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9. MPOCTEMIIINE ®YHKIITMOHAJIEI HA ITIPOCTPAHCTBAX C* I R”

9.1. JIuneitabie popMbI

B 11.6.1 66110 IOKa3aHO, 9TO BCaKas Marpuua A pasmepa m X n nopoxzaaer JuHeiHoe orobpaxkenne C* B C™:
x — Azx. B wactHOM ciydae, korma m = 1, 3HAYEHUs] 3TOTO OTOOPAXKEHUST — KOMILJIEKCHBIE Yucia. Takoe oTobparkeHue
HA3BIBAIOT AuHelinom Pynryuonasom (aunetdnot Gopmot).

Urak, (1 X n)-marpuna (MaTpuna-CTpOKa) MOPOXKIAET JUHEHHbH dyHkuuoHa — orobpaxkenune C* B C.

IIycte A =[a1, -+ ,a,]. Torma Az = a1z + ...+ anZn.
Bsegem sexrtop-cronber; a = A* = [@y,--- ,a,]T. Torya nam junefinbii GyHkuuonas Moxker GbITh 3aNUCAH B
TEPMUHAX CKAJISIPHOIO IPOU3BEIEHUS
Az = a*z = {(z,a).

Oror cnocob 3anucu Mbl U OyJ1€M, KAK [IPABUIIO, UCIOIb30BATh.

3amedanue. BeKTop ¢ BeeCTBEHHBIMU KOMIIOHEHTAMU MTOPOXKIAET, OYEBUIHO, BEIIIECTBEHHBIN JIMHENRHBIN (DYHK-
myoHas Ha R™.

Paccmorpum Tenepb reoOMETpUUecKy0 MHTEPIpEeTauuio juneiinoil dopmer y = (z,a), 3amanunoii na R* (a €
R, n=1,2,3).

Eciu a = 0, To y = 0. [losToMy B JasibHENIIIEM MBI CIUTAEM, 9TO @ 7 6.

Jumn=1 a=[a], z=][z], y=axz.

I'paduk 3roit dopmbr — npsavas B R? ("ma miockoctn"), mpoxosImas Yepe3 HAYaI0 KOODIHHAT.

Odisn=2 a= [al] , T = {xl] , y={z,a) = a1z1 + azz2.
as T2

I'pacuk 310ii PpopMbI — mII0CKOCTh B RS | mpoxoasInas yepe3 HAYAIO KOOPIUHAT.
ITose3HO PacCMOTPETh TaKiKe JIMHUM YPOBHS 3TOTO (BYHKIMOHAJA, T.e. JUHUE B R?, Ha KOTOPHIX (DYHKIMOHAT
COXpaHseT MOCTOsiHHOE 3Hadenue. [lomaras y = const, moiyduM ypaBHEHUE

a121 + axx2 = const. (9.1.1)

Kak u3BecTHO, 3TO ypaBHEHHE OIPEIEIsieT IPAMYIO.

Nrax, rpaduk BemecTBeHHOro JuHeiHoro hyHKIMonaa, 3a4anHoro na R2 , — 310 miockocrs B R? | mpoxoasamas
4yepe3 HAYaJI0 KOODJAMHAT, & ero JIMHUE yPOBHs 00pa3yioT 0HONAPAMeTPUYeCKoe ceMeiilcTBO NpsaMbIX B R2.

Paccmorpum npsimyio u3 3Toro cemeiicrsa

(z,a) =¢, c€R (9.1.2)

u 3abukcupyem Ha e Touky (%) . Borauras u3 (9.1.2) pasencrso (2(0), a) = ¢, nomyunm
<w — ;E(O),a> =0,

T.€. BEKTOPbI X — IL'(O) " G OPTOTrOHAJIBHBI, 1 COOTBETCTBYIOINVWE UM HAIIPABJCHHBIC OTPE3KU NEPINECHAUKYJIAPHBI.

