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BBEJIEHUE

Biupkaiimag k HaM 3veanz-— CoNENe —IEHTp HalleH MIaHeT-
HOHi CHCTEMEl H HCTOYHME TOYTH BCEX BROOB JHCPrAH HA 3JeMIC.

Kakoso 0HO # 4TO HA HEM MOXHO VBEISTL?
CoiHne — 3T0 packajecHHENT Ta30BLEH IMap AMaMeTpoM | METIIROH
392 TRICSYR KHRNOMETPOB, cocrosunmii na 80% n3 Bogopoxa.
B uentpancupix 4actax CoNHIA NpOTEKaloT SACPHLIC PCAKITWH.
3a cueT BHIAenAromeiicd TPH 3TOM HEPrEad COMHIE CBETHT YKe
Gonee 5 MHUANHAPICB NeT K OydeT CBCTHTL edie B HECKONBKO
pa3 goneine. I'az B2 CoNHIE BAXOIMTCA B 0CODOM COCTOSHHN — B
BHe TIA3MBI, KOT/A BJICKTPOHEI HE CBA3aHB! ¢ AAPAMHA ATOMOB.
Temueparypa eryrpu Conana okolio |5 MIWUIHOHOB KETBBHHOB,
a8 HA BUAMMOH HaM ToBepXHOCTH — okono 6000 xennBuHOB.

TTo coBpeMeHBHBIM UPEICTARJISHESM B USHTPAaABHOH 20He
ComHna 53HEprAS NEPSHOCHTCH - K HAPYXHBIM €0 YACTAM Y-
TeM Nyuencnyckanus. Bo BHemmHed 30HE, HPOTAHKEHHOCTRIO OKO-
JIO OJHOH TpETH pAZAYCa, DSHEPrHs NEPEHOCHTCH HAPYXKY 34
CYeT [epEMEICHHA OTHCNBHRIX MACC BEINECTBA, T4  YACTh
Connua Ha3HBaeTCH KOHREKTHBHOHN 20HOH. Camas BHEINHAA 4acThb
Coxana, ero armocdepa, coctorT u3 $otocleps!, xpoMochepht
H KOPOHH. - :

flockonsky ConHRe HAXONHTCA OT HAC Ha PacCTOSHHH
150 MIWIIHCHOE EHJIOMETPOB, MBI BUAMM €r0 IOHCK {ZAAaMETp
1 390 000 xm) mon. yrmom 1920” (cexynp myrw) mme 32' (MHEHYTH
gyru). OTciofia JETKO TIONYWHTH, CKOJBKO KHIOMETpOR B Liet-
Tpansaold 4yactu jmeka Comanz cocrasmser 17

, 1 390 000 1920="724,5 M.

:CTOHT 3anOMHHTE XOTA Okl MPHODKCHHBIC 3HAYEHAS HECKOJIbKHX
{penuauH:

Iuamerp Commma (kM) Dg=1,4-10° km
Deamerp Conuua {(cexyHmmr myri) Dg=2000"
B wenrpe mmcka Comuua 1” cooTpeTcTByeT ~ 700 KM




Bero uRdopManmic o (GU3AYECKOM COCTOSHHE BEIICCTBA - Ha
ConEre MBI TONYIaeM H3 €10 HINy4cHMA., PasiokHB cOJHEMHBIH -
CBET B CHEKTP, YueHble OOHApPYXUIH, YTO OH COCTOMT M3 SPKOFO
HEMPEPBIBROTO CMEKTPa, B KOTOPOM LBETAa NEpeXOAsT OT (Ho-
NETOROrO K KpacHoMY (kak B paiyre). Ha stom aprom doxe
BANHH TEMEBIC JHHAHM norfomleHnd. Kakgas Takasm JMHHA
OPUHZAIEKHT CHOEKTPY KAKOTO-HOO XHMEYECKOTO JIEMEHTA.

Korga mu cMoTpaM Ha CoNHHE HEBOOPYXEHHBIM THAZOM,
MBI BUAHM AAKHUIE Cnoii ero atMocdepsi — dorochepy. Tommmua
IrOor0 cios Beero okofo 300 kM, HO HOYTH BCE BHIMMOE
uinyyenne CofHUA HCXOMMT HMEHRO @3 Hero. O Tom, wro -
npoucxoaut p Gosece TayGoknx cnoax CodHUA, MBI MOXKEM
CYIHTL TORBKC IO OTKIMEAM ITHX fBJeHRAA B doTocdepe A Goaee
BRICOKHX cHosX arMocepsl-—xpomocdepe H KOpOHE.

Ecnu mabaronate ConEne B TeNMEcKon, TO BHOHO, HTO
norepxHOCTE CoNHIA HOKPHITA APKEMH 3EPHAMH, DA3JEeNCHHBIME
Goee TeMHBIMH BpOMEXYTKaMK. JTH 36pHA HAIHBAIOTCH Tpa-
HyjlaMH, a BCE SBACHME — FpaHynsmued. ApKocTh MOBEPXHOCTH
Connua HeoquHakoBa: B LeATpe ConHna oOHA MAKCHMAIbHA,
a K KpaaM. TIOCTENEHHO CHMXKAcTcd. JTO ABNeHHE naaunae’rcn'
noremEcaAeM CONHUIA K Kpaio..

Ha Gonee TemroM ¢oHe kpaeBuiz 304 CosHIa wacto. BUAHEL

- cpeTible 0Bpasopages. [IpE BHMMATENRHOM PACCMOTPERRH MOKHO
32METHTB, 9T0 OH# COCTOST M3 OTACHBHBIX CBOTHHIX BOAOKOH
u ToYck. D10 (akenns. Temmeparypa mx Ha 100—300° ppime
TEMHEPaTyphl okpyxkawonich doTtocdepnl. Daxemsl cymecTByIOT
B moboix uactax Connua, RO u3-3a  HeGonpinof paaﬂmm
B SPKOCTE B HEHTpe OHH B¢ BUIHEL !

- Cambie 3aMeTHEie 00pasopanus B foTochepe — 370 CONHETHRIC
paTEa. OHA 3HaMHTeIRAO TeMues GoTocdepsl. Bonee Kpynibie naTHA
COCTOAT B3 TeHH M OKpyxawmel ee Gonee CReTHOR HONYTEHH.
BossEkaer nATHO cCHAYANA B BHIE MATCHBKOLE TeMHOH TOMKH — (GphL
Taxux nop na CosHile NOABNSKETCH 0%¢HL MHOTO. B Hadwie ux TPYAHO
OTARMATL OT TEMHOTO HPOMEXYTKA MEKY FpaiyaaMu. BOREGIBHCT-
BO NIOP, [IPOXKHE HECKONLKO YACOB, MCUEIAET, HO HEKOTOPHE GhicTpo
PACTYT, ¥ HMX BO3HAKACT NONYTEHD, H TIOP3 NPEBPAIZETCH B MHTHO.
HacTo nATHA 0OLeAMHEHRI B TRYIIIR CONHEHEX IsTen. [onmxernasn
APKOCTE RATEH OORACHEETCA HX HH3KOH TeMmepatypod (ma
23 THICAYH KENLEAHOB HIKE TeMOEPATYPH doTocheprt). Ho camoe
3aMevaTeNnsHoe CBOHCTRO TISTEH — 3T0 MX MarHarHoe none. Moxno
CKa3aTh, YTO NHTHA — 3TO BeIXOM B doTochepy n3 Somee rxyboxux
clIoes Tpy0OK MardATHOTO oA — Nomocos MareuTa. Hampsoxes-
HOCTP MATHHTHOIO ItOJfi B M#THAX 2—3 THICAYA IpCTes.

Hrak, Habmonas Conane p Teneckon Oe3 HONONEHTEIBHLIX
npubopoB M PRALTPOB, HAH, XAX TOBOPAT ACTPOHOMBI, B OeloM
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CBETE, Ml MOXKEM YBHICT, TPH THIMA -COMHEYHBIX obpatosammil .

8 dotochepe: rpaHynumAo, Qakennl ¥ CONHESHHIE HATHA, -

Cnaboe DpeAcTaBAeHHE O TOM, KaK OHA BHINMIAT, AT

puc. La, Il,a (Conaue » Genom cmere) u III, neswrii (msria,
rpaHynanHa B (axemi BOau3A xpas adcka). (Yacrs pucydros

B KHATE mnaueﬂa B omcnbuym TeTpazh ¢ HyMepaluelt pEMCKHMY '

YHCTIAMHA). .

Hax d)omcd)epoii pacnoaoxKeHa xpouoccl)epa Ee rlpm'meﬂ-
HOCTE NO. BHCoTe okono 10 Thicsv kanomerpop. Spxocrh . xpo-
Moctepsl B GenoM cBete, onpelieaseMas B OCHOBHOM H3JTyNeHHEM

HENpepLIBHOTD cuekTpa, B 1000 pa3s MeHbinte spkocTd porochepr.

MMostomy B OOBLMHEIX. ycnoBHSX XpoMocdepa He BROHA HH
IpOCTHIM  [Na30M, HH B Teneckon. Humyueme Xpomochepht
COCPEOTOUCHO B OCHOBHOM B OTACALHLIX CIEKTPATbHEIX MHHHAX.
B HekoTopeIX H3 HHMX XpoMocepa HITyHaeT MHOTO Dosabiue,
uem ¢orochepa. Ilosromy, ecam ceer ConHia NPONYCTHTE: Yepes
PuALTP ¢ O¥eHB y3KOH CNEeKTpankHOM nonocolf npomnycxasms,
T. €. NPOMYCKAIOiLAH CBET TONBKO OFHOH COCKTpaNkHOHR JIHMEE,
Mbi  YBUIMM  COJIHEUHYIO xpomocq}epy B smmmoit  o6AacTE
ciiektpa Hambonee ymoOMOW .TwHWeHd O Takmx naﬁmonennii_
SBASETCd JMHEA BOJZOPONa B KPacHOM HacTH enektpa. Ee

obozuauator H,. Anuaa sonaw mauun H, 6562,8 A (aurcTpema)®.

Ban Conaua dwepes ¢uapTp H, CyIleCTBEHHO OTAHYACTCA
or ero bBuga B Oemom ceere, Cpasuwenme puc. la (Conuue
B bemoM ceere) B pre. L6 (cupmor Coymua -8 npnpr Hy,
HOJYYCHHBIl B TOT X [EHb) IEMOHCTPHpYET 3TC DA3JIHYMe.
Ha ypoere xpomocdepsl seg mosepxHocTs Cojmna sansra Gonee
KPYIHEIME, YeM IDAHYJB, SIPX¥ME TOYKAME, TEMHHIME M SPKMME -
BOJIOKOHLAMH. JTH MEJKHC JETAA¥ MOTYT ObIThb ‘MaCIAME .H4CeK .
Gonee . kpynHoli xpomocihepHol ceTEH, BONBUMHCTBO MeJKHX
K 4aCTh CPCAHMX RATEH He BUAHB B Xpomochepe. Ha mx mecre
H BOKPYF HHX BHOHB!I APKHE 0OAACTH-— (IOKKYIL, ABASIOLHECH

' mpogoikewmeM (akenos » xpomochepe. Yacro Ha mAcke MOMHO
Ha6/oaTh NMPOTsDkeHHEE TemHBe obpasosanma— sojgokHa. Han
kpaeM Comuna OpiBaroT BHAEB UpoTyOepaninb — POATAHM CBe-
TALICTOCA BEIECTBA CAMLIX PasHHIX (GOpM, OT OAHHOYHOM metim,
BAOAL KOTOPOH ZJREXYTCS OTOEHBHBIE CrycTku, A0 &XKYPHBRIX
«AEpeBLEB», HE MeHSIOIMMACH MHOIHe vacel, Bee nepewHcienHble
obpajopandd MOkHO BEZeTh Ha pmc, I, IV, V m VIIL

Y Bonokma—3T0 nOpoTYOcpaHULI, BHAMMSLIE £ NPOCKEHE Ha
conneunbiil Auck. OHH PICCeMBAIOT . YacTh HAJAIOHIEIO Ha - HUX

® 1 A=10"%cm



CHH3Y H3JIyYeHH® H HO3TOMY BHIHE! Kak TEMHARIE OGpa3oBaHHil.
Korna xe Takoe BONOKHO BBIXOAAT Ha xpaii Comyua, TO Ha
doHe HeOa ero miAyueHEA oOnMEO OocTarouno, uyTOOEL MEI
BHISAH €ro APKEM.

Camoe HHTEpeCHCE, HO H JOCTAaTOYHO peokoe NBJICHUE,
EKOTOpOE MOXHO HalmomaTh B XpoMocdepe —ITO CONHEHHBIE
BCTBIIIKH — MOIGHRIC B3PHIBEL, OXBATHIBANOIME Oombuioii obbemM
arMmocdepsr Conaua. HauGonee CHNBHEIE BCUBNMUKE 33TparHBaioT
Bee cmoH atMmochepe o7 doTocdeph AQ KOPOHEL. BausnAe ¥MX
CEA3BIBAETCH K Ha Jemie.

B xpomocdepe BCOBINKAR HAYHHACTCA € MOBbILICHYA spxocm
OTHENBHLX AeTaNell (UIOKKYIA miW y3¢IKd Ha rpaHune svuekd
xpoMoceprof ceTkd. 3aTeM ApKOC CBEICHHME 3ANMBAET COCCIHEE
obnmacty. WHorza eBcobnlika pa3BABAETCE B BHAE HABYX TIOUTH
DAPAIENbHEIX APKEX JieHT, M3 0of6nacTH BCOLILKKH BBENETAIOT
TEMHREIC B APKHE BHOPOCHL, OKPYXAIOINTHE BOJIOKHA MEHAIOT CBOKO
(bopmy I-Uiﬂ COBCEM HCYC3AKT, HHOrAAa BOCCTAHABJIHBAACH HOCIS
BCOBHIKH IOMTH Ha TOM e MecTe. BPUI OAHOR BCHBIIHKH
B H, moka’zan Ha pHC. VL

Komaa atoT Kpatkuil 0630p sBicHUH B xpoMochepe no-
eropuM: HaGmopaa xpomocdepy Connna v nuuuM H, Mbl BHOEM
xpoMocepHYI0 CeTKY, (IOKKY/H, BOJCKHAa, OpoTyOepaHmm
H BCHBINIKH.

Comneunas kKopoHa B 1000 pas cnalee xpomochepni
g B 1000000 paz cmabee doTocdepr. YBHAETh e¢ BHCIHEHE .
YACTH MOXHO B MOMEHT IIOJHOIO COJHETHOrO 3ATMEHHS; KOTHA ;
Jlyna zakpwiBaer ¢oTochepy Connma. B 370 ppeMd - BHAHLIS
spkeil 00010K xpoMocdeps! ¥ KEMTYKHAN, IPHTYIHBOR bopmsr -
COMMEYHAA KOpOHA, MPOCTHpalOAACE Ha paccTosAre mo 10
pamuycos Commma. [se dororpaduna kopoHRL, monmygeHHBE INipa
pasHHIX 3aTMEHHAX, MOKa3aHB Ha puc. VI, Buytpemmse, Sonee
APKUE, YaCTH XOPOHHI (0 HECKONBEMX AecATHIX papmyea CofHua)
MoxHo HabmropaTh ¢ 3emim u 0e3 aTMenns. Jng 3T0r0 Hamo
OOZEATECA BLICOKO B FOPBl, [A¢ SpkocTh HeGa 3HAIHTENLHO
MEHBIIe, YeM Ha YpoBHe Mopd. MMeHHo paccesmHBUf ¢BeT Heba
He [O3BOJISET HAGMIOAATH KOpPOHY HA MaNbIX BHCOTAX. 3ech
oH B 1000 pa3 spue, wem KopoHa. Ho make BHICOKO B TOpax
HaJI0 EMETh CHOELHANBHBIA TENCCKON, KOTOpPBIE OB NMO3BONHA
CO3MIaTh HCKYCCTBEHHO COJMHEUHOS 3aTsenmie. Heobxommmoe Tpe-
fopaHHe K TakOoMy TEJCCKOIY — MRHUMAJABHOE paccesHne Cof-
HEYHOro® CBeTa BHYTPH HEro.

"HaGmropenus KOpoHH! BHE H BO BpeMs COMHCYHLIX 3aTMEHHI,
a B mocaenHee BpeMd H HaGmIONEHHMA W3 EOCMOCa B pasHBIX
o0facTax cnexkTpa MO3BONMNA MHOroe y3uatk O KOpoHe. Ee
CTPYKTYpPH— JIyTd, LYTH, IIIEMBl BHITSTHBAKOTCA HA TPOMAJHLie
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paccrosHuA. B HAXHEH KOPOHE BCTIBIXHBAIOT CONHEYHHE BCIIHIIKH.
MolliHBI¢ BHIODOCEH — KOPOHANLHEbIE TPAH3HEHTH — deTaT oT Col-
pia. [loToxkH mnaIMel DOCTOSHHO HPOTEKAIOT vepe3 KOPOHY
H TPOHM3LIBAIOT MPAKTAYCCKH BCIO ILIAHCTHYIO CHCTEMY. 310
CONHEYHBIH BETED.

3nece Kparko nepequcnenm Te 0bpa3oBaHis, KOTCPBIE MOKHO
naOmonate Ha Connde. PeruerpHpys H3myvende 3THx obpazopa-
HM ¢ IIOMOWNBIO pasiAdHeiX TpROOpoB, MOXHO Y3HaTe HX
TEMACPATYPY, MNOTHOCTE, MATEHTHOE 110Ji€, CKOPOCTH JABHXCHAA,
XapaKTep Pa3BHTHA.

HecMmoTps Ha Gonbine ycnexu coBpeMeRHOH acTpodHInkA,
CoNHOE He PAacKpHUIO €ille BCEX CBOMX CEKPETOB, TaK HTO IONE
JeSTENbHOCTH ¥ N2 CNENUANHCTOB, U AnA jroburencii act-
POHOMHE TOMCTERE HeOT PaREYeHHOL.



CTHABA )

OBOPYIOBAHHE
TEJIECKO“Q

C masanz XVII péxa, KoTAa I“a.rmneﬁ Ha{paBWX HA Heﬁo
_ cBoit nephorii TENECKOH, ACTPOHOMHIO TpPYNHO NpeAcTasHTh Oe3
3TOTO OCHOBHOTO “OPYAHA IPOH3IBOACTBAN,

Hasuauenue Tenecxond — NOCTPOMTS ﬂaoGpameﬂne HebecHOro
“ obvexra, 6ym> To ConBie, 11aHETA, KOMETA HITH YYACTOK 3BEIAHOIO
fe6a. CaMibic IapHble XAPAKTEPHCTAKH TEIECKONA -~ CKOAbKO CBETa |
o cobHpaeT H B KaKoM maciutade CrpouT u3obpaxenns HeOeCHEIX
obnekTos. B rpybom npnGamkeHAH KOINUECTBO COOPARNOTO CBETA -
3aBHCAT OT AMaMETpd, a Mactab—oT nmuHbl Teneckoma. Ho .
HCTOPHYECKH CACKUROCH TAK, YTO TENEeCKOAL! XapakiepHayioTcs
B NEPBYIO OMEpeab TeM, KAakof ONTHYSCKE# D3NEMEHT CIPOHT -
K300paxeHHie — BRIAYKIBIN OPeIOMAAIOIIMI OOLEKTHD HAM BOrHY-
. To¢ PTpAXaIollee 3ePKAN0. TenecKoNnsl MePBOTO THIIA HAZKIBAIOTCA
. PpURTOPAMH, “& BTOPOTO— PePNEKTOpaMU. 34 ueThipe BeKa
TEASCKONMHYECKOH acTpOROMAN CLIIO TPENIOKEHO H HCOOAL3OBAHO
'MEOTO TENECKOHOE CaMbiX DPa3HooOpasHEIX- KOBCTPYKIHH, B TOM
HKCHE B CMEILAHHBIE CACTEMBI, BEJFOMAIOMNAE O THYECKHE JNEMEHTH
KAK MPENOMIAIONIE, Tak H OTPaXaloumic.

O KOHEPETHBIX CHCTEMAaX TEICCKOHOB, C xoropumr MOXHO
‘Habmogats Condue, Mul HOroBOpUM Ko3auee. Celfuac Ha npumepe
TEJISCKOTIA CO CTEKJIAHHBIM OOBEKTHBOM DACCMOTPHM, KaK CTpo-
nrcd M Hi3obpawenne Comuna. Ha pmc. | cxemaTdecky mpen-
cTapjieE OOLCKTHB TEECKONd. (O) aaMerpoM D M ¢ ¢OKyCHHM_
paccrosm&em F.

Bce acTpoHoMuueckue 06‘LEKTH Brmouas CONHUE HAXOAATCR
TAK AAMEKO0 OT 3eMIH, 9YTO pPacXoAAtlMHcs NyHOK CBeTa OT
Kaxpoll ToukH HefecHoro oOneXTa Ha 3emile BOCTIpHHUMAETCH
' KaE Tapaenbeeiil mywox. Kaxmas Touxa sEaMMmod moaycdepn
ConHua Takxe ROCHINACT HAPANICABHEINT My4OK HA BCHO JeMUIIO.
Tax kax yraosoli pasmep Conuua 32 MEHYTE Oyr#, OT OBYX
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TOYEK, 'pacnoﬂoxennmx Ha TPOTHBONIONORHBEX KOHIAX ,rmamé’rpa '
Conuna (4 u B Ha puc. 1}, npuxoaqr Awa myvKa Napannefbukix
aydeil, Yron Mexay STEMH Imyukamu pased 32'. Ha pmc. 1 nactn

Puc. 1. Tloctpoctwe wzobpaxenns Connua oBpexTHBOM €, AMeIOmHM -
Juamerp D u (oxycHoe paccTogmue F -

ITHX TYYKOB, HOMANANOIME HA 0ObeKTUB, 00osuaueksl A0 1 BO.
O0LeKTHE CODHPEET B TOUKY DapamIcibHulil BYY0K HA PAcCTOSHAM
F or obsekrnpa. lyuw AQ cobeperca B Touky A', a nynw BO—sB
tougy B’. B ‘¢okansHoH nnockocrd § Ha paccTosERE FoOT
oOnekTHBA OymeT nocTpoeHo maobpawxerue Beero Conauma,

Takum 06pazoM, OOBEKTHE BHINOJHUR OCHOBHYIO (GyHKIHIO
Teneckoma —HOCTPORA H3obpaxenne Hebecsoro obwpexra. Ho
KRKOBH PAIMEPL) 3TOre B300pAKCHUS, eT0 SPKOCTh, PE3KOCTh MM
KayecTpo? Bee aTH Boupock! He Gespaznuddbt s HaSmozarens.

Pasmep m3oOpaskerus (L) 3aBHCHT OT GOKYCHOFO paccTOSHHS
obpextBa (F) K, KOHEUHO, OT YTJOBOrQ pasMepa obnekta (Ag).
DT pemMunHBL CBA3AHM Npoctoll dopMymol, ecmn Agp me
CNMIOKOM BEIHKO ¥ BHPAXCHO B PalHaHAX:

" L=Ag‘F. |
MHt yxe ropopiim, 410 yriaosoli fsamerp Connna 32 B pamuane.
3438, mosromy pasmep Compma B pagHsHax .

: 32 .
A ==
¢ 3338 0,0093,

T.e. mna ConHua

310 oueHs ymobmaa dopmyna. [lIpeGnakenno’ e¢  MOXHO
" JAMHCATE: TAK: . . : :

_ Lo~0,01F
Takam obpazoM, ecad Bei pMeeTe OBBEKTHB ¢ (oKYCHBIM
paccToammeM 1 MeTp, To OH BocTpoBT m3obpaxenne Connna
pazmepoM | om. ' '



JIeTko 3a0OMHATE TAKOE NPABHIO:

dogycHoe paccTOsH@e TENeCcKoma B MeTpax paBHO
omameTpy uiobpaxenna CoJHuLa B CAHTHMETpax.

YeM xe onpeaensercs ApKocT: H3oObpaxedna?

MMockontky c¢Ber OT Kaxkgod Toukn CoONHIIZ MOMAHACT HA
BCIO - OCBEIUIEHEYIO HACTh 3eMJIH, #CHO, - 4TO 4eM  BonbIuerc
pasmepa Oymer Ham oOLekTHB, Tem Soibule cBeTa MBI cobepem.
" Ho sapxoctb ejHAlbi NAOIIALA B300paxkeHHs OyJeT 3aBHCETDL
He. Tolbko OT pazdepa obnekTHBa D, HO W OT pamepa
wobpaxerna L, T.e. B KOHEYHOM C9eT¢ H OT OKyCHOTO
paccrogaaua F :

I~D3L2~ D?[F?, )
Benpawra D/F BR3bIBaeTCS OTEOCHTENLHBIM OTBEPCTHEM OOBEKTH-
Ba. MHOrNa e HasmEBawT crRerocHioil o6BheXTHEA. _

Ewme omnoil BaXnOH XapakTepHCTHKOH OOLEKTHRA FBIAAETCH
Ka4ecTBO HM300pakeHHA, KoTopoe 10T O0BeKTHR MOXeT mo-
CTPOMTE. _

Haugem ¢ Toro, vro ool ofwexTHB, kak Ol Xopollo
H TIOATENIBHO OB HH OMA  cHemaH, He MOXET IIOCTPOHTH
u3obpazkernne TOYKH B PBHAC TOYKH. JTo, B JAyYIHeM cCiydae,
§yIeT XpyXKoK TOTO WIH HHOTC PA3MEpA, OKPYXCHHBIH KONBIAMH.
Uem menpine Oyaer Takolf KpyxoK, TeM myuue Oymer pas-
pemapinas CHAa TENECKOMA. TeOopHs AT CREAYIOIee Bhi-
paxeHEe A8 OMaMeTpa (r) Kpyxka paccedHEd, H300paxaroiiero
GECKOHEUHO YHANCHHYIO TO4YKY B (OKaILHON TNIOCKOCTH O6BEX-
THEA, AMaMeTp KoTopore D

1,220F
. D .
{IEaMeTpOM KpYXKa DACCEAHHMS YCHOBHIIMCH HA3BIBATH DaIMyC
HEepRoro AuQparIMOHHOrO KOAbNR). B a1od QopMyne A-—nnuma
CBETOROH BOJIHH, BHIpAMEHHAA B TEX X ¢IHHHLAX, 4TO H JAAMETP
D. Jlnn sEgmMoroc cperta A=S5-107% a

n A
Bemroma m=1,22.5 HA3HIBACTCH YIJIOBRIM  pa3peImeHHeM

ofbexTHBa, CMBICT €¢ 33KMIOYACTCH B TOM, 9TO [ABA TOMEMHBIX
WCTOUHMEA (ZBe 3BE3OLI MAH JABS TOYKM Ha mucke CofMua),

- . A
YII0BOE PACCTOSHHE MEKAY KOTOPHIMH meHbe o=1,22 D

0o0bekTHB AMaMeTpa D He CMONET NOCTPOHTL B BHIE OTHENBHBIX
EPYAKOB; HX HI00pakeHNMA HaNOXaTcs IOpyr Ha Hpyra.

B xauecTBe mpAMEpa pacCMOTPHM  pA3PCINAICIIYIO  CHIY
ofrexTEBa muamerpoMm 100 MM H ¢ (oKycHBIM paccTosHHEM | M.

]



122:5-107%

00
=6,1-10"% pamman. B onxom paguaue 2062657, noaToMy
a”"=12". JTO COOTHOWIEHHE, XOoTA Obl OKPYITIGHHOE, CTOHT
3aITOMHHTE: : ’

O0bekTHE, gRamerp kotopore 100 mu,
paspetnacT npubmuTeN RO 1 cEKyHOY HyIi.

A eclH He 3a6niBaTh, T0 o 06PATHC NPOMOPIMOHANLHE JHAMETDY
oOBCKTHEA, TO I MO0oro ofbekTHBA MOKHO Cpaly e Ha3saTh
YIIOBOE pa3pellcHAe, CPABHEB €ro amamerp co 100 MAUIAMET-
pamu. Tak, camoe Gonbllloe B MEpPE 3€PKAJIO TENECKONA AHAMET-
- pom 6 M (6 M=6000 MM) HMeST yrNoBoe paspeinexue B 60 pas
myqmee, deM oObextas B 100 M, T. €. 0,017 mma, rpyGo, 0,02".

Ha camoM zene, NpH acTPOHOMEYECKHX HaOMOIEHHAX IOYTH
HHKOrla Helb3d JOCTHYB paspemicHds o0beKTUBA, NOMAYYCHHOTO
YO TIPHBENCHHMIM 31ech POpMYNaM. ITOMY MEINAKT HCKAKCHES,
BHOCHMBIC caMoii onTuKoi —aGeppanns oObekTHBA H BIMAHYAE
Haued semHolf arMocdephs. _

Bonpoc 06 abeppammax mul He OymeM 3fect paccMaTpHBAaTh.
Cxaxy TONbKO, YTO HCKaKeHHS M300pamenHs YBReMHUMBAIOTCA
C paccTosHHeM OT ocH obbextwBa. [losToMy Bapge craparthes,
qTO0B YINTEI HaZCHHS c©Beta Ha OOBEKTHB OLUIM Kak MOXHO
MeHbIlE, T. €. JIyd JOIKeH M4faTh HA OOBEKTHP BAOMH €TO OCH
NepreHUKyAPHO K DOBEPXHOCTH OOBLEKTHBA.

Hexaxatowee Biusnue aTMocdephl Ha KAYECTBO Haoﬁpammm
BSJHKO, H B OCHOBHOM OHO OIpEAENfACT PEaNbHOS pa3perieHHe
nonydaeMbix m3o0pamennii. JlocrRub paspemeHHa B 17 odeHb
TpyaHo. Yawe odo 3"—5". Jiyw ceera or Conmiia mpoxoaurt
yepes TONCTEOE co# zemuoil armocdepri. Ha ero nyth perpeva-
oTcR 00BbeMBl BOBAYEA ¢ DasHOR TemilepaTypol, IIOTHOCTLIO
H CKODOCTAMH JBIKEEHA. OJTO CBOCTO POAa BO3AYWHLE AMHIK
C pasHLIME kodhdimpeRTaMM npeaomMicHRA. OHE  IIPHBOSAT
K JpOXaHMI0 H300pa¥eHns, W3IMEHCHHIO €r0 KavdecTRa — NeTalH
H300paKeHUA 3aMBIBAIOTCA WM CTAHOBATCA MEHEC KOHTPACTHBIMH.
Camule Oonbmme HCKakeHHS B H300paKeHHA BHOCAT KoneGamma
H NOTOKM BO3/YX3a B APUIEMHOM CNOe OKORNo Teneckoria. HMworga
OLIBAaeT AOCTATOMHO NOZHMATH TeMeckon Ha 2—3 MeTpa Hapn
3eMIel, H Ka9ecTBO R300paXeHUs CTAHOBHTCA TOpa3io JydIle.
Hage BHEMATENBHO CHCOHTh, STOOBI BO3OYHIHLIE TOTOKH OT
HarpeThIX IPEIMETOB HA IYTH COMHEHHBIX JY9eH BO3INE TeleCKona
ObiiH MMHBMANBHH. OTkaTHeic OYOKH, KpBIOH ¢ TCNECKONA
AONMKHBI yGupaTeca Ha cepep. JleTarmM c IOXKHOHE CTOPOHM
H BOXpYr Teneckona, ocBetlaemMele ComHDEM, Ha,uo BLIKPACHTE
Scnofi  Kpackoi. : :

Yrnosoe paspeieHte Taxoro OOLeKTHBA PABHO o=




TENECKOI-PEGPAKTOP

Haunbonee npocTas ROBCTPYKIMA Teneckona JUit HaGmiozenus
Conaua— 310 pedpaxrop. B mpocteiiitem cityuae ero onrHyeckasn
cxema TaKaa ke, kak y oToanmapara: o6beKTHB, B (PORKANLROH
NIOCKOCTH KOTOpore ¢TpouTces Azobpaxenke ConHua (cM. puc. 1).
Ho, ecrmu Msl BCNOMHHM, 9TO (OKYCHOE PACCTOSHHE OOBCKTHBA
B 100 paz Gonbmie AHAMETpa MNOJYYAEMOTO € €0 TOMOMIBIO
niobpaxenuss Cofmua, TO NETKO MOHATH, .4TO HYKHO HMETh
‘OueHs ANHEHYI0 TpyOy, uwToOm MOXHO OHINO  paACCMOTpETD
- uzobpaxenie Commita mmm ero dotocaamor. Ha mnpakTmke
TENECKOR-PePakTOp BCEIAA COAEPXKHT BTOPolt OOLEKTHB-OKYIIAP,
NO3BOJIAOIIAN TIOCTPOUTE YBeMUUcHHOE HioGpakenne Oes cyuiecT-
BeHHOTO yBeauueunf TabaputoB Teneckoua. Ilpn HaGmromeHusx
3BE3R OKYJIAP 9ACTO CNYXHT ANS PACCMATPHBEHHA H300pakeHHs
© ysacTka HeGa MnH - oThennHoro nebecnoro oObexkta. B stom
‘CAy4Yae CYINECTBEMHA TAKAN XAPAKTEPHCTHKA TENeckola, K4k
yeesmderine. OHC ONpeJeNifeTcA OTHOLICHAEM YR, H0J KOTOPEIM
BRIXOZST CRETOBLIC UY4KH H3 OKYNSpa, K YAy, A0 KOTOPHIM
OHH TIANATA Ha OOBEKTHB, DTO OTHOIMEHHE MOKHO BLIDasHThL
sepea (oKyCHbIe paccroamm o6bexTHBa  F 1 OKyAApa j

B=Fif.

Ha- Cosune wenm3a cMOTpers uepes oky-
JGP-—MOXHO . CKEYb T34,

[03TOMy MB PACCMOTPHM TOMBKO BADHAHT CXEMBI, B KOTOpPOi
AOpH FOMOILIH OKYNAPaA CTPOATCH. YBENHYEHHOE (MO OTHOLUSHHIO
K pazmepy B (QoxamsHo#l IIoCKoCTH 00bexkTHBa) H3oDpaxenue
Conuna. Onrtuveckas cxeMa OKynsApHOR HacTH TesJeckona-pe-
bpakropa m#3obpaxena. ma. puc. 2. Ecmm ofnexrue Teseckona

© Pue. 2 Hocrpoe'nne YBCTHYEHHOrO W30GpaxeHua COMHUA ¢ IOMOINBEO
_ ORYNAPa

. noerpont  wsobpaxenwe Conuua A'B° B cioeit  poranbRoit
mIockocTH § {nmockocTH § Ha pEC. 1 M 2-—opns W Ta ke
IWIOCKOCTR), TO OKYAAP C POKYCHEIM PACCTOAHHACM [, PacRONOXeH-
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unil Ha paccrosium or S, moctpouT H3obpaxenmue CoaHua
A"B" Ha pacCTOSHHM b OT ORYyMApa B miocrocta S’ OTHOehHe
A"B"{A’B’ onpemenser yBeiMvelke- macwrraba  n3obpaxkeHns,
napaeMoe okynapoM. O6o3nasumM ero depes K. Ouo BrpaxaeTca

ACBOJBHO TpocTol  opmyitoi '

HA”B” f ¥ -1 r -r..__-f_-____

K_A'B’ piwrs umi A"B"=A'B powd
Tak Kak A’ =001F mm Conmna, TO
A= 001% -

W3 310i npocToit YopMYIE! CIENYET, TO eCH OKYIAP PACAOJIOKATE
Ha HpOHHOM (POXYCHOM PacCTONHNHM OT ILTOCKOCTH S, T. €. a=2f, T0
miobpakeHne B {OCKOCTH S’ NMOMYyHATCH TOFO Ke pa3Mmepd, MTo
n B wrockocTr S. Hpu a=fHa seixoae GyaeT CHCTEMA HAPAILIENLHBIX
my4koB. ¥ 20610 BEJHUBHY @ BRIPA3HTL Yepes YBeuticHue Macwutaba -

K+1

D

TIocMOTPUM, HA KAKOM pDAacCTOSHHE MBI MOXEM HONYYHTD
obpakende, ecin yseamienne maciuraba Syzer K. M3 opocroro
AIFBN A}Br
TEOMETPHYECKOrO COOTHOLICHHS ~—— =——— K TPHBEACHHBIX BbILE
B . o ) .

d:opmy.ﬁ MOXHO HaiTH
b=(K+1):f.

INprMenuM ToyueHHRe GopMyist X peanbHOMY pacuery. ITycTh
Mbl MMceM OOBEKTHB, ¥ KOTOporo F=1M K okynap ¢ f=1cM,
H XOTHM woayuuts waolpaxeane Consua gHaMeTpoM 10 cv. Mu
yKe 3HaeM, uTO OpH F=1 M 0OBEKTHB NOCTPOHT H306paxkenne
Consua. auameTpom 1 cM. Tak Kak MBI XOTHM HMETh H300paxe-
Hme 10 cM, TO HAM HYXHO MMeThb ysenmucnme K=10. Orciosa

. .
a=1 +E~ 1.1 oM, -

b=(10+1)-1=11 em.

Takum 06]3330M, paccToane OT (hOKaNBHOA IIOCKOCTH oﬁnex-
THBd § [0 maockoctd S Bynetr a+b=12,1. Beck Teneckon Syner
umeTh amuy 112 cM. Hanomamm, 4ro A noCTpOSHMs H306-
paxenna Conmna pasmepoM 10 ¢M UpH DOMOOM OOHOro obbek-
THBa HaM poHajoOMaack Om Tpyba mnmuoH 10 MerpoB. Kak
BHaHO B3 GopMya fns ¢ U b, AN Toro 4rodui ANMHA TENECKoNa
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6bia MeHbIOIE, HAKO BLICHDATE OKYNAp ¢ MEHBUIMM (OKYCHEIM
paccTosHAeM. Kazanoce Obl, 9T0 MBI MOXEM NOJYIATH H300-
paxenwe ConmEma moboro pasMepa IpH HOMOIWE OKYISPHOTO
YBEIHYEHHA R CpapHHTeNbHo HeDomewroit jmme TpyGel. Ho
KAKOro KA4eCTBA W KawkoH dpxocTr OyaeT 310 m3obpaxerme?
Mzl y®e TOBOPHAH, YTO HENb3A paspelmdTE Ha H30GpakeHHH
CoNHLA TOYKH, nexXanme Gamke, 4eM HA DACCTOSHHH KpyXKa

pacCceAHAA o6bekTHBa, T. €. Ha paccTogHuu r=1,22 -{1 Oxynaproe

AF

YBEIIMUCHRE CAENAeT IT0T Kpyxok B K pas Goawinue: r'=1,22K 7

Ang paccMoTpeHHore Bhimie mpuMepa (D= 100 v, F* 1000 MM,
S=10 v, K=10)

r=0,0061 mv B® r’=0,061_MM.

