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Jlan Kpatkuit 0630p HCTOPHM pA3BUTHS 1 YycoBeplueucTBoBauns ®egopos-
CKOro MCTOJa, KOTOpHI, HECMOTPsl Ha 3HAuNTeJbHOE BpPEeMfl ¢ MOMEHTa ero ¢o-
3laHHA M YcHellHOe PA3BHTHe HHBIX METOJAOB H3YyeHHS KPHCTaJJIHueckoro Be-
LeCTBA, OCTAeTCs OJHHM H3 MOJHBIX Pa3HOCTOPOHHHX METOL0B NO3HAHHA MHHE-
panpHBIX arperaToB GJAroAaps ero JOCTYNHOCTH M YHHBepcadbHoeTH. OnucaHH
YCTPOACTBO H TPHHIMNL PaboThi Ha veThpexocHom (eroponckom ctonnke, OcHOB-
HOc BHHMAHHC YAe/JeHO H3YYEHHIO ONTIYCCKHX CBONCTB OJHOOCHHX H JABYOCHHIX
kpHcTanaoB, [lpuBeseHn NpPHEMBl COMOCTABJEHHS KPHCTANI00NTHYCCKAX H KpPH-
cTajnorpauuecKHx NPH3HAKOB Pa3sHooOpa3sHbLIX MHHEPaJjoB.

PaccmoTpensl ocoGeHHOCTH c0opa [10J1EBOTO MarTepHasa M ero cHcTeMmaTHYe-
CKOrO H3YYeHHS MPH Te0Joro-CTPYKTYPHBIX HCC/AEJ0BAHHSX,

OcBenleHsl Xapakrep npoueccos gedopMmaunii KpHcTa JIHYeCKOTO BelecTsa,
AMHAMHKA [EPeKPHCTAVIH3AUME M JApYrHe BONPOCH CTPVKTYPHO-MeTaMopduue-
ckoil meTpojorud. Ilpuseiaedsl NpUMEpH MCNOJL3OBAHHA MHUKPOCTPYKTYPHOTO aHa-
JHM3a B pellleHHH 3a/layu CTPYKTYpHO-MeTaMop(uuecKoil neTpoaoriy.

JLas reosoroB u METPOJOroBs, H3Y4alOUHX MarMmaTHYeckHe, MeTamopHueckKie
H ocafOouHBle TOpPHLIE MOPOABR, a4 TakEe CTYACHTOB TeOJOTHHECKHX CHenHalb-
Hocreit. '
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IIPEJHCJ/JIOBHE

@enopoBCKHI  METOA  LWHPOKO  HCNOJb-
3yeTcs B HacTosllee BpeMs B PasJHuHbIX o6aactax nerporpaduu,
FEONOTHH, MuHepanoruuw u kpucrannorpaduu. [lepsonauansio ou
" IPHMEHSJICS TJIaBHEIM 06pasoM s TOUHOrO ONpejiesieHust KpHCTall-
J0ONTHYECKHX CBOHCTB (KoncTauT) MuHepasos. C 30-x ronos Teky-
1ero croJieTHsd Gel0pOBCKHI METOJ CTaJ OCHOBOM /1 NpoBeAeHHSA
MHKPOCTPYKTYPHBIX HCCJIeJ0BaHHil, UTO MO3BOJIHJO NOJOHTH K pe-
LIEHHIO IIeJIOr0 psija TreoJoro-nerpojaoruueckux npobaem. Hacros-
masg KHHTa M [OCBALIEHA 3THM JBYM HamnpaB/eHHAM — MeToJHKe
onpejxejeHns Ha (eIOPOBCKOM CTOJHKE KPHCTANIOONTHYECKHX KOH-
CTAHT MHHEPAJIOB H MHKPOCTPYKTYPHOMY aHaJH3Y.

B nepBoii yacTH KpaTKo OcBelleHbl HCTOPHA Pa3BHTHA (peL0pOB-
CKOro MeTO0Ja H ero 3nauenue B nerporpadguu U pPOACTBEHHLIX Ha-
yKax. 3pech e AaHO oliMcaHHe ycTpoficTBa ueThipexocHoro (eio-
POBCKOro CTOJHKA H NpuHuunoB padoTrsl Ha Hem (ra. I m II). Cae-
JAEeHUA, TIPHBeJAeHHBIC B 3TOH uYacTH, OBIIM H3AOMKEHHI HAMW pauee
[32] u B macrosieil paGoTe M3MEHCHEI HE3HAYHTEJbHO.

Bropass uyacTh KHHIH MOCBALICHA H3YYeHHIO Ha (elopOBCKOM
CTOJIHKE ONTHYECKOH HHIHKATPHCHLI OJIHOOCHBIX H JIBYOCHBIN MHHE-
panoB (ra. III), ompejpenennio cuapl jasymnpesomiaenus (ra. IV)
H METOAHKEe MCCJeL0BAHHS TJIABHLIX [0p0j000pasyiouux MHHepa-
JI0B — IIarnokaa30oB (ra. V), KaJHeBO-HATPHEBBIX TOJIEBBIX IHIa-
T0B (ra. VI) u deMHYecKHX MHHEpaJoB — IHPOKCeHOB N aMpubdo-
J0B (rn. VII). [lauuast yacTh padOTH 3HAYHTENLHO J0MOJIHEHA
B COOTBETCTBHH C COBpeMeHHBIM VpOBHeM 3HaHuil. OcoGeHHO 3TO
Kacaetcst onpexeJeHns raasHefimiell rpynnel nopoaco6pasyionnx
MHHEpaJoB — [10JIeBBIX 1IMATOB. B HX ucciaefoBannu 3a mnociei-
HHe jecsTH/ETHSI TOABHJIOCH MHOTO HOBBIX J@HHBIX, MOJYyYeHHBIX
PEHTIEHOCKOMHYECKUMH METOXAMH; 3TO N03BOJAHI0 ¢ Oonabmweil Tou-
HOCTBIO CyAHTb 00 HX CTPYKTYPHOM COCTOSIHHH, CTeNeHH YIOp#Ano-
YEHHOCTH M TpHKAHHHOCTH. OJHAKO NPH KOMILIEKCHOM H3YYCHHH
XHMH3Ma, CTPYKTYPHOTO COCTOfIHHA TOJICBBIX LINATOB, 3a2KOHOB HX
ABOIIHHKOBAHHS H JAPYTHX KPHCTAJJOONTHYECKHX CBOICTB (heJopoB-
CKHIT MeTOJ, 0CTAeTCS He3aMEeHHMBIM. o

Onpenenenne KpHCTanIO0ONTHYECKHX CBOHCTB Ha (e10poBCKOM
CTOJIHKe B COYETAHHH € PEHTreHOCTPYKTYPHBIMH JAaHHBIMH HCIOJb-
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3yeTcsi B HAcTOfllee BpeMs M s H3YUYCHHSA (PeMHUYECKHX MHHepa-
JIOB, B YACTHOCTH [JIA ONPEIC/JeHHS HX KPHCTAJJIOXHMHYECKHX OCO-
feHHoCTel.

Inasa VIII nocesiena paccMOTpenHio MeTOAMKH paboThl Ha
MATHOCHOM CTOJIHKe. B 3Tofi ryiaBe 1aHo ollMcaHHe YCTPOHCTBA CTO-
JIMKQ, [IPHEMOB YCTAHOBKH ONTHYECKOIl MHAHKATPHCHI, OMpEAeseHHs
KPHCTA/LIOONTHYECKHX KOHCTAHT M HCC/IeJ0BAHHS MJaTHOKJIA30B.
Meroanka paboThl Ha MATHOCHOM CTOJHKE SIBJSAETCH B 1eJ0M TOM
JKe, 4TO Ha YeTHIPeXOCHOM, OJHAKO OTJHYaeTcs PsaoM crenundude-
cknx ocobennocteil. OHa TpefyeT 3HAUHTETBHO MeElbllle BPEMEHH
Ha onpejejeHHe KOHCTAHT H JHATHOCTHKY MHHEpPaJoB H TO3BOJHET
ofxoauTbes Ge3 rpaduueckHx nocTpoerHil Ha ceTke Byanga. Meton
paboThl HA NATHOCHOM CTOJHKC HE OCBEIICH B yueOHLIX PYKOBOJCT-
BaX, YTO 3aCTABH/IO ABTOPOB BKJIOYHTL €r0 B H31aBacMYI0 KHHTY.

Yactu nepsasi u Bropas nanucansl I'. M. Capanunuoit na oc-
HOBE MHOPOJIETHEro OnbiTa IlpenojiaBands (eLlopoBCKOro MeToja
Ha TeoJoruyeckoM (akynabTere JIGHHHTPAICKOrO VHHBEPCHTETA.

Tpernss uacth kHHrH, HanucanHas B. H. KomeBHuKOBEIM, co-
JIEPIKHT OCHOBHEIC CBEACHHS TO TPOBCICHHIO MHKPOCTPYKTYPHBIX
MccleOBAaHHH H HX HCNOJL30BAHHIO IS PeLIeHHS 3aj4ay CTPYKTYD-
Ho-MeTaMopguueckoli merpojorui. Ona HauHHaeTcss ¢ KpPaTKoro
BBE/JeHHS, B KOTOPOM [JaHO Onpejejende MHKPOCTPYKTYPHOro aHa-
an3a, chopMyaHpoOBalLl €ro 3aladyd H paccMOTPeHa HCTOPHS pas-
puTHda. ['1aBa IX comepxuTr JerajsnbHoe OnHcanHe TeXHHKH IpoBe-
JCHHS MHKDOCTPYKTYPHOrO anaJjqnsa # pacliH@POBKH MOJYUYEHHBIX
auarpamm. FaaBel X u XI nocssilllenbl pacCMOTPEHHIO 3JEMEHTOB
JHHAMHKH M KHHEMATHKH TBEpPJOTO Tela W MCXAHH3MOB, KOHTPO-
JHPYIOLLHX [1POCTPAHCTBEHHYIO OPHEHTHPOBKY MuHepaaos. B ra. XII
NpHBEJEHO ONMUCAHWE JHHAMHUECKH PABHOBECHBIX OPHEHTHPOBOK MH-
Hepatos Meramoppuueckux tekrouutToB. B ra. XIII nprBeaenut
NMpHMEPLl HCMOJL30BAHHS MUKPOCTPYKTYPHOTO aHalH3a B CTPYK-
TYpHO-MeTaMopdHUECKO# NeTposiorHH (ompejeneHHe MeXaHH3Ma
vabTpaMeraMopdorentoro npouecca H Ap.). JaHuble, npuBeaeHibe
B TpeTbell uacTH paboThl, NyOIHKYIOTCS BIEPBLIE,

ABTOpBE BceMmepHo CTPEMHJHCh TaK H3JI0KHTL MaTrepHasnd, Jo-
BOJBHO CJOMHBIH /51 BOCHPHUATHS, uToGb npejcrasiennas pabora
MOTJIa CJAYXKHTH METOJIMUYECKHM PYKOBOACTBOM MAJs JHI[, CaMOCTOA-
TEJILHO OCBAMBAIOMINX (eZ0POBCKYIO METOAMKY H MHKPOCTPYKTYD-
HBIl aHanamu3, a Takxe noco0HeM NPH NPOBEIEHHH CTYIeHYECKHX
sausaTHil na reosoraueckux gaxkysabreraXx. OHH BLIPAkKalOT ryOOKYIO
6aaronapuocrs |K. O. Kparuy|, JI. TI. Hukutunoii, O. I'. Cmeras-
unkosoii, 0. B. Banae-Kupxkosy, II. K. Pomanosy, IO. H. Jlasapesy
3a T0JIE3HBIE H KOHCTPYKTHBHBIE 3aMedanus H oOCYXKieHHe BOMPO-
coB, pa3bupaeMblx B aauHoil pabore, a takxe JI. H. Konbiiesoit n
2. JI. A6pamoBoil 3a noMomL B oopMILHHH PYKOMHCH.




