nod®nodnm h - " e . a ™t a ™

— [I— < <

seeot c. . h o ) c ho ) h a
s e . t o m Y . 0 a . t h X Y
~E ° m e c T e Y
o e ™ oa ~ e m Tx 7™t - m ome o “ a ~ e -
ATt et ;o om” o _whmg " TEe . xh* e e 3
c h a e e o oy xh" e e a ™t a ™t m o]
< < < T - < * © < * ’ < —_— © .
a 7™ e St o h t coom o S a t o”
] . T .me.c T ey
BIc h o~ h t e m Tx "t —'Ya t o h t : m 9
o ¥ T mt t oheo e *h .y a™th © e o -
* - < — © T < * 1 ©
noaroToBKa cnyLuaTeneﬁ K U3Y4YEHUIO CMEXKHbIX MaTeMAaTUYECKUX ANCUUNNITUH,;
B npuobpeTeHne HaBbIKOB B NPUMEHEHUN METOA0B aHA/IUTUYECKON B | . ) o Th
m t m t eeoe”x e . g ® me ¢ e” o900
¢ h Tx TUEt * ot om o e Y T mgeg ¢ T e . o%x " Q"
e "t EY
onpeaeneHne BeKTopa un onepau,wﬁ C BEKTOpamu (CKaﬂﬂpHOE, BEKTOPHOE U CMELLlaHHOE
c ho : ® e oS> 7 m o m t - ohax 7. 3 m

* . < < * < * - @ - * .

YPaBHEHUA NPAMbIX IMHUIA, NIOCKOCTEN, IMHUIA U MOBEPXHOCTEN BTOPOTO NOPAAKA;
CBOMCTBA IMHUIA U NOBEPXHOCTEN BTOPOro NOPAAKa;

cBoicTBa adpPUHHBIX M OPTOTOHANbHBIX NPe0bPaA30BaAHMIA NOCKOCTH.

~

a t 'EY

<

NPUMEHATbL BEKTOPHYIO anrebpy K pelleHunio reOMeTPUYECKUX U | ;. m )

* < *

pewaTtb reomeTpuyecCkue 3agadym metoaom KoopanHaTt, NpUMEHATb JINHENHbIEe Hp806pa3OBaHMﬂ K




h e O oa th -om 57 T T

npon3BOAUTb MaTpUYHbIE BbIYNCNIEHUA, HAXOAUTb O6paTHYIO maTpuLly, BbIYMNCNATb AETEPMUHAHTDI.

¢t UEY

<

B obwymmn noHaTMAMM Monpes, ~ . ¢ . 'Ya 3 m Y " ee .a m toh™a Y

< * * - * - <

oo m ¥ o h et” ¢ 'Yc"‘om omt chomth™emt “T

* * < * J— * * -

OPTOrOHANbHOM U adPUHHOM KnaccuduKaLmen AMHUIA U NOBEPXHOCTEN BTOPOrO NOPAAKA.

‘mo°<h’*e*’o**me*c""e. oteom'th’Yomeo“e.( h =~ - °
§ ¢, _tohe*hy ~ 7
q (to" _ooh"‘ ~ ot
1 uh’Ya’“’Y . c Tom omt E
ﬂ,,*e** . coﬁ(hgeomt* “toho'o cth"_"
ﬂ._.h<0 h ~ oﬁ*e*'Yc"‘om_omt*

X T,ar1 122, L 07 @iz opMmYThIYT @ I OHTIOME "Hdnadg P

*—

HE T .f Tt @ _mt B Y T YPIYTX  zFe
20121 17 ® M Y _meo02012-HTH Mmd - D

od se* T ot oom "y oa th Y - e e ™ 'Yor T Tdh "M«

sd | d "-ace 00 F hT ‘o e Y e " x bmghetd §edvhqgdp x e

2., T o3  micd @ 0 TOC PEHRANT QP

no se~ ™ t coom "y oa toh Y H TdeyYy xe™ 'y @ ¢ o miohT (

sd | d "-ace 00 F hT “lo e Y e " x bmghetd § edvhqg“ dp x e

2., 77T oz micd @ 0" TOC DEHER AT OO

pod - I c o e v Tt ©oom 0 O{axt;h':“q;;corﬁ“o%q; efo h

SaaptoT p mo @ T Mmook o v Tt eg W oqEPpligoem map x e
Y 7 tHcHnanm o

c o e*ohe et co “~ e Tt . om_ o o a t h g

X ~ a ’ “tshos @ “% "@d s  x¥~ho TT2-c o ™ "hps @ b Pph

T:® Y ~ T is't.i'dhecImunam @

TO ¢ e T, T @ mt®e Y 130 ,TO® Y,; "e

- < < * < - T < < —



a it A* T X0 vl AW Ap e 'mZ@OA-',dCWyA';n <¢+ h = @

m ™ mt YS coh Y o c h a e e Y ot o h t

ye <. ", . 7T Thx @ _mt @8 Y 130
T ,att T t'sdo oA eo e . p00A-HT HXMN D ~
se"’“*t*’<m_*’ya<3”‘e*
CTE Tume. e T ey
. x .o_e t 2 o * Tocoo °';‘"*_eo'B('@t"mZ’Y_%“t*o’h(.ea*
.o e*_"o'*< ch* 'Ht o a 3 ”*ao°<mmt“*'y
7T oh ta”a *mm’\("o“"e*’yh"‘”eo“(m*’
mt"eo“x tmy o ao’ e .7ao hc‘oem*t(h oa&}(’é;_’,;“ea:to”r?
”'”(_"”'teo oc m 0" o9 h-~ eoo*h~ e .
”‘e’“"xt*’(m_o‘m a(o”“ex ) “.h‘““"'t n""otm
ch "e~ e” ; ee 7 Y a"‘t(’a{””"t“*”’Hme_‘o"Yom
UL Tume.e ey
C X ,ooe a(o‘"ew,(m_ow _oacoe et m o
. "_oeo“ a(o"e* T
Q . "\*A<e* . M’”’e<m '*a* a(.tt(oﬁe**a“<nh_‘*’qe
omeo“é""a'*oh*ta*a* a"t(a‘“tw;<m_o'o ao "
C‘ohawho”‘“e*< xmtom;*n o) e"“ _o c o
”’e”"“*t*,<m_om a(:)”’e* . ch* e”‘x’eoa -
mt "~ *“”‘t ‘Em Y . 3t0<°qe*m o* *’”ee*o'yw .eg“tomoe
Q© e"_oa"‘e*< mtx’(eto“ m *mtoh*‘m .
¢ h x TUEt Tt om“o<e*'y"*mc*c"\*e o ¥ x
e " t EY
@meo e . coe’Yt*'Y* _oeeg¢ ¢ e ”’e””"*t

ST A Y
- *h. o

<




ch* o’<e*’Y3T
@meo“e ) a(o”‘e*,(
@ 0T T

emeo e . ao"<"\* a
ch*ee*c comtho(e
@emeo e . a(to* .
”’“'oh*taoﬂ t*_o'o
“a t EY
Cket(hch(t*hoﬁ”’t’E
cc™”h*t™* T

cco’“’E'o "'t'Em'Yoch(
.9 ma m " T

©* A'Yme 'Yt 'E g~ h "t
a<0~e* * * *omA<
c“"cxm “"t’E x h * e(
aoote om0 LT
"*e<me . oc<h’”toh
cch*a<e’Yt'E omeo e
t"_’< omeo e . -
cco"'E'o “t 'Em Y ch*
ao"<’“<m t oge ;  m
t(oeo"o'*mq)
¢ttt EY

_e’“H _’”a* . a(to""”
@ 0T T

_e‘“n _"‘a* ch*a<e<e
ch*"o’<e*’Y3T
-0omeo e a t<0h<t*
h('(e*’Ymoot (tmt
e " _’“a* *mco"\'Eo
t(:)eo"‘o'*aa ch* e
t ae m nmm t % D

o) - e 5 o) och ® — e Y
* - < * 1 % * < < < *
9™ e m o) Y To®e zm* ey T m
* 1 < * “ < < * @ < x * x x
r ~ ~ -~ ~~ ~
Y a t a t o, .m 9 ao . . a 9
m ™ "o "~ e . h ~ e o m ’ - >
. . .Y . LU -
mm — % o ~ e ¢
X . YO
~ e ‘m omo t t’ t™ xe O™ coh t cooha ot
.9 ceo o T X QY L .
— e "Ya a e m -
< < *Y* <0 * 1 < *0 - < * 1 %
co ., e, Y @a_ 2o7e  m__ 9o m mt
m t T
¢ 0o ¢ m . 0" c o ® e a
. YZ . .07 . R .
*e . ) a t(a t*,(m_xo ch*ho
0T
a t o~ mm — % o m ¢ h th m d a
. . 0 —. o
o h t a t = 0 0 mm — %o ~ e 'Y ¢ h
. — . . < - .
e . t X ,<m_oa *.adg'fne B ge‘em) a* Qmm
m m t a ) ao’eomt ‘Yya m o h a
9 . . . Ya LS
comtho e ¢ mm — % o ~ e ’
. ey . . .Y
Y ome o e 9 - 0o eo t o h t
- — - < < x* 1 <
>~ enf 7 at c am o " "aa ~ e a t o
. LAt e 9o, .0 . — .
x 0" o) Xx h = e e T
e Y 0 ao’eomt m o h a e e
. “ < - < <
~— N -
t m 0 a 2 e eeonm m & o
* * 1 < —_— * 7«rn < % 1 < anrm <



. mo * h > ~ e O " mgeg ¢ T e . oteom~’'ytm'’'y omeo e . h ~

M s m oa ™t ~ ~* mm m 0 a 7" e
—_— * * —_— * 1 < —_— @ < * *
ﬂ N e a ™t ~ to’
1 - e a ™t - t h ® o o t — 0 e a ™t - m m t a
1‘[ s ¥ h ~ ot h e oeo
q me o e t o h a ® e ” a
i JH* e a t(h* t’“HE‘éﬁ";Eeda);ccz . c,e®
T e ” a - t h = o ) t —=
1‘[_| e ™ a - m m t a c h a e eo o] momt ~ -
.- h ~ e ° ” a 9" e ”
1‘[ ~ —o Y - e o m Y a ™t h ~ T 'Ee o m m t a
q to . omt E
1 e o T ™e Y oem h ~ ot e 9 m m t a
¢ ¢ .ex " e e o ™ T~ e YO T *mtote 5% h ~ t h m
ﬂ‘h‘ e e Y 1% a T'Et o e ™
i h e t h ~ — ~a T'Et o e o 7 m m t a
i ¢ ™ h e 0 e e c h e ¢ c 1™ a T'Et o e ™
i e t h = 7 'Ee e “ h et
ﬂ N eoe*;<m L. ch<0'h o“ e*'y
T ~h~ e e q‘"‘ao*’\’Etoe‘“
me o e ™y T ot h *txh™ Y
MO . TTmmo s om vy a g¥e K _@tseb ¥R hfaddeyopo *
ATt Tt gy Mg o
Hd -~ _ ¢, . c o ’”e’”’“*t*;<m_om a g~ e . (b'<_mt6 Y X
h " 1  d " Y-®3 o to fo. @d Yc b a”t Tt 5 pHCANN MED H A NH
oo mte oo h. t om0 a 9™ e "y mt g Y x . Fe B

[ < - < * < —_ © < *

1 poeid Qgeom@Pxe T dpIrc P Yh T pat TTOENHMAY I HAN

* *

, ,

ne = oh t oom_ Ty oa gve T ¢ __Mt4 Y X ;@ omF hT@
.. m_ Yy . o x Tyhe"y a°PhHH M ®_ " Y T e~ a "5 HAJ

ch ~t x h m t o h t - m 0 a ~ e 1Y m t
p P v e — . L ) L. W

® Y x7" o ."fTwmcecemed I Hanc P

L4 B -~ ~ o~ . -
c P o h e c o e tc*o1m<cm_¢

€ — ’ *

®, th2d8 ®° dI ¢ kIR Y O xBoHOM e D



s e m Y x h o e
C - .. Y -_ 0 . .°E
OB Mme, e e Y
o h a h o * e h ~ t a ’ X T'Et x h eo c ho
N - . < . I < — ®
” -~
_oac(t(exh;*o“ee( M o] o] ((“hoc wm_om - .
Y _”’a* *’“’Yh(’(e*’Y _oaaxe*_‘“t*”e o) ”‘*”‘;
I - ”| ~ o r ~ ~ ~
cho‘<mm*.0§ d“aEeg m (h <Yt Ee o mt s t
—~ ~ o ~ I~ ”y, ~
X ,eomte o) . ’“(mt“_“ .chxhn*_et* _q;
. .me, ¢, e Y
C*e'"*mt*’<m_ Y_oac<t<ec YY mcomo eomt E
mo *mt e e a m e ~ ome o e ™ e m m t a
. < < * . < + @ * <
¢gno g o x TEt x h e ™ 'y 0 ac t e ¢ YY mcomo ¥ eomt E
coN§*<z ch*e Yto< m t e< . X <ao'o Y L
¢gno ¢ ” “'Ee * 'Y 0 ac t e e YY mc omo eomt 'E -
m t t mt x 0O mt h ™ ’
eot X0 e CLoya o T
C*m_th*“e Y_oac<t<ee YY e e*< c h L.
& 12 ~ [ I3
mo o <_e*[ne’_x ham(oemz )fntho* E t L. mo o . e* Y
o LT
¢m t h ™t : m A 0 ac t e ¢ YY X a e co TE
h( (e** _oaaxe*_ t*ﬂe o) ;T
¢ce h T a te™ Yy 0o ac t e ¢ YY e ~ e Che " ambém
m " “ e Y - c o e a e Y m o~ ~ e Y o ©
coac<em t o he Y_oac<t<ec YY xa(e*< ch<o
*mco EO, e* Y* . mt e 9 h<’<“ 9 . a< Y
cch~ a~t oom Ty 0ac t e §o'YY x aH e t *e .h
. N < — — < PN * Lo .k . + e
moc omo * h =~ > e Y a m - m aomt ot X
- p N - o x . N
m.,ﬂ’*q)
—~ ~ 12 ~ 3 ~ e~ ol
9 h< X Et t< omﬁo e*Y *me*c e o] X O*
e"’t’EY



o Yy . - e

+ l

OCHOBHble (paKTbl, peannu, UMeHa, 40CTONPUMeYaTe/IbHOCTU, Tpaauummn™ €

OOCTUXKEHNA, OTKPbITUA, cobbiTna n3 obnactu UCTOPUU, KYyNbTypbl, NONTUTUKMU, cou,waanoﬁ XKU3HU

e ~o Yy’ . e .. g mt h ~e T

Bl ocHOBHble OHETUYECKME, NeKCMKO- M “ a2 =t - m = 5§ mt == mt -
Yoo - 0 ot T : ot ho® eo o Y. T
omeo“e.< h : *;*’Yc*m’Ea(eeow X xmteow h(,

6a3oBble XapPaKTEPUCTUKUN A3blKa KOHKPETHOIO HanpaB/i1eHUA I'IpOd)ECCVIOHal'IbHOI\/‘I noAroToBKU.

