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Bsegenna

B noonezmes Bpeus xax J Ha&L, TaRk H 8a pyGexoM BoH Gonsme B Goyhe
W8 NOAyYaeT paocnpoorpadeExe HOBOe I8PONORTHBEO® HANDABJIOEME B TOX=
HRE@ - MarmmTHH{ nozBee, |

CymEoOTs MATHMTEOrO NozEeoa 6ooToHT TOM, YTO CUNH TAXROTH noz-
BONOHHOTO Teya, a Taxxe HAarpysKa HA HOI'0 ypaBHOBOWMBARTOA o moxMomsR
0N, 003XABAGMHX MarHMTHHM HOJN6M, B pesyAbTaT& Y60 3T0 TBIO OFO-
00ZHO ™napur™ 3 IpOCTpaHOTBO, HAXOZAOHL B JOTORYHBOM 0OOTOAREK OTHO-
OUTONBHO OXPyXAVWUX HPEAMETOD,

PaBPUTRS AaHHOTO Eanpasnemmg MPUBONO0 R MOABINGHED MAPHUTHNX nox-
B80OB pasiMymENX THNOB,

OOnaoT NPUMEHEHWMA Mar HUTHY HOXBOGOB MOTYT OHTH OQMHMM DAa3IMY~
BHMH, Ha3opéun HOKOTODHO M8 HUX: MOXBOMABAHHUE BOPTUKQIBHHX K IOpy=-
80RTansRHX 0Ce#l ® Bajnos BOGBOBKORHNX annapaTos, MpROOpOB, MamnHH K
APYTHX YOTPOHOTB; Npeuusuonnxl O0TA0HMNIU3ATOP NBPONMEHHOTO TOKA&; D=
COROTOYHHE 3NOKTPOMAT HHTHHG Begu; mnozaBec Mozeno#t caMondTom Miju
PAKAT P appoxMHAMUYEOKOY TPYOd§ npucopH znA M3MepeHUA KOHUOHTD Qe
OHR B MIOTHOOTH XMZKOOTH, EHH*HGGJBAOB&HHH NIPH HHBKUX TAMIEPATYw
PaX; NPUMEEOHMO MaI' HUTHBX I0ZEEQ0B AR TPaHOIOPTA; YIbTPAIGHTDH~
QYrH§ GOCTHIeNbHAA NmaBka MITaJII0OR B OORABOE H Tl

Bompocaxdt Teopun u KOHGTDPYEPOBAHKA HPHKGODOR M YOTPO#oTB ¢ Ho~
HOIb30BanMeM MAI HATHOTD NOIBEQA daBMMass0b B CCCP MEOIMe yuéuue ,
9T0 OTpPax6HO B Tpymax B. K, Apxaxprena, 0.7, Kannensoora, \,C.370 15~
mTedna, B. H.Dbﬂnaonuxoro. C.U,Ranecuna, B.B. Bragusupoxoro, H,1,
TenATHUKORA, A.H.BopoGréna, K.B.Kynaxora, I'.T .Paspa, E.I,Daxuato-
Ba, A A dowuna, X.B,lazapasok, d.0.Kononeesa, A M,Cynonnena, 1,3,
IMBOEHS, Be A HURHTHHG, C.A.Iﬁenrona, H.H.bpexuna, A.H.Moxnez0 na,
1.B.0en ¥ xpyrux,

#3 sapyCexmux ucenenonanmul 3 dTO! 006N40TH CHOAYST YKalath Pulnem

Jan
ANSCEPTANM




oy -
TH: B.BpayrGexa, Ax.Bnuo, M.Jlaser, A.bospruxr, [.lxepy, ®.XonruMe0,

i.Torra, P.Yonzpos, Ix.TaTrens, M.Lpelnep, ¢.I'manrcon, B.lemxapy,
P.0pasanp, X.Mopu, P.Kamsko, A,Takapy, B.Knapr E HekoTopHX APYTHX,

Hacmnﬂmaa_paﬁora NOOBAMGHA MOONOZOBAHKD R PACYETY BNOKTPOMATEMT—
HHX NOZBEOOB O© peaﬂnanonoﬁ O6TBED B COOTOMT H3 MECTH THAB, SAKINYE-
HHA X meurnlnpunoxaﬂnﬁ. ‘

B nuccepramonnoll padore 4BTOp MOMNHTANICA AATH WHXOHEDHHO METOIH
pﬂDFﬁTﬂ uarﬁnrnuru NoARGCA Ha 3anQHHHG NMapaMéTPH O YYETOM ROMIJIGH G~
HOTO MarEMTHOTO OONPOTMRISHHA GTANH, MNOJA PacCeAHMA H NOJA- BHNYYH=-
Ba#ug, |

llpy paovyé&rax sa OgHOBY oN0xeHA MEXAYHAPOZHAA CHOTOMA 6zuERL CU,

B pane cayuae® B OROGRAX NOKAa3aHA PaBME@DHOCTE B CHOoTeMe CI'C Eim
CI'CM,

I'zasa I,

0630p INPAHIMTAOB Z6UCTBESA MAI'HUTHHX IIOIBECOB,

llepras raasa macoeprauMe nocBsmeHa 0630DY MPUHOUIIOB -NeHOTBREA Mar-
HATHHX NOZBECOP N0 ZARHHM 0TEYOOTBOHHON H 3apyGexnHofl TexEEueoxoH
I¥TePATYDH.

