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KYJIbTHUBATOPBI OBIIET0 HA3HAYEHHA

YIK 631.316.023
A.A. BEPUKOB

MATEMATHYECKAA MOIEJb JIBUKEHUSA
TPEXCEKIIMOHHOTO BECCIHENOYHOTO KYJbTHBATOPA KLIY-12

B Hacrosumee BpeMsi B Haweil CTpaHe W 38 pPyGexoM HaGInA3EeT-
CA Mepexosi OT COCTSBIEHUA KyABTMBSTOPHWX OIPersToB Ha Gase
YHMBEPCAIBHNX CLUENOK K COB/SHUD W MCHONB3ORBHMD WHPOKO3BXBAT-
HHX T8K H83HBIGMHX GECCUENOUHHX KYIBTHBATODOB.

KOHCTPYKTUBHHME 0COGEHHOCTAMA GECCUENOUHHX KyIbTHB3TODOB
ABIAGTCA CONPAREHUE CEKUAJl MexZy COGOM MpOZOTBHNMY W3PHUDSMM.
BT0 oecneuusaer B padoyeM NOMOKEHUM KONeCaHue CEKUUA OTHOCU-
TENBHO APYT APYyra B NOHEPEYHO-BEPTUKSNBHON MIOCKOCTH W NMO3BO-
nAeT B onpejenenHo# mepe KONWpoBaTh penbed mond. B oTauyme or
aTPersTOB, COCTOBIGHHNX H3 (83¢ CUENOK, IZie KIXA8A CEKIUR HMe—
eT TONBKO COGCTBEHHWE KONEOSHWA, J GECCLENOUHHX KyIBTUBATOPOB
KONECaHNA CEXuMM B3AMMOBABUCUMH, BETUUNHA KOTODHX BaBHCHT OT
CKOPOCTH ZBUXGHMA arperarTa.

TaxuM 06DP830M, COBOKYNHOCTH KOHCTDPYKTUBHHX OCOCeHHOCTER
GeccleNoUHHX KyIBTUBATOPOB, yBEIWUEHHe CKODOCTH NBUXEHHS, &
78KEe BHCOKaf KOHUGHTDBIUMA M3CC M YBENMICHHNS MOMEHTH WHEDUME
MBMEHAOT AUHEMAUECKUe CBOACTBS CMCTOMH, I NPSBANBHOTO BHOO-
P8 N8paMeTPOB CeKUMil KyTbTABETOPS, 0CECNEUMBSOMAX KBUECTBEH-
HOE BHNOAHERMe TEXHONOTHYECKOTO NpOLecca, GHIA NMPOBEZEHH MC—
CI67I0BSHMUSA ZMHOMHKK KYIbTHBETODS.

O0BexroM McCIeZOBSHAN ABIANCH TPeXCEKUMOHHNE Geccuemou~
mult kyapruBsTOp HIV-I2. B psdoueM MONOXEHME KYIbTHBETOD WMEey
WOCTH ONOPHHX KOXEC, AB8 U3 KOTODHX NPHHSZTEXST GOKOBHM CEK~
UNAM M YeTHpe (AB8 CNOPEHHWX) - LEHTPanbHOR. CeKumu compsxe—
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HH MEKZY COOON NMPOTONbHHMY WSPHUDSMM, 8 CBASH KYyIBTUBATODE C
TDBKTOPOM OCYUeCTBIAETCA UEPE3 CHHIY.

A yTpOLEHMS DBCUCTHOM CXEMN CNI8PeHiHe KONeCd LEHTpalb-
HOM CEKiMM 38uEHEHN OAMHOUHHMM ONODSMM C KGCTKOCTBO C; W C3 ,
PaBHOM XECTKOCTU 33MeHEHHOW mape komec. [IPUHATO, YTO KYIbTH-
BOTOP CUMMETDUUEH OTHOCUTENBHO UDOZIOJIBHO‘ESDTKHSJH:HDIK IIOCKOC—
TH, MPOXOZAsueil Yepes LEHTP MBCC USHTDSNBHOH CEKUMH M TOUKY Npu-
uena. [0aTOMY B HEBOBMYUEHHOM ABA:GHMM KOODAUHSTH LEHTPS MBCC
GokoBHX cexuuit paBHH ¥y =Yy  (puc. I). Maccu GOKOBHX CeK-
Luii OZUHBKOBH . :

