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Mypsaes C. 1. Muxpodororpadus pas reosoros. M., <«Henpa»,
1978, 80 c.

B npenaaraemofi KHHre BrepBbie CBeJleHbl BCe H3BECTHble B NPaKTH-
Ke NMpHeMbl H MeTOAH N0 MHKpo(OTOrpadMPOBAHHIO reQJOTHYECKHX
o6nexTo. Cpein 3THX NPHEMOB YHTATENb CMOKeT BhOpaTh Haubogee
NOAXONsANIHE B 3aBHCHMOCTH OT MOCTaBJEHHBIX 3afad H HMeEIOUlerocs
oGopynosaunsa. OnucaHbl caMmoje/bHble KOHCTPyKuuH. Ilpeasnoxena
Tabauua JA  onpejlesieHHs BHIJIepKek npH GoTorpaduposannu,
InasHoe BHHMaHMe YIEACHO CheMKe NPO3PauHbIX nerporpadHyecKnx
WIHGOB, YKadaHol 0COOEHHOCTH CHEMKH HMMEPCHOHHLIX [penaparos,
MOJHPOBaHHLIX B NaJeOHTONOTHYECKHX ULIH(pOB,

Kunra paccunmTama Kak Ha TeoJIOTOB, BJAACIONIHX METONaMH MHK-
POCKONHMYECKOro HccaefOBaHHA H (ororpadupoBaHHs Te0JOTHYECKHX
00BbeKTOB, TAK H Ha CNENHAJHCTOB, MKeJalolHX OBJALETh OCHOBAME
MHKpodoTorpapuy.

Ta6a. 11, wa. 17, cicok jut. — 20 pass.
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NMPEAHCIIOBHE

dororpadus WHPOKO BOULIA B MPAaKTHKY NOHCKOBO-CHEMOUHBIX,
reosoropasBe0gHbX, TEMaTHYSCKHX HAYYHO-HCCJAEAOBATENbCKHX H
Apyrux reonorudeckux pabor. [Tourn Bce reosornyeckue OTHYETH B
HacTosllllee BpeMs HJIIOCTPHPYIOTCs (oTorpadusMHi, cpein KOTO-
pPBIX HE NocJefHee MecTo 3aHuMaloT MHKpodororpaduu. Opnako
GOABIIHHCTBO Te0JIOrOB HE HMEIOT BO3MOMKHOCTH IOJb30BAThCA YC-
JlyraMi ClienHajncToB B oOsacTH MHKpodoTorpadguu uiau jsabdoparto-
pHAMH, 0GOPYAOBAaHHEIMH MHKPO(MOTOYCTAHOBKAMH, @ H3TOTOBJSIOT
dororpaduu B ycaoBHAX, GAH3KHX K JMoOHTenbckum. ITpu jpocra-
TOYHOM ONBITE B TAKHX YCJIOBHAX MOXKHO IOJy4aTh BMOJHE YJIOB-
JeTBOPHTEbHBEIE MHUKpodoTorpaduu, oinako 4TOOB AOGHTbCA Yyc-
nexa, HepeaKo NMPHXOAHUTCS NMPOBECTH MHOIO 3IKCHEPHMEHTAJbHBIX
CHEMOK, HCIBITATh HEYAAuH, mpeojoserb ownGku. ABTOp Hajxeercs,
YTO TNpejaaraemMoe PYKOBOJACTBO OKa)KeT 3HAYHTENbHYIO [OMOIIb
BceM pabOTHHKAM TeOJOTHUECKHX OpraHH3alui, 3aHHMaOUIHXCsH
MuKpodororpadueii pasIHYHbIX Ie0J0rH4ecKHX 00BEKTOB.

CTyjseHTaM H CIELHANHCTaM-TeoJoraM, He 3HAKOMBIM ¢ OCHOBa-
MH (ororpaduu, caelyeT OCBOHTL ee Mo J60My MocobHio Aas Ha-
YHHAIOUIHX H O3HAKOMHTBCHA TaKkKe CO CHeLHaJbHBIMH PYKOBOMACT-
Bamu M. H. llpranosa, ®. C. ba6aukuna uan 9. C. Kpacuabuuko-
Ba u B. JI. Eroposa. JInuawm, cepbesHo 3aHHMalOLHMCsT MHKPOGOTO-
rpadueit B ycJoBHAX XOpowo oGopyaoBaHHO# (oTomabopaTOPHH,
MOJKHO pekoMeHaoBath kuury JI. A. ®eanna n M. §1. Bapckoro, a
Takxe NOApoOHBIe, HO HECKONBKO ycTapeBiuHe pykoBoxcrsa Y. Ilna-
aatGepa u JI. M. LlykepMaHa.
~ Aprop Bhipaxaer 6JarojapHoOCTb CBOHM YUHTE]sM, NpernofaBa-
Teasm Jlennurpaackoro yuusepcutera I'. M. Capanunsoii, B. B. Ta-
tapckomy u|Jl. I1. 3aiikuny I. Ge3 611aroTBOPHOrO BJIHAHHS KOTOPHX
NOSBJIEHHE 3TOi KHHIH OblI0 Gbl HEBO3MOXKHBLIM. ABTOp 61arogaput
Takxe corpyanukoB Skyrckoro ¢unuana CO AH CCCP B. B. Ko-
Banbckoro, B. M. Kunyna, A. B. Bapwasckoro, 0. §. )Knanosa,
I'. B. Crenanona, A. B. Heuunraiino sa noMous, okasaHHyio asTopy
BO Bpems pabOTHl HaJ KHHIOH.

Asrop Gyzner 61arofapeH YHTATENISAM, KOTOpble MOLENATCS ¢ HUM
CBOMM ONBLITOM, NPHULTIOT OT3bIBLI, COBETHI, MOMKEJaHHA, AONOJHE-
IHsT, ONMHCaHHA caMOJAENbHBIX npucnocobaennit u T. A. [Tucbma mnpo-
CHM HanpasasTh no aapecy: 677891, fkyrck I'CIT, UuctuTyT reoso-
rau APCO AH CCCP. .




TJIABA 1
NOJIYYEHHE ONITHYECKOIO H30BPAXEHHSA

ITpexje yeM NPHCTYNHTH K OMHCAHHIO PA3JHIHLIX METOAOB MHK-
podoTocheMKH, He0GXO4HMO BCIOMHHTb 3aKOHLI IOCTPOEHHS ONTH-
YecKOro H3o0parkeHHs M HeKOoTOpble dOpPMyabl, KOTopbie GyayT mo-
JIE3HBI B X0Je JaNbHEeHUEro H3JM0MKeHHs.

Xon nyuedt B 06neKTHBE

I'naBHOA 4yacTelo BCEX ONTHYECKHX CHCTeM, MPHMEHAeMBIX Aasd
nonyuenus Mukpodororpadui, sasiasercs o6beKTHB. OOLEKTHB
npejicrapaser coboii cobHpaTenbHyl0 ONTHYECKYIO CHCTEMY, COCTOSA-
UIYI0 H3 NMOJOMKHTEJNLHBIX H OTPHUATENbHBIX JIHH3, HMEIOIIHX OXHY
00IIYIO OCb CHMMETPHH, Ha3bIBaeMyI0 ONTHYECKOH OCbl0 OOBEKTHBA.
[Tpoxoas uepe3 coOHpaTe/bHYIO, ONTHYECKYIO CHCTEMY, JYY CBeTa
HEOJHOKDPATHO NPENOMJISAETCA H BHIXOAMT M3 00BLEKTHBA, H3MCHHB
CBO€ HalpaBjJeHHe B CTOPOHY onTHueckoii ocH. Ias ymo6ersa no-
CTPOEHHS ONTHYECKHUX CXeM [AeHCTBHUTENbHBIA XOJ Jyua ¢ NpenoM-
JIEHHEM B HECKOJNbKHX TOYKAX 3aMEHSIOT MHHMBIM XOJOM JIy4ed cC
npejsoMJieHHeM B ojHO# Touke. IlnockocTs, mpoBefieHHAaa 4epe3 3TH
MHHMBIE TOUKH NpeNoMJEHHs Jyyefl, Ha3biBaeTcsd IIaBHOH IJIOCKO-
cThi0 00bekTHBA. TouHee B 00bEKTHBE HMEIOTCA [BE GJH3KO pacmo-
JIO¥KEHHBIE TJIaBHbIE IJIOCKOCTH — Nepeanss u 3aanas (puc. 1), on-
HaKO a5 NpHOJHIKEHHLIX pacueToB paCCTOAHHEM MeXAY 3THMH
NJOCKOCTAMHE MOKHO npeHebGpeyb.

Jlyuu, uaymue napaJ/ejbHO ONTHYECKOH ocH oObeKkTHBA, mocje
NpeNoMJIeHHs TepeceKyT OCb B TOUKe, HA3LBA€MOH 3aJHHM TJaB-
HBIM oKycoM oObekTHBa. PaccTosinHe OT TOUKH TI€PeCeYeHHs raaB-
HOH TJIOCKOCTH 0O6BEKTHBA ¢ ONTHYECKOH OCblo A0 IV1aBHOTO (oKyca
HasbiBaeTcs raaBHBIM (QOKYCHBIM paccrosHHeM obwekTtHBa (f). ITo-
CKOJIbKY JIYYH MOTYT [IPOXOJHTL yepe3 oObeKTHB B 060HX HampaBJe-
HHAX, KaX/blii 00LeKTHB HMeeT JBa raaBHBIX (OKyca, ob03Hauae-
MBIX Ha Yeprexkax GykBamu £ u F’. Bece ayun, mpoxoxsiue uyepes
nepeAnuit raasHbli Gokyc F, mocae npesoMaeHHs HAYT Napaijenb-
HO ONTHYECKOH OCH OOBLEKTHBA.

Ecan ¢ ogHoi cTOpOHbI OOBRKTHBA pPAaCHOJOMEH KaKOH-AHO0
CBETALLHACA MM OCBELleHHBIH NMpeAMeT, TO H3 KaxK/0H TOUYKH Ipen-
MeTa Ha OODBEeKTHB majaeT nydyok pacxoasuraxcs Jjydeii. ITpoxoms
qyepe3 OOBEKTHB, JIyYH KayKAOro myuyka TPenoMasioTCs M, MOAYHHSA-
fick cobHpaTesbHOMY JeHCTBHIO OGDBEKTHBA, KOHUEHTPHPYIOTCA B
OfHOH TOuKe, o6pasysa JeiicTBHTebHOe H300paxKeHHe TOH TOUYKH
npeAMeTa, U3 KOTOPOH MOCTYNHJM JiydH JaHHOTO Nyyka. Tak Kak
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Puc. 1. Xox ayueit B obbextuse. F H
F’ — nepenunit u samunit ¢ioxycu, H
n H’ —nepemnss M 3aiHfAs TJaBHbIE

IA0CKOCTH O0BEKTHBA @ 2
I3 Wz, ;
Puc. 2. Cnocobnl MOCTPOEHHSI OnTHUEC- — : P B B
KOro H306paeHHs NMPH MOMOLIM: #

a — ny4kos Jyueit; 6 — ocefl nyuKkoB; 8 — ay-
wefl, OpOXOASmEX kepe3 raasHble (GoKyCHl
u neurp obbeKTHBA

00BEKTHE HMeEeT Kpyrayio ¢opmy, Bce ayuH, ofpasyiouiye AeiCTBH<
TeJbHOE H300pajKeHHe KaKOH-THOO TOYKH, COCTABASIOT JiBA KOHH-
YECKHX Myyka (B CeYeHHH — TPEYroAbHLIX), CAOXKEHHBIX CBOHMH
OCHOBaHHsIMH (pHC. 2, a).

IIpH mOCTpOEHHH cXeM XoJa Jydyeill B pas/HYHEIX ONTHYECKHX
cCHCTeMax HHoraa HM306pakaloT TOJbKO OCH Ny4YKOB, NepeceKaloliH-
ecst B neHTpe ofbekTHBa (puc. 2, 6). IIpu sTom moayuaercs, 4To B
06BEKTUB BXOJAHT CXOASALIHKCA NMYyUYOK JyueH, a BBIXOAMT M3 HEro —
pacxoasmuiica. Ha caMom jene pacxoasiTcs JIHIIb OCH NYYKOB, Jay-
yH e, HecylHe H300paKeHHe KaKof-1HOO TOUKH, HJIH, KaK NpHHSA-
TO TOBOPHTb, PHCYIOIUIHE 3Ty TOYKY, NPOXOJSIT uepe3 Bech NMPOCBET
00BEKTHBa H CXOAATCS B TOuKe H3o6paxeuus. Pasymeercs, ans
KaXJ0ro nyyka He HYXKHO TIOKas3blBaTh BCE JY4YH, PHCYLIHEe H300pa-
xenue. JocTaTouHO MMOKAa3aTh KpaiHdHe Jay4H aAHOO0 OAHH KpaiHHA
Jayd H ock myuka. [1osTomy Ha ueprekax oGbIYHO IOKA3HLIBAIOT MO
IlBa Jyua, HCXOAALIHX H3 ABYX TOUeK OObeKTa H CXOASIIHXCS B ABYX
TO4YKaX H300paXKeHHs.

H306paxkenne, co3fiaBaeMoe 00bEKTHBOM, MOKeET GLITh MOCTpOe-
HO Tpa)HueckH HJIH PACCUMTAHO aHaJHTHYecKHM nyreMm. [IpuGam-
JKEHHOe H300parkKeHHe Kako#-1HO0O TOUKH rpaHueck CTpOsAT cie-
Ayomum o6pasom. JIyd, HAYIHA BLOJb ONTHYECKOH OCH, NOCJe me-
peceueHns: ¢ raBHOH MJIOCKOCTbIO OGBEKTHBA NMPOHART yepes okyc
F” (puc. 2, g). Jly4, naymuii yepes doxyc F, mocre mnepeceueHus
€ IVIaBHOM IJIOCKOCTBIO 00BLEKTHBA MOHAET MapaJieNibHO ONTHUECKQH
ocH. Jlyy, mpoXonAlIHA Yepes TOUKY IepeceueHHs TJIaBHOM IJIOCKO-
CTH C ONTHYECKOH OCbI0 OOBEKTHBA H ABJIAIOIIMACA OCbI0 myuKa,
npofiger npsamoauseiino. ITepeceuenne Tpex ayueit gacr nsobpaxe-
Hue Toukn. [TocTpous TakuM o6pasoM H306pakeHHe ABYX TOYEK, MO-

JydyaeMm rpaguyeckd NOJOXKEHHE IJIOCKOCTH H306pa)keHHss H  Mac-
wTab H3o6pakeHHd.
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Puc. 3. Pasnuunble uacTHHe cIydaH noJyseHHs H300pareHuit NPH TOMOLIH

o06BeKTHBa:
. e d=2f, fd,uzf; 2 — f<di<?f, d:>2f; d—di=f,

=03 & — di<

A—d,=», d,=[; 6—d,>, f<d:<2(|;



FpadugeckumM METOAOM NOCTPOEHNs H306paKenus caelyeT noJjb-
30BAaThCSA TOJILKO [PH COCTABJEHHH COOTBETCTBYIOIIHX 4YepTemKei.
Jlns npakTHYECKHX pacueroB yaoOHee aHANHTHYECKOW METOJ.

BsaumocBasdb (GOKYCHOro paccTosiiHsl 0ObeKTHBA [, pacCTOSTHHA
oT 00beKTHBa M0 00BeKTa d; H [0 H3ob6pamenHs d; onpepenserca
GHopmyoi

% o A T (LD

Ecan o603HaunTh yepes [; paccTosHHEe MeXAy KakHMH-THGO ABY-
Ms TOYKaMH OO'beKTa H uepes [ — paccTosiHHe Mexay H3o6paxe-
HHSIMH 3THX JIBYX TOYeK, TO Macuita® u3obpaKeHHs ONpeIeauTes
dopMy0§i

B (1.2)
1 d,

[Tpn momoun 3THX JABYX (OPMYJ MOKHO HAXQAHUTHL JIOOYI0 H3
BXOAAIIHX B HHX BeJIHYHH, 3Hasi OCTAJbHbIE BEJHYHHBI HAH HX COOT-
Houwennsl. B wactHocTH, U3 3THX (QopMys Tak e, Kak H3 rpaduyec-
KHX TOCTpPOEHHH, MOKHO ONpe/ieJHTb 3aBHCHMOCTb MeX/y NoJoxKe-
HHEM B MpoCTpaHCTBe 00beKkTa H ero u3obpaxenus. Tak, ecau npen-
MeT yaajseH oT o6bekTHBa (d,—-°°), H306pa)keHHe NPOHIET yepes
raaBHblil Gokyc o6bekTHBa (dp=[). MacmTaG H306pakeHus A5

yjaaneHHux npeameros M = —d?— = (puc. 3, a). Ecnn  06BexT
1 1
NpHOJH3HTL K OOBLEKTHBY HACTOJbKO, YTO HCXOASIlME H3 KaXKAOi

TOUKH NpeaMera Jyyd o0pasyioT He mapajenbHbll, a KOHHYECKHH

Ny40K, H3o0paKeHHe YAaJUTCA OT 0OBbEKTHBA HA paccTOsiHHe dy =
daf

. Herpyano paccuurarh, uTo npH d\>2ff <d;<<2f H—%’—(-l-
s i

(puc. 3, 6). Ilpu d\=2f dy=2f u -zi =l.(pac. 3, 8), 2 npm

1

f<d,<<2fd,>2f n %> 1. (puc. 3, 2). Cnyuan, H306paKeHHBIE
1

Ha pHc. 3, a, 0O, <COOTBETCTBYIOT OOLIYHOH  (OTOCBEMKE,
Ha puc. 3, 8 — MaxkpodoTocheMKe B  HATypaJbHYl0 Be-
JIHYHHY ¥ Ha pHC. 3, 2 —MaKpooTocheMke ¢ yBEIHUYeHHEM H MHK-
podorocremke. [Ipu di=f dy=°, T. e. npesoMuBIIHECS JyYH IO
BBIXOZle H3 OOBEeKTHBA MOMAYT B3aUMHO NapanjensHo (pHc. 3, d).
Haxkonen, npu d,<f dp craHoBuTCs OTPHUATEJbHBIM. DTO 3HAUHT,
4TO H306paxeHHe HaXOAHTCS HE CIpaBa, a cjeBa OT OOBEKTHBA K
SIBJISIETCST MHUMBIM. DTO H306paX<eHHe HeNb3sl HENOCPeACTBEHHO 3a-
NeyaTyieTb Ha CBETOYYBCTBHTEJBHOM MaTepHaljie, HO MOXHO YBH-
JeThb T1a30M HJH fAaxe cpororpadupoBaTh, €CJIH NMOMECTHTh TIJia3
HIH Goroannapar npaseec oGbekTHBa. OOBEKTHB B 3TOM Cllyuae Aed-
CTBYET, KaK oOblYHAd Jyna (pHc. 3, e).

Ykazauueie GOpMyJIbl HE TOJNBKO OMHCHIBAIOT XOJA JyyeH TIpH
CHEMKE, HO M NO3BOJISIOT PEelllaTh HEKOTOPEIE NPAKTHUECKHE 3a7aYH,
BO3HHKAOLHE MPH MUHKPO(QOTOCHEMKE.
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Xop nyuedi B MHKpOCKONE

Buaumoe B MHKPOCKON H300pa)<eHHe cO3JaeTcd INpPH NOMOLILH
o6bekTHBa M OKyJaspa. OOBEKTHB co3faer AelcTBHTeNbHOE o6part-
HOe yBeJHUYeHHOe H3oOpajKeHHe npemapaTa MO cxeme, H300paKeH-
HOM Ha puc. 3, e (f<d,<2f; 2f<d;<°). [lanee nyun pacxoAsTCH.
B rnas moryT nomacTk TOJLKO JYYH, ofpasyioniHe yacTbh AeHCTBH-
TeJbHOTO H300paKeHHs, PaclOJOXKEHHYI0 MEXAY Iia3oM H 00bek-
THBOM. ITo3TOMY HEBOODY:KEHHBIM I/1a30M MOXHO HaGJI0ZaTh TOJMb-
KO 4acTh JIeHCTBHTENbHOIO H300paXKeHus!, pAcmoioKeHHyo Ha done
BBIXOJHOTO 3pauKka 0ObeKTHBA,

Jna paccmMaTpHBaHHS CO3/JaHHOTO OOBEKTHBOM H306paKeHHs
caAyxKHT oKyasap. IlpuMensieMble B cOBpeMeHHOH MHKPOCKONHH OKY-
JISAPBl COCTOAAT H3 JABYX NOJOXHTEJbHBIX JIHH3, HJIH CHCTeM (HHXK-
Hell — IM0JeBOfi H BepxHel — maaﬂoﬁ) H AHadparMsl ¢ MOCTOSIH-
HEIM OTBEpCTHeM, PACMOJIOXKEeHHOH 6JH3 nepe,cmeﬁ (mmxneri) ¢o-
KaJdbHOIl IJIOCKOCTH OKyJspa.

[ToneBast nmuH3a, WIH KOJNJIEKTHB, OOBLIYHO (oJyee AJMHHHODOKYC-
Hasfg M CAYXKHUT AJS YBeJHUEHHS MJIOLAJAH BHAMMON YacTH NOJSA 3pe-
Husi. [Ipn oTcyTeTBHE moJsieBOft MHH3BI NMyuH, o6pasyiollHe KpaeByio
yacTh H306pa)KeHHs, He MOMAJal0T B CPABHHTEJNBHO MaJieHbKOe OT-
BEDCTHE OKYJfipa, B 4eM MOXKHO® yOeAUThCH, eC/IH NMOCMOTPETh B MH-
KPOCKOIl Yepe3 OKyJfp, JHIIEHHbIH noseBoi JHH3b. ['1asHas AHH3a
o6biyHO Gonee kKopoTkookycHas. OHa Hrpaer posib JyNbl 415 BH-
3yaJbHOro HaOMIOJEHHS, CO3MAHHOTO OOBEKTHBOM AeiCTBHTENLHOrO
naobpaxenus. Jlnapparma orcekaer KpaeBhle JIy4H H TIPHAAET
n3o6paxenuio GopMy Kpyra ¢ UeTKHMH KpasgMH. B 3aBHCHMOCTH OT
KOHCTPYKTHBHOIO THNA OKyJasipa nepejiHuii ¢okyc u anadparma mo-
TyT pacnoJsarathcs JHO0 MexJy IIa3HOH M MOJNEBOH JHH3aMH, JH-
60 HHXKe 0GeHx.

Ilpn BH3yasJbHOM HCCJEJOBaHHH Ipenaparta JeliCTBHTeNbHOE
uszobpaxenne o6bekTa, co3laHHOe OOBEKTHBOM, COBMENIAlOT C IH-
adparmoii oxyaapa. I'1asHaa JuH3a, WIH OKyJadp, B [eJOM M0A0G-
HO syne (mo cxeMme Ha pHC. 3, ) cO31aeT MHHMOE TPSMOE YBeJH-
4YeHHOe H306parKeHHe NepBoHavYaJbHOTO AelicTRHTeNbHOrD Haobpaxe-
HHS WM MHHMOe o6paTHOe u3oOpaxkenue obbekTa (pHc. 4, a).

Ilpn BBeneHWH NONAPOHJA HJIH KOMMEHCATOpa MeXAy OGBEeKTH-
BOM H OKYJSIpOM MHKDOCKONA, TOCTPOEHHOTO NMO 3ITOH CXeMe, He-
CKOJIbKO HapymaroTes (pOKYCHPOBKA M KOppeKuHs cHcTeMbl. [TosTo-
My B HanGoJee COBEPIIEHHBIX MOJSPH3aNHOHHEIX MHKpOCKonax (Ha-
npumep, MHUH-8) ucnmonwsyiorcst Ty6ycHble auH3bl., Huxuaa tybyc-
Hasl JHH3a — OTpHUATEeJbHA, TpeBpallaomas CXOAAIIHECT NYUKH
Jydeil B napannesibHbie, a Bepxfigs — MOJOXKHTENbHASA, BOCCTAHAB-
JIMBAIONIASl CXOAHMOCTL Jayyell, MeXXAy STHMH JIHH3aMH MOXKHO BBO-
JUTh JONMOJHHTENbHBIE TJIOCKHE 3JeMeHTH 6e3 HapyLIeHHsI KOppek-
UHH ¥ (QOKYCUPOBKM CHCTeMbI. B cTepeocKOMHUECKHX MHKPOCKONAX
(MBC-2,3; MIIC-1,2) Ta ®e ueab NOCTHTaeTCss HHEIM nyreM. O6b-
eKT nomemtaercs Touno B okyce obvexrTnsa. Ilepsuynoe usobGpa-
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. jkenue GyaeT B 3TOM CJayyae COTJIacHO puc. 3, 0 OTHeceHO B Gecko-
| peunocTh. JleficTBHTeNbHOe H306paxceHHe (GOPMHPYETCH TONOXKH-
TenbHO TyOycHOl NHH30H. Mexay OOBEeKTHBOM H TyOYyCHOH JMHH-
; ‘Bbﬁ MOJKHO BBOJHTb HE TOJIBKO NMOJSIPOHABI H KOMIEHCATOPbI, HO W)

Puc. 4. Xoz ayueit B nnxpdcxone:

@ — NpH BH3YanbHOM HabaofeHHH; 6 — npH MHKpodoTOcheMKe OGLEKTHBOM MHKPOCKOODA;

8 — OpH MHKpodoTOoChEeMKe C HCMONb3OBAHHEM OKYAApa; & — npH MHKpodoTOChEMKe ¢ HC—

noab3oBanneM oGbekTHBa QoToannapata; 0 — npu MHKPOOTOCHEMKE € HCHOAL3OBAHHEM
TOMaJH

CJIOXKHBIE TaJIH/IEEBEl CHCTEMBI, MIO3BOJISAIOIIHE H3MEHATh YBEJHYEHHE:
MHKDOCKONA IPH 0JHOM 00beKTHBe, 6€3 CyIeCTBEHHOr0 HapylIeHHs
€ro (oKYCHPOBKH H KOPPEKIHH.

Tlpamenenne TyGyCHBIX JIHH3 He MEHsleT B NPHHUHMIE 3aKOHOB:
MOCTPOEHHS ONTHYECKOro H3oGpaxeHus. B jganbHefdmeM, TroBOps
0 moay4yeHHH H300pameHHs 0OBEKTHBOM MHKPOCKONAa, MH OyaeMm
HMETE B BHAY CHCTEMY OOBEKTHB-TYOyCHbIE JIHH3bI--TaJIHJ/eeBL!
CHCTEMBI, €c/IH TAKOBHIE B MHKPOCKONE HMEIOTCA.

- Yro6s monyunts GOTOCHHMOK o6bekTa, HEOGXOAHMO COBMecC-
THTh JEHCTBHTE/NbHOE H300pareHHe 3TOro 06beKTa €O CBETOYYBCT-
BHTE/bHLIM MaTepPHaJOM, HO BHIHMOE B MHKPOCKON H3006paKeHHe
SBJASIETCS] MHHMBIM H COBMECTHTb ero B C ueM-1H00 Henb3sd. Urolwl
NOAYYHTH JAEHCTBHTENIbHOE H300paKeHHe, HYXKHO JHOO H3MEHHTE
ONTHYECKYIO CHCTEMY MHKPOCKONa, NHGO NepeMecTHTb 06beKT OTHO-
CHTENBHO 3TOH cHcTeMbl. PaccMoTpuM yeThipe crmoco6a MONYYeHHS:
AEHCTBHTEIbHOTO H300paXKeHHss MEKpooGbekTa npu noMoiun: 1) o6s-
EKTHBa MHKpockona; 2) o6beKTHBA M OKyJaAfipa MHKpOCKOMa;
3) o6mekTHBa 1 OKyaspa MHKpOCKONa H o0beKTHBa doToanmnapara;

) O0BeKTHBa MHKPOCKONA H TOMAJIH.

B nanenefimem mul Gymem HMEHOBAaTb 3TH CHOCOGH N0 MOC/E-
HEMY 3JIeMeHTY ONTHUECKOH CHCTEeMBHI.
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TMonyuenne n3obGpaxKeHHs NPH MOMOLIH
00bEeKTHBA MHKPOCKONA

Jist nmonyyeHust AefCTBHTENBLHOrO H306parkeHHsi O6bEKTAa NPH
MOMOLIH 06bEKTHBA MHKPOCKONA A0CTATOYHO VAaNuTh OKyaap. ek-
‘CTBHTENbHOE H300paxeHHe GyJeT HAXOAHUTbCA BHYTPH TyOyca MHK-
pockoma, TaM, I/le paHbllle HaXoAumach guadparmMa OKyJasapa HIH
4yTh Bhime. YUToObl €ro yBuJeTb, HYKHO IIOMECTHTL TyJa MaTOBOe
crekn0. Ecan Ty6yc MHKpPOCKONA HECHEMHBIH, TO COBMECTHTb 3TO
‘H300paXkeHHe ¢ MAaTOBLIM CTEKJOM HJH HEraTHBHBIM MaTepHaJIOM
6yner TpyaHo. Uto6bl ero nmepeMecTHTb BBEpX, HYXKHO NMPH MOMOIIH
KpeMaJlbepbl MHKPOCKONA YMEHBIIHTh PACCTOAHHE MEXAY OOBEKTH-
‘BoM u npenapatom (d,). Torma cornacrno dopmyne (I.1) paccros-
HHe Mex1y o6beKTHBOM H H3oOGpaxenueMm (d:) yBenHUHTCS, H H300-
paKeHHe OKa)KeTcsl BbIle BepxHero KoHua TyGyca. Ecau ero coBme-
‘CTHTb CO CBETOYYBCTBHTEJIbHbIM MAaTEpPHAJIOM, HanpHMep, MPHKpe-
NMHB K BepxHeMmy KoHIy TyGyca dortokamepy 6e3 oObekTHBa, Oyaer
moay4yeHo (oTorpaduyeckoe u3obpaxkenne o6bexTa.

ITonunmas u onyckas TyGyc, MOKHO H3MEHSAThb NOJOMKEHHe H O]~
‘HOBDEMEHHO Maciita® H306pa)KeHHsl, He MeHsAs OOBEKTHBA, Kak
‘MBI 3T0 O6BIYHO nenaeM IpH pabote ¢ oroysesnynrenem. Oanaxo
N0Jb30BaThCH 3TOH BO3MOKHOCTBIO CJENYeT JHIIbL B ciayuae HeoO-
XOAMMOCTH, TaK Kak TMPHMEHseMble B MHKPOCKONAX 00BEKTHBH pac~
‘CYHTaHL Ha ONpe/e/eHHOe IpeJMeTHOe PacCTOsSHHe H Ha OIpese-
JeHHyI0 AnuHy TyOyca. Ilpu sHauuTeNbHOM H3MEHEHHH NPEAMETHO-
‘TO PacCTOAIHHSI B CHCTeMe HosBasercs cepHueckas aGeppamnus, Be-
Aymas K HekoTopoii norepe peskocTH. IIpakTHka mokasbiBaeT, 4TO
MPH HCNOJNb30BAHHH NJAHAXPOMATOB C HH3KHM H CPELHHM yBejaHue-
‘HUeM u faxe axpoMatoB 20 moTepsi pe3KOCTH He3aMeTHa H He Me-
‘IIaeT MOJIYUEHHIO BMOJIHE YAOBJIETBOPHTENbHBIX HEraTHBOB.

Xoa syueit B MHKPOCKOTIE NPH CheMKe 00BEKTHBOM MHKPOCKOINA
‘TIoKasau Ha puc. 4, 6. O6bexT pacnosoxeHn HeMHOro Huxke doxyca
-00bexkTuBa. M3o6paxkeHne cosjpaercsl BLllle BepxHero cpesa TyGyca
MHKpockona. [Ipuuuun noctpoenusi ¢ororpaduueckoro H3obpaxKe-
‘HHA Takofl e, Kak npu MakpodorocbemKe ¢ yBenuueHueM. Tybyc
MHKDOCKONA NPH 3TOM HTrpaeT poJb YAJHHHTEJIbHOTO KOJbIla, a OC-
HOBaHHe MHKpOCKonma — poJb wmraTuBa. [Tockonbky anuHa TyGyca
‘TpeBHmaer ABofiHoe ¢oKycHoe paccTrosHHe 0OLeKTHBa, H3o6paxe-
HHE TOoJy4yaeTcs yBeJHUCHHLIM.

Macmra6 usobpaxKeHHs1 MoxKeT ObITb ONpejeseH, ecaH H3BecT-
HO paccTosiHHE OT OOBEKTHBA 10 CBETOYYBCTBHTENBHOTO MaTepHala
{ds) u doxychoe paccrosiines o6bektHBa (f). ITo dopmyrne (I.1)

‘OnpefiessieM paccTOsiHHE OT mpemapaTa A0 o6bektnBa d, =

d—f "
Tloacrasnsas B dopmyny (1.2) nafizenHoe 3HaueHHe, MOMyYaeM
P SR o £ (13)
d; f
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Besanunna d;—f COOTBETCTBYET PacCTOSHHIO OT Bepxuero (oxyca
©OBEKTHBA 10 CO3/1aBaeMOro UM H300paKeHHs NPH YCTAHOBKE JJIs
BH3YaJbHOTO HaGJIOJEHHS HJIH, UTO MOYTH TO K€ CaMoe, 0 HHIKHe-
T0 doKyca OKyJsipa H HA3LIBAETCH ONTHYECKON AJNHHON TyGyca.

Ecnan BmMecTo QOKYCHOrO paccTosiHusi OOBLEKTHBA H3BECTHA CTAH-
JlapTHas MexaHudeckas AauHa TyGyca do (160 MM y o6bexkTHBOB
ana mpoxoadiuero csera H 190 MM — JJ1 OTpalKeHHOTO) H HOMH-

do—

HaabHOe yBenHueHHe o0bexTHBA V,g = ,» BbIpaxas [ uepes

do u V v moacrasnssa B dopmyay (1.2), noayuaem
M= (V4 1)—1, (1.4)
dﬂ

T. €. B HEKOTOPOM NPHOMHKEHHH (daKTHUYECKOe YBEJHYEHHE PaBHO
HOMHHAJBHOMY, VMHOXEHHOMY Ha oTHOUleHHe (aKTHUeCKOro pac-
CTOSIHHSI OT OOBEKTHBA 10 H300paKeHHs K CTaHLaPTHOMY.

Hs ¢popmya (1.3) u (1.4) caenyer, uro ecau do=dy, T. €. mNOJO-
JKeHne o0beKTHBAa M M300pakeHHsi OCTaJOCh TAKHM e, KakK MNpH
BH3yanbHOM HalaiofeHHH, T0 M=V,s T. €. yBeJIHUEHHE CHCTEMH
‘COOTBETCTBYET HOMHHAJBHOMY YBEJIHYEHHIO 06BEKTHBA.

HeckonbKo cioxHee pelleHHe 3ajiayd B TOM CJydae, ecH B Ka-
YeCcTBe M3BECTHOH BeJNHUHHE NPUHATH d,-|ds, T. €. pPacCTOAHHE TIpe-
TmapaT — CBETOYYBCTBHTeJbHBIA MaTepuas. OGo3HayuB AAS Mpoc-
10Tl d,-}+d;=a, nonyuaem dopmyay (I.1) B Buze

1 | 1

PRGN el SRl X

Ilocae oGeiuHbIX anre6panyeckHX mpeo6pa3oBaHHi NMojydyaeMm KBaj-
patHoe ypaBHeHHe d’—ad+-af=0, KOpHH KOTOPOro HMEIOT BHJ

.

a a?
dl_g 2 - -V 2 al . (15)
Ecau chemka Benercs ¢ yBesqHuYeHHEM, T. €. [;>[,, npuHEMaeM 1o
tdopmyne (1.2) dy>d;, a 3areM onpenensiem M=d, : d;. Hanuune
JIBYX KOpHefl MOKa3bIBaeT, 4TO NpPH 3afiaHHOM d;+ds cheMKa MOXKET
OBITH MpOH3BeJeHa B ABYX MaclliTabaXx — € yBeJHYEHHEM H YMeHb-
. leHHeM, B TO BpeMs Kak B NePBOM cJyuae NpH 3aJlaHHOM dy BO3-
MOXKHO mosyueHue H300parKeHHs TOJLKO B OJHOM MaclurtaGe.
OGparnas 3agaya 3akJA0Y4€TCA B OTBICKAHHH PAacCTOAHHA OT
00BeKTHBa N0 MJIOCKOCTH H306paxenus (dz) WAH OT o6beKTa [0
miockoeTH n3obGpaxenus (d,+d;) npu usBecTHOM (hoKycHOM pac-
CTOAHHA 00beKTHBA M 3aJaHHOM MacuiTabe yBenuuyenus. M3 dop-
Myan (1.2) naxomum dy=d, : M. TloacraBasisa 3TO 3HayeHHe d,
B hopmyay (I1.1), noayuaem

M 1 1

Orciona dy =f (M +1); (1.6)
I



- _ _fM+1) (M1 :
dytdy = LTEED . pm) =fUEEDT . 17

Caeaylomas 3ajaya, KOTOPYIO NPHXOAHTCSA PelaTh MPH HCIOIBb-
30BaHHH ONMTHYECKHX CHCTEM — oMpejaeseHHe HOKYCHOro paccTosi-
HHA o6bexTHBa [. DTa 3ajgaya no cymecTBy obpaTHa NepeuHCAeH-
HbIM BBbIlE. YCTAHOBHB Ha NPEIMETHOM CTONUKE 06bEKT-MHKPOMETp
H NOJYYHB €ro H3oOpaKeHHe Ha MaTOBOM CTeKJe HJH Ha CHHMKe,
onpegensioT Macwtab ysenndenus M no dopmyae (1.2) u paccros-
HHE OT OKyJsp-MHKpPOMeTpa A0 ero usobpaxkenus (d,+dp). Hz
¢opmyanl (1.2) cnenyer, uto dy=Md,. Bripasus d; uepes (d;+d).
noayvaeMm (d,+ds;)—d,=Md,, yto nocie o6HYHHX npeo6Gpa3oBa-
HHI 1O3BOJIAET BLIBECTH GOpMYy

dy +dy
< B S iy
OTKy/la
da e M (d, + d,) :
M-+ 1
IMoacraBasia 3Havenust d; u dg B popmyay (I.1), nonyuaem
M+1 ) M-+1
dy +dy M (dy + dy)

Lk
f 1
oTKyAa

jo M)

(M+1)2 P!

Moayuenue n3aoOpaxkeHuss NPH NOMOLLH
00BeKTHBA M OKYJsipa MHKPOCKONA

ITpu Bu3yanbHOM HAG/IIOJ€HHH OKYJAD CO3laeT MHHMOEe H300pa-
JKeHHe 00DbeKTa, KOTOpoe He MOXKET ObiTh COBMEILIEHO CO CBEeTOUYB-
CTBHTe/NIbHBIM MaTepHAJOM H 3ameyaTyieHo Ha HeM. J[efACTBHTeNbHO,
NOCKOJIbKY, H300pakeHue, co3flaBaeMoe 00LEKTHBOM =B OKyJaspe,
pacnonoXkeHo UyTh BHIe (POKyca ras3HONH JHH3bL, TO JY4YH BHIAAYT
H3 OKyJsipa PAcXOAMIIMMCA TYYKOM, H H300parKeHHs 3TOH TOUKH
33 mpeaenaMH OKyJasipa Mbl He moaydum (cM. puc. 4, a). Has nony-
YEHHHA JEHCTBHTENBHOTO H300paKEHHA MOKHO NOAHATH BECh OKYJIAp
HJIH TOJIbKO TJIAa3HyI0 JHH3Y Tak, 4ToGbl MepBHYHOe H300pamenne
oKkasagoch uuzKe doxyca okyasipa. [Ipu saTom BhILIE IIa3HOMH JHH3LE
NOSIBHTCA BTOPHUYHOE JeficTBYTeNbHOE H306paxkeHHe oObekra (cM.
puc. 4, 8). I'mazuas nuH3a, 6yfer AdeficTBOBaThb yXKe He Kak Jyna
(cm. puc. 3, ), a kak o6wextus (cM. puc. 3, d). Ilpu 3Tom paccro-
siHHe OT npenapaTa A0 o0beKkra COXpaHsercs, H chepHueckas KOp-
pexunst ocraercs HenapyweHnoit. HexoTopele (GHPMBI BhIDyCKaloT
cCenHajbHble OKYJApPH, IyasHas JHH3Aa KOTOPBIX MOMET mepeme-
1aThCsi COMNIACHO PACCTOAHHIO OT OKyjaspa [0 IJIEHKH H cHabXeHa
i2



cneunanbHoil mwKanoil. B komnaexkte -mammux . SCKH!
MHKPOCKOIMOB TaKHX OKyJAsipos Her. [Tostomy m.r;l egg;p,:%';ﬁc:::
TOMOLLH KPeMasbepsl YBENHUHTL DACCTOSIHWE MeXKAY Npenapatom
# obbekTHBoM. Torja corsiacio dopmyane (1.1) paccroanue Mex 1y
OOBEKTHBOM H H300paKeHHEeM YMEHbIUHTCS, a MeXKAy TJa3Holl JHH-
300t OKyAsipa H 3THM H300DajKeHHeM COOTBETCTBEHHO YBeNHYHTCH
(nnnHa TyGyca ocraercs nocrosunoit). Kak Tonpko mnocnennee
PacCTOsIHHE OKaMKeTCs Gosblile- (POKYyCHOTO PaccTOANMs  IJIa3HO
JIMH3BI, BHIE 3TON JIHH3bl TNOSIBHTCSH BTOPHYHOE AeilCTBHTENbHOE
HaoOpaiKeHHe, KOTOPOE MOeT GBITh COBMEIIEHO CO CBETOYYBCTBH-
TeabHHIM MaTepnasoM. I[To Mepe manbHeiiniero yBeqHUeHHs paccTod-
HHSl OT Tmpenapara A0 00bEKTHBA M OT NEPBHYHOro H306pazKenus Jo
rAa3Hof JMH3BL OKYJsfpa PacCTOSHHE OT OKyJasipa [0 -BTOPHYHOTO
M300pakeHHs U pa3Mepsl llocaeaHero 6yAyT yMeHbIIAThLCA.

CoazjraBaeMoe OKyJAspOM BTOPHUHOE JIeHCTBHTeNbHOEe H3006pake-
Hue Gyler o6paTHBIM 10 OTHOLIEHHIO K TEPBHYHOMY H306pa’keHHIO
¥ MPAMBIM 10 OTHOIIEHHIO K npenapaty. XoA Jydedl B MHKpOCKONeE
fIPH [OAYyHEeRHH AefiCTBHTEJNLHOTO M300PAJKeHHs ¢ yYacTHEM OKYyJs-
pa noxasan Ha puc. 4, 6.

YBeaHYyeHHe NMPH HCNOJB30BAHHH OKYJspa PaBHO TPOH3BEJEHHIO
«paKTHUECKHX yBeJHUeHHH 06beKTHBA H OKyJaspa. PakTHuecKoe yBe-
JiHyeHne oO6bekTHBA NIPH 3TOM COOTBETCTBYeT Hiau GJH3KO K HOMM-
paabHomMy. DakTHueCKOe YBeJHUEHHE OKYyJ/sipa HEeNOCTOSIHHO H MO-
weT G6pith BuumcieHo no Gopmyae (1.3). Ecau npuuats fox — ¢o-
KyCHOe paccrosiHHe IVIa3HOH JHHSBE OKyJaspa, ds — paccTosiHHe OT
3TOH JIHH3Bl [0 CBETOYYBCTBHTEJBHOrO MaTepHana, obliee yBenHUe-
Hie OyaeT paBHO

M=Vl (1.9)
fox
YBennuenue CHCTEMBI MOXKeT OBITh BHIPAXKEHO TaKKe yepes Ho-
MHHajbHOEe yBesqHuyeHne okyaspa. [Tocnennee ompenensiercss OTHO-
TUEHHEM PAacCTOSHHA HAHJy4lIero BHJEHH#, YCJIOBHO NMPHHHMaeMo-
TO paBueiM 250 MM, K QOKYCHOMY PacCTOAHHIO OKYyJsApa, T. e.

250
V = .
AT
Tlocaenosarensio Buipaxas B dopmyae (1.9) fox uepes Vg co-
Taacno gopmyae (1.10) monyusaem

b d—fx Y _y (szou _)
M_voﬁvm( = )_1,06 o —1). (L11)

-~ Beanunnn fox u d; B popmynax (1.10) u (L.11) o6asarenbHo
JO/KHLl ObITh BBIPAXKEHB B MHJIHMETPAX.
~ Hns  mukpodoTOHAcaNOK, HE HMEIONIHX COGCTBEHHBIX JIHHZ
@a’=125 mMMm), dopmyna (I.11) npuoGperaer Gonee npocToit BHA

M :voﬁ( V;" ! 1).

