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«JIOBUTE Jlb»
lByx006beKTUBHBIH nueHounblk doToanmapar
6 <6

O6uias xapakTepucTHKa

CaeTocHyibHASL ONTHKA, NBa BHAOHCKA-
Tenrs  (ONTHYUECKMiI W paMO4YHBIL), TOuHad
(hOKycHPOBKa, IEHTPATLHEIT 3aTBOP C MATHIO
KOPDOTKHMIH dBTOMATHYECKHMH Bblllep)KKElMH
H NPOU3BOJBHBIMU BLIACPIKKAMH OT PYKH,
JBCHAXIIATH CHHMKOB ¢ OIHOH 3apsiakH M
nepesapsjika Ha CBETY, HATYPHEIE CheMKH
C PYK Il CO IUTATHBA, a NPH HAJHUYHH Haca-
JIOUHBIX JIHH3 W PenpoAYKLUHOHHEIE CBheM-
KM — TakoBHl gocTtounctsa (oToammnapara
«Jliobutenps.

JocTtaTouno npunoNnHATL KpPHILKY 3ep-
KaJbHOTO BHJOHCKaTeas, uToObl VBHIETH B
riay0uie CBETO3ALIHTHBIX IITOPOK OTYETJIH-
BOe npu JOOOM OCBELIEHHH H KPYIHOE H30-
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OpaskeHue, Mo KOTOPOMY JErKO YTOUHHTh
pacnogozKcinie  ainapala, Koria oHBbeKT
CHEMKH YIKE HAMCUCH,  [JAH HaiiTi  HOBLIH
HATEPeCHLI Cloer,

Hedousumyn  mopoporamn  3vOunToR
ONMpaBsl MGHOro w3 odhexTiBoR OCYUIeCTE-
JAETCH (PORVCHPORKRA  1a0ipazxenns ¢ 1o-
MOLLBIO  JVIHLL WA yCTanoBKa Lo lKane
paccrosii,

Llxannr pacctosinil, anadpars 1 CKO-
pocreil 3aTBopa, a4 TAKME pee uacTn Vipas-
JEHIST  pacnofomens  tax, uro padora ¢
annapatom «/liofnreiny npoTeraer OnlcTpo
I YBEepelo.

Oreuer cHitMKOB Beaores no wwppay na
CRETOSALMTHOI TyMale (LOTOIICHTRI 4epes
CMOTPOBOC 0110,

3epRAALUDLIT  BIOICKATOTL  TOLRAJISIET
(hoTorpafHIpoRaTE ¢ BLICOTLL, TOLHAL ATa-
paT Haj TOJXOBOMH, BN, TOREPHYE ero ropi-
BOHTANLHO, CHIMATL 11077 NPFMLIM YIJIOM,

st c}mTor]}::.:]|'|po::;mu ¢ vposns
rmaz  (CHUMKM - TIOOVU2IOTCST  UPH - STOM
¢ Gojtee BCTECTRONHON NePCHCKTHBON) Ciay-
KUT  PaAMOUNLHL  BILAOICKATLE,  0cohelHo
VA0OHBIT, Korjia y citiaalouero shipadora-
Jlach TOUHOCTL IWIAZOMepa 1 HABLIK - npa-

BHABHON YCTANOBKI 114 DOIKOCTL 110 WKane

paccrosHiii,
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Ocnopible YaCTH ¥ MX Ha3HAYEHHE

KopnyveannaparTa H3roToBleH U3
nacryacest. [l Goronofl crenke ero nmeeT-
e yrayQuenne ¢ Kpuiirkofl, npeanasiagci-
1Oe JLiH x[':ﬂs‘eu:::'z': crerndiuinTpon. Kpbiuka

OTKPRMBACTER 1N HaRpLIBACTES  TOBOPOTOM
Boxpyr punta, Amunpar wsoer rafiky aas
ChLOMOK CO IHTATIIR.