Ha ycroftuuBocTs ABUKEHUA GECCUENOVHOTO KyNbTHBATOPS BIUM-
fleT DA PaKTOPOB (MUKDOPeNBEd MOBEDXHOCTHM MONfA, MSMEHUNBOCTH
CBOWCTB MOYBH, KOHCTDYKTUBHHE OCOGEHHOCTM M T.Z.), GONBUUHCT—
BO M3 KOTOPHX CAYY8iiHH BO BDEMEHM M MOTYT HelCTBOBSTH OZHOBpPE-—
MeHHO. JUBT BTMX (BKTOPOB BECBM& 3BTPYIHUTENEH, MOBTOMY IPU
UCCTEZOBaHMU bl NPUHATH CReLYblMe ZOMYLCHUR:

- KyIBTUBATOD MPEACTABAAET COGO TPEXMACCOBYN CUCTEMY CO
CTOUMOHBPHEMI TONIOHOMHLMA CBASAMM, B KOTOPOA 48CCH cexuuii co-
cpemoTOYeHH B UeHTpax cexmuit 0y, 0, 0,;

- BO3ZEHCTBAEM TPAKTODS H3 KyIBTHBETOP MOKHO NPEHECPEUs;

- OTKJIOHEHUE TPSEKTODU TOUEK KyABTMBATOPA OT COOTBETCT-
BYOUMX UM TPBEKTODMl B JCTEHOBUBUEMCA ZBUKEHWN MBNO, NO3TOMY
NpUPBUEHMSAMA IEPEMEHHHX BHCIETO MOPAAKA MOXHO NpeHeGpeds, 8
W3MEHCHMS BHOWHUX CUN U MOMEHTOB, CBASSHHEX C OTKIOHEHUAMH
TP8EKTOPUI TOYEK KYIBTUBITOPS, NDONODLUOHBTBHH OTKIOHGHMAM U
MX NEepBHM [POU3BOJIHbM,.

C yueTOM KOHCTPYKTUBHHX 0cOGeHHOCTeHt GeCCUeMOUHNX Kylb—
TMBATOPOB NPUHATH CTEAYOUMe BUZH ABMREHU :

- YINOBOE MepeMeleiMe KyIbTHBETOPS B NpOAONbHO-BEPTUKSNE~
HOWl ¥ TOPUSOHTENBHON TUIOCKOCTAX OTHOCATENHHO TOYKM NpUUena
TPBKTOPS §

- JINOBOe MepeMeiieHMe GOKOBHX CeKLU# OTHOCHTENBHO MPO—
zomeHOM# OCH, MPOXOZANEN UePe3 0Ch COMPATBEMHX WaPHUPOB (B MO-
NePeuHO~BePTUKANEHO! NIOCKOCTH) §

- KONEOBHWE LEHTPaNbHOA CEKLMM BOKPYI' NPOZONBHO! OCH,npo-
XOnflell yepes LEHTP WMACC CEKUMM M TOUKY MpULENa.

llpu McclenOBeHMM /BUKSHUA KyIbTUBATODS HAUGONBUMA WHTE—
pec NMpecTeBAsET M3YUEHME er0 yCTOHUMBOCTH B MPOAONBHO-BEP-
TUKANBHO! ¥ monepevuHO-BepPIUKANBHON mIOCKOCTAX. KomeGaHne kymb-
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Puc. I, PaceTnas cXeMa TPEXCEKUROHHOTO GECCLONOUHOTO KYNBPHBATOPA (HONEPEUHO-BEDPTHKAISHAS

TUBETOPD W ©T0 CeRONA B STUX INOCKOCTAX ONpelelife? E&YECTBO
BHNOZHEHHA TEXHONOTHYECKOMO Mpoeccs. Kpowe Toro, usmeomso,
YTO ABMXOHHO MPRUENHEKX . MOYBOOCPSCATHBONNLEX MSWKH B TOPUSOH-~
feABHOl WIOCKOCTH OTHOCHTENBHO TOURN NPUOSNS 97CKBSTHO 88Ko-
HY ZABUXGHMS QUBMYECKOTO MaATHEKA BOKPYT TOUKE [OABeca
W-NOEST OHPE ONRCOHO. AMHAHHHM ITM{deDORUNANLEHK YDABEORHCK BT)-
poro mopazxa (I ), HosTouy mpH' HCOREXOBSHHM JBREGHEA KyABTH—
BTOPE ¥ €70 CesUMH B NPOZONBRO- X [OMNEPEUHO-BEPTEKANBHOK MIQC-
KOCEAX OHAW BBeGHH TDH OMCTEMH EOOPARHAT:

- HeNOZBARHSS 'XYZ, XOOTHO CPASSHASH ¢ MOBOPXEOCTEN MOLH
(npuued 0chb X OnpeacAseT HSNPEEUEHMe ABMXEHAA);

= %,m, €. - noaPMRHSn, XEOTRO CBAPSHHAA C UPHTDENBRON COR-
umefl B UeHTpe MOCC;

= %4 9y » b4 - NMOABHEHAA, WECTEO CBABONESA C GOROBOH
cekiMeff B mSprupe A.

C yuoTOM NPREETHX AONYHeRN}, BROpsHEOHfl CACTOMH KOODIMHSY
W KOHCTDYRTHBHNX NDENSTDOE PSCUETHA CXeM8 KyRbTWBaTope KIV.I2
# ZeltcTBYDLNE Ha8 Bero cuIN mpeAcTeBieHM He puc, I, 2, ps ABE-
WHMM KyZbTUBSTOPS NOX BANSHHOM BEOURHX BOSMYLGNANX $EETOPOR
WOCTRO CBESSHHHe ¢ NEHTPsNbHON M GoROBOH# cenmdel EYyNETMBOTOPY
cucreun koopmimer 0%t B ¥ ANT, OTKEORANTOA N 3
M NOXOReHKe, ONpeAexseuce DNGPOBHME JIIAMM ¢ q, 6,.
CBSSh MEXZY. KOODEBH&TEME E, 1), §. R X, Y, Z, 2 roxme Mox-
AY ., my, LB X, Y, Z W yraoud BfNeps ycPeHaBIMBEETCS
COOTHOMGHKFME, AouNMMM B padore {21,

Bas oHenuss yorofiWMBOCTH IBHEGHES MOXHO HCLOIBIOBATE YPYB-
geswe Xarpesxe Il pope B BHNe

237 8T 2N 0
ovdg; " 04, T3, T 5g, T M

rae¢ T - KNEGTHUSCKA DHOPMMA HyABTWBOTOPS;

N - moTeHUNENBHEA JHOPTHS; .

< - (EKONA CONPOTHBAGHMA;

qj = OCOCEEHHSA KOOPAMEATS;

Qq, = 0OOCHGHHNS CMAN.

B E890CTBO OUOCESEHNX HOOPRHHET NPHMEM YTWOBHO NEDPOMENS~
EUA CeEmMN KyXBTHBOTOPE B HPOAONEHO-B6DTHESRBAOH () W TOmOpey—
HO-BePTNKSIBEOR mEockocTAX (8, 6, , ©0). MIPUAEMSR BO BERMOEgS
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Puc. 2. PacueTHas cXeMa GeCCLENOYHOTO KyAbTHBaTOpa (NPOAOABHO-BEPTHKANBEAA MIOCKOCTD)

Malyw BEWMYMHYy YTIOB , MOXHO 3amACATS § sinp= ¢,
$in0=0; sinB,=8n; SiNO.~ By, COSP=C0SO = €030, =C056,=1.

HuHeTHUeCKBA DHEPTUA KYIBTUBATODPS CKISANBBETCA U3 KAHE-
TUYECKOll BHEPTUM MOCTYNATENHHO ABUEYUMXCHA MBCC CeKuuil M KmHe-
THUECKO!l SHEPrMM CeKUmdt B WX NBUEEHMM OTHOCHTENBHO APYT APYTS
W TOUKM mpuuens

T = H[(MuAM) (V8 + 6 §%)+Ms 20 b § (B~ 60) + 4 (83+63) 426, 6%
— 20,4, B(8y +B0) + 2H2 6+ HE(62+63) + 2HED (6, + 6n)] + 15 () + 83) +
(g eard) gt Tt e,

rAe My Ms= M8CCH LEHTPanbHOW W GOKOBOH CeKuMH;

