalyCcHEe
TAE BASRIBAGMEIX POKEM-HOCUMEnell, T. &, PAKeT,
OpeTHATHAYEHHLIX II8 BRIBOOA B KOCMOC HOKYC-
CTEEHHMX COYVTHHHOB S3eMIH, HOCMHYGCKAX KO-
pataeil, ABTOMATHYECKHY MOKINAHETHRIX CTaH-
I 1 ApYIHY DONe3HEX FPYI0E.

B nwboll paxeTe, HEZABHCHMD 0T 82 KOHCTPYVE-
IHH, BCETIA AMEETCH 0BOTOMES ¥ TOILIMEBO ¢ OKHe-
auredes. Ha pucvaxe 45 HoofpameHa PARKETA B
pazpese, My sHIAM, 9T0 000T09KA DAEETH BEJIN-
gaer B cefia nolesuklil rpys (B JAHHOM CAVYAES 3T0
rocMugeckui #opafne 1), npufopuni oreex 2 #
ABMTATEN: (HaMepa cropanus 6, Hacockl 5 W np.).

Oenopayio Macey PAKGTH] COCTARIAMT TOMINBO
4 ¢ oxneanTeres 3 (ORHOIWTANL HYHeH AT D0T-
Aep:AHNA TOPEHNA TOILIMBA, NOCKOABKEY B Koc-
MOCE HET KRCEopoIal.

Tomanes ¥ OKRCIMTENL ¢ HOMOIILE HACOCOE
NOSAKTCH B KaMepy cropaErda. Tonaneo, cropas,
NPEBPANIASTCH E T3 BRCOKOH TeMISDATYDE H BhI-
COKOTMD AaBIeHMA, KOTODRIE MOITHOH cTPVER yoT-
PEMAACTCR HADPYMY Yepes pacTpyld coenMasHON
hopMEl, HASKBAEMEIR conady 7. HaoEaueaHe co-
I3 COCTOMT B TOM, 4Todh NOBRICHTE CHOPOLTE
CTPYH.

C xaxoll mensio YBETHINBAKT CHOPOCTE BRIXO-
na crpyn raza? leno B ToM, 9TO OT 9TOH CHOPOCTH
AABMCHT CKODOCTE DAKETHI. 2T0 MOMHO NOKAZATE
¢ MOMOMILEY 3AKOHA COXPAHOHNA HMIVIRCA.



Hocumaaecki
S ROpabas

II1 cTymens

1 erynent

I eTvmens

P, 38, Cxenp
TpExcTYOesaToil
PREETHI

Ilns mpocToTh paACCYXIEHNN GyneM Noka cumH-
TATE, UT0 PAKSTA NPeACTARTAST CODOH ZAMERYTYIO
cueTesmy (1. 8. ge Dygesm YUHTLEIBATE N8HCTERE HA
Hed CHALL 3oMHEOT0 NPHETAMEHNA).

[MockonsKy 40 CTAPTA MMOVILE DAKETHI DBIT
pI.I:H'I:H HYJIE, TO OO SAKOHY COXPDEHEHTA G}'MHHP‘
HMHA #Moynse gpHxymeiics ofonoukn 1 Brfipa-
CEIBASMOND M3 HEE Tl TOXEe J0N3eH OeITE paBeH
Hymo. Orcoga caegayer, 9To TMOTYARC 0bonouRE |
HAMPARTEHHEN NPOTHBOMOAMMHD &MY HMIYILC
CTPYH Ta3a JOMEHLE GHITL PABMEL 0O MOJLYJIK.
SHAYHT, Yem ¢ GONBIIEH CKODOCTHID BhIPhIBABTCH
raa ua comnas,. Tem bogsme Gyaer cropocTh obo-
JOTEM PERKETHI.

[MoMHEMO CROPOCTH HCTOYSHNA FADA CYILECTHY-
T B oapyrie paxTopn, OT KOTODEIX JABRCHAT
CEOPOCTE JBHHICHAHE DAKETHL,

Mbl paccMOTPEIH YoTPORCTED H MPHEIAT fmedl-
CTEHA OJHOCTYNEHYATOH pakerThl, e nog cTy-
HEHLK NOAPA3YMERASTCH TA HACTh, KOTODPAR CO-
AePHT GAKH ¢ FOPHYHM H OKHCIRTENEM B JEATA-
TeNs. B npakTHHE KOCMPYECEHX NOJTETOR OORYHO
HCIOABAYVIOT MHOTOCTYIEHYATRHE DAKETH, DAIBN-
BEIOMHE TOPAIA0 SOMEIIHE CKOPOCTH M NpeaHas-
HAUSHARS AnA Godee SAAEHHY DOT8TOR, wom
OAHOCTY IO HTATLIC,

Ha prcyare 49 nokasaHa cXeMa TPEXCTYIEHYA-
Tok pakersl. IToche TOrO Kak TOILITHBO M OKHCAN-
TENE NepROf CTYOEHH OyAyT NONHOCTRE Hapac-
KOSOBAHLI, 5TA CTYNEHE SBTOMATHUECHKH oTOpa-

CHIBAETCA H B JeflcCTBHE BCTYIAEST

KOHCTAHTHH 3AYAPQOBHY ABHTATEN, BTOPOH CTYIRHN.

LUHONKOBCHHA

(1857—1835)

Pocorficrnl yieEEIN B RsofpeTa-
T B DAL TH AR MBI,

Yueubmenne odmed MACCHI pawe-
ThHI MOVTEéM OTOpDACKBAHHA YViEe He-
HYHCHOH CTYNeHH NO3BOJIAST CAKOHO-
MHTE TOIIHBO H OKHCIHTENL W VRaIM-

PRESTRIRHAMIEE, TeORN CAMOTETL YHTh CKOPOCTE DAKETR. JATEM TAKHM

¥ Anpaaala A, OCHOBOTLON0HEI sce ofipasoM orfipackiBasTes  aTOpas
TEMPRETHTRCKOT K MOHARTHER B 2l L

CTYIIEHE.

B3



Ecan poanpallende KOCMUTScKOTO Ropatna ua
SeMTI0 HAN @70 TOCATKA HA Kaxyvi-nmabo gpyryio
DAGHETY HE OJAHHPYETCH, TO TPeTHA CTYOOHL,
KaK M JBe NEPBAIX; HCOOABIYETEH I8 YHEednye-
HHA CHOPOCTH paKeThl. Ecan #e Kopadns Jo/mHeHR
COREPLINTE NOCAAKY, TO OHA HCHOABIYVETCH AAA
TOpMOMeHENA Kopabns nepe] nocankod. [lpw
FToM paKeTy passopaduBaiT Ha 1807, arobn co-
a0 oKasaroch Boepend. Torga BRpeIBAIOMIHACA
H3 DAKETH ras coofmaeT eif HMIYALE, HATDABIeH-
HBIH TPOTHE CKOPOCTH eé TRHMeHHA,
YTO OPUBOART K VMeHLIIEHNK CHODWOC-
TH M AAET BOIMOMHOCTE DCVINECTREHTH

(1807 —1568) TOCARKY.

C & yaiadl. x5 o, I’i,I:I,EE HCOOABIOBAHHA PpAKET OOa
Tomererid e, KOmeTpYRTOR i :
DEKETRO-KOSMHYSCRILE CHOTSM, KOCMHYECKHX NDoadéTos Ohila BLIgBEH
OORonONONOFERR TPARTHYeCKoR HVTE B Hauaae XX 5. PYCCHHM YY#HEIM
HOOMIHABTHHE

1 unaohperarened KRonemanmurom

ddyapdosuvem Huoaroscrkum. Llu-
OAKOBCHHIE paspaboTAn TEODHIO IBIIKEHEA DAKET,
Beigen oOpMYAY AN8 DACYETA HX CKOPOCTH, OELI
MEpHEIM, KTO OPEII0MKHI HCOOIb30BATh MHOTO-
CTYTEHYATEIS DAKSTH.

Honsera cnvera wgena [Inonxosexoro Gniza
PRODETA M PEATHIOEAHA COBSTCHHMN YUéHLIMM
non pyxosoacteom Cepzen IHasaosuua Kopo-
néaa.

ﬁm L DoHosuerncs HE SAKGHE COXDANPHEA HMOYARCA, OTADIITE, MO
BOAAVIIEHE MAPHHK ARMMITCR TPOTHIOOONMKED CTPYS BRIXONRIIETrT 13
pero cscatoro Bosaves, 2. [IpRBeINTE OPHMEDL DEAKTHNIMON JRAEHEA
e, 4 Kaxopo snamadenms pexet! PaccxasmnTe off yoerpoficTee B OpHE-
gune geficrena parets. 4. 01 gero sapHeHT cropocTs pareta? 6. B wim
SREMTEMAETON NPEAMYIIECTED MEOTOCTYIEHYATHME PAKST NEpay OOHOCTY -
pengaTHMET? B Kax o0VOecTEIASTCA TOCATKE KOCKHUSCKON Kopaina?

1. CAogER, IEHEYIIENCH 0O CHOPOCTHD 2 M ,/¢, Yen0sex SPOCEART RECAD MAC-
codt B kr o ropusoETAnbEol crOpoCTID B M/c DPpOTUBONOADAEHED NBHHE"
mwmo aoaes,. O waxodd OEOPOCTEE CTAMA JEATATECA JTOIHA octs EF\':IEH&-
SCAH #E MACCR AMECTS ¢ wemoneas panaa 200 xr?




Pug, 50

2. Earym cxopocts MOSYYuT MOZETE PRICETL, SrH MACCH b
obogoyky pasea 4 r, maces nopoxn B eefi 100 v, 8 rase
BLIPLIBANTCA M3 cOmia oo cropoorsse 100 el (Cropradi-
Te HOTEUSHEE MAAA HI CONIE MTHOBEHHEE )

3. Ha paron olopyIoBAHNH M RKaw OPOBOIMTEN OOLIT, HEG-
fOpasdunnit wa paeyare 507 Koo diianweekos sateaae
I LR COTV SO ARMORCTIHDYETCH, B Y86 OH0 JAETHOMA™
#TCA W HaHod fEInTeckRf 3aK0H JeHHAT B OCHOBE 31000
ABAEHHAT
MMpustevanwue: peassopas pyiina Geian pacnonommens
EEPTHEATBHD 00 TOX OOp, NO0KA 96p63 Heb Ho HATATH I
OyEEATE BOOY.

4. Mpogeasitre ooy, waobpascimngd e paeyame 50, Ko
A pEIAHCBRA TPYHEA MAKCHMAMLHD OTHIOHHTCE 0T BE)-
THEAAN, TepecTaHbTE AWTE BOSY B soponsy. [Toka ocran-
margca n Tpybxe noge muTexaeT, nonafinsegaiiTe, KON
GyaeT MeEATLOR! A) IRILNOCTE DOIETE BOOL B oTRYe (o7
HOCHTRTLHG OTRAPCTHA B CTORAARECN TRprire): &) moao:
woane peanEoRcl Tpyrien, Ofwacanre ofis HaMeReREON.

Ha rypea dusHukn 8 kIacca BL SHASTE, UTO
CUMMA Romteriuaabtol (mgh) ¥ kugemusecxol
|'rrJ,r,1’hl

2 |
EMCA NOAMOLN MEXaNuUNecKoh (AR Mexanuye
CKOL) anepeuei.

Bax HapecTEH Takke IQKONR COXPOLHENLR
MEXARUNECKOE IREPRUL:

JHEDIUL MeTqd WA CHCMmeMbl MEl Haddblad-:

MEXAHNTECHAN DHEPTAS JNMKENYTOH CHCTEMM Ted OCTASTCH MOCTHAHHOH,
FCON MOMLY TEJAMEH CHOTEML ACRCTHYIOT TOALKO CIUIW TATOTENNA W CHIB
YUPYTOCTH B OTCFTCTEYIOT QI TREMI.

[loTeEnRANEEAR B KHHETHYSCKAH SHEPIHA CHE-
TEML MOCYT MEHATECH, TpeoipasyAack ADYT B ApY-
ra. [Ipy VMEHBRIIEHHH SHEDMHH OJHOTO BMIA HA

g1
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Puc. 51. Ceoflonaoe

O& QEERE MAPHHA
HA AEMAHI © EEKOTO N
HBIOOTH

CTONRKD e VEENHYHBASTCA 3HEPIMA IPYIOrD Bu-
Aa, BIATOAADA HEMY HX CYMMA OCTASTCH HeRIMOH-
Holi.

IMoarsepanM cOpaBeLIHBOCTE JRKONA COXPaRe-
HMA DHEPrud TCEOPETHYECKHM BHBogoM. [lns
ATOTO pACCMOTPMM TAKOH npumep. Manenbrul
CTANLHOR IMapHK Maccol m ceodOJHO OajaeT HA
seMmulw ¢ HeroTopell BeicoTel, Ha seicote A
(puc. 51) MapHK HMEET CHROPOCTE: Uy, & NPH CHA-
HEHHH 00 BRICOTH hiy ero CHOPOCTs BOZPACTAST 10
SHAMEHIH EE'

Pabora aeficTBymueif Ha IAPHE CHAL THMHEC-
TH MOMET ORITh BRIpAMEHA M Hepes YMeHbIIeHHe
TOTEHIHATRHGN SHEPTUH MPABMTALINOERONG BIAN-
MOAelcTENA Wapnka ¢ Jemméi (E ), w yepea yoe-
AHHeHNe KHHeTHYeCKoH sHeprul mapaka (E_):

A =Fag=mg(h, - hy),
_ma(vi-vi) _moi  mu
2g 2 2
A=mgh, - mgh,,

A=Fz HIH

_ mui  muf
A= 3 e
[NockonsKY Nebklé YACTH VPABHEHHH PABHEL, TO
PABRHEL ¥ HX NPARLIE TACTH:

i M

Mz sToro VpaBHEHHA CABIVET, WTO DM ABMME-
HEH IMAPHEA erg NOTeHIHATEHAR W KHEeTHYe-
cxAR SHepruA memanacs. [IpH 3ToM KHHeTHUE-
CHAA SHOPIUA BOIPOCTA HA CTONRED e, HA CKOTh
KO YMOHBITHIACE NOTeHIHATERA N,

[Mocae nepecToNOBKH WISHOB B NOCHEIHEM

YPaBHEHHH IOV IHM:

mgh,#mTﬂ=mghi+ﬂ§i- (1)



'Er:I. + Enl TF
mE,+E,

¥pasHeRHe, SANHCAHEO: B TAKOM BHR, CEHIe-
TENLCTEYET O TOM, YTO ODONHAS MEXAHHYECHKAH
AHEPTHA TNAPHKA TPH €M IREEeHIN ocTasTos
HOCTOSHHEON.

Omo MoxeT ObITE JAMHCANO M TAK:

Eyt+E =E,+E,z, (2)

¥paprerus (1) n (2) npencraBamoT coboft ma-
TEMATHYECH YD JANKMCH BAKOHA COXPAHSHAA MeaXa-
HHYSCKOT SHEPTHH.

Taxum obpasoM, ME TEOPETHYECKH J0KAZAIH,
HTO NOMTHAR MEXARNYSCKAN SHEDPIHA Tedta (TouHes,
AMEHYTONH CHCTEME TEN MAPHK—3oMaa) coxpa-
HASTCH, T. €. HE MOEHISTCH O TEYEH HEM BPI:MI:':I-.I'.I-I.

Pacesmorpun npuMeHeHNE 3JAKOHS COXpANenns
MEXAHMYBCHON GHEPrHA AJIA pelIeHnsA Sa1ad.

{ipumep 1. Hbnoko maccoit 200 r nagaer ¢ ge-
peBa ¢ BuicoTe 3 M. Kakoll puaeTHYeckoll spepra-
eit oro Gyner ofizanars Ha eicote 1 M or sexan?

Mauo: CH Pemenne:
m=200r |0,2%r| Cornacmo saxony COXpaHe:
(=3 m HHMA MexaHubYecKoll apep-
ﬁzf EI- a3 I'MH:
;I=_1ﬂ' M /c? Eﬂ] ot 'EE] = Enﬂ + £
K y— 7 [ocroasky E ; = m—tru# =
m -0

== =0, 10K, ,=E,+E_ =

=E,=E, —E 3= mgh, - mghy=mglh, - hy);
E,,=0,2 5r-10 M/c?- (3 — 1 1) =
= 0,28r 10 m/ /el 2 = 4 m;% s = d Hepg =
= 4 I,
Oreer: E , = 4 Jlm.

93
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Hpumep 2. Mau GpocamnT BEM3 ¢ BRICOTHL fi; =
= 1,8 M co cxopoeTsio v, = B m/c. Ha Kakymo BRI-
COTY .'IE OTCROTHT MAY mooTe vaapa o sexman? (Ilo-

TEPH JHEDPIHH OPH IERMEHNH MAYA B erv yaape
O JEMIK He YYHTHBalTe, )

Jano: . Pemenmne:
h.o=1.8m INocxoneey cROPOCTE OTOHKOUNE-
ullzgimrc wers o7 MM MAYa OpH ero

g=10 nm/c? HNOTBEME HE MAKCHMAABHYID BbI-

COTY PABHA HYAK, TO BAKDH CO--
XPDAHEHHA MeXaHMYecKOR aHep-
rHH A JAHHOTO caydas Oyjer
BRITIAOETE TAK:

mgh, + E;'i =mgh..

Mpeofpasyes ypasHeHHS H BRIPAINM J,:
; e
m;lihl = E? =H'I|Eﬁ=1,

2gh, +vf
2g
jow (2010 m/ct 1,8 + 64 utjed)
. 2-10 m/c?
_ (36 m2/c? + B4 m¥/e?) _ 100 mijed _ .
20 m el 20 m/el

orkyaa hy, =

Orner: i, = 5 M.

1. YTo HRAMBAETCH MEsHEMECEGR (NoaBof Meoxamuuwecxod) sHepried?
2, Chopay Py iTe JaKoH COAPAHOHRA MOXANMYCCROR sHepruH. 3and-
mETE are o page ypasmesalt, 3 Moser su MoRaTLOR ¢ TeNEHASM BREMEEN
OTEEMEAMLIEAS TN KT I eCHAA 3HEPTHR ﬁ.u“-mu A TR T

1. Pemmre paccMOTpeHHyYI0 B naparpafe sagauy 3 opusmepa 2 5es HOmodE

IOPAHHA JAHOWA T0X PLITERHR MEXBHETecKON JEeprsn,



.

OTopBABMAACA OF KPLIIH CooVALKA BATLeT ¢ BRcoTs b, = 36 ¥ or seMm-
. Kagys cRODOCTE © ofn GYIeT AMeTh mi BacoTe 1 = 31 =F ([IparaTs
= 10s/et)y

[Mapny BLLTETRET K3 DETCEONG OPVEIMHHOTG EMETOUIETA BERTHKATLHG
BEEPX ¢ masaseuofl cEopocTeE U, = 0 M/e. Ha KaKy™ BRICOTY OT MOCTIL
aeraers on pognpmerca? (Mpasars g = 10 x/c%,)

[Ipaayseadire o mpoRemrTe NpocTof OMET, HACANANG JeMOMET i py o,
ST TR0 ATHAETCR KPABOIHEERHG, BCAH CHODOCTS AMGHENHA 37000 TR
B geflcTEVIONIAA HE HETO CHAS HATIDARTENN NIOTE TO0PECeRAIIHXCA
NpAMEX, DORIIRTE MomafkiveMos obopYIORAKME, BRIIH SefoTIRa H
HABTI0 AMETe PEIYVABTATE.

HTOrH TNABLI [ ptpl v at

CAMOE
FMABHOE

Huxce danbi HOFEAHUA DUILUYECKUX IAXOHOE
u ux hopuyruposxu. [Tocaedosameashocns wi-
ACKERUR POPMYAUPOBOK FAKONOS Mé coomaem-
cmayem nocaedogamerbosmy Ux HRadaanul,

ITepenecume 8 mempads HaISAHUA Guauve-
CKUX FANONO8 U 8 Ksadpamime cxolKy By
me nopadKoswil HOMeD OpMUAUDOEKL, COOM-
asememayowel HaseaRHOMY FAKONY.

= Hepswi zakod Heworona (saxon nnepunn) [ |;
® mropoi saxon Heoroma | J;

®  rpeTwil aakon Huoroma [ ];

" 3IWHOH BeeMHpHOTO TATOTeHHA [ |;

" IAKOH COXpAHeMHA HMIvaInea] |

" JAKOH COXPAHEHHH MeXannyecwol aneprun [ ]

1, ¥exopeEHe Tela NPAMO NpPONOPUHOHANBHO DAB-
HOZEHCTBVIOMeH CHI, NPHIOKEHHRIX K TEAV,
H ofpaTHO TPONOPIAOHATRHO 8T0 MACCE,

2. MexanH4eCcKas SHEPIHA SAMKEYTOH CHOTEME!D TeX
OCTARETCH MOCTOAHHON, SCOH MEeREIV TETAMH CH-
CTeME! JeHCTRYIOT TONRKS CHIL TATOTEHHA H CH-
A YOPYTOCTH B OTCYTCTRYHT CHAM TPeHHEA.
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B,

NPOBEFL CEBA

Nsa amobeix Tels OPETATHBAKTCA IPVT K OPYIY ©
CHA0H, NPEMO NPONOPIHOHATRHOH MACCE Kammo-
ro w2 Hux ¥ obpaTHO NPONOPIEOHAIBHON KBAADE-
TV PACCTORHNS MOKIY HIEMH.

BerTopHasd cyMMA HMOVIECOR Ted, COCTABIAN:
IIHX 3aMEHYTYVH CHCTEMY, Hé MEHATCA ¢ TEIeHH-
eM DpeMeHH OpH JolhX ABKeHHAX H BIAHMMO-
IeHCTEHAX 3THX TEI.

CVIIECTRVIOT TAKHE CHCTEMBl OTC4€TA, OTHOCH-
TENTLHO HOTOPRIY TONA COXPAHAKT CBON CHOPOCTh
HEHIMEHHOH, ecalM HA HAX He JPHCTEYIOT OpPYIHe
TeNA HTH AeHCTERA APYTHY Ted ROMOSHCHPYRITCA,

Caan, ¢ KOTOPRIME IBa Tena gefieTeyioT IPYT Ha
APYra, PABHBI 110 MOZYTH0 B TPOTHBONOIOMAR 10
HAMPABITEHH ).

L

1. OnpegeneHHeM CHKOPOCTH NRAMOIHHEHHOTO DABHOMEDHOTO
AEWAEHNA ARTASTCH YDARHCHHE

A.D—dt

il .
B.3, = by t+

B. U=

(= R -8

34
|

r.a=

a_te

2

4

Bropoii sanos Hewrona npegcTanien ypaBHeHneM

hE—E
i

E'Fin_FE

Mg g

B F=0=——"

,l_|.3
ra=—
r

2



3 Eﬂﬁ'ﬂ"ﬂ BCEMHPHOMD TATOTEHHA DIPEICTARISH YPAOBHEHHEM
my My

A.F-G—'r__a—

M
E._.E:G"Rri
B. F = pgV

)
r.F=00
r

4. JaH0OH COXPAHEHHA HMIVIRCA TPEACTABIEH YPARHAHHEN
mug i e
= fEN., + —
2 i 2
E. mlﬁi + mziﬁé=m1ﬂt + H‘IEHE
BE . +E ,=E. .+ E.o

F. gy + Pa=—py + Py)

A. mghy +

BrinoasuTe SalaHid, NPeII0KeHHpe B ATeKTPORROM TpI-
NOMEHHH,

T4

4 - Plepranniin . Drs



BOJHbI. SBFH" —.'f

b

WE]  HOMEBATENLHOE ABMKEHME.
'CBOBO/HBIE KOMEGAHHS

C ogrmsM M3 BHAOE HOPABHOMEDHOND JIBINKE-
HUA — PARHOYCHOPEHHLIM — Bhi Yie SHAKOMEL,

PaccmorprsM €Ié OOHHE BRI HePABHOMEePHODD
ABHANEHENA — KOX0@neasHoe,

KonefareasHble JBMMEHNE MHPOKO DPACTPO-
CTPAHEHB] B OKpYHanmmeid tac susnn. [Tpavepa-
MH KOonefaHuil MOTVT COYMHTL: ODMAEHIE Mk
MBEAHON MAIIMHE, KadeldeHd, MAATHHKA Yacos,
RATOHA HA PECCOPAX M MHOIHX IDYIHK Tel.

Ha prcyEre 52 HaoOpameHb TETHs, KOTODbIE
MOI'YT COBEDINATE EOJefaTenbHHEe ABHMEeHHHA,
ecnM MY BLIBECTH H3 DOJOMEHHA pPABHOBECHA
(T. 8. OTEAOHKTE HJIH CMECTHT: OT THERK O0O').

B gpHmMeREHH JTHX Ten MOMHO HAHTH MHO-
ro pazmaumit. Hanpumep, MAPHK HA HATH
(prc. 52, a) ABMMETCA KPHBOMHEeNHO, & THIHHID
Hi peawHOBOM mHYpe (pHe. 52, 0) — nmpaMoan-

(o

o

Puc, 52, [lpasMeps ToT, cOEpIIARINNE KopnBaTeanmue TeasaEHA
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HeliHO; pepxuull KoHen aunelixy (pue. 52, 5) o-
aefnerca ¢ GOARIIMM PAZMAXOM, YBM CpelHAH
TOUEA cTpvHEE (pre. 52, 2). 3a ogHEO H TO e BEpeMA
OAHE TEJA MOTYT COBEpIIATE Goaknes 4YMeI0 Ko-
nebaHEn, oM ApyTHE.

Ho npit seenm pasaoolpasHd aTHY IBM:Kednil v
HHUX eCTE BANIHAA ODINAA YEDTA: Leped onpedendn-
HBL RpoMENYMOK epeMENU Jeumenue Jolozo
MeAd nogmopAemei.

HeficTBRTENRHO, SCIH MIADHK OTBECTH OT OOJ0-
WEHHA PABHOBECHA H OTOVCTHTE, TO OH, ODpoias
HEDEd MNOJOMEHHE DABHOBECHA, OTKJIOHHTCH B
NpOTHRONOAOMHY I CTOPOHY, OCTAHOBHTCA, A 38
TeM BepHETCA K MECTY HAYANA JPMMeHNA. 3a
aTHM KoneDaHHEM [DOCAEIVET BTOpPOSe, TREThe
H T, i., TOX0¥HE HA IEPBOE.

[Nopropsomuyucs ByayT 1 ARMREHHA OCTATL-
HEIX TeJ, H2olpaménsnix Ha pueyeERe 52,

IlpomexyTor BpEMedH, Yeped KoTophil gen-
HEHHE MORTODASTCHA, HAJLIBASTCH AEpUOdOM KO-
aefanuii. [Mosromy ropopar, wro xoaefamene-
HO? daeHue Tepuoduymsa.

B apmsennn Tea, maohpaskéHHEIY HA DUCYH-
e 52, KpoMe TEPHOOHYHOCTH ©O0TE eme oaHA ofb-
AR YePTA: BA NTPOMEHCYTOK BDEMENH, DARHLI me-
proay komebannit, moboe Tero ABaNIK OPpOXOIAT
qepes MVIoHKEHHE DARHOBECHSA (IBUTASNCE B TIpO-
THREOMOAOE HEIX Harrpanneﬁnnx},

MoeToPAMIMNECH SEPe PARHLIE NPOMSEYTHH BPEMANN TNHRSNNE, PN KO-
TOPLIX TEAD MEGTOEPATHD H B PASHMY HANPARTESHHGR MPOXOIHT MOa0EeETe
PFAEHOEECHN, HATLMBAKTEH MAXAHHMECEHME KoTelaimane,

Hyenno raxne wonebanus u 6vayT npeaMeToM
HAIIEND HIVYeHus,

Ha pmoyvnake 53 naobpasmiy mapuk ¢ oreseporn-
8M, HAJZETHN HA TIAAKVE CTAABHYVE CTDYHY M
OPHEDLITEHHBIH K NpVEHEE (IpVroill KoHen Ko-
Topol NPHEPENNEE K BEDTHHKAIBHON crofixe).
Mlapue smoser ceoBoiH0 CHOABIHTE OO CTPVHE,
T, €. CHIH TPEHHA HACTOALKO MATK, YTO HE OKA-
INBAKDT CYIIECTREHHOM) BIMAHHA HA 8T0 IEHME-




0 Bue., Korga mwapnk saxogurcs B

8 W—t Toure O (pue, 53, a), npy:A=EA He

Foven B gedopMHpoBaHA (HE PACTAHYTA |

6} Wﬁ_t HE CHGATA), MOITOMY HHEAKHE CH-

A @ Nl B TOPHAOHTAIRHOM HAODAR-

o NeHHH HA HEro He IefcTEVIOT.

el }T%w—i Toura () — noJoMEHUES PAREHOSE-
'O CUA WAPUKE.

A W—-—I [lepeMecTHM IIAPHE B TOURY B

ih (puc. 53, 6). [Ipymuaa opu sTom

) 2 Pt E pACTAHETCH, H B HEH BOIHUKHET

- W -— ¥ emaa ynpyroern F .. 3ra en-

F.. A4 NPONOPIHOHATEHA CMEOLLEHL R

e) m - Jn (T.¢. OTHAOHEHWI) MAPHKA OT IO~

L F JAOMEHHA PABHOBECHA) W Hampas-

o RS -

4! JeHA IPOTHBROIIGMTOFRED MY . Jua-
HHT, OTpHE CMEOIeHANT DIIapHKEA

1) Wﬂu____{ BEpABO AOHCTRVIONIAL HA HETO o1~

—_— JI HATTDARTEHA BISEG, N FT000E-

e MU PAGHOSCCULR.

i} thﬁ Ecnn oTnVOTHTE MIAPHI, TO IO
_ Ly AefoTRHENM CHIRI YOPYrocTH o

Fewpn B HATHET VERODEHED NepeMeltiThed

ki hwm—e—l snero, & Touxe 0. Haopapnenme

Prc. 53. llpHamians coofoHEY

CHIREl VOPYTFOCTH H BRIGEARHOTD

pOEDARRN NP S0ET AT BHOT €10 yeRopenHa GVAeT COBMANATE ©

oOpFHEHHEOM MAATHHEA
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HATPARTEHAEM CHOPOCTH HIAPM-

Kd, TO3ToMY 00 Mepe IpHOIHEE-

HHA TAPHEA K Touke () ero cKopocTs Ovoer scé

BpeEMA BOoapacTaTs. [IDH 3TOM CHIA YOPYTOCTH

¢ yMeHhIIEHHeM AeddoDMAIIHE OPY:EHEW Gyaer
yMeHsmATRCA (pHe. 53, a).

HamoMuaum, 4To Jodoe reno ofinajgaeT cBOHCT-
BOM COXPAHATH CHOM CHOPOCTh, 8CAH HA HETO He
MERCTBYIOT CHOB MAH eCJH PABHOIEeHCTEYHINAR
e pasas sy, [loatoMy, Doios 20 noloMeHd
paEHoeecHA (pHe. 53, ), TOe CHUAR YIPYTOCTH CTa-
HEeT PABHA HYJI0, IIAPHE He OCTAHORKTCH, A Gyer
MPOAGIRATE ABRCATLCA BIAEED.

Tp# ero ZRHREHAH 0T TOMEK O K TOUKE A Opy-
UHA OV IeT cRuMaThed. B #ell cHOBa BOSHHKHET
CHIA YHOPYTOCTH, KOTOPDAR H & 3IMOM CRyvae



fydem wanpaeaeHa K ROIOMENUN DUBHOBECLA
(puc. 53, @, €). [MockobKky CHAa VIPYTOCTH HA-
NPaBJIeHA OPOTHE CKODOCTH JBHHEHNA IIapHEA,
TO OHA TOPMOSHT €70 NBRMMenne. B peayanTare B
TOUKE A MAPHK OCTAHOBHMTCA. CHRIA YRPYrOCTH,
HANIDABJEHHAA K Toure O, OVIeT npojoi#aTh
AeCTROBATE, NOITOMY INADHE BHOBL NPHAET B
JABHMEHHEe U HA ydacTHe A0 ero ckopoers Oviaer
BOZpACTATE (pHe, 533, e, &, 3).

Hen#enne mapuka ot Tourn O K Touxe B cHo-
BA NPABEJET K DACTHMEHHIO NIPVEHHL, BCTRNOT-
BHE Yero OIATh BOSHHKHET CHIA VIDPYIOOTH, Ha-
NPASAEHHAR K MOLOMEHLKD DOIBHOSFCUA W 3aMeT-
JAKNIAA ORHMEHME MAPHKA X0 $DonHol ero
ocTanoBkn (pue. 53, 3, u, k). Takum ofipason,
MAPHE CORMPINNT oaH0 nornos konebanne. IIpn
ATOM & Kawdoll mouke ezo mpaexmopuu (KKpose
movry O) wa wezo ydem deficmeosamy cuia yn-
PY2OCTIN NPYUNURBLL, HARDSGACRHAA K ROIoNEe
HUMW PRaHOSECILA,

Iloa geficronen cRa, BOIBPAIIAOIIEH TEI0 B
NOMREHNE PABHOBECHA, TEA0 MOMKET COBEDIIATE
rosebanna Kak 06 camo no cebe. [TepRoRATATRHOD
ATA CHIIA BOZHUKIA OMAroOfAPA TOMY, Y4TO ME cO-
BEPIUMIH PADOTY OO0 PACTANEHHI0 NIPYHHER, CO-
O0IME efl HeKOTOpRI sanmac sHeprum. 3a cubr
STOM SHEPIHH H NPOMCXOTHTE Konehaunsg,

KoaeGanny, nponcxoisinue T005K0 GIATOIADA HAYATLHOMY SANACY JHep-
CHH, HAZLIEAOTCR CROGOMNLIME Koaelam i,

Crobogno konefmommecs rens Breraa naanmo-
AeHCTEVIOT ¢ ADYTHMHN TETAMH B BEMECTE ¢ HAME
obpasyioT cHeTeMyY Ten, KOTOPAS MOTVIHIA HAZBa-
HHEe KoleSameasnoll cucmess. B pacesorpen-
HOM OPHMEDE B KONeDATEILHVID CHOTEMY RXOIST
UIAPHE, IDYHEWHA ¥ BEPTHEATRHAR CTOMKA, & Ho-
TOPOH NPUEPeNAén Nesstl RoHen NpYHuELL B pe-
IYNLTATE RIANMOASHCTERA 3THX TOM W BOSHHEAST
CHIIA, BOBPANAKIIAA MIAPNEK K HOJ0AENHIO PAR-
HOBECH,
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Puc. 55. [pysannui
MANTHHE

Ha pucynre B4 maobpamiens monebaTenbHaR
CHCTEMS, COCTOHLIAA U3 IADAKA, HATH, IITATHEA
H JemMaH (3eMAA HA PHCYEKEe HEe NOKAIAHA).
B paEHOM ¢aydae MADHE coBepinaer cBobOMHEe
KonefaAHHA Dol JelicTEHeM JBVX CHI CHJALI THHE-
CTH ¥ CcHA yopyroeTH HRTH. Hx pasnogeficTeyio-
filafA HATPARTEHA K IONOMEHHID PARHOBECHA.

CHOTEML TE1, KOTOPLEIS eNocofil CORGPIIATLE OBO-
Gogmme Eooefannn, HASRIBAFTCH KOTelaTAaLELIME
CHCTEMAMN.

Odro uz ocHoaMbx ofijur caolleme Scex KO-
Sefamenbibly CHOMeN J0RINYAEMCE 8 S0FHLK-
HOBFPHUL 8 HUX CLAb, GoFapaiyaniiel cucmemy
# ROAORCCHUE YCMOoLY LS00 PAGHOBECUA.

Konefaressuinie CHCTEME — J0BOJLED IIRPO-
KOP NOHATHE, NPHMeRHMoe K pasHcobpAINEIM
ABJAEHHAM.

PacoMoTperHble KodefaTenbHse CHOTEMB HA-
SLIBANOTCAE  MaAamauxamu. Cymecrayer He-
CKOABKO THOOE MAATHHKOR: MUMAHNME (CM.
pste. 54), npyxunnbe (cM. puc. b3, H0) B T. 4.

B oboem caviae

MANTHHEOM HAIKBASTED TBERAOS TEOO0, CODOPILAR-
o moj AefcTEHeM MpRAGKEHHSIN CHA KoacGannn
QiSO HETIOIBHEEGE TOWKH IWJIH BORPYT 0CH.

KEonefarensHoe JpMxeHHe OyvieM H3VHATE HA
opiMepe DPYHARROND @ HITAHOTD MARTHAKOB.

1. Mpreegrre opeseps konebareanuus aummennit, 2. Kak n pogusa:
&6 YTRApECAMEE O ToM, UT0 HOISBATEILECE IBNMEHAS MEpHOIHYECT
3. Yo masmeaeTcs Mexapmiecrisn woneGaEmamaT 4 [loaseyscs po-
cyakom 53, ofuircHuTe, OogeMy N0 Mepe OpEGIHMENNL IMATHEA K TO9-
we (0 o Apboll cTopoHhl Bro CHOPOCTE YERLHYHERETCH, & 00 Mepe ¥ I8 IeEHA
o TouK 0 B Aniye CTOPOHY CROPOCTE MapRKa yMennmaetes. 5. [Towe-
MY DIAPHE NC OCTAHABAHBAOTER, Aofis A0 DOAGHARUA P BHOBECHA T
6. Kaxmwe xoxehnits MAILBANTCA cRoboIEEIMAT 7. Kakue CHOTEMBI HA-
anBEaoTeA koaeinrenkeMET TIproe HTe DpEMepEL,
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a) g &)

Mapse nn
TOPHAGETRAL NG Lilapank s Ane YA lapuar: ma By sand
OSSR BT TH MOBERXHOCTH

r}_l'| - A4 &)
P

Touxes peTEA Jepens [Mopmess B ORTHEAH

Puc, 58 TTpviEnEEmf MRt N

1. Pacomorpare pucynor 56 m yHamETE, KAKHE CROTEMLL
AENMOTER KoTefaTe I kI MM, A KAKIE — HET.

2. Ha prcymse 57 aonbpasés MeTLs tHaoomsii e, mogse-
meRALl wn TpEK peIHBEOBLIX My pax ., Boan gmok mestno-
TO DOREPHYTE BOKDYT B THRLT.HOH 0GH B OTITYETHTE, T0
OH fiy 20T B TeMEHHE HEROTOPOGTD BPEMEHEE TORODATNRAT L-
CH BOKPYE 2T0H OCH TO 0O X085V S4coB0i cTPeIKE, T0 npo-
Tan, OFLACHATE: &) B4 IeACTRMEM HaKol cHI IpoMc-
XOZAT HogedaHuA quexa ) nosnnKoe 8 #TE cHan HAH
#eT, ecan Bul guek me 1eHCTRORA HE MIMYDLE CEOHM Ba-
COM; B) HAKME TENA BXOOAT B 5TY KoXelaTeanuym cHoTe-
. e MY; I} ABAASTOA JIK 3TA CHOTOME MARTHEEAM,

Puc. §7 2. Yro ofmero 3 KOA0GATEILEOM ADMMCITHE O/ IBEIISE RO
E HHTH Pjyas (cm. prc. 52, a) o geisosnm no ogpy s
TH MAPA APTHOATAETHCRCROMy MOTOTA (oM. pite. 41)7 Yem
OTINYAMTER FTH JEHHER T

Cpasmny gonefaHHA ABYX OIHHAKODLIX MA-
ATHHEOR, Hachpaminunix Ha pacyake 58. Tlep-
BhIll MaaTHEK rodeldiercs ¢ BONRIINM pasMaxon,
T. 8. ero xpalfHne DOIMBeHRA HAXOIATCH JANLIIe
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Or HOJA0XReHHA PABHOBECHA, WeM ¥ DTODOrde Ma-
HTHHEAH.

Hanboasoes (Mo Moay1me) oTEaomeane Eorefiiomerecs TeIn o7 Mo e R
PEARHOBECHE HAIBASTCH AMILIATY 0N Koaeda .

Bygem paccMaTpuBaTh Koaebamma, npome-
XOAALNINE ¢ MATBIMA aManTydass (puc. 59), npn

KOTOPLIX AAHEY OyrR AB MOMHO CHHTATH pab-
Ho@ oTpesky AB u game monyxopae CB. Iloaro-
MY 0] AMIIATVION HonefeHnll HETAHOTD MAAT-
HIKA MOCKHO DOHHMATE KaK OY¥TY, Tak 1 noboll na
aTHx oTpeskok. Tak, AMILINTYOA KoJebarni nep-
soro mastaukA (cMm, pwe, 58) pasua OhA; man
0,8, a sroporo — 044, nan O,8,. Aunanryay
ofioasadanT GvEeoi A 1 B CH saMepsioT B eHHEI-
OAX ANHHB — MempaXx (M), canmunempazx (en)
nAp. AMIITATYIY MOMHO HRIMEDATH TAKMKE B 801"
HHIIAX NJAMCKOrO YrJja, HAmpUMMep B rpagycax, no-
CHONLEY IVIe OKpPYAHOCTH COOTBETCTEYET Onpe-

o ¥ o
-

| AeaéHHBE NeNTPANBLHLIA YTOd, T.8. YOI ¢ Bep-

Ay 5. B INHHCH B MERTPe OKPYRHEOCTH (B JANHOM CHAYJYAS
2
B Touke (J).
Pwc. 58, Koretaana AMnanTyas KonefanHl OpPYHHHHON MAATHH-
MARTHEEOE, :
e '1';1 {cm. puc. 53) papHa aanue orpesra OB nan

¢ pasrrodl anan Ty o
Konefnmomeecs Teno cOBEPIIAET OOHO MONHOE

KoaedamEHe, ol 0T FATaTa Koaefamiid TpoXoIHT

YTh, pABMLE geTspésm aMnanTyaam. Hanpusep,
; nepeMecTHBIIMeE W Toukn O B roury B, aarem

\ 8 TOMKY A; B BHOBB B TOdKY Oy (cm. pmc. o8},
WAPHE COBEPIIART OIHO NOJHOE RodeDaHKE.

C’Q TTpoMexXYTOR BREMERN, B TETSHHE KOTOPOTG TEA0 CO-
E BEPIAST OANG NOIHDE Kodefanme, HAIMBASTCA T8~

paogoy konebaamii,
Puc. 58, [1pa moaeiann-
EX € scaaol pMmuTy Zodl

SANEA DYTH AB paEEA [lepuoa wonebaunit oboauauserca Dyksol T
orpeary AL a 8 CH uamepaerer B cexyndax (e).
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Mogeecnn Q8& OMMHAKOBRIX MIAPHKA HA HWTAX
PAsHONi NAMHLE B UPHBESEM HX B KoaelateabHoe
ABMMEHHEe, YBHIHM, 9TO 38 OJMH H TOT e
NPOMERYTOR BpeMeHH KOPOTHHN MAadTHHE coBep-
mAT boneme KonebaHAH, YoM IIHNHEL,

l Yueao xorefanwil B AMUNIY BPeMeRN BEASKMBALTCN 44CTOTOR KoaeGaami,

Ofoamauaeres wacrora rpeuscioil Gyesoit v
(eHIOs ). 3p GAHEHIY YACTOTE! TPHEATO OJNO KO-
AebaHNe B CeRVHELY. DT 6AHHUTA B TCThL HoMe-
koro yuenors PMewpuxa Fepya sasnana sepues
().

donyeTam, B 0QHY CORYHAY MAATHHE COBEDIIA-
er nBa RonebamHA, T.eo. gactora ero koaebamui

pasia 2 I'n (e 2 %| Yrobu walit nepruoa xome-

Ganns, HeOOXOIHMO OJHY CERVHIY PAIAENHTh HA
4ncao KoaebaHUl B 3Ty CEKYHIY, T, 8. HA YACTOTY!

i .
T i . 1 0,5 c.
1
T - ; o
Takum ofpazom, nepuod Konedanus T n uae-
TOTA KOAeGAHWA v CEBASARRI CACAVIONEH 3ABHCH-
MOCThED:
Y= =
1 1
T T=5, WM y=z,

Ha npamepe wonefanuil MasTHHKOR pazHoil
AMHHEB TPAXOIHM K BRIBOOY: WACMOMa U nepuod
CAMOTHBLY KOAEOANLE HUMAKOND MARPLHLKD 30-
aucam om diune e2o qumy, YoM Bonkime 1anwa
HHTH MAATHHEA, TéM O0anIIe NepHol Konebammii
H MEHBIIE YACTOTA. (3TY IARHCHMOOTE BRI GyaeTe
HCCA8A0BATE DPH RMNOTHeHAR TafopaToprail pa-

Gorar Nt 3.)

Crofionesie KoaefainA B OTeyTreTRMe TPERNA W CONPOTHRIGHNA BOSTVEA
HAILIBAKYTCS COOCTREHHRIME KOSslameaMm, 5 §X QacToTs — cofcTnemonst
WACTOTOH BONefE TR0l CHeTEMLL,
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PHe. 50, Kounefa i
HMAEATHRKON,

MOHCNOL AL e
B AT HROEOAGH WY

dpasan

Puc. 81, KanebaaEa
HAATHAKIN,

) ort sk datif HHTRLE

¢ exoTopod
pRAEOCTED §as
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He Toapko BUTAHON MAATHRE, HO H mobas apy-
raf kodefATeNBEAA CHCTEMA HMEST ONpegeIenH-
HYI cODCTREHHEYID SACTOTY, JABHCANIVIO OT Oapa-
merpon atoil coceremul. Hanpumep, coficreensasn
YACTOTA NPVHAHAHOTO MAATHHKA 3ABHCHT OT MACc-
Chl FPY3A B RECTEOCTH TPYAEAHEL

Paccwmorpuy  wonelaRld ABYY OIWHAKOBBIX
mogrnakon (pme. 60). B oguE @ TOT Me MOMEHT
BpeMeRN Nesnlit MAATHMK H1 Kpaiisero Jesoroc
OOMOMEEHA HAUNHHAST IBNMHOHNS BOPRARS, [ TIRA~
BEITT MASTHHK HI KpAHErd TPABOrO NOMOMEHHA
ABEEeTcA BAenc. O6a mamtunxa ronefmorca o
ooEOd 1 Tol Me gacToTol (DocKOALKY AMHHLL HX
HHTEH paABHEI) B € OgHHAKOBRIME &MILIHTY A,
Oanarxo oTH KONefaHRA OTAHYAKTCA APYT OT ApY-
ra: 8 andol MOMERT SPEMENUE CRODOCHIU MARm-
HUKD8 HOARPAEAEHLH 6 MNPOMUGONOA0MHME CHo-
ponst, B TaxoM caydae TOBOPAT, 4Te KoJneGaHMA
MAATHHKOR NPOHCXOIZAT B NPOMUSOIOI0MN HbLE
Pazax.

MaesTERKEN, nao0paskéHHBIe HA pHCYHEe O8,
ToMe KOTeOmmTeA ¢ OJHHAKOBMMHE YaCTOTAMM.
CEOpPOCTH BTHX MASTHHKOR B J0D0OH MOMEHT Bpe-
MEHH HATIDABISHR OfHEaKoBO. B avom cayuae ro-
BOPAT, 9T MASTHHKE KONeGaoTes 8 00UHAKOSbLX
radax.

Pacesmorpis eis ofuH cayvauai. B MmoMesT, B30~
Gpassénamii Aa preyuke 61, a, cropoetn obonx
MaATHHUKOR HanpaRnenn: snpaso. Ho uepes we-
koTopoe epema (pue. 61, 6) onn 6yayT HAMpARTE-
HEl B pASNLIE cTopoEsl. B TaKkoM cayuae roBOpAT,
UTo HoJdeGAHHA NPONCXOSAT ¢ ONpegemeHHON

pasnocmbio @aa.
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PHanvecKads BeJIHUYHHA, HaskmaeMas daaof,
HCIOTB3YETCH HE TOMBKO OPH cDABHeHHH Kogeba-
HHH JBYVK HIH HECEOABKHE TeN, HO W ANH OOHCA-
HuH Komefanull oJHOTO TeIA,

DopMyaa nas onpefeteHnsa dass B moboil
MOMEHT BPEMEHH GVIeT DACCMOTDEHA B CTAPIIHX
KAACCAX,

Taxnm ofipazoM, KoreSameisHor OBUWPHLE
rapaxkmepuiyemcs amnaumpdoll, wacmomoi
(snm nepuodom) u gazoi,

] 1. Y70 BAIEAETCN AMOANTY R0 KoxefaEmil; neprogom xonebamnid; wac-
Torol monedaunfi? B wawny o Ian HIMEPRETCN KEMCAAN M FTHX Be-
auauET 2. KaKaf MoTedaruvectan JAEHCHMOCTE CYHI0CTaVET MERIY me-
PHOOOM B 9acTorolt konefawnit? 3. Kaw sasweat: a) unevora; 6) oepsog
cooGogEE konefaniui MaATHNKE OT II0AK ero nate | 4. Kaxxe roneba-
HHA HEIWBEWTIA coderBennniMn? 5. Yro maammaeres coboreernofl gac-
TOTOH HOMe0aTeThiofi crememnl T

1. Ha pueynse 62 woofpasess Dapsl komeGaomnLEcl MAaATERKOS. B wninx

CAVHAANY ARA MSRTEHNHS HoMeliprron: 0 omermnmoms qjaau O OTIOIIme-
HHED APFT K APYTY; B ODOTHESITOIGENLX duanax T

4 Yacrora rosefamai croMerpoBorD SREJEANOADPOMHCTO  MOCTA [

2 I'n. Onpegenirre mepros stax wonebarmmil,
E:l I -I
gy dy

@)

1=

P, 62
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[Tepaog sepTREAILERY BHONefaHRil Fele3HOI0DOKEBOID BAMMEA PABEH
0,3 e, QOnpepessTe SocTory KogelanHi narosa.

Hraa meedimofl Maooons  gesaer G000 nossnx xomelaEni B MHEEYTY,
Karopa wpcToTa HOTeGoRR mratd?

Amnanryas xosebannil rpysa W4 npymmee pasma 3 em. Kaxodt oyr. or

GRRE T
—Tq4nrf

NOACCHEERA PABHOBSCHA MPORIET FVa 30 BPEMHA, PARADE £ i H 3

i

Amnarryna voaebarnil rpyan Ba npyaate pasna 10 es, wacrora 0,5 I'o.
Honseodst nyrs npoliaer rpyazaa 2 ¢F

JAJAHME

CoasHmpyiiTe pRonopisonT ¢ VIRoTHEM MATHARTHRIL ORI, ST pye-
(Y YERTHSEHME VEHOPEHHA eROO0JHOND TAIRHHA o ARCTHYHIIAX HA
posefnmntiica aeraAnol masTone, [IpoBegnTe STOT SECHBPMMENT W
caeanfiTe DMIOL 0 EANSCTREHHOH JRENCHMOCTH Mepiofa Konefasni oT
VOHOPEHHA RO naro maJein.,

B npuposs ¥ TEXHHEE IMHPOKO pacOpocTpas
HeHLl KOJE0AHNA, HAJLIBASMLIE 2APMORLLECKL-
JHLLL .

Fapmonuueckumu KELANTCR KoaefiaHILR, KO-
mopsie npoucxodam nod dellcmaues cudsl, npo-
ROPULOHAALHOT CMPLERLD KONSORWELCR Moy
KU U HEnpasAeHNOl RPOMUSIROI0NHD AMOM]Y
CMEWEH LM,

Bu yice sHaere, wro nog gelicTEREM TarodH
CHAL NPOHCKOMAT KoneDaHHA OPYAHAHHOTO Ma-
ATHAHA, OO¥TOMY [OPH OODpPeaeJtHHLIX YCIOBH-
HX OHH MOTYT CAYAHTL DPAMEPOM CapMOHHYEe-
cxnx koaedaHuil (B EacTHOCTH, IDH YOIOBAMN, HTO
HA HHX HE¢ OKA3IKBAST 3aMETHOrD BANAHHA CHIA
TPeHHA).

Puc. 63, Dmar oo C moMOMIER ONBITA, WI0DpAKEeHHOTD MO PH-
MO A0RAEHN J0HR- cyHKEe 63, BRIACHUM, 0 HAKOMY JAKOHY MEHASTCH
GHMUCTH OF IR C TEMEHHEM BPeMEHH HOOPAHMATA KONeOIOInero-

HOOPIMEATHL OIYACHT-
HOPO MAATHREA, copep-  CA NPVHRHHHONO MAATHHEA B KAK BRIMIATAT rpa-

OIAENEer: KoJelnnim PR STOH JABMCHMOCTH.
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B panmoM onwiTe B KAMECTEE MPY-
s Gepyr wakol-undyae welonb-

-A

Puc. 84, I'patpak snnm-
CHEOCTIE ump;l:rrn:nn.l:
koasfimmimeracs mp-
HMFEOMN MASTHHKA
0T BpeMEnn

:\\%T /\\ m ‘(ﬁ"' moii MACCHBHEI cOCYI ¢ MANeHb-

T a7 37 T KHM OTBEPCTHEM CHUAY (HATpHMED,
Pt U U U BOPOHKY), 8 Mo HErD KIATVT AAHH-

Hyi OyaamHyw aeary. Cocya o

npeJBApHTEILHO HACLITAHHELM B He-
0 DECKOM (HIH HAMHTOR KpACAIEH HUIKOCTRID)
NPHEBOIAT B KOTeDATeIREoe JRiEeHne., Eean gen-
TY NepeMEILATE ¢ MOCTOAHHON CKOPOCTRI) B HA-
npaBilesHy, DepOoeHIAKVIAPDHOM OIOCKOCTH KO-
Ae0aHEHl, TO HA HeR OCTAHETCA BOAHOOOpASHAR
AOPOMKKA WA Decka, KOKIAR TOMKA KOTOpOi co-
OTEETCTBYET NONMKEHHID EoNelnnierocs rpyaa
B TOT MOMEHT, KO8 OH DPOXOgML Hajg Heth,

Ha pucynke 64 nokasas pajg noaydedsol Kp-
poil. Ona massiBaeTcd Kecunycoudod (na Kypea
MATEMATHXH CTAPIIAX KJACCOE Bbl VIHASTE O TOM,
UTO AHAAOIMUHLE CPpARPHEH HMenT PyHKIH
THIA § = 8in & # i = cos X npR nepeMeHHOR x). Ye-
ped TOMKH, COOTBETCTBYWIIHE DOACOHEHHH PaB-
HOBECHA MAATHHEA, MPpoBEleHa OCL BpeMeHd [,
& MEPNeNANKyIAPHD eif — OCh CMEIIEHIN X,

Ha rpadmea euano, ¥To nanboasome oTHI0HS"
HHA Ipy3a oT NOIREHEA pAPHopecHa B obe cTo-
POHBI GAMHAKOBE! 110 MOMVIAK H PABM L AMILTHTY I8
Eoaedanni A,

MaaTHHK HaYAN ABnateHne Ha KEpalinedl ok
€ KOOPAWHATOH X = A, 30 spemsa, PABHOE TERROTY
T, MAEATHHK COBEPIIRA MOJHOC kodebanmue, T. €.,
MHHOBAE NOI0MERNE PARROBGCHA, JOIIEN A0 Tpo-
THEOMOAOMR HON KPAHEeH TOYKH ¢ KOOpDIMHATOI
o= —A ya MruoRBsEHe gagepancda n Hedl, Hane-
HHE HATNDABISHHE CHODOCTH HA MPOTHROTIONOM-
HOB, RATEM MOMET B ofpATHOM HAMPARTEHHH H,
BTODMIHO TPOHIR geped MoJAeHNe DAEROESCH A,
BEDHYVIICA B TO e CAMOE MECTD, OTKYIA Hauan
IEMMEeHNE, JATEM HAYHHAOTCH COOMVIOUIEE HOTe-
GaHme M T, 1.

Ecan B x0/1¢ onkiTa 6511 H3MEDPEH TPOMEHVTOR
BpeMeHH {, 38 KOTODLIR MAATHIEK COBEDITHI NOKA-
GaHHEIE HA rpapHEe KOXeDAHHA, TO MOMHD OOpe-
AENHTE HX nepuod T, pE3JeTHE oTo BpeMs Ha yMe-
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no koaebaani: T = % . BHAR DEPROL, MOMSHO Hal-
4

TH TAcTOTY HOoNeBanmi: v = %
I'padisy gaéT BOAMOEHOCTE NPHOIHINTENEHO
onpegenits KOOpANHATY rpyaa 1 nwboli MoMenT

speMesy, Hanpusep, gepea % T or MOMEHTA HAYA"

na nepsoro KonefAHHA rpys HAXOIHACH B TORKE
¢ KoopaaHaToll x,.

Ecan rpauk SARHMCHMOCTH KOOPIMHATE! OT
BpeMeHH KaKOro-HHOYObL TETA OPEACTARIHET CO-
Bof cHEYVCOHIY (KOCHHYCOHAY), T.8. eIl Koop-
OMHATA MEHASTCS C0 BDEMEHEM M0 JAKOHY CHHYCH
(KorMHYCA), TO B 3TOM CAVYAE FOBOPAT, 4TO U ko
opdunamad, & camM0 MET0 COSEPUITION 2apMOHUYE:
CRUE KOAE0aHLUA.

[Nepuoanueckne RAMEHEARA B0 BpeMens duanueckoll BeIHURHEL, TPOHCKO-
AAIME N0 FAKOEY CHHYCH WIH ROCHHAYCA, BAILIEAKTCH TADMONNYACKHMN
RO aef e,

Pwc. 88, I'npeanmraeé-
CHE® Konelanng
HUTENGED MANTHERA

110

Ha pucyexe 65 HaolpasRéH OnwT, AHANOIAY-
HBEIfl pAccMOTPEHHOMY BRIIE, TOJMBHO 104 HHTH-
HOTO MAATHHKA, C DIOMOIIBE 3TOMND ONBITA MOMEOD
MOKASATE, MTO M 1A HHTAHOTO MAATHHEA rpafHE
SABMCHMOCTH HKOODAMHATEL OT BPEMEHHN TOME
npegcTaBIAeT cofoll CHEYOOHIY, T. €. 4T0 ero Ko-
JefAHAA ABAAKTCA FTADMOHEHYECKHMH.

TeopeTrHeckl KON0AHHA HAITAHOIO MARTHHKA
GhLIH G CTPOrO FAPMONHYECKHMH B TOM Caywae,
ecal Om oH npeacrasaA) cofoH MATEPHAJIBHYH
TOUKY, Konefnwomyocs fea TpeHMA ¢ Natol am-
NIRTYA0H! OpH He MEHAIEMCH CO BpeMeHeM

T Hamoseaam, wTo 008 Menoil nogpaiysesiered TEEAAR
ANMINTYIL, BEH Rotopoll TPAEETOPMD IRM:HeHHA WHAATHARA
MEGEHO CUMTATh NpaMoanneinof,. Tecoores sEaSsHEe AMILTH-
TYAL, YIODOOTHGRHKIEE PFTOMY POUORAM, JABHCHT OT TOH-
FOCTH MOVANTATE, TPeAvesod B pempeso® sagste. B Soasmmme-
CTEE OPARTRNECKHX anfad Mafoil MomED coRTaTh AMILINTYAY,
ECIIL YTON OTHADHENRAN Ne TpeskimasT 87,



PACCTOAHMH OT Hed Qo TOUKH monpeca. (Mommo
NOKAIATH, UTO TOALKO IPH 8THX VCIOBHAX CIHIA,
BOIBDAIIAKMIAR TOYKY B OOJ0MEHHe DABHOBE:
cuA, OyIeT IpAMO NPONOPIHOHATEHA CMETTEHRID,
BCIECTEHE dero kodefanus OyaAyT npoRcXoInT:
Mo TEPMOHHYECKOMY 38KOHY, T.€, [0 SAKOHY
HIMEHMEHNA CHHVCA HIH EO0HMHYCA, )

Marepuaasuas TouEa, KodefMOmAascs KA He MOHEMINEMCH CO RDEMORens
PRCCTOHEMN OT TOMEH MOJEECA, AAIMBAGTCH MATEMATHYECKHM MASTH RGN,

MaTemaTHueck it MARTHNE — To afcTpakTHas
MOJEenk, PeATLHD TARHX MAATHEKOBR He OuiBaeT,

[MpaxTageckr wonefanwn, Gnuakne K rapMo-
HHYECKHM, COBEPIIAET TAMETHN mApAE (HaIpH-
Mep, CTAARAOH), NogBemensLt BA Térkoil B Ma-
AOPACTAXMWMON HHTH, ANHHA HOTOPOW SHAWM-
TelkHe GONbIIE IHAMBTDE STOrO WEPRKA, OPH
MASOH AMILIHTYIE H MATOM TDEHH.

[Ipu coBepiies M TENOM TAPMORHYECKIX KOOI~
faunfi He TOTLKO Er0 KOOPIMHATA, HO M TAKNE Be-
JAHIHHE, KAK CUNE, VOKOPRHHE, CHODOCTE, TOME
HAMEHAIOTCA [0 3AKOHY CHHYCA IAM KOCHEYCA.
IT0 caeayer W3 MIBECTHLIX BAM J8KOHOB H (dop-
MV, B EOTOPLX YRAJAHHEG BEANTHHED TOADHO
CRAJAHL NPAMO TPOIOPOHOHATLHON IABHCHMO-

CTEID, HAnpuMep F_ = —kx (aaxon T'yxa), a, = %
(eropoit saxon Hewrtona). Ha srux dopmyn
CAEOYET, 4TO CHJAR H YCKODeHHe JOCTHTAIOT
HAMDONLIIMX 3HAYeHHI, Korja koaefrioimeecs
TEA0 HAXOAHUTCH B KPARHHX DOIOMeHAAX, TIe
CMEINEHHe HAMDBOTE: BEIHKO, W DABHA HYMO,
HOTJA TeA0 OPOXOIHT Hepes NoJoMKeHHe DABHOBR-
CHA. dHAYHAT, KoaefaTennEoe ABMEenme BOIHam
CPEMHETD MONOMEeHHAs Tens HanbGonee Gnmano K
DARHOMEDHOMY, & BOTHAHM KpafHHX moIxomeHnit
CHILEO OTAHYAETCA OT DABHOMEPHOTD IBHFeHHA.

Cropocrs e, HEaoBopor, B KpallHAX Dojxome-
HHAX pABH& HYJW, & [NPH OPOXOMEICHHH Tenom
NOAGHEeHNA PABHOBECHA JOCTHTAET HAHDONLIIero
SHAYOH WA,
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k] Bospocs

§ 26

IE

L. [lo pecyrey 63 paccramyTe O DEAN, BOPAIKE BUIIMIHOENA H (edvIbh-
TATAE HICOPAKEHADND ONWTA. 2. YoMy cOOTBETCTEVIOT OTpEaKy A 1 OT
Ha rpaleee (ca, pac. 64)7 3. Bakee Eoaeianan pasunaores rapaoie-
sppcE e T 4, UIro MosiD NOEAIATE € MOMOOIREG GMEITA, HanisERHTOrD
Ha pHAcyEke 657 8 YUro HASHEBAATCA MATEMATHYECHHM MARTHAHOMT
G Ipe Kaknx voIoREAx peaTbhield BUTRAEGE MafTHAK GyasT coRepmaTE
roarburnsg, Ganscwe g rapaosaveckua? 7. Hap sexawrea aeficteymo-
[OASA HA TEA0 CAIA, S0 VERGpEHHE M ¢HOPOCTE OPH cOBeDINEHAH BN Fap-
MOHHYICKHE Koaelanui?

SATYXAKD unnm
X

Ofparames eme pasz & pucyary 53, TTepeme-
mad mapuy Hd ToukR O (moooaeHds DABHOBE-
ouA) B Toury B, Ml pacTATHRaeM npyuey. Tlpn
ATOM MEl COBADIIASM HEKOTOPYe paboTy no npe-
OAONEHMI0 CHAM 8d VIpYTocTH, GIaroOapa HeMy
OpYHEHHG OpHODpPeTAST NOTERNHATEHYIY SHeD-
ruzs. Bein Tenephk OTITYCTHTE OIARME, TO 10 Meps
ero npuinmeEenna k Touke O gedopMalis opy-
FHHLI ¥ NOoTEHIHAJIREAS SHERPTHAE MadTHHHEA ﬁ}l'-
AY¥T YMEHBIIATECH, 0 CKOPOCTE H KHHETHYWECKAA
DHEDPTHA — VBEIHTHBATECH.

HonyeTiis, TITO NOTERH SHEDrHH HA NREOosIeE-
HHEe CHO TPOLHA [IPpH JBHMEHHH MAATHHEA I
Hebpemno  wMeasl. Torga, CcoOrnacHo SAKORY
COXPANEIHMA DHEDIrHWH, DTOOHYKD MEXANHYSCEYRH
ameprmo ManTHEEa (1. e. E, + E ) B awboil Mo~

MEHT BPeMEeHH MOMHO CHHTATLE OJUMHAKOBOH W
pagEOl TOl DOoTEHNHANHHON 3HEPrMH, ROTOPYHO
Mbl HIHAYANLHO COOOIIHIM NPYHHUHE, PACTAHYB
£8 HAa 4auHY orpeaka OB, TIps 3ToM MAATHHE MOT
OBl COBEPINATE KOMEGAHHA CROOR YIOLHO AOATO C
nocToAHEOR aMIIHTY 10, paproi OB,

Tar Gsia0 06, oAl 6L OpR ABMAEHNH He fLLI0
HHEKAKHX DOTEps 3HEPrHH.

Ho peansHo nmorepH SHePTHH BOETIE eCTh.
Meranuyeckas IMepzus pacxodyemcd, HAOpH-
Mep, Ha copepliedHe paloTh N0 OpecOIeHHHD
CHA CONPOTHRIGHHA BO3OyXa, HRepexoda npu
FMOM 680 BHYMPEHHION FREpZU0D. AMILTATYIA KO-



aj

Puc. 68 I'pabaxn
ERNHCAMOCTEH T
npeseiin AMILNHTY IR
cECHOIHEY KoTela-
HMi, TpOHCEGLEInHE
oW EKKID 1L B Boagye

L1}

AeSaHTi NocTEIoNHG YMEHBITARTCA, B 9epes He-
KOTopoe Bpema KONeOANMA TperpamaiwTeA. Ta-
ENe HogefaHMA HOSLIBAOTCA JOIMLXarouju M
(puc. 66).

Jen OGolblie cUAb conpomussenus déumwe-
KU, mes TheMmpes RPeEpauaomcs xotefanus.
Hanpunmep, B Boge koaefanni saTvxanT DuoTpee,
yen B sosavxe (puc. 66, a, 7).

o CHX Nop pacCMaTPHBAAMCE CEODOAHEIE KO-
nefaEna, T.e. koaefansn, DpoMcXofdliHe 348
CUET HAYANBHOTO 38IACH SHEDTHH.

Caofiodnnie Kolefagnus scezia sampramuiue,
TEK KAK BeCh JAMAC 3HEDTHH, TEDBOHAYAJIRHO CO-
obimeaaniil konefareaLHoll CHCTEME, B KOHIE
KOHIOB YXOOMT HA coBeplieHHe padoThi Mo mpe-
ONOMEHHID CHI TPEHHA H CONPOTHBIEHHA CPeILl
{T. &. NEXAHHUYECKAR SHEDIHA MEPeXOINT BO BEHYT-
peEHEKI). [ToaToMy cBOODAHBIE KOMe0AHNA HOYTH
Hit HMIOT IPAKTHIECKOTD TRHMEHEH W,

Yrobfw xosefasid AR HesaTyXaAnIIHMHE, He-
ofX0IHMO ROCTONHATE NOTEDH JHEPIHH 38 Kaw-
IOui mepmox womebarmit, 970 MOMHO OCYIIeCT-
ENTL, BOZNeHCTBYA HE KoOgebawieecH Teno ne-
PHOIHYSCKH HaMeHAwmedcs canoi. Hanpusep,
Eaauil pas MoATAAKHBAR KAYENH B TAKT HX KO-
AefannaM, MO HO T06HTRCA TOTO, 9TObR Honeba-
HHHA HP HF!TFIHJ'!H.

Konefannm, cOBepIaeMEle Teaom 108 FelcTRHEM Nanmmedl mopeowaecion
HEMeEANISICH CHIRL, HAZERBANTCH BRHYATORERIM I 08050 i as.

BH"EH_IHHH NepHOQHYEeCHHE HIMEHAMNINAACHE CH-

Ji4, BRIABIBAKMUIAA 3TH KONeDAHHA, HAILBAETCH

asuyxcdaroueld cunoll.
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Ecnm Ha noxosiiHecd Ka9ead BEAYATE JeiicTEo-
BATEL NEPHOAHYMECHH MEHAKNMIeNCH BLIHYHIAK-
mel cxAcl, TO B TeUeHHE HEKOTOPOIO BpPEMEHH
AMIIHTVAA BRIHVEHICHHMX Koaebammil kaveneft
fvaeT BOIPACTATD, T. €. AMILTHTYAA KAMIOTO IO
caeaymomero koaebanua Gyaer Soasme, 9en npe-
ABILIYIETO. ¥ BEAHYEHNe AMOANTY/I TDEKPATHT-
CHA TOrfa, KOTIa JHePrHA, TEDHEMAR REeTeTAMHE HA
npecicleHHe CHALI TPEHWH, CTAHET PABHA JHep-
rug, noayvgaeMolt usua poasne (3a cuwér paboTh
BRIHYEIAIOUIEH C Ik ).

B fonpmuncTee cayyuaer NOCTOAEHAA 4ACTOTA
BRIHVEICHHEIX HKogelaHull VCTAHABIHBAETCHA He
CPA3Y, A CHOYCTH HEHOTODOE BPEMA MOCIE HX HA-
9aia,

Korpa aMnDamTyia M 9a8cToTA BRIHYRIEHHEX
EoTefanuii mepecTAMT MEHATLEH, IMOBODAT, WFO
ROICAOH LS YomanosuAlcs,

qﬂm"l:‘-ﬂ }"-ETH.HE-B!BID!IEH BRIHYFEIEHHEIY K-
AefaHui DABHA YACTOTE BRIHYAETAMIITEN CHIILT.

Bray®waeHHEe KonefaHua MoTyYT COR@DIIATE
NAMEe TENA, KOTOPME HE ARIAIOTCA KoaebaTe TLHL -
MM CHOTEMAME, HATPHMED, HLJIL [BeHRoil Matmm-
kI, NOPHIHA B IBEMCATEIE BHYTDEHHEND CIODAHEA B
MHoTHe Apyrie. Kogebamiusa TaKHy Tea ToxEe Opo-
HCXOJAT ¢ SACTOTOR BRITYHCIAKIIEN I,

BuEy#aeHHEEE HOIe0AHHE — HEIAMYLAN0-
wpue. OHN OPOMCXOSAT A0 TEX HOP, MOKA AeilcTRY-
eT BHHTH[I[EEJ]]IE.E CHJIA.

m 1. HTo MoMED CHAINTE O DOANGH MEXIRIMecHRT SReprn Borefamnoero-
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CH MBATHMEA B W0l MOMERT RpeMERH, BCIM QO0YCTHTL, YT0 HoTEph
aHepruy Her? Cornacuo REXONY DEXOHY BT0 MOMHD VTRepmaaTe! 2. Kag
MEHASTCA ¢ TESMEHREM BPEMERH aMLANTY LA cRobomnas Konslommk, npo-
HOXORMUIHE B Ppesapinx yeropmax! B 9és npeavEL TaKoTD HaMeReERA T
3. Ige Guerpes npexpaTATed HonefaHUA MAATHHEE — B BOSNYXE HIH B
soge? MMovemy? (Haumrsnsil sunec sueprag p ofoux CIVCARX 0INNAKOR. )
4. Moryr an cepeloaanie Eonebasna Oumite mesatyzammgnmn! Mowesy?
Hrs meclixoqiso 0AaTh I8 TOrg, STofd Kosetanns G100 HeanTYXaK-
mrpenest? B, o MO0 CHAIATE 0 SACTOTS VOTAHOBWBIHMXCH BREYRI8H-
Her: EomelaHdil B wacToTe ERAYVAEIADMeR crau? B Moryr an Tesa, He
ABAADUHECH KOAEBETCALHBME CHOTEMAMN, CORSPIIATE BREHYEISHHLIE
goaefioana? llpueennre npraeps. 7. 00 HAKAX T0D OPORCHOIAT BEIEYE-
ZeHHNE Kosehaumne?



1. Topusouraneeufl npy:EueEed MasTHHE, HooDpassiéHARl HE DHCOYH-
®e 53, ormean B evopoiy W oTHveTHAR. Kag MeHAKTCH Depedac TediLe o
Taboane | BeTHSHEL TPH [REHEENEH MAATHIUEA HE YEAJAHHED YHECTHAL
ero oyral [epeveprire TAlAKIY B TETPALE 1 BRMOIATE B,

Tadnwua 1

Hanpas-

Cuma
JeEHHE Yupyro-
SMANTHIEER ! AP

OrBx0
OroEA

CraArd

CrQx A

Cia-
ol HECHAH
eETE RLEE] aua
o ﬂl?.l‘ll E_ B pEAALERE I“‘“

P

. Ha pucyicge 67 wiofipascid [MADAE HE HUTH, Ronelrx-

praiten Ges TReHRA MemRY Toukany A o B. Haxogsacs &
Toare B, sTO0T MASTHHE oaanaeT NOTeRNKAIEHON axnep-
raefi, papmpoi 0,01 = oraocnreasne ropascuraaw 1,
OPUHEATON 34 HyAesoll YpoBeHb OTSTETE MOTEHIIHATEEGA
smmpray. Yewy panna o) DOTENIAATLEAS SHEprMS as
pREA B TouHAax A n Lk 6] KREeTHYECKAR DHEDTRA MIRDAEL
B roukex B, O 2 A; Bl n0aERR MEXAHEHECHAA SEEDIHA
mapeks B rovkax B, D 0, Cm AT

PaocuorpuTe puoyHoE A W cHaMDTE, EAKAS B TET OO0~
COBHM COPSPMIIATL: CROGOMIME KOMMMUEIA] BRIy -
Hee konefassa. Oreer ofocayiiTe,

Ml‘.‘lﬂ"‘l‘ O EROACEOINTR: A) BEHHVIEISHHLIS woaslanng
B wogefarensioll cucreme; §) opologane Komelasua &
cHoTeMe, me Animmneien koaslevesnaofd? Ilpresegere

CLERA MBI
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2 27 PE30OHAHC

Prg, BB, [TemoACTPAILHE
OANECRMOOTE M ITE-

TYAR REIEYH IR HR
KONBGEHEA MaATHI
KA O LB TOT Bl e
HEHH A BV A saredh
CHUTEL

116

Ipasegém neropryMeckEnil pakT, HMeOMHN Ho-
NOCPEACTEEHHOE OTHOIIEHHE K TeMe IEHHOMD
Oaparpasa,

B 1908 r. » IHetepOypre cHNbHO PACKAYATCA H
B peayvIsTATE 3TOMD OOpVIIIICE TAK HAILIBASMEIE
Erunercrnit MocT uyepea pexy DOHTAHKY, KOTIA
10 HEeMY IRONOAHI M4DIIeBERIM DIATOM (7. e.
B HOT'Y » ) KABAREDHCKWT sCKEATDOH,

[ToyeMy HMEHHO B ONHCAHNOM CAYHAE BRIHYH-
AeHHBI® KoaefaHMA MOCTA JOCTHIIHA Takod Honn-
moft aMmantyas? Mosso an Seiao npeaoTspa-
THTh ABAPHIDT

s oTeeTA HA 3TH BONPOCKH PACCMOTDHM, Kak
FABHCHT TMARAUMPIT asHywIenibly Korefanui
G YACMOmbl LIMEHEHUR SW KPR OQ0Uel b,

Ha preyuke 68, ¢ noofpadessl 18A MARTHHEKA,
BHCAIMKAE HA obmesm meype. [loiama masTEnka 2
HEHAMEHHA, TOH AIMHe COOTRSTOTEYET Ompeme-
NEHHAN YACTOTA CROGOIHMY Konebauui (7, o. cof-
oTREHHAS dacToTa MmadTHiea). Jdrnay weasTHE-
KA | MOMH0 MERATL, TOATATHRAS CROGOINLIS KOH-
e Hureid. [Ipn navemesns InoEel MagTERES ]
COOTRETOTROHNG MOHACTCA oro cofeTheNNAA Tae-
TOTH.

Econ oTHAOMHTL MAATHHEK [ OT OOA0MKEHHA
PABHOBECHA H NpeAOCTABHTE eTo CAMOMY cede, To
oM Gy AT coBepilars crobogusie Koaefanna. Jto
BRIORET KolebaHHA ITHVPA, B pe3yIbTATE Yers Ha
MAATHHE £ 9eped ero ToYKH nogseca Oviaer gedcr-
BOBATH BRIHY#IAWINAR CHJIA, ISpHOIHYECEH Me-
HADUAACH 10 MOIVIN H HANPDABTEHHID ¢ TAKOH
e YACTOTOH, ¢ Kakod RogefneTcd MAATHHE [.
[Mon JefcTeHeM STOR CHIL MAATHHE 2 HAYHET
COBEDIIATE BRMHVEICHHRIE KOMeDaHA.

Ecan mocTelDfHHO YMEHLIIATE JHHHY MAATHH-
®a I, To qacToTa ero Konebannil, a aHAMHAT, H HAC-
TOTA HIMEHEHHA BHRHHVAILARMEH CHAB, IefdcT-
ByIell Ha MagTHHE 2, OVIeT VEeNHYHEBATROL,



ErvneTcHMiA MocT,
MOCTROEHEHRE 3AHDED
81854 — 1956 rr.

Al

lpaduk 3aBHEHMOCTH
AMIANTY b

Bl B0 HH
rOmataHKi OT YECTOTH

Bl 1a R0 UEH CHAL

opubaMHAACE K CODCTROHHON YACTOTE MAATHH-
ka2, Tlpn smoM AMIOIHTYAA KFCMAHOSUSUIUXCR
abinymdennsiy roxefonull manTERka 2 Oymer
poapacTaTe. OHA JOCTHrHeT HARDONLIDEro 3HAYE-
HHA, KOMga IORHE MaITHHKOB CPABHAKTCR, T. €.
KOIAa YACTOTA v BEIHVIKIAIEH CHILI COBIALET C
coficTREHAOH wacToTol v, maArTEuka 2. Masram-
BEE OyayT konelaTeeA B OARHAKOBEIY hasax,

Jdansmemes yMeHLIISHNE TAMNL MagTHRKa [
NpHBEdET K TOMY, 9T0 YACTOTA BRHYMRIAIOMIER
CHMEl  cTEHET Ooasme co0CTEEHHOH YacToThl
MagTHHEa 2. [IpH sToM AMILTHTYIA erdo Kogaefa-
HHI HAYHET VvMEeHBIITATRCH.,

Ha oCHOBAHHM 3TOTO ONBTA MOMHO CISTATH
CASIVIOIIHN BLIBO: AMIUIHTYIa YCTAHOBMBIINX-
CH BHMHYEIEHHEX EoJe0aHME TOCTHrAST CBROONO
HAHGONLIErD IHAYEHNA PH YCIOBHN, 9T0 9ac-
TOTA ¥V BREVEJIAIEH CHIL PABHA CODCTREH-
HOM wacToTe v; Rodefarensmoil cueremei, B atom
FATIONRETCHE ABJISHES, HAZEIBRENOE PE.TGH..EIH-
coM,

Pezoanc MOMHO DpoHAGMIONATE TaKME Ba
OUEITE, MOKA3AHHOM HA pHcyHxe 68, 0. Ha ném
uaolpaskelul YeThIpe MARTHNKA, NOABeIHEHHBIE K
obmeMy mWHYPY. MagsTEMER | B J HMeOT ogHHA-
KoBy anney. llog geficrenem ceobogEKMX KoJe-
DaHull MAaATHHKA J OCTAALHEE MAATHHEN COBEp-
AT BRBYEIeHEM: Rogedasna. [lpa sTom am-
OIHTYLE KotedaHdl MARTHUEA | ZHAYMTEILHO
foakIme AMILTATYI MAATEHEOB 2 H 4. B manwom
onyyae smaamuux 1 xosrefaemen @ pelonase o
MaamHukom 3.

[Mogemy AMOTETYIA YOTAHORMBHINNCH Koneba-
M. BRIABAHHEIK BRIHVHIAMIIEN om0, DooTH-
raer BEaRboasOero AHATE TS MO T TI[PET COEITE -
AeHMH YACTOTH HMOMEHEHHA $TOH cHALl ¢ cobor-
BHHCI YacToToll KoneSarensroll cucTemu? eao
B TOM, TT0 B 3TOM CAYYAS HANDADJICIHE BLINYHC-
OROMed cuam B a0bol MOMEHT BPEMeHN COBITA-
AAET ¢ HANDABASHMEM IBHEEHHA KONedl 0 erocs
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T NOETANHHBAHMHM
HAEER B HANPERIHAR
X JIBUMBHUR FHEDIMF
HonedaTensHoA
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resia, Takum obipasom coanawres Hanboaee Guaro-
NPHATHLIE VENOBMA 108 NONOTHEHNA SHEPTHH KO-
AefaTenbHON CHOTEMEL 08 C96T paboThl BRIHVAIA"
pmel cAaau. Hanpumep, Yrofnsl nocuanHee pace
EAYATE KAYSAH, MLl OOJTANTKHBASM WX TAKHM
cOpazos, YTedkl HAIPABIEHHE HelcTBEVIOILEEH
CHABLI COBOANAND ¢ HAOPABNEHHEM IRHMEEHHSA
Eavemed.

Chegyer OOMHWTL, 9T0 DOHATHEe DeIoHAHCA
OPEMOHHMG TONRKO K BLIHVEIOHHBIM HoJedo-
HIAM.