Ho oTpe3ok z — z(© , OYEBUJIHO, TTapaJiiesieH Harmeil npsiMoii. IloaTomy Bce mpsiMble CeMeiCTBa, MEePIIEH TUKY ISIP-
HBI 7, 1, CJIEI0BATENHHO, MAPAIEIbHBI MexKay coboit (puc.9.1).

i

Puc.9.1
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3amveuanus. 1. Kak u3BeCTHO U3 IMIKOJIBHOTO KyPCa, JI06asi MpsiMast Ha TIOCKOCTH 331aeTcs ypasuenueMm (9.1.1).
TloaTomy mob6ast mpsiMast Ha TJIOCKOCTH SIBJISIETCSI JIMHUMEH YPOBHSI HEKOTOPOTO JIMHEHHOTO (DyHKIMOHATIA.

2. MuosxkecrBo Touex R?, ymoBiersopsuomux auneiinomy nepasencmey (z9) a) < ¢, oueBumno, ecTh 06beIH-
menne yuanii yposrs (29, a) = v mpum mobbix 7 < ¢. DTO OmHA M3 ABYX NoAynAockocmed, HA KOTODBIE MPIMas
(©a) = v memur mrockocTs. MEOMKeCTBO TOUeK, yaoBmeTBopsomux Hepasencrsy (z(0),a) > ¢ , obpasyer BrOpyio
NOJTYTUIOCKOCTH (puc.9.2).

N

Puc.9.2

Onan=3 a=][ai,a2,a3], z=[z1,22,23]7, y={(x,a)=aiz1 + asrs + azzs.

I'paduk 37010 MyHKIMOHAIA TOCTPOUTH HEBO3MOXKHO, MO0 TPHU OTIYIEHHBbIE HAM IMPUPOIOA OCH TEKAPTOBOM
CHCTEMBI KOODJVHAT 3aHSTHI 3HAYEHWSIMM KOMIIOHEHT BEKTODa, X, W 3HAYEHUs (PYHKIMOHAJIA NEBATH YK€ HEKYA.
IIpuxoaurcsi OrpaHUYUTHLCST PACCMOTPEHUEM €r0 N08ePTHOCMEN YPOo6Hs, YPABHEHUSI KOTOPBIX IIOJIy4YaeM, (pukcupysi
3Hadenusi pyukuuonasa. [lonarasi y = const., umeem

(z,a) = a111 + a2x2 + azx3 = ¢

— ypaBHeHHe IWIOCKOCTH B R?.

Wrak, moBepXHOCTH yPOBHs HAIIErO (DYHKIMOHAJA 00PA3yIOT OJHOMAPAMETPUIECKOE CEMENUCTBO IIJIOCKOCTEMH.

3aduKcrpoBaB Ha OHON U3 MJIOCKOCTEHN 3TOTO CEMENCTBA TOUKY x(o), [1JIs1 JTI000# APYTOit TOYKU & ITOHU TLIOC-
kocru umeeM (z,a) = ¢ = (9, a). Orcroma (z — 2(%,a) = 0 u, crenoBarensro, Hanpasaennsii orpe3ok « — x(°
NIEPIIEHIUKYJIAPEH d .

Hockombky & u () exkar B Hamedt mWIOCKOCTH, OTPE3OK & — m((’; roMmIutaHapeH eit. Cirle0BaTEIBHO, 9T, III0C-
KOCTB TI€PICHUKYJISIPHA, @ , ¥, 3HAUNT, BCe IJIOCKOCTH CEMEHCTBA IAPATLIEIbHBI MEKLY COBOIl.

Kak u B ABYXMEPHOM CJIy4dae, KazKaad TJIOCKOCThH B Rs ABJIACTCA MOBEPXHOCTHIO YPOBHSA HEKOTOPOTO JIMHEI-
HOrO (bYHKIIMOHAJIA; MHOYKECTBO TOYEK, YIOBJIETBOPSIOIIUX JIMHEHHOMY HEPABEHCTBY (T,a) < ¢ U MHOXKECTBO TOYEK,
Y/IOBJIETBOPSIIONINX JIAHEAHOMY HEPABEHCTBY (T, a) > ¢, 06pa3yioT ABa MOJYIPOCTPAHCTBA, PA3AEISIEMbIX MJIOCKOCTHIO
(z,a) =c.

