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CraTbsl IOCBsIIIEHA UCTOPUM MPEACTABICHUI 0 (hopMe KPUCTALIMUECKOTO TMOIudaApa U
ero crpykrype. [lokazaHo, Kak MIeH MOSICOB rpaHeil U KPUCTAUIMYECKON peleTKU ecTe-
CTBEHHBIM O00pa3oM BBOISIT OECKOHEUYHOCTH B HayKy O KpHCTaJllaX, BCerla KOHEUHBIX B
npakThKe MUHepajioroB. Ctathst mpuypodeHa K 2000-1eturo co aHs poxaenust [Inuuus Cr.,
385-neturo — H. CreHoHa, 280-netuto — P.2K. I'aton, 180-metnio — I1.T. I'porta, 170-7e-
tuio — B.M. Tonpmmmunra, E.C. ®Enoposa u A.M. lllendnuca. Bce oHu B cBoeM TBOpUE-
CTBE€ MBITAJIMCh OBIAAETh, Ka3aaocCch Obl, 06CKOHEYHBIMU MHOTO00pa3usiMi 0OBEKTOB CO-
IIACHO HaIEeHHBIM MPUHIIUIIAM.

Karoueswie crosa: Inuumit Crt., H. CrenoHn, P.2K. I'arou, I1.T. I'por, B.M. Tompammunr,
E.C. ®Enopos, A.M. lllenduc, mosic rpaHeiil, 3aKOH ITOSICOB, 3aKOH KOMIUTMKALINK, KPU-
crajuiMyeckasi peleTka, MCTOpusi KpucTajiorpaduu
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DTOT ro 60raT Ha I0OWICH, KpyDIble U MONyKpyDible naTel.! Yero crout 2000-1eTHE CO
nHst poxneHust [lmmaust Cr. (23—79)! Janee cnenyiot: 385-netue H. CteHona (1638—1686),
280-netue P.2K. T'aton (1743—1822), 180-netue I1.T. I'pora (1843—1927), 170-netue B.M. l'onba-
mmvuara (1853—1933), E.C. ®énoposa (1853—1919) u A.M. Illendnuca (1853—1928). Kax-
NIl BHEC 3HAUMMBII BKJIaJl B €CTECTBEHHbIE HAYKHU, B YaCTHOCTH, B MUHEPAJIOTUIO U TOT €€
paszneii, KoTopblii O6iarogapss M oopMuics B Kpuctaaaorpaduio. Kaxabiii 3aciayk1uBaeT
OT/IEJILHOM CTaTbU, HO TPYIHO UTO-1100 106aBuTh K Tekctam U. WM. llappanosckoro (1978,
1980). IMompobOyeM yBsi3aTh AesTHUsI HAIIMX TepoeB B HEOOBIYHBIN croxeT. M oH Halimercs,
€CJIM TIOCMOTPETh Ha HUX HEMHOTO OTCTpaHeHHO. Torma MOXKHO BUIETh, UTO BCE OHU TTBITAINCH
YIOPSIAOYUTH OTPOMHBIE MHOTOOOPA3Us 3aHUMABIIIMX UX MIPEIMETOB ITPUPOIBI.

B Ha3BaHWU CTaThU OYEBUIHA TTApaJIJIeNIb C Ha3BaHWEM KHUTHU “O TBEepAOM, €CTeCTBEHHO
conepxaiiemcst B TBepaom” (CteHoH, 1957). OHa HameKaeT Ha AaTy CO JHSI POXACHUS ee
aBTOpAa M aKIEHTUPYET IIABHYIO UEI0 CTAThbU: B COBPEMEHHBIX MIPENCTABICHUSIX O (hopme 1
CTPYKTYp€ KPUCTAJIOB, BCErIa KOHEYHBIX B PyKaX MUHEPAJIOTOB, ECTECTBEHHO COMepXkKaTCs
pasHble 6eckoHeuHOCTU. O HUX OOBIYHO HE yCIIeBaellb CKa3aTh B IOCAAHO KOPOTKUX YHU-
BEPCUTETCKUX Kypcax KprcTtajuiorpaduy 1 MUHEPaJIoruu il reojioroB. Ho o HUX cTouT ro-
BOPHWTh, N060, eClTU KpUCTAIIMYecKasl pellieTKa TpaHCIupyeMa, TO 6eCKOHEYHBIN KOCMOC He

! Nomuio us CTYyIEHYECKOI Mopbl, Kak Ha jekuuu no kpuctamnorpabuu U.U. ladpaHoBckuii 3ameTsi, 4yto
IpeBHMe cunuTaiu oowiesmu 25, 50, 75 u 100 snet, a coBpeMeHHbIe JIIOOUTENIN “CUMIIOCHEB U caTypHaiIuit” (1mo-
CMOTPEB Ha HAc CTPOro) 100aBUJIM NPOYME aThl, OKaHUYMBawoLuecs: Ha 0 (kpyrible) 1 5 (noaykpyrisie). [losic-

HUM, 4YTO CUMITIOCUU U CaTypHaAJIMN — IMHUPIIECTBA C NUOHUCUICKUM aKLIEHTOM...
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rae-To JajieKo, abCTPakKTHO Y MOTEHIMAIbHO, HO B KaXKJIOM KpUCTaJlJIe, KOHKPETHO U aKTy-
aJIbHO. A 3TO OIpeaessieT CTWIb MBIIIUIEHUS OyAyILIEero reojiora: OHO NpU3eMJIEHHO U Orpa-
HUYEHO WJIK CBOOOHO...

MJIMHWHA CT.

“EctectBennas ucropusa” Ilimuansa Ct. — 00 3TOM, MO0 IJIsI ITPOCBEIIEHHOTO PUMJIISIHU -
Ha, yHacJeIOBaBIIeTO0 MUPOBO33pEeHNE TPEKOB, OECKOHEYHO pa3HOOOPAa3HbBII KOCMOC — He
Xa0C, M HalO TIOHSTH €ro MopsaoK. [OpHBIM MoponaM M MUHEpaaaM TTOCBSIIEeHBI IBE T0-
cienHue KHUTM sHUMKIonenuu: XXXVI. Kamuu, ckynentypsl; XXXVII. [IparonieHHbIe
KaMHU 1 U3AeIus U3 HUX. PUMJIsTHe ObLTM MPpaKTUYHBI, HO Bee Xe [TnuHuit CT. mpuMeTus u
HEYTO Oecrnosie3HOe — COBEpPIIeHHbIE KPUCTAJUThI CyTh MHOTOorpanHuku. .M. ladpanos-
CKHUi1 cKa3all OCTOPOXKHO: “Y IpeBHUX aBTOPOB KpUCTATMYECKe (POPMBI MHOTOTPaHHUKOB
o4ty He ynmomuHarorcs. Jlaxe B <...> “EcrectBeHHOoM nctopun” [nuHus <...> ynmotpeorsi-
IOTCSl JIMIIb JJAKOHUYHBbIE U HETOUYHbIE BMUTETHI: 30JI0TO U aaMa3 — “4eThIpeXyroyibHbie”,
TOPHBII XpycTanb — “iecTuyroibHblii”” (IladpanoBckuii, 1956, c. 213).

