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Bropo# cepin V-ro cemecrpa Ne 9.

BECTHHKD OMBITHOH OH3HKK

H

JNCMeHTAPHOR MATEMATHKH.
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Conepwanie: O mocTpoenidm Ha BepIUHHAXD HapalreJlorpaMHOR cbTu Tpe-
yrorbEuka, nogo6saro qasEoMy. M. Susmuna.— HoBas kpucraxnorpadis. B. Fpazea.
— [onemuka: J[Ba 3ambyaHis mo moBoly pbum PH4 ap1coHa: «3IeKTpOHH H
Temaora», noMbnieHHON BB N 644 — 645 «BBcrEukas. H. A. I'e3exyca. — KEHrm
B 6pOolIOpH, OOCTYDHBLIIA BB peilaknin. — 3axaun NeNe 327 —330 (6 cep.).—
PBmenia 3azaans. N 282 (6 cep.). — OO6psiBIeHIs.

0 nocTpoeHiH Ha BepwHHaXL napannenorpamuod chTH
TPEYroAbHKKa, NOJOGHAr0 AaHHOMY.

M. Sumuna.

§ 1. 3ajaua, pbmenie KoTOpol cocTaBAgeTH NpeIMeTH HacTosmeH
CTATBIl, 3aKJI0YaeTCH BB CIABAYIOIEME.

Ha muockoctn jpaHa c¢bTh mapaJtiaenrorpaMMoBbH, 00pa30BaHHAS IBYMSA
CHCTeMaMH IIapaJlelbHbIXh, DABHOOTCTOAUMXH BB KamkIod cHcTeMb npa-
Mbixs. Tpedyercss HOCTPOHTH TPeYIOIbHHK, KOTOpPHI OBIAB OBl MOZ066
JAHHOMY, H BEDIIAHE KOTOPATO HAXOJHJIACH OBl Ha BEPIIHHAXD JAHHOH c%

Phmenie 3afaul OKasHBAaeTCs OYEHh NPOCTHIMB, ECIH BOCHOIB30
BATHCS KOMIUICKCHHIME HCIAMH H HX'h TCOMETPHYECKEM IPS/ICTABIOHIOM.

BosbMeMB (cM. 9epT.) KaKyo-HHOYAb BepIIHHY cBTH 3a Hat
IpAMOYTOJABHEIXS KOODIHHATH, Oochb OX HAaumpaBEMB IO OHHOR~ H3B HpA-
MBIX'b, IIPOXOTANAXH uepedh ToIky O, a oce OY onpem,m'rca Kakb
nepueHuKyIsAps #3s O Kb IpaMoi OX. Kampoit ‘k\sn.nocxoc'm ch
KOOAARATAME T, Y 6yIeTs cOOTBETCTBOBATS ROMIIJIGRG%%@ MHCIO 2=+ Y,
H 00paTHO. Qo

Pa3zcmorpaMt 3aTBMEB mapalierorpaMMb OPQR, IpHHALIeKANIH
cbTH, BepmuEa P KOTOparo JeXHTH Ha HOJOKHTEIbHOH uacTH ocH OX,
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a BPUHHE Q B R —B% 061acTH HOI0KATEILHHIX® 1-0BH. IlyeTs TOU-
kaMb P B R coorBbreTByIOTH uHCIA:

0,=1 ®H wpy=m-+mni, n>0.

UncaiaME m H 7», Kakb Jerso BAXBTH, XapaKTepH3yeTcs BHAD JTaHHOH Ia-
paJaeaorpaMMHoi ¢cbTH. Bextops, coesmHA0ONIif T0uky O ¢b KakoH-HAGYIb
BODIIHAOH cbrH, ecTh reomerpmueckas cymma Bexroposs OP n OR, To-
MHOKEHHBIXs KaiJBd Ha nbioe umcno. ITosromy kammas BepmmmHa chra
ompeabiaseTcs KOMIIEKCHHIMB UHCIAOMT BHIA

wlx+w2y;
I‘l['h X | y—‘H'I}.HBIH BEIIECTBEHHBISA YHCJA, MOJOKHTEJLHBIA HJIA OTpHIa-

TeAbHHA. CyMMa HIH DasHOCTH ABYXD uHCeAD BHa (1) OyIeThb UACIOMB
TOTO ke BHJA.
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ITocTpOEMB HAa KOOPIHRATHOH ILIOCKOCTH Tpeyroashnks OAB, KO-
TOPOMY JONKEHD OHTH IOT00€HD HCKOMBIH TDPeyroJbHHKSD, M PaCTOIOKAMD
3TOTH TPEYTOJbHHKSL TaKb, 4YTOOH Bepurana O coBmagata cb HaA@rﬁM'b
KOOPJHIIATH, & BepIIHHA A HAXOJHIACH HA I0J0KHTEIBbHOR uact coen OX;
TPOTHA e BOPUIMHA MOKETH 3aHHMATH HIH INO0JOKeHie B Hayh 0
H1H nonowenie By moxs ocklo OX. Tpeyroasunka OAB m -OAB; Gynyrs
CHMMOTDHYHEI OTHOCHTeNbHO Ipamoii OX. Toukams A, B, \@1 IYCTH CO-
OTBBTCTBYIOTT YHCIA e

/J// |
XN
%)ys/\\

a, ‘8 + }’7” ‘3 et }’l (a > 07 74X§

HOycrs TpeyroabuEks M, M,M;, BepumHHH KOTOPATO JeEATH Ha
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BepIIHHAXD chta m OHpell'f‘)JIHIOTCH KOMIIJIEKCHHIMA YHCIaMH

0,8+ 0gny, 0,5+ wome, @,84 0y,

0yzeTs mogo6ents TpeyroabHaky OAB. IlepemBmaeM® TpeyroJbHHED
M, M,M; mnapanreipHo camMoMy ce6b Takbh, uTOGH BepuiHHA ero Mg,
coorBbrerByomas Bepmuab O TpeyroapHEEa OAB, coBmaja ¢bh Ha4aJIOMB
KOODAHHATEH; BB pesyibrarh moayunMs TpeyroabHaks ON;N, (cM. 4eprT.),
BepmuEHK N;, N, KoToparo GyIyTh Takxke HAXOTATBCA HA BEpIIHHAXD
chbra m ompexrBaATcd KOMILIEKCHBIMH YHCJIAMH

@, + 0oy — (0,5 + @0,m3) = 0, (§ — &) + @y (9, — 1),
;83 + 0gn; — (0155 4 Wom3) = @4 (& — &) + @, (e — 13).

O6paTHO, ecadm B3HaeMb TpeyroabHHEL ON;N,, yIOBIETBOpAOIIiH yCiIO0-
BiAMBH 3alayH, TO H3B HEro IyTeMb MNApPAJIeIbHATO IepeHeceHid MOXeMD
IHOJY4YHTh OE3YHCIEHHO® MHOKECTBO APYTAXD TPEYTrOJbHHAKOBE TOTO Xe
poia, T. €. TAKAXH TPEYLOJbHAKOBH, KOTOpHIE ObLIA OBl MOTOGHB JaH-
HOMY TpeyroapHHEKY OAB, H BepHIHHB KOTOPHIXD OBLIH OB PACHOJOMKEHEI
Ha HapagrejorpaMMuoit c¢hbra. Kawbs BHJIHO oTciojia, odmas 3ajaya CBO-
HATCS KB PA3BICKAHI0 YacTHaro tpeyroapunka ON;N,, olHa H3H Bep-
IIEHS KOTOPAaro HAaXOAHTCA Bb Hauarb KOOpIHHATS.

IlogpasymbBas moas &, ¥y, w u v IBABIA BeleCTBEHHBIS YHCJIA, Ipej-
CTaBAMD KOMILTEKCHBISI YHCIA 2Z; H 2y, COOTBBTGTBYIOIIisi BepUIEHAMD
N, a1 N, tpeyroasuara ON;N,, Bb BaID

2, = 0, % + Wy = &+ my + ny, @
2

Zy = 01U + WV = U + MY + nvi.

Tpeyroasaaks ON;N, Gyrers CXOJICTBEHHO DACHOJOXEHD*) HIA ¢b Tpe-
yroasEEKOMD OAB, mim c¢b TpeyroapbHAKOME® OAB;. CoorBbTcTBEeHHO
3THMB> JIBYMB CIyYaidMb, UHCIA X, ¥, U, v TONKHB YIOBIETBODATH HJIH
COOTHOLIEHII0

utmvtnvi B+yi A
z+my+nyi.  a (}i\i\w
HJIH COOTHOIIEHIIO QP

utmvtnvi B —vyi
z+my+nyi- a

OcBoGoxnas ypaBHeHis (3) @ (3') ors 3HaMeHaTeJIeﬁ,,, ¢

*) 8710 3HAYATH YTO CXOJCTBEHHLIA BEpPIIHBH TPE &\KHEKOB’L, 0 KOTOPKX'B
FOBOPHTCHA, PACOONI0KEHH BH OJHHAKOBOMB KPYrOBOMDL IO ﬂ]lK'B HIH 00 cTpBiIKE
9a4COBB HIH IPOTHBDB CTPBIKH.
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OTIBIPHO BEmECTBOHHHA H MHAMBIA YacTH, NOJIYYEMB ABE cmcTeMEl
YPaBHEHIA ¢b BeleCTBEHHBIMH YHCJIAMH:

Bz + (fm — yn) y = au+ amo,
ya+ (Bn 4 ym) y = anv;
B+ (Bm +yn) y = au + amv,

41

—yx+(fn —ym) y = anv. 5
TakEMB 00pa30Mb, 3ajada CBeJach Kb pblIeHilo, BH IBIBIXH YHCIAXD,
cacreMb (4) H (4'), cOCTOAMHAXD KaKIad 3B JIBYXD OJHOPOXHBIX'H YpPaBHE-
Hi NepBOd CTemeHH ¢b 4YeThpbMs HenadBhcTHBIMH. Phuienis x =0, y =0
A u=0, v=0 HCKIYATCI.

CrcreMa (4') OTAHYAETCS OTH (4) TOJABKO 3HAKOM® IIpH ¥. IIpocrhiimmii
cayya#t 6ygeTs TOTE, KOrAa m, N, a, 3, ¥ CYTh YACIa palioHaTbHE. Torna
cacreMbl (4) 1 (4') HaBbpHOe GyayTs EMBTH paliOHAJBHEIA, a, cIbroBa-
TEeJIbHO, BH CHJAY OJHODOIHOCTH YpaBHeHid, H ubisia pbmenisa. Tias Ha-
XOmIeHI1 BCHX'h BO3MOKHBIX'H pblIeHId NPHBOIAMYE ypaBHeHid (4) HIH
(4') KB BH1Y

pix+qy+ru+sv=0, (3)
Do + @Y + 520 =0, (6)

rib koafdauienTsr cyTh yACAA 1LABIA, HEe HMEOmIA BB KakIOMb Ypas-
HeHim oOumEx+® nbaarexefi. Pbmas ypaBuenie (6) BB WBIBXE YHCIAXD
OOBIYHBIMH TIpieMaMH, BHIDA3AMB HeH3BLCTHBIA X, 7, ¥ uYepe3b HepeMbH-
HEA ¢, A ty. 3aTbMb HalJeHHBIA 1Jad X, 1, ¥ BBIpaKeHis II0JCTaBIAEMb
Bb (5), 4TO jacTh HaMb YypaBHeHie c¢b neumspbcrueiMu ¢y, f,, u. U3
nocabiaAro ypasHeHis oupexnb.aseMt nemssbernoia ¢y, f, H % BB 3aBHCH-
MOCTH OTH JBYXH HOBBIXH HE3aBHCHMBIX'L NEpPeMBHHBIXB T; H T,, HOCIH
Yyero BepamaeMb HeH3BLCTHEHIL X, y, v yepesb 7, H Ty. Jaxbe, mo ¢op-
MyaaMb (2) omperbiseMs 2z, H Z,. HakoHens, mpHOaBIAd Kb YHCIAMB O,
2y, 23 KOMILIEKCHO® UHCJO BHJIA

w1§+ Wa1, /\\QQ
rib & B 1 — 1Babls BeuleCTBEHHHIA YMCJIA, MBI HOJAYYAMD Tpnhlmﬁcii/“a\/o,
o,§+w,m, o (@+8+0,y+n), o 48§+ w,(

onpe;ﬂﬁmxomm BePUIAHB TPEYrOJbHAKOBD, y;mmemopmoum IOCTaBJIEH-
HBIMD YCIAOBiAMB. IIpucoegnnsasa cioga eme H Th pﬁmeﬂ\m,&\ KOTOPBIA II0-
Ayyarcsi TAKAMB Ke HYTeMb M35 cHcreMbl (4'), onpeﬁiML Bch BO3MOX-
Hble TPeyroJbHHKH, OTBBUamuiie yCIOBIAMbD 3a;xa=i(§}¥amenmm phurenis
6yayTs 3aBHCETH, Kakh BHIHO H3B IPEIBIAYLaro, OTH YEeTHPeXh OPOH3-
BOJBHBIXD IBIKXD YACENE: §, N, Ty, Ta.
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Cabayers saMbTATH, 4TO H3EH Tpexs ud@ceIs @, B, y, oupexbisio-
IHX'b BHIL TPEYrOJbHHEA, MBI BCerja MOXKEMDB OJHO CYHTATH pallioHAJdb-
HBIM'b, BB YACTHOCTH MBI MOIJIH Obl MOJOKHTH €ro DABHHIML €ITAHHILD.
ByxeMs 1mpejimonarats, 4To @ €CTh YHCIO PalioOHAJIBHOE.