~a t 'EY

nopoXaatb afieKBaTHbIE B YC/10BUAX KOHerTHOf;I cuTyauumn 06|J.I,€HVIFI YCTHbl€ U MUCbMEHHbIE

t mt . T

< —

Bl peanM3oBaTb KOMMYyHUKaTUBHOe® ~ @ h e m ¢c. EO o - m t

< * < < - < o -

afleKBaTHO NOHUMATb U MHTEPNPETMPOBATb CMbIC/I U HAMEPEHME aBTOPA NPU BOCNPUATUM YCTHBIX U

c m 'Ea ee . 9 Xt e t e . o9 mt o T

* < < * 1 < — -

BbIABNATL CXOACTBO M Pa3/iMuma B CUCTEMaX POAHOIO M aHIMINCKOTO A3bIKa;
BnposgnarE t o 7 h~eteomt EF 'Hoc™t Qx ot _ h .tomt E

c h "mt t ~ 'Ya ® h x o x TEt x h . D

< R < * * @ —_—

¢t UEY

<

MEXKKY/IbTYPHOM NPOPECCUOHANBHO OPUEHTUPOBAHHOM KOMMYHUKATUBHOM KOMNETEHLMEN B

h~ e . g " * 9 h . 0 ® Yt T'Ee o m t e ~ x h o e

B COUMOKRYNbTYPHOM Komne: | € € 'Y xmec eo o

¢ h "mt "~ t —'Ya " h x o x T'Et x h . T

< LR < * + © —_—

pPasNIMYHBbIMU KOMMYHUKATUBHbIMW CTPATErMAMM;
y4ebHbIMU CTPATErMAMM AN5 OpraHM3aLMmn cBoen yuebHOM AeATeNbHOCTH;

Bl ctpaTernamm pepnekcum 1 CaMOOLLEHKM B Llensax camocosep’ | & Mt 0 Toe A2

" omt > e T

* < * o

pasHbIMU NpUeMaMm 3aNOMMUHAHUA U CTPYKTYPUPOBAHUA YyCBaMBaeMOro maTepuana;

VIHTepHeT-t ) se o "o Ya -~y .7 o h "™ o c t a ™ T 'Ee o o}

tox * - * +

Npe3eHTaLMOHHbIMWU TEXHONOTUAMM ANA CO0bLLeHNA MHopMaLMK.

mo * h > ~ e o ° mege ¢ 7 e . oteom’'ytm 'y omeo e

T " e~ o am:t o Y c¢h "mt "~ — e O se t e . T
— “ « “ . . — :

ﬂ]oho°¢40mtoch a vt T 'Ee o m t (0]

* < ) < *




1 %ot ™ X
q o " ™ o
i 6Ho‘o'eo<
ﬂ'h"’emcohtcp
1‘[ o] X C () Y
1‘[ "mt o h Y
T o * h t e
ﬂ J’.‘mm =~_m
T 1.eE , @& .h
1‘[ Joa ¢ ° o "o
1‘[ X t ’ m t
q o o " ¢
T -0, & _, e
ﬂ(_ ”
T ~ T oho E o
1'[ . h c h ho*
1‘[ eo”h(a'(i:‘e oY
i h T 7 a 0
ﬂ t h t Y
q rn.x_mq)A’(
q om — " e
2 a a
ﬂ_ o o Y
1‘[ = e 'Yt omt 'E
1‘[ "eeo“’“e*oe
ﬂ 1A0+~A’Ee )
ﬂ_o*otot(;)e
i h o™ ™ a 'H
ﬂ =~ h 'y e e
ﬂ ecoht .
T . ot ® o
c m ‘Ea o h
T . .77 o _
(_O.’-‘me h
ﬂ X e m ¢ Tt
- e mq) =
T4, “.ed 1,
c hoa T e e

oemt h x c
ﬂ h m¢t x c e om
c h mtxc 7 e

e o “®& *'Yh * t xh

S @ A

PYDN

a
EYS

3
o



1. Language Leader : Elementary [Texipursebook and GROM / I. Lebeau, G. Rees ; Language
Reference and Extra Practice by Diane FHalHarlow : Pearson Longman, 2088 160 p.- ISBN
978-0-582-847682.

2. Language Leader : PREermediate [Text] : Coursebook and-®OM / I. Lebeau, G. &;
Language Reference and Extra Practice by DianerHelatlow : Pearson Longman, 2008112 p.

- ISBN 978-582-847781.

3. Language Leader : Intermediate [Text] : Coursebook arfRE@ND/ D. Cotton, D. Falvey, S. Kent ;
Language Reference and Extrad®ce by John Hughes .Harlow : Pearson Longman, 2008 184
p.-ISBN 978-582-847736.

4. Macmillan Guide to Science [Text] : Student's Book / E. Kozharskaya : Designed by S. Korobov,
lllustrated by V. Morenka . Between Towns Road : Macmillan Publishers Limited, 20087 p. +
2 Audio CD- Translation Work: p. 13422.- Glossary: p. 12327.- ISBN 9780230715455.

TE T . meg . c T e .Y
.o h a X h o ) * e L. . h =~ ‘”c*hto*‘<< mamu’n_bx:”:‘EEexghheoo”m" eeo _ o
_oac t e e e ™ xhoﬂe CHKeM c o o * ~hoc _m_
Y " a T 7y h e 'Y _oaaxe Tt e o) ’”°’”’ .
c ho m m 5 e ‘“0"~Eeg m h ~ 5 ‘”_( 'Yt <h""Ee“o*mttH'YZ c*h ot‘ m m
- reomte 3_*1 mth . cxm e _ o ”‘“_““""nh S S ¢))
=”’°”’, ® m e c’“*e Y
c"e 3 m t : m_"Y_oac t e ¢ YY mcomo® eomt 'E c¢co
mo':“mt“<ee.< a.m"* e omeo“< 'e”‘e*m m*mt<a. Y
cmoe*o_x""Etxhe*”"’Y’Y E@mm(of‘(ee)r@t'Ex;*t.“”t’E“ o *
co~‘°<e*<2ch*e'yto< 3 mth=~e . x ;7 a0 o Yoo
cmoe*‘“’“’Ee"Y_oac‘t<eC*’YY mcomo*eomt'E“"‘*ao*
moot~<tmt“x'0"'*a* mth‘”t<'*’Ya*T

c*m th* e "y o<acc(ht”:“e*e’*“'\cyom'teh"ce“e*’Y XxXmte . 9



moo~ " e m Xx hmo S x a e mt h o t 't~ moo ™ " e Y

o LT
~ ~ r 7 ~ 4
Cmth t<'*’<m_ Y_oac<t<ec YY x a e c o Eo“ t 'Em
r ~ ~ D
h< (e** _oaaxe* t*~e o) 1‘|’
Ccr] a(te Y_oac(t(ec* YY e e*( ch( a(teow *e‘oh
m - e . - coe a ™ e . m - * e . h x
. _ . R S . LY — . Y . .9
~ ~ r ol — -~
Coac<em t o he Y_oac<t<ec* YY ><a<e*< ch<o o] .. t
mco TE" o0 e Y a m7t ey, g ) m hy 7 omt T
Cch"‘ . a ™t X ,(m_"‘ Y _oac ) t ) e c. YT x a ) e* ) . ~ . h~t 'E e~
moc omo ~ h ~ > e Y a m - m aomt ot X m “°o
- p . . - o x . . “ x ®
.,.a.’*q)
~ ~ 12 ol ~ g " gy ol ’ 2
¢ h( X Et t( om~o(e*Y *maC *e o] X O*(mY o]
Tt UEY

OCHOBHbIE d)aKTbI, peannn, nmeHa, A4oCTONpPUMeEYaTe/IbHOCTH, TPAANUNUN aHTNTOA3bIYHbLIX CTPAH;

AO0CTUXKEeHUA, OTKPbLITUA, cobbITna n3 obnactu NUCTOPUN, KyNnbTypbl, NONTNTUKN, cou,uaanoﬁ KU3HU

"oe o Yy . e . g mth~e T
Bl OCHOBHble OHETUYECKME, NeKCUKo-, M " aa ™t = m . m3 mt offont eeomt — ~
Yoo - o ot — ot ho®eo 0 Yoo T

— * < + * 1 * < 1 —

OCHOBHbIE Pa3INYUA MUCbMEHHOW U YCTHOM peuu;

6a30Bble XapaKTEePUCTUKM A3bIKa KOHKPETHOIO HanpaBAeHUa NpodeccMoHabHOW NOATOTOBKM.

~a t EY
B nopo’kAaTh afleKBaTHbIE, B YCIOBMAX KOHKpeTHOM cuty ¢ . . °© ~ 7 e Y3 xm t e . . ¢
t mt . T

PR—

peann3oBatb KOMMYHUKATUBHOE HaMepeHUe C Uenbto BOS,CI,EVICTBMH Ha napTHepa no 06U.I,EHM|O;
alEKBATHO NOHNUMATb N UHTEPNPETUPOBATb CMbIC/1 U HAMepPeHUE aBTOpa Npn BOCNPUATUN YCTHBIX U

c m ‘Ea ee . g " xt e t e . g t mt o T

BebABAaTE M 90 ° m t 0 h~ = Y m mt a™ g9 ho e o 0

NPOABNATL TONEPAHTHOCTb, 3MNATHIO, OTKPLITOCTb M ApYrKentobue npu obweHnn ¢

c h "mt o~ t —'Ya " h x o x T'Et x h .

< - x < * * @ J—



¢t tEY

<

MEKKYNIbTYPHOWN NPOpECCMOHANbHO OPUEHTUPOBAHHOMW KOMMYHUKATUBHOM KOMNETEHLMEN B

h~ e . g = * 9 h . o ® Yt T 'Ee o m t e ~ x h o e

o % < LR @ < < * - <

COU,MOKyI'IbTypHOVI KOMI'IETeHLl,MGﬁ Aana ycnewHoro B3anMmonoHMmMmaHunA B yCN0BUAX 06Ll.|,eHVIﬂ C

c h “"mt ~ t ~ 'Ya ® h x o x T'Et xh . T

< - % < * * @ —_

Pa3sNINYHbIMU KOMMYHUKATUBHbIMU CTPATENMAMMU;

B yuebHbIMK CTPATErMAMM A5 OPraHU3aLmm ceoenx ; . =~ € 0 Yt ‘Ee om t T

© <

CTpaTternamu ped)l'IeKCMM M CaMOOLEHKM B Lenax CamoCoBepLUeHCTBOBAaHUA JIMYHbIX Ka4eCTB U

~ >

omt e T

* < *

Pa3HbIMM NPUEMaMM 3aNOMMUHAHUA U CTPYKTYPMPOBaHMA YCBaMBaEMOro maTepuana;
B NHTepHeTd ge o "o Ya Y . oh™ octeatfge&oeqg o Th

T x * -

npe3eHTaLMOHHbIMU TEXHONOTMAMM AN1A cO0bLLEeHMA MHPopMaLmu.

. mo " h > ~ e O " mgeg ¢ T e . oteom’yYtm " 'Y omeo e

a
a
*
*

e e h e w ®
< ‘

=0
]
(0]

3
(&)
o
o
<

=4 =4 -4 8 8 4 _9 -2 _9a _9 _42 _9 -9 _92 -9 -9 -9 -9 -2 -9

’

x
)
I'ﬁ
—

x
=
?

meo “& "t'yh>txh>yY

[ - * <

1. Language Leader : Intermediate [Text] : Coursebook ari@WD/ D. Cotton, Oralvey, S. Kent ;

<

H



Language Reference and Extra Practice by John Hugl¢arlow : Pearson Longman, 2008 184
p.-ISBN 978-582-847736.