ARamM3 KX NPUHOMINIOB paﬁawﬁ NO3BONHN CO374Th OOWYD ENACOHOARANMM
MATHRTHNX NOABECOB. B 00HORY RnacoM(pHKaumORHON TAGNHIN HONOXEHA 'Bow
INYHHA OTHOCHTENBHOR MarBMTROH DpPOHMIAsMOOTH M. Téxa noxmeca, Boe
MAUHHTHHG® JOZBBCH TaKUM OGPR30OM MOXHO Pa3CHTH HQ Y6THDPO KpyIHHE
Tpynmi. K nepsolf rpynme oTHeceEN zmamarnuTHNe NOABEOH 9;¢1<=1) :
CBE6PXNIPOBOAAMES NOARECH (/u:= O) ® HEAyKUMOHFHE NoxBecH (/l-(,--= { wm
A3xke /.41-:0 P BHCOKOYQGTOTHOM MATHATHOM mON@ ) o Bropag rpynna
{ M,>{) CONEPAHT moRPecH Ea NOCTOAHANX MATHATAX; 3N6KTPOMATHUTHHG
NOZBACH ¢appauawnnrnux Téxn 063 ¥ ¢ cHUcTeMolt ABTOPGTYIHPOBAHKA, [Jo-
CLEeLBAA NOArDPyNNa PacGHTAa Ha 2Be: NIoOzReck geppoMarB¥ THOTO CepNeYHHA=-

K3 B COZeHCUAG K BI6KTPOMATHATHHG IOZB6CH O pesoEaHOHOH Lemep, K
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TPOTHEM I'DYNNG OTHOCORN KOHAYKUMOHHHG NOXBGOR (M = I), 4, naro~-
B8, B YO9TBOPYIYD I'pyONY ERJINYGHH ROMOUHMPOBAHHNG NOABOCH, IPMHIMI
AGNOTBUA KOTODHX OCEOBAH HA 003MOGTHOM HGIOES3OBAHML ABYX EIR 0O~
06 BHWE NOEPEYKCAGHHHX THNOB JONBECOB,

Henonnaya » KiaccufuKauoRno} Tadnune pas6ueHHe GONBUOTO MHOT'O-:
00pas3uA UAT'HHTHHX TNOAB6COB N0 OCHOBHHM THINAM, nonyqﬁi:

1) IMauarmiTANe MOXBECH§

2) O0BEpXIPOBOAMALKE NOXB 6 CH

8) MHEAYKUUOHHHE NOKBEON S

4) NOXBEOH H& NMOOTOAHENX MarAKTAaX}

5) NOABOCH (OPPOMAIrHATHHX T6J O QMOTOMOMU anfoPBPynuponaHuﬂ;

6) nozaRecH $epPOMATHHTROIO CODAOYHAKA B 00]6HOKAA

7) MarHMTHRHE NOZBEOH O P 3OHAHOHOM N8B0}

8) xoHAyKuMOMHHE nMozBECH]

9) KOMOMHKPOBANHNE NOJE 6CH,

Hpoume atoro » nepsofl raane cnanaﬂé MOMITRA 003A&HMA NMOAPOGHOR
RNa00M)UKAUMK MATHHTHHX NOZBOCOB HA NOOTOAHHHX MarHurax. Boe nox-
BOOW AQHHOI'O THIA pasaCuTH HA LEO IDYNMH: NOABOOH OUOTOMH “MAIrHUT~
~MACHUT" # NOZBOCH OHOTOMH "MAal HUT-JeppPOMArHeTHK",

B raxpolt U8 3THX IpyAN NpoK3BezeHO pasfueHue HA NOADYNMH 1O
THOY ONOP: MAarHUTHHG POIMANBHEO MOAMMITHHKHA, MACHUTHHE YyNopHHe,
MECHATHHG DAfMaNbHO-YNODHHO MOXMMITHUKY o

Anft MarHMTHHX DAAMANBHHX M YOODHHX MOANMTHHKOB OKOTOMN “MATHMT~
“MarHMT®, Kak HAMUOX@6 NOAHO ONMCAHHHX B TOXHHYACKOM AKTOpATYypA,
nporezeHa (0106 NOAPOCHAA EnaccHPMKANUA,

B 0010BY KnaoCH{UKAUMK MONOXEHO DPACTONOZEHHE MATHATOD (K0aR-
CHanbH0® MIK 000CHO6 ) , HAMPABJOHMG HAMATEMIWBAHAA ( paaxansHos

MIE 006B06) , IPHRUUN B3aKMOAENOTBEA MONBUXEMX M HOMOXBUKHHX MAp—

HUTOB (OTTANRMPAHEG, NMPATHLOHEAE MUK OAHOBPOMEHHO OTTANKXBIAHAE U
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B mepsol raa®e mporazér Tarxe NoApoOHEit anamms QAORTDOMAT Ry

HEX MOZBECOB, OCOOHOBAN BHGOP THNA NOARECA AIH HOOBOAOBABHR
i

oog~
T8BR6HA 8aJ1a%8,

I'zang 2,
Hoozenonaiue m paocver cmmomux XAPARTOPHOTHE BIOKTPOMATHE'p~=

HOI'O MOZEe08 ¢ PO3OHAHOEOM 061D,

. .
Bo Bropof TH4BS BUBOAHTON YDABHOHNG L6HTPHPYDmAH OMIH H DPAcoMarT-
PHBABTOA BIHAHNG BA HOE E3MOHOHMf HAOPAXOHUA |

INTRHAA, TOYKE HAQw-
CTPORKE noxReoca, AOCPOTHOOTH,

| BOIHYHEN HAyajapHOTro 8asopa,
[IpE ORMME TPHYHON DOJ0X6HMM (PeppOMaT FMTHOIO

POTOPA MOXAY MOUNQQ-
Md MSTHUTHHX oMcTeM I,2,3

v4 (p¥o,I) owms mpuraAxenus POTOpPA KX monp-
6yAy? pabpHu (F1=F'Z=F,= F,,) OIDH paBeq-
OTBE I'6OMOTPAYECKEX N 3X6ETDHYQ0KEMX NapaMe TPoB
Rafd OHXQ ® BTOM

OAM BHEOGYKABSHHEHX OHOTOM

CHOTOM, leHTDHDPYD=-
“Zyiae Gyxer oroyrorsorars ( F,=0).

IpA oMeme-
HUE |
F: POTOpa.B EKaROM-EMGO HaOpaBNGHHM NOABRNAGTOS QOHTPHpYomasa omna

0
y v CTPOMANAACA POBRPATHTEH poTOp » O8HTPANERO8 NONOXEEMS,

meM oxyvae o

: IOETPUDYDNAA QEIA paBH4 TeousTPRYOOROR oyuMe mpoermui
cex o ' )
X IPHTAXGHNS WA HANpaBaeHue OMomoEHA, [Ipw BEBOZ® nnMm YnoG=-

0TRa
NIPEHATO, YTO POTOP OMOWASTON B T'OPR3OHTANEHOM HANPABNeEHK

BIpPaBoO
npaBoOe I[puHATO TaKxXe, 49YTO Beo POTOpPA OKOMNIOBONpPOBAH KaKAM-T0 Of-

PasoM X B paoudre memTPHpyDReN ouzy me yvacTeyer,

Toraa, & -
Ka3ann BKCHOePUMSHTH, .