Ecam wMexny umcaamm m, n, (3, y nMboTCS HppaliOHATILHEI,
TO cucTeMbl (4, 4') Moryrs m We HMBTH pamiOHAJLHLIXE, a, cabroBa-
TeIbHO, H IhapXb pbureniii. Sajlaya 0 MOCTPOEHIA TPeyrodLbHAKA BB STOMD
cayyat BBL obuieMd BHAB HEBO3IMO:KHA.

IIpexmorokuMs, 4T0, EpoMb @, m H M CyTh Takike YHCIA PAIlio-
HAJBHBIA. BB TakoMBb cayyab JJas BO3MOKHOCTH CYLIECTBOBAHIA IBABIXT
phbueniit cmerems (4) m (4') HEOOXOAHMO, UTOOBI 4YHCIa [ H 7 TaKixe
OBLIA  paliOHAJbHBIMH. Bwb camMomt jxbah, upeimoxaras, 4YTO BB CH-
creMb (4) umena z, y, w, v uMborTs HBKOTOPHIA onpexbJIeHHLIS palio-
HAJbHBIS 3HAYEHiA, MBI MO:KEMb pa3phbluiuTe ypaHeHin (4) OTHOCHTEJBHO
B u y, Tak® KakL ouperbarTeIL

x mi — N1
s ! =@ myp 4

ny x —+my

COCTaBJIEHHBH u3T KO3(PuIieHTOB:, NHpH (B H ¥, HE MOKETH pABHATLCA
HYJIO IIDH Z M Y, OTJIHYHBIX'B OTH HYJA. BB pesyiaprarh 1OayuynMsb 114
B u y pauwiomaxpHia swauenis. Buberh c¢n TBMTB panioHaJbHOCTH YACEdH
a, 8, y IpH PAIIOHAJBHBIXH 7 H N OYJeTH W JOCTATOYHBIMB YCJIOBieMD
XA BO3MOMHOCTH cyuiecTBoBamis nubasixt pbureniit cmereMms (4) 1 (4').

IToxo6HEIMHE ke pascYHEICHIAMH JIOKa#KeMb, YTO, €CJaH DU pal[ioHAJIb-
HEIXD @, 3, y ypaBHenis (4) m (4') umbors ubasia pbuenis, To ymcaa
m H N HEOOXOJIUMO JOJUKHBI OBITH pPalioOHAILHBIMH.

[lepefizeMt Kb paztopy HBKOTOPHIXH YACTHBRIX'H C.IYYACBD IIOCTABIEH-
HOIT oOuedi 3ajzaun.

§ 2. IpeanoJoxaMb, 4To Ia ILIOCKOCTH gaHa c¢bTh KBajgpaToBs. s
9TOr0 caydas BB OOIWHXE (POPMYJIAXD, IPHBEJICHHHXD BblLIe, IPHHAMAEMb

w,=1, wy,=? m=0, n=1.
Cucremut (4) m (4') OpABOAATCA KB CABIYVIONAME:
pr—yy=au, yz+By=av;

fotyy=an, —yztfy—av.

CorracHO CKa3aHHOMY BB KOHID Npe By IAT0 Mapa , I BO3MOH-
HOCTH CyIecTBOBaHis Nnbawxs phbiieniit cHcTeMb? @’H (7) HEe00X0AMO
H JTOCTATOYHO, YTOOK S H y OBLIH UYHCJIAMH pa1110HaYBHLIME HanpaMtps,
Ha KBaJpaTHOH# c¢BTH Hexp3s MOCTPOUTH PABHOCTODOHHATO TPEYrOJAbHHKA,
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H00, CYHTad TpeyroabHEKs OAB paBHOCTODOHHAME H TNpHHEMAd a = 2,
MBl HAULIE Obl, uto f=1, a y=V'3.

ITpameM®, 4TO CTOPOHE TpeyroapHnka OAB BHpaKAWTCA PalliOHAIb-
HBIMH YHCJIAMH

Tarky kakbs P+7y7 ecTh KOMILIEKCHOE YHCIO, COOTBBTCTByIOIIEe Bep-
urHb B, TO y ecTh mamHa BbicOTHI BD TpeyroipHEka OAB, onyueHHo#
H3b BepIIHHK B Ha ocHoBanie OA, a f ecrp jpanHa orphska OD cro-
poust OA (orh BepmmHel O 10 OcHOBaHiA BhicoTel BD). Umcao B 6yaeTd
paliOHaJIbHEIMG IIPH PAI[iOH&JIBHOCTH CTOPOHE @, b, ¢, H s BO3MOKHO-
ctH pbuieHia 3ajgaudm HEO6XOJHMO H JOCTATOUYHO, YTOOBI JJHHA ) BHI-
cotsl BD tpeyroabunka OAB Gplia YHCIOMT PpaliOHAJbHBIM, HHAYe ro-
BOpsA, 4TOOB ILIOmMAIb TpeyroipHnka OAB BplpamaJach pallioHAJbHBIMB
YHACJAOMB. 9TO e YcJIoBie OVIETH CIpPABEIJIABO H BOOOUE NI IPAMO-
yroapHod cbrH, ecam umcao m, mA3Mbpsonlee OJHY CTOPOHY IIPAMOYIOJdb-
HAKA LPH APYTrOd, OPUHATOH 3a eJHHHILY, OyJeThH paliOHAJIbHBIMbB.

IIpapMbps. Ilyere HAa EKBajgpaTHoil c¢hbrm Tpedyerca ompexbanrts
TPEYrOJbHAKH, MOA0GHBIE TPEYrOJbLHAKY €O cTOpoHaMH 13, 14, 15, mao-
majxs KoToparo paBHa 84. IlpmHAMasd

OA=a=14, OB=15 AB=183,

HaAXOIHME:
OD=8=9, BD=y=12,

u cHcTeMa (7) obpauraeTcsi Bb CIBIYIOUIYIO

9z — 12y = 14u, 12x+ 9y=14v. (8)
W3p mepBaro ypaBHeHis BAAEMB, u4TO « AbanTca Ha 2, H u JbaHTes
Ha 8, a M35 BTOPOr0 3akiInyaeMb O pbaiuMoctH y Ha 2 H v Ha 3. Ilo-
3TOMY IOJaraeMsb:

=00, V=0, U=, V=080 (9).

IToxcraBasis BB (8), MOIYYAME 11O COKPAllCHIH:

3z, — 4y, = Tuy, 4x,+ 3y, = Tv,.

PimaeM® BB nbasix® umcaaxs IepBoe H3D ypaBHeHid cn@*{‘emf (10):

BN
@y =4t + by, 4y, =8t 1y, 1‘1:%;;\\/ \ (11)

W 3TH 3HAYeHif NOJCTaBISEMB BO BTODOE H3H ypa%{{;érﬁﬁ (10), 4TO mAETB:

25t +t, = Tvy;
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OTCIOZla HAXOIHME:
tg="7v, — 25¢,, v, =1,

3HayeHie mad f, mojcTaBAsSeMt BH ypaBHeHia (11), a 3atbMp ¢ 1O-
MOWIBI0 ypaBHeHifl (9) HAXOIHMPB OKOHYATeJIbHO cabayromia pbueria cH-
cTeMbl (8) BH IBJBIXDH UHCIAXD:

x =14t — 42t;, y=—147,+56¢,, u=217,—75¢, v=3r. (12)

KRoMmaexcHBIA ymcaa
147, — 42t, 4 (— 147, + 56t,)3, 217, — 75¢, + 37,8

onperbaare BepmHHH N;, N, Tpeyroapaaka ON;N,, n0og06Har0 H CXOX-
CTBEHHO PpAaCIOJOXKEHHAr0 ¢b TpeyroirhHAKOMB OAB. IlepeHoca Tpeyroas-
HEED ON;N, napaiareibHo caMoMy ce0b Takb, uToOh BepmuHa O ero
oxazajtack BB Toukt §+41¢, rob § m ) cyrp umcaa ubabls, MHOAYYAMB
HOBHIl TPeyroAbHAKD CH BepUIAHAMHA

§+mi, 14wy — 42t + 5+ (— 147, + 56t + )i,
217, — 75t + §+(87, + n)i.

NaBasg Temepp uHcaaMb & 7, ; T, Kakig-yrogo ubiasia 3HAYEHidA, MOXY-
YEMB BCH BO3MOKHBIE TPEYTOJbHHKH, HOTOOHBIE H CXOJCTBEHHO pPacloJo-
HEHHBIe Cb TpPeyrolbHAKOMB> OAB, BepUIAHH KOTOPHXE OYIYTH HaXo-
JHTBCA HA BEpUIAHAXDH KBaJpaTHOH chbTm. Jlad HaXO®[IeHid TPEYTOJbHH-
KOBbB, CXOJCTBOHHO pAaCIOJOXEHHBIXH CH TPeyroapHakoMs OAB;, mbTH
Heo6xogaMocTH pburathk cacteMy (7') BB IpeIuoJoxeHiHm a=14, f=29,
y=12. By camomt nbab, Bct ykasamHBle TpeyroabHAKH MBI MOKEMD IIO-
JYYHTh H3D TPEYrOJbHHKOBD (13), ecIm IJd Kakiaro H3b NOCAbIHAXD
O0yleMs OpaTh TpPEYrOAbHHED, CHMMETDHYHLI ¢h HHMBH OTHOCHTEJIBHO OCH
OX (mxm OY). Ha ocHoBaHim sroro 3aMbuaHisi BepmAHH BCBXEH BO3MOX-
HBIXh TPEYIOJbHHKOBB, CXOJCTBEHHO PACIOJI0:KEHHHIXD Ch TpeyroIbHHKOMB
OAB;, 1 EMboOIIEXT BepUIHHE Ha BepUIHHaX® cbTH, ompexbiadrca KoM-
IIJIeKCHHIMA YACIAMH

E— i, 147, — 42t 4+ & (— 147, 4 56t, +n) 1,
217, — 75t, + E— (37, 1) .

TakaMB: 06pasoMs, BhpameniaMa (1) m (13') ompenbasior
MEI® TPOYIOJbHHKH. \

(18)

N\,

§ 3. PascMorpumt eme pombmueckyno chrb c%if@‘f”mm, yIIOMB

Bp 60°. Jlas sroro cayuas /,\/};\Qf\?’
AR
L N
1, V3. 1 V3
LS A i e O R
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CHcreMa (4) npHBOAATCA Kb cabuymoued:
2z + (B — V' 87) y = 2au+ av,
ovz+ 88+ y=V 3av.

Yro6s yCTAHOBATH, NPH KAKAXH 3HauYeHisx®H # m y cmcreMa (14) mmbers
ubasia phmenis, paspbmaems ypaBHeHis (14) oTHochTexabHO B H ¥:

(14)

_ 2zu+zv+yu+2yv o XV —yu
= Syt 7=V 3 Grray g

2 (22 + xy 1 y?)
HafiteHBBIS BRIpaMeHis IMOKA3HBAITH, YTO YHCIO § MOJKHO OBHITH palio-

HAJIBHHM®, & YHCIO ¥ JOJKHO GEITH DABHO NPOH3BEJEHII0 V'3 ma pamio-
HaJpHOe 4Hca0. BMberh ¢b THMB 9TH yeaoBis ABIAIOTCA H JOCTATOYHBIMH.
JbficrBaTeanno, ecam umeaa B m y HMEBIOTH YKasaHHBIH XapakTepbh, TO
nepBoe H3b ypaBHeHiH (14) mmbers panioHalibHble K03((@HIiEHTH, a BTO-
poe no pasnbiaeHim o6bHXT uyacTed Ha 1/.3 rakmke Oyjners HMBTH parnio-
HaJIbHbIe KO3()HUieHTH, m moToMy mnbasig pburenis cmereMb (14) cyue-
¢cTBYIOTH. Ecam 6b1, HanpEMbpE, TpeyroapHeks OAB OB DPaBHOOE]DEH-
HBIMB, B YIO0Xb A OBLIG OB IPAMEIMB, TO, IpHHAMaA OA = a = 1, Mb AMBIH
6i: B=1, y=1. BhlleykasaHHoe YycJOBie OTHOCHTEIBLHO Y He BHIOJ-
HAeTCA, B TOTOMY Ha poMbmueckoii ¢hTh ¢b yraoMs BB 60° Heapdd ILO-
CTPOHTH paBHOOEJDEHHAro IPAMOYTOJBHATO TpPEYIOJbHHKA, a, cJIbIoBa-
TeJbHO, HEJIb3d IOCTPOHTH H KBajpaTa.

Jlxs cayuas, Korjga croporsl TpeyroapHEka OAB pRpakaiores pa-
I[IOHAIBHBIMA YHCJIAMH a, b, ¢, HEO6XOJIAMOE H JOCTATOYHOE YCJIOBie BO3-
MOKHOCTH IIOCTPOEHisl TPeyroJbHHKA, IOJ0OHATO TpeyroapHEKY OAB, Mo-
HeTH OHTh (OPMYJIEPOBAHO TaKbh: IJIONIA/b TPEYLOJbHHKa CO CTODOHAMH
a, b, ¢ TOMKHA BHIpAKATHCA MpOH3BeeHieMs )/ 8 Ha paiioHAIBHOE UHC.IO.

IIprMtps. Ha pombmueckoit ¢bTH IOCTPOATH TPEYTOJBHHKS, II0-
TOOHBIH TpEeyroJbHHKY €O CTOpOHaMu 15, 8, 13.