(1.10)
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Ilpu Hanuuuu coGCTBEHHOM JHH3bI HeOOXOAHMO BBOJAHTb KO3(-
(bHUHEHT Ha yBeJHUYCHHE 3TOM JIHH3bI, YKA3aHHOE B OMHCAHHH MHK-
podoToHacaioK.

Hekoropble 3aBOICKHE HHCTPYKUHH K MHKPOOTOHAcaJKaM Tpeiaraion
npubAHKEHHYIO hopmyay

M =V ";* ;

ABTOpE 9THX HHCTPYKUHH, O-BHAHMOMY, HCXOAAT M3 TOrO, 4TO, MOCKOJBKY JIH-
Ha KaMepel pasHa 125 MM, daxTiueckoe yBesudcHnHe oKyJasipa paBuo 125 : fox H,.
BEIpaxKas (POKYCHOE pAaCCTOSHHE Yepe3 HOMHHAJBHOE YBeJuueHHe 0o Qopmyne
(I.10), mpuxoaAT K BHIBOAY, 4TO (haKTHUECKOC YBeJHUEHHe OKyJsfipa paBHO MOJO-
BHHE HOMHHAJLHOTO.

Mul yxe 3uaem, uto MaciuTab H3o6paeHHa JNI0GOH MOJOKHTENLHOH ONTHYE-
CKOMl CHCTEMHl Ompele/serTcsi oTHoLleHHeM dy: dy, a ABTOPHl MHCTPYKIHI HCXOAAT
M3 HENpaBHJBLHOH NPEANOCHJIKH, 4TO NPH MHKPOGDOTOChEMKe NepBHYHOE H3006pa-
MeHne HaxoAuTcs B (oKyce okyaspa, T. e. diox=[ox. Ha camom e nene B pac-
cMaTpHBaeMoMm cayuae daox=125 MM < oo. CaenoBatesbHo, u3 dopmyast (I.1)
diox>fox, MO0 Jas 1OJAYYEHHS PE3KOr0 BTOPHYHOrO H306pazKeHHs NepBHUHOE:
n3obpamenne JO/KHO ObITh CMELIEHO BHH3 OTHOCHTEJNBbHO HHKHEro (oxyca oKy-

aspa, Orciona caenyer: M= d’ < ; Bripaxas [ox uepes HOMHHAJbHOE YBe-
1 OK -
angenne okyasapa Mox, no gopmyae (1.10) noayuyaem M<<0.5 Mo
IMpeanaraemas uHcTpyKUHAMH GOPMYJa MOMKeT NPHBECTH K CYIIECTBEHHO
HerounoctH, Tak, mas pasoGpanHoro® B MHCTpYKUHH npuMepa (oObekTHB 40X,
okyaap 10X) daxruueckoe yseanuenne OGyger 40-(0,5-10—1)=160%, a ne
200X, kaK caefyeT H3 HHCTPYKIHH.

IMonyuenune u3oGpakeHHs NPH MOMOILH
MHKpOCKona u o0beKkTuBa horoannapara

Ecan coBmecTHTh H306pakeHHe TOYKH, cO3JaBaeMoe OOBEKTH-
BOM, C (pOKyCOM r/1a3HOH JIMH3BI OKyJApa, TO 1O BLIXOJAE H3 OKYJsi-
pa JyuH, pHCyioLiHe 3Ty TOYKY, mofiyT mapamanenbHo. Eciu Ha HX
OyTH NMOCTaBHTb COOMPATEJbHYI0 ONTHYECKYID CHCTEMY, TO OHH CO-
O6epyTcsi B (POKaNbHOH MJOCKOCTH 3TOH CHCTeMbl H JAaAyT BTOPHY-
Hoe JleHCTBHTeJbHOe H300paKeHHe 3TOH TOYKH, KaK Ha pHC. 3, 4.
Ecan nepBHuHOe H300paiKeHHe HAXOAHTCA UYTh Bbillle HepeaHerc
doxyca raasHON JHH3EL, TO U3 Hee OGYAYT BRIXOAMTH PAacXoIsliiecs
nyuxH ayueil. OHH, BCTPETHB NOJOXKHTEIBHYIO ONTHYECKYIO CHCTEMY,
AanyT u3obpakeHue 4yTh JaJjblie rIaBHOH (OKaNbHOH NJIOCKOCTH
atoit cucreMbl. Ha 3TOM ocHOBaH TpeTHH cmocol nosaydeHHs H300-
PaxeHHs] — C HCMOJb30BaHHEM OOBEeKTHBa (oToannapara.

Xopa nyueil H3o6pakeH Ha puc. 4, . MHKpPOCKON B 3TOM cayyae
BBIIIOJHACT posib aoKaJbHON HacaJlKi K (poTokamepe.

Ecan mepsuuHOe H306paxKelhne HaxoAHTcs B (OKyce TI1a3HOM
auH3H (dy=fox), a BTOpHUHOE — B (OKyce O0GBEKTHBA KaMephl
(do=[xan), yBeNHUEGHHE CHCTEMBbl IJla3HAf JHH3a NAIOC OOBEKTHB
ONpEIeqHTCA COOTHOLIEHHeM HX (OKyCHbIX paccTosHuil. Bripaxkas
thoxycHoe pacCTOSHHE OKyJspa 4Yepe3 ero HOMHHAJbHOE yBeauye-
HHe, corsiacHo (opmyae (1.10) nonyuaem
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di R f«:an = VOIJK&N
d fex 250

Tlockoabky npH paGoTe ¢ OKyJIspOM YyBeJHUEHHe OOBEKTHBA COOT-
BeTCTBYET HOMHHAJbHOMY, oblllee yBeaHuenne GyLeT paBHO

M = VooV D228 (L12)

@oxycHoe paccTosiHHe OOBLEKTHBA KaMephl CJelyeT BEIpaXaTh
B MHJIJIHMETpaXx.

H3Becten apyroit cnoco6 cbeMKH MHKPOOGHEKTOB C HCHOJb30-
BaHHeM 00bekTHBa Kamepbl. CosJlaHHOe MHKDOCKONMOM H306paxke-
'HHE HEMOCPeACTBEHHO HJH C NOMOLIBIO JeMOHCTPAlUHOHHOR HAacalKy

- AY-14 npoenHpyloT Ha BepPTHKA/JbHBIH HJIH TOPH3OHTAJbHBLH SKpaH
(B mocaenneM cayyae 9KpaHOM MOXKET CJIYXKHTb NOTOJNOK) B TeMHOM
KoMHaTe. KaMepy ycraHaBaHBalOT Ha paccTosiHHH 1 M OT 3KpaHa
(nau OanzKe, ecJH N03BOJIsSeT KOHCTPYKIHA KaMephl) H doTorpadu-

~ pyloT nosayueHnoe usobpaxenne. HaBojika Kamepsl Ha pe3KOCThb
OOBIYHO OCYILECTBASIETCS € MOMOLIbIO PYJNETKH H INKaJbl pPaccTos-
auit. Ilockonbky anmapaTt ycTanaBJHBaeTcsi He NMPAMO TMPOTHB 3K-
paHa (9TO MeCTO 3aHATO MHKPOCKONOM), OOBEKTHB cjleayeT AHad-
parmuposatbh 10 1:8—1:11. Boijepxka npu Takoil cheMKe MOKET
H3MepATLCA MUHYTAMH.

Moayuenne W3o6paKeHuss NPH NOMOLIH
00beKTHBA MHKDOCKONA W TOMAJH

Ecnu na nytu aydeii nocie o0beKTHBA BBECTH OTPHUATEJbHYIO
ONTHYECKYI0 CHCTEMY — romadb, H300paiKeHHe HECKONbKO y/1ajHT-
csl oT 00beKTHBA H craHeT GoJsee KPynHbIM. ['omanb ycuauBaer 3a-
BHCHMOCTb MacwmiTaa H3o6pakeHHus OT AJNHHBl KaMephbl H HCIpaBis-
€T HeKoTopele abeppanuu oObekTHBOB. Co3laBaeMoe TIOMaJbior
H306paxkeHHe, TAK JKe KaK M CO3JaBaeMoe OJHHM OGbeKTHBOM, Gy-
JeT o0paTHBIM TI0 OTHOILIEHHIO K npenapaty. Xoia Jyuell B MHKpO-
CKOMEe NpH NOJy4YeHHH AefCTBHTEJbHOT0 H300parKeHHs ¢ MOMOILbIO
FOMaJiu moKasaH Ha puc. 4, 0.

yBEJIlfI'-IEHHe NpH HCNOJb30BAHHH IOMaJiH TakK 2Ke, KakK MPH CbhbeM-
K€ OKyssipoM, onpejesercss Gopmyroii (1.9), no dokycnoe pacero-
AHHE OKyJspa B Hell Haj0o 3aMeHHThb (POKYCHBIM paccTodHHEeM To-
MaJiy; ANs CTaHAAPTHHIX YCJOBHH CHEMKH — INPH NMOMOIIH MHKPO-

- €konos Ilomam P-112, P-113, P-312, JI-211, M=29 Ve.

j sy

Bribop cnocofa moaydeHus H3o0parKeHus

BriGop Toro uaiu unoro cnoco6a onpejensieTcst Kak TpeGoBaHHsA-
1, IpeabaBiasieMbIMH K (oTorpadusiM, Tak U HaJHUYHEM HIH OTCYT-
M TOro MJH HHOro oGopynoBaHHsl. KaxKiblii H3 - nepeuyHc/ieH-
CNOCO60B MMEET CBOH HEJOCTATKH H NMPEHMYIIECTBA W COOTBET-
0 CBOIO 06J1aCTh IIPHMEHEHH .



o HenaBHEro BpeMeHH OCHOBHLIM, €CJIH HE €JIHHCTBEHHBIM, CITO-
«000M CHUHTAJICSL BTOPOH, YTO OTPaxKeHO B GOJNBIIHHCTBE PYKOBOJICTB
¥ B DBosbmolt CoBeTcKoii DHUHKJIONEAHH. DTOMY crocoby OTHAIOT
MpeAnoYTeHHe KOHCTPYKTOPH MHKpOQOTOHacanoK. Teopus mopuep-
KHBaeT POJIb OKYJfpDOB B yCTDAHEHHH XPOMAaTH3Ma YBeJHYEHHS H
B BRIIPAMJIeHHH H300paxenus. Ha mpakThke, 0HaKO, CHUMKH, C/e-
JIaHHBIE C OKYJfpOM, 4acTO OKa3bIBAIOTCS MeHee Pe3KHMH, OCOGeH-
HO 10 KpafM, MO CPaBHEHHIO CO CHHUMKAaMH, CAENaHHBIMH OJHHM
OOBCKTHBOM, Jayke €CJH TOCJACAHHE BBLIIOJHEHH € HapylleHHeM
npeJIMeTHOrO0 paccTOAHHA 00beKTHBa. BepoATHO, MO3TOMY BTODOH
cnocob Bce GoJiee BLITECHAGTCH ADYTHMH, a ONHCAHHE HX MOXKHO
HaliTH ¥ B guTepatype. Ha npaktuke B Hacrosulee BpeMsi HaHGO/b-
LIHM pacnpocTPaHEHHEM IOJIb3YeTcs MepBLIH cnocod, YTO CBSA3AHO
C IIHPOKHM paclpocTpaHeHHEeM MHKDPOCKONOB CO CheMHBIM TyGycoM,
C XOpOIUHMH OOBEKTHBaMH, JalOWUMH IJIOCKOe H300paKeHHe, H
AUHPOKHM pacipocTpaHEeHHEM OJHOOOBEeKTHBHEIX 3epKaJbHHIX (DOTO-
kamep. C pacnpocTpaHeHHeM MHKpockomoB mapke Iloaam caenyer
«OKHIATB, 4TO B OyAylleM OH Bce Gonbuie OyIeT BLITECHATHCA YeT-
BEPTHIM CIOCOGOM.

[IpenmyliecTBO IePBOro cHocofGa 3akaiouaeTcss B KpalHel Mpo-
«CTOTE, JOCTATOYHO BHICOKOM KAYECTBE NOJYYaeMOro H300paxKeHHS H
BO3MOXHOCTH OXBATHTb OTHOCHTE/NbHO OOJBIIYIO TJIOLLaAb Ipena-
paTta. DTH JOCTOHHCTBA He PeasH3YIOTCS NpH paGoTe ¢ MHKPOCKO-
amiamu ITomam, Tak Kaxk Kpas y3KOro BBIXOJHOIO OTBepcTHA TyOyca
‘BHHBETHPYIOT H300paKeHHe H CHJABHO INPOABJIEH XPOMATH3M YBeJH-
yeHHd. K HegocTaTKaM MeToja clelyeT OTHECTH OTHOCHTEIbHO Ma-
B yron u3obpaxenus (mopaaka 12—15°). Tlostomy npu craH-
JapTHOH MeXaHH4YecKoH AauHe Ty6yca — 16 cM MoxeT GBITH MOJY-
YeHO H3o6pakeHHe, elBa kpowoulee kaap 24X36 mm. Herpyano
PACCUMTATD, YTO AJS NOJYyYeHHS H300paKeHUs Ha MJIACTHHKE pas-
MepoM 9X 12 cm paccrosiHHe OT OOBEKTHBA N0 IJACTHHKH IpPH-
4maoch 651 yBeauuuTh A0 70 cM! DTOT HELOCTATOK, a TakxkKe Heo6XO-
JIHMOCTb HCIOJAb30BAaHHA MAaTOBOTO CTeKJa JJsi HAaBOAKH Ha pes-
KOCTb OIPaHHYHBAIOT NPHMEHEHHE ONHCAHHOrO crnocoGa B OCHOBHOM
«CBEMKOH MaJo(OPMaTHHIMH 3€PKAaJbHLIMH KaMepaMH THIa «3eHHT»
B COYETAHHH C MHKPOCKONAMH CTAPhIX KOHCTPYKUHI.

Bropoii cnoco6 aumen atoro HexpocraTka. OH moasosasier Gosee
3thdexTHBHO U B Gosiee IHPOKHX Tpejenax H3MEHATh pa3Mep Kaji-

" pa U CTeNeHb YBEJIHUYEHHS NPH IIOMOIIM OTHOCHTEJbHO He3HaUHTeJb-
HOTO H3MEHEHMs PACCTOSIHHSL OT OKyJsipa 0 HeraTHBHOTO MaTepHa-
J1a. 9to o6ycaoBJEHO TeM, 4TO KpaiiHue MYyYKH JydeH, pHCYIOLIHX
‘u306pazkenne, NMPH HaJHUYHHOKYJfpa pacXoiaTcd Ioj OOJbLIHNM
YIJIOM, ueM NpH cheMKe 6e3 okyasapa. ITosTomy paccTosHHE OT OKY-
Jisipa o u3o6pazeHHs NPH TOM XKe pasMmepe KajJpa NPHMEPHO BTPOE
MEeHLIIe, YeM pacCTOsHHE OT 06beKTHBA J0 H300DaXKEHHS MPH ChEM-
ke 6e3 oxynspa. COOTBETCTBEHHO POCT PACCTOSHHS OT OKyJaAsipa A0
HeraTHBHOTO MaTepHaja, HeOOXOZHMBIN IS H3MEHEHHS CTeNeHH
yBeJHueHHs, GyfeT BTPOe MEHbIUMM. DTO NPEHMYIIECTBO MeTo/a
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CIOAb3YETCs IVIABHLIM 00Pa3soM NPH CheMke MVIACTHHOUHBIMH M3

poToHacajkaMH U ycraHoBkamu. OHO MOXKeT GriTh HCNONIb30BaHO
H CbeMKe MaJo(pOPMATHBIMH OLHOOGBEKTHBHEIMH  8epKaNbHLIMK
MepaMH THMA «3EHHT» TPH HEOOGXOAHMOCTH WIHPOKHX BapHauwmi
cmTaba yBeJHYEHHS H NPH CheMKe OOLEMHBIX 0GBeKTOB, Hanpu-
p B HMMEDPCHOHHBLIX Mpenaparax, Koria Gosblloe 3HAYEHHE Npu-
peraer rayb6una peskocTH. ITockoabKky KopoTko(oOKycHble 0Gbex-
Bbl HMEIOT 4pe3BbluaiiHO MaJjayio riayOHHY pesKOCTH, TO yBejHue-
€ OKyJasipa cJelyeT HCI0Jb30BaTh MPH Oosiee AIHHHODOKYCHOM
OBEKTHBE (B OCTA/JAbHBIX CJIy4adx Jydlle HCOOJb30BATb CHJBHBIN
OLEKTHB H Calblii okyaap). Ho npn Manbix yBeqHueHHAX PE3KOCThb
oGpazKenus, Aaxe MOJYYEeHHOro ¢ MOMOINbI0 cnelHaabHoro ¢oro-
gyasapa (10% u3 komniaexkra mukpockona MHMH-8), oxaswiBaercs
7K€, 4eM TNpPH HCNOJb30BaHHH NMepBOro crnocoba.

[TpenmymecTBo TpeTbero cnocofa 3akiaiouyaercss B HeoOs3aTesb-
OCTH CHEeIHAaJbHBIX MPHCMOCOOJeHHHA AJNA HABOAKH Ha Pe3KOCThb H,
aK CJe[CTBHE 3TOro, B BO3MOMKHOCTH HMCNOJIb30BaHHsA J1000H KaMe-
~ pbi. droT crnoco® OOLIYHO MPHMEHSAETCS IPH OTCYTCTBHH MaJjodop-
- MAaTHHIX OJHOOOBEKTHBHLIX 3€PKa/JbHBIX Kamep, MHKPO(OTOHAca10K
‘¥ ycTaHOBOK. Haunyuuine pesy/abTaThl OH JaeT NPH HCMOJb30BAHHH
anmapatoB ¢ paamepoM Kajapa 6X6 cm.

Chemka o0bekTHBOM (oToammapara ¢ [OMOLIbIO 3KpaHa 3Ha4H-
 TeIbHO CJIOXKHEEe TO HCMOJHEHHIO H MOXKET OBbTb HCNOJNb30BaHA
TOJALKO NMPH HaJHYHH TEMHOH KOMHATHI H MOIIHBIX OCBeTHTenei. 3a-

“ToannapatoM. Emle OXHO MPeHMYIIECTBO METOAa — BO3MOMKHOCTB
. JenaThb nepeil CheMKOH HaAMHCH H OTMETKH Ha 3KpaHe (Hampuwmep,
[a3BaHHsA MHHEpaloB), KOTOphle OYAYT BHAHLI HA CHHMKE.

~ Uerseprhiil cnioco6 AaeT HAHAYYIUIHE PE3YJbTAThI, HO €rO MPHME-
~ HEeHHE OrpaHHueHo mukpodoroycraHoskaMu M®H-2, mukpockona-
~ mu [Tonam P-112, P-113, P-312, JI-211 u wmeranjnorpadgu4ecKuMH
~ Mukpockonamu cepun MMM, B KOMNJIEKT KOTOPHIX BXOAAT rOMaJiH.

TJIABA 11
OBOPYJLOBAHHE AJii MUKPO®OTOCHBEMKH

Jaist yeneursoro ortorpadupoBanus WndoB HeOOXOAHMO HMETh
fIPH3AMHOHHBIT MHKPOCKON HJIH OGHHOKYJsp (B 3aBHCHMOCTH OT
HheKTa CheMKH) ¢ HabopoM OOBLEKTHBOB H OKYJSpPOB H OCBETHTe-
, hotokamepy (ammapar, MHKPO(pOTOYCTaHOBKY, MHKpOdOTOHA-
Ky HJAH PENnpoAYKUHOHHYIO YCTAHOBKY), MepeXoAHHK (B 3aBHCH-
H OT THIa TPHMEHAEMOH KaMepHl H crmocoba CheMKH), OfhIuHOE
A6opaTopHOe 06OpyAOBaHHEe — 6auoK, KIOBETH, NHHHET, KPacHYI0
MIy uiH (hOHAPh, YBEJIHUYHTEIb HIH KOIMHPOBAJbHYIO paMKy (B 3a-
cumocTH oT (hopmarta HeraTHBa M Tpebyemoro pasmepa oTmeyart-
pesak, BaJIMK, 3/eKTPOTJAHIEBATE/Nb HJIH CTEKJA0 JIJs TJIsH-
H$l, XHMHKAThI, HETATHBHLIH U NO3UTHBHLIH MaTepHAJbI.
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MuUKpOCKON bl

HauGosee yacTo npumMeHseMbie B reoJOrHYECKOi NpakTHKE MHK-
POCKONBI 110 HA3HAYEHHI0 MOryT GbiTh pasjeneHbl Ha CJAelyIOIHE
TPYMNIIbL:

1. IlonspusaunonHble MHKPOCKONLl A HCCJAEAOBaHHS NPo3pay-
HBEIX neTporpadguyecknx wWIH(QOB B npoxoasuiem cBere — MII-7,
MHWH-4, MUH-5, MUH-8, MUH-10, MIII-1, ITonam: C-111, C-112,
P-111, P-112, P-113, JI-211.

2. Muneparpaduueckue H Meraajorpaduueckue MHKPOCKOIL]
AJ1s1 HCCJIE0BAHHA MOJHPOBAHHLIX UIH(OB B OTPAXKEHHOM CBeTe —
MII-5, MHUH-6, MUH-9, MHM-6, MUM-8, MHM-9, MMP-2, [lo-
aam P-311 u P-312.

3. Bunokynspuble MHKPOCKONBI ANl HCCAENOBaHHS OOBEMHBIX
oobekToB — MBC-1, MBC-2.

4, YuupepcaJsibHble MHKPOCKONBI /ISl HCCAENOBAHHS NPO3PAaYHBIX
u noanposanubix uHgos — MII-3, MUH-6, npospaunbix mandos
H o0beMHbIX 06BekTOB — MIIC-1 A Ans Bcex Tpex 0OBLEKTOB
MIIC-2, MIICY-1.

5. Buomornueckue MHKPOCKONBI, HacTO HCMOJb3YEMBIE A H3Y-
UeHMSl NaACOHTOJOIHYECKHX O6BEKTOB, B YUaCTHOCTH B MaJHHOJOrHH.

Ilo ycrpoiictsy TyOyca 3TH MHKPOCKONH MOryT OhITL pasjene-
HEl HA LIeCTh TPYIIIL.

A. MuKpPOCKONBI € NPAMBIM MOABHXKHBIM TyOyCOM H UIHPOKO#
OKyasipHo#l Tpy6koit — MII-3, MII-5, MI1-7, MUH-4, MHH-5.

B. Mukpockonbl ¢ NpsMBIM HOJABHMKHBIM TyOYycOM H Y3KOH OKY-
aspHoi Tpy6koii — MHH-6.

B. Mukpockonsl ¢O ¢hbeMHBIM HAKMOHHBIM TyOycOM HJH ¢ GHHO-
KyasipHoit Hacagkoit — MHH-8, MUH-9, MHMH-10, MITI-1, IToram
C-111, C-112, P-111, P-311, Guonorayeckie MHKPOCKOIHI.

I'. BuHOKy/AsipHBIE MHKDOCKONBI C ABYMS HaK/JOHHBIMH TyGyca-
mMu — MBC-1, MBC-2, MIIC-1, MIIC-2, MIICY-1."

J. Mukpockonsl ¢ TPHHOKYAApOM H romansio — [losam P-112,
P-113, P-312, JI-211.

E. Merannorpaduyeckie MHKPOCKOMBI, HMeWUIHEe CIelHaJbHbIe
npucrnocobaenus aas Mmuxkpodororpadpuu, — MHUM-6, MHM-8,
MHM-9, MMP-2.

Bce mepeuncaennble MHKPOCKOMbI MO3BOAAIOT NMOAYUHTL CHUMKH
TeX 0OBEKTOB, ISl H3YYEHHS«KOTOPLIX OHH NMpeaHasHadeHnsl. Haubo-
aee yno6ust MHUH-8 u [Tonawm JI-211 ans npospaunbix mandos, Ilo-
aam P-312, MUM-8 w MMM-9 — nns monupoBaHHBIX. Haumenee
yno6uul TTosam C-111, C-112, P-111 u P-311. Cpeau npounx MHK-
POCKONMOB BLIGOpP Majo BAHAET Ha pe3yabTaThl cbheMkH. MHuoraa
BayKHEEe MHIAMBHAYAJbHbIE PA3JIHUHS ONHOTHNHBIX OGBEKTHBOB H
OKYNSIPOB.
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O6BeKTHBDI

pUMEeHsieMble A1 MHKPO(OTOCHEMKH 00BEKTHBL Pas/iHualOTCS
CTENEeHH COBepUIeHCTBA HCOpaBiaeHHd afeppauuii — axpoMarts,
aHaxpoMmarhsl, anoxpoMarsl, [JIaHHIOXPOMATH H MHKPOAaHACTHT-
THI; 10 HA3HAUEHHIO — ISl IPOXOASALIEro cBeTa (pacueTHas AJaH-
gybyca 160 My, To/UHHa nOKpoBHOoro ctexaa 0,17 mm) u aasa ot-
JiceHHOTO cBera (AaHHa Tybyca 190 MM, 6e3 MOKPOBHOTO CTeK/aa);

KYCHOMY paccTosiHHio H anneprype. Ha onpase o6bekTnBa 06bIu-
0 rpaBHpyeTCsl yBeJHueHHe OOBEKTHBA, KOTOpOe sABAsfETCH (PYHK-
jeil (OKYCHOro paccTofiHHA, 4YHCA0BAas aneprypa " 3aBOJCKOM
mep. Ha HexoTOpeIX 00beKTHBAX IPaBHPYIOTCA TakKiKe Ha3BaHHe
aBOACKAas Mapka.
TleTporpacuueckie MHKPOCKONBl YKOMIJIEKTOBAHBl OGBLEKTHBA-
MH — axpoMaTaMi H nyanaxpomaraMu (Ta6ua. 1). AXpomMaTaMu Ha-
3RIBAIOTCST OOBLEKTHBbI, HCNpaBJAE€HHEIE B OTHOUIEHHH C(epHUecKoH 1
pomaTHueckoil abeppaunii. [Ipocrefimnii axpoMar COCTOHT H3 JBYX
€eHHBIX JHH3 — NOJOXKHTENbHOI M OTpHUIAaTenbHOH. AXpoMaTsl,
[pUMEHseMble B COBPEMEHHbIX MHKPOCKONAX, 3HAUHTENBHO CJIOXKHee
~ H COCTOAT 43 HECKOJIbKHX NPOCTHIX HJH CKJIEEHHBIX JIHH3. CootBer-
~ CTBYIOUIHM 10A00POM JIHH3 A06HBAOTCA COBMELIEHHA H306parkeHuH
. A8 ABYX y4acTKOB CNeKTpa, Hanpumep st curero (A==486,1 )
¥ kpacnoro (A=656,3 4 p). Pokyc oCTANBLHBIX Jy4yeli HECKOJbKO
 CMEllleH, M3-3a Yero Aake B JY4IIHX axpoMaTax coXpaHseTcs Tak
 HaapiBaeMblil BTOPHUHHIH CNEKTP; 3TO 0COGEHHO 3aMETHO B OOBEKTH-
~ Bax ¢ CHAbHBIM yBeaHueHneM. OcraeTcs HeHCIPaBJIeHHBIM XpOMa-
TH3M yBeauueHHs (M300pakeHHe B KPACHBIX Jyuax OKa3blBaeTcs
KpynHee, 4eM B CHHHX, XOTHl H HaAXOAMTCH C HHM B OJAHOH MJIOCKO-
CTH), KOTOpHIH MOXKeT ObiTb yCTPaHeH TOJbKO NPHMEHEHHEM roma-
1M HAH KOMIIEHCAIlHOHHOTO OKYJspa, Y KOTOPbIX XPOMaTH3M yBe-
JMueHdsi umeeT o6paTHb 3HaK. TpeTHit HELOCTATOK aXpOMaTOB —
HCKpuBJ/leHue noas u3obpaxenusi. Ilpu BusyanbHoMm HaGioneHuH,
Jlaroflapsi aKKOMOJAalHOHHBIM BO3MOKHOCTAM IJ1asa 3TOT Heloc-
raTox nouty He 3aMereH. Ha MaToBoM cTex/e WM Ha HEraTHBe M3-
KPHBH3HBI H300PaXKEHHA PE3KOH OKasbiBaeTCH JIHIIb €ro cepeiu-
M HEpe3KHMH — Kpasi, WIH, Hao60poT, B 3aBHCHMOCTH OT TOIO,

a mukpodotorpaduu 6oaee nMPHUTOAHLl NIaHAXPOMATEl — Bbl-
KayecTBeHHble 0OBEKTHBE C XOPOLIO HCIPaBJeHHBIMH C(pepHue-
H XpoMaTHyeckoil abeppallMsMH H JalouiHe IJIOCKOe H300pa-
de. Bee nocsmenHue Mozend MHKPOCKONOB KOMIIEKTYIOTCA Tia-
OMaTaMHu U1 MajblX yBenundenuii (1o 9% ). Mukpockon [Tosnam
CHaO)KeH NnJaHaXxpoMaTaMH IJis BCeX YBeNHYeHHH, HO OHH
3HAUUTENbHBIH XPOMATH3M YBENHUEHHS H JOJKHBI HCIOJb-
CHl TOJILKO ¢ KOMIEHCANHOHHBIMHI OKYJfIPAMH WJIH TOMaJblo.
HKPO(OTOYCTAHOBKAX NPHMEHSAIOTCS MHKPOAHACTHIMATH —
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TaGauua 1

XapakrepucrTuka oﬁmumsua,-nmnnmux B KOMMIEKT HaubGonee
pacnpocrpaHennbix mukpockonos cepuit MII, MHH u Monam

Paape-
b - | Anep- JOnuna | dokycHoe | wiaio- T
:::f::‘e -r;ga oﬁ'bz:fr]m TY%’“. paccm:mne, c[;:;:. Mmpo::l:om
J MEM

2,6%| 0, Inanaxpomat 160 | 62,6 5,5 | MMomam P-113, JI-211

3x | 0,11 | Axpomar 160 | 40,0 2,5 | MII-3, -7

3,5% | 0, Inasaxpomar 160 | 29,9 2,8 | MMH-8, -10; [Ionam C,
P-111, P-112, P-113

3,7x1 0, Axpomar 160 | 33, 2,56 | MHH-4, -5, -6, -7

4,.7x( 0, Axpomar 190 | 33, 2,5 MISI—%QZ, IMonam P-311,

-31

8 0,20 | Axpomar 160 52 1,1 | MII-3, -7; MUH-7

9% 0,20 | TInanaxpomar 160 | 15,5 1,4 | MUH-4, -5, -8, -10; Io-
aam C, Plll -112,
P-113

9x 0,20 | Axpomat 190 | 18,1 1,4 | MUH-9; Tlomam P-311,
P-312

10x 0,20 | Maaxaxpomar |- 160 ) 2,7 | Monam JI-211

11x | 0,25 | Axpomar m. u.*| 190 ) 1,1 jMI/II-:Ii-Q; MMonam P-311,

: P

20x | 0,40 } Axpomat 160 8,4 0,7 | MII-3,-7, MHMH-4, -5, -7,
-8, -l() Mosay G,
PllI -112, -113

21X 0,40 | Axpomar 190 8.4 0,68 N{)HHQQ. IMonam P-311,
.31

25% 0,50 | Ilnanaxpovar 160 6,47 0,55/ [Momam JI-211

30x 0,65 | Axpomar M. u. | 190 6,2 0,45 MI/IH-29; [lonam P-311,
-31

40% 0,65 | Axpomat 160 4,35 0,60 MII-3, -7

40% 0,656 | Axpowmar 160 4,35 0,42| MMH-4, -5, -7, -8, -9;
IMonam C, P-111, -112,
P-113

40% 0,65 | Axpowmar 190 4,35 0,42 MPHI.';IQ [Momau P-311,

40% 0,65 | IMnamaxpomat 160 3,97 0,42| TMoaam JI 211

60x 0,85 | Axpovar 160 2,99 0,33| MII-3, -7; MHH-4, -5,
-6, -8, -10; Tloaaw
G PN, SIS

60x 0,85 | Axpowmar 190 2,99 0,33| ITonam P-311, 312

60X ,85 | Ilaanaxpomar 160 2,67 0,33] Ioxam JI-211

90X 1,256 | Axpomar 160 1,96 0,24| MUH-4,-6, -8

95X ,26 | Axpomar M. H. 190 2,0 0,22| MMH-9; TIlomam P-311,
P-312

100x | [,25 | Axpomar M. u. | 160 1,89 0,22 TMonam JI-211

* M. H. — s MacAAHON HMMEPCHH.
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OpOTKO(DOKYCHbIE 00 BEKTHBLI, TOCTPOEHHLIE MO THNY (oTorpaduue-
X. OHH HCNONBL3YIOTCA AN MaKPOCLEMKH H MHKPOCHEMKH HPH
HIX yBeaHueHHAX 6e3 oxynaspoB. Mukpodoroycranoska ®MH-2
abxena obbexTHBaMu koppekrap-(l:6,3; F=150 mm) u wukpo-
anap (1:4,5; F=100 mm, 65 MM u 40 mm).

- HomunajbHoe yBeJH4yeHHE O6GBEKTHBA BhUHCAAETCA 1m0 Gopmyne
(I.3) B nonoxennu tydyca AA8 BH3YAJbHOrO HaGJwoAeHHsA. Beanun-
o—f, T. e. paccTosiHHe OT 3aaHero Gokyca 0GBEKTHBA A0 Meped-
ro (pokyca OxkyJaspa (A0 NJIOCKOCTH H300pa<eHHs), Ha3biBaeTcd
THYeCKOli AnuHO# TyOyca. TakuMm 00pasoM, HOMHHAJbHOE yBeau-
He MOXeT ObITh OTpe/e]eH0 KaK OTHOLIeHHe ONTHYECKOH IHHbI
pyca K (OKYCHOMY DaccTOsHHI0 00BbekTHBA. OnTHYecKas AauHA
Oyca Aas pasHbiXx 00beKTHBOB pasanuHa. IlpubauaurtenvHo oHa
eT OBITh ONpe/eNeHa KaK PasHOCTh MeXaHH4eCKOH AJHHBI TyG6y-
160 mm aas nerporpaduyeckux MukpockonoB H 190 MM  jas
IHBIX) H (DOKYCHOTrO paccTofHHs 06beKTHBA.

- Uncaopas aneprypa Aisi BO3AYWHHX OGBEKTHBOB paBHA CHHY-
' OJIOBHHBI YTJ1a MEXKAY KpalHHMH 3 (QeKTHBHBEIMH JIyuaMd KOHH-
KOO CBETOBOTO MydYKa, BXOAsALLEro B 06beKTUB. 19 0THOCHTE/Nb=
- HeOOJIbIINX YIJIOB amepTypa NMPUMEpPHO paBHa OTHOUIEHHID pa-
yca ob6bekTHBAa K QOKycHOMY paccTosiHHIO. CrenoBaTesibHO, 3Ta
aKTepPHCTHKA O0beKTHBA NMPHMEPHO paBHA TMOJIOBHHE OTHOCHTENb-
IO OTBEPCTHdA, H3BECTHOro OOABLINHHCTBY (DOTOMIOOHTENEH MOM He-
bIM Ha3BaHHEM CBETOCHJA *, WIH, APYTHMH CJIOBaMH, anepry-
ofpaTHa Y/IBOEHHOMY 3HauyeHuio Xnadparmel. Has umMmepcHon-
00LeKTHBOB aneprypa onpeneasercs no GopmyJe

. o
A = nsin =

n — moKasaTeJb NpPeJOMJEHHS Cpelnl MeXKAy (POHTaJNbHOM
0/ 06bEKTHBA H NMOKPOBHBIM CTEKJOM (AJ1s KEAPOBOTO Macnaa
1,515).

OnHOI M3 XapaKTepHCTHK 00BbeKTHBA, BaxXKHoH Aaa GoTocheMKH,
€TCH OTHOCHTE/JbHOE OTBEpCTHE, Onpefensiollee HeoOGXOAHMYIO
paxKy. [Tpu oGrIUHO (oTochbeMKe, Koraa dy~f, OTHOCHTENb-
orsepctHe | : K paBHO OTHOLIEHHIO AHaMeTpa JAeficTBYIOLLEro
ctua o6bekTHBa D k dorycHoMy paccrosanio (1 : K=D/f=
D). Onnaxo yXe npu MakpoCheMKe ¢ YIIHHHTEALHEIMH KOJlb-
Korjia dp>>f, ANsi MPaBHJABHOTO ONpelesNeHHs] SKCIMO3HIHH
0 BMecTo oTHowenns D/f npumenaTts oTHowmenue D :dy. 3ITO
i Gontee BaXKHO Aa8 MHKpodororpaduu, rie paccTosHHe OT 06b-
A 110 CBETOUYBCTBHTEJNBHOrO MaTepHasJa He 3aBHCHT OT (oKyc-
PaccTossHuA o6bexkTHBa. B 3TOM C/ly4yae OTHOCHTE/JbHOE OTBED-

HOCHTeNbHOE OTBepcTHEe OOBEKTHBA OnpefenfeTcs Kak OTHOLIeHHe aWa-
OTBepCTHA OOBEKTHBA K HOKycHoMy paccrosumio (2R :f). Ceerocuaa 06b-
onpeneasercsds Kak OTHOWEHHe NJOUlaAN 3STOTO OTBEPCTHS K KBaapary
ro paccrosuus (7mR?:f?), 1. e. nponopuxoHanbRa KBaApaTy OTHOCHTEB-
perusi. Ha onpaBe GoTOOOGBEKTHROB FpaBHPYETCs OTHOCHTEbHOE OTBEp=
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crie onpeneasiercss oTHowennem |/K=D/d;. Tak kak A=R :[=
=D : 2f, cnenosarensuo, D=2Af n I: K=2Af:d,. W3 dpopmyan
(1.6) mns cayuasi, Korja ¢dakTHUCCKOe yBeJHUEHHEe COOTBeTCTBYET
HOMHHaJIbHOMy, t=dbo (V+1) cnepoBatensho, 1 : K=24/(V+1)=
=1:(V41)/24, r. e. nefictByoliee OTHOCHTEIbLHOE OTBEPCTHE T PH
MHKpO(bO‘TOC'bEMKe HPHMEPHO PAaBHO OTHOUIEHHIO YABOEHHOI ammep-
Typbl K YBelHYeHHI0 oObektusa. Buizepmka npn dprochemre 06-
pPaTHO NMPONOPLUHOHAJNbHA KBaJApPATy OTHOCHTEABHOrO OTBepCTHA. BHI-
YHCAEHHOe TakuM 006pasoM OTHOCHTEJIbHOE OTBEPCTHE OOBEKTHBOB
koneGnerca or 1: 14 no 1 : 35.

Paspemaiomas cuia o6beKTHBA HIH MHKPOCKONA ONpeaeaaercs
MHHHMAaJbHEIM DAacCTOSHHEM MexK]y ABYMS TOYKaMH 00BeKra, Ko-
Topble 00BEKTHB (HJIH MHKDOCKOI) MOMeT nepeiaTbh PasiejbHO, 1
BEIpaxkaerca B MHKpoHax. Ho paspemawomas cuna o0beKTHBa ellle
He OnpejensieT Pe3KOoCTh MOJYYEHHOrO C ero MoMouibio (GOTOCHHM-
kKa. [leficTBHTEIbHO, HEPe3KHIl CHHMOK, clenaHHbifl ¢ 6OJBUIAM YBe-
JHYeHHeM, MOXKeT nepejaTh GoJiee Me/IKHe AeTaJsH, YeM Pe3Kuit CHM-
MOK C MaJbiM yBeJHYEeHHEeM, TOYHO TaK e, Kak Ha oObIYHOM (oTO-
CHHMKE, CAeJaHHOM XOPOIUHM 0OLeKTHBOM, HO ¢ GOJBLIOTO PaccTo-
SIHHS, IeTaJH 00beKTa pa3HYalTCs XY¥Ke, UeM Ha CHHMKe, ceflaH-
HOM TJIOXHM OOBEKTHBOM, HO ¢ GJH3KOrO PacCTOSHUSL. Hosrouy B
doTorpadun ANs XapakTepHCTHKH KauecTBa o0beKTHBA paspemalo-
HIYI0 CHJIY HM3MEpAIOT MAKCHMAaJbHBIM YHCAOM MapaJiesbHbIX JIH-
HH#l PaBHOIl TOJIIHHLL C TIPOMEKYTKAMH MeXIY HHMH TAKOH e IIH-
PHHBI, pa3jleJbHO NepelaBaeMblx 00HeKTHBOM HA | MM JJIHHB 4300-
pasicenus. PesKocTb CHHMKa, a C/leJ0BaTeJbHO, . KayecTBO 00BbeK-
THBA TEM Bhillle, YeM GoJsbllie YHCIO Takux JHHHH. Uncaernoe 3Ha-
yeHue paspeuaiouiedl cHiabl B auHEAX Ha | MM usoGpaxenus (Rp)
MOZKHO BBLIYHCIUTB N0 (hopMmyse

1000

M’

rie N — paspewalomasn cujia o0bEKTHBA B MHKPOHAX 00LEKTa;
M — wmacmrad nzob6pakenus ((QakTHIECKOe YBENHUEHHE);
1000 — xo3addpuuuest, obyC/a0BACHHBI pasmmuem eIHHHIL H3-
mepennst (1 Mm=1000 p).

