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KawnaoMy BbpoAaTHO npuxoaunochb HabnonaTs, Kaxb
nyuieks cBbTOBbIXBL Jyyed, yepe3s LUlens BB CTaBHB H
fpo4., MPOHHKasl Bb TEMHYIO KOMHaTy, ofpasyeTs Ha npo-
THBYTOJIOXHORA
ctbut cebToBOM
PHCYHOKD BCEro
TOro, 4YTO Haxo-
IUTCS Tepens
ienbio, HO BCE BB
obpaleHHOMb BH-
nb, T. e. Bepxdb
BHH3Y, HU3B Ha _
Bepxy, npaBas _
cTopoHa Ha k-

Bo#t, a nbBas Ha npasoit. Puc. 1.

CebTb, a Takwe U oTAbnbHEE Nyun ero, 6e3uBBTHH —
PUCYHOKE e Ha cThbHbd umMbernr uBbTHYI OKpacky, onH-
HaKOBYI0O Cb MpeaMeTaMu nepens wenbio. [[poHcXoAHTH
3TO OTBh TOro, yto OGeausbTHHil nyys cebra cocrouTs
3L COeNWHEHiAs MHOrHX® UBBTHHIXB nyyel, rmaBHHE H3b
HHXD KpacHbIH, OpaHXeBhlH, XenTbid, 3eJNleHkH, CHHIA H
¢dionetoBnit. Jlyusr cBbTa, nagad Ha Kakod nubo npep-
MeTb, pa3naraercsd Ha UBbTHHE Jy4yH, MPH 4YEMB 4acThb
UXDb rornowjaercss Thnomb, a Apyrasi 4acTb yXe BB BHAD
usbTHOro nyw4a, oTpaxaeTcs OTh Hero H ThMB NnpunaeTsb
usbTs npegmery.

CebToBble nyyH nananTs Ha THNO M OTpaXaloTcs OTh
Hero NpsiIMONIMHEHHO, MPSAMONIMHEHHO Xe NMPOXOAATDL Yepe3h
OTBEpPCTie U MNepeKpelwUBalOTCA Bb HEMBb, MNoyeMy pUCY-
HOK® Ha cThBHb nonyyaercs obpaljeHHHIA.

CebToBble nyu, npoxoast yepesdb OTBepcTie Bk TEM-
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HYN KOMHATY 06pas3yloTb PUCYHOKB HEAOCTaTO4HO OTHET-
aMeui. Pb3koe ouepranie npeameToBt honyvaeTcs NHWbL
NPH  O4eHb MaJioMb oTBepcTiH, He Gonke OGynaBounaro
npoxona, HO npu 3TOMB OuYeHb cnaboe, enBa BHIKWMOE.
Ilns nonyuenia cebTnaro n snonHb oTueTnUBaro pucyHka,
nonb3ywrcs cBbrocobupaTenbHbiMY CTeKNaMHu, Ha3blBae-
MEXb Bb OOLIEKUTIM 3aXKWraTesNbHbIMH, NynamMu U Npou.
[TepBbIMB, AN
nonyvyeHiaceb-
TOMWUCHAro pH-
CYHKa MpH Mno-
cpenctBb
cBt Tocobupa-
TENLHOro CcTe-
Kyia, BOCIOJIb-
30BaNcAMUTaNb-
SIHCKIHA PU3HKD
A Hopma
Bb 1750 rony
NnpUCcnocobUBb
ero, Kb Bbl-
paboTaHHOH UMb KaMmeps-00chyprs, pUc. 2, Bb KOTOPOH
Ha MaTOBOMB CTeknk, WNH HanoXeHHoM Ha Hero 6ymards,
MOr'b 3apUCOBHIBAThL BCE, YTO HaXOAMWJOChL Nepelb
npubopoMs, Kamepn-obckypa XK. [lopra npeacras-
nfgeTh [MpPOTOTHUN'L COBPEMeHHbIXb (oTorpadHyecKHxb
KaMepb.

Bt xamepb-o6ckypt XK. llopra cebTOnucHun pHCy-
HOK'b MOJNy4aJiC ToJIbKO BO BpeMS HaXxOXJeHifl annaparta
nepeab MNPeAMETOM’b, HO COXPaHUTL ero Onino Henb3s,
coxpaHeHie cBbTonucHaro pucyHka M BHE KaMepnl Owino
pocturuyto Gonke 200 nkre cnycta, Bo PpaHuin Hicn-
coms n [aceppoms. OHu, BMbcTo MaToBaro cTekna, no-
MBcTHNH BB KaMmepb-o6ckypy cepebpsHYyl0 NNacTHHKY,
npeaBapUTENLHO MOAKYPEHHYI0 Napamy ioja, b obpaso-
BaBUIMMCH Ha MOBEPXHOCTH CJloeMb ioAMcTaro cepebpa,
pasnaraiowarocsa otk nbficTeiga Ha Hero cBbTa, uTO M Hano
BO3MOXHOCTL H3o0pbTaTenaMb CoOXpaHUTb CBBTOMUCHLINA

puc, 2.



pUCYHOKD® W BHbB kamepul. OTkpuiTie Hienca u [areppa
NONOXHUNO Hayano cebronucu unu dortorpadin.

Hanenbilwee passutie M ycoBepuieHcTBOBaHie ¢oTo-
rpacgin nowno oyeHs OwicTpo M He Gonke kakbL uyepes3b
50 nkte, BB 1871 roay, /[[-ps Madores obuapososant
crnoco6b MPUroTOBNEHIA CYXUXD GPOMOCEPEOPAHKHIXE WKe-
NaTUHHBIXD (oTorpadUyYecKUXb HAACIHIUMHOKE, KOTOPbIMH
nonb3ylTcA U Mo cie BpeEMA.

Bpomucroe cepebpo, Bb Buab Menbyahl¥Xb 3€PEHD,
cvbliMBaeTcs Cb pPacTBOPOMBb )XeflaTHHA, U 3TOH XenTto-
MOJIOYHOI 3Mynbkciell, 06NUBalOTb CTEKNa, UEeNNYNOHAHbLIA
nneHku, 6ymary M npouy. 3epHa Opomucraro cepebpa
UMEIOTE CBOMCTBO OTH HarphtBaHia cHayana yBenHUHBATLCS
Bb cBoeMb 00beMb, cb onHOBpeMeHHHIMB ocnabneHieMsb
CBA3M BB 4ACTHLAXDb; a MPH MPONOMKMTENILHOMB Harphb-
BaHiM pacnafaTbCA Ha COCTaBHbIS CBOH 4acTH 6poMb
cepebpo.

CebToBEIE NTyYHU AHEBHArO, 3JIEKTPHUYECKArO, UM HHAro
MCTOYHHMKA, Mo 06lieMy CBOEeMy CBOHMCTBY, Najasi HA KaKoW
nubo npenMeTs, NEPEXOAATH Bb TEIUIOBhE MU HarpbBaloTh
ero, 4TO MpHU CHIILHEIXBE HCTOYHHKAXBL cBhTa faxe u ouly-
THTENbHO. ToXe NMpPOoMCXOAMTH: M NpH (oTorpadupoBaHiH.
CrbtToBbLie Ny4YKH pasHOH CHIb, B 3aBUCHMOCTH cBbTa
W TBHM npepMeTa, nagast Ha crod 6poMucTaro cepebpa,
HarptBaloTs ero nponoplioHansHO cBoeit cunbk, ogHOBpe-
MEHHO pa3pyliast Mnu ocnabnas cuny cubnneHis BB 4a-
cTuuax’h—6poMa cb cepebpomb, U cunbHbe Tam®b, rob
cebTt abicrBoBant sHepruuHte, T. e. BB MbcTax®, co-
oTBbTCTBYOIHNXDL CRETOBRIME YacTAME (oTorpadupyemaro
npeaMeTa. Takoe cocTosiHie mnacTHHkM nocnk dororpa-
$hupoBaHin HA3LIBAOTE cKpbimsLny 1300pasiceriems. Bpo-
MHUCTOe cepebpo MOXeTh fAaTh [pH HEMOCPEACTBEHHOMB
nbiictBin ceBTa M BHEUMoe H30OpaxceHie, HO AN 3TOro
HeoO6XolHMO oYyeHb NPOJOMKUTENLHOE OCBBLIeRie NNaCTHHKH
Bb Kameph uepesb 06bEKTHBB,—OTHb OAHOro A0 HBCKOJNb-
KMXDb AHEeH, a MOoTOMY, CBb camaro Hauyana cBbTonucy,
CKpbiToe Hu306pa)eHie nepeBoAsiTH BB BUAMMOe, ob6paboT-
KO0 CNOSi BB pacTBOpaxb, YCKOPSIOLWHWXDB pa3JioxeHie



YacTHUB Ha Opomb K cepebpo. Takie pacTBOpbHl Ha3bl-
BAIOTCA NHONRUMCIAMIL.

[lpy nposiBNeHiM pHCYHKa, OHDb OKAXETCA odpaitien-
tbt Md BCcn'bACTBie 1IPAMOJIMHEHHOCTH NydeH, a KpoMt Toro
Bch cBBTneiA yacTM npeaMeTa OKaXyTCsi TEMHLBIMU Cb
rycTol OKpackoio, a ThHM HaobopoTdh, CBBETNHIMH UM mpo-
3payHbiMH. TaKOM PUCYHOKD HA3bIBAIOTDH HE2ANI1BOME WU
HeraTUBHLIMB H300paxeHieMb, pUc. 3, MPOHCXOAUTDH 3ITO
NOTOMY, 4TO Bb CBETOBHIXB HaCTsX®s NpeameTta, 6poMucToe
cepebpo 6yneTh Cb HaUMEHbLIEIO CBA3bIO YAaCTHUUB, 4 Bb
nonHblXb ThBHAX® cb Haubonbuweio ¥ Bb MNpoaABuTentd,
cebTOBBHIS uYacTH ckopbe BOCTaHOBATE uHcTOE cepebpo,
ykMBb BB ThHAXB. MeTtannuueckce cepebpo BB Menko-
pa3apobneHHOMB BHAE uMMbBeTds uyepHH UBETH, H3B KO-
Toparo U obpasyeTrcs BHMMOe cBhETONHCHOE H306paxeHie,

puc. 3. puc. 4.
Heratues. [Mo3anTvies.

Ins nonyuyeHia cebTonucHaro pucyHxka, cootsbTecTBylO-



uiaro no cebty ¥ ThHM nbAcTBUTRNBLHOCTH, NOAL Hera-
THBB, Bb 0Co60i pamkd, nombliaoTs cBBTOMYBCTBUTENN-
Hylo 6yMary M BHICTaBAAIOTbL paMKy Ha aHeBHoW cBhbToH
AN npornevaThiBaHist yepess HeraTHBL. | aKOA OTNe4YaTokb
Ha3LIBATE #O03UMUBOMS PHUC. 4.

PasmBpsl #OTOrpadnyecRUX’hb
CHUMKOB'D.

Hauny4uiee oTHOLUEHie MIKUHE PHUCYHKA KB ero wnpHHb
BOCIIpOM3BEJEHHAro, Kak’b XyAOXHUKOMBb, TaKb U CBBTOM®,
npeactaensetTs 1:1,41. Dto oTHOLlEeHie BHpaboTaHO ny-
TeEMD H3cnbaoBaHil KapTHHD NYYIWHUXB XYOOXHHUKOBBL. Bb
doTorpadiu, nyTeMnb NpaKTUKH, BuipaboTanuce noBceMbcTHO
ONWHAKOBbIE Pa3dMbpbl CHUMKOB®B; 0 BeNMYMHB KOTOPHLIXB
U3rOTOBINISIOTCA KaKb KaMephl, Takb U O0OBEKTHUBHI.

['maBHBIl pasmipb doTorpaduueckaro cHHUMKa npen-
CTaBNsSIeTh AJIMHAa 24 caHT., npy wWHpHHE 18 caHT., Ha3H-
BaeTcs #umwaoll naacinurkoll, Opyrie pasambipu cnbayiouie:

6X 9 un 62X 9 caHT. OCBMYLWKa MIACTHHKH.

9X12 n 10 X13 ., YETBEPTh MNACTHHKH,
12X 16121 13 >18 onyrnjacTHHKA.
18 X 24 ubnas nnacTuHkKa.

M

21 X 27 n 24 X 30 " 3KCTPa MNNIaCTHHKA.
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Bonswie pasmipu uMboTL 30 X 40; 40 X 50—
S0 X 60 canr. u 6onbe. Kpomt Toro umbiotcs paambpu ans
cneuianbHux®b ubknein—=8!/2» X 8!/2 canrt., ana BonwebHaro
donapa u S'/r X 17 cant. crepeockonuyeckie.

By Aurnin # Amepukb pasmbpu Hbckonbko HHHE BB
3aBHCHMOCTH H3Mbpenis niofAimMaMmu,



CBBTD.

Bct thna npuponw, npu HarpbeaHin cmwe S500° L.
HcnyckaioTb oTh cebst cBbTh M ubMb TeMneparypa thna
Buiie, TbMBb cBBTH cunbHbe U apye. TeMneparypa consua
HeuaMbpHMo BHCOKa, B®L cdepd comHuUa caMmeie Tyronnas-
Kie Meramnnu, — xent3o, nnatHHa W OpP., HAXOAATCS He
TONbBKO BB PaclUlaBJIEHHOMB, HO AaXe Bb ra3oobpasHomMb
HIH napoobpa3HOMB COCTOSIHIM, MOYEMYy M CHMIla COJHEY-
Haro cBbTa Bo MHOro THCS4YPb pa3b CHNbHbBe HCKYycCTBEH-
Haro s3eMHaro cBbra.

CrbTe OOHIKHOBEHHHH CTeapHHOBOH cBbuM . . 1
. 6onbWONA KEpOCHHOBOH JNIaMAH . . . . . 14

" ceETunbHaro rasa chb ayapoBCHOH ToO-
pbnkor . .. ... .......... . 60
o snekTpuyecTBa Haubonbwin, . ., ... 6000
- Heba 6e3n conHLa nHeM®b He MeHbe . 15000

. Heba U COJIHEeYHHIX®L Nyuyel IHEMDB He
MeHbe . . . . ... ... ........ 60000

[lonarawoTs, 4TO BCce Mexxny3sb3nHoe RNpPocTpaHCTBO,
conHue, Bch 3Bb3an, Boma, 3eMnst H Bcs Thna npHpoah
3aMOJIHEHH MOYTH HEBECOMHIMBL BELIECTBOMB—IPUPO.M3B,
COCTOSILMME K3 Menb4YadulHX'b YacTHUB., HacTHUH adHpa.
npy HarpbsaHiu Tbna, npuxoasiTe BB HeMb BBL koneba-
TenbHoe OBHXEHie U nepenaoTh ero nocnbaosBatenslo
cockaAHHUMB, pacnpocTpaHfAs 00 6e3KoHeYHOCTH cBETH cBE-
Tsaularocss Thna Bo BChk CTOPOHBI HOIMOKOME .1yHe00pas3Ho
H npa.moatnetirno. Takoe CBOACTBO YacTHUL agupa Ha-
3nBaIOTBL .gynucmots suepzeis. CropocTh cBbTa 0OYeHb
Benr¥ka — CcBBTOBOH ny4y®s MNPOXOAHWTL BB OAHY CEKYHE



oxone 150.000 sepctv. a cnbposatenbHo MoXeTb 060-
FHYTk BCI0 3eMnio He 6onbe Kakb Bb 4eTBEPThL CEKYHOHI,

CebtToBhie ny4H, npu cBoe€Mb MPAMONHHEHHOMD OBH-
weHlH, BcTpbuas kakoe nubo Thno — TBepmoe WuAKoe,
unu rasoobpasHoe, H3MbBHAIOTE CBoe MNepBOHAaYalbHOE Ha-
fpaBneHie, — OTPAXKIOTCA OTh Hero, NPoXoAAThb 4YEpe3b
Thno. ecnu oHO npo3payHo AN ny4ed, a TMpH Henpo-
3pPaYHOCTH, MOrnNallaloTcs UMBL H Bb HBKOTOPEIX® CNy4YasdXb
pasnararwoTcs.

Otpamenie csbToBbLIXb Aydel. Jlyun, manas HaKNOHHO
H2 Kakyio 460 NpAMOJIMHEHHYIO MOBEPXHOCTb, OTPAXAIOTCSH
OTH Hee noabs ThMBb Ke yrnmoMb, NOoAb KOTOPHIMBL OHM
BcTpbTUnu Thno. Jlyus, nanaouwiii orebcHO Kb mnoBepx-
HOoCTH, — nornowaerca ThnoMs. [lpu nageHin ny4ye# Ha
BOFHYTYIO [OBEPXHOCTh (BOrHyTO€ 3€pKano), oTpaxeHHLe
Ny4d NpUHMMalOTh obpaTHoe HanpaBneHie NoA®s YriioMb
Kb Hopvanu (palliyCh KPUBHM3HH) paBHbIMB YLAy NaleHis,
KOTla JIY4YH MCXOASITb H3b ONHOM TOYKM TOo H nocnk
OTpaXeHisl TaKXe CXOAATCA BBb ONHOM TO4YKB, Ha3LiBaeMOH
g!)oz.:yco.ua. [Ipy nageHiu nyyei Ha BHINYKIYIO NMOBEPXHOCTh
(BLInyKnOe 3epKasno),. OTPAXEHHbie JIyYH NOABL PaBHLIMH
e yriaMd Kb HOpManu He CXOAATCH, a PacCXofAaATcs M
TOJNILKO TNpsIMbiA 06paTHBIA NPOAOCIKEHIA HUXB HalTH fe-
peckyeHie BBH omHOM TouKb 3a noBepxHOCThbiO Thna, BB
3TOMDb cnyuah, HasbiBaeMOW .MuuMbLuE (DOKYCOMB.

Mpenomnedie cBbTOBLIXL Aydel Npu NPOXOoHAEHIH
XD Yepesn npoapayvoe Thno. CehroBHe nyyd npw
BcTpbub npospauHaro Thkna, nmpoxoadATt uepes3dh HEro; HO
TPpH 3TOMB OTKIIOHSIIOTC BBb CTOPOHY, YTO H Ha3biBalOTh
npe.aoientems. Hanbonbwin uHTepect ana cebronucu
npefcTaBnsieTs npenoMmnaeHie cBhTOBHIX® Jy4eH, Npoxo-
EALUMXD Yepe3b pa3Hbld CTEKNAHHbLIA Thna—B®Bb 4aCTHOCTH
chenryeckia cTekna, U3b KOTOPHIXB COCTABASITCA GoTo-
rpaduueckie o6 bEKTHBHI.

Npoxomaenie cebToBaro ny4a 4Yepesb CTekN0 Cb
napanienbHbiMu mnoBepxHocTAMH. Korana cebToBo#t nyuysn
nagiaeTs Ha CcTekno OoTBbcHO, OHBL MpPOXOAWTDL 4epe3db
Hero He npenomnsasck. [Ipy napeHin e HakNOHHO, pHC. S



(16, ORb YKNOHAETCA Kb HOPManW ¢/ no uanpasnewio
08, U BHIXOAUTDE M3B CTEKJ1Aa, OTKNOHAACL ONATbL, HO BL
obpaTHYI0 CTOPOHY M Ha CTONLKO,
YTO NPHUHUMAETH BHOBbL [EepPBOHa-
yansHoe HanpaBneHie. O6pasyembie
yrNibl Cb HOpMansaAMu 7t ¥ 1y (nep-
NEHNUKYNSPH Kb TMJIOCKOCTH CTe-
Kna), HasbiBaloTcs d YrnoMb nane-
HiF, ¢ YTrJIOMB® TIpEenoMNeHid; I
yrnoM®s BTOpoOro nafeHid, H 3
yrioMs  BTOPOTO INPEJIOMIIEH .
Yrnel ¢ WU J, a Takke Yrnu ¢
U 3 paBHE Mexny coboio.
MpoxomaeHie nyya yepe3n Tpex- puc. 5

rpaHHyio NPpH3My NpoOUCXOAUTSH, TOU-

HO TakKXe, KaKb M 4Yepe3b OOLEIKHOBEHHOE CTekno,
HO BB BHAY  HenapaieNnbHOCTH CTOPOHB, BhHIXO-
nAUid n1y4Ys U3B IIPU3MEI HE NPUHUMAETDH MapaniebLHaro
HanpaBleHid cb ManaloUKMMBL ny4YeMb, a obpasyeTh cb
HUMB yrons, puc. 6. lapaiowifni nyuys ad obpasyetrs cb
HOPDMaNblo 77 Y204% NAJeHIsA O, NPENOMIIEHHHH Nyyb 68
COCTABINSAIOTE CBh TOIO XK€ HODMAaNbIo Y2045 MPEAOMACHIR
¢. [lpenoMneHHHR ny4ysb 68 COCTaBNSETE Cb HOPMAabLIO 11f
Y2045 8MOPA20 NAJEnIA I, @ BHXONSWIA nyyb g2
NaeTh Y20.1% OMKI0OHCHIA WIW BTOPOro MNMpenoMneHia 3.
Yrons, u3b npsiMmoro u obpaTHaro MNpoRomKeHid napaio-
aro ¥ BLIXONAUWIAro Nny4eH », Ha3bIBAETCH Y20.156 0HINAO-
HeHis. Yronwb .,
obpasyemuiit cTopo-
HaMM MPU3MBI, Ha3bl-
BaloTh Y2048 Npc-
AOMACHIA TIPH3MB,
OTBH HEro 3aBHCHUTD
OTKNOHEeHie nyuya,;
ybEMBb 3TOTH yrons
bonsuwe TBMB 60NbL-
ee rnonyyaercsd H
otinoHewie nyuva. [lpu yrnb npusMbl == 0 OTKJIOHEHiA He

puc. 6.
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6yners, Takb Kakb 06k cTOpoHBl MPU3MBI OKaXyTCA na-
pannensHuMH. Korzma xe yrons npusmbl 4 6yners pa-
BeHb RBOMHOMY npenbnbHoMy yrny naperis, To NnpesoM-
NIeHiA He TpPOU3OHAETH, a JNyYb OTPA3UTCHA OTBh CTEKna,
Kakb OTH Thna HenpospayHaro nnsi Hero.

ITpeorwavnvidi yeoas. TpenbnbHUMB yrnoMb naneHis
Ha3bBaloTh Haubonbiliil yrons 0 puc, 5, MpH KOTOPOMDb
cebTOBOM Nyys MOXETH NMPOUTH Yepess npo3payHoe ThHno.

NpoxomAaenie cebToBaro ny4a 4epesdn THa0, orpaHK-
YeHHoe (wapoBuMU) CHEPHYECHUMU NOBEPXHOCTAMM, npo-
HCXOOUTH TaKXKe KaKb yepe3n [JIOCKOEe CTEKNO W Tpex-

rpaHHY0 NMpuUsMy,

Ff,.__;:—...;é-.;-)l’;- puc. 7, Kxoraa

e najaoLif  IyYb

COBMajaeTe Cb

AiaMeTpOM® liapa

TO TIPOXOXIEHie

€ro TOXE 4YTO U

yepe3s CTEKJIO Chb

napaniensHbIMH

puc. 7. CTOPOHaMH, pHC.

S, T. €. Jnyys

Npo#AeTs uepe3ddb Wapb 6e3b npenoMieHisds, Kakb nNajga-

owiit orBbcHo Ha gBE napannenbHLis nNpsaMbIA (KacaTenb-

Huist), [Ipn He coBnageHiu nydya cb niamerpamu, T. €. MpH

HaKJIOHHOMB (IOJIOXEHIM JIy4a, fpoxoxnieHie ero Oyaers

TOXE 4YTO W yepe3b TPEXTPaHHY MPHU3MYy, CTOPOHBI KO-

TOpPOH MNpencTaBnsioTb coboK KacaTenbHbisi Kb TOYKAMb
naneHia ¥ BbiXxoga nyda.

Coepuyeckia crexna. Bch dororpaduyeckie o6bexTUBH
NpencTaBnsioTh cob0l0 CoefHHEeHie MBYXb WMNM HhCKOMb-
KHXB, Takb Ha3LIBaEMEIXb, ONTUYECKHXD, CPEpHYECKUXD
U NPO4. CTEKONB, T. €. TaKHX'b CTOPOHB, KOTOPHIXD UMbBIOTE
1apOBLISI MMOBEPXHOCTH,

Coepuueckia crekna paspbnaiorca Ha crbTocobupa-
TenbHuA K cBbropasckbusaiowia. CoueraHieM®s lapo-
BhiXh M NPAMOAHHEHHBIXB® [OBEPXHOCTEH MNOJNy4valoTCcH
wecth BUAOBB cTekonst (puc. 8): 1) msodAxoBHnyKnoe,

1 7’/ A‘Z’} 19?‘}/ AY &




2) nnockoBHnyknoe; 3) BHnyknosorHytoe; (cabTocobupa-
TEeNbHHIA) -— 4) NBOSIKOBOTHYTOE; 5) TMIIOCKOBOTHYTOE, W
6) BoruyToBorHytoe (csbropa3ackubawouis). CebroBLie
ny4yu, npoxofss uepesb 1, 2 u 3 crtekna, T. e, cebTOCO-

CebrocobuparenbHuIR. Cshtropa3achitsaotiis.

6upaTenbHLIs, nocnk npenomnedis, NpHHHMaKTDb CXOAsf-
1iesicsl HanpasJieHie, puc. 9; a npu NpPOXOXAeHid Hepes3d
4, S u 6 (puc. 9) copra, T. e. cebropasckuBalollis, MyuH
no BbIXOAL HU3B cTekna pacxo-
OATCA BB CTOPOHLI, COBEpLUIEHHO
TaKXe KaKb U Bb TpexrpaHHoM
npyuam’b, ouepraHis KoTopo# U BUI-
Hbol Ha pUCYHK®H.

Kaxnas chpepuyeckas nosepx-
HOCTb CTEKJNa, Kakb 4acTh liapa,
MMBETh UEHTPDL KPUBHU3HBI Il U
y2 pHc. 10. Jlunis. coenunHstiiowas
ob6a UEHTpPa KPHWBU3HLI Cb [JBYMSH
chepHyecCKUMH TMOBEPXHOCTSIMH H
npoxoasuas 4epe3sb OAHHDB LUEHTPD
NMEpPrneHAnKYy JIFPHO Kb [JIOCKOH CTO-
poRE, Ha3LIBAETCA C.2A68HOI0 ONNINL-
Heenorw ocviw oo, CebToBOH Nyus,
coBnajaioulit ¢b TI'NaBHOIO OCbIO,
NPpOXoAHUTHL uYepe3b cTekno 6e3sn
npenoMneHis, Kakes nafpaowin orsbcHo. PaacTosiHie oTb
LeHTpa KPHUBH3HH [0 €si MNOBEPXHOCTH COCTaBAAETL pa-




Riych KPWUBHM3HH p1 U p». Touku nepechbueHis rnaBroi ocH
Cb TMOBEPXHOCTAMH CTEKNa COCTABNAITD BCPIUNHBL WIH
eumps gouypue 1 m g2, Hanpasnerie napaolaro nyya, npH
KOTOPOMb KacaTellbHbisl, TPOBENEHHEISt B'h TOYKaXb BXOAA Y
BHXOJia ero, napajinensHul Mexny cobowo, naeTsb Hanpzene-
Hie BLIXOASLWIEMY nyuy napajane/ibHoe MafaloLieMy; TO4YKa

nepechbueHis aToro nyya c® rnaBHolo ocklo onpenbknsers
OnmuYecKiiL uenllips cTekna in; a nepechbueHisa, cb Tolo
e OoChblo MnpsiMOro M obpaTHoro MpAMbIX® MNPOAOIKEHi
najapliaro ¥ BeXogallaro nyyei, o6o3HavaeTh MbcTo-
MONOXEHie y3.2086/X5 MOUCKs CTekna Yy, UMBOLINMXD
BayHoOe 3HauyeHie M CBHA3b CBh OMNTHYECKHMB LUEHTPOMBb H
npoy. OTH HanpaBneHias cBETOBOro Jsyuya HasLiBaloTCH
AUHIAMU HANPABACHIA, VNN NOOOUHBIMIL OCAMIL.

lMonoxeHnie onTuUyeckaro uUeHTpa 771 M Y3NOBLIXBL TO-
4YeKb Y1 y* Bb Pa3HOBHAHOCTAXBL CHEpHHECKHXBL CTe-
KONb nokasaubl Ha puc. l1.

CehToBHE nyuyn, Hcxoms u3b Kakoi nub6o TOYKH,



pacnpocTpaHsawTcA BO BCch CTOpOHBLI, Mexay nNpoyrMtn

nonanalThb U Ha BCIO MNOBEPXHOCTh chepHHecKaro cTekna,

a NpoOXoAsl uyepe3b HEro MNpPEeNnoMAISINTCA H YKIOHRAIOTCA.
Bt cebTocobupaTensHEixhs cTeknaxb, puc. 12, ceb-

puc. 12, puc. 13.

TOBHIE Nyyd nocnb npesiomnediss, nNo BeIxoah 3B CTEKNa,
nepeckkaloTcs BB OfHOH obiei Toukb, (f2; a Koraa
HCTOYHUKDB CBETa ¢fi1 HAXOHWTCHA Ha rNaBHOH OCH, TO H
6ymeTb Takxe Ha Heit. Bb cebTopaschkuBaowHxD
CTeknaxs, puc. 13, cBbTOBHE nyuM He CXOAATCA, a Ha-
NMPOTUBL PacXolATCA Bb CTOPOHLHl U MOTOMYy HE MOTrYTh
flaTb HHKakoro mnepechbueHin, Tonbko nuuwb o6paTHHIA
NPOLOIKEHis TNpenoMNeHHHXBb nyyed B3auMHonepechka-
I0TCA, HO M TO He IO JAPYrymo, a 7o TYXe CTOpPOHY
ctekna, rab HaxoauTcs HcTOo4YHMKE cBbra. BB oTnuuie
NEHACTBUTENBHArO, — HOAONHCUMEAbHAZ0 TiepechyeHia ny-
yeit BB cBBTocoOMpaTenbHEIXBE CTEeKnaxsb; nepeckuenie
obpaTHHIXE NpofionkeHid, B® cebTropasckuBawluMxb, Ha-
3uiBaloTh nepechbuyeHieMb U NpPOY. OINP «UAHICALHBMB.
Touka nepechueHi! nNpenoMNEeHHHIX® ny4Yel, MNpen-
cTasnsieTs co6010 U3obpakeHie caMoil cBETSLLeNCS TOUKH,
yeMy npUMbBpPOMB MOXETBL CIYXHTL 3axHraTennHoe
CTEKNO, TOYKY 3Ty Ha3ulBAIOTHL AMOPBIME (HOKYCOME (Pr,
a MCTONHUKL cBbTa HAM CcBBTAWYIOCA TOUKY #HEPBLIMS
dhorycous ¢, puc. 12 n 13. PascTosiHin 3THXB TO4YEKB
no OnuxaHWHUXDb Y3IJOBLEIXDB, MPEACTABNAETH NepBoe H
BTOpOE (Horycubls pascnionnis; & Kakb HaxoAsuwlis BB
3aBUCHUMOMB [OJIOXEHIH ORHO OTB APYroro conpsIcen-
nutsmue. Tlpy nonoxenin cpbraleiica Toukw Ha OesKo-
HeyHo 6onbUOoMB pa3cTosiHiM, BTOpPo# (OKych M €ero pas-
cTosiHie NO y3noBoit TOuKM HasuiBawTcs 2.4aguvian. Che-
pHueckis cTexna HWMbIOTL (OKYyCHLIA pa3CcTOsHIA oAuHAa-

2
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KOBLIfi KaKb CBb OAHOH, TaKb ¥ CB APYron CTOPOHH,
TaXhb Xaxkd nNpH nonoxeHin cBbrsueics Toukw BB pas-
CTORHIH OTH CTeKNa, paBHAro BTOPOMYy rnaBHOMY ¢o-
Kycy. u3o6paxesxie O6ynerr Ha G6eaxcHeyHo O6ONBLILOMD
paacTtosinin, Bce uanoxeHHoe OTHOCHTCH Kb CBBTAIIEACS
TOYKM H es H300pameHin, HaxoaAfUIMXCS HA rJIaBHOWM Ofl-
THUYECKOH OCH, HO OHO MNPHMBHHMO ¥ KO BCSAKOH TOUYKH
ucxonsauleica BHE rnaBHof ocH, npH yeMb nocnbaHcoO
3aMBHHUTDB nobouHas ocb, puc. 10.

