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NMPEJAMCIOBHE

®ororpafma B Hameil cTpane HANIIA MIAPOKOC NPIMEHEHIE HOYTH Bt
Beex OOJIAETAX HAYKH, TeXHHRKW I RyJapTypst. Ocofennoe pacnpocTpa-
HeHMe nonyumiaa juoturenneras Qororpadmsa. .

Y IOBIICTBOPAA YN MIJIHOHOB  (OTOMIOOHTENEN, OTeYeCTheHHal
ONTHEO-MeXaHmIecKas 0POMBIIIEHHOCTE OCBOILTA CEPHIHOe NPOM3BOICTHO
fOMBIIOr0 KOJHYECTBA THOOD COBepmIeRHON ¢oTorpadimuecKoll anmapa-

BI,

TypB noMomb GOTOMIOCHTENAM WATATEILCTEA HErOAN0 GOJTRIIIME THEA-
RAMH BHIIYCKaloT Kuurm 1o gororpadmueckoll Teopum U uparTHLe.
Kar npapuio, 9Ta JMTepaTypa HOCBAIICHA ONPEJE/ICHHLIM BONpocan
(@OTOFP&({.}H'IEGHOI& penentype, oﬁpaoo'rl{e rllo'r(ma'repnanon hid “lJ‘ ll.:l
HIR npefctTapiser cofofl OT/eNBHBIC PYKOBOACTBA 1O YeprO-GesIof mim
ugerHON (oTorpadum. }

Oteyrernne nocofuil mo melxoMy pany pasiedon dororpaduueckoit
NMPAKTHKM, & TAIGKE pASVIHYHAA HANDABJIEHHOCTH BRIIYCHAEMBIX KHHI
BRISBAJIN HeOGXONHMOCTL COBIATh Kpatkmd (otorpadmueckuii cnpapoq-
HITK, B KoropoM Opimm Gl cOGpanEl HeoOXOJUMEIE CBENEHNA 10 depro-
Geaioit 1 upernoii (ororpadum, a Tarke dgororpaduE HA CTERae, Me-
TaJIe 1 IPYTHX MaTepHalax,

Yrobur pacmmpaTs KPYr sHannit goromcOnTenell B oGracti Teopmn
doTorpadmi, B cHpPABOUHNK BRJIOYEH MATEDHAJ, He CBA3AHHBIL Heno-
cpencTsenHo ¢ npaktmroil gororpadum, opmaro nomoraomuil Jyume
TIOHATL yeTpolicTBO W NpURNUN fAelicTRus foTOrpapmueckoro annapara,
Gosee wBanM{ENIPOBAUHRO NPOBOJHTE TIPONECCH CBHOMKE W 06PAGOTHH
(oromaTepralion.

Tax, B pasmene | mapaay ¢ MPaKTHUCCKHUMI YRASAHMAMI PACCMO-
TPEHEl RONPOCH NPUPOAE H CBOHCTB ¢Bera, (OTOMETPHYCCKHC BeAMUNAR,
TaHbl OCHOBHEI® CBEJEHNA U3 TCOMCTPHUECKON ONTHEIM,

B pasgese I1 poctaTowHO MOSTHO, HACKOJIBKO 9T0 MOZBOJISI XAPAR-
TEP CNPABOYHHKA, M3NOKOHE Xapaxreprernrn doTorpafmicckoro 06beK-
THEA (£m{}'cnee PACCTOAHME, CBETOCHIA M T, II., CHOCOOLI OIPeeJeHIs
IX OPARTHIECKIM IyTeM).

B paspen 111 pemmouenss BOUPOCH CTPOGHHA CRETOMYBCTRATCILHOTC
CJIOA, NpUpola CBeTOUYBCTBHTENBHOCTH W CHPEITOFO maolpaxennd,
CBOHCTBA (JOTOMATEPHAIOB, CYHIHOCTE TPONECCOB UxX efpaGorkm, B arom
He pasiene KpaTHO H3JO0KeHhl NPAHIIIE CeHCHTOMETPHYCCLMX HCIh-
TaHNi QororpafEYecKRX MaTepEalioB.

B macronmee Bpews B CCCP onpencscHme  COHCHTOMCTPHTECKEX
Be/mumH npouspopurea no cuereme I'OCT. BuecTe ¢ Team Bnugy Gonn-
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EOUO KOIIICCTHY  EANOTIUELCH T IOdR30OBAINID HEIaTURILIN 1T 10311
THBHRIY (I\f‘r'[‘l'ﬂ.!:_"nl"(‘]']F'l'iUJ'i o {thf‘llft}‘][}l‘[}'!’m{ FEIAL }L}pI.l\l‘Li‘IlL”lJ.l]uI\h]
BEPISHCHHLE B CHOTEMAX Xoo JLou A, »oenpanounnie RpaTRo Oxa-

l—y;:aep]:.)r\ndnhl I 9T CHCTEMLL, "

JLast BpaRTHYeCHONO mepeiiia DO 03 (U0 CHCTeMEL B Jpy-
TYI0 A CHeNIATTBIRA Taoi .

Hapany © UPAKTIMCCHIAMI CHoAelinaii o UGOTHOH CBOMKG H3A0MRCHE
FAIGEE HOKOTOPLE TOOPeTIMECKUT MOOMRCNINGT, 1 HOTOPBIX OCHOBRIQ
muetuas  (oTorpadng (XapaurepreTim  meTa,  TPeNmaeTHag  Teopusa
apenitd, Med :um fHeTIol (o1 ri-fzi]ur EAPARTCPHCTIEL  MHOTOT0ITAX
\hucpln on |oT. I, ).

JhesroeTuil o yuan

CHemmILiG CTeH i e

YVUETIEIX i WIGKCHCPOB  Pasdmiunx
Mok dipanceea queTnodil  gotorpadini
A MEOPOCTGHIBIN ARITO P IR ICE. CXOI0TUO 9T0F0 [po-
[ecea ¢ HPOLCesOM 0RO 'opnm oit dororpading cpenano ero ao-
CTYUHBIN HHPOLOMY BPyPy orosuduteddeii. B coasl ¢ 3103 1ce, oTuo-
CSHLODEA T8 CheMbe 1A MHOTae ol ‘\hl"(‘[‘llrhld‘{ n ux ofpadorie,
BOIIEACHO B CAMCCTOUTENLIT  moapazi)

Ocransnue enoeadn jperioll oTorpad mr CCHOBANTILIE HA a7 TITHBIOM
i CYOTPAITHBIOM METOK 1 11\1\”\41!1:'- URMIEC T MEHRE O panityennoe
WPIMCHERTTE, HBI0H0HN KNTRO ¢ Leduio e O0MIerS OATUALOMICHILR
¢ BUMI wHTATENsR,

Urpfisl wale:saTh Honropeinil npn  onpeanmr yerpoilerpa  (oroan-
NapaTa M OFACALIEIY €To Yaeredl, & Tamke Apyroro avajJdormygoro no
XAPARTOPY MaTePHada, B TeLOTe JHLL CCRUIIMH  HA  COOTBETETBYIOLE
CTPANHIEL,

Tosmitiee e Xapariepietiial  (j0TO00RCHTIROR B uHEICHHOM DHpA-
SRQIGALT HPHBCICHRT JUTHIL 1701 BeGOMBINON TPVINIEL O0LeRTHBOR, NANG0-
lce [n”npnc;rpL UCHURIY B Opawtiee  (otorpmpiiuccninx  pabor, Onmirae-
CHHC JaniBe  Gonee  PeAKO NUPIMCHACMLIX  OTCYCCTBCNHBIX, 8 TARNE
HACCTPATIHLIX LOTOOGT.LETIA0E CHOJENET I TabIHuss, :

B enpanoubyie 1pIneieio GonsuiuneTso Tunos GoroaniapaTor, BH-
OYLACEHRIN CONCTENOIL ONTIRO-Mexalneekoll nposlIentoctso. exo-
TOPIC 13 WIIX # HACTOATLCE BT He GPOUSBOIATCR, OIHAR0 MAAIYIe
GOIBIIATO. KGAINCCTHL X B ARCIIIYATALUNT 06V CIORLI0 NCOGXO0IMOCTE
onican yerpoilersa noecobetinocTel 11 sroli Qororpafuicesoi anma-
PaTy pPoL.

Hsaomene rexiino-Joror padniicc krx gannhs conerennx goToatma-
POTOR OFPAINCICHN  YVEA3AHICN BO USDMCIOBINE BX OUHOBHLX  27ICNeH-
ror, Jlur Bodee  moapobiord 03HAROMIOHILT ¢ YOTPOfersoM o SpIHGI-
HOM | “A(TIHI‘I OCITORILIX Yac 1(_';1 H MeNQHUINEE 'T OTOUT “.l}]l TOBR G0 Ty cT
OTBICHATH COOTECTCTRYDIME CTPAHINIE B HOpA3Aenay shororpadmecnl
olLenTRy W AMeXAmIZNLT 1T Y3In ‘g\ncumnpamm

B cupanoumine . oraime or HPYIIX nocofuit no  gororpadum
nEipodED EaIomenn  yerpofictuo 1 opalorn saTopon (ororpadirieckux
asep.

Cmneo ]]IiSGlI]ﬂ.{TB saTeon, OCONCHID MaﬂO{TJOp)mTHMX nasep,
¢ MBI YOTPARCHIGT  HOHCHPABUOCIC MM PECYJNPOBKE  cHOpOeTUil
BUTHO[ MOFHO  PeROMEUEONATE  JHIHE ToM (HoTonofnteaas, HoTople
HETbUD HRYULUT  MOXQIOGIEMN X ZeleTBINT I PAcoFaranT Heolxo-
JEMBIM IEUCT Y ARLTOM

To e orneciret U R orTponie gotoatnapaton, pasiopie 00beH-
THROR I lpan ¢ BeOb0 gx SHCTRE,
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Kageetuo GOTOrpaditicecoro MG HApLy ¢ Jpyiman darropiai
papucHT OT l]péml1j’.’!.,!fll) .“f'}:'TUil -“EH-‘:. _L'.'LI;F"\.II\'U o '.\:\:_l, .!_I.t.,-:!-riilﬁliil_lll.lvc
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Fo HE DCCLIA C TOMIOCTBIO LHpuliXHDPYeT NPl 10 Py upn
DagIEUIBIY YCUOUINX CLUMIL,

QECMOHOMETP e JACT TAGRE BUIMOIKHOCTI GRPCReINTL BLCTmRY
npi (jzﬂ'rol'p:n!,\uimra.-.;jz;sli TRV HLEN G 00 (11}

Tloapas;ie eBuwep WaaE oo Ol
© TOHATHCM LPHIREILEOL BRI P
JPONOMAHTCABINC TS JIRCT CHOCOILL ol
FONOIBMAEHBIX 1L JIMGRYTHENCH OGherTo. )

Mano@opMaTHbIe KaMe (Ibf ¢ J0PRIND 1 «HCE BRI VCHRAITCA 80 CMeHioy
onTarEoH, HOMTOMY B CUPRBOIIIGE OX0PERTOPIIONG I CHIY, enb-
COGRI GMEHEL 11 MPMETI N ) BIAICHCHITE ¢TI 00 Lehro.

Rparsan oTolpag nueeias Xap e U B R H e
bi IF!JJI{_E:{I.‘[{E’.H AaMa 0 Tora, uroont r',‘.:'r".‘n;l:-.t-|'.'1'|"-_11. MO TR
coofifasno NPEMEHIThL X B eRhe HETHULEHON PatoTe.,

Heratipsl, HONYGOHNLIC DY OResi MATOLH M AT BT RAMOPAATr
a3r)p:{1rlfi»,¢l{uen» BT CHRI AN LM BACTOMIBINIL Rad e Paxiit T sXlocioay,
TRCHYIOT  YBOIICHTTL, Hhepeaerroal ¥Roimaduun ¢ HOraTinon  mEaMep
«Jopruiiy 1 WRBCRy MOMIIG HOAYUITE G OCTRTOMEONR  SRORTRI  OTIie-
vari gopmara 24 030 car woamnko Gonpme. Bovpogecce yoeanuenns
CHHMKOB MOIRINQ TAIUKC LHONPABIATL HNCROTODNE LOAOCTHTRIT Neratina
(mepamloMepHaA DIOTHOCTL Paldumiiniie VuieThon ero, Nesotepoe mnep-
CHEKTHBNOC MEKAFCUUC) I HPOUSEeINTE Bajpuiponante. B cassg ¢ oTuM
CHPABOMHUE CONCIIENT MATCPUAT, BUAROMMIIIL SITTRTCNNT ¢ TUNAMIT 31
YCTPOHCTOOM COBOTCLIY YRESIIHT eIl 1L POanamnt olpasos o npawei-
Kol yBeJmyenig.

B moppasfene «OTaciisn {OTCOTHSUATION EPABEILNR CHOCOTLl TONH-
POBANNA, JAKMPOBAEIA, POTYIHT (JOTOOTHENATHON, 1 Tal3RE HCH DAL
paja mx gederTon (Honweorredde, OOeRu0SThL TONOD 1 AP, ).

YuuTupag Goapiiee Buauciily UPaRTIIeCHOr METePIUain 10 uepio-
Gemoil oTorpadiin, cOOTROTCTEYINING PUaIelIsl Il paneuLiEa cnalHicunt
rafinumaymm, ato ofierant Goronmiurenn CneTpoe OTWCRRmne  1eoh-
XOOUMBEIX CLenenii,

Pagaen ppernodl fororpadpn JacT FOROILIO HOUHDIE CRoicHns Of
anmnapatype s NEeTHOL Jeusti, NOAGePe W DPEMCHEDUN  HOPCKTH-
PYRIMX CRETOGIUALTPOR. PRCULTE BRCTUINNT 1IN NRYATIL.

OGpaGorsa MeeTofHrrorPPIRERIN AITEPUIA0H CIIIRICD, TEN YeDHO-
Geanx. HaueeTno preTioio doTOrPR{IueeRara cHIMER B BUAWITCALIGH
CTENeHN BaBHCUT QT TOr0, HNAQKENLEO HDNENCITHD W PORoimTed ST0T 10o-
nece, Iloatosy, HoMIMO OFWIY  CHOACHNE, RECHILIMINCH  HOmYHeani
l-KHL‘T'HLlX HETATHBOR W HOZWTHLEOR, I CRpancailme 1) OGO OXAPIRTE-
PRzoBannr VCIOOBILT W BIeTOLL Oi’.f,n._“-' THE OTRACHABLIHO K HEraTUBIRX 11
NoauTUBRMX  nyeHor, nhodon ¢ ofipanwnien, dorolymar.  Hpmsesenn
TARIGE yeROpemiEie M yupar ‘

!

) O OITRST
; PANSIOLIA Ha el
LICHME DHLTC RN R SheNIe

NOATNTeACH

EMERAER FEER e

k- CLILE  CHOCCHLL POBCIeNNT  BHOuLce
UBCTHON TEYATH ¥ YeTPaucHnsf HERCTOPRY JAofenTon Huerikx Haodpd-
ARemi,

Bees matepnan manoien ¢ yueson palorst Qoromelnrenn ek nas
HeDOABMUM  KoMUEETBOM  CHOMBOD, Talt 3 P Macconoml  neTHon
neuary,

Oruoeureiuno ynaoe cuie pacppeerpaemie epemt foromelinreart
CREMOK ma mevaasiax, cteriao, Qaphope M ApYrix MaTURIATAN OOyem-
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QT BRAKUEHNe D CHPSBOUNNEK IIABHEIM  00pasoM NPakTHUCCKEX YKa-

sapil K HOAYUCENIO CUMMIOB HA 9THX MATCPHAJNAX M PENENTYDPLL  OOpa-

faTpaIomuX PacTiOpon. _ i
B koHTg CIPALOUBURA NOMEMeH AJQannTHO-NPEIMETHEEH YiasaTenn.

B cnpasouHHK e GiJATOUCHE TEKOTOpHIe  pasiesibt oTorpadmi xax
CHEmHaTLHON0 Haguaienys (pearrenofoTor padus 1w np.), tax u obmero,
HO MMEILIne I0KA  OTPajlliernoe NPHMeLenne (Rallpmicp, crepeodioro-
rpadutn m Ap.).

B cocTapieuyd cnpaBouanka OPHIAT  y9acTHe KOMNIEKTID aBTOpoB:
II. 3. bymmyosnt, M. [l. Maxosep, E. lI, Cuupusix n M. B. Crpens-
OB,

Hacrosmgee majanne sBJIACTCH HePBEIM ONLITOM NOC/e NOJI0IeTHero
nepepRiBa Co3TATE COPAPOYNMEE, KOTOPHI MOr OBl y/IOBJCTBOPUTE Tpe-
fonaHHAM  HAUPHAWILNX ®  [OATOTOBICHHWX  oToiolmicied,
[Moaromy MazaTedbeTse IPOCHT UNTATENEH NPACHIIATE OTAHBLI Ua KIATY
CO CHOMMH WPHTHUCCKAMH 3aMeualliAMI K NOHeIaHMAMII, KOTOPLIE
OBO y4TeT NpU NOATOTOBKE eJCAyouere majanma. Ajpec Haxarteancrsa:
Mucnpa, Opauion nep., 3.



PABJEN I

p0TOTPACHMIYECEAS ONMTHEA

CBET T ETO CBOMCTBA, ®OTOMETPIYUECKNE BEJHYINBL
Hpupona csera

Cper mpegetamiier cofoil nyumcTylo OHEpPriuio, KOTOpas pPacHpo-
¢TpaHsAeTcA B IPOCTPAUCTHE BO BCE CTOPOHLI OT HCTOMHUKA CheTa co
cropoctbio oxono 300 000 kae/cen.

f]pupona coera H xapawTep ero pacmpoerpamesna no XIX Bera
ofpAcHANNCH, HCXOOA 13 1BYX Teopui. [lepraa paccmartpinama cser
KAK OOTOK MeNB4aiiliixX %acTHI KOPNVCKYJ, KOTOpPbie UCHYCKAIoTCH
HCTOUHMKOM CRETA M JIGTAT NPAMONHHEHHO BO Bee eTOpPoHLL (KOpmy-
CKyJApPHAs Teopus), a APYTas YTEEPIKAANA, WTO CHeT AB/IeTCH BiOM
BOJHOBOIO JBIGHeRNA, poa3ly:djenue KOTOPOro BOBWMKAET OPH MHCNy-
CHAHHE CBETA HCTOUHEROM (BOJHORAS TEOPHA).