Pa3spemaiomasn cuia 06LeKTHBA ONpeLensieTcs B OCHOBHOM Tpe-
M axkropamu: audpakumeli cBera, HaJHUYHEM OCTATOUYHHIX abep-
pauuit, NorpemHocTbI0 ICTHPOBKH H (DOKYCHPOBKH cHcTembl. [Jlu-
(ppakuus cBera OrpaHMYHBACT TMpeAes]bHYIO, TEOPETHUECKH BO3MONK-
HYI0O paspewaiomyio cuiy QObekTHBa W corsiacHo ¢dopmyne AGGe
paBHa 0,6 A : A, rie A — JaHHa BOJHBEI cBera, A — yHcaoBas arn-
neprypa obbexTHBa. [Hdpakuus cBeta cKasbiBaeTcs TeM CHJAbHeE,
YeM MeHbIle OTHOCHTEJNbHOE OTBepcTHe (aneptypa) ob6bexkTHBa, M
HE 3aBHCHT OT KauecTBa mocnaeasero. Ecau Gbl yianock co3farh Hie-
albHBII OO0DBEKTHB, NMOJHOCTBIO YVCTPaHHB Bee abeppauuu, u Ao0HTDb-
CHl ero HaeanbHOH (OKYCHPOBKH, TO Takoil 06beKTHB HMea Gbl MaK-
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Y10 PE3KOCTb IIPH MaKCHMA/JbHOM OTBEPCTHH, MPHUEM [0 Me-
hpparMHpOBaHUA pe3KocTb Gbl mafana.
H (paKTOp ULEJHKOM 3aBHCHT OT KauyecTBa ONTHKH. B mio-
B/JAGHHLIX OOBEKTHBAX NJOXas KOPPeKUHs SIBISAETCH IJiaB-
[HHOH HEPEe3KOCTH CHHMKA. B COBpeMeHHBIX BHICOKOKayecT-
X 00BLEKTHBAX OCTaTOYHLIE abeppauuu ONpeAeNsoT Pe3KOCTh
OVIBIIHX OTHOCHTE/NLHLIX OTBEPCTHAX.
eTHH (akTop Hrpaer poab B OCHOBHOM NPH ChEMKE IpexMe-
MPOTSIKEHHBIX Ha IAyOHHY, H TaKie He 3aBHCHT OT KayecTBa
tuga. [1y6uHa pesxocTH 00LEKTHBOB TeM MeHble, ueM GoJib-
aneprtypa. [is 06beKTHBOB €O caaGHIM YBEJHYEHHEM U Ma-
aneprypoit nopsaka 0,10 ray6una peskocTH COCTaBJASET JOJH
IHMeTPa, a B BHICOKOANEPTYPHHIX HMMEPCHOHHBIX O0BEKTHBAX
HZKAETCs 10 MHKPOHOB.
VMEHbIUIEHHEM AeHCTBYIOMEro OTBEPCTHS OcTaTouHble abeppa-
H NOCJIEeACTBHA HETOYHOH (DOKYCHPOBKH YMEHBIIAIOTCH, HO OJI-
BPEMEHHO Bo3pacTaeT AH(paxuus Jyyei. Uem mydiie ucnpasien
KTHB H 4eM TOYHee MpOH3BeJeHa HABOAKA HAa pPE3KOCTh, TEM
SUIHM GyAeT OTHOCHTEIbHOE OTBEPCTHE, Aafolllee MaKCHMaJbHYIO
octb. OTcloza caeayer omHGOYHOCTh GLITYIOUEro cpean (oro-
HTesell MHeHHs, 4TO ueM MeHbule nuadparma, Tem pesue GyZer
ok. ns cospeMeHHBIX (OTOOOBLEKTHBOB, HANIpHMEp, MAaKCH-
bHasi pe3kocTh Hacrynaer npH anadpparme 8—11: Tlostomy
MHTLCH K YMEHbLIEHHIO OTBEPCTHA AHadparMmbl cjaeiyer JHIUb
H CHEMKE 00BEKTOB, POTAKEHHBIX B ryOHHY, KOI/la HeoOXO[H-
rayousa peskoctH. [1pun muxpodororpadupoBaHuu B 3TOM CJy-
€ CJeVeT HCMOMb30BATE OOBEKTHBLL C BO3MO2KHO MCHBIIEH anmep-
POIT, KOMIEHCHPYSI HEJ10CTATOUHOCTh YBEJINUEHUS HCIOJbL30BAHHEM
JIee CHIILHBIX OKVJSIPOB, pacTAz<eHHeM MeXa KaMepsl WJIH VBeaH-
HieM npu nedatH. B orauune or oTOOGBEKTHBOB 0OOBEKTUBBI
KpockonoB He cHaGxeuns! anadparmamu. Mckniouenne cocrapisi-
' maanaxpoMatuueckue o6bekTHBH 9%, 10% m 25%, umewiue B
IHeil ¢oKaJabHOH MIOCKOCTH AHadparMmy, NpeiHasHaueHHYIO AJs
BOTHl METOAaMH KOJbUEBOTO SKPAHHPOBAHHS H TEMHOTO  MOJS.
H CheMKe WAH(POB STHMH 06BEKTHBAMH IJIyOHHA PE3KOCTH BIOJ-
ocTaTouHa, AHadparMupoBaTh OGBEKTHB He CJAEAYeT, HO H NIPH
eMKe 00BbeMHBIX 00BbEKTOB BO H3GeKaHHE Ma/JleHHsT Pe3KOCTH B pe-
nbTate AH(pPaKIHH 3.v10yn0Tpe6me nuagparmoit He HyxHO. M3-
OTCYTCTBHSA JEJEeHHH Ha KoJablle AHadparMbl cjeiyeT MPOBECTH
PHX; NPHMEPHO COOTBETCTBYIOUIHI MOJOBHHHOMY DaCKpBITHIO AH-
arMel, H ONBITHBIM NYTEM ONMpereadTh HeOOXOAUMYIO BLILEPHKKY.
- Ilpu paGore ¢ ApyrAMH OGBEKTHBAMH HEKOTOPOE YyBeJHUeHHE
OHHBl PE3KOCTH MOXKeT OBITh JOCTHTHYTO YMeHbLIEHHEM amnep-
bl KOHIEHCOopa. CuibHoe nua(bpar!uuposamie KOHAEHCOopa
€ BeleT K yBennueHuio AHGpPaKUHM U CHHKEHHIO Kauyecrsa
PayKeHHs.
O6LeKTHBL MHKPOCKOMOB /I MPOXOASIIEro cBeTa pacCYHTaHbl
i oxpoBHoe crekao ToquHoit 0,17 MM M Ha ompelesneHHOe Npea-
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MEeTHOe paccTofgHHe (OT MOKPOBHOTO CTeKna A0 (pOHTANLHOI JAHH-
3bl oObexkTHBa). [IpH HecTaHAapTHON TOMMHEE CTEKJIa B HEM BO3HH-
KaloT abeppauuH, CHHiKalllue KauecTBo n3o6pakenus. K raxomy
Ke pe3yabTaTy NMPHBOAHT H3MEHEHHe MPeAMETHOro paccTOSHMUA,
npHueM abeppaulMH 3TH TEM CHJbHee, YyeM BHIIIE 4uHCJI0Bag anmep-
Typa o0bexTHBA. [IpakTHYECKH 3TO HMeeT 3HAaueHHe TOJBKO Aa8
00BeKTHBOB ¢ anepTypoit Gosee 0,60 u yB. 40% wu Boime. Ilpn ue-
NOJb30BAHHH MAacCJfHOH HMMEPCHH BJAHAHHE 3THX abeppauuii 3Ha-
YHTEJbHO CHHIKAEeTCHd.

OKyAsipbl ¥ rOMaJH

B coBpemenHbIX MHKPOCKOMAaxX NMPHMEHSAIOTCH Pas3JHYHbIE THIH
okynsapos. HauGosee pacnpocTpanensl OKyJasphl ['iofirenca (puc. 5,
@), cOCTOsIIIHEe H3 JBYX NJIOCKO-BHIMYKJBIX JIHH3 — TOJEBOil H rj1as-
HO¥, 0OpalleHHBIX BHIMYKJAOCTbIO K OOBEKTHBY, H AHadparMhl ¢ mo-
CTOSIHHRIM OTBEPCTHEM, OTCEKalouleii BPe/IHLIE KpaeBule JIYUYH H NpH-
Aaiomel moai 3peHHs ¢opMmy ueTkoro kpyra. B nmaockoctn auad-
parMbl, KOTOpas HaXOAHTCS MeXAy IIasHOH H MoJeBOil JHH3aMH,
TIOMelleHa CTeKAAHHASA TUIACTHHKA C NepeKpecTHeM, JHHEeHAKOH Hin
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Puc. 5. Okyaspsl # TOMaab:

a — okyasp Tofirenca; 6 — KoMNeHCAUHOHHBIA OKYJA§p; & — oKyAsp PamcieHa; 2 — oprocKo-
NHYECKHA OKYyAsp; 0 -- CHMMETPHUHLIl OKYJASP; € — roMajs
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‘B Mmukpockonax crapunix Moaeseii nepexpectue COCTOHT |
€ii, . IPHKNCCHHBIX HENOCPEICTBEHHO K Anadiparme, Oxkyas.
eHca NPeAHasHaenbl JUisi BH3YaJbHOTO HAOMIONCHNs ¢ pas-
H 0GBEKTHBAMH H HMEIOT HeOoJblloe COOCTBEHHOE yBeanye-
KOMILIEKTE CTaphiX MOJNSPH3aUHOHHEIX MHKDOCKONOB TpHMe-
okyasipsl ['oiirenca 5% (F=50 mm) u 8% (F=31 mm). [Tpn
0(POTOCHEMKE 3TH OKYJAADHl MOXHO HCIONb30BAThb TOJBKO /st
X yBeJHUYCHHH.

IMIEHCAIIHOHHbIE OKYJAPHI MOCTPOEHHI TO TOH Ke CXeMe, HO
CJAOMKHYIO IVIA3HYIO JHH3Y, COCTOAIIYI0 M3 JBYX 3/71eMeHTOB
5, 6). O6bluHO OHH HMEIOT GoJbliee COGCTBEHHOE YBeJHYeHHE
IHA8HAYEHB! /I BH3YyasibHOro HaOmo[eHus H (oTorpadupo-
€ MIaHAXPOMATaAMH H C CHJIbHBIMH aXPOMAaTaMH, NOCKOJbKY
HCHPYIOT XPOMaTH3M YBeJuueHHs 3THX oO0bekTnBoB. Komnen-
HHBIH OKyasp 10X (F=25 MM) BXOAHT B KOMIIJIEKT MHKPOCKO-
HH-9 u nekotophix MuKpojoTonacanok. Mukpockonsl [lonam
| KOMIIEKTYIOTCA TOJBKO KOMIEHCALHOHHBIMH OKYJASpaMi
0% n 16%, . ;
eUHAJBHO 118 MHKpodoTorpaguu npeaHasHauens  (GOTOOKY-
— KOMIEHCALIHOHHBIE OKYJSIpBl C IPOCBETJIEHHOH ONTHKOH,
i{ie OTHOCHTEJIbHO INJOCKOe H300parKeHHE, KauecTBO KOTOPOIo
aBHCHT OT AJHHBI KaMmepbl. B kommaekre MHKpockona MHH-8
ca okyasp «®oro 10%» (F=25 wmwm). POTOOKYASAPH BXOAAT
€ B KOMIJIEKT HEKOTOPBIX MHKpO(OTOHACAIOK.

OMHOKYJSIDHBIX MHKPOCKONMax HCMOAb3YIOTCH OKy/aspnl Pamc-
COCTOSIILHE H3 ABYX IJIOCKO-BBINYKABIX JIHH3, O6pallleHHBIX Bbl-
OCTSIMH Apyr K Apyry. PoKyc 3THX OKyJaspoB H nuadparma Ha-
ITCS - HHZKe MOoJIeBOH JMHH3LL (puc. 5, @). [loneBas nuH3a mnpm
He MPHHHMAaeT yyacTHd B (pOPMHPOBAHHH MEPRHYHOrO (mpoMme-
HOro) H300paiKeHHs, a TOJLKO HANpaBJsdeT JyyH B IVIa3HYIO

y.
Oprockoniueckie OKyJAApbl NOCTPOEHLI AHAJOTHYHO OKYyJAspaM
IMCeHa, HO MMEIOT CJA0XKHYIO Iria3Hyio JuH3y (puc. 5, 2). ITH
JAPLI OTJIHYAIOTCS OTHOCHTEIbHO MAa/biM (QOKYCHBIM PacCTOAHH-
[ COOTBETCTBEHHO OONBIIHM COOCTBEHHBIM yBeJanueHHeM H 60/b-
M YTJIOBBIM nojeMm 3peHua. Hapsay ¢ KoMieHCallHOHHBLIMH H (o-
OKyJAspaMH OHH MOTYT OBITh HCIOJb30BaHBI /i MHKPO(OTOCHEM-
Oprockonuueckue oxkyasipbl 12,6% (F=20 mm) u 17X (F=
5 MM) BXOAAT B KOMILIEKT MHKpPOCKONOB cepun MII.
HMMETPHUHBIE OKYJSPEl HMeloT G0JblIoe COGCTBEHHOE YBEJIH-
€ u npenHasHauyeHsl Aas (ororpaduposaHng co caabbiMH 00b-
amu (go 20%), mononHss TeM caMbiM 00/1aCTh NPHMEHEHHS
leHCaHOHHBIX OKYNApoB. OHM COCTOAT H3 JABYX - OJHHAKOBBHIX
€TPHYHO PAacClOJOKEHHBIX [POCBETJIEHHLIX JHH3 OTHOCHTEJIbHO:
moro auamerpa (puc. 5, d). Kaxpas aunza — axpomaTHuec-
CKJeeHHas M3 ABYX sjeMentoB. Cummerpuunnii oxyasp C15%
17 mm) BXoauT B KoMmmaexkT Mukpockonos MHH-8, -9.
Pexomennyercss noAGHPaTh OKyJspbl C TAKHM pacyeToM, uTOGbHI
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¢axkTHUECKOe yBeJIHYEHHE C yueToM Ja/ibHeHIlero yBeJHYeHHA NpH
meYyaTH NMPeBHIIIAN0 YHCIOBYIO anepTypy oObekTHBa He Oosee ueMm
B 500—1000 pas. Bosee cuibHOe yBeaHYyeHHe HA3LIBAKT Gecnoses-
HBIM HJIM TyCTHIM YBeJIHYEHHEM, TaK KaK OHO YKe He MO3BOJseT Bbi-
ABHTb OOJiee MeJKHE JeTajau H CONPOBOKAAETCH COOTBETCTBYIOULEH
norepeil pesxocTH. Takoe yBesHuenHe NPakTHIECKH NMOJIE3HO NPH H3-
TOTOBJIEHHH J€MOHCTPAIHOHHBIX OTNEYATKOB,

B cnenuanbHBIX MHKPO(MOTOYCTAHOBKAX, MeTanaorpaduyeckux
nerporpaduueckux Mukpockonax Ilomam P-112, P-113, P-312 =
JI-211 pns MMKPODOTOCHEMKH BMECTO OKYJSAPOB HCNOJAL3YIOTCS OT-
pHIaTe]bHLIE ONTHYECKHE CHCTEMbl — romanu (puc. 5, e), poab Ko-
TOpHIX 00paTHa POJIH IIOJIEBOH JIHH3bl OKyJAsipa; OHH CMOCOGCTBYIOT
yBeJHYeHHo noJsi n3odpaxenns. Kpome Toro, romaan KOMOeHCHpPY-
0T XpOMaTH3M YBEJIHUEHHS H KPHBH3HY H300paxKeHHSI 00beKTHBA.
Jlns BH3yaJbHBIX HaOGJIOJEHHI TOMalH HENPHUToJHB H NMO3TOMY B
KOMIVIEKT MHKPOCKONOB, He CHaGMKeHHBIX chnenHajbHBIMH IIpPHCIO-
coGneHHAMHU iia (oTorpatdupoBaHus, He BXOAAT.

IMockoabKy y OOBEKTHBOB C Pa3JHUYHBIM YBeJHUEHHEM KPHBH3HA
H300paxKeHnus HeOJHHAKOBA, H3TOTOBIAIOTCA FOMAJH PAa3JIHYHBIX TH-
nos (Taba. 2). B uneTpykunax kK npubopam ykasaHo, Kakue 06BEK-
Thl CJAEAYET HCNONAB30BaTh C TOIl HJAM HHOH roMaablo. Ckasannoe He
OTHOCHTCH K MHKpockomaMm cepyn ITonam, rae oana romann npume-
HAETCS CO BCceMH 00'beKTHBaMH. s

Ta6anuma 2
Tunul oreyecTBEHHLIX romaseii

Tun romanan 1222-}-}&1&?@ BxoaaT B KOMILIEKT
TFomam 11 —70,36 MUM-8, -9, PMH-2
Tomans IV —20,28 To e
Tomams VI —37,61 iy
Tomam ITonam —35,30 Mosam P-112, -113, -312, JI-211
KonpeHcopbi

Bce HaspanHble BbIIE MHKPOCKOMbBI, KpOMe OHHOKYJISAPHBIX, CHAO-
JKEeHbl KOHAeHCOpaMH — COOHpaTeJbHBIMH ONTHYECKHMH CHCTeMa-
MH, HanpaBJsoUHMH CBeT B 06beKTHB. B mukpockonax cepuir MII
n MHH naunGosiee yacTo MCnoJib3yercsi KOHAEHCOp C aneprypoi
0,85. Toabko npu pabore ¢ oObeKTHBOM 90% ciaelyeT HCNOabL3OBATh
cMeHHBII KoHAeHcOp c aneptypoit 1,25, o6s3aTesbHO € mnpume-
HeHHeM MacasHoft uMmepcHH. ITpu cbeMKe nepBbIM CHOCOOOM cia-
6bIMH OOBEKTHBAMM, KOT/la Ha INIEHKY MOMajaeT y4aCTOK mpemapa-
Ta, OONbIUKH, yem NPH BH3yaJbHOM HaOMIOJICHHH, MJOLIAAb, OCBe-
maemas Koujaercopom 0,85, okasbiBaeTcst HelOCTaTOYHOH. B sToM
cayuae CIeLyeT yCTAaHABJMBATbH CMEHHBIH KOHJEHCOP C amepTypoi
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0,22, KOTOPBI BXOAHT B KOMMIeKT Pe0POBCKOro CTOJMHKA H MHO-
PHX MHKpOCKomoB cepun MMH.

B mukpockonax cepun [Tonam aas npsMoro npoxoasmero csera
RBOIHTCH OTKH/iHAs JIHH3a, pacnojoXKeHHad HHIKe KOHIeH-
copa. Jlaa obbextuBoB 10X—60* Ha KOHIEHCOP YCTaHABJIHBAETCA
JNOMHATEIbHASL CheMHass JanH3a. C HMMEPCHOHHBIM OObEKTHBOM
0% ucnonbayeTca CHENHaNbHBI CMeHHBIH Konaerncop. Cneumanb-
anadparMel BCTaBAAOTCA 15 HaGmonenns u (ororpaduposa-
B TEMHOM M0Jie H MeToAoM (ha3oBOro KoHTpacra.

Mukpockonsr MIIC u MIICY ne umeior konaeucopos. Ilpu pa-
OTe C HUMH Mez1y OCBeTHTesNeM M npenapatoM HeoOXOJAHMO ycTa-
aBJAHBaTb MaTOBOE CTEKJO.

Ocserurean

. B kauectBe ocBeTHTeNel aas MHKpodoOTOrpadHH MOTYT mpHMe-
ATHCA PAa3jinyHbie HCTOUHHKH cBeTa. [1aBHble TpeGOBAHAA K HHM —
POCTOTA YCTAHOBKH, pPABHOMEPHOCTb OCBEIeHHs, HIOCTATOYHASN
fJ1a ¥ MOCTOSHCTBO CBETOBOro mortoka. BoabummucTBO OCBETHTENEH
(OMIVIEKTYIOTCSl CNeHaJbHBIMH NaMIaMH C MJOTHO HAaBHTOH CIH-
bl0, COOHPATENbHON JIHH30# (KOJJIEKTOPOM) H MPHCOBOIl MoJIeBOi
apparmoit. I HacTPOHKH OCBelleHHsl NpPeAyCMOTPEHa BO3MOK-
Th NPOJOJLHOTO NepeMellleHus maTpoHa c JaMNoi HIH KOJJeK-
a. HanGosee pacnpocrpanens ocsetutenu ¢ gammnoit CLI-61, 8 B,
Br, BcTpoennbie B Mukpockonst MHUH-8, MIIC-1, MBC-1 u 2,
CV-1, ocserutens OM-39 nas muxpockonos ITomam C-112 u
112, suemnne ocsetutean OM-9 n OU-9M. Eme 6osee ynoGHH
g1 Muxpodororpadun ocserutean ¢ noaHoi mamnoi KHM-9, 9 B,
B, Bcrpoennsie B Mukpockonst MIIC-2, ITonam P-113 n JI-211,
geruTenn ¢ aamnoit K-30, 17 B, 100 Br, BcTpoenusie B MeTanno-
padpuueckne MHKpockonsi MHUM-8, MHM-9 u MMP-2 u ycTaHOoB-
M®H-2, n Buemnnit ocserntens OM-24 ¢ pamnoit OI1-12, 12 B,
Br. 9tn ocBeruTenu Aaiot Gosee APKHil cBeT M CHaGMKeHL! aBTO-
chopmMaTopaMi H BOJbTMETpPAMH, TO3BOJSIONIMMH NOJAEPHH-
> APKOCTb JIAMIBl HAa NOCTOAHHOM YPOBHe NPH KoJaebaHHAX Ha-
€HHsI B CeTH, A B HEKOTODHIX CAyuasX H3MeHATh 3Ty SPKOCTh
MEHHTEJLHO K YCIAO0BHSAM CbeMKH. TONbKO Ans OTPakeHHOro
'a uenoabsywres ocseturean OM-12 (MHUH-6, MUH-9) ¢ nam-
CI1 80, 8 B, 9 Br u OIIOC-1 (ITonam P-311 n 312) ¢ nammnoi
1, 8 B, 20 Br.

Has mukpodororpadun He pPeKOMEHAYETCH YIpPOUIEHHBIE OCBe-
nu OM-37 or mukpockonos ITosam C-111 u P-111, He mosso-
liHe MpPOH3BOJANTL HacTpoiiky cBera no Kénepy. Tem ne meHnee
Kpafinem (ciydae OHH MOTYT ORIThb HCMNOJB30BAHbBI, 8 TaKxkKe OOLIY-
. MaTOBLIE JaMMOYKH, AHeBHOe He0O H jlajke KePOCHHOBAas NMaM-
Hckaiouenne COCTaBASIOT JIOMHHECUEHTHBIE JAMMBL, TIPH KOTO-
HEeJIb3sl CHHMATh ¢ Bbidepxkkoi 1/50 u menee u3-sa kojaeGaHuii
PKOCTH ¢ 4acTOTON MepeMeHHoro Toka (V JaMn HaKaJHBaHHA aM-
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IIHTYAa 3THX KoJeOaHuii He mnpeBbilaer 259 cpeiaHell spkocTH B
CYIIeCTBEHHO He BJHAET Ha NVIOTHOCTh MOJYYaeMbiX HEraTHBOB).

[Moasipouan cne'rocpimupbl

B nopasasiomem 6ONbIIHHCTBE CayuaeB AJasi CBEMKH B MOJSIPH-
30BaHHOM CBeTe J0CTATOYHO MOJAPOHAOB MHKpockona. Jas cweMkw
GObUINX Yy4aCTKOB UIIHGA NPH cBepXMaJ/bix yBeTHIEHHAX 6e3 MiK-
POCKONA JONOJAHHTENbHO HCIOJb3YIOTCA HaKJAaZHON TOJAPOHI M3
kommaekta MHMH-8 u ¢ororpaduuecknii noasipusauioHHbIi CBETO-
(HABTP (MOXKHO HCIOJNB30BATH JBa NMOJAPOHIA HJIH JBa CBETO(MHIb-
Tpa).

CBeTodHAbTPLl HE OTHOCATCHA K YHCJAY HeoGXOAMMOro oGopyio-
BAHMA, NMOJNYYaTb YAOBJETBOPHTEJIbHbIE CHHMKH MOXKHO H 0€3 HHX,
OJHAKO HX HCIOJb30BAHHE OTKPHIBAET AONOJHHUTENbHLIE BO3MOXKHO-

CTH yJAY4YIIeHHs KayecTBa CHHMKOB. MOXKHO YBEPEHHO CKas3aTh, UTO:

5TH BO3MOYKHOCTH GOJIBLIMHCTBOM T'€0JIOrOB HEJLOHCIONb3YIOTCS.

[To cmekTpanbHON XapakTepHCTHKE BHIEASIOT OXHOCTOPOHHHE,
HJH cpe3alollne, ABYCTOPOHHHE, HJIH 30HaJbHLIE, H HEHTpaAbHHIE
ceetouabTpel. [lepBble He NMPONYCKAalOT WJH CYLIECTBEHHO ocaad-
JSIOT JY4H ¢ AJHHOH BOJIHE, OoJibllell HJIM MeHbIIeH 3aJaHHOil.
310, HanpHMep, XKeJThie H OpaHiKeBLle CBeTOGHALTPH. Bropsie npu-
MEHAIIOTCA JAJA  BBIJEJIEHHS] ONpejleJleHHBIX YYacTKOB CleKTpa.
K HHM, B 4acCTHOCTH, OTHOCATCA 3ejeHble cBeTOGHABTPH. TpeThh
TOJIBKO Oc/1a6asAI0T CBETOBOH MOTOK, He MeHsis ero coctaB. Boamox-
HBl U MPOMEKYTOuHble BapHallHH, KOrja OJHH YYacTKH CIeKTpa cpe-
_ 3al0TCsi, JIPYTHE JIHlIL He3HAYHTeJNbHO ocaabJsioTed.

Ilo HasHayeHHIO CBETOMUJALTPH JeJSATCH Ha KOMIEHCHPYIOULHE,
KOHTPACTHPYIOIIHE, KOPPHTHPYIOIIHE, 3allHTHHE H CeJIeKTHBHEHE,
IlepBrie MpHMEHSIOTCA AJI KOPPEKTHPOBKH CMEKTPaJbHOIO COCTaBa
HCTOUHHKA cBeTa (HanmpHMep, CBeTO(MHJLTP AHEBHOro CBeTa NpH BH-
3yaJbHOM HaO6JI0JeHHH) HMIH s COIVIAcOBAHHA CIEKTPaJbHOH 4yB-
CTBHTEJBHOCTH hoTOMaTepHasa H ryasa ¢ Ue/blo YJAyUlleHHs [BeTO-
nepenayn (KenTo-3eJieHBl cBETOGHABTP B XyL0XKeCTBeHHOH hoTo-
rpaguu). Bropele cay:kat #as yBeJHUEHHA HJIH PeXKe YMEHbIICeHHs
KOHTPACTHOCTH MEXKAYy pa3/JHYHO OKpallleHHBIMH 4acTAMH 00BLeKTa,
KaK, HaIpHMep, ¥KeJTHH cBeTO(HALTP NPH cheMKe HeGa H 00JaKOB.
Tperbu BhiZensioT 06JacTH CleKTpa, Ha KOTOpPHE KOPPHTHPOBAH
TOT HJAH HHOH OOBEKTHB C LEJbI0 YBEJAHUEHHS PE3KOCTH H3oOpaiKe-
HHS, B Y4CTHOCTU 3€JeHBIH CBETOMHILTD MOMKET NPHMEHAThCH C
axpoMaTtaMH M muaHaxpomartaMi. ITpH cbeMKe HMMepCHOHHBIX Tpe-
napaToB KOPPHTHPYIOUIHI CBeTOMHJIBTD MOMOKeT H36aBHThCA OT
LUBETHLIX KA4€MOK, BO3HHKAOIAX npH OJH30CTH nokasaTeseil nper
JOMJIEVHs JKHIKOCTH W MuHepaja. K 3alUTHBIM oOTHOCATCA HEHT-
paasusie cBetoduastpul HC-2, HC-3, HC-8, npenoxpansiomue raas
OT CJAHIIKOM $IPKOro cBeTa, Temjao3aluTHEI duastp C3C-24, He
nponyckaomuii Huppakpacusie ayun, BC-8, npumensiomuiics 8 ro-
pax aasi 3allHTH OT YJbTpadHOJeTOBBIX Jayueil, H T. 1. CeJeKkTHB-
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Hble (u30HpaTe/bHble) CBeTO(GHABTPHI HCIOJAB3YIOTCH TOJBKO /IS
 creiHa/bibiX ChbeMOK B ONPEJeseHHBIX YuacTKax YJbTpadHoero-
Boif, BHANMOII HaH HHpaKpacHoii uacTeil cnekTpa.

- Yacto oauH cBeTOMHJAbTP MOMKET BHIMOJHATL Cpasy ABe WJIH TPH
: yuxuuu. Tax, KenTwlil cBeTO(GHJIBTP MOMKET OJHOBPEMEHHO YCH-
JINBATb KOHTPACTHOCTh BBIAEJIECHHA TOAYOOro MHHEpasa, yBeluuu-
k - BaTh PE3KOCTb 3a CYeT cOKpalleHHs BTOPHYHOrO CHeKTpa H ocaald-
. JIATb OOLLYI0 APKOCTh.

Porokamepbl

_ MmeoTess MHKPOCKONBI, KOHCTPYKTHBHO pacCUHTaHHBIE KAk MJisi
BH3YaJbHOTO HalJIONeHHs, TaK U Aas dortorpadupoBanus. Jdas no-
yeHHs Qororpapuil NpH NOMOIIH NPOYHX MHKPOCKOMNOB MOTYT
OBITb  HCIIOJIB30BAaHEl MHKPO(OTOYCTAHOBKH, MHKpPO(OTOHACALKH,
NPOAYKIHOHHBIE YCTAHOBKH H GOJbIIMHCTBO (poroannaparos. Ber-
p 00ycJOBIHBaeTCS KaK BO3MOMKHOCTSIMH T€0JIOra, Tak H Tpeo-
HHAMH, npexbaBaseMbiMi K dortorpadpuam. Ilo ycaoBusam nmprve-
His1 B MHKpodoTorpadun Bce (orokamepsl MOTYT GLITL pasjelie-
Ha YeThbIpe rpyImmsl.
1. 3epkaabpubie xkaMepbl, majodopmarubie («Crapr», «3edHur»,
\pucTaan», «KueB-10», «Kues-15», «3Dksakra», «IlpakTHka»),
eaHedopmatusie  oAHo0OBeKTHBHBEe  («Caator», «KneB-6C»,
pakTHcHKC», «IleHTakOHCHKC») H cpeanedopMaTHBIe ABYXOObEK-
Hble («/lio6utenn», «®@aexcaper»). HanGosee yno6Ha Kamepa
rapt». Ee mpeumyllecTBa 3akjioualoTcs B 0OJbIIOM JAHATIA30HE
epIKeK H BO3MOXKHOCTH yA4JIeHHS NMEHTanpH3Mbl. «3eHHT» GJa-
apsi cBOeil Ha/JeXHOCTH H YHHBEPCAaJbHOCTH HBJsETCA elBa JH
CaMblM pacnpocTpaHeHHbBIM CpeAH TreoJoroB QoroanmapaToM.
OCTAaTKH OOJIbIIHHCTBA MoOJeJeil — OTHOCHTEJBHO MeHbUIHH
nason Beepxkek (ot 1/30 mo 1/500 ¢) u HecheMHas TeHTa-
3Ma, KOTopasi NpH CbeMKe uepe3 MHKPOCKON TOJbLKO MellaeT H
{7KaeT TOYHOCTh HABOJAKH Ha pe3kocTb. Ecim annapat mocTosiHHO
O/Ib3YeTcs A8 MHKPOOTOCHEMKH, TO INEHTanpH3My Y Hero
0 caenath cbeMHoii (JlyroBvep, 1964). Haunmenee yaoGibl
OBEeKTHBHBIE 3ePKaIKH.
Bce ocranbhpie oToannapaTte, H3 KOTOPBIX IMPeANOYTHTEJIb-
kamepol ¢ kaapoMm 6X6 cm («Mckpa», «3dcradera»). Ilpoune
nnapatel  («®3[», «3opkuii», «3aps», «Mup», «lOHOCTb>,
ko/1», «Yaiika», «Cokon», «MockBa» u Jp.) NPHMEHAIOT TOJbKO
HCIEHHO NPH OTCYTCTBHH APYroil BO3MOMKHOCTH Ce/1aTh CHHMOK.
AMOYTHTENIbHEE KaMephl ¢ LEHTPOM THMKEeCTH, OJH3KHM K ONTH-
i OCH 00BbEeKTHBA, H YKOMILJIEKTOBaHHble OGbeKTHBAMH THIA
ycTap» c HOpPMaJbHBIM /I AaHHOro pasMepa Kajapa ¢oxyc-
pPaccrosnueM u cpefHeil cBerocHsol. He caeayer nosib3oBaTh-
TOKaMepaMH C WHPOKOYTroJdbHBIMH (B TOM uHcae «CMeHOMH»,
M), IJHHHO(DOKYCHBIMH H CBETOCHJIbLHBIMH OOBeKTHBAMH, TaK
HNEpBhie 1ajayT OueHb MeJKoe H300pa)keHHe H M03BOJAT HC-
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Nnoab30BaTh JHINbL YacTh IUVIOLWlAAH Kajpa, BTOpble, Hao0OpOT, —
CJAMIIKOM KpYNHOE, IJe JIHIIb LeHTpa/abHas 4acTb OKaX<ercsi Ha He-
raTHBe; Y TPeTbHX ke (HHOrZa Y nepBbIX H BTOPbIX) BO3MOIKHO CO-
NPHKOCHOBEHHE IepejiHeli JIMH3L ¢ IJIa3HOH JIHH30H OKyasipa, uto
3aTPYAHHT YCTAHOBKY ¢oToannapata M MOXKeT NPHBECTH K IOopye
aun3. Ilocnennee Moxer GBITh YCTpaHEHO TPH NOMOILH CHelNHAJb-
HOT'O H3rOTOBJIEHHOIO MEepexoiHHKa.

3. Muxpo(oTOyCTaHOBKH, KOTOpHIe BCJAEACTBHE CBOEl rpoMO31-

KOCTH H BBICOKOH CTOHMOCTH OOLIYHO HCHOJB3YIOTCH B yCJOBHAX
ob6opynoBaHHoIl JaGopaToOpHH.
. YcraHoBKa A MMKpPO- H MakpodoTtorpadupoanns PMH-2
COCTOHT M3 OCHOBAHHS C OCBETHTEJEeM, BepTHKaJbHOIl CTOMKH H
IJacTHHOUHOI Kamepsl 9X 12 cM ¢ MexoM, momyckaioumuM Gojbluoe
pactsxkenne. nsa onpejenenuss maciitaba yBeNHYEHHs Ha Mato-
BOM CTeKJe HMeeTcs IIKaJa ¢ uneHoii nesenus 1 mm. Kamepa ocua-
IleHa 3epPKaJbHLIM YCTPOICTBOM, MO3BOJISIOUIMM HABOAMWTh Ha pe3-
KOCTb B GoJiee y00HOM NOJIOKEHHH H IPH YCTAHOBJIEHHOH KacceTe.
Ilpu6Gop cHaGzKen TpeMs CTOJTHKAMH — CO(QHUTHBIM AJsi QoTOrpagu-
pOBaHHfA KaK MpO3payHBIX, TAK U HENpo3pauHbIX 00OBEKTOB pasMe-
poM 18X24 cmM u OOJALLIMM H MaJbIM OCBETHTENLHLIMH CTOJMAMH
AJs npo3payHbx 06bekToB pasmepom a0 100 u mo 50 MM — n ue-
THIpbMsi OOBeKTHBaMH ¢ (OKYcHRIM paccrosnuem 40, 65, 100 n
150 mm, mosBoasiomumn QoTtorpaduposars B MaciuTabax ot 0,5%
Ao 20%. MoKHO HCIOAB30BaTh TaKMe IJaHaXpOMaTHYeCcKHe 06DBeK-
THBH MHKpOCKonoB 3,5% u 9% ¢ doxycHeim paccrosnuem 30 u
15 mm. Oas dortorpadupoBanus mwangoB NpH cpeiHeM H GOJbIIOM
VBeIHUEeHHAX Ha cTog npubopa ycTaHaBIMBAaeTCsi MHKPOCKON c¢O
CHennaJbHON HacalKol H3 KOMNJ/eKTa ycTaHOBKH. McTounukoMm cae-
Ta CJYKHT BCTPOEHHBIH OCBETHTeNb MHKPOCKOIA, a NPH ero oTcyT-
CTBHH — OCBeTHTE/Nb YCTAHOBKH, NO3BOJAIOLIHII peryaupoBaTh sip-
KOCTh CBeTa NpH MoMollu TpaHcpopMaTopa H KOHTPOJHPOBAThH ee
IO BOJIBTMETPY.

MukpodoroycranoBka PMH-3 npennasnauesa ToabKO aas ¢o-
TorpaHpoBaHHsl ¢ MHKpockonoM. B ee kommiexTe ecThb chnenHanb-
Hasi HacaJlKa-NepexodHHK, YCTaHaBIHBaeMas Ha MeCTO CBEMHOro
HaKJIOHHOTO Ty6yca, 1 oKylnapHas TpyOKa, HO OCBETHTE/NbHBIE CTOJIbI
H O6'bEKTHBbLI OTCYTCTBYIOT.

B xauecTBe MHKPO(QOTOYCTAHOBOK MOTYT ObITh HCHOJIb30BaHB
PEnpoAyKUHOHHO-YBeJIHYHTe/IbHbIE ycTaHOBKH <«Besnopycss, «Mar-
Hudakc» U Ap., a TaKxke IJacTHHOYHBE (oToannapatsl «POTOKOP»
H «®K 13X 18», ecin Ajas HHX COOPYAHTh CIEIHAJbHbBIH ITATHB.

4, Mukpooronacangkn (M®H) B oTaHuHe OT YCTAaHOBOK He
HMelO0T pas[BHKHOro Mexa H liTaTHBa, a KpemsTCcH HeNOcpeACTBeH-
HO X MHKpockony. Bce OHH cHalXeHb OKYJAAPHOINl TPYOKOH HIH
TPHHOKYJSIPOM JUIsl ONpEJeJeHHsi rpaHHll Kaapa M (OKYCHPOBKH
00beKTa H IEeHTPAJbHBIM, HIH IITOPHBIM, 3aTBOpoM. M3 crapeix mo-
Jlesieil WIHPOKO pacnpocTpaHena Mukpogotonacaaka M®H-1, koro-
pas komnaekryercss anbo kamepoii M®K-1 pas naacrunok 6,5X
30 K



<9 oM, nu6o kamepol MOK-2 aas naacrnnok 9X12 em (obe ¢
TpaJbHBIM 3aTBOpoM), aH60 kKamepoit M®K-3 nas 35-muaan-
poBoii naeHkH (¢oroannaparom «30pKuii-3» Ge3 0OGbexkTHBA).
mepa MPK-2 cnabxena romanbio. B xopnyce muxpodotonaca-
HMEIOTCSl LIeHTpaJIbHBIH 3aTBOP M OTKHAHAA NpH3Ma, HaNpaBs-
Hlas MOTOK Jydeil Bo BpeMsi Bhibopa Kajpa H  (OKYCHPOBKH B
pyOKky. Bo Bpemsi sKcnosHunH nMpH3Ma aBTOMAaTHYECKH (TNPH IEHT-
a/JbHOM 3aTBOpE) HJH NPH NOMOUIH CHEeNHaJbHOTO phYara (mpu
gaMepe «30DKHiH-3» €O MITOPHBIM 3aTBOPOM) OTBOAHTCA C MYTH Jy-
qeil, H H306paXkKeHHe OKA3biBAGTCS COBMEIIEHHBIM € CBETOYYBCTBH-
gIbHLIM  MaTepHaJoM. ITa MHKpodoTOHacafka MoxkKeT ObiTh
pemvieHa Ha J0O0M MHKPOCKOIE ¢ MPSIMBIM MOABHXKHBIM TY6YcOM
amMeTpoM 35 MM.
- M®H-3 ykomnuekToBana KamepoH «3opkuii-3M» u cyllectBeH-
Ho He otanuaercss or M®H-1 ¢ kamepoit MOK-3. Dta nacanka, kax
W BCce MOCAeAYIOLHEe MOJeJH, paccyHTaHa Ha paboTy ¢ MHKDOCKO-
faMy, UMEIOIIHMH CBEMHBIH HAKIOHHEIT TYOYC.
. Peaxo oranyna ot Bcex npounx M®H-5, npexnasunauennas aias
MOJyueHHsT cTepeocKonnyecknx (ororpacduii o6beMHBIX OGBEKTOB.
)Ta Hacalka npejcTaBiser coboii kamepy «3eHHT», YKOMILIEKTO-
BAHHYIO YIJIOBBIM IT€PEXOJHHKOM, IO3BOJISIONIHM KPENnHThb ee K G-
HokyaspHoMy MuKpockony MBC uau MIIC-1. Hacaaka nossoaser
DJIYUYATH OJHOBpPEMEHHO JIBa CHHMKa (cTepeonapy) pasmepom 183
(24 mm kaxawlii. M3o6pakenne co3naercs oGbeKTHBOM MHKPOCKO-
a u cucremamu anauness Ge3 MOMOIIH OKyJaspa, YBenHUYeHHe Ma-
JIOE, COOTBETCTBYIOLIEe HOMHHAILHOMY.
M®H-7 u M®H-8 nosBoasiior dororpaHpoBaTh MHKPOOGBEK-
Tl Ha naacTHHKH ¢gopmatoM 6,5X9 n 9X12 cM M 1O YCTpOHCTBY
makn kK M®H-1 ¢ xamepamu MOK-1 u MPK-2, Ho paccunransr
a KpemJjeHHe K MHKpPOCKONaM cO cbheMHBIM TyGycoM. Bwmecto oT-
HAHOH NPH3MBL OHH CHabXKeHB NPH3MOI-KYyGOM ¢ NOJYIpospau-
HBIM CBETOJNENHTENbHEIM MOKDPHITHEM, MO3BOJISIOUIAM OJHOBPEMEHHO
'{go'rorpa(bnpona'rb o0BbeKT H HabaogaTh ero B BH3HPHYIO TPYOKY.
Ilpn cremMke HensMeHsIOWIHXCST 0OBEKTOB 3Ta 0COOEHHOCTL HHKAKHX
NPeHMYIeCTB He AdeT, HO SIBJISETCH CYUIECTBEHHON MOMeXoil mpH
' pa6oTe B MONAPH30BAHHOM CBETE, MOCKOJbKY CBeTOAeNHTe/NbHOe mo-
 KpLITHE He TOJIbKO yMeHbIaeT OGLIYI0 OCBELIeHHOCTL Kajpa, HO H
noasipuayer cser. M@H-7 cuaGxkena coGcTBeHHOR MHH30H ¢ KO3(-
- ¢namentom yBennuenus 0,5%.

M®H-9 no yerpoiictBy 6au3ska k M®H-7, no BmecTo KacceT
- cHa6)KeHa aJanTepoM NMOJ POJHKOBYIO NMJEHKY. Ajantep 3TOT npem-
- craBaseT coboit Kopnyc KaMmepbl «3cradera» H M03BOJIfET CHHMATh
- 12 xazpos noapan. CoGcTBeHHAs HH3a HMEET KO3(h(pHIHEHT yBeaH-
uenus 0,7%.
M®H-11 aBasietca naasueiium passutnem M®H-3. Ouna cua6-
- JKeHa TPHHOKYJSPOM CO CBeTOJeJHTEeJbHOH NpH3MOii H peBoJbBe-
POM C YeTHIpbMS§ JHH30BHIMH CHCTeMaMH, TPH M3 KOTOPLIX MO3BO-
3t




Jgior uaMeHaTh Macmitab yBeanuenus (1,1%; 1,6% u 2,5 ), a uer-
Bepras HCMOAb3yeTcss nNpH HacTpoitke ocpemenns. Hacanka
KOMILIEKTyeTcs: KaMepoii «30pKuii-4».

M®H-12 3anuMaer nojoxKeHHe, MPOMexKy-
tounoe Mexay M®H-3 1 MOH-11. Ona cnat-
JKeHa CBETOLEJHTeNbHOH NpPH3MOIl, OKyJsAp-
HOlt TpyOKoii, JHH30i ¢ yBeaunyenueMm 05x u
KOMIJIEKTyeTcsl ABYMsl (POTOOKyJIsipaMH H Ka-
Mepoit «30pKHit-4».

M®H-13 asasercs yaydlleHHOH MOAE/bIO
M®H-9. B kauectBe ajantepa HCIOJb30BaH
kKopnyc kamepot «HMckpa».

Muxkpodoronacanka M®H3-1 npencras-
ageT coboi aBTOMATH3MDPOBAHHLIH BapHaHT
M®H-11 c s1eKTpOHHBIM YCTPOHCTBOM JJIfl
ABTOMATHYECKON YCTAHOBKH 3KCIO3HOHH H
CIenHaJbHOil  37MeKTpHUYecKol  (doTokamepoi
®KM-1.

B E AN N MukpodoroHacaaKy MOMKHO H3TOTOBHTD
MHKPO(OTOHACALKA ceonmi cuiami. CamonenpHas Hacajka npesi-
cTam/sieT coGoil JAepeBSHHbI CBETOHENPOHH-
LaeMblii AIIHK, BHelIHee cedyeHHe KOTOPOTO
PaBHO BHEUIHeMY pasMepy NpPHMEHAeMOH KONHPOBaJbHOH paMKH
(puc. 6). Hauna sumuka IJas NOJAYUYeHHS NPAMOYTOJIbHONO HeraTusa
9X12—30 cMm, 6,5X9—22 cm, Kpyrioro HeraTHsa JIHaMeTpOM
9cm — 18 cm u 6 cm — 12,5 cm. C oAHOro KoHUA SIIIHKA KPENHT-
cfl KONHPOBadbHAsl paMKa, ¢ APYroro — MeTaJJHyecKas NJacTHHKA
ToMUHHON 1,5—2 MM C oTBepcTHeM B lEHTpe H cO CTaHAapTHOH
peapboit M 39X 1 mna KpemieHHs K MHKPOCKONY dYepe3 Nepexof-
HHK. MOXHO HCNOJB30BaTh INIACTHHKY Toamuuoit 0,5—1,5 MM ¢
KPyIJLIM OTBepcTHeM auaMerpoM 39 MM, KOTOpas 3aXHMaercs
MeKAy ABYyMs YAJHHHTeJbHBIMH KoJbuamu, s paGoThl ¢ MHKpO-
CKONIOM, HMEIOUIUM MOABHKHOI TyOyC M LIHPOKYIO OKyJIApHYIO Tpy6-
Ky, BMECTO IIJIJACTHHBl MOXKHO NOCTaBHTb MHOTOCJIOHHYIO (haHepy HJH
AHCKY C OTBepCTHeM, TOYHO MOJOTHAHHLEIM K OKYJIApPHOH TpyOKe
(nnamerp 34,8—35 mm). Jlauna HacagKH B 3TOM clyyde MOMKeT
ObITh BBOe MeHbIle. Bo Bcex ciyuasx paMkKa JoJxKHAa ObITh CTpoO-
ro MepneHAMKyJsipHa ONTHYECKOli OCH MHKpockoma. Buyrpennue
CTEHKH AUUKa cJedyeT OKPacHTh 4YepHOH MaTOBOH KpACKOH HJIH
3aKONTHTb. DKCHO3HUHKA PEryJHPYETCS BHIKJIIOYATENEM OCBETHTEJS.
Ilpn TmartenbHOM H3rOTOBJIEHHH Takas Hacalaka I03BOJHT cleiaTh
CHHMKH, He yCTynamwouiHe MoJy4YeHHHIM caMoil moporoit (abpuuHoii
MHKPO(OTOHACALKOM, XOTA BO3MOMKHOCTH ee NpuMeHeHus GoJjee Or-
paHuYeHHBl H3-3@ OTCYTCTBHS MOMEHTAJbHBIX BbiJlepkKeK H Heo0Xo-
AUMOCTH paGoThl B TEMHOIl KOMHATe,




MepexoaHuku

Ecan MHKpo(OTOCHEMKa NPOH3BOAUTCS NPH NOMOULH OGHIUHBIX
YTOANAPATOB, HE PACCYHTAHHBIX HA PaloTy ¢ MHKPOCKONOM, TO B
JbIIHHCTBE CcaydyaeB JUIsi HX COE/IHHEHHs HYMKHBI CHelHajbHbe
nocob/ieHHs, TAK Ha3biBaeMble NepexofAHHKH u HAaOOp yAJIHHH-
HBIX KOJIelL.