Ilnomans 3alaHHATO TpEyrolbHHKa paBHA 30)/3, IOITOMY 3ajgaya
BO3MO&HA. IIpAHAMaeMb

OA=a=15, OB=8, AB=13 o Vi
H 3aTbNB [0 3THMB 3HAYEHISIMB HAXO[HMb:
B=0D=4, y=F5ED=4) 3.

Cncrema (14) mocat MOICTAHOBEH YKA3aHHBIXD 3HAUe
npeo6pa3oBaHiit mpaBojHTCA KB cabpyomed

8x — 8y = 80u -+ 150, W (13)
8x 4 8y = 15v. (16)
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M3t ypaBHenis (16) BHaHO, u4T0 v AbianTcs Ha 8, NPHHAMAA HO3TOMY
v=28t, y=1i,,

HalijleMb H3b HEro IyTeMb MOICTAHOBKH :

x = 158, — 5.
Iloryuennna pia , y, v 3HAUeHis NOACTaBIgeM® BB (15), 4T0 HaeTs
nocab ympoumerii:

— 8ty = 15u,
OTEY 12

t2 = 15’61,

Takb YTO OKOHYATEILHO MBI IOXyYaeMb cabiyomia pbuieHia cHcTeME
ypaBHeHiit (1%) m (16) Bb UwbabIXD 4ACIAXD:

x =15t — 157, y=151,, u=—87, v=S8¢.

Ilo sTeM® ptumieHiaMb B (opMyJIaMb (2) HaHIeMs KOMILIEKCHEIA YHCJA,
ompepbagiomis BepmwHHB N, N, Ttpeyroabaaka ON;N,, mWOT00HArO H
CXOICTBEHHO PACIOIOKEHHAr0 ¢h TpeyroasSHHEOMb OAB. Ocraercs 2aThMb
TpeyroapHaks ON|N, nepeHecTH lIapaJleJbHO caMoMy ce0B Tak®, YTOOHI
BepmrHa ero O 3aHdaxa Mbero Toukd, onpexbisgeMoil YHCIOM®D
V 3.

,§+ wyn = §+( )n-
TaxaM® 00pazoMb, i omnpejxbieHid BepuUIHHD TpPeyroJAbHHKOBD, I0OTO0-
HEIXB H CXOJICTBEHHO DACHOJOMKEHHBIXs Cb TpPeyroabHakoMs OAB, moxy-
yaeMb CcIbAyoLisa 4HCIA

s+ (5430w 15t~ 10m, 4 64 (3 + L 24) (155, 1),

)

—su 5+ (5 + Y24 or ),

b & 7, t;, T,-— UIpPOH3BOJIBHBIA IBIbIA BElIECTBEHHbBIA qHcIas,

CucreMy (4'), ompexbJsiOUIYI0 TPEYrOIbHAKH, cxomsemﬁ» ﬁacnono-
KEeHHbIE Ch TPeyroAbHAKOMB OABl, HaTIeKATD pascnom(h% (
Hesd MOCHB II0JCTAHOBKH 3HaYeHill, OTHOCAWAXCHA Kb pasénpae\aomy cay-

Yal0, MOJNYYAMD IOCAB yIpOIeHid: X\/\\’)
@y ,\
. AR 5
8x + 16y = 30u + 15v, .~ (18)

— 8z = 15v. (19)
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U3s ypasmenia (19) mMmbeMs:
x=15t;, v=—8t.

OTH 3HAYeHis MOJCTaBAAGMB BB YpaBHeHie (18) H H3H IOJyUEHHATO
ypaBHeHis ompeabrseMs:

8y = 15u — 120¢,.

YeMmaTpEBas OTCIOAA, YTO % JOJKHO ABIHTHCA Ha 8, moJaraeMb u = 87,
H JaeMb HOocIBIHEMY ypaBHEHI0 BHIE:

y =157, — 15¢,.

IlepembuHbIA Z, Yy, 4, v BHpameHH, TAKAMD 00pa3oMb, uepess ¢, H T;.
Ilo nafitenHeIMB pBuIeHIAME CcOCTaBIfgeMB, KaKb H paHbIle, TPH KOM-
IIEKCHBIX'D YHCJIA, ONPelbIAOMHEXDs BePIIHHE TPEYyTrOJbHAKOBE, HOJ00HHXD
H CXOJCTBEHHO DACHOJOMEHHHXD Cb TPEYTroAbHAKOMD OAB;; HMEHHO:

§+(%+’?z‘)n, 15t1+§+( Vs)(lfwﬁlatﬂ)
(20)
Va)

871+§+< (— 8t +n).

Boipaxkenis (17) @ (20) ompexbasioTs HCYEpHBIBAIONIAMBL 06pa3oMb Bch
TPEYrOABHAKH, YAOBJIETBODAKIL® IOCTABICHHHMDB TPEGOBAHIAME.

Hosan KpucTannorpadis.
B. Bpaua.

3ariaBie HacTOAUIeH CTATHH MONXeTH, HOXAJYH, IMOKA3aTHCA
KOMB TPOMEEMB. OjpHaro, crbiyers EMBTD BB BHLY, Y10 HOBEIE /WTO}IH
aHAJIA33 CTPOEHiA KPHCTAIIOBS IPH IOMOUIH CHeRTPOMeTpHHng{N/O n3cab-
JOBaHiA Z-Iyuyefl OTEDHIBAIOTEH COGOI0 COBEPIIEHHO HOBYIO an@ﬁy Bb H3CIb-
JOBAHIH XapaKTEepPHHXD YePTH KPHCTALIOBE. Memxnay HOBOH\}I cTapoil KpH-
craxtorpagieii cymecTByeTh NPAGAATENBHO TO ke ~OTHOIEHie, KakKb
Mexay OoTaEAKOH G6ioJOTHYECKOH H cHcTeMaTHyec %%17\10 HACTOAIMATI0
HpeMeHH KpHcTaJiorpadis 3aHAMAIACh mammmm\n%pasowb OIHCAHIEM'B
BApy#HOH (OPMBI KPHCTANIOBS, H3MEpeHieMsb ymom, 00pasyeMbiXb Ipa-
aHMH HXDb, & TIJIaBHHME 00pa30Mb H3JYeHieMT CTeleHH CHMMETpDiH BE
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KEpaAcraniaxb. lIpEEEMag BO BHEMAHie CTENeHb CHMMETDIH, KPHCTAJIbI
Obiid  moxpasxbienst Ha 82 Kiaacca. IlepBbll KiIaccs coBchbMB He 06aa-
XaeTh CHMMeTpiel; NIpEMBpPOME MONKETH CIYHEH1Ib TiOCYIbPaTh KaJbIid.
32-0if K1acch ob0aagaeTh BCEMH BHJAMH CHMMETDIH; Kb HeMY HpHHAJJIe-
HaTh IIABHKOBBHIH IINATDH, AJIMa3b, IIMHHENb.

HoBsie MeTogsl Jal0Th HAMB BO3MOKHOCTH IPOHHKHYTH CBOHMD H3CIE-
JI0BaHieMb BB pacHoJOiKeHie aTOMOBH B KDHCTALTb, IIOKasHBasg BTHMbD
HaMb €r0 OCHOBHEIA XapaKTepHLIA 4epThl, Bb TO BpeMd KaKb ero BHBII-
HAsS opMa IIpecTaBIgeTh cOGOW JHINL IPOCTOE NpOABIeHie H cabacTBie
9THXH XaPAKTePHBIX's 4epTh. IIpH moMonin HOBHIX'h METOZOBH MEL Y3HAEMB,
KaKb aTOMBI CKJIOHHBI PACIOJaraThcs JJas TOro, 4TOOBI HOJYYHJIOCH PaBHO-
Bbcie TBHCTBYOI[AXDH MexIy aroMaMu cHIb. TakAMB 06pa3oMDb MEL 3Ha-
KOMHMCA CBb 9THMH CHJIAMH Ch TakoH TOYKH 3pbHIA, KOTOpas HE TOJIBKO
HOBa, HO H TIOpa3j0 OJHxke Kb TOMY, YTO HAMb HY&EHO BHIBTH, 9bMB
BCAKafA JIpyrad, OHBUIad HAMB JOCTYOHOH O cHXB IOpb. CHIB crpbmad-
IOIis ATOMBI Me#Iy 06010, IMOHSTHO, YIPaBIAOTH Tak#ke 00pa3oBaHieMb
MaTepiaJpHBIXs TBIB BoOOWIEe, Takh YTO HOBOe yueHie HMbeTs 3HaueHie
neppbiiuei BamHOCTE H TiaA (QH3HKHA, H jgasd xaMid. Onpexbierie cTpyk-
TYpH KDHCTaJJIa IPHBOIATH Kb YeMy-TO TOpa3ro OoapuieMy, 4bMB Ipo-
croe Ha0JajIeHie (opMel, HMbBOiIes JIAML YACTO CHEliaJbHBIH, H30JHDO-
BaHHBI# HHTEpech. A HMEHHO, H3yueHie 3TOH CTPYKTYDH CIAHOBHTCA CIIO-
c000M’p DACHIHPeHis HalUIHX'b I03HAHI# 00b aroMaXb H MOJEKYJaxXb BO-
o0le H yCTAHABIHBAETDH CBA3b MEEKIy YUYEeHIeMb O KDPHCTAJIIaXb H IJIaB-
HbAmAME JEHIIME HOBbBANIaro HayuyHaro mporpecca.

Paszonpaemoe mamm 31bch HOBoe HampaBieHie HMbBers 00JblIOe 3HA-
yeHie Takke H BB IPYTAXH OTHOWEHiAXH. OHO OTKpHBaeTh HaMb IBH-
CTBie CHIBH HE TOJBKO MeXKIYATOMHBIXB, HO H BHYTPHATOMHBIXB. MH BB
COCTOAHIH Bh HACTOALICC BpeMsA OnpelbadTh TJIHHY BOJHD X-Iyuyed H Ta-
KHEMD 00pa3oM’b BIODBHE IOJIYYATH KOJAAYECTBEHHYIO XaPAKTEPHCTHKY HX'B
TJIaBHBIXh CBOHCTBB. MBI BB COCTOSAIHIA OnpelbanTs AIHHY BOJIHB CIe-
IiaJbHEXH JyuYed, HCIYCKAEMHIXh KAMKIBIMB H3b H3BECTHBIXH HaMb 3Je-
MEeHTOBH IOXb BIIAHIEMB COOTBETCTBYIOUIArO areHTra, X BOTL TYTH-TO HO-
BOe yueHie IpoJHI0 ¢BBTH Ha HBKOTOpHIA caMbld BAKHBIA H CAMBISA HHTe-
PECHBIA UePTHI IepioHYeckodl cHcTeMbl 3aeMeHTOBE. Jbio BB TOMB, 4TO
creluiaJbHBH BHID Z-Iyuedl, HCNycKaeMBIi KaKAMB-TH00 aTOMOMD, \dpag\v
TepeHds JJId HOCIABIHATO H 3aBHCHATH OTH BHYTPEHHEH ero CprRTY}%I
IlpaBxa, 10 HBKOTOPOH cTemeHH TO e caMOe MOKHO CKas3aTh 00 @QRHO-
BeHHIXD Jy4aXh, HCIYCKACMbIXD ATOMOMb, HO Z-JIYuH 001aJ4I0Ts  T0-
pa3no 6oate MpPOCTHIME CBOHCTBAMH H, NOBH [AMOMY, BaBHCﬂT'K%T'L 6oate
OCHOBHHIXD 3JIEMEHTOB’s BHYTPEHHATO CTPOeHisd aroMa. \

HoBeii MeToxh, Bb CYU[HOCTH, HpPOCTH, XOTA UpEMbHeHie ero Ha
npakTAkb Tpe6yers GOAbIION BHAMATENHLHOCTH H Ha%@ﬁ@gmcm

CHaYaTa pPascMOTPAMB AHAJNOTHUHYI IMpo0JeMy H3b Goabe mpocroii
006JaCTH ONTHKH. EcIH MOBEPXEOCTH BOJABI MOKPHTa TOHKOH IIEHKOH Macaa,
H Ha 9Ty IUIEeHKY InajaeTs Obasifi cBbTH, TO OTpaeHHHH cBBTHL YacTo
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GHBaeTh HWHTEHCHBHO OKDAIIeHHBIMB. 3Abch MBI HMBEME BB CYIHOCTH
IBb oTpamaomid IOBEPXHOCTH, OfHY MeMkIy BO3AYXOMH H MACIOMD H
APYIYI0 Me&KIYy MacioMb H BOZOH. llajamomiii cBbThs oTpaikaercsi 4acThio
OTH OJHOH, a YacThi0 OTH APYroif H3D HTHX'H MOBEepXHOcTeill, m 06a oTpa-
HEHHHIX'hP MHYy4Kka CBHTA MOrYyTH HAXOJHTHLCA MEXIY COO0K BL TARHXD
OTHOIIGHIAX'H, YTO IOAYYHTCSI HJIH B3AHMHOE VCHJIEHie, HJIH B3aHMHOE
VHHYTOKEHIe, HIH &Ke HBUTO Haxojdlleecs 110 cpepunb Me:jy sTAMHA Kpaii-
HOCTSAIMH. Bce 3aBHCATD OT'h TOJIUAHB IIEHKH, OTH JJIHHB CcBETOBOA
BOJIHH H OTH yria oOpasyeMaro HyuYKaMH H OOBepXHOCTAMHA. IIpu jgaH-
HEIXB Yrab NajgeHis H TOMUHHD IIGHKH, YacTh CIEKTpPa, XapaKrepHay-
omadgca H3BBCTHOH JIHHOH BOJHEI, OTPAKAeTCs, YCHJIHBASCH; cochbiHis e
YacTH B3aHMHO YHHYTOKAIOTCA, W TAKAMB 00pPAa30oMb OTpaikeHHBIH CBBTH
ABIAETCS OKpalleHHBIM'b.