Bot 3tnt onmucanmsa B nepeBone B.M. CeBepruna: “Anmas. <...> [Ipu Dragkux cBOMX IIie-
CTHU CTOPOHAX OKAHYMBAETCS 3a0CTPEHUEM, B IBYX IPOTUBOITOJIOXHBIX KOHIIAX KakK ObI 1Be
KerJId COEOUHSIOTCS BMecTe Hamboliee MIMPOKUMU CBOUMM miockocTsamu” (Ilnumuuit Cr.,
1819, c. 4). “AMdwuraH. <...> Haxonurcs B Toit yactu MHauM, rae MypaBbu BHIKAMNbIBAIOT 30-
JIOTO, Y TlIe OH MOAOOHO 30JIOTY HAaXOMUTCS YEThIpEyroJibHOTO Buaa” (Tam ke, c. 28—29).
“bepmn. <...> Bce 6epuyuIbI, TI0 TOMBICITY XyTOXHHWKOB, ITOJTUPYIOTCS B BUE IIECTUYTOJb-
HUKOB. <...> HeKoTopble TyMaloT, YTO OHU YK€ POMSTCS yriaoBaTblie” (Tam Xe, c. 68—69).
“TopHbrii xpyctansb. <...> [loueMy OH poauUTCs IIECTUCTOPOHHMI, ceMy TPYAHO HAWTU MpU-
YUHY, TeM 0oJiee, UTO M KOHIIbI He OAWHAKOBBIN BUI UMEIOT, U IJIAAKOCTh OOKOB CTOJb CO-
BepIlIEHHA, YTO TOTO HUKAKUM MCKYCCTBOM IPOM3BECTH HE MOXHO” (TaM Xe, ¢. 116—117).
31ech elle HET HayYHOM MBICJIN, HET JaXke SMIUPUIecKoro o6oomeHust. Ho B KoHcTaTanum
MTOJIUBAPUYECKUX (POPM COBEPIICHHBIX MPUPOIHBIX KPUCTAIIIOB Yepe3 YKa3aHue UX aTproy-
TOB (rpaHeii, peoep u BepiunH) [Inumnaumit Ct. ObLUT IEPBEIM.

H. CTEHOH

Pa3Be B mocieqHe murare He TTPO3BYYas BOIIPOC O POpMe U IIPOUCXOXKIESHUN TOPHOTO
xpycrans? Ha 16 crojieTnii oH 3a HEHagZOOHOCTHIO KaK ObI rpornai. Ho HEBO3MOXHO, YTOOBI
OH HE BO3HMKAaJI BCIKUI pas3 TaM, ra€ pyaoKoIlbl HAaXOAWJIN OTPaHCHHBIC KPpUCTAJIJIbl, TO €CTh
B CaMbIX Pa3HbIX YaCTIX CBeTa. A OTBET B Hay4HOI (popMe ObLI JaH B 1669 r. B TpakTare “O
TBEPIOM, ECTECTBEHHO conepKaiemcs B TBepaoM” (CteHoH, 1957) u Jier B ocCHOBaHUE TeHe-
TUYECKOI MUHEPAJIOTUY Y MUHEPaJIOTMYecKoi Kpructauiorpadu. Mbl IMeeM B BUILY UIICIO
0 TOM, YTO MUHEPaJIbl PacTyT MOCIeIOBATEIbHBIM HAJIOKEHUEM CIIOEB, 1 1-bIii sMITMpUIe-
CKHUi1 3aKOH KpucTaorpacuu O MOCTOSTHCTBE YIJIOB MEXIY COOTBETCTBEHHBIMU TPAHSIMU
KpUCTaJUI0B ogHOTO Buaa. beckoHeuHoe pazHoobOpasue popm KpuctauioB H. CteHoH Kiac-
cudUIIMPOBAIT YK€ TEM, UTO COOTHEC UX C MUHEPAJIbHBIMU BUIAMU.

P.X. TAION

P.2K. Taromn cnmenan BaxkHBIN 1Iar UMEHHO B 3TOM HampaBJICHUHU, 3a/JaBIIMCh BOIIPOCOM:
KaK BO3MOXHBI CTOJIb pa3Hble (DOPMBI Ha KPUCTA/UTaX He TOJIBKO pa3HbIX, HO M OMHOTO Buaa?
B utore — cTpoitHast Teopust 0 IEPBUYHBIX M BTOPUIHBIX (POpMax, BIiepBbIe alle/UTMPYIOIast
K TIEpBO2JIEMEHTaM, TO €CTh CBsI3bIBatolasi ¢opMy U CTPYKTYpY Kpuctaiia. [lepBuyHbIe
¢dopMBbI ITOTYYaIOTCs AeJeHUEM KpUcTala 1o CHaMHOCTU 10 “UHTEeTPUPYIOIIUX MOJEKYI”,
BTOPUYHBIE — HAJIOXKEHUEM MX CJIOEB Ha TIepBUYHBIC (DOPMBI COTTIACHO “Teopuun yObIBaHUS .
KoHuenuus coyeranace ¢ ero ke “3aKoHOM pallMOHaJIbHbBIX OTHOIIICHU ITapaMeTpoB” U 3a-
MpeTwia B KpUcTaJiorpacdhuu IUIATOHOBHI ToAeKasap U ukocasnp. “IeomeTpuyeckast Kirac-
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cuduKalus BTOpUYHbIX (popm 110 ['aton BecbMa ciioxkHa. <...> lanee nosisisitorcst 30-rpaH-
Hble 1 naxe 90-rpaHHble (!) KoMOMHaIMKU. Tak KaK KOMOWHAILIMI MOXET CyllIeCTBOBAaTh He-
OrpaHUYEHHOE MHOXECTBO, TO JIMIIb OJaromaps CYAaCTIMBOW CIYYallHOCTH CITMCOK
Ha3BaHWII BTOPUYHBIX KOMOWHAIIMI TT0 YUCITy UX TpaHeil He pa3poccs y ['aron 1o 6ecKoHed-
Hoctn” (IlacdpaHoBckwmii, 1956, c. 225).

Ho 3aMeTtnM, 4TO OH KaK pa3 U XOTeJl OOBSICHHUTH 3TO pa3HooOpasne (GopM, Kaxkyleecs
O6eckoHeyHbIM. Ha kpucrasie Be3yBuaHa oH neicTBUTEIbHO HacuuTan 90 rpaHeit (Tam xe,
c. 223), Tak Benp npuponHbie 48-rpaHHuku orucai u cam M.U. Iladpanosckuii (1968).
Teopus P.2K. I'arou nana noa ynapaMu BHYTPEHHUX (T€OMETPUYECKUX) U BHELTHUX (hU3U-
YyecKux) MpoTuBopeunii. TakoBa Jormka HaykKM, ojlHa TapaaurmMa ycrynuia apyroii. M Bce
K€ 9TO — OCTaBIIIasiCs B UICTOPUM TTOMBITKA OBJIaIcHUS 06CKOHEYHBIM pa3HOOOpa3neM KpH-
crajutmaeckux popM. 3aMeTuM, 9To 2-0ii sammupudeckuii 3akoH P.2K. ['atou OBLT IpUHST He
cpa3dy, a mocjie ero JopaboTKu u oIyoiaukoBaHusl B “Tpakrate o KpucTtamiorpadum”
V. Muiepom B 1842 r. (IlymapoBckuii, 2022).