[aasa [

YETBIPEXOCHbBIH DPENOPOBCKHH
(VHHBEPCAJIBHbBIH) CTOJIHK.
PEJOPOBCKHI METO]J

§ I. KPATKHA OB30P HCTOPHH PA3BHTHS ¢EJNOPOBCKOTO
METOJA H Er0 3HAYEHHE B TEOJIOTHYECKHX HAYKAX

e

YACTb NEPBAR
OCHOBBI

DENOPOBCKOIO
METOOA

e e S

B konme XIX B. akazemukom Esrpadom Cremano-
payeM QPenopoBeim Ol CO3MaH HOBHIT crnocod MH-
KDPOCKOMHYECKOr0  HCC/eNOBaHHA KPHCTAJN0B, Ha-
3BAHHBIA HM TNePBOHAYANBHO «TEOJOJNHTHHIM MCTO-
aom». B npepncioBun K cBoefl KJaccHWecKod MoHo-
rpadun  «TeogonuTHLI MeTOX B MHHEPAJOTHH M
nerporpadun», nagaunoit B 1893 r. B «Tpyaax
leosornueckoro  KoMmuteta»  [38, ¢ 24—61],
E. C. ®enopos numer: «B nepBuit paz nges npu-
MeHEHHs MEeTO/d, H3JO0MXKEeHHOro B 3TOM COYHHCHHH,
Gblna MyGauuHO 3asiB/cHa MHOIW B HoaOpe 1889 r.
Ha 3acemanun C.-ITetepGyprckoro MHuHepajoruue-
ckoro obmecrsa». Oamako mnepsas paGora Gulia
ony6ankoBasa E. C. demopoBuM JulIL ABa roja
cuyerst, B 1891 r., nox uaspamuem «HoBmil mceTox
ONTHYCCKOTO HCCAEMOBAHHS KPHCTAJJIHYECKHX I11a-
CTHHOK B TapaJgieibHoM cBeTe» [38, c. 16—23].
B Tom ke romy ®emopoB cmenan sasBky B [eo-
JIOTHHECKOM KOMHTeTe Ha H300peTeHHHI HM  VHI-
BepcaJbHEI CTOJHK, KOTOPHI OLIT CKOHCTPYHpORBAN
B konue 1891 r. B 1892 r. nepeonauanbHas Moaeb
6uia ycosepweHctsoBana E. C. @®ezoposum. Cam
E. C. ®enopos caepywounm obpasoM XapakTepi-
3yeT H3006peTeHHBi HM npnGop: «YHHBepcaJbHBIM
CTOJHKOM # Ha3HBal Takoe npHcnocobaenne
K OOBIKHOBCHHOMY NOJAPH3AIMHOHHOMY MHKPOCKOMY,
KOTOPOE YCTAaHABJHMBAETCH HA €ro CTOMHKe (M MOMKeT
GHTL CHATO) H KOTOpPOE 1aeT BO3MOXKHOCTL M01-
Beprarh Mpenapar BPAUICHHIO OKOJO ABYX B3alMHO
nepneHHKYASpHEIX oceii» [38, c. 28].

OCHOBHOI 0COGEHHOCTBIO TEOAOJHTHOTO MECTO-
na ABJASAETCS BO3MOXKHOCTH COBMEMLATL JIHHHI H
MJIOCKOCTH  RplicTaiia  (Kpucraamorpadudeckue
KPHCTAJJIOONTHYECKHe) ¢ YCTAHOBOYHLIMH Hampas-
JeHHsAMH npHGOpa M H3MEpATL HX KOOPAHHATHL
YCTaHOBOUHLIMH  HANpPaBJACHHAMH  SABJAIOTCA ML
ITOCKOCT CHMMETPHH MHKPOCKONA, TMEPIEHIHKYIp-
Hafd K ocH [, nau onTHyeckas ock A MHKpockona.
CoBMelleHHe JITHHH HJIH TJIOCKOCTell B KpHCTa e
¢ YCTAHOBOUILIMH HaNpaBJeHHAMH CCYLLECTBJSETCH
BpallleHHeM BOKPYr IBYX B3aHMHO TCpIeHAHKY.JIsp-
HBIX oOcell — HenofBHKHOI ocH | u moasuxmuoit M.
¥Yrao moBopoTa CTOMHKAa BOKPYr 3THX oceff, H3Me-
peHHBle NO COOTBETCTBYIOUNM JHMO2M, Onpefensior
[IPOCTPAHCTBEHHOE MOJOMNeHHe IaHHOTO Halpabie-
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nsl B Kpucranane. Ilepponauasbiie mpuOOpsl W npeicTasasan coGoil AByOCHble
cromkn ¢ ocnmu [ v M.

K 90-u romam XIX B. orHocutest i Bsefenne E. C. PeloposbiM cTeRJIAHHEIX
COrMEHTOR, MEXy KOTOpHIMH moMmeliaeTcs muan(. BamHBIM ycoBeplleHCTBOBA-
HHeM HBHAAch HOBaf KOHCTPYKIHS CTOJIHKA2, HMEIOMIEro JOMOJHHTENbHOE BHYTPEH-
Hee KOJBLO; STO JIOMOJHHTEJIbHOE KOJBLO YKPEIVIEHO BO BHEWIHEM KOJple m
(cM. § 2). Buemmee Koabuo BMecTe ¢ BHyTpeninm (u ocamu N u H) moxer
HakJOHATHCH BOKPYT HemnojBHiHOH ocH croamka /. BpauleHnem cToinka BOKpYyr
ocH M och H ycTaHABJAHBAETCH IeEPHeHAHKYJAPHO K ocH [, H npH Jaapuelleil
padore K Bpaitenuio BOKpyr och M mpuberaior penko. B csssu ¢ stum E. C. de-
JIOpOB HOBHI NPHOOP HA3BaJd TPEXOCHHIM CTONHKOM. JTOT CTOJHK CTajy H3BECTeH
ol HasBaHHeM HeTHIpeXocHOro ¢elopoBCKOro cTojHka. Baskueiimeii ocoGeH-
HOCTBIO paGoOThl Ha HeM SBJISETCH BO3MOMKHOCTb <«He TOJBKO NPHBOAHTb MPOH3-
BOJBHOE HanpaBjeHHE B NOJOXeHHe OCH TPyGbl MHKPOCKOMA, HO H NPH TaKoM
u3paHHOM TOJIOXKeHHH Tpenapata mno/lBepraTh ero BpallleHHI0 BOKPYr ocH [».
3T0 MO3BOJAET HEMOCPEACTBEHHO ONpeAeATh MOJOKeHHe II0CKOCTell CHMMEeTpPHH
ONTHYECKOro 3JHNCOHAA» H YCTAHABJIHBATL B3aHMOOTHOIUEHHS €ro C KPHCTaJJo-
rpadHYeckuMH 3nemenTamu [38, c. 276—282].

CBA3b MEXAY KpHCTaAaorpauueckHMu H KPHCTAJAJOONTHYECCKHMH 3JAeMeHTAMH
uMeeT 0cOGeHHO BaXKHOE 3HaueHHe /NS KPHCTAANOB TPHKIHHHON H MOHOKJHHHOI
CHHTORHUA, 1 3THM oObsAcuseTca TO, 4TO (PELOPOBCKHIl METOL Pa3BiBajicid B OCHOB-
HOM TPHMEHHTeNBHO K H3YYEHHIO TPYNNb TOJeBBIX LINATOB, rJaBHEIM 06pazoM
naarnokaaszos. Ilojoxenne onTHYeCKON HHAMKATPHCHEL MO OTHOWEHHIO K TeoMeT-
PHYCCKHM 3/eMeHTaM KpHCTaana (3JeMeHTaM ABOHHHKOBAHHS, NJOCKOCTAM Chaii-
HOCTH, KpHCTadnorpauuecknmM OCAM 1 AP.) CBA3AHO ¢ XHMHYECKHM COCTaBOM
sToll BamHeiileli rpynmel nopogooGpa3ywoilnx MHHepajoB. Bo muorux paborax
HOMIIMO  ONHCAHASL NPHEMOB HCTOJbL30BaHMS  (DEJOPOBCKOTO  MeTOjda HMEITes
CrelHaNbHBle AHATPAMMBL A7 ONpPedefIeHIs CoCTABA IIATHOK/IA30B, 3aKOHOB HX
JABOMHHKOBAHHA, ciMBoJaoB rpaneft n 1. g [38, c. 567—651, 760—762].

E. C. ®enopos B TeueHHe ACCATH C JHIIHHM JeT pa3BHBaJ i COBEpIUIEHCTBO-
BaJ Kak caM NpHOOp — YHHBepCaJbHLI CTOJHK, TaK W METOAHKY paCoTh € HHM.
B nanbueiirem ¢efopoBckuii Mero] pa3padaTbiBajics ero Y4EHHKAMH H mocJe-
AOBATENAMI TJABHEM 0Gpazom B [letepGyprekoM rOpROM MHCTHTYTE, TAe B Tede-
Hie MHOrux Jier paGoran cam E. C. ®eapopon. Cpean nociepoBaTtenei
E. C. @enoposa, curpaBlIHX BaxHYi0 POJb B Pa3BHTHH (ELOPOBCKOro Mertoja
M BHEAPeHHH ero B NPakTHKY MNeTporpajuueckoii paGoTH, cJAelyeT HasBaTb
B. B. Hukutuna, M. A. Ycosa, B Gonee moanmee mpema— M, A. Cymuscxoro,
I'. JI. Ilyswpesa, E. JI. Crparonosuua, B. H. Jloaounnkosa, A. H. 3asapuu-
koro, JI. A, Bapaausinua n apyrux. B nazane XX B. degoposckHit merol pac-
NPOCTPAHUICA 3a rpaHHuell, YeMy cnocoBcTBOBAN0 Kak oNyGJaHKOBaHHe MHOrO-
uicdenublx crateit E. C. ®cmoposa B Poccmn n [epmanum, Tak u nosslicHue
PYKOBOJACTR 10 (helopoBcKoit MeToaHke. [TepBhie PYKOBOACTBA MO 3ITOMY METOAY
e Poccun Geiiu onyGankosanst M. A. Ycoseim B 1911 r. 8 Tomcke u B. B. Hu-
EuTHHBIM B 1911—1912 u 1915—1923 rr. B Ilerporpaje.

3a rpaumumell cneuuaikHble HecJeJOBaHHS M pyKoBoAcTBa Oblim  onyGuam-
xopas B 20-x ropax XX B. Jlionapkom, Peiinrapgom u @®yke (®Ppaununs),
Bepexom, Bekke n Bioandunrom (Fepmanua) @ MHOTHMH JAPYTHMH HCCHe/0BaTe-
asimi,  ionaprom Owlia  nepesejena Ha  (paHuy3ckHil  A3nK  MoHorpadmus
B. B. Hukutuna, nocssiensas (QelopoBCcKOMY MeTOMY.

B mocaenune pecatnaeruss B CCCP nu3yuenne (eqopOBCKOro METOAA BBENEHO
B NOporpaMMy BceX TFOPHBIX BY30B [l TeoJIOTHUECKHX (aKyJILTETOB YHHBEPCH-
TETOB.

YeopepuieHeTBOBAHKEM B KOHCTPYKLUHMH (heiOPOBCKGrO CTOMHKA ABHJAOCH BBe-
JIeHHe NATOll OcH BPAllleHHs, MO3BOJAIONEH NPHEMEHHTh K HCCHEN0BAHHIO KpPH-
CTAJIMYECKOTO  BellecTBa TaKk Has3biBacMblfi  /IBONHOA  TEOMOJHTHHIA  Meron
{cm. ra. VIII). Beea natyio och BpallleHHAs H CO3AaJ NHUTHOCHBIA CTOMHK ame-
PHKAHCKHIT WecaenoBatens IvMoHc, [lpHemsl paboThl HA NATHOCHOM CTOJIHKE H
TpHMEHCHHe €ro K MCC/AeJ0BaHWI0 NOPOR00OpAAYIONHX MHHEpaJOB  H3J0MKeHbl
B padorax Immonca n leiita [53, 54], A. H. 3asapuukoro [I5, 38, c. 381—384],
I'. M. Capanunnoii [32, c. 128—146].
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Kax Biiido u3 KpaTkoro Hcrtopuyeckoro o63opa, B Teuchue cshime 60 jer
HeNmpepLBHO COBEPIIEHCTBOBANCH KOHCTPYKILIA CTOJHKA M MeTOX paboTel ¢ HHUM.
Jsyocuuiit cromux Obln 3aMenen uyeThipexocubM eme camum E. C. @efoposbiM.
Bein yBeJlHYEH pasMep CTOMHKA H Pajlyc CTeKJASHHBLIX CerMEHTOB, 4TO Pe3KO
PACIUMPHIIO NOJe 3DeHHsl U Npeled BHAHMOCTH MpenapaTta HpH HakK/JOHAX, & Tak-
e Aajno Bo3MmoxkHOCTs paboTaTh cO wMH(aMH HOpMaJbHOTO pa3Mepa; Ha cTa-
PHIX MOZeJAX npHXoAmiock paGorats co wadpasm Manux pasmepos. Craan
H3rOTOBJMSATECH CTEKJAHHLIC TNOJAyehephl ¢ Pa3JHUHBIMH MOKa3aTeJqaMH MpeaoMJe-
HUA, COOTBETCTBYIOUINMH TIOKa3aTeJAM MpeJoMJIeHHA BaXKHellnx nopoxoobpasyio-
mux MuHepanos, [Ipn moMomm crmeuHannHOTO YCTpoOiicTBA CTal0 BOIMOXKHEIM
yerpanath skcuentpucuter H T. n. C BBejeHHeM nATOH OCH BpalleHHS CTOMHKA
CTAJ0 BO3MOMKHGLIM HEMOCPEACTBCHIO H3MepATh OPHEHTHPOBKY ONTHYECKON HHIH-
KaTpHCH M0 OTHOWICHIIO K KPHCTAMIOrpaHueckuM 3J1eMeHTaM; NpHMeHeHHe ABOI-
HOr0 TCOMOJHTHOTO METOJA BHECAO HEKOTOpHIE N3MeHeHHR B MeTOAMKY paboTel
H [O0C7el0BaTe/IbHOCTL OMEpamuii IPH H3YYCHHH KPHCTAJJHYECKOrO BelllecTBA:
HanpHMep, NOABHAACL BO3MOXKHOCTL OOX0JHTHCS (e3 NOCTpPOeHHA crepeorpaduue-
CKHX NpOCKUuil, ABAM0INHXCA O0LYHO HeOOXOAHMBIMH NPH HCCAEAOBAHHM Ha Ye-
THIPEXOCHOM CTOJHKE.