B 310M ciyaac Mbl e1lie He 2aMETHM [1a30M YXYIILCHEA B300paxenns,
Ho upu K= 100 u Gonpme npocThiM rNa3oM yxe OydeT BHAHO, YTO
n3olpaxenpe sepeskoe. KpoMe Toro, OKynap — tako# xe oOLekTHB,
H OH TOXe HMceT cBOH Kpykok paccesuua. Jus Hero yrnosoe

, 1223 ,
paspemietie o =———. B mwiockocTH §7 eMy COOTBETCTBYET KPYXKOK

A
paguycoMm (K+1)-1,22 Jf INoka 310T XpyX0oK 6yAeT MeHLNIE KPYKKaA
pacceanysa o0bexTHBa, oxynap He Oyaer nopreTh moﬁpa)xeme
B 6onee ymoGeolt ¢opMe st0 ycnonne

1 22xf

(K+1) <122_K

MOXHO 3a0HCaTh KAk

f F 1 1

a‘ D K+1
Hna gpawero cmywas F/D=10, K=10, fi/d=2. Ilpapas wuacrs
HepabeHCTRA Oyaer paeHa 9,1, a nemas paBHa 2, T. €. HEPABEHCTRO
BBINOMIHACTCH H OKYJIp HE HOPTHT H300paxkcHMs.

ObparaMca X BoOpocy o APKOCTH m3oOpaxenus. IlocMoTpaM
eife pas Ha pHC. 2. Beck ceeT, npomemumli vepes oOBEKTHB
TefleCKona, CXOAWTCH B HNOCKOCTH S, TAe codjaercn uzobpakcHue
Commma. Ilocne maockocTH S MyuR BHOBBL pacxogarca. Ecmy
OKYNAp UPOTYCK2ET BECh PAacXOANRIiCH MYyYOK CBETa, TO TOCTE
OKYJAPHOTC YBEJHMEHHA SIPKOCTE ¢HHMUBI IUOMAM H3oOpaxe-
tma ConAma B miockoctH §' Symer B K2 pas MeHslle, YeMm

B IrocKocTd S, EcnH ke OKynAp CcMEmMKOM Mad, TO YacTh
CBETA OT EpACBHIX Iy4YKOB HE NOMAZNET B HETO H OPOHIET MUMO.
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310 OpHBSIET K TOMY, 49TO YacTH néoﬁpsxem Commna,
ponajaiomiMe HA Kpad Iony 3pemus, Gyoyr Gonce TeMHBIME.
JroT ekt - HAZHBACTCA BUHBETHPOBAREEM H300paRcHUA.

Prc. 3. OnTudeckas cxema pedpakTopa C Teaco0bEKTHBOM

CymecTBYIOT H APYIEE MeTOAb NoxyicHAS Sonpimoro B306-
paxenns CoJiHEA OpH YMEPCEHOM pasMepe TpyOml Teneckona.

Tak, 8 Cnyxbe Conaia Hamielf cTpaBEI BOT YXe MHOTO JieT
nna moxydcHus QoTorpaduit Comsuna ucnmonssyercs ¢ororenuor-
pap A®P-3, B ERoTopoM IJis YMCHBIICHMA pasMepa TpPYGEI
ppuMeRen  TenecOnrekTuB. OnTHYecKds CX€Ma 3TOr0 TENECKONa
nokazana Ha pec. 3. HioGpaxemue Conmma cTpOHTCS ABYMA
nEp3aMe — spmykaoif L, m mormyrodf L, NMOMEHICHHBIMH HA
paccrostui d Opyr ot Apyra. Bemmwwnna 4 nomkaa GuiTe Gonbue
anrebpawdeckoil CyMMbl (POKYCHBIX paccTosmit obernx JHE3 fi + /3,
‘npruesm f> <0. Takasd cEcTeMa CTpoET H3oBpaxeHne B Touke D,
KaK ecqE OH ero gasana OHHOYHAA JymH3a L ¢ doxycuum
paccrosieM F, BeIMYAHA KOTOPOTO HA3BLIBAETCH IXKBHBANECHTHBIM
dokycHRIM paccrosrmem. F onpemensercs ¢opMmysnol

— ~fifz
d={fi+£2Y

a ofmas AnEEa TPyGsl QOpMyTOR

__d(fi—d)
d—(fi+/2)

Obstyno pubupatoT d 9yt 66aemuM f, +f;. Tornz F 6ouapinoe,
a [— mepermuko. Hanpumep, npu f; =80 cM, fr= —20 cm, d=62 cM
6ymyr F=800, a /=242 cm. TakoBsl XapakTepRcTHEH PoTOrEIno-
rpadpa ADP-3.

F

I=F

TENECKON-PEDJIEKTOP

HOpyroli pacnpocTpaHEeHHBE BHI COJIHEMHOrO TelXecKoma—
pedrnexrop. B orom caysae msobpaxemue ComHila  CTPOMT
BorHyTOE 3epkajo. OOBMEO B CXeMy Tenecxoma-pedaekTopa

15



BXOASAT €lHe HeCKONBKO AAOCKEX WM BRIMYKAHX 3epkan. Hasmawe-
HAe [UJOCKHX 3EpKaJi— MEHRTh HANDABACHWE NyueH, a BLINYK-
JINX — yBenuyuBatTs Gokycroe paccrosHie. Ha Brxoze TEIRCKODA

MOXCT HCHOJB3IOBATBCH OKYIAP.
Boeznymoe

e

Buttiynnoe

3EPKAND
3epkang

Ragckoe
aannany

Prc, 4. Onrugeckas cxema pediextopa. Hsoﬁpaxeﬂne crpoum ROTRHY-
. THMM H BLIIYENLIM 3epkanamu. [Liocxot sepkamo nonopaquaae'r ay4oK,
HE MeHAz DOKYCHOE pacCTOSHHS .

Onreueckad cxema  pedekTopa, HPHBCACHERR HA  puC. 4,
4ACTO MCHOME3YSTCZ HA CoHCTHRX obcepparopusx. [na npo-
CTOTHI Ha Heil miobpaxen TONBKOQ OOHH NYHOK CBETA, cwonmnﬁ
onHy Touky H3oOpawenus ConBna.

- PaiMep m3obpaxenus, pa3pelliaromas Ciocof0ROCTS, oxympnoe ;
yBeliRyeHHe Wi pedieKTORa ONPEAeasIOTCA HO TeM K& GopMynam,
wre ® Ans pefpakropa. Ho BOT ONTHHECKHE MOTPEHIHOCTH —
abeppanRy —pazMIHH An%  pediextopa B pedpaxropa. [Jing
pedpakTopa Hanbosee CyUIeCTBEHHA XpOMAaTRYCCKas aGeppanps —
paznEuHoe HOKYCHOS paccToRmHe oORCKTEBR A8 Jyuell pazHoro
neeTta, 37a abeppaui OTCYTCTBYET ¥ BOTHYTHRX 3epran. s max
Hapbonee cymecrseEHa cdepracckas aleppaibis, BOZHHEAIOMIAN
H3-33 TOTO, 9TO NY4H, AaJAlINHe Ha BOTHYTOE 3CDEANe Hi PRIHBIX
PBCCTOSHHMAX OT €r¢ LEHTPA, cTposT B3obpakenne Ha PaIMBIX
pacCTORHEAX 0T 3¢pkana. Hamo ckazarb, 4ro  ceprveckan
aleppanug npucyrcrayer # B mHax. Ho B o0nexTuBE, COCTOSMEM
93 ABYX JMH3, chepmuecckas aleppaims Moxer GulTh yoTpaHena.

CHEJASHIME CHUCTEMbI

FpennonoxksM, 9Te y Bac ecTh OOBGKTHB MAH BOTHYTOS
aepkanio. Bu Hanpaswny ero Ha CONHHe H YBHICRH HE 3KpaHe
m3o6paxeune CONHRUROIO JHcKa. 3To H300paxeHMe HO CTOAT
Ha MecTe, a JOBONLMO ORiCTpo IBHXEFCA DO JIKpaHy M uepes
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HECKONILEO. CEKYRI YXOAMT ¢ Hero. BH NONYYHNH NPERPACHYIO
BOSMOMHOCTE YOSOHTECA B TOM, YT0O Halld 3eMiIA BpAIACTCA
# H0BONRAOC OHCTpO. ClefloBaTelibAo, YTo0K HAMETh BO3MOXHOCTD
ynepxats Conune Ha sxpame, Bam maio :
NOBOPAUMBATL TeNeckon 3a COoNANEM, KOM-
fICHCHDPYA CyTO4HOE Bpairenme 3emay. Cyme-
CTBYeT MHOIO BHIOB MOHTHPOBOK TENECKO-
nos. OCHOBHOE HAIHAYCHEE MOHTEDOBEKH —
obecnenTe BONajatiue CBeTa OT HelecHOTO
o0BbeKTa HA. OLITHYSCKHE NEMEHT, CTPOAUIKH
m3c0Opaxende, T.¢. Ha oOnckTHE B Ciydae
pedpaxTopa BIH Hz BOrRYTOE 3€pKajo B CIry-
qae pednexropa. Tak Eax 3emns . Haua
BPAILAETCS BOKPYF OCM, HAMD3BICHHOH Ha
Ifomoc Mupa, u nenaer ogun ofopor 32
24 uaca, To, 9To0K MANAIOLME MYY0K CBETA
oT HebecHoro obBeKra ORI HENONBIOKEH
OTHOCHTEABLHO OCHOBHOTO OMTHHECKOTO 3%e-
MEHTa TEJECKONA, ITOT IMEMCHT (HIH KAKoiH-
TO OpyroH, NOCHLUIAOMHE HA - HETO CBET),
Taxke AOMKCH BRAmIATECA BOKDYT OCH, W3-  pyc 5. [lapan-
pannensHof ocl ppamienes 3eMnH. [To3ToMY  nakrhweckas yo-
ocHoBEOE 37eMEHT MOHNTHDOBEA TEJCCKC- TAHOBRA  Teme-
na—NONSpHAS OCb, BANpaBieHuas ua Ilo- cEomna
moc Mupa. Ilockonuky ericota Tlomoca Han ropusoHTOM — 3TO
WHPOTA JAHHOTO MECTa, JUIR BLICTABJICHHS OCH  TeReckona
Hajo 3HaTh IHAPOTY MECTa yoTadoBx# -Teneckoma. Ha pue. §
CXEMATHYHO ROKAANA THOMYHAE MOHETHPOBKA IJIf - TENECKONa-
pegpaktopa. OHa HA3HBACTCA NAPATKAKTHYECKOH WMIE 3KBa-
TOpMankHOR yeraHopxodl, Ha witatepe (4pA  kOJIOHHAE) HpH
MOMOWH NOMEKITHRKOB YRPeIUIeHd UONAPHaN Och, HAfIPABIICHHAS
Hz [lomoec Mupa. Tepnennsxyaspao k Hell, Taxke Ha mof-
IMMARAKAX, KPeTHTCS OCh CEIoHewus. OHAa HapainensHa miIoc-
EOCTH HeSecHoro xBaropa. IlepneBaskyNspHO K OCH CKAOHEHEHR
3akpemiena TpyOa Tteneckonma, Bpamenmem BOEpYT 9THX JBYX
ocell {(mongpHol M CENOHEHEA} MOXHO HADpaBHTL TPVOY
Teneckona Ha o06wexrT HaGmiogennli B mobyle Touxy Heba.
Ana maGmopensa 33 00BEKTOM HAZO CKPENHTR TPYOY € OCHIO
CKNoHCHWS H PaBHOMEPHO BPAIMIATE € BOXPYT NONApHOH
ocH. Jgf 3Toro OOWHMHO HCTIOABIYIOT 4MaCOBON - MEXAHWIM —
MEXABFYECKHI. HAR 3nekTpuuecknil. Tegeckon na Takod MoH-
THpOBKe npArojied. A% Habmopemuh mobuiX oOBeRTOE, kKak
Commua » minamer, Tak A asean, JlyHw H T. A ' :

[Ipn nafmoncmiax ColRNA HasM He HAT0 aanpamu
Teneckon B mobyio Toaky Heba. Contue SslBaer TOABKO B MONGCE

2 H. H. Cremaass I 2




+23,5° or =HeGecHoro axsaropa. IlosToMy CICHHMANBEHC UM
COJIHEMHBIX TEJNECKOTIOE HCTIONB3YeTCA ¢Ig OAWH BHJA MOHTHPOB-
KH-—LIEI0CT2THAA YCTaHOBKA. Och BpallleHHA NENOCTATHOIO 3€p-
Ealla NeKHT B €0 IUIOCEOCTH B HanpaeieHa Ha Ilomoc Mupa.
CropocTh BpallicHHA HENOCTATHOIO 3¢pkala B 2 pa3za MEHBIIE,
9eM CKOpOCTH BpameHus 3emmm* ), OcTambHble 3TEMEHTH Ter
JIecKonia  paIMEINAlTCS HEMOJBHKHO Ha OTHENbHKX DOJCTABEAX.
Ha prc. 6 HoKa3aHa CXEMa CONHETHOIO TCICCKONA ¢ HENQCTaTHOH

Prc. 6. Cxema CONHEWHOrO TENECKONA € LENOCTATHON ycTanoskolf: y—
UENOCTAT, & JOHONHHTEABHOE 3EPKANO, 0 —OOBEKTHB, 3—IKpaH

YCTARORKOH, BEAIOMaIomiel 2 NIOCKHX 3epkajia — NesIoCTATHOS
1 ponosmHreasaoe. CeeT ot ConEna mapacT Ha LEJIOCTATHOE
3¢pKaT0 H B BRAC HENONBEAKHOIO OYYKAa OTDAXKAETCH Ha A0-
HOMHUTENbROE 3¢pkano. OHO HalpaRiseT NYYOK Ha ochosuol
ONTHYECKHH IeMeHT TelaecKoila, B ZJARHOM Clyiae Ha OOBLCKTHB,
cTpodpi  H3obpaxerue Comsma B QokaneBEcll maockocte. [o-
CKONERY CKNOHEHEe CoNHIA (YIIOBOE PACCTOAHHE ero oT Hebec-
HOTO 3KBAaTOpa) MeHAeTCA B Teuewye roja or +4-23,5° B MoMeHT
' JICTHErOo COJIHOECTOAHHA m0 —23,5° wvepe: moarona (B dHMHee
CONHNECTOSHHS), CONHEYHBIN cReT OYAeT MajaTh Ha LEAOCTATHOE
3epKANe mOH pasHeivu yrinami. CremoBaTEeNBbHO, B OTpaXeHHBHS
HyY0K Oyger MeHATL CBOE HANpaBJIeHNe B 3aBECEMOCTH OT
BpeMen rofa. Yrobm 31oT mydox BCerhga NOmAAN Ha JOMOM-
HATENBLHOE 3EPKANO, HARG  HAMETH BO3MOXKHOCTH MCHATH OT-
HOCHTEABHOE DACMOAOKEHHe LEIOCTATA H NOUOMHUTEALHOIO 3Ep-
kana. Hapbonee npocroe pelueHne — cMeELeHHe JOTOIHHTEIEHOTO
3epkayia BOOAR OCH OGBEKTHBA, KAk 3TO MOEA3aHO HA DHC. 7.
JleroM (cM. cneBa), korda Coimmie [OIRHMACTCA BBICOKO Haj

* IpefoCTaBUM BO3MOKHOCTh YHATATENAM CaMHM  pa3oGparkosd,
noyeMy 3T0 Tak,
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TOPE3OHTOM, DACCTOSHEE d OT. HENOCTATA IO AOUOIHETENLHOTO
seprana Solibmioe. Jumol ke, korza CojiHme He TOAHUMAETCH
BRICOEQ, PAcCTOSBERE (b) MEEAY 3epKanaMP 3HAYMTENBHEC MEHLILE.

r-‘.
Puc. 7. BsaumHOE PACIONOKEHHE LENOCTATA H JOMOIHHTCABAOTO 3EPEATA

(cnepa— JeTom, cupaea— 3umaodi). Baa cboky. OGosnauenua Te xe, 4TO
Ha puc. b

//
N N g
4 '

Puc. 8, BosMOKEBIE DONOREHHT MENOCTATA H JONOMHWTENBEOLO 2¢PKasia.
Bapa ceepxy. OGo3HaucHHS oM. puc. 6

TMocKonbKy LOHONHUTEABHOS 3EpKai0 HAXOJHTCH K $OTY OT
LEXOCTATE, TEHE OT JONOIHMTENBHROTO 3€PKANA HIIH €ro NONCTABRR
BpeMEHAMI MOXET TIONAAATE HA LEJOCTAT, OCODCHAO 3HMOMH, KOraa
ConHlle He HOJAMMaeTCd BEICOKO. JT0i CHTYanHA MOXHO H30eKATh,
€CIIH TMPEOYCMOTPETh BOIMOKHOCTE NEPEMEILICHAR LENOCTaTa IO
A 3anmag—BocTok. Hago HAMeTe B BHAY, YTO IpPH 3TOM
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nepeMEINEHHY BAMIPARJACHHE OCH BpPalllCHHA NEJ0CTaTa MOJDKHO
OCTARATHCA HeM3MeHEEM — Ha [lomoc Mupa. B nporesroM ciuyvae
HEHL3f NOAYMMTL HETONBHXHBIA OTPAaXCHHBE! OT IENOCTATHOTO
3epKaNa NMy40K. YA0OHO YCTAHOBHTH OIHY HaNpabNsIOmyrd st
CMEHICHAA LeA0CTATa CTporo B HARPABJEHAH 3alad— BOCTOK,
a BTOPYIO LIS JIOTIOIRKETENILHOTO I¢PKaNd B HATIDABTICHAH CEBEP — 10T,
Ha prc. 8 noka3ano, K4k SyayT paciofaraTses OTACALHBIE JEMEHTRL
Tengckola B 3ToM cayvae. LerocTaT B JODOMHATENEHOE 3€PKAIO
MOTYT NEPEMEINATECA N0 ABOHHLIM PEILCAM.

MPUEMHBIE YCTPOUCTBA

~ Dxkpan. Korja Tteneckont MHOCTpOEE M 4acopod MexaHH3M
HKOCTAHOBHII» _COIIH]IE;, BCTAET BOMpPOC O TOM, KakK J'I)"{_IIIC ero
paccMoTpeTs. Hamommio cliie pas: :

Hu B K0eM CTy9ae Helb3s BCIIONL3OBATE I71a3 B KAUCCTBE
JKpaHA MU HocTpoenus u3o0pakenus Commna.

Jlyun, ApoOWICNIIME uepe3 TENECKOIl ¥ OKYJNAp, HE JOJDKHBL
HOMafaTh B a3, B doxansHoll MWIOCKOCTH Teleckona MOXHO
PACROTOXMTE Benbil skpad, Haobpaxeime Conena #a meM Gymer
KOHTPACTHEE, €CAM HAa SKpaH He MOMajacT NPAMOHR CONHeuHbH
CBET, He npbmenmnﬁ Yepes Teneckoil. Ecm 3xpad HenoaBHxXeH, To
ObiBACT TPYAHO OTMHYHTL HEOAHOPORHOCTL JKPAHR OT MENKHX
~ aeranei wa Connue. [dpuras Genwié omer Gymard B TUIOCKOCTH
akpana, Bu Ge3 Tpyma onpenennte, KakMe JETWIH TPHEALICKAT
Conuny. Ecan y Bac Teneckon Ha mapasinakTHYECKOH YCTAHORKE,
TO 3KPAR MOXHO TNPAKPENMTh Ha WTakre Kk Tpybe Tenecroma.
" B cilywae ke Teneckoma C UEAOCTATHOH YCTaHOBEOCH, Korga
"usobpaxenne ColHOa CTPOWTCA BCETIA B OJHOM W TOM K€ MECTE, |
IKpaH MOXET ObITH YCTAHOBJEH H4 OTAENLHON. momcrasxe. MMed .
WIEKTPONBATATENb, . MOXKHO VCTEHOBHTE 3KpaH, BpallaoInHics
B (okansroit mirockocT teneckoma. Ilpe IToM HEOmHOPOAHOCTH
JKPAHA CMA3bLIBAIOTCH NIPH BPALUCHMH, W MEI BHMM Costine Gonee
YeTKO, YeM Ha HEMONBMKHOM 3Kpaue. Bpamarompiics . skpan -
Xopoil s A paccMatpusanus Comang, Eonm xe B xorute
3APHCOBATE HCK, 3TO HAAQ JAENATL ¢ HEHOHBHXHBIM JKPaHOM.
JInct SyMara MOXKHO 3AKPENATL HA SKPaKS 3amuM4mu CEPCTIKAMH
WIH MarfTaMM, €CE JKpaH wmenesusiif. . :
" boToxamepst. Yrobr: nonywmrs . dororpapme Conmna win
OTZEeNBHLIX €re YyvacTRoB, Bam mago -Oymer aooGopyaosate
Tesecken GorokaMepoit B 3arsopom. Echam pasMep H3oOpaxeHus
ConmHua  HeBENAK, MOXHO BOCHONB3OBATECH OOBLIMHLEIM doToan-
MapaToM C 3aTBOPOM, PACTIONONEHHRM Nepel wienkoid. ObbexThp
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(oToanapaTa Bafo BbIHYTH (ero pomb ucnonsmt Bam Teneckon)
}i YKPENHTD ANAAPAT TaK, YTOOB POKAIBHAA IIOCKOCTE TENecKomna
cOBMANd < IMYILCHOHHBIM caoeM mnenkn, OcoBendo ymoOHLI
AR 9Toil LCIH ANHAPATEL ¢ 3ePKANbHON HABOHKOH (THNA «3eHuT»).
B aToM Clyuaé JIETKO XOHIPOJHPOBATH TOYHOE COBH3ACHHE
(OKATLHOA TIIOCKOCTH TENECKOM2 ¢ ILIOCKOCTBIO IWICHKM. DKC-
NOURPOBAHKE FYYIIC TPOBOOUTH MPH TIOMOILM 3aTBOpA C. YEpe- .
IUIGHHBIM H4 HeM TpocukoM. Kamepa goaxkna OwTb AOCTATOMHO
KECTKO YKpCTIeHR Ha Teleckone HA MeCTe JKpaHa, 4ToOwl npA
cpa0aThiBaHUR 3aTBOPA OHA He ApOXaTa H He Aepramack. Beibop
ApABHLHON  3XKCHO3MIMA ' HAAO NPOBOINHTE IO BOIMOMHOCTH
WIMEHAS BPEMH IKCNOHHpOBadws. Eciam ke npm ‘camol kopotkoi
BLLIEMKKE, KOTOPYIO MOKET JaTh 34TBOp HCNOIb3YeMoH KaMephi,
Bbi MOJYYHTS COBEPIIEHHO 4YepHO¢ H3oOpakcHHEe 0e3 HpH3IHAKOB
mateR ¥ Qakenon, BaM APMAETCA BBOJHTL B RYMOK CYEKNAHHEIE
GUABTPH WIH HAAEBaTh HA OOBEKTHB AHadparMy.
AHANOTHYHO TACHOYHEIM ANNAPATAM MOXHO HCHOJAL30OBATH
JoToanRapaT, NO3BOAfKNIME ¢oTorpadHpoBaTE Ha (oTomna-
cTuHkH. [locKonBKy B TAKHX ammapatax, Kak [pasHno, 3aTBop
CMOHTHPOBAH EMECTe ¢ OOLEKTHBOM, TO, yOpap o6BekTHs, Bul
ARaeTeCh K 3aTBOpa. B 3TOM ciryuae BOIHHKAKOT NONOAHHTENb-
HBiE, HO BUOOJNHE NPEOoJCiAMMble TpydmocTn. Hapmo orpaguts
hoTonAeHKY 0T MONAJAHUA MOCTOPOHHETG CBETA Ha Hee, & MYMOK,
crposnni H3o6paxenne CoHIa, JOMKEH NONAAATL HA TLISCTHHKY
TONBKO BO BpeMs xcnosuumn. JasaTh IKCHOIHIMNIGG, OTKPLIBAS
CTBOPKY KAcceThl € IHIACTHHKON, HE PEKOMERIYETCA, TaK Rak.
IPH 3TOM . TPYAHO OOECHETHTs OAMHAKOBOS OCBElLEHHE -PA3HBIX
YIACTKOB M30OPAKEHHK, 04 M CMEIHCHHA - KAMEPH NPH  ITOM
noutH HeusGekusl. [Ipy Hamuumy HeHTPANBHOTO 34TBOpA, KO-
TOpult MOXET ObITE HOMElIeH SOMM3M  OKYJASpA. BCE OCTANLHOE
NPOCTPAHCTBO OF 3aTBopa A0 .. (OKaTLHOH IUIOCKOCTH HAlo
3KTIONHTL B CBETORENpPOHMIaeMbIl koxyx. Haro mpeaycMorpers
BOIMOKHOCTE CT3BHTh HA MECTO KACCETHL PAMKY C MATOBHIM
CTEK/IOM, HA KOTOPOM MOXKHO TIpOBEPATE Ra4eCTBO (hOKyCHPOBKH.
OnacEoCTh TAKGH CXCMBl—B OJHIOCTH 3aTBOPd K NCPBHYHOMY
dokycy Teneckoma.. Ipexne 4eM yKpennars 3aTBOp, TPOBEPETE,
HE 3arOpHTCH JIH OH B 3#KPLITOM COCTOAHWH, HOCTABHE HAa €10
MecTo yepuyto Oymary. ilenesoft 3aTsop HoablIOTe pasMepa
MOXHO pasMeliaTh OB QoxkaiabrOM niockoctH. Ecnm y Bac
sobpaxenne Conria bonbmoe, 2 dOTOMIACTHHEN HA3KOH WyB-
CTBUTENBHOCTH, TO MOXHO ofoiiTHch W O3 3arBopa. Ha mecto
OIFICAHHOTO BbIlE IEHTPAILHOTO 33TPOPA NOMEINAETE KPHILIKY.
CHumas ee pykoli M cTaB% oOpaTHO, MOKHC NAPATh IKCHOZHIUE
MIMTENIBHOCTBEC OT HECKOJNBKAX ACCATHIX 'CERYHIM W Gonblue,

. S



DPOTOMATEPHAJTBI

Yenex B dotorpadmpopanmr Comama B Gonelmoil  crencHA
33BUCHT 0T BHOGOpa GOTOMNACTHHOX W IJeHOK. UTobHl aToT
BeIGOp Mor O®ITe cienadH OCO3SHAHHO, OCTAHOBHAMCH HAa Xapak-
TepicTEEAX toTorpadHieckux CNOEB IUICHOK H NJIACTHHOK,

IMYALCHOHHENH cnolt GOTOMIMACTHHKH NpeAcTaBIseT coboit
Cnoit KeNaTHHLI ¢ METKEME KPACTAILTEKaME GPOMECTOTO cepebpa.
1log peficrBHeM cBeTa MONEKYJIBI HpomMucTOTo cepebpa pacnagaot-
cf, BBIOenAS aToMel cepebpa, obpasylouMe HEHTPW CKpHITOTO
mwobpaxennd, [loa pelcTBHEM HPOSBJIAIOLMX PacTBOPOB raloui-
Hoe cepebpo B 3THX HEHTPAaX CEPRITOrO M300pakeHAS BOCCTAHABIIN-
BACTCA A0 METAJLIHYECKOTO cepebpa, JaBad depHO-0e/I0e HETATHB-
Hoe HioOpaxenne. Kpucraiel, He 3aTpOHYTHIC HEHCTBHEM CBETA,
BOCCTAHABIMBAIOTCA OUCHEL MEJUNEHHO M FaioT claboe NMouepHeHHe
o Beel NACTHHKE, Ha3kiBaeMoe goTorpadudeckol pyanbio. [locne
NpOABNEHAA HeoOXOAWMO YIANHTE M3 WIACTHHKA BOE HEBOCCTAHOR-
neHHoe ranommmee cepebpo. 3TO XOCTATaeTca (PUKCHPOBAHHEM
(06p14BO B rUNOCYALGHTE HATPHA) B TIATENLHLIM NPOMBIBAHHEM
B nporoyHod Boxe. Ilocne BeicymmBam#a Takas TAACTHRKA (UnH

TAEHKa )} MOMET XPAaHHTECA HEQHPEACIICHHO AONT0. B cooTserciBnm

CO CTPYKTYPOHR 3MyAbCHR (otorpaduueckoe B3oOpakeHne MMeeT
ICPHHCTOE CTpOeHYe. BeTAMMAA 3¢peH 3aBUCHT ©T COPTA TACTHHOK. |
¥ BRICOXOYYBRCTBMTENLHRIX 3MY/ILCHIT 3epHO KpynHoe. Manogyscr-

BHTCILHEIE OMYIBCHE (HAIPHEMCP, IHANMOSHTHBHEE ILTACTHHEH)
HMEIOT MeNIKoe 3epho nopsika 0,5 Muxpomerpa (okono 10,0005 ).

KomadectBo pacnaBaomxcs MoOJeKynl OGpoMucToro cepebpa
3apHcHT OT ofmerc KoymuecTBa Ny4yACTol sHeprum H, ynasmrei

Ha TUIACTEHKY. DTY 3HEPTHI0 MOXHO ONDENEIRTh KAk [MPOH3-
BEACHHS OCBEIICHHOCTH £, nonyvaemoll Ha INACTEHKE, Ha -BPeMA |

t HelicTBHEA 3TOH OCBELIEHHOCTH (BHIOEPAKKA),
H=E-t.

TTocne nposARIcHUA IDIACTHHKM BOCCTAHOBNCHHOE cepebpo cozmaet

PasNETHOS HO IOTHOCTH NOYepHeHKe S, KOTOPOE CIIOXHKEM 66pa3’oM
2aeucuT oT sennunELl H. [InoTHOCTL novepHenus— 5To Jorapudm
OTHOICHASA yIaBilero MOTOKa K DpomieanieMy. OOLMHO 3Ty
JABHCHMOCTE ONPEfIeNIOT U KAXKIOrO KOHKPETHOTO COPTE ILIEHOK
WM IJIACTHHOK d KOHKPETHOTO NpodpuTems. Kax mpasmwro,
sasacuMOCTh S (H) He MOXeT OLITE JOCTATOMHO XOPOILC BLIPAKEHA

matemaTudeckolt dopmynofi, ¥ ee uzoGpaxaror rpadmaeck. MNpumep -

TAKOH XApAaKTEPHCTHUCCKOR KpHBO{E SMyJbeHN HPUBENEH HAa pHC. 9.
Mo ropmizoHTambHON- OCH OTACKEeH IgH, a No BEpTHERANBHOR —
nouepacHAe S. B HibxHel TeBol 4acTH 7Ta KpHBAS BIET NAPAIENBHO
TOPU3OHTANBHOM OCH H OMpefeNsneT NouepHeRne Sy, COOTBETCTBYIOMISE
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(oTorpaduyeckoil Byasm ivtacTankE. Bero kpuByIo MOXEO pa3lbaTs
aa 3 wactu. llenTpanpBas, npsMonpHelisas vacTk Kpupoit {BC)
MoxeT OBITH Oilicana npoctoit popMmynoft S=1v(lg H —~1g H,). Touka
H; onpedeliseTcs NEpeceYeHieM MPoAc/DEeHRA MpsaMoil BC ¢ ropisos-
TafpHOH OCHI0 H HA3BIBAETCA
TovKOft HACpUEH (OToIMYMB- O}
ciA. Y4acTok AB masueaercs
oOIACTEIO HENOACPXKEK, & YIa-
crox CD— obaacTbio nepezaep-
xkek. M3 paccMorpenna xapax-
TepHCTHYECKON KPHBOH MOXHO .
OJYIUTH OCHOBHBIC XAPAKTE-
PHCTUKH TUI3CTHHEM: KOHTpacT- Sy : .
HOCTb, HIMPOTY ¥ o0IIyIO 1yB- LgH b ¢ gH
CTBHTENLHOCTS,

Koappuyuenm xonmpacm-
ROCU—YTOJl HAKIOHA Hps-
MOJEEEHHOR YacTH XapaKTepHCTHYECKOM KpHBOH K rOpH3CHTAIbL-
BOd oc# (Yron o Ha puc. 9). Dra BeNHYHHA NOKA3bIBAET, Kak
OBICTPO MEHAECTCA MOYEpHEHHE ILTACTHHEH NMPH H3IMEHCHHE KoJide-
crpa ocBemjeAd. Uem Bosbinee mprpalicHke NONyYaeT MOUECpPHE-
HEc S NpH OZAOM M TOM K¢ HIMCHCHME BeHYHEE! 1gif, TeMm
KONTpacTHee H300DANEHHE, TEM BHILE KOHTPACT IUIACTUEKH.

flipoma naacmunxu—Benwunna ofnacta 1gH, B KoTOpOH
XapaKTepHCTHYECKAA KpUBasA NpaMoMHeHHa (oTpesok BC Ha puc. 9).

O6wan wyecmeumedsiocms ONPENETASTCA HECKORBLKMMM CIO-
cobamu. B mrane FOCT 10691-73 9yBCTBHTENBHOCTS BHpAXAeTCH
obpatuoli BeymYBHON KoMHuecTBa OcBelleHuA H, BeoOxomaMoOro
Ul TOAYMeHHA NOYcpPHEHHS, NPEEHINAIOINEIe MOYSPHEHHE BYailH
Ha 0,2, wne B 1,58 pa’sa. B mkane ASA, npmmsroii B CIIA,
HYBCTBHTENBHOCTL OUPCACTACTCA EONMMYECTBOM OCBEINSHHA, Ra-
oM nosepreHue 0,1 wax syansio. IMxana JMH — norapad-
Muveckas. Ilepepof IYBCTBHTENBHOCTE W3 ONHOH CHCTEMB B ApYy-
TYi0 MONHO OCYLIECTBHTL € NOMOMmBIo Tabum. 1.

Pnc 9. XapakTepHCTHYSCKad KpHBas
doToamynrcEy

Tabauma 1

rocy AWH ASA .ToCT JMH ASA

4 8 5 90 21 100

6 9 6 130 23 140

3 10 8 180 24 200

n - 12 12 - 250 25 300

16 13 16 350 | 27 400

22- 15 25 500 28 600

32 16 32 700 30 800

45 18 50 1600 32 1200
64 2 - T0
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. Bce 31H cHCTEME MOTYT XapakTepH308aTh OGLIYiO YyBCTBHTE-
ABHOCTE GoTOoIMYABCHI, NoNyYesy1o ta Genoro ceera. o umm
HEAB3d CYANTE OO U3MEHEHHH YYBCTBHTENBHOCTH 3MYJIBCHH
¢ ANMHEOME BOAHBL T. €. O CICKTpanbHol vyecTBuTeNbHOCTH. [pybo
O CHEKTPAILHON MYBCTBHTENLHOCTH MOXHO CYAMTh HO HAIBAHMIO
COpTa 3MYJbCHEE. B chHel 4acTH CnexTpa SyBCTBHTENbLHH NPAKTH-
wecks MOGKe NAACTHEKH, B 3¢7eHOH %aCTH-— OPTOXPOMATHYECKAE
(opToxpoM), B xpacHodH —naHxpoM. I[lnacTHHKM c DOYTH paBHo-
" MEDHOH HYBCTBHTENBHOCTBIO NG BCEMY CHIICKTPY — H3OTAHXDOM.
Bee 3TH XapakTepHMCTHKH 3MYABCHI HARO YIMTHEATE NpPH BRIGOPE
doToMaTepHanon 1 boTorpadrpobanes Comana. Kak mpasmwio,
JIyYIHE HCHOIA30BATH TUIACTHHKH HAM TICHKH HU3KO#H qyacram‘e—
MBEHOCTH, MEIKOICPHHCTHE, © xompacmm okoao 2,5.

[IPUBOPBI TS CIIEXTPARBHBLIX HABIIOAEHMIA

Ecim pa3snoxnTe COAHEYHLIH CBET B CHEKTp, TO OTKPHBACTCH
BOSMOKHOCTL [NOJIYWHTL M3 HEFO SHAMHTENGHO 6dabiiy0 HE-
dopMalpio.

" PaccMOTpHM, € NOMOIHBIC KEARHX HPHOOPOB MOKHO NMOCTPOHTE
cuextp Connna.

M3 uxonbioro xypea ¢usuxn nnwmo 9Tc B Oydke Oenoro
CBETA JIyIH PAsHBIX /LA BOMH MAYT 8 ONHOM HANDAaBICHMH.
Ecne Ba nyTH Takoro Iydka NOCTABHTE AHCIEPTHPYIONME WeMenT,
TO Ny9A PasHMX ANHH BONH OYAYT [O-PA3HOMY OTKACESTLECH. OT
IepPBOHAYANLHOTO HamnpaBiicHAd. Ha ¥roM NpHHUKIE OCHOBAHEL
BCe CHEKTpaNbHbEe NpHbopel. B kadecTse NACHEDTANVIOUHR 3NEMeH-
TOB 4&IIe BCEFO HCTOMABIYIOT TIPAZME! H MudpakiioHHME DEIETKR,

—3 KPACHBI
Jengweii

T \\Quonemobeii
- Puc. 10. Mpoxomnenue creTa w¢pes BPUIMY

- Ha puc. 10 mOKa3aHO, KaX HPOXOIAT Jiyil CBETA UEPEs HMPHIMY.
Cnepa. Ha mpwsMy nagaer mydoxk Oenoro csera. Bepxuee Ha
HaleM ueprexe peGpo FMPH3IMLL  HasHIBAETCH  NPCTONUISFOLIHM
peGpom. Jlyu cBeTa, Nagan Ha TPH3MY, TOMANAET - B CPEAY
¢ OpyraM KodphumMeHTOM NPeJOMIEHHMA B MEHSCT CBOE HANpPas-
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neupe. Tak kax x0dQdHUMEHT NpenoMNCHHES 1 3ABECHT OT JUINHMLE
BOMAREL, TO YrOJl OTKIOHCHMS TMy4a B IpIoMe OYIeT pajduiM ang
pasHbX JTHE BOAH. M3 NpH3MuI BHIIAET cBeT B BHAE GEeCKOHEUHOR
COBOKYNHOCTH NYYKOB CBETA PasHLIX. [UIHH BOMH, T.é&. PasHOro
uBeTa, D3RO OTCTOMIMK IPYT OT Apyra, H BMECTC BOMICHILETO
B NpH3MY GEOTO HyYKa MEl HORYYAM NePNeHAHKYISPHYIO TIPEIoM-
NSIOMIEMY PeOpY DPHIMBI OKDAILCHHYIO [OJIOCKY, B KOTOpO#
11BETA MEHMIOTCH OT KpacHoro o (HoneToBOrO.