Mso6pamenie npeamera. Bbm ToMb cayuak, kxoraa
BMkcTo CcBBTH-
IeAcs TOYKH, Ie-
pens CTeKnoMb
HAXOMUTCH CBBTS-
uica unu oceb-
MISHHLIA  [Deh-
MeTh, TO CBETO-
BHle JIY4yH, OTpa-
HasACb OTDH Kax-
Jof ero TOMKH, BB MNepBor (QOKYCHOM [UIOCKOCTH, HAa-
AYTE nepechbyeHie HUXD TaKXe CHMMETPHUYHO BO BTOPOH
doKycHO# IIOCKOCTH, PHC. 14; a COBOKYMHOCTh TOYEKB
B nocnbaHe# npeactaBuTs H3obpaxeHie Bcero npeaMerta.

Cucmema HWCKOABKUXS  CPepuHeckuxs  CIHeKo1s
(coBpeMeHHEEe OGLEKTHBH) RaeTh TaKoe e usobpaxedie
npeaMeTa Kakbk M npoctoe cdepHYECKOe CTEKNO,
puc. 15. Cdepuueckins ctekna, Bo Bchxb cucTeMmaxs,
pacnionaralotTcd CBOMMHM LeHTpaMH Gurypo Ha OJAHO#
obutess 24a8H0H  OCU 06 HALJBAEGMON OCBM CHCMENDBL.
Toukngh n f-
COCTaBJSAKTD
nepestt u 810~
poit  2an8mbLE
ghorycss, 2 TOY-
K Y2 H ¥
3408815 1104~
K cucrmes,.

Beawunuua uszobpasmenss npe>mema. Korma npes-
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METH HIXOAKTCA Ha 6e3KoHeyHO 60MbiLOMB PadCTOsIHIM,
n3obpax=Hie ero 6yseTt HaXOGHTCA BB fINOCKOCTH r2B-
Haro ¢oxyca #u O6eaxoHeuHo mano. [lo mbph npubnnxe-
Hif foeLMeTZ Kb CTeHNy. H3obpzwxeHie 6vyneTb nocte-
MEeHHC yBen“uHBaATLCHA., 4 BMBCTS Cb THhMB M YEARATLCS
OTt CTeKaz: M rnaBHarc dokyca. Korga npeawers npu-
6nus4TCs Kb CTEeKAYy Ha pa3cTosidie ABYXDb (QOKVCHHXE
Pa3cTOAHIA. U-06piweHie ero ynandTcsa OTb CTeKsa Tax-
Me Ha AB32 INaBHHXDB (PoKyca: a BenHyHHa HaobpaxeHis
6yrets paBHa BenuuuMHbd camaro npearera. [lpy aane-
nbimeMs npubnmxkeHir npeaMeTa Kb chepryeckoMmy
CTeKily, u3obpaxesie OyaeTh NOCTENEHHO YRAINATHCH OTH
HEro; a BeJIHYYHa MNpOoNopUiaHANbHO YBEIHYHMBATLCA MNPO-
THBB H2TYParbHOH BeNMH4YMHH. KOTRAa Xe NPeaMeTh COB-
NanaeTsb Cb NEpPBHIML TNaBHHMB GOKYycOoMBb,—H306paxe-
Hie npuMeTh 6e3xoHeuHo Sonbilie pa3Mbipu, Ha Oeaxc-
He4yHO OOoNsILOMB Pa3CTOSHIH.

Mornavienie cBbTO8bIXDL Ay4Yeld. CsiroBHie nyur.
BCTpbyam Hemp.3Haunce mnsA cebst Thno, HacTbo oTpa-
¥KATSA CTh HEro, a 4acthio fornawaiorcess HMb. Jlyue.
nornaiiexnHuie THaoMB, nepepabarniBzioics BB APYryn
dopmMy axepriy —Tennu3yilo ¥ [IPOKH3IBOASTHL BB THNB MNO-
BHIUGHIE HNH MNOHHXEHie TeMnepaTypu. Ir.ia nowid-
WAWINT UL MY YHUCIIVH) THEP2IIO, KOMOHYO (a.vu
MOZVING HCNYCKNANLS.

Pasaomenie csbro-

Bbixb Ay4eR. [Ipy npoxox-

aeHiH cBBTOBaro nyua, Bb

TEeMHOH KOMHaTh, uepesb

TPEXIDaHHYK® NPH3MY, OHB

pa3naraeTcs Ha CcOCTaB-

nsioulie e nNpocthie UBHT-

ysle nyuu, puc. 16. .H4C

wpacHeifi; ( /) opaHxesHi;

(1 I xentun; L£F zene-

puc. 16, uui; F( cunin; G H dio-

nevoBuifi: n /1M nesuan-

MLl YbTpaipioneToBaH, HO ABACTBYO:LIF H2 CBBTOUYBCTBH-
j.
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TenbHul cnof; nanbe KpacHaro MMBIOTCA TaKke O4YeHb
cnabule OTHOCHTenbHO ¢oTorpagpuyeckaro crnos HHgpa-
KpacHule nyud. OTH npocTehie uBbTa, BH NpOMemyTKaxb,
UMbBloTb 6e3yucneHHoe KONMMYECTBO MMEpPEeXOAHbLIXBL OTTHH-
KoBb M, Bb o00UleMBb, NpeAcTaBisiOTh palyXHyio uBbT-
HYIO MONOCY, Ha3LBAEMYIO CHeKINPOMD, WMbBlOWUMB 06-
IUMpHOE HayyHoe npHMbHeHie moAb Ha3BaHieMb cHek-
TpankHaro aHanusa.

Coepuyeckan ¥ xpomaTu4eckaa abeppauiu. Br 32BHu-
CMMOCTH KPHMBH3HB CHepHYEecCKHUXb CTEKONb, OTYETIIHBOE
uzobpaxeHie npeaMera rMoJiyyaeTcs He Bb OAHOH nJjoC-
KOCTH ¢oKyca: a Bb HBCKONbKHWXB, Ha HBKOoTOpOMB LpC-
TAMEHIH 10 rnaBHOH
ocu, puc. 17, TaKb
KaKb LEHTpalbHLE
ny4yd UMEIOTE MEHb-
Wi yroas TMpEJIOM-
neHia 4bmMb KpahiHie.
puc. 17. Takoe cBOHCTBO cTe-

KONMb Ha3blBaeTcH

cghepruecroti adeppaiieri. Kpomt toro, chepuueckis cTekna
nofobHo TpexrpaHHo# npuamk, pasnaras cBbToBhHE nyuH
Ha UBBTHHE CBH pa3HO npenoMnseMocTbiO. L2Th (o-
Kycbtl HE Bb OIHOH To4ykb, a Ha HBKOTOPOMDB MPOTAME-
HiM Mo rnaBHoi ocu, puc. 18,
npuaasas HaobpaxeHilo panyx-
HOE KOJbLIOBOE OKpall¥BaHie.
dionetosuie nyun uMkioThs 6o-
nke KopoTKoe (POKycHoe pas-
cTostHie ybMB XenTele U Kpac-
Hble, DTO CBOHCTBO CTeKONb
Ha3LIBalOTE  XPOMAMINYECK OTt
aneppauiels.

[lpy coenuHeHin csbrocobupaTenbHbixks ¥ cBbTopas-
cbuBaommxbs chepHyeckux'b crTekons, puc. 19, ubmb
YANHHAETCa (OKYch KpalHWXxDb nydeu bonbe uybMb ueH-
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TpanbHbLIXb WHaobGpaweHie cocpefoToyHBaeTCH BbL CANOA
GOKYyCHOIl MNMOCKOCTH M 3THMB, BrMONHL WIK YacTow,
ycTpaHAeTCs Kakb chepuueckast TakKb
K xpoMmaTHyeckass abeppauiu. Takas
KOMOUHALIA CTEKONbL  Ha3blBaeTcA
AnATHANIUNLECKOLL.

Acturmatuamb ®# Homa. Y cre-
KONMb Cb 3HAYUTENBLHO KPUBBIMU MOBEDP-
XHOCTAMH—IPH KOPOTKOMB ¢oKyck, puc. 19.
Jyyy, najamilie o4yeHb KOCBEHHO OTHO-

CHTENBHO TNIaBHOH ocH, AaTb GOKYCH, HE coBrnajaioLyit
ck ¢OKyCcHOIO TMNOCKOCThIO Jnyde#t, napawiuxe OGonbe
fapannenbHo Kb OCH, TaKoe CBOMCTBO CTEKONb Ha3hl-
BaeTCcsa acmuiMamudmosms. [lpy pb3akoMs oyepTaHiu Kpyra
WK KBajgpaTa, Hamnp., Bb cepeiuHd uaobpaxeHia 6nusb
rnaBHOHM oOCHM, €ero HaobpaxeHie Ha Kpaio u3oOpameHis
6yneTs BHITAHYTOe BB BHMAL XBOCTa HMNM KOMeThl BMbCTO

- Kpyra, Takoe HeNnpaBWIbHOE oO4e-

Il  Tanie uwactH uH30o6paxeHis Hasu-

S X! ||| BaoTB KO0 WM KOMETOD, AcTH-
A% rMaTH3MBb MU KOMa, MpPH Hagnewxa-

: J 4 mer koMbuHaliK cTeKOns U copTa
MXBb, YycTpaHsiercs RiadparMmupoBa-
pi c. 20. HieMBb, T. €. YMeHblieHieMBb aba-
cTBYylollaro oTBepcrist. 9TH KoMbu-
HaliM CTeKoNnb Ha3bLIBATDL GHACHIUNMAINUIMOME.




II. OB’ bERTHUB'D.

PoTorpaduyeckie 06bEKTABH NPEACTABNAITE coboio
OOHO MNM HBCKONBLKO cepHYECKUXB CTEKON'b, COeAHHEH-
HblXb BB CHCTEMY M YKpBrnneHHeixb BB oOcobod MeTan-
NIMYECKOH onpaBb, HasblBaeMoW npyoroil o0GbeKkmiusa,
Takb uTo6H oOCb TPYy6KH W TrnaBHBIA ONTHHECKiA OCH
BChbXb CTEKoN® COBMajanu BB OAHY NpSMyl0 NHHIilO, Ha-
abiBaeMylo onmuneckyr ocorw obsexnisa. OB6beKTHBHI
Cb OJJHHMB COCTaBHEIMB CTEKIIOMBL HNU 2174301 HA3bI-
BaloTCA 1ipucmint.wie puc. 21; a cocrosiulie U3b ABYXb H
Gonke nuH3® caoHCHBLMU, DHC. 22.

puc. 21. puc. 22

Bct coBpeMeHHHEe  OOBeKTHBBH  axpoMaThYHH, a
6onbIIMHCTBO M aHacTHrMatuuHel, cTp. 20. Ho cywe-
CTBYIOTH e€lle M HeoxpoMaTHueckie, OOBEKTHBH, TaKb
Ha3blBaeMbie NEePHUCKONLl, COCTOofALlie W3k ABYXH NPOCTHIXDb
O4eHb TOHKWXB BbIMOKIOBOIHYTHIX® CHEPHYECKHXD CTe-
KoN'b,—NpUMBHAIOTL HUXB HCKAOUYKTENbLHO, NO AelleBU3Hb,
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Mpy¥ HEAOPOrMXb PYHHLIXbL annapartaxb, ycTaHosKa dhokyca
Y KOTOpLIX®H npousBoauTcH Ha ¢abpukaxt. [lepuckons
uMBlIoTh pasHule (okychl uBbTHHXBL ny4en, ctp. 20, no-
yeMy npu ycraHoBkk phkskoctu unsobpamenia no maro-
BoMy cTekny, Ttpebyiotrs, ans ¢oTorpadupoBatis, no-
NpaBK® YMeHblUEHiM pascToAHia Mexay O6BLeKTHBOMB U
MaTOBLHIMB CTeKJIOMBb, Takb Kakb cBbTOnMcHuw#A pucy-
HOKb, MPH ycTaHOoBKbL, 06pasyioTb KenTble W 3eNeHbie,
a u3obpaxeHie Ha 4YyBCTBUTeNbHOMB cnob BoipabarThi-
BZETCH LCKIIOYUTENbHO CHHHMU u dioneToBsiMd cb 60-
nbe, KOPOTKHMB (QOKYCOM®B,

flpocToii 06veKkTHBL, puc. 21. lpocTrie 06bekTHBHI.
Ha3blBaEMble TaKXKe .UuHIMIagMmumM, Kakb Haubonbe
MPUrOAHLIMK AN ¢doTorpadupoBaHis BUAOBBL. COCTOATH
M3bL OOHOM annaHaTHYeCKOM WNHU aHaCTUIMaTA4YECKOW
NMH3El CBb OOBONBLHO O6OMBIIKMMBL, OTHOCHTENLHLIME, ¢O-
KYCHBIMD pPa3cTOsIHieM'b, NoyeMy OHM HecBETOCHIBHE, TEMB
60nbe, 4To nns nonydeHist enaemo# pb3koct TpebyTH
3HaydTenbHaro fiadpparmMupoBaHia T. €. 3ac/loHa KpieshlXb
ny4yed MU MNOpoMnycka TONbLKO UeHTpanbHbIXB. [IpocThie
06beKTHBH KpoMb TOro ¥ He BMonbHE MpAMONIMHENAHBI—

L Ll J“

I ! JJ
puc. 23. puc. 24. pHuc. 25.

l“'d L.N

KpaapaTb, pHC. 23, puUcyeTcs, NpH MOJIOXEHIn AiapparMol
WiIl 3ac/ioHa Mnepeib CTEKNIOMb, CO CTOPOHaMM BHITHY-
ThIMU pUC. 24; a NP4 HaXOWALHIM ee 3a CTEKIOMb — CO
CTOPOHAMH BOTHYTbLIMH BHYTPb pHC. 25.

ChomHble 00LBKTUBLI cocTosiT', M3B ABYXBb K bonbe
CNOXHBLIXD, PaCNONHOMEHHbLIXs CHMMETPHYHO HWIH He
CHMMETPHYHO CcdepHHecKilXb CTeKoNnb;, Kakb Th, TaKb H
Apyrie npeacrtaBnsioTk coboio BCh THML COBpEMEHHBIXD
doTorpaduyecCKkuxbs 06 bEeKTHEOB..
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( uMmcmpuneckre  ofiserimuast NoapasnbnaloTcR  Ha
aeh rpynnu: amiamams puc. 26 ¢b  OTHOCHTENLHO
ANHHHLIMB QOKYCOMD U OBOIHHME ARACMNUNOMIM PHUC. 27
cb Gonbe xopoTrkumb, AcTurmaTuaMb M Koma, ctp. 21,
NPUCYLIH TONLKO ONHHMBL aHacTHrMaTaMb. kak®s MMBO-

Aanauars. AHacTurmars
Lleficca lNnaxapws.

puc. 26. puc. 27.

IHMb OTHOCHTENIbLHO KOPOTKii ¢oKych, U paiouuxb H306-
paxerie oAb 3HaYuUTeNbHO OONBWHMML yraoMb, raob
uMbloTs MBcTo Koconagpawoulie nyuu; annaHate ke umbs,
OTHOCHUTENbHO, ANHHHOe ¢OKYCHOE pas3cTosiHie npH He-
bonbuioMb yrnb M306paKeHis M He BOCNPUHHMasi KOCO-
najaouuxs Jy4ed HeHaloTb HU KOMBI HHW acTUrMaTH-
yecKkon Hepb3KOCTH No KpasiMb PHCYHKA.

CuMMeTpHyeckie o006BeKTHBH paloTh BronHbd mnnoc-
KOEe U MNpsIMOJNIMHEHHOe usobpaxweHie. Takb KaKb WUCKPH-
BNieHie oOAHOM, BNoAHbB onNHOPOAHOM NMHUH3LI CBb Aiagpar-
Mo mo3agHu. ¢ur. 25, BhINpAMAsSeTCs BTOPOH (3alnHeEh)
NWH30H pHc. 24, cb piadparMoil mepeAdb CTEKSIOMDB, NpH
nosoxeHiy piapparmbl BB CIOMHLIXD O06BEKTHBAXBL MEXAY
JIKH3aAMH,

Bck cuMMeTpuuyeckie o6bexkTuBLl, Npu paboTh onHo#H
3ajiHeil NHH300, CBb YAalleHieMb nepenHel, 3aMbBHALTD
coboo npocThie naHAwadTHLie O06BLEKTHBL, NPH YyBenu-
HeHin (POKYyCHAro pas3cTOsiHisT NOoYTH BIBOE.

lle cummembuyeciic odscrniias MMBOTD NepelHoio
MO3UTHUBHYIO ¥ 3a[HIOI0 HEraTHBHYIO NIHH3bl HEe OAHHAKO-
BHIfI, XOTS BB ofuieMb, Jalollid Tak¥e KaKb, U CUMMeT-
pyyeckie nnockii ¥ npaAMONUHEeWHBIH PHCYHOKB; HO He



nonyckawuwle paboTy OAHOK MKH3NHO, KAKL faguaht
HoiMb  00heKTHBOME. Kb 4UCAY He CHMMETpHYEIKHAL
06BHEKTUBOBD rpHHaanNeXatsb HbBKOTOPbIA aHACTUIMATH,
puc. 28, ¥ noprtpeTHble o6beKTUBLI puc, 29.

MopTpeTnuiy oG LeKkTI B~
[porapb Llecca Cep. I a.

puc. 28. prc. 29.

Tunt noprpetHaro ob6bekTHBa. BhipaboTaHHb? [lpod.
[Tleusanes BB 1840 r., # 0o cie BpeMsl naeTh nyuyuie
pe3ynbTaThl [0 MArKOCTW Mnepelaud; HO OHEB pbako u
OTYETNHMBO PUCYETDH JIMLb cepenrHy H3obpaxeHist, ocnabb-

Basi Kb KpasMb.
Hoawiieiit muns anacmmznanioss. Hbckonoko nbto

ToMy Has3anb, Kykn, Bb JloHpoHb, Bepaboran®t THMB
06bEeKTHBA HETONLKO CcOOTBETCTBYWILIH COBPEMEHHEIMB
aHacTHrMatamMb, HO JaXe MpeBbIUaPLiH UXB MO KavyecT-
BAMDb, OHBb COCTAaBHNb CUCTEMY H3Bb TpeXb, CpPpaBHWUTENb-
HO, HE TOJICTHIXE MPOCTHIXBL NHMH3DL WM CTEKON'b, pacrno-
NOXEHHEIXB OAHO OTBb ApYyroro Ha HbkoTOpoM® pascros
HiM, YBMB 3HauMTENbHO YyCTpaHun® nornouweHie cebTo-
BEIXb nyded ctexknoMs puc. 30 u 31.

Tpunners Kyxa. Teccaps Lledcca,

puc. 30. puc. 31.
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Bentar 3a KykoMs 6unu BHpPaCOTZHH CHMMETPH-
yeckie puc. 32 n He cuMMeTpuueckie puc. 33 nBOJHHEC
o6beKTHBL M3Db EBYXH OTABNLHHXDL GPOCTHIXD CTEKOND
Bb kamaoll nunsb.

Llenops epua. Yuapp Ueincca.

puc. 32. puc, 33.

Benbar 3a Kykoms, Lleficcomb u I'euemb BCch on-
THYECKi€ 3aEOAH Hayanyd H3roToBNsATh OOBLEKTHBH H3DB
oTRbNbHEXE nHH3BL. CHMMeTpHyecKie OOBEKTHBH KaKb
Llenopr T@epua pawTe BO3MOXHOCTL paboTaTh OXAHOH
3agHe# NHH30#, nojobHo naHmwadpTHHME OOBEKTHBaM®b
Ch ABOWHHML (OKYCHHIMB Pa3CTOSIHIEMb.

Cesbrocuna o6bekTuBa. CeiTocunol 06BLEKTHBZ Ha-
3HBaOTDh KOJAYSCTBO JIyyeH MOJaLIUXDL BBb AaHHBIK MO-
MEHTH: H2 onpeabneHHyo nnouwans pucyHka. CebroBhie
NyuyH, npoiiisi yepesbr O0OBLEKTHBDL, 06pasywTh 6onbe HnH
MeHbe pacxopsuliics nyyYekks Bb 3aBUCHMOCTH MNpPENOM-
neHis nyyed. YbMB KkpusHsHa cTekonk Oonbe, THEMB
6onbke yronv npenomnenias ¥ BB Bmberbh c¢r ThMu M Kxo-
poye LNHMHA (OKYycHAro pas3CTOsHisl; NOPTOMYy PHCYHOKDB
O6yners ocBbiteHd cunbHbe ywbMBb Kopoue dokych M 4BMB
Gonbuwie piaMeTps oTBepcTis obbexTusa. BenbacTeie wero,
npuHSATO cBbTocuny onpegbnsaTh OTHOlEHieMB AiaMeTpa
obbekTHBa Kb AnvHBD dJoKycHaro pacTosiHisl, KoTopoe
o6biKHOBEHHO 0603Ha4aTs 6ykBow /F, npuHuMas pia-
MeTphL NHH3BL 3a l-uy, T. e. I: F u BHpaxkas aTuMb
YHCNIO pa3b CKONLKO AlaMeTpds cTekna nombilaeTcs BB
anunt Pokyca. [lpu piamerph crexsia Bb 3 caHT. H
1 aunk doxyca 24 canT. cebTocuny oboaHavawTs f = B,
wnn 1:8; xora phkhcTBuTenbHass cebrocuna, kxpomb oT-



HOWIEHIA diaMeTpa NIMH3D Kb ANHHE ¢QoKyca, HaxoauTcs
Bb 33aBHCHMOCTH MNpPO3payHOCTH CTEKONMb M KOHCTPyKLUIH
c6bEKTHBA.
lliagparmbl. CoBpeMmeHHne 06LEKTHBH, Bb BHAY KpH-
BH3HB JNHH3Db, HAOTh NpPH MONHOMDB oTBepcTi pharoe
ouepTaHie TOJIbKO JiHlUb BB OAHOH NJNOCKOCTH ¢oKyca,
6bonkte BBH cepeauHt ykMb no Kpasimb, BCe XKe, YTO Ha-
XaOuTcA Brepenyd uinu nos3agu dortorpadpupyeMaro mnpen-
MeTa, pucyeTcd O6beKTHBOMDB pacIUILBYATO M HE OTYET-
nyso. [llpoucxomuTs 3T0 OTBH Yy4acTid BB 0DOpasoBaHin
PYCYHKA KpaeBbiXb Jiyyedh M MNPHCYTCTBisI cdepHuecKoi
a6bepaniu, ctp. 20. Ilo MBps 3arpamnmeHia Kpaesnxb
nyyed pHCYHOKT: OyneThr noONyuyaTb OTYET/MBOCTb, KAKb
Bb (DOKYCHOH IUIOCKOCTH OO CaMhHiXb KpaeBb, Takb MU Bb
rnybuHy. 3arpaxne-
Hie KpaeBHXB JIYUYEH
Bb 06BEeKTHBAX®D
NPpOU3BOASTH, TaKb
Ha3HBaeMHMH, Ria-
¢pparmamu, nombuia-
eMLIMH, OOLIKHOBEH-
~ HO, BB cepearHb
oOBEKTHBA MEXAY

puc. 34, puc. 35. puc. 36. nepenHed U 3anHeRn
NTHH3aMH,

HiagparMel uMBIOTCS pa3HbIXBE KOHCTPYKLUIi:
1) Demasnma puc. 34, umbiollis BUAD NIaCTHHOK®
Ch OTBEpCTIAMH pa3HOH BENH4YHMHH.

2) Bpauawmincs puc. 35 UnH Ppcao.1b8epHbiA— Bpa-
Waoulificas Kpyrb Cb BuHpb3aMH pa3HuXb HiaMeTPOBb.

3) Hpucoswsn puc, 36 Ha nopobie 3pauka rnasa cb
yBENHYHBAOLIMMCR H yMeHbwaiguMcs oTBepcTieMb. Orb
COCTOSAIT®H U3b CEPMOBHUAHLIXD NMMACTHHOKD, YKPBMIEHHEXD
Ha noaBHXHOMB Konbub BB TPpybwd 00BekTHUBA.

Jravente unceds Ha diagiparvaxs. Hncna wWa nia-
¢parmaxn, unu Ha Tpy6bkb ob6wekTHBa 6MH3L KONbUa MpH
HPHCOBLIXb, 0003HAa4alTh OTHOCUTEliIbHOE BpeMsi $oOTO-
rpadupoBaHia npy ToM unu apyroi niadparmb, Gonbuiew
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NACTLIO BABOS, HO 3T UuWdpH He oboaHavaiTh cakto-
cunnl kamgaro ortsepctia, CywecTayeTs Hbckonbko cu-
creMmnh ofoanadenin nladpparms: Aurnifickan, dpanuyackas,

Fepmanckas u Lieficca,
Aneatiicwan cucmea.

HYucna Ha alagp. 4 8 16 32 64 128
Cabrocuna 8 11,2 16 22,6 32 4572

Dpanmyacrian crucmenma,
Yucna ua nladp. |1 2 4 8 16 32

Csbrocuna 10 14,14 10 28,28 40 56,56
lepmarician cucmena (J-pa 11lhmoanne).
Hucna Ha alapp. 6 12 24 48 96 192
Csdrocuna 7,7 11 15858 21,9 3l 43,8

Cuemena K. [leticen (JI-pa Pyovasdia).

Yucna Ha aladp. 32 16 8 4 2 1
CehTocnna 9 12,5 18 25 36 50

O6pasosanie cebTonucHaro pucynna. Cehrosuie nyuu,
OTPaXEeHHEIE OTDH nNpejMeTa, K3k KaAXIOW ero TOYKH,
pacxofATca NPAMONUHEANLIMA Ny4YKamy BO BCh CTOPOHHI.
bBeauyucneHHo® KONWYECTBO TaKUXDB PACKOAFUIKKCA NO
o6LeKTUBA Ny4KORL nocnd npenoMmnexnia BeL HEML, npu-
HMMaeTh CcxofAuleecs Hanpasnedie Kbn rnapHoh W no-
GouHBIMB OCAM®E, a nocnd nepechbueHis ¢ HUMKU pacxo-
aseeca. Tyyky nyyeft HenocpelAcTBEHHO 38 O8LEKTH -
BOMB HACTONLKO CKOHMUEHTPUPOBaHL, 4TO oTababHbLIe
usbra HxbL, CBOMME cMEleHieM AAKTL HA MATOBOML
cteknd cabTnoe naTtHo, 110 meph yaaneuls akpaHe, NyyKu
PABLEABHAIOTCR ¥ HAYUHAKTD OOPHCOBLIBATL H3 MATOROM®
crexnd usbra v otabnbubig dacTy npeaMeTa; Mo, B
BHAY elle HBKOTOPAro HacfioeHIA ny4ykomb Nyye#d Apyr
Ha apyra, naobpaxenle SyseTn HEACHOE Ch paciikibalo-
WHMKUCH KOHTYpamy.
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Korna wseh otabnuuue nyws nyukosh nepechryton
Ha raasmofl U noloyHon ocsixtn, Hachoeule nocnhiamns,
Apytr's Ha JApyra npexpatutcs; a sch Touku npeumera
pacnpenhnsiTca CUMHUTPUYHO Ha MNOCKOCTH, NPOXOARILEH
HEpe3'h TOYKHK llepechyeHls nyuel Bh HasRaHHWADL OLCHXD,
HAOCKOCTL BTY HASLIBAIOTh HAOCKOCIMG (flulcycd WK
GhoKYCHOIO,

MMpy npnanewbliwems uumenin, cehroBuie ny4yu, rpu-
HIB OTHOCUTENIbHO OCel pacxoAsillleecA HalpasfeH.e,
hnaTh PUCYHOKDL BHOBb HESICHLIMbL, cnabkiMb, pzc-
NIbIBAIIWKMCS ¥ HAKOHEI'h (1EPeXOUATD B'h TEMHEA KPYI'b.

[Myukn nyuen, npoxousa uepesb Kpyrnoe oTsepcrie
napparmol, Bb 06lEeMn, MpUHMMaAOTDL €& ouepTaHie, o6-
pa3ysi U3b 3THUXD e KPYWKOBDL BhL (QOKYCHOH MNOCKOCTH
cebTONUCHLIA PUCYHOKD, BesnyuHa nocnbaHuzbs U OT4HeT-
JIKBOCTL PUCYHKA HaXOAWTCA BL NpsMOA 3aBUCHMMOCTH
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BeNWuYUHbLl oTBepcTia piapparmul. Hanbonbwas phkakocts
usobpameHis nonyyaetcsa npu miapparmb otv [ 18 no
[ :24; npn nanbHbileMb yMeHbWeEHIH OTBepcTia pha-
KOCTh pUCyHka ocnabksaets sembactsie dughghpanuin
Ayuelt, T. €, OTPaXEHis M YKIOHEHi HXb Bb CTOPOHY
OTH KpaeBdb Aiadparmsl.

CsofictBa 06beHTuBoBDL. Ob6wKpHoe pacnpocTpaHeHie
cebronucy TpebyeTr Takia cBoHCTBA OTBH OOBEKTHBA,
KOTOPHII COEOWHUTb Bb OAHOMBL He MpEeNCcTaBlIseTCH

BO3MOXHOCTH TMOYEMY M CYLIECTBYeTHL HBCKOMbKO TH-
NoBs 06BLEKTHBOB®S,

[1pocmoic o6serinuss, puc. 21, cOCTOUTH H3BL OLHOM
CNMOXMHOM JIHH3b; UMBEeTh CpaBHUTENBHO MJIHHHLIMN do-
Kycb, He MeHbe nonytopHoi wupuHbl (AnMHHaro pebpa)
nnacTUHKKH puc. 37, npu wmanomb yrib u3obpaxenis;
TpebyeTs 3HayuTenbHaro fgiadpparmMupoBaHis oTep F:12
no [7:25, oTHACTH MCKPUBNSIETBh PUCYHOKB MO KpasMb,
Ho paboTaeT®s o4yeHb PE3KO, OTYETIIMBO W NpPEKPACHO Me-

pefaeTh BO3AYLWHYIO NEPCNEeKTHBY, NOYEeMY M Ha3wiBaeTCd
NaHnuapTHHMB.

Anaanains cOCTOUTH HU3B ABYXh CUMMETPHYHO pac-
NONOXEHHHXB INUH3DB puUc. 26, Kawaas HU3B KOTOPHIXb
MOXETDH CNYXUTh NPOCTHMB 06BLEKTHBOMB, HMMbBETH (o-
Kych HbCKONbKO KOpoOuye nocabaHAro -— AIMHA ero pasHa
wupurnbt nnactuHkd (anuHHOMy pebpy) puc. 37, nodemy
1 yronke usobpaxenia wbckonbko 6onbuie npocraro 06s-
extnBa. Csbrocuna annasara pasHa [/ :8. O6bekTHB®
3TOTH pHCYeTb BnoaHb npAMONMHENAHO, OTYETAHBO W
NPEeKpacHo TepefnaeThb BO3LYIUHYIO MEPCReKTHBY, Bb BUAY
ero ANMUHHOGMOKYCHOCTH. ACTHIMaTH3Mb NpH HEBONMLWOMB
yrnt uzobpaxeHis 3HauyeHia He HMMBeT®.

Anacmuemamm, caMbie cBbTocUNbHbIE O6BLEKTUBLI;
cebTocuna uxb AoxoauTwb Ao /. 3,x; oHn umMbioTL do-
KyCh KOpPOYe amnnaHaTOBB, OKONMO ¥/4 WHDPHHLI NNACTHHKH,
(anuHHoe pebpo) puc. 37. AxnacturMaTthl BnonHbt anna-
HaTHU4YHB M HNOCTATOYHO aHACTUrMaTHuHbLl NPH €CooTabBT-
cTByloUuieM® JfiapparMupoBaHin. Bb BHMAY OTHOCHUTENLHO
KOpOTKaro Qoxyca; BO3AYWHYI0 NEepPcneKTUBY nepenanTb
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cnabbe annavaToBb, BHpabaTeiBaf ONUHAKOBO OTYeT-
JIMBO K CHMIIbHO KaKb lepelHid niaHb Takk U Lanb.

Lluporoyzonvneui obserimuss. Annavatel u aHa-
CTUrMaThl CBb ANHHOIO (OKyca He MpeBhLIWalolaro noJo-
BUHE WHUDPHHBEL TMJIACTHHKU (OnuHHaro pebpa) pwec. 37,
anst  ¢oTtorpadupoBaHia  TpebywTb Oonbwaro Aia-
¢parMMpoBaHis YBMB npocTele OOBLEKTHBH [MOYEMY OHM
ob6srafalThk OYeHb Masiol cBBTOCHMNON He npeBHiLAOLLEH
F .18, Taxb Kakb npH OonbLWOMB OTBEPCTiM, OThH 3HA-
YUTENbHOHN KPUBH3HH JIHH3D, AalOTH abeppauid W acTur-
MATU3Mb,

lopmpemmnwniti vbsenmuss. Ilo cBoemy cneniansHoMy
Ha3HayeHilo, NaeTh pe3Koe, O4YeHbL MArKoe U penbedHoe
uaobpaxeHie Tonbko Bb cepenuHb pucyHka. Cebrocuna
MOPTPETHEIXD® OOBEKTHBOBDL MpPEBHILAETH M[aXe aHaCTHI-
MaTh oTb [:2 no F:4.