*[Ipocreiimnii nepexoAHHK NpeacTaBjsieT coboii MeTa)JHYeCKYIO
VJAKY, KOTOpasi OAHHM TOPILOM J0JIZKHA MPHKPENIATbC K TyOycy
OCKOIMa, a ¢ APYroro HMeTh Hape3Ky AJis KpenjeHHs goroanna-
. Takofi nepexoAHHK, npefHa3sHaUYe€HHbI TOABKO A5 OOBEKTH-
¢ WHPOKHM TyGycoM, BXOAAT B KOMIUIeKT Mukpockona MII-7.
BECTHO MHOXKECTBO KOHCTPYKIHIT CAaMOJCILHBIX IIePeX0gHHKOR
pasHBIX MeTo/0B ¢beMKH. HekoTopbie H3 HHX IpHBeIeHBI
Hynknaeiv 1 M. MunenkoeiMm (1972). Ha pue. 7 npuBeiexa
CTPYKIHsI aBTOpa, NpHroaHas Ajas paboThl ¢ OTeUeCTBEHHBIMH
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NOJAsiPH3AIHOHHBIMH W OHHOKYJAPHBIMH MHKpockonaMmu cepun MIT,
MHH, MIIA, MBC n MIIC-1. Ilepexoauuk cOCTOHT H3 JBYX BTY-
JOK M ABYX BEJajblIlel, MPHYEM Jajieko He Beerja Hy:KHO HMeTL
Bce ueThipe Aetand. ['1aBHBIM 06pasoM HeoOXOAHMA HMMKHSA BTYJI-
Ka, fBJIAIOIIAsACA OCHOBHOH AeTasiblo nepexojnnka. Konyc B HHXK-
Heill 4yacTH paccuuTad Vi KPeIJieHHs NepeXofHHKA Ha MeCTO CheM-
HOrO HakJOHHOro TyOyca. BHyrpenuuii AuaMeTp COOTBETCTBYel
Hapy:KHOMY JHAMETPY IUHPOKOIl oKyJaspHO# TpyOKu. CBepXy — CTaH-
aapthast pesbba M39X1 aas kpensenus ¢orokamephl, BepXHeli
BTYJKH WM NepexoJHblx KoJel. Brmaapimu kK HHKHEH BTYJIKe HY-
el npu paGoTe Ha MHKPOCKONAX € Y3KOH OKYJAsipHOH TpyOKoOi, B
TOM YHCJe Ha MHKPOCKONAX CO CheMHBIM TYGYcOM IpPH OTCYTCTBHMH
YAJHHHTeNbHBIX KoJell. Ero BHeurnuit guameTp paBeH BHYTpeHHeMY
AHAaMeTpy HHXKHEH BTYJKH, a BHYTPeHHHH — BHEIIHEMY AHaMeTpy
y3KOH OKyJsipHOH TpyOKH. Bepxusis BTy/Ka 0e3 BKjaajbllla HYXKHa
_Ipu paGote Ha OMHOKYJAsIPHBIX MHKPOCKONAX, a ¢ BKJajbllleM —
MpPH HCNOJbL30BAHHH MHKDOCKONA CO CBEMHLIM TYOYCOM, €CJH Ipei-
MOJIATAETCH BECTH CHEMKY C OKYJSPOM HJH OKYJIAPOM H OOBeKTH-
BoM ¢oToannapaTa. B HHiKHeH uacTH HMeeTcsl cTaHAapTHas pesbba
M39X 1 ans KpemsieHHs K HHUKHeil BTYyJKe WJIH K HaOopy YAJIHHH-
TeJbHbIX KOJIell; B BepXHeHd YacTH — aBe pe3bObl: 0jHA — cTaHAapT-
Haf JJ5 KpemyieHHsi KaMmepbl Oe3 oObeKTHBa H BTOpasi, COOTBETCT-
Bylolmas pesble cBeTO(UIbTPA, — AJI KpelIeHUsl KaMmephbl ¢ 00bek-
1uBoM. Ha ueprexe npeaycmorpena pesn6a M33<0,5, coorserct-
Byloulasi pesbOe MJsi cBeTo@uabTpoB Ha oGbektTHBax «Hmuaycrap»
¢oroannaparoB «3eHuT», «Mup», «Mckpa» H HeKOTOpHIX APYTHX.
BHyTpeHHHil JHaMeTp BepXHeH -BTYJKH COOTBETCTBYET HapyKHOMY
AuameTpy okyasipHoit Tpyoku MBC u MIIC-1, a Buile — Hapy#HO-
My AHaMeTpy BKJajibllld. BuyTpeHuuil numaMmerp BK/aIajbllla paBeH
BHYTpPEHHEMY JHAMeTpy y3KoH OKyaspHOH TPYGKH (Hapy:KHOMY JH-
amerpy o6bekTHBOB). Ecau npeanosnaraercs padora ¢ MHKpOCKona-
MH APYrHX THIIOB, COOTBETCTBYIOUHE AHAMETPhl AOJKHHE ObITh H3Me-
HEeHEI.

B cJiyuae HCHoJb30BaHHsd SElpyGC}l{Hle H HOBeHIIHX COBETCKHX
cdoTokamep caexpyer JHOO KYNHTb HJIM H3TOTOBHTH HEpexojHoe
KOJIbILO ¢ BHYTpeHHeil pe3b6oit M39 X1 u ¢ napymxunoit M42X1, au-
60 H3rOTOBHTb IEPEXOJHHKH H NPHOGpPECTH YAJHHUTE/NbHbIE KOJIbla
¢ pespboit M42X 1. lasi paGoTHl ¢ MHKPOCKOIIOM C MOJABHIKHBIM TY-
OycoM H LUHPOKOH OKYJspHOIl TPyOGKOil MOxKeT ObITb HCIIOJIb30BaH
MepexoJHHK H3 KOMIJIeKTa MHKpodoronacaszku MOPHI-1, umelo-
wHi peandy M42x 1, Ecau npeanojaraercs chbeMKa ¢ HCIIOJb30Ba-
uHeM o0bekTHBa (oToanmapuTa, HMeIOLlero JApyryio pesnly Ais
KpeIlJIeHHs cBeTO(H/IbTpa, HeoOX0AHMO H3MEHHTb JHAMETP COOTBET-
CTBYIOULEH pe3bOBl NepexoAHHKA (ecqH OH OKaxeTcs Gojblue AHa-
MeTpa CTaHAapTHOH pes3bObl, OT mocjefHed NpHAETCs OTKasaTbes)
HJIH H3TOTOBHTH ClenHa/JbHOe KOJBLO C HapyxKHOH pe3b0OH, COOT-
BeTCTBYIOLleH pesbbe 00beKTHBA, H ¢ BHYTpeHHell pe3b6oil M33 X
X 0,5 nau craHAapTHOH AJA coejMHeHHs ¢ mepexoauukom. Ilpu us-
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OBJEHHH TAKOTO0 KOJbLA HYMKHO CPPEMHTbLCS, 4TO6B OOBEKTUB
pbl ObiJl BO3MOXKHO O/MXKe K IV1a3HOI JIHH3e OKyJasipa, HO He
ajcq ee.

JlaGoparophoe oGopynoBanue

- Jlasi npoeKUHOHHOI neyaTH MHKpodoTorpaduii MoxKeT ObITh HC-
H30BaH Y3KOMNJIEHOUHBIH, IIHPOKOMJIEHOYHbI HJIH YHHBepcaJb-
# (B saBucHMoOcTH OT opMara HeraTHpa) YBeJHYHTe b JH060#
crpykuuu. Ilpy neyath ¢ nJieHOUHBIX HeraTHBOB IPEANOYTHTEb-
YBEJHUHTE/H CO CTeKJOM B HeraTHBHOii pamke. Jlia noseimre-
MPOH3BOAHTENLHOCTH TPy/Aa, ocoO0eHHO NpH MaccoBOH meuaTH,
fiHe JKeJaTeibHO HMETb 3KpaH ¢ NOABHKHBIMH KaApHPYIOUHMH
JlaHKAMH H 5KCIIO3HILHOHHBIE yachl (peJie BpeMeHH).
 Jlis KOHTAKTHO# IedyaTH He-
"aTHBOB HEOGXOAHMO HMETh KO-
1HPOBA/IbHYIO PAMKYy IO pasMme-
HeraTHBa H KOMHPOBaJbHBII
anok. Ilpu orcyrcTBHH KOMH-
DOBAJILHOTO CTAHKA €ro MOMKHO
caenats camomy (puc. 8). Ilas
Oro Hajg0 H3roTOBHTbL SIUIHK
3MepoM npuMepHo 1824 X
60 cM; verpipe AJHHHBIE CTeH-
M JIHO SILIIHKA MOKHO CAeJ1aThb
jpocox wiam (aHepel. B Bepx-
HEM TOpLEe slIHKA HYMKHO YKpe-
THTb CTEKJO H KPbLILKY, 00HTYIO
MOPOJIOHOM, HJIH KOINHPOBAJb-
Hylo pamky. K onHoil u3 crenox,
OaHKe K JAHY SIUIHKA [IPHKpe-
IVIAIOTCS JIBA 3/1eKTPHUECKHX Ma-
- Tpona, Huxunit natpon, npei- Puc. 8. Camogenbibifi KONHPOBAJIbHEIA
. Ha3HAUEHHBI /IS KPACHOM JaM- CTaHOK
- Mbl, COeJAHHSIETCH HPH MOMOLLH
IIHypa HermoCcpeJACTBeHHO C Cerbio; BTOPOI, npeiuasHaMeHHBIH Aj15
Oesioil JaMiibl, — uYepe3 BHIKJAYATENb HJH 3KCNO3HIHOHHLIE Yachl
peae Bpemenn). Ilpn mewartn ciaeayeT HCHOJIb30BATh JaMIy Hau-
Hblileil Momuoct (10—I15 BT) Bo H3GexaHne CJAHIIKOM KOpOT-
KHX skcnozuuuit. [Ipn oTcyTcTBHH KpacHO@l JiaMnbl MeXAYy Bepx-
IM M HHKHHUM DATPOHAMH c/le/lyeT NOMECTHTb CIellHaJbHYI0 paM-
C KpacHbIM HJIH OpaH#eBLIM CBeTOPHILTPOM.
s u3roToBJIeHHS KPYIJbIX OTNEYaTKOB He00OXO0JHMO HMETh Mac-
ITpocreiinyio Macky MOKHO Bbipe3aTh H3 UepHONH CBeTO3alllHT-
il Gymarn nmo kejaeMoMy pasmepy oTmneuaTka. Jlasi KOHTaKTHOIQ
HIH NPOEKIHOHHON MeuaTH ¢ NJIEHOUHLIX HeraTHBOB ee HYXKHO Ha-
{JleuTh Ha cTekao. st MaccoBoii MPOEKIHOHHOI NMeYaTH KPYIJIbIX
tHKkpodoTtorpaduii Jyulle H3rOTOBHTb MeTaJIHuecKylo Macky. Pas-
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Mepbl Macku noAGHpaioTcs B 3aBHCHMOCTH OT JKeJaTeabHOro JHa-
MeTpa OTheyarka.

Ilpouee nabopatopuoe oGopynoBauue (Kpacuoie GoHapu, Gayku,
KIOBETEHI, [VIAHUEBATeJAH H T. J.) HHYeM HE OTIHYAETCs 0T 0OBLIMHQrQ
o00pYyAOBaHHs, HMCIOAb3YeMOI0 IpH Me4aTH HOJEBBIX H JI00HTENb-
CKHX (poTorpadHuii.

MartepHadasi

@®opMaT HeraTHBHOrO MaTepHaJa BblOHPAIOT B 3aBUCHMOCTH OT
IpUMEHAEMOl KaMephl.

CBeTOYYBCTBHTEJLHOCTL HEraTHBHONO MaTepHajia JoJizKHa obec-
[eYuTh ONTHMAaJbHbIE BBIAEPHKH JJf BCeX YCJOBHI, HPH KOTOPHIX
HaMeuaeTcst cbemka. [isi cheMKM IJIEHOYHLIMM KaMepaMu ONTH-
MaJibHble BBLICPIKKH Haxoastca B HHTepBase 1/30—1/500 c. Ilpn
ChbeMKe YCTaHOBKaMH, Heé HMeIOIIHMH 3aTBOPOB, ¢ LIHPOKHM BBIOO-
poOM MOMEHTaJbHLIX BhiAepxek — B uurepsasne 0,6—30 c.

LlBeTOUYBCTBUTENbHOCTL MaTepHaja IpH CbeMKe HeoKpauleH-
HEIX 00BEKTOB 0e3 CBeTO(HJLTPOB H NOJSPOHJ0B He HMeeT 3Haue-
Husi. B ocTasbHBIX caydasx cielyeT IpPHMeHsTh H30XpOMaTHUYeCKHe
HJIH H30NTaHXpoMaTHYeCKHe MaTepHaJibl.

HeraTupupli MaTepHas JAoJxeH of0ecneuyHBaTh JOCTAaTOYHYIO
paspeuaonyio cnocobHOCTh CHCTeMbl H OTCYTCTBHE 3€pPHHCTOCTH
usoOpaxenns. O6mas paspemawimas cnocoGHOCTL cHeTeMbl R on-
peneasercs Gopmy.oii
1 1 1

3 R -+ ot (11.1)
rae R, — paspemalomas croco0HOCTL ONTHUECKO CHCTEMbI;

Ry — paspemajoias cnoco6HOCTb MaTepHaJa.

M3 dopmyas caepyer, uto npd Ro=Ru, R=R./2=R./2 o6mas
paspewalonias cnocoOGHOCTb CHCTEMBI BJBOE HHIKe paspeliaioulei
CIIOCOOHOCTH Kamaoro H3 ee 3/eMeHToB. Ecan Ro>> Ry i Ru> R,
T. €. paspeuiaiouias Croco0OHOCTb OJHOrO H3 3JIeMEHTOB HaMHOro
GoJabllle Jpyroro, TO CcyMMapHasi paspelialomas cnoco0HOCTb
CHCTEMbl Ompeje/sieTcs TeM 3JeMEeHTOM, paspelialonias Crocoo-
HOCTb KOTODOrO HHXKE, H OueHb MaJjo 3aBHCHT oT Apyroro. Ilpm
CheMKe Ha KHHOIJIEHKY paspellaloliye CnocoGHOCTH ONTHYECKOI
CHCTEMBl H MaTepua/ja CpaBHHMBI, a HeOOXOAHMOCTDL MOCJEAYIOUIEro
YBEeJHYEHHsI OrpaHHYHBAET JONYCTHMYI 3EePHHCTOCTL HeraTHBHOIO
n3obpaxkenus. Ilpu chemke Ha (opMaTHYIO NJIEHKY -H [JIACTHHKH
paspemapouas cnocoGHOCTh poFomMaTepuasa 0OLIMHO 3HAYHTENLHO
BBIIE, YeM ONTHYECKOil cHCTEMBl, H II09TOMY MPaKTHYECKH He
BJIHSIET HA PE3KOCTh HErdTHBA.

KonTpacTHocTh HeraTHBHOrO MaTepHa/a 3aBHCHT OT KOHTpAacT-
HOCTH 00BEeKTa H Jo/iKHA oOeclmeuHBaTh MOJYUEHHE ONTHMAaJIbHBIX

0 KOHTPACTHOCTH OTNEYAaTKOB Ha HMelollHXCst HoMmepax (oToly-
mar.
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. TlpakThueckn M1 MIEHOUHBIX KaMep Jyulile BCErO HCMOJIb30BATH
gienky «®oto-32», a u3 3apyGeKHBIX — «H30NAH> YYBCTBHTEJbHO-
pio 10° u 17° IUH (8 u 32 en. TOCT). Mpekpacurle pe3ynbTaTh
et nueska M3-2 yyserBuTeasnoctsio 32—65 en. TOCT. Moxuo
0J1hb30BaTh MaeHKH «PoT0-65», KnnoneratuBHbie naeskn KH-1
1—16 en. TOCT) n KH-2 (32—45 ex. TOCT) uacto AaT CJIHII-
M Msrkoe uzobpaxkenue. Ilaenxkn «MuRpat» Aas Mukpodororpa-
POBaHHs TeONIOTHUECKHX O6BeKTOB HeyA0OHH (YacTo HEempHron-
M3-3a HH3KOIl YYBCTBHTEJBHOCTH H BBICOKOrO KOHTpacTa. Bhico-
(OYYBCTBHTEJILHBIE TUIEHKH NPHMEHATb HeKejaTeabHO H3-32 HX
Jiee BLICOKOI 3€PHHCTOCTH H MOHIKEHHON paspelnaiolnei crnoco6-
CTH.

Jlns naacTHHOYHBIX KaMep MOMKHO NPHMEHATH NAACTHHKE W
pMaTHHIE MJIeHKH GoJjiee BHICOKOI WYBCTBHTENBHOCTH, B 4aCTHOCTH
pMaJbHble H30XPOMATHUECKHE H H30MAaHXpPOMATHYECKHE TMJIAaCTHH-
KH uyBcTBHTenbHOCTHIO 45—180 en. T'OCT, dopmaThble NIEHKH
«®o10-65» u «Poro-130». Paspemaomas cnocoGHOCTE ITHX TJe-
HOK OOBIYHO 3HAYHTENBHO BHINE paspenraiomeil cmocoGHOCTH ONTH-
Heckoil cHcTeMBl (NpPH YCIOBHH, 4TO MOCJEAHAs BHIpPayKeHa B JIHHH-
X Ha 1 MM n3o6pakenus). MomHO MPHMEHATh TaKXKe NOJYTOHO-
e PeNnpoAyKUHOHHBe MIACTHHKH H (POTOTeXHHYECKHEe MJIeHKH, HO
OHH B HEKOTOPHIX clyyasx TpeOyioT CAHIIKOM GOJLIIHX BhIIEpHKeK.
Cnennanbuble MIACTHHKH «MHKPO» JIIS MHOTHX OGBEKTOB H YyCJO-
BHil 0Ka3bBAalOTCS CJAHLIKOM KoHTpacTHuIMH. Eule Gosee KOHTpacT-
HEl 11 HeNpHMeHHMBI 115 GOJbUIHHCTBA 00BEKTOB pPenpoayKIHOHHO-
NTPHXOBLIC M JAHANO3HTHBHLIE NjacTHHKH. [IpH cheMke Ha maa-
CTHHKH 1 dopMaTHbie MICHKH MOMKHO NOAGHPATbL UYYBCTBHTENBHOCTD
[ KOHTpPAacTHOCTb MaTepHaJa K OGBEKTaM, HampHMep HCIOJb30-
Th OTHOCHTEJNBHO MATKYIO mueHKy «PoTo-65» Ans ¢CheMKH B CKpe-
SHHBIX IMOJSIPOHAAX H PENPOAYKIHOHHbLIE MIACTHHKH JUIS ChEMKH
3 TOJAPOH/IOB.

- ®Dorobymara Bmbupaercs B 3aBHCHMOCTH OT LEJNEBOr0 Ha3sfa-
uenns cuuMkoB. Lia oTueToB M cTaTel, Kak NpaBHJO, HCHO/Ib3YeT-
\cs1 ranueBas ToHkasi 6Gymara. OHa naeT cOYHbe CHHMKH ¢ HaHay4-
‘uieil mpopaGoTKOH MeAKHX AeTajelf KaK B cBeTaX, Tak H B TeHAX.
Jlas  KpPynmHBIX JAEeMOHCTPALMOHHBIX OTNEYaTKOB pasMepoMm 24X
- X 30 cMm Jyumie BCero HCNOJAL30BATH MOJYMAaTOBYIO HJIH MaTOBYIO
Gymary uan kaptoH. OHH He HalOT GJAHKOB M MO3TOMY Jydllle MNpo-
cMaTpHBaloTCs M3 3ana. Jlas Bcex cayvaeB npeANOYTHTENbHA, a
| Las nyGaukaunii —o6si3atenbna Gymara, aawooulas oTneyaTkH Heii-
- TpasIbHO-uepHOTO TOHA — «YHHGPOM» H «hoToGpOM», Ha Genoli nox-
Joxkke. Onu BrosiHe NOCTYMHLL H H3rOTOBJISIIOTCS! B INHPOKOM JHAana-
- 30He KoHTpacTHocTH. lasi paGoThl KeslaTeqlbHO HMeThb Bce HOMepa
(horoOymar, XoTd He Bce HOMepa HCNOJb3YIOTCS B PaBHOM KOJH-
HecTBe.

j 1lBeTnsle MHKPOQOTOCHHMKH CHHMAIOT Ha UBETHYIO (OTOMJIEHKY
| IS MCKYCCTBEHHOrO cBeTa H IevartaloT Ha 6GyMare <«(oTolBeT>.
- B reosornueckoil npakTHke uBetHas MHKpodoTorpadus NMpHMeHs-
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eTca Kpafine peaKo. [amMMa ecTecTBeHHHIX IBETOB nerporpaduue-
CKHX M NaJeoHTOJIOTHYECKHX O0OBEeKTOB B GOJBIIHHCTBE Cayuaes
Genna, a HHTepdepeHilHOHHBIE OKPAaCKH SIPKH 0 acpcbem"uu, HO He
THOMYHBL JJisl OTAEJAbHBIX MHHEpPaJjoB H B 3HAYHTEJbHON cTemeHn
cayuaiinsl. ITpoueccenr xe H3TOTOBJICHHS [(BETHLIX cdororpaduii H Hx
BOCNpOH3BeAEeHHS B nMevaTH KpanHe TPYIOeMKH.

TJIABA 111
MHUKPO®OTOCHBEMKA

Moaroroska wandor Kk MUKpodoTorpadupoBanuio
U BbIOOD YCJIOBHH CHEMKH

@ororpadus B reosord, Kak npaBHa0, He SBJAAETCS Cpel-
CTBOM HCCJEJOBAaHHSA, a TpecielyeT HIIIOCTPATHBHEIE Lle/1H. JTO CBS-
3aHO C BBICOKOH CTAOWJILHOCTBIO reojIorHyeckuX o6beKTOB, 1103B0JIA-
0llell KaK YroAHo 1oaro HabaiojaaTbh o0bekT B opurunaje. Ckasau-
HOe OTHOCHTCS M K MuKpodortorpaduu. ITostomy B npouecce pabo-
TH Ha/l TeMOIl reosiorn o6bIuYHO 00X0asTest Ge3a MuKpodoTorpaduii,
H3TOTOB/IAS HX Tepejl OKOHUATEJbHHIM odopM/eHHeM OTueta HJAH
cratou. [lpu 3abnaroBpeMeHHOM H3rOTOBJIEHHH CHHMKOB 3HAauM-
TeJbHAsE HX YacTh MOXKET OKa3aTbesi HeHyxkHOH. Kpome Toro, usro-
TOBJICHHE CHHUMKOB HeOOJBbIIHME NapTHAMH (oJjiee TPYLOEMKO, Hexe-
JIH OJIHOBpEMEHHOe H3roTOBJeHHe OAHOH kpynHoii mapthu. Ecam
pabora Goabluas, comep:KuT MHoro MHRpodortorpaduii H NpoH3BO-
JIUTCS B HECKOJIbKO 3TANOB, TO CHHMKH CJIe/lYyeT H3rOTOBJATh 10 Mepe
3aBeplIeHHs Ka)K/0ro Tana.

O6wektnl aas dororpadupoBaniiss 0GLIYHO HaMevaloT elle NpH
06paGoTKe MaTepHAJIOB H YTOUHAIOT MPH OKOHUATEJILHOM COCTABJIE-
HHH TeKcTa cTaTbM uanm otueta. OcuoBHOe TpeGoBaHHe K J1060i
HJLTIOCTPALME 3aKJA104aeTcsl B TOM, 4TOOBl OHA MOJIHOCTBIO COOTBET-
CTBOBaJia TEKCTY H NPaBHJIBHO OTpaKaja Meicab aBTopa. [Tostomy
or6op maudoB cjeayeT NPOBOJAHTL CaMOMy aBTOPY paboTH HJH

Ta6auna 3
Odbpasen peectpa mukpodororpadmii

m;ﬁ@a Haspanne mopojis OGHE:]:H?;;JIB) O?r:‘:ak lr-)[g;;'x?u 2:&:2 np::: g
212 | AmbuGomr O6was cTpykrypa 3% | — | 17500 n 12 x 1
212 » Penxrii 6yporo ampmso- | 9% 1 1/125| n 12 ¢ 2

JIa B CBETJIO-3eJIeHOM .
213 | Amdubonosnift | Mupmexurst B Koutakrte | 20% 4+ | 1/8, |n 12 k3,4
rpaHiT 3€PeH NOJIeBLIX 1INaTOB 1/4
214 | T'panarosuifi Pazsutie ' kopamepura | 9% X 1/15 |n 12 k 5
rHefic BOKpYT 3epeH rpanara HeJloJlepiK.
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jasnena. Haveuennse K cheMKe HIIHGL 3aHOCAT B crnenHa’bHBIN
pecTp (taba. 3). OtkaanwBaTh MAHGH B OTAEABHYIO KOPOGKY
nye’r JHIIL B TOM CJyyae, ec/ii cbeMKa OYyAeT NpoH3BOAHTLCH
a3y nocae orGopa. ITpn orGope sanosusioT nepsee naTh cTON6-
B peectpa. ITocnennne nBa 3anogHAIOTCA TPH CheMKe M mocJje
S ATH.
- O6BekT chbeMKH HeOGXOAHMO YKA3HBATL B TeX CAYydasxX, KOria
eqaloT psil CHEMKOB OJIHOIT OPOJABI, HAPHMEp CTPYKTYpa MOPOJHI
oOBIYHO TIPH MaJoM YBEJHUEHHH), peakIHOHHBIE B3aHMOOTHOIIE-
gl MUHepaJsoB (MpH cpefiHeM VBeJAHUYEHHH) H BKJIIOUEHHS BHYTPH
TAeJbHBIX 3epeH (npH cuabHom yBeauuenun). Ecaum B mnnde Boi-
BJeH YHHKAJbHLIH OGBEKT, NMpeACTABASIOUIHH HHTepec AJS CheM-
, ero ciaefyetT o6BecTH Tymblo. Tak ke MOMXKHO OTMeUaTb y4acTKH,
nbosnee noaxoadmne Aas cheMKH. Menkue o6BeKTH, HE BHAHMBIE
3 MHKPOCKOMA, OTMeUaloT CAeAyIounM o6pa3oM: COBMEIAOT H30-
a)kenne 00bEKTA C MepeKpecTHeM OKy.Jaspa, BBOAAT JHH3Y Jla3zo,
JOAHHMAIOT TYOYC MHKpOCKONa, TYIIbIo 0GROMNSIT CBETOBOE IMSATHO HA
pande HAH CTaBAT B HEHTP maATHa Touky. [Ipm 3ToM mpeanoJaraet-
51, uTO 00BEKTHB MHKpOcKoma M juH3a Jlazo xopoio neHTpHpOBa-
il [Ipn BuImosineHHH MHKpPOOTOCHEMKH He caMHM aBTOPOM HeoG-
XO/INMO BO BCEX CAy4YasX OTMedaTh O6DheKT.
VBennuenne npu otbope uingos ofbiuno He onpexeasior. Cra-
BHTCSl TOJbLKO YBeJaHueHHe OOBLEKTHBA, MPH KOTOPOM HYIKHOE sBJe-
Hue HaGalonaerca Jyuile Bcero. BoiGop yBeaHueHHs BCeleaI0 Ompe-
jlefisieTcst Haeeit CHHMKa, T. €. CTaBUTCH YBeJHUYEHHE, MPH KOTOPOM
HanboJee OTYETJHBO BHIHO TO, YTO XOYEeT MOKa3aThb aBTOP. O.[[Ha-
0 HeoOXOJHMO YUHTEIBATH, UTO He Bcerja OGBEKTHB, MOIXOMSNLHIT
JLISE TPOCMOTPA, ABJAAETCA MOAXOAAMHM H ans cbheMkH. OG6Gycmos-
JIeHO 3TO ABYMsI mpHuHHaMH. Bo-mepBuIX, ueMm cHibHee yBeJHueHHe
00beKTHBa, TeM o6LIUHO XYyKe pe3kocTh cHuMKa. Oco6eHHo 3TO Ka-
‘caetcs 06beKTHBOB ¢ yBeqndennem 40X u Beme, Korjpa ray6GuHa
Pe3KOCTH OKa3biBaeTcsl MeHbIle ToJIUHHL minda. Bo-Bropmix, He-
‘cJeloBaTe b, MPOCMATPHBASI KAKYIO-AHG0 /1eTajlb NpH CHILHOM yBe-
JIHYMEHHH, YiKe HMeeT Gojee HIH MeHee MOJHOe MpeacTaBieHHe of ee
OKpYKeHHH 1 06 obuleil CTPYKTYpe NOPOJH, TAK KaK OH y3Ke BHIen
- maud) npu MeHbmeM yBenuueHun. YUurtaTesb Ke, €CqH pPALOM HeET
CHUMKA TOTO 3Ke wawtha mpu MeHbIeM YBeJTHUEHHH, TAKOTO Ipej-
cTaBaenus He nMeeT. [To3TOMY MOXKHO PeKOMEHIOBAThH B HEKOTOPHIX
- CAYYasX NPH CHEMKE MO0Jb30BATHCS MEHBIIHM VBEJHUEHHEM, UeM
TO, KOTOpOe KayKkeTcss HanboJee MOAXOAAUINM TPH MPOCMOTpE.
Janee HeoGX0MHMO YKa3aThb HanGoJjiee BHHTPEIIHOE MOJOMKEHHE
noasponaoB (Hukosed). Bo3MoKHE nATH KOMOGHHAIHIT MOJSAPOHIOB:
1) 6e3 moasipoHa0B — YCJAOBHBIH 3HaK —: 2) Ge3 anaauszatopa (c
ONHHM TNOJASPOMAOM) — YCJOBHBI 3Hak |; 3) noaspommst napas-
JegbHBl (06a MOJAADOHMIA MNOMYCKAIOT KosjeGaHHs OAHOrO Hampas-
aenus) — yeaosnwit suak ||; 4) nomspomam cxpemens (kosne6a-
HHsi, IpoNycKaeMele NMOJSPH3ATOPOM H aHAJIH3aTOPOM, B3aHMHO nep-
REHAHKYNSPHB) — YCJAOBHBEIA 3HAK +; 5) MOASPOHAB CKOUIGHH
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4, mpoNycKaeMbie MOJASPH3ATOPOM W aHAAH3ATOPOM, Of-

73.'__30’-") — YCJAOBHBIIT 3HAK X.

CneMKy 6e3 MOASIPOHIOB MOMKHO PEKOMEH0BATh KaK OCHOBHOI|
. mukpogoTorpadupoBanns. bes NOMIPOHAOB MOXKHO CHHMAT)

HeTaJAHYecKHe TOPHBE NOPOJBI € BHICOKHM cOjeprKaHueM TeMHO-

. @BETHHIX MHHEPAJOoB, HIIH(BE 0CaJ0UHBIX MOPOJ, TaJe0HTOJOTHYe-
CKHe H NMOJIHPOBaHHbIE HITH)HI.

Ecan B mmde HET MAOXPOHPYIOLIHX MHHEPAJoB, TO CHHMKM,
ciesaunbie Ge3 mMosApoua0B H Ge3 aHaju3aTopa, HEOTIHYHMBL APYr
or apyra. Ilpm nanuuunm njaeoXpoHPYIOIMX MHHEPaJOB CBEMKY
HYKHO TPOH3BOAHTL 0e3 MoasponaoB. B npoTuBHOM ciaydae 3epHa
OJIHOTO MHHepajsa Ha CHHMKAaxX OYAYT HMeTh pasaHuHblil TOH. CheM-
KY IJICOXPOHPYIOIINX MHHEPAJIOB ¢ NMOJAPHIATOPOM CHAEAYeT MpOoH3-
BOAHTL TOJBKO TOTJa, KOTAAa HYMHO CMeIHAaJbHO M0Ka3aTb ILIEO-
XPOH3M 3epeH WIH KOrja B KaJpe ecTh OJHO HJIH HeCKOJbKO OJHHA-
KOBO OPHEHTHPOBAHHLIX 3epeH IJICOXPOHPYIOLLero MHHepaja s
OoJiee KOHTPACTHOTIO €ro BhiAeJelHs.

CreMKa npH napannesbHOM MOJOMKEHHH MOJSPOHI0B TPOH3BO-
auTes penko. Takoil CHHMOK MOX0X Ha CHHMOK, CAeNaHHBIH ¢ of-
HHM NOJSAPOHIOM. O,ELHHKO BO MHOTHX 3epHax mnosBAAeTCA pasjHy-
Hag uHHTepdepeHnHOnHasds OKpacka, Ogarogaps uYemy CTaHOBSITCSH
pPa3aHYHLIMH OTAE/bHble 3epHa CBETJIOOKPAIIEHHBIX MHHEPaJOB, KO-
Topbie 0e3 aHaJiH3aTopa CJHBAIOTCS B CIVIOLIHYIO Oeaylo Maccy.
ITpn ckpelleHHBIX NOJAAPOHAAX CHHMAIOT OGLIYHO MOPOJABI C PE3KHM
npeobaafanueM OectBeTHBIX MHHEPAJOB, NpeXkjae BCcero Ksapua M
nojeBuix mnartoB. He cienyer yBaekaThesi ¢hbeMKON NMpH CKpelleH-
HBIX mosspoHaax. PaccmatpuBas mand noa MHKPOCKONOM, Bpa-
HIAI0T ero, MepHOAHUYeCKH BHKMouas anaausatop. I[lostomy npm
CKPEHiéHHle MOJAPOHIAX NPAKTHUYCCKH BHIHBI BCEC 3€pHA, XOTH H
nHeoanospemenno. Ha dororpadun xe sepna, crosmue Ha yraca-
HHH, ALIPKH B uiindge, pyaHbsle 0 H30TPOMHLIE MHHEPAJLI CJAHBAIOTCS
B OJIHY CIJIONIHYIO YEPHYIO Maccy.

B HEKOTOPBIX CJYy4YadaX MOJEe3HO MOBepHYTb OAHH H3 MOJAPOHIO0B
Ha 10—15° H cHHMaTh NPH CKOLIEHHOM M0JIOKEHHH MOJSAPOHIOB.
ATtoT cnocob noka ele He MOJAYUHJ J0JIKHOTO pacnpocTpaHeHus,
XOTSl JlaeT XOpOIIHe pPe3yJabTaThl, OCOGEHHO NpH CheMKe MpO3pay-
HBEIX WJIHGOB, coaepiKallinX H30TPONHBIE MHHEpPaJbl, H NOJHPOBaH-
HbIX wandos. Hanpumep, ny:uo cdororpacupoBath nuimg rpaHa-
TOBOro rHeiica. Bes noasiponaos wan Ge3 aHanusatopa MpeKpacHo
nposiBJsiioTes Gopma u peaved 3eped rpaHarta, HO KBapil H moJe-
BLIE NIMATH OCTAIOTCS HEPazaHuYMMbLIMH. B ckpeuleHHbIX NOJSPOH-
Aax, HaoGopOT, XOPOUIO BHAHBI CBETJOOKpAlIeHHbIe MHHEpaJbl, HO
HepasJHYUMbl FpaHaT, py/JAHble MHHEpaJbl H NYCTOTH, 3aMOJHEHHbIE
KaHaJckuMm Gaab3amoM. Ecan cierka moBepHyTh O/IHH H3 NOJASPOH-
10B, OYAyT BUAHBI cepble 3epHa rpanata ¢ pe3kuM peabedom, uet-
KO OT/IHYAIOLIHECS KaK OT MyCTOT, He MMEeWUHX pedabeda, Tak i or
PYAHBIX 3€peH, KOTOPble OCTAHYTCS HEPHBIMH, a KBapl H MojaeBbe
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aThl GYAYT BHAHBI NOUTH KaK TpPH CKPeNIEHHHIX NOJASPOMAAX,
OJIBKO MeHee KOHTPACTHO.

Ecau uu 010 nosokenue nossipoHjIoB He YAOBIETBOPSAET [OJ-
ThIO, MOXKHO C/leJ1aTh [Ba CHHMKA NPH pasHBIX MOJOXKEHHSX MO-
POHIOB.

Hpn cheMKe 0e3 noJaspoHaoB Ha CQHCI[GHJIH3llp0]3£lHllblH Hera-
HBHBII MaTepHa) mNoJe3HO HCnojib3oBanue cBeroduabTpos. [lpn
eMKe OKpalleHHBIX 00BEeKTOB CBETOMHALTPH KOPPEKTHPYIOT KOHT-
acTHocTh H3oOpaxxenns. CBeTopuabTp Aenaer GoJiee CBETJILIMH
(Ha OecuseTHOM (hoHe — MeHee KOHTPACTHBIMH) MHHEpaJbl, OKpa-
. HIeHHbIE B UBeT cBetoduabTpa, H Gojee TEMHLIMH (60nee KOHTpacT-
'HBIMH) MHHepaJjbl, OKpalleHHBEe B JOMOJHHTE/IbHEIH IBET, 4YTO Ha
| mpaKTHKe Hcrmosbayercs yaute. JKeaThie H 3e/eHBle CBETOGHABTPLL,
| KpOMe TOro, CpesaloT CHHIOIO H (hHOJIETOBYIO YaCTH CNEKTpa M TeMm
. CaMbIM NOBHINAIOT O6UIYI0 Pe3KOCTh CHHMKA.

Metoas (a3oBoro KoHTpacta H TEMHOTO NOJs MPH H3YUEHMI
- neTporpaguuecKHx INJHGOB He NO0Jb3YIOTCSl IMHPOKHM paclpocTpa-
- wenueM. Ilpu dororpadupoBanni oHH MOTYT OBLITh HCMOJb30BAHB B
TOH Ke Mepe H B Tex Ke cJydasix, KAK W NIPH BH3YaJbHOM HabJio-
- nennn. Tlockonbky asoBas maacTHHKA paccuHTaHa Ha JKeJITO-3e-
JIEHOH uyacTH CNeKTpa, KauecTBO H306pakeHus, noJyueHuoro daao-
BO-KOHTPACTHBIM METOJOM, YJYYIIAETCH [IPH HCHNOJAB30BAHHH K-
TOrO HJIH 3€JI€HOr0 CBeTO(HALTPA.

B npouecce cheMKH B peecTpe OTMeNalOT 3KCMO3HIHKIO, MECTO He-
raTHBa Ha IJeHKe, KauecTBO HeraTHBa, HeOOXOJAHMOCThL MOBTOPHOI
CHEMKH, HHOTJa TaKie MeCTO XpaHeHHH HeraTHBa H KOHTPOJbHOIO
oTneyaTka. AHaJOrHYHO [OArOTABANBAIOTCSl K CheMKe HOJHpPOBAH-
Hble H [aJIeOHTONOTHUECKHE IIIH(BL.

MMMepcHOHHBIe npenapaThl MPHIOTOBJAAKTCS HEMNOCPEACTBEHHO
nepen cbemkoil, ITpenapaTsl MOMKHO JienaTh KaKk ¢ MOKPOBHBIM CTeK-
JoM, Tak H Ge3 Hero. B nmepBoM ciayyae HMMepPCHOHHASl JKHAKOCTh
noabupaeTcs B 3aBHCHMOCTH OT 00bekTa cheMKH. OGLIMHO XopoliHe
pe3yJabTaThl MOJNyYaloTes ¢ KHAKOCTHIO, HMelollell noKasaTte/b npe-
aomaenns Ha 0,1 menbuie muHepasa. [lasa BEICOKONMPEAOMJSIOMIHX
MHHEpAJIOB, KOTOpHE H Ha CHHMKaX MOJKHB OuiTh Oogee pesbed-
HBIMH, 3Ta pa3HHlIA MOXKeT OBTh Gogblie. Ina oxkpauleHHBLIX MHHe-
pajioB M B caydasix, Korja cjelyeT MOKa3aTb BHYTPEHHIO0 CTPYK-
TYpPY 3epeH (BKJIOUEHHS, 30HAJBHOCTL), Jy4lle B3ATh KHIKOCTH C
fonee OJH3KHM TNoKaszarteneM npesomienus. Ecau umelorca ummep-
CHOHHble OO'BEKTHBBI HYKHOTO YBeJHUEHHS H NMO3BOJSET MOKa3aTeNb
MpesoMJieHHsI MHHepaJa, TO Mpenapar Jydlle roTOBHTh € KeJpPOBBIM
mMacjoM Oe3 nokpoBHoro ctexsa. Ilpekpacubie pesyabTaThl AaloT
HMMepcHoHHbie ofbektHnbl 11X i 30* M3 KonaekTa MuHeparpa-
¢uyecknx MukpockonoB. Kpynubie sepHa wallle CHHMAIOT CYXHMH
npH NMOMOLIH OHHOKYJAPHOrO MHKPOCKONA B OTPayKEHHOM CBeTe.
@®oH noabOHPaOT B 3aBHCHMOCTH OT OKPACKH H IPO3PaUYHOCTH 3epeH:
AASi CBET/IHIX MHHEPAJOB NpeAnouTHTeJseH TeMHBIil (oH, And TeM-
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HBIX — cBeT/bil. 3epHa B npenapartax NOJKHBI PacrnojaraThes Tec-
i paBHOMEpHO, HO HE MEPEeKpLIBATL Ipyr Apyra.

¢ maMeueHHHC H SaHeceHHbie B TaGuHLy OGBEKTH mnepej

(KOl cJleyeT CrpynmHpoBaTh TaK, UTOG OJHOTHMHLIE OGLEKTHI,

Tpebyiomne CXOAHbIX yC/0BHI CBeMKH (yBeJHUeHHs, MOJIsPOUJOB),

cHuMaTh MOAPSA. DTO OGJErduT KaK CheMKY, Tak M MOCJAeAVIOWyIo

nevaTb.

Buifop mMeTona MHKPOPOTOCHEMKH

[Mpexje ueMm npHerynath K (orocheMke, Heo6GXOAHMO BbIGpPaTh
MHKPOCKOIl H KaMmepy H OCTAHOBHTbCA Ha TOM HJIH HHOM crocoGe
noayuenns gotorpaduueckoro usobpaxkenns. BoiGop MHKpockona
0OBLIYHO TIPEACTABAACT HAUMEHbIIHe 3aTpyAHeHHs, Tem GoJaee, UTO
yane BCEro B PAClOpsXKEHHH reojora HMeeTcss OIHH MHKDPOCKOM.
BuiGop cnocoGa moayuenns cororpaduueckoro u3zobpaxkeHusa TecHO
cBsizaH ¢ BuGopoMm dorokameps. CBaA3b 3Ta orpaxKeHna B Tabua. 4.
3uakoM + + oTMeuyeHb YACTO NPHMEHsEMble coueTaHus cnocoba
NOJIyUeHnsi H306paKeHHs ¢ THIOM KaMephl, 3HAaKOM -+ BO3MOJKHHIE,
HO MaJopacnpocTpaHeHHHE, 3HAKOM — HeNpHMeHseMble.