IL.I. TPOT

I[1.T. IpoTy MBI 00sI3aHBI TEM, YTO OH M3IAJI B cBoeM KypHaie “Zeitschrift fiir Krystallog-
raphie und Mineralogie” ctateu E.C. ®énopoBa, pacripocTpaHUB B MUPE €r0 CUCTEMATUKY U
HOMEHKJIAaTypy 32 BUIOB CUMMETPUH, YCTOSIBIIIYIOCS K Havary XX BeKa IocJe JoJATuxX oope-
Huii. OH xe nepsblit oueHua padotel E.C. ®énopoBa u A.M. Illendauca, npusemiire K
Teopuu 230 MIPOCTPAHCTBEHHBIX TPYIII CUMMETpUM, U pekomeHaoBan E.C. dEnoposa B ba-
BapcKylo akagemuio Hayk. [maBHbie Tpynnl I1.I. I'pora: “TaGiumuyHbIi 00630p MUHEpPAIOB”,
“@usnyeckast kpucrtamuiorpadus” u “Xumudeckass Kpucrajaiorpaduss” B 5 ToMax (CBoaka
KpUCTaJUTnYecKuXx (hopM 1 GU3NUECKUX CBOMCTB HECKOJIILKUX THICSIY BEIIECTB) — MPUBEIHU K
MPU3HAHUIO METOIOB KpucTayuiorpadun B opraHndeckoi xumun. OH Xe “BepHY/I” aTOMEI B
y3JIBI KPUCTAJUIMYECKMX PELIeTOK, nocie paboT M.JI. @pankenreiima u O. bpaBe npencras-
JISIBIIMX CO0OIi aOCTpaKTHBIE TeOMETPUUYECKUE 00pas3bl, U TEM CaMbIM Cejajl KpHUCcTa/Iorpa-
duro pusnueckoii. M36pan uneHoMm (1877) n mouetHbIM wieHoM (1890) MmMnepaTopckoro
CankT-IleTepOyprckoro MUHEpaJorMyecKoro oOIlecTBa, YWIeHOM-KOPPECIIOHAeHTOM KM-
nepatopckoit CaHkT-ITeTepOyprckoit akanemun Hayk (1883) u mouyeTHbIM usieHOM Poccuii-
ckoii akanemuu Hayk (1925). [eno xu3nu I1.I. I'pora — Toxe yrnopsimoueHUE COCTaBOB,
¢opM U CTPYKTYpP OrPOMHBIX MHOTOOOpa3uii HEOPraHMYECKUX 1 OPTaHUUECKUX XUMUYECKUX
COEAMHEHMI, B TOM YHCJIE MUHEPAJIOB.

C umenewm IL.T. ['pora cBsI3aHO U TPOU3BOACTBO MOIUIAPUIECKUX MOJIEIICH, TTONE3HBIX B
o0OyyeHUn Kpucrauiorpadpuu. Mertonuka mperogaBaHus Obula TomaxBadyeHa JleHuWHrpam-
CKMM TOPHBIM UHCTUTYTOM U MOCKOBCKUM YHUBepcuTeToM. McTopust coxpaHuia haMuinm
MacTtepoB: B uHcTutyTe — B.I1. Bynaes, B ynuBepcurtere — M.D. Ileru. “Ilpu yyactuu pa-
OOTHUKOB KpHcTajuiorpacd4eckoii MoaeIbHO MacTepcKoit JIECHUHTpaJCKOTO rOpHOTO WH-
CTUTYTa BO MIaBe ¢ HempeB3oiaeHHbIM MactepoM B.I1. BymaeBbiM co3maercsi KoJaeKiust
MOJIeJIet aTOMHBIX CTPYKTYP KPUCTAIOB M1 My3es <...> (3Ta KOJUIEKIIUS C OOJIbILIUM ycTie-
XOM J€MOHCTpUpOBajach Ha MeXIyHapOIHOM reoJoTMYeckoM KoHrpecce B JIeHUHrpane B
1937 r.). BnocnencrBum Takasi ke KOJIJIEKIMs Oblia BbITTOJHeHa st MHCTUTYTa KpUCTaIo-
rpapun Akanemun Hayk CCCP (IlacdpanoBckwuit, 1996, c. 32). “OrpoMHBIM TOCTHXKEHUEM
DENOPOBCKOTO MHCTUTYTA sIBUJIACh opraHu3anus o nHuimatuse A.K. BonnsipeBa eqvH-
cTBeHHOI1 B HalleM Coto3e 3KCnepruMeHTaIbHON MOAENIbHOI MacTepCKOil, M3TOTOBJISIBIIECH
KPUCTAJUTUYECKME MOJIEIN MPOCThIX (DOPM U KOMOMHALIUI, a 3aTeM C YCIIeXOM MPUCTYTUB-
IIeif K CO3MaHUIO TIEPBBIX MOAEIEH KpUCTAUIMUYECKUX CTPYKTYp. [yIIoit 3TOro nena sBUCs
3aMeyvaTeIbHbIIf MacTep 1 TaJaHTIUBBIA KOHCTPYKTOp-u3o0peTrarens B.I1. bynaes. UM ObL1
CO3/1aH CTelaIbHbIN TTPUOOP MIJIsI BBIMWJIMBAHUS TTOJIU3IPUIECKUX MOJIEJIe, B OCHOBE KO-
TOporo Jiexxaiia heTopoBcKasi uaes 0 AByKPY>KHOM (T€OIOJTUTHOM) TOHMOMeTpe” (TaM Xe, C.
89).
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06 N.D. Iletue ecth 3anucu Ha obopoTtax AByX ¢oTo B apxuse JI.I1. [puropresa, xpaHsi-
memcst B Poccuiickom MuHepanorudeckoM obiectBe: (pykoit J.I1. I'puropweBa) “Ilerin
HNocud DnyapnoBud, crienuaavcT MO U3rOTOBJIEHUIO HUIM(OB U KpUCTAUIOTpaduIecKux
Mozaeieit, obu1 mpenapatopom y I1. I'pota B Mronxene, B Poccuio ero BBe3 akan. B.M. Bep-
Hajackuit, MHOTO JieT padotai B AH nmpu Munepanorudyeckom mysee, ymep B 1942” u (pykoit
N.D. Tletua, nmockonbKy oT nepporo juia) “Petz Josef, geb. 1865 zu Miinchen. Ich war bei
Prof. Dr. Groth von 1888 bis 1899, Akademie der Wissenschaften Peterburg von 1900 bis
1935” (et Mo3ed, pon. B 1865 B MionxeHe. I 6buT IIpu Tipodeccope, okTope Ipote ¢
1888 mo 1899, npu Akanemuu Hayk B [letepOypre ¢ 1900 no 1935 — miep. ¢ HeM. aBT.).