Beprémca Tenmepr k cayuam ¢ ofpymeHHELIM
MOCTOM, UYeEHAHD, MOCT PECEAYAICHE D0 Donk-
!I:IIDI'-'I BMITIHTY AR OOTOMY, 4T0O HAsTOoTA I:IEPHCI'.EIH'
YEeCKH AeHCTRVIINEH Ha Hero BRIHVAIARINeN -
Akl {¥AAPOB KOOBIT AAVINAX *H HOCY# JOIIAET )
CAVYARHG COBMTATA ¢ cODCTREHHOR YaACTOTON aTOMD
MOCTA. ABADHID MOMHO 06100 OB DPEIOTEPATHTE,
BCTH Ok mepen BXOZOM HA MOCT GLLTA OTOAHA KO-
MAHIA MATH He $B HOMYV e,

Pesonanc urpaer fonbiiyio pofib B CAMBIX pPag-
HOOOpAZHEIY ARTEHHAX, NPHYEM B OJHHX — MO-
JAeSHVID, B ZDYTHX — Bpegayw., Ero meobxogumo
YUHTRIEATh, B SACTHOCTH, B TeéXl COVYAAX, KOUOA
¢ MOMOINBLI HANMeHBMeH nmepHOIHYEecKod cH-
Nkl HY3KHO TOIVIETE ONpPEIeIEHHRN PAIMAX Bl-
HVHASHHBMX komebaawi. Hanpusmep, TARETRIN
HAKE ﬁl‘.ln.."l'hEIIl'.I-‘l‘ﬂ HOTOKOTA MOMHO MDHE'—]ETL,
aefieTEVA CPARHUTONLHO HeBonRmod cunoll ¢ gac-
roroll, panuoil coberReHHEOR uscToTe Aamka. Ho
ME] He ZOCTHTHBM e TasMoro pesyIsTaTa, 1eier-
BYH HE B PO3OHAHC, AAM00 TPHRIANIKBAA SONLITVIO
CHAY.

anH&pﬂHH npemmm IIPIJHZEJ‘I‘BHHH p-l:aﬂ]’.lﬂ.l.lﬂﬂ.
II'D]'“'FT ‘EJ‘[}"}HI‘IT[; CJIRINIHOM CHIALHOE [.hﬂ.t:li-tl'-ll-l.l!ﬂ.ﬂl'if
HETEIHOAOPOHHOND BATOHA IPH CAVYARHOM COB-
DAIERWH BETO COOCTERHHOA YacToTEH Eoaedadrni Ha
pPeCCOpax ¢ HACTOTOH VIAPOE HOJAEC HE CTHHAX
pﬂ;lbm:ﬂ, CHIRHDE P.E.-EILH.‘IHHS..H.HE‘ I.l&]_.'lll:l:'l'.ﬂﬂ.ﬂﬂ H#
BOAHAX M MHOTHE IDYTHE ARITSHHA.



B Tex cavuanx, KOTLA PE30HAHC MOMET HAHEC
TH ymepd, NpHEHMAIT MEPE K ToMy, 4Tofn He
AONYCTHTE €70 BOJHHEHOBeHRA. Hanpumep, Ma0-
rHe JABOACKHE CTAHKH, OTISALHLIE HACTH KO-
TOPLIX COBEPIIAINT DEPHONHYECKHE JBHAEHHH,
VCTAHARIHBAICT HA MACCHBHOM DyHIAMEeHTE, Ope-
OATCTBYIOEM BOAHHKHOBEHNI Konefanuit scero
CTAHKA.

[‘i’m L Koakoll WeIut o BAE DPOBOIHACH OORIT ¢ JBYMA MaEATHHEAME, Hio-

Gpaménnerii ma pucyere 68, al 2. B oém sagmouseTen amieupe, Ha-
aueeeMos pesonancom? 3. Kagod ua mosTHnECE, Reolpaséaany HA po-
evare 68, §, xorefrercn B pesosane ¢ MarTHEERoM 37 [To BakWM npdana-
waMm B pTo oopegenenn? 4. K papus eonefadusM — caoboanss oon
BEHEYIRASHHEIM — ApRMendme nonarie pesonanca? 8. [lppesgere opa-
MERE, DOKIJMBAOILHE, 9T0 B GOHHI CAYIAAX DesCHARS MO#eT OWTs
NOAEIHEM ABMEHNEM, B B QPFTRE — BPEgHLIM.

L. Masrues 3 (om. pre. 68, #) copepinaer cBOGOIHEE BoTedanms,

a} Kapwe mogelamist — cnofogunle 1ay puamysaennLie — GyIyT cobep-
IMATE NIpE #ToM MasTanen [, 2u 47

6] Kaxom cofcTReHasie SacTOTH MamTHugos !, 2 5 4 00 cpanpeEmm
¢ 9acTorol Ronelnsil smanTmccs 37

Bogs, ROTOPYE MAIBTHE HECET B BENDE, HAYHNART CMALBO PRCTLTBCKA-
BATECH., MAaleuuy MeHAer TeMO Xoqbdel (MO8 0pocTe scOABAET HOTYS ),
i pacaasckusnape npespaniasto, [logesy Tagk nposcxognt?

Cofierpenman sacrora kagenedt panna 0,5 M. Yepes narne mpoMexyTER
BPEMEHH HYREHO MOSTATKHIATE HX, HTO0L DACKATATE HAK MOMHO CHAL-
Hee, DERCTEYE OTHOCWTEILIG Wefo s crnodi?

PACMPOCTPAHEHME HONEBAHWIA B CPEJE. BONHLI

Paccmorpiun onwlr, NoKAasaHALIA Ha pPHCYH-
e 68, [InHHHEHYI0 DPVEHHY OOIBEIIHBAKT HA
HHTAX. YIapawT pyeoft 0o eé JeBoMY HKOHILY
(pre. 69, a). OT yaapa HECKOJIBKO BHTEOR MDY HK-
HH COITHMAIOTCR, BOHHKAST CHJIA VIODYTOCTH,
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PHe. B9, BosHnEAOSE
e B B Y e

8 1‘ GO0GAREIET0NGAD

oon DeHcTEHEM KOTOPOH 3TH BHTKH HAYHHANT
PACKOMUTECA. Hak MAARTHHE NPOXOOHT B CEOEM
ABRHXEHWH MOJOMERHe DABHORECHA, TAK W BHT-
KK, MUHYH HDOM0MEeHHe pABHOBeCHHA, BVIVT Opo-
MOAMCATE pacxolurhes, B peaynwraTte B sToM e
MECTE TRYHRIHE ofpasyeres Ve HeKoTopoe paa-
pesstenne (pue. 69, §). [Ipa pRTMETIHOM BOageiioT-
BHH BHTKH HE& KOHUEe npymuEL OyayTr nepmo-
ARYECKH TO cOAMMATLCA, TO OTXOAHTE APYT OT
apyra, cobepuras KoneDanWs BORTe CHOETO IIo-
MOMEHNA PABHOBOCHA. DTH Kogeaun NocTenen-
HO OEpeaaayTci 0T BHTEA K BHTKY BAONL BCei
MPYHIHNHEL, Tlo npyEnMe pacHpocTpadnATca ory-
WeHAA B PDASPEHEHHA BHTKOB, HAK DOKA3AHO Ha
pucyvHER G, 4.

IpyruMe CHOBAMH, BIONL NDPYMHELE OT 828
NeRoroe KOoHIA K NpAROMY PAcOpOCTPARAETCH 803
MUWEHLE, T. 8. HIMEHEHHE HEROTOPHIX (PHAIHYE-
CHHX BeAMyHE, XADAKTEPHIVIDIIHX COCTORHHE
cpennl. B gaHHOM CavHase 5T BOIMYINEHHEE IMpes-
CTaARAAET Co00l HAMRHEHHE C TEeUeHHEM BpPEMEHH
CHJIH YOPYTOCTH B OPDYVAEHHE, VCHOPEHRA B CKOPO-
CTH ABHREHMA HKOMefIouinxcd BATKOE, HX CMe-
MIEHHAA OT NOOHEHHA DABHOBSCHA.

Boamymieuin, pacnpocrpilaiiiecd B NPOcTRaRcTS, YILASSrk 0T MErTa
WX BOSHNKHOBSHHA, HASEIEAWTEA BONEAMI,
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B napmoM oopefes1eHMH DeYL MIST O TAK HAILI-
paeMux fesymux eoanax, (oHopHOE cROMCTBO
ferviux pogay Aodofl OpHpols SAKIOYACTCE B
TOM, ¥T0 0HH, PACOPOCTREHAACR B OTPOCTRAHCTEE,
MepeROCAT SHEPTHHD.

Takx, HADpHMep, KoneImIIHecd BHATEH Opy-
#MHHE 0baagamT sHepraeid. BzaMMoIZedcTEVA ©
COCEAHEMHE BHTHEAMH, OHH NepeIaloT HM YACTL
cBoell JHeprHH H BIONE OPYHEHL DACTPOCTPA-
HASTCA MEXAHMYeCKOe BOAMYIIeHHe (aedopma-
OHA), T. &. odpazyercs Geryias BOIHA.

Ho opm 5ToM KAMILIN BATOK DIPYVIEHEE Hoged-
NETCA OKOI0 CEOEN0 MOI0MENHA DABHOBECHA, W BCA
NPYHHEA OCTAETCA HA TePROHAYAILHOM MECTE,

Taxum obpasoM, B Gerymedl Boase npo-
HCXOOHT TEpeHoC JHepral (el nepenoca Be-
HIECTRA.

B nasaoil TeMe DVIEM pACCMATDHBATE TOJhEO
ynpyiue OEryIOHE BOAHLI, YACTHRIM CHYVHAeNM
KOTOPLIX SBISSTCH 3BVE,

Fﬂl;lj"l‘!‘! BIOJTHET < 3T0 MR FR S0 MM I, [T 6T U H RO T & 1
B ¥TIPYTO CpeTe.

Huaue ropops#, obpasoBanmne YORYIHE BOJIH B
cpege obycnoBpaeHo BOSHHKHOBEHHENM B Hell yopy-
HX ¢Hi, BEISBAHHEX Asthopmanmed,. Hanpumep,
ECNH Mo KaKoMY-HHEOYVIb MeTAMIHYECKOMY TeTy
YAEDHTE MOJOTHOM, T0 B BEM BOSHHKMET YOpPYTas
BOJTHA.

IMoMuMo yupyrux CyYWecTBVHT W IDVIHE BR-
Okl BOJTH, HATIPHMED 3JeKTPOMATHHTHBIE BOJHEL
(cm. §44). BoAHOBHWE NOpPOIECCHl BCTDEYANNTCH
NoYTH B0 BCEX OONACTAX (PHIHYeCKHMX HBEISHH,
NOFTOMY HX HIVUEHHEe HMeeT DoJikiloe 3HaveHie,

IMpH BOJHHEHOBEHHH BOJIH B npyiciHe xogeba-
HUA e8 BUTKOB IPOHCXOZHIH BIONE HANPARIEHHS
PaAcHpPOCTpAHeHHA BOMHL B Hed (oM. pac, 69).

Boauel, B KOTOPHRX KOTefamn g MPoseLeisT B1oAs NATPARICHRA HY RacTipo-
CTPANSHNA, HAILIBATOTCA TPOJOJILMEIMH BOJIAMN.




HKpoms npofolsHLIX BONTH COF-

Pue. 70, BoonmarRoBe-
H1E BOMAH B LIHYDE

Tl IECTEVIOT B RONEPEINEE S0IHb.

f:_ Pacomorpum Tarolt omur. Ha pn-
eyare T0, a MoRasan ITWHERN pe-

| SHHOBEIA DIHYP, OAHH KOHEI HOTO-
poro saxpennédH. [Mpyroft momemn
&) OpHBOART B EojebarentHoe aBH-

HMEHHS B BEPTHHRAILHON IICCHOCTH
(nepres MKy IAPHO TOPHICHTAILHO DACTIOMOMEN-
HOMY IDHYPY). Baarogapa ciaaM yopyrocTH, Boa-
HUKBIIMKHM B uBype, Koaebauua Gyayr pacopo-
CTPAHATHCH BAOALR IMHVPA. B HEM BOIHHKAKT
BOSMHK (pue, 70, 6), npr4YéM KonefaHHA YACTHI,
MEYDA OPOHCKOOAT NEpOeHINKYIAADHO HAODDAR-
JEHHID PACOPOCTPAHEEWA BOJTH,

Boamui, B woToplx moaslaHnn OpORCIOIAT HepHelIRnEyAAPHe TATPANTE-
R MX PACHPOCTPAHERNA, HASRIBAKTCH HONSOTHEIMN ROTMAMNA,

Pue. T, [Tonopesman
(@)} npoaaTLLaa (T}
AOTHE
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Memscenne YacTHI cpenwl, B KoTopol ofpa-
AYITCH EAK Tonepeddsle, TAK H IPOOONLHEIE
BOJHEI, MOMHO HATAAAHO NPOIeMOHCTRHPOBATH
¢ NOMOOIEK BOJHOROH mammeEs (poe. 71). H
pHoyHERe T1, a NDOKAIAHA NOMePEYHAR BOJHA,
A HA pHoyHEe T1, § — npogonsuaa. Ofe poaEL
PACOPOCTPAHAKTCA B FODHAOHTANLHOM HANPAB-
SeHMM.

Ha sogmoBOl MAIIMHE NOpPeNCTABIEH TOABHOD
oy pag mapuxos. Ho, pafnoass os ox gem-
HEHHEM, MOMHO DOHATE, KAK DACHPOCTPAHAKTCR
BOMHEI B CONOIIHBIX CPeJaX, NMPOTAMEHHMX BO

4 e, . N, gl el
E‘_l"'” “mm ‘-mmﬁm

al &)




BCEX TPEX HATPARTEHHAX (HATPHMEpD, B HEKOTO-
poM obuénme TBREPAOTO, MHAKOID HANM rasoobpas-
HOTO BRMIeCTHa ).

Aaa atoro npeacTaebTe cebe, UTO Kamabil
IAPHE ABIAETCHA HYACThBI BEDTHKANEHOM CO0H
BEIIECTEA, PACIIONOMAHHONO NePpHeHAHKYIADHD K
NAGCKOCTH pHCVHEEA. Ha pucyara 71, a BuigHo,
9T0 NPH PACTIPOCTPAHEHMM MNONEPETHON BOJTHEID
ATH CA0H, D0I0DHO MAPHKAM, BYAVT cdsusanbes
ApPYT OTHOCHTEALHO APYra, cOBEpPITaR Komebanna
B BOPTHHATLHOM HANpabRTeHnH. [losroMy none-
PENHBE MEXARUNECKUS BONHB A8AMOMOR 0.8HA-
Mu cdauza.

A OpoIoJBHEIE BOMHEL, KAK BHAHO H3 PHCVH-
Ka T1, 6, — 270 BONHK CHATHA W DASDEEEHHA,
B srom ciyuae aedopMAlHE cloéBE cpenn cOCTO-
HT B HIMPHOHHM WX LIOTHOCTH, TAK UTD MPONOIIL-
HEI¢ BOIHEI TPeJcTARTANT coboll depenyimmecs
YILTOTHEHH A M PASPESeH A,

HapecTHO, MTO YOPYTHE CHIL NPH COBHIS CI08B
BOZHHHAKT TOARKO B TBEPOMX Toaax. B mmaroc-
THEX H TRMX CMeEILe cooH cEOBOOHO CROILIAT
APYT oo ZpyTy 083 DOABIEHEA NPOTHBONEHCTEY -
IMHX YOPYrex cuia. Paa HeT yopyrax cui, To o
olpaaoBaHENE YIPYTHY BOAH B SHAKOCTHAX M FA38X
HEBOIMOXKHO. [TosToMY nonepeyHLIe BOMHLL MOTYT
PACHPOCTPAHATRCA TOJIBKD B TBEDILIX TEJAX.,

ITper coxaTHH 0 DAIDEMEHHN (T. 8, NPH HIMEHE-
HHH ofBEMA YUACTHOR TEJA) VIDYTHE CHIIL BOARM-
KaKT K4K B TBEPILIX TEIAX, TAK H B MHAKOCTAX i
rasax. llosToMy NpogoisHme BOJAHHE MOTYT pac-
NPOCTPAHATRCA B Awboit cpege — Teépaodt, wag-
Ko ¥ rasooBpasznof.

1. Yro ppouescres BodnaMi? 2. B 4in aexrowaerer coRoRE0e caolhoTao

’ Gerymmx myan gwiol opepeau? HMpowexogwr as B bervimedl soxme
neperoc seilpcTea? 3. Yro rance yopyrae sogunw? 4. [paeegute opisep
BOAH, We OTHOCAMHECH K ynpyras. 5. Kngone Booisl HE3RISANTEA [po-
A0ABHLIME; Oolepednnisin? TIpepegere opEMepel. 5. Kakne pojms —
BOIERETNILE HIH NPOAGALEME — HRIHOTCA BOJIRAME CABHTA, BOAHAMMH
CHATHA H pazpesennn? T. [TogeMy MonepeuHLMe BOANE HE PASERGCTIL
ELRHOTEH WKHAKHY T razoolpasHids cpeany?
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Pue. 72, Cxema npames-
Cd PACOPOCTPAEEREA

B OpOCTRERCTDS
i e pe O B b

1z4

Pacenmorpum foace nofpoduo Oponece Depe-
aauH EoAebaHBl OT TOMEHM ¥ TOHEe OpPH PpACHpO-
CTPAHEHNW nNonepedHodl monamm. [Ina sroro of-
pATHMCA K PHOVEEY T2, Ha ROTOPOM TORASAHL
PAINHYHEIS CTAMHE NPOLECCA DPACTPOCTPAHCHHA
nanepeqHOl BOTHE Teped MPOMesyTHH BDEMEHH,

PABHLIE E T.

Ha pucynre 72, a npobpasena OET0TKA TPOHY -
MEpPOBAHHEIX IHAPHKOB. JTO MOJeIh: IIAPHEH
CHMBOAHZHPYVHIT TACTHIE cpeibl. ByaeM cH4HTATE,
OTO MEKIYV IMADHKAMA, KaK ¥ MeAIy CacTHIAMK
Cpelikl, CYIIECTRYIOT CHIL BIAHMOJEHCTENA, B YA~
CTHOCTH NpH HeDOMRIIOM VIANEHHN IMAPHKORE
ApYT OT APYTA BOJHHEAST CHIA MPHTAHEHNA.

Ecan npueectn nepeulll Mapuk B KonebDaTe n-
HOE OBMMHEeHHE, T.8. JACTABITL M0 JRHTATLCA
BBEEPX M BHHI OT DOJIOKEHMA pABHOBECHA, TO Baa-




rogapa CHAAM BIAHMONEHCTEHMA KAaMARH IIAPHE
B lenouse GVOeT NMORTOPATE ARHMKeHHE MepRoro,
HO ¢ HEKOTOPLIM JIATA3LIBARKEM (casuroMm daz),
o samaagreARES GVIeT TeM BoNLINe, 4eM T8 Tk
e OT [ephOTo [MAPHMKA HAXOZNTCA SAHHLIN
mapEk. Tax, HADpuMep, BHAHO, YTO YeTBEDTHIH
WEPHK OTCTAET OT NEepBOro HA i KoJeDaHMs
(puc. 72, 0). Beak Koraa neperifi IMADHE Opoiuén

i
q 1AcTh IyTH HOJAHOrO KOTe0aHNA, MAKCHMANLHO

OTKJOHHEIIHCE BEEDX, YeTEEDTHH MIADHE TOIb-
KO HAYWHAST IBHNREHNE U3 MONOMHKEHMA DARHORE-
cHA. JIBmEeEHe ColLMOTD MIEAPHKA OTOTAdT O

IBHHEHNA NepBOTO HA % ronebanun (pue. T2, g),

JEeCHTOTD — HA E wonefarua (pue. 72, 2). Tpn-
HAJQUATHHE OIAPHE OTCTAET OT MEpBEOTC HA OHO
momHoe konebasne (pac. T2, #), T. &. HAXOTHTCA ©
HHM B OINHAKOBRIX (hazax. JIpHeANS 0THY 1BV
MARKKOE COBEPIIEHHO OXHEAKOBH (pHC. T2, ).

Paccromume Memay GANKalIIHMH IPYT E IPYIY TOUKAME, EoTe0Xm M men
B GOMBEKCBLIX fEIAK, LIMBABTCA LUHHGN B0,

Haura mogmwl ofosuausercs rpeveckoll Gyve-
BOR A («dambnas). PacoToanne Messay DepeEIM B
TPHHASUATHM WapHkaMu (cd. puc. 72, €), Bro-
PEIM H YeTRIPHAZIATEM, TPETHHM H IIETHAJIA-
TEIM B TAK gafee, T.6. MOEIY BoeMP Ouamaxai-
IENMH APYr K Apyry IWAPHMEAMH, KOSeGom-
MHCH B OJHHAKOBBIX (azax, OyieT paBHO LINHE
BOJHB A,

Ha pueyaxa T2 BMaso, uTo KogefaTenbseri
OPOIECT PACHPOCTPAHAACH 0T IeDEQTO [EAPHEA 10
TPHHASUATOrO, T. 8. HA PACCTORHHE, DABHOS [171M-
He BOJEBL A, 34 TO 3e BDeMA, 38 KOTOPOE NepBbif
DIADHE COBEPUIRT OJHO NOAHOE KodefamHe, T.e.
3 nepuog Konebarui T,
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Pee. T3, DépeaosoEmme
ODACARLHaH BOTHL

B TRy MR oepRogH-
QRO CEATHH

5 PP ISR DOELY KA
Ty Lk
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JHauHT,
L=oT,

rje U — CHOPOCTE BOJTHEL,
[locroasKy mDepuon HoJeDaHufl CBAZAH ¢ HX

sacTOTON anBMCAMOCTRID T = % , TO ANWHA BOMHKI

MOodeT OnITh BHIpAMEHA HEDE3 CHKODOCTh BOAHL
H HACTOTY:

=1,

Taxnm obpasonm, LOHHA BOTHL 3ABACHT OT TAC-
ToTHE (T meproga) wonefaRnil HOTOYHRKA, TO-
POEIANOIEND 5TY BOJAHY, H 0T CRODOCTH DACTDO-
CTpAHEeHMWH BOMTHEI.

Ha gopumyn gna onNpefeneRHA JIHHE BOTHLI
MOMHD BREIDAIUTE CHOPOCThR BOTHE

H-% | = LY.

PoPMYIE AAA HAXO¥IEHHA CHOPOCTH BOJHLL
COPABEANHBEI KAK IIA MOOEpEvHEX, TAK H AIA
NpoAoAEHEX BOJH., JIIHHY BOAHK A OpH pac-
NPOCTpAHEHHH OPONOIBHBIX BOJTH MOMHO Ipe
CTARKTE ¢ NoMOMBI0 prcyrxa T3, Ha ném naobpa-
scoHa (B paspese) TpyGa ¢ nopmues. [lopmess co-
pepinaeT Komebfaana ¢ meboasnrol AMIITHTY IO
BI0Ab TPpyini. Ero asmaedus NepelanTca npumie-
TROIINM K HeMY CJA0AM BO3AYXE, JANOIHAIOLETO
tpyiy. KoaeGareabHbii npongecc DocTENEHHO pac-

Topemee Paspeaeermg
Y Tpyba Cryumenne

- —_—w
Hanpasnesmnm Hanpasnerma
OBILEOHITA TP PACIpBOCTRAHBRILA
HIETHIL RO YRR NP ITEEDR

b TpyGe PO



OpOCTREHASTCHE BODABO, 00pasvA B BOIAVKE pas-
pedkeHNs M crvineHdA. Ha proyEke mawe npm-
Mepbl IBVX OTPE3KOB, COOTEBETCTEYHINHX IIHHE
BOJIHEL A, O%eRRIH0, 9To Toukn | A 2 asiadwres
OmRARIIIME ApYT B IPYTY TOUKAME, konefaw-
IMHUMHCA B oAWHARORKX (hasax. To uie camos Mox:-
HO CHAIATE Opo Touykl Ju 4.

(TLCLTSE 1. Yro HRaMBSETCR TANHON BOTHEIT 2. 38 HAMOe AREMA EONeGATeTEHE
NPOIECT PACTRPOCT FAHAETUN HE JACCTOANED, PREHOE LIHHS BoAHuT 3. TTo
HBHHM (OPMY I0M MOS0 PACCIHTATE JOHIY BOIE 3 CHOPICTE Pacnpo
CTPRAEOHNA TOOEDETHEIY W fpososuuns aogu? 4, Pacerodase sooummy
HAKHMH TOUKEMH DRRNO LOWHE BOTHE, Hiobpassanndd an proyars 737

1. Cxakof cRODOCTRED [ACTIPOCTREHEASTOR ROTHA B OKSAHE, BOAN ATHTL ROT-
nid posee 270 M, & Depros kooebannil pases 13,5 ¢

2. Onpemeswte Aamuy ROTHE npe wacrore 200 Fo, ocan exopocts pacnpo-
CTDANENHA BOJHE panaa 340 w/e,

3, Jlogxa kodaercn nma DOTHAX, PACOPOCTPEMNMOUIHECH CO RO T
1,5 m/e. Proovosame sescay amyms Snnmalimnome rpefunnse nogn pas-
w6 s, Onpepesire nepicog wosebamnfl Tomet.

m UCTOYHMKM 3BYHA. 3BYHOBLIE KOMEBAHWA

lonyuennne sHAHAA 0 KONEBAHMAX W ROJTHAX
MNOABOTAKDT HAM MepefiTH K pACCMOTDOHMID 38VKO-
BBIX ABJTEHM.

Mup orpym®alinMx HAC IBVEOR pasHoobpa-
3EH — ToMoca Togel B MyoLKa, DeHNe TWTHI H
HYBREAARE MUEN, FPOM BO BPEMA PPOSLI M VM
JECE HA BeTDY, IBYE NPOeAIINHI aBTomoln-
dedl, camongros u 1.4, HemovHukamu seyko
ABAAITeN Konebamiguecs Texa. B arom mosxHO
yOequTeECH HA NPOCTHIX ONkTAX. PacoMoTprM ux.

Ha pncynxe T4 #ao0pamens VEDETIIEHHAH B
THCKAX VOPYIAR METIIIMHECKAR JHHelixa, Ecan
e€ cBob0oAHYI YACTh, AAHHA KOTOPOR NogofpaHa
onpegeseHHEIM 00DAIOM, NPHEECTH B RONeBaTON k-

Puc, 74, Ipisnep HOR NBHHEHHe (KpARHHE DOMOSECHMA Homgebam-
MCTOSHHEA JEYEA MeHCA AHEeHKH NOKAIARE MITPHXOBRMMH JHHHA-
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Prc. TE. Aeyumuian
CTPVEL, KIFTLED
EoFonOl ARKDREILIENN,
COBEPUILET Homehaniin

o~

e

Pue. TE. DEnnpaaseHne
peielnmest seToedl
AHVHA TN KAMRpTOE
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MH). TO IHHeHEKa OyIeT HagasaTs agye, B nanuom
caveae KoAefaHna HCTOYHAKSA 3EVHA 09eRMAHKL

Teneps ofiparuMes & preyEry 75. Ha méM moo-
fpaeHa sBYHAIas CTPYHA, KOHILI KOTOpO#R 3a-
KPeILIeHbl. PasMbliThie 0UpPTARNA ¥TOH CTPYHL H
KAMVINEEcH VTONIIERHE H CepaiEe CBHIeTeIheT:
BYKT O TOM, 4T0 cTpyHa Hoaebaoerca. Ecam w
apvaameil ctpyae opulananTe kodel ByMmarkmoil
HOAOCKH, TO Oodocka OVAeT NOLNPLITEBATE OT
rongkos crpyasl. Iloka cTpyaa woxebnercs,
CNLINEH 3BYK; OCTAHOBHM CTPYHY, M 3BYK mpe-
HKPAIIHE T .

[Mpubop, nsofpasénnnil Ha paeyveke 76, wHa-
ILIBAETCA Kamepmowom. OE npeicTaniser co-
foit HICTHYTHIIT MeTAlIudecKHEd cTepskeHs HA
HodkKe, B DaEHOM cOvyae KAMEDTOH VEPEILIEH HA
PESDHATOPHOM SMIAEEe (0 HATHAYEHHH KOTOPOrD
Bel yanaeTe ua § 40),

Ecam no kaMepToRy VIAPHTE MATHHM MOJIO-
TOUKOM WM [POBESCTH 00 HEMY CMEYKOM, TO Ka-
MeproR saseyanTt. [logHECEM K aByYALEMY KA
MEpPTOHY ASrEil [wapHk (cTeRIAHEYI0 DycHEKY),
MONBENIERHKH HA HUTKE, — IIAPHE OYART OTCEA-
KEHBATE OT KAMEPTOHA, CBHISTENRCTRYA O Koneba-
HHAX B0 BETREEM.

Ha pucyvare 77 DOKA3aHD, KAK MOMEHO +380H-
CATHs KonefaHHA KAMEPTOHA ¢ MANOH (MOPAILKSA
16 ') coficreennoit wacToToll 1 Gonemod amnan-
ryanit konebanmit, K kxopuy ogeoll BeTBR Kamep-

Pae, 77, damacs wogebaanil peTer RaMepTOHA



TOHA NPHBAHYEHA TOHKAS M VIKAS METALTHUE-
CHAA DONOCKA, ORAHYHBAKIAACA ocTpHéM. Ocp-
PHE JATHYTO BHH3 H CIHErHS KACASTCA NeMtamei
HA CTONE F3aKOMYEeHHOE CTeRTARHON ImacTHHn,
[Ipm GmicTpoM NEPEMEIIEHEN TIACTHER D0 1o-
JEAMIOUIHMHACA BETEAME OCTPHE GOTARTIET H Mot
CAH B EMAS BOTHOODDASEON THHIN,

Bonnoofipasuaa auHm, NpoYepYeHEAR  Ha
ILIACTHHEE OCTPHEM, OUeHE OJIHAKS K CHEVOORIE.
Taxum obpasoM, MOMHO CUHTATE, TTO HAMTAA
BETBL SBYUANNEND HAMEDTOHA COBEDIIAET TAPMO-
HHYECKHE KoneGauus, i

Paasnuunsie onwres CEHASTENLCTEYIT O TOM,
9To adoil HeTouHHEK sBVRA ofAsaTensHO KoaeG-
HeTed (XoTA 4Ame Boere oTH HomeOaHHH Heaa-
MeTHE! ana raasa). Hanpusep, asykm romocos
THOMell W MHOFHX JRHBOTHLMX BOSHHEAIOT B pe-
AYALTATE HOIeGANNE HX IOA0COBEIX CBH30K, JBY-
TANHE AYROBLIKX MYShHANbBHLIX HWHCTDPYMEHTOE,
SHYE CHPeHBI, COHCT BETPE, [HEIECT THCTHEE, pac-
KaThl rpoMa obyenoBieHsl xoneGaHHMAMHE MACT
BOJAYRA,

ﬂwﬂﬁm Ho ganero He seakoe KoAeOIHLSecs TENO SE-
COENCTEOM ofinapywe-  TACTCH HCTOMHHKOM apyEd. Hanpusmep, He Hagasr
HIR anfsiun 3BYEA HONelMIOIKIIcE FPYIHK, D0JBeIeHER Ha

HHTH Ba® opyauHEe. [lepectramer 3avaaTs ¥ Me-
TAMARYECKAA THHeHKa, H300paRéHHAN HA DHCYH-
Ke T4, ecan mepeMecTiTs 68 B THCKAX BEEDX H TeM
CAMBIM YIJNHHHUTL CEODOIHBIE KOHEIl HACTOILKO,
9Toln 9acToTa ero konefaHEl cTada MeHbme
16 .

HechegopannA NOKAZAIH, 4T0 HeloBEYecKOR
¥XO CHOCODHO BOCHPHHHUMATE KAK 3BYE MEX8HH-
HBECHHEe KOonefdHHA ¢ YacToTol B npegenax or 16
Ao 20 000 Uy (mepegawompeca obnitmo ueped Bog-
aAyx). lloatoMy KOAeDAHEA STOr0 IHANAGOHA WAC

Memyskl YyRcTEyIo .

e ot TOT HAIKBAIOTCH 36 Y KOG bLMLL.

Anarogaps Craegyer oTMETHTE, YTO YRASAHELIE IDAXHLL
FABBNMBAHMD SEYKOBOIO AHANASOHA YCIOBHBL, TAK KAK SARHCHT
COANAAAEMOR 1 iz A y R

MHbPEIEBYKONOH Bonke | O BOIpACTA mogeH H MEIHBHAVAILHEE ocoben-
HOCTEH HX CAVXoBOTo annapara. OfkamEo o Boa-
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.TE. H | -
R haminnmix T8 OTIPABJIEHHSA CHIHAIA 0 MOMEHTA €ro npué:

ronebannil AR HaNe- MA, CATHAT, PECIPOCTPAHAKINHICH CO CHOPOCTERD
PeHNA raylHis MOpA v, HPOXOIHT MYTh, DAEHBIN YABOBHHOR rayOHHE
Mop#H, T. e. 2h:

Benpocw

130

pacTOM BEDHHAA YACTOTHAA TFPAHHIIA BOCHPHHN-
MAEMBIX ARVHOB SHAMHTETLHO NONMMASTCH — He-
KOTOpPLIE NOMATEE T0AN MOIYT CALIIATE 3BYKH ¢
yacToTaMy, He npepmnmammuyMpa G000 o Jderu
e, HaokopoT, MOTYT BOCHPMHEMATE 3BYHH, HAC-
TOTA KOTOPLIX Heckoasko Boasme 20 000 I'u.

Mexapgpueckne EOIc0AHNA, WACTOTA KOTODEIX
npessimaer 20 000 'y, HSIHBAOTCA WAbMpd-
FayroauME, 8 HOJe0AHHA © UYACTOTAMH MeHee
16 T — uMgpaseyKosbiMU.

VALTpASBYH W HEDPAIEYE PACHPOCTPAHEHE B
HPHPOIE TAK e WHPOK, KAK # BOJHE 3BYKOBOTO
auanasora. Hx #aayuanT 1 HeO0AkSYIOT LA CBO-
HX «[EpeTOROPORs JEeThPHHLL, JETYIHE MBIIIH B
HEKOTODBIE JpYIHe MERRE CYINeCTRa.

¥ ARTPAZRYVE HAXOAWT [IHPOKOE NPHMEHEHHE B
TexEuke, Hanpumep, HANMPDARTEHHBIE YIKHE Oy
KH VILTPassyKa NPUMEeHAKTCA OAA HIMEDeHHS
rayorEM Mopa (puc. T8). [lia arofi OeJH Ha
AMe CYOHE NOMeIalT HAAYYATEIh H npHEMHHE
yasTpaseyka. Hanywarens Aa€T KOPOTKHE CHIHA
NBI, KOTOPLIE OOXOAAT A0 JAHA M, OTPAMAACH OT
Hero, JOCTHIAIT NpuenHika. MoMeRTE H3ay4e-
HHd B NpHEMA CHIHALA PErHCTPRPYHOTCA. TaKHM
ofipasoM, 3a BpeMd [, KOTOpOe TPOXOAHT ¢ MOMEH"

2h = ut.
Oreoma Jerko BEUHCITRT FIYDHEHY MOPA:

_ vl
h—E.

OnucaHHMA MeT0] ONpefeIeHHA PACCTORNNA
A0 OVREKTA HALIBACTCA IXOA0KAYW e,

1. PRccRAMCTE ¢ XOLE ONETOR, MEobpamemnmax ne preyarax T4—77. Ka-
kolt BRBOE W3 HEX cseAver? L YTo ARTAETCA HOTOUERHAMH anywatl
3. MexaHEYECKEE KoaebadHA KilHE TACTST HAMIRMIOTCH 3B EORLIMI L
pouesy? 4, Koppe ronebagni BAIMNAIOFCE YARTDATNY KORENIG BLIELRET
anyronuan? 5. Pacoxaucnte of naMepeninH PIYONEN MORA METOADM 2X0-
JOENILIE.



dBYH OT BAMAXON EPELTRSR TETAINErs MOMEDE MLl OOLINEN, & Jeramed
mTiisl — BeT. Iloyamy?

Obparumen emé pas ¥ oowITy, HaoGparKeHHOMY
Ha pucyHE? 74, Kok yae rosopinocs, ceofogman
HACTE ARHeHKH CO3RMET 3BYH TOALKO B TOM Cay-
Hike, ecOIH OHA KogcOTeTcA ¢ YacToToM, HE MEHL-
mei wenm 16 'n. MepemecTam anuefixy 8 THCKAX
BHHZ (YKODOTHE TEM CAMBIM BEPXHIDH Y80Ts) M
OpHEBELEM ¢f B EoAefaTeNLnoe ABREHHE, Same-
THM, 9TO 4acToTa Hogedanni awHeRKH yeenmm-
AACE, & HIQABASMEIH €10 SBYE cTan bhine. [Tpogom-
HAA MEPHOSHYIECKN YEOPaYNBATE HKOMelon vioe
HACTE JIHHEAKR, yOeIuMCeH B TOM, 9TO © VEeTHue-
HHEM 9aCTOTE KOTelaHHl 3BYE NOBRIIISETOA.,

IMposepuM sTOT BRIBOA HA APYTOM OITLITe. Boak-
MEM 3yGuarTslil guck (puc, 79, @), ¢ DOMOIIBID CTIe-
LEATEHONO YCTPOHCTRA NPHBEIEM ero BO BRALe-
Hie ¥ ODPHKOCHEMCA K 3y0UaToMy Hpalw ToHEOHN
EaproHHOH Duacrusaxol (pae. 79, 4). [log soaged-
CTEREM 3VOLEE BPANAMIIErOCS IHCK TUIACTHHRA
HAYHET COBEDUIATE BRIHYVRIEHHLE HKoJeGamisd,
B pe3yIBTATE 960 Mbl YCILIIITHM 3BYE. ¥Benmgmm
CHOPOCTE BDAINEHNA IHCKA, M NIACTHHRA CTAHET
KOJIB0ATECA HAlle, A HITARBAEMBIN &0 aBVK GvaeT
BRIIIIE,

Ha ocHOBAHEH ONHCAHHOMD ONBITA MOMHO 38-
EIYHTh, YTD BRICOTA 3BYRA JABMCHT OT YACTOTH
rodeBanmii: yem Goasine gacTora KodeGammii me-
TOUNMKA 3BYKA, TEM BRIITE HATABASMBIH HM 3BYE.

Als
HanoMHum, 4T0 BeTBH KAMEDPTOHA COBEDIIAIOT +*
TAPMOHMMECHHE (CHEYCORTATLHEE) Koaebamna, wo-
Pwe. 79. Wecaegosname  TUPLIE HRISHTCA CAMBIM NDOCTEIM BHZOM Koaeba-
IANCHMOETH NLRITLH Hil., Takum xonefaHusM NOPHOVIIE TONBEOD OAHA
SEYHA 0T LRTTOT CTPOTO ONpeJeléNHAA SACTOTA. 3BYK KAMEDTOHA
wnaefis ERE aerovERyE ABRJIASTCR YOI LM TONO M.
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UHeThHIM TOWOM HadkMBASTEE J8YVE HCTOUHERES, CODNCPOIMIGINErs e omre-
CEES EnIe(anng Gonoi YACTo Tkl

30VKH OT APYTHX MCTOYHHAKOR (HANPAMER, 3BY-
KN pAITHYHBIX MY3RKATRHEX HECTPYMEHTOR, 10-
noca MoAeii, 3BYE CHPEHEL H MHOTHE JIDYTHE)
NpeACTABASIT coboil COROKYNHOCTE TAPMOHHNE-
CEHMX KonefaHNH pasHeIX YACTOT, T. 8. COBOKYO-
HOCTH HMCTLIY TOHOB.

Caman EH3KASA (T. &, CAMAHA Manad) YACTOTA Ta-
KOTO CIOOMHOMO 3BVHA HA3MBASTCA OCHOSHOU
waACmomoil, 4 COOTRETCTBYIONIMI e 3BYE Ompe-
AENEHHOH BHCOTE — OCHOSHB.M MONOM (HEO-
rAa €ro HaskiBAKOT NOpOCTO MoNoM). Bwcoma
CACKHOZ0 JGYKAE ORPefeIaemes LMEHKD BbLCO-
moll €20 OCHOSHOZ0 Mok,

Bee ocTanbHEIR TOHB CAKHOTD 3BYKA HAGLIBA-
orcA ofepmonamuy. TacToThl BoeX 0GepTOHOR
OAHHOMO 3aBYKA B Oea0e 48cio pas Dolblue 9ac-
TR TOTH] 80 OCHOBHOTO TOHA (I09TOMY HX HAJLIBAIDT

| TAKHKE SbiCLUUMU ZAPMOHUNECK MU MONIMIL).

(OGepToss onpeaeasoT mesmdp aBYKa, T. €. Ta-
KO@ Er0 KAYeCTRO, KOTOPOE MO3ROAAET HAM OTIH-
HAThL 3BVEH 0JHHX HCTOYHHKOR OT 3BYKOE IDYTHX.

—  —

Honestanng cTpyHel,

AIFRLLER TBEH HanpusMep, M JerK0 OTJIAYAEM JBVE POAJA OT
Emwmm ARVEA CKPWTKHA 1aMEe B TOM CAY1ae, eClIH 3TH 3BY-
NIRRT KM HMET OMHHAKOBEVIO BRICOTY, T.€. OOHY H TY

WE WACTOTY OCHOBHOTD ToHA. OTIHYHE e THX
aBVEOR obyerorieno pasEsiv Habopom ofepronon
(coRoEymHOCTE O0ePTOHOE PAANHYHBEIE HCTOYMHH-
KOE MOMKET OTIMYATHCA EOMHYeCTEOM 0DepTOHOS,
uX AMIUTHTYOAMM, CIBHrOM (as MemIy HUMH,
CIEETPOM TACTOT).

Tawmum ofipazoM, BRICOTA GRYEA onpelenseTcH
wACTOTOH ero DCHOREOrD TOHA: weMm D0JbING HAC-
TOTE CCHORNOTG TOHA, TeM BEIITE IBYK,

Temfp zayxa onpederaemed cOBOKYNMHOCTIBID
e20 O0epmon0E. :

T
u

[

Temfion IBYHOE CORANA Yrabhl BHACHATE, OT QEr0 3ABHCHT IPOMREOCTE
W CHEAMNKM OTIHEEN0TCR BaPHE NLITY, H MOHHOMY HA
1 3BYVKA, BEPHEMCA K OORITY s0hpa ¥
i Al pucyake T6. K oanoR peThH EAMEPTOHA DOIBOLAT
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Ny paEHE
BIRTH T L4, mesCHHA
FONDE, Mk g it
SNy SEHCToTy.
HEM MYTHSHEA,
BCTIEHHA MEE TR
HAH BONRS FpoRies

BIAOTHYI0 MATERERHEH BResmmil Ha nuTH mapuk,
A N0 Opyroil cTerka VIApADT MonorouroM, (Ofe
BETBH EKaMepTOHAS OPHXOAAT 3 KojdebaTeasHpe
Ansxwenne. Casnmen merpomeni ssyk. lapuk
OTCHAKHBAST OT KOAeOnmOeicH BeTEN HE HeO0 b=
Mo PRCCTOAHAE, SATEM KAMEPTOH MIVIIAT M CHO-
BA VAAPAKT [0 HEMY, HO MOpasio cHIBMee, YoM B
nepeuid pas. Temeps kameprod asyumT rposue,
8 MAPHE OTCHAKHBAGT Ha (OAbLIGE pACCTOAEHE,
HTO CHMISTEARCTBYET O BoAbIIeR AMILTHTYIE KO-
nefanui BeTBE,

JTOT B MHOTHE JDYTHE ONBITH N03EOTII0T Cie-
AATh BRIBOJ O TOM, 4T0 MPOMEOCTE 3BVEA JABHCHT
OT aMOIHTYIL! Kogefanuii: yeM Gojdbioe aMILIH-
TYAR KOIebannil, TeM rpoMue 3EVE.

B paceMoTpeHHOM ONBITE YACTOTH Xoaebamml
OO0HX ABYKOB — THXOM U FPOMKOND — OTHHAKO-
BBI, THK HAK X HUTOUYHHKOM ABTHCTCH IHH H TOT
e kamepron. Ho ecan cpasERTE 38yKE pasnmx
HECMAam, To KpoMe aMIIHTYAL Komebaunit mpn-
IA0CE Obl YYRTHIBATE @016 ofuE hakTop, BIHAK-
muit #a rpoMeocte. deno 5 oM, wTo YYBETRR-
TENLHOCTE YEJM0BEYBCHOND VA K IRVHKAM pPazaoiH
MACTOTH pasanuia. [Tpu odunakossy amnaumy-
dax wax (onee 2POMKLE BOCRPUHEMAOMes 3ay-
K, HAcmoms KOMOPHY texwam 8 npedenax om
1000 do 5000 T, TMosromay, HATIPHUMED, BLlcOm
MEHCKHIT Posoc ¢ gacrorait 1000 T Gyaer ana Ha-
ETD ¥X& TPOMYEe HHIKOTO MYIECKOTO ¢ YacToTol
200 ', name sony AMIAMTYIL Roaebanml romo-
COBHIX CBHEZOK B 000NN cOyuUasx oXHHANOBE.
FpoMxocmes 38yKa  2Q8UCUM  makiee om a0
daumensnoemy u om uhdusudyatbibx ocodeH-
HOSFLEN €8 I e A,

Ppomuocrs 38yka — aro cyGbeKTHEHOR KANECT
H CIYXODOro CIOyTeHnA, TOS0A0NIEe DAcIo-
AAraTRE Do FEYHH N0 MIKATE 07T THXHX A0 I
KHX .

Al
EXHHNIA IDOMKOCTH 3BVKA HAGLIBAETCS cOM. o

B npaxTHYecKHX 3ajgavax IpoMEOCTE aByEa
IPHHATO XAPAKETEDHIOBATE YPOEHEM BT R
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Aariexud, ®HaMepAemuain B ferax (B) nan
deyuferax (1B), cocTapnAKOIHY ASCATYH YACThH
BeTh.

HanpuMep, 3EVEY, BOJHHKAKMIIENMY TPH THCTA
HHW raseTkl, COOTBETCTRYET VDOBEHB 2BYKOBOIO
naegenns mopsaka 20 aB, sayky asoRka GyaRaL-
uuxa — npumepno 80 1B, neuraTens caMonéTa —
nopaaea 130 2B (Taxoit rpoMrni 3BYE BRI3BIBAET
v uenoRera GONEB0OE OUIYIIEHHE ),

CHCOTEMATHYECKOE BoageHcTbHe HA Teaonexa
rPOMEHRX 3BYKOB, 0COORHHO LIYMOB (COBOKYTIIIOC-
TH EBVEOB PAZHOR MDOMKOCTH, BLCOTHI TOHSE, TEM-
fpa), HeGIATONPMATHO OTPAXCAETCH HA €T0 ago-
POBRE.

B MyMHERX PANOHAX ¥ MHOUAX JH0A8H HORBLA-
IOTCH CHMOTOME IIYMOBOH GOA2SHH: NOBLIIIEH-
HAH HepPBHAA B030YAHMOCTH, OLICTDAR yroMone:
MOCTh, [OBEIIIEHHO® APTEPHANLMOS JABTEHHES,
Mogromy B GONBIOHX [OPOJAX OPMXOLHTCA MR-
HUMATE CHEOHATEHEE MEDhL AR YMEeHbINEHHA
MIVMOB, HANPHMED 3aNpellaTh 3BYKOBLIE CHI'HA-
Akl ARTOMODHIE.

1. C garoll meaE FPOBOIRINCE OMKITED, B00pAsREAHLIE HA PICYHEAR T4
1 797 Kaxof Gu% CALKE BEIRO 00 PE3y ALTATAM pTHX onnToR? 2, Kax wi
GINTE FACUTUREPHTICE B TOM, WTO B SiyX HAMEpTOR Goores RLECOKHE
ABYR HAANET TOT, ¥ ROTOpora Boakme coboTasHHER SacTora? (Yacrorn wa
KA MEDTOHAX 16 yirasans, ) 3, O uerc sanuent BrcoTn seyka? 4, Ko sa-
MEHRTCA FPOMKOCTS 3BYEA, BCANH YMEHBIIHTL AMILTITYIY gonefaani er
serounnxa’? B, Snvie kAot aaeToru — 500 M wan 3000 T'n — wenosesd-
CKOB VX0 BOCOPHMET KA Goiee rpomsuil NpH OAdEARGERIE AMTANTYLIAL
KoAEhanal HCeTOSHRKOD orHy 3pveoa? 6. 07 wero JARMCHT FROMKOCTR
apyra? 7. Ko orpasasTen wa 330pOBLE SHI0NERA CHCTEMATHUECKOS med-
CTRUE PPOMEIY AnYIKoa?

o

1.

-

F

Koror AACEEOMOR Hilige MALIET KpeILnsi B TosETe — IIMOUTL, KOMAD
man myxat Tlowesy mu Tmy AR RETET

Byfina npainanmeics WHPEYIEPHOA (ML COLINT B BOSLYHE anyEOEY I
BomHY. Kk HAMPHITCH WHCOTE 3BYKAS, Xajasaesoro nuacl npn 8 xa.10-
TN TOAE, GOt HA Holl mauaTh PASTIHTHARTL TONCTYI0 I0CKY H3 HIOTIGR
apegecuant [ouwemy?



3. HasecTHo, w70 WOM TYHGE HATANYTI CTDVHA HA rarapn, TeM omee soo-
KMl anyy oma Hagadt. Kok naMesnTes BRECOTSE 3By SaHE CHTAPHKY CTOVE
PR SHAYHTEIRHOM MOBEINEHMN TEMDEDATYDE ORPYRAGIEND Bo3EyXAT
OTEeT noscinTe.

Pie. BO. O,
AoRaalmERmEh,

HTO B H.'_[J-D'I:"I'FI-EEI."-‘I'BE',
FEd BT BELLEC T e Bk
CPaZE, IEYK A8
PRCTPOCT pRNABTCA

Mw mocopHMENMAaEM JEVHH, HAX00HChH HA paCc-
CTOAEHM 0T MX HCTOMHHEOE, OORIMHO 3BYK Q0X0-
AMT B0 HAC 00 Boanyxy. Boagyx asmnaerca ynpy-
rofl cpeaoit, Depegaei sEVE.

Eciy MesIy HCTOYHHKOM U NPHEMHHEOM yiaa-
AHTE 3BYKONEpPeIaomIyIo Cpeay, T0 3RYK paclpo-
CTPAHATLCA He OVIAET M, CAS0BATENLEO, MPHEM-
HHE He BocnpEmer ero. [IpojemorcTpHpyem a1o
HA OIILITE,

[TomecTam mom KONOKON BOIAVIIHOTO Haco-
ca qackl-DyamabHuK (pue. B0), Tloka B komoko-
A8 HEXOIHTCA BOIOVX, SBYVE 3R0HKA CHOLIOIEN
ficHD. [IpH OTHAYMUBARHN ROSTYXE HI-II0J KOMOKHO-
Jid GEVK NOCTeneHHO ciafeeT H, HAKOHEI, CTA&HO-
BHTCA BecammuMbiM. Bes mepepasomedi cpegu
KonefANAA TADEAKN JD0HKA He MOTYT PACIPOCT=
PAHATECH, W OBYH He JOXOZHT I0 HAIIErO YXa.
Boyernn mox KeAOKOD BOIAYX W cHoBA YCIBLLIT M
QBOH.

Xopomoe npoBONAT SBYKM YIPYTHE BOIIECTEA,
HALPHMED METALILL, IPEBECHEA, HHIKOCTH, FAIE.

HMonozxuM Ma 04HH KOHeI AepeRAHHEOR A0CKA
RAPMAHHBIE YACHI, A CAMH OTOMAEM K ApYyromy
koHny. Hpuaomns yxo K gocke, yoowmmM xog
YACOR.

lipusamen & MeTanHYecKoil ToMKe Geatnry.
Kosen Geuéekn OpHaomuM K yXv. Yoapas no
JA0MKKE, VCABIIAM CHIBHEIR zevE. Emé Gogee
CHALHBEIR 3BVE VCABIIIAM, £CTH DevéRKY aAMEHHN
HPOEOMOKOI .

Mnarkme # nopreTHe Tens — naoxwme T -
HHKH 3B¥Kd. YToba samurers aros-nndyas no-
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MEIeHMe 0T MPOHHKHOBLHHMA NOCTOPOHHMX 3BY-
KOR, CTEHEl, MO # MOTONOR TROHIATLBAKT TPO-
CROMKAME HI ORYHODOMNOMIAKIIHY MATEDHATOR.
B 1x49ecTBe TPOCIOSH HCNONRIVIOT BORAOK, OPec-
COBEHHEY NpodKy, HOPHCTHE KAMHH, PAIIHTHBE
CHHATETHYECKHE MATEPHAIE (HAUPpHMER, OeHO-
MmAacT), HArOTOBAEHHBIE HA OCHOBE BCHEHEHHHEX
NOJAMMEPOB. 3RYK B TAKHX Opocaoiikax OwbcTpo
AATYXAET.

HuarocTH XODPOMIO NPOBOAAT 3BVE. Phifikl, HA-
OpHMep, X0POIIo CALIIAT MATH B Moa0CcA Ha Depe-
I'¥, 3T0 HABECTHO ONBITHEIM PHbGOTORAM.

Hrak, seyx pacnpocmpanaemes & tobol ynpy
20fl epede — madpdoil, mudioll u zasoolfpasnail,
HO HE MOXEm pacnpocmpaiimbes 6 npocmpan-
cmae, 20¢ HEm eflecimad.

Tonefadpa MCTOMHUKA CO3TAKT B OKPYHAR-
mell erc cpege YUpYrye Boiny dBVEOBOR HACTO-
Thi. Boama, IOCTHTaA yxa, BoageiicTayer na Gapa-
GAHHVI0 MepenodKy, 3acTasnasn eé Honefarnes ¢
YACTOTOH, COOTRETCTEVHMIEHN YACTOTE HCTUYHHAKA
anyka. Jpoxannda GapalanHOH DepeloHKd Depe-
OAKTCH MOCPEICTEOM CHCTeMBl KOUTOYEK OKOHTA~
HHUAM CIVX0BOTO HEPEBd, PAsApamarnT HX H TeM
BLIGLIBAIOT OIYIIEHHE 3BVHA,

HamomMeEnsm, YTO B TA3aX H HHIKOCTAX MOTYT
CYIMECTROBATE TONBKD OpOIOIBHLLE VIPYTHE BOJT-
Hbl. 3RVE B BOIOVXE, HATIPHMED, oepeTasTes mpo-
AOTLARMME BOIHAME, T. 8. YeDeIyOmHMHCH CTy-
MEAHAME ¥ PASPEHeHMAME RO3AVXA, HIVIIHME
OT HCTOYHHEA 3BYHA

SEVKOBAHR BOAHA, KaK ¥ mobuie JpyrHe Mexa-
HHUECKHE BOAHE, PACTPOCTPaHAETCA B OpOCTpaR:
eTRe He MPHOBEHHO, & ¢ ONPEAEIEMHON CHOpPOC-
TLi0. B 3ToM MOMHO VOeqUTLCH, HROPpHMED, HA
Gompad HITATEKA 38 CTpeanboill H3 pPYHbA.
CHauama BMAMM OTMOHE M ALIM, & DOTOM YéDe3 He-
KOTOpOe BReMA CABITHM 3BVE BRICTPEIA, T Im o=
ABIASTCH B TO ¥ BpeMA, KOrja OpoHcKoanT nep-
moe anykopoe konebanne, HaMepHE npoMemyTOR



BPEMeHH § MEMRIY MOMEATOM BOIHHKHOBSHUA 38Y -
KA (MOMEHT NOABIOHES JLIME)  MOMSHTOM, Hor-
n8 OH JOXOQHT A0 VXA, MOMIHO ONpegenHTh CHO-
POCTE PACOPOCTPAHEHHS SBYHAS
p=¥
e

Hamepenna noxasslBaioT, UTO CKOPOCTL 3BYKa
B soagyxe opa 0 "C n HopMansnox arsocheprom
GaBIeHHH pasHa 332 M/ C.

CropocTs 3ByKa B rasax resm Ooibine, qem BuI-
we uX Temoeparypa. Hanpuamep, ops 20 °C cro-
pocTE 3BYHA B Boagyxe pasda 348 m/c, npm
60 °C — 366 M/c, opu 100°C — 387 m/c. Ofnac-
HAETCH 3TO TeM, 4YTO ¢ HOBLIIISHHEM TEMIADATY PR
BOGPACTAET YOPYIOUTE TA3DE, & YoM OoJdbIle VIIpy-
FHE CHITH, BOSHUKAKIINE B cpeje NpH e nedop-
MEITHH, TeM BOABITE DOIBEHMMCHOCTE YACTHIL H TeM
Oulerpee nepegamoTea KodefaHHs OT OQHOH TOUKH
K APYToM.

CropocTh 3aBVKA BAaBMCHT TAKIKE OT CBOMCTB
Cpelkl, B KOTOPOR pacnpocrpaHseTcs asyk. Ha-
npuMep, ope 0 °C cxopocTs 3EYEa B BOAOpOJE
pasra 1284 m/c, a B yraexucaoM rase — 259 a/c,
TAK K&K MOAEKYIL BONOPOAE MEHee MACCHBHE
H MEHee HHePTHLL,

B nHacTosmes BpEMA CHODOCTE BRVEA MOHGAT
OLITE HaMepera B Tw0boil cpene. B rafaane 2 npa-
BeleHBl CKOPOCTH 3BVKA B HEKOTOPRIX CDeJAX.

Tafbnmya 2, CHOPOCTE 3BYHA 8 PAANHYHAE cpegax (| = 20 °0)

Cpamaa

T'panmr

Mege

CropocTe, M/c Cpema CROPETR, #/¢
1483 Hepeno (sxm) #0400
AR50 Crate SO00—46 100
4 T00 Cragnn SHEO0
1317



MoneEviain B HEAKOCTAX W TEEDALIX TETaAX
pACOOAOMEHED OAMMEe APV K ADYCY # CHIALHOS
BIAUMOIEHCTRVIOT, UEM MOTeKVARI TAaoE. [lo-
STOMY CHOPOOTRE BRYVEA B MAJIKEHN H Tniipm.:x
cpeaax SoALIIe, UM k Mra3000pASHLIN,

IMockonsrxy OBYH — 97T0 BOJHA, TO LIA OOPEIe-

#
JEHHSA CHOPOCTH 3BYEA, TOMHMO (OpMYAR U = 4
MOMHO MOABINBATECH HABACTHLEIMH BaM (POpMY -
M L = jﬁr n ¢ = vi. [lpn pemernn 3aga% CROPOCTH

ABYEA B Boaayxe 00L9HO CYHTAKT pasHO 340 Mo,

1. C wakodi Henm cranat oner, HaobpameaHel o proyare BT Omm-

MIHTE, HAK STOT QOOWET MpOBAATES 0 RAKGHE BHBOS B3 HETO CASIYET.
2. MomeT O IBVH PACTIPOCTPRANATMA I FEanx, SHAAKOCTAR, TBEPLBIX
denax ! OBeThl NOQTEERINTE OpAMepayn, 3 FRanme Temn i opoms-
gaT anyi — yvopyrie nan sopecruie? TIpHRegnTe npaMeps FIIpyrix &
nepHetay rea. A Kakvio moany — NpoAGIREYED HOR OORe[EaHys —
npEArTARAAET Gofiofl anvi, PACHPOSTRAHAWIOANCR B BOIZyxe; B woue?
B, [Ipueegire npame], DOKaskBARAIE, STO 3BVKOBRA BOJHA [HEpo-
CTPREAITCH B MOEOBRHEG, &£ opejertEHofl CROPOCTER.

YIIPAMHEHHE 10
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4.

Mosmer AR JEVE CHILHOIG BEpLBA HE Jlyie GLIThH COMIEH Ha Sesne?
OTpeT OhOCHYRTE,

Ecay ¥ HamDoMy B3 KOKIOD HWTH OPHEERETE 00 OOECE DO0OBEMKS
HEALHAL, T ¢ MOMGIILHD TAKOTD TESSPOEE MOHEHD O8PEIDBADABATECH
AARE METOTOM, HEXOARCE B PAIHKE KodMEaTax. (0 ERACHHTE ARADIHE.

DIpaeriETe CHOPGOTE VIR B BOJE, BCAN MCTOYHHE, KOSefmimmncen
¢ aepuogom 0,02 ¢, poabyaciaeT b BoLe BOIHE 1aE0d 2,8 m.

Onpegenisre LTy seyviasoll poras werorod 725 Lo » soagyxe, B Boge

M0 TS,

Ilo ommoMy Koy gawmeoil eraaaasecEol Tpyis GORR Pas VOnpasn
MOAOTHOM, BYAST 20 0n¥H OT FANRL PACIIPOCTHANATEGH 1O ETOOMY Tom-
oy TPyl 00 MeTAANY; Mo Roagyxy nuyTpu TPYORT? CROARRO YAADOR
WCARILIHT QeI0REE ., CTOSUTAA ¥ QY 00 HOHIE TRyOn T

Hafasogarennh, cTOALAN 0RO TRAMOIARERHGM YIACTHE HolesHoil jo-
porit, ¥euges HAp BAL cBECTROM BIFITD aaatn napososs. Hapes 2o no-
e MoARTEHNA NADE O VeILIIAA TEYK CRACTHA, A Yepet 34 ¢ naposoa
npoiméa sieso Balnogarens. Onpenamnme cwoEcrs JEREHHA TApoB0.



Puc, 81. Drpasiesne
ANVHEOBRE BOIH

Kamneiil n3 Bac 3HAKOM C TAKAM 3BYKOBLIM SIR-
NeHHEM, HaK 5X0. 9x0 obpasyeTcd B peayvikTaTe
OTPAYHEHHA 3BVEA OT DASTMYHLIX NPETPAS — CTeH
GONBINOTD NVCTONG NOMEIeHHSE, 1608, CROL0B BhI-
coKOl apry 8 agannu (puac, 81).

Ho moweMy MB He CAOLIIIAM 3Xa B Hebonniaiof
REapTHpe? Beak B B Hedl asyy JOAXEH OTPAMRATD
CH OT CTEH, NOTOIKA, TONa.

OxaswBapTCHd, 3X0 CALIMHG JHIOL B TOM CAV-
WAE, KOTJA OTPAMKEHHLIN IBVE BOCIPHHHMASTCA
OTRENLHE OT nporsHecerroro. [na aroro BysHO,
2TolEl TPOMERYTOK BPEMEHH MERIY BoajgelicTan-
M ATHX IBVX 3BVKOB HA Gapadampyi nepenoaxy
VX8 cOCTABAAT He MeHee (1,06 c.

Onpegennn, sepes KaKoe BpeMs Docke NpOMa-
HeCEHHOIO BAMH KOPOTKODO BOSJIACA OTDRAMEH-
HEI OT CTEHE! GBYE JOCTHIHET BAINEND VXA, ECIH
BRI CTOHTS HA PACCTOAHME 3 M 0T 370 CTEHEL

dBEYE J0MMEH TPOHTH DACCTOAHME 00 CTEHE
# ofpatHOo, T. £. G M, pACTIPOCTPAHARCE CO CHO-
pocThio 340 m/c. Ha sro norpefiyerca apemsa

]
t==_7, 8,
uf

. Gm
340 ra/e
B parHOM cVYAe HETeDBAT MeX IV IBVMHA BOC-
NPHEHAMABMEIMHE BAMH 3BYHAMH — NpPOHIHECHEH-
HEIM M OTPAMEHHMM — 3HAYMHTEILHO MEHLIIE To-
ro, KOTOPEIE HeoOXoguM, 4To0k VONLIIATE 5X0.
Kpome roro, o6pasoBaHiio 5Xa B KOMEATE [IPeIAT-
CTEVET HAKOTAIDAFACA B Hell Medodh, [MTOpsT W
ADVTHE OPEIMETE, YacTHYHO TOrI0MamnIIne or-
pameHHERH 3BVE. [losroMy B TAakoM DOMBITEHHR
petie JKJeH B ApYrHe 3BVKH He HCOKamanTes
BX0M H 3BVYUAT 4ETKO M pasfopyuneo.
Bonpmue noayoversie NOMEIIEHHS ¢ FIATKEMH
CTEHAME, IOA0M H TOTONKEOM GOJTATAIOT cROiinTEOM
OYeHb XODOIID OTPAMKATE IBYKOBEIE BOXHKL. B Ta-

=(,02 c.
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Pue. B2. [IpHEDED
AeCTHIA [yTOn

Peec. B3. [Tpusicp
M A HUEE KO
peaoHaHeE

Pac. B, OG0y a0 EaHE
AR TEHOHCTPALIAN
ABVHOBITO PEIOHAECA

140

BOM ToMeeHEH OXArogapa Haberaowe Tpen-
NISCTEVEOIMIMY SBVEORLIX BOMH HA NOCAeIYIOHHe
NOAVUAeTEH HATOMEHNe apyveomr, B ofpazyvercs
rya. Jdas vayumeHnsS IBVEKOBRIX CRONCTE DONh-
MIHX 3ATOR W AVARTORHE MX CTeHR TacTo obanrmo-
BLIBANT ADYKOMOTACITAMKITHME MATSDHATAMI,

Ha epofierpe apyeEo OTPANCATLCA OT TAAAKHYN
NOBEPXHOCTEH OCHOBAND TeHCTEHEG PYIIOPA — PAc-
IMHPADLHIEHCH TRYDR 00LIMHD KPYTIOPD WIH Hpa-
moyroasaoro cegenns (pue. 82). [pa senonnoo-
EAHII P’:l."I:I"'DPE ARV KB LLEY BOMTHBL HG pﬂﬂﬂﬂﬂﬂﬂm&ﬂ
EOQ BCE CTOPOHBI, A 06pAayIOT VaKOMANPALTEHNLITL
MY, 38 CHET HenD MOUTHOCTE INYKA YIe -
ercid H OH pacnpocTpaHAercAa Ha Gonbmes pac-
TN e,

Hanmommum, 410 OpH pe3oEaHCce AMIIINTYIA
VOTAHOBMBUIMXCH BEIHYEIeHHREY MeXAHNYeCKAX
Koaeciainil AoCTHTAeT HAWGOIRIIErs JHEAYEHNA B
TOM CAVYAE, ECIH YACTOTA BRIHYMIAKINEHR Clians
COBIAMAET ¢ cofoTREHHON wacToToil koneBarens-
HOH CHOTEMEL,

Hanpunep, D0BOJLHO TAMEIRIN HETAHOR mMa-
ATHHE (pue. 83) MOMHEO CHALHO DACKEYATH, SCaN
NEPHOAHYECKE VTh HE Hero (faie oueHbs caaboi
cTpyEil) B HATPABIEHHH £r0 ABMMEHHA ¢ YACTO-
Toit, papHO# ero cobcTEEHHON YACTOTE.

Pezopanc wmoeT OwITE BLIZDAH B AeHCTBH-
eM 3BYHOBHX BOAH. Yrobw npoalmoiate aTo,
NpoJeiaeM CAEIVIOMAA onkit. BoanMmisM OBA Ka-
meproHa A # B ¢ 0JHHAKOBRIMK CODCTReHHEIMH
HACTOTAMME M MOCTABHM HX pAfgoM, obpa-
THE OTBEpPCTHA ANIHKOE, H& KOTOPBRIX
OHH VEpenjeHsbl, HABCTPEYY IPYT APYTY
(psic. 84). ¥aap#Asa peaHHOBRIM MONOTOM-
KOM [0 KAMEPTORY A, IPHBEIEM €T0 B HO-
JefanMe, 4 3ATEM IDHCIVIIHM DATBIIAMH.,
MuB1 venslmmpM 2EVE, H3JABAENLIN KaMep-
ropoM B, RoTopstil oTapiBaeTCA HA ROIe-
famnA KaMepToHa A ToJobHO TOMY, HAK B
ONMTAX ¢ MARTHAKAME (cM. puc. 68, 0)
MaATEuK | oTasBAIcA HA KoneDaHuA ma-
ATHHEA J.



A vy :

Hamernm nepnog kogedanuAa kameproHa B,
HALEE HA e@ro HoEKEY Hedonsmyio Myvdrouxy O,
MogTopUEs onwT, oBHAPYRENM, UTO TENEDE KAMED-
ToH B yie xme oTaniBAeTeH HA monebanms Kamen-
TOHA A .,

deyxoBEe BOTHE, 00PaA30OBAHHEIE KAMEDTONOM
A, poliga go waMeprona B, posdvianmoT B HeM
PRIHY Lo Eble Hogobaaia. [Tockonssy coboTeeH-
HEIE MACTOTH HOAEDAHHN HAMEPTOHOE OOAHHAKO-
BEI, TO HMEST MECTO PEIOHANC! RaMepTon B woned-
AeTCH ¢ HAauboALHeH BOSMOMHON AMITHTYI0N |
nagaét apyk. Ho mpr manmaum Ha kameproune B
Myt O ero coberpenpas gactora HogebaERi
MONASTCH, W AMOIHTYAa Konefaruii vMeRbmaeT-
CA HACTOABED, T 3BYEA MBI HE VOB IIINM.

Amuxn, HA HOTOPEIX VCTAHOBJIEHE KAMEDTO-
HBI, COOCODCTREYIOT YORJEHHK aBvEa H Hanbosiee
noaHOH nepejade DHEPIHH OT OQHOIO KAMEPTOHA
K IPYTOoMy. ¥CoHIeH#e 38YKA TPONCKOIHT 04 CUéT
KOeDaHui CcaMoro SIIHEE # ocobeHHO cToiba
BOGOVXA B HéM. PaonMeph! AIUHA noabHpawoT Ta-
KMM 0bfpazoM, WTOOR coOGCTEEHHAS YACTOTA BO3-
AYITHOTO cToaba B HEM COBNAJATA ¢ YaCTOTON KO-
Aefapui kamepronna. [Ipn srom cronb Bosnyxa
KoneleTed B Pe30HAHC ¢ KAMEDTOHOM, T. 8. 4MII-
JAHTYAA er0 Koaebannil B COOTBETOTREHHO IPOM-
KOCTE 3BVEA AOCTHTAKNT HANOOARIMY SHATEHT,

Kasepron, cHafmEenHmil TAaRHM ADIHKROM (pe-
Aonamopom), Hagaer Dodee rpOMEHE, HO MeHes
OAHTEIEHEH 38YE (00 3AK0HY COXpAHEHHS dHOD-
ruu).

B mMysuKansHEIX WHCTPYMERTAX DOJTEL PEIOHA-
TOPOE BRIMOAHAIT YACTH HX Kopoveoe. Hampu-
MEp, B CHTADS, CKPHOKE M ADVIHX DOIo0HBIX M
CTOVHHEIY MHCTPYMEHTAX DESOHATOPAMHE COVAAT
OERH, KOTOPRI® VOMAMBAKIT HIMABAEMEBIE CTDVHA-
MH 3BVEH K IPHAAIDT 3BVIAHFAD HHCTPYMEHTA Xa-
PAKTEDHYID INA Hero oRpacky — Tembp. Tembp
BBRYHEA 3ABHCHT He TONBED OT (RODMEL H DASME[H DE-
AOHATODA, HO H OT TOMD, M3 KAKODO J8[ERA 0H A3
MOTOBAEH, W JaMe 0T COCTARA JAKA, TOEDLIEATO-
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mere ero. TeMmbp oOpEISTABTCH TAKME MATE-
PHANOM, H3 KOTOPOro COeRHA CTPYHA, W TeM,
FAIAAKSH OHA MM BHTAS.

PesoRaTophl HMEIOTCH W B TONOCOROM STTADATE
gegosera. HeTounHen 3BYHA B MOJOCOBOM ANMA-
pare — ronocobuie cpaskn. ONp OpHXogAT B KO-
Aefappe GIarefaps DPpOIVBARKI ROXTYERA I3 TEr-
KHX H BOSDYHCIAIOT JBVE, CCHOBHON TOH ROTOPOro
AABMCHT OT X HATAMeNHAa, D1oT anvie borar obep-
rouams. Fopran, yeRnueaer Te ns obapromom,
uacTOTA KoAeGanuil ROTOPRIX BAHIKA K eé coboT-
peHHol wacToTe. Jlasnme 3BYROBLIe BOMHED ITOMA-
JAKT B 00A0CTEs pra. Jlna nponanecenna Kanigod
raacnoil neofxommumo ocoboe nmonomenme ryh,
AALIKA M onpeleaéanad GopMa PeaoHATOPHON No-
JAOCTH DD PTY.

m i. Karoea npuunAa ofpasonannn sxa? [lovesy axo #e DO3EHRAST B MA-
MeHEEGH, IanoameEEed aefonss soMiate? OreeTul cbocEyiiTe. 2. Kap
MOMCHD. VAYHIIHTE SBYIonse cuoferss Goasmons sana? 3. [ovwemy npe
HEOGARADBAHNN PYIIOPA ABYH PACHPOCTpA#AETea Ha Goabiocs: paccTeR-
aea? & [Ipaeemrre opHsepll TROADASHIN IBEFHOBOTO PRRUHAHCH, AR
YIOMAHYTEE B TexeTe moparpachs. 5. s 98P0 KaMeDTOHS YOTAHABIHBA-
T HE peaoHATOPEEY smprax? Koxopo pnaanasesse peaoHETOROR, OpH-
MEHASMHX B MyIHHATRHEI wHcTpymenrax? 6. UT0 FENASTCA HOTOYHA-
KOM TOIOCA TeI0ReKAT

B

#  [Ipmaymafire, © TOMMNLO KAKAY NREIMETOR [KPOME HAMODTOWGN M@
PEICBATOPRLE FUEIMKAR ) MOEHO pogeMoHCT PHPIEATE ARTHINE Qoo -
ro P E A, I'[pq:;ﬂnnﬁfl npu:qrmnuﬂ padME OGNRT, DMHIEETS BARIH
IefeTena ¥ gAbnniaeMLe peay IETITH.

HTOH TNABbI i -

CAMOE Huowe dans Guausecicus RONANUR U UL onpe-
FNIABHOE deaenua. [Hocaedosameabkocmb UIAONEHUR O
pederenudl HE COOMAEMCMAEYEm nocaedosamens:
HOCIE ROHSMLE.
ITepenecume & mempads RAIAAHUR RORAMUL
u @ Keadpamibie ckofKU anuyme noprRikossl
HOMEP ORpedefeHus, COOmMaememayoiyeso dak-
MOMY FIOMAM U,
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5,

HMepuomwueckne Mexasnvweckne koaebasna [ ]:
enofognnie koaebanaa| |;

roaebarennunie encremel | |

cofeTeeHEwe Konedauna | |

BRIV cHnLie koacbannn [ |

peaonanc| |;

poamk[

avyr | |

. Konefiaunn, nponcy¥ofsimme Toreko GAarogaps

HAYANBEHOMY 3AOACY 3HEPIHH.

. [MopTOpAKIIHECA YWeped PABHBE [DPOMESCYTEN

BPEMEHH THHMEHHS, OPH KOTODRX TeNo MHOIMO-
EPATHS H B PAIHRIX HANDARMEHHAX OIPOXOIHT
DONMGHEHEE DARHOBECHA.

. CHeTeMel TRT, KOTOPEE COOGCO0HLL CORRDITAT B CRO-

DogsHbe KoleOaHn.

BOaMyIeHHs, pPECTPOCTPAHAKINHECH B 1po-
CTPAHCTEE, VIANAACL OT MECTA X BOZHWKHOBE-
HHA.

Yopyrae BOMHEL ¢ QUANA3CHOM wactorT or 16 go
20 (00 Ty

Coofogmeie Romefamma B OTCYTOTRHO TPOHHA
CONPOTHETEHMA Hm..[l.}l'}{.ﬁ.,

. ABnenre peakoro ROZPACTAHWHA AMIUTHTYAR BEI-

HYFIEHHMX KoAetaniil cHeTeMEl TpH npubmmske-
HHN SACTOTH BRHVAIAKMNEH CHIL K coboToom-
HOH YACTOTE 3TOH CHCTEMET.

. Konebaunsa, copepiraeMsle TeaoM noj geficr-

BHCM BHEIHER NEPHOIHYECKH HoMeHArmelicn
CHJILL,
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NPOBEPE CEERA

1. BaauMmocenss MemIy NepUoioM H 9aCTOTOl Romebamnsi

NPpeRCTABICHA Y POADHCHHEM
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3. B oponecee ronefasanil MAATHIKA YCROPOHHE 00 JBHHEHAA

A, MOCTOAHAO

b. MEHABTCH TOALKD IO HAMPARIEHHK
B. IOCTHIAST NAHOONLITErs SHAYEHINA B TOWHE PEEHOEBECHA

MRIAFATHHEL

. BCeT'la HANTDARTEHO K I0I0HeHHHD PABHOBECIA

3BYE TEM BHINE, TeM DOIRIIE
A, HACTOTA Kosedamhi

B. mepHon KosTeta i

B. aMoanTyLa konebawmil

. TPOMKOCTE GBYEA

BrnogHuTe 30 aHnAd, IPeLIoeRibie B aIeKTPOHHOM IPH-

JOEEHRH.
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Pec, 85, Hanwerpania
THOOTEIEL AMOepa

Hz ryvpea dmewen B Kaacca BRI 3HARTE, 4TO
METHHTHOE OO DTOPORHIASTCH WIEKTDHUSCKHM
roroM. OHO CYIIECTEVET, HANPHMED, BOKDYT Me-
TAMTHUSCKOTO NMPOBOIHNEA ¢ ToroM, [IpH aTom
TOK COASTCA SAeKTPOHAME, HATTDABAOHHO THU-
WYVIMUMECH BA0As npoeogauEa. Marnuruoe moae
BOZHUKAET M B TOM CAVUAS, ROPAA TOR TROXOIHAT
Jepea PACTROD ANeRTRONHTA, I'Oe HOCHTEIaMI 30-
PASON ARAMIOTCH DOMOMHTEALHEO M OTPHITATENE-
MO SApAKeRHLIe HOEE, SBIMVINHOCH HABCTPOTY
ApPYT ADYTY.

Mockonsky ameRTpAYECKAH TOK — BTO HANPAB-
TEHHOE IBHMCHHE JAPARCHHEIX YACTHL, TO MOd-
HO CKRAMATL, 9T0 MAZNUMNoe Rote coldaémes Jou-
MYMWUMUCE JEPANEHHEMY YOCTMUyAMNL, Kak na-
ACHCLMCABHBLML, MOK @ OMPUKTMe b bLEL .

HanoMHaMM, 970, COIMACHO MRUOOTEde AMnepa,
H ATOMAN B IID..I'.I.EH]?.]IHI BEIIMECTES B FEEHHBTHTE
lCl,H-i'l.'l‘l'El’-."ElI'I'.'F.IZ EJIEETPIZ]HI:JB BIKHHEANT KWNIBIIEREIE
TOKH.

Ha pHcyHEEe 83 DOKAIAHO, IT0 B MOCTOAHHEX
MATHHTAX HTH AMeMEHTAPHEIE KHOMLUEBLIE TOKH
OPHEHTHDORAHE OANHAROBO. [losToMy MaramT-
HEE 018, 00pAsYIOMHecs BOKPYT KARIOND TAKO-
r'o TOKA, HMEHT OJHHEAKOBRE HAODARIEHNA. ITH
OOoNA YCHAREAKT APYT APYT4, COINABAR NIOJIE BHY-
T M BOKDPYVT MATHHTA,

Ilma HArnaIHore OpegcTABTEeHHA MATHHTHOMD
OWIE HCOIOIBIVIOTCHA MAUHMHTHRIS JHHAK (IX HA-
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o " MAFAHTHOR JREHH
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AHHHR MACHETHCN ALHHE = B g
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Puc. 86. B xobofl Tosi-
HE MACHRTHON JILEE
MEENETO LA B e
COMTARMET O Ol
SMATHATHGN CTPeTKH,
MOMELERHGE 8 2Ty
TORKY

IE

ARIBAKT TAKHE NHHUAME MAMHHTHOrO Dogas)l.
HamomamM, IT0 MEZHUMHLE JUHUL — M0 8000-
parmaessie RuNuL, 8F0Xb KOMOPHI PACROa0-
uaues Obi MEIEHBKUE MAZHUMHNE CRIPEIKU,
NOMEUERHEE 8 MAZHUMHOE ROAE.

MarEuTHYI) JHHHE MOMHEO OPOBECTH 4Yepea
SlyVIo TOYEY NPOCTPAHCTEA, B KOTODOM CYILecT-
EYET MAUHHTHOE 1008,

Ha preyuke 86 moxasano, 4To MATHHTHAR JTH-
HUA (KAK TDAMOAHASHHAR, TAE ¥ EDHBEONHHeR-
HAA) TPOROAHTCS TAK, UTOOL B TI000H TOUREe TR
AMEHHE KACATENLEAR B Bel CORMATATA ¢ 00k MAD-
HMTHON CTRENKHA, TOMeMISNAON B 2TV TOTKY,

MEI‘H‘.I-I!‘E!:.IE JHHHH HEMAEDTCA SBAMEHVYTEIRG.
Hanpumep, KapTHHA MATHUTHEIX IHAHE OpAMoro
OpoBOIHHKE ¢ TOHOM NPpeJicTaRAAcT coboll KoH-
LERTPHAECKHE OKPYHHEOCTH, ISNMAIINE B [IAOGCHKO-
CTH, NEPHEHANKEYJIAPHOH TPOEOTHITKY .

Ha pucynxa 86 smaso, 4to aa Hanpanienme
MATHATHOH JRHIH B HAKOWH-THO0 e€ TOYKEe yenoB-
HO NPHHHMAKT HANDABIEHHME, KOTOPOE YHAIBI-
BAET CEBEDHBI HOMEM MATHHTHOH cTpenkKn, no-
MeIEHHON B ATV TOUKY.

B rex 0DJACTAX NPOCTPAHCTEA, IO MATHUTHOS
nogae Goree CHABHOE, MATHHTHREIE AHHHHA H300pa-
scaror Gaume Apyr K ApYry, T. e IVINe, YeM B TeX
MecTax, rae none caafee, Hanpusep, moae, Hao-

1B § 47 tyzer aano Gonee TOUHM ANIRDHEE B OOpefeienie
BTHL mAnH,



Paec. BT. Marssrahbie
Foemin Ginnece APy

K ADYIY B TEX MEITEX,
TIe MATHITTHOS M8
CHIbHEE

7
{.

-

N

Puc, 88, Kapraaa
MATHATHOTD 00T
MO TOAHADN
FiLet e T T
MATHHTS

Prc. 88, Maramrane
HHHIE MAMTEHTHOTD
LU, CCELARHCH

O passoaicei nLig

EL AN, IBE MO © LI M

GpaxiaHoe ga pHcyHKe 87, cmeBa cHabHes, fHeM
COpasa.