BIHAHHEG OHOTOM I X B H& BOIMYMHY HGHTPHPYD~

Ric. 1 Ucme&gemaﬁ cucmema maznum~o2o noddeca.

a) pacnoroxenue maznumonpobodob boxpyz pomopa ;
5)cxema coedurenusi;  B8) kpubsie wuimewenur wurdyxmubuzc-
med ; 2) kpubbie ulmerenus .conpomubsenud ; d) kpubrie
o aarcrBiresd  marabl s @)NeiamwameHas koulaa
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tHO0TH KATyOOX NOZRG0A HO MOHEE ZBYX.

g npu XoOPpoO
B KAVOOTEE NOXOAHOTO YypaBBOHHA ANA SAOKTPDOMATHHTHOH ouyy B35iTo
ypapHEHHAS ¢
- ! & J ol(x) = =
L(x) 7] aJ . i -
F= _aer(J‘.x};_ B[Zai =jL(x)ax-+ 27 ax F'J+ F:.' (2)
. - :

8zeap W/~ BIGKTDOMArEKTRAA 3HOPIHA NOAA} J = 10K} X = ougmerya
poTOPa; | - RERYKTHBHOCTH KATYWKH ] FJ u F,_- 000TBETOTBOHEO KOMMQw
H.BHTH OunmH, YYHTHRAWE 10 WIMOHOHH@ TORA H HEAYKTMREOOTH, -

Jlas NORBJNGHKA QeHTpUpyOMed OMIH NPH CMEUEHHM POTOPA BIPano mo
rOpH30BTaNBHOM O0H HOOOXOZHMO, YTOOH oHaa E JMEHBUANAO0E ( 0 yMOHE-

2):1;

mepHeM 843 0pa 6;) Q OHna ﬁ yBONMYHBANA0H ( ¢ YBOIMYOHHOM 3a80pa 5{‘)_
Kax BKAHRO H3 QopuyanH (3) y AIA 2TOI'0 HOOOXOAMNO, YTOOH NpeoGnang-
Ja KOMNOH@HTA OMIH F;' yYRTHBAOLAR H3MEHOBUO ;%Ha. [lpeoGnapanue

arTofl xOoMNOReHTH OYA6T T6M OMIABPHOG, YAM BRI -B_i s T80, YOM BHTe

X0OpOTBOCTS RATYUKH. |
Ipi OMEWEHHE DOTOpPa B BHEOYKAIAEHOM HANPABJIGBMA HUESMOHADTOA HH=

AYETEBHOOTE KATyHOK Lza L,‘, ( po.I,6,8) , & TaKx@ AKTHBHHO GOmpO-
THBIOEER KAaTYHOK Rzn Rq (puc.I,I ) « B padore Ra&TOA METOAMKA
pacyéra MEZYKTUPHOOTOR M NOJHHX GOHNDOTHBAGHUH KATYWEK XJIA HEOKONb-
KX DOJEYEE OMOMOEKA POTOPA G YYHETOM NOTEDH B oTany’ Ha I'HCTEPO3HO
B BEXPOPHE TOKH, & TARXE8 0 YYETUM HOOJNA BHOYY4BANKA H paccenanuf, Ho-
NONBBYH HET8PHONALMORHYD QOpKyny HEOTOEA IO 34BKCHMMOCTAM L= f (SC)
§ R"-"-f(x) (p~.I,P B I') , NONYYOEH aHANMTHIECKHE BHDAXGHEA ANA
BEAyRTEBEOOTOR B conpoTEb neBud KaTymeK, B2BHOAMKE TOJNBKO OT CMENA-
EUR POTODR X, HO JUKTNBAWARE BO@ BHOOYKA3AEHHE (JAKTODH. STO NO3BO-
AROT HONOXNBBOBATH BHYMCMATEABEYD MAUWKEY, JCKOPADMYD PACYET pasiry=
BiX BaDHAHTOR, Bupaxad aTH SABUCHMOOTE Y6DP63 HMHAYETHBHOCTS L.,,il

COOPOTHR ZBEKS R,. COOTHOTOTBYOIEG I6HTPANBHEOMY NONOX@HKD DPOTOPA,

-0 -
OyZOM UNETH: x ,
L,=L(1+ax+a,x*-a;x’ qx¥- as x4 Ax")=L:N , (8)
[_q: L.(1-8x+ 6,x- 6,2+ & '~ 6 x5+ 6 x%)— LM (4)
| Rz= Ra(i "‘dfx* dz'xz——djxa-i- dqx‘f—dsﬂfs)-t Rﬂ'D ; (5)
Rq: Ra(1 " e szf"Ka.xa* quq*stsJ:' Rs K. -(6)
81605 a.,B,d WK ¢ 000TBOTOTBYOIEMN HHAGKCAMH = E03(EMIMORTH
MHOTOYJIGHOR, |

B npunoxerEn I mokasaEa MeTOZMKA HAXOXZEEHHS QHANHTHYQOKOTO BH-
PaxoHRA QYHKIME N0 TadnRNe 65 BHAYOHMU,

SEaAA BOJMYMEH MEAYKRTEBHOOTEH M SXTHDHNX CONIPOTHB IGHUHE KaTymex
NOZABGOA 2NA PA3NAYHHX BONMYHH OMONOHES POTOPA X, MOXHO BHYMONMTE
M NOCTPOHTH KPHBYD M3MGHOHMA TOKAQ P KATYUKAX NOXBEOA (PuceI,x ).
lerTpEpyoRan oMna, NONYYEHHAA YOpes NnapaMeTpH KATYUKK B OHMMOTDHY=

HOM DOXOXOHMHM H BONHYAHY OMOMOHMA pDOTOpPA HMEET oneayouwad Buxs

2 dM o K M |
F=iU L.,{ ! [(K‘**A‘}“— ~2M(K T +AQ,§—£)] +.