2. Language Leader : Advanced [Text] : Coursebook aOBD/ D. Cotton, D. Falvey, S. Kent, I.
Lebeau, G. Reesanguage Reference and Extra Practice by D.tH&lbrlow : Pearson Longman,
20101 192 p.-ISBN 978-4082-24694.

3. Macmillan Guide to Science [Text] : Student's Book / E. Kozharskaya : Designed by S. Korobov,
lllustrated by V. Morenka . Between Tows Road : Macmillan Publishers Limited, 2@08.27 p. +

2 Audio CD- Translation Work: p. 13422.- Glossary: p. 12327.- ISBN 9780230715455.

1. Cotton, D. Language Leader : Upper Intermediate [Text] : Coursebook &@NDD. Cotton, D.
Falvey, S.dat ; Language Reference and Extra Practice by Mark Folearlow : Pearson

Longman, 2008. 192 p.

ser’“*mm_*m Yoo (’)xh0“<e'E CHU
TE T . meg, ¢ T e .Y

o h a ho“"'e h = . t a _x’“’Etxheom c ho m
_oac t e ce e "H x:hJoP’:‘ "hoc _m_o _’“"‘ xhoﬂ
Y " a T 7Y h e Y _oaaxe "t e o) o )
c ho m m .ﬁe“’“o"Eeg m h~ o5 7 Yt T'Ee o m t S - t -
- reomte o) _’“ : ’“m”'t_‘”' ’“ﬁ”‘ “chx*m’“ te” cp_o“
="”‘"; ® m e ¢ 7 e Y
c’“*e'“*mt*;<m_”"Y_oac<t<eG*'YY mcomo*eomt 'E co
mo':“mt“ e e a m e omeo“ e ™ e . m m t a Y
¢mno g o x TTEt x h e ™ 'Yy oac t e ¢ YY mcomo*eomtEx;
co °<<Ze*ch e 'Yt o 3 mth ™ e x o ao 0 Y T
cmoe**’“’Ee””'Y_oac<t<eC*’YY mcomo*eomt'EM'”’*ao"‘
mo ot tmt x QO a mth ™t Ya T
¢’ m__x hm e’y _oac t e ¢ YY e ™~ e ch =~ ~ com
mo o ¥ e m x h meo 5 mxtah o t 'E Ot~ mo o * e Y c o



h . ’ e _oaaxe ot e o) - T

Cch<*a<te”"y _oac t eg YY e"e*< ch*«’am(of:‘m(xm

} m - "”'e*’Y*"\* coe*a”"e*'YH m_ H"e*'Y"h

(_oac(em"‘tohe”"Y_oac(t(eC*’YY xa(e,( ch(o"o

_meco T'E" o . e . Y ) o.m t e o) h oL o) . a t oy .

¢geh~ a~t - m_ "~y _oac t e* e YT xH e _t e” _h-

moc omo ~ . h = >~ ) e . Y a m ’\* . - L m . a omt R ot X m
- S

¢ h T x TEt ™t omno(e*’Y**mexc"*e. o*x;”“’o"'*(
e ™ t ‘EY

@ ocHOBHbIE (GaKTbl, peanunmn, MMeHa, 40CTONPUMEYaTeIbHOCTH, Tpaauummad, ~ © Y™ - ;& . O

OOCTUXKEHUSA, OTKPbITUSA, COOLITUA M3 061aCTU UCTOPUU, KYAbTYPbI, NOIUTUKK, COLMANBHOMN KU3HU

”“e"‘o’Y'.;e.g mth>e T

@ ocHOBHble pOHETUYECKME, IeKemnKo- h ~aa =t - m 3 mt 7 mt -
Y . T . B ot’“*;*< ot ho*eoro Y. " T

po meo e . h""‘*;*’Yc*m'Ea(eeocn . xmteo h(1

6a30Bble XapaKTEePUCTUKM A3bIKa KOHKPETHOIO HanpaBAeHUa NpodeccMoHabHOW NOATOTOBKM.

A

a t 'EY

nopoXaatb afeKBaTHbIE, B YC/10BUAX KOHKpETHOVI cuTyauumn 06u.|,eva, YCTHblE U MUCbMEHHbIE

t mt . T

PR—

Bl peanM3oBaTb KOMMYyHUKaTUBHOe® ~ @ h e m ¢c. EO o m t

< * < < - < © -

a1EKBATHO MOHNUMATb U MHTEPNPETUPOBATL CMbIC/T U HAMEPEHNE aBTOPa NPU BOCNPUATUN YCTHLIX U

c m'EFa ee . g Xt et e . g ot mt o T

* < < * 1 < — -

BbIABNIATb CXOACTBO U Pa3/inidnAa B CUCTEMaAxX POAHOIO U aHMNUIACKOTO A3blKa,
npoangt’EtoAh*eteomt'Ez 'Ha ¢ = t O> ot h . tomt 'E

c h “"mt "~ t ~ya " h x o x T'Et x h . ¢

< I < * * @ —_—

¢ Tt UEY

<

MEKKY/IbTYPHOWN NPO¢pEeCCMOHANbHO OPUEHTUPOBAHHOW KOMMYHUKATUBHOM KOMNETEHLMEN B

h~ e . g © % 9 h . o] ; Yt T 'Ee o mt e ™ Xx h o e

o % < L @ < < * -

h >



Pa3TMYHbIMU KOMMYHUKATUBHbIMU CTPaTETMAMMU;

y4ebHbIMM CTPATErMAMM AN OpraHM3aLmmn cBoen yuebHol AeaTeNbHOCTH;

cTpaTerMammn pepaekcmum 1 CaMOOLEHKM B LLENAX CAMOCOBE!

omt

>

*

e T

< *

emt

<

-

Pa3HbIMU Npuemamm 3anNOMUHAHUA U CTPYKTYPUPOBAHUA yCBaUBaeMOro matepuana,

NHTepHeTd

—~

oeo [0}

+

va

*

-

*oh ™ o ¢

NpPe3eHTaUMOHHbIMWU TEXHONOTUAMM ANA CO0bLLeHNA MHoPMaLMK.

=4 =4 -4 48 -8 -8 _8_98_92_9_9 -9 _9_-92_-9_-9_92_9_-°2_9_-9_-°2_-9_-49_242._-2._2._-2°2_-2

r”

r”

=

me c
a ™ mmo o]
. E co

m a 'E'Y

e e
"o ho
c hoa T
¢cho™ ™
«

,Ymh S oW
cCTOR " to ®

.Y

—~
t* Eh(
0 e
e ’Y

0

teom’Ytm'Y

om®eo

e
* L]
o} h
h
0O ma
e -



. meo “®Ttyh~txh®*y
1. Language Leader : PREermediate [Text] : Coursebook and-®®M / I. Lebeau, G. Rees ;
Language Reference and Extra Practice by DianertHelatlow : Pearson Longman, 2008112 p.

- ISBN 978-582-847781.

2. Language Leader : Intermediate [Text] : Coursebook ari@®D/ D. Cotton, D. Falvey, S. Kent ;
Language Reference and Extra Practice by John Hughearlow : Pearson Longman, 2008184

p.- ISBN 978-582-847736.

3. Macmillan Guide to Science [Text] : Student's Book / E. Kozharskaya : Designed by S. Korobov,
lllustrated by V. Morenkar. Between Towns Road : Macmillan Publishers Limited, 20087 p. +

2 Audio CD- Translation Work: p. 11422.- Glossary: p. 12327.- ISBN 9780230715455.

1. Cotton, D. Language Leader : Upper Intermediate [Text] : Coursebook @@ DD. Cotton, D.

Falvey, S. Kent ; Language Reference and Extra Practice by Mark Ra&jow : Pearson

Longman, 2008. 192 p.

s 'Hh o oma - m a o e t oh e
—_— * 1 < —_ % * *
~E ° m e c T e Y
-om o] e mt x ° et ™ a omo ¥ e eomt o h ~ e e
- ; m e C e Y
c h o~ h t e mt x ° et ™ a t oohh ~te : me o) e ~ e” e
Hho_oma : m_ o o] a o e t oh e T
¢ h o~ h t e mt x ° et ™ a o 0 7 e” o mco TE
Hh o oma : m o 0 aoe t oh e T
-c h o * h t e mt x © et ™ a o 0 7 e~ 0 co Tx
e oha®™g . m t " e t h e t . e t h m = q o h ™~ e ~
aoe t oh e T
-0 - ~ e oemx TEt”* ¢ mt x ° et ™ a c ho ° e m
H mec h a et ™ T Ee 9 mm — % o * e o~ T mt o h e



—_~ - , - — % - , o
¢ ) X Et t( omho<e*Y *mc*c *e 0 X O*(mY o]
e '[EY
.ome o e 0o e 'Vt 4 oc h ® - e ’ o¥ T mt o h e
. Y Y A S A . .
a o t oh e -
. e T
X e omt ’ o "o o h e e ® e . * 'Hh o m
M E . . . e, . . .. .°®.Y Hh o
m o h a e e e*™ 'c h ~t et Y hh o h ~ e - ® e
. . T Y et oy hn . . €, . . .. .
a o t oh e -
. L8 e
~a t’EY
c ho ® t o 0 ¢ e X m t c e oc“meom 0 eC h* "h'pe ".eqn.
) . E e, ® _ L e @n o gc ™ P 2- 0%
c h G(mmoﬂ e omeo”< e e o) Hho_oma*,<m_o'o a o e
0 Tx ™t 7 mco 77 ocHlo FeaoextODohee obd ayg | ( m t
; E E o¢ E xOoheeoda®® 0O |
o h e e ® e Y T 'Hh oo oma : m 0 0 aoe t oh
mt ho t o c omt ’ a ™~ t a ™t . m ao * - c ho g
E c e . . . . €.
* o Tem ooge ~ T 'Ee cho e mmo m mco TE o *eh a ®
. gm.ooe Ee -9 c. ) . E o, L L.e, i
I EY
e ™ 0 a om 0 e ’ *o T'E’ o0 0 o ¥ a ™ e oha™
. .0 Y E . A, L e, . T
-e ; _Ta omt_*ram“_‘_*og Xa é“(Em_* 9 : X e . .
choeg mmo Y "~e o7 7mmt ooh o Te " Te,. 0
. o " h > ~e Do temm 'Yt M "Ye oame o e h ~ ® —. x hm=™ vy
ﬂ_ m ome o ] - - m h ® t ~ a oma m )
* 1 < * < - < - * —_— * 1 < _—
T h o h * aaeo o * c : e S co TE" X ao ch C
— T < < < 1 < * < * < < * E
o ¥ h ™~ > e
. A
q h a o h ™~ %ot - oma : 0 e oha™ ¢ o t
o . < . — — . < — . .
7 | " h _ho e . toa~t Y o*h‘“"‘ot_‘ _om:
1 “Fot™* m t a”t ©oom a m "o ‘ya S 3 e~ ™ ¢
coth * t 1
A N O
f "mco TE O " e t 7e o "o oma : m 0 0 a oe [
- . < < f e — . ‘ — .
m o e ™y T ot h* t x h ™
. - . <
oac t omx " " hmt e e mt e hto m h L X
MD . 1 . ) R ) L. €
HP st —"m c h . h o e 9 . t< He o o e e 'C:j Ye ”""mue‘omdu“ ’“moem




"e oha” ¢ YO ."hto n-~ YéES HAnp®

* + P

oo '|”‘h’:"x b D3 1 h 7 e "o em t¢ ¢ e o.eoemoa O : mo e * hmo m™t
—_— <« < < * * +ox 1 < * < % * -

oYy " Tt TEMdgdee 0 O X Z MphT P

no s t oeoao CPp" P (_o T v e m o h a e eo t ne (
', ,eomtho e 3 mMppPMZ onn MmO

pcp X ™ h h t G X h t m . O ¢ Y bmhmo_bomaq)T;q)q:m o

c P Lt "mt ho . : —o Y e o M P omm m oc .t

Lo h T " dL.phY e 0T TE M © b

Td | oe T ‘e o)) o ¥ otot ge “~ P .. Y "~ eomtho e

y ® X x T* e e 0 (_q)SQ)zqﬂoq;hoe@h :”q)"'cplz”‘])e"‘n:] e Y

L iTLe o m txT e YodTTEOT YN ]S 01T T, Tt AR Wy

.0 o'(hon O ODY . o._e Cq)squ_:"q)Y’_o]“zeq)sq) .0

1999:HCc ¢h ™ @

C*)(D .hoe* h o | m~t *ae”" ¢ (@ e emoe o .'x;aet0°. ® mt * e

,mm T e T pY, Lo mpyy O

Mn® .x ~ 'Ea e " X Z’“Oxto“ " Ps X “_’H_td‘e'mmxo;.(meq;)*c‘(q)

Tme et @yor T 717 WCD MPHT O

MM®d T co x® s P PP o T OES ®Xp J P e cot - m ¢
" h o : (o) "mm — "o ~ e o] h x> Q" m h S m ~

Mpycd mcna-m oo . Pl med MmdapT P

MH ® h ot ®*"mo CPd P :o’“;’”eo cso PUED o “oeTo.l Y 'YX o m'mo h

¢ ,e7em. o omtTt o mt " nI MOPOpI pHPp

Mod ~ t _h e "Iz .7 ;"eo PSPy ~oco "EMm_ T P

Ch<°XCh<"'\<e*’Y* A* ...*’.‘MC** ;h<'~.;’”me.3 m*tx”‘(
omx ™ hmt e eo c ho't meno ’ *Sh eloyY H o ex " - Z’e 0

mMmn® . ;%eo  _®s Py o0co sP G " goho " D" D "e

Ch*e,Yt*’Yh< <e*m - €« Os”’\(— - € <« n;<h*z m<r0.e

(1,70 o ~'Hmch mmp3y " YHAMM

Mp® 1. . -bpPHHPnodcnomeomt E~ ¢ ;Yo & __h;"hoe ey m -thx

m*tx"e**cp"ha*ec.iq)*y ooch ° -T*a YEmMt o mt e~ hto

Mc® 1. . -ppPHH PMdDgneomt E  ;h . -" e . g m tXx~* g

c ho e o h o e -

) ) 3 L .me . g c ‘& dY o 1oqn mLt+"'"'e* "Qg_ht th . joomhm'"*e**



~ —~ 'Ee

o -
)
c

e

e

o]

o !