B wacrosuiee Bpems oOTeuecTBEHHBle 3dBOAB BHIIYCKAIOT NATHOCHLIC (eno-
POBCKHe CTOJIHKH, HMEWUlHe MHOTO JONOJHHTENbHHIX YCOBEPIUEHCTBOBAHHI H
Majlo NOX0XKHe Ha IepBOHAYadbHBIC NPHOOPLI, KOTOpLIe H3rOTOBASJHChE B KOHIE
XIX 8. Onnako, HecMOTPs HA Bee BHAOH3MCHEHHS, OCHOBHAS HAes (eLOPOBCKOrO
MeTOAa — HMEHHO BO3MOXHOCTh COBMEIleHHs KpHcTadaorpaduyeckux o Kpueran-
JIOONTHYECKHX 3/€MEHTOB KPHCTa//a C YCTAHOBOYHBIMH HANpPaBJEHHAMH CTOJHKA H
H3MepesHs X KOODAHHAT — MOJHOCTBIO coXxpadunack. [Ipu paGote Ha naockoM
CTOJHKe NOJAPH3AMHOHHOTO MHKDPOCKONA MCCALAVEMHE 3epHa MUHEDAJIOB MOMHO
H3yYaTh JHIL B OZHON TIOCKOCTH — HMCHHO B TOM CHy4aiiHOM pa3pe3de, No KO-
TOPOMY JaHHOe 3eplO pacceyeHO MIOCKOCTHIO lm@a. Onpelelerne ONTHYECKHX
CBOMCTB MHHepasoB NPHXOZHTCA NPOH3BOAHTh B Pa3/IHYHBIX, CHENHAJLHO MOLO-
GpaHHbIX pa3spe3ax, a ccJH TaKOBHE B IIJH(E OTCYTCTBYIOT, TO H3YueHHe 4acTo
He MOKerT GhiTh JOBeleH0 A0 KoHma, DTH OTPaHHYEHHA B HM3YYEHHH MHHepaJOB
Opinin yeTpaneHsl BBeJeHHCM B HPAKTHKY KPHCTaJA0rpadHyecKHx, MHHEpaJoru-
4ecKHX H meTporpadiuueckHX HecaeloBaHnil (elopoOBCKOrO METO/d, KOTOPHIT aadt
BO3MOKHOCTb ONPEAeANTH TN ONTHYCCKOH HHAUKATPHCH (T. €. OCHOCTL M ONTH-
YeCKHii 3HAK KPHCTaAJ2, VroJ ONTHYECKHX oOCei) M OPHeHTHPOBKY ce OTHOCH-
TCAbHO KPHCTAMIOrPA(HYCCKIX 3/eMEHTOB, 4 TakKe NPOH3BOAHTh TOYHLIE H3Me-
penns CHAB ABYNpeJOMJEHHs, H3Y4aTh 3aKOHBl JBONHHKOBAHMS, YCTAHABIHBATH
ocoGenHoCTH naeoxpouzMa u aGeopOuud u T. 1.

Ocobenno saxnoe 3nageHHe (GeIOPOBCKHI MeTOX NPHOOPENT JUIf OnpefeeHns
BaykHeilwell rpynns nopoRooGpasyIoIHX MHHepaJoB -— NOJeBhIX IINATOB, H3yde-
HHIO KOTOPBIX MOCBALLICHB MHOTOYHC/eHHBe PafoThl PYCCKHX M HHOCTPAHHBIX
uccaeposatened. B nocnesnee ppeMa MHOro cienano Takxe 148 H3yueHHs aMOH-
Go10B, NMHPOKCCHOB, TPYNME OJHBHHA H pAla APYrAX Muuepanos. Ha ocHoBaiHH
TOUHOrO ONPEJE/ICHHS KPHCTAJANOONTHYCCKHX CBOACTB nyTeM KOPPeJsiliii cTajlo
BO3MOMHBIM OnpefenaTh XHMHYeCKHIl COCTaB Ha3BaHHBIX MHHepasoB, NpPeAcTaB-
asowux coloit H3oMopdHEe cMecH CJA0XKHOTO XHMHYECKOro cocTana.

Hapsazy ¢ WHpOKHM HCHOJL3OBaHHEM MJS TOWHOTO ONpelejeHHst KPHCTanno-
ONTHYECKHX CBOMCTB MHHepanos ¢el0pOBCKHIl MeTO] Halesq [HPOKOe npHMe-
HeHie B 06J1acTH MHKPOCTPYKTYPHOFO NCc/eZOBAHHS TOPHEIX NMOPOIL.

Jl. A. Bapnamaunuem paspaboTana rteopus (eLOPOBCKOTO MeTola, KoTopas
AacT BO3MOMHOCTb B JajibHeiillieM BBeCTH B METOAHKY paboTH Ha deaopoBcroM
CTOMHKE psA  JDOMOJHHTEJABHHX TIPHEMOB, YCTpauslOUHX 3aTpPy/iHeHHA, HHOTAa
BCTpedaoLHecs B NPaKTHKE, 0COGEHHO NPH HCC/eMOBAHHH MHUHEPAJOB € MaJbMH
yraami ontiuecknx oceit [6, 38, c. 826—830].



§ 2. YCTPOHCTBO YETBIPEXOCHOTIO
GENOPOBCKOTO CTOJIMKA

Onucanue yCTPOHCTBA CTOJHKA

YerelpexocHblll heJOPOBCKUIT CTOJNHK HMeeT YeThlpe OCH Bpalle-
HHsi, Oaarogapsi KOTOPHIM HCCJIEAyeMOMY MHHCPAJILHOMY 3€pHY
MOKHO NPHAABaTh HYXKHOE NOJOMKeHHe B npoctpadctse. Ha pue. 1
CXeMaTHYEeCKH MOKAa3aHbl PacnoJjoxkeHHe oceil (ea0poBCKOro CTo-
JHKA H ONTHYECKast OCb MHKpockona A.

HasBanue oceii [1aHO OT HEMEIKHX CJOB: ock: [ — Immobilachse
HenoABHIKHAA ock; ock M — Mobilachse — noaBukHasg oOCb;, 0OCb
N — Normalachse — sta ocb Bcerja nepneHjHkyJafpHa (HOpMaJb-
Ha) K maockoctH uuwtuga; ock H — Hilfachse — Bcnomorareabnas
ocb. Bee ocu M, N, I u H ponxuel nepecekarncsi B LeHTpe ¢eso-
POBCKOrO CTOJIHKA; 3TO YCJOBHE AO0JMKHO OBITh 00GeCcrneueHo NpH H3-
roToBJIeHHH Tpubopa.

CxeMma ycTpoficTBa YeTHIPEXOCHOTr0 (heJOPOBCKOr0O CTOJIHKA MPH-
BeJleHa Ha pHc. 2. PeJOPOBCKHI CTOJIHK MOHTHPYETCH HA METaJJIH-
YeCKOM OCHOBAHHH — KOJIblLie (), HMeEIONIEM /Ba OTBEPCTHHA, Kyaa
BCTABJIAIOTCS ClelHabHble BHUHTHEl, KOTOPBIMH YHHBEPCAJbHBIH CTO-
JHK TNPHBHHUHBAETCA K IPEAMETHOMY CTOJHKY MuKpockona. [Ipex-
BApHTEIbHO H3 TMOCJEIHEr0 AOJMkeH ObITh BHIHYT BHYTPEHHHI MeTal-
JIHUeCKHH Kpyr. Merajajinueckoe KOJBLO HMEET JBe BePTHKaJbHble
CTOHKH, B KOTOPBIX YKPEIJeHO KOJbLO M, Bpallalouieecs BOKPYT
ocu I.

Ocb / pacnonokeHa B TOPH3OHTAJbHON IIJIOCKOCTH H TPH OC-
HOBHOM IIOJIOZKCHHH CTOJHKA HepPHNeHIHKYJAApHa K IJIOCKOCTH CHM-
MeTpHH MHKpockona. Ha oxHom komue ocu / wMeercss BepPTHKA/b-
HBIH auMO ocu [, paszenennwlii na 360° wonnyc aumba ocum [ u
BHHT i, KOTOPBIM OCb / MOXET 3aKpelnyarTbcs HenoaBHKHO. Bepru-
KaJibHbIfl UMD, COBMEIIeHHEIl ¢ PYKOATKOR JJIs BPAUleHHA BOKpPYT
ocH /, cienyer noMellarth cnpasa oT nabJojaTels.

Koabuo m pacnosoxeno neprneHankyaspio K ock M u npu oc-
HOBHOM TOJIOMEHHH CTOJHKA — MapaielbHo MpeIMeTHOMY CTO/IH-
Ky MHKpOCKOma. DTO KOJbLO pasjeieHo Ha 360° u mmeer Houuyc
JaMba a5 OTCYeTOB 1Mo OcH M W BHHT m JJisl ee 3aKperneHHs.

B xoanue m umelorcd crneuHanbHBle HAN(H, B KOTOpPHIe BCTaB-
JeHa och H. Ha Konele m Ha mapHHpax NMPUBHHYEHL! JBe OTKH-
JIbIBAIOIIHECH AYKKH d, HA KOTOPHIX HAHECEHBI TPagyCHbIE JeJeHHs.
[To 3TuM Aay:KKaM NpOH3BOAHTCS H3MEpPEHHE YIVIOB HAKJIOHA BOKPYT
ocH H (NpH M3MepeHHH YIJIOB HAKJIOHA BOKPYr ocH H JyXKKH cTa-
BATCA TEPHeHAHKVISAPHO K Koabuy m). Buurtom h och H 3akpern-
JgeTcs B HenmoABHxKHOe nogoxenue. Ha ocn H pacnonokeHo BHyT-
peHHee KOJIbLO 7, BCerja mneprneniaukyaspHoe K ocH N; B IJIOCKOCTH
3Toro KoJela pacrnonaraercs mang. Koasuo n paszeneno na 360°
H HMEEeT CHeUHaJNbHBI YyKazaTeldb, MO KOTOPOMY MOMHO OTCHHTBI-
BaThb yrawl noBoporta Boxpyr ocu N. TloBopoThl BOKpPYr nocaenseii
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Ocu AM,N

2

Puc. 1. Cxema pacnodomennss ocefi M koJell ueThpexocHoro ¢e10poBCKOro
CTOJIHKA.
a — Buj cBepxy; 6 — BuAd cGOKY.

A — ontuveckas ocb MHMKDOCKoNa (coBNajalollas © oCbI0 BPAILEHHA CTOJHKA MHKPOCKONa);
M, N, H n I — ocu ¢elopoBcKoro crognka.

Howuyce numba ocu |

B o on B e P2 =D

Pue. 2. Cxema ycrpoiicTBa 4eThipexocHoro ()e10pOBCKOr0 CTOJIHKA.



Puc. 3. Crexknsinuble cerMelTsl (@ — HHKHHUE, 6 — BepXHHIL).

MPOU3BOAATCA NPH [OMOLULH BHHTOB, KOTOPLIMH [PHBUHYHBAETCHA
BEPXHHIl CTEKIAHHBIIT cerMent S.

K cTonuKy oObIYHO [PHKIAABIBAIOTCH TPH Napbl CTEKJISHHBIX
CerMeHTOB € NOKasaTeJssMH npejomaenus 1,516; 1,548; 1,647, co-
OTBETCTBYIOIHMH MOKasaTejdaM NpesJoMJeHHs IVIaBHEHIIHX [10POJ0-
ofipasylouiHx MHHEpa/aoB — [10/1€BLIX IINATOB H (PEMHYECKHX MHHe-
panos. Pasnuualor nuzKuuii 1 BepXHHH cerMeHnThl. llepsulfi BcTas-
Jen B KPVIVIVIO MeTajjanueckyio o0oHMY, AHaMeTpP KOTOpPOH B IocC-
JEJHHX MOJe]sX pPaBeH JHaMeTpy OTBEpPCTHS KoJblLa r; BTOPOH
uMeer GopMmy mnoaycdepsl ¢ OTBEPCTHAMH 1151 NPHBHHYHBAHHA
K croauky (puc. 3). Ilpu pabore cuaeiayer BLIOHPAThb CerMEHTHI

Puc. 4. ltypBansuoe ycTpoiicTBO AJS IOCTHPOBKH CTOJIHKA.
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¢ mokasarejeM MpeJOoMJeHHs, HauGoJee OJH3KHM K [0Ka3aTenaio
mpesoMJeHns H3yyaemMoro MuHepasaa (cum. § 4).

