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BBEAEHHWE

MozkHo Hayuuthes xopomo (oTorpadupPOBaTh HOMb-
3yfich JIOOHIM, JlaXKe CcamBiM  (pocthiM  (hOTOANNAPATOM,
CHUMEH Haubosee pacnpocTpaHeHHbx pasMepon, Hanpu-
Mep 93X 12, 10X 15 uiu 13X 18 cat, MOXKHO cienaTh ¢ OHHa-
KOBBIM VYCIIEXOM, KAK YCOBepPIIEHCTBOBAHHBIMH, TaK H He-
CJACIKHBIMH -~ QOTOANMAPATAMN, BHINYCKACMBIMH B HACTOS-
mee spemsi B Coperckom Coloze ans doromobutenet,
Muorne us Haunmaomux (GororpadupoBaTs AyMalor, uTd
YCHEX CHLEeMOK M KAYECTBO CHMMKOB 3aBHCST MpEIKIE Bee-
'o ot amnaparta, B 1eHeTBHTeNBHOCTH 9TO COBCEM HE Tag.
Cuoskuble no yerpoiictay m mostomy Goaee noporue do-
Toannaparni MOCYT CTONTL B NATh, AECHTL M jasie IAT-
Hajlark pas Nopoe NPOCTHIX, HO 3TO BOBCE HE 3HAYHT,
HTO KalecTBO CHHMKOB, CHENAHHBIX UMM, OYIET BO CTOMb-
KO ke pas puime. Pasnuune MeXay npocThiM# M YcoBep-
[IEHCTBOBAHHBIMH (OTOANNApaTaMy CBOANTCS B OCHOBHOM
K TOMY, 4TO Y MOCAGIHHX €CTb paAd mpHCnocobmenull, Ko-
TOpble OOJErYaor JHIL CAMYI0 CBEMKY H COKDALIAIOT
Bpems, noTpeGHOe Ha MNOArOTOBKY K Hell. BosbiiHHECTBO
B3 STUX npHenocobueHnii e noxHanobaTes HaunHaoUIeMy;
OHHM NMPEACTAB/IMIOT UEHHOCTE JIABHBIM 00paszoM IS ONbiT-
HOTO (otorpaa, KOTOPHIH yKe XOPOLIO OCBOMJ TEXHHKY
nposencHns ceemox. Ilpapma, ycosepuieHcTBoBauHme ar-
naparkl cHAOXKAIOTCA VAYUUICHHEIMH 06DBEKTHBAMH, HO npe-
HMYUIECTEA BHICOKOKAYECTBEHHOTO OOBEKTHBA Mo cpaBie-
HHIO C TeM, KOTOPBI YCTAHOBJICH B HECHOKHOM anmapare,
OYAyT 2AMETHE HA NPaKTHKE JHIL TOLAA, KODAa NpUaeT-
€L JleJIaTh yBEJHYeHHbe OTHedaTkH KPYNHBIX Pa3viepos —
Gosee ueM 1824 nan 2430 cam.

Y doroannapara «JloGurensy ecth NpeHMyLLlecTBa,
G1arofapsi KOTOPEIM HETPYAHO He TOJNBKO OCBOHTS npa-
BAJIbHBIE NPHeMBl (ororpadupoBaHns, HO M HAYYHTLCS YBE-
PEHHO NenaTh XOpOoluHe CHUMKH. DTOT ANNAPAT NAeT CHUM-
ki pasmepom 6X6 ca; npu QororpadupoBaHHN HM Ha
NEPBLIX NOpax MOKHO BrAOJAHe oboHTHCL Ges ypenHuuTens,
C TeM, 9TOObL! BOOCAENCTBHH NPHOOPECTH TOTORLI yBennuH-
TeJib MJIN CHeNaTth ero CaMoMy; HpPH HaMHUNH HECKOABKHX
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YOJOBER, gaHumMaloumxes Qororpaduell, yBeJaHIHTENb MOH-
HO NPHOOPECTH KOMNEKTHRHO,

Cyulectseniloe  npeumyilectso  (oroannaparon THIA
«Jlin6UTeEY 3AKAOUALTCS B TOM, UTO OHH CHAaOKeHLl Bi-
JIOHCKaTesenM OO0JbLIOTO pasimepa, B KOTOPOM OTUETJHBO
BHAHEL Bee moapoGuocty Gyayuiero cHumka, Bamnoe 3Ha-
yeHUe S HAYMHAOIIEro KMeeT TakKe TO, YTO B MATOBOM
Kpy#KKe 3epKajbHOr0 BHAOHCKATENs 3TOTO alilldapara Mo
HO XOpOMWIO BHAETH DPA3HUIYY B PE3KOCTH H300PaKeHH:
PEIMETOB, PACTIOJNOKEHHBIX Ha pasiHuHplX paceTOAHHAN
oT annapara.

[pu Qororpapuposanun annapatom «/loourensy Ha

k!

|
|

[OAFOTOBKY K ChEMKe 3daTpauynbaercd HecKoabko OOoMbuIe
BPEMEHH, HeM [IpH TNOJBL30BAHMN APYTHMIL (oToannapard-
MH, HanpumMep annaparamu «3opkuity win «®I[», Jas
HAMMHAIOULEro B 3TOM HET HHYero MJIOXOTo, TaK Kak Ha
ONBITE MEPBHIX CHEMOK BAKHEE BCETro HAYUHThCs JAEHCTBO-
BaTh OBAyMaHHO, MoCAeoBATeNbHO, He chnema, Yem Godk:
uie BpeMeHH H BHUMaHHs OyIer noTPauyeHo Ha INepBbiz
CHHMKH, TeM yBepenHee (ororpad) OYyAeT JelCTBOBATL B
nanbHelilieM, TeMm OuieTpee H ycieuHee oH Oyier COBep-
[IEHCTBOBATLER B HeKyeeTBe (ororpaduposanug. Buecro
Toro 4rto0kl TOPOMHTBCA CHATHL KOE-KaK BCE, UTO HHTEpe-
cyer HauuHalollero tororpada, BHavaje Jyuue OCBOHTH
NpaBHALHBE MPHEMB CHEMKH, HAYUUTHCS NPABHIILHO TPOsAB-
JISITh CleJAHHBIE CHHMKH M JeJHaTh XOpOUIHE OTIeuaTKH,
Annapar «Jlio6HTeNb» BIOJHE NMPHTOAEH [Js 3THX Ll

Kak noayuyaior (OTOCHHMKR

CymecTBYeT HECKOIbKO pasfindHBIX €rnocofoB modyue-
uus pororpaduueckux usoGpaxenuil. Doaeure Beero pac-
NpocTpaHen ¢nocol, NpH KOTOPOM BECh ITpOUect MoJaydeHHs
CHHMKOB COCTOUT H3 TPeX MOCAeAOBATE/LHLIX CTYNeHeil —
oToChEeMKH, 00pafoTKH CHSITOro Marepualda M medaraini.

QororpaHuecKHil CHHMOK NOJy4aioT Ha CBETOYYBCT-
BUTeJBHBIX MaTepHagsax npd nomomu Qoroannapara. Amn-
napar npeAcTaBafer coGofi CBETOHempPOHHIAGMYK) KOPOS-
Ky (kamepy), B KOTOPYIO MOMEIACTCH My TOMAHAT MaeH-
Ka MJH CTeRIAHHAR MJAACTHHKA, NOKPHITAN CBETOUYBCTBHU-
TenbHBIM caoeM, B nepenneil creHke Kamepsl rnomeliaercs
GOLEeKTHR, KOTOpbIN /laeT CBETOBOe H300pa)eHHe Mpeame-
TOB, PACMONOMKEHHBIX Nepejn (oToanmaparoM; ecaH CHATh
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Pue: 1. Heratus n ornz4arTox,

€ 00BEeKTHBA CBETOHENPOHHILAEMYIO KPLILIKY IHIH OTKPHITh
CHeuHaNbHOe [PHCHOCOOJeHHE, Ha3bIBAEMOE  3aTBOPOM,
CBETOBOE M3oOpaxkenue mnpeameros Oyjaer nagare Ha 10-
BEPXHOCTL CBETOYMYBCTBHTENLHOIO €05, 34 TOT MPOMEXKY-
TOK BpeMenH, 1oxka Oyaer OTKPLIT 3aTBOpP, CBETOBOE H30-
Dpazenne MPOHBBEIET B CBETOUYBCTBHTEJALHOM CJ0C HEKO-
TOpBIe M3MeHeHHA. B cioe cozmaercs u3oGpazkeHue, HEBM-
JUIMOE JIIS TJ1a3a M TI03TOMY Ha3blBAeMOe CKPBITHIM (DOTO-
rpauuecKuM HA0OPaKEHHEM.

Bropas ciyneHs pafoThl 34KJ0UAeTCs B TOM, 4TOODLI
cuenate ckphitoe Qororpaduueckoe H300pamenue BHIH-
MBIM, T. €. €«0POSABHTL®» €ro, BTO MOMHO CHEJAThL KdK HEeno-
CPEACTBEHHO MOCHE ChbEMKH, TAK H Yepes HEeKoTopoe BpeMs.
Host TOro HTOOL MOJYUHTb HM300parKeHHe, CBETOUYBCTBH-
TeJbHEIH MaTepuan o0pabaThiBAlOT B TEMHOTE CHElHAJb-
HBIMH pacTBOPAMH — CHAuYAJla NpPOSABHTENEM, a 3aTeém 3a-
xpemureneM. [lox BosneficTBHEM NPOSBHTEAA Te YHACTH
CBETOYYBCTBHTRJILHOIO C/IOA, Ha KOTOPHE BO BPEMS ChEMKH
najgano Oodblie cBeta, uyeplewT BoJgblue, a Te, Ha KOTO-
pele Tajnano CBeTa  MEHbIUe,— TeMHEeI0T MeHbUle Wil
ocraiorcs noutn npoapautbivu, ITocie 06paboTku nposiBH-
TeNeM M 3akpenureney ckpeitoe dororpaduueckoe Hso-
GpazkeHHe CTAHOBHTCHA BHAUMLIM; IIPH 3TOM CBET/Ible y4act-

5



KM MPEAMETOB, HaXoAMBUINXCs mepei (oroannapatom, Oy-
AyT H3oOpaKeHbl HA TJeHKe TEMHbIMH, a TeMHbIE, HA060-
. pot,— ceerabimMy, TTonyuennoe usoOparxetne HasbiBaercs
HeraTHBHBIM H3oOpaeHuem Hin HeraTnBoM (puc. 1).

SakaouHTenbHast cTyleHs paGoTel 3akaouaeTcs B TOM,
urofbl clemath OTHEUATOK ¢ TNoJayuyeHdoro perartusa. ng
3TOr0 HCNonL3yeTes Oymara, NOKPHITAs CBETOYYBCTBMTEJb-
HbiM caoeM (porobymara). Jlner QroToGymarn nomeliawr
[OA HEeraTHB M B TEUeHHe HEKOTOPOro BPEMEHM OCBeILAoT
GyMary CKBO3bL HEraTHp HHEBHBIM H/AH B5JEKTPHUECKHM CBe-
rom. [Ipn KoHTakTHOM cnocobe neyaru qororpadi-
yeckasg OyMara NOMELLaeTes BIJIOTHYIO K HerarHsy; oriie-
YATOK NOMYSaeTcs TOro ke pasMepa, uto H Heratus. [Ipn
NpOERIUOHHOM cnocobe neyaTH HECATHR NMOMELLAETCH
B YBeNHUYHTENb, IPH MOMOLLH KOTOPOPO M300pakeHne Mo-
sKeT ObITh YBEJHUEHO 10 HeoOxoauMBIX pasmepo. lIpoxo-
75l CKBO3h HEraTus, cBer o0pasyer B CBETOUYBCTBHTEILHOM
cooe Gymarn ckpbitoe Haobpamenne. [lpn sToM ckBO3L Go-
Jee Npo3payHble YYACTKH HeraTHBa (M306paKeHHE TEMHBIX
NpefMEeTOB) [IPOXOANT GoJbliie CBETd, a CKBO3b EI0 IOT-
Hble YyuacTKu (HBoOpareHHe CBETJLIX HPEJMeTOR) CBera
npoxoaur Menbme, [Tposerenne u saxpenesne (Goroor-
[eYaTKOB NPOHBBOMMTCA TPH OPaHKEBOM HJH KPacHOM
cpere, K KoropoMy dotoOymara te gyserBuTennna. Ha Gy-
Mare, ONYUIEHHOW B pacTBOP NPOSBUTENS, TOABJIIETCH
H3obparkenie ¢ NpaBubHOMA( 4 He ¢ obpaTHOMN, Kak Ha He-
raTuse) neperadeil SPKOCTEH CBETJLIX H TEMHBIX MpELMe-
TOB L,

Yro meobxonumo agast ororpaduposaHus

Has Toro urolbl caenath NepBble CHUMKM M OTIEYATKH
¢ HeraTHBOB, JOCTATOYHO MpHOGpecTH, Kpome doroanmapa:
T4, CJAEAYIONIME NPHHANNIEAKHOCTH U MATepHaJbl,

1. Oauy wWian jiBe KaTyIIKH <IIHPOKON» NJAGHKH (WIHpH-

! Kak yixe GLII0 CKA34aHO, eCTh H ApyrHe, ynpouleHHble cnocobnl
nogyuenns (otorpaduuccknx taoGpaxenni. Hanpuumep, npu potorpa-
duposanun annaparom «MomeHT» Ha CreUNAALHO H3TOTOBMEHHLIX 5
sT0ro (hoToanpapara MAaTepuasax Bech Npouece NoJyueHHs CHHMKOB
npoucXoAuT BHYTpH (oroannapata. IoTosulil 0TNEUATOK HSBAERaLTCH
u3 OTOKAMEPE UEPes HECKoNbKo MIHyT nocde cbeMkd, Taxoi cnocod
(oTorpauposanui uabapiser o1 HeoOXOMUMOCTH NPOABMATL H Heya-
TaTh, OANAKO, 3TOT CHocoG MMEET pHi HeJOCTATKOB U NO3TOMY He
HONYYRV WHPOKOIO  pacnpocTpaHenns,
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Hoit 6 cm, T. €. maA cHUMKOB pasmepom 6X6 cwm wiam
6349 eu). Mg nepBEIX CHUMKOB CACAYeT MOKYINaTh HOPMAaJib-
Hple TIEHKH UyBCTBHTeNBHOCTHIO 45 mau 65 emmnnn FOCT,
Haspanue tHna NJAEHKH 145 NEPBHIX CHAMKOB He HMeer
cymecTBeHoro 3Havenud. OnHaKo, ec/il B MarasuHe ecTk
[eHKa moa Haszpauuem <«OprToXpoM», 10 Jayunle B3ATh
MAEHKY 3TOTO THITA, TAK Kak ee MOWHO Oyler nocie chem-
Ki 3aKaajipBaTh B GayoK A0S TPOABACHHS NpPH KPacHOM
CBeTe, a He TOMbKO B TEMHOTEe, Kak ocTaybHbie HEeraTHB-
Hbie TIJIeHIH.

2. Bauox past NpOSABACHMS, DACCHHTAHHLIN Ha MJIEHKH
wypHHoi 6 o,

3. TlpospnTent [is NAEHOK, BEINYCKAEMBI B RHie cy-
X0t ¢MecH (B natposax), naa npurorosienus 600—700 s
pacTsopa. :

4. 3axpenurean ((pHKCAM) — B TAKOM K€ KOJHYCCTBE.

5. Pamky pans TeyaTaHus ¢ HEraTHBOB  PasMepoM
66 cm; TAKXKE NPUTOJHA paMKa JJf neyataHus ¢ Heraru-
BOB pasmepom 6X9 e :

6. [Mauky dorodyMary nom Has3BaHHEM <HOPMAaibHasd
Ne 3y unw «nopMaibHast Ne 2». Paamep Qorobymarn He
HMEET 3HAUCHUHA, TAK KAK €e Jerko Paspe3arth; OHAKO aad
oTneuaTRoB pasmepom 6X6 ¢m ayume norynats (orody-
Mary pasmepom 13318 ea unn Gonee, Tak Kax OpH neya-
TAHUM Ha OymaraXx MEHBIIHX DasMepoB YacTh KaKAoro
JHCTA He HCNoJibayeTes,

7. Ilpossurens pas (horoSymary B BHIE CYXoH caecH
(8 marponax) na 500—700 ma pacrsopa. Hdas npossie-
Hus horoBymar NpHTOJIeH TaKie TIPOABHTENb, BHIMyCKae-
MBIl B TIPOJAIKY TON Ha3BaHHEM <«YHHBEPCANbHEIH»; 3TO
03Hauaer, UTO MPOSBHTENB MOMKHO HCIONB3CBATH KaK JJA
npogBierHs (POTONMACTHHOK, TAK H JJAs TPOSBAeHHs §o-
ToOysmar (Aas npogaBieHHs (POTOINEHOK 3TOT NPOSBHTE]b
HCHONIB30BATL HE CIeLyeT).

8. dounapb ¢ OpaHXKEBBLIM CTEKIOM MM, YTO ele JIyd-
11e, ¢ ABYMSl CTeRIaMi — OpPAHIKEBBIM H KDACHBIM,

Orneyatkn yaoGHee BCEro INPOABAATE M 3aKPEMIATh
B CHEIMAJBHBIX BaHHOYKAX (KioBeTax) pasvMepoMm, HanpH-
mep, 912 on way 1318 cm. Oppako npH UX OTCYTCT-
BHH MOXKHO BOCMOJbL30BATHCA JI0DOH HMelomielics B JOMe
(asHcoBOR HAH  SMANMPOBAHHON TocyAoll — Tapesxamu,
MHCKAMH H T. I, TaK Kak HPOSBHTE]H M 3aKPEnHTeNH He
CONEPIKAT ANOBUTHIX BEILIECTB.



TAABA MEPBAS

YCTPOUCTBO ®OTOANMMAPATA «JIIOBHTE/Ib»

dotoannapar «/1i06HTe by HACTOJBKO ILPOCT IO VCT-
pOMCTBY, UTO [O/L30OBATLCA MM MOXET Jake WKOJIBHUK
MJAAIIHX KnaccoB. B 1o ke Bpems ororpaHpoBanie HM,
KaKk M BCSAKHM APYUAM  aniapaToM, YpesBhiyaiiHo yupo-
ILABTCSl M MOMEeT JlaTh HEeCPaBHEHHO Jyulllie PesysbTrarhl,
ecqd He TOMbKO 3HAaTh, Kak ClAefyer ofpaniarbes ¢ Mexa-
HH3MOM alnapara, HO U HAYUHTHCA INPABUABHO N Haubo-
J@e BLITOILHO HCHOJB30OBATH €ro BOZMOMHOCTH,

Jio6oll cospemennblii oroannapar (B TOM upcae H
annapar «J/lo6HTenb») HMEET CACLYIOULHE OCHOBHLIE Ha-
cTH: 1) cBETOHENpPOHMUAGMYIO KaMepy'l, B KOTOpYIO HO-
MEMIAIOT CBEeTOUYBCTBHUTENBHEI Marepuan — (ororpaduye-
CKYIO IVICHKY HJH IJACTHHKY, 2) 00 b ek T uB, cHadmeH-
HbIH pHa(parMof, 3) sarTBop H4) BHAOHCKATEb.

Dotoannapar «J/lo6uTenby COCTABAEH U3 HBYX Kamep,
KOTOpblE IOMELIEHB OJiHa Haji APYroil H pasiejeHLl Memw-

I dororpaduueckoil KaMepoit wiau, Kopode, NPOCTO Kamepoit wacto
iA3LIBAIOT TaK¥e Bech poToanmapar.

8

R i

R

1y coBoil ceeTOHENPOHKNAEMOi neperoponkoii (pHe, 2 u 3).
Jlas ortorpagupoBaHna, T. €. AJAF HOJAYVUEHHS H300pa-
JEEHHH HA MJCHKe CAVEKHT HIKHAA Kamepa, Buyrpu nee
HMEIOTCH ABa THe31a, B OIHOM M3 HHX, PAaCHOJI0KeHHOM
B HHKHEH yacTe doToalmnapaTa, NOMeulaeTcs Katyluka ¢
maenkoi. OTcloja JieHTa [AEHKI NepeMaThBaeTcs BAOJb

Puc. 2. Cxema ycrpoiicrsa Pic. 3, @oroannapar «Jlio-
dioToannapara  «/loduTENbS GHTeNbS.

(pazpes 1o BEPTHKAH). I — WropKH GePKAALHOTO BIAOHCKATEN,
HumHaa KaMepa Cay:KiaT aan do- obpasyiollpe TeMHyIO maxrTy; 2 2peis
Torpadupoearun. B BepxHel Ka- uAs  paMka PAMOYHODO BHIAOHCKATENH,
Mepe — IEPKANBHOM  BHIOHCKATE: J —— OOBEKTHE JepRAIBHOND  BIIOHCKDTE
e — BUAHO BTOpow HaobpameHwe Jf; 4 — pHIMAr 3apoia 3ATBOPAT § — pPhi-
NpeaMeTos, Paclolomensbly e UAr erycKa 34TBOPA 6 — pEHMAl YOTH-

pen (HoToanNAPATOM, HOBKH BhULEPIEK: 7 — KPBlKa yrayoae-

s AR XpaHeHH®  cBeTodHABTPOR;

§ — cheMounbil 0ObeKTHR;  § — puivar
VCTAHOBKI AHadparme,

uHzuell u 3aadeil ¢reHox oroannapara Ha APYTYIO, NpH-
eMHYIO KATYIIKY, KOTOpas TOMEILdercs BO BTOPOM THESIE,
PAcHofoMeHHOM B BepXHell uactH Kamepol. B nepemsed
cTeHKe KaMepbl YeTauoBJAeH 0OBEKTHB, MEKAY JHHIAMH KO-
Toporo nomeien satsop. CperoBoe HaoGpamerine npeime-
TOB, CO3LaBACMOE OOBLEKTHBOM, 1IPH OTKPHITOM 3aTBOpE M-
Jder Ha YU4CTOK IIJIEHKH, PacnosoKentbld [apaijiensHo
3a[dHell crenke (oroanmapara.

Bropas, Bepxiusis CBeTOHeNnpoHHIAeMad Kamepa npeji-
crapasier co0oil Tak Ha3LIBAGMbIH 3€PKAJBHBIL BHIOHCKA-
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Teab. OHa npejnassauena He /s CHLEMKH, a TOALKO A
Habmoaennss sa ororpapupyeMeiMu npepmeramu. B ee
HepeaHed CTeHKe yeraHopied BTOpoil (Bepxuuil) oGLEKTHB
" horoannapara. CperoBoe HzoOpazcenue, co3faBaemoe HM,
NajgaeT Ha HAKIOHHOE IJIOCKOe 3epKajo, MOCTaBAeHHoe Mo
yriaom B 45° K nepeaHed ¢reHKe W BEPXHEH KpLIIIKe anma-
pata. Msobpakenue BHAHO B 3epKaJjie CKBO3L OOJBLIYIL
JIHH3Y; OHa pacroJ/orkeHa TOPU3OHTANLHO M 3aHHMAET noy-
TH BCIO mJaollaib BepxHell Kpeuuku xopmyca, Haa Toro
yToOBl cBeT, Nafalmui Ha (GoToANIAPAT, HE MEWa] pac-
cMaTpHBaTh M3oOparkeHHe B 3epKAJe, Ha BepXiei Kpbilke
KOpryca MMEIOTCS YEThipe OTKMAHLIC MTOPKH, OHH 0Opa-
3YIOT «IaXTy» — TEMHBIH KOJOJEl, Ha [AHE KOTOPOro BHA-
HO OUEHB APKOE H300paKeHHe MOUTH TAKOLO JKe pasMepa,
KaK I H3o0pameHHe, MOJyJaeMoe Ha IIeHKe.

lpasuna ofpauienus ¢ horoannaparom

[Mpexxae weM asHaKOMUThen ¢ yerpoiersom dotoanna-
para M [eHCTBHEM €ro MeXaHH3MOB, HYJKHO 3HaTh, Kk
cnenyer obpamiarbCa ¢ HHUM,

Kopnye annmapara «JlioGurenny cienan us miacTMacch,
OOCTATOUHO TMPOUHON, HO BCe e xpynkoil, OcrajbHble ya-
CTH MexaHunsmMa (QoToannapara W3rQTOBJEHLI M3 JEFKHX Me-
raatos. Ouu paccunTalbl Ha MHOFOJETHION cny#oOy, HO,
pasyMeercs, NpH YCaoBUM, ecan ofpaiiaThes ¢ annaparom
OCTOPONKHO, ofeperarth €ro 0T CAYYalHBIX YAapoB H CHJIb-
HOrO JaBJeHus, HalpHMEp, INpH [epeHocKe ¢ JIPYFHMH
NPEeAMETaME B BelUleBOM Meiuke. Bee uactu Mexanuama do-
Toannapara TOMHO NPUrHAHBL APYEC K APYLY; A/ TOTO 4TO-
OBl npuBecTH JI060H H3 MeXaHUBMOB MCHPAaBHOTO annapara
B JeiicTBHe, IOCTATOYHO JErKOro HamKuMa majbleB. [lpu
Tpy6oM HJIH HEeoCTOPOMHOM olpalleHns ¢ a06oil u3 ua-
creft annapara Jerko IrnoBpelHThL JletanH TOYHONo Mexa-
HH3Ma anmnapata WiH ero oGbeKTHB.

Buyrpenuss uacTb KaMepnl Bcerfa ROAXHA OHTb CO-
BepuleHHo uucTol. Jlaxe Menkag IHJb, OCEBINAS HA 34
Hell JHH3e OOBEKTHBA, YXY/IIIdeT pPeakoeTh cHEMKA. [Tb-
JHHKH, [NONABLINE Ha IOBePXHOCTL IVIEHKH, HPHBOLAAT K
NOSBJGHHIO NTPO3PAUHBIX TOUEK Ha HEraTHBE M 3aTEM uep-
HBIX Touek Ha ormeyatxe. Ilbis W Meaxue TBEpALe UacTH-
LiBl, MOonmaBliue BHYTPb KaMepbl, MOCYT nouapanars Haed-
Ky NP €e TEepeMOoTKe, YTO 4acTo SBJMeTCd MPHUHHON no-
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SIBJeHUA TOHKNX YEepToueK Ha OTHeyaTke, KOTODHE fYets
TpyAaHo yerpawuts, Kamepy HYXHO peryispHo OYHINATH
MATKOH WIETKOH MIH KHCTBIO, OJHOBPEMEHHO CAYBAA MNBllb
PESUHOBOH TrpyuIed.

O6bexTuB — Handonee BaxHag uvacTh ortoanmapara.
[ToppesieHns JIHH NTOHUAKAIOT PE3KOCTh H300paKeHusd, a
yCTpaHuTh WX noYrn HesoaMomuo, OO0BLEKTHB HYMKHO TuLA-
TeJAbHO 0BEperars o1 NBLIM, OT CONPHKOCHOBEHHS ¢ KAKHMU-
JHGO HpeaMeraMu.

K nosepxHoCTH OOBLEKTHBA Heah3d TPHKACATHCA NaANb-
tamu. [Teiib ¢ €ro NOBepXHOCTH Jy4ille BCEro CAYBaTh pe-
SHHOBOI Fpymefl HAM4 CMaxBBaTh OUEHb MSATKOM, Npen-
BAPUTEJIBHO BRIMBITON cyxoif xuerkio. Eeou Buectn doto-
annapar ¢ xXojdojda B TEIJOE NOMEIleHHe, O00LEeKTHB Mo-
JKET  TIOKPBITBCH  MEJbUANIIAMHE  KanejdbKaMH  BJard —
«NOTOM.

He caegyer nporupars 240OTEBWIHE OOBLEKTHB; mNoCje
TOrO Kak Kamepa u OOBEKTHB COrpeloTcsi, NOBepXHOCTBb
OOLEKTHBA BLICOXHET camd. Kacarecs JIMH3 cileyer TogbKo
B Kpalnem caydae, KOrjga, HANpHMep, HEOOXONUMO YAAIHTh
rpass wap natHo. s 510T0 MOMKHO S3aKpPYIVIUTh KOHeI
COHYKH, HAMOTATL Hd HEe HEMHOrO IMIDOCKOMHYECKOH BATH
1 CMOYMTEH BarTy HeGosbLINM KoOJHUYeCTBOM 3Hpa WM CIUp-
ra. YHCTKY HAYMHAIOT C HEHTpa 0OBEKTHBA, Jerko npuxa-
¢asiCh K ero noBepXHOCTH KPYTOBBIMH ABMKEHUAMH, 4 3aTeM
HOCTEMEeHHO Tiepexousar K Kpasm Jauusnl, Ilpe orcyrereuu
a(Mpa HAK CIHPTA MOMKHO OUHCTHTL OOBEKTHB HECKOJBKHMH
KamIaMu BOAKH:

Kopnyc doroannapara

Kopnye doroannapara, H3roTOBJAEHHBIH M3 MaacTMac-
Chbl, HMEeT OTKHJHYIO 8a/HIOI0 CTEHKY H HHMKHIOW KPBILIKY
(ocHoBAHME KaMephl), KOTOpble HpencTaBagior codoi o1HO
nenoe, OHH oTKpBIBalOTCA Ads 3apsaiku (oroannaparta
nnedkoi, as Toro uToGb OTKPBITH BHYTPEHHOCTH KOPIY-
¢a, JAOCTATOMHO MPHIOAHATL JABE [PYKHHHbIE 3allesK,
HMelHecs B Bepxueit yactn saxHeil creuxu, Ilocoe 3to-
ro. 3ajHfAs CTEHKA JIErKO OTKHABIBACGTCA BMECTE € HILKHeI
KPBILLKOH.

B ciayyae HeoOXOAHMOCTH (HAanpuMep, NpH HCOOAL30BA-
i Qoroannapara «JliobuTeas» B YBEJAHUUTENE) 3aTHION
CTEHKY M HHXCHIOW KPEIIKY MOMHO BOOOILE OTHAGTHTH OT
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Kopryca: O 3TOr0 HYXKHO € MOMOIULIO TOHKON COHIBL MM

HIHJId BBRITOAKHYTB OCh, COCAHHAIOWIYIO HHIKHIOW KPBIMIKY

¢ nepeaned creHkofi annapara. Och HHYEM He 3aKpenjeHa,
ee TaK e Jerko nocraBuTh Ha Mecto. Ilpn orgpeiBaHuy
annapata A8 3apsaikd  IVeHKOH HWJIH paspsaike 5Toro,
pasymeercs, AeJaTh He HYKHO,

B 3andefi cTeHxe Kopmyca ecTh HeBObIIOE KPYIIoE
OKHO, 3aKpbiTOe MPO3PAYHOI KpacHOH naacTHHKOH — cyer-
YHK CHHMKOB. OKHO, KpPOMe TOro, 3aKpbiBaercs uepHofi
CBETOHENPOHHUAEMOH NAaCTHHKONR; JAas Toro uTobbl 0TO-
JABHHYTb €€, NOCTATOYHO MOBEPHYTh MPOTHB YACOBOH CTpE-
Ki T'OJIOBKY OCH, Ha KOTOPOH YKpeIljeHa NJacTHHKA;, 3Ta
roJI0BKa HaXonuTes HEMHOro Huxke okHa, OKHO cuerudka
CHUMKOB JVUllle OTKPbIBATL TOJNBKO Ha TO BpeMsA, Koria
repeMaThlBaeTesl mieHKa.

B umxuell kpbimke Kopmyca HMEeTcs THE3M0 © pesh-
O0il, NpH MOMOWIKH KOTOPOLO &NNapar MOMKHO YCTAHABJIH-
BaTh Ha WITaTHBE.

Hast Toro uToBbl OTKPBITE WITOPKH B3EPKAJBLHONO BILO-
HCKATeJs, JA0ETATOYNO HEMHOFO NPHNOAHATH KBEPXY aa-
ULeAKY, KOTOPAs Paclo/omeHa Memay npyKHHAMH, 3aKpbl-
BAIOUHMMHA 3aHIOI0 KpBIKY annapata. Ilocae s1oro wirop-
Kh OTKPOIOTCH aBTOMATHYECKH, npymmtami, ﬂ..‘lﬁ TOro 4To-
Obl 3aKpbiTh WX, CJeNyeT CcHauajga NPHTHYTH JiBe OOKOBEIE
LH1TOPKH, 34TEM — 3alHIOW H HaKOHEeILL NepeiHn0, ﬂpﬂ Ha-
AHME Ha NEepeiHion IITOPKY OHa JeTKO H IJ0THO 3alled-
KHBACTCH.

Ha nepemeit wropke 3epKanbioro BHAOHCKATENH H3-
HYTPH YKpenjieHa OTKHAHAS Jyna, KOTOpAash yBeMuHBAeT
nH3obpazenne, BHIHMOE B UEHTPAIbHOI 4aCTH BHAOMCKA-
teas (MaroBoMm Kpyucke). Eenu ayna Gblna oTkuHyTa, To
nepei sakxpblBaHHEM IUTOPOK BHAOHCKATENS ee HeoBXonH-
MO cHauaja y0paTh Ha MECTO, NPHAAB ee K nepejulefi
LITOPKE BUAOHCKATE S,

Ha uneBoii crenke Kopryca umeercs yruyGuedie (riea-
,?I.O) Sd](p'bITOE ](pbllﬂl\OI[, I(OTOde. OTKpPBIBACTCHA NOBOPO-
TOM TNPOTHEB YACOBOH CTPEJIKH, OHO NnpeadasHayeHo i
XpaleHus cBeTO(HIbTPOB. B ato yrayéaenne CBOBOAHO MO-
MellaeTcd TaK:ke CJIO/KQUHI:HI JHCTOK YHCTOH OJVN’IdI'H, He
HEM MOMHO CHENATL 3dllHCH O TOM, KAKOH ILeHKOH 3apH-
AKEH annapan, KAKHEe CHHUMKH N B KakuX YCJAOBHAX yiKe
CAENdHbl Ha JeHTe, U T. I
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O0BeKTUR

CpeToBoe H300pAXKEHHE MOKHO MONYUHTH H Ge3 MoMO-
iy o0beKkTHBA., Ecau B ORHON H3 CTEHOK CBETOHENPOHH-
1LaeMOil KaMephl ceaaTh HeBOoJIblIoe KPYI/ioe OTREpCTHE —
Gy/aBOuHbT NPOKOJ, TO HAa NPOTHBOMOJIOKHYIO CTEHKY OY-
JeT MajaTh CBeToBoe n300pakeine NDEAMETOB, Pacno/o-
sKeHHBIY nepen oreeperyem. Takoe #HaoOpamenne ypoOuee

Pre, 4. Cxema nodysenis coeTororo HapGpamKenna B Kamepe-o0ekype,

BCEro paccMaTpuBaTh Ha MPOCBET, 3AMEHHB 3a/HIOI CTEH-
KY KaMephl MPOBOUIeHHOl OYMAarofl WiaH MATOBHIM CTEKJOM.
Mso6parkenye moydaercs B pe3yabTate ToOro, YTO OT
KamI0A TOUKH MOBEPXHOCTH OCBEULEHHOTO NpeaMera or-
pamaioTes JyuH CBeTa. QOuenb Y3RHIL Ny4oK Jydeil, HEXo-
AAIIMK W3 KakoH-1u00 TOUKH, MPOXOAHT CKBO3b OTBEPCTHE,
cAeTAHHOe B NepejiHell ¢reHke KaMepbl, H Majaer Ha ee
sanuioi crefky, COBOKYNHOCTh BCEX NYYKOB Jyued, Ko-
TOpblE OTPAKANTCH OT pasiudHbIX TOYEK [OBEPXHOCTH
OCBEIUCHHBIX NPeAMETOB M NPOHUKAIOT CKBO3b OTBEPCTHE,
COoCTABISET CBeTOBOe H3oOpameHue. Jlyuw cmera pacrpo-
CTPAHAIOTCS TPSMOJUHERHO; No3TOMY H300pakenide Ha
MATOBOM CTEKJ€, KOTOpOE Mbl BHAMM Ha [POCBET, OKAashl-
BaeTCsy MEPEeBEPHYTHIM C/eBa HANPaBO W CBEPXy BHHS
(pHe. 4). Sro yerpoiicTBo OblI0 H3BECTHO eule apabeKuM
vuensiM B XI Bexe; B CpequuHe BeKa OHO MOJNYYHIO HA3BA-
e KaMephl-06cKyphl (TeMHOoe noMellesne) H HCHOJNb30Ba-
JIoCh AAs CPHCOBLIBAHHA BHAOB MECTHOCTH,

OCHOBHON HENOCTATOK CBETOBOTO H300paKeHus, ToJy-
yaemMoro 1pH MOMOULH I{EiT\-IL‘pI:I‘L!ﬁc}\'Y[‘JbI, SaKaiouaercd B
TOM,YTO OHO HMeeT odeHb Manayio fpkocts, Hnaa Toro uro-
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Gbl 370 Haobpaedue okazano nelicTBHE na CBETOUYBET-
BUTEAbHbIL MATEPHA/, HYKHO THPONOIKHTENbHOE BpeMs.
CperoBoe H300pa)cenne MOKHO CHENATH ropasfo 6o-
€e SIPKAM, eCJIH Ha MecTe NpoKoJa NMOMECTHTL B nepes-
HEH  CTEHKEe KaMephl CcOOMPATeNbHYIO JHH3Y  (Kpyraoe
CTEKJ/I0, TOJILHHA KOTOPOTO B lLeHTpe Oofblle, HeM 1o ero
KpasM) HIH COueTaAlHEe HECKONbKHX JHH3 — QoTtorpadu-
1 1 1
TR

A icmoywena clema
N

Puc, 5. Cxema noayuenus cnetosoro nzoGpamenns B QorTorpaduueckom
annapare.

yeckuit obmexTHB !, B stom caydae apxocth H30Gpaie-
HHf YBEJHUHBAETCS BO CTOJLKO e pas, BO CKOJBKO TIO-
LidJb OTBEPCTHS OOBEKTHRA Goahiie NAOWAAR GYJaBoi-
HOro npoxosa. s toro utoOn 3T0 HB0GpakeHHe NPOH3-
BEIO HEOOXONMMBIC M3MEHEHHS B CBETOUYBCTBHTENBLEOM
¢/10€, uallle BCEro JOCTATOMHO COTBIX JOJEH CeKyHIHL
CxeMa noJyueHHs CBETOBOrO H30DPEIKEHHS, COS/ARAE-
MOro  (potorpadHueCKHM  OOBEKTHBOM, MOKasada  Ha
piicynke 5, Ot qi06ofi TOYKH OCBEUIEHHOrO MpemMeTa (na-
npuMep, OT TOYKH A) orpaxaiores Jyum CBera, pacxons-
HHECH BO BCeX HallpabaeHHsx. HeGonburas uacts sTux ay-
HCH B BHAE DACXOAAUICrOCS NydKa nafgaer Ha MOBEpX-
HocTh oObextHBa. [lpoxoas ckBo3b auHak 0GBekTHBA, Bee
JIYHH, COCTAaB/SIOINE MYUOK, NPEaOMJAIOTCH, T. € HaMe-

! O6vextns  oroannapata «/TioGuTean» COCTONT WHa TPEX Jinug,
KOTOPHIE HMEIOT PASIHAHYIO (OPMY W H3TOTOBJEHLI H3 DASMIUEKIX cop-
TOB CTeK/sd. JT0 HeoOXOAHMO AAS TOro, UTOGL YCTPAHHTE HelocTaTKN
CBETOBOTO H300paXseHns, KOTOPOE Co3faercs oauoft cobuparenssol
JAHH30H. 061;ex:mn Aaer peskoe HaoOpamenne (oTorpadupyessx npei-
METOB Ha BCEH nNOHIAAM CHUMEZ.
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[HAIOT CBOE HalnpasiaeHHe, 110 BHIXOAEe H3 O0BLCKTHBA BCE
JIVUH CBETOBOIO HY4YKd lepeceKatorcs B OAHOH ToYKe &,
KOTOpas HaXoAHTCH Ha ONPeAeJEeHHOM PacCTOfAHHH  OT
O0OBEKTHBA U HaspiBaeTcA GOKycoM aTHX aygeit, Jlyum apy-
roTo HyuRa, OTparkalolinecs oT OCBeUeHHON Toukun b, mnoc-
Jie TIPeJjoM/IeHUs] NepecekaloTed B Touke 0 W 1. 1. Bee cse-
TOBOE H300GpaKenHe Cocrasasiercs, TakKuM oOpasoM, H23
OdEHL DOJBLIOTO KOAHYECTBA TOYEK, B KamaoH H3 KoTo-
pHIX TEPECEKAIOTCSl JYYH OIHOrO CBETOBOTO TNyuka (ua
pHC. D B LeNAX yIPOIIEHHS CXeMEl IOKa3aHbl TOJIBKO JIBA
Takux myuka Jyueir). Ecau Bce TOUKH [peaMera Haxo-
HSATCS B OHON MIoCKoeTH (HanmpuMep, Bce TOUKH uepTrerka),
10 npu ero (qororpadHposanKn Bee nyuky Jjydeil Oyayr
MepecekaTbesi TakmKe B OJAHON IJIOCKOCTH, B KOTOPOH H
[OMEIA0T MaTOBoE CTeKao (Han QoTomIeHKy).

CaeroBoe n3obpakeHHe OKA3LIBAGTCH OTUETAUBBIM TO/b-
KO B TOM cjyYae, ecJH MaTOBOe CTeK/JI0 HaXo[uTCcs Ha
Onpeje/IeHHOM pPaceTosHMH o obbexkThBa. J[ocratounn
HEeMHOTO, BCEI'0 Hd HECKObKO MHAJAHMETPOB, NPHABHHYTH
MaTOBOE CTeKJao OaHKe K OOBEKTHBY HJAH HECKOIbKO OTO-
JABHHYTEL OT Hero, utoObl OYepTaHus NpeAMeTa crafn pac-
IiblBYATHIME, HepeakHmu, Eecau noMecTuTs MaToBoe cTex-
A0 6mwKe K OOBEKTHBY, TO Jy4H KaMKAOr0 H3 CBETOBLIX
NYYKOB OyayT najath Ha NOBEPXHOCTb CTEK/I4 B BHAC KpyikK-
KOB, @ HE TOHEK; TO e MPOM30IHer, ecil OTOABUHYTH
MATOBOE CTEKNO jafibliie, Tak Kak B 9TOM cjiyuyae Ha [o-
BEPXHOCTL CTe€Kaa OyayT nagars IyuKH Jydel, pacxoid-
uHXca nocne ux nepeceuenns. M B ToM B B apyrowm cay-
yae H300pazKeHHe Ha MaToBOM CTeKne Oyier, Kax Bbipa-
mared hororpadul, «He B (hoKyce»,

Haponka una dokyc

HaunGonee BamHasi 0cOGBHHOCTL CBETOBOr0 H3oGparke-
HHS, CO3HaBaeMOro OOBEKTHBOM, BaKj0uyaercda B TOM, Yo
NPEIMeTEl, PACHOJOMEHHBIe Ha pPasJHYHBIX PACCTOSHHAR
ot QoToannapara, H300paKalOTCH HEOIHHAKOBO pesko, do-
TOrpady HEOGXOMHMO BHHMATENBHO [OCMOTPeTH, Kak
H3MEHACTCA PEesSKOCTh H300paKeHHs NPeaMeToB, Haxoad-
Wuxess BOJIM3H OT anmapara, HECKOAbKO Aaliblle OT Hero
i Ha ouelb GoJbuiom paccroguuu, us atoro aydue Beero
OTKDBEITE 3aJHIOI0 CTEHKY annapata, OTKphITh 2aTBOp 00b-
CKTHRA M NMOMECTHThL Ha MecTe 3ajHell CTEHKH Jwboe Ma-
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TOBOE CTEKJIO DpasMepoM He wmenee GX6 M. YcTaloBH3
anmapar HEMOABHZHO, MAaTOBOE CTEKJO eaeayer npHiIn-
WATh K OGLERTHBY # HEMHOLO YAaAaTh OT Hero, naljio
a8 3a TeM, KaK H3MEeHAeTCs Pe3kocTh H3oOparKeHns Tex
HIIH APYTHX NPEAMETOR,

UroOnl HOJYUMTL HANPUMED PE3K0OE H3QOpa)eHue MO-
J040K EJI0UKH, KOTOPAas HAXOLUTCA HA PACCTOAHHM Mer-

pa, MaToBoe CTEKJO HPHIeTCS [TOMECTHTH NPHUMEPHO B
8 cm or obbexTHBa (puc, 6, BBepxy). OnnHaxo H300paKe-

A

L__M_m Gom—n

Puic. 6. JLag noayueris eakoro HI0OpaKeHHs [adbHHX nax  GIHKHAX
NPEIMETOR OOBEKTHE HEOOXDANMD YCTAHABAMBATE HAa PAINUHBIY  pPac-
CTOAHHAX OT TWIEHKH,

Hie go0oro ApPYroro npeiMerda, pacnoJomedtoro Ogamnxke,
B 1OJyMeTpe, HalpHMep rpuda, OKazKeTcs [pH 3ToM pac-
HABBUATLIM, TAK Kak NYUKH jayueli, HCXOASUIHX OT J10-
00 TOUKH ero HOBepXHOCTH, OVAYT nepecexaTrbesl He B
IWIOCKOCTH MAaToBOro crekaa, 4 Jdajbllie OT 00BLEeKTHRA.
Haobpakenne rpuba Oymer Pe3kuM, €cau HOMECTHTh Ma-
TOBOE CTEK/I0 Ha pPacCTofHHH OKOJO 9 em or oOBEKTHBA
(puc. G, BHH3Y); MpPH 3TOM OMepPTAHHS eNOYKH CTAHYT He-
PESKUMIL, TAK KaKk NYYKkn HCXOHAIINX oT Hee ayuel Oy-
ayT NnepecexkaTca He B IJIOCKOCTH MaTOBOTO CTEKJIa,
Oanme K 00beKTHBY.

Paccroanue MEKIY 00BeKTHBOM H MJOCKOCTBIO, B KO-

TOPOH MBI BHAMM HaHOOMEE OTUETJHBOE H3D0paKeHHe, He-
06):0,[[1&1\10 HAMEHATL B 34BHCHMOCIH OT TOrRO, KaK Ja0eKo
naxogarest npeaMersl. Hem paablie o KaMephbl pacionoxe-
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Hbl NPEAMETEl, Tem OJHKe K MaTOBOMY CTEKJY NpHXOANT-
csl nepeasurarh oObexTHB. Taxoe nepemeriedne 0OBEKTH-
Ba Ha3blBaercs HaBoAKOH Ha ¢oxrye HIH Ha-
BOLKOH Ha pe3akocThbl,

Hast toro uytoGn 0OBEKTHR MOMKHO OBIIO TPHOAHIKATH
K MJIEHKEe WIH VA4Jd8Th OT Hee, ero OnpaBa caenaHa H3
ABYX 4acTel — HemoiBHIKHOH M NOABHMKHOH; OHH COEJH-
HeHbl pe3LOOoi; NpH BpallleHHH NOJABHKHOH YACTH OIpaBh!
00BEKTHB MepeMellaercs Jadblie OT MJIOCKOCTH IJIeHKH
nau Gamxe K Helt (B Kamepe «/lioGurenp» nepemelianTed
TOJBKO NEpefiHe JUH3h 0OBeKTHBA).

B annapare «J/lio6utensy, 3apsmeHHOM MJIEHKOH, Mbl
HE MOMKeM 3aMEeHATb [epeil KaxIbiM CHUMKOM MJIeHKY
MATOBBIM CTEKJOM, uTOOBI MPOH3BOAHTL 1O HEMY HaBOA-
Ky Ha pesKkocrtb. [ TOUHON HABOAKNM HA Pe3KOCTb Npej-
iasiaven BTopoil, Bepxuuii o6vexTup Qoroannaparta. Hao-
OpayKeHue, CO344BAEMOE HM, OTpakaercs 3epkajom I
najlaer Ha MATOBBIK KPYKOK B cepefuHe BEepXHeH JIHII-
3bl Bujolckarens, Onpaee oGoux o0LEeKTHBOB (oToamnma-
paTa COoeiuHeHbl APYT ¢ APYroM 3ybuaTol nepegauen; npu
nogopore Jio6oro uz 0OBLEKTHBOB OHH NEPEMEllaoTest Oll-
Hospemento. [lostomy aioGoit nmpeamer, u3oOpaykeHHe Ko-
TOPOTO BHAHO Pe3KUM B Mpegenax MaTOBOIO Kpy»Kka, Oy-
JeT TakKe pesxo Haobpawen u dororpadudecKiM o0bek-
THBOM Ha ILJIeHKe,

Hapoaky Ha pe3kocTb MOXHO TIPOH3BOAHTE H JAPYrHM
cnoco6om, Ha onpape ofbexriBa BHLOHCKATENd HaHece-
Ha LIKaja paccTosHHi (B MeTpax); mpu NMOBOPOTAX OOBEK-
THBA Kakas-nnbo M3 uudp LIKagbl OKaskiBaercd MOpPOTHB
TpeyroapHoro ykasateas. OHa noxkasbiBaer, KakKHe pejne-
Thl (HAa KAKOM pACCTOSIHMH OT 3ajHell creHkH doToannapa-

! Paccrosinme Me:kAY OOLEKTHBOM H nJeHKof Oyjer MeHblie
Beero, ECJH NPOH3BECTH HABOMKY HA caMbie ydavieHHbie HpexMersl.
ATo PACCTOAHHE HAIWBACTCH FAdBHHM (QOKYCHB M paccrod.
HuenM o6LeKTHBA WAH, Kopoue, npocro GOKYCHB M paccTod-
wies Y obwextisa annapara «JlioGureas» oo pasHo 7,5 ¢ (do-
KYCHOE PAaccTOSinie 0003HAYAETCH HA Onpape OOLEKTHBA JATHHCKON
cyxsolt ). Ot peamuniel OKYCHOTO pACCTOAHNA S4BHCAT paaMepsl
CRETOBOTO H3oGpakeHis, coajapaesoro obnektupoM. Has Toro urofsl
noayunTh Gollee KpynHoe HeraTHBHoe H3obpasenue, HeoGXCAHM 00D
eKTHB ¢ Godbmus dokycHsM paccTomineM, u HaoGopor. [lostomy B
annapaTax a4as cuuMkoB 6X9 ca ycraHapanBaloT 00BEKTHBEL ¢ (hO-
kyeupiM paccronunem 10,6 en win 11 e, a B annapatax Afs CHEMKOD
wajnoro (popmara (2436 ma) ualle BCEro NOJLIYIOTCA OOLEKTHRAMH
¢ OKYCHLIM paccrosuies 5§ o,
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Ta) Gynyr mzobpamens mauOosaee pesko MpH AAHHOM NO-
JoMKeHHH o0BbeKTHBOB, Paccrosiine 1o HauGoJjee yaanier-
HBIX TPEAMETOB 0003HAUEHO HA IIKaJe 3HaKOMco(nexaled
BOCLMEpKOIT), KoTopbiil o3iavaer HeckoHeyHo Goablioe pacs
CTOAHHE HJIH, KdK IrOBOpHAT, «DeCKOHEUHOCThb».

B mpakTHKe ¢heMKH B OAHEX cAydasx yaoOHee MOJb-
30BaThCH /IS HABOAKH Ha PE3KOCTh MIKanofi pacctosui,
a B PYrHx — sepranbubiM BujaonckareseM. [Toapobuee 06
STOM opopHTCH B raase 4.

Paccrosinue, Ha KOTOpDOE TpOH3BeneHa HABOAKA Ha
oKyc, HaMepLeTCA N0 HANPAB/EHHIO CheMKH (N0 Tak Ha-
3pBAEMOll ONTHUecKol ocu 00BexkTHBa — Boobpanaemoli
JHHHH, TIPOBEJEHHON uepes LEHTPbl BeeX ero JuH3). Ilio-
cKOCTB, TIPOBEAEHHAS MepHeHIHKYJAPHO ONTHYECKOH OCH
0GbeKTHBA, HA3LIBAETCHA NJOCKOCTBIO HaBoaki. Bce mpen-
METBHI, PACHOJOMKEHHLIE B IMIOCKOCTH HaBOAKH, M306pa-
AaloTeA OMHAKOBO pesko. Pezkocth H3oOpaKeHus ocTalb-
HHIX NPEIMeToB, KOTOpHe H300pamawTea Ha TOM e
CHHMKE, NajaeT NOCTeNeHHO: ueM Jajbuie OT MJOCKOCTH
HaBOAKH OHH HAXONATCS, TEM MeHee PE3KHM CTAHOBHTCA HX
nsobpamenne (puc. 7).

3areop

3arsop doroannapara «/liodurens» moMellaeTca Mex-
Iy apHzamu o6bextnsa. OH COCTOHT H3 TPeX TOHKHX CBETO-
HErpOHNLAGMEIX TIJIACTHHOK, Kpas KOTOPBIX /HEPEKPLIBAIOT
JIPYr Apyra U Haje:mKio 34U[HULAI0T BHYTPEHHOCTh KaMephl
OT CBeTa.

Jas Toro uroObl MPHBECTH B3aTBOpP B JeHCTBHe, €ro
HeoOXOMUMO TPeNBAPHTENbHO 3aBECTH, HaM<ap Ha pbluar
34B0OJX4 3aTBOpa. Ecan nocgae storo Hamath Ha CﬂYCKDBOf’I
pLuaT MM Ha THOKMH TPOCHK, KOTOPHIM MOMKHO BBHHYH-
BaTh B THE3J0 Ha Omnpase oOLEKTHBA, TO 34TBOP OTKPOET-
¢l Ha HEKOTOPLIH [POMEKYTOK BpeMEHH, KOTOPBLH Haswl-
BaeTcs BbLJLEPIKKOH.

[1pono/mKNTeNbHOCTb BBIACPIKKH PETYIHPYIOT KOJALLOM C
HACEUYKOH, MEPEABHTaiolINMCs BAOJb OKPYXHOCTH HEMo-
NBHKHOHA 4acTH onpasbl ofkekTHea, Ecan yeraHOBHTH Kpac-
HyI0 METKY Ha 3TOM KoJblle npoTHB oGoaHaueHua B, To sa-
TBOP OCTAHETCH OTKPHITBIM B TEUeHHE BCEr'0 BPEMEHH, IOKa
HajkaT ChycKoBOH puiuar u/iaw Tpocuk. Haumenbmas Bel-
JilepKKa ¢ KOTopoH Momuo (ororpadupoBath [NPH YCTAHOB-
xe ykasatels Ha obosHaueHue B cocrapaser okoao !z ce-
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Puc. 7. Ipi napojke Ha yAaZeHHhe MPeJMETL H30GpPAKenne OJHAHIX

nojyuaercs nepeakuM. [IpH Hapogke Ha OAHAKHHE NPEAMET HEDE3KQ

HaoGpakaoTen yaadennye npeavers. Peakocrh H300paKeHHs yMeHb-

[MAETCH NOCTENeHHD, 10 Mepe YAAICH IS NPeiMeTos CheMKIl OT IIOCKOCTH
HABOAKH.



KyHABL JIag Toro 9To6bl OTMEPHTL TAKYI0 BLIACPIKKY, €1e-
AYeT HaXalb Ha CNYCKOBOH TPOCHK U ceéHyac Ke OTnyCTHTb
ero. Ecan Ke YCTaHOBHTH KpAacHYl0 METKY HPOTHE OIHOM
H3 HHbpP, HAHECEHHBIX Ha LIKAJE BhIIEPKEK, TO NPH HAMKH-
ME Ha CNYCK 3dBEAeHHOTO 34TBOpA OH OTKPOETCS JHUIL Ha
DOJII0 CERVHIBl M MOC/JAE 3TOr0 34KPOETCH aBTOMATHUECKH,

3arsop annapara «/lio6ureasy nospoaser dororpadu-
POBATE € KOPOTKHMH BBIACDIKKAMH [NPOAOJIKHTEAbHOCTLIO
Ve, Vo, Yo, Ysoo Yioo 1 Yaop cexynant. Ha wmikane, BaOUb
KDTOPOﬁ NEPEABHTAETCH KOJBIUO YCTAHOBKH BLIOEPHEK, VKd-
3aHbl TOJBKO 3HAMeHaTe N 5THX Apodeil: wndpa 5 ozHauvaer,
4TO 34TBOpP OTKpoercs Ha '/5 cexyuasl, undpa 10 oznauaer,
YTO NPOROIKHTEILHOCTL BBUICPIKKH COCTARUT /iy cexymjnl
H T 1

[MostoMmy caenyer 3anOMHHTL: weM Ooabue nmud -
pa, INPOTHB KOTOPOH YCTAHOBJEH YyKasza-
Teab, TeM Kopoue Boaepxka. [lpm nepecranosxe
YKAZATeJ st Ha COCeIHee JNENeHHe MKAJL BhLIIePIKKa HIMe:
HACTCS BABOE
NpH NMepecTaHoBke ¢ ofo3HaueHus /iy cexynnsr na /o5 ce-
KYHIBI) .

Koabiio, pery/upyonee npoio/zKHTelLH0CTh BLIIEPIKEK,
C/AEIYET NOBEPTHIBATE TOJABKO A0 TOT0, KaK 3aBeIeH 3aTBOD,
Ecai 3atBOp OBl VIKE 34BEACH, 4 MOCJE 3TOFO 0KA3a0Ch,
UTO BBIAEPIKKY CJACLYET HAMEHHTH, TO JyUlle 3AKPETE 00LEK-
THB KPBIIKOH, CHYCTHTL 3ATBOpP, VCTAHOBUTL TpelyeMyio
BRIACPIKEY, 4 3aT€M BHOBL 34BECTH €ro.

3aTBOp MOMKET OTMEPATH ABTOMATHUECKHM TOJIBLKO Te BhI-
JEPIKKH, KOTOphIE YEKA3AHLI Ha MMKAaJe. He CAeAVeT HbITaThb-
Cfl YCTAHOBHTH 3dTBOP HA O7HO H3 NPOMEK YTOMHBIX TTOJI0HE-
HUI IIKaJ/IBl, HATpHMep Tak, 4T00bl OH OTKPELICH Ha Y5 wian
/g cexynpbl, Ecin yeraHoBuTh YKA3aTeNb BBULEPIKEK MeXK-
Iy obosHaueHusivy 10 1 25, TO TPOAOTIKHTENBHOCTL BbIAEPIK-
KH cocTaBHT Y/ip HaH 'fos cexyHAabL

C srijiepmKanmu /1o, Y5 CCRYHIBI 1 GOJIEE TPOLOMKNTE b
HBIMH C/lefiyer qororpaduposath, yeranoBus (oroanmapar
na wraruse. C 0CcTANbHBIMU BLIACPIKKAMH MOKHO (OTOrpa-
GbupoBaTh B 0e3 WTATHBA, C PYK, HO TPH 3TOM HEOGXOIAMO
C/eAKTh, WTOOBI KAMEPA He APOrHYJa B MOMEHT CLEMKH.
[Tosokenne annapara Oyaer BrnojgHe VCTOHYMBBIM, €CJH M0-
BECHTb €ro Ha WIEI0 i BO BPeM# CHLEMKM C/IErKa OTTATHBATH
PYKOH BHH3. 3aTBOp Jyulie ClycKaTh He NPH NOMOULH DhI-
Yarda, a TPOCHKOM, COTHYB €0, KaK N0Ka3aHO HA pHCYIKe 8.

%0

(man npUBIH3HTENBHO BABOE, Hampuep, -

B CrycKOBOM phlUAre 3aTteopa HMmeercs oTeepcrie, OHo
[O3BOJISET POH3BECTH CHEMKY, HAX0AACh Ha GoJbIIOM pac-
crosiuin 01 (oroannapara, Hanpumep, npn hororpadgupo-
BaHNHH KHBOTHBIX, Korga dororpad xouer ocrarbca Hesa-
METHBIM H HAXOAHTES B KaKOM-HHOYAL VKpHITHH, Kamepy
JUIA 3TOrO YCTAHAB/AHBAIOT HA WITATHB M NOATOTABAHBAIOT K
coemke. K oTBeperHio B
1YCKOBOM pbiuare mpHKpen-
JAI0T  MPOYHYI0 HHTKY H
NpOBOAAT €e cHauyada mno
HalpaBIelui0 BHH3 OT arl-
napara, a aatem — KX (o-
rorpagy. B mecre nosopo-
Tda HUTKH YKPemJIsioT Mnpo-
BOJIOYHOE KOJBIO, B KOTO-
poMm ona MorJa 6bl cBoGON-
HO CKOJB3UTb. 3aBeleHHBIN
3aTBOp CHYCKAIOT, MOTAHYB
C/Jerka B HYMKHBIH MOMeHT
cBOBOJAHBIH KOHEIL HHUTKH.

SatBop annapara «Jlo-
OHTeNb-2» cHaGKeH IByMA
JAOMOTHUTENBHEIMH TIPHCIHO-
COO/IeHHAMH — aBTOCMYC-
KOM H CHHXPOKOHTaKTOM.

ApromaTuueckuit cnyex
1103BOJIseT ororpady
CHATB caMoro cebs. ¥era-
HOBHB allnapar Ha LITati-
BE€ M [OATOTOBHB €ro K
CLEMKE, 3aTBOP 34BOJAT KaK OOLINHO H KPOME TOTO HawH-
MaioT [0 OTKA3a Ha pbl¥al 3asoja asTochycka. lpw ma-
KHME H4 COYCK 34TBOPA NOCJACLAHHIT OTKPBIBAETCS HE cpasy,
a Hpub/msnTebHo uepes 10 cexyHwa. DToro BpeMend mo-
CTaTO4HO, 4T0OLI oTOTpad) 3aHAN apaHee HaMedeHHOe
NONOYKeHHe Nepen anmapaTom.

CHHXPOHHBIH KOHTAKT NpenHasuauen as (ororpadupo-
BaHKs ¢ JaMmaM¥ BEeNBIMKAMI (OAHOKPATHOTO HJH MHOTO-
KpaTtHoro medcteust). Jlyis eLeMKH NpH cBeTe BCHBILIKH Ka-
0e/lb OCBETHTENLHOTO NPHBOPA NPHCORTUHSAIOT K CHHXPOKOH-
'i'ﬂ}(’l‘y, BC]IhIlLIK& JIAMIIBI T[pOH(‘.‘{OﬂHT OAHOBPEMEHHO (CHH-
XPOHHO) € OTKPHITHEM 34TBOPA, B TOT MOMEHT, KOFAA €ro
CTBOP]\'H MOJHOCTLIO OTKPb!BHPﬁT OTBE‘PCTIIE 06’[}{;‘](THBEL

Pre, 8, Ciyckosoli 1pocnx creayer

crHbATh, KaK [10Ka33aH0 Ha CHUMKE,

uroGL: oToannapar He APOrHyn B
MOMEHT CBEMEH.
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Juapparna

HenocpeACTBEHHO 110347 34TBOPA  MEmIy JIHASAME
OOBEeKTHBA HAXOLHTCA aAnadparma — 3acaoHKd, KOTOpad
COCTOUT, K4K H 34TBOp, U3 CCPHOBHAHBIX CBETOHEMPONHIAE
MBIX TIACTHHOK, Ofnako, B OTJMYHE OT 3aTBOpA, AHadpar-
Ma He Nperpamjaer AOCTYIl CBeTa BHYTPH KaMephl NO/-
HOCTEIO. C ee IOMOMILI0 MOXKHO JHilh YMEHbIIATh OTBEP:
CTHE OOBEeKTHBA, CKBO3b KOTOPOE NMPOXOAUT CBET.

JlpagparMy MOXKHO BHIETb CKBOSh S&IHION  JIHMH3Y
OBLEKTHRA, CCH OTKPHITH 34/HI0I0 KPHUIKY Kamepsi, He ot-
kpeiBas QoTOANmapata, AnA(QPArMy MOXKHO YBUICTD, EC/IH
YCTAHOBHTH 3aTBOP Ha Of0sHAYeHNE B, sapectn erg u, Ha-
JKaB Ha CHYCKOBOH TPOCHK MM DHIYAT, AepKaTh 34TBOP OT-
KpbiTEIM. Tlepeasuras peaar yeraHOBKH auadparme, mome-
[eHHEIT Ha onpaBe 00BEKTHBA, MOMKHO BHAETH, Kak IL1d-
CTHHEN AuadParMHE TO CYMHBAIOT OTBEPCTHE 0OBEKTHBA, TO
OTKPHIBAIOT €0 MOMHOCTHIO. EC/H OTKPBITH 3aHIO0 KPBIIl-
Ky (oToannapata M NOMECTHTb Ha MECTO IVICHKI MAaToBOe
CTEKJI0, TO MOMKHO BHIETE, UTO TPH YMEHBIICHHH OTBEPCTHS
nnathparmbl #a00paNceHHe HA MATOBOM CTEKE CTAHOBHTCH
BCE MeHee SAPKHM.

Huadparma mpeanaspHadena H HCHNOAb3YeTCs JUIA ABYX
COBEpLICHHO pasAHuHbIX Leqell. Bo-nepsrX, OHa NMOZBO/NET
yMeHbUIaTh APKOCTh N306payKenus, KOTOpoe najaer Ha rno-
BEPXHOCTD IJIEHKH (MPH CHEMKE APKO OCBEMIEHHBIX MPeaMe:
TOB, NpH (HOTOTPADUPOBAHHH HA NJIEHKAX BBICOKOI UYyBCTBHU-
TeabHOCTH). BO-BTOPHIX, ¢ €€ NMOMOHIBI0 MOMKHO MOJYUHTL
ONHHAKOBO De3Koe H300paKeHHe HECKOMbKIX [PEAMETOB,
PACNOJIOIKEHHBIX Ha DPAasHUHBIX PACCTOAHHAX OT thoro-
anmapara.

PHuayoK yeranopkH AnadparMel NepeaBHractes BLOJbL
[MKaAbl € AeJACHHAMH, KOTOPHIE 0GO3HAUEHBl CJIEIYIOmHMM

uHC/aAME;
4,5—5,6—8—11—16—22.

Iosn30oBaThes 3Toll KANOH odeHb npocro. JocraTouHo
3aN0MHUTE CJeyloulee:

1) manpe 'orsepetHa Anadparmbl oGogHatatorca 60ib-
IIHMH YHCaaMH;

2) mpu mepecTaHoBKe peuaxkka jpuadparmer Ha moboe
cocenmnee fAesieHue MIOMANL OTBEPCTHS, CKBOZbL KOTOpoe
TPOXOAMT CBET, MaMeHserTcst B ABO e (puc. 9). Bo cronbko
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yKe pas H3MEHseTcs H APKOCTh CBETOBOTO H300paKeHns, KO-
Topoe Najder Ha MOBEPXHOCTL MJIEHKH, Toabxo npu mepe-
cTaHOBKe yKasaress ¢ feneHus 4,5 Ha geqenne 5,6 nuolnans
oTBepCTHsI H3MEHIETCA He BABOE, a B MOJATOpPA pasa L
CylHOCTh 3TOH CHCTEME 0603HaYeHHI 10KaJBl JHAa-
(]:pam 3AKJOYMAeTCH B TOM, 4TOObI YOPOCTHTL PacueThl BhI-

|5‘,6 ERTIR| [Ff T e tle g Eeeilbm | TR/
A A A

HH @ m )

Puc. 9. Ilpn nepecranobke ykazaTend AuadparMel Ha OfHO [eleHHe BJe-
BO WM BAPABO INIOWAAL OTBEPCTHA 0O0LEKTHBA YBEAHUHBACTCH MM
yMeHbUIaeTCs BABOE.

I!epu}KEK, KOTOpRIE MPUXOAUTCA MPOH3BOOUTEL Mepen ChEMEKOH.
Hefictaue csera Ha NJAEHKY MOXKHO DEryJIipoBarTh ABYMS CIIO-
cobaMu: H3MEeHss OTBEpCTHE AdapparMbl WM H3MEHHsd BH-

! Ha nepBmil B3rAj HEMOHATHO, TModYeMy Malkle OTBEpPCTHA
oboanaualores Bomblimi uncaamu, OOBSCHEHHe 3aKIIOYACTCA B TOM,
4TO umCJA YKasdHLl HEe NOJHOCTBIO, a COKpauielHo, Tak ke, KaK 5To
clenaHo M Ha WKaJe BeAepmex. Kamioe W3 STHX UiCed MOKasbipaeT
BEJHUHHY TaK HAa3biBAEMOro OTHOCHTEJNbHOLO OTBEpPCTHS
00BbeKTHBa, KoTopoe OyAeT HCNOJb3OBAHO VA NOJydYeHus uzobpa-
MEHHS Ha NJeHKe NpPH YCTAHOBKE TOIC HAM JPYTOro OTBEpCTHS [Ha-
thparmel,. BenuunHa OTHOCHTENILHOrD OTBEPCTHA BHIPAYKAETCs OTHOWIE-
HHeM JHaMerTpa OoTBeperHA  Avadparmbl K (DOKYCHOMY paccTOAHHIO
nauxoro ofbektHea. Hanpumep, ecnn ycranosuth B annapare «JlioGu-
Tedk» HAaHOOJBLIEE OTBEpCTHE AMachparMel, To JAHAMETp STOro OTBEpCTHS
cocTaBuT OKodo 1,7 eM m GYAET OTHOCHTBCH K (DOKYCHOMY DPACCTOSIHHIO
o0nexktaBa (7,5 em) kax 1:45. Ha mkane gnagpparm ykaseipaercs He
Bce OTHOIIEHHEe, a4 TOJbXO ero BTopoili wied, uncao 4,5. Ecnu yerauo-
BHTL DHYAXOK AHa(parMbl NpoTHE COCCAHEero [AeNeHHs IIKAMM, TO
aMaMeTp OTBEPCTHA COKPATHTCH H OYAeT OTHOCHTHCH K (DOKyCHOMY
pacctoanmio kak 1:56; 3To omnouete n 0003HAYAETCS HA IUKade
aumadparm udeaom 56 H T, I

Illkana nuadparm COCTaBAEHA € TaKHM pacderoM, 4ToOH nmpH mne-
peBole pHUAMKKA HA COCEIHEe AefeHue AHAMETp OTBEPCTH OGLEeKTHBA
uamensncs 8 1,4 pasa. Ilnowanp oTeepcrna npy 3TOM H3MEHAETCs B
1,4 1,4 pasa, T. e. BIBOE; BO CTOJILKO e [a3 H3MeHACTCH H HAPKOCTh
CBETOBOTO H300paKeHHA, Co3aaBaevoro o0BEKTHBOM Ha MJeHKe.
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nepskiy. [eiictBre cBera wa NMJAGHKY HE H3MEHHTCH, ecau
COKPaTHTh BBIIEPIKKY BIABOE H OLHOBPEMEHHO YBEJIHYUTH
BABOE OTBEpPCTHE auadparmsl (1. €. YBEJAHUHTL HPKOCTH CBE-
TOBOrO H300paMKeHus, KOTOpPoe nagaer NPH OTKPLITOM 3a-
TBOPE Ha NOBePXHOCTh nyieHKkH). Tlyerh, HAlpUMEp, 110 ONbITY
WM TI0 pACHeTY HAM H3BECTHO, UTO B HEKOTOPHIX YCA0BHAX
caenyer (ororpaduposath npu gHadparme 8 ¢ BHAEPKKON
/50 cexynnsl. [elicTBHe CBeTa HA MJIGHKY He H3MEHHTCH,
€CJH MEl ePECTABUM yKasaTe/b BHIEPIKEK Ha cocefHee fe-
Jenne — /gy CeKyHIB B OAHOBPEMEHHO YBEJTHUHM MJIOUIa b
orBeperus auadparMel BAROE, YCTAHOBHB yKasaTe/b MPOTHB
cocenHero genenHs 5,6. [elictBue crera Ha NJIEHKY He M3-
MEHMTCA H B TOM CAydYae, €C/d MBI YBCAHHYHM BbIAGPIKKY
BJIROC M BO CTOJILKO JK€ Pa3 YMEHbLUINM [JIOLLaAb OTBEpPCTHS
nuagparMel, 1. e, GyaeMm QororpadHpoBaTh ¢ BbIACPIKKOH
/55 cexyHan u auadparmon 11.