Ho oama mpw3Ma He DO3BOJISST MOAYIATh KAYeCTBEHHbLIH
cuegTp Comana. [us 3roro Hykew cHekTporpad, B KOTOpPOM

Puc. 11. ng;ua OPH3IMENROTO CTIEKTporpada

KPOME JHCHEPTHPYIOWETO MIEMEHTa eCTh elle lIeMb, KOLTHMATOD

¥ kamepa, OnTHYecKas cxema CHEKTporpaga ¢ Npa3Molt NokaszaHa
Ha puc. 11. B nesoli vacTH pecyHka n3oOpaxkeHa BXOAHAA Lienb
cnexTporpada, NepHEHIMKYIApDHAS ¥ IUIOCKOCTH 4Yeprexa. Ha
TeJecKolle OHA HOMKHZ OnITh pacmofiokeHa B (OKaAbHOH Mioc-
KOCTH, B Ha Hell crpourcs mzobpaxenne Coanna. Hlenr geiserca
HCTOYHHKOM CBeTa AaA emexTporpada. OT Hee HIET KOHYC
Genoro ceera, yron B KOTOPOrG. OHpemENAETCH OTHOCHTEILHBIM
oTBepcTHeM Tedeckona D/F, rme D—mameTp o0BexkTHBa MWIH
TIABHOrO 3epKafia TeNeckold, a F-—skpupanentHoe (oxycroe
paccrosuue Teneckona. Jlumsa L, B dokyce x0Topoif Haxormmtcs
Wenb, HasmBaeTca KolmuMmatopoM. Jlocsie KOIMMATOpPa MBI
HMEEM . MApaJJICABHMH ITyuoK Oenoro -cBeTa. NAAAOIMER Ha
npusMy. Kag ML TOBODHNH BLIl€, H3 IPH3MBI BuHijleT cucTeMa
NapaIAenbABX MOHOXPOMATHYECKHX (T. €. OJHOH AJTHHEL BOJIELL)
NY9KOB, B pasHoli CTENCHH OTKJIOHHBLUMIXCA OT HEPBOHAYANBHOIO
ranpapaepAs Gemoro nydka. Kaxasii u3 >THX Oy4Xob - najaer
Ha JMA3Y L’»—xamepy,' NOA CBOUM YITIOM U OHM OyayT cobpanni
3ToR KaMEpHOH AHR30# B ee QokambHOR IIOCKOCTH B BHIE
MONOCKA ™ CIEKTPa, WEPNEHABKYIApHON npenomastioeMmy  pebpy.
Crporo rosops, B $OKanbHOR MAOCKOCTH KaMephl MBI MOMYHHIH
HenpepHIBHEI P MOHOXpOMATHYECKHX #W300paxenuii BXOAHOH
wenm cnekrporpada. Kpacrag wacTh cREKTpa  pacnofioxeHa
Onmxe ¥ HAMpaBneHMIO NAJAIOHICTO NYIKa, a ¢HOACTOBAS —
Jangping oT Hero. Jmitia TIONYYERHOH MONOCKH CHOEKTPa 34BHCHT
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OT NPeNOMIAICLIEIO yrAa npuamMkl, koxpdriiesra npenoMicnns
TOTC MaTe¢pHaja, H3 KOTOpOro crefaHa npu3ma, H (okycHoro
paccTOfEHS KaMepHo# mupant L. Ha puc. 11 oxo oGosnaucho f.

OueHp  BakHoON  XapakTepucTHEON, cBasanmodl ¢  mmHOH
CICETpa, gBRIAETCA JHCAepcHA cnexTporpada. PaznmaaoTt yriuoeyio
H NUHEHHYI0 MUCTEpCHIC. YToBad JHCHEpCHE chekTporpada —ato
NPOU3BOAHAA YINa OTKIOHEBHSN JIY4a B NPH3ME N0 ANHHE BOJHBI

%. QO6uuHO 32 dA TPUHUMAT 1A=10"% cm (asrcrpem). Toraa

YIIOBas QUCIIEPCHS —3TO H3MEHEHHE YIVIA OTKJIOHEHHA JIyua OpH
WIMCHCHEH [UMMALI PoNEBI Ha lA(de B paauanax). JInuelinas
JWECHepcHd onpenenseTcds B QOKambHOH TJOCKOCTH KAMEPH KAK
paccTosHde MexAy, NUHHIME CHEKTPA, [MINHEI BOJNH KOTOPBIX
OoTnH4aloTcE Ha 1A, ’

ds de
2o

QopMyna s ONPSACAEHHA JMACHHON AUCHEPCHH NPH3MEHHOrO
crekTporpada BHITISAHT TaK:

2sing c

———'—“—‘““‘(1_%‘ )zf .
\/ t—n?sinly

2 .

3decy o~ NPEAOMIKIOWMIL YION TPU3IMBI, n— koabdulmenT npe-
JOMICHHS CTEKNa, H3 KOTOPOTO CHeJaHZ NOpH3MA, A — IAHHA
BOMHE,, C ¥ A,—TOCTOAHHBIC BETMIHHBL, OHH 3aBHCAT OT
COpPTA CTEKNa.

H3 sroit GopMyNsl BAOHO, YTO MMCTEPCHA TPHIME 0OpaTHO
NPONOPHHOHANEHE [UHHE BOJHH.. OTCl0oga clepyeT, 4WTO KpacHas
9aCTh COEKTpa OYOET ©%aTa, a CHHAA pACTAHYTA.

JucneprupyioliiyM - NEeMEETOM MoXeT OmHTh W audpak-
moHHEaA pemgerka. Kax dpasemo, oHa TpencTaBaseT coboff
TONCTYIO0 NMACCKOHAPA/UICNBHYI0 TUIACTHHY ¢ HANBUICHHBIM B Ba-
KyyMe CROEM aMOMHHAS Ha onuoli mosepxsocTH. Ha aroil
TOBEPXHOCTH CHEIMATBHRIM ANTMAZHBIM PE3UOM HAHECEHH! Na-
pajUiefEEbie GOPO3AKH —INTPHXH pelreTku. Konmnvecrso mrpaxos
Ha pa3KelXx  pemierkax OsipaeT passoe—or 50 mo 1200 ma
MIUTAMETP. Paznokende B CHEXTp DANAIOWIEro Ha TRKYO
peleTEY CPeTAa NPOHMCXOAMT NoA AcHcTBHEM ABYX (E3IAYECKHX
3akoHOB. JwdpakmEd CBETA Ha e (IHTpHXe B JAHHOM
. CHY4ag) H HHTepQEDEHUHM JIy4el, OTPAXEHHHX OT KaxIoro
wrrpHxa. Mt Be 6yAeM 30eck OCTAHABIMBATECS HA TEOPHH
AuPaKUHOHROI  pemeTkH, OMHCAHAOH BO MHOTHX ydYeOHEEAX
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¢mugn. TMoxkaxem Ha puc. 12, B EKaKOM HANDABNCHHH HIYT
OTpaXeHHble IyYKE DA3HRIX LBETOB [PH MAJCHHH HA PEWETRY
fenoro ceera, EcAM Ha [PRIIETKY NOJA FKAKAM-TC YITIOM HajacT
mytok OGeOoro CBET2, TO B HANDABNCHMH OTPAXERHOTO MO

N $
. .p‘\\' ‘u’%“«
& W0 g0

-

—
i e |

o
(7 e

(ks>

a

I Ay, A
122,
napsogK

Puc. 12. Orpaxkerue cBeTa OT nﬁcbpamuouuoﬁ peleTRE

OoOBIYHOMY 3aKOHY TCOMETPHYECKOH ONTHKM Myika NOHDET
.TaKke Oenwulif CBeT, HAIKBAEMBIH HYJCBHIM IOPALKOM.

OTOT CBET OTPANKAETCA 3EPKAALHBIMH TIPOMEKYTKAME MEXY
IUTPEXAMHE pelieTkd. CBeT, OTPaKCHHEH IUTPAXaMM, JacT Chek-
TPH CHpaBa M CNERA OT HysneBoro nopaaka. Ha puc. 12 moxasano
no 2 TARMX CHEKTPA HIH HOpSIKa ¢ kaxnoll cropoHm. Ha
caMoM fede HX MoXeT OBITh ropasao Oomeme. B ommame ot
ClICETpa, BOMYY4E€MOTO ¢ OpU3MOl, MEHBIIE BCETO OTKIOHSIOTCA
OT HanpabjleHHa Oemoro myyka d¢moneroBas 4acTe CIERTPa,
a Ooipwie—kpacHad. Oco0eHHOCTBIO CIEKTpa 4BIfSETCH H TO,
49TO  YIOA MEKAY JIyYaMHe . OBYX (PHKCHPOBAMHBIX MUIMH BONH
pacter ¢ HoMepoM mopsagka. Ha pec. 12 sEgHO, 4re yron
MEXAY KpPacHbIM H (GHOneToBuIM cBeToM Bo 1l mopsixe NpRMEpHO
B 2 pa3za Oonmemme, ueM B | nopsoke. Ettle onma cyllecTBeERAS
XapAKTePACTHEA CNEKTP4 — HAJIOKCHAC IOPpAOECB. B omsoM ¥ TOM
e HaNpaBACHHH HAOYT Ny4H, NIPHRAANERKAIME PA3SHBIM HOPAIKAM
W HMEIOUHEEe pa3Hble JNMELRL  BOJH. 3aKOHOMEPHOCTB 3TOT0
HANOWeHKS BHPAKAETCH CHeAyIoweil npoctoit dopmymod:

khy=const (KOHCTaHT4, T.€. MOCTOSHHAS BEIHYHBA).

3pece k-—uoMep MOpAOKA, Ay—— AJMAAQ BOJNHE! H3NYYEHHS B K-M
nopaake, [oscmum a1y dopmyny Ha nmpumepe pec. 12, Idycrs
B Hanpabjenun 4 B 1 nopsaake peimerxm (k=1) nper KpacHEIH
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CBET JIMHOH BONHEL -h;=6500 A. Torza mo dopmyne HAXOIEM
" 3HAYCHHE EKOHCTAHTRL consi= 1 x6500=46500, ﬂoncranuu ‘B MC-
xompyio dopmyny k=2, RaiineM, WeMy paBHa Azl :

212=6500, 7&2-7‘-—3250 A?

T. €. B HampghucHuM A wuzmer cper M3 li mopsaka ¢ UmMHO
BoyEL 3250 A. 310 ynbrpadmnoneToBoi CBET, K KOTOPOMY HALN
a3 HEWYBCTBHTENEH, TAK YTO ODHAPYXKHTE €ro MBI CMOXEM
TONLKC € TIOMOMIBIO CHEUHANLHEIX NOPACMHHKOB CBETA. .
) Ecim MBI X0THM HalJBOJATE BO BTOPOM- H (oJice BHICOKHX
MOPSAKAX DEIHETKH, TO TaM OyAET HAKIAALIBATLCR HITYyHCHME
PA3HKIX JIAMH BOJH M3 ONTHAECKOro AMANA30HA, T. €. BHIUMQE.
yenopedeckaM rmazoM. Tak, ecnm po U mopsake Ay =6500°A,.
k=2, 10 B IroM xe wHanpanemdu w3 I nopmaxa waet.
6500 -2

HINYICHHE Aj= =4333 A, UTQ yXKE BHJHO TAA30M. Yrobut

pPa3leNATy WHIYYECHWE pa3HbIX NOPAIKOB, OOBMHO HCHONBIYIOT
CTEKIAHHRIE [BETHHE QHALTPR., B HameM clyuae, echd Msl
Xorum HaOmoaTh Kpacuyle objacte cmektpa Bo 1l mopsanxe,
Hajo meped INENBIO, 3 JyMIHE NOCAE Hee, MOMECTHTb KpPacHBI
T OpaExeBsii Guibtp. OB ne nponycTur cHEMi cBeT 3 LI
nopaaxa (A=4333 A). Ecna xe Hano RabMONATH CHHIOW 0ONacTh
. B 1Il nopsike, crenyer cHHHM GUIBTPOM «OTPE3aTH». KPACHYIO
YacTh cnekrpa, O Xdpd&’l‘epﬂcnﬂtax CTERIAHHBIX Qmm.'rpon Gync'r
CKa3aHO HEXKE,

Cuexrporpad ¢ mmdpakngorHoll pemeTkoil no cpoeit cxeMe:
M40 OTNHM4€TCH OT UpH3MEHHOTO cnekrporpada. Jomkuel
[PHCYTCTHOBATE TE JKE OCHOBHEIC MMEMEHTH — [HCNh, KOJUHIMATOP,

-kamepa. Ho Tak Kak COBPEMCHHBIE POINCTKH B OCHOBHOM
OTpakaTellbHple, TO PACHONONCHRE ITHX IMEMEHTOB MOXKET ObiTh
apyrum. Ha pac. 13 npusefiena ofHa H3 BO3MOKHBIX ONTHYECKHX
cxeM cnexTporpada ¢ perueTkol. 3meck KOJNMMMATOP H KidMEepa -—
BOTHYTHE cepuaeckue 3epkana. . PokycHoe PACCTOSHUE KON

© mamaropa f,-a xamepsi f°. [lpyras cxema (puc. 14} ucnoanayer

B KQUECTBE XOJUTMMATOPa M KaMepsl OAEH O0BEKTHB.

BakHON XAPaxTepHCTHKOH AMPPAKIMOHHOrO cnexrporpa,q:a

Apasercs ero jmenepers. Jnx aebomsmmx yrios na}:emm cpera’

Ha peIHeTKy OHa Bmpaxcae'rca tl)opuyﬂoﬁ

ﬁ___ik-c:- 1077f

3aech kK — HOMEp TIOPAAKE CIEKTPE,; ¢— YACHO INTPHXOB Ha 1 MM
peltieTEl, f— (poKycHOS PACCTOSAHAE KAMEPEI 8 TEX Ke eAMHHNAX,
yTe W di— nAHeiiRoe PACCTOSHAE . B ¢oxaneHOH AIOCKOCTH

C 2R



RaMepH  JyueH, OTAMYANOIMXCd IO, JUIHHEC BOJIHB HA dh (»
anrcrpemax). OGnno Oepyr dh=IA. _ o

B kawecTBe NpPHMEpPa pAcCUHTaeM 0. ITOR opmyne aMc-
nepcaio B | mopsake cnekrporpafa ¢ pemerkoi, uMeronrel 600

Puc. 13, Cxema  mudpakumosHOTO cmrrbor’pact:a- ¢ IEPRAIBHBIMY KON~

IMMATOPOM M Kamepol: [ — tiems; 2— XonnHMatop; 3— audpakunonius

pemerka; 4—kaMepa; J-—GOKAIBHAR TUIOCKOCTh, B KOTOPOH CTpoWTea
: : COEKTp - :

sz
o at
;:‘

Puc. 14, Cxema  aBTOXONTMMAMOHKOIO  CMEKTporpada:  [—mienb;

2 —oBbeXTHB, CHYKAIUAR KONAHMATODOM M ¥amepoil; J3—andpaxuu-

OHHAA peileTkd; 4-—(ORANBHAA NJIOCKOCTL, B KOTOpOl  CTPOMTCA
: : CHEKTP . -

OIFpuxod Ha MM, PORyCHOE paocromné EaMeprl crnekTporpada
7 M=7000 mm. Tloaywnim :

%:1 -600-10~7 - 7000 =0,42 mm/A.
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Yacto nomsayiotcas obpartrof nncnepcngﬁ, T. € % B mamewm

di
ciryuae Py 42 =273 A/MM

Eci# cpapHMTL BRIDAKEHHE UM MPH3MEHAOTO H IH(PPAKIM-
OHHOTO CHERTporpadon, TO OCHOBHAH pa3HMIA MEXTY HHMH
B TOM, WIO B CIyite HPH3IMEHHOIO ChekTporpadd dECmEpcHA
3ABHCHT OT ANHAHH BOTHRI A, 8 B AAGPAKIHOHHOM HE 3IaBHCHT.
"B HeM JHCNEpCHs pacreT HpH hOepexcde 'k Oosnee BRICOKHM
. nopaakaM (MpOmOpUUOHANIEHO HOMEpPY Nopsaka k).

OcTanoBEMCS Ha HEKOTOPRIX OCOOEEHOCTAX cnexrporpada,
HE3aBRCEMEBIX OT BBHIGOpA NUCHEPrUPYIOLIETO 3AeMeHTa. Beibop
TOH HOH WHOH CcxeMpl cmexTporpada, pasMepoB €ro 3INEMEHTOB
3ABMCAT B HeMAaJiolt CTelleRH OT . XApakTepHCTHRK Teaeckoma, Ha
BEIXOZE KOoTOpoTo Oyamer ycranosneH cnekrporpad. Kak ropopsar
aCTPOHOMEL, cTieKTporpad moJnkeH OBITH COIMIACOBAH € TEHECKO-
moM mo cherocujyie. ToscHAM 3T0 Ha pre. 15. CrneBa ycnoBHO

-

g

 Cnexrpocpap
Puc. 15, Cornacopanie Teineckomna H cuekTporpada 1o ceerocwe

mo0paxed TeAeCkom, AMaMeTp O0BEKTHBA XOTOporo pasen D,
a dokycHoe paccrosuue F. B doxraneroil 1I0CKOCTH Teaeckona
HaXOMUTCA MIENb CUEKTpOrpada, cpasa OT KOTOPoil pacionoxken
ciiekTporpag {Ha pHCYHKE NOR43aH TOJBKO KOLTEMATOP). Cret,
maJaiolif Ha LIeTb cHeKTporpada, mpeacrapnser coboil KoHyc
¢ yrnaom pactbopa D/F u sepmmmod O Ha Inend. ECTeCTBEHHO,
4TQ B CHEKIporpade OT IHelR CBET OVAST DacupoCTPaHATLCH
B TAKOM X¢ KoHyce. OOTUMANBHBIL pasMep KOEMATOpa HAMO
BLHOHPATE TakUM, YTOOH BeCh NYYOK, NPOHIENIHI depes INens,
HpoIlie)l H' 4epe3 KOMTMaTop (RIH OTPA3®iCA OT HETO B -Clyuae
opepEYecROTO 3€pEajiia). DTO YCHOBHE PARHOCHIEBHO paBeHCTBY
Di{F=dlf, 1.e. OTHOCHTENBHBIC OTBEpPCTHS (B CBETOCHNBI} Te- -
ECKONa H KOJNEMATOPA HOJDKHBI. OBITH paBHLL '

ITocMOTpHEM  TeMeph, KaKOBO MOXET OLITh COOTHOINCHRS
RAPAKTEPHCTHE OOBEKTHBOB (HAE 3epEAN) KOLTHMATOPA B Ka-
Mephl. Tagk Kak, N0 CYTH Jdena, CHEGKTP €CTh IOCHEeIOBATENb-
HOCTH MOHOXPOMATHYECKMX H30Opakenuii BXomHoll menH, KOTO-
phi¢ CTPOAT KAMEPA M KEOJUIHMATOP, TO pasMep MOHOXpPOMATHAYEC-
Koro m300pakeHAA IOSNIH 34BHCAT OT OTHOINCHHA (OKYCHRIX
paccrosmmit komnmMatopa (f) u kamepsl (f'). Ecom mmmpuna
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1ETTH pamla a, TO umpnna e MOHOXpOMaT_’B‘leCKOI‘O H?.oﬁpamenns
Gymet :

5=

[Mpr OGomsloM 5 OyAeT CHILHOS NEPEHANOKEHHE COCCHHUX
MOHOXPOMATHYECKHX H300paxcHHE, T.e. yMCHBIOHTCA YHCTOTA
CHEKTpa, YMEHLIOHTL § MOXHO YMEHBREE f' MK YRETUYAB f.
Bonile MB HPHBOAETIE (OPMYNE JUCIEPCHH, W3 KOTOPHX Bbimo
BHOHO, YTO C YMEHbenHeM (OKYCHOTO paccTOSHHS Kamepht f'
pucnepcas Oymer ymenblatihed. IlosToMy [OnS YBeHUCHHA YH-
CTOTH CHEKTpa my9ule BHOpaTh OOBCKTHB (HIH 3€DEANO) Kol
smMaTopa ¢ GoybimEM f. Urto kacaeTcs NBpHENR Weny 4, To
ee pLiGop He mpowssoien. M3 Tombko 4TO mpuBeneHHOR dopMyml
BHAHO, 9TO S9eM IMpe Iielb, TEM XYXe 4MCTOTa cmekTpa. Ho
¢ yMeHBlIEHAEM IUHPHELL MEJH B CAEKTPOTpad NpOXoAHT MeHbIIe
cpera. ONTHAMANBHCE 3HAYCHHE NIMPHHEI -IIENH, HA3LIBAEMOE
HOPMAJBHOH IGHpHEOH IHENW, onpefenseTcd QopmMynoH

F
AIN:?LFDF’

rae A—J/THHA BOJNHBI B TeX Xe eNUHHHRX, YT¢ M IOMpHHA
wenn Aly, F/D—HanMcHBIODHE A3 JBYX OTHOCHTCIBHBIX Goky-
COB— TENEeCKOIa H KoJUMMAaTopa, eciH OHA He paBwnl Ha
NpaKTHKE TONBIYIOTCA LMPAHOE INETH, ompejensemMol Mo 3ToH
dopmyne wim meckonbro Gonbule# (no 2Al7).

CTEKASHHBIE CBETO®WUILTPEI

Brone MB ynoMEHaME 00 HCHONBL30BAHHM CTEKIAHHBIX 1IBET-
HHX GHNBETPOB JUIA pasjcleHMA HOOPSAKOB CTeKTpa ¢ audpax-
UHOHHO# pemteTKol.

UTo e TaKoe-—CTEKNAHHBE CBeTOPMILIPH?

Onu npenpcrarasior cofolf WIocKomapa/UIeNBHEE INACTHHKH,
CHENTAaHABIE M3 OKPAmIEHHOTO B Macce cTekna. B lapucuMocTH
OT Ipera Takolf OQUALTp NpomyckaeT Ty WiH HHEyK 00jacrb
enekTpa. [Honoco#l npomyckanus GUALTpa HaswBaeTCA BEJHYHHA
HETepBana ANMuH BOAH, NpONyck3eMbiXx ¢mmbTpoM Ge3 cymiecT-
BeHHOro ochaabnenus. [Ins CTeXIAHHBLIX QEILTPOB IONOCA NIpo-
OycKkaHEs ROBONMLHO Gompmas—oxono 600 A. I'pybo obaacte
NPOTYCRAUHSA GUILTPa OTpaXxeHA B ero. SyKBeHHOM ODOSHAYCHHH.
B tabn. 2 npuBe/ieHn cTaHAApTHLIe HA3BaHAA GUIBTPOR E UBET
nponyckaeMoro #MHE cbeta, Bosce Toumo (RIBTP XapakTepHiy-
€TCA KpHBOH HpoOlNycKaHAs. [IBe Takme XpHBHE i CHHETO
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© Tabaxia 2

o Ymu.cmr;ta . _ "Haer .cre:.rm . Tmicm'u; . ) lﬁﬂ-qe.m. '

| vec. anrpaq;uoneronuﬁ- - ke I(pacnbli‘i :
@ DHONCTORBIH | ‘Il ke ﬂndﬁpanpacuuﬁ
CC  (Cunnif . ' -NC Nyprypabiit
C3C | Cune-senenniit - : ‘HC . [HefttpastsHeit )
3C _%nengﬁ TC T_cmugi? o 'rpa duo-
K3C. )I(emo-mgﬂ_uﬁ- - ‘I BC * {BeciseTnuit :?Macé
. ' . Hu
L XKC .
oC -

_ _ ,d/mm m», 3 .
_Pnc 16 Kpnsme nponycxamm ,m;y(:;c gmcmnﬁx cne'rodmnnpos cCce

: tl)HJIBTpa CCS " -opawlcesoro 0OCs npnnenenu Ha pHc 6.
ITo ropmomanbnoﬁ OCH OTJIOKCHB IUMHB! BOJH, 8 IO
BEPTHKATHHOM — ﬁponycnanﬂe cbum:rpa ‘B TNPONEHTax OT
_ na.uammero CBETA. :

. e HHTEP@EPEHHHOHHHE o '
, Id HHTEPG)EPEHLIHOHHO I'IOJUIPHE)AIIMOHHLIE
oo OHUJIBTPBI - :
lﬂapom HO0CE TIPOMYCKAHKA CTEKISHHBIX cnerodamrpon
. OTDABKYMBAET BO3MOMMOCTH HX HCHOMSIOBAEKS NPY DCHICHUHA
- acTpoUIMVECKHX 3aMau. Do MHOTHX Cay+dax nyxm Boee

yakonojocisie GHABTPLL .

Hurtepdepenmronsie :prmm‘pu npemawwr coboit mna-
'CTHHKA H3 CHOEIHANBHEX OpPO3PATHBIX MATEPUATOB C Mnomc.rxoﬁ-
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HEIMTA mmxrpmecxmn NORPHITHAMH. Mrm:p@epemn orpa-- a
WEHHBIX OT OJTHX CHOEB MAydel NO3BONRET NONY4uTs uiApT,
xpABas cnenpanmoro IPONYCKAHUA ROTOPOTO COMSPRKHT YIKue
PEe3KHE MAKCHMYMSBE, Pa3HCCCHHEEC Ha OONBIIEE DACCTOSRMA HO
amaHe posaMpl. llldpaHa OTASNBEQIO MaRCHMMYMa B PasHbixX:
dumpTpax OpeacT o7 50 nmo. 0 A, a B ormenbHBIX CAYHasX
aocraraer 1 A. Paccrosane mexty MakcuMymanmi 200 A 1 Gosee.

[Mocranun - COOTBETCIRYIOMMIE CTeRIAENE dunsTp mpes
ameptbepeﬂuuoanum MBI MOXEM TOJNYTHTE ° ysxyto nosoCy
ﬂpOH}'CKéHHH

Eule Gomec yaxym AOMOCY TPONYCKAHWA MOKHO no;‘xyqu‘rh
¢ BHTCPHEPEHUHORHO-NOIAPAIAHAORELIM GuAsTpoM (UIIP)—oT1 .
| a0 005 A. Dro ywe wuensil crokapil -upubop, rTpeGyoumif
Ans  cOell  paGoTH CIPOTO  ONPENeACHHON OpHeHTAUMM  OT-
HOCHTEHBHO TPOXOAZIUETO CKBO3L HETO HYWKd H. HOLICPXAHHE
pabouell Temneparypst ¢ -Togsocrsio  mo 0,17, Wsroropmemme- -

TaRoTo QuabTpa Tpebyer BHICOKOrO HCRYOCTBA, TRYGOKHX SHanwit.

ONTHKH. ODPAIGCHUA X CHCUHANLHOM & JHTepaType W HANHuHS
TOKUX MaTePHANIOB, KK onrTHYeckHil mmaT umnpomn‘ue
[LICHKH. )

Yame acero nnrep@epeuunonuo‘noupuaauuommc d)wu.fpu' -

menardT Aas Habmopmemus B xpacHol mamma ropopoma H,. Jns
sabmolennit xpoMocdeps! B ITOH JHHRE HYKHZ ROJMOCA Dpo-
AyCRaHUA GUIbTpa, puBHEA und meunue 0,5°A. Takol dmnbrp,
Kak NPABWIO, . NPOMYCKACT. JIAL HECKOALKO UPOUEHTOB (MHOrXa
2%Y najaroinéro- Ha HerC WIdyMenua.  Jins TeX, KOMY FOCYacT-
JHBUTCH  HMETh umepq:epemumuuo-uompmauuouauﬁ qmm:rp _
pacckaxeM ©8 YVCTaHOBKE €ro Ha TEECKOHE. -

Ooruno UME OPEeACTABNALT coboil. munuEap ANHHOH 20—~ S
30 M m - gHameTpoM - okono 10 oM. Ceer npoxomar 1o oM. .
ITOr0 'UHIHMHAPA HEpes OROIIKO ‘PasMepoM OKONO - 3 oM. i’]pﬂ"_- S
TAKOM Ma.TIEHbKOM okoIIke W GORBIWIOA - AnuHe acuo, uto

l'ld;'ldiOI.Hl'IH Ha (I)HJl'pr HY‘IOK cBeTa ,JIO.HKGH O‘ICH]: S MAJO

OTKIiOHﬂTbCH oT OC'H nytu{a, HHAMC oH l'IOI!d.,IIBT Ba 601(05‘}:[6'.

CTEHEH - tl}ﬂﬂb'rpd ,Ila A’ taM’ q:nmfrp YCTPOEH Tak, WO nyinne"'.

reero ©H paBoTaet, ‘KOorfda. Hamaromui Ha Hero Hy‘l(}k ceera

Mapasnenbislil HAR PACXOIUTCA AOA yimoMm He Honasme B.2—0,37,

Bonmoit sec % TpeboBaHHE DRAPALICTHHOCTH ITyuKA ycﬂomm-_'
wr ycrapoexy MIIP ma - tenecrkonie; BosmoskHa Takan’ tema -
yeranosky MM ma’ pe(]xpaxmpe, KaK uaoﬁpamenu.ia Ha pHC. 17,7

O6pexkTHB 01 crpout uzodpaxenne ConHEA ATH €ro 4acTd AB

B nrockoeTH Fj, Kopotkookycubiii 06beKTHE: 0;, ‘BaxomsAics -
OT HAockocTH Fy HAa CBOSM PORYCHOM paccTONHUN, IEPCXBATEIBACT . -

BECh IYSOK M TIPEBPAIGMCT €0 B napanneabHbifl, - ARy vepes
Hi1d, Bumemunﬁ ui HIICD napanﬂenbumﬁ nyqox n-mae"r Ha

VHOH Cremsmss .0 L om0




0OBeKTHE (3, CTPOSHIME YyxXe MOHOXpOMAaTHYSCKOe H300pameHue i
Commna B miuockocTH Fy.

Puc. 17. Cxema ycTatioBkR HHTEP(EpPeHIMOHHO-TONAPAIANHOHHOTO
$unasrpa (MIP) Ha Teneckone

Hns toro, wrofsl Tpyba TeNeckona He cTalid OYeHE JUTMHHOM,
HHOTHA BROJAT B 3TY CXéMY JABa IUIOCKHX 3¢pkana nepen UIld,
KOTOphlE MO3BOARAIOT pacnonoxnts WIID napamnensso Tpybe
TeNecKOna.

MUHKPOGOTOMETP

Jna xonmuecTBeHHOro u3ydenns dotorpaduii ComHua u ero
CIIERTPOB HCIOAL3YIOT CHCUHANLHEIC IPHOOPEE— MHEKPOGHOTOMET-
‘phl. OHF [O3BOJAIOT BHIPA3HTH MOYEPHEHME TJIACTHAKM B TOM
WIA HHOM MECTe Ha Hedl B BHAS HHCTA. _

OnumieM Haubonee pacmpoCTPaHEHBEIH THI MERPHPOTOMETA,
B KOTODOM CBET OT JAMIM MPOXOAHT 4Yepe3 H3MEPAEMYEO
doTonNacTAHKY (Heratme m3oOpaxerus ConHma MR CNieKTpa
ConHua) H OOHANAET HA CBETOYYBCTBMTENbLHBIN NpHeMHEK {(do-
TO3HEMENT, (OTOYMHOXHTEN: B T. 1.). [lpmGop permcrpmpyer
BOIHHKAIONNE IIPH 3TOM TOK. JTO TOJBKO ofias cxema paboThl

Puc. 18, Ournveckas cxema MukpodoTOMETpPA

MEKpofoTOMETPa, Peanuunii npubop sxmouaet B ceGs 3epKana
H OOBEKTHBE], (OABWRKHLIA CTONAK [J8 YCTAHOBKH HETaTHBA,
ens W MBEOTO &OpyrEx neranefi, Ha pme. 18 ‘maHa cxema
meExpodoToMerpa M®-2 ¢ wepesmeMm ero gevanei. Vicrowmmx
ceera L — nammouxka {(oOmumo 12 B, 30 Br), .muTaloinasca ot
aKKyMynsTOpa MIH vepe: crabmamsarop oT ceTH. Konaercop
K; maet pesxoe w30bpa)eHne HATH JaMIOYKH HA MEKPOODLeKTHBe
Q. xoTOpslil [gaeT YMEHLIICHHOe M300paskenHe KOHAESHCOPA Ha
wracteAke I7. OOwvexTHE (; CTPOHT YBenmYeHHOe B 20 pa3
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H30ODPAXKEHME OCBEWICHHOH YACTH TUIACTHHKH, HAa 3JKpaHe J.
{I3MEpHETENLHAA LIEAL, HAXOAANMIAACA B LEHTPE 3TOTC 3IKPAHd,
BHUICHHET H3IMEPASMY!0 B JNAaHHHIH MOMEHT 4actTh H30GpaKeHHS
racTHHEY, CpeT, IPoIeMURH Yepes wweib, KouIcHCopoM K mpo-
cuupyeTcd Ha doromnement @, DPoToTOK HIMEPACTCA UYBCT-
BUTEJIBHBIM TalbBaHOMETPOM. (ITCUETEI rafibBAHOMETPA DPOIOP-
UMOHANBHEl KONMMECTBY CBETa, yhoasilleMy Ha QoToaneMeHT.
QOBMHO B MEEPOIOTOMETPAX €CTh H BTOPAS IUKANA — JorapHd-
MHYECKAs.

THABA 2

OLEHKA BO3MOXHOCT EW TEJECKOIIA

IMpeanmonoxam, ¥10 ¥ Bac ecth Teneckon, cHaGxeHHBIR
skpagoM HIH doTokaMepel, a BO3IMOXHO M CIEKTpOrpacdom.
Bac, KoHEYHO, MHTESpPECYET, KdKHE IIONE3HBIE [UIH DPA3BATHA
acTpoHOMEH 3afgaun Bl MoxeTe pellaTh.

Ho npexae 4em HpHECTYNHTh K BeIGOpY 2amawi, Bel nomaHw
YHCHHTE cebe BosMoxHocTH Bamell annapaTypnt H MecTa Ha-
OMOACHHY M HOCTAPATHCA BHIPA3WTHE MX komHuecTBeHHO. [log
anmapaTypoll i NOHAMAK) HE TOMNBKO TENECKOIl € HpHEMHBIMHA
ycrporicTeamy, Ho M npabopel ans obpaborku #Habmogennit (ot
K4paHjaila W JTHHEHKH o MHUKpOdOTOMETpa).

Hrak, maunem ¢ Temeckoma. 06 OCHOBHEIX XapaXTEpHCTHEaX
ero MBI TOBOPHAM B Hauade Hpeauaymwed raapnl. Temeps
noupodyiite ONpedeNHTE XapakTepHCTHEH - Bamero Teneckoma,
nepeyreneHuble B ota6n. 3. A sanommio oty Tabnmny aas
Teneckona-pedpakTopa, XapaKTEPUCTHEH KOTOPOTO MBI HCHONL30-
BaM B TOpWMepax raassl 1. '

Tabnuua 3

- . JHawenwe xa-
H XapaRTepHCTHRY TeECKOTA PARTEPRCTHEA -
aMED {e/IHIALLE €8 RIMEPEHRN) ' naa Bawero
' ' : TERECRONA
'_] Tuo Feneckona *) ' PedpaxTop
2 | AnameTp OCHOBHOTO ONTHYCCKOro 3ACMENTA, cTpos- | 160

mero m3obpameHAe (MM)

3 | ®PoxycHOE PACCTOAHME OCHOBHOTO ONTHMECKoro ae- i 1000
MERTa (MM} .

4 | OTHOCHTENLHOE OTBEPCTHE TEJISCKOmA 1:10.

5 |Paspemaroman cnocobHoCTE (CeXYHOLI AyrH) £2

6 | duamerp wrobpaxenna Coanna s doxyce ocaob- | 9,3

HOro 3NeMeHTa (MM} .

* Pedoextop, peppakTop, CMEIIAHHAS CHCTeMA
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Hpodoawcenue mubs. 3

Inavenne Mu-

i KAPUETEPHOIBEY I RCROIT : UK FEPHCIBRN
. th&c[\ . e o HIviey , X ‘;‘.“ 10
) Te_.'lecl((‘llﬂ
7 {Cuctemy yAUHEHHT POKYCHOFO DUCCTOARUS *) Oxyssproe
. . : ) | yBEFUICHUE
8 [ZxauBaichtHoc QOKyCHOE puccTonnie (Ma) 1 10000

9 {Pamep wio0pikenks ConHna Ha  BbiXoge Te- |93
’ TRCRONH (MM} )
19 IMacuvad  okonwatedsHoro  wiofpameuns  (cek. | 20.6
AYTHIMM)
b Aaverp sTOpH‘iH(}; 0 JNeMenTa, YAInEMmero do- | S
KyC (OKYIAp&. O‘Ip}!ila"fe"lb}l{)ﬁ JHHIH, BRTYKIOFO
~ o isepkaaa} (mm})

12" {QOKYCHOS THICCTORHHE BTOPMMBOrO XIeMEHTA (Mm) [ 10
- 11 1 PaccTosnme BTOpHMHOTG  WeMEHYA OT  FIdBHOTO I{}II
1 .. jonThYeckoro aeMerTA (MM}

“14 [ PaccTognue ©7 BTOPHUHOFO. wWiementa 20 ero deo- | 110
K ThHOR TROCKOCTH  (MvM)
i3 | Puspouiaiomlas . cniocoGHROCTE Beero TEaeckons {(vmm) | 0,061
i6 [AaMaa Beoro TOACCKOMa (M) - 1120

# OgyNupHOE ye/iieeHne, 10:obbexTis, BAUYEIIOE BTOPHSHOE 3CPRUI0 M T. i

AHATOTHYHYO TaGAMHY MOXHO COCTABMTH A7A COIEKTPOIpada.
KpoMe XapaKTepHCTHR TENECKON HAA0 3HATh, KAKAMY PoToMa-

Tepuasamu By pacnonaraere, KakoBul #X 1apaKTepHCTHKN {oGimas

YYBCTRHTESABMOCTY, CHEKTPANLHAHY YYBCTBUTEIBHOCTD H PAIMEpH

" 3epHa). HEMIUIOBAXHOE 3UATCHHS HMEKOT M RTMOC(EPHBIC YCI0BHR
B MECTe HaOMOCHHS, TAK HA3HIBACMEIR acTpokamMar. JliobuTemo

4CTPOHOMUH, KOHSUHO, FPYHHO TPOBECTH HCCISA0BAHNE 4CTPOKINMA-

“Td O HOJHOH [POrpaMMe, KK 310 JeNa0T acTPoHOMDI apH Bribope -
- MECTd. ATR oocepBanplm Ho ,I.lBe-TpH xapamepmrum MOXIIO -
. ROJYKTh.
HyxHo - uonomn cefe’ 23 HPEbUNO FEPER HawAIOM xamom'
HaGAKNEHHS. APUAOKATL KYCOR MHRAHUMETPOBOH GyMdlM X xparo
wiobpaxenns CONRUA H ONPEIE/NTE, B KAKAX NPeientax Komnednercs
Kpait, Gepepesa 31y BEIIMUHMY H3 MHAZUMETPOB B CORYHNLEL JYTH
BcooTBeTCTAHY ¢ 0. 10 Talmunp 3. Peryaspho samicuisan seaunny
APORKAHNM, Bh_l C\-iO;KETC OINPCICIMTE CPAATIQe JPOKIAHUE H HIMCHEHIIC
€EO CO BpeMeHeM. Bropad XapakTepHeTHEL — XadeCTBO H3obpake-
HHa. D10 I0BONBHO  CyOLeKTHBHAR XapukTepHeTuka. OORMHO
’ OIIQHHBalOi KAUeCTBO R?OG[’I&)KCHHE Ho Hﬂ!ﬂﬁd‘I.HbHOH IR, KAk
OTMCTEKH B INKOSC, 5 HAHJYIIHE H306pd)l\CHHH. KO veTRe
BHAHLI BCE TOHKHE JETAaau, PA3MER KOTOPRIX TOYTH COBMAIACT
C panpeilcHHen TEASCKOTa, DT0. MOTYT GHTE OTIENbHBIC TPAHY LI
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WA CKONIGHHA TPAHyHd, TORKA® CTIPYKTYDA NONYTEHHE NATHA.
pe3KOCTh Kpas Iucka, |-—mpasxygmme nio0paxesMs, Koraa Bee
HEeTEH pasMbiTel. Bes mkana omenox ot 5 Ao |1 swpalbaTeisaercs
KaXIBIM HAOM0AATEREM TOCTEHEHHO, HO MEPE HAKOTUICHHA ONBITE. -
TpeTkd XapaKTEPACTHRA —COCTORKHE nHeba: Hamnuue o0Iaxos,
JHIMKH, MPO3PUYHOCT: aTMochepbl. ITH A3HHLIE TOXKE ClemyeT
3aMHUCLIBATD PEFYJAPHO BO BpeMms HaGmozenwit. Co BpeMeHEM BhI
CMOXETE HeTKO CKa3aTh, 9TO, HAUPUMED, «HaAHAyduse HabaroaeAHs
noNy4aTCA B YTPEHHME 4acel B NepBOH NONOBHHE aBrycTa. B aro
BpeMa MOXHO ypumeTe Aeraiun #a Coadue pazmepom 1,5—2
CeKYHABL Ayri». 3aTem BCTACT BONPOC, ¢ Kakod TOYHOCTE) BEI
CMOMKETE USMEPHTDL TIONOXeHHe AeTanch Ha ColHIle H HX pasmMep.
Hanpumep, ecs TENeCKON MOXET PA3PEHIHTh JETANH H300pakeHns,
OTCTOSLHME APYT OT Apyra Ha 0,06 MM, a H3MEPATE PACCTOAHRS B
MOKETe THHeHKOH ¢ METIMMETPOBBMI JCNEIMAMHE, TO ACHO, YTO 00
ONIPEEICHHH PRIMEPOB TOHKOCTPYKRTYpHbIX obpasosanmil ¢ Takoit
«H3MEPATCIBHOH TEeXHMKOH» TOBOPHTH He npmxojurcs, B To me
BpeMst npH MaciTabe niobpaxenns Connna 20 cexyuz OyTH HA MM
C HOMOUIBEO IMHCHKA Bl MOXCTE ONPEIeIHTE PACCTOMMME ATHA OT
HeHTpa OHCKZ ¢ TOuHocrelo 0,3—0,5 MM, T. e. 6— 1", wro mma
MHOTHX 3aJa¥ BIIONHE NPHFOJHAA TOMHOCTD. :
B nmobom cryyae, KaxkMMu OB H3IMCDHTENBHBIMHE CPEHOCTBAMHE
BHl HY pacliOoNATafd, HAAC 3apdHee 3Harb TOYHOCTh BailEx
wiMepeHHii. OBpaTuMcd k npocTefiieMy npAMepy. Bain teneckon
noctpoun mobpaxenwe ColHua Ha SKpaHe. Bol XOTHTE HIMEpPHTh
JuameTp OGomblloro comHeyHoTo naTHA. Ilpsknanmpas nmueky
¢ MHANHMETPOBLIMH JENEHHAMH KM KycOK MIULTEMETPOBOR
OyMard K SKpaHy, Bl OUDENCNHNY, 4YTO ABaMETp nSTHA 7 MM,
Ho Tax xag w3oGpaxenns CosHua ¥ M¥THA ZPOXKAT, TO H3MEDHB
JyaMeTp NATHA BO BTOpoil pas, Bel MOJNYYHTE KaX0e-TO Apyroe
3HaveHne. Jis onpefencH#s LHAMETPa BAM CIELYET. H3MEPHTB
ere He MeHee Tpes pa3, a Jytdme M naTh, janucsiBag Kaxabii
pas nojyymBiueecs 3Hayenme. Kaxmoe Takoe OTHCTBHOS HIMEpe-
HHe o003HAYHM depe3 X, I'me i —NOopAAKOBERIE HOMEP BaHIero
WIMepermst (i=1, .., #; €O BB M3MEPANE' 5 pa3, TO n=35).
H3 arux FHAMBUOYANLHBIX 3MEPERAl HAXOAKM CperHee 3Ha'-IeHHe

X no dopmyne

R.
¥=o2 X
T.e. X PaBHO CYMME BCEX H3MEPEHMI, JCNeHHOM Ha YHCIO
Hivepennii. Ho  nonydeHHOE 3HaueHme ee  HPYErOo  HE
TOBOPHAT © TOMHOCTH BammXx msmeperuii. Teneps Hajo
ONPeAeNHTE CPEeAHCKBAOPATHYMECKYID NOTPEUIHOCTL ONpeHelcHHS

37

f
n;



3TOT0 Cpemnero sHadenus. OHa oOrMHO 0O6O3IHAYACTCA IpEdecKoi
Oykroil O W onpemenserca mo gopmyne

éj‘ (x— )7

n{n--1)

3mas X U O, 3AMTUIIEM Pe3y/IbTAT HALIEro H3MEPeHHA B pyje X + ¢, Tak,
B CY4a¢ H3MEPCHAS IMAMETDA FATHA TPEATONIOKHM, HTO HIMEPHB €70
5 pas, B mONyWUTE YHCA2 B MELIMMerpax: -7 6,5 6,7, 7,2 74 |
Toraa
_ T+6,5+67+72+74

X =6,96 Mm=N,

. o
o={[(T- NP +(6,5=N)*+{6,7 - N)*+(T2~N)}*+
+(14—N)?]/5-4} = /0,0266=0,163.