DoroadnerTun T-29——rpexanuao-
BLUL AHacTIEM AT ¢ ioRVEN v PaccTOsTHUEM
THem 1 OTHOCHTETLIEGG OTBEPCTHeM
| 145 — pn cnoofl cnetocHne 11 PE3KOCTH
Hro0pazenis o ecneuBART  BLICOKOE Ka-
HECTRO CHITMION,

Oty ecKky i BHAOHCKATEN I
ONTETHOT  COODIReINIO  BHAOHCKATENL |
MATOBOR CTOKI0 —  NeOonbIol  KpyIKOK
B HCOTPE KOOMCRTHBIOT JH2RL, HAT KOTO-
PHIM PACHONOMNCITY ATHIITAS VCTATOBOUHAS
ayna. Bumouerarcin enafimen MeTasnyec-
KHMH CBOTORAULHTHEME HITOPKAMIH, KOTOPble
OTKPBLIDAIOTCH  OTHOBPEMeITI0 ¢ BEPXHEH
KPBILKOil, Jarpuizanie pr1ouckaTes po-
AHO [POHAROLUTICS 7 ONDEICGICHHOM No-
psiKe: ciauiia credyer yOpath ayny, 3a-
TEM OOKORLIC  [ITODK OO0 WTOPKY
L KI".H,-'[F):HE::--".{ OROMeUKOM J, HAKOHeNH, ne-
PCAHIDG PaMRY, KOTOpas A0JKHEa 3allenK-
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I —cBeTo3alNTHEE MTOPKY; 2—UIHTOK
¢ 3aBojickol  Mapkoil;  S—nepeaHas
pamka; 4—GoTo0dLeKTHE; S—00BEKTHB
BHAOHCKATENS; H—Phinar peryinpoBKH
aradparmbl; 7—NOBOJOK PeryaupoBoy-
HOMO KONKILA  3aTROpA; &—3aBOJIOH
pbiuar 3aTBopa; O cn\CKOBOHA pbiuar
aateopa; I0—pespBoroe IUE3N0 144

L TPOCHICA

r\»

HYTBCA CBOMM BBICTYIIOM 3a $3bIYOK H4
OCHOBHOI KopoOKe BH/I0HCKATEJS.
O6GBeXKTUBBU/JOUCKATE ST HMCET
OTHOCHTeJBHOE oOTBepeTHe 1:28, 1. e.
sHauuTeJqbHO Godbiuee, ueM oTorpadude-
CKHH O0BEKTHB M 00J1a1aeT TOITOMY MNOBbI-
LIEHHOH UYBCTBHTEJILIOCTBIO K yCTAaHOBKE
Ha PE3KOCTh.
QPoxkycuporka w3o6GpaxXeuui
HA MATOBOM KPYIKKe 1l KA TICHKE MPOHCXO-
AHT OJIHOBPEMENHO, TaK Kak oba o6beKkTHEA
COGIMHENBl  MEKAY  coGoi  3yBuaTbIMH
ompaBaMu. bBumixkaiiulee paccrosinne (oky-
cHpoBKH panto 1,3 a. s Gosee GOH3KHX
CheMOK TpeOYIOTCs Haca/0uHble JILH3EL,
DOKYCHPOBKY CJICIYET NPOH3BOAHTb TO
LHeHTpy MaTtoBoro kpysxka. Ecan ofbekr,
KOTOPBII KeJaTebHO  MOJAYYnTL Haubogee
peskuM, TpeldyeTcsl TOMCCTHTL Ha Kpako
CHHMKa, TO B MOMeHT (DOKYCHPGBKH amma-
PaT HYZKHO TIOBEPHYTL TaK, uToGbl H306pa-
xKenne 00bEKTa 0Ka3aloch B LEHTpe, a
nepejl ClyckoM 3arBopd -—— BEPHYTh B HC-
XO0/1HOe TIOJIOZKEHIIC, '
Yecranosounasa jgymna npucoelu-
HEHA K KPBILLKEC ONTHYCCKOTO BHIOHCKATEJS
H3HYTpH. st npuseaeHus Jynbl B patoyee
noJioxenye HeoOXOAMMO OTBECTH €e OT
KDPBILIKA H NPHIOIHATD.
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lr—l‘n'(.','l fITHOBGY TS A7 HOAAE KTHB-
Hay JAHusa 8o RS € MAToiblM
RPVICHOM BH3ay T depkado 4 oibex-
THE  BHAOHCKALC L 3 IuT0ol Lk ins;
(F—ioruteiKa

