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CteneHb ynakoBku atomoB — f
paBHa OTHOLLEHUIO 0BbeMa, 3aHATOro atomamm (TBepabiMu LLapamMmn) B
9NIeMEeHTapHON sYenKe, - K ee obbemy
[IpoeTas kyfuucckaa panetka {TTK", "SC")
V—a'. 1- arom. 1Py 1I10THOH yuakoske TEepubix wapos a1 arom o= {(41173)- (a/2) ;
= 0\=11/6= 0,52,
OIK , "BCC" B saciike ¢ V=a' - 2 atoma. | lpi noTRo# ymakorke - (4r)° =a*+(y¥2a)" = 3a’;
T.c.. r=viaid , ANHNA THaronami kyda — 4r |, cneaopaTemo:
f= (2-43mrY a’ =\311/8 = 0,68 .
LUK , “FCC": B nueiike ¢ V — a' — 4 arova. Lipu unornoii yuakoeke (407 =247, re: r—
N2a/d (4r smaTIa mHaronandy;, Torna :
- 44/ fa” — 206 — 0,74.
['TIV, hep: cocTOMT A3 IBYVX MPOCTEIX TEKCATOHANBHBIX PEIISTOK ¢ DazAcoM (d1,82.0) =
(0,0,0) ; {2a/3,a/3,c/2) — R CHCTEME I'BKCOIOHAILHKX Oceil vam ((0,0,0), {Elf?ﬂr?iﬂfﬁ}cﬂ} a,
B [IPAMOYTOJNEBHEIX OCAX. KaykOEIA aTOM HMCCT O COCCACH HA PaccTOAHHH — A , B TOH JKC

Ga21CHOMH MNOCKOCTH U etud 6 coconcil Ha pacctoanun &' = | &1'| = [@/3+c%/4]"" , uz
KOTOPEIX 3 BEINIC H 3 HEDKC BazHca.

HaeansHsrid ciryail ymakoBKW — Bce 12 aTOMOB HaXOIATCS Ha OOHOM H TOM e PAaCCTOSHHI,
T.e. 1 a= a;' => a° = a’/3+c/4, otkyna c/a = V8/3 = 1,633. Crenenn yIakopkH B
HIeaTEHOM cyaae I = a/2:

= (2-4m'/3) /(V3a%e/2) = 0,74



Cmepeoepauyeckas npoeKkyus.

LieH1p KPUCTA:LIA YCI0BHO COBMEILAYL ¢ USHIPOM ChEpHL.

2. 13 meHTpa MPORCIAT MepIeHIHKY;LIPE K TPARTM H IPOIOLEAIT HX 0 [epecedsHns co chepoil,
YTON MCEKTY  TICPUCIGMKYTAPAMY DAaRcll YTy Mewmqy rpanamm, IToene nroro kprcTami w
NCPTIEITHKYIAPTL! MOKTIO YOPATL 1 PACCMATPHRATL TOUKH NCPCCCUCTINA.

3.T0uKM NPOSKIUPYKYT HA IKBATOPHEANLHYK) LHICKOCTb, JUUI 31010 HX COSAMHAKT ¢ BEPXHUM
(CeBepHBIM N) MM HUKHHM (HOMHBIM 5) UOCOM COISPbL, U COBOKYIHOCIE TOMSK UEPECEUSHUY
SOCTABHT cTepeorpadmaecky0 mpoeknuie. Kammol rpaHi KpHCTAITA COOTBETCTRYET OIHA TOTKA,
[Bepximc W mmkime (¢t+» wma «(»),

O




dopmyna bpazea Ons dugpakuuu peHmaeHoO8CKUX JIy4yeu.

e
THIHYHBIL MCKXTOMHBIC PACCTOHHAN B TBCRAOM "TCIC HMCHYL NOPAA0K aHrerpema (107 om).
{CTEORATENRHG, JUTA FIERTPOMATHHTHOTO 30HTHPORIHHT MERPOCKOTTHIECKOH CTPYRTYPR TREPITRIT TEN