LY
o]

o)

c h

(0]

m ¢

t o]

m t

22

h

t e

—

eto o * -
¢ g1 M91 T
X a e
< y @ .
w ao ®
- . <
o h~™ ot1he
e — ,
'H t
. Gl —
me omt ?

8o

©-H AT MM, @ PP MH O

momt o t o h a
e o c ho m m
e - Yt T'Ee o m t T

, e T
4 e o ha™ 7T 'Ee ’ mt h a ™~
Yo E 22 'H_ ) E
h *,e 9 c h "0" 9 e o h a o]
0 m t o h tochmm®™a o fie " a
- ‘ PR < . " p <
Yt " 'Ee o m t

Yt . TE T

co” g0 "o a t o o m m a
. “ . ‘ - . ‘
o™ 7T a ot oh a ot eom i’

D . Y

0 6 e oyt . 9% - 0o eo a heomt S
. o 4w — ‘ ®
4T
0 c h "mt "~ — e o m Y

- < - ‘ ‘. @ - .
m m t m t e e o0oe ™ Xx b
< *O * < < - < * O‘

h Y e .o o ¥ m c ‘
* < < * % 1 < < 1 *
t*;(m o) e e c h t m



3

ch<°mt"“~"‘<e*w X mtx‘(etoh ) moy
e Y x T
t x ° e to ch<"mt*H“<e*m 0 e",*aorr
0 c0H<"'<e*’ Ty o":‘(mc<’<e*'Y*e"*“
o*(mc(;(e*’Y"( oc"‘meomt* moc*xa‘j
h x ¢ **q)

*ox T ox ot h~"mmaoth e h ~ ~ e . H*”
"'(h” ’* e eeo “""e a 'et(h(m”’a .
e omt Yo . . x ;. _ee . ) Tﬁ'tO'E] . t’\a* co
o e _eo e 'H_mth ) a ™ T Ee o) . ’h .
‘”"_tohoa nz X xa(e'E"‘t e ’ ) ’“”t< —'Ee
- “_’\’O;’“<t _h"”t_*m o~ o h omeo e -
©L..eL Y STehe eco 0T RT STMI be th ot
. Y . e o ha™ T Ee o) . 'H_mth . a ™ T Ee o) X
mmaaHo o B o a ;mm ¢~ Tcgho ¥ T a o% mc -
mt* m“’Y"'ee ) m “ochom"‘a‘ xmtom;
Yox _”'_chot*“oA<mmt“*< _ohhxcc**
mec T T~ oc*meomt E Nt**ztxz“
"TotomcomoTeomt E Toho E ) too
m o e Y B . me. ¢ "*e o x " 'O"* . my "o

_'H_oo(g*o”'a"*'Ee<om o omeo . o * .mec ;e
mt T
x*mhoxar;n, .o o h ~ L ) 'H_o"o'*1<m_
m_d“m‘a*o'ah:'AM_;_o‘m_om ’:“< oc*meomt T
® e Y eoha™ T'Ee . 9% 'H_mth a ™ T Ee :
ch e m; ;"mte % m®T;MYor" e, "YoT'YoZI
meo xch‘“"’“(e*’yt‘oeo"‘o'*;<m L a
Y ch<°xch<’°<e*’Yz xa<e’E'<e*’Y* ~
;’“me 9 m*tX”C*mT



4 P 4 -~ > - ’ —
o (mc(’(e,Y . o c meomt* ) e (Yt( Eeomt*z
m o h a e eo o] - oeo " ™t TEm t - m h c h o't

- P P . — < - - C o« « P
a tEY
e ™~ h o R B “ et hoco e 0 | ® 00 e a T ‘Fem m t &
W . . E . . H 0 OM_ ooeya "EFem m tag
3~ ” o~ ” % ,
c ho (a a* . c h o (a a* o] (mc(’(e*YXVJT
w e~ g0 " t 'EY e T h o “t E oo "t E e oha™
cho™ ™ a=*:¢t o ¥ 0OC “meom-t ’ e ® Yt T 'Ee o m t
-~ o r ~ ~ N ~ 4 AV -~ AN ~ D

w € 90 *t E . e X . ho“ t Cgh o (\mrﬁE*cae( 5Eeo°o .

-~ W -~ ~ r

: a ) <mc<’(e*Y XV_IT
w*mco Eo" t 'E e e*Y“ m‘<h< o] (mc<,<e*va
® Yt T 'Ee o m t
w c¢h a e 'Yt 'E ome o e a t o” - t c ho o "'m
.o ao’ e o) com’Z(z‘ rn_t"'“t*”'mmt”‘n“o"'lhz* m t - o) *( "th
~ ’ g ~ -~ —~

wch*e*a t 'E o omeo e e ) x ¢ h . e ;o .m L. . o h
® m t Y t o e 0 a mo o t t mt m - oceoa @

m m t a e a c o o] 0o a ~“ e ™ X m o h a e e c
w T, . d — . Lo d
- h a c o " mt e eo 0 c hmoe™ ™~ e ”m — e Y o
* * - - o< . < * < < *

m tx * ¢ Y ~ “ h S mt 9 e 9 = " mt S ot " mt
c h e c * a ome o e a e ” * a * oOoCcC ®*meo

w * C* * * - * - — * < T
w~ o Ny ol r r ~ L2

c ho . mm oe Ee o _ _Yt <e"(Exec;)Thrmt*ez. o m mg‘éd{rgg* Y.

e ” “ a m™aomt o 'Yt T 'Ee o 0 m 0 0 omc
w S Yo Be o, L ;
s T e ’ "oho o o o%*h~ "~ ’ e
Y ooy -0 . . @
w € " * a ch a e e Y ome o t o h ch®e=*"~ h
c ho't o " m t o hhxec g
.- - B ec,. ®
. mo°<h”“e*’o°*me*c"‘*e. oteom’ytm'y omeo e . h
M Imt m t eeoe™x :e ome o o ¥ mec :oe Y ooX
. - e < “ . < < . v
q “aomo gh ~ e t " 'Ee o c 0 ° e S "o ho 0
€ * < < o< < * < - ©



Mn o

¢

e ot o h h m o}
oc”"meomt 'E o : m t ee” 'Y o ¢ e "y 0 ¢
oOCcC ™"meom:t
) ) : we ) m*tx C**CD Jomx ° hmt~<ee Y c o '1
(mc(’(e*'y* a(to‘ X ¢ h . (e*’Y'( o cC meom:t
F oao h = m 2" h ™ t h m t ¥ ocC “meo
* < + Cox T < * < —_— < * * * <
mcho* “o'mtno e m< <e*'Y* '(aorh *V(m_ Y
oc "meomt 'E omm
t x * T Ee cho® ™ a o * m c e Yo x ]
* -~ nar A~ ’ — ’ V2
ot . o] L. m t L o h h x co @*m“ L m_0_|-¢_ko_e’h Ee*o ’Eg M _Y"' Y
<mc<’<e*’Y xv_|cp oha*hoH e*< et* ohhxce*oe
® oto ~ - c 0o e e a oetho T'Ee .a h * %ot ™ a
c o "e e
e " Yy T ot h*txh=~ Yy
e ¢ ¢ ¢ Y e* ¢ O0e *ni'Eemn o T ot *m®emt gx om @ -
TL._"ThY MphpT ., ® b mMonn . b "7 _ e, . ~_" "
o e omm m o - " h* e b * oc.Imeomt b
h o T et 8 ot HONOMHDPPO S HHY
- t e “m ~ e Y t h h t o h ot ’ c h h o
* < < < * * < * * €« *
6STyet MHOANHDOMPPY O
) h > %~ em _a_: ® "t o hM0H9¢<nm (D(Mﬁ)l-ﬂbw 0
T oghTe o hxT QM MA®GpMEHAMOHOB 10 T h e .
H® t b0 o0 P
o X ecp ¢ P X 0 c meomt 'E . e .Yt Eeomt*
“meomt E)Y x,<"“e* c};’y\’j{ m x o K Y “h”’mtz H J

[}
?

e E_o "l ds

SR x My

“ o
¢ ®s @
ORI
HH
JTC R
a x e

[

{-"e Enz
a )
1 <
o o (@)
o e - t
Y t o h

® ‘Mmds hXCPK oc ™ m

HAMDAC



o x - @ co m c c o b]omx*‘“hmt e eo axe g ¢~ TEeo

’ < - < < * * <

e BETY HTIM@HIDO D m o *h* "o ~ e |SBMPI7HILG0042787H . "t O d

<

ISBN 97&%-16-1004579.

MHCD\*h<<“ CQ)XQ)__*""”‘to;e.m a"‘t<h*”'"‘co _thx )
Mo ®d . h .. ¢ Px .0 ac ’\(_t a "~ tc(hho*“"’("ho_‘” n'e'H’%('_wtzooe":'exo
co " mgeg ¢ T e x | HAMC |, ®

14. http:/iwww.mchs.gov.rugm =t 17 _omm

15. http://www.consultant.ru/popular/okrsredicm ™ _ t " _oeo” "t T'Ee . g  eoh.

16. http://www.gks.ru/¢gm ™ _ 't lJom oamt ™t~ @

¢ ® e ~ ot a,’”m a e *
o < < e o s « -— ® *
~E ° m e c T e Y
o h a h o ~ e o o] o) e ™ e c o a ™t a ™t coom 0 a x
* h x o ™™ mt - a ™t a ™t m 0 ) e ™ e ’ B m c
.. 9 Yo . LMo A G ,me,
o h a h o e a ™t a ™t m o 'Em X A % h o mm " c om ¢
. . . . . L MO EY _ xS BN 30 omm T !
e ™ e i’ e c h~™ t
Y _t,._. @
: m e c e .Y

* * * *

npuobpeTeHne cnylwiaTeNsiMm TEOPETUYECKMX 3HAHUIN U MPAKTUYECKUX YMEHUI U HABbLIKOB B

o~

0 m t t o h c h B o s 7 h e ¢ ~ TEeo o e

* < * < < - * . PR < * + * *

B noarof | __ m X t Tx ;e O ma e . 9 a t a t

< * < < *

ano6peTeHMe HaBbIKOB B NPUMEHEHUN METOA0B MaTeEMATUYECKOro aHasin3a B ¢M3MKE n apyrux

<mt(mt”(eeoe x e . 9 . me, ¢ e 7@

¢ h X TUFEt ot om o e i’ ® m c T e o~ X 0" m "o
. E . Lol Y o me, . S O Y

e"t’EY



ot h ) T

< <

OCHOBHbIE «3amMeyvaTe/ibHble npeaensi», TabanuHbie GopmMybl 418 NPOU3BOAHBIX U
e oche® .79 e t h ~ "o 5 ohax 7. ® h e ¢ ho e

H™ a et he . g X e c c o o hax ™ o h ™ T

< < . —_— * . < < ®

OCHOBHble popmynbl auddepeHLManbLHON reOMeTPUM.

~a t 'EY

<

3anuncbiBaTb BbICKa3biBaHUA NPU NOMOLLN TOTMYECKUX CUMBO10B;

B BbIMMCNATL NpeAenbl NoCAeA0BaTE/IbHOCTEN  x e c m t t “TEe o o ¢

—_ *  © < o - * < *

BbIYMCNATb NPON3BOAHbIE 3/TEMEHTAPHbIX dDYHKLI,Ml;’I, pacCknagbiBaTb 3/IEMEHTAPHbIE d)YHKLI,MM no

,

‘ohax ) .. o h T . ;. m ’Yt'Ech('( . oxe e, m c
, 0 C t ™ YT

[ cTpouTb rpadukmn GpyHKLMI C npUMeHeHnem¢ _ h o~~~ toho ~~ cho ° 0o%e . g
X e c e ” o “ T Ee . 'H mt h axay ~ t = ’ e ™ g0 7

N J— * % J— © p— <

c h o a Tox ot 9T

BbIYMC/IATb KPUBU3HY NJOCKUX U MPOCTPAHCTBEHHbIX KPUBbIX.