BuliGopb 06besTuBa. Obsasenenie HhcKONBKUMH 06b-
eKTuBaMu nana ¢ortorpada uHorja ¥ obpeMeHHTeNbHO; a
npy BelboDBE U o063aBeneHin ogHUMDB HeobxoAuMO ycTa-
HOBUTb TNPH KaKHXBb YCNOBIisiXb OYyAyTH NPOH3BOAHUTCS pa-
60TH, — Ha OTKPHTOMDB BO3AyXB, Bb KOMHATh MNu TO H
npyroe.

Pomozpaghuposanie ra omrpwnoNs  6030YX16, BU-
IoBb, MeH3amed M Mpoy., AONYCKaOLIEe pacnoyoXxeHie
annapaTa Ha XenaemMoMb pa3cTOsHIH, TpebyeTs obBek-
THBA JOCTATOMHO JANHHHOQOKYCHAro, a Takwxe H cebTo-
CHNbEAro, AOMycKawwaro MoMeHTasnbHble CHUHMKH; HaHbo-
nbe npuroHeIMb ANS 3THXB Ubneit 6yneTs annaHaTs.
Ina d¢oTtorpadpuposaHia ynuyHeiXxs CTEHB U npod. 6e3b
aany BrnionHb npUropHLl aHacTUrmaThl, No ceoeil cBETO-
cunt, mponyckawtulie OwnlcTphLleé MOMEHTAaNbHBIE CHHUMKH
6NU3Ko MOBUXYUIMXCA npeaMeToBBb. AnnaHaTh, MNOMHMO
BUAOBL, [AOTDh NPEKpPacHbie pe3ynbTaThl NMPH CHHMKax®
rpynnsL, a TakXe NOPTPETOB®.

Qomoepagbuposante ax KoMHanis, NpH HepocTaTkb
ocebueHis ¥ Boobwe cnabomb cBbTh, TpebyloTcsa 0b6b-
eKTHBL HAMBO3MOMHO CBLTOCHMNLHBIE M Cb BO3MOMHO
KOPOTKMMDB (OKYCOMB, BL BUAY HEAOCTATKA MOMbBlLeHSI
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ans Tpebyemaro pasCTOsHIA Memay o0O6BEKTUBOMDBD M
npeametoMb. [Ans ¢oTorpadupoBanis 8b KoMHATh He-
06XOAMMO NOJb30BATLCS HAHWBO3MOXHO CBBTOCHNILHLIMU
aHacTUrMaTaMH.

Domorpagbupodarnic 86 KOMHMINI 1t HA OMKPbI-
Mous 6030dyxa, Tpebyerns obbexkTHBa CBBTOCHMIILHErO CBb
KOPOTKMMB (GOKYycoMB anss paboThl BB KOMHaTh, a nns
BULOBB Cb BHPabOTKOM BO3AYIIHOHA NEPCNEKTHBH o6bek-
THBa ZINHWHHOpoKycHaro xots U MeHbe cBbTocunbHaro.
JTUMB TpeboBaHIAMB BMNoJHB YyROBNETBOPSIOTH aHACTHUr-
MaThl Cb CHMMMETPHYECKH PacCMoyioEHHbLIMH OJHOPOILHBLIMH
NNH3aMH, 60JbIIMHCTBO COBPEMEHHLIXB aHaCTHTMAaTOB®L M
H3rOTOBNISAIOTCS TaKOBLIMHM, AHacTUrMate BB cobpaH-
HOMB BUAb npeaHasHayaeTcsa ans paboTel Bb KOMHaTh,
YNHYHLIXDE CLEeHB® U npouy.; a 3afHAs JUH3a o6bekTHBa
KaKb JlaHOWa@THAS AN BHOOBBL W TNeH3axei Cb Nanbio.
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[Il. doTorpamouyeckas kamepa.

Bck dororpaduyeckis kaMmeprl, T. €. anmnapare Ans
BOCIIpOM3BeNeHis, NpH nocpenctsh oO6BEKTHBA M RaXe
6ess Hero, cBBTomMcHaro pHcyHka, BB oOileMBb, noa-
pasgbnsiorca Ha nABa rnaeHele THna: 1) Pyumsia xa-
Mepsl, KOTOPHIMM TPOM3BOASIT®L (oTorpadupoBaHie, nepxa
annapathb BB pyKaxb, Cb NOMolublo BhicTparo 3aTB<pa,
ycTaHoBKa ¢okyca y HUXBb, 6onbuieio YacTbio, NPOU3BOAUT-
ca Ha (abpukax®s NpPH H3roTOBJEHIH Kameps, M 2) (ma-
BULBHBLA KaMmeps:, YCTaHaBnuBaeMblss st paboThl Ha
ctonk, TpeHorbh u npou. YcraHoBka ¢okyca, Bb 3THUXD
annapartaxs, MNPOU3BOAMTCS MO MaTOBOMY CTEKNy Ans
Kaxaaro CHWMKa; a Ans ¢oTorpadupoBaHis, cTekno 3a-
MBHAeTcA KacceToli cBb cBhTOUYBCTBHTENbHOH nna-
CTHHKOM.

PyuHbiA Kamepbl. B®: 3aBHCHMMOCTH polia MNOITOKKH
YYBCTBUTENbHAro cnosi (UeNIy/oOHAHAas TUJIeHKa WKW CTeK-
NSIHHasi NNacTHHKA), pY4YHHA KaMephl noapasaknsiiorcs
0 CBOEMY yCTPOMCTBY, Ha KaMepel O/ MNJEHOKB H
KaMephl AN NIacTUHOK®D.

Pyunsin rcamcpst 0an maerors, Wnv Bb 06ILEMD Ha-
3HBaeMulsl ,xo0axaMu”, cocTaBnawThL uaobphrenie ame-
puxaHckoit ¢upmu , Flewmmena*, no cucremB Kortoparo
no4ytH BCk ¢abpuku kaMmepn, HbIHB HU3roTOBNAKLTE Takie
Xe annapathl cb HEKOTOpPHIMH BHAOHW3MEBHEHIAMH NMPOTHBDB
.Konaks HcTmena“.

Cucrema ,Kopakb* RaeTs ANMHHHYI0 cBLTOWyBCTBM-
TERLHYIO LENNYyNOHUAHYIO JIGHTY, MepeMaThHBaKILYIOCA Bb

3
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kamept CBb oOnHOro BanMKa Ha HAPYroH, MPOXOAs NpH
nepeMaTuBaHiM No03afH o6bEKTHBA W BOCIPUHMMAsA [MpH
¢poTorpapupoBaHii HECKONBKO CHHMKOBB, OOMHBL 3a ADY-
ruMb. JleHTa nyieHKH o4yeHb OCTPOYMHO TIpeloXpaHeHa
oTb cBbTa uepHo#t 6yMamHoOH, CcBBTOHENPOHHLAEMOII,
NIeHTOH, AnuWHHBe uennynoupHoit u BMbcTh cb nocnbaHed
HaMOTaHHasi Ha KaTYLIKY.

puc. 38. puc. 39.
Py4Hbisl KaMEpH MNA NIEHOKD.

Katywka A4, cb nneHxkoio, puc. 40, ykpbnnena BB
kamept Ha wnuHKax®e ga. Katywka B nycras yxpb-

nieHa rno Apyryio CToOpoHY KaMepul BB rHb3mk co crepwm-
HAMH Hb, ¥ cBb

_ PY4KOl0  CHa-
R A —= PYXH annapa-
I’ Ta AN nepe-
. MaThbhblBaHIiga
J = — E nneHku. Ko-
HEUDB HYEepHOH
— } 6yMmaru 3akph-

, NneHb Bb Npo-
~—~tr pbat ¢c ewe
6e3b MNNEeHKY.

HacTb nneHkwu
ddddcoorsbTcTByeTh pasMbpy cHHMKa U HAXOAUTCA NO3aAu
06beKTHBA, BB (POKYCHOM MNIOCKOCTH, BHYTPH KaMepal,
Ons npaBunsHaro nepemilieHis nNNeHKH Ccb ONHOH Ka-

puc. 40.



TYWKH Ha ApYyryoo, nocib npoHasefeHHAro CcCHMMKa, Ha
3anHe# cTopoH® YepHoOW NeHTHI HaneyaTaHu 6&s10 Kpac-
KOl HoMepa, a BB cooTBbTcTByuwemMs Mbcth 3anHeit
cTbHkM annapata ©Mberca okoweyko cb Npo3payHOH
nneHkon KpacHaro usbkra. [locnbd kawaparo cHMMKA,
nneHKka repeMaThiBaeTcsi [0 TMNOABJIEHiIE BB OKoueukh
cnbayowaro ouyepegHaro HoMmepa; Ha puc. 40 NyHKTH-

poM®: nokasaHb Ne 2, Haxopswiica BB annapath npo-
THBB OKOWEeYKa.

Pyunwin kavepst 0as CmexAAHHbIXS HAGCHIUHOKS.
CyumecTByi0OTHE MHOro pa3HbXb 06pa3LoB®b, Cb 6e3uucreH-

HbEIMB MHOXECTBOMBb Ha3BaHil, py4yHbIX® KaMepb AN nna-
CTHHOKB;, HO

B o06lemMs
oHbk npencras-

BHIOB SALHKa 'kf:m" -g,!_-.' :'--'.;.’ - CEtes
Cb [MIacTHH- |

KaMH BHYTpPH ;q}f. N

€ro; HIH BHAD 3

CKJIAHOT'O arf- 3.

napara ¢cb Mb- b
XOMB BB BHI- v
NBHXXHOH  Ha «
WapHUpaxb LR
o6bekTHBHON K
OOCKOH H CBb
njacTUHKAMHM
noMbLUIEeHHBIMH

Bb OTAbNbHLIXBL KacceTaxs. Y KaMmepel Bb Bunb
AwuKa, puc. 41, BB nepeaHein yactu nombueHb obbek-
THBBL 0, Cb MOMEHTaJIbHEIMBb 3aTBOPOMB, 3aBOAHUMBIMB
KHOMKOIO 3; CKOPOCTbL 3aTBOpa peryJiHpyeTrcss KHOMKOI ¢,
ANS NPOU3BOACTBAa CHHUMKA MMBIOTCA HaXHUMHBISL MYTOBKH
B (spemsi) u M (moMenTn). Hank o6bekTHBOMB, BB
nepeaHeit cthbukbh nomblieHo aBa BH3Mpa 1 U U ANA Ha-
BOAKM KaMepnl Ha CHHUMaeMHil npefmMeTsb. 3afHsAs cThHKa
Kamepsl cOCTaBnsieTs ABEPUY KN, HEpe3b KOTOpPYIO ycTa-

3!7

puc. 41.
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HEBJIMBRIOTH NNACTHHKH, B ECTAHHbLIXL paMKaxs, BHYTPb
KaMepbi, paMka 3a paMKoOK p; NepenHss NIacTHHKa ycTa-
HaBNHBaEeTCA Bb nnockocTH—¢okyca. [lepembra nnacTu-
HOKB, Ans nocnbaywwaro ¢ortorpadprpoBaHis, NpoHaBo-
AMTCA NOBOPOTOMB phiyara m—InfacTHHKAa CB paMKow
nocnbk Kaxmaro cHMMKa npu noeoporh puuara nan2eTb
Ha NHO KaMephw, Kakb nokasaHo cTpbnkowo. Cnyckobo#H
puiyark CoelHEHDL CO CYETYHKOMDB CHATHIXB MUTACTHUHOKD
Bb Bulhk uudepbnata v, nokasLBAWIIMMDBD YHCIO H3pAC-
XOJI0BAHHHIXD MNACTHHOK.

. DBonblKHCTBO CKNagHHXBb PYYHHXBL KaMepsr HUMBOTDH
MaTOBOE CTEKNOo ANS HenocpeACTBEHHONW YCTaHOBKH ¢o-

prc. 42. pic. 43.

Kyca, 4yTo fpaeTh O6onbuwoe npeuMylleCTBO Nepedb pyy-
HHMHY anapatam¥ BB BuAL suuHka, gonyckas umH ¢oTo-
rpadupoBaTh Kakb Booblie pY4YHHIMH, Takb W KaKb CTa-
THBHHMH. CKnagHuis KaMepui MMEIOTB, WNHM BHLIABHXHYIO
Ha lapHUpaxb MEPenHiold ROCKY Cb OOBLEKTHBOMDB, He-
NOCPeACTBEHHO YCTaHABNMBaWYIOCS Bb (POKyCHOe Mnojso-
WeHie, puc. 42; HNM OTKHARYI® HOOCKY MO KOTOPOH Ha
Tpebyemoe pa3cTOsiHie BHiABHraeTcs nepenHsia 4yacTe, pHcC.
43, coenHeHHass Ccb 3aflHeM CKNAAHLIMB MBXOMT.
PyyHns kamepnl H3rOoTOBNAIOTCA AN NPOH3BOACTBA
KaKb OAHHOYHHXBL OOHKHOBEHHHXL CHHUMKOBBL. TakKb M
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JABOAHHXb— CTEPEOCKONHUYECKHXb, pPHUC. 43, ¥y nocnbiuuxsb
BHYTpH umbercAa cBbToHenpoHHuaeMas neperopoaxa u
IBa OOMHAKOBHIXE OO0BLEKTHBA.

CHA2AHLIA CTaTMBHLIA Kamepobl. CoBpeMeHHas ¢oTO-
rpagis uMmbernb oOWwHpHOoe npuMbHeHie Bb NMPOMBIULIEH-
HOCTH W HayKaxb, noudeMmy, no pasHoobpasio npumbHesis
cBbBTONUcH, cylilecTByeTh MHOTC pasHuXxb 00pa3uoss
annapaToBb, KaKb Hanp.: MukpogpoTorpadpryeckas, penpo-
AYKUiOHHas ans doToMeXaHUWYECKHXd npoueccoBsb, GoTo-
rpaMMeTpHUyecKas ANnA CHUMAaHiIA NaHOBb U MHOrie Apyrie.
Ins HenocpenctBeHHaro e goTorpagpvpoBaHiss 0OLIKHO-
BEHHO MONb3YIOTCA CKIaRHBIMH CTAaTHBHHIMH KaMmepamu,
puc. 44, Bb cnoxeHHOMBb BUAB H pHC. 45, rotoBas anA
paboThl.

puc. 44. puc. 49,

A ¢otorpadhi-nopTpeTUCTH, Bb MNPOMHILINEHHHXD 3a-
BelleHiAXs Ccb CBBTOBHMH nNaBuUiIbOHaMM, MNOML3YIOTCH,
TaKb Ha3blBaeMbIMH, NABHIILOHHLIMM KaMepaMH HecKnhal-
HblMHM K CheuianlbHO NPHCNOCOONEHHLIXD AN NOPTPETOBD,
rpynnbd ¥ HeboMbUWHUXD YBENHYEHIH.

CywecTByeTb ABa THNA CKNaZHbIXb CTATHBHHLIXD Ka-
MEpb—Chb KOHHYECKHMD MbXoMb U ABHMEHIEeMD KpeMalnb-
epoio 00bEeKTHBHOM AOCKH, nNpH ycTaHOBKE doxyca, T. H.
.Maxs-Re.1ens®, ,Axme* 1 n1pod.—u Cb NPAMEIMB KBad-
paTHEMBL MbxoMb H ABHXKEHieMb 3afHeH 4YacTH KaMepH
Ch MaTOBbiMBe CTEKJIIOMB T. H. .aAMIAICKI 00pasews*”.
Kamepn .Makn-KeneHbp" BB cnoxeHHoM® BHAL, pHc. 44,



3aHMMaKTL HBCKONbKO MeHblWwin obbemMb, a ,aHrninckin
o6paseun” no CcBOeHA KOHCTPYKUiIH, MPH HOOCTATOHOMB
pacTskeHin Mbxa nonyckaeTb penpolAyKUiM U yBenuuyeHis,
ABHXEHIf MaToBaro ctekna, npu nocnbasnxsb pabotaxs,
3HayHTenbHO obneryaerTsb YCTAHOBKY CONpsiXeHHbiXb ¢o-
KycoBh, HMbBA 06BLEKTHBL HENnOABMXHLIMDB, MNpH HeHaMb-
HAEMOMDBb NEePBLIMBL HPOKYCHOMD pPa3CTosHIM, 0TH 06bEeKTHBA
IO npeaMeTa,

Ona cHUMaHis KakKp BAONb, TaKb ¥ MNonepekb fna-
CTHHKH, MATOBOE CTEKNO, Y CKNaAaHbIXb KaMepb, HMBeTb
NOBOPOTHYIO paMKy; a ANs NpaBHIbHAro potorpagrupoBaHis,
3anHAa KOpobKa Cb MATOBLIMBLCTEKNOMD UMBET B . yN.1OHM “
Bniepelb U Hal3alb. [InacTtMHKM y 3THUXDb KaMepb noMb-
ialTcs Bb ocobble MnocKie SIUMKW Cb BbIABUXHEMH
KpHIUKaMH, Ha3wiBaeMble xaccenmamu“. OWb usroro-
BASAIOTCA OOHIKHOBEHHO [BOWHHIS, T. €. Cb OAHHMB HNHOMB
M ABYMSI KpHIlKaMH ans noMbiieHis aAByxs cBbTouyBCcTBH-
TENMbHHXB MIACTHHOKD.

puc. 46, puc. 47.

Kpuiwiky kaccets abnaorcs unu neperunbaolliHMHCA
BHABMXHEIMH, Ha3HBAEMBIMHU ,HOAYWMOPHBIMI " PHC. 46;
MIIK M3B Y3KUXB AOLIEYEeKDb NepeABUraidiliacd cb OMHOH
CTOPOHH Ha APYFylo T.H. ,lnmoprsts", puc. 47. lNocnbanin
copTs bGonke npakTHyeHB, Kakb yCTPaHsOWiA coTpsiCeHie
annapaTta NPH OTKpHBaHiM Kpuwkd, Bb 0bweMs xacceTH
nomxHul ObiTb cBBTOynopHH, T. €. Y4TOOH nNNacTHHKHU
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Bb HMXBb He noaBepranuce abhcTsiio cekra yepear ue-
6bonbllif wWeny, ABPOYKU U npoy.; a rubana ans nnacrtsu-
HOKBb Oblnmd Takol ray6uHbl, uToObl NIOCKOCTL cBBTOYYS-
CTBUTENbHATO cNos NocnbAHKUXD HaxoOUNach Ou BL KaMepd
B ToMBb Xe Mbcth., rab panbe
H2XOAWNACk [MJIOCKOCTb MaToBarg
cTekna T. €. Bb MNOCKOCTH (oKy-
ca. [lpy kaccetaxbp Bcerma HME-
I0TCS pAMOYKH, Ha3biBaeMbIf , 8K 11~
damu”, puc. 48, nna nomtbuieHis b
KacceTbl MIIACTHHOKD MEHbWHXb
pa3MbpoBb 4wbMBb paambph rHbana
KacCeThl.

[TpuHannexHoCcTs Kaxpoh cTa-
TUBHOH KaMepbl COCTABNAIOTHL CTa-
THBDB, NOKPEIBANIO, MOMEHTalIbHbIH
3aTBOPDb H YeXoNnb.

Cinamies nnss ycTaHOBKH Ka-
Mepul npH ¢oTorpaduUpoBaHiM, Kb AOPOXHHIMBL annapa-
TaMb, OObIKHOBEHHO COCTOMTHL H3b CKIAaNHOH TPEHOrH H

prc. 48.

puc. 49, puc. S0.

ronoBKH Cb BUHTOMB, pHUc. 49. Hoxku ctatHBa abnawts
PasABHXHLIMM H3b ABYXb, Tpexb U 6bonbe konbHb. Hnsa
nyyuwer YCTORAMHBOCTH CTaTHBa Ha KaMEHHCTOMDB IpPYyHTH,
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NbAy, NapKeTHOMb Nony ¥ npoy. He 6e3nosyieaH0 HOXKH ero
ykpinnarts ocobuimu ,cmamuaodepxcameanmu’, puc. SO.

Ona Haunyywaro HabnioneHiss pucyHka, npH yeraHoBkb
¢okyca no MaToBOoMy cTekny, HEOOXOAHUMO YCTpPaHHTh
noctyns cBbTa KB HeMy,
noyeMy ¢oTorpagpupyoluemy
HeoBX0AHMO MOKPEITLCA KyC-
KOMB He npocebyuBawleH
YyepHOH MaTepiH, OKoJIo 2 apll,
OITHHBL W LUHPHHBI OOLIKHO-
BEHHO Ha3bLBAEMOH 710KPbI-
gaqons puc. Sl; sambhsie-
MOMB MpH BETph cKNagHBIMB
KJ1anaHoOMb, PHC.S2, NpuKphIl-
naeMoMb Kb paMkbk c¢b Ma-
TOBLIMB CTEKJIOM®B.

Ina npouaBoncTea ouveHb
OLICTPLIXB, T. H, MOMEHTalNb-

puc. SI. HblXhP CHHMKOBB, KoTga He

nNpencTaByigs €TCcH BO3MOX-

HEIMB, OBLICTPO 32KPHTE OOBEKTHBBL PyKOIO, OOLIKHOBEHHO

MoNb3y0TCA NpUbopaMu— , MOMEHINANBHBIMU 3AMBOpAMIL " ,

Hanbonke npaBunbHO paboTapllifi npefocTaBnsAeTs 3a-
TBOpP® ,, 1 opHTOHB-[IHkKapA®L“, puc. S3.

IOns nepeBo3KH, XpaHeHis H
npenynpexneHis  nopuv  anna-
paTa, KaMepy Cb KacCeTaMH M INpod,
npyWHaanexHocTe, cnbayers xpa-
HUTb BB 0cCoboMB dexnb wunu
yemonaHb.

Tlpubopse dasn  ysesuvenii.
[Mprn cyuwecTByOINXD PYUYHLIXB
KaMepaxb, JaIOUIMXDb OUeHb HEOOIL-
wie pa3Mbpbl CHMMKOB®B, 4HacTo
BcTpbyaeTcs HeobxoaMMOCTb BB puc. 52.
yBenuueHin uxb. Haunbonte pac-

NPOCTPaHEHHLHIH MPEeAcTaBnsieTb ,KaniInuAu8eHs" pUC. 54,
B KOTOPOMB HE6ONbILOM HEraTMBL BO3MOXHO YBEJIHYHTh




IO enaTenbHbiXb padMbposs. KanuTunueeptb ocetujaercs
oObIKHOBEHHOH KEepOCHHOBOH naMnoi, c¢cBbTH oT®» KoTo-
pOH, MpOXOAS 4yepe3h IBAa MJIOCKO BHLINYKALIA CTekna, —
KOHOeHcaMOops, KOHLEHTPHUpYecTss W paBHOMBpHO ochb-

puc. 3. puc. S4.

laeTs HeraTueb, MoMbBLIeHHHI! Brnepend nocnbaHsAro,
YBenuyeHie KaHTHIUBEpOMDb I[IPOU3BOASITE BB TEMHOW
KOMHaTh, noMbuas cebrouyBcTBHTENBHYIO 6yMary nepensb
annapaToMb, Ykpbknnas ee Ha ocoboMb 3KpaHwb, MM He-
nocpeacTBeHHO Ha cThHb.
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[V. Temnas komnata u JlaGopa-
TOpIA

CehrouyscTBuTensHua ¢oTorpaguyeckis MAaCTHHKH
MOKPHTH cnoeMt GpoMucraro cepebpa, pasnaramarocs
HETONIbKO OTH OOLIKHOBEHHAro JHEBHOr'o, MJIM MCKYCT-
BeHHaro cBbTa, HO M OTBH DNPOCTHXBL CHEKTPAaNbHEIX®D
usbrorbs ero (ctp. 19). INouemy, ans monyuewin cehTo-
MUCHAr0o pHCYHKa Ha TakKHXb MNNacTHHKaxb, Heobxonumo
OXpaHATE HXB KakK®b M0, Takb W nocnt ¢ortorpagpuposa-
Hif, oTBH AbHCTBiA Ha HHUXB Kakoro nubo csbta. Ilyremsb
OnHTa (creKTpanbHaro aHanusa) onpeabneHo, 4TO Hau-
MeHblllee paanarabilee akHcTeie, Ha 6pomMucToe cepebpo
poTorpaduyeckaro crnosi MNpOU3BOAATDH KpacCHLE ChMeK-
TpanbHHE NYy4YH, noyeMy nocnbAHUMM H NONL3YIOTCA MPH
obpalleHin cb nnacTHHKaMy, ochBblulas TEMHYIO KOMHATy
KpacHEML CBBTOMB.

Jlyuu, 6uicTpo pasnaraiolie 6poMucToe cepebpo, Ha-
3bIBAIOTD NYYaMM axmuniuusiMy, a LbhAcTBylowlie Men-
JIEHHO -—- KpacHble ¥ KpacCHOOPAHXEBHIE MEARMUHUUHbIMY.

TeMuyio koMHaTy ocBbiiaioTs poHapsiMH CO CTEKNaMH,
MIIH NpONIOXKEHHO Mexay cTeknamu bymaroi, KpacHaro
usbrta; Ho Taxoro yshTa, KOTOpH#A 6bLNBL O OAHOPOAEHD
Ch CMEeKTpanbHHMB KpPaCHBIMBb LBBTOMB.

Haunyuwiit wuctounuks cebra ans nabopaTopHaro
¢oHaps npencTasnfeTh OOLKHOBEHHas CTeapHHOBaf
cebua, Henawlas HHKOTRA KOMOTH, TPYAHO 3aMbBTHOH BB
TeMHOoTE H Henykawoilas cBBTHL AOCTATOYHO SAPKiH M
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poBHHM no cunk. Haunbonbe npaktuunuin THNL Pona-

ps nNpeacTaBjleHb Ha pHC. 35, OHBb HMBeTH Cb oaHon

CTOPOHH nBepuy, a Cb TPexb OCTaNnbHLIXbL CTOPOHD

cTexkna, nponyckaioulia cebTs. Paambpnp cTekons Takoro

PoHapss He JOMKHW 6uHTL MeHblue wbMB 15 ¥ 24 canr,

a nydue 6o-

nBe. Ho Ta-

o MM Korn PoHapb

=} o il rpoMo 3a-

Nn”‘mn( "til"-"' . CHilt W unm

‘m AOPOrH  He

MPHroaeHsb,

oHb 6e3b

Bpena nbny

MOXETHD

OuiTh 3aMb-

HEeHDb CcKna-

| uil OHHMB (o-

HapeMb, pP.

puc. SS. pHc. 6. 36, cocTosn-

IKMD H3DB

NBYXb C/loeBh OyMard cb nNpokJeeHHOH BB cepeauHb
MaTepien.

He Bcakidi kpacHHRA cBbTB npurogens anst pabortw,
[MpennaraeMass KkoMOMHalisi, nNponyckas JHIL KpacHHH
M KPacHOODaHXEeBHH CleKTpanbHbhle nyuyd, Bnonub ynos-
neTBOpAeTh: CBOEMy Ha3HaueHilo. CTekno ob6nuBaOTD
aHWNHHOBOWM KpackoW [Padomumoms 1% BL pacTBOpb
XenaTuHa S%, [Jlpyroe cTexkno, obnuBb cHayana 2%
pPacTBOPOMD XeJlaTHHA M BLICYyWHBL, OONHBalOTB 10, pa-
cTBOpoM'L, AypHHa BB HoOpManbHOMB (2°)) Konnodiowk.
MpospauHylo GymaxHyio ., Aaabxy* BEIMayUBaAOTL BB 1%0
pactBopb NXpusonduna A. O6a crekna obnuTeMH cTo-
POHaMH cKnaablBaloTh BMBcTh, npoknaanBas Mexay HH-
MK CYXyl0 XpH3oHAHHOBYi0O 6yMary, Kaks MaToByl, pas3-
cbuBaowyo cBbTb, NOBEpPXHOCTE.

Onsa npoBbpku nbACTBUTENLHOH NPUrOAHOCTH CBBTA
¢oHapsa ansa paboTnl HeobxoauMo uacnbooBaTh ero cnek-

HH It

» o
S ——
—
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Tpockonomsb; a 3a HeuMbHieMBb ero, ofiHMMB U3Bb cnb-
Ay©OWHxs cnocoboBs:

1) Crekno ¢oHapA nNpPUKPLITL 3eNIEHBEIMB CTEKJIOMB,
NpY HEAKTHHHYHOCTH NONYYWUTCS 4YepHblid UBBRTB; 3eneHoe
CTEKNO MOXHO 3aMBHMTL NNocko# ckAsIHKOHW c¢b pacTBo-
poMb MbBaHaro kymopoca M TnpH6aBKOIO HAlIATHLIPHArO
CrIUpTA.

2) B TeMHo#t xoMHaTh, Ha pascTosiHiH oKomo ap-
WHHa OTH (oHaps, BLICTABNAIOTE IUIACTHHKY BB KacceTh,
KPhILIKA KOTOPO# OTKPHITA Ha TMOJIOBHUHY, 4Yepe3b MHHYTY
NAACTHHKY NpPOSIBISAIOTDL; ecnd 00k MONOBHHKM MNNacTHH-
K4, HbBKoTopoe BpeMs, ocTaHyTcs oauHakoBaro usbTa,
To ocBblleHie yNOBNETBOPUTENLHO, & Npu OLICTpOMB 3a-
TeMHEeHIH OTKpHITOH YacTH, ocBblleHie HeobxonuMo 3a-
MBHHUTE.

Temunan womuama. Bb kawnoit kBapTuph Hailinercs
Kako#-nubo yynaHb, KOPPHAOPBL, BaHHA M NpOY., KOTO-
poe BO3MOXHO NpucnocobuTb ans obpalleHis cb nna-
CTHHKAM{, TIIATENbHO 3aKJIeWBBb KapTOHOMB M Oymaro#t
BCB UlenH, CKBaXWHbl M OKHA, a €C/JIM MNO3BOJUTDL Mb-
CTO — NocTaBuUTh TpebyeMmbix®s pa3MbpoBs TamMOyps HH
Ka(pb H3b TOHKHXBL OPYCKOBBH OOHUTHIXBH JIMCTAMH KApTO-
Ha W OKJeeHHHIXBh Henpo3payHoh OyMaroir o60sMH U
nooy. HYtobul ybbauTbCA, 4TO BB 3aTeMHeHHoe nomble-
Hie nbHCTBUTENLHO HeNpOHHKAETh NOCTOPOHHIN cBbBT®,
cnbayeTs ocTaThcd BB HEeMb MHHYTH JecsiTb, 4TOOHI
apBHie ocBounocb Cb TEMHOTOH, a 3aTEMB ocMoTpbTh
cTBHBI, MOTONOKDB, NONB H BXOAHYIO ABEpb, BCh Manbii-
wis weny ob6HapyXaTcsd MNpPopHBAOWKMUCA CBBTILIMU
nyykamMu nyyed. Mbcra a3TH oTrMbualoTt KapaHgaweMm®b
unu MbnoMb, 3akneMBaloTh HenpospayHon Oymarod ¢
BTOPHMYHO OCMATPUBAIOTH nNoMmblleHie.

Bt moport, 3a HeuMmbBHieMBb HHKakKoro TemHaro ro-
MbleHia MOXHO Nonk30BaThbCA OObIKHOBEHHON KOMHATOH,
Be4YepoM’b, 3aBhlMBas OKHa M IBEpH TEMHBIMM 3aHaBb-
camMH, ogbsnamu H npou.

JiaGopamopia. B boTorpatid npuHsaTa $hpaHUy3cKas
AecaTHyHast cHctemMa MBpo, Bbca M TeMnepaTypul. 3a
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enMHuLy BEca NPUHATL 2pam.Ms paBHHA ORHOMY KyOu-
YEeCKOMY CaHTHMEeTpy 4HCcTOH Bomkl npu 40 L., 7. e.
HauMeHbled. 3a eNHHHLY ANWHH TPHHATDL Memps pas-
HLIA OAHOM HNEeCATHMHIUTIOHHOH YacTH OAQHON YeTBEepTH
napuxckKaro MepuiiaHa. 3a emuHHLy Bhca uo6bemMa npu-
HATD Aumps PpaBHbii o6bemMy 1000 ky6. caHT. BOAH
npu 49 L. TeMmneparypa uambpserca ocobumMs nprbo-
poMB — TepMoMeTpoMb, uMbiownuM® O rpasycoss npu
TemnepaTypb TasHia nepa, a 100 rpanycoBns npu kunb-
HiM YUCTOW BOALl M HaBieHin atMocdepH 760 MHUMNHUMeT-
poBb. Tepmomennps [leavcin.

1 Metpp 10 = pgeuummetp.—= 100 caHTUMeTp.= 1000 MM.

1 = kunoMeTtpb == 10 rexktometrp. = 100 nexameTp. -
= 1000 meTp.

1 caHTUM.=0,39371 nioiM. ==0,22497 Bepiuka.