9.2 KBagparu4dasie (bopMbI

IIycre A —spMuroBa marpuna nopsaka n, r € C*. Torna

(Az,z) = (z,A"z) = (7, Az),

a Tak Kak [0 CBOMCTBY CKajsipHOro mpoussenenusi (Az,z) = (z, Az), to (Az,z) € R

Onpegenenne. Bemecrsennas yuciosas dbyukius, 3aganaas na C? npasuiom x — (Az, ), rne A — spMuToBa
MATPUIIA OPSIIKA 71, HA3BIBAETCS K6adpamuywnot dopmoti (keadpamuunoim GYHKEUUORAAOM).

Bripasum 3HaUeHNE KBAAPATHIHON (GOPMBI Yepe3 KOOPAMHATHI BETOPA, I:

(Az)i =Y aiz;;
j=1

n n

n n n
(Az,z) = Z(Aw),.’ll_'z = Z Z Qi T;T; = Za”|wz\2 + Zaija:ii:j.
i=1

i=1 i=1 j=1 1#i
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Hanwuwne ciaraeMbIx ¢ TONapHBIMY TPOU3BEICHUSIMI KOOPINHAT 3aTPYAHSIET UCCIeI0BAHNEe KBaAPATHIHOMN (Dop-
Mmbl. [TokaskeM, 9TO OT 3TOrO 3aTPYJHEHUS] MOYKHO M30ABUTHCS, €CJIU HCIOIb30BATH JJIsT MIPEACTABJIEHUS] BEKTOPA Op-
TOHOPMMPOBAHHBIA COOCTBEHHBIH (6a3uc 3pmuToBoit (1) Marpuisr A.

IIycrs A = diag[A1,- -+ ,Ay] — AnaroHasbHAsE MaTPUIA, AUATOHAIb KOTOPOH COCTOUT M3 COOCTBEHHBIX YHCEN
spmuToBoit marpurpt A, S = [s(1) ... s(™] - ynurapmas marpuma, cTonbIBI KOTOPOH — COOTBETCTBYIONIHE ITHM
COBCTBEHHBIM YHCJIAM OPTOHOPMUPOBAHHBIE COOCTBEHHBIE BEKTOPHI (cobcTBeHHbIH H6a3uc marpunst A 8 C*).

Pazsoxxum BeKTOp 10 3TOMY 6a3ucy

z=a1sV + .. +aps™ wm z=Sa mea=][u, - ,an]".
Orcrona
(Az,z) = 2" Az = (Sa)*A(Sa) = a*(S*AS)a
Kaxk u3BectHo (11.8.1.), S*AS = A. Urak,
(Az,z) = a*Aa = (Aa, @)
WK, B KOOPAMHATHON (dopme,
(Az, z) Z,\ |aj |2 (9.2.1)

Beipaxkenue (9.2.1) HA3BIBACTCS KAHOHUECKUM npeﬁcma(meuuem KB, IPATUYIHOMN (HOPMBI.
IIpu uccienoBanuu KBaApaTUIHON (HDOPMBIL, KAK SIBCTBYET U3 (9.2.1), BaXKHYIO POJIb UI'PAIOT COOCTBEHHBIE YUC/IA
MaTpHUIbL A BBe,ILeM B CBA3U C 3TUM HECKOJIBKO IIOJIE3HbIX TEPMHWHOB.

Eciu Bce cobGcTBenHbIe unciaa MaTpulpl A mojoxuTeabHbl (OTpUUATEeNbHBI), TO Beaeacrsue (9.2.1) kBaapa-
TuaHas HopMa MoJoKuUTENbHa, (oTpunarenbia) Ha C*) 3a MCKIIIOUEHHEM HYJIEBOTO BEKTOPA, Ha KOTOPOM OHA PABHA
uymo. Takyio kBagparudnyo ¢popmy (KaK 1 ee MATPUILY) HA3BIBAIOT NOAOHCUMEAbHO onpedesentoti (ompuyamensvho
onpedesennod).

Ecnu Bce coOCTBEHHBIE 9nCIa MATPUIBI A HEOTPUIATENEHBI (HEIOJOXKATEIBHBI), TO ¥ COOTBETBTBYIOIMAs KBAI-
paruunas ¢GpopMa BCIOLY HEOTPUIATENbHA (HEemoJoXuTe bHa). Takyo KBaapaTudayio ¢opmy (Kak U ee MaTpuily)
Ha3bIBAIOT HEOMPUYATEALHO onpedesennol (Henosodcumenvho onpedesernnotd).