Ecam BMBeTo ABYX'H NOBEpXHOCTEH, HaXOIAMMAXCA HA H3BLCTHOM®D
Pas3cToAHIn MexAy c00010, MBI OygeMb HMBLTH 0OXBIIOE YHCIO NMapaietb-
HBIXh IJIOCKOCTEH, pACHOJOKECHHBIXh HAa OJHHAKOBOMD DA3CTOSAHIH OfHA
OTH JIpyrod, TO MBI HOJXYYEME H3MbHEHie Bb HHTEHCHBHOCTH 3fdernra,
CYUIHOCTH ke fIBJeHIs ocraHeTcA TOii sme. OTpameHHas 4acTh CIEKTpa Oy-
JeTh ropasjio Goabe y3kod, H BB TO #e BpeMs OTPamKeHHBIH CBLTD, 3aKIIO-
yaloliics BHYTpH 00abe CYHCHHBIXD IPAHHIB CIEKTPa, CTaHeThH IOpasjo
6oxbe HHTEHCHBHBIMB. 9PPekTs nocabiHaro poga Bb mpupoab Berphbuaercs
I0BOJBHO pbako; IpaMbpPE Takoro sderta Ml BHIAMD Ha KpacuBod ckpackd
XJOPHOBATO-KHCAAr0 Kadisl. Korjga KEpHCTAJIID XJIOPHOBATO-KHCIATO KAJis
o0pa3yercd BB pe3yabTarh HCHapeHis pacTBOpa, TO OHB 00J1aJaeTh H3b
PS4y BOHB BHIXOJSUIHMB CBOHCTBOMB paclogararbcsa Bbh BHAbL mocabiosa-
TeJbHBXD CI0eBD OJHHAKOBOH TOJUIHHEI, OTHOCHTEILHO KOTPBIX'h MOKHO CKa-
3aTh, YTO OHH CKOMOMHHDOBAHBEI 110 /B4 COrJIAcHO H3BLCTHAro pojga reMmu-
tponin. Kaxias u3b HOBepXHOCTeH, pasgblIdlIAXE CIOH, MOKETHh OTpa-
#aTh CBBTH, H OYEeHh MHOTOYHCJIEHHLIE IIYYKH CBbra MOIYyTH B3aHMHO
VCHJIABATHCA JHIIb IPH H3BBCTHOH, cTporo ompeibieHHOH JIIAHE BOJHEL
TaxaMB 00pa3oMb OTpaKeHHBbIH IyYekb OyIerh BEH OOJAbUIOH CTENeHH MO-
HOXPOMATHYHBIM'G H OYEHb SPKAMB. KpHerauars, moxayuennsld P. @. By-
roMs (R. F. Wood) orpamaers mpn H3BECTHOMB yIab IajeHid :KeJThli
¢BBTH, KOTOpHIH IIpH CHEKTPOCKOIAYECKOMD H3CIBIOBaHIH npe,mdBJmeTcsl
HAMb Bb BHLL y3KOH NOJOCKH, WIHPHHA KOTOPOH He Ha MHOTO oom,u@,
9bMB pascrofHie MemAy HeJATHIMH JHHIAMH DPTYTH.

JraHa BOMHBI cBbTA, oTpamkacMaro TakEMB KDPHCTALIOM®, pg&}im}{a
BB 3aBHCHMOCTH OTH yria najeHid. Ecaim m3BBCTHH I1HHA BOJm X yroJasb
OajeHid, TO Jerk0 BLIYHCIATH IIPOMEKYTEH ME:KIY noxsepwoﬁ'f .

AHAJIHA3b CTPYKTYPHl KPHCTAIIOBH IIPH IOMOLLH -1 \ OCHOBaHb
Ha QHAJIOTHYHOMB (PH3HYeCKOMB (arTh. ATOMEL KpHCT BB pacnpejh-
JeHsl ¢b H3BbCTHOH mpaBHabHOCTBI. Hampambps, %%&&btﬁ) ObiTh yBbpeH-
HBIMB, YTO NPHPOJHASA IPaHb HPEICTABIAETH coé&@\monepmowb, 10 KO-
TOpPOH pacmpexbaeHs! aTOMBI, pacmoaarasgch Ha OLJHOMB H TOMDB ke ypPOBHE;
0331 LOAOOHOH T'paHH JOJKEHB HAXOJHTHCA PAAL IOBEDXHOCTeH, Ipej-
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CTABIAONIAXD H3T celsi TPAHH IIOTEHIiaJbHBIA, MapaJlelbHBIS CYIIECTBY-
oueil rpatd. Cu0i, cOCTOSNH H3b aTOMOBEL, MOALETD OTPAKATH 3()HPHBIA
BOJHLL 10J00HO TOMY, Kakb 3a60DH H3h KOJABEBH MOKETH OTPAKATH 3BY-
KOBBISI BOMHLL. OTpamanuas MOBEPXHOCTs He JOKHA OHTh HempeMbHHO
CILIONIHOH  HH  Bh cayuab orpamenis cbra, HE BB cayuab orpa-
KeHig 3ByKa. CJaoH H3B aTOMOBTL OTpAaKaeTh JHIIH BeChbMa HE3HAUH-
TEABHYI0 YACTh H3'b IAJalolal0 Ha Hero uIyyka 3QHPHBIXD BOJH.
Rorja x-1yun majalTh Ha Tpadb KPHCTALIA, TO HA GOJBUIOMH uHCIB
MOCIBI0BATEABHEIX,  CIOEBD  IIPOHCXOJIATH  YACTHYHBIA OTpaikeHis. U
BOTH BD JAHHOMDL cayuab, ecam umbercs coOTBBTCTByIOUIEe OTHO-
IIeHie Me:K1y JJIAHOK BOJAHBL, YLJIOMDB HaleHld H pPa3CTOSHIeMb MemLy
CJIOSIMH, TO YACTHUHBIA OTpAReHIsS YCHIHBAKWTH OJHO JIpyroe, H BB pe-
3yapTarh woaydaercss IyueKkb Jdyuell, cHJIA KOTOPAro JOCTATOYHA JJIS TOTO,
YTOOBL ero Haddi0IaTh W U3MbpsATh OOBIYHLIMH HAIIEMH MeTojaMu. Bbixo-
JUTH TaKHMD 00pa3zoMT, UTO MEeEK1Y JIHHOK BOJAHDB X-1y4Yeil H pascTod-
HICMB MEEIY HOCABIOBATCALHLIMI CJIOSIMH TOIO iK€ OpSIKA, CYUIeCTBYETh
TO iK€ COOTHOUIeHie, 4TO M MeiK1y LIHHOW BOIHD OOBIKHOBEHHBIXH Jdydei
A pPa3cTOSHieMD MeK1y OTPURAONIHMH IOBEPXHOCTSIMH XJIOPHOBATO-KHEIATO
Kadisg. B'p OQHHEXD CayyasX’h PascTosHie MeKAY CJIOJIMH aTOMOBB OO0JblIe,
ybMDB BB APYrHXB; WBMB 00ablie 810 pagcrosiHie, THML MeHblIe J0JKeHD
OBITH YIOA'h IIQJIEHIS, 1051 TOr0 4TOo0Bl HOJYYHI0CH 3aMbTHOe orpaxeHie. Ha
HPAKTHKE MBI HOJIB3YEMCSl JYUaMH, 00JaalomuMil olpebierHol JJIAHOH
BOJHDBI, IMIABHLIMB OOpPA3OMD .r-dy4aMH, HCIYCKAaCeMBIMH pojieMh H o0Ja-
JAIOUHMH LIHHOK BONBL BL 0,614 exnHuinh, AHTcTpéMmMa (f\ngstrom).
Myt 3ambyaeMt yroan, nHpm KOTOPOMH M3BLeTHAs rpaHh KpHCTaJiIa, IpH-
POHAL0 HJIM HCKYCCTBCHHO HOJAYYCHHATO, OTPARACTH ITH JYUYH; TOIJLA Yi#Ke
JerKO BLIYHCAHTH PA3CTOSHIC MEKIY 1IOBEPXHOCTAMH aTOMHBIXB CJIOEBD,
mapaJiedbHbIMH IpaHi. Eean 9to npoabaarh 115 HEMHOTHXH CAMBIX'D Bak-
HBIXD I'palieli, TO YeTaHOBJIeHie pacupeibiaeHis aToMoBbh BB KpHCTALLb
cramoBATes 1LIOMB MarTeMaTHUYecKaro aHaJln3a IMOJIYYeHHBIX'h pPe3yJIbTa-
ToBE. BozpMeMmT cabiayionii pasnsacusouliii npaMbps. Haxousgcs BB BH-
HOUpQJIHUEDL, Mbl 3aMbuyaeMBb, UTO MBI MOKEM'b cedh IpegcTaBHTh J03BI
pasMBuUleHHBIMI 10 pSTaMb BO MHOTHXD HallpaBieHisxb. llpepcraBAMBb
ce0h, 4ro MBI HUBMBpPHMD pasc'rom{ie Me#& 1y PALAMH, HAIDABIAOUIAMHACA
¢'h BOCTOKA Ha 3allalb, H HAMJIEMD ero paBHBIMB TpPeMb METpPaMb; 3aTM@/
MBI YCTaHOBHAMB, 4TO PascTosiHie Memmy psaiaMe, AMBIOMAME Hanpagyu}me
(8 d,Bepo BOCTOKA  Ha I010-3all8/h, PABHO JBYMD METPAMb. chiﬁf MBI
nocab 9roro HAuCPTHMT 110 H3BLCTHOMY MacuiTaly cHeTeMY m&% " npen-
CTABMSIOULYIO DI PSR 1 Pa3CTOSHIA Mem1y HHMH. .hT'};MT) 4epTeED
Ilpe,l(,TaBHM'B KOMY-JH0O0 He BH AbBUIEMY BHHOTDAJIHAKA, Jmm 0ro, YTOOH
OH'L ONPEIBIHIT cXeMy, 10 KOTopoil BHHOTDaJHAKD u()cah(heﬁ'b Hoxomeme
ATOrO JHIA OyJIeTh TOIY m CXOHHMB €D 110.10KEHIeMD JOBATEIA, I0JIb-
3VIOIAr0CsT HOBBIM'E METOIOMT H3CABI0BaHIg KpHE ﬁ%m, Pa3rnna 0y-
JeTh COCTOSIThL IIaBHBIMB 00pPa3oMb Bb TOMB, UTO 0<'J1h,1H1H 0yJIeTs ome-
pPHpOBATh Bh TpeXb H3MbBpeHifAXb, a MEepBbi BH ABYXb.
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3aMBTHMB, BIPOYEMB, UTO IOJNYYEHHHA TAHHEIA He HMPHBOIATH CPa3y
Kb BIHOJHE ompenbienHOMy pesyapraTy. EcIH JIm10, NOJXyYUBUIEe BhIlIe-
VEa3aHHBIH YePTe&D, IOCTABHTH Ha BCLXD TOUKAXb mepechueHiss KPECTHKH,
H300pakawulie co60l J03B, TO mOAyunaTca m3BbeTHasa cxema. Ho ycaosis
NPOBeJeHIs JHHIA OYyIyTH YIOBIETBOPEHBI, €CIH KDECTHKH IIOCTABHTHL He
Ha BCBX'H TOYKaxb IepechbueHis, HO JHUIb BH HBKOTOPHIXL H3GPAHHBIXD;
31bck Bo3MOKeHs WBALIHE pAXE BapiaHTOBB, KAKh BB HTOMD JErko yG6h-
taThesa. Ecam, ogHako, 3HaTh Goabe mam Membe TOYHO, CKOIBKO J03B IIO-
Mbuaeress Ha H3BbeTHON ILIomagE, TO MOKHO ObicTpo abiaTe BHGOPH
M@Ky pa3IHYHBIMH BapiaHTaMH pas3MblieHis J103H, Takh Kakh 3TH Ba-
PiaHTHl pa3AHYalOTCA 3HAYATEAHHO Bh CMBICAE TYCTOTH HACAKISHIA J03.
Boabe onpexbaenHbiii pe3yibTaTh MOMETH OHTh MOAYYEH TAKKe TAKAMD
00pa3oMb, 4TO OyIeThb ompexbneno pascTodHie MekIy PAIAMH, HIYL[AMA
eme BB JPYrHXD KaKAXh-IA00 HAIPABJIEHIAXD.

Ecan obparaMcs Kb KpHcTaxlaMb, T0 31bch omperbiennoMy phime-
Hil0 33JaYH CIOCOOCTBYETh 3HAKOMCTBO ¢h YABABHBIMBE BBCOME, TAKh Kakb
3Had NMOCABIHIA, MOMKHO BBIYHCIHTH, CKOJBKO MOJEKYJIH B3aKJI0YAETCSI Bb
KYOHYECKOMB CaHTHMETpS.