Hamenss orseperue nHadparMbl, Mbl HE TOJbKO H3Me-
HsieM SPKOCTh CBETOBOrO H306pajrkeHHs, HO M pPe3KOCTh
n3ofpamennss NPeAMETOB, PACNOJOMKEHHBIX He B [J0C-
KOCTH HaBOAKM, a Ha APYrHX paccrosHusx or (oroanna-
para.

Ilpy Hapoaxe Ha PE3KOCTb MO MATOBOMY KPYIKKY 3€p-
Ka/bHOTO BHAOHCKaTeas KaMepbl «J/lioGuTenns Jerko sae-
THTbH, YTO B HEM BHHO PE3Koe H300parkeHne He TOJbKO TOro
NpeaMerTa, Ha KOTOPBIA NMPOW3BORMTCH HaBOAKA, HO TaKuie
H IPYTHX NMPEIMETOR, PACHOJOMEHHBIX HEMHOTO Aalblle oT
Kamepsl H HEeMHOro OJIHME K Hell.

Hanpasbre oGBEKTHB BHIOHCKATENsl HA KHHTY, NOCTam-
JeHHYI Ha paccrosnud 1,0 s, Bpawas odbekTHs, yeraHo-
BHTE €ro B Taxoe JI0JOoMKeHHe, YTOOB H300parKeHHe KHHTH
B MATOBOM KPYKKe Oblj10 HaHOONEe PESKHM. 34TeM NOCTABL-
Te ellle JBE KHHTH — OfHY Ha pacrosivun 1,4 M, apyryio —
Ha paccroanum 1,7 A ux H300pameHus OyAyT MOUTH TaKH-
MH K€ PEe3KHMH, KaKk H300pa)eHHe KHHTH, Haxonsaueics
na paccrogHuu 1,5 #, B Tak Ha3BIBAEMOH «TOUKE HABOJKHY.
OnHAKO, €CH MePeRBHHYTL KpaliHue KHHIH HA pPaccTosiHue
omke | m n panswe 2 4 0T KaMepsl, HX H300paKeHHe no-
JYUUTCH B MAaTOBOM KDYIKKe BHIOHCKATENS HEPe3KHM, pac-
TJIBIBUATLIM.

PeskocTh MOHUMKAETCHA TOCTENEHHD, N0 Mepe yIajdenHs
OT IJIOCKOCTH HABOAKH; B H3BECTHBIX Npejesax yMeHbileHHe
[E3KOCTH OCTAETEs COBEPUIEHHO HE3AMETHBIM JUist [ilaza,
Uenm obbacHsercs 310 ABJIEHHe?
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Ha pucydge 6 Gblio NMOKA3aHo, uTo MyuKH CBETa, KOTO-
phie  HCXOAAT OT NPEAMETOB, PAaClO/OMEnHpX Gimke u
jladbilie NJOCKOCTH HaBOAKH, 06pasyloT Ha MaTOBOM CTEKJe
(MM TIEHKE) HEePesKoe N30DpaIKEHHe, COCTABJICHHOE HE TOY-
KaMH, a CBETOBBIMH KpymKaMu. OiHaKo cNOCOOHOCTD Ueas-
BEUECKOro TVIa3a pasfiHyaTh MeJKHe MPEAMEThl OrpaHuyueHa.
Bee KPYXKH, AHAMETP KOTOPBIX He Ipesbilaer '/ig MM, Ka-
JKYTCs HAM (NpH paccMaTPHBAaHHH HEBOOPYZKEHHBIM I1430M )
roukamu. [TosTomMy uzobpaxeHue npeiMeroB, kKoTopoe obpa-
jyercst HeGONLIIUMH CBETOBBIMH KpPVZKKaMH, BHAHO Hd
MATOBOM CTEKJE ¥ HA CHHMKE TAKHM JKe pESKHM, Kak
usofipaenie npeaMera, Ha KOTOPbIH NPOH3BOAMNIACH Ha-
BOJKA,

Paccrosine Memxay OJMKHHUM M AAJbHHM NPEAMETAMH,
KOTOpBlE H300paKalTcd Ha CHMMKE De3sko, Ha3HBaercs
ray6HHONR pe3ko H3obpaxKaeMOro npocrTpaH-
CTBA HWIH, Kopode, TAYOHHOH PE3KOCTH.

Pesxo u3ofpazxaeMoe NpPOCTPAHCTBO PacnpocTpaHaerca
B JIBYX HANPABJIEHHAX OT MIOCKOCTH HABOAKH — BJIHIKE K Ka-
Mepe H BAaab or Hee. IIpu 31OM y4acToK OT IIOCKOCTH Ha-
BOIKKM O NepeiHeil TPaHHIbl Pe3KOCTH BCerjga MeHblle, 4eM
YUaCTOK OT MJIOCKOCTH HABOIKH 10 3aAHeH rpaHuIlbl pe3ko-
CTH; UHAYE TOBOPS, MJAOCKOCTh HABOAKH DaCNoOJOMeHda He B
cepefiMHe BCEro pe3ko H3obpariaeMoro npocTpaHcrsa, a
O/uiKe K ero mepeiHef rpaHuue.

Iuapparma oOBEKTHBA TMO3BOIAET YBEJAHUHTH NIYOHHY
NPOCTPAHCTBA, KOTOPOE H30Opamkdercs Ha CHHMEKe pPE3KO.
[Mpuuuna storo sakaiouaercs B ciaeyiouem. Ecnn nponsse-
CTH HABOAKY H4 PE3KOCTh Ha KAKO-1HO0 npefMer, HanpH-
MeD Ha NeHek, n3o0parmentbii Ha pucyHke 10, n1pH HAHOO/IE-
[WeM OTBEPCTHH AHa@parMmbl, To NYYKH CBET4, KOTOPHIE HC-
xoaar or touex A n b, HaxoaAwAxes 6auKe U gadbie mn1oc-
KOCTH HABOJKH, 00pPAa3yioT Ha TUIEHKe He pPe3KHe TOYKH, a
pACTIIBIBYATLIC KPVIKKH CPABHHTENLEO 00JBIIOT0 AHAMETPA.
Hzo6pamenne efefi, 0T KOTOPBIX HCXOMAT ITH NMyUYKH Jy4dei,
OKaMKeTca Ha CHHMKE HEPE3KHM, Ecan YMEHLUIHTL OTBEDCTHE
auadparMel, TO JYYM, HCXOAsUINe H3 TeX ke TOoHeK, OyiayT
agaTh HA MOBEPXHOCTH IVIEHKH y3Ke B BHAe KPYMXKKOB OUeHb
MaJoro AHAMEerpa 1 Hsobpakenue eqell Ha CHHMKe OKaxKer-
CSL TAKHM K€ PE3KMM, KaK H H3oOpaeHue NHA, HAXOAsIE-
rocs B TOUKe HABOJKH.

Hyxto nob6apuTh, 4TO NIPH NOMOLIH MATOBOIO KpyrKa
.’{EPKQJBIIDI‘(J BHAOMCKATEAA Mbl HE MOXEM ONpeae/uTh, KaK
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pequka Oyner rayfuna pesko #306pamaeMoro npocTpaHer-
Bd. ¥ OOLEKTHBA BHAOHCKATEs HeT fuadparMbl; B HeM BHJI-
HO peskoe M300paxeHue JHIIL TEX IPEAMETOB, KOTOpPHE
pacroJokKensl B IJIOCKOCTH Haponkn., Maobpaxenne nped-
METOB, Pacno/IOXKeHHbIX Ha APYTHX PACCTOSHHX OT annapa-

Td, MOXKeT OBITh Pe3KHM, HECMOTPst Ha TO MTO B MaTOBOM

Puc. 10, Tlpy yMenbuiesnn otBepeTHa AnapparMel H3o0paKeHHe Kam-

10i cBeTAULeRcs TOUKH 0BpasyeT KPYMOK OueHb Majloro nHamerpa, Ko-

TOpBIE BOCNPHHAMAETCS ryasoM, kak Touka. [TosTomy npeamers, pacno-

JIOMEeHHEIe He B [J0CKOCTH HABO/IKH, a4 AablUe OT annaparta HJH Oune
K HEMY, H300paKaloTea Ha CHHMKe Pe3Ko,

KPYJKKe OHM BHAHB pacnisiBuaTeiMu. [las toro urobel co-
CTaBHTh HATVISJHOE NpEeJCTARJIEHHE O TOM, KaK NOBbILIAETCH
rayGuHa PE3KOCTH NPH YMEHBIIEHHH OTBEPTHs AHa(parMsl,
MOJMKHO BOCHOJB30BATBCS MATOBBIM CTEKJOM, OTKPBIB 3dj-
HIOI0 CTEHKY annapara H NIOMeCTHB CTeK/I0 Ha MecTo TMIeHKH.
Urolpl Jydile BUAETh HEAPKOe HaoOpaxerne, KoTopoe 6y-
JIeT NajaTh Ha MaTOBOE CTEKJIO TPH MaJiblx OTBEpCTHAX AHA-
parMsl, Ha AaniApaT MOMHO HAKHHYTH CBEPXY TEMHYIO
tKannL. POTOCHHMKH, NpHBefeHHble HHxKe (pue. 11), noxassr-
BAloT, HACKOJIbKO BO3PACTACT IJIyOHHA PE3K0 H3o6parkaeMoro
npocTpaHeTBa npy GOTOrpadHpoBaHHt ¢ MaJBIM OTBEPCTHEM
Juaparmel.

[lpn Haposke Ha JI00YIO TOUKY MOZKHO BCerja paccuM-
TarTh 3apaHee, Kakue NPeAMeTH (Ha KaKuX pPacCTOAHHAX OT
potoannapara) OyAyT nsobpaxmeHul pesko npu (ororpadu-
POBAHHH € TEM HJH HHbIM oTBeperHeM jguagparmbl, [logpo6-
HEe 5TO H3JA0MKEHO B riase 4,
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Puc.ll. [lpn nanoake Ha TOUKY, DACHONOMECHHYI0 MEMIY OMIKHEME H
yHANCHABIME TIPCAMETANH, | CHEMKe C MAJbM OTBEpeTHEM Auadparibt
MOMHO HMOJMYUNTH OAMHAKOBO peskoe naolpanenne NPEAMETan, pacnodo-
wenHnx BOANAH W BRagm or QoToannapara



Bupouckarenu

Bunonckareas Qoroanmapara caymRur Jif Toro, YTobbl
OnpeleNnTh IPaHUILBI NPOCTPAHCTBA, KoTopoe 6yaeT usodpa-
#eHo Ha cHumxe. OH NO3BOJIAET MEPEN CHEMKOH H B CAMBI
MOMEHT cheMikn Habaioaarh aa dororpadgupyeMuMi 06BeK-
TAMH M BHAETH, KakuM GyAeT HX H300paKeHHe Ha CHHMEKe,

Doroannapar «J/lio0nTe s> CHaOMEH ABYMA BUAOHCKA-
TeIAMH — 3eDKa/IbHEIM H PAMOUHBIM. YCTPOHCTBO 3epKan-
HOTO BHAOHCKAaTeas OBIIO YIKE OMHCaHO BhiLie. PamMouHbli
BH/OHCKATENL COCTOHT M3 IBYX KBaJpPATHBIX OTBEpPCTHI B
OTKHAHBIX HIHTKAX, 00pasyloniux WaxTy 3epKaabHOTO BHIO-
nckateas. Jas Toro uTOGBE N0AB3OBATHCA PAMOYHBIM BHJIO0-
HCKaTeNeM, HYMKHO cHauajJa ocBOOOAMTH LIMTKH, a 34TeM,
KOTJld OHH OTKPOIOTCS, HAXarh Clepeld Ha OTKHIHYIO UacTh
liepeAHero WHTKA 10 ynopd. 3epKadbHblil BUAOHCKATE b TIPH
9TOM OKasblBaercs a3akpuiTeiM. Eean Teneps cmorpers
CKBO3b OTBEPCTHE B SajHEM LIHTKEe, TO B KBAAPATHOM OTBEp-
CTHH TNepejHero 1UHTKa BHAHO NPOCTPAHCTRO, KoTopoe Oyaer
nsobpameno Ha chuyvire. Ecau nocae storo 6yfer HyXHo
OTKPBITh 3ePKANBHBIA BHAOHCKATENL (WJIH 3aKPBITH WTOPKH
175 TIepeHocKn (oToannapara), To AOCTATOMHO HEMHOTO OT-
TAHYTh 34AHION IITOPKY INAXTH Ha ce0si, B HAIPABJIEHHH K
3djHell cTeHke annapara, YToObl OTKIAHAS YaCTh NepeaHeil
ITOPKH BCTA/A HE MECTO,

3epKanbubIM BHIOHCKATEIEM MOAL3YIOTCH OGBIYHO ML
B T€X CJyyasX, KOIld HABOAKA Ha DE3KOCTL NPOU3BOANTCS
No MATOBOMY KPYAKKY. Ecau e 00bEKTHB yCTaHABIHBAIOT
0 I1IKaJje pacCTOSHMI, TO 3HAUMTEILHO YAOOHEe N0Jp30-
BATLCA DAMOYHBIM BHAOHCKaTeneM, [leno B TOM, YTO NOJAb-
30BaHHE 3EPKAJTbHBIM BHAOHCKATEIEM CBA3AHO C ABYMS He-
yaoGerBami, Bo-nepshix, n3o6paikeHne BUIHO B HeM mnepe-
BEPHYTHIM CJIEBa HANPABO, KAK U B JIOOOM 3epKane. 310 He
HMeeT 3HAYEHHA NPH CHLEMKE HeMOABHIKHLIX MPEAMETOB, HO
KpaitHe HeynobHo, ecsii 00BEKT NepeMeltaerces: B To BpeMs,
KOrjia OOhEKT NEepPeABHraeTcst c1eBa HANpaBo, ero H3obpa-
HeHHe B BUAOHCKATE/Ie NEPEABHIACTCA B NPOTHBOMOJOMKHYIO
CIopony, Cnpasa HajaeBo, H HAOBDPOT.

Bo-proprix, uroGbl BUieTL H306paKente B 3epKaIbHOM
BUAOHCKATEIE, aniapar HNPHXOJHTCH NOMEILATL Ha 3HAYH-
TENLHOM pPaccrogaHuy oT riaas, l'\|‘!Hﬁ.‘iHSl-ITGJib}IO Hd YPOBHE
rpyad Qororpada (pue. 12). 370 nosoKenue anmnapara
HNPHTOLHO JIHLIL JIT8 HEKOTOPBIX CLEeMOK, TaK Kak BRICOTY,
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Pue. 2. pasnasnoe nonokenne gotoannapara «/Tobureiss [IPH 0JIb-
30BAHHN 3CPKAIBHBIM (cacna) n PAMOUHBIN (CNIPABA) BHIOHCKATEIIMH,

a KOTOPOH Caeiyer noMectnth Goroannapar, BHGHPAIOT B
3ABHCHMOCTH OT TOTO, KAk HaMEHAeTCs Hz00pamenie 00LeK-
TOB CLEMKH TTpH (ororpapuposanun ¢ Hojee BHICOKOH HiIH
HH3KOH Touex. MomHo 3apaHee CKasark, UTO ¢ VPOBHS a3
NPHAETCA NenaTh 3HAYNTETbHO 0G0/bHIE CHUMKOB, YEM C
YpoBHsl rpyuau Qororpada, a Aas CBEMKH C YPOBHSI Va3
NPUIETCH MOJIBL30BATLCS PAMOYHBIM, d HE 3epKaJjbHBIM BHAO-
HeKdTe/NeM.

B 10 e ppems sepranbHbiil BHIOHCKATEAD B HEKOTOPBIX
Caydadax MOMer OKasarhesd upespwluaiino noaesnuiv, HMiorga
GbIB&ET HYIKHO NPOHIBECTH CheMKY ¢ 00ee BBICOKON ToukH,
ueM ¢ yposHs raas. Ilpu s10M vacro JocTaTONHO NOAHATEL
annapar QMWL Ha noamerpa voime. Ecawn v Qotorpada ner
BO3MOMHOCTH NOAHATECA CAMOMY AOCTATOUHO BHICOKO, MOIK-
HO nepeBepHyTL annapat (Tak uTOGLI CMOTPETh B 3ep-
KanpHbIH BUAOHCKATENL CHu3y) 1 (hororpaduposaTs, 1epKa
€ro Ha NPOTAHYTHIX BBepX pykax. Takum crnocodom MOmIo
GororpaupoBath, HanpHUMep, B YJAHUHON TOJME, B CTEMN,
Ha Jyry # B T. II. MecTax, Ii¢ HeT A0CTATOMHO BHCOKHX To-
YEK CHLONMKH,
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O6a sugonckarens Qoroannapara «lliobureinby nawoT
Haubogee NMpapHAbLHLIE INOKA3AHHA TIPH (IJUTOI‘pa(]J“HpQBaHHH
¢ cpeannx paccrosunii HasoikH. Ecan ke KaKoit-1n00 H3
NpeIMeToB CheMKH pacnosoxen Gunae ZT'5 M or dbortoanna-
para, TO HM PAMOYHBIH, HM 3€pKAJbHbI BHAOHCKATE/H HE
MOTYT AaTh TOUHBIX noxazanuit, [Ipuunsa TOr0 sACHA H3 pH-
cyuka 13. Jlepeso, NoKazaHHOE Ha PUCYHKE, HAXOAHTCH Ha
paccroauui Gojee 4 4 OT annapara; ecid ero n3o0pamenye
HoMelmaeTcs MeJHKOM B BHAOHCKATEAE, TO OHO GYHET H30-
Gpakeno NeJAMKOM H Ha chuMKe. B TO Ke ppems H300paNe-
Hie HeGOMABLIOH eNouKkH, KoTopas Haxoautcs BOGIE3H OT
(oToannapara, HanpHMEp Ha PacCcTOAHAH 1—2 M, He nome-
cTHTCS B BUIOMcKATeNe 1esukom. HeemoTpst Ha TO UTO B BH-
poucKare/e OyaeT BHAHA JHIIbL €¢ BeplIHHA, HA CHHMKE By-
er HaoGpakeHa TAKIKE H ee HUIKHA YacTb,

Ilpu ¢ororpadupopaini O06LEKTOB, PACHOIOMKECHHBIX
Game 2—3 M OT KaMepsl, B IOKa3dHus BHAOMCKATE/EH
NPHXOAHTCS BHOCHTE HEGOMBIIYIO HONPABKY. O6a BHAOHCKA-
Teas Kamepsl «JlloOHTCALY MOMEUIEHDl HAl OOBEKTHBOM.
ITostomy npu Qororpa@upoBanuyu ¢ BaUSKHX PacCTOSHHH
KAMEpY CJeyer pACmOJIOMHTL TaK, 4YT0OH B BHOMCKA-
Teqe Obl BUAEH YYACTOK IPOCTPAHCTBA, HAXOAAMUCH
HeMHOTO BBIIE MPEIMETOB CLEMKH, KAK NOKasaHo Ha pi-
cyuxe 14,

Puc. 13. ITpu hororpadiipoBaniii yAadeHHEIX NPEIMETOR B BUIOHCKATE-
A€ BHAHO TO Ke, 4T0 OyAeT H30OpAMEHO Ha CHHMEE Haobpawenig
GIM3KO PACHONOMKEHHBIX MNPEAMETOB B BILIOUCRATENE {BBepxy) H Ha

nAeHKe (BHIIZY) He cOBMaraioT.
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Kak sapaauth ¢oroannapar naeHKoim

ITneHka A annapatos  «Jlwburensy, <«CoyrHHK» H
«MockBa», T. e. A5 CHHMKOB paamepoM 6X6 wian 69 om,
BHIIYCKACTCA B BHAe JeHT wHpHHOH 6,15 em u aannoi
81,5 ¢at. JIeHTH HAMOTAHHL HAa JACPEBsIHHBIE KATYIIKH BMECTE
¢ noJdocoll mioTHoR GyMard, KoTopas oKpaueHa ¢ oaHof
CTOPOHBI B U€pHBIH, a ¢ APYrofi — B KpACHBIH HJIH OpaHKe-
Belll 1uBer., Jra OGymara J0CTAaTOUHO CBETOHENpPOHHIAEMA,
yToOB NPEHOXPAHHTL NJEHKY NPH 34psAAKe H DA3PAAKE OT
Bo3aeHeTBUS pacceaHHoro cosHevsoro cera. OaHaxo nps-
MBIE COJIHEUHBI® JYUH MOLYT NMPOHHKHYTh CKBO3hL 3allUTHYIO
fyMary, a Takie B MPOMEKYTKH MEKAY KPAAMH KaTyLIKH
u J1eHThl. Kammasa KaTymKa ¢ MJIeHKOH 34BepHYTA B CTAHHO-
Jepylo Oymary AJs 3allliTel OT cBeTa H culpocTH. Ha onuoil
JIEHTE MJVIEHKH MOMKHO chefats 12 CHHMKOB.

Karywxy mapoxoil nieHKH sak/aibBaloTcs Henocpei-
CTBEHHO B KaMepy npn o8EIUHOM OCBELUEHHY CBETd, HO He Ha
COJIHLE, & B TEHH WJH B MOMELIeHUH,

Host sapsuikn kameps «Jliobureds» (puc. 15) oTkpwi-
BAETCs 3ajHss creHka annapara. [1pu srom He HYXHO npu-
BOHTE (oTOANNApPAT B NOJOKEHHE /sl CHEMKH, T. € OT-
KpHBaTEL WITOPKH 3epKajibioro BupoHckarens. OOBLEKTHBH
BO BpeMsl B4APSOKH ANnapara TaKmKe CJAelyeT 3aKpbBBATDL
KPBIIKOH, YTOOB HE MOBPEAMTHL HX.

BuyTpu KaMepsl HMEOTCH ABA YrayGjeHns, OAHO H3 Ko-

Puc. 14, Bunouckarens doroannapara «Jlio0rTensy ais CcHUIMKA ¢ pacs
CTOsAHNA Omike 2 M HeoOXOZMMO HAaNpaBJATh HEMHOro Bbille 00LEKTOB
CBEMKH.
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Pue, 15, 3apaaxa dboroannapara
«/Ti06nTenny

1 — npueniyio KaTYWIKY moMenta

IHE3no B pepxHelt \mcn}( u:!Me]ﬁ;J:mE f
HaUanQ IaULHTHOH AeHTH BeTamasior
HWeab IpHeMHOR KaTywkw: 4 — noBep-
HYB 3aBOAHVIO TONOBKY Ha Henonusiii
WIAH noddwil oGDuDL RATYVIIKY & NaeH-
KOl MOMEULAIOT 0 FHE3AC. B HHHH o
HACTH KaMephl: 4 — npHaepKuBaR Ka-
Tyumsy . ¢ m/AEHKO{l B rHesne. noBopo-
TOM  SABOAHON FOAOBKH  HaTArHBAOT
MEHTY. 5§ — 0pH  3akpriTol) et
CTEHKE KAMEDH MepeMathisaior nicHky
A0 HOABAEHHA B eMOTpOBOM OKHe 11

Pol ale

TOPHIX [peAHAZHAYEHO /LIS NOAalomledl Karywkn, a apy-
roe — fas npuemnoil karymki, B yrayGienne, paciodoiKen-
1O€ NPOTHB 3aBOAHON TOJOBKH ANA NEPEMOTKH NJEHKH, MO-
MewawT npueMnylo xatymky. Ha opuom kouue ocn 3710#
KATYIIKH MMEETCq TONepeuHas Mpopesb; B Hee JAOMMHEI
BOHTH BHICTYNB, HMEIOLLHECS Ha ocH 3aBoAHOH ronosku. Ocb
NATYWIKKW [popezaHa Mo JAJuHe HacKkBo3b Y3Kol 11eblo.
B a1y wmens BCTABAACTCA TPEYTOALHLIH KoHel OyMaKHOH
JeNTH, 3alHIalouel IIeHKY 0T CBeTa.

Briys katywiky ¢ nieHKoll M3 ynakoBKH, 0CBOOOXKAAIOT
KoHel samuTtHoll OyMard, 9T0T KOHEN BCTABASIOT B 1IE]b
npHeMHON KaTyikn (¢ Tolt cTOpoHL OcH, TAe IIedb JAJHH-
nee). Ilpn namMarsiBaHUK Ha NPHEMHYIO KATYUIKY 3allluTHad
Gymara [o/Kna JOMHTbCA HYepHoH cTopoHoH K oCH KaTylu-
KM, a KpacHoH cTOpoHON — Hapy:ky. JleBoil pyxo# npuiep-
AHBAIOT KaTYUIKY C ITIJIEHKOH, 4ToOBl JIeHTA He Morja ciy-
yailHo pasMoTaTLCHA, @ TpPAaBoil Aesalor npHOJH3HTENBHO
oaun obopor saBoanoli rogosku. ITocie sToro Karymky c
(WICHKOM Kaagyr B yrayb/eHne NpoTHBONONOKHON YacTH Ka-
Mepsl, 3aBOAHON TOJOBKON C/Ierka HATATHBAIOT JEHTY, YTO-
Gul POBEPHUTHL, POBHO Ju ola Jekur. Iloxka sagnas crelika
KaMepbl OTKPBITa, MOMKHO HaMaThiBaTb HA NPHEMHYIO Ka-
TYWKY TOALKO HAYan0 3allMTHON JeHTB, T. e, JelaTb HE
DOJIbIIE JABYX TMOJMHBIX 060pPOTOB 32BOJHON TOJOBKH; 3aTeM
34/IHIOI0 CTEHKY KaMephH 3aKPLIBAIOT, OTKPLIBAIOT 3aCJA0HKY
KPACHOTO CMOTPOBOTG OKOWIKA H HAYHHAIOT NPH MOMOLIH
34BOIHON TOJNOBKH NEPeMATHIBATL MJEHKY. Hepes HecKoabKo
00OpPOTOR B KPACHOM OKOLIKE TOABJACTCHA M300paxKenue py-
KH € YKa3aTe/NLHbIM [adbueM. DTOoT 3HAYOK HAXOJAHTCs B
TOM MecTe OYMaKHOH JIeHTHL, FAe K HeH MpHKpenjeHo Ha-
YAJM0 JIEHTH MJeHKH. 3aBOAHYIO TOMOBKY MeAJeHHO Bpa-
LLAI0T 10 TeX 1ep, MoKa B OKOUIKe He nokaxercs nudpa «ly.
D10 3HAUMT, YTO MOIKHO MNejaaTh nepebiil cHuMok. [las Bro-
POro CHHMKA CJOCAYET MPOABHHYThL JEHTY A0 HOSBJACHHS B
cMoTpoBoM OKHE LUbpPE «2» 1 Tak gajee. 3acJ0HKY Kpac-
HOrO OKOLIKA JYYIIE OTKPHIBATL TOMBKO Ha BPEMS NEpeMor-
KH, TaK KaK CJAUIIKOM SIPKHH CBeT MOXKEeT NPOHHKHYTD
CKBO3bL KpACHOE OKHO M 3aumuTHylo Oymary. B pesyabrare
NeHCTBUSA NPAMBIX COJHEUHBIX jyuell nocpein HeraTHBa Mo-
JKEeT TIOABMTLCA M300paKeHMe KPylKKa ¢ HOMepoM ouYepe-
HOTO CHHMKA.

TMocae toro Kak caenaH nocjienHuil CHIMOK, 3aBORHYIO
rOJIOBKY BpalIaiorT 70 Tex 10p, NoKa KOHEL 3alUHTHOH JeH-
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TH He Gy/eT NoJdHOCTLIO NePeMOTal Ha MPHeMHYIO KaTyIIKY,
34101010 CTEHKY KAMEphl OTKPLIBAIOT (B TEHW HAH B ITOME-
INEHUH) H OCTOPOKHO, He NABAst 3ALUMTHOH Gymare paspep-
HYThCS, BHIHHMAIOT NPHEMHVIO KATYIIKY ¢ JeHTol. Koweil
JIEHTBI 3aKJEHBAIOT DYyMaxKKoH, KOTOpasd HMeerTcs Ajus 3TOH
Heqy Ha KOHIE JIeHTH, H 3aBEPTHIBAIOT B YEPHYIO GyMary
HJIH CTaHHOJEBYIO 0DEPTKY AJs 3alUHThl OT CBETA H IBIIH.

Mopanox AeHcTBHE npH CheMKe

Has toro urobel noaroroBuTs Goroanmapar «JloGu-
Tedb» K CheMKe, Tpedyercs o4eHb Majo BpeMeHH. 3apsKeH-
HBIl annapar npakTHYeCKH BCerga rotos ats cbemid. On-
HAKO, YT00bl H36eMaTh OMHNGOK, KOTOPHIE HACTO BCTPEYAIOT-
Csl IPH MepPBHX CHEMKAX, BAMKHO TBEPAO 3aMOMHHTL Onpese-
JeHHbllt nopsanoxk peficreuid. [Mocae toro kak on Gyger Xxo-
POIIO YCBOEH, OMIHOKH MOryT OBITH JHUIE PeAKUMH HCKJIIO-
venuaMH, Hauunaomemy MOXKHO NOCOBETOBATH HECKOJBLKO
pas NOBTOPHTL Bee JeHCTBHS NO MOJrOTOBKE anmaparta K
ChEMKE, HE 3apsKas annapara niaeHkoif. MoKHO TOBTOPATE
9TH JeHCTBHA M Noc/e 3apAlKH annapard, HO Mepen HaKu-
MOM HA CIYCK 3aBeJeHHOI0 34TBOPA HAlD 3aKpLIBATh 00BEK-
THB KPHLIIKOA H MOC/E TAKOH «CBEMKH» HE NepeMaTHBATh
nieHky. Elle Jyulle 3aqouth B annapar He KATYWIKY C
IJIeHKOH, a JHlWL GYMaKHYI JEHTY OT Yie HClOJb30BaH-
HOH TJIEHKH, TONPOCHB  KOro-1udo 3 pororpatos e Bbl-
GpacuBaTh ee,

HejicTeus, HeoOXoJHMBIE 18 MOATOTOBKH (oroannapa-
Ta «JlioBurenp» K CLEMKe, Jiydlle BCErO IMPOH3BOAWTL B
C/IeAyIOlEM MOPSAKE:

1) Cusarb KpbluKy ¢ 06beKTHBA H OTKPBHITH MITOPKH BH-
JoHCKaTe s — 3epPKajbHOr0 MIH PAMOYHOTO, B 3aBHCHMOCTH
OT TOro, KaKHM H3 HHX INPEANoJaraercs BOCHOJb30BATLCH
NpH ChEMKe,

2) Paccuurarh BRIEPHKY H OTBepPCTHE AMa(parMpl, He-
o0x0auMBlE B AAHHEIX YCIOBHSX (0 TOM, KAK 3T0 fejaercs,
CM. TJaBy 3). YCTaHOBHTL YKasaTeld BhIIEPKIH H JHA-
(hparMbl MPOTHB COOTBETCTBYIOLIHX 0B03HAUEHHH Ha LIKa-
JiaX. 3aBecTH 3aTBOP.

3) Boibparts TOYUKY, npu cheMKe ¢ KoTopoi ¢ororpa-
(hupyemble 00BeKTH OYAYT XOpOUIO BH/HLI B BHIOHCKATEE,

4) Ilponspecry HABOAKY Ha pPE3ROCTL NO WIKAJe pac-
CTOAHKH WM [0 MaTOBOMY KPVIKKY 3€pKaJbHOr0 BHIOHCKE-
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reqan (nojpodHee o crocoBax YCTAHOBKM Ha PE3KOCTh CM.
raasy 4).

5) He oTphiBas raasa oT BUIOHCKATENN, MIABHO HAXKATE
ia CNyCKOBOH TPOCHK (WAH CHYCKOBOH puivar) 3aTBopa.
Eesn cLeMKA MPOH3BOAHTCA Ges mTardea, ¢ pyK, 10 OAHO-
BPEMEHHO I-IEOOX(J,’IHMG‘ CJIeAHTE, yTohe B MOMECHT ClycKa
zatpopa Qoroannapar Obul B yeroHUHBOM moJokenun, Kpo-
Me TOro, HCOGXOAHMO POC/CANTh, He HAKIOHEHA Jiil KaMepa
prpaso MM BJIeBo. Chenath STO JIETKO: ecJgH B BHIOHCKA:-
Tese BHIEH TOPH3OHT, HHIKHAS /I BEDXHSA CTOPOHA pam-
K1 BILAOHCKATENI MOJKHA OBITL NMapanieabHOll ropH3oHTY;
eC/i BHIHBL BepTHKA/IbLHBIC JHHHH IPEIMETOB, TO GOKOBHIE
CTOPOHLL PAMKH BHAOHCKATENST CAEAYeT PacnojoiKHTL Ia-
paJlIebHO STHM BePTHKAJLHBIM JHHHAM,

6) OTKpHITH CBETOHENPUHHIACMYIO SaCJOHKY CYETUHKA
CHHMKOB, NEpPEMOTATh MJEHKY A0 MOABJGHHS B OKHe CUer-
uiKa HOMEpa OYEPEAHOr0 CHHMKA H SaKpBITh OKHO CUETUHKA
3acJOHKOR cHoBa. Eean caepyiomero CHHMKa genars He
HYIKHO, 0OBEKTHB HeoGXONHMO 34KPHITH KPLIIKOH U CJI0-
KHTh UITOPKH BHIOHCKATENS,

llocne roro xak HasHauYeHHe W YCTPOHCTBO BeeX YacTeil
(boToannapara cTano NOHATHBEIM, MOXKHO NPHCTYRNATh K Mep-
BOH CLeMKe.

THTABA BTOPAS
KAK CHOEJIATH NEPBbBIE CHUMKH

Ilourn Rayneidi, kTo HaunHaer QororpadHpoOBATE caMo-
CTOATE/BHO, B3 MOMOUIH ONBITHOTO PYKOBOMHTEJS, MHITALT-
Csl Ha NMEPBLIX JKe NOPax caenaTh Te CHUMKH, KOTOpbe MHTe-
PECYIOT €ro, H He 3a1yMbIBAETCH HAN TeM, KaKHe H3 HHUX
MOKHO chenath Oes saTpyiaHeHHi, a KaKue OKamyTcs nmpo-
CTO HEBBINOMHHMBIMHE 418 Hero., OueHs uacto HayuHArOUME
CHCUIHT Ha NEPBOH XK€ JIEHTE NJEHKH CHENaTh CHUMKH, KO-
TOppie  peiko yaarrtes 06€3 HaAHUMsl ONBITA, HANpHMep
CHHMKH CBOEH ceMbH, apysell, mupoTibx., HauuHaomui
NMLITAETCS CHUMATEL HE TOJABLKO B YC/A0BHSX, B KOTOPEIX (DOTO-
rpagupopaTh HECNOMKHO, a B JIOOBIX YCJIOBHAX, A47Ke B Ta-
KHX, KOrHa W ONBITHBIH (DOTOrpad) MOMKET 0KasaThCsad B 3a-
TPYIHUTENLHOM noJ0KeHHH, B peayasrare o6HYHO 0KA3KI-
BAETCH, UTO 4YaCTh CHHMKOB Oe3HafelXHO HCIOpYEHa, a H3
OCTAJIbHBIX JWbL OAWH MM jBa Moryr Gojee HJIH MeHee
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yaoBaeTBopuTh (oTorpada, Aake HETPEDOBATRABHOIO K
cele.

ITpu GeccucTeMHOM criocofe JeHCTBUI HauuHaouLni He
B COCTOSHNH PA306DPATLCA B TOM, KaKHe NPHUHHBI NPHBE/IH
K Heyjaue B KAXJIOM OTAeJdbHOM cayuae, B namsti Hederko
BOCCTANOBATE TOMHOCTHIO BCE YCJAOBHS, B KOTOPBIX [e/1alnch
pasqmupBle CHEMKH; TeM 0oaee TpYAHO yrajarh, Kakue
HMEHHO N3 9THX YCJMOBHI npuBenn k neynauye. B stom eny-
yae mepBble CHIMKH HE YIaT €ro HHueMY, H, npojo/nKas ¢o-
rorpaupoBath, OH MHOrO pas MOBTOPAET OAHH W Te e
olHOKH.

Yro Jyullle CHATh HA MEPBOH KaTyllke MaeHKH

Ha mepeBIX NOpax pasyMHee NOHTH 10 APYroMy MyTH.
Buecro fecatka pasiHUHBIX CHHMKOB, Oogbliag 4acTh H3
KOTOPHIX €Ba JiH Oyer yJauHol, Ha TIEPBOH JeHTe Jyuile
ceaTh HECKOMBLKO CHUMKOB OJHOTO H TOIO e 00beKTa, 1o
H3MEHATh 11PH 3TOM BBIIEPKKY H NO-PA3JIHYHOMY NPOABUTDL
ux. M3 mosyueHHBIX HETATHBOR ABA WM TPH OYAYT HaBEPHA-
ka xopomrumu, CpaBHuBas Jy4uiHe U3 HeraTHBOB W OTIIe-
yaTKIL, COeJANHBIE ¢ HUX, C APYTUMH, MOXKHO OyJeT He ¢ uy-
JKHUX CJI0B, 4 HA COBCTBEHHOM OMbITE YOEAHThCS, KAK BAMHO
NIPABHALHO ONPEALIATh BEACPKKY U [IPABHIBHO NPOABIATL
rnenky. Ha omeiTe nepsbiX CHHMKOB BaM<HO HaYUHTBCA Tex-
HHKe ofpalleHnsi ¢ anmapaToM BO BpeMs CheMKH, TeXHHKE
nposB/ieHds W neuataHus. Ecau oCBCHTE TPH 3TOM Tpa-
BUJBHEIE TIPHEME! PasOTHl U MOHATH, OT KAaKHX YCJAOBHI 3a-
BHCHT [OJIVUEHHE [10JHOUEHHBIX H A0OPOKAUECTBEHHLIX He-
rATHBOB M OTMEYATKOB, TO B AafbHeHLIeM MoxkHo Syaer Ael-
CTBOBATH Vike He BCJENYIO HIH € UYMKHX CJIOB, & 06AyMalnio
W cOanaTe/bHO, 3HAfA crnocolel, KOTOPHE MO3BOJAIOT TOJY-
YiTh XOPOWIMII PE3y/LTAT H BO MHOTO Pa3 yMeHbUIAIOT BO3-
MOMKHOCTb OLIHBOK. ;

HeraTHBe NEpBOi JEHTH MJIEHKH, ECIH CAeNaTh CHAMKN
TAK, KaK OMWCHIBAGTCsl HIKE, BYAYT CAVKHTL B AdJbHEr-
[IeM TOJE3HLIM HarjsHeIM nocofHeM, CBOero poAa chpa-
pouHHKOM, Korma (ortorpady npuaercs OLEHHBaThL Apyrue
CHHUMKH, Cc/eJIaHHbIE HM, H OTBICKHBATL NPHYHHEL HX HEL0-
CTATKOB, UTCOB H36€MKATH TOBTOPEHHS CHETAHHBIX OLIHO0K
B JalkHenemM,

Bee cneMKH MOMHO pacnpefe’ath No CTeleHH HX CIO0MHK-
HoeTH Ha ciemyrouiue rpynnel. [lpoute seero Qororpapupo-
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parh Aio6be HEMOABMIKIBE NPEIMeTH NpPH JAHEBHOM OCBe-
werii. HeckonKko TpyaHee (oTorpagupoBath HENONABHNK-
jiple NpeAMeTsl MPH HCKYCCTBEHHOM OCBEUIEHHH, TaK Kak
oHO TPeOYeT ITPOAOJIKHTENbHEIX BBIULEPIKEK; MPH HCKYCCT-
BOHHOM OCBELUEHHH, HAMPHMEp ODLIYHDLIMH 3/1eKTPHUECKHMH
JAMIAMH, MOUTH BCerad npuxoiures qororpadupobars Co
wratuea. Fopasgo Tpyanee gororpa@upoBath 10ABHKHBIE
O(J'bel\"l'bi— ABHAKYILIHECH MAIIHHBI, HHBOTHBIX 1 B OCOﬁE‘H-
HOCTH .’IIO,EI.E‘I:ll, jJade ec/Hd CheMEa NMPpoHCcXoduT NpH IHEBHOM
cBeTe BHE MOMCIIEGHHE, T. € B YCJIOBHAX, koria Moxuo ¢o-
ToOrpaMpoBaTL ¢ KOPOTKHMH BhIACPKKavu. Hakonen, ciox-
110G BCEro CHHMATL NMOABHAKHBIE 0OBLEKTH BHYTPH MoMelne-
i, 0COOEHHO €CJH CheMKa NPOHCXOAHT HE JHEM, d npH
HCKYCCTBEHHOM CBETE,

[TosTOMy TIepBEIe CHHMKH NPOLIC ACJAaTh Bile NOMEILe-
Hufl, TpHYEM JyUIIe eIeJaTh X B CoAHedunil aens. Kaxoi
HMEHHO OOLEKT BHIOPATH AJst NPOOHONH CheMKH,— 3aBHCHT
or camoro (ororpaga. Takum 001LEKTOM MoXeT ObiTh, Ha-
npEMep, 34aHie, KOTOpoe OyAeT BHAHO Ha CHHUMKe Ha doHe
Heda WM APYIHX 3AaHHI, HA (QOHC OKPYIKAIOUMX ero je-
PEBLEB H T 11

[Tpu BuGOpe 0OBEKTOB A1 NPOOHBIX CHUMKOB BAMKHO
103a00THTECH O TOM, ‘-{T()ﬁl‘;[. BO-NEPBEIN, OHH f)b!."lll He-
NOABHXKHBL, TO JACT BO3MOMHOCTH CHOKOHHO libl6|}éi'l'1) 1101~
XOASIYIO TOUKY CHEMKH o MOBTOPATH CHHMKH He creiia,
e gyMas 0 TOM, YTO foJoKenne 00beKTa 3a BpeM CheMKi
MoKer HaMeHHThes. Bo-Bropoix, caeayer gororpaduponartns
¢ TAKMM PacueToM, UTOOb! HA CHUMEKe OBLIM BHAHLL H CO-
HeuHas, 0 TEHEBAS CTOPOHLL OOLEKTOB.,

Ilocae torp, Kag OODBEKT CHEMKH HaMeyeH, a annapar
sapsKeH INIeHKod, MOMKHO HPHCTYNATh K CheMKe, IMopsanox
AeHCTBHE Npu chemke Obll y¥Ke onucad peille, B raase |
Haunnalonii noka €me He 3HaeT, KaK PACCUHTBIBATEL Bhi-
HEprKKY M OTBEpeTHE [HHA(DPArMEl (nompobuee ob 3TOM
TOBOPUTCH HHxe B NaBax 3 H 4}. Jlua Toro urobbl cleaTh
nepBLie CHUMKH, MOMKHO 00OHTHCHL M 0€3 3THX DACcUeToB,
TAdK KdaKk CHHUMKH 5}")1)’1‘ CHe/MaHBL ¢ PASTHYHBIMU BBIIEDIKEKL-
MH; OAHA WJIH ABE U3 HHX (‘J}U{)T NpapHJABHBIMH, a ApyTrHe —
CAMIIKOM OOJABLIHMH 1 HELOCTATOUHBIMH,

Ecin cbeMKa Gyoer MPOH3BOAUTECH BHE THOMEMICHHH B
JCTHUH COJHEMHBLIE MeHL HA MJAeHKE YYBCTBHTE/IBLHOCTLIO
45 emnunyy DOCT, nprueM 4acth 00BLEKTOB CLeMKH Gyier
HAXOIHTHCH HA COJHIE, a YacTh — B TEHH, TO MOXKHO 3apa-
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Hee ckasaTk (mpuOMH3KuTeNbHO), uTo npK anadparme 11 gaa
CHHMKa OYIET MOCTAaTOUHO BBIACPHKH B Y50 CeKyHAML.

HEPBBIE IATHL CHUMKOB MOXHO CcAedTh, HE M3MEHsd or-
Beperna auagparmst (11) ¢ Beigepskkamu Yy, 'os, Yo B
gop ceRyHabL. [leficTBie €BeTa HA TJEHKY MOMKHO H3MEHATH
H APYTHM COOCO60M — HPH NOMOLLK Juaparmsl; A48 3TOr0
Claeayer CcheqaTh BCe CHHMKH C HeU3MeHHoH B])I,D,EPMKOI‘:{
(Y50 cexyHapl) H ¢ oTBepcTHAMH Anadparmbl 5,6—8—11—
16—22 1,

[Tocsie 5TOrO Chaefyer MepeMoOTaTh HBa Kalpa NJIeHKH
(mectoft u cenpmoit), He medast cuuMxos, Ilyeroil yuactok
JIEHTH [4aCT BO3MOJKHOCThL paspesaTh ee HocepeinHe HA ABe
YacTH, 4TOOBl 3aTeM NPOSABHTH KAXKAVIO MONOBHHY B OTAC/b-
noerd. I1aTh nocnaeanux CHHMKOB JIEHTH (¢ BOCHMOTO M0
IBEHAAUATBIH) C/lelyer CredaTh ¢ TAKHUMH e BHIACPKKAMH,
KaK W NepBhle MNATb, H3MEHSAs BHIACPKKH WA OTBEPCTHS
nyuagparmel. ;

HaBoaxy Ha peaxocTh Tpoule BCero NpoH3BECTH MO LKA
qe paccroguuil. Ecin yeraHoBHTh 00BeKTHB (oToanmapara
Ha paccroarue 20 a4 (T. €. TOCEPENHHE MEIKIY OTMETKAME OO
u 10 u), T0 Bee, uyto Haxoautcs B 10 4 o1 doroannapara u
Jagee, OyaeT M306pajkeHO HA CHHMKE pe3Ko (mpu Jobom
orBeperin mHadparmer). Ilpu Takoli ycTaHOBKE DOBEKTHBA
MPUAETCA NPOCHEAUTh JHIIL 34 TeM, YToOBl B npepeiax
CHHMKA He 0Ka3a/0Ch KAKOTro-11u00 mpeaMera, pachoqokKeH-
Horo Banmke 10 m.

Kak nposiBasite nepsbie CHHMKH

[MepByio JeHTy TJEHKH He HYKHO NPOSBAATH LEJTHKOM,
Ilocsie Toro xak Bce GYyHET NOArOTOBJAEHO I NPOSBIEHHS,
€e HYIKHO B TeMHOTe OCBOOOAHTL OT GYMAaXKHOH 3alHTHOMN
JIEHTH. 3aTeM JeHTY ClefyeT CJAOXKHTb BIABOe H PaspesaTh
nonosaM. Onna nososuHa OyAeT UPOABIATLCH, d BTOPas
OCTAHETCA LA TOro, Y4TOOLI (IPOABHTL € NOTOM OTAENBHO
(cM. riapy 7). YacTh JCHTBI, OCTABIECHHYIO A/ OTAGALHOTO
MPOsIBJAECHES, MOKHO CBEPHYTH B DYJIOH M TILATENLHO 3aBep-

! Ecin cwmenka GyIeT npoM3BOAMTBCR  BHMOM, Koraa colue He
NOAHUMAETCH BBICOKO H&/Jl FOPH3OHTOM, TO Jyulle CHHMATH ¢ YKA3AHHLL-
MH BLIlEpKKAMH Ha TIIeHKe 0oJiee BHICOKO[ UYBCTBHTEABHOCTH, 90—
130 ennuny FOCT. 3toro JocTaTouno npi QoTorpaupoBaHiy Ha lore,
nanpumep, 8 Kiepe uionuee. Ha cesepe, kpome toro, cnenyer ypemunrs
0 BHUIEPSKKY, T. € CHHMATh ¢ Buiiepmkamu 'fs, Yo, Yos, Yo, Yoo cERyHIEL.
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yTh €r0 B [IBA C/A0A YEpPHOH CBETOHENpOHHUACMOI Gymarn
IL1H, €LLE NPOolle, NOJOKHTL B HEPHBIH nakeT or Gotodyma-
ri. MoiKHD Tar®e He cMATHIBATE BCIO JIGHTY C AepeBsuHOfl
KATYLWKH, a4 3apanee 3drOTOBHTE MepKy minuoil 40 cx u
pasMOoTaTh JAWLIL NOJOBHHY JeHTH, OTPE3aTh OT Hee nph
noMoutH Mepkn 40 ca 1 3aTEM NMAOTHO HAMOTATE HA KATYII-
KV OCTABLIYIOCS YACTh JeHTHl BMECTe ¢ 3alMTHOH Oymaroii.

[possaenne nuenkn B Gaukax ouenn Heca0xHo, Exnn-
CTBCHHAA TPYAHOCTL, KoTtopas BCTpeYaARTCA Ha NEePBHIX 10O~
pax, COCTOHUT B TOM, 4yTOOB! HAVUATHCS 3aK/13AbIBATH JEHTY
MJICHKH B BaYoK B MOAHON TeMuoTe. UTo6n He nopriuTh cue-
JAHHBIC CHUMEKH, Jdyulle BLero NONPoOCHTL ¥ KOro-Aubo Ha
TOBAPHILEH HCMOPUEHHYIO UM Yie HEeHYKHYIO JeHTY NieH-
KI 1L HECKOJLKO pd3 3a10XKHTh ee B Oavok, Cuavana cJe-
AYET 3apsAXKarth €l0 DAYOK Ha CBeTY, HOTOM TOBTOPHTL BCE
ONEePANMH HA CBETY, HO C 3AKPBITBIME TVIA3AMHE H, HAKOHeI,
B Temuore. Ecin cunvgn 6yayr caenans Ha naedxe «Opro-
XpoM», KoTOpaa HeMyBCTBHTE/NbHA K KDACHOMY CBETY, TO ee
MOKHO 3apAK4ATE B TeMHOM TOMEIeHHH NPH cBeTe (honaps
¢ KpacHbiM crexjom. OcranbHad gacTe paBoThl He fped-
craBJfaer HHKakux satpymHenui. [locse 1oro xak Gauox
MJIEHKOH 3aKPBIT KPBILIKOH, POABJ/CHHE U 3aKPEIIEHHe MPo-
H3BOAATCA TIPH JIIOOOM OCBelleHHH. 151 npaBHJILHOTO 11po-
ABJICHHS MVIEHKH A0CTaTOYHO NMOAOTPeTh MM OXA4TUTh MpPO-
aBuTe L 110 20° H 01eIUTh 32 BPEMEHEM NPOSIBACHNS, TepHO-
JHYECKH Bpamas Kartyumky dauxa,

B 1o e BpeMa nposasienie npegcrapaser coboft e Me-
Hee BAMKHYIO YacTh padoTHl, uem cwemka. Ecim ne cobmo-
n4aThb }’L‘JIOBIIIYE MPABHJABHOTO NPOABJACHAA, KAUSCTBO CAEJ4H-
HBIX CHHMKOB MO2KET BO MHOro pas YXYVIIHTECE, KPOME
TOro, npH HEOCTOPOAHOM Uﬁ]){lLLlEH]-[II ¢ MJIEHKOH BD BpemMs
e gak/IaKkn B 0aU0K H 0coBeHHO BO BpeMA 06paboTku pac-
TBOPAMH JIETKO NOBPENNTHL H/H BOBCE MOTYOHTh CACAAHHBIE
cHuMKH, JKeaaTHHOBHI c/iol, cofepialuil CBeTOYYBCTRH-
TeJbHblE BELLECTBd, BO BpeMa 00paGOTRH CHALHO pasgyXaer
H CTAHOBHTCH QUEHDL HCHPOUHBIM, ﬂO TOr0 Kax nJaeHKa mnoi-
HOCTbIO BBICOXHET, ero JIerko nolapanarsh npy Jo6oM He-
OCTOPOACHOM NPHKOCHOBCHHHA,

O6padoTKy Jyullle BCErO BECTH B PacTBOpax NpHOIHIn-
TeJAbHO OfHHAKOBOH TemnepaTypwl, IlposisacHue, 3axpen-
JEHHE WIW NPOMBIBKA B BOIE [1PH Temneparype Boize 25°
MOZKET NPHBECTH K HENonpapuMbIM NOBPRIKACHHAM CBETO-
UVBCTBUTENLHOTO CAOM.
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MpuroToBAeHHe NPOABUTENRN W 3aKpenuTeas

Jlist npuroTOBJEHHSI PACTBOPOB TNMPOABHTENEH MOMKHO
MOJb30BaThCs] MPOKMNAYCHHOH BOAOIPOBOAHON HAM uuctof
kalouepofl Bomod. Bopa, szarpasHenHas ueMm-nubo HAH CO-
nepxKallag MuHepaJbHule NpHMecH, HempHrofHa ana (oro-
rpaduyeckux pacTsopos. B 3THX cayUasX MOIKHO HCIOJb30-
BATH TIPO(gUILTPOBAHHYIO [OXKIACBYIO BOLY, pacrasBuLini
CHEer HJH Jef.

Kamabiii maTpoH ¢ CyXHM NPOABHTEJEM HMeEeT IBa oTiae-
JdeHHus. B MeHblieMm OTAGJCHHH NAaTPOHA HAXOMATCS 1POsB-
JASIOUHEe BEUlecTBa, B OOJLLIOM OTACNCHHH — OCTAABHBIC
BCHICCTBA, BXoAslHe B coctas npossutens. Comepmanne
KaX(IoH YacTH [aTpoHa pacrBOPsAIOT OTACALHO B Tenjaol
(30-—50°) npokunsiuenHol Bode. ITocse roro Kak npoaps0-
UiHe BEHIeCTBA MNOJHOCTHIO PACTBOPATCH, K HHM MEIAJeHHO
MOAJIHBAIOT PACTBOD BEULECTB, COAEPKAULNXCS B 60JblIeM
OTAe/eHHH MaTpoHa, Bce BPeMs MoMeLiHsas pacrsop .

Jlyuuie pacTBROpPATL BEUIECTBA B HEMHOIO MEHBUIEM KO-
JMYECTBE BOIBI, YeM TO, KOTOPOE yKazaHO Ha YNaKoBKe mar-
PDHA, & 34TeM, nocje Toro Kak 064 pactsdpa 6yayT cMewa-
HEl, AOJHTH PACTBOP A0 HYXHOro o0mero o0beMa Xo0J104HOoM
kunsuenoft Bonod. OCTHBILHE pacTBOP NpOsBUTENs (HIb-
TPYOT (Yepes BaTy WM YHCTYIO TKAHL) M MJIOTHO 34KyNo-
pusator, Ha GyTeuixy ¢ pacTBOpOM HAKJIEHBAIOT SAPJBIK ¢
ormerkoif «[IpoasuTens 115 MAeHOK, NPHIOTOBJIEH TAKOr0-To
unenar. Ha 3ToM ke ApabIKe B HdajbHEHLIEM CJAeIyer of-
MeuaTh, CKOJLKO JEHT MJIEHKH [IPOSBJIEHO B JAHHOM pAac-
TBOpE.

Iag sakpengennn (PUKCHPOBAHNS) HCHOAL3YETCS pac-
TBOp THOCYb(ara HaTpua (runocyasdura) B KoJdHuecTne
200—300 e na 1 2 Boabl wid JIOOOH roTOBLIT 3aKpenuTen
((uKcax) U3 nMewILNXCa B npopame. Iunocyappur miu
COAEPIKUMOE NMATPOHA € 3AKPENUTEe]eM DacTBOPSIOT B Tell-
noit (e pwitre 50°) kunauenoit Bone, Pacrsop rHnocyab(uTa
o Mepe HCNDJILIOBAHHS MOCTENEHHo npm)ﬁperaef KEATO-
KOPHYHEBYIO OKPACKY, YTO MOMKET NPHBECTH K 06pa3oBannio
AEJTHIX IIATEH MAH KeJToH OI([}‘JL‘K(? HETATHBOB. -[10.3'!‘0;\1}"

' B ornanuge oT 9TOTO, TAWIHHOBBH OPOSBHTENs IJA [LIGHDK
B NaTpoHay PAcTBOPHIOT B JAPYroyM NOpRAKe: cHauaia THNETO4HYIO CMEch,
COMePRALLYIOCH B OOJBINEM OTAENCINN NATPOHA, a 3aTem (B noayuen-
HOM pactBOpe)— HposBAAloilee sewectso, Ilpn apyrom nopsnke pa-
CTBOUPEHHA [VIMIMHOBBII TPOABHTEAL GYIeT HCnopuyeH
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qydile HenOAL30BAThH KHEABIe (PHECAZN, KOTOphle OTAHYAKT-
¢ 0T OOBIUHBIX TEM, 4TO HEMEIJIEHHO OCTAHABJHBAIOT Npo-
apJACHUE H JloJIbLIe COXpaHsaoTes,

[Tpu oTcyreTBHH KHCJAOTo (pHKcaa B Npopamke ero ne-
C/103KHO TPUTOTOBUTL caMomy. OAHH H3 CAMBIX NPOCTHIX KHC-
ALY (pHKCAKeR — ¢ 00PHOH  KHCJOTOH — NPHrOTABJIHBAIOT
tai: B 400—500 s rensolt Boasl pacrBopsior 250 2 THO-
cyasdara natpug (runocyandura). B rakom e roguye-
eTBe BOMAB pacTBopsiioT 30 ¢ GOpHOH KHCJAOTH, HMelomiedcs
B nponame B Mool anrexe. ITocae roro xak o6a pacrsopa
OCTHIHYT A0 KOMHATHOH TeMneparypsl, pactBop GopHoi
KUCJIOTHL MEAACHHO, HCINPEPLIBHO [OMCIINBAS, BJIHBAIOT B
$ACTBOP THHOCYABDHTE,

CaelyeT NOMHHMTh, Y10 PAcTBOPHL, COHEpPKALIHE THIO-
cyJab(HUT, COBEPIICHHO Oe3BPENHbl AJ15 YeJTOBEKa, HO MOTYT
IPUBECTH B HEroJHOCTh (PoTOMATEPHANL M Apyrie dororpa-
(puueckue pacrsopul. Ilosromy runocyasdur eiegyver xpa-
HUThH OTJIeJLHO, CTapaThed He PacchinaTh €ro NpH PACTBO-
perun u 1. A. Ecan ero pacrtgop 0wl caydaliHo npojur Ha
CTOJ WJIH Ha TOJ NOMELEHHA, TO MKHAKOCTH HEOOXOAHMO
TILATEALHO BLHITEPETh, 4 eHle JYHIIE — CMBITh BOAOH, TAK
KaK 10cJe BHICBIXAHNS PACTBOPA KPHCTAMIB THIOCYIL(HTA
NPeBpaTATCs B MbLIk U MOTYT CAYUafHO MONACTE Ha MIEHKH,
(poTobymary uin B NPOSABUTE b,

3aKknanka naewku B Gauok

Ilepen tem Kak sakjiaipBaTh JEHTY B Gau0K A/ npo-
ABJIECHHA, HeoOXOAMMO YHCTO BbIMBITh PYKH H, KPUMQ TOro,
BRITEPETH HX HACVXO, E(‘Jll‘[ Aaie BBIMBITL PVKH, HO He
BhITEPETH HX, TO IpH 3akKJdike IJICHKH MOIKHO C.a'ly‘{af:ill[)
KOCHYTBCA Na/bLaMH CYNOH INOBEPXHOCTH JKEIaTHHOBOrO
CBETOYVBCTBHTE/IbHOTO ciof, MemaTuna KagHo BIHTBIBACT
BJary. YUacTkH CJOH, BOUTABUIHE BAAry Had not, Gyayr
NPosSIBAATECH 6h[CTD€E CYXHX VHACTKOB, TdK KaK NPOABHTE/b
NPOHKHKHET B HUX paHblle. B pesyasrarte 31010 Ha CHHUMKaX
MOTYT OK43aTbes OTIEYaTKH nanbues Qororpada, KoTopbie
HHKAKAMI CrocoBaMi Hellb3sa YA4/HTh ¢ HeraTHEOB,

Bo BpemMs saKJdalKi JEHTH B DauoK ee Caenyer aepmarh
3a pebpa (kpas aextd). K nomiomke nnenxn (cropone, ne
NOKPLIT ol CBETOUYBCTBHTE/ILHBIM C.-TOG:\-I] NPHKACATLCH MOIK-
HO; K CBETOUYBCTBHTE/NLHOMY K€ CJI010 MOXKHO NPHKACATHCS
JIMIIb HA KOHILAX JIeHTBI, T. €. Ha yyacTKax AJAHHOM 10 3—35 i,
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Pue. 16, Bawkaagka xaryiueunoil

MIEHKH B YHHBEPCAJLHBIT Gauok

(Bce onepaudn  NPOH3BOAATCA B
TeMHOTE)

{ — orpeska MACHKH 0T 3aUHTHOH BHy-

MBMHOT JICHTBE; 21— NPOTAAKHEAHHE

MASHKH N0 CNHPAJALHEIM NA3AM KATYLLIKH;

4 — 3aRaaiKka  RATVIIRH © Nienxolf B
Kopnye OGauka.
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Hd KOTOPHIX HET CHIIM-
koB, CTopoHY, MNOKPHI-
TYIO CJOeM, JEerko or-
JHYHThL: TJEHKA HaMa-
THIBAGTCH  HA  KaTyll-
KH  CBETOUVBCTBHTE/Ih-
HBIM  ¢JloeM BHYTPb K
ocn warywku. Tax kak
171eHKa XPaHuTcd cBep-
HYTOH [OJrO, TO H 11OCJI€
ocBoboKaeHnst or  Oy-
MaxKHoH JIeHTHl OHA Cd-
Ma CKpyuHBaeTcd B pys
JIOH, CBETOYYBCTBHTC/b-
HBIM CJI0eM BHYTPb.

B nacrosuiee mpes
B TIPOJAKE BCTPLYAIOTCA
JBa BHia OaukoB [aa
NpOSBJACHHs  KaTylueu-
HCH IJIEHKH  IMHPHHOI
6 ca. OBa oun yerpoe-
Hbl I1OYTH OXMHAKOBO,
Bauok emroctsio 260 ma
npefHasHAUueH JJis Mpo-
SIBJIEHUST ONHOH JICHTHI
nieHk. Ipyroft oavox—
«YHHBEPCaJLHBIH®, eM-
KocTelo  okosie 700 .
[O3BOJIART  MPOSBJIATH
O/IHOBPEMEHHO ABE JIeH-
THl IIHPOKOH  [JCHKH,
On mnaseiBaerTcs yHUBEp-
CabHBIM MOTOMY, UTO B
HEM MOKHO TIPOABIAATH
TAKKE 1 KMHOMICHKY,

Kopnye 6Gauxka za-
KPBIBACTCH KPbIIKOH
T4K, 4TOOB! CBET HE HpO-
HHKAM  BHYTPb  Hero.
B uenrpe KPBIIIKH
HMEEeTCHs OTBEpPCTHE /st
HAMOJHEHHS Bayka pacr-
BOPaMH; €OOKY ' KpPLIIIKH

jpeeTcs OTBEPCTHE, CKBO3hL KOTOPOE PACTBOPHI MOMKHO CJH-
path, He OTKpbIBAA KpbILKH Oauka, Buyrpennsa uacts
Gauka NpeAcTaBaser coBoll pazLEMHYI0 KaTVIUKY €O Chi-
padBHBIMA peGpami, KOTOPbe He MO3BOJAIOT C/OAM ILICHKH
MpHIErath APYL K APYTY.

B ynuBepcaabHBH 0auoKk NACHKY 3aKJIaIHBAIOT
TaK, KAK yKazauo Ha pucyHxe 16. ITepen saxaaaxoi niaeHky
BEPXHIOI0 H HIZKHIOW YACTh KATYUIKH HA CBETY Pa3[BHCAIOT
Ha MHPHHY I7eHkd, 7. €. Ha 6 cam. Tlnenky B remMuore oceo-
fOXKIAIOT OT €05 3AULATHOH OyMAaruw H CBEpTLIBAIOT B DY-
nonuuk. Komen genrsl, npuiKieeHHON K salluTHON OyMmare,
OTPE3AIT HOMHHUUAMH, BCTABIAIT B YLAYOJIEHHS MERILY
peOpaMi B BepXHeH W HMMIKHeH UacTH KaTyIIKH Hauyuuas ¢
HApPYKHOTO KOHUA CHHPAH, W NOCTENEHHO MNpPOTAJIKHBAIOT
JIEHTY 10 COHPAJH MO HANPABJCHWIO OT HAPYMKHOH UacTH
KATYHIKH BHYTPb,

Jlenra sakmajeipaerest B VHHBEPCAJILHLIH Gadox T4k,
UTOOB CBETOUYBCTBMTEIBHLIH C/i0H OBl 00palilen K ocH Ka-
TYWKH 0auka, T. e, TaK e, KAK OH HAMOTAH HA AEPeBaHnyo
karywky, Yro0sl JeHra XOPOLIO NPOXOANIA BAOAL MA30B,
OHH JI0JGKHBL ObITh COBEPIIEHHO CYXHMH, YBejHueHHe pac-
CTOSHHA MeXIy BEPXHEH H HMMKHEH YacTsMH KaTyWKH He
0BJIeruuT NpoTaNKHBAHUS MJACHKH, }13050}')0'1‘, HaYd/10 JeHTh]
MOET BBICKOYHTL H3 [T4a30B H JEHTYV 63’,&(‘."1‘ HEBO3IMOMHO
NPOABHHYTh AAJbIIE 110 CHHPATH,

BHKHEIIU(EI JIEHTBI B KaTYIIKY fauka uacro JaTpyiaHaerca
B CBA3H € TEM, UTO JICHTA, XPAHHBIIASCA JOJATOC BPEMS B TY-
ro CKATAHHOM PYJIOHE, CTPEMHICS X CBEPTHIBAHHIO CBETO-
YYBCTBUTEILHBIM c/10eM BHYTPb. UroGwl 00/eryuTL nporad-
KHBaHWe JeHTH B Nazax KaTywxy 6auxa, DOCTATOYHO pac-
NPAMUTE KOHEIL JIEHTEl, Ha KOTOPOM HET CHHMKOB (3—5 ¢at).
Jlast 3TOr0 B TEMHOTE KOHEl[ JIHTH B HECKOALKHX MecTax
HaI/1aMBIBAIOT B HOMEPEUHOM HalpABJACHHH TdK, 4TO0BI OH
Iepecran CKpyuyuBaTbCA. Ha,!L.’lOl\-Ibl MOKHO CAeJaTh nmaJjdabna-
MH HJIH NOJ0MKHTh KOHELl JIEHTH NOJ/I0MKOH BBEPX Ha Kap-
TOH M TIPOBECTH HA JICHTE CHJALHLIM HAXKHMOM TYNOTO HOMA
HECKOMTHKO TONepeuHsIX JAnini. PacnpaMiaeHblil KxoHel Jaek-
Thl MEPECTaeT TOPMO3HTH €e NPOABHIKEHHE BIOJAL Nd30B Ka-
TYIKH Gauka.

Bagyog ansg ofHOH JAeHTH LWHPOKOHN IJEHKH OT-
JNYATCsH OT YHMBEPCANBHOTO TEM, UTO BO BPEMA 3aKJaiih
NJCHKH BEPXHIOID YacTbh KarTylmkn Gauka MOMHO CMEULATH
no OTHOIIEHHKD K HHIKHEH yacTH ﬂ])I[ﬁ.ﬂHBHTEJhHO Ha OOHY
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CEALMYIO OKPYIKHOCTH; 3TO HECKOJLKO 06/ACraeT nporaski-
BAHHE MVIEHKH B Na3bl, JIeHTH II€HKN 3aK1a1bBaloTes B 3TH
GauKkH CBETOMYBCTBHTEBHBIM CJ0EM TaKiKe BHYTPL, K OCH
Karyuwki. 3aknaaxy JenTsl HAUHHAIOT TAK ¥Ke, KaK W B VHIL-
Bepcanbiom Oayke. Korma npojsmkenne /eHTH 3aTpyi-
HACTCA, KATYIIKY Gauka OepyT ABYMS pPyKaMu 1 NonepeMen-
HO NPOJABHrAIOT JEHTY B Nd3bl TO HHXKHEH, 10 BepXHeH cau-
paJ,

Econ neBoit pykoft B3aTh HIGKHIOIO uYacThb KaTYIIKH H
CJETKA NPHIKATH K Hell MIEHKY HaibUaMu, 4 NpaBoii pykoi,
He MpHKacasich K NJEHKE, NOBEPHYTh A0 OTKA3A BEPXHIONW
YacTh KATYUIKM 1O OTHOWEHHID K HHMKHeH Ha ceBs (1. c.
NPOTHB YaCOBOI CTPEJIKH, €CH CMOTPeTh Ha KATYLIKY CBep-
XY}, TO JICHTA NMPOABHHETCH B 1143aX BepxHel cnupaqn, Ilo-
CJIe 3TOrO CJAenNyEeT ¢Jerka NPHAKATL JIEHTY NajblaMi npa-
BOI DYKH K BEPXHEH YACTH KaTyWKI U NOBEPHYTH HHKHIOW
YdCTh KATYWKH J10 OTKA3a B TOM e HANpPaBACHHH (Ha Co-
1), He npuKacasch NajbiaMu JAeBOR PYKH K NIeHKe. ITpn
SHAYUTE/ILHOM COMPOTHBICHHH NPOABHIKEHHIO MIEHKH BepX-
HIOIO H HHIKHIOID UACTh KATYUIKH CACAVET COJU3UTE.

Karymsy ¢ sajgoMeHHoH JeHToH HOMEeWAoT B Kopnye
Bayka H MIOTHO 3aKPBIBAIOT €ro KpuiwKed. [Tocse s1oro 6a-
YOK MOXCHO BBIHGCTH Ha CBeT.

Mpoasaenue, 3akpenacHue ¥ NPOMBIBKA TLIEHKH

Otpaborka nJeHki B sakpuToM Gauke (puc. 17) momer
MPOHCXOAMTL NpH 000N ocBellernn, Kpuluky Gauxa Hesn-
3 OTKPBIBATL 10 OKOHUAHHS 3dKPCmJIeHHs  ((QuKCHpo-
BAHHUA).

s

]—]L"p(‘ﬂ TEM KaK 3a/HTk B DaUY0OK NPOABHTED, npose-

PAIOT KOJYECTBO PACTBOPOB NPOABRTCIA i (DHKCAKA 1 TeM-
neparypy nposisutens (pue. 17). Kosmueero pacrsopa
JOJKHO OLITL HE MEHbLIE eMKOCTH GauKa, B IPOTHBHOM C/ly-
uyae nieHka He GyAeT MOJIHOCTBIO MOKPLITA PACTBOPOM H BCe
HeraTHBEL JeHThl OYAYT HCHOPUEHE,

Temneparypy nposiBuTe/ s Hebas onpeAensts G6es Tep-
MoMerpa. JIeroM TemMnepaTypa KOMHATHOH BOLBL KOJMeGIeT-
e oopuno ot 20 1o 24%, sumoit or 16 o 20°. To u apyroe
Kayercs HOPMAaJBHOH KOMHaTHOR Temmepatypoil, Ho naer
COBEPIIEHHD PASJHUHLIe PesydbTaThl NPOABACHEA. Lean
TeMIICPATYPA NMPOABHTENS OKaIKeTes Bhule i e 20°
TO OYTBIIKY ¢ HPOABHTENEN ONYCKAIOT B FOPAUVIO W Xo-
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I — TennepatTypy

Pue. 17. Tlopsgox oGpaGorkn nienkn B Gaukax:

NPORBHTENS NPOREPHIOT TEPMOMETPOM]

2 — aanojHeuHe

Gauka NpeaBHTeneM, F -~ BO BpeMa IHJUHN.’]L'HHI[‘]\'g!']')’lﬂi{y fauka BpaukaioT;

4 = BRITHBAHHE HPOSBATEIA H3 Gauka;,

nopoh;

7 — 3anonieHde ODaUKd 3AKDEnHTENeM; § — MNPOMBIBKA NIeHKH
Gauke cTpyeil TPOTOUHON BOJAB,

H i — onoJiackABaHle TJeHKH

B
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JIOHYIO BOAY HA |—2 MUHYTH 1 BHOBb M3MEDSIOT TEMIEpa-
TYPY pactsopa. B mapkoe BpemMsa MOXKHO 0XJAa1dTh GYTHUIKY
C TIPOABHTECIIEM, MOCTABHB e¢ B COCYI, HANIOIHEHHBIH CMEChIO
CHErd W/ MEJKONo HAKOMOTOTO JbAa C MHOBAPEHHON COJMbIO
HIIH THIOCYAL(QHTOM.