ITpuMepoM HEOTPHUIIATENHHO ONPEIEIEHHOW MATPUIILI SIBJISIETCST BBEJIeHHAst B 11.7.3 Marpuna [pama G4 = A* A:

(Gaz,z) = (A* Az, x) = (Ax, Az) > 0 (ckajsapHbBI KBaIPAT BEKTOPA HEOTpUUATEEH!).

Eciu cronbupt MaTpunbl A JMHEHHO HE3aBUCUMBI, TO, KaK u3BeCTHO, det(G 4) # 0. [losTomy BCe ee cobcTBeHHBIE
qUCiIa OTJIMYHBI OT HYJId U, CJI€IOBATE/IBHO, MOJIOXKUTE/IBbHBI. ManHHa FpaMa OKa3bIBACTCA B 3TOM ClIy4dae NOJIOXKU-
TEJILHO ONPEeIeJIEeHHOMN.

ECJII/I, HaKOHeI, Cpean COOCTBEHHBIX YKHCEJ MaTpPHUIIbI Aecrb n IIOJIOZKUTEJIbHBIC, 1 OTPHUIIATE/IbHBIE, TO COOTBET-
CTBYKWOIIad KBaJAPAaTUIHAA d)opMa IIPUHUMAELT KaK IIOJIO2KUTEJIbHbIC, TaK U OTPUIATECJIbHbIC 3HAYCHUA, U HA3BIBACTCA
3HG7€0n€p€M€H’HOﬁ.

JlokaxkeMm Tenepb OJHO BAaXKHOE JJIsl IPUJIOKEHUN CBOUCTBO KBAAPATUIHON (DOPMBI
Amin(A)||z]|* < (Az,z) < Amaz(A)||z]]*. (92.2)

3 (9.2.1) nmeem

n n
AIL' x Z /\k|ak| < Z /\ma,z|0‘k|2 = Aoz Z |C“lc|2 = /\maa:||a||2;
k=1 k=1

n

AIL' -T Z)\k|ak|2 > z}‘mzn|ak|2 min Z |Oék|2 = Amzn||a||2

k=1
OcraeTcst TOIBKO 3aMETUTh, YTO YMHOKEHNE HA YHUTAPHYIO MAaTPUILy HEe MeHsieT HopMy BekTopa. CiemoBaressb-
1o, [lz|| = [[Sall = [laf|.

Omnpenenennas s aoboro HeHyaeBoro BekTopa x € C* dyHKums

(Az, )

T —
[l]* 7
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rae A — spvmToBa (n X n)-MaTpuna HazbBaeTcs oTHomenuem Pames ! U3 HepasencTsa (9.2.2) cieyer, 9TO OTHOTIEHUE
Pasiest 3aK/1109€HO Me¥KJly HAUMEHBIIUM ¥ HAMOOJBIIUM COOCTBEHHBIMU YUCIAMU MATPULLL A.
9.3. TeomeTpuyeckas WHTEpHIpPeTAlUs KBaJApaTUIHbIX (hopm
B 3T0M myHKTE pACCMATPUBAIOTCS KBAAPATUIHBIE (DOPMBI C BEIIECTBEHHONH CUMMETPUIHON MATPUIIEH, 3aaHHbIE
Ha R* n=1,23.

3amedanue. JIerko BUAETH, YTO COOCTBEHHBIE BEKTOPHI BEIIECTBEHHONW CHMMETPUYHOW MATPHIIBI BEIIECTBEHHBI.
IToaTomy koopaumHaTh! BeKTOpa 13 R B cobcTBeHHOM 6aszumce TAKOM MATPUIIBI TOXKE BEIIECTBEHHBI.

B nanbreiimmem Mbl cuurtaem, uro marpuna A Henysesas ("uccienosanueciydas A = © TpUBUAIBHO — KBaJ-
paruuHas (GopMa, TOXKIECTBEHHO PABHA HYJIIO).