HCOENOUHMO HELOUILSORATE MAIYHCIAC ¢ LIMUOH BOINBL, 16 UPCELILUIUOLICH (X101 PACCTONNIMA, W

COOTRETETREHADN © AHEPT HAM W MOPAARZ

R - 2 213310790

A 1

[10T0OITIME MICPTHIMA 0OIATAIOT PEITTTRIORCKAC TVIH. PACIPCACIIIG PCOTTCIIORCRITE Ty,
PI:IGEEHHH]-I}'[ Ha ECTROH FIE:[]H{},I[H‘IEﬂH{}ﬁ HOHHOH PIE!IIIETF{E!? THYARCHIACT i'IFIPE!,-"lE!J'IHT]-u N oHSHHE HOHDR B
OTOH CTPYRTYpe. CYIICCTRYIOT ARA DEBHBAILOTILIX CI0C08a PACCMOTPRIHA PACCCAIII PCOTICIIOBCKHK
IyHer Ba W;18IbHO HIEPHO/IMHECKOR CIPYICIYPE, KoTOPhIe DhM npeioneHn Bparrom v JTays.

TroGu ayun MirrepPepuposaiiv ¢ yenignuem,
S e s &« PATHOCTR X014 JIOILKHA COCTARIIATH TIETI0E YHCTO JUTAH ROTH,
q9T0 NPHBOINAT K yenosHie bparra {Eparra — Bynwda):

e | a " nd=2dsin O,



dopmynupoeka Jlays dughpakuuu peHmaeHo8cKuUX Jiydedl.

NPHXOAHM K saiBoay Jlave: dus gokempyrmiaioil trmepdfepes it Reobxod i,
ymodst UaMeHeHUe a0nHOs020 eexmopa K =1 —k Opi1o pasHo odHoMY U3 8eKHIOPOS
obpamuoll pewwiermnxi. HenmonnasyeM Jasice nodnonod merkTop kK mamamnnero Tyvua. Kean
k'—k — pexrop ofpaTHo pelleT:H, To MM ecTk H K —F . ObosHEavas ero IL, M1 mMoikem

ZATTHCATR VOTORAS DARSHCTRA JUTHHE RerTopor An &' B rAme: k=4 K | Boasroms obe wacmh

BLIPEACIIMA B KELAT,  TRMIY YHCKM _‘,-’[!.'IUHI"II.}I&_E _ K. r[[][J{E]-':JI.H.H BOJNOENN BUOKTOLEL k
.

OATaIIET? JIyda HE HAOpaBIeHHEe DekTopa R ofpaTHOH peOIeTkH JOLKHA COCTABRILATE
ponosmiy or o searopa Ko Ioosromy sexrop K napa0merd ay4a vy ooBILCTBOPECT YOS
Jlays, &0y ROHESTT AT RERTOTE JEEHAT B OILTOCKOCTH, HERHIEHTHEYIHPHOA 0TPEIKY HPHRBIGH,
COETHHMNITEMY HAYAMBHYE TOURY B K-Ip-De ¢ Touxkoi K oGpaTHOH peleTkH, H OeJIHT ETO
poncnam  (pue.2). Tagwae  woockocrn 5B k-upocrpaulerse  nEaGaLsaxyr  Gpeac2oeciclail
ALOCKOCTRRM Y.



nOCTpOGH ue dBanbaa.

IRANKAY MPHHNLTERUT MPOCTOE FEOVETPUYECKOE TIOUTPOSHHE, OOZROAMIMNIEE HATAANHO NPEICTiRUTE
PE].'%JIH'-]H]-:.IH ARC IE’]'I[-'I VEH' A IBHBIE MET'O)MKRI H '[}FLIIEI"l.FlH'IIII,E.'E R TAHORIIEHHE U'J'I}}’]{'I'}TPH hTH-'IIL‘-'I'H.II_IH (JL
(]'i.-‘.IHHP}-’H{EHH biM MaOHKCEH M}-’MHM. r[t'lll}'l'l'.ll'IHM H k-llp{}{fIPHHﬂ'l'Ht‘! L',{l'lf:.',]f_'}}-' G II,'E-'H'l]_'I[‘.IM R ROHIIE BUOMHIIRCHT HE.'.IE'I'HPH
K lJi.L'I,FiIl‘.IIIll.}ﬁ BUOURL 1 G PHJI,H}-'{.FI.‘.IM ]‘i. {'I'HK ey A IIPHKUJI,H'[' "-IUPC:!- LAY ICY l‘.I'J'{}'-]li..','l'ﬂ}.