IIpn OCHOBHOM MOJIOKEHHH CTOJIHKA 1K A0JKeH HaXOAHThCH
B TOH K€ IUVIOCKOCTH, B KOTOPOil pacno/ioeHbl OcH (peL0pOBCKOro
croauka H u J. {as npuaanus windy nyKHoro AJs 3TOro YCJIOBHSA
MOT0XKEHHA €ro NOMELLA0T Ha BCTaBJEHHOE B KOJLIO f METalliH-
4ecKoe KOJbLo 7. DTOT KPYr HMeeT BHHTOBYIO Hapesky, Osaarogaps
KOTOPOIl MOYKHO ONYCKaTh HJIH NPHNOAHHMATH €ro MIOCKOCTb B Cay-
yae YBeJHUYEHHOH MJIH yMeHbIICHHOI TOJUIHHLL IPEAMETHOTO CTeKJa.
Bpallende KoJabla r NPOW3BOAMTCH LITYPBAJbHHIM NpHCHocobJe-
HHEM, PAacnoJOXeHHbIM I10J, HHXKHell [OBepXHOCTBIO KOJbLA 1

(puc. 4).

MouTtHpoBKa winda

ITepex TeMm Kak npHCTYNHThL K pabore na (pelopOBCKOM CTOJIHKE,
mwaHd HeoOX0AHMO NPHKJIEHTL TVIHIEPHHOM K HHIMKHEMY H Bepx-
HeMy CTeKJsHHBIM cerMentaMm. Jlast 3Toro BHIOHPAIOT HyXKHbIe Ccer-
MEHTbl H HHJKHHIT BCTaBJ4I0T B OTBepcTHe Kojblia r. Ha miockyio
MOBEPXHOCTL TOCJCAHEro TPH IMMOMOLLH CTEeKJISIHHOIl TAaJJOUYKH HJH
MHIETKH ONYCKaloT Kamjlo IVIHIepHHA, Ha KOTOPYIO OCTOPOIKHO KJa-
vt wand. laudg npukiacHBaceTcsi NpeIMeTHBIM CTEKJIOM, T. €. HO-
KpoBHOe cTek/a0 obpameno BeBepx. Ha nokpoBHoe crekno uuiuga
TVIHUEPHHOM K€ [PHK/IEHBAIOT BCPXHIOID CTEKJAAHHYIO I]O.ﬂychEpy,
KOoTOpas AOMOJIHHTEJLHO 3aKpelJfdeTcd BHHTAMH Ha KOJIbLE T.

[lpn npukIenBanun UIH(pA HAZO0 CAeAHTb, YTOOBl IIHLEPHH He
cojiepzKas Ny3bipLKOB BO3AyXa, KOTOpble B jajbHeiiiieM 6yiyT me-
mwarb pabore, BLI3BIBAS fBJCHHE [IOJHOrO BHYTPEHHEro OTparKeHHd.

Oo6bekTues., H0cTuposka Mukpockona

B xommnektax cOBpeMeHHBIX (el0POBCKHX CTOJHKOB HMEIOTCH
ob6eiuHo aBa obmkektTHBa — 3,77 W 5,5%, ¢ KOTOPHIMH TNpeHMYyIecT-
BeHHO M npou3Boautcsi paGorta Ha croauke. Ha crommkax ¢upmsl
«JlefiTi» MOMHO noab3oBaThes o6bekTHBaMu | u 3. OrteuecTBennbIf
KOMIIJIEKT COCTOHT M3 naTH obnekTuBoB: 57, 10%, 16%, 22X, 40X, ITH
crenHaabHble JIHHHOPOKYCHBIe O0BeKTHBBL JIal0T BO3MOZKHOCTb H3Y-
YaTh KOHOCKONHYecKHe (Uryphl Ha (eL0pPOBCKOM CTOJHKE, a Takxe
MCCIe0BATL MEJIKO3epHHCTBIe MopoAbl. Boabuinm yaobeTBoM 3THX
06BLEKTHBOB SIBJSICTCS BO3MOMKHOCTL HX JAHa(parMHpOBaHHA, UTO
Mo3BOJIAeT yCTPaHAThL Ae(OKYCHPOBKY NPH Hak/JIoHAX liHda.

Tlepen npHBHHUHBAHHEM (eIOPOBCKOTO CTOJMHKA H NPHBELEHHEM
€ro B OCHOBHOE TMOJIOXKeHHe HeoOXOJHMO TIPOH3BECTH INPOBEPKY H
Ha1axKinBaHue caMoro MHKpockona u ero wctiposky. Hike nepe-
YHCJAITCS TVIaBHLIE onepalui, HeoOXoAHMble s ITOTO.

1. IlentpupoBka MHKpockona. ITpousBoauTcs OGBIYHBIM CIIOCO-
00M Ha MJOCKOM CTOJHKE /15 TOro OOBEKTHBA, ¢ KOTOpPHIM OyayT
MPOBOMKTLE HaMEUYeHHBIe HCC/e10BaHHA. 3aMeuaioT Kakyio-J11H60
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0COOEHHO NPHMETHYIO TOUKY Ha MepPecevYeHHH OKYJAPHBIX HHTeH
H 110BOpAaYHBaloT CTOJHK npumepHo na 180° sokpyr ocn A. Ecan
BHIOpaHHBI 0OBeKT cMellaercs C TOYKH [epecedeHHsl OKyJsIpHBIX
HHTEeH, TO ABHXKEHHEM LEHTPHPOBOYHBIX BHHTOB OOBEKTHBA Iepe-
ABHTalOT €ro Ha MOJOBHHY TOro MaKCHMAaJhHOrO PAacCTOAHHHA, Ha
KOTOpOe OH OTOLIe1 OT 3TOil TOYKH, T. €. COBMEUIAIOT C LEHTPOM
OIHCHIBAEMOIl HM OKPYKHOCTH. DTa onepauns HOBTOPAETCA 10 [0J-
HOTO yCTpaHeHHsl JeUeHTPHPOBKH.

2. YcranoBKa HHKOJIEH B CKpELIeHHOe 110J0¥KeHHe.

3. YcTaHoBKa OKYJASIPHBIX HUTEH HA YeTKOCTD.

4. TlpoBepka B3anMHOMH nepneHAHKYJIAPHOCTH OKYJISPHLIX HUTEIl.

5. Ilpomepka mnapa/leJIbHOCTH OKYJSPHBIX HHTEH CeueHHsAMH
anaJusatop-noaspusatop. BepruraabHas HHUTL J0JKHA pacnoJa-
rathCs napajijlesibHO TJIOCKOCTH CHMMETDHH MHKPOCKOra.

6. OnpeneneHne HanpaBiaeHHs KOJeOGaHHIl, NPONYCKAEMEIX MOJIA-
pH3aTOPOM.

[Tepeunciennsie NPOBEPKH H METOJbl IOCTHPOBKH MHKPOCKOMA
3zech He paccmartpuBaloTes. Ilogpobuble cBefeHHst O HHX MOZKHO
naiitn B yye6uukax B. B. Tarapckoro [37, c. 48—55], B. H. Jloxou-
HukoBa [24, c. 122—130] u ap.

[Tocnie npoBeneHusi yKasanHOH IOCTHPOBKH MHKPOCKONA BBIiH-
MQIOT BHYTPEHHHI AMCK CTOJHKA MHKPOCKONA M NpPH MOMOWM clie-
IIHAJbHBIX BHHTOB NPHBUHUHBAIOT (PEJIOPOBCKUH CTOMHK K CTOJHKY
MHKpOCKOIA.

§ 3. YCTAHOBKA ®EJIOPOBCKOIo CTOJIHKA
B OCHOBHOE TOJIO)KEHHE

ITepen navanoM paboOTHl yHHBEpCAJbHBLIH CTOJIHK A0a:KeH OBITh
00si3aTeJIbHO yCTaHOBJICH B OCHOBHOE NoJioxKeHHe. OCHOBHBEIM 10J10-
yenHeM (peopOBCKOTO CTOJIMKA HA3LIBAETCH TaKoe, MPH KOTOPOM:

1) ocu M u N yHHBepCaJbHOTO CTOJHKA COBNAJaloT C ONTHYe-
cKOH ocbl0 MHKpockona A, siBasiouieiicss ochio BPalleHHS NpeaMer-
HOTO CTOJIHKA;

2) ock [ yHHBepCaabHOrO CTOJNHKA NMEPHEHAHKYJIAPHA K I1JIOCKO-
CTH CHMMETPHH MHKPOCKONA;

3) och H mepnenaukyaspua K ocu I;

4) uinud HaXoZHTCH B TOH Ke MJIOCKOCTH (mepreHiHKyJspHoil
Kk ocsim M, N u A), B xoTopoii pacnoyoxenst och f u I (1ocTupos-
Ka uianda).

Iocaedosareasrocts pabotot npu ycTAHOBKE
¢hedopoBcK020 CTOAUKA 8 OCHOBHOE NOAONCCHUE

Jas npuBenenns GpeI0POBCKOrO CTOJMHKA B OCHOBHOE MOJOMEHHE
NPOU3BOJAAT CHAEAYIOUIHE ONeparHH.

1. IlentpupoBka ¢enopoBckoro cronuka. Ona nHeobXoanma ans
tToro, urtoOnl ocu ctonuka M w N coBmajnm ¢ ONTHYECKOI 0OChIO
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-
mukpockona A. LleHTPHPOBKY cleayer NpoH3BOAUTL TOJALKO NpH
BepTHKaJIbHOM MOJOKCHHH Tyﬁyca MHKpOCKoOIa, cobmopas MNpH 3TOM
CJedYIOUYI0 NOC1eJ0BATEIbHOCTD:

a) B wWH(e 3aMeUal0T NPHMETHYI TOYKY (PYAHOE 3epHBILIKO,
IEITHHKY, TepecedeHne TPellHHOK cnaiHoCTH | T. 1), KoTopas pac-
MoJaoxKeHa B LieHTpe OKY/IAPHBIX HHTEH HJIH INPHBOAHTCH TyJla NyTEeM
NoBOpPOTA CTOJHKA BOKPYr ocH N. Panee pekoMenjoBajioch A5 Ha-
XOXIEHHsI TAKOH TOYKH nepeaBHraTtbh WIHg pykamu. Oguako Oes
KpaiiHeli HeoOXOAHMMOCTH 3TOr0 JieslaTh HE CTOMT, TaK KaK NPH OC-
JabJeHus BHHTOB BepxHeil cdepul B mpoc/oil TaHIEpHHA MOTYT
[onacTh My3blpbKH BO31yXa, a4 €CJAH lepejiBHrath ULIHG, He ocaad-
Jisisi BHHTOB, TO MOXKHO nollapanaThb CerMeHThl;

6) nosopaunBaioT (heJOPOBCKHII cTOAMK BOKpyr ocu N ua 180°%;
NpH 3TOM BhHIOpaHHas TOuKa OKa3LlBAaeTcsl Ha KOHIE Auamerpa Toil
OKPY2KHOCTH, KOTOPYI) OHA ONHCBLIBACT [IPH MOJHOM I[I0BOPOTE BO-
Kpyr ocu N;

B) 0c/1a0Jsi0T BHHTHI, NPHBHHYHBAIOMHE (DeJOPOBCKHIl CTOJHK,
H, ABHTas e€ro pyKamH 1o IpeaMeTHOMY CTOJHKY MHKPOCKona, NMpH-
BOJAT BbLIOpAaHHYIO TOYKY B 1EHTP OHNHCHLIBAEMOH €0 OKPYMKHOCTH.
3aTteM MJIOTHO 3aKPeNJsIOT BHHTHI.

O6Lyno ¢ mepBoro pasa A0CTHYL NOJHONH LEHTPHPOBKH He y/a-
ercsl H yKasaHHYI0 ONepaldio NPOH3BOAST HECKOJIBKO pas.

2. llpusenenne ocu [ B TOJIOKEHHE, NEPHEHAHKYISPHOE K IJ10C-
KOCTH CHMMETPHH MHKpockona. l/is 3Toro nocTynawT claefyiuiHM
ofpasom:

a) BBLIHUMAIOT OOBEKTHB H BBOJAT B TyGyc MHKPOCKONA JHH3Y
Beprtpana;

6) moBopayHBAIOT CTOJHK BOKPYr ocH | A0 BEPTHKAaJbLHOIO mOJO-
JKeHHs KoJblia 1, NoJAHsAB TyOyc MHKPOCKONA 10 TAKOTo IOJIOMKEeHHS,
NpH KOTOpOM pebpHCTHIT Kpail Kosblla m Oyjaer sICHO BHIEH B MoJe
3penus (puc. 5);

B) TMOBOPOTOM NPEAMETHOTO CTOJHKA MHKPOCKONA TOYHO COBMe-
IWAal0T peGpHUCTLIT Kpail KoJablla m ¢ rOpH3OHTAJLHOH HHTBIO OKY-
JApa, Mocje Uero 3akpenasioT BHHTOM CTOJMHK MHKpOcKona. 3ariu-
CBIBAIOT OTCYET 10 HOHHYCY CTOJIHKA MHKDOCKOINA, KOTOpPbIH H 6y-
JeT COOTBETCTBOBATb OCHOBHOMY moJioxenuio ocu [. Orcyer Ha cTO-
JHKE MHKDOCKONA NPH 3TOM cooTBeTcTBYyer 90° Ha npaBoM HOHHYCE
# 0° Ha JIeBOM MJIH He3HAYHTEJBHO OTJIHYaeTcs OT 3THX uudp (Ha
1—3°). [MTocsie NpoBEPKH CTOJHK MHKDPOCKONA J0JKEH GHIThL 3aKper-
JIeH.