1. Ksagparuunas dopma ma R! = R:
A = [a] — marpuna 1-ro nopsgxa, y = (Azr,z) = ax?.
Tpadwk sroit keagpatwaroit hopma — napabosa (puc.9.3)

Y

e -
5\\

>

Puc.9.3

2. Kpagparnunas popma Ha R2:
YcemoBuMes Cpa3y 3alMChIBATH KBAIPATHIHYIO (DOPMY B OPTOHOPMUPOBAHHOM COOCTBEHHOM 0A3UCE €€ MATPHUIIBI.
Torma

y = (Az,z) = \z? + Izl

Tpaduk 3T0oro GpyHKIMOHAJIA — IOBEpXHOCTL B R?. JIjs MCCIemoBaHMS BHAA 3TOM TIOBEPXHOCTU PACCMOTPUM
CIIEPBA, JINHUY yPOBHS KBAAPATUIHON (POPMBI.

a) Ilycre kBagparuynas dopma nososcumenvno onpedeaena (A > 0, A2 > 0). Torma, nmonoxus y = ¢ > 0
(orpunarensbHoiil 3HaYeHUe (HOPMBI OBITH HE MOXKET, & HYJII0 OHA PABHSETCS TOJLKD B HAYAJE KOODAMHAT), IIOJIYIUM
YPaBHEHHE JIMHUM, BO BCEX TOYKAX KOTOPOH KBaaparndHasi (pOpMa COXpaHsieT 3HAYEHUE C:

z &

=1
C/)\l + C//\Q

A z? 4+ Aozi = ¢ wm

OTO ypaBHEHHE JIIMICA C IOIYOCaME \/¢/ A1 1 y/¢/As (puc.9.4).

Takum 00pa30M, CedeHHe HAIed MOBEPXHOCTU IOPU30HTAJIBHON IJIOCKOCTBIO €CTh IJIJIUIC, U IMOJYOCH ITOrO
SJINTICA HEOTPAHWYEHHO PACTYT MO Mepe YIAJEHUs CEeKyIel TIOCKOCTM OT Hadaja KoopAuHAT. Ecium ydecTh, 4To
CeYeHWst TIOBEPXHOCTH BEPTHUKATLHBIME KOODAMHATHBIMH TLJIOCKOCTSMH TPEJICTABIAIOT coboit mapaboisl y = Az u
y = Aoz3, To dopMa TOBEPXHOCTH CTAHET OYeBUIHOMN. JTa TOBEPXHOCTh HA3BIBACTCA IAAUNMUMNECKUM NaAPabOIOUIOM
(puc.9.5).

Ecnu xBagpaTuanast popMa OTPUIIATENHHO ONMPEIESICHA, TO €€ TpadUK, OYEBUTHO, TAKIKE SIBJISCTCS SJLIUNTHYIE-
CKUM mapaboJionIoM, HO mepeBepHyThIM "BBepx HOoramu'.

! lxor Bunesim CTPETT, 6apon PRJIEN (1842-1919) — anrumiicknii du3mk m maremaruk, npesuaeHt JlormoHCckoro KoposmeBckoro
obmectBa, Jlaypear HobeneBckoit mpemun.
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L3

L.
,I

e

Puc.9.4 Puc.9.5

IIpu A1 = A2 B cedeHUsIX MOBEPXHOCTU IOPU3IOHTAJIBHBIMU IJIOCKOCTSIMU IOy 4Yal0TCsi OKpy2kHOCTH. Takoit na-
pabosions UMEHYeTCs NapabosoUdoM 8PAULEHUA.
6) Ilycts Teneps kBampaTwanas Gopma 3HaAKONEpemeHHa. [Ipumem st ompeneneHHocTa, 9to Ay > 0, A2 < 0.
YpaBHEHUE JIMHUY YPOBHS Y = C UMEET BUJ
/\13:% + )\2:1:% =c.