Pamounwil supounckarean ob-
pasyercst riepeancil paMioll p 3anHel cBe-
TosaumTiol  wropsoel,  JLis Toab3oBanis
M HeoOX0AHMO HARJIOHNTL BHYTPh LHHTOK
C 3ABOJACKON MapROil, Hoxa 01 1e 3aCKOYHT
3a pbicTyn Ha 3ajueil wropke. HroGn 3a-
KPBHITH BUOHCKATC ,  AOCTATOUI0 38/IHIO0
WITOFKY CACTRL OTTALY b,

Iljist mABORRL  CaeiAyer  anmapar  nol-
HECTH K Niasy [ CMOTpeTh Yepes KBajpar-
HOe OKoUIeyKo B 2a/tell  IITOPKe ¢ TAKOro
PACCTONITIES, TP KOTOPOM  KDask OKouleHKa
COBNAJIAIOT € KBHIDUTHLIM BBIPE3OM Nepet-
e paskin I paidinbt nogst apeins npu 3ToM
GYJAVT FPAHIILANI CHIIMEA,

Mgana paccrositnii narpabupo-
B Ha ONpABe OOBLCKTHRA BHAOHCKATEIH.
Hoeneimna, onlQipotantnie o MeTpax, yKasbl-
RAIOT YOTAUOLKY ODDBCKTHEA LIS PABIIMIILIX
viaaennfi ofLeKron CBLeMKI OT alliiapara.
Yeralonka jo ynopa (2HAK « X ») ofecne-
qiBAET Tpn nogunoil  gnafparse  peskocTb
ot 18 M u 40 GeCcKoneHHOCTIL

LHeuwrpadbubii saTpop Jgier
aproMatHueckie  pbtepikkin  1/200, 17100,
1/50, 1/25, /10 cex., a TakKe, Hpn ycTa-
HosKe a «Be, JHodue BhIAEPAKI OT PYKH.
Veranonka pbylepKes OCyulecTBASETCA M0~
BOPOTOM PETYJIPOBOUIIOIO KOIBLA 3d NOBO-
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JOK 110 COBMEIIEHHS YKa3aTeNbHOTO WTPHXa
C TOYKOH TpebyeMOH CKOpPOCTH (IPOMErKYy-
TOYHbLIC TIOJTOMEHHST LITPpHXa CpejHHX CKO-
pocTeil He AaloT). YKa3aTeIbHbIL TPHX Ha-
XOQJUTCA He KPAi KOJBRILEL,

[Tepea cbeMKOH HYZKIO B3BCCTH 3aTBOpP
HAXHMOM Ha 3aBOJINGH pbi4ar Bz 0 yno-
pa. Cnyck npoHM3BOAHTCST NJABHLIM  HAMKI-
MOM Ha CIIYCKOBOH pblMar i ClyCKOBbIM
TPOCHKOM, JJd KOTOPOro nmeercs peanbo-
Boe ruesno. Ilpn veranoske na «B» 3arBop
OCTACTCH OTKPLITHIM € MOMCHTE HaMHAaTH
Ha CMYCK J10 €r0 0CBODOIKIeHHS.

Huadparma naxoaurcy BHYTPH 3a-
TBOPA, MCHLY JHH3aMH E)G'IJCI{THISEI; ee Ha-
3Havenie — H3MeHAThH AHaMeTp CBEeTOBOTO
orBepernd. Huadparmuposanine o0beKTHBA
OCYLIECTBJISIETCs  NOJABHIKKOH  phidaKKa ¢
yKazarejieMm, KOTOPLle IlepeMellaloTcs I10
OKPYAHOCTH 3aTBOPA BAOJAL IIKAJBL

Huapparmupopars  o0beKTHE  TPHXO-
JIATCH B Tex caydasx, Korja oOcCBelleHie
CTOJIL CHJIBHO, YTO CamMdas Maaasd BbIJIeprK-
ka satsopa 1/200 HemocTaTouHO KOPOTKA,
HIIH KOrjga MCeJaTeJbHO YBeJIHYHTDh I‘le()li-
HY PE3KOCTH.