YerauoBky ocu [ B OCHOBHOE TOJIOXEHHE MOXKHO IIPOH3BOJIHTH
u apyrum cnocobom. IIas sToro GOKyeHpyIOT 0OLEeKTHB HA MOBEPX-
HOCTh BEepPXHEro cerMeHTa M 3amevaior Ha nefl nolimaxd. Hakno-
HSIIOT CTOJIHK BOKPYT ocH / B 06e cTopoHbl H HAOJIOAAI0T, Kak Ine-
peABHramwTCA TPH 9TOM TNLITHHKH 10 OTHOWIEHHIO K BepTHKaﬂhHOﬁ
HHTH OKYJsIpa, IPOEKTHPYIOUIeH IJOCKOCTh CHMMETPHH MHKPOCKO-
na. Ecan neliuHku JBHTalOTCA KOCO MO OTHOIIEHHIO K BEPTHKA.lb-
HOH HHTH OKYJSIPA, TOo MOBOPOTOM CTOJHKA BOKPYT ocH A u mposep-
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Puc. 5. [TonoxKenne Koabua m NpH NpOBepKe YCTaHOBKH OcH [
B OCHOBHOE I0JIOXKEHHe.

KOH HaKJIOHaMH BOKPYr ocH / J00HBAIOTCS TAKOrO IMOJIOXKEHHS, MPH
KOTOPOM MNBIIHHKH OyAyT HepeMelaThcsi 11apajiie/bHO BePTHKAIb-
#off HUTH. OTCHETHI HA CTOJHKE MHKPOCKONA [IPH 3TOM H COOTBETCT-
BYIOT OCHOBHOMY NOJIOKEHHIO OCH /.

3. IlpuBenenne ocu H B moJoxeHue, NeprneHgHKY JAAPHOE K OCH
I (ycranoBka ocu H B ocHoBHOe nosoxkenue). Ilast sToro chauvanaa
NMOBOPOTOM BOKPYr ocu M craBar och H npubaAH3MTENBHO IepreH-
JUKYJAsipHO K ocH [ (mocjeauss yiKe npHBeAeHa B OCHOBHOE MOJO-
Kenue). 3ateM HeoOXOAMMO NPOH3BECTH CJEAYIOLIHE ONEpallHi:

a) noBOPOTOM BOKPYr ocH H NoCTaBHTHL KOJbLO 1. B BePTHKAIb-
HOE 110J102KeHHe;

6) BBIHYTL 00BLEKTHB, BBecTH nauH3y Deprpana u ordokycHpo-
BaTh Ha SICHYIO BHAMMOCTL PeOpPUCTLIIT Kpail Kogabla n;

B) BpalleHHeM BOKPYr ocH M noctaBHTh peOPHCTHIH KpaH KOJb-
1a B MOJOXKEHHe, napaJjJelbHoe BepTHKAJILHOIl HHTH OKyJaspa, 3a-
KPEMHTb KOJBLO M W 3alHcaTh OTcYeT 1o HOoHuycy aumba ocu M.
31oT oTcuer OGBIUHO coOTBeTCTBYeT 0° WM He3HAUMTENBHO OT/IH-
yaetca oT Hero. IIpu ocHoBHOM mosokeHHu ocu H Iy:XKKH, cayxka-
HiHe JJ58 OTCUETOB HAKJ/JOHA MO0 3TOil OCH, JOJMKHBLI OLITh oOpalienbl
K Habnaionarenio.

Ynob6i1o npou3BoAMTL VCTAHOBKY ocH H B mouoikenue, nepret-
AuKyasipuoe K ocH [, mo neutuukam, [as atoro ¢oxycupyor o0bek-
THB Ha NBIJIMHKH BEPXHErO CerMeHTta , Hakjaousas uuiug B obe cTo-
pousl mo ocu H, HabaomaioT 3a nepeiBHIKeHHeM NBIIHHOK. Ecau
OHH IlepeMellalnTcst Mo/ yrJIoM K TropH30HTAIbHOH HHTH, TO MOBO-
poToM BOKpyr ocH M (c mpoBepKoii nakjgoHaMH Bokpyr ocu H)
J00HBAIOTCH TAKOTO MOJIOXKEHHS, IIPH KOTOPOM IbIIHHKH OyAYT 1ie-
pe/IBHraThcsl MapajiiebHO FOPH30HTAAbHOI HUTH. [lannoe nojoxe-
HHE (DHKCHPYETCS OTCUETOM Mo Honuycy aumda ocw M.
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[locne npuBeaenus ocn H B ocHoBHOE NM0J0KEHHE OTCYET, CO-
OTBETCTBYIOLIHIT eMy, 3alHCLIBAIOT H KOJBLO /M 3aKPeIIsIoT.

YKasauHble [IPOBEPKH IO ycranoBke oceil [ u [ npu pabore
C OAHHM H TEM JKe ()EJOPOBCKHM CTOJHKOM H MHKPOCKOINOM MOMKHO
He MOBTOPSATL, a MPOCTO nepen paboToi 3aKpenasTh CTONHK Ha co-
OTBETCTBYIOIHX OTCUETaX.

4. IOctupoBka manda na deIopoBCKOM CTOJHKE H OlpeleicHHe
mecta Hyas aumba ocu /. Hland noaxken Haxoantses B TOH Ke
MJAOCKOCTH, B KoTopoii pacnosoxensl ocH H u 1. Toauuna npeamer-
HOTO cTekJa (npuMepuno 1 MM) MoxeT ObITL pas3Hoil B Pas3JHYHBIX
mandax H BbI3BIBATL IKCHEHTPHCHTET, KOTOPHII XapaKTepuayercs
CMEIleHHEM 3epHa ¢ LEeHTPAa HUTel NMpH HaKJoHAaX BOKpPYr oceil [
Hau M. DKcleHTpHCHTET BO3HHKAeT OTTOTO, 4YTO Npenapar pacno-
JIOXKEH He B IeHTpa/ibHOH [JIOCKOCTH, a Bblllle NMPH YBeJHYEHHOMH
TOJIIHHE Mpenapara WJIH HHMKE 3TOfl NAOCKOCTH NPH yMeHbUIEHHOMH
€ro TOJIUIMHE. YCTpaHsieTCsl 3IKCUEHTPHCHTET C IMOMOLLbIO HAX01s-
mieficss MOJ BHYTpEHHEeH YacTblo KOJbLA 1 CclleuHaabHoli BHHTOBOI
Hape3KH, KOTOPOii peryJHpyeTcs BblcOTa Iipenapata H TNpHAAeTCs
eMy HyXKHoe nojoxenne. Tax, ecam ToaumHa npenaparta OGosble
1 MM, TO BHyTpeHHee KOJIbIO BBHHUHBAETCA BHM3; [IPH MaJjoll ToJ-
UIHHE mpernapara BHYTPEHHEe KoJbIO BHIBHHUHBaeTcs Keepxy. Pe-
KOMEHAyeTcs CJAeAYIOMAs [T0Cael0BaTeJbHOCTL paboThl NPH HOCTH-
poBKe mH(a na (efopoBCKOM CTOJIHKE:

a) NmpHBECTH CTOJHK B OCHOBHBIE MOJOMKEHHS M 3aKPeNnuTb BHH-
TH, 3axkumalowme ocu A, M u H;

6) 3aMeTHTL Ha INepeceyeHHH OKYJAPHHIX HHUTeH Kakoe-j1H60
NPHMETHOE 3epHO HJAH TOYKY. Hak/JOHHTHL cTOJMK BOKPYr ocu [/ H
NOCMOTPETb, CMeliaeTcs JH NpPH 3TOM BblGpaHHOe 3epHO ¢ IlleHTpa
uurteii. Ecin He cMmeuiaercs, To, 3aKpenHB ock /| B OCHOBHOE MOJO-
JKeHHe, MOXKHO MPHCTYIAaTh K pafoTe — CTOJHK OTBIOCTHPOBAH;

B) ecJu NpH MoBopore BOKpyr ocH [ BeIGpanHOoe 3epHO CMmemia-
eTCA C leHTPa HHTeil, TOrjaa, TMpeABapHTENbLHO cJerka ocaabuBs
BHHTHI, KOTODLIMH NPHKPEN/eH BepXHHIl CTEKJASHHBIA cerMent S,
ONMyCKaT HJIH NOJHHMAIOT BHYTPEHHEE MEeTaJJIHYecKoe KOJbIO I
C NMPHKPENJeHHbIM WIAH(OM, BBHHUNBAS WJIH BHIBHHYHBASA €ro; s
yIo6CTBA K KOJBLUY C HHMKHEH ero moBepXHOCTH NpHAeAaHb CHelH-
albHble PYYKH THMA ITYPBaJLbHOro KojecHka (cm. puc. 4). Onepa-
LHA TMPOH3BOJAHUTCS J0 IOJHOTD YCTPAHEHHsl 3KCUEHTPHCHTETA.

3mech caexyer UMeTh B BHAY, YTO €CJH 3CDHO HaXOJHTCS BHIILE
nepeceueHust oceii f/ 1 [, To OHO NPH HAKJIOHAX BOKPYT VKa3amHbIX
oceit OyaeT cMellaThbCsl B CTOPOHY, O6pPaTHYIO HAK/IOHY; €CIH 3ep-
HO pachmoJIOJKeHO HHIKE, TO B MHKPOCKOME Mbl YBHAHM CMelleHHe
3epHa B CTOPOHY HakJoHA (Tak KaK MHKPOckonm jgaer obpaThoe
H3obpaxenue).

B kauecTBe ya06HOrO MHEMOHHYECKOro MpaBH/a MOXKHO peKo-
MeHJ0BaTh CJeAylollee: a) €cau NMPH HAKJIOHAX BOKPYr oc [3epHo
ONMHCLIBACT BLIMYKAYIO TOBEPXHOCTL (Kak GBI «ropky»), To, mocra-
BHB KPYr n BepTHKaJbHO, PYUKH LITYPBana NMOBOpauHBaioT K cebe
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(KoabLo r onyckaloT); ©6) ecaH 3epHO ONHCLIBAeT BOTHYTYIO 110-
BEPXHOCTL («sMy»), TO DPYYKH WITYpBaja [0BOPAuHBAOT OT cebs
(KOJIbIO r BHIBHHUHBAIOT BBEPX).

[Tonoxenuio, Koraa och [ HaXOMUTCH B MJIOCKOCTH LutH(a, 10.-
#EeH COOTBETCTBOBATL OTcYeT no JuMOy ocu [, pasusiit 0°. Oaunako
HEPeAKO 3TO MOJOMEHHE He COOTBEeTCTBYET To4Ho 0° H H0/KHO OHTH
onpeaeneno. [las 310ro HaKJIOHAIOT CTOJAHK BOKPyr ocn [ K ceGe
A0 Tex Hop, NOKa UeHTP KoHlla ocH /] He COBNAJaeT C IepeceuyeHHeM
OKYJISAPHBIX HHTell (0OBEKTHB NPH 3TOM HAJA0 BEIHYTb H BBECTH JIHH-
3y Beprpana); 3aMeualoT COOTBETCTBYIOMIHII STOMY NONOMKEHHIO OT-
cyer no auMOy ocH J, 3aTeM HAKJOHSAIOT CTOJAHK B 00paTHYW CTo-
poHy (or celsi) a0 Takoro nosoxeHHs, utoOH Apyroil Kouew ocH H
COBNAJ € LEHTPOM OKYJSIPHBIX HHTEH, H BHOBh 3aMeUalOT OTCUET.
Ilycts, nanpuwmep, nepBuiii oTcueT coorBercTBoBajg 92°, BrOpoOil —
272°, MecTo HyJs MOMKET GHITh ONMpEAe/]eH0 KaK pasHHUA OTCUETOB:
92°—90°=2° uau 272°—270°=2°. :

Ortciona scho, uTo Hago 6paTh COOTBETCTBYIOUIME NONPABKH Ha
HAKJIOHBI BOKPyr ocu [. Jlis naHHOro npuMepa CJAeAyeT BLIUHTATH
2° M3 moJyuYeHHHIX 3HaYeHHH no 6apabGany ocu / NpH 3HAYEHHH OT-
cueroB ot 0 g0 90° u npubGaBnate 2° NpH 3HayeHuu oTcueTos OT 0
(360) mo 270° Ecim 6bl MecTo HYyJsi COOTBETCTBOBAJO, HAlPHMEP,
357°, To 3° caenoBasio Obl MPHGABJIATL K 3HAYEHHIO KAXKJIOTO H3Me-
peHHoro yria npd Hak/aoHax or 0 mo 90° m oTHHMATbL NpH HaKJO-
nax or 0 (360) mo 270°.