Ipu ¢ > 0 (cevenume TOPUBOHTANBLHON TMJIOCKOCTBHIO, PACIIONOXKEHHON HaJ, KOOPAWHATHON,) 3TO runepboma

(puc.9.6)
e @l

C/)\l C/l)\gl

¢ moyocsMu /c¢/A1 u y/c/|Az|, a ipu ¢ < 0 (ceveHne rOpU30HTAIBLHON TIIOCKOCTBIO, PACTIONIOKEHHOM MO KOOPANHAT-
HOI1,) — TaK Ha3bIBaeMas CONpsiKeHHas runepbona. Ee ypasHenue

@
|C|//\1 C/)\z ’

a mosyocu paBHbI \/|c|/A1 1 \/c/A2 (puc.9.6).

B ceuenun ropu3oHTAIBHON KOOPAUHATHOMN TIOCKOCTBIO (¢ = 0) MosIy9aercs JMHAS YPOBHS , MPEICTABIISIONAs
coboii mapy nepecekaromuxcs npaMbrx (puc.9.6)

A1
=44/ —ux1.
T2 |/\2|$1

Cedennst BepTUKATBHBIMA KOODJAXHATHBIME MJIOCKOCTAMHI — TAPabosbl ¥ = A1 22 U Y = Aox3. I'paduk 3naxome-
PEMeHHOM KBaApaTU4IHON (GOpMbI uMeeT BU, 6eCKOHedHOro "cemia"u Ha3bIBAETCS rUIEpOOTUIECKUM MapaboIon10M
(pnc.9.7).

B) Ilpu HaIMYuM y MATPULBI HYJIEBOTO COBCTBEHHOrO Yucia, (Imycrhb, Hanpumep, A; = 0) rpaduk KBagpaTuIHON
bopMbI Yy = A\aT3 ecTh MOBEPXHOCTh, BO BCEX CEYEHUSIX KOTOPOH BEPTUKAIBHBIMH MLJIOCKOCTSIMHU, EPHEH MKy IAPHBIMI
ocu O X7, mony4aercs OJHA U T, XKe Mapabosia. DTa IMOBEPXHOCTb HA3BIBAETCS NAPabOAUMECKUM YuAuHOpoMm. (puc.9.8).

Obpa3syromias nuauHApa napasuienbia ocu O X . JIuaum ypoBHST KBAAPATHIHON (DOPMBI — 3TO MAPDI TAPAJLIIEITh-
HBIX IPSMBIX Zz = t4/¢/A2 (3HAK ¢ COBIAZAET CO 3HAKOM Ag!).
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3. Ksagparnunas popma Ha R®:
3anuceBast 3Ty (GOpMy MO-MIPEKHEMY B COOCTBEHHOM 0a3uce MaTpuilbl A, mosydnm

y=(Azx,z) = )\1:1:% + /\2;c§ + )\33:3.

I'paduk 310l kBaapaTudHO# HOPMBI, OYEBUIHO, HE MOXKET ObITh M300PAXKEH, HA, YTO YKA3BIBAJIOCH YK€ IIPU
paccMoTpeHuu JuHENHHBIX GopM. PaccMoTpuM mOBEpXHOCTH yPOBHS:

a) Eciu xBagparuanas (Hopma monoKuTenpHo (OTPUIATENHHO) ONPEIEIeHa, TO 33/aBas TOI0KATENbHOE (OT-
PHUIATEIHHOE) €€ 3HAYEHUE , MOJTy9UM yPABHEHUE MOBEPXHOCTH yPOBHS

2 2 2
2 2 2 L1 Ty T3
Az] + Aazhy + A3xs = ¢ win + + =1

C/)\l C/)\z C/)\3 -

10 ypasrenue snauncouda ¢ nomyocsmu \/c/ A1, \/c/As 1 \/c/A3 (puc.9.9). B cevennsx mIoCKOCTAMY, TIapas-
JIEJIbHBIMM KOOPAMHATHBIM, IIOYYAIOTCs JLIMIICBL. [Ipr paBeHCTBE OJIyOCel IOBEPXHOCTh HA3BIBACTCH chepa.