Ha narponax ¢ npogsuTeseM HHOTAA peKOMeHIyercs
HposaBaATh He npu 20° a npu apyroit Temmeparype, Ho Bpe-
M5l TPOABJIEHHS [DH 3TOM YKA3LIBAETCA JHMb NPUOIH3H-
TE/BHO, TaK KAK A48 PasauuyHBIX TJAEHOK TPefyercs HeoaM-
HAKOBOE BpeMs npossiaenns, Bmecto Toro 4TobH CAeNOBATH
ITHM HETOUHBIM YKA34HUAM, ropazjio Jydile MOCTaBHTL 3a
MPABHILO MPOABJIATL Beerfa npu temneparype 20° (o speme-
HH IIPOSB/IEHHA CKAZaHO HHMme),

[auok 3aiiBaiorT NpoOSBUTENEM HEMPEepBIBHOIL CTpyeil ye-
pe3 OTBEPCTHE B CepeiuHe KPbHUKH Dauka M TOYHO 3aMe-
YaloT BpeMst, KOrja oH 3ajiuT nojnoctsio. Bo spems npo-
SIBJAEHHA MJIABHO BPALLAIOT KaTYWIKY Gauka, uyToObL 0f./1er-
UHTH JOCTYI CBEMKErO NPOABHTEN K mienke, B navase npo-
SIBJACHHA JYUllle BPAMATL KATYIIKY Kaible MOJMHHYTHL, a
2aTeM Kamable 2-—3 MuHyTHl. KaTymky MoHO Bpawmath B
MmodomM Hanpasaenun. [lpn opnopeMeHHOM TpPOABIEHHH B
YHHBEPCAALHOM Oauke ABYX JEHT WIHPOKOH MJAEHKH KaTyll-
Ky CJaeAyeT BPALLaTh TOJBKO [0 UYaCOEOH cTpedke, HHaue
OpH BpalewHy ojaHa N3 JIeHT MOMKET Jedb BHOAb Jpy-
TOH 1 OKa)KeTca YacTHUHO HENPOSBACHHOH WIH Heaakpern-
JIEHHOH.

Ilnenky caenyer mposB/sTh B TEUEHHe CTONLKHX MUHYT,
CKOJBKO YKazaHo Ha YIaKOBKe IJIeHKH, 310 BpeMs TNposAB-
JICHHS YKA3AHO JUIS CTAHAAPTHOTO OposBuTeas Ne 2, penent
KOTOPOro ykasan Ha crp. 132, npu Temnepatype 20°, Bonb-
IIHHCTBO APYTHX NPOABHTENEH, BBINYCKACMBIX B MPOAAKY B
BHJIE CYXHX CMecell, B narpoHax, Tpeoyer NpHOAHIHTENbHO
TAKOTO 2Ke HJAH HECKOJALKO MEHbLIIEro BpeMEHH NpPOABJCHHA.
OTHM BpeMEHEM M CAeIYeT PYKOBOACTBOBATHLCH, He 06pa-
Llasi BHUMAHIA HA TO, KAKOE BPeMs NPOSBJEHHA YKA3aHO HA
YIAKOBKe HpoABHTens (MojpobHee O BPeMEHH IpOsBJICHHS
cM. B IviaBe 7). 3a BpeMeHeM nposB/JIcHHA HEOGXOAUMO CJle-
JHTH IT0 YacaM H YUHTHIBATL €ro TOYHO, TAK KAK OT Hero 3a-
BHCHT YCHEX TIPABHALHOTO NPOSABICHHA.

ITo oxoHuaHHH MMPOABTeHHS NPOABHTENbL CJAHBAIOT H3
Oauxa uepes GOKoBoe oTBepetTHE. HUTo0Bl KpHIIKA CayuaiiHo
HE NPHOTKPBLIACL OT AABJCHHS KHAKOCTH NpH HAKIOHE Gay-
Kd ee HYIKHOo [Ipl-!,l@})}KIEBaTh p}"l{Oﬁ, HJQHK}’ DIIOTACKHBAIOT
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o1 OCTaTKOB NPOABHTENS, L8 Yero DavY0K HaJUBAOT YHCTOH
<o/0AHOH BOLOR U yepes mMuHyry causaior ee, [Tocae aroro
GauoK 3a/HBAIOT 3aKpenuTe/ieM H HEeCKOJbKO pas Bpaulalor
karywky. Yepea 10—15 MHHYT MOKHO OTKPHITL KPBILIKY H
cauTh 3aKpennteds. B paGorapiiem sakpernurese Bpems 3a-
KpenvieHns aydile yBeanunth Ao 15—20 munyr. B oranuue
0T BPEMEHH MpPOABJAEGHHS, KOTOPOe HEOBXOANMO YUHTBIBATL
KaK MOMKHO TOUHee, YBEJHYEHHE BpeMeHH 3AKPEMIeHHH B
JiB2 WIH TPH pasa He MOMKET NPUHECTH HHKAKOTO BPeaa
HEraTHBY, €CJAH  TEMMEpPATypa 3akpenuren]s He Bl
e 22—25°,

[lpompiBra nuenkn npousBoantces B Teuenne 20—30 mu-
HyT caaGoli crpyeil npoToYHON BOABL, HANPABJICHHON B OT-
BEPCTHE B cepedrHe Karyuikm 6auxa, MoKHo necrapuTh Ga-
YOK NOA KPaH WiN MYCTHTh BOAY ue€pe3 Pe3uHOBYw TPyOKy.
[Tpu oTCYTCTBUH NMPOTOYHOH BOAB C/ACAYET CMEHHTH BOAY B
Oauke He MeHee NuTH pas yepes Kamjase 6—8 MunyT, Bpe-
Mf OT BpeMeHH Bpaulas Katyuiky c¢ naeuxo#t, Coxpa-
HlaTh BpeMs MNPOMBIBKH He cJAenyer, Tak Kak Ha He-
JOCTATOYHO NPOMBITHLIX HErdTHBAX CO BPEMEHEM TMOfBJSIOT-
Csi NSATHA, :

DBatok nocse nposBAeHHs CJeAYET BHTEPETh HACYXO UH-
CTOH TpANKO# n yOparh, 3allHTHB €r0 OT MbLIH,

[IlposBnenne ¢ NpPOKJAAROUHON JeHTO
[1pn oreyreTBrK GauKa MOKHO NPOSBHTH TUIEHKY C TTOMOIIBIO
CHenHanbHOH  TIPOKAAJOYHON  JIeHTHl — koppekca, Cnocod
3TOT MeHee ynoGen. Koppexe npepcrasasier noaocy riGKo-
rO LeJAY/I0KMAa TaKoH e LIMPHHBL, KAK NPOsSBJAAEMAs IeH-
ka. Bnoan oBoux Kpaes JIeHTH HIET PAA  HEBBICOKHX
Gyropkos.

CHAITYIO N/IEHKY OCBOGOKAAIOT OT 3AILHTHONR JIEHTH W
CBEPTHIBAOT B PYJIOH BMeCTe ¢ mpokiajounoli jgenrtoii, by-
FOPKH [POKJIAAOYHON NEHTH CJIYHKAT AJiA TOTO, YTOOH ocTa-
BHTL OKOJIO CBETOUYBCTBHTEILHOTO CJ0S CBOOOAHOE TIpo-
CTPAHCTBO [Jisl TpogBUTeNs H 3akpenutens. CBepTHBATH
VIEHKY H MPOKAaA0YHYIO JEHTY HYXKHO TAK, UTOOL OYropKu
Oblin o6palleHbl K CBETOUYBCTBUTEABHOMY C/OK ILIBHKH;
KOHEL, NPOK/JIaJ0UHON JIHTHl NPHKPETIAIOT K HpeAnocae]-
HEMY BUTKY KaHUEJspCeKoil CKpenkoil; sareM pPyJoH KJIajgyT
B IOAXOMSIULYIO N0 paaMepam (asHcosyw, (apdopoByic win
smaaupoBanuylo kpymry. Ilposisnenne, onosmackusanue i
3AKPENJIEHHEe BeAyTCH B TEMHOTE TaKHM JKe MOPALKOM, Kak
u B Bauke.
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CylWwiKa u XpaHeHHe HeraTHBoB

“[’)O.\{I:IT)-'ID NIeHKY OCTOPOXMHO CMATHIBAIOT € KaTyWIKYW
Gauxa, He pasHHMAad ee Ha YacTH J0 Tex mop, MoKa Bed JeH-
Ta He OCBOOOAUTCA M3 KAHABOK MEIKAY BHTKAMH CIHpadil
OJuH KOHEIL JEeHTH VKPemIsiol B CHEMHaAbHOM 3awHME,
KOTOpBIH NpogaeTcs B Marasuue, Wiy NPOKAJBIBAIOT AHIHH-
CKOM OVAaBKOIl; Ha APYroil KOHEW NPHKPENJISIOT TaKoH e
SAMHM HAH HeDOJBLIOH rpys, 4To6Bl NJEHKa He CKpydYHBa-
JIACh TIpH BRICHIXaAHHH; JEHTY [OABEIIHBAOT B BePTUKAb-
HOM ToJoxeHnn. MoxHo Takime HCNOAL30BATL 3aMKHMBI,
ynorpedaaemble A48 CYLKH Oebs.

[Taenxa moayHa BhicBXaTh pasuomepuo. Jlas 3roro ee
NOABELINBAIOT B CYXOM INOMELLeHWH, HanpuMep B KOMHaTe
C 34KPHLITBIMH OKHAMH H GQOpToUKaMH, [10 BO3MOXKHOCTH
padbiie or oKou, farapeil WeHTPaJbHOrO OTOINJEHHA N
neyes.

Ha nopepxHOCTH HeAIVIOHAHOH MOMJ0MKKH (CTOPOHH,
Ne MOKPLITOI CBETOYYBCTBHTENBHBIM CJIOEM) I1OABELICHHOM
nJA€HKH 0OBIMHG ocTaloTes Kanau Boabl. Mx Heofxomnmo
OCTOPOIKHO VAANNTH, TAK KAK B NPOTHBHOM C/ydde Ha MecTe
Kanejab 3MYJAbCHA OVAET BLICBLIXATL QUEHL J0Jr0, a Ha Hera-
THBE MOSBATCH 3aTeKH 0T HepasHOMepHOH cyuiki. Momxio
NPOBECTH MO TMOBEPXHOCTH [JIEHKH MOKPOH BATOH, KYCKOM
TINATE/bHO BBIMBITOH M BbUIKATOH ZOCYXA 3aMIUH MM TOH-
KOH MOJIOTHAHON TKaHM, CI0KUB €€ BJABOS HJIH BUCTBEPO H
NPHOEPIKHBAS PYKOH CBOGOIHO BUCALLMH KOHEL JIEHThL

Dogapiiag yacTh MJEHOK MOC/ae BLICBIXAHHA CTpeMuTCH
CREPHYTHCA CBETOUYBCTBATENBLHBIM cjloem BHYTPEL. Tlostony,
Kak TOJBKO TIJIeHKa MOJHOCThLIO BBLICOXHET, €€ CKAThIBAIOT B
PYJIOH HJM HAMATBIBAIOT HA NYCTYIO ACPEBAHHYIO KATYUIKY
CBETOUYBCTBHTEALHEIM C/10€M HapysKy, H4TOOL B Ja/bHCH-
HreM TJEHKa MEHBLIE KOpoOH/ach, MOC/Ie Hero 3dBepThiBAIOT
B Gymary [Js 3aliHThl OT IblJIH.

[lepen TeM Kak paspesarb JEHTY HA OTAEJbHBIE HEraTH-
BEI, MX JY4LIe NpoHyMeposath no nopaiky. Homepa momuo
IPOCTABAATL HA HedacBeueHHOH wacTH caos (y Kpag CHHM-
KOB H/IM B TPOMEIKYTKAX Mexay Kajapamu). Hymepauus ne-
rATHBOB YIPOLACT HX OTOOp A/ NedaTanus n fanbHeiero
XPAHEHHH.

Ecan neuaraHne ¢ HeraTHMBoB OyaeT NPOH3BOAHTLCA He
KOHTAKTHBIM criiocofoM (B pamMye), a npH NOMOULH YBeJIHYH-
TeJIs, TO IPOsIBJIEHHble HETATHBEl 10 H3TOTOBJEHHA oTiedar-

48

kOB JYHIIE XPAHHUTL HEJABIMH JCHTAMH, MOMHO TaKie pas-
P@S{lTb JEHTY Ha YYaCTKH [0 HECKOJbKY HEraTHBOB, TaK Kak
~r@/bHBIE HEeTATHRLI MeHee ynoOHO BaKTalHBAThL B YBE/IH-
qUTEeb,

,.!F.I.-'Iﬂ IJIHTENBHOTO XpaHeHnd JenTy ILIeHKH paspe3arot
10 GAHOMY HJIH 10 JBa Kajnpa. Hpmue BCET'O XPaHHThL HX B
KOHBEPTAX, B CTAHAAPTHERIE [TOUYTOBLIE KOHBEDTH IOMEUIAIOT-
st ABa HepaspesaHHblx HeraTupa 6X6 ca. Heratusm, xpa-
HAILMECs B KOHBEPTAX IOJ HeaHAUHTeJNBHBIM Mpeccom (Ha-
NPHMEDP, B KHHI‘E), B TEHEHHE KODOTKOTO CPOKd CTAHOBATCH
COBEPIIEHHO TAOCKHUMH H He I(Op()ﬁFITCH, UT0 B3HAYNTENLHO
oOJIerdaeT nevaTanne.

Hepocratkn HEraTHROB W MX TIPHYHHBI

PaccmatpuBath NpOosIBIEHHBIE HEraTHBH MOMKHO JIHIIbL
nocae TOro, Kak IMJIEHKA BHICOXHET, MHaue pasbyxului cee-
TOUYBCTBHTENLHEI cM0ofl Gyner moutTH wamepHoe riae-a1u6o
MOBPEMK EH,

[eraTuper paceMaTpHBaIOT HA POCBET, NpHYEM GepyT HX
BCeraa TOoJbKO 3a pefpa WM 3a KOHIB! JeHTH. JIyuiie Beero
NIOMECTHThL HETaTHB HAX JHCTOM Oenoit nucueli Gymaru, Ha
KOTOPYIO Mafaer CHAbHLIH CBeT.

Kpaituie us nsun 0posiBjeHHbIX HEraTHBOB GyAyT 3Ha-
UHTEJbHO OT/IMYATLCA Apyr or apyra. Ha cuumrke, cnenan-
HOM ¢ HauMEHBUICH BBIIEPKKON, BMeCTo HaoGpamKeHHs
TEMHBIX MPEIMETOR, BEPOSATHO, OKAZKYTCH COBEpLIEHHO Npo3-
paunele (HJIH NOYTH Mpo3pauHbie) yuacTku. Ha cHuMEe, cae-
JIAHHOM ¢ caMoil MPONOMKHTEeNLHOH BRAEPIKKON, H300paKe-
HHEe TEMHEIX [peIMETOB OYAET BHAHO ropasjo Jyuile; B TO
e BpeMd H3o0paxenue HaHOGoJee CBETJALIX O06BEKTOB
ChEMKH OKaiKeTcs YpesBLUaiiHo IVIOTHEIM, H ero MOMKHO 0Yy-
JIeT XOpOlio BHJAETh JHIb NPH pPacCMaTpHBAHHH TNPOTHB
SIPKOT0 HCTOYHMKA cBeTa, K cpaBHEHHIO nogyueHHBIX Hera-
THBOB MBI ele BepHemes nosxe. INMoxka xe, aas toro 4tobsl
clleJlaTh epPBbie OTHEYATKH, CIeAYeT B3ATh OJNHH H3 TeX, HA
KOTOpOM OVAYT OAHHAKORO XOPOLIO BUAHBL NOAPOGHOCTH
H300pakeHus Kak CBErBIX, TAK M TeMHmIX mpeameron. Ha
NPOSIBACHHBIX HETATHBAX MOMHO OGHADYKUTL U Apyrne He-
AOCTATKH, KOTOPHIE SBJAAIOTCH pPe3yabTATOM OMHOOK, A0MY-
ufenubix npu cbemke. OmnGKH, Haubonee 44CTo BCTPEUAIo-
HIHeCH NpH cheMKAX, nepeudciedsl B tabanue 1. Henoerar-
KH HEratHBOB, MOFABMSIONLHECH B PE3VIbTATE TAKMX OUIHGOK,

4 ‘Baxaz 3702 49

o)



HCTIIPaBUTh HEeJIb35,;, BdAMHO INOHMTL, B YEM Oblsia JOnvieHa
UIJ.U]GI(&, H TnocTaparecda no BO3MOXKHOCTH U3demaTn ce no-
BTOpEeHHa B AajbHeHLeN,

Tabanuwa |

Mpuuunpl HauGonee 4acThX OUWHOOK NpH CheMmKe
(horoannaparom «JlioGuTeNIB)

HepoetaTkh ¢HMKa T pnan e

e Al

[Maenra na yUacTke B olHH HIH
HECKOIBEKO KAAPOB OCTaJach nocde
NPOsBJACHIA COBCPUICHHO H]}l‘.l:}pEl.‘-[HOi"I

Qfzexrun. GBI 33KPLIT
KPBIIIKOIT BO BPEAMA CLeMKH

[Tocne cnenin nuenka He Gol- |
Ja nepevoTama AMd CAeAYIOWEro |
CHHMEKA, B Pe3yJbTaTe YEro ]'l#Jl
OAHOM l}“—lac'l‘l(e NJEHKH CIeMaHb!
I JABa HIH HECKOJNBKO CHHMKOB

Ha oanon yuactie nileHKH Momx-
HO  PA3AHYATE H3OOPAMEHNA  CoBep-
ILEHHO PasMiuHBLY [PeJMETOB, KoTo-
pLlé MepexpLBAT APYF Apyra

Herarus ouenn naortuwsifi  {(uep-
HbL), MOIKHO PASVIHMHTL TOJNBKO H30-
Gpaxenne HanboJee TeNHBIX TpeaMe-
Ton, Kpeia  JMeHTH MeHKE H npoMe-
HYTRH MEASLY HEraTHEANI NPo3payib!

Ouent Goaslias nepejepxya
(CAMIIKOM  foqiras  BRLASPIKKA,
CAHMKOM DOJBHIIOE  OTBEepCTHE
Auadparme)

Boaswan wacts  meramisa npo- Ouens GoaLas HeXolepx-
3pauHa, BHAHE TOALKO ©J€AL H30- [ ki (CIHIIKOM KOPOTKas BLLIEPIH-
Gpamenns HanGosnee CHeTILIX [Pe/l- | Kd, CAHIKOM Majoe OTBepCTHE
METOB auadparmet)

1) OOBEKTHE He GelM yeTa-
HORJCH HA PEAKOCTH i

2) Xonouuelii 0GrerTs Ou
BHECEH B TENIOE  [OMEMIENHE 1

Bee niofpaskenne nepesxo

3anoTen
1) Henpasuashan  yeTaHos-
HYaers npemneron (OAmHHE 1 | KA HA PEIKOCTH
Aa/bHKE) N300paKeHa HEPeaKo 2) Cremra €O CUHLIKOM

GobLIHM OTBEPCTHEM Anagparye

Henonwibkaeie  npenvetst H3oG-
pﬁ}l(\.’ilbf PEIKO, ."J.ﬂﬂ}K}‘LlUlEC‘ﬂ JIHOAH
i IpejMeThl ‘eMasansl

ChnmugoM foaran ROLACPRKKA

I podoasenue

IlegoctaTikn CHEMKA Ipramns |

Kavepa cusnnysacs B ao-|
MEHT CLEMKI B pesyaprare pes-
KOO HaKHMa HA CHVCK  3aTsOpa

JlBoiiHble OUEpPTAHHA BCEX Ipei-
| METOB

Kavepa npu cnemke Obliaa
HAKJIOHEHA BJEBO HJH BIPaBo

Bee BEPTHRAJALHLIE MPEeLMETR Ha
CHHMKE HARJOHEHLl BIRABO HJH BASBO

Kak cinenars ornevarku

s usroropnenus ornevarka (Gororpaduueckyio Gyva-
ry npH OpaHKeBOM HJH KPACHOM CBETE, K KOTOPOMY OHa He
UYBCTBHTE/AbHA, NOMELLIAIOT MOJL HEFATHB M OCBELLAIOT HEKO-
[0poe BpeMs MQHEBHBIM HJAH 3JeKTpHueckum csetoM. [pu
3TOM B CBETOUYBCTBHTEJBLHOM cjioe (poToGymarn obpasyercs
ckpeitoe (ororpaduyeckoe Hzobpamenue, 3arem ¢orody-
Mary onyckaior B BaHHY ¢ nposieutesnem. Yepes 1-—2 muuy-
Tl Ha OTNEYATKE NOABIACTCH BHIANMOC Hzodpaxkenue. [po-
ABJEHHBIH OTNEYATOK OHOJACKHBAIOT B BOAE H MepeHocsar
B 3axpenutess. Ilocse atoro Qortobymara erawoBHTCA He
UYBCTBUTEJNBHOH K cBery. OrnevaTok NpoMbIBAIOT U CyILAT
NPy OBLIUHOM OCBEILEHHHU.

Nomemenne u MPHHANJAEHKHOCTH A5 HeYaTaHua

B nomewienuu aast nevatannus He tpedyercs aGcoMoTioi
TEMHOTBI, KAK 5TO HEOOXOAMMO IMpH 3arJajike NACHKH B Ga-
YOK Jast nposgsaenus. Porofymara BO MHOTO paz MeHee
UYBCTBHTEABHA K CBETY, UeM IJIeHKa; Nno3ToMy [pH OTeyT-
CTBHH NOMELIeHHH, CNEUHAIbHO MPHCIOCO0JIEHHOrO A [e-
HATH, B HOUHOE BPeMSl MOMKHO nedatartsh BJAaJH OT OKHA B
MoGoH KOMHATE, JAMKe He 3aHABCIINBAR OKHA, & TOJALKO OT-
FOPOAHBLINGL OT Hero wupMoi. Paaymeercd, npu Hanudyun
VIMYHBIX QoHapei BOJIM3H OKHA, a TAKIKE B JYHHbIE U B CBET-
JILIE JIETHHE HOUM OKHA CJEAVET 3aHABCLINBATL,

Bcee copra Gymarn (kpome Gymaru Jas nugetnoit doro-
rpadun) He 4yBCTBHTEAbHBI K OPAHMEBOMY U KpacfloMy cBe-
1y, Homemenne s nedaty OOHUHO OCBEIAIOT (pOHAPEM C
DpamKeBLIM cTekaoM. Ponapn ¢ gamnoll HeGoaLIIoN MOirl-
Hoctu (10—25 snt) nomewarT He Oauxie 30 ¢m 0T BaHHOYU-
KH ¢ nposeHTeleM. Jlydile HenoaL3oBath B QoHape MOJI0Y-
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HYIO /10 MATOBYIO JIAMNY, 4 €cji Takoll NaMisl Her, To aa-
KPBITEL 3aMIHTHEI (GUALTP JHCTOM BOILEHOR HJIH TalmHPOCHOH
oymari, Eute yaobuee BMecto (JOHAPH OCBETUTH NOMEIEHHE
JAMNOH OPaHMKEeBOro cBerd, KOTOPYIO MOMKHO BBHHUMBATL
B OOBIMHEIE DATPOHLI JIIf OCBCTHTELHEIX JaMIl,

ITomeltenne s nedatn | OCBELIEHUE B HeM TIepes ia-
yaJoM padorsl HeoGXomnMo npoeeputs. [as 3toro BKaA-
YaJoT OPAHMKEBHI CBET H, OTPE3aB HeGONBIIYIO MOJ0CKY OT
aucra dorodymary, 3aKaiLIBAIOT €€ HANOJOBHHY B KHHTY
N IOMEILAIoT Ha 3—4 MUHYTE OKOJIO BAHHLI C NMPOABHTENEM,
T. €. TaM, rae Oymara Bo Bpems nposisienns Oyger aoapnie
BCEIO NOABEPraThCst ACHCTBHIO CBETA, 34TEM HOJOCKY ony-
CKAIOT Ha 2 MHHYTH B NPOABHTENb, OMOJIACKHBAIOT B BOJLE
H NEPLHOCHAT B 3aKPelHTe b, L!Ept:.’ﬂ MHHYTY MOMHO 3aXeuh
CBET H NOCMOTPETL, YTO Npousouwio ¢ nojockoit. Eeaun ta
qacth (horobymard, KoTopas He Oblia 3auyiiliera orT CBera,
Oymer nMerb Xorsi OBl €Ba 3AMETHBIE CEPOBATHI TOH NO
CPABHEHHIO C OCTAJILHOH YACThID NOJOCKH (4Cepyio Byalb»),
TO OCBELleHWe Henpurojno ans neuaranus, Bymara mowker
CepeTs OTTOTO, YTO CTEKJA0 3auluTHoro (uabtpa QoHaps
nponyckaer He TONbKO OPAHMKEBBIH M KpACHHH CBeT.
B stom cayuae cienyer orogBUHYTH (GOHADE AaJBLIE, 3aMe-
HHTB JlAMNY B (poHape MeHee MOULHON HIH TOMECTHTL Ha
QUJILTP JHCT NanupocHoil GyMariu; ecanm u 3To He NOMOraer,
HYKHO CMEHHThL OpaHyKeBoe 34lIHTHOE CTeKJ0 Ha CBETJIO-
KpacHoe. Bymara MojKer cepers W OTTOro, UTo CJAHIIKOM
CHJbHBIE CBET NajacT B OKHA MOMELEHHA WAH MPOHHKAET
B Hero ApyruM nyrem. Uro6ot BHISICHHTL, KaKOH CBET BHI3bI-
Ba€T NOSB/ACHHE Ha OyMmare Cepoil BYaaH, NoJocky (porody-
Mard C/AeAYyeT 3an0MKHTh TakhM sKe 06pa3oM B KHHUTY IpH
MOTYIIEHHOM OPAHMKEBOM CBETE W 3aTEM NPOABUTH ee,

[last Toro 4Tobnl clejaTh OTNEMATKH TAKOTO JKe pasye-
pa, KaK H HeraTus, HY#HA paMKa [/ NeuataHHs ¢ Herari-
BoB (pasmepom 6X6 ex unn 6X9 ca), Tpu BaHHBL (KloBe-
TH} — JUIsE TIPOSIBJIEHHS, OMOTACKHBAHHA I 3aKpenyieHnd
OTHEYaTKOB (HX MOMKHO 3aMeHHTh JA1000i nocynoll noixoms -
LIHX pa3MEepoB U3 crek/a, (rasica Wil NJacTMACcchl) H 3Ma-
JHPOBAHHAA HJIM OUHHKOBAHHAS NOCYAa BOAMOKHO GOMbUIHX
pasmepos (Ta3, KACTPIOIA, BEAPO), B KOTOPOH OTNEUATKH
Gyayr npomuizarsest. Eciu npossienne u saxpenacnue 6y-
JAET NPOH3BOANTLCA B BanHAX, TO JYYILE MOMETHTb HX CBET-
Jolt (man TeMHofl) Kpackoi HAW APYCHM COCOBGOM, YTOOLI
BCErla HCMoJL30BaTh ONHY U3 HUX JIIA NPOSBHTE A, a Apy-
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yi0 — QA 3aKpenuTead. 1o HeoOXOANMO s TOro, YTo0hl
coyuafiio He HCNOPTHTL MPOABHTENL, HA/IHB €rO B BAHHY, He-
A0CTATOUHO XOPOUI0 MPOMBITYIO [0CIe TOro, KdK B HEE Obiil
ga/JuT 3aKpPenHTedb,

Kpome 3T0T0, MOHALNOATCS MHTKAS KHETL J/1A YHa/ e
HBLIMHOK € HEraruBoOB, MUHLET H3 HEPMKARCIOUICH CcTaJ/dN, Jd-
FYEN HAH IJACTMACCHL JUs DEpeKJanbBARNA OTNCTATKOR U3
ofgHON BANHB B JAPYLYH H CyXoe, YHCTOE MOJIOTEHUE M/
TpsnKa.

Bee oOopyfoBaHue M IPHHALICIKHOCTE Pacnofiaralores
fla CTOJC B ONPELCJACHHOM NOPsIAKe: (poTodyMara, HeraTuBsl,
paMKa A KOHTAKTHOM Nevar, BAHHB ¢ NPOABNTE]NEM, BO-
I0ff ¥ 3akpenuTeseM H, HaKOHel, [1ocyia AJst [IPOMBIBKH
OTNEYaTKOB,

Heratuphl caedyer Aep:KaTh Hajiblle 0T panH, Yrobbl Ha
pHX He MOPJIM CQUyYaiiHO NolacTh Kamiw PacTBopos MM
BOABL.

Mposasuteas aas orolymarn

[TposiBuTE/IM [ NACHOK HEMPHIOMHLI A5 HPOABJIEHISA
(orooymarn. Oun He JAIOT BO3MOMKHOCTL NMOJYUHTb HA OT-
euaTKe Coudble UepHBle TOHA M JIEHCTBYIOT HA CBETOUYB-
CTBHTE/NBHLIH a0 OyMard QUeHb MEIIEHHO; 34 TO BpeMid,
10Ka OTHEYATOK MPOSB/IAETCSH, €ro CBET/ible YUacTKH NoKpo-
0TCA cepoll BYalblo.

st nposiBaenus GorodyMari MOXKHO HCHO/Mb30BATD JIt0-
Goli «yHHBePCAdBHBIY TOTOBHIH NPOABUTENbL LIS NAACTHHOK
i GymMard MW NMpOfABHTEIbL [ (horobymar, cocTdBIEHHbBIN
CAMOCTOATEABLHO.

Cyxoit nposBuTeb A GoTobymary B naTpoHax pacTBo-
pPAIOT TAK 3Ke, KaK H NPOABUTEIL JUls MJeHoK. s Bauibi
pasmepom 13X 18 e¢xn nocratouno 300 a4 nposiBUTEs, /1A
Banue! pasmepom 18%24 ex — 600 s Pacreop nposisate-
Ji51 HeoGxoauMo (PHABTPOBATEL, HAMPHMED uUepes BaTY, 10/10-
JEHHYI0 B KOHYC H3 TWIOTHOI OGyMmari, ’(meposawe,
HeOGXOMUMO [IaBHEIM 06PasoM L1 TOro, 4To0L! B MPOsABHTE-
Je He ObLI0 HacTHUEK napa@uia, KOTOPBIM 3aJHBAIOT MATPO-
HBl ¢ CYXMMH BCIIECTBAMH; I10C/e OCTHBAHMA TEINI0ro Mpo-
ABUTENA 3TH HaCcTHYKH 06])213}710'1' MeJIKHE OJECTKH, KOTOpPBIE
NPHCTAIOT K MOBEPXHOCTH (otobymary H He HaiOT NPOABH-
Te/a10 CMOUHTB ee, B Pe3VILTATE Uero Ha TOBEPXHOCTH OTme-
yaTKA OCTAIOTCS HENpPOABJIEHHBIE MecTa B BHje GenbiX IsT-
HBIIIEK.
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s 3dKpenaens oOTnevaTkon HCMOAL3YIOT TOT Ke aa-

KPelnTedisb, 4HTo W 445 [NJeHOK.

Meuatanue

Pamka ans koHtaktHol neuatn (puc. 18) imeer cnem-
HYIO KPHIUKY, KOTOpas NPH TNOMOUWH APYMKHH [LIOTHO 1 -
AuMaer (oroGymMary K NOBepXHOCTH Heratusa. Jlis rlega-
TH € NJICHOUHBIX HEPATHBOB B PAMKY NMOMCILAIOT CTEKIO, KO-
TOPO€ LOJKHO GRITH DOBHBIM, COBEDIIEHHO YHCTHIM Gea 1a-
parifi, CBHJEH, Myspipeff M JAPYTHX HENOCTATKOB. ’B\-’MEH":?[,

Puc. 18. Panmka nns koutaxthoil mewarn:

| — 3aKpanHs PanKif

{—=3 Hi . YASDAHBAIO U HE CTER0;

2 — KPBIUKE; 3 — NPY:KHAHB, OPIKUMAIOUNE KPHILKY K
CTEKAY, 7

3a/102KCHHAsA B PaMKY, OCBELIAETCSl Uepes HEerarHp co cTopo-
HBl CTeKJ/1d; MO3TOMY J100as WapanMHAa, HATHO, [blih mﬁo-
YATKH NaJbles ¥ ADYTHe caelbl Ha nosepxﬂoc%n cTeKa oy-
JIYT OCTABJATH TAKHE JKe CACAR H Ha OTTEYATKAX. i
: Herzmiua RABAYT HA CTEK/IO, MOMELIeHHOe B PAMKY 14
KOHTAKTHOH Ne4atH, CBETOUYYBCTBHTEILHEIM CJOEM (wra-l'oianc)i“
NOBEPXHOCTLIO Herathsa) sBepx. Ecan uera—ms.no‘oumﬁrrj
OYAET BaJI0XEH B PAMKY CBETOYYBCTBHTEIbHBIM CA0EM B;m;
H300paMKeHHe Ha OTIEUATKe OKAMETCs [IOBEPHYTHIM CFI]}EIB.’IP
naneso. Jlucer QoroGymary nomemaor B pamiy éBeTotIyBL-
CTBUTE/IBHBIM CJA0EM K HEraTHBY M NPHIKHMAIOT KPHIUKON
Cropony QoroBymari, HOKpHTYIO CA0eM, MOMKHO OTI-
YHTB [0 CACAVIOUHM MpH3HAKAM, Y erHn'e’Boﬁ q)nToﬁ\";-zaA
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Fif ee JerKo OTIHYATH MO B/ecKy; JHCTH MaTtoBoli Gymaru
qOYTH BCErla HEMHOTO KopoOsTesi, HX Kpas CTpemArcd sd-
FHYTHCA B CTOPOHY, IOKPBITYIO CBETOUYBCTBHTE/LHEIM COEM.

[Tocae 3T0r0 OcTadbHyw orodymary ybupaior B na-
«er, UTOOB HE 3ACBETHTBL €¢ B TO BpeMd, Koraa Oymer npo-
3BOJIMTRCH MeuaTaHHe.

PaMKy € 3aJI0MEHHBIMH B HEEC HEraTHBOM N thorobyma-
ol TOMEIAIT HA OMPeAeJeHHOM PACCTOSHHM 0T 0OBIYHON
AAMIOBL I HA HOKOTOPE BPEMs BRJIOHAIOT CBET, a 34TeM CHO-
B4 BHIKIIOUAIOT €r0.

BuigeprAcKy, T, €. BpeMsl, B TeHeHle KoToporo orodyma-
ra GYAET OCBEWATHCs CKBO3h HEraTUB, BCEIAa ONpeaesior
npoboii. [Tpoule Bcero cleaath e¢ Tak. [Tepea Tem, KaK BKIIO-
UHTH CBET, PAMKY KJaAyT € TakuM pacueroM, urolBl MpH
MeuaTAHMH CBCT Majaj Ha Hee mnepreHHKyIapHo HOBEPX-
HOCTH CTEKJd; ec/u, HampHMe[, Jdamna BHCHT Haj CTOJ0M,
paMKY KAAZYT Ha CTOJ CTEKJAOM BBEPX H IPHKPEIBAIOT KyC-
KOM KApTOild, JHCTOM uYepHOH ByMard HaM Npocro KHUTOH.
Bralouis cser, oAHOH PYROH NpHAEPIRUBIIOT payMKy, a apy-
roil NPHOTKPHIBAIOT HE BCIO TIOBEPXHOCTh HEraTHBA, d JHLIL
YaKYi0 NM0JOCKY € OXHOTO H3 ero Kpaes. Hepes cexyHay oro-
NBHLAIOT KAPTOH, 3AKPBIBAIOLIHA pAMKY, elle Ha NOJCAHTH-
NMeTpa (HaN CAaHTHMETP), uepes JBe CeKYHIbI HA CEAVIOIHC
noacanTuMerpa u 7. 4. CekyHabl HETPYAHO OTCUHTLIBATE,
CC/IH NTPOUBHOCHTHL PA3MEPEHHO, BEJYX MK 1po cebsi: «apa-
IUATL OAMH», «ABAALATHL ABa» i T. 1. B pesynbrare oTiedb-
Hble Y9ACTKH HEraTupa GyayT OCBEULeHDI PASTHUHOE BPEMS.
Tloc/e nposBJAeHHs AHCTKA (POTOOYMATH, OTIEUATAHHOTO T4-
KM cnocobom, OyAeT BIJAHO, Kakas U3 BhlLepaKes Aada
ayamuit pesyasrar, [Tpods MOXKHO AeaaTh U Ha OTACILHBIX
MoJIOCKAaX OYMar, orMedas Ha 000poTe, CKOJBLKO CERYHI
oepemanacs 6ymara (puc. 19). Tlpopo/KHTEIbHOCTE Bbi-
[epIKKH 3ABHCHT OT pAda NPHYHH: 1) MOLIHOCTH JIAMIIBL,
2) paccrosHud MEALY JaMnoft M pamiofi, 3) HanpsuKeHu:
B oceeTHTeNbHON ceTi, 4) UYBCTBHTeNbHOCTH TOH napri
(poroGymarn, Ha Ko10poli Ae/al0T OTIEYATOK, 5) maoTHOCTH
Heratupa. Jlerko saMeruTh, Uro IPH NEYATAHHH ¢ OAHOrO H
TOrO K¢ HEraTHBA Ha (oTodyMare, B3ATOH U3 OJAHOTO [TAKE-
T4, BCC NPHYMHBL, OT KOTOPBIX 3aBUCHT jeiicTBiHe cBeTd Ha
(oTobymary, 0CTalOTCH HEH3MCHHBIMM, NpH YCJIOBHI, €C/ld
pasKa OyJeT BCeria HaXONHTBCA Ha OJHOM H TOM e pac-
CTOSIHUM OT JaMIbl. 2T0 BAXKHO 3aNOMHHTh, TaK KakK paxe
HEBONLIIO? HAMEHEHHE PACCTOSIHUA MEKAY JaMIoi i paMKoi
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Puc. 19, [MpoGuste orneuarki, cie: Pre. 20, Orneuatok ¢ 7Toro

MaHHbe Ha nojockax Gymarn, noa- e HOPATHEA,  crenauibi
J0HEHHBIX TOL OXHIL H TOT e yua- o NPABIIBLHON  BHIepHKOI
cTOK Heratupa. Buinepucka 2 cekyn- {4 cerynis)
Abl — Heponevatano.,  Beiaepwmika ;

6 ceKyHI — nepeneuaTanc.

NIPHBEIIET K TOMY, YTO OTHEYATOK OKaMXercs M0 CPaBHEHMIO
¢ npoGOlt HeAONCHATAHHEIM WAH [CpPeneYaTaAHHbIM,

[Mevarate Ges npoGu, onpenensist BRIACPILKY Ha raas,
COBepPLIEHHO DeccMBICAeNHO, TaK KAK 3TO HPHBEACT TOJBKO
K nopue QoroGymarn, Boswmoskiio, uto NEPBYIO 11poby npu-
ACTCA TOBTOPHTL JlaiKe Hecko/dbko pas. 11po6Hei orneya-
TOK, ONYWEHHBIT B MPOSBUTE b, MOXKET GBICTPO nouepHerh
neanKoM. B stom cayyae aamny, ¢ nomomsio KOTOpoOlt nipo-
H3BOAHJIOCE: ITEYATAHHE, CACAYET VAAJIHTL HA GAMbluee pac-
CTOSIHHE (HAnpHMEp, BABOE) H HNOBTOPHTE npoly. Eciu ke
H300paKeHHe B TeUeHHe HEeCKOIBbKHX MHHYT He HosiBsercs
AdKe Ha TOM yuacTke GyMard, KOTopulil OCBelancs foJbie
BCETO, JIaMny cleiyer npuGJH3UTL K MecTy, rje Jemur
pamxa.

Mpossaenne, sakpenmenne NPOMBIBKA OTNEYATKOB

JIner GoroGymarn NOTPYIKAOT B BaHHY C NPOABHTENEM
TaK, UTOOB PACTBOP MOKPLLL BCio ero NOBEPXHOCTH MO BOJ-
MOKHOCTH omnoBpemento. Boanymnre rnyasipbku, KOTOpHBIe
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MOTYT NOABHTLCHA B HAYAJE NPOABICHHS Ha NOBEPXHOCTH BY-
WarH, YAAIsmoT CTEKJASHHOH Nasouykoll wiay nusnetoMm. Bo
ppeMs MPOABICHHA CACAVET HEMHOO NOKAUNBATL BAHHY,
uTo0Obl 06ECHEUNTL AOCTYN CBEIKET0 MPOABUTENsT K CBETO-
{YBCTBHTEABHOMY catoi0. Flepsrie cexynum, noka TOAI0KKA
GyMary He pasMoKia, HYMKHO CleiTh, 4To6s GyMard He Ko-
poGHiach M He BCIJIBIBAJAA HAa MOBEPXHOCTH  IpO-
BHTEJI,

[Tpossaenne ornevatxa wa OGpoMocepedpsaHoll Gymare
(«¥Ynudpom» nian «PoroOpoM») BaKaHUHBALICH B CPEAHEM
yepea 2 MunyThl. X/iopodpoMocepedpsiuble Gymarn («Konta-
Gpovy, «bBpomnoprpers) npoOSBAAIOTCH NPHOJHIUTEAbHO
BABOE OBICTpEE.

Eean Buigepxka npn nevatanun Ooia BhGpana npa-
BUILHO, TO Ha OTHEYaTKe cHauala [OSBJAAETCA H300pare-
HHe TEMHLIX MecT, 3aTeM GoJ/ee CBeTABIX 1, HAKOHell, CTaHO-
BATCA 3AMETHBIMH BCe MOAPOOHOCTH H300pAKEHHST CBET/IbIX
npenveros. Ilpu nepencuatke (C/AUIIKOM JOJAMOM OCBEIe-
HHH OyMark) BCsl ee MOBEePXHOCTh GBICTPO W MOUTH OZHOBpE-
MeHHO TemHeeT. ITpu HemomewaTke m3oGpamente MOABJASET-
Csl HE cpasy, a JHWE UEPes MOAMHHYTH HJIH [LaKe MHHYLY,
4 B HaHOoJee CBETIBIX MECTAX OTNCYATKA HENbas DAsIH-
YHTh NOAPOOHOCTEH.

Bo BpeMa newarauns caeiyer NOMHHTB, UTO [OPH Opai-
AEBOM, a OCOOEHHO TIPH KPACHOM CBETe ONeYyaToK OGBIUHO
BBINIALAMT 3HAUUTENLHO TEMHEE M KOHTPACTHEE, YeM mpH Ge-
/oM csere, ITosToMy A5 OLEHRH HPAaBUABHOCTH BbIAEPHKKH
NpH AeYaTaHHHi BO BPeMS NPOABICHHS ONEYaTRa JYUIle BCera
CJEHT, XOPOUIO JIH BHJHBL NMOADPOGHOCTH H3006DaKEHUS B
ceraplX Mectax. ITogpoGHocTu w pasinuus B TeMHHX ne-
LTax OTHeYATKA NpH caaboMm cpere opaumenoro (ouaps
JOJIKHBL CAHBATLCA; TPH OOEIMHOM, FOPA3A0 H0AEE CHALHOM
OCBELCHHH WX MOXKHO OYAET XOPOUo PasiHuHTh.

Henonewaraunslit uiy nepenesatanusii oTedaTor Hedb-
35 HCOPABUTh M3MEHSs BpeMsa npodsieHus. OTnevyaTok, Ko-
TOPBUE NPOSBAAIM MeHbIE MOJOKEHHOTO BpeMeHH, Gyuer
HMETH IPASHO-CepPbId TOH; CAHUIKOM MOJT0E NDOSBACHHE OT:
NeyaTka OOBMHO TMPHBOAHT K IOSB/ICHHIO cepoil ByasH.

[possiennstit orneuarok Gepyr 3a Kpafi JNHHIETOM,
J410T NPOSIBHTEII0 CTEYb C €ro TOBePXHOCTH M OHOJACKH-
BaloT B Teuenne H5—10 cexyHn B Boae,

B Boxy Xopowro R0GABAATE HEGOJLLUIOS KONHYECTEO
KUeaoTel, Hanpumep or 10 mo 20 s 30-npoueHtHoll yEcye-
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HOl Kucqorn Ha 1 o Boxsl, logkuenennsiii pactsop cpaay
OCTAHAB/IMBAET NPOABJIEHHE,

[Tocne onosackuBaHusg OTNEUATOK HEPEHOCAT B DACTROP
sakpenutens Ha 10—15 mMunyt. B yke padoraBmem saxpe-
nuTese Jyyllle YBeJHUHTb BpPEMs 3aKpenjeHds 10 15—
20 muayT. PacrBop 3akpenuTesas AoJKed NOKPLIBATL OTTeyd-
TOK LEeJHKOM, TdK KAK Ha HENoKpLITOM pacTBOPOM yuacTKe
NOABATCH MKEATRIE I [)}I(HBHQ IATHA. STO 0CO'6(‘.H]'10 HY)KHO
MOMHHTE [IPH HeYyaTaHuH Ha OyMarax ¢ NJIOTHOH NOANOM-
KOH, KOTOpLIE BCErga BCINIBIBAIOT Ha nosepxhocth. Ecau B
BaHHe C 3dKPENHTEeneM JedHKar HeCKONLKO OTHeUATKOB O
Ha ,E[]JYI'OM, HX C..'I(':‘lL)’CT BDE‘MSI oT BPQMQHH Hepﬁl(uﬂaﬂblBaTb.

OTI]C'-[ETI(I‘I Ha TOHKOH NOATOAKKS T]pOMbiBHIOT B ﬂpGTO‘I-
HOI BOIE B TEUeHHEe TNoJdyvdaca, OTIIEHATKH Hd I'IJ'!OTI'IOﬂ MoxA:-
fowke (6ymara Kapronmofl naorioern) — uac. Titatens-
Hadg NPOMBIBKA HEOOXOAKHMA A8 YAAJACHHST OCTATKOB THIIO-
cyabuTa; II0X0 NPOMBITHIH OTICYATOK €O BPEMEHEM Bbl-
uperaer. Ecan eMKoCThL cocyma, B KOTOPOM IpOMBIBAIOTCH
OTNEYATKH, HEBRIHKA M OTHEYATKH [JOTHO NPHACTal0T APVE
K APYry, To HX HAI0 ABa WJAH TPH pasa nmepeoiuth. Ecau
HeT BO3MOMLHOCTH NMOJL30BATLCH NPH NPOMBIBKE [IPOTOYHOI
BOJAOH, BOJAY CMEHSIOT He MeHblie IATH Das uepes Kamape
10—15 mMupyr, nepexiapbiBast oTnedarki. s npoMBIBKH
OTHevaTioB Ha OyMare KaproHHOH NIOTHOCTH CMEHAIOT BOILY
OT CeMH 0 AecaTH pas.

JLas Toro 4To0bl BLICYUIHTE OTNEYATKH, HX MPOLIE BCETO
Pas3/IokKHTL Ha JHcre raseTHol 6ymara. Ha nx nopepxHocTh
B OTHEBJLHBIX MECTAX CKOMJsercs Boaa; uTolsl OTNEYaTKH
BLICBIXA/JH DABHOMEPHO W MEHbUIE KOPOOMIHCE, HX Caeryer
OCYIIHTEL TOJOTERIEM HIH YUCTOH TPATNKOM,

PAABA TPETHA
KAK ONPELENSTb BhIOEPXKY

HMzobpamenne Ha IJIEHKe TOAYY4eTCs B peayinrarte
TOIO, HTO 3a ONPELe/]eHHBIH  IIPOMEKYTOK  BpeMeHH,
Ha KOTOPLUL OTKPBIBAGTCS 3a1BOp (oTOANmAaparta, OTACIL-
Hbl€ YUACTKH CBETOUYBCTBHTE/BHOIO CJ0A OCBEUIAKOTCS He-
oantaxoBo. ITpoMerkyToKk BpemenH, Ha KOTOPBI OTKPHI-
BAETCs 3aTBOP, HASLIBACTCH BBl AE P IKKO f{, d KOJHYECTBO
OCBEILEHH, KOTOpOe HOAYHaer 3a 3T0 BPEMA  Kamk bl

54

yuaCTOK CBETOUYBCTBHTENLHOID C/I0M, HABBIBAGTCA 3 K C I 0-
3HILHEeH

[Tpeanoqomxuny, uro Mbl dororpadupyem IepeBbs  Ha
pore Heda. 3a TOT NPOMEKYTOK BpEMEHH, NOKA 34TBOD
OTKPHIT H CBETOBOE H300pamkelnHe 1Mafaer Ha MOBEPXHOCTH
nAeHKH, HaHBOALIICe KOJNIECTBO OCBEMeHH (HAnGoMbIIYiO
SKCMO3UUHIO) NMOJYYAT Te Y44CTKH CBETOUYBCTEHTEALHOIO
C/105 TJIEHKH, HA KOTODLIC Nagaer H3obGparkende CBETIOrO
neda. JIpyrue yuacTiy mAEHKH, Ha KOTOpble manaer uzofpa-
JEHHE TeMHBIX NEepPEeBLCB, MOAYYAT 32 9T0 JKE BpeMs MEHb-
ee KOJMHUCCTBO OCBEUIEHHS (MEHBLUIVIO 3KCHO3HILHIO).

Usobpaimenie spkoro HeGa BBI3HIBAET B CBETOUYBCTBIL-
TEABHOM ¢/10¢ BOALIIHE H3MEHEHHs, ueM HaobparkeHle we-
tee ApPKUX nepepben. [losroMy nocie npospienus usoGpa-
MeHHe HeGa (T. e ydacToK MJCHKH, NOJYUHBIUKI BOILIIYIO
JRCMOBHIHIO) OKAMKETCs Godee TEMIBLIM, YeM H306pamKeHie
/€PEeBLEB (YUACTOK IIEHKH, MOJAYUHBLIAN MEHBLIIYIO 3KCIO-
ainmio). OaHaKo IAs MOAYUEHHA H30BpaMeHns HeoBXoLH-
MO, 4TOOBI KCHO3MUHE GBIM JOCTATOUHBIMI, HO HE CJIHIL-
KOM GOJIbITHMH.

Moxer au noayunthes dororpaduucckoe usoGpare-
HHE, ec/H JICHCTBHE CBETA Ha caofl 6ymer cAMIKOM GoJb-
LHM, HATNDHMEDP, €CJH YCTAHOBHTH caMoe¢ G0/bLIOe OTBep-
CTHEe AuadparMbl U OCTABHTL 3aTBOP OTKPHITHIM HA OUEHb
NpOAoJKHTE bHOE BpeMA? B 310M cayuae sKCnosHuun Beex
VYACTKOB NVIEHKH OKaxyTcd HACTONbKO BEIMKH, YTO H300-
pameHHe BCEX 1a)Ke HAHMEHCE SPKUX NMPEAMETOR HA Hera-
THBE AOCTHTHET HanGo/blIen TWIOTHOCTH, BCe Y4acTKH Hera-
THBA OKAXKYTCH OOHHAKOBO (HAW TIOYTH ONHHAKOBO) uep-
HBIMH.

[Tpn HepocraTouHOM BOBACHCTBHN CBETA HA MVCHKY H30-
Gpakeniie TakKe He MOXKET NOAYUHTHCS, Ecan yeraHosuts
OYeHb Majnoe OTBepcTHe puadparMpl i GoTorpaduUpoBaTh ¢
0YeHb KOPOTKOH BBILEPIKKOM, TO HH OJHH M3 YYACTKOB NJIEH-
KH Tocie npoasieHds He notemueer. Ilaxke camble apkne
YUYACTKH CBETOBOTO H300paKeHHs He OCTaBAT CJASA0B Ha
MJIEHKE, H BCA TOBEP XHOCTL HEraTHBA OVAET 0JMHAKOBO (M1
MOYTH OAMHAKOBO) MpPO3pauHoOil,

Pazymeeres, Takie peaysbTaThl MOIYT NOJYUHTLCH TOJb-
KO IIPH oyeHb TPyOLIX oUIHOKAX B ONpeLe/JeHHH HeoGXO0mi-
Mol Bhiaepikd. OZHAKO Ha TNpHMEPE MEPBHIX CHHMKOB
OIHUX H TeX JKe 00BEeKTOB, KoTophe GBLIH CHAEAAHD C pas-
JHYHBIME BBIICPIKKAMHE, MOKHO XOPOLIO BHAETb, UTO NpH
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HEL0CTATOYHONH BLIIEPIKKE Ha HeraTHpe oTeyTeTByer usobpa:
WEHNEe CaMBIX TEMHBIX M3 O0BLEKTOB CLEeMKH, HANPHMED BCE,
YT HaXOAHTCH B TAy0oxoi Tenu. T1pu upesnmepHo 00JbILOILN
BLIAEPIKKE BMeCTO H300pAIKEHHS CAMBIX CBCTJALIX Npeime-
108 CHEMKH HA HEraTHBE OKA3HBAIOTCH COBEPLIEHHO YepHBIE
YUACTKH; Ha OTHeUaTKe ¢ TAKOTO HEratHBa BMECTO H300-
payKeHHA CBETJBIX MpPeIMeToB OYAYT JHWb Oe/ble MATHA.

CrnegoBaTebHO, AJS MOAYYEHHA NOJHOUEHHOTO CHHMKA
HeoOX0ANMO Nof00paTh TAKHE 3KCHO3HIHH, YTOOb HAHGOb-
liee modYepHeHHe HeraTHpa OBLIO TOJBKO B TEX YYacTKax,
Ha KOTOpHIE Mafaso HaoOpameHHe caMblX CBETVIRIX Npeame-
TOB, 4 CBETOBOE H300paNKEHHEe TEMHLIX NPEIMETOB 0CTABHAO
HA HEraTHBE €ABA 3aMETHLIC CAEBI.

JlelcTBHE CBETA HA [JGHKY MOMKHO Pery/aupoBaTh LBYMs
criocoGami. Ecqm yBeNMYHTH BHILEPHKY BABOE, KamIBIH
YHACTOK NMJEHKH MOJYUHT BABOE BOMbIIEE KOJHYECTBO OCBE-
meHna (sasoe Goabmiyio skenosunuio). To e camMoe MONK-
HO CAetath, €CO¥ VCTAHOBHTL BABOE OGOJbLIEE OTBeperHe
JAHadparmel, T. € YBeJIHUHTL BABOE APKOCTb CBETOBOIO H30-
OpaxkeHus.

Ilpn pacuerax BLIACPIKKH W Hy:KHOH nmadparmpr gaa
KPATKOCTH HEPeLKD YIOMHHAIOT TOJbKO 0 Bhigepxke, Ms
CKA3AHHOTO SICHO, UTO JJHTENBHOCTH BHAEPIKKH Ccama Mo
cefe ellle HE AAET BO3MOMCHOCTH CYIAHTL O TOM, Kak Oymer
OCBEILEHAa T/IeHKA — JO0CTATOUYHO, HELOCTATOYHO HJH Ypes-
mepHo. I'oBops o BBIZEpIKKe, Beeria ciejayer fojpasyme-
BATh BHIAEPHKKY [PH ONPeieseHHOM OTBEDCTHH AHA(DPATMEL

He caepyer taxxe ynorpedasith BMECTO CJI0BA <«Bbi-
JlepxKKas» (BpeMsi OCBEIIEHHS TMJAEHKH) CINOBO «3KCMO3HIUSY
( KOTHYECTRO OCBELICHHS, KOTOPOE NOJVYaeT TOT HAH JAPYroi
VYACTOK MJEHKH B TEUEHHe ITOro BPEMEHH).

Or Kaxkux YC/AOBHH 3aBHCHT BBIIEPHKKA

BeiiepKKY MPUXOAHTCH H3MEHATh B 3aBHCHMOCTH OT TO-
IO, CHJABHO MM ¢1aB0 ocBelleHs 00BLeKTH CHLeMKH,

OcBelUeHHOCTh H3MEHACTCS B OUeHb WIHPOKHX Npemesaax.
B ogHO B TO :Ke Bpems OHA PE3Ko pas/uuHd Ha CoJHle, B
TeHH H BHYTpH nomeureHuit, Mamepenus nokasbiBaior, uTo,
HaTpHMep, B HIOJMbCKHI TOJIAEHL OCBELICHHOCTh B TEHH 31a-
HHA B HeCKOJBKO DELB MEHbIIE, HeM OCBeleHHOCTL Ha COJIH-
e — B nojge HJAH Ha elyry; OCBEIIEHHOCTh BH}'TDH CB(‘!TJIO?I
KOMHaThl B 310 ke Bpemsa B 500—1000 pas wmeublle, ueMm
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oceliennoeTs na coquue, OeBementnocTh NpesjMeTos 3a-
BHCHT OT BPEMEHHM rofga u JH#, OT reorpaiueckoll WHPOTH
MECTHOCTH: B MOJIEHb OHa B HECKOAbKO pas Oodblue, yem
VIPOM WJIH BEUEpoM, JeTOM NOYTH B UeThipe pasa OoJblie,
qeM 3HMOH; Ha Jore oHa TakiKe HeCKOMLKO 60JbiIe, Yem Ha
cepepe. K]JOMC TOro, OCBEHIEHHOCThL H3MEHSeTCs B 3daBUCH-
MOCTH OT cocTOsiHHA Heba, Oua cu/bHee npu Genslx ob.a-
KaxX, He 3aKPhiBAIONHX COJHILA, HECKOJIBKO HHMKEe npu Gea-
ofJlauHoM Hele; MpH CIJIoOmMHON 0GJauYHOCTH OCBEIICHHOCTh
yMeHblIaeTcs BJABOE, BUETBEPO H Aawe 60/iee MO CPpaBHEHHID
¢ OCBELIeHHOCTHI0 B Ge300aaudbli JeHb.

VpoBeHb OCBELICHHOCTH TMPEAMETOR CLEMKH He/lb3sd
onpefeitTh Ha a3, TaK Kax Yea0BeuecKnH rias mouti He-
3aMETHO JUIST Hae caMuX OHeTpo npHenocabiuBacTes K H3-
MEHEHHIO OCBelleHHocTH, Mbl OAHHAKOBO XOPOLIO BHIHM
NpeaMersl Kak BHE MOMELLeHMi, Tak H BHYTPH HHX, He-
CMOTpSl Ha TO YTO OCBELIEHHOCTH B NOMEUIEHUH B COTHH pas
MeHbIIe,

dororpaiueckas nJeHKa, B OTJMYME OT rnasa, o6.a-
IAET onpefe/eHHONH UYYBCTBUTEALHOCTBIO, KOTOPAS HE MOMKET
U3MEHATBLCA B 3aBHCHMOCTH OT TOTO, MPH KAaKOH OCBEHIEHHO-
cri npoucxonur Qororpaduposanue. das Toro uredu gau-
Has MJIEHKA MOJy4Ydaa NpaBH/bHBIe SKCNO3ZHUMH IPH JIIo-
6ol ocBeuleHHoceTH, (ororpad AO/MKEH B KAMKAOM GTHEME-
HOM cJyuae y4ecTh OCBEILEHHOCTh OGBeKTOB CHeMKH H B 3a-
BHCHMOCTH OT 3TOr0 NMOAOOpath HEOOXOLMMYIO BLIAEPIKKY
NpH TOH wian apyro# nuagparme. g cheMKH CHILHO OCBE-
UIEHHBIX TPEAMETOB HENOJb3YIOTCA KOPOTKHE BHLAEPHKH,
MaJele OTBEpPCTHS AuadiparMul HAM H TO H ApYyroe ogHOBpe-
menHo, Hia crseMKH c1ab0 OCBEHIEHHBIX NMPEeIMETOB HE0H-
XOAMMBL JTHTENbHBIE BHAEPH<KH, GoJbUIHe OTBEPCTHS Aua-

¢ [li]JElFMb{ HJIH H TO H OPpYyroe BMECTe.

HMsmensst puadparMy H BRUICPHKKY, MOMKHO HCNOJb30BATh
[VIEHKY OAHON H TOH e UYBCTBUTENBHOCTH [J/IsI CHEMKH
npu mioboil ocseulennoctH, Hanpumep, npumenss paua-
hparmy 4,56 Buecro puadparmel 22, ME H3MEHSIEM KOJTHUE-
CTBO OCBelueHHs nilenkH B 25 pas; dororpadupys ¢ BEAEPK-
Kol Yo CeKYRABI BMECTO /a0 CERYHIbI, MBI HBMEHSIEM KOJIH-
qecTBo ocpemieHusa B 20 pas. dTo 3mauur, uTO, NpPHMEHAA
JIMUL Pa3/iHuHBe KOPOTKHE BRIAEPIKKH, MOXKHO H3MEHHTL
skenosuimio B 500 pas (25X 20=>500). IMpumensa He TOMNbL-
KO KOPOTKHE, HO H JUIHTEJbHBIE BBIICPKKH, 3KCHOSHIHI
MOIKHO YBGINHYHTEL B HYIKHOC UHCIO |"JE|3.
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Cnocofbm pacuera BbIIEPIKKH i L . =

Pacuer BEACPHK K, HEOOXOANMOI MPH TOM HJIH HHOM OT-
BEPCTHH AHA(DPArMEBL, MOMKHO ITPOM3IBECTH, MOJB3YACH Ta0-
JIHLAMU, CBETOMEpPAMH (SKCIOHOMETpaMH) HaAM OpH TOMO-
1M POGHEIX CHUMEKOB.
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BriepKky npu O0JbIIHHCTBE AHCBHBIX CHEMOK MOMHO
JOCTATOUHO TOUHO ONPELENHTL HO TaG/AHIAM, HAPHMEp, 1O
ynpouientoft tabauue 2, B KOTGDOH yKasaHbl BBIIEPIKKH
VIS 4acTo BCTPEUADILHXCH YCIOBHIE CHEMKH,

Bee Ttab6aHLb BHAEDPIKEK TNPpH AHEBHOM
OCBEeUIEeHHH NOCTPOEHH ¢ ydaeToM: 1) HaMeHeHHs ocse-
IIEHHOCTH NPEAMeTOB CBLEeMKY B PasjHuHoe BpeMs roga i
LHfA, NpH Pas/HuHOM COCTOSHIYE Heba, 2) YYBCTBHTEILHO-
CTH TUVIEHKH, 3) BeJANYHHBI MCHOJAb3YEMOTO OTBEPCTHS [AHA:
(¢parmbl. Bee 9mH  ye/ioBHE  CREMKH JIETKO ONPeenNTh,
DoronobuTeNI0 Ha HePREIX Nopax GbiBaeT TpydHee PEeLIHTS,
K KaKOH rpynne npeaMeroB CHEMKH CJAELYET OTHEETH TE HIH
uHble Qororpapupyemsie 06beKTEL UT00B YMEHBLINTE BO3-
MOMKHOCTh  OWMOKH, MOXKHO [10COBETOBAThH BHHMATENLHO
CPABHHUTL BRIICPIKKH, YKA3AHHBIE B Ta0JHIE /151 ODBEKTOR
CLEMKH, HAXOXAUIMXCHA B PAZTHUHBIX YCJOBHAX OCBEH[EHUS,

Ecan yeqoBus ¢beMKy He COOTHETCTBYIOT YRASAHNBIM B
B4r0J0BKE, BHECTH CJeAyIollHe MONpaBKH;

1. ITpu comuue, sakpuitoMm obnakamu (TeHeli or npes-
METOB HE BHIHO), CHAYAJA ONPENe/HTh, Ha COJHIE HAH B
TEHH 0Kazajuch 6bl 0OBLEKTH! B Geso0aaudblii genn, a 3a-
TEM COOTBETCTBYIOUIYIO BBIAEPIKKY WM OTBEpeTHE Anadpar-
Mbl VBEJAHYHTHL BABOE; MPH CIJOIIHON HH3KOH O06/aUHO-
CTH — VBEJINYHNTE BYETBEPO.

2. B despavie, Mapre, centsiope u oktabpe ¢ 10 go 16 ya-
COB BBIJEPIKKY H/H OTBEPCTHE JHa(BparMbl VBeJHYHTEH
BABOE, a B siHBape, Houbpe u gexa6pe ¢ 11 no 15 uacos —
BUETBEPO.

3. Ilpn cwemke Ha 1—2 yaca paublie WJAH MO3KE YKa-
84HHOIO BPEMEHH BBIACPIKKY W/ OTBEPCTHE Anadparmul
VBE/JIHUHTE BIBOE.

4. Ilpu cheMKe HA TUIEHKE BABOE GOJBIUICH UYBCTBHTEL-
HOCTH BBIAEPIKKY HJH OTBepctHe AnadparMmbl YMEHBUIHTE
BIBOE.
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5. KOxuee 40° cepepHOil IMPPOTE BLIAEPAKY HIH OTBEP-
crie aHadgparMbl YMeHBIINTL BABoe, a cesepree 60° cepep:
HOM HIHPOTH — YBEJNYHTH BABOe (JIeTOM 3Ty HONpaBKy BHO-
CHThL HE HYIKHO).

6. Ilpn cremMKe co CBETOMHIBTPOM BEIEPKKY WIH OT-
Beperie auadparmbl HeoOX0AHMO YBOTHYHTE, KAK YKasaHo
B Tabauie 8 (erp. 128).

B nenennyu 00BEKTOB Ha TPYNNe B /06RX Tabadiax
VUHTHIBACTCS, UTO B ONHO M TO e BPEMs H MpH HEeH3MeEH-
HOM COCTOsIHHH HeOa OCBEUICHHOCTh HAa COAHLE, B TCHH H
BHYTPH IIOMEUICHMI pasniyaercs HACcTOALKO, uTo Tpedyer
H3MEHEeHUA BBEIAEPIKKH B AeCATKH W gaxke corHn pas. Kpo-
Me TOTO, M3 TabJul BHAHO, UTO BOJHAH GONMLUIMX BOAHEIX
MOBEPXHOCTEN, KOTOPLIE OTPAMKAIOT MHOFO CBET4, Bl
JIePIKKH CHAEAYET YMEHbINATH, @ BOJMM3N TEMHBIX TIpeaMe-
TOB, KOTOPBIE NOMIOWanT O00AbLIYIO UacTh cBera (HanpH-
MEp, B JI€CY), BBIIEPHKKH HeoOXoauMe yseauuusath, Ha-
KOHell, B Tabumuax yYTeHo, UTO TeMHBle OOLEKThl ChEMKH,
KOTOPBle HaXxojaarcs BOJAMSH QoToannapara M, clegoBaTelh-
HO, H300paXKAIOTCA KPYIHO, TPeGYIOT YBEJIHUEHHOH BHICPZK-
ki, Ecau Bcerga npHHMMAaTh BO BHHMAHHE 3TH 0COGEHHO-
CTH OOBEKTOB M HX OCBEUICHHS, TO BO3MOIKHOCTh OMIMOKH
pesko ymenbmnres. Ileped cheMKoOH no4TH BCeraa H3BECTHb
YCJ0OBUS, B KOTOPHIX GYLeT MpoHsBOAHTLCS (oTorpaduposa-
Hue. 10 14T BO3ZMOKHOCTH 3apaHee noJoOpaTh MpHMepHbIe
orgepetHs auadparMel n seigepxin. Hanpumep, B aeruuft
COJIHEUHBI AeHb YaCTh CHHMKOB MpPHAETCH Ae1aTh HA COMHLE,
4 4acTh CHHMKOB — B Tehy. M3 Tabnuiisl BHAHO, 4TO HaA NIEH-
Ke CpeiHell uyBCTBHTCALHOCTH OOALUIHICTBO CHHMKOB Ha
COJIHILIE MOYKHO Gy 1eT ¢ieqlats ¢ Anapparmoil 8 n BRAEPKKON
/100 CEKYHAB, @ B TeHn — ¢ aunadparmot 5,6 u BblUlepK-
KoM !/os cexynnasl. Ilpn H3MeHEHUH YCAOBHIT CBHEMKH JErKo
BHOCHTb HEOONOAHMBIE NONPABKH, H3MEHAH OTBCPCTH jlHa-
dparmer nan segepusky. Ta6anua 2, npupefeHHas Boiule,
cocTap/eHa A8 JeTHHX CheMOK, HO OIS JAPYrHx )’CJIOBHﬁ
ee JIErKO H3MEHHTB, YTOOBI e BHOCHTL BO BCE MONCUYETH
OJHHX H TEX e nonpapok, Hanpumep, npu cwemkax suMod
Ha IgeHkax uyysctTBHTeNbHOCTHIO 90—130 emnnun [OCT,
HET CMBICJA KaXK/AYIo BEUIEPH(KY YBEJMUMBATE BUETBEpPC 4
3aTeM yMeHbinaTh papoe. Ilockoanbky B 9THX YCAORHAX jis
Jio6oro oGnexTa MoTpebGyeress B KOHEUWHOM CUeTe BiBOE
DosblIasi BBIAEPIKKA (Man BABOe 00JbLICE OTBEPCTHE AHA-
(hparmMsi), MOKHO NPOCTABHTE B 34rofloBKe KamaIofi Ko-
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JOHKH 0D03HAYCHHMS BABOE GOJBLIIHX oTBeperHi anadpar-
MBI: BMecTO 22 roctasuth 16, BMecto 16 noctasnts 11, Bye-
m‘Jo I —8 u 1. 1, Bee Buinepskkn amg HOBbIX vc..mmu“s‘oc"ra-
HYTCS  NPABHbY ; Th30BaTLCS 16 ‘
_\-',}mﬁnee,l ILIMH, &  [OJL30BATLCS  TadJauei oyner

Boigepkka upn uekycersennom OCBELLEHHH 3aBHCHT!
1) OT ADKOCTH HCTOUHHKA €BeTa (Hampumep, oT Tama M
MOUIHOCTH 3/1EKTPHYECKNX JaMI); 2) OT paceTosHius MeKay
HCTOUHHKOM cBeTa W o0bexramu; 3) or crenenn OTpaKenus
CBETA CTEHAMY, MOTONKOM M ADPYIHMH MpeiMeTaMH OKpY-
AKAUHUMH 00BEKT CHEMKH| 4) or crero- u L!.BCTO'-!),/BCTB}I-
TEALHOCTH IVIHKH; 5) OT BCJMUHHBI OTBEPCTHS IHaQparmsl.
El?liiﬂccmawe MeKAY KaMepoi u oOBLeXTaAMMH He HMeeT 3uaue-

TaGanua Buigepxex (tada. 3) aast wauboaee ynorpeou-
TeJBLHOTO Cnocoda HCKYCCTBEHHOIO OCBEIIEHNS — OHON Wi
AByms orosaMnaMn — npusesena upke. Jlis NPaBHAL-
HOTO ONpPEeJC/ICHHs BBIACDKKH BayKHEE BCEro BO3MOIKHO Tou-
HEE YHECTb PACCTOAHME OT JaMi J0 06BeKTOR, TaK KAK OCBe-
[LEHHOCTE YMEHbIIACTCS MPONOPUHOHABHO KBAAPATY pac-
CTOAHHA OT HCTOUHIKA CBETA (NPEAMET, PacnoNoKeHHBIH B
2 m or raMnel, ocelllaerTes BUETBEPO citadee, ueM npegmer
Haxousuiica B | M, u T. 1.). :

Pacuernt Bhiepiker nosesuo sanucusars, 4To6s B caIy-
yae oWHGOK GbLIO JIerue OTBICKATh HX MPHYHHY,

Ta6auua 3
BoilepIKKE AMA CHEMOK C OfHO# Man Agyma doronamnamu mo 500 em

Bhitepacia VX maMnE a:
Betontics i HI ACPACKA TPH ARYX saMnaX (npH pasnHunbx
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Tabauiia 3 cocrasiena Ag CheMOX ¢ JaMnamy B oTpa:
saTe/sx B KOMHATe CO CBETIBIMH CTeHamMu n GesbiM 110-
TOMKOM, Ha naeHKax «Msonmanxpom» win «Ilanxpom», 4yB-
crpurenprocthio 90—130 ennuny TOCT, npu anagparme 5,6
Ecin }'C.F]OBI]H CHEMEN e COOTBETCTBYIOT }"I(&S«']HI'IBIM, HE=
U{JJX()J_LH.‘.IO BHECTH CclelyioniHe NnonpaBxy,

1. B nomenleHny ¢ TEMHBIMH CTE@HAMH BLINEDHKH YBE-
JAHYATL BABOE.

9. Jlas naenki 8 45—65 eqmunn TOCT BEACPKKE yBE-
AMGNTH BABOE, a Ads nuienkn B 180-—250 efuHHI — CoXpa-
ruth papoe. JLas naenki «OproXpoM» BEACPKKH YBEIHUHTH
paBOe, a A8 TeHKH «M30XpoM» — B 10J7TOpA pasa.