§ 4. CTEKJISHHBIE CETMEHTbI.
OMNPEAEJIEHHE HCTMHHOTO YIJA HAKJIOHA

Hasnavenune CTeKJNAHHBIX CETMEHTOB

CreKksHHBEIE CEIMEHTEI BMeCTe CO WIH(OM H [POCTOHKAMH [ViH-
LEepHHA A0JKHbBl COCTABIATbL NMPaBHJAbHYIO c(epy, B lLEHTpPe KOTO-
poif mepecexalTCA OCH CTOJNHKA H B 3KBAaTOPHAJLHOH IJOCKOCTH
KOTOpo# pacnosiaraercs waHd. OanopoaHocTh Takoil cdepsl LOCTH-
raercsd nog6OpPoM CTEKJIAHHBIX CerMeHTOB C [l0KaszaTe/eM NpejoM-
JeHHSA N, Haubosee OJAH3KHM K MOKA3aTeNIO PeJOMJIEHHA H3yda-
eMOro MHHepaja fy. JJs HccieLoBaHHA CYLIECTBEHHO KaJHeBHIX Mo-
JEBBIX LINATOB cjejyeT OpaTh cerMeHTHl ¢ ne.=1,516; nasa uccie-
JOBaHHSA IJIaTHOK/JIA30B yNoTPelasloTcs CerMeHThl ¢ ne==1,548; npu
onpene/eHHH NHPOKCEHOB M aM@uO0g0B yaobHee BCero noJb3o-
BATbCSl CErMeHTaMH c fe=1,647. Jlyun, npoxoasuixe 4Yepes Taxyio
cheponnannuyio cucremMy, He GVIVT HCOBITHBATH JPEJOMJIEHHS, TaK
KaK KacaTeJbHasi K IIapOBOil MOBEPXHOCTH B J1000H ee TouKe mep-
NeHANKyAsipHa K HanpaBjeHHio Jyda. [IpH HaJdHuHH OJHOPOJHOMH
chepsl MOMXKHO NPOH3BOAMTH Bpanlexde manda BOkpyr nwoboil ocH
CTOJIHKA, He HCKaxas Npu 3TOM Xoja Jydeil B KpHcTaJgge.

Ha puc. 6 cxemaTuuno nmokasaH XoJ Jyda B PaccCMOTPeHHOM CH-
cTeMe NPH OJHHAKOBHIX [OKAa3aTeadaX NpPeJOMJEHH CTeKJISHHBIX

16



:

Bepxuuii
ce2menm

g X 7u =D,

HumHul
cegmenm

Puc. 6. Xox ayueil B npaBuabHOll 01HOpoaHOI cdepe.

dy 1oL, — figKasarens NpeJOMJeHNs COOTBETCTBeHHO MHHepada H CerMeHTOB.

Puc. 7. Xox ayueii Ge3 cerMenToB.

@ — NCTHHHBIL yron Mex1y Jay40M u HOopMananio K KpHCTanaudeckofi naacruHke; [ — BH-
JUMMBIR yroa; 1 — yroJd, Ha KoTopuil BHanMbifi yroa Goabile HCTHHHOTO; 7 ; — NOKa3aTeab
#peloMIeHHs MHHEPana; N, — MoKasaTesb NpPeJOMJEHHS BO3yXa.

CerMelToB W KPHCTAMIHUYECKOrO BEIeCTBa H HOPMaJbHOH TOJIHHE
npenapara. Ecan Obl usyyenne MHHepasa NpoM3BoAujoch Oe3 cer-
MEHTOB, TO BHAMMBIH Yroa Bcerja pesko OTJHuajcs OBl OT HCTHH-
HOTO yrja B KPHCTAJJHYECKOil MAacTHHKE, HE HCHOLITEIBas OTKJO-
HEHHS JIHIIL B TOM cJjydae, KOrja Jy4 B BO3JlyXe paclnpocTpansercs
uepneHanKyasaprHo x mangy. Ha pue. 7 cXemaTHuHO TOKa3aHm Xof
Jiyda B KPHCTa/JIHYeCKOM BelllecTBe H Bo3JAyxe 0e3 CermMeHToB.

Ilpn yBenuuenHo#t ToaulMHe npenapara cdepoHiaJbHOCTh CH-
creMbl OyjeT HapyuleHa W JIydy CBeTa, BHIiA H3 BePXHEro CTeKJsH-
HOr0 CerMeHTa, OTKJIOHHTCS OT CBOEro IepBOHAYAJbLHOrO Halipasile-
tus. Ilorpemmnocts, Bosuukalomass B Takoi HeogHOpoxHoil cdepe,
TPAMO NPONOPUHOHAIbHA YIVIY HAKJIOHA ¥ NPEeBBILIEHHAIO TOJLLHHBI
npenapata H oGparHo MPoONOpUHOHAJbHA PAZHYCY CErMEeHTOB; 4eM
Goablue pajgHyc CerMeHTOB, TeM MeHblle 31a norpemHocts. [lorpemw-
HOCTb B COBpeMeHHBIX (heJOPOBCKHX CTOJIHKAaxX JIerKo ycTpaHsercs
wcTipoBkoit ninda. Jdannele o paboTe ¢ HeoAHOPOAHOH cdepoil
Mozkno Haiith B pykoeoactee A. K. Ilogworura [29, c. 14].

Bhiuncienue HCTHHHOTO yrija Hak/joHa

B npapuasuoil, HO HeOAHOPOAHOH cdepe, T. €. IPH PasnHUaIO-
IHXCS NOKA3aTeNdxX IPeJOMJIeHHS H3YyuaeMoro KpHUCTAIIHUECKOro
3€PHAa H CTEKJSHHLIX CerMeHTOB, BHAMMBIH yroa OyJeT oTJH4YaThcA
OT yrja B KpHcTalauueckoil nmiacruuke. Ecau nokasarenb ny>nHe,
TO BHAMMBIL yroa Oyaer OGoJabllie HCTHHHOrO  (MOA  [OC/€AHHM
B fajibHefileM OyaeM noHuMarh VroJ B H3y4aeMOM KpHCTaane),
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L
Puc. 8. Xon ayueil B npasuinuoii, Ho Heoanopoinoii cdepe.
Puc. 9. Cxema BulMHC/IEHHSA HCTHHHOIO YIJa ¢ 1O BHAHMOMY yray f.

Oxpysuoctas [—I w I/—II nposepensl NPONOPUHOHAALHO MOKA3aTeAAM TNPeJOMICHHA MH-
Hepana n, H cermeHToB .. CTpenky yKasbipaloT HanpaBieHHe 1BHKEHHs NPH BHYHC-

JEeHHH.

eCIH Ny<Ne, TO BHAHMBIH yroa OyJaeT MeHblle HCTHHHOro. Ha
puc. 8 uzobpazeH X0/ JyYa B NpaBHJbHOM, HO HEOAHOPOAHOI cepe
NPH My > .

CaenoBarte/ibio, NPH Pasjinudy 1oOKasaTelnell NpeJoMJIEHHS MH-
Hepanaa H cdep BHAHMBEI Yroa He COOTBETCTBYeT HCTHHHOMY H HAI0
BHOCHTb COOTBETCTBYIOLIHE NOHPABKH B VIJVIbl HAKJIOHA BOKPYL Oceit
H w I, nanpuMep, NPH H3MepeHHH BLIXOJOB ONTHUECKHX oceli 2 v,
IJIOCKOCTeH ChailHOCTH, IIOCKOCTell cpacTaHud ABOHHUKOB o Ip.
Tlpn usmepeunn 2v monmpaBka BBOAHTCHA OTAEJbLHO B KaxKAoe 3Ha-
YeHHE yria HakJoHa BOKPYr ocu [ W 20 10Jy4aiorT CJAOKEHHeM He-
npasaeHHslx yraos (cm. § 10). Ulpr uaneceHun rjaBHBIX CEUCHWI
ONTHYECKOH HHAHKATPHCLI NMOMPaBKH He BBoasATcs [24, ¢. 232].

Buectn nonpaBky * — 3T0 3HAYHT BBIYHCIAHTL HCTHHHBIH Vrod o
B [penapare mno yray f, usmMepeHHomy Ha croauke (puc. 9). Mcrun-
HBIIl YTOJ BBIYHCJSIOT, HCIOJL3YS 3aBHCHMOCTL ME#IAy INOKasare-
JSAMH NPEJOMJIEHHS CPel H HanpaBjenueM B HHX Jydell: Ay/ne=
=sin f/sin @, oOTKy1a sin = (n¢/ny)sin .

Tipumep ¥Yron B, uamepenunit no sonmycy aumba ocu =50 (coorrer-
CTBEHHO, HampHMep, BHIXOAY ONTHYECKOH ocH), ny=189, n.=1516, nc/ny,=08.

sin @=0,8 sin 50°=0,8-0,766=0,6128; otkynra c«t=237°48".

[Tpoure MoxKHO OMpeAeNHTh YroJ ¢ rpadguuecKHd, NoabL3ysach LHa-
rpammoit @enoposa.

. HOHPHBKH HaJ10 BHOCHTH B TeX cayyadx, Korjia pasHHIA MexV nokasa-

TEJSMI INPCTOMJCHHS HCCJAeAYeMOro MHHepala H CerMeHTOB cocraBaser Oogee
0,04 -0,05, Tax xak npH Meubllell pasunue BBeJEHHE [ONPABOK CYLIECTBEHHO
He OTPAaKaeTes Ha pe3yabTaTax M3MepeHHil.
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Juarpamma Peaoposa aas onpeneneHus
HCTUHHOTO yria HaKJaoHa

E. C. ®enoposuim B 1896 r. 6euia cocTaBieHa guarpaMva Adas
onpejeseHHss HCTHHHLIX YIVIOB HakKJIoHa BOKpyr oceit [ m H (puc.
10). Ona mpexcrasasier co6oif KBajipaHT, pa3fieleHHBI BHYTpel-
HAMHE KOHIUEHTPHYCCKHMH OKDYXKHOCTSIMH, CIVIOWIHBIMH H IITPHXO-
BBIMH, TIPOBeNeHHBIMH paxuycamu 1,00; 1,02; 1,05; 1,07; 1,10;
1,12; 1,15; 1,17; 1,20 u nanee mo 2,00 uepe3 snavenns, yBeAHUHBalo-
muecs Ha 0,05. TH paauychl COOTBETCTBYIOT OTHOLIEHHAM MOKA3d-
Teseil TPeJIOMJIEHHS MHHEpaja H CerMeHTOB.

Hanee auarpamMa pasjesneHa pajgHycaMH, NPOBeIEHHBIMHA Yepe3
1°. Jlas mpakTH4ecKoil paboTH HCNOJb3yeTcss He BeCch KBAAPaHT,
a cextop B aHanasoHe oT 5—10 10 55—60°; HaKJIOHBI BOKPYT ocei
H u I nox yraom Goabumie 60—65° He MOTYT MPOH3BOAHTLCHA, TaK
Kak mwaud cradoBuTcs HeBmammuM. [Ipu yraax, Mensmmux 5°, Bu-
JUMBIH  yrol TNpakTHYeCKH He OTJHYaeTcs OoT HeTHHHOro. J[las
yA06CTBA IMOJB30BAHHS KBAaJAPAHT pasjeleH TakikKe TOPH3OHTA/L-
HBIMH JIHHHAMH, MPOBEJCHHBIMH Uepe3 Kajjble 5° BHEIIHeil OKpy#-
HOCTH. ‘

HOuarpammoii Pepoposa noabzoBaThes yaobHee Bcero cnocoboM,
PACCMOTPEHHBLIM HHJKe Ha KOHKDETHBIX MpHMepax, H306parKeHHBIX
Ha puc. 10.

Nprmep 1. Yron Pp=>55" (yron maknoHa BOKpYr OCH /, COOTBeTCTBYIOLLHIL
BHIXOAY onTH4eckolt ocu), Aw=165% n.=150. Onpeacaene HCTHAHOrO Yraa
o ararpamve PegopoBa MPOH3IBOAHTCA CAEAYVIOUIHM 06pa3om.

1. Or 55° na BHeumneli OKPYXKHOCTH TepeABHraloTes MO pagHycy A0 mepece-
HEHHS © OKpYKEOCThIO 1,65 (cOOTBETCTRYWINEN NOKA3aTeMo npenoMaeHHs MHHe-
pana) u moaydaoT TOuky [.

2. Or rToukn / HepeABHralTes BIPABO MO TOPH3OHTAMLHOI JHHHH A0 Tepe-
ceuenust ¢ OKpPYXKHoeTHIO 1,50 (cooTseTcTmyromell NOKaszaTemo NPEIOMICHHS Cer-
MEHTOB) H TOJy4aoT TOYKy 2.