(7)

W2 R L(K*+ATY dx
{ t py NV D dN
" 0 5 (06 3 ~2NOEZ+ QEY

TR A=QM-Qry);  B=QN-(QY);

U= HAODAXOBWG NHTAHHA NOAR6CA, B} Q,,- AOCDPOTHOOTH KATYMEK
IOABOCA NpH LOBTDANBEOM NONOXOHMM pOTOpA; 1 = 0apausTp, XapaKTopH~
ByoouR TOYKY HR0TPOUER NOABEOCA, 2 ~

| 1-y23Hd 1, Z.
1= ¢ rae el af (8)
¥/ Jp K.
SA60b J, i JP - AGHOTBYODAE BHAYGHUA TOKOB, 00OTBATOTBYOMHX TOY=

kK6 HQOTPOHKKM ONOZBOOA M PE3OHAHOY; 2 =~ KOMINOKOHO® DROKIDUYEOROS
GONMPOTHBNOHKE, COOTBOTOTBYWHOE TOYKe BAOTpOUKE mOABeOCA:
s : _
z, - Rn+ J(“JLI E) : . (9)
- SBAE UGBTPAPYyOMOH’ CRAH ONPORAAMTORS ABTOMATHYOCKM, 6OLA 3 ¢opuy~
dN dM dD dK
16 (7) oynyr JUTOHH 3HAKU BCOX NPOMBBOREWX “=, T+ 7' gy B 3a-

BUCUMOOTH OT HANPABIGHUA OMOZORMSA,
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gpan HapaMeTpH MOARG0A R L,,Q, o "( » fopuyaa (7) IO3BOXIAGT o
4ONHTH BOJMYHEY qeETpYpyOme# OHIH AL INCOT0 38AAEHOI0Q nepeMeme-

peé
TOpA TE npﬂaHaJIHBHpDBaTL BIBRAHAG HA HO B CAS Y DIHX ¢a‘RTOPUB‘

EMA PO
N3MeHORAE H
BeNHYMEN AOGPOTHOOTH X

KE0TROOTH qomeua paBEA? AF

e e
F dx (o)

. BeRAy ONOXHOGTH popuyaH NEHTPEpyOmeH OHNH, ZEOTHOOTH POEOMO Ry~
aros ONDOAGNATH IpajuiaoKEM An(PepPEHIMPOBARUOM MOLYYSHAHX 3aBHOE-

Mo oTOH F ‘f(x)

B peaxnma'ra noansnora.ﬂnﬁ yPaPHORRA NOHTPAPYOWOH CHIH yTOYHeHO

aTYyUoR H BGJHYHHEH HAYAIBHOI'O 8a30pa, -

yOIOBHO q:yﬂmnomonaaaﬂ nozBeoas
2 31. (11)
O0mad xo&pnmoon EKQTYURHE NOABEOA ONMpeAeIAGTOH
__X | (12)
C=rAR
T'Z6 R= X R..... - COOTEOTOTEGRHO BJIGKTPAYEOKHO CONDOTHBIGBHA EATYWKH

0CTOSHEOMY M NEDOMAEHOMY TOKY } X = peaKTHEHOS SHOETPEYECKOE 0ONpO=~

THRJGHNG KATJUEH,
ph yaoTQTe METAHHA 400 rx  Bume zo6porEoaTs () MpEGTESETEmEHO

paBRa AOOPOTROOTH Mar EMTOIpPOBOXA 0 8a30POM

x x

X 27O TeM TOWHEe, UEM BHOS YAOTOTA aoadyxneaua.r TaR KQK BOS MOHE-
me ORASHBAGTOR BIHAHNG HA O0LYD ZOCGPOTHOCTH AKTHBHOI'0 BNEKTPHYG0KO=

(18)

TO OONPOTHE 16 U A R_ KATYUKM NOOTOAHHOMY TOKY.

Lan noﬁporao&u MaT HUTONDOBOAA ¢ 8aZ0pOM NOIYY6BA BABUCHMOOTH:
R _( hcoSc() - (14)
9T X R ks

rAe @....l X ~ 00OTBGTOTEOEHO QETHBHOS M POAKTEBRHO@ MATHATHHE 00NPO~
f

. - 9 -

THBIGBMA] O, ¥ Px = O00TEGTOTEEHHO YZ8NBENS az::rﬁnﬂoa M PeaxTUBHOS
MarHUTHHE cOnpoTuRa6RMS oranM; (M S - anuna m ceveEme MarEETONpPO-~
BOZQ; N - RO2QMOMSET, NOKasHPawumi, Kaxyn YaoTh OT MIKEH MACHATO-
OpOBO & 00CGTABNADT BO3AYWHHE 8830pH; [{q= RODQQUIHMEHT, YUHTHD a0
YBOJIHYGHAG NPOBOAMMOOTHM BO3JIYIHOIO 32350pa 84 CYAT HONA BHMNYTMBAHMA §
ol - yroX 0KQOa NOIN0A&; M, = MATHMTHAA JIOOTOAHHAdA, [pX BHBOZE QOpP=
uyad (I4) MpUHATO, YTO COYEHUE 0ODAE YHUKOER, SPM&, BKODR OXNMHAKODHE.

Homoxapsys Bupaxenae (I4) , ansa uarauTonpoBoza HOCIOAYOMONR cUQTEw
My MOOTPOGEH BaBMCHMOOTH Havanphoro sasopa O, or wacroTs O, = “f’(.f
B OT A0CPOTROOTH 5 1f’(Q s DO3BOINBIME 07PNATH PAZ KaYeCTBOH-
ENX BHBOZ0B: I) YroGH OOIpaHHTL BUOpaHHOe® SHAYGHUS AOCPOTHOOTH Mar-
HMTHOM OWOTOMH, HOOOXOJZHMMO O JBONUYGHHOM YAOTOTH BOBOYKAGHMS  yBO-
IH9IMBATS HavansEsl BoszywEnf# 3asop O ;
Z) Eonu ypenuuwBaThs 9a0TOTy DOBCYX ASHUA F. 00TA4BYB TOT X8 BO3AYMDAUA
830D, TO A0CPOTHOOTh JMOHBUESTOA; |
B) AOOPOTHOCTH MATHATONPOBOAA Q}moapaﬁra&r. 60JIM YBOJMYMBATH HAY4~
nsER# BosAymAHR 3830p O mpM OXHOM M TOM X6 WAOTOTE MOTOYHMKA MHTA-
mn
4) MexXy TpoMA napaueT paMu f 0, u 9.4 OymeoTBYeT OnpeieNeéHHAA Baau=—
MOOBABH, ROTOPAA NO3BONAAT OHOTPO BHAOHUTHE, HACRONBKO 3QOKTMBHO
HOINOAB3YyOTOA MArHUTHHHE NMOABOO]

a) llpe 8aJAHHON BOIMYRES Fna K PUBHX é-_"-"f(-f) OMPEAGNAOTAA B~
IEYHEA 5:, AN BHOMpasuolt zooporHOoaTH (.3