Hsmenenue rayGunbl pe3kocTy npu aHa-
(parMHpoBaHHy OOBACHSIETCH CJCAYIOINM.
Ha kakoe Owl paccrosinde HuH Obl1  co-
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KycupoBan (oTOOGBHEKTHB, TEOPETHUECKH,
IpH JIAHHOH ero ycTaHOBKe, B IIPOCTPAHCTBE
NpejIMETOB HMEeTCsl BCero JIHlIbL OJHa ILIOC-
KOCTb, KOTOpAast H3obpazkaeTcs BIIOJIHE pes-
KO [a [IOBEpPXHOCTH HETATHBHOTO MaTepHaJa,
210 Oy/eT NJIOCKOCTh OCHOBHOH HaBOIKH.
Bee npenMersl, pacnodoKenbie GJHKe HIH
JaJibliie, nosydartcst nepeskumu. Ho nepes-
KOCThL YBEJIHUHBACTCSI NOCTENEHHO, 103TOMY
[PaKTHYECKH CYUICCTBYET HEKOTOpoe Mpo-
CTPAHCTRO, B TIPejlesiax KOTOPOro HepeskocThb
noJjyuaerca eite gonycerumoii. NnmyGuna pes-
KOCTH YBCJTHUHBACTCS no Mepe YAaaJeHusd
OCHOBHONH TJIOCKOCTH HABOAKH OT anmnapara,
O YMCHBINAEGTCS C VBEJHHEeNieM CBeTOBOTO
orBepcrhst o0bexTHBa. Mameneuns rayGuH
peskoctn  oObekTHBAa T-22  npuBcIeHb!
B Tabuie.

Crynenn TMIKaABl  BBLICPKEK 34TBOPA
(kpoMe mepBoit) JlalOT H3MeHECHHe BBIACPIK-
ku Bapoe. Cryleun mKann  anadparsbi
TAKKC TOCTPOEHBl HA MPHHIHIC YIBOCHHS:
M3MEeHeHe oTBepeTHst Ha oano JAejeHne co-
OTRETCTBCHHO YVBOITHUYHBACT HJW yMenpluaer
B JBa pasa KOJHUECTRO CBETA, nonajaio-
mero na smyascuio. Tak, Hanpumep, Bbi-
nep:xkky npu guapparme 1:5,6 crenyer
BABOC YMEHBIIKTH IO CPABHEHHIO C JiHA-
dparmoit 1:8; eciin Ke H3BecTHA BhIAEPH-
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TABJIHA
Ay TUH PEIROCMU 6 Mempad Do odvexmusa T-22

(fiow

Yerawouka

[ 1 ga st 1 15,6, HO [0 vejaoBHEM  CheMKH

| | B8 88 oo o of o tpedyerca auadparma 1: 16, T0 BHACPKKRY
| = i 53 I A L HEOOXOAHMO YBCINUNTL B BOCEML Pd3, Tak
; o -3 KAK 3/l0Ch H3Melelue nponzousio Ha TPH
CTYTICHH.

‘ . § o pyag= Ha iuxasax sarsopa o ARAQPIrMer yra-
= N 3aMbl TOALKO  shaMenartem apodei: «10»

‘ | S 23535=3 amecto 1/10: «4.5% evecro 1:4,5 1 1. JL
e Kak siuio 03 Taloniin,  CyHecrayior
‘ S cpejiiile Ans(paryMnl 1 CPE/UIHE BACCTONHITA
[ = | L7 1T 11 A HIBOKEL, (DI KOTOPBIX HPAKTHICCKH PCIKHM
i D e BLIXOANT  BUe,  navupas ¢ 3—4 M. Ta-