Ta6aunna 4

.
TMpumensiembie MeTONbI MHKPO(OTOCHEMKH

THnel Kamep
i w g MHKpOdOTOHACANKH
0c06 g §3 ax éé a8 .
nosyyenns M3obpaenns 3 vE ‘gé QE E g‘ = g 4
2 (0E|Giag|cH| 8|84 E
5 |85 | §zEd| §2 | € | 33| B
I. O6sexTupom Mukpockona | -+ [ — R T AL R g
I1. Oxynspom muKpoOckona + — + 4 — — 4
ITT. OGwexrnpom ¢oroannma- [ -4 + = =ig —a s
para
IV. Tomamio - — i b= ek —

Brifop Toit mam wHOH KoMGHHALHH, KOTOPYIO MBI B JaJjbHelileM
OyaeM HasbiBaTb METOAOM MHKPO(GOTOCHEMKH, ONMpefensercs He
TOJIBKO ero HeZOCTATKAMH H JOCTOHHCTBAMH, HO TaKiKe HaJHUYHEM
TOI HJH HHOH anmapaTtypbl, TpeGOBaHHAMH, MpPEIBABJIAEMBIMH K
MHKpodoTorpadHsaM, H B KaKOH-TO CTENEeHH BKYCOM H MPHBLIMKAMH
cHuMalouero. PesyibraTel 3aBHCAT He TOJBKO OT CBOHCTB NpHMeHs-
eMoro o6OpyAoBaHHA W MeTola, HO H OT HHAHBHAYAJAbHBIX 0COGEH-
HOCTEIl TOro HJIM HHOro 06beKTHBA, OKyaapa, MHKpockona. Ilostomy
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HHOr/1a OKA3bIBAETCS He JHIIHHM HCNpoGoBaTh PAA METOLOB, MPOBE-
pHTb Ha MpPaKTHKe HECKOJIbKO 06LEKTHBOB min (ortoannapatos. He
JHCKJIIOUCHO, UTO B Psijle CJAYYacB He PEKOMEHyeMBIf HAMH MeToj
| MOXKET JaTh JYUIIHI pe3yabTart, yeM peKoMeHayeMbiil. MMeHHO mo-
'3TOMY NPHBOJAHM ONHCAHHE BCEX METOJIOB.

. Cobemka 3epKaJbHLIMH KaMepaMH ¢ MOMOUIbIO 0OBEKTHBA MHK-
' pockona Giarofapst mpocToTe, Magofi TPYL0eMKOCTH H JOCTATOUHO
| BLICOKOMY KauecTBY H300pajkenus ceifuac Hanbosee pacmpecrtpa-
| HEHa CpeJid reosioroB. JTH MPEHMYIIECTBA OCOGEHHO UETKO MpOfB-
JIIOTCAL MPH HCNOAbL30BAHHH 35-MHIJHMETPOBHX ONHOOGBEKTHBHEIX
~ 3epKaJbHBIX KaMmep cO CheMHBIM OO'BeKTHBOM H IITOPHBIM 3aTBO-
| POM, MHKPOCKONA €O CheMHBIM Tybycom, ayumre Bcero MUH-8, u
. peKoMeH1yeMoro HaMH TNepexojHHKa ¢ HabopoM VIJIHHHTENbHBIX
- KoJlell B KauecTBe cMeHHOro npamoro TyGyca. Ilnenka B stom cay-
. yae coBMellaeTcsi ¢ H3o0parkeHHeM, C031aBaeMHIM OOBEKTHBOM,
~ IIPH COXPAaHEHHH pacueTHBIX paccTOAHM oT mauda 10 06beKTHBA H
oT obbekTHBa 10 n3obGpawmenns. [Ipn 3TOoM, Bo-epBHIX, MOTYT GHITEH
HCIOJB30BaHbl Bee OOBEKTHBE, BXOAfLIHEe B KOMILIEKT MHKPOCKOTA
(npH 3HAYHTENLHLIX OTKJOHEHHAX MPEAMETHOTO PaCCTOSHHA OT pac-
YeTHOr0 BO3HHKAIOT abeppdiii, 0coOeHHO CHIbHLIE B KOPOTKOG(O-
KYCHBIX BBICOKOANMEPTYPHBIX 0OBEKTHBAX); BO-BTOPHIX, BO3MOXK-
HOCTb MOMECTHTH B KaZpe MaKCHMaJbHO AOMYCTHMYIO MPH KaXKIOM
JlaHHoM O6BeKTHBe Muoniaab HHda; B-TPeTbHX, GBICTPLII Mepexoj
OT BH3VaJbHOro HabJIO/eHHsT uepe3 OKVJAApP K cheMKe H o6paTHO
MPH cOXpaHeHHH HeTKOT0 H300pa<eHHs; B-ueTBepThIX, TyOyc M3
VAJHHHTEbHBIX KOJIelL He BHHbETHpPYeT H300paiKeHHe, MO3BOJAS
HCIOJIb30BATh BCIO MJoNiaab Kaapa. [Tpuvenenne MeToaa orpaHHuH-
BaeTcs B CAyYasX OTCYTCTBHSA COOTBETCTBYIOULEll KaMephl HJIH mepe-
XOJHHKA M IpH HEOOXOAHMOCTH MMOJYYEHHS OUeHb KPYMHBIX OTIe-
YaTKOB, KOTOpHIE Jyullle AeJaTh ¢ KpynmHbIX HeraTHBoB. Hexxena-
TeJBHO HCMOJb30BaHHe MeToaa nNpH paboTe ¢ MHKPOCKOMOM
MHH-6, y3kas oxkyasipHas TpyfKa KOTOpPOTO BHHLETHpYeT H3006pa-
KeHne.

[Tpu cbeMKe 0AHOOOBLEKTHBHLIMH 3epKaJbHLIMH KaMepaMH ¢ He-
MoJb30BAHHEM OKYJsipa MOMKHO JIerKO H3MEHHTBL pa3Mep H Maciutad
H306parKeHns 3a cueT H3MeHeHHs PACCTOSHHS MeXKIY OKYJspoM H
HeraTHBHBIM MaTepHajsoM. DTOT METO/, HMeeT MPeHMYLLIeCTBO mepen
MepBLIM TPH CheMKe MeJNKHX HJH-06beMHBIX OOBEKTOB, eClH CHJb-
Hble OOBEKTHBH He Jal0T JA0CTATOYHOrO YBEJNHUEHHs WJIH JOCTATOY-
HOH TAYOHHBEI PE3KOCTH, NMPH HE0OXOAHMOCTH H3MEeHATL Maclurtab
cheMKH B Gojiee HIMPOKHX Tpejfesax i MpH cheMKe HHpokodopMart-
Holt a3epkasbHON Kamepoii Thna <«Camor» u  «[IpakTHCHKCY.
B ocTajbHBIX cayuasx NpeablAVUIHI MeTOJ AAeT JIYUIIHE pe3y/bTa-
TH jJlaXKe MPH HCNO0JAb30BAYHH MHKPOCKONA € HECheMHBIM TYGycoM.
CheMKa 3epKajKaMH ¢ Hcmosb3oBanuem o0bekTHBa hoToanmna- -
paTa MPOM3BOJHTCS B cjydae NPHMEHEHHs anmapaToB cO CTAlHO-
HApHBIM OOBEKTHBOM H ILEHTpajibHuiM 3aTBopoM («3enut 4, 5»,
«TioGutenb», «®nekcaper»). MoxKHO HCNOAL30BATL 3TOT METOA H €
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it OAHOOOBEKTHBHBIMH  3epKajKaMil Hapsay c
‘MeTo/IoM, a TAKIKe CO BCeMH 3epKaiKaMH B cayuae
TRHS HepeXoHHKOB,

[pu paGorte ¢ Mukpockonamu Ilosam, cHaGKeHHBIMH TPHHOKY-
AspoM, kKamepa «30pKHii» MoxKeT OLITh 3aMeHeHa 3epKaJabHOM KH-
HOMJIEHOTHON KaMepoil, 4TO AacT AOMOJHHTENBHYIO BO3MOMKHOCTb
KOHTPOJIHPOBATEL (HOKYCHPOBKY. S

@otoannapatsl 6¢3 MaTOBOrO CTEKJa IO3BOJSIOT MOJAYIHTb CHH-
MOK TOJbKO C HCMOJAb30BaHHeM oGbekTHBA ¢GoTtoannaparta. Meron
MpHMEHseTCs TPH OTCYTCTBHH 3epKalbHLIX (oTOKamep, MHKpodoTo-
HacaJoK H YCTAHOBOK HJIM B CJy4asX, KOrja HCHOJb30BaHHE HMeEo-
LIHXCA YCTaHOBOK Hellesecoo6pa3Ho H3-3a TPYAHOCTH paGOTH € HH-
MH IpPH HeBBICOKHX TpeGoBaHuaX K cHuMKaM. [IpeumyutecTBo Mero-
7a — B BO3MOMKHOCTH paboTaTh GOJBUIHHCTBOM Mapok ¢oTtoannapa-
TOB, HeJ0CTATOK — B OTCYTCTBHH YBEPEHHOCTH NPH (OKYCHPOBKE.

MuxkpodoToycTaHOBKM N PeNnpOAYKIHOHHBE YCTAHOBKH HCMO/b-
ayioresi obniuno B obopynosaHHBIX doToabopaTopusax, B caIyuasx
MOBHIIEHHEIX TpeOOBaHMil K HEeraTHBY, B YaCTHOCTH, KOrjia TPeano-
JaraeTcs H3roTOBJEHHEe JeMOHCTPAaUHOHHBIX oTnedaTkoB. MuKpogo-
TOYCTAHOBKM pPACCUNTAHBEI HA MOJYVUYEHHE 1H300paKeHHA C OKYJIAPOM
HAH roManabkio. PenpoiyKiHOHHEIE YCTAHOBKH MO3BOJSIOT MOJYYATh
ero BcemH crnocoGami. Bes oxynsipa aydule cHHMAaTh NPH MaJbIX
yBeAHYENHAX, ecqH pacTsuKende KaMephl HO3BOJAET MOJYYHTH H30-
Gpaxenne, kpowouiee Kaap. Ecan nmeercs Mugpockon ITomawm c
TPHHOKY/ISIPOM, CHHMAIOT ¢ MOMOUIbI0 romManH. B ocranbHbix cay-
uasx Jydlle HCmoJib30oBaTh oKyJsp. Kak romansp, TaKk H OKyJAsipbl
MO3BOJISIIOT JIEFKO M IJIABHO H3MEHATb MaciiTalb yBequueHHs B JiO-
CTATOUYHO IHPOKHX mpefenax. Ecnn ucnonbayercs o6beKTHB penpo-
JYKIHOHHOI yeTaHOBKH, MaciiTa® H3obpaKeHHs PeryJHpyercs cMe-
Hoil ontukH. ITpenMylecTBo MeTola B BO3MOMKHOCTH MNOJYYEHHs
kpynusiX (or 6X9 no 13X 18 em) BLHICOKOKaueCTBEHHBIX HEraTHBOB,
NPHTOAHBIX S JajbHeillnero yBeJHYeHHS, HEJOCTAaTKH — B BBICO-
KO IleHe M MaJsoil pacrnpocTpaHeHHOCTH YCTAHOBOK H B OTHOCHTEJb-
HOH TpyZOeMKOCTH paboThI.

Kamepnl, BeTpOGHHBIE B MHKPOCKON H CHAGMKEHHBIE TOMAJblo
(IMonam P-112, P-113, P-312, JI-211, meranmorpaduueckie MHKpO-
CKOTIE) Aal0T HAWJAYYLIHE pe3y/bTaThbl MpH HeGOJbIIONH TPYLOeMKo-
CTH, HO OTPAHHYHBAIOTCH HAJHUHEM 3THX KaMep, MoKa MaJo pac:
MPOCTPAaHEHHEIX, a4 TaKXKe HeBO3MOMKHOCTbIO oXBaTa Gosbluoil mio-
1maaM npenapara.

Munkpodoronacanka M®@OH-5 paccynTana HCKIIOYHTENBHO Ha
CBHEMKY OOBbeMHBIX OGBEKTOB NMPH MaJIOM YBeJHYEHHH MPH IOMONLH
GUHOKYJIPHOrO MHKpOCcKona 6€3 06beKkTHBa.

Camojiesbuyio MHKPOGOTOHACAAKY HCNOJAB3YIOT, KOraa ApYyrue
toTokaMepsl OTCYTCTBYIOT HJH He o0ecneuMBalOT HYXKHOTO KayecT-
Ba cHUMKOB. [IpH ManbiX yBeqHueHHSX ee Jyyule HCNOAb30BATh Ge3
okyaspa ¢ mukpockonamu MWH-8, -9 wan 10 (1-it cnoco6), npu
Goapmux — ¢ Mo6uIMH  MHKpocKonaMmu, kpome [lonam, ¢ okyas-
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(2-ii cnocol) nan ¢ MHKpockonamu [Tosam, cHaGKenHBIMH TpH-
JIIPOM, ¢ TOMaablo (4-i cnoco6).

HepoctaTky, OrpanHyHBaiollHe €€ NpHMeHeHHE: HeOOXOAUMOCTD
OTaTh B TeMHOI KOMHATe, TPYA0EMKOCTb, HEBO3MOMKHOCTb TOJY-
51 MOMEHTA/bHbIX BbllepiKek.

IIpoune wmukpodoToHacagkn padoTalOT TOJAbKO C oxy.xmpcm
AHJIYUILIHE pe3yJ/bTaThbl Hal0T MJAaCTHHOYHBLIC HacajJkH, ocodeHHO
JIH B OI{HOI"’I H3 KaccCeT Boipe3aTth CTEHKY H BCTABHTH Tija MaTOBOe
eKJI0 a5l Gosee ToyHOil (okycHpoBku. Ho onn MasoynoGusl npu
accoBoM ¢oTorpadHpOBaHHH, KOT[AA MaJjioe UHCJIO KACCeT CYIIecT-
HHO 3aMmejaser padoty. Bonee ynobubl mieHounble MEKpPOdOTOHE-
JIKH, IIO3BOJIsIIOINHE M0JyuaTh cpasy 12 uau 36 neraTHBOB, HO 3TH
TATHBBl TPeOYIOT YBeJHYEHHs], YTO MPEAbABJSET IOBHIIEHHEIE
ef0BaHHsl K MX Pe3KOCTH, KoTopas QoJbllefl 4acTbio OKa3biBAeT-
HeyA0BJaeTBOpHTe/IbHOl. CBsi3aHO 3TO ¢ HEJLOCTATOUHOH TOYHO-
TbI0 (OKYCHDOBKH INPH NOMOIUH OKyJaspHOil TpyOku. Kpome TOrO,
'pn HCHOJIb30BAHHH 3D-MMJJIMMETPOBEIX Hacal0K pasMep Kajpa
)Ka3blBaeTcsi B HECKOJIbKO pa3 MeHblle H300paykeHHs, CO3/1aBaeMo-
TO ONTHYECKOH CHCTEeMOIl, 4TO TOXe CHHKAeT pPe3KOCTh CHHMKA H
YacTo He JaeT BO3MOMSHOCTH NOMECTHTL B Ka/Jp HYMHYIO IJIOLLA[bL
unga.

¥cranoeka annapartypsl

. IlpaBuabHasi yCTAHOBKA anmapaTypbl J0JKHA 0GecneudTh COB-
| MellleHHe H300paxKeHHsl C HEraTHBHBIM MaTepHa/JOM H HX B3aHMHYIO
 HemOJABHIKHOCTb BO BpeMsl 3Kcrno3HuHH. Bee 370 Jerue jJocTHraercs
NpH KpemJieHHH KaMepH HermocpeAcTBenHo K MHKpockomy. Ilpu pa-
' 6oTe C pPenpoAyKIHOHHBIMH YCTAHOBKAMH, He HMEIOIUHMH KeCTKOi
| CBSI3H C MHKPOCKONOM, 06€ J0J/IKHBI OBITh YCTAHOBJEHBl HA JKECTKOM
| OCHOBaHHHM, HCKJIIOYAIOEM HX KoJeOaHHsi BO BPeMs IKCIO3HIHH.

: Cnoco0 KpemJeHHs KaMephbl 3aBHCHT OT MPHMEHAEeMOro MeTOja
~ MHKpo(OTOCBEMKH, THNA (OTOKaMepsl H ycTpoiictBa TyOyca MHK-
. pockona. .

: Kpensienne olHOOOBEKTHBHON 3€pKajkH K MHKpOCKONy C Iio-
- ABICKHBIM TYOycom LIAPOKO#H OKyAApHO# TpYOKOit 115 chbeMKH Ges
| OKy/Apa NPOH3BOAAT B CJELyiolleM IOpsiKe. CHauana 0OBEKTHB
,.cbm*oarmapa'ia 3aMeHfI0T HHIKHEH BTYJKOH YHHBepcaJbHOro Iepe-
. XoxuHKa, mepexogHukoMm MII-7 uanm ynpouleHHEIM mepeXOoHHKOM.
 Ecau kamepa umeeT JpyIyio pe3b0y HiH paccunTana Ha GailioHeTHoe .
. KpemJieHHe OGBEKTHBA, MeXAy KaMepoil H NepexXoAHHKOM IOoMe-
MIaI0T MepexogHOoe KOJbLo. 3aTeM BHHUMAIOT OKVJApP H HaleBaioT
NepexoAHHK Ha OKYJAPHYIO TpPYOKY (ynpOIleHHEl IepexoiHHK
. BCTABJSIIOT BHYTPb OKyJAspHOH TpyOku). Ilpn Haanuny 3a:KHMHOrO
. BHHTA 3aKpeIisioT MepexojHuK.

: Ilpu HCMOMb30BAHKH MHKPOCKONOB €O ChEMHBIM HaKJOHHBIM TY-
- Oycom Mexay KaMmepoil H HHXKHell BTy.nKon YHHBEpCaJbHOTO ITepe-
XO[HHKA CJeAyeT BCTABHTHL MOJHBI HAOODP YAJHHHTEJAbHBIX KOJEL,
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a 3aTeM BCe 3TO COOpYrKeHHe NOMecTHTb Ha MECTO CheMHOro TyOyca
¥ 3aKpeNuTh 3aKHMHBIM BHHTOM MHKPOCKOMA.

Kpenienne 0qHOOGBEKTUBHLIX 3€PKaJOK K MHKPOCKONAM C -
POKO# OKYJSpPHOI TPYOKOil AJs CbeMKH ¢ HCMOJAb30BAHHEM OKYJIfpa
NPOH3BOAHTCA B TOM e NOpsJKe, HO OKYJSAp OCTaBJAETCA Ha Mec-
Te. Ecaim MHKpPOCKON HMeeT y3Kyl0 OKyJAsipHYW TpYyOKYy, HHIKHIOW
BTYJIKY YHHUBEPCaJbHOrO NepexofHHka ¢ BKJajblllleM HaJeBaloT Ha
TPYOKY NpH BBIHYTOM OKyJsipe, a 3aTeM BcTaBasioT okyasp. Ilpu
paGoTe ¢ MHKPOCKOTNOM, HMEIOIMM CbeMHLIH HAaK/AOHHBIE Ty6Yyc,
MeXAy KaMmepoH n HabopoM YAJHHHTEAbHBIX KOJell, COeHHEeHHbBIX
¢ HHXKHell BTYJKOI, BCTABJAIOT BEPXHIOW BTYJAKY ¢ BKJAajbllleM, B
KOTOPBIH, B CBOIO O4epe/lb, BCTABJSIOT OKYJAsp. MekKay [epexoaHH-
KOM H KaMmepoil MOXKHO JONOJHHTeJNbHO BCTABIATL YAJHHUTENbHBIE
KOJbLa B PasJHYHBIX KOMOMHALMsAX, YTO NO3BOJHT peryaHpoBaTh
MacwiTad yseaHueHus.

ITpu cvemke ¢ ucnosab3oBanuem o6bekTHBa QoToanmnapara Kame-
py Jiyuyllne BCero KpemuTh K BepXHell BTyJKe YHHBepcaJbLHOrO mepe-
XO/IHHKA MpPH TMOMOILH pe3bOnl aast cBeToduanTpoB. Ecan Hemodab-
3yeTca MHKPOCKON ¢ IIHPOKOH OKYJIsfpHOH TpyOKOii, OKyaap ocTaB-
JSeTCs Ha MecTe, 4 BepXHss BTYJKa NepeXOiHHKA uepe3 HHIKHIO
3aKpeniseTcsi Ha OKYJIsSpHON TpYOKe. Ecan ucnonbsyerca MHKpO-
CKOIl CO CBEMHBIM HAKJOHHBIM TyOYycoM, OKYasp ¢ HOMOUIbIO BKJ/a-
ABIIIA TIOMELaeTcsi BHYTPb BepXHeil BTYJKH, a MOCJAe[Hss Uepes Ha-
60op YAJNHHHTEJLHBIX KOJIELL H HHIKHIOIO BTYJKY IpHCOeAHHSAETCS K
OCHOBAHHIO MHKPOCKONa BMecTO Hak/JoHHOro Tyfyca. Cienyer mom-
HHTb, YTO pesnba AJsi KpenseHHs cBeTO(QHABTPOB caabasi, Tpedyer
OYeHb OCTOPOXKHOro 06pallleHHs H MOMKET HCMOJb30BATHCH TOJALKO
IpH BePTHKAJLHOM MOJOMKEeHHH ONTHYeCKOll ocH (oToamnapara, NpH
KOTOPOM HCKJ0ualoTes uarnbatwoine MoMeHTH. Ocolylo 0CTOpOXK-
HOCTb HAMO0 NPOSABJAATH NpH nepeMoTke KaapoB. KoHerpykuuio cne-
IHa/JbHOro OonopHoro Koabua npefnaraior I'. Jdyakus u M. Muuen-
KoB (1972).

ITpu orcyrcTBHM mepexojHHKa (oToannapat MOMKHO NMPOCTO MO-
JIOXKHTL 00beKTHBOM BHH3 HA OKy.asip MHKpockona. Ecau ueHtp -
KectH doroannapara 6/H30K K ONTHYECKON OcH ero o0bekTHBa, ail-
napat Oyger ycroiluuB M Oe3 NpHAep:KHBaHHS, pasyMeercs, NpH
BepTHKaabHOM nosoxenun ocu. E. M. IlInuabkos (1954) pexomen-
JIyeT KpenuTh anmapaT K BHICTYHNAIOUIHM AeTajsiM MHKPOCKOHa NpH
NOMOILY KycKa ToHKO# pesunkn aaunoit 30 cum, 3aBa3aHHOro B
Koabilo. Baxkno coxpaneHue 1eHTPHPOBKH Qoroannapata OTHOCH-
TEILHO MHKPOCKOIA, KOTOpasl NpH OTCYTCTBUH TEPeXOLHHKA Jerko
MOXKeT ObITh HapyliieHa. .

IIpn cbeMKe ¢ moMouibLI0 MHKPO(OTOYCTAHOBKH MHKPOCKON cTa-
BAT Ha ee ocHoBanme. Ty6yc MHKPOCKONA yCTaHaBJHBACTCS BepTH-
KanbHO. EciH MHKpOCKON HMeeT CheMHBIi HAKJOHHEI Ty6yc, ero
HA/10 3aMEHHTb CleNHaNbHOM HacaaKoll H3 KOMIJEKTa YCTaHOBKH
M®OH-3 uan BepTHKAAbHBIM TYOYCOM, COCTABJEHHBIM W3 HHIKHEll
BTYJIKH YHHBEPCAJLHOrO nepexoAHnka H Habopa yAJIHHHTENbHBIX
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el Eenn npeianosaraercsi BecTH CheMKy ¢ OKYJISIPOM, Kak 5To
KOMEHAYIOT HHCTPYKUHH, J00aBAsieTcst BEPXHSS BTyJaka YHHBep-
BHOTO Iepexo/iHHKa ¢ BK/aAblleM H OKYyJaAfApoM. AHAJOrHuHbBIM
)pa3oM YCTaHABJIHBAIOT MHKPOCKON HA OCHOBAHHE PENpOLYKIHOH-
ix ycranoBok. Ilockoabky Bce OHH HMEIOT CBOH JKeCTKHil 1UTaTHs,
HHKaKHX npucnocoOaennil Js KpenaeHHs K MHKPOCKONY He Tpedy-
¢fl, HO NOJIZKHA OBITh oOecreyeHa CBeTOH30JALHA COeJAHHEHHs TYy-
ca MHKPOCKOMa ¢ MeXOM KaMmepul (ec/H He HCMOJB3YeTcs 00beK-
B ycraHoBkd). [opusoHTajibHBIE PeNpoAyKUHOHHBIE YCTaHOBKH
auHTeJNBHO MeHee YA0OHBL H MOTYT HCRHOJIL30BATHCA TOJBKO €
KPOCKOIlaMH, HMEUIHMH HecheMHBli TyOyc, KOTOpBI JojKeH
PLITh NPHBEJeH B TOPH30HTAJbHOE MOJIOXKEHHE,

- Ilopsaaok yctaHOBKH MHKpO(OTOHACAAOK H3J/I0KeH B COOTBETCTBY-
JOIHX 3aBOACKHX HHCTpyKnuax. Camopesabhasi MUKpodoTOHacaAKa
NpHKpPEnsieTcss K MHKPOCKONY 4Yepe3 HHIKHIOW BTYJKY YHHBEpCa/b-
HOI'O nepexofiHuKa (K GHHOKYJAApYy — 4Yepes3 BepXHIO), TaK XKe Kak
| 3epKaabHbli poToannapat. Ecau MHKpPOCKON HMeeT CbeMHLI TY-
L Oyc, To HCNOJb3yeTcA TaKKe Habop Kojell, a NPH ChEMKe C OKYJIsi-
| POM TakiKe BepXHfs BTYJKa MepexojHHKa ¢ BKjaaaumeM. B mocnen-
- HeM ciyuae, 3aKpendisis HacaJAKy Ha pa3HOM ypOBHe — MeMKAY HHH-
Hell BTYJIKOH H KOJIbIAMH, MEXKAY KOJbIlaMH, MeXkAY KOJbLAMH H
BepXHeld BTY/KOH, — MOMHO perynnpoBaTh maciuta® yBeJHueHH,
He MeHss 00beKTHBA.

Hacrpoiika oceiieHHn

Jas moboro MeToja MHKpO(OTOCheMKH BecbMa BaiKHO (3Hauu-
. TeJbHO BaikHee, YeM /I BH3YaJbHOTO HabJlo/leHHs) paBHOMepHOe
ocBelliende oObekTa. A HOCTHKEeHHs 3T0i 1ean B GOJbLIHHCTBE
NMOJAPHU3ALHOHHLIX MHKPOCKONOB NpPUMeHseTcs NMPHHIHI OCBelleHHs
no Kénepy, no3BosiloOmui [OJYYHTh paBHOMEpPHOE OCBELIEHHEe OT
HCTOYHHKA, MMEIOLlero HeOAMHAaKOBYIO sipkOocThb No miowagn. Ilpu
9TOM KOJIEKTOp 00pa3syeT H3oOpaKeHHe HHTH HAKasa HeMHOro Hi-
Ke (oKyca KOHAeHCOpa, NPUMEPHO B IJIOCKOCTH anmnepTypHOil JaHa-
dparmel. Kongencop npoekKTHpyer OTBepCTHe KOJJIEKTOpa H IOJe-
BOii Auadparmbl B IJIocKOCcTh npenapata. Konpencop BMecTe ¢ 005b-
€KTHBOM IIPOEKTHPYIOT H300parKeHHe anneprypHoil Auadparmbl u
KOH/IeHCOpa B IJIOCKOCTb BBIXOJHOro 3payka oObexkTHBa. Ecau mo-
CMOTPETb Ha Hero, yAajHB OKYJAp, A0JXKeH ObITb BHIEH SIPKO H
pPaBHOMEPHO OCBEUIEHHBIIT KPYT.

Hacrpolika ocBemlenusi mo npuumuny Kénepa npoussoputes B
caepywoueli nocjenosateabHocTH. CHauana  UeHTPHPOBOYHBIMH
BHHTAMH BCTPOEGHHOTO OCBeTHTE/N HampaBJsieM JYdY B LeHTP OKHa B
OCHOBAaHMH MHKPOCKOINA, a NPH HCNOJL30BAHHH BHEIIHEro OcBeTHTEe-
Js, Nepemelasi ero, HanpaBjseM Jyd B LEHTP 3epKana, pacnoJio-
XKHB TOCJEe[Hee CTPOro Ha ONTHUECKOil OCH MHKpOcKona. 3aTeM
yaajseM NOJsApH3aTOp, a Ha ero MecTo, BO3MOXKHO OJmxKe K AHa-
¢parme, nmomelntaeM Kycok Genoil 6ymars H nepemelleHHeM BA0Jb
OCH OCBeTHTe sl KOJJIEKTOpA WJH TNaTpoHa ¢ JaMmoil MJIH Bcero
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ocpeTiitenss (B 3aBHCHMOCTH OT KOHCTPYKUHMH ROCJEeAHEro) nobH-
BaeMcsi MaKCHMaJbHOIN pe3kocTH H300paKeHHA HHTH Hakaja Ha
oymare. Ilocsie 910ro HMEHTPHPOBOUHBLIMH BHHTAMM [PH3MBI  HJH
BpallleHHeM 3epKkaJjia Hanpas/isem H3o0pajkeHHe HHTH Hakaja Ha
aneprypHyl AuadparmMy KOHAeHcopa Tak, 4Ttolbl ua Adadgparmy
CIIPOEKTHpOBaMA0Ch HauboJblliee YHCA0 BHTKOB. EC."IH nmocJie 3TOro
packpuiTh JAHadparMy KoHJeHcopa, c(pOKycHpoBaThb npenapar H
NPUKPLITL AHA(parMy OCBeTHTeJIs, B 10Je 3peHHs GyAeT BHAEH He-
peskHii cBeT/ibli Kpyr — u3o0pa:keHHe noJeBod aunadparmsl. Bpa-
LIEHHEM KpeMaJibepbl KoHAeHCOpa JA00beMCsi ero OTHOCHTEJbHOM
PE3KOCTH, LEeHTPHPOBOUHLIMH BHHTAMH HPH3MBI HAM caadbM H3Me-
HEHHEM HAK/JOHA 3epPKaJla OTHEeHTPHPYEM ero H packpoeM IoJeBYIo
anagparmy Tak, utoObl ee H3oOpakeHHe OLLIO HECKOJLKO GoJbliie
HaMeyeHHOro oObekTa cheMKH. [Ipu NOJHOM PACKPHITHH MOJEBOM
auadparmbl B 00BEKTHB NONafaloT JyuH, He yuyacTBYIOLlHe B MO-
CTPOEHHH H300paKeHHs HYIKHOI uyacTH 00beKkTa, HO MOrylLlHe BHI-
3BaTb HexKeJaTejblble pe(JieKcbl H TeM CaMLIM CHH3HTb KOHTpact-
HOCTh H3oOpaxkenus. AnneprypHas auadparma Jas AOCTHXKEeHHs
MaKCHMaJbHOKH paspewiaionieii cnocoOHOCTH A0JKHA ObITh MOJHO-
CTbIO OTKpHITA, TaK 4TO0 ee H3oOpaxKeHHe UEJAHKOM HOKpPHIBAJIO
BBIXOJHON 3padok oGbextHBa. O/Hako Ha NpaKkTHKe Jydlle yMeHb-
IIHTh 9T0 H3006pazKeHHe NpHMEDHO HA OAHY TPeTh; ITHM JOCTHra-
erca GoJsiblliasi KOHTPACTHOCThL H300payKeHHs 3a CYeT He3HauuTe/b-
HOTO yMeHblIeHHsT pa3peluaiolies crroco6HOCTH.

Haxe npu crporoif HacTpoiike ocBelilenusi no npunuuny Keéie-
pa Ha o0beKTe H Ha MAaTOBOM cTeksae GbiBaerT BHAHO ciaaboe pamyx-
Hoe H3o0paeHHe HATH HakaJja. YroGbl H36aBHTLCS OT HErO, HYMKHO
BBECTH MAaTOBOE CTeKJ0, HO B OOJbLIHHCTBE cJy4YaeB 3THM MOKHO
npenebpeub, MOCKOJABKY Ha uepHO-GesblX (ororpadusx Takoe H30-
Gpa)keHHue HHTH He OYAeT BH/AHO.

Ilpu cwemke wmukpockonamu MIIC u MIICY, He HMeOWHMH
KOHJ/IEHCOPOB, YCTaHOBKA ocBellleHus no Kénepy HeBo3MOXKHA H NpH
paGoTe B mpoxojsimeM cBete 006g3aTeNbHO HCNOJAL30BAHHE MAaTO-
BOTO CTEKJA.

[Ipn nonyueHnun onTHYeCKOro H3oOpazkeHHs NEPBHM CHOCOGOM
OacHpl OTpazKeHusi OT CTeHOK TyOyca HJM caMofenbHoil MHKpodo-
TOHACAJKH, a HPH HCMOJb30BAHHH PENpPOAYKUHOHHBIX YCTAHOBOK —
NOCTOPOHHHII CBET, NPOHHKAIOUIHI uepe3 HEMIOTHBIE COEJAHHEHHS.
Hns BuisB/IeHHS GJHKOB I NOCTOPOHHETO CBeTa Jy4lle BCEro nocJe
YCTAHOBKH OCBELIeHHsi MOMECTHTh TIJla3 B KaJpoBoe OKHO KaMephl
NpH OTKPBITOM 3aTBOpE M BKAKYeHHOM ocBelleHuu. Ilepememas
rjias BJ0Jb M NOnepek Kaapa, MOMXKHO YBHIeTb BCe HCTOUHHKH Bya-
aupyiotiero csera. OueHupath HX cJAeAyeT MO APKOCTH, CPABHHBAas
C SIPKOCTBIO PHCYIOLIEro CBeTa, H M0 PaBHOMEPHOCTH 3aCBETKH Kaj-
poBoro oKHa (paBHOMepHEIi cBer MeHee onacen). Ecau 3aguss
CTEéHKa HecheMHas HJAH KaMepa 3sapdaxKeHa, MOXKHO CHATH Bech {bO-
Toannmapart, OCTaBHB MNEpPexXOJHHK H VAJHHHTENBHbIE KOJIbIla, eCcJH
OHH NPHMEHAKTCH, H 3aTeM NOMECTHTHL IJjlad Ha TO MeCTO, rjae ao
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| CHATHA amnapara HaXoamaoch KajapoBoe okmo. Baukyomme mecra
| MOXHO 3aKONTHTb, 3TO 0CJA0HT, HO He YHHUYTOXKHT ByaJb. Jlyunte
. cepediHe OJHKYIOUEr0 y4acTKa HJIH HECKONBKO HHXKe BKJICHTb aua-
. @parmy u3 uepHoit Oymarn. OrBepcTHe AHApparMbl He OJXKHO
. OBITb MaJieHbKHM, HHaue auadparmMa OyAeT BHHbETHPOBAaTb H306pa-
- kenue. Eciin OIMKYIOLHI y9acTOK NPOTHAMKEH, Jyullle BKJEHTb He-
. CKOJIbKO JHaparm Ha pasHoii Beicote. B HeKoTOpBIX cayuasx GuH-
. KH HCHe3aloT npH ¢a1ab0M NPHKPBHITHH AHadparM HJH NPH yMeHblle-
. HHH OKHa B CTOJIHKE MHKDOCKONA JI0 pa3Mepa CHHMaeMoro oGmeKTa.
- B mukpockonax MIIC-2 mpu yBenuueHusnx ot 1,6%X o 2,6% Bosuu-
KalOT JOMOJHHTEJNbHBIE OTpPaXKeHHs OT MpPH3M, BHJIHBIE B HHKHEH
Y4acTH OKyJAApPHOH TPYOKH mpH BeIHYTOM okyJasipe. OTpaiKeHusr BHI-
. Hbl H IpH YBEJIHYEHHH 1%, eC/IH B OTBepCcTHe NPEAMETHOrO CTOJHKa
BCTABJIGHO CTEKJO, HO HCcYe3aloT NpH METAJJIHYeCKOM MHCKe C He-
GoJbliuM oTBepcTHeM. [yl yeTpaHeHHs [OMOJHHTENbHBEIX OTpaKe-
HHH npH yBeanueruax 1,6% u 2,6% nocTaTouyHO NPHKPHTbL OTBEPCTHE
B MeTaJlJIH4eCKOM JHCKe.IO0JIOCKOH uepHoil Oymarn c jajibHeil CTO-
ponl Ha 5—10% anamerpa.

- Hacrpoiika ocBellenns nNpH HCIOJAb30BaHHH TEMHOTO MOAS H (da-
30BOr0 KOHTPAcTa H3J10#eHa B HHCTPYKIHAX NpH COOTBETCTBYIOUIHX
NpHCIOCOOJeHHAX.

YcTaHoBKa npenapara

YcraHoBKa npenapara NPOHM3BOAHTCS TaK e, KakK NpH BH3Y-
ajbHoM nabmiopenun. [lpu cbeMke B nosispuzoBaHHOM cBete 60Jib-
ioe 3nayeHue npﬂo()perae"r VCTaHOBKa 3epeH N0a onpeiesieHHbIM
YIJI0OM K HanpaBjeHHio kKosebauuit B noasponjaax. Ocob6eHHo BaxKHO
3TO NPH CbheMKe OTAENbHBIX 3epeH, ABOHHHMKOB, KaeMOK, CTPYKTYp
npopacrauusi (CHMIJIEKTHTOB, MHPMEKHTOB, nepTuToB M xp.). Ilo-
3TOMY NPHCYTCTBHE aBTOpa NMpH chbeMke obsi3aTebHo. B GosabiiHi-
CTBE Cjy4aeB ULIHG CcJelyeT YCTaHaB/AMBAaThb Tak, 4TOObl B MOJO-
JKEHHH yracaHHus HaXxo[HJOCh HaHMeHblllee uyHcJao 3epeH. B 1o XKe
BpeMs ciefyeT H30eraTb OueHb SIPKHX 3epeH, Pe3KO BblAeJsIOIHX-
¢si HA oOmieM ¢oHe, ecau He CTOMT clelHaJbHAad 3allaya BLIAETHTD
3TH 3epHa. [pyrnMu ciroBamu, caeayer noGHBaThest Gosiee MJH Me-
Hee PaBHOMEPHOIl SIPKOCTH 3epPeH, TaK KakK CJAHLIKOM CBET/Ibie HJIH
CJAHIIKOM TeMHble 3epHA HJIH PPYIIEL 3€PeH NMOJYJaloTcs Ha CHHMKE
yepHbiMH HJAH OeJbMH natHamu Ges Jeraseil. O6bsacHsercs 5To
TeM, uto (otomMaTepHasb 00/1ajal0T 3HAauHTeJbHO MeHbluedl (OTO-
rpaduueckoii MmWHPOTOH (cnocobHOCTBIO nepelaBaTh Kak HauboJee
cHJbHBle, TaK M HanGosee caabwble fPKOCTH), uyeMm raas. B nekoro-
PBIX cayyasxX AJAs Mepefayd OTAeAbHBIX jAeTaJeii claeayeT CHHMAaTb
Haubojee BayKHble 3€pHA B MOJIOXKEHHH, OJH3KOM K yracaHuio. JTo
OTHOCHTCH Mperkae BCero K 3epHaM ¢ BOJHHCTBIM, MO3AHYHBIM HJIH
3oHaabubiM yracanueM. [lpu 3Tom ocofenHo KenaTeabHO, 4YTOOH
1mo6aH30cTH He GBI SIPKHX 3ePeH B COCTOSHHH MOJIHOTO IPOCBET/Ie-
HHA.
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Koraa npeanoaaraercs HOJAYHHTb HPAMOYroJabHBIE HeEratis, a
CTPYKTYypa MOPOAbl aHM30TpomHa MJAH (oTorpadupyemoe mojae Bhl-
TSIHYTO, BajKHO OPHEHTHPOBATL Npenapar OTHOCHTCJILHOH AJNHHHOI
ocn Kaapa. IIpn cbheMKe Oe3 MoJIsPOHIOB 3TO MOXKHO CHe/]aThb, Bpa-
masi CTONHK MHKpockona. B mnojasipH3oBaHHOM cBeTe, 4TOOHl He
H3MEHATb YCTAHOBJEHHYIO cTenenb abcopOuuMu HJAH yracaHua oT-
AeJbHBIX 3epeH, Jydlle BpallaTh MepexOJHHK ¢ KaMepoi M/IH MHK-
podoToRacaaky OTHOCHTenbHO MHKpockoma. Ilpm moabsoBaunH pe-
TNPOAYKUHOHHEIMH H MHKPO(OTOYCTAHOBKAMH IPHXOAHTCS JIHOO Bpa-
IaTh MHKpPOCKON (ecJH OH HMeeT BCTPOeHHOe OCBelleHHe, peryJH-
pOBKa KOTOpOro npH 3ToM He cGHBaercs), AHOO cHayaja ycTaHaB-
JHBATb OPHEHTHPOBKY Kajapa, a 3aTeM BpallleHHeM TMoJisgpH3aTopa
HJIH COBMECTHBIM BpallleHHeM I0JApH3aTOpa M aHaJH3aTopa ycra-
HOBHTb JKejaTeqabHblil XapakTep abcopOuUHH (yracauus).

PoKycHpoBKa

Ilpu chemKe 3epKa/ibHEIMH KaMepaMu JI00bIM cioco6oM HaBoaKka
Ha PE3KOCTh OCYUIECTBJISAETCS MO0 MATOBOMY CTEKJ/Y. B GOJIbLUIHHCTBE
caydaeB H3oOpaxKkeHHE OKa3blRaeTcsi He MJIOCKHM, H MaKcuMaJ/bHas
pe3KoCTb B LeHTpe H Ha KpasX KaJpa BO3HHKaeT He OQHOBPEeMEHHO.
B atoM cayuae (OKYCHPOBKY cJeAyeT NPOHU3BOAHTE HE MO IEHTPY
Kajapa, a 1o KoJableBoil 30He BOKPYT LEHTpa, 4yeM HOCTHraeTcs MakK-
CHMaJbHas CpelHsAs pe3KocTh moayueHHoro cHuMka. [lpu paGote
co caabbiMu oOBeKTHBaMH, HMelUMH GoJbliyio rayOHHy peskoc-
TH, TPYAHO YJIOBHTb MOMEHT HACTYNJEHHS MaKCHMaJbHOH PEe3KOCTH.
B stom ciyuae, Bpalllasi MUKPOMETPEHHBIH BHHT, CJIe[lyeT HalTH ABa
KpalHHX TOJIOXKEHNs, B KOTOPbIX HAYHHAET 3aMeyaThesl MOTeps pes-
KOCTH, a 3aTeM NpPHBECTH MHKPOMETPEHHHIi BHHT B MNOJIOXKEHHE,
cpenHee Mexay AByMs HaineHHbiMH. He ciepyer HaBoguTh Ha pes-
KOCTb «B Jiyye» — B fIPKOfi IeHTpaJbHON TOouke H306pa)ceHus Ha
MAaTOBOM CTeKJIe C TOHKO3€DHHCTOH MOBEPXHOCTHIO.