Taxnm obpaszoM, 0 KAPMUHE MAIHUEMENY AL
ML MOMHO cUOUMs He Molbko 0 HAnPAaIeHuL,
KO U 0 BERUYLME MAZHEMHEON nosk (T.e. 0 TOM,
B KARWX TOUKAX TROCTPAHCTRE MOAEe ARHCTRYET
HA NATHHTHYH OTpeary ¢ Oonemeld cwiod,
A B KAKHX — ¢ MPHBIOEN).

Pacemorpee RAPTHHY THHAT MAMHUTHODD MN0-
nf NOCTORHEOND TOAOEOROTO MATHHTA (pHe. BR).
Hs kypea daankn 8 RIACCE BRI 3HASTE, UTO MAD-
HHTHLIE MHHHM BLIXOOAT N3 U’EBEPHCII‘U i L Ra b Tad |
MATHHTA W BXOILAT B DMRANE. BRyTpr MarndmTa
Ol HATMpABNOHL] OT NMEHOPO HNOAKCE K COBepHO-
my, Marsprese THENH Be IMeDT HE HAYATA, HH
KomiLA: ons anbo saMERYTH, b0, KoK cpeaman
AMMHA HA PHCYHES, BIYT Ha DecrogeynoeT B Bec-
ROHEYHOCTD,

Bue MarHNTA MATHHTHBIE JHHHH PAECIIONOHE-
Hbl HAHGO e TVETO ¥ 80 DONOCoE, SHAYHT, BO3AE
DOUTHOCOR (T8 CAMOE CHARHOE, 8 110 MEDEe VIane-
HHA 0T NOIMCOE 0HO ocnabepaer. “Tem Onpse
K [OOMIOCY MAVHMTA DACHONGMKEHA MAIHMTHAN
CTPeIKE, TeM ¢ GoNbIIed mo MoV CHI0R gefcT-
BYET HA Hedé nose Margpra. [MocKonLEY MATHHT-
HBEIE AMHHHE HCHPHBIEHL], TO HANDABISHNE CHIILI,
¢ HOTOpOH mone MedCTEYeT HA CTPEIKY, TOMe
MEHAETCH OT TOUKH K TOUKE.

Taxnm oOpazoM, CHAA, ¢ KOTOPOH NOTe MOA0CD-
BOTO MATHHTA OEMCTEYET HA MOMemEHHYI0 B 3T0
Noae MATHHTHYH) CTPeKY, B PASHBIX TOYKAX
ODOoAR ModEeT OBITE PAAIHYHON Kak 110 MOJYJIN,
Tak H Mo HANpa BT E.

Taxoe none HasgMBAETCA Neodnopodnbea, Ju-
HLUL HeOdNOpOd HO20 MAZHLMKOZ0 NTOAA UCKDUERE-
Hbi, WX 2YCMONa MEHASTCA O MOYKL K MOYKE.

Eme ogauM npaMepoM HPOIHOPOLHOTO MAar-
HUTHOMO DA MOMET CAYHEHTE OOJE BOKDYT
NPpAMOJHESHOTO OpOBOAHAEA ¢ TokoM. Ha pm-
cyvEKe BY moofpamén yYaCTOE TAKOrD OPOROIHH-
K, pacnoAoe Ll nepnedAHKVASDHO DAOCKOD-
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TH Yeprema. HKpymouxowm ofioaHAYeRD CceveRHe
IPOBOTHHKE. Touxa OIHAYAET, HTO TOK HANIDAR-
JIiEH H3-3d YepTeHiA K HAKM, HAK ﬁynm Mkl BH-
AHM DOTPHE CTPeAR], VHEASLIBAMIHEN HATDABETE-
HHe TOKA [(TOK, HATPABNEHHLIA OT HAC 38 YeDTEN,
OO0AHAMANT KDECTHHOM, HAE OUVITD MEL BHIIHM
XBOCTORGE OMEPEHHE CTRENR, HATPARMEHHON no
TOREY ).

Ha aroro PHCVHEAS DHAHD, 970 MAOrHHTHLIS O01-
HHAW MO, COFMAHREOM HFHHMHIIEMHM MoBog-
HHEOM ¢ TOROM, OPRCICTARTAIOT cofol omieHT-

Puc. 80. Marmsrmon PHYSCKEHE OKDYIHHOCTH, PACCTOAHHE MeMIy Ko-
LS R e TOPLIMH YEOMHYHBASTEA M0 Mepd YHANSHRNA OT
NPOBOAHHAKA.

B meroTopoil orpaHmqenmoil obmactH  opo-
CTPAECTBA MOMHO COJATE odRopodHNoe MATHNT-
HOE ITOJTe, T. 8. RO0E, O ..?I'.Fﬂﬂ'ﬂ!_i MO ICE FANTRODOS80 CLE
Ad delcMeud Hd MaeHWMEY0 cmpeany odunano:
ad o .Hﬂﬂy..-!fﬂ Ld MG FE PG EFTE L P
Ha prcyare 9 nokasado MarmEHTHOS [OJE,
BOGHHKAWIEE BAYTPH COJMEHOHZA — OpPOBOIOY-
ap x = 0 MO UMIHMIPDHYeCKOR Karyines o roxoM. [Toge
BHYTPH COMCHONIA MOMHD CYHTATh OAHODOTHBIM,
E€CHH JNAHA COMEHOMIA JHAYHTENLHO GOIbINe ero
* h ¥ JAHAMETpa (BHeé COJeHOMAA [0Je HeoAHOPOLHD, ero
MATHHTHEE JHHAH PACHONOHEHBl OIDHMEDHD TAK
He, KAK ¥ noJocosoro MaranTa). Ha storo pucys-
b » KA BHAHOD, 9TO MASHUEFIHLIE JUHULE O0HODOGTHOED
MOZHUMMHOZ0 NORE napaireibin dpyz dpyzy u
PACRONONERE © CRL MG DO yemomoi.
g * . . OnHOpOJHKM ABIAETCA TAKMEE [OOJEe BHYTDH
OOCTOAHHOPD HONOCOBOTDO MATHHTA B OSHTPAIL
HOH ero 9acTH (cM. pHc, 88).
. - . Jna naoGpamerts MATHETHONO HOXS MOALIY-
HITCH CABAVIOIIHM npréMosM. Koy AHHHH ogBo-
POAHOPD MAFHMTHOID [O0AH PACTIONIOMEHE Oep-
o * *  OEHAMKYIAPHO K OA0CHOCTH YepTelth H HANpanR-
Puc. 91, s sarung- JEHBl OT HAC 3a wepTést, TO Hx Haodpamaior
HOTO MOAS, BAOpanIeE-  EPECTHEAMH (pHc. 91, a), a ecIH H3-38 YEPTEXRE K
WHE OERIENARKYANPND g — o0 ToukaMH (puc. 91, §). Kak u B coyuae ¢
MNOEEGCTHE AP TRHAZ
Pl e TOKOM, KAMJEIN KpecTHE — 5T0 KAk On BHARMOE
ff — % safaogaTeno HEMH XBOCTOBOE ONEDEHHE JETAINEN OT Hac CTpe-
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Nbl, & TOYKA — OCTPHE CTPENH, JETAMEH K HAM
{Ha ooy PHCYHKAX HATMDARTOHNE CTReN CORMA-
JABT ¢ HANMPARNTEHMEM MATHUTHEIX JTHHIH).

L. Yro monmeren woToSNKoM MarnnTnore nota? 2. Yes cosiatres mar
BWTHON TOSe NecToRHEONG MarduTal 3 Yso tapoe MaraTibae aamee?
UTo OpUEMMAKT 38 BX HATDaRTEHHe B Rakoi-nabo e voure? 4. Kag pae
OONATAKITEA MAPHUTHRE CTPEAKH B MEFRATHOM 0008, THHAR EOTOpora
OpAMOTHESTALS Kpeoomneins? 5.0 éM MOEED CYINTE 00 HAPTIHE
HHEAN MarneTiore moaal & Kaxkes MarHEnTHOE 0008 — OasopoIHee S
AEOLIEOLHOE ~— OOpAsveTod BOHPY D DON0COnoro MArMTL;, DOKEYT [N~
MO ESNNONS EPODOIITHA ¢ TOROM, REVTRN cONaioiIa, (ML EoTopons
AHAGEHEILN0 foasnre ero gHaMeTpal T HTe MOosEo cHEZATE O SOy w
BAUPABACHNR CHIL, IefcTEVIMEd B MATHWTIYVIG CTPEIKY B DOIHLIY
TUHRAK HEGIHOPOIHOMN HMAFERTHONS D008, GANOPOIHonG MATHATHODMD 00~
An7 8. HeM OTIHTAETOA PACOOAOMEHIE MATTATIENE IHEHE B B0 gHOpo-
HOM M O0HOPOIHGM MArITNTIbIE B

1. Ha pueynxe 92 pxobfpaseén yvaactor BC nposozumea
C ToXOM. BORDYT HETO B OIHO0H 13 1I0CK0ETedl MoHalaEk
JAHHNM MACHETHODS 008, CORSAHHOTO STHM  TOROM.
Cympernyer a6 MATHITHGS Oeas B rouse AT

2. B rarofl wn rower — A, M wanw N (om, pre. 92 — snp-
HHTHOE D008 TOKE, OPOTeXammers o yuacrey B mpo-
wogueKa, Gyner gelicTEOBATL HA MACMMTHYID CTPEAKY ©
manionsredt ool o AL ioel caani?

3. Ha peeysie 83 naofpustn DpoR0A0SMHE BHTOK ¢ TOROM
i ARIERH MOTHATHOTD 00/H, COSSABAEMOIG FTHM TORQM,

&) EoTh 0 cped YEAaRMHMEY B DRCYHEE Toser A, B, Ou
D vapue, B KOTOPHEY Dote SeficTeoBanc Byl ma MarmeT-
HYM CTPEIKY ¢ OORHAROROE 10 Mogvaie cuaod? (40 =
=AY, AE = BE.) EcaIH TRENE TOUKH PCTh, VEEMNTE HX.

0] B warof va mower — A, B, O wan I — pone gefierayer
HA MAFHATHYE CTRENEY ¢ napbonsmmed caaofi T

B) Moskeo o0 mRiiTH TEKHE TOTEH, B ROTODIX CHIN G-
CTAMA O00A HE MACHETEYE crpeuasy Gnian Gel ooniis o
KAK TT0 MOAYIN, Tax @ oo macparaersrs Eonn na, 1o
CEEMANTE B TETRAIN PHCYHOK o VEARMNTS HA HbM Xo0TR

Gl TR OAph TAKAX TYNIEK.

“m
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Puc. 84, Hnnpapnemise
JHAA METIEIETHOCD
MOAR, CHELAHRNDTT [T
BOIHHEOM © TOEDM, D~
BHCHT OT HETIpADIEN AR
TOHSA B TIEENROIELRTH D

Ha pucyeEre 94 DoKa3aH0 PACTIOI0MKEHHE Mar-
HHTHRIX CTPEAOK BOKPYT HPOBOIHHKA ¢ TOKOM,
PACOGAOMKEHHOT) DEPOeHINKYAADHe OA0CKOCTH
uepTexa. Ha pueyHKa aHIHO, 9T0 HAMEHEHHE HA-
OPpaBIeHNEA TOKA IPHBOANT K [IOBODOTY BCeX Mar-
uuTHbx crpenox ma 180°. [Ipuaém B ofomx cay-
HAAX OCH CTPEJI0K PACHOMArAIOTCA 00 KACATEIL-
HEIM ¥ MarsHTHEM THHHAM.

CaenoBaATENBHO, HANPABSEHME THHNA Marusnr-
HOPO 0J4 TOKA 3aBHCHT OT HATOPABISHWA TORA
A IIPORMTHAKE,

2TA CBHAE MOMET ORTEH BRIPAKEHS MPASLLOM
fypasyura (Han ApaduloM RPAS020 8uHma),
HOTOPOE JaKTOUASTCA B CASIVIOIEM: eCAM Ha-
NpaBIeEHe NOCTYVIIATAILEOND IRHEeHHA Gypasdn-
E# COBMAJACT ¢ HANPARIEHWEM TOHA B IPOBOTHHKS,
TO HANPARIEHNEe BPALIEHHA PYyYEH OVpaEuMEA COR-
NASAST ¢ HANPARTEHHEM JHHHH MATHHTHOIO MO
Tora (puc. 95, 36).

Hanparpasume
Hanpasnenne IOV IATEN LT
MULEIHTHY THERRA E;II:HHEHH
H BEpOTIEImea pyvn Gypantesn ETHEA :
ity T ) B
Hmuii'.ueuue
MOEOCIIT Pyrae
fiypoag
A _-H_-'| ! .rl__.-l— -—\_*}
= o e e f—
&) vl &) T /
Hanpasnerze Toka a Hanpeamenme gl
H (OC TYIETEILEOTO SRR eHLA |, MATHHTHEX A
Ay paraHHa J

Pwc. 85, [Ipssenanne TpaEa
iy PR HES: TPOROJEEE C TOHOM
PECIIBAIOHTAE TP I A
[LOOEO0TH TETe A

16D

HB..II']E.BHBBHEI TOHA

Pwo. 86, Tlpraenemse npapRan
fypamanei: APORLITHHE ¢ TOROM
PACOONIIGEEH B TR EGCTH e pTeen



Hanpanaeame
TOKA B THTEAK
O A

Pu. 87, DnpepenaHns
HATpaBIEHAA THHE
MEATFETEGT D [0/
BT CONEAOILLA

C ooMomis OpasmTa Oypasuisa oo HarmDaame-
HHE TOKA MOMHO ONPaiefiTs Hanpaaresne sumni
MATHIITHOrD DOAHA, COIABASMOND STHM TOROM, A IO
EBJIPEL'B..‘I'EHI“I.HJ .-"IHH.EIZI“'I MAOTHHTHOID OoaAa — HA-
OpaBiel e ToKA, COSMAKILEND #T0 NOJe.

Ilna onpejeleHns BEANPARIOHWA JHHEME Mar-
HHTHODO DOMLA CONeHOMAA vioDHee NONLIOBATLEH
APYVIHM NPABKIOM, HOTOPOE HHOTAA WASRIEAKT
npasulom npadold pysxu. 210 npanano dop-
MYJIAPYVEeTCA TAK: ecan o0XBATHTE CONEHONT Ja-
MOARE) MPAROH PYEHW, HATPARHE Y8TRIDE TMANLIA
N0 HATMPARASNMID TOKA B BHTKAX, TO OTCTAR-
ACHHENN GONRIIOH NMagel NoRAKeT HANpaBRTCHNE
AREHIE MACENTHOTO DOAS BEYVTPH COJeHOMHIa
(pac. 97).

B vie aHaeTe, 4TO MATHHTHOS NOJIE COJEeHO~
uaa (esm. puc. 90) nogofHe TOAK NOCTORHHOND 0~
AOCOBOTD MarHnTa (e, pre. 88). CoteHons, Kak o
MATHUT, HMEOT NOJIOCE: TOT KOHEL CONEHOMTA,
H3 KOTOPOrg MATHHTHLIE ANHHN BRIXOIAT, ABIAA-
BTCA CEBOPHLIM NOJICOM, 8 TOT, B KOTOPLI BXO-
OAT, — KOMCHEIM.

JHAA HANDABISHAS TOEA B cONSHORAR, TIO Mpa-
RUAY Opapofl PYRN MOMIHO ONpeleiHTL HATIPARTo-
HHE MATHHTHEX THHIE D0OA BHYTPH HETO, & JHA-
HHT, B Er0 MArHHTHEIE HOJIOCH.

H maobopor, no HAUPABJTEHWH MATHNTHBIX
AMEHR DONE BHYTDH COMSHOHOA HAM PRCIOT0-
HEHHE BT MOTHCOR MOKEHO ONpeqedTh HAlpag-
JEHME TOKA B BHTHAX COMEHOH A,

[Ipasuao mpasoil pYKE MOMHO DPEMEeHATH H
ANA onpejeNeEnA HANDABTEHWS THHHH MarHAT-
HOPO NOUTH B UEHTDE BUTKA ¢ TOKOM,

m 1, UnnioHTe ONMT, TOITEADHEIANIIHY CER3L MaRIY HANDEaEISHHEM TOKA
B OpOBGIHEKE H HANPRahenaess JHHER NArmETeors oas, oot
nponogmarey, 2 Chopsyanpyiite npasnae Gyparanka, 3 Yro Mossso
ONPERTETE, ECOoAsaya nponnao Sypaseomca? 4 Chopaynupyiite npa-
HAAO Apasai pyre. B Uso momomo onpeaeniTis © IOMOILED TN TTn-

nof pyen T
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Puc. & Puc. 100

Ha pecynse 98 paolpa®én DpoBdciHEIH HPpRMOYVTOILHEE, Halpakie-
HES TOEA B HEM Oemaaane erpeaxase. [lepeqsprore: ppeynon s Terpagn
H, MOALFYACE NPAEHION VpARRNEKS, HAYMEPTHTE BOKDYr KAMOOE Ha oTo

HETHPEX CTOPOR 00 GAHOE MATHEATHON THEHK, VEI3aE CTPRIROR 08 2a-
NPABEIEHRAS.

Dﬂ[‘mﬂ.ﬂ-’l“'ﬂ? BATRRRTHFANE TOKA B HATYITHS B TOUTHEREL MOCTOTHARA TOHS
(pase. 9!”1 BCHH OPH DPOXOEIEHNH TOERE B EATYIIKE BOSHHEADT YVHEAIAH-
T B PRCYRES MATHHTHRIE DOSHICH .

HanpaRmsdns ToHA 8 BHTRAR O0MOTHE NOSROBOOpAAHOrD HAEKTPOMUT-
HHTA MoRazanc eTpenrams (o, 100Y, Onpepesate 0oT0os a0eRTRoMnr-
HHETH.

H!IJEJI-.IIB.I'IHHHE OpOmaEL, 10 ROTORLIN TeRYT TORM 04000 L anasinmns.,
NPEHTATHRAMKITCH, 1 DAPRLAIENLHIE MYLUEH AAeKTREGn, IRMICYIIMXCH B
OSHOM HETPARNSERN, OTTANKHIAOTC, B KakoM W oTHX cOysaen nonk-
MomeficTEHe obYoA0RIRHG ATMETPHEECHNME CIALME, & I KAKOM — MAP-
HETHEMNT ITowemy nur Tk canTaeTe?

MAMHMTHOrO NoONA
HA ANEKTPHYECKHHA TOH.

Ha xypea duanky B naccn Ll QHASTS, 9T0 Na
SreAKUE nposoduiky © MOKOM, ROMESHMNWD &
MAZHUMHKHDE AO048 U He cosnadaiolul ¢ eo maz-
HUMHKME AUHUAMU, 3mo note delemayem o
HEROMOpOE CLA0E.

Hanumme Taxol CcHOLI MOMIHO [DOKAIATE ©
MOMOMIL YOTAHOBKY, M20DpameHsol Ha PHOYH-
ke 101, Tpéxcroporras pamis ABCD, maroronr-
TEHHAR W3 METHOH TPOROIOKH, TOABEMIEHA HA
EPIORAX TAK, YTO MOMET CBODOMHO OTKIOHATRCH
ot BepTHEATH. Cropora BC maxomwrecs B ofimac-



Haonupymuaaa mranrn
P

P, 101 [defieTene
SATHATHGTD 008 Hik
TpOBogNHIE © ToRGM

T Hanfonee CHIBHOTO MATHHTHOND MONA AVT000-
PAAHOTO MATHHTA, DACTIOJATAACE MEKAY ero mo-
mocamu (pue. 101, a). PamMxa unpucoeiHuess K
HCTOYHHKY TOKA NOCTEJOBATENBHO C PEOCTATOM
M KR OM.

Mpy saMBIKAHHH KITIOYA B OENH BOSHHKAST
ANEKTPHYECKHHA TOK, ¥ cTopoHa BC BTArdBaeTeA
B IPOCTPAHCTEO Mexly nomwocaMu (puc. 101, 6).

Ecan vipaTs MATHAT, TO OPH 33MBEKAHMH LeTH
nposogane BC geuratecs me Oyzaer. AraunT, O
CTOPOHEE METHHTHOM NOAA HA IPOBOJHHE © TO-
KOM JefiCTBYeT HeKoTOpPAs CHIIA, OTH/IOHAMILH
£r'0 0T NePBOHAMANBHOTD TOMIOMEEHHHA.

JdeficTene MATHATHOND NMOAH HA OPOBOJHHE C
TOKOM MOMeT DLITE HCOOIBIORAHO AN obHADY He-
HHH MEMHWTHOIO OOJIA B gaAHo# ofiacTH Opo-
CTPAHCTHA.

Koredno, ofHAPVEHTE MATHHTHOS NI0JE OPOIIE
¢ NoMOmLY KoMpaca. Ho geficTeRe MATHHETHODO
MOMA HA HAXOIAIIVHCA B HEM MATHHTHYIO CTDEN-
KV KOMIIACA, [0 CYIIECTRY, TOXE CBOIHTCH K Oei-
CTEHID D08 HA AJeMeHTAPHLIE AIOKTPHIECKHE
TOKH, HMPEYJIRDYIOLINE B MOJEKVIAX H ATOMAX
MATHUTHOrO BRIIECTEA, H3 KOTODOTO HIrOTORICHA
CTPenKA.

Takum o6pazoM, MATHHTHOE NOJEe COITACTCH
WIEKTPHYECKEHM TOKOM H 00HADYVEHBASTCH IT0 8ro
AEHCTBHIO HA 3JIEKTPHYECKIH TOK.




Pue, 103, Hunpanme-
HHE CHALL, AeACTRYH-
el B MAFHHTHOM [0/
HA N poBdITHAE O THKOMN,
SABECHT OT HADpanIa-
Hiad Tin

Pwe. 103, MprsomeEie
ORABRTE Jenodt parmse
T OPCEOEHAEY ¢ TOREON
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Hamenny wanpasnense ToKa H
IenH, MOMEHAN MECTAMH NDORONE
B HE3TAX HIOIHpYVROmed mTadrn
(puc. 102). Ipu sroM paMennTes §
HANPABMTEHEE TBHAREHNA TPOBOIHN-
ka BC, A 34T, W HAMPABICHHE
DefcTEVOINRN B HerO CHIRL.

HanmpasnenHe cHNkl H3MEHATCA H
B TOM CAYVYAE, eCAH, HEe MeHAA HAa-
MPABRTEHHA TOKA, NOMOHATE MeCTa-
MH NOINCH MATHHTA (T.8. HaMme-
HHTH HANPABIEHHE THHHH MAarg{T-
HOrO Do),

CreposaTenbHo, HGRPASIEHLUE FOKE 6 NPOSOD-
HURE, HERPISAEHNEE JURUE MAZHUMROZ0 NOAR U
Hanpastenue cuan, deficmeywowel na nposod-
HiK, caRdanb meawdy codol.

Hanmpasiaesie ¢Manl, SGelcTEVIOMmMed Ha mpo-
ROJHAK © TOKOM B MACHHTHOM 08, MOMHO OOpe-
AENTHTH, NOALIVACH NPUSUAOM AES0E PYKL,

B nanGones mpocTomM CAVUAR, KOFLA NPOBOSHIK
PRCTOIOMKEH B OIOCKOCTH, TephNeHAMEVIApHoi
JHHEAM MaruaTHoro noiasa, aro I'IP-EB'IH.'I'ICI SA BT
HAETCH B CASAVIOMIAM: SCIH JERYI0 PYKY PACIIO0-
WHUTH TaK, YTo0b AHENH MATHHTHOTO ITOIA BXO0-
AHAN B JaJ00E NePHeHINKYIAPHO K Hel, a we-
THIPE MANLIA (LM HATIPABJIEHEL 10 TOKY, TO OT-
craenenHsli Ba M) foanmoii nanen noxaseT wa-
NMpaRJeaHe OeHCTEYVHOIIEH HA TPOROINHE CHJL
{pmc. 103).

HMomsaysck nmpasmaom Jepoft pyxn, caegver
NOMHHTE, UTO 38 HATTDABNEHHE TOKA B AMeKTDHE"
CHOM Menn TPHHHMASTCA HANPABIGHME OT MO0
BHTENLEHOTO TIOOCA HCTOYHEEA TOKA K OTPHIA-
reasHoMyY. JIpyrHuME cToBRAMM, Y0TRIDE NANLIEA
NeREOR PYEH MONHHE GRITH HATPARIAWE] TTPOTHE
ABHIKEHWR AMeKTPOHOR R SNeKTDHYSCKON Temm.
B Taknx npoRoARINMX CReSAaX. KAK PACTRODE
AMEKTPOJSHTON, TAe MeKTPHYLCKME TOK coagaer:
CH ABAMERAHEM 3ADAA0OE 0D0HX AaHAKOB, HANTDARTE-
HHe TOKA, 8 JHAYHT, ¥ HATDABJIEHHE YeThIDEX
NANLIEE JeBOH PYKH COBNANAET C HANDARISHHEM
OBHMEHHA DONOMHTENBHO SEPAMEeHEBIX TACTHIL.




Puc, 104, TIpamenenie
mpaEAAE Aeandl pyEe

1 DA RRILE I ELM "L T -
TAM , AFFLEYELH MO

B MATHRTHOM e

C noMolkn OTPaBHAA JeR0H DYVEH MOMHO OIpe-
IeANTE HANpABIEHHE CHABIL, ¢ KOTOPOH MarsuT-
Hoe moTe AeficTEYET HA OTJeIRHO BIATHE ABHMKY-
IMHeCA B HEM YACTHIIE, KaK DOJI0MHTENILHO, TAK
¥ OTPHILATETRHD 8DAMEHHEIE,

Mna gamdonaee MPEFOCTOMG CTYHAA, KOMTA SACTH"
A ARHAETCS B IUIOCKOCTH, NRPIEHINEYIADHON
MAFHIETHEM TWHHAM, 370 [IpABRIO (hopMyaHDy-
ETCH CABIVIOLUINM ODPAIOM: BLOAH JEBYH DVEY pac-
MOJOIRATE TaK, YTodhl THEWH MATHKTHOrD OJ9
BXOJILIH B AAMONE TePHeHIHKY AP0 K Hei, a ge-
THIpE NAABUA OLLAM HANPABRTEHLI MO0 ABHMKEHHHY
NOGEHTENRED 3APAMKCHNOR SACTHIE (Han npo-
THE IEMACHHA OTPHUATEALNO S4PAMEHEOE), To
orcTaBaesasi na $0° Goapmol nagey noRaKeT
HANpaABASHWE AEHCTBYRMNER Ha WACTHLY CHALI
(pae, 104),

ITo npasnay 1eBol PYEH MOMCHO TREMNE OLpE-
AeNHUTL HANDABNEHWEe TOKA [RCIH JHAEM, KAK HA-
MPARTEHE THHIH MATHAHTHOrO 008 B JeHCTEYR0-
OIAA HA MpoBOAHHEK CHIA), HATDARNEHHEe MATHHT-
HLIX JTHHEH (ecan H3BeCTHL HAIDABINEHAA TOKA H
cHAe), GHAK ZADAZA OBMAEYINeRcA YACTHIR (DO
HANPABTEHH K MAFHHTHEX THHAR, CHIR B CKODOC-
TH JBEHMKCHHA JacTHIIH) B T, 1.

Caenver OTMeTHTH, 9T0 CHAA AeHCTBHA MAT-
HETHOTO DO0IA HA NPOEGIHHE C TOKOM HAK JEHHY-

g >
}‘\.,_ 7 .
) éf'
) . & - " ]

L K
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FWC, 105, Marsnrsoe ] F=0

(L0 He goicTEyeT ;,'_'_s_._ e
B CAY9AAN, ECal npaE- s =

MOMHASA R mponoa-

HHE C TORKM MAH CEO- d i
pocTn Ammsy T fica ey i —g
AapaEeHEO] SEcTHI L ——— oL =
TAPAINEAEH K] JHEHEHEM -3 | * EEa g—t'-'
MAFHHTHOrD G0 Jan
SOEARAARMT ©mEMa I
= — E
IE T T e a
al &)

MYHCA SAPAMEHHYIO YACTHIY PABHA HYJTIO, eCIH
HATPABTEHHE TOKA D NPOBOSHIKE HIH CHODOCTh
TACTHIE COBMOANAIGT © MHHNeH MATHWTHON mua-
AVEOAH HAH napannensae e (pao, 106),

E sl L, Kaxofl oneT noanoaseT ofHADY AT HATHYRE CA8M, gefcTnyviomett na

NPOURIHEE © TORGM B MATHHTHOM ooae? 2, Bax ofRapysHeacton mar-
BuTaos none? I, 07 9600 JABMCHT HATPALTEARE CHITH, JeflcTeyomed na
MPpoBGIEKKE © ToReM B MATHHTHOM noae? 4. Chopuyanpyitts DpaRiwm e
BOGT PYEH AA HAEXOQAEECoCH B MAMHATHOM D006 TIDOROTHEKE ¢ TORaM;
A8 AR yIeicA B 3708 1008 3A DAt N0 SaoTHosl. 5 9o MosH an-
PETENNTL, NONBIVACE DpAEHI0M Xeaofl pyrn? 6 B xaxom cavise cHIs
AefCTEHN MATHNTHOTO NOAR HE OPOSOJHHK © TOROM WAH ANAMYUIyOCcH
EARAKEHEYVH MACTIELY panmn mymoy

i Brakyw cTopoHy DORATATCA DTEFEAN ATKMHTHEDLA TRYHOUKE TDH oMb
waHnn dern (pac, 108)7

2. Ha pucyare 10T soolpassensl Apa OCOREHHEY MDOBOTHEEL, COCIRER-
LN ¢ MCTOMHHHOM TOKA, | JErKAR ATIOMBIHeRLA TpyOouea 4 8.

Ben yornHOBEA HAXOIHTES B MAMNKTHON noge, QUpeaeTHTe HATDARAEHTE
ToRn o Tpyioare AB, ecin » pesyaeTaTe BIARMMOTERCTINA ATOMD TOKA ©
MATHHTHLM DOJeM TDVHOTHA BKATHTE B0 EROMOTINAIEAM I HaTRRISHHH,
YHAAHHOM HA pRcyAKe. Kanod nomot BCTOMHRES TOKE ARIRETC Domso-
MITEN LM, B KaHoH — OTPUIaTeannam?

T B
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Puc. 106 Pwc. 110

3. Memay BoaEcaNi maranTes (pac, 108) pacnoiooseHE YeThipe 1poBo-
HHEA ¢ ToKoM. Onpegesnte, B EAEYH CTOPCHY DBIGESTCA Homgibil wa

BX.

4, OTPHLATEALHS IAPAMEHEAR SACTHIAE TRNAUTCH OO CROPRCTRIO O B M-
BETHeM moae (pre. 1), Vrasoire manpapIenne R, ¢ KOTOPOE moge
ARHCTRYET A SACTHILY,

5. Marmerioe note geicTayer ¢ cHaol FHA 4sCTILY, JENMYLIIYIOCH CO0 CRO-
poctem O (pro. 1100 Onpegetsse SHa JAPESA WACTHIILL.

. MHAYKUMA MATHMTHOTO NONRA

I

!
T

Puec. 111, MarmaTeoe
ONTE DEPEONG MEFHHITE
DEEILUOE, 9o !'I"D'FH:'FD

Muorme #3 BAC HABEPHAKA AAMETATH, YTO OHH
MATHHTE COJAAKT B TPOCTPAHCTEE GONee CHABHRE
nons, dyem apyvrae. HanpuMep, none nepeoro sMar-
HATA, HaoOpameH o aa puevaxe 111, cnasaes,
gen BTOPOTO. JIEACTEMTAIRHD, OpPH OJHOM H TOM
e PACCTOAHWE [0 TBOANEH, PACCHIAHHKIX HA
CTOMS, CHIA NMDUTAMNEHNA K OepBOMY MATHHTY
OKAIANACE AOCTATOUHON 108 TPpecioneHWA CHITR
THACOCTH rEoafedl, o CHIN IPHTTMAHEA KO RTODD-
MY — HE&T.

Kakoil me peawanmoil MOMHED OXaparTepRin-
BATE MArHHTHOE [ome?

Marauraee moge XAPAETEPHIVETCA BeRTOPHONH (EamuecRoi Be TR,

ROTORAN GFEHEMAETCR CHMBOUIUM B n nassisaeTcs HHAYEUHER MariHTHore
MO { AN MOrIITICE IR e )

IMoACHEMM, YTO 3TO 38 BeIHMHED.

HHI;I.}MH.I-IM, HTO MAMFHATHOS IT0JTE MOMLT J.I,Eﬁﬂ'l"-
BOBATHL © ONpeAendHBEOR clnoil HE nosenids bl
B HETO MOBOIHHE ¢ TOKOM.

157




—

Pre, 112, Onwuat no
SUABCEEEE PR CRLE R,
aediernynomedt o no-
MO IOEHELIE B MATHNT-
HOE 000 0POROTHAK
O TOEDR

o

[NoMecTEM DpAMOTHECHELIE yaac-
TOK NPOBOIHHES AB ¢ TOKOM B Mar-
HHTHOR NOJde [OepOeHiuKYIApHO
ero MATHHTHEIM quansaM (puc. 112),
Ilpn NOKASAHAROM HA PHOVHKE HA-
npanTeHil CHIL TOKA | B NPOBOTHE-
Ke 0 pAclofodeHnN NOaocos aMar-
HHATE JefcTEVIOMAR HA NPOBOJAHHK

cuaa F, cOrmacHo NpapHay JeRoi py-
ki, Oyner manpaerena sawa. Oope-
AETHTH ATY CHAYV MOMHO, RRMYHCTHE
BEC THPREH, HEOTOPYH TPEXOIATOA Jo0aRIATE
HE& NPABYVE YAINY BECOB [JH YPABHOREITHRAHHA

cuAn F,
ONLiTel DOKAIBIBAKIT, 9TO MOZFTE STOIH CHIL
SABNCNT OT CAMOTG MATHHTHOTO OOJIA — O0Jee

MOIMHEI MACHET JeACTBYET HA JAHHEE npopom-
HEE ¢ Gonsmed cuaoii. Kpome Toro, cana nefior-
BEHA MATHHTHOIMN MOAA Ha MPOBOIHAR NPODODILHO-
HAMBHA ATITHHE { aToro NpoBOIHEKL H. CHI8 TORA F
B HEM.

OTHOmMeRNE e MOAVAA cAnu F B gnwHe Opo-

F v
BoAHEAEA [ B cuae Toka [ |T. e, 7 | BCTE BEAUNUNG
nocmoankar, OHa He 3ABACHT HW OT OMTHHE Opo-

e F
BOOHHELG, HH OT CHALI TOKA B HEM. Oraomenne }_.If

AABMCAT TWIBKO OT MOXA H MOMKET CAVEHTE ero
KOANYecTEEEHOH KapaKTepHcTHRON.
BTH. BEITIHNYHHA T HFHI‘II{HE.-E'TEK e M‘D,'l]}".i']'ﬁ BEEL=

TORE MATHWTHON WHIVRIHHE:

F
B=r.

Hmjr:ra BOETOPa MATHETHOR wmrynimme [ pomes ormo e Magy i e
F, ¢ goropol MATHRTHOS HO0DE SellcTuyeT a Pacino oo s e pile g ucy -
AAPHO MATHNTHEIM ANHEAM DPOBOMREE ¢ TOROM, K CAIe Toxa [ & nposonm -

e o e mamne I,

138

ITo aroil QopMyRe MOMHD ONPejelRTs HHIVE-
IHK 0dHOpOIH020 MATHRTHONG TI0JA,
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Pl 113, BexTop
MACIICTICGE IRy e
ARERMGE O RMOAITER
C THEOM HATpREIEE 10
RacaTeibHol & Kl
TOMKE MoaE

E} ;.rllli!:.’-w
a 7 Eq
B,

B CH epneuma MArHHTHON HEAVEIIEHE HAOLIBA-
eTca mécaa ('Ta) B 4ecTh OMOCIARCKOND ANaKTPO-
rexnuka Huxoast Techa.

YeraHoBMM B3AHMMOCBASE MeXIY eIHHHIed
MATHHTHON HEAVEDME ¥ eIHHAIEMH IDYTHX Be-
nyann CH:

H
Ao’

1Ta=1

Mo cux nop ana rpadmueckoro maobpasenns
MATHHTHEIX TOOeH MBI NONLIOBANHCE JTHHHAMH,
HOTOPRIE VC/JIOBHO HASBIBANN MAMHNTHEIMHE JIH-
HHAMH HIH JAHHAMH MATHHTHOTO nond. Bonee
TOYHOE HA3IBAHHE MATHHTHRIX THEHE — Audui
Maznumiol undyryuy (NI Aukun wndyn-
WU MO2HUMHO20 noLa).

SRS MATITHTIGE WRIYEIHE HAICEEARTOA INLHE, RACATEIENEES K K0T0-
PIM B RMENOH TOSHS TOTA CORMAZART ¢ HATIPARTEHESM FeETOPA MArHHTIION

WHAYRIAA,

Prc. 1148 B noox
TOURAX RO IIern
MACMATEODMD I0A8
NEXTOR MAFHITHO

HHIVEIIAH .& LEE-
HoS N MOiyRn
H I HanpasleE a9

Jauuaoe onpejenedne TRHEHAN MarsnTHOl BH-
OVEDHH MO:KHO NOSCHHTR € NOMOIIBK pPHCOVH-
ka 1183. Ha Hém wmoobpawéH OpOBOOHHE ¢ TO-
KOM, PACTIOIOHCEHHEH NepneHRKYIAPHEO I110C"
KOCTH wepre:sa, OHPYHHOCTE BOKDYT NPOBOI-
HHEA NPeICTARTAET coboll oTHY Mo JHHHE Hu-
AVHIIAH MATHHTHOTO WOMHA, COJMANHOPO IpoTe-
KAWNIIAM 00 DPOROJHHKY TokoMm. [IpoBegéHHBE
K TOH OKDVHHOUTH KACATENRHEE B J000i Touke
COBIANAIOT ¢ BEKTODOM MATHHTHOM MHAVEILAN,

Teneps, NOALAVACH TEPMHHOM «MATHETHAA
MHAVEIHAS, HAIOREM OCHOBHLIE MPHAHAKN OF-
HOPOAMOTG M HeOAHOPDOIHOND MATHHTHEIX TI0-
new.

B opmopommom maranTEom mome (pme. 114)

BEKTOD MATHHTHON MEAVEUAK B BO BeeX mpoma-
BOJILHO H-I.'EE]:I'.E.HHHI TOHEASX NOJH OAHHAKOE KaK
[0 MO YK, TAK i 10 HANPABISHIR,

CpaBHuM 8T0 NOJe ¢ ABYMA HeoJHODOIHEIMH
NOJAMH: 0OJeM NOCTORHHOTO MOACCOBOTe MATHH-
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PHc. 115, B paosRex
TEHRLE B0 L HOPOAHERD
MAFHHTHOM H6A8 BeETOR
MACHHTHON Ay
MOMeT ORIThH PRATAY NN
AN OO0 MOLVAI0, TEK B 0o
HA TR RTEITRR

Ta (puc. 115, a) 4 DoaeM TOKA, HPOTEKAKMLE-
ro 0o npaMoIHHeiHOMY YYACTHY OPOBOIHMEA
(puc, 115, 4).

JIersKo 38MeTHTh, UT0 B HEONHODONHBIX MOJIAX,
B OTAHYHE OT OJHOPOAHOID, BEKTOD MarHHTHON
HHIVEIHH MeHAEeTCH 0T TOYEH K Toure, Hampu-
Mep, B KAMI0M HA3 PACCMATPHBACMEIX HEOZHOPOM-
HEIX mojeli npu nepexofe H1a Toukd [ B ToOUKy 2
BEKTOD MAFHATHON MHAVEIHE MeHASTCA 110 MOJY-
A, OpH nepexoge 1a rogkn { B rouky 3 — no Ha-
NPABMEHWID, NPH Nepexole Ha ToYEH £ B TOYKY
J BEKTOD MACHHTHOH HHAVHIHH MEHAESTCH KAK MO
MOIVIN, TAK H N0 HATPABJISHHD,

MaruauTHO® NOOe HAILIBASTCH OQHOPOIHBIM,
£COH BO BCEX €70 TOUKAX MATHHTHAN HEAVELMA B
oauHAKOBA. B npoTHEROM eayuae noae HAIRIEAET-
A HeodHopodH B,

Yem Gomepine MAHETHAS HHAVEIOHA B JamHE0O
TOUHE MOAH, TeM ¢ fonknel cuoi 6y aeT geficTeo-
BATE [IOJTE B ATOH TOUKE HA MATHHTHYIO CTREIKY
AW THEGEYHIHACH 31eKTPHYeCKHH aapa.

1. KAk masmnneTos DoETODMLE BEAMEEANn, KOTORAN SIvecaT KoiHaesT
meduoll XapatepreTieod aargnTeore noas? 2. IToe gasofl popsayad
OUEIEIAETea  MOIYVAL BEKTODE MArITHON BEAVELRT OAHOPOIHOTO
MarEiTEoro ooaa? 3, Yeo gaassaeren DTHHAME MATENTHEGH HHIVEITHET
4. B paxoM cTVMHRe MATHHTHOE O0/8 HAILIBAPTCS OAHOPOINLM, A B K-
KoM — RAe0IRspoIamEM 5. Kok J8BHcHT chan, TefieTeymooias n gamnoi
TOH1EE MOFHATHOND 108 HA MATHUTHYR CTPEIEY BAH ADHAYITHcH k-
PAL, 0T MATHHTHOR HEIVELAN B aToll Toame’
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1. B oanopoiuod MOCHATHEOS D008 TEPOEHIHEYVIRDPHO THHRAM MACHATHOR
WHAYHIINY ODOMECTILIH NpaMoIriednerll NposoIHRE, N0 KOTOpMY 1Ipo-
reknEr Toi, Cuas toxe B nposagEwee 4 A, OTpeennTe HEAYELHE STO00
NOAH, BT oHo tefterayer ¢ comol 0,2 H = kassawe 10 cm gauss npo-

BOOHHEA.

2. poBogius ¢ TOKOM DOMECTHIN B COHOPIIECE MATEMTHOE NOMS Tepue-
INEYIAPHO TAHIAM MArmurisi mngyenmne 2, Yepen neHoropoe BEpeMA
CHAY TOKA B HPOBOAHHEE YMEHLULLM b 3 pasa. FEMeneanch I68 0pi 3ToM
wnayumns B MarmnTHOMG DoRA, B Horopoe Suin ooemengdn oponosgiskT
Conpanoeciasnck A YMeHEIIEHTS GHIRT TOKE WaMeHeHIENM 1tamad-1eho
apyroil deaaveckol pemirdrnaT Boan g, To ¥To 3T 93 BEITHTIHA W HAK
ONME MIMEHHIACE T

Pias, 116 JanncoeooTi.
BATHRTHOGOD OOTHDR,
OpoOHASABIONIERG Da0-
ELLA LT BECTY 58, OF MO0y~
nA BRE TS MArEHTEONL
HNOYKTIHHE, MEOIEaIH
BT PR M O B HEHT A
LLETH NOGCEROCTH HGHTY -
[RERadu byt da et i i a]

B AHHIEM M HTIEON

FIHAVHILHN

B Megrarmean, 5w,

MATHWTHBIA NOTOK

Ha pucynxe 116, o naobpanén npoBo/IowHbIEH
HOHTYP,; NOMemEHARN B oJHOPpOAHO: MATMHTHOES
OoOne. np.H'.IIH.'TD TFOBOPHTERE, 9TO I-I'.D'E"I‘}‘P B MATrHAT"
HOM TOT8 DRCHHIMBAGTEA OOpOIeAeHELIM Maz-
HEMH M nomoros D, 1T ROMoXoM 8eK 0.
pa maznumnol undgreyu.

OmEITR TOHASRIBAIOT, YTO MAPHMTHEIR [OTOK
CEBOZER KORTVE NPONODIHOHATSH MOIVING BEETO-
Pa MHIVEIWA OIHOPOIHOND MAFHWTHOMD [I0UIE M
[LIOIIA AN, OrPARTYeHHOH 2THM KouTypos. Kpose
TOM, MATHHRTHHIA [MOTOK JABMCHT OT TOrO, HAK
PRCTOTOHERA TUIDCKOCTE KOHTYDA 00 OTHOIDBHITK
K THHMAM MATHHTHON WHIVEIIHN.

i61




Pag, 117, Marmrrasai

[OTON PREIN CYAM,
EETH THHHA MATHNT-

HOH HEIVELRH JeHtET
B IIOCEOCTEH KOHTY Pa

162

HonycTiM, ST0 HEAVEIHA MATHHTHOMO IO,
MPOHHSHMBADINEro OrPpAHHYEHAYID KORTYPOM D10
ek, cTang foasime, Dm0 MOIA0 OPOHIONHTH, HA-
OPHMEpP, B PE3VABTATE VBEANHUEHHS CHIL TOKA,
COIIAMIIEDD 3T0 MATHHTHOS H0Ae, HAH MPH ITahe-
HMEMeHHH KOHTYPE B Apyroe, Goyiee cnasioe noje.

MockoabKY MATHETHEE OOTOK OPONOPIHOHA-
JeH HEJIVEIHA MAHATHOTO ODOJA, TO OPH € yBe-
AuMeHdd B o pas (o7 sHAveHHA B, no aHawenuns
B,=nB,;, xax noxazaHo ®HA p#e. 116, a, d) Bo
CTORKD e Pa3 BOIPACTET H NOTOK P, DPOHHILI-
BAKMINN OA0HANE S QAHTON KOHTYVDA.

[Tpm Tom e caMOM MAFHATHOM IO0E ¢ AHIVEIH:
et B, marsuTHnil DOTOK, TPOHHSHBARIINE DO
myw noomnans S° (pue. 116, &), Gvier Bo cToan-
ko s pas GOALIIe TMOTOKA YEPE3 MAMNAAER S
{ew. pre. 116, a), 2o cxoasKe paa &' Goakine, sem S,

Eenn naockocTs KOHTYPA NePONeRIHEYTADHA
AWENAM MATHHTHRON wRaveonen (owm, puc, 116, a),
TO MpH AARAE0H mEayeogen B, norox P, opoEmH-
ILIBAIOIIHIT OrPAHHYEHHYI OTHM KOHTYDOM ILIO-
mIaasL S, MAKCHMATEH.

[Ipn BpamerEsan KoHTYpa BORPYT ocl 00" npo-
KOIAMEI CHBO3E Hero MATHHTHLIR OOTOR YMOHL-
maeTed (Mo 3aK0HY KOCHHYCA) H CTAHOBMTCA paR-
HEIM HYJIK, KOII8 MIocKoeTE ROHTVPA pacooiaras
ETCH MAPLLICTLRO JTHARAM MATHHTHON MHEIYHKITHE
(puec. 116, #). B arom coywae AMHHE MATHHTHOH
HHIYEIHE KAk 06 cCHOALSAT M0 NNOCKOCTH paM-
KH, HE OPOHHILIBAA &8,

Takum ofpazoM, MArHHTHLIR IOTOK, NPORRIGI-
BANUHH EAONATs KOETYPa, MEHASTCA NPH HaMe-
HEHHH MOIVIA BEKTOPE MArHNTHOR Muaysumun B,
NAGNIATH KOHTYPa S5 1 NpH BPALIEHHHE KOHTYPa,
T. &. IpH HAMeHeHHH ero OpHeHETALHN 10 OTHOIIe-
HHI K THEHAM HHIYEILHE MATHHTHOTO NOJH.

E¢an #e KOHTYD BPALUIASTCA TAK, YTO ODH -
foM ero DOJOMEENE THHAN MArHETHOR WHIVE:
IHH JeRAT B MA0CKDCTH KOHTYDA, HE Nepeceras
OTPAHHYEHHYIO HM naowmans (pue. 117), To noTor
HE MPHASTCHA: B M0000H MOMEHT BpEMEHN OH DABEE

HYTH.



| i, 07 sero aERHCAT MATEWTHEL TOTOR, TPOHESHREBADIIAN mromags nao-

g Bonpo CEOMD XKOHTYPRE, DOMEMEHHON B (IHODOLHOE MAFENTHoS oone? 2. Kok
MEHASTCA MAMHUTHRIA OOTOE OpH VEBEAHRYEHAM E 0 Das MACHATHOR nH-
ANHOHN, S0ak HE DIOMngh., HE OpHenTalldan KORTypa Hoe mEparTon ’
b | 'If'lpu WRIEON GPMUSTRAIEYE HOETYRA 10 OTHOIMSHHN B TITHNEM MAFRHT-
HOl METVKOHEA MACRATHEES NOTOK,. TROHAIMBANITHE MAINEAIR 3TOTO
KOHTY PR, MadciMaTen; pasen gyaod 4. MesseTes J0 MACHRTEL IT0TOH
HPH TRKOM IPAMCEHAN KOETVRE, KEOCZ0 THHAH MATHHTHEOR BEHIVEONR TO
MPORRALIRANT 600, TO CROARAAT 0 600 DaoeKocT T

HFIU-BGJ].EI"‘-IE[EH HEATVIIIEA H5 OO CTANBHALIM CEMIETHH-

I E4OM BETHYEHA I LB HCTOYHHAREA DDOCTORARGIND TOEA
i " NUCABA0BATEIBND © [HOCTATOM H B xmoksom K
(piac, 118), Saoktpavecknl Tox, OopoTexamiiHi mo

K; DETHAN BATYIORE K, c00Aa8T B IpocTpagEcTEe BOKPYE
med marmmTmos oooe. B oooe marymmse I:':.I MAXOANTEA

i

i
Kyl | L
1
. }
T

& Fakxun ofpazoN MOMHO MOHATE MATHHTHHN IOTOH,
K R npopnamencmil warymey K7 Paccumorpure sce

Pwc, 118 BOAMOMKH B DAPFIONTLE .

Taran sme xatyeea K.

[EE]  sBnenvMe anEKTPOMArHMTHOR HHAYKUMM

Br vi®e gEaAeTE, UTD BOKPYT STeKTDHYECHOID
TOKA BCETIA CYIIECTEVET MATHATHOS MOJ1e, JAeKT-
pH‘{EﬂHHﬁ TOK HM MAICHHTHOE [OIO0J2 HeOTOETHMMLI
ApPYT OT APYTA.

Ho ecam anexTprueckmit To, HAK ropopsaT,
'EME.E.H.EI'T* METHATHOE OOO8,; T He CYIIIECTEYET JITH
obparHoro aereAana? Heabada 0 ¢ MOMOIIBLID MAD-
HHTHOIO DOAH «CO3IAThs MICKTDHYCCK I ToK T

Taxvio sagagy 3 HadaTe AlA B, OETATACE Pe-
MATh: MHOrHEe yueane. [Iocrasnn eé nepen coloil
n aHrAHACKAH ydEHME Maldka Papaded. «Ilpe-
BPATHTE MAPHBTHIM B 3ACKTRHYSCT-
BO® — TAK SANMCAN B CBOUM QHEDHHEE

{1T91—186T) gry angauy apagedt 8 1822 r. Iout
Asrramiicmd duank. OTrpaL 10 met ynoproit paboTe norpefoBa-
NIEIE ATEK TN ATH T HCH J0CE VHEHOMY OO e PEITEHHSH.,

WELAF OIS, FHCTRATOM Yrobk TOHATE, K&K DApajeln Via-

TR TN REATHE B PRI HAEHH
JAOCE «MPEEDATHTE MAMHSTHAM B 3JI8KT-
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Pug, 119, Boanaraoos-
MR ALY HITIOIE GG
TOEA TH ARHEAE R
MATHITE ¥ K0Ty
OTHOCHTESRAD LPYT

HPFTH

Puc. 120. BoaHuKHOBe-
MME FHAY E N GENOrD
TOHCA IEPH JAMBIKAHEHR
H pEdMEHAHHH
FEK TR CEOH [MATTH
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PHYECTEBO, BEINONHEM HeKOTODEE onuITE Papa-
Aed, HCTIOThEY S CORPEMEHHRIE NPHOODEI.

Ha pucyare 119, a noxasaHo, 9TO eCAOH B Ka-
TYIIKY, SAMKHYTYH HA TANLBAHOMETD, BIBHTART-
5 MATHAT, TO CTPEIKA TATRRAHOMETDA NP ATOM
OTHIOEASTCH, VEASLIBAS HA NOARTEHHS UHAYKLL-
oHNO0Z0 (HAREAEHHOTO) MOKI B NETH HATYIIHH.
HuayveumorHell T B IPOROIHAKE TPeICTARTRET
cof0il TARDS e YIOpAJOTSHHDE TRHHEHNES SI8HT-
pPOHOB, KAK W TOK, DONYIYEHHLI 0T ragcBaERYe:
CHOrO JIeMENTA WAM AKKyYyMyaatopa. Haspanme
tﬂﬂﬂ?l{ﬂﬁl}}ﬂ{ﬂﬁ * YVHAIRIBAET TOALBKO A IPHEI-
Ny ero BOSHUKHOBEHHA,

[Ipy H3IBAEYEHNM MATHMTA HE KATYVIIKH CHOBA
HafmojaeTed OTKIOHEHRE CTPEIKH raAbBaHOMET-
e, HO B TPOTHEOMONOMHYIO CTOPORY, 4T0 YKAGKI-
BAST HA BOJHAKHOBEHNE B KATYIOKE TOKA NPOTH-
BOMONOHHOTO HANPABRICHIAL,

Kak ToOARED IBMHEeHHE MATHHTA OTHOCHTENLHO
KATVIIKH NPeKpaMasTcs, TPEeKPAIIAETCH H TOK,
CremoBaTeNbHO, TOK B IANH KATYIIKH CYIecTRY-
T TOJILKO BO BpeMA JBIUHEHHA MATHHTAE OTHOCH-
TETRHO KATVIIEH.

Onsrr MoHO BoMeEnTs, Ha HEDOOBR-RHBIN
MATHAT OVAEM HATEBATh KATVIIKY M CHEAMATE ef
(prc. 119, 6). H onates MmoxbEe o0HADYENTE, YTO
RO BEDEMHA JEMMEHWA KATYIOKH OTHOCHTENBHO
MATHHTA B IENTH CHORA MOARITHETCR TOK.

Ha pueyaxe 120 maobpamedHa KaTyVIORa A,
BRTIOUSHEAS B I8Nk HOTOUHWEA TOKA. TA KATYII-
KA BOTARTEHA B APYrYI0 RATYIIRY O, nogRI0ueH-
ayio ¥ radseapoMerpy. Ilpn saMeicaHEW W pas-




Puc, 121, [Tpa spamge-
SEELH EOAUTYRR I MATHET-
HOM To0e (MarneTn
OTHOCATEIRHD
HORTYPE ) HAMEneH e

S OATIATIIOTND [OTHEER
NpPHBOIAT K BRIHITE-

BECHMIL A HS B Y IR
HOro Toka

MBIKAHHH [eTH KATVIOKEHY A B katymke O Boagn-
KAST HHAVELMONHLI ToK.

MosHo BRIZRATE TOABTOHWE MHIVEITHOHHOT
TORA B EATYIORS O ¥ OVTeM H3MeHeHIA CHAR TOKS
B HaTYIIEE A HIIH OBIFEEHHKEM ITHX KﬂT?m’ER
OTHOCHTEARNO JIPYT APYVra.

Mpopenaem emeé ogug onelT. [loMecTHy B Mar-
HHTHOE® TIONE MACOHWH HOETYP HE NpOBOAMNIA,
KOHILH ROTOPOrG COSAMHMM © FAALDANOMETDOM
(pre. 121, a). Ipy nosopore KOHTYPRE FATEBAHO-
METP OTMEUAET NORBIEHHE B HEM HEIVEIHOHHOTD
ToKa. Tox Gyuer DOABAATECH H B TOM CJAYYaE, e0-
JIA PAJOM ¢ KOHTYPOM HJAH BHYTDH Hero BpallaTh
MarHnT (pac. 121, @),

Bo Boex pACCMOTDEHHEIX ONLITAX HHIVHIIHOH-
HEIff TOX BOZHMHAN NPH HAMEHEHHH MATHHTHOTO
NOTOKA, NPOHHIMEBANINETD OXBAYEHHAVE) IDOBOT-
HHEOM NIOIATL,

B coyuasx, A3o0pa:REeEHEY Hi pHCYEKAX 1191
120, MArHNTHLIN NOTOK MEHANCH 38 YT HAMeHR-
HHA HHAVEINN MACHUTHONO notd, JdeficTBATe b
HO, TPH IBMHEEHHE MATHATA H HATVIIEH OTHOCH-
TeALHG ARYT Apyra (oM. pue. 119) karvinka nona-
aana B ofmacTH MoaA o GOIRmMeEeR WIH MeHbIIei
MATHHTHOH HHAVEOFeH (TAK KaK DOJe MATHHMTA
HeogHopoanoe), [Tpn DAMLIKARNR 1 DASMBLIKARIN
meny garyimrsn A (es. pee. 120) uuagveEass cozgas
BAEMOTO 3T0H RATYIIKOH MArHRTHOTO NIONA MeHA-
NRCH Sa cHiT HOMeHOHNA CHAALI TOKA B Hodl,

IIpn spamery NPOROAOTHOTD KOHTYDA B MAD-
HATHOM monac (cm. puc. 121, a) pam Marmara or-
HOCHTEALHO HOHTYPR (cm. puc. 121, §) sersnr-
HEIH TOTOK MEHANCHA 38 CYET HAMEHEHNA OpHeHTA"
OHHA 3TOTO KOHTYDE 10 OTHOIEHHM K JHIASM
MAHRTHOR HHIVEILHH,

Taxun pOpazon,

MpH BOAKOM WIMEHAHAH MATENTHOTO TMOTORS, MPOENIAMBAKNLATS THIONETE,
OTPAHHYEHNYH SJMMEHYTHIM NTPOROTHAEOM, B 3T0M NROEVTHNRES BOTHHEAST

ANeKTPHYECENR TOK,
MATHNTHOD TOETHCHE,

CYIHECTRYRMILNEH B TéUeHEE BECerD MPOIIEcch RAMEREHHWA
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B aroM o JAKINOYMAETCH ABIEHHE IAEKMIDO-
MAZHUMNLOE ENOYKYLUL.

OTEDEITHE AMeKTPOMATHHTHON HEAVKIIHE [IDH-
HALTEMHT K UHCAY CAMBIX JAMEUATEILHLIX HAYY-
HEIX gocTasennii nepeoii notopres XIX 8. Omo
ERIZHANO NOABNEHHe B SYDPHOe DAIRHTHE WIEKTDO-
TEXHHEH { DATHOTEXHHKH.

Ha ocHOBAHHE SAEIEHHA SABKTDOMATHHTHOR
HHAVEKIHHE ORLIH cOZAAHL] MOI[HRE TeHEPATODLI
anexTpHuecKoll agepred, B pAaapafoTRe KOTOPHX
OPHHUMANH YVUYACTHE VHEHBIE ¥ TEXHHEH DASHBIX
crpai. Cpeanm HUX 6RO W HATIN COOTEMECTREH-
o dxunnd Xpucmuanoaus Jeny, Bopuc
Ceméinnaun Awxobu, Muxaua Hocudosus
Honueo-Jofipoaoasexkuldl B ADYrAe, BHGCIIHEe
Bonknod BKIAS B DAIRHTHE JISKTPOTEXHHEH,

ﬂ GIOTNEE i, O ganoli Deanin GTABMAKCh OOLIThL, HIOOpPLAAHHES HA PHCYHKAX
119—121% Keax ouxx aposogmaics! 2. [Ipy HaxoM YoI0BHH B OOWTAX
(oo pore. 118, 120) m weryiine, samikHy ol Hi TRIRBAHOMETD, RISEHEAA
paavemeonwd rox? 4 B odu apenoussteA ARTEHEE AEHTPOMACHNT:
eodt v 4, B win nassaocth OTRPRITHE ARTEHER 3NeKTROMarHRT -

podt nwavicas ’

YIIPAHENHE 36

1. Kox colfaTs KpaTROppeMeMsiil dHIVEOHOREED ToE B Rarymee K,
paotipaRERnGR Ba pHeyRke 1187

_Qg_ 2.

0-o-2 () 060

Mpopogodmoe KOTLLO MOMEITEERD B 00
HOPOANGE MACHATER: Done (pac. 122),
Crpenoyiey, HeO0pastEHEe pARIOM ©
ROTLIOM, TOKSSLNAKT, 970 B GAVIRAX
4 ¥ 0 BEOTROO ARMSeTOR MREMOAHRefHG

A — DI_ BALTE JAHER HEIVEIINE MariEriore K-
a) &) a) ) al AR, 4 B COVIRAX 8, 7§ B § — DPRIEAETCT B0
pyr ocn CEF. B maxpx @2 oTEX cRyUsEE
Fae. 1232 B HOIBIE MOMAT BOSNKKEHYTH MHIFHIN-
oHERHE ToKT
& 40 HANPABNEHWME WHAYKUHOHHOIO TOKA.

MPABW/IO NEHLIA

B npensigyimes maparpade On116 paccMoTpe L]
ONBITE 0 NOAVURHHI HEAVEIHOHHOMG TOKA H
VCTAHOBNEHA TPHYHEA 10 BOSHHEHOBEHHA.
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Pric. 123, Tlpa npafinn-
AMEHNE K COA0MIEoEy
BOTLIY mcfara
CIOUTIGCE, MECI AT
BT B 143
OTTANHNEASTLHA

OT HErn

Puc. 124. Boannxnonexae
HHEIVEODHOHASND TOXA

B COAGDRESN HALLILE

apsE mpidanseHAN

K HOALIY sSArauTa

Kax me nanpasned mEavennoaEwE Tok? Ilaa
OTBETA HA 3TOT RBOMPOC BOCOONBIVEMCH mpHbO-
pom, mMaobpaokéEnkM HA pucyEke 123, O opem-
CTARIHET cOoDOH VIKVID AMOMHEHIEEVIO TLTACTHEH-
EY ¢ AMOMMHEHEBRIME KOOdbaMl ka kormax. Oguo
EOJABIO CIAOMNOS, ApYroe uMmeer pazpes. Ilaac-
THHKA ¢ KONBUAME MOMENIEHA HA CTORKY #H Mo-
#eT epobogHo BPAMATLCH BOKDPYD BepPpTHKANLHOM
OCH.

BoanméM monocoBoil MATHHT W BRHeCEM ero
EOJIBIIO ¢ PASPEIONM — KOJBIO ODCTAHETCA HA Mec-
r¢. Ecnn ske pHOCHTE MATHHT B cILIOMIHOD KOML-
0o, To 0He Gy AeT OTTANKHBATLCH, YXOLMTE OT MAT-
HHTA, DOBOPATHBAS MDH HTOM Delo maacTunry. Pe-
gyapTaT GyaeT TOWHO TAKMM Hie, O0ON MAFHMT
GyaeT NOREPHYT K KOILIAM He CepepULIM MO0~
coM (KAK DOKAJAHD A PHCVHES), & omLIM,. Ob-
ROEHM HabmogaeMble ABICHIN,

Mpn opROGTHMEHEN K HOJBIY JTHGOM0 nomm-
ca MATHHTA, NOIe HKOTOPOro ABIAETCH Heox:-
HOPOAHBIM, NPOXOOAIIHA CHBOSE KOJNBIWO MAr-
EMTHHI DoToR yBelwauBaetca (puc, 124). Ipa
2TOM B CILIOIIHOM EOJAbUE BOSHHKAET HHIYEILM-
OHHEIl TOH, & B KOJBIE C PASPE3OM TOHA HEe
Gvaer.

Tox B COAIIHOM KONBUE COGAET B NPOCTPAH-
CTEE MAFHHNTHOR NoOfe, GAAromapAs weMy Koabyo
npuodpemaem caoliemans maznuma. Baanmogeit-
CTEYR © NpROIMMAKIIHMCE DOAOCOBEIM MAT-
HMTOM, KOABIO OTTATKHMBAETCA OT Hero. Ha atoro
CABAVET, UTO KOABID H MATHHAT O00pAIISHEI IPYT
E APVIY OOHOMMEHHBIMH OONHKCAMH, & BEKTODE
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Pawc. 138, Onpeasaemaies
TNETAREA I ARLTY R MO
TOKA B EOOLIE

Puc. 126. [Tpa ymivreirers
MATHNTA OT A
EOUThE C800, MEMTHCHEIRC,,
CASTVHT 30 MATHIITOM

& H-- -
-

B, B ===

Pwo. 127. Hanpanmsemae
WHAFKIMAI RO TOKI

0 LTI MERILETEN T
M HEHIEH HATTDEnasnien
ONMAEHEN MACEETE
OTHACHTRTRED KONLI

MATHHTHON HHIVEIIMHE {.ﬁh H Eh} HX moJed

HANPpARTOHE B IPOTHROMOAOGHHEBIE CTODOHK]
(pue. 125). 3nas HANpABJIEHWE BEKTOPA HH-
AVEIIMHE MAHHTHOM MOJH KOMBIIA, MOMHO
MO OpABKIY Npasoil pyee (oM. pue. 97) on-
PEIEIHTE HANDABIEHHE HWHIYKIHOHHOIO
TOKA B Hoabne. OTogeurasck or nprbam-
MANIEroCA K HEMY MATHWTA, KOJBIO Ipo-
THEOJEHCTEYET VBATHUeHNM OPOXOTHITErD
CHEOG L HEMND BHEIOHeDD MAFHHTHONM DOTOKA.

Teneps NocMOTPHM, 970 TPOHAOHRET MpH
YMEHbUIEHNH BHEOIHATD MAMHHTHOTO DOTO-
Kd CHBO3ER HOARIO, JLOa aToro, vAeDHUBAH
HOABIO PYKOH, BHECEM B Her0 MATHMT, 34a-
TeM, OTHVETHA KOJLIO, HAYHEM VIAAATH
MargynT. B aroM cayviae EoAkIo OviaeT cae-
JOBATE 38 MATHHTOM, NDETATHBATECA K He-
my (pue. 126). 3HaYET, KONBIO B MAIHHT
ofipamestl Ipyr ¥ IDYTY PAdHOHMEHRHEIMHA
NOTIOCAMH, A BEKTODLK MATHHTHOW WHIYE-
MM HX 0oJel HATPARIEHEI B OOHY CTOPO-
ey (pure. 127). IIpr ofunaxososm HATpaBIa-

uun B, n B, maraursoe nose Toxa Gyger

NPOMUEOTElc Menaa ms Yae Kb e LK BHOII-
Hero MAHHTHOMO DOTOEKA, TPOXOLANIErO
CHBOIE HOABIO.

M BpaHM, 4TO 408 ONpegeIeHHA HA-
NpaBIeHHEA HHAVKIHOHHOTD TOKA OpesNe
peero HeobXo MMO VIHATL, KAK HANDARNEH
BEETOD MACHUTHOR WHAVELHE COITAHHOTO
STHM TOKOM MAPHMTHOrO noad (B UeHTDE
roasial), Ha ocHOBAHEE De3VIETATOR DACH
CMOTPEHHEIX OORITOR (B OJHOM H3I HHX
EHEINHEE MATHHTHRE DOTOK VBETHUHNBAT-
¢, & B APYTOM — YMeHBIDANCH) Akimo cthop-
MYIHPOBAHOG OPARMIO, KOTOPOE B COBDE-
sMedHOH (hopMy IHPOBKE IBVHHT TAK!

DOEIMICANKETEHE I ANMCHYTOM RONTYRe HITYICHMOHELIE TOKE CHRONM MATHHT-
HEIM M0IeM Op0THECISNCTEYET HIMEHSHNH FHENTHATS MAFRHTUGND MOTH,

EOTOR0E BRIZEAAD 3 TOT TOK.
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HNansoe npasuao Gs100 yeTaHosIeHo B 1834 r,
pocciiickunM yaeHRM Imuauen Xpuemuano-
euvem Jenyem, B CBAIH ¢ UeM HAIMBASTCH
npasuaom Jernya.

1. Mas wero OpoRyiEIca oET, Neobpamonmail nn pieysiay 123 e 1267
2 MouseMy EOABID ¢ DAFPE30M He DOATHDYET W8 WG iaem i Marmara?
A OfuAcHHTE ARTEHWA, TPONCXONALINS [OPH DOROTEHRn MarnaTa
B orfommnoMy  kossny (es. pae, 1250 opr vasnesan sorneTte (G,
pue, 127). & Kok oppefsfHTs HAODIAZPHHE HHIFHIHOHEDIO TOED @0
HodAbeT 5. ClrpRyanpyiTe npansao Jlenas.

YNPAMHEHHE 37

1.

Ky nut gvstaeTe, modesy npeiop, Rzofpaxiaap i ma proynge 123, mora-
Tomaen B aroMinea? Haw npoxognn Gur onwr, echin G npobop Ghu
FREASHH RN METHEIMT

B naAECM HEM¥E DEpEYHE TOCAHEECHKITE DNCPANHA, RUTOpRE ME] BEIO0IHA
0¥ ENA oNpeIensHnd BRNJMETEHNA ANIVEIINGHTOTD T, REppldesa na-
caeliba melLHarfih LY Rpagedenita. JAODRMITS B TeTpasH Gymmss, ol
FHAMAKIINE FTH GIERAIHN, PECTHOGHEE UK o np.u:unhuaﬁ MGG A0RR
TEALROGTH.

m) Cpefgenuan Hanpanaeine HEIYEIHOEHON To0EA B KOALE [Nons3yacs
IPABIAOM TPanof pyie).

f) Jnpegennan HANPARTEHES BOKTORD WEYICIITN ﬁu MATHNTHON 0851
TOHA B BOOBRE N4 OTHOISHHM K HANPAOSHING B Topda MAFHHTHON -
OYKLHH E, NOAA MArHITH, HCEOAR HA TOMD, 9T0 KOO0 OTTAARHBAETIH
OT MATHHTA [P ard mpadanbssenan (sHaanr, oan obpaiyesel ARy B gEyTy
onmouMEénnsMe nonocams, w B Th B u npwrrrimaeren opn yaase:
ERY [3HETHT, XOJBIC B MATHHT OOpaImeHL IPYT K ARYEY PRErEsEE i
wi noxoeann. u B, TT B ). )

p} Dopesenion HANpARTERRE BEETOPa MarEuTHON MEIVEORR B, nons
MATHECTR (D0 Paciomome i ero QDO0KS0R ).

ABNEHHE CAMOMHAYKLWH

PaceMoTpHM HacTHBIR coayuwall aleKTDOMATHHT
MO MEIVRIINH: BOZHHEHOBEHHE HHIVEIIHOHHOTO
TOKA B KATYVINKE IPH HEMEHEHHH CHIL TOKA B HE.

Jlns arore npoBegén OlkIT, H30OpAKENHEIN HA
pucyare 128, a p oexeme 128, 0. [TpH BRIMTOTHEHHA
nepeoif YACTH ONRITA HeOHOBAA mamna JI, BHaMm He

noHaZo0RTCa, MOITOMY BHIHEM 88 M3 [ATPOHA, O¢-
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Pusc. 128, Boaneiatitomss-
HEEE I VH IO HOTD
ToKa B HATYIORE OpH
HIMEHEHEH CHIK TOKS
& meil npn sasstna R
LImTIe

1T

= 0 15 .I'_
i
0

-
12—158B
a)

TABHE TOJBKO ABe NADANTETILHEIE BeTBH: ¢ peo-
eraToM P n karymeon K. (ObpatuTe BEUMAHNEE HA
VeIoBHOe 0OOSHAYEHHE KATVIOKH C COpArUHHNKOM
ua cxeme 128, 0 u aanoMeEnTe £ro.)

Samraém nens kmouoM Hoa. Jlamna JI;, aaro-
purtes cpasy, a JI, — ¢ onoaganuwes npuSaman-
rensHO B 1 ¢. [lpuunHa sanasgslBaEHA 3AKIKYA
et B cnegyiomes, [IpK saMbIKANME LENH CHIL
Toxos [, [y unl,(cw. pue. 128, 6) HaunEAKT pacTH.
Brarogapa sTOMY YBeJHYHBAITCA MHAYRIHA B,
H B, MarsaTHEX nogell (co3gaBaeMbIX STHMH #e
Toramu [y n [;) u marautese nororn @) u oy,

NPOHHAHBANIIHE COOTEETCTEEHHO BHTHE pPeocTa
T8 B KaTYIHH. [loayvyaeTca, 4TO DpOoXonainmne
CRBOSh PEOCTAT H KATYVIORY NepeMeHHBIe NOTOKH
< u Py COBRANTCA HE BHEIIHHME DPHYHHEAME
({kar Omn0 B ONBITAX, PACCMOTPeHHEIX B §39),
a Drarogaps HIMEHEHHI TOKOB B CAMHX 3THX
veTpoficTreax.



JI mamEnrIenE
B

> P
12—=16B
PHe. 129, [Tewouner-
PRILNA HEEEHEN

CAMORMEAYVEIAN INH
PEIME RSN WEIH

CoraacHo ABTEHKIO SAEKTPOMATHATHON HHIVE-
OHH, B PECCTATE H B KATYIIHE BOIHMEAKT HHIVE-
MHONHLE TOEH. OHH IPenaTCTEYIOT YBEIHYEHHI
ernkt Toka I, u I, (avo cregyer ua npasnaa Jenmna

B opapmaa mpasoi pyei). Ho s garyiore K ag-
AVEIHOHEKNE Tox Dyger szaTurTeasHo Oboakias,
9eM B PeOCTaTE P‘, TAKE HAK HATYINKS IMEST MOpad-
a0 Goabmes YHCAC BHTKOE B CEpASYHHE, T. €. 0b-
nagaet Goabiiell UHFYKMUSHOCTIB, YeM  peo-
CTAT.

Hudyrmusnwocms (RosdhEmuedT caMomni-
AVEIMHA) — 3To PHIHNYECKad BEAHMYHHA, BEEIEH"
HASA INA OUEHHBARKSA COOCO0HOCTH KATVIIKA IIpo-
THROAEHCTROBATE HIMEHEHHI) CHJILI TOKA b Hed.
HeaysruerooTs L KATYVINKH 3ABMCHT OT &8 (op-
MEl, pa3MepoB, YHCTA BUTKOB B HATHYKA WIN OT-
CYTCTEHS CcepApYHHKE (HANDHEMED, MeIedHoro).
Enmunna neayerasaocTd B CH — zenpu (T'a).

Hem Gonpnie cHAA WHAVEIIHOHHOTO TOKA, TEM
fOABIIEE DPOTHBOARHCTENE OH OHAILIBAET HiMe-
HEHHID CHIRI TOKA, CO3gaaROr0 HoTouankom, [o-
ATOMY TOK B BETBEH ¢ KATVIOKOH BOSPACTAET Meq-
AeHHEes, YeM B BOTEH ¢ peocTaToM, H namna JI, sa-

ropaeTcH ¢ onoanerren (pac. 128, 4).

Teneps noeMorTpHM, 4To OyIeT NPOHCXOAHTE
OpM pasMuKanuy oend. Jaa a1oro HeOHOoBYH
namny JI, nosmecTEM B ODaTpoH, & gamny JIo,

BEEHHTHNM, PAIOMKHYB TEM CAMEM YVHACTOE UEIH
¢ peocTaToM (puc. 129).

IIpy sAMBMKANEA NENH JATODHTCA TONBKO JIAM-
na Jl,. HeoHopas JaMna He BENKDYARTCA OOTOMY,

HTO HAMNPAEOHHES, HeoDXOMUMOS T8 &6 IAMMra-
HHA, SHAYHTETRHO GOMLINe HANDAMEHWS, TOT4-
BREEMOTO 0T HCTOUHHER TORA.

Toenept pasonMiHiM Lenb — JAMIA HAKLTHDE-
HIH FECHET, 370 HEOHOBAA JEBET APHEYH: HPATHO-
BPEMEHHYK BCHBINKY, 3HAUAT, YMEeRBIIeHHE TO-
KA OpH PESMBRAHHE OelH Cco3fasT HacToILEG
MOIOEEH HHEIYHEIROHHEEHR TOE, OpoTHBROASHCT-
BYIOINE YMEHLIOCHMID TOKAD B KATYIIKE, 970 M-
OIpAKEHHE HA HEH OKASLHBAETCH JOCTATOYMHbLIM
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o

OIA 3AMHTEHNA JEMIOH (H SHATHTCIEHO NDERL-
HARMIHM HATPDAREHAE HeTOoOTHHE Al ).

B npogesaHHOM ONBITE MB HaOTOIATH ARIe-
HHE CAMOHHEIVEIHH.

HI—H’EEHE -EEH.E!H!.[I.‘!.I'EI].'I'I'I-E ZAHNITHIASTCN B RO3-
HHEHOEEHIH HWHIVEIIMOHHOTO TORS B EATVIIKS
MpH HIMEHeHUH CHORD ToRA B wedi. Ilpun srom
BEOZHHEAIONIHE WHAVEIHOMHLI TOK HAILIBAATCS
TGN OO MO L.

Konewno, TOH caMOMHAVEINE BOJNHKAGT Ho
TOARKO B RATYIOKAX, HO H B MOOLIX APYTIAX npo-
BOGQHHKAX, TN CHAA ToKA Hamenaercn. Ha, xax
VHE OTMEVANOCE, B KATYIIK&X C OTHOCHTEALHOD
HE‘E’MI:I-I.I'.IHM YHCIAOM DBHTKOB, HNE HMEeFITIIIX E‘E-‘P'
geunmia, u red GOomce B OPAMBX TPOBOIHHKAX
(T. €. BIICMERTAX WEOH, 0DIaZARUIINX MAJIoH HH-
AVKTHBHOCTRIO ) TOK CAMORHAVELAH 00RYHO Hepe-
JAHE ¥ HE ORA3LIBEAET CYIIECTEEHHOMD BIHANMA Hi
OpIecchl B SleKTPHEYecKol nenu.

MMoapaenne MOWHONY HHIVEOROHHODD TOKA
OpH PAIMBKAHAHE IIETH CEHAPTEIRCTEYET O TOM,
YTO MAMHMTHOE M08 TOEA B EATYIOKE o0dalaeT
aHepruedl. HMeRED 34 CUET YMEHBIIEHHEA SHepTHH
MATHHTHOTO OOIA COBSDOIARTCA paAloTh M0 coaga-
HHEKN HHIVEOHOHHOTO TOKE. A HAKOMHIACL 3TA
SHEPIHA PAHLINE, IPH JAMEIKAHHM LENN, KOraa 3a
CHET DHEPrHH HCTOMHMEA TOKA COBEpPINAJACH pPa-
B0TA N0 TPeOIoNeHH0 TOKA CAMONHIVEINH, OIpe-
DATCTEVIOINErD YEEIRUSHHE TOKA B LANH, N erd
MATHHTHODD IO,

JHeprad MArHHTHOTO TOMA TOKA OODpegelAeTed
o thopMyae

Li#
B =
rag L — MHAVETHBHOCTH MPOBOTHMEA, | — CILIa

TIMHA B 3TOM TDORTHIKE.

L. Kapne ARISHTS HIVIAGGEE HA OOBTS, APSOCTABAGHINOM HA DEHOVERELE
128 m 1207 2. Pacerasmee o ¥one wasnodt gyacrn ansrra., O hacHiere wa-
fmmoaaembee ARTeHHA. 3 B wiEw aaxasyaste s TRICENE CAMOTHAVELHAT
4. MoseT OH BOZHMEHEYTE TOK CAMOMBAVEIHN B ODAMOM OTpOEOIHHNKE
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¢ TooMT Ecmm mer, vo 0DLACHATE O0Y9EMY 6CAH A, TO HpH KiKOM
voroRn®. 5. Ba CUET YMEALNIENHA EAROH IHEDTHHE COBEDUILINT D PafoTa
10 COAJAHNEY MHAVKLHOHIOID TORD TN PAjsstbiXasii nonm?

P

Lga?

Prc. 130

B aaeprpryeckod menn (pec. 130) BaEpEMGEHRE, HOTVIEE-
M08 OT ACTOYHEKS TORA, MEHLITE HEMNPEHEEHHA JaMaranien
HEDHOBO M.

Kok Gyaer cein sectil HEOHMRLA TAMOL OPH DLMLEAIEE 3
PROMIIIATENE Kamsn

Uro Gyast HPOHCKOIATE © HAMIKMN SIEMENTOM HETH
{BCEInEs eTa K TORA B KIMHY) TPE EIMEHYTOM KINUE]
[TPH 38 MK A KAN0SE; TPH PAINBIKAHHN Kuwoaaf

NONY4YEHHE H N YA ;
[¥f]  nonvuenme u nepeanua nes

NEPEMEHHOID
ECKOTO TPAHCDOPMATOP

PaccMoTpiM 2INE pas DOIYYEHHE HHIYKILH-
GHHOIM TOKA B HATYIIHE C MOMONILIO DepeMers-
HHA OTHOCHTEALMO HEE NDeCcTOAHHODD MACHATA
(e, pue. 119, a). Ho reneps Gyaem nepHogmie-
CKH IBHI'&TE MABErHHT HB-EPI M BMHG B TeEYeHHEe HE-
CKOJIBKHEX CceryHN. Mu yEmamm, 9T0 0OpH STOM
E'I'D-E!.I]R.E. I'E_thB.ﬂHﬂHETPH OTEIAHARTCH OT Il‘fu'.l.&ﬂl:l"
ro geiesds To B O0HY, TO B APYTYI cTopony, 9To
TOBOPHT O TOM, 970 MOAY/b CHIB HHIYKIHUOHHOTO
TOKEH B HATYILKES B HANPAHIEHNE 3TOTO TOKA TepH-
OIHYECKH MEHAHTTA.

DaenTpuuecKHi TOK, TePHOTHYECKN MelmOITHECA 00 BPesteiies o Moy ik
M AP DRG0, BATERETER NEPeMEnERIM TOROM.

B ocperHTessRol coTH HEIMHY JOMOE H BO MHO-
FHX OTpaACJAAX NPOMLINLIEHHOCTH HCNOAh3YeTeH
HMEHHD NepEMEHH B TOK,

B macToAllee RPEMA A8 TMOAVHEHNA e[ HeH-
HOPD TOKA HEIOIBIVIDT B DCHOBHOM JA€KTLIIOME-
XARULECKUEe UNOYKLUONNBIE ZENEPATROPLL,
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Pue. 131, Cxena

TEHEPATOPE
T PeMEHHOTG TONE

i74

T. &, YCTPOHCTBA, B KOTOPLIX MEXAHNYECKAA aHeD"
rua npeodpasyerca 8 anexrpudeckyio, Hugvin-
OHHEIMH OHH HA3KBAKITCA TOTOMY, 9T0 HX geficer-
BHE OCHOBAHO HA SRISHHH ATeKTDOMATHMTHOSN
HEAVKILHHA.