IMonoOHEIMB IIyTEMB MBI, HAOpUMbphH, y3HAEMD, KAKD PACNOJAranTcs
aTOMBI yraepoja JXis oOpasoBaHis axamaza. Heaerko o6pucoBath Beb je-
TAJH CTPYKTYpH, He AMba MOjJeaH; O0JIHAKO, BH HBCKOJIBKHXD CJIOBAXE
npejcTaBieHie 006 3TOH crpykryph 1aTh MOHO. JOCTaTOYHO YKa3aTh Ha
TO, YTO KamAbli aTOMB YIriIepoga HaXOJIHTCI BBH 1EHTPS NpaBAILHATO
TOTpasipa, HAa BEPUIHHAXH YIIOBDL KOTOPAro pacloJOXeHB 4YeTeipe 0.aH-
HKadwaxs cochga 3TOro aroma. Pascrosnie MexIY KamJIbIMH ABYMS cochba-
HAMH aTOMaM#d BB EKpHcTaaab paBHO 1.53 AHrCrpéMOBHIXD eIUHHUIND

(1AU =1'/100000000 c4t.). TeTpasipHyeckis COOTHOLIEHIS HAXOIATCS BB MOJ-
HOMB COIMIACiH Ch YeTHIPeXBAJEHTHOCTHIO YIJIEPOAA, YCTAHOBIEHHOH XHMH-
kaMd. PaBHNIMB 00pa3oMb HHTEpecHO HpOcIBIATE Ha MOJEJH, Ch KakoH
JEeTKOCThI0 YIJIEpOTHBIE ATOMBI COEJMHAITCS BB IBOH IO IIEeCTH.

Temeps BO3HHKaeTH BONPOCH, He TpyiHbe JH aHAIA3HPOBATH KpPH-
CTalXb, XHEMHAYECKiH cocTaBbh KOTOparo Ooabe ciaomkeHs, YbMB COCTaBb
alMa3a, COCTOSIIAr0 HCKIUATEIBHO H3H aTOMOBE yriaepoxa. bess comusb-
Hifl 9T0 TaKbh; H Mbl JOJKHBI OBITH JOBOJBHBEIL, €CIH CMOKEMB HPAMBHATH
HOBHH MeTOIb CHAYala Kb KPHCTAJLIAMB CPABHATEJIBHO HPOCTOTO coo{é
H BHICOKOW cTemeHH cmMMeTpin. 31bch MBI yike KacaeMcs 4pe3BhYaHHO
HATEpecHaro BONpoca 00h OTHOUIEHIH MOJEKYIBl Kb Icpnc'rauum‘u/,;H;>

BospMeMt kakoi-HHOyAb AbiicTBUTEJBHBIH caydaf, H&npg@p’b, CaIy-
yali KpHcTalia MarHATHaro merxbsuaka FezO,, CTPYKTYPa KOTOparo He-
JaBHO Oblia ompexbieHa. 9TOTH KpPHCTAJLIh BeTphuaercs BEH (opMb mpa-
BHJBHEIX'F OKTa3JpoBB. KCIH MBI IPOaHAIA3HPYEMb OfHY H s TpaHel Ta-
KOr0 OKTa3fpa, TO Mbl HafiieMb, 4TO CIEKTPOMETPH Q&{ﬁpymmaem IpH-
CYTCTBie OTpaKAMIAXB INOBepXHOCTefl, MapalieibAbiXh 5TOH TpaHd H
PACHOJOKEHHEIX's OJHA OTh APYrofl Ha pascTofHid 4.80 AHICTPEMOBHIX'B

efEHENE (4.80 AOU). Yro cogep®aTh OTH HOBEPXHOCTH, — ATOMB HJIH
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MOJEKYJIBI, #exb30 HJIH KHCIOPONEH, HJIH, MOMXETH OHTh, KOMOHHANIH
3THXB 3JIEMEHTOBT ?

CaMBIMB 06mEMT OTBETOME HA 3TOTH BOIPOCH OYAETH, YTO JLJId
TOrO, YTOOBl BBHI3BATH HHTep{epeHIil0 x-Iydelt, KOTOpafg COCTABIAETH
OCHOBHOH (paKT®H BB ONHCEIBAEMOMT MeTOXS, Beb IOBEPXHOCTH JOJKHBI
OBHITH COBEPINEHHO OXMHAKOBEL. I'1B Obl aTOMBI HE HAXOJIHJIACH, HA ILJIOC-
KOCTH, Chb ABYXH CTOPOHD ILIOCKOCTH HJIM BOJH3H IJIOCKOCTH, HXBH OTHO-
HmeHie KO BCBMTB ILJIOCKOCTAMT XOJ:EHO OBITH OIHHAKOBEIMB. BB abicrBm-
TEJbHOCTH aTOMBI HE MOIYTH JekaTh BH ILIOCKOCTH, TaKh KaKb OHH 00.a-
JTa0Th H3BLCTHEIMB 005eMOMB. OHH MOI'YTH HAXOTHTHCA YACThIO CH OJHOH
CTOPOHBI ILIOCKOCTH, YaCTBIO ChH JIPYIOfi; OHH He NOMKHEI Jekarb CHMMeT-
PHYHO ¢b OOGBHXBH CTOPOHB MJIOCKOCTH. IIJIOCKOCTH HE COIEPKATH HA aTO-
MOBB, HA MOJEKYJab, OHD cogepxars 3aMbujaru[id TOYKH.

IIpexcraBuMs cedd, yro mepeit HaMH 060H, cojepixkaliie Kako-1a6o
CIOKHBIH PHCYHOKB, COCTOAU[I# H3BH IBLTOBL M JACTHEBH. BribepeMsb JI0-
Oyl 3aMbalOmy0 TOYKY BB 3TOMb pHCYHED, HampaMbpb, BepXyIIKY
RaKoro-im6o 1pbrea; orMbTHMB 9Ty TOYKY Besib, rxb Ol OHa HH HaXxo-
Juaack. Mpl TOrga yBHAAMB, YTO MBI CMOMXeMDB IpoBecTH ABL cepidm Ia-
paJlelbBbIXs JHHIH uyepe3s OTH TOYKH (Ha caMOMB Abab, 3TO MOEKeTH
OBITH [IPOH3BEEHO CAMBIMB PA3JIAYHBIMDB 00pa30oMb). PascrosgHis Memxy
9THMH JHHISIME COOTBETCTBYIOT's pa3CTOAHIAMDB, YCTAHOBICHHHHIMB BB
KpHCTaJLIaxb. KEcadm Obl Mbl BRIOpAJH [Jpyrylo 3aMbBUIalOIYI0 TOYKY, Ha-
npaMbps, TO MbBero, rab KakoH-am00 Jamcrh NpAKPBIIEH: Kb CBOEMY
credeJbKy, TO MBI HOJAY4YAIH OB cepiH JHHIR ¢b TaKHMH e TOYHO pas-
CTOSTHIIMH, Kakb ¥ BbH mepBoMb cxyuyab. Ilogo6uo aromy BB cayuab kpH-
cTaJiaa He HMbeTdh 3HaueHis, KakoH aToMb MBI BbIOepeMb BB KatecTBb
3aMBUIalOIar0 MOJEKYJIy HJIA TPYIINY MOJIEKYJIs HJIH YTO-HAOYIb Apyroe,
HOBTOpAONIeecT ¢h H3BBCTHON MpaBHABHOCTHIO Bh mpocTpancTBs. M36paBuin
Bb Ka#J0H H3D CTPYKTYPHBIXD eIHHHLD KaKyIo-AA60 TOUKY BH KadecTBb
saMBuaromei 3Ty eIHHAIY, MBI MOXEMb uepest H30paHHBA HAMH TaKHMD
00pa30Mb TOYKH [IPOBECTH ILIOCKOCTH; HAlIs MeTOIh YCTAaHABIABAETD
Pa3CTOAHIA MemIy STUMH IIOCKOCTAMH. YKamxeMb, YTO Bb MArHATHOMD
#eab3HAKD CTPYKTypHAs eTHHHLA COJEpHKHTH IBbL MOJEKYJb, HIH, Jy4lle
CKa3aTh, 1IECTh ATOMOBG #eabsza @ BOCeMb aTOMOBBH KHCJIODPOJA. <\\7

TakEMD 00pa3oMb, game IOcAB TOro, Kakh MBI yCTAHOBHJIH lfo
#eHie 3aMBaoIEXH TOYEKDB, Y HacCh ele BIEpPeJH O0CTaeTcH Maéx%r pa-
60THl 1A OmpexbJeHis TOYHATO MOJONEHis KamJIaro aToMa. E@IW\ﬁOE»Bpa-
TATbCA Kb NPAMBPY ¢b OGOSMH, TO MHl MOKeMB CKazarh, YTO H MOCTH
onpexbaenis pascroAHiA Mem1y JHHIAMH, npoxommanAeﬁ)ésx TOYKH,
3aMBIUAKWis OTXBJIBHBIA CTPYKTYDHBIA €IHHHIEI BB pnc)Hii§> MBI BCe ele
He 3HaeMb, KakKb Bb ABACTBHTEJBHOCTH DACHOJIOKEHEI qgs’ﬁ'm H JHCTHI
BOKPYI'h 3THX TOYEKD. a\\\,\”\/

RakuM® #e 00pasoMb MBI MOXEMb TOCTHYD 5t§§rﬁe HOJHAro ompenb-
JeHifd CTPYKTYpPHI?
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Msr 3nbch mOIXOAEMTB Kb 3agaub, koropas ThMb Goxbe TpyaHa,
ybMB Ooxbe caokeHD cOCTaBbh KpHCTAJIa, M — NPHGABAMD elne — YbMb
MEHbUIEMD KOJIHYECTBOMT BHJIOBH CAMMETpPIH OHBH o0aanaers. Ilpm jpanb-
HBHIeMs H3yUYeHIM BONpPOca MBI (E3YCIOBHO CcTaHeM’b 00abe ONBITHRIMA
B HCTOJKOBaHIH (pakroBb. Iloka e Mbl cibiaam HBKoTOphle yenbxm ¢h
6orbe mpoersiMH H Goabe CHMMETPHYHHIMA KpHCTaXLIaMA. BB maiapHbii-
uieM’s Mbl Hagbemcss B3ATbeA 3a 0oabe TpYAHBIA IPOOIEMBI.

Merors mpaMbHeHis x-aydeii He oOMaHyJdb HaWHXP Hagexlsb. [IbHii-
CTBHTEJIBHO, 10 CHX'DL IIOPB MBI M3JIOAHIH JIHIIb YacTh TOLO, 4YTO MOKETH
HaM'b JaTh 3TOTH METOXb. BOCHOJIHHME HECKOJIBKO Halle H3JOKEeHie.

Rax® Mur yi#e ropopuau, npa H3BbeTHON 1IHHE BOJHBI B H3BBECTHOMD
IpoMe:kyTkDL Mem1y HOBepXHOCTAMH, OTpaikeHie IPOHCXOAATH JIHUIb IPH
n3pberHoMT yrab magenia. Ecan MB Temeph cTaHeMh H3MBHATH IOJO&e-
Hie KpHCTALIa 10 OTHONEHIN Kb LalalolleMy Ha HEro Nydyky x-ayuyeii,
TaKb YTO Yroab, 00pasyeMbll NYYKOM'h M IOBEPXHOCTAMH YJIBOHTCSH, HIH,
TouYHEe ToBOpA, CHHYCH 3TOIO YIMa Y/IBOUTCH, TO H LUPH 3TOMB yrab Takke
IpPOH30iifeTs oTpaikeHie. OrpameHie IPOH30{/IeTh TakkKe TOILA, KOTAA
YyLOJB YBEJUYHTCS BTpOe, BueTBepo H T. 1. IpyrHMH cJI0OBaMH, IpH IO-
CTEIeHHOMD YBEJHUCHIH yIIa orpadeHic 0yIeTh UPOHCXOJHTH NDPH H3BE-
CcTHOH mocJabjoBare.abioii cepin noaoxeHii. Msl roBOpHME 00'b OTpaKEHIH
1IepBAro MOPAAKA, BTOPOLO IOPATKA, TPETHIro H T. .

JambruMp jgaabe, uTo CHEKTPOMETPD JAaerTh HaMb BO3MOKHOCTH
A3MEpAT, HHTEHCHBHOCTL OTpaEKeHHaro Iyuyka. Mbl MOXeMb CPaBHHTH
MEKIY €000I0 HHTCHCHBHOCTH IIYYKOBT, IIPH OTPakeHiAXDb pa3JIHYHArO II0-
panka. IloayueHHbIsT BEIHYHHLI He OYIyTH 3aBACHTH OTH Pa3cTOAHIA MEKIY
ILIOCKOCTAME, & OyAyTH HAaXOAAThCS BTL IPAMOH cBA3H c¢b pacupejrbae-
HieMh aToOMOBD, HaXOIAMHAXcsA BOJIH3A THXB ILIocKOocTell. CnekrpoMerps
CIYAXHTD HAMD lIpeiie Bcero LI TOro, 4To0bl onpelbinTbh pPa3cTOSHis
My IIOCKOCTSIMHE H OTHOCHTEJLHOC I0JoikeHie 3aMBIIalolaXDb TOYEKS.
A sarbMb OB BHIACHAETH HaMb pacipepbieHie BOKpyrs saMbuiaomuxs
TOYEKDh PA3IAYHBIXD IEHTPOBH OTpaKeHis, OyJAb TO aTOMBI, YaCTH aTo-
MOBB HJIH YTO-IH00 Jpyroe.