Ecin npu cheMke TperbuM crmocofoM HCMOAb3YETCH OKYJAsp C
nepekpecTHeM (IKaJofl, ceTKoil) H ero ejaTebHO BOCIPOH3BECTH
Ha CHHMKE, TO cHayaJja, Bpallasi OnpaBy PJIa3HOH JHH3BI HIH MeHss
YCTaHOBKY o6BekTHBa (oToanmapata, AOGHBAIOTCS MaKCHMAaJbHOH
PE3KOCTH NepeKpecTHs, a 3aTeM MpPH MOMOLIH KpeMaJbepbl MHKPO-
crkona (oxycupyloT H3oOpazenue. Ecian cTaBHTCS NPOTHBONONOMK-
Has [eJib, MOBOPOTOM IJIa3HOH JIMH3Bl BBHIBOAAT INEPEKPECcTHE H3 ee
¢dokaabHoli maockoeTH. O6beKTHB (poToannapata B NoC/AeqHEM CaY-
yae ycTaHaBJAHBAlOT HA GeCKOHEUHOCTh, €CJIH IJ1a3Has JIHH3a Obljia
3aBepHyTa BMpaBo, H HA NpefesbHO OJH3KOe pacCTOSTHHE, eCJaH OHa
Oblia OTBepHYTA BJEBO, H TONBKO TOrga GokycHpyloT H30GpaxKeHHe.
ITpu cvemKe ¢ okyaspaMu Ge3 MepeKpecTHsi yCTaHOBKA 0GbeKTHBA
KaMephl CyLIecTBEHHOro 3HaueHHs He HMeerT. IIpH ycTaHoBke Ha
GeckoHeuHocTh MacmTad w3o6paxeHHs OGynerT HECKOJbKO MEHb-
IIHM, YeM TIpH yCTaHOBKe Ha mpejeibHO 6iH3KOe pacCTOsSIHHE.
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Ecan ucnosbayercst annapar, JHIIEHHbIE MaToOBOro crekaa, (o- :
'KYCHPOBKA NPOH3BOJANTCS Ha 17143, KAaK NMPH BH3yaabHOM Habaioje-
‘pun. Ilpn sTOoM cHauaga, Bpauwlas raasuyio JiHH3y, 106HBAIOTCs pe3-
KOCTH KpecTa HHTeil, COBMelllasi ero TeM CaMbIM ¢ doxasnbroil mroc-
'KOCTbIO OKYJIsipa, WJIH, Ha060pOT, BBIBOASAT €ro H3 3TOil IJAOCKOCTH,
€CJIH OH He HYKEH, a 3aTeM BpallleHHeM KpeMajbepbl H MHKPOMET-
pEHHOTO BHHTa J00HBAalOTCs pe3KocTH H30Opaxkenus oGbekra. Bee
'3TH ONepauuH [A0JKHBl ObITh BLIOJNHEHB! IIpH paccaalbaeHHEIX TrJias-
HBIX MBILIIAX. Y JHI ¢ HOpMaJbHBIM 3PEHHEM IJ1a3 IpH 3ToM cdo-
KycupoBaH Ha OeckoHeyHocTh. Hauayumme ycnoBus paGoTel Takoro

rJa3a HacTynaloT B MOMEHT, KOrja H3o6paiKeHHe, CO31aBaeMoe
~ 06BbeKTHBOM, HaXOAHTCS B (POKyce OKYJsipa, a BHIXOASALLHE H3 OKY-
Jsipa JAy4yH napasuieibHbl, KaK Ha puc. 3, d, T. e. MHHMOe H306pake-
HHe HaxoAHTcA B OeckoHeuHocTH. B 3TOM cayuae npu cheMke o6b-
eKTHB (poToanmapaTta Haj0 YCTaHaBJHBaTh Ha OECKOHEYHOCTD.
- OaHako y MHOTHX JHL, OCOGEHHO CpPeJH 3aHHMAIOIIHXCH YMCTBEH-
HBIM TPYIOM, I71a3 B paccaabJeHHOM COCTOSHHH aKKOMOAHPOBAH HA
GoJee GIU3KOE paccTOsiHHE, DTHMH JHUAMHU Jiyullle BOCIPHHHMAIOT-
csl pacxojslipecst MyYKH, BO3HHKAIOIIHe, Korja mepBHYHOe H306pa-
JKeHHe pacnoJioXKeHo Bue (oKyca riasHoil auu3bl. OHH cdorycH-
PYIOT MHKPOCKOI TaK, 4TO B annapaT TOXKe MONaAyT pacXosIlHecs
Jy4YH, MHHMOe H300paxKeHHe OKameTcda OGJHKe GeCKOHEUHOCTH.
OGbeKTHB 151 NOJYUYeHHS PE3KOro CHHMKAa HYXKHO OyAeTr ycraHo-
BUTb Takxe Ha Gojee OGJH3Koe paccTOfHHe. ¥ AaJbHO30PKHX JIHIL,
TaKHX, KOTOPbIM NPHXOMHTCH HOCHTb I10JIOMKHTEJbHBIE OYKH Jae
ANs AajH, 1J1a3 HacTPOeH Ha BOCHPHATHE CXOAALIMXCH Jyuell, BO3-
HHKAIOLHX, KOrja nepBHUHOe H300parKeHHe HAXOAMTCA HHiKe (O-
Kyca raasuoil jquH3bl ITockonbky o6bekTHBH GOJbIIAHCTBA (DOTO-
annapartoB Ha paccTOsiHHe 0 HEeraTHBHOTO MaTepHala, MeHbllee,
yeM (poKycHoe paccrosuue ofbekTHBa (T. e. manee, yeM Ha Gecko-
HEYHOCTb) He YCTaHaBJHMBAIOTCA KaK AaJbHO30PKHM, TaK H CHJIbHO
6AM30PYKHM, TO AJMA KOMIIEHCALMH BJAHAHHSA OCOGEHHOCTelH riasa
CJelyeT NPOU3BOAHTHL (OKYCHPOBKY MHKpockonma B oukaX. CnabGas
6IH30PYKOCTh MOKeT OBITb KOMIMEHCHPOBAaHA YCTAHOBKOH 0GBeK-
THBa Ha OoJjee 6aHu3Koe paccrosHue. [lia onpeneneHus onTHMAasb-
HOH YCTAHOBKH CJeAyeT CAesaTh TPH NMPOGHBIX CHHMKA C YCTAHOB-
Kamu Ha 1,2 M u O6eckoHeuHoCTb. EciH 00BeKTHB CheMHBIH,
MOXHO TIOBTOPHTb HCHLITAHHE C YAJHHHTeJbHBIM KOJbLIOM H B
dajbHeHIIeM NMPOH3BOAHTL ChEMKY € TOH YCTAHOBKOH, IIPH KOTOPOIH
JOCTHTHYTa MaKcHMaJbHaf pe3KocTb. Belo cepuio HenmbITaHmil xKena-
TeNbHO NOBTOPHTbL HECKOJBKO pa3, Kax/blil pa3 3aHoBO (GOKycHpYs
mukpockon. Onpenesnennas TakuM 06pa3soM YcTaHOBKAa OGBEKTHBA
BEepHA TOJIBKO JIs OAHOro raasa. [Tpu Bo3Bpamennu K 3aHATHAM
MukpogoTorpadueil yepes roa u GoJiee NPoOBepKY CJeLYeT IOBTO-
PHTD.

Caenyer yuecTb, uTo O6JH30PYKOCTb MOMKET CHIXKATBCS BO

BpeMs MoJieBHIX paboT H OTmycka H BO3pacTaTb BO BpeMsi Kame-
panbHBIX palbor.
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M. HInuaekos (1954), ocHOBLIBASCH HA TOM, 4TO NMPH ONpEAC/CHHH ybe-
Hs MHKDOCKOTIA PAcCTOSHHE HAHMYYWero BHAEHHA as OGLEKTOB, uaMepen-
" Hbix 8 AuHEdHOU Mepe, YCAOBHO i NOCTOSHHO MPHHATO paBHHIM 25 cM, mpexna-
" paer Bceraa yCTaHaBiHBATL OGBEKTHB Ha 25 CM. 3T0O HepepHO, MOCKOJbKY YCTa-
HoBKa COKYCHPOBAHHOTO MHKDOCKONA OMpEAEJsiesca (PaKrudeckusm u undusudy-
aabKbLM PACCTOAHAAMH HAUMYYIIEr0 BMACHWA AN OOLEKTOB, HAMEPEHHbIX & y2a0-
goidl mepe. Tlpornsononoxnoe ykasanwe I. Jyakuna m M. Munenxona (1974) —
VCTaHABAHBATH OODBEKTHE Ha GECKOHEYHOCTb, BEPHO TOJMBKO JUIA JHI, Y KOTOpEIX
rsa3 B paccaalJeHHOM COCTOSHHH c)OKYCHPOBAH Ha GeCKOHeuHOCTb.

Ecan wu3BecTHa cTeneHb ()J‘IHSOPYKOCTH rnasa, TO YCTAaHOBKa
o0 BeKTHBRA NMPpHMEPHO MOZKeT OBITb onpeaejsyieHa AeJE€HHEM 1 M Ha
YHCJIO AHOMTPHIA.

Hanpumep, ans raasa ¢ 6ausopykocTblo —4 D paccrosiHiie HaHIYYIUEro Bii-
JeHH#, H3MepeHHOe B YrjaoBofi Mepe, pasHo | M:4=0,25 M. IT0 3HAUHT, uTO B

paccaaG/aeHHOM COCTOAHHH TakoW ria3 OydeT coxycHpoBaH Ha 25 oM, H a1 He-
ro (toavko aas uerol) pexkomenpauns E. M. Ilnmabkosa Gyler BepHOIL.

Oun6GKH (OKYCHPOBKH, CBAi3aHHLIE C BJHSHHEM HHIHBHIYaJb-
HBIX Oco0eHHOCTell rJja3a, B 3HAUHTEJBHOH CTemeHH CrIaXKHBAIOTCH
Gonplroli rayOHHOI pe3kocTH H3oOGpaxkeHus. CHHMKH, chOeaHHbIe
IpH ycraHoBKe Ha | M H Ha GecKOHeYHOCThb, HHOT/JA OBIBAIOT TPYA-
HO pasanunmMbl. OObscusiercs 3to caepyomum. [Ipu oGr4ROl chem-
Ke Ka)kaas Toyka H3o0paxKeHysi pHcyeTcs BteM JeHCTBYIOIUHM OT-
BepcTHeM oObeKkTHBA. IlpH cheMKe uepe3 MHKPOCKON KaxKjaasi TOU-
Ka pHCYeTcsi JIHIIb OrpaHHYEHHLIM YYaCTKOM OTBepCTHsi OOBEKTHBA.
B stom HerpyaHO yGeAuTbCs, €CaH NOJOMKHTL (OTOOGBEKTHB Ha
OKYJIAp MHKpPOCKONA M mocMoTpeTh cBepXy. Maawii paamep neiict-
BYIOILEro OTBEepCTHS M 00YycJOBJIHBaeT GOJBIHIYIO TIYOHHY PEe3KOCTH.
Ecan o6bextuB QoToannaparta nocTeneHHo jguadparMHpOBaTb, TO
0 OnpejesieHHOro Ipejeja 3TO HHKAK He MOBJHAET Ha H300paxe-
HUe, a 3aTeM HaYHeTCSl BHHbeTHpoBaHHe KpaeB. [lTostoMy npu chbeM-
Ke uyepes MUKpockon JHadparMHpoBaTh (oT00O6BLEKTHBE He cie-
Ayer.

Hekotopsie aBTOpbI pexoMeHAYIOT BOCMOJb30BATHCA LIS YMeHb-
UIeHUA TJIyOMHB! PE3KOCTH rjia3a H KOMMEHCALHH ero MHIUBHAYAJb-
HblX ocobGenHocrefi GHHOKIeM. BHHOKIL GoKycHpylOT Ha KakoM-Jju-
60 mpeaMmeT, 3aTeM NMPHCTaBJAAIOT K OKYJIAPY MHKPOCKONA H, IIAAA B
okyaap OuHokas, dokycupyor mukpockon. OGbeKTHB QoToanna-
parta ycTaHaBJHBAIOT HA paccrosiHHe 0 mpejaMeTa, Ha KOTOPHIl do-
KycupoBaJjica OMHOK/Ib. Ecan ¢beMKa NPOH3BOAHTCS B NOMELIEHHH ¢
BBICOKHM CBETJIbIM MOTOJIKOM, KOTOpPO€ MOMeT OBITh 3aTeHeHO, H
HMeeTcsl JOCTATOYHO MOUIHBIH OCBeTHTENb, HOKYCHPOBKY MHKPOCKO-
11a MO#HO MPOH3BOLHTH 110 H300paXKeHHI0 o6beKTa Ha notoJke. ITo-
caenHee Oyaer HauboJjiee pe3KksiM, €CJH NepBHYHOe H300paKeHHe Ha-
Xoautcsa noutu B Gokyce raasnoii auH3bl, O0bekTHB oTOanmnapara
yCTaHaB/AHBAKOT Ha GeckoneuHocTb. POKycHpOBaHHEe 3THM CIOCOGOM
TeM TouHee, yeMm 00Jbllle PaCCTOSTHHE A0 MMOTOJKA.

®okycnHpoBka MHKPOGOTOYCTAHOBOK H PeNnpoAYKLUHOHHBIX yCTa-
HOBOK MPOH3BOJAHTCH TEeMH Ke NMpHEMaMH, UTO W MPH HCMOJb30Ba-
HHH OJHOOOBEKTHBHBLIX 3epKasaokK. TONbKO HAaj0 HMEThb B BHIY, UTO
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ipH CbeMKE Ha IMJAacTHHKH MAaTOBOE CTEKJo HO0JKHO OBITh o0pa-
€HO MaroBOil CTOPOHOI K OOBEKTHBY, & Ha INIOCKYIO (hOopMaTHYIO
eHKY — OT 00BeKkTHBa. IJTOT MeToA (DOKyCHPOBKH HauboJee TO-
€H.

M®H-5 HaBOART O MATOBOMY CTEKAY KaMephi «3eHHT», BXOAd-
‘ieil B KOMIIJIEKT HacaiKH.

. DokycHpOBKa Mpounx MHKPODOTOHACAJOK NPOH3BOJHTCH NPH
HOMOLH OKYJSIPHOI TpyGKH, B KOTOPOil HMeeTcsl IHONTPHIiHAS BTYI-
Ka co crelHaJbHOH KaapHpylowei paMmkoil. Bpailennem auontpuii-
-_Hoi'{ BTYJKH JAOGHBAIOTCS pe3KOro H3oGpaxkeHHs PaMKH, 4eM KOM-
' IEHCHPYIOT HHJHBHAYaJsibHble 0cOOeHHOCTH rjas3a Halaonarens. 3a-
' TeM NpPH NOMOLIH KpeMaJbepbl MHKDPOCKONa AOGHBAIOTCH PE3KOTro
. m3o0paxenns o0bekTa. I1pn 3TOM miIocKocTh H300pameHus 10JAXKHA
- COBNACTb KAaK C IVIOCKOCTBIO pPaMKH, TaK M C CONpPSIZKEHHON ¢ Hei
IJIOCKOCTbIO, TI/le MOMellaeTcss HeraTHBHBI MaTepHaJl.

] Hdasi poxkycupoBkH MHKpockona Ilonam c TpHHOKyJasipoMm cie-

AyeT B H3MEPHTEJbHOM OKyJspe 6,3% 3aMeHHTb IIKAJy HJIH CETKY
| Ha cneudaJbHYI0 KaJpHPYIOULYI0 paMKy H3 KOMIJIEeKTa HacaaKy
. TPH-1, BcTaBuTb OKyJsp, BpallleHHeM TJIa3HOIl JIHH3LI OKyJsipa Ao-
~ OHTbCs pe3Koro H3oOpaxKeHHs paMKH, YCTAHOBHTbL PAaCCTOSTHHE Mer-
- Iy OCAIMH OKYJfIpHBIX TpyOOK IO rjasam, BpalllcHHEM HaKaTaHHBIX
. KOJIell OKYJIsIPHEIX TPYGOK YCTaHOBHTb ¢ BHellHell CTOPOHBI HHGDY,
COOTBETCTBYIOLIYIO PACCTOAHHIO MeXKAY OcAMH TPYOOK, choKycHpO-
BaTb MHKpDOCKON Ha 0ObeKT H, HaKoHell, BHIKJOUHTh npuamy. Ilpn
3TOM H300pa:KeHHe o0beKTa MOJIKHO OKas3aThCA B TOIH XKe MJOCKOC-
TH, uT0 H (GOTONJEHKa, T. €. IJIOCKOCTH KaJpHpYIOlleli paMKH H
doTonneHkH - AOJKHBI GbITh ONTHYeCKH compsikeHbl. Ilpn cmene
o0beKTa HJAH 06beKTHBA NOCTATOYHO BKJIIOUHTb JHH3Y, CHOKYCHpPO-
BaTb 0GBEKT H CHOBA BBIKJIOYHTD JHH3Y, He MeHSA MOJIOMKEHHS OKY-
JAPHBIX TPYOOK H IVIa3HOH JHH3BI OKYJsIpa.

Ecan cHEMKH, nojyuyeHHble MHKPO(OTOHACAAKOH HJAH TPHHOKY-
asipoM Mukpockona Ilosam, okaseiBaloTCsi Hepe3KHMH, Ipex/e Bce-
ro cjaejayeT NMPOBEPHTb TOYHOCTH CONPSIKEHHS KaAPHUPYIOILeH paMKH
B OKyJspe H IJeHKH B Kamepe. Jls 3TOro Haflo OTKPHITH 3aJHION0
CTEHKY KaMepbl, NPHKaTh IVIEHKY CTEKJOM K KaApHpYIolleMy OKHY
U THIATeJAbHO, C MOMOIBIO JAynbl cOKycHpoBaTh n3obpazkenue Ha
" naenke. [locie 3TOro nepexaioYuTh MpH3My (ecjgd OHA ecTb) B MO-
. JIOXKeHHe JJIf BH3YaJNbHOrO HaOMIOAEHHS H MPOBEPHTH Pe3KOCThb
H306paeHus B OKyJspe.

Ecnn locTHpoBKa Hapymena, To B MHKpockone [losiam ee MoxHO
BOCCTaHOBATL CJeAYIOLIHM 06pasoM: IOCTaBHTh CpejiHee YBeJHue-
HHe, c(okycHpoBaTh H300parkeHHe Ha MJeHKe, KaK NPH NpoBepke,
3aTeMm, He Tporas KpemaJjbephl MHKPOCKONA, YCTaHOBHThL YyA0oGHOE
paccTosiHHe Mexk1y OKYJAsapHBIMH TpyOKaMmH H, Bpallas HaKaTaHHBIE
KOJIbLla OKYJISPHBEIX TPY6OK, 100HTHCA MaKCHMAJbHOH PE3KOCTH H30+
6GpakeHus, BHAMMOro B okyaspe. Ilpu 3TOoM n0J0KeHHH pe3KOCTh
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Ha paMKe B OKyJsipe ¥ Ha mjeHke coBnajer. Hano 3anucath TouHoe
NoJIo¥eHHe OKYJSIPOB MO BCeM TpeM IUKaJaM TpPHHOKYJsipa W B
AaabHedmeM (GOKYCHPOBaTh MHKPOCKON TOJbKO B 3alHCAHHOM MMO-
JIOZKEHHH.

Jasi nJ0X0 OTBIOCTHPOBAHHLIX [JIACTHHOUHBIX MuKpodoTOoHA-
caj0oK Jiydllle BCero BLIPE3aTh CTEHKY OJAHON H3 KacceT H BCTABHThb
TyJZa BMECTO IJIACTHHKH MAaTOBOE CTEKJO, 3aTeM (hOKYCHpOBATh Ha-
CaJKy 1o MaTOBOMY CTeKJY, KaK pPenpoAYKUHOHHYIO YCTAHOBKY HJIH
camojenbHylo MHkKpodoToHacaaky. CraeayeT IOMHHTb, 4TO €CJH
CbhbeMKa NPOH3BOJAHTCH Ha IJIACTHHKH, TO CTEKJO YCTaHaBJHBAETCH
MaToOBOfl CTOPOHOH K OO'BEKTY, a ecaH Ha IUIOCKYI0 ¢GopMaTHYIO
IJIEHKY, — TO HaoboporT.

Has nosyyeHHs MaKCHMaJbHQIl Pe3KOCTH CHHMKa NMOMHMO TOY-
HOIf ()OKYCHPOBKH BaXKHO IO Mepe BO3MOMKHOCTH COXPaHHTb MHpei-
MeTHOe paccTofsHHe 00BeKTHBA, HOO TOJLKO MpH COOJIOJEHHH 3TOro
yCJIOBHS He Hapymaetcs cepuueckas koppekuus oobvekrusa. [lpen-
METHOE PacCTOfAHHe COXpaHseTCs NpH CheMKe OOBeKTHBOM MHKPO-
CKOMa, ecJIH HCMoJb3yeTcs TyOyc M3 HHIKHEH BTYJKH YHHBepCaJbHO-
rO mepexoiHUKa U HaGopa YAJMHHTENbHBIX KOJIel, NpH CbeMKe 06b-
€KTHBOM (oToanmapaTta uan romanbio. Ilpw cbhemKe 0GbeKTHBOM
MHKPOCKONA C HEChbeMHBIM NMOABHMKHBIM TYOYCOM noc/ie/IHHil npuxo-
JAUTCSE HECKOJABbKO onycTHTb. ITpH cheMKe OKyJAspoM TyGyc HYKHO
HEeCKOJIbKO TOAHATh, HO /I COXpaHeHH§ cdepHuecKod KoppeKIiHH
00beKTHBA Jyullle YAJHHHTb TyOyc MHKPOCKONa, T. €. MOAHAThH OKY-
JIsip NPOTHB OOBIYHOTO MOJIOXKeHHsi. ITO TeM BaxcHee, ueM OOJbIle
yBeHueHHe OGbEKTHBA, YEM MeHblle YBeJHUeHHe OKYJspa H ueM
MeHbllle PACCTOSIHHE OT OKyJasApa A0 HeraTHBHOro Matephana. Peii-
HepT npeanaraer tabuanuy (Anneabt, 1959) ¢ ykazaHHeM BeJHYHHBI
yanuHenus tyGyca B Muaanmerpax (radJa. 5). B ocraabHBIX ciay-

Ta6auuwa 5

. Yaaunenne tybyca muKpockona, HeoOXxoluMoe NSl COXPaHeHHS
npeAMeTHOro pacctosuns o0bexTHBA MpH (oOTOCHEMKE OKYJASPOM.
Mo I'. Ammeasty, 1959

Oxyaspul
Ontiyeckan

AAHHA KaMepsl, X 7% 10X 12,6X 15%
e F=50 F=36 F=25 Fe=20 F=17

40 6 3 L5 — —

30 8,5 4,5 2 - —

20 12,5 6,5 3 2 —
12,5 28 10 = 5 3 2

Yyasx HeoOXoAuMmoe yjaHHeHHe TyOyca MOMKHO ONpe/le/IHTh OIbIT-
HBIM IIYTEeM: OKyJsip AoJKeH ObITh BBIABHHYT HACTOJILKO, 4T0O pac-
paccTosiHHe OT 0O6BeKTa A0 O0beKTHBA (MOJIOXKEeHHe KpeMaJibephl)
NpH MEepexofax OT BH3yaJbHOro HabuawogeHHust (IpH HOpMAaJbHOM [O-
JIOXKEHHH OKyJspa) K ¢oTtorpadHpoBaHHIO He H3MEHSAJIOCD.
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PeskocTb HeraTHBa ompeienisieTcs TakiKe HENOABHKHOCTHIO cHe-
TeMbl BO BpeMsa 3kcnosuuuu. Ilostomy chemky ayume npoussomnts
NpH NOMOUIH TPOCHKA. Y HEKOTOPHIX 3€PKaJoK («Crapr») moxkno
fipeABaPHTENbHO yOpaTh 3€pPKaJO NPH MOMOIIH KHOMKH aBTOCHYCKa,
a yepes HECKOJIbKO CEKYHJ TPOCHKOM CHyCTHTb 3aTBOp. IIpH Bmi-
JlepiKKax Gojiee CEKYH/bl COTPSICEHHE aNmapata OT JABHXKEHHS 3ep-
Kajia MeHblle BJHAEeT Ha Pe3KOCTh CHHMKOB. 3jech BaiKuee Hale-
JaTh BHELIHHX TOJYKOB. [lis 3TOro, ecium KaMepa H MHKpPOCKOnN
HMEIOT OTAE/bHbIE IUTATHBLI, OHH JIOJIKHBE OLITh YCTAHOBJEHH Ha
ofllee KecTKoe MaccHBHOe ocHoBaHHe. Eciu ammapat »xectko kpe-
NUTCA K MHKPOCKONY, MOXHO PEKOMEHJO0BAaTh TaK¥ke ero yCTaHOBKY
Ha CJI0H MOPOJOHA MM Jayduie ry64yaToil pe3uHbl, NpensTCTBYIONIeH
nepejave BHENIHHX TOAYKOB cHcteMme. [liaBHBIe coBMecTHBle Koue-
OaHua Bcefl CHCTeMBI He JOJIKHBI BJHATh Ha pe3kocTh. IIpu ouens
MaJ/IeHbKHX BBIJepkKax (coThle AOJH CEKYHALI) BCe 3TH Mepbl mpe-
JIOCTOPOKHOCTH OYLYT H3JIHUIHH.

OnpepesieHHe BbIAEPKKH

Omnpenesienia BBIAEPKKH NPH MHKpodoTorpadgHpoOBaHHH H HPH
O0BIYHOH (pOTOCHEMKE CYLIECTBEHHO pasJHyalTes MeXay coboil.
TpyaHocTH cBsizaHbl ¢ GOJBUIHM UYHCJOM BJIHSIOMHX (akToOpoB, HO,
C ApPYyroif CTOPOHEI, OTHOCHTEJIbHOE HX IOCTOSHCTBO MO3BOJISET NOC-
Jie psaa HNpoOHLIX CHEMOK OINpe/eNsATb BLIAEPXKKY NOUTH Oe3oulH-
Gouno. ITpoGHble CheMKH NPUXOAUTCH MPOHU3BOAUTD OTAEJNLHO MJIS
BCEX BCTpeyalolHXcs B mpakTHKe yc/aoBHil. Kakue-nu6o tTabauusl B
MOCTYOHOH aBTopy JuTepaType OTCYTCTBYIOT, a OTIeJbHble HMelo-
uecs ykasanus (Anmeast, 1959; BaGaukun, 1962) HesepHol. C we-
JIBI0 YMEHbIIEHHS 3aTPaT TPyJda H MaTepHaJOB aBTOPOM COCTaBJIEHBI
3KCMOHOMeTpHYeCKHe TabJHlbl, MO3BOJAIONIHE eCJH He HCKJIOUYHTD,
TO 3HAYHTEJBHO COKPATHTh 3KCIEpPHMeHTa/JbHbe cbhbeMkH. Heobxo-
OHMOCThL ONpoGOBaHHA OOMLIIOrO HHTEpPBAa/a BBIAEPHEK MOMKET
BO3HHKHYTDL JIHIIL 51 HEOOLIUYHEIX YCJIOBHHA CBHeMKH, He NpeaycMOoT-
PeHHBIX TabaHueii. ;

s onpegeneHns BHIAEPKKH HYKHO B Ka)/0i H3 4acTHRIX Tab-
JUL HalTH KO3 UIHEHT, COOTBETCTBYIONIHIT TOMY HJIH HHOMY YCJ0-
BHIO CBeMKH. ITH KO3D(OHIHEHTH SABJASIOTCS YABOGHHBIMH OJIHO-
3Ha4YHBIMH JiorapHdMamMu BbllepiKeK NpH OCHOBAHHH 2 B THICAYHBIX
AOJsX CEeKYHIAbl. YBeqHueHHe BbIJepkKKH B 2 pa3a COOTBETCTBYeT
YBeJHUEHHIO KO3 QHIHeHTa Ha JBe eIHHHILL

B Ta6a. 6,A orTpa)keHa 3aBHCHMOCTbL BLIZEpP:KKH OT HCTOYHHKA
CBETa — CMelHaJbHBIX JaMIl, OOLIYHLIX JaMIIOueK, PacrnojoxKeHHBIX
B 25 cM OT 3epkaJjia, WiH JAHeBHOro csera (Heba) B HauboJiee CBET-
Joe BpeMsl CYTOK H HaJH4YHsg HJIH OTCYTCTBHS MaTOBOro CTeK/a
Mexay JaMnoii 1 KoHaeHcopoM. CBejleHust 0 TOM, KaKHe OCBETHTE/IH
KaKHMH JaMnaMH KOMIJIEKTYIOTCS, YHTaTeJb HalieT B OnHCaHHH
ocserureeit (em. ru. II).

1
]
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TaG6auna 6

IxcnoHomerpuyeckas Tabauua ang MHKpO(OTOCBEMKH
A. Hemounuk ceema

é Jlamna He6o
- KHM-9 or1-12 MAaToBas
g ~ 33 i I - M @ o Pl e T 0
£ S |Bo|l= | ®|w]|a|w]| S o o | e |&|8s
=2 (5] E~| O 0 © 0 ~ - s} © b 5 |22
Her 0 1 2 3 0 |—3 0 |—2 ‘——4 10 8| 12} 1B
6 7 8 9 6 3 6 4 2| —| =] —|—
B. Cnocob noayuerus usofpadsicenus
PaccTosiHHe OT NOCJIEAHEro ONTHYECKOTo SneéMeHra
Tocneanuit AO CBETOYYBCTBHTEJILHOTO CJIOSH, CM
onThYecKult sneMment
o e l n | 1. 22 32 .45
OGBbeKTHB  MHKPO- — —4 —2 0 2 4 |
cKona
Oxkyasp MuKpockona| — 0 2 5 7 9 11
annapara 0 2 4 6 8 — —
Fomane ITonam 3 ! s 6 8 10 11 13
Fomame 11 5 6 7 8 10 11 12
I'omame 1V 6 8 9 11 13 15 17
Fomam VI 4 5 7 9 11 12 14
B. CeemouyscmseumeArbhocmb He2amusro20 Mamepuara
u ceemoguabmpol
CreTouyBeTBMTEALHOCTS (2. TOCT)

FaoiTR A i AL G 32 65 | 130 | 250
Her 8 6 4 2 0 —2 —1 —6
Cunnit CC-1 10 8 6 5 3 1 —1 —3
Cunnit CC-2 12 10 8 7 5 3 1 —1
Hedirpansuuii HC-3 | 12 10 8 6 4 2 0 —3
HKenrenit JKC-12 — - — 3 1 —1 | -8 | —7
Keareii JKC-18 — — = 4 2 0| —21] —6

I'. Onmuseckasn cucmema Mukpocxkona
‘ O6bexkTns (MIT, MHH, [MTonam)
Cuctema raaunes (MIIC)
¢ B npoxoasuieM ceere
Oxyasnp B otpa- O ;
ax 40% meHHoM] | gX| 1 0,6
‘ o% 20X 90% 60X | coere b 2‘6}( 4% X
Her 0 1 3 5 3 | —2 0 2 4

5X—6 5% 2 3 5 7 5 0 2 4 6

8X—10x% 4 5 i3 9 7 2 4 6 8

12x— 156X 7 8 10 13 10 5 7 9 11

17X 10 11 13 15 13 8 10 12 14
25X - — — - - 10 12 14 16
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M podonscenne maba. 6
I Moaspoude: u xapaxmep obvexma

C mByMs nonspoHAasH,
Bes no- Onus OPHEHTUPOBAHHLIME TIOA, YIJIOM
NAPOHAOB | MOASPOHA

Xapaxrep wauda
0° 80 90°
T | Il X i
Tlpoapaunuii 0 4 6 12 13
TMoanpoBanHklii 8 12 14 27 30

E. Honpasouneidi ?ggbcﬁuquenm (mabauya 3anoixsemecs
nocae npoOHOL MUKPOGOMOCTeMKLL)

XK. Ipodoarcumeishocmy 8videpsicku 8 cexyndax

YcnoBusi chbeMKM

Tonpasounufi kosbduuuent l

Cymma 0 2 4 6 8 10 |12 14| 16|18 |20 (22|24 |26|28 |30

Buizepika 1 l 1 ! 1 1 11|11 }1}|2]|4]|8]| 15 30

1000 {500 [ 250 (125 |60 (30 (15 [ 8 [ 4 [ 2

Crnenyer NOMHHTB, 4TO roayGoii cBeT HeGa MOJsSPH3OBAH, H TpH *
pa0oTe ¢ MoJIAPH3ATOPOM SIPKOCTH CBeTa OYy/eT 3aBHCeTb OT B3aHM-
HOH OpHEHTHPOBKH IJIOCKOCTeHl noaspHzanud. MaToBoe CcTekn0-
YYHTHIBaeTcs NPHOJH3HTEILHO, NOCKOJLKY ero takrhHueckas KpaT-
HOCTb 3aBHCHT OT XapakKTepa MaTHPOBaHHS H OT ero MeCTONOJOKe-
HHSl MEXY JaMNoH H 06beKTOM.

Tabanna 6,b orpaxkaer 3aBHCHMOCTb BBIAEPKH OT cnocoba mo-
JydeHHsi H300paxKeHHsi M paccTOSIHHSL OT Hero (mo Xo4y Jyua)
ONITHYECKOTrO 3JeMeHTa [0 CBeTOYYBCTBHTEJbHOrOo MaTepHajaa. Pac-
CTOSIHHE 3TO MOXKET GEITh HemocpeACTBEHHO H3MepeHo, HO GoJibiueil
4acTbio He06XOAHMOCTH B TakoM H3Mepenun HeT. I[Ipn cbhemke opmo-
00'beKTHBHOH 3€pKaJ/JIbHOH KaMepoil H MHKPOCKOIIOM CO CheMHBIM
TyOycoM, 3aMeHeHHBIM NEePEXOAHUKOM ¢ KOMIJAEKTOM HacaZouHbIX
KOJIell, 9TO paccTOsIHHe paBHO JAaHHe TyOyca H MOKeT OBITb NPHHA-
To paBHbiM 16 cm. Ilpu cpemMKe TeM JKe ammapaToM, HO MHKPOCKO-
MOM ¢ HechbeMHBIM TyGycoM, 3TO paccTOsiHHe PaBHO cymMMe MJIHH TY-
6yca, nepexoilHHKa u paboyero oTpeska KaMmephl, T. €. MPHMEpPHO
22 cm. Ilpu cweMmKke ¢ Henosab3oBanHeM OObeKTHBA KaMepbl HCKOMOE
paccTosiHHe NPHMEPHO pPaBHO (DOKYCHOMY PACCTOSIHHIO 3TOr0 00B-
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©KTHBa, T. €. b cM JJs anmapaTtoB Tuna «3eHuT», «®3[», «3op-
Kkuit», 8 em aas annapatoB «HMckpa», «Caaior», «3craderar, 11 cm
past annapatoB «Mocksa». [Ipu cbemke romansio Ilosam 3710 pac-
cTOsIHME NPUHHMAETCA paBHLIM 5 ¢M, a NMpH CbeMKe APYTHMH ro-
MaJsfiMH H3MepsieTcsl OT CTYNeHH B cpejlHell 4acTH Oonmpashl.

B Taba. 6, B ykaszana 3aBHCHMOCTD BBIAEPIKKH OT CBETOMYBCTBH-
“TeJbHOCTH HCIOJb3YEMOro MaTepHa/a M NMpHMeHSeMBIX cBeTOQH/IbT-
pPOB, BXOASIHX B KOMIVIEKT HEKOTOPLIX MOJAPH3ANHOHHBIX MHKpO-
cKonoB H oToannapaTos.

B Tta6a. 6, yuTeHa 3aBHCHMOCTL BBIIEDIKKH OT NpHMEHfieMoro
obbekTHBa M OKyaspa. OOBeKTHBH ¢ yBeauuenwem 2,5%, 3,7% u
4,7% Tpebyior BbiAepKKy Kak 3%; oobektHB 10% — kak 9%; 95% n
100% — kax 90%. TabGauma paccuHTaHa Ha HCIOJb30BaHHe onpeje-
JeHHbIX KougeHcopoB. C oGbekTHBaMu 2,5%—4,7% cieayer HCHOOJb-
3oBaTb KoHaeHcop c¢ aneprypoil 0,22 mnu ITomam ¢ HMKHeN OTKHI-
HOIl JHH30i1, o6a B KpaiiHem BepXxHeM mojoxkeHHH. C oGbeKTHBaMu
‘8% —60% HyKHO YCTAHABJIHBATb KOHAeHcop ¢ aneptypoit 0,85 nan
ITosaw ¢ oGouMu JHH3AMH, TaKXKe B KPalHEM BepXHeM NOJ0MKEHUH.
IMpu cbeMke oobekTHBaMu 20%, 40X u 60% KoHJEHCOp caelyeT He-
CKOJIbKO ONMYCTHRb AJS AOCTHIKEHHSI MaKCHMaJbHON SIPKOCTH H MH-
HUMaJIbHOTO pasMepa CBETOBOrO MsATHA Ha Tpenaparte, a Ha KOHJeH-
cop Ilonam Hanets cheMHylo winH3y. [das o6bekTHBoB 90X—100%
00A3aTeJIbHO HCIOJb30BaAHHE CHEUHAJBHOrO0 HMMMEPCHOHHOIO KOH-
geHcopa c aneprypoil 1,25 u macaanoit nmmepcuu. Ilpu pabore c
ONMaK-HIJIOMHHATOPOM OJHOBPEMEHHO ¢ yBeJHYeHHeM KPaTHOCTH
00beKTHBa Bo3pacTaeT APKOCTb OCBelleHUs 00beKTa H M03TOMY BHI-
AepiKKa TNPaKTHUYECKH He 3aBHCHT OT TNpHMeHseMOoro oOhek-
THBA.

B rtaba. 6, [l oTpakeHa 3aBHCHMOCThL BBIJIEPIKKH OT TMOJIOZKEHHS
MoJIsSIPOUOB M XapakTepa munga. Tabmuua paccuHrana Ha Te CJay-
yaH, Koraa ¢ortorpadupyercs obumuii Bua mopoast. Ecau ke noise-
JKUT CheMKe KaKoii-1u00 KOHKpeTHbI MHHepaJ — 3epHO HJH IpYyI-
ma 3epeH, HeoOXOANMO YUHTHIBATL CTENeHb OKPACKH, a HNPH CheMKe
B CKpELIeHHLIX MOJAPOHIaX H XapaKkTep yracaHHs 5TOro MHHepaJja.
Hanpumep, ecin 3epHa ycraHOB/IeHBI B NMOJOXKeHHe, OJH3K0e K yra-
CaHHIO, C LeJbIO JYULIETrO BLIABJICHHS 30HAJBHOCTH, BOJHHCTOTO HJIH
MO3aHYHOTO yracaHHs Koad(pHUHEHT nojKeH OHITb YBeJHYEH Ha
2—5 e/l. B 3aBHCHMOCTH OT cTerneHn yracanusi. HaoGopor, ecau psa
BaXKHEIX 3€PeH HAXOAHTCA B COCTOSHHM TPOCBETJEHHS, HaflAeHHLII
KO3 (QUIHEHT HYKHO YMEeHbIIHTb Ha 2—3 e/l

Kpome yaTeHHBLIX HMeercs pAX HAaKTOPOB, CYLIECTBEHHO BJHSIO-
UIHX HA 3KCMNO3HIHIO: HHAWBHAYaJbHBHE OCODEHHOCTH OCBETHTEJ
MHKpocKona M (orokaMmepsl, pferyaHpOBKa cBeTa, PeKHM INPOsBJIe-
HHA IVIGHKH H HekoTopele apyrue. Ilostomy pnas Gosiee TOYHOro
ONpeJleJEHHA BHIIEPKKH PEKOMEHIYeTcs pacCuHTaTh MONpPAaBOYHLII
KO3 (GHUHEHT /s KaXKA0ro HCMoJqb3YeMOro MHKDOCKONa, KaMepel,
OCBETHTeJISI H pexuma mnposiBienus. Kosdduument onpenensercs
NpH MOMOLLH CePHH CHHMKOB, CAGJaHHBIX NPH PasHBIX BHIIEPIKKAX.
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Tlpu cbeMKe Ha MJIACTHHKY A0CTaTOYHO OAHOTO MPOGHOr0 CHHMKa
co crynenvaToii skcno3unueil. Ins sroro Bea nAAcTHHKA SKCIOHH-
pyeTcs € MHHHMaJbHOH BbAepxkKoii — 1/8, paccuutanHoii no
‘tabn. 6. 3aTeM MPHKPHLIBAIOT KacceTy mpuMepHo Ha 1/8 u nosTo-
psiioT skcrno3uunio. Ilpn Tperbeit M mocsaenyOMUX 3KCMO3HUHAX
BBIEPIKKY Kax/Ablii pas yaBauBatoT. ITonpaBounmii Ko3(p@HUHEHT
“paccuHTHIBAlOT N0 Taba. 7.

Ta6auua 7

Pacuer nonpasounoro koadduuuenta

VMeubeHHok YenanueHHok
Omnpe-
Hauayumuil kaap nened-
noAyHEH MpH sKkcno- B8 B 4 B2 Hoitmo | B 2 B4 B 16
SHUHH pa3s pasa | pasa |ra6meme| pasa | pasa |B B P23 pag
Tlonpasoussiii Koaddu- —6 | —4 | —2 0 +2 | 44 | 46 | +8
UHeHT

[Mpumep. XopourHe HEraTHssl MOJYYCHBI TPH BbUIEDIKKe, ONpeLeJeHH0i Mo
Tabanuam, HOH-RH yABoeHHOH BbiaepxKe. Mckomblit- monpaBounbit kosdduuuent
2

Gyler panen —,— = +1-

Ecaun oannaxkoBo Xopounue (XOTSi M He OJMHAKOBO IIJIOTHHIE) He-
raTHBLI NMOJYUYEHB NPH ABYX H 0o0Jiee yCTAHOBKAX BhIAEPIKEK, KOID-
dhuIneHT MoyKeT OBIThb ONMpefeNeH Kak cpefiHee apH(pMeTHUecKOoe H3
K03 (HULHEHTOB JJ51 STHX BBIJIEPKEK.

lcnoap3oBannHe NONPaBOYHHIX KO3(GGhHUNEHTOR MO3BOJISET MPO-
H3BOJHTb CBHEMKY H B YCIOBHfX, CYIIEeCTBEHHO OTJHYAIOIIHXCH OT
TexX, KOTOopLle NpeAycMaTpHBAIOTCA TaGAHIlAMH, HampuMmep NPH He-
CTAHLApPTHOM HCTOUHHKe cBeTa, ¢ 3KpaHa H T. A. IlonpaBounsril
KoahdHUHEeHT NpH 3TOM, ecTecTBeHHO, Oyxer KoJebGaTbCcAd B 3HayH-
TeJqbHO Gosiee MHPOKUX npenenax. Boubiioi noaoKnTeAbHbI Kosd-
‘punuert Gyper npu pabore ¢ MHKpodoTOHAacaaKaMi, HMEOUIHMH
CBETOMENHTEIbHbIE TIACTHHKH HIH CcOOCTBEHHHIE JHH3BI HA NYTH
‘CBETOBBIX JIyuell, TOCKONbKY HH Te, HH Apyrue TabaHIaMH He yurte-
Hbel. Haiimennsiit koapdunuent sHocst B taba. 6, E.

BrigepiKKa onpenesasiercsi npuH nomomu Taba. 6, K mo aareGpa-
Hueckoil cymMe IectH Koadduuuentos. Ecau ata cyMMma okamercs
HEYeTHOH, IKCIOHHPYIOT Mo J000MYy OJaHiKalilleMy 3HAYEHHIO HJH
onpeiesioT BhIAEPKKY HHTeprnoasuueil. Ilpu oTpuuatenbHod cym-
Me HJH €CJH BbIAepIKKAa OKaxKeTcs MeHblle, YeM NO3BOJSIT BO3-
MOKHOCTH, He0OXOHMO H3MEHHTh YC/JOBHA CHEMKH: BBECTH Hell-
TpaabHbI CBETOQHILTD HJIH MaTOBOE CTEKJO, HCIO/Ib30BaTh MeHee
CBETOUYBCTBHTE/bHEI MaTepnas, MeHee SpPKHI MCTOYHMK CBeTa H
T. A., IPH CJAHIIKOM OOJbLION BbIJEpPKKe MOMKHO NPHHATH IPOTHBO-
MOJIOXKHEIE MepHl.

| Mpumep 1. Hyxno chororpaduposath mwang HOPMaabHOR TOJMIMHB KaMepoil
«3enut» ¢ mMukpockonom MHH-8, nepexoannkom u HaGopom kojen, Ges moaspou-
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obsekTHEe 3X Oe3 oKyaspa Ha mjeHKY «PoTo-32».
AB‘::Z :os_‘:;gg;g:;p;%nxggﬂnynm. BBIIEPIKKA lllOOD#c. : : .
‘ Hpusmep 2. TIPOUBONHTCS CBHEMKA unmda MukpockonoMm [loaam JI-211, Ha-
npaxenne 6,5 B, ¢ MaTOBHIM CTEKJIOM H OJHHM NOJSPOHAOM, TpH oObekTHBE 25X
na mienky «®oro-65. Kosdduuuenrs: a=6, 6=3, 8=—2, a=1, d=6, c=0:
cymma- paBia 14, HckoMas BRILEPHKA 1/8 ¢. %

ITpumep 3. TlponsBOJHTCH cheMKa WiiHda MHKPOPOTOYCTAHOBKOH C OCBETH-
renem OM-24, ¢ maToBBIM cTeksaoM, Hanpszxenune 12,6 B. Mcnoabsyerces oGbeKTHE
9% u oxkyasp 12,5%, noasapouisl ckpeulensl, miekka ¢popmarnas, «@oro-130», pac-
CTOSIHHE OT OKyJdpa N0 naacTHHKH (pacTaxenne Mexa) 30 cm. KosdduumenTtr:
a=2, 6=8, s=—4, e=6, d=14, e=1, cymma pasna 27, HcKOMas BhIJepHKKa,
HaiijeHHas HHTepnoasuuei, 12 c.