.lFIL':I'l{ﬂ BHUCI L, 910 UGIH C VI ECTRGLI LI ITIN DRI LI BT I.iL':I'.'.'l'ﬂI'Jﬂ 1{:._.. }f,'J,ﬂBJIC'J'Hﬂr}HIﬂLLLGIﬂ }"Edlﬂl.‘-H]ﬂ ..I-[El}"J:
TICOOXOTHMO H TOCTATOUID, ITeOLI 1A TIODGPXIIOCTH Sibephl ISGEATA 000Aa H3 TOYCK COPATIIGH PoITCTRH
(IKpoMC ITAYASTLITGH).

llps BRDOTHEHHEH THKOTO VOIOBHA HMEST MeCTO OpaTTOBCROS OTPAMReHEE OT CeMeHCTRA
IACCKOCTEH TPAMOH PeIdeTRH, TePIeHTHEY IAPHBIX STOMY BEeKTOPY 00PaTHOH PeImeTRH.

. Alid 3828HHOI0 BOJHOBOLO BEKTORE K
HAdaKIImera JdAyya Hocrpoeda {_'.dJE'[JH. PAUMYCOM K
' H ¢ ueHIpoM B roure £, JIudpakunon Hme
MAKCHMYMTI, COOTRCTCTEYTGTITMC BCRTOPAM
obpaTioi petmerrd K, Oy/3T madmmomaThed
TOJUBRKD B TOM CllY4Yae, el E oLpele /LA TOYRY
ODPATHOH PelIeryy, JeHayEy HA HOBEPXHOCTH chephl.
Takoid BerTOp COPATHON pelleTKH HOKESHH HE {XeMe
HAPSITY ¢ BOJAHOBBIM BENTOPOM K’ OTPaee HHOrD J1Y YA,
. " . . ’ . | |PT-T MTPOHATAILTTOMN BOJTTOBROM RCETHTOPS TTATATGITICTN
ay9a GPOTTORCKAC MAKCHMYMTT OTCYTCTRYTOT,




JKcrepuMeHmarsibHble Memoodbl. Memod Jlays.

TTycrs 110-UPKHEMY PEHITEHOBCKHE IIYYH HCURITHIBIKYT PACCERHHE HA MOHOKPHCTAILIE, MMEKMIEM
DHKCHPORLHHYKY ODUEHTANMK) NO OTHOITIEHHK) K 33, 1AHHOMY HANPARIERHKD NHSHHT 1, HO HCOOIRIYEMOL
PEHTIHORCKO® HAIYHEHHE HE ARIASICH MOHOXPOMATHYECKMM, & COJIEDHT BCS JUIMHERD BOLIH OT A 10 & . B
oM caydac chopa Juannia  upcobpatyCrca B OfUACIL, ZAKLOUCHINYIY  MCHAY  Asyma  Copamu,
DUPE/IEIHEMBIMA BEKTOPAMH Ky — 270 Jhy o &y — 270 7& Torna joikenl Habuk i ees BP3TORCKHE
VAKCHMYMRIL, KOTOPhIE COOTRETCTRYIOT RCEM REKTOPAMTT 0DpaTHOR PeITeTKH, OKAMRITIHNMCA RHYTPH 3TOH
DOUEAGTH.