B §39 paceMarpuBalics OpHEMep NOTYUSHHS
HHAYEIHOHHON) TOKA B MIOCKOM KOHTYPE NpH
RPAIIEHHH BHYTDH Hero MATHNTSA (om. pme, 121,
6). Ha sroM npuegune u paboTaeT sIeRTpOMexAa-
HUYECHHE reHeparop nepeMeHHoro roxa. Hemo-
ABPHAKHAA YACTE FeHePATOPE, AHAJOMHYHAN KONTY-
Py, HAILIBASTCA CFROMOPeM, 8 BpaIAKHaac,
T. 8, MAFHUT, — pomopos, B MOMEBIX TpoMElin-
ASMNLIX FreMepATOPAX BMECTO NOCTOAHHODO Mar-
HHMTA HENOABIYETCH SIEKTPOMATHNT.

Cratop NpOMBINIIGHHOM [EHEPATOPA Opel-
CTABAHET CO0Ol CTANBEYIO CTAHHHY ORINHIpHYE:
cHOA QopMLl (CTAMKHA — 3T0 OCHOBHAR HECVIIIAA
YACThH MAMIMHE!, HA KOTOPOR MOETHPVIOTCH paa-
aauELe padodHe yanel, MeXAHWIMH H mp.). Bo
BHYTpeHEell ero 4acTH NpOpPpe3amTCA OA3LI, B Ko+
TODBIE BHTHAMH YEIAJLIBASTCH TOMCTRIA MeIHEIH
npoBod. B sHTKAY 0 HHAVUHPYETCH NEPEMEHHEIN
ATEKTPHYECKHE TOK OpH HOMEHEHHH NDOHHIL-
BAKINErD HX MATHATHOND MOTOKA.

MaranThoe momae CORIABTCH POTODOM
(pue. 131, a). O npencragager coboli anexTpo-
MArHUT: HA CTANLHON CepIeuHHE caodHol dop-
MEl Hajgera ofMOTKA, M0 KOTOpPDH OpOTERAeT Mo-
CTORHHEIN anexTpHueckwil ToK. Tor B atofl of-
MOTHE MOAROAHTCA UEpPEd METHE W KoJLIA oT
TOCTOPOHHETD HOTDIHHEA NOCTOAHHOTD TOKA .

Ha pmevuawxe 131, 6 npusegena cxema TeHEpA"
Topa nepesmensHoro toxa. lrpmxamm moxasamo
OPMMEPHOS pPACOOVIDMEHHE JAHHE HHEIVEIIEH
MArHMTHOrO Doaf poropa. Ilpn Bpamesun poTo-
pa Haxol-anbo pHemEed MmexaEnvecHol onnof
CUDOABARMOE HM MATHHETHCOE DOJE TOHE BERIIaeT=
ca. Ipn aTom mMarmnTEHMHE DoToK, NPOHHALIDAK-
Wi BATKH 06MOTKE CTATOPA, TEPHOINYSCKN Me-
EASTCA, B PEAVALTATE YEro B HEX HNIYVIHDYETCH
nepeMeHHEBIN TOK,



Puc. 132, Beremmmil pag
| YCTPORCTED MOIIHOra
FHApOreHS DA TOA

&)

Ha TenaoBeIX sIeKTROCTAHIMAX POTOD MeHepa-
TOpE BPANIAETCA ¢ NOMOINLI Daposoll TypOHEE,
HA FHAPOSAEKTDOCTAHIINAKX — C TMOMOIIRI BOAR-
"o TYpORERK.

Ha pueyaxe 132, a naofpamén sremumil B
MOIHOTO MHAPOreHOpATODA, & HA pHEeyAKe 132, 6
CXEMATHYINO ODOKAIAHO €r0 YOTpoicTRo, rae wmb-
podt I ofoasnaven cmamaop, undpoit £ — pomop,
A ungpoi § — sodanonr mypluka.

PoTop raaporedepaTopa MMeeT He OIHY, & He-
CHOABKO MAP MATHHTHRIX HOMICoB, Hem Gonasime
OAp MOJKCOR, TEM GOALIIE YACTOTA NepaMeHHOrD
ANEKTPHYSCHOND TOKA, BRIDAfATHIBAEMOTO TeHEPA-
TOPOM IPH JAHHOH CKOPOCTH BPAILEHHA poTopa.
[MockoNBKY CKOPOCTS BPALTEHHA BONAHLIX TYDORH
obBIYHD HEBEAHKA, TO JJ4 COITAHHA TOKA CTAH-
AADPTHON YACTOTH HCOOABIVIOT MHOIONOMKCHBE
pPOTOPLL.

Efﬂm'pﬂﬂ.ﬂ' HRACTOTA NEpEMEH HOTO TR, ﬂpﬂ'
MEHAEMOTO B NPOMBIILIOHHOCTH M OCRETHTETh-
Hoii cerm 2 Poccomn 1 MHOrMX IPYTHX CTPARAX,
panna 50 'n. 9To ogHawaeT, SITO HA NPOTAMCEHNN
1c tox 30 pas Teuér B cany cropony H 50 paa
n apyrvio. B HeKoTopelx cTpaEax (manprmep,
CIHIA) cTaHIapTHAH HACTOTAE HepeMEMHONO TOHA
pasea 60 Tu.
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L | Cuna roxa, nmpaﬁm*ume:mm?“
31 FEHEPATODEMH TODEMAHHODO TOKA,
é \ 0,02 0,04/ MEHAETCA €0 BPEMEHEM [0 FAPMO-
0,01 0, 0 fo  HHHECHOMY 28KOHY (7. 8. 0 3aKo-
=L U HY CHHYCA HIH KocHuyca). Ha pu-
-5 cvEre 133 nokaszas rpadhmr @WaMe-
HEHWS CHITE TOKA | 0O RpeMeneM t. |-
Puc. 133. I'padinsk o\

BEBRICHMOCTH CHAL
D peseHHO DT TOHE
T BpEREEH

CoppeenHe
HcoKoBansTHEE FI30

Mepawe 30

176

Ana nepegadd 3JeKTPOSHEDPrrHH OT IEKTPO"
CTAHLNA B MECTA €€ MOTPe0IeHHA CIYHAT THHHH
anekTponepegayun (JI9ID). Yem manrme ot anex-
TPOCTHAHIIHH HAXOOHTCS NOTPeOMTENE TOKA, TeéM
DoabINe SHEPrHH & TPATATCA HA HATPEBAHNES NpO-
BOMCGE M TEM MEHLIIE JOXOIHT A0 noTpefnTen:

1] —
"E'nl:-ml:ﬁ.':lmm T Eﬁﬁemmrﬂun - 4.

¥MeHBIIEHNe NOTEPh AAEKTPOSHEDTHY NDN ef
mepegade OT NIEKTPOCTAHUME K moTpeiHTensM
ABNASTEHR BAMHOH 3a0aYeH DK OHOMMEL,

Hs zakona Owovar—Jlenna (@ = IPRi) cae-
OA¥eT, "T0 VMEHRIDHTL DOTEDRH MOMHEO 38 CI8T
YMEHRIDCHHA ConpoTHBaeHndA F TpoRoIoR B CHim
roxa I B anx (uro Gosee sdderTHEHO, TOCKONBRY
npe yMedsmesnd [ B 7 pa3 @ yMeusimaeTca B
n® paa).

ConporHBIeHERe OPOBOLOR GyieT TeM MeHBIIE,
yeM Jonkime LIomats S 1X nonepevEors coueH i
i 4eM MeHBIIE VIEIBHOE CONPOTHEMEHHE p Me-

TARRA, HE ROTOROrD OHH HAroToRIeHR THE KAk

R= E |- TTpoBoga AETAKT HI MeIH HAN AJKMH-

HUH, TAK KAK CPETH OTHOCHTENLHO HEJOPOTHX MEe-
TANIIOR OHM OONAJAKT HAHMEHBIIHM Ve LELIM
CONPOTHBIEHREM. ¥ BEIHYHEATE TOMMIHHY TPOBO-
0B JKOHOMMYECKH HEBRINOAHO (BEHAY YBEIM-
YeHMA PACKOIA MEeTANTa) H Beyaolno (1a-3a Tpya-
HOCTEN AP UX TOLBECKE).

[losToMYy CYLIECTREHHOTD CHHMKEHHA OOTEDE &)
MOGKHO JODHTECA TOALKC 38 CHET YMEHBIIEHHS
cHal Toka . Ho npr aToM HeofxoanMo Bo cTOML-



KO JKe Pa3 VEEeJHYHTh MOAYYASMOe OT MeHeparTd-
pa sHanpRmende [, 9T100nl He CHMGKATH MOIIL-
BocTh Toka P (tak kag P = Ul'). Bea raxoro ope-
oOpAIOBARHA CHILBI TOKA B HAODAMEHHS Oepe-
OAYA ATEKTPOIHEPrHEH HA OOJILIIHEe PACCTOAHHA
CTAHOBHTCH HEBBRITOAHOH M3~ CYUIECTBEHHBIX
noTeph.

Pemenne sroit saxpeiimell Texunueckolt aana-
UH CTAMAD BOZMOMKHBIM TOABKO NOCTE H30OPDETEHHA
mpakedropmanopa — VeTpoilcTBa, OpelHASHA-
UEHHOMD JTA VEEIMYeHMA WK YMeHLITSHHAA Tepe-

MEHHOND HAODHFEEHEAA ¥ CHIKI TOKE.
MABES HWHOMAEBHY ABNOYHOE Tosmod p;“up iolademia o SR

(18T 1R824}

Pyockih anesTpoToXnmus i nachpe-
TATEAR. Hantpin ayronyo anmny
{2vBesia Aoy Eonns ), CHONCTRY Rpo-
B 8RNkl CENEPATOR e M Enor

1876 r. pveckHM vyuiHMM [Tasaom
Huxonaesuwenm Hbnoukosawm, B oc-
HOoBE M0 PADDTEL TeMKHAT ABJIEHHE 3MeKT-
POMATHHTHOR HEIVEIDIAH. Ha pAacya-
we 134, 4 noka3aH DHEINIHHAN BHO TRaHC-

roRs, TpancdopMaTop, creaazuan.  (DODMATODA, A HA pucyYHKe 134, 0 cxema-
ApeTenna B ofndeT arenTprgeckny THHEHO H3o0pAMKeHE ero CCHOBHLIE YAC-
MAIIHE § XAMAYecEN: werouenwos TH. ODpaTHTE BHHMAHHE HA TO, 4YTD

TOESE

a)

Puc. 134, Bremmnfi mujg
W CXEMA VeTPORCTESA
ﬂﬂi“.luﬁ..'lu.lrl.'lﬂ

TRaNcHoOpMATOPE

YHCAD BHTEOR N OOMOTEAX DPAATHUHO:

B IAHHOM cayaae N> N,.
Mporekamuil B nepsdysHoll ofMoTKe nepe-
MEHHEIH TOK COANAET (THaBHAIM O0DAZ0M B Cepaed-

DEMOTHE BATYIOSK H3 HA0AHPOBAHHOT
NPOEOIA;

K movounmry -
AT R Uy Ly Fmarpyoxe
e} Copiesmune

YIF, F — man mmannacsmue dedcmeyouise Sacsesmne ma

TIUGECIEH | CITI AEpesenmors Torn, O pamnns conTmers
CTHEHHD HAUPASEHNE H CHNE AOCMOANMAY TOKH, FRIYENAH-
eI B NPORGIHNEE @HeCeHYHIAD CTOMEED e TEODOA, TT0 H
mepestenasil ok, JedicTeymOmHe SHAYEENA HAOPAMERHRRA 0

-
CHAkE EEEICTEMOEY TUHE B o s ekl aMOAATYIHEIKD
L I
mn al
wm— = 7 :

W
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TPRAOPOPMATOR
Cagraa Nepegatin INETPOIHGIGME OT 3NEKTPOCTEHIE H NOTREdWTeni

HHUKE) MEpEMEHHEDE MATHHTHOE MOOE, KOTODOS,
B CROM OUYEPENk, MOPOHLIACT MeDeMeHHGE 3II6KHT-
pHUSCKGE: Moae. B peayInTare gelcTRHA 5TOC0 00-
JA HE KOHIAX BTODHYHON o0MOTHHE BOIHHKSET
DEPHHEEEGE HE.IIP.:EI’.I-RE-EI’IE U:.:*

Beauquna U, onpegenfeTca B3 COOTHOIISHIAS
U, _N, P Ny
TR mm U, , .
3uaunT, npu N, = N, rpanchopmarop Syaer no
ebiwaouium (Tak kak Uy > U ) a npa Ny = N —
noHuNanus (s aaasom caysae U, < U\ L
Tenepes BEPEHEMCA K BONPOCY O NEpPEIAYE BIEK-:
TPOSHEPrMH OT SAeKTPOCTAHIWN K MeécTV ef mo-
rpefinenns. Hanprsenue, ampalatninaeMos re-
HepaTopoMm, ofsraEs He npeasrmaet 25 kB, A gna
ONTHMATRRCH Nepenauyl SASKTDOIHEPTHH HA
Gonpmme paccToARNs TpedveTca HANDAMEOHHNE 10O~
paAKA cOoTeH KimopoabT. [loaToMy Tox ¢ sexTpo-
CTAHIHMM CHaAYAJI8 I[DJ].-H.ETGH. HAa Pﬂﬂﬂmmm
HeNoJaleRY NOBRIIIAILYE TPaHshopMATOPHYID
OOZCTAMITING, TAC HATDAMEHHE NODLIUASTCA OO
HECHOTEHHAX COTEH KHAIODBOTIET '[_B ﬁﬂ.’IECI:II}IH!:THE‘
cay4aes oBO He npessrmaet 160 kB), n nog Taxam
HanpA@xeEneM nogaéTca B JIDIL. [locroasky

ira



TAKOE BLICOKOE HANDAMEeHHE He Momer OHITh
NpeLTosHEeso norpedaTento, To B KOHIE JTHHHEK ero
OIOIaKT DOOYEPEAHO HA HeCHONBEC TPAHCHODMA-
TOPHLIX MOJACTARTHH, TMOHAMAKIRX HAODRM&e-
Hmae 1o 3B0 wan 220 B, a4 saTeM — HA NMpeimpHA~
THH ATH B S HANKE JOMHA.

TpagchopMarophl HATINH ITAPOROE TRHMBHE"
Hite B 6Ty, Hanpusep, 0pH DoASApALKE COTORD®
ro renadioEa nMenmUica B 3APAAHOM YoTpoicTRe
TPAECOPMATOD DOHMMIAET HWANDAMENHE, TMOaY-
WEeHHOEe B3 OCBETHTenLHOM corH U pammoe 220 B,
ao 5,5 B, npuroaporo gua rexedona. B redennac-
peE EMEeeTCA HecKOJALEO TpamchopmaTopos (Rak
MOHNMHAKNOIHE, TAK I DOPBIITANOIIHK), DCCKOALKY
ONA OHTAHHA PA3INYHEIX erc yajlos Tpelverca
nanpaxerneor 1,5 B go 256 xB.

[PUNCERE 1. Eneoil sapTpRuecEnf 10K HASMOASTOA NepeMeHAENT O DIOMOIILN
EEKOTD APOCTOM OOMTE #00 MomE0 Doavanrs? 2. Doe HenonsayeT oepe-
meHHE anexTprdeckni ror? 3 PaccrasnTe of yerpoiiorne o opnmmpme
gefieTEigs OpoMLIMAeHEGRe reHepATopd. 4. Ham npmeopaTen no npaoie-
HHE POTOR FEHEQATORA HA TENIORO0H RISNTROCTANINN] It DA pOS AR TR0
cranman? 5. [lowemy » rugporesepaTopax HeoO0IBIVET MEOTOMOTMEOHELE
poropie? B [To kakosy (hraiuecKOoMY S8K0HY MOEHEO 0OpeISINTE TOTERH
aneETposHepTEH B JIST] o 38 CHET Sers HX MoMH0 yMensuoared 7. Lan ge-
o 0P YMERLIIENHE CHAM TOKA B0 CTOALRO HE DA DOBRINIAHT erd Ha-
npmseHEe nepen nogavedi a8 JIAIIT 5. Peocrazere of verpoforse, opin-
OHDE GefcTENE B OpHMaseEHE TRone@opMaTopa,

1, Ouexrpocranuny Poccun empaleTwmanT nepesmenned Ton unororod
50 T'm. Dnpeneisnme DepRmoy STOTO TORE,

2% o rpademey (M. piic. 133) ofpeiefnts DepEog, 980T0TY B aMILIUTY Iy
kiedasal cHakl TOKS L,

3NEKTPOMATHUTHOE NOJE.

Henepne 3MeKTPOMATHETHOR HHAVEOHE 0RLIO
OTEpRITO Papageew B 1E31 r.

B rom e rogy B Anraud poganes Txceldmc
Markcseax, cTABIIHE BHOCTSICTEHN VHEHLIM H

1re



CcOEABINHE BAMHeHINEE HAYYHOE OTHDBITHE, KO-
TOpoE NOIBOJAHAC raIviEe NDOHATE CYIHOCTh
ABJMEHHA JIEKTPOMATHETHON HHAVKIIAH,
Hanomums, 9710 cOMacHO ARICHWUI AJASKTRO-
MATHUTHOH HHIVKIWH NpH H3MeHEeHMH MACHHT-
HOTO IOTORA, TPOHHSLBAKIIETD KOHTYVD SaMEHY-
TOrC OPpOBOIHHES, B 3TOM IPOBOIHHKE BOIHHKAST
HEIYKOIHOEHLIA Tok, HO TOK MOMMET BOIHHKHYTh
TOIEERD OPH HATHYHE 28K TPHYeCKODD [0,
Hpeanosoisenue o BOAHHKHOBEHNN BIeKTpH-
QECKHOND OOJA 0 DEeaVALTATS H3MOHeHHA MATHHT-
HOMD CPpasy BRIGRATIO W !.H{EHH:; pan

AHERME MAKCBENN ponpocos. Hanpumep: oTasuaetcs am

= OHO OT N0JA, CORNAHHOTC HEeNoIBHM-
{1831—1879) .
HEIMH MIEKTPHYECKHMHE 3apajaMn’

Anranfiekud s, Teoperaueeis BoagukaeT JTH 9T0 DONe TOALKD B Hpo-

MPEITHARLL CY L ECTHOEAMAR MISET- : B
PFMATHECTICRIE O, ARSI, BOAHNKE HIH CYIACTEVET B B ODGETRAR

UTO N BAKYYME GRI ACRHCHN POODpE- cTEe BoEpyr Hero! Hrpaer wakvio-ando
CTPREHETLECR L0 CROPGCTLE CHeTE. oL B BOIRHEHOBAHNH AABEKTDRYACKOMD
Eﬂiﬂu TEOEHLEY SUTE T OMArHICTI D T MMHHWHE J:tpl:':lall,d,HHH+ “,,“ K-
TOPOMY OPOTEKAET HHAVEILHOHERIN TOH,
HJAN OHO CYIIECTBYET B [IPOCTRAHCTBE
HEZABRHCHMO OT HAMIHIHA I.'l'pﬂHﬂ,I[l-IHHa?
(TEETE HA 3TH H IPYTHE BONpOCchl BEIIH oIy -
weHE B 1865 r., korga Makepenn coaaan TeopHio
ANEKETPOMATHHUTHOTD Tomag, OB TeOpETHYeCEH q0-
HAZAM, HYTO #CAxde LIMeHeHUe o0 apeMeMen
MIFHUMNOZ0 HOOR rlpuﬁﬂr'}um K S03H LKL Ny
AefeMeH N0 IARENMPUYECKDZ0 NORA, d SCcANODE
HAMEHOHLE OO SDCNEHEM IREKMPUNSCKIZD NOAR
nupu:n'ﬂaem NepEMeHHOE MOIHUTIROE ROAE,
STH NoOpHIAKITHE ADYT IPYIA NepeMeHHBIS
SNEKTPHYECKO? M MATHETHOE TOAA OOPas3voT EIH-
HOE 3K OS2 HUmLGe RoJde,
Hemou koM 316 KMPOoMIzZHU K020 o038 EJALY-
MOAMT POROPeHRO ﬂq‘iuj'tyu.{.&?tﬂ AREN M PUYEC KLULE
Japadu.
Ecay alerTpHYECHES 38086 ABMMEYTOS © Yo-
KOPEHMEeM, HANDHMED KOoNedlwTed, TO CODIABAR-
MO2 UMH SIeETRHYACKS mO0e TepHOgmTIacKH Me-
HaeTed, [Tepemedtos aeETPHYSCKO? IO0JE COIOA-
OT B OpOCTRAHCTRS DepeMeHN08 MATHMTHOS ITOJTE,



KOTOpOE, B CHOM) OYepelh, MODOEIAET NepeMeH-
HOE 3JeKTPHYECKOE M T. 1.

lNepeMeHroe ATEKTPUYACKOR TOTE HASMBAETCH
BUXPeSbLM, MOCKOTRRY 8ro CHAOBLIS JMHNN 3aM-
EHYTH NOoI00HO AMHIAM HEIVHEINNE MArEHTHOTD
monA. IT0 OTANYAST €rd OT MOAA JTeNmpPOocHa-
muyeeo2o (1. e. HOCTOANNOND, HE MOHAOMETOCH
B BpeMeHN), KOTOPOE OVIIECTEYET BOHPNT HETo:
ABMMMHEIX JapfAEedHerx Ten., Cnnopme aumpm
AAEKTPOCTATHYECKOC MOAA HAYHMHAKTCH BA 1I0-
JOHHTEI LA LI GEHPHAAX M JEKAHMHBARHITCHA HA OT-
pHOATENBHBIX .

OTEPLMTHE SIEKTPOMAMMTHON 10018 NOSBOIH-
a0 GoJses AETHABHO ONHCATE MEXAHHIM BOJHHE-
HOBEHHA HHIVEIHOHHOM ToKA. Bo Beex onmrax
no DONYIeHA0 HHIVKIHOHHOMD Toxa (om. §39)
TeM HAN WHBIM 0BpAIOM M3MEHAICA MATHHTHBLIN
NOTOK, TNMPOHHILIBAKIINE KOHTYVDP SAMKHVTOND
npoBogHAEA, [IpH aToM, cormacHo Teopun Mage-
BESI1A, BOSHHEANO BHXPEBOE IEKTPHYECKOe Io-
Je, 104 TIeHCTEHEM EoToporo ceoboHble Tapa s,
BCETAA HMeMIHeCE B NPOBOSHHKE, NDHXOIHIH
E HATDARIEHHOE ABMMEeHHe. B maEmoM cioyvyae
NPOBOIHHE, SAMKHVTLIH BA ralbBAHOMET], HIDAN
ARINE PONTE MHAMKATODA, ODHADY M HBAKIIETD BOI-
HHKIBe B JAHHOR o0nacTH NPOCTPARCTRA SJEKT-
PHYRCKOe TOJge, FAEKMPUNECKOE RORE CYLLermay-
M HeFASUCUMO O HEAWY LS npoaodHuKa.

Coapgannan MarcpennoMm TeopHa, DOIROSME-
Mad OpeOcHAATE CYINecCTBROBAHEE JIeHTROMAT:
HUTHOTO mons 3a 22 roga Do Torg, Kak opo Griao
obHADPYHMEHD DHCNEPHMEHTANLHO, CYHTASTCH De-
AHTARMIEM M0 HOYYNLX OTKDLEITHI, POAL KOTOPGO-
romn I_ZIH.EBI-ITI'IH HAYVEHEH H TEXHINEM "I‘F-jl'.ﬂ_'l-l'ﬂ ]'[-E'FEIJII;E:‘
HHTh.

L Kem w gorna GRUNE COMTARA TP ATERTHOMATHICTINGNG TR I 7 2K
BARNIAATACE &8 oy TR? L Yro erymaT HeTOYHHEOM JTeRTPOMAFHATHEO
noaA? 3 YoM ¢TENYAITCR CHIOERE ANNHEH BERXPEROTT AIeHTRMURCKOID
ML 0T CHANBKE THHTH saexrpocTamitueekoro? S Omamnme scexammmms
HOSHHEHOBEHIA HEIYELHOHEODO TORE, 018 [ S Giimme 0 oV iecTRo-
BRHIH BIEKTROMAEFHATHOND MO0,
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B onuere, paofpaséanos mn proyaes 120, npi saMLIKEHR ET0YE CHAE
TOKR, OPOTEEANIIIETD Pl KATYIIRy A, B TEUSHAN HEKOTOROrD OpomMe-
FEVTHAO NE-EMEEER VI OHMYHNAINOL. IIP:II OTODM I IEIR KET¥a1nm C‘ DIV AT
FPATIONPeAMITLIGE ToK., (ramusioren o ues -Gy L oo TP e e o
AE, DO DORCTRHEM KOTOPLY BOANHKATH TORW B xarvirkax A o 7 Cy-
CIECTIORATEH DBt 3TH DOA I MOMERT 38550 AR FO00R, sori On e G
KTV O ¢ PATREREOMET RO T

Mo coapauamoii MagcBennoM TEODHH MOMHO
CHENATE BHIBOA O TOM, STO OeicTpOnepeMeHHOe
ANEKTPOMATHHTHOE [07€ J0KHC PACTIPOCTRA-
HATLCA B MDOCTPAHCTEE B BHAE DOTNEPEYHBIX BOIH.
[IpHaém 3TH BOAHRI MOTYT CYI[ECTROBATE HE TOAR
KO B BRIECTRe, HO H B BARYVMe. ONHpAdch HeK-
JHNYHTENRHO HA TEOPETHYECKHE BHIBOALI, Magc-
BEAN OMPEISTHT TAKAES, 970 eHTROMAHHTHRELS
BOJIHEL JOIHEI PACODOCTRAHATECH B BAKYVYME CO
cropocTeio 300 000 kn/e, T. 8. CO CKOPOCTRIO CBE-
T& (CKOpPOCTE CEETA, K&K HIBecTHO, JBLIa HaMepe-
HA 3AJ0JIr0 A0 atoral.

Bul yae 3HAETE, 4YTO B MeXAHHYECKHX BONHAX,
HANPHMED B 3BYKOBBIX, SHEDrHA DepelaéTcdA oOT
OJHHX YACTHI Cpeasl K apyrus. [Ipn arom gacrH-
Nk OpHXOZAT B KolefaTelbHO® OBHIHEHHE, T. €,
HX CMEIIEHHE OT NOMCMEHHA PAEHOBECHH HepHo-
auveckn menserca. Jng nepesaun asyka obaza-
TEALHO HYIMHA BENECTBEHHAR CPEIa.

B coaay ¢ TeM, 9TO SJeKTPOMAIHUTHBIE BOJIHE
PECOPOCTPAHAKTCA B BEIIECTEE M B BAKYVME,
BUIHMEAET BONPOC: STO coBepiiaeT Kodedanuin
B AIEKTPOMATHHTHOR BOJHE, T. €. KaKkue (huanyqe-
CHHE BEJIHYHHER NEPHOIMYECKHE MEHHIOTCHA B e T

ANERTPOMAIHHTHAR BOTHA NPEICTARIAST coboll CHETEMY NOPOMIAHNIHY

APYT IPYTaE B PACNPOCTRARAITHYCH B IPOCTPEHCTES HepeMelMbIX HIEKTRH-
SECROTD M MATIITROr0 moae,

Hanomesun, 4To KOAHYECTEEAHON XapaKTERac:
TEH!}H MATHHTHOMD MOJH ABJAEETCH HEH'I"I}FI MAT

HHTHON nHayenua B,




Puc. 135, Mogenae snex-

TREOMATHATHOR BONELL

= LA M IR OCT R,
DI TR CHGTT [P,
8 — wmryrumaA
MAHATHOG O0AA]

¢ — CEAOPHIETE BALTHE]

= -.E
.I-.«::I“'1|r

OcHoBHOH KOAHYecTheHHON XADAKTEPHOTHEKOMN
BTEKTPHYECKOr0 NOAA CAVEHT BEKTODHAA BRIH-
HUHHA, HASLIBAEMAR NERPANCEHMOCTLBIO FLEKMTL-
PUNECKOZ0 NOAR, KOTODAR 0003HAYMAETCH CHMEBO-

nom E. Hanprwénnoems E saexmpuueckoso no-
AA 8 Karol-aulo 820 MOLYRe POSHI OMHOWLEeHLR

el F, ¢ xomopol none dedemayenm wa moyey-
Kbtk nogomumedsHbill JapRd, nomewfHubil &
ALY MOYKY, ¥ IRAYER U MO0 Fapada q.

Horpa ropopsar, 4To MATHHTHOE H SJeKTpHUYE-
CHOE NOJTA MEHSIOTCH, TO 3T0 03HAYALT, UTO MEHA-
HTCH COOTEETCTEEHHO BEETOD MHAVKIIMKE MATHHT-

HOTO moaA B u BEKTOD HANPHAMEHHOCTH 3MeKTDH-

HalKorD Moaa E.
B srexmpoMasnumnol dogxe UMENKHO 8eKMO-

pot Bu E REPUOTUYECKU MEHAOMER RO MOOYA0
U NOo HANPasAeNuW, m. &. Koledomes.,
Ha pucyaxe 135 uaofpamedsl BeKTODP HANDHA-

HMEHHOCTH aneKTpuYecKoro o £ . BEHTOD HH-

AVKIMH MarsuTHOro gons B arexTpoMarmmTmoft
BONMHLL B CAMH M TOT e MOMEHT BPeMEHH . DTO KaK
BLl +MOMEHTATBLHEIN CHEMOK DOANLL, PACHIPOCT-
papampueica p ganpapreuns oo 2. loocxoots,

OPOBEIEHHAR Yepes BeKTODL B u E 5 moboii TOY-
Ke, NepneHIHKYIADHA HANDABIEHHID PACTIpOCT-
PAHEHHA BOJHE], YT0 FOBOPHT O MONEPEYHOCTH
BOJIHEL.

38 BpeMsA, paBHOE mepuony HonefSanuit, nonna
nepeMecTHTCA BI0OAL OCH £ HA DACCTOAHWE, Das-
HOE ANMHHE BOJHEL. [118 3AeKTPOMATHHTHEX BOJH
COpABEENTHEEL TE M¥e COOTHOMIEHHA Me Iy LIHHoik
BOMHEL i, 88 CHOPOCTRIO ¢, meprogoM T # yacroroi
v KomeBaHn, YTO H 1A MeXAHMYOCKMX BOJTH:

[ -]
}I- c T - ; W
Mawenens He TOALKO HAVUHO ofocHoBAN BOa-

MOMHOCTE CVIMECTROBAHHA SIeKTDOMATHUTHLIX
BOJIH, HO W YEAIAT, YT 048 coa0aNUR UHmencua-
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HOW AAEKMPOMIEHUMAOL S0OH, KOTORYH MO
HO DBETO OBl 3APErHCTPHPOBATE NPHOOPAME HA He-
KOTOPOM PACCTORHHH OT HCTOUHHEA, Heolxodumo,

wrofs wonedanus sexmopos E u B npoucxodusu
r docmamodno Gecorol sacmomoel (DopagKa
100 000 konebaani B cexyuay 1 Gonsime).

B 1886 r. nemenwomy yaenomy lenpuxy Fep-
WY YAATOCh NOAYVYHHATh B 3aPernmcTPHPOBATE SIEK-
TPOMAMHATHRE BOAHEL, B peayaerare onnrTos
lepoa Ou8 TaE#e o0HADVAERB BCe CBOHCTEA

pr— T MIEKTDOMATHHTHRX BOJH, TEOPETHYE-
= CHH NpeNtKasannLie MaKeRe oM.

(LB5T—1584) Beé oxpy#Hanies Hae NPpocTPAHETEO
Hesaragmifi Qe 0AUH i G0HOBO- GVERAMBHO OPOHWIAHD SNEHTPOMAD-
MO HHEOR ANFE TP HA ML, HHTHLIMH BOJHAMN DATHYHBIX YACTOT.

DHCHEPHMEHTANBHS M0HAFY cYllecT | HaCTOAee BpeMSA BCe 3JMEKTPOMEAD-
B0 BLIEEES (RARHT O MALIHIITHELS TOJIE HUTHRIE BOMHEL pﬂMEﬂEHI\I 00 IHHAM
BOUTH (M COOTHETCTREHHD 0 YSCTOTAM ) HA
HIECTE OCHOBHEIX OHAIIAZ0HOB, KOTOPBIE NPEICTAR-

JMeHE HA pRcYHEKe 136,
I'paHMIIH AHATAZOHOB BECLMA VCJI0BHEL, IO3TO-
MY, KK BHAHO H3 PHCYHEA, B D0JALIIMHCTES CIY-
YaeE COCEIHHE AHAMAZ0HLE HECKONBKO HEpeHDhI-

BAKIT IPYT APYTA.

DIeKTPOMATHHTHEE BOJHB PASHHEX TacTOT
OTIHMAKITCA ADYE 0T APYra NPOHHEAKIIEeHd cmo-
cOBHOCTRI, CHOPOOTRID DACODOCTRAHSHHS B BeIIe-

[ramnporerp) [Haposerp) (MEROMETR)
1w 1w 1o 1w 1 mmm 1 mne lnlll
| |
L | o 8 ' g g 10 | 1p-ie. jg-id
’ L —

L5 o e L e

el S

[ R-100 3.10¢
14 111

Prssom I PepTrienosokoe
HAAYLEHHE KAy eEe
YIRT OIETOEM
Pae. 138, Mlikaan n]:ﬁ:me
ATEETPOMATEHTHRIX Buamsioe
BOTH HRTVYEEeE
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CTES, BHIHMOCTLIY, LBETHOCTRID H HEeKOTOPEIMH
ADYTHME CEORCTRAMN.

DHH MOTYT OHAARIBATERE HAK OO0 TETRROE,
TAK | OTPHITATETREHDE BDE,D;EﬁZET‘EHE HA HHRARR® -l.',!l]:I-'-
ragmnzmer. Hanpusep, wrhpaxpacEos, T. 8, TEO-
JOBOE, MIAVHEHHE HTDART OOPEIe THEIIIVE POTER B
HI}MEPH{EHHH HWAHN HA EEMJ'[E. MDCHEOTREY JTH-
OH, MHAOTHRIE FIEE"I"EI-I HA MOTYVT CVIECTROEATER
HOPMAARHO (YVHKIMOEHMDORATE TOTRED IR OTpe-
NeTEHHEIX TEMIEDATYDAX,

Buaumert eper gaér wam wuadopamanumn of ok-
PVHAMIMANM MHEDE M BOAMOEHOCTE ODHEHTHRO-
BATLER B npocTpadeTee. O meobxomrm Takme
I8 DPOTeRKAHNA Nponecca fOTOCHHTeIA B pAcTes
HHAX, B PEIVILTATE Yol BLIASTHETCA HECAOPOT,
HeoDXOMAMBIH 178 ILIX AN $BUELIX ODraHMIMOR.

Bruauwe Ha 9eT0REKA VIRTPADHOISTORODD M3-
AyUeHHA (PLIAMBAIOINETO 3arap) B Soanmod cre-
MeHH ONpegesldeTes MHTeHCHBHOCTRID o mpogo-
WHTEALHOCTERD 00NVHeHE A, B 100y eTiMers no3ax
OHD MOBLIIHAST CONPOTHRNHeMOOTEL OPTAHIIIMA 1e-
TORERA B PASTHUARM 3afoNopadMamM, B YACTHOC-
TH HH{ERKOHOHHEM. [IpeRnansgmMe QomyeTiMvos
D0ZEl MOMKST BLIJBATE OMKOTH KOMOH, DA3BNTIHE
OHKONOrHYerkux aadonepauuil, ocnabienme wM-
MYHHTETA, ODOBDeXIeHNEe CeTUATKH raasz. [rnasza
MOMCHO AN THTE O NOMOIITRE CTERKJITAHARIX OURKOR
(HaK TEMHEIX, TAK W NpO3PATHLIY, HD He MIA0TH-
HOBLIM), TAK KAK CTEEIO NTOCJIOOIART SHAYHTEThL-
HYK T80TE VILTPAGOUOTETORRX TVIET,

Bir aHakoMEl H ¢ POHTIEHOBOKMM HANyHOHMaM,
B UACTHOOTH ¢ or0 IIMPOMKNNM HPpHMOHSHIEM B Ma-
AREHe — unooporpaduuecroe obfcasiosacne
HAH PeHTreHOBCKUN CHUMOE HABRDHSKA SeTaNH
EaucioMy ma Bac. Ho commxom O0o0RIIHEe J036T
HIH YqACTEIS D‘E-E.HE.EI_IJBHHH_H T NOMOINERED EHTITE®-
HORCEWX JIVUEH MOTYT BRIABATE CeRbLOGHLEIS aabo-
JeRAHNA.

[Momyuyenne HAEKTPOMAPHHTHRIY BONH HMEeeT
ﬂl'pDHHU-E H.E.'F"-[HCIE H II'FIE.HTI-!T[E-I'_‘"H'.{&E AHAUEHT®.
B aroMm mosmmo yleluTheH HA NpUMEDE BCETO
AHIIE ONHOGHG MHATAIOHA — PAJNOBOSH, IDHME-
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HASMBIX I8 TEJeSHIHOHHOR B DANHOCEASH, B pa-
IHOIOKALIRH (T. . 11A ofHapVReHHda o0BeKTOR |
HAMEDEHHA DACCTOAHMA 00 HHX), B pagHoAcTDO-
HOMHM ¥ ADYTAX chepax JesTelnso0TH.

1. Karpe BBOJE OTEOCHTENLH) MIEKTPOMATHHTHEIN BONE MOGHHD CIE:
Aatk Ha reopun Maseseasa? 2, Haxne $Ramusorie BeoTHIHEEL IePROAN-
YErKHA MEeHAWTCA B aleRTpoMATHHETHOH Boase! 3. Kaupe cooTHOIMEHHEA
MEHCTY Aol podre, ef cHOPOETLIG, NEREOSOM B dietoTodl Koaehnmel
COPAERATHAEL LA SIeKTPOMATANTHRY BoNET 4, JIpE HAKOM ¥OOoBEH
B0dHA OyQeT AOCTATOVHO HETeHCHBEOE 118 Toro, wrofsl ed MoscHEe Gkuoo
saperdcTpHpoBaTsE? B Horga m ros GHHTH BOSPELG NOSFHeEM SASKTRHO:
MAMHHTHELE BoaHblT & [IpRBEINTE OEAMeENL] TPAMEHIHNA DATHRIX JHA-
DAICEOE BIEHTPOMATHHTHRX BOJH ¥ HX BOAgeHCTENA HA MWBHEe opra-
HEIMbL.

§ 45

|E

Ha karoll SRcTOTS CVAA MepeIaRT CHIrAAA Gagcrria 50, senm o e
AVHAPOMIOMY COrDATNe e LINn PRIMGBOTI Todita Grs 600 u?

Pannoceroag, nocsamms c Sesan wn JIyvny, MomeT opaEmThe 0T 0o-
pepxuocTH JIyHw o népuyThen Ba Semmo. [Tpeanosnre cnocosd naMepe-
HHA PACCTOMHAA MexAY Jesael i JIyaoh ¢ DoMOsED D8 HOCHTHENE,
Viaaahie: DAARSN DRIIRETCA TAKAM 8 METONOM, HAHHM HaMEDIeTOR
rAYGRHE MOpE ¢ NOMOIED AXoA0DKEN A (e, §30).

MomeEs TH HaMeEpETE paooroaade smesEny Sednelt n JIyeol o moMems
IBFKOBCH ILIH YARTPaIByKoRoR soxmm’ Orpet obociiyiTe,

KONEEATENbHbIA HOHTYP.
MNONYYEHUE SNEKTPOMArHHTHLIX HONEBAHHA

Paguopsemanane (7. €. Nepeistia 3BYKOBOR HH-
fopMannr HA GoOXBIIHEe PACCTORHHMA) OCYIIOCTH-
JAARTCH ONOCReICTEOM ANMEETPOMAOTHATHMY BOJIH,
HATYVHAEMEIX ANTEHHOR DAIHONEDEIAININETD YOT-
poiicrsa. HamoMHuM, 9T0 HOTOMHHKOM 3JEHTPO-
MATHHTHLIX BOJH ABNAKTCA YCOROPEHHO ABHIEY-
mHecA JapMHeHHME TACTHIE. 3HATHT, A48 TOro
yrolnl AHTEHHA HIJIVHala SJIeETPOMATHETHLIE
BOJHE], B Hell HY:RHO BoalyaaTs Konelanua cno-
BoaHbix anexrTponon. Takse RodelaHEA HAZLIRA-
HNTCA STEKMPOMAZRIEMH LML (MOCKOTBKY OHH
NOPOMAAIDT AAEKTPOMATHHTHOS MOAS, PACTIPOCT-
PAHAKIIEECH B TPOCTPARCTES B BHAE 38K TROMAT-
HETHRIX BOJH].



Pre. 137. Vernsonia
JAAN IOy RN oB-

fOAHEE ANeRTOMAT

EsrTLX xoorefninsih

IIna COAanAHTA MOMEHOR SIeRKTDOMATHETHOR
ROUTHEL, KOTODYI0 MOMHEO G0 61 3apermeTpHpo-
BATH NpHGOpAME HA SOABITHE DACCTOAHNAY OT Ha-
AVUAIGIeN b AHTOHHLL, HeObXoaMMo, YTO0E! Hac-
TOTA BOMHE Gnina ge Mensmre 0,1 Mg (105 I'o)l.
Konebanna Tarwx BoTBITHX TACTOT HEBOIMOMHO
NOAYYHTE OT MEHEPATOPA NEPEMeHBEOrO BAEKTDH-
yeeroro Toxa. [osToMy oM DGAAOTCA HA AHTEH-
HY OT £EHEPAMOPE SNCORGUACTNOMHLLY 3IEK MpPo-
MAZHUMHBE Kotefarul, HMeIIeErocH B KARI0M
pagHonepelalomes yerpolicree,

Oamoll 1o ocHOBHELY YAcTell FredepaTOpd HBIH-
ercHd koaefamervunild xoumyp — woaefarens-
HAA CHCTEMA, B KOTOpOH MOTYT CVIIECTBOBATE
cBofOIHEIE ANEETDOMAMHATHRIE KoneSauusa, Ko-
nefaTelkHLIR KOHTYD COCTOMT H2 HOHJIBHCATOPA
(Han GaTApeH HOHJIBHCATOPOB) ® NOPOBOMOMHOMN
KATVIOKH,

HonyurTs cEOGDIHEE 8IeKTDOMATHMTHEIE KO-
nedaEmus U VIOCTOBEPUTLECA B MX CYIIECTBOBAHMHK
MOMHO ¢ MOMONIRE) YCTAHOBKHM, WM30DpaMEHRON
HA pEoyHEe 137,

Karymra 4 ¢ cepaeunurom 5 (pue. 137, a) co-
CTONT M3 ZBYX obmoTok: nepemunod 4, (ma 3600

BHTKOE) U BTOpUuHodl 4, (pacnonosennoil noBepx

Fﬂﬂ-’l’“‘[ﬂﬂfb PRCOPCTPAESHNA BOIHE FABMCAT OT €€ MO
HEETH P, & MommoeTs — or aneromss v P = vl Ha arol oammes-
MOUCTH CAEAYET, YTO YMEHMLIOEHEES SACTOTE BANLL, NLOPFAMNE]R,
neero numin & 2 pnas npuBeadST B YMALINSEEID @i MOTIHOCTI
o 16 paa w0 CODTRETOTRAYIDINEMY VHARROIRHIK ARTHHGCTH G-
NpOCT PRIHEHMNA.
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NepEMYHON B cpemgHed &€ wacTH u amewnmen 40
BHTHORB).

IMepruvysad oDMOTHA KATVIOKK 1 DATADER KOH-
NeHCATOPOR 2, cORAMHEHHBIE ADYT € APYIOM HYepea
MEDERTRMATENR 3, COCTARIANT KO0SeMImeRnMbiil
koumyp. Bropuyudasa offiMOTHA 3AMEHYTA HA FANL-
paHOMeTp #, koTopsrit Gy aeT pErHCTPHPOBATE BOZ-
HUKHOBEHNE KOMeDAHNHE B HKOHTYDE,

INocTaprm neperTIOUATET: R Domomenwe 3,

(pac, 137, £), coeguuns batapey KOHISHCATOPOE
€ HCTOYMHKOM ODocToAHHOM TokA !, Batapen aa-
pagures or HeTounaka. [leperuaeM nepermona-
TeAL B OoAcKenne 3y, coeaHHHEE GaTapen ¢ KA-

TyinKoi. [IpH 3T0M CTpEAKA Fa&JbBAHOMETPA CO-
BEPIOAT HECKOJbKO JATYVERWIIHX Eoaebarmil,
OTKJIOHAACE OT HYJAEB0TD AENEHHA TO B OQHY, TO
B ApPYTYH0 CTOPOHY, H OCTAHOBHATCA Ha HYyAe.
Hrobel 00bACHUTE HADMKNIABMOE ARTEHEE, O6-
paTHMcAE ¥ pHcyHEY 135. Ilyers npH 3apagke
OT HCTOYHMEA TOKA (MeperImYATeNE B IOJI0MHE-
HHH 31} KOHIEHCATOP MOAYYII HEKOTODRIE MAK-

CHMANBHEI 3apag g, JonyeTus, npH aTOM BepX-

Prc. 138, Ofwncasnze

B PO O HEH N

B CY IR CTROBAEIEH
AMEHTPOMATHHTHRE R
Kosebanaf

E HoaefiarannEoM
KOETY

188

Tl rj‘ ]
Il ™

=g

4|

g
il



HA# ero oOKJ8AHA SAPAAMIACE NOJOEHTETRHD,
A HIMKHAR — orpuuarensdo (puc, 138, a). Mesay
olKABAKAME BOAHNKAO HANpA#eHwe U7 1 agexT-
pHYeckoe none, ohiagaomes suepruei K .

IMpw saMBEEAHEN AR RATYIIRY (DeperiioynTent
E MOMIOMRERHA ;) B MOMEHT, KOTODEIA npusenm aa

HAYA0 OTCYETA BpEMEHH, KOHIEHCATOD HAYMHART
PA3PAMATLECH, H B KOHTYPE DOABIAETCH MIeKTPI-
YecKEA Tor. CHI8 TOKA YBEIHYHBAETCH NOCTE-
HEHHO, TAK KAK BOSHAKIIHNA B RATYIIKE TOK CAMO-
HHAVEUHMH HAOIpPasIed OPOTHE TOEA, CO3TAHHOTO
PAIpAMANIIHMCA KOHISHCATODPOM.

Yepes HEKOTODHIH OPOMEIKYTOK BPEMEHH £, OT
HAYAA PAIPAIKH KOHISHCATOD MOIHOCTRE) PA3-
PAONTCHE — er0 3apda], HANDAMEeHHe Memay
ODKTANEAMH H JHEDIMA AJeKTDHYECKOrD TOJH
DyavT paBHL BVAIR (piHe. 138, 6). Ho, corgachHo
FAKOHY COXPANCHHA SHEPrHH, 3HEPIrHA AJTeKTpH-
YECHOrO TIJIA He HOYeIta — OHA [epeIlis B 3Hep-
MHH) MACHATHOrO DOAH TOKA KATVIIKH, KOTOPAH
B 3TOT MOMEHT JOCTHI2ET MAKCHMATLHON 3HA-
wenna K . Haufonsmmesy asagessio aHeprim
cooTBETeTEVeT B HAMbonbmas cuna Toxa [ .

IMocKoIERY KOBASHCATOD PASDAMCEH, CHIA TOKA
B HOHTYPE HATHHAST yMeHbmatwes, Ho tenepn
TOK CAMOWHAVEIHH HADDPABIEH B TY ¢ 0TOpPO-
HY, YTO W TOK PASPAMABIIErOCA HKOMLCHCATODA,
H NPenATCTEYVET 870 YMeHRINeHN D, Baarogaps ro-
KY CAMOMBAVKIINH K MOMEHTY BpeMenn 2¢, 0T Ha-
YAJA PAADHAKK KOHJBHCATOD NEPEAPATHTCA: éro
sapas sHOBL GyAeT paBEH ¢, HO TeNeps BEPXHAA
obkiagka GyoeT sapAMeHA OTPHIATAILEG, A HHM-
HAA — MOJoHHTeIsHD (pHe. 138, 8).

[lorATAO, YTO Yepea OPOMEMYTOR BPEMEHN,
paBEEE 31, ROAIEACATOD BHOBL By AeT paspameH
(puc. 138, 2), a uepes 41, Gviaer sapAseH TaK xEe,
KAK B MOMEHT HAYARA pazpagsy (puc. 138, 4).

3a npoMemyYTOR BpEMEHH, paRAw 41, TMpo-
H3OULTO 0aHe Noanoe Koaebaane. Suavnr, T — 44,
rae T — nepnog konebanwi (a ¢, 2t,, 3¢, — coor-
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T=2n,/LC

180

BEETCTBEHHO YETBEDTH, NOJOBHHA ¥ TPH 4ETBEPTH
nepHosal.

IIpy mepHOIMYECKOM HWSMEHEHHH B HATYI-
ke 4, CHIR TOKA M €ro HANDARIEHWA COOTBET-
CTBENND MEHASTCA W CORTABASMEIN HTHM TOKOM
MAPHMTHLEE IO0TOK, IDOHHIMBAIIIHE KATYI-
ry 4y. llpn srom B Hell BOSHMKAST NOPOMONHLI

HHIVEIHOHALI TOK, pErMCTEHPYeMLH MAILBARO-
MerpoM. HoXogAa B8 TOro STo CTPEAKA FAALBAHO-
MEeTpPA COREPIIHIA HECKOIBKO JATVXAKNIIHE KoJae-
fauii ¥ OCTAHOBIJIACE HA HYJE, MOMHO CIEIaTh
BEIBOM, 4TO SMeKTPOMETHHTHRIE KOJe0AHNA TOME
GBITM SATYXAKMI UM, JHEPIHA, TONYYeHHAN KOH-
TYDOM OT HOTOUHHKA TOHA, MOCTEMEHEO PACXOA0-
BAJACE HA HATDEBAHHE NPOBOAAIINX YACTER HOH-
Typa. Korga Sanac SHEProH HCCAE, KOJebaHus
NPEKPATHINCE,

HamomenM, uro HoaedaHEds, OpoHcKOmRIHe
Toakko Gnarogapd EAYANRHOMY 3&0ACY HEPrHH,
pasmmEaores ceoboanuiMB, [lepron ceobomHBEIN
rkosebaHuil papeH cofcTBeHHOMY DepHOIY Koneba-
TEIbHOIN CHOTEMB!, B JAHHOM CHVYAe DEPHOAY KO-
nefareTkHOTO KOHTYDE. PopMyas Ans onpejese-
HHA DepHoja CROOOIHEX MIeKTPOMATHHTHEIX KO-
nedasuil GRLIA DONVYeHA AHTMTHHCEHM HHIHKOM
Yuasamom Tomconwonm g 1853 r. Ona HAGKIBA*
erea gropraynold Tosmconas 1 BRITTATAT TAK:

T=2n./LC.

Ha panHoil qopMynsl casayer, 470 NEPHOL KO-
AEfATENBHOND KOHTYPA OUPSACIHETCH [IapaMer:
PAMH COCTABIAIIIHX ere JINEMEeHTOB: HMAYK-
THHHOCTEI) KATYIIKH H EMKOCTHI KOHJISHCATOPA,
Hanpumep, nOpH YMeHLIIEHHH EMEOCTH HAH
HHIYKTHBHOCTH HepHoa KodefaHHE IOIXREeH
VMEHBIIHTHCHA, & HX HACTOTA — YBEIHYHTHCH,
[poBepHM 3T0 HA ONLITE. Y MeHBIIHM EMKOCTL Ga-
TAper, OTHAKYHKE OT Hedé HECKOABKO KOHIEHCATO-
poB. Mel YBHAMM, 9T0 KONeOAHHA (TPEAKH raib-
BAHOMETPA YUACTHIHCE.



B #Haganme nmaparpada oTMeYAnTOCH, YTO OO-
JABAEMEIE B AHTEHHY BREICOKOYACTOTHEIR Kodeda-
HHA HeoDXOIHMEL A8 CO3OANRA JMeKTROMATHHAT-
HErx oad,. Ho gos roro 9Todsl BOJAHA HEAVYATACE
BTéHeHHe AAMTEIEROID BpEeMEHN, HYHRI HEFATV-
xawime xonebannsA. [aA cosgAHHA B HOHETYDE
HEBATVXAKIINX Kodelaanil HeolXoZHMO BOCTION-
HATL HOTEPH SHEPrHH, NepHOAHYeCKH IT0KJIH-
YAA KOHASHCATOD K HOTOYHUEY Tokd, B reseparo-
P& 8T0 OCVIIECTRIASTCA ARTOMATHHEC K.

LTS 1. Jlas wero aeKTpOMATEATREES BOOHE ToaanTea o arTenEy! 2. [ogesay
B PARAHCEEIAHHE HONOALEYHTOA JMeKTROMADHATHRE BOXHM BALEOKOH
uparorel! 3, Yre npegcranarer cofoft woasbateswmsit wonryp! 4. Pac-
CHRASHTE ORI, X008 A Halnogaemos peayIeTaTe oneTa, maclpamkén-
pore He pHeyEEe 137, Kakum ofpasos PAIRBAHOMETD MOT DEFECTRMDO-
BATL MpOHCYGIANINE B SToM KoHTYRe Bodelanin? 5 Kakie npeodpasoan-
HIA SEEQTHN OpONCXONRT I EIVIETETE IR TROMAMNTHLIY Bomeianii?
6. [lowemy Tok B KATYIIKS Ne NRCKPAMIRETCA B TOT MOMEHT, KOTIL HOH-
StHIATOD paspAxen? 7, Ot gero aanncut cofcreennsil nepeon Homeda-
Teannoro HonTYRR? Kok ero MoXesc masetnTs T

YNPAMHERHE 42

Eonefarensaull KOETYD COCTONT M3 KOHISHCETODA HEDOMERH0I BMEOCTIE
H RATYITEH. KaK DoIy9nrs B 3ToM BONTY P JIeETPOMATHETHEDE Komefa-
HUA, DEPHOLMW BOTOPME oTNmATHeE Oul B 2 paaad

Hepegasa B npHén HEPOPMAIRNR MOCDEICTBOM
ATEHTPOMATHHTHRIX BOJIH HASBIBABTCH paduo-
CBRAILN. JIMMMH DPDALHOCHAON HCOWILIYIOT, HA-
NPHMED, A8 OCYIMECTRISHNE paguoTenedosrol
CHANM, OPpegauH TesaerpamMs, axcaMpae (hax-
con), PATHOBEINETENRHEIX B TENEBHINOHHEIX TIPo-
IpasM,

Papuoceaas npepcragifer cofoil goBonbHO
chnomHEbi nponece, [ToaToMY pACCMOTDHM JHIIL
Hanbonee ofIIHe OPHEIAOR OZHOTO E3 &8 BH-
0B — pAOHOTEN&pOHHON CRAIH, T. 6. Nepaja-
HH IEYROBON HHQOPMATIHH, HANDHMED pauy |
MY3IBIKH, ¢ DOMOIIEK 3AEKTPOMATHHTHEIY BOIH,

191




Puc. 139, Brorx-cxemn
O ECEA DA HOCEAAN

CapppaTop
AT YCENE
woaskaanil
ERcoROH (Hecyed)
LT R

!
BRICOHOBCTOTHRR BracomoqncTor Hue

NN

Ilna noayHeHns NelocTHOMG NpeacTanien s ob
aToM mponecce ofparuMen ® GMox-cxemMe, mpen-
CTABNEHHOH Ha pucyHKe 138,

Ha pucyrke 139, a naofpameno nepedamuyes
Y PO a0, COCTOALRE W3 MNeHEDATODA BREICOKO-
HACTOTHRIX KoJdelanul, MAKpodOHA, MONVIH-
pYRero yerpoilcras i nepejaiinel ANTe HEL.

B mukpodod DOCTYIAIDT 3EVHOBEE KodebaHma
{peus, myanuiika 1 T. 1.). OHHR NpeodpAIYVIOTCA MEEK-
podiooM B afeKTpHYeCKHe Konebanua TAKOH e
hopMel, KAKYH IMeIOT aBVEORRE. Mo MEKpodoRs
HHAKOMACTOTHRIE AMeKTPHYSCKEE Koae0aHAA MO
CTYIAKIT B MOAYIHpYIOIIee yerpoiicreo, Tyaa e
W3 MEHEPATOPE HOJAKOTCA BEICOKOYACTOTHRIE KO-
nefaEnA NOCTOAHHON AMITHTYILL

B MoayInpyOIeM VeTpOicTEE AaMIANTVIY BR-
COROMACTOTHIX KoeDaHnll HaMeHAOT (MOIYIH-
PYIOT) € DOMOILK AMIEKTPHYECKHK HoJedaHHHE
IBYHOBON H80TOTH. B peaybTATe AMIIHTY A CTA-
HOBHTCH NEpEMEeHHO, TPHYEM MeHACTCA OHA TOY-
HO TAK e, K&K W DOCTYVIanine 13 MEKpodgoRa
adexTpiueckne kKonebanua. TakHe JRCOKOYAC-
TOTHHE MOFYIUpOSAMibie 10 ANTIARTYAS RoJdeda-

B LT R ] MY AHPOBAHHELE
BTG R

Mogvnrpyimes @ﬁﬂ!ﬂ[‘@!ﬂl
Nﬂ"“ﬁﬂm YOTRORoTRS

Anyronue ‘—l"'--"'rELrl:mrpmccum Hapesamasn
pombhnirm | FTLAERE rTERmR
sayionall yaeToTE |
a
¥ Bucosouacrorane
MOTYIAPOBAHHELE S — e
romefanna HIJ-J]EEEH.H“HEIM: AnyroEue

Mpaisman
NIETEHED
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mwﬁwm ABYEOROH WACTHTEL woaeiamn
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HHA HecyT B cebe HEQOPMALEND o (OpMe 3BVEORO-
ro curaana. [loaroMy 94acTOTA BREICOKOYACTOTHERIX

KOMefaHN HASLIBASTCA HeCyuel.

ﬂpﬂ-l.l.ﬂﬂ'. HEMETEHA AMILTETY I BRICOROMECTOTIHAMY Kojgefanni ¢ YAcToToH,
PABEOH YACTOTE ADYVEOBOTD CHIMANA, HASLBASTEH AMILTHTY THOH MOy ISIIHE.

7 = Mipiemnre, %1,

IMog BoaAecTENEM BRICOKOYACTOTHRIX MOIYIH"
POBAHHLIX konedanuil B neperamined AHTEHHE
BOJHHKAST NepedMeHHLIl TOK BRCOKOH YacTOTH,
JTOT TOK NOPOMIACT B NPOCTPAHCTEE ROKDYT 8H-
TeHHE 3IEKTPOMATHHTHOS N0k, KOTOPOe Pacnpo-
CTPAHAETCH B NPOCTPANCTEE B BMAS 3JeKTPOMAar-
HHTHRIX BOJH M JOCTHTAST AHTEHH PALHODPHEM-
HEIX YOTPOMETE.

Bz yie anaeTe o TOM, 4TO MOITHOCTE HIEKTDO-
MAFHHTHON BOTHAE OPONOPIHOHAIRHA TETREPTOH
eTeleHn 88 yacTors: P~ v,

JANeKTPOMATHHTHRE BONHB BBYROBRIX, T.@.
HHaKAX, ZacToT (oT 16 mo 20 000 M'o) amenT Ma-
AVE MOIHOCTE H NOCTE HANVYEHHA 096 HE GLICTDO
FATYXAKT. ITHM ¥ BHIGBAHA HeoOXOIHMOCTE HC-
NOJIBIOBAHNA MOJAVAHPOBANHEIY PaJIHOBOJIH, KO-
TOphie GIArONAPA BRICOKOH Hecvineif uacToTe pac-
MPOCTPAHANTCA HA GOABIINE DACCTOAHEEA H NDH
aTOM COOEIEAT HHGOpMADHI 0 GopMe mepega-
BHEMEIX 3BVKOBRX KomeOanni.

Kar spguo s prcyHka 139, 4, pagmonpaéMHoe
YCTPOICTEO COCTONT U3 IPHEMHON ANTENHE, NpH-
EMHOTO DESOHHPVIOIErD KonefaTelbHOro EoHTY-
pa @ demexmopd — ANEMeHTA, NPONYCKADIEr
NEPEMERRLIH TOK TONMLKO B ONHOM HANPABIEHNMN,

B npuémayi AHTEHHY HOCTYIAKT BOJIHEL OT
MHOKecTEA pagnoctanuni, Ho xasaas panmo-
CTAHONA GUVINRCTEIAST BEHIARKE TOJILED HAE CTpO-
e onpefentHEol, oTBeIEHEOR el HeoyInel wgac-
TOTE,

HacTpaneas cBOl pATHONPHEMEHE HA YACTOTY
HYXHOH pAIMOCTAHIHH, BH MeHfere coferpen-
HYH HACTOTY HMENINETOCA B NPHEMHEHKE Koseba-
TENLHOTO KOHTYDPA TAK, wTobnl oHA Ohina pabHa
HECYIOeH 4$acToTe M4aHHOH pPAIMOCTAHIIHH, T. E.
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Puc. 140. Npodhamins
WRECOK YN TOTIIE Y
MOV ANPORAH N
Hivtefias i

L ANV IOEELX
woaehasai

YTO0E] KOHTYD ORI HACTPOSH B DEIOHAHE © KOJE-
OAHHAME, TeHEpHPYVeMLIMH HA JanHol pagmo-
crasuun. [Ipn stoM aMnanTyas wogefaHuil BLI-
GpasHoll PAAMOCTAHIOHHE B EOHTYDE BAILIETO OpH-
EMHHEA OVIeT MAKCHMANBHOR M0 CPABHEHHIO C
aMnanTyaaMe konebaanil, TOCTYIHBIDHX OT pa-
AMOCTAHIME, BENIAKIIMX HA ADYTHX HECVIIHX
yacToTAX. B 2TOM 3aKMHOYARTCR BTOPOE HAIHAYE-
HH? HecVinel YACTOTR — OHA obecheudBaeT BOa-
MOMHOCTE HACTPORKNM HA YACTOTY HYHHOM pagno-
CTAHLIHH.

I[puEATHEe KodefaHHA CHAYANA YCHIHBAKOT.
dareM 008 npecdpasoBAHHA BRICOKOYACTOTHRIX
MOJAYAHPOBAHHBIX KOMe0aHNA B 3BYHOBbBIE IPOH3-
BOART demexmuposadue, T.e, npooecc, obpart-
Hel MogyaAnuH. JeTekTHPOBAENE TPOBOIHTCH B
JABA ATATA: CHAMANA C NOMOLIBID JeTeKTopa (npen-
cTaBnsomery cofoll aJ1eMeHT ¢ OZHOCTOPOHHeHd
npanu,qauu-:'rhu;:] M3 BRICOHOYACTOTHRIX MOJVIIH-
POBAHHEY KoneDaHHMH DOIVHaKT BRCOKOYACTOT-
MBH oyascupyiomui rox (puce. 140, a), a satem 5
AMHAMHEE 3TOT TOK crlaMHABAETCA H npeolpasy-
ETCA B KonelaHHuA 3pyVEOBbX YacToT (pue. 140, &).
He s03MoMHOCTE HCOONBIOBAHME JAEKTPOMAr-
HHTHRX BONH JAN# [Oepejadd pajHocHraEaIon!
BOEDERIE YHadan B 1889 r. Aaxexcandp Cmena-
Hoguy [Monoe., B 1886 r. opy noMOIiH CROH-
CTPYVHPOBAHHBIX HM [NEPelaTUMKA H NPUEMEHEA
PENHOCHTHAACE Nepelal NEpPEYID B MHPe PagHo-

rpaMMy, COCTORNIVE: H3 JABYX CJA0B

AMERCAHORP CTEMAHDEW «Fenpux I‘F.'Pll;i--

nonoe

Pyecppl fHIHE, ATesTROTEXHIE,
pxoliperaTens pagno. CRoE H-
mgmﬁagmm EI[EHTWH:TF?I{!IIII[T' JAeTeHA © 0 DOoMOMIILE TeIenNHIHOH Hﬂﬂ

#eix sonedanl, Heobpda mpain- gepesauel TpyOER, RoTopad npeod-

HYH AHTEHHY, DOCTROMT TepALIR

B MEpS pAIHNTPREMEHE

194

IIpn oepegade TETCBUHIROHNLIX OPO-
rpAMM BEICOHOYACTOTHHIE Nogehamna
MOIVIRDYIGTCA HE TOILKO IBVKOBLIM,
Ho ¥ BHAGOCHIHANOM. ITO OCYHIECTH-

pRAYET ONOTHYECKOe HaohpaXtenmHe B
aaeKTpoMarHuTHREe Honebanma. Mogy-

| Pofuscusnans — onemkTpocarsinTiide BOSHB, KIAYIAS-
MENE B TEUEHRE KO EMX OPpOMEEYTEOR BpeMEHNE B TRANARICHE
gacTor or 10* go 108 o,



AMPOHAHHEBE TAKHM O0OPAZOM BRICOKOMACTOTHRIE
rogebannn sapmouaoT & cebe uadopManumn o
0 aByKe, H 0 naobpasKeHnn.

B rejepmpeHdM HCNONLIVIOTCH BOJee BRICOKHE
(MOPALKE MITTHAPIOE MePil) HECVIHE TACTOTE.

=
m 1 Yye maswumscren puguocarsnee! 2. Dpnoegure 2—3 opamepn #emems.-

T

noaams sanai paaweceaan. 3. Henoasays ppovionee 139 a0 1440, pacexa-
MHTE O NPHHEOKIAY DY IneoTRAGILNE DRAHOTessponoR coaai. 4. Yacro-
TA HaB®X koaedaanl HeansasTch Becymmef? 6. B uiy sanmmoussTen mpe-
nece AMILIATYARON MOZVAREN SAeKTPITIecKEX KonelaHei? 6. [lowewmy
I PHTHOCEAFE HE HOOONLEIVIHTON SIEETROMACMATHLIE BOTHLT INYVHOBRX
yacreTT 7. B wii sainiodneres ponecs aeTeRTHpoRLine soaefami?

IMepuoa vonsbasnnil sapAgos B AYTEHEE, MASyUaAKEel pARHOBOIND.,
pasen 1077 ¢, Oopegesnre SEcTOTY 3THX PEIHOBOIH.

B mayame XIX p. onsltEsiM nyrésm Hwlga nog-
TREPMJASHA COPABELIHBOCTE MHOOTE3IL] O BOJHO-
ROH NpEpoge ceeTs, B To BpeMa HI O HKAKHX BO-
HAX, KPOME MEXAHHYECKHX, YUSHEI® SO18 He JHA-
aw, [TosToMy cunTamH, 9T0 CcBeT, DoLo0HO 3BYEY,
npegcTaRatAeT coBOH MEXAHHUYBCKYID YODYTYVD
BOJTHY.

Bl yate aHaeTe, 4TO YIDYIHE BONHE MOPYT BOS-
HHKATEL TOJALKO B BRIISCTRE, TMOCKONLKY MMEHHO
YACTHIEI BeIIECTBA COBEPIIAIOT VIDYDHe Kome-
faEMA, pPACTPOCTPAHAIIHECH B OPOCTDAHCTRS
(BENOMHENTE ONRT, A0OKA3LWEBAKMINE, YTO 3BYH He
PACOPOCTPAHARTCA B BAKVYME).

SHAYKT, eCAl cAeMm — YNpysas aoxHa, mo 0aR
£20 PACRPOCMPIREHUA HUN A Cpeda.

OnHAKO CBET OT BBEIN NOXOOHT A0 HAC Yepea
TakHe ofJACTH KOCMHYECKOro IpocTPANCTRA, T'le
HOT BRIIECTEA. ¥ YHTHBAA 3TOT (PAKT, CTOPOHHEKH
BOAHOBRIX BOZ3PEHUIT HA MPHPONY CRETA BHIOBH-
HYJIH FHOOTE3Y O TOM, WT0 BCE MHPOBOE IOpO-
CTPAHCTRO 3AMOJAHEHO HEKON HEBMANMON YOPYToi
Ccpenoil, KOTOPYH) OHH HAZBANH CESMOHOCHbLM
pupom (Hpes o cymecteoBaHuM admpa Gmaa
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Hesteaguen i i m-reopoTHe,
QCHADANTONORERE BaawTepnil haom-

puickasafa eme B XVII 5.). Canranocs, 410 EMeR-
HO B 3TOM HpHpe I pACHIpOCTPAHASTCA CBET.,

B 7o ke BpeMsa OpegnoJoeH e 0 CYIIeCTBORA-
HHF CBETOHOCHOTD sdhHEpa DODOHIANTO MEOTO Dpo-
THRODEYHI B Bonpocok. Tak, HATPHAMED, B HOHIE
Broporo gecarmiaeTina XIX B, 6mm0 BEIACHEHOD,
4YTO CRET ARAACTCA monepedHod nonnoi. Hamect-
HO, 9T0 YOPYrHe DONepedHEe BOJHE BOAHHKAIT
TONLKO B TRBEPAEX Tenax. [lonyuamocs, 4To cBeTO-
HOCHBHE apUp DpegcTaEAgeT cODOH TEEDIOE TENO.

B cBaal ¢ 9THM BOSHHEAT BOMPOC O TOM, KAK
IIAHETEH M ADYTHE HefecHRE T4 MOTYT ABHTATE
CA CHBOIB TBEDOBIA oHp, He HACOMTHBARE IDPH
BTOM HHEAKOrD COMPOTHBIEHHA.

Bo sropodi nonxosrae XX 8. Maxceensa cozzan
TEOPHI SI8KTPOMATHAETHOTO MOJMA, COTAAcHD KO-
TOPO ATeRTROMATHHTHEIE BOJTHR, TOA0GHD CRETO=
BEIM, ARISIOTCA TONEPEUHMME W DACTIPOCTPAHS-
IOTCA B BAKYYME 00 cRopocThie cReTa. Hoxona na
TOrG, 9T0 CRATORKE W ATEKTHOMATHHTHRIE BOJTHE
ofimaxarT ofiniavy crofcTRamMu, Marerenn npen-
MOTOMHI, UTD CEEM AAISEMeR SOomusM npo-
Ba e e 398 H'J'J‘]}]‘l).l:'.ﬂ SHURMTHA X S20.0H.

Hankaeiimes pARSRATHE QHIAEH DOATEERINIO
aTo npegnonosenne, Crano scHD, WTo EHIH-
MLTﬁ CRET — 70 TOORED H-E'ﬁﬂ."ThIEIE;I J],I.[BT[E.EEFH
:IJTEI{.TWHBT‘T!]WH}JI BOTH © JIJ'I'I:-IHDI-‘I BONMHEL OT
28107 po 7.6-107 m mam o uacTOTAME OT
4,010 g0 8,0 - 10 I'g (oM. pie. 136).

TE]'!I HE MEeHEese ﬂﬁﬂﬂ?ﬂl‘]mn& O TOM, 4TO B FE-
KOTODBIX CAYYAAR CBET BEAET celif AHATOTHEHO OO~
TOKY SACTHL, HE NOTEPAI0 CEOSH AKTYAIBHOCTIH.

K sayaay XX » BRACHWICCH, 9TO 3IeRTRO-
auaaMaks Magcseana ue nosponaeT GOBACHHTE

HEKOTODEE MKCOEDHMEHTATBARE Qak-

MAKES NAAHK Thi, [IPOTHBODEYHA MEXRIV TEOpHEeH R

SHECIEDHMEHTAIRHBIMHE Ja8HHBIMH ¥Yida-
Joek PRSPDEINNATL, ITPELHOIOHHB, STO
CHET oluraaaeT HOPIIYCHRYJIAPHREI MM

£ Apwon semyrgensa [lnnmsn caoficreasmy. B 1900 . HEHE[[HHE ¢'H'
HRHACH OCNEBOH TOBRTE ATANS ank Make ITAdKE BRMIBHHY.N FAIOTE

POARITTSES gfSLIIEm

186
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HHTHYH 3HEDMHE OTAEALRHEIME OODIHA-MB 2 —
Kaanmamu. IJgeprea E wasnoll nopimd npaso
NPOTORIHORATRHA TACTOTE v HETVUEHHA!

E = hv,

roe & — goadwbMUResT OPOTOPHMOHAARHOCTH,
NOAVIHBIIHH HAIBAHEE nocmoariold MMaanka.
B 1905 r. memenmnii dmonk Aawdepr Dita-
MTERH BRIIBUHYA WK, COTOACHO KOTODOH adex-
TPOMATHMTHEL® BOJHLL © Y98CTOTOR v MOMHO Dac-
E =hv CMATPHBATE KAE OOTOK KBAHTOB HAIVIEHHA ©
aHeprien E = kv,
B EacToAmes BpEMA KBAHT SJEKTPOMATHHTHO-
I'o HAAYHeHHA HAALIBAKT THHFE homoHo e, -
ToH (0T rpe4. phos, photos — cnet) — or0 anemer-
TAPHAA YACTHIA, ABTAKNITAICAT KEAHTOM 38K TR0~
MATHHTHOrO HaAY4YeHHA (B TOM WTHOAE CBeTa).
dorod He ofnagaeT HA Maccoll, HH 3apamgoM M
BCETAA PACTIPOCTPAHAETCR CO CHOPOCTRI0 CBETA.
Taxum ofpasoM, cBeT 0OMTATAET KAK BOMTHOBLI-
MH, TAK M KOPIVOCKYIAPHLIME CBOACTEAMH.
C yEeagueHHeM YACTOTH SJAEKTPOMATHHTHOTO
Hanydenns s foaLiel cTeneEl NTPOABIAOTCA IO
KOPOVeRYVIAPHLIE ceofieTea, T, e, ceolicTRA, TDH-
CYI[HME MOTOKY YACTHIIL, H B MeNLmedl — BoXHO-
Bule. Ha Brex AHADAZ0HOE SAEKTPOMATHHTHRIX
BOMH HAHOOMEs APKO BRIDAMKeHHEMMN KODIYCREY-
JAPEMMH CEBOHCTBAMH OOJMADAET IaMMa-HIJIyUe-
Hue (ew. puc. 136). Hogpobaes 0 raMMA-KBAHTEX
Bhl VAHARTE HA CASAVENIIER IIABL.
ﬂimrﬂn-l 1. Kagonis BRAW TpegcTanaednd YEOHME 0 OJUpOLe CHETE B HATATE
XIX v T 2. West Graxa errapans HeolxXoTHM0cTs BEABILMEATA MROTEIRE O
CYIIECTEORAHAR cheTcRoGHOre abipa? 1. Kaxoe npegponomenie o mpHA-
poge cnern Buao caeaiae Marceaarom? Kanne ofimme ceoficres cbeta 1

SEHTHOMAMHETHRELY BOIH ABFAOHDL GUNORANATH I8 TAKOTD il latife g
menna? 4 Kax BassisaeTon See TN aTeRTROMATIIITHOTD Wiy Wermsma T

OUIAYECKHH CMBICH NIOKASATENS! NIPENOMAEHHS

B rvpree PHIHER 8 Knacca DL NOAHAKOMILANCE
C HEJNeHHEeM OPeTOMJIeHHA CRETA. TE-'IIE'[:IL BhI 3HAE-
TE, UTO CEET OPeACTARTAET cobol aIeKTPOMATHNT-

ia7



Hhlgé BONHL ONDEIENEBHHOTO MAHAMAROHE TAOTOT,
Onupascs HA AHAHUS O TPHDOIE CRETA, BRI CMOMRE-
T MOHATE (UANYMECKVE) NIDHYMHHEY NRETOMISHAA
H 00BACHNTE MHOTHE NDVTHE CRASAHHBE © HAM
CRETOBRLIE ABTEHHA,

Cornacio J3MEONY RPELOMAEHLR Caema
(pue. 141):

AYNH MATARMHE, TRETtMIEARL 0 NEPIEHTREY AR, TRFOREIENG 5 rpa-
HHLE PASTENE ABYX CPe B TOURS HATeENS IV, JeKaT B oMo ILI0CK0cT;
OTHOMEHHE CHEYCA YIS HATEHEN K CHHYCY Yraa npedosMIsiil coTh Beaudm-
Ha MCCTOMHEAA SO0 JaNsX 18yx opén.

.mﬁun.ﬂll

Pu, 141 [lepexona
O OAREOE AL

B IPFryH, I¥H
MPELIOMINETCE, T, ¢
MEENET HAMPALSEHEE

PACOPOCTRARER LS

198

sim o i
sin i 21 (1)
rae H'E] — RHOCUTE IS RONOI0MENl e

AOMAEHUA BTOPOH Cpebl OTHOCHTEIRHD NepRoil.
Ecam A9 NepexodT B RAKVIO-THG0 cpeny Ha
SdKYYMT, TO

gin a
=1 2

gir b d (2)

rae i — afcoTomibil RoOKdIamels APeIoMIe-

HUA (HAH DpOCTO NOKAZAMEr: NDEAOMACHURA)
BTOpoit cpeant. B srom cayvae mepsoit scpegoiis
HBIAETCA ﬂ'-ﬂ?fyy..ll. aficommmueill MOKIIaMEer:
KOmMopozo NPUHAM 30 eOUHULY.

::!\HHI:}H ITII-E'..I'IT.FHJT-EH’H.’E CRETA ﬁ-HJ'[ OTHRPLIT OTRT"
HEM TYTEM TOATAHACKHM yuéHmM Buaazebop-
dom Cuenauycom v 1621 r. Raxon 6r1 copay-
AMPOBAH B TPAKTATE MO ONTHEE, HOTOPRIE HAILIH
B OYMArAX YUEHOTO DOCHE 8rd CMEPTH,

MMocae oreputEs CHeANHYCA HeCKONBHEHMH
vuiHEIME GLl18 BRIABHHYTA PUIOTAIA O TOM, 9TO
RPAROMAEHLS caema alycA0EIENa UIMEHENILEM
&30 CKOPOCTU APU nepexode yeped dpaMuyy Jayx
eped, CHpaseliHBocT: 2TOl rEOoTeIs] BRIAA moj-
THAPHCABHA TOOPSTHABCKAME I0RAAATETRCTRAM,
BRIMIOTARHHEIMHE ~ HEIABMCHMOD JIpPYT OT  JApyra
ibpapnyackny maremaTiEoMm ITeeposm Pepma
(B 1662 r.) v ronmaeneswm drankom X pucmua-
rom Modzencom (r 1690 r.). Peankivy nyTaMu



OHHE TPAILTHE K OJHOMY H TOMY HEe DeIVIRTATY,
AENZAR, WTO

OTHOITENHE CHEYOR YIAN DALEHHA B CHEYCY VT8 TReaoMIeins 0Tk NeJiH -
A DOCTOANNAR I8 ASNNRIX ANYE ¢PaT, PAREAS OTHMIOENG CHOPOCTeH one-

THA B ITHX CPaAX:

sin o Uy
j'“";ﬁ - ™ Ty’ (3)

Hz vpapHenua (3) crnegyveT, 49TO ECAH YIOX
npenoMaenns [ MeHnIIe YIOIA DaNeHNA 0, TO

sin a ﬂ CRET ZAHHOH YACTOTHI BO BTOPOH Cpemeé pacmpo-
1 s 7y  CTDAHASTCA MEANeHHER, YoM B nepeoil, T, e.

Uy < U . DTO 03HAMALT, YTO BTOPAA CPeJa ABIAETCH

gnTHYNeckn Gonee naA0THOH, YeM MepBaA.

BaauMoceaal: BONHYHE, BXOXANHX B VDaBHe-

Hue (d), nocaVEKNA BECKHM OCHOBEHEEM LAA mo-
ABIEHHA 2IIé oJHOH (PopMyIHPpOBKHE OIpeleTe-

HHUA OTHOCHTEIBHOT) TOKASATENA TPETOMITEH:

GTHOCHTHILNLIM TOKAIATSIOM NPeI0MISHRA RTOPOH CPoIL OTHOOMTEIEED
e ol TATLRAFTeH (PHITUACKAN BEANYHHA, DAREA T OTHOITEHNK CROPOCT
CHETA B OTHX CPEIAX:

Agy ™ ==,
n™ g, (4)
o IIyers ayT cEeTA DEPEXOAHT M3 BAKYVYMA B Ka-
gy = — Hyo-mHbo cpely. 3aMennn b ypanmonn# (4) v, ma
¥y CKODOCTE CHOTA B BAKYYME ¢, 4 U’y HA CHOPOCTE

CEBETA B CpEe U, TOMYIHM YPABHEENE (8], asnaw-
INeEcH ONpodeSIeHTen A0CONDTHOTO NORASATEIA
NDETOMICN S

afHOaMTHMM TOESIATEACM NPeI0MIeHRH Cpeikl HAIMBASTCA PHIHYECHAN
BEANTHEL, PARNAT CTRGITGNNIG CHOPOCTH CRETA B BAKYYME K CHOPOLTE CRETA
B Ea G opene:

== ne=

=L

r ()

;



Cornaceo ypasHeHuas (4) i (), n,, noxaswea-
8T, B0 CHOARED D3 MEeHASTEA CROPOCTE CBOTA TP
ero nepexofse U3 ogHOH Cpeihl B ApYrYE, 4 B —
IpH NepexoNe H3 BAKYYMa B opexy. B orom
AAKIANKIYTASTCH iﬁu:uuer_‘fcuﬁ: CHBCA AaNdIAZeaeis

e TOMAEH LA,
SHAYeHNEe AbCoIHTHOTD ITOHAINTEIIH IO -
AeHHUA 1 AKGOND BellgcTBA Gonbme EMHEHILB

{1 orom yOesmaaor Jannse, cogeprramiEecs v Tab-
anuax fuandecknx cnpaBouenxos), Torma, co-
CAACHO YPaBHeHHD (3), c/o> 1 ®H ¢ >, T. 8. CKO-
POCTLE CHEITLG & A KG0M SELLECITBE MEHBLUE CHOpOC-
Ml Ceema 6 8aKyyMe.