Teneps MBI MOXEM HAIRCATb, 9TO AHAMETP HAIETO MTHA
D, =696+0,16 . Ecnm vepes Kakoe-TO BpeMA B TOT K¢ WM
CHICRYIOLIAH eHE MBI [IOJY4HM L1 TOYO Xe natHa D, =7,10 mm,
TO HE CMOXEM YBEPEHHO TOBOPHTE O pPOCTE MATHA, TAK KAK.
pazamEa D, — D, =0,14 MM MeHbIne, YeM NOTPEHIHOCTD H3MEpe-
gt ¢. B arom ciayuae rowopar, uto D,, 5 D 3HaiEMO He)
ormaaoTca. . [IpEHATO, 410 © 3HAYHMOM OTIHYHH BCAHYHH .
MOXHO TOBOPHTEH, €CTH HX DasHOCThL HNpEBHMaeT 3. :

Ipe dororpapuyeckux HAGMOMEHHAX MbHl CTAJKHBASMCH
¢ Heckonbko HHOB cutyanmed. [Ipennomosss, BRI He MOPOCTO
noctpornu w3obpaxenwe Connia Ha skpane, HO H chororpadmupo-
BasH Ha TacTuHky obnacte Comma ¢ Gompnmm matHOoM. Ecom |
Tellcpb BbI H3MEPHTE 5 pa3s OMMH M TOT € HETATHB, TO TIOMYyYHTE
G MEHBINE, 9€M B CIY4ac BH3YANBHBIX H3MEPEHHH. ITO €CTECTREH- .
Ho. BemL BeraTHE HE APOXHET, M B BAINH HIMCDCHHAA, BXOIHT
TONbKO Balma JMYHad oummbka, T.¢. OMHOKA, C KOTOPOH BHI
M3MepfeTe MNOCTOSHHYI0 BENMYRHY. JTa OIMROKA HA3HIBACTCA
oumbxoli HaseneHrs. Ho eciil BBl HOIyunTe NOZpRI 5 HEraTHBOB
H NMONyuuTe A KAXKZOTO W3 HHX CpEAHNHe 3HAUCHMA aHaMeTpa
" naraa B OMMOKR HABeMEHHs, TO YBUIHATE, 9O 3TH CpeiHue
3HAYCERE OTIAYANOTCA Mexmy cololl Doapine, ¥eM NONYYCHHLIE
OIIMOKH HADEICHHA. JTO TOXKE CCTeCTBEHHO, TAK - KaK KANILIN
HEraTHB HOAYYCH NPH Pa3HOM OPOXAHHM, 2 CICHOBATEALHO, HATHO
AO-pasHOMY «pa3Ma3aHo» HA HETATHBEe W EMeCT pa3Hull Jaamerp,

Cra’aHHOE BBEIDEG OPHBOAKT K TOMY, YTC DONYMCHRE JHAMETD:
uaTHA 10 $otorpaduyecknm HaOMOTEHAESM COOEPEHUT CNCNYIOLHE
ollepalyn; ' '
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1. Tlonygense HeCKONBERX HETATHBOB 33 KODOTKHH AHTepBan
BPEMCHH,

2. Miamepenue kakIoTO HETATHBA HECKONBRO a3 A HONAYYCHHE
D, %o, Basemenus, rpe k— Homep HeraThBa, k=1, .., A,
n— YHCAO HETATHBOB.

3. Honropeﬂne OTiepaLMK Haxomenns cpem{ero H m.unﬁxn
{10 3HATCHHAM D,‘

k=t =
D= . cmep'eunn -

Temeph MH TONYYHJM CpeliHee 3HAYCHHC OHAMETpa NATHA
# TCTPEIIHOCTL ere onperencnus. Pabora nonymnace Gonee
NpOTOKHTENBHOH, HO TOMHOCTh TOJAYUEHHOTO pPe3yibTaTa BBAULE.
Crenyer 3aMETHTB, 9TO €CJH BBl NONYYHIH OMMOKY HaBeNeHHN
Goplile, YEM [OTPEIIHOCT M3MEPEHHES, TO BH IUIOXC H3MEPACTE,
HAJO NOPHHAMATh KAKEC-TO MEPH K NOBLIICHHIO TOYBOCTH
m3Mepennii, Teneckonl NO3BOJNSET M3MEPATH TOTHEE.

Kagme xe MEpbi MOXEO NIpEHATS? CaMoe NPOCcToe — EIMEPATE
PACCTOAHHA HE [0 HETATABY, 4 IO €r0 YEETHICHAOMY H3IOOPaXEHHIO
¢ moMollpky GoTOYBEIHYUTENA HIK NPOEKTOpA ANA AHANO3HTHBOB.

Mu paccMmoTpenn camerit mpocToil TmpEMEp.

B czock pabore BH BCTPETATECH ¢ Pa3IHYHBIME HEMEPCHEAMY
OONOXEHEH, pazMepos, PaHOCTeH ABYX BeJuvdH ¥ T. 4. [Ipexone
YeM B3ATHCH 34 WIMEPEHHSA, HofymMaiiTe, KAKHe BEIIWYHHBI K HX

Eﬂs"" I'L

the Ny o o 3
]

1 . - L

7 2 3 Aama

Pre. 19. Ilpamep. npencrawieﬂm PE3YALTATOR M3AMEpeHME IHAMETPA
IN9THA B TCUCHHE WETRIPEX JIHCﬁ

H3MEHEHH BBl XOTHTE H3MEPHMTb, Kak 3TO COJACYeTCH C pas-
pelliediieM BAlIeTO. TENCCKONA, KAYSCTBOM H300pakeHHs H ToO4-
HOCTEH) MaMepennii. [lomyume pesyneTat, ofa3arTenrsHO OlEHHTE
cumbkE miMepeRmit ¥ HapefieHwd. Ecoma  pesynsTar  Bailmbx
n3Mepernit — rpadur, A2 XOTOPOM NOKa3aHO H3MEHEHME Kakol-To
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BEMYMHEI CO DBPEMEHCM HAH ¢ PAacCTONHEEM, TO Yy KakIoH
TOd9KH, TNPEHCTARIAIOMER OJHO W3MepeHEe, /JODKRA CIOHTH
YEPTONKA, NOKAILBAIOAY TOTPEITHOCTL M3MEPCHNE, OTIOXKCHHYIO
spepx ® PBHE3. Ha prc. 19 Dpoxajamo wWiMeHeHHe IMaMETDA
matHa ), NeHb OTO JHA Kamaa TOUXa ¢ UePTOUKOH mpea-
cTapaseT 3HaucHHe Dt o.

THABA 3

HABMIOJ\EHNS COJHLIA B BEJOM CBETE

TlepeligeM Temeps K CAMOMY ITABEOMY —KAKHE 34144M
Bpibpate, wro HabmozaTe ¢ EMmelonRMeE ¥ Bac TemeckonoM.
Haurem HINOXKEHEES BOSMOMHBX 32034 ¢ CaMBIX UPOCTEHINnX,
TPeOYIOINAX MPEHHMAILACH NONTOTOBKH M MMHEMARLEOTO 060-
PYZOBAHHA, a 3areM ToCTeneHHO mepeiiieM K Gonee CHOKHBIM.

3APMCOBKA COJTHUIA 'BA" 3KPARE

Benen 3a Damoieem # €ro MHOTOUMCACHHBLIMH HOCHEIOBA-

. TeNAMH NPHUCTYOEM K 3apHCOBKE HATeH # (axenos.

. A% 3TOTO 0%CHb BANKHO nonoﬁpau y,noﬁuy!o o1 TRas:
SPKOCTB M300pa)enns.

TIpR oueHb APKOM HICOPAMCHEN Tnasa Buc'rpo YCTAIOT, 4 Tpit
monrux HaOmofeHmAX u moprATcs. MoXHO, KOHEYHO, HAZE hH
TeMHbIE OYRH, HO Nydine ocxaburp camo m3oGpaxenme Codu.:.
ITo MOXHO COENATE, BBOLM B MYYOK CTEKIAHHLI GHIbTp. Mow:
HCNIONB30BATE HOHTPARALHBIE (cepbilf) RMH XCNTHH GHABTP.
BRIGOpE MeCTa UIA GUALTPA NOMHUTE, 4TO €ro Hemb3A CTas:lib
8 doKyce Temeckona .unn BOMmOsH Eero. Ecam momectarh ¢uanp
B doxyce Bee medexTnl dwnsTpa (napanuHbl, neUAHKH) 6y T
OYeHb XOpOWIo BAMHR Ha m300paxenn Coymma. KpoMe Toro, npn
OonbmIOH CBETOCHIE Tejleckolia B UpaMoM $okyce cobupaetca
MHOPO .€BeTa, M Ball (QUILTP MOXET HEPErPeThCA M JIONHYTH.
Bropoit nyrs ocnabienns m2o0pakenis — yMeHbIUCHHE TRAMETPA
CBETOBOTO NYYKa, AAAAFOLIEro Ha o0LEKTHB Hil BOTHYTOE 3epKao
Bamero remeckona, T.¢. AMapparMuponaHue.

. Jins 37T0ro ROCTATOYHO M3TOTOBHTH MPOCTEHMIYKY KOJBUEBYIO.
auapparMy Ha oGBexTHR W . 3cpxano. He 3abmibaiite npm
3TOM, 4TO YMEHBINZA TaKmM o0pa30M ZefCTBYIOLIEE OTBEPCTHE
Bawzero Teseckona, Bal yMeHBIIAETE €r0 paspellalollylo Cnocod-,
HOCTh. JTO HAKAAIBIBACT OrpaHHYCHHEC H& pasMep AuadparMei

- Ho ot Bmi jgocrarim toro, uro ma hsobpaxesue Commma

MOXHO CHOKoOifio, Oer HanpwikeHHS cMoTpeTh. IlepeiineM x eroi
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3apncobxe. _Cna'iana BAZO: oupen&nm zmaue'rp comreqnoro'
AHCKA. DTO MOKHO CUENAThL RPRAOKUE K 3Kpany MEITEMETPOBYIO -
Oymary wam ampclixy, ¢ DOMOIMBIO KOTOPHX HOCCKOJILEO pay
onpenendts mHameTp. BasB cpeapee 3paveHme M3 TpEX — RSTH
HIMepenRi, Dolyunre paiMep miobpawenns Comnua. [lommmre,
YT0 BWEDIMEE pasmep CONMHOR  HEMEOIO MEHSEICS B TEWCHNE
rofia W3-3a TOTO, ¥To JeMns obpaniaercs Bokpyr Conmia He
N0 OKPYXHOCTH, a DO aunency. 3uMoll m3obpaxesme Goskine,
4 JIETOM 'MCHBILE. Iloa‘muy pas B HeckosbkO ZIHeH Bam nano
Oymer NoBTOPATH H3MEpPCHAS AMAMETPA H300pakKeHRH, JaXe eClE
B me MeHSTM OKYNSpHOe YBemMucHwe Bamro Teneckola.

3arem, HapucoBaB Ha AHCTe SyMar¥ MMPRYJeM OKPYKHOCTL,
JMaMerp KoTopoli papcH IMMasmeTpy mioSpaxenus ConEna, mpu-
JOXHATE 3TOT HHCT K IKPaHy, COBMECTHB OKPYRHOCTE C KpaaMe
Hi06paxeHns. JIHCT MOXHO YKPERUTb H3 3KpPaHe CKPenKamMu,
SakUMaMKE WM KYCOYKaMH  MAarHHTR, €CHH 3KPaE KEIE3HMIR.
B xyamieM cnydac MOKHO IEPESTH JAHCT OZBOE pyxoil.

Nocne 31010 Hapo. OBBECTH TOHKO OTTOYCRHBM KAPAHIMLIONM
BCe NATHA, iMeloumecs Ea Conuiue, MPOPHCOBAB BRAAMMEIC B HHX
i PEAOM JAETan¥ (TcHb, CTPYETYPY TIONYTCHH, OKPYXalompe
nopbih SlpkHe Qakenbl, BHAWMBE Ha Kpasx Comna, upﬂcyﬁre
OITPUXOBLIME JHHESMH HIH URETHRDM KapPaulaimoMm, Trofs Ee
CIOYTATE HX BIIOCNEACTRHH ¢ nsraame. [lpobepHB, Bee JH - gerains
3apHCOBANK B B¢ CMECTHIICK JIH CONHCHAKN HCK OTHOCHTE/IBHO
. 3APHCOBKH, HuHeCHTe B2 Barmeil 3apHCOBKe HanpakieHue CyTouHOH
napannend. JIIg 3TOTO MOKHO OCTABHOBHTL Ha BpEMS HACOBOH
mexaEusM. MsoOpaxewne Comsna HauheT NEpEMEDATSCH No
xpady. Bama 3a5a9a — OTMETHTE B ORYR-TPEX TOYEAX TIONOMKEHHE
Ha JHCTE ¢ 32pHCOBKOE OHROro H TOT0 K¢ ASTHZ Np¥ ITOM
Jeuxenun. COCHRMB 3TH TOUKM npsMoR mimuci, Bu momyumre
BalpapfcEie cyrogsod napannens. Ecom y Baimero tesneckona
€CTh VIPABACHHE BpallenweM TpyOhi WIH HENOCTATHOFO JepRama
BOKPYF HONADROH OCH, MM MOXHO BOCHONIB3OBATECA ANS npoBeae-
HES CyTouHoH Rapa/uienw. [N 7Tore CIBMELTE HECKOZRKG pa3
mobpaxeane Comanma kmosoM o o Ha HebGommuoll yrou,
OTMEYas EKa¥gsd pa3 mojoxeRme ogHoro marHa. [lpamas,
NPOBCACHHRE HEPE3 3TH TONKH, H ecThk cyToUHas Hapajuicib.
3nanue ee HOHAAOOHTCH BAM NN ONpENENICHNS KOODAHHAT TINTER,
0 4YeM peub OOHOET HEAC.

FlpopeaeBuse cyTOYHOH napaJchm npu  doTorpaduiecrux
Ra0MOJCHERX BPEACTABASCT HEKOTOPYIO CHOXHOCTH. [iaa atoli
HSTE TMPEACTCA HOTPATHYE OFACHLHYK) YAaCTBHKY HHI OIWe
Kaip NJICHKH, Hi KOTOPHE Bage cusTs 2-3 pasa Connme nps
OCTAHOB/IEHHOM YACOBOM MexaHmaMe, [lepBomauanssos nogowe-
me’ ConEua B Kaspe BaS0 BHOHPATE C YUETOM TOYO, WrobM

41



.".' |

S X | Ny
efr w E " Nw
\ s
Cymounas
. RERANRESE
. 8 .

- s
Puc. 20. Tlposcaenne cyTOUHOH MAPafNENH o RATHY (4), N0 FACATEnLHON

K ancky (6); MpOBGICHHE DKBATOPA B JSABHCHMOCTH OT 3Haka P(s)
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[9THO, IO KOTOPOMY BB 6yAeTe MPOBOIBTE CYTOYHYIO MApaJIesb,
npH KaXAOH JKCIO3MIEE Ronafano B xamp. Ecim nogxozsuterc
ratHa Ea CojHIE HET, B Kafip EaXIeGi pa3s LOJXCE IoNajath
cepepHBIH (MW 1oxHEH) kpali ConEna.

IMpoeeas o0mylo KacaTeNbEYI0 K ABYM-TPEM H300paXeHHIM
kpaf, Bbl IIOJIYYHTE TAKE CYTOMHYIO MapaUiens. Buz tbororpaqmﬁ
B 9THX ABYX CIIydasx noxasas ma puc. 20,4,6.

HepeHeCTH HATPaBlICHHe CYTOMROH napanneTd Ha OCHOBHOH
cuimek Conuna wocne 3TOFC HEe TpeACTABHT Tpyha. Jhywmwe
BCEI® 3T JeNaTh TYMILK HA 3MYJIBCHOHHOH CTOPOHE IUIEHKH
HIH TINACTHEHEKH H BHC H:soﬁpa-meana COJTH]I&, COBMCIIAA pAMEKH
kaApos HAH Kpas ONEHOK (IIacTwHOk) ¢ maoOpaxemwem Conmua
H ¢ CYTOYHOH Mapaiiensio. '

KpoMe HampabieHus CyToumofl IapaiNelH HAZ0 OTMETHTD,
rae y Commua cepep, 10T, 3anaj, BocTok. Jlerue Beerc ompefeNMTh
3anay. JTC NPHOJH3HTENBHO TE HAMPABJEHHE, KyJa CMELIACTCA
Connue B GoKaMBHOA ILIOCKOCTH Bamero Teneckona mpH OCTaHOB-
K& JacoBpOoro. mexanmima. Ilpu 3apHcoBKE CYTOMHONH mNapajient
cpaly [MOETe ¢ 3amagHoll cropodw Commua W, a ¢ HpoTH-
pononoxHoil E(soctox). Hanpannenue cesep—ror ans Bamero
TEISCKOMa. JOCTATOYHO ONpeAciaTh oauH pa3. CeBepHBLi MOJIOC
ConHna HampapldcH B TY XKe Nonycepy oOT IKINNTHKH, UTO
H ceBepHLIE momoc 3emumd, T. €. AnA HaGMoZaTens ceBepHOIO
nonyiapus cesep Ha CONHIE pacHno/IOKeH cBepxy, Jambille OT
3emim, a roxHbi— Omaxke k 3emure. [loaroMy mns ompenencHAs
HATIPABNICHEA CEBEp — 10T JIOCTATOYHO OZME Pa3 HAPECTH TERECKON
Ha ropn:;on'r. 3emas Gyser c¢ rwra, a mebo c cesepa.

ONPEJIENEHME ROOP)JHHAT ¥ NACMAJER
MATEH U OAKEJIOB

Ileper Bamm 3apmcopaHibif unm chororpadupobauami MHCK
Comua ¢ naTHamu, ¢aKkeJaME H OTMCYCHHOH CYTOMHOH mapai-
gencio. Bama 3amaua —onpeneauth renHorpagEYecxHe Koop-
AYHATH OATEH W dakenop. l'[po,uenaeM 3TO Ha npmepe Haﬁmo,ne-.
HUR 16 maz 1989 r. (pmc. 21).

Comane, xax ¥ Bama 3emid, BpAIIAETCE BOKPYT cnoeﬁ OCH,
H IAA HEro OPWHATA CBOA XOOPAMHATHAR CETKA ¢ UMIMPOTOM,
oTcuHTHIRdEMOH OT 3kBaTopa (0—90°), B moaroToli, OTCYUHTEHIBA-
emoilf -oT HekoTopoil ycaopro#t TourM (0—360°) ¢ BocTORZ Ha
sapag, s Conena cymecTByeT NMOHATHE «LERTPaNbHBIE MepHIM-
aw», T. €. MEpHMaH, NpoXoismdid B JanHHE MOMEHT Yepes
ueHTp BHmEMoro zucka Conxua.

Taxk xax 3eMns BpammaeTca Bokpyr ConHila, 8 OCh BPAIHCHAA
Comma HE nepneumympﬂa K IUIOCKOCTH Opﬁmm 3emau, MuL
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BHMM Tomocz CONHIIA B PASHLIX TOYKAX COJNHEYHOTO. IHCKa
. MHorpa sujeH TOMLKO CEBEPHMIA MOMOC, WHOTOA TONBKO HOXHBA!
" TMpu >ToM conHednsld KEATOP NPOXOUT OKHEE HEHTPA COJF
HETHOTO JHCKA HH CeBepHee ero. PaccTosHue B re/Morpaduieckax
Tpamycax MeX Ry SKRaTOPOM H LHEHTPOM OMCKA BEONE UEHTPAABHO-
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Puc. 2i. 3apucoaua ConHu, HaneCeHMa® Ha KOOPAMHATHYIO cerxy

o Mepﬂ,xmana (mnnorpa(bn%cxan HIMpoTa uem'pa ﬂ.ﬂcxd) 0Bo3uHa-
qaeTcs By, Bropad paxHAS BEJHIUHA INA OUPEASIEH] KOOPIHHAT-
HOH CeTKH Ha BHEMMOM mHcKe COMHLA -— 3T ‘Yroa MEKRY
HAaNpPABJICHAEM JKBATOPA M CYTOYROH mapatnensio (yroa P) Ha -
KaXAptt JeHb. Vrod P HONOXKHTENEH, ecH# BOCTOMHBIH Kpaii
CyTouHOM Napannens KAXOANTCHE K CEBEPY OT 3KBATODd, H OTPHIIA-
TEJICH, €CHM BOCTOMHRIA Kpal CyTouHOH Hapaiiem# pacHoJOXKeH
K lory oT axmatopa (cm. puc. 20,¢). 3uas P u B, Bu Moxere
OIIPERENNTE relor patieckyio IHAPOTY OOBEKTa H PACCTOSHEE €70
OT HEHTPARBHOIO MEPHAHAHA, JoMroTa UEHTPARBHOrO MEpHAHAHA
B MOMeHT Habmogewus L, (renmorpagmdeckas moarora)—
TpeTbA aeoﬁxommaa BEAHMUMEA  [UTH  TOJHOTO - ONPeleICHHS
KOOPIMHAT. ;
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Bemwwusnt P, By 1 Lo 1a 0 MagoB 'Boemrpﬁd_r_o abguéﬁh;x&":kﬁofo o
us agiores B Mpemepuax®) ans pusngeckux Habmonenns Comua

8 AcTporomirieckoM Exeromiuxe CCCP u B apyrux cipasotnukax: .

B [Ip;momeanu K KHUTE JaK OpuMep TaGnmiss, VITax, Bl JOIBKHEL

oupelenuTs N0 TaGAWUAM  TDH BENMAWHBL ¥ AT - BALIMX

nabnronesuis; P, By, Lg. P u. By Mafio MEHRIOTCH 34 CYTKH H 4aCTO
MOXHO Gpath TabmuaHoe 3iavcnue. Bennuuny B, Haio NOAYYHTH
untepnionanueit L, na BpeMn Banmx-nabirogenmi.- He 3a6ymbTe mpw
3TOM © pashuile noscHoro M Beemmphoro ppemedn. Bemmsunma
B, wMeusercs upmmepdHo ot -+ 77 o —7°. IMTosromy, ecmu Bac
' ycrp‘mnae'r TOMHOCTE ONPECICHNA KOOPANHAT B 17 (rennorpatbmec— :
KA TPAIYC), MOKHO. HONEIOBATECH HABOPOM KOODAHHATHBLIX CETOK
(8 WTYK), NOCTPOSHHBIX RJA pasmeix By (Bp=0, + 1. +2,.. . +77)..

Taxue cetku manel 8 FIpunoxennn. Illepedotorpaduporis HX h

# HANEUATAB Ha umpoxyro IWICHKY B HYXHOM BaM Maciutale, Bul’
obneraate cebe pdﬁory {10 OUpENeneHRic KOOPOHHAT NATCH. "He
3aBbIBAHTC TIPH JTOM, ATO 3HUMOH Congiie Bosibine, weMm JIETOM,

Npemioioxum, | 85t . HAIL; 9TO ang Habmojgennit 16 mad

1989 r,. P= 20,72, By= —2,53% Lo=127,58". - Bpema: papmx
naﬁmonenuﬁ T=8 930 MiE no MOCKOBCKOMY BPEMCHH. r

Bo-miepBuIX, BEIfCPEM HYXKHYEO KOODARHATHYIO . CeTKy.. Oxpv-_
TIAM By [0 TENOI'O YNCia Tpanycon: By = — 37, bepem ceTKy ¢ ITHM

B, Témepb KaK HANOKMTH JTY CETKY Ha Hauyy 3APHCOBKY Jlncxd".'-_"
Jins 3Toro Hago Oﬂpene.TIHTb HANPAB/ICHEE HEHTPABHOIO Mepiaua- =~
Ha HAK 9KBaTopa ¢ TioMoLSlo W3secTaore w3 Habmogenmmif |

HampaBJieHUs cyroqnoﬁ mpam]em H B3ATOrO H3. rabmuy yraa P,
3aece BaXHO He OAGHTECH B 3MaKe. Kax s omiute, apu P>0
BOCTOUHLIR kpall "CyTOUMOl MApangeam NPOXOAHT ¢ ceBepa oOT

sxpaTopa. B Hamem crywae P« 0. D10 3Ha4HT, YTO BOCTOTHBIH Kpal - '_
CyTOMHON Mapasien A0TKeH ObiTh roXMee 3KBATOPA. 3naunr, MBt
AOMKHBL DOCTPOUTE YION Po Bepmnﬂon B teHTpe JiHcka Lo:mna Lo

Oxzna cTopoH: ITOTO Yriia ~~ BOCTOYHAR 4acTh cy‘rmnoﬁ mapannes
74, 3 BTOPYIC CTOPOHY HAZIO HANPUBHTL B CTOPOHY N—non}f:tpepu

10 Gyaer paupasienye CONHEMHOro -saropa. ‘Koraa -wisecten, L
IKBATOP, Ha Hanke H3oOpaxenne CONHIA MOKHO HANOKHTE CCTRY -

¢ COOTBETCTBYIOIMM AAHHOMY NHIO 3RAYEHHEM - B.}{Bqa—-S)

Onpenelints WHPOTY U PuCCTOLHAE OT- ueu*rpanhnoro MepHAU- - ..
aHa KaXJoro IMTHA Teneps He npenc'ramne*r Gonbworo -Tpyoa.

Hano TORBKO NpaBMibHO OTCYHTETE TPAAYCHL. - O6BMHO: - EpYTH
LIHPOTSHI Ha CETKAX nponeneﬁm Hepe’s 10 Memay.:_a.mmn ,n_mium_um

* Ddemepuaoit #eBecHOTO Tead  HabIBACTCA mﬁnmm‘ B. xompon_

TIPUBEACHBL BEMUC/ICHHKIE 'HA OCHOBAHWN TEOPUN, T. €. TPCACKHIBIBACMbIC. © - -

3HaMEHHS KOODAWHAT 9TOrO Tena na heBecHoil cdepe. (win casmmmx--' a
€ HUMH BCJHHRH) JUtR pa:mmmax MOMCHTOS . Bpmlmm _




HeoOXO MMOE WHCHO TpalycoB Hal0 HaliTH HHTepPHONSIHEH. |
MepBauanbl *¢ Ha Pa3HBIX CETKAX MOryT OBITH IIPOBCHEHES
WA Yepes 10°, unu gepes 13,5° (310 yrom, Ha KoTophii Coyune
TIOBOPaYMBAETCH 38 OOHM CyTkH). IloaTOoMy npexae WeM’ HAYATH
paboTtaTe ¢ KOOpAMHATHOH CeTKOH, ompeaenaute, kakas .oHa. Ha
puc. 20 ga sapucosky Compa 16 mag 1989 r. manokena cerka,
¥y EKoTOpoll MepHAMAaHB H Hapa/Uleid HaHeceHRl depes 10°,
COOKy OTMEUEHO HONOKEHME IKBATOPa B CYTOYHOH Hapanie-
. B rabn. 4. upmBcacHb KOOpPIOMHATHL BCEX HATSH. @Q-—
LIMpOTA, A— PACCTOAHAE OT USHTPAJILHOTO Mepuasana, L— non-
IOTRE NISTEH B KIPPHEITOHOBCKOH cHcTeme. Ymcia mocnemero
cToabna DONMYySeHE! CHeAYIOUmM o0pazoM. MH BrIlle QOpeAe/InIn
LOOATOTY UEHTPANLHOTO MepRIMaHa B (" BCeMHPHOro BpeMeHH
Ly=127,58°. B 0" 17 maa L,=114,35°, T. e. 33 CyTx"d Ly yMEHDb-
mEnoch Ha AL==13,23°, Orciona nerko HalitTh LONToTy HEHTPAIL-
HOTO McpH7IHAHA B MoMeHT Habmopennii. He 3afyaute npm sTOM
nepefiTH OT MOCKOBCKOTO BPEMEHH K SCeMHpPHOMY. [l AeTHero
BPEMCHH PA3HMLA MEXAY MOCKOBCKEM M BCEMHPHBIM BpEMeHEM
4 waca, a Ana 3uMEero— 3 yaca. Tak Kak paccMaTpHBAEMbie HAMHM
HaGMIONeHHs HPOBOAWIHCL B Mae (NeTHee Bpems) B 8130™,
BeemupROE BpeMa 18 3TOTO MomenTa 4730, uTo cocrapnser 0,19
B ,r[om <yToK. OTCI0ma MOXKHO HAHTH. L,, B MOMECHT Haﬁmo,ueaﬂﬂ N

=Lo—AL-0; 19—125 07°.

Tax KaKk LOJNIrOTHI PACTYT ¢ ‘BOCTOKA HA 3aHaf, IS NATER
B BOCTOuHOH mnonycdepe Mbi JOMKHEL B3 L, BBRMECTh HX .
. PACCTONHHS IO LEHTPAALAOTO MEPHAHMAHA, A AJI4 ATEH B 3aNaHOH
nonycdepe CROKETL L, C PacCTOAHMEM OT UEHTPANILHOTO MEpHIMa- -
Ha. B 1a0i. 4 npuBeieH KOOPIURATH OCHOBHBIX IIATCH, HAGMIOZA-
sinExca 16 maa 1989 r. ¥ npeacTapnessrix Ha puc. 20. Monyvennas -
penuyHpRa L - Haseeaerca etie KIppHEFTOHOBEKOH HONTOTOM.

‘Tabnsna 4

| g LR g B > L
] +14,4 [ —435 81,6 13 —18,2 1 +37.1 162,2.
T2 +i4,1. 1 —41,2 .1 839 12 1 179 [ +429 168,0
3 | +138 1 -359 ;. 892 13 +106 | +14.8 139,9
-4 +159 1 —16,2 108,9 14 +10,9 | +16,1 .| 1412
5 +18,2 | —12,8 1123 15 +11.2 | +17,7 142.8
6 +17,1 — 537 1198 16 +1L5 | +19.2 144.3
7 -30,5 1 —61.7 374 17 +31,0 | +395 164.6
8 [ -89 | —23 122.8 18 +303 | +455 170.6
9 —-159 | +328 157,9 19 +294 | +445 169.6
10 —188 | +374 162, 5 20 | +294 | 46,0 171,1
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OTIPEJIEJ'IEHHE HJIO!]IAHH PABHH'-IHI:IX OB'BEKTOB
HA COJTHIRE i
Ilockonexy Bee HabmomaeMule B GelOM CBETE - CONHEYHEIC
ofpasopamms (Gakelsl, NMATHA) PACIONATAKOTCA Ha chepHdecKoi
nosepinocrn Conmua, wx BumaMan dopma Ha mucke Cosmua
HCKAXEHA, W 4YeM OJHKe OHM pACNONOKEHB K Kpalo JACKA,
TEM 3TO HKCRAOKEHHe H3-13 npoekimk GOoxemre. Ha puc. 22

Puc. 22. Mamenenne BUREMON GOpME IMTHZ NPH €ro NPOXOKICHHH MO
ey Connma
HOKa3dHO, KAk OyjleT BHIJBSIOETL Kpyrjloe N[ATHO B pasHbie
MOMEHTH €T0 NPOXOKICHHA WO mMcky. Boerma ero pasmep
Baoab. papuyca ConBna dys, OyAer MeHblIe, ¥eM B mepueH-
IMEYISPHOM HANpP4BICHRH, B KOTOPOM OEC HE OTIHYAETCR OT
HCTHHHOTO pa3Mepa HATHA dog,. M3 HECTOKHBIX TEOMETPHICCKHX
coobpaxcHMiE CHEAYET, YTC HCTHHHOE 3HAYEHHE pa3Mepa IITHA
- (unu apyroro obnexta) B HampaBaeHMM pasmyca mAcka ComHia
d,cr GyOET BHIpAXSHO HEpe3 ero uaﬁmonaemoe 3HACHHE aﬂ,m cite-
ayromied  popMynoiH: :
dnc'r= uaﬁn"&
r .
3uece R —panuyc wrobpaxerna mucka ConHia, r— paccTosHue
uzyuaeMoroe o0bexTa or fleHTpa Commia B Tex Xe COHAMHAX,
ut0 U Rg. Tark kak' B HanpabiieHud, HEpOCHAAKYIAPHOM
panaycy, paiMep OCTAeTCH dygy, TO HCTHHHOS 3HAYCHHE ILIoIA K
obberTa Oyper :

nc'r Sﬂaﬁx """‘

Benuauny Spasy MOXKHO nsmepm B KBaOPAaTHRIX CERYHAAX AYTH
H [0 (OPMYJIE TORYYATh Spe. ECAM Xe IO CETKAM CHHTaTh
IIOINAAH B KBAAPATHBIX FeHOTPAdHYECKUX TPAAYCAX, TO HCHApPAB-
NEHHE 34 NPOEKIMIO NpPH JTOM MPOHIBOOHTCA ABTOMATHYECKH,
H chpan.rmn eme pas Do GopMmyre He HAZO. 3amoMHMTE:

1 xpagpatumii rpaayc=1,5-10% kM
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OSHMHO aCTPOHOMBI  M3MEPRIOT TUIOKIAAK B CNERBATBHBIX
CAMBHHAX — MHJUTHOHHbLIX  AOJISX nmlye(bepbl {MII). Tax kax
nromags nosepxgoct Comma 6,087 - 10%% em?, 10 MILLLHOHHAS
aona noaychepwt pasua 3.04-10'% em?, mam 3,04 10° wv?. flpm-
GHACHHO MOKHO CHHYATD

I MO =3:10° xm

B nexoropbix cnyqaax ynm"peﬁnmmca ﬂ.pyrue €THEMIIE — MK
AHOHHBIE OB AMCKa.

' anC'I}Hdﬁ X M3MEpeHMAM AacialeH maTeH WM dakesos,
He OYALTC OUEHHTh TOWHOCTH Banmx wimepeuil. kak o0
oM GWIO CK43aR0 B fiaBe 2.
© IparTHyecKH NNOLIANM STCH H (bdxenon CHAYATTA H3MEPSIOT-
. of B KBafpaTHX MMLAMMeTpax. Ipd ¢oTorpaguuecknx Huabnro-
ACHHAR L9 TAKWX M3MEpEHHH MOXHO WCHOB3OBATE (JOTOYBENN-
HUTENh, ¢ TIOMOUILEO KOTOPOTD Bbt MOAYUMTE HOCTATOMHO YBEIH-
yeHHoe K300paKenHe TETHA Ha JRHCTE MMILIMMETPOBOH OymMarm.
~ 3apHcoBaB Cro, BRI MOKETE ROACHATATE MUCIO KIETOUCK, 33HHMae-
- MeIX naTHOM. JLIS ONpEEEncHHs TLIOWANCH AATEH RO 3aPHCOBXAM
-Contua (B noctatouso SonbiioM MaciTabe) ynoGHo TOIb3I0BATE-
Cf CTCRAAHNOR H3MEpHTeTbHOH nusieTkol. Ee MokHO M3roToBATH
caMoMy, HPHIOTOBHE SHAHNOIHTHE CHHMKA KYCKd MUINAMETPOROH
- ByMdr# Ha anacTHuke. Eciy BaM He YI#CTCH AONYUYMTh MacluTab,
T OpE KOTOPOM  OJHA  KACTOMKL paBHa OQHOMY  MISLIHMETDY.
OIPESOCANTE MHOXNTICHL, C NMOMOIBIO KOTOPOrQ BB CMOMKEFE
MepeBOANTR BaUIM HIMEPCHHR ¢ NAAETKOd B KBuJpaTHLIC MANAN-
MCTPLE. 3aTEM, HCNONB30BAB CBeJeHus o Macmirale H300paxeHHs
" CosHEA H PACCTOSHHM MRTHA 0T USHTDE IHCKY, MOXHO nepeittd
X KBALPATHLIM CCKYHZAM H RBAADATHEM RBIOMeTpaM Ha Commie.