Y1005l ysacHATH cedb ¢MBICAB TOrO, YTO OTHOCHTEJLHAs PHTEHCHB-
HOCTH OTpaieHill pasJHYHAr0 MOPAJKA 3aBHCHTH OTH pacuperbienis sie-
MEHTOBH CTPYKTYDHl BOKPYI'h 3aMBIIAIOI[EXT TOYEKH, 00pATAMCA Kb (Hal
JOTHYHOMY (DAKTy, OTKDBHIBAEMOMY IpPEKHHMH CHeICTpOMeTpI/I'JGCK@gf e-
ToraMi. Ecan 1ias amaamsa cBbTa I101530BATHCS gn«[nbpauuion}@ﬁéw ueT-
KOH, T0 Mbl HaX0guM'b IBJABIH PALB CIEKTPOBH, Pa3JIHYHELIE ygy}fit}m KO-
TOPEIXB  COOTBBTCTBYIOTH Cepill yrIoBEL, ¢b H3BLCTHOH 1pa HIBLHOCTBIO
yBeanyaBawuuxca. WHTEHCHBHOCTH CIEKTPOBD pa3.rmql};,m\gk NOPAJIKOBH
3aBHCHTH [JIABHEIME 005a30Mh OTH (OpMel Hapb3ok®{BB‘pbmerks. Bp
HBKOTODHIX'B CAYUYAAX'H CHEKTPHl OMpeibIeHHbIX D II OBb MOLYTH CO-
BepUIeHAO OTcyTcTBOBaTh. HampaMbps, MOKHO &@pmenno JCTPAHHTD
CHEeKTPHl BTOPOTO IOPS(KA, €CAH IIPOBEeCTH Ha phureTkb ABOEHBEIA Hapbskd
TaKb, YTOOBL pPa3cTOAHI® Me#Iy Hapb3KaMH DaBHAJIOCH YETBOPTH HOPMAJb-
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Haro. To #e camoe Mpl EMBeM®  H BH KPHCTAJIaXb: pACHOJOMKEHie aTo-
MOBB BOKpPYI'b> 3aMbIIAIOMAXD TOYEKD CYU[ECTBEHHO BIifIeTh Ha OTHOCH-
TEJbHYI0 HHTCHCHBHOCTH OTPaXKeHHLIXD Z-Tyyeil pazamuHaro mopsika. Ho
Ha yroJ’h, HpPH KOTOPOMH OTpameHie IIPOHCXOJHTH, PACHOJOEEHie 3TO HH-
KaKoro BJIisiHisT He mHMbBers.

[TosToMy m3cabjoBaHie Halle JOJKHO 38HATHCA OTHOCHTEJIbHOH HHTEH-
CHBHOCTBIO OTPAKCHHBLIX'B JYyuyell pasinyHaro IOpAiKa IO OTHOLIGHII Kb
pPa3JaHYHBIME BAKHBIM'E II0BEDXHOCTSIMD KPUCTAILIOBH. Ha OCHOBaHIE 3TOro
n3cabaoBaHisl MBI MOKeMDB YCTAHOBHTH pacnpenbiaenie atoMoBb. Ilpn 3TOMB
MBI BerpbuaeMs HBKOTODHIA TPYIHOCTH; OCTAHOBHMCS Ha OJHOH H3b HHX'B.
ITo Bcemy BbpoaTio, aToMbh 3aHAMaeTh Tako# 00HEMB, KOTOpHIH caMb IO
ceob go.kens uMbrTh 3aMbTHOE BaisiHie Ha HHTEHCHBHOCTL OTPAKEHHBIX'H
ayqed. HyxHO aymath, 4To (lopMa M 00HeMb pasIHYHBIXT aTOMOBH He-
ojaHakoBa. Mpl nmagbeMcs, 4yTo BbL KOHIE KOHIOBH MLI JOCTHI'HEMD 3HaHIA
0 pacnpeibJCcHIN IEHTPOBD OTpamKeHiss BHVTPH aTOMa, H YTO IOCTOJIBKY
MBI O3HAKOMHMC H Ch aTOMHOH CTpYKTypoli. BT mactosmee ke BpeMd
TOJABKO 4YTO pasoOpaHUbil (akTh eme Goabe yBeAnuHBAeTh TPYIHOCTH
TOJKOBaHisl. MeTo1h H3yYeHiss HHTeHCHBHOCTH OTDakKEHHBIXH Jyued WpH-
Hec'h HaAM'b CYIECTBEHHYIO NOJAB3Y IIPH AHAAW3L CTPYKTYphl HBKOTOPHIX'B
KPHCTALIORD, HO, NOBHIAMOMY, 10 CHXH It pPH METOLh STOTH /Jalb HaMb
OYeHb HEMHOIO BH CpaBHeHIA ¢b THMB, 4TO OHB euje MOKeTDh 1aTh.

PazesMoTpiys Temepb Ipyroii BOIPOCH, NpeICTABAMONLIfi Takme 60Jb-
woi HHTepech. CTPYRTypHAS €JHHHIA BB KpHCTAJITE NOJKHA HenpeMbHHO
conepikaTs 1whiaoe 4ucaIo MOJeKyab. BbposTHO, uECIO 3TO OYEeHH MaJO BB
caydab Goxle mpocTeXs KpHETAlIoBh. OxHAKO, He cabiyeTs AymMaTh, 9TO
CYUIECTBYETHh TOALKO OJIHHB €HOCOODH TMojapaszjpbleHis Kpucraala Ha CTPYK-
TYPHBIA exuninnnl. Bo3BpatuMes ousith Kb npEMbpy ¢ oboamu. Ilpexro-
JOKHMDB TJAs NPOCTOTH, 4YTO 3aMbuiapmis TouykH Haxojarcs Beh Ha Mb-
cTax’b nepechbuenis JIHHIH, pacnoJOXKEHHHIXH Ha OJAHAKOBOMT Pa3CTOSHIH
OJHa OTH JApYrofi H mepechkarnmaxes NOATL NpSMEIME  YriaoMnh. Kaxis Ot
3aMBIAOMian TOUKA MBI HH BHIODAJH, PHCYHOKD OVACTH HOKPHITT MAaJeHb-
KAMH KBajpaTaMH, H3b KOTOPHIXDH KAKABIH COJIEPHHTT, COBEPUICHHO OIH-
HAKOBLISI YacTH pHCYHKa, cOIepEkHMOe KBajpaTta OVieTh eJulHIed pH-
CYHKa IIPA KaKOMb VIOZHO cnocoot mogpasnbaenis. Ecanm, HanpnM%p
JHCT'H JEKHTE 110(-ponm"h MEKLY JBYMS COBGPIIIPHHO OAHAKOBLIMH %Hw

B (‘,LPIHHILY pucyn\:x ¢h Icamlu,m'b H3B OTHXD IIBT)TOB'I. Touxo Q\/MH\M,
ie 00pa3oMT BH cayuab Kpueramia, 4acTo HEBO3MOKHO ('l\a?&\hg Haxo0-
JATCST JH KAKOH JAH00 aTOMB BEL OJHOH CTPYKTYpHOf e LIIII{I}I{I\E‘)L OLHAMB
3% CBOHXDL cochicH HIM ¢b ApYyTEMB. Bb kKaMeHHOI coy\m mecTh aro-
MOBT HATpifl MaXoIres HA OJHHAKOBOMT DPA3CTONHIM OTH\ATOMA XJOpA;
HOCABIHI MOKHO CKOMOHHAPOBATH € I\HI{HM’B\I‘OJLH %ﬁ}ysm\m aTOMOBD
Harpis. B MarHuTHOMD #KeabsHAKL ¢h IBYXS %f;m OJOEHBIXD  CTO-
DOH'B TPEXBAJCHTHAr0 arToMa meﬂma Ina ()1;11111{0}0\1'1, pasCTCAHIH OT'h
HOCABIHATO HAXOAMTCA 10 JABYXBAJEHTEOMY aTOMY, I H"L'n, HHKAKOI0
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OCHOBAHifl 1Jd TOTO, 4TOOB CKOMOHHHPOBATH AaTOMB keab3a ¢b OTHAMD
H3% JBYXH IDYTEXs AaTOMOBB IpexmourATenbHbe mNepent ApyraMsb. Bb
kpHacTallb HBTH cOBepmeHHO OTIBIBHBIXD MOJEKYIAH: MH BB IpaBb BEHI-
pasHThCdA, 4TO WHABH KPHCTAJLIEH IpeIcTaBIsieTh CO60I0 OIHY MOAEKYIY.

BosnakaeTs BOHNPOCH, cOrMacylTes JH ONACAHHBA JAaHHHSA O CTPYK-
Typh KpHCTALIOBE €BH OOBIYHHIME IIpejcTaBleHieMb O TOMDH, YTO BH KpH-
cTaqrb aroMel yaoxeHB TheHo Apyre Bosah apyra. Ha 310 OoTBBTHM®E,
uro coraacie 3pbch EMbercs nalexo He oueBHAHOe. Bb HBKOTOPEHIXE cay-
yafxb fACHO, YTO AaTOMH cabayers mpejcraBiasaTs ce6t BB BEAB cdeps,
PACHOJ0KEHHENX'h CaMBIMb TECHBIMB 00pasoMb ojHa mnoaabt apyrod. 9to
Mel aMLemn, nmanpeMbph, BB cayuat mbam. Cb apyroii cTopoHEl aJMasb
eCTb KPHCTAJJIb, aTOMB KOTOpAaro pacloJokeHRs He THECHO, €ecJH TOJBKO
MHl He CTaHeM’ KOMOHHHAPOBATH AaTOMBI 10 JRA (OIHEMD H3D YeTHPeXT
BO3MOKHHKXDB CINOCOO0OBH) H He 3aMBREMT Kamiayio mapy cdepoit; onwnako,
nocabnEee 6BIO OBl COBEPNEHHO INPOABEOJLHBIMG. ATOMB NHHKA BE NAH-
KOBOH o6MaHED pacmoaoxenst ThCHO, ecam MBI He NPEMEMT BO BHHMAaHie
aToMOBB cbpel. Jlag Toro, yToGH npejacTraBAThL ceGb cTpoeHie 3TOTO KpH-
crajia BB BEAB THCHOH VKIaJKW, MBI JOJKHBI COEJIHHHTH BMBCTH aToM®
IAHEA A aToMb chpbl (YTO MBI TOke MOomeMb citiarh OFHEME H3TH ue-
THPeXH CN0COO0BB) H INpeicTaBHTh ce6b, u4TO mapa o6pasyers cdepy.
Brino 651 caEmEOMB cMbao ckazaTh, 4TO TEOpis THCHOH YKJIAIKM YacTHID
COBEpIIEHHO HeocHOBaTeJbHa, HO Bb HACTOsIlee BpeMs Teopid sTa He MO-
&KeTh HaMb CJIVEHTh BB KauecTBh TEOpiH DPYKOLOAAIIeH.

Jlo HacrofmAaro BpeMCHH MH NPOHAKJIA JHIMb BB HEOOJBIIYVI YacTh
TOH mHpoKoit o6aacTH u3cabroBaHisg, 0 KOTOpPOH MBI IOBOPHJH BB Ha-
croauell crateh. He Oyners canmkoMb cMbapiMb Hapbarbes Ha TO, 4TO,
npeE ganppbiimeMs nporpecch HamwHx® 3HaHIA BB 9TOH o6JaactH, GYAYTH
cibaanpl BamHbIA OTEPHTIA. Temepp ke mnpeaBHAnTcs pab6oTa BB =TOMD
HanpaBJeHim JJad MHOTEXD m3cabjpoBaTered »b Teuemie nkaaro pgupa ab1h

HOJEMUKA.

7
o

H. A. TIesexyca.

M \
§ 1. 3azaBmuch WhIpl NpoBecTH AHAIOTII MekIy gﬁ@ﬁ@mamem narpb-
BaeMbiMH THIAMH JI€KTPOHOB® N OGHIKHOBEHHHMD HCOApeHieMb, PrHyaprcons
IPOH3BeND BB Hayanb JeKWinm ON1TH, NOKa3pBaKIie BIigHIE TeMmepaTypH Ha BH-

ibremie m3p Thra jomoBs. 1) OHb nOKazalrs, YTO IPH TEMHO-KPACHOMB KaleHin
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TOHKAaA NIATHHOBAad NPOBOIOKA, HarphBaemMad aleKTPHYCCKHMB TOKOMDB, HPHTATH-
BAeTCA NPHOIMKAEMBIMD Kb HeH NOJOKMTENbHO HA3NEKTPH30BAHHBIMD CTEPXKHEMD H
He OTKJIOHAeTCA BOBCE, KOLAA CTEpiKeHb HAdJNeKTPH30BaHL oTpHuarteabHo. Orciofa
OWD 3aKII0YAETDH, YTO NPOBOIOKA NPH ITOMEL JCIOBIM BhIOpachiBaeTs OyATO-OB H3D
ce6s noxoxutesbhsie ionsl. Ilo Moemy ie, 3ToTE $akTh 00bAcHAeTcA TEMB, 9YTO BO
BTOPOMD cayya’h nmpomcxoauts ypaBHOBBmHBaHie MeX1y NPHTAKeHieM H OTTaIKH-
BaHieMb, TaKh Kakh npH caabomb HarphBadin n Beirbienie 31eKTpoHOBD caadoe,
a crbaoBaTeabHo, 0JHOBPEMEHHO O0KOJIO NOBEPXHOCTH NPOBOAOKH OYy1yTh HAXOUTHCA
00a 31eKTDHYECKHXD €108: -+ 1 —, HecoeluHswIIiecs Mex1y co6ow, BeabicTie Ha-
rpbsania, 2) Korga npoBozoka G6wna marpbra jo 6baaro kaaenid, Torza Ha Hee
He phiAcreosain Hn -+ Hn — 3apans crepxkud. Ilo Pmaapacony, ato Joxasw-
BACTh, YTO HPH ITOMB BeYBIATHCH 3L npoBoXokn W + n —- ione. I xe ymb-
pens, 4o nogp ybAcTBieMb OYeHb BBHICOKOH TeMmepatypel 31bch IPOHCXOAHAA DPOCTO
notepa 3apaja Bh crepxkub, Beabicreie ofpasoBania BB Bo3ayxh rasn-ionoss 4 u —.
3) B cayyak mamuoukn naxkanmsamis pbiictsie HasiextpusoBamHaro Thra Ha packa-
JEHHYI HHTh KAKh Pa3h 06paTHo TOMYy, 4T0 BB caydab 1) TeMHO-KpacHaro KaJemid
B BO3AYXE: npurskenie 3ambuyaerca upn crepxnb -, a He 4. (OObAcHsercA 9710
npoctTo ThMB, YTO. Bb NYCTOTE HAEKTPOHB 04eHb GHCTPO 0CBOGOXKAANTH MPOBOJOKY
0Th OTPHILATEIBHAr0 3apsja; crbpomareipno, npu crepxat — Ha mpoBoxokd 6y-
J€Th HAXOJUThCA TOAbKO OXHHH HHIYKTHPOBAHHBIT c10ii 4, a NpH - HHIYKTHPO-
BAHHEIH CJIO TOTYACh ¥Ke YJAJIUTCA b NPOBOAOKH.