¢t UEY

<

Bl npeAMEeTHbIM A3bIKOM KNacCMYeCcKoro matemaTtuyeckoro™ ¢ “ ~~ =7 ¥ ¢ h a e 'y, a .a ¢

t o h c h ® —o T

annapaTtom Teopun npeaenos, AnppepeHLnanbHOro U MHTENPANbHOTO UCYUCIEHMA ANA pPeLleHUs

hm./\_elo .m?m;z o " e m,o.l. O . Zt :)e

- * * - [ *  — < *

mo * h > =~ e Do T enm Ve T rYe me o e h ~ ® - Xx hm™
. . . O emm ya mye o . . _ Y
m t t —'Ee m
4., .. v . E <.
h ® - com ™ "o ~ ot ~'Ee om t
.. . . . E -
h ® - e c h h e omt X e G o " eo c h a
T . . . . . . E _c, . . S
h o o " e ™ - c h a e e
T . . Yoo A
q h oo™ h~ e Yy e oc h ® — e e et h ~ —
< - . < ‘ < < @ . PR
h e T Ee * 0 a t h i’
4, 0.0, . E Y . . .
ﬂ‘oac"‘ m e m "

me o e "y T ot h *t xh~ Y

N A



e _o3y sorid Yoa eadtidghyd Mawnnn P

H® .xhm a ™t a ™t : m 0 0 “ e Y 1.6t 87 YWIx : * e
mt h et dcp attghpH D dwaam b
od . c c o a ™t a ™t : m 0 a x “~ e~ X "y mt g Y

" "eo. o To%h=™ "o ~ e Y TZE"'X'TQI_Z:_(P_m\'ﬁ_hO”’QJ'"?_q)"Z HAann

*

nd ~.xhm :a““nt ca ™ ot e ™ o ) mt @ Y_\xh;(_'oqbocﬁomo.'cp

< — + * < — * * <

T i xer B OTTE® Y x"T I CfT@dTHET® S HaAMO D

pd _“ohe -t c o a “ t a ™~ t coom 0 a x “~ e * T X "y

I, . h e hxj@omt"E K €2 O "~ OO WY @ A P
2010,2012t n gpc ™ @

co e*ohe et co a ™t a ™t : m 0 a x ~ e * T X "y

como® Ty o x "o KT 20 P OFE"d W T Y@ | " DopED Pt 3
2009,2012t pnn ™ @

TH® _“ohe vt . co att a ™~ t ;. m_oax ~e™~ ™ X "y

c h a ee . g Y x : * @ como* Ty X "o K 2® | d .x

d Y "T"x_ " Y 1 4dca Mty t T mMdbdpp b

Md x mo OO . _e,, g Oyt aTa®tuTmt vagafad®d T X
H O t ho : s ¢ P . c co a ” t a ™t : m 0 a x e ” 7
Te”T T P® 1 "X HAMHO®D

¢ ® e a 9™ e X mc o e 5 mh Y B

TEm e ¢ T e Y

- o0 ha h o e T 0 9 e " e co a n™ e mc o e
® me ¢ 7 e” g m t m t eeoe”™x -eo 0 c ho —~Ys o h a h
mc omo e omt c h a e 'Yt 'E e " e Y e~ c h "~ t (0]




e €& € € ¢

€ €& € ¢

”) _ow ~ r T S~ ~
t 'B "mat x (Eo“ ) e e*Y“ o] mt* a(O e*
4 ol r 17 ~~
x,*tEmtx (eto“ ch*a(e Yt 'E c o x ;. _ee .
~ ~ r ol ~— ~ L7
X Et t( omho(e*y . me c e o x O*
EY
S ~ N g r r -~ ~—~~ r
e a(et Ee . c o e YI*YZ _me oy e(ghmh
o~ ~ —~ ’
“h(a(ee ) c h o (a a(o e* X m c o] e o)
N —_ — ” -
hY_' ’*m (ee 9 L *’*ez o) h _t(he .
EY
Eoﬁ tEmYmﬂo*a* e e*Ya* Yh< <e*
~* t 'E ¢ h ** ~'Ee moc om to” — e Y h x TEt ¥ t o
- , — o
o .0 JUE o m . ee . o ¢ ¢ . co coh Yy x
<tE« t<:)e*’<rn *o 1 O [ *’<m—o<
- “t 'E eo c h T a t e o 7" mt St 0
R |
PTUE e Tx T et e Y A Y a g
o"<he0mt*T
t e o mco T E"o "t E e oha™gg o0ece
Vol — s m N “ x R * <
. .e .Y e o7 go . a o) t(oh(t*1(m - c h
_tEY
.m @ e oY o TE"0o o o* A a-” e oha” g T
- — « * . * . P
~ a m™aomt o Yt T 'Ee o h = % ot T
- — x < -
Etxhom comt eo“ . . a o . *ho“ e*Y X
_t, o, mmT o e Yy b T_e 2yt oh ot
" h > ~ e o - me ¢ T e . oteom’'ytm'’'y omeo e
R ,ooomt .. ® ¢ . e, .9
~ ot a ™t : m “cc ™ h ™t a 7" e mec o 7
<hao e a*_ ) o“ . X _omt<m¢
t“ ¢ oe™he " Tt m t e Y m
* < * * 1 < * < < 1 < *
m -n- mh ~ 2 ~ m I
N e - . t, . R .
= " h e o Te . O




= =4 -4 8 -4 a8 —a 2 9

’

>

N
R R ||

>

N

e a ~ t~ o o) 5 mh )}
h ~ e e Y a 7~ e mc o ‘e 7 mh ® h ga (
hao-* e ™ a - e o ¥ h ™t a 9 cho g m
h * e e X m Y a 2™ e mec e 9 mh
“"homt ™~ t )}
e ™ a - - “ T'Ee o ’ omt (0))
ema -~ ,Y~ b} ~ Omt ¢
mto .- omtTETt - e " omt @
xh ¥ x ™ eteo > e el > ® m
e Y T t h™*txh™y
oh ¢t > m_ ~v " w __Mmt g Y mMmn t @ ® ¢
o* h ™~ ) ~ e Y om ¢ ® h * ¢ K ,,cpt_]"q; m~ e " "ox
O PB_ h _OULOEW P YN T @act T 3 MPYOE Myy
_/\m’-‘eer'm~o m,Y'.* ema _m (b’(_mte Y H ;(
0T 5 : @ dF ¢ IR YO T XU Sndmdithm P
® e h o - o ~* e ™ a X t h (@) ®
X o o KTT O YOP'elt TTHoHOR dHamMm D
¢ ® e a 7™ e X mc To e m Y -
o h a h x ao o} t —~
® me ¢ e .Y
h o e o 9 e ™ e c o a 9
~"mt Yo m c T e ” 9 m t m t eeoe” : 0 h
0 mc omo omt c h a e Yt 'E e ” Y e c t
;. .me, ¢, e Y
o e ™ e Y o T m a e



€ e € €€ €& & € € ¢ €& €& ¢

€ & ¢ ¢ ¢

Q

€

B

€ €& €& €

. x TUEt "t ) m o e Y . me
t'EY

x e " ™ a et “ T Ee . c o e 'Yt Y
o h La _ee . c hoT™ "‘( a . a'|'< 9
o h vy* . poom . ee 2 . ’“* -
x e ™ ™ a e t * T Ee . cC o0 e 'Yt ) Y
o h La _ee . c hoT™ "‘( a a 9
o h vy* . poom . ee o) ;Y{ ?a“« o) :‘
x e ™ ™ a e t * T Ee . cC o0 e 'Yt ) Y
o h La _ee . c hoT™ "‘( a a 9
o h Y* . ;om . ee 2 . ’“* D
xae "e”t ~ T 'Ee ) c e Yt 'YX -

o h .a _ee . c ho™ "( a a 9
o h y* . ;om . ee 2 ’“* D
t 'EY

o T'ETo Tt Em Y m o a

. ~" t 'E ¢ h "~ 3 ~'Ee . 3 .o ®

h o . .o s S UE m ’“( e e ) o ¢
. ® . t 'E ) t ) e L m . 9 - ®
m - L “t 'E e 3 . c h((t*xa,( tme
o  _. T

0o "X : 't 'E e ” X : ’ L e ™ L
t o L h e omt .

. ~~ t 'E ¢ h "~ 3 —'Ee . N .o B

h o . .o ® S UE mo"ﬁ("ﬁe"“e_x< o ¢
. ® . t 'E ) t ) e L m . 9 - ®
m - o “t 'E e 3 . ch ) ® a  te
ot . T

0o "X : 't 'E e ™ X : ’ L e ™ .
t o L h e omt .

~" t 'E ¢ h "~ L  'Ee ) 3 .o ®

h o o * t 'E m " e e o ¢

c *e. o]
”"_oe

e* X m ¢

S o~ h”
"’_oe

e m ¢

o e
e* . m C
> o"hr”
e . ¥ ot
e* . m C
> o"hr”

mo c om

oy
)

t o}
—o " e
t h e

t 0
—o " e
th o e

t 0
—o " e
t h e

h
o " e
t h e

hc h”’
coh vy

. m
* 1 <

DI
h 'y a
mt ~
c

. m
* 1 <
t 2
h 'y a
coh vy



. . LUVE L t,oe . om_, , 2 . L .m_°o m
om - “t 'E eo c h ® t e o* T mt 'EE .t oah t
co " x ;TtE &% "X 0. ;.Y e o hyoea o9
“"omt o h e omt
w H t e o mco TE" o0 t 'E e oha™ g 0o e e t
omt* (e*Ye(o'oo *a t(oh(t*;(m ) . h*_
('\Afw’-‘ t,E
w e ~ a om o] e Y T o TE’ o o] o’:‘A a ~ e h a ™
w € ~ a m™aomt o Yt " 'Ee o h % o0t . T
w x T'Et x h o comt ™ eo ao " ~ ho ~ e Y
W ¢h _t*_om *mm . o“ e Y* h< <e*Yt<oh t*’
. mo * h > ~ e o - me ¢ T Dt e om Wty ®¢me o
T ¢ ® e h a t a ~ e mec o “eo m h ®
ﬂ a(et t e oheo' *m;*m e*Y
ﬂ' o h A2 oha™ ¢
T o h Y e *c¢ch 'y e
1‘[,, e e ™ 'Y xc hx omt 'E
q om¢t ™ eo - "‘*"‘, o h — e e o X ¢ h x
q 0 7x 0o % h t e £ @ "teog " e
ﬂ' hao-* e ™ a - x ¢ h x 59 7 0 a” ¢
1 * t o h a t o h x ¢ h x omt
T - T a et mo ch ot - Y a”t h “ o
1 - x ¢ h x ) c o ® e ® o h a h x a o 0 t h ~°
ﬂ“’“a e t t o h =~ x 7 e Y
T e ™ a : m ’”°”" t o h X ¢ h x omt
me o e ™y T ot h ~txh™ Y
M P eochoa*t“:“h‘*e*(o“ W . mt @ Y x;('qg_‘_ Yq;;xc
T:-® Y "7 x_pgmMH mdgyc P
o h ’ X ¢ h x omt N m t T a ’ e
HO Y , @ . _mte Kk @@L T Be’y
1omt 2, "Tntpm wmdon P
oo 3™ e £ T m * ‘g emeho Y mt g Y x: F p como
-0 o*%h™ "o ~ e Y e ™ X 1 omedpd O P phFdpE & & ~Tom

o
p
to 7 -
P
PR |
ge o
—~ ®
c. .
m
1 <
m
<
omt
0 0
.
o h
< e
o}



2 Hmpa MO

¢o e e ™ 7 co " oto -
. Y . .
~E ° m e c T e Y
X e e o ~ o * a €™ ee e 0 xoad “¥ mt e ™ m
AL . 9 . 9 R 1 JEmMty e
w - o~ e -
h eeo x ’mot<ea)ewo mcec g Ee omt 'EQO PONHARN b
o h a™ ¢ 0O e eo o * m c . e X e 0 o e h o “ e
c, < < . < . —Cc, . .
;. .me, ¢, e Y
h o o 7 e mtx ° et~ a - oMmMxmmptc Tee T ’ chb ”
- d C8 L . - Mo te " Yb ¢
h o o’ ° e mt x ° e tof a ~ T WM 'ge "t ® o0.” Ctoo
y o L ( . €. MEe Y, oo
h o o ° e mtx ° et ™ a B me ¢ e . Lo
- 9 Cf L . . .me, . b " _
ho go’ " e mtx ° et ™ a B me ¢ T e b o
Jocxm — m ;L *tm(mt’ C(ﬁk}oZach)fftxn:\aoggh<
—~ ~ s - —~ &~ " e~ o
X Et t om o e Y . me. ¢ e o x O*
EY
® m ¢ c T mec ~ 0 7 'Eee 0 ’ co " oto -
.me, Jree . eh . E Y . . by
c h e ¢ ¢C comtho e Y X e ¢ ©Ooe h o " e Y
¢ ¢
T
o * m t “ ™ o h t ao s o ¥ B e e ’
- « ® o % < N * - toe A< * < *Y
0 h * % ot S oh ~e e e m e Y Fo
@ . . P . ‘ ‘ . < w
omo ¥ e e omt comtho e Y © 7 oh t ao X ¢ h ™
‘ . . . . . -
ome o comth & ~e o y " s e e ¢ R (et ¢
. TeEOoONYAy cse e )Y D 2
- e e momt ™ t e m “ h ~ t
2 .2 S 0%, . .. 9 —
e oac m o t e m m h "mt .
- O— € — - <3 * 1 < *O < -
- ao * m t X e ¢ o0e™ T'Ee . 59 xmtho m t

Kol



(¢24

@

e m ‘g0 €0 Y a mo oh o "yb *

(.‘<_ _ T

co”® h"~ "(’“(e**T
oﬁ(’(e*’Ya(hoch*’Yt*w
h % ot m “o(eeom’“x’
h ™ t x @

- M o mh e mt ° eo Y
* & ox< * 1 < o < e %
o) " x "eo ) c h o't e
. - . . .
*m t co”®h~ ® — e
1 < ® * < <
< ¢ ¢
e ol e T
~ ~ ~~
e ¢ ¢ ¢
S e T
co” h~ ® ~ e ¢
o [0} c h a e e ’ mx “e
, Laoe e Y2
e e 1 S m ot c o 7|
¢ ., 0 c e .
ha ™ e Y o 3 "o X a
< . PR —
X h mt - Y ¢ ¢
. -t o T
o o i . o
A .09 -
~ . ~ ~
o] m o] c o h
P L J
e h t c h e c
< 1 < * * C*
'Y aotomth ~ o0 7 co”
‘ — .