3, Ilpu guadparve 8 BLIAEPKKH YBEIUHNTD BABOE, npu
nuapparse 11 — puerpepc u T. I !

4. Ilpn ocpemeHuyn GorojaMinaMu B 275 8N BHIAEPKKI
VBEJIUYHTD BIBOE,

5. [1pu ocsemenny He Qorojamnamy, a OOBIUHBIMH OC-
BETHTOALHBIME JaMIaMA COOTBETCTBYIOUIEH MOUIHOCTH BEI-
NepPKKH YBEJINUHTh BABOE, ,

6. ITpn cheMKe ¢ aavpamy Ges orpamareleil BRIEPH-
KH YBEINUMTH BABOE.

CneroMepsl (IKCHOHOMETPBI)

BuifepKKY MOKHO Onpeaenarh Haubojee NPABHALHO
IpH 1OMOMH (OTOI/IEKRTPHYECKHX npubopos, KOTOphIE N0-
ABOMAIOT M3MEPATH APKOCTH NPELMETOB, T. €. H3MepsATh CBLT,
orpaalouyiics o1 HUX (HEKOTOpHIE npHGOpHl MO3BOIAIOT
onpefe/nib TaKXKe OCBELUICHHOCTD NPEAMETOB, T. €. HIMEPSTH
cper, najalouui pa HEx). It npubopsl BHIYCKAKTCH B
NpOfAKY NOJ HA3BAHHEM GOTOSMEKTPHICCKHX 3K
cnonomerpoB. [lpuGop coctont H3 (oTO3JAEMEHTE M
3JeKTPONSMEPHTENBHOTO NpHOOpA. [lon peicTBHEM CEeTa,
nafdiollero Ha [OBEPXHOCTB (POTO3JIEMENTA, BO3HHKAET
SeKTPHUECKUll TOK, NMPHUEM CHJIa TOKA HU3MENACTCS B 3a-
BHCHMOCTH OT APKOCTH TNPEAMETOB, OT KOTOPBIX HCXOANT
cBeT. 3AMETHB NOKAZAHUE CTPEJKH H3MEPHTENLHOTO MpHOo-
pa, Ha WKajax npudopa MOKHO NPOUECTD, KaKie BhIAEPHKKH
HYAHE 2251 poTorpadupoBatus NpeAMeToB B AAHHLIX ¥CI0-
BHAX OCBElLeHHA.

JJist npuBAKAHTE/ILHOTO ONIPeae/IeHHsl BELACPKKH BIIOAHE
NpUrojed  Apyrof ppu6Op — ONTHUECKUI  SKCIIOHOMETD
«OTITAK». B oraudkie oT (GOTO3JEKTPUHUECKOTO 3SKCIOHO-
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verpd  HPH - CTO. MOMOLUE  HEJb3s ONPEATuTh BHAEPIKKY
TOMHO, TAK K4K ero H0Ka3aHHA 3aBHCAT 0T YYBCTBUTEILHOCTH
§EJI0BETECKOTO. 1a38, 4 OHa MOMKET CHILHO H3MEHAThCH B
[BUCHMOCTH OT TOTO, B KAKHX YCAOBHAX HPOHCXOIHT HABIO-
qenne. B 10 jKe Bpens BO3MOKHOCTE OLIHOKH NpH N0/Ab30BA-
i srenonoMerpom «OIT3Ks ne Godbie, uenm npu 1H04b-
30BaHHHA TabauLanmu ,
(ApYrUMH BHOAMH ONTH-
YECKHX  KCHOHOMETPOR,
BHITTYCKAEMBIMI B HACTO-
ANIEE  BPEMS,  [10JIb30-
BATBCHE  HE  PEKOMEH-
Jlyercs).
Onraueeckuin
IKCMNOoHOMET?D
«OTTTIKs» (puc. 21)
npeacTapiaser coboil ne-
0oMblIVI0  KOpoBKy ¢
ABYM#HA  OPAMOYFOMGLHBI-
MU OTBEPCTHAMH; OJIHO
H3 HHX BaKpeiTo MAarTo-
BbIM CTEK/IOM, APYroe —
Gesolt OTEHABIBAIOINECH
gpuiukoit. Hlkana ans
OMpPefeqeHuss  SpKoCTH
00BeKTOB  ocBelLaeTes
CKBO3b MaTOBOE CTEK/I0

Pue. 21. Onthyeckiii sienosomerp

i1 BUAHA [IpH OTKHHYTOH

KDBIIIKE, . Ha mia e el

i v J — utkans 144 ONpenedenHs ADKOCTH 06Bek-

IMEIOTCH npospaynee 0% 2 — OTKHNBIBAIOMAACH KPRILKAS §—R0j-
- TACHOH AHCK € WKaadawm e iRy A4 —

W pol (0DO3HAYEHHMST acpubii coxrop micka prepiiiey ?:ﬁijlhh:xi!}n-

llliﬂ{hpal‘m), SIPKOCTD KO- KW 45 enpnuy FOCT); 5 — wxrana awadparm.

TOPBIX AOHWIKAETCH cle-
Ba Hanpaso. Ha Bepxueii cropone xopoGKkH noMmelieHa BTO-
paﬂ-luffa.na'm'ia@pan-r H MOABHMKHON OHCK ¢ Tpema mKama-
MH BLULEPIKEK. Ha Bueliiem KoJblie AHCKA VKa3aHsl Bbi-
AepHKH L9 ChEMOK nNpH CoJHIE, He 351[([)[:['[‘0'&1 ofJaaKaMi;
Ha CpEAHEM KOJbLE — BBIOEDMKH 75 ChEeMOK B I'IélC;\-IypHy[-t;
HOTOAY MJIH B TeHH; HAa BHYTPEHHEM — BHIAEPKKH AJd Che-
MOK BHYTDH noMmeuenni. EXRHINA Ha Kauok MKage KHC-
Ka ogHayaer | CexyHoy, ULHQPH cnopaBa oOf Hee — 1e-
;'1[1:111(3 Cf_KyHﬂb{_ a uudpH caeBa — Kouiu CcekyHanl (o, s
i A
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Il onpejlesienns  BLIACPIKKY  OTKPBIBAOT OTKHIHYIO
KPBIUKY, HANPaBIAIOT OPHOOP MATOBbLIM CTERJAOM Ha
OOBEKTH CHEMKH W 3aMeudior, KAKAs 13 Hpo3pauibix wudp
HA lIKaJe BHYTPH KOPOOKH BHIAHA HalMeHee dApKo, HO eule
pazIHuaMa Tia3oM. TToasikHOl AHCK YCTHAHABANBAIOT TAK,
qTOOH ero YepHbiil CERTOP HAXOAWICA NPOTHE TAKON IKE
uMppei Ha wKale Jradparmel, HaHeCeHHOH CBepXy KOPOOKH.
[1p# 3TOM MOJIOMKEHUH HHCKA NPOTHB KakAO0r0 0003HAUCHUA
JqraparMbl pacnoaralTes BeLAEPIKKH, HEOOXOAUMDIE B TexX
HJH HIBIX YCAOBHSIX ocBentenns. Hanpuyep, ecan 1ia likane
npubopa MOKHO pPAas/InynTL HHpPY 4, TO UepHBIH CcexTop
JHCKa YCTAHABIKBAIOT NPOTHE LH(PL 4 Ha mKajde anadpar-
Mpl [Tpu HOJL30BAHHE ONTHUECKHM SKCTIOHOMETPOM BHYTPH
NOMEUIEeHHA BBIIEP/RKH NPOUHTLIBAIOT Ha BHYTPEHHEM KOJbLIE
ancka (npu guadparme 5,6 cienyer ororpapupoBaTh ¢ Bhl-
AepaKoil 1 cexynia, npn anagpparme 8 — ¢ BbIepAKKON 2 ce-
KYHAB M T. A.), @ IpH N0Jb30BAHHH IKCMIOHOMETPOM BHE T10-
MELIeHHI — HA BHELWIHEM HJH CpefHeM KoJkne aucka, Jnex
VCTAHAB/MBAIOT, MOJb3YACH YEPHBIM CEKTOPOM, €¢I UyBCT-
BUTENbHOCTh naenku pasua 45 expunnam FOCTL [lpn
mienke 90 eqpnnin FOCT yeranoBKa AHCKA NPOH3BOAHTES He
M0 UePHOMY CEKTOPY, a N0 COCEAHEMY CeKTOPY ¢/eBa (¢ 0do-
sHaueHHAMM Yoo, 5o B Yoy cekyHAL), mis nieHkn 180 enu-
nun, FOCT nodstbayioTes caAeyIoliuM cekTopon (¢ adosHaue-
HEAMH 'oso, Yso o 11 CERYHABL) ¥ T. M.

Pasinunble mKasl BBUIEPIKEK SKCTOHOMETPA COCTARIE-
HBl € YY4BTOM TOrO, UTO NpH HeOOJLUIOR OCBEUIEHHOCTH
UYBCTBUTENLHOCTL TJiasa Bbllle, & 1pH DOMLION — HHIKE.
OnHaKo BeULEPIKKH paccunTalinl 400 THIOBLIX, Halbo/aee ya-
CTO BCTPEUAIOLLHXCSH VCJIOBAH, TOTAA KAaK AeHCTBHTELIbI
YPOBEHL OCBEUIEHHOCTH MOMET B HECKOJLKO Pas OTJIHYATHCH
oT THnoBoro. Hus yMenplienna oiHOK HeOONOAHMO, YTOGE
HaGmogaTenb HaXOAWICS B TeX K€ YCIOBHAX OCBEULeHI,
B KAKHX HaXOIWTCsH OOBEKT CheMKH: HanpuMmep, [pH
onpefeeHit  BLIICPKKH 78 OOBEKTOB, OCBEUleHHLIX
COJMHILEM, HEMb3S HAXOAHTLOA B IIYGOKOH TeHI W B 1IOME-

' B nocnemuefi mogenn sxernonomerpa  «OIITSK», suinyckaemoi
B HACTOALLEE BPEM#A, CEKTOD C BbIACpiKKamMn, HeoOXOAHMBIME 405 nJe-
HoK uyscTeHTeNpHOCTEI 45 exnnny FOCT, ue 3akpamnpaerca UepHLIM
useroM. Bmecto 5T0ro B UEHTpaleHON vacTi JHCKa Hanecena lKana
UYBCTBHTEALHOCTH IVIEHKN ¢ oGoinavennamn 22, 45, 90 uw 180 egunui
FOCT. Huck yeraHaBAWBAIOT 110 TOMY CEKTOPY, NPOTHE KOTOpOro Ha-
XOJAHTCH 0003HAVEHHE UYBCTBHTEALIOCTH HCNOALAYEMOI HIeHKH.
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MCHWH, Tae I1ds  npucnocofaseress K ca1adofl ocpellleH-
HOCTH M paznpyaer OGoablte meedud 1IKagb, YeM  Ha
COJIHILE, y

Onpepenenne BHALPHKK NPOGHBIMI CHHMKaMH

[TpesnylieeTBo 3TOr0 NPOCTOre i 06Wen0CTYIHOIO Cro-
cofa 110 CPABHEHUIO C JAPYTHMH 3aKJIONAETCA B TOM, 4TO Of
A4CT BOIMOMHOCTE YHECTL HE TOJLKO YCJIOBHH CheMKH, HO I
VCAOBHA MPOABJICHHA, 4 TAKiKe (PaKTHYECKYI0 UYBCTBHTE/ -
HOCTDL ILTEHKH, Yero HeJMb3d caeJaTthk HH NPH MOMOILILH T'r]ﬁ.-’liiil,
HH MPH noMolH skenodoMerpa. Ilpu sroym HeT HeoBXoaMo-
CTH A€TaTh NPoObl A7s BCEX YC/IOBHH CHEMKH; JOCTATOUHO
CASTATh 0 MPOABHTL CHHMKH, MPOH3BEACHHBLIE B THITOBHLIX Yy
JOBHAX, B KOTOPBIX TpHXOAHTCA (ortorpaduposars uange
BCEero.

(0] TOM, KdK CcAeddTh II[JOﬁHI)IG CHUMEKHK € PaA3JIHUHBIMH BLI-
ACPIKKaMM, yKe Oblo CKasano B riase 2. Cpeanioln Bbl-
ACPIKKY MOMKHO B3ATL MM OPHEHTHPOBKH 110 w060l Tab-
JHLOE, I8 JONOJHHTEALHLIX CHHMKOB BBEAED K KH (HJII-I at-
BECTHH ﬂ.][a(})[)ﬂ{".\lbl) MOAHO YBEJHYUTL H YMEHBLIIUTH BABOE
HUTH, €CH BO3HHKACT COMHeHHe, daxe Bucreepo. [Tpapua-
HOH OYAET Ta M3 BLIIEPIKEK, IIPH KOTOPOH Ha HEraTHBE MOM-
1O OOHHAKOBO XOPOIIO PasyuilTh l'I(.Bﬂ[)Oﬁll(Jt‘TI{ IIISOE')]JEJ‘(I\’L'.’*
lus B Hanboaee Ipo3pavudLIiX H Haubo/1ee NJIOTHBLY YUACTKax
HETATHBA.

Beitepikia n orsepertde anadparsbl, 1pi KOTOPBIX Gbi
NOJAYUEH 3TOT HEraTHs, OYAVT [PABWIBHBIMH IS BCex
OCTANBHBIX CHHMKOB Ha TaKoif JKe NJIEHKE, [IpH Tex Ke YCJI0-
BHAX CheMKH H NpOABJICHMSA, ﬂpu U3MEHEHHH J0oro us
YCJIOBHH CHEMKH HEODXOLHMOE HIMEHEHHE BHIIEPIKKH MHIH
OTBEpPCTHSA ,‘CLI/I&(}]})ZN‘MIJI HETPYIHO ONpeneIuTh No TaG»’IH[lE!M.

I'Iepem‘.pm Kd M HENLOZEeDMKa

Hacro BosuuikaeT BONPOC, B KAKHX Npeesax MomKHO 13-
MeHAITEL TPeGYeMYI0 BbIIEPHKKY.

Yro npousoiiger, ecan yBeJHUHTh HWAH YMEHBIIHThL Bbi-
ACPIKKY (M oTBepeTHe Anaparmbl), HAOpUMep, BOBOE?
B Goaslnunerse ClIydacs 370 NPHBEAET TOJBKO K TOMY, 4TO
BCe YUHACTKH HETaTHBA OKaXYTCH HEeCKONLKO IJIOTHee HJIH,
naotopor, ByayrT mMeHes naotHsMu. Ecan cpasuith, Hanpu-
Mep, npofipie CHUMKH, ROTOpLIe OLIIH cAelans: Ha NepBoi
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KaTyluke MmiaeHKd, To JETKO 3aMETHThL, MTO Ha ABYX HJIH AaiKe
TpPeX H3 HIX BCC JSTAMH H30OPAKEHHs BHANE OAHHAKOBO XO-
powo. Heckolibko Gollee TIOTHBIT HeraTHB notpedbyer He-
MHOTO GoJbIIeH BHIEPKKH NPH NeyaTaduu, HO 570 OyieT
MMETDH NIPAaKTHUECKOe 3HAUCHHE TOJLKO HPH VBEJIHUCHHH.

OJIHEJ.I{O €CTh H JApyrue CaydaH CheMOK, Korga npH J0-
GoM H3MeHneHHH HeoGX0AHMOI BBIAEPKKH Ha CHHMKE MOTYT
NPONAacTh HYKHEE JeTalH, 4 B HEKOTOPEIX YUaCTKax CHUMKA
n306pamennsi Bosce He 6yaer.

BosmMosHoeTh H3MEHEHHsT BLUIEPIKKH 3aBHCHT OT TOIO,
KAK BCIHKA pAasHHIA B APKOCTAX Pas3JUYHBIX YJacTKoOB
ofbexTa cheMkHd, Ec/ii H3MepHTh #PKOCTH OTANbHBIX Y4acT-
KOB 00BEKTa CheMEH (DOTOSIEKTPHYCCKHM 3IKCNOHOMETPONM,

TO OKA3LIBAGTCH, UTO, HANPHMED, Camblll CBETJABIH YUACTOK

MOBEPXHOCTH 3€MJIH B OTKPHITOM NPOCTPAHCTBE, DABHOMEPHO
OCBElLIeHHOM COJIHIeM, Beero B 5 nin B 10 pas spue camoro
TEeMHOro, B TO ke BpeMs BHYTPH Jecd, OCBEUIEHHOTO COJH-
IEM, CBETJIBIE YUACTKH B HCCKOJLKO TLICAY pa3 sipue sare-
HEHHBIX Y4aCTKOB.

[Ipennoacykum, UTO B COgHEUHbIH AeHb (ororpadupyercs
onyuIka Jjeca Ha poue Heba ¢ Geapimu cbinakami Ipn npa-
BHJILHOM BIAepcke (manpumep, '/jog CEKyHIBI) HeraTHBHOE
nsobpakende OVALT COCTOATL H3 PANA YHACTKOB PASJHUHON
njorHoeTH, Hanbodbilyio NaoTHOCTE, KaKylo MOMKHO NOJy-
uiTh npu orTorpaupoBaHHY Ha HaHHON maeHKe, Oyrer
uMerh H3o0pamenne oGaakos. Ecin nebo umMeer BABOE MECHD-
Iyl SIPKOCTH, TO M H3oOpasxenye ero GyAeT BABOE MeHee
MJAOTHBIM, H T. J.; HalIMeHee sipKHe, 3aTeHeHHkIe yuacTKi deca
OCTABHT €IBa 3aMETHLIE cleabl Ha HeraTHre. B pesyaprare
BCe pA3JHuHs B APKOCTAX 00BLEKTOB CheMKy OyIVT nepeja-
Hbl Ha HeratTupe npaBHjabio. :

Ecam dororpadupoBats 311 Ke 00BEKTH ¢ BABOE GOJb-
miell BeaepKon (/50 CexyHaBl), TO KamAbIH VHacTOK MJCH-
KH MOJYUHT BABOE OOJBIIEE KOJHYCCTBO OCBENIeHHS (BIBOE
Goaplyio skenosuumuo). Ilpn sToM  H300pamenne mueda,
BIBOE MEHEe ApPKOro, 4em 05‘-'1511{3, TaKMe MTOCTHIHET HdaH-
goabiiel niorHocTH. Ha neratuse nefGo m o6aaka ywke
HenL3a 63’116']" Pa3JHYHTL — OHH OKAKYTCH OJHHaAKOBG Uep-
liniMu. Taxko# HELOCTATOK HeraTHBA — PL3yILTAT CheMKH Co
CAHMIKOM  BOJMBINHME SKCHO3HLIHAMH — HA3BLIBAIOT 1€ p e-
nepw koi. Tlpn mepenep:kke Ha HEraTHBE Hcueaaor 1o-
npoOHOCTH Haoﬁpa};\'eum! Haubonee SPKHX [PeAMETOR
CheEMKH.
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Ecan doTorpadupoBath 5TH ke 00HeKTH ¢ BABOE MeHb-
piefi BeIACPHKOH (!/s00 CEKYHIBI), TO BCE YUACTKH IVIEHKH
noJyuaT BIABOe MeHblme sxcrosunun. ITpu sTom obaaka u
yefo Gyayr nepefansl npapuasto, OfHaxko Bee c1abo ocse-
[I€HEBIE YYACTKH JIECA B TEHH YIKE He OCTABAT 3aMETHBIX CJle-
0B HA HEraTHBE H OKayKyrcd OJHHAKOBO npoapaunsimu. Ta-

Pue, 22, Henonepmka u ne-
penepxka. CHuMKE Coesasi
IpH HEH3MEHHOM OTBEPCTHH
AnadparMel B NpOsBAeHLL 0/-
HoBpeMenno, Baepxy — Bl
pepiKka /s COKYHIB — 3K-
Cnoauunn  npasiisikie  (Ha
HEFATHBE OAHHAKOBO XOPOWIO
BHAHK noapobGHocTn Haobpa-
WEHIA TPEAMETOB, HAXOIMB-
MHXCA HA COMNHUE H B Teun).

Buuzy caesa — BHLEPKKE
gy CEKYHIEI, Pe8yJIETAT —
HeaoLepHKa {oTcyTeTBYET

IISOEI)EI.}KE.‘HH(’, MNPpeaMeTos B
Teny pepesa). Brusy cnpa-
80 — BHIIEPIKA !f1g CERYHILL;

peaysiLTaT —  [EepesepKka
(TPYAHO PA3IHUNTL Aeraj
13006paMeHns NpeiMeToB,

UAXOIHBLIMXCS HA COMHIE).
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KOH HeJO0CTATOK HEraTHBd — Pe3yWIbLTAT CheMKH ¢ HelocTA4-
TOYHBIMH IKCIIO3HIHAMHI ~— HA3BIBAIOT He 10 Me D W Ko il
[Ipu Hepopep:KKe HA HEraTHBE BCErjd OTCYTCTBYIOT Jie-
Tanu uso0panmenns HauMeHee SAPKHX YUACTKOB MpPEIMETOR
CBEMKH.

B pazoGpantom npumepe Gulil B3sit 00BeKT © O0JLIIOH
pasuuneiit B apkocrax. Okazaloch, uTo /1000 H3MEHeHe

Puc. 23. Orneuatkn ¢ Hera-
THBOB:  NOJYMHBLUErO  npa-
BUMBHEIE  SKCNO3HUIN  (@aep-
XY), HEIOIepIKaAHHOTO (8HU-
3y caesa) W nepenepKaHHO-
ro (sHuay capasa). Ha cuim-
Ke, CHeJdHHOM C MPABHIALHON -
BHIACDAKKON, BHAHB 101pOG-
HOCTH H3oOpameHus u npa-
BHJALHO Mepejamrcs  nouth
BCE  DA3IYHA B APKOCTAX
IPEIMETOB, KaK OCHELIeHHbIX
COJIHILEM, TAK H HAXOAMBILIHX-
cl B TeHH.
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HeOBXOANMON BBIAEPIKKH — Aaxe B 2 pasa — NPUBOAHT K
jpepegepkie wan uejopeprkke. Oanao yame npHXOLHTCH
(pororpapupoBaTh 00LEKTH ¢ MEHBIIEH pasHuleli B ApKo-
craix. Hanpumep, sjpanue Wb, NOKA3aHHOE Ha pucyHke 22,
MOACHO CH$ITE He TOJLKO ¢ OAHOH NpaBUaLHON BBIACPIKKOM,
HO M C BLUIEPMKAMH, VBGAHUEHHBIMH M YMeHbUIeHHRIMH
papoe. ECiH ke H3MeHHTh BLUICPHAKH He BABOe, a BUeTBepo,
TO OLHH H3 HEraTHBOB OYIeT yiKe HefodepsKaHHbiM, a Apy-
rofl — nepegepxkanusiM. st Toro uro0sl XOpoilo YACHUTE,
B deM 3aKJoYaloTed HefoCTATKH HeNoACp#alioro H nepe-
JepAHHOT0 HEeraTHROB, Jyulle Beero ciedatb OTNEYaTKH
¢ HHX (pHc. 23) H CPABHHTH HX.

ITpu «pororpadupoBainn 00LEKTOB ¢ Madoil pasHuiei
B APKOCTAX MJIOTHBIE W IPO3PAUHbIE YUACTKH HeraTHba He
OVAVT TaK CHJABLHO pasinyarses Mmexay cobofi. Maobpauce-
HUe caMblX APKHX NPEAMETOB He JOCTHTHET HAHGO0MALIIeH
IIOTHOCTH, KAKYI0 MOZ(HO NOJAYYHTH Ha [JeHKe, a H3obpa-
JKeHHE HauMeHee APKHX OVAET MMETh JAOBOJILHO DOJBIIYIC
niaoTHoeTk. [losToMy o6bexthl ¢ HeBoJblIOlH pasuHuued B
SAPKOCTAX MOHCHO QoTorpaHpoBaTh ¢ PARTHUHBINI BT K-
kamu, [py cbeMKe ¢ yBeaHueHnoll BEIACPKKOI BCe y4acTKy
geratuBa Oyayr naorvee. Ecam nopu sToM  HanBoasuiefi
IIOTHOCTH JOCTHIAET TONLKO H3006parKeHHe CaMbIX HPKAX
IIPEAMETOB, TO Nepeiep:KikH Lie 6yaer; BCe pasJuuust B sp-
KoeTH OyAyT mepemanbl Ha cunMke npasuasio, Ilpn ebemuie
¢ YMEHLUIEHHON BbLACPAKON BCe yuacTKH Heratusa OGyuyi
MeHee nyoTHeiMH, Ecim npn sToM H308parkeHHe HanMeHee
SPKHX [PEIMETOB BHAHO Ha HEraTHBe, HEeAOACpKKH He Oy-
JICT I BCe pasdnuus B sApKOCTX OyAyT H3oOpazkels Takike
HpaBuabHO. B nacMypHbiil AeHb, KOTAA NDAMbIE JAYUH COMHILA
paccerBaloTes 00JaKaMH, a TEHH He UMEIOT Peskux ouepra:
HUIT, BCe pA3]MUlA B APKOCTAX CHALHO yMeHbliaores. Bui
TOH Me UHYUIKH Jeca, 0 KOTOPOH TOBOPHJAOCEL Bbllle, B 1ac-
MYpHBLH JIeHL MOMKHO CHATb, HalpuMmep, He TOJNLKO ¢ Bbl-
JAepKKOH !/; CEKYHABI, HO H € JIOOLIMHU APYTHMH Bbilepik-
KaMn, oT /o 10 Yioo cekynapl. OTeuaTor ¢ HEraTHBaA, CHA-
TOTO ¢ BBIACPIKKOH /g COKyHAR, He GYRET OTMYATLES OT
OTNeYaTKa ¢ Heratipa, CcHATOTO c BolAep#HKon Y ce-
KYHABL

B npakTHke HHOMZA BCTpeuaioTesl O0ObeKTHl ¢ Ype3Bbl-
yailno DOABIIOH pas3iuiel B sprocTax. 3T0 — BXOAbI B 3M4-
HELSL, TIPOR3/ALL HOMA 3MAHMSIMH M MOCTAMH, €Il [TPOCTPaneT-
BO 34 HHMH OCBELLEHO COJMHILEM, TYCTOH Jie¢, rhe 1psaMbie
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JYHH COJIHUA npo6UBAlOTCH CKBO3bL JIHCTBY, BHYTPEHHOCTH
[IOMEeUIeHHH Ipi ChbeMKe TIPOTHB OKHa.

[Mpennoaoxun, HapHMEp, UTO 3aJaua CheMKH ~— CHATh
MalllMHBEl Y BBE3La B rapax Wi B PEMOHTHYIO MAaCTEPCKYIo,
NpHYeM 4YacThb MAWMH HAXOAWTCH CHAPYIKH, HA COJAHIe, a
JApyrue CTOAT BHYTPH rapaa U BHAHbBI B OTKPLITHIE BOPOTA.
JonycTiM, UTo 418 CHEMKM MALIHH HA COJHLE HOCTAaTOYHO
BBIACPIKKH B Voo cexyHapl. I CheMKH MAalNH B TJayOHHE
rapaya, Jaxe XOpolo OCBelleHHOrD CKBO3b OKHA, B 3TO
BpeMsa nmoHaxoGuTes BhifepiKka B 4 cekyHHl, T.e. B 400 paa
Goasuie, Ecin dortorpaduposBats ¢ BuiaepxkKod B Vi ce-
KYHIBI, TO COOTHOLUEHHE SAPKOCTEH 00BEKTOB, HAXOMSILHXCH
Ha COJHIE, MOMKHO nepegarh npasuiabho. B 1o ke Bpeas
npeAMeTsl B ray6uHe 3ganust OYAYT CHSTH € 04eHnb GoJIBLION
HenoaepxKKoi. Eciau ke (otorpaduposats ¢ BHAEPKKOH
4 cexyHpl, KoTopas HeoGXoAuMa A/Is NPABUALHON nepegaun
spKocTell MpeaMeToB B FIyOHHE 3TaHMs, TO H300pareHue
BCEro, UTO HAXOJMJIOCH HAPYIKH, OKaXKeTCs MepeaepKanHbIM
(Ha HeraTHBe HEpHEIM, a Ha oTmHeuartke — Oeqein), [lpu
ChEMKE €O CpeJHeH BBUIEPHKKOH —!/5 CeKyHAB — peaynTa-
Thl OYLYT BCE 7€ HEYIOBACTBOPHTEJNLHLIMH: BCE OOBEKTEHI,
HAXOJHBINHECA Ha COJHIE, OyLyT cHATH ¢ 20-KpaTHOH nepe-
JeprKKOH, a BHYTpEHHOCTL noMmemenns — ¢ 20-KpaTHol He-
Jopepxrol. Ha orneuarke ¢ HeraTHBa, CHATOrO co cpeanel
BBLAEPIKKOf, MOMKHO OyJIeT XOpomo pasiHuiTh JHMb TeM-
HBIE YYAaCTKH MPEAMETOB, HAXOAUBIIHXCH OKOJO 3MdAHHS,
HanpHMep B TeHM [O4 MallHHAMH, M CBeTJible YacTH
00beKTOE B rIyOGHHe rapaka — Qapsl  MawuH, JH0A
JIofiei.

IMosTomMy 0OBbekTH ¢ OuYeHb GOJBLIOH pasHKliel B ApKo-
CTHAX NPHUXOAUTCS (hOTOTPaAPHPOBATE ¢ BHLIEPIKKOH, KoTopasi
Tpedyerca A5t HauGoJiee BaxkHoit dactn cuuvmka. Tounas
nepejava pasJIHudi BO BTOPOCTENEHHBIX YY4aCTKAX CHHMKA
penxo Mmeer Goablioe 3Hadenwe. EciH, Hanpuuep, Tenu
3aHUMAlOT HE3HAUHTENLHBe YUACTKH, MOIKHO CHHMATh C BhI-
AeDIKKOH, EaCCLIHTaHHOii Ha [PABHJABHYIO Nepegauyy TodbKO
OCBEIEHHOH CTOPOHBL IIPEAMETOB,

BuyTpu Jjieca, Koria Gonwbluas wMacTts H306pamaemMoro
NPOCTPAHCTBA HAXOMHTCA B TWIYOOKOI TE¢HH, HAoBOpOT, Jyu-
e QororpadHpoBaThH ¢ BBUIEPIKKOM, PAaCCUHTAHHON Ha
H3oOparkeHne Beex nolapofHocTell B €a1a00  OCBEUEHHBIX
yyacTKax CHHMKA.
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BLi6op NpasHiLHOrO coveTanus axafpparmb
H BBIJIEPKKH

B raGauie BhACpMEK, NMpUBEAeHHOi Bhitie (rada. 2),
A0 KaXuod Tpynnbl 00BLEKTOB CHEMKH, HaXONANMXCsL B
onpeieJieHHbIX YCAOBUAX OCBEIeHHA (1a coJsHule, B TeHH,
pUYTPH TOMELIEHHI), YKA34HO HECKOJBLKO BO3MOJKHBIX CO-
GoTAHME BEJHUHHBI, OTBEpCTHA JAHaparMbl M BBIIEP-
HKH.

CnpawuBaercd, Kakoe H3 STHX COYETAHMIT Jydlie He-
NOJL30BATE LA CHeMKH?

OBLIYHO NPH 3TOM PYKOBOJCTBYIOTCH TNPOCTHIM NpaBi-
JoM: TOABHAKHBIE 00bexTH (GoTorpaupyioT ¢ HaHMeHbIIeH
BLUIEDIKKON, KAKas BO3MOMHA B JAHHBIX VCIOBHAX OCBelle-
nusi (M COOTBETCTBEHHO YBEJHUHBAlOT OTBepeTHe Auadpar-
mit). Ecan ake npeAMeThl CheMKH HENoABHIKHbI, TO cHayalla
PACCUNTHIBAIOT BEIWUMHY OTBEPCTHA JAHA(pparvel, nmpH KO-
TOPOM BCe 06DBEKTHbI OYAYT H30OparKeHbl Pe3ko (o TOM, KaK
CAeNaThL 310, CM. TIaBY 4) H CHHMAIOT ¢ BBIAEPIKKOI, Heol-
XOIMMOIL NP 9TOM OTBEpCTHH AHadparMbl. ’

[lpu ¢ororpaupoBaHul JHEM BHE MOMELIEHHH dauie
BCEro 10Jb3YIOTe CPEeaHUMU OTBEepPCTHAMH Ada-
@parubl (o6osuauenis 5,6—8—11). OHU nponycKaioT Ao-
CTATOMHO CBeTd, 4TO0Bl CHUMAThH € KOPOTKHMH BbIARPHKKAMU
fe3 WTATHBA, H B TO JK€ BPeMA MOUTH Beerla 00ecneunBaioT
HEOOXOAUMYIO IilyOUHY PE3KOCTH.

Maabe orBepcThs muadparmsl  (oGo3HaueHnd
16—22) ucrnosib3ylOTC B OCHOBHOM JIHIIbL TONZA, KOTAa He-
ofxomima HauGoabIias rayduua peskocerd. [lpu  caaboii
OCBElLeHHOCTH MaJlble oTBepeTHst Auaparmsl TpebYIOT 1po-
HOJKATENBHBX BLIACPKEK M, CJAeJoBaTeNbHO, CBHEMKH CO
LITATHBRA,

HaunGoapmwee oTBepcTHE Auadparmpl  00bIMHO
HCIOAB3YETCs NPH CheMKe ObICTpo ABHKY IHAXCS oﬁ‘&m&-
TOB, YTOOLI CHHMATL HX C BO3MOYKHO MeHbIIEH BBIAEPIKKOM,
4 raikike npH caadoll OCBEIIGHHOCTH (HanpuMep, B KOM-
Hare).

C KakuMW BHIJAEPKKAMH MO;HO (oTorpadupoBaTh 1MoL
BHIKHBIE OOBEKTHI, yTOOR HX Haoﬁpa}z\'ol-me HE OTJAHYaJI0Ch
no peakoetd 0t H30Gpaxenus HenoABHAHEIN? Haubosbiine
JIOTYCTUMBlE BLUICPIKKH JJIA HHX yKasausl B rabnnue 4.
3a TO BpeMs, MoKa OTKPLIT 3aTBOP, p300paKente moaBHAK-
HOFD NpeAMETa DepeMellaercss [¢ NOBEPXHOCTH MJISHKH.
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AHETes o0beKrT, Bodaelfoapibii May
;
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AbHOH BhI-

aer=

I pee api-
HOAOPOLICHHBI  Han

ceTKOM, Ha MPHOBEHHE 34CTHIBAECT B BO3AYXe, NPC/RAE UEM
LAdATH OMYCKATHCS. B 5TOT MOMEHT pesxoe 1300 pakeHHe
\fua MOMKHO HOJYUHTH NpPH  CPABHUTEJBHO H0/BIIOH  Bbl-
jieprKKe — NPHMEpHO !/so CEKYHIbI, TOT iKe Mu4 B ApyIie
\OMEHTHL IBHIKEHHA MOKHO CHATH PE3KO JHIIL C BHIAEPIKKON
Vano—1/s00 CEKYHBL, a OWTY, GPOLIEHHYID HIPAIOULMM B rO-
DOKH, PENKO YHAeTcs CHSATh Pesko Jaike MHpH BRIIEPIKKE
ago—"/1000 CEKYHABL TTPOAO/MKHTENBHOCTE BEILCPAKKH 3dBH-
CHT TAKKE OT pACCTOSHHA MENAY KaMepoH u npeaMeroM.
Fe/li MAY NPOJETAT MUMO KAMEPDH Ha paccrostii 5 M, ero
(1306pakenHe MOMKeT MepeMecTHThCS 0T OAHOTO Kpas CHHM-
ia o apyroro 3a 1 cekynmy. Msobpaxenue vsua, KOTOPbIH
AeTHT C TOM JKe CKOpPOeThbio Ha paccroaxuu 10 m,sa cekynny
HEPEMECTHTCS TOALKO OT Kpast 10 CePEJINHBL CHHMKA. Cnepo-
BATeNbHO, BELIEPIKKA [0MKHA GBITh TeM Kopoue, ueM OJiKe
[ KaMepe HaXOLHTCS OBBCKT.

Brinep:kKa 3aBHCHT W OT HANpaBlieHus IBHACHUS. M306-
pasKenne MPeAMETOB, KOTOpLe ABHIKYTCA MHMO KaMepsl,
fepeMenLaeres no NoBepXHOCTH IVIEHKH GbiCTpee, e H300-
parKelne NpeaMerTos, ABUAKYIIHXCA K KaMepe H OT Hee, JLst
{)G‘E:E:I\'TOB, JIBHZKY LU XCA nod OpaMbLIM YIVIOM K |-l'£ll"lpElB«"I(’-
HHIO CHEMKM, BBLIEPIKKA JAOMKHA OblTh NPHOIUZHTENLHO
BABOE KOPOWE, YeM sl 00HEKTOB, ABHIKYLIHXCSA M0 Hampas-
JIEHHIO K Kamepe W OT Hee, M0J YriaoM B 20—30° K Hanpas-
JEHHID CheMKH.

Kax npasuio, Jyutie ¢ororpadupoBath ¢ BO3MOKHO
MEeHBUIEeH BBUIEPIKKOI, TaK KaK TPYAHO YUeCTh 3apanee H3-
MEHEHHST CKOPOCTH, HANpaB/ICHHA JABUIKEHHS W paccTodHne
JIO KazxKI0Tro 00BeKTA CheMKH.

Ec/i 110 YCIOBHAM OCBEUIEHHs WIH 110 APVFOH NpHUKHE
¢ KOPOTKOI BBIIEPIKKOIL CHUMATH HE/b3fl, pesroe uzobpa-
AEHHe MOJABHALHBIX O00BEKTOB MOKHO MOJIYUHT D, (.]JDTOI‘])E!-
GHpya HX € YBEJHYEHHOTO PacCTOMHNS. Hanpumep, xame-
poit «/Tro6GuTedb» HeTb3s CHATH ferymero degoBeKa ¢ pac-
CTOSAUMSA B D A, TaK KAk HauMeHhllas BbIAEPIKKa 3aTBOpA
coctapaner fogn CEKYHABL, HO 3TO MOMKHO CAETATH, GoTo-
rpaupysn Geryumero ¢ paccroains 10 M.

B page cayuaes HeoOA3aTEALHO CTPEMHTBCS K - TOMY,
qT06bl CHATHL BCE ABHIKYILECH coBepuiento pesko, Heama-
UHTEe/]bHad Hepe3kocTh lIBOGI)El?I(EHl—iH MOMKET HATh. IpEn-
CTABJEHHEe O JIBHAKEHHH oOBbeKTA HJIH ero Y4CTH.
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TAABA UETBEPTAZ
KAK NPOH3BOJAHMTb YCTAHOBKY HA PE3KOCTbH

Haunnawmue dororpaduposars uacto AYMAIoT, 4T 1o~
CKOJIBKY v (10T04NnapaTa HMeeres Kakoe-To npHenocote-
HHe J1A TOUHOH HABOAKH Ha (OKYC (Hampamep, B anuaparte
«Jl10061Teb> — MaToBHIl KDPYKOK 3€PKa/JILHOTO BHIOHCKA-
TeJIst), TO 9THM NPHCIOCOBICHHEM H CAEAVET NOIBIOBATHLES
[IEpe TeM, KaK NeNaTh KamIbiil CHHMOK. B IeHcTBHTeNbHO-
CTH MaTOBBI KPYIKOK MOXKET OKA3ATLCSH HE3aMeHHMBIM MU
B HEKOTOPBIX CAYYAHAX CHEMOK (B KaKHX — OyIer crazano
HuKe). B GOJBLIMHCTBE e CHeMOK MpPOH3BOIHTS HABOAKY
€ €ro NOMOUILIO — JIMIUL [yCTast TpaTta BpeMeHH. 3a To
BpeMS, noxa Qororpad) GyIer npoH3BOIHTL HAaBOAKY 10
MaToBOMY KpYJKKY, JIETKO YOYCTHTL MOMENT, HAHOO/CE N0 -
XOMSHWAH Il CBEMKH, 0CODEHHO €CaH OBBeRTH OBICT PO
nepexsuraoTes. Kpome rtoro, I0OCTaroyHo  AMLIL HeMHOTO
NEPEJBHHYTRCA G/MMKE K MPeAMETAM CHeMKH HAN AaJhlile
OT HHX, 4TOGBl HABOAKY NPHILIOCH MPOHSBOAHTHL 34HOBO.
Haxowew, mourn ua a060M cHmMKe H300paKRAIOTCSE  HE-
CKOJILKO OOBEKTOB, DACHOMOKEHHBIX HA pasdHuHbIX pac-
CTOSHHSIX OT annapara. Ecan npousBectH HABOAKY Ha oaumu
H3 HiX, TO BCErla BOSHUKAET COMHENHE, H0CTATOUHO [ pea-
KHM GyieT n3o6pakeHHe oCTajbHBIX,

Cyutectsyror Apyrue, ropasgo Gosee NPOCTHIE CHOcOGH
YCTAHOBKH OOBEKTHEA Ha pe3kocTs, Mx MPeuMyUiecTBo 3a-
KIloYaeTes, BO-NEPBBIX, B TOM, YTO OXHOBPEMEHHO C HABOJ-
KOH Ha (POKYC YUHTBIBAETCS W TaYGHHA Pe3Ko H3o0paxkae-
MOro npocrpancTsd. Bo-BTopsIX, npu 318X crnocobax ofbex-
THB YCTAHAB/IHBACTCH HA PE3KOCTH 3apaHee, H Mepet camoil
CHEMKOIl He MPHXOAUTCA HH TepsiTh BPeMeHH Ha HaBOAKY,
HH OECNOKOHTBCH O TOM, UTO KAaKOM-JIHG0 M3 nepeMecTus-
WHXCA OOBEKTOB OKaMercs HePeskuM. DTH crnocobhbl 3aK/10-
HaloTcs B NPEHABAPHTENbHON YCTAHOBKE Ha DPe3KOCTb Mo
pacuery, MOJOGHO TOMY KaK Mbl 34paHEE DACCUNTHIBAEM W
yCTaHaBJHBACM BblIEPKKY. Ilpeasapuresnnan yeranoska
00/Ieryaer HABOAKY H BO MHOTO Da3 YMEHBLIIACT BOIMO3-
HOCTh Heyzay,

Hpepeasl pesko H30GpamaemMoro nNpocTpaHcipa

Ilag roro wroGel B 06X YeJa0BHAX OBICTPO H yBEpPeHHO
MPOH3BOAUTE HABOAKY H NOAB30BATHCH OJIHHM H3 CHOCOBOB
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Pue. 24. DayGuua pesko naobpaimaeMoro upocrpaHcmamnpuacléimmm
(e OTBepcTHi AHAMPAPMLL Il HABUAKE HA PasiuuHbe [

D-
fpenesax M 3aBHCHT MPEKJe BCEro OT PACCTORHHUSA, C KOT
YOTO NPOUIBOLHTCH ChEMKA. LAY :

l lelz cheMKe ¢ HeOOMBIINX PACCTORHHH (HdIIf'JI-lMEP: (l)j;:qi}
rayBuna pesko H3odparkaemMoro npnm&a}{mwm[:ﬁ;r Ha\u:j
0 : terpaMu, Ecan Qortoaniape ,
pHa HaMepaeTcs canuTHMeTpa | .
JAUTCH o-rp OCHOBHOI0 0OOBEKTa ChEMKH Ha ‘pdCCTOH]:lH:
5—10 x, raybHOa PE3KOCTH CHJABHO BO3pactact, OthE Rq
CHEMKe VAaAeHHBIX NPeAMeToR (HanpHMep, NpH HaBOLKE He
: 79



paccroauie 200 ), sanuss PPAHHLA pesKoCTH oh‘ﬁ:ﬂbmaercs-”
DECKONCUHO padeko (pue, 24), |-)EICCE\-I.’-,I’I'1}I-IBHH BHHUMATEh- |
HEE ITOT DHCYHOK, MOIKHO BHJETD, 4o PE3KO H30OpakaeMoe

NpocTpaHcTBO piiCHpOCT-pEl]iSIt’TL‘,H B 0be CTOPOHBI OT JIOCKO-
CTH HABOLKH, HO HA PA3NHUHBIC PACCTOSHUS. Hanpuwmep.
HpH HaBO[Ke Ha paccrosuue 5 a pesko Hzobpamxaemoe npn-‘
CTPAlCTBO pPaCHpPOCTPAHACTCA B HANPABJCHHH K annapary
Ha | 4, a BRanw — na 2 a1 ot ILI0CKoCcTH HABOAKH. TTpyu na-

ﬂﬂu ChEMRE
Cduappasmod ]
¥
@3) {-A__._‘\ Fayburn gesnocmy « Ju
s’ / \
Jrf gg \
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o~ | #® \ A
@ﬁi r-—J——-—-«—-l\ ffyﬁuwa peisacmu - 8 s
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G B o
d Peswa Bes pm 25 Mo oo R

Pue. 2.'_).)-laesurlwnire PIYOHHEL PeskocTit npy HEHIMEeHHOH TOuke Ha-
BOAKI (5 ,u_) " PASTUGHBIX OTBEpPCTHSX AHabparMy. Pesko naoGpa-
MMECMOE TIPOCTPAHCTREO PACTONDHKEHO MEKAY NYHKTHPHBIMH IS MY,

Bollke Ha 10 m pesko #3oGpakaemoe NpoeTpancTso pacnpo-
CTpansiercs: B wanpas/ienuy annapata ma 3 M, a BAaNb —
Ha 10 x o1 ninockoctn nasonku. Taxum o6pazom, uen 60un-
HIE PACCTORHHE, HA KOTOPOE NpPOH3BELEHA HABOJKA Ha to-
KYC, Tem Godbuie rayOHna pezkocr, Onuako, us rtoro e
PHCYHKA BUAHO, UTO NPH HABOAKE HA camoe Gadbloe pac-
CTOfNHE, Ha o, rayGHHA DE3KO HAOBPAKAEMOrD npocTpan-
CTBA He YBEIHUHBACTCH, & NAOGOPOT, YMEHBLIAGTCS 0o cpag-
HEHHIO ¢ tYOHHOI npi nasoake na 90 s Obmbscusiercs s1o
fIpOCTo: NpH HaBojAKe, Hanpumep, na 10, 15 g 20 u pesxo
H300pAKACMOE MPOCTPAHCTRO pacnpocTpanseres B 06e cro-
POHE! OT NIIOCKOCTH HABOIKH, A NPl HABOLKe Ha oo — A
B 0Ally cTopony, k oroannapary,

C ymenbuiennem orseperng anadparmer rayGuna pesko-
ETH YBEAHUMBACTCS OPH HABOIKE Ha .loBoe paccrositue.
O)I’!-lah'n MPI HABOLKEe Ha HAHMEHBLICE PACCTOSHHe KB
L1L,3 M) rayonua PE3ROCTH Tak Maja, uro game npu nua-
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parme 22 BO3DACTACT BCErD Ha I . Bamsuue anadparse
Iél }.‘B(lu'll-lLI@i'll-le FJIYOHHBL  DE3SKOCTH 3aMeTHee BCero I'IPH
CPEAHHX PACCTOAHHSX HaBOAKH, HATIpHMep 5 win 10 i, koraa
apit YMEHBUIEHUH OTBEPCTHA AHA(PATMEL NIVEHITA DE3KOCTH
GLICTPO BO3PAcTaeT B 00e CTOPOHBI OT TOUKH HABOAKH, KAk
OAHIKE K KaMepe, Tak M Janblie oT Hee (puc. 25).

Cnocolpl yCTAaHOBKH Ha Pe3KOCTD

Kak noayuuts HauGoaeimyio rayGuHy peskocrs

Hast moBoro oreeperHs gHA(GparMbl CYIIECTBYET TaKoe
pacCTOsiiie HABOAKH, IPH KOTOPOM TJVOHHA OKAZLIBAETCH
canMolt 6oabLoi. Ecin nponssectn HABOAKY Ha oo, T0 nepen-
HAd rpalHla pesKocTH NpoieT Ha HEKOTOPOM paccTOsHHH,
KOTOpPOe HaswiBaoT runepdoxans ey Yem menbiue
OTBEpCTHE HUAdparMel, TeM OJHKE K ofbeKTHBY GyAer ne-
PelHss TPAHHILA PE3KOCTH, H C/AENOBATENLHO, TEM MeHbIe
oyaer runepokadbioe paccrosinne, Ecan e npomasecti
HABOIKY Ha rHNepphoKadLIoe paceTosHie, T0 Pesko usobpa-
KAeMoe NpoCTPpaHcTso OyleT NpocTHpaThCes BAAAL A0 o0,
4 10 HanpasleHuio K (oToannapary — A0 MOJOBHHL pac-
CTOSIHH Me# LY IJIOCKOCTBIO HABOOKH H QJGT{)a]'[ﬂapaTﬂ\I.
lunepdoxaibabie pacetosuns, Ha KOTopbie ClelyeT Mmpois-
BOOHTH HABOAKY /A MOJYUEHHsT canofi 60.bBIIOH TJyOHHL
PESKOCTH, MoOKa3aHbl Ha pHeyHke 26. Ecau wanpumep, Ha
CHHMKE HYKHO TIOMYUHTL PEe3Koe H300paKeHue Beex mnpeji-
METOB, PACHOJOKEHHBIX Ha pacctoadnn 10 m or anmapara
M jlasee (BePXHUIl PHCYHOK), TO Ja/Ke NpH HAHGObLIEM
OTBEpCTHH auadparmsl 4,5 10CTATOUHO VCTAHOBHThH O6BEK-
THB Mo miKage paccrosituil na 20 & 1 qororpaduposarte, e
3abomich o OoJee TOUHON HABOJKE HA PE3KOCThL (€CTH 110
YCAOBHAM OCBEILIEHHSI NOHAA0ONTCH MEHbLIIEe OTBEPCTHE, TO,
pasyMeeTcH, MOXKHO CHHMATL H C J0OLIM APYrHM OTBEep-
CTHEM, TdK Kak F.-‘l)‘ﬁl-ll—la PE3KOCTH OT 3TOr0 TOJNLKO BO3pa-
crer). Ecan ske Guuokaiinmii 3 00BEKTOB CheMKH HAXOMNT-
Cid  HelaJleko 0T angapara, HanpaMmep Ha paccToAnH
3,5—4 m (uenoBex Ha CpeHEM DHCYHKe), TO JLIS peakaro
I1306|)EI}K(‘[II!51 BCEro, UTO HAXOJAHTCH B 3‘5 M W JLajnee, MOyKHO
yeranosuth amadparmy L1 w0 npoussectn naBogky Ha 7 M
T

Onno w3 runepdoKadbieiX paccToaHuil, Ha KOTOpoe
MOKHO NPOH3BOAHTL HABOAKY MJIsi NOJYYEHHS HauOoJbluei

6 Baweys 3702 9



FAYOHIIEI PE3KOCTH, 0B03HAYEHO HA WKade
foamapara «Jliobureas» kpacHoll roukoft. Fenu NPOH3BE-
CTH HABOAKY HA 5T0 PACCTOsSHHE (OHO COCTABISIET OKOMD
8 a) m oaHoBpeMenio YCTaHOBHTL yKazaTeanh Auadparbl
IPOTHB KPacHON TOUKH Ha lUKaJe Aunadparm (ona Haxo-

paccrosuni ho-

PE3KD BLE 0T 2m
HHA Hanboanulell rayenmi pea-

Puc. 96, Touxy HABOAKN 174 noayie
ROCTHC {pesko  Bte or nepenweir CDAHMUBL  pPe3kocTH g0 Gec-
KOREUHOCTI ),

AUTCA MeXKIY 0603HavenusMy 8 u L moe NPHOJH3HTEILHO
COOTBETCTBYET AHa(parme 9), 10 na cuuMKe Gydaer Hsotpa-
AKECHO PE3KO Bee, UTo HaXomHTCs Ha paccroaunn 4 m or anna-
pata H Rajee (B coBpemenHEIx TAGINNAX BHIACPIKEK U Ha
IRCOHOMETPAX HeT 0603HAUCH Y Anadparmer 9: mas rtoro
YTOOBL He 3ATPYLUSTH ce6a bacueramu, Kaxkas e BbLIED 2K~
Ka HYXHA 1NpH 5ToM OTBEPCTHH  Anadiparme, YKasaremnn
AHapparmer ynoGree YCTAHABIUBATE He nporus KpacHoi
TOUKH, a NpoTuB Aenenus 11).

Tpoussoanrs HABOAKY Ha oo
NOMALBYIOT  OYeHL PENKO, ML
KPYOHBIX YIAMAEHHBIX NPeieTas,
SMAHMIT WIH rop, 7. e. B cayuany,
Pacno/iv:kensr gatee, yem p
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Heeaecoobpasio. Ee me-
pu  dororpaduposaumi
HalpHMEp MHOTOITAMKHBIX
KOIJLA Bee 00beKTh CheMKl
20 4t 01 doroannapara.

Yerauonka 1o WKajge rayouns peskocti

Tas poroannapara sJliobuTeins "I,m:[‘“o. ml;ﬁ?:ﬁ;?br;i
v [IpOCTOE PACUETHOE npucnocofienne — Rty ) 1A
B e vorit. OHa 103BOJIAET CPABY CRA3ATE, KAKOBA 2y
i pf’jl(;fl YeAKOCTH Npi HABOKKE HA J0GOe paceToRHE
e l;;q'\'r?cilc’)c;\llo.'lh‘Be].w"n-m nuagparyel. bodsuie Toro, mKadia
u pH -

0 3K | aanmapara wJTio0nTeN L.
Pic. 27. kana rayoMis peskoeti aau (oro pi

a 1] b
rAYGHHbL PESKOCTH JIAET BOIMOMHOCTH ()_I?ICTPT‘?BEJ"];[CH‘:T?:H:
1o KAKHX npefesos Caenyer 3-'1\-1&1_13;1111'113 0 clex IW}IEHHX
Ebparmm, YTOOBI [10YUHTH PEIKOE II.’-}DOI}H}{:@HHE ﬁe - S
rpaom, Tadk KdK Ha 11 i v - o o
Klah'[illM oTBepeTHEM HA(pArMbl IPHAETC “\]b?"*;;’;ll-:i&c}im
BaTh. YMeHbllas OTBEpPCTHE Anapparmul, ! fing et
YBeJHYHBATH BEIEPHKY, a ITO HE BCETd B-Ossj:l?‘)isslaaﬂo ¢ He-
pr, MPH ChEMKE TTOMBHACHEIX 061391(103}..!]- vé’rﬁHﬂﬂﬂHBﬂTh
YA0BCTBOM: MHOTJA Annapar MpHXOLHTCH CTeNeHH MOK-
wa mratun, [109T0MY Ba#KHO SHATH, A0 Kaxgﬂ rayGuna pes-
HO YBeJIUYHTH OTBEPCTHE auadparmbl, 4TOOB! Iy
(0cTH BbliA AOCTATOUHOIL. T Lt
hmgzgonemﬁ[aﬂ mrKana rayOHHbL PE3KOCTH ;H{:é @g;o’lﬂé{}:a
para  «JlioGutesnny usobparena ia EHCS-EL[ HEeHTPOM; Ha
COCTOHT H3 JABYX nox:?i?{x:;xilﬁgigo;'lccé)'rooui”;”‘l, i e
BOME 3 HHX Hanecen d 9 g ;
fu(:ai: H—Jeﬁmﬂaﬂa Iy OHHBL PE3KOCTH, ﬂp‘Pl'-JPT’M Sﬁiaﬂgﬁf?:sﬂ\\l;
e repenEianuct oo aprl, Phciox crezver

; JIEHTH Ha K 1 Ha Hee : 2
iﬁﬁ?igz E;gcc, uroGH KapTOH BIOCICACTRUH L:faﬁ ;;;Jﬁ:ﬁﬂ;i.lu
cs. 3arem puipesath ofa Kpyra, posEoES: Sy
HeHTPpax, oB03HAUEHHBIX 3HAUKOM -+, 1 HIpHKP -
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WIH{T KPYr CBepXy, UTO6H OH MOL BPallaTbCs; nponie Beerg

NIPORCTL B ANIY MPOUHYIO HHTKY W 34BA34TH 062 e KOHUA &
GOJILIUMM  V3EJIKOM; [POKOJIOB 00a OTBEPCTHSA, OTpesats |

HHTKY H 8aBA3aTh paspesaHHble Kowip APYLaM  y3eqkom
BO3MOIKHO LTOTHee,

Ulkana raysumsr peskocrn COCTONT H3 Je/IeHH[, HaHe-
CEHHEIX 110 OKPYIKHOCTH B 06€ CTOpoHb oT yKasaress Toyry

Pue, 28 Onpeaenenne rpamiy peakocTi

10 WwKame rayGigmL,
A —npi nasoaxe na 5w L amadparye 4.5 pesko H300pamaeT-

CHLHCE B Mpefenax ord 10 7 a0 5— NP TOi He TOUKE HaBOMKN
H anadparse 16 HI0BPaMALTCSt pe3ko Bmee o 25 wm do Gec-
KOHEUHOCTH.

HABOJKH (uepublir TPEYTONILHUK) ; NEeNeHHs INKAIL BIpagBo
OT YK43aTeNs 0603HAYEHBl TARKHM e paaom ungp, xKax u
ACJICHHS BJCBO 0T Hero; oGa paaa b p npeacrasasior co-
Goit 0Go3Hauenus nuragparm —or 4,5 jo 29 Kamasie pa
ACACHHS WIKAIB, HAXOLAIHECT CleBa i CripaBa or yKasa-
TE/IH TOUKH HABOAKH M 0603HAUEHILe ONHHAKOBBIMH (3 ()-
PAMH, NOKAasblBAIOT Nepeaion u saimioi TPaHULEl pesko-
CTH npn dororpaduposanun ¢ pannwy OTBEPCTHEM Jua-
(parmpt. Econ, Hanpumep, YCTAHOBUTL yKaaaredb TOUKH Ha-
BOIKY TpOTHB fesenust 5 3, 1o ACACHAST WIKAABL TIy6HH b,
obo31ayaiolue Anagparmy 4,5, okamxyres NPOTHB fejenns
4 mu 7 nHa mxane paccroshuit. S1o oamauaer, uro npu
HABOJKe OGBEKTHBA Ha 5 g u CBEMKE ¢ Anadparmoii 4,5
Pe3Ko Haobpanmaeres Bee, yro HAXOIHTCH B lpejesax or 4
A0 7 m 0T Kamepsl. He usmensis TOUKH HABOJKHM, Ha UiKkade
PACCTOHHHIA MOMKHO MPOYECTL, KAKOE NMPOCTpaneTBo Hzobpa-
84

qeTcd Pe3ko TpH Q)OTOI‘pa(bHDOBal-H{H'C JI!OJﬁbIM APYTHM
}if.;ézl;c'; wes auadparMsr (puc. 28) npH cheMKe:
a ¢ auadparmoii 5,6 pesxo BCe OT 4 1o 8 a;

¢ Auapparmoit 8 —or 3,5 g0 104 :

¢ auagpparmoii 1l—or %Jg 15—17;4.:

¢ guacpparmoil 16 —ot 2,5 4 1o oo;

¢ auagparmo 22 —ot 2.4 g0 o0

[Tpousseast HABOAKY Ha OJHH M3 MMPEAMETOB C“bt‘MKﬁP‘l\:ni;lgg
nKaJge MOMKHO Y3HATh, KaKHE JApPYIHE MpeaMerh e
ltli n;c’;iJaxcebe PE3KOo MNPH TOH TOUKE HABOAKH H CHEMKE ]

; i e auatparmbl
a4 APYTHM OTBepcr | .

: B }npal\'mxe CheMKH MIKaIy rﬂy%ﬁnm pe}mcraj{mmg)grsﬁg
b3 : -npyromy. [lpn ee nomo J
“10Jb30BATE TAKIKE H [10-APY 1 2
ffirfm caMmoe Godbuioe orBepeTHe aHadparMel, NpH KOTOPO

nar &

1 cpeTHe AHAGPArMBl B yCTa-
Puc. 29. Kak nogoBpats nauboabliee oTBepcTHe auagp

i nikanre rayGuHB 144
HoBHTL 06BeKTHE oToannapata «/lobuTens» no i y <

g o A0 O M,
[H3KOTO ilSlJG;!ﬁ}KEHHﬂ BCeX NPeiMEeTOB HA PACCTOAHHH OT 3

ii cane ravouE-
| B — onpenenche Hanboibiwiel Anadgparss no Cam“ﬁfj{’n‘:{f_‘[‘i‘_’rm‘lﬂ'l’;‘l tor 5 np
."”u p;'mo-cm‘ apu auagpparse 4.5 r:lyﬁ%mi\o !_:e::‘KocBm I},’c’rm'u{um Y

8 3 : L " ) RO D M. - !
3! 5.6 peako mde oT ¢ -
Vi, nﬂa&?ﬁ?ff{?mﬂ(;hl’!gﬂm‘l:l.*HHE, Kak noKa3eiBaeT npuoop.
E

: MeHHOo

OyayT pesko H300pareHbl Bee' 00DBEKTHI, HIS,;I;-IE—?I];SITE':HQ-

; M, HA KOTOPOE Cle; 2
HafiTn paccrosHHe HaBOLKH, g
(THB annapars aga rayoHnbl pesk
BiuTh o0bektis annapara. [k 1 el
: TO: 4TOOBl OnNpeneH
4ydeTrT Ha 3T0T BDHPDC npoc I o 3
ATM IMBIe JJ5 P
> guaparsMbl, HeOOXOM} I

HABOAKH H OTBEPCTHE I ol el

KOro H300pameHus, A0CTATOUHO 5c111:]nlﬂb&:]11;0 ui_?sle;lyhiorrol;
s aces 10 OaHMKHEro o JIBLHE I
HTOODbLl PACCTOAHHS 10 OJI ! ;
[_n.iaﬂamlr{cb MeXAY JBYMs ee OHHAKOBBLIMA _rle.ne'mmyeu L
[Tpeanosioum, uTo HEOBXOAHMO CHATH PE3KO Bﬂanﬁom-
MeTHl Ha paccrogHud oT 3 a0 & 4, HUrobdu Hal-i-amaowmﬁ‘no
lee oTBEpCTHe Apapparmel, npH |<m-opo:\-1”:-T}(“H“,_M S
HOCTYIaT TAaK, Jlesoe NeJgeHne WRadbl FYOHHD 4 ,Han-
1"u|ﬁ{e VKASLIBACT MEepPefHion Tpaniily PE3sKocTH OpH

.. ' 85



Goanineil gradparMe, yeranasinsaior NPOTHB OTMETKH 3 M,

i

T. €. 1IDOTHB DACCTOSHHS 10 OJHIKHEDD HPEAMETa CheMKH

(pue. 29,4). Tlpasoe neneune 4,5 okamercs NPH 2TOM MEHK Iy

OTMETRAMI 4 4 u 5 a0 Ha 1UKAAE pPACCTOSHHMIL Ouenupo,

4TO TIpH OTOrpadupoBAHEE ¢ HAHGOJABILIEH auadparmoii

FIyOHHA PESKOCTH HerocTATOuHA. Eetm ke Mbl VCTaHOBUAM

UPOTHB paccTodHus g0 OJHMKHero npeaMera 0603HauCHHE
CACAYIOUIEra, MEHbUIEro OTBEpCTHS anaparms — 5,6, o

sipyroe odosHadenne 5,6 oKamercs npoTHB oTMETKH B
(puc. 29.5). CaepopaTensto, s1a auadparva u Gyzer ca-
MBIM GOJIBLIMM OTBEPCTHEM AJIS PE3KOTo 1300 pakens Beex
NPEAMETOB, PACHONOKEHHBIX HAa PACCTOAHHM OT 3 no 5 M
or doroannapara.

Teneps gaa cwemkn ¢ naitmennol Juadparvoii ocraer-
CA YCTAHOBHTL OOBEKTHB KaAMEpLl B TAKOE Ke MOJOMEHNE,
KaK yKaseiBacT NpHGOp, T. e. Ha DPACCTOSHHE, HECKONBKD
MeHblliee, uem 4 x. He eneayer cmyiiarses TeM, UTO TAKOH
OTMETKH HET Ha WKaJIe PacCTOgHHNH oObextuma. Paccmart-
PHBAS HIKAMY TAYOHHBL HA caMOJeIbHOM NpuGOpe, Jerko
SAMETHTB, UTO YKA34aTeTb TOYKH HABOAKH HAXONHTCH TOYHO
MoCepeinHe MEHAY ABYMA €€ OAHHAKOBBLIMHM JedeHHSIMH
(B naHHOM npHMepe MEXRAY Aenenusvu 5,6). Ecan Baras-
HYTb Ha lWKady pacetosunil npuGopa, MOMKHO CKA3aTh
HHAGE, — UTO VKasaTeJb TOUKH HABOAKH pacnoJaraercs
KaK  pas TOCepefHHe MeXAy NCNCHUSMH 3 4 0 5 a
(puc. 29,6). IlostoMy Aas yeTaHOBKH 06BeKTHBA B TaKoe
ME TOJOKEeHHe, KAK YKaSBIBAET CaMomesbHbf npubop, no-
CTATOUHO TOBEPHYTh OOBLEKTHB TaK, YTOOHLI OTMOTKH 3 M W
5 M OBl ONUHAKOBO 1a0eKo OT YKASATEs TOukH HABOIKH
(puc. 29,B). Ilpu TakoM NONOKEHHH O0OBeKTHBA nepen
CaMOil CHEMKOH ViKe HeT HyMKIbl HPOBEPATHL NPABHILHOCTE
HABOLKH: BCe NpeaMerhl OyAyT H300DAKEHE PE3KO, KaK Gbl
OHH HH NEpeMeIanuch B npeleaax or 3 10 5 4, a 310 maer
BOSMOKHOCTH BHOpaTh Jyumyio TOouky ans ororpadupo-
BAHUA H TIDOM3BECTH CHEMKY B HYKHBII MOMEHT,

HMHoraa nas nonyuemnst gocratousofi F1yOHHBL  pes-
KOCTH TPHXOZHTCH VMEHBINATH OTBepeTHe AuadparMul Ha-
CTOALKO, UTO HEOONOAMMAS BBUICPIKKA OKA3BIBACTCH CAMLI-
koM OGoiswol. Eean 1no sroit npuunne HEMKeN aTemhio
- YMEHBIIATL OTBEPCTHE anadparMel, MOKHO HaTH Apyroi
BBIXOM — YBEJUHATL DACCTOAHNE MEMILY KaMepoil # roap-
HBIM 0GBEKTOM CheMKH. B pesyisrate sroro ray0HHa pes-
KOCTH Takie BO3pPACTeT,

&6

1n1 MO HIKAAE HIYOHHBL JTerKo paccuuTath, Ha
o nflle,i\-'ur OTAAJHTLCS OT [PEIMETOR CLEMKH. H:n
;}smﬁa TNOKA3BIBACT, UTO A _peaKoro? nso;:ﬂ)dgzgj
X NPeAMEeTon Ha PacCTOAHHH OT 3 né) ';w; '(::JIOI‘BHH

) (ororpaupoBath ¢ puapparsmoi ;2 y._ 5y
i (1 TIOSBOJSIOT CEHMATH JHUIL TIpH AHAdparye o,
”-.CH,mHL(:HTIo;msq}J\-‘Tbcsl o1 0ObexTon Ha MeTp Aadbiie, OHH
Lv-:-rv%cﬂ HA PACCTOAHHH or 4 10 8 M u 6};3@. Mgloopa;}};;‘
oo “iﬂrn npu Auadparye 5,6; npm 3TOM, pasymeercsd, ‘}”
”?LT!:JI;%ueluﬂ‘b TOUKY HaBOAKM, Kax YKasbiBACT HIKA/d
aeTcsd H3ME

rl:['\.FlﬂHb]#“TaHOEKC OB LeKTHBE Mo LKade TMyOHHB pe:fl-:o'&
™ HG'?I?IP{P;KaKOifI HeoOX0ANMOCTH TOUHO HS‘I\‘I'E}')H"II‘h gggggi
;‘,1:-,1 10 OAMMKHEro H AAJBHErO npem@malugﬂy.u (BHDJIHE
que 10 TPEAMETOB, PacloJOMKeHHBIX Aadice M,

TOCTATOUHO H3MEPHTH I!Di-IﬁJ'[}fISI*ITeﬂbHO, Ha [aas.