Henpexonsinyro BaxxHOCcTh HaunHaHud [1. 'poTta mokasbIBaeT clieAayrollee MMICcbMO U3 ap-
xuBa [.I1. I'puropsesa: “20.02.1968. 3aBeayronieMy Kadenpoit MuHepaaoruu. S cibliana,
YTO Mpu BaleM WHCTUTYTEe MMEIOTCS MacTepCKHe, U3TOTOBJISIONINE KpucTauiorpadude-
cKue Momaesn. TeXHUKyM NBaXKIbl 3alpalliiBajl WHCTUTYT O BO3MOXHOCTU MPUOOPETCHUS
3TUX MoJeJieid, HO OTBeTa He TocTynaao. MoxXeT ObITh, 3TH MacTepCKHE YKe TUKBUIUPOBA-
Hb1? Sl ipocTo He 3Halo, Kyaa ele nucatb. Cuntasi, uro Baia kadenpa, 6e3yciioBHO, B Kyp-
ce mena, s Mo3BoJinja cebe oopaTuThes JMYHO K Bam ¢ mpock00ii COOOIIUTD, CYIIECTBYIOT
Jm y Bac Takue Mactepckue u ux agpec. [IpuHolry nusBuHeHus1 3a 6ecriokoiictBo. C yBaxe-
HueMm (moanuck). Moii anpec: PoctoBckast o6i1., 1. HoBouepkacck, yi. Pepomtoniun, 51, I'eo-
JIOTOpa3BeHOYHbBII TEXHMKYM, KaOMHeT MuHepaioruu, Jlesamresoit U.1.”.

MTak, HampammBaeTcsl BBIBOI: KaK YTOMHO GOJIBIIOE MPUPOTHOE MHOTOOOpa3ue Bcerna
yIaeTcsi OpraHM30BaTh B HEKOTOPYIO cucTeMy. Tak, st (hopM U CTPYKTYP MUHEPAJIOB UMe-

eM: 3 Kkateropuu, 7 CMHTOHMIA, 47 IpocThIX hopM, 32 TOYeUHbIe IPYIbl cumMeTpun Tecce-
na—Tagonuna, 14 pemerok bpase, 230 nmpocTpaHCTBeHHBIX rpynn cumMmerpun MEnopona-
Ilendauca... Conucok KOHCTAaHT MOXHO HNPOAO/KuTh. OH pamyeT, n00 TOBOPUT O (yHIa-
MEHTAJILHOCTU Hallleii Hayku. Tak 4To ke, Besikasi ¢hopMa KpucTajia (C TOUHOCTBIO 10 ABU-
>KEHUSI TpaHeil B1oJIb HOpMaJieil Uiy 10 KOMOMHATOPHOIO TUIIA, UMesI B BULY ITPUHILIUIT AUC-
cummeTrpumn Kiopu) u cTpykTypa (Mayoit necdopmaiiveit yrjaoB v rapaMeTpoB, UMesl B BULY
3akoH npeaeiaoB MénopoBa—IpoTa) cBOAMMA K OMHOMY U3 KOHEUHOro yuciia Tunos? IMoka-
JKeM, UYTO B HAIIIUX MPEICTAaBICHUSIX O MUHEpaJlaX €CTh U HEeyCTpaHUMbIe 6ECKOHEYHOCTH.

B.M. I'OJIbAIIMUAT

B cBs131 ¢ 3TUM UMeHeM BCIOMUHAIOTCS (pyHIaMeHTaIbHble CBOAKU “MHIEeKChl KpUCTaI-
Judyeckux (popM MuHepasioB” B 3 Tomax, “Kpucramiorpadudyeckue Tabauiibl yrjaoB” u “At-
Jlac KpucTtajmndeckux ¢opm” B 18 Tomax (1o 9 ¢ pucyHkamu u onmcaHusiMu). [locnenHue
uznaBaguch ¢ 1913 o 1923 rr. 1 cBUIETENbCTBYIOT O TUTaHMYeCcKOM Tpyne. Ho nanee peub
MIOMIIET O OIPYyroii pabore.

17.VII1.91 aBTOp mocnan nucekmo M.U. HlappaHoBckomy ¢ npenyiokeHueM nepeBecTu 1
u3nath K oouneo B.M. lNonpaimmuara ero Hatypdunocodcekyto kHury (Goldschmidt, 1921)

u3 ¢ponna A.E. ®epcmana B 6ubnmnoreke Konbckoro HII PAH.? B nucbme ot 27.1X.91 Ha-
CTaBHUK He IPEMUHYJ 3aMeTUTh, uTo 140 1eT — He ro0uiei, a Kpyrjas aaTta, U COOOIINI,
4yTO “B LIEJIOM Psilie CBOUX OUYEHb PAHHUX CTAaTeil LIMPOKO MOJIb30BAJICS €0 3aKOHOM KOM-
Mkauuii <...> B 4aCTHOCTH, B <...> HMCTOJKOBAHUSIX OKPYIJbIX (DOpM ajiMasa”, 4To rnepe-

2 o E.C. ®énoposa ux 6610 6, B paclIMpeHHOI KpucTajutorpaduu, y3aKOHUBILEH KBa3u-KPUCTAJUIBI U (ysuiepe-
HBI, HyXHa 8-, 10lIeKa3Apo-uKocasapuyeckas ¢ 8 nmpoctbiMu hopmMamu. OHa He coriacyeTcst ¢ TPAaHC/ISILUSIMU,
HO OIPaBAbIBACT MOBOPOTHBIE OCH 5-TO M MHBepPCcHOHHbIE 10-r0 mopsinkoB. PacumpeHue kpucramwiorpaduun
cTpaHHBIMM (azamMu Hayasoch He ¢ OTKpbITUSl KBasukpuctauioB [l. Lllexrmanom B 1982 r. Eme B 1931 1.
B. T'onbammMuAT BeLIETWT Ha KPUCTAILIAX KAJIaBepUTa HEMHAMLIMPYEMbIE TPAHU U 3aKJTI0YMII, yTo 3akoH P.2K. atou He
yHuBepcayieH. CeromHs 3Tu CTpyKTypbl Ha3bIBAIOTCSI HecopazMepHo MoaynrpoBaHHbIMU ([TytiapoBckuit, 2022).

Tlo okoHuanuu MockoBckoro yHuBepcutera A.E. ®epcmaH NpoxXoaus CTaXUpoBKy B [leitmensbepre y
B.M. lNonpammuara, KOTOPBIH 3aTeM BCIO KMU3Hb MOChUIAJ YYEHUKY CBOM KHUTH, OCEBIINE B OMOIMOTEKE Hayy-
HO-HCCea0BaTeNbcKo 6a3bl “Tuerra” B XubuHax, HeiHe — Konbckuii HII PAH.
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Puc. 1. Hauano u okoHuyanue nucbMa U.U. [lladbpaHoBckoro.
Fig. 1. Beginning and end of the I.I. Shafranovsky’s letter.