He npupons cTpornx obocHoBAHME (OHE Ca0H-
HEI H TIpoMOSIEH)], OTMETHM, YTO NODPHYHHEOH
YMEHBIIEHHA CKOPOCTH CBETA OPH ero mepexome
M3 BAKYVMA B BEIIECTEO ARIASTCA BIaMMOmeicT-
BHE CEETOEOH BOHEL © ATOMAME H MOMeKVIIAME
BeMecTra, Jem Goabiie onmMuyecKal niomuocis
BEWECMan. MeM CuALNes 3mo aaumModelicmaue,
MEeM MEHbWE CRODOCTNE CEEME U MeM Goablie
noxgaamens nperosmagnud. Taxmm  ofpaaom,
CHOPOCTE CRETA B cpexe H abcomoTHRIA mMoKaza-
TEOsE NPLJOMISHHA ONPEIeIHIOTCH CBOMCTRAMM
ATOMN CPEIEI.

Mo ypcaoBsM aHAYEHHAM MoKAZATeNeH Dpe-
JOMISHHA BEIIECTE MOMHHD CDABHHBATE HMX ON-
TidHeckre AoTHOETH. Hanpumsmep, TOKASATEIN
OpeIoMISHHA PDATHYHEY COPTOR CTERTA JeXaT
B npegenax or 1,470 go 2,040, a8 mMoKAIATETR
npenoMmaeRna rogn paker 1,333, Fuaunrt, crex-
A0 — Cpega CITHYeckl o IIOTHAN, TeM ROIA.

o

--r_l..

Ofparumcs & pHevEEY 142, ¢ moMomen Ho- '
TOPOTO MOMHO MOACHHTE, OOWMEeMY HA TIDaHALEe
Pue 142, [pm Depexo: AEYX Ccpel ¢ HIMeHeHMEM CKODOCTH MEeHSEeT-

REORENEES AT Cf W HAMDARIEHNE DACTIDOCTPAHEHHA cEeTosol
Ha BPOUAYXN | Ay PACTIROETRA
c“ﬂPnE'L CHneTH :,I'H:-I:I-HL- EUJTHH'

miAeTCH, ponT MANTHLL, Ha PHCYHKE HEUEFIEH':EHH CEETOEAA BOJTHA, e~
i BMECTE ¢ I H oS

EKOPOCT MEEARYT PEXOMAINAR H3 BOAAVA B BOMY H IMATAROIIIAA HA
NATpALTEEE MPAHWILY DASMETA STHX CRES MO Y¥riaoM (L. B noa-
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AYEE CBeT DACTpOCTHAHAETCA CO CHOPOCTBEY Uy,
AR BOOe — ¢ MeEHLEIITSH CHOTHHTREDY r:x_.

[Teproit ao rpaRMIL QoxoanT Togka A BoamE.
o MpoMestyTor spesdenn Af Touxa B, mepesena-
fith B BOZAVIE ¢ NpesRAel cxopocThio ¢, gocTar-
HET TOYKH B'. 3a To »e Bpemsa TOuwka A, mepe-
MELAHCE B BOAE C MEHBIIEH CKOPOCTLIO Uy, NPOf-
JET MeHBOIee pPACCTORHAE, AOCTHTHYE TOIBEO
ToukH A", Ilpn atoM Tax HAIKBEASMELH QPOHET BOJ-
HEl A'B' B Boge OKAMETCT DOBEDHYTRIM HA HEKO-
TOPLIH ¥TOa Do oTHOIEeHKIO K dipoaty AR poaam
B BO3AYXE. A BERTOD CROpOCTH (KOTOpHEE Beer-
A NepieHaAnEYJIAPERE E (PPOHETY BOJIHEL ¥ COBIA-
AaeT ¢ HAOPaBIeHHEM ed PACTPOCTPAHEHHA) TOBO-
paYHBAETCHA, NpHOIMEAAChH K npamoll OOF, nep-
neRARKYAApHCH K rpasune paagena cpex. lpwm
STOM YTOJ NpefoMieHnd [} oKAkIBAETCA MeHEIE
¥yOaa nafneHsd o, TaE OpoHcXoHT NpeiloMIeHde
CRETH.

H3 pHCYHKA BHIHO TAKHE, TTO OPH DepexXole B
ADYTYIO CPely H IOBOPOTE BOMHOBOrO GipOHTA Me-
HAGTCA H OJHHA BOMIHE: NpPH Nepexoie B ONTH-
qecKH DONnee MAOTHYE CPeny VMeHBIIASTER CHO-
POCTE, JTHHA BOMHEL TOME Y MeHBITASTCR (A, < L, ).
o coraacyeTed M C uzBecTHON RaM QopMyToi
A= 0y, w2 ROTOPOH CABAVET, UTO NPH HeMAMEH-
HOoit yacToTe v (ROTOPAA e BABMCHT OT NAOTHOCTH
CPEIE] N DOJTOMY HE MEHESTCHE OPH Nepexoge
JTyua HO OAHOH cpegll B ARYIVIO) YMEeHbIneHRe
CHROPOSTH PACTPOCTDAHEH NN BOINE COMPOROEILA-
BTCH NPCIOPUHOTATLEEM VMEHRIDERMEM JAHHL
BOSTHLL.

[ i Kaxee B3 BV BEU(ECTI ARTANTCN CUTHYECHHN Gomee woornka? 2. Kawx
OOPAQITARTEN R AOTeTH IPEAGMIEENE Jopes CROPOCTE CHTA B Cpe-
arx? I Cme crat pacnpocrpanneren e nanbonsmefi cxopoorto? 4. Ka-
wivaa fEEaan AR TR YMERLITEHTA CEOPOCTI QI0TH IR 0TO o=
NOIE HF BEAEYYMA L CDeRyY BHAH 03 CPEAR © MENLImeHE orrrreaeceadl muorao-
OTRE B opeay o Geaemed? 5 Yem onpeastamoTes (T. 8. 0T 90O umieaT)
ABCOAMTHRE DOKE3ATEAL NPRIMISHERA CPeIE W CKOPOCTH CROTA B HeliT
5%, Paccrasure, 410 UaI0CTPEPYeT proyaor 142,
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1. Hakue ga '!'!.I-E!I-t BETMYH — IIWHA 80THE, T&CTOTA W fHO-
FEECTE PACHIPOCTRAHEA A BOAHE — HIMEHRTCH OTPH e
KOAE BOUTHLE T BAKYYMA B ausas]?

2 Honomesaya pHEcYROE 143, moRamoTms, W7 OTHOCH-
TEALHMA MORATATENL TPET0OMIEENE Ay, KIA AAHHEX
ABVE CpM0 AR SARHCHT OT YTIA NAIeHER IVIa CHOeTA,

2. Kaxsa wo gsyx cpea (pec. 144) ofasaper Gogasaed
orrimaserof mastiaooree! B pamoll w3 ERX avw ceeTh
pREmpocTpaRAeTeR ¢ Gosianelt cxapocrnm? OTeer ofio

CHYITTE.
4 Menoapayn ypasuennd (4) v (B), moessnTe, ume my =

il
= "_2 » AR R, — AfCOMIOTHERA [ORAILTEThL TPEIMAENHA
I

DeEpRod CpEIh, & £, — BTOPO.

Yigaaxue: BRDAZHTE B3 ypaARAeNH A (5] ceopein ¢ CHeTa
B oCpeae Yepes © WM 00 BHATOCHE ¢ DOJyHemmod
DOpMVIOH aanmueTe POPMYITE ANA OOPeTeTeHHA CHO-
pocTell v, i vy, BXOSANIAX 1 YPREHEHHE (4); 3amexnure 3
YPABHHHH (4] t'y B 0y Ml COOTRETCTHYOIHE UM Gy KBeH
EhiE BRPAMEHEA 8 YIPECTATE DomyEeHnye dopaymy,

Bi]  AMCNEPCMA CBETA. UBETA TEN
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Bl v:e sHaeTe, 4To AGCOMIOTHME NMOKAZATENE
NPETOMISHEA Cpelkl oNpeleIdeTed €8 CBROHCT
BAMN.

Hanawres 18 cRONCTRA CPEARl EANHCTBEHHLIM
thaxTopoM, ONpeJeTAINIIHM TOKAZATE L NPEI0n-
JeHHA, HIH CVIIecTEVIOT KaKAe-THOD IpyrHe
NPHYHHELL, OT KOTOPLIX OH 3aBHCHTT

lIna OTBETA HA 3TOT BONPOC OPOJENAeM OIILIT,
HaohpaxmEénueil Ha pRcyHEKe 145 (Bee naobpasmen-
HBIE HA PHCYHEE MpeAMeTL] DAIMEIIEHA] HE HIACC-
HOM AoCEe ¢ MeTtaanudeckoll oCcHOBOW M yaep#n-
BAXTCA HA Hell Gnarogaps MMenUMel HA HHE
margpTanm). PasMecTaM 0R0I0 00 BER THEA OCBETH-
rens O auadparmy Il ¢ TOPH30ETENRHOR eIk
(pACTIONOMCEHHOR OepHeHAHKRYJIADHO AIOCHOCTH



Pwe. 145, Hafnsaeane
JLECEEPEHE CHETE HPH
MREXckAIHE B Opls-
508 CEETOBRIE JTyWeil
panBol 9ECTOTR

YEPTEMAa) H CHHHH cBeTopHasTp P (T.€. CHHEE
erexao). [1pn sTom Ha sxpase (poJsE KOTOPOTO BRI
NOJHAST VEPEIJIEHHAA Ha JOCKE H HEMHOIO OTO-
rHYTAaA OYMAKHAA DOJOCKA) HA YDOEHE CBETOBRIX
Oyuell NoayuHTed HaobpaseHHe mEeny cHHErO
neeTa (Ha pueyHre 145, a ero nogomwenne ofosra-
HeHO cHMBOIOM C, ),

SaMeRUM CHERH HABTP Ha KpacHul — o HA
TOM e MECTE BMECTO CHHETD H300DaKe M uie1n
yveugum kpactoe K,

Teneps Ha OYTH KPAcHOTO CBETOBON HYVYKA IO~
CTAEHMM TPEYTOABHYIO CTERAARNYI npuamy NEM
(puc. 145, 6; obeémuoe Haolpasenne OpHIMBL —
HA pue. 145, 2). [Ipoxogs gepea npuany, Jvd oT-
HAOHASTCA B cTOpoHY 0onee mMMpoRod &8 dacThH
NM, B peayarTaTe Yero HaolpaserRne MIEIH CMe-
IMAETCA BHAA B monosenue K.,

Ilponenaes ToT #e OOKIT, NPeIBAPHTEILHO
JAMEHHE KPACHBIH cBeTOMHIRTD Ha CcHERH
(pac. 145, a). Mut ofmapyasam, 9T0 HaohpaseHe
METH, NONYYEHHOE B CHHNX Jy9ax, IpOoMIeanny
Heped Npsamy, OxémeTca B noaomenEn C,, T.e.
CMECTHTCH B TOM e HANDABIEHHH, YTO M Kpac-
HOE, HO HA DOARINEE PACCTOAHHE,

IIpopegeHEEIH OORT CBHASTEARCTEYET O TOM,
HTO AYHH CHHEDO [BETa, HMeloiine DOABIIVID Yac-

0 @ I 7 E
1r H: T i : 4
S——
) N . E
!
E B J
- P
=~ 7 e
M B

6) N .

55, M
8) H_':- M ? Na"- Al
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TOTY, 9&M KpaCHeIE, OPETOMHIHCE CHOBHSE KDEC-
HEIX., JT0 OIHANAET, 9T0 afcoldmisi noxasa
Mesh NPeAoMICHER CMeKad, i Komopodo Ui
MOSAEHA nNpudMd, IGaUCUm He MOAABKD om
CHORCITLE CMERAd, WO W Om sacmone (om yaema)
ﬂﬂﬂ.ﬁ.'ﬂﬂ.ﬁ[n!.!f‘u?{? LEMES HEaO CaEeivii.

Ha proyasa 145, 0 angeEo, 9T0 Ve HA TDAHHN
NE npHaMsl mpy 0AH0M M TOM 3e VI8 [TATeH 0 1
CHHHH VY [OpPeJoMAACH CHIBHEE KPACHOID:
gin a _ sin o
gin P, © gin B.
OTBETCTEEHED GAA CUNLY AYYei FORbIE W Ormu-
YECKOA AANTIHOCHD CRLENAd, HO CROPOCTB X
PACAPOCMPOHEHUR 8 CMEKIE MEHBLIE CHOPOCTIL
KDMICHBX, ROCKOALEY CKOPOCH b 00DAmHo nponop-
YUORAABHO MOKGILMELN RPETOMAeNILR:

B, < [, aBAYHT, . T. 8 > 0. Co-

FanEwcuMocTh NTOKAIATEAA TPAIOMAGIIT BOIOETES H CHOPOSTE CHATA B BiMm

OT GACTOTH CHCTORDN BETHA FaGREAeTCH RCHepCHel CHeTaE,

Pec. 146, Paanoxenae
myvrrEs feanro creTn
B CIEHT

2044

——————

CHoB0 « TACTIEPCHA ¢ NPOHCXOANT 0T TATHHCKO-
ro dispersio W OIHAYART 4pPACCEAHHE, DAIBEHBA-

HHE s

Teneps, yvopar ¢ ocBeTHTENS HHEIBTD, Tpo-
OVCTRM Uepes Opeamy OTyuok DeJorno CBeTa
(puc. 146). M yRugUM, 4T0 3TOT IVUOK He TOJE
KO OTRAOHIICH ¥ Dotee muporol 9acTH TPHEMED,




Prc, 14T, Chnoosesnne
CHEETPAALTLIT [INETON
BB b T ARl

HO H DAINOMHEICA B cREKmMpP', B KOTOPOM CEME
BETOE — KPACHLIN, ODAHMCBRLI, MEnThIN, 8-
HMEHEIE, roavhol, cHpmi ¥ dooTeToRRE (KaK B
pilﬂ!.?I‘E] == 1L THH HY l[l-!j.l-'l-'!:'l'.l:]ﬂ.!-'l"l' ITI_E}:,']'H _.'[FI],-’FH,.

D0 HABOIHAT HA MbICIE, T0 DEILIE CBET ARIAET-
CH CAOMHEIM, COCTORNIAM H3 CBETOBRIX BOJTH DaAd-
HHIX [IBETOE (M COOTRETCTEEHHO PASHBIX TACTOT).

CHHRA B KEpAacHBIH NVYH, PLRIJGTOHHLIS B Hpe-
ABLAVIEM OODEITE H3 GEIOr0 CHBETA © NOMOLLED
(PHALTPOR, TPH NPOXOMIEHHN YeDed NPHAMY He
PRANATANNCE B COEHTP. JT0 FOBOPHT O TOM, Y0
HEETHRIE JVUH ABIAIOTCA APOCHIbLML, HIH, KaK
HX EHII:I"‘ HAIRIBANIT, .H-!'.IHﬂIﬁJ-!'J'.HHJ'.I‘]H'H.Ft'H'H,HH {{I-T
]_pE"{E'E EHY 08 monos ~DAMH,; edRAHCT BEHH]:\.I:H H
chromatikos HEETHOH. OHpAINeHHLH). ChBer
EAMA0Te BeTA MPEACTARTEH BOMHAME HACTOIL-
EO ':.-rﬂi':ﬂl't.l HHTEHATE SAaCTOT, YWTOD EIEIL[TI_I'[I:I 2ro
XAPAETEPHAVIOT OAHOH onpete e ol YacToTomM.

Hrofel yA0CTOBEPHTRCS, YTO TPHOMA He OKpa-
MHBABT, A HMEHHD PASNATAET HeTLI cBeT, ToeTa-
EMM HA TVTH BMINETINAND M3 NPHAMLI M pasto-
HMHBIMETOOA B CTHEKTD MyWKa cobmpaimyin amHay
(pue. 147), Mu1 vERIHM, 9T0 TOCTE OpeiOMTe-
HUA B THHIE DAGHOIBSTHES JYUYH, Nepecokascs B
TOUKE A, «CRISARBAOTCA , MTPHOOpeTAN GofAnTil
LE BT,

'n TAEHOM CUVTAS 00l CTIEETROM OONMESTER CON0S T
HOCTL HACTOT HAW OAWE BEH, POSBSTSAITANGE 0 namyaenne
EAKOro-amdd semecrnn. (B pimes covuae B anee enegmp —
1T COROEVTIHGOTE BCRX SHaveHEl Haxaii-awio dheosseciob
BEUANMANL]L, XARAKTEFIIVINOEE cHCTaMy BAH Opomecs, )
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Pue, 148, Onrr

0 o B D

CORKTPATEHRIX
ILEETOR

Puc. 148, Yoranonrs
JLIH OOTYSET
COACLENGTD SITEKT R

A o RACHEHAR TOTO,
NOSTMY SR L GHE
HAR TENRA, HERSTTIRATRIS
CONBEMHELIM CBETOM,
W ST PAIEEE TBETE

206

CAOEHETE COEKTPANLNEI® IRETA H NONYYHTH Ge-
NEIfi OBET MOMHO W HA OOJ8E NPOCTOM OTRITE.
BossMéM EapTORERI AHCK ¢ Waolpaskid HEIMN Ha
HEM PAIHOIBETHLIMK CEHTODAMI M VEDENIHM ero
HA RATY MeRTpobesaol Mmamune (pue. 148). ITpu
GLICTPOM DPANIEHME ZHCHA CO3DASTCHA BIEYATIIES
HEEe,; 1TO OH &'ﬂﬂﬁ .

3818 iMMeH BONPOCOM, HOYEMY OREDYIAIIINE
HAC TENA, OCBEIISHHEE ONHEM H TEM e coJHeq-
HBIM CBETOM, HMEIOT pasHbie npeTa. B uéM sarimw-
HACTCH ﬂJHEH‘-IEE HAHR NSRS TAEHOID FIEIJJ'II'I"-IH.E?

Hrolbl BHMACHATh 8T0, TPOIEJIAEM OOBIT. O mo-
MOIBIY VOTAHOBKH, HsodpAKEHEON Ha pHCYH-
ke 149, nmomyuaem HAE Oenom sKpAHe (Mam Ha
VEPENLIEHHOM HA JOoCKe JgacTe Geaod GvMart)
cnertp, Haolpameénsnil ga prevake 150, a. 3a-
KEpoeM TPABYI0 YACTL CHEKTPA IMHpOKOR Gvwmans:-
Hoft noxoexoll, ManpEMep JenéHoro meera, Mi
VEHINM, TT0 LUBET DOAOCKEM OCTABTCA APHO-36T6-
HEIM H Hé MEHAET OTTEHKS TOARKO B TOH obaacTH,
e Ha Hed MAagZanT e eHkie IVaH. A IpH oceelge-
HHH JYYAMH IDVTHX IBReTOR oHAa aubo MEHAeT oT-
TEHOE (B MéITol YACTH cORKTRA), IHOO BRITISIHT
réMuoR (prc. 150, ),

uaunT, NOKPLIBAIIAA MOTOCKY KPACKA ohma-
AABRT COOCODHOCTREY OTDAMATE TOMALKD J8TBHEIN
CHET H TIOrNOImaTh: CReT ROEX DCTANRHEIX ILHETOH.

Mur moaTODMUTIE & BAMH ONBITR, KOTOPEE IpPO-
aenan M. Hesoron 8 1666 r. O nponyeran wepes
OPHAMY YVIKHHA OVYOER COMHEMHOTD CHETa, MPOXo-
AHIIETD ‘IE]:IEH MANMEHBHOE D"I"'H-E‘FI:THE DCTRBHE.

depramo

Mundparss

—
=
== o -

£ e
—
——'_-
N

P [Mpsoma

Oxpan Jmadparua
I'padeon poagTop



Pug. 150. Crnpoumadi

{HEOEPLIERLIT)
GRENT

Pur, 151, Clenn
VOTPOMETRA 38 srtescnrd
nEE ABYETEY GHOMD
COBKTROCEOITA

B macTosmiee BpeMsa 108 NDOAVYSHHA YETHHX
H ADKHX CHEKTPOB MCOOILIVIOT CHelHATLHELS
ONTHYECKHE NpHG0DEL.

Ha pumcyvare 151 nokasaHo VeTPOHCTED H BHEII-
HHI BHJ ODHOID H3 TAKHEX OpHOOpOE — ABVXTDVG-
HOTO CIERTROCKONA,

PaccMoTpHM DPHEOAD OeiicTRHA CHeKTDOCHO-
na. B tpyfe K (puc. 151, a), massimaemoll oo
AUMAMOPOM, WMEETCH VAKAA mens S. Yepes
ATV mMeflbh MCCAeIVEMEIA CBET BXOOHT B mpubop
H DACHIHDAKIIAMCA DYHKOM nagaer #a auEay J1,.
MockoaRKy meaks S pacnonoxesa B GORATEHON
MAOCKOCTH 5Tol THHALI, T0 CEET BEIXOOAMT W3 JIWH-
SEl TAPANICALHEM NVUKOM, § SaTeM TAJAET HA
opsranry IT,

Tax kax DOAHL! DASHEIX IIBETOR (T. e. PASHLIX
HACTOT) OTRJICTANTCN IDHIMOH HA PAIHEIE YIILI,
TO M3 UPHIME BEIXOOAT NAPAMTEILHEIS TVIRH
PAZHONO HAUDABTEHWA (Ha DACYHKE DOKAIAHE
KPAHHME Ty TOTRED JBYX NYUKOD — KDACHOTO
" jpHodetoporo). OTH OYVYRN, NPEIOMEBIIHCH
B auHse JI,, obpasyoT B 88 (hoRaILHol I1ocKoeT

o3, paobpamennn menn S. [TpuuéM naolpaice-
HHH, COOTEETCTBYWINNE BOJHAM DASHBIX 4ACTOT,
DPHXOIATCA HA PAJHLIE MECTA NIOCKOOTH I3,

3,
AprTesnHaA

TPViaE ITpuama

Purb.q:ﬁ':l:n'.l:rns

OxyIRp
IEERITh
Kpermxa,
8K PRI BARMIAH

MPHANY OT CRETA

&}
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Ecnn ma mens nagaet Genrli creT, o Bee Hao-
OpaseHNA AN CAIHBAKTCHA B IBETHYI MOJI0CY,
B ROTOPOH OpecTABIeHE] BCe IBET.

Ecan e HecIeIveMblll CBET NpeACTABIART
colol cMeCE HECHOMBEHE MOHOXDOMATHYECHHX
{OpoCcTEX) OBETOR, TO COSKTD NOJVYHTCA B BHIE
VAKHX JUHAH COOTRETCTEVIOIINX TIRETOR, pasge-
JMEHELIK TOMHALIMHE MIPOMERYTRAMN,

B enexrporpade » muockocTH 391 TIOMETTIAATE R

droTonaseTHHEA, HO KOTOpOoR noavaaerosn $oro-
rpada comexTpa. PoTorpaduA COEKTPA HAZLIEA-
CTEA CRENmPOEDaMMOU ,

Eeqn #e B NI0CKOCTR D9 NOMECTHTE MATOROE

CTEHN0, T OOPAIYIOMIHACA HA AEM COBKTD MOJK-
HO HAGMIDAATE TIA30M, VEEIHUHEB HaobpameHne
C MOMOIBED JauH3E. B asroMm cavyae npubop
HAgLBAGTEd chexmpockonox. BHemHe cnexT-
porpad ®H cHeKTPOCKOD BLTIAFAT OJHHAKOBO
(pae. 151, &).

Ha pucvare 152 noxazan 0fHOTPpYONEIH cHIBKT-
pockon (sHemHEN BRI — pHC. & YoTpoOHCTED -
puc. § m&). B mxone ero ofbiME0 HCNOABIYOT IPH
BREIMOAHeHKH JgafopaTopHilx pafoT mo ONTHEHE.
B ToM, KAK OH geficTBVET, Bul pasbepéTech camMo-
CTOATENRHO NPH BRIIONHeHHH JATaNHA 4 H3 vo-
paskHeHHA 45.

r a4 ITHOIEPCHA CHETA
ONTTHEICA ettt
o i Ly
A
2 ! ik A > K
[3 e WY y T S
+ '|' > _'r-T =7 e S TR
8 P\ e st | -E Ny
il i n B
JTKE — sremnd « TErmeril gpai s
Puc. 152, Baemsxit BIL 0 CXeMA Tl = creRAs sTHRERRT GUITHET
yerpalicTES OIHOTPYEEHOTD Mxng aysed 400000 GBETA RNyg ™ Ay
COEHTPOCHENE, TFHACIACEOTD

AP ELIAOTHEEHT TNHOILHRIX ﬂ_l
AabopaTOpHEEE paboT Do onTHES
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CnexTpockon Opii CHOHCTpYHpoBAH B 1815T.
semensnn guankom Hosegom Ppaynzoge-
poas. 3ToT nprbop 611 HeobxXoauM YHEHOMY A8
HCCHEIOBAHHA ABIEHHA AHCOEPCHN, KOTOPLIM OH
FAHHMANCH E TO BDEMA.

1. Yro sasuiesercs apcoeponed coeta? 2 Paccrpsure of ouwre mo gpe-
noszeEnE Gemoro CEETA A OpEEMEe. (X0I OOLITE, PEIVALTETH, BRBOL.)
3, Pacokasnte of ollkme, daodpasiEosM B8 pacyaRe 1562, 4. B 98 an-
EMOUaeTen MRantecHan NPHYNNG RaTTHA THeTON ORPYINAONNIE Bae
Ten? 5 Hemonesya pecysox 151, paccxassare of yeTpoficTse cnesTro-
rpadpa. & Yro takoe cnexrparpassEn? 7. Yen coerwTporpall ot aHdEsTeA
OT CHRKTPRCROmA ?

S VIS 45

1. Ha croxe pressod komunme Aexmar gnn awers Gymard — Beaidi woaip-
uniit. B menTpe KEEIGTD IHCTE HAKISEH OpaNEessi Kpyr. YTo e vER-
OHTE, OUBETHE BTH JHCTH GEIRM CBETOM; ODAHAEGEEIM CBETOM TAEOTD He
ITEHHE, KA i Hpyr?

2, Hannmuime Ba Gesox adcTe Sysard nepese SyHesl Bazsaamil secex oee-
TOE CIEHTRE fUIDMECTERAME CONTEETCTAVEIIHE HEeTOn: K — HpACHEIM,
0 — opamsmesns, 3 — wibareoa oo, o Pecesorporme Syxnn gepes Tpéx-
CRAHTHMPTRORBIN cacil Apse oRpAMeHHEOH DPospataedl HOLTEGCTH, M-
o B roHMoeTER M crisan. SanmnnTe peiyneTaT aalangenit 1 ofis-
HACHUTE X,

FRQAANLE] 0 EARSCTRE YRAIARHG MUIKOCTH MOMES HOOOTEICEATE,
HATPHMeD, MATHHOER man ansmorEesll epon. paziMuHEe cokH 0 T, 1.

3 Precworperre pucymor 162, @ n ofbacHuTe, nowesy OpH BXO0e B IPHIMY
ADR nywn orRIOHAKTeN 1 eropony Bones muposodl ef uacti [yron npe-

MOMIEHEA MEHLUN YO0 DATeUHA), o OpY BXoge o oprasy DREE —
B crepony Goace yaeol eé gacTi (yro:z nperosaeHEA GOnbIOe YTO&

MR MNMA ),

B onopiTe, Hao0pa:sEeHHOM HA pHCcYHEES 149, mpr
NPONYCKAHAN COAHEYHOTO CBETA Yeped HpHaIMy
OONYHAACH CHEKTP B BMAE CHIOMWHOH OOA0CH.
B Hell Oblan opedcTiBie Bl BUe [BOTH (T, &, BOJIHEL
Beex gacror or 4,010 g0 8,0+ 1014 '), naapso
nepexoldamue ofHH B apyvroll. Tagoilt conextTp
HAIRIBAETCH CRAOCIINBIM HIH MHenpepblaHbiM
{cy. pue. 150, a).
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Puc. 153, [Tpe suece-
MM B O raEnoit
TOPCAKA Ky Oouea
nomnpE el oo
nnaNs ¢KpacHTen

B EEATHN IBET
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ComomHol cnexkTp XApaxkTeped INA TBEDILIX
N AHIKHKX HIOYYAKMIEY Tes, AMenUIHY TeMie-
PATYDY OOpAIREAE HeCRKOABKHX TRICAYH rpagvcoR
Menseua. CooronrHON CTISKTD MAKYT TAKMES CHETH-
HetHd Ta3R B TAPE, SCAM OHH HAMNOIATCH Mog
0MeHLE BEICOKAM JaBTeHBeM (T.@., e0aH CHIL
BIAMMOSEHCTENA MEHAY HX MOTeRYAaMH J0CTa-
TOYHO BEIHKH].

Hanpumep, cnaomsoll cUekTtp MOEHO VBH-
AETh, ECIH HANDDAEHTE CHOEKTPOCKON HA CBET
OT PECKANEHHOH HATH JJeETHHYSCKON JTAMINL
(£ e = 2300 °C), cBETHINYICH NOBEPXHOCTE pac-
NAIABABHHOND MeTannd, niams ceeun. B asrom
CAVHAE CRAT HanyvyaeTed MennualimuMu packa-
JEHHLIMH TEEDILIMH YACTHIAME (KAMIAA M3 KO-
TOPRIX COCTOMT H3 OrPOMHOTO YHCIA BIaWMomeii-
CTEVIDIINE Meday coboll aToOMOR).

Huoit B HMEET CMEHTD, ECIH B KATECTEE HO-
TOTHAEAS CBEeTE HCOONLI0BATL CHETAIOHNECH IMaldkl
MATOH MAIOTHOCTE, TRAKME rianl obLiune CoeTosT
H3 HFORUPOSARNBLE ATOMOR, T, €, ATOMOB, B3a-
HMOIeHCTBHE MedIV KOTODRIMH OpepedpesnMo
Maao. CBEYEHHA TAJA MOMHO IoDHTHCA, HADER
Er0 10 TeMOnepaTtvphl nopanka 2000 °C une Goaee
RBICOKOH,

HanpuMmep, ecniH BHECTH B NIAMA COMPTOBKHN
KEYytoHer moBapeHHEoR coam (pae. 153), 10 naama
OKDACHTCH B ENTRIA UBET, & B CHeKTPE, HAlTW0-
JAeMOM ¢ ODOMOIILK COeRTpocKona, GVayT BRI-
WLl ARe OAHIKO PECHONHREHNLIE MHEITHe aH-
HHM, '.I'I..E_'FIE.HTEF'H‘HE IR I:-IZI'E-I-I'.TFIH OAOE HaBTPEA
(pmc. 154, a).

ITO OIHAYAST, WTO 008 SeHCTEREM BRICOKOH
TEMIEPATYPR Moneryvasl NaCl pacmannck va ato-
MbI HATPHA B X1opa. CheTeHHE ATOMOB XJI0DA BO3-
OVAMTE FOPA3ILO TPYIHEE, 96M ATOMOB HATPHA, OO0
STOMY B JAHHOM ONBTE AHHHH XJOPa HEe BHIHEL,
Mpyrie XEMHEUecKHe JIeMeRTEl IAKT APYTHE HA-
fopel OTAENBHLIX AWENE ONpeAAIEHHEIY JLJIHH
BOIH (pue. 154, 6u a).



)

Pug, 154, Cnenrpel

Be TV SR A

A — HATPHA;
e BN TH |
i FEAKA.
CroerTpes

OO EOIN e
== HATPRA,

& — BOLBOE;
# — Pl

L

]
II I-| l | [ I 5

.

TaEHE CHeEKTRL] HAZLBAKOTEH AWML AT bl ML
JInnefuaree COSKTPE DOJYVYAIDT OT MA30E M TApDOR
MAJTOH NIAOTHOCTH, OIPH KOTOPo CRET HaAVUAETCA
HAOMHPOBAHE R M ATOMAMH,

(ONHCAEHELE BRINE CIeKTRLM -— CONOIIHEIS M
JTHHERAYATRIE — HASHIBANITOA CReKmpaMu we-
RECKAMILA.

KpoMe coesTpoB HENYVOKEHNA CYIIPCTEYIOT TAK
HAZRIBABMEIE CTLEKMPL no2acowenun. Ha meex
CHEKTPOE MOTMOIOeHHA OVIeM pacCcMATDHBATE
TONLKO JHHefUATLIE,

JuuefiuaThie CHEKTPR DOFIOMENHA JAKT A3k
MALOH NIOTHOCTH, COCTOAUINE W3 HaoIHpOBAH-
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Puc, 165, Hasaraduena-
103 00 YHHEATRELIM
achieanocTaM oiesErTa

HBIX ATOMOB, KOIAA CKBOZL HHX MPOXOINT CBET OT
APHOrO | Dosee ropAYero (00 CPABHEHHIO ¢ TeMITe-
PATVDOH CAMHX TFAIcR) MOTOYHHES, TADISrD He-
NPEPEIBH LI COSKTD.

JInneifuareil coekTp NOMMOMBHENA MOMEHD 10~
AYVUHTE, HENPHEMER, CIH NPOIVCTHTE CRET OT
MAMITE] HARAGTIHEANILA Yepes cooy ¢ NapaME Bar-
pHA, TeMISPATVDL KOTODBIX NI TOMOOPATYDE
HITH J8MIIEI HAKATHBAHIMEA. B FTOM CHYTHE B
CIAGUIHOM CcOeKTPE CBeTa OT JaMITH TOABATCA Va-
Kafd YEDHAR JHEHA BAK DAd B TOM MECTs, rac pac-
IOIRraeETEH ]'H'.'E:‘J'[TB.H JIHHA B COSKTEE HCIOYCHKA-
HIA HATPAA (cpaBEATe pRCYHEHR 154, an 2). DToH
Ovaer tHHeHYaTRIl COIEKTD NOrIOMEEHA HATPHA.
Mpyrusy cOosaMe, THHEM DOrIonedas AToMoR
HATPHA TOWHO COOTEETCTEYHIT 80 JHHEAM Henve-
KAHHA.

Copnajesue 94cTOT THHAR HONVCKAHNA W 10
IOMIEHMA MOMHD HAGTIOOATE M B COBKTPAX ApYy-
(HX 2JeMedToR, HAODHUMED BOOOPOOA M DeIHRS
(pue. 154, 0, dna, ).

Ofmuit 118 peeX XEMHYECKHX SJeMeHTOB 34-
EOH, COTTACHO KOTOROMY

ATOMED JHHHODG 3OEMENTA MGNI0MAT CESTONRS BOIHE TEN e CAMEIX 49AC-
TOT, HA BOTORLIE 0N STy TAGT,
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Gni1 oTRpHT B cepegnnre XIX B, Hemen g Quan-
koM lyemasom Kupxzogom.

CII‘EI{TH BTOMOE HKAeALL0I0 XAMHYEeCHRODT /I8 °

MeHTA YHHEATeH. Kak me Gmpaet asyx awaed
OAMHAKOBBIM TAXTHIOCKOIHYLCKHM yaoponM! Han
ABYY KHTOB ¢ OZHHAKOBOH DHPECEDH XBOCTOBOID
[JIABHHKS, TAK ¥ He CYIIECTEVET OBV XHMHYS-
CHHX MEMEHTODE, ATOMBI HOTODEIX MITYVWANH
OBl OQHHAKOPLIA Halop COSKTPANBHEIX JAHHHA
(prc. 155).

I Pacnonomwenite peaLe@iHKE Y AHHAR KOER HE BHYTPEHHAX
| AR BRI IFI!I:'IEE'MMET-HR HOTTEREELX 'ﬂ]ﬂ.ﬂﬂ'lir METLILEN [ E.

¥



Baaroggpsa sToMYy CTATG BOSMOMHBIM NOSBIE-
HHE MeModa cnexmpaishozo arnaause, paapabo-
rarHoro 8 1859 r. Kepxrodom B ero cooTeyecTBeH-
HAKOM, HemenskuM xuMugom P, Brasenon.

CHerTpAlLHEM AHATHIOM HIREASTES MOTOT ONPeASToHIA CHMETEEEOrs
COCTARA BEMIECTED N0 0T'0 NMHEHEATOMY CHSKTRY.

,ﬂ-‘l-ﬁ I‘.E_FIUHE.EI.L‘JI}IH COERTRENBHOID AHAJHR3E HC-
CASIyeMOe BRINECTEO IPABOAAT B COCTOAHAE ATO-
MAPHONC Tasda (ATOMHIHPYHT) H OQHOEREMeHHO
¢ 3THM BOo30yMIAIOT ATOMEL, T. . COODIIAKT HM
AOTOMHETENBH Y SHEPIH.

J1a aToMHIAINR H BOAGYIRIEHHA HCHOIBRIY-
HIT BHICOKOTEMIOEDATYPHEEI® HCTOMHMKH CEBeTA:
MIaM#A HIH MeXTPHHecCKHe paspAgel. B max
DOMEIIAKT ofpajeln HCCAsIVeMoro BeIIECTRA B
BHJe NOPOIIEA MAH ASDOGONS pacTBopa (1. e,
MEALYARIIAX KANeJeK DACTBOPA, PACTBLIRHHOND
B BO3AYXE). daTeM ¢ DOMOImLED coeRTporpada no-
AVHAIOT GOTOrpadHn COSKTPODR ATOMOB 3TEMEH-
TOB, BXOLALINX B COCTAB AAHHOND BEHIECTBA.

B macrommee BpeMA CYIIECTBYIOT TASMMI{LS
COEETPOR BCEX XUMIUECKRX anemMenTon. Oruiexan
B TAGAHIE TOUHD TAKHE e COeRTDL], Kakue Guian
NoAyYeHR TPH ARATHAE MecTegyemoro obpasna,
VIHAKIT, HAKHe XUMHTSCKITE DIeMeHTE BMOOHT B
ero coctar. llyTéM cpapHeHEHME HETEHCHBHOCTH
JTWHAH Dle:I'E'.d.E'.-"I.HIﬂT EOAHYUECTED Ka#LIOTD D0Te-
MenTa B obpasie.

CnexTpansssili amadH] OTAMMASTER ©OT XH-
MHHMSCHOND AHATHIA oROooH OpOeTOTON, BREICOHOMN
HYBCTEMTEILHOCTHN (HANDHAMED, © €0 MTOMONIERD

Moscno oDHAPYHUTE HATHYEE XHMHYe-
FYCTAR HMPXIO® CHOTO 3JIeMEHTA, MACCA KOTODOro B JaH-

(1824=188T) HOM oOpazie He npesbliinaer 1017 p),
A TAKME BOSMOKHOCTRI) OIPEIeifATh

Hemempili qunasie. Prapadorsn d 2

,,.,._mnme“l,t’mwﬂm iy XMMHSECKEH COCTAR OTIANEHELIX Ter,

M OTKPRT BIeMeHThRl — leasi HALPpHMED 3B8a).

I‘IF:.-"’EHJIEﬂ-. YETORORNG BIroe {}E I‘IEHDJIE:]FETE-H MH HDHTI:H}-".H co-

TELIONCTS BRI IeHEA

CTARA BEIIACTHA B METAIVDPTHE, MALIIH-
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m

Horermit (s g -TeopETEE,
pimeoTneELE il AsETens, OLRH 153

HOCTPOEHHH ¥ ATOMHOH WHIVCTPHH. JTOT METOX
OPHMERASTCA TARMKE B DEOMOHH, ApXEenTorHaH,
KPMMHHATHCTHRE H MHOTHX Apyrux cdepax je-
ATenbHOCTH. B ACTPOHOMHEH METOIONM COHERTRAIL-
HOM AHAMHSa OnNpeigelldT HAMHUeCHHE coCTAR
ATMOC(ED IIAHET H JBE3[, TEMNePpATYPY 3BE3T W
MAPHHTHVID HEIYVKIIHED HX noaei. [lo CMEeIeHHID
CHEETPAIBHEY JHHHAA B CHOEKTPAX FaMakTHE Okl-
N8 ONpereeHa MY CHROPOCETER, H HA OCHOBAHKH 3TO-
My COEJAH BhIBOL O PRACIIHPEHHHE HA medt Bree-
NeHHOH. :
i Kax pnrxazar coacmEsld onepTp? Kaxne meas gsor cmmommeod
cnerTp? Tpeeennre npaMepsl, 2. KAk BEITTAOAT ARHENSATHE COEETE T
O RAKMY MHCTOUHHEOE CEETA OONYHATCA  JAHBeHYATLE onesTps?
1. Kapus oBpazoM MOMHES DTOAYIATE THHeEMATEE CHEKTR MOmyCKAMEL
HATPENT 4. DNHLDMTE MEXaAHAM DOLYIeHHA JHHEHRaTES CHuasTRon no-
roommemssn. O B uén aaxnoanetan oyrs aaxeas Knparofa, mecimmaroca
TRWRHHATR Y COFKTHOR HenyecKiHin | nornomesna’ £B° Yro Tagoe cmerT-

OTLELIA LILANEG B KA oH OpoBogHTCAT 7Y, PRCcHascnTe o NPEMeTsg
COEKTPATLIGT AHATHEA.

iﬂummna-ﬂ. W ATOMAMM.

B npounecce NayweHNA H OpHMENENHA AHAeR9a-
ThiX {!I]EHTPHB BOIHWFJIH POITHYUHLIC mnpﬂﬂ]ﬂr
Hax, sanpamep, fbACEATE; DOTEMY BTOMBEL FEM95-
AOr0 XMMUYECKOIO AJeMEHTA AMET CROA cTporo
MEANBAAVAIRHE #abop cUekTPAdbHBX JaHmiT
IMo4Yeny COBOATANT JHHWA HATYHEHHA M OO0
[MEHHA B ClHexTpe JaHHOro anemenTtal Yem obyc-
JOBJEHR pﬂ..BJIH"IHH B CHEKTRERX H@TOMOE ]:l'ﬂ.ﬂﬂl:l.u'[
AneMeHTOR?

OTeeTs HA 3TH B MHOIHE APYTHEe Bom-

pOCH! YAATOChE HARTH TOJABKO B Havamge
: XX B, Onarofapd BOSHHKHOBEHHN HO-

pofl (hHIRYECKOH TEOPHH — KEXH TG00
Mexaruxuy. OTHHM B3 OCHOBOTIO IO HK -

BoagaTeNed coRpeMenaoit hEarEN, KOB 2TOH TeOPHH OLLI JATCEHA (PHIHK
Cosgan Teopim pogopogonagafnere fry g E"-'F-

ETOME . OCHORREHYEY HA IBTE

THECTY AT X

e

Bop npumiés K SARIHOYeHHRD, WTO
CBET M3NVHaeTCH ATOMAMH BEIIECTEA.



B ceaan ¢ atam B8 1913 r. 08 chopMyIHDOBAT IBA
NOCTYAATA,

1. Arom MOSEeT HAXOINTECH TOALED B OCHIEIX, CTANNORAPRKME COOTORRMEE.,
Kamaomy cocTosinm . COOTEETCTEYET oNPeTelbNE0e IRATENNE IHEDrHg —
sEepreTHueckni yposens, Haxonsce B cTauNOBHAPHOM COCTONNMN, ATOM He
HETVIAET 0 B WO I0LaeT,

CTaAllHOHAPHBM COCTORHHAM COOTEETCTEYHIT
CTAIMOHAPHBIE OPOMTEI, D0 KOTODPRIM JBHMVTCA
afexTponsl. Howmepa cranwoHapHmx opBut 0
FHEPreTHYeCKHY ypoBHell (HAYMHAA C NEpBOrO)
B obmeM cavuae o00IHAYAKTCA JATHHCKHMH
Gyueamn: n, ku 1. 0. Paguyen opbur, kar 0 38ep-
rHM CTAOHOHAPHBIX COCTOAHER, MOryT npHHH-
MaTE He mobke, a oOpelelBHHEE IHCKPETHRIR
anavennd. [leppaas opbnrTa pacoosnykera Gosce
BCEX K AApY.

2. Haaywenue caeTa NPOMEXOINT (PN OePEX0IE ATOMA B3 CTAIMORA PROTO co-
eToanmA ¢ Goasmed sneprued E, » craunomapHEOe cOCTONHNE ¢ MemLIIedt

ameprnei £,

kv -"El LT .El

= E\I;Efj

CoraacHo 3aKOHY COXPEHEHHA SHEDIHH, SHED-
FHA HATYYEHHOrO OTOHA PABHA PAIHOCTH AH&D-
il CTANHOHADHEIX COCTORH IR

hv = Ei—Eu.

M3 aTore ypapHeHNA CO8IVET, UTD ATOM MOXCET
HITYYATE CEAT TOABKO C MIACTOTAMNA

ATOM MOMET TARME NOTI0WATE (poTorsl. [pn
OOrAGIieHHH (POTOHA ATOM NePeXOINT Hd CTADH-
OHAPHOTO COCTOAHHA ¢ MeNkmeH sHepruei B cra-
HHOHADHOS COCTOAHHE ¢ BOABIIeH aHepriued.

CocToAHHEe ATOME, B KOTOPOM BCE AJeKTDOHL
HAXOJATCA HA CTANHOHADHLIY opbHTax C HaR-
MEHBIIER BOAMOMHON aHepruedl, HaswBaeTCH
CCHOgH M. Boe IDYIHE cocTOSHNE ATOMA Hadkl-
BAIOTCH #03bymw 0NN bLML.
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¥ aroMoB KaMmJOT0 XAMHYECKOTD 3JeMEeHTA
HMeeTeA CBOH XapaktTepHelil salop sHeprerHde-
ckHX vposHefi. [Tosromy mepexomy ¢ Oouaee BhI-
COKGNO SHERUeTHYMeCKoro YpoRuA Ha Oones HHa-
KWl 6VAVT COOTRETCTRORATE XAPAKTEDHEIE THHHH
B CHEKTpES MCOVCHAHNH, OTAHMYHLIe OT MTHHUNE B
COeRTpEe APYIOTra STeMeHTA.

Copnagesme STHHAA HATYYeHEA W IOTToIem
B !:]TEH'.'I"PH}[ ATOMOB TRHHOTO MMM IS HOND 3J10MaH-
Th OOLACHASTON TEM, TTO MACTOTH BEOMH, COOTEET-
CTBYVIDIIHMK »THM ANHNAM B CHERTDE, OIpeLenanT-
CA OHHME °H TEMI e JHepreTHUSCKHMHE YPOoDis-
mp, [losromy aToMbl MOTYT NOTIHIIATE CBET TOIBKD
TEX YaCTOT, HOTOPLIE OHH CO0CO0HE H3AYYATE.

1. Cihopray nupyiire noetTyaere Bops, 2. 3anumere yparHeHNA 18 OOpe-
QENEHIEA SHSPTHH Il TECTOTH HATvHeraoro dorern, 3. Kakoe coctoaaneg
ATOME HLILBAKT GeHOBHLIM: Bealfiyvaadaanin 8 Koy ofBsRoineTes con-
DAJEHNE THHEH B CIOETPAE HOOYCKANNA A NOTIOIIENNE JEHH0TD XHME-
TECKOro anemanTa’

8 B mames pRoOopRMEeERH BMEOTCR A58 CTadhHEe codnel, Ipeaymaiine
JHCOEPHMENT, ¢ OOMOIIER HOTOREIN MOHEO OWno Gl olpegetnTs:
&) BAMAIHHTEHA JTH OQHD 18 CI0NIL, 1 SURE 38, TO KAKAH: §) HAMArimensL
am obe one sl

HPE.IE"EEHHE'; B AKCOCPHMENTE MOUYT BEITE HeNOABIIBANEL  TOIMO
VHASAHHRIE NPEAMETR .

HWTOMM NNAEBLI

CAMOE Hume dans (Puauveckue NoOMARTUR, REIEHUA,
FNABHOE RPASLEAG, JAK0N, ROCMYIAMLE 4 UX Onpedenenui
U opayiuposxy. [TocaedosameAbHOCTE WATO
MeHLA onpedeaeRitl He CONMeBSmMOmayen nocie-
AoBaMeALHOCTIY RONATILL,
Hepemecume 8 Mempads HOISAHUR ROHRMLEL
U FTKOHOS U BRLLIIUme 8 Keddpammse crodru o
padkoewis RoMep onpedeleiua (PoOprRYILUPOSKEL),
eOOmaeme Mayoules0 ARAORY ROMAMUK, A61e-
HEY, Rocmy ey, Rpaauay, Sakoni.
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Mepemennari roi [ |

ANEETPOMATHHTHAR BoaHa | |

pagnocesan | |

aHcHepeun epera | |

ARTEAHS JTeKTPOMATHR TSR i avicmn [ :
npasuao Jesma| |3

ARTeHHe caMmoRumyrmaa | ]

JAKOH npeaoMIeHns ceaeTa | |

kpanToBRe nocTyaaTel Bopa | |

THIBI OOTHYECKEX cnexTpos | .

Bosnarawinui F SAMKHYTOM KORTV]E HHIVEIHR-
OHHMH TOK CBOHMM MATPHHTHRIM I0JIEM OPOTHRO-

ﬂEﬁE.'TB}"ET M3MEHEHNE MATHATHOIC OOTOK&, HO-
TORCE BRIGRETO 3TOT TOK.

. OrHomenne CHHYCA YI'NA TAOSHMA K CHHYCY Yria
HPEJIOMIEHEA &CTh BEIHHMHHE MOCTDAHHAS I04
AAHHLIY ABRYNY Cped, PARHAH OTHOITERHMY CRODOL-

glna _ et

. si— ]

sin ff E py

TEH CBOTA B 9THX CDEIAX:

. BoanHKHOBEHHE MHAVKIIHOHHOTO TOKA B KATYIIKE
OpH HAMeHeHMH CHIR TOKA B HE.

. ATOM MOMET HAXOIHTLCH TOALKO B 0coDHX, CTa-
IHOHAPHEX CcOocToAHMAX. KampoMy cocTogHHb
COOTBRTCTRYET ONpejelfHAOe IHAYSHHE JHEp-
THH -— BHEPreTHuecKHN ypobenk. Haxogacw
B CTAUMOHAPHOM COCTOMHHE, ATOM HE HIIVEAET
H HE DOTJA0LAeT.

Haxy4enne coera NpoMcKodHT NPH DEpEXote aTo-
M3 H3 CTAOMOHAPHOID COCTOAHMA © Ooasmedn
aHepraeil £, B cTAIMOHADHOE COCTOAHEE ¢ MEHL-

e aHepriest K .

247



NPOBEPL CEEA

. ANeRTPHYLCKHH TOK, MEPWONHYSCKH MEH S FOIHii-

A IO MOTV.TI0 B HAarpe e,

. CHcTeMa MOPKIAKIINE APV APVTd H pacOpocT-

PEHAKIINNCA B NIROCTRAHCTRE TepeMMeHNLIY 308
TEHYECEOrD H MATHATHOrO oseit,

» Ilpn DoAKOM HIMEHSHHH MACHUTHODMY TOTOHE,

PO HBAGIIErD [LNOALE, OTPAHAYEHHY 3AM-
KHYThIM OPOBOJHHKOM, B 3TOM IDOBOJHHKE BOS-
HHKAET SAeKTPHYECKHA TOKE, CYIISCTBYNINHE B
TeYOHHe BCErD MPONeccd HIMEHEHHA MATHHTHOrD
MOTOKA.

. Mepegana B opiés ARPOPMANHAA NOCPeSCTREOM

ANEETPOMAIHHATHRELE BOJM .

. SEBHCHMOCTE NOKAIATENLA NPeToMAeHNd BelecT-

Bi H CHODOCTH CBETA B HEM OT YACTOTH CBETOROMH
B0 L,

. Cnnomuod (HetpepelBHLIR ) XapaKTePEH OAA M-

HHX B TBEPAKX HANYHAIIINX TE ¢ TeMepaty pod
IOPAIKS BECKONBKNX THCAY FDANYCOB H LJIA CBe-
TROIMXCH FAZ0E B DAPOE, HAXOAAINXCA 001 049EHE
GOMBITHM AABTOHMOM: MHHENUATHI XapakTepeH
OAIf CRETAIQMXCHA PA3OR MANON NIOTHOCTH MpM
reMneparype mopaaxa 2000 °C.

1, B pagmoll cHcTeMe OTOYETA MATHHTHOE MO8 cOAMABTOR OBH-
MYVIIAMHECA B Heil
A, POTOHAMH
B. aMERETPOHANME
B. aToOMAMM
r. HeliTpoHaAMH
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MarauTHoe nose odHADYRHBASTCS 00 €10 IeECTEHID HA

A. MOROAITHECH B HEM IPOTOHE

B MOHOAIHECA B HEM MeHTDONL

B. HOKOHAIIMECH B HEM HOHBL

. MpOBONEHE ¢ MOPOTEHAIMIHM 10 HEMY SIEKTDHUSCHKHM
TOKOM

- MarauTHoR noge XapaKTepPHIVeTcs BeRTOpHOR duandeckoi

BeXEYHHOH, KoTopad ofolHAYAETCH cRMEONoM B u Hazmma-
ETeH

A. MATHHTHON HHIVKTHEHOCThIO

6. MATHATHOR Hugvenmedt

B. 3ACKTPOMArEHTHOR HHIVEIIHeH

. caMoMHEIVEIHReH

SaR0HY DPeJoMIEHRA CBETA COOTBETCTEYET (POpMY.Ia

sina _ -
" gin B oo,

Uy
6. Mgy = ==

BrinonsnTe SHARHHA, OpedJoseH Re B N8 KTPOHHOM K-
JIOeHAH.
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CTPOEHMEATOMA.
W ATOMHOTO SI/IPA.

ACMONb30BAHNE SHEPTUU.
ATOMHBIX SAEP 3

[T7]  PaaMOAKTHBHOCTS. MOAENK ATOMOB

(16521008,
dpasuyacER heane.

[permonostesnne 0 TOM, 9T0 BCE TEAa COCTOAT
H3 MeIsMaHiIiy 4ACTHN, OLII0 BRICKA3AHO APER-
gerpeveckumi gunocodamn Jesvunnonsn n Je-
smoxpumos npamepio 2500 ner nasan. HacTH-
ki 9TH GLLIH HASBAHK GMOMEMHL, YTD OOHATAET
sHEARTHMBIE?, ATOM 2T0 MenbYalInas, Oopo-
cTelITaA, HE MMeKNad COCTABHEBIX JacTeH o 10~
ITOMY HEASTHMAA HaCTHIA.

Ho npumepro ¢ cepegunsl XX B, crany nosn-
IATECH AECHEDHMEHTANBHEBIE (DAKTH, KOTODLIE
CTABHAH MO COMHEHNE NPEICTABIEHNA O HEJenH-
MOCTH ATOMOB. PEayILTaTE 3THX SHCOEDPHMEHTOR
HABONMAN HA MBEICIE O TOM, 4TO ATOME HMEWOT
CAMKHYIO CTPYHETYPY ¥ 4T0 B MX COCTABR BXOAAT
MIEKETPHYECKH 3apAMeHEEIE YACTHIIL .

Hanboaee ApKHM CBUARTEILCTBOM CAOMHOTO
STPOSHHA ATOMA ABHIOCE OTHPLITHE ABISHHA pa-
THOAKTHBHOCTH, CASIAHEOE Qpanmyscrrs Quan-
xom Anpu Bexxepenem v 1896 r.

Berkepent ofHADYIRAL, 4TO XHMHYECKEN pae-
MEHT VD4H CAMOTIDORIBOALHO (T. 8. fed BHEIITHHX
posgeicTEMi) HaIVIAeT paHee HEHIBECTHBEIE HE-
BHANMEIE JVYH, KOTOpRE Hodde DRAH HA3BAHE

pafuoaK mUsHbLM UITYICHUEM.,

AHPH BEHKEPENL Mockoasky PATHOAKTHBHOE HaAyIe-

e OoDIATATO HeoDRIMHLBIMH CBOTET-
BAMHF, MHOFME YY9EéHLIE IJAHAAHCE B0
peenenopager. OHAIANOCL, YTO HE

CIHE 10 DEREO0TE R LinaTeaedi TOALKO VpaH, HO B HeKOTOphEe OpYTHE

PRLHORETIERAGCTHE
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IPHECT PEIEP®OR]
(1871—1935)

Anroscdcnnil oo, Oiuapysoan

AHH) TOME CAMOTPONSBOIALHO HCIVCEADT DAIHO-
AKTHBEHRE Jyul. ConocodHOCTE ATOMOE HEKOTODEIX
EMMHYECEHX JJIEMEHTOE K CAMONPOHIBOILHOMY
HAIYVIeHHID CTAIH HASKIBATE PadUOGKMUSHO-
cmbre (0T nar. radio — wanyvam ® activas —
AeHCTBeHHLI ).

B 18899 r. B peayasTaTe ONMMTA, MPOBEIEEHAMD
0oj PYKOBOACTHOM AHTIAWHCKOTO dHanka Iprec-
ma Peaepgopda, Guno obRapyReH0, UTo pagHo-
AKTHEHOE HAIVUEHHe DAJHA HeoJHODOAHO, T. e.
HMEeT CAoMHHA cocTas. PAceMOTpHM, Kak mpo-
BOOAHICH 3TOT OITEIT.

Ha pmeyure 156, a wzobpayzén Ton-
OCTOCTEHHREIN CRMHIOBEI cooyn ¢ kpy-
numeil pagaa wa gue. [yuor pammo-

EAcoEHLE COCTAR PAITHCAE T EROTD AKTHRRODTOD FI:'_I.'[}"H‘EHH.H. PAOTHA BLIXNOLHT
HIOYUEN ] DAL, TPeSIoHAs CHBOAER VEIROE OTBEPOTHE W ITOTIALAOT

HABOHY MOI2IL CTPOSHAA ATOMN.

Urkpais mpoTon

Puc, 156, Cxesia nnre
Peaepdpipan ma

DO eNEH X COUTIRRA
PREHAAETHEHODE
HEO Y e HELA

HA (OTONIACTHHEY (HITVUSHHE pagms
OTPOHCHOIHT BO BOS CTOROHEL, HO CHBORL
TONCTLIH M0l cEBHHOA OHO npofiTH He
momer). llocae npoasaerns GOTONNACTHEEN Ha
Hell obHAPYMHDANOCE OZHO TEMHOES MMATHO — KAk
Paz B TOM MOCTE, KA DOTaga Yok,

HNorom onwiT nasenamn (prc. 156, 6) coagasa-
nH CHALNOS MAPHHTHOS O00e, OelorpopaBsiies Ha
oyuok. B orom cayuae sa npoaBnennodt naacTwa-
Ke BOOHHLKATO TPH NATHa&: OOHO, LEHTPANhHOE,
OELTO HA TOM e MECTE, 9TO I PANBILE, & ABA APY-
FHX — 00 pagHbe CTOPOHBL OT WEHTPATRHOrD. Eo-
AW B8 HOTOKA OTHAOHHJIHCH ¥ MATHHTHOM II0JE
OT DPCrKHErD HanpaBIeHEA, IHAYHT, ODHH I e 20
CTARIANT cofoll MOTOHM JapEMEEHRX WACTHIL
UTkaonenne B pA3HBIE CTOPOHEI CBHAETEILCTHO-
BAMC 0 PAFHBIX SHEKAX SACKTPUYMECKHX SapAmos
uactTi, B ogroM NoToke NPHCYTCTRORATH TONEKG
DOMOHREATENbHD JADHMEHHEE YWACTHIOEL, B IpY-
ToM — OTPHOATEIBHD FADAKMEHH S, A NEHTPAIR
HBIN NOTONK OpeacTABaA] cofoll Honvuenne, He
FIMEFEIEE KT PHNMBCHOID adat PR,

HMoxomuTensuo sapAmeHAbIE YACTHLL HAZRA-
AN @Abra-vacmugaMy, OTPHIATEILHO 3aps-
eHHbe — Oema-wacmuyami, a #elTpain-

b |



OMOIED QMOH TOMCOH

Hblg — a@MMA-LACHIUEMU HITH TAMMA-KBAH-
TAMH.

Hexoropoe BpeMa cOVOTH B pesvILTATE HeCTe-
NOBAHHNA PASTHYHBEX (PHIMTECKHX XapakTepme-
THE ¥ CEONCTE DTHX YACTHIL (9JEKTPHYSCKOro 24-
pAaa, Macck M Ap.) VIATOCE YVCTAHOBHTE, HTO
feacmuga npedemasianem  cofoll  FAEKTPOH,
4 ONOCmUNE — ROANMOCHEBN UORUIUPOSEH HbLI
AMOM TUMUYECHKO20 IACMEHMA 2eAUR (T, &, ATOM
rennf, norepaBmui oba saexTpoHa). BriAacHm-
NOCE TAKHE, YTO FUIINYeH e npedemasigem co-
foit ofun ua sudos, mounee JUAnAIONOE, INEK-
mpoMazHumiozo udayvenus (cy. pae. 136).

ArnerHe PALIHOAKTHEHOCTH, T, 8. CAMOMPOH3-
BOMHHOE MATYVHENNE BRIIeCTBOM -, i+ B y-9acTHL,
HAPAAY © ADYTHMH SKCOCPHMEeHTATEHEIME (JaKTA-
MM, TOCAVEHAO OCHOBAHHEM IR DPeAnOIoe-
HHUA O TOM, YT ATOME! BEIIECTEA HMEKOT CAOMHLIA
cocTAB. [lockodsky OHEA0 HIBECTHO, 4WTO ATOM
B [EJOM HeHTpajies, 3T0 ABISHHE NOIBOTHAO
CACIATh TNPEANOIOMHeHAs, H4TO B COCTAR ATOMA
BXONAT OTPHIATEIRHO H NOIGKHATENLHD 3apd-
HEHHEIE YACTHILEL.

OnupaAck WA 3TH B HEKOTOPEIE IPYTHE hakTH,
anraniickuii fuank Tmcosed Jueon Tomcon
npegnomua B 19038 r. oguy H3 NepBRIX MogeTet:
crpoenns atoMa. [lo npennonoscenno Tomcona,
ATOM npeacTaBafeT coboi map, oo seeMy obbeMy
KOTOPOTC PAEHOMEDHO DACTIPETETEH oA NTE b
Huilt sapag. Beyrtpu sToro mapa HAXOIATCH
agexTpoRn, Hasgnidl aMeKTPOR MOMET coBep-
MAaThH KoJdehaTenbHEER ABMMEHHS OROIO CBOBTO
noaoskennA papHoBecHA, [oAokHTeILRE 3apa]
HIApA PABEH N0 MOAYAH CYMMAPEGMY OTPHIIA-
TEABHOMY SADAAY MIEKTROHOR, DOITOMY SIEKTRH-
HEeCKHH 3ApAd ATOMA B IenoM paseH HYI.

Mogeas CTpOSHHA aToMma, Npezao-
wmeHEan TomMcoHOM, HYIIAJIACE B BIC-
mepHMENTAILHEON npopepre. B uacTHOD-

Asrasritexnd deeasn, Orspan TH, BAMHO OBLTIO TPOBEPHTL, AelcTRHE-
aaerTpoR. Mipaasowms oxmy sa TEALHO JH TOJOMHTENLHHN sapag

fNEpBRE MOTeTad cTROSMILH MTOMA
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Pwdo: 15T, Cxestn vora-
HoBRHN GnwTa Peasp-
(popAl M ACCIRE0RN-
LR OTPOCHIEE ATOMA

I—.2 _-IE:%
LI_"-I:

NOCTOARHOR naorHocTei0. [losromy 8 1911 r. Pe-
gepdopa COBMECTHO €O CREOMMH COTPYANHE&SMH
NPOBEN pAJ OOLITOR [0 HCCAGNOBAHHKY COCTABA
H CTPOEHAA ATOMOB.

Hrolsl NoHATH, KAK OPOBGAHANCE 3TH ONBITH,
paccMoTpEM pHCeYHOK 1567. B onmmay senonnao-
BANCA CBHHIOBRRH cocya C ¢ pAGHOAKTHRHRM Be-
mecTeoM P, maryuamomusm o-gacruns. Ha storo
COCYOA I-YACTHIIE] BRINETAKT Yepes YIREH Hanai
00 EKODPOCTRID Topaaka 15 000 mum /o,

Mocxoreky c-wacTHNL HEOOCPEACTEEHHO YBH-
ABTE HEBOAMOMKHO, TO 408 HX ofHAPYIKCHNA COV-
WHT CTEKAAHHLGN axpad D. Jxpan NOKPWT TOH-
KHM CA0eM CHEUHATLHOMD BEMEeCTEa, Oardgaps
TEMY B MECTAX DONAJAHHA B 3KDAH O-9acTHI BO3-
HHEANKT BCOBMIIKER, KOTOphe HalIIarTeH ¢ 10+
Momnw Muakpockona M. Takoit meton permerpa-
UHH TACTHI HASLIBAETCH MEMOJoM CUUMHMULA-
AAYUI (T, 8. BCOBIIEK).

Bea aTa yeTAHOBKA NOMBUTAETCH B COCYN, B3 KO-
TOPOTD OTHAYAH BOZAYX (4TobOM VeTpAHHTE pac-
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CeAEMe (-SACTHI 34 CUET HX CTOMXKHOBEHHH € MO-
JeRVIAMH BO3IYVXA).

Ecam Ba OVTH 0-U&CTHIL HET HUHAKHIX NpensT-
CTHHIT, TO OHH NAJAKT HA DKPAH YIRHM, CJAECXA
pacmupRomEMea oyvukoM (puo. 157, a). [Ipa
ATOM BOE BOOHMEAKDIINE HE SEDAHE BCIBIINHM COTH-
BAFTCH B OAH0 HeOOILII0E CRBETOROE MATHO.

Fomm we ga 0y T o-4acTHl DoMECTHTE TOHEY I
fonkry P w3 necasavesmoro meranna (pre. 157,
], TO TIPH E3aNMOAeRCTEHNN ¢ BELIECTBOM (X-TaCTH-
1L PACCEHBAIDTCA MO BeeM HANDARTEHNAM HA Dad-
HEIE YOILL i (Ha pUCYVAKe 1300 pase sl TOMIBEO TPH
YIOAL @y, P | gl

HKorgs sxpay NasxoIUTCR B IOTOMLOHH I, nam-
GOMLIIEs EOAMYLOTRS BONLIINEH pPACHOMOMNQHO B
meHETpe aKpANA. JHETHT, OCHOBHAH WALTE BCOER
(L-ACTHL MRS CHEO3EL (POTETY, [IOWTH He HaMe-
HIE NePROHAYANLHOTD HANPARTEHHA (PACCHANIACE
Ha Manee yraw). [Ips yoanesnn oT GeHTDL OKPa-
HA KOOPYeECTBEO DONBIINEY CTAHROBMTCA MEHLINE.
ChnegopaTenstad, ¢ yBETHTEHEEM ¥rao paocednasa
@ KOAHYMeCTEO pAacCefHHBIX HA 3TH YLD YACTHN
pPE3KO VMEHBILIASTCH.

MepeMenian sHpaAE BMeCTE ¢ MEKPOCHOTOM BO-
Kpyr Poasra, MoEHRD o0HADPYAHHTE, WTO HEHOTO-
poe (0ueHb HEGOILII0E ) MACA0 TACTHIL PACCeAIDCE
Ha yrakl, Gaaskne k 90° (aro noAoHeRNe dKpAHA
obozuavyeso mudpoil 2), 8 HexoTOpEIE EINEATHEIE
qacTHOE — HA yrasl nopagxa 180°, T.e. B pe-
ayaLTaTe BoaMogeficTena ¢ oasrof OeLIW OT-
BpoieHLl HASAT (MOTDHEHHE 3).

HmerHo 5TH CAYVYUAH pACCEHHHA CC-YACTHIL HA
foanmue yrak gaan Peaephopay manboaee Bas-
HVID HHPOPMAIIHID INA NMOHMMAHKA TOMO, HAK
YOTPOSHB ATOME BeecTr, [IpoanaiuanpoBas pe-
AYALTATEL CNMTOR, Pesephop npuiél K BRIBOLY,
OTo CTOOE CHALHOE OTRIOHEHNE U-4YACTHL, BO3-
MOKHD TOOBKG B TOM COIVIEE, ecJin BHYTPH aroma
HMEETCS YPEIBRMAHH0 CHABHOE 3TeKTPHYECKOE
noae. Takoe moge MOrIo OMTE COFTAHO IAPATOM,
CROHIEATPHPOBAHALIM E O9WEHBE MAJOM O0BEMEe
(Mo cpaRHEeRMIO ¢ 0D REMOoM aToMA).
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ATomHpe
Afpo L1
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b
NERARE
Puc. 158. Tpasrropim

DOTETH - SRCTE
MTRR AR GEge s
CIRGAR ATOME
BRI TRA

B- MrmamxHE, B HE

loekonbry wMacca SJIEKTPDOHA DPHMEDHO B
8000 pas MeHLIIe MACCE G-HACTHIL, AMEKTPOHBL,
BEOIANTHE B COCTAR 8TOMA, HE MOTJIH CVIDECTECOH-
HEIM 0BpAZOM HIMEHHTL: HATDABICHHE ABIMACEHHA
a-ggeTHI. IlosToMmy & danuem capvdae pexs Xo-
HOEM UMY MOALKS O CHARY JAEK MPUYECKO20 ONL-
MAAKUBAHUA MENDY W-YACMULAME U ROX0NL-
MeALHO FOPAMERHOI YICHMbN AMOME, MACCA KO-
TOPOi 3EAYHTENBHO BOThIIE MACCH] O-YACTHITL.

gt coolpa:xenua npueenn Pesephopna
COZOAHHIO AfepHoil (naaderapHodl) Momenm aro-
Ma (0 KOTOPOA BRI Ve HMEETE TDEACTABICHNE 13
wypea duankn 8 kaacea). Hanomawm, wro, oo-
PAACHD 3TON MOJENHN, B USHTPE ATOMA HAXOZWTCH
NOA0MHTEIEHO JADAKEHHOS AAPO, 3AHMMAMKITES
OYeHE MANLIR 0fneéM avoma. Bokpyr sapa anm-
HYTCR STEKTPOHEL, MACCS KOTOPRX IHAYHTRILHO
MEHBIIE MACCE! AApA. ATOM SAOKTDHYSCKH HedT-
pAflEH, NMOCHONBEY OAPS) AApa PAEEH MOAYJIO
CYMMAPHOTD JADANA RNEKTROHDE.

Peaepdops cyMen oueRnTE pAIMEDE] ATOMHEX
agep. ORAZATOCEH, UTO B JABMCHMOCTH OT MACCL
ATOMA Ero AIPC HMeeT IHAMeTp Hmopaaxa 10-14—
10-1% 34, 7. 0. OHO B JECATHH M JAMNE COTHH THICAY
Pas MeHBIIE ATOMA (ATOM HMEST AHAMETD OKOI0
1071 np),

Pueyror 158 HIT0CTPHPYET NPOLEce TPOX0M-
MEHHA U-JACTHI CHBO3kL ATOMB! BEIIECTREA ¢ TOMEH
dpeHHA AAepHON Mogenn. Ha stoMm preysxe moka-
S8HO, KAK MEHAETCHA TPAReKTODMA MOJETA o-Hac-
THL B 3ABHCHMOCTH OT TOD, HE HAKOM DPACCTOR-
HHHM OT Ajpa oHM npoiera:oT. HanpasénnocTs
CO3AARAEMONO ATDOM NICKTPHYSCKOTO [IOVIH, 4 3HA-
9HT, H CHAA JelCTBHA HA O-YECTHIV AOBOJRHO
OMCTPO VORIBAKT ¢ VEEIHYEHHEM DACCTOSHIA OT
Aapa. IlodTOMY HANPABNEHHE DOMETA YACTHIIN
CHABHO MEHASTCA TOALKO B TOM CAYYAES, &CIH OHA
NPOXOIET OMeHs GAHIKD K A1py.

IHeekoasry IHaMeTp SApa SHAYHTEIBHD MeHB-
e THAMETDA ATOMA, TO DOJAbIIAR YACTE H3 YHCTA
BCEX O-YACTHIL NPOXOIHT CKBO3L 4TOM HA TAKHX
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PACCTOAMMAX OT AApa, [Ae CHJAA OTTATKHBAHHA
COITABAEMONO MM DO CARITKOM MAJA, STo0k! oy-
MECTBEHHO HAMEHHT: HANPARISHHE ABHMMEHUS
g-qactTun, M Tonsko oYeEs HEMHOTHE YACTHIIH
OPONETAKT PAAOM ¢ AAPOM, T. &, B 00MACTH CHAL-
HOrMO MONA, H OTEJAOHAKTCA HA GOTLIINE VIIh.
HMerHo TaRHEe pPeayJLTaThl ¥ OLUTH TOMYYeHL
s onurTe Pesepdopaa.

Taxnm ofpasoM, B PEaVILTATE ONETOR 00 pac-
CEEHHI (-JACTHI OhiIa J0KA3aHA HECOCTOHTENL-
HOCTE Mogean aroma ToMcoHA, BRUIBHEYTA Afep-
HAR MOJeNs: CTPORHKA ATOMA H MPOBEIeHA OUeHKA
IHAMETDOR ATOMHEIY SIED.

1. B ufm sapawaadocs orkpeitee, caenaapoe Berxepenewm w 1884 .7
2. PRcosaMmITe, 1A MPOnOIRIIon oriT, SXemi KOTopors naofprinenm e
pucyaEks 1566, YUTo SRACHREAOCR B RO TRTATE 3TOT0 OMETAT I, CF oéw cam-
AETEILCTEGEANO HEIeHENE parmcapTannoeTi! 4, YWro opeacTasamx colbof
ATOM cormacHo Mogenw, mpesncsennofl Tomcomom? 5 Heomonwaya pa-
eymok 157, peccRasnTe, HEH OPOEOIHACH OTIT 0 PpattedHHH @-9ACTHI.
B. Knioit mepon fua caenae Pesepdopios B OCHOEAHWH TOT0, ITO HEHD-
TOPRIE G-4ACTHIIM P51 ssanmonefcTamn ¢ Qoanrell paccermney ma Bostk-
mEe yrae? 7, Yro npeaoraniner cofall AT0M COTTACRO AR s00eTH,
eraenAyTatt Pesapdonzon?

B 1903 r. (1. e. emé po obfHADYVHEHHHA CY-
[MeCTROBAHHA ATOMHEIX Afep) Pesepdopn u ero
COTPYAHMK, AHTIHAcKAR XuMHE Ppedepuk
Coddu, ofHapYHAIH, YT0 PATHOAKTHBHBIA Je-
MEHT pAaH B Nponecce a-pacnaga (T. e, caMonpo-
HIBOABHOND HMINVYeHHA O-YacTHil) npeBpamiaer-
Cf B Apyrof xMMAYeckl sneMesT — PAa0H.

Paanii # pAOOH OTIHYAKTCHA N0 CBOMM (PHINYME-
CHHM B XPMAYeCKHM cBoicTeaM. Paguli — me-
TAMLN, OpH O0LYHEIX YCJI0BHAX OH HANOAHTCA B
TBEPAOM COCTOAHWE, A DANOH — WHEPTHRIH ras.
ATOMLE S9THX XEMHYECKHNX SM0MEHTOR OTIHMARKT-
¢# Maccoil, 3apAnoM AApa, YHCAOM JNEKTPOHOB B
anexTpodHod obonoure. OHR DO-PAGHOMY BOTYIIA-
T B XAMWYSCHHE PEARTIHN.
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JansEeilinHe 0NLTE C PARIHY-
HEIMP PAAMOAKTHEHREIMH OpEma-
PATAMH MOKAIAIH, YTD Me MOIKD
npu o-pacnade, Ho u npu p-pac-
rade npoucxodum npeapauiexLe
00M020 XUMUNECKOZ0 JAEMENMA &
A0 .

Mocne Toro xax 8 1911 r. Pe-
septhopaom Grama npen,mﬁlcana
ANEPHAA MOXeJSL ATOMSA, CTATD
CUEBHIHBIM, WTO WMENND Adpo
APEMEPREGAem UIMENENUR Rpu
PaduogaKmusHsiX  NPespaenn-
Az, HeficTereasso, eoll OBl HMa-

m_.,"f ATOMARAAOME | emenna SATPATMBAIH TOJILKD
ﬁgm;ﬁuun aenTpoEEyYR  ofomouKY  aToMa
— e (HanpuMep, OOTEPA OAMOTO HAR
Cxama o DECAAAA ROPA ATOMA P HECKONLERX 3AEKTPOHOB), TO ODH

ATOM ATOM HpeBpaAlAncHd Ok B
HOH TOM HEe CAMOTD XAMETeCKOTD
A71eMEHTH, A& BOBCE HE B ATOM JIDYIord 3JeMeHTd,
C APYIAMH PHAHYECKEMHE o XMMENMECHKHME cRO-
CTRAMM,
Pearnus a-pacnajgs Aapa ATOMA DAJHS © [Ipe-
BpALLEHHMEM ero B AP0 ATOMA PATOHA ZANHCHIBA-
ETCH TaK:

224 o
safta = “Rn + jHe,

L
rie zrarkoM 5.Ha ofoamavenc sapo aToMa pagnd,

g2
BHEKOM g:Rn — A1p0 4TOMA pPAIOHA H IHAKOM

JHe — gouaeTHms, MM, 9T0 TO ME CAMOE, Axpo
BTOMA refdd (T.€. 51pa ATOMOE ofodHamasoTes
TAK Me, KAK ¥ caMi aToMbl B Taldaune J1. H. Mag-
Aenecpa).

Hucno, erogmes nepen GvepenHMM ofoanage-
HHEM A1pa CBEPXY, HASLIBASTCH MALCOSBLM YUo-
A0M, 8 CHHAY — Japadosbim vucrom (Win
ATOMHBIM HOMEPOM ).
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Maccoaoe yucao adpa amoMa Jannoz0 XUMLU-
YECKOI0 JAEMERMA € MOYHOCMER do yeasx wu-
CEA PAEMO NUCAY GMOMHLY eO0UKUY MACCh, CO-

Gepacaurca 8 Macce amozo adpa, rHEﬂﬂHEEH1
L1
YTO Ofith ATOMHAN ANHEHIA MACCH (CORPAIIEHHD

1 a.e. ™M.) pABHA X YACTH MACCH ATOMA YIAepoga

12
1
1§C_I|

Japadesoe wucao adpa amoma JaHEOZ0 XuMU-
YECKOZ0 INEMEHMA PASHO YUCRY IALMEHMIADHLY
AREKMPUNECKLY 3APRT0E, cOTEPHAUUXCR 8 3apR-
de amozo adpa. (HanoMauM, 4To aneMedTADHEIM
ATEKTPHYECKHM FAPANOM HAILIBAETCA HAWMEHh-
mimft SneRTPHUSCHHIT SADAN, DOMOMHHTANEHLINE
AIH OTPHIATEILHE, PABHLIA 10 MOIYIIO JAPAAY
BAEKTPOMA. )

MosHo CRASATE ¥ TAK! J2padosos YUcho pasho
Fapady Adpa, SWNpOENEHHOMY 8 AMeMEHMAPHbIY
ALK MPUHECKUX FapRdux.

DHa 3T 4YHENA — MACCOBOE H JADANOBOE —
BCETJA Hefsle H NOJOEHTeAbHEBe, OHH HEe HMe-
KT PA&3MEepHOCTH (7. €. eiWHHI HIMEDEHHA), mO-
CHOMIBKY VHA3BIBAKT, BO CHONBKO P&3 Macca o
aapa Aapa foaLIIe eTHHEHTHRIX.

Ilo YpABHEHHID DEAKIIMH MOMHO VEHIETH, 4TO
AOpPO ATOMA PAJHRSE B DeaVILTATE HMATYVHEHNS HM
- UACTHIIEL TePART TPHATHANTeNLHO YeTRIDE STOM-
HEIE ETEHANR MACER B JIBA STEMEHTADHLIX 3ADA-
Aa, Ipespalladch TRH ATOM B S4D0 ATOMA DANOHA,

DTa jAmACE SBAHETCH CASICTRHAM TOTO, WTO
B MpoUecce PASHOAKTHRHOND PACTIANS BLIOI-
HHIOTEA SaKokbl COXPAHEHUR MECCOS0F0 YuUcaa
u zapada; wmaccosoe umncao (226) n sapag (88)
pACHEAAAIGILErOCA ARNpa ATOMA pAAHA PABHBEL CO-
OTBETCTEEHHO CyMMe maccopwmx auecen (222 + 4 =
= 226) 1 cymme aapagos (86 + 2 = B8) apep aro-
MOR PARJOHA M renud, 00pAIOBABIIMXCA B peayib
TATE 3TOM PACOAMNA.



Taxum obpazonm, 1z OTRPLITEA, cleiannoro Pe-
aepdiopaom w Copan, enegosans, uwto adpa amo-
MO8 UMM CAOMHBII cOocmaa, T, &. COCTOHT
H3 KAKHX-TO wacTHn. Kpome roroe, eramo scHO,
HTO  paduoaKMUSHOCME — Jmo crocolRocTis
HEKOMOPbLLY QGMOMHELIX Adep CaMONPONISOILHO
npeapalameca o dpysue ROpa © HCRYCKGRUEN
HAC LY.

EEnnp-nm L. Hro apomexognT ¢ PAIHCAKTHEHEIME XHMHYCCKHME SIEMEHTAMA &

pezviIbraTe a- o f-pacnana? [Ipesesiire opemoepi, 2 Kapas sacrs aro-
ME — AP0 UIH DARKTROARGR 000N IS — NPeTEPAERIET HAMEHEHMT TPH
panHoakTHERON paomate? Tomesy suw tox gysnore? 3. Tosy paseo Mmoo
COBDE WHCAW aApAaneoe wuean? 4 Hn opeseps peakmmin o-pocmags
pagHd offbAcHETe, B UEM JAKIOYANTCA IAEOSHD COXPANGIMS BAPAILE
(aapagonoro THCIA) W MBCCOBOrO YHcas. §. Haroll mewon CARIEAT HE 0T
EpaITHA, coexsnaors Peseppopgom o Cogzu? & Yro ragoe paIpoarThs-
HoeThET

Y YMPAIMHEHME 46

1.

Onpeaenwre Macey (B &, ¢ M. ¢ TOYHOCTRED 40 WEAMX SHCED) W 3apaq
(n aaEMEnTAPHEY SapAAAK) BASD BTOMOS CAEIVIOULINK XHMHNMSCKEY BIe-

MEHTOE: FrACpOIn ':G: JNTHA I;'Ll I KANLOHA EE& .