Buxbaenie npm nocremenHoms HarpbBaHiH TPOBONOKH cliepBa TOIbKO MO-
JOKHUTCIBHHIX'h 10HOBH OBLIO JCTAHOBIEHO KAaKD pe3yAbTaTh ONHTOBH HaLb TPYO-
KaMH ¢b pa3pbieHHbIMb Bo3AYXOMb, Bh KOTOPHIXH OJIHHD 3IEKTPOLB NPEICTaBIAND
HAKAIHBAEMYI0 TPOBOJOKY, a JPYroff dJEeKTPOAh OKPYKAMMYH €¢ MeralIHyecKyl
TpyOky. I ykasaan BB 1910 r. (b cratbb: ,,0JHOCTODOHHAS MPOBOIMMOCTb JIEKTPO-
JHTOBH IPH HepaBHBIXG anektpojaxnh® K. P. @.-X. 06m.), 4r0 ynmoMamyTei pe-
3yJAbTaTh TOJALKO KamkymificdA M MOiKeTh OHTb OOGBACHEHh HMEHHO HEPaBEHCTBOMb
BeJIMYHHD INIOBepXHOCTeHl 3xektpojoh. I[Ipn narpbBaHim mpoBoxokH Oyiers Harpb-
BaThCA M OKpykKawuad ee TpyOKa, KOTOpad W BB CBOK ouepeib GyieTh HCIYCKATh
QJPKTPOHB ; HANpaBleHie TOKa, I03TOMY, Oyierh 3aBHCHTH OTH TOro, €h KaKOH CTO-
pOHBl 6yneTh Goabme IepeHOCHThCA JIEKTPOHOBH; NPH HEBHICOKHXDH TeMIepaTypaxsh
BooOue O6yjeTh Goable MEePeHOCHThCA Ch JIEKTPOAa, o6rajzanumaro O60abmen Io-
BEPXHOCTHI0, @ NPN BHCOKHXD TeMIeparypax’b — Ha000pOTb, Kakh 3T0 NOKA3HBANTH
HenocpefcTBenHsie onbiTH. (rbroBaTeabHo, MBI BHIEMB, 4TO BO BCBXB CAYYAAXD,
KaKkb Bb Bozmyxh Takb H BB OycToTh, HBETH HaJ0OHOCTH NPHHEMATDH J],'BﬁcTBWEQJIB—
HOC CYHeCTBOBaHie MOTOKA MOJNOKHTENAbHHIXD iOHOBH NPH CPABHHTENBHO Hesmhrenb-
HOMD Harpbaaniu.

§ 2. Bropoe sambuanmie xacaeres Bompoca 00 AHAJIOTIH Me:)
HieMh 3IeKTPOHOBH M HenapeHiems. Thio, BriGpackBatouiee H3b ce6s §\emp0m JOJIHKHO,
crbIOBATEIbHO, OXIAKAATRCA, TAKb ke Kakb W Hcmapaomeecs  Thao. Takoe oxiax-
JeHie mpPOBOJIOKH OblI0 JBACTBHTENBHO OGHApYHEHO upH I iﬂhﬁMocha Burcrona
Pruaprconoms n Kyroms. \\/

Keratnt ynomsmy spkes aas moaxpbniemis 9T0ro pesyabiata o MOHXB OlbI-
Taxb, OPHBCAMHXD MeHA Kb TAKOMY ke 3akaiyeHir, Bckolh ke rnocal ombToB®
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Kwopn n JTa6opna Bs 1903 rogy noMOmBK KaJIopuMeTpa O HeNpepEHBHOMB
BoLbaeHin comaMu pagis  rtemaote. OnmTel, mpomsBefeHnsie  MHOW BMEBerh b
H. M. TeoprieBcknMb npi HOMOIM HPOCTHXE TEPMOMETPOBD H TEPMOIIEMEH-
TOBB N0KA3a1i HeCOMHBHHBINDG 00pa3oNb, 4To OpPOMHCTHIL paiiil HAX0INTeA Boo6uLe
npa Temneparypd Huemedt, whmw oxpymawmiit Bo3ayxb. ([loxomkeno ¢us. orx. Pyeck.
uz.-Xum. 06w, Bb anpbak 1903 r.). Mag npumlpa npnseny 31bcb O1MHB 13
Pe3yIbTaToOB'h ONBITOBB ¢ TEPMO- JAEKTPHICCKHMD d.1¢MCHTOMB: ,, [lor1a moims o1HHMD
H3D KOHTAKTOBD NPOBOJIOKH TEPMOIAEMEHTa 110J0BLradcd pajlill, TO OTKJIOHeHid HA
mrark rarbBaHoMeTpa mosyuamnich noeabiosareasno depesn gyb MuHYTH cabayomis:
+18, +6, +3, +3, — 2 u r. 1. Koria paxiit orogsuraies Bh CTOpPOHY, TO
yepe3h 1 MuuyTy moayumiocn: — 28, — 2, +2, 42 u 1. 1. Crbrosareanno, n
31bCh, Kakbh BB ONBITAXD (b TepMOMeTpaMu, H0xb AbiicTBieMs ayueii pajis na6m;o-
ZaeTea cmepBa Harpbpanie, a 32TEMT, TOCTCNCHHOE OXJAwJeHie: Korja ke pajii
YIAINTE OTH METa;IoBh, T0 3ambuyaercs cmepsa Oblerpoe oXJIamleHie, a 3arhwvs
MelneHHoe Harpbnanie. Pasmuma Toapko BB TOMB, uT0 AbiicrBie pajis HA MeTALIBI
npossagerca Osicrpbe, wbMh Ha erexio TepMoMeTpa; 4TO 3xbCh MHHYTH, TO TaMb
4acH“.

Wraks, pagiid, wenyckas ush ceOs vactwisn «, 3 1y, camb He HarpbBaetcsa
KaKb 3TO J0 CHXDH 1ODH MHOrie T0JaralTh, a OXIaKIaeTes, Kakb aTo 1 cxbro-
Baxo oxniarn. Mosrony n JI. U. Mengeadens, yumoMsuysp o MOMXB n3cabio-
BaHIAXD 0 GpPOMHCTOMB paiih, BHCKagbBacTess BOOOHC 110 1OBOLY paboTh HAlh pa-
TI0AKTHBHOCTBIO 0 HEOOXOAMMOCTH GOJABWION 0CTOpOKHOCTI BB BHBOIAXD. (,,OcHoBH
Xuvin®* 8 uzxr. 1906, crp. 735). Muh gymaercs, waxbh Ha 910 GBHI0 YKA3aHO B
nepBOMB 3aMByaHil, Yro ¢IMMKOMDL CKOPOCIBABIL I HEOCTOPOKHBIL BHBOLH OHLIH
cibIams M OTHOCHTEIBHO BLLIKICHIT MOJOKITCALHBIXL 10HOBH Bb Hauaxb narpboa-
Hif IPOBOJIOKb.

KHHTH H GpoWipb, NOCTYMHBWIA Bb Pelakmi.

O Bchxb KHHraxb, NpHUCIaHHbIXb Bb pefakuito ,BbcTHrHka“, nogxopswuxb noab
€ro mporpaMMy MW 3ac/ly;kMBalOLHWXb BHUMaHif, 6yaerb AaHb OT3bIBb.

0. 1. XBoabCOHDb. Dipamniit kypes (pusuru 018 Meduross, ecmecmeeuuum@g/
w mernuro6s. 4. 1V, «YueHie 0 MATHUTHBIXTL, M BIeKTPHIECKHXD SBIEHIAXDH CH
200 pmec. 8b Texkcrb. Han. K. JI. Prmkkepa. Iletporpans, 1916. Crp. IV+43?¢\\1§§

H. H. SIky60BHYDb. I. [Tpununa écesipnazo msaomrHis. I1. I’unomcf@@)}pudw-
oceniu 3eman xs coanyy. W3n. 2-oe. Menpasia. m pononn. II. 30 k.

K. WionkoBckill. 1. Zonoanume.ionviss mexHuneckis dannbR - zocmpoem';o
MEMANIULECKOl 000.10uKU Qupudcadas oOess dopoxoit eepfhu. 2. Qm gv.  Jledemnyos-

4

ckazo Ob6uecmeéa o moems Jupuscadnrs. Kanyra, 1915. CTp 10. ER\ 0 k.

Sl. Nunn6axb. punyunst utocoferazo asvira. @m{mo A3bIKO3HA-
Hid. Boxbke 200 yepr. ¥ TAGIUINB BB TeKCTb. [IeTporpm@\\/ Ctp. XII +4 228.
II. 2 py6. 50 k.

M. O. 3umHHb. O xpusoit npoxodswei 8% oo’.mcmu scnsxs mouexs HIBKOMo-
pazo odzeaa. Hopodepracck®. 1916.
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. JI. BoakoBckifi. Zrmexiit mips 65 wucaars. Jag BHAYadbHHXB IIKOID
Han. 1-Ba Ceitura. Mocksa, 1916 II. 20 k.

Ero we. Pym)eoacmeo no « dremeromy mipy 65 wucaaxs». 1. 1. [lepBH roas
o0yvenia. Cb pucyukamu. Han. r-Ba Ceituna. MockBa, 1916. Crp. 323. II. 1 p. 50 k.

I. A. Bemnb, A. A. BoakoBb H P. 3. CtpyBe. Cloprurs ynpasscreniii u 3a-
Oaus no saemenmaprosy wypcy anzeGpuv.. 1. 1. Kypes 111 u 1V kraccoss.

H. B. Kamunb. Ocnosanis mamesiamuveckazo anaausa. Y4eGH. cTapil. Kiac-

cOBDb cpendedl mxoanl. M3x 1-Ba B. B. JlymmoBa. Mockpa, 1916. Ctp. VIII+ 300.
II. 3 pyd.

3ATTAYM

Monb pepnakuiedi npodeccopa E. JI. Bynuuxaro.

Penaknia npocurns me nomBmars Ha OJHOMB H TOMD Xe NMHCTB GyMarm
1) ABIOBOM TIepLeNHCKA Cb KOuTOpoil, 2) pbureuiif 3axayn, HANEYATAHHHXD BB
,BBCTHHKBY, H 3) 3a1avh, npeiaraeMuHx’b Jast pbuienis. Bb OpoTHBEOMB caydas
peJlaKnid He MOKeTh MOPYUHTHCS! 33 TO, YTOOL OHA MOTIA CBOGBPEMOHHO NPHHATH
MBpH KD Yy10BIETBOpenilo BYXJ'b KOPpeCHONIeHTOB.

Peaaknis upocuth auntn, npearaloiinxb 3ajadd a8 nombmernia BB
»BBcTHHEKDE, 1060 npHcHIaTh 3aja4H BMBCTH €L WXD phbmeniaMu, 1TH60 CHAGKATD
8aJ8YH yKazanieMD, UTO JNNY, NpeararaioineMy 3ajlavy, HenanbcTHO e pbmenie.

Ne 327 (6 cep.) Bb maunyio 0Kpy#HOCTH BHNHCATh TpeyroidbEHkb ABC, 3Had
oTtHouenis otpb3kosns AD: DC n AE: EB, onpenbisieMbXDb BBICOTAMH TPEYTOJdb-
unuka BD u CE na croponaxn AC u AB.

H. A.crcandposs (Mocksa).

Ne 328 (6 cep.). Hafitu BelgecTBeHHbI® KOPHH ypaBHeHis

Vit @—z+42+V 368 —bzu+ Vor — 4o+ 13+

V (@2 —y —52+(x—22+52=2+2,
BL KOTOPOMB BCB pajukalsl HMBOITE IO yCIOBil0 apHeMeTHYeCKid 3HAYeHId.

X. (Merporpans). N

Ne 329 (6 cep.). PBmurh Bb mBIbIXh 9HCIaXDh ypaBHEHie

(A +2434. . 4a) (124224304 ... fa?) (18428438 4 ..

Ne 330 (6 cep.). Pbuurh cucreMy ypaBHeHif
«? (x + 6y) + 3y? (4o + 3y) =65, =+ 3y%§§.

z \/«\\

i I%eeb. (CapaToB®).
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PBIIEHIA 3AIAYD.