BOAUTH KHUTY HE HAaJ0, a CTOMT “HaIMcaTh XOPOIUIYIO CTAaThlO C Mepecka3zoM uiaeil [onbn-
mmuara” (puc. 1).

INMo3nHee kHUra Bce Xe Oblna TepeBeneHa U usdnaHa ¢ npeaucioBuem H.I1. FOmkunHa
(Tonpammunr, 1998). OH OTMETHII, UTO “Ha PACTBOPSIONIMXCS KpUCTAJIIax cephl <...> CUM-
BOJIBI BceX 06€3 MCKITI0UeHUs TpaHeil 1-To 1 2-ro 1 0KoJ1o 60% 3-T0 MpUTYTUICHYS BBIBOISITCS
W3 UCXOMHBIX ITyTeM KoMIumnKaiuu” (FOmkuH, 1968, c. 94—95), uyTo “Ha KpucTallIaX ITUPU-
Ta OTCYTCTBYIOT MPUTYIUIEHUSI 1-TO M YIIOPHO BBLICTYITAIOT MPUTYIUICHHMST 2-TO mopsiaka”
(Ilappanosckuii, 1946, 1951), uro “E.C. ®EnopoB KaK-TO OYEHb OBICTPO MepeLIarHyia’ ye-
pe3 uaeu KOMIUIMKAIUM, HO 3TO “He oTBepraeT <...> MEepPCHEKTUBHI WIS pa3paborku <...>
HOBBIX 9BPUCTUYECKUX MOAXOTOB”.
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Primarflichen: A . . . . . . . B
Ny=0 - . . . . . - oo = Normalreihe 0.

I. Complication: A - . . C . . - B
N,=0 - . -1 . - oo = Normalreihe 1.

2. Complicationr A - D . C E B
N,=0 - 1/2 1 2 - oo = Normalreihe 2.

3. Complicationnr A F D G C H E J B
N;=0 1/31/22/3 1 3/2 2 3 oo =Normalreihe 3.

Puc. 2. HopmanbHbie paasl (Normalreihe) Ny, Ny u N3 nonyvatorcs u3 N, 3a1aHHOTO MEPBUYHBIMU TPAHAMKU
(Primérflachen) A u B, kommunkauusmu 1, 2 u 3 (Goldschmidt, 1921, c. 7). Ipanu 0603HaYeHBI IATUHCKUMHU OyK-
BaMU, UX CUMBOJIbI — IPOOSIMHU.

Fig. 2. Normal rows (Normalreihe) N, N, and N3 are obtained from N, given by the primary facets (Primérfliachen)
A and B by the complications 1, 2 and 3 (Goldschmidt, 1921, p. 7). The faces are labelled with Latin letters, their sym-
bols with fractions.

ITo X.C. Beiicy, 1osic — 3T0O MHOXECTBO I'paHeil Ha KpUCTaJljie, IIepeceKaronxcs o Ia-
pamienbHBIM pedpaM. Ho B Kakoii ouepenHocTit odpasyiored rpanu? B.M. Tonpammuar u
MBITAJICSI OTBETUTH HAa 3TOT BOIPOC CBOMM “3aKOHOM KOMIUIMKALIUM”, UCIOIb30BaB MaTeMa-

TUYECKYIO CTPYKTYDY, CEeroqHs Ha3biBaeMylo “nepesom IItepna—Bbpoko”.* Eciu nansl 1po-

ou a/b u c/d, To “mMenuanTa” (a + c)/(b + d) Bcerna 3axmoueHa mexay Humu.> B.M. Tonba-
HIMUIT MPUTNKACAT UCXOMHBIM rpaHsiM cuMBoJiibl 0/1 u 1/0. Cpesas ux obiiee pedbpo, noiy-
YUM TpaHb ¢ cMMBOJIOM 1/1. TTosica GBICTPO 3aMOIHSIOTCS MPOMEXKYTOUHBIMY TpaHsIMu. JIist
MOJIyYEHUSI MX CUMBOJIOB O€peM JBE COCEIHME APOOU U ACIUM CyMMY UMCIUTENIel Ha CyMMY
sHameHareneid. Ne 0: 0/1, 1/0 — Ne 1: 0/1, 1/1, 1/0 — Ne 2: 0/1, 1/2, 1/1,2/1, 1/0 — Ne 3:
0/1,1/3,1/2,2/3,1/1,3/2,2/1,3/1,1/0 > Ne 4: 0/1, 1/4, 1/3,2/5, %, 3/5, 2/3, 3/4, 1/1, 4/3,
3/2, 5/3, 2/1, 5/2, 3/1, 4/1, 1/0... (puc. 2). DTH YUCIOBBIC TTOCIECIOBATEILHOCTU (PSIIbI)
B.M. T'oapamMuaT Ha3BaJl TapMOHUYECKMMM, €CJIM OHU IIOJHBI (0e3 IIPOITyCKOB) — HOP-
MaJibHBIMU. Ha pealibHBIX KpUCTa/uiaXx mosica 0oJjiee BBICOKUX, 4eM No 4, MOpsinKOB He
BCTPEYAIOTCS, Ja U B YETHIPEX MEPBBIX OBIBAIOT TMPOITYCKU. B CBSI3M ¢ HAOIIOICHUSIMU
N.N. lladpanoBckoro u H.I1. FOmkuHa 3amMeTumM, 4To Iosica Bce 0oJjiee BbICOKUX MOPSII-
KOB JalOT KPUCTAJITY BCe OOJIbIIIe BO3MOXHOCTEH ISt pacnoyioxkeHus rpaHeit. Ho u3 marte-
MaTHKM BOBce He cienyeT (a ¢pusuky npoiecca B.M. onpamMuar He MOSICHIIT), 9YTO OHU
JIOJDKHBI Peain3oBaThcsl MOCIe0BaTeIbHO U MOAHO. Jlajee HaC MHTEpeCyeT AaxKe He 2TOo, a
1eJiasi cepyst HAUTMIHBIX O6CKOHEYHOCTEH.

[1epBas nmpembsaBaseTCsS 3aMeHOM MCXoqHOTO cuMBoia 1/0 Ha oo 6e3 mosicHeHuit (puc. 2).
Ho npouenypa nmocrpoeHust mosicoB cuMBoJMYHa. CMMBOJIBI He “CKJIabIBalOTCs”, a “B3au-
MoJeicTBytoT”. JInib o6paiasich K ynopsimoYeHUIO Ha YMCIIOBOI MPsIMOIA, MBI “y3HaeM” B
HUX IpoOU: B CUMBOJIE TIEpBOIi TpaHu — Havano KoopauHat 0/1 = 0, B mepBoii MeIUMaHTE —
enuHuiy 1/1 = 1. CumBoa 1/0 Ha KaXXIoM Iare IMopoxXaaeT ouepeTHOoe HaTypajlbHOE YMCIIO,

4 B yects Heme1koro Mmatematnka M.A. IltepHa (1807—1894) u dpaHIy3cKOro 4yacoBIIMKa M MaTeMaTUKa-TI00M-
Test JILA. Bpoko (1817—1878). I1epBblii KCIIOJIB30BAJI €0 B TEOPUH YHCEJI, BTOPOIl — MIPU pacyeTe MepeaaTOuHbIX
YHCEeJ YaCOBBIX MEXaHU3MOB.