CHOTLRD SIOHTPORON COMUPIRHTCA B ATOMAX KRNGIOPD B3 XWMETSCHEX
MIIRMEHTOR, MePATICIenaL B IpeIsay el sogeswe?

Onpelerdrte (¢ TOMHOCTRID §0 MENLX YHcea), B0 CROALREO Pid MAcka napa
ATOMA ARTHH ;I..i BONMEBIIE MACCE AADH BTOMA BOISPTE 11H 3

Oan mapa avoms GepuatHA :Be DOPEIEAHTE: 4) MACCY AXDA B &, 6. M.

(C TONHOCTLI A0 eAEY THeen): 6) 10[Aa AP B SAEMERTAPILIE Snes TR -
YECEHX J8pAanX; B) HHCAG ARERTDOHOD B ATOME.

Hearayace saxoMamn coxpadcHia MACCOBOMD MHCIN 5 BEPHOA, OIpege-
AUTE MACCIEGE THEAG 0 AARAN ALPA KEMHESS0R00D ATOMOHTE X, ohpasyio-
[EETOOS A RAYIRTATS Aae gy oned pearimy P-paenann:

];ﬂ —+ X +_Tf,

e _Tﬁ' — Puneruna (arerrpon).
Hafigwre amor anement o rodanne [1. H. Mesgenesnn nn hopaane yusm-
xa. Kok o8 naswnaeTca’t
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FETPOHCT B CIETHRIA
Teiirepa
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J1f gaabHeHIIero pAsEHTHA ARepHOH QHINKH
(B YTACTHOCTH, 418 HCCHedOBAHNA CTDORHHSA ATOM-
HEIX Afep) HeofxoanmMel OELIH CIENHANBHBIE YCT-
pofCTEA, ¢ MOMOUBK KOTODBIX MOMHO ObLIO O
PETHCTPHPOBATE AJPEe H PA3THYHBIE HACTHIAL,
i TAKME H3YHATE X BIAWMOJeHCTEBIA.

OnuH 13 HABECTHHX BAM METOJOB PErHCTpAL MM
YACTHI] — MeTON CONHTHIIALNE — He gaéT Heol-
XOAMMON TOYHOCTH, TAK KAK pe3yALTAT NOACUETA
sCHEINEE HA sKpaHe B GOALIION CTeOeHH 3ABHCHT
oT OCTPOTHI peHna mabimpareans. Kpome Toro,
AARTENRECE HADIOZenne OKASHEASTCA HEBOI-
MOMHBEIM, TAK HAE ruas OeicTpo yoTasr.

Bonee coBEpIIeHERIM NpHHODOM ANA PETHCTPA-
ILHH YaCTHI, AEJAAETCH TAK HA3HBASMENT cuém-
wik Iedzepa, naobperéarwil 8 1908 r. nemen-
kM prankon Faxwcom Nedzepoa.

Ina paccMorpedHs YoeTpoiicTBa H NPHEIIATA
aeficrans sroro npnfopa ofpaTHMCA K PHCYHKY
169, Cuéranr [efirepa cocToNT H8 METALIHYSCKO-
ro ONIRHIPA, ANAAKIIErossE KATOA0M (T. 8. OTpR-
DATENEHO JADAMEHHBM 3J8KTPONOM), W HATA-
HYTOH BAOSL 6r0 OCH TOHKON OpOBOIOYER — BHO-
aa (T.e. HoamkATeNbHOTo aaexTpoda). Harog
A AHOL 4Yepes compoTHBAeHHE R NpRCcOegHHEeHL
K MCTOMMMKY BHICOKOTO Hanpasenns (nopagxa
200—1000 B), Grarogapa WMy B OPOCTDAHCTRES
MENIY MIEKTPOLAME BOIJHHEAST CHARHOE 3JEKT-
pHueckoe none, Ofa afexTpoAs NTOMENIAKT B TeD-
METHURYI CTERAAEHYI TPYORY, 3an0THEHEYID
pasperdeRAEIM razoM (ofeIanE0 Aproson).

IIoka raz He HOHMIHDOBAH, TOE B IEHTRHUR-
crofl meny HeTouHHKA HATTPAMNEHUA OTCYTCTRYAT.
Ecnw e B Tpyiiy cKROAR 68 CTEHKH BIETART Ka-
KaS-HUAY L UACTHIIA, CIOCOBNAR HOHAIMHBATEL
ATOMEI rasa, T0 B TpyORe ofpaayercd HEHOTOROS
ROMMUECTRO AMEKTPOH-HOHHEIX [AD. JMeKTpPOHB
W MOHLI HAYHHAKT ABHTATHCHE K COOTBETCTEYIO-
UM ATEKTDOLAM.



Puc 160, Cxens
voTpolioTen
ramMepul Bianosia
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CRETHERE

@umunnnpa'r-u

Ecnm RanpiséHHOCTE SASKTPHYSCKOrD MHOJAR
AOCTATOYHO BeAMKA, TO SIEKTPOHE] HA TIHHE CBO-
Goguoro mpodera (T. 8. MeXAY COVIAPEHHAMN
¢ MONEEVAAMH FAda) DpHobBpeTaNT JOCTATOYMHO
GOABINYIO BUEPTHIO H TOME HOHHIHPYIOT aTOMAI
rasa, ofpasya HOBOE HOKOJEHNE HOHOB H 3JIeKTpO-
HOB, KOTOPhLIE TOME MOTYT HDHHATL YHACTHE B
MOHH3ALHNHK, # T. 4. B pyOre o0pasyeTcs TaK Ha-
dplBaeMan ANEKTPOHREO-HOHHAR JABHHEA, B DEIVilk-
TATE 9YET0 MPOHCXOIHT KPATHKOBPDEMEHHOS H ped-
KOE BOSDACTAHHE CHILI TOKA B UEOH H HAOpA-
MEHHA HA COMNPOTHRASHMH A, JTOT HMOYILE HA-
NPAXNeHNA, CEHISTENbCTRYIOIMHA O nonsajagnd
B CHETYHMEK YACTHI[E, PErHCTPHDYETCA CHEIIHANL-
HEIM YCTROHOTBOM.

[logkoAsRY COOPOTHBEIEHMEe R OuMeHbL BeIHEOD
(nopagka 10Y Owm), T0 B MOMEHRT DpoTEKaHHA TOKA
OCHOBHAA J00A HANDAMREHHA HCTOYMHHKA TATAET
HMEHHO Ha HEM, B PRAVILTATE Hero HANDAXKEHHE
MEMSIY EATOAOM H AHOAOM DEAKO VMEHBIIASTCA M
PASPAI ABTOMATHUECKH MPEKPANIARTOA (TAK KAK
8T0 HANPAMEHWE CTAHOBATCA HOLOCTATOUHLIM
AaA ofpA3ORANNA HOBRIX NOKONEHWR SIeHTDOHEH-
moHHLX map). [TprGop roTor ¥ pereerpamnmn coe-
AYVEe il YarTHI L.

Caérune Mefirepa nprMeRseTca B oCHOBNOM 118
PEFHOTPAIINH 3MEKTPOHOE, HO OYVIIECTBYIOT MOge-
J1M, OPETOSHEE B 104 PErACTPALHE - KBaAHTOS,

Cuérynk HOMBONAAET TOARKO PETACTRPHPOBATD
TOT daxT, uTO Hepea HETD NMPOJETAET HACTHIE,
lopasgo Goasimme BOIMOMKHOCTH
O4aA MIYVIeHHA MHUEDPOMHpa aaér
npufop, HaolpeTéRERIA moTaaHT-
cKkHM (Haukom Yapasom Buaw-

smme——  conoM B 19121, B HASEIDAGMEIR
Toskoe kamepa Buascona.

W“'—“—“UH' Kanmepa Bunwscona (puac. 160) co-
| CTOMT W3 HeBRICOKOIO CTeRJIAHHO-
| o gmawEIpa CC ¢0 CTeRNAHHEON
I uﬂ kpemKoW LI (HA pHCYHKE UH-

AMHEAP DO0KAZAH B paspeae). Buy-
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TOH ITHAMHADA MOMeT ABHraTheR nopiiesEs P, Ha
OHe KAMEDLK HAXOIHTCA YEpHAA THAER FF.
Braarogaps TOMY HTO TKAHE VRMANCHEHA CMEChIO
BOORE & STHITORKM CORIPTOM, BOAIIYH B K.E.MIE'PE'
HACRIIEHN MApAME STHY SRTRocTal,

Tlpu GrECTpoM ARMMHEHWN DOPITHS BHH2 HAXO-
AAIMEcH R EAMODS ROAAVE N TADH HHAKOCTER
pﬂﬂﬂl“pﬂl{ﬂ'ﬂﬂ, HX BF_[],I"'FFIEHZFIHH .F.lZFIEp['I-IH' YMEHE"
IASTCH, TEMOePATYDA MONHASTCR.

B ofLIMARY YOIOBINAX 3T0 BRIZBANO BEl KOHISH-
CAmHo mapos (moasmeHne TyMana). OAHAKS B KA-
smope BUALCONA HTON HE TPONCXOLHT, TAK KAk M3
Hed TMPEIBAPHATENRED FAANAKTCH TAK HAILIBAC-
Mele gdpa xondencayuu (MHANHKW, HOHBL W
up.). [loaToMy B A8HAOM CAYVHAS OPH TOHHMHEHAN
TeMOEPATYPM B HAMEDE Naphl MHAKOCTeH cra-
HOBATCS NEPeChileHHbIMU, T.€, TEPEXOIAT B
kpafige HeyeTONUHROE COCTOMHHE, NPH KOTOPOM
o ByayT Jerko KOHASHCHPOBATHCH WA NTHOOLIX
obpasyIoIUEed B KAMEDE AAPEX HOHJAPHCALIHH,
HADDHMED HA HOBAX,

Hoyvuapmeie wacTHILL BIVCRAWMTCR B KAMEDY
UePed TOHKEOS OHOMEO [HEOTAA HCTOYHHAE YACTHI]
nomemanT sayrpl kasmepsr). [poneras ¢ Goas-
O CHOPOCTRE) YENed TAR, YACTAIE COAMAHIT HA
CROGM TIVTH WOHE. 3TH HOHLL H CTAHORATCR SADA-
MM KOHISHCATINR, HA KOTODLIX MADH MHIKOCTEH
KOHIMHCHPYIOTCA B BUIe MANRHBEHK HKATRIEH
(RogaReil Tap HKOHABHCHDYETCA UpeRMYIIECT-
BENHO WA OTPHUATENRHLIX WONAX, MAPH STHIO-
BOTO CIIAPTA — HA NoaokuTe]bENX ). Baoas scero
MYyTH YACTHIK BOJHUKAET TOHKHA cIeX B3 Kame-
ner (mpex), Grarogapd 9eMy e TPAEKTOPHA ABH-
MOHHA CTAHOBHTCHA BHAMMON.

Ecan noMectTiTs KaMepy BunscoHs B MATHAT:
HOE TOne, TO TPACKTODHH IaDAMKEeHHBIX YACTHIL
nerprarAwTes. [lo HAanpasTeRwo Harnba cuema
MOMHO CYIHTE O AAAKS IADATA STACTHLLL, A TI0 Das
AAYCY KPHBH3IHE ONpele1dTE € MAaccy, JHePIruo,
aAPAL.

TpexH cVIODECTEYIOT B KaMepe HeJonro, TAE KaK
BOAMYX HATDEBAPTCH, MOAVHMAH TR0 OT CTEHOK



KAMEDBI, H KaNeNbKE Hcnapawred, Yrods mony-
YHTH HOBLIE cA8ibl, HEOOXOIAMO VIAMHTL HMED-
WHEeCH MOERl ¢ DOMOIIBI ATEKTPHYECKOrD MOJIH,
CIRATH BOSAVE MDOPIIHEM, ELIM{JIATh, I0KA BOSOVE
B KEMEpDS, HArDEBRIIWHCE NPH CHATHH, 0XIAINT-
CH, H DpOH3IBECTH HOBOE PACIIHDEHHAR.

OSR4HO TPpeKH YacTHIL B Kamepe Buascona e
ToMbKO HabmwoaawT, H0 B doTorpadmpyor. TIpn
STOM HAMEDYV OCBEIIAWT cOOKY MOLIHEM TVURKON
CHETOBBIX AVYel, KAK NOKAIAHO Ha pacyEKe 160,

C nomoumre kamepst Buakcoma Owia coenas
PAI BAMHEHIINX OTEDHTHA B ofnscre sgepaol
thnanky ¥ OHIHKHE ATeMEOHTADHEIX TACTHIL,

Onuodt w3 passoBuIHocTell KaMepn Buincona
HHARETCH NA0OpeTenuad B 1952 r. nyawpberosan
Kamepa. Ona jeficTEYeT NPHMEDHO M0 TOMY e
OPHHIMIY, uTo B kaMeps Buarcouna, mo eMecTo
MePECHINEEHROND TARPA B Holl MenomE3veTen mope-
FPeTAR BRI TOUKH HHNEHHA BMATHOOTE (Hanp-
Mep, wHgrnl sogopos). Ilpn aemmoennu s aToit
SEHAKOCTH 3aDAMeHA0N TACTHIL BIOAL 88 TPAGK-
Topu ofpazyeTea paa Oyakpeios napa. [Iyaupn-
HOBES KaMepa ofaagaer GomsmmmM GuicTpogeficr-
RHEM O CpABHeHHI0 ¢ RaMepoll Buatecona,

L Mo pueyuxy 169 pacckasente of yorpodictee m npMEnune fefcrans
cueTunKa lefirepa. 2. [[af persmcTpanny KAKMX WaOTHI NPHMEHRETCR
cuéTunK Cefirepal 3. [lo puoyaey 160 pacewascure of yerpoiicree w
OpHHLENE AefcTRaA KaMephl Baoscora, % Koxee CapaETepHcTRRR THc-
THL MO0 FOPEARTATE & NoMouItn KaMepy BRascosa, nonenénnodi B
marnuTHoe nonet 8. B wim opaoramynmectee nysuplitosof KiMops Depe
gpamepoll BRascoma ¥ Hen oTIHMANTCR aTH nprbope T

]  omwewme npotomn w wedtPONA
Koraa BMACHRIOCK, 9TO AAPA ATOMOE HMENT
CAGEHOS CTPOSHHE, BCTAN BOOPOC O TOM, HE KAKHX
HMEHHO YACTHIL OHH COOTOHT.
B 1913 r. Pezepdopn BEIIBHHYN IHOOTEIY O
TOM, YUTO OLHOE M3 WACTHI, BXOXAIIHNX B COCTAB
ATOMHEIX HIep BCEX XHMMYECKHX HIEMeHTOS,
ABNASTCH AP0 ATOMA BOAOPOLA.
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Pue. 161, ToTorpapna
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OcuHoBaEHEM IJ8 TAKOND NPEINOIOMHKEHHS N0-
CAVANA pAd NOABMBIIMXCH K TOMY BpeMedH
(hAKTOR, TONTYVIEHHBIX OOBTHMM nyrém, B gacr-
HOCTH, OLIIO HABECTHO, YWTO MACCHl ATOMOB XH-
MHHECKEX JAeMeHTOB NDEBRIIIAKT MACCY ATOMA
BOJOPOJA B IeJ0e YHCI0 pas (T. e. KpATHL e ).

B 1919 r. Peaepdops NocTABR ONKIT 00 HCCIe-
AOBAMHI) BIARMOJBHCTBHA C-4ACTHII C AADPAMH
ATOMOR A30TA.

B aroM ONLITE (1-4ACTHILA, TETATIAN ¢ OFPOMEO
CROPOCTRIO, TIPH NMONAJAHHN B A0DO ATOME ABOTA
BROHEATA M3 Fero KaEyvi-to gactiny. [lo mnpem-
nonosedmo Pesopdopna, aToil wacrineit Onino
AOpo ATOMA BOJOpOSA, kovopor Peaepdopn ma-
apax npomonom (0T rped. pritos — nepseif).
Ho nocroasey HalmoaenMe 3THXY YACTHL BEIOCE
MOTOIOM CILWAETHITALNE, TO HanLis ORI TOUHO
OOnpeasaHTh, EOakaAd UMEeEHED “acTHIIS BEINSTANMA
Ha AOpa ATOME B30TH.

¥agocTonepHTLCA B TOM, ITO Ha S1pA ATOMA Qe -
CTERETSJALEHCD BEIJC T Itpm‘t}ﬂ, ?ﬂ-ﬂﬂﬂ'l:h TOMNBREKD HE-
CKOBKG JIET COYCTH, KOrga PeaKini BaanmMoneii-
CTEBHA -HACTHIL ¢ ANPOM BTOMA B30TA OLLIA OPO-
Befena B kamepe Buascona,

Yepea npoapaynoe KpYTice OKOUIKC KAMEDL
BHIBCORA Jazke HEBOODYMEHHLIM [MIAIOM MOMHO
YEUIETE TPEKH (T. B. TPAEKTOPHME) YacTHILL, ObicT
po aBHmyEXcA B Hell (pac, 161).

Ha pHcyHEEe BROHE pPACIOAATIHECH BeepoM
NpAMEIE, FT0 CAeIL o-IRCTHE, KOTOPLIE IpoIeTe:
7H CKBO3b MPOCTPAHCTREG KAMEDK, HE HCIBITAB CO-
yiapesuil ¢ aapaMy aTomos asota, Ho exen ogpol
O-UACTHIN pS3fBAMBASTCH, OODE3VA TAK HAGKI-
BAGMYID « BHAEY ., 3TO 02HAHAET, YTO B TOUYKE Pad-
ABOGHMA TPOKA NPOMI0IIID BIAMMOIeHCTEHE
O-HACTHIE ¢ SAPOM ATOME B30TH, B PEIYILTATE
qero ofpAIOBATHCE AAE ATOMOB KHCADPONA H BO-
aopona. To, uro ofpasyioTcA HMPHHO 3TH £Apa,
G610 BHIACHEEO N0 XapAKTEDY UCKPHBIEHHA Tpe-
KOB OpPH DOMelleHHH KaMepsl BHAsCcOHA B MAT-
HHTHOE IO,



Pearknmn B3aMMOnelcTENA AOpa AG0TA C G-YAC-
rHiaME ¢ 0DpAIOBAHNEM AJED KHCJAOPOSA H BOJO-
DOoA SANHCEIBART TEAK:

N+ e o 10 + 11

rIe CHMBOJOM }H ofiopagaves OpoTOH, T. €. ALDO

ATOMA BOAODOAR, ¢ MACCON, OPHOIMANTETEHO
pagHOoi 1 a. 6. M. (Tognes, 10072765 a. e. m.),
W MONOMHETEIRHEM IAPALOM, PABRLIM JICMeH-
TAPHOMY (T. ¢. MOJYMI0 3apana snextposa). [as
of0sHAYEeHNA TMPOTOHA HCOOJALIYIOT TAKIKE CHM-
BOM ip

B nantHeftmen G0 BCCIeNORAHO BIAMMOTed-
CTRME (-HACTHIL C AIDAMN ATOMOE TPYTHX ST0MeH-
ros: Gopa (B), RaTpra (Na), amomaana (Al), mar-
nna (Mg) n Mmeorax gpyrax. B peavarrare b
ACHHJIOCE, YTO M3 BDOBX 5THX SOep - SacTHIIB
IMOHMBATH OPOTOHEL 9TO JABANO OCHOBAHMS M0
ABTATH, YMO MApOMOHE BX00AM 8 cocmas adep
AMOMOE BCEX TUMUYECKUX 2EREHMOE,

OTHpLITHE NPOTOHA HE JARAJ0 MOJHOTO OTBETH
HE BONPOC O TOM, H3 HAKMX Y“aCTHIl COCTOAT AND&
aTomMor, Ecan cOMTATH, YTO ATOMHLIE HADA COCTO-
AT TOARKO M3 HPOTOHOR, TO BOJHHKAST NPOTHRO-
PEHE,

IMoka:em @A OpEMeDe SApA ATOMA DEpHAIHA

0 5
{ 4Be ), b uén aaxmONASTCA 3TO NPOTHBODEYHE,

g
Honyerus, wro agpo  Be coctonT Toanko a2

npoToHOB, [lockoawky sapsa] KAMIOr0 OPOTOHA
paseH ogHOMY TEMEeHTADHOMY SAPAAY, TO WHCIO
NPOTOHOR B AADe 030 GRITE PABHO SADAJOBOMY
YHCAY, B JAHHOM CAYYRE TeTHRPEM.

Ho ecun 6k agpo Geprains eiicTEHTeALHD ¢O-
CTOAJO TONBRO HA YeTHIPEX NPOTOHOR, TO €00 MAC-
ca Oiia 661 TpAGTHIATEILHO paBEa 4 4. e, M, (Tax
KAK MacCCta HAMAOND OpOTOHA OPAGIHIATEILHO
paeHa 1 a. e. M.).

235




MHEMMT “ENBHK

ﬂﬁﬂﬂﬂu ST0 NROTHBROPEYMHT GIIETHRIM JAHHBIM,
COMAACHD ROTODBIM MAaCCA SAIMAE ATOMA ﬁEpH.JL:IHH
OpUOIHARTENRHO DABHA T 8. e, M.

Taxny ofpazoM, CTAHOBETCH ACHO, YT0 B 2104
ATOMOE DOMHMO IIDOTOHOR BEGIAT l.:!Tll.i.E-Il KAKFE~TD
HAaCTHILRL.

B craam ¢ arum v 1920 r. Pesspdwpaom Gnimo
BRICKAIAHO OpeloOdedHme O OCYINeCcTRORARRN
SAERTPHMECKHE HeHTpaAnbHOME YACTHIIE ¢ MACCOH,
nprOTHENTENERO PAREON MAaCOSe TPOTOHA.

B uauane 30-% rr. XX B, fuine oDEADYHEHEL He-
HODECTHLIC PAHEE J¥Y9H, KOTOPHIE HA-
JBAIRM If'-E'FM.‘I-HE"'ﬁH-.-’I-!- HAAGEERKEM , TOK

(LBE1—1974) Kak OHH BOSHRKAmR nps GoMObapaupos-
ARCTAACERE (hREAK-3ECI e A K8 -9AcTHIAMA ﬁep HJLIRLA .
rarop. Pafioru B ofanern pagno- B 1932 r. asramfickad VaEHBIA

NETHEHNOCTHE 0 Afepacl Hames,

Crreepean BediTpos

A wceid Mo Yedaur (vaeank Peaepdiop-
Aa) ¢ IoMOMILK O0BITOR, MPOBETEHHBIX
B kKaMmepe BHANLCOHA, JOKAZAN, 4TO Oe-
PHITHEROE HINVueHHe npejcrasnger coboi mo-
TOK MIEKTPHYECKH HEATPANBHBIX HACTHI, MaCcCa
KOTODEX NPpHOMHIHTAIRHEC DABHA MACCE [TPOTOHA.
OTocyTeTEHE ¥ HCCHEIVEMEIX YACTHIL BJIEKTpHYE-
CHOTO 3APANA CASTOBANO, B WACTHOCTH, M3 TOrO0,
qTO OHH HEe OTEAOHAIHCE HH B AAEKTPHYECHKOM,
HH B MATHHTHOM OOJe. A MACCY YWACTHI VIAJOCH
OUEHHATE 00 WX BIARMOIEHCTBHIO ¢ APYVIAMY Yac-
THILAMH.

OTH YACTHIE GRAN HAIDAHE NHEUMpPOHGML.

1
Hefitpor npuHEATO 000SMAYMATD CHMBOJIOM i,

Tounkie HAMEPEHEA MOKASATH, TTO MACCA HERTPO-
da pasaa 1,0086649 a.e. M., T. 8. UyTh BOIBLIE
Macchkl IpOTOHA, Bo MEOFHX CAYHARX MACCY HeliT-
posa (Kax B MACCY OPOTOHA) CUATAKT pPAaBHOMN
1 a. e. M. [Togromy BEepXY NEepEd CHMBOMOM HefT-
poHA cTAaBAT eqnHMny. Hyns BHH3Y 03HAYAET OT-
CYTCTRHE e KTPHEIECEOI'D G-E.I}H.I[ﬂ.-

| i. Harol BhiBoj ORA cORNEH HE GCHOBARKR (hoTorpafem TpesoE SacTHD B
gasmepe Briecora {cu, pac, 16117 2. Kak nnnye HasmpaeToA B KARHM
EHMBELION oHoINENEETCR HLpo AToMA Bonopone? Karxont ero macca it o6
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pax? 3. Kawee opeanondstedie (oTHOCHTENLAD COrTERES AN 0oIB0LRTH
CRENATE PE3VALTATHI DOEITOE [0 BAAMMOIAMCTRAN (-YACTHIL © R EE R
ATONOE PRATHYHEX 3MeMeRToR? 4. K EaRoMy NpOTRBODSUHE TPHEOJNT
N AITOICHER e O TOM, YT0 AAR# ATOMOB COCTONT TOABKD Wi IpoToRonT
HoacaaTe &T0 Ba Tpusepe, 5. Kak Geno goxasano esreyroTone v nefirpo-
HOE SABRTPHGECHarD -u-u.]_:n,ua.ﬁ' Kar Bunn owemens wx smacon? . Kax ofo-
SHARASTCH H-E-ﬁ'!'pl:ll.n RKODN 650 MAOCCH [N CPanITIHKD & BEIECC VT Tr_pmm-]'li'

Pacesorpure sammes Ageprofl prormonn BIAVMOIeRCTREA ALep A30TA 1
reAu#, B pEayanTaTE uero OGpAIFIOTER ANpA EHCAOPOIA H BOLOPOHE.
CpanHNTE CYMMapHRA 5 pA1 BIMEMOIeicTEVIOIIHE RA8D © CVMMARHEM
SAPAACM F1ED, ODPAIOEIH NI I PEVY ARTATE 2TOTD BERaNMoTeiicrema. Che-
AAfTe BRIBON O TOM, BRI HIETEN T ARK0H COXPAREHNR SNeRTRRYECED-
re JpHAA B JAHHO peagiinm,

OTRpETHe HeRTPOHA ZAT0 TONYOK K NOHHMA-
HHIO TOTO, KAK YOTPORHEL A1Da ATOMOR,

B rom e 1932 r., xorga G oTepRIT HREliTpOH,
coBeTekMi duane Taumpuid Jaumpuesuy
Heanenro u semeuruit puank Bepuep Fetizen-
fiepz OPEANOMEHAN NPOMONNO-NERmpPonn o
Modens cmpoenus Rdep, cNPARIAHBOCTL KO-
TOpoi OLlTa BNOCTENCTEHE NONTREDSHCIMHA JHeme-
PHMEHTATRHO.

[Tporors ¥ HEHTPORK HASKMRAKTLA MY KALOMEZ-
Mu (0T aat. nucleus — sapo). Hemoakaya aror
TeDMMHE, MOMHO CKA3ATH, YTO ATOMHEE fapa
COCTOAT U3 HYKJIOHOS,

Ofmee wueao HYHAOHOR B AOPE HAIEBESTEHE MACCOBRMM YHeaom o ofoamayn-
erca Gynsaoi A.

TE-I':-. HATNIDAMER, 108 a30Ta 1:” MACTEOROE o pE-
Ao A =14, ans menean ;oFe A =56, wna ypasa
U A =235.
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HDEHT'Hﬂq YT0 MACCOS0E YUCAD A SUCAEHMO
paano xacce Rdpa m, enpaMennol 8 AMOMHBLY
eOuUHLLAX MACchi U oxpyiiénnoll do yeamx i
cel (MOCKOABEY MACCA RAMKIONO HYKJIOHA NpH-
mepHo parHa 1 a.e.w.). Haopuwmep, anma azora
mz=lda e s, Aramencaa me=Sa. e. M. BT 0,

Yueao npoToHon B AP HIIMBIOTCR JAPAIORLIM SHeIoM B ofoauayseres

Gyrnoi Z.

238

Hanpuwmep, a1 asora l‘:H IAPAACROE YHCNO

234
EEU

£=T, nnf meneia ﬁFa Z =26, azna ypana
Z=02mnrT. 8.

Sapai Rami0r0 NPOTOHA PABSH SMEMEHTADHO-
My aneKTpHYecKoMy sapaay. [lostomy sapadoece
YUCAn £ YucieNno pasko Japady adpa, euparcen:
MOMY @ SAEMEHMADHBY ANEKMPUYECKUY Iapa-
dax. [Jan vaxdoro XuMULecKO20 3AEMENMA FAPA-
doaoe yucao pasne amomHomy (nopadwosoay)
nomepy 8 mabauye 1. H. Mendeacesa.

Hapo moboro xEMEMECKOro SleMeHTA B 00N

BAIE 00O3HAYASTCA TAK: E}E (nog X nogpasyMesa-

STCH CHMBON XHMHYSCHOD 3JTEMEHTA).

Yueao mefiTporon B sape oburtuao oDoaHAYAIOT
Byxpofi N, [Mocroneky macconoe uncro A npex-
crasaser coboill ofuee YHCTO NPOTOROR N HelTPO-
HOR B AApe, To Moo sanueare: A =Z + N,

Ha ocwope OpoToRHO-HeWTpOHHONE MOLeaN
CTPOGHMA ATOMHBIX Afep 6ln0 gane ofwACHEeRNE
HEKOTOPHM BECOIEPHMEHTAILHEM daKTaM, oT-
KPLITHIM B NepBHE NBa AecATRIeTHRE XK B,

Tax, B xooe HIyHeHHd CBOHCTE PATHCAEKTIE-
HBIX 3JEMEHTOE OhIJ0 00HADYVIKEHD, YT0 V OAHGTD
H TOD #He XHMHYECKOrD 3J8MEHTA BCTPEYAKOTCR
ATOMEL € PAATHYHKIMA 00 MACCE AIPAaMA,

OIHHAKOBLINA 38PAN AOEP CEMIETEIBCTEYET O
TOM, 4T0 OHE HMEWT OJHH H TOT e HOPAIKOBLIR
HoMep B tadaune 0. M. Menneieesa, T. €. 38HH-
MAKT B TAOIHIE OTHY B TY ¥e KIeTKY, O0HO H TO



e MecTo, OTeoJa B MPORIONIND HASBAHEE BOEX
PASHOBHAHOCTEH OFHOND XHMHYECKOrD AJIeMEHTA:
usomonts (0T rped. oA0B 1808 — OOHMHAKOBBIH
H topos — MecTo).

Havrons — 370 PAIHOBMINCCTH SANHODD XMMHYSCKOrD JMEMENTE, PAIJIN-
UEAKIINGCA M MACCE ATOMHBX A3ep.

Braarogaps cosIaHMK DOPOTOHHO-HeHTpomHOM
MOJenH AZpa (T.e, NPHMEPHO %epes ABA QECATH-
JeTHA MOCTEe OTEPLITHA HICOTONOB), YVIANOCE O
ACHHTE, D0YEMY ATOMHBIE AOPA ¢ OIHHM H TEM He
aapanoMm ofinagzanT pasHuiMe maccamn. Owgesmm-
H, A0 HAOTOIMOR COOSPMAT OIHHAKOBOE SMACTO
MNpoOTOHOR, HO DAIAWMWHOE THEITO Heﬁ'rpuﬂun,

Tak, HANpHMEp, CYIISCTEVET TPH HIOTONE HO-

MODOIA: :H (npoTni), ?H (nefTepui) o :H (Tpm-

toit). Hapo #HaoToODa {H BoobIE ®He nMeeT
HeHTPOHOB — OHO UpegcTABAAeT coboll oK npo-
ToH. B cocTaRn HEapa gedTepus {le EXOOAT OBE

HACTHIEI: NPOTOH W HedTpoH. Hapo TpuTHS ?I-I

COCTOMT M3 TPEX WECTHI: OJHON TPOTOHA B IBYX
HeHTpOHOR.

rﬂﬂﬂma’-ﬂ: O TOM, YTO ATOMHBIE AOQpa COCTORAT Fa
ApoMoHos U HellMmpohod, NOLTBEDMIANACE MHO-
FHME SKCIePHMEHTATBHEIMN QAKTAME,

Ho moannxan nonpoc: nodeMy AZpa He pacma-
AAIOTCH HE OTASABHBIE HYKAOHR HO4 Aefcremen
CHJl AIeKTPOCTATHHECKOTD OTTAIKABAHHAA MEXRIV
NOA0HHTEIRHO 3APAMEHHEIMH NPOTOHAMKT

PacuéTi MOKAILIBAKT, YTO HYKJIOHE HE MODYT
VIEPHKHBATECH BMECTE 38 CWET CHAI NPHTAMEHNA
ITPAEHTAHMOHHON MIH MATHHTHOH NpHpOOLI, [I0-
CHONBKY 5TH CHILE CVINSCTBEHHO MeHBLIIE SIeK-
TPOCTATHYECKHX.

B monckax oreeta He BOnpoc 06 yerofMaBOCTH
ATOMHEIX AOep VIEHEE IPEIIONOENIHN, YTO Me M-
dy sceMu Hywtonamu e sdpax ASHCTBYIOT Ha-
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KHE-TO 0Co0Re CHIL MPUTAMERRA, KOTOPLIE JHA-
YETENLEHO MPEROCXOAAT STeKTPOCTATHYACKHE CH-
Nk OTTANKMBAHWA MEMIY NPOTOHAMME. DTH CHILI
HASBATTH RdepH biMiL.

I'mmoTreaa o CYIMecTBORAHNE ANEPHEIN CHI OKA-
3451aChk NPABHALHOM. BRACHHIOCL TAKME, HTO
ANEPHBIE CHAB SRISKTCH KOPOTHOISHCTBVIOMIN:
mi: HA paccToAEAH 107w oEW OpumepHD B
100 pas GoNBIOE CHA BAEKTPOCTATHYECHKOTD B3a-
uMomeifcTaRA, Ho yaxe Ha paccroarnn 1074 v orn
OKAIRIBAKTCS HHYTORHO MATHMH. [IpYTHMHA cao-
BAMH, HIEDHEIR CHNH JefcTRYIT HA PACCTORHN-
AN, CPARHHMEIX ¢ PASMEDAMU CAMMX A02D.

1. Kay HAaIWEAKTCA OPOTOHE H HeliTpousl ameere? 2. Yro masmnaeren

240

MACCOERIM THeO0MT HTo MOMHO CHAIATE O HIECIOEIM JHADEINN MACCEK
aroma (B A, =M, ) 0 ero MaccoBon THeae? 3 UTo MosHEO CELMNTE O 28 [Ea0-
mihi WHEES, JAPASE AApa (AHpA¥EHEDN B 3ISMOHTADHRE MIEKTPHESCENY
ARPAAAX ] M RepiikoRoy BEoMepe Borabange [, B, Mespeasena gas aobo-
[0 XHMARSCKore piesenta? 8. Kax cRAsaHE MecRIy colodl MACtoBoe QHc-
A0, BMPAIOBOS UHCAD W uAcEs HefiTpoiol 8 AIpe? 5. Hak B paMEAx
opoTeHHO-BefiTpoRaoll Megean Aapn o RRCHETE CYIECTROERHNE AEp ©
CANHAKGERIMG AARALENME i PAIANYHEINT Maccamn? 6. Kagod sonpoc nea-
FEKAN § ODAGH O CROoTednil o ToM, UTe ASPA ATOMOD COCTOAT N0 MPOTONMn
n ueitrpomon? Koo mpeAnOIONieiEe OPHILIMCE CHSTATE VHBHEIM ATA
OTEETA BA aToT Bompoe? 1. e pamanamres cUihl DPHTHHEEHTE MEsIy
HYEAOHAMA B AP 1 HAKOREL WX XARRCTERILie oroie oo !

CRoMLIGD MYKAGHOR B Axpe avosa Sapionmms fEa'i' Croasxo & BEM [T
NON; BEETpoIon

Jia aTOMA HATHR 1:1{ oUpeIeANTe: i) aapagosoe wenn; §) enero npoTo-

HOB; B) nopAgrossll womep B rafarme [, M. Mesgeneesa; r) wnonro 5yx-
AOBOE) O) MHCI0 HedTROE0E,

Onpegenante ¢ pomomgsn Tedaoposd I H. Mesgexeepa, avoM Kakobs
THMITUBCHOTD SAeMauTh usMert: o} 3 npoToHA B fOpe: §) 9 snegTponon.
Mlpat a-paconse Rexoiuos AN, HETVSAR E-90ETHILY :Hu- npeEPAILAETCH
B AP ATOMA IPYTOIG XHMHUMACHOT) 308 MEHTa,

Hampamep,

"SiRa — “mRn + 3He.



Ha CHOTERD KASTOE B B BIEYN CTOPOHY (K HETATY HIR E BeHLY Talunils
J. H. Megnaneesa) capmin ofpeacsiBmufics aAeMeET 00 OTERIeEmm
E mcxomsomMy T

[TepemminmTe B TOTPOE TUEHEOE HAHE 0HELA0 CRCUERLA JI8 & Iacna
thd, SANOAMER OPOITYCEN;

NpER  PACNANE OJHAGTD XHMIMECKOTD SneseHTs olppoyeTcs gpyrodl
paEMERT, HOTOpEA pacooacsed B rabanme . W Menpeneena ma ...
wrori Dakcsie i oed ., e HOX0ARRIE,

8. TIpm ﬁ--ppcnm HCKVIIOrg APl OQHH 108 BXGIAIEX B arao  ALpd

HEHTPOHOD NPIBPRALLACTCR B IjHTON, MIeRTROR _?ﬂ i AHTHHERTHHED Eir

{(MacTHIY, JETKO OPOXORAINYE CHBEOdL 30MHOA IIAP ¥, BOIMOMNO, HE
HMERIIIYES MACCH)., SHerTpoH H AHTHHANTDHHO BRASTARENT WO HIADE,
# OpOTOH OcTadtca B OAgpe, VBEINWHESA EM0 3ADAEA HAE eIHHINIY.
Hanpuep,

3 i 5
1K 4 1oCa + e + 0.
Topenpmnre AaNBEOe NTHES Rp@outo  cxemenuws  dag [pacnada,

SRTFOTRHR TIPOMY CHEE

mpi  f-pacoaie camoro xusmsecxors  aassesrs  obpasyeran  gpyrod
anesagrs, woropilaft pacponoscen o mabaune J. H. Meksensenn wa .
EASTKY GAAHE K ... TAOABIIEL, T8M HCXOIHLIE,

6 Kax pel gyMaeTe, LeflcTeyoT A Mesly AVHICHEAB B AP CHAL TPRBH-
TATIIOHEGM DPUTAREENE (T, &, (NI BOEMHPHON THMOTeHEA)T Oreer

ooy TiTe.

IHEPTHSA CBA3M. AEGEKT MACCHI

Jlna roro grobkl paziATRE AOPo HA OTHEThHBE,
HE RIAMMOJEHCTEYIDMME MeXay codoil (ceobonm-
HEIE) RYRJOHEI, HeolxogmMo nponasecTn paboTy
M0 TpPeccIeHHio SEepERX CHI, T. 8. coofmuTE
Anpy cnpejenéanyo speprun. Haobopor, opa co-
BIWHEHUHA CROOOIHEY HYRAOHOR B AP0 BRIJETA-
BTCA TARAL e IHEPrusA (Mo 3aKORY COXPaHeRHS
aHepran.

Munnmaasmas sneprum, NeoiXoInMan 108 PACIICOIcIEA SIpa W oTaeah-
MilE MYKADIE, RANNISTCH JNeprieil cRaan ATpa.

Kakum e o0paioM MORHO ONPelefiiTh BejH-
YHHY 3HEPrUH CBAIA AApa’
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HawBonee mpocToli NyTE HAXOEIeHHA aToll
SHEPIHH OCHOBAH HA OPHMEHEHHUH JINOHA 0 830
UMOCBRIU MECCH! U IHEPZUU, OTHPRITOTO HeMel-
KHM yuéHRIM Aaslepmosm Fdnwmednom =
1905 r.

CornacHo sTOMY JAKOHY MeRIY Maccoll m cmo-
TEMBI TACTHI M Anepruel NOKOR, T, €, BHYTPeHNe
aHepruell K, aTolt cucreMul, CYIIECTEYET NpPAMAN

NPONOPIHOHATLHAS BABHCHMOCTS!
E,=me%,

rge ¢ — CHOPOCTE CBETA B BAKYYME,

Hesrurml dmans-renperiy, EciH oHepria NOKOH CHCTEMEL 9AC-

g A congaTeseit conpomMonRol

k. Orepea saroR

THI[ B PEAVILTATE KAKAX-1H00 npmiec-

nanHMOCRATE MICCL B 3HEPIEH, COBF HIMEHHTCH HA BOJIOHYEHY EI..E‘I,. TO

CORFAY coeEpiLy e i ofinno

TEOPHE OTHOCM TR LIl TI

E,=mc?
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3TO OOBJIEYET 38 COBON COOTEBETCTBYID-
LIes HaMEeHSHNE MACCH 3TOH CHOTeMbI
HE BEAHYMHHEY AR, IPHYEM CBA3L MEFEIY
STHMH BEIHYHHAMH BHPAIHTCA DPABEH-
CTEOM:

Al
Am = —=,
e

HIIH

AE, = Ame?,

Tarnrn ofpésos, OpR cARARKE coobomnnx
HYRJOHOB B A7D0 B PE3VIALTATE BRLIETEHIH SHeD-
rEy (KOTOPER VHOCHTCA HRIYYAeMBIMH [IDH 5T0M
poTOHAME) I0MMHE VMeHLIIHTECA H MACCA HYK-
nodop. JpyraMB cooBaM#, MACCA SIpa BCETTA
MEHBIIE C¥MMEl MACC HYKIOHOE, H3 EOTOPRIX OHO
COCTOMT.

!lpeweckolt Oyesol A (sfeabTas) OpdBaTd HOSHENETE
HEMEREHME ToR  Guapueckoll pENNIEHLL, O8pEH  CHBMBOAOM
HOTORER aTa DVHEL CTABATIN,



Am=(Zm,+
+Nm )-M_

Hepocraror Macck sSapa Am 00 CPABHEHHED
¢ CYMMADHOH MACCOH COCTABNAIIIAX 8ro HVKIOo-
HOB MOMHO 3ANHCATE TAK,

Am = I;Emi, +Nm,)-M,_

roe M, — smacca anpa, £ # N — upeno nporoHos

u mefiTponoR B AfApe, A M, H M, — MACCH CBO-

GoAHBIX NPOTORE B HERTPOHA,

Benwupua Am  HA3HBARETCA  dedrenmonst
macest. Hanmane tedeKTa Macchl NOATEEDMHIA"
€TCH MHOTOYHCISHHBIME ONLITAMM,

PaccunTaeM, HEAIPHAMED, SHEPTHIO CBA3E AE,

Agpa aTomMa geifiTepis EI—I (Trsénore pogopogal,
COCTOAIIETD B3 OJHOTO DPOTOHA H OTHOTO HeliTpo-
Ha, JIpyrumH CcAl0BAMH, DPACCYHTAEM JSHEDIHIO,
HeODXOOUMYID 108 PACIIENTeHNA AIPA HA OIPOTOH
W HefiTpoH,

Jns sroro onpegenny cHawana gedexT MACCH
Am groro aapsa, BISE NPpHOTHMEHHBIE SHAUCHHA
MACT HYRJOHOB M MAcChk! AApa AToMa JefiTepus Ha
cooreeTcTeyIOMAX TAbarn. CornacHo TEONHYHBIM
ABHHLIM, Maccs HpoToHA TPAGIHANTANLHD DARHA
1,0073 a. e. M., macca Hefirpona — 1,0087 a. e. m.,
macca agpa gelirepus — 20141 a. e. m. 38a-
ypr, Am = (10073 a.e.m. + 1,008T7 a.e.m.) -
—-2,0141 . e. M. — 0,0010 8. . M.

Yrobe 3HeprEKC CEAIH HOMYHEHTE B IMOVIHAX,
nepeRT MACCH HYAHO BRIDASHTE B KHIOCPAMMAX,

Yumurspan, 4ro 1a.e.m. = 1,6605- 1027 kr,
IO Ty

Am=1,6605 10 gr-0,0019 =
=0,0032-10"% xr.

IMogerasme aTo 3HAYeHNe HeeKTA MACCH B
OPMYIY SHEDPTHK CBAIH, MONYVIHM:

AE, =0,0082+10°% gr+| §+ 108 E‘I_s=

=0,0288 - 10-1 ETHIT" <y =0,0288+ 10-1 T,

a8



JHEPIHE), BHISAANINYVICA HIH NOrIOman-
MyIcA B npomecce mofnx ATEPHEIX peakimni,
MOMHO DACCYHTATE, SCAH MABSCTHR MACCH BIAN-
MOJEHCTEVHIOEY ¥ o0pasyiouiHXcA B PESyIRTATE
STOr0 BIANMOJeHCTRHA AZED M YACTHIL,

L. Yo masninseren suepriedi cogan agpa? 2. BansineTe QopsEy Ay A0 O
= peaeneiis geberTi Macck gJoboro AIpa. 3 3annmure QOpMYAY L8
PECHETA 3HERIHE CEASH ATPA.

é}

111
. B
a a
n\@_ﬁ:n
ah -
Puc. 162, [Tpanece
SEEHNE BApA ¥ PEHE

Eiée nodieiic T miaem
OOTNA BTN B BHEE

BefTRoHA
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Jeaenne agep ypaua npn GomGapgiupoBre Ux
HefATpoRaM# OBLA0 OTHPRITC B 1939 1. HeMer ki
vueHuMH COmmo Nanosm 1 Ppuyem Himpace-
MAHOM.

PacomoTpaM MexanHam aToro sRJeEnA. Ha pa-
cynke 162, a yvenosHo u3obpasedo sapo aroma

VpaHa ""EEU. [MoracTHer ARMIAEE TelTPpOoH, AIpo

poabviEgaeTcas B JedopMBpyYeTcH, OIprobpeTas
BRITARYTYVE thopsmy (pre, 162, 4).

Brl ya#e apaeTe, 4To B ANpE AelicTBYET IBA BH-
Oad CHI! AAPKMPOCTRAMUNSCKUE CUALL OFLmai-
HUBARUR MexdYy NPOMoRaMy, CTPEMANIHECH Pa-
JOPHATE HAPOD, W A0CPHME CLAR RPUMANEHLR
MeNAY aceMu Hyxaodamuy, Grarofapa Koro-
phiM Bapo He pacragaered. Ho arepuwie cHmsl —
KOPOTROAGHCTRYIONINS, DOSTOMY B BETAHYTOM
ANpe OHH Ve He MOTVT VIEPHMATE CHIRHO VAR
JAEHHEE IpYVT oT apyra wactn agpa. [log meficr-
BHEM SUIEKTPOCTATHEECHIIX CHI OTTAINKHBAHHA
ALPO PAIPLIBAETEA Ma Abe 4acTH (puc. 162, g), ko-
TOPEIE DASIETAKTCH B PASHBIE CTOPOHBL © OTDHOM-
HOH CHOPOCTBED B HABAVYaT IpH 3ToM 2—3 HefiT-
e,

MonyuaeTeda, 94T0 YACTh BHYTpEHHEeH sHepI'HH
AIpa DePEXOIHT B KHHETHYECHVI) JHEDrHID pad-
JAETAKUHECA OCKOAHORE B YacTi. Ooxonkl Geer-



PO TOPMOIATCHE B OKDPYRAKMER cpele, B peayiik-
TATE HErd HXY HEHHEETHYECHKAR SHEPIHA Hpﬂﬂﬁp&-
SVETCH BD BHYTDEHHIOK SHEDIHE Cpegml (T.e.
A BHEDTH D BRAMMOAPTICTENA W TeMAOBROCS RN HEe-
HWH COCTARTARITAY &8 TACTHIL).

IIps oauoBpeMEEHOM JeieHlN GOALIIOrD KO-
JAHYecTER A1) YPAHA BHYTPEHHAA DHEPIEA ORpPY-
SCAMILON VAN CPpeaLi ¥ CoOTBETOTRONED 88 TeMIe-
PATYPA BAMBTHO BOIpaAcTamT (T.8. cpega HATpe-
BACTCHA).

Taxum obpasom, peanyus GeneHuA

{1879—1968)

"t__h'l'l?u.HHﬁ i,
VEEHRETA- HOBATOf
B 0ORACTH PATAOK HMHEHA,

UL 8 OR DYWLy K Cpedy.

JHepIrHA, 3aKTHTYEHHAA B AJDAX ATO-
MOB, Kojloccalkda. Hanpumep, npn
MONHOM JeeHHH BCEX AJeD, HMe oI Hx-

O pan PRCInemTeHse VPanEa, cA Bl r vpada, BLLAENHA0CE Ob CTOIBKD

RO POARCAE THBHEX 2JleMeHTOE

B AHEPTHH, CEOIBRD BRIAETACTCA NP
cropaHin 2,5 T medTH.

Jna npeofpaz0BaHHA BHYTPeHHeN »Hepran
ATOMHEIN HISD B SASKTDHYECHVH) HA ATOMHEIX
AMEKTPOCTARIHAY WEMONRIVIOT TAK HAZLBASMEDS
YeRHbie peaxyuu deanenun adep.

Pacemorprm MeXaRHIM NPOTEKAHMSE OenHO

peaKOMH JeTeHRA AJpa HIOTOOA YDEHA "gi:u. Ha-

po aToma ypasa (pie. 163) B peayasTare saxsara
HEHTPOHA DAJSNMIOCE HA B UACTH, HIAIVOHRE
npi srom TpA HelwTpoHa. [Isa mo aTux meftrponom
BRIZRATH [OAKIIHK DeeHMA L8 JEVX SI8p, TapR
oM 00PAZOBANOCE VG TeTRIpe RelTRpoRA. JTH,
B CBOK OYePeik, BLIIBAJH A0JI0HHE HOTLIDEX
Aaep, nocae 4ere odpasoBANOCE JEBATH HERTPO-
HOH W T. .

[Henuan peaknmMs BosMOMHA GUIATO-
I . -o:xy. o npy sesennn kamzoro

(LSO —21384)

Aapa odpasyeTci 2—3 HeETPpoML, KOTO-

Hemen ek quemas o xvme. Palorw PhRE MOIYT IPAHATE VHACTHE B IBIEHHHA

OTHGCATON I RASPEOT XM, AIep- APVIHX A1ep.
HOMY aenennm. Jan suMaueckoe H 163
LOHABIATELLUTAO NPOMECeY AeArHEAA 4 PHCYHES MOKAIAHA CMEMA

HenHol peaRnUE, TPpR EoTopol obmee
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?:ﬁ‘%

qrca0 ceoloI LY el TPOHOB B KY-

a CHE VDAHA ACEuH000paIH0 YREean-

yuBaeTeH ©0 BpeMeneMm. CooTmer-
CTBEHHO DE3KO BOSPACTAET YMHCIO
menenymil SAMD W SHEDIHA, BLIAE-
b TAKMINAACE B BOIHHWIY BREMBHM.

Foe R aﬁ?\ omania Sagmen fa apom

Pwc. 163, [lzmenn
PEAKITHA AEAENEN

MOEp YPAER ax'{}
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KAST B aToMEol Gombe).
Boamosken apyroif BapHanT,
OpH HOTOpOM wWHoao cpoboiHMX HelTponon
¥YMeHLIIAETCA CO BpeMeRem. B aTom cay=ae uemn-
HafA peakuna npespamaerca, ClejosaTeisHo, Tas
l".}"ll] pBE_I{]_I,I'IIl:I TOMHE HEJNBIA HCIOONALIOBATEH OO
NPOMAROACTEA AIEKTPOAHEDIHH.

B MHpPHEX LeIAX BOIMOMHO HCOOJbBIOBATH
SHEPTHID TOMBKO TAKOH nenuof peakiuH, B KoTo
poRt uuca0 HefTPOHOB HE MEHRETCH ¢ TEYeHHeM
BpEMEHH.

Kak 3me gofuThca TOPO, dTobnl YHcao HelT-
POHOB BCE BpeMHA 0CTABANOCE mocToAHHNMT Jlas
pemenHa 3ToH opolnembl HYMMHO JHATH, KAKHE
AKTOPE BAHAKT HA YEBEIHNYEHHE H HE YMEeHbLIIS-
HHE ¢OIIers THCI8 ceobofHEX HeATPOHEDR B KYCKe
YDAHA, B KOTODOM IPOTEKAET WENHAA PEAKIIHA.

Onrps 13 TAKHY GAKTODOR ABAHETCH Maccd
ypana. [leno & ToM, 4T0 He KaKILH HeRTPOH, Ha-
AVYBMHLIN TPH AETeEHH AAD8, BRIARBAST NeTTeHHE
apyrux agep (ew. puae. 163). Eean macea (v coor-
BOTOTEEOHHO DAAMEPR ) RYCKA YDAHA CHITKOM Ma-
AR, TO MHOCHE HefTPOHE BERLIETAT I8 eT0 opage-
ALI, Wé YOUeR BOTDETHTE HA CROEM TNYTH ANpO,
BLIABATE €I'0 JeNeHEe B NopoinTh TakEM obpasom
HOBOE noxoaeHnne HeATpoHOB, BeoBXOLHMMLIX AAA
npogo/FeAEna peanmnu. B aroM cayuae nenHan
pEAKLNA npeKpaTHTeA. dTolm peaxous Be Ope-
EpAllaJach, HY#EO VBEIH4YHTh MACCY YPaHa oo
ONpeIelEHEOrD aHaY e, HasbiBAeMOTo KDL
YeCKLM.

[MogeMy TpH YVEEIHHEHAH MACCE OEIHAR DERK-
nMA CTAHOBATCA BoamoxHoi T Yem GoJbIIE MACCA



Kycra, Tem GONBIOE ero pasMeps H TEM IJIHHHEE
MYTh, KOTOPRIHA NPOXOZAT B HEM HefiTpoHR. ITps
BTOM BEDOATHOCTE BCTPeRH HefiTDOHOR ¢ ANPEMH
BozpacTaeT. COOTBETCTREHAD VEETHIHBASTCA YHC-
JI0 JeJeHHi Afep M 4HCI0 HAAVYaeMEIX HelTpo-
HOB,

[Ipn wprTHYecKoll Macce ypaHa YHeno xeftTpo-
HOB, DOABHBIIEXCA IPH JeNeHNH A6, CTAHORMT-
CH DABHLIM YHCIY DOTEDAHELIX HeRTpOHOE (T. €.
SAXBAYCHHEIX aapaMu fe3 JeTeHHA W BLIIETEER-
LMY 32 Npefefisl KYCKa),

[Nozromy mx obmee YRea0 OCTAETER HeHaMeH-
HuM. IIpm arom HenHEas peaxums MOEET WATH
AARTENLHOE BPeMA, He NPEKPATIARCE B He mpHob-
PETAA BADKIBHOM XAPAKTEDA,

Hammomemas Macca ypaEa, NOpR KOTOPOI DOSMOMED TPOTeKANEe wemsod
PRAEILHE, HAIEIBASTON EPIITHEACI0H Mueei.

Eean macca ypara Sonsime EpATHYECKOM, TO B
PEVILTATE PEIKOTD VBEIHYEHHA YHCIA cROGOA-
HHX EelTPOHOB LEeNHad pPeakIHA IPHBOOHT K
BAPHIBY, A €CAH MEHbIIE KPHTHYECKOH, TO peak-
OHA HE DPOTEKAET H3-34 HEZOCTATEA cBoBoanbix
HelTPOHOB,

¥MeHBINHTEL NOTEPI0 HefATPOHOS (HOTODBIE BEI-
METAKT W3 VPaHA, He NPOPEATHDOBAE © ANPAMMH)
MOMSHO HE TOJBHO 38 CHUET VEETHYEHHA MACCEH
VPAHA, HO U ¢ NOMOIIBE CORLHAALHON oM ANt
et ofogoviu. JnA aroro KYcoK ypasa nomMenta-
KT B 0BON0NRY, CIETAHHYE B3 BedecTBa, X0POLWo
OTPaKARIIErD HENTPOHN (HADpHMep, ua Sepun-
aug). Orpamance or atoll ofonouky, HeRATPOHN
BROIBPAIIAKTCA B YpaH H MOTYT IPHHATH YYaCTHE
B JeleHHH A1ep.

CymecTeyeT el Heckoabiko QAKTOPOB, OT KO-
TOPHEIX ZABACHT DBOOMOMHOCTE TPOTEKAHWS IEI-
HOH peaRIHH. Hanpuumep, ecain KVoOK VPAHA CO-
ABDAHT CANIMIKOM MHEOPO RPUMeCcel OPVTHY XHMH-
HECKHY SIeMeHTOB, TO OHH NOTIOIAKT GOILITVIO
YACTE HEHTPOHOR I PEAKIIHA DPeXpallaeTCH.
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Hanmuupe B VpAHE TAK HASEIBABMOID IFAMed-
AUMers Helmponos TAKMEEe BAHAET HAE Xo0J pe-
aknuu. Jeno B ToM, uTe RApa yvpaHa-235 ¢ Ha-
whonkmel BePOATHOCTLID JeATCA MO0 NeHC TRHE M
MEMeHAKX HelTpoHoE. A npi geneHnn anep ob-
paovioren OGwioTpue pefitponsl. Henn Bmcrpeie
HeHTPOHE IAMOLIRTL, TO OOOLIIAA HX 9acTh
BAXBATHTCH AApamMp ypaua-2350 ¢ DOCHeLy o
JeneHHeM aTHX Agep. B kadectse sameradTesed
HCNORBIVIOTCA TAKHE BeIecTea, Kaxk 2pafum,
aoda, mayéran sode (B cOCTAR KOTODOR BRXODHT
AeHTepHE — HIOTON BOAOPOAA ¢ MACCOBLIM YHC-
nom 2), 1 HeKOTOpEE IPVIHE. JTH BEIMECTRA TOAE"
KO ZAMENIHIT HelTPOHLI, MOYTH HE NOTJI0Ias
HX.

Taxum obpasoM, BOIMOMHOCTE DPOTEHAHNIT
HENHOH PEARIHMH ONPEAENAETCA MICCOol ypand,
KOAUYECTISOM RpuMecel & HéEM, HAIuNUem ofo
AOUKLE B FaMedAumend ¥ HEKOTOPRIMM ADVIHMH
PaKTOPAMM,

EpurHdeckad Macca mapoodpasHoro EYCOKA
vpana-235 npuimnsarensAo pasHa 00 xr. Ilpn
STOM B8N0 PAAMYC COCTARTAST Beero 9 oM, mocKons-
KY YPAE HMeaT 0ueHE BoMLITYI0 II0THOCT.

HMpumenns daMeIIHTETE B OTPAMAKRNIVIO 050~
NOMKY 1 YMeHLIIAA KOAHYCCTRO npuMeceil, yaa-
ETCH CHH3HTH KPHTHYECHKYI MACCY YPAHA AD
0,8 xr.

BHPD{:H L. TToyexy AeaeRNe AIpa MOMET HAMATERCA TRIRKG TOCLE, RODGE GHO ge-
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POPMNPFETCR O AelcTanes OrIomEEEOTe AM HefiTpona? 2- Mo olipa-
ayerca B peayavrare geacsin sgpal 3B manysr sHepring nepexoznT
qACTh BHYTpesHel AHeDTIH AP NP 0T0 ACIeHnE; HHHETHNaCHAS SHep-
FHA CTHOTHOD MIps YEAEL TPE HE TOPMOREHAN B orpyataonied cpege?
4. Eap naft peakiinA JaTeENE SOep YA — ¢ BROSTeHNeN JHBpTIN 1
LRPYIRADIGID SEIY W, WAMpOT, o noracmenmes apepran? 5. Poac-
CEAMHTE 0 MEXAHEIME IDOTEXMTHA DE0HMT DEARTHR, HOOOaRIVA FECY-
pox 163, & “ro HaskBAETCA KpRTHYecEod miceoll ypana? 7. Boamouwsno
AW MpoTeRANEe DenH0l PEARIIHE, SCOH MOCCH Y[MHA MEHBINE KpNTHRE-
croi; Boasue kperieckof? Toweay?



HﬂEPI'Hl . NPEOBPAIOBAHHME

mrnn ATOMHBIX AOEP

Hdepumil peaxmop — 3T0 YOTROHCTRO, TReJL-
HAGHAYEHHOR I8 OCYIIECTRIEHHA YVIIDARIAeMO
SATEPHON DenkKITAN,

Yoparnenwe anepuoii peakHeil sarnwaaeTes
B pEryAiHposadEe cEOpPpOCTH pAaMHBOMEHHA oDo-
DonHEX HEWTPOHOE B ypame, YTobLl WX SHea0 oo-
TABAJIOCH HeHaMeHHbIM. [Ipn srom uensas pea-
ILH 5 E}'.E[E"I" NpoOOITHATECR CTOTERRD BPEMEHH,
CKONBKO 3T0 HeoDXOAHMO, He NPekpallinch 1 ne
nprobpeTan BADMBHOIG XADAKTEDA,

Paccmorpim verpoficrso 1 npuanun geilcrens
PE&HTDP&, B KOTOPDOM B KAYECTHES JedAINSr0CH Bes
mMECTEA (er0 HASKIBAKT TAKME AJCpHbLLM monLu
S0M MHIM 20P04LEA) HCDOALIYETCR B OCHOBHOM
ypan-235. B npupoaHoM YpaHE 3TOMD H30TODA He-
ACCTATOMHO 08 NPOTERAHHAA LenHol peakimay
(Bcero (0, 7% ), MOBTOMY HpHPOAHLIE YypaH odora-
MAKT, T. &, VEEIHIHBAIOT NPOLEHTHOR COfeprEa-
HHe B HEM vpaHa-235 (g0 3% ).

Peaxrop, paboraomuil Ha aToM H30TONE Ypa-
Hi, HAILIBAETCH PeaKmoposm Ha Mediennbix
Hedmponax. UH HagBal Tak [DOTOMY, YTO
ypan-2349 manbonee adderTHBHO NEINTCH TI0OI
AeHoTEHEM MEATeHHBX HeirpoHoB. [lockoakky
NP AeIeENH fAaep ofpasvioTed B oCHOBHOM DBICT-
Phie HEHTPOHKEL, HX HeoDXOAHMO SaMefaaTh. [lan
ITOTO B PEAKTOPE ¢ TAKHM HIePHEM TONAMBOM
HCTOABIVETCA JAMeTAHTENL HERTPOHOE.

Ha pmcymxe 164, a naofpasedsl 0CHOBHBIE
TACTH DEAKTODA HA MeNeHHRIX Helitpomax. B ak-
THBHOH 30HE HAXOAHTCH AFepHOe MOoniLan B BIIe
YPAHOBRIX CTEPHEH (0HH HE PHOVHEE He NOKA-
BAHLI) B JaMedAuMErL HelMPOKOE — B JAHHOM
CHAVYAS BOJA.

Macca KaMIOro YPAHOBODO CTERMHS 3IHAYH-
TENRHD MEHBIE KPHTHUECKOD, MTOSTOMY B OaHOM
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Pue. 164, Cxema

yerpadteTER ANepEOTD
PERETON HA MELTERHEIX

nefiTponax

Peryanpyomne
CTEPHHE CTpaaTe.

EorpencaTop |
O

Tenapolimennie

TenLIoHMCATELD al

CTEPIHE MEeNHAA PeAKIHA NPOHCXOIHTL He MO-
BT (3T0 JeTasTeH COelHAnLEO U3 coobpance Il
BesonacHocTH). OHA HAYNMHASTCH MOCTe TOIPYHe-
HHA B ARTHIHYVID 30HY BOEX VPAHOBRIX CTepDMHeN,
T. €. HOTZA MACCA YPARHO JOCTHETHET KPETHYeCHOTd
FHAYEHMNH.

ARTHRHAA B0HA OKPYHEHA CAOEM BEUIECTBAa,
OTPAMAKIIErD HERTPOHK (OMpa¥amens), |H g
ujumuoi ofogovkol wa GeToRa, DANEDHABAIIIER
HelTPpOHB B APYTHE SACTHIILL

IIna ynpanieHHA pPEAKUHEl CAYHEAT DPeyaL-
punigwe emepany, adderTHEHO DOTAOMIAKINE
mefiTpoasl. [IpH HX NMoNHOM MOTPYMHEHHH B AK-
THRHYID S0HY [HSMHAH PEAKIMA HATH HE MOMET.
[Ona samycKka pearTOpa PeryIdpyoNiHe CTepHEN
NOCTENENNO BEIBOAAT W3 AHTHAHON A0HL A0 ToX
nop, NOKa He HAYHETCA HEDHAR Ppeaxoia JeJeHHA
Hiep yPAaHA,

ObpaayioMiHecs B npouecce 3ToH peakiny Hef-
TPOHLEI H OCHOAKH ANED, PAAIETASCH ¢ DONbLIIOR
CHOpOCTRID, TOOAZAIOT B BOAY, CTANEHBAIOTCA C
AApAMYE ATOMOE KHCIODOZA H BONOPOL&, OTAAIOT
HM 4acTh cioell KHHeTHYeCKOH SHEprun U aamMeq-
agwTes. Boga npe aTOM HArPEBAETCHA, A4 3aMeqn-
TeHHLIE HeETRORE 9e[el HAKOE-TO BpeMA OOATh



ODOIAJAT B VPAHOBBIE CTE[UHKHH H YHACTBYOT B
AeJNBHWH HIep.

AKTHEHAN 30HA DEARTODA NOCDeACTEOM TRYH
COBIHHARTCH ¢ MeNADoGMeNHUNOM, ODDAIYVA TAK
HAILIBAEMLIN DePELIN 3aMEHVTEIE KouTvp. Haco-
ChI ODECIIeYHBAIDT IHDPKYIALHAK BOLE] B TOM KOH-
rype, [Ipi sTom BOoas, HATPETAR B AKTHEHOI joHe
oan cYeT BEYTPeHHel SHADIHH ATOMHELIE A080, Dpo-
XOaA wepes TenaccbMeHHAK, HATPEBRAET BOAY B
OMEEDHES BTODOrO KONTYDA, NIPenpAIAR e& B NAD.
Taknm obSpazom, aoda 8 awxmuanoll I0HE peak-
MOPD CAYMUN HE MOTbKo JaMedaurmenem ped-
MpoROE, HO U MERAOHOCUMENEM, 0mMecdiluM
TREFLALr.

Ha prcvage 164, J cXeMATHIHO TOKAZAHE] YOT-
poficTea, B KOTOPEIX 3HEPTHA Napa, Hipa30BaABIIE-
rocdl B aMeesHKe, OpeodpasyeTcR B AJeKTPMH-
YecKyw sHepruw, [locpegcTsoM aTOTD DApa Bpa-
maeTcH TYpOHHA, KOTODA#, B CBOK OYepenb,
OPUBOINT BO BPALEHHE DOTOD NEHEPATOPA eKT-
pHYeCKOrD TokA. OrpafoTaHHeil nap noCTYnaeT B
EOHAPHCATOP H OPEEPALIAETCHA B BOAY. 3ATEM BECh
LMK IOBTODAETCH.

Tarkum obpazom, OpH DOAVYEHWNH SJIEHTPH-
YeCKOorD TOKA HA ATOMHEYX 3JMeKTDOCTAHIIHAX
NPAMCXONAT caegviomue mpeobpasoparid bHepD-
THH: YACTH BHYTDEHHEH JHepPrHH ATOMHEX Anep
YPaHA — HWHETHHECKAR 3HEPIHA HERATPOHOR 1 OC-
EOIKOBE AfNep —+ BHVTDEOHHAA 3HEPras BOALl —»
BHYTPEHHAA SHEDIHA MOApA —+ KHHETHUSCKAR
SHEPIrHA OApA — HEHETHUBCHAN BHEPIHSA POTHRA
TYPOHHE H DOTOPA MNEHEPDATODA — JISKTPHYECKAA
SHEPIHA,

TLEETER 1. Yo rakoe agepuwit peaxtop? Hasonmre ocEosEMe @acTn poaxTopa.

Yro pnxognrea B ero AKTHRECN 3088 3. B iy SARTHSIAETEA VIPARNEHIE
ageprofl pearne? 1. llng yero HYRHE pEryINpyompe cTepeHn? Kak
aaE pogsayoTeal 4 Kakyio Bropyr yHHEIND (D0MBMO 3&8MEZIeHHA
BelTROINGN) DHIOAKART BOSA B NepEcM HOHTYpe peaktopal 8, Raxue opo:
O] TROICXOIAT B0 BTOPoM KOHTY P peakTopal &, Kakxne npeofipasons-
mHE SHMPTEE ROSCIOIAT OpH DOOYUSHAH afeETPHYMecEOrS TOKA Ha
NTEMHLE AT KT TANITEAY ¥
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[Tl  aromnan suepremmra

Onaoit #3 AR BEeimAEx npofized, cTOAMHY M-
pEl GelOBeUeCTROM, HBASSTCR SHEPMOTHUErKAR
npofinema. [MTorpefinense sHepruy pPARCTET CTOTE
HRICTRO, YTO HARECTHRIE B HACTOATIES® RPDEMA 3ATA-
Chl TOTTHEA OKAMYTCA HOURDOAHHBMA E CRARHKN-
TEALHD KODOTHOD BV,

MpobasMy «aHePreTHYSCEOTD POTOOAY He pe-
[IEET M HeNoONEIORAHETE SJHEDHH TAK HAZLIBAOM LI X
BO2C0HOBIASMEIX HOTOUHMKOR (SHSDIHN DO, BeT-
pa, COMHIA, MOPCEWX BOMAH, rnyvBHHEHOMO Temaa
deMau), TAK KAK OHH MOTYT 0DECTEUHTR B Y-
mem coyuae Tomkko 5—10% wammx nmoTped-
mocTel. B engan o orus B eepeamae XX B, BOSHMK-
A8 HeodXOAMMOCTE MOMOKA HOBREX HCTOUHMHOB
AHEDMI.

B macTosmes BpeMA DEATLHEI BEIAN B SHEPTO-
E‘HBE’.‘E-I’.E'FI’H’E BHOCHAT HOPPHAR HERDreTHEA. HEP'
BLIT pRpOMERCHAN peakTop Gurn coanan B 1946 ¢,
# Corercorom Colose mon pyeoBogereom Haops
Bacuasesuuwa Kypuamoaa,

B 1954 r. n gamel erpaue (B r, Odunacke) Onl-
A BREIEHA B JeWCTHEHS MEPRBAH B MHDE ATOMHASH
anerrpocTanEa (A3SC). Eé mommocTe cocTaR-
aama sgeero K000 kBr. Corpemernsre AJC mamemT
R COTHH PAs GOTLEITYI0 MOTITHODTE.

AAC umerom pad npeumyiecma neped dpy-
FH ML ﬂ'uﬁﬂ,ﬂ:” PAPK mpnﬂmauquﬁ. ﬂf.'H'!'.I-EH-ﬂF
UX NPeUMPILACTIAD FAKIHYAEMOR & MoM, Yro
dag patomm AN mpefygemes oueHb Helfoib
WO KoRudecman moniusa (HATOMHERM, OTO SHep:

ris, agmouéaEan 8 1 r VpaHAa, PABHA
R Ty auepruu, BLAeNAOMeRcs OpH cropa-
Hun 2,57 medTH). B cBAIm ¢ 3THM
SECILAVATAIIAA ATOMHEIX SIEKTROCTAH:

Pocenferai diane, apanemm. il ofXOIHTCA SHAUHTETRHO TEITIeR-

mgmnmmtfﬁﬁnﬁcp Je, WeM TennoeuiX (X18 paboTh Ko-

D e TOPRIX Heobxoaumbl GONbillHe 3ATPATH

. HA JI]G'EH‘IF B TPAHCOODTHPOBKY TOI-
JHEA],

T E——



IlpaBna, CTPOHTEIRCTEO TENNOBEIX CTAHIME
(TOC) obxoguTea nemenne, 2eM aToMHLX. [Toato-
MY HA CEMrOAHALIHHI HeHL CTOMMOCTE TeIIOBBIX
H ATONMHBEIX CTAHIHE cOMOCTABHMMA,

Bmopoe npeumpywecmao ASC (npu npasuib
HOL WY IKCTIAGAMAaU) JaKA0Naemed 8 LY aKo-
Avzuneckoll yucmome no epagrenurn ¢ TOC, Ko-
HeYHO, B Befipocax AJC colepsHaTed DATHOAE:
THBEHLIE raasl ¥ yacrius. Ho Sossmas 49acTh
PAAHOAKTHBHLIY AJeD (TAK HAILIBAEMBIX DaIHO-
HYRIHIOR), cogep:xaninxces 8 subpocax A2C, no-
BOJIEHO OLICTPO PACHAJSAETCA, NPEEPAILARCE B He-
PAAHCAKTHBHEIE, A KOOHYMECTEO JOJTOEHBVIINX
PAOIHOHYKIMAOE H MOIHOCTS HX HEIVIEHHA CpaR-
HHTELHO HEBETHKH.

Y1o ®me HACALTCA ANERTDOCTAHIINI, paboTAMN-
IIHX HA YIOe, TO M¥MeHHO OHN ARISKTCS OXHUM WA
GCHOBHBIX HETOMHHEOR DOCTYILIEHNA B Cpely obu-
TAHHA 4HeIoBeHA JOJATOMHBYUIHX PaIHOHVKIIH-
goB. Jeno B TOM, 9TO B VIJI€ BCETAa COLEDIHKAT-
cHd MHKpPONpUMEecH DPAAMOAKTHEHRIX SJEeMEHTOR,
HOTOpLIE BERIHOCHTCH € MPOOVETAMH CrOpamH#s,
OCAXIAACE HA MPHIETANIIEH MECTHOCTH M HAKAN-
AMBAACH HA 30JMBHEX OOMAX Boanre T,

Kpome toro, ucnossavemoe aa TAC npupognoe
OPrAHEYECKOe TOILINEO (Vroak, HedTh, Taa) co-
mepsuT or 1.5 no 4,5% cepw. Obpazviommiica
OpH Cropadiy TOILINBA CEPHACTRMA AHMHIPLI, Ja-
e npoiias wepes GUARTPRI ¥ CHCTEMB OUHCTKH,
YECTHYHO BROpACkIBAETCA B atMochepy. Bervoas
B KOHTAKT ¢ arMocthepHoi Braroii, on ofpasyver
DACTBOD CEPHOH HACIOTE H BMECT® © JOMHCIAMM
BEINAJAET HA 3eMII0. TAKHE EHCIOTHRIS J10MEAH
HAHOCAT OTDOMHBLN VIOeDS pacTHTENRHOCTH, DA
PVINAKT CTPYHETYVDY HOYBL! M SHAYMHTETRHO MEHA-
KT BE COCTAR (174 BOCCTAHOBAEHHMH KOTODOTD HE-
X OoAMMA He OHA COTHA TeT).

HefaaronpuATHRE SKOIOTHYCCKHE NOCH8NCT-
BHA CBASAHB H C HCOOMLIOBAHMEM 3HePruH Dek.
MH NOCASNCTEHS JAKNIOYAKTCE B OTUVHCIEHKH
foabiuHx maomaneld aeMaH (B CBAIH CoO CTPOH-
TeARCTROM BOOOXpaHHIANIL #H  ofpazoBanmem
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peaeacTane atoro Doaor), rabenso pwbel B pe-
OYALTATE DepeKDEITHE PEE B T. O.

18 CTpOMTEABCTEA AMEHKTPOCTAHRNME JocTa-
ToUHOH MOIMEOCTH, OpecOpasvIMIINX SHEPrHD
COJIHTIA ¥ BeThAa, Towxe TpelyioTcdA, HAEK OKasa-
A0CE, OTPOMERE TEPDHTODHE,

Yo #e HACAeTCs AAepHOE dHepreTHKH, TO OHA
HE cONMpPOROSEIAETCA BRIIETEIEYHOIEHHEIME He-
TATHRHE MY srtegnayay. Ho 370 popce He 0aHAYA-
er, 910 ASC He MOpORKAANT CephAIHEX MPOGLen.

B macTosmes BpeMA  KIATHOHIHPORAFTHAR
KpUTHKA AJfepHOH JHEPreTHEH KOHISHTDHDY-
ered BOKPYT TPEX NPHAEIANHATRHEX npobres:
codelicmaue pacnpocMpanenuw A0EPHOZC OpY-
MUA, PAOUOEKMUBHEE OMX00B 1 S0IMONCHOCHLY
aaapuil, ocofeHio BLIARAHILIX TPHDOIHLIME Ka-
TAKMHIMAMI.

Mepras npofnexa MomeT OWTH PEIIEHA TONRKD
B pAMKEAX MHPOBOTO coobmecTea, Bonpmoit niknan
B E-E FI’!III.EI'-IHE BHOCHT, B TACTHGCTH, IEATENRHOCTE
MexIVEAPOAHOTO ATEMTOTHA 0 ATOMHOH aHep-
rad npn OGOH (MATATD), coagamunore 8 1957 r.
ANE KOHTPOILA 38 HEpACHpOCTpAHEHHEM ANEPHOTO
OpyHtHA H Oes0NACHBIM NPHMeHeHHEM AFPPHOA
PHEPIHH B MEDHBLX HETAX.

OdeaspeEHBAHAE PAIHOAKTHBHEXYX OTXOOOB
CEOAMTCH B OCHOBHOM K TDEM 3agavyaM;: 1) K copap-
MIEHCTBOBAHHE TEXHOJOTHA ¢ HeTkK YMEHBIIE-
HuA 0O0pAIOBAHHA OTXO0Z0B nps paboTe peak-
Topos; 2) Kk nepepaBoTHe OTXOA0B INA WX KOH-
COMHIALAA (T. €. CHKPENAPHHA, CEAMMBAFNHA) H
VYMEHBIIEHHA ONACHOCTH OT DACHPOCTPAHEHHA B
oxpy#Eanmeil cpene; d4) K Hagé:KHEOR HIOIADHH
orxoaoek or Guocdepkl B YeI0BEKA 34 CHET COAJNA-
HHA MOTHIBHHECGS PASHEIX THIOR.

J a8 sninoIHeHNA NOCTABNEHALIX IA08Y B ODO-
erTAX Beex ADC npeaveMOoTDeHB VCTAHOBHEM LA
OTBEPHCIEHNA MHIKHX 0TX0ogo8. Kpome Toro, Ha
FABOAAX N0 nepepsfoTHe AJepHOTe TONJIABA Mpo-
HAROIMTCH OCTERAOBAHNE 0TX0A08. [asoobpasHele
OTXOALI NOAEePrATeH 09ACTHE.



[loMuMo nepedHcIeHEBIX NPHHAMAKTCA H
MHOPHE ApPYIHe Mephl, HANDABISHHEE HA Demle-
HiEe npobieMbl PAINOAKTHBHEIX 0TX0I0B.

FEETE 1. B cesan ¢ wem B cepegnme XX 5. sosEHEIR HecfXomNMMOCTE HAXORTE-
HILA HOBRIY HCTOUHHKOD pmeprau? 2 HasoEnre I1BA OGCHOBHKIY TPEMY-
mecTee AJC nepes TAC, Oreer ofocuyiiTe. 3, HaaosaTe Tp® OpHELINN-
AILHEE Dpefnssu conpeaenmofl aToMmod seeprevien. 4 lpnseanre
Opasepk nyerei pemersa npeboes AToMBOE SHEPrETHEE.

s [Ilogrorosere koameRTHEHME JOKTAR-AHCKYCCHID HA TeMy «DHOoAOrH-
HECHHEE NDCAGACTEHA HONOALM0NAKHT TENI0BLIX, ATOMERY B PTHIPOGISH-
TpocTaHOMis . Ipn DoaroToRKe 10KAAI08 JOOVCTHMO B3ATE 34 DCHOEY
COOTBETOTOYRONINIE MATEFIAT, MMOMIMANCA B viedEike, A000AHAD 810
MATERIARAMY, EIMOCTORTATERG HARASTHBME COQ0E 10 HITLMEL.

Haeeerro, uTo pagMoaARTHRHLIE HINVUOHMS
npH ONPEJIefEiHBX VOIOBHAY MOPMYT OpegCcCTaB-
JATE OMACHOCTE AJ8 3HOPOBRER HHBEIX OpPraHmg-
MoB, B 4éum opuusnns HETATHEHOTG BOSXeHeTRiA
PANHAINK HA SHBRE eyIecTna?

deno » roM, ure a-, f- B PUACTHOR, DPOXOLT
Heped BEIIECTEO, HOHEAIAPYET 0o, Dadbas
SAEETPOHE HE MONeKYAI H ATOMOB. HDHHEE]'.I.‘[‘I;H
HEEBOH  Tras HADPYIIAET MHHAHeIeATETLHOETE
KAeTOR, B3 KOTOPEIX 2Ta THAHE COCTOMT, YTO OT-
PHOATENRHD CHAGMBAGTCHA Ha JD0p0DRLE BCErO Op-
rapwama, Yem Soapine pHepraE ODoIVHAET Henor
BEK OT JeHCTBYIOUWErs HA HEro NOTOKA WaACTHI H
Hen MEHLIIE OIPM 3TOM MACcCa YeN0BeRa {T. €. Y
Donbinas SHEPIHA NPHEOAMTCH HA KAMIVIO 8IH-
LY MAcch ), TeM K 0006 cephistbim Hapy IIG-
HM B IO OpraHHAME 0TO TPHBEIET.

FHEPrUS HONMANPYIOIIET0 NAAYHEHNN, NOTI0mEnnLN ol yHaemMbIM BELEcT-

BOM (B MACTHOOTH, TRANAMN OPrAHNANMA) H PACCYNTANNAS HA SIHERIY MAC-
Chi, HASRBASTCN HOTA0MENRNE D30l BEaayIe NN,
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[lornoménEas Dosa HaayueEHA [) pagHa OTHO-
MIEHHK NOrACERHOH TeaoMm aHeprud E K ero
Macce ml

D=£,
m

B CH egmanueii mordomeHnoil Soakl Bmoxyae:
unA apnretcA zpai (Ip).
Ha sroft fopmyas CRegyeT, 4o

1 Tp = LI

ler”

JT0 OOHAYACT, UTD AOZTMUFHHAR 0030 UIAYYE
HuR Oydem pasHag 1 I'p, eeiau deiyecmay Maccod
1 kT nepedaémen sHepeus uiryvenus 8 1 Jax.