1 nutppb=1 kunorpamMmy = 10 reptorpam, = 100 neka-
rpamMmmb == 1000 rpaMm=s.

I rpamm.=10 ageunrpamm.=100 caHTarpamMmm.=-1000
MUJUITUTPAMMb,

1 =rpamMM.=0,23443 3zonoTt. 1 nutpnL - 2,4419 dyHTa.

1 ky6. nutpb— 10 Kky6. rektorpamm.=- 100 ky6. neuu-
rpaMM. — 1000 ky6. rpaMMB HJIH CAHTHMETp.

1 ky6. nuTpsb —= 61,0270 ky6. nwoim, = 0,0813 Begpa.

Omemtntsarnie. Bebh cyxie xu-
MHYyecKie nponykTH obosHavyaloTcA
B® BbcoBhXB KonudecTtBaxb. OTBb-
uMBaHie Npou3BoAAT: Ha Bbhcaxb. Ha
—~ OAHY Yawky noMBLWATL rHpH, a Ha
Apyrywo knagyte TpebyeMyio conb
Ao nonHaro paBHoBbcia yaueks U ro-
PH3OHTAaNlbHAro MnoJjyioXeHiA KapoMeicna
BbcoBb. [Ina doTorpadudyeckuxs ub-
neik BnonHbk npuroaHsl anTexkapckie
BBCbl Cb PpOroBbIMH MNH Uennynounl-
puc. 57. HBIMH y4alUKaMHK, pHC. 57, a TaKxe

u Bbcol PobenbBans puc. 38.
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Idna B3sbwuHBaHiA Nonb3ywTcs FpaMMOBBIMBL pasHo-
BBcoMb, 06HiIKHOBeHHO nombllaeMoMb
Bb AepeBAHHOM® Lokonk, puc. 959,
wnu awmkd v Kpoiwkolo. Ins npeno-
XpaHeHis Yalleks BECOBL OTBH NoOpuH,
HBKOTOPLIMH CcONSIMH, HeoOXOIHMMO Ha
yalwKd BBCOBB, HACTHNATL KPYXKH
6ymarmy.

HHorpa npuxonutcs otrBbumMBaTh
XHUAKIS BellecTBa—KHCNOTH K Ipoy.;
Bb 3TOMBb cnyyah Ha omgHy 4alky BE-
coBb nomblUaloTe CKASAHKY HnM 6aHKy
M ypaBHOBbuMBaioTH> BBcH  rHpawmuy,
ApoObLI0 MMM ApPYrow THAXKECTbIO; Ha ApY-
ryio-»e yaiuky BHcoBb KNnanyTs Tpebye-
MO€ KOJIMMEeCTBO T'Mpb, a Bb CKISHKY
HaJIMBaloTk oTBhMIMBaeMyi0 XHUIKOCTb,
TOHKOM CTpyer 1o nonHaro paBHoBhcis.

Omumpusarnie. OTMbpuBaTbL HC-
KNMoYHuTenbHo ofaHb xuakocty. Ona oT-
MBpHBaHiA MONL3YIOTCA CTEKNIAHHLIMU
BLICOKUMH  cTaKaHaMH{, Ha3blBaeMbIMH
nMEHIYPRAMIL”, Cb HEaHECEHHBIMH 110
UX®: BbicOTE abneHiaMy, ykKasnBalOLIY-
MH uMucno Ky6. caHTuM., pvc. 60. Hnsg
oTMBpHBaHif WHuaKOCTEH KANNAMH, NOJb-

puc. 58.

puc. S9.

.
3YIOTCH, TaKb Ha3biBAEMbIMH, ' XA/eAb- pic. 6
HUKAMI>, pUC. 61,
puc. 61, puc. 62. prc. 63.

Cuminnsanie v pacmsopenie coreri. Bo Bchxs do-



TOrpadHuecKHxb MPOM3BOACTBaXb, 3a HebonbwWHUMM uc-
KMoYeHiaAMH, CIYXHUTD
goga. [Ins uucrorwl
pacTBOPOBH, Haunyuue
Nnonb30BaTbLCA HRUCTUI-
NAPOBaHHON BOAOH, HO
3a HeuWMbHieMDB es, MO-
KeTh CNyXHUTb Aoxae-
Basl, cHbBropas, a Bb
ITeTepbyprt nawme #
pkunas Hesckas sona.
Cnbaoyerv»  unabbrarto
puc. 64. puc. 65. U3BECTKOBOM M wenbay-
cto#t Boas. [loxnesyi,
cibroBylio u Ap. Bomy, nepean ynorpe-
6neHieMb, He0OXOAMMO MPOKHUNSITUTE, NATh
OCTHITB, OTCTOATLCHA M 3aThMB nNpoduib-
TPOBaTh.

IIna npurotoBneHis pacTtBopa oTMh-
pHYBaiOTh YKasaHHOe BB peuentd Konu-
4ecTBO BOJG6l, HalWBasA e€e Bb MEH3YPKY
no Ttpebyemaro phneHis; BHAHBAOTD ——
BOAY BB CKISAHKY, pHc. 62 unu 6aHKy
puc. 63. OtebwuBaloTb CONK H, BB MO-
psokbk, Kakb HanucaHo BB peuentk, |
BChINAIOTE Bb BOOY W PAacTBOPAIOTH
BB HEM KaXAYIo Conb OAHY 3a apyro#, Ha-
pylieHie 3Toro nopsitaka, MHoraa, MOXeTb
NpOH3BECTH HEpacTBOPHUMBIH OCANOK®b,

MY 3aTPYAHHTb PacTBOpEHie. |

®dunbTpoBaHie. oToBLie pacTBOpH,
pcernga cnbayeTd ouMILATL OTH CAy4aHHo ]
nonaBLWHXb COPUHOKDB, NBIMHHOKDL, MYTH
npoy. JTa OYUCTKa MPOHU3BOAUTCH DHUIb-
TpoBaHieMb 4Yepe3db TUrpoCKONHYEcCKYylo
BaTy U TNPONYyCKHYI0O — PUNLTPOBANLHYIO
6yMary, CIOXEHHVI0O KOHYcOMBb, pHc. 64,
U NOMBUIEHHYIO Bb CTEKIIAHHYIO BOPOHKY,

pnc. 66,
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puc. 65: noav cnoxeHHyw 6yMary BL BOPOHKY Heobxo-
ANMO NOANOXHTL KOMOKBL BaTh Ins npeaynpeXneHis
npopaiBa 6yMary HanopoM®» MHAKOCTH. XBOCTDL BOPOHKH
noMiuwlaioTh Bb TOPNO CKNSHKHM, HUnH 6aHKYy, a BB BO-
POHKY Ha OyMary HanMBaioTh QUNLTPYEMYIO XHAKOCTD.

Mambpenie vemnepavypbli. MHorapa Heofxoanmo pact-
BOpeHie cosei NPpOUM3BOAMTL NpU onpeableHHOH Temne-
paTypd, unu nonbsoBaThcs pacTBOpaMH BB npenbnaxb
rebonslnaro yucna rpanycoBb (MpoOsIBUTENH).

Bt eTHxb cnyyasixhs nonb3yloTcss TEpPMOMETPAMM HIH
rpasycHukamMy, puc. 66. CyuiecTBYIOT:E TpM LUKanuH Tep-
momerpoBb: Lle.ascia— 100 rpanycHui, ynoTpebnseMuit
BL ¢$otorpadin. Peomwopr 80 rpanycHuli — BB obiuexu-
Tik # Qapenredita ynortpebnseMuirn B: AmepHxkt ¥
Anraiy.
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Y. ®otorpaonpoBaHie.

He kacasce cneuianbHHXBL BHAOBE cBbTONMUCH, BB
obweMt doTorpaguposasie MOXKHO pas3nbaure. Ha pa-
60TH PYYHEIMH KaMepaMy; poTorpadpuposanie annapatamy,
YCTaHOBINEHHHMH Ha CTAaTHBH CBb MaTOBHMBb CTEKAOM®B
¥ penponyKuil yBeJHYHTenbHHIMH npubopaMi.

CpbTONKCHHA DUCYHOKT BB dpoTorpadHyeckor Kkareph
6yneTt YOOBJIIETBOPHUTENILHHMD JMllb NPH YCIOBIH Haxo-
WIEHIA CJIOf NNacTHHKM Bb ITJIOCKOCTH BTOPOr'o COMNpS-
wenHaro ¢okyca (cTp. 17), T. e. Korpa npeaMeTH Ha
pucyHkts 6ynyTts BnonHb oTyeTnHBH, cb ph3ko ouepuen-
HEIMH KOHTYPaMH.

dotorpadupoBaHie pyuHbimM xamepamm. Bct pyuHuis
Kamephl, KaKb CKIalHLIf TaKb H Bh BUOE SlUMKaA, IpH HMXD
HM3roToBINeHiM Ha (abpuraxb, YCTAHOBNMBAWTCA Ha no-
CTOSIHHHHA GOKYCHL AnNs CHHUMaHIA BHUAOBL ¥ INEN3axed;
a 1ns ¢otorpadupoBaHis OnH3KMXBL nNpeIMeTOBb, OHbE
cHabxeHb npucnocobnedHieMs NS BHABHraHis o0bEXTHBR,
no wganb, Ha pascTOAHIN MeXAy NPenMeTOMD: K oDBexTH-
BOMD: Bb OAMHB U HBckonbko MeTpoBs., Ha ¢abpukaxs
e O6BLEeKTUBH Kb PYUYHLIMB KaMepaMb Ha CTOJILKO YyiKe
saziapparMMpoBaHH, yTo Haubonsinee, oTBEpCcTiE NXL Aa-
eTt BnonHb oTyeTnUBoe H3obpaxeHnie pHUCYHKa, 1O BCe#H
NOBEPXHOCTH TIJIACTHHKU W annapaTh! aTH AJK MOMEHTalNb-
Haro ¢oTorpadHupoBaHis NONONHUTENbHAro niadpparmupo-
poBaHifs He TpebylioT:.

Bb obuieMb, ¢ororpadupoBanie pyHHHMH KaMepaMmy
NPOHM3BOMATDL, AepXa annapath B: pyKaxbh, N0 BH3UPY

3
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HaBOASTHL KaMepy Ha CHHMMaeMblyl MpeAMeTHb U CNYCKaloTh
3aTBopb, Habniofas ytobnl annapathb HaXOMHJICSH, MO BO3-
MOXHOCTH, BbL HEMNOABUXHOMTB IIOJIOXEHIH.

PotorpadupoBaHie CHNAAHOI AOPOHHOI0 KaMEpoOKw Cb
MaTOBLIMB CTEKNIOMB 3aKiloyaeTcs: Bb yctaHoBKE annapa-
Ta NPOTHBL CHHUMaemaro fnpenMeTra, YycTaHOBKE MaroBaro
cTeKna Ha (QOoKYCHOe pa3cTosiHie M BB INpou3BOJCcTBE ca-
Moit cbeMKkH. Kamepa ycraHaenuBaeTrca Ha onpepmbneH-
HOe pa3cTosiHie OTh CHUMaeMaro InpeiMetra BTb 3aBU-
CHMOCTH OTHOCHUTENbHOM nnHHH ¢okyca u pasmbpa
CHMMKa;—yEMB anmapares Onuxe Kb npeaMeTy ThMb
uaobpaxenie ero kpyrnke. O6bekTHBL HHKOrga He HoN-
XeHb ObTh ofpallleHb Kb COJHUY, TaKb KaKb CJIOH Nnna-
CTHHKH, OTH COJIHEYHbLIXB MNPSMBIXDB Ny4yeH, PpasJIoOXUTCH
6uctpbe, uwbMBb cBbTOBHIE Nnyun oTB doTorpadupyemaro
nperMeTa BOCNPOM3BEAYTE CBETONMMCHLI PHUCYHOK®D.

/{000/CEHTE CONHYA OMHOCHMENHO Hanpasaenist 00%-
exmuga 004cHo Guims cloxy—c3aoi, wmodvl (0%K080€ 0CBYs-
wenie npedmenoss 048a.10 CETBMDB U MIBHDL, UIBME BbIPA-
bamvieaenca peaveghs.

Ha wusbpannoM®s MbcTh, nepBoHayanbHo, ycTaHaBnH-
BalOTh CTAaTHBDL TaKb, 4ToOH ABL HOMKM 6binu obpalleHH
kKb 06eKTUBY, a TpeTbsi Ha3alb Kb MaTOBOMY CTEKny.
lonoBxa cTaTHBa AOMKHA, NepBoHayanbHo, UMETH ropu-
30HTaNbHoe nonoxeHie. [Ina HauBoaMoxHO Oonblueit ycTomn-
YUBOCTH, BCh ralKu y ronoBKH M HOXEKB CTATHBA TJIOTHO
3aBHHYUBAWTDb, Bb chyyab HanoOHOCTH MONL3YIOTCA M
catusonepxareneMb, puc. 50. Ha kpyToMb cwionb, unu
nokaTon MhCTHOCTH, OHY HOXKY, BMosiHb pasaBHHYTY,
NJIOTHO YMNUPAKTb Bb CaMY HMXHIOW TOYKY ONOPH; a
apt apyria pa3asuralotTs no Mbpht HaaobHocTH.

Mo yctaHoBkbd ctaTHBa, Kb ero ronoBkb npuBHUHuHU-
BaIOTHL, UMBIOIUUMCA ¥ HEH BHHTOMb, KaMepy Bb CIOMEH-
HoMb BuAb; 32 TEMB pascTtasnioTb annapaTe M 3aKph-
nnaoTb ero vacTH. Ks cobpaHHon kameph NnpUBUHUMBAOTD
o6beKTHRD, HANPaBNAKTDL €ro Ha CHHUMaeMbli NpeAMEeTD,
OTOABHIraloThL OTb Hero, Ha HhkoTopoe pascTosHie, 3aaHO0



YaCTb KaMepbl Cb MATOBLIMB CTEKJIOMB H TMPUCTYNANTD
KB ycTaHOBKE ¢okyca,

YcTtaHoBRa ¢oryca. Haxpuieb ronoBy M yacTb KaMepsl
ChH MAaTOBLIMB CTEKJ/IOM'b TEMHOM Helpa3payHol Matepied—
TIOKPLILUKOK pHC. S1, NMpH TFOPH3OHTANLHOMDB e€lie [oNo-
XEeHiM HHXHEeH 4acTH KaMepsl M nNpH oTBBCHOMB—MaTO-
BOMB CTEKNTH, OTONBHIAI0TE €0 OTh 06 BEEKTHBA Ha CTOJMBKO,
YTOOLl PUCYHOKD TIONIYYHJICA HAHBO3MOXHO OTHYETJIMBLIH,
a 3atbMBb OoCMaTpHBAaIOTBL MOJIOXEHie ero no BceMy Ma-
TOBOMY cTekny. MoxeTh 0Ka3aTbCAd YTO BeCb PHCYHOKD
KpyneHb H HbKoTOpHS yacTH npenMeToBn  He ymbuwa-
IoTCs Ha cTekndk, BB 3TOMB cnyyak cb annapaToM®b OT-
XONATH Hanblie OTh CHUMaeMaro npepMera; a Bb obpa-
THOMB cny4yat Kkorga mnpenMeTs CIHIUKOMB Malb TIPH-
6naxartcsa Kb HeMy. [Ipu oTBbcHOMB NMONOXEHIM MaTOBAro
CTEKJIa U TOPH3OHTAJILHOMBL HHXHEH 4YacTH KaMepH, Bb
bonbwKHCTBE cny4yaeB:, cHUMaeMblil NPEAMETs 3aHUMAETD
CNMIIKOMB BLICOKOE TMoJioXeHie, npd 60JbWIOMB mpo-
ctpadHctBb 3emMnn ¥ manoMb Heba, BB 3TOMB Cny-
yah He BBIBOAS H3B oTBBCHAro nojioXeHiss MaTOBOE CTEKIIO,
NoAHHMAITH BB NepegHed 4acTH KaMepH, 0COOBIMH Nox-
BHXHBLIMK TpPHUCNOCOONEHIAMH, O06bLEKTHBDB: €CNH KE MNoj-
HATie oO6BbEeKTHBA HE JAOCTAaTO4HO, TO Heob6XOomHMO Bech
annapath [PHBECTH Bb HAKIIOHHOE TONOXeHie—obbek-
THBOMB BBEPXBH HA CTONbKO, 4TOOH XenaeMHH BLICOKIH
npeaMeTts, Hanp OawHs, Bech YMbBcTHNCS Ha MaTOBOM®B
cTeknbd, Ans uyero onyckawTh 3aQHIOK HOXKY CTaTHBA.

Ho Teneps, npu HabmioneHi® PHCYHKA Ha MaTOBOMB
ctexnb, oxawerca, uro BCch OTBBCHHA nHHIKH 6yayTs
cxonauwuMUca Kb HeOy (Ha MaToBOMB cTeknb KHU3Y) pHc.
67. lpousohsers 3To NOTOMY, 4TOo OTBECHHHA DHUCYHOK®
6yneTh NpPOEKTHPOBATBHCH HA HAKJIOHHOM MJOCKOCTH M
HH3D OKaXeTcA Onuwe Kb cTekny 4ubMb Bepxb, ans
YyCTPaHEHil 3TOro HeRoCTaTKa, HCKaxalowaro PpHCYHOK®,
Heo6xoanMo, UMbIOWHMHCA nNpu Kameph YKIIOHAMH, HEeHua-
MBHRIR ofwaro nonoxeHin annapara, MaToBOE CTEKNO
npusBecTH BHOBb Bb oTBbBCHOe nonowexnie, puc, 68.

[ToAOOHKMH YyKNOHAMKM HHOrAa NONL3YIOTCHA W BBb 06-

4+



pPaTHOME OTHOWeHiM Ana ycTaHoBKM pbhakocTH oyeHsb
6NK3KHXD NPEenMeTOBH HapaBHb Cb AanbHUMM, Hanp. nbc-
HOB BHADBL Cb PYYbEMBb, HaXOAAWIMMCS O4YeHb ONM3KO Kb
annapaty. B atoMb cnyuab, ocTaBHBE nonoxeHie on-
THYecKol ocH 00beKTHBa BbL FOPHU3OHTaNLHOMDB MNOJIOXE-
HiK ¥ naxe HaKNOHNWBBL 0O6bEeKTHBL BHWM3Bb, MAaTOBOE CTe-

KNO YKNOHAKTB Kakb Ha puc. 67, u4tobel pbk3akoe wuzo-
6paxenie puUCyHKa Obino Kakbs 6143k JNexallaro pyubs,
TaKb W JepeBLeBh HaxoAdawuxcs Ha O6onke HanekoMb
pa3acTosaHin,

YcTaHOBUMRDL OKOHYATENLHO PHCYHOKB Ha MaTOBOMb
CTeKns, npUCTYynaloTh Kb OKOHYATENIbHOM YCTAHOBKH
$poxyca, no cepeaunt crexna (ycraHoBxka 3Ta MNpPOU3BO-
AWTCH Cb HaubonbUKMB oTBepCcTieMb AiapparMet). Habnio-
nas 3a TiMBb BeCb PUCYHOKbL Ha MaTOBOMB cTeknb oxa-
KeTca, YTO PUCYHOKB MBS BBb cepeauHt Bnonud phaxis
OYepTaHis, Mo CBOMMB KpasMb OyaeTh He BrionHb ortye-
TAUB®L (cM. cTp. 28) BBb 3TOMB cnyyak, umblowylocs BDb
obexTeh miabparmy, sambusiort cnbayoueit MeHbuieH,
nponosxaa ymexellaTb OTBepcTia AiadpparmMs A0 nonyue-
His nonHoX pbB3KocTH Kakb No cepeanHb Takb M NO Kpa-
AMB.

[lpn dotorpad¢muposaniy BUAOB®L Cb Aanbio ph3kocTb
npeaAMeTa YyCTaHaBAMBATLCA NO HaxXoAslleMycs He Aanexo
OTh annapata Kakb [OBOPATDL ,HA MEPEOMD NAAHD",
nepeoHauansHo (c» OGonbwofi plapparMofi) npeamerw,
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HaxogAauliecds KaKb no3agyM TaKb KU Bnepeau TrraBHaro
npeaMeTa, 6yaAyTh pPUCOBATLCA HAa MaTOBOMDb CTeéknb He
OTYETJIUBO; NPU YMEHbIUEHIK OTBepcTis Riadparmu oTuer-
NUBOCTb MXDb 6yneTs MOCTENEeHHO YCHIUBATLCA.

HiadparMupoBaHie o6beKTHBa MNpeKpallaioTh KOraa
6yneTs pocTHrHyta pb3kocTh H3oOpaxeHia MO KpafAMb
PHCYHKA M [OCTATOYHAs OTYETIOBOCTb Onuanexauxs
U OTAANIEHHLIXb npeaMeToBb. Huxozda ue cimoyems u3-
anwne 0iaghparmuposams!

HOna onpenbneHia cepenuHsl MmarToBaro cTekna, a
TaK)X€ rOpH3OHTANbHAaro H BepPTHKAJNbHArO TOJIOXKEHIA Ha
HEMB PHUCYHKa; paBHO M NOJIOXKEHisl NIaCTHHKH MEHbLUAro
pasmbpa,ubMbBMEllaeTE KacceTa(1acTHHKACh BKNIAXOMD
puc. 48), MaTOBOe CTEKJO pacuyepuuBaloTh KapaHAalleMb
MY 4YepHHJIaMM KaKb Noka3aHo Ha pucyHkb 69, raok cpe-
IOHiiA NpAMOYroNbHUKEL cooTBbTCTBYeTH pasmbpaMb BH-
pb3a Bknaga u MeHblleMy pas-
MBpy NNacTHHKH,

[NMpu yctaHoBKE dokyca MHOr-
la 3aTPYOHHUTENbHO, Aa)Ke TNpH
JOCTAaTOYHON OMNLITHOCTH, oOnpe-
nbnuTh nonHyio phb3kocTk npex-
METOBB NPHPOAL!, AepeBbs, BOAA
H Mp.; Bb 3THXDBL CIy4asixb ¢o-
KyChHaAO yCTaHaB/IMBATL NOKa-
KMMBb MO0 0TABNBLHEME HACTAM B!
Haanucy, pblieTkH, OKOHHLIA pa-
Mbl, TenerpagHas MnpOBOJIOKA,
Wese3Hbisl  orpaab!, KUpNH4yHas
knaaka cTbHe U T. m,

CBbTONUCHBI PUCYHOKD BB puc. 69,
Kpackaxb, HabniogaeMbii Ha
maToBOMB cTeknk, nonyyaercds Ha mnacTHHKd W BB
otnbuyarkt oaHOTBBTHLIA, a HHOrAa fAae BANbLIH M MO-
HOTOHHEIH, U Ha 060pOTHL HHOrAa HEMNpPUBNEKATENbHHM
11ed3axs Bb rnpupoak, Ha poTorpadpuueckoMs otneyartkb
uMbeTs xygnoxecTBeHHbIR Buib. [lna obneruyenis suibopa
pPHCYHKA Ha MATOBOMBL CTeKnb AN XyAokecTBEHHAro




oTneyaTka, HeobxonuMmo npu ¢otorpadHpoBaHiM neHsa-
)XeH M BHAOBDB, 0COOEHHO Cb 3enbHblO, HWMbBTb MaToBOE
CTEKJIO .MOHO.UPOMAmuecKoe, cbpocunsaro uskra, nepena-
owaro UBbBTHOA pPHCYHOKB ORHHMB ChpbiMBb LBLTOM®B.

He Bcskid, mame onbiTHHA ¢oTorpa¢s, no CBOHCTBY
ceoero 3pbHia (RanbHo3opKOCTH) MoXeThb pb3ako ycTaHo-
BUTL ¢Qokycs. [lns TouHo# ycTaHoBKH pokyca npefHa3Ha-
YalOTCH, TAKL HA3LIBAEMHIS, YCManos8ouHns aynst, puc, 70.
Takas nyna COCTOMTH H3Bb ONTHYECKHXD
YBENIHYHTENbHLIXE CTEKONb, MNojaobHO 06b-
eKTHUBY, YKPEMJIeHHHXb BB ocoboi omnparb
Bpaujalolierics no BHHTOBOW Hapb3kk BB
Hapy)HoH Tpyb6xkbk. Jlyna nomkHa OBHITD,
KaXAeIMBL ¢QoTorpadoMb, YCTaHOBMEHA IO
cBoeMy 3pbHiilo, ANA 4Yero TMpHXaBb HHUX-
HHMB cpbB30oMB HapyXHYI0 TPYOKy MNIOTHO
Kb MaTOBOMY CTeKNy, RBHXKEHieMb BHY-

puc. 70. TPeHHeH, YCTaHaBNIHWBaTh €€ TaKb, YTOOHI

3epHO MaTa MNY3LIPLKH CTEeKJa, UapanHHKH U

npo4. Mnojly4anuck HAHMBO3MOXHO OTYeTNHBO. BB TakoM®b
NOJIOXKEeHiH, BHYTPEHHKIO Tpyby 3akpbnnsiiors B® Hapym-
HOW HMMEBOLIMMCA 3aMMHBIMBD KONLUOMD,

HabniopeHis nynoio NpoM3BOAATEL MPHXHUMaA €€ HUX-
HHMBE CpB30OMB NNOTHO KB MaTOBOMY CTEKIY.

BpemAa 3KCno3wWyim, unu npoussoncTsa doTorpadHpo-
BaHif, NOMHMO CBETOYYBCTBMTENLHOCTH IIACTHHOKD,
HaXofMTCS Bb 3aBHCMMOCTH OTBH CUNBl CBhTa M oTeep-
cTifa niagparmel,

Cuaa cémwma HaXOAUTCSA Bb NOJNHOM 3aBHCHMOCTH OTDH
BpEMEHHW roja, OHA, COCTOSHif MOToAH H CBOWCTBBL (OTO-
rpadHpyeMuIXt MpeaMeToBh, [IONIOXKEHie uxb, OTAaneH-
HOCTHM M nNpod.; a TMoToMy To4yHO onpeabnuts Bpems
3KCNO3ULi¥ Bb 3aBUCHMOCTHM CcHiabl cBbTa, 3aTPYIAHH-
TeNnbHO U HEeOOXOAMMO NONb30BATLCA HCKNIOYUTENbLHO ONki-
TOMB, XOTS M CYLIECTBYETH MHOro pa3HhXb (oToMerT-
POBb M aKTHHOMETpPOB® ANA onpenbnedis BpeMeHH 3k-
CMNO3ULUiKW; HO BCh OHM [AOTH NANEKO He TOYHHA U jaxe
He npuONU3MTENbHLIA YKa3aHia Ans dortorpada U nwobH-




TENs; €CN¥M UMH U MOXHO [MONb30BaThCs, TO TONbLKO NpH
OYEHb NPOAOCNNKUTENILHOR CheMKE TEeMHBIXB BHYTPEHHHXB
noMbmenilt, penpoaykuifxs u npou. [IpakTuunbe onpe-
nbnuTe caMoMy, Inst Kaxpgaro ofiaro cny4yas HMCXOAHYIO
TOYKY Onss onpepbrneHis BpeMeHM CBbEMKH, YCTaHOBHBbD
annapath nepeab NpenMeTOMb, MOJIOBUHA KOTOParo sipKo
ocBhllleHa coNHUEeMB, a Apyras Bb ThHM M NpPoM3BECTH
PALB YACTHYHHIXB CHHMKOBD® Ha OJHY MJIACTHHKY OTKpHI-
Basl KpHILWKY KacceTol yacTsMu (4—5). BeipaboTka Hera-
THBa Bb TOH MNH JApPYyroii 4aCTH MJIACTHHKH YKaXETh H
TpebyeMoe BpeMsl 3KCMO3HLIM.

Bpemst akcnoanuiv, coTBbTCTByWOllee MNOJHOMY COI-
HeyHoMy cBbTy nbTHAro BpeMeHH cb Anpbna no As-
FycTs 0Th 9 10 3 4yacoBb OHS NPH OOLIKHOBEHHOH 4YyB-
CTBUTENbHOCTH MNNAacTHHOKB nombleHo HHxe BB Tab-
nuuk. Ilpn paacksanHom®s cBBTH, T. e. 6e3b conHua Ha
Bo3nyxb, a Takke M Bb TeMHble 3UMHie MBcsun, BpeMs
ocBbuleHia HeobXOAMMO yBENHYHBaThL BB lBa, 4YeThipe H

6onte pass.
nnol\)l"la 02:.;1;1 tpn cpex- |npn nazof aia-
cras ofzer| "o Alod- parnt
TBRA parxe F: 45
F:8 F:16
Mope wuuebo. . . . . . .| 200 cex.] }/s0 cex. /& cex.
OTkpuiTeil BHAB . . . .| e e Ve
g BHAD Cbh 3SENEHbIO Ha Nepen.
p mmaek . . . . . . . ] Te 2y 3 .
\noA® AepeBbAMH ., . . . 8 . 32 , |4 muH, 16 cex.
. [(CebTnoe nombuwenie . |, | 8 , 32 , |4 MuH. 16 cex.
-
2 {TemHoe nombwerie . . . 2 MUH. 8 MHH. 1 yace
4 (Ha Bosayxk. . . . . .| ' cek */3 cex. S cex.
§]B1; nasMneowk. . . . .| ¢ 3 . 24
= |Bb kommatk., . . . . . 3 12 . {1 muu, 36 cex.

0 aiadparmupoBanin Cwm. ctp. 29 u 57 u Huxe.
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Pa3Hble BUALI @OTOrpadrpoBaHIf.

dotorpaduposanie BUAOBL. PoTorpaduyeckii CHH-
MOKD MAOJNXEHDB NpenctaBnaTbh cobolo TOXe BrieyaTleHie,
KaKoe MpoH3BOAMTD npeamerh Bb HaTyphk Ha yenosbuec-
koe 3pbHie. CebETONMCHEIN PUCYHOKDL neH3axa JIONKEHD
UMBTL n0.1HY0 evpadomiy 6030y Hott nepenermmsn! T.
e. nepenayy, Ha NIOCKOMB PHCYHKE, nocreneHHoe yna-
NeHie TPeAMETOBB, OTH 3PHUTENH, PachoNIOXEeHHEIXB Ha
pa3HbiXB pa3CTOsHIfAXB, a TakKXe WU MnocteneHHo ocnabb-
BAOILYI0 HXDB OTHETNHBOCTb. flepewiii naawns BrnonHb oT-
yeTnuBbiH cb 6€3ycnoBHO pE3KUMH oOYepTaHiAMH KOHTY-
POBB; 6mMopoit MniAHs, TNPOMEXYTOUHHIM, NOMMKEHB HUMbBTH
CUNy, oTuYeTnuBoCTb W pb3kocTs HEckonbko cnabbe nep-
Baro nJjlaHa, a TpeTid nnaHb, WIH Oa/b—IiepeaaBaTh Ha
pHcYHKE nule cnabbigs oyepTaHis npeaMeToB® CBh MNON-
HEIMBP OTCYTCTBIEME pa3HbiXb noApobHocTel, BB AbHCT-
BUTENLHOCTH HEYJIOBUMEIXDB MaXe MNpeKpPacHeIMb AallbHO-
30pkuMb 3phkHiemb. Taxkas nepepaua cpbTomMcHaro
pHUCYHKa ThBCHO cBsid3aHa U €O CBOHCTBaMH o6BbexkTHBA, HO
DOBHOCHJILHO 3aBUCHTB M OTBh COOTBbTCTBylOLlaro gHia-
¢parmMupoBaHist 0OBEKTHBA H BpeMeHH 3KCNO3HLIH (MOMEeH-
TanbHbBIE CHUMKH NI XYINOXXECTBEHHAro BOCNpPOH3BEHEHIst
neiaaxa HENPUTOAHBHI).
[lpu doTorpadupopaHin neisaxa,
HeobxogumMo MMbTh BB BHAOY nNolno-
XEeHie conHua, T. €. HCTOYHHKa
cebra; Haunyuwee ocsbuleHie 6o-
KoBoeé CBb HbcKONbkO 6ONLLIKHMB
KONMU4YEeCTBOMB OcCBBlUlEHHLIXD 4acTeH

°. npeaMeTa, HO M CBb JOCTATOYHLIMD
S TbHEBHIMBE MNPOCTPaHCTBOMB, HTOOH!
oﬂ‘a PHCYHOK® MOI'B aTh XeEJaeMyio pellb-

epHocTs. [lpM npenBapHTenbHOM®D
puc. 71. ocMoTpt MbecTHOocTH, RO HbkoTOpO#i

CTEMeHH, MOXETh TNpPHHEeCTH MoAb3Y,
homoxomnacs [lerydena puc. 71. Koneuoms npubopa



HanpaBsnAlOTL ero Ha cHWMaeMbifi npeamMetrsh, a crphbnua
Ch YUCNOMDB, HAXOAALLARCA HiaMeTpPanbHO [POTHUBYINNIXK
HO, YKaXeTb 4achl AHRA, KOrga COJIHUEe HEeNoCpeACcTBEHHO
yepe3sb KaMepy ocbBbliaeTs npeaMeTb. PYKOBOACTBYACH
STUMH YKas3aHifAMH, HeTpyAHO onpeabnuTb 4Yach AHA ANA
HaWBO3MOXHO Ny4ywaro U xenartejbHaro ocsbuleHia nes-
3ama.