BecbMa 3aMaHUHBO HCNOJMb30BaHHe (POTO/EKTPHYECKHX 3IKCIO-
nomeTpoB. Ho npakTika noxkasbiBaer, 4To 3TO BO MHOTHX Cayuasx
He JaeT CyLIeCTBEHHOrO BBLIMIphilla HH B OTHOIIEHHH BpeMeHH, HH B
OTHOLIEHHH KayecTBa MNOJyuaeMblX HeraTHBOB. JIi060H ¢oTO3/1€K-
TPHYECKHII 9KCIOHOMETp IpejJaraer HaM BhIIepPKKY, ofecneuHBaio-
LIYIO CpejHIOI0 MHTerpaJibHyl0 MJAOTHOCTb HEeraTHBa, T. €. B 3HAYH-
TEJbHOH CTEIIeHH OPHEHTHPYEeTCs Ha (POH H/IH HA 3epHA, Pe3KO OT-
JHYalolmHecs Mo SPKOCTH OT YYacTKOB, KOTOpble Hano H300pasHTh
Ha cHHMKe. Tak, ec/iH B KaJpe MHOro pyAHbBIX MHHEpaJoB, a NP
CKpEeIHIeHHBIX NOJApPOHAaX TaKie H HYCTOT, IKCIOHOMETP MOACKa-
JKeT HaM YBeJHYEHHYIO BHIJEPHKKY, B TO BpeMs KaK JJis ONTHMAaJb-
HOH npopaBOTKH OCTaJbHHIX J[8TaJjeil HmIH(a HYyXHA Ta XKe BH-
Jep:KKa, UTO H IpH cheMKax uiiHGa Oe3 pyAHHX MHHEpaJOB H nyc-
ToT. OcoGeHHo 3T0 CKa)KeTcs NpPH CheMKe HMMepPCHOHHOro mpenapa-
Ta NPH CKpelleHHBX mojsipoHaax. B stom cayuae a060ii 9KCIOHO-
METp AacT 3aBbllIUEHHYIO BblAEepPMKKY, MpHYEM 3Ta BblJepiKKa Oyjaer
3aBHCETh OT KOJIMUECTBEHHOIO COOTHOLUEHHs ILJIOUIajeH 3epeH H ny-
CTOT B npenapate: yeM OOJbIIYIO HacTh [0Js 3peHHA 3aHHMalOT
3epHa, TeM OoJbllle CBeTa nonajgaer Ha (OTO3JEeMeHT, TeM MeHb-
Y0 BBIAEPKKY OyAeT peKOMeHAOBaTh 3KCIOHOMeTp. Bhigepikka
XKe, Hy:KHaa AJs1 MOJYy4YeHHsl ONTHMAaJbHOTO HEeraTHBa, 3aBHCHT TOJb-
KO OT SIPKOCTH 3epeH, HO He OT HX cymMapHoii maomanH. Ilpw
CheMKe TakuX O00BeKTOB (QOTOINEKTPHUYECKHE 3KCIIOHOMETpPhI HpHMe-
HATb HeJb3sl.

@oT03/1eKTPHYECKHE 3KCIOHOMETP MpeAyCMOTpeH B KOHCTPYK-
oHH Mertasqorpaguueckoro mukpockona MHM-9 u mMukpodoToHa-
caaku MOHDI-1. Mamepsierca yacTh CBETOBOro MoTOKa, HampaBJieH-
Hasg CBETOAEJHTEJbHOH IIJJACTHHKOH Ha JAaTYMK 3KCIOHOMETpa.
HJta ompejeneHHsi BBIAEDPXKKH, HYMKHOH JJs MOJyuYeHHs HeraTHBa
-CpejiHel HHTerpa/sbHOH IJIOTHOCTH, BBOASAT KOPPEKTHBHI TOJLKO Ha
CBETOYYBCTBHTEJbHOCTL ¢GoToMaTepHasa. Takue e pe3yabTaTol
MOXKHO MOJYYHTh 0pPH CheMKe OAHOOOBEKTHBHBIMH 3€pPKaJbHBIMH
kamepamu «Kues-15», «3enut-18», «IIpakruka» LTL u LLC, y xo-
TOPHIX CBETONPHEMHHK BCTPOEHHOI'O 3IKCIOHOMETpa pachoJiokKeH 3a
o0bexkTHBOM (cHcTema TTJI).

M3 HeBCTPOEHHBIX SKCIOHOMETPOB HaHOoJee Ya00eH HacTOJdb-
Hblii 3KcnoHOMeTp «®PoToH-1», npejHa3HaueHHBIH s (OTONEYATH.
ITpu mukpodortorpadupoBanuy AaTUHK 3KCIOHOMETpPA CJeAyeT COB-
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MECTHTb C Haoﬁpa}xeuuewx, [IOMECTHB €ro B OTKphITOE Kaapoeoe

- OKHO KaMephl H/IH HAa MECTO KaMephl, IO BO3MOMKHOCTH H30JHPOBAB

or GoKoBOro cBera. 3ateM, CHOKYCHPOBaB H300pakeHHe, HYKHO.
NpOCJeNHTh, YTOGH Ha MJIOWIAJKY AaTYHKa CIPOENHPOBAJHCH pa3-
NHYHEIE [0 IPKOCTH 3epHA,.YTO OCOOEHHO BaXKHO NPH CheMKe KpYI-
'HO3EPHHCTHIX MOPOJ HJIH NPH GOJBUIHX YBEJIHYEHHAX, KOTJa JATIHK
MOXeT JlaTh MOKa3aHHA JJA OJHOTO 3epHA HJH ero yyacTKa, uTo He
Bcerja GyfieT cOOTBETCTBOBATh BHIAEPKKE, ONTHMAJbLHON N5 IIJIH-
4a B nenom. Ilpu paGoTe c 3epKaJbHBIMH KaMepaMH, NATYHK Jyu-
1ie MPHCJIOHHTh K OKYJSAPY BHJOHCKATEJS, YTO TMO3BOJHT OIEHHTH
HHTerpajbHyi0 apkocTh obwekta. Ilpu paGore ¢ mukpockonmom Ilo-
JIaM ¢ TPHHOKYJSIPOM MOMKHO NPHCJIOHHTH JAaTYHK K OJHOMY H3 OKY-
JsipoB. Jlasee cjeayer HaxKaTh KHONKY, H NpPH TOMOUIH IepeKJio-
YaTensi IIKAJ H PEryJsTopa YYBCTBHTEJNLHOCTH BECTH CTPEJKY Ha
CepelMHy ONHOH M3 IIKAaJ, MPeANouyTHTeJbHO Ha OJHO M3 KPVIJIBIX

Ta6auna 8
Onpenenenye Ko3(huUMEHTA NMPH MOMOWM SKCTOHOMeTpa «DOTOH-1»

Tokasanns npuGopa «DoToH-1», C
TTonoxe-
HHE pery-
AnTopa 1 2 3 6 10 20 30 60 100 150
1 —6 —4 | —3 | —1 —1 3 4 6 8 9
2 0 2 3 5 & 9 10 12 14 15
3 3 5 6 8 10 12 13 15 17 18
4 5 7 8 10 12 14 156 17 19 20
5 6 8 9 11 13 15 16 18 20 21
6 i 9 10 12 14 16 17 19 21 22
7—8 8 10° 11 13 15 17 18 20 22 23

3HaveHHii BuigepikeK. Ilo mMoKasaHHSIM IIKaJbl, COOTBETCTBYOMEH
MOJIOXKEHHIO MepeKJIoyuaTe/s WKaJ, H Mo IOJOXKEHHIO peryJsaTopa
YYBCTBHTEJbHOCTH NpH nmoMmoutH Tabi. 8 Haxoaum KoadduuueHt, K
KOTOpOMY Mo nepBoii cTpouke Tabha. 6, B npuGaBasem ko3addumu-
€HT, COOTBETCTBYIOIHH YYBCTBHTeNbHOCTH IJIeHKH. Ecau 3amep
NPOH3BOAHJICSA UYepe3 OKYyJAp 3epKasbHOi (oToKaMmepbl, ¥ KOTOPOH
"MAaTOBOE CTEKJIO MaTHPOBAaHO He MOJIHOCTBIO, a B BH/JAE KOJbIlA, H3
TIOMIY4eHHON CYMMBI CJelyeT BBIUECTh 3, a eC/]H uepe3 OKYJIsp MHK-
pockona ITosam, To K cymme npuGaBuTh 8, H 3aTeM MpH NOMOILH
Taba. 6, )K HaliTH HYKHYIO BEIIEPKKY.

ITopraTHBHBIE pe3HCTOPHBIE 3KCcHOHOMETPH  «CBepATOBCK»,
«DaeKTpoHHKa», «JIeHHHrpax-6» HMEIOT MaleHbKOe OKHO CBETONpH-
€MHHKA, H MO3TOMY H3MepeHHe HHTerpa/ibHOil SPKOCTH H300paKe-
HHS CclellyeT NPOH3BOAHTb TOJNBKO YEePe3 OKyJAp 3epKaJbHOIl Kame-
psi  Mukpockona <«Ilosam» uau MHKpodoTOHAcalKH ¢ OKYJSPHOM
Tpy6xkoit. [Ipn cucremartnyeckoit paGoTe MOMKHO H3TOTOBHTL CHEIH-
aJbHYI0 HacaAkKy AJsl COeJHHEHHS 3KCIOHOMerpa c kamepon (Hya-
xuH, Munenkos, 1974). Ilocae ycTaHOBKHM Ha KaJbKyJsaTOpe UYB-
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CTBHTEJBHOCTH MaTepHaja HcKOMas BHIAEPIKKa ONPEIeNHTCS Mpo-
THB YCJAOBHOIO 3HAUEHHSI CBETOCHJBI «1» [IpH H3MEPEHHH yepes
okyasip (OTOKaMepbl CO CTEKJOM, MAaTHPOBAHHHIM IO  KOJbIY,
«1,4» — (oToKaMepbl CO CIVIOUIHEIM MaTOBBEIM CTeKJoM H «b,6» —
npu 3aMepe uepe3 oxkynsap mukpockona JIlomam. Ilpu usmepenun
yepe3 OKyJsip MHKpO(OTOHACaAKH ycJAOBHOE 3HayeHHe auadparmbl
Jyylile ONnpefieiiTb ONLITHEIM IIyTeM.

Jas OTHOCHTENBHO OOJBIIMX APKOCTEH TPeGYIOMIHX BBIIEPIKKY
1/15 u menbme Ha nsenke 32 ex. 'OCT, Gonee ypo6en «JIeHnH-
rpan-10». Ero narunk 6e3 HacaJloK cJe/lyeT PacloJIOKHTb Ha MeCcTe
CBETOYYBCTBHTE/IBHOTO MaTepHajia, CNPOEKTHPOBATb HAa HEro H30-
OpazkeHHe H MO BO3MOXKHOCTH H30JHPOBATH OT MOCTOPOHHEro CBeTa.
Ha kanbkyastope YCTaHaB/IHBACTCS UYBCTBHTEAbHOCTb MJICHKH, &
NPOTHB PHCKH, OTMEYEHHOH KDYKKOM, YKa3aHHOE CTPEJ]IKOH 3KCIo-
HOMeTpa 4Hc/0 no GeJoi HKajge (B oTJIHYHe OT OOBIYHOH oTorpa-
¢un, Korfa npu pabore Ge3 HacaJOK HCHNOJb3YyeTcsl KpacHas IIKa-
aa). MckoMylo BHIAEPXKKY HaxOJAHM [POTHB YCJOBHOTO 3HAYEHHS
AnagparMel «11».

Kosddunuentsr taba. 8 u  ycaoBHBle 3HaueHHa AnadparMbl
onpefe/neHBl OMBITHRIM IIyTeM Ha NpHOOpax, HMEBUIHXCSA B pacno-
paxenun astopa. Ilpyrue npnﬁopm MOT'YyT HMETb HECKOJIbKO HMHYVIO
YyBCTBHTENbHOCTb. [IpH H3MepPeHHH SIPKOCTH H300pakKeHHs uepes
OKyJIsip BHAOHCKATENs Ha MOKa3aHHS SKCIOHOMETPa MOBJUSIOT TaK-
JKe cBoiicTBa MaToBOro creksa. [TosToMy npH BHIYHC/ICHHH BHIAEPK--
KH 10 moka3aHuaMm «®PoroHa-1» BO3MOXKHO moTpeOyeTcs BBejleHHE
nonpasoynoro KospduuHenTa, a npu pabore ¢ NOPTATHBHBIMH 3KC-
NOHOMETPAMH ONTHMAaJIbHbE BEIJIEPIKKH MOTYT OKasaTbCs OKOJO €O-
ceflHuX 3uHadeHuii auacdparmbl, TakuMm o00pasoM, HCNOIbL30BaHHE
3KCIIOHOMETPOB, TaK e Kak u Tab/Hll, He HCKAouaer mnpobHyIo
ChEMKY, HO II03BOJISIeT AeJaTh Npo6bl B 3HAUHTEJIbHO 60see y3KOM
HHTepBaJie BBIAEPIKeK H s MeHBIIero yHciaa yCIOBHI.

Ta6auna 9

dopma Tabauubl AJS ONpefieieHHA BLIAEPKKH NMPH CTAHAAPTHBIX YCJAOBHAX
N0 OMBITHBIM JIAHHBIM

Moaapouast
= | I X £

O6nbexTHn

3)(
g)(
20%
40% .
ﬁOy"

Ilpu cucremartnueckoMm QoTorpaduposanun. mwaH(GOB oxHOH an-
napatypoii H Ha OJ/HOM HeraTHBHOM MaTepHaje cjejlyer caMomy
cocTaBUTh Tabauuy no obpasuy taba. 9. Boijgepkku cHayajaa pac-
CUHTBIBAIOT MO 3KCIOHOMETPHYECKHM TaOJHLAM HJH NPH IOMOIIK
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SKCMOHOMETPa M KapaHAallOM MPOCTABJIAIOT B COOTBETCTBYIONIHX
KaeTkax Tabauubl. 3aTeM B Ipolecce CheMKH BHOCAT HYXKHBIE yTOU-
HeHus. B nanpuefimieM Takylo TaGJHIly MOMXKHO NMOBECHTb Haj cTO-
JIOM H MIHOBEHHO HaXOAMTh HYXKHYIO BREIAEDPIKKY. -

OcoGeHHOCTH ChbeMKH NMOJUPOBAHHBIX WJIH(OB

Hna cheMkd noJaHpoBaHHBIX wuiHpoB (aHmANG(OB) ayuuie Bee-
ro HCMOJb30BaTh MeTaJsorpaduueckne MHKpockKonel MHM-6,
MHM-8, MUM-9 uau pyauuit mukpockon ITomam P-312. Otu mn-
KPOCKOMBEI cHa0MKEHBl BBICOKOKAaUeCTBEHHBIMH OOBEKTHBAMH M cre-
IHaJbHO TNOXOOpPaHHEIMH K
3THM OOBEKTHBAM TOMaJsiMH.
CbeMKa NpPOH3BOJAHTCS YeT-
BEpTHIM crnocofoM Ha nmJa-
CTHHKH  pasMepoM 9Xx12
(MHUM-6) uau 13X 18 (MHMM- -~
8,- 9) nau Ha nnenky (ITonan
P-312). Bce HeoOxoauMble
JUISl CBEMKH MpHCIOCOOTeHHS
BXOJSAT B KOMIIEKT MHKpO-
CKOma, a MOpALOK onepalui
H3JIOJKeH B omucaHuu mnpubo-
pa. Moryr 6BIThb HCIOJb30BaA-
HBl H Jpyrue Metassorpadu-
yeckne (MM-2), pyanbe
(MI1-5, MMH-6, MHUH-9, [To-
nam P-312) u yHuBepcaJbHbIe

MIZ].
T

1

MIGX]

i
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(MII-3) MuHKpoOCKOmH, cHab- N
JKEeHHBIE OCBETHTEeNAMH OTpa- @34 PJY
JKEHHOro CBeTa, ClelHaJbHEI- P P 240

MH OKyJpaMH H 0GbeKTHBA- Puc. 9. TlepexoAHHKH A Kpemienus
MH, pacCUHTaHHBIMH Ha pabo-  ocserntens KaMephl K MHKpOCKONaM
Ty 6e3 mnokpoBHoro crekna. MBC n MIIC-1 npn cheMke B oTpaken-
VeTaHOBKA OCBellleHHS Npon3- HOM ceere. Koncrpyxyus 0. fl. J)Kda-
BOJAMTCS TaK e, KaK MpH BH- i ¢

1 PEXOAHHK [OJ8 KpenJeHHA oCBeTHTe
3yaJibHOM HaﬁJlIOI.[EHHH, HO na; 6 — nepexofHMK AAS KpenjeHHS KaMephl
bonee tuiatenbHo. [Ipuroanwt
BCEe THIBI KaMep. YCTaHOBKA Kamep, noa6op 3KCIO3HINH H ChbeMKa
NPOH3BOAATCA TAK e, KaK 3TO GbIJIO ONMHCAHO BhILIE JJ8 Npo3pad-
HBIX HGOEB.

IIpn Maabix yBeJIMUEHHAX MOMKHO HCHOJB30BAaTh OHHOKYJIsSPHBIE
mukpockonsl MBC nan MIIC. Bunokyaspst MBC u MIIC-1 cra6-
JKeHbl OCBeTHTeNeM Kocoro csera. /st CheMKH aHILTH(GOB OAHH H3
JIBYX ONTHYECKHX KaHa/lOB MOXKeT OBITh HCNOJAb30BAH KaK OCBETH-
Tesab. [nd 3TOro cjaenyeT HCIONL30BAThH CIEHHAJLHBIH IepexXoIHHK
(puc. 9, a), NO3BOJMIONINI COENHHATH OCBETHTEJNb C OAHHM H3 TY-
6ycoB. Ko Bropomy Ty6ycy mpu moMOllH BepXHei BTYJKH yHHBEp-
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,&'—ﬂmﬂom [IepexofHHKa HIH CINeLHaNbHOTO NepexoiAHHKa (puc. 9, 6)
xpenurca dorokamepa. Mukpockon MIIC-2 cHabxen ocserntesen
OTpazKeHHOro CBeTa, HO, MOCKO/IbKY €ro ONTHYECKHe KaHaJbl He Bep-
THEAABHB, aHIIHG ClelyeT yCTAHABAHBATH C HAKJIOHOM B CTOPOHY
KaHaJa, HCIOJMb3yeMOro 1S cheMKH. B Apyroit KaHaa oTpaKeHHBI
JiVd TIPH STOM He [ONajdeT, MO3TOMY [0JIb30BATLCS MM JaxKe JIJs
HACTPONKH WIH BHIGOpa Kaapa Heab3d. Kamepy «3opkuii», KoTopoii
KOMIIEKTYeTCs MHKPOCKOM, cjelyeT 3aMeHHTb KaMepo# tuma «3e-
HHT», a NEPexXoOIHHK PacTO4YHTh, O 4eM Oy/JeT cKa3aHo HHIKE.

[Tpu paGore ¢ mukpockonom MIIC-1 MOXKHO HCHIONBL30BATH Kak
BCTPOEHHLII OCBETHTE]b, TAK H OCBELIEHHe Uepe3 BTOPOH omTHye-
cKkiil KaHaja. CbeMKa NPOH3BOAHTCA OOBIYHHIM MyTeM, JIOGBIM H3
YyeThlpeX cnocoG0B B 3aBHCHMOCTH OT THNA NpHMeHseMol d¢oToxa-
Mepbl. CiioxkHOCTD MHHeparpadHueckoii CHLEMKH 3aK/JIo4aercsi B
6aH3KOH OTpaXKaTeabHON CnocOGHOCTH HEKOTOPHIX MHHEpaJsoB, B pe-
3yJbTaTe 4ero Ha CHUMKE OHH OKa3blBAIOTCS TPYLHOPA3IHUHMBIMH.
Tlostomy xesnaTenbHO HCNOJB30BaHHE CBETOGHJILTPOB M KOHTpAcCT-
HbIX hoTOMaTepHanoB.

OcoGeHHOCTH CheMKH NMPH CBEPXMAaJbIX
.
YBENHYEHHAX

Teopernkn # KOHCTPYKTOPBI MHKPOCKOIOB IVIABHYIO 3ajayy BH-
AAT B NOBBIIEHHH paspemiaioulell cnocOGHOCTH MHKPOCKONMOB H J0-
CTHKEHHH MaKCHMaJbHBIX yBennueHuit. B reosornueckoil mpakTHke
H oco0eHHO npH MHKpodoTorpadupoBaHHH MaKCHMaJbHOE yBesH4Ye-
HHEe HCMoJb3yeTcs OvYeHb peAKo. 3HAYHTEJbHO dalle NPHXOAHTCS
pewatb 0OpaTHYIO 3ajlayy — NOKa3aThb Ha CHHMKe O6OJbIUYI0 mJO-
‘lajb, 4eM 3TO MO3BOJSET MHKDPOCKOMN TPH BH3yaJbHOM HabJIIOEHHH,
‘BIJIOTB Z10 1enoro ImyiH(a. 1o BaiKHO NPH BOCHPOH3BENEHHH TEKC-
“TYp TOPHBIX MOPOA, CTPYKTYP KPYNHO3EPHHCTHIX MOPOJA, 30HAJBHO-
CTH H 0coGeHHO uacTo — laneoHToNOrHYecKHX wandos. CyurecTBy-
I0llas crnenuanbHasi annapatypa Ha' 3T0 B GOJbLIIHHCTBE cay4aes
He paccunTaHa. MakcHMaJbHBIT pa3Mep 06BeKTa, KOTOPHIT MOMHO
-choTorpaduposaTh, onpelensieTcs NeNeHHeM pasMepoB KajJpa Ha
axTHueckoe yBeanyenne. Tak, Mukpockon ITosam JI-211 ¢ o6nex-
THBOM 256X y romajgbi0 JaeT MHHHMalbHOe YyBenudenue 7,25
(em. c. 15), gyro nosBoasier chotorpadupoBath niomanb (24X 36):
:7,25=3,3%5 mm. Mukpockon MHUH-8 nam MHUH-10 ¢ o6bekTHBOM
3,5% nmpH cpeMKe TMepBHIM crmoco60oM TO3BOJISIET MOMECTHThL B Kalp
miaomanb 710 MM, 310 MakcuMaJabHas IJIOMIAAb, KOTOPYIO MOXKHO
CHSATh 4€Pes meTporpaHuecknli MHKPOCKON OMHCAHHEIMH BHIIIE CIO-
cobamH.

HesHaunrenbHoe yBesqHueHHe CHHMAaeMOil IVIOLIAAH BO3MOMKHO
NyTeM YJAaJieHHsas YAJHHATENbHBIX KoJell H NMpHOJHXKEHHS KaMephl K
00beKkTHBY. [Ipn oTcyTeTBHH 3epKanbHONH KaMmepsl MoAoGHas y/noBKa
MoMKeT OBIThb MCIOJB30BAHA H NPH NOJYYEHHH H300paKeHHA TPETbHM
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crnocoGoM. Bepxussi BTY/NKa HABHHYHBAETCA HENOCPEACTBEHHO Ha
HHXKHIOIO 6e3 yAaHHHTeIbHBIX Konell. [anua Ty6yca, Takum o6pa-
30M, yMeHbllaeTcss MpHMEpHO BABoe. Takylo YCTaHOBKY OKyJspa
MOXKHO HCIOAb30BaThL H NPH NMPOCMOTPe WJAH(OB, eclH 06HEeKTHB
3,6% oKasbiBaeTCsl CAMMIKOM CHJABHEIM. Heo6XoauMO MOMHHTH, 4TO
cokpaulenne Tybyca CONpPSAXEHO ¢ H3MEHeHHeM pacueTHOro mnpeji-
METHOTO PaccTOAHHA 00BEKTHBA, 2 3TO HEH30eKHO BeleT K Hapylie-
HHIO cdepuyeckoii KOPPEKINHH CHCTEMBI H K HEKOTOPOi IoTepe pes-
KOCTH, B NEpBYIO ouepeab no KpasM. [IpakTHueCKH OHO BO3MOXKHO
TONBKO ¢ MukpockonaMma MHH-8 1 MHUH-10.

Ha cnemky eme Gosee KpymHBIX OOBEKTOB NEPBHIM COCOGOM
paccuHTaH yHuBepcaabublit Mukpockon MIIC-2, ykoMnieKkroBaHHbIH
¢otokamepoii «30pKHH-4» U TEPEXOAHHKOM [Jd YKpeIJIeHHs Kame-
pPBl BMECTO OJIHOi H3 OKyJsApHBIX TpyOoxk. Bropasi okyaspuas tpyo-
Ka CJYHKHT AN POKYCHPOBKH MHKpockomna, [IpakTHUecKH mosyudaTh
CKOJILKO-HUOY/b  YAOBJETBOPHTEJAbHbIH CHHMOK IOpH [OMOLIH pe-
KOMEH/yeMOH H3rOTOBHTEJIeM METOJHKH HaMm He yjaaBajoch. JIyu-
uIHe, HO TOXKe He BCerAa YIAOBJIETBODHTEJbHBIE Pe3y/bTaThl MOJayYa-
IOTCS, €CJIH PAcTOYHTL OTBEDPCTHE B IEHTPE NMepexoAHHKa o 27 MM
¥ VKPemuTb OAHOOOBEKTHBHYIO 3EPKajbHyID KaMmepy, I03BOJSIO-
ulyio (OKycHpoBaTh MHKPOCKOIN IO MaToBOMy ctekay. Jlaabuefinine
onepauHH TMPOU3BOAATCA OOBIYHBIM nyTeM. Dojee peskni CHHMOK
MOKHO TOJYYHTDh, €CJH NPHKPeOHTh K 0O0BeKTHBY AHadparmy,
OCTaBNAIOILYIO OTKPBITOH OJHY ero MOJOBHHY M AHA(PaTMHPVIOULYIO
apyryio. Jnadparma Moxer ObITh clenaHa u3 uepHoii OymarH, a
NpH NOCTOSIHHOH paboTe — 3 TOHKOTrO JIHCTOBOTO MeTaslia, MOMKET
BCTAaBJATLCS B ONpaBy Oo0bLeKTHBA MJH HameBaTbcs Ha Hee. Takke
MOMHO HClI0Jb30BaTh MHKpockon MIIC-1.

Bo3moKHOCTH BCeX NMepeyHCJIeHHBIX CNOCOGOB OrpaHHUYeHbI AHA-
METpPOM KOHJEHCOPa MHKPOCKONA MJIH IOJeM 3peHHs OHHOKyJIApa.
[TosToMy mpu cbhbeMKe O4YeHb GOJBIIHX YYAaCTKOB MJIH Beero uuiida
Jyulle OTKa3aTbCsd OT YCJAYr MHKDPOCKONA H BOCIOJb30BATbCs ycTa-
HoBkoit ®MH-2 nnu oOBIYHBIM (POTOYBEJHUHTENEM.

Veranoska ®MH-2 mnossoasier dororpadupoBath Npo3pauHbie
ob6bexThl pasmepoM ot 4,5X6 1o 180X 240 mm B macwrabe ot 0,6%
a0 20%, OcBeTHTENbHBIH CTOJ W OOBEKTHB MOAOHPAIOTCA B 3aBHCH-
MOCTH OT pa3Mmepa 00bEKTa COTJIacHO MHCTpYKUHH K npuGopy. ITo-
nupoBanunie 06pasibl OcBellaloTcst npH momoluu coduros. Ilpu
ChEMKE Npo3payHbiX OOBEKTOB B MOJAPH3OBAHHOM CBETe MOMKHO
HCIOJb30BaTh JHO0 HAKJAaAHBIE TMOJAPOHIALI M3 KOMIJIEKTa MHKPO-
cxona MHUH-8 nau MIIC-1, nuGo noasipu3auHoOHHBIE CBETO(HJIBT-
pbl, KOTOPHIE BBIMYCKAKOTCS s 06buHOil dorocheMkd. Oaun u3 no-
JSPOHJOB TPHKPENJISETCs NMPH MOMOILH NJIACTHIHHA K OGBEKTHBY,
APYroii MOMEILaloT HEMOCPEACTBEHHO MO ILIHG WM B THE310 OCBe-
THTEJS, IpejiHasHayentoe st ceeto@uabTpos. e 1HaMeTpoM
fonee 10 cM MOMKHO CHHMATb C ABYMf [OJAPOHAAMH  TOJBKO
NpH HAJUUHM  [JIOCKON  NOJSPOHAHOH  NJEHKH TI0 pasMepy
mmanga.
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Ilpu orcytcrBuu ycraHoBkH ®MH-2 npospauspie mands Mox-
HO (oTorpaupoBaTh ¢ MoMolIblo yBeaHuHTead. Ecau pasmep cHH-
MaeMoro yyacTka He mpesbilaer 24 X 36 MM, HCIONB3YIOT y3KOIIe-
HouHble ypesinuyutenu. lland seraBasior B KafpoByio paMKy mo-
KPOBHBIM cTek/0oM BHHF. Eciu KaJpoBasi paMKa HMeeT CTeKJO, ero
Jy4llie BeIHYTb. Ec/in cHHMaeMblfi yyacTOK HeMHoro GoJblie, LLIHG
MOXKHO YCTaHOBHThH BMeCTO KaapoBoil paMkH. [lasi GOAbMIHX LIIH-
(OB Jyumle HCMOJAL30BAThH IIHPOKOIJIEHOUHBI yBenuuurteab, lnud
B 3TOM cJydae cJeflyeT BCTaBHTb B YePHHIi KOHBEPT C OTBEPCTHEM
no pasmepy dotorpadupyemoir yactn mauda Aaa 3alUHTH CTEKOJ
YBeIHYHTENA OT MOBpPEXKJEHHs H AJA YCTPAHEHHA H3NHILIHErO pac-
cesHHoro csera. [Ipn cbeMKke B mOJNIAPH3OBAHHOM CBETe OJHH Ha-
KIaJlHOH NOJAPOHA HJIH NOJspH3aINHOHHBIA CBETOQHJABTD yCTaHaB-
JIHBAIOT MeXxAy KoHjaeHcopom H maHdoMm. On ofg3aTenbHo N0JKeH
NepeKkpbiBaTh Bech CBETOBOH NMOTOK, B NPOTHBHOM caydae Heo6xo-
JAHUMO H3TOTOBHTb MACKY, HCKJIOYAIOULYI0 IIPOHHKHOBEHHE HEmoJjs-
pH30BaHHOrO cBeTa K 00beKkTHBY. Bropoii noaspusarop (ananusa-
TOp) HaleBaloT Ha OGBEKTHB HJH IPHKPEMIAIOT maacTaanHoM. Ec-
JIH KOHCTPYKUHS yBeJHUHTE/si IpefycMaTpHBaeT ero (hOKyCHPOBKY
BpalllenneM OOBEKTHBA, AHAJAH3ATOP MOXKHO YKDPeNHTb Ha KpOH-
LiTejine, NpeHA3HAYEHHOM /15, KPaCHOTO CBETOQHABLTPA.

®okycupopanne, BHOOP Kajgpa H IKCNOHHPOBAHHE MPOH3BOAATCS
TAK K€, KaK NpH NPoeKuHoHHO# ¢ortoneuart. Ilpm u3roToBIeHHH
CTEKJAAHHBIX HeraTHBOB (JOKyCHPOBaTh HYMKHO Ha HCIOPYEHHYIO:
MJIACTHHKY, KOTOpasi Nepejl SKCIOHHPOBAHHEM 3aMeHsIeTCs! XOpOIueH.

Ilpu oTcyTcTBHH MaJOYyBCTBHTEJNBHBIX NMOJYTOHOBEIX MJIACTHHOK
HeraTHBBI MOJKHO JielaTh Ha OGLIYHOH TOHKOH (poTobymare ajs mo-
caeaylomeii KoHTakTHOH mneuatn. HekoToprle na/jeoHTOJOrHYeCKHE
mwangL MOXKHO meyaTaTh NpsiMo Ha GyMary, HCIOJbL3YS NOJYYEHHBIE
6yMaxKHLie HeraTHBLI B KayecTBe roTOBHIX oTneyatkoB. Ha uepHoM
thone ocobeHHO 3¢ HeKTHO BHITAAAAT GeJible CKeJeThl KopaJsjoB 1 HX
KOJIOHHH, B oCcTaJbHBEIX CyYasix NpAMylo NMeyaTh NO3HTHBOB MOMKHO
Aenath, nposBass (orobymary c obpamenuem (Crapoay6, 1975).

Haxkonen, cHHMKH GOJBIIHX yYacTKOB IIHGba MOXHO CHesNarb
metonoM ¢oronanopambl. Ilnnd kpemutcs npH moMollH canNasox,
YCTAHOBJEHHHIX B TAKOM IOJIOXKEHHH, YTO6bl BHHTHl TepeMenann
waud crporo mapannenbHo cropoHam xaapa. Ilepea crpeMkoit He-
o6xonuMo yOenHThCH, 4TO NMPH mepeMelledHH nda (OKyCHPOBKA
He Hapyluaercs H, CNef0BaTeJIbHO, MIHG Napajyenen CTOJHKY MH-
Kpockona. Ctonnk BO H36exaHHe NMOBOPOTA BO BpeMsi CheMKH HYXK-
HO 3aKPENnHTh CTONOPHHIM BHHTOM. Ilocie Kaxaoro kaapa cajaskH
NEepeiBUraloT MHKPOMETPEHHBIM BHHTOM Ha OINpe/ieJieHHOe YHCJIO0
Aenenuii. BaanMuoe pacnojsoxeHHe KaJApOB 3amHCHLIBAIOT B BHAE
rpapuueckoii cxeMel WJIH LH(POBHIX KOODAHHAT. BrmocneACTBHH Ta-
Kasi cxema obaeruaer coctaBaeHdHe cHHMKa. HemocraTkoM Mmeroza
SIBJISIIOTCS €ro OTHOCHTENbHAS TPYMAOEMKOCTh H HaJMYHe ILIBOB Ha
OKOHYATEeJILHOM CHHMKE, MPEeHMYLIecTBOM — BO3MOKHOCTb NMOKa3aTh
Ha CHHMKe Jiio6yio naomans wanda npu ao6oii geraapnoet. [pw
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BcexX ApYrux cnocofax yBeJuWyeHHe 3aCHATOH naomaan maunda He-
MHHYEMO BJI€UET MOTEPIO MEAKHX JeTaJefl.

[JIABA IV

M3rOTOBJIEHHE U UCITOJIb3OBAHUE
MHKPO®OTOIPA®PUHN

l'lponnaeﬂne HEraTHBHOro mMaTtepHana

OTcHATHIE NJIACTHHKH H IUIEHKH NPOSIBAAIOT O6BLIYHBIM CNOCOGOM
B KioBetax uan OaukaXx. Ilpu cocraBnesun nposiBHTENIT MOXKHO
MOJb30BAaTbCA YKa3aHHAMH H peLenTaMH M3 MHOTHX PYKOBOACTB H
CNpaBOYHHKOB [ad (oromobureneii. asi nposBieHds MIacTHHOK,
B YaCTHOCTH, MOXKHO HMCMOJNb30BATh CTAHAAPTHHIN nposBHTENs Ne 1
(Un6ucosa), peuent xortoporo mnpupeier B Taba. 10. Heckoabko
6oJiee MSATKHE HEraTHBBl MOXKHO TOJIYYHTb, €CJAH B3ATh 2 I MeroJja
H 4 r ruApoXHHOHA (OCTaNbHBLIE WHTPEAHEHTb 6paTh B TOM XKe KO-
anuectse). O6e moangurauuu npossurens UubHcoBa MOryT GHTE
HCTOJMb30BAHE ¥ /15 NIPOSABJIeHHs GyMar.

Jas nposiBleHHsi YepHO-GesblX MJAEHOK CJEeAyeT HCMNOJb30BaThk
MeJKO3epHHCTHE NMPOSBHTENH. B uacTHOCTH, MOJXKHO peKOMEHIOBATHL
CTAaHAAPTHHIH  CEHCHTOMETPHYeCcKH#i mnposiBHTenr Ne 2 (A-12,
OPBO-12, cm. tabn. 10). [loGaBnenne K OCHOBHOMY PpacTBOpY
20 Ma moaKpenuTes MOC/Ae NPOABAEHHN KaXKI0H NJIeHKH MOJHOCThIO
BOCCTAaHAB/JIMBAET NposBAAIONyi0 cnocobHocTh npossutens. MHe-
noJb30BaHHe NOJKpenuTenss BecbMa 3((MeKTHBHO NpH NpOABJEHHH
GOJbUIOTO YHC/Aa IJIEHOK. BpeMsi mposiBJeHHsI B 3TOM NPOSBHTENE
npu 18—20°C ykasaHo Ha ynmakoBKe MJIEHKH, HO 4acTo Jyudlle yBe-
JHYUTH 310 BpeMs Ha 20—309%, nockonbKy KellaTe/NbHO NOJAYIEHHE

TaG6auua 10
Peuentel mposiBuTeNEl

MposeuTteas N 2
TposBuTEAb

H .

b sy Ll OCHOBHONR ".fég?;::
Metoa, 1 1 8 10
Cynudur HaTpus Ge3BOLHBIH, T 26 125 125
I'napoxusoH, 1 5 g% ==
Cona OessoiiHad, T 20 6 12
B pomucThift kammit, T 1 2,5 —
Bona, a Ho 1 Ho 1 Jo 1

Gonee JKECTKHX HEraTHBOB, UeM 3TO TpefyeTcsl B XYJIOXKECTBEHHOMH
tdhortorpaduu. JIpyrue MeNIKO3epHHUCTHIE MPOABHTENH MOTYT ObITH HC-
NOJb30BaHbI, HO MHOTHE AalOT H3JHIIHE MATKHE HeraTHBB. MOXKHO
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HCNONL30BATh lapaaMHHOMEHOJOBHIH nposaBuTenb «Poaunan», pas-
Gasaenublii B nponopuun 1:50 — 1:100. Bpemsa nposiejieHus —
15 mun. PaGouuii pacTBOp NPHIOTOBJAETCH H3 KOHUEHTPHPOBAHHO-
ro HEMOCPEACTBEHHO mepex ynorpeb/eHHeM H Hcmoabdyercs 1 pas.
Cnoco6 NPHroTOBJIEHHS KOHUEHTPHPOBAHHOIO POAHHAMA MOMKHO
HaliTH BO MHOTHX DYKOBOACTBAx IHo ¢ororpaduH, a Takxke B IKyp-
Hanax («Coetrckoe coto», 1958, Ne 3; 1976, Ne 2).

HanbHeitimas 06pa6oTKa HEraTHBOB — (PHKCHPOBaHHe, NPOMbIB-
Ka M CYylIKa — NPOH3BOAHTCA 0OBIYHEIM TyTeM. Ilocse cymku cie-
OyeT cjerka BJa<HBIM BaTHLIM TaMIIOHOM YIA/IHTL CJEALl KaleJb
BOJIBI C JIMIIEHHON SMYJIBCHH CTOPOHBI IJIEHOK H NJACTHHOK. MHorza
JAOCTATOYHO NMOABIIATH HA MJAEHKY H CJAeAbl Kaneab CHHMYTCA CYXOH
BaTkoH. Ha 6-caHTHMETPOBBIX DPOMHKOBHIX IJIEHKAX JKEJaTHHOBBIN
CJION HaHeceH C JBYX CTOPOH M NMO3TOMY TakHe clefbl He 06pasyioT-
csi. I1pn Hcrmo/b30BaHHM KeCTKOH BOABI Ha IJIEHKAX HHOrAAa MOSB-
asgerca GeJblil HaJeT, KOTOPBIH MOXKeT OBITh yAaJeH NPH ONOJacKH-
BaHuH maeHkun B 0,5%-HoM pacTBOpe CONAHOH WM YKCYCHOH KHCJIO-
Tl [IpoMBEIBaTE MJIGHKY MOC/IE 3TOi BAHHBI HE HYIKHO.

Huxakux ucnpaBaeHH HeraTHBOB NpH MHKpodororpaduu o6biy-
HO He npoussoiATr. Ilpn Heo6xoaumocTH ULTHG Bcerja MOXKHO mepe-
cusATh. PeTyiib HeraTHBa TakiKe jielkeJaTesNbHa, OHA CHHXKAET JOKY-
MeHTAJbHYIO IeHHOCTb CHHMKA, HEe YBe/NHYHBAasi ero N03HaBaTesb-
HYI0 HEHHOCTb.

FoToByl0 nueHKy pasMeyaroT — TYLIbI) WJIH YepHHJIAMH Ipo-
CTaBJAOT HOMEp IJIEHKH H OKOJIO KaJApoB, TOAHLIX IS HevaTtH, —
HOMEpa CHHMKOB. B chmHcKax oTMeualoT HOMepa CHHMKOB, Tpeby-
JOUINX TNOBTOPHON cbeMKH. IemalorT 3ak/aiueHHe O NMPaBHIbHOCTH
3KCMO3HIUH, YTOObl B JaJbHEHIIeM, eclH 3T0 HeoOXOAUMO, BBECTH

HAONPaBKY.
Ileuars Mukpodororpaduit

[Tevats ¢ MHKpPO(DOTOHETaTHBOB CYLIECTBEHHO HE OTJIHYAETCH OT
neyaTH ¢ OOBIYHBIX HeraTHBOoB. EciiH cheMKa npoBojHlach Ha ImJia-
cTHHKH 9X 12 uam xpynHee, OTHEYATKH AEJAlOT KOHTAKTHBIM CIHO-
co60M, B OCTAJIbHBIX CJAy4YasaX — MPOEKIHOHHBIM IIPH MOMOILH yBe-
JIHUHTENS.

IIpn KOHTaKTHO! neyaTH Jyulle BCEro MOJAb30BATLCH KOMHPO-
BaJIbHOH pPaMKOil Mo pa3Mepy HeraTHBAa H KOMHPOBAJbHBIM CTAHKOM.
[Ips OTCYTCTBHH KONMHPOBAJbHOTO CTAHKA €ro MOXKHO cienaTh ca-
momy (cm. ra. II), ecam ke oTmeuaTKH H3TOTOBJAIOTCA B HE3HAUH-
TeJBHOM KOJIHYECTBe, TO MOMKHO 00oiTHCh 03 KOMHpOBaJbHOIO
craika. B mocienHeM ciyuae WOIHPOBAJBHYIO pPaMKy € HEraTHBOM
H GYyMaro MOMeNIAIOT Ha SKPaH yBeJHYHTENsi HEraTHBOM BBepx H
3aTeM 3KCIOHUPYIOT HyTeM BKJIOUeHHS JaMIbl YBeJHUHTeNs NpH
MOMOINH peje BpeMeHu wau Beikaouartensi. Ilpu stom ocoGeHHO
HYKHO CJIeIHTh 32 PABHOMCPHOCTHIO OCBELIEHHS 3KpaHa.

Popma u pasmep MHKpodoTorpaduil onpeaeNAiOTCa HX HasHawe-
HHEM, a B HEKOTOPOI CTEMNeHH TaK)Ke BO3MOXKHOCTSMH, NPHBbIYKAMH
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u BKycom aBtopoB. Ilocneanee ornocutes mpexze Becero K Gopme
Kajapa. B pa6orax, paHee H3JaHHBIX, npeobaafaloT KPyrjble CHAM-
KdH, B 0ojee NO3AHHX — NMPAMOYroJibHbIe. 3TO B 3HAUYHTELHON
cTeneHH o0yc/a0BJEHO pa3BHTHeM MajopopMaTHoii potorpadpun. He-
TPYAHO PaccyHTaTh, YTO ITPH nevaTH ¢ kajapa 2436 MM Ha Gyma-
I'y CTaHAapTHOrO NPAMOYroJbHOro (opMara ¢ COOTHOIIEHHEM CTO-
poH 3:4 MOKHO HcmoMb30BaTh A0 889, miouiagn HeraTHBa, a HpH
H3TOTOBJIEHHH KPYIJIOro orneuatka — He Gosaee 52%. Ilpu muxpo-
doToChEMKE INPH NMOMOILM IIHPOKOMJIEHOUHBIX HJAH IIACTHHOYHBIX
tdoToannapaToB HJIH MHKPO(OTOHACANOK, €CJIH HEraTHBHOe H3obpa-
KEeHHe HMeeT Kpyrayio (opmy, BeIrojHee H OTHNEYAaTKH JeJaaTb
KPYyrasiMH, HOO NMPH MeyaTd Ha NPAMOYrOJbHBIN KaJp CTaHAapTHOH
topmbl Henoab3yeTes Toabko 63% muomanu neratusa. I1pu BeiGope

GopmBE Kajgpa caefyeT TakkKe YUHTHIBAThb, YTO KPYIJIBIH Kaap And

netporpaga Gosee NMpPHBHIYEH M Jydllle COOTBETCTByerT Habonae-
MOH B MHKPOCKON KapTHHe. B To Xe BpemM# NpAMOYTOJbHLIH Kaip
nospoager GoJiee MOJHO HCNOJAb30BaTh (potobymary H Hojee KoM-
NakKTHO pacnogaratbh ¢ororpaduu B TEKCTe OTYETA HJH MedaTHOH
pa6ote. Takum o6pasom, H Ta ¥ aApyras (GOPMBI HMEIOT CBOH NpEH-
MyIIecTBa W HelOCTaTKH.