HecMoTpa ma KaKYIIYIOCHA NPOTHBOPEYMBOCTE STAX ABYX Teopwui
COTJIACHO COBPEMEHHBIM TeOPRTHUECKIM UpeJCTABIeHIAM CBOT gﬁnunaeT
OJIHOBPEMEHHO KAK KOPIMYCKYJIAPHLIMIT, TAH M BOJHOBBIMH CBOHCTEAMM,
H n0aToMy Iig o0LACHeHNA CJHUX ABIeHud HNPHXOJITCA NOABI0BATHLA
OOHATHEM O cBeTe. Iak o BonHax (Audipparuwma, uxrepdepennns, no-
AApHU3ANAA), & APYrHX fBIeHud — NOHATHEM O CBeTe, KalK O IIOTOKe
MACTHN (HPAMONNHEHHOCTE pacnpeleseHns CreTa, 3aKOHLl JChyCKAHA
0 NOTJIONEHTA cnera).

[onnce ofnacHenne BOJHOBEIX CBOUCTD CBETA JMAJA AJEKTPOMATHHT-
Hag Teopmsd, cospaumnan B cepeguue XIX pexa Mawxcpemion, coriiacno
KOTODOH ceeT mpeicTanifer cofoil SNEKTPOMAUHHTHHE BOJHRL, HMem-
e OJHOBpPEeMEeHHO NepeMeRHbe DIEeKTPHYECKUe N MArHuTHO® NoJif,

ABHHEe N0 CIVIE 1 D3AMMHO LEepIeHURYISDHEE OO0 HANDABIEHHI.
JERTPHYECKOS W MATHNTHOE TIONA HepaspPLIBHO CHASAHLI APYT ¢ ApY-
T'OM 1 pACHpoCTpARAIOTCA B NPOCTPRHCTEE,

Ha pme. 1 pawo cxemarmueckoe nsofpaseerue pacmpocTpae-
HHA CBETOBLIX BOJIH.

Onu mmewr ne KONBOEBYI0, & mapoofpasnyio gopuy pacnpocrpa-
Henma, llenrpom mapooOpasuelx, WiH, KAK HX GPAHATO HABLBATE,
ediepirueckmy CBEeTORMX BOJH, ABIAETCA HCTOYHHK CHETA,

Paccromnmne 1 MeMKIY ABYMA COCEAHUME BepITITHAMI HAN DHagm-
HaM¥ HaanIBaeTCA MAHHOMW BOJIH L

pema opgHoro nonHoro KomeGaHHA HABHBASTCA N EPHOTOM
RoneGanwuit, a wncno xoneGaumit B OfHY CeRyHAY —9acT0TOl
RoneGamiii,

Creronnie ponum Gupamor PARNHYHLIR KAK N0 VIWHe, TAK T TacTOTe

KoneSani,



8 ! Porozpaguieckal OnTUKa

[Ipir mepexone n3 O/LOfi Cpeiil B APYIYI0 CKOPOCTL CBETa nae-
pgorea. Tar, B 3aN0JHeNHOH KARUM-JIN00 HPO3PATHLIN  BeliecThoM
¢peie CROPOCTh CHETA MEeHBIIE, UeM B NyCToTe.

KoneGatisl SITERTPOMATHHTHBIX BOTH HCKTIDUNTEILIO pasnoofpas-

Hemoram clema

AN

Pue. 1. CxemaTiieckoe usobpamenie pactpo-
CTPAHCHUA CBCTODRIX DOJH

NN OTTHHA BOJH A3MeHAETCHA OT BEJHTIN, MEeNbIX CTOMIITHOIOH
RO MINITHMETPA, 10 BeJMWTH, DPABHBIX COTHAM I TRICSUYAM METPOBD.

Ha pme. 2 npnpeleHa INKANIA JIUTIHBL PA3THYHLIX BHIOBR 3JEKTpO-
marmuTenx pogn. I3 arell mkaan Buggo, uTO HA 00 BIIMMBIX Y-

x r i S 3 &
x z G WYy E N
§) 6y | S 0 5
i 2T b b =
2 v 2 3
£R08 0 ey oens R 3
Paducbomsr £ RigS § 2 §_, X | Mecruvecrue
g '-:!% 55 © = Ay
&g & g8 €8¢ |3 &
85 S $1L 8 |87

Pme, 2. MIrkama 9JeKTPOMATHHTHGRIX BOJH

uell, POCITpUHIMAEMBIX HALUITM IVIA30M KaK CBET, MPUXOANTCA Hebolb-
WA YACTh 9NIERTPOMATHNTHEIX BOJH, mMelomux gy or 0,78 o (MR-
poua) 1o 0,38 p (1 mukpor = 1/1000 4m). HMa peeir maayuaemoil conn-
LeM JHePrull BIJIUMAA 4acTh coctamiger neero oxomo 40%.

CrolicTBa cpera

Orpamense cnera

Ecnn npeamer, He ofiagaonuil ¢aMocDeteHMeM, OIIMAKOBO BIAIM
n0g paaidmyHbeIMH VIVIAME, TO 970 3HAYOT, YTO OH OTPAMKACET [afalo-
Ul Ha HEero myuql Bo pee cropoust. Ocnemenusiil coONMHESHBIME JIy9asi
puct Gemoil Gymarn uny cTeHa KOMHATH BUTHMEL T0J PasuUrHEIMI Y-



Csoilcrea csera o]

ayr, OOBACHACTCS HTO Tey, YT Tela, MMEnLie MATORYID, mepoye-
':a—ry:b fopepXuoCTh, ofmanaoT enoficTnoM Audihysnoro (paccenpaiome.

10) OTpAMKEHHT erera (pue. ).
FAnGopoT, OCTOIEIIAT COTHIRM IIOCKAS CTERTATIAA W APy Tasn

4
&
Y i
// .'S'
Pue, 3. Oudupysuve orpa- Pue, 4, Orpaskenne cnera
FReLIE CBeTA OT CTERITANUOI ITTACTINT Y

OTHOTNPOBATINAA IazeTnnra (pie. 4) 0010416t cBOlcTEONM UITaRICTTO-
ro OTPA;KEHiN, T. €. OTPAKART HAJAWNINNE HA HEE JIYHIU B CTPOro onpe-
AeMEHIIOM HANPaBIeuiu, o0yeaoRIenioyM 8aR0UANI UTPAJReIIIE cheTa,

Eeau Jyu cneTa HENPABITH 10T
RagmM-1100  VTAOM HH  LOBEPXIOCTh
sepraia, 1O ATOT JYyY B TOUKE TeTpe-
uE ¢ BEPHAJIOM, OTPA3HBIINCH OT He-
ro, H3MEHNT CROE HANPAWILHIE,

Jlyn, nanpasienunii na sepradnio
(pmc. 5), HaanmaeTeH 11 A T A K0 I0HM
ayqou, a touxa O, n woropol vy
BCTpedaercd ¢ [OBEPXHOCTRIO BEPHA-
ma,—TouKOl wagenna lep-
OeHANKYJAAD, BOCCTARJEHHEN K 110-
BePXHOCTH BCPRANA B TOUKE NAJCHIA
Jyua, HABMBACICA HODPMAALID 0 ia-
LeHH .

OrpagupmuniicA 0T  NOREPXAOCTH
BePKAIa YU UAZLIEAETCA OT P a e - & _
BHM Jy1o0M. Pre. 5. Otpamenne Jryua

¥rom, ofpasopanamil magapm  CBETR OT INIGCROTO 3epHA/IA
AY90M I HODMATLI HAJCHNA, HAZDE-

BaeTeH Yyraom uadenunf; yromn, IO MERITY HOPMaITLIO
TANemsT 1 OTPARCHILIM NYIOM,— Yy T O0M OTpaen nd.

CyuecTByor TpH OCHORINX BAKOHA OTPRFKeHIT:

1) yron pmamennsg pamen yray OTpasenns;

2)ay4 otrTpaskenubil NaxoamTes B opunoi
DilocroeTnm ¢ AYUOM NONAPWMAM H NepHEHID-
Kyadapom, pocCTaBIeHIRMM K dgepraily B roane
Danenms;

3)npu mospopore orpamawmelinonepxnoecTn
Ha HerxoropHMid YDOoJd DO OTHO WEHNI K madpa-
Boenmnpm pmapgamumero JAIyTa oTpaMennui ayu
Domcpaugppaercs n# TOM e HANDABIEHHNN HA
Yron » anpa paza Gomsmuil

Jepwand
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o1 peoMaIenne cLera

OTRIOHEHHE HYTHA CBETA OT NEPBOHATAIBHOTO HATNPABICHHA Npm
mepexoje U 0AB0i npozpatnoll CPeAR B APYTYI0 HABKBACTCA NPEILOM-
JeHyeM CReTa.

[IpesoMaeHEe COOTA JIRFKO NpOCAETUT: HA CIIeIyueM OILITe.

CTeRIARUBH COCY ¢ IUIOCKUMI CTCHRAMI TACTHYINO 3AHOAHACTCH
pomolt, Ha aanueil Geqolt crense evo HAHOCHTCA ORPY/MEHOCTE (puc. ).
Boasl Ha/MBAGTCA CTOMBLED, YTOOR HOBEPXHOCTDL 8¢ HAXOINIACH HA YPOB-

He memrTpa orpyikmoerds. Jlnnmsg
$ £ LM — nepneifuryagp K Nouepx-

HOCTH BOJLL
' Ecan yaunit myvox dyveit £ ua.
L OpaBnTh 0L YIVICM K HOREDXHOCTH
Bosn Takny oGpazoM, wroBLl on Ho-
A HA 9Ty HOLEPXHOCTh B NEHTPE
M oRpy:RHOCTH, TO DYUY0K pasjie-
InTeA HA IBe HACTU! NePnad uacTh
orpasnTed B BRappaniewnun M, a
BTOPAA HPOHTIRHET 1 poay. Oniako
nTopaA uacTh Jyueil  pacnpoerpa-
HASTCA He B IIPEKHEM HanpaBie-
HIM: LHYYOK OTRIOHHTCA OT Nepno-
HAMANBLION HAUPaOAGHIA, Tpubin-
SHUBIIHCE K Nepnedauryispy LR,
Eenu uaMmeHaATh HanpabieHue ma-
JIAIOMero uyuKa gydeil, To BMecre

e

|

|[||]Illiﬂ

INEANERNRNAR AR ARNNRS

Pue. 6. Orpamenne o mpe- C HAM WM3MEHUTCA M HATpABIenus
JOMJEHNE TyYa cBeTa y mo- styueli, TpoumKmGX B BOLY.
BEPXHOCTH BORE! Jlyw, magaomni a npesoMifio-

MY NOBEPXNOCTH, OyieT ma xa -
WEM Ty T0M; Yrod, ofpasyenmbli nagaonuM JyuoM I nepuenimy -
POM, BOCCTABIEHHLIM K NPEIONITA IOl 10BepXHOCTH B TOUKEe NaleHirs, —
yraowm majaedund OTEIOHENUWA 0T CHOEIO MEPBOHAYANBIOTO
HaNpaBIEHNA JiyM Ha8BIBAGTCH N peJoMJ el H B M, yrod, ob-
pasyeMbiil OPETOMTEHHEIM JIYSOM 0 HEPUeHAHKYIAPOM, BOCCTABICH-
HEM K Npened:ifiinedl HOBePXHOCTE B TOUKEe HAJSHHA,— YV T I 0 M
opedoMIenund.

Mewsny yriom TPesdOMIEHNA H YTIAOM DAjeHnA CyecTBYeT onpe-
TOTIeHHan 3aBICHMOCTS,

Ha pue. 6 AM — panammmi nyw, a  MB — npenomiennsii,
Ecan onyernte u3 Tourn A B secte mepecevennn jyua E 0RpymHOCTEIO
nepueniuxyanp AP ma nposepxnoers pasgena m ns B — tousn nepe-
celeiA NPEIOMACHIONO Jlyua ¢ OKPYHUOCTHIO — TepuenInkyiap 50,
TO HAdizeM, u4To oTHOWewue MFP: M) occtacita HEUZMEHHBNM npua Jmo-
GoM aHAREHNY YITIA TARENNs, T. €.

‘F_P = n = const.

MQ
JT0 OTHOMIEHNE HASLIPACTCH MOKABATEJNEM NPCIOMICH I,
y]"ﬂ..'l I'I]'JBJID_\IIIHHI'IH Ha3Menaercd B 3aBICHMOCTH OT II[JEJTOMJIHH'}I_LLI']X
cpoiicTs cpejn. Tar, moKasatenk npesioMiedus DO3TYyXa LONTH papen
emmanne (1,0003), a nokasaress upenonenua pouwm pased 1,33. Op-



Cegoticrea c6erad 1l

pHUECKOE CTERTO HMEeT nokasarens npedomaesng or 1,5 po 1,9; anm-

AMas — oo 2.‘-’17 ; .
3AKOH NPEeIOMIeHIT CBeTd GopMyINPYeTeA caeayiommy 00pasoM.

Ipu mepexogqe JyuweHd cBeTa U3 BOB3NYXA
Bﬂp.\’TY'U ]11]03[32[‘[H}’10 C{)GJ’L_\,’OHHUTRJ[OHHK’T-
¢ oT cBOEIro uepso’uanu:{bunroHanpanneuan
reym Goapure, "eM bodbLmeE Yromna uWx TajeHHs.
Magawmupid I DTPEeTOMIGHHNHE Jydn Jemart
B ofHOfi mWAOGCKOCTH C HepUEHZBRKYIAADOM,
poccTaBJAEHHEHM K IOBEDXHOCTH pasfena B T0U-

Ke najeyHsd
Moanoe BEYTPONHee OTPREeHHE CBETA

Eestir 0T HCTOUHNKA CBETA, TOMEIEHNOTO B Boge (pue. 7), najaer noj
aaEMMH YIVIAME HA Iopepxnocrs pastena AL pax ayuei (1, 2, 3,
4 m ), 0 Iyd 1, magawomii nepnenjuKy nApHO K NOBEPXUOCTH, OPH Iie-
pexofie 13 BOjill B BO3AYX iie Oy/eT IMPeoMIATLCH, OCTAIbHbIe Ty 11 1 pe-
JIOMATEHA,
[Tpu ymemuuesEnmn yriaa mapenns Gyfer YDeMmdNBATBCHA W yTOd
npenosienns (ayun £ u ). Korga yroa npenosienns goetnraer 90°
my4 e BeHifer ma Boidel, @ GyieT UPOXORNTE BAOJIL €¢ HOBEPXHOCTH

2

5

/‘_\ym ROAHOZ0 —— E_—-—"
WYmpeHKEee) ——
oimp e

Pue. 7. lpenomienne crera npm nepexuvie
dyuell 08 OHOH CpemH B ApPYIYDO

(myw 4), Npu nansueiines yDelmvennu yraa nafennd cBeT conceM He
yier BHIXOINTE N3 HEOORL, HNOAHOCTBLIO DT]JEI?HEHCE; OT DOBEPXHOCTH IJHB'
ABNIA coriacHO samony orpassenus (ayw §). .
& ni’;z.rerﬁna:fe:mm Jqyua, UPH KOTOPOM 'np?nomgermm‘i ayu ofpasyer
it AHEYAApPOM K nopepxuocti yroa 90°, maswmpaercs o p e-
H{eHHLHMM yraom DOdHOTO BHYTpPEeHHEFO OTDa-
6 6o nﬁ A, A ABJIeHNE, npnm KROTOPOM NpemToMIedHbIH ayH COCTaBIALT
y“mp 86:!6.‘1}1[{)’9}1[)01\1, BCECTABRIQUHDLIM H OOBEPXHOCTH B TOMKE TaJeHI,
o nn OoJeg, HOCHT HASBAHOe HOJAHOTO EH}'TPBHHBI‘G
Pasxenun, '
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JTwenepenst eners

Ofuaueti ayw Genore CneTa TpeicTAnIAET eofoll ememenie syied
€ paaumaned LHoi BOIIbL Beaeacrnie proro npn Lpesosicnii on
MOzEET DBITH PASIMGREH U3 PIL VNS PasilribiX 1iueTon. Crenens or-
KIOHEHI WOARDID 03 8THX AYUel OT Hephionavalbliorn Hanpaeienns
B I PeNOMISIINeH  epene OyleT 2anuCeTh OT CKOPOCTH COETA B Tanuoit
epenie I, CACIOBATENBLI0, OT HORABNICHA UPeNOMACUIL, S4IICIeI0 B
CLOI0 QUCPeaB OT JUINHLL HOJIILL,

Pagnomenne Geqloro cpera KAKOM-JINO0  1POBPANILM  BEHIECTROM
HA COCTABIAIONINE €ro JIyUl 1T nasgeinaerca Ancucpeneil enern,

Orraonenne nyaa Oyaer res Ho7bie, MM MUMLIIE I BOJIE,
ITpn npestoMaeiIng CEeTa U3 ROLYYA B CTRRIOD HAubOdLmero oTrioue.
HUA TOCTHramonT rf}llﬂ.’lLYl'O‘.!LlC J'J'_\”![-I 11 UEIT!-.\[(‘H];II[EI'(T——KP!IC!.’M(} .'I‘\"!II.