B onpeneneHABX cAyHAAX (HANpUMeD, TPH 06-
AYHEHIH MATERX TEAHeH MEBLIX CYIIECTE PeHT-
FeHOBCKEM HIH -H3nyYeHneM ) DorIomEHR YD A0~
av MoxHO samepsTs B peimzenax (P): 1 I'p coot-
BeTCTRYeT npaonearTeasao 100 P.

Jenm Oorblie ROZTOWERHAR 0030 UATFLEHUR,
mem Goablid eped (npu APOYUY DASHBY FeA0EU-
RX) MONCE HAKSCMU OPZANUIMY IMO WIAYLEHUE.

Ho gna gocTopepaoil oMeEHEH TAMECTH 0T
crpHil, B ROTOPRM MOMET NPHBECTH AgeiicTaHe
HOHAIHPYIOMINY HAIIyHeHHH, HeodXoIHMO VIH-
THIBATE TAKMKE, 4TO NpU oduHarogol nosaouwsén
HOli do3e paiHse audm LWIAYYCMUE GbEIEaa0m
pasrbie no sesuy e fuotost v eckue adigrerma,

Buonormveckne aduperkrsl, BHSHEBASMBIE JHKF
OBMH HOHHINDYIOIIHMH R3JYYeHRAMN, IPRHEATO
DIEEHEATE M0 CPABHEHHID ¢ apdekxToM OT DEHT-
PEHOBCKOTO HIH OT v-Hanyuernd. Hanpumep, npu
OITHOIT ® Toi me morioménHoi Joae OHomOrH-
qecuiit aduperT or elCTEHA O-HITYIEHEHA Dyvier
B 20 pas Gonpme, 9eM OT J-HITVHEHMA, OT gelieT-
BHA GuLeTprX HefTpoHOB adupexT MOMeET OLITL
B 10 paz bonemme, weM OT y-HANYYeEHA, OT OEHCT-
BHA [FHAAYHEHHA — TAKOH Ae, Haw OT y-H2nYy-
HEHHA.



B CBAZH C 3THM ODPHHEATO FOBOPHTE, 9T0 KO-
uguenm rawecmaa -HANYYeHns pasen 20,
BEIITEVIOMARYTHX OhICTPRIX HefiTporoer — 10,
IpH TOM YT0 KOMPHIHEHT KAYECTBA Y-HIIyye-
HEA (TAK e KaK PEHTMEHOBCKONO | [-Hanyaenm)
CUHTASTCH PABHBIM equuMIe. TakxuM obpaaon,

woappunuent kavecTsa K NOKAIMBACT, BO CHOARKEO PAS PAINAILHOMEAN
OMACHOCTE OT BOATERCTRIH Wi EHBOH OPrANKIM JANMOTG NMIA HATYSenus
GOALING, 966 0T BOSTEHCTEMS Y-HATYUeHi (OpH OIWHARORRIX HOTADILEE-
HRIX SO ).

s onpHgH DHonoravecknx addexTon ObLLIa
BEEJEHA BAOUYMHA, HAILIBAGMAH JSKSUSAIEMN-
Hod dozol.

JxBURANERTHAR moaa H onpepensercs Hag
MpONIRefedNe MornomeaEnt goae 0 n xosdife-
MueHTa EavecTan K

H=DK.

B'HEIIEMEHT'.EEH A038 MOGEST I!'EI-HE'FIIITLE;H‘ B TEX
We eSHHENNAX, TTO B DOTIOIEHHAA, OIHAKD AIA
af HaMEPEHHA CVIMECTEVIOT H CHeHAILHBIE &1H-
HIIILET.

B CH egpmauneil skewBaledTHON A036I ABIA-
erca suaepm (3r). [IpuMenaoTen TakHe TONEHEE
eANHWIE Mussuzucepm (m3m), mMuxpoizusepm
(meds) n op.

Ha sroff dopMyam clesyer, 4To LAfA DPEATrE-
HOBCKOID, 7- B f-aoayyennst (pax wotopsix K — 1)
1 35 coorserornyer noraomeénHod gose s 1 Tp,
a IJA BCeX OCTANBHBIX BHIAOE HAJAVYEHHA — 103e
B 1T'p, yMuomenHol Ha COOTBETCTBYHMLHMA 1aH-
HOMY HAIVY9eHHI0 KoadDHIHERT Ka9ecTha.

IMpH cleHKe BO3AEHCTEME HOHHSHDYIOMAX Hi-
AVHEHHAN Ha AABOH OPragusM VHRTLIBAKT H TO,
YT0 O4HH SACTH Tesa (OpraHbl, THaHE) Oonee 1yB-
CTBMTENLHEL, HeM apyrae. Haopamep, npn ognaa-
I'Eﬂlﬂill AHBHBANEHTHOR ADSE BOAJHHEKHODBEEHE DAaKA
B ASrEnx Gonee BEpOSTHO, Ye€M B OTHTOBH IHOM e
nede. JpyruEMH cIOBAME, KadKILlH OPrad H TEAHL
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HMBIT ONpeleldHEsll Koaduyuenm paduayu-
OHHOZ0 pucKa (A8 TETKHN, HANDHMED, OH DAREH
0,12, a nna murosuasEol seneaw — 0,03),

loraomeAHAR H SKBHBAIEHTHAN T03LI JaBH-
CAT W OT BpeMeHn olaydeHus (T. o, 0T BpeMeHH
BIANMODEHNCTEHA Haavuenus co cpenod). Ilpm
NPOYHX DABHLIX YCJIOBHAX OTH T03kI TeM Goabmne,
wem Hosikine spemMa o0JVIeHNA, T. €. 103k HAKAM-
THBAIOTCH CO BPeMENeM.

Tpi oneHse cTeneHl ONACHOCTH, KOTODYIO Da-
AMOAKTHRABIE HIOTONBI NPEACTARNRIT AMH HH-
ARIY CYIRCTR, RAMKHO VUHTHIBATE M TO, UTO THEIO
PASMOAKTHEHEIE (7. 0. OILIE He DACTABITMECH) ATO-
MOB B BEINECTEE YMEHEIDAESTCH © TETEHHER HFI'-!"D.IE"
un. IIpH 9T70M NPONOPIIHOHMANLIO YMEHLITACTCH
MHCIOD PAOHOAKTHEHRINE PACTIAI0OE B e AMHIITY Bpe-
MEHH H HATYUaAeMAA dHEpTAA.

BEEPI'H-H. HAOAEK BRI }"H:EE‘ SHACTC, SAOJHECTCH OOJITFINRD
M3 (GAKTOPOB, OHPEJENERIIINX CTeleHb OTPHILA-
TEJAbHOTD BOAMelicTBHA HANYHEHHA HE Yel0BeHa.
TloaToMy Tak BasH0 HARTH KOJIHYECTBEHHYI) 3a-
BHCHMOCTE (T. 8. QopMyay), 0o KoTopoll MomHO
Obl10 ORI PACCYHTATE, CHONBKD PEIHOAKTHBHBIX
ATOMOR OCTAGTCH B BelOecTRe K ofoMYy BAAAHHO-
MY MOMEHTY BPEMEHH.

IIna BRIBOAA 2TOH SARHCHMOOTH HEoOXOoIHMO
AHATE, HTO CHOPOCTh YMeHLIUSHHA KONHYECTRA
PAIHOAKTHBHBIX ANEP ¥ PASHBIX BEUIECTB PAANWY-
HA H 3ABACHT 0T QHaIHYecKOl BeIHYHHEB, HA3H-
BaeMoil nepuodom noaypacnada.

Mepwon noaypacnaga T — o700 NpoMesyToR DPEMEEH, B TETOHHE KOTOPODD
HCXOTHCS HCH0 PATHCAETHEHR Y ALeD B cpeInen YMEHEIIASTCH BIRGE,
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Brupegen saRHCHMOCTE YHCIa N paguoarTHs-
HEIX ATOMOB OT BpeMeHH § ¥ HepHods N0y pacit-
aa T, Bpenma GvaeM oTCYHTRBATE OT MOMEHTA Ha-
wana malmojenns {, = 0, Korga YHCIO0 PAOHOAK-
THRELIX ATOMOB B MCTOUHHEE HanyueHHs Guinto
papuno N,. Torga wepes npomestyToR BpeMANHN



Piic. 185, I'padfioas sann-
ERMEECT EHEAA PAAHE-
ANTHANLIE ATOMOD OT
NIHEMEHH JILTA HAOTOTOR
HOZN A DO

£, = T uHCcno pagHOAKTHAHRIX ATOMOR OVIeT

1 4"'r4,r_
N‘I-E.J"‘T“na'
1 Ny My,
“BF‘“*:'ET—Hz'E'g'ﬁ=
_1 Ny M
qepes ity = 3T — Ny o i 1 G JR,

I!
F.lqE.'iJ-Eﬂ-!—RT—H:'?.

Nl]
TopMmyaa N = G HASLBAETCA JAKOMOM pa-

fuoaxmuanozo pacnada. Eé H-I}J-I':HD BAMHCATE

H B ADYTOM BIER, HANIDHMeD N = Hanocaeg-

Er 'il"
el dopMyas caeaver, uro e Goneme T, Tem
seEsme 297 @ orem Soawnme N (DpH SANEHEREY
aHAvueHuAR N, i t). 3naunT, yeM Goakile mepos

DOAYPACTANA BAEMEHTA, TEM SOALIIE OH «HHBET»

H HAAV4aeT, IpeIcTANIAR ONACHOCTE A0 SKHILIX

opraguamos. B stom ylempaoTr B OpegcTaB-

meHHBIE HA pHoevHEe 165 rpadHKR saBHoHMOCTH

N or {, noctpoesmse Aan naoronos woga (1811,
T, =8 cy1) ucenena ("Se, Ty, = 120 cy1).

Caegyer JHATH CIOCOOR! SAIIHTR OT DATHALIHA.

PaamoaKTHBEEEIE NPeNADATE HM B KOOM ClyYae

Helkad ODPATEH B pYKH — WX GepyT cnennaIbHEME

IIHNDAME ¢ AMTHHHEEMH DY9EAMH.

Jlerge aeero SAMMTHTLRCH OT

O-HAJIVUeHHE, TAK KAK oHO obma-

IEET FHAKOH MpoHARaIed cmo-

cofHOCTLIO M MOSTOMY 3878DMH-

T EEETCHR, HAMDUMED, mEeTonM Gyma-
(T = 120 eyr) re, OIeREno, Hoselt aenoBeRa.

B To me BpeME (-UACTHIE, O~
NARNINE REYTPh OPrafmiaMa (¢ ma-
miedl, BOAAYXOM, HEpes oTHpLIThLiE
pEHLL), OPEICTABAANT DOALITYHD

J.';n

g

# RN

__'E_E 5 ML = Beyry 1 | |

z o

FA0B 24 40 56 72 BE 104120 1, 09T  ONACHOCTS,
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fi-Hanyuerne IMEeT ropasno Gonsmymn TpoRM-
KANMIYVI0 CIoco00HOCTE, TOATOMY OT er0 Boageicr-
BHA TPYAHee IAMMTHTRCA. f-Hanyuwerue momer
NPOXOANTE B BOSAYXE DACCTOAHHE 10 5 M; OHO COO-
co0HO DPOHHKATE H B THAHH OPraHAaMa (DpHMep-
HO Ha | —2 cm). damuToi oT f-HanVIeEHA MOMET
CAVEHETE, HALPHMED, C0A AMOMHHEA TOIIIHEON
B HECKOALED MEJUTHMETDOR.

Emé Gonpmedi nmpoHHRaDIed cnocobHOCTLIO
ofIafaeT F-HITYYeHEe, DHO JAICPMHUBARTCR TOMC-
ThiM caceM coHHua wan Gerons. IHosromy y-pa-
AHOAKTHBHBIE NPENAPATE XPEHAT B TOJACTOCTEH-
HBIX CEHHIOBRX KoHTeiipepax. [To sroii :xe mpa-
HHHE B AJePHLIX PEAKTOPAX HCHOILIYHIT TOJNCTE
GOTOHHBIN CHON, JAMIMITAKIINE T0gei oT y-ay-
e ¥ PAINTHYHBIX YACTHI (0-YaCTHI, HeHTpOHOR,
OCHOJIKOE JeNeHda aiep U np. ).

Bompocal 1. B wudim PSS HECATHERGIN BOAARHCTHENA [RAIMEINE HA EIERIE oV ie-

craa? L Yro moasmactes mornooyimmoi gosol swaayamses? [Tpo Goae-
TER PLAM M e EryEanEn ERROrT aprinnaay Gosnmmi npe,
BT BOR OCTAILEE veronss oanmmsone? 5 Oaumanomess il man panamy-
HELH 10 pedanne Guoaorisecni ahheKT M EnaIT 1 IKANOM Opramsn-
ME DRIILIE BUIL woRHINpyIouEx neayuenuit? Llpapegmene opesep.
A, Y1o pokaskieast RoslspuoienT Hauectea neaydensal Hakag seanso-
HA Haawgaeton sEbpusanettaol ool maayeeana? 5 Kawoll emd -
Top (DoMEMG SHERIRA, REIA HIOYUEHAT B MACCE! TEMR) CABIVET ¥UlIThi=
RATH MPH OREHKE BORAERCTIMA KOMNGAPVHIIIHE HanyueHnl ma sanoi
cpragiam? 0. Kaxofl npoUeaT aToMos PATHGAKTABHONG RellecTHA O0Tas
HeTcA wepes § eYyTOR, BONM MepNOL 70 NOIVEAcTaga paeed 2 cyTxaw?
T. Pacckascnre o comeofiax SiiiHTH 0T EoagelicTHHR PATAOAKTHEH KX
UECTILL B A ysenai,

B vae apaere, 9T0 B cepegnne XX b, BOaHAK-
aa opofiesMs DOHCKS HOBLIX HCTOUYHRKOB BHEp-
ri. B epaos ¢ 0THM BHMMAEES YIEHBIE TPHBIEHK-

IR MepMoRdepHble PEayuLL.

Tepsmorepuodl HAAMBLETEO PEAKUAN cAHTEAN Jireax arep (Tarkmx wag

BONOPOA, reawd o Ap.), OpOHCNOINNIAT HPH TEMIEPATYPaxX o7 JeCATEOR
N0 COTEH MALTRGHOR PRPATY G0,
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Coapanme BRICORON TeMIepaTypR HeoDXOIMMO

IOA TPHAAHMA AAPAM AOGCTATOYHO DOJBINDH KH-
HEeTHYECKOH SHEPIrHH — TOJBKO NPH TOM YCIO-
BHH AApPA CMOTYT OPeodoNeTh CHIL 3JeKTpHYe-
CHOTO OTTRIKMBAHMA M cOAHINTLEA HACTOILEO,
YTOOR MOMACTE B 30HY JefCTBHA ANEPHLIX CHA.
Ha TaxkHxX MampX pPacCTORHMAX CHAR AASPHOND
NPHTAMENHA SHAYHTENLHO TPEBOCXONAT CHIAR
ANMEKTPHUSCKOTD OTTANKHBAHKA, GMarogaps seMy
pOaMOMeH cuaTea (T. e. cauANHe, oDLeIHHeHIE )
Azep.
B & 58 va npaMepe vpana BEI0 OOEAIARD, 9TO
OpH QeTeRHE THEEILY Ajep MOMeT BEIICIATECA
sHeprHA., B cavuae ¢ JErKMME AAPAMH SHEPIHH
MOMET BLIAETATECA OPH ODPATHOM NpPOLIECCE —
opl BX cuarese. [Ipuués peaknma CHHTEIA Jer-
KWX Afep agepreTHusckn Gonee BRIMOIHA, T6M pe-
AHIHA AeNeHHA TAMAILX (eCIH CPABHHEATE BRI
AEIHBIOVHICH SHEPTH, NPAXOJAMYVIOCH Ha OJHH
HYKJIOH).

MMpumepon TepMORAepHEON DEAKIIHME MOMEET
CNVIENTE CARSHEE HA0OTONOR BOJOpoas (1elTepus
H TPHTHA), B PEIVILTATE YeTD 0DDAIYVETCH resmi
H HaayuaeTed HelTpOH:

2 a 4 1
H + (H = He + ,n.

JTO MEepEAA TEPMORJEPHAR PEAKIHA, KOTOPYIO
VUEHEIM VIAMOCH OCYIIECTEHTR. OHA Ghina peann-
a0BaAHA B TepMOATEpEoH GoMbe H HOCHIA HEYTIPAE-
AAEMBLIA (BAPRIBHON) XapAKTEP.

Kar vae Op1710 OTMEYEHD, TEPMOANEPHAIS DERK-
IHA MOUYT HATH ¢ BRIAEJIeHHEM DOJBIIONC KOJH-
uecTeA eHeprun, Ho aaa roro urobs sty sHepriw
MOH(HO DBLIO ACIOARICBATE B MAPHEIX II80AX, He-
o0XOIMMO HAYMHTLCH NPOBOAHTE YHRPOSASCMbIE
mepaoidepise peaxyuu. OgHa HI OCHOBHBIX
TPYAHOCTEH B OCVIIECTRASHAH TAKHX Peanitmi
JARJIOYAETCA B TOM, 4T00El YASDMHATE BHYTPH Y-
TAHOBKH BRICOKOTEMISPATYPHYVIO IaasMy (modTH
OOIHOCTRID MOHHANpOBAHHENR raa), B KoTopoll B
OPOHCXOTHT cHETes Agep. [Inasma se qonmaAa co-
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NPHEACATRECA CO CTEHKAME YOTAHOBKYN, B KOTODOM
OHA HAXOOWTCA, HHAYE CTeHEH obpaTaTca B nap.
B HacToAmmes BpEeMA IOA VIEDHKHBAHKA IIAIME] B
OrPAHMYEHHOM NPOCTPAHCTEE HA COOTBETCTRYHO-
MM PACCTOSHHM OT CTOROK NPHMOHAIOTER OUeHE
CHARILIE MATHHTHLIO O,

TepmoagepHLe PEAKIHN HIPAKT BARHYI POIL
v apomwnuyn Besnennodt, B wacTHocTH B npeofipa-
SOBAHHAX XHMHYECKHX BEUIECTS B Hedl.

Gararogapa TEpMOAJEPHEIM PEAKIIHAM, NpOTEe-
KAomEM 8 Hespax COMHOA, BRIJRIAETCH 3HEpP-
THA, J8IIIAHA HHIHE O0HNTATEIAM 38MITH.

Hame Consne HaIvVIaeT B OPOCTPAHCTED CHET W
Tenno viEe nouty 4,6 mapa aer. EcrecTEerHo, uTO
BO BCE BPEMEHE YHEHRIX HHTEREeCOBa] BONPOC O
TOM, WTO ABJIAETCA ¢TOIIHBOM®, 38 CYET KOTODO-
ro He Consne BHpadaTH BAETCA OTPOMHOE ROJIHYe-
CTRO SHEDPHE B TOUeHHEe CTONL LTHTEILHOTO BDe-
MEHI .

Ha sror euéT eyIIECTEOBANN DASHEIE MTRIOTEIR .
Oare #a HuX JAKINYATACL B TOM, YT 3HEDCHA HA
Connie snigenfeTcs B DEIYILTATE XHMHETECKOHN
pearnEm ropeans. Ho B aToM cayvae, KAk DOKAa-
snBaKT pacwéThl, ConEne Morao G OpocyIecT:
BOBATE BCETO HECKOILKO THCHY JI8T, 4TO HPOTHEG-
PeuHT IefcTEHTENLEOCTH,

OpurHEATLHAA THOOTesA OLITA BRIIBHHVTA B
cepeanae XX g. OHA coCcTOATA B TOM, YTC VBEIH-
YEHHE BHYTPEHHEH 3HEPIHH H COOTBETCTRYHOIIEE
NOBRIIEHHEe TeMneparypel CONHIE OpONCIOANT
48 cuéT YMEHBITEHHSA ero HoTeHuKanLHol anep-
'l OpH FPABKTANMOHMOM CcAaTHR, OHA ToMe
ORAIATACE HECOOTOATENLHON, TAK HAK R STOM CAV-
qae cpol HsEn CoaHis yeenm-IuBaeTcH Qo M-
JHDIOE 2T, HD HE g0 H]‘Iﬂ.ﬂﬂﬂﬂ_ﬂﬂﬂ.

[peinoaoseste o TOM, ST0 BhifeNeHHE SHED-
' Ha EDJIII]IH IIPDIIEIEJ],H.T n PE;!}’J'I.'I:-TII.'I"B npoTe-
KAHEA HA HéM TEpMORIEpHBEX peakndai, OnLao
BpICKAZAHD B 19389 r. amepurRAECKMM GHaInEOM
Xancom Beme.



M e G101 Opegiosed TAK HAIRMBAEMEIN @o-
dopodusild UK, T. €, HEO0NKA H3 TPEX TepMo-
AIePHBIX DEAKIIHE, TPHBOSAIAA K 00DasoBAHNID
relIda 13 BOJopoLa:

1 3 2 0. .0
H+H = H -+ e+ ,v,
f]—lé-iH-;an +E}',
He + SHe — jHe + 23H,

o
TAe gV — YaCTHIA, HAIhIBAEMAR tHEﬁTDHHGh qro

B MEPEEOAE C MTAMBEHCHODD OJHATHAET +MATEHE~
EHA peRTpOM e,

Yrofig moavaHIHch IBA AIDa :HE. HeobxomH-

MEIE NS TPeTheil PEARIIHNE, NEPREIE ARe JOTHHEL
NPOMIOHTH JHAM L.

Brr y:xe aHaeTe, WTO B COOTRETCTREHH ¢ opMy-
aoft E=me? ¢ yMennmennem EHYTpeHHEH aHep-
I'HH TENA YMEHLIIASTCA H 60 MACCA.

Hrofm opegcTABHTE, EAKOE KOJOCCANLEOE HO-
ANYECTRO aHEPrHH TepAer ConHOE B peayabTare
OpEBPAILEHRE BOJOPOOA B CEOM#, JOCTATONHO
JHATh, WT0 Macca CogHNe eHeceKvHAHO YMEHB-
IAETCH HA HECKOJIsKO MHLIHOHOB ToHH., Ho,
HECMOTDA HA MOTEpPH, 3ANACOE Bogopoga HAa Cons-
0e QoAMcHD XBATHTE em@ HE O—0 MULInapros
JAEeT.

Taxune me PEAHUMHE OPOTEEAKIT B HEADAN IRy~
IHX 3BE3j], MACCA H BO3PACT KOTOPHX CPABHMMBI
€ Maccofl ¥ soapactoM Coxnna.

1. Kaxan PEEMENE MAALIRARTER mpunmnpm:lt';' I'Ipunuqu':nl DIpMMaR pa-
axnud. 2. Movesy npoTekAHBE TEPMOAASPHEY PRARITRT ROSMORHEG TOEh"
Ko [P 0Yens BWcoKnx Temoeparypax? 3, Kok peaxnns sEepreTHhe-
cER Dones BRpogna (B paogéTE HE DOWH HYKI0NR) CHITEL SRCKEX nanp
A qeaeite TasEaTmk? 4. B giN onRA0uneTeR GIHA 0D OCHOBHEX TPYA-
HocTER OpH CCYLIeCTEIEHEH TepModiepHbx peaxuni? 5. Karose poib
TEPMOHASPHER PEaKOril B OV IICCTHIBNIIRET M MAIEE o Bepane? & Uro no-
MRATER MCTOMHHEOM dHeprHn ConHTE M0 SOBPEMEHHEIM MPES0THEISHE
au? 7. Ha paral nepiEog aos e XEATHTE apruea nogopaga ma Coamoe na
moacyiTam yHEHLIN T
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INeMEHTAPHBLIE YBCTHLbLI. AHTHYACTHLLI

HacTuusl, 13 KOTOpEIX COCTORT STOMbLI PA3NWHHLIX BELLECTE — SNEKTPOH,
NPpOTOH ¥ HEATROH, — HAJBANK 3ASMENTADHEMM,. TNoBD «3NSMEHTARHERS
NOOPaIyMesand, Y4To 3TH YacTHUL ABNAIOTCA NeQEMYHBIMK, NPOCTERLIAME,
Oanes HedenkMERMA ¥ HEMAMEHREMEIMA. HO BoROpE OKS3ANG0E, 4TO 3TH H4a0-
THUE BOECE HE RENAKTCR Hevawesremuimd. Boe onw obnagawTt cnocob-
HOCTSIO NPEBPALLATLEEA APYT B ODYE NEM B3SMMOISRCTENM.

MoaTosmy B COBDEMEHHOR DUIMKE TEDMHH “2NEMEHTADHLIE Y3CTHLRS
OfEMHO YIOTPEGNARTCA HE B CEOEM TOMHOM IHAYSHMK, 3 ANA HANMESHOBAHKA
DONEIUGA TEYINE MENESARLIME HACTIAL MATESOWK, HE ABRMSOLWACGH aTOMAMA
MW AAPEME ATOMOR [HCKADYSHAE COCTARNART NPOTOH, NDEACTARNAKILME Co=
Go0 AOPD ATOM: BOAODOAS M B TO ¥ BPEME OTHOCALLWECH K 3NEMEHTADHEM
YACTHLAM ],

B HacToRues epena wazectio Hhionas 350 pasnyyH= 3N8MEHTADHRIX HAG-
T, HACTWMLL! 3TH CNEHEL PE3HOOOPAIHE! N0 CROMM CRCACTEaM, OHE MOnyT OT-
NUYETECA OPYT OT O0YrE MACCOH, SHECOM W BEMHMHON 3NexTpUYSCcKorD 3apa-
A8, BREsEHER ¥BUNIHMA [T, 8. BREMEHE C MOMEHTE OBRa0RAHMA YECTHLL M 00
MOMIHTA 88 NPEDPALLOHMA I K3KYI0-NHE0 ApyTyio Y3CTHLy), NpOoHHKSIoUEeA
CAGCOBHOCTLE [T, 8. CNOCOBHOOTED NPOXOOATE CKBOZEL BALUBCTEO ) 1 ADYIHRK
xapaxreprcTiaanm. Hanpumeap, SoNblUMHCTED “ACTHMY ABRRIOTCA «KOpOTKD-
HHABYLLUAMHY — OHK HUByT Ha Bonee ABEYE MANAHOHHER gonel cexyHos, B TO
BPEeMA KaK CReaHes BREmM XUIHN HedTROHE, HAaXOAAWETOCH BHE aToMHIM
Agpa, 15 men,

BasHerwes oTEpeTiE 8 0G0acTd MCCnegoBaHue JNSEmMEHTADHDIK SAacTig
Geino cagnaro s 1932 r., korga ameprearcerid dnsus Kapa Jedsng Angep-
coH 0SHApysWN B kaMepe BUnecoHa, NoMeILEHHDE B MarHMTHOS none, Gnag
HEMIBECTHOR 4acTvubl, Mo xapakrepy 310re cnega (No paguycy KpuBnEHhl,
HENpaneHun Marba u np. ) yaiHee onpegenine, 470 OH OCTEENEH YacTHUER,
KOTORER NPeactasnseT coloR xax Ou 2NeKTpoM C NoACKWUTENBHBIM N0 3HaKY
ANSKTPUHECKMM JAPAA0M, 3TY YACTUUY HAZBANK MOIWTOOMOM.

MHTERBCHD, 4TO 33 Mol A SKCNEPHMEHTANBHOND OTERGITUA NO3WTROHA Bro
CYLLECTEDEEHME BLIN0 TEODETUWYECEW NPEOCKA38H0 BHMAMACKMM duanKkomM
Monexm Aupakos [(CYLWECTBOEIHWE MMEHHD TAKON SACTHUL CNENoSans w3
BEBEAEHHOND WM YpasHeHua ). Bonee Toro, QuUpax npeackasan Tak HEanBas-
MBS NDOUBCCH SHHHCHATYHK (MCHSIHOBEHUA] ¥ DOXOEHMS INEKTDOH-
MOINTROHNOA Napkl. AHHWTANEUMA 33KNI043ETCA B TOM, 4TD 3NSKTROH ¥ No-
AUTPOH MNP BCTREYE MCYE3aNT, NPEEQALUAACcE B 7-KBEHTL (POTOHLI}. A npy
CTONKHOBEHWM Y-KBAHTA C KAKWMM-NHE0 MECCHBEHEIM BADOM NPOMCRDONT POm-
ABHHE INSKTPOH-NCIHTROHHOR Nap,
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Ofa aTy NPoUBCcCa BNEPBLIE YOAMICE NPOHAGMKD-

o AaTH Ha onwme 8 1933 r. Ha pucysxe 166 Nokasans
TPEKIA INBKTROHA W NO3WTPOHA, ofpasoeaBILMKCA A
DH-'E"I.I'ﬂb-TETE CTONEHZASHAHA ‘f—EEtEIHTEI C ATOMOR CEMHLA

NP NPOXO¥ARHME Y-AY4ER CHEO3L CEMHUOEYO NNAc-
———ss— THHKY, DNRIT NpPOBOOMNCH & KEMapE BUNLCoM, NoMa-

T UEHHOR B sardaTHoe none. OOMHaKoBan KpUEXaHa
TREKDE CRMLBTENLCTEYET of OOMHAKOBOR MACCE Yac-

Puo. 186, Tponn ThLL, & WCKPWONEHWE B DARIHLIS CTOPOHE — O APOTUB0-

BUTEET PO - [T PO PICLTESH Hl AHEKEE SNSRTRWHSCKOrD 3apH0E.

HO OApLE W MATHET-

T B 1855 r. Geuna obHapyxeHa il OaHa W TASEICTM-

Ug — aNTHAPoToH [(CYLECTBOBEHWE KOTOPOHA ToXe
BeiTerano ua Teopue Oupaka), 8 Heckonpss Noawe — SHTHHERTPON, AHTH-
HSRTROH, TAK ME KAK KM HEATDOH, HE MMEET 3NSKTRHYECKDro 3apana, Ho OH,
GECoNOpHD, OTHOCWTOR K anTHYRCTHMWAM, NOCKONLEY YHACTEYET 8 Npouacca
EHHATANALFA M DOWOEHHA NADL HEATDOH —BHTRHERTROH.

BoamasEHOCTE NOMHEHMA BHTAYACTAL NPHBENS YHEHLEX K WABE O CO3AAHAN
ABNTHESLWECTES. ATOMB AHTHBESLECTER J0M%HL BhITh NOCTROSHE! TAKKM -
PE3OM: B LEHTPE ATOMA — OTPWUATENbHD 38PRAEHHOE RAPO, COCTORWBE WA
SHTANPOTOHOE 1M BHTHMHEATROHOR, 8 BOKPYT AOPE COPBWAIDTCA NO3NTROHE!,
B uenom arom HERTPaNneH. STa noed To=e nonyqsna GnecTRes agcnapm-
MEHTANBHDE NOATEEpxROEHME. B 1969 r. Ha yoxopuTens nporodaa e r. Cepay-
EDBE COBETCKME 3Ky MOy AO0E STOMOB SHTHMETHA.

B HACTOALLEE BREMS IKCHEPDHMERTANBHD 0GHAPYREHE BHTWHACTHLL NOYTH
BOEE MIHECTHBN U E TEFI'IM YACTHLL

HTOrH TNABBI

CAMOE Hiwee dakibl @UiFUYSCRKIEE MOHRMUR @ RETEH LR,
rMABHOE HocaedogameAbHOCM b UATONWEHUR OnpedererH il
B POPMEANPOROR He COOMESMOMEYEn nocaedo-

GAMEABHOCU ROMAMUEL L m., A,
ITepenecume & mempais HOZBAHUR NOHRmMLL
i Kaadpamieie cROOKIE ARLELLME nopadeosnsil
HoMep onpedeneniud (HopMyIupoaKe), coomesn:

ﬂm&yﬂ]mﬁﬂ ﬂuunn.uy FL A ITE L N

» PamuoartTneHocTs [ |
! guepHAR (MTAHETAPHAR) MOTETE CTROSHHA ATOMA

[k
B aroMuoe gapo] |
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PAAHOAKTHREHEIE TPEBPAIIEHEA ATOMHERIX AI6p

B

ARCNEPHMEHTAILEBE MeTOALl HAVIEHMS WACTHI
B aToMuol B aaepuoi uanke [ |;

AnepELie cuasl [

sEeprua casam aapal );

AedperT Mace aTomHEOTO AApal |
nennan peaxams [ |

aaepusii peactop | |

IRNTOTHYSCKHE H COUMAABHBI® NPpOoHaeMEl, BO3-
HHKAIONINE NpK Menoas3osanmm ADC| |

MOrAouLEnmas nosa woaygenun [ ].

Perncrpanna sacTun ¢ DoMomb0 cusTinga Deii-
repa, Havdaesse w ipororpadrpoBAHHE TPEKOB Y80~
THI (B TOM YHCAE YYACTBOBABIINX B AIEDPHEIX
peaknuAx) B Kamepe BuakcoHA W MYBMPREOBOH
HAMEe[E.

. Cuas MpUTAMEHHA, JEHCTBYOIIHE MEXRIY HYE-

JAOHAME B AIPAX ATOMOB H SHAYHTENEHD OpeBOS-
SOIALIHE CHALI 3MeKTROCTATHYECKOTND OTTAAKHEA-
HFH MESKIY ODPOTOHERM .

MEHHMANLHAR SHEPrusA, HeodXonuMAs N8 b~
HISTLTEHHA AIDE Ha OT I&ThHEE HYVEIOHEL.

. cn“ﬁﬂpﬂﬂﬂﬂﬂ.‘!hﬂﬂﬁ HETYHOHHE aTOMAMHE HEKOTO-

PHIX AAEMEHTOD PAIHOAKTIBHLIX AYYeH,

. ¥Yerpolierno, npaiHasHaventos A8 oCVIIecTRIE-

HHA VIPABIAeMON AZepHON DOARITHE,

CooToNT Ha HYEI0HOB (T. . H3 DIDOTOHOE M HeftT-
POHOR).

. PAIMOAKTHRHLIE OTXOIE, BOZMOMHOCTH BBAPHI,

eOefcTENE PACHPOCTPRHEHHO ANEPHOTO OPVHHA.



10,

B

NPOBEPL CEBR

ATOM COCTONT N2 DACTONOKEHHOTD B 8TO IeRTDEe
MOA0KHATEALHG GAPAMEHHOT0 SADE, BOKDYT KOTO-
pore mA pACCTOAHHN, SHAMHTENEHO NPeBEIIIAK-
e paamep sipa, o0paAIlaKNTeA ANERTPOHb .

Ipeppamenne 0QHOTO XHMUYMECKOr) SJIeMeHTA B
Apyrod mpH - BaK -pacnage, B pEIYALTATE KOTO-
pOro Axpo MEXOAHONO ATOMA NPETepNeBaeT HaMe-
HeHAA.

PasgocTs MEXRIY CYMMOR MACC HYHRAOHOB, odpa-
AVIOIINY AAPO, H MACCON aTOTO AIpa.

CaMomoIepAHBAKILANCA PEAKIHA JeTeHHA TA-
MENBIX ANEDP, B KOTOPOH HeOPeDRIBHO BOCIOHI-
BOAATCA HeHTPOHB, IeNAIHe BCE HOBEIC M HOBLIE
agpa.

JHeprud HOHAIHPYIILero HIAYYeHHA, [1orao-
MERHAA HANYHAEMEIM Bel{ecTBOM (B YACTHOCTH,
THAHAMH OPraHRaMA) 1 PacCHHTAHHAS HA eIHHH-
Iy MACCH.

1. o-Pacmaa npegcTaRIeH YRABHEHHEM DeaKIIHE

A "B + in = 3Li + sHe

¥

40 -
B. ;oK = 5oCa + & + v

B. =i’EEU —

a3 4
golll + gHe

I‘.fH+}H—:~ :Ha +g';r

2, lornomeéaaas 103 HAIVIEHHA ONpeneTAeTCA oo hopMyis

AH=DK

_ g

E. IV 2—“

B. hv=E,
rpﬂ: E
i g

_.E"

267



3. BaanMoCBAIE MEHLY M3MEHEHHEM DHEPTHE NOKOA W Jedex-
TOM MACCH TPEOCTABRTCHA VDABHEHEEM

AAm=(Zm,+ Nm)-M,
B. By = me*
N
B. o el
N T

r.AE, = Ampd

4. lIpaMepom TepMosgepHOl PEARIHE SRISLTCA DeAKITH
A.fi—l-i.—fH —l;HE+én
B. “sRa — “5Rn + jHe
B. H.FH + ;He —» 1;(} i+ :H

R B8y 4 b s Wig 4 Ry 4 gl

Brmanuure sagaHlA, OpeTEeHELE B aN8KTRORAROM ITRH-
JIOGKEHHHI.




B cocrar ConaeruHol cacTeMs BxoauT Connnoe,
BOKPYT Korvoporo ofpaniaiorcd Bocesms Ootbuinx
naanem. B nopsaxe yzanenna or Conmna omm
PACOOJATANTCA B TAKOH DOCASNORATENBHOCTH!
Mepiypuit, Berepa, 3esmas, Mape, 0ourep, Ca-
rypH, ¥pam, Hemryve (pue. 167). Boxpyr scex
naager, kpome Meprypus 1 Bemeprl, obpamarT-
CH HX ecTECTBEHHEIE COIVTHHEH.

Emié nats nnaret — Lepepa, Iloyron, Xavmea,
Marenmaxe 1 IpHIs, MACCHE! ¥ DAIMEDLE] KOTOPBIX
CYIMECTBOHED MOHLIOE, TeM ¥ GoNbINy NAARST, —
COCTABAAIOT TpYVLnY figkem-wapauwcos. Llepepa
pacnonosens medigy opbaramn Mapea i H0nuTe-
pa, opiuTe YeTHPEX DOCTNEAHMX [LIAHET-KAPIH"
KOB mpoaeramT 3a opbnToi Heoryha.

Kpome naaper Borpyr ConHia ABIUKYTCA TAK
HAIRBAEMBE Mitke Medd CoarenHol CUCmeMst:
ACTEPON/IL], KOMETHL, METEODHBIE TEJA.

Pz, 167, Pacnonnoaammae S oo maanes © 08 CITVTHHEAMYE # TR KE LT EGH
o mopames wx yanaens or Cosnma: Meprypadt, Bameps, Semnm, Mape, Wepepa,
Werep, Cavypar, ¥pas, Henmve, [nyron, Xeymen. Mokesase, dpnga



Puc. 168, Muce
FOE0OOLLIEBO G OO0 K,
HI BOTOporo odopam-
PEFRAIHCE MUTAHETR

aTo

bAATOAADA TOMY, 9T0 Macch ColHIA coCTARTA-
eT o9t 99.9% o1 Reeft macew Conseunaif creTe-
Mhbi, CHILI FPABMTAITHOEHOTO TPHTAKANHA MOt Ty
CosrHien i TepeIHeTeE HEIMK HebacHEIMT ToITaM I
OHAKMBAKTCA JOCTATOTHLIMH A8 vEiepHCAHRA TI0-
caeanny & Conueaaoi cHoTeMe,

Coraacro ofmeapasaToll B RACTOANE: BpeMA
runoteas, dopumuaposatne ComHedHOE CHCTEMEL
HAYAIOCE OROIO O MADL AeT Easag ¢ TPEBNTAILHA-
OHHOre Koaaanca (7. e, KaTacrpodpEdeckn Gricr-
POTTO CHEATHA) HeDOIBMIOR YWacTH THTAHETCKOPO
MEMIBEITHOTO TAIDNBICBOrO obaaxa. B obmupx
HEPTAX 2TOT OpNecs MOMEHO OCOHCATL EJ','E,EI‘I'.-‘E‘D'
LILFITN ﬂﬁpﬂ.ﬂﬂh{. Bo BOALIAKINEMCA TAIOOELTSBROM
oOlake B pE3YALTATE BAAUMOASHCTEHA 6T0 YACTHIL
WLALH TTOT .I[E-'E_[CTI]I[EM HEHHJ{'JIHﬁﬂ EHEINIHNX BIMA-
HMi MOrJao BOIHHEHYTL YIAOTHEHHE, CTABIISE
OeHTROM MPEEHTANMOHHOND TPHTAMKAHNA SHACTHITD
OHPYHAKNIETD BeLecTHA W BhJBABIIEE FPABHTA-
NMOHHEH KOJIATC,

B OROIIecce TPARMTANHOHNHON CXHEATHR painme-
PRI MTRAOTLIAEBOTO OATAKS YMeRRITAIHCE, Ha-ia
APANIEAHA ofiIaKa ero cEaTie B HaATPpADIEHHN,
DAPATNeTLEOM OCH BPAIMeHHT, DPOACKONHI0
GuicTpes, WeM B HANDABICMMAX, OEPHeH-
AMBEYAAPHEIX OCH, OT0 IPHEBOIHI0 K
yinomennw ofgaxa ®  GopMAPOBAHMNO
xapaxTepHore aucka (pue. 168). Ilpm
caaTHR ODJIeEKa ero LIOTHOCTh VREJH-
THEAMTACE, JHHMEHNE YACTHIL BEIIIBCTEA
CTAHOBHIOCE Bod fGoJee METEHCHBHBIM,
oCODEHHO B NeETPAARHONR YacTH AHMCHA.
Kag CAelCTEHE YVEEAHTHBATACK HE}'TFE]—I-
HAA HHEPFHH i NOBRITAIACE TEMIIEDATY DA
BEIECTEA. HPH TeMOEDATYPE B HECHO L=
RO ThICAY I'DERIYCOB ATOME] I.I_EHTPH."H;H{:IE
TaeTH oDAAKA CTANH HAJIYVHATRE CEET, WTOD
CRNABRTENBCT BOBASID LI BOGHHEHOBEHHAM
npomossesdsl — 38e3anl B cTanan ofpaso-
BRHHH.



IMoa peficTEHeM TPEBHTALMOHHOMD MDHTAMEE"
HWA EemecTRo oflaka MpoJomdEanc MagaTk Ha
MpOTO3IBEANY, VBEMHYHEAR JABIEHHE H TEMIEDA-
TYDY B LEHTPE.

Horga TeMmepatypa B MeHTDe TPOTOZEEIAR 10~
CTHIIA MUAAHOHOE FDANYVCOR, B HeHTRANLHONR of-
ARCTH HAYAJACE TEPMOAASPHASA DEAKIIHA TTPERRA-
MEHWA BOACPOAA B TeJHi, MPONCIOAIIAA © Bhi-
penennes apepran. [Iporoaseaga npeBpaTHAACE
B OORYHYE) aBesly, BHOoCASACTEHH HAIBAMHYID
Coannem. Bo spemnpeft ofasacti JHCKA RPYTIHBE
eryieHus o pasoBaIH LIaHETEL.

B npoTonIaHETHOM NhLIEBOM O0JIAKE TEMIEDA-
Tyvpa npuaerarmedl ¥ ComuEny obaacTH Owuna Go-
nee BRIcOKOH, YEM B OKPAMHHBIX eM0 YACTAX,
H3-3a YeT0 JErKHe XHMHYeCHES 3JIeMeHThl BRIHO"
CHAMCE B VIATEHHEE, XOJ0NHRE HacTH obnaka,
B peayapTare 8 cocrase Gnmmalimpx v Coanmy
nnaHeT, HAJBAHHEIX BIOCIEACTBHE [LIAHETAMH
FEMHOH TpyInh, npeofIanamwT TAMKENne aae-
MEHTHI, 8 HeTRIDE OANBHHE — ILIAHETHI-IHTAH-
Thl — COCTOAT B OCHOBHOM M3 rasos. Paanwuns
B coCTARE BOMIECTRA, OODAIOBARIIETD TIAHETH,
NPMEAJTEMAINS K DAIHKIM CPYIOAM, ABHIHCE
OpHYRHOA pAIHYHE "X (PHINUECHHX XADAHTe-
pucrik. [laamers semuoil rpynnsl obIama0T Cy-
IMECTREHHG MENLITHMEA PASMEepanMH N MACCAMIE, HO
foasmel naoTHocTE®D. OBl noeayyaot ot Corana
Goabme ceeTa ¥ Tenaa, GuMcTpee ABNMKYTCA N0 Op-
OuTaM (BCASNCTEHME TOID, 9YTO BHYVTPEHHAA YacTh
NPOTOILIAHETHOND JHCKA Bpaimanacs OnicTpee
BHEIIHeH), ropasio MejmeHHee BPAIIATCA BO-
KPYT cBOeil 0CH H D0ATOMY MEeHBIIEe CHATH ¥ NOo-
MOCOR, WEM TLUTAHETR-THranTh. [LIANeTRI-IHIEH"
Thi MMEHT AMAYMTENBHED GONBIIME pazMeps! aT-

mocthepsl ¥ MaradTocheps!!, ¥ HEX HET Teepaoit

1 Masnumocgdepa — MOIECTh OROTONIERCTHOTD AjTRLN-
CTEE, HUIAMECENE CROHCTIA KoTopoll ONpeSeNANTCA MECHNT
Ik HOAEM TAAHETE] H 870 BESAHMOSeACTRNEM £ MOTHKANI S0pH-
SHEHEKIN TACTHI KOCMITECKOTD TRONCK ORI,
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WM HAAKOH TOBEPXHOCTH. YHEN0 eCTECTBEHHEIX
COYTHHKOB ¥V [LJIAHET 3T0H rpynnsl penmnko: 164
u3 167 napectnnx ® Conneuncit cucreme, Kpome
TOTO, ¥ MIAHET-THTAHTOBR £CTh ofpazozanus ua
METKHX YACTHI — NOAbLE, HOTOPKE OTCYTCTEY-
KT ¥ MLIAHET 3EMHEON PPYIIIEL

Konena naaser-ruranToR ofpasopanwes ma
OCTATEOR ORONOIIIAHSTHOrG 00ZaKa, IpeIoTa -
RIMHX ¢oboll 9acTHIIL PAIHEIX PAIMEPOR.

L. Kaume rpynma ofserros sxoanr n Commewnyw encremy? . B xagne
RILALD 3HSDTINE OePEX4Ising FEAIATATHORAAA SEEPrHA SaaTen npoTond-
Aaka npe obpiaonneere Cormemaod eperenmu? 2. Yem oramanmwres naame-
T BEAEON CEYTELL OF DaadHer-rurmuron Qe ave orawmaa ofve onte-
eI 4. Tlouemy nrameris Coanmeamod CHOTEMEL He TIORMARMGT 852 5o R
1o #a Connoe?

HamomunmMm, 9ro ardocheps Jemauw — ato
BHEIOHAA TA30BAA 0DOJIOYKA, KOTODAR HAYMHHA:
eTCH V¥ eé MOBEPXHOCTH H NPOCTHDASTCH B KOO
MHYECKOe [OIPOCTPAHCTED OPROAHAHNTEIRHO HA
2000 wm.

Atmochepa uMesT cueHL SONLINGE IKOAOTHTE-
cHoe aEAYeHde. Ofa samumaeT Boe HHBEIE Opra-
HIIME! 3eMAN 0T rYSHTCILHOT BANAEHNA KOOMIT-
HOCKHN HMITYHeHWH # YAAPOE METEOPHTOB, Pery-
THPYET CEJ0ONMLIC TeMUOSpaATYPHLE EomedaHmA,
YPABHOBEIINEBAET ¥ BRIpaBHHBacT cyToumme, Ec-
A Onl armocheps Be CYNIECTBOBAND, TO Koaela-
HHE CYTOMHOR TEMIepaTyphl Ha JeMis JOCTHII0
fm +200 °C.

Armochepy YOIOBHG PAILEISIOT HA HECKOALEKO
chodn (pue. 169), 910 CBAZAHO ¢ XAPAKTEDHEIMHE
OCODEHHOCTAMN HAMEHEHNA TEMITEDATYDEL B KaM-
AOM CIoe.

HuHAR YACTE ATMOCHEDE!, JOCTHTANINAS BRI
coThl B—10 kM B nonapaax obnactax B 16—
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Pac. 189, Crposuns
arsionde P Senrer

18 ki B AHBATODHANLHOH, HAIRMEBAESTCA MOMO-
z o 4 -
cipepot. B el corpenomoNeno = BCel MACCHD AT-

Mocipepuore sosgyxa. oA ARXaEHA OpUreQeH
TOABKD €8 HHMAHME, J0CTaTOoYHO NUoTHEE coodd
TONIIHEN 10 5 EM. B HANPABIEHAR OT HOBEDX-
HOCTH SeMIH K BeEpxHeld rpaanne rponocheps,
T. 8. DDA YEAJMEHHH 0T HarpeToll CoaHneM B Haay-
Yaoued Tenao 3eMaH, TeMICDATYPA BOJAVIA [0-
HHMASTCH,

Ofnaxa o0paivioTed B GCHOBHOM § ODENefax
Tponochepsl, TAK HAK B Hell COMEPHHTCH MONTH
Beck BOAAHON map AatTMocheps. B Tponoodepe
OPOTeKANT MPOLeces], ONpPeJeidoniie ooroay,
HANpHMeD QOPMHAPVEITCA W NEPeMellasTed HE-
JOHEBL ¥ AHTHIHEIOHEL.

Han rpomocdepoit asmur empamocdepa
OUEHE BAMNHAA JIA RHIAH HA 38MIe YACThH ATMO-
cpepsl. Hymenno B Hell DACTONRATASTCA 03I0HOBEIT
Lach | n:'."-:, MO TOILa HOTITH T HAYIee OT Consis cHasE0e
vaRTpapHoseToRoe Raryuenne, B Goasmmx ko-
JHYSCTEAX OHO NDeIcTARIHST ONACHOCTE AI8
SOOPOBEA B MIOHH. Mornomas vasTpapRoIeTo:
BOE  HANVYeNEe, 000H HArpeBReT coTpatochepy,
faarogapa deMy 98 TeMIOeDATYDIL DOIPACTAST ©
BEICOTON,

da cerparociepoli cnenver mezocgdepa (UTO B
HEPE‘HQJIE C MpeEqecKOro OFHaYReT sCDeTHAN, 0=
MexyTouHas cepas). Hag Mesocipepoll 0o BrCo-
Thi Hopagka 800 kM OpPOCTHPAETCHA Mepmocde-
pa. B geii go swcors 200—300 kM TeMneparty-
pa pactér, goctaras 1000—1500 °C poaercTeRe
HOHMIALHAE ATMOCDepHOr0 KHCAODOIS B ADVIHX
TA30E VIALTPRDPHOASTOBRIMH H PEHTTEHORCHHME
AyuaMi ConHIE H KOCMAYeCEHM HIIVIeHHeM.
OfaacTH, rie TPOHCKOIHT HOHHIALMA, HASLIBA-
0T wonocgepoi. Brarofapa HaIHTHE 30 PAMCEH-
HEIX HACTHI, HoHOChepa OTPAMKART PASHOBONHLL
HOPOTHOBOJHOROTD IWATAZOHA H TEM CAMBIM JAET
BOSMOGHHOCTE IPHAHMATE PAAROTEDETAYR ¢ DOJTh-
IIHX PaceToARmil,
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Puc, 170. Buyrperaes

CTPOREE SeMITIE;

J — HOETWHRETANLEHALA
KO & — BMEHTHA
(REPHHAR W ENHEHAA]
J = BHOmHES TP

4 — BUYTpOHESE REpO;
3 — DEeaH;

B — OREANEVECKET
KOpa

Puc. 171, Jdaann
WHEY K
MAFTHTHORD [0
desan
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Buyrpernee corpoenne JeMAHM NOHAZAHO HA
pucyHie 170, Bepxuasn reépaas ofosouxa Jevman
HAIRBAESTCA Kopoid. Ha proyaksa sUIE0, 970 TOA-
OIHHA 2eMHOI KOPR B PASHRIN MECTAX Dasmu-
HA. B menTpARTRHON 4AC0TH NIAHETH HAXOZUTCN
AEETEI0OHHEaTeB0e HO[MD, TEMI:IE-PHT}I"E}E_ H JaRTo-
HHE ROTOPOTO MOUYT AOCTHIATE COOTBOTCTBEHEO
TO00°C m 3,6-10° arm. Buemnsn wacts amgpa
HHARaA, BHYTpeHHan — radpaad,. Yacre deman,
PACHOJACMEN AR HENOCPEICTEREHHO N0 KOpoR |
BRIILE HADA, HAFHBARETCA MIKRMUEed. B Magrax
HEXOZATCH GOMBINAR YACTh BELIECTHA SeMIM,

HeonegoBauus NOKAIAIH, 4T0 YOPYIHe mome-
PEHHBIE BOTHE PACTPOCTPAHAKTCA B IOvOE 308 1M
TOWIRKG 0 MIVOHHE 2920 kM. OuseHIHEG, 3I8ChH
HEYHHAETCA BHALIHAE MHAKOS AADO.

C cyilecTBOBAHHEM RHIKOM BHENIHETO AApA
CBAGKIBANT OPOHOXOMKJIEHHE MATHUTHOTO DOOHA
deman. [IEMmenEe IeRTPONPOBOAAIIET) Belle-
OTBA B WMHAKOM ropaued (mopazxa 10 000 *C)
AINPE OIAHETH BOA0YANET SNEKTPHYECHKEe TOKHE,
NOpoMAAINLIIHE MATHATHOS noae (pre. 171).

deman ofAaZAeT CAMEIM CHILEBIM MATHHTHBIM
MOJIeM 10 CPABHeHMID ¢ ADVIHMH IIAHETAME J8M-
HOft rpynos. MaramTHOe moae 3eMIH BDEMA OT
BPEMEHH H3MEHAET CBOK OPHEHTAIIHIO, COBEDHIAS
H BEKOERIE KOJefaHHS ¢ NepMOADM HeCKONLHO
corel fmet. Kposme toro, 2—3 paza 38 MAIITHOH
NeT none MeHAST MEOTEMH MATHHTHLE NMONIOCH,
Ha 570 YRAIMBAST «BMOPOMOHHOGs B OCAROHEEIS
H BYIHAHNYeCHEE NOPOIEl MATHUTHOS NO0JOE OTI4-
AEHHELIN 3I0X.

Meprypuii. Yen Sonnine MACCA MIAHETH B
oM MOHLHIEG IPH 8TOM 6é pajnye, Ten Go1ee CHIL-
HO# FMPABMTAOMOHHOE OOJE OHA CO3Z8ET B Opo-
eTPAHCTEBE BORPYT cela i Tem Goapine YoeRopenHe
cRofOOHOTD OAMEHHA HA ©Ff OoBEpPXHOCTH, o~
CKOMBEY & = GR;? . OfnagaA AOCTATOYHO CHABHAIM
TPAEMTAILHOHHLIM NOJeM, TUIAHETS MOMET yiep-
MHBATE BOKPYT cela arsocdepy.




Hanwume arsocipepsl o 28 MIOTHOGETE ONpaie-
AdeTcA emE OJHEM (PARTOPOM — PaCCTORHHEM
naaHeTs o7 CoaHIa ¥ COOTESTOTEOHHO TOMOApDA-
rypoll ua eé popepxHocTH. Ilpn owen: BEICOKRMX
TEMOEPATYPAX CHOPOCTH JABMACCHMA M KHHCTHYE-
CHHE 3HEPIHH MOJEKYJ TAA0E B ATMOChepe 0CTH-
FRIOT TAKMX dHaveHANd, IpH KOTOPEIX OHH MOTYT
HPEOLOIeETE CHAbl FPABHTALHOHHOrD HDPATAAE
HHAA K MJAHETE H NOKEMHEYTE 8¢ ATMochepy.

IMo HaJoAeHHEBM BRIIE IPHIHHAM IPEINoTa:
ragochs, uTo Mepryprit, Gamaknfi ¥ Coaumy =B
HMenImUi pefolbIVE MACCY, HE AMeeT aTMoche-
put. Tenm He Menee arMochepa, XOTE B 098HE Paa-
pemeHnan, Gulaa ofEApYHEHA HA NIAHETE AMEpPH-
KAHCKOH ABTOMATHUSCKOH MEeEITAHETEOH CTAH-
guedt (AMC) «Mapuuep-10s, xoTopas B mapre
1974 r. opomaa scerc 8 705 KM 0T €ro noBepx-
HOCTH,

Peayawrars npopenéaamy «Mapunepoms uc-
cAeMOBAHME YIHBHIHR VY8HEIX TEM, YTO B ATMO-
cthepe MeprypiAa noMuMo npovnx rasos Okt of-
mapy:xed renwit. Ha-aa ogens sricornx TemMnepa-
vp (mopaaxa 420—4530°C) seces reaufl fonseH
OB 0L YASTYYHTECA HI ATMOCDHepPEl IIAHETED B
KOCMMYSCH0e NPOCTPANCTED B TOUMHNE IPHMapHO
200 greit. Bepogtao, Meprypuil docrogane no-
ayqaeT renufl, KoTOpPEI MOCTARTAST €MV COAHEY
Mbill geMmep — NOTOK M3 AIEKTPOMOSB, OPOTGHOB M
AJEP FEJHA, HCTEKADIIAN 13 coTHeTHOM KOpPOHKL.

Hecaneposasum, NpOBEIEHHEIE sMapraHe-
pom-10» B 1874—1975 rr., noxkaaany, 4ro Mep-
KypHilT mMeer odeHs caaboe (8 100 paa canafee
ABMHOTO) MAFHETHOE TI0J8.

Mepryvpuit ARaAeTCH 0gE0R 13 Ranbones NAOT-
HRX maaner Conmeuwsoft cmoremul. 9ro ofyvoros-
nemo aeymMa darTopamu: ofpasopammem Mep-
kypua na Gonmafimeft k CoaHOY YacTH Npo-
TONJAHETHOTD [AHCHKA, CogepKamed Hoabie
TAMENBIX 3EMEHTOR, YeM DEPAHHHLIE €r0 HACTH,
H HANH4YHEeM o4eHb naorroro (9.8 r/cm?) ampa,
cogepmamero 80% maces! TAARaTRL.
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Pwc. 172, Huyrpenmeo
erpoeiae My pan:

I — ngpo;
2 — mnirTna
3 — wopn
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Buyrpenmee crpoenme Meprypna mokaszano ma
previEe 172, OB cOocTOBT M3 BHOIMHErD MLHOHO-
ro ¥ BHYVTPEHHETO TREpAOre saapa. Marmmrioe
noue Meprypna coanaéTcR aJEKTPOTPOBOIAIH-
MH KOHBEKTHEHRIMH DOTOKAMY B MHAKOM AApe.

Han aapom MeprypHMA JeXHT CHIHKATHARA
obonouxa — manTas ronmuxol 600 km, Tpersen
obomouroi TeépRore MeprypHa TuAgeTCH 210 KO-
pa, rommuHa Koropoi 100—300 =M,

Cymecraosanwe atmocthepsl v Benepw 6o
obEapvieno n 1761 r. M. B, JlosmonocoRsiyM npr
HalMOTENNH B SPATENEEYI TPpYvDY nDpoxosge-
ums g8 no guery Comnna. B gaasnefimen Bhige-
NHIOCEL, YHTO IOBRCDXEOCTE B'EI-IE'PH EHPI:IH&:H}T
ypegebliafae rveree ollaga cepHoll KHeHoTh,
XOPOILID OTPRFEHIITHE CBET, JT0 HE 1a8T BOSMOM-
HOCTH HaBMOAATE NOBEPXHOCTE ILTAHETH! B BITH-
moM granazone. [losroMy HIVYEHHE NOBEDXHOCTH
Benepnl cTano BOIMOMHBEIM TOOBEO HOCTE BO3-
HHKHOBEHHA U passuTied B 30-x rr. XX B, pajgHo-
JOKANHOHHEIY HabIoIeHHil (pagmoBonHEl CBO-
GoOHD TPOXOIZAT CKBOSE BEHEPHAHCKYH ATMO-
cihepy).

[MepsrM HoCOeAOBATEIECEHM ANMAPATOM, HA-
NpARTeHNLIM IEMIAHAMH K SPYrod IDTAHETE,
CTA&MA COBETCHAA ABTOMATHYECKAS CTAHINA «Be-
Hepa-1s, crapropasman 12 despana 1961 r.

Hansueimnge pocaegosadns BeHephl ¢ Henoak-
sosaumem coserceux AMC «Bemepas n amepu-
kaHCKEX « Boammeps u «[InoEeps moxasanm, 94To
papnerue Ha Berepe moctmraeTr 93 aTM, a Temme-
parypa — 500 “C. Tarwe BRICOEHE IJHAYBHAA TEM=
NEPATYPR B JARTEHNA 00VCI0BISHE B ATMochepe
Beunepn napruxodws apdemon, coocoboTpy-
EOIITFIIVE ﬂ.HH?H}"JIHT{H'H TENJTE B HERHEXY CORX aT-
Mﬂﬂfbﬂp’lﬂ. EHI-"IEI BLRIACHEPHT TANME, HTD HH RLICOTE
50—T0 KM OT NOBEPXHOCTH, I'AE PACIOIAFANTCH
NAOTHEE OOUIAKE, IVIOT YPaArdHERE BerDbl. Takum
ofpazoMm, BeHepa — 3T0 NIaHETA AAOEHTRIX ofaa-
Eon, GYypLE B afekod sapsl.



Puc. 173, Bayrpemses

crpoenne Hemeps:
! — agpo;

& — mauran;

5 — wopa

Pwe. 174, [lonmponn
A kd Ha Mapees

CoraacHo OOHOH HI FHIOOTEd O CTpOEHFH Bene-
PRI, FTA IMJTAHETA COCTORAT Ha HODKL, MEHTHH H pAc-
OAARJIEHHOND HaTeiHoOMN SA08, MACCA KOTOPpRODo
COCTARIAST DROJI0 YSTREDTH BCEH MACCH ILTAHETR
{pmo. 173).

CobeTredH0e Mazuurmnoe noae Begepsr mouwrn
NOMTHOOTED OTCYTCTRYET, BHANMO, 37T0 CRAIANO ©
OURHE MOLISHHLIM &0 BpAITeH oM. Marmmraoes
AoAe BOSHUKRAST ONarcmgapA ToMYy, UTO MeXTITA-
HETHOE MATIHHTHOE A BGHEHHMH'ET I Hl}l:lﬁlllpl}pﬂ
Betiepnt sienTpRtHeciine TOKN, DOPoIaiOIIHe To-
HANEHEIE MATHATHLEE NoAA. BIHATWE N4 0TH MoasH
COMMGNHORD BeTPL Yoaosiuaer sapTiay. Tosromy
y Bemeps HeT MArHETHEX IOIOCOE B TPAIHIIHOHR-
HOB FIX TIOHHMAEIT,

Mape., TPororelcpHaBOEHLEIE HIOOpAMEHHA
MACHAHCHO NOECREHOCTH, MepeAaHALIE HA Sen-
am B 1976 r. ¢ aMepHEaHcKEX opOHTAABNO-TIOCHE-
poyperx crasged «Burmar-le o sBagnar-2.,
OOHAIAIIH, YWTO NOBEDEHOCTH Mﬂ:pﬂﬂ HOKPLITA
KPACHOBATMM OeckKoM. Takod OTTEHOE OpPRAAET
OBCHY DECHE Mededd. npﬂ‘ﬂﬂﬂ.ﬁ'ﬂﬂbﬂﬁ ATHMH A
CTAHIHAME HCCNeQOoBiHHEA MAPCHAACKOMD 'DYHTA
Ha OpegserT oDHADYVRKEHMT B HéM CO800B HUBRIX
MHKPOOPraHNSMOB [OANH OTPHOATENLHRIEH pe-
AVABTAT.

Armocthepa Mapca mo ooor-
HOCTH HE OpeBRIMaeT 1% a8M-
HOH, JaBTeHHE ¥ NOBEPXHOCTH B
160 pas meHbIme seMEOro. B oTnmn-
UHe aT EEMJIH, MACCAHA MAPCHAH-
cHOH aTMocepbl CHAMHO H3MERA-
ETCH B Te4YeHHE 'oda B CEA3IME C Ta-
AHMEM ¥ HAMEDAAHNEM MOIADHBIX
OIAOOE, COCTOAIMHMY B OCHOBHOM
H3 YrIeREHEIors nboa (puc. 174),
H MPOCTHPAETCA B OpeNeldax oT
110 go 130 ks HAD NOBEPXHOCTEID
NaHEThL,

Knumar ma Mapee sEaunTens-
HO HOTOOHe:E H CYIIe JeEMHODIO.
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IMréwm B o0TACTH SKBATODA TEMNEDATVDA MOMET
cocTaRAATs o —10 g0 —30 °C, HoIs0 ONVCKARTCH
anse —100 "C. Pearne mepenalkl TEMITEETY DL
o Mapee (ofvonopaeHHER, R UACTHOCTH, CHITh-
HOH pAIDEKOHHOCTLID aTMocdepnl]) SARITSNTCH
OPMUMHOE HACTOTD BOAHMKHOBENHSA HA HEM ITRLTE-
BRIX OV [b.

Ha-3a muzxoro arMocdepHON [ABTEHAA BOJa
HE MOSET I:'?I[[EET'.EDBETI: B HHWMIKOM COCTOAHHM
HA nomepxHOocTH Mapea., Annapar «PeHHECs B
umae 2008 r. ofmapysan #a Mapee moxy B co-
CTOAHHYE JThilA-

Mapcuanck il roa coctorT wa 668,686 mapowan-
CHUX CONHEYHEX CYTOE (HASRBAEMBX colaxu).
Haxnon oeu ofecneddpasT CMEREY BPEMEH TOJIA.
Mpn sroM BRITAHYTOCTE OPORTE NDHBOAHT K
OOABIMMM DAZIHYHAM HX TPOAOTHEATEITLHOCTH,
Tax, cepapHAA BOCHA H TeTO NPHUXONATCA HA YUaC-
rox opiurst Mapea, voagseaauil or Connma. Tlo-
arony #a Mapee cepeproe JeT0 DOJIT0OE M MPOX AT
HOE, 8 KUKHOE — KOPOTEOE B AADKOS,

MarsnTroe none Mapea odens caadbo n @eyve-
Toffuneo, B pasnmyEMx TOMKAX MIAHETEL 8r0 WH-
OVKIHA MoEeT ormuaTees o1 1.5 go 2 paa. Mar-
HHTHEE IOTKCE HE CORMALAIOT ¢ rearpamyecikn-
MH. OT0 POBOPHT O TOM, HTO MelesHoe AADO
Mapea HAXOIWTCA B CPARHATETRHON HeNONBHM-
HOCTH 10 OTHOIIEH I K 870 ROpe.

Hnumep — upynueiimas nnareta Comres-
HON CHCTEME B Cpeal FAfoRLIX rErapToR. Macea
Onureps npepsIIasT MACCY BCEX IDYTHX MIAHET,
pvecTe RaaTEX, OH HAXOMHTCR B O DA TATRINES OT
Comana, wenm 3eman. Oare ofopor sorpyr Cons-
na I0nurep copepmaer 3a 12 ner.

INnaseTs Be ameet TREpMoH nopepxaocTa. [lo-
ATOMY, TOBOPA 0 8 PAIMEPAX, YKAILIBAIOT DAZHYC
BepXHeN TPAHWIE 00JAKOR, Iie JABASHHAE MTODAL-
wa 10 klla. Cpensrs naorsoets DouTepa oYeHb
mana (1,833 r/em®). OH DOYTHE OEARKOM COCTOMT
H3 BOAOPOAA ¥ MeNHA: N0 00BEMY COOTRETCTREHHO
B9 1 10% . M Toneko 1% cocrapaswT Gonee Tame-
SIBlE ANeMEH TSI,



IIporaacéauocTs BOOOPOAHO-
rernerol  aTdmochepw HOmmTepa
npessimaer 1000 1w, Oua coaga-
ér Taroe DoALMIOE TABTOHNE, T

e MOMERYIAPHEIN BOJAOPOA W Teani

s nof Hell OpeppPALTAIOTCN b MII-

T E R wooTL,. Opapmenwd OBET ATMO-

s ' cipepe TPHAAIT CoeTHHCHEA doo-
v Joma POpPa BHAH Cephl.

Ha-za BenmpospayHOCTH ATMO
cihepst  HoeTepsa HesoaMoRcHo

| VEHOSTE ¢€ HHHNe caor. B oon-
L [T repraHcHol armochepe odpasy-

Pwo. 175 [Toace, a0
1 Bosutoe Kpnoson
[Tmreo FOmmreps

WOTCH BHXPH (UHEJADHBLL M AMTH-
IHKAOHKLI), IOTOPMLI M FPO3BI.
Buxpu npossnawT cefa 3 BRge
KPVIHMX KDACHBIX, DedbiX B HO-
pHuHertix nared. Tax maaweaemoe Boabuioe
Kpacnoe [Tamno — wgpynEefimml pnopecTHRrH
BMXpE B CoAHEYHOH cHCTEME ABAHETCH SHTH-
nHEJ0HOM (pHc, 178). B npegenax atoro BMXpA
MorJo OB paiMeCcTHTRCA HECKOJILKO ILTAHET pA3-
MEpOM ¢ JemMaw. OH CYIIECTBYET YiEe O0KOJIO0
300 zer.

[Tockonsky Kdontep apnserca rasopodl noage-
TOH, ero BpAINPHHE OTAMYAETCH OT BDAMEHHA
TEEPAOro Tena. JKBATODHANLHAS 00A8CTE NAaHe-
Thl BpaIaeTcA OLICTpe® OpHNOAApHEIX. Ock Bpa-
INIEHAA IMAAHSTRE TO9TH IIE-FTIEHII.I-'[R‘:"E_[HFE[E oJaac=
Koot opiRTh 1 aRAnnTHER. [TosToMy Ha Homure-
pe HET CMEHBL BDEMEH I'OJA.

Bugumas nopepxuocts K0unrepa — a1o BepX-
HHE NI0THBE AMMBadHEIe o0nara. Daaas ¢ Seman
& HnomTep, ML BHAMM PepXVINKM OOJAKOB B
EHO® BEITHHVTHX BIO0Ns BMEBATODAE ODomoc. Ha
pACcYHEE 170 mokasamo, 4To 9TH NoJockl oOpa-
IVIOT CHCTEML! TEMEBRIX MOACOE H CBETJRIX 30H,
PACTIOIOGEEHHABIX CHMMETDHYHO K CEBEQY M 10rY
oT axBaTopa. Ilofca ¥ 3oHM — aro ofimAcTH HH-
CXOMANIMY ¥ BOCXOOHINNY NOTOKOB B aTMothepe
MAAHETR,
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Puc. 176, BRvTpeanRes
crpoeeane IDnnrepa:

I — ragoofpaisnktt
AT Th i b

2 — wuIEEi BoA0DoE:
3 — mMeTaanHIecHHH

BOACO;
4 — redipoos Sapo

Py, 17T, Cepepueie
M ENHIIE OOUTH [HkIE
cunenan A Fnirepe

A0

Mpeanonarsesmos crpoemrme Hmurepa moka-
gapo HA prevaxe 176. Ha raybmme 10 000 xwm
pgapgerne gocrHraet 300 'lla, Temneparypa —
11 000 “C, 1 pogopol DEPEXOART B BRPOMSICHEOE,
HIN MeTaAIlJIJHYTecHOos, CDCTOALEE '[]'.IZ]JL-‘I HU‘I‘DP’UM
AMERTPOHB OTOPBAHE OT OPOTOHOE), T. €. CTAHO-
BATCH Dnogofuss sugkomy sMetaany. ToamuHa
aroro caod oxoso 42 000 kM. BavTpH Hero -
BAGT HeSOIbIIOR EEJe30CHIHNKATHOE TBEpIOe
aapo paguyveom 4000 kM ¢ TeMuepaTypod, Goma-
Kol 30 000 *C, u Maccodt, B 13 pas npensima-
pief Maccy 3eMHON [MAPA.

Croit METANIHMECKOID BOA0POLA cnocober npo-
BOAHTE JAEKTPHYSCKEHNN TOR B, N0 BCEHR BHIRMOC-
TH, HBAHETCH HOTOMHMKOM CYIIECTBOBAHHA 06-
MIHPHOID MACHHTHON DOAH IAAHETEL,

Knurep ofaajaeT cCAMBM DPOTAMEHHMM Mar-
HEUTHMM OOJEM B CAMOH MOUHOA o AKTHBHOH
margnrochepoli na meex maaHeT ConHevHOM CHC-
TemMbkl, B smarrwTocthepe OPOHCXOINT VCKODEHHES
YRCTHIL. [IPOHNKHORERHE YACTHTL M2 MArHUTOChE-
pai B atsochepy Knurepa coo3gaeT TAM OJTAD-
HEI® CHEHWH, HH."JE'I."ITETIJI.-!I'.‘IUHEI.HHH’E' ECCMAYeCKH-
MW anmapaTaMu (pue. 177).

Camypn wMoEH0 VERISTE HeROODYVHEAHRIM
raazoM ¢ Jesan. Ero xoisme — caMod MOITIHO,
CREeTA0C M KPpAcHBOS [0 CPABHEHHIO ¢ HOJLIaMH
T]'.l-ﬁ?{ GCTATRHREX OIAaHEeT-THANTOR — COCTOMT HI3
ABYE KOJIEIL, PAGIETEHARIX TETHO BHIMMEIM 3430-
ot

B nepmogc 1979 no 19681 r. ¢ noMomsi amepn:
KAHCKHX KocMHYeCKHX antnapaTos « [Inonep-11.,
sBoamep-1s ¥ «Bosgikep-2» Gbi00 ob0HAPYIHEHD
MATHATHOE noae CarypHa. BN TAKME noayde-
HEI CHUMEH CTPYKTYDEBL KOJTEIL H OUpefends ux co-
crap. OKazaiock, UTO KOALIA COCTOAT TIABHBIM
ofpasoM U3 YACTHYEK MR8, «FOPHLIX NOpoAs H
OBLTH.

Catryps COCTOMT B OCHOBHOM K3 BOJOPOIA ©
npHMecAME FeJHS W COejaMH BOJgBI, MeTaHa,
AMMHAKA H «POPHBIX DOROL .



CatTvpH — pARHCTBEHHEAA DaaHets CoaHeqHOH
CHOTEME, CDEAHAA MIOTHOCTE KOTOROH MeHbnie
AOTHOCTH Boganl, Cyvren #a naagere gaares 109
34 sy 13 oo Oaus ofopor sorpyr Conama CaTtyps
cosepimiaet aa 29,46 semuEMX JeT, B ETO TOAY
10 759 carypHHAHCKEX CYTOR.

[MnockoeTs skraropa Carvpua (o koropoil coe-
M aaeT MAGEKOCTE ﬂﬁpﬂ.[ﬂ.?ﬂﬂﬂ LE ] I{l'.'lJIE‘IJ.] HAK IO~

PHE. 178, Urposmme
Corypaa: HEHA K II0CKGSTE ero oponTs: ma 26,73, noatomy

| —roaomas imwoodepa: ga gEM, RAK B HA SeMae, NPORCXOIAT CMeHA

4 — aMHAKEE nonop;

J — MPTARTAECKEA BPEMEH Tofa. Ho RadA0e R ‘PE'I‘T:TPET-{ EPEM'EH

B roga Ha Carypee gnwntca e Meree T JeT.

:L—H :J'i‘i'—" T Ha prcyure 1 T8 noxasawo crpoenne Carypea.
R — Ypan. B 1986 r. rocmuvecknii annapar «Bo-
H META/LIDE agxep-2+ nepecék oplnty ¥pana # npomén B

81 500 kM oT noBepXHOCTH NAaAeTH (pmc. 179).
IT0 BEIMHCTBEHHOE B HOTODHH KOCMOHABTHEH IO-
CELIEHHE ORPECTROCTEN YpaHa., ANNADAT HAVIHI
YHHEATRHBIE NOMOIHEEE VCI0BHSA, ofyCcaonIeHHLIe
TEM, UTO OCH BPAIIEHHA YDAHA PACHONOMEHA T10-
YTH B ILIOCKOCTH ero opdHTR, OTHPRIN 10 HoBRIX
COYTHHUHOE H ABA KOABIA H DpPOBEA paja APYIHX
MCCTeTORAHHMN.

IMeproa BpameHnA MISHETH BOKPYT CROEH OCH
cocTarnger 17 3eMHEBIX 9ac0oB B 34 BEMHEEIX MEHY-
Thi, OJHAKO H3 38 CHALHLIX BETPOR, AVIONIHY B
BEPXHEM CHOE ATMOCHEDPE] H JOCTHTAMIIHY CKHO-
pocTi 240 M/ c, HEROTOPRE TACTH ATMOCHEDPL CO-
BEPITEDT obOpOT BOEPYT MIaHETH 3a 14 yacon.
Jeuragchk oo opbATe co cparHeil CHODOCTLI, PaR-
aoit 6,81 kamfe, ¥Ypam pesasr ofopor BoRpYT
Coxana 2a 84 3emMARX roga.

Vpax asngercd eIHHCTEBEHHON naaHeTod Com-
I.[t"'II.I.DZi-‘.I CHOTEMBEL, FHOTOTREF 'E'F&I.I.[EIE"'I"‘EH 1."[&!-]’{3_ HA
Eﬂl{':u"!l-. NDOCHOIBHY DCEBE €170 B'FH'[“E!F[H.'E Pﬂ_ﬂn{rﬂﬁm-
8TCH NOYTH B naockocTH opbuTir. [lostoMy mpo-
HeCchl CMEHE AHA B HOYH HA HEM cyIecTnennG

Puc. 179. OTANTAKTCA OT TEX e NpOoueceos, MPOHeKomm-
sBoagmep-Is — IHNX HA MAOPHX ZPYTHX NIaeTax, da ypamonsil
AMNOADPAT. ™

o i NGO A HAMUIEIH TOMKC TMAAHETH NOXOBHHY rOga
¥pan ¢ SInaKoro (42 3emBLIX) HAXOIWTCA B TeMHOTE, a4 ADYVIVIO
PACCTOAMNN MOJCBAHEY — o cBeToM CoxHmna.
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Pre, 480, Crpoann
Vopana:

! — raapeas
BTHMOCEPE;

F — EHIRERT
noaopos;

4 — AhIkl 3 BOOLI,
SETHHA, ANMHAKAL
& — RIpr

XoTa YpaH H He HMEET TBEPAOH NOBEPXHOCTH B
NMPHBLIMHOM NOHMMAHHUY 2TOTO cNoBa, HambGomee
VIATEHHYVE YACTH FAaoo0pasaol olonodHH npu-
HATO HAALIBATL ero ATMoctepoli. ITo cAMAR Xo-
NoTHAR nnageTapEar armocthepa ConHeusod cme-
TEMBE ¢ MHUHAMAIBHOR TeéemneparTvpol —224 °C.
HDJ’[{IFEI.TIDT. T '!H'-!'.I»H.I!' HMeeT CAOEEVI CIOHCTYH
eTpyRTYDY ofnnKoD, rae BOJAR COOTARIAET HHM-
HEH caoil, 8 MeTAH — BapXHEM,

B megpax ¥paua (¥ cxossero ¢ #uM Henryna)
OTCYTCTEBYET METAT THYeCH I nogopag, o SaTo
ECThH PAJHBIE NBAH: BOAHEIF, METAHOBEMN, BMMH-
aunnifl, [ToeToMy HX HASHLIBEKWT +ASIAHBIMH I'H-
TraHTaMMH*, B OTHHYHE OT MASDBEIX FHMAHTOE —
CarvpEa ¥ KOOnuTepa, COCTORIGMY B OCHOBHOM H3
BOAODONA M T'eJIHA,

B wmenTpe ¥pasa (puc. 180) BaxoiurTca He-
foasmoe (oxomy 20% OT pAOHVCA MIAHETH) Ka-
MEHHOE RApO, B cepelnHe — oD0A0YKA HA JbIA
(omoao 60% or pazmyca Ypasa), a BOKpyr
pogopoaHo-rennesas atmocthepa (20% pagnyca
OJIAHETHL).

Hamepesna «Boagwsepa-2» mospoanan obHa-
PYENTE ¥V ¥YDAHA BechMA CcHenAdHYecKHOE MAT-
HUTHOS NOode, HOTOpOE HANPABIEHO HE Ha Ped-
METPHUECKON MANTDA MIANETLI, A HAKJTOHEHO HA
50° ormocurensuo oc Bpamienna. Wa-aa acum-
MQ"I'I:IH'E[IIMTH MArHATHODD DO JHANEHHA MAD-
HETHOR MHAVEIHH HA DOBEPXHOCTH B HMKHOM K
GEBEFEQM ODAYIIaPIAX p.ﬂ.i!:IE':I]]H. METHHTHQB
nojie npepocxoAnT demHE0e B 00 pas. Kpome ¥pa-
HA, AHATOTHYHOE cMellEHAOe MATHENTHOE D006 Ha-
fnmaaeTca v Henryaa, BosmosHo, TakaA KoHpH-
PYpALHA NOSH XAPDAKTEPHA AR 4JABIAHBIX T'H-
ragToBs o o0VOAORIeHA TeM, 4T0 OO0Je ¥ HHAX
HOPMHPYVETCH HA A0BOIEHO MANLIX MIYOHHAX.

Henmywr. « Bognsep-2e« ORI MEPERM HOCMH-
yeckHM HopaGaém, HoTOpuit B 1989 r. gocTHr
Henryaa, On epororpadraposan naagery, o Gaa-
rogapA atHM maolpaskenuAan OBIN0 ODHAPYEEHO,
YTO Y IIAHETE] 80ThH MATH HOMEn (pre. 181).




Pwe. 182, Bonemos
Tamuoe ITaTao
Henryes

Prc. LB3. CTpoasne

Herrrymn:

1 — mipxuas
ATMEOE
BepREne olaaka;
2 — arunchepa;
3 — manTEs;

4 — papa

Buamman nopepxmocTs Henryea npeacrasnser
coboft maorEmd obnavsEsilt coolf cHHero usera ¢
HO0CAMH B GETMMHE H TEMHBIMH OATHaAMH, Boas-
moe Témuaoe [latao (puc. 182) aanaetcs caMbiM
EPYNHLIM B3 HabDJOQaBIIHXCA 10 CHX N0D YPAra-
HOB-AHTHIIHKJI0HOR,

Temmeparvps Henryea B pepxHEX caosx
aTMocieps Gauaxa K -220°C. B nertpe Hen-
TYHE TEMNOEPATYPA COCTABAAET, MO DasIHIHLIM
onenrxan, or BO00 go TOOO0 °C, 9ro conocranumo
¢ TeMnepaTypolt Ha nosepxaocTH Connma. Bmyr-
pennee crpoeEde Hemrvea nokasaso za pucyn-
re 183,

Ha-pa orpoMeoro gasieHEHA (B HECKOABKO
MIULTHOHOB pPA3 Tpeskiitaminero aramocdepHoe
AARTEHAS HA JEMIE) HAXOARDIMACH B MAHTHE T80
Heé WCNADAETCH, HECMOTDA HA BEICOKVID TeMme-
parypy — ot 2500 go 5500 *C.