Takoe “cnoxeHue” apobeit HEBOJILHO HATTOMUHAET LIKOJIbHBIE YPOKU apu(dMETUKH, OUIMOKHN U TTOCIIEICTBHUSI. ..
Jlyuire cpa3y oTKa3aThCsi OT TEpMHMHA “CJIOXeHUe”, 3aMeHUB ero Ha “onepauuio”. Ecim a/b < c¢/d, To: a/b =a(l +
+d/b)/b(1 +d/b) =(a+ad/b)/(b+d)<(a+c)/(b+d)<(a+c)/(ad/c+d)=(a/c+ 1)c/(a/c+ 1)d=c/d.
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B 1IEJIOM — UX IOCJIeA0BaTeNbHOCTD 1, 2, 3..., TO €CTh MOTEHLIMAIbHYIO (MOSIBJISIIOLIYIOCS 10-
OaBJICHUEM BCE HOBBIX WICHOB) CYETHYIO (3TO €€ UMsl, Mbl KaK Obl CUMTAEM TIPEIMETHI, MO-
cJIeoBaTeNIbHO MTPHUCBAMBasi UM YKCiia HaTypaIbHOTO psila) 6€CKOHEYHOCTh, CaMyIo MaJylo
13 Bo3MOXHBIX. CuMmBona 0/1 mopoxmaeT MmocaeaoBaTeIbHOCTh Ipo0eit, 0OpaTHBIX K HATy-
panbHbIM unciaM. P. TeHon (2013) Ha3biBaeT ux cumMeTpudHbiMU. Yucaa n/1 u 1/n B psiaax
CUMMETPUYHBI OTHOCUTEIBHO 1, HO 0OpaTHBI IO BeanunHe. VX 1mocaenoBaTeIbHOCTH JIydllie
Ha3bIBATb UHBCPCUOHHBIMMU. Cl/lMMeTpl/l‘lelMl/l ObLJIM ObI MMoCJea0BAaTCIIbHOCTU YUCEII n U
—n. P. [eHOH TIpaB B IpyroM: ecjiu Hac 03aJauynBaeT 6eCKOHEYHOCTh 1/0 = oo, KoTopast He
quCcITo (ee HeJTb3sl TTOTYIUTh apu(METUIECKH), TO TTOYEeMY HaM ITOHSTHO CUMMETPUIHOE et

B psnax yuciyo 0/1 = 0 (moayyaemMoe BhIYMTAHUEM JIFOOOTO YrCiia U3 paBHOTO eMy)?6 Cneno-
BaJIo OBI pa3MyaTh IBa HYJISI — KaK Mepy 4ero-imdo u Kak Metapuzmdeckoe “HUITO”.

O1ueHUM, KaK OBICTPO 3aceBalOTCST IPOOSMHU IMPOMEXYTKM MEXAY HATYypaJIbHBIMU YKrCJia-
MU 1/1 1 o6patHbIMU UM 1/n. Eciy KOMIUTMKALMS TPOIOJIKAETCSI HEOTpaHUYEHHO, HOMepa
MOSICOB 00pa3yIoT CUETHYIO OeCKOHEYHOCTh 1, 2, 3... Yucno rpaneii B mosice Ne # paBHo 2" + 1
(HaxoaMTCs KaK CyMMa MepBBIX YWISHOB reoMeTpudecKoii mporpeccuu). CumBon 2" HacTopa-
KMBAET, B TECOPUU MHOXECTB OH OYeHb BakeH. JIJ11 MHOXeCTBa ¢ n 3jaeMeHTamMu 2" — 310
MOILHOCTb “6yJieaHa”, TO eCTh MHOXKECTBA BCeX ero moaMHoxecTs.! Ecim n — cueTHast Gec-
KOHEYHOCTb, TO 2" — KOHTUHYYM, HallpMeEpP, YUCIIO TOYEK Ha TPSIMOIA, TNIOCKOCTH, B TIPO-
crpaHctBe... (KanTop, 1985). Heyxkxenmmu B cxeMe KOMIUIMKAIIMKU KpoeTcst KOHTUHyyM? Her,
XOTSI YMCJIO TpaHeil B ITOsICe NeMCTBUTEILHO pacTeT Kak 2”. Ho oHO Bcerna KOHEYHO, a CYeT-
HOE MHOXKECTBO KOHEYHBIX MHOXKECTB “BCETO JIMIIL” CYETHO.

IIpocnenym 3a YUCITOBBIMU MOCIEIOBATEILHOCTSIMU, ITOPOXKIAEMbBIMU 1IIaraMy KOMILIH-
Kaiuu. Beliiie ormedeHo, uto cuMBoJI 0/1 (4MCI0) TOPOXKAAET MTOCAEI0BATEIbHOCTD YObIBa -
IOIIMX YKcesl 1/n, CXOOSIINYIOCS B TOYHOM MaTeMaTHMYeCKOM cMbIcie K mpeneny 0/1 = 0.
CumBon 1/0 (He 4MCII0) TEHEPUPYET TMOCJIeI0BATeIbHOCTh HATYpaJIbHBIX yucen n/1, “ctpe-
MSIIITYIOCST K OecCKOHeUHOCTH . Ha HeJTOrMIYHOCTh 3TOTO BBIPAXKCHMSI TOXKE 0OpaTl BHUMA-
Hue P. [eHOH: Helb3s CTPEMUTHCS K YEMY-TO CTOJIb HESICHOMY, “4TO OOJIbllIE JIIOOOTO Harme-
pen 3amaHHOTO Yyuciia”. DTUM pa3HooOpa3ue He 3aKaH4YMBaeTcs. MOXHO MoOKa3aTh, YTO K
TpeleiaM CXOISTCSI TOJBKO “aJIropUTMIYEcKHe” ITOCIeNOBaTeIbHOCTH AP0o0eii, B KOTOPHIX
KaXIbli HOBBIN 4YJIeH, HAYMHAsI ¢ HEKOTOPOIo, B OUEPEAHBIX KOMIUIMKALIMSIX B3auMOeii-

CTBYeT TOJIbKO C JIEBbIM WM mpaBbiM.® MHaue uuciioBasi MoCIen0BaTeIbHOCTh HE UMEET
mpeaeiia UMEeHHO M3-3a HeIloC/IeJOBaTeIbHOTO (IIPHITAIOIIEeTro TO BICBO, TO BIIPABO) OUYepel-
Horo mara. Mrak, kommummkauuu B.M. TonpaimMuaTa mopoXaaloT IMTOTEeHIMAIbHBIE CUYeT-
Hble OECKOHEUYHOCTU B ¢popMe TapMOHMYECKUX IMOSICOB Ha KpUCTAJLIaX M OTBEYAIOIIMX UM
CXOASILMXCS U PACXOASIIMXCS MOCIEA0BATEIbHOCTEN pallMOHAIbHBIX IPOOEi.