CROMBED
I"ﬂii.\‘[ﬁ']?.
pus BCE

Mocroannan yCTAaHOBKA HA Pe3kocThL

I TATOH-

Ecnn (ortorpadupoaniie NpOMSBOAHTCA HDPH 'l((::;ngﬂrv

foil OCBElEHHOCTH, KOTopas [03BOJAET CI;[lia-Iigb:m Oiﬁb-

HEMH OTBEPCTHAMM mlﬂcbpﬁrmm—-&a i:m"{mm; o Ipacctbﬂ-
] ¢ HCIOIb30BATE J s ] ;

HIHHCTBA CHEMOK MOKHO Lol

1€ Ha mKajJe 00bEKTHBA: O :

i1 HABOAKH, HMEIOLIHeCHd H : ; e

E'lj.ie'm B TOM, YTO DACCTOAHHE, ¢ KOTOPOrO MU CTSIIT{LM&.
Byem ' ] HOIT caMHX 00BEKTOB CBEMKH. Il
yyeM, CBS3AHO C BeaHUH LER10K g

E1) HMep, NepeBbs H NOMa MOLYT NOMECTHTLCA Hc} LuI:IT:C\;

}igrm:(o.’i-i TOABKO TIPH YCMOBHH, UTG ec/H |)acnob-10({1];u.}\m

nT-Hﬁx He Gmizke 10 4 mag cChLEeMEM TPaKTOpa MM :] : 1.\.“-
Guis HeobXooMMO oTolTH Ha 6—7 M, a aad CHEMKH TP}

bt Jdloneii — #a 4—b a or mux, [Ipn gororpagupopani
J

L ¢ v =3 ﬂ.
¢ 3THX PACCTOAHUE CO CPeiHRMH (nau Maﬂhmn)l:;szzc;];g_
: ‘ 7K NpOU3BOANTE HABO! f 1 -
My anadparMmpl HeT HYZKABL 0D it A

KOCTh Mepeil KazKablM CHHMKOM. ,Ll«_fm |)e:;xogzﬂy i
HHA A0CTATOYHO YCTAHOBHTH oﬁnpnmn_ﬂ oaim i Rl
CTOAHHBIXY TOUYEK HABOAKH (5J M, pra_cln‘ym T : mi} 1o
u (ororpadpupoBaTh BCe, 3A00TACH TOJIBKO :;w-1|71;1£u,: 4
;!tﬁ"bt"KTbI HE 0Kazaluch OJaHIKe H(_t]}t'illl'iﬁ'l! L(HOCTOHHHC’H
KOCTH. [Ipu cpeanux OTBEPCTIN ,'li-id(i]pclr‘?\lbl 1 Hoila
; ii MomHo oTorpadupoBars Bce MNPEAMETH, |
HaBOD]’;;OI:‘.[IE“HE gamke 3,5 m or (doroannapara, 4 B HOML-
ﬁﬁ?}{lgmc CLEMOK 3TONO BIOJHE Joc'_rraﬁ'roq:-irg. 5;,1.:15; yeTaHoB
KM HA E3KOCTh HHMKe [pHBeldeHa TAOMHIA o :
§



Ta6anga 5
Ycranoska ma peskocts

Jas peakore HIOOPATKCHEA  Heex OGTBeK-. Ceayer yeraonus
TOB, HaXoAnMWHXCH oT KaMCpLT Ha
PaCCTORRM; OFHEKTHA HA 0T MeTRy m{:;_}&ﬂvﬂp:::gﬂréa
¥ BHANE TG
|
! —
Or 35 10 10 u 5 oM 8
or 5 M Jl0 oo 10 8
OT 4 m A0 oo 8 11
(kpaciias Touia) ’
i

C nocrostiHoll veTanoBkoit Ha DE3KOCTh MOKHO (hoto-
rpagupoBars O01LLHe BHAB MeCTHOCTH. BOAHUS, MallfHp
TPYNOEL Jioned, JKHBOTHBIX # 1. I, ”OCTOHHH'&.H AHH.BD Kj'l‘
IPEIBEITAUHD ODIEraeT CheMKY, Tak kax t(hororpapy Boj(laﬁt-
L€ HE MPHXOAMTCH 3aTPAYNBATD BPEMEHH Ha yeTanomi
00bexTHBa. Bee Buumanme potorpada nepen cnekoij i
f.m.\qenr CHEMRH MOMKET ObITh 00paleHo HA To m;x‘ JP::CT? %
JI0JKeHDI B Kaipe nsolpamxenns o6bexrop c1:er\1ml ;:'1 B}S-
Y0P Haubodee NOAXOASAUIETO MOMeHTS CheMKII, a ‘3'!“[; 0co-
OeHHO BaMKHO npn  dbororpaguposanun no,um;mm,]\; 00h-
e,mos‘ Eauncrsennoe, o vey NPUHXOAHTC S 3a50mméa I ;1
ChEMKE ¢ NOCTOAHHON HEBOIAKOM, 3aK/IIOYAeTCs B Tou ln%-
OBl B MPEACbl CHAMKA He NOmajdn 06heKTL pacno?tb‘ﬁ H
Hble DJIHXKE nepeaueil rpannup pesKocTd, [

Hasonka npu eneme NONBHKHBIX 00beKTOR

Haasuxuse o6berrn MOTVT MepeMellarses mo Hamp:
JCHHIO K (bomarmapa]'y HJIH oT Hero. JLnsg 1010 yrody 0[6‘“3-
HCUNTL MPABHALHYIO HABOAKY, N KOTGPOil oHH oKkaga 'mecv
Obl HABEPHAKA B Ipelesax pesko H300pamaemorg 1 Eo i
CTBa, HCHOJL3YIOT 1BA chocoda. e
i Ecm YCIOBHA OCBEILCHHS H YyBCTBHTEALHOCTE TITEHK}
,'J\r.lio-f BOSMOMKHOCTL (ororpaduposars npu I(Ojj.GTKH;{ Bzi-l
iﬁqi}:ha\ co .c.pemj;mn WIH ame MaabiMi oTBepernsyy
AHAPPATMEL, TO PACCUHTHIBAIOT IPHOTHSHTENALHD, B KaKni
IPEnesax MOryT nepeMecTuThHes 00LERTH, 1 \'-c‘rau’aﬂrnm'ud
ODBEKTHE Ha OAHY H8 HOCTOSHHEIX TOYCK -Héle TKIT ¥ ’. (' 5
MOULLIO  BIKAABL Py OHHB, ; oAl

88

Eenu e npuxoautes QortorpadupoBaTs ¢ 6OALLIHM OT-
pepeTiHeM auapparsbl, TO IPH CheMKe 00BEKTOB, KOTOphIe
GpIIKYTCA B OIPEAENTeHHOM  Halpap/JaeHHH  (aBTOMOOHb,
rpAKTOD, KOMOAIH, Neuexon), MoKHo 00eCieYnTs 1PABH/Ib-
HVIO HABOAKY Ha PESKOCTh CAeaviounM npHemom. Bribpas
1 {,s“.;_\- CLEMKH, TIPOH3BOAAT HABOAKY Ha PE3KOCTh Ha KaKoOil-
100 HEMOABHMCHBI NpeiMer, HaXoAallHHCA B TOM MecTe,
Fre nHaMeveno cororpadgupoBaTh NPHOAMKAIOWHICH MM
vaamsiiouiics  00bexT cheMir. Cnycx 34TBOpa HaMKHUMAKOT
8 TOT MOMEHT, KOTAd ABHAYIUMICH O0LEKT ChEeMKH I[OpaB-
HAeTcs ¢ HEeNOJABHIKHBIM MPEAMETOM, Ha KOTOPBIE NpPOHSBE-
Jqena napoaka, Jto no3sogaser potorpathupoBaTh ¢ VBEJH-
qeHHBIMH OTBEPCTHAMN  Aua(parMbl H OCOOTBETCTBEHHO
YMEHBIIEHHBIMH BbIAEPHKAMIL,

HaBopka nmo MaTroBoMy KpyXEKy

[1peamersr, pacnosnomxenubie 6mauxe 2—3 m or ¢oroan-
11aparta, ¢ npeaBapUTeIbHON YCTAHOBKOH HA Pe3KOCTh 06bIY-
Ho (oTorpadpupoBaTh He yAdeTcd, Tak Kak CAyOuHa pes-
KOCTH NPH HABOAKE Hi 9TH pAccTOsHHA oueHbL Mana. B stux
CAVYAAX M HENOJB3VETCH MATOBHIL KDPYKOK 3€PKANLHOTO
sigonckarens. Oreeperue amadparMel, LOCTATOMHOE JLIs
Pe3KOro H300paKeHHs OCHOBHOro 00BLEKTa CBeMKH, [pH
3TOM NofOHpaloT o wkane rayondu. [laa saubonee TOU-
HOIl HABOAKE CJAGAYET NO0JbL30BATLCH JYINOH, a caMylo Ha-
BOAKY MPOMBBOAHTL MO TAKMM YHYACTKAM OO0BEKTA CHEMKH,
V KOTOPBIX MOMKHO UETKO PasJHuuTh HX OUepTaHHS.

W3 1oro, uto 6LUIO CKa34HO O Ccnocobax VCTAHOBKH HAa
DE3KOCTh, MOMKHO CAeJaTh TAKHE BLIBOILbI

1, oA noaydenus Hauboabuied IayOHHBI PE3KOCTH
cJaeayer NpoMsBOAHTb HAROAKY Ha THHePQOKaibHBE pac-
CTOSHUSI.

2, Ilas  cevemrgd  0o0bexros, paclojoMEHHBIX jajee
3—4 a4 or annapara, yaodHee H HalleHee BCErn NPOM3BO-
IHTH TIPEABAPHTEALHYIO VCTAHOBKY HA Pe3KOCTh, HAa OAHY
N3 DOCTOAHHBIX TOYEK HABOAKH WJH 10 LIKajde IVyOHHBL

3. OGvextrl, pacnogoxenHsie Gauxe 2—3 M, ciaeayer
(hotorpatupoBaTh ¢ HABOLKOH 110 MATOBOMY KPYIKKY ¢
YUeToM IJIYOMHBl PE3KOCTH No IIKaie,

[TponsBoast YyCTAHOBKY HA PEe3KOCThb, CAeAyeT 3anarh
cefe BONPOC: BCe JIM 1A CHIMEKC HeoOXOIHMO Nepeiars pes-
ko? OTBeT MOxeT ObiTh COBEPLICHHO pPA3JHUYHBIM; OH 34BH-
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CHT 0T LLeH, KOTOpylo npecaenyer dortorpad. O Hauboab-
UIeH ITYOHHC PE3KOCTH Clenyer sadoTHTheH, KOTAA Bea
HPEAMETD], HoNadalolike B HOJA€ 3PEHHS anmapara, ogHHA-

K0BO BaxHbl. Ecim ke npemMersi, pacionomenise BILaH, |
Hiy (QOH, HAa KOTOPOM H300PAKAETCS OCHOBHOH O6DbeKT |

CLEMEH, HE HMEeT CYIECTBEHHOIO SHAYEHHS, UX MONKHO

HAMEePEHHO MoKasath MeHee pesxo. OCTaBisis HepesKUMH 4

BTOPOCTeINeHHblE geTani, (OTorpad cocpeloTONHBACT BHI-
MAHUE 3DHTENA Ha TIaBHOM 00BLEKTE, :

1_3 TO ZKe BpeMs cleayer nozaloTHTLCS. o TOM, YTOGLI
11300pazKeine Beex 00LEKTOB, HAaXOLAILMXCA Ha nepexHeM
fiiate, OblJiO peskuM. Bee, uTo HAXOIMTCH BOJAH3H OT anma-
para u nosromy H3oOpamaerca HanGolee KpymHo npu
BANIALC HA CHHMOK HpPHBJEKaeT BHHMAaHHE B IIE'[)By‘K,) oue-
pelh.

B ANSHH MBl BHAMM NpenMersl, Haxoasiuipecs BOIHaH
OT Hac, Hambosee orderauso, ITostomy nepeskoe m3oGpa-
KEeHHE JIOCBX MPeiMeToB Ha HepenHeM IiaHe CHHMKA BCE-
rA1d BOCTIPHHHMAETCH, Kax HeL0CTATOK,

FOIABA ITHETAS

KAK BBIBHPATDb JYYIUHE TOYKH CBHLEMKH
H GCBEWEHKE

CoeMKa — nepeas # Haubogee BAKHAA UACTD pabor, B
De3yibTaTe KOTOPBIX NMOSABAAETCH (OTOrpadHuecKHi orfie-
HaTox. MIMeHHo 3mech, NpH CHEMKe, BOSHHKACT OCHOBA CHHUM-
Ka — ckpoitoe Qororpaduueckoe usobpamenue. OHo co-
3I4€TCA CBETGM MTHOBEHHO, Halle BCero B TeUeHHe ToJleil
CERYHABL, TOPAA KAK B MOCHEYIOMAS TOPAsto Ooee H0J-
rag H KponotiaHBasg 00paGoTka JMiub BLISBISET TO. YTo
sanevaTaesioch B CBETOUYBCTBHTENLHOM cioe, :

PesysbTar cheMki BHACHSETCH He Cpasy, a Jaullb nocae
UPCsABICHHA; HEPEAKO MOmylicHHA® OuMOKA OGHapyKH-
BACTCA CUle NOSMKE, NOCAe TOro Kak CaenaH NepBhiil oTHeua-
TOK, T. €. KODAA HOBTOPHUTL CLEeMKY TPYAHO, a TMOAYAC H He-
soaMomno. MsoOpamenne, cosganmoe CBETOM, H&IL3H -
[OMHHTE, K CHHMKY HeJAL3s TPHOABUTH HU nonp.oﬁﬁocr]eﬁ
KOTOPLIX He OBLIO BUAHO B MOMEHT CHEMKH, HM TOTD, uto
OCTAN0CH 34 UPeAedaMH CHUMKA, Hednsd HSMCHUTH B3AHM-
HOTO pacHonomenusn H300pasKeHHBIX 00BEKTOB; Bee oHM Gy-

)

LvT BHLHBL B TOM NOJOMKEHIH, B KaKoM HAXOLMJIHCH B MO-
\eHT coycka s3aTBopa.

Bce 370 Tpedyer BHUMATEILHOH MOATOTOBKH K CHEMEKE.
Her GoJbIUOH CHOMHOCTH B TOM, 4ToOB HanpaBHTh 00BLEK-
pip A TPEIMETH H HdKaTh HA CHOYCK 3aBENEHHOTO 3aTBO-
pa. OaHaKo npu Takom criocobe AeHCTBHI TPYAO paccyu-
TLiBATH, UTO CHHUMOK OVIET NOXOMX HA TO, YTO ME BHIeIH
# aeficreurensioetd. Eenn ne nogymars, xax pacnonoze-
ubl GororpadupyeMble NPeIMeTsl, €cAH He OUEHHTh, KaK
OHIl OCBEINeHB, 0OBEKTHB C MeXaHH4yetkKoH TOUHOCTHIO mMe-
peaact # 1o, 410 OBUIO AR HAc HauboJee BAKHO, M TO, YTO
e UMea0 HHKAKOTO OTHOWIeHHA K uenu cbemin. Poroanna-
par — 3To JIHIIL HHCTPYMCHT, KOTOpPBII B pyxax Qotorpada
{103BOJSET NOKABATH TO, UTO BHAMT UENOBEK B [NeHCTBHTEb-
HOCTH, ZAeT BO3MOMKHOCTL TepelaTh ero SpHTebHOe Npei-
crapieHne o npenmerax, Hem BHHMATeJbHee NPOBECTH 3TY
4acTh TOATOTOBKH X CheMke, TeM Oonblie YBeDEHHOCTH B
TOM, UTO e PeavabTAT — NPOABAEHHBII W OTTIeYaTaHHbil
CHIMOK — Oyiaer orsedath 1LledH.

Cyiectsyer Ooapliag pasHHLla MeKAy TeM, Kaxk MBl BH-
UM TIPEAMETH, W TeM, Kak OHM H300paKaiorcs 00LEeKTH-
BOM (poTorpaduueckoro annapara. Jlad Toro yToBy BHLEThH
mobolt mpenMer, HEoOA3ATENLIO HAXOAHTHCS Ha Olpeie-
JIEHHOM DACCTOSHHH OT HEro; Mbl MOMKeM BHETh ero c ca-
MBIX DA3JHYHBIX PacCTOsHMH, ¢ TON pasHuLeil, yTo H3zany
Jerye OXBATHTHL TVIasoM oOWLHH BHA Npeamerd, a BOMHSH —
pacCMOTpeTh €ro Medkyue xeranu. Bosmomuocrh BHIETH
PASJHYHBIX PACCTOSHHH OOBACHAETCH TEM, 4YTO UenoBeue-
CKHH rJias MOZKET HCNOJB30BAThL CaMble pPasiuuHble yribl
spenus, HenoABHAHBI YeJOBEUECKHH IV1a3 MOMKET UETKO
pa3qHuaThL NPeAMErtl B NpeAenax oueHh HeO0JdLIIOr0 yrjid,
B BepUliHe KOTOPOro Haxogutes spavox raasza. Onxaxo
OJHA M3 OCHOBHBIX oCoOGHHOCTell HALUErO SPEHHA SAK/IIOr
yaercd B TOM, YTO IVIa3 HUKOIAa He OCTARTCA HEMOIBHIK-
HBIM, a HeMpephiBHO H3MeHseT Hanpapiende spenns. Ha-
NpUMEp, NPH YTEHHT CTPAHHUL KHHTH MM HENPePBIBHO ITe-
PeBOAMM TJIA3 BiOJb CTPOKH, 3aTeM BO3BpalilaeMcd K Ha-
yaqy HOBOI eTpPokM K T. L. Touno Tk ¥e MBL BHAHM K BCe
OCTaJILHDLIE NPEAMETD, Hanpasasad radas To Ha 0AHY, To Ha
ApYrylo yacTh mpocTpaHersa mepen mamu. Baaromaps sto-
My MBI MOMEM, [a:Ke He NnosopaunBasg TOJOBLL, BHAETH
MpeaMeTsl B npeaeaax oueds Gompuiora yraa, jgo 110—
140°% ¢ m000ro MecTa B 3PHTEALHOM 3ale MLl MOMEM BH-
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ACTH OTACJbLHDBIC NMPEAMETHI, JIOAEH U BCIO CLEHY, B 3aBH-
CHMOCTH OT TOTO, HA 4TO 0OpallleHO HAlle BHHMaHMO. B
e BpeMs HaOJIOACHHS NMOKA3WBAIOT, YTo Yalle Beer \:0
U3MEHAEM Hanpasilenne B3raana B np’eﬂe.na\c CpElBH:fITE? i
#eBOMBLUINX VIVI03, 006t He Godee 20—30°. i
Dororpahuueckii 00BEKTHB, B OTJHYHe o% r1asa, H
Opaaer Ha CHHMKE YacTh HPOCTPAHCTBA B npe:newa'x ;0-
H3MEHHOro yraa; nas kamepw «/lio6ureans ¢ KBE.’.{)&ITHbI‘i-
hopMarom cruMEKa 3TOT yroa cocrasaser 40° kax nlo rop LI
SOHTaMM, TaKk W 0o Beprakaiu., KaoGpaskenme oﬁ'hel'ﬂ-
ChEMKH HE NOMCCTHTCS HA CHHMKE, €CaH PachofoKHTh IE\TE-la
Mepy CAHWKOM OJHBKO K HeMYy; HaoBOpoT, MpH CheMk i
CJIHIIKOM GO.BUIOTD PACCTOSIHHS  erg naoﬁ'pameme ﬁhe :
HeOOILIINM, & OCTANlbHYIO YACTH CHHMKA 3afiMer Hz;ogﬂeT
KeHne APYrax MpPeaMeroB, KOTopble NpH cbororpac“pmog;-
HHH ¢ GJIHSKOrO PAcCTORHHS HAXOAATCA MO3amn K'L-
W1 cGOKY OT Hee M He BHIHBI HA CHHMEKC. Hoamwd "rzlphI
meorpa(pnPoBam-m NPHXOAHTCH TMEpeMellaThes ¢ };H{IE oit
O/lKe K 00beKTaM WIM Aablle oT HEX, BEIBHpas Ha-mp?l-I
uiee pacCTofAHHe, NPH KOTOPOM B Npejenax yriaa Maouﬁ}:-
KEEHA 00BEKTHBA MOMECTATCA HMEHHO Te MpPeaMerhl K i
pble MBI XOTHM MO0KasaTh Ha cHuMKe, He meuyéT 0310:
OBIBATB H TOTO, YTO, paccMaTpHBas NPeAMEeTBl, MBI BH! Ha\
HX C DASJAHUHBIX TOYEK 3PEHHS, TOTAA KAK Ha CHHMK o
BHIAHBEl TOJBKO C OJHOH TOYKH — ¢ TOH B KOTopc;"{hiiaQHH
Aues dotoannapar. HocraTouHo HeMHoro nepeuecwj;;
KaMepy HJH He3HAYHTEJbLHO H3MEeHHThH HaﬂpaBJ‘IE‘HH.e ChEM-
i(n, '-IT'Of)bI B [IpeAGTaX CHHMKA B3aMeH OLHUX OO0BEeKTOB
HCABHAHCH ApyTHE, Iostomy Beerna HeoGxoguMo npomy-
MaTh, Kaxkas M3 GECUHCAEHHBIX BOSMOMKHBIX TOUeK cge’xﬁin
r:cﬁ'mm,” Ayuile Nepelaty nperctabiedne o (]J(J'J‘Ol‘pa.d:m-
PYEMBIX TpeIMeTax, a 9T0 MOXKHO CALJATh TOAbKO -
MOILHM BHAOHCKATeJs. i

Kak NPAaBHJABLHO HCNOAL30BATH BHIOUCKaATe b

Hepeako BHAOHCKATETEM MOMB3YIOTCH TOMBKO IAd Toro
uToObl HATPABHTL OOBLEKTHB Ha tbomrpatpnpyeuu:a apen-
MeTbl H Tepeil CheMKoH Haba10aaoT JHb 32 ;'ew 4 L
OCHOBHOI OOBEKT OKasalics B mpexesax cHHUMKA A i
BEPUICHHO HeRrocTarouno. B sugonckarene M '-uom(;[\? ;?:
AeTh BCe, 410 OyAeT usobpameno na cHuMke; ripomé CK:I-
24Thb, B HeM BHAeH OVAVIIHH CHHMOK, ¢ Tofl p’aammei}, 410
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\HOTOKPACOUHOe HBO0parkenue MHPEBpAaTHTCA B uepHo-Ge-
qoe, “[)aBiF..’lblIOL‘ HEHOALAOBANNE BHAOHCKATEDA JaKII0-
yaeTcsl B TOM, 9TOOBI YUECTb DM €ro NOMOUIH BCE ocoben-
jocTH BGYAYLIEro CHUMKA M Hafiti TaKoe No/omKeHHe poro-
Annapara, NpH KOTOPOM 3ajaua CheMkH OyAeT BbIMOAHCHA.
[Tpeskie BCEro B HeM MOMHO BHIETh, KaK H3MEHHTCA H30-
gpaieHHe, eCAN MEepeMelIaTh KavMepy C NpelBapHTENLHO
HaMEUEHHOH ToukM CheMKH OjuzKe K OOBEKTY ChEMKH ILIH
Ja/blie 0T HEro, BJEBO MM BIpPaBo, BBEPX WJIH BHAS. Ipu
nepeMene TOYKH CbeMKH nsobpaieHide OLHHX TPEAMETOR
VvBeJHUHBAETCH, ﬂ.p}-’I'H.‘{f}"N-IE‘Hbl].I&('ETCH, OJHIKHHE npemn-
MeTBl 32KPBIBAIOT cofoil TO OAHM, TO APYrHe M3 MPEAMETOB,
PACTIOJNOMEHHBIX BAIH, H T. I. JpyrumMu  ciaoBaMH, BHIO-
HCKATENh MOKA3LIBAET, KAK MOMKHO [0-pasiHuHOMYy pacio-
ACKHTR B Mpefenax KBaapATHOTO CHHMKA H300paX(enus
NpeAMEeToB, HaXOASUHXEA Mepel doroannaparom. Kpowe
3TOMO, B HEM XOPOLIO BHAHO, KaK H3MEHsQTCA OCBELICHHE
OOBEKTOB CHEMKH NpH (QoTorpaGupoBatui B TOM HIH APY-
rOM HANpaBJAGHIH, B HEM BHIHO, Kakas 4acTp TeHH, OT-
GpackiBaemoll npeaMeTaMH, OKamKereds Ha CHHMKE, BHAHO,
KAKAS CTOPOHA TPELMETOB, OCBELLEHHAS WIH TeHeBasd, Gy-
fAeT uaoOpakeda HpH AAHHOM MOJOMKEHHH KAMEPDI,

[Tpi atoM cleayer ofpallars BHHMAaHHe He TOJAbKO HA
OCHOBHOH OOBEKT CHEMKH, HO M Ha BCe oCTalibHOe, 4To BHI-
Ho B mpeaenas cHumka. Boibnpa kaap !, caegyer sabo-
THTBES O TOM, uTOObl B ero npepejnax Gbinu riasHbiv 06pa-
30M TE Of)'beKTbI, KOTOpbie HMEOT OTHOWEHHe K el CheM-
Wit A KAK-TO CBA34HBEI M0 CMBICJAY C OCHOBHBIM OOBEKTOM.
Bee, uro He MMEeT HPAMOTo OTHOUICHHS K IL@IH ChEMKH,
JAyullle 1O BO3MOZKHOCTH OCTAaBUTL 34 TNpeaesaMi Kaxpa.
Hanpumep, NpH CheMie BHe NOMeUieH#Hil B Npelesax xai-
pa  MOFYT OKasaThes OTAelbHble BeTBH, H300paMeHHbI¢
kpynuo. Bua Takoil BeTBH NOHATEH, €CJAH HA CHUMKE BHIHLI
CTBOJIBL 1 BETBH APYTHX J€PEBbEB, HO COBEPIIEHHO HeyMmec:
TeH, ecaM 3DHTedI0 NPHAETCH JOrafbiBarhes, OTKYAa I0-
qBHAACH BeTBhL, TAKIKE BaKHO CJHEINTh M 38 B3dHMHBIM
DACHONOKEHNEM 00BEKTOB, KOTOpble OYAYT BHAHBL HA CHHM-
we. ITpu dororpadgiupoBanii Yea0BCKA Ha thone nepesBbes
GIMHH 13 CTBOJOB MOMKET OKA3aThCsl 34 €ro CHHHOI, Co3ia-

| Croso ¢kalp» YNOTPEGJAETCH B pasamiibix snaueHuax. B aan-
HOM Caytac KaapoM HA3eBalor uacTh NpocTpancrsd, nsolparaesoro
Ha chuyke, KazpaMn HasbiBAIOT TAKKe OTACABHBIE CHUMEH.
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Bas HENCNoe Brevataente, uro CrTBo/ WM BETBL SBdAcTes
MPOJOMIAKEHIEM (PUIYPH uedosekd. B kagpe He caenyer
TAIGKE NOMELIATE TeHeH OT Tex MpeaMeros, KOTOpEIe can
HE BHIHLL Ha CHHMKe, HANPHMED, TeHed, mamalomHY ‘o'r
3NaHHM uan ,Llf:‘pGBheB. [)E‘ICIIO.H(_)}]{L‘HHMI\' HEI’IO,-’J,E.F!E[(V U']“ Ka-
MEpRl, WK TeHH camoro (ororpada. i
Hzobpaxeune npeaveros, KOTOPbIE He HMEIT OTHOLIe-
HISL K UETH CLeMKH, MOYKHO YCTPAHUTL PABTHUHBIME CHOCO-
Oamu. Ilpome Beero nepeasinyTs KaMePy B CTOPOHY, YTO-
UBL OHH OKasaJnuch sa mpependaMu xagpa. MoxHo Hoerv-
THTb /1 HHAUe — 1aK, 4ToObl Ha06pakeHHe NPEAMETOB Ha
HEPEAHEM IUTAHE BAKPLITO coboit To, uTo HAXOLHTCY rrosa,:t;i
nix. Hepenwo zapanee Moxno CKA3dTh, YTo CHHMOKX JVulie
CACIATHL He KBAAPATHBIM, 4 NMPOLOAIOBATEIM H uTo npfi Ie-
JATAHHH NPHACTCA YMEHBIUHTL €ro BHCOTY MM uuipym\:
HaGmionas sa nsobpamkennen s BHAOHCKATENe, 9T0 MOKHO
NPEXYCMOTPETh NPH CheMKe, AT

Brifop roukn chemku
Pacceroanue MeN{Ly (horoannaparom u 0GBEKTAMH

Ot paccrosnns, c KOTOPOTO NPOUSBOAHTCS CheMKa
JABHCHT  BRIMUMHA  H306pasceHus, @omrpadmposanaé
C HaHMEHBLIEI'O PacCTOSHNHA BOSMOXKHO M HMeeT CMBIC
B TOM caydae, ecau HeoGXoauMO HOJIYUHTE Hao6pa-
HEHUE [THITL 0XHOIO O00LEKTA HIH Jame ero YacTH HEEEEH-
CHMO OT OKPYKeHUs MJH (POHA, HA KOTOPOM BHIEH 0GbeKT
Kpynroe nzotpamene cpasy yKasbIBaeT, 4To HMEHHO Gbl-
JI0 OCHOBHBIM OOBEKTOM CHEMKH, K}JOME, TOre, OHO paer
BOSMOMHOCTE 1OKA3ATL Takle NOAPOTHOCTH m’wopb}e IpH
CheMKe M3ladn GYAYT Majgo 3aMeTHH HIH BOBce Hepa-sfllii-
YHMBI, e

prf. Qororpaduporannu ¢ mHeckoabKo G0JBINX  pac-
CTOAHHIL HA CHHMKE BHACH HEe TOAbKO OCHOBHON ot‘méx’z‘p HO
I TO, MTO €r0 OKPYKAET H HAXOIHTCH No3aau Hero Haﬁ H-
Mep, NpH QOTOrpapoBanin ¢ paceTositins Komphe‘ BT'[J)OL’
LoJibure, ueM caM o6mLexr, ero naoﬁpam‘eﬂne saimuiae"r
OKOJIO MOJOBHHLL CHHUMKA. B oecransuodl gacTy Kaapa {40:&—
HO Xopowlo Hokazath o0CTAHOBKY, B KoTopoit Haxoautes
obbekt. Ilpn cheMie ¢ cammkoM Goswiioro pzi::cm H
li:%;}ﬁpa}iiel-!]{e OCHOBHOTO MOJKET OKA34aThLes Haoﬁoporﬂﬂ};ﬂ
TONBLKO METKHM, uTO He Oyuer : oKpy-
S IM, 4UTO He DYAeT BbLIeJASATLCS cpenn OKPY-

&

r]p[i YMEHbLHEeHHH paccrToanmg, € KOToporo NPOH3BO-
SUITCS CHEMKA, BCE 0OBCKTHl H300PAMKAIOTCs KPynHee, 4 npH
vaeqHUCHHH paccrofius — Meapue. Onnaxo He Bce OHM
VBOAHUABAIOTES WM YMeHblialoTes oaunaxopo. IIpnGiu-
Sasl KaMepy K 00BeKTAM HJM VIaXds ee, MBI COKpaIaeM
ponil YBEJIHUHBAEM PACCTOANHE [0 HUX HA OANHAKOBLIL OT-
pe3ox. JT0 3HAUNTENbHO H3MEHFET paccrogHue Jo Hpeane-
TOB, PACNOJOKEHHBIX BOAM3M, HO OUYEHL MaJo HIMEHdeT
paccTonHie 10 RajdbHHX TIPeIMEToB.

[Tpeanonomus, 410 Mbl (OTOTPAGHPYEM OXHOSTAMHBIH
AOM, 38 KOTOPBIM HA PACCTOSHHN HECKOJLKHX COT METPOB
BuaHa onyuika geca. [Ipn cbhbeMKe jgoMd ¢ paccToaHug B
20 a ero H3oGpazKenue 3ainer JHilL YacTh cHHMKA. UToln
VBEIHUNTH H300pamenne JoMa BIBOE, AOCTATOUNO COKpA-
THTL PACCTOSHEE A0 HETO Takwxe BARoe, T. e Ha 10 m. Pac-
CTOSHIE OT KaMepbl 10 ONVIIKH Jjeca (HecKoJdbKo COT MeT-
poB) mpH ATOM coxpatHics Ha Te ke 10 a, T. €. ocraneres
nourn nemsmerusiv, ITostomy musodpawmenne RepeBben Hi
ONVIIKE Jeca BAAJAH 34METHO HE YBeJIHuuTes.

Cire0BaTeNbio, TPH CHEMKE ¢ PA3MHYHBIX PACCTOSHHI
HAMEHSTCA CPAaBHUTEALIBIE pasMepbl H300parKenus OJlHXK-
HiEX M AansHEX ofwextoB. M3oOpamenie OMHMHEX 34METHO
VMEeHBLIIAETCSl WIH VBEIHUNBAETCH, B TO BpeMsa Kak H36Opu-
AEHME MANbHUX OCTACTCH NMOMTH HEHAMEHHBIM.

YMeHbileHHe BUIMMBIX PasMepon MpeiMeTos To Mepe
HX VHAMeHHs 0T HAC HA3BIBAIOT NCPCHCKTHBHLIM YMEHbLIE:
HHUEM, WM, Kopoue, nepcne kT upoi CoxpauicHue pas-
MepoB Haubodee 3aMeTHo NpH QoTorpadupoBaHul ¢ Hadll-
MEHBIINX paceTosnuit, u BoT 1o kaxoit npuunne. Ecin ¢o-
TorpadupoBaTh JOM, OJHMHMHA YroJd KOTOPOro HaXOLHTCHA
p 10 a or nae, a ganboui — B 20 A, TO Ha CHUMKE BBICOTA
OauzKHed yacTH goMa Oyaer BIBoe 0odablle, HeM BLICOTH
taasueli, Ecaw oroaeuuyrs xamepy Ha 20 m padabiie, He
HaMeHas HanpapJdeHHA ChLEeMEKH, TO HPONOPUHH HB('JFJPZI'A{CA
Hug OyayT yme uMHEIMIL PaccroaHus A0 OUHZKHEro H
dansiero yraos cocrasat 30 m 40 a5 nosTomMy BhICOTA
O,/ 1HIKHEr o yria 3faaHug Ha CHHMEKe G}UI&"I‘ yiKe He BIBOC,
4 BCETO HA OAHY TpeTh OoJblie, YemM BhieOTa AATBHErD
vriad.

Ilpu dororpapuposanun Jioaeil NepenekTHBHOe COKpPE-
[IEHHE MOMKET 3aMeTHO HCKA3HUTh ;ii?i'{C'!'Bi-‘JTE.TIhHI‘;I{.‘ nponop-
LIHH, ﬂ])l! CheMEe TOPTPEeTOoR KaMepy HepelKo oMetLaior
BO3MOMKHO OMAMHIKE K {){‘JLCKT}{, ¢ pacueroMm IHoJgYHHTb HaHOO-
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see kpymHoe gsobpamenne. Ecai noMectuts kaMepy B Mer
pe OT TOJOBbLl CHIOMALLETO HeI0BeKa, ero PYKH, l'lO.-"[O}!(E"HHbl@
Ha KOJeHH, MOTYT OKa3aThLCHd BCCIO B NOMyMeTpe oT (JU'bEK‘
THBa,; T. €. BABOE DJHAKE K KamMepe. XoTs KHCTB PYKH  H
AeHCTEHTENIbHOCTH MeHblle JAHItA, pasMepbl ee H30Opane- |
HHS HA CHHMEKe oraxmyTcs Oolibllle DasMepoB JHLILA; D0=
CKOJIBKY paccTosiHHe A0 PYKH BABOE MEHbIUE, pyKa M30-
Gpamaeics sasoe kpyunee, TaxuMm o6pazoM, oTorpahi-
POBaHME ¢ ypeaMepHo OMHBKOrO paccrosnns HPHBOAHT K
TOMY, UTo AeilCTBHTeNILHEE NPONOPUHE 00BEKTA PE3Ko HCKA-
wawoTen. Ecin 0T0ABHHYTH KaMepy BCErO Ha METp HaJblie,
TO PaccTosiHie oT Hee MO PYKH cocraBHT yaxe 1,5 M, a 1o
rofioBel — 2 s, B 310M cayuae cpaBHHTEJbHBIE pasMepsl
roJIOBH H PYKM OyayT HzoOpaxKeub npapuashee. Eenn 6ol
yerpoitcTao Kamepbl «J/lio0uTelb» NO3BOASIO NPOH3BOANTE
CHEMKY ¢ HeBoaLILHX paccToanult, ganpumMep ¢ noaymerpa,
TO NP ChEMKE TDJI0BbI YeJOBEKA UYACTH JHEA H200paka-
Jlck Obl fIBHO HecopasMepHo: JI00as 4acTh JHIla, HaXojs-
lascs ONHXKe K OGT:EK'l'liB}" 0KA34/0Ch OBl Ha CHHMKE
HA OHHY [OUTYI0 WAH  Jlaske Ha HYeTBepTh KPYIIHEe, ueMm
OCTalbHBIE,

M3 cxazadHoro o NEepPCHEKTHBHBIX COKPAUIEHHAX MOMKHO
cleNaTh Takoil MpakTHuecknti BeiBod, as taro urolsl NMpo-
MopuMid 00beKTa HA CHHMKe Oblin OJHIKe K HefiCTBHTENL-
oM, caeayer aunbo Gororpaduporars ¢ yBeJHUEHHOro pac-
cTosSHHS, 00 HoMecTHTL (oToanmapar rax, uro0sl Bee yac-
TH 00LEeKTa HAXOAHJIHCH Ha [IPHMEPHO 0 THHAKOBLIX paceros-
HUAX OT Hero.

Hanpan.neulle CHLEMKH

Buifop HanpaBaeHHs CHEMKH ¢ LIeILI0 M0KA34Th orpene-
JCHHYIO CTOPOHY 0BBEKTA HE TPEOYET 0COOLIX MNosicHeHHI.
Hanpumep, veioBeka 3a KaAKHM-JHOD 3aHATHEM CHHMANOT
¢ TOH CTOPOHLIL, ¢ KOTOPOIH MOKHO BHICTL H @r0 caMoro, M
ero peiicrena. Hanpapienne cbemyu npn dororpadguposa-
HHH MalldHbl, 314814, J000T0 APYToro NpeaMera BeIOHPAOT
B 3aBHCHMOCTH OT TOro, 4YTo BAXHO nepeaark Ha CHUMKe —
oOuHi BHI, KAKYI0-IHOO0 44CTh, AeTalb WIAH OCODEHHOCTD,
Cieayer ToabKo A00aBHTb, YTO HOPH ITOM He 00A3aTe/NLHO
H3MEHATH HHI‘IE)E\BJE}HUC ChEMEKH, TaK Kak HEPEIKO MNpote
nepeMecTHTh  caMmplil  00BekT. Mamenende Hanpapaeins
CHEMKH OKA3BIBACTCSH H&]U().\'DEJ.}IM'[:!M JIHII B NpH CheMKe He-
TIOJABMIKHBIX 11PeAMETOB, HalpuMep 3HaHMiL,
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HanGosee BaXHO BHIGpaTh HANpaBIeHHe CHEMKH ¢ yue-
roM TOTO, Ha KakoM done Gyner naoGpaiked OCHOBHOH 00D
e, JINIIB HEMHOTHE 00BEKTEl MOMKHO CHATL Ha (oHe KAKOH-
160 0AHOTOHHOH NeBepxHoctH Han Heba. B GonplinHCTBE
cVUAEB C3a1M OOBEKTOB HaxonaTcsd Kakue-nHGO Apyrue
npesmersl, OHM MOrYT COCTABJIATL XapaxTepHylo 4HacTb
AKpyIKeHHs OCHOBHOTO 0OBLEKTd, HO MOrYT H He HMETh HH-
KaKoTo OTHOLIeHHsl K wean cbemxn. Mamenaa Hanpapmerie
CbeMKH, MBl BCErfa HaMeHseM H (om.

HMamMenssa nanpap/ieHue CHLEMKH, MOXKHO HECKOVIBKO 00b-
eKTOB pasHoil BeJHUHHL CHATL TaK, 4To OHH OyIyT OmHHA-
KOBO XOpoOllg BHAHHE Ha cHuMKe. [lpenmosoiKuM, HampH-
MCp, UTO HAMEYEHO CHATH NOCAAKY HEPEeBLEB OKOJO IIKOJIDL,
yroOBl TIOKA3ATH He TOALKO NMPOoHCXOAslee, HO W MeeTo pa-
Gor. Ecau CHHMAThL B HamnpaBjJeHHH, NPH KOTOPDOM OCHOB-
Hble 06LEKTH — LIKOALHHKH € CameHuaMd M snanue — Oy-
JYT pACHoJIOMKeHH Ha OJHHAKOBBIX PacCTOAHHAX OT Kame-
pH, TO OpH ChEMKe BOMM3H OyayT XOpollo BHAHBI JIOLH, HO
afaHpe He TMOMECTHTCH Ha CHHMKE; NHPH ChLEMKE H3anH B
Kajape MOMECTHTCA H YUYdACTOK, e NPOHCXOAHT mocaika, H
J0M, HO n3oGparcenue Jiofefl 1 IepeBbeB OKaxercsa C/d-
KoM MeaxHM. MaMenss Hanpas/ieHue CBEMKH, MOXKHO Hail-
TH MHOID TOYEK, C KOTOphIX pabotaiomne OyAyT BHAHB
KpylHee, a 3maHHe — Mellbye.

Hamelsis HanpabieHde ChLeMKH, BCerza Heo0X0oQHMO
V4ecTh, Kak MpH TOM H3MEeHseTcs OCBCUIeHHe NPeAMeToB.

Bricota TO4KH CLEMKH

BoAblIMACTBO MPEAMETOB Mbl NPHBLIK/IH BHAETH € YPOB-
Hsl raas crosiiero uyedopexa. I[lpn  dororpadupoBaEHH €
3TOM BHICOTH BUI NMPEAMETOB Ha CHHMKe Oyzer MPHBBIYHBIM
IAf Hac W No3ToMy HamGosee ectecteennbiM. [lostomy,
BRIOHPAA TOUKY CHEMKH, Jyulle MONL30BATHECH PaMOUHBIM,
a He 3epKaJbLHBIM BHJoMcKaTeseM KaMmephl <«JIIOOHTEIL?,
TaK Kak NpH HCNOMb30BAHNH 3EPKANLHOID BHAOHCKATENA Ka-
MEpY NPHXOMMTCS OIMYCKATh 3HAUUTEIBHO HHMXe YPOBHH r/1as.

Kak maMenuTcA BHA TMpPeaMeToB, ecan (ororpadupoBath
ux ¢ Gogee BBICOKOI HiH, HA0GOPOT, ¢ HHBKOH TO4KH?
Ilpexcae BCero Hy¥KHo 00paruTh BHUMaHHe Ha TO, UTO IIPH
doTorpadupoBankil B Pa3JHYHBIX [OPH3OHTAJBHBIX  Ha-
NPABJICHUAX, O KOTOPLIX OBOPHAOCH BhllUE, MEL HE H3Me-
HfeM NPHBBLIMHOLO AJs HAC FOPH3OHTANBLHOIO HaNpaBJeHH:
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sraana. [lpn cueMke ¢ BBICOKOH Wil HHBKOH TOUKH IPHXO-
JAuTes @oTtorpadipoBaTh ¢ YKIOHOM BHUS3 HJIH BBEpX, a 3TO
MOYeT TPHBECTH K COBEpUIEHHO HeoOBIUHOMY BHAY Mpen-
METOB Ha CHHMKE,

[Ipn cbeMxe Ha OTKPBITOM MeCTe AOCTATOYHO Hampa-
BHTb KaMepy HEMHOI'O BBEPX, YTOOB JHHHA FOPH3OHTA MpO-
ula B HHKHeH dactn Kanpa. [lpm pe3koM VkaoHe BBEpX
TOPUBOHT BOOOIe He BHAEH HAa CHHMEe, ofbLexkr Haobpa-
Kaeres Ha (poHe Heba. [lpn chevke ¢ yKIOHOM BHH3 JHHHSA
TOPH3OHTA TPOXOLHT B BepXHel uaCTH Kaapa H/IM OCTAeTcH
34 TpefesaMH CHHMKA; Oomblias uyacts 00BEKTA B 3TOM
cayuae BHAHA Ha (hoHe 3eMJH, BOAL HJM HA (DOHE BHICOKHX
NpeiMeToB, PACHOJNOXKeHHBIX nosain Hero. [Tostomy cbeM-
Ka ¢ YKJIOHOM BBEpPX MO3BOJAAET 3aMeHMTL HeGoM Bce, uTO
HAXOIHMTCA 10341H OCHOBHOro o6bhekra. Bricora H3oDpame-
Huf 0OBEKTOB Ha MepeiHeM TJaHe CHAMKA [PH 3TOM YBe-
nuunsaercs. Haobopor, cbemka cBepxy daer BOSMOKHOCTh
NoKasark MpeaMeThl, HaxolsulHecs BIAJH,

Brlcokne TOUKM CheMKH HCNONB3YIOT B OCHOBHOM JJ
TOro, YToObl MOKAa3aTh pacnojgoxkenne 00BEKTOB Ha KakoH-
Jub0 TOPH30HTAALHOH MIOCKOCTH — Ha NOBEPXHOCTH 3€M-
JH, Boabl Hax cHera, CBepxy MOMKHO CHATL 03€p0O HJH MO-
pe, KoTopble Mbl BUIHM C BbicOKoro Oepera, yauuy ropoia,
KoTopas BHAHA H3 OKOH WJH ¢ 0GalkoHa BepXHHX 3TaxKel,
MOKHO CHSITb BHA CTpOiikH. B crenu Wi Ha Jyry He OB-
BA€T CCTEeCTBEHHBIX BLICOKHX TOYEK B3PEHHsH; INO3TOMY Ha
paBHuHEe He caepver (ororpadHpoBaTh ¢ OYEHL BLICOKHX
TOYeK, YTOOLl He HCKA3HTh MPUBBIUHOTO BHIA TNPEIMETOB.
Has Toro uto0Bl caeqarh CHUMOK CBEpXY, ZOCTATOUHO MOM-
HATbCA He Oojlee 4eM HA MOJMETpA MIAH METp Bhillle 06HY-
HOTO, HampuMep QororpadupoBath H3 KY30Ba [IpPY30BHKA.

Ilpu ebemke B CTPOro ropH3OHTAJBHOM HANPABJICHHE
BCe BepTHRAJbHble JUHAK OynyT HA CHHMKe MapasiiejbHbl-
MM, T4K JKe KaK H B J1eHCTBHTENbHOCTH.

CobeMKa ¢ yK/JOHOM BBEPX WJH BHH3Z H3MeHAeT HANPAaB-
JieHHe BePTHKAJAbHBIX JuHHE Ha cHuMxe. [lpu dororpadu-
POBAHHH CHH3Y BBEPX HMMKHAR 4acTh 00BEKTOB Haobpa-
Kaeres KpymHee BepxHeH. Hanpumep, HHKHAS 4Y4CTh BH-
COKOr0 3i1aHus NpH GororpatHpoBAHIM ¢ SEMJIH OKAaXKeTcs
3HAUUTENbHO OaHZKe K KaMepe M INOSTOMY MNOJyYHTCH HA
CHHMKe LHpe, yem sBepxHas (puc. 30), CTBoJbL DPSAMBIX BBI-
COKHX JepEBbeB NpPH cheMke BOJIH3H OVIYT CKIOHEHB BEp-
IHHAMH K cepeanHe cHumMra, Utobel H30eKaTh TAKHX HCKa-
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Puc. 30. [pu cororpadupopatni BHCOKOrO 34aHis ¢ HH3-

Kol TOYKH BepTHKAJBHLIE JiMHHH CONHIKAIOTCH HACTOJBKO,

yrto ono Kaykercs nagaouis. TIpu chemKe TOTo e 3[aHus

B OPH3OHTAJIBHOM HANpasieiin cONMHIKEHNE BEPTHKANLHBIX
JNUHHA HE3aMEeTHO,
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HKEHHH, OTXONAT ¢ KAMEPOR Hatblie HIH, 6CAH eCTh BO3IMOK-
HOCTDL, OTBICKHBAIOT 0oJiee BLICOKYIO TOUKY IJAS CHEMKH B
TOPH3DNTATBHOM Hanpasiedun. Peskull yxioH HANpaBIeHHs
ChEMKil BHH3, Ha000pOT, NPHBOAHT K TOMY, YTO BEPTHKAJb-
HBIE JIHHHH CONHMKAIOTCS B HHMKHEH 4acTn Kampa. Bepxuue
HacTH npeaMeton OyayT H3oOparkenbl HECOPAZMEPHO KPYIHO
N0 CPaBHEHMIO C HUMKHHMH,

Buyrpn nomemenuit o0BUHO NPHXOAHTCA CHEMAThE C
GJIM3KHX PACCTOSHMI; HA CHUMKE BCErJa BHAHBI BEPTHKAIb-
HBIE JIHHHH YIVIOM KOMHATHl, OKOH, JBepelH, nNpeaMeToR oG-
cranopki. Ilpn moGom ykaone BBEPX MJIM BHH3 BEpPTHKAJL-
HBIC JIHHHH OK&MYTCS HA CHHMKE HAKJOHHBIMH, BHJ[ Npef-
METOB NpaBH/ibHOH PeOMETPHUCCKOH (JOPMBI GYZeT 3aMerHO
Hekaxen. Bnpouem, wexoropoe cOiMKEHHE BepTHERAMLHBIX
JIHHHE MOKHO HCTIPABHTD, & HACTO H COBCEM YCTDAHHTH MpH
yBeqH4enun (cm. raasy 9),

UroOHl H30ekKATh NePCTeKTHBHBIX HCKAKCHU MPH cHEM-
Ke JIojieil, HX CHUMAIOT TaK)Ke B FOPH3OHTA/JIbHOM HANpABIE-
HUH: VIS CHLEMKH JIHLA KaMEpYy [OMCLIAIOT Ha YPOBHe rids
(ororpadupyeMoro, Ana cheMKH BepXHeli yacTH HTYpPB —
Ha ypOBHE ero rpyiH, a AJNf ChEMKH BO Beck poCT — Ha
VpOoBHE rofca.

BriGop mHeBHOro oceelieHus

Paccmarpusas mpeaMersl B BUpoMcKaTene, Ha MepBhIX
nopax HeJerko OPHBEIKHYTb K TOMY, uTOOB o0Spaimate
BHHMAaHHE HE HA HX ILBCTA, 4 Ha TO, HACKONbKO OHH OTJH-
HaloTeA APYD OT APYra Mo SPKOCTH.

[pexnosoxum, Hanmpumep, 410 Mot dotorpadupyem no-
JIe 3Peiollel NIeHHIbl HIH PXH B Geaobiaaunsiii geHp, Ha-
UHHAIOWNH e1Ba /4 3aAyMAeTCH HAj TeM, YTo Ha HepHO-
GenoM CHHMKE MeqTelomee node u roayboe HeGo HAL HAM
BoBce He OYAYT pasauuarnes Mo usery. Ckopee Beero oHH
OyAyT H300OpaKeHbl HA CHHMKE ONHHAKOBO CEPBIMH TOHAMI,
TaK Kax fpKocTh OescOaaunoro Heba u xaeGor npub.iH-
SHTEJLHO oaunakoBa, CoseplieHno HHoe Npousolimer, ecau
Ha (hoHe Toro iKe HeGa CHATH HEPEBLA, NOKPHITHE 3eJCHON
HIH ReaTeiollell JuerBol, B stom -caydae Bee, wro Haxo-
AUTCS B TeHH TYCTOH JHCTBHI, OKaXK€TCS HA CHHMKe ropas-
o TeMiEe, UEM JINCTBA Ha COMHLIE M HEDO.

Hast Toro uTOGH Jyulwle NpeicTABATH cede, Kak MOryT
BHINIAETh DA3HOUBETHBIE NPeAMETH Ha OJHOUBETHOM (uep-
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g~f)'€’...’lu.\dl CHHMKE W DPHYUHTH cedst L)G]}Ellu‘d'rh BHUMAaHME
e Ha HBETA, @ Ha pasjiiltis B APKOCTAX (JOTOrpadupyemsrx
é'l:eKTOB. MOMHO BOCHONL30BATHCH HBETHBIM CTEKJAOM HJIR
e.ﬂ'sﬂy.\"’IDHj.lO_,‘d, Hanpumep, CB})EJ]MIE, KOPHYHEBBIMH HJH CH-
: HMH OYKaMH, KOTOpbie CAYIAT A5 3AMHTBL OT E‘OJIHI.LG_.‘

Bee, Ha ¥TO MBI CMOTPHM CKBO3L T4KHE OUKH, TIPHOOPETACT
HOTOHHYIO OKPACKY; 9T0 II03BOJHET HOJYUHTL MPEACTaB-
PHUE 0 TOM, KaKne y4acTKi 00BeKToB OyAyT Ha CHHMKE
© peMHEe, a KakHe — CBeTjec.
" Bee. UTO Mbl BHIMM HAa UEPHO-GEI0M CHHMEKE, pasi-
gaeTes 1oab6ko no spgoctH. OnHM TOBEPXHOCTH OTpAMAIOT
Ihlle CBETA, YeM JIPYFHE; O4HAKO PA3jIHuug B APKOCTAX
ABWCAT He TOJBKO OT €BOACTB noBepxHocTeil. B elle O01n-
el MEpe OHH 34BUCAT OT TOro, 4TO ONHH YUACTKH OLHOM
1 Toif JKe TIOBEPXHOCTH OCBELLAIOTCH CHAbHee HIW cialee,
ueMm apyrie.

[IpenneTsl, KOTOPLIE Mbl BHAHM H (hOTOrpapupyeM d npH
HEBHOM H TIPH HCKYCCTBEHHOM CBETe, MOYTH BCErga ocBe-
AIOTCH OAHOBPEMEHHO HECKOJLKHMH HCTOUHHKAMH eBetra.
epeKo Mbl TOBOPHM, UTO JIHEM BCE MPEeAMEThl OCBELLEHbI
coanuem, Ecan 6w 9ro Obiio Tak, Mbl MOTJH OBl BHAETh
| AHIb OHY CTOPOHY NPEIMeTOB, OOpAalleHHYI K COJIHIY.
AEHCTBHTENLHOCTH #Ke QHEeM Mbl BHAAM HE TOJBKO COJTHEY-
YI0 CTOPOHY TNPEeAMETOB, HO M HX TEHEBYIO CTOPOHY. Tax
JRE XOPOLIO MbI BHIMM H BCC, UTO HAXOAWTCSA HEAHKOM B Te-
o, oTOpacnBaeMofil NpeaAMeTaMu, HATIpHMep B TeHH 3aHul,
JEpeBLes | T, L, JTO 3HAUUT, uTe Jilad TeHh AHEM TAKMKC
lBeselleHa, HO He CcoQJHIEeM HenocpedcTBEeHHO, a ApYyramMi,
. '(l 3TO})H‘IHI:E.\-HT HCTOUHHKAMH CBeTa. n}}(’,,ﬂ,ML‘T“b! B ’l‘,t“.lii‘l BHIOHBL
J ‘\.l'.lO'TOMy, YT0 OHH OCUBEHLaiTeH a"rmuctbepow — gOJIaKaMH H

. HeGOM, KOTOpbLIE CAaMH OCBELIEHBl Jy4aMy COJ/HILA H pﬂccen:
Balor GOJBIIVIO 4ACTh THX Jydeii. OcBeuleHHOCTL TCHEI
CUINBAETCS TAK/Ke CBETOM, OTPAMEHHBIM JIDYPHMH Tipei-
MeTamu, B KoMHATE, OCBELEHHON OAHON JaMIo, Ha TeHe-
'BYIO CTOPOHY BCEX MPEIMETOB Nalaer paccesHHbli CBET, KO-
FOPBI 0TpazkaeTed 0T MOTOJKA, CTeH H OKpY:KalOlledn 00-
cranoskd. [LocTaTouno NOAHECTH JineT De0H HyMard K Jo-
B0l TeHH, KOTOPYIO OTOPACHIBACT OCBEINEHHbI TIpeLneT,
Y100 b VBHIETD, HACKOJILKO CBRTJIEE CTAHOBHTCH IE1]OC'I‘J)£1[I~
CTBO B TCHH,

Ceer paaJuuHblX HCTOUHHKOB HMEET CBOH OCﬂf-)eli»{HOCTI-!‘
~Hanpasunenns il (nan NpsMoii) CBeT, KOTOPLIH HEXO-
'5? AT HENOCpeICTReHHO OT HCTOUHHKA, OCBEULIAET OILHY CTO-
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Puc. 8i. H3Me1-l_euue BHAA TpEeAMETOB HpPH pasaHuHOoM
OCBeLLeHIH
A — riepeaHe-GoKOBOE OcBeltENHe; B — sante-GoKOBOE ocpeltenie,

pony qﬁmmon H CO3IAeT PesKyio rp‘auuuy MeKIy Hell u
TCHEBOH CTOPOHOH; OOLEKTLI, 'OCBEMEHHBIE HATpABACHHLIM
CBETOM, OTOPACHIBAIOT UYeTKO OMEpUeHible TeHH. Ecin Jyun
HaNpaBIeHHOr0 eBeTa 00pasyioT HeGoapWOoN yToa ¢ MOBepx-
HOCTBIO, TO BCE € HEPOBHOCTH CTAHOBATCS TOPA3fo Godee
SAMETHBIMH, TAK KAK NpH 3T0M HanpaBJeHus ayuell Bee
BOSBLIWICHIsA OTOPACHBAIOT TeHH, a YI.IYGJCHHS OKA3KL-
BAIOTCH B TEHH,

HP accesnblii CBer HeGa MM CBET JaMilsl, npoLe-
IUHH CKBO3b KAKOH-THOO paccenBaTelh, NALaeT BO MHOTHX
HANPARICHIAX 1 He 00Pa3yeT PE3KO OUEPUEHHBIX TeHe.
Ceer, oTpamanomiuics or mepoxoBaThx [MOBEPXHOCTEH, TaK-
K€ MajiaeT B pasiHuHbIX HANPABAEHHAX H He 0Gpasyer pes-
KHX Tenedt, [Tpn paBHOMEPHOM OCBeleHnH paCCeSHHBIM CBo-
TOM MBI BHIHM TOJILKO Te PASJIHYHA B SPKOCTAX NPEAMETOB
KOTOpBIe 3ABUCAT OT HX HEOAHHAKOBOI OTPAKATEALHON CTIO-
coBHooTH.

Buz npeameros npu pasmom ocseiienun Moser coBep-
LIEHHO H3MeHHThes, [Ipn nepaBHOMepHOM OCBELIEHHH MOKET
CAYUHTHCH, YTO CHILHO OCBEUIEHHBIC TEMHBIE IANKHE [0-
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gp)\‘H()CTH OKAMKYTCS HA CHIMEKE fpue G[‘.WIJEX, HAXOLFLULHXCH
e (pue. 31). Ilpy ofHOM H TOM K€ OCBELeHUH AOCTa-
QUHO H3MEHHTL HARPABJIEHHE CBEMKH, YTOOLL Ha CHHMKE
(14 BHJHA OCBEINeHHAd HIH, HA00O0POT, TeHeBas eTopoHa
_p_CILMETOB, UToGLl H3MEHHIHCH pacnogozkeHie H BeJHYHIEA
seneil, [Mostomy, npemgae vem (ororpapupoBaTh, CIeAyer
IPULISAACTECH, KAK OCBCLIEHbl MPEAMETD, UPOAYMATL, Kak
HH MOTYT OLIThL OCBEUIEHE HEade, ¥ TOJBKO MOCAe 3TOrO
IHTE, KaKoll M3 BIAOB OCBEILEHUs, NPH KAKOM PACHoJio-
eHHHY HCTOUHHKOB CBeTa MO3BOJMT Jyulle NepefaTh 0eo-
- Gedtocta hororpadHpyeMbix [PEAMETOB.

JlHeBHOI CBET npelcTaBdser HeorpaHHiueHHbe BO3MOK-
HOCTH JL151 GOJABIIMHCTBA CheMOK. EAnHCTBeHHBI HeIOCTA-
K @CTECTBEHHOIO OCBEHIEHHS COCTOUT B TOM, UTO €ro Heh-
peryiupoBath no keaxanwio (Gororpada; nosTomMy HpH-
 XOIHTCH BHIOHPATH BpeMsl, KOILA YCAOBHA OCBEIIEHHA OTBE-
G107 3a7a9e CLEMKH,

. Ha npaxruxe npuxoaures QotorpaduEpoBath mpH cie-
AYIOWIAX BHLAX JHEBHONO OCBEIIEHHSL:

a) Ha coJsHme (KOrja oHo He 3aKpeiTo o0JaKaMu),

0) B TeHu,

B} npH COMHIE, 3aKpeTOM OGJaKaMmH,

T) BHYTPH HOMELICHMUIL.

Jls Toro uToObl YCBOHTH PA3IHUHS MEXKIY HHMM, JYULIC
‘0 noHaGJdILaTh, K4k U3MEeHseTcs BHL  KaKOro-indo
eiAMeTa (HanpuMep, 3JaHus) B pasJMuHOE BPEMs [IHS,
PA3HYIO NOFOLY M CPABHATL, KAK OCBEULAIOTCH ero CoJlHed-
asi M TeHeBas CTOPOHBI, Kak MepeMeulaloTcsl TeHH, Kdk
H3MEHseTCs HX HanpaBJeHie, PeskocTh ouepTanuil u rycrora

reHeil.

CheMkH Ha COJHUE

OcnoBuas ocobeHHOCTL OCBenleHns B 6e3061autblil JeHE
CTOUT B TOM, UTO BCE [peaMerhl, HaxXoJsalIHecs Ha COJIHILL,
TOPACHIBAIOT PE3KO OYEPUEHHbLIE TEeHH. B zaBucumocTH OT
'0ro, rje HaxojuTted codHue, (ororpadupyemast cropoHa
e1METOB MOMKET OKA3aTLCH HEeJAHKOM HJH YaCTHUHO COJl-
HOH way, HaoGOpOT, TEHEROH,

~ Jlas QororpadupoBanis B Gesofaulblil IeHb OYeHbL
 @0Jbin0e 3HAUEHHE HMEeT DAasHHIA MCKAY OCBelUleHHOCTHIO
. HA CONHILE W OCBELICHHOCTLIO B Texun. B yrpednue (MM Be-
YepHUe) 4achl uTa PasHHlla HEBEJHKd; 10 Mepe TOro Kak
COJIHILE TOAHHMAETCH Hal FOPH30HTOM, OCBENIEHHOCTL COVI-
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HEUHOI CTOPOHBI HENPCPLIENO BO3PACTACT, TONJd KaKk o¢Be-
LIEHHOCTL B TEHH, KOTopasn cosaercs i'I&?GO'M, B TeueHHe
NOYTH BCEro AHH OCTaercs NpaKkTHYECKH HeH3MeNnHOH, Ocpe-
ILEHHOCTE COJIHEUHOIl CTOPOHLI BOJbLIE BCEro B COJTHOUHAL
nosietih, 050410 13 wacoB no mecrHoMy (nosicuomy) Bpe-
MeHu !, 1nosToMy H pazuuna MELY OCBCHLEHHBIME COTHILeM
YUACTKAMH W TeHbIo Goaplle Beero B NOJYACHHBE UaCHL,
JleroM, B yack 6ansKie K odayanio (¢ 10 xo 16 yacos), Tenn
ocewaioress B 5—6 pas caabee, uem CoJHeYHas cTopoHa,
[onynenusie yack B 6esob1aunyio NOroay HeBJaronpHsaTHi
AL CHEMOK Blie MOMELLEHHIT; PA3HILA B APKOCTAX B 9TH Y4Ch]
BO3PACTAET HACTONBKO, UTO TeH} HEPENKO OKAABIBAIOTCS HA
orneuarke uepHbini, ITpH HEBBICOKOM TOMOKCHHH counla
HaM TOPH3OHTOM — uepes wac mocie BOCXOAA W 32 uac 10
8aKaTa — OCBEUIEHHOCTL TeHel BCero BABoe MEHbUIE, uem
COJHEUHOIl cTOpoHEl. B yrpennen BeyepHenM cBete ouep-
TaHHA TEHEIl OTYETIHBO BMAHBL B TO JKe BpeMs Bee noapods-
HOCTH u3o0pakennss KAK Ha COMHLE, TAK H B TeHy MOHHO
Xopouro pasiuunTh Ha cuuMie. OckeuleHme B 5TH YACEI,
KOrfa Tend AJHHHEE, HMEET elle 0iHo PEeHMYIIeCTBO: el
TEHH BHAHBL HA CHHMKe, MO0 HHM MOXHO CYIMTH © thopase
HPEAMETOB, 0TOPACHIBAOILHX Tenn, Teun, HanpasJeHHbe Ha
CHHMKE BAAJL 1 BOOK, XOPOINO NOAYCPKHBAIOT IYBHHY Tpo-
CTPAHCTBA. YTPeHHHe wachl, B KOTOPbIE BO3AYX MeHblle
3arPASHEH NBVILIO, JAYUILE A ChOMOK, 4o BeuepHue, Bee
OUEDTAHHS NPEAMETOB BHAHB H H306PaKalOTCH OTHETINBOI,

B noaynenusie uacs eaegyer ¢dororpaduposath no Bos-
MOJKHOCTH B TAaKHX YCJOBHAX, KOMMA TOHM OCBeLLAIOTCS
CHAbHee. Jlyuuie Beero cHUMaTh npu Gebix KYUeBbIX 00Jia-
Rax, e sakpbigatounx coinue. beasie o6naka yeeanunsaior
OCBEUIEHHOCTL TeHell BABOE, TOrma Kai OCBRIIEHHOCTE CO.JI-
HEYHOH CTOPOHL MOYTH He yBenuuupaeres. Ecan  o6wekr
CHEMKH MOZHO NePeMecTHTL, AYYIIE CHHMATE ¥ BOIBI, ToO-
GIH30CTH OT CBETABX 34aHUH, HA CBOTAHIX YHACTKAX T0YBLI,
HAaKOHCIL BO/IM3H CRETJON  3eleHH, OcBeneHHo COMHILEM.
IMpu ewemie yenoseka na coue ¢ TEHEEOIT CTOPOHB! MOIKHO
PACTIONIONHTL KaKOH-HO0 oTpamaTe]s CBeTd — Jmer Kap-

Y'C 1930 r. wace na meef repputopun. CCCP nepensubyre wa
| vac snepey, Hostony conmeunii noagens, KOTJa COJHIE HAXOmHTCs
B BHICIIER Touke Hai FOpu3oHTOM, HacTynaer e B 12, a p 13 wacos
O MECTHOMY GOSCHOMY Bpemenn (B cepemmite Kamioro TACOBOTO TI0H-
ca CCCP). o u noche COMHEMHOTO MOMYAHS  BLICOTA COAHIA OAMHZ-
KoBa B 12 n 14 uacor, n 11 w |5 vacos u Tl
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. Laee (I cTanioacM, BoALIon aHeT Genofl GyMart
‘ Hd’csé”.\‘%“iﬂzﬁf {-Ig;“ﬁ.;r;me K OD'BEKTY HAXOHUTCH OTpa-
aﬁre‘-‘n; -II—I Uem fJ‘O...‘]i:»!I.IC €ro pasmMepsl, TemM CHJIbHEE OCBe-
: aeﬁtpi; T;:algr.nmﬂ CHEMKE HanpaBJieHue C"F;‘(%!\Th‘l.{ Bﬂmﬁn?faa::
yuerom Toro, rae Haxoanres conuue, Cieny €1 pasi |(1T0:
1) nepennee ocpellendHe 00beKTOB, KOrAA LIO.-l_HEJ.e. 1-:1\;(]“
HTCH C3ajli poToannapatra; npu 5ToM Hanpamenjte c;\; q;.
BIAJAET C HANpABJICHHEM TEHEI Ha NOBEPXHOCTH .Htahm:
~ 9) nepenne-GokoBoe OcBelleHHe, KOrAa comme{an 5
j ;EHTCH c3ann i cOoky horoannapara; TeHH MPH ITOM HAIP
| Jenbl BAASL W BGOK OT KAMEDHI; e
~ 8) sagmee H 3ajHe-00KOBOE OCRelleHue, HpPH : (pgrd-
| HPeNMEThl CHeMKH PACHOJIOKEHBI MCKIY (‘:o.mmem R
-‘-r?.annapa'm.\i; NpH 9TOM OCBEMICHHH TeHH H,anpas..’n.en?mm_oﬁ
| Mepe. CheMKy B 3T0M HANPABICHHM HaspBaorT ¢ 1t
: ) 7 .
v «nplqﬂ;:;a risehrr)agﬁ He M OCBelleHHH TeHeBas cTopoHa 06bek-

APKOCTAX NPH TIEPEAHEM OCBEIleHHH BeCra :\fieubme:m:fl:f
npH ocBenennu c6oKy Han csam, o Irrarfpasﬂeum%gghmm
{bix JIyUelt CAeaYeT CHUMATE TO/BKO nipenveThl ¢ 6o by
 pasnuuieM B APKOCTHAN, HalpHMep Oedple 3AaHusg | el_
¢ remuoii semenbio gepesbes, OCHOBHOIl HEJOCTATOK mep Ee
Hero OCBElleHHs 3AKMIOUACTCH B TOM, YTO [PH HeM BC

Jhiofielt mpi mepeiHen OCBEUIEHHH, Kak NpaBiio, EH;
E MdTh He C.HE‘.R}'ET, TAK KaK 4eJIOBEK, I(GTODBI-H CMO:I“[)_I‘}'; E‘.
 THB COJIHILA, HEBOJILHO HPUUILY PHBACT BEKH HJIH on_\gm}I T‘H;,n?
Npy B3rdAie Ha CHHMOK l(a}KETCH[:.]‘:]i’;(rJt qesioBer 0wl ¢

‘OT MOMEHT, KOIAa oH 3aKphlI Taasa. ;
3 1%: fgl}c;l\litu}lll:l-lC‘u'Bl;‘ﬂﬂHEBHbIX CHEMOK HCTIONL3YIOT T eg LI,EL
He-60K0BOe ocBeleHne (puc. 32), npu [\DT(:{JD?&T \.[c.:.;l;;_
Clasi qacTh Kamjaoro o0beKTa OcBelleHa COoJHLeM, a 'oeuu;'
mias Haxoautes B Tenu. Texn ot npemqm'oa BHAHbL "“‘FT%I;’IEHF-;I;
B 7O JKC BpEMs OHH Hanpasfensl BAAlb H no:)ggome-}
ymennliaiotesn B nepenexruse, QPopma Tenei g CO33!1"éT
CYANTH 00 06BeMe MPeaMeToB, a Hx nanpangem;lemmeaim
[PEACTAB/ICHHE O TOM, UTQ HPOCTPAHCTBO, H30 Lpa ‘\b E‘l—m‘.{[{'—i
CIHMEES, ApOCTHPpaeTcs B FAYOHRY. Bovinuiag uacrt MIKE

103



Pue, 82, Iepenne-Gokopoe ocpelieHie.

HOJYHAETCA CBETVION, H 3TO nepender HpaBHALBHOE MpeIeTaB-
JIEHHE O APKOM COJMHEYHOM OCBeIeHHH, :

Jlyuiie Beero, ecin HanpasieHue cheMku (oT doroamna-
paTa K 06BEKTY) M HaNpaBIeHHe NPSMBIX COMHETHBIX JyUeil
(o1 conmna i OOBEKTY) CXOAATCS [OJ  OCTPBIM  VIVIOM
(30—60°). 370 yc/i0BHE MONKHO BHINOJIHHTH, HIMEHAH Ha-
lpaBJeHHe CheMKH UM BEIOPAThL TAKOE BPeMsi, KOLAA COJH-
L& OCBETHT OOBEKT ¢ HYIKHOM CTOPOHDI. pr,;mo CHHMATh

JIMIIL CCBEPHYIO CTOPOHY HENOJBHIKHBIX 0OBEKTOB, KOTOpas
OCBEILACTCA NPAMBIMH JIYYAMH COJHIA TOALKO JETOM, PALo
YIPOM, KO COMHIE HAXOAHTCT Ha CEeBepO-BOCTOKe i noaL-
HO BeYEPOM, KODJd OHO HAXOAHTCH Ha ceae‘po-aanahe.