Mesay yrasaniniin !\‘p;lf'mn,-\n: DHETAMY pACHOIATACTeR PAaa nheron
C AMHOMECTROM OTIUROD, HOCTEILHID IIOITC.‘{"?,-'.I!EIILH.‘-: M3 030070 EeTH
n ,‘1[.‘}_'1"01‘-‘1.\h’l’)ﬂll‘l&‘(."l'[if] ITIIX IIL‘[P:‘\'O.’H\IJ HE 1TOILNeTCH BCVRCTIOID ,

Ha !i(!ﬂii FAMMB  HERTOD IIpEI’ii.FiTr.J }-H‘l:!.‘-r”[“iT}a CEMTs Uf’!lfjfi[il’x:'x, NI
TAARHLIX, WRETOHT Wpactnil, opagennil, mearnil, senenudl, roayGon,
cunuii 1 uoaeropu. Bes OnerHan HOJ0ca HOCUT HAZBAHNE Creitpa ¥,

TatGauuwa 1
JLrtHa ROTH BETMOTO YUACTRA CHPHTPA 1Y COOTHOTCTHYINIHe NM IReTa

Ianna goan TR moan
{u MIEPUHAL) Hpura ‘ (8 sgponny) zora
B | L
0,78—0,62 Rpacswii | 0,51—0,48 FomyGoii
0,62—0,585 Opammepntit | 0,480,453 | Corit
[ 0,585—0,575 enTarit II 0,45—0,38 ll Muoacronsii |
0, 00—0,51 DETCRLITL | |'
. | EEE R PSS S SO R e

Dorone TPHYECHAE BEIHYHHBL

luTencurnoeTs BpUTEALHOTO BOEUATIEHNA SRMICHT KAk or ofiurero
KEOAHYECTRA CRETOBOil aneprum, HOnAIAOmed B A3 B eIUNNLY DjeMe-
Hu, TAK B 0T JapHe pomisl. Taw, nanpimiep, npi oiisROBON Lodiest-
Be SHEePUHN, HONaJalomeil B THas, HMedTo-zCleAkil nBeT Kameres na-
aGodes gpliuy, a l:-'palcumﬁ i uroneropslil — 3RAUHTeNRRe ciabee 1w,
HARODE, TP JIRALECHIEN Y BeJIIUeHTN U1 VMeUhluennl JAniL Roi-
UL ¢BeT nepecraeT OMTH DUAUMEIM,

Ha puc. 8§ npusemen rpaduk © Kpunol, nORASWBAIOmMe crenens
DOSTEHCTRIS HA IU183 CHeTURMX BOAN PAasdutuol IMIEL NP panIBX
KoJluvecTnax Isayuacmof smeprun, Ha rpaduwe po ropusourann or-
JOALIA JUINA BOAN T YRASANE COOTRETCTEY UILLE 1M 1{BCTR, & TO BEp-
TR — OTHOCHTEeNHU AN BHIANMOCTSH A  HIEKIOH
naumy ponnst. M rpadnka ppauo, wro nanGonee anrencliniuoe Bosieit-

# Dispergere (7a1.) — paccenparn,
wE Speclirum (aar.) — npuspat,
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spme Ia rias CLASHIBALT CBeT, WMQIONINT Anipy nojunt ) = 0,555,
ra BOTIITIHA DPIIBITA 52 CJUIHIMTY. ;
Ji3Mepenue JIyUucTOl AHEPITN BUANMEY CHETOBEIX Tywed W COCTAD-
ager TpeIveT doroverpimi. Uenosuniat (POTOMETPHTECKIME ReHTIINA-
M, WMERUUNIL UOCTOANIOE TpuMenenne n dororpagnr, ANBIIOTCA:
a) cmia CBeTd, §) CReTOLUH MOTOK, B) APKOCTL, I') OCROMEGIOCTE.

Cnaa cpera

Sa eJNHNTY HIMOPEmA CHIL CReTA NPHIATA Me M Iy Ha po u-
gad cbend (ed). DT0 ~— YOAOBHAT ey, papnas ciije coera
pERTPHUECHOIT  AMIOTKIT  CHenafih-

HOr0 YCTPOMCTEA, FOPAWS B cTporo —‘—_-—r-ﬂ'

OIPeASICHHBIX yCIODINX. 3
S

. ke

Cueronoii notox s

Buasa chepurecnuil Xaparrtep pac- 10
NpOCTPAHEHNS CHETA, MOMNO CluzaTh,
4T0 TOJILH CReTORoH NOTOR, Maayta-
eMBlli PABHOMEPHLIM TOUSHNLIM HETOY-
HuKOM ¢ cudoil I cneueil, Oyger paneu:
F = 4xr2l.

Ecamn msars cfiepy ¢ pamgmycom
r=1 ., TO TeJeCHH yroi, BeplunHa
KOTOPOTO HAXOINTCH B ueutpe cdepnr,
GymeT EBMCPATLOH IVIOMIALLIO OOBEpX-
HOCTH, KOTOPYIO O BHIpe3aer wa neefl
mopepXHoCTH ceptr. llomnas norepx-
HoCcth clepnl panda 4w gna cfepa
¢ pagmycom r = 1 ucamag wnonepx- L S
HocTh cepnr papna 4x; 5TON e pedn- g4y GSp  dip 4T
YU PABEH 1OLLIT Te ecHnil yroam. '

Emmrnny nsayepenus renecnoroyraa  Pue. 8. Bogjeiicrsue cpeto-

=
Eay

o5
o

o]
&

Hosguywenm Sudumacmy

=
Ty

MOEHO OmpeienTh KaKk yroX, ¢Tari-  BHIX Jaydedl pasindnoil gim-
BAEMLLI NODepXuacTRIo CUpLl, PAnHOil HUI BOJIHRL HA T7Ia3

EBaipaTty ee pamnyca, oTa elIHNIA

HOCAT Haspapne ¢Te pagumana. Tereenmi yroo » 1 crepajnman

BHpesaer ma cdeput ¢ pagnyeon 1w monepxmoers no 1 a2,
Ecrecrpenno, Ut 0o YAROUTCH HOBCPXUQCTE, TO YABONTCH T YTOI,

& yMembmenie pajuyca TANOTOBHRY NpPUDEIET 1§ UETH PEXKPATHOMY

YBemmuenmmo renecnoro yraa, Tawma olpasos, MORUO JATL I APYTOe

Oupefenenue Tesecaoro yIiia:

) == ——3

The o — terecnitii yrom, S -— momagn i # — paguye edepir

A eMUIINIY HEVEPCUTA CRETONONO NOTOKA HDHHNMAETCH CDOTOBOM
HOTOX, natywaemuii BuyTpI TeTecworo yria, pasworo | crepamuary,
HCTO R0y CRETA € CHANH B OJHY MeHIYVIAPOANVIO enety.

91a eamunna masupaeres 110 M e 1L 0 A (as), Tawms obpason,

F = [w,
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sproers

CpeTamiuecsd Teaa Beerda HMeoT ofipelelleHHLe DA3MEPH I I'eoMer-
puveckyio (opmy. [oaromy aprocTs cBeTd uaMepfercd CIIOH cpeta
¢ eqMEALB HOBEPXHOCTH HCTOMNMILA:

I
B = !
e B — spuocTes cpeta; [ — cuild CBETA B €BEYAX; 4 — TAOMWAb Ha-
jyuaroileil TOBEPXHOCTH B KBAJPATHHIX CAHTIMETPAX,

Enunnmei naMepenna APKOCTI CAVEAT ¢ T H A B O (¢6), panunli
1 ce/em?® Beuny toro, uro ctuasnf svaserca ouens Goabmol ennnunei
APKOCTH, KOTOPYI0 PEAKO J0CTHTAKT HECAMOCBETAUUECH HCTOUHIKI,
6oee WHPOKOE MPIMEHEHNe HOAYINI M U AT H CT O a b O (aeh)
panasii 1/1000 €6,

O¢pelennocTs

B ommine oT APKOCTH TOBePXHOCTH, ABJIAWLIIEHCA Mepoll maiy-
9aeMOro eI0 ¢BeTa, OCBEMEHHOCTh €CTh Mepa CDeTd, HOJyd4aeMoro
HOBEPXHOCTBRIO,

3a emuuny MBMEPEHNA OCBEUIEHHOCTI NPOHEMAIT aat/m? DTa
eNHINOA HABMBAGTCA J 10 KC OM (ar).

Taxnma ofipasom, MOKE DT0 OCBEINEHHOCTH HOBepXHOCTH B 1 M2,
KOTOPYI0 €o3JaeT HCTOYHNE, NMewulnii c¢peronoll noroK B 1 as, mim
OCBeNIeHHOCThE Ha moBepxHOCTH ciepnl pajmycom 1 4, cOBJaBaEMY0
TOWEHHRIM HCTOUHHKOM chera B 1 ca.

Ma proporo onpejeneHus BLITEKAET, YTO €0 HA OKPAH, HAXOIA-
muficA Ha paceToAnmy { 4 or merouHuKa csera B 1 ¢s, mocelnaercs che-
TOBOH NOTOK, papHutl, Takmm ofipagom, 1 as, To skpan nomyuaer 1 v
Ha 1 M2, 1. e. ero ocmemennocTn pasEa 1 ax, B cpAsm ¢ aTnM MOKHO
OiH JIOKC BLPAs3UTh KAk OJHY MeTp-cBeuy.

OcpemenuocTe MOKHO BLIPA3NTL (OPMYJIONH:

F fw I
E=g=73 =7

Jdpyras egmEnnma ocBeleHHGCTH Hocut HazBauue § o1 (fFm),
Ona pupasaer ocpemennocTs nosepxuocti B 1 ca® nmpm nagennn Ha
mee cHETOBOrO MOTOKA B 1 am, T, e. 1 ¢fim = 1 am/fem?.

Tar Eak 1 en® pased Vygp #2 10 1 @gm=10 000 ax.

arto ouens Gosnoman OCBEINEHHOCTE, W A TPaRTHHE YIIGTPEG.I'IHBTCH
ofumBo Muaandor (wmpm) (V40 Pm), panumil 10 ax.

O{!BBI}IBHI-IOGTB nafgaeT mpm ypeamuedain paccTOAHIA OT ACTOTHHKA
CEETa [0 aKpama i poapacrtaer no Mepe ero COI{p&Il[BIIHﬂ’. dra 3aBucH-
MOCTB ampamaerm CJIe Ty 100 I 06]3&80.\1!

OcpemennocThofparso NPONOPHUOHAALES
KBAajgpartTy pPaccTOABHA OT BRpPAHA A0 TOY6 U
BEOrO0 HCTOTHHKA CBETA.



(OcuHoB

@omxerpu HECKUEe BeAUYILLHbL

TaGaunpa 2
ABI6 (POTOMOTPHUIECEHE DRJHYRILL H COOTHONIRNNA MEETY HEMHI

Fannnns

Yeaou-

i ! o b g 5
Beauumna Oupenenenie eiapeiist | ihoerE| pasHeRne
YoHHE
CpeToRoH JlioMer Jliosen (ax) | F F=lw
NOTOK |
Cna csera| Jlomen B erepagnane | Memnyna- I ] F
poniHag crena ~w
(ca)
" 1
fAprocthb Creua ¢ eamunint Bt
NOBEPXHOCTH M C a
el (c6) | B
JIOMCH B CTEDanMAHE (c6)) B 2
¢ eIUHUIEL N0BEPX- B=E
HOCTH
AMJOKE | g
Ocpemen- | JlioMeH HA eMUANIY | 5 = (1x) Pl
HOCTB HOBEPXHOCTH —o=m=m
as ot @ ST rTd
et (gom)
Temecurtii | Vrou, upesaromiil s s
yroax ug eeper r=1uonepx-l i g | et
HOCTH € NJ0MANbLI0 Crepanuma rrd?
B OIHY KBaZpaTHYIO
eNIIHLY
Mwomane | Inomaas namynao- cHl a —
LOBEPXHOCTH] mieil GOBCPXHOCTH
Nnomane | IMmomans mosrynaio- at 5 -
HOBEPXHOCTH| el CheT HOBCPXHOCTH
Paceroamme| Pacernanme ot M d -
ACTOMANKA [0 2Kpaua
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OCHOBHDIE CEBEREHIG 13 TECMETPHYECKOE OHNTHRH
Iinocxue zepraxna

Jeprano, Wpeacrasisiomee  cofoll INOCKYID OTPUKADIYIO 1O-
BEPX1I0CTh, ANAACTCA HpocTeliukM onTuwueckum npufopom. Ha puc. 9
PACCMOTPRN CAYHAN OTPAFenNA ny91a Ay9ell 0T NoDepXIocTH HA0CKOI0
seprasta AB. Jlye S0 nagaer ma  mOBePXNOCTE 1o HOPMAJI IO YOI
najenusa paBeH HyJ0. JT0T Ayd OTPAMACTCA OT 3epLaja Mo HAlpan-
qenun 05,

ECar nocTpouTs PARALIC YOI NafCUil U OTPAKENNA JIId fryyell

y
3

[/
oV
¥
Puc. 9. Orpamenue nyu- Pue. 10. Orpamenne cxomd-
Ka Jyveil 0T nopepxuocT WEroes  TOMOIEHTPHIECKOI0
IZIOCKOTO 3epKaJa nyuxa gyueil 0T [monepxio-

CTH mIOCHAIG 3eprAla

8$0, m SO, n nponomEmETe orpakemunie Ayt 0,7, w 0,7, sa seprano
N0 MX Oepecetelifa, TO LUPOCTLIM PACCYHUICHUEM, BHITCHAIOUINM H3 I't -
METPHICCKOTO BOCTPOCHIA, MOIKHO A0RA3aTB, HUTO UPOJOJGKeHIA De X
OTPKENNLIX  JyueH NepecekaloTesd B oOLIell TOMKC &y, HAXOMAILE .
Ha pacctosnup £ sa sepkagoM, upnuest f=50. Touka o, nep e-
SeiT BPOJOLRCNIIL BeeX OCTAJBHBIX JyHcil ARIercd H3o0pasmer M
TOHKHM 5 B 3epranc,

Haofpumense — e uMoe™®, 1ax Hag #aGOfaTe]o JAywl Tjem-
CTABJFIOTCA BLIXOTANIMME 13 TOUKH 5;, B TO BPOM KaK HA £aMoM [ede
oun n nell ne nepeceraTCd,

Ecan nasMeunTs mampapienite ayueil wa olpartnoe (puc. 10y, ©oeg-

* Toura wsolpastcHita HazuinaeTcA MUMMOIL, Codm B JeiicTBHTC. LHO-
CTH JIYUil [¢ HPOXOXAT Yepea ATy TOHMKY, & B neli numb HepeceRawTes
PCOMETPHNECKIS Npojo/eunsd ayuell. Heam me exoAaumecs Jyui myd-
KA [UHCTHUTEABHO UCPCCERAIOTCA B NX FeOMUTPIIYECHOM UEHTpe, TO TOY-
Ka H30OPAHENEA HABLIDACTCA JCHCTBNTRNBLO,
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N
R - meli. oxor <s —
Go TOMONCHTPIMCCKIIL ¥ TyUOR JIVHel, oxolmuilixes B ofime

CHBERR 08 JREC MOAYMUT DPH HOMOUUL JIHU3kl, HOCTpPOCHIE

TOUKE O KOTOpBIL MO

seauoE mhmrlu rI:j;f'}r-oro myuKa Jyvell mouecTuTh 1A0CKoe  8epKAD, TO

i) U){’,T amTeA M COOCDOTCA B TOUKe S BOepenm seprain.
Bech “y“m;{ an:!;ie 5 peffeTnnTeNIbHASL TOUKA, a4 TOMKA 3, ABAIOMAR-

& ”%H;fgq-m; L pmman,  [pAMonnieinpii oTpesos — CTpeika cD
o u‘p(iﬂ oMeIeHHAS TICPE  3CpRanod, Wa00pasuIcs BoBujle npi-
B 1#'}' 11 orpesra G/D’ 1aKoi e agmusl. Lemns noeTponTs usodpa-
i og‘eg};a C W 0, 10 HETPYIIO HOKASATH, UTO U3Q0DAKCIie
’“G%‘*‘f 1-1.0110?111;{ ,.quﬂgﬁ roukn E nofkuo  gerath ma upmiod €D’
o '1?;1{:1‘1}: lme} o0pasoM NpPOMBBOJIbHAA  DIOCKAA Jurypa (pue. 12)

/ D
£

£
] }
t‘g > ’ AT /3 A : E ( 8
|/ !
'y 'R~ |
/I /1t £
AV AW
|/
|/
!
0’ .
Pue. 11. Cxema uocTpoeHns Pue. 12. Cxena usoipaseuns
nsoﬁpamenug:;y.)aeptia:w B 3epRAIE IIOCKOL Uy pHI

H300pABHTCA 8ePKAJOM B BHje PaBHON eil, Mpu 3TOM OJHO MB HAmpat-
JIeHuli BCeTAa U3MEHeHO HA I POTHRONONOMHOE,

TIpeaMeTHl B X MBOOPAKENUA B 3epKaie, paBune TO cROAM pas-
MepaM, He MOTYT OLITh COBMEUIEHEI Mely CoGOH IyTeM hepemeinenna
WIH  [00BOPOTOB. FOUM NpefeTaBasior coGofl BIAMMHO CHMMMETPHYLLE
dury pe,

HenoctaTku orpaskeHusa IIOCKEME SePRAJAMM  YOTPANAIOTCA TP
OTPaiKeRUN 0T ABYX WL JPYroro MeTHONO KOJMUECTBA 3€PKAT, e
HEMCHEHHOE HAUPABJICHUE H300PAKEHI TCPBLIM BCPHAJIOM H3MEHACTCA
Ha NepBOHAUANEHOS OTparCHIe sroporor. Taroe wsolpamienue HAa3bl-
BAETCH KOHTPYEeHTHD M. L@

_ Hpupwan orpassennn or n'if X BEPHAT OPHMCHACTCH B TOJIOM pi-
genrlljp;iﬁopon (Ma/IPHOMEDEL, BCPKAJIBIMO KAMCDLI, SCPRAJILILIE BU3HPLL
—_—

* Ty9ok, aymm ®OTOPOro CX0TATEA B OGmEM HCHTPE, HALIBAETCH
CXONAWUMCA  TOMOUPHTPUUCCKIM yUKOM M, HAODOPOT, MYUOK, Ay
ROTOPOro pacxonsren ys OTHOrO OGIMErO WEHTpPA — CHOTALIEHCA TOUKME,

Haskisaetca PaCXONAUEMCA FOMOLCHTPHUCCKEM 1Y TROM.

2 Dororpaguueckutt CnpasouHiEK
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JInn3si
Xapartepuerura Joms

Jlpmsa npencTapiaer cofol ¢Ter AHHEIL JIUCK, orpanitientti anyMs
NOJNPOBAHHBIMH [MAPOBRIMI WM  [JIOCKOH 0 MAPOBOH IOBEPXHOCTAMII.
B sapucunocTd or opM pasiuuaoT cofmpaTelabubie (I0J0-
JRUTeJIbILE) B paccenpamue (OTPHEUATCTBHEE) JmEsH (pme, 13.)

i 2 3 4 & &

Pre. 13. Bugsr amus:

Cofupareas o J— anoagosunyraan; 2 — DA0CKO-BLIIYKIAA;
3 — poruyro-pHOyEIag. Paccennam mu e § — AROAROBOTHYTAA;
& — NIOCKO-BOPHYTAN; § — BHIYRAO-EOCHYTAL

K rpynne cofupaTelbHEIX H3 OTHOCATCA JIMH3H, ¥ KOTODHIX ce-
paOiHa TOMIIe WX KPAEB, 4 K rpyflle pacceHBAIIAX — IHMHBH, Kpasd
KOTOPHIX TOJIIE CEPeTunbL,

CoHnpaTenbHEe JIH3EL JCJAATCA B CBOK OYepeilh HA JBOAKOBLIIYK-
JIKe, [JIOCKO-BEITYKIBIE I BOTHYTO-BRITYKBEC, 8 PacCeHBalouIne JImH-
3Bl — HA JBOSKOBOrHYTHE, MIOCKO-BOrHYTHE § BEITYKJIO-BOTHYTLIE.