3. Or Toukn 2 mepeABHraloTCs BHOBL MO PagHyCy J0 MNepecedeHdss ¢ BHEII-
Helf OKPYKHOCTBIO AWArPaMMbl, Ha KOTOpONl W MNOAY4YajoT 3HAYEHHe HCTHHHOTO
ymaBO'a. B namnom mnpuvepe on pasen 48° oTcuernl GepyT ¢ TOYHOCTHIO
Ao 4

Mpumep 2. Tipu nsmepennn 2 v 0IHOMY BBIXOAY ONTHYECKON OCH COOT-
BeTcTBYeT oTcuer no JaumGy ocu [/ 40°, apyromy — 340° (1. e. 20°), n.=1,70,
fMe=1,55. B naHHOM npHMepe HCTHHHEIE YL ONPelensiOT No O6GOHM BHAHMEIM
yraam — 40 n 20° —n pasun coorBeTcTBeHHO 36 1 18°% 2 v=36+18=54"

OGa mpuMepa B3ATHl JJA CJAyuaeB, KOTJla NOKasaTesb NPEJOMJEHHS MHHe-
pana Goabitle noxazaTesn NPEJOMJEHHS CETMEHTOB, OTH COOTHOUIEHHS BCerjga
BHIPOJAHEE, TAR KakK NpH HUX BHIHMBIH yrosa 6Goaplic HECTHHHOTO W MOMXHO Npo-
H3BOAHTL GOJbIUIME HAKAOHBI BOKpyr oceit [/ u H. FEcan cooTHomenuss OyAVT
o6patHhiMH, TO BHAHMBIH YroJ, MoayicHHEH 10 JHMGaM YKasaHHHX ocelf, Halo
YBEAWUHTH; AJS  3TOTO NPOH3BOAAT  pPAcCMOTpPeHHEIE BHIIE OHEpallii  Ha
nnarpla.\me @e1opoBa B HalpaBJelHH, NPOTHBONOJOMKHOM YKasaHHOMY Ha
pue. 10.

* TMokazateas npesoMJeHHA H3yYaemMoro MuHepada Geperca B3 talJaui
€ TOUHOCTBIO [0 BTOPOrO 3HaKa;, cCJH H3ydaeMbiii MHHEpPaJ HEeHIBeCTCH, TO €ro
NoKazateas NPeJoMIACHHST ONPeACIAeTed HMMEPCHOHHBIM METOLO0M.
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laasa []

OCHOBbI HCCJIEJOBAHHA
KPHCTAJIJIOB
DPEJOPOBCKHM METOAOM

§ 5. MPHHLU KBl PABOTbI HA YETbBIPEXOCHOM
PEJIOPOBCKOM CTOJIHKE

Kpucraaiorpadguueckne M KpPHCTaJNI100I-
THYECKHE 3JleMeHTbl B KpHcTajie Gjarojapsi BpaLleHHIO BOKPYT
ocefl CTOJIHKA MOXKHO COBMEULATD ¢ ONpPeAeeHHBIMH HANPaBICHHAMH
npubopa — MJIOCKOCTHIO CHMMETPHH MHKPOCKONA, OCAMH H ILJIOCKO-
CTAMH CTOJHKA. ['1aBHeHIIMMH KpHCTadorpaguyeckKuMu 3JeMel-
TaMmH, HYXHBIMH /I JIHaTHOCTHKH MHHEpaJoB, SBJIAITCA MNJOCKO-
CTH CMAHHOCTH H OTAEJLHOCTH, TpaHu H pebpa KpHCTa/aa, KPHCTAJ-
JorpagHuecKkie OCH, IIJIOCKOCTH CpacTaHHs, ABOHHHKOBLIE OCH H JP.
K KpHCTa/lJOONTHYECKHM HAlpaB/eHHAM OTHOCATCH [JIOCKOCTH CHM-
METPHH ONTHUYCCKOH HMHIHKATPHCHI OLHOOCHBIX M JIBYOCHLIX KPHCTAJ-
JI0B, OCH ONTHYecKoil nuaunkatpucel Ng, Nm, Np u ontuueckue ocH.

DepopoBCKH METOL LaeT BO3MOMCHOCTL ONIpPeAessiTh B3aHMOOT-
HOWIEHHS  MEXAY KPHUCTA/JIOONTHYECKUMH H KpHcTassorpaduye-
CKMMH HanpapsJeHuaMH H OCOOEHHOCTH ONTHUECKOH HHIHKATPHCHI:
OCHOCTB, YroJl ONTHYECKHX oceil, ONTHYeCKHH 3HAaK M ApP. ITH 0CO-
OGEHHOCTH KPHCTA/NJIOB ONPEIEJSI0T HAa YHHBEPCAJbHOM  CTOJIHKC
06BIYHO TpadHUecKHM NMYTEM NPH MOMOILH CTEPEOCKONHUECKOH mpo-
eKIHH.

B ocuoBy depopoBckoro MeTona N0JOMKeH TeONOJUTHBIN NPHH-
1M1, 3aKJIOUAIoMHKicad B TOM, uTO Jio0as (B npefesax BO3MOMKHBIX
VIVIOB HAKJ0HA) TJIOCKOCTH B KPHCTaJJe BpalleHHeM BOKPYr ABYX
B3aHMHO NepneHAHKYJApHEIX oceil N B H MoxeT OBTb COBMelleHa
¢ TAaK Ha3bIBaeMOii YCTAHOBOWHOH NJIOCKOCTBbIO, KOTOPOM fABJseTCH
OBBIYHO NJIOCKOCTH CHMMETPHH MHKpockona. JIuneiiHble HanpasJe-
HHA B KPHCTAJJe (OCH ONTHYECKOH MHAMKATPHCH, IBOHHHKOBBIE OCH,
KpHCTa/IorpadHyeckKne OCH H Jp.) coBMelalTcs ¢ ocamu [ uan A.

TTocne coBmelleHdst nJOCKOCTeH B KpHCTadle ¢ IJIOCKOCTBIO
CHMMETPHH MHKPOCKONA, a JHHHII ¢ OCAMH CTOJHKa ONpeie/sior
(o auMGaM COOTBETCTBYIONIMX Ocell) WX KOOPAHHATHI; 1O KOOpP/H-
HATaM 3JeMeHTbl KpHcTalla H3obpaxaior B crepeorpaduueckoil
npoexkuun Ha cerke Byanda. Ha 3T0il cTepeocKonnyeckoil npoexkunu
0OBIYHO TpadHuecKH onpeessioT TIJaBHeifillHe KPHCTAJJI00NTHUE-
CKHe CcBoficTBa MHHepaJioB, Hanpumep yroa Ng: [001] nas amdubo-
JIOB M MHPOKCEHOB, OPHEHTHPOBKH OCEH ONTHYECKON HHIAMKATPHUCHI
MOJIEBLIX UINATOB OTHOCHTEJIBLHO CHAfHOCTH, 3JIeMEHTHl JABOHHHKOBA-
HHSA, MJIOCKOCTH OTpavudyeHnss M ap. JIMlL HeKoTophle KPHCTAJI0-
ONTHYECKHE CBOICTBA MHHEPAJOB MOryT GbTh onpejeneHsl Ge3 1o-
cTpoeHust crepeorpadHyecKuX IPOCKUHI; K HHM MOMKHO OTHECTH
onpejiesieHHe OCHOCTH, ONTHYECKOTO 3HAKA OJHOOCHBIX MHHEpaloB,
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pnpelesieHHe yria ONTHYeCKHX oceli B paspesax, NnepreHanKkyJsp-
HBeIX K ocTpoil Ouccekrpuce. Takum o6GpasoMm, pabora CBOAHTCA
K OMHCAHHIO M COBMELIEHHIO KPHCTaJJorpadHyecKHX H KPHCTAJIO-
ONTHYECKHX HalpaBJ/eHHil ¢ MJIOCKOCTAMH HJH OCsiMH cToJuKa. Jlad
oIpeAeeHHsl KPHCTAJJIOONTHICCKHX KOHCTAHT HeoOXOAHMO 3TH Ha-
npaBjeHHsi H300pa3uTh B BHAE cTepeorpaduueckux Npoexkuuii Ha
cerke Byabda.

§ 6. MOCTPOEHUE CTEPEOTPA®HHYECKHX MPOEKLHA.
CETKA BY/Ib®A

Jas rpaduyeckoro u3oOpaKeHHs KpHCTaMIorpadHuecKHX H
KPHCTALJIOONTHYECKHX 3/1eMEHTOB KPHCTAJ/IHYECKOTr0 BelllecTBa NpH
HCCJEJOBAHHAX HA (eIOPOBCKOM CTOJIHKE IO0Jb3YIOTCH CcTepeorpa-
¢uueckumMu npoekunaMu. OHH HamObojee yao6HLI, TaK KaK HA HHUX
He HCKaKaloTcs B3aHMOOTHOLIEHHSI MeKAYy KpHcTasgorpaduue-
CKHMH HanpaBJeHHAMH (HampHMep, YIJIbI MeXJ1y IPaHfiMH) H Me-
JKAY KpHCTalJgorpa@H4YecKHMH H KPHCTAJJIOONTHYECKHMH 3JIeMeH-
taMu. Ilpuniuner nocrpoenns crepeorpadHyecKHX MNPOEKUHH NpH-
BoasTcs B yuebuukax O. M. Auwesneca [1952 ., c. 61—64], I'. M. [lo-
nosa, M. H. Illappanosckoro [1952 r., c. 61—64], H. K. Pazymon-
ckoro [1927 r.].

IT1ockocTh Ha cTepeorpadHyecKkoil npoeKuHH H3o0paxKaloTes ay-
ramu Oojiblioro Kpyra. BeprHkadbible NJIOCKOCTH IPOEKTHPYIOTCS
B BHJIe NPAMBIX JHHHH, NPOXOAALIHX Yepe3 LEeHTP NPOeKLHH, TOPH-
30HTAJIbHBIE TIJIOCKOCTH, COBIAJasi ¢ II0JIIOCOM uepTexa, IPOeKTH-
PyIOTCS OCHOBHBIM KPyroMm InpoekiuH. JImHHH H300pakaiorcs Tou-
KaMmH. ['paHn MOXKHO NpPOEKTHPOBATH MJH KaK IJIOCKOCTH, HJH Kak
MNepneHHKYASpbl K NJIOCKOCTAM (MoJIIoChl TpaHei).

Hns noctpoenus crepeorpaguueckHX npoekuHit npu padore Ha
(e opoBCKOM CTOJIHKe MoJb3yioTed cerkoil Byabga. Tlocneausas
MOJAYYH/IA Ha3BaHHEe 10 HMEHH KpHcrajanorpadga npodeccopa Moc-
KoBckoro yuuBepcurera 0. B. Byanda, koropnlii BnepBhle npume-
HHJI ee ]ISl MPOEKTHPOBAHHA KDPHCTAJJIOB. JTa ceTKa ABJISETCH CTe-
peorpadHueckoil npoekuueil rpaaycuoii cern. Eio moan3yioTes kax
TPaHCIIAPAHTOM, HAKJaJBIBas HA Hee KajbKy MJIH MaToBOE CTEKI0,
Ha KOTOPLIX H CTPOAT cTepeorpaduueckylo MPOeKLHIO HCCJIeLyeMOoro
MHHepaJa.

Cerka Byabda npeacraBaser coboit kpyr paanycom 10 cM, Ha
KOTOPOM uepe3 2° HaHeCeHBI IIHPOTHBIE H MEpPHAHOHAJbHBEIE AYIH.
INo npunuuny nocrtpoenus ona nojgo6Ha reorpaduyeckoil Kaprte
MOJyHIapHii; WHPOTHBIE AYTH aHAJOTHUYHBI reorpacdHyeckuM mapa.-
JessiM, MepUAHOHAJIbHble — Mepuananam (puc. 11). Pasnuua co-
crout B ToM, uto 0° (360%) nomeuied BHM3Y CETKH, COOTBETCTBEHHO
pacnojoxenuto 0° Ha Kpyre n yuuBepcaabnoro crojauka. Jlag yio6-
ctBa paborbl cetka Byanda naxkienBaercs Ha (aHepy HJIH TOJ-
CTHIHf KapTOH; B LIEHTPe CeTKH MOMEILAT MeTaJJHYeCKHH ILIMeHex,
KOTOpPHIH CJAVIKHT LEeHTPoM BpauleHHss auarpammbl. Ha martoBom
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CTeK/Je HJIH KaJbKe, KOTOPBIC HaK/a/blBalOT HAa CETKY NPH IMOCT-
poOeHHH jgHarpamm, OTMedaloT MeCTO HYJs B BH/E YEepTOYKH HJH
CTPEJIKH, UEHTDP CeTKH, d Takke 00BOAAT BHEIWHHH KPYr UPOEKIHH.
Ilpun mocTpoeHHH aHarpaMm Hajao CJAeIuTh, UTOOBl LEHTP CETKH H
BHEIIHHH KPYI NPOEKLHH He CMellaJHCh C HCXOAHOTO MOJOMKEHHS.
IIpu paGore Ha KaubKe 3TO CMelleHHe MOXKeT OBITL 0O8yCJOBJIEHO
TEM, YTO METAJJHYECKHH IUNeHeK, YKpeNJeHHH B LeHTpe CeTKH,
npopeiBaer ee. [l ycTpaHeHHS 3TOr0 PeKOMEHLYETCsl NOJ KaJbKy,
TaM TJe OHA HakaJjblBaeTcs Ha LUNEHeK, NOJKJeHBaTh HeBGOoJAbUIOH
Kycouexk oOhuHON nucueilt Oymaru HIM BaTMaHa.