E.C. ®EJIOPOB U A.M. LIEH®JIUC

B dyHaaMeHTabHOI TeOpUM KpUCTaia 6ECKOHEYHOCTD MPUCYTCTBYET aKTyalbHO, TaK
Kak Jobasi TpOCTPaHCTBEHHAs! TPyMIia CUMMETPUU COACPKUT TPAHCIISIIIUIO Ha KOHEUHYIO
BenmuuHy. Kak mo6ast oreparisi CMMMETpUM, OHA JOJKHA COBMeIIaTh €ro ¢ coboit. A 3To
BO3MOXHO JIUIIb U1 0€CKOHEYHOro Kpucramia. B 1o0oM perepe pelieTku TpaHCISIUN

6 Euwie Gosiee oGecKypaxxMBaeT reoOMETpUYECKOE MPeoOpa3oBaHe — MHBEPCHSI OTHOCUTEIBHO OKPYXXHOCTH (ce-
pBbI), KOTZIa BECh MUP CHAPYXXU OTOOPaXKaeTCsi BOBHYTPb, MPU 3TOM BCst GECKOHEYHOCTb — B €€ LeHTP. YTOObI co-
GJIIOCTH TOTOYEYHOE COOTBETCTBUE, MATEMaTUKK TOBOPSIT O OECKOHEUHO yIaJleHHOM Touke. Het myratoliie HeoOb-
SITHOM GecKOHEeYHOCTH. EcTh GECKOHEYHO yalleHHasi TOYKa, MHBEPCUOHHO-CUMMETPUYHASL LIEHTPY OKPY>XKHOCTH
(cepsr). K Heit MOXHO UATHU BIOOJIb JIIOOOTO paauyca, Bce MyTH BeAyT K Heil. Yl 3To HaBs3bIBAET KOCMOJIOTUYE-
CKOE TIPEICTaBJIeHUE O 3aMKHYTOCTH MIPOCTPAHCTBA 6€3 TOro Jaxe, YTOObI MPUAATH eMY KPUBU3HY (HU3UUECKUMK
NeICTBUSIMU Macc, 3apsiIioB...

DTO paBEHCTBO ONMUPAETCsI HA OUHOM H])lOT(bHa, a jIMEHHO, CyMMa ero KOo()QULIMEHTOB, TO €CTh COUCTAHUMH U3 1
1o 0 (IycToe MHOXECTBO), 1, ..., #, pasna: C,, + C,, + ... + C,, = (1 + )" =2".

OHM MOPOXIAIOT YUCIOBBIE MTOceoBaTeIbHOCTY DPUOOHAYYM B YMCIUTENSIX U 3HAMEHATesIX 1po6eit, npuyeM
T€ U IpyTUe CBS3aHbI MEXIY cO00il. DTO MHTEPECHBII pa3/ies TEOPUH YUCeI.
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BIOJIb Oceli (B 00€ CTOPOHBI OT Havajia) NaayT MOCAea0BaTeIbHOCTH LIEJIbIX Yrce ... —3, —2,
—1,0, 1, 2, 3... — cueTHbIe 6ecKOHeYHOCTH. Ellle omHa 66CKOHEYHOCTh BO3HUKAET B CBSI3U C
MOHSITUEM BJIEMEHTapHO siueiiku Kpuctaia. CTpost ero BOKpYT Hayajia KoopAuHaT Tocjie-
JOBaTeJIbHBIMU O0OJIOUKAMU sSYeeK, IPUMBIKAIOIINX IO IIEeJBIM TpaHsIM (3XO TeOopuu
P.2K. T'aton), TIory9rM CYETHYIO ITOCIEO0BATEILHOCTE 000I04eK (1, 2, 3...), B KaxXIoil — KO-
HEYHOE YMCJIO sTYeeK, BMECTE — CHOBA CUETHYIO OECKOHEYHOCTb.

PaccmarpuBas B mociiegHeM IMpuMepe HaJToXXeHUe TTOCIeTOBaTEIbHBIX 000109eK KaK MO-
nenb pocTta Kpuctauia (B cmbiciae H. CteHoHa), TOAyYMM MOTEHUIMATBHYIO, HE OTpaHUYeH-
HYIO B CBOEM CTaHOBJIEHMM 0eCKOHeYHOCTh. Ho TeopeTuko-rpymioBoe npeobpa3oBaHue pe-
IIETKU, coaepKalliee TPaHCISIIMIO, COBEPIIIAEeTCsl B CO3HAHWY MTHOBEHHO U He MPe/IoiaraeT ee
“mopactaHusi” paau TOTO, YTOOBI HEKWI (pparMEeHT COBMECTWJICS CO CBOEi KOIUEM, HaXomis-
1Ieiicsl TOUHO TaM, Tie Hy»kHo. MiHaue roBopsi, B pyHnaMmeHTanbHO# Teopun E.C. @Enoposa u
A.M. lllendauca kpucramt O6CKOHEUEH aKTyaIbHO.

3AKJIIOYEHUE

MpbI nibITAJIMCH TOKA3aTh, YTO B HALLIMX MPENCTABICHUSIX O MHOTOOOpa3UsX MUHEPATIOB U
CTPYKTYpax KpUCTAJUIOB OECKOHEYHOCTU MPUCYTCTBYIOT HE TOJIBKO KaK MeTahopbl, HO 1 KakK
CTpoOro onpenaessieMble JAaHHOCTU. MBI BepUM, UTO TIpUOJIMKaeMcsl K UCTUHE, BpeMSI OT Bpe-
MEHU MeHsisl cTapyio rmapaaurMmy Ha HoByto (T. KyH). A Bce ke cornmacumcsi ¢ punocodcKoit
MaKCUMOM, 4YTO Kpuctajmorpadusi 1 MUHEpaJIOTUsI — HAYKU O TOM, KaKOBBI KPUCTAJUIbI U
MUHepaJbl He “B cebe u mist ceos1”, a “msg Hac” (I I'erens). Y pa3Be He BepHO, 4TO 3a 3TU-
MU “¢peHoMeHaMu”’, KaK Obl IJTyOOKO M BCECTOPOHHE MBI UX HE M3ydaju, MasdaT “Hoyme-
Hb1” (M. KaHT)? MBI OJIb3yeMcsl MAaTEMAaTUKOI, rapaHTUPYIOIIEC CTPOTOCTh OIpEeNeICHUI,
BBIUMCJIEHUIT M caMoro MbllluieHUs. B Heil oOHapyXuBaeM uepapxuio OeCKOHEUHOCTEeM
(T. Kanrop). Ho He monagaem Jin B JIOBYIIKY 3TOro crietrduyeckoro si3bika (JI. Butren-
mteitH)? Mbl BEprMM, 4YTO OH HE MCKaXaeT Hallli MPEACTABICHUSI O MUDE.