[Ipy npenBapHUTEeNbHOME OCMO-
TpE MbcTHoCTH, MOoXeTH MNpPHHeCTH
3HAYUTENBHYIO MONL3Y 8UJOUCKA-
mean, puc. 72, cocrosilifi U3B BH-
aupa 8 U paMku d. [lepeasuxe-
HieMb paMku no 6pycky a6, MOXHO
YCTaHOBHTb TaKOE pa3cTosiHie, Nnpu
KOTOpoMB, Habnionasa yepess npo- -
pb3® 2, nonyuuncss 6 PUCYHOKB puc. 72.
ck TEMM Xe rpaHHLaMH, KaKb U HA
MaToBOMB cTeknk; Bb paMKy od He 6Geanone3Ho NOMbBCTUTH
M MoHOXpoMaTHueckKoe cTekno cHHechparo upkra, uTO6HI
PUCYHOKB BB HEMB npeactaBnsanca 6e3b usbTHoOH OK-
PACKH.

prc. 73. pHc. 74.

Cnbaoyetrs BB nensaxbt us3bbrath npsMuixb mnapan-
fnenbHLIXB NHHIA (Doporb, KaHaBb, 6OalleHb, NEpHNb H
npody.) Kaks BAonb, a ThMb 6onbe mnonepek®s pHCYHKA,
puc. 73. Bw 3toMb cnyuab Heobxonumo nepeMbBHHTH
mMbeTononoxeHie KaMepw Takb, 4ToOb MpPAMBIA napan-
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nenbHhA  NUHIK Kb KpaKw PpHCYHKA O6uinu 6bl Kb HEMy
HBKNIOHHBIMK, pPHC. 74,

JIKin ropu3oHTa, npoxoasuwias no cepearH’b pucynka,
naeTh HE KpacHBHIW BUADB,—ee cnbayers pacnonaraTth
Ha MaTOBOMb cTeknt unx BHWe (ywenhks, ropsl U 1p.)
MM HBCKONBKO HHUMe cepefiuHbl (MOpcKie BHIOLI, HW3MEH-
HOCTH), OCTaBNAs OAHY TpeTh QNS 3eMNH WU BOAH, a
net TpeTH Ana Heba.

lNpu cHuMKax® nersaxen niapparMupoBaTh VOBLEKTUBS
Heo6XonMMO BO3MOXMHO MeHbBe MU HU BB KakKoMb cnyyab
He BB Yylep6h BO3AYLWHOH MEPCIEKTHBHI.

dovorpadupoBanie 3aaHii CHapy®u M BHYTPH Tpe-
6yeTp obs3aTenbHaro otBEcHaro nonoXeHiss NMIOCKOCTH
MatoBaro ctekna (ctp. 56 puc. 68). Ilpu dotorpadupo-
BaHi¥ uepkBel U r1mpod. HeobxouuMo HUMETH BB BHAY
yTO6H Ha pUCYHK'D Hanp. KOJNIOKONLHSA He 6hlIa HHXE Kynona
LepkBH, Korga BB AblcTBUTenbHOCTH HaobopoTws. He
cnbAyeTb yCTaHaBJIMBATh PHUCYHOKB, TaAKb YTOOL CTOPOHHI
3gaHia OhnM paBHH OjHa ApyroiM, Heobxonumo Gonte
LNUHHYIO CTOPOHY BB Hatypb umMbTh OnMuHHBe M Ha pu-
cyHkb. [IpH cHMMKax®b ynuUb, KOPPHAOPOB®L M INpPOY. HE
cnbayeTsh CTaHOBUTHCH Cb aNnapaToM®k CHUMMETDHUYHO IO
cepenuHd, a nombuwaTtb kKaMepy HNM kb ThHeBOH uUNH
ocBhieHHOM cTOpOHb,

HiadparMupoBaTh NMPH CHHUMKaXb 3AaHiA HeobxoaHUMo
Ha CTONbKO, 4YTOOH HUMBNac, Ha BCeMb INPOTAKEHIH
nonHas ph3kocTs.

[Nlpn dotorpadupoBaHiy BHyTpU noMblleHin, cnbpyers
HabnopaTb, 4YToOH MaTOBOE CTEKNO BO3MOXHO TOudHbe
6uiio B oTBhcHOMB mnonoxeHiu. HanpaBneHie cHUMKa
NOJXHO OLITh BB AiaroHanbLHOMD® HalpaBlieHiH, a He Bb
CUMMETPHYHOME OTHOCHTENbHO CcTBHB KOMHaTH. [IpH
doTorpadrpoBaHin NpoTHBBL OKOH®L Bo H3bBxaHie opeo-
NIOBb MNONBL3YITCA 0COOLIME COPTOMB MNACTHHOKB T. H.
npomueyopeoabuviMu.

HiadparmupoBaTh nNpHM CHHUMKaXbk BHYTPH KOMHaTB
HeobxonuMo BoaMoxHO bGonte, cp ubnbio nonyyedis pba-
KMXDb OuepTaHii npeIMeToB®  Kakb O6nH3kuxb Kb anna-
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paTy, Takb U OTAANEHHLIXDb. Pokych  cnbayeTs yctama-
BfiMBaTL MO NpeaMeTy HaxoasweMycs Hbickonnko gante
cepeanHnl nomblueHis.

®otorpaduposanie noprpeToBL M rpyant. Potorpa-
¢HpoBaHie NOPTPETOBDL BL MNaBHNLOHE, KOTOPHIMH f10/h-
3YI0OTCA NPOMLILIEHHUKH He npeactasnfAeTd ocobuixb 3a-
TPYAHEHiH, Takb KaKkb MaBHNbOHDBL, HMBA crETH cBepxy
M cboky naeTh BO3MOXHOCTH MOJIb30BATLCA HMMD [0 Xe-
naHilo, yMeHblllas HIH YCHUNUBasg BepXHiH, nNepeaHin
6okoBoit cBbBTB, npH
ocnabneHin ThHe#t
cBbTooTpaxarens-
HEIMH 3KpaHaMu. [Ipu
NIOPTpPEeTHOMB ¢OTO-
rpadupoBaHiu Bb
KoMHaTh, rab cebth
MTPOXOAUTE JIKLUL cHO-
Ky Yepe3b OKHa, ocC-
nabnsaa M ycunueas
ero pas3HbIMM LUTO-
paMH H 3KpaHaMy;
a npH dortorpadupo-
BaHiH Ha OTKPLITOMDb
BO3nyxtE W nonkb-
3fiCb LIKpMaMH, pKC,,
75, MoxHO UMb T pe3ynbTaTh OJHHAKOBHE C'h TaBUIILOHOMB,
[MTonbeMmuulft wHTL DB (BepxHiil) ocnabnAeTs WM YCHIH-
BaeTb BepxHidH cBbTb, a 6okoBuie 5 CMArYyalT®L Kaksb
c8bTh, Takb M ThHM; 3aiHfAs cThHKA WHpME nperpax-
nas cBbTb c3anu, OQHOBPEMEHHO CAYXHTb W (DOHOM®.

[Npu doTorpaduposakin BBL kKoMHaTh, annapats rMno-
mblwawote 6/M3Bb OKOHBL, a CHUMAWIArocs BB rNybHHb.
JIuHio HanpaBneHiss Cb€MKH YCTaHaBNUBRAIOTD RiaroHasnbHO
HaK¥CKOCb KOMHATHI.

pynnu HeobxoauMo pa3mbiiaTh Taxb, yToObl Hebwllo
HAaTABYTOCTH; CHUMawulieCd He AOMkHB CMOTPBTL npsaMo
Bb 00rexkTHBB. [lonHbla ocobm pa3ambliaioTes BB cepe-
AMHE rpynne, a He no kpasMb; cBbTNHE KOCTIOMH cnb-

pHc. 75.
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AYyCTH 4YepeaoBaTb Cb TEeMHLIMU. [ NybuHa rpymnnobl He
nomiHa ObITb BenuKa 4ToOb! COXpaHWUTb MNponoplioHalb-
HOCTbL, HHau4e TMepedHid paAlb
6ynets uMbTL nMUa BABOE H
6onte kpynube ubMBb 3anHIin.
dotorpaduposanie npw
BCMbIWKAXD MarHia. Mertamns
Mardiff, MNpuH CBOEMB CropaHiH,
LaeTh CUIibHBIH, ocnbUTEeNbHLIH
cBBTh, H306UNyOWiHi CHHHUMH,
dioneToBLHIMH MW ynbTpadioner.
ny4aMu, CHibHO AbBHCTByIOLUMMHU
Ha CBBTOYYBCTBHTENLHLIA CIOH
NNacTHHKHM, mno4yemMy cBhETOMB
MarHis, none3ypTcsa Ans ¢oTo-
rpadMpoBaHist, ocBblias UMD
npeagMeTsl. Ins 6wictparo cro-
paHia MarHis, ofpalaloTe ero
Bb MNOPOIIOKB KU cMbBWHBATD
Chb NopowkamMu 6epToneTOBOH
coNny¥, @aHTUMOHIZ W nOp., Ko-
76 TOphIE, MPH CBOEM’b Pa3/IOXEHIH,
BuiAbnsioTe KUciopoAs, cro-
cob¢cTByOWIiA OBICTPOMY, MOYTH MOMEHTANILHOMY CropaHilo
Mardia, Takis cMbcu HaswBalT®L 8custitkamnu, uMbio-
iWiaca yxe ToToBeiA Bb npojaaxb. [Inda cxuraHisa Bcnkl-
IWIKK MNonb3yloTcss ocobuiMM namnoykamMy, puc. 76, cb
yAapHUKOM® ANS NMUCTOHA, NOBEPXB KOTOpPAro HachkilaeTcs
MarHig.

CebTb MarHia, Kaks 4 Apyroro HCKyccTBeHHaro McTou-
HuKa, 6blcTpo ocnabbeaers no Mbpbk ynaneHis ero orTb
npeAMeTa, royeMy JaMIOYKy OTB CHMMawwarocs obbl-
KHOBEHHO noMblialoT: Bo3MOXHO O6nuwe., KonuuecTtro
nopowKa BCMAbIWKKW ANA CbeMKW Hanp. NopTpeTa pacxo-
nyetrca He 6onke 1 rpamMma; a rpynnb cb yAaneHieMb
NaMno4YKk¥ OTBL CHUMawwHuxca oTb S go 10 rpamm. Ha
puc 77 noxkasaHo npumbpHoe pacnonoxeHie CHUMaloLla-
roca, KaMepbl M BCNbIWKW, @ TaKWe U OTpaXaTeNnbHAro
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dKpaHa, ANl CMAryedia ThHeBbiXb YacTed npeamMera.
JlamMriouKy co BeCnbilkOM Heo6X0AWMO pacrnofaraTe TaKh.
yTo-6bl CBETH OTH HEst He MOI'b HENnoCpeACTBEeHHO NP OHU K-
HYTb Bb OOBEKTHBH M Bhllle T'OJIOBb CHHUMAIOLIArocs.

. .) S RELILLCHL.
o®s”

F

puc. 77.

doTorpagupoBaHie 6e3b 06bLeRTUBA. Buauans, puc. 1,
Obino UM3NOXEHO, UYTO CBBTOBBIE Ny4yMd, NPOXOAS uYepes®
Hebonbloe OTBEpPCTie, HA MPOTUBYNONOXHOH cTbHb MM
skpaHb, naloTe cBbTOBOoe HM3obpaxeHie Bcero Toro, 4rto
HaXomuTcs 1O APYTYylo CTOpPOHY oTBepcTis. Bricokast ceb-
TOUYBCTBHTENLHOCTL COBPEMEHHbIX® (oTorpapUuyecKuxb
MIacTHHOK® HaeTh BO3MOXHOCTb MPOU3BOAHUTL CHHMKH
6e3r obbekTHBa, o06pa3yss pHCYHOKDL Ha cnob nyyami,
NMPpOXOASWMUMH YyEepe3b O4YeHbL Majioe OTBEpCTie Bb Nepen-
Helt yactu kamepsl, OTyeTnusocTb H pb3kocTh u306pa-
¥eHigd 3aBHCHTB OTBH [iaMeTpa OTBEpCTis, He MNpeBbilLlalo-
waro Bb o6lWEeMB NHWL YacTed MUANUMETpa, OTH 3TOTO
LHiaMeTpa 3aBHCHTB H (POKYCHOE pa3cTosiHie unu BbpHkbe
pa3cTosiHie OTBh OTBEpPCTiA [JO [UJIACTHHKH; TaKb KaKb
Myykd Jnyyer npoxojsiulie uyepe3b OTBepcTie 06pa3yoThb
cBBTOBbLIE KPYXKH, KOTOpDLIE 3a OTBEpCTiEeMb TMepBOHa-
yasbHO 6YAYyTH HACIOMBUWMUCH OAUHD HA APYTOMB U TOJBKO,
Ha HBKOTOpPOM® pa3CTOfHIH, pacrnonoXartca TaKb YTO
6yayTh KacaTbCAd MeXOy co60l0 CBOMMH OKPYXHOCTSMHM
MU RaAyTb Bb 3TOMDb nonoxeHiu Haubonbe phaxiin pucy-
Hokb, [lpu panbHbilleMb ypaneHin MatoBaro crekna
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OTL OTBEPC IR, CBLTOBWE KPYMKH HAYHYTDH PAIBLEAHHATLCSH
M PACMNLIBATLCA.

MMbroTcs rotoBue BL nponamt Takis oTBepcTis Ha
merannuueckon powevxbs, npukpbnnsemoi kb kKameph
eMbcTo 06bekTHBA H Ha3dbiBaAeMbIA ,caubnonamit”, Oreep-
CTie Bb nNepenHed 4acTH KaMmepsl TIJIOTHO 3aKPhiBaloThH
TONCTOI 4epHoit Oymarod (MOAnoxKa y MJIEHOKBL) KM Bb
HEA NPOXHralwTb CaMOH TOHKOH LUBEAHOH UIONIKOW OTBEp-
ctie, (np# npokonk MOryT®H nNONy4UTbCS pBaHLIA Kpas).
Haunyuywis oTBepcCTis, GOKYCHbI pas3cTosHifA, pa3Mbphl
CHHMKOBDL M AiaMeTpbl KpPYXKOBB, COCTaBiAWUXEL cBb-
ToBOoe H3obOpaxeHie, noMbueHsl BB Tabnuub:

~ PACTAMEHIE HAMEPbI
Jiamerpn 10 canr. | 20 casr. 30 canr. | 40 canr.
o PASMBPD CHHUMEA.
oTBepeTin - ———— - - — o e o
6 X 9 c.v. |13 > 18 e 18X 24 0.00.|24 > B0cum.
B'h MHJIAM. _— - . .
1 AiaMeTpB KpYRKOBDL H300PAKCHId BD
MHATTIIMETPAaNT .
I 0,6 0,412 0,524 0,636 0,748 P)
" 0,5 0,385 0,519 0,652 0,786 ‘
0,4 0,369 0.547 0,707 0,876 ’
ﬂ 0,3 0,375 0,599 0,825 1,050

IIns Boibopa pHCYHKAa MaTOBBIMBL CTEKJIOMDBb [10J1b30-
BaTbCSl HENb3sl, TaKb KaKb PHCYHOKD uepe3b Maloe
OTBEepCTie MOYTH HEBUAHMB, HO Malloe OTBEpPCTie MOXHO
3aMbHUTL ANA ycTaHOBKH HBCKONLKO 6ONBLIIUME.

- Crepeocsonuyecioe ¢oTorpadupoBaHie ocHoBaHo Ha
IBOMHOMB OHHOKYNsipHOMB® uenoBbueckoM®b 3pbHiH, ocy-
lecTBnsseMoM® ThilecHOCTL M penbedt npeameToBs, Crte-
peockomHueckia Kamepbl HMBIOTHE BHYTPU no cepeiuHb
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neperopoaxy, puc. 79 [/ [/ u Bu xawuon noncenud aor

nEnbHbIA OOBEKTUBDL, TaKb MTO
npn ¢oTtorpaduposaHdin nony-
4alOTCA AB2 MAaPHbIXBL CHHMKA.
OTH napHble CHHMKW npeaHas-
HayawTCR ANdg pa3acMartpuBaHia
Bb ocoboMb npuboph, cmepev-
cxonrs, puc. 78, rab npu pas-
CMaTpHBaHIM KaXAaaro pHcYHKa
ONHUMDB TIN1a30MBb, BB 06LEeMD
CNUBAIOTCA Bb OAHHDB, Bhipaba-
THBasi ThNeCTHOCTh U penbeds.

[TonoxeHie Mewnay rrnaBHHMH
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puc. 79.

dOKYCHEIXD OHO HOMKHO

puc. 78.

ONTHUYECKHUMH OCAMH OOBEKTH-
BOBb, 0003HAYEHHLIXb NYHKTH-
poMB Ha pHc. 79, ans Hop-
ManbHAro pacTofiHiA Ao nep-
Baro ruiaHa, cootsbrcTayowaro
sscHoMy denoBbuyeckoMmy 3pbHio
H MNonoxeHilo UepTpoBb cBbTO-
BLIXB M3006paXkeHii Ha .chT4yaToMn
obonoykH rnasb, OOLIKHOBEHHO
abnaiotre B 7—8 canT. [lpu
XENaHIH XEe TMONYYUTb HCKYyC-
CTBEHHO penkedn BTOpAro nia-
Ha, WKW nanv, oO6BbEeKTUBLl He-
obxoaumo pasnBuraTh 6onte 8
caHT. [Ipn penbedd manu pas-
CTOsIHie MewJy oCAMH O06BbEeKTH-
BOBD HAOBOAATH 1O OJNHOTO U
bonbe wMetpoB®. PascrosHie
MeMny ocsiMH OOBEKTHMBOBD Ha-
XOAUTCHA BB 3aBUCHMOCTH H OTB
ONUHB ¢oKyca OpH KOPOTKO-
¢dOKyCHHIXD 06BEKTUBaxb, pas-
CTOAHIE MEXAY HHWMH HNOBOAATH
ao 8 caHT., a npH AJIHHHO-
6bTL Bb 7 ¥ Raxe 6 CaHT.
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MomeHTarbHoe ¢oTOorpadupoBalie XHBbiXb CLEHBH H
NBHXYLUMXCA nNpeaMeToBb OOBIKHOBEHHO TMNPOM3BOIATEH
oco6bIMH crneulianbHBIMKH annapaTaMHi— PyYHbBIMH KaMepaMH,
Habnopas 3a jIBUWKeHieMb NPeAMETOBD M Bensd 3a HUMHY
kamepy no Bu3upy. [lpu ¢oTorpaduporaHiv xe cTaTHB-
HEHIMH KaMeépaMH Cb MOMEHTaJIbHLIMBb 3aTBOPOMB, Cnk-
OUTL 3a IBHXEHieMb No MAaTOBOMY CTe-
KNy Henb3si, Takb KaKb BB annapark
nomxHa OHTbL 3abnaroBpeMeHHO momk-
leHa KacceTa, NOYEMY Kb TaKHMBb Ka-
MepaMb HNpPUKPBINAIOTL CcBepxy unu
cboxy, Bu3upb  HbloToHa, puc. 80, cc-
cTosiWiin u3b cBbTopasckusaomaro Bo-
THyTaro CTeKsa BB paMKb cooTBhTCTBY-
OlleH PHCYHKY, Molly4yaeMOMy Ha M&aTo-

BOMBb cTekmb.

[Mpu MoMeHTanbHOMB QoTorpadHpoBaHii, CKOPOCTb
saTBopa, OLICTpOTa IABMXXEHis TNpenMeTa, HamnpasneHie
OBWXEHIA M pa3cTosiHie mnpeaMeTa OTh annaparta, UMb-
oTh ThcHylo cBa3b. YbMBb npenmers nante, a dokycs
o6bekTHBa Kopoue, TbMB nepemblueHie KoHTypa Ha mMa-
TOoBOME cTeknbk MeaneHHbe, YTO BHAHO H3Bb Tabnuubl.
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O-p Bnepr naetns TabnuUy CKOPOCTEH [BHMEHIA
NPeAMETOB Bb ONHY CEKYHAY:



Yenosbkp naywin 4 sep. Bb yacey . . . 1,11 merpa

, " S " . . . 1,40
Cyna unywis 9 yan. Bn uachb (ysen. 13/3B.) 4,63 .
, " 12, . 6,17
Bonna B®» 30 meTp. npu rny6bunb 300 M. . 681 ,
Cyna uwaywis 17 yanob BB 4acbk. . . . 8,75 .
, . 20 . . . . 1080 |,
Xonb nowaay peHcelo . . . .. . 12,00
" Bb CKayb (xapbep'b) . . . 15,00

ﬂotan'b X. 0. 60 Bep. Bb Yyac» . . . . 16,67
[lonetp ronybsa . . . . . . . . . .1827 .,
Mopckas BosHa BB 6ypo . . . . . . 21,8
Camblii ckopuiéi nob3as . . . . . . . 2681 .,
[loneter camoit 6uicTpod nTHuUb . . . . 88.90

[Tpu d¢oTorpaduporaHid pyuyHEIMM KaMepaMH, Cb
ubnoio nonyyenia phbakaro odepraHis nNpegMeTOBDL QYEHL
6NMM3KHMXB Kb annapaty, Cb COXPaHEHieMb OTYETIHBOCTH
npeaiMeTOBb OTAANIEHWbLIXB, 4Yero BbiABHUraHieMb ob6bek-
TUBa JOCTHUTFHYTb Henb3s, cnbayeTt®d niadparmMupoBaTth
06nexTHBB. O-pb MuHTe naeTk YKa3aHii €b KaKoro pas-
CTOsIHifl, BblpaxXas BBb (OKYCHHIXBL pa3CTOSHiIAX®L, U NpH
kakoifl niadparmt nonyyvaerca pbakoe ouepraHie, npw
NojTHOM pB3KOCTH OTAANIEHHLIXBH NJIAHOBB:

Mpn cBkTtocunt F : 7 pbskocTe HaunHaeTcs Ccb Sf) ¢ox. pa3zcr.

" " F:10 " - - 39 "
" - F:12 " - «- 29 -
" " F:15 " " n 93 -
" < F : 20 " " n 17 " -

3HaueHis F:7 u 1. A. cM. cTp. 27.

YBeanyeHia M penpoAyKWin. Ysenuuesie nopTpeToBd
u Boobllle CHMMKOBBD Cb HEraTHBOBb, HEMNOCPEACTBEHHO
Ha cBbTouyBCcTBHTENbHYlO 6yMary, OOGBEIKHOBEHHO, MPOH3-
BONATH 0coOLIMB npubopoMt — poab BonwebHaro ¢o-
Hapsi, Bb TEMHOH KoMHaTh u Bedepomsb, puc, 81, ykpbn-
raa Ha cTbHb unu axpanb 6pomMuctyio 6ymary u nbh-
CTBYfi Ha Hee (poHapeMb BB KOTOpPOMDB nombileH® Hera-
TUBBL. POHAPL COCTOUTD H3BL 06beKTHBA ], puc. 82.ch Kpe-

)
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Mankepoi I’ AN yCTaHOBKH 3aKphlBa€Maro KpbILIKOH Cb
XenThiMb HEAaKTHHHYHBIMB CTEeKJIOM'h, HeraTueb ocBb-

puc 81.,

aeTcsl Cc3agu naM-
noit I cb Kepocu-
HOBLIM'b MJTH Ip. KCTO-
YyHUKOM®H cBhETa; CBE-
TOBHE JIY4H OT®H
naMnel nagaoThk Ha
KoHneHcaTop® /|
NMPpUCTaBJIEHHHIA TO-
4YTH BNJIOTHYIO K'b He-
ratuBy B u cocro-
ALK U3B ABYXB NJIO-

CKOBLINYKNLIXb CTEKON'b, paBHOMEpHO ocshlalolIMXE BCIO
NMoBepXHOCThL MJiacTHHKK, Jlnga nperpawmpeHis mocTtyna
cebTa—O0THL NaMmnel, OHa OKPyXeHa ¢(yTnsApoM®s Cb TPYy-
6oit oTbpaceiBaiolie#t CBBETH Bb 06paTHylo CTOPOHY OTbH

6ymary U o6BbeKTHBA.

BoaMoxHO, HeboNblWiA yBENHYEHiA M MepecCHUMKH Bb
HaTypaJibHYl0 BENHYHHY TMpPOU3BOAUTL OO6GBIKHOBEHHLI MH

-twewece

‘Tt
i
1

oo Wons J b B

puc. 82,

CKnagHLIMM KaMepaMy
Ch NPAMbLIML KBajpaT-
HbBIME MEXoMB, pHUC. 45;
noMmblias Kamepy H
3KPaHBb Cb PUCYHKOMB
Ha [ANUHHOMDB ctonk.
OcsbuieHie opuruHana
NPOH3BOAATL ANs paB-
HoMbpHOCTH ABYyMH
namMnamu cb pednexTo-
pamH, puc. 83, cTp. 72.
TakKk KakKb 60KoBoW
cBBTH Ccb OAHOM CTOpO-
Hbl, AHEBHOH HUIIH UCKYC-
CTBEHHLIH, OTThBHASA 3ep-

Ho 6yMarH Ha yBenHyeHHoOMBb CHHMKE KaeTb psAbsb,

Ta6namya Wrelnrednn. Ons onpeabnenis pascrtosHig,
NpH YBENHYEHIAXD MexAy OPUIrHHANOMb, O6BLEKTHUBOMD M
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Tabéauya aontopa LUvennrenns.

L IL 111, L. (. _ im.
dan Pactaxesie| PascToanie Han Pactaxenie| Pascroanie
YMEHbIIC- do npeime yMeHbIO- Ao npeiMe-
l‘ Bif BB KaMepsl. T& OTB Big BB KAMepLI. TA OTB i
HHCXO P33D: o6BexTNBA, YUCNO PadB: o6pexTnBA,
—== ——— ey
1,0 2,00 2,00 2,9 1,34 3,90
1,1 1,91 2,10 “ 3,0 1,33 4,00
1,2 1,83 2,20 3,2 1,31 4,20
1,3 1,77 2,30 | 3,4 1,29 4,40
1,4 1,72 2,40 3,6 1,28 4,60
1,9 1,67 2,90 3,8 1,26 480
1,6 1,62 2,60 4,0 1,25 5,00
1,7 1,59 2,70 4,5 1,22 5,50
1,8 1,56 2,80 5,0 1,20 6,00
1,9 1,53 2,90 39 1,18 6,50
2,0 1,50 3,00 6,0 1,17 7,00
2,1 1,48 3,10 6,5 1,15 7,50
2.2 1,45 3,80 7.0 1,14 8,00 |
2,3 1,43 3,30 ' 75 1,13 8,50 ‘
24 1,42 3,40 8,0 1,12 9,00
2,5 : 1,40 3,90 8,9 1,12 9,50 l
2,6 ’ 1,35 3,60 ih 9,0 1,11 10,00 |
27 | 131 | 370 | 9,5 110 | 1050 |
28 ' 136 3,80 10,0 1,10 | 11,00
l l
B | o ,_ e
‘ ;I.nu B Paacroanle Han Pancrosmle! o |
yseauvo- | 20 upeue- o o yuo.tgue- | no npu.'lue-l'l’acrumeule
Bin ub T8 0T®H wla B TR 0TD l
YHURO PABDL: oheuﬂwn.l KaMePpM. ’ -uc.nol padb; odwnuna,' RAMOPM.

1.

———

|||— '

1. ‘

- _ :



68 -

MaTOBbiIMDb CTEKJOML Cb AOCTATOYHOIO TOYHOCThLIO, MOX-
HO MONb30BaTbCH MNPHBELEHHON TabnHuer, MHOXa 4HCna
pa3CTOsIHIN Ha BenNHYHHY rnaBHaro ¢okyca; Benu-
4yWHa, KoToparo Bb Tabnuub npuHaATa 3a eauHuuy. Taks,
Hanp. umMba ob6bekTHB® BB 16 caHT. mns  yeEenuyesis
pPUCYHKa BB YeThlpe pas3a BB Tabnuub BB rpagpb | Ha-
XOOMMDB) Ueinslpe, ,paacTosiHie no obbekTuBa“ rpaga Il
(cum3y 1,25 cnbayete» MHOXHUTL Ha 16 =20 caHT,;
.pactsikeHie kamepn“ rpada Ill, nokasbiBaetTs uudpy
S Ha Hee MHOXaTh ANWHY rnaBHaro ¢okyca 16 =80 c.

8OCnpPOUI8 PUCYHOXS

puc. 83.



YV HeraTuBHBI TIPOLIECC-

OGpawenie cb naacTuHRamu. Ilnactunku cnbayers
XpaHUTbL Bb TEMIOMB, CYXOMBb H TEeMHOMB nombuieHiu
Bb Thxb e Kopobkax®m BB KOTOpPHIX®L OHE mnpoaaoTcs.
Kopobku cnbaoyets cTtaBMTbL Ha pebpo, BB BUAy nmpeny-
NMpeXIeHiA TONOMKH CTEeKONb BBh TOPHU30HTaNbHOMB MO-
JIOXKeHiH, CHIIOI0 CBOEH THXECTH, YTO CNyHaeTCs CO CTeK-
KnaMu 6onblUMXb pa3MbpoBs.

[Ipu oTkpbiBaHiM KOPOO6OKE Cb NNacTHHKaMM, nOepe-
KlanblBaHie UXB B’ KacCeThl (3apsXaHie KacceTs) U npod.,
HeobxoauMo npepBapuTensHo ocMoTpbTh noMmbiuexie, He
NPOHHUKAETH JIM BB Hero MNOCTOPOHHIK cBBTB, a kpomb
TOro MPHHATbL 32 MpPaBHIO HaAWBO3MOXHO KOPOTKOE BpeMs
noaBepraTtb INIACTHHKY NbHCTBiIO KpacHaro nabopaTopHaro
cebTa npu 3apsiKaHiK KacceThb U NPOSBIEHIN NMIAaCTHUHOK®D,
INA 4Yero MNAacTHHKY BB KioBeThE BO BpeMs MNpOABIIEHIsA
Hebe3anonesHo TMNpPHKPLIBATL KPbILIKOIO, a 3apsXaTbh Kac-
CeThbl BO3MOXHO JAaiblie OTh (POoHapA.

Bo BpeMs doTorpadHpoBaHis npu BHIHUMaHiH KacceThl
M3b 4axna, noMbllueHia BB kamepy K npoy, HeobOXoAHMO
npenoxpaHaTbh ee oTh AbHcTBia cebra. Kacceta BB Ka-
MepH, BO BpeMsi 3CNO3KMUIH, fomKHa OLITh NPUKPLITA TEMHOH
MaTepies.

He cnbayett oCTaBaATL MNMacTHHKH BB KacCeTaxb
MPpOACNKUTENIbHOE BpeMs, TaKb KaKb S[EpPeBO KPbIWKH
KacceTbl BpefHo AbACTByeTh Ha 4YyBCTBHUTE/IbHBIH CIIOH.

Kt aMmynbcioHHOMYy cnolo, He cnbaoyeTh MpHKACATLCA
pykamy, a 6paTb cTekno TOoNbKO 3a uxb pebpa, cb UbMbLIO
npeaynpexineHia obpasoBaHiis Ha cnob NATEHB.
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Coanpusauyin 6pomucraro cepebpa orv nticrein cekra,
T. €. ero MocTeneHHoe pa3noxeHie N0 NonmHaro BO3CTa-
HOBJNEHiA MeTannuyeckaro, NPoOMCXofUTHL No oblMMDB 3a-
KOHaMBb NpHpoaH. Bb 3aBHCHMOCH CHNbl ¥ NPOAOIIKHUTENL-
rocTH RbAcTBie cBbTa Ha aMynbCiOHHHH CIOi MNACTHHKY,
nepeoHa4YanbHo BB nposBHTenbt obpasyercs cnaboe He-
raTHBHOe H3o6paxeHie, NOCTENEHHO YCHNHBaloLleecsi MO
Mbpt yanuHeHnisn ocebuueHis; sa TEMBL, npH oyeHb Hon-
romb oCBbllieHiH, nnacTHHKa He faBasi HUKakoro u3obpa-
XKeHisl OLCTpo depHbeTh, YTO HaA3LBAOTL 00PA30BAHIEME
8ya.13. [lpn nanoHbiimemsb ocehlueHin Byans NocTENneHHO
HCYe3aeThs H MNoJlyyaeTcst BTOPHYHO H300paXxXeHie HO HE
HeraTHBHOEe, a NH3WTHBHOE, TaKHXbL MNepexonoBh HB-
CKOJIbKO, OKaH4YMBaOWHKXC Booblle obpasoBaHieMb BHAM-
Maro u3obpaxeHis 6e3b nposBneHis ¢k nocnbaywWHMD
obmMMb 3aTeMHBHiEMB T. e. NONHHMBL BOCTaHOBIIEHiEMb
MeTaJsiHyeckaro cepebpa.