OtauvaTe LUBIM  cROMeTBOM cODHpaTe/IbHOH JIMHBE ABAAETCH CIO-
co0HOLTE COGHPATE MATAIOMITe HA €€ MOBEPXHOCTh JYTH 0T KAKOTO-71HG0
HCTOYHHKA T KOHNEHTPHPOBATH MX B OFHOH TOYKEe, PACTIONIOMEHHOIl no
APYTYIO CTOPOHY JIMHBEL

OcHopHBIC 9JIeMENTH JUIH3H: a) TTABHAA ONTOTECKAS OCh—
npAMas JIHEA, OPOXOIANIAA 9epes NenTprl cepmiecknX noBepxHocTel,
orpammuuBaommx Jmudy: 6) onrtmuecknu menTp O—Touka,
KOTOpast ¥ MBOAKOBBUIYKJIOH JIHHSEL HAXONUTCA HA ONTHYECKOL ocH
BHYTPH JIHH3L (B ee menTtpe).

Ecnw na mexoropom paccrosmra mepen coGHpaTelIbHON JIMH30H mo-
MECTUTB CBETAMYocA Touky S (puc. 14}, To ayu cBeta, HaNpaBJeHHBIT
10 OcH, NpOIjieT uepea JIMII3Y He NPEAOMHBIMICH, & Jy4H, OPOXOAf-
mme He 4epes nentp, OyIyT DPeJOMIATECH B CTOPOHY ONTHUECKOHd OCH
M 0epeceKyTeHd Ha el B geKoTopoll Touke F, koropasa n Gyner maoGpaske-
HHEM TOUKM 5., JTa TOUKA HOCAT HasBaHme conpaxmennoro ¢o-
Kyca mm mpocto foKycCa.

Ecmu ya mnngy Gyler najate CEeT 0T 09edb YIAJIEHHOIO HCTOTIUKA,
Ay4H KOTOPOTO MOMHO OPEICTaBUTh WIVUUHMMI OapajyielbHBM Iyd-
HOM, TO 110 BRIXOJIe U3 Hee Jyuu OpeloMmarca 1ol Gojee KPYThM yr-
aoM @ Toura £ pepemecTHTCA Ha onTuueckuil oecn GnKe K Jlum3e,
[lppn gapHBIX YCJAOLUAX TOYKA mNepecevenua Jyveil, BHIUEANINX u3
JIMH3R!, HaBLIBAETCA rAaBBEHM $Gowrycom F', a pdccrosHie
OT LeHTPA JHIMBLW [0 rAABHOTO (oKyca —raapabM Goryec
HHM paccTognmmem,
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Jlyum, majgaolme Ha paccemBaionyio JHH3y (pue. 135), nmo prxoje
ps Hee OYIyT [IPeJIOMIATECA B CTOPOHY Kpaes JHH3E, T. €. paccen-
cg. Ecam paccempajommecsd Iyt NpOFOIUENTE B 0GpaTHOM Hamlpa-
i @ TaK, KAK MOKA3AHO HA pHCYHLE (TyHKTHpHOH quEMell), TO OHE
:g;gma B 'onHDﬁ Touke F, woropag 1 ﬁy;[el‘ (1)01{)'(:0“ STOM  JIMHAEL .
Hror (oryc OygeT MHUMEDL. . . )
fi oNTHYECKOH OcCll B PaBHOII CcTe-

Crasafgoe o (poryce Ha IJIaBHO
[eHm OTHOCHTCH H K TeM CIyuasM, KOrja 1300pamkeHne TOUYKH Haxo-

[nabran onmMUYECKaR 0t

Opmuyectu yexmp Aur3st
Pme. 14. Xopn nydeii sepes cofupaTensuyo AWH3y

OATCA Ha noGovHON WM HAKIOHHOH ONTHYeCKOH ocH, T. €. JIMHHH,
TpoOXoAAmell Yepes NEHTP JIMASE DO YIVIOM K ITIaBHOH ONTHIECKOH 0CH.
JIOCKOCTB, NepUeHAMKY/IApPHAA IVIABHOH ONTHYECKOH ocm m pac-

[nabran onmuyecran ocs

Onmuvecrui yewmp Mukas!

Pue. 15, Xon myueii uepes paccemnain-
IYI0 JHA3Y

3 -
Ogltiiﬂgeingfrﬁ B riaBHOM QOKyce o0LEeKTURA, HAZWBAGTCA T I A BH O I
OH NINOCKOCTHIO, & B CONpPAMEHHOM

‘ M oxyce —

“POG':’% boranwvuoOR mmockOCTD K. P i
— Rupﬂammame H _paccenmBapIlue JMH3L MoryT OwTe Hanmpas-
xommw“pemwewy awlolt cTopoHOl, BemeacTBHE uero Tydn HO npo-
o OE;epTea JIMH3Y MOTYT cofupaThea KAk ¢ omHoli, Tak ® ¢ Apyroii
- samﬂlﬁ b aKkmM ofipasoM, nMHaa mueer [ma doryea — mepeannii
" ACHOJIOKEHB OHM HA ONTHYECKOH ocu no obe CTOPOHL!

2'
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[Moerpoeline p3006 paukend coduparessuoil munsoii

[lpn M3JAOKCHIY XAPARTCPECTHRI 13 GRT PaceMOTPen Hpuniiin
HoeTpoeH T N300paMenia cBeTANeHCA TOYKE B (oKyce Jnua, Jyim,
maAlINe HA JU3Y eAena, NPOXOOAT uepes ee saiuuil Qorye, a ua-
paolue copasa — vepes nepepinni doxye. Chnetyer yuecth, wto y pace
CelBAIOLLIX JINHS, HAoBopoT, 30AuEl POKYC paclonoRen COepeiI -
3h1, 4 [epefduil nosam.

Iloerpoedue nunsoii wuzo0parmen)A TPOIMETOR, HMEIHK Ol -
penennHy: DODMY H pasMepnl, €cTh B CYN(HUCTH YiKe paceMoTpenmbli
EBIIE BAPHAUT ¢ TOH JNINL PaBHUIEH, UTO PN NOCTPOEHIN N300parke-
nmuA OpeaMeroB onucanublil panee X0 JIyYen HOBTOPRETCA Gecuucieq-
HOE MHOMRECTEO pas, BOCHPOMBBOAH KayIylo TOYKY UpegMera.

i
A | |
— ’ |
4 Hanpatrenve g
clema —K

A
é J | |
[
o F
Puc. 16. llocrpoerne maofpamennil cofmpatensioil

JIHHBOI

Homyeriw, amnua AB (pwe. 16) mpescrapiser coGoil ofnext, Ha-
xomamulics WA BEKOTOPOM PACCTOAHMIT OT JIHH3H, BHATUTENLHD NPEBH-
mawimemM ee goxycHoe pacerogHue; OT Hamiol TOYMKI NpeIveTa vepes
JIMH3Y npoiifeT GecunceHnoe KOJWYecTBO NyHeil, 18 KOTOPLIX 18 Ha-
IVIALHOCTH HA PHCYHKE CXEMATHYCCKH H300pakeH XOX TOMBKO Tpex
ayueu,

Tpn nywa, wexopmnne n3 Tourx A, ppoilgyr uepes NHH3Y H Hepe-
ceryrea B Touke A raxny ke o0pasoy ayun, ROXoAAIIE A3 TOUKE B,
nepecexkyTes B Touke 7,

CopepmenHo 04EBHAHQ, UTO AY1H, UCXOXHANIAE U3 JI0G0H TOURE 00L-
exra AB, npolifs uepes JHH3Y, NPENOMATCA H DEPeceRyTod B COOT-
BETCTBYIOINX TOURAX cxojma Ha A:B, ofpaays msobpamenne, Iomy-
nerHoe HANOPAMEHTe ABIACTCH JRHCTRHTENBHBIM ¥ HePCHCPHYTBIM.

B paumom cayuae mzofpascenue mojyueno B conpmRenmom Qory-
ce B HEKOTOPOi l%()l{aﬂbﬂnfi nnockoerTy FF, HeCKoILKO YANeHHOH or
raapnoif okansuoli wockoeTn F1F1, npoxofamell MapaiielsHO el
wepes raapubii dioryc.

Ha pue. 17 npunegenst pasmuqanie eryiad RocTpoenns Haolpaiie-
HP npemMeTa, MOMEMEHHOro Ha PasiiaHLIx PaccTOAHNAX OT JUTHBEL

1) Ecan npemmer Haxoaprea Ha OecKOHETHO AAJIeROM PACCTOAHMM,
T0 ero paofpadenne noayunerca B sagrem Qoryce muse £ (pue, 17,a)
ReficTBRTeLHBM, NePEeBePHYTEIM W YMCHLIIEBELIM A0 DOXoGHA TOYRH,

2) Ecam npemver npufmmken ® junze (puc. 17,6) nm maxomured wa,
paceToOAARN, DpessinamileM JooiiHoe (OKycHOe PACCTOHHUS JIHHBHL,
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-
gofparkenne ero Gyiaer AeHCTBITEALHENM, MepencpHYTUM 1T YMEHB:

2 “HI:J)I n }'}ﬁCH(L‘.'IOH\'II'J‘f‘.I! a3a VI BITLIM {I}UH.\'L’-UM Hil DTPOEI{B MeHUTY
g 1 apoiBEN ORYCHLIM PACCTOAIIENM.
Hmtg,) Feam npeyer HOMeHlen Ha ApoiHoOM QOKYCHOM pACCTOAHUN OT

mEaBl (pHC. 17,8), TO NOdyuenioe naofpasente HAXOANTCA IO APYIYIO
a

o
a L_ v G
f e

£ £

a

NN e
? Ve

Pue. 17, Pasnmvmmie ciyvam noerpoennst nsobpamensn
npeﬂ“eTa

;‘;&Pﬁ%y JHH3H 1A Apoitrosr Gorycmom paccrogumn or nee, MaoGpaske-
- R nnyqamca AEHCTRHTEILHBIM, NePEREDHYTHIM I PABHBIM IO BeJIH-
pemvery,
m: rllfcmt peaMer jomemen MeRTy JepeAHnM qorycoM jr aBof-
i HonOﬂychm paccroaunenm  (pue. 17, 2), To wsoGpamenie Oy-
TBJIan\quEHn 83 MBONHEM  (ORYCHLIM paccTogumMeM u Oyier geiicTpH-
A TeDERepAVTHEIM 11 Y DeJITienHbIM,
ol Eean wpemver maxoamres IVIDCKOCTSH  epe/IHero  riIasHoro
JO8 JmEseL (puc. 17,8), To Ty, mpoiijin vepes JMHBY, DOMAVT
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papasieNpro, W M30GpAKEeHme MOKET NOJYYHTECA Nmme B Gecko-
HEYHOCTH.

6) Ecnm mpeaMeT MOMECTHTH HA PACCTOSHHI, MEHBIIEM IifaBHOTO
fhoryenoro paceroguna (pue. 17,e), TO Jyunm BRUIIYT W3 JHH3H PAcXo-
JAmEMCA TNYYKOM, HuT[e He nepecerasdcs, laofpaskeHue npm aToM
HOy9aeTcsl MHHMO, TIPAMOE W YBelmuYeHHOe, T. €, B JAHHOM CJIyuae
numsa paboTaer, Kamk Jyma.

Herpynmo sameTnTh, YTO Upn mpbOlumiennm mpegMera m3 Gecko-
geqEOCTH K mepenmemy (okycy ammss maofpakennme yAajgseTca OT
aagHero QOKyca H Mo JOCTIDReHUI IIPEeIMEeTOM IIOCKOCTH HepeTHEro
foryeca onxasumpaeTcs B OCKOHEMROCTH OT HETO,

g’ra BAKOHOMEDHOCTH WMeeT GOJIBIIOE BHAYEHNEe B IPAKTHKE PAas-
amymeix BHAOB (ororpadurveckux paGor, mosToMy JUIA ompenesenus
3ABHCHMOCTH MEH{Iy DACCTOSHHEM OT MpefMera 0 JIHHIE M OT JIMH3H
70 INIOCKOCTH H3o0pazkennd HeolXOMMMO BHATH OCHOBHYK (OpMYITy
JITHSBL

@opuyra AHOIEI

[lpy HEKOTOPHIX PACCTOAHUAX HpeIMera OT JIMHBH (Tak HashiBae-
MBIX KOHEYHBIX PacCTOAAMAX) TOUKH MPEJAMETa H COOTBETCTBYIONIHE HM
TOUKH naofpaskenna HOCAT HARBAHHE CONPSKEHHHIX (okycon (pmHe,18).

Paccroanma OT TOUKI OPeAMETa JI0 MEATpPA JTUH3E I OT TOUKH H30-
OpameHuA A0 HEHTPA IIMH3LI HABLIBAIOTCH CONPAKEHHEIMHE (POKYCHBIMH
paccTogHIAMM,

JTH BeIWYMHLEl HAXOJATCA B 3aBHCHMOCTH Me:kAy cofoll m ompefe-
ngorea GopMynol, HaskiBaeMoil ocHOBHOA (OpPMYJTOH ITHHREH

1 1 1
wto T i

rjie u — paccTOAHHE OT JUTHBEL 0 mpeliMeTd; v — paceTOAHHe OT JA0H-
3u 70 m3o0paskeHMs; f — rilaBHoe PoRyCHOE PacCTOAHNE JIHHAEL

Y

|\ Pnc. 18. Cxema sapu-
L e T2 &  cumocrm Vipaceroannit
P P OT JIMH3HL 10 TpesMe-
- Ta 1 OT JIUHSH /10 H30-
£ o) ‘ Opasxenna
u v |

Jng maxosRpaenus TOH MIIH MHOH HeH3BecTHOU BeJIMYHHE NPH JBYX
NBBECTHRIX MOJAB3YIOTCA CIIEIYIONEMHE YPAaBHeHHAMI:

U-u
Df=Fa

2) u=%;

P W
3) v —-u—__7
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Macmrad nzobpamenna

| MacmTaboM W3OOPHIKEHsl HASHBAETCA OTHOUIGHNE JIMHElHBIX pas-
MepOB pz00pane s K COOTBeTCTEYIOLIMM JINEHHLM passepaM iipelt-
yera, 9T0 OTHOUICHIE MOCT OuITE KOCBEHHO BRIPAKEHO IPo0EIo 2y
: u
e v — PACCTOANIIG OT JIMHSH 10 H30dpameHaa; U — PACCTOAHEE OT
suH3H [0 IpeaMera.
3gech # ecTh KOB(UINEHT YMEHBIICHIA, T. €. WHCIO, MOKA3LIBAIO-
jee, BO CHOMBKO pas JiHeilnbie pasmepbl uaoGpaienus MeHbue Aei-
cTBUTENIBHLIX JINHEHHKX PasMepon npeamera.
B npaKkTnKe BRMHCTenuii ropasgo ynobGmeldl sTo oTHOmenne BeIpa-
saTh B 3HAMEHIAX u 1 f i v A f, rpe f — okycnoe paceTosnne AniaL,
U—
=--f—; R=—7w,
u—] 7
I pumep. Onperennts macmra® maofpamenusa npemvera, yza-
geanoro ot (oroanuaparta Ha 2,5 w. QokycHoe paccrosnue obnexTnba
goroannapara pasro 50 it
P fo 80 1
T u—f T 2500—50 T 49

HepocraTkn mpoeToii Jnn3sl

B coppemeHnoil foroanmaparype K KauecTsy H300PAKEHNA Opeb-
ABJIAKTCA BHICOKHE TpEGOBaI]llH.

HaoGpamenne, Aapacmoe NpocToil JTHHB0, B CHJIY MHeJIOTO pAja He-
JOCTATKOB HE yjionnersopser atnM  TpebosannaAMm. Yerpanemne GoiTh-
MHEACTEA HEJOCTATKOB JOCTUTACTCA COOTBOTCTRY HOLIITM l‘lﬂﬂﬁopOM PAIA
JIHH3 B OCHTPAPOBABHYIO ONTHYECKYIO chereMy — obwentHB. Msobpa-
MeHNA, NOJAY4YeHHEEe DOpH OOMOIME IIPOCTHIX JINTH3, HMEWT Pas/IMyHble
HeJoCTaTKH,

Cipeprecran abeppanus

Cynimocts sIBJIEHES 3aK/IOYALTCS B TOM, 9TO JYYH CESTA, WIyIIHe
OT CBETANIEHCA TOYKH wepes Kpallnme yuacTKm JIHH3K, NpeJOMIISIOTCA
CHAbHEe, YeM TTywH, NPOXOIAILNE Hepes Ce Cepenmy.

Ana BArIATEOCTH BO3BMEM TPH IPYNNLL Jyuell, HIYIINX uepes pas-
JHAHEe B0HLI noBepxHocTh Jnuan (pue. 18): a-— ayus, npoxonpsmue
Uepes memTpasBHYI0 WACTB; ¢ — JIYydH, NPOXOIAlIMe uepes JIHH3Y MEH-
Ay HEHTPOM M KpaeM; ¢— JIy9W, NPOXOIAIINE uepes Kpas JTHH3LL

pailume JIywd e, Kak pauboiee CHIIBLHO NPesIOMIAININECH, Nepece-
KyTcad no Berxope ma /uWH3E HA OOTHMecKOd ocu B toure I, JIyum a,
Upoxonsune wepea HEHTPANLHYH 9ACTh JIIHAL, GYAyT HMETh HAMMEHB-
e npenomsienne n nepeceKyTcA Ha OCH BHAYNTCIBLHO Jadlbime OT JIMH-
8H, B 109Ke 3, JIywH e MPOMEHKYTOUHON BOHEI, IepeceryTcAd B KAKOH-TO
Cpenmeit Toqke 2, maxopAmedca Memdy Toukamu I m 3.