¢ c h o't e - o ¥ -
Y R . .
e eo 0 ch h t Y e ”
“h > e 0o " *h *&Soott™. e ¢
. LRl 0 S
’ e Y X ¢ h ™ —~ e Y ¢



y ®
PP

H m

ome o Xx ¢ h ™ e Y m m <t ohoee o] o] c
- - « N . - p < e p
coh "¥Y° o 0 e o*mt™eo c ho e o
Y o _ €. . - — . . .
e o e c h a moc omo c o e e Y - -
< P - < .
- -, —~ -~ P > &
e e 1<e*<z_ mm*‘*_ C*O*e <e(he 9 o]
- t h  mt T
e e ;(eQ(methowmtﬂo . ctho_ch* (e
o<teo*H7* c o hx;e Omh< mtaT
com ™ %o ~ ot T'Ee om t 'E m h o o h t - 0
[ > 12 ~nys? . &
o] o m~< <e*Yo Y(heoaz o*a*’<m_oaz
t'EY
. me ¢ mec Gb‘?oc"‘bEee'coYo“_ bY
- , —_ ” ,
t(oex,(m . 'h aoteo H_mc X txhoﬁ t 'E a t
- m ™ h = -~ . m t ’ *
¢ . ., & -0 A £ °c . .0, ,oto
*“eoro “0 (mmt"*Ychot*“e*_ T
m™>aomt o 'Yt " 'Ee o h'yo -~ h "em 'Enh %Y ¢ 0¥y m™e a”
o} S(_" C(.‘(_T
a t o " : m c h ~ T 'Ee o h*aoteo c ho ®
< . < . - . . -
c X t c. . a t(a t*,<m_o'o 0 <mc<’<e*Ys
) m e ~ _ m':“Xn"'rTIH ~ > ~
.me, ¢ 5 BT ;Mmt eee®” 7y co - oto " DHY
¢ ~ e”ch™ ~ eeo mco TE"o Tt E o h a
< < “ < * - . * <
r Ny ) o h
<'oh*Ya* ~o<ee0m X *OT
ch*a(e Yt 'E a‘to . X .oe Y  L;me o my ot o o e ne
mm h 0" h x - m
c . ° x ¢hot 0", 0 | c¢”o0 , 0 ¢ .
LLEfmee . b Tt CC . by
cho“o *t_tE o_ct¢h;<m*_ﬁe:'0h m,<t °<“ o) ~0 a
¢ ¢
. P
> —~ [ R VR -~ -~
,me, ¢, ¢ b, y +=~_t, . _"byY
> ~ | r ~ ~— ~ r
c<h< L t 'Em 'Y e co . o YT
o¥ohx"0 ~“t'E o° eo :e o oc ° 7Ty mothh. t T EY
“ * < — — < *
h x ° ,
ey Lo ee0 ot oo T
o¢c_ e t 'E o m t eo X ox t o e Yt E e e . [0}
h = =~ h ™~ %™t “t E o oha vt E “hto X o Y



mMmnd
c oh "y
MM® oh
c o ® m
Mo o -c
H® ot
g0 °

o®d® ¢ ho
no ©° ¢,
po . e
co ® m
Mo | -c
omm

H® | - ¢
op ch”
|'|(D om Xx
hx;e o)
pq) oc h
qu?Eyt
c o ® m
M®d xmt
H® ome
c o ® m
M(D o ®m e

h e ™ t
) ) /\,Yt ,E
c 7 mec
o m t o)
-
c 7 e
c o "o

| ~ ~~ ~
E co 'otoﬂ_x X x ¢ h . (e*< o(a .
’ ~ ~ ~
t t e a . t . Ee a t(oe*,(m o a
-~ - ~ - > -~
. N . .. _oeethomyy e,
omt o 'Ye comth="=®"~ ’ oc h o) - ~ ot
< “ < 1 . —
coh ™ e ’ - e o 0 momt ™ -
9 N S . . T
'h ‘*;<m L. . h t . . c o e 'Yt 'E a
” IS ” —_ %
c o . ht( _ooh *e t C . (wz o( :
X 0 . h t x ¥ mo*to“e“tYEc*om A0 *eax<t a e e
"t E c ho o * t 'E “ e 'Yt Y c o | t
T e o~ ~ ~ -~
, , t
o, EeE,_ % co - oto " hHY
X e Coe’“’\’Ee o*’Y"‘eeomt ® > x h eo
c % h ™ o 0 a X c h a e e (0] Xx ¢ h ™ N
€« —_— < - * < < * *
0 0 h =~ % ot T
h h X “ h ™ t h h ® ~vOr
° . . ¢ a °c x oc¢h — _ TYO", 0
<:)e*;<m_o< momt o Ye*< c e 3] OxTh .
o h a t*“ °<~0m h ot . @
& ~ > ~
bL ..o ee Y ¢ o 'oto“_ bY
c h~ ~Ee o c¢ch a e Yt 'E co o’ e Yy o~
o w x < < *
<h c. . . co~m< e(ueom (Yt( Ee o m t
Foy'"eeemm Tx>6Fa ™~ ed k*h ° @eomtho e
< x — < e x < = - *
co e 'Yt '/E mtho c h a m o h x
- < . < . <
‘E h "~ * 0 h X m* o h X - toa™*t"™* 3y m
c o “ ht ooh?" e "t c = T
— < — N < ¢
~ N ~ ~ ~
CbCo(EeeoY c o 'oto“_ bY
. S . S "cc™h™te a c ho h * a a a
€« [ * T
t e oha® g ot e m ™ e e o e h o e
=, R ~ * ~
brpx (rrlnm“t«e(eece Y co 'oto“_ bY
e Ya - oeo " ™t ~'Ee 7 - t o m X



J— - + *

c o *mC*c"‘*e< b ‘“_t*_” GG{_bY
M D oha™a moc omo ~ a ® e Y T o o) ®
. . Ye*<a e h ot x se . C. 0o a y h ot x N
co " me ¢ e h TTTY UT_t " bY
M®d oh ~ e e m o h a e e o o} o ¥ - o] m o]
H® ch e 'yt a h Y e Y om momt ™ ~ e a * o
oa™e" h x o
c o - o mge ¢ ’“*nec( . d_-) ”"‘:'Ee*”‘ (e cboY* _oto
Md a t o " ™ a Xmth ™ e e Y m T o - ® h >
s .~ o
co °*me*c’“*e< bL*'<Ho<ee*’Y co"'oto“_”’ bY
M D Tttt e a o h x ° a 3 e’“oo"’Y"' am?’y e?”™ 0o 0o h x
. mo " h > ~e o 7 me ¢c T e o txhmm*yym ' 'Y omeo e
ﬂ'”" t “~ _ &0 g € o 5 m -
1 0 emeco ¢ * T 'Ee * 'Y c o " oto -
q o o ee™ 'y co” oto -
1 0 emeco ¢ * T 'Ee * 'Y c o ” oto -
ﬂ'”" t “~_ 606 " B € e 5 m -
q ot omot oL mead “ hmt ee™ 'y co” oto -
me o e ™y T ot h ~txh™ Y
M D etho(nom X m t . Moohx Mee o) m* _ b
¢ ¢ - - X - i’ -
2. ®C P s ) X _®1® 4x_o 7 tdhoT o e co
(h*am_oro c’)A,<’“eo< como *<()cp2 DY ¢o<e* ®
oo t o ° - mtho 0 co” oto ® o0 ; *eo
no X 0 o " ma b tod"pENpeTAPS - Y Co e Tt
pq;) Y mt "~ -~ e c oa an tch mt oo " ota x - ““hx o q) o -
c P m t . <e*< c o mth< _o“oax . X ‘_x;e
T " ~“mt~ -~ e co m tmht h™ %"E*o a x mTIxhg ~ moe oo
mch o | "oc @ oYy o e Tt 3 T mMpTnd® mMTC ™D
y ® X hm mt h —~E¥ mt h ~ o0 0 0 o h x vy F

>

m t
s c
0 * o
o} c h
h Yot
e G
O e P -
t2 M)
como ¥
Mdy C ¢
(IN0) DY
- g
.0 h x
o) a

<



<

"oyt

-

¢ o e
oco h
. m
Cox ) <
O R )

Y h ! e
Y
o o~ o 9
~omteo
- ~;¢
e 2
YS t  oh
Y a t o "
o B
o] h ~ ~

~— 'Ee -~
m m
h

T. .
*,Y...
~ ot
(0] C
m ¢ ¢C
t
< P
(0]

~
ot

onn mo
*ed S m o
_EO0 P son o .
- 0 a e * h
me" hm O ~
, w -
Y a®t a®t
t a ™t : m o]
ceL Y e ° 7.
a t o* ~ o)
t x * T Ee 9 c h
o g m
) O<'° o e o
h< m t . <e*Y
’“e 0':« ’myo-r-
m ome o
. P -
— —
;oom *t Ee o
~'Y ¢ h -



h o h ~ aae a m h “m ot ~ a h ™ “h ™ %ot : m ot ~'Ee
ot *Z t(mt*hon e Y . c h _“‘t**,(m“_"oeweu:'ha)“<ﬁ"_c1hm
t o h t : m a o e e T a o
R mo © h > * e o 7 m e c 7 e oteom’'ytm'’'y omeo e h ~ ®

1‘[“"\ a et he™" "y t o h 'Y ¢c o h e omt

X m t t T 'Fe o m t h ’ e ’ s~ co h e omt "ye
1 . ... E E A S S — L Y
ﬂ ._.h Ya . . *t<h C*oee . a(to h< <e* Y 6,,s ()
” ~ ) ’ 2 A -~ -~
ﬂ t<r*(.;*oee . a<to h< <e* Y (_,,s h* C*oeeo [
q t o " e ~ a e E’ o) " h ™ to
1 et hco ~Ye YO e o T e ’ * ’ * o *xm "o
1‘[’ m ™ eeo h e e ~ e e 7 7 ¥ h o~ m

* < < < < * < < * < o < * LY *

o " eo c h a e eooa (¢ e .09 ma ea eaox a o
1‘[’ m ™ eeo et h h o ~ e [0
1‘[’ m ™ eeo h e ] Y “ccho m e YIS xmto
1 0o e 'Yyt 0 ’ m t 2 m m t a“.ox t t]T @ T Y e a (
1 ‘eo o '~ ) a t o * ()]
ﬂ ‘hm m’-‘m, '.~A,Ym m t a .IACD

t > h r r /\’u"m. . h’ﬂ

i, to LeL Y e TIET @5 b7
q ooy ot o h Y m 9o aomt h = e omt 2 Mo a ¢ °

® X m o e 73 Mg a o
T - - —~ e e o X h ~ e e c h e om ()
q ~ e o t e m o a Y 0o Te o 0 0 h ~ e e Y b
q ~ e o t e 7 a TTYY momot a x h ~ e e rom o
ﬂ’ m ™ e e a t o° h ’ e Y x h~ e H™™ ¢t
q t o " h *m c T e Y ¢ h h ’ e e 0 a h e 9

me o e ™y T ot h ~txh™ Y

MDD S e coom Tt T Eex O a*t a"~t X Y m ot
T3 d3 " eicd gy et tHyy D dwnny @

He ¢ " e ., Mt TEEXO T w ,_Mt B8 Y
co” h T s Pr 2P Lo @®F o rjcoh@Pp o ¢ h xo"ce ¢ Y ©'"gAn M _t ]
o® MH ~_ _e,, c@~t.a*m7T t YEeooTe . _xhm g o mt |
o " g3~ h 7 oD icd @ | Toac"dr wna MIO HaAmMOo D

no . I c o C m ot ~'Ee o a ™t a ™ Y mt g
,0% " eo. ® gy "€ & hm"e toha ¢ se o "o X "o o "7 d