CBoNM CHHHEM © 3eMeHOBATHIM OTTEHKOM IIHe-
roM Henrve ofifsas mpHoVTOTEVIOIEMY B BepX-
HHX CHOAX aTMochens! MeTAHY, KOTODPRIE Norio-
UMIAET M3 COMHEYHOTO CRETA KPACHEIE TVHIH H OTDA-
WEET CHHHME.

B raoyfoxux wactax armocdeps nog geforsm-
&M GosbmIOro AABAEHHS TASKW NpeofpasvioTcs B
KPHCTALIE, KOTOPLIE Ha elé GoIsmmx ravingax
MpeRpRIIAKTCA B &,

Cmena spemén roga Ha Hentvee, Xax M Ha
demne, NPOMCXOIHT N0 MEDE ARMMEHHA MIaHe-
Tl BEoaAL opburTel. Ho rog Ha Henrvme pasen
164 semmnM rogam. CoOTBETCTEEHHO OpOIOJ-
HHTENILHOCTE HAMIOID K3 YeTRIDEX er0 Cego-
HOB — 4] ron — ropaszao gaHEHee 3eMHEY. Oge-
PEIHOS JIOTO, HAMABIIESCA B HMHOM IIOJTYIIADIH
s 2005 r., opogaurea o 2046 r. B avor mepmon
BOKRYT cesepHoro monwea Henryaa Gyaer ma-
PHTL SHMHAA NOJMADHAA HOYE,

MarunTrHoe none v Henrvia snepasie Geiao of-
HADPYHeHO B 1989 r,. go spema opoxéra Gams nna-
HeTH <«Boagwepa-2«. HecqeaoBanns DoxaaNH,
UTO MATHHTHAA OCh NJAHETH OTKIOHeH:a Ha 477 or
OCH Bpamenus nrasersl. Ha-za cuarnoro nakxno-
HA MATHHTHON 0CH cHAHKA Ha Henrvee pacoona-
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TalTCH BOBCE HE HAJN ero MoIWCcaAMH, 8 Ha yaane-
BEH oT BEnx #1a 40—50°, nosToMy HX Viie HENLAA
HAZBATE MOUTAPHEIMI.

i Yro mpomoro s yasand of avsocdeps, STPOCHHE, MATHHTHOM D08
Rerann’ 2 Ypm MOCYT AT, nLamasL upnﬁnmu 0 N EEHAE e Y I POROro
HAADARKA, TMOAHHMAMIATOCE WA ALY IR u:np-e? 1. Braeora TP
cipepal 8 nonApHLXE obaecTAR dexny gocTaraer 10 HM, & B SRBATORHLTE-
moll — 16— 18 . Kax On 8sl oS 5RCHBIT 3T0 PAETIMHE, HCTOIBEY R ZHA-
w0 geranke? 4, Tlo gakus asys opeaasas araccdepa Mepryprs
Kpasise paspesxesal 5 Yem orvamgseres marnntaoe nose Hnarepa or
marsnTEoro noag Jesom ? 6. Yro TREoe Meranmrueticii nogopog? T B waiia
GRETHVAKTCA CCofeHHOCTH MATHHTHRY noreil ¥ pasa n Henryna?

1. HrownaxeTon NREWITHDHA CMEL BfeMEr To0a Ha Jenme]

2. Hononnsya SoneaHRTedNbHEYE: ARTEpAaTYRY B Herepmer, onpegemwme
CHOPOCTL 1 HENTPOCTpEMETEAL o yeropenme Beman, Cunvars opismy
AT GNP VRO T LI

HNomumo GoILMMAE IAKET H IEAHET-KAPTHKOER
pokpyT Coasua nemmerca Gonee 2eTHPEXCOT T
CHY MANEK BebecHLIX TEA PA3MEPOM OT KHIOMEeT-
pi © Gosee, HASKBAEMEX Gemepowdasu, 4TO B
NEPEBOLE C IPEYMECKOrD O3HAMAET «3Be3nononod-
Hbes., OTAHYMATE ACTEPOMAR OT OBG30 MOMHO
TOABKD [0 MX ABHMeHHD Ha QoHE 3BE3AHOND He-
fia. CORORYIHOCTh ofpamaminUxcs sokpyr Cond-
1A ACTEPOMAGE, OPONTH KOTODLIX NPMIETANT B
OCHOBHOM B NPOCTPAHCTEE Mex gy opiuramn Map-
ca B Hnureps, NPUHATO HAILIBATE FAgeHbM
noAcoM aemepoudos.

Borpyr Conmrma tamme ofpamaioTed 00 Rh-
TAHYTHM SAIHOITHYECHAM OpOHTAM KOMEmMb H
Memeopime mMead (HaiLBasMBIE TAKME MEmed-
poudaiit), T. €, TEEPALIE TEIA PASTHYHEIX DAIME-
POR — OT NecYRHKH 40 MelROTO ACTeponEa, AcTe-



Puc. 184, Hosera
Hoamca, OTHPETE
& moadpn 1882 r,

a1 EOERIN XEOET

Puc, L85, Cxema ofipa
JEINHMITA RYK THITEE
XHOCTON KOMETH

POHARL, KOMBETH H MPTEODHBIE TelA HAILIBAKITCH
ML B ME MeAaME UO0AHeYNOU CLLCHTe ML,

Komems npegcrannswt cobofi  Gogeimee
00pASOBAHHA 3 pPAIPEMEHHOTD TA3A © OYeHR
MAJEHLEMM TEEPIMM AapoM. Hipo cocTour Ha
Abaos: BogHoro {Gonee B0% ), merTaHoBOrO. AM-
MHAYHOMNY, YIISKHCIOMD M ap. KoMeTHEnid mén
DepeMellad © OLIALK H EAMEHHCTRIM BEIIGCT-
BOM.

Branu or Conuia npn TEMTEPATYDE DopamHa

260 "C womeTa He MMEOT HE FOMOBE], HHE XBOCTI.
[pn npubamscesnn & CoTHIY HA TAKeS paceTos-
HEe, P H-I.'lT'l'Ill'Irl'I-M T'I."!Tillli-‘i_'lil"l"_-.’].hu HOMETEL ITORE]-
maeTes 4o —140 °C, mea HAYAHAIOT HCIADATECA,
obpazya Npoapadnyio armochepy — rovIORY KoM
THI (puc. 184).

IIpn McoapeHERH JbBIOE Ha MOBEDXHOCTH AIPA
OUTRETCH ROPpHRA, COCTOMOAA W3 IRIOH B APYI'HX
SHCTHIL.

KBANTH! CONHEYHOTD CBETA, HATETAA HA POIOEY
KOMEThLI, HOHRIHDYIOT MOMEKYIL razos, CorHeq-
HuH BETEp, AeHCTEVA CBOMM MANHHTHEIM OOJTEM
Hi HOHH, YHOCHT HX OoT COoNHIA ¢0 CHOPOCTHIO
SU0—1000 kM/c, B peayakTaTe HYero v KOMETHI
OOpa3yeTcd NMHHHEG o OpaAMOH DIASMeHHRH
NBOET,

ConHeunniil cBeT (IOTOK CBETOBLIX KBAHTOR)
OHA3LIBAET JABNSHHE HA NRIHHEH, Onaronapa
HEMY ¥ HOMETRI ODpAavercs BTo-
POH XBOCT neineroi. ITockom,.-
KY CBETOBOR AABTEHHE CDABMHH-
TENLHD HEBEMTHED, NLLTh NoOHN-
AT PONOBY HOMEThHI JIDROIREO
MEIEMHG W, CIeOVA 08 2 Hei
ne EPHECTIHHEHEON TDACKTODI,
MPAEAMAST HIOTHYTYIG (opay
(pre. 185).

Haspanme «KoMeTas TR IIERO-
OHT OT MpevecHoro caosa hometss,
T, . 4 ZAMHHEOBOJTOCRIT + E—cpuar-
HO, TAKOS HasBaHHe OLLI0 gaHO
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Puwo. 188, Hnaeune

METE N

Pie. 187, Boana
mad Jaraned
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Giarofapd HAMWYHID MUIOBK H PA3IBEBAKOMIETOCH
348 HeH XBOCTH.

[Ips mogxome womerst Gumsxo & CoaHuny (Ha-
OpPHMER, PN €€ IBNMEHUN BHYTPM 3eMH0H opbn-
Thi), H3-38 CHABHOID PASOIPEBA FA3 ¥ NLLTE BRIDEI-
BAKITCR M3 AADA HenpepsIBEHO B ¢ Takol Gonsmroi
CKOPOCTERY, WTO 8r0 MACCH MOMET VMEHBUIATRCH
ga al—40 v 3 cexyaoy. [IoMuMO 2TOM0 B KOMETE
MOrYT OPOHCXOANTE DIDLIBE], NPHBOIALINS K pag-
PyLIeENHE JADA,

OCTATKH PAcH&BIIeTrocd HOMETHOD AApa, Ha-
IBAHHEES METEOPHBIME TETAMM, MOIVT PACTAHYTE-
CH BAOAL OpiHTHl KOMETH HA DOJBILOE DACCTOH-
Hue. Econ 3emns npoxoJMT CKBOAE HX CHOILIe-
HHE, OHH, BIeTaf B eé arMocdepy €0 CHOPOCTRID
11 kM/c, HCOAPAKTEA HA ERICOTE B HOCKONLKO Jé-
cATKOR Kuaomerpor. Huorna kaseres, 9To MeTe-
PRl BRLISTART Ha Karoi-aubo obaacti HebecHol
cipepst (pue. 186), Odaacts nebecwol cheprt, Ka-
MYIOAACA HOTOUHAEOM MeTe0poB, HAIRIBASTCH
paduanmon.

Econ ma MennageTHOrD OPOCTPAHCTEA B AT-
Mocepy IpOHHKAST KDYIHOE MHeNS3Hoe HAH Ka-
MEHHOS METEODHOE TENo, HAOpRMep ofI1oMoK ac-
TEPONAA MACCON B HECKOJIBKD EHIOTPAMMOE, TO B
GOMBIIAHCTEE CAYYAER OHO He YCOEBART pAIpy-
MHTECA B ATMOCdepe B maXaeT HA BemIl0. Taxos
Teno HASLIBASTCH MEME0 DL MO M.

BuraeT, 4To RPYTHOS METEODHOE TEA0 HA Honb-
Mol CROPOCTH MPOEWKASET B HMMHNE CI0H ATMO-
cthepil. OT TpeHHA © BO3AYX 0HO CHARHO HArpe-
BAETCHA, W ¥ HEro mossagercs ofonodka Ha pac-
HE.I'.I'EHH!I’:T}L FA30B HF ™ACTHIL. BZE:.II‘."].H’..IIH'I" OTO KAK
nerTAmEi oo weby Ooablicld OorHeHHRIA DIap,
pcrasnmoniuit nosagu cefa aprri caex. Takxoe
ARNEHHAE HaIMEAETCA Gonudosm (pre. 187).

? RN 1, MT0 HEsMaaeTcH acTepoiiod? . 'To Bbl oHAeTE O Komerax? 3. Yo
DR L TCS AT MR HETW],‘IE? &, "o ThEoeE :-|.1:"l‘EI'.I-|.1II'['?



dréagn’ npeacrapnawT coboll maps wa rops-
qero, no HoTrmell YACTH HORHIHDORAMHODD FASE.
Houuaanus sRe3IHOC0 BEIECTEA ABITASTCH clej-
CTEHEM £M0 BRICOKOH TEMUEpPATYDH (0T HECKHOTL-
HHX THCAY 00 HECHONBHEHX MECATHOR ThicHY I'Da-
AY¥COB).

B peayvasTaTe HOCTEIOBAHMA XHMHYECKOTD 00~
eraps ConHIA W ApYrux apsan Gnuno odHADYHERD,
9T0 B HHX MPHCYTCTRVIOT MOYTH BEE X HMHYSCHHe
WIEMEHTH, HMEIIHECH HA 38MIe H IDEICTARNOH-
Bue B raboune . H. Mergeneesa, Briacumaoes
TaKHe, uTo B OoapmuEcTEe covuaes T0% sMacew
apeafnl cocrasnder somopon, 28% — remmit o
2% — Bonee TAMENLIE ATEMEHTHI,

Bri vice agaete, yro vem BOOLIIE MACCA FREITR,
TeM fonee CHALHOS MPABHTALNMOHEOR TOJE OHA CO-
anaér. Brarogapa aeficTRHI rpaBMTAIHOHHEIX
€M, CEHMAIIHNY 3BE3IHOE BeIlECTRO, 810 TEMIe-
PATYDA, NIOTHOCTE, JARIEHAS JHATHTLILHO BOI-
PACTAKT OT BHEMIHUX CI0ER K IEHATRY,

Tax, HANpHMED, TEMNEPATYDA BHOITHHMX CI0ER
Conane npufansaTensno panga 6-103°C, a ®
neaTpe — nopagka 14—15mar “C, nIoTHOOTE
BemecTha B mentpe Connna npubansnrensHo pas-
ua 160 r/cn? (B 19 pas Boneme, wem v memxesa),
A ARBIEHHE 0T CPEIHHX CI0EE K [HEHTDY BOSpPACTA-
eror T+ 108 g0 8,4+10 arm. [IpH TEKHX TemMme-
PATYDAX ¥ QHBIEHHAX B AAPE MOTYT OPOTEKATh
TEPMOAAPDHBIE DEAKIIHN, ABIAKNIIHECHA HCTOTHH-
KOM aHeDris aseal.

Mompocre ManyYeHRA 2Be3fbl (HAZhIBAGMAN
TAEME ceemumocmbn n ofozsavaemas Ove-
Boil L) nponopiHoHAILEA YeTRépToll creneHn ed
MACCH:

L= M4,

'Tlox ape3ganis 30ech # GAIce OONPIIFYMORARTCR REINH
Taemen CORNns, SAXOLAOEecH B Toll #0e CTRANE PRInATIES, 10
o Consue,
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[IpoTeralOmne B HEAPAX SBEal TeDMOANEDHLIE
PEAKIIHY ABIAKNTCA OJHHM W3 NpOleccon, cyime-
CTEEHHO OTNHUYANIHY SBEE3ALI OT IIAHOT, TAK KAK
BHYTpeHHRI HeTOUHEE oDOrpeRa MIaHeT — 370
PAONODAKTHRELIA pacnaj., YxasadHoe paznudie
ofVCIOBIEHO TEM, YTO Macca J000H 38835 3aR8-
AoMO GOABIIE MACCH Aase camMoil Horbmol niaane-
Th. 3T0 MOMHED DPORANOETPHPOBATE HA TPHAMEDEe
Onnrepa, HeemoTpa Ha T0 49TO 10 MEOTHM Iapa-
MeTDaM OH OYeHb OOXO0XE HA 383y, erdo Macrta
OHAZANACH HEJOCTATOUHOH V1A BOJHHKHOBEHAA B
BID HEApax YoIoREd, HeodXoNMEX 400 TpoTeKa-
HEA TEDMOHJCPHEX PEAKIIIT,

B peayanraTe TEPMOAAEPHEIX PeAXIUAE B #em-
pax Comnna saiiendgerca OUpOMHASA SHePriA, 1oa-
ARDREHBAICIAS M0 CREYEHHE, Paccqorpus, Ha-
MM ofipasoM STA SHEPrHA BEIXOOHT HAPYVEY,
K moBepxHocTH ConHna,

B sone mepesoca Ay4YHoTol aEeprun (pie. 18B)
oeRODOMIEHHOE B AADE Tennd PACTROCTHAHASTER
OT NeHTPA K mopepxHocTH CoAHEA TYTEM Hamyue-
HMHA, T. &, 9CPES TOTAQMIEHME H HANVHEHHE BeIecT-
BoM nopuuil ceets — KBaHTOE. [JOCKONBKY KREAH-
TH HAAVIAKTCA ATOMAMH B JBODLIX AANPABIEHHAX,
HX O¥TH K MIOBEPXHOCTH QAHTCH THICATH JeT,

B goHe ROHBEEDMI DHCPTrAA Te-
PEHOCHTCA K IIOBEDXMOCTH BCTLILE-
BAKI[HMI HOTOKAMM MNOPAYETD Ta-
aa. JlocTRHrEYD NOLEPXHEOCTH, Fad,
HATYYAaH JHepPrHiy, OXJARIAETCH,
VIJOTHEETCA H DNOTPY:HAEeTCA ®
OCHOBAHMK 301Ll. B KORBEHTHE-
HO# 20He ran menpospaveH. Ilo-
ATOMY MOMIHO ¥BHIETH TONBHO TE
CAOM, KOTOphie HAXOLATCA HAN
Hel: dorocdepy, XpoMocthepy =
KopoRy (RA pHCYHKe He oboana-
YeHa). JOTH TPH CI0A OTHOCATCH
B COAHEYHEE aTaoctee,

Eomocirepa  {sctepa cBETAr)
Ha (QororpabuAx BHTTAIET HKAK
COHBOKYIMOCTE APEAX DATHL-



Pwc, 184, 'pagyvas
H nerno n horochepe
Cosinnn

P, 180, CodHeTHAR
KOPOHA { B B psiam
T HOTE COTRETHG N
FATMEeEIER LYY )

BF - Dlejmein e, 9 1.

miex — rpapva (pHe. 189), pasgenésHMX TOHKH-
MH TEMHBIMH IIHEHAMH. HpHEe naTHMIOKE — 2T0
HOTOKH MOPAYMETO ra3a, BCILUTLIBAKIIIHE HA MOBEpX-
HOOTH KOHBEETHBHON 30HLL.

Xpomocgepa («cdiepa neetras:) HAIBAHA TAK
38 CRONW KpacHOBaTO-QHOIeTOBYID oxpacky. Ox-
HHM H3 Hanbogee HMHTEPECHEIX ABRISHHH, KoTo-
prie MoXEHO HaOADIATE B XpoMochepe, ABTIHNTCR
apomybeparys’. poraseanocts xpoMocdeps
Joctaraer 10—15 Teic. KM.

Camas pHemHAA 4acTek armochepn Commms —
kopoxa, OHA IPOCTHPAETCH HA MUIIHOHE KHI0-
METPOB (T. e, HA PACCTOAHHE [MODAXKE HECKOIh-
KHX CONMHEYHLIX PAAHYCOB), HECMOTDH HA TO 4TO
cuaa TAXerTH HA Coluue oueH: Beamkxa. Bose-
&R OPOTAMERHEOCTE KODOHL! O0LACHASTCH TeM,
T ABHMEHWA ATOMOB H J@KTPOHOB B KOpoHe,
pasorperoit o Temnmeparypsl 1—2 mam °C, npo-
HCKOAAT € OTPOMHBIME cEOpocTaMu., Corrmeynasn
RKODOHA XOPOIT0 BHIHA BO BROMA COAHSUROMD 8-
TMeEHHA (pue. 190), GopMa 1 ApKOCTL KOPOHRBT Me-
HAHNTCA B COOTRETCTRENH © THEIOM cOTHaYHON aR-
THEHOOTH, T, &. ¢ DepHOANYHOCTRID B 11 deT.

Heayrnusa maraurroro moas #a Consne seero
B 2 paza GoabIe, YeM Ha nopepxEocTH Sesum. Ho
BpeMeHAMK B HeDomemodt ofnpery comEeunoil
ATMOCEDE]  BOIHHUHADT KOHIEHTDPHDOBAHHKIE
MAPHHTHBE OOJf, B HECKOARHO TRICAY pas fonee
CHARHEE, 4YeM Ha Semne. OHM OpenATcTBYIOT
MOTLEMY FOpPAYSE MIAIMLI, B [OIVARTATE UEro
EMECTO CEBETALIX rpaHyy ofpasverca TéMuan of-
NACTh — COAREYHOE namyo (eMm. pac. 189). Dpa
MOABASHHN GOIBIITHMX TPYIN TATEH MOIIHOCTD BH-
AHMOTO, YABTPA(GHOIETOBOND H DPEHTIeHOBCKOTD
HANYVHEHNH pe3K0 BOIPACTAST, MTO MOXKET Hefina-
TOOPHATHO OTPAMKATBCA HA CAMOYYEBCTEHH T0IEH.

Ilepememmense naTen oo mucky Connna sBma-
ETCH CAEACTEHEM er0 BPAMIEAHA, KOTOPO® NDOHC-

! [pomylepanys — TPOMASHME, NPOTAMEEROCTED G0 O0-
TN THOHY EHAGMETTRR, ILTaMOEITRS nlﬂpﬂ.a.r_luauun 0 ComEes-
Bol EQuin, HManInme GoAbMYE OArTHOCTE W Mey BITYES TEpM-
MEPATYVEY, S&M GEIMEIOIES Y MIAIMA e L

)




XOZHT ¢ MEPHOAOM, PABHEM 23,4 c¥T OTHOCHTENE-
HO 3BE3M,

JEBEDIIAKIINA ATAN NpOHecca BBONIIIHEH
amén)] BEANYAET HeCKOABKO cTagmi. Horga B
MeATHE 33kl BeCh BONOPOA NPeBEPAIIAETCA B Te-
auif, CTPVHETYDA OBPANRI HAYMWMHAST JAMATHO Me-
HATLCA. Eé CHATHMOCTE DACTET, TEMOEDATYDA
MOBEPXHOCTH NOHHMASTCHA, BHEITHWE CJIOM pac-
IMHPAKTCR, A& BHYTPRHHHE CHHMAKWTCA. 3pesga
CTAHOBATCHA KPOCHBIM ZU2AHMOM, T.e. 3BeaTOW
OrpOMHEOID PARIMEPA © BRICOKOH CBETHMOCTRID M
oueHE MAToil naoTHOCTRID. B nerTpe ofpazverca
MAOTHOE ¥ ropsTee renasesce saapo. Korpa remmne-
parypa n HEM gocetHraet 100 war °C, paunaaeres
PEAKIIHNA NPEBPAMCHEA TelNa B yTA8pol, compa-
B TADIIAACA BRIeIcHHes BolbIore ROIHTeaT
B SHEPTHM,

Ha ecanegyiomedi cragem apéagm tana Coamna
cOpAchIBAKT YACTE BEINECTRHA, CHHMAKTCR 10 paa-
MEpPOE IJIAHET, IPeBpAMlAAch B MATEHBKNE, O4EHb
MAOTHEIE GEE3IR — 0¢ite KapAUKL, 0 MelaeHHD
OCThIBHERIT.

1. [Mpn remmeparype B Agpe nopanen 14—15 mar *C n gasneswnax o

T+10M 70 3,4+ 100F prw seeags pounsEs Gean Gid dpenpaTHTECE B Pacimn-
pRromescs rasonoe 0faako. Ho sroro me mponcxonwt. Kak BW gyMmaere,
EAEHE CHIL NPOTEBOeRcTny0T pacmupennn daeaqu? 2, o asanercs
HCTOUHHEGM SHEPTHE, Haayaaexod apeagol? 3, Kagol geardeckui npo-
[ece AEINRETOR HOTORMHAROM BHYTpeRnero ofiorpess nuanets? 4. Yro as-
AseTea npeukwoi oipraosaxed naTel @A Conmme? B Mo xasix Ca0ds
cooTonT coametHeA aTmocapn’ 8. Pacorasmuts of 0CHOBHRX CTRANSX
arnmorre Ui,

3néagkl 8o BrenedsHol ofbweiMHERkl B THTAHRT-
CEME IBEAJHBIE CHCTEMEl, HAALIBASMBIE SASLK-
muKkami, 3pdaiuas CHCTEMA, B COCTaBE KOTOPOH
HaxoauTes same ConHime, Hasmeaetca [anax-
mukol (i Maeunses IMymém, nockoibky
CADBO 4TATAKTHEAs B NOEPEBOAE ¢ IpedecKoro
OIHAYAET «MIASUHLIE, MOJOUHEI e ),




Puc. 181, Fanarraxa
[moy o peafipa)

2 = e - e § e |

AHE'DH'H&EEHE}H ACTPIBOM., Oeans- HEE H H-Eﬂpﬂ Sl TR bE, HﬂlII:ﬂ ]-'ﬂ-'-.[ﬂ RTH~

Ypcno seeéag 5 CanaxkTERe Oo-

paaka 101, Ceetnas cepelpuctas
noJA0Ca 3BEas, ONOACHIBANINAR Boé
Hedo, EKOTOPYHD ME  HAIKIBAEM
Mneursmm [Tyrém, OpemcTARIAET
co0l  OCHOBHVH) YACThH HalmeH
lagaxTHry, w0 HODMe HETOME-
HAKMIVE JHH3Y IO YPYEBHILY
(puc. 191). duamerp TanargtTHxn
npuinnznrensso paser 30 000 nx!

s morrrs 100 000 ceeroprx mets,
lanawTnHa He HMEET YTETHHX TFpEAHHEIL — Oo
KpaAM FREHAA MIOTHOCTE NDOCTRMEHHO CXOIAT
Ha Her, B nepTpe FanakTARY PacIoqoseHD AApo
muaserpom 1T —2000 ox — rEraETCHOE VILITOT-
HéaHoe cKomaenne geeag. Macea ManasgTnen np-
fBamanrentro pasna 2+ 10 mace Coanna.
TNomumo apéan, NISHET B MATEIX TET, WM~
HIMXCH B HERKOTOPRIX BARSINHEIY CHOTEMAX, B CO-
cTEE AMAKETHEH BEXOIHT eIe PacCeEAHHAA MA-
TEPHH — MERIBEAAHLIN TEI, NROL, HAaTyuaeMble
FReaIaMH JapAFEHHBIE SMACTHIILI. Macca pacce-

|
ARHGE MATEPHH COCTARLAST m FACTE MACCHI

lanmaxTHEA.

Ilo waacendmrannm, nposenéEH0R
AMEPHKAHCKMM ACTpOHOMOM Jd6u-
HosM Xaffiosm, cVIIECTRYET TDH BHAA
FAJAETHE: a,'z_uunmutwc.rfuﬂ, I:‘.I"!Ll!pﬂl'.-lh'

HELE TPYIH NOCBAMEHE HIYUEHEY KA NBAABTCA coHpansHofl (pac. 192).

TANGETHE. UGHADYSHEA CNEMERNE  CoppeqHad CHCTEMAa  paclON0MKEHA
CIIERTPANLIILIE TICA wit = SLTIILERD -

e ne o oo MEHCIY ABYMA COHPATBHEIME BETBAMH,

DANEEWY FAIaHTHH

Low

e EOJNHYBCTED JB830 CPABHHTENLHO
HEBETHRD.

| [Tapesw (OR) — ST0 TAROE PACCTOREES, ¢ ROTODOTD ¢peaERfl
paanye gemmoit oplats (pasasi 1o, o), oepoengnxyaapmesi
Mpry SpeHiA, BEAEH TOX YOAoM B aAHy Yraoeym cexyery (1),
1 mxe = 3,26 ca. rozpe = 208 266 n. 8.

? Caemodal 2o (6E. rod) — paccToRENE, TpollfeHHOS CHE-
TOM B TEUEHAS M4,
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Prea, 192, Maeqo.
ITyTe — crmpansmam
FRATRAETHEN

BoabmuHCTBO TFaJaKTHE COCPEIOTOYEHO DB
ckonneEsax. Bea cuereMa exonmnmeHNd ranaxrHi
(M2 KOTOpPHIX HaM DOKA H3BECTHA TOIBHO HX
YACTE) HaokIBaeTe S Memazanraxmuxol.

Il1A BHIACHEHHE OpouLtoro # Oviavinero Ha-
bamgaeMod BeerenHol BAMKHOS JHAYEHAS HMEeeT
CO3JAHHE TEOPETHISCHHX MOTETeH HIyIasMoro
ofsexTa. [lepene HayuEo 000CHOBARHEIE MOJEIH
BeenenEoll 6BIMTH cOalaHEl poCCHRCKAM dHIHKOM
Anexcandpom Arexcandposusen ©pudma-
HACF N H.‘IH OTRETA HA BAMHBE KOCMOMTOTIHWUECHKHE
BONPOCE, HANDHMED O CTAOHOHADHOCTH HAH He-
erannosapaoct Beenenwuod, o eé dopwe, pagm-
ve@ KDHBHAHE ¥ MHOTHE APYTIHe, OH BOCTIONLIO-
pancs coptamuol Jtnmrefinom B 18916 r. obniai
TEOPUEH OTHOCHTETREOCTH (TEODHER BOEMHPHOTO
TATOTEHWAA),

B 19322 r, MpuaMes NpoadaidImposa] cHeTe-
MY M3 AeCHTH COOSHeRINKY YPABHEHHN TeODIH
OTHOCHATETEHODTH H JTFI[II]'EJ'.I 3 WM&M&HTMLH&-
MY BLIBOAY O TOM, ST0 HH ODPH KAKNY VeIORMAR X
PENIEHPAE HE MOXELT EHTE EAMHCTHEHHEIN, 3'1‘1.’!
CAHAMAGT, WTo ofliaA TeopHA OTHOSHTEILHOCTH
He 1aéT odioso onpege éHHors OTBETA HA IOCTAR-
JTEHHLEES BOTTPOCET. Texm we MeHES 'm'pH;I.MEE TIGHAN,
KaK MOMHD TOIYIHTE OTBET (XOThH H HeodHOIHAY -
HEBIT ) Ha BOOPOC, 9T0 MOMET IDeOCTABAATE CoD0H
Beeaennas © TouRy spenus ofmedl TEOPHE OTHO-
CHTENRHOCTH. UH HAINEN HOBRE, BOOWIHE OIOpeme-
JEHHEEe DRIOEHME YPABHeHME obinel TeopHH OT-
HOCHTEABHOCTH B BHJIE TREX BOIMOMHRIX MOIeneH
HecTanmoHapuol Boeenennoi. Jpe s HHX onm-
ChLIBLAHR MOHUTUHECO PDPACIKIREDHMIIDYHEICH

AMEXCAHAF ANEKCAHIPOBHY BreenerHyl (C MOHOTOHHO PARCTVIIHM

SPHAMAH

Poccriicxnil maTenmcaTIEN, (hmre
it reodaazin. COaiaTeaL Tepnhix

pagHVCOM EPHBHIHBE), & TPEThd — IIe-
pHOgHYeCK Y0 BoeleHuyi (pagEye KpH-
BHEHLI BE IPOCTPAHCTEA CHAMATA BOIPAC:
TAI OT HVJIA 00 HEKOTOPOH BEANNMHHL,

D efocHORNE ALY Mo el MOJIE YerD VMEHbLITAJCH A0 HYJLA ).

Beeacmmedl, mpaces s
pacinpenss Bragepnof
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BATHCA MOCTOAHHOH, OHA DOIHEA PACIIHDATHCH
MM CHEMATRCA 100 JeRCTBAEM TPaBMTAIIHOH-
HEIX ORI,

Bo ppesmena Ppuamana o IEMEEAREH TATAK-
THE HH4Yero He 0Liao uaapectHo. Ho B 1920 r.
Xp6bn, rafnonas COeRTPE JATEKNX FAJAKTHE ¢
OOMOINEBEND TEJECKODA C© ED-JZIHEI.I‘.IH P.H.EFE'I:IIEHH&H,
COHADYHHIL, 470 CHEKTPANBMBIE AMMHKA CMEIEHB
B AJNHHOBOJIHOBYH O0NACTE, T. €. B CTOPOHY Kpac-
HEX AnHUA. B cooTBeTcTERR © aghgermom Jon-
Zepal 210 0AHAUANO, HTD PACCTOAHHSA MEMIY
Hafmogarened ¢ SeMIN H FATAKTHHKAME VBEIH-
YHBAIOCE, A UACTOTA HCCMEIVEMOro HaNyUenMus
yMeEBRWI&TACE, Bosee Toro, conocTABHE paccTOA-
HHA 00 FAJTAaKTHE W BEIHYHHY CMEelleHHA B WX
cnexTpax, Xabta oTHpe caeaynnHi sakos (Ha-
ABAHHHH BOOCIEICTERH €r0 HMEHeM): CEODOCTH
YAANEHME TCAJAKTHE ORONOPIMHGHATENE pac-
CTOMHNN IO HHX.

r=HR,

rae ¢ — CHOPOCTE ARMMEHHS TANARTHKN OTHOCH-
reakHo Hebmogatens, B — pacoToAHNE g0 Hed,
H=TOrm e Moe) — nocmoannan Xabbae.

Ilo eMemenso COSKTPATLULIX AHNBi MOMRO
CUPEAeNATE HE TOMILBKC CHOPOCTH TATAKTHE, HO
W PECCTORHIH 10 HIX.

JanHei saKoH CRe OBt 1 Mogenei dpugya-
HA, ONHCHBAKOINX pacliHpApomMycs Beenen-
Hyeo, [loaToMy MOMHO CEARATE, YTO BOSMOMHOCTE
pacmupedns BeedeuHoll Owlng  TeopeTHYECHH
OpeICKAeIANA 00 OTEDETHA 3akoHa XadhiomMm.

I Sghghescim Honaeps — BaMEHSHIE TRCTOTHL TPHEHMAEMLIX
EONH OPH CTHOMITENLI0N IHRREENI ACTounnKeE i sakoga-
Tend (npudsEnga Bond), pn B clIHEeHIH Sa0TOTA YEean-
THEHETON, I DPH FRRICEHHHE SRYT OF ARYCH — VECHLOMEETEL.
T ,[[ﬂ-:l.r:apa HAGIEAASTGA KAK a0 ABVEGELE, TAH M TH0
LANETROMANMHTHRY Road. Haskad B C88Th  ARCTRHAGSROTO
ELHEER ] fpurmu.ﬂ:uu: Alonaepa, TEORTHOMCEE Oiocwonane
mEen sToT aiupesT B 1542 1.
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’? LT AL Yro HasereaeTea cEeTOBRM rogom? 2. Kaxodl pHBOT cAEI0BAT H3 MOge-
e aef Beenesmoit, nonyaennex A, A, Ppupmanca’ 3. K1o, KOTIa ¥ BLRTM
GE[HEROM SNCTEPHMERTAARHG DEITRERpART fakT poomkrpensa Beenemeod?

L. Dopeaeawre MEHTPOCTPEMETEILNME yoeropeise JIvin apr ed odpamemm
moRpy T Sdenan. Heohxogmsnie SO0 PeOeiind SaQasm JaAEse Hafgre

CHAOC TORTEN BHO.

2. Menoansya J0NOAHETEILHYVE AHTODUTYEY B peevpisl HaTepnera, nogro-
ToRLTe Roxana na resy s [Lnanerie-wapausi B Conseanod cucreses .

MTOMA FNABbBI

CAMOE Huwme danw novala ymeeprwodenull u yuppa-
FMABHOE MU YKGIEHBE BOIMONHBLE LT OKOHYAMILA,
Hepenecume a8 mempads Hayala ymaepwde-
MUl 4 snuwime 8 weadpammubie cKO0KL HOMED
nodrodateso oKoOHYAN LA ymeeprien La.

= O rylHTEAREOND BAHAHKA MOIIHOND YABTpapAn-
AeTopole naaygennd CoaHilla 3eMAAH 3AIIHILAST

Lk

* Herounuwom spepran Coamma annmworen [ ]

* Jpiéaaer THna Coamna ma apepmammeM HTane
CEOSH 3BOAMIHK cTanosAaTeA [ |

* Beenennan mo .I[Bﬂl‘.'.']'llﬂl[ FPABHTAITHOHHERIX CH.
momer [ ]

TepMOALepHBIE pEAKITHA

. KPACHLIMY PHIAHTAMM

. DCTHBATHCA NOCTOHHHOHN

DeAbIMIM KaDAHKAME

. PEARIIHH PAAHOAKTHEHOTD PACnafa

. DAOHOBEIN CHO0H, Haxogsimulica B oeTparocdepe
H OOTAOMIAKHITHE 9TO ATy e

oo & W by e

7. pACIIHPATREA HAR CHEHEMATECA

2




NPOBEPL CEBA

i, thoprauporanne Cosmeunoll cucTeMmi #Hamanocs npubaHan-
TEARHO
A, 3,5 Mapx ner nasax
6. 4,6 Mmau JeT HAZAT
B. 3 M/IH JIET HAIL]
. b Mmapno AeT Ha3An
2. HUncao Gonbmnx naamet 8 ConHedHOl CHCTEME PABHO
A 13 6.9 8.8 r.5
3. Hanpannewwe ofpamenus Soasmux naaner sorpyr Coanna
A COBNMANAET ¢ HANPABTEHHEM BpaANIenHAa nporoodiiaxa
E. MPOTHEBOIIOTOMIHD HADPOADBJIEHIHY BAIMEHA ﬂl].JTﬂlIE. B
EPYT CBOEH ocH
B. MOMET NepHOAHYECKH MEHATLCRA
I eOBRMNAAAET ¢ HATpaBTeEHeM BpameEHa ConHua v Beex
NAaHET, 34 Hekmovendenm Benepu 1t ¥ pana
4. CymecTeesHoe YMERbIDEHWe Macckl ConHIa Moo OBl IIpH-
BECTH K
A, BRIXOLY HEKOTOPRX nuaHeT Ha ComHeunoil creTeMLl
B. YMEHBIDEHHIO paguycos ophuT ammeenus naaser Coa-
HEYHOH CHCTEMEI
B, NOTENNeHHID HA 3eMiIe M IPYTHX MMIAHETAX
l VBenMYeHHD  MOIIHOCTH  HIAVIEHHA  (CDOTHMOCTH)
Coxmna
z BulmonuuTe 3aTaHNA, OPELI0KEEHBIE B SJMeKTDOHHOM IpH-

JI0KEHHH.



NABOPATOPHBIE |
PAEOTEI

Uens pabons

|§

OnpeneanTs YCHODEHHE OBIDHEHHA OpycHa N0 HAKJOHHOMN
MJIOCKOCTH M £T0 MTHOBEHHVI0 CKOPOCTE B HOHILE SAMAHHOTO

OVTH, OpolileHHOrD 38 OOPegelEeHHLIH OPOMEHYTOK Bpe-
MEHH.

Mputop Ioa MIVUeHEA IBMMEHNA Ted, IITATHE ¢ MypTOMH
H IanKoi.

Toopernsaanie obocHOBaAHKA

IIpy pasHOYCRODEHEOM IBMeHMN 083 HAMATBHON CKODOCTH
npoHIEHHOE DACCTOAHAE ONpeneafseTca no hopmMyne:

!.=ﬂ_=ﬂ

E L
oTeHA

=

L]
=

3

ZHAA YCHODEHHE, MOJKHO ONpPeIeInTh MIrHOBEHHYI OHO-
poeTs no popmyae;
p=gaf.

Onucakwe yoTROACTES W pefoTaWs npubopa

lMpufop 1na HayvyeRRs TaAMeARA T (prc. 183) cocront
ua HanpapnsAmomed | aaunoit 60—70 cM; Gpyvera 2 ¢ mvo-
KOBLIM MAFHUTOM 5, 3AKDENNEHALIM HA TODIE ANHOMHEHHE-
BOTO CTEOKHA, WIEKTPOHEOrD CeXYHIOMEDa 4 ¢ IBYMA DaTaH-
EAMH 5. Hanpapnaoman sakpellIfgeToA B JalKe IITATHES 6,




Puac. 183

No[ Heé DogEIAARBACTCA KOBpHE 7
H3 DOPHCTOrD IMIACTHEA,

[lpr OpoxomIEHHE OYCKOBOTD
MAFHHTA MHEMO HepBore OaTUHKA
OTCHET BPEMEHH BHINYACTCH, &
NpH NpOX0MASHAH BTOPOro — BRI-
KNNYASTCH, M HA 3KDAHE CeKYHIO
Mepa (OHKCHDPYeTCH SHAueHHe npo-
MEYTHA BpeMeHH [, 38 KOTOPLIR
fpyveox TPOXOAWT DACCTOAHHE §
MESCIY DATURKAMM,

YHATAHMA K PABOTE

L.

Cofepure yoTaHOBRY no pueyRrRy 1893, Hampasnaminys
SAKPONNTE B JANKRe WTATHDA Tof yraom =30—40° x nnoc-
KOCTH CTOTEITHHITEL,

[IpouTHTe MECTPYRIHI HA TENLHOH CTOPOHE CEKYHAOMEDA
00 ero BRINYEHHI H BHIKIKUYeHHK, BEMOYHTE CEKYH-
aoMep.

PasMecTHETe OpyVCoK HA HanpaRaswmedl tax, wrobsl ero
NYCKOBOA MAPHHT HAXOZMICA Ha 1,5 CM BHIIE BeDXHETO
IATIHHKA.

Oroyverire Gpyeok. OnopegennTe PACCTOAHHE § MESKIY LaT-
umxAMN W OPOMERYTOK BpeMeHn f, 38 KOTODHID Opycow
MPOIIET 30 PACCTORHME.

He MeHAS PACHOMOMMEHHA TATHHKOD, TPOBSANTE ONBIT eINE
2 pasa.

Ilo pesvILTATAM TPEX ONLITOB PACCYHMTANTE cpeaHee BReMA
ARHEEHUA OpyeKa:

R

For 3

BrrmcanTe yoKOpeHHe ABHMECHHA GPYCEA M eT'0 MTHOBEH-
HYID CKOPOCTE B KOHIE OYTH § 00 BopMy.TaM:
o H p=uat
Q@ i ep®
Peaynerarsl BeeX HaMepeHHl B BRIUMOTeHHH 3aHeCHTE B
rafauny 3.
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Tatnwua 3

Bpema ¢
LR ] Cpemmes Mratmeuman
M Gjnresn mEE A Pacoronmme ?ﬂ]m]'l'lll““:u EROPOCTE
ONLTE  PECCTONIHN & ABEELUnA &, M e ' fipyera v,
Oy !,_..-.l: nfe
ADTUMRAMN, ©
1
2
3

Uen patorw  FlamepuTs yeropenne crofoIHOr0 NageHHA © NOMOIMBLR IpH-
Dops 508 HaYUeHNA ABHMeNHA T,

Obopyaenanmwe [IpuBop naa mayweHHMA ABMMEHHA TeNn; IITATHE ¢ MyToi
o mankoii,

Onucanse yoTpoloTaag W ARRCTERE NpRGopa

Ipufop gan payvaedns JBRMKeHNA Te (prc. 194)
COCTUNT B3 Hanpabasomen | pimaol 60—70 cv:
Opycra 2 ¢ OYCHOBLIM MArHHTOM 3, JaxpeniéH-
HbIM HA TODIE AMMHHHEROTO CTEDMCHA; 3JEET-
POHHOTD CEKYHIOMepa & ¢ OBEVMA JATHHKAME 5,
Hanpasiamwiada yRpenIseTcd BeDTHEANLHD B
aanke mratTHea 6. [Mog peiiky nogxnagsieaeTed
KOBDHK 7 H2 MODHCOTOrO nnacTHRA. MarsnrTanie
JaTuMKH 5 MoryT fmTe voTa-
HOBMEHEI B JgmboM Mecre
HAMPABTAKIIER HA MATHMT-
HOH pPeaHHe, DACTOI0MMEHHON
BAOAE HAUpaRAADIEd pagom
o MEAROH ¢ MEIIHMeTpo-
BRIMM JoTeHHAMA.

B MOMBHT NpOXOMIeHRA IVC-
KOBOTO MATHHTA MHEMO Nepao-
ro OATYHKA HAMHAHASTCH OT-
CYET BPEMEHMW; MpPH TPOXOMN-
ABHHH BTOPOr0 IATYHEA HA




aHpAHEe CREYHIOMEPA BRICEETHTCH “HCI0BOE SHAMEHHE ITPO-
MEMCVTHA BpeMeHH f, ga koropeil Gpycor NpoMIEn paccTod-
HHE MERIY T8TYHKAME.,

TeopeTH4aCcHWE DBOCHOBRHWE

HaMepHE PACCTOAHME § MESRAV YCTAHOBISHHEMHE HA HANDAD-
aamomel ZATYHKAME BpEMeHH H NPOMEKYTOK BEPpEMeHH |, 38
ROTOPEI 3T0 pACCTORRME OBINO npoiijeno OpycKoM, MOMHD
PACCHMTATE YeKOPEHHe CROBOIHOTO TATEeHNA 10 opMy.e:

_ 28

-2

| YASAHKR K PASOTE |

CofepiTe VCTAHOBKY N0 pHCYHEY 194, a.

MpouTHTe HECTPYKIHK HA THUIBHOH CTOPOHE CEKYHIOMEPA
H BEJTKMHTE ero.

IpnnowuTe Gpycox K HATpARTAIOMER Tak, HTo0H B
OVCROROH MATHHT HANOAWICH HHIITE TNEPROTO AATHHKA
ppesenn (pue. 194, ).

OrnycraTe Gpycok. Onpejennre OpoMeRyToR BRpeMeN, 5a
KOTODRE Gpycork DpOXOIHAT PACCTORHNEG & MEMAY AATHH-
HAMM.

He menss pACOOIOREHNA JATYHECE, NPOBSIHTE OMET e
4 pasa. PaccunraiiTe cpegsee Bpema gpnaeHns Opycra:

R d e T
op o 5
BariseanTe yeEOpeHES CRODOIHOrD TATeH A N0 GopMye:

2z
i
iz,

SaHecHTe B TAGIHOY 4 pPeayARTATE BCEX H3MepeHMA B
BEIUHCTEHWA.

OnpegennTe OTEIOHESHHE TOTYHeHHON BAME SHAYEHHA & OT
gefieTERTELHOTO ero sEAenna &, = 9,8 n/c® (1. 2. HAHANTE
PAZHOCT: MEMTY HEMH), BuuMcIuTe, KAKYI0 HACTE (B Yo )
COCTABJAAST T4 PAIHOCTH OT JHAYEHHA g, ITO OTHOINEHHE
HASBIBASTCH OTHOCHTENABHON DOTPEIIEOCTEI0 B O00IHAYAETCH
Gyrpoi £, JYem MeHLIIG OTHOCHTENLHAA NOTPRINHOCTE, TEM
BLIIIE TOURGCTE HamepenHil,
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Taonuua 4

B £ -
NOX0GKEASH Eﬂmlﬂlﬁl CEOBE N
M OnEITA pl.mum:f ABHMCHRN Paccromune C
My bt it THTEHIE i, e
AT, &
1
2
3
4
b

lpumesanue: npn asxypathoit pafore ¢ nputopom
MOMHC ACGHTBCA Toro, YT OTHOCHTENLHAR TOTPEIIHOCTE
e opeesmrasa 10% ,

Wean pabeores  BRIACHHTE, KAK 3ABHCAT NeDHO M YACTOTA CROBOINEIY EOTS-
Ganuit HHTAHONO MAATHHEKA OT BI'D SAHHEL,

O6upyaosanne [LITaris ¢ Mydrofl B nankof, WaDPHK ¢ OPUEperTéHEol K
HEMY HHTBIO AAMHEOE 130 oM, DpoTAEYTOR CKBO3LE KVeouexr
pesunerl, wackl ¢ cexyuAHON cTpearoll N CEKVHIOMED co-
TOBOTO Te IeCRrHA,

YHASAHMA K PAROTE

1. Cofiepure yeranosry no puoymixy 195, Ipm aTom gmiana va-
ATHHEA R00MHa OLITEL papHa § oM, K&K yKaoano B Tabaane 5

! Kyeomes pediiod (3 TauEo8 cayiae seerni) HEMOABIYETeR
A0A Tord, Srofi KHTh B BRICHANRSREIALEA B2 TATHN [ITATHDR 10
arobnr Mosmse Gure BWMCTRO W TOMHO YOTRHGUHTE WYHEYVE
ANHAY MamTarcn. HETe DpotArMnaesen A0S BESEY ¢ Hoso-
LIEED BT KK,

300




Pwc. 188

TobnHua 5

ls M

T.e

w, i

5

ana mepeoro oneita. JanHy | MAATHHEL HaMe-
pafiTe rax, HAK NOKASAHO HA PHCVHEE, T. €. OT
TOUKH OOEECa 10 cepeINHB HTapHEA.

2 Ins mMpoBefeHMH NEPROTO ONBITA OTHJACHHTE
MAPHE OT TOJOMEHHS DABHOBECHA HA Heloib:
v aMmanTyay (1—2 em) B otoyerare. Ha-
MEpDETE MDPOMEeKYTOK HBpemMeHwm f, o8 KoTo"
pElif MasTHHE coBepmiaT S0 DoaMmx Koge-
fGanmnit. PeayiabTaThl HIMEPEHHH JANHIIATE
B TAGIHIY 5.

J4 IIRITE

] &0 45 B 125
&0 30 30 a0 ah

MposeguTe OCTANBHBIE YeThiDe ONLITA TAK HE, KAK H OEp-
perit. TIps aToM ATMEY { MARTHMKA KaXKOu# DA2 YCTAHAB-
nURAfiTE B COOTBETCTEBHM ¢ 28 IHAYEHHEM, YEAJAHHLIM B
rabanoe 5 218 JAHHOTO OIEITA.

IlnA Kamsaoro onLITa BHMYHCIATE H danmnnTe B rabauny 5
aHawernA mepuoga T konefaHiil MagTHREA,

Viagsanue: opu pemonsesus 1. 4 B 5 IITATHE CASAYET CTA-
BHTH Ha Kpail cToas, YTodsE KOMeOaHHA MAATHHHA TPOHCKO~
ORLIN HAJ DOJI0M.

Ina xamaoro onuTa paccauTaiiTe ONAUEHNA HACTOTH V

T

. A
Kosebanuil MAATHEKA 0o gopMyae: v = %, RIR Vo=

HonyueRRLe peayaLTaThH 3anecuTe B TAGIHILY 3.

Caenafite BMBOAEL O TOM, KAK JABHCAT MepHOl H HACTOTA
cROBOANLIY ROTe0aaHH MAATHHEA OT €00 O HEL. JANHIIHTE
ATH BRIBOJLIL.

301



7. UTBETLTE HA BOMPOCH.,

VBeIMUHAN MK YMeHbIDHIH LUTAEY MAATHHKA, eCIH: &) ne-
pHog ero korebarnit ceadana Gen 0,3 ¢, a mocae HAMeHAHES
Amausr ctan 0,1 ¢; 6) wacrora ero Koaebapni BHAYATe Huina
paena § I'n, 8 notom vMersmmnnace o 3 I'n?

|’|I'||1|:|.'|—|-|l|l|r|l.luq IO HEE

Uem sagawun  BLIACHNTS, KAKAR MATEMATHYECKAR SABNCHMOCTE CYIISCTRY-

T MEHCTY LITHHON MAATHHKA H DEPHOL0M ero Kosehansil,

FHRATAHWA K FAROTE

1. Toneaysices gawmuive Tabmanmm 5, ssqawcAnTE B SAOALIHTE

A0

npHBeJENHLe B Talnune 6 oTHOWEHMA DePHOOBE B LANH
(OpH BRMHCTeHNN oTHOWeRWH NepHomow OKpYTAAdTE pe-
GYABTATE] A0 MOALIX THOET),

)3

i
H)A
[

i
1

LY
£

-
-

i)
=]

-

_—
-

—
-

CpaBEATE peayILTATE BOEX YeThIpex cTonluon rafnnau 6 1
NOCTAPARTECh HafiTi B HUX O0LIYI0 SAKOHOMEDHOCTE. Ha oc-
HOBAHHH 3TOr0 BHIDEpHTE M3 NATH TPHBCASHHEIX HHMAKE DPa-
BEHCTE TE, KOTODEIE BEPHO OTPAMKAT 3ABHCHMOCTh MEHIY
nepiogoM Kogedanmni maaTHRES T B ero ganaodl I

i S Ty o [, Tyt b
T | fr. ¢
}T, Iy }'I,IT'| i
rae & MOMET NPHHAMATE Clegyionue saavenus: 2, 3, 4, 5:
HATIpIMED, ;:: I-E = :.—?.

Hz pmate opeeendmonmx  mme YTRERHEASHHR prbepuTte
BEDHOS,

Ilpw ypoaw-IcEnl LIHHE HATH MARTMHES B 4 pAZA IEpHOL
ero onmebonnii: a) ypeanunsaerca B 4 pasa; 6) yMeHbIIaSTCA
B 4 pasa; B) yeeauunsaerca n 2 pasa; ) VMEHLITAUTCH B
2 paag; 1) yeemmunsacrca n 16 pas,



U pafors HLOVUHTL ARIEHKE 3N TPOMATHATHON HHAVKIIHH.

Otopuesanne MULIHAMOEPMETP, HATYIIEA-MOTOK, MATHHT Jyroodpas-
Hulll, HCTOYHHK HIRTAHNA, KATYIOKS ¢ HeICOHIM CepReTHI-
KoM 0T pagfopHOTD aIeKTPOMATHNTA, PEOCTAT, KK, MROBO-
I8 COEIHHNTEILHEIE, MOICAL FEHEPATODA SACKTDHYSCHOTO
rora (0gHA Ba KJIACC).

VHASLHEA It PARDTE

1. MoarmousrTe KATVIORY-MOTOE K DAMKHMAaM
MHEIIHAMOE PMETDE.

2. Habawgan sa mokasnildMil METTHAMISDMOT-
pa, TOABOANTE OMHHE HO MOJOCOR MATHHTA K KA~
TYIIHE, NOTOM HA HECKONLED CEKYH] OCTAHORNR-
Fé MATHHT, & 3aTes BHORL mpubmuaaiiTe ero
K KATYIIKe, Basuras & med (pue. 196). Janm-
mATe, BOGHHEAT TH B KATVIOKE WHAVEIIMOH-
HEIH TOK BO DPEMA ABH¥EHUA MATHHTAE OTHOCH-
TENERG KATVIIKA] B0 Bpand ard GCTRHOBRRN.

1. BanuImHTe, MEHRACH AN MATHWTHEIE HOTOK @, IPOHWALE
BAIOIINH KATYIIKY, BO BDEMA JBMMEHHA MATHATH; BO BpEMHA
BT0 OCTAHOBKH.

4+ Ha ocHOBAHHA BANTHX OTBETOE HA OpeIsAvVIUH BOOpoC
cAegafiTe W SANHIIATE BHIBOS O TOM, NPH HAKOM VCIOBHE
B KATYIIKE BOSHAEAN HHAVKIHOHHBH TOK.

5. Tloueny nps OpAGIRMEEHNN MATHATA K KATYUIKE MATHITHLIH
MmOToK, MPOHA3EBANKINNE OTY RaTYIIEY, somarea? (Lxa or-
BETA HA 3TOT BOOPOC BCMIOMHNTS, BO-NEDREIX, OT HKAKHX BEJTH-
HHH ABHCHT MAMHNTHEN noTok O 1, BO-BTOPLIX, OJRHAKOR

JH MOIVIE BEKTODE MHAVKIIHH B MAarEATHOID TOXA TOCTORMN-
HOID MATHHTA BOAMAN STOND MACHATA M BIAAN OT HEro.)

6. O HANpABRIEHHH TOKA B KATYLIKE MOMEHO CYAMTE IO TOMY,
B KAKVIO CTOPOHY OT HVISBOTO JeleHnA OTKIOHAETCA CTpe1-
KA MHITHAMIEPMETDA,
Mposepsre, OAMHAKOBEIM WM PAITHTHEIM OYA6T HANDABIE:
Hite HHAVEIHOHHEOTD TOKA B KATVINES npyn OpHOIHEeHNT K
Hell B yanenus or Hed 0JHOTNO | TOro e NOTHCE MATHHTA.
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HpuGnmsaiite nogoe MACHRTA K KaTYIIKe ¢ TAKOH CHOpo-
CThID, YTOOL CTpEAKE MHITHAMOEDMETPA OTHICHANACE He
Goaee Yem HE NOAOBMHY NPEIeNLHOr0 SHANEHHA eT0 MIKATE,

[ToBTOpETE TOT Me ONLIT, HO NpK Goabled CROPOCTH TRHMA-
HHA MAFHHTA, Y€M B DEPBOM CAVYAE.

ITpn Bonkmeit win MeRBINS CHOPOCTH ARMKOHNA MATHITI
OTHOCHTETRHD KATVIIKM METHNTHEIA norom @, mpomms-
BAKIILNH 3TV KATYIEKY, MeHAACA OrieTpes?

IMps GricTpoM MaM MeATEHHOM HAMEHESHHH MAMNHTHOrO 0
TOKA CKBOSE KATYIIKY CHAA Toka B Helf Siu1a Soxnme?

Ha ocuopannm samero orseta Ha nocaeannii sonpoc caesaiite
H JAmIMIUNTE BLIDOL O TOM, KAK SABHCHT MOIY/Ib CHABL HHAVE-
UHOHHOTY TOKE, BOSHHKAKIEID B KATYILKE, OT CKOPOCTH
HIMEHEHHIA MATTHTHONO OOTORA P, OPONHIEBANIIErD OTY
HATYVIIEY,

Cobepure yeTanosry An4 onmTa no pucyveEKY 197,

[IpoBepsTe, BOSHHKAST JH B KATYIIKe-MOTHe | HEIVKOHOE-
HhIH TOK B COASIVIOMMX CIVIaas:

i) IPH FEMEIKAHME M DASMEIKAHHN [ENH, B KOTODYE BETI0-
HeHA HATYIOKa 2;

0) Op# NPOTeKANKY Yepes RATYIIRY 2 NoCTOARHOTO ToKA;

B) IpH YBOIMYEHNN H YMEHLIISHUH CHIb TOKA, HPOTEKa:
mero Mepes RATYIIKY 2, UyTEM NepEMOIIeHNA B COOTBETCT-
BYIMITYIO CTOPORY TEIMKA DOOCTATA.

B paxux 13 nepevncieHnsx B OyHETe 9 CAVHARH MEHAETCA
MATHHTHLI DOTOK, NPONA3EBAKIIHE raTymry I't ITogemy
Ol MaHAETOR T

JIporatmogaiite BOIHNKHOBENHE JEHTPHYECKOTD TOKS B
MORean regepatopa (pue. 198). O6wAcEHETe, DOYeMY B paM-
Ke, DpaINaRIeHcn B MATHHTHOM [0J1€, BOIHHKAET HHIVKIIH-
OHHELH TOK,




Usaspaiors  HAGAHIATE CIIOMIHON COEKTDP OT NOAVHNEHHOH HA BKpaHe
BEPTHEANBHOH CEETOBON OOJIOCE!, THHERAYATHIE CIEKTDEL OT
paapaAfa B pAIDERCHNLIX MAIAX.

OGopyaosakme [ IpOEHIHOHHEIN ATIMAPAT, DASIRAMHAN METE, HAGOP cHeRT:

ﬂt":r.':m PATRHEIX TRYDOK (HATPHMER, ¢ BEOAOPOEOM, HUCIOPOJAOM W
HEOHOM) ¢ HCTOUHHKOM OATAHEA (pnro. 199), naookonapan-
JeAEHAA MIACTHHA ©0 CKOIICHHEIMH IMPAMAMH HAIH O0IH0-
TRYOHLINE CHCRTPOCKOND (A8 KAMGTOrD YHaRMKn).

YHAIAHWA R PABOTE

1. Pacnosoxnme cCTERIAREYI0 NISCTHEY FOPHIOH-
TANRHO Depes raazom. CKREOGs CHOIIEHHEIE TPA-
HH MNacTHHE, ofpaaviomne yvroa 45°, mabmo-
AaiTe HA SKPANE CBETIVID BePTHREAIFHYI
nonoecky, OOPASCBAHHYD NPOLISLMIKEM Yepea
PAIABHAKHYIO edk CESTOM OT HpPOeKIHORHGID
annapara.

2. 3anmummTe, KAKOA BH cOeKTDA BLI HAGMIOIAE-
Te, CKOJABKD B HEM OCHOBHEIX [IBETOR M B HAKO
noCae0RATEABHOCTH OHE PACTIOMOMHEHERL

i. Ilponabawopafite cOeKTP DOJAOCKH, PACCMATPHBAA & CKBOIb
CEOIEHHBIE FPARK IIACTHHE, 00pasyoutwe yron 607, Sanm-
IMIHTE, 98M ITOT CHOEKTD OTAHYAETEH OT npegsLayuero. Ce-
JaRTe M JANHIHTE BRIBOJA O S0BHCHMOCTH TPOTHM0EHOrT
EEEHTPH o IJ.PIEJ'IU-M.I'.I'HE]-'I:I:[EI'G }'I'_I'I!H I'.[PHHMH. H Hﬂ-’l‘-[.l-pﬂﬁ I'.[]J-E"
JIOMITHETCH Iy aoE Destord cBeTH.,

4. [pu sanmupn oaEoTpyEore cnekTpockona mporadnonafiTe
CEETOBVIO HONOCKY depez Hero. OraMuasTes AM CHeTp, 0o-
AVHSHHEH ¢ DO0MOIIEN COSHTPOCHONA, OT COEKTROR, OOy
SRR K C IOPMOELL B Mﬂcﬁﬂnﬂpﬂ.ﬂﬂﬂﬂbﬂﬂﬁ II:.:"EEETEI:EIH?

6. HpomaGmogafite depes CHOMEHALE FPAHKR IACTHHRL MR
gepes oHOTPYOHLI CHEKTPOCKON CHEKTREL, NOTVHeHIEIE OT
CEETAMNKEA FAA0PAAPAAHKY Tpyhok. Kakolt sun cnexTpon
eul gafinmogann? Hapucyime B reTpaisy NpUMEpHENR B
CHEKTP& OT PA3PALA B KAKI0M HE TAS0E.
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WUeaw pabor  FIaMEDHTE MOIQHOCTE J03L! PANKOAKTHRHONO (oA ORI TORBIM
A03HMETPOM.

oBapygosanme  [loaEMeTp « Cocuas (pue. 200).

ﬂ

Pue. 200

TonHoREHND HENDTE SFEMEBIN TSR HE

POH DAIHOAKTHEELIN — ECTECTREHHLIN DEAHAILN-
OHHEIH (0H, CO3TABaAEMEBIN HOHHAHDPYIOUIHM HaIV-
YEeHHMAM, HCTOYHHEOM KOTODOND SBAATCH KOCMH-
YeCKHE NVYH H TAK HAJRIBAEMBIE BCTECTREHHLIS
PAOHOHYEIAILI (T. €. CVIIECTBYIOIIHE B OpHpOIE
AAp& PATHOAKTHBHBIX JIEMEHTOB).
Hospsnpynines HaTVIeHNe — PAITHYHERE BHOL
HACTHI ¥ HIMTecKIX nogelt, cnocofHLBIX WOHH-
OHPOBATE REIIECTHD.

KoocMmdeckie ayus npegcrasnawnT cofoll notox
YACTHI, BEICOKHX 3HEPril, NpEXOJAIIHX HA M0 H3 KOc-
Moca (CONHPYHAR DAARATLHA),

EcTecTBEHEBIE DATHOHYKIHIE OBCEMECTHO ODHCYTCTEVIOT
B OKDPVHAIOIEH cpefe, A TAKMHE B MUBOTHHY W PACTHTEIL-
HBIX opragdaMax. PoxosoMy obnVee HIO IOIBEDrAKTCA BC2
MHBbBIE OPraHHIMBL JEMIH, B TOM 9HCIE YEI0ECE. B saBncH-
MOCTH OT BRICOTH HAJ VPOBHEM MODA H COIEpRAHAR PaaHO-
HYHAHADE B OKPYHAKIIER cpele PAANANNOHHBIR OH KO-
nefineTcd B aHAUWTEAbHBIX npegenax. [lam ero mamepenaa
Hﬂﬂﬂilxhaym cupTunen lefirepa—Moaaepa (cm. § 54 yueb-
HMEA ).

B BuTOoBRX AOAMMETPAX HMCOONBIVETCH CUYETHHHE MECTHOrD
(T. &. BERICOKCaEepreTHUYecKOrO) - M y-Hanywenns, coocob-
HEH perHCeTpHpOBATE MOIMHOCTE J00k B auanascHe 0,004 —
40 meP /¢ (MEKpOPeHTreH B CEKVEIV).

FHASAHHA K PARODTE

IMonmossnre AOIHMBETD HE CTON B BEIEHMIHTE 8rio.

danyveTuTe OTCUET HMIYILEOB HamaTHeM KHOOKH «[Iycis .
Hepea 40 ¢ mogeaer aMnyascop OvioeT npexpamies (oepe-
CTAHYT MEpPLUATh TOHHM), HA BHPAHE BRICBETHTCA JHAYCHHE
MONIHOCTH 103k GoRoBOMD HanyYeHHA (B MEP /a).



ens paBaTL

[IpEMeHATE 3AKOH COXPAHEHHA HMOYIRCA A0A 06hACHEHHA
OBHGHEHHA ABYVE Anep, ofpajoBaBMIMXCA P TeTeHNH aapa
ATOMA VDAHA.

Pororpadua Tpekod sapAMeHHBX 9acTiI {pue. 201), ofpa-
30BABLIHMXCH NPH JeJeHHH A1DA ATOMA YDAHA.

Ha panuoit dororpaden Bkl BHARTE TPEEH JRVY 0CKOMKOR,
ofpE3CPABNINXCH NDH JEIeHHH AJpa ATOMA YPaHA, JAXDA-
THEIIEre nefdTpor. Hnpo ypana BAXOZRTOCE B TOUKE &, VEA-
AAHHOH CTPeTOYKOH.

[lo TperAM BHIHO, UTO OCKOAKH
AAp& VPAHA DAGNETENNCH B NIPOTH-
BOTIOUTOXKHEIY HATIDABTEHHAX (15-
oM JIeBOTO TpeRa OoFEACHASTCH
CTOTKHOBOHMEN OCHOAKA ¢ ApOoM
DAHOTC HA ATOMOB (PoTOIM Y ALCHM,
B KEOTOROH 0H ABHCAICH],

[lonbayAck 3aKOHOM COXPAHEHHA HMIV.ILCA, OFRACAATE, MO
HeMY OCHOIKN, 00pazoBaBIIHECH TPH JeIeRHH SApa AToMA
VPARA, PAZIETEARCE B IPOTHEONOMOMHEE HANPARICHHAK.

HasecTHo, uTO OCKOMKE AApDA YDaHA NPeAcTABRIAIT coboil
ANpE ATOMOE IBVX DAOHEIX XMMHYeCKHX JJeMeHTOR (HA-
mpuMep, GapHfd, KoeHOHA H Op.) HE cepeanHbl Tabamin
II. H. Menneneera.

OnEa W2 BOAMOBHEIX peaRIHI JeTeHnA YPaHA MOMHeT DETE
AAMHCAHA B CHMEOTHYSCHOM BRIE CITE MY FIITHM ﬂﬁpamm:

rae cuMBonoM X ofoaHAYEHO AAPO ATOMA OJHOTO M3 XHMH-
WECHEMYX ANeMEHTOR.

[Moasayack 3AKOHOM COXPAHEHHMA MISKTPHYLCKOrD JAPASA W
rabaunei 1. H. Mergeaeena, onpegenure, vro ato 38 ane-
MEHT.

aqy



Uenw pafiorsi.  DUEHUTEL HEpHoOS NOAYPACTALA OPOAVKTOR DACTIANA PAJOHA
£ NOMONILEK GEITOROrD LOINMETRE.

otopyeassne. [loanmeTp «CocHas, OBITOBOH OhIMECOC, BATHWMRA AHCK, pe-
mIéTHA,

TEnpETHSBEHGE DOEHOR A H

Pagon — muepranfl rad, Doy2as o OpE pacnaie aaep
vpana, HanBonee crafnasnmii naoron (**Rn) nmeer nepuon
noaypacoags 3,8 cyr. Tlpn goMuaTnoll TeMneparype pajox
THaEARE Boanyxe. Boay gauTenabsHoe BpEMA He NDPOReTpH-
BATH NOMBMEHHE, TO PALOH CRAaNAHBAeTCA B obnacTh, GnmHa-
Kol B moay. [Tpr pacoage pagoda ofpasyoTeA KOPOTHOMEH-
BYIIHE H3OTONAI PA3IHYHBIX METALIOB, ATOMEI KOTOPHIX
OCEAART Ha HAXOQAUHXCHA B Boagyxe nmamaeax. Ecom or-
¢thmq3ﬂﬁaﬂ; NEITE M3 BOAOVIE ¥ 008 B HEOPOBaTRH BAa-
MOM MOMEDIEHNH, TO MOJKED cOBPATE NPOAYHTE pACOAgA pa-
AOHA.

NogrotoExa SHENepRMaNTa

1} B BenpoReTpHBASMOS NOMBIIEHRE (MATATETRHO NOJRAT)
MPHHECATE TEINECOC IR GRrToBo e,

2) Ha meackIRAIOTIAR ROZMNVX OTREPCTHE NhITer0ca (Man dexa)
VOTAHORNTS PRITETKY H CREPXY RATHLIN THCH.

3) MogkawounTe NLLTecor ¥ ceTd A ReawourTe. [Toroxk soany-
XA NPHEMET BATHRI THCE H PRIIETEY K BXOOHOMY OTBEDC-
THIO ITLITSCO0A,

4) ¥eraHorrTe NEIScOC TAK, YTOAK OTEepoTHE GRITD HEBR-
COKO HAM MOM0M B YTOY TOMSIIeHASA.

5) [IporayrpaiiTe poaavy Ae Mmedee 5— 10 muH.

6) CHAMHTE BATHLI JHCK.

7) CrenveT HCNOTLIOEATL DOTVUSHABIH TPETAPAT B TEVYRHHE
5 MHH.

i. BramunTe gosmseTn.

2. OTEpoiTe METANIHYECKYVE KPBIIKY HA TBEUAHOH cTOpoHE
HALIATHOND KOMYLA J03HMETDA.

1. Hasewmre kHonKY «[IVeks» 118 HAYATA HIMEPEHHH.
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d.

Tatnwya 7

HomIATeCH OCTAHOBHY MOACYATA HMIYILCOR. Brl Hamepmmm
MOIMTHOCTE 0361 (hoHORODD HATYVUEHIA P ZAMBCHTE TORATHA-
HHA JosHMerpa B rabonmy 7.

JE onsTa Bpemat, e P, meP P, mrP i AP, miP

5.

=

.

»

INonoxcnTe npenapar 2a crox. [Hopepx Hero noTomETe Q00M-
MEeTp Tak, 4Tofk OKHO HA Er0 TRALHON cTOpOHE GRITO Ham
MPENAPATOM.

danycrure orcHET MMOYAbCOB. Bl MaMepaeTE CyMMADHYIO
MOUWHGeTs P 103bl H3AYYEHHS OPOAYKTOE PACHAIA paloHA
u dhonosoro maayueHHA. [Tocloe OKOHYAHHURE CHETA 3AHBECHTE
noRataAnMe goa3uMeTpa B Taluaumny 7.

. IlowropaiiTe HaMeperns 8 Tevsnne 20 MEH 0IUH pAs B MAHY-

TY; PEGVALTATE KEAMKIOND HAMEDEEHA 3aHoCHTe B Tafmny 7.

PaccanraliTe MowmocTs 4036 H3TVIEHHA IPOIYKTOE DACHA-
Aa pagoda AP = P - P, 0 sanuuraTe sHAYeHMe B Tabanny 7.

IocTpoiiTe rpadir ABHCHMOCTH MOIDHOCTH J03RI HAIVIe-
HHA OpOAVETOR DACTAIA PATOHA OT BpEMEHN.

10, OQuennTe nepruog NONYDACIALE DAAOHA,
11, Dmeﬁ--n-. Hi BOTIPOC: KAK CASMATD YACH, HIMEDAWIINE B~

MEHHEIE IPOMEMYTER B TRICAYH 1677

Uenwpabers  OFLACHHT: XADAKRTED NBMMEHNS JADPAMEHERIX YACTHIL,

bopasssnne  SPoTorpadinm TREXKOD JUADAMEHHLIX SACTHL, IOIYVYeHHMY B

Mencwsnnn

Hamepe Buascona, NyaspeRoEofl xanepe 1 oTosM YIRCIHH,

Ilpn sumonsennn ganaol Jafopatoproil paboTel caegyver
HOMHHTE, TTO}

a) AnHuA TpEKA TeM HonkIoe, geM Goasine SHEPTHA YA TH L
HYeM MeHLINE NIOTHOCTE CRe L

ao04q



Iapamen 2

Jaxanne 3

ﬁ-] TOITIHHEA TPERE& TEM ﬁi!_'ln.Tl'l-.I]'!E"I en BOTRIIe AHPARA NMACTHIILRD
H Hen MeHbLINe 88 CRODOCTR;

E) IpH IBHEeHAH 3apAMeHH0N YacTHIH B MACHATHOM [0Je
TPEK £ [NONYVYAeTCH MCKPHBASHHLIM, DTPHYEM paIHyC KpH-
EHIHLI TpeEa TeM OonbLIne, e GoNBLIIE MACCA H CHOPOCThE
YACTHIIN M 9eM MEeHBINe ef aapaa H MOIYIb HHIVEIIHE Mar-
HUTHO MOSTHS

r) SACTHIN ABATPAJIACE OT KOHIA TPeKa ¢ fOILIIEM PATHVCOM
KPHEMAHE K KOHIY ¢ MEHLIOWM DAJTHYVCOM KPHBHSHBI (pa-
ANVC KPHBHAHE! 110 Mepe IEMMeHHS VMeHEIIAETCH, TAK KAK
Hi3d8 CONMPpOTHBRIEHWR CPREIR "_n"hEE'Hh.IJ.lEI.l"WE Ui':.ﬂ-pﬂfrir qaRC-
THILH ).

Ha geyx w3 Tpéx NpeicTaBieHHBIX Bam (oTorpadai
(puc. 202) noobpascedsl TPEKH 4ACTHL, ABHAYIIAXCH B MAT-
HHTHOM 008, ¥ KaKETe Ha KagkeX. Oreet oDocHYHTE,

Paccwmorpure dororpaduio TPEEOR G-YACTHIL, IBHMEBIIHXCH
® kamepe Buascona (pue. 202, a), ¥ OTEETETE HA BOITPCCH .,

a) B xaroM HATPABTEHEH JBHTAIHCE (- YACTHIR T

6) J nAa TPRROR Q-4aACTHIL IPHMEDHO 0OIRHAKOBA. O 1éM 310
FOBOPHT T

p) Kak MeRATach TONIINHE TPEKA M0 Meépe JBHMKEHHA Jac-
run? Yro wa aroro caeaver?

Ha pucyaxe 202, § pasa ¢ororpadusi TPeKoB o-4YECTHIL
B KaMeépe BHIRCOHE, HAXOOAMBIIEHCA B MATHETHOM [IOJE.
OnpegenuTe no 2Tol oTorpathm:

i) MOYeMY MEHANHCE PATHYC KPHEMIHE B TOMIIHHEA TREKOR
o M ARHMHENHA G-YACTHIL;

) B K&KV CTOPOHY ABRTANHACE FACTHIILL

Pug, 202

310




Aaganes 4,

Ha pueynke 202, ¢ nana dororpadua rpesa saextpona B
NYIEIPEROBON KaMepe, HAXOGMEBINEHCA B MATHATHOM DOJE.
Onpegeante no srodl dororpadmm:

a) noueMy Tper HMeéeT HopMY CIHPAIH;
6) B HAROM HANPABICHNH AEHTATCA MIEKTPON;

B) 9T0 MOTJIO NOCAYHUTE HPHURHON TOro, 4T0 TPER 3AEKTPO-
Ha Ha pHoyEEe 202, 8 ropasmo ANTHHEHe: TPEKOB O-YACTHIL
Ha pucyHEe 202, 6.



OTBETbI H YNIPAMHEHMAM

¥np. 5.
¥op. G
¥np. 7.

¥np. 8.
¥np. 8.

¥np. 11.
¥Ynp. 12.

Ynp. 13.
Ynp. 14,

Ynp. 15.

¥np. 16.

Ynp. 17.
¥np. 18.

¥np. 19*.

312

2. 1.5 m/c?, 3. 0,5 m/c2

1.1 m/c. 2. 10¢. 5.a, = 0,6 m/c%; @y = 1 m /e,

1. 31,25 m. 2. 150 m. 3°. Vekasanus: samennre B dopMyne
S="£;$ - { BpeMsA { BT0 BhIpAXCEHHENM, NONYVYERHEIM 1a dop-

MyAE AnA pacuéTa yexopenus (§5), a naomane S — opoe-
mHel nepeMemienis & ) NPORSINTE TPecOpAasoRANHA © YHETOM
Toro, yrafa + ba—-b)=a* - anuraa+b-5b+a,

1. 0,4 »e; 0.8 m/ed. 20 Tu/e.

5+, 248 M/c npn ARwwennn HA BocTOR m 108 m /e npn qpuiEe-
HHM HA J&TAL,.

2.36,8xH. 3. 9,6 H. 4 6n/c?

2. He 6yaer. 3.8) F,. -~ 0,3H, F, ,=-0,dH:0) F;,=0.,1H,
Fo==0,1H;r)F - 0.4 H.

1. T8, 4m. 3. 3¢c;5m; 25 M.

1. 1c; 4,9 M.

4. 8) TIpy aeBussenwy BBEPX ¢ M § HANPARIEHE B OPOTHEOTO-
NOMCHBE CTODOHEL, & NIDH IBHKEHHH BHHA — B OOHY H TY He.
2. TIpUTArMBAETCH C TAKOHN e Mo MOAYIo oo, 6. &y = Ry
ha=2R;.

3% Havuacreax AB nCD. Morma.

3.2« 10 %u/ct, 4=, 3600, Cexyaanan. 5. a)=1,9 - 104 H;
6)=2,7 - 10%n/c%n)=1 em/e.

1. 6,67 wa/e.2.1,7 » 109rm.



¥np. 20.
¥np. 21
¥np. 22.
¥np. 23.
¥np. 24,
¥np. 28,
¥np. 27.
¥np. 28,
¥np. 30.
¥np. 31
¥np. 32,

¥np. 33.
¥np. 34,
¥np. 44,
¥np. 46,
¥np. 48.

0,02 krom/o; 0,02 krom/c. 2.5 « 10 gr-m/c. 4. 0,9 m/c.
2,80 m/c. 2.=833 M /0.

10 M. 31,25 M.

. a) IToa geficTAREM CHIL YOPYTOCTH ITHVPOR.

.10 . 6. 40 e,

-3 e

.20 m/c,

. NommanTes. 3. [ToEmswrost.

.20 M.

-Ha. 2. N, M. 3.a)CuD;6)A; B) moxHOD.

4*. B nmepeoM — MATHATHEIMW, & BO BTOPOM — SIeHTPHYE-
CEHMH.

1. Bopaso. 2. Or A & B.

1.0.56 Ta.

1.5« 10T, 3. Henbaan.,

3. B 6 paa.

1. Hyknowos — 9, nporonoe — 4, Heiirporor — 5.

Eom B WE M KN



NPEAMETHO-WMEHHOMW YKAZATEND i

A

Aania-pacosy 226
Anna-unerama 221
Asamraeryan 104
AntareRTpEEe 241
AcTepomng 284
Atom 220

Beprepeas A, 220

Ben (eomupns ypomns rposMEossTi
apyea) 134

Bera-pacnag 241
Bera-uacTanu 221

bBop H. 214

Benpsana pegropeas 11
— CHanApEas 10
Bopopopmwa iy mukn 183
Boana 120

— Berymias 1Z1

— monepeTHAA 132

— MpoIoaRRAA 1321

— pRETORAA 106

— ympyraA 1A

= JIBRTPOMATENTHAR 1BZ
Barcorn anysen 132

r

Paanwrisa 2080
Taanaeit I'. 40

314

Iasma-aeTHIE (FAMMA-KBAATEL,
FaMsn-Hayeenae) 222

Uam 3, 245

Fenrparop BLICCHOURCTOTHX 0I0KTPO-
MArHATHHE Eanefingwii 187

— pEpeMeRHOr0 ToKa 174

lepuT. 184

Cepy (egusEnua sacrora) 105

IpasuTiorowEAs DocTosAlLA B3

I'poMEciTe 36yHE 133

Tpadt {(Bnmmmn norsomEnmed Koo wiy-
wcennn)  ZEE

A

Apetmenns womelaroasaos D8
— Epunaannciroe 71

— HEpABHTEERHOE 20

— [EpHoanYecKos 2

— O GEPYSHECCTR T3

— [OCETYIaTRALIOr T

— — pABHOYCEOpeHHOE 21
— pamnoarpEaocE 18

— pEanTHREGE 87

defirepais X396

Hexenwe gaep 244

HerexTaponnmise 194

MerexTop 194

HeherT maccs 243

Jeiuben (A0ALEAR @IHHEE
orTbexn) 134

Adscueporn ceera 204

Jonns eomws 125

— —eneronoll 198

loas waayaeaun naraomernes 285
— — BEBHBAIEETHRA 257




EqnsENia rpospecre 133
— WMOYaAkRCA 31
— yoRrpenng 21

2

DHREH BoEMAPEOTD THIVTEHNA B3
— Huwroma nropoii 48

— — MepULE { 3aKoN nnepaen) 42
— — rperuli 53

— DpEAoMARKIE cEeTa 198

=~ PATHMKTHEHOM pacmars 256
— epXpanenin sapaga 228

= = EMOVALCA 83

— — MACTOROID WHCEE 228

— — EgxaRwHenHed anepTag 81

Haayuerre ppanson 185

— MHppaxpacioe 158

— poETTEROCEsD 185

— yvanrpaduroneronce 185

HaonnpoearHES a70ME F10

Haorons 239

HMovae: rens Bl

Hugynrnensor, 171

HHaysma SaraiTHoTo Moas (MArHATHAR
HEIVEIEH#A) 157

Hesycorpemuni coymine 3eman 77

H

Kaxepa Baanconn 231

— IyishipeRoBEa - TA3
Kaxepron 128

Koamwr 187

Enpuemod T'. 213
Koaefars mdnysmenase 113
— rapuoaTecke 110

— saTyxmomue 113

— apyHone 129

— ER{PAIEYEORLIE 130

— sERaHMSCHEe B9

— cRgdonen 10l

— yARTRpasEEaRE 130
— DAEKTROMATRNTHLIN 186
— MOAYIHPOEEHHLE 182

KonefaTeanmsi xoaryp 187

Komerss 284
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