JaHHOM eJTydae pesKoro HaolpajkeHns MpejaMeTa NONYYNThE He-
BO3MOztHO, Tak fai HA pesroe M3OOpAMKEHIe TOMKHM, O0OpAsOBANIOR Jy-
3MU OnHOf BomKI, GyNyT HARTATHIBATECA OPEOTIOM oyum, Goryc ROTO-
PHX nesnr B apyroir mmockocr,
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Eenn aaa yMeuniieans lt.r{n‘pnlic:t‘.!mf’i {-‘.Gv['lprnnlm nperpatinThb vlly'n:
ayuas, WIYHLIE Yepid wpas aunss (en. puc, 19, ,.'[IIdl[ip.'_tI‘nJOl-lL T0
H300pazKeHe NOJAVWIITCH  De3KIAL, HO HPH 3TOM Sepes Jsy tpoujeT
MUHBIICE KOJUUCCTHO Ayuell ¢BeTa, OTNer0 ApPROCTh 300 HeNI 3Ha-
YNTOI LU0 HOEISITeH,

Pue. 19. Chepwnecwan abGeppaunna uw yMeRLmenme
ee mahparnnpesannen

Pre. 20, Henpasnenne chepudgecroi afeppannn

B onrmiccknx cmeremax cdiepmueckas  afeppanus Yyerpanaercs
myTeM COCAUHEHIS COONPATLIBHON JIMH3K ¢ pacceuBaiomell (pme. 20),
obmapaonell orpunatensnol  abeppamueli, Gaaropapd KOTopoill ayuu,
MPOXOJALITE SCPEd 1KpPas JIHSH, OTKIONAKTCA B Huipasienn ¢okyca
MOHTPANLHBIX AVuell U Lepecekalorcs B OIHOME TOURE HA ONTHUCCKONH orm,

Koma

Koma npencranyiger cofeli edepuneciiyio afieppanmo  nywed, nry-
PIMX wepes 00BERTIR HAKIONNO K THaREol ontmuecron oen (pie, 21),
B PEBYJILTATE MEro waOfpamenie Ha NACCKOCTH HOMYYACTCS BEITAHYTHM
B pifie 3anfiToil,

Apnenne woMsl MOmer GLTs yMenbmeHo 0PI TOMOTIN  JImadipar-
OB,

llenpaunaeres  wOMa RomOoERDoBARWen  cofupateannoll W paceey-

BAOGICN JWHA,
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AcTnrmarism

ACTHPMATHEM MPEJICTABIIACT cofioll rua uanfinziee BRPCIHRN W TPVIIHO
reTPARIMBIX afieppannii.  Acturaatnas  wabaomaeTen  npn HAKNOHHO
HPOXOTAMAX Tepes JUu3y CBetonbxX Nyvkax. akim'aeTcs 810 gpie
gue B TOM, UTO Jihda co0upaeT NaxIOUHME NYYEH cReTa e B ONA

Poe. 22, AcTarvaTnas

obummit Gowye, a B JIBE OTIENBNEe NIAOCKOCTH (pre, 22), Tark “TO M20Gpa-
FeHMe neperpecTHs BOCHPONSBOANTEA Juusoll B BHAC JIBYX  B3AUMHO
Hepllenuiy AApHLIX  AuHull, JeMAMUX B pasHeY  hORANLIBIX naoe-
KOCTAX, ACTHIMATRAM VOTPARACTCH COOTRETCTEYIOILUM  NOIGOPOM  Jiirs
M copron erersa. OUbeRTHBE, ¥y KOTOPRIX ACTUIMATHAM VeTPaHed,
WOCAT maapaHne aWACTHTMATOR.
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Xpomarnueckan abeppannsa

Beugy Toro, 9T0 KaiRIBIH Y4acTOK JIMH3E mpencrasaser coboil KAk
6l TPeNIOMIIAKIIYI0 TPUAMY, TO ECTECTHEHHO, YTO UpH NPOXOMIeHUR
uepes Hee Mywell npomMcXoawT pasnoiienne Geqoro cMmemaHHOTO CBETA
ma ero cocraBHHe uacTH. Taxr Kax {WONETOBHIE IyuH OTKIAOHAIOTCA
nanGonee CHIBHO, EpacHEE OOJANAIOT HAWMEHBIINM  ITPesOMIEHHEM
0 T. ., TO PA3JIMYHEIe JIyYH IO BRIXOJe W3 JIMH3LL OYIyT HPeIoMIATHCA

Pme. 23. Xpomarmweckas aleppanms

N0 pasNEYHKIMA YIVIAMA M IepeceKkaThcA B pasEHIX dorkycax (pue. 23).
Takmm oGpazom, peskoro nsofpamenns Genoll coeTAmeRcA TOMKE mony-
4nTh Hepo3MOjkHO. Maobpaskenne ee Oylier B Bame Oenoro paja Kom-
NeRTPUYECKUX OKPYIKHOCTEH, OKpamleHHHX B pasgue nsera. Xpoma-
Tiveckan abeppanua Moer OhTh HCHPABICHA MyTeM KOMOWHNPODARUA
cofnpaTenbEON W paccenBapmedl JNMH3 W3 CTEROA ¢ DPAIHYHEIM KO-
sINHEHTOM IPEJOMISHUA.

Kpupmsna noxs uzofpamenns

CYIIIHUCTI: ABJIEeHAA COCTOUT B TOM, 4UTO pearma uaaﬁpamerme []'p_EI[-
MeTa NOMYYaeTcA He Ha miockocTH, a na cdepe (pan. 24), . e. Gorycat

\
|
- e s — — },,,____“-”-H‘h \.
" A T~ ]
/ /_‘_.-’
-
b [

ey

/|

i

Pnc. 24. Kpupniama woms maolpamenua

HAKJOHHEIX U OCEBWIX Nyvell pacmoiaraorcsa B PAasdHeIX (PORATBARIX
nnockoeTAX. B pesynprate ma meraTupe peswoll momyuaeTcA NeHTpalb-
Haf 4acTh 300 PAKEHNA, & KPAfHIe yuacTRE HepeswuMn win, naoGopor,
peskumi GyRyT KpaiiHue yuacTKH, 4 Hepeswoil mCHIpaJibHafg 9acTh H30-
OpazeHng.
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Jucropena

JToT HENOCTATOK JMH3E 3aKII0YMAETCT B TOM, WTO HA Haoﬁpameﬂuﬂ

AMBIE JTIHAH IITpeiMeTa HCRPHBIAKTCA IO Mepe YIaJeHus HX OT OeH-
gpa NOMA K KpasM.

Tak, KBajpat npmmmmaet Ha maobpaennm GourooGpasuylo win
popymKoobpaanyio dopamy.

Xapamep HCRPURICHAA JUHUE  BABUCAT OT pacnoIoMKenia  Jna-
¢parmur (pue. 25). Ecam momectnth Amafiparmy mepen JImm30l, TO mO-

A AN
my

Pme, 25. Mmcropena

Ayunres GoykooGpasHAA NHCTOPCHA, & eciam muadiparMy HOMECTHTE 33
JmH3ol, Gymer HabawoaaTeca noaymkocfpasHag JAMCTOPCHA.

HAucropenss  yerpadsercd CHUMMETPUYHBIM —PACIOJNOMKEHHEM JIBYX
JIMHZ, MeM/ly KOTOpRIMH moMemaercs Auadiparma. Braromapa TaxoMmy
koMGrENpoBanMo JMH3 M JHadparMel noAymEooOpasHoe HCKpHBlieHHe
TnEWi, ofpasyeMoe MEePBOH JIMH30H, KOMIEHCHPYETCA IPOTHBOIOMION:
HEIM xapaKTepoM HCKPHBIeHNI, JaBaeMEIX BTOpOH JmEB0H, n maobpa-
JHeHMe MOJyvaeTcA HpPABIJILHEIM,

JUTEPATYPA

¢ C. M. Basnmos, TIias u coiume, 4 mM3j. HayuHO-mOIY-
Hﬂpm}% 6ubamorexnm AH CCCP, 1941, 5

. I C JlamgeGepr, Obmnit xype ¢usnrm, 1. 3, Onruka,
OHTH - T'TTH, 1940 ’



PAIAES I

COTOTPAGHYECKII AWIAPAT

@OTOrPADUYECKIIT OB'LEKTHIB
Xapaxrepucernra gororpaduuecroro oGbenTIRA

Ocnonnuie xapaktepucturn dortorpaduueckoro obmerTHna, onpe-
AeTSAIONLE ROAMOAHOCTH €70 WenOAL30oBanud, cienyiomne: 1) donye-
HOE PacCTOHHNe; 2) CBeTOCIIA; 3) yToa 3peHHs I Hoje NaobpasKeHud.

Ot oxycuoro paccTonnNA H CHOTOCHJILL 34BHCUT Tayluna peskocTn
o0BeHTIN.

Dorycnoe paceToLHIY

B pasgene 1 6ni10 exasamo, uTo (OKRYCHOE PACCTOAHUE JNHIL OI-
pefieliAeTesl PACCTORHNEM OT ee neHTpa 10 QoKryea, OIHIKO BTO Gynmer
NpABHARHLIM JNA ABOAKOBBIIYIIOH MM JIBOAKGROTHYTOH JIHH3 € CHM-
MeTpiuHEME nopepxuoctamn. B ofvextnnax ontmueennil nemtp, mim
yamopas TouKa, B GOJBUMIHCTBE Ciyuaen He JEHT B LeHTPE 00LerTH-
pa, OH HHOrTA MOJEET HAXOIWTHCA LA ONTHUECKOH ocn BAe 00LEKTHRA,
Hoaromy perpesaroumniica B jnofutesbekoil npartike cnocol onpefe-
JeduA (OKRYCHOro PACCTOARNA COBEKTHBA Y TeM H3MEPeHNA PACCTOANIA
or cpeinel vacrn ofBeRTHEA 0 NIOCHOCTH Hawrywinel peskocts Mao-
fpasiennsa JOCTATOYRO VIRUIEHHOr0 NPEAMETa He MOmeT GlTh NpuMeHeH,

Qoryensie paccroauua Gororpadmuecknx 00LeKTHROD YHEABKIBAWTC A
HR DX ONpasax MyTeM TPaBrpoBKi (Hampumep, «F = 50 ).

Qorycuoe paceroaune cfsexrnBa myeeT 00IbII0E 3HAT€HIIE B MPaK-
ke Gotorpaduposanna, TaKR KAK OT HEro 3aBmeHT pasmep maobpake-
Hua, Tag, 1pH OMNHAKOBOM DACCTOAHIH MY TPeMeToM It obexT-
oM o0BewTHB € F = 100 s macr macbpasmenwe B Apa pasza Kpyno-
nee, 4eM ofBenTHR ¢ = 50 awae.

Hpumenenne ofBelTHBOB ¢ PARIMTHERMI GORYCHLIMII PACCTOARIISINI
O3BONALT PONZROUITE CBHEMKY ¢ OHON H TOl 3Ke TOUKU T PasjUTHBX
macmrabax, Bozvomuoers nphnvenenvsa ofmekTunos ¢ pasusiy goxrye-
HEI paceTognuey npuoiperaer ocofoe guavemie B TeX CUy4agx, Kor-
18 YOJSOBIA CREMKH B JIRI0T BOaMOMHOCTH npnénusuThed Ha neobxo-
AUMO€ PaccTofAlle K cauMaeMonMy OOBeKTY TUnr YAAMHThCA OT HEro,

Ha pne. 26 npuseften pajg GOTOCHUMEOB, CIeI21INbIX 00BCHTIBAMT
¢ pasiuiukig QOKRYCHULIMIT PACCTOAHIANMIT, TIPITIEM PACCTOANRE OT an-
NapATa 10 o0LeKTA CLOMKU OCTABANOCEH TIOCTOHLR,

Jlia ofupEx yerosuil esenrn npunaro BEONpaTh o0LeRTHR, ¢ do-
RYCHAM PACCTOAMIEM MpalIgnTedblo Papnbiy JHATOHANN IISCTHHIIL,

Onpejeaenpe (OKYCHOO paceTosmint 00BERTHRA MOKIO DPOUBBECTH
¢ AOCTATONION TOUHOOTLIO CARIVION(HAMIT (LOCOGAMIL

1. Jlma wamep, uMewimuox JnoliHoe pacTikenie Mexa.
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Ha Jere Geqail Gysari manoent ABe napaillenbuue JnliH, pac-
HOMOIKEIHLIE OIHA 0T Apyroil na REROTOPOM  PACCTOARIT (B—A0 war).
AfMAPAT YOTAULMBAOT TR, YTOGR! ONTHIECKAS och ofberrisa ObplIa
epUeHAMKYITPHA IIOCKOCTH GyMarit, [putammennes wir y raneunes
@apaTa or OGBEKTA, OO BPEMCHHO HPUUBBOIT HAROAKY HA PE3ROCTH

o MATOBOMY CTeRIY, H00URAOTCA TAKOTO HOM0MKeHN, [Ipn KOTOPOM

2l

a 6 ]
Pue. 26. Crmuin, egenannuie ¢ OXMHAKOBOIO PACCTOAHI

& — WHPOROY POARHNA 00LORTHEON ¢ F=30 MM d — HOpMaTRHRNM 0GRURTHEOM
¢ Fed0ane, 8 — Teiioinestnion ¢ F=100 3

pasMepsl m3oGpaReNMA B TOYHOCTH COOTRETCTHOBANM (Rl pasmepam
o0pexTa. [lonyuennoe B TAKOM HMOMOMEHNT PACCTOANINE MERAY 00BOKTOM
H MATOBEIM CTERJIOM [elfAT HA YeTRIPe. IIUH}"IGHHOB IGO0 ¢ N0CTaTOq-
HOM TOMHOCTHIO [MOHABRIBAST BCITUHY ({)OH}‘CIIOFO PACcCTOSINA.

2. B ramepax, ne MMEOIUIX MATOROTO CTEWNIA I NBOIHOrO pacTA-
HMEHIA Mexa, l'I}DH}'C-HOB ]]EICCTDF[H.LIB OO BERTIRA MO0 OH])EI(EJTI-ITB 1o
MECEITEISY HSOﬁpa}HEIIIIH I paccToAHMI0 IO CHHMaeMOI'O ofnexTa,

Bubpap wpymmnsii no pasmepaM ofnexr csemim, nanpavep dacax
oMa, mJiaHa HOTOpOro MOMRET OBITH usaMepeHa, M YCTAHOHHD cbo'mannw
par rakum obpazos, wrofel ouTHueckad och oObverTHBa ObUIa nepnen-
MMRYAspHA miockoeTn (acaga sAaHud, 4 pPACCTOAHNE OT ANLApPATA
Ao o0BerTa CHEMKII HOBEOJAIO NONYHMUTE peskoe naolpakenue ofh-
eKTa npu ycramopke ofkentuna N0 mmajde paccrognmi  ma  Dec-
ROHG‘]HDCTB, MpOHaBOIAT CLeMEY.

SHan pasyep 00BeKTa I UBMEPHE COOTBETCTBYIOMmIEE eMy maofpame-
HHE Ha HeraTHie, MONCTABIAIT NOAYICHHLIE BeJUYITHLI B YDaBHeHHe!

A D
B TR
rie A — pasvep ofnexra; B — pasyep usofipasmenus; [ — paccros-
Hie or ofbewriea doroammapara 10 00BEKTA CHEMKIL

Ha ocuopammi uvemmerccn ypaseHma oupelenseM BOmIYHIY
Porycnoro paccrosmm: BD

Fﬁ-A_.
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Croeroenaa

Cretocniioli O0hewTHBA HashBaeTcd €ro CmocoGHOCTL BocIpous-
BOJNTL Ha GI\?&'I‘O‘I)/B{‘,TBHTBH_]:H{)M clloe WAH MATOROM CTEHIe ﬂaoﬁpa;}:e-
gue GoJpmen WM MeHbLIIen APROCTH,

Crperocujia 00BEKTUBA BABUCHT OT BEJIMYHHEE A e CTBy 0 mero
orpepcTuna # dorycuoro paccroauus. llog peiicrmyioummm or-
BepCTHEM o0 reKTHEA nonpaayueaaewﬁ He ;mame'rp ,Il.l‘lal‘flpal‘ﬁ-lh!, a
RAHAMETp Hafaomero Ha 00BEKTHE i MPOXOIAIEro Yepes Iuadparmy che-
TOBOrO My4Ka, TAK KAK OPH yCTAHOBKEe AMA(PpArMEl MY ABYMA KOM-
moHeHTAMH 06BeKTHBA (llji:m nmanbosiee wacTo BeTpeyaercd), Iepej-
Huil KOMOOHeHT, cOOMpadg nmajaiouime Ha HEro JyuM, Kak KOHJIEHcop,
HAOpasiAfAeT uX 4epea AuafparMy Oosee yskum nyuxoMm. Pasnuuna
MexIy I[BflCTByIOH}.HM GTBBpCTHBM H Iﬂ-lﬂMGTpOM nnarf?;larmm, 06}?{!.1103-
nmBaeMas KOHCTpYRmueldl oO0BEKTHBA, MOMeT AOCTHUIaTh (OJBIINX Be-
JMYMH, NO3TOMY NPH BRIYHCICHHAX CBETOCHIH 3Ty pasHuny Heo0xoju-
MO Y‘lE[ThIBaTB. i

JuameTp melicTBYIOIMEr0 OTBEPCTHA MOMKHO HBMEPHTB CJIETYIOMIIM
ofpazoM: HABECTH HA PE3KOCTh IO MATOBOMY CTeKIY u300parkeHine Ciilb-
HO yHaJeHHOro NpemMera, CHATh MATOBOE CTEKJIO I HA €ro MecTo ycTa-
HOBUTE KAPTOHOYI0 OJACTHHKY C HeDOABIMM OTBBPCTI»IBM B CEPEJIHHE.

l'lpn YCTAHOBKE ACTOYHIHA CBETA OpoTHRE GTBBpGTHH B I{apmae HYatTh
Jyuell TpOEMKHET B Kamepy n nonafet B oGsexTus, llo BEXOZE M3 HEro
ofpasyerca myuoK napa/lleNbHBIX Jydedl, muamerp Koroporo 6Gyjer
COOTHETCTBOBATH feiicTByiomeMy orpeperuio. Ou GygeT Xopomo BHUEH
o MOMer ORITE IIRMQPEH Hid MaToBOM CTEHJe, YCTaHOBIEHHOM IIBPHBH'
I{HH}’;'IHPHU OCH BhIXOTAINETD ny4ka.

fproers meobpaikenna Gyjer saBEceTsh OT JuaMeTpa JeifcTBylomero
orseperura. Tak, TpH yMeHBIIEHMU [EHCTBYIOIEro OTRepCTHA [IHA-
dparMupoBanneM o0bEeKTHBA APKOCTE N300pasKeHuA 0yIeT YMEHBINATE-
¢, MpuYeM IpH yMEHbIeHnn [efcTBy0NIero oTBEpCTHA BIBOE APKOCTE
n300paskennNsa yMEHBMATCA B 4eThpe pasa, Jra THCICHHAA BaBHCH-
MOCTE EPHOG‘I‘H oT ;maMeTpa neﬁcmylomero DTBGPCTHH OﬁyCJIDBJIBHa
TeéM, 4TO LIIJR )/MBHBIJ]BHHH ﬂHaMBI‘pB OTHEPCTHA B nBa Ppasza naomagbk
oTBepCTHA yMeHBIARTCA B ueTHIpe pasa (B KBaiapaTe); cJeJoBaTeJBHO,
Ha m3oOpajkeHye ynageT ¢BeTa MEHBOIE B 9eTHIPe pasa H APKOCTH H30-
OpasieHna NOHHBHTCA BO CTOMBKO e pas. Tawkum ofpasoM, #A p-
KO0CTh H3obpamenmsa OPAMO NPOMOPOHOOHANL-
HAa KBaJpaTy auamMerTpa fHeficTBylmero orT-
BepeTruad oGberTHEBA,

Ecau pasaTe npa ofmerTHBa ¢ ONAHAKOBEIME JIEHCTBYIOMUMH OTBep-
CTHAMH H PasEBIMH (OKYCHEIMA PACCTOAHHAME, T0 GoJee CBeTOCHIBHAIM
Gymer ToT OOBEKTHB, KOTODHI mMmeeT Gojee Koporkoe (oxycHoe
paccToAnHe.