I';,I; ~ MOMEHTH WHEDUWHM HEHTPanbHON M GOKOBOR
CEKIMK OTHOCUTONBHO MOMBPEUHHX OCelt,mpo-
XOZsWUX Yepes LeHTP Mace cexuult;

13,15 - MOMEHTH WHEDUMA LeHTPBNBHON CeXUMM OTHO-
CUTeIBHO MPONOIBHOR OcH, MpoXoAAuek ue-
pes3 LEHTD Macc cekuuit, 1 GOKOBO# cexuMm
OTHOCHTENBHO MPOZONBHOR OCH, mpoxoxsmel
uepes 0Ch COMPATSEMHX WAPHUPOB ;

¢,6,6,,8, - yImoBHe CKODOCTH CeKuMil KyIbTHBATODPS CO-
OTBETCTBERHO B NPOAONBHO-BEPTUKANBHON
nonepevHO-BEPTHKANEHON NIOCKOCTAX;

Ly by, Lu,He - TEOMETPHYECKHME DB3MEPH COINACHO pacuer—
Hoit cxeme (cu. puc. I, 2);
V, = CKOPOCTH ABMEGHUA STPETOTE.

TloTeHUMBNEEYD SHEPIMD CEKUMOHHOTO KYIBTUBATOPS, CHACREH-
HOTO MHEBMSTHYECKUMYU KONECOMA, B OCLEM CIyuse MOKHO MpencTa—
BATH KoK NOTEHLMANBHYO 3HEPIVl NePEeMEEHMs OIOP B NONE  CHIH
TAKECTM. [IpU 3TOM yUMTHBBETCA TONBKO PAIMSNBHEA XECTKOCTH KO-
aec. Torza mpu OAUHEKOBOU XeCTKOCTH KONEC GOKOBHX  CeKuuit
( C,=0C,) u Komec ueHTpanbHOR CEKIMM (C,=Cy ) MOTEHIM-
8NbHEA SHEDIUA KyNBTUBATODE ONPEZENMTCHA MO GOPMyIe

n=34lc,(az3+az3)+ c (28 +azd)],
TRe AZ-—-AZ, ~ NONHOe NepeMemeHHe OMODH:
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AZ,=X0p-4,0+16,-hy;
BZ, =X p-1,8-hy;
AZy=X, P+ 1,8-hy;
AZy =Xy +4,8.~hy,

rme’ hi-h, - BHCOTE HepOBHOCTEHl NOBEDXHOCTA MONS MOA OMOp=
HHMY KONIGCOMH ;
Xx, L - KMHOMSTHUECKUE DSSMEDH.

BupsxeHue 1A AMCCHIATUBHOM sHepruu ¢ , orpaxavmed 3ary~
X8HEE KOIeGoHuM ceRUMi KYILTHBATOPS, MOXHO HailTH, eciM HOXArgTh
|TO 33TYXaHWE KONECBHMH CeKUMH KyIbTHBATODS OpONOPIMOHSNBHO
CKODOCTH BePTHKONBHOTO NePeMemEHHR KOuec,

@ =4d,(az2+a28)+ d, (AZ2+A23)],

rze d,=d,, d,= d; - Feunapyomuit EOIPJUIEEHT EONIEC COOTBETCT—
BEHHEO GOKOBHX W NEHTPAIBHOK cexumit.
OGoOmeHRNe CHAH, COOTBETCTBYDNHE MPHHATHM OGOCHEHHHM KO-
OPAMHSTSM, ONPeZeNflYCA W3 BHDSXGHW! BHPTYSNbHOR pacoTH Zelter—
BYDAX CHI

Qg X B R IR Er19) 4] & By
~£ 6 (terRey) 5

Qo = (Qz*-Qz") (L — Z46);

Qo= Q°(L *ZxQn)~RY (16+Z8,)- Q5[ (14-1) - Z,,8] +

+RY (L =Z46)~ Gy (tu+ He8)) ;

v

Qa,=RY (1525 8,) ~QP(L-2,80)* Q3 [y -1) +Z,8) +
+Gg (tu —HeBn)~Ri(t - Z,0),

re R , RL - BeprukensmMe m TODMSOHTAIBHNE COCTABIFOEME CHI
. . CONPOTHBIGHES MOYBH DBGOUMM ODPreHSM CORIME;
% . Q% - BepTHEGIBENe M TODUBOHTSNBHWE COCTEBAFDEES CHIL
CONPOTHBIGHMA NOYBM NEPEMOMEHHD KONeC;
Gy - cuma TAmecTM i-# cexmuM.
100