= e e e gan cpeanns anadparsa (~ 1:10) o

[ g ¢ ™R We®g cpeanes pacerosinie ((~ 8ar) oTMeucHbl Ha
5 R IIKATAX Kpacibivit touxamin. CrejpopaTenb-
I = G G LY v HO, B YCJIOBISIK XOPOUICTO OCRELLEHNsT MOXK-
| e s - HO MOIB3OBATBES YCTAHOBKONH 110 KPacHbIM
§ 8 _ == TOURAM ¥ He 3a00THTLCH O LHABOJIKE HA pes-
| @ | 1 1 KOCTD.
| o B ol 3apaaka annapata
— X 3apsaika annapara craigaprioeii (org-
- = ICHKOIT MOJKET NROHABOITECIL [a CBETY.
= O aroro tpedyeren:
L . OrgpeiTh KpLILIKY annapara, npeapa-
- PHTQIBHO NPHIOALISE NOOUepe/itlo obe npy-
e oo JKHHBL 3aMKd.
g 15 W R eue e 2, Copeate 3aigeflxy ¢ (OTOMICHKI,

[IPONYCTHTL  KOHEL  3ailuTioi  OyMdiu 3
Il




[1IeJib TPHEMHON KATYIIKH H TOAOTHYTH €ro,
saTeM, Bpallas rOJIOBKY MepeMOTKH, HAMO-
TATh Ha Kartymky 2—3 caos Oymarn.

3. ¥Gennuinucs, uro OyMmara HaTITH-
BACTCST NPABHJABHO, 34J0HTL  KaTyllKy C
[NIelKOi B HHMKHee THEe3j0 Koprnyca, 3a-
KPBITh  KPBLILIKY 11 NOJUKATH  IIPYAKHHDBE
3aMK4.

4, TloBepHYTH TOJIOBKY 3aCJ0HKH CMO-
TPOBOTO OKHA TIPOTHR UYACOROH CTPEJKH,
MEJIEHHO Bpallarbh TOJOBKY  TEePCMOTKH,
noKa 3a KpacHbiM UeLIYJIOHAOM le no-
AIBATCH CHAUAJIA CHTHAJLHbBIE 3HAYKH Ha 3a-
wuTHol Oymare, a szarem uH(pa «l»; 3a-
KPBITb 3aCJ0HKY, TMOCAE 4Yero anmnapar ro-
TOB K (hoTorpapuporatiio,

®ororpauponanue

BriGop pacnogoxeHust  anmnapara TpH
dotorpaduposanun  — 01HO H3 BechbMa
BaAHBIX YCJOBUIT, onpejesolliX KauecTBo
CHHMKAa, u Tpedyer ocoboro BHHMAaHHI.

MsGpaB TOUKy CheMKH M PpaHHIbl H30-
Opaxenns, HeoOXOANMO:

1. Ycranorure oObekTHp Ha (OKyc 00
Pe3KOCTH H300PAKEHAs Ha MATOBOM KpPyX-
K€ HJIM N0 LIKaJe PACCTOSHII,
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J—3aMOK KPBULKH BHIOMCKaTens; 2—
NPVICHHHLIE 33MOK KPLIUIKH  anfapara,
3—rof0BKA TNEPEeMOTKM TIMEHKH, ¢ —
npHeMHas KaTyllka; J—aanka aepia-
Tedn  KATYIIKH, G—CMOTPOROE OKHO,
7—TrON0OBKA 33CAOHKH CMOTPOBOTO OKHA,
S—KpLlUKa yrayonenus A XpaHenna
cECTOQHALTPOR




2. Yeranornth otBeperde JHadparMul.

3. ¥YCTaroninTh 3aTROp 11 HYIKIIVIO CKO-
POCTL 1 B3BCCTH CTO.