Hoacruy 510 HA mpumepe. Bosnmem fna cpapmenus Apa 00BeKTHBA
¢ paBHBIMH JEameTpaMu HAelicTBymipux orsepernit d, mpuvem Qoxye-
HOE PaccTOsSTHHe ONHOro i3 BuX f, Baeoe Gojsme QorycHOro paccToAHAA
npyroro f; (puc. 27). Ecrecrnenno, uro o0pextup ¢ susoe Goabwmnm ¢o-
KyCcHBIM pacctoAHues jacT maobpamenne [ B gBa pasa (oibimee 1o
nuHeliHBM pasmepas, gem J[i.

Ozcioga

mmametp M, - _Jmayerp pIp

h fa ’
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Bouay ToTo MTO IIOmMAL KPYyTroB naolpaskenuit /1y m [z ornocaTes
ApyT K APYTY KAk KBADATEL KX IUAMETPOB, MOKHO COCTABNTH PaBeN-

CcTBO: . .
7
gy &

TG

2

[{3 paBemcTBa CIUEIyeT, 9T0 IAOmAmH KpyrosB maobpamenuin [, n
J1, UPONODIHOHATIBHEL COOTBETCTBYIONINM KBAZPATAM (JOKYCHEIX pac-
erostamit, TaK Kak ANAMETPHI JIGHICTBYIOIMHUX OTBepCTHH O0BEKTHEOB

g

Puec, 27, fApKocTs ONTHUECKOTO HB00ParKEeHI

OAHAKOBE], 8 IIONIA Ak n3o6paenna [Js puernepo Gonsme mromann g1,
TOo ApKocTL waobpamenus [Ty Gyzer BYeTBepO MEHLIIE APKOCTH H30-
Gpamemna Ji, T.e.nprocTh naobpamenua obpaTno
nponopOomNOHAaAbHEA KBajgpary forycHOTO pac-
CTOAHUA,

Mepy spxocrn m300pakeHNA ONPEIETAIOT OTHOMEHHEM KBafpaTa
JHAMETPAa HeHCTBYIOMEro OTBEpeTHA OOGBEKTHBA K RBAJDPATY I'JIaBHOTO

P4 d 2
l:pORyCH(}I‘O paccToOAHMA ?, o (“f_) . 9T0 OTHOMIEHHE IMOKA3EIBALT

CBETOCHIIY O0BeRTHBA.

VYrasaHHOe onpeleNeHHe ARIASTCA NPABMIBHEIM € TOUKM 3penmsa
FeOMETPRUECKOTO MOBATIA; NPAKTUUECKH jKe TAK Haanlpaemas sddex-
THBHAA, Win (usutecKas, cpeTocmia o0LeKTHBA TOpasgo HUMKe M3-33
HOOTeps CBeTa HAa OTPaKeHHe, PACCCAHHE H IOIVIONICHNE CTEKAOM 00
exTHBa (cM. crp. 51—54).

OrHomenue nmamerpa JeficTRyIOImEro OTEEpCTHA OOBLEKTHBA K €ro
$orycHomy paccrosmmio HashBATCH OTHOCHTEJAbBHHEM O1T-
BepeTme M.

Ena Go-poiero yaofcTBa OTHOCHTENIBHOE OTRepeTHE 00BEKTHBEA MpH-
HATO BRIP2JKATH B BIIE Apo0Y ¢ "mC/HTeNleM, PABHEIM elnHune, B atom
Clly4ae smamenaTtels Apobu NOKABHBAET, BO CKOJBLKO pas (horycmoe
Pacerosirne oGpexTina GONLILE TIHAMETPA €T0 JeHCTBYIOIET0 OTBepCTHH,
Hampumep: 1 :3,5; 1:4:1:5,6 m1 .

a onpasax (ororpaduiecknx 00LeKTHBOB YKABKIDAETCA HAU-
Gombmiee ormocHTEBHOR orBepcrie ofBbeKTHBA, XapakTepHaylolmee
CBeTocuty ofmerTiAa,

e006x0,1mM0, 0aNAKO, NOMHEATH, TTO 9TO OTHONICHHE HE JaeT B3HA-
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YEHIA CHEETOCHIIBI, TAK KAK APROCTH HB00PUMENIT H3MEPACTCA KBA-
l:lp.’-l'I'OM QTHOCHTRINBHOTO OTEEPETHA, -

lip epapiemin CBETOCIIb AUYX OOLERTHBOR OTHOCHTEABANE OT-
BepeTHA 1X BOZBOMAT B KBALDAT It e/t Golbinee wilcilo Ha Menbluee.

Wororpafuieciie 00BeRTIBE cHATKELL AUAPPArMaNI, HO3BOJTI0-
UM YNMEHBIIATE JI0 HYMHLIX PASMEpPOB  JIeleTsylomee OTBepeTie.
Han ebiervenna noaszopadua anadiparsoil Ha kel HAHOCHTCA WKAJIA
OTHOCHTEABHLIX OTBEPCTHIl, COOTERTCTEY ICNINX TOMY M/l MHOMY YMEHb-
[MEeHI0  NefCTBYOWEero OTRepeTid,

Ba ppema eymecrsosadud Qororpadun OBI0 TPEIIOHEHO MHO-
seeTBO cueTeM obosuavenus puadiparM, B OCHOBY KOTOPLIX OsUIN 110-
JOKEHBI PABTNUNLIE KPOTEPUN (OTHOCHTONIBHES 3KCHO3NIUIT, OTHOCH-
TCNBHBIE CBOTOCIVIL, BEJUYIHBL JIAMETPA OTBEpCTHS Huaparsiul uj
BXOJIHOTO OTBepeTisl olbeRTuBa 1 Op.). B nactosmee speMa o4t 110-
BCEMECTHO HpmMeHserca cuetesa ofo3gavenna anadparM OTHOCHTEh-
HEIMIT OTBEPCTHAMU, T. 8. OTHOIIGUHEM /UiaMerpa neficTByIollero oTsep-
crun O0BERTHBA K ero riasmomy goryenoMy paccroanmm. 1lpm aros
B 3aBHCHMOCTH OT TOTO, KAKAA HKCUO3HIMA IPRRATA 33 eMHULY,
PAR AeTeHNIT MR Anagparssl MoseT 661Th pasauadnn. Taw, Ha He-
KOTOPHIX 00BEKTHBAX HPHMEHAETCA DAX Jejenuil, B OCHOBY pacuera
KOTOPHIX B KauecTBe eMHUIEBL BKCIOSHII HOJOKeNa SKCIO3MILUA, co-
OTBETCTBYIONAA orHocHTeABHOMY otseperiio 11/ 10 =1 : 3,16, nwon
oxpyraesno 1 : 3,2, Bee ocranbibie OTHOCHTEJLILE OTBEPCTHA CO-
OTBETCTBYIOT HOPMAJIBHOMY pPAfy ¢ Kosurmuentom 3/ 2. llwana jua-
dparmsr npuoGperaer npn svom ehexyomni sum: 1 ;3,23 11 4,5, 11 6,3,
1:9: 1: 12,5 mwr. n1. Hamaoe nochenyiomee feJeHue yMeHbOaer cBe-
rocuny o0nexTuBa B 2 pasa:

1 \2 { 42 1 )2 12
e L > 2; s el =2 . A

B nacrosumee spemsa I'OCT yeranosnena cucrema, B OCHOBE KOTO-
poil 3a eAMHALY DKCIO3AOUY HPHEATA HKCOOBHIEA, COOTBETCTRYION[AA
OTHOCHTEIbHOMY oTheperio 1 & 4.

B copercxnx annaparax npuMensiorea ofe NPUBEIeHHEE CHCTEMBL,

Pan orHocuTenpHbX OTBepeTHI NOCTPOEH 1O 3aKOHY TeoMerpuie-
cKoil nporpecemi co auamenatened 132 i ¢ OKpYIIGHHBIME 3HATCHHA-
MH HHCET B ClOegylollieM LOpfjke:

Ornoeu-

TeXEoe (130,7| 1s1({Ls1, 4| 1:2{1:2,8 1a4{1sh,6 Lag|1s11|1s1nl 222(1:82|1:40|1184

OTBEpETHE

Bunepany | o= || || L1 g | 2| 4| 8|16]|32]64]128256
32 |16 8 | 4 2

B arom cuyuae wamioe Nocueymwmee Jejenue YMEHLIIAET CBe-
Tocily o0belTuna, TAK e KAK W pauee, B 2 pasa,

Bo ugfesiauny omu0OK NpPH ONPEIESCHWM BBUICPHEK CNCIyeT 110-
MHEMTE, YTO B CBAZHN € HEKOTOPLIME 0cOGERHOCTAME pacieTa ONTHYecKOi
cucTeMsl OFBENTHROD MAKCHMAIILHLIE OTHOCHTENbLHBIE OTREPCTAA ¥ He-
ROTOPRIX OOBEKTHHOB HE COROANAIOT ¢ HOPMAJLHLIM pragoM. Taw, aa-
HpHMED, ¥ HOpMaAbHKX 06bertupos xamepul «D3[y ¢ F=50 s u
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e

OTHOCHTETBILM OTiepeTHer 1@ 3,5 MepRble Apa fe’eHint WKL Aua-

arssl 3,5 7 4,5 jpanT paMenenne cBerccnint me n 2, a v 4,7 pasa.
Fge ‘sHATUTEIBHEE JONYIIEHO oTerynicnne B obsentnse «luayerap-22»
(ocﬂaunnm O00BERTUBE KAMEPH «30PKHY), ¥ KOTOPOTO NepBhle apa Je-
neu s WKAJIE amadiparmur (3,5 1 4) 2810T HEMEHENNE CLETOCHIT! BCETo
g 1,3 pasa. Jlonyweno taiske oreryniicane n B obnertunax ¢« lnayerap-
93y, KoTOpBIMU crabennt Rameph «Mocksay (1,2 m 3-a momeinn). Iep-
phie JABA JeJCHNA WKAJE Juagparmel y atox o0berTubon (4,5 u 5,5)
ai0T HMBMEHCHIe cmetocmanl B 1,5 paga,

CrazanHue paee O cBeToCHe ODBEKTHROB NPABMIIBAO WUIA Yeaonuil
nopmanhﬂnﬁ CBEMKH! OT OeCKONEUHOCTH HO pPACCTOMNUR, pPABHEX
15—20 Qorycnoim pacerognnay ofbexRToRA, Tak Kar npu dorerpadin-

opapin Goaee 61310 pacTONMKEHHBIX OOBERTOR 0OBEKTHE HECKONLKO
YHATAETCS OT CBETOMYBCTBUTENBHOTO 1051 B OTHOCHTENbHOE OTHCPCTHE,
eerecTBenHO, YMewblaeica. IloaTomy npu  penponyknmoHHLIX pa-
Gorax, Korga Macmral cvemxn pasem 1 :1, conpamennoe (owrycnoe
paccroaune Gyner papEmM 2f, un gprocTe p300pamkenus B 8TOM

42
caywae Oyzer usMepaThea He 0OBUHOI Be:m'mnr)i'r(—)() , 4 Bennumiof
4

d\z d,
2]) T 4f

B eme Gonpmeidl crenenn naMengetcs (OKycHOe pacerosune, a
CJIENOBATENLHO, H CBETOCHIA 00BEKTHLA P pelpolyINpoOBAHAN ¢ HO-
JyueHHEM YBeJiNTUeHHHX MmacmTabos msobpamcnns. Bo prex atnx cny-
gagX Heo0XOINMO BHOCHTBH HOPPEHTHPOBKY Ha (JOKyC, BHAYEHNE KO-
TOPOr0 JIerko ONpelellnTh HO (OpMyJle JIMHSEL

TaGnuua 3

Iloppanka HA BENNYNUY BHIIEPEER Hpa (oabmiux
PROTHEEERAX MeXa EaMepint

Yuentiurenna Pacraiienne Yreamiente
OPHPUHATR (B... pas) MEXA LaMepE BHACPKED (B... pos)
1 Fx2 4
2 F 1,5 2,25
4 F 1,25 1,5
8 o 1,1 1,25
16 F 1,08 | 1,12

¥Yrea apenus o moxe 300 pamenmn

Eean ‘uepex MaToBwin erennon ioToanmapara, PABMEpH CTOpOH
ROTOPOro gHaunTENLIO NPERLINAIOT DENHIHHY (OLYCHOTO DACCTOAHLA
ACnuTyenmoro 00BeRTHDA, HOMECTHTE OOBEKTHE T CHORYCHPOBATE M30-

PaMenue momaBmero B Iose apenns 00LerTHDA 0GBERTA O HAMITYT-
men peakocty u mentpe (pue. 24), To HETPYIHO BAMETNTH, uTO mM3ofpa-
eune ya matopoM CTeKge OyZeT OIPANUEHO KPYyTOM € DAaaMBITGHIM
Hepeskiy kpaem. B memTpamsmcii ero uacrm usoGpaenye OyJieT Hay-

3 ©ererpaguuecknti cnpanounuk
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e e

foqaee AP I peswny, u o yepe yiaadenna OT [enrpa w Hpaln gpRrROCTh
i pearoers naobpasmennn OyIyT YMeHBIIATLCA A0 HOJHONO HCYE3HOBE-
pia usobpamenns.

Becwy Bpyr AFB, rpaunon ROTOPOro ONPElEdAIOT BUANMYH YaCTh
naofpaskenns, HagpliaeTcd NO0JdeM 3penna obbewTuna Eean
COEOIHMHUTE Yanonyi TOURY obBerTnna ABYAMA JIHEUAMI ¢ NPOTHRO-
HOJOIRHEIMH  TOUYKAMI HA OKPYMRHOCTH, TO 0Gpaayerca HEKOTOpPEIT
yroa o, HasupaeMbili yriom spenns o0bew? nBa,

Cpenuﬂﬂ WacTe OOJA ApedMsa, B NpelefaX HOTOPOR 1-1306p3m911ne
mMeeT JOCTATO9HYID [Pe3ROCTL M HPHUCTL, HAJLIRACTCA DHOJeM
nsobpasenusn.

CoenunuB JUUPAMT Jbe NpOTRROOOJIOAIHEE TOYKH ITOJIH IiEOﬁpa-
JenuA ¢ y3A0B0E TOUKOR ofLeRTREA, TOIYIUM yIod #, BO3LIBAEMEIH
yraom naobpamenusn,

Pasyeps! nosig  naolpamenns  onpefeqdoT NPefelbHo. A0NyCeTH-
mutil QopmaT perarpHoro Mmarepuaza. OUenmiaHo, WTO MAKCHMAJBITBIM
dopMaToM BEPATHBEOTO MATepHana GyleT NpAMOYIOILHNK, BIHCAHHLI
B npenenkl Kpyra noig naobpamenus.

B 3aBmcuMOCTH OT KOHCTPYKHNH O0BEKTHBM € OJNEAKOBRIMII
(ORYCHBME PaCCTOAHWAMHE MOTYT WMeTh DasiimvyHBe YIVH nzolparke-
ans, Ilo sedpwnne yria nsofpakeHuA pasanvaiT CcIeAyIomle BRI
COLERTHBOB:

1) pomuncdorycnse ofmewruper  (yronm msoGpamenma  15—30°);

2) p0berTHEH € HOpMAJLHEM Yraom usobpamesns (yroa nso-
Opamenna 40—60°);

3) wnporoyronbusie ofberrunn (yro meobpamennsa Gomee 70°). .

Ha pwe., 29 mpupener rpadms, npm IOMOIIN KOTOPOTo JIeTKO IpO-
H3BECTH DRYACTIEnne 0JHOd 3 TpeX BeJU4HH: (i}()l’{y(‘rHOl"(] PACCTOAHNIA,
yraa moag IISOﬁpHH{EHI‘IH niag ff}ﬂpMﬂTﬂ JHIZCTHREY 10 IBYM H2BeCTHRIM
n3 pux. Hampumep, iReman onpefenuTs yrodl mois nzobpaskenna cOb-
eHTHDA ¢ (ORYCHEIM paccrommumed F = 13,5 ca npn dopuaTe miacTim-
kn 9 x 12 cu, mocrymapT caenyiomny ofpasom: ma Jmmmn OF ga-
XOAT TOUKY, COOTBETCTRYIOMY o (PORYCHOMY paccTosnmo F = 13,5 cx,
a4 HA BeDTHHAJNBHOU IMKajJe HaxXOLAT TOURY, COOTBETCTEYIOMIY 10 JUIHHE
Anaropanip nyacTonkd gopmarom 9 X 12 es, pasmoii 15 car (DImubl
Anarouazieil pasnuinHX GopMaToR YyRAsaHn B Tadnune ciiera).