Hoxcrasus B ypesHeuue Jarpsrxa Il poZe sHeUeHAs KiHeTHUeC—
KOH, MOTEHUMBNBHOM, AMCCHIETMBHO! SHEPTHM ¥ OGOCUEHHHX CHI,M0-
IY9MM CHCTEMY UeTHDEX AM{bepeHUMBNBHHX ypaBHEHEH BTOPOTO mO-
pAaka. Lna peueHus 5o 3BM cucrTeMy ypaBHeHMN ceiyer mpuseeTH
K MBWAHHOMY BUAY, OCO3HSUSA NMPaBHe UacTH ypeBHeHWA uepes §; .
TOTAS CHCTEMS yPaBHOHWE MpUMET BAZ

[(M* 2L (35 * 201+ Ms L b (Ba = Bn) =8, 5
(ZMa1} +T3) 8- M tut, (B,+8,) = 8, ;

(M Ui+ 15) B * My e bup - Mg L1, 6= 855
(Mgt +15) 80 ~ Mgt by ~ Mgt Lu 6=, .

Ucnonb3ys W3BeCTHHIt METOJ NMOHMXSHMA MOPARKS ypeBHeHHit,
NONYYHM HOBYD CHCTEMY U3 BOCHME AUQDODEHOMSNBHHX ypaBHERHMM
nepBoro mopazka BEAA Y =f(Y,,Y,,...,Yn, t).

Pacuer cucTeMH AMQPePeHLUUSNBHHX ypeBHeHMIl GHI BHIONHEH
ua 9BM "MumCR-32" MmerozoM Pynre-Kyra. Ha puc. 3 B Kauecrse
npUMeps MpeCTaBIeHH TPaQUKM YIMOBHX KoneCsuull KynbTMBaTOPE
¥ ero cexmmit B NPOZONBHO- W NONEPEYHO-BEPTMKBNBHON MIOCKOCTAX
5AA DADAHH 38XB8T8 COKOBHX CeKuuid 3,640 u 2,965 M, urTO CoOTBET-
crayer oomelt mapune ssxBsTa I2 u IO M.

NipezBapuTenbHElt aHanu3 TPadKOB yTMOBHX KoNeGsHul moKe—
38m, UTO B NENOM KONGGSHHA HOCAT 3gTyxsmuuit xspakrep.llps sTOM
JTHOBHe KOXEGSHKA COKMAH KYIBTMBATODS B MPOXONEHO-BEPTHKENBHON
(puc. 3) W LeHTpaNBHOM CEKUMM B IOINEpPeYHO-BEPTUKANBHON MIOCKOC-
TAX NpeACTEBATDT COCOM CHOXHHe HMBKOUSCTOTHHE KONeGsHUA,{popus
KOTOPHX MCK8XeHS HEIHUHGM HWSKOUSCTOTHHX COCT8BIADMX. YTIO-
BHe KOleGeHHA GOKOBHX CeKUuli B MOmepeYH0-BePTMKANBHOM mWIoC—
HOCTH OIM3KM K I'8PMOHUYECKUM HMBKOUSCTOTHHM KONECOHMAM. Kak
BHAHO U3 DHC. 3, HBMEHOHWe WMDUEH 38XBaT8 GOKOBHX CeXlui npu-
BOZMT K WBMEGHOHMD UACTOTH W SMILIKTYZH YINOBHX KomeSeHuit,mpu-
ueM YMOHbWGEMe WMPUEH 38XBST8 CHOCOGCTBYET yBENWUCHWD DTHX
X8paKTe PHCTHE.