6) Bon4 xe, HAOCOPOT, BajaHA BOIMYMHA é:. NOXOXA, HANpHMep, H3
MEXAHIYOCKUX M TOXHOIOIXY6O0KMX 0000paxeHMid, TO ANH B84NAHHOI'0 3IHAYQ=-
HM A O/q B8 EPHBHX (5;==.{((?,.,.\ MK 59=‘f({) ONpeAeNAATOR HOIKYUHA
o |

B} Eonx 5'n F NONYYMNEOCS ONMUKOM CGONBUMHM, TO AAA MATHUTONDO3O-

AR CHOAYST RHOPATH MaTepPManl 0 60166 BHCOHMME MATHATHHMK CRORCT? uMA,
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Torza MOXHO AOGTRYB ganacMoff BENMUMHE HLOGDOTHOOTH MDH MOHHEIGM BOZ-

AyEEOM 8a30pQ (1-. |
YoTanoBneHo, YTO ANA RAXKOTO MAI'HATHOT'O MAT@pHANa OYmeCTBYeT

a BO3CYyKZeHEA, IMpU KOTOPOR NOCPOTHOCTE OMOTOMH MaKCHMAaip-
944 tronmuioit 0,2 MM Taxo¥ Y40TOTOR ABnAergg

0BOA Ya0TOT
ga ( HanmpEMep, ANA OTalM

{ = 1300 ru ) o
B prTof X6 InaBe PICOMATPHBAGTOSA TAKXE 0CGOOMEHRAA JMHOMKKE MO

ERTHOI'O NOZBOOA O pe30HAHOROR UEIHD.
 PagEanbHOe KBMEGEME DPOTOPA BHDAXBETOR yPABHEHHOM:

mdX+ k4% + Gx =5 F; (15)
M iz

F+ B+ FR=2F

82005 M- Macoa poropaj Ky= RoaddumeHT AGMNQAPOBAHMA paZHaNbHOH
0ROpOOTE; = MArHMTEAA paji¥anbEai XECTKOOTH; X = PAAMATBHOG OMOme-
EE@ poTOpa; 2 F= OyMMAR BHOWHMX OMI,

ypasmenue (IS) osEavaeT, YTO GYuMa HHEPHROBHON OMIH F, OHIH
pexndepa I m wenTpApyomed CHAN Fﬁ. ZONEHA PABHATHOA OYMM6 BH6 MHUX
oux Y F, wro0H o6ecneyMBaNaoh OTACHAUSANMS NOZBOUOHEOI'0 TOJA.

CooTHOmeHme MOXAy MarmMTHON pazuamsEolf xEarroO0TED C_ N Macoof

poTOpPa mOHpBI[EJIHBT 0000TBOHRYD S40TOTYy BOSATYXQWIHX KOneOoaHni
L P B E.e . (16)
° T, 27 ’
I'A8 -r'— NNGpEOR BOSATYXALEMX KoaeOCanuit,
Eonu 9acTOT& 2UOKTPOMATHATHOR OMIH, KOTOpad BABO6 NPEBOCXOAHT
9a0T0Ty mdrawmell ceTH, x0TA OH HA HOPAZOR NPEBOOXOZAT OGOCCTBOHHYD
940707y He3aTyXanawX KoneGamuli {_, T0 noxpememHHH pOTOpP BOOMPHER=-

M26T CDOZHOE SHAYGEHO BNOKTPOMATHHTHOY OMIN

I (17)
FLP_ -2_}

.0 E"- AMIMHATYLEOE SHAYGHKS CHXH, B B 3TOM CIyYa8 POmEHHE yYpaBHe-

Eea (IS) omoxurca K naa'acmouy B IATEDATY POe

- ]I - ‘ | !
B nmpunoxeHMM 2 NpHBROZMTOA pacyer Roa@@auﬂénron neMndnposaHna R

BHOOP AEMIQUDYOMEro yOTPOU0TBA AIA HOONEGAYOMOTO MATEATHOIO MONESOA.

I'nasa 3,

ONHTHO® ONPEZA6IOHME 0OCTABAADEUX ROMINGKAHOIO MAr'HUTHOT'O
QONPOTHEJIOHUA DARA MATHATHHX MQTE PHANOB

oa vacrorax or 400 no 4800 ru. |

C TOYKM 3DOHHA 0GOCHNEYOHMA MaKoHMAIBHOU AOCPOTBOCTH MAT'HUTOINPO=
BOZA B 006CHOYEHMA CTACMAM3ANMM NOABONEHHOI'O POTOpA MATHUTHHE noz=
B6CH O PO3IOBAHCROM LeMbY BHI'OAHO MOMONB3OBATH NPH NOBHUOHHHX YA0TO-
Tax mdraonelt ceTH nopazxa 40042500 ru., MarnuTHHE L6 aneRTqueuHui
annapaToB, NpACOPOB B APYI'MX 2J6KTPOMAr HHTHHX yorpolioTB, pasoTavmux
Ba NOPeMOHOOM TOKG, HaXM00N86e YAOOHO DPACOYMTHRATH KOMMNGKOHHM MOTO-
oM, JaHHNE METOA MO3BOAAGT PACOYMTHBATH MAUHMTHHE 6N 2GOH KoH-
QEI ypalkM ¢ yYETOM MAr'HKTHOIO CONPOTUBJIIOHMA CTANM, nnfapb B& THOTE=~
PO3MC H BIIXDEBH6 TOKH, DACOOAHMA ¥ DA3MATHNYKBALMOIO JeNOTBMH SNEETw
POMEI'HUTHNX 3KpaHOB. OZHAKO, MUPOKO6® MPUMOHOHME YKA3QHHOTO METONA
A0 OMX NODP OTPAHMYUBANO0S HOZAOOTATOYEHM EONKY6ITBOL KOMNNGKGHHX
MarHMTHHX X&PAKTODUCTHE HMAPOKO NPEMOHAGMHX MAI'HMTHHX MAaTEPUAJIOB HA
Pa48HHX YaoT0Tax, B KHMI® B.E.Bynﬁ "O0HOBH TOOpHM H DAOYETA MATHUT-
BHX neneX. ™Smeprus”, I964r. mpPMBOZEHH KPHBHE MATEKTHHX O0OMDOTABIG-
HER 316RTPOTOXHMYOOKOHS orand Mapox 912 m 341 ronumsol A= 0,5 um
npa vaorore S50 ru, Kpome Toro B Momorpapuu M.U.Bemoro m B.B,Kopnu-
n0B4 “MArBMTEHO MaTepHANN M3MEPHTENBHHX Npeodpasorarenait *lpuponx-
OEO8 :anarenhdmao, I967r., npABes6HH ROMILIGKOHH® MANHHTHEHS XAD&KTO-