_ Ilpu ocsewiennn o0bEKTOR c3afH HIM C3aXM U
c_'ﬁqu (nMpu cheMKe MPOTHB CBETA) YPe3BHIMANHO PesKo
YBEAHUHBACTCH PASHHLLA B APKOCTH OTACABHBIX 0GBEKTOB
creMKH (pue. 33). Hefo u ropusontanasube HOBEPXHOCTH B
TOM C/yuae OCBEUICHBI QUCHL CHILHO. Bee BeprTHKAALHBLIE
OG'BEKTELL BHAHBI B OCHOBHOM C TCHEBOI CTOPOHBL 1 Ha CBe-
JIOM (POHE BHINVISAIST YEPHBIMH H IVIOCKMMH — BHAHBL JIHILL
HX cHaysTel. CHAMATL NPOTHE CBETA MOMKHO; HTOT BHIL ocse:
HeHnA HaeT BOSMOMKHOCTL OYEHL BLIPA3HTENLHO MOKasath
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Puc: 33, 3anue-OcKopoe oCBEULEHIE.

COOCHHOCTH OCBEUIEHHA MPEAMETOB B SAPKuit COJAHEUHbIH
Hb. B T K@ BpeMs Jyullie CHHMAaTh MPOTHB COMHULA B Ta-
X YCJOBHAX, KOria HA OOLEKTH CHEMKH CHepelil maiact
FATOUHO CHJBHBII paccesiHublil cBeT néda nin cser, otpa-
HHBLT IPYTHMH TIpeaMeTaMH.

CHHUMATL MPOTHE CBETA AONYCTHMO JTHIIE MPH YCAOBHH,
Jii OpsMBIe Jyui COJHIA HE [agar Ha TOBEPXHOCTH

exTiBa, JLJIA 5T0r0 MOHO (POTOTpadupoBaTh MPH BEICO-
M TOJIOMKEHHH COMHILA; elle Jyulle TToMeeTHTs (hoTtoanmna-
B TeHH,

CueMKi B TeHH

O6BEKTH, PACTONOKEHHBIE LUeNHKOM B TEHH, OCBEUICHDL
a3fo 0oJee DABHOMEPHO, UeM HAXOAAU(HECT Ha APKOM
game. OcHoBHOH HCTOUHHK CBETa B TeHH — Hebo, CBeT
KOTOPOTO Nafaer oT BCEX TOHEK BHJUIMOI uacTH HeDoeBoMd,
Reex Hanpapieussx. OAHAKO OCBEIIEHHOCTb DA3JHUHBIX
poil 00BEKTOB HHKOT/A He OIBaeT OIMHAKOBOIT; OOBITHO
OHH OCBELIEHH! CHJILHEE CBEPXY H € onxuoil ua cropoi, B pe-
3y/IbTATe BLITYKJAbIE JACTH OOBEKTOB OCBEllATCA CHALHEE,
syGaenns — caadee. [NpeoGnaganite  paccesHuoro Hin
‘pazKeHHOIO CBeTA C OJHOIl 12 CTOPOH [103BOJIAET XOPOUIO
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PAasiTuIuTL 00BeM H (OPMY OOLEKTOBR CHEMKIL. Pasnuups
B APKOCTAX 00LEKTOB NepegaoTes Ha CHHMEKE GOJBILHNM
KOJIHHCCTBOM TOHOB, MPOMEKYTOUHBIX MEACLY GEJBbIM W Hen-
HBIM, € MOCTeNCHHBIMH TePEXOfaMH OT CBETJIOrG K TEM HOMY.
B stom n sakmiouaores NPEHMYHIECTBA OCBELIEHHA B TeHH,
OcBemeise B TNl — oM 13 XKOPOLIMX BHIOB €CTECTBEH-
HOTO OCBELICHHA JIs CheMKH NOPTPETOB, d TAKKe LI Beex
OPYTHX BHIOB CBLEMKH, KOTAA KeaaTeqdbHo nepenatTh BHI,
HPEAMETOB NP1 HAHOOJICE DABHOMEPHOM OCBEeleH i,

Coemkm B ofaaunbiii penn

Ipn conrue, 3arpeitos 00JaKaMi, 00BeKTHl OCBELIeH
TOMLKO pacceAnHsIM cpetoM. CoJHLy A6cTaTouHo CKPBIThHOA
3a Kpaem HabemaBlLIero oGaauKa, YT00b Bee NPEJIMETEL M0-
TYCKHean. Hcuesaior tenu; nponagaer Gaeck JHCTHEB |
XBOH, OCBELIEHHOH COMHLEM; TYCKHEIOT KPacku, a B CBHIH
C ITHM CTAHOBATCS MEHee 3aMETHBIMI DASIHUNSA B APKOCTAX
PA3IHUUBIN BETOB 1 o1TeHkoB, CheMKka B NacMypPHBLIH JeHDL
He NO3BOJIAET nepefath NpefcTaBaeHus 06 OGMAHH cBeTa
JIRTOM.

OcBelenne B oGaaunmit  qii MACMYPHBIH  JeHl, 3Ha-
HTEILHO  MEHACTCH B 3ABMCHMOCTH OT TOrO, HACKOMBKO
WIOTHBIL CJI0f 0GJIAaKOB 3aKpbiBACT COJMHILE, Mpu  nerkux
00/1aKaX XapaKkrep OCBCUICHHS MOUTU TOT e, 4TO H npn
COJIHILE, HE 3AKPEITOM 08MaKAMH; PACCEHBASTCH JHIIL Io-
OOJIBIIAA YACTL JyYed, TeHH BHIHbI LIA30M, TOJBKO HX
OHEPTAHHA CTAHOBATCS MEHEE OTUETTHBBIMIL. [Tpu mi1oTHbIX
00JIaKAX TEHH OT HEBOIbHIHX HNPEAMETOB He BHAHBL Yem
I7I0THee 001aYH0CTh, TéM Godee PABHOMEDHBIM CTAHOBHTCSH
OCBellueHne,

Conuesnbie Ayun, NpoXoas CKBO3H 00J1aKd, BCe ke B
OCHOBHOM COXPANAIOT CBOE HATPABJICHIE: NO3TOMY HEKOTO-
Past PasHiNa B OCBELICHHOCTH MEKLY COMHENHON H TeHeBoil
CTOPOHAMH [IPEAIMETOB OCTAaeTCs W B OGMauHplii gens, Ha
148 3Ta PAsHHILA NOYTH He3aMeTHa, 1o CBCTOYYBCTBHTE M-
HBLT CI0fT menku fiepesaer ee ropaspo Gomaee pesko, yewm
510 BRANT r1as. [lostomy nipu coauue, 3aKpelTOM o6JaaKan,
GICAYET YUHTHIBATH, TA€ HAXOAMTCH CoJHUE, H CHAMATL
B TOM K€ HalpaBieHnn, Kax 1 B (e3o6 aunpi JCHD.

B nacwypuyio norony cper PACCEHBACTCH OUCHL CILTLHO
H B 3MAYHTEALHO 9ACTH TOTIOUAeTeS 069K ML [Tpn atom
Pastuila B APKOCTH OCBEUICHHBIN MECT H TeHel CTalOBHTCH
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AueHb Madaoi; G0JTLIIHICTBO 00BEKTOB l‘IG])Q,E[EI(:"I‘l;'ﬂ’ Ha CHMM-
: GIM3KHMH APYF K APYry TOoHamu (npn 11-8051\0:(1)]1[‘1\.[(;%11‘:}
b HHOTIa HCHOAb3Y z
SHEMATH B TMacMypHYIO THOTany , i :
.};c:';u;re [IJIeHKH, UTOOBI [MOBBICHTH pPasHuily B ﬂp[\.OCT.ﬂ!\
'gﬁsexma I MepeaaTh PA3/IHUMS My HuMH Oojee saMet-
pIMIl; TOAPOOHee 06 3TOM cM. B ruase 6).
¥

JHenHple CHEMKH BHYTPH MNOMeUleHHH

OCBEH.{QHI’IE B KOMHATE HJAH B JPYTroM ]'IGMG.HLBIII[STH;;GI‘C;
BEpLIEHHO Pa3/IMYHBIl Xapakrep B aagl-mumec'r;inme T}'\ﬂni
AKOH cBeT majder B ero okua. Ilpsambie c.o.?ne- ':T;; Vi
| COUIAILA, MTANAIONIHE B OKHO, OCBEINAIOT NPEAMETh réu; o
Jke CHABHO, KaK M BHe nomemenuii. fprocth mgoi?o .ﬂ
[EUHOFO TISITHA HA MOJMY W CTEHAX KOMHATEI 1‘3 2 ﬁhfgl;{
oJibllie COCeAHero yuacTka, na KoTtophlil He rfﬁ;m‘ae‘r ngn-mm.x
SOJTHEUHbIX Jyueil, He ropopg yae o Hau cmee_' Tl—]l‘I‘\rlKE
gactkax nmoMeutenud, [Ipn TakoM OCBEIEHHH ]-F:l cwﬁeu
MOAKHO XOpOIIO Mepelarh MpeimMers, 'OCBEIHEHHB[@T“(;OLOqeﬂ-b
/ (Bce ocTaJdpHoe Gyler Ha OTledaTse mlepl-lblrv‘{L H b
EMHBIM) , HIM npemée'rm B TeHH H(;.si.::;ermbre yuacTs
SITC HIeHHo GeJibiMH MaTHa? 1
JTﬂT‘Iéchaoa.E;op Jerue (ororpadpupoBaTh, ec;m B OKHA 6naﬂ3aTeZ
paccesinblil cBeT 6e300.1auHOr0 HIlH oﬁﬂaqrfom e jrlmf-’l ?
OCBEIEHHEe CXOHOD € TeM, Kakoe DbIBa?T Bie nomemﬂ,maﬂq
TEHM, ¢ TOH pasHUILeH, UTO OCBEIEHHOCTD, omcrp?bnﬁie S
@51 110 Mepe yrajeHHs OT OKOH, HOSTOM_\’{H}JH C e,[p‘mr a
Jaleko He 0es3pas/iMuHo B KaKOM _Hanpd_n.ner‘um : BH%L
(uposath. [TpH chemMKe B HATPABICHHH OT Ol\GH]_leﬂ il
PEHHOCTL KOMHATH OCBEL{aeTcd paBHOMEDHO, p_:;x(imm_
B i e e

D Th TPOTHB OKOH, M0} 1 :

; Egiﬁ-:ngfl?i THbe nlcma)iam-[ B np‘ene';lu cunmra. Ecau '05;1331}(;12
HAXOMATCS B NPOCTEHKE MLy q}xna-m;:ojgfl(g 3;1"3 ,e :{ aﬂpn
- OyleT majgarh CBET, OTpaKeHHBL or 7 . HI.U\;’:HHaH
 ¢heMKe BAOJIL OKOH CTOPOHA IIPEIMETOB, ‘0 pauw ‘

gﬁgfr'p.b KOMHATHI, OCBELLAeTCs ropa:a{l.o -L'.nﬂiet.egisegmig;li
% BHYTPH MOMeNleHii paBHOMEpHee, eciu f’m d gl

ero cTeHax i B MOMEMIEHHH CO CBETJLIMH CTeK1aN s

j’{(DM, Wewn nanblie or QROH ]}EIC.HO.,’IO)KEH 00BEKT ¢ .
aBHOMEpHEee OH OCBellaeTcH. :

Tem.;"ﬁonei’: .u}rinne dororpadupoBaTh Hf.‘ .6JIH>I\€2 l’li-:lgal\ﬁl O%T

OKOH, OCBCTHB TEHEBYIO CTOPOHY c)'rp_amaq eJIen mﬂ éro *rem:

[Jia paBHOMEPHOTO OCBENIEHHS BCETD HOMeIeHi
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HBIe 9acTi M it it
;l:omsraMnoﬁ.mmm OCBETHTL MOWHO. JaMnof, wmanpumep
Boigepxky B nosemennu tpyano OnpeneniTs pacye-
tamu. Tam, rie npuxoaurces yacro (ororpadupoBaTh, Jyume
CAENATL NPOGHBIE CHHMKH Ha ONpeaeieHHOM pacc'rcs;rmr{ oT
okoH. [TpH chemMke B Apyroe BpeMs MOIKHO BHOCHTE nonpas-
KH 00 TaGJAUAM, YIMTBIBAS YACH JHA, BPEMs roda | cmm‘m—
Hue ueda. ITpu dororpaguposanuu B ApYroM noMelleHH
MOZKHO HCHOJB30BATL BLIACPIKKY, HaliienHyio npoGoil, Ho
VHECTH, YTO OCBEUICHHOCTh H3MEHSICTCH HE TOJLKO B 3ABHCH-
MOCTH OT PACCTOAHUA 10 0KOH. QHa 3aBHCHT TAKIKE OT BeJH-
UHHBL 1 HMHCJA OKOH, OT TOrO, HACKOJILKO OTPamKkaior c;ser
TEMHBIE HAH CBETJILIE CTEHBL H NOTOJ0K, # B 0COGEHHOCTH O

TOro, He 34TEHEHBL JIH OKHA COCRME K
0 R 5 THMH 3[1aF =
et i HLAHHAMH HITH Ty

Ocobennoctu HCKYCCTBEHHOr0 OCBEeNIeHHs

IIIU_(),'CCTB&HHoe OCBeILleHHE OT/IHYARTCA OT HAHEBHOTO He
TOMBKQ TEM, HTO OHO Tpedyer GOIBLINX BLLLEPIHKEK,
OCHOBHEI® HCTOUHHKH AHEBHOFO CBETA — COMHUE U He-
60 — HaXoAATCA GECKOMEMHO AAJeKo, T. . Ha OAHHAKOBOM
PACCTOAHUK OT BCeX MpPEeAMEeTOB, KOTOpHIE Ml qaomrpa(pﬁ-
pyeam. B oranune ot 31010 HCTOUHHKH HCKYCCTBEHHOrO CBeTa
pacnosaraloTes CpaBHHTENbHO HemaleKo o thororpadu-
PYEMBIX npeaveToB. Eciau rpynna npeiMeTos 0CBeulaeTes
ORHMM HCTOYMHHKOM CBETa, HAMPHMEp NECKTPHUECKONH J1aM-
IO, TO OAHH NpeAMETHl 0Ka3blBATCH OIHMKE K Hefl, a np‘y-
;HZ; Aanblie, B Pe3yJabTaTe Uerc NpeaMerhl OCBEelAnTCst
paure HepaBHomepHo. ITo cpaBHenuio ¢ npenMeroM, KoTO-
PBIH HAXOIHTCA B | & OT JaMnsl, Apyrue npenme’ru, Haxo0-
ASHECS B 2 M OT Hee, OCBEULAIOTCH HE BABOE, a BYOTHE 0
caabee; NpeAMOTH, HAXOAAUMeCcs B 3 4, ocs'éluaroTcsl Ee
BTPoe, a B A€BATh pas cnaGee, wem B | M or JaMmnst L{e}u
6_.:_1}1}1(& K JlaMile HaXOUTCs Npeamer, TeM OoJiplile 3aﬁema
PASHULEA MEKAY ero OCBEUIeHHOH § TeHeBoil CTOPOHAMH
TeM peaue O4epUEHA TPAHHUA MEKAY numu, Cradoe ocs‘e-]
IHEHHE TEHCH H NPeAMETOB, YAAJICHHLIX OT HCTOUHHKA cBeta
.5;1':»191'110 0CODEHHO PE3KO, o/t HOBAHI0CTH OT (})o'rr)rpar])u:
PYEMBIX OOBEKTOB HET APYIHX NPEAMErcs Urp&)k;ﬂ()u;;t\'
CBET, Hanpumep Ha GOJbIIOM IBOpPE W/ n)-"(:.Tbl.pe ocseiueﬁ-
HoM oguuM onapem. B ueGoasuiom rromeme:-lm; Aeqo ob-
eTour uHave, [Ipn ocseuleHny Take oaHoil JaMioi e“e CBEeT
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ﬁ; amaeTcH 0T CBETN0TO MOTONKA H CTEeH. l'Ipu yﬂﬂ‘?lE‘liﬁll aT
MIBL OCBELICHHOCTL TOW CTOPOHBL NPEeAMETOB, KOTOpasd
yalleHa K Jamie, najgaer GpicTpo, MPOHOPUHOHATBHO
4ApaTy paccTosHkA OT Jamnsl. OXHaKo M0 Mepe mpHGIH-

WS K CTEHe MW APYCHM fMpeiMeraMm o0cTaHoBKHM, OTpa-
CAJOLIHM CBET, BO3PACTACT OCBEIICHHOCTD TEHEBOIl CTOPOHLL.
0STOMY BAAMH OT JaMIbl OCBEILEHHe CTAHOBHTCH rapasin
oee ciaabeiM, Ho 3aTo Oojee paBHOMEPHBIM.
 MexycorBeHHOe OCBEUICHHE OJHHM HCTOUHHKOM, pAco-

OMEHHBIM BOJIHZH OT NPEIMETOB CHeMKH, Kpailue Hed,1aro-
HsITHO Jist (poTorpaUpoOBAHHA, TAK KaK MpH HEM Hpes-
2iTHO BO3PACTACT pASHUNA B APKOCTHX 0OBEKTOB CheMKH.
1 GOKOBOM OCBEHIEHHH Ha CHHMEKE MOABIAIOTCA PE3KHE
epHbe TEHH, NPeAMEThl BIaJH OT JaMmbl TAKKE TOHYT
reri. [1pn nepefneM ocBelueHu OJMKHHE NPEAMCTHE OC-
LAI0TCS PABHOMEPHO CHJLHO ¥ BHIHBL H4 OTHEYATKE IO~

M GeTBLIME OSTHAMH; BCE, YT0 HAXOJKTCH Ha 3HAUNTE/L-
OM PACCTONHUH MO347HM HHX, OCBERILACTCA 0UCHD cnado, ero
OUTH HeTh3f PA3JUUHTL HA CHHMKE.

JIcKycCTBEHHO® OCBELICHHE MOXKHO CAENAThH 0oidee pas-
OMEpHBIM HECKOJIBKHMH CnocobaMu:

2) moMeuLaTh MCTOUHHMK CBeTa fajhuie OT [PEAMETOR
emkn (#, caegoBaTensHo, GUHAKE K CTEHAM H npeiMeran
06CTAHOBKH, KOTOPHIE OTPaKAIOT CBET);

) YCTAHOBHTB HE OjIMH, & HECKOJBKO HCTOUHHKOB CBETA,

B) MCMOMBL30BATHL PACCEMBATE/IHM CBETd — MPO3PAUHYIO
FOHKYIO Marepuio (6e/blil ek, TIob, Mapao), nanmupoc-
yio Gymary, MartoBbie # MOJOUHBC CTEKId HJIH OCBEIATDL
peaMerThl JdaMaamMu ¢ MATHPOBaHHON KoaGoit;

I') YCHJUTH OTpajkeHHe CBera, noMellas 00BEKTHl CheM-
Ki BOJIH3H OCBEUICHHBIX MOBEPXHOCTEH M/ YCTaHABIMBAA

B e PN P —

1eTHI TOJALKO OTPaA(CHHBIM CBETOM.

 Jlast potorpadupoBanus npH HCKYCCTBEHHOM OCBELUCHIH
| NMOJKHO T0JB30BATHCA OOBLIMHBIMH OCBETHTEJBHBIMH JIAMITA-
My, (hoTosaMimaMH, JamMnaMH-BCHbIIKAMA  HJIH BCHBILIKOH

Ocpemerne aamnaMn

OfBuHEE  OCBETHTENbHBIE — SACKTPHUECKHE  JTAMIIBI —
| nauGosee npoctofl, HO HEADCTATOMHO MOULHBEIH HCTOMHUK
" cBerd, KOTOPBIH TpeOyeT NPOOJIAHTENBHBIX BLIACPIKEK.
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O.n BITOJHE TTPHIOACH 18 GOTOrpadHPOBAHKI, HO B OCHO
HOM ML AJIS1 HENOABHMUBIX 0OBeKTOB, ; >
(lm?(;olo.namnm MPEALASHAYCHEl CHEUHATLHO 418 (OTOrpa-
PoBaHusa H Hanbosee yHoOusl aas cbemor, Hama npo-
MBILIGHHOCTL BRITYCKART YETHIpE THIIA qm'r(mamﬁ M‘olm-
l.iOCTI:IO 500 er u 275 ar ana cetn ¢ Hammmenue;\z 127 a, |
MAMIBL TAKOH Ke Momupoctn gas cetu 220 8. Pasvepn !n:
HOKOJiS H MATHPOBAHHON KOAGL TaKHe e }‘{81{ ¥ Oé‘};{:"l‘t‘-
TEALHBIX JIAMIT MOUHOCTRIO 15—100 ar; IIO':"TUMV (i}o*roﬁ'\:
iﬂ‘bi MO¥HO BBHHUHBATL B CTANTAPTHLIC II&IT}JOHh; Hun: c}m
TOMdMIT HaKaJIuBaercs: TOKOM JIo O0J1blIen 1'@Mnepa'f'»'p11:
: HeM B OOBIMHBIX  QCBeTH-

TEABHBIX JAaMITaX; N0ITOMY
CBETOBOIT  [OTOXK, HaIyuac-
MBUL JTaMnoit, yBennuuBaer-
Cfl MpUMepHo BABoe. Ha-
npuMep, QoroaaMna Moi-
Hoereio 500 81 msayyaen
CTOIBKO JKe CBeTa, CKOMb-
Ko 10—12 ofmuHBIX ocBe-

THT@IBHEIX  JaMIl  MOULHO-
crbio o 100 87 Cpok

_ ¢ VIKObBL horosanmb

Pue. 34. Ocsetnrtens (ped- 500 er—6 wacos, doro-

JAEKTOp) ¢ GOKOBBIMIL UITOJ-
RanMu jaa oromamn g 275
i 500 ar.

Jdamisl 275 gr—2 waca.
JlamItel [a10T BO3MOKHOCTE
ororpadiu a

HICHHIL € CPABHHTENBHO KODOTKH rccipu B;E:g;;ﬁmrb v
Ha npaxruke A1 GOALUIMHCTBA CHHMEKOR ,-iocra'rotmn
1BYX (horosamn no 500 er. Oma B3 JaMn noMelaeTes He-
CKOMALKO OJHIKe K NpeaMeraMm ChbeMKH, Apyras pacﬁma
FaeTCsl Aanblie u CJYMHT IS OCBINeHHA Tenel, Bk mq'elrr:-
Go/bLICe KOJHUECTBO JIAMII He PEKOMEHAVETCH. TaK th 3’I‘J
MOIKeT NPHBECTH K MafeHHio HanpsLReHus i ‘C.-‘Iyqae e, O
FPYSKH CeTH, & MPH MAACHHH HAMPSKEHHSA BCEr0 Ha QCII)‘(’?
Ers).gj;:-os?n MOTOK JIaMIl CHHmaeres ywe pasoe. Kpome 'romﬂ
&) I Sy skl 1 W 4
(ll_lpcg;g;rp}sm CETH. MOTYT HePeropeTe MNpenoxpaHuTesn
Has Toro 9T066! MAKCHMANBHO HEHOAB30BATH CBETOROI
NOTOK JIAMIL, HX NOMEUAT B OTPakarean (per]a.rremo'gl}
Campiit mpoctoil oTpaKaTeb — KOHVe ua 10THO 6{]33-10[1.
OYMATH; 3HAMHTEILHO viaofnee .O'rpanflfa're;l|-. ua Oenoit '1<t';r:'r‘1-r
W TOHKOIO JIHCTOBOTO JKeJIC3d, BHIKPALIGHHOTO ll3/H\’T.pI-I
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4 MK OCTaABRAATH HaCTh IIDOCTD'&HICTBH B TeHH.

Jlpyx JaMiT BHOJHE JOCTATOUNO, yToOLL HCNOJAbL30BATH
MBIC PA3THUHEIE BAPHATITE OCBELIEHUS, TIEPEMEIIAs JaMIibl
npuGaMIKan WM yLalss OJHY M3 HHX. Jlamnasu oquHa-
MOIIHOCTH YI00HEe TOJAb30BATLESL TOTOMY, UTO
pH  STOM JIertie PACCHHTaTh GCBEIIEHHOCTh  PASMUUHBIX
OpOH  OOBCKTA, YUHThIBAH PACCTOfiHKE OT obberTd 10
[AMIT.

[pu HOJMbIOBARUN ABYMA JaMIAMH OXHHAKOBOH MOULHO-
1 OHY M3 HHX NOMEIaoT Oauie K 0GBeKTY, APYIYIo pac-
ONATAIOT HECKONLKO Aa/blie, HTe0bl YCHIMTL OCBElLeH-
HOCTH Terell, Co31aBaeMblX [epBoil Aamnoi. TpaGauanreds-

0 MOHO CKA34Th, UTO IPH YCTAHOBKE BTOPON JaMIibl BABOEC
lasibiie 0T 06bekTa Teis Gyaer oceenlena B 3—4 pasa cia-
Gee, UeM CTOpond, OCBelleHHas TepBoi Aamnoi. Toulibie

CUEThl NPAKTHUECKH HEBOSMOACHEL, TAK KaK MOMKHO JHIIL
PUOJH3NTENBHO YUECTh CTENEHb OTPAKEHHS CBETA OT OKPY-
cajolux npeameros. Bropylo gamiy MOZHO TOMEILATH HE
0J1bK0 COOKY 0fbeKta, Ho H c3ain (cOoKy H CBEpXY) Hero,
4ro6bl OCBETHTE HYMKHYIO UacTh ofmexTa (Mau ou). B 310M

Jyude BIOPYW Jaminy HEeoOXOAUMO NOMElLaTh SHaTHTeNn-

0 GamKe K 06BEKTY, HeM NepBYio, HalpHMep BABOE; OJHO-

"BpeMEHHO MPHXOAHTCH 3a00THTRCA O TOM, qTo6b6l NPAMOI
| GBET JAMILl He Tafalj Ha MOBEPXHOCTL OOBLERTHBA. -
[Ipoctoe | B TO #€ BPEMs BBIDASHTELHOE OCBELIEHHE
oGbexta NpH ABYX JaMmax MOMKHO MOJYTHTD, €C/Ii OfHY H3
¥X MOMECTHTH, Hanpumep, B 1,6—2 & or 0O'BEKTA TaK, UTO-
LI CBET OT Hee najaj Ha OODBeKT CBepxy H COOKYy — IoJ
rioM B 30—45° K Hanpap/IeHHio CLEMKH [0 FOPHIOHTAJH
no eprkadiu. Takoe HanmpaBieHHe OCHOBHOTO CBETA COB-
ajaer ¢ NPUBBIMHBIM [/ HAC HANPaB/JeHHeM COMHEUHLIX
Tyueit W M03TOMY SABJSETCS HAHGOJIee eCTECTBEHHBIM. Bro-
VIO JAMITY TAKOi Ke MOULHOCTH MOMEL(AIoT 11d HECKOIRKO

GovibLieM paCCTOsHUM, B 2,5—3 A, ¢ ApYroii croponsl o0bex-
. Ta ¢ pAacueToM OCBETHTH €ro TEHeBYIo CTOPOHY. st 370i
JKe 18 MOMKHO HCNOJIL30BATH CBET OCHOBHOIrO HCTOUHHKA,
IOMECTHB € TEHEBOH CTOPOIHbI obbexra orpamareis. s
HauGoJiee PABHOMEPHOTO OCBELLEHHS 0OBEKTA H CMATUEHHS
peaxux TeHedl cBeT A0JKeH OBITh 110 BOSMOMKHOCTH paccesii-
CHEIM; T CheMKe ¢ OGBIMHBIMH JaMIaMi CAeLYET [MOMeIaTy
 Mexy JaMnoi B 0GBEKTOM CHEMKH PACCEHBATE/IN CBeTd.
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Pue, 35. Ocemente afnexra CHEMKH CBOTOM
STy

OTpAKeHHL;
OT NOTOMKA H crei, el

Cgrer ot mec
> KOJLKHX JaMn Mowxe: i
L2 L T BaThb P TeHell: cae-
Bgﬂ;gr;o BOIMOKHOCTH u3Gerats STOr0, TAK Kak npH eéq‘;gr
: 'acmla OCBEILUEHHH [IpeAMeT He Mojker OJAHOBPEMEHHO OT-
p pama[lgb ABe TE€HH B pasHble CTOPOHBL,
i T;EPHOE paccesinHoe ocBeueHue HCKYCCTBEHHBIM
sl MMHaTe MOMKHO MOJYYHTE BechbMa MPOCTHIM Cio
e oﬁi;m{flc;}éjhor? 8T B OTpamdTese MoxmHoO HallpaBHTL He
XH, & Ha CTEHBI M MOTOJ0K. K o-
K, KO 0-
na,aéro'r B [IDEAC/IBI CHHMKA (pHe. 35) 4 Sl
Be i y
gyl ;ﬁﬂgﬁﬂ:ﬁ?g Ha 00LEeKT, B s10M CAYUAE MHCXOMHT
JTH HECKOMBKHX Toyek ;
2 2 <, 4 OT ABYX M ¢
- Z;l;.]l:‘{ MJI0CKOCTeil _(nomﬂmc H CTEeHbI); ocBelenme ;g?
}I{%Iilibl 10:‘3 B TOH YacTH KOMHATHL, KOTopas ocBelleta or .
paEHO‘\rlhé ;Bemng CTAHOBHTCA MHOIOCTOPOHHMM K noaﬁ"o]z«fa-
(pwpye}- {b?x 1;;(\,1. 'r.0 HE BPEMA pasible cropous c}n:rmr;ia)f
ke wrpe:ﬂmews OYAYT OCBelLeH b HEOHAKOBO CHIL-
A LO \;OUIJI‘IHO ‘OTpamaer Goabiie cpera, yey CTEII-’II:I
nals ‘cscm:m BEPXHIOW YaCThL 00bekTon CHeMKH He-
g T‘E!H Chiiphiee, Bee ocpemenye NOX0Me Ha oc;aei.u-e .
Ociepagge%m{bm CBETOM Gez06.1a4H0r0 HeGa o
b Bﬁep;umm 00BEKTA MOIKHO H3MEHATD, HANPABJISS /14M-
) ML BHH3, HA TY Hou APYryio OTpH?i(aiduL}fff; no-
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XioeTh. Urobn Jyulie nokazars ofsem H (QopMy BBICTY-
JOLLHX [AeTaJell 00BeKTd CheMKH, MOMKHO HCI0/AbL30BATH
AOMHUTENBHBIH HCTOMHHK HAPAaBJICHHOTO cBeTa — 00BI-
yio Jamny HeBoanitoll MOULHOCTH, PAClONOKHB €¢ Heno-
[adexy or oGbheKTa.

OCBenEHHOCTE [TPEAMETOB TOMNLKO OTPAKEHHEIM CBETOM
- Gynaer npudJIH3UTELHO BABOE WJH BTPOE MeHbIIeH, yeM npn
HENOCPeJCTBCHHOM OCBeILeHHH JaMIIoi.

[Ipu pacuerax BHIIEPKKH B NOMELIEHHH CIEHYET YUeCTh,
| 47O OHA 3aBHCHT B OCHOBHOM OT TO¥ M3 OJHHAKOBBIX 10 MOILL-
OCTH JIaMI, KoTopas naxomures O/HiKe BCero K OObeKTY,
BEc/i cpaBHHTL BLIEPXKKH, yKasaHHble Bbile B Tadauue 3
OIS OMHOH W JBYX JiaMIl, TO OKA3LIBAETCSl, UTO BEIAEPHKKH
OKpALLAIoTCsd TOALKO B ¢/yuae, KOrJa Bropas Jamna Haxo-
| JATCS HA TAKOM JKE HJH MEeHblIeM pacCTOsHHH OT 06bexTa,
Kax ¥ nepead. Bo Beex ocTafbHbIX caydasx ofuias ocBeliet-
HOCTL 00HEKTA NPAKTHUECKH He H3MeHSeTCd.

' OcgellleHye BCMTBIUKAMA

CheMKy MOMKHO NMPOH3BECTH NPH CBETE J1aMIIL-BCHbILILKH,
BHYTPH KOTOpoli cropaer anwomuxnenas ¢oJbra, nocie
“uero Jamna BbiGpacbiBaercs. YToObl NpoH3BECTH BCMBILIKY,
KOHTAKTH JaMIbl LOCTATOYHO 3AMKHYTh LENbIO 3JIEKTpUYL-
CKOTO TOKa Hanpszkenuewm He Menee 6 g, Hanpumep, oT ABYX
- Darapeli ans kapMaunoro (oHapsi, COEIHHEHHBIX MOCNEN0-
- BaresbHo. Jdas hororpadHpoBaHHA C 3THMH JAaMIaMd Bbl-
CIlylleH chneluaipHblil oTpamaTelb, B PyyKe KOTOPOro nome-
LWIAl0TCA MaleHbKkHe cyxue Oaraped, BBIIVCKAeMble Cre-
MUaJbHO [Jsl 3a)uraHus Jami-sensiex, Tlpu ebemke Ka-
Mepoil «Jlio6uTens-2» MNPOBOJ OT OCBETHUTEALHOr0 npHOopa
TPHCOEIHHACTCS K KOHTAKTAM M1 CHUXPOHHOH BCHBILIKH,
KOTOphIe 3aMBIKAIOTCA NpH HAMXKHMe Ha cnyck satsopa. [lpa
¢dororpadupoBaHnn nepBoil Mofenvio Qoroannapara «Jlo-
OUTEAb>, He UMelollel CHHXPOKOHTAKTA, KaMepy NOMeUlat
Ha WITaTHBE M ycraHasmuBaior sugepxxy B. Jlas cbeMkn
OTKPBIBAIOT 34TBOP CHYCKOBBIM TPOCHKOM, 3ateM 3a-
MBIKAIOT KOHTAKTHl JIAMMBI-BCOBIUEH | 3aKPHBAIOT 34-
~ TBOP.
[Tpu ceete MaMObl-BCHBIUKH OAHOKPATHOIO JEHCTBHS B
pedrexrope u anagparve 5,6 Ha naeHKe YYBCTBHTENBHOCTHIO
130 enuuuy 'OCT moxHo GororpadupoBaTh MPEAMETH,
pacnoJoykeniibie He Aajee 3 4 0T MecTa Benbikd. Benbiuka
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NPOAOIKARTEH  okoJp !

3 Je ey ceRyHIL !

P L v % L - a
IlJO]EF])d(!JiIE)UBElTb NOIBHIHbIe Oﬁ'iaeliﬁ‘bi#lder

Apyrod  sun  aamnn i — )

Apyr L-BCHBIUKH — HMIYALCH:
'(I\TIIOTUF\IJE‘IT‘HUFO Aencrsus). Oua npe s
EHHYWO  ras0HanoJHeHHYIo
COBJIMHEHBI ¢ 0GKJaNKAMY
AcdeTesl or cyxofi Garapen,

BO3MOKHOCTY,

JdaMnng
: AcTasiger cofoii crek-
TPYOKY; saextpoms TPyOK
KOHABHCATOPA, KOTODEKI éapw
ARKYMYJSITOpE  WIH  Apyroro

Puc. 36. Hunyavenas aanna «Mounitas,

HCTOL
Jtmmel:;?:?osgempquc}mm ToKka. Eean npn 3APITAREHTOM
NOABECTH K A010J : o

e ( JHUTENLHOMY 9010k
ng:)i;\éie BLICOKO® HANPSMKEHHE BLICOKOH %C,mm?emp?ﬂy
o = 1! : F
o é{oqpeoron BpeMs (HMnyasc), To KOHICHCATO o lac'T
e i B‘pea ras, HanoJHIIOULIi TPYOKY., Hpii papa pﬂ i
e LHJ:ELELT — ﬂ%r(oe CBeYeHHe rasza Katopoe ﬂp“m{lr('
— f2000 CERYHABL [Tocae pazpsia ’ R
e s Je paspsia KOHIEHCATOp B Te-
X I MOMKHO 3ap ; :
il PALHTE BHOBL m1s cIeny1o-

Hunyabenpie
L‘Kalorc:ygS H:Etéﬁ mﬁmb} Aas Gotorpaduposanus sy -
<<3JIEKTpoHH-1;1 : !JGL\'II:I!.I[J]E‘HHOCTIJ}D N0 Ha3BaHHeM
i aies 1(1 m;fomlaf.‘nbnmw «Mosntauny (puc. 36). Ocpe-
JeKTope Cgmﬁpﬁzt;ﬁmﬁ Kie I COCTOHT M3 1aMIBL & ped-
500 Bensiuek, (bou'erd,PL”’ KOTOPAs TO3BOJASICT Ccpeiarn
i HODHILKUM,. hesh cli;ap\l&o-ﬁ"’m“w NPOUSBONNTES  Takum
i AaMioi-eeniikon, Cper HyMayabe-

it gammel «MoaHug» JaeT BO3MOMHOCTL (oTorpadupe-
b npu auadparme 5,6 Ha miIeHKe 130 eaunun 'OCT
IDeIMEThl, KOTOpbie HAXOAATCS He majgee 5 A,
Jljst OCBEIICHHS OOBEKTOB CHEMKH BCHBILIKOI MOYKHO
HOML30BATL TAKIKE CBeT ropsiero maraus. Meraninge-
eKH{i MarHmil mpeAcraBaset cofoil MOpolIOK cepeGpHeToro
eTa, KOTOPHI{ B MPHCYTCTBHH HOCTATOYHOIO KOJHUECTBA
KHCJIOPOAA Cropaer B TeueHue AOJeil CeKyHABl H AdeT upes-
sbluaiino spkoe nuamst. Jst BCIBILIKY HCNOMB3YCTCA CMECh
METATANUECKOr0 MAarHufA ¢ KakuM-1100 BElEeCTBOM, KOTO-
06 OpH TOPEHHH BLUIENSET KUCJIOPOL, HANPHMEP ¢ Map-
FAHIEBO-KHCIBIM  KaJlHem,
3 Benbllnka mardus noszosser ¢ororpadupoBats HMOA-
BUKHEIC OOTLEKTE B GOLIIMX HOMEIIeHHAX, KOTOpbe TPYA-
0 OCBETWTH [pYriMH crmocoOaMd, HO CBA3aHA € OUACHO-
B0 BO3HHKHOBEHHS MNOKapa MpH HEOCTOPOMHOM [PHEO-
OBJGHMM W  HCHodb3oBanum cMecu. Be me cienyer
NpUMEHsITH TAM, [Je HMEIOTCsl ropioude Martepuajibl Wi
| Ipyrue JEerkoBoCHIaMeHsIolliecs BellecTsa H NpPeaMeThl.
' Bce Bumbl OCBEIEHHA BCMBIMKGH HMEIOT Te e HELo-
| oTaTkH, KK 1 OCBellleHHe OAHOM Jamnofi, 0 KoTOpom OBIIO
ckasano Beliue. [Ipyu cBere BCObIIEK MOMCHO CA€1aTh CHAM-
KN HE3ABHCHMO OT OOBIYHOTO €CTeCTBEHHOIO HJH HCKYyC-
cTBednoro ocpeutexust, OIHAKO CBET BCHBINIKH JaeT upes-
BLUANHO HEeCTECTBEHHOE OCBEeUleHue, Heloxopiee Ha TO,
mpH KOTOPOM Mbl TPUBBIKIH BH/ICTh BCE MPEAMETEL Has
~ roro urtoGbnl HaHOOJee BLIFOAHO HCMOJBL3OBATH CBETOROM 110~
TOK, CO3/laBacMBli JaMAOR-BCOEILIKOH, ee MPHUXOAHTCH NO-
MellaTh BO3MOMHO GamiKe K 00LeKTaM CLeMKi, T. e. pac
. posaraTh Jamny oxono Goroamnapara. Ha cHEMEax, mpo-
H3BEACHHBIX MpH OCBEIUICHHH TONBLKO BCMBILIKOH, 0O BEKTHI
CBHEMKH BBIDIAAST TJIOCKMMH, A BCe, YTO HAXOAHTCA N03a-
M HHX, HA BHAUMTENLHOM PACCTOSIHHH OT MCCTA BCHBILLIKH,
' poper B rayookoit Tenu, [losromy aydlie MNOMBL3OBATLCA
| BenbiKoil TOJbKO TOPAZ, KOrxa APYrui BOZMOIKHOCTRH
ocpeiieHus Her. Eean iKe HeNodb30BaTh CBET BCHLIIKH HE
B KAUCCTBE OCHOBHOIO HCTOUHHKA, 4 AJISl OCBELIeHH: TeHed
npn oTorpadupoBaHny AHEM MPOTHB CBETd (nanpumep,
NpH CheMKAX B HOMEHIEHHAX HPOTHR OKOH), BCHBILLIKA MO-
JKeT JlaTh OYEHB XOPOUIHH DesyabTar H upesBblyaiino ofb-
JIeruaeT CheMIicy.
~ Hanpasienubifl ceT BCTIBINIKH MOMHO NpeBpatiTth B
. paccestHBBIl, Kak 3TO GBIIO CIHCAHO IS CHEMKH € QAHOH
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Jramnoi, He 5
L Oéic:éghn{cp. IpH cheMKe ¢ MarHuem MeX Iy BCIHBbIl
AT i OM MOKHO NOMECTHTh HENpO3pPAUHHI IK ]

I PEAMETHL CHEMKH MTagaf JHNb CBeT paH,
OT TOTONKA H CTeH. 1 OTPaXKeHHbIfi

O nocrpoennn dororpadmueckoro CHUMKa

YmeHue BuIGpath Haunbosee nomxo '
JAALEE
;gqgip(;'f;fgiﬁicipl—:xmm He cpasy. ﬂepamé—gzalflﬁg}{-;?ﬁh‘]
I'He HEAOCTaTKI{.H‘é};gﬁélﬁ)EE};r 2$ﬁ36aeé}ﬁﬁo e
o . OCTATKYH, ML 3
L ngp[ilﬂ;CTﬁaS,}nyBL;le CLEMOK HE TOJBKO oumﬁ!:m, ﬂélr?;uf::fj
AR @Tce Ha PESKOCTb MM MPH ONPeae/]eHHH Bhi-
Opauo O,CBCIJI;ER:HE, ﬁgﬁ}:i?:;}}omm{gmm e
;’gqém eheMEd. Brumarensuwiil 1;&:213%.;;03;}?{;}10(;011%;1 o
KHM:mgrx:gcgg;a BO3MOMHOCTE HA CBOEM OMNBITE noﬁg‘g}ing:
£ HCHOJ[I:SOE'IT; H MOMHO OBNIO ClleJlaTh CHUMOK .ny,tn_ue
L B;—;l’ﬁ)()aTOT OUBIT B faibHeiiuesm. Bee, uto Gauto
o w Cdgeu’roryclf CHEMKH H ocaeuLeHm}, BOBce He
e Sl O 00A3ATENLHBIX MpaBHI. DTH yKasamus
SR 1B 6nomoqb HauHHawIleMy uabemars rpy-
Ll KOp;aao PATBECA B TeX CPENCTBAX i cnoccﬁgi
SET OPbIX MOMKHO MepefaTh Ha CHUMKe Halje
TDEe: BHPasmwfge}}r(:ﬂi:meﬂbﬁccm TPOCTO, MOHATHO, TipaB-
e LHO. Ecy BHUMAaTenBHO oﬁﬂymawb' nepen
e o crnocofaMu MoxHO JOCTUTHYTE HaMeueH-
T C;]MbIenylJTaT MOUTH BCETAa ONpPABIACT HALIK OMCH-
P b AXHBIE M3 0OLEKTOB HAMO CTPEMUTH
4 CHHMKe HauGoJee zameTHo, D i S
pasJ[ITHLmbrMH crocobamu, Sy BLSER
PEXKAe BCEro, HX MOIKHO MOKA34Th KDVOH
ggz:e é;i;rlm N:;!;ot;na HA CcpeiHeM) miade CHpHyMK:.’ g?:nlé?a[:{i?‘
e peESKO}éTBIgineHﬂTBCH Ha Qoue gpyrux npe,:rMemg
Tanuil u 1. 1. I—Iar{a!rieLIr)Kl?;fgbﬁmbr, }?}feéﬁb?ﬁﬂocmmi e iy
: ‘ i, 0 pacroy
E;;I;Tjr;ueoggg;{auhix 00BEKTOB, OHO MO}KGIT ;E?i;?x};{?;?ﬁ[igzd-
e ocaeulae-rc:o(i:m CBOCro ocsemienns, OGBIYHO Bee T?J-
e JbHER, MPHBJCKACT BHHMAHHe B neps 10
S ,TE.‘MI-[I:[(-,'I Gp;me CIYUY4eB Ha CHHMKe 3aMeTHee Bblg -
o mﬂﬂgH'lhembI WIH HX TeHH Ha CBETIoM (pDHEé
Bt ﬁce, €10 CONEPIRAHNE JierYe BOCHPUHM-
- ODpaKeHHble Ha HEM JIGNH WK npenﬁ)\re*r]:,r
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YOIHPOBAHE HAR PACIONOKEHEl  ONMPEACCHHBIAM obpa-
M. PasMelnenie TPEIMETOB H PAcrofioxeHne Hx Ele o nl
enufl Ha CHUMKE MOFYT GbiTh CAMBIMH PasAHyRbIMi. B 0niv
yuafX OCHOBHbIE€ OOBEKTH CHEMKI MOTyT GBiTE D
OJIOMEHDl HA TPHMEPHO OAHHAKOBLIX DACCTORHIAR OT o
nnaparta. B Apyrux ciaydasx oHH MOCYT HAXGAHTBCA Hd pa
MUHbIX PACCTOAHHAX OT KaMepbl; TAKOe paCiojokenHe o1
eqbHLIX 00LeKTOR CHEMKH XOPOUIO Nepefaer MpeacTasJe
pe o raybHHe MPOCTPAHCTRA, ocoBenno ecal  HauGodqet
aMeTHble OJIHYKHUE OPEAMETb OTACIeHE OT AANLHUX ONHHM
JIH ABYMs 3aMCTHBIMI MPOMEIRYTKAMU.
" Bo peex ciyuasx dorTorpa@upoBanis KEJAATENLHO, HTO
B KaKkag-1ubo Tpynna MPeAMETOB MM OAHH M3 HHX OpH
Texai BHUMAHHE B MEpBYIO ouepeib, Obiiu Obl CBOCTO PO
a 3pUTE/NBHBIM UEHTPOM, @ BCe OCTAJLHEIE ACTd/IH CHHMKE
ONOJIHSIH OBl H300DPAKEHHE OCHOBHOTO 00HEKTa M0 CMBIC
aHauennio, cnocolcrBuBann OB BBUIEIEHWI0 ero Ha

[lpu Bbi6Ope TOYKH CHEMKH COBEpLICHHO Heobs3aTeNb
HO CTPEMHTHCS T[OKA3aTh Ha OJHOM CHUMKE BOSMOMHC
L onnme mogeli nau npeameros. CheMka O/IOr0 MK HE
KOMBKHX OOBLEKTOB ¢ OJHBKHX paccroanii, KPYOHLIM 12
oM HEpeaKo [aer BO3MOXKHOCTL MOKa3aTh JIOfel, npen
ThI, COOBITHSI TOPA3l0 HOHsTHEe M BLIPASHTCJBHEC, HEN
heMKa GOABLIOro uHeda OGBEKTOB H3AanH, OOUHM Mia
! pom. Bce, uTo HsoGpamaercs Ha CHHMKE Hauboaee KPynHQ,
| pesxo M OCBellaeTcs nanbonee 3aMeTHO, MPHBJAEKAET HaLlE
| BHHMAHHE B TepByI0 OUEPeib M JAeT BO3MOMKHOCTDL BHAETL
| moapoGHOCTH; BTO JKe BpeMA 3T AdeT BO3MOMKHOCTL MU
JeTaniM COCTABHTH NPEJCTaBJIEHHE of obuiem.

IFAABA WMECTAS
HA KAKHX MJIEHKAX JYYIUE ®OTOrPA®HPOBATDH

KH YKa3bIBAOTCH Ba¥K-

Ha ynaxoske HeraTHBHON mHieH
KCHTPAaCTHOCTH,

Hefime W3 ee cpolcTB: 1) cTemenb ee
2) CcpeTouyBCTBATENLHOCTL H 3) HagBaHue THNA NJICHKH,
| koTOpOE O3HAUAEeT ee IBETOHYBCTBHTEJBHOCTD.

dororpaduueckne CBOMCTBA  PasiHUHBIX HETaTHBHBIX
IJIEHOK 3aBHCAT OT COCTABA CBETOYYBCTBHTENLHOTO ¢/10A H
enocofa ero MPUroTOBJAEHHS. B TO e BpeMs Haudo/ee
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BazxHble cBolcTRa maboll NASHKH, -— CTENEHbL KOHTPACTHO-
CTH H CBETOUYYBCTBHTEILHOCTh — MOTYT BHAUHTEJNLHO H3Me-
HUTBCS, €C/IN NMPOABJIATh IICHKY HHAUE, YeM OHa MPOsIB/Is-
Jach NPH HCHOBITAHHSX ee (oTorpaguyeckux CcBolicTB Ie-
pen BeinyckoM ¢ daGpHkH, T. €. eclIH HCNOAL30BATL He
cTaHZapTHRI mposenTeas (Ne 2), a npyroi, ecin nposs-
JATH [pH TeMiepatype Bbite uan Hmxe 20° min ecnn wua-
MEHSITL BpeMs MpoABJcHMs (B MHHYTaX), KOTOpOe ykasa-
HO Ha YNAaKOBKe IJIEHKH.

MHFKHC, HOpMalbHbLIe H HOHTPACTHbIE IVIEHKH

CHHMOK [OMKeH No BO3MOIKHOCTH TPAaBRJALHO Nepesa-
BATH T€ PA3JHUHA B SPKOCTAX OOLEKTOB CHEMKH, KOTOpHIE
BHAHEL [JA30M.

Paanuunble copra NiIeHOK HEOAHHAKCBO MEPEIAOT Pas-
HUILY B APKOCTAX. DTO CBOACTBO HA3HLIBAETCH CTENEHBIO
KOHTpacTHOCTH mieHkH, Ilo cremenn KOHTPACTHOCTH Pas/iu-
94l0T MSATKHE (MaJOKOHTPACTHBIE), HOpPMAdbHB €
H KOHTPACTHEE TJICHKH,

Ecimun MBI NOMeCTHM pAIOM [ABa NpPEIMeTa — CBeTblii
H TEMHBIl ¥ cHenaeM ONMH CHHMOK 3THX [pPeAMETOB Ha
MACKOH njieHKe, Apyrofl — H4 KOHTpacTHO, a satem mpo-
ABHM 00a CHMMKA B OAHHAKOBLIX YCJOBHSIX, TO YBHINM
crenyioniee, Ha xkourpacthHoll nicHKe pasHuma Mexny
IJIOTHOCTHIO H30GPazKeHHs CBETION0 W TEMHOFO IPEAMETOB
(xontpacrt) Oyner 3HAUHTENLHO OOJbIle, YeM Ha MATKOMH
nnexke. Taxum o6pascM, cbeéMKa Ha MATKOH [JIeHKEe M0-
3BO/ISIET YMEHBUIHT HAa CHHMKE TO pasjHuHe B SPKOCTAX
NPeIMETOR,  KOTOpOe CYIULeCTBYeT B ACHCTBHTENLHOCTH,;
ebeMKa Ha KOHTPACTHOH MJIEHKe MO3BOJAET YBEAMUHThL 3TO
pasnuuue.

DoTomMarepuantl, HMEIIHe PAa3NYI0 CTEeNeHb KOHTPACT-
HOCTH, . HEPEeAalar PA3HOE KOJMYECTBO HEPEeXOLHBIX CTyIe-
Helt OT CBET/BIX yuactkop H30Gpamenus k temubiM. CheM-
Ka Ha MACKHX IJIeHKAX T03BoJser MoNYYHTh Hauboqblliee
KOJMHUECTBO Nepexcanulx ToHoB. Ilpm chemke Ha koHTpacT-
HBIX MJIEHKAX KOJHUYECTBO MEPeXOMHBIX TOHOB COKpAallaer-
¢sl: CReTdO-cepble ToHA npuOauKalTes k HaubGogaee cBer-
JBIM, 4 TEeMHO-CEpEle — K YepHBIM.

Crenelb KOHTPACTHOCTH [WIEHKH MOMHO HECKONLKO M3-
MeHuThL. [lpH KOpPOTKOM TPOARJCHHH KOHTPACTHOCTH JIIO-
6oft naenxu Gymer HeBeanka. [Ipun HeGOMBLIOM YBEAHUEHHH
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JeMEHH MPOABACHNST KOHTPACTHOCTL MOKET BO3PACTH, HO
¢ CHUMIKOM JOMAroM MPOsBJEHHH OHA ONATH NOHH3UTCH.
Hopwmaabhble MIEHKH, KOTOPLIE nepeiaT Ha CH?;
ke pasimund B ApKOCTAX langoJec NpAaBHIbHO M 103
g5I0T NOAYUHTL G0MBLIOE  KOJHUECTBO HEPEXOAHBIX meﬁ‘é
crobayloTest Ans  OOMLITHHCTBA CHEMOTK. B CO.TIH(,-?IIHI;H
HL CJAEyeT CHHMATh, KaK MpaBuio, Ha HOPMAaJbHBI
eﬂ{ixr';( {e MUIGHKH TIPUMEHSIOT /A CLEeMKH TaKHX 0b6b-
KTOB H TIpH TakOM OCBelleHuH, KOraa pasHHILa B apxocrmx-
pmikoM Beanka. Hampumep, mirkune MJICHKH HCTIOMB3YIOT
s CHeMKH B COJHCUHBIH JeHb BHYTPH NOMEleHHH, ec/n
&Th NOMEUIEHHSl OCBENIeHa CHILHO, MPAMBIMH COJHENHb-
i JIyUAMH CKBO3b OKHA, a y4CTL — TOJbKO caadbiM pac-
esaHLIM  cpeToM. Msirkue [JIHKH NPHMCHIIOT TaKMKe ¢
Ye/IbI0 HOAYUWTL Ha CHAMKE Hauboasliee KOJIHUECTBO np?:
(CHRYTOUHBIX TOHOB, € MOCTENMEHHLIMIL nepexonamy ot ca
JIO CBETJIOTO K CaMOMY TEMHOMY, HatnpuMep l'IpH’C'bEMKe
prperos, OxHaKo aaa TOFO _4TOOI YMEHbIIHTL Ha CHHM-
pasuuily B SPKOCTAX, HE 0sI3aTeIBHO. CHAMATH HA MSE-
i maenke, Ha HOpMaJbHOI TJCHKE TAKKe MOMKHO TOJY-
WHTH YMEHBIIEHHYIO DAsHHIY B SIPKOCTSIX, ec/IH Hecmﬁ;};g
COKPATHTL BPeMs NpOsBICHIL H, KpOMe TOro, YBeIuu L
LAepIKKY ApH CheMKe (raK Kak npu yKopoqeuﬂom)Kngcﬂ
el - [1pPosBIeHIS '—L}}B(‘.TB}{'I‘t‘JI'bI{OC.TZBKg;mHKH oKa

e, el OoaHauyeno Ha ee yhoag ;
; H'H;é;) I-:CT“[} 2[2‘:0'? HBlE INVIEHKH TPHMEHAIOT PELKO, Hanpu-
ep s CHEMOK B NACMYPHYIO norogy, Korga paa(r:mua B
APKOCTAX BCEX NPEAMETOB CHABLHO YMEHBLIARTCA, ,11'umox,
negaHHEll B NAcMypHYO TOroLy Hd HOPMaJbLHOH n.wlelnmlz,
MOMCET OKA3ATHCsE CEPBIM, PasIHinsT MEAKLY TEMHBIMH H CBET-
JTBIN SCTAMM OVIAYT HEBEJTHKH,
mmgjcMg?Go KO'IrH}'DﬂCTHb!e TIJIEHKH ﬂ[)ELlH?lSHa‘-‘IEHbl
HasHbM  00pasoM s crennansHom LLeJTH quomrpaecgg:
oBaHHs uepHO-OelbIX DHCYHKOB H gep’remeu, ecIH H 2
OIUMO HMOJYUATE l-lB[)ﬁpa}KEHI’I(:, coctosiiee 'I:D'.J'Irb!{o o
PHBIX JHHKI Ha GeaoM done. Mg ¢beMoK € HATYPHI

TAeHKY HENPHIOAHEL
[AeHKH HU3KOH M BHICOKOH Uy BCTBHTEJNBHOCTH
CBeToUyBCTBHTEILHOCTL OTeuecTBeHHbBIX ~ HEraTHBHBIX

& \atepnagos ofosnayaercd B yCJAOBHBIX cIHHLAX nf) CH-
creme TOCT. Tlo uncdy euHEHL FOCT MOKHO ONpPELeNHTD,
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;{Iizxc;ﬁ;,é;omo;égae TJIEHKA UyBCTBHTEIbHee Apyroi. Hampy.
K cé.eTy 50 H-JHFHH FOCT sasoe Gonee uyBeTBHTEMbIA
F Eanaen QT§§1\31?5 e FOCT. 3ro smawnr, uro
e 90« Il [ai(\je(“ yeioeusax dororpaduposanue wa
e i;m{ (t)O‘l‘ILl}‘}'I LT noTpebyer BaBoe MEHLIICH Bui-
e rpaguposaune Ha nacHke 45 eguuuy
aoaiigncﬁzgﬁﬁaife HOI‘\IE‘.KILEEHHI% BIIOJIHE AOCTATOMHO MOJk-
apana | TOCT)H %)L{l_ﬂen QYBCTBHTCIBHOCTH (45 mn
oS L arepuansl Oostee BLICOKOR uyBCTBH-
AT o b3YIOT B TCX CIYYaRX, KOTHa HEOGXOLHMO
-'rorpa({mposaHEETEHMH BBLACPHKKAMHI  (HalpHMEp, OpH (130-
e r?ICTpO ABHIKYUIAXCH 00LEKTOB) Hal mpi
& BCTBHTE‘H;I) OMEeIenHil.
HH}K;;TCH 1 HOCTH IJIEHKH NPH J0JITOM XpaHneuHH To-
et OHCHB HesHauute/bHo. K KoHny cpoka ue-
ok » YRasdHHOTO Ha yNaxkoBke (uepes 1—2 rops
et ﬁsbmycxa)s _ UYBCTBHTCIBHOCTD  MOKer ol{asa'r?,ﬂd
Goqeeenqt;ri::aqemmn Ha YHaKkoBKe (y WHPOKHX MJeHOK) f{ﬂ
Jige, YeM Ha OJIHYy YeTBEpPTh. 1

Crenenb ceeroy R
YBCTBHTEIBHOCTH Herar
HBHBIX (OTOM
SR i} ATepHAJIOB
Creneun Hueao e
CBETOU Y BCTRHTENLHONTE TGC%"“I”M 4 C[F;igﬁt‘umg e ot b it
K& TPEGYET BLIAEPMKI
Husxas 1 B 4 pasa Goanue
B 3 pasa «
Manan 3‘; } B 2 pasa 3
B I}y paza. «
: |
Cpeunan 45 1
65 B 1o pasa mensue
Bhicakan 90 B 2 pasza ¢
130 B 3 paza «
I8
Brictias 258 B 4 pasy %
B 6 pas «
Haugbicias 350 88 paa d
500 B 12 pas @
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" Ecau mienka Oyler NPOABAATHCT HE CTONBKO MHHyT,
BKOBKO YKA3AHO HA e YIAKOBKC, A HECKOJLKO MeHblle,
o TOM, B KaKHX CJyuasx 3TO Aenaercd, CM. TJaBy 7), 1O
qyBCTBUTENLHOCTh OKAKETCA HECKOJBKO —HHIKE, uem
Haueno Ha ynakopke, Bo CKONbKO HMEHHO pas HOHM-
e uyBCTBHTENLHOCTD TVIGHKH, €CIH COKDATHTH BpPEMs
s [IPOSIBAEHN, Helb3sl CKasaTh 3apaHee, TaK Kak A Kax-
off mapTHH MJEHKH PeayabTaT MOJKeT OKa3aThCA pasinir
eiv. B 1O 7Ke BpeMs MPAKTHKA TOKasblBAET, UTo CC/il pe-
MeHpoBAHHOe (AOGpPHKOIT BpeMs TIPOABICHHH Oyaer co-
alleHo Ha OaHy Tperh (¥ HOPMAlBHBIX MIeHOK), TO
BCTBHTEJLHOCTH [JIEHKH uaile BCEro MOHMMAETCH HE
paee, deM B 2—3 pasa, Eenp sapaHee HaMedyeHo MpPOAB-
4Th [JIeHKY B TeueHHe YKOPOUEHHOTO BPEMCHH, 0OBIMHO
CTATOUHO YBENHUITL BBIIEPHKKY B 2—3 pasa, utolpl H3-

@KATL HEl01epPIKEK.

LipeTouyrcrauTeNbHOCTh nuenok. Hasnauenne
cBeTOHIBLTPOB

Pasiple THOB [IEHOK HEONHHAKOBO HYBCTBHTEILHED K
AHUHBIM [BETAM. JTO CBOHCTBO HETATHBHBEIX MaTepHa-
B HA3LIBAETCS LBETOUYBCTBHTE/LHOCTLIO H HMEET OHEHb
loablloe snaueHue npu dortorpadupoBaHiy pasHOLUBETHLIX
eqMeToB. Ecad MAEHKAa HEUYBCTBHTEIBHA K KAKOMY-IHE0
HaNpUMeEp, ¥ KpacHomy, TO nsobpaenie KpacHoro
nenMera npu (QororpaQupoBaHUH HE MOMeT NOJYUYATECH
a canMKe. Ero #3o0pakeHne OKamercs Ha HEraTHBE 1po-
AUHBIM, 4 HA OTTeYaTKe — YePHBIM. Ecnn cpenarh Ha
enKe, He UYBCTBHTe/NbHONH K KPaCHOMY CBeTy, CHHMOK
poMalickoil JLeMOHCTpALHH, TO Kpachble ¢rarn, Kymad,
KOTOPOM HalMCaHBl NPHSBIBLI, NUOHEPCKHE CAICTYKH,
AcHLIE TIaThs M MJAATKH OKaMKyTCfi Ha OTIEHATKE Hep-
B, uto OyieT NPOMSBOAHTL COBEPLICHHO HCECTECTBEH:
e preuaraenie. JLos Toro 4ToOBl NepeiaTh pas/iuuii
ey UBeTAMH HPEAMETOB panfogee ecTecTBEHHO, 1€
eTa, KOTOpHE KayKyTcs HaM foJee APKHUMH, JOJACHBI
Th usoﬁpa}}(eﬂm Ha OTne"HaTKe foJiee CBETJLIMH TOHAMH.
efi PEAMETOB PasduuHON OKpACKH nanGodaee APKUMH,
UTH TAKMMH e, KdK feaple, HAM KamyTesl JKeNTbie, Me-
ApKHMH — 3eJeHble 1 KpACHBIE, HaHMCHEC APKUMH —

e W (HoaeToBbIC.
| Xapaktep NBETOUYBCTBHTEBHOCTH PAa3MHUHEIX MJIeHOK
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ofo3nayaercs HX Has3BaHMSIMI: H3O0MDAaHX P 0 M, I d H-
XpoM, H30XpoM u oeproxpoMm Kamkaoe uz 3Tix
HasBaukil yKaabBaeT, K Ayvan KaKkoro 1BeTa AaHHas mIeH.
Ka UyBeTBHTE/LHA HEAOCTATOUHO, a K KaKiM — H3JRIiue
[To naspaHmio NAEHKH MOMKHO CYANTH, 1A KAKHX ChOMO
OHA NPHTOAHA.

Ilaenka nzonanxpom PAaBHOMEPHO UYBCTBHTENbHA K J1y-
uam seex useroB. [Tnewrka napxpoy omiwuaercs oT Hee He-
SHaHUTe/NbHO — JIHLIE TEM, 4T0 OHA HEMHOrD MeHee 4yBCT-
BHTE/bHA K 3sedenbiy Jdyuawm. Ilaenka nsonanxpom u nau-
XPOM BBICWIEN YVBCTBHTCALHOCTH HMEIOT AONOJHHTEIBHYIO
0(.‘05@?”10(:1‘!: — OHH/ CAHNHIKOM UVBCTBHTEALHBl K KpaGHbIM H:\“
gas. [lnedxa H30XPOM HELOCTATOUHO UYYBCTBHTEJLHA K
KPACHBIM JIVHAM, HO B 10 K€ BPEMS CAHUIKOM UYBCTBHTJL-
Ha K CHHEM H thronetopuim. [Nicunxa OPTOXPOM He UYBCTBH-
TeALHA K OPAHMEBBIM H KpacHBIM JvuaM, HO Oodee, uei
BCE APYTHE TUIBL LICHOK, YVBCTBHTEALHA K CHHHUM H (iHOIe-
TOBBIM JAyuam ' (cm. rtann. 7).

Usiuings uyBeTBHTEALHOCTL HOTATHBHOTO Matepuana
K KAKHM-THOO JyuaM TaKMkKe SABASETS €10 HeA0CTATKOM.
ITpu ¢ororpadupoanun na IMIEHKAX, KOTOpbe ocoleHHo
HYBCTBHTQALHBEL K CHHHM JyuaMm, H300paKeHue CHHero Be-
Td NOJYUAETCHA Hd HEraTHBe CAHLIKOM OJOTHBIM, 4 HA4 OT-
eHaTike — CAHLIKOM CBETABIM WM faxe OeamM. Hanpu-
Mep, mpu (ororpahuposanitd cudero Heba ¢ GeabME 06-
MaKkaMH Ha MJACHKE OPTOXDOM H300pamenue chHuero HeGa
DKABBLIBAGTCHA Hd HETATHBE MOUTH TAKUM JKE MJIOTHBIM, Kak
i H3o0pamenne GedwiX 060aK0B; HA OTHEUATHKE Hebo H300-
PAKACTCH CBETALIM, KdK H ofJaka; B pesyibrate 0eible
ob/TaKa, KOTOpPbIE B JACHCTBHTENBHOCTH Pe3ko BLLACSAINCE
1a (poHe HeGa, He BHAHLE HA OTHEUATKE,

10T HEMOCTATOK ILICHGK Jerko YCTPAHUTL [pH MOMO-
- ceetouabtpa.  Ceeroduartp npeactasiser  coboil
IIBETHOE  CTEKJO (Ham Aol OKpAaIICHHONH  KeNaTHi b,

' B nposake MOMKHO BCTPETHTL TAKiKe ek NOL APYrHMH HAa3-
BaHuAMI. PenpoayKuuo i pe naensn pestasiauen aan o
TOFpABUIECKOro  BOCTPOHIBeieHua  (peripoayiii ) PHCYHKOB, uepTe-
Kel, (otorpaduteckny 0THENATKOB WJH Apyrux maotpamennit, 1o 3 n-
THBHAA [AeHKa npeinassaiena 148 MITOTOBJACHMA AHANO3HTHBOR
(oTnewaTkoB Ha nPO3PAuHON NOANVKKe, KOTOpBe NpeaHasHadens A0#
PACCMATRHBANNA lld NPOCBET MAH AA%  NPOEKLHOIHOTD (honaps). Jra
MIEHKA UYBCTBHTEILHA TOALKO K (DHONETOBLIM 11 CHHHM Ayuam Bu-
MOFO CBETA W NOSTOMY HENPHEOAHA 8 CLEMEH DASHOUBBTHLY O01-
CKTOB.
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KIIOUCHHBIE MeAy ABYMS OeclBeTHbIMH cremmm],_ me;:
oc 3ajlepiuBaET JAYUA ONpPefe/]eHHOTO uﬂeT_a ile[;:j}LH"
aeTcA Ha onpaey oGBHEKTHBA BO BpeMm#A caemumj.‘ =1'idl'i .
ep, KelAToe CTERJO Horjaoutaer dacth CHHHX JIyMe 'mepr)q-
eMKe ¢ MEATHM CBETO(QHILTPOM HEI.'I!GBEIEIJXHOCYTI: oEi L
i Oy/er HalaTh MEHbUIE CHHMX JAYHCH, nuaToOMy H300pE

Tadauna T

Paaaf4Ha B UBETOMYBCTBHTEAbHOCTH MIEHOK

YUyBeTBHTENBHOCTE 1§ PAIITHEIM Aas lt:ﬂnﬁﬁﬂeu.uﬂ
WEETHEIM Y4 M HATHIIHEH YYBCT-

'[“" BHTEABHOCTH HJEH-
K TPHEMEHAOTCA
cBeTOfHAb T HEl

i : HHHEM
MIEHKH HIAMILHAA (K €
'8 G HEAOCTATOHHAR V)

Opro- He uysersireasia  Citie qsera 13oopa- ngl(e;t;rbu: Em(gro;
K KpacHuir 1 Opa-|AHAIOTCH Ha OTHEHATRE [OLL ki
JKEBEIM JIVHAN; KDAC-[DYCHL  CBET/IBIME  HJIH| CHHHX [T}
HBle [[ReTa H30paKa-|Ge/IbIMI TOHAMH

JOTCSL HA  OTHIEYATKE
YCPHEIMH VI OUEHD
TEMHBIMIE TOHAMH

| o Hegoerarouno dyp-|  Citine upeta H'tcfjpﬂ- )Kca'f::ul ’ ;S'[‘?h
; CTRUTEABHE K Epac-aorcd Ha OTAeqaTke r.nou.;;!en L

HBIN J1VUaM: KPacHBIE|CRETILINI TOHAMH CHEUX N1y

LBera HaobpamaloTes
Ha OTHEHATKE CJHII-
KoM TeMHBLIMIL  TO- t
Hanmt

Jearsiit (no-
TAOIEAeT  UACTh
CHENX Ayuei).
HenTo-zeae-
il (noraouaeT
YACTh  CHHMX NI
Kpacibix ayueit)

Flan- Hegocratouio Wy Cite upera iso6pa-
xpoy  (CTBHTERHA K HaCTHigcaloacs Ha OTReyaTke
T lgedenmix Ayueill 36 cper/o-CepbiMil  TOHAMH.
. netbie  IUBeTa F'3U‘5‘!I1Jlemm H30ManxpoM M
PAKAIOTCS 1A OTNE-papxpoM BeICIIel Uy
UATKE C/MLIKOM TEM- eTRHTEILHOCTH  CJAHL:
HpiMi ToHaNI! |KOM UYBCTBHEEBHLI Tak-

e K KpACHBIM  JayuaM:
Kpackble 1BeTAa H300pa-
‘ - HAOTCH HA  OTHEYaTKe
1

|CRETVIO-CCPBINY 'ronel.\uﬁi

1 D707 HenocTATOK maeHkn A48 GOJLUIMHCTBA  ChEMOK
HeHu,

e HMeeT
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HKEHHE CHHHX NPEAMETOB O0KAMKETeS HA  HeraTHDe
IIOTHLIM, & Ha oTlleqatke — Gojee TEMHEIM,
Torpauposanun Ges esetopunsrpa,  doms
PYIO SalepiKUBAET CBETOHHALTP, 3aBHCHT OT HIOTHOCTY
€L0 OKpACKH: €460 OKpalleHHbI JKeNThIl (puasTp noro-
LaeT JHUIL HeGOMBIIYIO HOJMIO CHHHX YU, CHILHO OKpa-
WIEHHBIH (MVIOTHBI) KeaThi GuiLTp noraomaer B0y IO
UacTh CHHHX Jyueil, Yame peerg IPHMEHAETCH  YKEAThi|]
YHABLTP CpeaHei INIOTHOCTH, KOTOPHI PacCuynTan na HauGo-
JIE€ ECTECTBEHHYIO Tepenauy APKOCTH CHHHX LBETOB.