ITpn nocrpoenun crepeorpapHuYecKHX NPOEKUHH CJAEIYET MOM-
HHTB, YTO pacrojoXeHue jeleHHi Ha ceTke Byabda cooTBercTByeT
PACNoJIOKeHHI0 nedenuil na dgenoposekoM croauke. OcHOBHOR KpyT
IIpoeKUHH ceTKH ByJ/bja COOTBETCTBYET KOJBLY 7 CTOJHKA H IJO-
cKoCTH wnuga, neprneHaukyaspHoi K ocu A. OntHueckasi och MHK-
pockona A u ochb N coBnagawot ¢ meHrpoM cerkd Byuawda. [panye-
Hple JeJieHHs Ha KoJblle n (peJopOBCKOro CTOJIMKA H HA OCHOBHOM
Kpyre cerkH Byaesda coorBercTByloT apyr apyry. Ha kouwue cro-
JHKA HMeeTCs YepTodyKa, [0 paclojoKeHHI0 KOTOPOH H3MepsioTcs
yIibl TOBOPOTa BOKPYr ocH N. DTa yeprouka (MJM CTpPejKa) cOOT-
BETCTBYeT 3HAUKy, OTMeyalolleMy MeCcTo HYJs Ha KaJbKe HJIH Ma-
TOBOM CTEKJe, e CTPOHTCH crepeorpaduueckas npoexuus. OT-
CueThl 110 171 OTKJAJBLIBAIOTCA HA CETKe 10 OCHOBHOMY KpYry Ipo-
CKIIHH.

Och H 1npu OCHOBHOM HOJIOXKEHHH CTOJIHKA COBIAJaeT C BepTH-
KaJbHBIM JHaMETPOM CeTKH, a OTCHETHI MO H OTKJIaAbIBAOTCA OT
LeHTpa cerkd aubo Brnpago, jguGo BieBo. Ilpu 3TOM HAKIOHBEI BO-
Kpyr ocu H, oTCUHTAHHBIE MO MPaBOH AyXKKe, HAHOCATCS OT ILeHTpa
ceTKH BnpaBo. Tak genaercs moToMy, YTo H3yyaeMas NJOCKOCThb TPH
CCHOBHOM IIOJIOXKEHHH CTOJIHKA Oblla HaKJIOHEHA BJEBO H N TOro,
yToOBI COBMECTHTD €€ C IJOCKOCTHIO EHMMETPHH MHKpocKona, Heob-
X0AHMO GbIJIO MOJHATL MPABLIH Kpall cTOJHKA. AHAJOTHYHO OTCUETDL,
B3ATHE N0 JeBOil JYXKKe, OTKAajAblBaloTcs Baeso. Ilpoexknus mnio-
CKOCTH Ha cTepeorpaduueckKoi NPOEKIHH INOKa3biBaeT ee I10J10XKe-
IHe B ITPOCTPAHCTBE IMPH OCHOBHOM IOJOKEHHH CTOJIHKA.

[Ipu 3anucu KOOPAMHAT [ HAKJIOHOB BOKPYr ocu H Heobxo-
AHMO 0003HAYHTh, O KAaKOH ayxKe OBl B3AT oTcueT. DT0 yjaobOHee
BCEro YKa3blBaTh CTPeJaKOil: Hampumep, 3anuch H -« 20° nokassi-
BaeT, UTO OTCYET B3AT 110 JACBOH LYHKKE.

B HekoTOpHX nocoOHAX BMECTO CTPEJKH IOCJ]e YKa3aHHf TpajiycoB NHIIeTCH
«np.» (mpaso) u «jg.» (AeB0) HAH r H [ (COOTBETCTBEHHO HEMElKHM cJ0BaM
rechts u links).

IIpu ocHOBHOM TOJIOMKEHHH CTOJMKA OCh [ coBnajaer ¢ rOpH3OH-
TaJbHBIM JIHAMETPOM CETKH, a OTCUeTHl MO HeH OTKJAaALIBAlTCH 10
BepTHKAALHOMY AuaMmerpy cetku: oT 0 xo 90° or ueuTpa CeTKH BHHS,
K «l0xHOMY nojiocy»; or 0 (360) mo 270° or uenTpa ceTkH BBepXx,
K «CEBEPHOMY IOJIIOCY>.
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Tlpu npaxkTHueckoil paboTe nakiaouu Bokpyr oceit [ u [ obpiuno
pe npesbiwaloT 55—60°, Tak kak npu OGOJBLIMX Yraax Hak/OHa
LR CTAHOBHTCS HEBHIHMBIM.

Ha cetxe Byanda (cm. puc. 11) gama cxema namecenus KOOp/H-
gar (OTCUETOB 1o ocAM CToAHKA). Jliobas mIoCKOCTh HJIH JIHHHA
B KPHCTaJlJI€ 110 COOTBETCTBYIOUIHM KOOPAHHATaM MOXKeT OblTb H300-
paxeHa npH momouwu cerkH Byabpa B Bujie crepeorpaduyeckoii
NpOEKIHH.

Yrobnl H300pasuTh Kakyw-anb0 MJAOCKOCTL KpHCTad/ja B BHJE
crepeorpaHyYeckoil NpPOEKLHH, ee Haj0 NOBOPOTAMH BOKPYr OCEil
N u H CcoBMECTHTL C INIOCKOCTBIO CHMMETPHH MHKpockona. Iloay-
yeHHbIE KOODIHHATH, uHTaeMble 1o JumbaMm 3THX ocefi, 6yayT Xa-
pPaKTepH30BaThL NOJOXKEeHHE JaHHOH IJOCKOCTH B KpHcTanle, KOTO-
poe OHAa MMejla NpPH OCHOBHOM TOJOXKenud croiuka. [lo stum Ko-
OpAMHATAM H CTPOHTCH cTepeorpaduyeckas NpoekuHs 3Toli mnjioc-
KOCTH.

Jluueiinble nanpapjeHHsi B KPHCTaJJie COBMEULAlOT HJH C ONTH-
4ecKoil ocblo Mukpockona A HiaH ¢ ocblo CTOAMKA [ nyTeM coBMe-
LWeHHs NepHeH HKYIAPHLEIN K HHM IJIOCKOCTell ¢ YCTaHOBOUHOM
IJIOCKOCTLIO MHKpOCKonma. B 3aToM ciayuae npoekuuld HCKOMOIO JiH-
HelHOro Hanpas/eHHs HaXOAAT KakK I0JI0C NPOEKIHH JaHHoil mioc-
KocTH. Jlasf Toro uToOLl ONpEeAeNHTh NMOJIOC, HAaA0 OT COBMAaomlLe
€ MepHJAHaHOM JyrH 60JbIIOro Kpyra, NpoeKTHpyolleid Bcromora-
TEALHYIO [LTOCKOCTD, 10 TOPH3OHTANLHOMY AHAMETPY OTJIO0KHTD 90°.
[Moayuennas Touka n GyAeT MOJIOCOM JAHHON MIOCKOCTH. ITOT 110~
Jiioc Gy/ieT NpoeKTHPOBATh HCKOMOE .1HHefHoe HampasjeHHe, KOTO-
POE COBMECTHTCH NMPH AaHHOM MONOKEeHHH ¢ ochlo [ (moJaioc usobpa-
JKaercst TOUKOH HJIH KpeCTHKOM, o0BelelHbIMH KPYXKKOM). YKasan-
HBEIM crmocO0OM HNPOEKTHPYIOTCS OCH ONTHYECKOH HHAMKATPHCH, IO-
JIOCH crnaflHOCTH M pAJ APYTHX JHHEHHBIX HanpaB/leHHH B KpHCTaJl-
Jax. Huxe B kauvecTBe npuMmepa NpHBEIEHO MOCTPOEHHE CTEPEO-
rpaduueckoil NpoeKUHH MNJOCKOCTell crnafiHocTH, a Tak:Ke onpejie-
Jienye rpaHueckHM MyTeM yria Mexay HHMH.

ITocaedosareasrocts pabotel npu onpedeneruu
Yeaa cnatimocTu *

1. Haxomar paspes H3yuyaemMOro MHHepaja C XOPOIIO BhIPAXKEH-
HOIl Tepecexalouieiicss coaiHoCTLI0 H MPHBOAAT €ro K HEHTPY HHTEi.

2. CoBMemaoT NepBYI CHCTEMY TpPELHH CHalHOCTH ¢ MJIOC-
KOCTLIO CHMMeTpPHH MHKpOcKona. JIis 3Toro BpallleHHeM BOKDYT OCH
N Ttpewusku nepBoii CHCTEMbI CIIANHOCTH CTABAT Napallle]bHO Bep-
THKAJbHON HHTH MHKpPOCKONa. 3aTeM HakKJIOHOM BOKpyr ocu H jo-
OuBaloTcs MaKCHMalbHOH TOHKOCTH M YETKOCTH TPellHHOK Chah-

* Ilepen mauaaoM paGoThl CTONHK J0/eH OuTb NPHBeJdeH B OCHOBHOE MO-
Joxenre. Ortcyer 0° (360°) Ha cerke Byuba gomxen ObIThb pacro/ioxed BHH3Y
¥ WsHoro noJoca, 4to eoorserctByer 0° Ha KoJble n1 cTONHKA.
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Puc. 12, Crepeorpaguueckas npoekilnsa mnepBoii cuctembl cnaiiHoctn [—I n ee
nomoe {1. cn. [

Koopauuarst cnafnoctu: [—J] N—30°, H—+20°,

Puc. 13. Crepeorpaduueckasi npoekllHs IJOCKOCTell Nepecekarouleiica, cnaiHOCTH.
Koopaunnatst cnaiinoctn: f—f N —30°, H = 20°; [I—II N —96°, H -+ 30°,

HOCTH; NPH ONYCKaHHH M NOAHATHH Tybyca MHKPOCKONA JIHHHH
CnaiiHOCTH He JOJMKHBEl CMELIATLCS.

3. 3anHCHBAIOTCH NOJYyUYeHHbe KOOPAHHATHI, KOTOPbie YHTAKOT 110
aum6bam oceit N u H. Hanpumep, nepsas cucrema cnaitHocTH HMeeT
koopaunata N — 30°, H — 20°.

4. [lo noayyeHHHIM KOOpAHHATAM CTPOAT NPH MOMOLIH CETKH
Byanga crepeorpaduieckyio NpoeKUHIo nepsoil cHeTeMbl CalHOCTH.
Ilng 3toro MecTo HyJS AHArPaMMBf, OTMedeHnHoe Ha KajbKe nau
MaToBOM cTekJle, coBMemaiorT ¢ orcuetrom 30° na BHellHeM Kpyre
ceTKH; mocje 3toro (He cmemast crpeaxu c¢ 30°) 1o ropusoHTajb-
HOMY JHaMeTPY CETKH BIpPaBo OTKaajabiBaloT 20° u uepes moJyden-
Hywo Touky a (puc. 12) npouepuuBaior Mepuanan / — [, KoTopHIil U
Oyzet crepeorpaduueckoil npoekiued MIOCKOCTH NepBOH crnalHoCTH.

5. K moayuenno#i cnafiHoOCTH HaXOMAT I0JIOC, T. €. MPOEKTH-
pyloT Ha crepeorpadHyecKylo NPOCKLUHIO NeplelHKyaap K IJI0CKO-
cTH cnafinocty. g 3TOro ot ayri GOJBLLIOTO Kpyra, NpoeKTHPYIO-
mel cnafiHocTb, 110 3KBAaTOPYy (T. €. OT TOYKH a Ha puc. 12) oTk1a-
AuBaoT 90° u noayuwawot Touky 1. cn. I, Koropas u Oyner ABAATLCSA
II0JTFOCOM MEepPBOIf CHCTEMBI CriaiiHocTH *.

6. AnajornuHbIM 00pa30M YCTaHABJHBAIOT H NPOEKTHPYIOT BTO-
pylo cucreMy cnafinoctd (Ha puc. 13 oGozuauennoit [1—/I[) u nony-
yaoT noatwoc 7. cn. I1.

* [Nomoc cmafiHocTH MOXHO 0603HauuTh W Kak L cn. Huxe Gyayr ynorpe6-
aaTbest 00a o003HaueHHss, TAaK Kak H TO H JpPyroe 4acTo BCTpedaeTcd B JaHTe-

parype.
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7. Onpeneaslor yroj Mexay IJOCKOCTAMH chnafiHoctd. [das
sToro o6a noJoca NpHBOAAT BpaluenHeM AuarpaMMbl BOKPYT LeHTpa
CeTKH Ha oauy Ayry Ooublioro kpyra. Touka nepecedenHs o0edx
IJIOCKOCTelH cnaffHocTH npH 3ToM OyJeT HaXOJWThCA Ha TOPH3CH-
TaJbHOM JHaMerpe ceTKH Byaba u OTCTOATH OT AyrH 60Jblioro
kpyra na 90° (cm. puc. 13). I'pagychoe paccrosinue MexKAy IM0JIO-
caMu cnafHoCTH COOTBETCTBYET OCTPOMY VIAY CMafHOCTH; B IIpHBe-
JEeHHOM npuMepe oH pasen 60° Ilyra 68 cOOTBETCTBYET TYIOMY Iy
MEeX 1Y IJIOCKOCTSIMU cnaiinocTh, pasHomy 120°. rtor yroa sBiasercs
ponoatenrem xo 180° (60+4-120=180°). Toukn 6 # 8 pacrnoJOXKeHHl
Ha nepeceucHu naockocreit cnaiinoctn [—I u I[[—II ¢ gyroft 6osb-
IOTO Kpyra, COeAHHAILLEH HX MOJIOCH.