IpHO MmO

é Y s_~7

<mt(mt”(e
¢ h< x TEt
e"'t’EY

omeo e .
‘Xe_e*mY
to‘h<a 0
_°H . e, .
c h a e e

T30 %3 dHhmot dtm __

.m S20dF-on0n e T

<

6rze H_n mhom ot

t o

a t o~

<

a’” t-201@.-bnp, ™ o

* *

e .Y
m m t
7 ¢
~ e .Y
t x od
< <
m
< *O
m —~x ’
e ™
x - e 9
om 0
- <
t o]
«
“t o - e
b
e e 0 a
<
s ot 0

w

w

m

0o

X e
® <
(0]

mt g Y

X ¥ e

© 1 < *
m ~ e

m o) e ~

- X e

_9m’Y e " e

“ x h E
X e

— % 1 <
c h a e

c T, e o0

m ¢ c " e

0 e o0 a t

o} Y ¢ ot

h h o ~ e
m X a a h o




= =4 -4 -4 —a -9

m 5o *aomt* . a(th*,(m .9 . "\*e(we
—e o) chomth"’emt“T

o) m*mt<a . ’“*e<me o) eoha*hon”‘ee o)
YooY t(oh** h'Y"'o“ _xh'E< c o ohtoeoh
homth”“emtﬁ(T
mo"mt“(ee o) . en(’Yho* Omtoﬂt(a:é‘"hf)a“ett‘n:"'zh
ch(h _eomt 3 A*“<h<ec*ho“"‘e** . .
) ch*a<e<e*< - “.;*m"‘(e*’o *et('h”’
xmAO“*( ch("mt"’“"\(e*'y xe _ ¢, . *et<
Enp’“_'()iletE(*et<rh*hx<aom xe ¢ . L
Yt 'y t _oh o”o':“"'<ee o) xe ¢ _ X cbh

raaY

e ¢ . 5 th*roe0a<th* ;.m . h y® T x h
aomt EYE occohh(’?”(o"_’Yx" n"e* Y o ’H‘ . c. e to T x
c o Teot x m*mt(a ) lxe_c‘oe"\’Ee 9 ¢h
'E m no aomt 'E X h”“eoa<hex’o m 5o aomt
N”’t E . *et<'h*ho“”’t E ) c o c”"h”"a(t
Yt E | exte h * "o a xh E T co Te 'Yt 'E c¢ch oF
m o%o% " ee .a xe ¢ _Ya @
‘to""a* "o ” Tt TUEM ot a”t a”t .oom
ot m h 'Y"‘“a* . et h™ 7"a x h 'E, )
2eeoe Yy omx o aTt @t ooom_ o
o 't Em Y e(o’:“;)o"*aoco ~ t _h~txho B
A*me*c’\*e. oteom’ytm'’y omeo e . h =
th . m_ h y* Coxoh E TTY " T mo Tt eo
h ’YAO“ _xh’E< a(tvoa mh<"‘e* o) ”’h* a
L . ’“*e<me . eoha*ho“”"ee ) chomth
oa‘he . <“_’“*"on chomth"emt“’"q_)
th . m o h y® _xh'E< Ty xe _ ¢, _ =
e t ehe* .7, e te mho ** ™ .t ¢



Lmeone”"Y ’“*t(h”’txh“Y

M® -~ _ ¢, . c o a”t a”t - .gm -odn XY ‘Xe;*{"'“*QDC)«)ng":"(@_*nTr\tqy{gr]lm)

orepl @Y T T TU"HO MMM ©

H® .xhm a”t a~t . m_o o e T " (b'_‘<h_-_m_to@0YZ><;Z<q5(

T xer® PTT® Y X" o LfTerHET® 5 HAMO @

od _“ohe .t co a”’t(f*b*t;g)m'_qpa}q Ye"e’“t*<"><h"(b"‘:

como® T TV x o K120 1P OETE W T Y G, , " hOPED Pt 3

2009,2012t pnn ™ @

nd _“ohe ~** ., co a~t _ a®t . m_oax “e” X W

c<h<a<es(e,<'i7)q)Ycomo':“*< "’“’Y“x o KrquJQJ\’t'?hY"C("

® Y ""x_" Y 1ingpe ' md t 3 mphpp P

pq) .h ™t L. _th a"t(a"t*,(m_o'o “ e~ -["'3_((;) . moto

ST T et thghy T catt T20050 HIAMH YE HInnoX h e ¢ " TEe o

om;; m~ e Y xe ¢ _ aeo g ¢ h.2002.neHnNno®P]“haoe

Md x mo OO . _e,, g Oyt aTa®tuTmt vagafad®d T X

H O u(tho“*; soP" ® . ¢, . c o "atvet .((a‘“*te*t;«'mh_‘"o’a‘xcp"'e‘”’

1]"haoe - m o e T T LY T " Y HAMOO®

o® ‘_o_ T . 1® ® . _ e, , Cog-raPyt a™@”t mtoyaxynAeH E "
174 90 Do

LTE T me T ey

om o e  mtx" et at pemooT0o eeomtTYy ofh**Bee .9 ¢ h

c o o " e e o e (@) h =~ - t O oc "me . 9 choe<mmo



= w D w > ~~~
- .me, ¢, e Y
-C o % h t e mt x ° et ™ a t o ht tne 0 Mo e o h "~
< < . ) . ) PRV N L T | ¥ o, nh.
c h "mt ™ - e . T v e e co o) e e o he "0O. “h ® t
. R S 9 . - Lhe 057N KL
m t x " ¢ T
-C o ™ h t e mt x ° et ™ a o o] ie “~He.o 00 m c”o 7Y
L . . . 9 derge.0 o0 E
o *h ™ %ot c h "mt ~ — e ’ T e e co o e e o e
. . S § d . - .
. - ”
,h . : me 0 m*tx C*mT
-c h o ™ h t e mt x ° et ™ a e "’Y ‘aoo e. ot oeh” e. 00 0O Cc o ’\xc;h 0
. P P . e < o . o ‘e —_— ee .

e o ha™ ¢ m t "e t h e t ot eeot —oh m=® o ' coo* hE Yo
. e, . . S < . .o 9 o m o Y E
c h "mt ™ - e ¢ T v e e c o ) e e o e 1 h ~ t

R S 9 . - . .®. 0 | L
m t x " e T
-0 - ~ e oemx TUFEt * ¢ mm t m T e ¢ % a t ¢c bh t ° em
— I E c. . . s 2. ¢ a9
'H mc h a et ™ T 'Ee o) mm T “goe 0™ ko "o ¥ry~onf th * F p o
e < * < * << - *t Ok & * — %
T v e e c o o} e e o e ( h ~ t ( oCcC ™ me c ho
9 . R ... 0 ... 0 ) ¢
¢ h x TUEt ot om o) e ¢ ® m ¢ c — e o~ X 0" m "o
. E . Lot Y S o me, O ¢
e"'t’EY
-0 me o e c o e 'Yt Y oc h e 6 "e Y co”™ TEme € a e
- < * * < < < + *x o e - *  — -* <
o cC m e 9 c ho (.;<mmo~ X ,h< . : . 9 m*tx C*mT
mx "eomt 'E at t geé&o "o 7" 7Y o Y h v Tot c h "mt "~ -
< < - R * * < -
.o e _eo e O h n*t*ooc.gnem.*jxchco*q;“‘[hmo“ . :h
m o h a e e e ch-=~ 1 e oy " dh * T o]*™h ~ * o t c |
Lhoe . UL A . .Y oo1Th, ..
c o o] e e o e ( h ~ t ( o] “me . c h o ¢ mm o
. - ..%. 0 | ... 0 9 €. ..
~ a t
U EY
c ho o * t o 0 @ e X m t c e ocC*meom 0 eC h* "h'pe ".eqn.
. .,V E e, ° _ S ¢npo e “hE 2- 0 2
c h o ¢ mm o m m cio “AF ‘00 0™ e ”
c . . . JOB0 T 0me R 1 T
~— ~ q — - - ~ | 7
-C o x t'E | . mco E o _ tane*toh*ero“xO . cho'e
t h m = mcd Feo ~be . ko e m t c e 0OC “meomt
. L > . cReo “e Y d®, e SC e
ocMmMm® o0 * ""'Fe m c 0 @ m
. ,odre eo Ee my cTh o ¢,
mt ho t JE ¢ homt ’ a “ t a ™t . m ao * - c ho ¢
< * 1 < * < < * <



0 “pm 00 @ ~ T Ee c ho mm o m e m o T e a

. gn.ooc, E 9 €. L1 mose . E.® . .

¢~ t EY

e ™ 0o a om 0 e Y o TE’o0 o o* A a”~ e oha™ ¢ T

-e _Ta comt_*ramﬁ_‘_*OEQXJé"‘oEm;_** e t*’<m_0ro e

chog mmo Y T e o~ T mt oc ™ me o) chog mmo

n e o To
17400 L. @
R mo © h > * e o 7 m e c 7 e oteom’'ytm'’'y omeo e h ~ ®
1‘[ e o e c o e 'Yyt Y © o] e oha®gg 0 e o) m m t a ’
1‘[ o Beomt comtho e Y o] e oha®™g 0 e e 9 m t
m t x ™" ¢ c h h o e o o} 27 h~ t h ~ o

T mo * e eomt comtho e Y 0 e 0 h a ¢ 0 ee 79 m n
m t x " ¢ t De o e eo o} 9 h ~ t h ~ @

ﬂ mo ¥ e e omt comthooee JYg momt aoh*a""y c ho e o h
m t x " ¢ Cm*oc)""’o""Eeo 0 3% h ~ t h ~ o

ﬂ mo ¥ e e omt comtho e Y o] e o h a c 0o e e 9 m n
m tx " ¢ S e e o) c h a e e a o] h a e e o}

T 1”7 a> mt h axa ¢ Ho'yyehoy com m t : a ~— t h ’

€« —_— < ot * - * < * < <

comtho e Y mco T E"o0 ~ e Y O

me o ey T ot h ~txh™ Y

M®d .o0ac t 70 m x “ hmt e e 57 mt™*e " *h ) m h € X

H®d st —7*m c h ho“ e o) t je o "emfc:é PYeqF'm e o mt ] ~  oem

"e oha”ge YO “hto hT YT HANPD

od .7 ;" eo . Ps b2 ,,'O**ao“ . dpa P _|a*th .. s " P h

m mt a ™ a oac me o 0 o * m c : e v 0oCcC“meomt )

aeo o] X e c oe ™ T Ee 9 .mamte .PoH oM & TN mae T @ o

aoet e o) oh' e c, . 2 . ;. 0 X t h 20 2 _ o

oh' eo ¢ ;. e o0 como®™ @ Qm(homm*m Y T A

X e h m t t oac 7 m e 5 me mhte oa o% o *o cm*cm e:omet 'Y

nd ~ _t _h e TPl PE " ;" eo . ®s ¢y " oco TEM_ R ING

. e c,, Moo, m X" e @ ;. o com

chot*“oco heom m X . __omm**z YHI'IﬂC'(D

p(D N "‘”q;eza oCc @s s @ (03 " 70 h o ' (O] " e oha®g o e

€« - — < e € *



c h e 'yt Y h e 0s”"” . h 5 m o " e "

* * < < * - €« €« - € €« o 1 < < ot
(1, 7o o Hmech mmnp3s " YHAMM
cd® 1. . -hp™HHEPA®AGMeomt E ~ ;h .7 e . g m X" g
m*tx*e**(p'(ha*eQZc*pYo’CE:*“""“*et*"Yﬁ)'Emtﬂo mt~e” hto

-, ®Y b ho _omammih Mm@ d

< * - < JR—

yo " T _o . L ®TeE 7T % et T ®F . N0 el X @ h
.om ® o heo o] X e h m t t” 5 HNnnns: non ™o

Cpcp Coho~ E " P, D me o o h a h o ~ e Y h ~o "G
m e i e Y h m o] ,h ,"‘ e 7 m tx " e daoeo h ™~
m PdHNy ®

Mn o '|”"h':“x . ORENOD 1 h ~ me mote a¢.q)_rcpm‘t0"'meae 0 eme.o o] 0

PY 7Tt  TEmiydec 8 D X I mMpPPT P

MM® |’ o0oe —T @ ‘e [0) o ¥otot je “® ., PY 7 eomtho
MH® xx T~ e e o . dPs Y Sohoeo ORN O ]x*; e 0 0
N LT L E motx el od” X TY 10" T T, T Tt T Hy
Mo®d ..~ t*mtho . : o Y e d MD omm m oc¢
0" h T D 0. aDY e O FTE M ©

Mnd .~ aa h T OOOD s R e : h~ %o t:.y ™ eo h* o~ 5 “c*othy
Mppn HYyT m™O

Mp® .o o” ho ¢ Py "o e o CPsHODY 1T, O
1999:Hc G m P

Mc® hoe® h @ | mMt™ e g oeeo Tx o e = a T o
,mm et T, LBy S D mMpyy @

MT® 1. -ppPHH DM gneomt E  ;h . -% e . g m tXx~ g
c ho e o h o ~ e ~ me . g Ctti’cp\kfro]oqjlmt’:“”""e"‘”‘htth *oom nt* e
My ® ch™ oge o ome oYt ISYZT__e-i iR MMy, wdsep MH O