Pasiuunsie minel michok Moo HCHONBL30BATL 115
CACAVIOMNX cheMoK. [lnenkn H3O0MAHXPOM 4 may-
XPOM HanGoJiee eCTCCTBCHHO Mepemalor pasanumsT MencLy
BCEMH UBETAMH H HO3TOMY HPHFOAHBI /5 JIOGHX CHEMUK,
Onu He tpedyior cseroninTpor. [lpy (ororpaduposanny
Ha STHX MJIEHKAX CBETOQHIALTPEL NPHMOHTIOT AdEL B Tex
CAyqasX, KOTla HaMEPeHHo XoTaT Nepeiars Ha CHHMKe
KaKoi-nnbo 1per (Hampumep, uper neGa) remuee,

Hanbomee npasuabnas liepefaua spKocTit Beex pasHo-
UBETHBIX [PEAMETOBR NOAYUaeTCs npu Gotorpabuposanmy
Had IIEHKAX H30MAHXPOM C JKeJITO-3e/eHbIM puasTpom, Ko-
TOPHIl MpeacTaBaser colofi COUeTaHHE NBYX (BUJIBTDOB —
HKENTOro H roay0oro u nordouaer OIHOBPEMEHHO Yacth
CHHHX H YACTL KPACHBIX J1yyeil

Irenka usoxpom rakke IPHIOHA 15 BCex conhe-
MOK, HO NpH YC/IOBHH, ecii (otorpadupoate ¢ enroi
ceeToduabTpoM. [pu chevke na mofl Ges KeaToro cpero-
uasTpa neGo moaywaerca na OTHEHATKE CAHUIKOM CBer-
AbIM (Geqble obaaka Majgo OMIHYAOTES 1o aApkoeTH oT
Heba), a npesmers, OBPAILICHHBIE B OCTA/NbHBIC [BETA, —
CAHUIKOM  TeMHBIMH,

[laenky oproxpown HCIIONIESYIOT B TeX cayuasny, ko-
FAa cpeni o0beKTOB CheMKH Het NPEMETOB, OKpalliCHibY
B KpAaCHbie, 4 Takke B OpaHKeBhe, DO3OBHE iy KOpHY-
HeBble 1Bera. Hanpumep, va naenxe OPTOXpoM He crienyer
bororpadupopats KOPHYHEBO-KpaCHLIE KHPIHYHBIE 8aHus,
KPacHbIe JIMCTLA OCEHHHX KJICHOB M OCHH, Ipo3abg cHesoit
PAGHHBI, KpacHbie AGMOKH w HOMHAOPBI, KDACHBIE MaKH,
Bee otu npeamersr na ornevarxe GYAYT BBIIALCTL HeecTe-
CTBEHHO — CIHIIKOM TEeMHBIMH HJIK depupimMu. Ilpe chemxe
DOPTPETA HA JIMLE CAMIIKOM Pesko OYy1yT BELACAATBCH (Tem-
HBIMH TOHaMH) ryObl i BecHymIKH. Hosriniennas yyscrpy-
TCILHOCTL  OPTOXPOMATHUECKHX IIEHOK K CHHHM J1yyam
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MeHep
HeM 1pu go-
Jyuelt, KoTo-

e6yer 06A3ATENLHONO TPHMEHEHHS NPH CheMike Kearoro
eroduasTpa. IlienKka opToxpon Majio npuronuacg.g? épg);g
' ; sAeKkTpHUIecKon ocpelenty, Cpe -
UPOBAHUS MPH 57CKTPHY
ngpogﬁe'rn'remnmx JaMI, B OTAHYNE OT co.merm.orop CBE;&}E
) 110 KpacH
OF OO CHEMX 1 OOMBIIYIO 101
DIEPIKHT MCHBIIYIO JT Ly

i ; N LHOCTL IVIGHKH OPTOXPO)
meil. [loatamy uyBCTBHTE! ,
L57IeKTPHUECKOM OCBEILEHHH OKA3HIBAEGTCSH B HECKOJLKO pas

¢ > YIIAKOBKE.

e, UEM YyKaszaHo Ha ee yii 52 : '
mKOCH«)BHD?; HEAOCTATOK IMIEHKH OPTOXPOM Hc[;zr?g;{g;;
' [amM — npH  oGyueHHH a-

JLHOCTE K KPACHBIM  JTy® _ ;
£H11 ABNIACTCS NPEHMYIICCTBOM, TaK KaK NO3BOJAET aﬁpg_
aTh KACCOTHI M 34KIAAILIBATH INIEHKY B saq?\girf'\‘?ﬂcse[;e
i eMHOTE, HO W [PH KPaCHOD ;

JCHHS He TOIBKO B T ) | 5
9TO 3HAUMTEALHO oOJjergaer palory Ha HepBHX ‘nopax
.~ U3 toro, uto OBLIO CKA3AHO O LBETOYYBCTBHUTEALHOCTH,
CTAHOBUTCSI 'ﬂCHbIM, 4yTO KeJThe CB((‘.;OLI}HJIBE?;I or;p;ﬁ‘?fa-
opHoM npH (ororpadup :
K HeoOXoQMMB B OCH : st
' M 0 nzoxpom. Kenroe ¢ :
JleHKax OopToXpoM ; : o
Iyuanx, Korga B Hpen
I ec {YIKHBL H B TEX CJIy f ;
sl Gy 6o. O eGyIoTes TaKkKe
] aer Heoo. UHH He TPEOY
Bl CHHMKA He Tofaj e
TPEHHHE W Beuep I
n  dororpaupoBannn B yIp : ,
aK K(EK B .ETO BpeMs COJNHEUHBLH CBET COAEPIKUT Majo cH
X ayuei. i
- ‘{CBgTotpi-IJ[pr HOTIOHIAET B OCHOBHOM JIYYI onpexege(g
HOMO IBeTa, HO OAHOBPEMEHHO aanep}mlﬁg?r;\zz;{n;ep: {im-
: sft cnexrpa. [os

10 HACTh M APYrHX JyHel ¢ _
g?gaq»iposaﬁuﬂ ¢ (QUALTPOM HOPUXOAHTCH yBenHranag
bITepIKKY. HHemTo, KOTOpoe [NOKA3HBAET, BO CeKOéIObthel?m

: ' ' MK -
: BRILEPIKKY NpH CBhe

eyeT YBCIHUNBATH e
) TCSL KpPAaTHOCTD
HJALTPOM, HasblBae . L
— BEJIHUHHA HE NOCTOAHHAA,;
aTHOCTb (PUALTPA — BeJ San
j KPAaCKH, OT THTA IJeHKH,
HCHT OT MJIOTHOCTH €ro o ; A
i CHEMKA, M OT LBETOBO
[0poil  IPOH3BOAHTCH ; S e

i ' TeNbHas KpaTHOCTL :
cpenenusi. [Tpubinzn , Fal
; ABJHYHBIX  YCIOBUSX

eOuTensHEIX (HILTPOB B pé

us ykazana B rabaune 8, Cnenyer noncrmn;;eq::)p;f}%g:;

o Tpa, 03HAYalT
AHECEHHBle HA onpase (s ‘
.n,,c-rpa a4 HOMep CTCKJaa, H3 KO]}'}OPDI‘O OH nrlig.gfcrs?nggg:
5 ‘ ¢ 4Be CEeTOMHIALTPA H

NpUMEep, €caH Ha ofpa . ;
QE)EHHEIJ'«X(C-I?», 70 3TO 0'3Haqa§zr, 4TO :pmprT;sggo
; ] Ne 17. Kparnoctp e

€H K3 KeNToro creksa Ne . ]
Hodm.:mpa HaMeHeTCH, KAk yKazaHo B Tabamie, o7
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. TaGanua 8
HipnGausnrensnan KpaTHOCTL MEATHIX H HKENTO-3eIeHBIX

i ceetoduasTpoR
‘ A | Muenr B Tenn YTpon, Beuepor i “p]-'_
Huey Ha conuue| (rosyGoparoe | >HCKTRHUECKON CBere
[ 3y ocionienne) | (KEATOBATOS MK Kpacto-|
5 DATOE OCREIEIe)
naemkn | b5
s iRl anEnlE sl = ' i
24a(E8 22545 5030 S | §o |2
§93/30/601E08 S0IE0] E08 | 55 | Eo
BT IAE(SZ|REDIgRE g0 [ 22 | g%
| OSEIOS ERICER|GEICE| 58 | 3 | 2%
L}
] Haomnay- |
XPOM it
Manxpon| 1,5 | 15| 2 ;
N0 i S 2 2 %
Haoxpom | 1,5 g 3 A 2 b : ‘
xpou | I 7 e R L5 15 B
[Qproxpon | 3 LG 5 R 2 3 t
2 ;
Doronaenx t : ]
H OUYCHbL HYBCTBHTENEHBI K MEXAHAUYCCKHM

ﬂggﬁf‘ﬁzﬂé”"ﬁﬂ‘ Karymxu ¢ naenxolt wennas nojgBeprars

) H THTEALHOM XPDAHEHHH HX Jyt

TaK, YTaObl CBETOUYBCTBH! i G el
TBHTCABLHbIT ¢/l0il Obl1 pac :

) J CHOMOHK e
2;3:1&;&3!&,13, xpaIH.;iTE. B CYXOM MOMELICHHH, PH TeMmepa-
ik T Ao —-20°. Heqnast ocTasnsams KaTyLiki ¢ maei-
i a CO,‘".HLLE’ AAMe eclii Ol XOPOIO 3alHUIEHB O
e a‘TdK){(‘L AepHaTte ux BOAMSH Tieuei, Gatapeil mei-
nupiumamiiotgﬁﬂ?jgmxemn, NEKTPHUCCKHX  HAIPEBATENBHBIX

. BOMH3u ot kocrpa u 1. 1. Crerouy I
: . VBCTRBHTC/BHBIC
E;;gﬁgaﬂi MOTYT MCHOOPTHTBCS OT BO3ACHCTBHS c-epmajn—
‘ » AMMHEKE; HEJAL3A JepHKaTh HX '

; 7 . X B MNOMEILEHHAX,
zgy&@unbx.\ U3 CBEKHX CMOJHCTBIX OPEBEH HAH Ha NOJKAX
. AKHX JKe JOCOK. 3anacwl QoTOMIeHKH Jyyllle BCero xp'a-

HTb B MECTAHKAX, BAKICCHHBIX HIOMALNOHHON JTeHTol

FAABA CENbMAS
KAK NMPABHJIBHO NMPOABJIATH MNJAEHKHU

i I'Ie}r)e,& TEM KaK UNTATL 3Ty [VaBy, Jyuile BCEro NoTpa-
Tblﬂ;;:c BpeMenH, uTo0bl NPOABHTL BTOPYIO HOJOBHHY JCH-
i C”b—I-I-KH. KOTOpas ocTanach HeNMpOABJEHHON mocae nep-

eMKH (cM. raasy 2). Ee caenyer npoasuts B tom ke
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| [posBHTEsE, B KOTOPOM NpOABJSTACh [epBas  MOMOBHHA
| [eHTHI, TAKKe NpPH TeMIepaType NpOosBHTENs 20°, uaMepeH-
| Holt TOYHO, NPH TIOMOILH TEPMOMETPA, HO Ha0 COKPATHTH
| BpeMs NpOSIBACHHA, YKA3aHHOE Ha YIAKOBKE IICHKH, HA
| onHy TpeTh MM AaKe HATOJOBHHY. ITO MO3BOJHT yoenuTh-
' cx Ha coOCTBEHHOM OHBITC B TOM, Kagle pPesyJbTaThl Na€T
| YKOPOMEHHOE [posBAeHHe wopmaaprofl enkn !, CpasHu-
" Ras HeratHBBL, NMpOABICHILIC B TeHeHHe pPas/lHuHOro BpeMme-
| Hi, MOWKHO BHZETb, UTO NPH NPOSIBJEHHH CBEKHM PacTBOPOM
i npu temmepatype 20° wer HHKAKOlT OMacHOCTH HeAompos-
 BUTL CHHMKH, €ciH oHu GBI CASNaHL ¢ XOCTATOUHBIMH
| prigepkan. Bonee 1010, cpapiliBas OTNEHATRH C HeraTH-
| BOB, MPOABJSIBUINXCH /IOJbIIE HIH KOPOuE, MOJKHO yBHICTD,
| yro yKOpOueHHOEe BPeMs NPOSIBJCHMA [HO3BOJSIET NOJAYHHTh
| jyuinne pesyaprathl. CpaBHenHe AT BOSMOZKHOCTL Olipe-
| feiWTh HA ONbITE, CKOJBKO BPEMCHH ClIQLyeT MPOABIiLTL
| CHUMKM AMeOmEMest NPOABHTEIeM M B KakHX Openedas
| MOKHO H3MEHATH BPEMs NPOABJCHUS, HE onacasch HEAO-

NPOABHTL HEeraTHBEL.

Yeaesus NpaBHibHOIO NPOsiBAEHHS

CBETOUYBCTBHTRABHBIH CJI0H COCTOHT H3 HCEIaTHHBI, B KO-
Topoit paBHOMEPHO pachpeiencibl Medbuailiie KpHeTaiibl
| BEILECTRA, UYBCTBHTEILHOTO K CBETY, — 6pOMUCTOTO cepes-
" pa. Pacrsop NposBATEIS COJACPKHUT TaK HASKIBAEMDbIC BOC-
eTAHABAHBAIOIIME BENECTBA — MeToJ, THAPOXHHOH, TIHIHH
wan apyrie. Tlocae Toro Kak INieHKa ouymleHa B pacTsop
" [iposiBHTEs, KesaTuHa ObICTPO BIHUTHBAET BOLY C PACTBO-
PEHHBIMH B HEH BELIECTBAMH, KOTOPBIC [NPOHUKAIOT BHYTPL
051 1 BCTYHAWOT B PEAKIHIO ¢ HPOMUCTHIM cepedpom. B pe-
yibTaTe STOll peaKilmi KpHCeTaybl GpomMHCTero cepedpa
BOCCTAHABIMBAIOTCS, T, €, MPEBPALLAIOTCA B META/IHUCCKOE
cepeGpo. Ilpu aToM B mepByio ouepeih B MeTaJlTHUecKoe
epedpo MpespaulaloTes Te KpHCTallIb Gpomueroro ceped-
4, KOTOpBIE MOJYUH/IH HAHOOJIbLIEE KOHUECTBO OCBEILEHHA

o ]
HauGOBLIYIO IKCTIOIHIHIO) .
CKOMJICHHS HENPOo3pauHbiX (YepHBIX) YacTHIL METaLIHHe-

oro cepefipa u 06pasytor cofofl BHANMOE HEraTusHoe H30-
pazeHue.

b, II!]GﬁiIhIB CHHMEN Ayduie NeadTh Ha HOp-

| Kax yike rOBOPHIOC
i ile Ha KOHTPACTHON NJEHKE,

adbiioll, a He Ha MATKOH
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[Tocne ¢
oy C;ISCK Tﬁf?iﬂg ggff;é;amo%-rne-rc:ﬂ YYBCTBHTEALHO
CTaﬂ}f l : OJABLIOE KOJHYECTBO KDH-
GLenG  c T ae 0
K cBeTy, Opomucroe cepedpo I;OTopon: :;Ig c’;[byBCTBHTEHbem
JEHO B METAMIHUECKOE BO B{;@MH ]'[])DﬂB"ICHH’”m b
yAanuth 3 cnost. Jlaa store naenky n'oéTe o
v ; W HNPOABJIeHHd Ho-
B0k mih e e spercrasage
HOCYNBLMUT BCTYIAET B PCAKIHIO ¢ g mngcynb(pn'ra). -
o0pasyer COCMHHERNS, JErKO DACTRO I:{OMHCTMM L
;I;ITSE:IKp@HJIEHHH {{1mncnponaimm} a[i'nnf::béin?nf;fueﬁ Egpg:?g.
TIBCHE 00p400 vt & sonpemirente w0 S
¢ axpe e u g '
:O,JJ,OH B XKeJATHHOBOM CA0E IIEHKH oilil:gféﬂgﬁb%eﬁémi”
Ci}c;%.r;r;nzggﬁﬁ cepedpo, uz Meapuaiimmy 3epeH KOT‘OP;IC‘S
bl BHOe usoGpaxenne. ITocae obpaGorku b pa-
HHTLOH HOJ géli?c?gﬁgmﬂig(ggsm?}”e e i d
JI060M OCBELICHHH, TOCTe yero Bﬁfé;ﬁﬂggg’:;};mae'rf:ﬂ o
ﬁB»Oﬁpaaomﬁme MeTaJ/HYeCKoro cepebpa Bo épemn npo
CK;;?;{H::L egggugxonm nocrenento, Komuuecrpo Me*ra.;muzc.-
caoe nnenm,psém?;i? H:;I:frm:;l [?erﬁ?:mB ﬂ;zr;‘roqyac*rm?enb]-zom
. L : Brenusa. Hera
:ﬁ);;g;:;m:gaf TEUCHHE KOPOTKOro BpeMeHH Gymer ;;[g«’
ey HB, NPOABJCHHBIA B TeueHne GoJlee mpomsod-
nﬁggﬁ;o BpeMeHI, Oyier GoJice MIOTHEIM. ;
FaTHBe.BGSE"I:(‘:TET’JIEHBHHX YUACTKOB H300PAXKCHHT Ha He-
e mof;r Heopnnaxoso. C yeennuenuenm BPEMEHH
Hloml AOTHOCTL €160 OCBOLIEHHBIX YUACTKOB IJIOH-
yqacy'max r1;;13516:?(:51 HEBHAUHTEALHO] B CHALHO OCBEeHeHHBIX
yea Boapggf:ézeﬂgg IPONOMKACTCA H [VIOTHOCTh HX 3a-
i yaemmfﬁ 09TOMYy C yBEJIMYEHHEM BPEMEHH Tpo-
e e 4eTest CTeNeHLh KOHTPACTHOCTH HEeraTHRA
| € MIOTHOCTeH CaMOro TEMHOIO H CAMOLG
p K;;?mem YU4CTKOB HeratHpa. 4
i Hsslgfriz?fomghe Hera'rri_xla-a. OAHAKO, BO3PACTAET TOJLKO
S }Lﬂ;eﬂa. IPH CITHIIKOM IOITOM Mpossie-
et AUHHAET OKA3RIBATL daMeTHoe jgelictBue
il HBle  Kpueradas  GpoMHCTOrO cepebpa.
ah tmeny glenem-m HOKPHIBACTCS DABHOMEPHLIM, Bee
ruice o ) OEM MeTaJJIHuecKoro cepedpa, Tak Ha-
Mo Byannio. TTo cpaBHemmio ¢ miorTHoCTRIO CHJABHO
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. caaGoii utesouu — Oypbl);

OCBEILEHHBIX YYaCTKOB HEeraTHuea, IJIOTHOCTL BYaJll HesHa-
yHTeNBHA; MOSTOMY NPH TOABJIEHUM 3AMETHOH BYand nior-
HOCTb HamOosee TeMHBIX YUACTKOB HEraTHBA OCTACTCA Hpak-
THUECKE MpEKHei, TOrAa KaK TMJIOTHOCTH NPOSpauHbix
VUACTKOB HEraTHBA 3aMETHO YBEJHUHBACTCH. B pesyasrare
5TOr0  KOHTPACTHOCThH HEraTHBA YMEHbIACTCH.

[MpasuspHoe HOpOfBJEHHE IVIEHKH BAKIKUACICA B TOM,
YTOOH NOIYMHTH AOCTATOUHYIO [VIOTHOCTH H HYHHYIO Cre-
[eHp KOHTPACTHOCTH Heratusa. Jlas 9TOro CAEAyer Ipods-
JATH TIeHKY CTPOTO ONpeie/ieHHoe BPeMs (OMpPeACTeHHbIM
nposBUTEIEM, NPH onpejeaenHoil Temieparype). Heobxo-
AUMOE BPEMA NpOSBIeHHA AJIA PasilHYHbIX CBETOUYBCTBH-
TeABHBIX Cj0eB HeoguHaxkopo. OHo YCTAHABIHBAETCT HPH
HenbITAHHE Kascaoll mapTHH IJIEHKH Ha (aldpHKe.

CreneHb KOHTPACTHOCTH HEraTHBA 8aBHCHT TalKe OT
coCTABA TPOSBHIES, ero TeMIepaTypbl i HCTOUICHHKL, Jatst
70ro 4ToObl HaGemarh oWwuboKx NpH NPOABACHHH U TOJdy-
udTh HeoOXOQMMYK CreHeHb KOHTPACTHOCTH HEraTHBOB,
¢JeyeT MONb30BATHEs! NPOABHTENEM OJHHAKOBOrO COCTABd,
cOOMIOAATE TOCTOAHCTBO TeMIEeparypsl NpOABHTER H yHi-
ThIBATH, KaKkas [0 CUeTy JeHTa HICHKH oOpadaThiBaeTcs
B naHHOM Koamuecrse pactBopa. Ilpu STHX yCaoBMsX AU
HpPABUJBHOTO  HPOSIBJIEEHA  JOCTATONHO obpabaTeBaTh
IJEHKYy B pAcTBOpe MPOSIBHTENS CTPOrO  ONPEACACHHOE
BpeM4.

Cocras nNposBHTENA A HIEHOK

B coerap mnposiButeell BXOASAT: @) BOCCTAHOBHTE/N
(mposiBASIOLLEe BEIECTBA); 0) cyabhHT HATpHA — BEmie-
CTBO, COXpaHsIollee MPOSBHIEIb OT PaslOKCHHA, B) Ile-
JOUl, yCKopsiouiHe TpoABJeHHE, — COAa (yraexucasti
natpuil), noram (yraexucasii Kaaui), OGypa; r) Gpomu-
cToil  Kai — BellecTBo, NPEndreTByloliee 00pa3OBAHMIO
Byasu; J) pacTBOpHTEND — BOIA.

B oramune OT «yHMBEpCAaJbHBEIX» NPOABUTENEH, HCIOML-
SyeMBIX [/l [NPOABJ/ICHHII (hoToGyMAar HIIH CTEKJISHHBX tho-
rorpatHuecKux TIIACTHHOK, MPOABHTENH JId IACHOK co-
fepiKaT OueHb HeOOJBUIOE KOJIHUECTBO IIC/A0UYH (Compr MU

HeKOTOpble U3 MPOABHTCHEH %
nuenok BooGuie He conepxkar meaoud. OmHi paccuMTAHBI
Ha CPABHHTGJLHO MeZJIeHHOE TposABjeHHe; 310 NOSBOACT
nauGosiee TOUHO OTMEPHTH BpeMsi, HeoOXoAHMOe AJIs mpo-

{ apaenys. I1poAsuTeld A5 IVIEHOK, KPOME TOro, MAKT HE
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CAHIIKOM MIOTHBIE HCPATHBEL, € KOTOPBIX JIErKO HOJAyuaTh
VBEIHYEHHBIE OTHEUATKH.

B kuurax no dororpatun Momxuo BCTPETHTL MHOIO pas-
JIHUHBIX  DELENTOB IS CaMOCTOATENLHONO [PHIOTOBIEHH 5
posiBuTened. Opnako 6GOMBUIMHCTBO NPOABHTENSH I T 5
NAeHox (KpoMe TaKk HA3LIBACMBIX CBEPXMEIKO3EPHHCTHIX
nposiBuTeNed, 0 KOTOPHIX BYAET CKA3aHO HUME) [al0T OJIH-
HAKOBBIC PE3YILTATEL NPOAB/ICHNA, PasHuna Mexmay HuMi B
OCHOBHOM CBOAMTCH TOJALKO K TOMY, YTO /IS MOJYUEHHST He-
0OXOAKMOH CTeNEHH KOHTPACTHOCTH B OFHOM nposiBHTe e
MOKET NOHAZOOHTHCA HECKOMBKO GoJbllee HJH MeHbLIee
BPEMsl NPOSBICHUS, HCM B APYIOM, HANpHMEp, Ha OAHY HJIM
ABE MHHYTHI,

Ilpaktika nokaswiBaer, yTo AVHile MOABIOBATLCH Ka-
KHM-IM00 OAHUM peuentoM nposiputens, [Lis NPGABJIEHHA
OTEUECTBEHHBIX IVICHOK yloOHEee BCEro MOJIb30BATHCS MpoO-
aBHTeneM Ne 2, 71ak kak npu 9TOM 3apaHee H3BECTHO,
CHOJIBKO MHHYT CHefyeT MposBiATh MM HAHHYK [UIeHKY.

Cranpapribiil NpOABATENb AJIS HETATHBHHX, MICHOK CO-
CTapJACTCs 110 CJEAYIOUIEMY DEUENTy.

Meakosepricteii MeT0A0BBIR nponsHTean N 2 Ads NAeHOK
Boaa (40—50%) 700—750 ma
Mertoua

e
Cy/ibHT HaTpus Ge3poiusil 125 ¢ (wan cyapdur Hatpus

Kpicrtaaanyeckaii 250 2)
Cona Gessoanan . . ;

f = e 70 2 (MOMHO Bpath 6 2)
Kaauit Gpomumersit . . . 2.5

Boxa xodoanasn (KoMuATHON Tei-
nepaTypet) . . AR Ao 1000 ma.

naen

il

Bewectsa pacrsopsior B kunsuenoii Boue B TOM lo-
PALKE, KAK OHH yKa3aHLl B pelente; nepej Tem Kak pac-
TBOPATL  METOJ, DPEKOMEHAYeTcss PACTBOPHTL B BoLe He-
CKOJILKO I'PAMMOB (UlenoTky) cyabura. [1pn cocraaennn
MposiBHTENEN LIS MUIEHOK MOXKHO OpaTh TOJLKO «UHCThIs
CyabuT HAK CYNIBOUT «UHCTBII AA8 aHanu3a», Tak HA3LI-
Baembiil «otorpaduueckuii  cyapduTs («cyaphur-horos)
UPHMEHSETCS TONBKO A NPOABACHHS OVMAT U CTeR/AH-
HBIX TVIACTHHOK, TAK KAK MOKET COAePHKATb SHAUHTEABHYIO
npumech coibl (mo 5%). [MostoMy npn oreyrersun «uu-
CLOrO» CYJL(QHTA BMECTO €aMOCTOATEBHOTO [PHIOTOBJIC-
HHsT MPOSIBHTENA JlydYlle HCHO/Ih30BaTh TOTOBLIC NMPOSABHTE-
JH, KOTOpBIE BHITYCKAKOTCH rOCyAapcTBEHHON MpOMbILILIeH-
HOCTBIO B BHAC CyXHX cmeceil p maTpoHax, Hampumep: «Me-
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i i 10K», «Metoarunpoxnnono-
el [posBHTe b IS [JEHOK?, T
;i;}'{cmnbi)itlams}{'re.nh aast nieHok», «[JHUMHOBEIL NPOSABHTENE
A n}wmm». STH e TOTOBbIE nponﬁu‘remﬁ‘ npoz.u}e B{cero
;lzzno..'n,gua-a'n, W TpH MPOSIBACHHH HEPBBIX JIEHT HIACHOK.

Heromelse NpossHTens

[Tpn oGpafoTke Kamaoi nBeH[;r?irrrsfsﬂr!:;:oﬂqaauc;;"[s?,pgig-

X DELLECTB, BXOLAUIHX ac _ J :
lrs:,il?»ucl'?t:ﬂ O[HOBDEMEHNO B pacTBope HaKOl’i..lHEf[]-‘rl‘SgblB(;]élE'
CTBA, 3AMELTAIOUIC nposiBieHHE. ,Tlﬂrfi-T():U e
cTBHe NposBuTeds [pu ofpadorke KamioH I-]E‘I:I'SNI{'!HHbl:\I
JIEHTH MACHKH OCTaABaJ10Ch npﬂﬁ.rumn:eﬂbyom”e“.ﬂ. ]\IO)K[-[O‘
ApH CAMOCTOSTENBHOM npm-omsﬂem‘m.npmi J )
HOMB30BATECS MOAKPENAAIOIINM PACTBODOM.

¥ 2
Mopkpenasouui pacTeop s NPOsBUTENd N 2

Bona (40---30%) . . . . T00--750 ma
RGO v o e o
Cyapthur natpus Ge3pofibll . .

i
95 2 (wmn C\fd'[hd‘;?HT_ HaTpHA
kpuerananueckuit 250 )

=00

Copa Gesponnas . 5,75 ¢ (MOXHO Opath 6 2)
Coaa Ge3Bo; el e
Bol:la XoA04uan (KoMHATHOH TeM- o i

nepaType) . & A ST b a My

Pactpop JpHIOTOBIAIOT Ta"KHh;)atﬁ;ogopng[ﬁﬁﬁoah:s:q 5:(};1}}:: I;i(

rpoasuTens.  [ToAKpenisionii B it
¢ clle NPOSBACHHA KaKAOH JEeHTH

?!Iziaﬂi{:;?uggme, q’r%ﬁm oGl ofbhem MPOABHTENH OCTa-
A0CH HEHAMCHHBIM, ;
Bd1lc'lom<pen.1moum-.\-1 pacTBOpON }"Eif.‘-?l—lo’:TOHBBC%?:?"E)!]:\::THB:
TOM eJyuae, KOrjaa MposiBHTCIbL ncllw..ibagvrcaujb S
qeckH, Ecln ke MpOABHTEIEM NOJbIYIOTCH JH : P}oﬂﬁlei‘g
OT cayuas K cayyaio, TO TpH MPOABJEHHN C:ﬂ nHye o
[IeHKH Henb3st ObiTh YBEPEHHLIM, HTO ngoﬁsmedl;re”;;e‘
gomuacs, Caenyer yyecrb, 4To CTOHMOCTD [[pOH:} t J 1 ne
BRICOKA, a MposiBlenne HCTOUCHHBIM HIIH qaCTE !:nes cLBﬂm
SKUBIIMMEA NpU AJIHTENBHOM XPaHEHHH npm:}ejﬁefla'msu
3aH0 C pHCKOM MOJAYUUThL HEZONPOABICHH o acrsopal
[TosromMy BMECTO TNpHMEHEHHA nonxpen%mom tpKOTOpDM
VOHKHO BOCIOJL30BATLCS APYIHM CHOCODOM, np'}wﬂo Hei-lé~
neflcTBHE - MPOABHTENS CGCTAHETCA nppm.nnsu;%qeﬂm e
MEHHBIM, 8 m{em;o-—yamgqnsan BpeMs ,”\po.” ;-Ha S
PO NeHTHl TIWIEHKN HA 10%, a tperbeil JeHTH h
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1o y
. c];lla(if;eeﬂnafo;ofolapemwem Risi NPOSIBACHHS NepBOl Jek-
: acTeo ; :
CREKUM, P P TPOABHTE/s JIyvile 3aMeHSITh

Temneparypa nposcutens

[Tpoapienne nporex
Texaer HauOogaee NPaBHABHO
R J ApH TeM-
z)e(g;njr(]];c; lposBuTENs or 18 no 20° (B npoasuTese .N% 2 c{TTLe
ABnaTe npu 20°). Boaee HHSKAA
7 20°). . ® BBLICOKAA MJIM HH3Kan
;riznfnepa'r} pa ABIACTCA ONHOM M3 HAMGO/ICE YACTHIX NPHUMH
Tv;é{{ai{;‘zg;o nposeaecnns. KomeGanua xKoMpaTHol TemMnepa
A 10IYT IPHBECTH K TOMY, 4To TLIe :
YT TpHET MY, JEeHKa OKaMercs He-
Tﬂghzgoﬁaﬂeﬂﬁou W nepenposgsiennoitl. [Tpn  nonummenny
Ce.pe%);?gﬁ;eﬂgponsme;m 00pasoBanue METANIHYECKOro
JACTCS, NPH HOBBITIGHHH — [T
. : poucxoauTr Oni-
MTHpeIf. Hanpnyep, mpu npossiexnu MEeTOJTHAPOXHHOHOBEL-
er G[JOSIBHTEJIHMI-I TPUGAHIHTCALHO ONMHAKOBBIE PeayabTA
: JAbTd-
HYI‘I' 3&;3}? MOy UCHBI len Temmeparype 25° B reyenue 6 amu
, Ipi Temneparype 19° p revenne 10 15°
MI y o
B Teuexde 12—13 wmunyr. S
'rem]r?eop:ffgzzmgbﬁg OWHOOK MPOABICHHE CACAYET BECTH npu
h TV e ; B clyyae HeoOXOMMMOCTH
: 'yp : NoxOrpenas
TIEJINI;IHeOX;rd}M\IaH PACTBCD Ntepen nposisaenneM. ITpu ngymii
e pj YP€ TMDOABHTENA MOMKHO NOJMYMHTH YVAOBIETBODH-
bHBIC PE3YJbTATEl, H3MEHAs BDPEMA NpOSBJIEHHS I'Ip H
Ein;ni%aﬁ*ype nposdABuTENs 15° enepyer yBeqnunth HOf;Ma r:[;
peMsl TNPOSBACHHS Ha 20—959 -
Hoe B . ¢ —25%, mpu Temmepatype
;gmnep%?r!;%auggcap&m NposABaeHHn Ha 20—259% pa igl(i
e — COKpaTH - :
s PATHTL  BPEMS TPOABIEHHA Ha
{ H?}{nﬁf:g:{t&g;ﬁm CHOCOGOM ClEAYeT NOABIOBATHCH TONLKO
J BHBIX CIYUAAX, KOTAA HEBO3M
% 103KHO OXJI 3
ﬁgg nunorpemﬁnponamenh. [lpu Ttemmeparype Hnm:ﬂrgi*
SIBJSITH BOOOLIE He Caenyer:
o » CAELYeT; NPH TEMIepatype Bbille
£ JIABHTECSH KeJ ! 2T
Ly p elaTHHA CBeTOYVBCTBHTEIBLHOIO
Bpemsi npoasaenns nienok

Bpemst nposisrenna kammoil naenxu npu 20° yi
ia ee ynaxosre. OHo o6bluHG KodeBaeTces (nf;n no} aga“(j
HHH MTOMIOBBIM  ME/KO3CDHHCTBIM MpOSBHTEN -H?\?OB‘;
B npefenax or 6 go 12 munyr. ' e
Tmm);: HPOABIEHHR APYTHMH MeAKO3ePHHCTBIME  HpOsIEH-
MH TPYAHO CKasaTk 3apaHee, CKONLKO MHHYT MOHALO-
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GiTca ANA MPABHALHOTO MPOSIBJAEHUA AanHOil nuenki. Ha

YNaKOBKe MAaTPOHOB C FOTOBBHIM [POSBHTEAEM 0OBIMHO yKa-

IpIBACTCS BPEMSA TPOABJICHHA HM MHJeHKH. ITO ofuiee yKa-

3aHue Hepenko BBOAHT (otorpadon B 3a0JyHIeHHE, TaK

KAK OHO HE YUHTHIBACT, YTO PAasHBIE NACHKH TPedyloT co-

BEpUICHHO PABJHUHOLO BPEMEHH NPOABICHHA, [Tosromy npH

HOMB30BAHHM TOTOBBIM TNPOSBUTENEM Jyulle ONPEIensiTh

HEOOXOMIMOE BPEMA TMPOABJEHHS NPEABAPATENBHON MPO-

Golt, T. e. caegarh CHUMKH OAHOTO H TOrO IKe obnekTa ¢

HECKOJBKHME  DA3JIHYHBIMA  BBUAEPIKKAMH, IHPOABHTL HX

HMEIOIIHMCS TOTOBBIM TIPOABHTENEM JUL TJIEHOK M[pH 20°

B TEUCHHE CTOJILKHX MHHYT, CKOJBLKO yKa3dHO Ha YIaKOBKE

[JIeHKH, 4 BaTeM [OBTOPHTL CHHMKHM TOTO IKe obneKra

(B Tex e YCJAOBHSIX, C TEMH Ke BBIAEPIKKAMH) H [POSiBUTH

HX TeM e mposiBuTencM, mpH Toil Ke TeMmeparype, HO

H3MEHHThL BpeMs MPOABJICHHA,

[lpu cbeMke Ha MJEHKAX, B3ATHIX U3 ApPyrofl mapTuu,
WK TPH  MCHOJbB30BAHKMH [POSBHTENs, HPHrOTOBJICHHOTO
no ApYroMy pelenTy, MOMKHO OrpaHMUHTLCH TPEMHA npoo-
HBIMH CHHMKAMH (OAMH CAENaTh C BBIAEDIKKOIN, ONpepesieH-
HOM 110 TAOAMILAM HJIH ¢ MOMOIILIO 9KCIIOHOMETPa, a 1Ba ApY-
[HX — C BbIAEPIKKOHN, YBeNHUEHHOH H yMEHbIIEHHOM BABOE),
HO Jyulle AemarTh WX NATh (T. e. fenatb elle 1Bd CHHMKA
¢ BHIIEPIKKON, YBEAHUCHHON H YMCHBIICHHOM BUETBEPO).
OThedaTky ¢ HELaTHBOB, CHSTHIX ¢ NPaBHALHOM BBIAEPIKKOIL,
JenaloT Ha HopMaJibhoil Gymare (Ne 3 man Ne 2, B sasucu-
~ MOCTH OT TOrO, KaKoif H3 HHX pacnojiaraer ¢otorpad pasn
. nanpHefiiero nedaranus). [IpH nmeyataHni C/lIeiyetr cTporo
| CcoBJoaAaTh YCA0BHA, KOTOPbe Oblin ONMCaHel B [JdBE 2
. B ocoBeHHOCTH BaXKHO NPABUJBHO ONpefeiaTh BELACPXKKY BO
ppeMst HeuaTaHis M [POABISTE OTHEUATKH NONHOCTBIO. Orne-
| 4ATOK, NOJIYUEeHHBIT Ha oymare Ne 3, MOMKET OKA3dThCs C/IHIL-
| KoM KOHTPACTHEIM, HJH, HAOOOPOT, HEAOCTATOUHO KOHTPACT-
. HpIM, cepbiM, 03 COUHBIX HEPHBIX TOHOB H CBETJBIX yqdcr-
KoB. B 3aBHCHMOCTH OT ITOJYUEHHOro pPE3YJbTaTd, BTOPYIO
cepiio NPOGHBIX CHHMKOB TPOABIAIOT MEHbLIEE MAH BOJIL:-
| HIee BPEMSL.

~ Ec/ii HeraTHBbl GHI/IN MPOSIBICHBL B TEUCHHE CTOJBKHX M-
| HyT, KAK YKA3aHO HA YNIAKOBKE, a OTHeUaTKH C HHX HA HOP-
| MaJbHolt OyMare OKasajlMch CUIMLIKOM KOHTDACTIHBIMH, TO
| BpeMsl NpOABJEHWS BTOPOH MAPTHH MPOOHBIX  CHHMKOB
| MO0 COKPATHTL, HATIPHMEpP, Ha OJHY TPEeTh; 3aTeM le-
AAl0T OTTEuaTOK © JIyULIero. #3 NPOsBJCHHBIX HCTaTHBOB
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(r. e. ¢ Takoro, Ha KOTOPOM OJMHAKOBO XODOUIO BHLL
nofpoGHoCTH M300paMeHis Kak B HanOo/jee NpospadHBIX,
Tak ¥ B maubojee miaoTHBIX yuactkax). Cpaphnpaa ofne
YaTKM C HEraTHBOB, NPOABJCHHLIX B TEUCHHEe PA3JIHYHOTO
BpeMelHt, MOMIO CyAlTh 0 TOM, KaKoe BpeMs TIPOsBJICHNHA
A0 JYHIINE pesyiabTaThl. JTO CpABHEHHE JaeT BO3MONK-
HOCTb He TOJNBKO ONPEACHHTH MPABHJILHOE BpeMs NposBJe-
HHsl AAHHBIM NPOABHTEAEM, HO H (DAKTHYECKYIO UyBCTBH-
TEABHOCTL AAHHON TUIeHKH MpPH 3TOM BpEeMEeHH NpOsiBIeHHS.
BeposTace BCEro, UTO MpPH YKOPOUEHHOM BPEMEHH NpOAB-
JeHHs JaydliEm OyHer Herarus, CHATHI HE ¢ Toill BBIAEPK-
Kofl, KOTOpas OKasajach NPaBHILHOH 145 BPEMEHH TMpo-
ABJAGHHS, YKA3aHHOTO HAa YNAaKOBKE [VICHKH, a HEraTus,
CHATHIL ¢ Goanlrell BLIIEPHKKOIl, DT0 NOKA3LIBAET, BO CKO/b-
KO Pa3 YMeHbLIAETCH HYBCTBUTEJNLHOCTL [WIEHKH TPH YKO-
POUEHHOM MPOABJIECHHH.

PeayabTathl HENPaBW/ibHOTO NPOABAEHUA

OTKIOHEHHS OT TPABHABLHBIX YCIOBHIl NPOABIEHHA TIPH-
BOAAT K TOMY, UTO TJIEHKA MOYMKET OKA3aThCA NEPenposn-
JeEnoit nau HepanposieaenHoi (puc. 37).

[lpu nepenpoaBJeHNnH H30OpaMeHHe BCEX SPKAX
1peMeTOB NOCTHTACT oueHh O0/BIIOI INIOTHOCTH, HX Je-
raip Tpyaso pasanunth. Ha ornmeuatie TaKHe Hpe/METHI
naoGpamatores Oeabivy nardaviu. [Tpu NpaBuALHOH BbI-
JepiKKe W 0P TepeepKKe MOBBILIACTCS NJOTHOCTH BCEX
YUECTKOB MEPENPOABICHHOr0  HeraTHBd, Ecot Ke npu
oLeMKke Gul1a JOTVIIeHA HeA0AEPIKKd, TO CIHUIKOM Z0Jroe
NposIBEHHE HE CMOKeT Hempasith ee. [loapoGnoeti H3os-
pamenns caabo OCBEUIEHHBIX NDEAMETOB He MOryT Mo-
SBUTLCH HA HEraTupe, W MpH [epelposiBleHdy Hexpoaep-
AKAHHBIE YUACTKH Heratnsa OYAYT JHLIb MOKPHIBATHCA PaB-
oMepHoit cepoil Byadbio. [lepenposiBieHHbIE HEraTHBLI
MaJo MPUTOAHEL JTf VBEJMUEHHH, TAK KaK TPeOyloT oueHb
IPOOJIKHTEABLHBIX BRIIEPIKEK NpH neuaranuu. Kpome Toro,
MpH  MepenposiBeHHH SAMETHO YBEJIHUHBACTCS  SEpHH-
CTOCTh.

[Tepenposinienie GbiBaeT Ualle BCErO  PE3yIbLTATAM
CHAMMIKOM NPOAOJIKHTENBHOTO MPOSBIEHHsT WK [OBHIIeH-
HO TeMmepatypsl IIPOABHTENA.

HenonpofByaeHHBIE HEraTHBR [PO3PAyHLL, [pPH-
geM HX OTAeNbLHbIE VUACTKH Malo pasmuuaiorces 1o mioT-
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- HocTd, HO HoApolHOCTH H300paKeHHd MOXKHO XOPOLO pas-
. JIMYHThL BO BCEX YYacTKAaX HEraTHBOB, €C/IH pAacCMaTpPHUBATH
HX He HAa MPOCBET, a Hajl JHCTOM oenoit Gymaru. [loppod-
HOCTH H300pamenns B Tenax (crado ocBEUIEHHBIX yHact-

Puc. 37. Peaynntath Hemo-
APOSIBACHUA W Nepenpossie-
Hit,  Bee cHuMkH  cnenatbl
€ HeHSMEeHHOH  BeIAepHKOit
W NpOABAEHEl  OJHHAKOBBIM
(Ne 2) upoapurenem, HO B
TEYEHHE pPa3THYHOrO BpeMe-
HH. Beepxy: HeraTHB NpOsB-
Jacs 6 MEHYT — NpaBiib.
Hoe nposisienne. Buusy cie-
Aq: HeratMm  npospasiies 2
MUHYTB ~— HELOnposBieHne,
Bruay cnpasa; €Heratus po-
apnagca 12 MuHYT — nepe-

MpostBIeHE.
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Kax HerartuBa) He BHAHBI TOJABKO B TOM ecllydae, eeadu Mpn
chemKe Oblla jonyuieHa nepopepaia. Ilpu pacemarpuna-
HUH  HEraTHBOB, KOTOPBIE KAMKYTCH HEIONPOSIBIEHHBIMY,
MOXCHO JIETKO OLIKOUTLCA: HEPEAKO OBIBART, UTO HEraTHs
Kamercsd CHAMIIKOM TOHKHM H MAJOKOHTPACTHBIM, HO MpH
MEYATAHUH € HEro Ha HOpMadbHolt OGymMare HOJYyHAeTCH
NOJHOUEHHBI] OTMNeYATOK, Ha KOTOPOM HMEIOTCA BCe TOHA
ot Gesloro io rayboxoro HepHoOro, a noapoBHocTH H3odpa-
JKCHHSI XOPOUIO BHAHLL KAK B TCHEBHIX, TAK H B OCBELILEH-
HEIX yuaerkax cHEMga. Ilostomy o HpaBHALHOCTH NpOsAB-
JEHHs BCErga Jyulle cyautTs JHWIL M0CHe TOro, Kak ¢ He-
raTuBoB OGyAyT CAeiaHbl MpoGHLIE OTACUATKH HA HOPMAJb-
HOM Bymare.

Henonpossnenne niuenxy oOBYMHO ABIAETCS peayabra-
TOM HCHOTB30BAHMS HUCTOUIEHHODO, HCMOPYEHHOrd NposABH-
TENR HJAH  PE3YABTATOM CAHIIKOM HHBKOH TemMuepaTypul
nposigitedss. JIuubh B peAKUX cayuanx OBBAET, YT IJeHKA
HETORPOABJEHA H3-33  CAMIIKOM KOPOTKOrO  BpeMenit
npoasienus, C  HEAONPOARACHHBIX  HEraTHBOB  IOYTH
BCErla HeCVIOMHO MONYUNTE MOJHOUEHHbE OTHEUaTKH, Che-
JaB HX ©a Kourpactheir Oymare (cM. raapy 8), Toraa
KaK ¢ MepenposiBieHHBX HEeraTHBOB XOpOUIHe OTHedaTH
NOAYYUTE oO4eHb TPYHAHO, 4 HHODAA W HEBOZMOMKHO
BOODIILE,

BepHucTOoCTE Hérarusos. [lpoasnennoe H3o0-
pamenie COCTOMT M3 HaCTWIL MeTtaaauueckoro cepe6pa mir-
UTOIKHOIN BEJIHUHHB!, KOTOPHIE 1a3Ke [pH yBEAHUEHHH B Je-
CHTKHE pas HepasauupMel riazom. OLHAKGC 3TH YaCTHUA MO-
ryr OPasoBLIBATE B NPOMBICHHOM CHO@ CKOMJIEHHS, KOTO-
pble IpH VEeNTHUeHHAX AeTAI0T H300pakeHne OAHOTOHHOI,
cepoil TOBEPXHOCTH HA OTIEUATKE HEOAHOPOAHBIM, 3€pHH-
CTHIM.

Yro6el wuafewars NOABJICHHS 3€PHUCTOCTH, CIeayeT
CHUMATE HA NJEHKAX HH2KOH M CcpemHedl YyBCTBHTENLHO-
et (zo 65 epupny 'OCT), cBeTOuYBCTBHTENBHEIL c/oil
KOTOPHIX COCTOHT M3 HAHBonee MOMKHX KpHeTaanos Opomi-
CTOrO cepebpa; NMpH CHEMKE Jydllle HE AONYCKATL Hepescp-
sex. OcoGeHHO K€ BaiKHO NPOABAATL MIGHKY TOMLKO B
TeyeHHe HEODXOARMOro BPEMCHH, HH B KOeM ciayuae He Ji0-
nyekas nepenposipiedus. Ha ornesatkax ¢ HEratupos
63X 6 e BepHUCTOCTE 3aMeTHA PEAKD, TAK KAK jame s oi-
nevarka pasmepom 24324 ea 1pedyercs JMIL YETHIpeX-
KpaTHOE yBeJHUeHHE.
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FITABA BOCHMAMA

KAK OEJATbH XOPOIIHE OTINEYATKH

JLast Toro uroOBl CAeNaTh JYUUIHe OTHEYATKH, Kakue
MOKHO  MOJYMHThH € HEraTuBa, Ba¥KHO BLINOJHHTE TPH
OCHOBHBIX VC/IOBHS:

3 1) Toudo onpemreauTh BHIIEPKKY, HEOOXOAHMYIO A
. feyataHMs ¢ AaHHOro HeraTusa (npu noMolM npolbl, onu-
. caunoil Bo 2-il raase);

2) npaBuarHo mopobpats HoMep OymarH, Ha KOTODOH
‘MOMHO MOJYUHTE JIYUIIKE OTNEY4TOK, T. e, CHedaTh Npod-
HBIE OTHEUATKH Ha HODMalbHoll, 8 3aTeM, ecdy NOHAZOOHT-
| Cfl, HA MATKOH MM KOHTpacTHOH OyMmare;

3 3) NONHOCTHIO MPOHBIAThH, SAKPENVIATh H XOPOIIO Mpo-
. MbIBATH OTIEUATKH,

. Kpome roro, npH HArOTOBACHHH OOJBLUIOrO YHENa OT-
| [CUATKOB Hedh3d AOBOAHTL TIPOABHTEAL A0 HCTOUICHHA;
TeIVET BOBPEeMH 3aMEHATH ero CBeH M.

fMonpdop dorobymarn K HeratHey

HaunGosee BajkHOE pasJHude MEKLY OTACALHBIMH COp-
avu  oTelyMarn 3akJaluaeTcda B TOM, UTO OHH, Kak H
eHKH, MO0APa3AeNAIOTCH 0 CTENEHH KOHTPAaCTHOCTH,
B zasucumoctit or toro, Kax GoroOymara nepeiaer Ha
| OTHEYATKE CTENeHb KOHTPACTHOCTH, NOJYYCHHYIO Ha Hera-
THBE, OHM ACIATCA HA MATKHEe, HODMa/adbHEE, KOHT-
AcTHBE H 0000 KOHTpacTHB e Crenedb KOHT-
2CTHOCTH COPTOB (hoToOyMari 0b03HAYAETCH HAasBAHWEM H,
pome toro, HoMepamu (¢ Ne 1 no Ne 7). Uem Gosblne HOMep
Maru, TewM BEILIE CTeleHb ee KoHTpacrHoctd, Msarkue
ta Gymarn oGosHavalores HoMepom |, HOpManbHBIC —
Mepam# 2 n 3, KoHTpacTHBle — HoMepaMu 4 u 5, 0co6o
HTpacTHble — HoMepamn 6 n 7.
Tleuaranne ¢ OJHOrO M TOrO K€ HeraTHea Ha coprax
MArd PasJuuHoOl KOHTDACTHOCTH [J4€T pasHble pesyilb-
bl Eciin meratus Obll NPOABIEH NpaBHIbLHO, TO OTHE-
¢ Hero genalor ka HopMaaksHoit Gymare. Ilpu newa-
4HHH Ha HopMasJbHOI OyMare pasHULla MeMXLy CAMBIMH
TALIMH B CAMBIMH TEMHBIMI  YYacTKaMH OTHeyatka
¢l OpuONH3UTENEHO TAKOH e Kak Ha HeraTtupe.
Ipu nevaramnn Ha KOHTPACTHOK Oymare pasHHILA MEXALY
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CRETABMH H TEMHBIMH YUACTKAMH OTHEYATKA 3IAMCTHO I10O-
BHILlAeTCHd, a TPH MedaTaHHi Ha MArKoH Oymare sta pas-
HHUIld HECKONLKO MOHHACAETCH 0 CPABHEHHIO C HOpMﬂ.ﬂbHO!‘-‘T
Oymaroii. Uem Menwlie Homep OyMary 1o KOHTPACTHOCTH,
Tem OOMLIIEe KOJHUECTBO TOHOB, [POMEMKYTOYHBIX MEmKay
Oe/IBIM I YEPHBIM TOHAMH, MOMHO NOMAYUHTH Ha OTNEYaTKE.

Hsis MoJyueHHst OpaBHIBHOIO 10 KOHTPACTHOCTH OTHE-
yaTKa Ijeoﬁxn,uumo ONpele/IiTh, K KakKoMy THIY OTHOCHTCH
Ka /bl HeraTMB MO CTeNeHH KOHTPACTHOCTH, H B 3aBHCH-
MOCTH OT 3Toro nogobpath HVKHBIH copt Oymaru, Kak
MPABHJIO, €O CJHIIKOM KOHTPACTHBIX HETATHBOB CJELyeT
neyaraTs Ha Gymare Ne 1, ¢ HOpMaJbHBIX HEraTHBOB —
Ha HopMadbHOH Oymare Ne 2 uam MNe 3, a ¢ majnokoHTpa-
CTHLIX HEraTHBOB — Ha KOHTpacTHoil Oymare.

Oco6o KoHTpacTHhle Oymary OpH NeYaTaHHA CHHMKOB
¢ HATYpbl TMOYTH He MCOoab3yioTcd. OHM MPHMEHSIOTCH A1
NeyaTaHHs MEPECHATHIN UepTexied W ITPHXOBLIX PHCYHKOB.

Tabnuma 9 HoMoraer ONpeLenuTh THI HEraTtHBa Mo
KOHTPACTHOCTH NpH paccMaTpuBayuy ero Ha npocser. On-
HAKO TpH OlleHKe 'KOHTPACTHOCTH HeraTtHBa Ha a3 Jerko
ouwmbuTeca, Jlyuule Beero mogodparth Gymary K Heratusy
NpH NOMOILH TPOGbHI, KOTOPAs ONHCHIBACTCS HUIKe, i

Jas toro utoOb nopoOpate Oymary TpeOyeMOH KOHT-
PACTHOCTH, Ha TIEPBLIX MOpPAxX Jyulie gedath NpobHbE 0T
MeuaTKH HAa pasjyuHbly OyMarax coO BCEro Heratusa.
B nanpHelimiem, mo Mepe HpHoOpeTeHHS HABBIKA, L8 3KO-
HomMHH (otoGyMarn MexHo Oyier aenars npoOHele oTme-
uaTkd Ha HeGONBIINX Molockax GymarH Tak, 4ToGnl Ha
BCEX MOJOCKAX [MOJAVUMICH OTNEYaToK OAHONH H TOH Me ua-
ctu Heratupa. [lcuoeky kaaayr ¢ TAKMM pacdyetoM, 4Tolbl
Ha Hell MoJy4Hics OTTeYaTok CBeTJHX, CPeHUX [0 SpKo-
eTH M TeMHbIX npenmeroB, Ecan ortnedatok moayuuics
Ma/JIOKOHTPACTHBIM, CEpBIM, TO CAEAyIOULyi0 Npody Aenait
Ha KOHTpACTHOH GyMare Ne 4; ecau OTHEYATOK CJAHLITKOM
KOHTpACTeH, HOBYIO Mpody meuaralor Ha Oymare No .

CpaBHuBaTh NpodHbIe OTHEUATKH CJAELyeT He NpHU CBel
OpaHKeBOro MAH KpacHoro Gouaps, a ToALKO Npn 00w
HoM ocgeutenny. [lpu cpaBuurensno cradom csete naduo-
patopHoro QoHapsa WIAH JaMibl OpaH:KeBoro ceBera oTie-
YATOK BBITVISAHT, BO-MePBLIX, 3HAuUHTE/IbHO TeMHee, 4eM
npu oOBIUHOM OCBEILEHVH, a BO-BTOpPBIX, KOHTpactHee. [lo-
5TOMY AJIS1 CPABHHTEALHON OLEeNKH HYMKHO Ju60 BBIHOCHTD
OTMeYaTKH M3 TeMHON KOMHAThl Ha CBeT, JHOo 3aKarath

14()

Tatauwa Ne 9
Moabop Gymarw B 3aBHCHMOCTH OT HOHTPACTHOCTH Heratuna

OcobeHHOCTH HeraTHE BPH DACCMATPHBAHIE

Tun weratHsa Hd NpOCHET Crea¥eT nedarare

Kourpder- | [Mpospaunpie (coersie) y4acTki He- Ha sarkod
HBIH (B0 rATHBA PEIKO OTAHUAIOTCH OT [MUIOTHBIX | Gyumare Ne l
smeCTRUi He- | (TeMupix). Cpernix HAOTHOCTEH (Cephix
PATHE) YUACTKOB) HOUTH HeT

[oApoBHOCTH HIOOPHAIKEHTIT MI0X0 pa3-
JIMIMBE KAK B OIIOTHBIX, TaK H B Opo-
3PAMNBEIK YMACTKAX Herarusa

ToApOOHOCTH MAOEPAMKEHIA P a3IH Y HM B! Ha sopmadib-
TOABKO B IOTHBIX YHACTKAX HEratiBa. |Hoil Symare Ne 2
Ocra/bHbie YHACTKH Heratisa 0poapad- i Ne 3
}I]hle‘ e nonpodnocret ‘

0

Hopumaie- |  Mexay npospaudbip H  IMIOTHBIMH Ha nopmaib-
HEBtil 110 KOHT-| YHACTKAME  €CTh GoABLIOE  KOMHYECTEO (HoH OyMure Ne 2
pacTy  Hera-| MPOMewyTOUHLIN mioTHOCTEH  (CBETJBIX, |uin Ne 3
THB CHETVIO-CEPBLIK, CEPLIX, TEMHO-CEPEIX) ¢ Mo-|
CTENeHHBIMY [ePexolany 0T OJHOH eTe-
meHK NAOTHOCTH K ApYyroil

[ogpoGucery  n300pameHns  Xopowo
pA3NHLAMB. W B IIOTHLIX H B Upospay-
HBIX YUaCTRAX

Msofpameniie OAHIAKOBO XOPOIIO BHA-
HO KAK [(pH  pacCMaTpHBaHHE  OPOTHE
CHALHOMO HCTOUHIKA CBETA (POTIHE. OKHA,
damnul), TaK i OpH OpoeMoTpe  Hai)
Ancron Oeqeil Gynmari

Mano on- | Bee siofpamenie cocront 3 cped- | Ha konrpact-
TPACTHBIH He-) HIIX VIOTHOCTEH —Cepoe Hoit Gymare Ned

parHe  (Msr- . i Ne O
| it nar ps- | Pasandns mexdy nanGoaee DVIOTHBIAN

auﬁuerams} i wawbosaee  Opu3pAuHbIME yUYACT KaMH
HeratHBd HEe3HauHTeJbLHEL

_ cBet B NOMEHleHHH S neuatanud, He 3a0biBas yOpatb

JAaiiac PorodyMark B HAKCTLL H 3dKpBITL HX.

; Pasquupple 0o KOWIpPACTHOCTH copra Oymar oORYHO
TpebyioT HeonnaxoBoil BhiiepAKH. TIPHOIISHTENLHO MOXK-
HO CKA3ATD, UTO A HOAYYEHHSE OTNEYaTKd Ha KOHTpacT-
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Hofl 5yr~mre NPHAETCA YBEIHUHTH BBILEPIKKY (Mo cpaBHe-
HHIO ¢ Tolf, KoTOpas notpefoBanach AJAs HOPMAaJibHOM GY-
Maru) B noatopa-asa pasa. OpHako Heab3s CKasaTh 3apa-
Hee, BO CKOMBKO Pa3 ofHa Oymara uyBCTBHTENBHEE Ipy-
rofl, TaK Kak YyBCTBHTEILHOCThH PAs/iMUHBIX MaprThil Gyma-
TH OJHOTO H TOFO K€ COPTA H HOMEpa, BHOYIEHHBIX Aame
oaHoli dabpuxoll, MomKer pasanuarses. Kpome Toro, omna
3aBHCHT OT BPEMEHH, KOTJa Obina BEIyleHa 6ymar’a, oT
YCJIOBHI, B KOTOPEIX OHa XpaHuaack, H 1. & CpaBHATEL-
HYIO UYBCTBHTEIBHOCTH HMEIOLIHXCS OyMar JIerko yeTaHo-
BHThL NMpo0oH, cAenaB OTNeUaTKH ¢ OJHOrO HEeraTHBa Ha Oy-
Marax Ms pasHblX NAKeToB (Kax 3T0 ObL10 ONHCAHO B Iiia-
Be 2) ¢ PSIAOM pasiHuHBIX BhigepHer. B 1o Ke Bpems 1 p
NeYyaTaHuH Ha KOHTPAacCTHHX OGymMarax BEH-
HepKKYy HeoOXOAMMO onNpejpedfaATs ocoded-
HO TOYHO, TdK KAK Majciilliie OTKIOHEHHA OT HeoGXo-
IUMOIl BEITEDIKKHM pe3Ko yXyALIAIT KauyecTBO OTHEYATKA.

[Mpapusipurit  nogbop (oTOOYMArH 10 KOHTPACTHOCTH
TO3BOJAET HCHPABHTHL OLIMOKH, JONYUIEHHbIE OPH NPOAB/IC
nuy, TlpH 970M ¢ HeTONPOSBIEHHBIX HErATHBOB JIErye Mo-
JAYUHTH MOJHONMEHHBIE OTHEYATKH, nedaras Ha KOHTPACTHOI!
(a B HEKOTOPHIX cayuasx maxe Ha 0co60 KOHTpacTHOH) 6y-
Mare, 4eM MpH MeyaTaHHH C MePeNposBACHHBIX HCTaTHBOB
Ha wmArKoil Oymare, [MepemepKy n HeZOAePKKY NoAGOPOM
OyMar# MCIPAaBHTL HE/b3S. :

Dororpaduueckne GyMArn pasiHuaiOTCd, KPOME cremne-
HU KOHTPACTHOCTH, MO XapaxkTepy MNOBEPXHOCTH, [0 4ys-
CTBHTEIBHOCTH, MO TOJUIMHE NOLJIOKKH (TOHKAS HOMIAOMKKZ
HJIH_KAPTOH) u ee upery (Genas, KpemoBas u ap.).

IMo xapakrepy nomepxHocTH (OTOGYMarn pasuemsior-
cA Ha:

1) rmaniter bl e,

2) IOXYMAaTOBHE I MATOBEE,

3) Gymarn ¢ WEPOXOBATONl NOBEPXHCCTBIO, KOTO-
pBle B CBOIWO OUepeis MOAPAsIeasioTes Ha MeNKO3epHHCTHE,
;pynﬂoaepﬁacme, DapxaTucrhie, ¢ THCHEHON NOBEPXHOCTHIO

Ap.

BriGop nopepxHoctn Gymars 3aBHCHT oT camoro (horo-
rpaha. B to e Bpema npu BhGope noBepxHOCTH (POTOOY-
Marg Clefyer y4ueerh, YTO PAsHUCBag Oymara CrocoOHa
Aapath Gosee COUHbIC YEPHBIE TOHA, ueM MaToBad. HauGob-
Ilee NOYEPHEHHE MAaToRoil Gymars Beerna Oyaer mpoHsBo-
AHTH, 10 CPABHEHHIO ¢ HAHGOJLIIAM TIOUEPHEHHEM TIsH-
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iepofl Gymarp, BRUEYaTJeHUe He YHCTO 4YepHOro, a ceposa-
toroe ToHa. Kax mpaBwiio, HA TaAAHIEBLIX OyMarax meua-
1al0T BCE HOKYMEHTAJNLHBIE W TeXHHUECKHe CHHMKH, ocober-
HO ecaM BAXKHO NepeaaTh MejkHe NojipolHocTH H30GpamKe-
qUS, TOTAA KaK MOPTPETHl M BUABL NEYaTalorcs o6bYHO Ha
MATOBHX OyMarax. 3epHHCTOCTL HEraTHBA [PH aHAUHTENb-
HOM yBeauueHyn Oojee SaMeTHa HA TIAHUEBLIX Oymarax,
uyeM Ha OGymarax ¢ HIEpoXoBaTol NOBEPXHOCTLIO.

ITo uyBCTBUTEJNLHOCTH OyMard pasiuyaloTcs B SaBHCH-
MOCTH OT BeIeCTB, KOTOpBIE BXOJAAT B COCTAB HX CBETO-
yyBCTBMTEABHOrO cnosf. HanGosiee 4YBCTBUTEALHL K CBETY
i GpomocepeOpsHbie  Gymarn  «YBHOpoM» H «DoTodpoM».
| Bpomocepebpsanble Gymary ayuiie Apyrax Oymar NOAXOAAT
A NeYATAHHSL C© TJIGHOUNBIX HEraTHBOB; OHH ORMHAKOBO
| [purofMBl U8 KOHTAKTHOro criocoda fevaTtd W Aa yBsean-
| uennil. XuopoGpomocepebpansie Oyvarn  «BpoMuopTpers»
| o0aazaloT NpEMEPHO BABOE WIH BTPOE MEHbIIeH 4YyBCTBH-
| 1elbHOCTHIO, HO TAKIKE HCHOL3YIOTCA Kak IJ5S KOHTaKT-
| Hoil TevaTH, TAK W L YBETHUEHHI,

XaopoGpomocepedpanan Gymara «Koutalpon», X1opo-
cepeGpaman Gymara «DOTOKOHT» it fiogocepedpsuas GyMa-
' ra «MoMOKOHT® HMEIOT HHM3KYI0 UyBCTBHTENRHOCTb H TI0-
. STOMY NPHMEHAIOTCS B OCHOBHOM LA KOHTAKTHOIl HeyaTH.
. Otu Gymard MOXKHO 00paGaThiBaThL He TOJBKO HPH Kpac-
| HOM WMJH OpaAHIKEBOM, HO M NpH KeJNTOM CReTe.

[TomMHMO HH3KOH uyBcTBHTeAbHOCTH, Oymara «Konra-
GpoM» OTAHYAETCSE OT GpoMocepetpAHbIX Oymar Tem, 4To
| naer BoaMomkHOCTH Ges NOTONHATEIBbHON 00patOTKH 0OMIY-
| yarh OTHEMATKH, OKPALIGHHBIE HE TOJLKO B UYepHbie, HO H
| B KOpHYHEBbIE H KOPHUYHEBO-KpacHble TOHA. Bymara «Mone-
KOHT» ndeT OTIeUATKH, OKpAlleHHBe B 3€/JCeHOBATLIE TOHA.
Bridop doTolymaru no TOJUIMHE TOAJNOKKH H ee UBETY
SABHCHT LEJNAKOM JIHIIB OT BKyca (ororpada.

CamopebHEI CTAHOK A/ KOHTAKTHOH mevarn

[leuatanne NpH NOMOILH DPAMKH CBA34HO C TEM Heya06-
BOM, UTO /L5l K4¥KIOTO OTHeYdTRa MPHXOAHTCS 3aXKHUIaTh
et B nomettenun gas nexaty, Ipn sTom KaMIBL pas He-
omuMo yOupaTtL ganac GoTodyMarn B UepHbIe NAKETHL.
Topaspo yAoGHee meyarath HpH NOMOWM CraHKa Il

HrakTHol neuatH, CTaHOK HECAOKHO Cle]aTb H3 PaMKH
LIS KOUTAKTHOH OEeYaThH W Jio00ro ALIHKA HJH KOpoGKH
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(pmc. 38). B BepxHeit wacrd sudKa NOMEWAIOT PAMKY JLJis
KOHTAaKTHOH MevaTd. Buuay suiuxa, B UeHTpe, YKPENJasroT
MAaTPOH [JIst SMEKTPHUECKOH JaMnbsl (Ayuile MOJOYHON N
MaTOBO#) MOLIHOCTLIO 15—25 67, a pALOM ¢ HEM — naTpoi
AJIsl KpacHoW Jiamnel. BMecTo nocnegHel MOMKHO HCIO.1b30-
BAThH OCBIUHYIO JdMITy, 0GepHYTYIO IIpO3pautoil kpacuoil Gy-
Maroff, KoTopas HHOTIA YIo-
TpedaAeTcss A 34BEpTHIBA-
HHA naeHoK. Jlamna kpacuoro
cBeta cHaGiKaercs OOGBLIYHBIM
BRIK/IIOUATRNEM; M/A nedara-
HUSl yROOHEe KHONOYHEIH Bh-
KJIOYaTedb, YIIB H  UIeJH
SMHKE HJIX KOpoOKH OKJeu-
BAlOTCA YepHO#H mioTHOH Gy-
maroit. [Has  pasuomepuoro
OCBEMIEHHS BCEH MJOLIadH He-
- TaTHBA PacCTOAHHE OT JaMIbi
10 Heratusa JOJIZKHO OHITH He

5 Menee 25—30 cm,
- IMpn newatanun B cranke
FOPA30 JierYe, 4eM B paMmke,
Puc. 38. Cxema yerpoficrsa  ormepsrs BbIIEPIKKY, Ofpeje-

CAMOAEJLHOrO CTaHKA [ ' ey o 0e
KoHTaKTHON Hegarn  (seprn.  “ICHHYIO npoboli, TaK Kax He-
KaabHBlli Da3pes crama): TaTHB BCEPJa HaXoAWTCs Ha

I —DaMka nim KoHTakTHOH newarw; SRHOMEHUOM * Paccionymy or
2 — MaroBo¢  crekdo; J— aamiia s HEUATAIONLeH JTaMbl
leMATABNA; 4 — Kpachas namna; § — i
BEIRITIOYATeNH JLas nevsaTamuled H l—IpH II{[J]}‘[LIHP] y B e -
XpacHolt aau, YHTE S ero ynoGHo Henodi-
B0BATH HE TOJBKO ISl VBe/H-
UCHHA, HO # (NPH H3rOTOBJACHHH KOHTAKTHHIX OTHEYATKOR)
B KauecTBe HCTOYHHMKA cBera, A 910T0 Kopnye yBeanyute-
/T TIONHUMAIOT HA BHICOTY, HOCTATOUHYIO M5 OCBELIEHHS He-
Farhed, € KOTOPOro OYAET NPOM3BOANTBCA NEUaTAHHE, I
YCTAHAB/IHBAIOT JAMIY B TAKOe NOJOMEHHEe, NPH KOTOPOM
IKPaH YBEJHUNTE/ OCUBEULIAeTCsH paBHOMepHo. Ileuarauue
NPOH3BOANTCA B PAMKE /Il KOHTAKTHOM IMEUATH TeM e 110-
PALKOM, K4k OBbLIO VKA34aHO BHILE, AW 6e3 Hee — MpH rno-
MOHIM  CTEKJA, KOTOPBIM Heratue H (orobymara [HJA0THO
NIPHIKHMAIOTCS K SKPAHY VBeAHIN e,
[Teyatanue KOHTAKTHBIM CROCOBOM MPH IOMOULH YBCli-
HHTEIS HMEeT psif npeumyliects: 1) Bce yyacTkm HeraTHBa
OCBELLAIOTCSl ITYyUKOM HaNpaBJeHioro ¢ReTa paBHOMEpPID;
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2) OCBELIEHHOCTh HEraTHBa JErko H3MEHiITh KAK OpH Mo-
MoOIH anadparmbl 00BEKTHBA YBEJTHUNTENs, TaK H NyTeM
YCTAHOBKH KOphyca YBeJHUHTE/s Ha O00JLIIEeM HJIH MEHb-
meM pacCTOSHHM OT 9KpaHa; 3) Tak e KaKk u NnpH moJb3o-
BaHHH CTAHKOM [/151 KOHTaKTHOH nedartd, sanac (oTo6ymaru
He HYKHO yOMpATh B CBETOHENPOHMILAEMbIE MAKETH!, BIOJHE
JOCTATOYHO MOMECTHThL Meway (hoTodymaroit H ysejdudTe-
JeM Kakyio-n1ubo wHpMy; 4) HakoHell Ha KpaHe YBeJHYH-
TeJisl 0YeHb YA0GHO JenaTh NpodHble OTNeYaTRH AJs onpeje-
JICHHSI MPaBHJABHOH BBLIEPIKKH, 34KpHIBas KapTOHOM HJH
CBETOHENpOHHILaeMOlt 6yMaroil yacrs HeraTHpa ¢ NoMelleH-
Hoil noj HuM (oTodymMaroi.