Amenus komeGsHUE CeXuM#t KyIbTUBSTOPA B NMPOZONBHO-BEDTH—
KeABHO! WIOCROCTH NOKS3HBSET, UTO NPH MUPHHE 3axBaTe 12 M
HBCINABETCA ABHO BHDENeHHHH XapsrTep sarTyXeus KoneGonuit.Cie-
ZyeT OTMOTNTH, YTO NpH.COXbHe! WMDHHE 38XBaTS BIMAHME BHCOKO~
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Puc. 3. KomeGamme cexumit KYNBTUBATODA B NPOZONBHO~BEPTUKANBHOM NNIOCKOCTH:

-I0u

=12 u; -~

UBCTOTHHX COCTSKIMAONAX, T.e. BO3ZGHCTBUE CO CTOPOHH perbeds
TONA, HE3HSUUTENBHO U C TOUEHUEM BPEMEHE CITaEUBseTCH. OZHO~
EPEMEHHO NIpU YMOHDbUGHUM WMDHHN 58XBarTa 210 BOBZeilcTBHe BOCHDE~
HUMBETCA CHCTOMOJl Ha BCeM OTPESKe NyTH, B PE3yUBTaTe UeTO 06+
DP83YDTCHA 30HH UepEZOBERUA KONeO8HuH. CleNOBETENBHO, ¢ yMSHB-
WeHHEM WMDUHHN 38XBAT® PeaKUUs AUHEMUYECKON CHOTEMN HE BHeUHee
BOSMYIEHUO JBEIUIHBIETCA, BOSMOXHOCTH BHIMYCNGHUA CexumA BO3—
pacraer.

#3 rpajmrs yrmomux komeGoHuit neHTpaNBHON CeXuuum B mOme-
PeUHO-BOPTURBABHO) MIOCKOCTH BHAHO, 9UTO 3T KONGCBHMA ABIADT-
Cf 38TYXSDWMME NDE PESNIUYHON WUDUHe 38XBATS, OAMEKO WX AMILIM-
TyZ8 W WBCTOTA DeaNMUEH. CIOKHOCTH BTMX KOTeGamuii 00ycIOBIEHE
HONMUMEM YSTHDEX BHCOKOUSCTOTHHX COCTSNIADNMX, KOTODHMM ABIf-
OTCA COOCTBEHEHE KOneGaHMA GOKOBHX CeXuuil ¥ BHCOT8 HepOBHOC-
relt MOAA MOZ OMODHHMM KONECAMM HpHTpanbHOW cexuud. BocmpuEE-
M8f BT KONGGSHWA, NEHTPSIBHAA CEKNAR I8CHT UX, UTO MOATBEPE~
Ager xspsKTep KoneGaHuit (38TyXsHMe). YBENMUGHAE USCTOTH M OM-
IUMTYZH JTAOBHX KONGGAHAN C YMEHBWeHUEM WADUHH 38XBOTO YK83H-~
B8ET H8 TO, UTO M8CCS GOKOBHX Cexuuit OxaswBaeT TopMosmumit ad-
(exr Ha KoneGaHWe UeHTDanbHOM cexumm. MosrToMy Combmed Mscce
GOKOBHX COKUMIl COOTBETCTBYUT MEHBLAA USCTOTE U SMIIATYAS yI—

TOBHX KONeGaHMit.

YrnosHe KONeGeRAA GOKOBOK CeKmMm B mHome peUBO-BEpTUKENB—
HOY IIOCEOCTH OIMSKA K I'SPMOHUYECKMM HWBKOYSCTOTHHM 38TyXaD-
mEM ROZEGAHHAM. STO OCBACHASTCH NPEXAe BCETO TeM, UTO0 cOOCT-
BeHEHe KONGCSHHA CRUMA IacATCHA KONGCOHWAMM IPHTDBNBHOH CeR-
muw. [05TOMY TVI8BHNMAKONECSHAAME GOKOBOM CeKIME ABIAOTCA BHHYX
JZieHHHe KONeGSHHRA, BeIMUMHS KOTODHX ONpeZeNAeTCH AUMHON # BHCO:
T0il HepOBHOCTEHl MOA OMOPHHM RONGCOM LEHTPENBHOM CexiMu, 8 48C:
TOTS - WUDHHOM 3sxBare GOKOBO! cexmuu.

TaxuM 00pasoM, CHCTEeM8 Iu(pepeRIMSNBHHX ypaBHeHUM cpaB-
HMTENBHO NOAEO ONHCHBEET TOHZGHIMD NMOBEASHM:A AMHAMYECKOH CH~-
CTeMN, yUMTHBEOT KOHCTPYKTMBHNE MApSMETPH, MKPHEY cexuuit,Bos~
MymeHMs OF peabeda moms W HePsBHOMePHOCTell MIMEHGHMA TAKOBO—
TO CONPOTHBNGHHS NP ABUXGHAN KYIbTUBSTOPS.
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