4. CnyetiTh saTRop.

5. Mepemotars nengy (cpasy e nocnie
CHEMKI, uToOfOB He 3alnITh), JUis 4ero no-
BEPIYTE  3ACNOMKY CMOTPOBOFO  OKIA U
[IABHO BPalllarh  roJonEy  [Mepevotid 10
HOSIBIeHI R caeiayiomed winppbl; 3aTey 34a-
CIAOUKY S3aKDLITD,

Paspanxa annapata

[Hocae  poeinannaroro (noghenero)
CHEMKA BUADXOTNMO TCPOMOTATL 3aULHTHYIO
ovaary moicngn o xonna, Momer  cpv-
YHTHCHA, HTO MO/ CAMBIT KOliell Bpalieiie r-
JOBKH 3aTOPMOMITCH BCIEICTRIE 30 LePIKKY
Gymari B HICGH  ADASI0HICH KATVIIKIT, He-
CMOTPSI Ha 3TG, MO0 (o3 ogaceHils pas-
PSLNTE Annapar ira CBeTy,

Jlrst paspsiin annapara Tpedyercs:

. OTKPLITE KPWILKY anmapara.

2. OrTanyTh 1 HEMHOO HOBCPHYTH FO-
JOBRY NepPeMOTKI.

3. BuinecTu 3a danky DaxkioHoM (a cedst
JAEPIATCL KATYIIRN 13 KOpnyea,

4. BLIHYTL BATYIKY ¢ sacuaroll mnieH-
KO, 3aKaenTs ce i yopartn J10 npoaBJIcHr,
14

[Ipn paspanke nelicTBOBATH OCTOPOMKHO,
qrolnl He ocnadiuTh HAMOTRKY H He 3acbBe-
THTE TLREHEY.

5. OcpofGo.npliviocs KATYIIKY nepecra-
BUTE M5 IEKHeNrO iesiid Kopoyvea B Jep-
MATCTH Tak, YTOOL ee TOpEW ¢ ﬂprCIﬂbiO
Oni HAMPARICH K FOJ0RKE ]1(‘1)0.MOTKH.

6. Depuyrn Jsep:artesin g ChOg MECTO
I, BPRpallad rofonKy 1'[(‘!19,\-1".3TKH no HACOBONM
CTpelike, }J‘E"JL-E,'!_I'I'I'hL'?I B TOM, MTO KFIT}('L]_H\'E]
BpalliaeTe.

Ofuue vkasanus

Annapat «/lofureisy, KAk 1 BOTKHH
TR IPaGop, TPedYeT CepeKinro H yme-
Aorg oGpaienns, Buyrpn ammapar ToJKen
OLITEH BCOT T HHCTLIM; HLLTDL 11 COPIHHKH, OCe-
JEST HA JIOBSPXHOCTIE DACHKN, Jal0T na He-
TATHHE HPOspLuiIe TOURE I MOPTAT CHIMOK,

Heansg ponyckarn 3arpsasnenist Jns u
MPHEACATLCA K UM [&0kllaMy, TaK Kak
10 MOMOT TOBPEAHTL MOBEPXHOCTE JHHN3
HOYEVILINTD PeskOCTh CHIMKOB,

[lpotupars oTLCKTHER MOMHO  TOMLKO

ST, JiyHile Boero Markoil BeICTHPAali-
HOIT MOJNCTHSHON  TPATOUKOT M BaTHbIM
TAMITOIOM (T1e Hasainas), Ipe/iBapaTeiIsHO
CAGPKE NOALINAR  Ha NOBEPXUOCTL  JIHIELL
[lpu cuipHLix  3arpgsHeHuAX MOKHO cMa-
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YHBATL TPSAMOYKY UMCTHIM cnupToM. Pas-
BUHUMBATL ONpPaBY W BbIHUMATb JIHH3HI
e paspeliaercs.
% #
*

Bouee noapoGHbIe CBEJIEHUS N0 BCEM BO-
npocay, CesizaHiibiM ¢ ororpadupoBanneM
(BbIAGPIKKH, MPOSBJICHHE, NPHMEHCHHe CBe-
TOGUJIPTPOB H HACAZOYHLIX JIHH3 M JP.),
MOZCHO TIOJYYHTDL B CHEHHANbHBIX PYKOBOI-
cTBax M cnpasBounnkax no (ororpadui.

OT2bIBBL U MOKETaHNs [POCHM HAMpaBs-
JATL 10 MecTy npuobpereiius anmnapara.