OGpasoBaHie CHpbiTaro u3oOpameHia. TouHaro uacnb-
noeaHis o6b o6pasoBaniu cBbTONHMCHAarQ pHcyHka Ha
cebToUuyBCTBHTENBHOMBL cnot 6GpoMoxenaTHHHOHM nna-
CTHHKH 0O cero BpeMeHH ewe HBETB! Ho MowuHo npean-
MONOXHUTL, 4TO CBBTH He cpasy, a nocreneHHo paspy-
waeTh CBSI3b YacTHUBL cepebpa cb 6poMoOMB, OnHOBpE-
MeHHO Aabnas ero MeHbe nNpoyHLHIMEL coeanUHeHieMDB H
CKNOHHWIMB Kb BOCTaHOBMNEHil0 BB MeTannnyeckoe. [lna-
CTHHKa 1o ¢oTtorpadupoBaHis UMbeTH BBH CBOEeMB cCnob
yacTHUH OpoMucTaro cepebpa cb OAMHAKOBOK CHIIOIO
cubnneHia vactuu®s cepebpa U 6poma. lNocnbk xe d¢oTo-
rpadpHpoBaHia 3Ta ORHOPOAHOCTbL HapyliaeTcs M YAaCTHUW
6pomMucTaro cepebpa OKaXyTCs Ccb pa3How cunoio cubn-
neHina, nponopuioHanbHo cund cBbTa namaBaBlWwaro Ha
cnoit. CebTnHs YacTu poTorpagpupyemaro npeaMera, oTpa-
wasn 6onte cekra, ybM®L nonytona ¥ ThHH, npousBeayTH
6onte cunbHoe pa3benHHeHie yacTHUb, uybMB nocnbaHin,
H He TONbKO Ha MOBEPXHOCTH CNIOA HO H BB €ro Tonuy,
Takoe cocTtosHie 3aMynbcioHHaro cnost NNacTHHKKH U CO-
CTaBNACTD CKPMMNOEC CBILMOBOE WI00PANCEHEE, IONYHAEMOE
nocnd ¢otorpadpHposanis.
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XoTsl N0 CBOMCTBY CONsipH3alid MOMXHO MONYYHUTb
HenocpeacTBeHHO Bb Kamepht Buaumoe cebTonucHoe nso-
6paxeHie Ha 6pomHcTOMB cepebpb, HO ans aToro norpe-
6yeTcsi O4YEeHb TpPORONMKUTeNboe BpeMsad—HbBCKONbKO nHEeH
u naxe Hegbkns. [lostomy npu doTorpadupoBasin, cb
OTKPHITIA CBBTOMHCH, MONL3YIOTCA CKPHITHMBL H3o6paxe-
HieM®- nepeBoAss ero Bb BuaHMoe, obpabotkolo BE co-
oTBBTCTBYOLIHXD: pacTBOBax’b, Ha3hBaeMHXb HPOAEHUMNC-
Aamu, xotopuie nbicTByloTr Ha 6poMBb OpoMucTaro ce-
pe6pa BOHOpPONOMB, obpa3ysi OpDOMHCTHH BONOPON®R Cb
BeinbneHieMs HINH BOCTaHOBNEHieMBb  MeTallsId4yecKaro
cepebpa, umbiomaro Bb H3MeNnk4eHHOMB BHIAB 4YepHHH
uBbTh, H3B KOTOpAaro H COCTOHTHL CBBTONMHCHHIMA pPHCY-
HOKb. HepacTBopHMoe BB nposiBUTent Merannuyeckoe
cepebpo ocTaeTcd BB cnobk xenmatHHa, a OpPOMHCTHHA
BOOAOPOAB, nepexofass BDL OPOMHCTOBOAOPOAHYIO KHUCAOTY,
COERHHAETCHA Ch pacTBOPOM®b.

[IposiBuTENnH coCTOATDH H3Bb BOALH M BellecTBa OHCTPO
OKHCJAIOWAroca BB HEH, T. €. nornauaipwaro ess KHCIIO0-
ponks cb ocBoboxpeHieMb Bogopoxna. Kakb uasbcTHO,
BOOa COCTOHTBL H3Bb ABYXBb HacTed BOAOpPOAA H ONHOH
YaCTH KHcnopona.

[Ipu norpyxeHiH B®L NpOSIBHTENb, MPaBHIILHO 9KCHO-
HUPOBAHHOH MMIACTHHKH, MEepBLIMH pacnaayTcsa YacTHLUH
Cb HaWMeHbWHME cubnneHieMb, T. e. 6HBILIA NOABL HaM-
6onbwuMb nbhcteieMb cBbTa — cBbTOBHIE YacTH npeg-
MeTa—NO.IHbiC c8ma oplutuna.la. YHepesas HbKoTopoe
BpeMsl NOSBATCA MNO.1YMIOKA,; @ 3a TEMBb H 100POOHOCINY
86 nuwuaxs. [lpyn nanbHbiueMt nposiBneHiH, BOCTaHO-
BJIeHie cepebpa pacnpocTpaHHTCA MO BCEMY CIOI0 W nna-
CTHHKa nouyepHbeTsb W ckpoeTs nonyyeHHoe paHbe cBbTo-
nicHoe H3obpaxerie.

Hacty 6mBuwia Ha cBbTy nposiBnsioTcs 6nictpbe ThHei,
NOTOMY 4TO ANA BocTaHoBneHis cepebpa y nocnbauuxs,
nposiBHTEN0 HeobxoauMo HBbKOTOpOoe BpeMs Ha npeaBa-
pHTenbHoe ocnabneHie cBA3X 4acTHUBL cepebpa cb Opo-
MOMbB; TaKb Kakb Bb TEHAXDL 3Ta CBA3b He 6uinna ocnabnexa
cebToM®.



[lpH o4eHb NMPOAOIMKMUTENILHOH 3KCIMO3HLIH, MPH KOTO-
poit OGpomucToe cepebpo, He TONbKO BB cCBBTax® HO H
Bb ThH#XB, noBegeHo cBbTOMB MoytH A0 MOnNHaro pac-
nafieHis YacTHLb, NNacTHHKA BB nposieutent O6wicTpo
BOCTAHOBHTBL MO BCEMYy CJlol0 MeTamnuyeckoe cepebpo
paHbe nofBJieHi pHCYHka. A TpH HeAOCTATOYHOMB BpeE-
MEeHH ¢oTorpadpupoBaHisi, TOJNbLKO CHIIBHO OCBbIUEeHHbIs
YaCTH NpeiMeTa ocnabsaTs cBA3b HacTHUDB, MNMONYTOHA Xe
H TBHM He npou3BenyTk, 3a HEHNOCTAaTKOMB BpPEMEHH
Hukakoro AbhcTBia Ha G6GpoMmucToe cepebpo, noueMy Bb
nposeutentd nnactuHka o6o3HayuTb OnHU cBbTa, a 3a
TEMB® npH npomomkuTensHoMb nbHCTBiM NpoABUTENS Hau-
HeTd 4YepHbBTh Mo Bcell NoBEpXHOCTH.

BoctaHoBnenie MeTannuvyeckaro cepebpa H3® 6po-
MHCTAaro MAeThL He ONHOBPEMEHHO MO BCEMy cliolo Mnna-
CTHHKM, a 6uicTpbe TaMb rab cesAab uacTHUuBb cnabbe u
MennenHhbe, rab cBbTH Mano HapywHn® NepBOHAYANBLHYIO
NPOYHOCTb COENHHEHisl, rnocnbAHUMDB Xe BOCTAHOBASIETCH
cepebpo BoBce He ObiBuiee Ha cBbLTYy; MO3TOMY 3a XOHOMB
nposiBNeHigs Heobxoaumo cnbauTh U oKaHYMBATHL MposiBJIE-
Hie Bb TOTH MOMEHTBH, KOTjla TMNpOsiBUTEllb, BHISICHHBBL H
YyNJIOTHWBL Be€Cb PHCYHOKB, HaiHeTh BOCTAaHOBNATb CeE-
pe6po 1o BCeil NOBEPXHOCTH, T. €. 1€pcdsd 3AIMALUBAHIEMD
8YANCMb.

Cebte nblicTByeTb Ha 4yBCTBUTENbHLIA CNOH MocTe-
MEHHO OTB NOBEPXHOCTH BB TOMILY, Takxe AbBHACTByeTH
M NposiBUTENL, a noToMy OTB MNocnbaoeaTenbHaro rno-
siBneHia cebToBb, NonyToHoB® U ThHed 3aBUCHUTH KOH-
TpacTb Mexay cebToMb M TEHbIO, HeoOXxoAMMbLIA ANA
npaBuNbHOMW nepeflayd srneuyaTnbHis abACTBUTENHLHOCTH
Bb noautueb. Cebra, noseusllieca nepBbIMH, YyNnoT-
HAIOTCA BB TEYEHiM BCEro XxoAa MNposiBJNeHis, NPOHHKaAA
Bb rnybs ¥ TMB nonyyaloTk rycrtoty okpacku. [lony-
TOHa, Ha4yaBb BocTaHoBjieHie cepebpa, noaaHbe cBbTOB®,
6ynyTs uMbThL BOCTaHOBREHHLII CNOM TOHLLIE W Npo3pau-
Hbe cBBTOBBL, noapobHocTH ke BB ThHAXBL, nossnsio-
wigcs mnocnbauuMu 6yayTs MMbTh BoCTaHOBNEHHOE ce-
pebpo nulWL Ha NOBEPXHOCTH M Kb MOMEHTY NpeKpauleHis
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NposiBNeHiA oCTaHyTCcA npo3payHbe nonyToHoBbL, a ThMb
6onte cBbTOB®B.

NMpoasutenn. Cpenu Gonbluoro KONHyecTsa coBpe-
MEeHHHIXB IMposBHUTenei, rnepsoe MbEcTo no Buipabortib
HeratuBa 3aHuMaeTb Jluporasroans, 3a wums [udpo-
xurons U Memo.rs.

[lposiBUTENL, OKHUCNAACH 3a CHETh KHC/IOPOAa BOAH,
BeinbnseTs Bojoponb, COEAMHAIOLIIHCA CBb 6poMoMt: 6po-
mMucTaro cepebpa, obpasyets OpoMHCTHIN BOROpOAB, MNe-
pexonsulin Bb BORE BB OPOMHCTOBOROPOAHYIO KHMCIOTY,
KOTOpas MOMEeTh BHOBb COENHHHUTLCH Cb BOCTAHOBJIEH-
HbLIMBE cepe6pOoMDb; NS NpEeRynpexneHiss TaKoro BTOPHY-
Haro o6pasoBaHis O6pomuctaro cepebpa, BB pACTBOPE
NMPOSIBUTENA BBOAATH HBKOTOpPOE KONMHYECTBO LIENOYH,
oHepruyHbe cepebpa, coenMHSIOLIEACA CB KHC/IOTOM.

PacTtBopbl nposiBUTENeH OBLICTPO OKHCISAIOTCA U pa3-
naraioTcs, NOYEMY HJIsl COXPaHEHi UXP CHIIH BbL pPacTBOP®
NPOABUTENS BBOAATDL CIbPHUCHIONUCIbLIL Hafizpz'b‘l, MeTa-
6McynsdUTEL Kaniss ¥ AOpPyr. Takxke Mornaufampllie KHcHo-
POAD BOAbl, MEPEXOAS B CIPHUCIIbIE HANPLE W TPOY.

[TpucyTcTrie wernouyu Bk nposieHTeNnd fOBONLHO GHICTPO
pa3naraeTs ero, a MNoTaMy MpPOABHUTENH TPUTrOTORIRIOTCH
3B 3anacHuixb pacTtBopoBb: |. Bocranosutens; Il. Llle-
nouu; IIl. 3amemnurtens; u IV. Yckopurens.

3amennureneMb OOBIKHOBEHHO CNYXHTBL npH BChXxb
NposABUTENAXBL OpOMHCTHIM Kanii:

Boaul auctunupoBakHoH . . 100 ky6. caHT.
BpoMuctaro kanig . . . . 10 -rpamm.

Yckoputens e npenctaBnsieTb cobol0  CHIBLHYIO
enoyb:

Boawl auctunnupoBaHHo#t . . 100 Ky6. canT.
‘Bakaro HaTtpa “nu kanv . . 10 rpamMm.

3ameanurens W ycKoputenn npHbaBaseTcsd Kb MNpo-

saBuTenw, Bo BpeMa paboThl, no Mbpb HagobHOCTH Kam-
NAMH.
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Ilupozan.roeviii npossume.is.

[Tuporannons, no xymoxectseHHod BHpaboTkb Hera-
THBAa, ryctord u rapmonHuuHoctu cBbTOo-ThHHM 3aHHMaeTs
nepsoe Mbcto. Ho oHB siR0oBHUTB, pa3bbhaerTs Koxy M
naykaeTs 6bnbe. OHBb BB rotosoMs BHAbk co menoysld
ronesb He 6Gonbe yaca. Hawunyvywas TeMmnepaTypa npo-
asutens 20° L.

I. Boar auctunnuposaHmo# . . 1000 xy6. caHT.
Chpuuctokncnaro Hatpia . . 170 rpamm.
Metabucynndnura kania . .. 30 rpamm,
[luporannona. . .. ... .. 30 rpamm.

Il. Boanl anctunnuposamHo# . . 1000 ky6. caHT.
Coan (yrnexucnaro Hatpia). 90 rpamm.
[ToTtawy (yrnekucnaro xanig) . 30 rpaMm,

lMepens nposenedHieMs cMEWHKBATL ORAHY HacTh I;
ORHY 4YacTe ll; ¥ aBd vacTu BoAn.

T'uapoxurnonoswic nposnsunican.

Cuapoxuuons paboTaeTt TyCTO ¥ KOHTPACTHO NPHM
HEROCTATONHOR nepenavd nepexonoBs cBETO-ThHU. OMdp
Hanbonke npuroaeHL NpM penpoayKuUiAX®L ¥ yBenHueRiAX®
Ha Gpomucron Oymars.

I. Boaw aucrunnuposaxnoh . . 1000 ky6. canur.
Chprucroxmucnaro warpia . . 100 rpamm.
Cuapoxunona . . . . . . ... 20 rpamm.

Il. Boas auctunauposanHon . . 1000 xy6. canT.

Coam (yrnexucnaro nartpis). 200 rpamn.

[Mepeaw nporBnenieMb CMHWHMBAKTL PABHHA HACTH
| u Il pacreoposr. Temnepartypa nposBHTeNs AONMHA
Eute ne uume 20¢ L1, Xonoanue pacrsopu S5'—7° L.
AMWAIDTE TMAPOXMHOND NPOABRADLUIEH CNOCOOHOCTH.

Memo so00tst npo seume. 1o,

Mevonr aoctavouwo supabatubaers noapobsocta,
AAME NPH HGAORSPMMAAXT WO [AETDL HWEraTHBu CcbHpue
6ear rycroh oxpackmn.



. Boawt muctunnupoBanro# . . 1000 xy6. cawr.
Metoma. ... ........ 10 rpamm,
CtpHuucroxucnaro Hartpia . . 100 rpamm.

[I. Boan muctunnuposanHon . . 1000 ky6. caHrT.

Conu (yrnexkucnaro Hatpif). 100 rpamm,
Ina nposBneHia cMbwupaioTs paBHuHsa Hacth 1 u [l

Memo.10-210p0xUHOHOBMI NPOHBUME. TS,

CoenHHeHie BL OMHOMBb nposiBHTEeNnH 1ByXb BOCTAHOBH-
Tenei coobwaers eMy kadectBa O00HXB. [HAPOXHHOHD
B OTABABLHOCTH llaeTb HeratHBH CBb T'YCTOIO OKPACKOIo
H KOHTpacTHBe; a MeTons HaoboporTn coobulaeTs cnabyo
OKpacky HO €¢b nonHoR BHpaboTkoi mnoapobHocTeR: Ta
KKMBb 06pa3oMb COCAHHEHHHWA NpPOSBHTENb NOAXOAHUTH Kb
Kb NHPOTraysIoNy, HO HE NAYKACTDH PYKDb U 3IHAUHTENLHO
nosblue COXPaHRETCR BL rotoBoMb BHAR. Haunyuuie
peaynuTathi faerth nposeuTens npu temneparypb 20° L.

I. Boaut muctunnuposanHon . . 1000 ky6. cawr.
Metona . ... ........ 15 rpamMm.
Chpuucrokucnaro uvarpis . . 150 rpamm.

[I. Boau auctunnuposanHoi . . 1000 ky6. cauT.
Chpuucroxucnaro matpis . . 100 rpamm.
napoxusona . . ... .... 20 rpamMm.

[ll. Boan auctunnupoBannoin . . 1000 xy6. cawr.
Conul (yrnekucnaro uatpis). 200 rpamm.

Ana npasnnbHO 3IKCNOWHPOBANHOA MNNACTHHKK NPO-
RBMTENL COCTABNATL CMBWHBAHIEME: PpaBHHX® vacTeR
BCEXL Tpex®h pactsoposs [lpm Heacnepmkd nposenenie
HAYMHAIOTS 03B rUApOXMMOMA, A NPK NepeaepPHNd K
Heonpeabnennon BuAepXxd 6€31 HETONZ, CAHMNTL FHAPO-
ANHOHOMY® Ch HEGOoNLUMMEL KOANWNECTBOMYL COAN.

Mpoasnreunie nerarugosm.

[na npoAsnenin, pacteopht NPORBUTENR, B® ROCTaA-
TCNHOMY  NONUMECTES, EBHNAWEANTE AL NNOCKYIO BANNHY
Ann arwwemiy puc B4, wyna, u3v waccetu wunn xopobxm,
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NepeKnannsawTL MNACTHHKY, 3MY/NbCIOHHHIMBL C/oeMb

BBepxdb H, OLICTPHIMB NOKayYHBaHieMb BaHHH, CMa4YHBAIOTDH
BO3MOXHO ONHOBPEMEHHO BCIO MOBEPXHOCTb,

Mpu dotorpadupoBaHin Mo-

KeTs ObTh npasuibHan Ixcio-

NUTA, HECOODEPIHCKA WIH Hepe -

depiwcra. Ona xawmnaro cnyuas

NposiBUTENSA AOJMMXKEHB OBITL NMpH

puc. 84, HOPOBNEHBb, CB Ubnblo nony-

4YeHif BCerja YNOBJI€TBOPHUTENb-

Haro pesynbkrara.

1lpasuavran rcnosuyis nposiBNAETC HOPMANbHLIMB
rPOABHTENIEMBb, YKa3aHHBIMB BB pelentaxb, Bb 3TOMb
ciyual, oH: paboTaeTh NOCTENEHHO, BbI3bIBAS NEpPBOHa-
yanbHo cBbTa, — Hebo, OnuKM H npou.; a Korga OHb
YNIOTHATCA H NOTEMHEBIOTH NOABNAIOTCA NONYTOHA; OKaH-
YHBAIOT®L MNpOsiBNIEHie Koraa BhpaboTaloTcst noapobHOCTH
Bb ThHAXE ¥ BCA I[OBEPXHOCTb HeMHoro notemHbers.
lNpu pascmaTpuBaHi® Ha npocsbTe nepens poHapems,
cBbTa ROMKHBI ObLITh YepHbl H HeNpoO3payHbl; MONYTOHA,
TeMHBIMH, HO cBbTnbe cBbTOB®B, cnerka npocBbuuBaTh,
obpHcoBHBas BCh noapobHOCTH; THHHU Xe XOTS U oCTaTCH
npocBbynBamwMMKcs, cnabo okpaleHHBIMH, HO CO BCHEMH
noppobHoctaMu. [lp¥ 3tombp cnbayery umMbTe BB BUAY
yto npH ApanbHbiweM®s ¢QUKcTpoBaHiM obllasi OKpacka
Hickonbko ocna6beaeTns.

Heoooepacra, b HopmanbHoMB nposBuTens, 1o
peuenTty, NPosIBNAAETCA OY€Hb MeAJIEHHO W BhlpabaThiBaeTh
nuub cBbra 6e3n nogpobHocTel BH nonyToHax®s H Th-
HfiXBb, a 3aTbMp uepHbers Bca. Ons yBenuueHis saHepriu
NONL3YIOTCS KOHUEHTPUPOBAHHHMDB TMPOSIBUTENIEMB Cb
60N WKMMB KONIMYECTBOMD LEJONH.

[lepedepmra, BL HOopManbHOMB mnposBuTens, Mpo-
sIBNsieTCA O6HICTPO Cbh OAHOBPEMEHHKMB BHIICHEHIEMD KaK®h
cBbETOBB, Takp 4 MNOJIYTOHOBDH, NOYEMY PHCYHOKD MONY-
yaetca cnabulifi U MOHOTOHHLIA, 6€3b YNNOTHEHIA 3aTs-
rupapouliics ByaneMb. [lepeaepxKy npospnsiioTh cnabuiMb



NPposBUTENEMD, pa3baBNeHHBMBL BOAOY W Ch Mafu-h
KONMHYEeCTBOMD pacTBopa LIENnoyH.

OnpeatnuTh, RO NPOSBNEHIS, CTENeHs MNPaABANBHICTH
3KCNO3HUIH, AOBOJILHO TPYRHO, OHA BHLIACHAETCA TOMLKO
NHllL BO BPEMS camaro nposenesia A noToMy, ans
BHISICHEHIAA CTereHH MPaBHIbHOCTH IKCNOIHUIK M ZaAfh-
vbiimlaro xona NnposiBreHis, Heo6XoAWMO HAuMHATL Mpo-
siBlleHie pacTBOPOMBb BOCTAHOBHTENA Cb OYeHb HeGonb-
UMD KOJIMYECTBOMD lIENIOYH. RO OAHOA HEeCATOH HacTH
HopManbHaro. Cnyctss HbkoTopoe BpeMs,, OKOJIO MHHYTH,
OCMaTpHBAlOTh MNIACTHHKY H, Bb cny4ab, He nosaBieHisA
PHCYHKa, BHOBb MNpuUbaBnsAioTL HEOONbLUIOE KONH4YeCTBO
llesIoYHaro pacTeopa, NPoAOKas NnocteneHHo npubasnaTeL
ero nO0 BHACHEHi CBBTOBHXEB 4YacTed PpHCYHKA; [MpH
ranbHbHIUEH 3anepxkb nonyToHOBD® BHOBb YBEAHYHBAKTDH
KONTHYECTBO wWenoyu. HopManbHEMB NpOABHTENEMD TONLKO
YIUTOTHSIIOTE HEraTHBBL OKaHYHBas MpOSBIIEHie.

Inst nony4eHiss rycToThl OKpacKH U KOHTpacTta Mexay
cBbToOM® M ThHbIO, BB TOMB cnyyab, korna BMbBCTH co
CBBTOBLIMH YaCTSAMH NOABASIOTCA M NMOJYTOHL, HEOOXOAHMO
nepeMbBHHUTL MPOABHTENb, HA HOBLHIH Ch MEHbIIHMB KOJH-
YeCTBOMDb IIENOYH, Cb KOHLUEHTPHPOBAHHHEIMB® BOCTaHO-
BXTENeMb H CBEpXb TOro npHbaBHTL pacTBOpPBL 3aMek-
nutensa -— 6poMucrtaro kanis. [Ilpy nosiBneHid we BB
nposisuTent TONbKO OAHHXBL CBHETOBBL, ONA yBENHUYEHIs
KOHTpacTa BBOAATHL GpOMHCTHIA Kafi#, a DAl TYCTOTHI
OKpaCKH KOHLEHTPIIPYIOT: BOCTAHOBHUTEND.

[MonpobHocTH BB nNoayToHax®e H THHAXDL BhipabaTH-
Bai0OTh HCKITIOYUTEJIbHO YBeNnHYeHieMBb WIENOYH, KOHLIEHT-
pUpys ee, HnIH npHbaBnsAs Kb NOPOSBHUTENO PacTBOPbB
ycKopHTensa KH3b Kpbnkaro pactBopa bBAKORA UIenouyH.

KoHueHTpHpOBaHie PacTBOPOBL BOCTAHOBHTENSt 3aBH-
CATH OTH ero pactBopuMocTH. [N yBenuueHis KOHLEH-
Tpauiyd cnbayers uMBTb 3anacHble HacLRUEHHHE PacTBOpPH
BOCTAHOBMTENS M UlenoyH. PacTBopbs BOCTAHOBHUTENA Chb
ch npubaskowo 10% ckpHHcTOKMCnaro HaTpisi NpHroTo-
BJASIOT® BB ropayen ponb ans Haubonblioro pacTBOPEHis
CONH,
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AsTomMaTHyecKoe npoABAeHie. [IposBneHie HeraTusa,
co BcbMy cTeneHsIMM 3KCMNO3HLIH, NPOSBHTENIEeMB CcoOCTa-
BJIEHHbIMD NI NPAaBHIILHOM BhIIEPXKH H MOMEHTANbHLIXD
CHHMKOBBH, OOLIKHOBEHHO MpPUrOTOBNIEHHHMDBb BB OAHOMb
KOHLIEHTPHPOBaHHOMDB pacTBopb, Ha3bBalOTH aBTOMaTH-
YeCKHM®B nposiBlieHieMb. Takoe nposiBneHie, Kaxb BHAHO
3B H3JIOXEHHAro He MOXeTh HaTb Thxb pe3ynbTaToBB,
KOTOPHE NOCTHXHMbI CO3HaTeNbHbIMbL HM3MbpeHieMb KOH-
LleHTPaLiX pacTBOPOB®: H pEryJHpoBaHieMb KOJIMYECTBOMD
LIeJIoYH,

MeaneHHoe NpOABAEHie, ToXe YTO H aBTOMATHYECKOoe
NposiBJIEHIE, HO OYeHb pa3XHKEHHLIMH pacTBopaMH nbn-
CTBYOILIMMH BBb TeyeHiH HBCKONMbKHXP 4YacoBb. [IMacTHHKH
Bb nposisButent, BT 0COOLIXE BaHHaXL OCTABISAIOTb Bb
BEPTHKA/TIbHOMT [MOJNIOXEHiIH, Takoe TMoJNoXeHie He Co-
orBbETcTByeTs paBHOMBEpHOMY nposiBNeHilo TaKb Kakb
CIIoM pacTsBopa nonyuaioTcsi Hbckonbko ryue 4bMBb
BEpXHie, colepXaTh OCaAOKb OpPOMHCTOH CONH, a BEpxHie
conpuKacasicb Cb KHCIOpOLOMDb Bo3lyxa O6uicTphbe oOkHC-
NSI0TCA.

MlpoABneHie NNGHOKD.
LlennynorvnoBHss NIEHKH,
MOXHO NpPOABAATbL, KaKb
¥ OOLIKHOBEHHbISA CTEKIIAH-
HHIAl NNacTHHKH, pa3pb3as
uXs no MbTkamb Ha 6y-
mMarb Ha oTabnbHbE
CHHMKM; HO TpakTHuHbe
HayWHaTb TposiBneHie Ub-
o neHToM paspb3as ee
Koraa obo3HayaTca OT-
AbnbHble CHAMKH, YTO npe-
AynpemaaeTb HE npaBHIib-
Hyw paspbaky. JleHty
NneHKW 3a ABa KOHLaA aep-
KaTh pyKaMH M nposo-
OATH €& Bb npossutent,
nofHKMaHieMb H ONyCKaHieMb PyK®b noovyepeaHo, puc 85.




DuKicupoBaHie HEraTHsoB®.

[lposiBNeHHBI HeraTHBbL CONEPKHUTH €lle Bb 3IMYlb-
CioHHOMB cJnok MHOro He BOCTaHOBJIeHHaro 6poMucraro
cepebpa, kKoTopoe Ha cBbETy Take BOCTaHOBHTCH Bb
METa//IMYEeCKOE M 3a4YepHHUTH PHCYHOKB., ITOTH OCTa-
Toks OpoMHcTaro cepebpa pacTBopsAlTbL chpHoBaTHCTO-
KMCNbIMB HaTpieMb, pacTBOp®: KOTOparo HasblBaloTDb
Purcancems uwnu 3axprnimieaems pucyHka. Ionbayores
He 4YUCTHIMB CBPHOBATHCTOKHCNEIMBL HaTpieMB, a TaKb
Ha3x'BaAEMbIMB KUCAKMB QOUKCANHCEMS, Npenynpexapalo-
IHMD HEXenaTeNbHOE OKpallMBaHie pPHCYHKa U Mopiue-
Hie CJosl, COCTOSILIMMB H3Bb 3TOM cond BBb CMbcH cCb
KHCNbIMB CBPHUCTOKHCNLEIMB HaTpieMb. 3TOoTH nocnba-
Hil QUKCaXb HONro coxpaHsieTcs W NPHrofleHb [ANs pa-
60Tl HBCcKONBKO pa3b; a CEpHOBATHUCTOKHCNKIH HATpIH
TpebyeTs Ana Kawnoi paboThl cBkXaro usrotosneis.

Boabt nuctunnupoBaHHoit. . . . 1000 ky6. caHT.
ChtpHoBaTHCTOKHCNAro Hatpis . . 280 rpaMms.
Kucnaro chbpHucTOkHcnaro HaTtpif. 25 "

[lposiBneHHHIt HeraTHB®s (QUKCHPYIOTE BB pacTeoph
HaNIMTHMB BB KIOBETYy, A0 nonHaro npocebTneHis T1b-
Heil H yJarneHis cb ob6paTHOM CTOPOHH XenTaro okKpa-
wuBaHis 6pomucraro cepebpa, U faxe BB puxcamb Tpy-
AHO pacTBOpMMaro NBOHHAro coenHHeHis cepebpa u chp-
HOBAaTHCTOKHCNAroO HAaTpIiA.

dukcupoBaHie NpoH3BOAATHL Bb TeMHOW nabopaTopi,
a 3aThMBb YyXe HeraTHBb MOXeThb OblTb BHIHECEHD Ha
OOLIKHOBEHHbLIH CBBTD.

HHorpa npu NpoAoOnXHTENbHOMB NpPOABNEHIH U ObiB-
weMsb Yxe Bb ynorpebnedin ¢uxcaxd pucyHokb MpPUHH-
MaeTb BB MNONyToHaxb M TBHAXE Wento-3eneHosartoe
OKpalluMBaHie OTb COeAHHEeHIis Uenodyd NPOABHTENA Cb
dukcaxemsb. [nA npeaynpexneHia 3aToro HepocTaTka
cnbayeT®s NPHHATL 332 MPaBHIO NpPOABNEHHbIH CHHMOKD
BCMNanacKkuBaTh MNepeat ¢unsTpoBaHieMb BB BoAb nog-
KHCNEHHOA YKCYCHOH KHCIIOTOM.

0
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Boau auctunnuposarvvod . . . . 1000 ky6. caHT.
JlenssHOM yKcycHOM KucmoTh. . . 1—3 »

MpombiBRa HEraTHBOB®L.

Pasbyxwi#h xenaTHHHLI CIOM HeratuBa nocnbd ¢uk-
CHpOBaHisi HachillleHs pacTBOpaMH ¢HUKcaxXa H JBOHHOH
cbpHoBaTHCTOKMCNONK conH, cepebpa M HaTpisi, KOTOpLIA
NPH BLICHIXaHiK CNoSi BHKPHUCTaJIM3OBLIBAIOTCHA Ha INOBEpX-
HOCTH, pa3bbhalTk CNoil ¥ NOpPTATHL CBBTOYYBCTBHTENb-
HYI0 KONMHpoBanbHYyl 6yMary, koraa nocnbiHsis, NpH ne-
YaTH CONpHKacaeTCAd Cb HEraTUBOMb. JTH pPacTBOPHMBIA
COJIH YRANSIIOTCA KH3B XKeJlaTUHHAro crosi NMpOMBIBKOIO €ro
Bt Hbckonbkuxbp nepeMbHax®s 4HCTOM BOAB NMPOH3BOIAA
npoMulBKy BB KioBeTh H MBHAs Boay He MeHbe yeTh-
PEXL-MATH - pa3®t HIH BB 0C060 MNPHroTOBASEMHIXE NpoO-
MLIBHEIXDL 68Kax®b; x0Ts 6ombe yIOBNETBOPHUTENLHLHE pe-
3ynbTtaTH RaeThb nepeMbHHas, a He NpoToyHas Bola Bb
npubopaxs.