MocTpoerwe Dmamema mna metoma Javan. TTomomenme BHHCTATTA W HATIPDATRITERHE TTATARTTIATG
DEHTTEHOTRCKOTD VT GHKCAROTAFR, 4 MITWHA ROSTHET PEHTTEHORCTIHY JTYTel MeHIeTo HeTTPeRItHG, TAT
MR ﬂﬁl:}[}.fl KI''H&AF BEj/IHYKHMHA l_".ﬂ-[}'l'liﬂ"l"l_".‘-"l'fi:rrlﬂl X MHERITHCHR R X I!E‘:I{."I'{}]ﬁ}ﬂli JANHIYEH S ME!}II:I.'II}" 1"’.2 ih | ;.':.I'. [:Il_"l:]E!'F:]hl
DBAILIA IO BOUK BOMIGELLY BOKTOPOE 1IUAUDILCIN JIVH ] SOOI IO TCMOYI-U0JLEACTL, PACLCGIIOMCLILLIYID
MeHy COUPUE © LCGITROM B EOLILG BCKTODA K, 0 cepoil ¢ ueirrpomM B KoL Berkropd k,. Byoyr
adIIOOaTLCA BPArr0BCEHC MAKCHMYME], OTBCTAIDIIG BOCM TOMRESN ODPATOOH pOOICTER, TSI
EIIVTPH TCMIIOH (O TACTH.






[MAoTHLE YNAKOBKM AaTOMOB M MOAEKYN B KpHCTanJax: d- MJIOTHeHIUNH IWapopoil
caodl; 6- naoTHLI waposofl ¢aoil; ¢ - asycaoitmas MY, - rpexcaciinas THIY]
g - xyOnY1. 0OBLEMHOUEHTDHD. KAAJKa; €-MnpocTas KyOH4, Kiaaka, - CTPYKTYpa
NaCl ¢ nnorneiiweii ynaxosko#t wornos Cl™, monm Na' —p okTasapH4. nycrorax;
7- YHAKOBKA MOJEKY] TETPaHOIITHIACHA.



[MPOCTPAHCTBEHHbIE PELLETKW. 7 pa3Hbix cnocoboB

YNOPSA04YEHHOIO PacnoNOXeHNs B MPOCTPAHCTBE OANHAKOBbIX TOYEK.

Dl BEMHOUEHTRADOREHARSE T PSS T ORI H



Tpm\ram ABe ToYeYHsIe TPVIHISL.

Mewaynapoanoe obozHadeHMe || ObosHadeHne Dopmyaa
CHCTEMA
KPATKOE [IOAHOE Herndanca CHMMETDHE
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1 1 i [54) C
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m m C,Co P
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2/m — C,,
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mmm 22z D,,(V) 3L23PC
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[ ercaroHasEHAT
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MaTpuubl reHepaTOpPOB B OPTOroHanbHOM CUCTEME KOOpAUHaT

1. TprrmrHHAA a=b=C.u=p=y ).
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2 MonokmmHHAA( a=b=c; o=y=p=90")
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3 PomOmmueckad(a=b=c; o=y==90°):

1 0
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0o 0 1
0 0 1 0
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a 1] [0 0

-1 0 0
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0 0 -1
-1 0 0 10 0
£ 2/m: 0 -1 0 |1 0
0 0 14 [t 0 -1
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eymm2: (¢ 1 0 -1 0
¢ 0 0 0 1




4. Terpar oOHATBHAA (a=b=c, c=y=P=0"]

G o1 G Pt 0 -1
A4 -1 0 G g4l 0 0 4221 ¢
o 0 1 0 - 0 C
J-1 ¢ 1o -1 0
codm:fil o ¢ 01 0 odmm:fi o o
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) 0 1 0 a0 6 o—1 o
adim -1 0 0 |0 -1 0 ssdmmm-t o 0 o
0 0 -1 0 -1 o o 1 [o
5. TPITOHAMEHAL (s=b=c, x=y=[=20"):
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6. I'eKcaroHaIbpHAA (a=b=c,c=p=90° v=120°):
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7. Kyonueckas (a=b=c; o=p=y=90°):
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