Jipmmy, upynmme w8 TOuRM (f, OTCeKAlOT HA MEPTHHAJBHOH mIKaje
OTRe3RIT, ONpeldelIAImne ITnaMeTpR [:1306}121?“3]11'1}] Ha IIJIOCTHROCTH, W Oo-
KasslpgioT COOTDETCTRYIONHE UM YTIIBI HBOS]JRH{QHI‘IH. 1o MecTy mepe-
CeYEHITSI BePTHKAJBHON W rOPH3ORTAIBHOI [EHU, COCTRETCTRYOIINX
SaJAHHLIM BeJImTIHan (I:'OH)J'(‘IIOI‘O paccTOAHAA 00BeKRTHRA H IHATOHAJN
MAACTHHKI, HAXOAAT MCKOMEH yron usobpaskeHns. [lasg pacemarpm-
BaeMoro ciAywam on pasen npimepno 56° AmanmormimbiM  ofpasom
HAXONAT H JpYyrHe BEIHYHHLL

TayGuma pezgoeTm

Pny6uroii pearocTn OGBEKTIIBA HA3HBACTCH PACCTOSHNE, B npeje-
Aax ROTOpPOTO Boe HpelMeTH!, pagHoyAajennrle oT ofberTuna, OyayT na
naobpasmenuly HOCTATOYHO PE3RMMII.

Panee yike roBopmiIocs, 470 Kak/0MH TOUKE IPEIMETa COOTBETCTRYET
TONBKO OfHA TOURA n300paskenusd, W TAKNe JBEG TOUKH HAsbIBATOTCH
COTPSKEHALMI; €J1ef0BATENBHO, W30GpasKeENA MNpeaAMeTOB, HAXOMHA-
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Porycnoe paccmognue obvermuba

Pue. 29. Tpadme ompenetenus (OKycHoro paccToAHNA
yria mgofipaskeHnA W pasMmepa HeraTHBHOTO MaTepuajia
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IMUKCA HA PABHBIX PACCTOAHMAX OT OOBOKTINA, JEMKAT B pasimiHAIX
doranpaux naockoctax. Iosromy npu dororpadupesapun MHOTO-
mTaHoBEIX  0OBEKTOB  pearocTh H300pAIKENNA pPasuOyIaeHHBIX OT
ofserTiEa npeimerop ofwexTa pasapdra (pue, 30).

Jyun 01 TOUKN npeamera A NPoHAYT Hepes ofmeKTnm W, Upeo-
MHBIIHCH, TIEpecekyTe B naockoetn A, Jyun or rouew B n €, Gonce
G/II3KO pACHOIOMKeHRBIX K OOBERTIBY, 110 BHIXOe N3 HOTO NepereRyTes
COOTBETCTBEHHD B IWIOCKOCTAX Bi u Ci. OQuenmpmno, 4To mpu gahogxe
Ha PESHOCTH Ha cpefuwio TouRy B myum or Touex 4 n € ysobpasxred

7

by

]

Ppe. 30, BaBucmmocTs peskocTm 3o0pasmenus o1
paccmﬂunﬁ MeEIY Hpe;znen‘amn H 00BERTHBOM

B INICCKOCTH B1 B BHJE HepesKHX KpY;RKOB COOTBETCTHYONIIX INaMer-
POBE, HA3REBACMEX K Py WMHKAMH pacCedHHA AHATOTHYHOE FBIG-
one npox-laoﬁne'r n opi HABOJHE Ha peai{ocrh no rouram A u C, Tarunm
ofpasoM, B JaHHLIX YCIOBHAX HEBOZMOMKHO HA OJHOM NJIOCKOCTH HOJY-
YHTH OJUHAKOBO pEBI{HMH BCE TOYKRH DpelMeTa. PHBMOPH HpYHEORB
paGGQHHHH opir 3a/lAHHEX ONOCKOCTAX I)E\CHOIID}H&HHH ToUeR 00LERTA
BABACAT OT OTHOCHTENBHOIO OTREpCTHSA obbexTHREA; YeM Oosibme oT-
HOCHTENRPHOE OTBepCTHe, TeM Oonbmie paaMepnl Kpy:RKOB paccesuis.

Tarum 06]33301\{, njaealILHO pe:—sHoe naoﬁpaH{E}me MOJEHO OOTYINTh
TOABKO € NPeAMeToB, Haxolgmmpxea B oascll miockoetn. Opmaro
BBH,E}' H(’-CDBBP!HEHGTBB HAero apedHuda MEl BHIM OOCTATOYHO pearuMir
n2o0parkeHnda NpefMeTOB, HAXOIANEXCA HA DPAaBIIMYHOM PACCTOSHNI
or o0BeRTHEA.

O6vacusgerca 5T0 TeM, YTO TJa3 ¢ PACCTOAHNA HAMITYUIIErD 3PEHud
(25 cm) BocHpUHMMAET DPeUMETH, BeJIHYHHA KOTOPHX HE IfpeBLImAer
0,1 am, B BHIC TOUYKH.

IlpakTuveckn yeraHOBIEHO, 4r0 JHOOHE TO BEAWTINRE OpejiMer,
paccua'rpnﬂaemme c ACCTOHHIT, I{‘OTOIJOB HpEBMﬂIEBT HX JHaMeTp
B 3400 w Gosee pas, 6yAyT KazaTheA raasy Touxoh. B yraommx memm-
YuHAX BTO paccTOAHue papHEO yray spemus B 1', a juir Toro uroGm
a3 Mor ACcHO pHCUOSHaB&TB npeiMern, HGOﬁXOlII-IMD nx p&CCMElTpI-I-
BATH NOJ YITIOM HE MemHee 5.

Otcona cxepyer, 970 eciii KPYMKE pAaccefHms Jiyuedl oT Touek,
(POKYCH KOTOPHX He JIesKaT B IJIOCKOCTH HAROIKH, He OyAyT NpeBHInaTh
0,1 mae, To usolpaienne Gyler KasaThCd PeaKAM.

Heofxonmmyo, OIHAKO, OTMETHTH, WHTO TNpPEIETHHO JIOIYCTHMEL
ouamerp KpysEHa pacceanns B 0,1 ma npnummaercs A TOTOBOTO OT-
nevaTra, a He Herarmpd. Heam npu gororpadmpoBanin npeamonaraer-
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edg, 90 ¢ meratmpa OyjieT NPOHSROANTRCH YECINYEHme, TO passep
apEAeNEH0 AOIMYCTHMOTO KpYIKKA pACCeSHNA JoJmen OLITh yMembllen
[PONOPIMOAJILEO CTENCHNI NPEUIOIAraeMOro yBeluienus, .

Muorga, B ocofernocTn Tipn GoNsmEX yBelwvenuax (oTorommi,
KPY/HOR DACCESHNS BHAUNTEILHO NPEBHLIAET YKAJaHHKE pasMepH,
0fHAKO BOBHUKAICIAA HEPEe3KOCTh mnaolpajKenus KOMIeHcHpyeTcs
yBEMINEHHEM PacCTOANIs, ¢ ROTOPOr0 paceMaTpibaerca (GOTOCHUMOK.
Kpy#oK paccesmma JUIA NIaCTHHOYHEX KAMED He JI0JKeH NPeBumaTh
0,1 ats, a gna madodopaarnex wamep — 0,03 s,

Pre, 31, Veemwuenne raybuns peskoctu fmadparmu-
POBAHTeM

Ha ray6uuy peskoetn Bamngior cnenyomme qaxrope: 1) gorycroe
paccrosinue oOberTusa; 2) pefieTnyionee orpeperHe o0beKIUBA; 3) pac-
CTOANRE [0 NAOCKOCTI MABOARY; 4) AMAMETD NpPelenbHO JOMYCTHMOIO
HpPy#HKa paccesnu,

Fayfuna pesxocTH  ypeomumBacTCA € YMeHBIEHHEM (ORYCHOTO
paccToARNA OOHeKTHBA.

Eenn ocOwexr cBeMEH [J0OCTATOYHO YpaadeHn or ofbexTHBA, TO
rayGuma peskocTH  H3MeHseTcA  O0pAaTHO NPONOPHUOHANBHO KBa-
nrpary foKyCcHOTO — pACCTOAHUA.
Inybmma  peskoctn uomer ObiTh TEb e 3
yoeluuena ymenvinenmeM pefierny- :
ouero oTpepeTua 00LEKTHBA DpH SapuemMoeTs rayounLr nzodpa-
nomomn gmadparsmr, Kak Bupmo KM HPOCTPAHCTER OT hoxye-
w3 puc. 31, Auamerp KpymKa pac.  HOTO PACCTOTHIA OGTLOKTHEA NpH
ceauna A5 VYMeHbIDAETCA 1IpH ReEICTB}'IODJ,e}gg!‘BPchﬂn PaABHOM

VMeHbIenUH OTRepeTHA  Anadpar- MM
MBI dd Gnarogapd  YMeHbIDSHITIO
YIIOBOM BeJdWUMHR TNYUKA JIyuen, PoRyeHOs Daybmna naolpase-
I‘_qyﬁ;.ma pearocTi lrsc-ﬁpa}ﬂ'ae- %acc"rommar HHI{ NpoeTpaieTEa
TRty " UOLBRTIIBA [ NpH LGHEOIRE
MOro npocTpamCTRA  MOFHET Ouirn (B caETIMeTpax) | WA GeckoneMHOCTE)

BIUmCIeHa 1O Qopayne rmnepdo-
KAILHOTO PACCTOSIA.

Pnnepdoranbany paceroannem 5 Ot 25 & oo
HA3LIBAETCA pPacCTOAHNE OT On- 10 » 90» » e
THYeckore meutpa ofnexTHBA Q0 15 2 TH» » oo
TOMKM pa omTnveckoll ocw, OT KO- 2 » 100 » oo
TOpoit pee npemvern Gyayr Ha 25 » 123 » » oo |

H300paKen N peakuMy UpH HADOI-
ke Ha GocKOHeNnOCTD. e

O
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Fes RABOAKA HA pesrocTh GLIZTA MPONBBRICHA Ha 5TO PACCTOMHNC,
10 38TEAA FPAHNIA TAYGUHK PESKOCTH OYIET Je#aTh B GECKOBEUHOCTIT,
a mepeinAA rpauuna Oyfer HAXOANTLCA 0T COLEKTNBA HA PACCTOAHUH,
pABHOM NOAOBNLE THNEPOKAIBHOTO PACCTOAIIS,
[lpuBojny JOPMYITy ATA BRIYNCAEHNA TUNED(OKATEHOTO PACCTOANNA:
F2 '

Tz
rie D — rumepdiokanenoe pacetosmne B mMmimmierpax; F — gorye-
HOE PACCTOAHNE OOBEKTHEA B MHJLIMMETpax; n — SHAMECHATENDL OTHO-
CUTENILEOTO OTHEPCTHA OOLEKTHR;  — JNAMETD KPYIKKA pACCesHUS
B MHUIIUMETpAX.

Briuncienue Tpanun ray0uRE peskocTi POmsBoAAT 0o QopayIam

d(0+7) d(I1F
hh="p—qg uh= 1i+d ) :

rie 71 — paccTogupe [0 aanmell rpagnuul rayOmuer peskocr; Tz —
paccrosEne jio nepejpmeil rpamnun royOunm peskocts; [ — rumep-
¢oransroe paccronunme o0beRTHUA UpH sananmHon Amadparme; d —
paccToaHie 0T 00BeRTHRA 0 CHUMaeMOTIo OG'BB[{TR; F —‘[I}O[\'yC}_IOG
paccmfmne ofiseRTIBA.

C()H]JG.\-!E‘HHI:{E 00BERTHRET B OONBIIHICTEE cayuaep HMET ua CBOMX
ompapax mKamy rayOuEbl Pe3KOCTH, CONPAREHHYI0 €O WIKAaJod pac-
CTOﬂHIIﬁ, npu I[(H:IOILI'.H KOTOPHIX oveldb JIETKO OHPBRB.TII-}TB OTHCCOTE b
HOe OTBepﬂTHE GUBEKTHBA 1 p&i‘.CTOHlIlIB peakon papodRa B 2aBuCH--
MOCTH OT Baj@HECL rayOmERl 1300pakaenoro npocTpaHCTBa.

1

Tunbt ororpaduaecknx oGLERTHEOB

OGBeKTHEN, NDPHMEHAEMEIE B Upakrnke (ororpadmposanna, o
CBOIM KOHCTPYKTHBEHBEIM NPM3HAKAM JeJATCA Ha NPOCTHIE I CJOKHEL,

H rpynme npocTeiX 00BEKTHBOB OTHOCATCA OGBEKTHBH, COCTOALIMNE
W3 OJHOH JHH3M HJIH HECKOJBKNX  JIMHS, CKJIEEHHEIX BMecTe
(pmc. 32, A u B).

K cnommeM o0LeKTHBAM OTHOCATCA OOBERTHBH, COCTOSINNE N3
ABYX JTHH3 WIH H3 ABYX CHCTEM JINHE, BAKPENVICHEEIX B IPOTHRONOIOK-
HEIX KOHNAX ONpaps, ¢ mnadiparyoi mesmgy Humu (pue. 32, B, I''uw ).

Crnosxnble 00BEKTHBH B CBOIO OYEpe]b AGNATCH HA CHMMETDIUHEE
1 HecHMMeTpuumLle, K cnMMeTpmunnM OTHOCATCA OGBEHTHBM, mepe-
HOil W Rajnuil KOMIOHCHTH KOTODHX OANHAKOBH (pue. 32, B w ['),
a K HeCHMMETPUYHEM — OOBEKTHBHE, y KOTOPHX CCOTBETCTBYIOMINE
KOMIOHEHTH pasiuieel (pume. 32, ).

ObnerTHBE, y KOTOPLIX yCTpaHeHAa Xpomarmueckas aleppamums,
HA3BBAIOTCA AXpoMaTnueckmmm, Tunm ofnexrEBa OOBMHO yKa-
2LIBAETCS HA €ro onpane,

IipocTrie 00 BEETHBED

Momoras (pme. 32, A) mpencrapamer cofioii npoctyo cofupareis-
HYI0 JUH3Y, 83aKTIOYCHHY) B 0UpaBy. 9T0T BHJ OOTEKTHBA NMEET Muo-
I'0 HE0CTATKOB It IPUMEnAeTCHa TaapukM 00pasoM B npocredimux goro-
anmaparax. Hannmytee ravueceTBo nsofpakelua JAeT  BRIYKIO-RO-
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ruyTas nummsa (menmex), ofpamennas BOTHYTOI cTOpomoil K o0LerTy
CHEMEH. B

MOROKSTE HAXOANT HEKOTOPOE WPUMEHEHHE B XYIOsKecTBemHOLM
gororpadun, Tak waw manmune GoABwWOL eeputeckoil abeppanun
AAET BOBMUMHOCTH MOMYUHTL MATKOCTE KOHTYPOB nzo0pakeHns.

Jan doTorpadupopanua 0OLEKTOB €O CTPOIIMH IeOMETDHYCCRHMI
dopyartn MONOKIL HENpArofeH Ra-sa Gonbmoi meTopemm.

Bruny roro uro 00LEeKTHD XpPOMATHYECKH He NCHpPaBJeH, IPH Ha-
BOMKe 1A DPeskocTh HeOOXOJANMO BHOCHTR IOHDPADKY NpniAmkenneM
MATOBOTO CTeK1a K OFLCKTHBY HA BelTunHy, cocrapmanomyn 2% ero
(IOKyCHOTO paccTOAHNA

Pue, 32. Tonu ofnekTHBOD:

Mpocrue ofbenTuen A —wyonoras; b —axpovar. Coomame
obdwekTrrs: B— nepuckon; I — andanar; J — agacTarMar

Axpomar (pme. 32, B) cocronT m3 cobuparensuoi i paccensaiomei
JIAH3, CKIeeHHHX Mewny coboii. Ocolui nonfop nums 10 COPTY eTek-
Ja 1 CTedeHd KPHEGHIHE HOBEpXHOCTeﬁ TO3B0JAeT YCTPABHTE XpoMma-
THYeckyo afeppanuio i 3HAUHTENLHO YMEHLIINTE cepuueckyio abep-
panuo. :

AxpoMarnTecKad INH3A WACTO HaseBaeTca Jaummadireoil, Tak
HIR NPUMEHAETCHA OHA B OCHORHOM [LIA JIEH,T.[I.LIEICIJT!-!E\IX CBEMOR,

Bonwmmucrro HPOCTHIX OORERTHEOR  BeJeeTRIe opHcymux WM
HEJOCTATHOB MMEIOT ofeHs Manyfo cserocmuy (111, 1:16). B ma-
CTOANCE BpeMdA [OYUTH He BRIy CRAWTCH.

Crosmneie o0 LeETHBEI

Hepmeron (puc. 32, B) mpexcrapnaer cofoil cmyumerpmymui  we-
axpomarniecKii 0GEeHTHB, cocTOMINIT N3 IBYX BLUIYEIO-BOTHYTHIX
JHHZ, CHMMETPHUHO DACHONOMEHHHX L0 OTHOWMEHWIO W [IOCKOCTH
nomemennoli memzy pumn anagparas.. Brnarogapa ywasannol pac-
CTAHOBKE KOMIOHEHTOB B 00BeKTuBe yerpanena gmeropena. Octanmbpmbie
HeJOCTATHY, TPHCYHINe NpocToll JInn3e, B HepHCKone He YCTPanenb, u
OPHMEHAETCA OR JIHMbL B AUNADATAX OpPOCTelimed KOHCTpY RO,

Annapar (pre. 32, I') npencrapnster co0oil cAMMETPHYHEI 00BEKTHB,
coeToauyil na IEYX AXPOMATHYCCLKNX JIPHS ¢ AuadparMoil MesIy HIMM.
B annanare yerpanens nwan epestens 10 MEHIMYMAa GOABIMBACTEO HEJO-
CTATKOR 30 MCH/IOUEHUEM ACTHIMATUIMA H HMCKPHBIEHMA ICJA H30-
Pasren .