PEOTERM cranelt 944 A= 0,21 uu, 98I0 A= 0,09 um, 3350 A« 0,08
MM, 9540 A= 0,08 uu, naﬁumoen SOH Aa 0,2 uu u 75HM A= OQ,II

MM 1ag vaoTnTH 400 Til.
HagTofimas raasa ¥MeeT CBO6R uUenkD AOOORHATH HMODIMECH ROMAASKRG=



-1 =
gye Mar ERTHHOG XQpDQETEPHOTHRH, M TARUM 06pa3OM DAaCmEPUTH AManazog

IpUMOHEHHS ROMIIGKOHOTO MOTOA4 Pacyéra, HCINONB3ORAR 6I0, B. Yaor-

HOCTH ZNA pacyéTa nemel MATHATHHI NOZBECOB.

‘Hauy GHNH ONPOAGIGHH OMNTHHM NYTEM KPUBHO YZAGNBHHX MAr HUTHHX
oonpo'rmneaﬁn Pmer f, B 3aBUCHMOCTH OT HHAYKIHK cranedd 3320
A=0,5ux; 944 A= 0,2 uu x nepuannon SORII A= 0,02 MM u 0,I wy
Ea YETHpPEX vacToTax B Asanasons or 400 po 4800 rm.

PsuepeEHA MPOBOAMNMCH Ha yoTanoBke Y520 KueBCKOTO 3amoza ™Toy-
9A6ETPONPEGOP™, HEAYKN™S B TOPOHA6 YBONMYMBANAOH A0 COCTOMHHR Ha~
oumgmiA, NocTOAREWH y96T Kop(PMIMOETA QOPMH Z&N BOBMOXHOOTH ONMpeje—
XATH BHQVORMA 0, 0 0, ¥ Npd HACHUERUM, KosQ@uusMeBET fOopMH BHYRONA)-
¢f 10 OTHOMEHHD NOKa3amxil BOXBTMETDOE Z6MOTBYOIMX M ODEAHUX BHAYA-

Hi o

I'aana 4,

HoonezoBaRKe OHCTOMH MAarHHTHOIO IOZBOGA O IOMOWBD MOZOJIHPO =

BAHYA B4 3N6KTPONpOBOZHOR COymare, '

Ang or_rpeﬁenennﬂ NPOBOZMMOCTOR CUCTOMH MAr HHTHOrO NOABOGA MCNIONE=
- 80BaiCA METOA MOAGNMDOBAHHA HA SMEKTPONPOBOAHON Gyuare, mnozmyvaouwii
3 NOcnezHeE BpeMA B0E GOXHWAEE PACODPOCTPAHOEMG BONOJATBHE YZOGOTEA
H3MGPOXRH, HECONHUMX BATpaT BPOMEHM M OPOACTE HA K3IOTOBIGHHE MOZ6-
I X DpOBENGHMe 3KCUODUMEHTA, 4 TAKX@ BCUEACTBUO nocfé:rounoﬁ ib 4
OCOHYEHX 0ome¥ TOYHOOTH, MaxouuaniEue NOTPEMHOOTHE PACYETA NMPOBOAKRMOO=
T6R HOHACHEOEHHX OMOTEM MPE HTONM NOZ8XMPDOBRHAK OOCTABMJIM NO JAHHLM
PAAQ Uocnezosarenst 748%, Y10 BNONRE MPHOMNEMO ANA MEOIMX NpAKTHYE
OBEX Lexeld, Ho Mepe BacHuSHMA ¢Tanm 3T DOI'POWHOCTE pacTyT, OXHAKRO
B OCHYEO HCCNeAYOMOM AMANaaoHe KEXYEOMYE OEM He OTOIZb SHAYMTONBHH,
STOOH 0TK&3aTHOR OT PacysTod g OOMOMBY MOZENKMPOBAHNSA,

B sToli rnave mpueezs pu PO3JIBTATH MCCN6Z0BAENA CHOTOMH Mar HETHOTO

=13 -

IOABGCA G NTOMOWBY STOr0 MOABNMPOBAHUSA, PaocuaTpuBam®or TONBKO BAOQ=
ROLAPANNONBHNG NONA 063 yS€TAa MarHWTHOTO CONPOTHBIAGHMA OTayM. [uf
#00NeZ0RALMA HCNIONBB0OBANACE MOZOPEMSHDOBAHHAS YOTAHOBKA arfiA 9/60,
NO3BOXNAKLAR MOZGIMPOBATH BUXPOBOSE NONE, ONUOHBASMOS YpPaBHEeHUOM
llyacaoxna,

B paGoTe pacoMOTpeHH HE0GXOZHUHE JonoBKa HONOCHS NpP¥ MOZOIMPOHA-
HEH IUIOQKONIAPANINIGNBHOrO METUHUTHOTO NOJA HA 3JIOKTPHYOCKHUX MOZOIAX,

[IpUMEHMTOBHO © MCONOAYOMOR MArHMTHON CHOTOMEG NozBeca pacoMoOTpaH
BOIpPOC ONpeZIONeHKA T'PAHUYHHNX YCHOBUH B OCHOBHOH K B ONOMOTaTeNbHNX
mnocrooTaX, OzHod m8 Ipanuq BHOPAHA JIMHUA MHAYKOHK © NPOMEXYTOYHH M
BIOKTPUMYACKUM NOTOHLUMAIOM,

llorasano, Kak ONPOABIASTOA NPOAONKXOHNE MORYCOTBOHHOR TI'panumH Ha
udpamﬂun OTOPOH3 MOZAOJM,

llpeznarasTod METONMKA OJTPeJeNOHUR KOQOALMOHTOB NDUBOZOHUR K NOX~
HOM BaMarsuyuBapue# oune DO OTHOWOHUD COOTBBTOTBYONEX mNiuomane#f ceyo-
HEA KaTywuK:d, |

CrenaHa nOMHTKA HOMOJB30BATH SIOKTPOMONONIHPOBAHKE NJI0CRONAPANNEIH =
HHX MST'HHTHHX none#f B pacyére o6BHeMHOTO Hﬁﬁh POANBHHX Ma&rHUTHHX CUC-

TOM.