Puc.9.9

6) Ecnu xBagparuunas GhopmMa 3HAKONEPEMEHHA U CPEIM €€ COOCTBEHHBIX YUCENl HET HyJis, TO OyJeM CYUTaTh,
aro A1 > 0, Ay > 0, A3 < 0. Paccmorpum cHavyasia MOBEPXHOCTH YPOBHSI, HA KOTOPBIX Ta KBaApaTudHas (HopMa
MOJIOKUTEJILHA. Y PABHEHNE TAKOM TIOBEPXHOCTH UMEET BU/I

v, @7
+

— = 1.
C/)\l C/)\z C/|)\3|

Mzt + Aoxs — |A3]73 = ¢ >0 wm

910 odnonoaocmuviti eunepbosoud (puc.9.10). YoeauTech CaMOCTOATEIBHO, 9YTO B CEYEHUSIX TOPU30HTAILHBIMA
MJTOCKOCTSIMU TIOJTY IAIOTCS SJUTATICHL (B 9aCTHOM CJIy9ae — TIPU A\] = A2 — OKPY?KHOCTH), & B CEICHUAX BEPTUKAJIHHBIMH
KOOPDAWHATHBIMU TIJIOCKOCTAMU — I"I/II'[ep60.TH)I.

YpaBHeHre MOBEPXHOCTH YPOBHSI, Ha, KOTOPOI KBaJpaTuydHasi (hOpMa OTPUIATETIbHA UMEET BUJ

2

2 2
.7:2 .'173 _ _1

Ma? + Aozl — |A3|25 =<0 mm —— + - -
1X7 29 | 3| 3 |C|/)\1 |c|/)\2 C//\S

D10 deyznosocmmuniti cunepboaoud® (puc.9.11). VccaemyiiTe ero cedeHust MIOCKOCTSIMMU, TTAPALIETHHBIMEA KOOP-
JUHATHBIM.
VYpaBHEHUE IOBEPXHOCTH, HA KOTOPOi KBaapaTnudHasi (popMa paBHA HYJIIO

/\1.’1)‘% + )\2.’1!% — |/\3|.’L‘§ =0.

910 KoHYC, Pa3IENAIONUI CEMEHCTBa, OJHOMOJIOCTHBIX U ABYXIIOJIOCTHBIX rutepboonaos (puc.9.12).

2I1o yTBep»KIeHUIO HHKeHepa ['apuHa, HIMEHHO 3Ta HOBEPXHOCTH ObLIa, B3ATAa UM 33 OCHOBY IIPH MOCTPOEHHH €r0 CMEPTOHOCHOTO OPYXKHS,
Ha camowm ke fmese oHa [yist 9TO# resu He npurogHa. OnrudeckuM CBOMCTBOM, onmucaHHbIM B pomane A.H. Toscroro, obiagaer napabomons
BpAIeHUS.
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z3

Puc.9.10 Puc.9.11 Puc.9.12

B) IlycTs Teneps omHO coGCTBEHHOE YmMCI0 (HATpUMED, A3) PABHO HymO. Torma OCTaeTcsi pACCMOTPETH CIIydan
A X >0m A - <O.
Ecmm A\, A2 (2 TakKe ¢) MONOXKUTENBHBL, TO YDABHEHUE

Ale + A2x§ =c

ompeeser yuMnTuIeckuil (mpu A1 = As — KpyroBoii) nuiuaap ¢ obpasyomeii, napamtenbuoi ocu OX;3 (puc.9.13).
Taxoit ke UMINHAD Oy IAETCsT, €CITU A1, A2 U C OTPUIIATEIbHBI.
Ecau A\ > 0, A2 < 0, TO ypaBHeHue
A\zd — |)\2|x§ =c

omnpenessier npu ¢ # 0 runepbosindeckuii uumHAp ¢ obpasyomeit, napasuenbuoit ocu OXs3 (puc.9.14), anpu ¢ =0 —
napy IepeceKarIuxcs WIockocTeit v A1z £ 1/|As|zs = 0.
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Ecnn, HakoHel[, paBHBI HYJIIO 1B COOCTBEHHBIX YNCJIA U3 TPEX, TO YPABHEHHE TIOBEPXHOCTH YPOBHS MMEET BUJ,
2
Azi=c¢ (AM-¢>0)

U OIpeJiesisieT OIHOMAPAMETPUIECKOEe CEMEHCTBO MJIOCKOCTEM, NepneHauKyasapHbix ocu O .