3a HenoCTATKOMB BOALI M ANA COKpAlleHiss NPOMBIBKU
NONb3YIOTCH OKUCNMUTENSAMH, CORBACTBYIOWMMH OLICTpOMY
PacTBOpEHII0 COnel U ynaleHis UXb H3b XeNnaTUHHaro
crosi. KB TakuMB OKHMCIHTENsIMb, MeXAy NpOYHMB, NpHU-
HalNIeXUTE HLABEACBAAR B800Q WNW 0NCEBEAH, — PACTBOPD
rMapaTa-kanblis (raweHasi W3BecTb), — BB cnabomb pa-
cteopb 1:100.

HBacyeBaHie HeraTusoBb.

Ons npenynpexfeHisi MOpPLIEHIA CJIOS, BO BpPeMs npo-
MbLIBKH OT(GHUKCHPOBaHHBIXD HEraTHMBOB®, BCnbACTBiM pas-
NOXUBLIArocss senaTHHa ero ykpbnasioTs obpaboTkolo
2" pacTBOpOME: OOLIKHOBEHHBLIXb KallieBhHXb HNK XPOMO-
BLIXb KBacnebb. [lpoMhBasi KopoTxoe BpeMsi M nocnk
xBacueBaHissi. BMEcTo KBacueB®b nonb3yloTcs Takxke S
pacTBoOpoM: dopManyHa.

He cnbnyets npouzBoauTb KBacLEeBaHI€ MNPOAONMKH-
TenbLHoe BpEeMs,, TaKb CH/IbHO NpOKBAaCLIEBaHHLIA CJIOW,
aknasicb HepacTEBOpPUMLIMB KW Tepsiss KNEeAKOCTb, N0 BHICH-
XaHiH OTCTaeTh OTHL CTEKNa.



— Nl —-

Cywha Herarusosbs.

[IpOMEITHIA HeraTuBsbl CylWlaTh Ha 0COOLIXB CTaHKaXb,
puc. 86, BB npoxnagHoM®s MbcTh, He Ha conHub U He
6nu3b neuxu, rabk xe- )
NaTHHB MOXKEeTb pacnnia-
BHTCS, U TPH MOIHOMB
oTcyTcTsiM nbind. [lpu
HeoOXoOHUMOCTH BO3-
MOXHO ORICTPO BHICY-
IWIKTL HeraTHuBb, Ero
nocnb TMPOMEIBKH, BLI-
Ma4MBalOThbBb BUHHOMD
cnupth M He Bcnonac-
KvBass BOAOH CYyLIATh.
LlennynonaHbiss MNEeHKH
BbIM3a4WBaTb Bb CIHHUPTE Henb3sd, Takb KaKb UEIIYJIOHAB
Bb HeMb pacTBOpsSETCH.

LlennynounHeiss nneHku nocih NPOMBIBKH BOROIO BhI-

CYWHBAOTD, IPHKaNbIBas GynaBkaMu kb fockh pHc. 87. He
CBEPTHIBAOILIACA TMNEeHKH

HUctmena-Konaxs u JTioMe-
epa, BHICYWHBAKOTE Bb
noaBbieHHOM® [MOJIOXE-
HiM ONA [OpenynpeMreHis
NMPpHKNEWBaHIA HXB Kb
AocKb HIW MNOLNOXEeHHOH
byMart, Takb KakKb 3TH
MIEeHKH TIOKPHITH CHoeMb
wenaTHHa ¢b 06bHUXDB cTO-

POH®B.

prc. 86.

Ycunausadie u ocaabnetie HeraTuBoBb.

Heratusb cnabble, HenocTaToMHO TYCTO OKpalUEHHHIE,
papuiie Banble oTneYaTKH, MOTyTh ObITh YCUNEHB;, a

y
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nepenposiBfieHHble Cb CHIABHOH TYCTOH OKpPacKod W 3a-
mbansioulie konuposaHie, ocnabnsioTcs.

Neu.ausante cy.1er0it.—naByXJIOPUCTOR PTYyThiO, Nepe-
BOAHTDL H3o06paxeHie Bb ABOHHYIO XJIOPUCTYIO COJNIb Ce-
pebpa u pTyTH 6bnaro ushbta, KOTOPH#H 3aThEMB UepHUTCA
cnabLMBb aMMiaKOMb.

Boau muctunnupopandon Ttenno# . 1000 ky6. cax.
Cynemu BB nopowkt . . . . . 20 rpamMb
Bpomucraro kanis . . . . . . 20 "

PactBop®b ¢QuUNbTpyloTh M Bb Hero nombuwawTts cy-
Xoi HEraTWsb, BhiAepXWBas BB pacTBoph Ho mnomHaro
no6tneHis cnos. 3athbMb NpOMBIBAIOTH BOAOH M UYEPHATH
BB cnaboMb pacTBopt amMiaka; nocnbt 3auepHeHiss BHOBb
NpoMLIBAIOTE H CywaTs. HeraTus®: nepeas ycHNHBaHiEMb
M cywwkow rnocnk ¢ukcHpoBaHisi NOMKeHB ObITb TINATENB-
HO NPOMHITL, BB TMPOTHBHOMbL cnydyak Ha pucyHkk o6-
pPa3yioTCs MOJIOCH M MATHA CB PaAyXHbLIML OTIMBOM®b.

Ycuausanic deyroducnioti pniynisio NepeBOlIHTL Me-
Tannuyeckoe cepebpo H3obpaxeHie BB PTYTHOIOAKCTOE
coeinHeHie cb 6onke rycrtorw okpackoi 4kMB cepebpo.
DTO ycuNMBaHie TMOCTENEHHO YINIOTHAETD PHUCYHOKD 6e3sb
nocnbaywowaro yepHeHin. [lepeycusnieHHule HeraTHBH
ocnabnsaiote 1:10 ckpHoBaTHCTOKHCNArO HaTpif.

I. Boaul nuctunnupoBaHHo# Terioit. 1000 ky6. caHT.

Cynemu BB mopowkd . . . . 20 rpaMmb
Il. Boan nuctunnuposaHHo# . . . 250 ky6. caHT.
loguctaro kanis . . . . . . 40 rpaMM®b.

BTtopo#i pacTBOp®: BAMBaIOTHL Bb NEepBhld, nNpU cmb-
IIKBaHiK obpa3yeTcsi KpacCHbH 0CaNoOKb ABYIOAWCTOWH pTY-
TH, pacTBOPHMbLIH NpPH BBElIEHIH TPeTbAro pacTaopa.

l1I. Boaw aucTunnuposaHHo# . . 250 ky6. caHT.
CtpHosaTHcTOKHCnaro Hartpia . 40 rpaMMms.

Ycu.rusanic ypanoms nepexpaiurpaetb pUCYHOKD Bb
KPaCHOKHPNHYHLIA uUBBTH;, 9TO ycHnupaHie NPHTOLHO
TONLKO ANA O4YeHb cnabbiXxb HeraTUBOBDL:
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. Boaot nuctunnupoBaHHo# . 1000 ky6. cauT.

AsotHokucnaro ypaHa. . 10 rpamms
II. Bonst nuctunnuposanHor. 1000 ky6. caHT.
KpacHoit xpoBsiHo#t conx . 10 rpamMmes.

Insa ycunuBaHifs cMbBlIMBAIOTE PaBHHS 4acTH 060MUXB
PacTBOpOBb W mNoIKHCAsieETh CMbBch HeboONbLWUMB KOMH-
YecTBOMBL YKCYCHOHW KHCHOTH,

YcuneHHbBI HeraTHBb IJI YHAJIEHIS WENITOR OKDAaCKH
BLIIEDKHBAIOTE 4—5 MUHYTH BB

Boau puctHnnuposanHo#i. . 1000 ky6. caHT.
KBacueB®s KanifiHbixb. . . 150 rpaMms
ConsiHOM KHCNOTH . . . . S Ky6. CaHT.
PacTtBopa MapraHuLeBokHCa-

ro kanis (1% . . . . S . n

[Tocnt nocnbmHeit 06paboTkH pPHCYHOK®L MPOMBIBAOTS
BOOOH H CylIaTB.

YcuneHHule HeraTuBbl ocnabnsiotca cnabuMb pacT-
BOPpOMDB aMMiaka.

Ocna6neHie HeraTMBOBb nNpOH3BONATH oOOpallleHieMb
MeTannyyeckaro cepebpa HaobpaxeHin BB wenbsocHHe-
POAMCTOE JIeTKO pacTBOpHMOe BB CBpHOBAaTHCTOKHCNOM®B
HaTpik.

[. Bon muctunnupoBaHHon, 100 ky6. caHT.

KpacHoin kpoBsiHoH conu. 10 rpaMms
1l. Boawt aucTHnnuposaHHo# . 1000 ky6. cauT.
CHpHOBAaTHCTOKHCNATO
HaTtpia . . . . . . 125 rpamms

IIna ocnabnexia cvbwusawoTs 100 wacreir chpHoBa-
THCTOKHCNAro HaTpif, ¢ 5—10 yacTAMH KPOBSIHOA CONH.
lMp ocnabneHin KOBETY CBb pacTBOPOMBb HeOoOXOAHMO
NOCTOSHHO TMNoKauuBaTh, a nocnb ocnabnewria HeraTHB®
MPOMLITE H BHICYWHTb.

NlakupoBaHie HEraTMBOB®.

loToBuWe aAnNA mneyaTH HeraTHBH, Bb BHAAXDB Mpefo=
6‘
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XpPaHEeHIR Ccnos 0Tk cny4dahHblXb UAPANHUHBL, CLIPOCTH
M npoy. He OeanonesHo TNOKPLITL CNoeMb naka. Jlakb
HaJllMBAIOTh Ha MJACTHHKY BB H0-
CTATOYHOMB KONH4YeCTBE M Koria
BCA MOBEPXHOCTL e OyneTs no-
KpbiTa H3NHLIEKD Jlaka CIHBATD
Ch ONHOIO H3B YrJIOBB CTeKla
06paTHO BB CKIAHKY.

Aars cv nacpmeaniess naac-
munxi. Ilnactiakd HarpbBaboT:
O YyCTpaHEHid Henpo3pa4yHoCTH
rnocnk mnakupoBaHiIA n[o0 Tenmaro
COCTOSAHISA HA CKOJILKO MOXETDH Tep-
nbTe pyka. Harpbsanie npous-
BOIATHL HaAdb CMNUPTOBOH naMnow

N OKono mneyku, puc. 88,

puc. 88.

Buuuaro cnupta . . . . 1000 ky6. caHT.
lUlennaka ©6%®naro BB no-

powks . . . . . . . 100 rpamMmsb
Caupapaka . . . . . . 25
JlammapoBoit cMonmel . . . 2,
MactHkeca. . . . . . . 2 .,
KacropoBaro macna . . . 2 Kanmy.

Jarxs Ge3s nazpiwsanin naacmiuniu. Bnonwk npou-
HH{ NaKb LaeTh LeNnynouAHbI NIEHKM H3BL NOAB He-
FOAHLIXE HETaTHBOBDB, Ch KOTODPHIXb NMpPENBApHUTENBLHO Bb
ropsiyeit Boxh ynaneHb XenaTHHB.

Awmuna ykcycHokucmaro . . 1000 ky6. cawur.
Uennynouna (nnerHoks) . . 20 rpamms.

PacTBopy RaloTh OTCTOATLCA W YUCTYIO YacTh CHK-
BalOTh Cb OCalfKka ¥ OTCTOS.

PeTywupoBaHie HeraTHBoBb.

CnydyaitHuig UapanuHbl, AbLIPOYKYM M MpOY,, a8 TaKie H
HBNIUUIHIA NMOAPOOHOCTH, MOPLIMHLI U CKJIAAKH JNTHUA-—TOP-
TpeTa 3anbnbiBapTCA, T. €. PEeTyWHMPYIOTCA OOBIKHOBEH-



HEIMB rpapUTHHIMBL KapaHpaweMb Miav  kKpackamu. [lnn
ynobctBa  peTylH
HeraTues nomb-
aloTh Ha 0cobwlit
peTylueBanbHLINCTA-
HOKB, puc. 89. Cb
MaTOBbLIMBL CTEKJ/IOMD
KaKb TONHOXKa He-
raTvBa 4 3epKajloMb
LA HanpaeneRis oT-
paxeHHaro cBkTa
Mook HEraTUBbD.
KapaudpauwboyeHs

TPYOHO MNpHCTaeTh Kb TMOBEPXHOCTH MXEJNaHHOHN MIeHKH,

a mnoToMy MBCTO AN pETYLUH TMOKpPHIBAlOTBE O0COBLIMD
pacTBOpPOMB MaTO.ICHMHOM®:

puc. 89.

Cxunupgapa . . . . . . . .75 rpaMMs

HaMMapoBo# cMomhl .10,

bewsaywa. . . . . . . . .15 "

JlaBannynosaro macra . . . . 50 kanenb
HITH

Ckunupapa. . . . . . . . 5 yacrei.

HammapoBod ¢cMonnl. . . . . 1 yacTs.

Kapanpawu ana petywd ynoTpebnsioTh TBepAble HO-
mepa ,Cubupckaro rpadura A. B. dabepa, unu Koh-i-
noor [aptmyrta. Kapanpawmy gomkHbsl ObITb OCTPO OYH-
HeHtl, [TpocebunBalowis yacTy HeraTuBa, NPOPHCOBLIBATE
KapaHialwleMb MENnKMMM WTPHXaMH M TOYKaMH.

[Tpu pertywHpoBaHid GoNbLIIHXEL MOBEpPXHOCTEH — oOC-
nabnexie obwuxe ThHeH nuua, cknagokb MNMnatess U 0p.,
NMOKPLIBAIOThL CTEKJISIHHYIO CTOPOHY MJACTHHKOI BB CO-
oTBbTcTEyOWMXE MBcTax®b po3oBOH KpacKOM.

Ons BbLIpaboTKH BB PUCYHKE KOHTpacTa Mexay cBb-
TOMB W ThHbio, npopHcoBkHM o6nakoBb, ¢oHa H TIpoH.
CTEKNAHHYIO CTOPOHY nnacTHHKH obnusakTs , Mams-/la-
KoMs" BkickabnuBasi ero HoxeMb BB ThXxb MbBcTaxb KO-
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TOPLIMb [OMKHO NponevyaThiBaThbCA CHNbHBe, a HepocTa-
ToyHne cBbTa nokpuiBas nosepxb MaTb-Jlaka po3oBoH
KpacKoH MnY 3aTylueBLlBafs KapaHRalueMb M pacTy-

wepbipas.

O¢upa . . . . . . . . 125 Ky6. caHr.
lllennaka BB nopowxk. . . 10 rpaMmsb
HammapoBoit cMonul. . . . 3

Bensona kamenHoyrontharo . 50 ky6. caHT.
Cnwpra. . . . . . . . 4—20 xanens.
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V1. [lo3uTuBHLI NpoLeces

[TosuTuBHEIE npouecch naeTb CBETOMHCHBIA pHCY-
HOKB BB OKOHYATelbHOMBb BHAE M BOCNpoOM3BeneHHbI Cb
repBoHayallbHaro CHUMKa-— HeraTHBa, HO Cb NpPaBUILHOH
nepepayer nonoxeHid 4YacTten U ocBbuleHie npenwmera.
Takie cBbTonUCHLIE PUCYHKH HA3BIBZIOTCS MHO3UINUBAMIL
MNH TO3MTHBHLIMH OTIEYaTKaMH. '

O6LIKHOBEHHO TMO3WTHBHBEIE OTNEYATKH BOCIPOM3BO-
OATH Ha pa3HBIXB COPTaxb CBETOYYBCTBHTENbHHLIXB OY-
Marb HENOCPeACTBEHHO KOMWPYSA MNMOAB® HETaTHBOMBb KOHMH-
MaAKmoMs WNH Ha HBEKOTOPOM® pasCTOAHIK OTB HEro
penpooyiuieir.

puc. 90.
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[lpieMul KonupoBaHiA MO3UTHBOBBL. KOHTAKTOMDB MOMAB
HeraTweBoM>», oyeHb npocThl. HeratuB®s KnagyThb BB KO-

nupoBanubHY® pamyy, puc. 90 u puc. 91, Ha Hero Ha-
KnageBamTb 0Y-

mary cBbTouyB-
CTBUTEJIbLHBIM®B
crnoe#l Kb nineHkb
HeraTuBa M TMNpH-
XHUMAKTE ee Kb
nocnbrnHeMmy,
MMbloliencs ¥y
PAMKH, CKJIagHO#H

e —_f‘f,‘_ _; KPLILKON H Mpy-
Ty i 5| b
A b MUHAMH.
"'Qf ﬂtlf ~ w‘ =
_ _.__T_'.,_;:.._,.'__:J__ [Tpu# konupo-

BaHIU CBb Hera-
THBOBBb Hebonb-
puc. 91. WHXD pasambpoBsb

go 13 X18 c. m.

BKJIOYUTENLHO, [MONb3YIOTCA T. H. AMEPUK2HCKOIl paMKOWM
puc. 90, 6e3b cTekna, KoTopoe 3aMbBHAeTH caMb Hera-
THBB. YKNaablBaeMbli Ha (anblbl paMKd, cooTBhLTCTBY-
Ouled 1o CBOMMBL BHYTPEHHUMB pa3MbpaMb MIaCTHHKH.

[Tpu xonupoBaHid e cb GONbIIKHXBL HEraTHUBOBD YNO-
TpebnANTH: KOMUPOBalbHHAA pPaMKH Cb 3€pKanbHLIMH
cTeKknaMi, puc, 91, npenynpexaaioulis MOJNIOMKY HEraTH-
Ba OTBH Ha¥HMa MNpYMHUHaMU. ¥)

CebToyyscTBUTENLHLIA O6yMarM no conepxaHilo ToH
Mnu apyro#i cond nompasnbnsiotecs Ha b6ymaru: 1) cb
conaMy cepebpz; 2) ¢b CONAMHU xpoMa; M 3) Cb CONAMH
wentaa,

CsbTovyBCcTBHTENLHLIA Gymary cb CONAMM cepelpa.

CebrouyBcTBHTENnbHBIA 6yMarm cb consiMH cepebpa
pasnbnaiorcs Ha 6ymMaru neuyaTtapllie HenocpeACTBEHHHO
BUAHMBIMB M305paweHieMb U 6yMary paioilisi KWL CKPh-

*) O xonuposauiu penpoayxuien cd. crp. 0090.
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ThlH pUCYHOKB, Tpebylowis nocnbaywowaro nposisnaeHia.
K+ Haubonbke pacnpocTpaHeHHbiMBb OyMarais NpUHadle-
MaTh, KOMUPYOLA BHOIUMLIMBL PUCYHKOMb.

byvazu xonupywonuis suduMsiNs UIOPAANCEHIEMB.
K+ atums 6ymaramM® npuHagnexaTs: 1) coneHas appo-
PyYTHas WM KpuxMmanbHas; 2) ansbyMuHHas, 3) ap!icTo-
THMHas: W 4) LennouguHOBad,
- Bebk 6bymaru, neqata-
oillit BHAMMEIME H300pa-

. i eHieMBb colepXaTh Xno-
. ek puctoe cBBTOYYBCTBH-
/&f//ﬂ{‘/{f}{i’/////////// .,,”/'ﬁ;/ TenbHoe cepebpo, cb Hb-
M/,!_,:f' /// il ol KOTOPHIMB KOJHYECTBOMB
| ///,' '//,j//,’//, l d3OTHOKHCNAro HJIM JiH-
L ////;/// ‘W/ MoHHOKMCNaro cepebpa,
,;'9" y)]/f.-,/'///'///’//y//' ' TaKme Kakb M XJIOPHCTOE
il /,{,/y- ,///a.{,)_ﬁ///,-, pasnarapoumMxca oTs cBb-
P i, Ta MU YCKOPSIOWHXB MNOJ-
/ // / / ﬁ HOe BOCTaHOBJIEHie MeTal-
B, /4. nu4yeckaro cepetpa, obpa-
3yliaro pPHUCYHOKB, H3b
o 92 XJIOPUCTAro, BXOAA Cb XJIO-

puc. 92.

pOMB NocnbAoHAro BB CO-
enuMHeHie, cb oOpa3oBa-
HieMDb BHOBb Xnopuctaro, 6onke cekTouyBcTBHTENLHAro,
ybMBb a30THOKHCIIOE HMIH NUMOHHOKUCoe. TakoH obMBHB
BellecTBb ConbHCcTBYeT® ObicTpoMy nponeyaThiBaHilo H
o6pa30BaHil0 CHIILHAro pHUCYHKa.

Conexan Oymara. CsbrouvecTBHTENSHLI Cnof cone-
Hoil OyMaru COCTOMTDL M3b Kpaxmana WnM appoyra cMb-
IIAHHATO CBh XJIOPHUCTOK COMbi0 — HaTpid, (noBapeHHas
cos b) MKW aMMoHif (HawaTteips). [Ona cBbTooyyBCTBEHIR,
3TCTHL CONEHHIH KpaxManbHbiid cnod 6yMard cMmadHBaeTcs
pacTBOpOMB a30THOKHcnaro cepebpa oryero obpasyervcs
Bb cnob xnopuctoe cepebpo, a eMbcth ¢cb TEMB oOcTa-
eTcA Bb HEMb KU HFKOTOpOE KONUYEeCTBO a30THO-
KUcCnaro.

Bymara ata npuroroeafeTcs foMalHIIMKH CDEACTBAMH.
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Xopouwio npokseeHHast NMHcyas. MOYTOBAS HJM PHCOBasib-
Has Gymara, nepeib MOKPHTIEMTE CONMEHHMB KpaxMaJioMb
BHOBL TMpOKJIeHBaeTcsd MAIA MpenRyrnpexaeHis BrUTHBAHISA
Bb Toniy O6yMarH cBbTOuyBCTBHTENLHHXB COEOHHEEHINA,
KOTOpHIS 00pa3ys PHCYHOKD BB TOMID, H2a MOBEPXHOCTH
6yMard gaayTh Bsnoe uaobpaweHie,

Bymary npoxeusanoTs cb 06BHIB cTOpoH® BB 170
TerUuioMsb pacTBopb wenaT¥Ha M BHCYWIHBaOTDh B MOi-
sbiaHHOMB nonoxeHiy. BrcyuieHHyio 6yMary BHOBb Bhi-
MayHBalOTb BB /27, pacTBopt dopManHHa # OnsATL Cy-
waTh, N0 BHCHXaHIM WenatHHB MNpHHUMZETH HEpPaCTBO-
pHMOe COCTOsIHie H HApensaTcTByeTb, npu nocnbayoilemsb
BHMa4yBaHiH# BB KpaxMaib cb CcOnbi0 NPOHUKaHIS pa-
ctBopa BB Tomuty 6yMaru. ConeHHi pacTBOpb NPHIo-

TOBJIAOTD,

Boan auctunauposanHo# . 1000 kv6. cauT.
Kpaxmana pucosaro . . . 15 rpaMMs
[leceapennost conun. . . . 30

CmEce nosorgte z0 kunbhHia, 4yToO6H KpaxManb pa-
cteopunca. Bp atomb pactBopk Oymary BHOEL BhIMayH-
BailoTe ¢b 06buXB CTOPOHB M cywWlaThb. Bucoxwyio 6y-
mary cobpaspr BB nauky noMiwaTe NoO®L Mnpeccs,
Hafp., Bb KOMNHPOBaNbHYy0 PaMKy Cb 2€pKafbHHMB CTEK-
JIOMBb W CHNbHHMH TPYKHHAMH, ANS TONHAro BHApPAMIIE-
fleHia NOKOPOOHBIUMXCSH JIUCTOBDL BO BpPEMSA MpejuiecTBy-
ouen obpabotTiy. 3aTbMB NpHCTYNaKTh KB cepebpeHio
6ymars, Bb cMbcH pacTBOpOBL:

I. Boan auctannupoBaHHor . 400 ky6. caHr.

A3oTHokHucnaro cepebpa . 60 rpaMmsb
I, Boau aucTtraaupoBanHon . 200 ky6. caHT.
Jlumornnoss kucnotet . . . 40 rpamms.

flo pacTBOpeHin NHMOHHYO KXCAOTY BAHBaOTL BB
cepebpo.

OtvbTHBBL OOHY H3B CTOPOHL NHCTa, Kakb nbByo,
HacTHnawoTs 6ymary oaHOR NMpaBOi CTOPOHOH, AcpXa es
3a REa HakpecTh Jexaltie yrna, puc. 93, Ha pacrteopb
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NPpHBEREHHON BHILLIE CPﬁf6pﬂnuoﬁ 8aHKHyM, Habmopada, “rc-
6e Ha MOBEPXHOCTH HEe OCTABalMCh BO3RYLUHHE MYy3HpPb-
KX K 4TO6GH pacTBOP® HE 3a/IMBANCA Ha NHBy10 CTOPOHY
6ymarn. CHauana «pass OyMaru HEMHOrO 3aBEpHyTCH
BBEepXb, HO BcKOpE, xoraa 6yMara CMOKHETH, BHNPAMHT-
CA H JIHCTE MAOTHO NAreTb Ha MNOBEPXHOCTH KHAKOCTH,
Cepebputs Oymary cnbnoyers He Menbe 5 MuHYTB, HHaye

pac. 93.

Npy KonupoBaHiH nony4atcs nonocH. [locnt cepebpenis
6yMary cywatb H KONHPYOTb KOHTAKTOMBb NOAL HeEra-
TUBOMB, Habniolasi 32 XOROMB KONUPOBAHIA OTKPHBas
MONIOBHHY KPHIIKH KOTHPOBANbLHOR PaMKH, MNeyaTaTb Ha-
no HeMHoro cuHnbHbe. Tawx®s Kakb npH nocnbaywoniess o6-
paboTkt pucyHoxb Hbckonbko ocnabbBaern.

lNocnbk konupoBaHis oTNE4aToKs NEOMLBATE Bb Hb-
CKONBKHUX'b NepeMbBHaxb BOAK U PUKCHPYIOTD BB S’/ pacTBo-
ph chbpHOBaTHCTOKHCAAr0 HATPIN; HO TaKb Kakb OTPHKCHPO-
BaHHH PUCYHOKDB MONYy4aeTh TPA3HHA NKEeNTOKPACHHMA
uBbTB, TO ero nepens PHUKCHpoBaHieMb, 06pabaTHBAOTE Bb
pacteopb =xnopHaro 3onota, 2ambuiaoliare Ha Gymard
cepebpo.



H30o6paxeHia, npuaaBas PHCYHKY MPIATHLIA (dioneToBLIA
H yepHorpaBoOpHEHA UBETBL. PacTBopb xnopHaro 3onoTa
HasbiBaeTcs aWpaxwcess, a obpaboTka BB HeMBb OTMne-
yaTka —suPHposaniens, Bupaxs nna coneHoit 6Gymaru
TOXE, 4YTO H aAnn anbO6yMuHHOH, cM. HUxe. ConeHyio 6Oy-
Mary MoXHO Takwe ofGpabaTrnBaTbh B0 YepHOrpapiOpHAro
TOHEZ M COEAWHEHHBIMB BUAAMEC s=(IIKCANCCMD,

Born anctunnupoBaHHoiM, . . 750 Kyb6. cax.
ChpHoBaTicTokHcnarosaTpia . 150 rpamm.
A30THOKMCNAro cBHHUA. . . 7'/t rpaMm.
YKcyCHOKHcnaro csMHua . . 7'/ rpamm.
Ponanucraro ammoHis . . . 7'/t rpaMM.

PacTteopa xnopHaro 3onota(1:100) 30 ky6 caHT.

Bupaxb-pHKCaXD 9TOTHL Trolexb uepesb 24 uaca.
Bymara ofpabaTmBaeTcqa RO XenaeMmaro ToHa, a 3aThMb
npoMbiBaeTcd Bb HBCKONbKHXB NMepeMbHax®h BOAH.

ArbGymuntian Oymara nokpuTa pacTBOPOMb NOAKpA-
IIEHHAr0 po30BOI HMIH dioneToBOI KpacKoi anbbyMHHa
Ch XJIOpPHCTHIMB aMMoHieMb, OHa O4YyBCTBASiETCS nepeldb
KonHpoBaHieMb BB cepebpsHHOM BaHHb u3b 10°u pa-
CTBOPa NANKHCAa WIW BEL MPHBEASHHOHW BHIlWIe Ha cTp. 94.
ByMara nocepebpenHasi Bb nepBoH BaHHE (HelTpanbHo#)
MOXSTDb COXpPaHATLCA He OGonbe onHOro AHA; BaHHAa-Xe Cb
JIHMOHHOH KHCNOTOM (Kiicnas) naeTh OyMary coxpaHsio-
wyoca Mbcauamu; Ho 33 To nocnbansas paboraetn MeHbe
YROBNETBOpHTENLHO nepBoH, ocobexHo ecnu nocnk ce-
pebpeHis B® HenuTpannHoid BaHHE Oymara 6yners Bmaep-
xaHa (noakypeHa) Halb napaMy aMMiaka.

AnbbyMuHHan Oymara neyataeTb MArko, a nNoOTOMYy
HeraTHeH Q11 HeA AOMKHH OblThb Cb ACHHMH nolapobHo-
CTAMH M ROCTRTOYHO TycTOOKpalleHHalMH. [1poneyaTuiBaTh
HeobxoauMo cunbHbe wenaemaro pes3ynsTaTa, Takh Kakb
ocnabbsaers (caaets) npu RanbHbAwen ofpaboTkb.

OTneyaTkn npoMuBAIOTCA BoAOWM ANIA yaaneria ocrar-
KOBBL &30THIKHMcnaro cepebpa M BHpHpYyeTCs 00 Menae-
maro usbrta (Ha npocebBTb) BBb BHpawb:

Boaw nectunnupoBaHHon. . . . 1000 kyb. caHr.



YKcycHOKKHcnaro nnasneHHaro Hatpis 20 rpamm,
PactBopa xnopHaro acnota (1:100). 50 ky6. caHT.

[Tocnt obesusbunBaHisa, pacTBop® rofileHb Kb YIO0-
TpebneHilo NpoRONMKMTENLHOE BpPEMS.

OTBHPHPOBAHHLIA OTNEYATOKD BCMOJIACKUBAIOTHL BOAOH
H PUKCHPYIOTHL BB cBhWeMb pacTeopb chbpHoBaTHCTO-
kucnaro Hatpisa 1:10, dukcrpyors 10 MHHYT®E H Tia-
TENLHO MNPOMEIBAKTL NepeMbHHOM BOHOA.

ApuctoTuniaa OGymara uMbers cBBTOYYBCTBHTE.ILHbLIH
CJIOH HU3Bb XENAaTHHHOH J3MYNLCIH CBH XJIOPDHCTHIMB U JTH4-
MOHHOKHCNBIMB cepebpoMb. OHa uaroroenaetrcs Ha ¢adb-
pHKaxb Cb [ISAHLEBOI W MAaTOBOI NMOBEPXHOCTAMM, obpa-
6aTHIBAOUKXCA B OAHHXE H ThXb XKe pacTBopaxs, ApUCTO-
THNHaa OyMmara mnevyaTaeTb KOHTPAacTHO, a MNOTOMYy INd
Hes NpPHroaHw u cnabble HeraTWBbl. [lponeyaTniBaTh HA
HeH HeoO6XOOMMO CHIIbHO, TaKb KaKb npH o¢ukcaxb H
Bipaxbh Oymara 3HaduTennHo ocnabtsaers. [oToBHIE
OTNEeYaTKH BHPHPYK TCH:

. Boan aucTunnuposanHeit . . - . 1000 ky6. caHrT.
Ponanitcraro ammonia . . . . . 20 rpamm.
ChpHoBaTHCTOKHCRAro Hartpia. . . 1 rpamm.

Il. Boan auctunnupoBasnonr . . . . 100 xy6. cauT.
XnopHaro sonota. . . - . . . 1 rpamm.

[Tepent BHpupoBanieMs cMbwnBawTe 10 yacTted [-ro;
5—10 yacTen Boaw; H 1 uwacts ll-ro; korna cMbee obes-
UBBTHTCH, NpHCTYNZI0THL Kb paboTh. 3ToTh BHPaXb OKpa-
WHBAaLTDH OTNEYATKH JO 4epHOCHHATO usbra. PurcHpyoTh
noc1b cnonackueasis BB 12"/ pacTteoph chpHoBaTHCTO-
KHCnaro HaTtpif, CBBXenpuroToBNEHHHMD.

Bt O6onbwmHcTed cnyyaesb apHCTOTHOHYy© OyMary
BHPHPYRTh M (HUKCHDYIOTH ORHOBPEMEHHO &M s-(Hlbk-
CrmeeMad, TlombuleRHBIH HA CTp. 96 rogeHb W OANA apUCTO-
THNHON OyMard, Ho ee obukHOBeHHO o06pabaTHBalOThL Bb
BHpaX b-pUKcaxbh:

I, Boawl amctHnauposaHroit. . . . 2000 xy6. cawnr.
ChprosaTHcTOKHCnaro Hartpis . . 750 rpamm.
PorauucTaro aMMoHia . . . ., . 75 rpamu,.
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Nno pacTBOPEHiM BNMBaTBb, MocnbaoBarensHo, pacTBo-
pPeHHbIA BBb ropsiuer Bolb:

Il. Boaw puctunnupoBanHod . . . . 100 ky6. caHnr.
YKcycHokMcnaro csMHLa . . . 30 rpamm,
IIl. Bogul mHUcTHUNNMpOBaHHOM . . . 300 ky6. caHrT.
KBacuost BB nopouwksd 06b|KHOBeH 25 rpamm.
IV. Boan puctunnuposanHoit . . . . 100 ky6. caHr.
JIuMOHHOM KHMCROTHI. . . . . . 25 rpaMmm.