I'naBa 5:

PacyeT MAPHUTHUX nene# 3JGKTPOMATHUTHHX NOZBECOB,

OT TOYHOOTH pacyéTa MarBuTHON NeMM NMOXBECA 3aBUCHT pacyér ero
IapaMeTpOB, TAKMX RaK radapuTH, NOTpeGadeuasn MORHOOTH, XECTKOGTD M

Apyree, |
B aTodl rmaBe ymeneno Buuuartue MeTOmIKe pacyeTa MarBXTHHX Lenef

-

NMOABECOB, KOTODAsA NO3BONAGT HNONYYUTEH HOOSXOAALOE NOTOROPACINOAONE -
HH@ NPY YYETE MATHMTHHX NPOBOAUMOCTE! BO3ZYWHHX 343 0p0B, pacceAHus,

4 TaKxe MArHATHOI'O CONMPOTHBJGHEAA CTANH ¢ YYETOM BIMRHASA rucrepasuca
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» BEXDOBHX TOKOB.

B Bavane raaBsH ozenar KpaTkuil 0030p METOZIOB pacyéra MarHMTHHX
npoEOZE¥N0TeH BOSAyuEHX nyTell, PacouMoTp6E pPAA OMOCOCOB DEUAHUA TPEX=
nspﬂqg 8anaQuUd: CyMMMDOBAHMO YACTHYHHX OO0BEMOB, MOTOZ PACYETEBHX NO-
ADCOB H MOTOX O MOUNCABR30BanMeM Xoa(dUUUOGHTOB pACCOAHMA ,

[IpEBOAHTCH OLGHK& 3THX METOZOB H naﬁrua POKOMEHEJANMK NO MX HCNO=
IH30BAHER,

B 3TOd rzase mpomeseH Takxe aHaMMTHYECkMY PA0IBT MATHHTHHX NPOBO-
AHMOOTOR YACTHUHNX OGBEMOB MCONEAYOMOR CHOTEMH BIAEKTpPOMArHATHOIO
I0ZB 60,

Beezd HOKOTODH® YNPONSHKA B POANBHHE JIMHMK MHAYKUMM, NONYY6HO OC=-
M66 YPABE@HHME NPUBOZ:2HEOE yaenbHOH H&PHHTHOHIHPDBUﬂHHGOTH Ja0TU Y=

HOR Tpyoxm (durypw ) d
g = | K =3 (Iﬁ)
' L B
SAech X0a(ppuUMEHT NpHBOZGHMUA DABOH OTHOUWGHAN MATHMTHOI'O HAam pf-
XoEuaA U, OOA KOTOPHM HA&XOAMTOA JAQHHAA TpPYyOKaA, K NAZ6HMD MATHM THO=-

ro HaNpAXeEMA HAQ BOSKYWHOM 3asope Ug:

Uy

d.lj u [ - coorserorserno DUPHHA B AAMEQ TPYSKE NOTOKA,

TaKuu ueroﬁon NONYY8EH AHANUTEYE CKAG BHPAXGHUA JUIA BO6X BBREJEH-
HNX YaOTHYHENX ¢uryp B O0cHOBHOH# E BonomoraTe IpHO# IUIOCROOTAX MOONG-
LKyouOo# OMOT6WH MATHUTEOrO LOZBE0CA, B NpUNOXKOHMM B OPMBOAMTOH BHYHMQ~
J6EK8 NPOBOAHMOOTOR HOOL&XYOMOR OMOTOMH O NOMOMBD MOZGIADOBARMA HA
SN6KTPONPOBOAHOR OyMare ¥ IO BWBOAOHHNM QBAIMTHYAOKMM QopuMyrnau,
Pacxozx76H¥e HO NPEBOOXOZBAO 6,0%.

B padoze npoBeZeHO TARX0 BOROTOPO@ DAas3BHTHE MeTroza Porepoa,
T80y MOTOAQ OYMMIDOBAHMA YACTHEYHHX OCHBMOB 063 OHATHA KAPTHEH HOXH,
Bpez¥EHNe ’orTepoox 00BEMH - mapawnenenkiusex, YeTBOPTH OMIMRApA, Y6T-
;36511 000XOYKE UEAMBApA, I/B_napa X 1/8 060n0YEE Eapa — NO3BOJADT

_"—'——1.-.-..|__| —_ B

-‘-..m._.—..__' gl 2 a

7N

—_— _.-a:lr‘-"

=I5 -

BHYHONATD NPOEOZMMOOTS TONBKO MEEZY MPAMOYTONBHHEM MOJOOOM H NNOQ-
KOOTHD MIA MEENY ZByMA ODPAMOYLONSHHME MONPNCAMH . Eomm noave uueer
KGQKyD-TO0 QIOZHYD QOPMY NOZN0A, TO Ya0TEYHNY 00B6MOB, BBOZEHEHX Po-
TOPOOM BEZOCTATOYHOe byns 0.B. BBén ems zme @urypy (qurypy 8 m 9 BI
Tagn,1) - MOXJOOIMEHT M NOXYOSDN = G0OTABNOHEHS g MPAMHX JHU# M
yaoTe# OKpPYxHOCTH, OnBaro, npw PAcYETe MarHMTHHX OPOBOIBMOO T MOX~
Ay TONOCOM B AKODOM, HMOOUMM LUIMEAPAYSOKYD QopMy, BO3HKKaeT HEOG-
XOAMUOOTE BBOIOHHA HOBHX NDPOCTHX (UIyp, Pegs BA6T O furypax 4,9,7,
I0 ¥ II » Ta6x.l.

Ilpy BHBOZAX NMDPUHATH ONEZAYOWmAE AONYMOHMA K OTpPAHMYOHMUA S

a) MarHMTHO® GONDPOTHBIOHUE CTAJH MEr HETONPOBOZ& DPABHO HYZD?