N Bce ke, oTKyna 6epyTcss OECKOHEUHOCTH, ecli cKa3aTh 6e3 (dopmyn u yucen? OnbIT

OIMTMCaHUA OIPOMHBIX ITPUPOIHBIX MHOFOO6paBI/Iﬁ KJ1acCuKaMun <3CTCCTB03H3.HI/ISI9 IToKasbIBa-

eT cieaytomee. Mx moHMMaHWe BO3MOXHO JIMIIb B CBETE MPUHIIUIMA, OOBEMITIONIETO BCe
MHOT000pa3ue, HO AMAJEKTUISCKN OTPULIAIOIIETO er0 KaXKIblii MHAVBUA. MneaabHbIN KpH-
CTaJUT — OTPUIIAHUE BCEX PEaTbHBIX KPUCTAIOB: KOHEYHBIX, CTUIOIIHBIX, ¢ (PU3MIECKUMU
CBOIiCTBaMU, BCErla HECOBEPIIEHHBIX, C MHAUBUIYaJIbHON aHATOMMUEH, B KOTOPBIX Uaeal
Juib yraabiBaetcs. M eciiv HaliieH MpUHIIMII, TO 32 HUM CJIEAYyeT YIUBJIEHUE — B Pa3BEPHY-
TOM BHUJIE OH Bcerna OECKOHEUeH U JaKe M30BITOUEH [IJIsl OIMCaHUsI SMITMPUKU, BCErIa KO-
HeYHOI B JJabopaTopuu uccienoBaTens. HakoHell, mocjie pa3sroBOpoB 0 6ECKOHEYHOCTSIX
KaK TIOHSITh, YTO MBI BCETAa JEPKUM B pyKaX KOHEUHBI MUHEPaTbHBIN MHINBUI? A TIPOCTO
TepeceKIINCh B OHTOTeHWYeCKe TPAeKTOPUU — ero M Hama. JIo Toro mepBast y>k TOYHO
ObLJIa HampaBJieHa B 0€CKOHEYHOCTh. I1poao/KuTCst 11 — 3aBUCUT OT Hac...

ABTOp 6naroz[apeH PEUCH3CHTAM 3a BECbMa HpO(l)CCCI/IOHaJ'II)HI)Ie PEKOMCHIAAL U, CIIO-
COOCTBOBABIIINE JIYJIIEMY U3JIOKCHUIO MaTE€pHrajia.

CIIUCOK JIMTEPATYPhI

Tenon P. Hayka yucen. CI16.: Bnagumup Hans, 2013. 270 c.

Toavowmuom B. O xommnukauuu u aucruinkauuu / Iep. ¢ Hem. FO.JI. BoiitexoBckoro, npenu-
caosue H.I1. FOmkuna. Anaturer: MU3n. KHLL PAH, 1998. 69 c.

Kanmop I Tpynbl o Teopu MHOXecTB. M.: Hayka, 1985. 430 c.

9 W3 uncna 610I0roB Ha30BEM XOTsI OBl “OTLIa COBPEMEHHOI O0TaHMUYECKON CUCTEMATUKK ~, aBTOpa KaTeropuit MH-
nuBuaa M Buaa (B Tom yncie MuHepainbHbix) K. Jlunues (1707—1778), 3oomora 3. I'ekkenst (1834—1919), aHToOMO-
nora K. ®abpa (1823—1915). Kcratu, emy B 3ToM rogy — 200 JieT co AHSI pOKIEHUSI.



O BECKOHEYHOM, ECTECTBEHHO COAEPXAILIEMCS B KOHEYHOM 119

Ilaunui Cm. Kas INnuaust CeKyHIa eCTeCTBEHHAs MCTOPUsSI MCKOIMAeMbIX TeJl, IPeoKeHHasl Ha
POCCUICKUIA SI3bIK B a30y4HOM TOpsIIKE, U MPUMEYaHUsIMU JoToHeHHast Tpynamu B. CeBepruHa.
CII6.: Umn. Akan. Hayk, 1819. 364 c.

Ilywaposckuii /I. FO. CoBpeMeHHasl Kpuctajorpadusi: moyie3Ha iu oHa Haykam o 3emue? // Bect-
HUuK MockoBckoro yH-Ta. Cep. 4. ['eonorust. 2022. Ne 1. C. 3—23.

Cmenon H. O TBepIOM, eCTECTBEHHO coaepxkailiemMcs B TBepaoMm. M.: Mzn. AH CCCP, 1957. 151 c.

lllagpanosckuii U. H. K Bompocy 0 cTaTUCTUYECKOM paclpenesieHUM rpaHeil Ha Kpuctamiax //
3BMO. 1946. Ne 3. C. 163—166.

Hlaghpanosckuii . H. PactipeneneHne BTOPOCTETIEHHBIX TPAHE 10 KpUCTALTOrpaduecKrM TosicaM 1
UX MMHepareHeTndeckoe 3HaueHue / Kpucrammorpadus. M.: Metautyprusaar, 1951. C. 245—250.

Hlagppanosckuit U.H. Victopust yueHusi o popMax KpUCTAUIMYECKUX MHOTOTpaHHUKOB / Kpu-
crayutorpacdus. M.: Metamnyprusnar, 1956. C. 213—247.

Hlagpanosckuit U. M. CopokaBOCbMUIPaHHUKM Ha KpucTauiax MuHepaios // 3BMO. 1968. Ne 2.
C. 249-251.

Hlagpanosckuir U.H. Uctopust Kpuctajuiorpaduu ¢ IpeBHENIMX BpeMeH 10 Hadana XIX croje-
tus. JI.: Hayka, 1978. 296 c.

Hllagpanosckuii U.HU. Victopust kpuctaiorpadhuu. XIX sek. JI.: Hayka, 1980. 324 c.

Hlaghpanosckuiit M. H. Kpucrannorpabus B CCCP. 1917—1991. CI16.: Hayka, 1996. 191 c.

FOwkun H.I1. MyuHepasiorus v napareHe3uc CaMOPOIHOM cepbl B 9K30T€HHBIX MECTOPOXKIACHUSIX.
JI.: Hayka, 1968. 187 c.

Goldschmidt V. Uber Complikation und Displikation. Heidelberg: Carl Winter, 1921. 90 s.

On the Infinite Naturally Contained in the Finite
Yu. L. Voytekhovsky® & *

% Herzen Russian State Pedagogical University, Saint- Petersburg, Russia
bRussian Mineralogical Society, Saint- Petersburg, Russia
*e-mail: vojtehovskijj@herzen.spb.ru

The article is devoted to the history of ideas about the shape of the crystal polyhedron and its
structure. It is shown how the ideas of face belts and crystal lattice naturally introduce infin-
ities into the science of crystals, always finite in the practice of mineralogists. The article is
timed to the 2000th anniversary of the birth of Pliny the Elder, the 385th — of N. Stenon, the
280th — of R.J. Haiiy, the 180th — of P.G. Groth, the 170th — of V.M. Goldschmidt,
E.S. Fedorov, and A.M. Schonflies. All of them in their work tried to master the seemingly
infinite varieties of objects according to found principles.
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