ONPEIEAEHYUE HUCE] BOJIbOA

lNepeuncnermnie se Beenenuu aktubBHble oOpazoBanus Ha
Conuiig -~ nwrea, Qakenut, IOKKYIR, BCOBINKH NOIMMHAOTCR
ONPEIeIRHACH UHKAMYHOCTH. OCROBHOR WHKR CONHEUHOH BKTHBHO-
CTH ¢OCTABNgeY TpsMepHO 1l NeT nmo MOMHOCTH M IOHPOTAM
BOSHHKHOBEHHA akTHBHBIX 0Bpazoputni. B yadane UMK aKTABHBIR
00pu30BAHKA BOHHKAIOT Ha BHICOKHX RMpoTax (akono 307} B ofenx
nonyedepax Conanna. KoMuuecTso naTed K rPyHIL, CYLHECTBYVIONEHX
A Connbe CIROBPEMEHHO. B 5T0 BpeMs Maid. [locrenenno Mx
crapoBICs Bct OOTBING ¥ OHK NOSBISIOTCH HA BCe Dollee HUIKMX
mEpoTux, Hepes 45 06T HACTYHAET MAKCHMYM AKVHBHOCTH, DIOCAE
CHETO WAET COAd YHOCIR DRTEH K MUHHMYMY B EOHUE 1A,
Hunfionee  oGWENpHNITIM HROCKCOM, XAPUKTEPHIYIOHIHMM
[GATEHAYI) 4KTHEHOCTh: Conuua, gsndgercs ynchoe Bomwda (W)
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Ee perynspunie onpenenresus semyTes Gomee 100 ner (¢ 1849 1),
4 BOCCTAHOBACHHEIC aveHHs eCTh ¢ 1700 r. Yto xe 3710 vaKoe?
Ecng MH 0003H29HM HePes § YBCTO NATEN W Nop, RabmoaaeMblX Ha

1958 1955 1960 1365 187p 1875 1980 7985 1990

Puc. 23, MamencHue OTHOCHTENLHOTO MHCAA  COJHEUHBIX NATEH (wMcrd
Bornda W) 3a uernipe |l-nerHux unknd coaseuHol aKTHRHOCTH

nucke Connla B KakoH-TO figHb, 2 Hepe: g— WHCIO TPYNN AsTeH,
B KOTOpBIE 3TH HNTHZ rpyEpapyioTcs, To W=K{(10g+s) u Oyper
wucno Bonsga. K-—kosp@mptent, Simokuid x | (dame K < 1). Das
KAWAOTO TENeckoma OH CBOH W BBOAWTCH ANA  DIPHBC/JCHHA
B emMHYyl0 CcHCTeMy HalumioncHEs Ha pazHbIX Teleckomax.

B mutpoBoiil PAKTHKE HCIIOABIYIOT CYTOYHBIE, CPEIHEMECTIHEIE
U CPeHHETOROBMIC 3HaneHns yucen Boanda, mwm, kak #x eme
HA3BIBAKOT, OTHOCHTEIBHBIE YHCHA conmesublx nateH. Ha pmc. 23
EpeACTABNCERE HIMCPCHEA CPeIRCMECRYHLEX OTHOCHTCALULIX TUCen
COMHEWLIX OATCH 3a 4 MOCMCIEEE HEENA CONHEYHoOH SKTHBROCTH.

Hmexn regeckon, crposinuil usohpaxenne Connmg AMaMeTpoM -
E5—20 em, Bm mMoxere leO)].OJIKHTB ITOT PAA, HPHHERE [1ng
Hagana K=1%1,

Jng wauanz - anpenemn‘e ‘mcno Bombpa mo puc. 2 A%
16 mas 1989 r,

CymecTsyeT MHOFO ApyrHX #HOGKCOB aKTHBHOUTH. HexoTopue
w3 mux  mMeror Oolbwed  gazmyeckuft  CMbICH, “eM - wucaa
Bonuga,-— manipemep, cymvapaas miomags mereR. Ho gEcma
Bonbda 13-3a NPOCTOTH ONpefeseHus M BMEIOHICTOCE [UTHHROLO
pafda HabmofeHuil B CINC OCTAIOTCH NONYNSPHEIM HEZCKCOM.

H!OPHXCKAH K‘J’]AC CH@HKALU’!H

,110 CHX nop MH FOBODHIH O CaMbIX dAEMEHTApHBIX Halmioge- *
HAAX B WIMEpeHWsX ConmeuHofl akTHBHOCTH. Temepn nepeiimem
K Doree CHOXEBIM BONPOCAM. Haukem ¢ pa3ssHYREA rpynrm

4 H, H. Cremany _ _ T 49



maren. Tlo xaxoMy cuemapuwic oo mge1? Haubonee nommas
KapTHHA Da3sMTNA aKTHBHOH OONACTE TIpeZCTARICHA Ha pHc. 24,
CHavana B MCKTPAHYIRHOM: npome;xyrxe MOABIACTCE OIHA
ManeHbKag TeMHad Mopa, 3aTeM PAKOM BOSHARAMOT €Il HECKOJb-
ko mop. HekoTophle M3 nop pactyr, Bed Ipyuna 3aHEMAeT Bee
Gonbmee OPOCTPAaHCTBO, ¥ OReodl w3 mop (Jalle B 3amagmoi
YACTH IpyNmbl, HA3bIBAEMOH ronoznon)
NOMBIAETCH NONYTEHb. 3aTeM [ONYTEHH
BORHMKAIOT H B BOCTOYHOH— XBOCTOBOH
yacTr rpymnst. [Tioizaie rpynoel pacTer,
natHa yonoxHaorcd. B omuodll Gonbmoil
MOJAYTEHH BOIHHMKACT HECKOJNBRO SIED.
I'pyima BOCTHrIa MakCHMYMa pa3BHTHA.
OBLMEO 3TO HPOHCXOMMT B TEYCHHE He-
CKONMBKMX [HeH. JaTeM HacTymaeT pacmaj
Tpyimsl. Mcue3d10T MHOTOYHCJIEHHBIE MO~
pH, eaMHas NONYTeHL pacnmajaercd. Iisr-
"Ha TPHOOGPETAIOT KPYINYK NPaBWILHYIO
$opmy. Octabilleeca ONHO DATHO MOXKET
CYIIECTBOBATH €IOE¢ B TeYEHHE HECKOMbKUX
obopotos Connna. 3aTeM INoWAgL €10
YMEHBIIAETCA, W OHO uHcuedaeT. Takas
obnlan KaprTdHa Orina pasbHTa Ha ITAmEL
npecTapieHHbie Ha  pac. 24,  Kasawit
STARN HajBan ondo¥ OYKPOH JIATHHCKOTO
andasuTa. A BCA T4 CHCTEMA HAZBIBACTCH
Loopexckoii knaccupukanyedi. Peanbible
IpYAUBl NATEH HE BCErfa MPOXOMAT Boe
knaccel [liopuxcroit knaccugukanue. Tak,
GONLIIHACTBCG [IOP HCUS3acT, NOCTHTHYB
kmaccz A wam B. Pacnap rpyntibl -moxer
HACTYRAHTR MocChe Moboro Kracea,
Puc. 24.  Liopuxckas CylIecTBYeT HECKOMBKO MOIMbAKAIAR
mmﬂfb“laélﬂﬂ a;T“B‘ - Llropuxcko#t . knaccupukaupn. Opsa H3
HEX obnacte HUX npedcrassiexa B Tabia. 5 M Ha puc. 24.
Kag sugmo u3 Tabnuubl, TN TOMHOH Knaccuduxailuu HYKHO
3HATH XAPAaKTEp PpacHpefclcHMs MAaTHUTHEIX TIONEH B TpyIHIE.
D10 Tpebyer cieiManbEOroe o0OpPYIOBAHHS, KOTOPBLIM JUOOHTEH,
K4k #paBnno, He pacnosaraior. Ho, tak xak Oomee WiH MeHee
Kpyndble TPYROL MOYTH Bee OMTOIApHELIE, TO, HAYHHAA ¢ Kiacca
C, MOXHO YBEPEHHO KIACCHPHLUHPOBAT: IPYNNHE M. He 3HAN
pacnpegesnelna RONApHOCTH. TpyNHOCTH MOTYT OnITh JHIObL IIPH
PCILICHHE BONpOca © Tpyline xaaccoe A wm B. B »tux cnywasx
MOXHO CHeJOBaTh TaxXOMy TNPaBHIy: ONHHOYHAA HOpa WIH
HECKOJBKO MOP HE BHITAHYTHIX [0 [JOJrOTe — KJace A, BRITAHYTHIE
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ro goirote mopbi-—xiace B. Taxmm ofpasom, mo HOOpoGHEIM
3ApHCOBRAM TPYBH [ATEH MOXHO ONpeAendth HX [HOPHXCKHAH
KACC, CPABHHUBAS 3aPHCOBKH [PYI CO CTAHAAPTHLIME NPHMEPaMH
puc. 24 B uX oumcamde B Tabn. 5.

Tabnaua 5

Kaace Xapak1epACTHE2 TPYIilb)

A | Yummonspuasa rpymna. Tlatsa Ges nonyTemu (DI[HHD‘lHaSI nmopa
HITH * CKOTIICHHE TNIOP).

B | Bumoaapras rpynna Oe3 nonyTeHeti.

C | Bunosgpsas Tpynna ¢ MONYTCHBXY ¥ NATHA OMHOM TIOASPHOCTH Ha
ORHOM KOHUE BRITAHYTOI rpynmet. HeT BepXHero npesena npoTs-
#cHiocTr rpyonst. pymma C nepexomar B D, ecin nonyvenn
- | wmeer pasmep Boseuie 5° 1Mo AOATOTE.

D | BumnoaspHas rpyona ¢ ODONYTEHAMM Y NaTeR 00eHX NOAApHocTeH
Hz OOOHX KOHIAX BHITAHYTOH rpynnel. AAMHA rpynnsl He fIpeRbi-
macr 10° mo zoArOTe.

E | Bunomapuasd rpynna ¢ rONYTCHAMH ¥ TIATEH oﬁemc roOASpHOCTEH,
IMpoTaxenrocTE M0 AoarotTe Mexgy 10° n .

F | BHIORApHAT TPYNFa ¢ NOAYTEHAMH Y IATCH oﬁenx THOTAPHOCTEH
# NPOTHKEHHOCTLID NO Aoarote Oosee 13°.

H | Yhunonspras rpynnma ¢ noxyTensio. Menxue maTHa Ha pacero-
AHMM MCHBING 3° OT NONYTEHR OCHOBHOTO MATHA — OCTATKA CTa-
(POl FPYIINKL. :

Kar sumHO W3 3To# TaGAMuil, ROMHMO BHEA TDYIIM Haio
3HATH €L €¢ PA3MEP MO JOJFOTE B Ne/IMOrpadMIecKux rpagycax.
DTo BEL YK YMEETE ONpeNensTb, TaK 9TO I1OCIHe HEKOTOPOH
TPEHHPOBKY omnpefenchde Lliopuxckoro knacca Ipynoel nATEH
He cocTaRuT GoNbioro Tpyaa. B KaTecTBe ympakHEeHHS MOmpolyil- |
Te OUPENETHTh uropuxcmﬁ Kjace rpyrm naten, T300PANKEHHEIX
Ha pue. 21,

DGGEKT BUIBCOHA

Habmionas npoxoxagenme mo mucky CoNHNE KPYOHBX TATEH
MPaBHIBHOH KPYIHOH (POPMEBI, MOXHO 32METHTL, 4ro BOAH3H
Kpasi QUCKA WacTH MOJyTeHH, oOpallCHHBIE K Kpalo AHCK2 H €ro
UEBTPY, WMEIOT PpasHyl0 IOADHAY. ITOT (GAKT HeMOHCTPHPYET
puc. 25, Ha KOTOPOM BHIHO, 4To AB>A'B'. Do spneHHe —
Gonbinas mApuAz YacTd HOMYTeHH, ofpalnennoil k¥ kpao aHcKa,—
HazpiBaeTcq 3phexrom BrnbcoHa. DTO cpasdy HABONHT HA MRICIE,
YTO WATHO HMeeT QOPMY BOPOHKH, NOKATad YACTE KOTOPOK —
NOyTeHb, 4 HOEHTPANBHOE OTBEPCTHE —TeHs miTHA. Toraa mpH
B3FUIAAE HA BOPOHKY TO YIJIOM K €€ OCH Mbl OyjieM Habaromate
MppexT BHJI]:COH:I
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B kadecTme Mepsl 3TOr0 dbeKTa OCHMHO UPHARMAIOT
OTHOILUCHHE DA3IMEPOS NONYTEHR ¢ JBYX CTCPOH 0T TEHH 1O
Hanpameﬂmo pazmyca Has natHa, H306p&xeﬂnoro Ha puc. 235,
f=AB{A'B"

Puc. 25. Jlemoucrpanms. a(dexta Buibcona

Tak Kak {IONyTeHb Y OATEH HE BCErAa NPABANBHON (oOpMEI,
sbdext Bumbcosa He tak mpocto Rabmomate. Ho Bee ke,
Habpas ROCTATOUHOE KonmYecTBO Habmopenwii, Bol cmoxere
onpeaenuth 3dipext Bunkcona. Haao ckazaTh, YTC HA BOCTOMHOM
7 2apagAoM kpaxo Comana bdext MoxkeT ObiTh  PA3HBIM.
Haydenne 3710 pasHHIBI ¥ OmpelesicHHe PACCTOARRA OT ICHTPA
Conlia 10 Mecra, rfe nomyTeHu #Haubornce CHMMETPH'HLL,
NO3BONUT HWalTH HAKAOH OCH NATHA.

‘HabmopatenbHolt OCHORBOH onpenencnus sdpexta erbcona
ABAAIOTCA CACTeMaTHdeckMe doTorpaduveckue nadmiolienus apo-
XOXKICHHA 1O AMCKY (OJbIIMX OJHHOYHRIX NSTCH TRAaBHALHOM
kpyriiofi gopmul. Ecmu Bam Teneckon mossonset dororpadupo-
paTh CoNHOE C pPa3HBIMH YHEIWYCHHAMH, Yo Jyylle NOAy4YaTh
ase dororpaduu nataa. Ouy dotorpadulo HOMHOrO IHCKY,
no KOTOPOH MOXHO OyaeT ONPeleNHTh PacCTORAME NATHA OT
LICHTP4 [ANCKd, a BTOpPYio hoTorpaduio ¢ 60BIUMM yBETHYCHHEM
CaMOTe METHA, N0 KoTopoMy Brl OymeTe onpenensts pasMep
noaytenn. Jdas »roit gotorpadun Bul JOMKHE 3HaTh MacmTal
M Harpapnenye Ha uentp Comuua. Heobxoaumo crnemnts 34
Tem, 4TOOBI HHTEPBAN BPEMEHM Mexiy TONyYeHHEM 3tax do-
Torpaduii Opm seBoabummm. Iipr OGombrioM nHTepBane Heob-
XOOHEMO Y4HTHIBATE H3MCHEHRE PACCTOAHHA ITHA OT HEHTpa
AHCKa 3a 2T0 BpeMA.

INockonbky oARa cepAs HAGMOZEHMH MOXET l'lpOJlOﬂ?Rd'l bCA
12—13 pHel, BakHO, 4ToDb 33 3TO BpEMSA HE MEHAJCA HC-
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MoNE3yeMelii MaciuTad wioOpaxemuii B 9Todsl oTorpadrucckan
NNOTHOCTE HeraTHeBop Obila HOpHMEPHO OJWHAKOBA H&  BCEX
cHeMEKax. Ha meraTMBax pazHOl IUTOTHOCTH pu3sMepht  OJHOI
H TOH XKe JeTamd MOTYT CHITbHO ornudarbea. Mismepenue
pa3sMepoB NONYTEHH HO HETaTHBAM MOXHO TPOBOIHTL C JIYNOH,
cHabxeHHol WEKAIoH B QOKANBHOH ILIOCKOCTH, MAM CTpOd
yBe/f9eHHOe M300pakeHwe HeraT#HbBa ¢ NOMOILI0 (OTOYBETHYH-
teis. B 3TOM Cilyqae paiMep NONYTEHH MOXHO HIMEPHTL APOCTO
nuHedixoi. Hago ROMMHTB, 4T0 TNpA 9TOM HEOOXOOHMO eie
ONpeOcIHTs MacmwTal McHOmB3yeMOTo yBenmudeHusa. B actpoHo-
MMYECKUX OOCEpBATOPHAX ANA NoJoDHBIX W3MepeHuil WemonL3y-
I0TCH  H3MCEPHTENbHBE NpHGOPEL DPASHLIX THROB, MHKPOCKOTL!
M HPOSKTOPBL

Ipu Gonbiaom n306pameﬂuu ConHITAa ¥ OMBITE TLHATENBHOH
sapucopkd mateH. ddpexT Buancona MOKHO ONpERENATE H O
3apHCOBKAM. .

BPAMIEHUE COJIHUA W COBCTBEHHBIE NBUXEHMA NATEH

Benge Mul roBopran, yro CoNHile BpAHIA€TCS BOKDYT CcBOeH
OCH, HO HE KdK TBepAmid map. Ilepuoa ero obpatueHHt palinyeH
Ha PA3HBIX renuorpaduvecknx mMpotax, KpoMe Toro, BpalocHHe
MeHSIETCH co BpeMeHeM. TloaTOMY 3agava ompeleNncHus BparbucHH
Conuua ocraercst Beerda axtyaiedoil. Bpauneuse ConHua nerye
BCEO OHPEAENATb TO BPEMEHH TPOXOKACHHA PpASIHUHRIX 00-
pazosaHuii mo gucky CoaHua. DTO HA3BIBACTCA «ONPCACACHHE
no tpaccepam», [lockompxy naTHa, (axemsl, GAOKKYIB, BOJOKHA
PACTIONATAIOTCA HA PA3HBIX BBICOTAX HAX OCHOBaHKEM (oTOoChephr -
H Hi PAIHLIX TemnoTpadieckux IMHPOTAX. NEPHOIL - UX 0f-
PALICHHA OTIHTAHOTCA. Camoe GHCTPOC BPRAUICHHC Ha 3KBATOPC.
TIpu nepexosie kK NONKCAM CKOPOCTH BPALLEHHS YMeHbLIAETOS,
nepuon obpamenns - BoipactaeT. C pocTOM BLICOTH B aTMochepe
Comita CKOPOCTL BPALICHNN YBEIHMMBASTCA.

PerynspHo onpepenad DOATOTY H HIHPOTY JONTOXKMBYIINX
COMTHEHMHLIX TIATEH, MOXHO (JIPSHEHTL CPEaHIO CKOPOCTH HX
BpALEHHMA H €€ M3MECHERHE ¢ U.IHPOTOﬁ. l'lpn FITOM HaZO NOMHHTD,
10 MBI Habmogaem ComHUE HE ¢ HENOABHXHOM ToukH, & ¢ Jemin,
Asuxyweiics pokpyr CofHUZ B TY & CTOPOHY, B KOTOPYIO
BpautacTea u camo Cosanpe. [Moatomy ans semRoro HabmoaaTens
epaoa obpamenns ConHna (Tak HazbiBaeMblll  CHHOAMMECKUH
Neproa) MPHMEPHO HA JBOE CYTOK GOMBIIE, YEM NEPHOA BPALICHHS
COJ‘IHlld OTROCHTENLHO ,Eld.TIE:KHX 3Be3], ECTOpHIE MOXHO CIHTATh
HETHORBHAKHLIMA. HOCJICILHHH NEPHO] HAZLIBACTCH CHOCPHYCCEHM.

Ecnr MBI ONPEACAWSIH, 4YTO 3a CYTKH JOATOT4 MATHA
TIMeHuNack Ha yroa Al , TO croga BOTHEA He TOABKO YroJ

53



nosopora Comena 3a .cyTkH, A}, HO H _yroxn, cooneTchylouum
cMemennio JemaE Ha opburte Ald,,

Ady=Ak, +Ad,.

Tak kaxk 3emns genaer noaHsii obopor B 360° depyr Connna
3a TroM, T.e. 33 3652422 cyrok, TO
3600 o
Aky= 3652422 0.986".
3uas Ak,, MOKHO HalTH yroa nmosepora CoJHIAZ 33 CYTEH
A}, Do Haﬁmo;.{eﬂmo F3MCHEHAN ).,, 32 TO We BpPEMA:

A, =Ak,—Ah,.

Ho mo H3MepeRHAM pasHbiX OATEH, JAXe ¢C/IH OHH HaXOAATCA
Ha OAHCOH IUApOTe, CKOpoCcTh BpaileRHs CoNHIA ROIYYaeTCs
paseoit. Jeno 3gecs He TOABLKO & OUHIOKAX M3MEPEHHUA KOOPIHHAT
HATEH, '0 KOTOPHIX MBI TOBOpHAE panbime. Ha camom jene
K2KH0E. TUITHO, Bpallasch co  Boell mosepxHocTeio  Conmna,
nepeuemae’mn ¢ H OTHOCHTCIBHO 3T0ﬁ TOBEPEHOCTH HIH,
K4K FOBOPAT, HMeeT colcTeeHROS nBHXeRMe. CKOpPOCTH coGCTBEH-
HEIX OBHKCHHHA IATEH BEckMa parHoobpazHsl, KOCTHras HHOTHA
1° B cytkn. M3ydeHme 3TMX ApMkeHHH mOpencTasmaeT Oompmiod
HHTEpeC, TaK KaK OHM TECHO CBfi3aMbl ¢ 3BOMIOUHEH AKTHBHEIX
o0macTell B BCABIIKAMM. :

Takum ofpazoM Mel IPUNIIA K TOMY, 9TO HW3 H3MEPEHMH
KOOPMUMHAT TATCH MOXHO OIPEAENHTE ABE XdPaKTePHCTHEH:
CKOpOCTh Bpaliesns CONHUA HA pasHBIX HIMPOTAX U cOOCTBEHHBIE
OBikeHns naTeH. PeureHwe nepeodt M3 3THX 3agayv  rpebyer
* GonpIooro HAOMIOAATENBHOTO MaTepHala. A Tak Kak BpaIleHde
Connna MEHAETCA HE TONBKO C IMMPOTO, HO H CO BpPEMEHEM,
2 He coseTyro mobmrensm OpaThes 34 ee pewenne. opasno
fonee WATEPECHAN M ZOCTYNHAA 3a,ua'{a~coﬁcrne1mmc IBICKECHHS
TITEH.

B »ToM ciydae MBI MOXEM YYeCTh CKODOCTH BpallicHHA
Comuma Ha pasHBIX UMpoTax mo <¢opMyse, MNOAYYEHHOH U3
ATMTENBHBIX HaOMIOKEHHHA CONHEYHLIX NATEH. :

Ad,=1438"-2,7° sin@.

Itz GopMyTa mact H3IMEHEHME JONTOTH MATHA, PaCIONOXEHHOIO
Ha. WMpOTe ¢, 33 CYTKH TONbKO K3-2a BpatneHds ColHua.
CobcTBeHHBIE NBHAKCHAN INTEH ClONA HE BXOMMAT.

3amauwa ompeneneHus coBCTBCHHAIX NBIDKEHHH CBOAKTCS K CHe-
oyromemy. g H3y4aeMBIX OATEH HeCKOJbKO pai B JeHb
H3MEPAIOTCH TeaHorpadMuecKie KOOPAMHATH ¢, H A, B MOMEHTHI
T, (mo pcemupuoMmy ppemecHE). Haxomum ana raxagoro Habmoge-
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mas AT, =T,—T,, nupaxcnnbe B OONEX -éy'rox. 3a1eM w3
OpuBefeHHOM BuiIlle GopMymn mwis A), ‘B HaHpcHHEX 3HaveHwi

® —T | — T T T
+4° ' .
+2k 4

i ' 8 ]

o ’c\\‘;\) LEBER

2 Al
3 % 7
-2} -
—~af 4 L .I 1 - L 1
- -2 ) 2 4°.d£

Puc 26. Coﬁcrncunue ABMECHHA TpeX uAten A, B, C. Uudpr o3ragaior
: mu Aabmronenui

AT, HaxoReEM YTOJ nonopora Comuua 3a spemsa AT, Ha mMpoTe
mATHA @,

AM, =AM, AT, .
U BWMHTAEM €0 H3 70.“, Houy4yas Ipy 3TOM CMECILOCHHES obneETa
no JgojaroTe

Al’n‘cuﬂzlu”AMa‘

3aTem cTpomM rpadPk, y KOTOPOTO MO OCH X OTKAAbIBANOTCR
AR, . @ T0 ocH y @, Kamnaemit MomeRT HabmopneRuit OgHOTO
NETHA AaeT Ha 3TOM Tpaduke Todxy. COeMMHUB TOUKH, OT-
HOCAIlIMECH K COCEOHUM MOMEHTaM HaOiroacHEMH, HOAYYEM KpH-
BYIO, HOKA3LIBAIOLIYI0 HYTh MATHa Ho HoBepxHocTH Commna.
Omir Takoii Tpadmk npmeeseH Na pHC. 26, A€ HOKA3AHE
coOCTBEHALIC [BMXXCHHS HECKONLEMX HATEH 3a 4 JHA.

TOHKOCTPYKTYPHLIE 3NMEMEHThI

Jlo cEX 10p ME TOBOPHIM ¢ paGoTax, CBAZAHHBIX B OCHOBHOM
¢ ROIMOXKHO OOjEe FOUHLIM HIMEpPEHHEM NONOXKCHRH USTER R
PasMepa noAyTeHH. Temeph ocTaHoBaMcA Ha Oolee TPY.JHBEX
Habipoerusax, TPeGYIOUEX OUEHE XOPOIIEro KOHTPACTA B Ka%ecT-
sa w3obpaxerus. HaGnionenus annenyii, 0 KOTOPHX peds nolmer
HIke, OYOyT YCMeIHbIMA, €CAM Bl XOpOIMO BHAHTE TPAHYJALMIO
B xpaii ConHna Majio DpOXHT.
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B rpymnax mateH ¢ QONLOIEMH B CHOXHBIMH ATHAMM,
Kornma B OJIHOﬁ HONYTCHH YaCTO MONHC BHIETH HECKOJIBRO RKICH
Teitd, HHOTOA HaGmiomaeTcs fABNEHME, HOCAHEe Haspapme GOTO-
ctheprbiii MOCT. DTO CBCFAas HONOCKa, NO APROCTE Onmixas
E HeposMyuiennoli goTocdepe, mepecexaromag Tewh N4ATHA. 3a-
pucopka mnd QOTOrpadHpOBAHKE 3TCro 4BJACHHS B NOCAEAOBA-
TeApHbIE ONMM3KHE MOMEHTH TIO3BOMHT BaM ONpPEJETHTE HEKO-
TOpblE XBDARTEPHCTHEH €ro JBOAIONMR (PaiMepHl, JIHTENLHOCTE
H Xapakrep passHTHg, [[JOpHXCKMH KXacC TpYIHILIL, B KOTOPOH
HABMIOAANICE MOCT).

Hayuepre TOHKOHR CTPYKTYpHl TEHH u NOTYTCHHE NATEA TaKKe
- tpebyer xopommx n3cbpaxenwuit. [Ipr GnoxalimeM paccMOTPEHRK
OK43BIBAETCH, HTO TeHhL NATHa HE TAK ONHOPOAHY, KaK 3T0
Kaxercd ¢ mepeoro Barngga. Iipu xopowmx uioOpaxesuax B Hell
BUMHM apkue Toukw. YHcno ux Mmersercs co spemenem. [Toayuars
doTorpaduio HPKAX TOYEK B TeHH RATHA — OuERL TOHKAS H CIOX-
Had 3ajava, Tpebylomad TmarenbHoro noaGopa  IKCHOIMIMHR

H BHIOOpA MOMEHTZ CHEMKH. '

Nurepecns B cTpykTypa nonyTeRE. B reit MOXHO BHICTH
pafManbHBIE TEMHBIE B CBETALIC BONOKoHRMa. Whoraa oHu Hio-
Thytel. Ha BheluHell rpaHkile AOMYTCHH 4HaCTO MOXKEQ mme’rb
CBCTNOE EKOJIBHO.

BGnx3d Gonbiioro NATHA HHOTAA NOSBARIOTCA MeAKMe MO,
PACCTOSHHC KOTCPBIX OT MATHA PpacTeT c¢o BpemeneM. [lopmi
Kag Ol «paaﬁeraro‘rcx» OT ImMTHA 0O ChHpadiM. Moxkno .
Ha0moDaTe W BpalleHde - OONBIHMX NATEH A0 MIMEHCHHIO OT- |
HOCHTENILHOTO ‘HOJOXKEHAS KakuX-HuOyab XapaKTepHsix aeranei
g HuX., HampuMep, BHCTYD TeHH NSTH2 MIH Hanpameﬂnei
KpaT4yaillerc pacCTORHHA MEXOY JBYMH SUPaMH B IGAYTCHI
B TeUeHHE HOCKONBKEX [HEH MEHAIOT CBOe HANPABNCHAE, CRM- .
JCTCNLCTBYS © BPRINCHHH IIETHA.

Haubonpmyro TpyoROCTH, HO H HCHHOCTDL npencraans!o‘ré
nabmionenus poxnesMma mop a mares. IloifiMate MOMEHT IiofB-;
TCHUA NOPH], & CINE TYYIE TC WIMCHCHEAA B doTochepe, koTophie;
MPOUCXOOAT fleped PORACHACM MOpH,—IT0 Goabllas yiada nei
TOOLKO Jns BOOHTEIA, HO H# ANA HpodecCHOHANA. S

Eine Gosee TpyAHoe ans HabnmwJcHuS nncune—ncnmmmi
B 66’10M cpere. Brane M'bl TOBODHITH, 9TO COTHCYHDIC BCIIB!IIIKB{
nerye Beero Habmonarh B JREHE Bomopoxa H, B Gemom ceeve |
Otid, Kak npasuno, we puaubl. Ho y cwnblHBX Bonbiniek ObiBacT
TaK#d KOPOTEAA tbasa Pa3BHTHA, [IANAACE OT HeCKOIBKHX cexy}m i
[0 HECKOMBEHX MMHYT, KOTAZ BCHEIHKZ H3INYYACT BO BCEX ANHBAX'
BOMH, T. €. OHZ BM/HZ B 3TOT MOMEHT B Gesrom ceete. YnosuTh
ITOT MOMEHT H YCRETH Chororpaduposars «Bemyio Bcnuumy»-—ﬁ
3aMaua He W3 Jerkux. Bempituka B OenoM ceere HaGmonaercs |
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pesKke H, K4AK ApABHIO, B KPYOHBIX, CHOXHGIX FPYIOax UNTCR.
Wurorga oua BO3HHXaET BOMU3M UATHA, 4 MHOTAA NPOCLHPYETCH
Ha monyTeHb naTHA. OHa uMeeT Bua Geaoro naTHslIKA, Gomee
APKOTO, Yem okpyxatoie Qorochepa u dareasl. [Ipy Xopoilx
HIOOPANKCHHAX MOXHO PaliHuHTL H O0Jjiee TOHKYHO CTPYKTYPY
Senoil scnpminxy. K coxanennio, naubomee YeTkad XapakTePHCTHER
Gexofl BCNBULKY — ¢ KPATEOBPEMEHHOCTD.

H3IYUEHME DBONNOLKH AK‘THBHOFI OBAACTH

Ecay Bw oCcBOMITH BCe OTepalM, ONMACAHHBIC B 3Toif Cnabe,
HAYUHIHCE ONpefeNsats KOOPAMHATEL M oAy nxren, tropuxc-
KAl KTace Fpyns IATEH, COOCTBEHHLIE ABIKEHWA HATEH, MOXETe
OTIUMHTE oTOChEpPHEH MOCT OT axens, pasatacTe IIATHA
MO CTPYKTYpe HX DONYTEHH, BBl MOXeTe OpatThcAd 34 H3yYeHHE
IBOJHOLMHY JKTHBHOH oBiacTH.:

Yro A0aKHO. BEMIOWATL B ceBg Taroe miyuenme? Camoe
IeHHOe -— MOHMATE MOMEHT DOXKOEHAA TDPYOMH. A 3ateM Halo
KAk MOXHO vYallle ONDEASASTh M 3aFHCHIBATE BOE AOCTYIHEIC
BAM XADAKTEPHCTHEN TpPYIITbI H OTHEALHHX NBETEH, 4 Takke
BpeMs X HaGmogesus. KoAHUCCTBEHHLE XAPaKTepHCTHKM, Ha-
IPHEMEP, YHCIQ HATEH M NMOp, HAQOIaAb I[IATEH, pasMep IPYInbl
MO AOITcTe H HIHPOTE, CKOPOCTs COBCTREHHLIX HBMXKCHWHA, MOTYT
OblTL HaHeceHHl Ha rPadWKH B 34BHCHAMOCTE OT BpemeHH. Ha
TOH ¢ MMKane BpPEeMCHH “MOXHO OTMETHTb MOMENTR 0COOBIX
cobuiTRi 8 rpymne (NOABNCHME WOJYTEHW, JeNeHue uATAa Ha
gsa, obpazoBamme dotocdepHoro Mocra, Oenas BCIBIIKA, Te-
pexoa B crneavioumit Ilropuxexufi kmace u T. A.). Cobcrsennie
ABHNEHUA NMATEH MPeACTABASIOTCA OTHENLHBIMH rpadnkamu. Oc-
HOBHBIC 3Tatiti Pa3BHTHA IPyNNb Hago onucarte. Kpome Ttoro,
creayeT oOpaTHTh BHMMaHRe Ha COOLITHA HA BCeM  JIHCKE,
ocobenno B GimoRaiimied OKpecTHOCTH H3yuaeMmoR rpynosl. Ecom
¥ Bac €CTh ATHTEIILHBIH PAA HAGIIONCHHN, TO MOKHO YCTANOBHTE,
yre Gbito B 310M Mecre doTochepsl Ha npounoMm obopote.

" TABA 4

MOHOXPOMATHUYECKHWE HABMOLEHUA COJHUA

. B Hayane KHHMIH MBI YXe TOBOPHTH, Y4YTO Xpomochepy
MOXHO HAGNIGIATE €O CREUHANLHLIM GRILTPOM. NPOTYCKAIONINM
CBET TONBKC OJHOH CHEKTPANBHOH JIMHHK — KpacHOf nwHuH
Bogopoaa H,. Xpomochepy Ha mucke Cormna MOXHO YCHCUIHO
Habmodate ¢ HHTep(epeHIHOHHO-IONAPHIATHOAHEM GUABTPOM

37



(AN®), ' umelonaM nosiocy nponmyckanws 0,5 A. Ilpm iroroce
1 A gontpact peranel mHa Conmie Oyzer uuxe, Ho HalGmoneHus
SCHLILICK, BOAOKOH, HpoTyOepannes sosMox#apl. IlpoTyGepasmet
MokHO HabmomaTe ¥ ¢ HHTepdEepeHUMOHHLIM (PHILTPOM C To-
mocod 10-50

Ecma Bam Teneckon ofopyaoear (oTo- HIH KAHOKaMepol,
CTOHT mo3afoTHTECA © TOM, Trofm oxsoBpeMeEHO ¢ Cormiem
Ha Kpao Kaipa q:nxcnponanoca nzobpaxenye “acop H OwiTa
BO3MOXKHOCTb OTIPEACNATL B KaApe HATIPpARJCHHES CYTOUHOH mapan-
Aemu (00 3ToM rosopricchk Beime). BaxHa TakXe BO3MOXHOCTE
NEepexoa OT CHCTEMBI C OKYHAPOM K cHeTeMe ¢ dororpadupopa-
uaeM ComHma. fing aToro 0OBIMHO [PEIyCMATPHBAIOT BO3ZMOXK-
HOCTh BHOJA HONOJHHTENBHOTO IUTOCKOIO 3€pKaia, lepexBaThl-
BAKOIIETO TYYOK NEpeld KaMepoi H NMOCHUIRICILIETO €ro HAa OKYJAD.
BriBOZ 3TOrO 3¢pkana M3 OyYRa NO3BONAST NPOBOAMTE (OTO-
rpajupopanue. CefivaCc MBI rOBOpHM © TOM pPEIROM Clyyae,
xorga Ha CoOAHNE MOXKHO CMOTPETh B Okyasgp. Bems HMIID
NPOUYCKAST HUYTOXKHYI) YACTH COJHETHOIO CBETA.

[Ipemmonoxmm, 4Te Mbel cMoTpEM Ha ComsEne depes HIID
¢ noaocoit 0,5 A, uesTpHpoBanHoi Ha suEmio Bodopoda H,.
Mul yxe roBOpwId, 4YTO B STOM CIOy4Yae MBI BHANM HA JHCKe
ADKHE TOYKH, BOJOKOHHA, (PIOKKYJH, BONOKHA, BCHBIOKH, KpYH-
Hule maraa. Hap aumGom prapw aporybepanubi. OIHO TOMLKO
paccMaTtpreaEse Comana qepes WP gocrapider. MBEOTC PAAOCTH
nabnrozaremo — Tak pa3Hoobpa3Hsl U M3MEHYHBBL ISTAil MOBEp-
‘xH0cTH. Ecmm ke Ha. CoNBUe pa3ropacrcs MOMHAA BCHRINIKA
HIH IIOABIAKTCA MCHAIOIIHACCE H3 riaaiax npowﬁepaﬂm H BbI-
Opoce!, SpelHilie CTAHOBHTCA 3aXBATHIBAIOLKM.

PoTorpagupoBaHAE TO3BOINCT 3ANEIATNETE OTACHBHHIE MO-
MCHTEI PpPa3BHTHS BCHBONEX HAE npoTybepanuce. Hamume kn-
HoxaMepsl noMoxkeTr Bam momyuurs Guasm. Ha pac. V npubescHm!
-TIPAMEPH CHAMKOB OTOENBHEIX yuacTkoB Coymna B omaaua H,.

Kakue xe 2aaull MOXHO pema'rb 1o c]:ororpa(pnqecxum
wabmopenuam B H,?