6) ZAMAEA MHAYRUME NEPNORAMKYAADHEN K NOBEPXHOCTH MAr HKTONPOBOAA;

_n) KOHTYpY NPOOTHX QUIYP GOCTOAT K3 AYT OKDYXHOCTE® H OTpeskoO»
NpAMHX ZIHMHHKA,

B o0OuweM onyvae ynenbHHe MAarHKXTHHE TPOBOAXMOOTH QUTYP ONPOAGIANTON

00 YP&BHOHHD xtc(:'c B
[ dx _ -
v “‘f . (20)
x‘l
HAN NMPUGIMXBHHO | _Efﬂ |
y (., ’ (21)

rae dxn f,_- COOTBETCTBOHHO MMPYHA K ZIMHAE 66 CKOHOYHO y3roft TpYyO-

KB NOTOKA PAOoCMATPABASMOM Qurypu; C%,H (;,- CPOZHMO mMDHHA d AIKHA

PaQooMaTpKBASMOR DHUI'YDH B HanpaBnoHUAX, NOPNERAMUKYAADHOM OPEnHeH a4
HER MHZAYRUMHA ¥ BIOJP HES8,

Hononsays §opuyms Tadn.l, MOXHO BHYMCHATEH YAONBEHE MArHKTHHE
MPOBOZMMOGTH Ya0TO BOTPOYAWTMMXCA HA NOPEKTHKE KACHUTHHX CHOTEM 3NOKT=
PHYOCKEX annaparTos, NMpuGOPOB, K, B YAOTHOOTH, NPUMEHMMH ZJIA HCCNE~-
AYeMOM cHCTOMH MarHMTHOT'O IOABECA,

Kag OKa34yM pacvyeTH, DACXOXNOHHE8 BEIMYMEH NPOBOAMMOCTE, BHIH~—

ON6BHOR 1m0 dopuynam Tadz.l, ¥ NpoBOAUMOCTH, ONMPeAsLEHHON Mo KapTi-

-



~ 16 -

Swavenua yderéHoix Mazpummsix psL - L =17~
npc:rfofin:f_ocmea npocmim X @uayp. HaM TIONA, OHATHM O NOMOWMED MOAENMPOBAEEA ua 8XEKTDONpOBOXHON Gyua-
‘;: 'Hﬁiga' ﬁ?:f:ﬁjfﬁgae‘ Eﬁﬁiﬁ:ﬂ:‘ re, He !.TpﬂBHmaﬂT 8-9%.
|, T PUYP Puy- |Hol MCIEHurE:'?HE;i o i FAOUSR NATHATIX UoTeN a1eKTpOArRRTRIX TomRecon Haus HPOBO AR~
. oYY, npaéad‘ummcmu _dumafrij 08 KOMIUIOKOHHM MOTOAOM,
”J::::?‘ ~ _‘3_1_ PagudT pasGHBaeéTCA Ha xpa 9ram s npexBapHTeLREA M yroyHemmnil,
‘JHUH ; 51 Ha aTame NpeXBAPHTENABHOr'O pacysrTy TIPOH3BOANTCA OUPOAS NIGHKE pas -
‘femﬁqm 2? RSET ; j' 3 . . 3 ] uep;r MarHATHOR OMOTOMN, NMApaMeTPOR HaMarsRYMB anme# xarymix,
koAbua I(Rz%zzj TR, | PH TPOORTUPOBAHAH DAOKTPOMATHUTHHX NOXBOCOB O ABTOPOTyIHDODAHH-
qacm;_ﬂn c s | . 5 - i . oM NPEXOXHTOA BECTH PAOYST HA 3a7AHEYD 9NGETPOMATHHTHYN ORIy F
onbem 2(Ry~ 23) | LY | Kpoue 3T0T0 3aNaHENME BeNMYHHaMK MOTYT OuTh: Banpaxzenne U m yagro-
Py (Ra + 23) *‘f’a Zy T4 HOTOYHAKA IIHTEIHHH.’( IMOTEOOTS TOKQ .‘i" BONUYKHA 3830Da (5_ Bhi~
-Lé:m;—;b 4 _ 1 272 B , OMpanTcd PONMYMHA WHAYRLAH B DacovoM 8830pe B B XOo(dRIMOHT 3anmon-
KPSM T -4 | :. HOHHA HaMOTHH .f
-qacm; 5 - CyumapEas BeNHURES ONOKTPOMATHHTHOR OMIH ZBYX moawoor [~oGpasmoft
n—— _‘li — | OB O TOMH uuﬂiézanrf noxreca auA ouue:pawﬂoro Bnonozxeﬁnﬂ POTOPA paBHA
fermn- | Mo Pomepey [ R=2 ('5090 )QP6P e F‘3“|’=§ o= (so;c;)aPsP ) (22).
ieP::o | 0,52 — T'A6 PACYETHHO DP&3MODH and rpaneﬂ A x 6 nomoa ONPEZSIADTCR
qF’E{ Q | : G_ A+ 51(9“.{- 9-::* gﬂ-f g ) = (1-1- 61:* 91‘;6 ' (23)
acme o * 6 6+25 (q.r + gu) =0+ 25 g-rm. - (24)

floay -
cez-

'[cermopqy T—? (2 R:i & )

F ”:1 ngb 0. 6.

o s el

SRBGL gﬁ Q. u Uy O0COTBOTOTBGHHO YZAGADHHG NPOBOZHMOOTH BHIy-

YEBARMR C PEGEP TOpUeBOH NHOBS : -
pédep rTopu pxaoore rpameft & ua; gi“ 9zt Gou "

= CGOOTBO@TOTBOHREO Y/6GNLHHE npommoom BHIyYHBAHNA 0 (OKOBHX rpa-.
el B (:anyrpenﬂaﬂ H Bnenmeﬂ) "Nl H4 BHOOTE KOODAMEAT HOJAA BHOYYUBA-
HEA F 3 gﬁ‘ U g-ru = OOOTBOTCTBOEHO OYMMADHHE Y/6/HHHG n]:onona-
MOOTH BUNyIDARHE 0 PEGEP TOpUOBON MOBODXHOOTH H GOROBMX rpamed 8
xd, |

B onyvae, ecmm eTpouros Rapiaaa noaA BONE3M BO3AYWHHWX aaEOpon.
7) |

=5='9¢‘” | Rt (25)