Yayumennoe wo cpapueniio ¢ ONACAHEMEME BHUe 00LeRTHTAMM
Kasecrne naofpasiesns, JABAeMOPr aNJaHATOM, DOBBOJAET HCOONLAU-
BATH €r0 JiA PAsAIMTUBIX BHIZOB CBEMOK, 4 00llee BLICUKAA eBETOCIIA
(1:6,3; 1:9) mesaer BOaMOIBNOR CBEMKY £ MOMERTATILILIME BHCPHe
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ramy, OcofennocTn KONCTPYRIHNA O0BEKTHRA NO3EOJIACT UHEBNHYIBATE
OMHHE 13 KOMOONCHTOR, UTO J4eT yBenuterite GORYCHOTO pacoToAaHud
p 2 pasd M TNO3BONAET NPONZBOMITL Chemky nelizaskei i mopTpeTon
Gosiee  KPYHHBIM  HITEHOM.

Ampacrmrmar (pue, 32, J) npexcrasager cofofi cobepurennbit 005-
eRTAHB, CBOOGOIHBIT OT OCHOBHHIX HENOCTATHOH JIITHBHL,

AmacTuruaTil ORBAIOT CHMMETPIUHEIMIT I HECHMMETDR'WILIMA W CO-
€TOAT W3 PASHOTO RKojindecTra amns (Ao 8). Hapamgy ¢ Gonsmoil cpero-
errodt (o 1 : 1,5) onm Aai0T BRICOKOE RAULCTBO M300PAIKEHNA ¢ PARHO-
MEPHBEIM PACIPENCNEHITeM PeaKoeTH O BeeMy noio (es amafiparsmpo-
pamst, JluadiparMupyor 0GBeRTAB I 0CHOBHOM JINIIL IS Y BeIIIenngd
ray0unbl pesroCcTIL.

Briarofaps cponM BEICORMM ONTHYECKIM KAYCCTBAM AHACTHIMATEL
yaonneTBopaior TpefoBaARNAM, NPeIBARIACMLIM K CAMBIM PasiiHTHbIN
no xapaktepy Gororpafmueckuym paGoram, W B HACTOALEE BPEMA YeTa-
napanpaiorest Ha GonnmmHerne doToanmaparon.

O0RCETHBLI CITe NEATLNOT0 HajHavYenna

Tlomumo popMaJRIMX, WIH YHIBepeanwnwx cOberTnmon, 1. e,
o0beRTNROB, QoKycnne PRCCTOANNE KOTOPEX TpubinadnTentnno parHO
ARATOHANN kajpa, B DpaktEee QororpaduponanmA NpHMEHSIOTCH
OBEKTHRN CHENIAMBIOT0 HAANAUen masg shmosmenua Gororpadue-
crux paboT, OTANYAMINXCA No eRoell cuemmdnre oT o0BMHERX MACmITA-
Gom naolpammenns, yroom msofpamenns nnnm ocolL KauecTEOM BOC-
npouzeefiennsa ofwenTa,

Teaeodnermas. Menoneayeres upn gororpadioposduun yialeHnnx
ofimeRTor A nonyvesud usofpamenna B 60zee KpynuoM maciorabe,

TeneoGverTB cocTONT M3 JBYX wacreil: B mepeimell ero uacTw
BAXOJRTCH cofmparenbnas JIH3A Ul cofnpalejbHAsA cHCTEMA JH3—
Teneno3uTus, a B gactw, ofpamensol K anmapary, NOMEWAETCH pac-
CCHBANIAN CHOTEMA — TeJeHeraTis,

Eceng u3 wanoit-nmnGo yraneunnoll or ¢fBLeRTBA TOYKRI CHEMAEMOTO
ofrerta (pic. 33) na DOEGPXHOCTE KOMUONEHTA Tejenosnrona P Gyaoyr
TAATE YU, TO NOCOe NPEJoMIeHRA (NpI OTCYTCTRUN TelaeneraTnun)

Pme. 33, Ilpumnnu geiictnusa TenmeodBerTIIRA

oHH Nepecerimes G5 B NIOCKGOTH FIAASHOTe OKyca f; TeJenosuTusa,
[lpu BajAMGMI jKe TeleHeraTuba P, Jy4u, NPEJIOMIBUINCE B HeM, Noi-
AYT CXOAAMEMEA NyYKOM U nepecexyrea B foryce fo. Baaronapa aromy
H300pamenie noAyuaeTca Jaibme o B Gonee KpynnoMm macmrale,
Hpoaoaxus nexomsmue us Tejenerarusa JAyud B olpaTaoy Hanpas.
JeHY 10 pepecetfHnd WX C NAJADMEHMT HA TOHCHOSNTHL Ty UaMIl, MOK-
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HO OnpejellnThL lomomenre puHanl N, OpH KOTOpOH ME nomywmmn Oar
pasmep nsofpazienusl, COOTRETCTBYIOMIIl HOJYUEHHOMY HDH IOMOLIH
reaeofbeRTHRA,

Crenendb yBenUTeHHEA W300PAKEHNA B&DHCHT OT PACCTOSHIA MEMHIY
num3any TeaeofberTHBA; ¢ YMeHLIIEHHEM pPACCTOAHHA MeRIy Telje-
HOBHTHBOM ¥ TEIENeraTHBoM cTenelb YBeliueuHs BO3pacTaeT W HA-
obopor.

Ilpu yMeHBUIEHHH DACCTOAHHA ME:MIY TeNeNmOo3HTHBOM § TejleHera-
THBOM TIJIABHAA (ya/I0BAf) TOYKA YajAercd OT CHCTEMBl B CTOPOHY
npemMera, B pesylibTaTe 9ero ynenuumsaercs I (oKycHoe paceTomHme
oGBEKTHRA, KOTOpOe ONpeellAeTcsl OTPE3KOM, 3ARIICTENHREM MEeH{IY
rnapaoii Touroill m fiokycom. 3ra oco-
GeHHOCTE TENeO0BEKTEOB MO3BOJAET
B BHATHTEABHOH CTENCHN COKPATHTE
pacTaiKeHue KaMephl, a4 B Kamepax
mectrofl Komerpyxnny tana «Dally u
«Hmesy — HAMHOTO YMEHBIINTE raba- 5
puTH caMoro ofBeKTHBA. A

TeneobnerTHEE OEIBATOT € TOCTOAH- 7

A
.

SR
RN

HEIM I NepeMeHnh (QOKRYCHEIM pac- :
CTOANNEM, OJHAKO IIOCIEJHNe [aloT .
Gonee nuskoe KavecTBo M3olpaikenum
U B HACTOfllee BpeMs HE DBIYCKA- é]
0Ted.

Hoprperueie odherTuss. OGHTHER Pre. 34, Creragumbit

06BERTHBH B OONBUITHCTEE CJIyvaes muhdyaop
ne yAoRIeTBOpAIOT Tey rpefopanngM, z
KOTOpHE TPeIbHBIAITCA OPH XYA0-
JKEeCTBEHHO-NOPTPETHOH C'heMKe, BCIeNCTBHEe upesMepHOH pesrocTH M
manorg macmrafa msobpansesnsa, Bonemag peskocTs nsobpaskeHns
menaerT MOPTPeT CANIUKOM SKeCTHMM H JIMIIAET ero XyIOMKecTDeHHOCTH,
a madnwii stacmral nsofpasmenna Tpebyer BHAYUTENLHOTO YBenmie-
HuA, YTO TAKIE CHH/EAET KAYecTno £0TD{§HHMH3.

HOPTpeTHEX O0BCKTHBAX A moJayueHnsa Oojiee MATKOrO n30-
Gpaskenns cuenwanLbuo BHOCHTCH 9aeMeHT cepuveckodl abeppammm
u yBeamuupaerca (OKYCHOe paccTofHme, B peaylibTare uero JOCTHTAET-
¢l ReofxonuMan MATKOCTh U Gonee Kpynuwid Macmral nsobpasernd,
Wrorxa npn noprpernoil ¢LeMKe uCHOAb3YIOT TIPoCTOll 0GHLEKTHB THIA
MOBOKIE, aMewmunil foanmyle chepnueckyio abeppaunio, cTeneHs KO-
TOpOl MOMRHO YMEUBLMUTE NyreM Anadparmuporedm:, OH 7iaeT J0OBOMIE-
HO MArkoe maolpajienye ¢ NOHIKeHHeM pe3KOCTH OT HEHTPA CHUMEA
K Kpasn,

Ilpr oreyrerBRN CHENEAIBHOTO HGPTPETHOrO OGBEKTHBA MOMKHO
BOCHOIBA0LATLCS OGRIYIILIM ¢ MPIMENeHNEM TAK BaabiBaemoro Ju ¢ g y-
30pa(puoe, 34), roTopuii npefctTasiger coboil NAOCKODAPAIENTHHYIO
XOpomo CINOJPOBAHHYI0 (¢ TOUKH BPeHUA KAYECTBA ONTHTECKIX
nopepxHocrell) CTERNAHHEYIO ICIACTHHEY ¢ PANOM BHTPABJIEHHEIX Ha
HeH mIanuKroBoil KNCHOTON KOHNEHTPHYECKNX OKPY/HHOCTEH, NMEIMNX
B cevenun nomyrpyrayic dopuy. IlmacToHRA 8aKI0UAeTCA B ODpaBy
1 yHpennsercda pa o0nerrmEe. YacTs Jyuell, Majacinux Ha OUBEKTHB,
HACTHYRO IpeloMIgeTcA R KOHNEATPHYCCKUX ORpymKHOCTAX Auddyso-
Pa (paccempaercs) m no BEIXOJE U3 HETO OTKIOHAETCA OT HAIPABIEH NS
OCHODyRX nyuell, 10 HeKOTOPOH CTENEHN MMATHPYS cepmueckylo afep-
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pammio. e Gonnme KoimrwecTso OKpy#pocTell Ba mAAcTHHRE B TOTe
IefieToy0mero orsepeTia o0LeRTHBA 0 er GoJLie pasyepsl ceucii
Koaen, Tem MArde Gyier noayuennoe wmaobpamenne. Takoe e jgeii-
erpne Ha naoOpamenue oKkazmBaloT 1 Amfyaopur cuetemut [Tomonape-
pa (puc. 25), upefctarnglomune coboll PAX VBREX NOJOCOK CTERIA,
BAKPEINTEHIIBIX B ONpaA-
LR ﬁllpf.!,-'J,Q'ﬂEHlIle o=
TOHEHMUIX,

Creayer, egHAaKO,
3AMETHTE, UT0 B OTII-
die 0T 00BERTHEOR, KO-
Topele obaanaoT epoil-
CTBOM eeprmecroit
afeppannmn (8 ZonyeTi-
MEIX TIpeienax) i rnea-
BOJIAIOT COXPAHATE pess
KOeTh 300 pasKeHu,
cyarian ee Gaaromaps
ofpasopaumn opecion
BOEPYT Touer uaolipa-
JMEHNA I TTOHIEKAR TeM
CAMLIM KONTPACTHOCTh,
mddysopsr buecTe €
ofpasonaunes IuMuATOro (OHA BLIBHBAIOT ofmee NOUKACHNC pPE3KO-
el maeipayiennd. .

Boapumylo pors HTPAeT MOPTPETHAA ONTHRA Npi goTorpagnposanmm
MATOJOPMATHRMI RaMePaMu, Te Aaske HeGOIbULNe MOTEpH BeTHMiHE
HOIA Kaapa BeAyT K 3HATHTEILUOMY YXVI-
eI KAaMecTRA CHEMKA 32 CUCT PLIABIHIS
3ePHECTOCTH 9MYAbCHI B DPONECCE YBEIMNue-
HUA,

IIpn moprperroill evemMKe Manodo pMaTHL-
M KAMEpAME ITpHMensgioTeH ofLeRTHBH ¢
thoryean pacerogunes 7To—3Y0 ae, Jaronime
BHICOKOE KAuecTBO W300pasicHI,

B macrosiuee Bpessi maimell npoMBIITeH-
HOCTRIO BoiTycxaercAa oiwertos ¢I0nmTep-9
¢ orycnen paceroAanneM 83 w0 OTHOCH-
TenbHBM OTBeporsem 11 2, Hapany ¢ suico-
Koit peskocrnw msoOpamennn «lOunrep-95
OPH HOJHOM JefcTRYIOHIeM OTBeDCTHR o6na-
gaeT HeKoTopoil cfepuieckoil afeppanneit,
Pne. 36. OnTieckagd  KOTOPAA HCKIOGUHTENLHO BHIOJHO BRUIENsIET
cxeya HINpDOKOYTONB-  €ro Cpenym Jpyvrux  oOBenTHEOR,

noro ofsexTHRA Hinporoyrosuisie 00 LeETHNBL TPeuasna-

UeHE JLIA PASTIMHOIO BIIA CHEMOK LpH He-
GOXOIMOCTH MOTyUeHIA OTOCHUMEOR ¢ OOTLUIIM  yraoM 1306paske-
nud, HOHCTPYRTHEHO OHE OITINUAIOTCA 0T  OCTAJNLHHX  obberTnmon
YKOPOUEHHOH ONTHICCKON CHCTEeMOH 1 OTHOCHTEIRIO KOPOTREM douye-
HBIM paccroaunem (puc. 36).

B 3apucpaMocTin 0T KOHCTPYENIN Mnpokoyroibue of LeKTHBE nve-
IOT PasuiTee YA 8perust: or 75 1o 1357, Paopowamnias enocobuocTs
BRHCOKEA ¢ MeROTOPHIM HOHEKENHEeM [A KPaAX noiad m3olpamenns,

Puc. 35. Jluddysopu cncremst Tlomosapesa
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Mmporoyrompueie  obrerrons  ocofenno  yaofusr npm eBevRAX
BH,\'Tp" noMenenn, aaMEPLL K”'I"l"‘]HJ[X e BeCria NoapoismnT I"T()I“IT“
¢ ANTAPATOM I JOCTATOUHUE PACCTOALUE € NEILIO [LYYEEr0 OXBATA
HPOCTPALCTHA,

THaeagoupnie sl

Hacafiounne JIMBL OPUMEHAIGTCA A YBeJnuenns N yMeHb-
mennsg QORVCINTO  paccToAnua OOLeKTHEA, YTO DPHBOANT  COOTROT-
CTHEHNO K VEWINMEHNK) 11 YMOHLIHEUNO MaemTaon Ir:a(:-r_'}pz-lmcmm.

Hacagpompe guuah npeactamiioT co0ofl By KG0-BOrHYTRIE JHTH-
3hI {MEHII('HH} |i.“!3.1'[11'|||_nﬁ OUTHICC R0 CHIT, JaANRANE Bai-
pyumee Havecreo waubpamenns. Hacaxouuue danusn mire-
0T CHENHAMBALIE METAITICCKEC olupiannl ¢ pessiol
AOCATOMHBIN IAMETPOM J7IA 3ARPeNAcing HY Ha ohnen-
maee (pue. 37). TIoAomOTenLHLe JTUN3BL VROpATIH 0T
dorycnoe paccronnue obnenTuna, a OTPILATEILIBE —
yamaustor. Tawpy ofpagow, vopuansnoii ofvertin o
OTPUIATENLAGH Hacaounoil unsoli Moxer OuTh HCTOAG-
gomam B BHAE TeeofLerTnpa, a ¢ DOJORHTENBNGH, npu
VMEHBIIRINI DPACTKeHIA  MOX#, — KAK  DIHPOKOYTOIb-
pait ofvexTwn, Ilpn coxpanennu mopyalinHOTo pacTi-
SKEHHA MEXA OH MOMeT OLITh ¢ YCNeXOM HCTIOTRE0BAN U1
gororpadnpopanna Meduux GOLERTOB KPYNOHLO: NIAROM,

[IpuMeneHne HACALGUNLIX JIWTH3 1MeeT ccoloe puate-
HEE HPH CHEMEE MaJo(OPMaTHLME ATIIAPATANIT, RONCTRYK-
A KOTOPHIX e JAeT BOBMMKROCTH SHATUTLIIBUOTO BL-
ABIMREHHA 00BEKRTHBA 1A 0Ny UeHuA nsolpasenis npej- T e
METOE, HAXONAInnXCd ma paccroannu Guuwe 1 w. Bemr
nepe; HOPMATHHLIM 0GLeRTIUAC, clokyenposaparng ma  Le. 37
KaKOH-TEG0 npeyer A, MoMEeTITE TOIOKITeNbEY 0 Aumay  11atanoy-
L (pmc. 38), To (orycnoe paccTOARNEG CHCTEMBl YMenp- — FHA MiHER
WHTCA COOTBETCTBeHHO ONTHYECKON culie nacanoanai Jum-
aul. Ecnm mpu sron pacerosaune P COXPUHNTL TIPEATHENM, TO coBep-
MIEHHO OYEeBMIHO, UTO0 CONpAKennaa ¢ dorannmoil nnecroetnio F pioe-
KOCTE mamiyumeld peskccty Todmr 4 mepeMmecinred B cTOpOHY 00LeK-
THBA K IJIOCKOCTH TOUKH s, COOTROTCTHYIOMEH cONpAmReRuci Touxe
npenmera ¢ Qoryeort pacbpamenns A’. Fenuw Tenmeps TOMRY HpRANMeTa

HepeMecTuTh B NI0CHOCTL «A:, To mnaoOpamenme momyauurcs p Go-
Tee KpPymHEOM MaciiTade. )

Tlop6op Hacamounmx AMH3 B A0OITENBCKOI mpaxrone UPON3TOANT-
€A NP HOMOUM 2IeMeHTAPHLIX pacuercn.

Bee oukoBble mumsnl BRNYCKAIOTCA D INANAZ0HE  ONPEIelINIRX
Qoxyennx paceroammit. CuTitecKYIo XApAKTEPHCTHEY O9RUBLE N3
UPHHATO BRIPAMATH He GOKYCHMM PACCTONUIEM, a ¢ ONTHUCCRON Clr-
TOf, sapucsiedl 0T KPHBUSHLL TOBCPXTOCTeN I BHPAMACNO B eannis
OAX OnTevecKol CHiE -— Jyourpuax (D).

Omruveckyto cuny Annss B TUOATPUHAX ONPeAENAINT TYTEM enc-
Hug 100 cx ma Qoryenoe paccrommme JuH3ul (B cammimerpax). Ecmu
HBBECTHA ONTHYECKAA CHJa, T0 QoRycuce paccrofuie ee HaxoauT
nocpencreon feacmna 100 en pa nupeao mwontpuit. Hpimep: duwaa,
mieoman orycnoe paccroamie 20 car, o0nagaer onTHIECKOH CHIOi
100 cae : 20 = 52, a muusa ¢ owraveckoii cwoit B 4 1 pueer doryeioe
Paccroawme 100 car 4 —= 25 ror.