Ina Qotorpadmi B H, ocHOBHEIMM H3MEpEeHHAMH, TAE Ke
xax B A HabmomeHm# Oe3 Gbanprpa, SBAAIOTCH ONpeIciacHUs
_ paccroauuii, xoopauHaT ¥ wnomaaeii. Ecnn ¢ paasTpoM monyueHa
doTorpadus ecero micka Connpa (o6orano pasmepom 8—10 mMM),
TO, ECHOJBE3Yd QOTOYBeIMYMTENb, BH MOXKETe NONYMTE H300-
paXkeHHe TOFO JKe pasMepa, YT0 H KOOP/AMHATHBIC CETKH,
KOTOpBIME BHI pacrionaraeTe. Ha 3THX m300paxeHAAX MOXHO
yXKe HIMEPATH KOODAHHATH M IUIOINAAM (NIOKKYROB, BCNBHIKK,
KOODIMHATH H MPOTEXEHHOCTH BOJIOKOH, BRICOTY HpoTyGepaHues
Baj Kpaem, HHTEpBAJ LUMPOT, 3aHUMAeMulii nporybepaHiieM, ero
CPEOHION IOHPOTY.
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Y7o kacaeTcs BCNBUREK, TO HO H -CHIMEAM HX XapaKTepuzy-
10T GaoM, BRIOYAIOIMMM OUEERY MIOMAIM ¥ fpkocTH. Ilno-
[fafk OLESHABaeTed mo. msrabakicHOR wmane s, 1, 2, 3, 4,
a SPKOCTh— N0 TPexOainbHOH, AOCTATOUHO CYOBCKTHBHOH wkane,
f—cnabas, n—HopManbHad K b-—dpkas BCHLIKAa (OT AHT-
soiicknx cnoe faint, normal, bright). O6mmii Gann cocroBT H3
apyx zdaxop. -Hampumep, sf, sn, 14, 2n, 4b. Ilnomany,
COOTBETCTBYIOHINE KaxxpoMy Oany, npueegeAsl B Ta6n. 6. Ouu
HCOPABNEHBl 2@ COKPAIIEHAE H3-33° TPOSKIMH M BEIPaXeHEH
B KBRIpATHHX TpagycaXx H B MHAAIROHHKIX AOMAX NoAychephl
TakumM obpazom, camas ciaabas BoupInuka (e Ha3MBawoT Cy0-
BCORIIKOH WIH mospyaHueM duiokkymaa) mmeer Gamn sf, a camas
cAnsEaA —4b. :

Tabnuuna 6
MNacmans
Baax !
MHIAHOMHLE JokR
& TpagyChl >
. (MJIHS,H
5 < 2,1 < 105
i 21—5.1 105—253
2 5.2—124 260—620
3 12,5-24,7 625—1235
4 =247 > 1235

He meHee HATEPECHEIM ABJICHHEM, HabMogaeMbIM ¢ GHILTPOM
H,, sensmorcs nporyGepadnul— apkue oOpajopaHHs HAX Kpaem
Comama. Wx dopMbl B BpEMS KR3HH O4eHb pasHoOOpasHBL
AcTpoHOMH pa3paboTam Heckonbko EnaccuEramaii mpoTybe-
PAHNER H BOJOKOH (NPOEKTHPYIOIIMXCS HA JHCK Hpmyﬁcpa}men)
MpasegeM 34ech OAHY B3 HMX. .

Karacew nmpomybepamyes

I. KopoTKOXKHBYIIHE, CBASSHHEIC CO BCIMIIKAMH H JKTHBHEIMi COMHCY-
HBIMH IATHAMH,
f. BeepooGpasneic BefBpochl, B3peBM K o0naka AnMa.
2. Bmbpoch.
3. IMetan n XOpORaNRHLIT JOXAL.
[1. Noarosueywime crokoiinbie.
I. Bofoxua DONAPHLIX IIANIOK.
i 2. BonokHa 30HBL CONHETALX HATCH.
. TTpomemyrouneie.
L. TMommimaromntaeca NpoTyGepaminy,
2. BosioxEa CONHETAEIX TATCH,

Hamrme npotySeparnes kiacca 1—6esomuGounsii npsmak
BEICOKOH  axTuBHOCTH. Beepoofpasnue mmbpocH mo  cyTu
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" ABJAKOTCH HAYANBHOW BIPBIBHOM (asoli mcnbhnek.. Sisjenne
3T0  HAMOMHHSCT CHILHHIA BIpbiB. BrGpoc— meHee - Gypiuii
nporece. Kak npasHao, OH HCXOAHT M3 HeOONbIIMX APKHX
ofpasopanmii wmy cyOBcmeimex. Yucto sbuibpoc conpeBoxiaeT
KOHEL B3PbIBHOH (hasbl Benbinuk, Ha mucke BRIOPOCHT MOTYT
BHIIJIAJETh KaK TEMHBIMH, Tak M . gpEHMH OOpA3OBAHHAME.
TleTIE K KOpPOHANBHLIL AOKAb BO3HUKAIOT KaKk NOCNEACTRUS
BCTLILek W 85iI0pocoB. JTW NpoTySepaHibl MMEIOT BHA CIROXHBIX
YT BELUSCTBA, BLITEKAOIIETO H3 KAKOTO-TO HEBHAEMOILO HMC-
TOMHHKA B kopoHC. KoOHZecauns BeiecTBa B KOPOHE OTJHUACT
ITH TPOTYOepannpl OT APYTMX, ¥ KOTOPBIX BEHICCTBO Takke
ABHAETCH MO HCKPHBJICHHBIM TPACKTOPHAM.

Hoaroxusymne cnoxoiinpie gporySepanust. npe,acmnnnm
¢oboit obnaxa, cocTodIlHe H3 BRIECTBA, HakomUBIIeroca B Hiaro-
APHATHBIX YCIOBMAX Haj noaepxﬁocrmo Connua. PopMbel HX
O4YeHb PA3HOOGPA3HLL

CroxoiiHbie nporyﬁepam];bl knacca 1l BOSHHR4IOT B ABYX
souax #a CofHIe: 3 IWMPOTAX okoMo 60° W B 30HE PACTIONOKEHRHA
axT#eHbLX ofnacteli. B nmopmasnsiomem OONBIIMHCTBE CHYY4EB
cnokofintie nporydepanusl (MIH BOJOKHA) JEOKAT HA rpaHdle
Mexay obmacTayn CONHOA ¢ MATHHTHBIM IOJEM NPOTHBONONOX-
HLIX 3HAKOB, _ .

BonokHa 30HLI CORHEWHLIX [ATEH OTHoc#TCA k¥ kmaccy IL
Ori XUBYT HOBOJBHO JONFO, HO HX CTPYKTYpa MOXeT OwicT-
PO MERATLCA. BOJHAKAIOT OHH TAKXKE HA TPaHHNES MERAY Mar-
‘HHTHBIM# NONAME DPA3HOTO 3HAKA, 06bNHO OPUMEIKAS K MAT-
HaM.

Ha puc. VIII npeacrasacio HECKO/IEKO DPOT yﬁepanuen Tlo-
npobyiiTe oUEHUTE MX KIacchl.

'TABA 5

CIHEKTPAJILHBIE HABIIOJAEHUA COAHLIA

Bu vxe smaere, 4ro cnektp CoaMHa COCTOMT W3 SPKOLO
HETIDEPRIBHOTO CHEKTPZ € HAJKOKCHHLIMH HA HEFO  TeMJbIMH
JHHHAME NOTACUICHES — HPayHrOPEPOBLIMY  HHEAMM, _

Kaxaas H3 9THX IMHHE UpHHAAACKHT CNEKTPY Kakore-anbo
XHMHYECKOTO »dieMenta H3 Tabaunpl Menjencepa. Mzyuenwe
COTHEHMHOrO CHERTPA NOKa3xiao, wTo Ha CoiaHUe NDPHCYTCTBYIOT
DOYTH BCE H3IBECTHMLIC XMMUHECKHE >AeMEHThI. Bosbine pcero Ha
Conune sogopona (H}— 80%, 3arem crienyer renuii (He)— okono
20%. Bce .OCTaJApHBIE 7IIEMEHTHl COCTZBIAIOT HONM TPOLEHTA
or obuero obvema Conaua. Tem se menee, B cnekrpe Cosmina
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ecTh MHOTO JuHmit xenesa (Fe), Marnus (Mg), kanbius {(Ca), HATPHS
{N4) ¥ MHOTHX Apyrax ncMenTor. HanbGonee wnpokne H raybokne
maamy 8 cnekTpe ConHNE MMEOT COenaNbHBE OYKBEHHBIC
0GOIHANCANA — «JIHYHDbIC HMeHay, [Ipaeenem 8 Taba. 7 cnucox 3THX
JHHANR, XOPOWIO BUANLX B CICKTPE Jake ¢ neGoMteioH aucnepcneii.
061440 Ha0TIONATEAH-CICKTPOCKCNNCTR  Y3AAIOT HX «B AHNOM.

TabGmnua 7
Haapanine FERT A Xumuweckuit | O10cHTeILNRA lllll:;]ng-:sﬂ:]lﬁjﬁ
JIMHBEH B0, HIE [.ﬂj' T HEL Wk m“.l.w
N 3581209 . Fel 30 .yanpdq;Honc-
TeBbIi
M 3734875 . Fel 40 ynprpaduoie-
TOBBIH
1 3820437 Fel 40 yastpaduone-
. TOBRII .
K 3%33.682 Call 1000 duoscTopmil
H 3968492 Call 700 dHomeTORBI
h, H, 4101748 HI 40 CHHHI
g 4226.740 Cal 20 CHHUIA
G. H, 4340.475 Hi 20 CHHRH
d 4383557 Fel 15 cunui
F. Hy 486,342 "~ Hi 30 CHHE-3ENEHBIT
b, 5167.328 Mgl 15 3ENeHBIH
b, 5172.618 Mgl 20 3eneHbi
b, 5183619 1 - Mgl 30 . |zenennit
B, 5880973 Nal | 30 We:TH
D, J895.940 Mal -0 KeNTHIA
C.H, 6562808 - HI . 40 KPUCHBIHA - .
PHMCKHE wH(PH OROAO HAZBHHHA XUMUMECKOTO /ICMEHTR O3HAYAIOT
CTCOCHL HOHWsAMMW. | — Reftrpanbheii atement, H-—ognamam Monmio-
BARHLIE, T.e. NOTepABIMHI CA¥H JICKTPOH.

Ha pue. X npepcrasnen cnektp Conuua, MOSYYCHRBENH co
CIeHHANEROR pememm‘i atmene, OHA (O3BOJACT NOAYYHTL ROYTH
BECh BHARMEIR CNEKTP (C HEKOTODPBIMH nponycxamu) 39 oamy
JKCIIO3HIMIO B BUAC OGOJILIIONG HHCIA NOJXOCOK. Y Kpad XamaoH
MOTOCKA YKasaH ee Homep. B tafmmie 8 3Tk HoMepa MOMEILCHE]
B 1-it cronben. a 8o 2-M M I-M cTonOUax yKa3aHel ATHHED

"BOMM A, H A, JommMi, OTMEYCHHBIX TOUYKUMH HOA COOTBETCT-
BYIOUIMMH TOJOCKAMH cHeKTpos. JIMHuM #3 T1ab1. 7 TIoMeucHB
CTpelkaMH TOH  CHEKTPOM W -mepexucicunt 8  [prMevanmsx.
1463, 8 8 COOTBETCTIBYWOIMX CTPOKaX. ' ' '

Temuun nonoca. HEYIIAA MOCEPEUHE BCCX NOJIOCOK,— 3TC
CHEKTP COMHEdHOT( MATHA. TIepBOC; YT0 HYKHO HIYUHTHCR AeHUTh
ApH cnekTpasbHBIX HAOIIOACHHAX,— 3T0 OPHCHTHPOBATLCH B CO-
HeygoM CI'ICKTPC ._110 ITBETY I CHNAbHbIM JAHHHAM, HepE‘IHL‘JIGHHHM
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TaGauma 8 3

n‘;ﬁ'g‘:& y 1" Tipwnesana

1 3817.647 3864,305 L

2 3874.524 3922421

3 3930,308 3986,180 K; H

4 399,121 4055.551

§ 4055,551 4120,212 h, H;

6 4120,212 4184900 .

7 4187,047 4254979 g
8 4257,661 4324998 !
9 4328.610 4395,020 G, Hy; d .
10 4406,652 4475306 :
11 4480,588 - 4551.654 '
12 4561,417 4634,719

13 4643,470 4722,163

14 4730,038 4305,099

15 4820,414 4896,442 F, Hg
16 4909,387 4990453

17 500740 5088,158 .
18 5109,657 5187,917 by by by :
19 5211,535 5296,702 _AS5250,218 :
20 5320,040 5406,779 v .
21 5434534 5516,778

22 3554.900 5658,346 .
23 5675434 5763,002 .
24 5805,226 5898,18 D,. D, -
25 3940.423 6027,059 ,
26 6082,718 6176,816 L6173,348 ;
27 6229232 6327604 16302,508 :
28 6384,668 6491,624 _ ¥
29 6547,705 6643,633 C, H,

B r1abn 7. Crenylommii HeoGXOAMMEN HABLIK — ONpPEIENEHHE |
Aucniepcuu cnekTporpada He 110 GopmyIe, a 11O PeaIbHOMY CIIEKTpY. |
-JLiis Ha9ama MOKHO NOTPEHHPOBATECS B ONIpeIeIcHUd JUCTICPCHH Ha |
pasHBIX HOJA0CKAX CriekTpa Ha pue. X. Jlns aroro HaJo 3HAThH IUTHHBI |
BOJH JBYX JMHAA M PacCTOSHHE B MM MeXxy HHMH. Jns kaxuoH
MOAOCKH JAMMHBI BONH ABYX JumuEt BaM mspecTHm. Onpenennie:
Pa3HOCTh STHX LIMH BONH -AX A) H PaccTOfHHE MEXHY JTHEFSMH
B-MM Al Tenept MoxsHO orrpene:mn HCIEPCHI0 HA KaX RO nonocme

Al Mm

CpaBHMB IWCNEPCHIO B CHHEH M KPACHOM 4YacTA CHEKTPa, BHI;
YBHAHTE, 4TO OHA ¢ POCTOM JANHHBI BONMHBI yMmeHbmaercd. He:
NPOTHEOPEYHT JIM 3TO HAMIEMY YTBEPAKMCHAI, 4TO y Audpak-’
OHEORHAOH PpEIETKH OHCAEPCHA He 3aBHCHT OT JNHHLL BOJIHBI?
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BCnoMHMM, 9TO 3T0 YIBCDXKASHHE CUOpaselIRBe JIAA OTHOIC
nopaaka pewerkn. C NepexomgoM ke OT TOPAAKA K NOPAIKY
JUCTIEPCHA pacTeT OA% BeeX AMHA BoH. Kakjad NoXocka Ha
puc. X 370 OOWH U3 MOPANKOB CIEKTpa, AaBaeMoro sitiene. Ho
BHUACASIOTCH OHH HE CTCKNAHHaIME  (RILTPAMH, - Kak  Omlmo
PACCK43aHO BBHUME, a pasHOCATCA [0 BHICOTE IpPHAMOH, Hanpas-
fcHHe IHCHEPCHE KOTOpOH NEpHEHNUEYAAPHO HATPABICHBIO OWC-
nepcud smiene. Ho stoit cmektporpamme (pue. X) BH MoXeTe
pCI.'IIHTI: €€ [ABC 33a0a4M; ONpelIciadTh, K ' KAKHM nopaaKaM
OTHOCATCA PA3IHAIE OONOCKH H Kakosa AHCIICPCHA  HPH3IMEI,
pasHocamied mopankk. B nepBol 3amade HaZO BOCHONB3OBATHCS
popMynolt kAy=const, rac k—HoMep NMOpANKA, @ Ay-—CPEHRAA
AJMHA BOJHBl Ha MONOCKE; COOTBETCTBYIOWEH Kk-My MOPAZKY.
Hanmenbluee 3Havenue K Oyder Ha Tolf MONOCKE, FAe AMCIEPCHS
MHHHEMAJIBHA. B HalleM caydae 3T0 HWKHSAA TIONOCKA ¢ JIMHHACH
H, IlpmewmaeM, vTo OHA OTHOCHTCA K A-My mopaugky. Cremy-
Iollad MONOCKa OyneT oTHOCMTLCA E k=n-+1 mopagky u T A
a0 k=n+28 Jlna xaxnoi WONOCKH HAAQ €INE CHPEAENUTH
IUTHHY BOJHBLI CEPeAHHBI [OJIOCKA A, HHTEPNOAAURER Mexmy
ABYMA TOMKAME ¢ M3BECTHRIMEM THHAMH BOJH,

Teniepb OCTANOCH PCHIMTE YPABHCHHA ¢ OOHHM HCH3IBECTHBIM

n}\ﬂ;;(n-}--l)l,,ﬂ =.. =(n+23)3~u+zs-

W3-33 HETOMHOCTEH WM3MepeHHME £ OyOeT HONYy4YaThCH H3 pasHbIX
nap HECKOMLKO DPasMHuHO# ¥ omTymmkol oT Iienoro. QOcpeaneinie
HOJYYCHHBIX 3HAYCHWH H OKpYINicH#e HX O NEJOr0 JACT BaM
3HAYCHRE 71— HOMEP NOPANKA HIDKHEH MONOCKM.

Bropyw 3amady MOXHO peIiuTh TpadmieckH. Y Bac yxe
€CTL ONAHBI BOJH CepeauHd Kakaoid monockH. Mamepnre pac-
CTOSHME Kaxaol MONOCKM OT nepsol W mocrpoiite rpadux. o
ocu X OTNOXHATE [UMHH BOJH Axy, 4 IO OCH Y paccrosmme
COOTBETCTRYIOIIMX TNOACCOK OT Nepboil. B AONywWwIH KpHBYIQ
IOHCTIEPCHH HPHAIMEI, Pa3BONAINCH MOPLIKH.

Jns Toro 4ToOH BONHOCTBIY OCBOMTHLCA € BHAOM CONBEYHOrO
CNEKTPa, OYEHB MOJIE3HO CAENAaTh cneayroulyio paboty. [Tonpobyii-
Te ompenefnTh NBET Kaxnod monocky. [na sroro Bam Hamo
Gyder OTOXHECTBHTL - CEKTp, KoTOpwit Bhl HaGmopmaere Ha
CBoem chekrporpade, ¢ pue. X. Bpamas pewerky, Halmure
CHAYaNa B KpacHOH wactd cnexrpa ymHuio H,. Tak kak oma
CYUICCTBEHHO IUMPE BCEX OCTANbHBIX JMHMHA, OIDEOHTECA B e
OTOXACCTBACHHA TPYOHO, 3aTeM HalqUTe OCTAJBHBIE CHAbHHE
AHHMR m3 capcka Tabm 7. Ilocne 3roro mepexoAHTe K OTOX-
JeCTBNennio GoJiee cHAbBIX UHRE H ONPEACNICHHIO UBETa Xakmod
fosockn. [lonpofyiite 3aDOMEATE OBET HINYIEHMS PAHBIX IIAH
BOJtH, xoTa Omt uepes 500
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Koraa Bil ocBoMTeCH ¢ BHAOM COJMHEUHOTO CHEKTpPa M He
Oyaere Mckarh JMHRIO Hg 8 xpacHoll wacTd crexTpa, BaM Hago
HAYMHTBCH PA3NKYATE CNCKTPBl OTHENbHLIX ARTHUBHBIX 0fpa3oBa-
nuil ua ConHue: _

Haunem ¢ mauboiee npocToro—cnexTpa CONHEYHOTO MATHA.
Hdne;m're Bamm Tedeckow TaK, WTodB 6onbm0e OATHO CTORTO
Ha Lean caexTporpada. B crextpe Bul yBRANTE TEMHYIO NONOCKY
BOOJL HANPABIEHHUA JHCHCPCHM -~ 3T0 M &CTh CNEKTP NATHa
{puc. IX). IMpucmorpurece BHHMATEARHO K BHAY CHCKTPRAGLHBIX
nuHEf. HekoTopbic M3 HEX BLIIVIKIAT Tak #e. Kak W 8 poTocdepe.
“DTO B OCROBHOM MHauboNe TOHKME W 4eTKHE JHHHH, NPHHAI-
acxawpe HameR zemuoll  armocdepe. HexoTopsle consedHbie
TRHUE T4kKe TOUTH HE MCHAIOT CBOH BHJA NpH IEPexoae oT
dorochept k naTHY. dpyrue ke nInHuM BenyT cela HHave.
Hegoropeie H3 HHX  YCHAMBAIOTCA, HCKOTOpLIE ochaBasroTos.
B cnexTpe m#THA [OABILIOTCA JHIRHH, Booﬁmc OTCYTCTBYIOLWIHE
B cnexTpe dorochephl.

3TO NPOUCXOMUT W3-3d pazumqud Temuepatyp B dorochepe
1 owrxe, Tesnepatypa aatHa Ha 2000-— 3000 kensBUHOB HEXKE,
ueM Temmepatypa Gorochephbl, a KKAAM CHEKTPANBHAN JIHHHSE
- BOTHHKAET JHHIL TIPDH YCHOBHH, UTO 3HUMCHHN TEMICPATYpH!
H TOTHOCTH CPEelu! MekaT B ompeAefcHHOM MHTepBane. IlostoMy
qmnud, TpeGyioume s CBoero OODASOBAHHA BBICOKOH  TeM-
NEPATYPLl, HANPHMED, ARHUM HOHM3OBaHHOTO Xeyeda {Fell)
B AATHE ucyezaroT. [pyrue xe, #ao0opoT, BHIHL B CHEKTPR
mATHA, a4 B ¢doTocdhepe He BHIHBL— D10 meorwnepdrypume
NHHHH.

Korga Ha memn cToHT O0MbIMOE TATRO € HONYTEHBIO, Mbl
HOAYYAeM  COEXTP. HOHCOHBIHL ToMy, 4YTO [PCACTABIEH Ha
puc. I1X, g.—-0one¢ TeMHas MOJOCKA COERTpa TEHM, ¢ ABYX CTOpPOH
OT KOTOpPOil HPOXOIAT MEHES TEMHbLIC NONOCKH CHOEKTPA TGOJYTEHH,

B nmarpax. Baxoasumixcs Baan# o7 nedrpa CostHua, npe

 XOpOMIEM  KalecTBe CHEKTPR BHAHO, WI0 JHBHH B HOJYTEHH
Ackpueiensl (puc. IX.¢ ® 8). D10 OposBiaeHHE NBHXKCHWA
BELECTRY B MATHE HasbiBaeTcd SdipeRTOM - DBepiuea.

HexoTopsie THREUE B CHCKTPE NATHA PACHIAPEHbL. 4 B GOAbIIKX
IATHAX 33METHO MX paciuenieHue, B atoMm caydae Mbl HMEeM
Aeno ¢ appexTom IeCMAHY — PACHENICHHEM JHHHA B MaTHHTHOM
none nArHz. Hoke MBl BEDHEMCA K BO3IMORHOCTAM OMPSACNEHHA
BeAluuHGl 3{derTa Ipepuicia H NIMCPERMIO MalHHTHBIX ToReH
HATCH. _

OGpatHM BHEMAaHHe Ha BHY natoa B aunmw K Call—oa-
HOH N3 HHTEPECHEHIINK JHHHE COJIHEYHOTO CTEKTpa (HIKHHH
coekrp Ha puc. IX). 310 odYeHn UmMpokas ¥ raydokas AHHA
(tak xe, xax 1 H Call). B ucHTpe ee NATHO HeBHAUMO,
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Temuas NONIOCKd, HOYWNAS BROAL CHEKTpPa, B LEHIPE JIAHWH
K npespam Tca B gpkoe NATHHiuKo. Jemo B ToM, 4To OeHip
muanH K obpasyercd B xpomocepe m MBI BAAAM TopsuMii (a
cAeIORATENbHE, APKWi) (QHOKKYN, DACIONOXKEHHHE HaX MITHOM
(Ha boto cmpasa 3707 GAOKKYN HAJ OSTHOM CYHIECTBEHHO ApYe,
4eM Ha JeBoM M HkHeM). Orokkyn suneH B mupee K # B cocell-
HEX ¢ HATHOM ofnacrax. TaM B JHHKE BURHB IBa IMHCCHOHHBIX
mHka ¢ Oonee TeMHbM npoBanoM Mexay HumA. [osops
0 (UOKKYNE, MBI Ve TEpelUm K ofbekTaM, KOTOPBIE He BHINEI
B 6enoMm cpete. Ha doro cnepa MokHO yBANET: BonoKkAa. Ok
nyune BUAHH B JmEMA H, (Bepxamii cmexrp). Han maTHOM
pupcE GoJee TemHbIR y3en B naane H,— 310 chiogoiinoe BonoxHo,
a B HWEKHeH 4acTH— NODHUMATOINEECH BONOKHO: TEMHBIHI y3en
p auAAE H, cMenieE B CEHIOW CTOpoHY cnekTpa. Eme myunie
BHIHEL CABHLE JIMHHE H3-34 ABIKCHAS B CICETpax NpoTy(OepaHnes
(puc. XI1 pepxmmi). _

Ho camoe yAHBHTENBHOE 3pen11me—3’ro CIIEKTP COTHEYHO
ECUBOUKH. B caMoM Hayane BCIBIOIRM, B €€ B3PLIBHOH (haze,
Ha (JOHE MHOTHX TeMHBIX JIMMEN TOIMOLCHUN TIOABIAETCA SpKOe
H3Iy9eHHE ¢ OYE€Hb MIMPOKEME KpBUIBIMHE (T. €. IPOCTHparneect
Hi HECKOMBKO aHrcTpeM B o0¢ CTopoHsl OT Juiuuu). [Ipumep
CHEXTpa HadanpHOd (a3l BCUBPHOKE NpHBSAEH Ra pHC. X1
C pa’puUTHCM BCHBINKA H3JIY4eHHE YMCHBIIAETCHA, KDbUILA HC-
HE3a0T, OCTAIOTCA APKMME TONRKO LSHTpHl amiidi. B oroli
CTAGM BCOBHOKY JErko cmyrtats ¢ ¢uokkynoM. Takoro popa
ofpazopasve BHIOEO B BepxHeif wacta pHe. IX cnpasa.

B cmekrpe MoxEo HafONATH H ApPYTHEE TOHKOCTPYKTYDHBIC
. cOpa3OBAHNS — AApA HEmpepuiBHO# aMmcouu B yeel. Oz »1EX
00pa3zoBaBAs O4YeHb MajEHBKOID pa3Mepa, HO CICETP ¥ HHEX
pasuphl. Sapa HempepRIBHON IMACCHU H3NYYaIOT HO BCEMY HENpe-
pPEIBHOMY crekTpy {cM. puc. IX Bepxmme). Vobl ®e MOABASIOTCA
B BHAE ANTHHHKX H Y3KHX KDPHNEEB OKOJNO OTACNLHBIX JIMHMH.
Ilpuyem B HeaTpe MHHUN H3My9cHHE TAKOE XKE, KAK B COCEIHMX
obnacrax (puc. X1 HEOKHHIL).

MepeitieM Temeps Kk pACCMOTPEHMIO pANd 3aJad, KOTOpPhIE
MOXHO pemmaTh TO HAGNIONEHAAM COMHETHOTO CHEKTpa.

. DOOEKT JOBEPIIERA

B Gompamx narEax ¢ NPABMAGHOH HONYTCHBIO, PACTIO-
Toweunrix Ne Onmxe 50° o1 memrpa ConEnma, B cnextpe
facTm  nonyremm, ofpamennoli x uenrpy Coymua, cnabuie
THHHE cMeIneHE! B CHHIOI0 CTOPDOHY CUEKTp4, 4 B YACTAX,
O0pamesmnx k mEMOGY—B KpacEyio, B Hexm*opblx CHUILHLIX
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JMHAAX HabGME0AACTCA COBET B oOpaTHY:0 CTOpoHY. Y3 mkoakHOTO
kypea dusuEE BaMm 3HakoM oddext Homnepa: npH ABHXEHHA
ropsMerc rasa HiIyyaeMad (Wni norjnoimaeMad}; HEM $acToTa
mensercs. B npumenennn x Commiy 370 3HAYAT, IT0 €CIIH Macca
Ta3a ABEXKCTCH 110 YRy 3pEHAS K HaM, BHEIIEHM HabmomatensM, To
JIFEHA MOTHOLICHAA FIH B3Ty4eHNs, 00pasyIompecs B 3TOM o0beMe,
GYAYT CMEIIeHH B CHHIOI CTOPOHY crektpa. T1pH ABIDKEHHH OT HAC
cMeLleH e OyaeT TPORCXOMATE B KPACHYIO CIOpOHY. TaK Kak ciabele
JMHAH ofpa3syioTes B HmkHeH wsactu doTocepH, a CHIBHEEC —B
BepxHel, TO 3(bekr DEepiieia MOXHO OOLACHWTE TEUCHHEM
BEIECCTBA OT Afpa MATHA B HIKHUX CNOAX H K SAPY — B BEPXHHX.
Cxopocry srax mpmxennii 2—8 xmjc. Tlockoneky afext Inepmena
MEHAETCH OT MATHA K TIATHY, 4, BO3MOXKHO, H ¥ OJHOIO NATHA OH He
ocraercs: NOCTORHHLIM, HMed CHEKTporpad ¢ MECTIGPCHEH OKOJIO
2 MM/A, BHL MOXReTe H3yuaTh 3TOT S(deKT.
' Cxopocrb nnnmennﬂ MaCC MOXHO onpenemr, no (bopmyne

v Al

e A

THA¢ U-—CKOPOCTh HBHXEHWSA BellECTBA, ¢—CEKOPOCTE CBETA
(c=300000 xM/c), A\-—CHOBHT NPHHE B IONYTCHH OTHOCHTESNIBHO
ce TonoxcHAs B ¢oTocdepe, A— WIHHZ BOJHBL

Ouenmm no 370i dopmyne, kaxoit ciaar A) COOTBETCTBYET
ckopocTH v=2 KMfc B obGmactm A=5000 A:

Ecni Imcnepcus Balero cmektporpada 2 mmjA, To mmmedmEmiit
cneur, coorpeTcTRyrommai 0,03 1{ Syger 0,06 MM. DTa BeJOIYRHA
B 3 pasa Ooubure, veM B cpexseM sepHO $orommacTuarn. Ecmu
BBl PACTIOJIATACTE COOTBETCTEYIONMM HAMCPHTENRHEIM NpubopoM,
MOXHO MEPHTE JBepmeA-3(pexT Oonblumx IATEH.

MATHWUTHBIE IO ATEH

Mzl yKe rOBOpIUEM, YTO CaMOE 3aMedaTeNbHOS CBOHCTBO
OATEH —3TO HX MAarfdTHoc iIoJie. .

"Ecan ewle pas BHHMATENHHO MOCMOTPETH HA CHEKTP MMTHA.
TO MOKHO 3AMETHTB, YTO HEKOTOPHE MUHHH B OATHE PaCIIHPEHEL.
a TUpU XOpOIIAX M300paXeHHAX MOXHO jake HafiTH Tague
JNHHHM, KOTOpPHE B HgTHE PAaCLUeMWIHCh Ha 3 mumv. CXeMaTHIeC-
KH PpACOICILICHAC JHHAA Ha 3 B CHEXTDE NATHA [IOK33aHo HA
pac. 27. D10 a¢dext 3eemara, T. ¢. pacHICHNCHAE CUEETPANBHBIN
NEHEE HAa HECKOJBKO KOMMOHEHT B MAaruuTHOM mone. Flpmuem,
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yeM CRIBHEEe MATHUTHOE noNe, TeM GoMbile OTAEMAIOTCH ATHERI
BOMH KOMHNOHCHT. PaccrosEme MeXny KOMIIOHEHTAMH U, YHCIO
KOMITOHEHT 7R4BHCAT H 0T caMoil auaun. Moxmo Beibpais

Prc. 27. Pacmennenue cnexTpanLEOH NHARM Ha 3 KOMIOHEHTA B CTGRTPE
. COJIHEYROTC IATHA :

NHHRIO, XOTOpas OBl PaCIIEMISNACh TOJABKO HA 3 KOMIIOHEHTH
H #Mena O XopoWyle IYBCTBHTENEHOCTh K MATHATHOMY
nomo. MWiaMepsia paccTosmme Mexay KpaHHHMH KOMHOHEHTaMM
TakoH JIMHEA B CHOEKTPE WATHR, MOXKHO ONPEACAATh B HEM
MaTHRTHOe mofe. Jnd OoALIUAX TATEH 3TO MOXHO CAENATH
JoBoneHo yeepeo. Ho mpE sromM MH He OymeMm 3HATE
MONAPHOCTE MATHATHOTO NOJA B nOATHe (IO'KHAd HIH CCBEPHAS). .
Jins 3Toro MBL [NOJDKHE! ONPEACTHTh XapakTep NOJAPH3ALNE
3eeMaHOBCKEX KOMIIOHEHT C MOMOLUBIO TIONSPHIALHOHHOR OLITHKH.
HKenasommx wmonpobHee O3HAKOMATECH ¢ Teopmeidi u  Gonee
TOYHBIMH METOJAME H3MEPEHES MATHHTHBIX HOJEH OTCHIIAEM
X cuemuansHolft guTepaType. [ Tex ke, KTO O CHEKTPaM
GonpHIX HATEE X0Y¢T OUCHWTE HATDKCHHOCTE MATHHTHOTO
N0 B HHEX, NEPEUMC/IMM HECKOIBKQ JHHHH, 10 KOTOPHIM
MOKHO ONpPEACTHTh BOIAYHHY HANpDkeHHOCTH (radn. 9) H npu-
; BeMeM coornercrnymmyp dopmyny.

TaGnuna 9
JInRBa BOnAR, A. DneMeKT gt . HM;O.I A
5250,218 Fel 83 1289
6173348 . Fel . 95 1126
6302,508 Fel 100 1070

DopMyna ann OUpeNeNeHMS HANPSAKEHHOCTH MATHUTHOTO TIOMS
NATHa;

—107-10¢2*
H=107-10°—.
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B Helt H—RanpaxeHHOCTh B 3poremax, A\ — paccTOSHUE MEXIyY
HeHTPpaMM EkpadiAHX XOMHOHEHT pACHIENNeHHON NUHAA B AHICT-
pemax, gA? Gepercs us Tabn. 9 mna ToH NEEMH, HO KOTOpOWH
" penyres maMepenws, Jivmmm Tabn, 8 ormeweHer Ha pHe. X Tpe-
VTONLHEKAME ¥ BHIIMCAHH B RApHMevamdsx x Taba. 8. B mocnex-
HeM cronbme Tabn. 9 npuBencHA HANPAXCHHOCTL MAaIrHHTHOTO
noas OpH pactueitnenwd mEHEH AA=0, 1 A

dns Tero wrobw Ges H3MepeHEH HalpapigcHHs wWond (N-
AIR S-NOoMIpHOCTE) OPHEHTHPOBATHCA B MATHHTHEIX TIOJIX Ha
CoJHie, MOXHEO TONB30B3THCA OCHOBHBLIM 3aKOHOM paclipeicne-
HAS NOMIPECCTEH B TPYNUAX COJHEYHEIX HATCH. 33KOH 3TOT
cheXyiomimii.

B kammom 11-neTBEM DHKIE AKTHBHOCTH Be,nyume {sanaymnie)
NATHA TPYNI CeBEPHOTO MONYINADHS AMCIOT OAHY NOJIAPHOCTE,
XBOCTOBHE (BOCTOYHBI®) MATHA —IPOTHBOMOMOKHAYIO. B I0kHEOM
NONyOIapseys pacnpenenicade noJispeocteil oOparnoe. Tak, B Te-
EylieM, 22-M LPKRe, Havashiemca B ceHTAGpe 1986 1., Benywime
maTEA B ceeeprod nonycpepe Conmuma HMEOT  S-TIOMAPHOCTH
(303GIYI0 BJIH «—»), XBOCTOBHE IIATHA — N-HongpHOCTS. B 10#HO#H
nonychepe HOAADHOCTL BEeAYIUMX NSTeH—N, a XBOCTOBBIX—S.
B 23-M umuxie, KOTOpHIH HauHETCA UpEMepHO-epes 11 zer, T. e
B 1997 r., xaptmEa Oymer ofparHas: B cepeproil momycdepe
peaymmEe 1ATAA HynyT N-NOJApHOCTH, XBOCTOBRE—S, 4 B tOKHO#H
Hao60poT. B CNOXHEIX IpyImax 3TOT 3aKOH HE BCETHa BHLAEp-
AHBACTCH.

FIABA 6

®OTOMETPUSL U CIEKTPOOOTOMETPUSA

Jo cux nop M roBOPHEIE TONpRO 06 oxHoM Bume obpaboTku
Babmonesnli — ONpeNeNCHHH NMONCKEHMH PAINPYHLIX AdeTanel HA
Comane. CylecTBeHEO pAacHEpPSET KPyr BOZMOKEBIX 3a0a4
onpeneNeHAe sprocTel OTHENBHEIX deraneit n306paxeimn Conana
MIH €ro CIeXTpa.

Bygem 3pgece roeopHT: 00 onpenenreEHd Apkoctelfl mo
dororpaduuecknM HabmoleHAaM. JaMeTHM TONLKO, WTO 3TO AC
¢NAHCTBSHAZA BO3MOXEOCTh. Ha 3ape acTpodoToMeTpEM cymie-
creOBAJE (OTOMETDH, B KOTOPHX APXOCTh HeDECHBIX OOBEKTOB
CPABHHBANACE C JTANOHHKM HCTOYHHKOM BH3YANBHO, IyTeM
BBEJICHHA Tepel HCTOYHHKOM (HIALTPOB € H3BECTHBIM HpPOIYCKA-
aueM. B pacrosuiee BpeMs IMAPOXoe PaciupocTpasieHHe NONYYHIH
doToanekTpUNECKHe TPHEMBMKH, JAIOUME 3NMEKTPHICCKAN CHIHAT,
OPONOPHHOHAJBEEIA NajalolleMy Ha AMX CBETY.
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Paiiee MM TOBODHIM, 9TO MOYEPHCHHS (OTONNACTAHEH,
BOMMAKAIOLICE B pPE3YNbTATC NONMAJAHHA Ha Hee CBeTa, HE
HPOMOPNHOHANEHO CBETOBOMY TMOTOKY. JAd xakEore copra
IACTHHKH H KakAOTO COPTa NPOSBHTEAN HYXKHO ONPEAERSTh
CBOIO. XapakTCPHCTHYECKYio EpHBYIo. Elne nyyine, €cAH Xxapak- .
TEpHCTHYECKAN KPHBAaA OHpeNenesa Aid EKaXEoll IACTHHKH WIH
UICHKH. . : -

PacckaskeM, EKak 3TO0 MOXHO CAeaTh. M HOCTPOCHAA
XApaKTePHCTHHECKOH EKpHROH HeoOXOAHMO HMETE NMOMEPHOHHA
A HECKOABKHX H3BECTHBIX 3HA4eHMHE CBETOBOTC NOTOERA. ITO
MOKHO CRenaTh, chororpadHpoBas HeBoIMYILNEHAYIC 001aCTH
s neaTpe ConHnma HIM CHEETp 3ToH 06MacTH 4deped crymeHvarsii
ocnaburens. CrymeHuaTsiii ocHabHTEN: NPOMBIILICHAOTO MPOM3-
BOJICTBA TPEHCTARIAET cOOOH KBAPHEBYIO MINACTHHKY pasMEpPOM
okonio |l oM, Ha KOTOPYIO HANBUIeHA B BAKYYME [UIATHHA
OONOCKAMYE PAYHOIo. HPpONycKatus. JTH NONOCKH o0fpasyioT kak
GBI .CTYNEHRKA pa3Hoil mAOTHocTH. O6bMuo cryneHedt 7 u ¢ apyx
CTOpPOHE OT HuX mBe monockw Gez mwiaraawl. OHM clyxaTr Ind
KOHTpOAS ocheillenus ocaaburens. Ilpofyckanme crynemex ocaa-
Outens obBrTHO AaCTCA B €10 TACOOPTE, HO €T0 MOXHO HIMEPHTHL
H na MuxpodoToMerpe. CryneHuatTnii OCAAOMTENL MOXKHO M3~
TOTOBHTE H CamMoMy. MAS 97T0T0 HaJO 3aroTORHTL H3 vepHol
OyMarH Macky £ OTBEPCTHAMH B BHMIE NONOCOK. Taxas Macka
HAKNa/KBACTCA HA HE3ACREHEHHBE 3MYABCHORHBIN cof Menxo3ep-
HECTOR (oTonnacTHHky HAR fmieExH. YroOel oOHEZ DAOTHO
OpHACTafa K MIACTHEKS, HAA0 HPHXATh €2 CTERNIOM HIH NPHHATH
XaKMe-TO APYTHE Mepbl. JATeM, 34KPHIB BCO IIACTHHKY suepHOH
Gymarodl HAR KAPTOHOM, OCBCINAETE NAACTEHKY PABHOMEPHLIM
ceeToM. ITo cekyRBOMEDY OCBELIACTE IEPBYI) HOAOCKY B TEYCHEE -
BPeMEHN ¢, 3aTeM CABUTAETE KAPTOH Tak, 4TOOH OBLUIM OTKPLITH
YXe HBe NOJNOCKM @ 3acBeydBacTe HX B TeHeHMe ¢, Tak,
OTKDEIBAN JOMOSHHETEABHO KaXAHE pa3 no ofuoil monocxe, Bl
3aceetute ux Bee. Jlpeiem neppas monocka OymeT OCBEINGHA
BCE CYMMAPHROE BPeMA Iy +1; + ... +1,, 8 HOCACHAAS, -8 TI00CKA —
camoe xopoikoe Bpema f,. Ilocme sroro Bm racare cser,
DpoABNgeTe H (PuUxcHpyeTe Bamly UIACTHHAKY.