HanGonee ynotpe6uTeNbHBIE pasMepbl NMPAMOYTOJAbHBIX MHKPO-
tdoTorpaduit Aa8 MalIHHOMHCHBIX pabor — 9X 12 u 10X 15 cMm, npu-
yeM BTOPOi NpeanouTHTeNbHee. MOXKHO peKOMEHI0BaTh TakiKe pas-
Mepni: 1012 n 10X 13,3 cM, KoTOpBle TOAYYAIOTCH [yTeM Jese-
Hus gucta 24X 30 Ha wecth uacteii u Jjucra 30X40 — Ha AeBATh
yacteidl. CHUHMKH B meuaTHBIX paboTax oOBIYHO HMEIOT pa3Mephl OKO-
710 811,5 cM (npH rOPH3OHTATLHOM TIOJIOKEHHH CHHMKa B TEKCTE)
H 55X8 cM (nmpm BepTHKaABHOM MNOJOXKeHHH cHEHMKa). CienoBa-
TeAbHO, TIEUaTaTh HX CJAEAYeT Ha craHjpaprtHoii Oymare 9X12 n
69 cm. MokHO npeficTaBasiTh U GoJiee KpyliHble OTIEUATKH B pac-
YyeTe Ha YMeHbIIEHHE NPH KAHIIHPOBAHHHU.

Jluamerp Kpyrablx OTNEYaTKOB MAJisi MAIIMHOMHCHEIX pabor 7;
9,5 nan 12,5 cm. CHuMkn newatatorcs Ha Gymare 912, 10X12
(10> 15) uau 13X 18 cM U noMeulalOTes: COOTBETCTBEHHO IO HIECTD,
no JBe MM N0 oxHOH (oTorpacduu Ha aucT. BO3MOXKHBEI H Apyrue
pasamepbl. B meuatHbIX paGortax ofplyHO NMyBJAHKYIOTCA MHKpPO(OTO-
rpauu auamerpom 5,5—6 cM, 4TO MO3BOJSET HEraTHBLI, IOJydIEH-
HBIE TIPH MOMOIIH IIHPOKONJIEHOUHBIX annapaToB H MHKpodoTOHAaca-
JOK, TeyaTaTh KOHTAKTHBIM croco6GoM.

IIpu HM3roTOBJEHHH KPYIVIBIX OTNEYAaTKOB KaK KOHTaKTHBIM, TaK
H TIPOEKLUHOHHBIM CNOCOG0M CJeIyeT HCMOJMb30BATH MACKy H3 Me-
TajJa HAH U3 YepHON OyMard, HaKJeeHHOI Ha cTekno. B nocnennem
cayuae HeoGXOAHMO CJelHThb, 4TOObL BO BpeMs 3IKCMO3HIHH MackKa
Geima obpalleHa CTEKJASAHHOH CTOPOHOI K MCTOYHHKY cBeTa.

®oTobyMara npu neyaTH NoAGHpPaeTcst ONLITHHIM NMyTeM B 3aBH-
CHMOCTH OT KOHTpPacTHOCTH HeraTHBa. OOBIYHO AJs MHKpOgoTOrpa«
¢nil, coenaHHBIX NPH CKPeLleHHBIX MoJspoujax, Heo6xoauma 6osee
MATKas OyMara, ueM NpH CHATHIX 0e3 MOJAPOHJAOB, a A HMMep-
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CHOHHBIX TIPENapaToB H MOJMHPOBAHHBLIX WIH(OB — Gosee KOHT-
pacthas. CHHMKH, npeiHa3HaueHHble Ans NyGJHKaUHH, Caefyer me-
gataTh GoJee KOHTPacTHO, 4eM JJ5 MalIHHOMHCHBIX paGor.

OrnedaTKH AJA OTYETOB M3TOTOBJIAIOTCA NMO KOJHYECTBY SK3eMII-
JapoB oTueTa: Ans paboT, npeaHa3HAUEHHBIX K OMyGJHKOBAHHIO, —
B JABYX 3k3eMmnaspax. Cineayer jenaTh ABa JIHIIHHX 3K3eMIJspa
AJS KaTaJgora M Ha cJAy4Yaii BO3MOXKHOI MOPYM CHHMKa B Mpoiecce
nocaenymomeii o6paboTky. B npouecce mevaTH Ha CHHMKaX Hepeako
00HAaPYIKHBAIOTCA MYTHBIE OKPYIJIble NMATHA C Pe3KHMH KPaAMu WIH
¢JIe/lbl NBTHHOK, CHHKAIOIIHe Ka4yecTBO CHHMKA.

MyTHble nsiTHA — 3TO CJeAbl Kamejb BOJbI, BEICOXUIHX Ha HEJ-
JIYJIOHIHOH CTOPOHE MJIEHKH HJIH Ha cTekaax yeennuutens. Mx cae-
OYeT YAaJHTh BJAXKHEM BaTHBIM TaMIOHOM M H3rOTOBHTh HOBBIE
OTNeYATKH.

Hpyroii Aedexr, eaBa Ju He caMblii pacnpocTpaHeHHBIH B JIO-

6HTeNbCKON MpaKTHKe, 3TO OTNEYAaTKH NMBIIHHOK, OCEeBLUIHX Ha MJeH-
Ky HIH Ha cTeksa yBenuyntens. IIblinHKE 9TH Xopouo npocMaTpH-
BalOTCA B JIyye cBeTa yBeauuurens Ha teMHoM c¢one. Muorga HX
yAaercss YAANHTh OCTOPOXKHBIM JBHXKEHHEM NaJiblla HJIH MArKOH
KHCTOYKOI, HO Yallle OHH TYT K€ MOABJAITCA CHOBAa. DTO 00yC/I0B-
JIEHO COCOOHOCTLIO OCHOBBL (OTOIUIEHKH HAKAMJIHBATh 3JIEKTPOCTA-
THYECKHH -3apsi/l M NPUTSTHBATL NbIHHKH H3 BO3JAYXa, NPHYEM 4YeM
6GoJblie NpPOTHPATH IJEHKY, TeM CHJbHEe OHA 3IJeKTPH3YeTCA H TeM
60/IblIIe HOBBIX TIEIJIHHOK OCE/JaeT Ha ee HOBEePXHOCTh.
. Oco6eHHO CHJIBHO TJIEHKAa 3JIeKTPH3YerTcs 3MMoil, Korjaa BO3AyX
B NnoMelleHHH ovyeHb cyXoH. Haa 6opbOwl ¢ Mblibl0 HA MJEHKE B Ja-
6OpaTOpPHH CJENyeT CHCTEMAaTHYeCKH yAalfTh MNblib € MOMOILLIO
MELIECOCa W TNOALEPKHBATL AOCTATOUHYIO BJIAKHOCTL BO3JAYyXa Jyd-
Ule BCero npH IOMOIIH HHTEHCHBHOTO YBJA)KHHTeass THHa «KoM-
dopr». ®. Konosanos (1974) pexomeHAyeT mocje NPOMBIBKH OIyC-
KaTb maeHky Ha 10 mue B 29 -Huli pactBop aHTHcTaTHKa «Yapo-
Jefka». X :

Jinst mpOsiBNEHHA OTNEYATKOB MPHrojHbl BCe OOBIYHBLIE MO3HTHB-
Hble NPOSIBHTENH, KaK CTaHJapTHblEe, HMEIOIIHEeCs B NpPoAaxe, Tak H
cocrasisieMbie B JgabopaTopusix. B 4acTHOCTH, MPUMEHSIOTCA IMPO-
aButean Ne 2, UubucoBa (cm. taba. 10) u ap. IlpuroraBauBats cne-
UHaJbHbBIe MATKHE HJIH KOHTPACTHble MPOABHTENH AJf AOCTHIKEHHS
ONTHMAJIbHOH KOHTPACTHOCTH CJIEAYeT JHIIb B CJyyae OTCYTCTBHs
accopTumenTta ¢orobymar, Tak Kak, PeryJaHpys KOHTPACTHOCTh HpH
NOMOLIH noA60pa COOTBETCTBYIOLIHX HOMEPOB, MOXKHO J06HTBCA
JYYIIHX pe3yJabTaTOB NPH MEHbUIMX 3aTpaTax TpyAa.

[Tpu cwemke kpynuodopMaTHbMH (oTOHACAAKAMH, B TOM HKCIE
caMojlesibHOM, MHKpodoTOycTaHOBKAMH H 0COGEHHO NPH NOMOILH
($OTOYBEIHUATENISI, HMEET CMBICJ CHHMATh NpsAMo Ha dorobymary H
- NposABAATH ee ¢ oGpauenuem (Crapoay6, 1975).

- ODuUKCHpOBaHHe M MPOMBLIBKA OTHEYATKOB I[IPOH3BOAATCA OOBIY-
HbHIM TopsaiAKoM. [TockoabKY reosOrH4ecKkHe OTYeTHl TIOAJIEKAT ANH-
TeJLHOMY XPaHeHHIo, cCJelyer cTporo cob/i0aTh peXHM OKOHYA-
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TeNbHOI NMPOMBIBKH — He MeHee roJy4yaca B NPOTOYHOH HJAH 4acTo
CMEHfIeMOH BOJEe C CHCTEMAaTHYECKHM I[epekJaajablBaHHeM oOTnevart-
koB. [Ipn MaccoBoii neyaTH B 9KCHEAHIIHOHHBIX YCJAOBHAX, €CJAH NpH-
XOAHTCA 3KOHOMHTb BOAY, MOXKHO PeKOMEHJ0BaTh MPHHUMI MNPOTH-
BOTOKa, KOrjla oJHa H Ta JKe MOPLHs BOABLI MOCJEA0BaTeJbHO HC-
TOIb3YETCS /I MPOMBIBKH HECKOJIbKHX, BCe MeHee H MeHee NMPOMbI-
THIX NOpuHi otned4aTkoB. IIpu 3TOM caenyer yepegoBaTh cMeHy BO-
JAbl B KIOBETaX C NMEpPeKNaJbiBAHHEM OTIEYATKOB H3 OJHOH KIOBETH
B apyryio. [Ipu nepeknajpisanuu M3GHITOK NPOMBIBHOM BOABI C 1O-
BEPXHOCTH OTHEYaTKa Jydlle CHHMAaTb NMHHUETOM — BJarocHHMare-
JieM, 9TOGbl He 3aHECTH €ero B UHCTYIO MOPUHIO BoAbl. B Takhx ycao-
BHAX DPOMBIBKA OTIEYATKOB JOJIKHA [POAOJIKATECA HE MeHee Haca.
B mopckoit Boxe oOuiee BpeMsi NMPOMBIBAHHS MOXKeT OBITh COKpa-
U(eHo, HO B KOHUE HeoOX0oAWMa NATHMHHYTHAasi NMPOMLIBKAa B mpec-
HOH BOJe.

B suTepatype nMmeercs HECKOJbKO PEUENTOB pa3pyuldTesei ru-
nocyabQuTa, 1efiCTBHE KOTOPHIX OCHOBAHO Ha OKHCJEHHH THIOCY/Ib-
¢uta NpH NOMOIIH MEPEeKHCH BOJOPOAa HJIH MAapraHUOBOKHCJIOIO
kanus. OfHaKo PeKOMeHI0BaTh MX JJISl HCIOJb30BAHHS B SKCHEAH-
HHOHHBIX YCJIOBHAX elBa Ju uenecoobpasno. [lepekncsr Boaopoja
ABAseTcH AeHUATHBIM MaTtepHajsoM, TpeGylouuM ocobbiX YCIOBHI
XpaHeHHs, a MapraHIOBOKHCABIT Ka/JaHil NMPHBOJHT K OKpalIHBaHHIO
MOMAJOKKH B KeaTwlil nser. Okpacka MoxKeT ObITb yJaJieHa pacTBO-
pom MerabucyabHTa Kaausd, HO NPH 3TOM OTMEYAETCA HEKOTOPOE
ocnabaenne ornedatka. K ToMy Ke paspylInTenH runocyJabpHTa
He gaioT GOJBIIONH 3KOHOMHH BOJIbI, H HCHOJL30BAThb HX CJAEAYEeT
JIHUIbL -NPH HEOGXOJAHMOCTH CPOYHOrO MOJy4YeHHs OTNeyaTka, 4To B
reojiorHueckoll npakTHKe BeTpevaeTes KpalHe peiko.

Ecan otneuaTok B mpouecce oGpaGoTKH MPHOGpPENT IKEATYIO
OKpAacKy, BBI3BAHHYIO JIHTEJbHBHIM NPOSBJEHHEM B HCTOLIEHHOM
MpPOABHTENIe HJH HCIOJb30BaHHeM OyMarH, CKJOHHOH K MOXKeJaTe-

HHIO, OKpacka MOXKeT OhITh yjajJeHa NpH MOMOIUM CJEAYIOUHX
PacTBOpPOB:

I. Mapranuosokteastil kaaui I'p

T T R R R S R e T
B Sy ARV REIE 0 o= Tl T e e ST 20 r
TR e R e R 0 | i B4 e - ity P e T T i e 4 ORI

[ToxKenTeBIIHH OTNEYAaTOK MOrpyxawort B pactBop | nmpumepno
#a 30 c. ITpu sTOM JKesTasi okpacka cMmeHsiercss GypoBaToi. 3aTeM
OTIIeYaToK MPOMBIBAIOT H onyckaioT B pactsop II a0 ynanenus Oy-
poro Hasjera. OTnevaTok NpH 3TOM HeckoJabko ocaabasercd. Ecan
OTMEYaTOK MepeneyaTaH, ero MOMXKHO 0cJ1a0HTh B MapraHilOBOKHC-
Jiom ocnaGuTene ¢ HCNONb30OBAHHEM TeX ke pactBopoB. s storo
K 200 MJa1 BOABI HAJO HEMOCPEJCTBEHHO mepes ynorpebiennem poda-
Buth 15 Mo pacrBopa I u 5 ma 10%-Ho#t ceproit kucaoTsl. B 3aBu-
CHMOCTH OT MJIOTHOCTH OTneyaTka ocsaabueHHe MPOAOJKAETCH OT
0,5 10 2 Muu, mocje 4ero OTHEYATOK CHOJACKHBAIOT H ONYCKalOT B
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pactBop Il no yaanenns Gyporo Hadera. B ciayuae HeoOXOAHMOCTH
oba mpolecca MOXKHO MOBTOPHTH.

HOpyrue nedekrsl OTNEUaTKOB HCOpaBaATh Heleaecoo6pasHo,
npolle clenaTh HOBLIE OTIEYaTKH.

ITocne okoHuaTeNbHON NMPOMBIBKH OTMEYATOK CJHAELyeT Tmpocy-
HINTh, 4 €CJH OH BBIMOJHEH Ha rasHueBoli dortobyMmare, TO OTIVISH-
11eBaTh.

AuaekrporasnueBanne 3GHOEKTHBHO AHLIL TNPH  HCHIOJAb30BAHHH
rasHueBaTens HenpepbiBHoro aeiictBus tuma AIICO uwau npu Ha-
JHYHH He MeHee ABYX JIIOOMTENbCKHX 3JeKTPONVISHIEeBAaTeJed H J0-
NOJHHTENBHON Nnaphl XPOMHDOBAHHBIX IJACTHH. B OcTaJbHHX CJIy-
uasx BHIFOJHEe I10J1b30BaThesl cTekaoM. HoBoe cTekno caeayer npo-
MBITh PacTBOPOM KaJbUHHHPOBAHHOH COJbI, CMOJOCHYTL, NPOTEPETH
TaJbKOM, a 3aTteM cnuprtoM. Ilepea KaxKabiM HCNOJb30BAHHEM CTeK-
JI0 I0CTATOYHO MPOMBITh UHCTOH TPANKON B pacTBOPE COJbI H ONOJIOC-
HYTb HPOTOYHOH BOJOI, €C/M Ha HEM OCTAIOTCHA INPHJHIMLIME YacCTH-
bl 6YMarH HJaH 3MYJbCHH ¢ KpaeB NpeablAyllux orneyatkoB. Ilpu
OTCYTCTBHH TAaKHX YaCTHL[ TMPOMBIBKY CTeK/Ja KaXKJblii' pa3 MOXKHO
He genatb. B, JIaryHOB peKOMEHIYyeT NMPOMBITOE CTEKJO NOKPBITH
TOHKHM cJ0eM 59 -Horo pacTBopa (cTONOBas JIOXKKA Ha CTakaH BO-
Abl) anTHCTaTHKa «Yapoaeiika» (Jlaryxos, 1974).

HecmoTpsi Ha TO uTO mpomecc risHIeBaHHA MHKpodoTorpaduii
He HMeeT HHKAKHX CHeuH(HUecKHX OCOOEHHOCTeH, ero caeiayer
BKpaTleé paccMoTpeTh, TaK KaK B JHTeEpaType M0 3TOMY BOIPOEY
ecTb NPOTHBOpeuHs. B 4acCTHOCTH, OJHH aBTOPHI PEKOMEHAYIOT Bhi-
MaunBaTth oTmeuaTkd B 10%-HOM pacTBope MHTBEBOH COABI HJH TO-
Talla ¢ LeJabl0 pa3MATYeHHs 3MYJbCHH, APYrHe PEKOMEeHIYIoT 1y6s-
Ilyi0 BaHHY C a/JIOMOKA/JHEBBIMH KBacuaMu (MaH c (opMaJHHOM),
HO yIKe ¢ NPAMO NPOTHBONOJOMKHOMN HeIhio.

IpakTuka mnokasblBaeT, 4TO B OOJBIIHHCTBE CJAYYaEB MOIKHO
oGoiitHeh Ge3 xuMuueckod ob6paboTki ornedaTkoB. OGBIMHO XOPO-
IIHA TJAsSHEL NojgydaeTcs NpH pasMaudBanuu (orobymar yHHOGpPOM
H ¢oTto6poM NMpH KOMHATHOf TemMnepatype B TedeHHe 4—12 u, Gy-
Mar Gpommoptper, (POTOKOHT, HOAOKOHT — B TeueHne 1—2 u, Ilud-
pbl 3TH NPHOJH3HTENbHBIE, TAK KakK ONTHMAaJIbHOE BpeMsl 3aBHCHT
He TOJNIKO OT TeMNepaTyphl BOJAHE, HO H OT ee COCTaRa, TeMIepaTy-
"PEl H BJAXXHOCTH BO3[yXa, H MOMKET H3MEHATbCH NJs OJAHOTHIHBIX
6ymar H3 pa3HbXx nauex. Ecam sMyabcusi cnabo 3any6iaeHa HIH
OTHmeYaTKH CJAMIIKOM [0JIT0 HAaXOJAWJIHChE B BOJE, TO HHOTAAa OTME-
Yaercs NJAaBJeHHE 5MYJbLCHH NPH HCIOJAL30BAHHH 3JIEKTPOIVIAHIIE-
BaTessl HAH NpPHIHNAHHE OTHNEYATKOB K CTEeKJy (mocjejHee MOXKET
6LITL CBA3aHO TakKiKe CO CBOMCTBAMH CTeksaa). B 3THX cayuasx me-
pei rAsHUEBAHHeM OTNEYaTKH caeayer onycTHTb Ha 1 mun B 10%-
Hblii PAaCcTBOP aMIOMOKAaJTHEBRIX KBACIOB, TOCJE Hero CHoJOCHYTh B
YHCTOH BOJAE W mneperasHueBaTb. Hanuune Ha OTIVISAHLOBAHHOM OT-
negaTke MEJIKHX MAaTOBBIX TouYexk (TaK Ha3blBaeMHIX MVIIEK) CBH-
JeTeNCTBYET, UTO SMYJbCHS CJAHIIKOM CcHIBHO 3aayGaena. Ecan
NpH TOBTOPHOM TI/fiHUEBAHHM MYLIKH TNOSBJASAIOTCS CHOBA, MOXKHO
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TNONLITATLCH PA3MATYHTh €€, MOBBICHE
JIHIHB BpeMsl pa3MaunBanus., Ecau noe
GaBuTbCs He yaaercs, 3HAYMT, ény oc
lIpouecce MponsBoACTBA Gymarn m
HIW TIPHMHDHTBCS ¢ Aedekrom, Ecam, .
AyOsuleli Banubl, Ha6mogaeTes cncweuﬁm'
NETATKOB K CTEKJy, CJAEAYeT MOMBITATBCS 3aMEH
BOCMOJIb30BATBCS 3JIEKTPOIVIHIEBATENEM. 3aMeTHOe.
TISHEL OKa3LIBAGT OTHOCHTe/bHAS BAAKHOCTE BO3AYXA.
BIIaXKHOCTh yAJIHHSIET MpOUECC CYMIKH H CHOCOOCTBYET mnpHaMma-
HHIO 0TneyaTkoB. CAHUIKOM HH3Kas BJAAXKHOCTb TaK 7Ke, KaK H 10+
AOrpeBaHHe OTNeYyaTKOB BO BPeMs CYWIKH, BEJIET K CTYNEHYaTOMY
KopoGaennio 6ymarn. Cyxue dotorpaduu caeayer obpesaTs H 1O~
JOKHTD B KHHTY HJIM MOJ TIpecc.

ITpn HEOGXOAHMOCTH MOMECTUTb B CTAThi0 HJH OTUeT ABe (HOTO-
rpadun ofHOro 06bEKTAa NPH OJHOM YBEJHYEHHH, HO PasHbIX MOJO-
JKEeHHAX NOJSIPOUAOB, JYYLIe BCEro cAeNaTh KaxAyi0 M3 HHX B IIO-
JIOBHHHOM " Pa3Mepe H 3aTeM CKJeHTb., MoHO Ha 060HX y4acTKax
H300pa3uTh OLHY H Ty Ke ILIOILaJb, & MOXKHO OAHY NOJOBHHY IJO-
Llajy oTneyaTaTs, NPH OAHOM IIOJNIOKEHHH NOJAPOMAOB, a APYryio —
NpH ApPYyroM, M 3aTeM CKJeuTh HamojoOue naHopaMel. O6pesaiot
TakHe (ororpaduu nocsie CkieHBaHus.

- CocraBieHHe noanuceid K MHKpogoTorpadusam

[Tocae Toro kak ¢ortorpaduu roToBH M Pa3NOKEHHl MO MOPHAIL-
Ky, K HHM CJIeyeT COCTaBUTh moAnucH. OGLIUHO NPH 3TOM TpPHIED-
JKHBAIOTCA TaKoi mocaenoBatesbHocTH. CHauana Ha3BIBalOT 0OBEKT,
0cOo6EHHOCTh HJIM SIBJIEHHe, II0Ka3aHHble Ha CHHMKe, H Ha3BaHHe
ropHoit nopoasl. Ecin Ha cHMMKe nokasan o6LIHI BHJ NMOPOABI, TO:
MOKHO OTpaHHYHTLCS ee Ha3BaHHeM. Ilocsie 3TOro ykasmiBaloT HO-
Mep uniHpa, MecTo ero B3ATHA (KOMIJIEKC, CBHTA, APYC, MECTOPOX-
JleHne, yuacToxk oOHaXKeHHe, ropHas BhIpaboTKa), yBeIHYeHHEe CHHM-
Ka, TMOJIOKEHHE TOJSIPOHIOB.

Kak npaBuno, npu ¢ororpadupoBalHu TreoqOTHYIECKHX MHKPO-
00BLEKTOB He CTABHTCA 3a/laua MOJIYUHTb Onpe/eseHHOe, Hanepes 3a-
laHHoe yBeaHueHHe. BaxkHee, yTOOB CHHMOK OXBATHJ BeCh HYXKHBIH
yuactok o6bexTa. B 3THX cayuasix NpHGIH3UTENbHOe yBEIHUEHHE
onpenensioT, KOrjia CHHMOK rOTOB,” 0AHHM H3 CJeAyIOUHX crnocoGos.

1. Tlo popmynam (I.4), (I.11) nam (1.12) B 3aBHCHMOCTH OT
crocoba CheMKH MOJY4aloT yBeqHueHHe HeraTubBa M YMHOKAIOT €ro
Ha yBejuueHHe npH meuaTH. Ins GoJjblueil TOYHOCTH cJaeAyeT BBO-
JUTh MONPABKY Ha YBeJHUeHHe TYOYCHBEIX JMH3, €C/ii OHH ecTh B
MHKpOCKone. JTO yBeJHueHHe OGLIYHO He3HAYHTEJbHO, AJISi MHKpPO-
ckonoB cepuu ITonam, nanpumep, ono pasuo 1,2. Tlpu cremke MHK-
podoronacaikaMy, HMEIOMIMH cOOCTBEHHEIE JIHH3b, MEXKAY OKYIs-
pPOM MHKPOCKONA H CBETOYYBCTBHTENBHEIM MaTepHaJOM Heo6X0AHMO
BBOJAHTb MONPABKH HA yBEJHYEHHE STHX JHH3.
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2. Ha crToaHK MHKpPOCKOMA MOMEMIAIT OO6BEKT-MHKPOMETD H,
TIOJIYUHB ero H300pa)keHHe HAa MaTOBOM CTeKJe, ONMpPEeleNfoT COoT-
HOLIeHHe JJIHH O6beKTa H ero H300paKeHHs, yMHOXKAs €ro Ha JH-
HelHoe yBeJHueHHEe IIPH neuaTH. DTOT cnocod jJaer GoJsiee TOUHLI
‘PesyJIbTaT H NPHMEHSeTCs B OCHOBHOM IIPH CheMKe MHKpodoTo-
ycraHoBkamu Ha naactunky. Ha maroBoM crekse ycranoBoxk ®MH-2
u ®MH-3 umeercs cneunasbHas IIKajaa JJAs  ONMpelesNeHHs Mac-
wraba.

3. B npemapate HaxoadAT o6BEKT cheMKH (HampHMep, KpymHOe
3epHO B ITHGe, MonaBuiee B KaAp) H OGLIYHEIM CMOCOGOM MPH TO-
MOLLH OKYJAp- H 00BeKT-MHKPOMETPOB H3MEpAIOT €ro JIHHEiHbI
pasmep. 3aTeM JHHEHHbI pasMep H300paiKeHHs 3TOro o6bekTa Ha
rOTOBOM OTHeyaTKe AeNsT Ha pa3Mep caMoro o6bekTa H MOAYYaioT
KOHEeYHOe yBeJWueHHe. DTOT METOA NpHMeHseTcs Haubosee Yacro,
‘ocoGeHHO TpH paboTe ¢ MAEHOYHHMH (orokamepamu. ITpu macco-
BOil CbeMKe pe3yJbTaThl ONpelfeNeHHs YBEJHYEHHS CJIeLyeT 3aHO-
CHTL B Tabauny, 4yTo6E B AajbHefIleM HE NMOBTOPATH BBIMHCIEHHH

(taba. 11).
8 3 Ta6auma 11

Tpumeproe yBeaHuEHHE OTMEYATKOB, MOJYYEHHBIX Pa3sHLIMM CcrOcoGamMu
C MOCACNYIOUIMM YBEJIHUEHHEM NPH MevwaTH

«Hckpa», MHH-8, :
cCT.ElII)T:ﬁOz(O?H-S Pl 8% H?J{Ian; J-211
111 cnoco6

O6BeKTHR VBEJHICHAE 110 YBEJHICHHE 1O yBeJHYeHHe 1o

R Ges 808 ST T Pl
VBeaH- yBEJH-

912 10X 15 | uenusn 9.5 1015 | uernsa 9X12 10156

2,5% pl il it A — 7% 26 28%

3,5% 13% 156% | 10X [ 18% 33% e e —

9—10% 35% 40X | 25% | 45% 85% | 30% | 100% | 110%

20X 75% 85% | 60% | 100% | 200X | 60% | 210% | 230%

40% 150 | 170 [120% | 200% | 400% [120% | 420X | 460%

Ecau B paGore ecTb MHKPO(OTOCHRMKH, CACHAHHLIE B NOJAAPH3O0-
‘BaHHOM CBeTe, NOJOXKEeHHe MOJSPOHAOB HANO yKaselBaTh AJIA Bcex
Mukpodororpaduii. CkpelleHHOe MOJOKEHHE MOJSPOHAOB OOBLIUYHO
ob6osHavalor cokpaimenio Hux.+. CuuMkH, caenaHnble 6e3 aHaJH-
s3atopa, uHorga o6Go3nauaior Huk.||, 4To HenmpaBmasHO, H60 HIIHGH
6e3 aHasnnsaTopa W npH napadyienbHOM MOJOMKEHHH HHKOJEeH BhI-
rIaasaT HeoguHakoBo. K coxanennio, 3Ta ominOKa nmpoHHKJA fake B
yuebnuk ®. C. Ba6ankuna. Cam cnoco6 o060o3HaueHHs] ycTapesn, B
MHKPOCKONAax npHaMbl HHKoONs 1aBHO 3aMeHeHH NOAAPOHAHBIMY
niaeHkamu. ITostoMy MBI mpejsiaraeM HOBYIO CHCTEMY COKpaleHHH
ansa 0603HavYeHHs] MONOXKEHHS MOJSPOUIOB NpH cheMmke (cm. c. 39),
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OJHAKO, MI0KA 3Ta CHCTeMa He cTasa oOlenpHHATOH, NpHMeHsieMble

COKpalleHHs CIeLyeT paclHdpOBLIBATD.

Ecan dororpadus nam HeraTHB npesocTaBJeHHl reosOrom, He
ABJAAIOUIUMCS aBTOPOM paboThl, CAeNyeT yKa3aTh «(0TO TAKOrO-TO».
Ecan npepocrasiied TOMbKO WG, YKa3biBAIOT «MaTepHaj TaKOro-
To». EcIH cHEMOK Obll panee oOnyOJAMKOBAaH, HeOGXOAMMO [aTh
CCBITIKY Ha COOTBETCTBYIOILYIO paloTy H BKJIOYHTbL €e B CIIHCOK JIH-
TepaTyphl. PamMHAHIO TEXHHYECKOr0 HCNOJHHTEIsSE B TOJAMHCH He
npuBoaaT. Ee syulle yKa3aTh B KOHIE NpPeAHCI0OBHA.

- B GosbuiMHCTBE cay4aeB YHTATeNI0 TPYAHO ONpedeJHTh MHUHE-
‘paJibl, BHAMMbIE Ha MHKpo(oTorpadui, W B MOANHCH HYMHBI MOfAC-
HeHHA ¢ yKasaHHeM XapaKTepHbIX ocoGeHHocTeli (uaule Bcero (op-
Mbl BBIZIJIEHHSI H TOHA), NO3BOJSIOIIHX Y3HATH 3TH MHHEpaJbl Ha
«cHHMKe. Ec/M MHHepannl HasBaHbl B NOANKCH, WX OCOOEHHOCTH YKa-
3bIBalOTC B CKOOKax cpa3y 3a Ha3BaHHeM MHHepaJa, ecjH Her, TO
B BHJ/Ie MOSCHEHHS Cpa3y Noc/e HAa3BaHHS HJH MOc/e MOAMNHCH C HO-
Bofi ctpokn. Ecan He Bce MHHepaJbl HMeIOT TakHe O0COOEHHOCTH, Ha
roToBoii ¢ororpadHu TYMbLIO NPeACTAaBJIAIOT COKpallleHHble Ha3Ba-
HHSI MHHEpaJoB (HMHAEKCHI) DYCCKHMH HJIH JAaTHHCKHMH OYyKBaMH.
Ha ¢doHe TeMHBIX 3epeH HaANHChL BHAHA TMJIOXO, MO3TOMY cJjeayeT
npeaBapUTe/]bHO Jie3BHeM OpHTBBI BBICKOGJHTL B 3MYJbCHH CBET-

JBE npaMoyroabiHk. PacuindpoBka uHaekcoB naetcs JHOO B Ha-

yajie paboTH (TOJbLKO AJs MOHOrpadHil U OTueToB), JHGO B LOANH-
CH B CKOOKaxX cpasy 3a Ha3BaHHeM MHHepaJia (eciH Bce MHHepaJibl
Has3BaHBEl B MOANMHCH), JHOO B BH/JE NOSCHEHHsS Moc/e NMOANHCH ¢ HO-
BOIl CTPOKH. i

HanGosee .ymotpeGHTeNbHBI CJeAyIOIMIHEe HHIEKCH MHHepaJoB
Ke (uau Q) —xksapu; Iln (Pl) — nnaruoknas; Opr (Or) — opTo-
K1a3; Mu (Mi) — mukpokans; Kun (Ksp) — Kanuesblit nosaesoit
wrnat; Amdp (Am) — amdubon; Axr (Act) — akrusonur; Po
(Hrb) — porosas o6manka; ITn (Py) — nupoxcen; 'un (Hyp) —
runepcted; ABr (Aug) — asrut; 3r (Aeg) —srupuy; Hu (Di) —
auoncun; br (Bt) nau bu (Bi) — 6uorut; Myck (Mus) — mycko-
But; ®a (Phl) — daoronur; CK (Scp) — ckanoaut; I'p (Gr)— rpa-
HaT; Oa (Ol) — onuBun; Kopn (Cord) — kopaueput; Mt (Mt) —
maruerut; Ka (Ka) — xagsuut; Jon (Dol) — gonomur; 3n (Ep) —
snupot; Un (Sp) — mnunean; Kop (Cor) — kopyna;, Ku (Ky) —
kuauut; Aua (And) — anpanysur; Cuan (Sill) — cuanumanur
T. 1. Korpa nokasana obunlasi cTpykTypa MOpO/B HJH KOTAa Bce MH-
HepaJibl MOXXKHO PacnosHaTb Ha CHHMKe 0e3 crelHajbHBIX MNOsACHe-
HHH, MocJeflHHe MOXKHO ONMycTHTb. HHiKe mpeanaraioTcs npHMephl
noAmKcell moj MUKpodoTorpaduaMH.

Puc. 2. Peanrrtsl nnaruognasa (I1n) B ckanmosgmre (Ck). Jduoncmaosasm mopo-
na. Ila. 433, o-B [Tycyncapu. X44, IT+

Puc. 32. PassutHe AHoncuA-(paoronHToBoil MOpoAnl MO AHOMCHA-CKAMOJHTO-
soit. Uln. 1660, mecropoxpenne IMeapaxak, yu. Crampuuit. X25, IT —

Il — puoncun, @i — paoronur, Ck — ckanoaut

Puc. 9. MerannaGas. Buana pe3ko BolpakeHHast CJaHUeBas Tekcrypa.
IlIn. 104/2, nepwtit Geper p. YHrpol B 12 KM Boie yetbst, X25, T4
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Puc. 7. Peakunonnas KaeMKa KOPAHEPHTA MeXKAy 3epHOM rpaHaTa M KBapl-
CHANHMAHHTOBLIM arperatoM B CHIJIMMAHHT-KOpAHepHT-rpanatosoM rueiice. Lla.
114/13, npasuft Geper p. Annana y yerbs ka. Kypymxan, X17, T1+.

O6Gpa3usl pasauusblX Mukpodororpaduii H moauHceid K HEM
npuBejennl Ha pucyHkax 10—17 (doro).

Bkaeiika mukpodotorpaduii B otyeT;
XpaHeHHe HEraTHBOB

Kanents ¢ororpaduu Ha JHCTH ¢ HaneyaTaHHBIMH MOJANHCAMH
JUIsi OTUETOB, AMCCEPTANHil W JAPYrHX MAIIHHONMHCHEIX MaTepHaJoB,
MOJANeKAIWMNX JJHTEJIbHOMY XPaHEHHIO, COMIACHO HHCTPYKIHAM
Bceecowosubix reosoruavecknx ¢oupoB 1 MudopmanuonHoro ienTtpa
cleflyeT ToJbKO cHHTeTHYeckuM Kiaeem TIBA. B ocranbHmX cay-
qasxX MOXKHO MOJB30BAaThCH TaKkKe clelHaJbHHM (OTOKJIEEM, KOTO-
pHIil H3roTOBJAsETCS XHMHUYecKHM 3aBoioM uM. M. B. ®pyHse oGbe-
nuHenns «JIen6uTxum» B Jlennurpage. Hano caeautsh, utoGu B
HeM He GBITO TBepPABIX 3epeH 3acoxmero kiaes. Ha mecte Takux 3e-
peH co BpeMeHeM BO3HHKHYT GYrOpKH, KOTOpBle 3aTeM NpOTPyTCA M
npeppataTcst B Genble Touku. s MaTepHaJioB, He NpeIHa3HAYEH-
HBEIX K JUIHTEJTBbHOMY XpaHeHHIO, OueHb YI0GeH PEe3HHOBBIH Kied. On
COBepIIeHHO He BHI3BIBAET KopobJjenHuss GymarH H He NMaykaeT ee.
TMosTomMy HakmeeHHble HM CHHUMKH BHINISOAT HaubojJee aKKypaTHO,
HO OepXKaTcAd OHH He OUE€Hb IMpOYHO M 4epe3 roja-npBa MOTYT caMo-
TIPOH3BOJILHO OTBAJHTbCA. MoKeT GHITH HCMOAb30BAH TAKIKe Kpax-
Man0->KeJaTHHOBHIH WM JIEKCTPHHOBHIH Kjell HIH pgaxe oOBIY-
HBIfl KaeficTep W3 MYKH MM kpaxmana. Hu B xoem caydae Henb3s
NPHMEHATh KJaeil, HMeloUHi pe3Ko BHIPAKEHHYI0 KHCAYVIO WM Hie-
JIOUHYIO Peakuuio, HanpuMep CHAHKATHHIH KOHTOPCKHI Kieft, Tak
Kak (pororpadun uepe3 HeCKOJbKO JeT MOTYT MOMKENTeTh.

ITo mepe HakJeHBaHHs JHCTHl CO CHHMKaMH HYXXHO KJacTh MOX
npece, mepekjaaapBas HX JaucramMH OGymarn. B KkavecTBe mpecca
OGBIYHO HCMOMAL3YIOT NOCKY HJH GOJBIIYI0O KHHTY € HOJOMKeHHBIMH
Ha Hee KPYNHHIMH obpasnamu. Ecnn ucnonb3yeTcs Kiaeit Ha BoJe H
OH JKHAKHH HJH ero CJHIIKOM MHOTO, SMYJbCHSI MOXKeT pasbyXHyTb
H TOTEPATH TVIsIHeNl MM JaKe NPHAHOHYTH K Gymare. [Tostomy mpo-
1ecc BBICHIXaHHS MOJA NMPeccoM cJjefyeT MepHoAHYeCKH KOHTPOJHPO-
Bath. Jlyullle He KJacTh Cpasy MHOTO JHCTOB MOJA OAHH Tpecc HJR
MecTaMu Mepek/aaJbBaTh HX KHHTAMH.

B pa6ortul, nmpennasHaueHHble K meuaTH, (ortorpaduH He KaeaAT.
Ux CKJIABIBAIOT B OTAEJbHBI KOHBEpT, NpeaBapHTEJbHO mpocTa-
BHB Ha obopore HOMep CHHMKa, Ha3BaHHe paGoThl, HeoOXoanmoe
YBenuyeHHe (yMeHbIIEHHE) NpH KJIHIIHPOBAHHH H OPHEHTHPOBKY
(Bepx—nu3). Toanucn mevartaioT Ha OTAEJLHBIX JHCTAX MOAPSIL.

Co cnaueit crathn WiaH oTueTa paGoTa OGLIYHO He 3aKaHYHBAETCS
H MHKpodoTorpadun MOryr GHITH HCNOJB30BAHE B AajbHefimeM.
IMostomy ocoGoe BHHMaHue cielyeT YAENHTh XpaHEHHIO HeraTHBOB.
IMaacTuHKH XpaHAT B KapTOHHHIX KOpoOKax, MJIOCKHEe TJIEHKH — B

76



Puc. 10. @opcrepur-minnHeneBui KaablHbHP. BHIHM oBasbHBle CBeTALIE 3epHa

cnabo cepneHTHHH3HPOBAHHOTO (IOPCTEPHTA H MEJKHE TeMHLIE 3€epHa  IIMHHE/H.

Ilr. 4215. Kapbep 3 PemopoBcKoro (hJOronuTOBOTO MeCTOPOMAeHHs, Annan,
} X 15, TTX.

Cusito nepsbiM crnocobom, oOGbeRTHB 3,6, mukpockon MHMHH-8, xkamepa «Crapr», njenka
«thoTo-32%, BHIAEpEKKa L/30 c

Puc. 11. JlnoputoBniii mOpGHPAT ¢ 30HAJbHEIMH BKpalJieHHHKaMH IJIaTHOKJa3a.
Il 4832, yeryn 4 OMeibAXaKCKOro GpAoronnToBoro MecTopoXiaenis, Anpan. X 40,

CHATo nepBuM cnocobom, ob6nbekTnB 9X, mukpockon MHH-8, kamepa «Craprs, mn/eHKa
ehoTo-32», BLAepKKa 1/15 ¢



-~

Pue. 12. [Inoncui-naarHoknasopas H AHONCHA-CKANMOJHTOBAA 30HH HA KOHTAKTe
MarHeana/JibHoro ckapHa C TPAHHTOM., YUYpCKOe (IOroniToBOE MECTOPOXKAEHHE,
Aapan. X20, F1—.

Knii — kaanepult nonemoit mnar; Iln — naaruokaas; CK — ckanoanT; O — nuoncu.
Crato nepsmy cnocoGos, MHUH-8 ¢ obbextusom 4,7 X or MHUH-9, nienka M3-2, 45 en-
TOCT, sbiaepikka 1/1000 €

Piic. 13. Passutie aoronura (Gesoe) N0 KOHTaKTY MeXAY 3epHaMH QOPCTepHTa
(cBeTyio-Cepoe) M IUMMHeNH (TeMuO-cepoe) B  OKOJOCKAPHOBOM  KaJbUH(Hpe.
IIn. 1241, orsan waxtet Ne 1 ®eaopoBckoro ¢JIOrONHTOBOTO —MECTOPOMKAEHHS,

Aanan. X170, TIX.

Cusare nepepiM cnocoGom, MHH-8 o6pextne 40 X, naenka <«dote-66», muaepmra 1/125 ¢



Puc. 14, Kpucranisl MarHeTHTa Ha KOHTakTe Kaabuddupa co ckapHom. Cks. 27,
85 m. Mecropoxknenne Cuparau, Aapnan. X60, IT—.
CHATO MHKpocKonom MII-7, ofmexkTHB 8 X, okyasp 17, kamepa M®H-2, dopmatHas NjeHKa

«oTo-130», Bmaepkxa '/ C. :

Puc. 15. Cucrema pa3HOOpHEHTHPOBAHHBIX ABOMHHKOB AaBJeHHS B KPYNHBIX KpHC-
rannax auwrumonnra. Hauanpnas crajus Auramomeramopdusma. MecropoxieHne
Capuinax, Bocrounas fryraa. X90, IIX (yroa 20°).

CHATo uernepriM cnocoGom, MHM-8, o6bextun 3,7 X, romoas VI, naacTuuka «MmHKpo» 16 en
TOCT, euigepxsa 35 ¢
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Puc. 16. lpononsHoe ceveHHe KOJMOHHH kopaiaa Favosites kuklini Tcher-
nychev. X4

CHSTO C TMOMOULLIO YBeauuHTens, Jampa 60 Br, naeska ®T-31, 8 ex. TOCT, obnekrus
Hagycrap 50¥, mwadparma 11, Beaepxka 3 ¢

oW

Puc. 17. Xuoaur Buytpu apxeouuatst, X10. ¥
Custo ycramoskofi ®MH-2, naenxka ®T-11, 16 ex. TOCT, o6bekTus MHkponaapap F=65 MM,
avadparma 8, snizepxKa 5 ¢



e

0ObuHBIX KOHBepTaX; 60- H 35-MuaauMeTpoBue DOTONIEHKH Jydile

BCEro paspesarh Ha KYCKH IO 18 ¢cM H XpaHUTbh 3aBepHYTHIMH B I0O-
~ JIOCKH KaJbKHM HJIH Iucueil Gymard, He cKpyunBsas. 35-MHIJIHMETPO-
BYIO IJICHKY uallle XPaHsiT B PYJOHUHKAX, XOTS TaKoiH cmocol xyuxe
oTBeyaeT TpebGOBaHHAM COXPAaHHOCTH HeraTHBa, OBLICTPOTHI IIOHCKA H
KoMmakTHOCTH XpaHeHHA. Ilas ce6sa cielayeT cocTaBHTL —aan(oM,
BKJIOUHB Tyda H ¢ororpaduu, He BOLIENNIHE B CTaThi0 HJH OTYET.
B moanucu mox MHKpodoTorpadusMH B anbboMme ciaelyeT yKasbl-
BaTh TaKX<e MEeCTOHaxoX/JeHHe HeraTHBa (HoMepa KopoOKH, makera
niaenkn, cauMka). ITocne storo pabGota MOXKET CUHTATHCA 3aKOH-
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