V. Boabl puctunnupoBaHHoit . . . . 350 ky6. caHT.
A3oTHokHcnaro ceuMHua, . . . . 30 rpamm.

Ota cMBeb OLICTPO OKpaliHBaeTcsl Bb XEITOMOJIOU-
HElH UBBTB OoTH BuigbneHis chpw. PacTBopy nawoTe oT-
cToaTbeA nHeit 10—15, (hunbTpyloTs W npubaBAsTH
1 rpaMM. xnopHaro 3onoTa, pacTteopeHHaro BB 150 Ky®.
CaHT. BOAL; Yepe3b CYMKY BHOBb QUNbLTPYIOTH, H BUpaXb-
¢uKcaxs roroBb ans paborel. OHB mnpurogeH® OUYEHb
NMpoIoJIKUTENbHOE BpeMsi; obpasyllifics e BB HEMb
YepHHIH Oocallok® cnbayeTh OTOUNBLTPOBHIBAT.

Cnoit apucToTHNHOM OyMarW, cocTOs M3b JKeNaTHHA,
pasbyxwaro nocnb ¢HKcaxa U BUpaxa, CONepPXUTH MHOIO
coneit cbphl, KOTOpLIA HEoOXOAWMO MPOMLIBKOIO BMONHbB
OTMbITb, TaK® KaKb, BNocnbACTBiM, OHE nepekpallHBalOTD
PHCYHOK® BB IpssHO-Oypbii UBBTBE coefuHeHis chpul H
cepebpa.

LleanonauHoBas Gymara uMbercss ABYXBH COPTOB®:
rnsHUeBas U MaToBasi; nocnbaHAs cneuianbHO TMpHCIO-
cobneHa Kb MONy4YyeHil0 YEPHOrpaBIOPHLIXD MJIATHHOBLIXDb
ToHOBB. LlennonanHoBas 6ymara uMbersr cnoi u3b ceb-
TOYYBCTBUTENbLHATO KOMNMOAIOHA Cb XJIOPUCTBIMB U JIH-
MOHHOKHMCNHIME cepebpoMb, Kakb W apUCTOTHIHAA.

laanyesan yeasoudumnosas O6ymaza xonwvpyeTcs,, BH-
pupyeTcsi ¥ PUKCHpPYyeTcs TaKb XK€, KaKb W apUCTOTHNHas
6ymara ¥ TBMHU e pacTBOpaMH, HO KOTOpble OTMLIBAIOTCS
3HAYHUTENbHO Jierde HM3b LENNOUOHHOBONR, KaKb HeuMbollleH
pas3byxuiaro cnos.

Mamosan yeasrowdurnosan Gymaza TpebyeTsr kpaiiHb
ocTopoxHaro obpauleHis, oHa He monyckaeTh TNpUKacaHis
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Kb CIOI0 pykamu. obpasys npu BUPHPOBAHIM BL MbcTaxsb
3axBaTa KpacHbia natHa. Ho oHa pnaeTs npexpacubie
pe3ynbTaThi-——yepHOMaToBYl0 6GapxaTHylo okpacky. [leya-
TaTb Ha MaTtosBoil Oymarht HeobxoAMMO oO4YeHb CHIILHO,
1O TIony4yeHiss 6poH30Baro OTIWBa BB THBHAXB, TaKb KaKb
pPacTBOP® MNNMaTHHLI CUNLHO OCNabnfAeTb PHCYHOKD, 3a-
MBlias yeTwipe yacTHUL cepebpa pHCYHKa JNHWL OAHOIO
YacTHLE MNaTHHBL.

OTnevatku, [Ona YyhAalleHis pacTBOPHMBIXB coneil ce-
pebpa umbouuxca Bb cnok, cHavyana MNpoMuIBalTh BOALOH
ck noBapeHoit conbio (2°/n); a 3atkMB BB Tpexb-ye-
THIPEXE MEpeMsHaX®k YHCTOH BOJHIL.

[IpoMEITHIE OTMEeYaTKH BUPHPYIOTCH cHayana BB cBhTO-
NPUrOTOBJIEHHOK 30N0TOH BaHHB, OKoMo MUHYTH, 1o
BHOMMAro Jullb nepekpauyBaHia. [lpogomxurencHas o6-
paboTka 3010TOMB BB NNAaTUHOBOHW BaHHE nmaeTs Xonop-
Hbli YEPHOCHHIH TOHB. 30.70Mdfl 6AHHA:

I. Boabl guctunnupoBaHHor. . . . 1000 ky6. caHT.
YKcycHokucnaro nnabnesHaro Hatpis 60 rpamm.

[I. Bogut muctunnupoBaHHoit., . . . 100 Kkyb. caHur.
XnopHaro 3onota . . . . . . 1 rpamm.

[lepent BupupoBanieMb cMbuwubaloTes S0 yactein I-ro
Cb OfHOM yacThlo lI-ro pacTBopoB® U falOTH 06€3UBETHTHLCS.
3anacHble pacTBOphl Bb OTAENLHOCTH COXpaHRIOTCS AOITO.

[locnt 3onororo Bupaxa PHCYHKH MPOMLIBAIOTCA Bb
3—4 nepembHax® BOAE ¥ BHPHUPYIOTCA MNJATHHOA BB
TeyeHie S5S—10 MUHYTBH M 6onke nHo wemaeMoH OKpackH.
Tlaamunoeasn sauma:

Boabl guctunndpoBaHHo#t . . . . . 600 ky6. caHT.
IMnaTuHbl xnopHoH cBb KanieMb . . . 1 rpamm.
@ocdopHoit KMcnoTH cney, mnoTH. 1,130 15 rpamm.

Bupawt 3ToTh rofeHb Kb ynorpebnedilo HbBckonbko
pa3b; Ho nepeab paboToit HeobxomuMmo ¢GUNLTPOBAT.

[Nocnt nnaTHHOBOM BaHHLl OTMEYaTKH BCNONACKHBAOTD
Bb 2" v pacTtBopb coabl mng ynaneHi® KHCNOTHOCTH H
Wentu3Hel BBb cBbTax®y oTk ¢dukcawa, a 3atbMb npo-
MLIBAIOTP Bb 3—4 nepeMbHax® YWCTOM BoAbl U (HUKCH-
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pywot1k He Mexnbe 10 MHMHYTBH BB Sty pacTtBopb chpHo-
BAaTUCTOKHCNAro Hartpia cBbienpuroroBneHHaro.

MaToBas uennouiMHoBasi Oymara gaeThb TaKXe HepHoe
OKpawnBaHie H BB Bupawb-bukcaxb, cTtp. 96.

OtneyatkH nocnbk ¢UKcHpoBaHiIA TILATENBHO. OKOJIO
ABYXB® 4YacOBb NPOMLIBAKTE Bb HECKONbKUXDL nepeMbHax®b
BONHI.

Dystaan  gconupyioniss  cipmbmvtms — u300pamcenicars
UMbBIOTE cBBTOUYYBCTBHUTENLHEIH CNOI M3b 6pOMUCTArO HUITH
xnopobpomucrtaro cepebpa Bb MENaTHHHON 3MYNbCiH, HO
3HauyuTeNnLHO MeHbe cBbTOodYyBCcTBHUTENBLHON. YbMB nna-
CTHHKH /1 HEraTUBOB'L. byMaru cb nposieneHieMs UMbOTH
rIafKylo W LIEBOXOBAaTYK MaTOBRYIO UHOBEPXHOCTb M TIfAH-
uebByo nogobHo apuctoTunHoit 6ymarbk. OWbk npenHasHa-
YAIOTCA KaXb ANsI KONWPOBaHiA KOHTAKTOM®L MOAB HEra-
TUBOMDB, Takb W annapatamd gana yBemuueHid (ctp. 40).
Cntaoyers, BBHAY O60sibWoOM 4YYBCTBUTENbLHOCTH, H30brath
KONMPOBaHif AHEBHEIML CBBTOMB; OOHIKHOBEHHO KONMUPYIOTH
NpM KEPOCHHOBOM®L OCBBLUIEHIM BB TeueHie HBCKHIbKUXB
CEeKYHIb.

LiebTn oKpacku oTneyatka Ha Oymart umbers Gonb-
wee 3HavyeHie, YBMBb HeratHBa, a Takhk KaKb OHDb 3aBH-
CHTH OTb NpOSABUTENS, TO HEOOXOAHMMO MOJIL30BATLCHA
TaKMMBb, KOTOPLIM JaeTh nyywylo okpacky. Haunyuuie
pe3ynLTaThl AaeTDh WARCACBONLCABINMIL WPOSCH ILEAD:

. Boasl auctunnuposanHon . . . . 1000 xy6. caHT.
He#tTpankharo wasenokncnaro kanis 300 rpamm.

II. Boaw muctunnupoBanHcit, . . . 100 ky6. caHT.
Xentanaro kynopoca. . . . . 30 rpamm,
ChpHo#t kucnotel . , . . . . 6—10 kanens..

l[l. Boaw auctunnupoBasHo#h. . . . 100 ky6, caHT.
Bpomuctaro kania . . . 10 rpamm.

[na nposiBneHin CM‘BUJHB:UOT'I: 120 4. I-ro, 20 .

Il-ro 1 1 y, lll-ro pacreopoB®. [lo okoHuaHin nposiBnexin
nepeaAt (PHKCHUpPOBaHieMb, ANid NpeaynpexXieHis XenTtaro
okpalnBaHia cBBETOBB pHCYHOKDb NMPOMELIBAIOTDH Bb TEYeHie
MUHYTHI:



Boawl auctunnupomanuon . . . . . 1000 ky6. caur,
YKCycHOH Kucnothl . . . . : S Ky6. cant,
HacmmeHHaropaC'rBopaKaacuoa'b (15"'") 250 Kky6. caHr.

O6MuiBaloT® BOAOH M QUKCHPYIOTH B KHCAOMDB (K-
caxb, cTp. 83, pasbasneHHbiMBb BaBOoe BOAOH. 3aThMb
cnbayeTs TWaTensHas NpoMelBKA rnepeMbHHON BOROIA.

CebTovyBCTBHTEALHLIA Gymaru Cb CONAMM XpoOMa.

Conu xpoma BB oTAbBNLHOCTH CcBBTONOCTOAHHH; HO
Bb MPUCYTCTBiM XenaTHHa, 6yMaru v Ap. OpraHM4eCKUXb
KJleeBHIXh coeAWHeHiN, 6bicTpo pa3naraloTcs nocnbaHNMH,
nornowamnuyM1d M3k CONMM 4HYaCTb XPOMOBOH KHCIOTHl H
obpasyolMMU OKHCb XpOMa KOpHYHeBaro uBbhbTa, KOTO-
PEIMBL DHUCYHOKB U MPOKOMNUPOBLIBAETCH.

ITuemenmnan o6ysaza. Ona neyaTu Ha XPOMOBHIXD
CONSIXb> MPUroTOBNAITDE 6yMary NoKpeITy0O AOBONLHO TOJSI-
CTEHIMB CNOEMDb XEeNnaThHa, CMbluaHHAaro c¢b Kakoh nubo
Kpackoil WNMKH KpacslWMb NHCMEHTOMb, noueMy GyMmara u
nonyyuna HaaBaHie. OHa TaKxke Ha3bLIBAGTCH ¥L0.WHUTE,
BcnbacTeie okpacku xenaTuHa Bb 4YepHHA UBBTH Mo-
POWIKOM® YIS,

OuyBCTBNEHHas XPOMOBOHM conbio MUrMeHTtas 6ymMara
COXpaHsieTCA O4YeHb KOpPOTKOEe BpeMs, 1—2 nHA, a noToMy
uMmbiowasnca Bb npomaxbh sta 6ymara He cebTO4YyBCTBH-
TenbHa, — ee Heobxoaymo nepeat paboTod OYYBCTBRATHL
caMoMy BB pacTBopb:

Boael mucTunnupoBaHHo# . . . . . 1000 ky6. caHT.
IIByxpoMokHcniaro Kanis . . . . . 20 rpamm.
JIUMOHHOH KuCROTHI. . . . . . . 7 rpamm.
Awmmiaky kpknkaro . . . . . . . 30 ky6. caHT.

PacTteop®b oTh npubaBKM aMMiaky RCNNKEHDB NPHHATL,
BMbECTO opaH)keBaro, XenTONHMMOHHbIA UBBTE.

Bymary BhIMauuWBalOTH Bb pacTBopb cb 06BHUXB CTO-
POHBL BB TeudeHie 3-—5 MHHYTB, NOKa cNnoi He -6ypeTs
CKONMb3WTb MEXAY MalbLaMH,

OuyscTBeHHYl0 OyMary HaKnajablBalOTh M»enaTHHH-

7
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POBAKHOIt CTOPOHOH HA 3€pKasbHOE CTeKNo, HHUCTO INpo-

TePTOE NOPOWKOM b TaNbKa, NPHKPHBATD NPONYyCcKHOR 6Y-
Marol Ccb pe3HHOBOHW Ma-

Tepiel W ryTranepyeson
nUHenKoH. puc. 94. unwu
rMagHNKOH BANHKKOM®,
pHc. 96, NNOTHO NpPHXH-
MaloTh Kb CTekny, Habniwo-
Puc. 94. nasi, uTobw Ha cnobk He

OCTaBalKCh BO3AYLIHBIE NY3HpPbKH. byMary BHICYLIHBAKOTh
Ha cTexnbk, cb KoToparo no BHCHXaHIH OHa JerKko

CHMMaeTCs, TNoBepXHocTh BHcoxwen Oymary OyleTb
COBEpLWIEHHO TInankas, [MJOTHO IMpHneramouas Kb He-
raTHBY.

bymara npu neyaTH, Bb BHAY TEMHOH CBOEH OKpa-
CKH He [aeTh BHAHMAro HaobpaxeHis, a NoToMy BpeMd
KoNupoBaHia onpenbnsioTs Pomomempors, puc. 95, co-

cTosAwaro R
H3b SILIHKA =g
——-———-——:—*:

A cb Bh- e = —
CTYNOMB d, 2 =
£ = —

anst  noMk- = S

’/f/

utbHia no- V= - a
JIOCKHKAKOH - —— \Wa‘%\&
nubo csbro- | ”W\"‘\ Ca .' “13 " ‘\\“ \\\\\\\
YYyBCTBH- ' PP PSR SRS L I OV U VO
TenbHoMW by- A

Maru, H KpH Piuc. 95.

wKku B ¢b
npopb3oMBb H LIKANOI Ch HOM epaMH H MOCTEMEHHO Cry-

wawowumca poroMb. [lyTeMb onkita onpeaknsioTs ckonbko
6bnLixs, HoMepoB: Ha notremHbhBuwe#r O6ymard noaw
wKanoio 6yners BUIHO, Bb TO BpEMSHA, KOrna NUrMeHTHbLIH
PHCYHOKB BTIONHB Npokonupyertcs.

Ins npenoxpaHeHis KpaeBb OTNeHYaTKa H ny4ywaro
oTabnenis NHrMeHTHaro cnos oThb noanoxku (Gymarm),
Kpasi HeraTHBa Y3KOH [MOJIOCOH nNpPOKpaUHBalOTL HIH
OKJIEHBAIOTH IMONIOCKAMH JIHCTOBOrO OJIOBA.
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[TMrMeHTHBIN XPOMHPOBAHHHN CJIOH, NPH KONWPOBA-
HiH, BB nNonyToHaxds W THBHAXBL, oTb abHcTeis cBbhTa,
o6paTHTCA Bb HEpPACTBOPUMOE COCTOSIHie., MNONHHE WXe
cebra 6ynyTe uMBTL Ccnod eule BnonHb pacTBOpAILIACA.
HepacTBopiMOCTL KenaTMHa [MPOCTHpPaeTCHs He BO BCK
€ro Tonuly, a NUUlb YacTbio——NponopuioHansHo cunb cab-
Ta, NoueMy MNpH NpPOsiBNEHIH pUCYHKA TENIo# BONOH, KaKb
3TO H TIPOM3BOLHUTCSH, BECb OTNEYATOKb MOXETH CMBLIThCA
PacTBOPHMBLIHMCSH MOAb HHMB XenaTHHoMBb. [lo aTtoi npu-
UHHB nposiBNeHie Ha4yHHAKTBL He Cb NOBEPXHOCTH CNOA,
a cb ofpaTHoOil CTOpPOHH, mNpenBapuTensHo ynanas 6y-
Mary, Ha KOTOpPOHW OHI'b CNOH MUIMEHTHAaro XenaTHHa.

[lposBnedie Heo6xomHWMO npoH3BOAHTbL BcnbA®: 32 KO-
NHPOBaHieEMb, TaKb KaKb XPOMHPOBaHHLIA CNoW H OTH
BpeMenH 6e3b cBbra abnaetcs HepacTBopumuMb. OTne-
YaTOK® pa3MayuBalOTk BB XONOAHOW BoAb M WenaTHHH-
POBaHHOMH CTOPOHOH KJNaAyTh Ha Oymary, ocobo mpHro-
TOBJIEHHYI0O — GPEMEHNYI0 N00.103CKY, a INs Hiano3nTHBea
HernocpeNCTBEHHO Ha CTEKIo, TMOKpHpoe MNMOABCNOEMB H3b
cnabaro pactBopa xenatHHa (1%9), npuKaTHBalOT®L JH-
HEHKOH HJIM BaJIHKOMDb TaKb-XE, KaKb Hepelb CYUWKoH
(cTp. 102). BpemeHHyo noanoxky ans ymo6cTtea obpatue-
Hif TaKXe noMbualoTs Ha CTeKs10, Cb KOTOPHMD PHCYHOKB
NEpPEHOCATHs Bb BaHHy cb Tennow Boaoi BB 30° LI, rab
H HayHHaloTbL nposBneHie. Kpas 6ymard, Bo BpeMsi Nnpo-
sIBJIEHiSl, HAYHYTDH HEMHOro NpHUMNOAHHUMATLCS OTH CJNOf, H
H3b NoAL Hesda OyneTs BLHIXOAHTHL OKpalleHHHHR pacTBO-
PHBLIiHCA WenaTHHB. DByMary cHMMaoTb Cb OTNEYaTKa,
korna oHa Brnondd orabnuTca oTb Hero. 3arpssHHB-
1ylocsl Kpackoi Boly 3aMbHSIOTH yHcTol. OkaHyuBa-
I0TH TMposiBNeHie, Korna Boja NMeEpecTaHETbhOKpALIHBATLCSA
H pucyHok®b BuisicHuTcs. [locnt nposiBneHia otnevyaTox®
Ha BpEMEeHHOH MNOANOXKD NpoMHBAIOTHL XOJNIONHOH BOROR,
Ha HEro HaBOASTH NOCMOAHKYKW N100.100KY,—0b6ymary, no-
KPHITYIO C/IOEMB XeNaTHHA, NPeABAaPHTENIbHO CMOYEHHYIO
Bb Tennoi Bonbk ansa nyuqwein ckneidku, [ns, ycTpaHeHis
00pa3oBaHif! BO3AYWHKABD Ny3npeHd MNOCTOAHHYIO MOANTOX-
Ky HaBOAATDH Ha PHCYHOKB Bb KIOBETE NOAB BOROD; Sa-
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TEMB nNpHKanbBalOTb, Kakb ObIJIO HM3NOXKEHO, U CYLWATH.
OTneyaTkH Ha CcTeKnb BLICYLWIHBAIOTH HENOCPEACTBEHHO.
Cb cyxoro pHCYHKa BpeMeHHasl MNoAJNIoXkKa oTabnserca
nerko. IIBOHHOH nepeHoch Heob6XxoAUMDB, YTOOL PUCYHOKD.
coorBbTCTOBaN®L NpaBULHOMY MNONOXEHiIIO CTOPOHBL H He
6binb ofpallleHHbIl, T0Jo6HO pHUCYHKY Ha MaTOBOMB
cteknbk Kamepl.

CebrovyyBCTBHTEALHLIA Gymaru Ccb coaamMu meabasa.

Bb 1840 rony Cospw Hxons [eplienb oTKPHNb, YTO
HbkoTopLI conu okucK xenbsa BB NMPUCYTCTBIM opra-
HUYEeCKUXBb BellecTBBb (6ymara) ote AabicTBia cbTa ne-
pexolsTk BB CONU 33KUCH, obpalmasice BMBcTE ¢b cumb
Bb HEpacTBOPHMLIS BoAOI0 coednHeHie, OHB NPUroTOBUND
Cb TaKMMH consMu Oymary, KoTopasl NOAb HeraTHBOM®D
JaeThb [O3UTUBHHIK OTNEYaTOKB, CHHAro LUBbTa, 3akph-
misgeMblii unyu GUKCUPYEMBLII NPOMEIBKOIO BB 4YUCTOH BO-
nk. Takas 6ymara Ha3blBaeTCcsi gheppoHpycclammol Unu
YraHOMUHHON, TNPUTrOTOBNAEMOH MNOKPHIBAHIEMB, KHUCThIO
uny rybko#, Xopollio MpoKsieeHOH MNUCYeH, MOYTOBOW WM
pucoBanbHoi Oymaru, cmbcolo:

. Boabnl mauctunnupoBaHHon . . . . . 600 xy6. caHrT.
JluMoHHOKMcnnaro amMiayHaro xenbsa. 150 rpamMmsb
ll. Boabt auctunnupomaHHo# ., . . . . 400 Kky6. caHT.
KpacHo#t kpomsiHo:i conn . . . . . 80 rpamms.

PactBopn cmbwnBaioTs, nokpeiBaloTbh 6ymary M cy-
lmaTh ee BB TeMHOMDB NoMbuleHid, ocBbulaemoMb cBhB-
yed MNH JIAMIOH,

31y 6yMmary KofMupyloTh Noib HeraTMBOMb RO obpa-
3aoBaHig chpocBMHLOBAro oxpawMBaHis cb cnabo pa3nu-
YyaeMbiMb PUCYHKOMB, NpoMblBaloTbs nepeMbHH2HA BOJNOH,
noka nocnbaHAA MNpPeKpaTHTBb OKpalIUBATLCA Bb KEn-
T UBBTH, YbMBL PUCYHOKD MU 3akpbnnawTs.

rAeamso-cepebpanan bynaea naeTn oTnevaTKH KOPHY-
ceBaro wushtTa, 1lonobHOo HaxopsuweMycs BB nNpoaaxs
cencubunuaatopy ., [lanars*.
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I. Bonel guctunnupoBaHHou . . . . 200 ky6. caHT.

BrYHHOKaM@HHOM KHMCRoTHl . . . ., 4 rpaMmm.
3eneHaro JIMMOHHOKHCIAro amMiay-
Haro xenbsa . . . . . . . . 25 IpHMM®B
[I. Bogbl guctunnupoBaHHOH. . . . . 100 ky6. caHrT.
XXenatuHa ¢otorpadpuyeckaro. . . 6 rpamMmb
1Il. Bopgul guctunnupoBanHor . . . , 100 ky6. caHT.
AsoTHokucnaro cepebpa. . . . . 10 rpamMMs.

PactBoptt I u Il narpbkBaotrs mo 40° L., cumbuusa-
0T ¥ MNpUIHBalTE Kb cMbcu pacteopw Ill. IToK
cmbeblo, KHMCTBIO, ryOKO#l HNH KYCKOMB THIPOCKOMHYE-
CKOM BaThbl, MOKDLIBAIOTE OyMary H cywars Bb TeMHOTh.
KonupyioTs nombs HEraTHBOM® 00 CHALHAro PUCYHKa KO-
puyHeBaro uBbTa, NpoOMbLIBAIOTE BOLOH, CywaTsb LIS 3a-
KpbnneHiss pucyHka Ha 6ymart M ¢uKcupyloTh chbpHOBa-
THCTOKUCNEIMB HaTpieMb 2%, a 3arbM® NpPOMHBALTH
TiepeMbHHOM BOMOH.

Otabnaka oTnevyaTroB®.

CtnevaTtku Ha BChbxb copTax® 6ymard, Kpomb risiH-
LieBO1 apHUCTOTHMNHON, HAKJIEHBAlOTCS Ha KapTOHB H
OnaHkM BB chipoMb BULE.

ApHCTOTUNHBLIE PHCYHKHM, Nnocib MpPOMBLIBKH, ANS MpH-
RaHif rnsHua, NpUKaThBAlOTCA Kb ocobor aManupoBaH-
HOM MeTaJlIMYecKOH MnacTHHKE MM Kb cTekny, npoTep-
TOMY MOPOWKOMDB Tafb-
ka. CbIpoW PpHCYHOKB
HaKnanLBawTh Xena-
THUHOMD Ha TNNAcTHHKY
MNU CTEKNO, T[OKpbI-
BalOTb 11ponyckHo Oy-
MaroH U NpUKaThBaOTD
2100NAK0I-6A . LUKOM Y,
puc. 96, ana nnotHaro
CONPHUKOCHOBEHIsA Hyna-

Prc. 96 NneHia co cnod Bo3ayul-
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HbiXb> NY3bpbKOBB; a 3aThMb Ha 0OTneYaToKb Hakney-
BalOTE JKENaTHHHBIMB MNU CTOJIAPHLIMDB KJIEeMB KYCOKBL
OByXb NHCTOBaro OpHUCTONMbCKAro KapToHa H BIOJHE
npocywusaloTb. Bhoicoxwiit oTneyatokb nerko otnk-
nsetca otk ctekna. [Ipu wenaHiv wumbTh MaToOBHE
OTNEeYaTKH, TISAHLUEBYIO apUCTOTHMNHYK OyMary npHKaThi-
BalOTk Kb MaTOBOMy TafibKHPOBAHHOMY CTEKINY.

OTtneyaTkH, Nepessb Hakneikoi, Heobxoaumo obphaaTh
no ¢opmaty 6naHka. LLlabnoH®s, H3B ToncTaro asepkanb-
Haro cTekna, HaknahblBaloTh Ha OTNEYATOKL H BOKPYIb.
o KpasMb cTekna obpb3aloTh OCTPHIMEBL HOXOM®b.

Cuipble, o6pbaaHHbie no dopMaTy, oTmeyaTKd Hakna-
AbBAOTbh OAMHDBL Ha APYroH M KHUCTbIO, TOHKHMB CJI0EMB,
HaMa3blBaloTh CBEXIM KpaxMmanbHBIA  KileHicTeph HNu
nKaeti-nacmy“, uMmbloulylocs BB NpoAaxch; oTnevyaToks 3a
nBa yrna (puc. 93) HaknaneiBalTe Ha CcooTBhLTCTBYIO-
wee Mbcro 6rnaHka, nNpUKPHIBAIOTH MPONycKHoM 6yMaroi
¥ TNpHKAaTHBalOTE [NafHNIKOM BaJMKOMB Kb KapTOHY,
Habnioagas, 4YTobbl NOAB PUCYHKOMB HEe OCTaBalWChb BO3-
AYlWHbe Ny3bipd. APUCTOTUIIHLIE OTNEeYaTKH NOAMA3LIBATD
XeNaTHHHLIMB KJIeeMEB TOJIbKO NO KpasiMb, HaKNaALBawTh
Ha 6JIaHKD W TIpUXKHMAIOTD €ro CTEKIIOMb Chb TSXKECThIO
ANA CKNEHKH.

O0pm3ka w HAEACTHKA CepeockonULecK s d  CHUMKOSY
ANs pa3cMaTpHBaHifA MXBb BB cTepeockon’k npouseoauTcs
no ocobomy wabnony, puc. 97. OnTHUueckie LEHTPHL n Ha
HeraTuBbh « ¥ no3auTueb (§ paBHBI Pa3CcTORHI Mexay
ocAMHU o06beKTHBOBL Bb KaMeph 8—9 caHT. OTH ueHTpH
Ha pUCYHKE AOMKHLI COBNanaTh Ch UEHTPAMHU CTEKONb.
cTepeockona, puc. 78, pazctosiHie Mexay KOTOPLIMH 06hi-
KHOBeHHO 6—7 caHT. [lns aToro, BHIYEPTHBDL paMKy
wabnoHa, oTKNaALIBAIOTL OTH CepelrHbl Pa3CTOosiHIA J0
LeHTPOBL 06LEeKTHBOBE, a2 OTH HMXDB Aanbe Kb KpasMb
OTKNafALiBaOTbL nonypasctosaxia, 3 — 3'i* caHT.; Meway
CTeKNlaMy CTepeocKona Ha OKOHYaHiAXBs MNOoNYypPa3CTOAHIN
NPOBOAATL rpaHuuy wabnoHa nuHied, no KOTopoA obph-
3a10Tb CTepeocxonKueckie pucyHky, a 3aTbMb pa3phbaawrtd
napHuifs CHUMKKM no cepeawud. Npu Haknenxkd, ana npa-
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EVNIBHATO buHOKynApHaro
ABOHHOro pa3cMaTpHUBaHiApu-
cyHka oOOUMHM riazaMu, npa-
Bbld pUCYyHOKB [l wHakneu-
BaloTt> Ha NbByw0 CTOpPOHY
6naHka, a nbewii JI Ha
npasyio BMONOTHYIO KpaH CBb
KpaeMb, YTOOH pa3acTosiHie
MEXAYy LUeHTpamMu o O6uno
6—7 caHT.

Haxneeunsie oTne4aTku
npyu cywkd ob6biKHOBEHHO
KopobsaTcss. [Ins ycTpaHeHis
3TOI0 KapTOHB HEMHOIO BHI-
rubaioTs KHapymu, puc. 98,
M ynupamTb Kpas ero Bb
6pycku, npukpbnneHHble Kb
Puc. 97. Rocks.

Iing npupaHig poOBHAro BHAA OoTne4YaTKy, YHHYTOMEHis
cnbooBb Hak/leHKU— KPYNHHOKD W NpoOY., a TaKXe H Ans
yBesiMYeHis TrngHua, Ha-

= KleeHHble OTNEYaTKH Nnpo-
MyCKaloTh MeXAy ABYXb
MeTalNIHyeCKuXb BaJloBb

= CAMUHUPOBATLHA20 6a.16YA

P i a— e
i TR 000000 unu - nmpeccd, puc. 99,
Huwuin Bans uMbers
Puc. 98 nyctoTy Ana Harpbsanis

njnamMeHeMb CMNHUPTOBOH
namnu. [opsivee caTuHUpoBaie NpUMBHAITE Kb aneby-
MWHHOM K LennonanHoBor byMars; a xonoAHoe ANA apHCTO
THIHOH H Kb MATOBbLIMD OTNEYaTKaAMb.

Drnvevingponayee. YkpaileHie oTnevyaTKoBb, NpeuMy-
LleCTBEHHO MOPTPEeTOBb, OBajlaMK K MPOY. MPCU3IBOAATH
IpH KONHPOBAHIHK, NPUKPLIBAA HErATHBL CHAPYXXH Ma CKaMH,
umMboulMMn pasHuie Buipb3nl ans pocryna cebra kb 6y-
Marb, Bb Bulb rpywu, puc. 100, npsMoyronsHura, puc. 101-
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osana W npwy, Kpaa macoxkb AbnawoTh BHIFHyTBIMM KHa-
PYXH U CBb 3arHy-

ThiMM  3ybLamy,

4yTo6bl PHCYHOKD

rnponeyaTLBasCH

Ch pacxopnsileHncs

ThHBIO; CB 3TOK

e ubneio Heob-

XOOLWMO TMNpH KO-

NAPOBaHIK paMKy

BpeEMS OTH Bpe-

e MEeHU T[O0BOpayYM-
BaTh. [nsa neyatu

R e = noab MacKaMH
ﬂ CHUMKU TMcCpTpe-

TOBb O6BIKHOBEH-

HO TPOM3BOAATH

Puc. 99.

Ha cBbTnoM®b doub.

Puc. 100. Puc. 101
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‘caMar0 Majaro 00beMa JAJaf HOWEHIA B Kapa-

Bb 9x12 Bp 18, 25, 35, 45, 48,1 85 ).
3TU HAMEPLI BECbMA YAOBHbLI, OHB MNPUMBHUMbI
ANA PABOTDH HA NNEHKAXD, NMAACTUHAXD » np.

MMPOTANA
MOPCGKHX'E CGBETOBEIX'E 3GDEKTOBB.

BCEBO3MOMKHEIE THIIH i
FOHOYHBIX'h SIXTh M MOPCKHXh BHIOBb. ;
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