Ha - sricymmcHHy!0 WICTEEKY Baj0 HAJOXKGTH CO CTOPOHE
MYIECHR HOBYHO Macky, JobasuB K crapolt mo omHo#t monocke
CBepxy u cHM3Y (puc. 28). IloBepx Macke HANO HOAOKHTH
SalMTHOE CTEKNe M 3akiueuts ocnabwress. Kax puibparte spema
3aceeTRM ¥ yHCNO Aonocox? B sapopckax ocnabmrensx pasHOCTL
WnoTHocTel camoif TeMHOH B caMoll ceeTiaoil cTynmenex AlgD
OnBaer | wam 2, T. €. IWIOTHOCTH MeHmoTed B 10 wm B 100 pa3,
Dororpadmueckre IMYTLCHH HMEIT IAPOTY (T. €. H3MCHEHHE
ToraprjMa METEHCHBHOCTH Ha MuMefinofi wacTa kpEBoOi) ox0a0 2.
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Flosromy nyuiie HSFOTOBATE ocaabutenws ¢ Alg D2, Xopounsi
papuauT #abopa mnortHocTel 8-CTynmeryatoro ocnabmrens b eam-
uunax camoli cmabolt crymemexm 128:64:32:16:8:4:2:1, Torma
. BpeMA OCBellleHHS CTYNEHEX {;, ..., fy OVHOET COOTBETCTREHHO 64,
32,16, 8, 4, 2, 1, 1 ¢. Hano
TONbKO Tak Hozobpars ocee-
- pleHHe, YTO0H camas cnabag
CTYHEHBKA Majlo OTAHYARach
OT TNOTHOCTH HE3ACBEYSHHON
YACTH IUIACTHHKH, HO B TO
- %e BpeMsa IToOH caMBle ILTOT-
" HHI¢ CTYICHLXM OMIH JoCTa-
To4YHO TeMHBIME. H3MepRE Ha
" MHEpO(OTOMETPE DPOMycKa-
HEE CTYNCHEE HA BAIeM OCHa-
Omrene B Jorapmdmudeckoi
HIKaje H UPHEAB IPONyCKaHde
caMO cnadoff Re3aceeYeHHOH
Puc. 28. Veemuennoe usobpaxenne CTYTICHBKE 34 2, BHL HOJYIMTE

CTYHERSATOro ocnaburens KannbpopamniIil  ocnabyrent,
BRCIATHEBAS KOTODHIA 3aTeM B BammM CHAMKH, CMOKETC CTPOMTH
XapaKTePUCTHYCCKUE KPHBRIE.

- Ocoboc BEMMaHHE HAC YACTATH MacEe. Hpocnenme, 310651
CBET NPOXONHI TONBKOQ 4YEPE3 CTYNCHBKH OCIHAGMTENA, 3 HE 4epes
HE?acCBeqeHHbIE YYACTKH MEXKAY HMMH,

WUrak, B ycradnoBmmA ociabHTeNns HA WENb cHekTporpada
(MONIOCKH TEPHEHOMKYNADHE IICNH) HIH YCTAHOBAIM B KACCETE
mepeX mNAeHKOH B ciygze (QoTorpaduposanis wiobpaxenuii.
B arom cnydae Hajgo yOeOMThCH, YTO HA OCHAGHTENE NOHAIO
‘wacroe, Oez maren, mecto Conmma. Jns mocTpocHns DOJMHOH
XapakTepHCTHYECKOE kpHBOH - HafNo cleNaTk MO kpaiiHell Mepe
ZBE JKCTIO3HOEH: OfHa HeMHOro Gonpine paboucit 3XCHO3HIMH,
¢ xotopoit Bri doTtorpadmpyere Connne, a Apyras CYIMECTBEHHO
Gonpine (mpAMepHe B § pas). M3MCHATE 3KCOOZHIME0 MOXKHO
MEHAq HPKOCTh MIH BpeMd. Bum kpuBoli MONKET HECKONBEO
HIMCHHTLCS [IpH CHILHO pa3lHIaroImeMcd BpEMEHN 3IKCHOZHITHHA.
Tlozromy npu dGororpadHpoBaHHH CTYNEHYATOre OCHAbHTENs
JIyMiie MEHATh HHTCHCHBHOCTh.

ITpu cnexTpanbANx HAGMOOEHMAX 3TOrO MOXHO JOCTHYL,
OTKpHBas ImMpe Inejbs cuekTporpada. _

He wamo Gosreca, 9TO OpH 3TOM JHHEE Oyayr HeueTkue.
Bam Bce pabho HyxHO OymeT BHOHpATH Y9aCTOK HENPEPEIBHOLO
CICKTpa 6e3 NHHHH. _

‘B cnydae uzcOpaxesma Conmma, ecmda y Bac croama
zaadparMa Ha OOBCKTHBE HPH OCHOBABIX CHEMEAX, TO MOXHO
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yBEJHYATh HMHTEHCHBHOCTh, CHAB €¢ WIM TOMEHAB Ha npyry:o,
¢ GOompumM oTBepeTHeM. EcCIH e Takod BOSMOXHOCTH HET, .
0CTAETCH MEHATEH BpeMd ¥ npeHeOpeur HAMeHEHAEM XAPDAKTEPHCTH-
yeckoit KpHBOll npH 3ToM. TINACTHHRY ¢ BHEHATRHALIM CTYICHYa-
THIM OCT2bATENEM HAJO NPOABHTE BMecTe ¢ paboyeii nmiacTHHEOH,
Crenyowas oflepaiia -—H3IMEPEHBe NOJYIHBIICHCH «HIKAN-
ki, T. €. CHeKTpa WA A300paxeHus yyactka Condna, nOnyyeHHo-
To 4epe3 ocnabHrens, Ha MBEpodoTOMerpe. Eci Bu mmGpamm
AHHEHHYI0 OIKany MuxpodorTomMerpa, Te noadepHre oCBEHIEHHE
B IOeTh POTOMeTpa TaK, 4To0BI HA YMCTOM HE3ACBEYCHEOM MeCTe
oxono ocnaburens orcier 6but 1000 (Tpowe). IIpH 2aRpbiTOM
(GOTOINEMEHTE, T. €. MPH TEMHOTE, OTCIET 7,,.,, AoikeH OHTL ~
oamsox K 0. Jlyume, ecnn T, =0. 310 0bNerunT nociemyromyio
obpaborky. 3areM HaHIATE CpeAHHC 3HAYEHHA OTCYETOR Ha
kaxaoR crynembke ang m3oOpaxenmi Conmma. B ciywae cmextpa
BEAMTE H3MEPEHHd Ha cBOOOJHOM OT JIHMHHHA MecTe COEeKTpa. -
HafinaTe cpentee U3 HECKOABEMX M3MEPEHHN Taoma M Trouw- JMA

cryneHek Bw monyumn® otcuetel Ty, ... T, U3 macmopra’
ocnabHTENs WA €ro H3MepeHHS Ha (oToMmerpe BaM HiBecTHH
nponyckamms crymemex lgli, lgl, .., lgl,. Tenepr crponM
rpadux. Ilo ocu x orknameBaeM lgfy, .., lgl,; a mo oca .y,
. T@m_Trem(
Sk— TomTos N k—l, ....,_n.

dony cooTBercTBYET y=1, a TeMEOTEe y=00. [lo ocu x oTcueTH
Bo3pacraroT ¢ pocTom lgl, T. e. cneda Ha ocdH x ¢oH, a copaea
TemMBOTA {pHC. 29). W3 miMepeHEs ONHOH DIKANKH MBE HMEEM
TOMBLKO 1 ToYeK (KpYXKH Ha puc. 29). Bropas mkanka ¢ Goabmoit
BEiepXKOoH R[ACT HaM eIme 7 ToYeK C TeMHM xe lgh, Ho
¢ GoneumME 3padenusME S, (KpeCTHKH Ha puc. 29). M He
3HaeM TOMHO, BO CKOJBKO pa3 Opuna Golbole BRINEPXKa OpH
NOBTOPHOM CHEMKE. 3HaeM TOJABKO, 4TO MOAX BCEX CTYIICHEK
ocnaburens—B OOHO H TO Xe TUCHO pas, T.e. lgl ymenuuuincs
HA 0gHO B TO e 4ncio. ITocKoNbKY XapakTepHCTHUSCKas KpHbast
He momxHa Ohina M3MEHHETRCA OT NCpPBOiH JKCOOHIMA [0 BTOPOH,
TO, cMetuas Bee TOUKH BTOpPON KpHBOHE (KpecTHKH) MapaLieJbHo
OCH x A0 NYYIHETO COBNAACHHA ¢ OOINEH 9ACTBIO MepBOH KpPHBOIA,
Nonymiv oburyio XapakTepHCTHIECKYH KpuByw. Yem Gombiue
Bbl caemaeTe miMepeHH NPM DASHBIX BRIACDAKAX, TeM TOUHEE
TonyyuTe KpHBYIO H 3axBaraTe G0apumyio obnacte lg/ (obmactn
BelonepkeE H IEpeAepxex).

Tenepr mawumaeM H3MepATh pabodde HETATHBEL

Bo-mepsrix, mago BEIGpaTh BRICOTY H IHHDHHY LOEMH MEX-
DodoroMerpa. [Ins BRICOTEH MOMHO NOPHAEPKHUBATHCH TAKOTO
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Hpasund: OHA JOJKHA 'oocmmrh 1/3 pasmepa H3IMepAeMOi

JeTand B TIPOSKUHH Ha INenb $oTomerpa. lHmprey mesm npu
doToMerprr H3oOpaxkeraii MoxHo Opate pasmoit Bricore. Ilpu
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Puc. 29. TMocTpocHHe XapakTepHCTHYECKol KpHBOi: § B mtHeiinoR Kaze
{d) 0 B norapudmuteckoit mxaxe (6)

CHEKTPANbHEN  HAGMIONEHASK HIEPHEY mem! ONpERENdIoT 1o
XapaKTEPUCTHEAM HIY93€MOTO CHEKTpPa, M 33eCh MOXHO BOC-
MONB3OBATECH NPABWIOM: ¢CAH MpH (oTorpadupoBaHEE CrEKTpa
raofpaxeune BxoOgHol DIENR cHekTporpada Ha BalIeM CIEKTpe
papHo [/, a yeemmucEme doToMeTpa p, TO HIMDHHY HieAH
doromerpa ™MoxHo BadgTE paseoi pl. C BubpamHEIMR 4TS
pafoThl LWEATMEH T paﬁo-:ero HETATHBA HAAC ONPENENHTR
Tiewn B Toom-
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Bul cuabHO cokparThte ceBe paboTy, e€CNM  YCTAHOBHMTE
Teown=0, Tyona=1000. Jna kaxno#i wamependod Toukn | Bm
onpenendeTe OTCHeT MuEpodoTomerpa 1) @ 3aTeM

Tooma— T
Si=——m I‘B.Il.ll'
TI'_T“m

Bxozd ¢ 3THM 3RaveHHeM B OCb y rpaduxa Bamel xapakTeprcTH-
yeckodl kprpol, Haxoante, Kakoe 3HaucHEE IgJ efi cooTseTCcrByeT
(na pHC. 2% mokasasw S; # 1gf;). M Tak mns xaxmod E3MepeHHOH
ToYKH. B choyuae seofxogumoctn o rabauuam anTHROrapudmMon
WTH P NOMOIIE MEEpPOKANLKYNAaTopa Baxomnte [, [pumenenne
9THX HIMEPERWI T8 PAa3MdHBIX 33734 Oyzer UpHBEHEHO HAKE.

Ceffyac ckaxeM KpaTko, KAk MOXHO HCIOJNb30B2Th MHKpO-
xanpkymarop TEna B3-34 wam B3-21 mus yexopemms obpabotxm
gabmonemii. Kaxapif, x1o MMen Oeno ¢ TAXHMH KaJLKYJINTO-
paMi, JIETKO CaM COCTABHT COOTBETCTBYIOHIYIO mporpammy. Yrto
A8 3TOT0 HAXO CAenatTe?

NocTpofiTe NONYYEHAYIG X3PAKTEPHCTHYECKYH) KPHBYKY He-
ckoJbkO HMEade. OCk x OCTaBLTE TAXOH Xe, a MO OCH ¥ OTAOXHTE
g5, Paibelite moMyueHHYI0 XAPAKTEPHCTHYCCKYIO KPHBYIO HA
YUaCTKH, BHYTPH KOTOPHIX KPHMBYID MOXHC CHHTATE OTPE3KOM
npaMol THEAR, W onpeAcnuTe KodDENAECHTH YpaBHCHANA TPAMOil
ang gaxkporo orpeska. Ilycrs y Bac moaywuunocs 3 yuactka
(kax Ha pHEC. 29, 0). Torga Ans mepBoro ydacTka x=a;y+b,
npu y<y;, L9 BTOPOTO X=da,y+b, Tpu y,<y<€y; ® nmd
TpeTheTO x=a3y+b; OpH y>y,. 3mecs x=lgl, y=Igs.

AnroparM Bantefi nporpaMMBl COCTONT B3 CHEAYIOLHMX YaCTeH:

1. 3amanue 30848 Trcpns Toona» 41+ 922 43, by, bz, b3, y1, ¥

2. 3agaEKe H3MEPEHHOTO 3HAa4YEHHAR 1, oupedencHue ).

4. CpaBHeHHe y; C ¥(, V2, BbGop koadduuuentos a, b.

5. Onpepenerye x; 1o ¢opMyne x;-ay,+b C BHIOpaHHRIME
koxddrmentamy.

6. Beimada x;.

HyBErTo! 2-—6 HOBTOPAIOTCA ANA° BCEX KIMEPAEMEIX TOUEK.

OcranoBuMcs KpaTEO HA TEX 3a8a9aX, PEIUCHHE KOTOPHX
HepoaMoxHO Bes doToMmerprueckoii obpaGoTEn.

®OTOMETPUS APKMX OFPA3OBAHM# B ®OTOCOEPE
(PAKEJIOB, ®OTOCPEPHBIX MOCTOB M SPKUX KOAEL
Y TATEH, BCMIBIUEK B BEJIOM CBETE).

Hamepas OTHOCHTENABRYIO HHTSHCHBHOCTL SDKMX peraued,
Rabmomacmeax B doTochepe, MOKHO ORPEICNHTE TEMIEPATYPY
3Tux peranefi. DTH H3MEpeHHS MOXKHO ACNaTh Mo M3oOpaxkemism
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Coniua, NONYICHHENM ¢ PAsHERMA QHABTPAMH, WIH OO CHEKTPamM
ApKUx geraneii. CHadYana B OONyYMacTe HI MIMEPEHRH 1p
doTOMeTPe ApKOCTE M3ydacmoil jerams I*({A} B APROCTH OKpy-
xatomeii dporochepsr /(1) B cnyuae maoGpaxkerad A—cpelssns
ANWHA BOJHBI KPHBOH NPONYCKAHMS HCIONBE3yeMoro (GEIBTpa,
Ilpr cOekTpanbELIX HaOBOAeHHAX HIMEpHETCd HHTCHCHBHOCTL
HENPEpHIBHOIC CHEXTPa B LJIAHE BOJHBl A B CHEKTpe APKOH
AeTamd H B CIOEKTPE Hepo3MymleHHOH dortocheprr. Mz arux
H3MepeHuii  momyvaeM ¢=/7*(R} /I(?L)—omocmmyro HHTEH-
CHEHOCTb.
O6uyHO OmpeneisioT He Temmeparypy 7, a BeJIH‘IITHy
5040 -
T 1 1
BneneM HapaMeTp AG-—-B"‘—B:SMO(—-——T;), rae 0% or-
HOCHTCH K uzyvaeMomy o0nexTy, a 0 —x doTocdepe. Be.rummy
A9 moxHO HafiTH TO Qopmyre

A - 5040

(]

Abd= Ineop.
3mech A—UIMEA BOJMHEI B CaHTHMETpaX, In@— HATYpaJbHELA
norapudy semuaunnl, @=1I*(A)/I(R), c1=1,439 cM rpan. _

Taxum oGpasom mbt momyuaem oTmmime 0% namero obpexra
" or 0 dotocdepnl.

No 3toii xe ¢OpMyTe MOXHO ONpEAENATh TEMIEPATYPY
marea. Ho B sTOoM ciiywae  BO3HMKaeT Heo6XOAUMOCTL YdYeT4d
paccesHHoTO cBera (oTocdeph, TOMABINEro HA TEMHOE TSATHO.
310 Tpebyer MOMOMHATENLHEIX HAOMIOGCHHH XOAA HHTCHCHBHOCTH
paccesHHOro cBeta 33 kpacM CoJHUA H KPOMOTIMBOTO MCIPaB-
JICHHA HHTEHCMBHOCTH NATHA. OTCHUIaGM XeRaroNEX 3aHAThCA
3T0H 3amavedfl k¥ CHeUdanbHOH NMTEpaTYype.

®OTOMETPHA BCTIBIIEK

JIng Tex, KTO MOXET HONYHATh ‘tim'rorpatblm BCIIbILEK
¢ pwmTpoM H,, ONHIlY Opollece NOMYYCHHS CBETOBOH EKpHBOI
scubiiiky. Bes 310l nponeaypel HeBO3MOXHO Gonee yrayOneHmoe
HCCNeNOBaHKe BCNBIICK. CBeTOBaA KPHBAA—3TO H3MEHCHHE HAP-
KOCTH Kakoro-me0o yaja BCIBLIKH Co BpeMeneM.- [Ipeanonoxnm,
yro y Bac ecTh HEeCKOABKO KaApoB, Ha KOTOPHIX MOXHO
OpPOCIIEMTh PA3BHTHE BCMBILKE OT MOMEHTA €€ BOOPaHHA (a
Jyiille BCero M 0 €rc Hauaja) B0 NoAHoOro yracaHmd, Brbeprre
rapbonee sprAi y3el, MONMOKEHAE KOTOPOro MOXHO XOpOLHO
onpemenATL Ha kaxuom kaape. Hamepere Ha goToMerpe ero
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HETCHCHBROCTh, & Takke HalguTe cpen,mofa_ HHTEHCHBHOCTE
HeBo3MyiienHON XpoMochepsl HO HECKONLXAM H3MepeHHAM BOK-
pyr Benennrd. JIas xamoro #ro xaapa Bo Gy.ue%g EMETH [Ba

A [&cn

1 - L. L L

gm - g" 20" Fgm YL

Puc. 30. CperoBad KpHBad BCHBILIKH

3HAYCHUS HHTCHCHBHOCTH (foon)i ¥ (Fipon)i- Kpome Toro, Hamo
JHATE MOMEHT NoJyderms aToro kagpa 7T;. Omnpegemup 31H
_ BENMMHHBI JUIA BCEX KaIpoB, TMOCTpoiTe rpadmk, HO OCH X KO-
TOPOTO OTHONHTE T, a IO OCH y COOTBETCTBYIOIUHME HM 3HAUCHHN
(Faca)i/{(Tipom)i- TIpEMep Takoro rpadmka mnoka’am Ha puc. 30..

AHAnOTAYERE KPHBHIC MOXHO IOCTPOHTL A Y308 Mpo-
TyODepaBnes, CYIECTBEHHO MEHSIOMWHX CO BpeMEHEM CBOIO AP-
KOCTh, HO OCTRIOHMXCA NPHMEDHO B ToM Xe Mecte. B arom
Cilydae WX MHTEHCHBHOCTE MOXHO BBIPA3HTL B HHTCHCHBHOCTH
#e0a Ha TOM Xe paccTOSHAH OT Kpad, 4YTo U [poTyGepasern.

CNEKTPO®OTOMETPHA

B ormmwee or $oromerpun usobpamennii CoHua, korga
Ha mens $oToMeTpa BHl CTaBATe OTAENbHEIE TOYKH U3olpaxeHwd, -
Npk *GOTOMETPHEE CHEKTPOB, KAk NPaBHNo, H3MEPCHHA BEXYTCd
B NOCACHOBATENBABIX TOYKAX CNEKTPa TIPH CMEIIEHHAH €70 BAOJIL
mucoepeuy. OcHoBHAA 3aAada cuex’rpodJoTomeTpm—nomenne
npodsns JUKA.

Ha puc. 31, ¢ noxazano cxeuamqecxn CMEIIEHAE CHEKTpa
nps tl)moue'rpm a Ha puc. 31, 6 —momysenuedi opr QoTOMeET-
pun npoduns nEEEE DoriolucHuA. IIpEBeNeM OCHOBHEIE Xapdk-
TepUCTHKH Apoduns munmn, oGo3HaYeHHBE Ha puc. 31, 6. 3aecs
H. ¢.— HENpPEpHBEEIE ciexTp (00BIMHO RHTEHCHBROCTH OTAEIIBHEIX
Toyek Tpodmna BLIPAXAIOT B COMHHOAX HEAPCPHIBAOTO CHEKTpa
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Iy e, NpHENMAE TIKWMM pasoM. €ro HWHTEHCHBHOCTL 33 1),
I, — HHTCRCUBHOCTH JIH B IUIMHe BOJSHMW A (0OBIMHO BhIpaxa-
eTCH B €XMHMLAR HENPEPHIBHOTO CEKTPA), Jy, Ao —HHTEHCHBHOCTE

. ¥

. s, it h— Akl — et it ]

Ik

Z
~
Z
?
Z

A Ay A
Puc. 31. OcHobHLIE XAPAKTEPHCTHER NPOOHIY CNCKTPANILHON JIHHHH IfO-
IOMEHHANA; g —CXEMATHYCCKOE H300pAXCHME CHEETPOrpaMMbi H Hampas-

© neude QoTOMETpHYECKOIG Ppaspesd; —NpodElb CNEKTPANBHOH AHHEH
DNOTHOIEHHA W €f0 XapakTepHCTHEW -

H ITHHA BOJIHN meHTPA Joamu (fp; Tak XKe, XaKk B [,, BbIpaXacTca
B eaMHUMUAX [, . W HA3GIBACTCA OCTATOYHON HHTEHCHBHOCTHIO),
1—Iy—rnyGuna JAHEH, A}, — DOMYIIMpUHA NHHHY (WIKPHHA
H4 NOROBEHe TNyOHHLI), - W-—3KBEBANCHTHAA  IMAPHHEA, paBHAA
HIApHHE APAMOYIONLHUK2 BhicoTol [, . B NIOHIAABIQ, pPaBHOH
IUTOIIAAH MeXIy HpodHIeM JHHAA H YPOBHEM BEHTCPIOIHPOBAH-
HOTQ HEnpPEPBIBHOTG CNEKTpPa B Heil (3amrTpuxopaunas obmacrs
Hap npoduneM JMHHE DPABHZ [0 NIOMANM NPAMOYTOJILHHKY,
wiofpaxeHHOMY CHpaBa; €ro WHpnHa # ecib W),

Jus cunbabix bpayarodepoprx MEHUE OORYHO OEpEASNTIOT
BoCh NpOdEIR JHMHHM H HCCHSAYIOT H3IMeHeHHe /[, ¢ UHAoi
gonubt. JIn# crabux MMHHK valle ONpeASNArOT NHNIS SKBHBANICHT-
Hyio IOMpHHY W.

Iloxa MK rOPOPHNM O JHHHAX Rornowenas. Flpu msyucHsm
BCNSIIEK, (NOERYIOB, NPOTYBCpARNEE M EMeSM Oef0 C 3MHC-
cHeil (MaaydeHHeM) B OTACNbHBIX MMHUNAX. T4 IMHCCHA HANOMKCHA,

" KaK NpaBENO, HA CHEKTP TIOTAOHIGHMA NOMIOKKH. YTobH no-
JYUHTB CHEKTP TOJLKO IMHCCHA, RaJ0 BEIYECTH H? IMACCAOHHOTO
CIeRTPa COCETP NofnoAkd. Clenas JonylleHne, 9T0 OH TakoH
e, KAK B HeBOIMYIIEHHLIX O0NacTsix, BHYMTAEM H3 IMECCHOHHOTO
CNEKTPA HEBOBMYIICHHEGT CHERTD cocegHedt oOmactu. Ha pumce. 32
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[OKA3aHO, K4k 3T0 fAciactca. Jas SMHICCHOH JmEMA TAKKE
MOXHO onpemenute fy, Aky; @ W, (3mMmccHEE)
Hcenenopanye SKBEBANCHTHLIX IGHPHE W mpodusel mHumi —
OCHOBA ONMpPelEIcHEH TEMIEPATYPHL, INOTHOCTH, CKODOCTH M XEMH-
YeCKOTO COCTaBa COJIHGTHOH aTMocdepsl B OTACHBERIX 06pa3opa-
uii B Hed. Ommcamme >TEX METOROB BEIXOOHT 3a npé;r[e.lm

Ih

ar

L _ben

C o

A

Puc. 32. XapakTepHCTHKY 3MHCCHOHHOTO HPOQHNA: ¢— KAJIOXEHAE Ha-
60 IaeMOra Npo(AI IMACCHOHHON JTHEKE Ha Mpo(¢RIL AMHMA NOTJIOME-
HHMA B COCENHEM HEBO3MYINEHHOM Mecte CONHUA; 6 — YHCTO IMMCCHOHHELH
npodEas, NOAYYCHERN NyTEM BLIYHTAHHS HEBOIMYIIEHHOIO Npodmas w3
HAGNIOAAEMOr0 3MHCCHOHROIO; XaPAKTCPHCTRKA 3ITOTO Npodmis

aavAofl wmmE. Ho ecr Bw ymeete ¢TpoHTh Npodumd, ompe-
IENSTh AX OCHOBHEE NApaMerpH, Bul Moxere cmelto OpaThes
33 YHWBEPCHTETCKHME Y4YeOHHKA H peINaTh HACYIIHBIE 333w
acTpodHIUKH.

THNABA 7

HABJNHOJAEHUA COJIHEYHBIX JATMEHUA

Bcéem Bam M3BECTHO, YTO CONHETHOE 3aTMEHHE NPOHCXOIHT
Torna, koraa JIyEa B CBOEM OBHAKEHHH BOXDYT 3eMJIH OKa3HIBAETCH
Mexay 3Jemned u Conume™, AyHRad TeHb MAZacT Ha 3eMHYHO
[OBEPXHOCTD, TOCAECAOBATEIBHO 3ATECHAA TO ONHY, TO OPYIYIO
€€ YaCTh. o :

Ha prc. 33 mpeactaB/ieHa cxeMa COJHEYHOIO 3aTMCHHA.

Jns HaGmopaTens, HAXOAMHETOCA BHYTPH UATHA @, 3aTMeHUE
npeAcTABAAeTCd HOAHBIM, a4 B ofnacTd AA; —JaCTHBIM, TaK
kag pe pee Comsne 3akpbiro JIynoil, MoMeRTHE COMPHKOCHOBCHHA
mucka Jlyret ¢ kpacm CoOJHIA BasHIBAIOTCH XOHTakTamH. ITepsnid
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KOHTAKT HPOHCXOZUT B MOMEHT Hadada 9acTHOTO 3aTMEHHR
y sanagaoil uacte Co (Jlyvua npEEeTCA ¢ 3amaja Ha
BOCTOK). Bropoil KOHTAKT —HA¥alo NMOJHOTC 3aTMEHRS, TPETH -—
KOHEI! MOJHOrO 3ATMCHWS M YeTBEPTHIH ~~ KOHEN YACTHOTO 3aTMe-
HEA. Bo BpeMsa 3aTMEHMS MOKHO DeluaTh GONBINOE KONMHYECTBO
3aMa4 W3 pa3AeIX objacTeil 3HaHmA.

Prc. 33. CxeMd CONMHEMHOTO 3aTMEHMA

Dro B 3akoHel Apnkenus JIyHEI, YTOUHEHHE MpeARLIYHCIICHRENR
3aTMCHHH, H3YICHHE JYHMHOrO JABAMAQTA, PAsIHYHBE METEOPO-
JIOTHHMECKHE 3a0auM, [IOBCAcHWE pacTeHm#i ¥ xusoraeix. 060
BCEM 3TOM MOKHC TIPOIECTE B PAa3IHYHBIX HACTPYKIMAX [10
Hab/ofjenuro 3aTMeHHiE. MM JXKe OCTAHOBHMCH HAa 3a044ax
m2ydeHAs BEEIUMHX csioce Conlma Bo BpeMs 3atMenms. Kax
MbH FOBOPHIH B HayaAc KHHIH, BO Bpems 3aTMEHMR BOKDYT
TeMHOro pucka JlyHbl BHAHBEI ApKOE KOJABUO  XpoMocheph!
H OpocTHpaloulascs Ha 5-—10 paguycos Coiaanma coHeqHas
kopona. Ecim Bm nporomuTe BHSyambHile HabimtonenAs Oes
TENCCKONA, Bbl MOMETE 3JApHCOBATL OCHOBHBIC IETANM KOPOHEL,
nporybepasiel. Jnd aroro 3apaHee 3aroToBbTe JHCT OymMard
€ HAPHCOBAMHBIM IMCKOM JIYHB H KOHOCHTDHYOCKHMHE KpPYyraMi,
PamMyCchl EOTOPHIX COCTABIAIOT UENOS YMCNO pagnycos JIVEEL
ITH XpYTB CHEeAYeT MEPECcev: BEPTHKANLHBIM M TOPH3ORTAILHEIM
mamerpam. Ha 5Ty cetxy cHadama walpocaiite BrRemmEuMe
KOHTYPBL KOPOHBL, & 34TE€M 3apHCYiiTe moapobrocta. Ho, kokeuno,
GoNBINYI0 IEHHOCTh OYIYT HPEACTABNATh (GoTorpadEH KOPOHBL,
Mo KOTODEIM MOKHO H3Y4aTh &e crpyx'rypy R npono,u;nTL
(poToMeTpUIO.

B xopoBe MOXHO BWIEAHTS HaAGONES THMHIHLIE AETAIH.
Ha npumepe puc. 34 nepeunicnaM ux. Hag obaactsmu ¢ daxenamu
8 KopoHe obpasyioTca npsmdeie Momwmsie nyun (4, B, ¢). Hag
HEBO3MYILEHHOH (oTocdepoli Rabumonatores Gollee TOUKME JTYUH,
B mmmiMyme comHeuuol aKTHBHOCTH TaKMe JyYd BHAHBI B BHAE
GIIETOK» R mOJApDHBIME 0Ga2cTaMu Consnma (J). B ocHOBaHRAAX
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KOPOHANBLHLIX Myvdell nmexat xpomocdepanie Bujcrynel, Hanm msT-
HAMHA CTPYKTYpa KODOHW COCTOMT M3 [yT, Jiy%ch, KOHOCHTPHIEC-
xex obomouex (K). Hax npoTyGepasnmaMH EO BHYIDEHHEX 9acTsx

Puc. 34, TumuuHbLE CTPYKTYPH, HaGNMOR2eMBIE BO BHEIUHGH YOpOHE

xopoust HaGniomawtca oBONOMKN B BEAC NYT, a BHIIE— ILIe-
MoBHEOHLIE 06OM0YKHE (3), OKaHYMBAIOLIHECH MLITMHHBIME .rxyqaml
WA TOHKHMH CTpyiikamE ().

Fomu Gnmsxue mO XapakTEpUCTHKAM TeleCKONbl OyayT pac-
TOJIOKEHEl B Pa3HHX TOYKAX OOMOCH! ROJHOTO 3aTMCHNA, aro
NO3BOJAT ONPERCIHTE CROPOCTh JBIKCHRA PaIdIHBLIX JIEMEHTOB
KOpOHB! B EKapTHHHON mwnockocTH. PoTOMETPHPYA CHMMEKH KO-
POHBI, MOXHO OHPENCAMTh XOXK fAPKOCTH C DACCTOSHHEM OT
Coanna, OTHOCHTENLHYES SPKOCThH OTHENbHBIX HETAJICH.

HuTepecHs! Takke COEXTPANBHLIC HaGNHOASHHAS KOPOHE B XPO-
Mochepsi. Bo BpemMs OIHEIX 3AaTMEHHE MOXHO NOJYYETh CHEKTD
xpomMocdepe, B KOTOpOM Oymer ropasio Go.lmme SMHUCCHOHHBIX
JHEBH, YeM HX BHOHO Oe3 3aTMeHHA.

Jiobuie HabmoneHAs BO BpeMs 3aTMeHES TpebyloT TmaTemn-
HO# poaroroekd. Tak kak 8 OONBIMHHCTBE CIHYYacB NPHXOAMTCH
BLIE3KATh B CNCIMANLHEC JECUCIHUHE, BOSHHKAIOT AOTIOJHHTE b
HBIE TPYAUOCTH, XOTOPHIE HAOO BOBPEMA MpelycMoTperh. Hamom-
HI® O HEKOTOPBIX OOMIMX IpaBHJAX.

Bo apems uacTHHX a3 3aTMeHHs Ha CoNHLE HAZQ EMOTPETE
Ugpes OuEHbh CHNbHLE QUALTP. TakoBHIM MOKET CAYKHTE
3aCBEYEHHAS M TPOABICHEAS IUTACTHHKA KM 33KONUEHHOE HA
CBEYE CTEKJIO, MOKDPEITOE CO CTOPOHBI KOHOTH 3allHTALIM CTEKIIOM.
Bo spems nojmol ¢azn Hano CMOTPETh 063 CTEKNA, HHAYE HE
YBHAATE KOPOHY.
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I'oToBs anmapatypy eHMIo, o0paTaTe ocoboe PHEMaHNE
Ha nombop Boulepkek. Lzoxao OPHEHTAPOBATECA HA APKOCTH
Nyusr. Oua B 2—4 paza spue xoporsl. He 3abyaere, uTO
3aTMEHHE OPOHCXOAMT B HOBORYHHE, TAX YTO NMOJOOP BHIEpXKEK
HENB3A OTKIANbIBATE HA MOCHSHHION HeNehio neped 3aTMEHHEM.
Ecnn Bul co0HpacTech 3aHEMATECH (OoTOMETpHEH, crenaiire
CHAMKH CO CTYICHYATHIM ocnabuTeneM OO H NOCHe 3aTMEHHA.
Hano to4Ao pacmmaHHpoBaTh M IPOPERETHPOBATE HECKOJNBLKO
pa3 BCcE CBOM AeHCTBEA B KOPOTEHE MEHRYTHL 3aTMeHmsa. Tak
¥ak 3aTMEHHE MOMXET HaYaThCA SYTh IIO3KE PAcUeTHOrO0 MOMEHTA
H KOHTETECS YyTh PaHBIDE, CAMYIO JUIHHHYIO BHIIEDXKY IUTaEHpyil-
. T¢é HA CEpeANHY 3aTMENHs. B mauasne # xoHDe HenaiiTe KOpOTKHE
BHIICPXER A RNoaydeHuss dortorpadmii BayTrpepHHMX 3acrel
KOponsl H XpoMmocthepht. PaccumThizag Maciitab M3obpaskenns
Comma B Teneckome Aif Habmolenmil sarmenus, e 3alyabre
mpo kopoHy. bBes pammanenoro ¢uiasrpa oHa saliMer OGmacTh
g0 opsoro pamuyca Commma, Fcma snl cofupaereck HaOmomarhb
3aTMCHHE B JECHCOWINHH, HE XKajedTe CHT HA CTPOHTEIBCTRO
¢yraamenta s Bamero Temeckoma. [Isa nocnennnx HO OYEHb
CYINECTBEHHBIX TPABILA: _

1) He 3abynbpTe OTKPHITH KDBIONKH, KacCeTH H Apyrue Heol-
XOJHMEIE 33aCNORKH Nepen HaOmiofeHmeM.

2) npeAycMOTPHMTE BpEMS H BOSMOXKHOCTE CAMOMY B3IJIAHYTH
HAa EOPOHY BO BPEMA 3aTMEHHA —ITC HezabHBACMOC 3PCTHILE.

TNARBA §

TEMATHKA U OPTAHU3ALIUA
JIIOBUTENBCKUX HABJIOJAEHUN

MHorse ocroBREEC npobnemsl cTpoerHa ConBNa, TMPHPOARI
CONMHEYHOH AXTHBHOCTH, CBAE AKTHBHOCTHM C KPYIHOMACIOTACHH-
Mu cTpykrypamit Ba Comane M ¢O CTpOSHHEM BHYTpPEHHUX wacTeii
Connua xayt ewme pemienns. JIroOuTe MOTYT BHECTH CBOH BRIAH
B HCCICKOBAHUE JTHX HPOONEM, TOCTARILIN ACTPOBOMAM BHICOKOKA-
secTsenire Habmonenasn. Peab maet ge 00 oTaensanX doTorpadn-
AX WM cekTpax. Jas TeopeTHYECKOro OCMBICHCHAS BYRHH ACHLIE
#l, M0 BOIMOKHOCTH, NOMHLIC CBCACHHA O PeafibHO MPOTEKATOUMX
nponeceax 5a Conmie. HauGonee yenenHuIMn, Ho MORM NMPEACTAB- |
JeHnsAM, MoOryT OBITH HCCIEHOBARMA JFOOHTEIAMHA SBOMIOLHM
akTHaHEIX O0Jacreil. 3Mech OMCHL HIMPOKOE TOAC ACATEARHOCTH
¥ JUI OTACHBHBIX MobnTedcH, BERYIUMK BAPUCOBKM IDITEH, d JUIA
NEeALX KOMICKTHBOB, TIDOBOMALIMX pasHooOpasHuie Habnroaenas.