Peuentbl npossutedeil aas dorobymarn

[Tpu nposBAECHHN PA3JIHYHBIX COPTOB (POTOBYMATH MOYNKHO
¢ OJHHAKOBHIM YCHNEXOM M0JL30BATHCS KAk J0OBIM [POsSIBH-
TeseM M GOTOBYMATH B NATPOHAX, TaK Hl NPOSBUTENEM, CO-
CTABJEGHHBIM CAMOCTOATENbLHO [0 OQHOMY H3 CledyIoLuX
PELETITOB.

TMpossurteab nas foTodyMaru

Boga (40—=50° C) . . .« . . . 750 ma

WABTOH o e | B e 7 e 12

Cyasur Hatpus Ge3BOAHBI . . 26 e (MaM cyabpuT HaTpHA
KpueTamnnyecknii 52 2)

FHDOXHHOHE foh Ly e e

Cona Oe3BOOHAA . .0 & . o 20 2 (mnw coma  KpHUCTAMINH-

ueckan 54 2)

é

Kaanli Gpomucrsii » . . . . .
Boaa xononHast (KoMHATHON Ten-

03 Giie] - 0 RPN b e Ao 1000 ma
fIposiguTeas nas horodymarn
Boga (40—50°C)

Meton
Cyas(ur HATpHUs Ge3BOAHBIL |

50 Ma

i

71

|

32 2 (WM CWIB(HMT  HATPHS
KpHCTadandecknit 65 2)

BHEPOXHHGH 0 & o v e o e 6 e

Cona 0e3BOAHAR | . W e b e is 37 2 (uaH coaa  KpHCTAMIN-
ueckda 100 e, wan noraw-

48 2)
Kanuit 6poMuerail . . . o . . 42
Bona xononnan (KomuatHON Teu-
HEDATYDEY ol 5 s oo e ao 1000 amx
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FuapoxuHonopuifh nposinHTeas aaa xaopoGpomcepelpanofi Gymarn
copra «Bpomnoprpers u «Kourabpoms

Boitativha g Lt R s e 700—750 #a
Cynuthur matpust Gessoapuslfl . . 75 2 (ram KpHCTAMAMUECKHI
150 2)

FHABOXRHOR . 5 o bl e b el 20 2
1A (ol T U e S e e 100 &
Kanauip GpoMucrsrit . . . 22

Bona (koMuarTHoil Temueparypsi) ao 1000 ma

[Tpn obpatorke orobymaru coprta «bpommnoprpers u
«KonraGpoM» 3THM [pOABHTENCM MOMKHO MNOJYMHTH OTIIE-
YATKH, OKPAlUCGHHbIe B pasiuyHble KOPHUHEBATbIE, KOPHYHE-
BBIC H KPacHOBATO-KOpHUYHEBBIE ToHA, g TOro urolsl 10-
JYUHTL Ofnpefieentblil ToH, CAeAyer YBeJHYHBATE BBILEPIHK-
KY TPH TeYaTaHHH, H3MEHATh KOHILGHTPAIMIO pacTBOpa mpo-
siBHTe/I (pa3baBiisisi €ro BOHOI), TEMIEPATYPY MPOSBHTENs
H BpeMs NposBJeHHSA, KaK yKasano B cjaelylouei tadanue:

Taoaunwa 10
Temnepa- o
Buigepxua Kosuenpauns Typa npo- Bpeus npo- >
HpH TeYaTanHn POABHTE Aonteny | ABICHUA | Tom oTHeuatKa
(B rpagycax) (B MHHYTAX)

Hopmansuas Bea pasbap- Yepubiii ¢
(onpejenaercd npo- | JeHHA 18—20 15—2 [|koprunessm
Goit) OTTEHKOM

B 2 pasa Pastasurhb TenHo-ko-
Goveime HOpMadbhofi| 3—4 vacrTamu pHYHeBb

BOJIE! 20 3—4

B 3 pasa PuabaButh Kpacnosaro-

Gombwe HopMmanurol| 6—9 uacTaMu HOPHUHEBDII
BOA 20 4—6

B 5 pas Pastastith Kopuunessiil

Godpiue HopMadshoil 10—12 gactamu c KPaCHﬂ‘@““O'
BOJL 22—23 | 10—15 [NETOBLIM OT-
TEHKOM

10T NPOABHTEAL MOIKHO HCHOAL3OBATL TaKKe H LA
nposABIenna OpomocepeOpaneix (Gorodymar «Ynutpom» u
«DoTOBpOMS.

Ilpossurenn anqa GorodyMar NPHIOTOBIAIOT TAKHM K€
HOPALKOM, KaK U npossuteqan fis naetox. Ceemxuil nposisi-
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Tenn paGoraer GplCTPO H KOHTpacTHO. OaHAKO yike nocsde
NPOABJEHHST HECKOJbKHX OTNEYATKOB IfPOLECC IPOSBJICHUN
3aMETHO 3aMe[JIIeTCH; N0ITOMY BBIAEPIKKY H, KpOoMe Toro,
BPEMA MPOSABJICHHA NPHUXOAUTCH HECKOJBKO YBEJTHYHBATL.
B 1 2 npossurtess B ¢cpefiHeM MOMKHO npoaBuTh o 200—300
ornedarkos paamepom 6X6 ex (nan 100 yBesuuennbix or-
fevaTkos paamepom 9% 12 cu, uan 50 ornevaTkoB pasmMepoM
1318 ¢m). HcerowenusiM pacTBOPOM TPOABIAATE He CJe-
JIYET, Tax KaK OH HE AAeT BO3MOYKHOCTH MOJYYHTL COUHBIE
dyepHeie ToHa, [TposiBHTesb, OBIBUIHI B yNOTpeOAeHHH, HO
eUIe He HCTOUICHHBIH, He HYMKHO BBLIHBATH; OH MOMKET CO-
XPaHATRHCS HENeJAMM, ecliH HAXOAHTCH B HaJMTON HOBEPXY
M IJIOTHO 3aKYNOPEHHON HOCY[Ae B TEMHOM H TPOXJALHOM
MecTe,

[las saxkpenienus (porofyMar HCNoJAb3YIOTCA T Ke 3a-
Kpemisiomue (GuKcHpyouiie) pacTBOpEL, UTO i 414 NJAeHOK:
pacrsop runocydsphuTa HaM (4To ropasfo ayuuie) mo6oit
KHCJE 3akpenuTens. B 1 2 sakpenuress MOKHO OT(HKCH-
poeath 200—300 orneuartkos pasvepom 6X6 ecu (nwiau 100
YBeJIHUEHHBIX orneyatkoB 9312 ca, wan 50 oTneuvarxkos
13X 18 em). ¥YxasaHHble HOPMBI MOMKHO YBEJIUYHBATE B M0OJ-
Topa ¥ jaxke B Aa pasa. Oaraxo PHKCHPOBAHUE B HCTOILEH-
HOM PACTBOpPE MOKET NPHUBECTH K MOSBJAEHHIO CO BpeMeHeM
Ha OTNeNATKEe MATEH M KeJTOH OKPACKH.

Hakarka orneuarkop (rasuuesanne)

: OrneyaTkaM Ha IIAHIEBOH 6GyMmare MOMKHO NpHAATH
| 3epKajJbHO-LJAafKyl0 MOBEPXHOCTh, TAK HasblBaeMblil sep-
KaJbHLIH T[VISHEL, TpH NOMOUIM HAKATKH OTNEeYaTKOB Ha
- creino, TmaressHo NPOMEITHIE OTTIEUATKH MOKPHIMU ONYy-
CKAIOT HA HECKOJbKO MHHYT B 3- HJH 5-NPOLEHTHBI pacTBop
‘HoTama M Coabl, ITHM Ke PACTBOPOM CMAUHBAIOT OBEPX-
HOCTDL CTEK/a, NOC/e Yero YKAAAbIBAIOT OTHEUATKH Ha CTEK/I0
- 3MyJibcHell BHH3. 3aTeM OTNeuaTKH HAKPBIBAIOT CBEPXY M0-
AOTEHIEM HJIH Ta3eTHol GyMaroil i npH MOMOILH Pe3HHOBOTO
BAJHKA PaBHOMEPHBIM, HO HE CH/BLHBIM HAKHMOM NPHKATH -
| BaloT K MOBEPXHOCTH CTEKI4, YTOOLl YHAJHTL HY3bIPbKH
S BO3AYXA MEKIAY OTHeuATKAMH H creraom, IIpH OTCYTeTBHit
JE3UHOBOr0 BAJIHKA NY3LIPLKH MOMHO YAAANTE, NPHIIANN-
Basl OTHEYATKH K CTEK/IY pe0poM JIHHEHKH HAH 3aKpyraeH-
. HEIM KpaeM HeOOJbLINOFO NPAMOYTOMLHOTO KyCKa (aHepsr.

Crex0 ¢ npHKaTAHHLIMU OTHEYATKAMH CTABAT BEPTHKA/IBHO
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1y npocylkH. Hrodbl BLlChXaHde BCCH IOULAAN OTIIEUATKS
OPOHCXOAHAO PABHOMEPHO, CTEKJO He CJABAYeT NoMellaTk
G/IM3KO K OTOMHTE/IbHbIM NpHGopaM Hau Ha coJHie. Yepes
HECKOJLKO YACOB BBICOXLIHE OTNEeYaTKH OTAeJIAIOTCH OT CTEK-
Aa camu. Ilpn MHOTOKpaTHOM ymOTpeBJeHuH pPACTBOpa TNO-
Tala (cofbi) OTHEUATKH MOCJAE NOJHOIO BHICHIXAHHS He OT-
JeJSIOTCA OT CTEKAa CaMM; B 3TOM CIYude MOKHO NMPHOOR-
HATb OLHH H3 YIJ0B OTNEYaTKa TOHKHM HOMKOM HJH J€3BHEM
GesomacHoil OPHTBEL, & 3aTeM, B3AB OTIEYATOK 34 3TOT Yrod,
OCTOPOIKIO OTARNAHTH OCTAJbHYI 4YacTb. Ecian 3To He
VAAeTCs, CTEKJO C MPHJIHIMIMMH K HEMY OTHCHATKAMH M0-
KpbIBAIOT MOKPEIM noJoTeHneM Ha 10—15 muHyT, 1ocae vero
CHUMAIOT PA3SMOKIIHE OTHEYATKH H MPOH3BOAAT HAKATKY
BHOBL, CMOYHB HX H CTEKJIO TEM Ke PacTBOPOM.

Crek0, Ha KOTOpPOE OTIIEUAaTKH HAaKAThIBAIOTCH BIEPBLIC,
JOMKHO BbITh TILATENBHO 0uHIIeHO. OBBIUHO HOCTATOUNO XO-
pOMIO MPOMBITH €r0 ropsueil BOAOH ¢ MBLIOM M LIEA0ULIO —-
HOTALIOM HJIM COJOM; elle Jydlle nepei MpPOMBIBKOH OYi-
CTHTb CTEKJ0 NPHOAH3HTEJABHO O-NPOLEHTHBIM PACTBOPOM
cepHOl uau cogaxoll kuciorsl. Hecmorps wa sto nepsasn
MapTHf OTHEYaTKOB NOC/Ae BhICEIXAHH MOJKET BCE yKe NMpH-
JHIHYTh K CcTekay. B stoM ciydae npuiMniive oTHeYaTKH
pasMayHBaloT ¢ MOMOILLI0 MOKPOTO MOJOTEHILA, MOKPOi
TPANKH HJH JIHCTA OOHJILHO CMOUYEHHOH rasetHoit Gymary,
a 3aTeM OCTOPOMKHO CHUMAIOT CO CTeKJa M NOBTOPSAIOT BCe
onepaiii B TOM JKe [OpAJAKe, Kak W B nepshlil pa3. [Tocse
HAKATKH BTOPOH MM TpeThell MapTHH OTNCYaTKOB HH OIHH
H3 HHX, KAK NPABHAO, HE NPHIAHNAET K CTEKIY.

HepoBHble Kpas BLICOXWIAX OTNEYATKOB NOAPABHUBAIOT
OCTPBIM HOMKOM C MOMOLLbIY METaJIMuecKol JHHeHKH I
YIOABLHHKd; MOMKHO LEJaTb 3TO TAKMKE H HOMKHHILAMM; YVA00-
Hee BCEro o0pe3ath MX CHEUMHAAbHBIM Pe3aKoM mjs oTo-
oymar.

HaxsenBats ornedarTkn MOMHO JHOOBIM K/JA€eM, KOTOPDIl
He CoaepIKHT kueaoT. HakaTauusie oTneuaTky Jyulie Beero
HAKJ/JICHBATL HEKCTPHHOBBIM, KA3EHHOBBIM HJAH PE3HHOBLIM
KJIeeM, TAK KaK B 9TOM CJyyae 3epKabHblil risHel He ucie-
saer. Ilpu HakJefike He HYKHO CMasbiBaTh KJEEM BCIO NO-
BEPXHOCTL OTNEYATKd, JOCTATOUYHO CMA3ATL €ro Kpas, B3sB
HeBOJIbIIOE KOJHYECTBO KJes, HalpuMmep, la CIHUKY MM
BBICTPYTAHHYIO MAJTOUKY HEMHOTO 60/1bLIEr0 pasMepa, J3arten
OTNEYATOK HAKMa[BIBAIOT HA MECTO HAKACHKH, HNOKpbLIBAIOT
€ro JIHCTOM MHCTO{L ImHcuell GyMary | TILATEALIO pasriaxHil-
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BAIOT, MPOBOAA 110 NOBEPXHOCTH nHeueH GyMard CHILHBIM Ha-
JKHMOM TPSIKOW HJH JAJL0HBIO. “

Ins Hak/IeliKH OTNeyaTkos ¢ MaTOBOH H/H mepcxosa-}'ou
MOBEPXHOCTLIO MOMKHO € YCHeXoM Modb30BaThe FEHAKHM
CTOASIPHBIM KJEeM, 8 TaKiKe OLBIUHLIM KJeHCTepOM H3 Kap-
To(heabHOM, TeHHUHOH WJH prKAHON NpOCEesiHHON MYKH.
Kanuensapexuit ke (Hanpumep‘: KJei THNa «CHHJI‘::‘THKOH»)
O6HINHO HE NPUTOACH A/IA HAKJICHKH, TAK KAK COACPMAT KHC-
JOTEl, 0T KOTOPBIX OTHEHATOK AENTeET.

rﬁAnA AEBSITAA
VYBENHYEHHE

[Teuaranne npd MOMOUIN YBEIHUHTE/IA HMECT Henblit pag
DPeHMYLIECTB MO CPABHEHHIO C KOHTAKTHLIM ciiocofom H B
Hame BpeMsi ABAACTCH OCHOBHBIM crnocoBoM nedaTaHud
¢ MJIEHOUHbIX HCraTHBOB.

[Tpesk e BCErO MPH YBEJAHUCHHH Mbl MOXKEM MoJydaTs OT-
feyaTKH BCEX HYMKHBIX PA3MEDOR M C HYAHBIM COOTHOIMRHUEM
cropon. KeafpaTHbiil (popMaT HeraTHsa yaoGeH Tem, 4ro BO
BpeMsa CheMKH HeT HEOGXOAMMOCTH NOBOpAuHBATH annapar
A8 TOro, uTaBbl BRICOTA CHUMKA Gbla 00Jbile ero LIHPHHE!
iy, Hao6opot, 4robbl WHPHHA oKadajgach 60/bIIE BHICOTHI
cuumka,. OnHaKo KBappaTHbii (GOpMaT LajleKo HE BCeria sis-
JAETCH JYUILHM /s oTnevarka, Hamie BCero pacnanoKenHe
H3oGpasKenibix 00BEKTOB CaMO MOJCKA3bIBALT, UTO CHHMOK
Aydlie cieqars M3 KBaJpaTHOTO MPOAONIOBATHIM, obpesas
ero JeBylo, NPaByo Wik, Ha000POT, BEPXHIOD HIH HAKHIOW
cTOpOMbL. 1pH KOHTAKTHOM CNOCODE MedaTH STO yMeHbLIAET
pasMepbl OTIeYaTKa, KOTOPEIf U TaK HEBCHHK. Tlpn yseauye-
HHH e JOCTATOUHO HEMHOTD MOBBICHTE CTEMEHL YBEJTHUCHHS,
4TOO! MPH BEOGPAHHOM COOTHOLEHHH CTOPOH OTNEYaTKA yBe-
JMYHTL ero A0 HeoOXoauMbix pasmepos, OcofeHHO BaXKHO
70, UTO MOJKHO OTmeuaTaTh He BeCb CHUMOK, a JHlIbh €ro
y4CTH, OCTARHB 3a MpefeJaMi Kajpa Bee, YTO OKashiBaeTCs
JMUIEHM B He AMeeT MPSMoro OTHOLEHHA K OCHOBHEIM 00b-
eKTaM cheMikd, HaxoHen, npH yBeJHueHHH MOXHO HCIPABHTE
TaKKHEe HEAOCTATKH HeratHpad, KOTOpbE NPH KOHTAKTHOM CHO-
cofie meuartaliua HeH30eXHO 0CTAIOTCA HA oTnevYaTKe.

[pu GoTorpadupoBaHHH dnnaparoM «JlloduTe by He
TpeGyercst GO/bIIMX CTENeHeil yBeJHyeH#s. Hanpumep, adas
Toro UToOBl MOAYHHTH OTNEYATOK CPaBHHTEILHO 60JB1I0T0
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pasmepa, 12X 12 ea, neratusnoe uzobpamenne TOCTATONO
YBEJUIUHTL BCCLO BABOR (CTEIeHb YBEIHUCHUS ONpee/sieres
0 JHHEHHOMY Macuitaby, T. €. 1o JJHHE M/IH WHpHHe
CHHMEKA, & e [0 ero nrouiany).

Yeeununrean

YCTpOoHCTBO yBeuuuTeqs (HaK NPoeKLHOHHOro thonaps)
CXO[HO ¢ yeTpoieTBOM oToannapara. Kak B thoroannapare,
TAK M B YBEJAHUHTENE CBETO-
BOE M300paKeHue nogyua-
eTCs MPH NOMOILN 00BeKTH-
Ba. Onmako B oroannapa-
T€ NYUKH CBeTa, HCXOAsULIHe
H3 KaI0H TOUKH NpeaMeTa,
NPEAOMIASHIOTCH 0B BEKTHBOM
H JaoT nozagu 00LeKTHB:a
H30OpaKenye, KoTopoe
OOLIMHO  YMEHLIICHo [0
CDABHEHHIO C ACHCTBHTONL-
HBIMH pasmMepamMiu rnpeamMe-
Ta. B yeeanunrene e we-
noasayercs ofpartHsii xon
Jayueit. Heratus, nomenien-
HblH Ha Hefofbluom pac-
CTOAHUH 0T o0BeKrupa
(puc. 39), ocpemaercs xa-
KHM-TH00 HCTOUHHKOM CBe-
Ta, Hanpumep, Jammnofi, Ko-
TOpad HAXOAUTCH B CBETO-
HeNPOHUILaeMoM Komyxe
(Gbouape). Ilyurn Jayuef,
HCXOIA1IHe 0T KaXKIoH Tou-
KH OCBELIeHHOro Heratupa,
MPOXOAAT CKBO3L 0OLEKTHR,
NPEJIOMASIOTES UM H nepe-
CEKAIOTCA  Ha  HEKOTOpoM
PacCTOgHHH OT OOBeKTH-
Puc. 39. ¥uennunrens (seprukansio- Ba — GoJibliIeM, Yem pac-
T THIA, CHAGHECHHBIT KOHARHCOPOX) CTOSIHHE OT HeratHpa Jio

B paspeas; obtexkrusa. Ecap  npome-
f—minanl kongencona; P—paMea aAan e - CTHTL B [IJIOCKOCTH, B KOTO-

FATHEOB; O—0OBeKTHE yHoAnylTena; ©— # )
SAUHTHLI cretodunptp (kKpacmoe crexao). POH MePEeceKamTes JYUH,
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-0, IKpa 14 M BHAHO
Kakroil-in6o, sKpaH, To HA HE 0
HOoe H3obpaykeHHe HeraTHsd. Jlns Toro UTOOLI TMOBBICHTDL

cTenelb YBEJAHUYEHHHA,

pesKoe yBedHueH-

JIOCTATOUHO YBeJAHUYHTH PAacCTOsHHE
MeXJly OGLEKTHBOM H 3IKPAHOM H COOTBETCTBEHHO yr«*x?l;l;;
HIMTL pACCTOsHE MEeRAY OOBLEKTHBOM H Heranm'o;\]d}.{ ;<|u\1-
3T0r0 KOpuyc yBeqnunTesns (OCBeTHTeNb ¢ THESIOM A pal

Pue. 40, CriocoGEl OCBelleHHsT HEraTHpa B YBRJIHUNTENAX Pasiuinol
KOHCTPYKHHH:

3 2 <M — MOTONHOE WIAH MATOROER CTEK-
- meananTean; H — Herarun; M e =
'0 f?mm':([.[rll:‘:‘}lyrl(l,’u:-(“w)-lcup a: [ o= ¢xesma OCREelUleHHH  OTRAKEHHL n‘rm IL-\f‘lL 1“ |Il
i ol 5 i ' i r @ it Ol A 1
i CXeMa OCBEuLEHN JAaMiiod, cBer KOTOPON DdCLLilllLBL‘;!;:‘:;;:; Bli—'liw.‘{n-m i
MaTonss CX; CHELLE B KOHABHE ¥ >
‘ " TERAOM J4. — cxéMa OCBELUCHHSA ; P A i e
’:[‘:-FL(::::J!::;\I LIIjI('JﬂHHICDN cheta; 4 — EXEMa| OCBEULeH# | B KORAC '[‘.‘:,‘.’.5}!"3'1-[\“*_.[i;_
i auTede JAaMnol, HMewilel KoaAGy W3 MOJQYHOFO WK MaTOBC

Ki, B KOTOPYIO NOMEIAIOTCS HeraTHBbI) YANLE BCETO yhi:;(}
JAKT Ha BE‘DT!‘H(HJLI:I‘fOﬁ CTOHKE, BAOJbL I\'OTO[J(:)E:{ (’.I"OO"]\I.(‘)I"FHB
nepemeltarh, NOAHUMAS KOPIYC BhlIe HIK HILKE, VObE \m“
B CBOIO OYEPE/h MOKHO NEPeMeLlaTh Oanke K gezfﬂ;my _ heﬁ
ganeiie or Hero. KoHeTpyxitns 60m.mm{crr13_4 \m\mnn‘m
JIs HeTATHBOB pasmepom 66 eu 1103BOJIAET H:sI\\‘I‘tI-lilrl b c;;:p
fHeHb vResnueHus ot 2-x 1o 4-x nau B 6 pas. E%‘-m )hl:ip -
CTBO VBEJHUHTENs PACCUMTAHO HA YBEJHUEHHS 10 m;wfl.m;,l
xcpa'm'mx, 70 HAUDOMLIIAK OTOEMATOK CO BCG!".O) m,n:uizmii
Gyger uvets pasMeprl 24X24 ea; B yBenuunTeIe, 1<?T?1.‘1“
NOABOASACT NOJYNATH [HECTHKPATHBIE YBEAUUCHHA, PASMEPH
HanBonplIero oTnedaTka coetaBar 36X36 o u T, I



OcHOBHOE pasIHuYHe MEKAY OTAe/bHbIMH YBEIH U HTEAMY
3aKJAIYAETCS B TOM, Kakoii cnocof OCBeLleHMSI HeraTHBA
HCMONb30BAH B YBEJHUHTE/NE NAHHOH KOHCTPYKIHH; OT ClO-
cofa ocBelleHHA HEraTHBA 34BHCHT CTENEHb KOHTPACTHOCTH
OTNEUATKOB, NOJAYYaeMblX € OJHOIO H TOrO #e HeratHsa HA
oHoi 1 Toll e porobymare.

..tmg& s

Puc, 41, Yeeanunrenpnas npuacrapka ana oroannapara «JlioGurelnbs
(B TOPHAOHTANLHOM HOJOMCHUN):

! — natpon Aan 3AeKTPOIAMNE; 2 — KOMVX CCBETHTENN: § — koprye doroann-

para «/lioburents; 4 — OTKHHYTAR RaAHAT KPWWKA dioToannapara; 4§ — an-

HHTHE CBeTOMHALTE (KPanhoe CTexao)i 6 — IKpal YHEJTHMHTENA: 7 — H30-
Opaxenue Ha 3KkpaHe; & — paMka AN HeraTHBEOR.

B 3aBucHMOCTH OT YCTPOHCTBA OCBETHTEJLHOMH YACTH YBE-
JHUYHTES HeraTus Moxer ObiTh OCBEIUEH CACAYIOMHME Cno-
coBamu (puc. 40):

1} oTpaKeHHBIM CBETOM;

2) cBETOM JaMIlbl, PACCeSHHBIM MPH NOMOLIH MOJOMHOTO
HJ/IH MATOBOFO CTERJAd;

3) HanpaBJeHHLIM CBETOM, NPOIIEAIIHM CKBO3bL KOHAEH-
€Op; PA3SHOBHAHOCTBIO 3TOr0 cnocofa ABASETCS OCBELIeHHE
paccesaHHBIM CBETOM, MPOLIEAIIHM CKBO3b KOHAGHCOP.

[leyaranne npn NOMOUM YBEJHUHTENs € OTPAIKEHHBIM
AU pAacCesHHBIM CBETOM YMEeHBLIAGT 3epHHCTOCTh OTIe-
4aTKa, HO [aeT MeHee KOHTpacTHble OTHEYaTKH, HeM mpH
NoJb30BaHHH KOHAeHCOPHBIM yBenununteneM. [lostomy npu
nevaTadil TakHM YBEIHUYHTEEM Ha copTax H(}pMa.ﬂbHOﬁ 5_\’-
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Mari NpaXoANTCS NPOSBJIATL HEMATHRE HECKONLKO ROMbIIE,
10 GoJlee BBICOKOI CTeIEH KOHTPACTHOCTH,

OcBelmenne oTpamKenHLM CRBETOM (puc. 40,
cXeMa 1) wemosibayeTest nIaBHBIM 06PAsoM B HPOCTHX CAMO-
ACIBHEIX yBeauuureanx. OcBelleHHe Heratmsa pasHomep-
Hoe, Ho ciaboe u Tpebyer
OYEHb [LINTE/IbHBIX BBLLED-
HEeK NPH neuatampiu,

Ocpeuwenne ne-
raTusa JgawminosH,
¢CBeT KOTOpOH mpo-
XO0OAHT CKBO3b Ma-
TOBOE cTeKJ O (pue. 40,
cxema 2), 3tor BuL ocee-
WEGHHA HCTIOJIL3OBAH B YRE-
JAHUHTE/ILHBIX  NPHCTABKAX
Anast doroannapara  «Jlio-
ourenrs (puc. 41 u 42),
Ocpenienne  negocratouiio
PABHOMEPHOE (Kpas Hera-
THBA OCBEULAIOTCH HECKOIb-
Ko caabee) u  Tpedyer
MPOLOKHTEILHBIX  BbLIep-
HKEK,

B yeeanuntensx o xou-
ACHCOPOM M MATOBBIM
CTEK/IOM, HANPHAMED B yBe-
dnuautensx «Hesa-2s o
«YHHBEpCAa», MOKHO He-

Pre. 42, Vaeanunreasnan npHeran-
Ka BCPTHRAALROTO Titna s (oTo-
armmapara «/Trodnrenss.

4 ! — Bepxusn wacTs oemReTHTeNs o narpo-
NOJAb30BATL PA3/HUYHEIE Cp-  HOM s saektposasnm; 2 — gomcyx
OCRETHTENR, &= MeX: 4 — pupano s

CoGBl  OCBELICHHS HEraTH-  vkpeneins horonnnaparas s SKPAN,
Bél. Konaencop npes-
CTABJIAET c0GOH aBe Goubhine nnsh. Cger, npoiue i
CKBO3b  KOHIEHCOP, MNajaer Ha HOBEPXHOCTH OO beKTHRA
YBCAHUHTESL CXoAAHMed TyukoM (pue. 40, cxemsbr 3 i 4).
B KOHACHCOPHOM YBEIMUHTENC MOKHO YCTAHOBHTE JaMITY
¢ HeBOaLIWON NOBEPXHOCTLID CBETSLUIEHCH HATH U YRATHTE 13
HEro MaToBoe crexio. B atoM clyuae wanpasiaennsiil CBET,
NPOWEAUIHIT CKBO3L KOHIEHCOp, M4cT Haubogee KOHTpacT-
HBIE OTHEYATKH NO CPaBHEHHID € APYTHMH COCOGAMH OCEe-
wenns. OAHoBpeMerto 1ia OTHeuaTKe nepetaeTes HauGodee
3AMETHO 3€DHHCTOE CTPOEHHE HEraTHBA, 4 TUKMKC CJedbl Ma-
JCHIIHX NOBPEKACHNH CBETONYBCTBHTEALHONC cilos, (JeBeiie-
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HHEe paBHOMEPHOE H Tpedyer HAHMEHBUIMN BHIIEDIKEK HpH
neqyaTanuu.

Hanayumum c¢nocoGoM OCBeNlCHHS Hera-
THBA B YBETHUHTENE ABJAETCH CBET MOJOUYHOMN JaM-
ME, DPpome IWHii CKBO3b KOoHZeHCop (puec. 40,
cxema 4), wiu eser 06LYHOH naMITEL, NPOIWENIIHH CKBO3hL Ma-
TOBOE CTERVIO H KOI{,L"LBHCO]J. OCEELLLE!HHG HdeT oTHeYd T, HOP-
MaJdbHbIe II0 KOHTDACTHOCTH (H[JH NevYATaHHH C TPABHJALHO
NPOABAEHNBIX HEraTHBOB Ha COpTay HOpMAaJabHoit Gymarn).
OceeuieHye BCero HeratHa HauGojee PaBHOMEPHOE H Tpe-
GyeT HeGONBIIHX BhIAEPKEK MPH MeUaTaHHH,

YBEJHYHTEIH, KOTOPHIMH MOMKHO M0/1B30BATLCH [PH NeYa-
TaHWH ¢ Heratusob 6X6 eun, nepewucaens B Tadaune 11, npu-
BE/IEHHONH HUKeE,

Tadauna 11

OcHoBuble pasnuuus B yerpoficTee yseanunTtedell Aaa HeraTMpos
pasmepom 636 o

YBeauuuTenH

VECABYHTENR:

HBIC NDHCTABKHL o)y «¥miRepoaas «Hena2s
K Ramepe

Ceolenno- TGN TEN LS

CTIl yCTpOHcTEa

Paamep neratinon
66 em 69 ca
a5 NmedaTtaHud, ¢ 66 ¢ i 4 M i I
b AHH ®6 oM S B 6 oM 6506 ont

Koropwix npurogen) 41,56 ¢cx |00 24536 cm iR
i2 41556 ¢ 4Li e 5
VYBENHYNTENE Hyxicn 41/9 0, cn

Konjencopupiir,  Cier

Tun yeenmunrens Beckoujiencopuntil.,| Aamnnt  0poxXoguT | CKHO3b
u cnocol ociemenns| CBeT  JaMnbl  PACCEN- MOIOYHOE CTERJO H JBYX-
HeraTHsa BAGTCH MOJOUNBIM  WAM| anH30ELI Kongencop. Mo-
MATOBEIM CTEKJON JAOUHOE  CTeKJID  MOJKET
| OBITL YV IANeHO

Makenmansnas *8 ‘ w4 %6 S 10

CT@!‘JEHb YBEIHUYEHHA

sl diny-
OBperrin yoenu- Cremounsiiictap - 23» | T-22s (5xo «Huayerap-
UnTeNA OOEEKTHE Ka-(BXOANT BT B Komm-23 (BXOMNT B
Nepht «JTIOBH-ROMIERT (KT ¥ BeJ-| KoM IeKT
Tedby «T-22% |yrennun- [unrens) VERIAHMHTE1H)
TeTa)

oM ‘ 1T eat

7

(]

D oM 11 ewm 2

Mokyenoe pacero-
| 1HiE OoGneKTHRA
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FHeratussl, npennasuauentpie A0 yBEJUUEHHH, BaiKHO
IPOSBJAATL TOJALKO 0 TAKOH CTEHEHH KOMTPACTHOCTH, YTOOb!
OOJLUIHHCTBO OTNEYATKOB MOXHO OB10 cAenarTh Ha coprax
HOpMaaeHOil Gymaru. [TostoMy yiKe npH NpoABIEHUH VICHOK
CACILYET MPeAYCMOTPETh, KAKHM YyBEIHUUTe eM OYART POH3-
BOAMTLCH nevarande (7. €. KakHM 13 NePeurcIeHHbx Bhiie
crocoGoB GyaeT OCBENATHCS HeratTHs B yBeaduutene), Kak
VIKe TOBOPHIOCE, HAWAYUILIee BpeMsa NPOABICHH Jerie BCero
ONpeje/nnTs, ec/i CPABHUBATL OTNEYATKH ¢ HEFATHBOB, OpO-
ABJCHHLIX B TeUeHHe pPasamuHOro BpeMeHd. 3TH OTHeUaTKy
HYZKHO LEJATH TeM YBeJHUHTeeM, KOTOpLIM (oTorpad dymer
HOJB30BATHCS MOCTORHHO.

Texnuka nevaranus YBEAHUHTENEM

[Tpexcne uem mevatath, HEOOXOAHMO MPOCAEAUTH, UTOGH
CBET,  KOTOPBIA NPOHUKAET CKBO3b OTBEPCTHA, CleJaHHbe
B KOMYyXe OCBETHTENH AJA BEHTH/AIMI, HE MOr manarb Ha
thorodymary H OTHEUATKH BO BpeMA HX NPOABJICHHUS,

VBenuunTenbHAA NPUCTABKA Ans annaparta «Jl1o6uTensbs,
nokasanHasi Ha pucynke 41, nponyckaer muoro csera. [lo-
3TOMY TIpH MOJL30BAHHH €10 3anac (oTobyMaru HeoOX0IHMO
Aepikath B MaKerax HJAH BO BCAKOM CJIVYa€ HaKpPEIBATH OT-
KpBITBIE NaKeTbl GoJbHIAM JAHCTOM uepHOit Gymarn. Ceer B
3TOH NPUCTABKE CAELYET 2AMUTATh TOILKO Ha TO BpeMs, noKa
MPOM3BOANTCA HABOAKA Hd PE3KOCTL U IMEUaTaHHe, TAK KaK
{HAYe JEerKo 3acBeTHThL GyMary H oTneuatis (KpoMme TOro,
ec/Ii He BBIKJIIOUATL CBET, OCBETHTE/L OLICTPO Neperpesaercya
H HeraTHBEI KOpoOsTes).

Jpyree yBeJHUHTENH MOIYT IIPONYCKaTh CBET, ec/H fe-
TANN KOMKYXA OCBeTHTENs HeMVIOTHO NMPHJIEralor Apyr K apy-
IY; 4a4eTh CBETA, MPOXOAALIEr0 Yepes IMHPOKHE OTBEPCTHS,
KOTOpBIE CHAEJaHBl B BEpXHEl 4ACTH KOMKYXa YBCAHUHTENS
JJIst BEHTHIAIHN, MOKET OTParKaTbesl 0T HHIKOre CBETJOrO
notoaka. [Tt roro uroGer H3GeKaTh 3aCBeTKH GyMar, MOXHO
caeqaTh HErayOOKHil KOHYC 13 uepHoH OYMArH ¢ 0TBEpCTHEM
flocepe/ine A1 OCBETHTEILHOTO IHHYPA H NPHKPHITL HM yBe-
JHYHTEN b CBEPXY, He 3aKpPLIBas TPH 3TOM HATIYX0 OTBEpCTHIT
st Bentuaanuu. BooGule ke npu paGore ¢ yBeTHUHTEIEM
OTKpLITHE NAKETBl ¢ ByMaroil Jyuie Beerja NPHKPHIBATL
cBepxy uepoil 6ymaroil, uTofsl ciyualiHo He 3acBeTHTh (o-
Tobymary oTparkeHHbIM cBetoM. lakeTer ¢ Gymaroil MOWHO
AepKaTh TaK¥KE MOJ CTOJHKOM (SKpaHOM) YBeIHUHTEVS.

r
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Yerawoska aamnul B Yeeanunrene

B yBEAHUYHTEISX HCHOB3YIOTCH JaMIbl MOLIHOCThIO 60—
100 gr, a B yBeanuHTeJILHON NpHCTABKE A8 annapata «J1io-
Gurenby — He Gotee 15—25 gr. YcraHapaAuBaTH JIAMIIH
GoJibiiell MOILHOCTH HE PCKOMEHIVETCs, TAK KaK 3970 BHI3bi:
B4ET CAHIIKOM CHJBHBLI HATPEB KOPIIYCa VBeJHUMTE/ s, Hera-
THBBL BO BPEMST MeYaTaHus MOTYT KOpoOUTLCs, a4 B Pe3y.ibra-
TE 3TOI0 OTHEUATKH OKAIKYTCH HepeskuMmu, JIyute aeero cra-
BHTL B YBEJAHUHTENb JaMIOy ¢ K000l  #2 MOJIOYHOLO Hilw
MATOBOTO CTEK14, OAHOBPEMEHHO YAAAHB MATOBOE CTEK/10, KO-
TOPBIM cHa0KeHbl KOHIeHCOpHBIe YBeanuuTeu. [1pn nenos-
30BAHHH 0OBIYHOI JaMIIbl H MATOBOTO CTEKJIA OCREILEHHOCTh
HEraTHBA HECKOJbKO MEHbLIIas W nevyaTande Tpedyer yBeJH-
ueiHbX Bhipgepxek, Kpome rToro, mMatoBoe CTeKJI0 He
LAeT TAKOro paBHOMEPHOrO OCBELIeHM:A, Kak MOJOUHAN
Jamna.

ITpu NOJIBE30BAHIN KOHIEHCOPHBIM YBRJIHUUTEIEM HE0GX0-
JHMO HaliTh TaKoe MoJ/0xKeHHe JJaMIbl B KOKYXe 0CBeTHTeb-
HOfl 9acTH yBeJHuHTe s, IpH KOTOPOM BCH NIOIlafb Hera-
THBA Dyper ocseilena pasioMmepto. [lus npaBuabHOR yeTa-
HOBKH JIAMILL KOPIIYe yBeJHuHTe]s NOoJHUMAKT B Cpenuee
NOJOIKEHHE, HY;KHOe AJSI MOJYUeHHs OTIeuaTka pasMepoM
10X 15 e wan 133X 18 e, 4 00'beKTHE HABOASAT HA PE3KOCTE
no kakomy-Jgudo neratusy. [losomus na sxpan Jaucr Gesofl
GyMaru i BLIHYB HETATHB H3 PAMKH, OCBOGOIKAAIOT 3a3KHMBI,
Koropuic nozsoasgior nepemertaty aavmny. [lepensuras gamny
HpPH NOMOLLE METaMIMYeCKOro CTEpPIKHS, HA KOTOPOM OH4
YEperiena, HaXoAuT TaK0e NoJ0KeHHe JaMITbl, IPH KOTOPOM
Bee noJie Oyier ocseuleno pasuomepuo. duadparmy o6bek-
THBA Caenyer OTKPHITL nojHoctsto. [lpw yeramoske damnm
HeraTuBHas paMka Jo/uKHa ObITh B TOM Ke HOJOKEeHHH, Tpil
KOTOPOM NPOUCXOAHT NeYaraHuie, 4 He B TOM NOJIOMKEHHE,
KOTOpoe MOIBOJSET NEPeABUIATh MJACHKY, '

[lpu padore ¢ Moaoumoil Jdammoil (win ¢ oBBMHOH JaM-
TOH 1 MATOBEIM CTEK/IOM) €€ NOJ0KEHHe, HAIeHHoe TaKHM
cracoGoM, MACT poBHOE OCBEHIEHHE MO/ NP J0G0M pasMe-
pe yseaguenus. [lpu ocBemenun oGemunoli Jamnoll 6e3 Ma-
TOBOTQ CTEK/A LIS PASHLIX PASMEPOR YBEJHUEHHS NPHAETCH
OTBLICKHBATL HHOE MOJOZEHIe JaMIlbl, YTOOb MOJYYHTE.PAB-
HOMEPHOE OCBELLEHHE Noas. B 0eCKOHACHCOPHBIX YBEINUNTC-
JAX NepeiBHraTh JamMmy He HYXHO; 5TO HE H3MEHSeT PaBHO-
MEPHOCTh OCBEIEHMNS.
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MonroTorka k nevatauuio

Hepv,-',t TEM Kak MOMECTHTL HEraTHB B YBCJAHUHTEAL, He-
OOX0AUMO TILATEALHO y,[l_&:']HTL NMblilb; CODHHEY H PA3L C €ro
MOBEPXHOCTH, ‘@ TAKIKE €O CTEKOJ PaAMKH YBEIHUHTE/S, B KO-
TOPYIO 3aKgaabiBaercd HerarTus. [leiib ayumie Bcero cmaxi-
BATh MATKON KHMCTLI0. TIsTHA M 3aTeKH Ha HeraTHBax (ToALKO
CO CTOPOHBI WeJAVIOUIHON MOAHOKKH MJEHKH, 4 HE CO CTOo-
POHBIL, HOI(]J}JITGI;'! CBRTOYYBCTBUTEILHBIM C:‘IOE!M] MOWCHO CTe-
PeTH UVTE BJAAMNHOI YHCTON TKAHLIO.

Heratupel 3agJ44ALIBAIOT B VBEAMYHTE/ L CBETOUYBCTBH-
TeNLHBEM cioeM K (oTobymare, HHaude H300paKeHHe Ha
OTHeUATKE OKAZKETCH NNEPeBepHYTHIM C/JAeBa HAlIPpaBo,

HeraTtus 10/:KeH 3aKpBIBATH BCIO I7l0WaAb paMid. Ecau,
HANpPHMED, 3a/J0KHTh B PAMKY /s Heratusos 6X9 cu nera-
THB pazmepoM 6X6 o, TO HaCTL SKpaHa PIAOM C YBEAHYEH-
HEIM H300parkeHHen OCBeldercs upesBplualiio ApKo, uTo
NPUBOANT K 3acBeTke otnedatka, Bo usbemanne Takoif aa-
CBETKH CBOGOJHYIO Y4CTL paMKH 34KDPLIBAIOT HOIOCKOI 4ep-
HOIt GyMary.

[Tepen naBoakol HA PE3KOCTEL Ha IKPAl KAAANT JHCT Ge-
J0H mHedell OyMary W MOAHHMAIOT KOPTIYC YBEJIHUHTE A
BLICOTY, HYIKHYIO A5 MOJAVUEHHST HAMEUEHHOH CTeneHn yue-
JAHYeHHs. 3aTem VOTaHABIUBAIOT HAHOO/bLIEE OTBEPCTHE
JAuadparMbl 1 NepeMenianT 00beKTHB 10 NOJOKeHHd Hal-
dodiblielt peskocTh. KpacHoe CTEKIO NPH 5TOM OTBOJLHTCA
B CTOPOHY. :

Haroaky Ha pe3KoCTh JIerue BCero ciaeaath Mo npospau-
HOMH YACTH HErATHBE, HA KOTOPOH XOPOLIO BHIAHbLL MEJKHE 16~
A H300pameHua, HanpuMep cTeb/H TpaBbl, TONKHE BeTKH
JEPEBLER, PHCVHOK TKAHHW Ha ofewxae W 7. m. [lpu neuarn
¢ NJOTHLIX HEMAaTHBOB HABOJAKY HA PE3K0oCThb YAOGHEE Npok3-
BECTH Mo APYTOMY, G0Jee Npo3pavtoMy, HEraTHRy, a 3aTeM
3aMeHHTh ero HeraTHBOM, C KOTOPOro GyAer NpoH3BOAHTLCH
ileyaramne.

HeoOX01HMO ¢IeANTD, YTOOL HeraTHE GE MI0THO NpH-
AT K CTerJdaM paMKH. HCI{[)IIB."IEHHE HJACHKH HNPpHBOAHT
K TOMY, 4TO 4aCTh oTnedaTka Oy1er Hepe3koil.

[Tocae HaBoaKH HA PEe3KOCTEh 00BEeKTHB YBEJAUTHTE IS 3d-
KPBIBAKOT KpacHbiM (DHJABTPOM M, MOJO#HB Ha 3IKpaH JACT
(oTOOYMArTH CBETOUYBCTBHTEILHEIM CJOEM BBEPX, NPHKPEr -
JAIOT ero Mo yriaMm OyJaBKani WIH [IDHAHMAIOT [0 Kpas
ABYMS TosKedblMH JnHeiikamu. Eute ayuuie nomectuts 6y-
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Mary B crnennaaLuylo pPaMry mjas NevaTH, KoTopasn OTII!‘C&II&
mipke, [legaTars cJaeLyer TOMbKO Ha IVIOCKO Jerxauted Oy-
mare. Ha saruythix BBepX Kpasx OyMarn — BCJICACTBHE
VMEHBIIEHHS PACCTOAHMS MEXKY 3TOH 4acThio Oymarn H
OOBEKTHBOM YBEJHUMTEN — MacTal ypednyenns Gyner
MEHBLIHM, CCA0BATE]bHO0, H300paKeHue OYAET HCKAMEHO.
Kpas Maropbix GymMar xKopo0srcs W BO BpeMs meqataHusd
MOCYT MOCTENeHHO NPHIOAHMMATLCHA; €C/AH HE YKDEnuTh Oy-
Mary, OTIeuaToK MOMKET 0KA3aThCH HepPe3KnM (cMazanHBIM)
o Kpas,

Hpukuparts GorodyMary K aKpaHy YBeJHUHTEs CTEK-
JIOM He PeKOMEHIYETCH, TaK KAK 5T0 NOHUAAET PesKOCTh
orneyarka; Jo6as NBUIHHKA HAH OTHEeYaTKH Tajbles Ha
cTeKse ocTaBasIoT cdeipl Ha (ororpaduuecKoM oTHevaTke.

Mevaranue

Jlas ocpeuenust poTodyMard MOMHO M0bL30BATLC pa3-
JMUHBIME CTIOCOGAaMHU; BKJIOUATL M BEIKAIOYATL CBET MJH OT-
BOJUTH KpacHEHl CBeTO(QHALTP B cropony. Eciyu neuatanue
IPOH3BOAHTEA C MOMOULIO QHALTPA, TO HYKHO YUECTb, UTO
KOPMYC YBEJAMYNTE/s MOKeT APOTHYTh, KOria (H/IBTP OTBO-
nutes B cropony. Ha 370 BpeMs cBer, Najamouiuil 0T 06beK-
THBA, MOKHO 3aKPHIBATL PYKOIL

MoKHo neuaTaTh TaKKe, BK/JOYAS W BBIKJIOUAs CBET.
[Ips 3TOM KejJaTe/bHO He I0b30BATHCA BLIKIIOUATENCM,
KOTOPEIL [0CTABJEH Ha KpaHe yBeJHYHTe/s, TAK KaK OT
IeJiKA BEIKJIOUATEAs YBEJHYUTE/b MOMET IPOrHyTh.

Tlpo6iHble OTNEUATKH MOAKHO Ae/MaTh Ha OJLHOH TOJOCKE
Gymaru wupuHoil B 1—2 car, [1010CKY KJAALYT HA 3KPAH yBe-
JHUYMTENAA W OCBELIAIoT OTACbIbIe YUaCTKH MOJOCKH PasHoe
BpEMsl, YBEJHUMBAs BPEeMs OCBEHICHHS KAMAOTO CJACAYIO-
Uero y4acrka Ha OJHHAKOBOE KOJHUYECTBO CEKVHI.

B cayuae ec/i NpaBuibHas BLILEPIKKA COCTABHT BCETO
1 wap 2 cexyHasl, Jydule YCTaHOBHTL MeHbIIee OTBEPCTHE
auadparMel 00BEKTHBA M COOTBETCTBEHHO YBOJIHUHTL BbI-
nepxky. [lpn ouenb KOPOTKOM BBACPIKKE TPYAHO TOHIO
ONpeesiTh ee NPOLOJIKHTENBHOCTE,

Mamensnsl cTeneHb yBeJIHUEHHs, HeOOXOAUMO COOTBET-
CTBEHHO M3MEHsTh W BeiAepucky. Ecian, Hanpumep, npoda mne-
yarajach ¢ yBeanuenueM o paamepa 13X 18 cu, To Aas ot
neuatka pasmepom 18X 24 ca ¢ 9TOr0 #e HeraTHBa MOHaA0-
GuTCs BRIEPIKKA NPHOMH3HTENLHO BABOe O0JBLLE, 4 114 o1
nevarka pasmepom 912 ca npubJAHSHTENLHO BABOE MEHBLIC.
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IIpoby nms noabopa GyMaru M0 KOHTPACTHOCTH AEJAIOT
TAKHM K€ clocoBoM, Kak H NpH KoHTakTHOH nedatr. MoxkHo
clenats npofHble OTNEYATKH CO BCEro HeraTHBa Ha Oyma-
rax pasuol KOHTPACTHOCTH IpH HeBONBILOM YBEJAMUYEHHH,
utoBBl He TPaTHTL MHOro Oymard. 2To JacT BO3MOFKHOCTL
CYAHTL O KOHTPACTHOCTH BCEro OTIEYATKA B LE/a0M.

Ilpu ocpemienHH NPOOHEIX MOMOCOK GyMard Jyudine
OCTABJAATE YACTh MOJOCKH MO BCell ee AJuHe He3aCBeueHHOI.
Heszacseuennan yacts Gymard ocraercs Gesoit rnpu 1poss-
JEHHH i TO3BOJAET NPABHIBHEE ONPEACINTE, HAaCKOJIbKO HO-
TEMHENH pas/iiyto OCBeLIeHHEIE YUACTKH.

CamopenwHas YBEMHYHTECABHAH NPHCTABKA

Ecan uer cpeacte Ha NOKyNnky (aGpuuHOro YBEIHUN-
TeJH, TO  YHPOULEHHYID VBEAHUHTEIBHYIO NPHCTABKY A5
totoannapara «JlobUTeIL? HECJIOIHO CAEJAThL CaMOMY.
OfgHa M3 TaKHX CAMOLEIBHBIX NMPHCTABOK, pa3zpaGoranmas
(porodmbureaaMu  LlenTpanbHoll CTAHIMHE IOHBIX TEXHHKOR,
onucaHa Hume. [lisi ee H3rOTOBJASHUS HYWMKHBL JHIOL HE-
CKOJILKO KYCKOB (haHepsl Todmwnuo 3 sm. C NoOMOUILIO Ta-
KOt IIPHCTABKH MOXKHO NEAaTh YBEJAHUCHHbIE OTIICUATKH 0J-
Horo pasmepa — 912 cm nan 13X 18 ca.

YerpoiterBo npHCTaBKH NOKazaHo Ha pPHCYHKe 43 (pas-
MEpBl yacTeil NpHCTABKH, YKA3aHHble HAa DHCYHKE, Daccui-
TAHLl Ha [oJyYeHHe oTiiedaTkos go 912 cu, T, € Ha ABY-
KpATHOE yBe/HueHne; pasmepsl daus B ua). [lpueraska co-
CTOHT M3 [ABYX uacrell: HeraTHBHOH paMK{ 7 W suika 2,
Mey KOTOpuIMH momeitaercs doroannapar I ¢ oTKAHY-
ThIMH (HJH CHSTHIMH BOBCE, Kax ObLIO ONHCAHO B Tviase 1)
safHed u HumHed creHxamu. Ofe 4acTH NPHCTABKH COeRM-
HAIOTCS APYE € APYFOM ABYMfA DE3HHKAMH 8, KOTOpBIe NpH-

. KperIAoTea K CTeHKaM AUIHKd H [IPpH NOMOILH MeTe/]Ib Npi-

CTErHBalOTCs K LIypymaM, BBHHYEHHLIM B Kpas HEraTHBHOI
paMKH.

Heratupiyio paMKy AeqalorT W3 ABYX JAEpeBsHHBIX Gpy-
ckoB I/ pasmepom 55331 <15 mam n gByx (anepHbIx golre-
e [2 pazmepon 4085 X3 s, KOTOPLIE CKPENJIAIOT FBO3-
JHKAME M CTOJSIpHBIM KJeeM. K GpyckaMm H3HYTPH PAMKH
npUGKBAIOT ABe NoJocKkyu /3 H3 (haHepLl, OHM J0/MKHBL 0T
HO BXOAHTL BHYTPL KaApoBoro okxa doroannapara. Memxay
BEPXHAMH 3aKpaHHaMI paMKH Ha Opycku KIaayT ABa CTEK-
da 14, MeXKjay KOTOPBIMM OYAYT 3aKJ1aJBIBATLCA HEraTHBLL;
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TOMIMHA HIZKHEr0 CTEKIa Jo/uKia OHTh pasia 2 AL
Crexaa NPHIKHMAIOTCH K PAMKE MECTHHBIME HeTIAMH 9.
AIHK 2 HMEET CheMHOe AHO O, Ha KOTOpOe MpH fmeuara-
HUW Kaanercs JueT orofyMari. B Bepxueil Kpeillike siiliKa
npopesaercs oTBepcTHe anamerpoMm 20 mam; B Hero Gymer
BXOAHTE 00bexTHB (Qoroannapata. Ha BepxHiow Kpoiuiky
BOKPYL OTBEPCTHA NPHKJIEHBAIOT (PaHepHOE KOJABIO 3, BHYT-
peHHUl AWaMeTp KOTOporo paBeH 28 saM, a HapymHbIl —
40 ma. Kpome 51000, 'K BepXHeHd KPbIUKe HPHKPeIsioT iBe
NpOKMIaAKH 4 1 3, HAa KOTOpBIX OyAeT Jemarh [epenHss
creika (oroannapara. [Ipornanky 4 genaor H3 HepeBH-

06w Bud @ Heeamubras parisa

15215 mm

Pitc. 43. Cxema yeTpolictna i1 pasMepnl camoielbHON YBeAHYUTeABHOI
npucrapky ana goroannapata «J/lioburenss,
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Horo Gpycouka paamepom 17X 10X40 uau n nomdocku da-
wepsr passepom 27 X 40 aa, a npokaanky g — na Gpycouka
paamepom 17310100 sy w nogocku gavepst pasMepou
27X 100 ma.

CTeHKH flHKa coeauusior Gpycousamu ceuenuenm 15X
15 aa; cnavasa npuGUBAIOT OPYCKH K KPAfAM Y3KKX CTCHOK,
3aTeM NPUKPEIUISIOT K HEM HIHPOKHE CTEHKH H BEPXHIOW
Kpuliky. Bblcota diinka BMecTe € TOJMULMHON BepXHer
KPBILIKE godamHaa Ouith pasia 234 s (rouno).

Cremuoe aHO § SiUIHKA OMEBAETCH HA €ro CTEHKH CHAapy-
. Bpycouky, H3 KOTOPBIX COCTOAT 3aKpPauMHEl LHA, NPH-
KPEMAsiiorT K JHY NO0CAE H3FOTOBJEHHUS SILHKA TaK, UT06H
OHH MJ0THO DpHJAerain Kk crenkam sunka, K gsym 6pycou-
KaM, COCTABJASIOUNM 34KPAUNLL IHA, NPUOHBAIOT W 1PH-
BHHUHBAIOT TOHKHMIL LIYpynaMH gepeBaHHEble BepryiikH 10,

BuyTpentocTs #lHKa i HEraTHRHOI paMKH HeOOXOIHMO
OKPLITL UEPHOIH KieeBOfl KpacKoH WM TYWIBIO;, Machsdas
WJIN aMajieBas KPACKH HE FOASTCH, TAK KaK YepHas MmoBepx-
HOCTH JOKHA OBLITH MaToBO. Vripl alUiHKa g 3aUIHTEL
OT IPOIHKHOBEHHS CBETA JVUUIE OKACHTHL OJ0CKAMH Uep-
HOI ByMary.

YBeAHUHTEAbHAA NPHCTABKA /5 OTHEYATKOB Pa3MepoM
1318 cu penaeres takum e crnocobom. B srom cayuae
BLICOTA SILIHKA CHAPYIKH, T. €. BKJIIOUAS TOJUIMHY BepXHed
CTEHKM, A0JyKHa ObiTe paBha 400 w4, a ero BHYTpeHHHE pas-
Mepsl o any — 126 X176 mau. Bricora neraTusHoil pamiku
s ornedatkos 13X 18 ean poakna SBITH paBHa 16 A

[leuaranue npu NOMOULH NPHCTABKH NPOH3BOIHTCH CJe-
aylomwnm nopsiakon. OObeKTHB annapara yeraHaBIHBalT
Ha OTMETKY oo, anadparmy — Ha o6osHagenue 8 (HaH MeHb-
1ee), a.3arBop — Ha ofosnauexie B. Heratupuyio pamky,
(horoannapar ¥ ALLHK CKPEIJISIOT Pe3HHKaMH 8 U 3aKialbl-
BAIOT HETATHB MexXay crexiamid. [Ipu opamkenom csere Ha
JHO SILUAKA KAaayT Juer GoTodyMard i mIoTHO 3aKPBEIBAIOT
KPBILIKY; [OCIe 3TOr0 MOKHO BK/HCUHTH OOLIYHOE OCBEILE-
HHE WM BBIHECTH YBEJIHUMTEIL U3 TeMHOH KOMHATHI HA CBET,
ByMary OCBeLLdloT, OTKPHLIB I 34KPHIB 34TBOP CHYCKOBLIM
tpocukom, JLasi olipefeseHHs [PABHIBHOR BbIIEPIKKH OT-
JebHEbe YIACTKH HeraTHBHOI PAMKH MOMKHO UYepes paBHble
MPOMEXKYTKH BPeMEHH NPUKPBIBATL uvepuoil 6ymaroif, kak
370 65110 omicano Belme, [1pH 3T70M BaXHO TOUHO H3MEPHTD,
Ha KAKOM pacerosHiM OT JaMibl (M4 OT OKHA, ecin rneua-
TAIOT NPH JHEBHOM CBETE) HAXOMILICH YBejmunreds. OTmne-
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HATOK IIpPI OpaHzKeEBOM CBeTe BLIHHMAOT H3 AULMKa M 1po-
ABJSIIOT, Kak 00BIYHO,

Kak moxkHo YAYUIIHTE CHHMKH OPH YBEJAHYEHHH

Hi)[l YBGIHUYCHHH OTIEYaTOK MOKHO CAEJd4Th HE CO BCEero
HEraTHuBd, 4 TONLKO € ero HacTH. ITO NO3BO/IAET HCIPAaBHThL
pPAL HEJOCTATKOB HEraTHBHOIO HBO@[JE[}KEIIHH: MOZKHO pac-

ersrr—

Pue, 44. Pamka #as npoexnuoiHON neuard.

NOJ0ZKHTE TOPH30HTAJBHBIC JHHHH [apajlledsHo BepxHef
¥ HHXKHE[ CTOPOHAM OTHeYaTKa, ec/IH Ha HeraTHBe OHM pac-
noJoxensl Haxsaonno. Hepeako y KkpaeB HeraTHBa Haxo-
JAHTCH 11306[)3?1\"311?!(3 npeaiMeTros, KOTOpbLIC HEe HMEOT Iip#d-
MOIO OTHOLICHHS K LeJH CBEMKH, HJH HepesKoe u3o0paze-
HHE KAKOro-/1H00 npejMera, KOTopblil He G 3aMeder (oTo-
rpadiom Bo Bpemst cheMkd. Ouelb 4acTo CIHWKOM OOJbLIYIO
YacTh HEraTHBa saHHMaeTr JL’JOGPHH(L‘[IHC Heda win YHACTKA
3eMJH BOIHZH q)()'l‘()ﬂll[lélpil'l‘il. Bee 310 MoKHO IpH yBeJauyge-
HHH OCTaBHTL 3a npegesaMn OTIevaTKa, HCIpaBJissd ITHM
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enocoBoM Te HeJoeTaTKH B BeIfOpe Kagpa, KOTOpbie BO3-
HUKJH B pPe3yabTdare HelocMoTpa NpH ChHeMEKE.

[Tpu yBeanuyeHuu yaoGHee BCEro MOJb3DBATHLCT CIie-
UMaaLloll paMKo#, KoTopas MO3BOJAAET Jerko M GrICTPO
OHpeNeUTh YYACTOK HeTa-

THB4, ¢ KOTOpoOro Jyduie 12345673873 f?]
cAeslaTh OTHEYaToOK, M BHI- |, - -

Gpath 10 win Apyroe coot- | ! i S g

HOWIEHHE AAHHBI H IHDHHBL 21 2 = p

oTneyarka. Pamka mis npo- | 97 4

eKUHOHHOA miedaTH  (puc. |47 Monepewnsid paspes i

44) npeacrasaser codofi | 5

AOCKY ¢ HOpHKpenjieHHolt x | 67 -

Hel H noAHuMAaloueHes me- L?_ !

TajHyeckol pamkoi. Yep- 1;{]& S e 540 5y

Hasd MeTaainueckas pamka
NpHKHMaeT Kpas JHcTd .45, KaproHHble YrOJbHUKH,
thorobyMary u YAEPHKHBAET saMeHAOWHE PAMKY AT [POSKUHON-
ero BO BpeMs nedartdHus B Holl neuati.
HETGABUYKHOM TOJOKEHWH.

,;".IBC CTOPOHBI PAMKH MOTYT NEpeABUIraTbCH, UTO HNO3BOACT
YCTAHOBHUTb B NIpeleJax AOCKH NpAMOYIOJAbHHK JI00BIX pas-
MepoB. Pamku Beinyckalores pasymepom 13X 18 ea, 1824 cu
i GoJtee.

o
bt
o

Pamga mis negartn yno6Ha Tak-
JKE eHLe TeM, YTO MOCHE NPOSBACHHS
Mo XpasiM OTHeuaTKa 0CTaioTcs Oe-
JIBIE MOJ0CKH, KOTOPEIE MOTOM JIEFKO
obpesarh 10 HY:KHOH mupuubl ITpu
yCTAHOBKE paMKH Ha HecraHaapt-
HBUH (popMaT JAHIIHIOW YacTh JHCTA
OVMard MOXKHO OTpe3aTh 3apaHee,
uTOOBl HCNOAB30BATE €€ A7 Npod-
HBIX OTNEYaTKOB.

Ilpu orcyrerBun  dadpuunoi
paMKH CE JErKO 3aMEHHTL NPOCTEIM
caMofeJbHBIM  HpHCNocOGeHHeM,
KOTOPOE COCTOMT M3 JIBYX YEOJbHI-
Puc. 46, Macxi aas sare- Ko (puc. 45). CaHTuMerpoBbie je-
HEHHA H NPONCUATBIBAHNA  neyps HaHeceHHbIe HA YIONbHHKAX,
OTALALHbIX YHACTKOB HETA™  oappnaior  GLICTPO  YCTAHOBHTE

THEA, JCNDIbIYEMbIE NpH
VBETHUCHHT CHHMKOB, HPAMOYIOALHHK TOCO MW HHOIO
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Puc, 47, BL‘PTiil{ﬂthlilalC JUHUH, He napaniefsHsie Ha HeraTtuBe, Ha
YBOJHYEHHOM OTHEUATKEe MOMKIIO CILCHAAThH NapalmeidbHBEIME:
Cileta — CHUMOK, cAetannuil € HUIKOR TOMKH ¢ yRAoHoM srepx, Cnpapa — arthe:
UYATOK © TOFO (Ke HECATHRA NPH HAKTOHHOM NOJOMEHHH DPAMKH /st NpofxidonHoil
HeMaTH; BePTHRAJLHAR e1bHA, HO BEPX H HHI OTHeMatRa — He pea-
KHe. Buuay — orneuartOR, cAelandblil npH o HauMeHBRIeM orBepeiid anadparMmes:
BCO pe3xo,

pasMepa ¢ HYKHBIM COOTHOWEHHeM cropoi. Onun #a yroan-
HIKOB HAK/JIEHBAIOT Ha JHCT [TOTHOLO KAPTONd WA (Qanepol;
BTOPOIT YrOALHUK HAKIaALBAIOT HA AHCT HOTOOYMATH CBEPXY
W BO BPEMs NeyaraHust OPHACPIKHBAIOT €To PYKOH HAH Ka-
KHM-THBO Tpy30n.

SatTedenne u nponeuarssanne Orgeasibe
YACTH HEraTHBa MOLYT CHJABHO OTJIHYATLCH N0 [IOTHOCTH,
Hanpumep, naornocts naofpakenns ne6a Ha HeraTHBe ya-
CTO 3HAYHTENLHO OOJBLIE, HeM IIOTHOCTE H30OpaKeHNA
OCTa/bHBIX 00BLEKTOB, 0OCODEHHO HpH CcheMke Ge3 (GUABTpA.
Pasiiinsie yuacTikid TAKOro HEraTHBA C/GIYET Meyararth ¢
HEONHHAKOBOH BHIIEPIKKOI, NPHKPRIBAR UACTh (POTOBYMATH
MJIOTHOR uYepHOH OymMarofl (macko#) maw pykoi, Macxamu
(pre. 46) nosbzoBaThes yaoOHEe, TaAK KaK DYKOH MOMKHO 34-
TEHHTh Kpast OTNEeYaTKa, Ho He ero cepenuHy. Yrobul rpanu-
La MEM/Y 9acTAMH OTHEHaTKa HPU OCBCHIEHUH ¢ PA3HOM Bbi-
JACPKKOIL He BpLIa 3aMeTHA, KPas MACKH Le/a10T 3y09aThIMH,
Bo BpeMs ocBEUIEHHST MACKY IRHTAIOT IIABHBIME KPYTAMI |
AEPAKAT €€ He Hal caMoil OyMaroii, a HECKOJILKO BHILIE,

Uem ganbuie Oymer Mdcka or Ovmard, Tem MeHee pes-
KMMH OYAyT rpaHMIlbl PA3diUH0 OCBEUICHHBIN YUACTKOB HA
orneyatkax. Jlas sateHeHus cepeaHibl OTHEYATKA MACKIH
NPUKPEIIAIOT HA TOHKYIO [POBOJIOKY, KOTOPYVIO BO BpPeMs
HEYaTAHHA TAKKE NePeJBHTAIOT, UTOOL HE OCTABHTL HA OT-
NEYATKe CBETJI0H NOJI0CKH,

Mamenenune BoAgepxKKH TPH MeaaTaHuw
[Tpu nesatauny ¢ HELaTHBOB HOPMAJBLIOH TLIOTHOCTH MOJKHO
PerV/INpOBATE KOMHYECTBO OCBEULCHHs OyMaru JiofsM cno-
co00M — Hameling AnaparMy HIH BHIEDIKKY.

[Tpn nedatanny ¢ HeraTHBOB HeGOJBLIIGCH MIOTHOCTH pe-
KOMEHJYeTCsi 3aMEHATh JaMuy MeHee MouHofl, yera-
HABIHBATL MaJoe oTBepctHe auadparMel 06GbEKTHRA H 10-
TOM Vi€ [eYaTaTh ¢ BO3MOMKHO 00Jee NPomoIKHTeIbHBIMHI
Beraepyskamu. [lpn nevatanun ¢ HAOTHBIX HETATHBOB cJle-
AYET YBeJAHUHBATL MOLHOCThL JIAMIBI H YCTAHABJHBATL HAM-
GoJiplliee OTBEPCTHE AHA(PArMEL, YTOOH HEdaTaTh ¢ KOPOT-
KHMH BBLAEDZKKAMH.

Conmuenne napaliedpHpX JTHHHA HA He-
FraTHBE H YCTPAHEHHE 3T0T0 HAa OTHEUATKE,
[lpu chemie He B rOPHIOHTAALIOM HANPABICHHE, 4 C YKI0-
HOM BBepX HJl BHH3 BePTHKA/bibIE JIHHHH 0OBEKTOB 10y~
HAKOTCA Ha HeratubBe He NapadiedbHbIMH, a4 cOJHmKaloTed
B BepxHel wan HixHel gacTH kagpa. CnmpHoe cOnpKeHue
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BEPTHKAMALHEIX JHHUIH NPHBOANT K TOMY, UTO JOMA, AepeBbi
M pyrue BBHICOKHE OOLCKTHL IPOH3BOAAT BNEHATICHHE MMa-
naomnx (puc. 47),

Jror HETOCTATOK CHHMEAa MOMHO HCNPABUTL NIPpH YyBeJJH-
HYEeHH. Par»u\'y JUTA ITeYatTH NoMellaT Ha JOCKe YBEJHUATETA
He ropHsoHTanbHo, a wawgonio. Ilpn takom nodomennd
paMEH Kpafinue yuacTki OyAYIIEro oTnevyaTka pacnonaraior-
CA Ha PA3JIMUHBIX PACCTOSHHSAX OT 0OBEKTHBA, YTO HPHUBOJLUT
K PAsAHUHBIM MAaCWITabGaM YBEMHYEHHs OTASTbHBIX YUacTKOB
Herarupa, Hanpumep, BepXHAsS YacTh BRICOKOTO 3LaHU#A, KO-
TOpas Ha HeTaTHBe NOJYUH/Iach yre, MomKer ObTh YBedHye-
Ha B OoJbllied cTereHu,

ITpu 3HAUATELHOM HaKJ0HE pamMKi H306pajeHne moay-
YHTCSL PE3KHM TOMLKO B HEBobIon uacti otneuatka, Yrobsl
clleJaTks Bech OTMEYaTOK PE3KHM, HaBOAKY Ha [pe3KoCTh
NPOH3BOAAT NPH NOJHOCTHIO OTKPLITOH Anadparme He Ha
CpeiHee paccToanie MexAy OMmKaHlIMH K oOLEeKTHBY H
VAATEHHBIMH OT HEro KpasiMH OTHeYaTKda, a Ha HeMHOro
MEHBLIEe pPACCTOAHNE, 3aTeM YCTaHaBAHBAIOT HAHMEHbLIee
OTBEpCTHe auadparMel, 4TO6Bl MaKCHMaJbHO VEEJTHUHTL
PAYOHHY PE3KOCTH, H MeYaTalor ¢ COOTBETCTBEHHO YBEIH-
YeHHO! BBIIEDIKKOM,

Cronoco6m
nevatka, [lpu Godabluoil crenend yBequueHHsd, KAK YiHKE
POBOPHJIOCH Bhlle, H300paKeHHe MOMKeT NOJAVUHTLCA 3ep-
naereiM. [Tpu. vveaom meuaTanuy 3€pHHCTOCTE MOMKHO Cle-
JaTh MEHee 3aMeTHOH WIH da)e COBCeM He3aMeTHOH,

Xopouine pes3y/bTATH [4eT HCNOJb30BAHHE pACCeHBATE-
aell esera. [1pocteiiuiie paccenBaTe i npeacTaBasior coboii
CETKH M3 Y€ PHOIl KaHBB, TiOJS WIH TOHKOH Npo3pauHoi
HIRMKOBOI MaTepHi, KOTOPbIe MTOMEILAIOTCH MERIY 00BeKTH-
BOM U OyMAroil Bo BpeMs neuaTaHius,

3epHHCTOCTE MEHBIUE 3aMETHA TaKwke MpH Neyatanii
Hd MaTOBLIX M OCOGEHHO Ha LIEPOXOBATBIX Gymarax.
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