N 282 (6 cep.). Prwums 65 4raves 4UCAATS YPABHEHie
x2y—11x L y2x ) yx Xy——~10x b yx Y%,
IIpencraBuBDL JaBHOe ypaBaeHie MocaBJ0BATeILHO BB BHIB
Y= wyamw ue yZac ) ya: xy—lo.r Ei yw ¥~ — 0,
Y102 (xy—x y 1 ya:) L y:c (zy—m = ym) =0,
@7 — ) (@ T —y") =0,
OpHBOAHMD pbIleHie NaHEAro ypaBHeHid Kb pblIeHil ABYXb ypaBHeHIN
(1) 2?71 =¢® u (2) 2V T=y"

IIpa pbmeriu ypaBrerin (1) m (2) Bb WbBJIBXDL 9HCIAXD MBI GYIeMB DONb30BATHCS
crbayoumdmMa AByMa cooOpaxeniaMu. 1) Ecau nsiwisa udcra a, b, m 01 n ynosiae-
TBOPALTD paBedctBy (3) a™ =0", mpm yemdb |a|>1, |b|>1 m kKammoe H3B
9HCelb m H % OTIHYHO OTH HYJIHd, TO m H n OJHOTO 3HaAKA; BB caMoMb Abab,
Bb OPOTHEBHOMB cIydab oJHa u3b vacreft paBencrBa (3) 6bira 6Bl WHBIKMBD, &
apyrasg Apo0HBIMD 9HCIOMB. 2) Ecau uBieis M OTJAYEHIA OTB HyId 4YACIa <, ¥,
m H n yIOBIGTBOPAKTDH paBeHcTsy (4) z™ =y", TO 0JHO H3b YACTHHXB ¥:T
HId 2:y /JOMKHO ObIT6 YUCIOMDB I BJIBIMB W OTIAYHHIMB OTb BYAd. J[BACTBH-
TeJbHO, 8CIH M =n, TO U3L paBeHCTBa (4) cIBIyeTh, YT0 T=y HIH T=—Y, &
moroMy z:y=+1 u y:x=+1. Ecxm m >n, To, npefcraBHBs paBedcTBo (4) BB

Bugb ™" = (l) , 38KI0YAEMD OTCOAa, 9T0 ¥ :&, KaKb KOPeHb n-Off CTeNEeHH
x

H3b OBIaro m HepaBHATO HYJ0 YHCIA ™™™ ecrb n1MCIO IBIOe B He PABHO®

n
BYJI0; ©CIH ke m < n, TO, HPeJCTaABHBD paBeHCTBO (4) BB BHIB (2) =g

3aKJIK0Y46MD OTCIOJ& AHAJOTMYHBIMB 00pa3oMb, 49TO L.y eCTh IHCIO I'Bloe H He
paBHOe Hyni. [Toraras Bb ypasHesim (1) =0 man y =0, HAXOUUMD, YTO COOT-
BBTCTBEHHO Y HIH & MOXerb PaBHATHCA JHINb BYJNO; HO BafijeHHOe pbIIeHie
z=0, y=0 x01KHO OHIID ()TOpOlIIeHO TaKb KAKb IDH 3THAXD 3HAYERIAXD x M\
00B qactn paseHcTBa (1) o6pauialoTcs BB HeompelbleHHOe Bupamenie (0. If&ga-
rag z=1, HaX0qQUMD LYTeMDb HEUOCPEJICTBEHHON II0CTAaHOBKH, 4YTO |y}*—&$ H,
HCcOnTaBb 3HAYeHiIA y =+ 1, OpHX0IUMD Kb eJHHCTBOHHO Boamomaogé}}f\g ca'h-

\

PTC

TaEHOMD upezmonomemu p!smeﬂilo b) z=1, y=1;, HaodopoTh
XOJHMB, 9T0 & =1; MOJ00HKMDb Ke 00pa30MBb upu z=—1 nonyqnm«,
H Hﬂ.OGOpOTB, M [OOIyYaeMb TaKAMB OyTemMb pbuenie (6) =
Témepp ocraeTcd OTHCKAaThb JHIb T pBmerid yparHeHld (d;) \\n:m KOTOPHIX'B
|z|>1 1 |y|>1. H3b paBeHcrsa (1), Takb KaKb T U § 4 5@ BB, BHTEKAOTD
COIJ4CHO CBb YKa3daHieMb 2), 4T0 Ju60 (7)) y==zxz a1 8) xz=yz, b 2
nbBroe He paBHOe HyJ0 YHCI0. [Ipumbaas noncranoaxcﬁ({ 4 OpPHBOAWME ypaBHe-

uie (1) kB BEAY xwz“w“’——(zzl‘”, OTKya M3BIGKas KOpPeHb CreleuH T, HAXOMLHMb-
qro #° =42z, 1. e. 9) =« =4, Hsp paBeHncrsa (9) cabayers, d9TO MO,
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Ka3aTelb z— 1] ecThb 9HcnO monoxuTenbboe. Bb camomd nbab, ecanm z2— 11=0,
TO Torga z=11. ¥ BB TO Xe BpeMs, COTIACHO Ch paBeHCTBOMD (9), |z|=1, 4T0
HeBO3MOXKRO; ecIH 2z — 11 <0, To, TAKD KaKD |Z | > 1, a'BBas 3acTh paBeBCTBA (9)
ecTh YHCJIO Ipo6ROe, a npaBas — nbioe, 94TO TaKXKe HeRosMoxro. OcTaerca npH-
HATh, 4T0 z — 11 > 0, 1. 8. 2> 11. Utak®s z — nkaoe yucno, Gonbmee 11. IIpmr 2=12
H3'b paBeHCTBA (9) cabayers, 9T0 o=+12, 01Ky 18 [cM. (7)) cooTBBTCTBeBRO y=+144.
Kaxnoe uas monydYeHBBIX'D pBmenil okaabBaercs 110 NpOBBPKB rOQHBIMT, H TAKHMD
00pa3oM®s Mh HamMIH pbmeris (10) =12, y=144 m (11) z=—12, y=—144,
H HHKAKHXL HOBHXD pbinerifi momcraBoBka (7) naTh He MOX¥eTT. JBACTBHTENbEO,
z—11

3aIHCABL PaBeHCTBO (9) BB BHAB =) +2z W MHCOWTHBIS »lavenia z=13, 14,
15, 16 nyTeM®s HemocpeaCTPeRBOW INOACTaBOBKH, yG6bkaaemcs. YTO HH OIHO H3D
BTHX'> 3HAYEHIN z He naeTh ntaaro pbmenis ypaseenis (1). ITycts Temeps z > 16,
T. 8. 2=16+4h, rab b — nbaoe momoxkuTenrbHOE YHCANO; TOrAA [CM. (9)]

(12) |z " =zt =2 =141,

TAKB KaKb I'BI0e 9McIo |z | yNOBIETBOJ f€Th IO yCIOBil0 HepaBeBCIBY |z |> 1.

YnepxaBb Bh Das3I0KeHiH (1—{—1)5‘Hl no CTpOoKB OHEOMA JHIIb TPH IIEPBHXB
9jleHa, HAXOAHMB, 9TO

(l+1)Hh>]+(5+Iz)+9—w>1+5+IL+—_16+11-—2 l+2],

OTKYyZa 25th |+2|, a potomy npu z>16 cornacEo c¢b ¢opmynamu (12)
|z "™ >|+2| uwro npormsopbumrs paBenctsy (9). Iloxcramonka me (8) co-
BCBMB He 1aeTh NBIbXDb pbmenif. [BicTBuTenbB0, DpuMbHEAS ee, NIONYYAMD pa-
BeHCTBO (y2)Y Y2 =¢¥%% b y m z — wbIHA 9@CIA, OTIHYEHS OTH HYNS; HABIe-
Kas KOpeHb CTemerH 2z, MoAy4EMDb (yz)' % =4 4, oTkyza maxoamms mocabroBa-

— —1C — S
TenbBO, uro gl 102,11 f=4 4% (13) +2! mz:y”‘ 1. Kamapfi Ba® roxasaTe-
men 1 — 10z m 1lz— 1 oTruyeBT 0171 BYJs, TAKD Kakb paBeHcTBa 1 — 102=0

1 1
H 112— 1 =0 BO3MOXHBEI COOTBBTCTRERBO JNHIb IPH 2=15 B =17 8% JIONXKHO

6uTe nBanMb. Takys kak®s mo ycaosio |y|>1, a noromy [em. (13)] u |z|>1,
T0, IpEMBEAS KB paBeHcTBY (13) jkasamie 1), mpUXOAMMD KT BHBONY, 9TO JHGO

(14) 1—10z>0, 11z—1>0, ambo (15) 1—102<0, 1lz—1<0.

1 1
Ho BB mepBoM7 caydvab H3b HepaBeHCTBDH (14) Haxoamm1, 4TO LA ==

11 0

z <% TakuM1 06paszoMd ¢opmyan (5), (6), (10), (11) mawrs Bc‘ﬁ gﬂanbm p'hme-

Hig ypaBHeHis (1).
MpyMBENMD NOXOGEHA XKe MeTolb pbIIeRis Bb %gg&\ﬁmnax'b Kb ypaB-

HeHiO (2). Yc1paERBT, kakh W paHblle, NPEANONOKeHIN, dT0 =0 HiH y =0,
npo6yeMb A0OYCTHTb, 910 |x|=1 wan |y|=1, u y6Bxa1eMca DyTeMB moncra.
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HOBEH, 9TO 3TO AONYlieHie NPHBOIATH Kb UBIwMDB pbureniams (16) z=1, y=1
H (17) z=—1, y=1. Ilonaraa Bb naapRbAmems |z|>1 u [y|>1, wpu-
MBHEMMD KT ypasheHio (2) noicraHoBky (7). Torja HaxoquMB HOCHBI0BATENbHO,
aro %% = (x2)%, o=+ a2,

(18) 2* % =42z wuaume (19) z=V tz

Pa3cy®nas Baib paBeHCTBOMB (18) Takdb ke, KaKDL Mbl pas3cyxJald BelIme HaIb
paBeHCTBOMD (9), HAXOXMMDB, YTO WBIOEe YHCIO 2z NONKHO GHTH Gombme 2. Iloma-
raa 2=3 M z=4, UPHXOJHMBb Kb BO3MOkHOCTH [cM. (19), (7)] phmenifi z=+3,
y=4+9nax=+2 y=+48. [locab npoBBpkH HaX0.1UMBb, 9TO H3b HHXH NBACTBH-
TeJbHO IOAHHW 1IBInS pbmenis

(200 z=3, y=9, (A1) z=2, y=8, (22) z=—2, y=—38.
Ecan 2> 4, 10 2=4+4h, rab h nbnoe moxoxutenwvn~e auciao. Ho Torga
2=z 2+ 1P > 14 Q4R 1+ 1=4+h=]+2]

orkyna |z [*"2>|+2|, uro NpOTHBOPBYHTD paBeHCTBy (18); moaToMy moAacTa-
HOBKa (7) DaeTh JHIUb HOBHS Lbims pbmenis (20), (21), (22). lloxcranoBka ke (8)
He NaeTh HOBLIXDb WBIBIXDL pbmenift. [[BAcTBHTENbHO, NpuMbusisl ee, HAXOAHWMbB
H3Db ypaBHeHisa (2) nocrBaoBaTelbHO

W =g, (yo) TE=agf gt =1yS (23) A P=ag¥

Hscabaya paBeHcTso (23) Takb ke, KakbL Mbl H3caBposainu paBeHCTBO (13), npu-
X0IHMB Kb BO3MORHOCTH OrPAHHYHTHCA pascMOTpbEieMD crydas, xoraa |z|> 1,
ly|>1, 1 —2740, 22— 1 40. 3arbmsb, npuMBuss ykasaHnie 1), IPUXOIHMD Kb
BHIBONY, 94T0 160 1 —2>0 u 22-—1>0, nu6o 1 —2<0 m 22— 1 <0; HO 1ep-
BGE [l0TyllleHie HeBO3MOKHO, TAKD KAKD H3b HEr0 UMBeMb 1/2<z< 1, a 2z — YHCIO
whiroe; BTOpoe e NOGyl[eHie NPUBOAUTH Kb NPOTHBOPBYAUHMD OAHO IPYroMy
HepaBeHCTHAMD 2 <12 u 2> 1.

H3b Bcero ckasaHHAro BhIIe cabayers, 4to gopmyrast (5), (6), (10), (11), u
(16), (17), (20), (21), (22) malorh Bchb nmbBupsd pbioeHids DepBOHAYANLHO OaHHArO
YPABHeHI, A TakHMb 06pa3oMb Bch pBimeHia JaHHATO ypaBHEHIA MOKEO 3allH-
CATb BB BUAD TaO.IHUbI

gr— 115 =g g AR e PE G R i
y=1, —1; 1, 144; —144; 9; 8 —8,
BL KOTO)0OI ¢00r:8TerByoliss 38a9eHiA © U y HANHCABH O1HO NOAB mym\;:({%\

B. IIonoss (Barxku, XapbkK. ryd.); . IToaness (Onecca); I1. Bo. zoxu;ﬁ\@&ma)

N

Peaaktopb npus.-nou. B. ¢. Karans. H3n

@g

3 \4/\ =
N\
JloaBosieHO BOeHHOM meH3Ypoii.

Tunorpadis ,Texuuks*— Onecca, ExatepnHuHcKas, 58.
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