Boipe MBI TOBOPHIE, YTO TaKHe HCCASHOBAHMA MOTYT
BIStOMaTL B ce0f H3Mcpenus SACEN H IUIOWANCH mATeH, HX
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cobcTeeHHBX ppmxeHAl. JobasmM croiz onpeHencHEe TeMIepaTy-
phl OTHENBBHX JcTajeil akTHPHOH obnxacTH. Moxme asyqats
XapaKTep - HIMEHEHHA (JHCKpeTHRIE WM MOHOTOHHHIH) H CBAbL
paA3NIMYHLIX XapakTEPHCTHK, HANPHMED CBH3b BpANICHMA ATCH
i BCObIIEYHOH axTHBHOCTH. Jns mayvaemoll aKTHREOH OBNACTH
MOXKHO 3aTEM HafiTH ZanWhle RpyrHX BHIOB HaOmoaenwil (BCrnI-
neK, PagMOR3AYYCHHS) B CHENHAABHBIX KATANOTAX KAE HIJAHHAX.

Beompuioli #ATepec mPEACTABMSIOT MOMCKH BHXDEBHIX ABHAKC-
amii Ha CoMlle, a TaoKke CBMIb OAMBEMX ¥ JANeKNX AKTHBHBIX
06J4cTeH, CHEXPOHHOCTE B HX H3MCHEHHSX.

Crextpanpebie Habmogesua HoO4ABAT Clofa CBEACHHES 0 Mar-
HUTHBIX THOJAX, CEOPOCTHX HBIGECHHA, TeMHeparype.

Mo mabmonennsM B guHud H, MoxkHO H3y4YaTn CBA3b
aKTHBHRIX o0nactedl ¢ EpymHOMACIITAOHKIMM CTPYKTYpaME clia-
6BIX MATHATHEIX IONecH, IpaHdilkl MEXAY KOTOPBIMH TPacCHpY-
oTca BoXOKHAMHE. Chs3hk XapakTepa pasBHTHS BCILIIKM ¢ H3MEHe-
HAAMH B akTWBHOK o0macTH [o B nocie Hee MOKHO TaKxke
HecenoBaTh no H,-CHEMEaM.
~ Hpyroe mampasaesue paGor-—emxemuenabie HaSmoaeHHA
ConHua No HECKONLKMM TOCTOSHHLIM fporpamMmaM. B Takme
nporpaMMBl MOTYT BXONATHL onpencnenws uacen Boapda, ko-
OpIMHAT H pDAomaneil BCeX TIpynH B ¥X  OCHOBHEIX [ISTeH,
nnomazy ¢IIOKKYNIOB, BCIBLIIKE, npoTyﬁepamru

Ecm #Meercs OOCTaTOMHO [UIMHHBIA #psH TAKHX JAHHBEX,
MOXHO H3YJaTh PasiMvHbie aciexTs ¢usuxy CoJNHUA M BIASHWS
Conema BHa 3emuo.

~ 00 oanoit 3amaye TAaKOTO poJa MB YKE FOBOPWIA — d3yienHie
bpaineHus CoNnHEA, €ro HW3MEHeHHs co BpemereM (¢ dazoii
ll-nmeTHero uMENa axTHRHOCTH) ¥ INApoTOH. MOXHO pelHaTh
R apyr#e upobiieMbl: 3AKOHCOMEPHOCTE PachpefelieHHd aXKTHEHHIX
obnacreit mo Coapny (aKTHBHBE AONTOTHI, KpYHECMacHITabHBE
CTPYKTYPH AKTHBHOCTH), KPaTKQCPOMHBIH H JONFOCPOYHIH Ipo-
THO3 COJIHEMBOH AKTHBHOCTH.

Bepace 3a pewesme mpobieM conneqno-semoﬁ hHIMKH,
Hano - O0CO3BaATE, YT¢C B 3TOM CAYYAC MB HMECM OEHo, II0
Kpajinell Mmepe, ¢ TpeMa ofbextamMua— ColHueM, MeXTUIaEeTHON
Cpegoft a 3emueli. 310, XOHETHO, CYILECTBCHHEO ycnoxnacT 38134y
B TpeGyeT MHOTHX CICUMANLHEIX 3IHAHMIL. -

Tak, cpasHuBas KakEe-TO coOMTHA Ha 3emie (HampHMep,
MargeTubie OypH, TOAAPHEIC CHAHKSA, HAPYIICHHS DPafBCGCBAM,
NOroguee ABICHHN H T. 4.) ¢ ABNcHMAMH H2 ConEne (MpOoXox-
lJeHpne GoNBUMX METEH HEped HEHTPANLHBIN MepHHaH, CHAbLHEIE
BCURHOKH), RANI0 HMETE B BEAY cClenyloHiee.

JReETPOMArEHTHOE HINTYICHME OT Bcex ofvextos Ha Coimue
PacnpocTpanserce BO Bce . CTOPOHE!, T.&£. HEIABHCHMO OT

6 H. H. Crenausau 81



mMonoXeHMs nATHa Ha pmucke CoiHpa ero  muygerme (ot
DEHTTCHOBCKOTO [0 BHAMMOIO H Ppageo) APHAET K 3emie.
Ho, nomMEMo 3Tore Msaysenus, ot Comuma Jersr HOTOKH
BELIECTBA {AApPa ATOMOB, HOHBI, 3TEKTPOHK), HECYINHE MATHHTHOE
fiofie,— comAedHHl  BeTep. Ero  pacEpOCTpaHCHHE HE HpAMO-
miseiEe. OHo, Ipy0o TOBOpS, NPOHCXOUHT HO CIMpANaM,
HAPYHIAEMBM MERIUIAHETHEIME MATHMTHEIME nojismu, K Tomy
Xe CKOPOCTh TOTOKOB MOXeT Onite pasHoid. Bpems pac-
npocTpaHeHdd noToka ot ConEma o 3eMIM  MEHACTCA  OT
" HECKOJNIBEMX 4YacoB Ao 4—35 mmeif,

B GonpumticTee cayqaes Ho 3eMUH JOXOAST MOTOKE BOMIECT-
Ba, HcTeKkalolero M3 ofpasoBaHmi B 3amagwoit mosycdepe
Conrua. C BocToun0#d nonycdepsl HOTOKH YAIHE NPOXOAAT MHMO
3emnu. HepasEompaBEBl Takke NMOTOKH ¢ CEBEPHOIO H KIKHOTO

nonymapuit. IToTokm pesko mepecekaroT WIOCKOCTL JKBATOPA -

OpH cBOeM [pibkeHMH. IlosToMy ecmE 3emild  pacTionoXeHa
J0XHee IDIOCKOCTH COJHEMHOTO 3KkBaTopa (By<0), To moTokm
OT CeBCpERIX oOnacTell MoryT He Aoitm mo 3emMim ¥ H200ODOT,
mpu By oxHBEe o6NAcTH He A3amyT NOTOKOB Ha 3emie.

Bes nosepxaocts ConAna SBIMETCH MCTOYIHHEKOM CONHEIHOrO
BeTpa, HO H3 HEKOTOpHIX obsacTeil icTeveRMe pellecTBa Sonee
MOHIHCE, B HMX CTPYKTYpa MAaTHHTHOTO TOJA TAKOBa, YTO OHa
HE HPEITTCTBYET BHIXORY 3apskeHHsIX wacTHH. Ha pHe. 34 stn
obflacTH BRAMLI P BHOS Jydel —HIETOMEE. B MAarHMTHBRIX RETIAX
H ZpKAX 3APMKCHEBIC YacTHIH 3aJCDKHBAIOTCA.

Takas cnoXHas KapTHHA OYEHb JATPYHHSET CDAaBHEHME 3eM-
HeIX coObiTHHE ¢ comHevinIMM. Tpebyerca Coapmol o6mem
vabmogenwii W 3HaHWEe MEXBHWIMOB BO3ACHCTBRA H3NYICHHS
E CONHEYHOrQ BETPAa HA BEPXHHE CJIOM arMocdepsl Jemum ams
NOAYYEHHS YBEpeHHbEX BbhBOZOR. Kpome Toro, HeoOxomsMa
OOeHKa 3HAYMMOCTH NOJYYCHHBIX pe3ymsTaron. 1o Tpebyer
COCTHANBHEIX 3HABAA #W3 OONACTH CTATHCTHEH.

JpYIAME cHOBaMM, pCIIEHHE 3a1a¥, Kacaloluxcs COMHEYHO-
3eMHHX cBf3ell, TpeGyeT Xopomiell NMOAroTOBKA, BHIXOASHIEH 34
PaMKE WHCTO COMRCYHBIX Habmronennit.

Hanexo #e Boe MOOHTENBLCKAE KOICKTABH JOMXHEI CTABKTH
mepex coboit Haywmble 3agawd. HekoToprie M3 HMX 3HaKOMAT
mopeit ¢ COBPeMEHHRM COCTONHHEM HAYKH, JACMCOHCTPHPYIOT
Conene, 3Be3fbl, IUIAHETHL, NPHBHBAIOT MOJIOACKH HHTEpeC
K- IO3HAHAID MHDPA.

B xadeecTBe MPHEMEPOE pacCKaXy KPaTKC O Tpex KOJLICKTRBAX
aobuTenell ACTPOMOMEH, IOBONBHO CHJIBHO Pa3IMYAIOLIAXCS 1O
CBOHM 13aJadaM.

Acmporomuuecxan aabopamiopun  Apmexa. PykoBOIET €10
¢ 1979 r, 1O, . Onumenro, JlaGopaTopus oOCHamIeHA HECKOJB-
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RKHMH TeneckomaMue. Cpens HHX pegpaxtop ILlefica 80/1200
(mrametp B30 My, QokycHoe paccrosuue 1200 MM) ¢ 9acoBBIM
peficEHeM, Ooinpmol mkonLELET pedpakrop 80/800 ¢ okyIApHEIM
yoemaeeEEeM. C HEM Beaercsa dororpadupopanse Conxiia ¢ Ho-
MOWEI0 KaMeprl doToammapata «3eHHT» Ha MENKOIEPHACTYHO
wieHky «Mugpar-200» B «Muxpar-300» (pmc. XIII). 3aprcoskn
Connta Ha SKpare eeayrcg ¢ peduiektopoM «Mumapr 110/850
{puc. XIV). Kax euouM, obopygoeamme zasoackoe. JlaGopatopms
NpOBOANT Jeknmd, Habmomenua Jyma g Conmia, ux doTorpa-
¢UPOBAHHE, 33PHCOBKH, OUPEACNCHHS HHCEN Bonbda. Beum
NpoBedEHB HHTEpecHble HAOMOASHHA TpoXoxkacHAS Meprypas
o gicky Conmma. B 1981 r. malbmopanm coligedHOE 3aTMEHHEE
(pac. XV). ITocKoNbKy COCTAR YHACTHUKOB MEHSETCS OT CMEHE
K CM¢He NHOHEPCKHX Iarepeil Apreka, sajada nabopatopum—
npolyIRTE ¥ pefaT HETEPeC K ACTPOHOMHE, JOHECTH [0 HHAX
HCKOTOpBIE CBEOCRHA Mo acTpoHOMMH (puc. XVI). Ilpuesxkaror
APTEKOBOR H HA 3xcxypcnn B KpHMCKYIO acTpOodHIUEecKyIo
0BCepBATOPHIO.

IOnoweckan aanponouuuecxaﬂ obcepsamopun Cmaryuy 10HBIX
mexnukos 2. Cumdeponosn; Wctopus pa3paTas JHOCETEIBCKOM
acTponoMuy B Cumdeponone gaunnacrca ¢ 1946 r. ¢ oGpazosanus
Kpyxka ywyammxcg 7—8 kmaccos. B 1948 r. kpyxor Omn
npeoOpasoeal B Cumdepononbcroe obmecTBO MoGHTeNeH act-
ponomun (COJIA), a zateMm B KphiMckoe otnencmme BATO
(Bcecor3HOTO ACTpOHOMO-Teome3MYyecKkoro oblecrsa). B Hacro-
giiee BpeMsl CHM(epONORBCKES ACTPOHOMBI-MIOORTEAHM 00Leny-
HMIH BOKpYT ccba Bce moburensceme kpyxkm Kpbma {or 25
mo 100 xpjmcxon) MartepuanrHad Gasza COJIA Memstmack or
MaJleHbKCOH koMHATH Ha CTAaHOEE FOHBIX TEXHHKOB K METEOpPHOH
CTAHUMH # CTPOMTENBCTBY oOceppatopuu pamoM ¢ JBopmom
lT.HOHepOB B Camdeponone. Heckonnko 3zammii ¢ SamasmH Ans
TENECKONOB OLUIA HOCTPOSHH JIOGHTENsIMH HA oﬁmec-n;emn_
Hayanax, Crpostca Q)mmanm oﬁoepna'ropnu p Cyaake H HOA
Camgepononem.

Bce s1H romu ﬁeccmenno PYROBOIMT o0IecTBoM k obcep-
Baropuei B. B. Mapreigesko. bompinyro paboTy DpOBOIAT H €r0
copatruky -C. 5. XKurenspaeiidp, B. E. Kpasqem:o A. C. Jlepuna,
A. H. lpuuenloE B OpYyTHE.

HesTensHocTs  0GCEPBATOPHH IDMpORA M pa3HOOGpasHA.
PaGoraioT XpyRKH 4CTPOHOMHHM, XOCMOGMHIUKH, ACTPOTEONOTHH,
MHHEpaIOTHH, TEASCKOToCTpoeHud. IlpuueM pebata He 3a-
MHIXalOTCA B KaKOM-TO onHoM kpyxke. F[locTemeHnmo onmp
OCBamBalOT Bee BHEBI paboT #  HabGmopeHmid, YYacTBYIOT
B COBMECTHRIX paspaGoTkax, HaONIONCHWAX M OKCICNHIHAX.
Takoit nogxon dopmupyer y PpebAT CHCTEMY HPaBCTBEHHLIX
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ICHHOCTEH # JyXOBHHX IpPROPHETETOB,
HOBAHHOS Ha NOHHMAHHM MeCTa 4ei0BeKa B Xm3HA oOllecTsa,
PACHIMPEHAH NpejcTadlicHHR 00 OkpyxarolleM MHApDE.

MHPOBO33PCHHE,

fpynna KZ»
1878 r.

o oxmACER

75 oxmedpn

7 axmadpw

16 gkmadps

3 axmadps

18 oxmaips

!

17 oxmAGpR

OC-

Puc. 35. 3apkcoBka IBONIONMM rPYMIN TSTeH B TEYEHAE ACBATH RHEH,
cnenalmaa ¢ nomoupio pebpaxropa 300/4000 ¢ oxynapHEIM YBeIHMCHHEM
B FOHomeckoi ofcepsaropun 1. CeMdeponon

KOHKpeTHEIE ACTpOHOMHYCCKHE HAGIIONCHHS BEHYTCH B Tpex
HanpaeneEHsax: Habmonemma CoNBOA, 3BE3N K METEOPOB.
Hatnoaerns ConHOa DpOBOAATCH HA JBYX TENECKONax —

TIONAPHOM

COAHEMHOM TeIeCKOIe H COCKTPCTCIHOCKOIIC.

Ha

puc. XVII nokazanm nmoAspeeli TENECKON ¢ BPAAIOWMMCH 2K-
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pasom. Ilnomanu astes B wiacna Bonsbda, onpenenseMue Ha
ITOM TeHeckone, obCepBaTOPHES NOCTABMACT IO JOTOBOPAM 3aHH-
TepecOBANHEIM oprammsameAM. Ilo 3apucoBkam Ipyfn IATéH

Fagrna LT>> 19791,

i 14 HORGDR

i/

15 woRGps

Pac. 36. 3apucopks IBOMOUAH TPYMNAL B Tevemse BoEro MPOXOXICHUR
no aucky Conunma. IlomyueHa, sax Ha puc, 35

miyyanacsk #X 3omioums. Ha. puc. 35, 36 npEBeleHH TPHMEPHI
TAKMX 3ApHCOBOE LIS JBYX TpPYMN ISTEH.

Habmonenns 3eam HPOBOLATCH HA TeNecKolle-pedpakTope
(D=300 MM) ¢ ¢QoToamexTprYECKHM GHOTOMETPOM H 3AIHCHKY
peaynerator ma DBM (puc. XVIII). Tenecron, doroMerp, mpo-
rpammu yaparneuns EM u obpaborke Habmogenwit —sBee 310
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caenaHo pebaramu. GoToMETPUA 3BE3N C PAIAMYEBLIMA (PHILTPaA-
MH BBITONHAETCA HA 3TOM Teneckone mo aakasy Cmmdepounonsc-
KOTO YHHMBEPCHTETA.

Ho, moxanyii, caMele nonyJsprsie B TPATANAORARC HAOMONE-
HHA, B KOTOPHIX oOcepBaropusa mocTeria CONBLIMX YCIIEXOB, 5TO
doTorpadudeckye B BH3yaabHbe HaGMIONCHHN METEOPOR Ha
npoecCHORANLHOM ypoBHe. B Oamke JaHHEIX obcepBaTOpHH
XpaHsTcd cBefeHHA © mabmogennmax 400 THICAY MCTEOPHEIX
sereral. O6ceppaTopHa ABAfeTCA yHacTHEEOM MexnyRapogaoi
cayxGb MeTeopor. Oua mybmukyer cBoH paboTHl IO Me'reopau
B HAYIHBIX HW3JAHHAX.

B ofcepraropmn co0paEa M HpekpacHAS KOJUIEXIMA MEHE-
pPAanos, TOpHOCTh KOTOPOH —KYCKH pasiMMHBIX METCOPHTOB.

B pabore HemocpencTseHEO yyacreyloT 150—200 pebsar.
HeroTophle ¥3 HEX NOYTH €XCAHCBHO HPHE3XAIOT M3 IPHTOPOJ-
HeIX cen 3a 30—40 kM. ITomuMo paGoThl ¢ HOCTOSHHBIMH
Y9aCTHHKAMH Ha O0OCePBATODHH IPOBOUATCA OSKCKYPCHH AJA
HIKOJEHAKOB CHM()CPONONBCKAX IUKOJN, KOTOPBIM AEMOHCTDHDY-
otca Connne, JIvHa, 3Be3nbl, MHTAIOTCA NeKnum. Pas B 2 mecana
3peck cobHparoTes MOOHTENE aCTPOHOMEH co Beero Kpmma Ha
KOH(epeHIMH-CeMBBAPEL

. MoxEO TONBXO BOCXMIGATECA TOMY, Kakoi ynusmenbﬂuﬁ
KOJUIEKTHR JHTY3HACTOB padoTaeT 34ech, Kak MHOTO OH IENAeT,
K4k GepekHO NepefiacT CBOM TPaIHUME M HATEpeC K Hayke OT
HOKONEEH] K NOKOJCHHIC Yyxke OoNce copoka JeT.

Moaodexcnoe nayunoe obvedurenue «3eman u Bcesennasy
(Hegmerpax; pyrosogurend A. A. Tporp u O. A, Ipyrobeit-
k0). B 1970 r. rpymmoii BrmmyckERkos JIeRARTpajscKore YHHBED-
cuTera Obna co3faia HOHoleckas AacTpoHOMEYeCKasd IIKOJA
(IOAINl) kak cAcTeMa EB3aEMONEHCTBYIONMX HAYYHRX (axyib-
TATHEOBR JJIA -WIKOJBHUKOB 7—10 ENaccoB mo acTpOHOMHH,
MaTeMaTHke, ¢uinke, MHpopMatuke. Ieas mxons— npodeccH-
OHaNIbHAA OPHCHTaNHA YYaINHXCA HA TAKHE HAYTHEIC CICHEANL-
HOCTH KAk AacTpOHOMHA, reodu’mka, skojorud. 3atem FOAIN
TIPCBPATHNIACE B CAMOCTOATEABHOS MOJIOHekHOEe HAYIHOE ODB-
emuienye «3emia H BceneHHad», HacuMTHIBAIOHIAA 165 yMAmMXCH
T7—I10 xnmaccop, 45 cTymeHToR by3oer M 12 npemopaBatened—
COTPYIHPKOB JICHHHTPAJCKAX HAYVHLIX yupeskzeHuit. O0neunerse
pafoTaer B IMAPOKOM JWAA30He HAOPABJCHWN ACTPOHOMIH,
skormorad H mayk o 3emze. C 1977r. B KOAHl nposonsrcs
nabmogenua Coymua. B Tedemme y4yebmoro roma FOAIN (c
1 okrabpa mo 15 HIOHS) OHH BKEOYAIOT B cebf  yyeOHLIe
H O3HAaKOMHTeNbHbIe HaOmrogewns Ha Teneckomax bAM-IM
¢ IOHAMETPOM 3epKana 15 cM, 4YacTs YYaimmHXCAd CTaKHpYeTca
B oraene ¢usuker Comana Flynkoeckodf o0cepBaTOPHA M y9aCTBYET
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p Aabmoacansax TaM. Tak, HanpumMep, B paMkaXx 3THX CTAXKHPOBOK
B 1981—83 1. yuammmucs FOAHI Grme cocTabieHbl MpOTpaMMBI
o6paloTke H pacyeTa CTPYKTYpHl CONHEYHEIX NATeH 0o Ha-
6/I0/IleANAM HA BA3eMHEKIX TeJecKoNax W Ha ajpocraTe JiaBHOM
acTpoHOMIYeCcKOi o6ceppatopmn B [lynxose (TAQ). Dkcneaiups
HOAIIl wabmiomara DoOMHOE CofAHEMHO: 3aTMeHme 31 Hions
1981 roma. Pesymratel 3THX EBaGmomeswit  ouyGIMKOBAHED
B cOoptuke BAT'O «PesymeTaTst Habmogendli NoAEOro 3aTMeEHs
Comuua 31 mroms 1981 ro» (M., 1983). Vuammecs HOAIN
NPOBOAAT TaKke H CTATHCTHIECKYIo paloTy mo HocaeJoBaHWMIO
CONHEUHO-3EMHELIX coseit. QU yaocToers: mannomos Exeronmoit
ropoickoil  HayuHO-TexHWUeckoH KoH(pepeHIMM YHAlHXCH 34
pabOTBI MO CBA3H HMHACKCOB COJMHCTHON AKTHBHOCTH C Me-
FMUMHCEAMH TokasatensmMu B T, Camgr-llerepOypre, mo co-.
[AOCTABJEHAI0 Pafok wicenl Bombtha M AAHHBIX © 3eMIIETPACCHHAX
ua Tepprropmx CCCP. ]

A npuBera TPH NPHMEpa OpPraHUBALER WobHTEneil acT-
pPOHOMHHA B KOJUIEKTHBAX. Bce OHH ciykar OHOMY ——iipHoOire-
HHIO MOJIOZCKM K TBODHECKOMY TPYAY, K CTPEMICHAIO IOIHATE
MHp, OKpYXalolHykr HAac BeencHHYIO.

Konmeuno, pasHooOpazpe OPraHH3alHOHHBIX (OPM KpyXKKOB
GecKOHETHO, 306Ch HE MOXKET OBITH KAKMX-TO JOTM K CTAHKAPTOB,
T'naBROe—3TO MHTEpeC K IOSHAHMIO MMpA.
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2. DOEMEPHJA JUIA $HINUECKHUX HABMIOAEHWHA COHH].IA

1990
Jxra 0" seeMppaOTe BpEMERE
P F: Ly

Sup. Q +2,65° =290° . 343,200

1 2,16 3,02 330,03

2 1,67 ' 3,14 316,86

3 1,19 3,25 303,69
4 0 0 3,37 - 280,52

5 +0,22 —3,48 : 277,35

6 —0,27 - 3,59 264,18

1 0,75 3m 251,01

8 1,23 3,81 23784

9 1,7 3, 92 224,67

10 -2,19 —4.03 211,50

11- 2,67 4,14 : 198,33

12 3,15 4,24 185,16
13 362 - 435 172,00 -
14 4 10 4.45 158,83 -

15 - —4,57 —4,55 145,66

16 5,04 4,63 132,49

17 5,50 475 119,32

18 5,96 4 24 106,16

19 642 4 .94 92,99

20 —6,88 ] ~-5.03 79,82

21 ' 734 - 512 66,66

22 7,79 521 53,49

23 . 8,24 _ 5,30 40,32

24 B.68 5,39 27.16

25 —9,12 ' —~548 13,99

26 9,56 5.56 0,83

27 9,99 5,64 347,66

28 1042 : 572 334,49

29 10,84 5.80 321,39

30 — 1,26 . 5988 308,16

n 11,68 5 95 295,00

deap. | I 12,08 6,02 281,83

2 12,50 6,09 268,66

3 12,90 6,16 255,50

4 —13,30 —6,23 242,33

5 13,69 6,29 229,16

6 14,08 6,36 216,00

7 14,46 6,42 202,83

8 14,34 6,48 189.66
9 —15,21 —6,53 176,50

10 15,58 6,59 163,33

I 15,94 6,64 150,16
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_Hpodosxcerue

0" BoeMAPHOTO BpEMEnH

HAara i
P B Ly

12 16,30 6,69 136,99
13 16,65 6,74 123,83
14 —-17,00 —6,78 110,66
15 —-17,34 -6,33 97.49
16 17,67 6,87 84,32
17 18,00 6,91 71,15
18 18,32 6,95 57,98
19 —18,64 —6,98 44,82
20 18,95 7,02 31,65
21 19,26 7,05 18,48
22 19,56 7,08 5,31
23 19,85 7,10 352,14
24 —-20,14 -713 338,97
25 20,42 715 325,80
26 20, 0 7,17 312,63
27 20, 97 1,19 299 .46
- 21,23 7, 20 286,28
MapTt 1 —-21,49 7,22 273,11
2 21,74 7,23 259,94
3 21,98 7,24 246,77
4 22,22 7,24 233,59
5 22 45 7,25 220,42
- 6 —22.68 =725 207,24
7 2290 © 7,25 194,07
8 23,11 7.25 ° 180,89
9 23,31 7,24 ]67 72
10 . 23,51 7 24 154,54
11 23,71 =7.23 141,36
12 23,39 1,22 128,18
I3 24,07 7,20 115,00
i4 2424 7,19 101,82
15 - 24,41 7,17 88,64
16 24,57 =715 75,46
17 2472 7,13 62,28
18 24 37 710 49,10
19 25,01 7,08 35,92
20 25, 14 7,05 2273
pa 25,26 -7,02 9,55
22 2538 6,99 356,37
23 25,49 6,95 343,18
24 25 60 691 330 00
25 25,69 6,88 316, 81
26 . 25,78 —6,83 303,62
27 25,87 6,79 290,43
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Hpodosncenn

O BoEMEpHOrD BpEMerH

Harta
P By Ly
28 25,94 6,75 277,25
29 26,01 6,70 264,06
30 26,07 6,65 250,87
31 26,13 — 6,60 237,68
Anip. ; —26,18 —-6,55 224 48
2. 26,22 6,49 211,29
3 26,25 6,44 198,10
4 2628 6,38 184,90
5 —26,29 -~6,32 171,71
6 26,31 6,25 158,51
7 26,31 6,19 145,31
8 26,31 6,13 132,12
9 26,30 6,06 118,92
10 -26,28 —5,99 105,72
11 26,25 5,92 92,52
12 26,22 5,85 79,52
13 26,18 5,77 66,12
14 26,14 5 69 52,91
15 —26,08 —5,62 39,71
16 .26,02 5,54 26,51
17 2595 3,46 13,30
18 2587 5,38 0,09
19 25,79 5,29 346,89
20 —25,70 -5,2} 333,68
21 25,60 5,12 320,47
22 25,49 503 307,26
23 25,38 4,94 294,06
24 25,26 4, B3 280,85
25 -25,13 —4.76 267,63
26 25,00 4,66 254,42
27 24,85 4,57 241,21
28 24,70 447 228,00
29 24,55 4 38 214,78
30 —24,38 —4.28 201,57
Mait 1 24,21 4,18 188,35
2 24,03 4,08 175,14
3 23,85 3,97 161,92
4. 23,65 3,87 148,70
5 -2345 =377 135,48
6 23,25 3,66 122,26
7 23,03 3,56 109,04
8 22,81 3.45 95,82
g 22,58 3,34 82,60 :
10 -22.35 —3,23 69,38 E




Hpodoaxcenue

0% BOEMEPHOTG BPEMERY

. Hara
) P i By Ly
11 22,10 3,12 56,15
12 21,85 3,01 42,93
13 21,60 . 29,71
14 21,34 © 279 16,48
15 ~21,07 -~2,68 3,26
16 20,79 2,56 350,03
17 20,51 245 336,80
18 20,22 2,33 323,58
19 19,93 2,22 310,35
20 19,62 2,10 297,12
2 —19,32 —-1,99 283,89
2 19,00 1,87 270,66
23 18,68 175 257,43
24 18,36 1,63 244,21
25 18,03 1,51 230,98
26 —17,69 —1,40 217,74
27 17,35 128 304,51
28 17,00 L,i6 . 191,28
29 16,64 1,04 178,05
30 16,28 0,92 164,82
31 —15,92 —0,80 151,58
HioHb 1 15,55 0.68° 138,35
2 15,18 0,56 125,12
3 14,80 0,44 111,88
4 14,41 0,31 98,65
5 14,08 0,19 8541
6 13,63 ~0,07 72,18
7 13,24 +0,05 58,94
8 12,84 0,17 45,71
9 12,43 0,29 3247
10 —-12,02° +0,41 19,24
11 11,61 0,53 6,00
12 11,19 0,65 352,76
13 10,77 0,77 . 339,53
14 10,35 0,39 326,29
15 —9.93 +1,01 313,05
16 9,50 1,13 299,82
17 9,07 - 1,25 286,58
18 8,63 1,37 273,34
19 8,19 148 260,11
20 —7,76 +1,60 246,87
21 7,31 1,72 233,64
22 6,87 1,84 s
23 6,43 1,95 ° 207,16
24 558 2,07 193,93 .
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-

Ipodoancerue

" BOSMADHOTD BpEMEHRA

Hata

4 By Lo |

25 - 553 +2,18 180,69
26 5.08 - 230 167,45
27 463 241 154.22
28 418 7.52 140,98
29 3,73 2,64 127,74
30 —327 +2.75 114,51
Vo 1 2,82 2.86 101,27
2 237 2.97 88.03
3 191 3.08 74,80
4 1,46 3,19 61,56
5 —1,00 +3.30 48,33

.6 0.55 3,40 3509
7 —0,10 3,51 21.86
8 +0.36 361 8.62
9 0,81 3,72 355,39
10 +1.26 +3.82 342,15
n 171 39 328,92
12 - 218 102 315,68
13 2.6 412 30245
14 3,06 422 289,21
i5 +3.50 +4.32 275.98
16 3,94 442 262,75
17 4,39 451 249,52
18 483 4,60 236,29
19 5.2 470 223,05
20 +5.70 +4.79 209,82
21 6.13 488 196,59
2 6.56 497 183,36
23 6.99 5.05 170,13
24 1,42 5,14 156,90
25 +7.84 +5.22 143.68
2% 8.26 5,31 130,45
27 2.68 5,39 117.22
28 9,09 5.47 103.99
29 9,50 5,55 90,76
0 +991 +5.63 77.54
31 10,31 570 6431 .

Asr 1 10,72 577 51.08
2 1111 5,85 37.86
3 11,51 592 24,63
4 £11.90 +599 11,41
5 12,28 6.05 358,18
-6 12,66 6.12 344,96
7 13,04 6.18 331.74
8 13,42 6,25 318,51
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Iipodoswcene

OF BoeMEPOTO  BPEMUTIH
Hata
I Bn Ly

9 +13.79 +6,31 305.29
10 14,15 6.37 292,07
11 14.51 6.42 2TR.RS
12 1487 6.48 265,63
13 15,22 6,53 2524
14 +15.57 +6,59 239,19
15 1592 6,64 22597
16 16,26 6.68 212,15
17 16,59 6,73 199,53
18 16,92 6.77 186,32
19 17.25 6,82 173.10
20 +17.57 +6.86 15989
A 17.88 6,90 146.67
22 18.19 6,93 133,46
23 18,50 6,97 120,24
24 18.80 7.0 107.03
25 +19.09 +7.03 9381
26 1938 7.06 20,60
27 19.67 709 67,39
28 - 1995 701 - 54,18
29 20,22 7.13 40,97
30 + 20,49 +7,16 2776
i1 20,76 717 14,55
Cenr. 1 21,01 7.19 134
2 “21.27 7.21 348,13
3 21.51 7.22 33492
4 +21,76 +7,23 217
5 21.99 7.24 308,50
6 2222 7.24 295,29
7 2245 7.25 282,09
8 22,66 7.25 268.88
9 +22.88 +7.25 255,607
10 23,08 7.25 24247
1 23,28 7.24 229,26
12 23,48 o 1.24 216,06
13 - 23.67 7.23 202,86
14 + 23,85 +7,22 189,65
15 24.03 7.21 176,45
16 24.20 7.19 163,25
17 24 36 7.18 50,05
18 2452 7.16 [ 36.85
19 +24.67 +7.14 123,65
20 24,82 1 [1045
21 2496 7.09 97,25
22 25,09 7.06 84,05

T H. H. Crenanss
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f]’podomnuei

0* mcEMBPEOTO BpeMeRE
Hata
P B, Lo
23 25,21 7,03 70,85
24 +25,33 + 7,00 57,65
25 25, 44 6,97 44,45
26 25,55 6,93 31,25
27 25,65 6,89 18,06
28 - 25,714 6,85 4,86
29 +25,83 +6,81 351,66 .
30 2591 6,77 338,47
Oxr, I 25,98 6,72 325,27
2 26,04 6,68 312,07
3 26,10 6,63 208,88
4 + 26,15 + 6,57 285,68
5 26,20 6,52 272,49
6 26 23 6,46 259,29
7 26.26 6,41 246,10
8 26,28 6 35 23291
-9 426,30 +6 29 219,71
10 26,31 6,22 206,52
11 26,31 6 i6 193,33
12 26,30 6,09 180,14
i3 26,29 6,02 166,94
14 +26,27 +5,95 153,75
15 26,24 5,88 144,56
16 26,20 5,80 127,37
17 20,16 573 114,18
18 26,10 . 5,65 100,99
19 + 26,04 + 5,57 87,80
20 25,98 . 5,49 74,61
21 25,90 541 61,42
22 25,82 5,32 48,23
23 25,73 5,24 35,05
24 +25,63 +515 21,86
23 25,53 5,06 8,67
26 25,41 4,97 355,48
27 25,29 4,87 342,29
28 25,16 4,78 329,11
29 +25,03 +4,68 31592
30 24,88 4,59 302,73
31 24.73 4.49 289,54
Hosb. 1 24.57 4,39 276,36
2 24 40 4 29 263,17
3 + 24 22 + 4 19 249,98
4 24 04 4,08 236,80
5 23,85 3,98 223,61
6 23,65 387 210,43
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fIpodoancenue

0" BOEMMPHOTO HpEMEHR

Hava
P B, Lo
-
7 23,44 3,76 197.24
8 +23,22 . +3,65 184,06
9 23,00 3,54 170,87
10 22,77 343 157,69
1 22,53 332 144,50
12 22,28 3,21 131,32
13 +22,03 +3,09 118,14
14 21,77 2,98 104,95
15 21,50 2,86 o177
16 21,22 2,74 78,59
17 +20,94 +2,62 . 65,41
18 20,65 2,50 52,22
19 20,35 2,38 39.04
T 20 20,04 . 2,26 25,86
21 19,73 2,14 - 12,68
22 +19.41 +2,02 359,50
23 19,08 1.90 34632
24 . 18,74 1,77 333,14
25 18,40 1.65 319,96
26 18,05 1.53 306,78
27 + 17,70 +1,40 293,60
28 17,34 1,27 280,42
29 16,97 1,15 267,24
30 16,60 13 02 254,06
JAex. 1 16,22 0,90 240,88
2 15,83 0,77 227,70
3 +15,44 +0,64 214,52
4 15,04 0,51 201,34
5 14,64 0,39 188,16
6 14,23 0,26 - 174,98
7 13,81 +0,13 161,81
8 +13,40 0,00 148,63
9 12,97 -0,13 13545
10 12,54 0,25 122,28
11 12,11 0,38 109,10
12 11,67 0,51 95,92
13 +11,23 —0,64 82,75
14 10,78 0,77 69,57
15 10,33 0.89 56,40
16 9,88 1,02 43,22
17 9,42 1,15 30,05
18 +8,%6 -1,27 16,88
19 8,50 1,40 370
20 8 (}3 - 1,53 350,53
21 7,56 1,65 33735




ITpado.tacenue

0" BLCMMPHOTD RpENsEHU

Ila'rab
i - Ry Ly
k) . 709 .78 324,18
2 +6,62 —1.90 311,04
24 6,14 2,03 297,84
25 5,66 2.5 284,66
26 5,18 2,27 271.49
27 4.70 2,39 258,32
28 1422 251 © 248,15
29 373 2,63 231,97
30 325 2,75 218,80
3l 277 287 205,63
32 +2,28 ~2.99 192,46




. Bux nmexka Commnia B Genom cmere {a), 8 numum sogoposa H, (6)
B mikui K HOHA3ZOBAHHOFG EAILIMA {6} -

]
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PHNOINOE SHINQUOQaH SMHWSL 2300g —HEpediclod HIdEh UIHXHH § HAROL ‘BIHONON0E oMYAE M JMHWAL
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VII. Coaneunas xopoua, chortorpadipobytnas so BPEMA TOAHOIO CON-
HEWHOrO 3aTMEHHA B MAaKCHMyME {BBepXy} H MuxuaMmyme |l-reTHero
UMK COFAHEHHOH aKTUBHOCTH

110




Viila. Chokoifupiii mpoTyGepanen (Bce CHAMXH poTyOepaHiee
manun Hp)

VHIG. Crokoiirnti nporySepanen ¥ycToobpaIHoTD THRE
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VITIr, ARTHBBLIE TIPOTYGepaHel

VIIE. AxTuBHsti nporyBepamen
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VIlle, AXTHEHLIH npo-ryﬁépaneu

VIIIk. Beusniewnwii BuOpoOC.




EX. CnexTpsl Tpex maten B obiacrs M (BepXHMIE CNEKTP Ha Kaxnoi

boTorpadum), B 3enenoit vacru cnekrpa (A-4920 A) (crerTp B cepenune)
H B oOyactH muuun K (umsumii cnekTp) (Ro3uTaB)

t1s



Xa. Jlcraa wuacTh cmekTpa ColHuA, TONY4EHHOIO Hi cRERTpROTpadC
¢ peleTROi-omene (OINTUB)
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YacTh TOrO Ke CnekTpa
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Arodoros rexar
-HeHRdU WOHEOR3Q € RMEAUEIN0 ‘[[B) H # N —o¥00ION WOHYO BH MUEHL OISHIION JMWED 247 -MWKriEadx
-MiN > HHHAU JMMHEOMDOMWE MHIH{ “(SMERISH) HAMIGLOD

HOHROHU02 Meed yowaweneHn wwwedlodidaud woHar

HHwsod
amg IX
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X11. Brepxy —cnexTp nporyGeparna & 06Muctd ammma H, (HeraTne).

ojiee ¢aabple JMHHM, HEOPEPHBHEIH COGKTP # NAHHH HOTAQLIEHRNS,
UDHHAANERAT paccesHHOMY CBeTy HeGa. Temnras (Ha caMoOM HETe SpEad)
SMUCCHA — H3AYYEHHe NpoTyGepanna B ausuun H,, ¢Meilenras mo cnektpy
¥ CHHIOK CTOPOHY OF JIMHaW nornowmeHEd H, u3-3d4 geuxenus ¢ Gonpmion
kopocteio oT Conmma k Habmonatemo (et Jontepa). Bumsy — yobl
b muumax sogopoma H, {(cnexrper -, 20 w 4-# ceepxy) u Hp (3

CREKTP} (HeraTue) ’
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