] e ™ a - oma m 0 0 co — t~




e a m
- e m
P <
h ~ a ™ m

® m

LA *

npmo6peTeHl4e TEOPETUYECKUNX 3HaHWUI B 0b6nacTu ABUNXKEHNA TEN B KOCMUYECKOM NPOCTPAHCTB, T

ano6peTeHMe TEeopeTnvyeCkKnx 3HaHKUI B 061acTn aHanM3a AOBUXEHNA CNYTHUKOB OTHOCUTE/IbHO

c

e

<

t

h ~ a ™ m

m T

npruobpeTeHne NPaKTUYECKMX HaBbIKOB MPU Pa3IMYHbIX CNOCobax pacyeTa TPAeKTOPUIA U UX

o h

=a == = —a —a g

= =

h

~ -~ ~ b} r ~~
Loom _oe"a R S AL .
” ” - - o~
m’(t t h (_toh*w ) C(eth
~ oy D o -~ ~ N -~ o >
c*"t‘|§<a<to a e . L . e
, o -~ .
o e Yt*< 0 e . . .o a x . ee :
, - — " L , >
*Y . me, e o x O*(mY o
a . _oma - m _o o co >At (o)
t h om a : m o] o] “cc™®™h™t ™
c eth~ a ™ mm oma : m o] o] -
o a »he e e ST Y moen g U T
0 “cc™”h*t"” @
-~ e oteom’'yYtm " 'Y omeo e h ~ ®
. - «
t
<
>
R
~ b r
°©, 0 I . 4
a t
e Ve r ~ ~
t *;ijx (0] o) e|-ql"‘t<hax<a<et o mm . o
e omt = a e ~ ® > e m )
e(ﬁh*ho“ e*Y\S(D
6 C2NXIGA2Y Cfeéay3ayp . mo -



ﬂ\ohh< C*Ya<Ht<’“*90<h§m®t

ﬂ]h”“*t‘“c*oee . a““e(nh b

ﬂ"“”’mm* . ”‘G*Ym*mt<a oh*<et"ci*q)
ﬂ"mco’\’Eo“”‘e*( "’m*actot*;<m ) a(to*on Ty
a 7" e

MDd c c o ® e ™ a ﬂrr}a":‘,q;momoﬁ c o Tty )ﬁ)"o m
d " o © e® o ot T c ho ® o*Fh~* "o ~ e ¥y sempd e ®
O, omde P Y T T UIBSMbDHPT D

2. B.V.Rauschenbach, M.Yu. Ovchinnikov, McKenna Lawlor S., Essential Spaasdiigics2yd

Magnetospherics, Kluwer & Microcosm Publ. 20GBL6p.

bs - h h o - 0" e ~ om a - m o o} co ™ t” @ h

€ * < < *

o®d

HTnHn ™ O

nd ¢ O Ppx -~ ¢ (0] : h 0 ® ’ e oma : m o)
m oo

p(j)'|cp'(p_|x*0' e "~ ¥ me~ Yy a 7™ e P me o e . s
ch sd P:~h ® o -~ *hoe e * me 0312 a 9™ e
mo 6 t"tEY _  ohomo m_oa *xhe”™ ™  KGEAGLIYKKSHGHPLISI
T® { )l 220¢ am_ 5 "~ PdP1P__o"hx ™ " P meo . a 9~
y(D OO * eo S . ®" P, . m e o x* 77T mt - e ~ -~

X T@2- . 7T Pz ¢ gl ®Y “ido CPEAHM DO P
q)q)__cp_q)qu)¢(pe'ot”zeq): t o " . c ho t h o e Y t h "~ t o

< < — % - * P—

oY "Tx _ "X MPpyTOd

~

mMnd - _ o7 e

< *

oma -oom 0 0 co"t‘“YZq)eq)‘oemt"et

*

C . px h ¥ . K o " QZ(cﬁY"_Zé"*’Hme omphd: e’ e dudpy po



“e T 'Fe X h ~ e e 4
AU - E . A 4
Tme.e T ey
oa — e m Tx "t - m ome o ~ a ® h e ¢ "~ 7
— ‘ . < ‘ ¢ “ . ‘ .
a ~ t a ™ tcet o X ® h nmpo oac me o o] c h a
., 9 < ¢ ,om__, o0 x®0h®o . _ «— . ; ;
~ . ~ ’ r—a
BTt g m_o_ ', _,% oxan: Tre Y3,  ®etgaf TERg
o —
- .me, ¢, e Y
o ¥ h t e m Tx "t ~ 'Va t o h t m e * e
. L A G . Sl .9 -
t ’ ® h e c ~ T Ee x h = e e - e e -
e .0 L E 9 L 2 8. :
~ ~ r ~ 2 ~ r ﬂl"m. r
: 3 h ”me,uome’é(oe”oyz . m . o e Y : .0 . S
h o e Y mm — %o e Y - 0 o) t h ~ t oh -
< . . . < “ . . “ « — P “
h * o h ’ e 4 m coao " E1 e — e e m
. .. R 4 .9 EO A S 9 .
e Y T ee e 79 x hn m t a m c h a e e a o 'H C
. « a8 < ® P . . < < < < . —
- oto - m —x 7%t - X e ( m a > e a ™~ t
. - e e — . ;.. 0 . 9 .
o ¥ h t e e ™ 0 c h a e e a t o~ o B
. ‘ ‘ < - — . “ . < ‘ . < - .
m t m t eeoe™x e ® m e c ™ e~
.9 . . , 9 ,me, . 20
x T'Ete* t "0 mm c T e o ¥ x 0" m ’ o T e
Etem t7Y omm @, . A O Y
EY
t ! t c ® h e ¢ ~ T UEe x h ~ e e a t
e . L E 9 L 2 .
h e @ ~ T Ee X h e e
Mo e, E 9 e L. @
e ohax 7 o * 0 “mteo o h e Y O e
- < . < ot * 1 T < < * * <
; et ™ a 00 cmht “ 7a ™et h e om ’ m¢c o e e t
.. €L , 2 oo, cooooa et h o H_ . @
¢ mx " m t 0 e . ® emt eeomt h ! e ¢
. . .0 DY, . . S 4
h e ¢ "~ T Ee 7 xh~ e_ e coh Y7 7Y x he*o hea " B¢ oyR
‘ ‘ . “ T ‘o . — " - P . “
m aomt h ’ e ot e ™ - ™ KW Ee€e X —o 0 e 'Vt
. . A , Ee .0, Q0 D Y
-~ ~ ~ ~ —~ ’
eo“_x : . h* G*oeeo'o *m,*m (e* Y ®
e c o e 'Yt i’ m o] m t ~ ~ o} t h ™~ t o h
. . Yoo o .0 . . .09 - e



r”

-

» ¢ ©

-~

h*“ eo  m Y e L 9 ”'ﬂ t oeoae 9
. h .o o e t . h ~ —~ e . ’\Qex< hw”eh ey em“mz
. xh"~ e e ) T omotoe 3 c¢cho . Ho"'e
eomt* h . ’< e Y - D .0 7 =7y x oh
T e M Te Y e H e e memTaa smmc o
. 'Y €hoem _o_“motz1 o”ohh”‘a’xm"ZO ',,o ® . Hh’B’:'m t
. * T Ee o) xh”’ue e ot o ho o c o h 'Y’_
omt . ’* . ® . h e c. * T Ee X h”‘“ e
.. ® . xh"~ e e Y . m*mt . a m comt
X o h . '( e O m*mt .2 ’“* e e o) xh”"“
t 'E "X 0o ® "" 90" t'E omo* .
b O Eeo cho .o *eow )
t 'E h ™ "‘* e ) - - "”'h . - g, ,o0eeo
co 7o’ e Y h’““eo L.m YS mt ho ) t 'E ’\*
YL och . TYUE t ¢ co "o’ e Y h~ e
o coh y* R}
c h et h ~ — m m t a ® h e
o) e "* e  _ e 9 m*mt . a () . R T = "* e
o h aLLxm’t“xh o *hx"“ *m:’ﬁ"yo* » cao mt too” ’Yeﬁe" hq -
ot o ho o coh Y - m c . h . a e e a .
. “ T UEe o) xh*ﬁe e ot o h o .o c oh 'Y*_
a a "“( e _ay a t o " ™ a . °o‘_ef** m"@p< ~Em
h . ’( e Y | *mm"< "o h"e Y ® o h .ec
o ¢h "o e YOO
o T'E- o "t UEM Y e 0% 90 7 _ao "‘* t _h ™ tx
e*'o°*me*c’\*e oteom’ytm'y omeo e
St T hiece T TES o xhT e
® h e ¢ "~ TEe x h ™ e Y

*

A



= =4 —a -

~

’“(a(et ”h*"c*oeeoro *m,*m"\<e*Y
mm — %o ~ e - - .0

t oeoace m m t a ® h e e * T Ee 9 x h ~ e e
(h“ . *et('h”’ eobo iee(gge!h':‘“e(e*’yﬁ ,"’mte o)
oh Yy* -

e e ® h e ¢ "~ TEe x h = e e Y — e €
h ~ e e m c h a e e a o 'H C et ™ a

ey T ot h ~txh> Y
* e o e e 8 h e ¢ ~ T"'pPeo.” x h™ "8 ex Y M8 K
h %v6- ¢ T @& T "'  _m_ Y _ x 72Yhe™y — 102300t ; ™m_

® e t o h o ° h e e ~“ TEe . o9 xh~™ e e
cegqg. O @z oMY h.d " s JEHARAMM® HAMp
x hm ® h e e * TEe . 5 x h~ e. ® a o *gf Tt @ Y_XK
"8 . 9" Y mt dh Yoy ctgoh FATH M PS HAoANn @
x hm ® h e e © TEe . 3 xh~ e e ¥ h “"E Y e e
K @2 rotagfey o P T o .9 ‘e e T HAANZ
m @
* . eo e e . B h e ¢ ™~ T'Ee . x h * e e Yoo

h1B-. T - @® Y .~ "X TOAY ™Mend b

Tomn®” - co ® h e ¢ "~ T Ee a x h = e e Ya “ h
d como ~ Y X o0 K S . o 0o a™e oy TP TP

CeG-. @A Y .| STTHINZH WwndMp @



~ ¢

""E"‘*me*c’“*e.y
ha*ho“”e*< o o o) e"e*m
" m t t’Y(oa"’t* ;. m_o o e"’e* Y .
ha*ho“"‘e*( *e‘oha"’e*oeeom
*a<e'Yt E e"e*'Y e <:h”‘_t*_<
T Tme.e ey
oha ho ~e X o*x,"'o”'*om'y
oha*ho””'e*< *e‘oha"'e*oeeom
_" "t(’\’Emtn"‘ omeo e Oxt“(
oha*ho“”“e*( xa(e*m ) e“““ .
‘oha"“ C*oerre”'.ago m t g ”Yt;<z’“'Eeo'o
h< x’“'Et‘t< om“0<e*'Y°*mC*c
"t EY
e o °*m_h<teom a““t(a"t* .
e o t(oh** ”’“'oh*taoﬂT
ommt“‘ *"'oh*taohz cho""(a
h ™ h('*aomt*T
e o o"'eofo *’“* e(m_o’“’E*Q
h”'_t(h*mt* . Y _o“ cho'h”’
.. a h =~ ~h* %ot . cho'h‘"aaT
"'* . coe’yt Y o mthx_txh”‘ 7 °
e o * h 2. t <_t.“x h,*m’ﬂ’:}_‘_t"h’EEmem
. "hg*t<_txhe . ch*ec*c
U EY
+*h"‘t’E oct*a’“""Ee ) ‘“""oh*t
h =~ ¥~ t "t 'E ¢ oc o h =~ &a oee™

h ° e
o] c h a
mem/\ -~
-~ e o~ x
~ ~ 5 h
© ~ 5 h




x h o e YT
h ~ h ~ % ~ t “t 'E ¢ ho h ~ a a e ™ o " e a - e m
e © "x ™ TEeo ¥ t~ oa™ e " m mco TE"
c ho h ~aa T
c h a e 'Yt Eodh T Ae tt é @ ~ e e o " go Y e ¥ ¢ m
mco TE"o “t E e * e Y ¢ o e oha"> T 7Y coh
_oemthx_t_tq)hm o'*’<m_o‘m {<"Db°*°' 9; m__gsem‘
¢ T UEY
o " e a - e m o TE a mo h i aa 2] . & Y 4 a
c ho h * a a m mco TE"o0 e a * T ot m o
e ™ ~ a om o] e Y mo h a e e 9 h o it t x h
. mo " h > ~ e o 7 me ¢ 7 e ) eom’'ytm 'y omeo e
T ¢ ® e t o h O " oh t ao
f s, 0h ta g om_ Y ._ e ch a b
ﬂs’\oh t a mt h x t x h T v e e
T h e ¢ ¢ ofi A etehbo “ e eo 0 c 0 “ a a h o
. bbo
M1 s h meo chomth emt o ch* 0 . e YY .C*;e’\<
~ mm "~
f ... h¥fetoxe *oehe.o “h a1 gom_ o
o * A 0 c h h x - oc h ~ o h e m
i o t oheo mco TE"o0 e = m o b " m
o A o _ @
ﬂ . mm m htx™ T'Ee . a X e c Ya
T ° % Toe ~ mmo ~~_monfe6t* "oee h o
T x, " 7,0t . {e[ | 2z2ad
T 1 e~ a om0 ® et e Y c ° e
me o e "y T ot h *txh™ Y
M D h ~ t ~ t o h Y ¢ ho h * a a o] e Y W
. - o 2 -~ ” -~
¢ eo_xho 5 sp:@OYCOhoagegr_ & ® 1" TY Hh"e OSBR "t
9785-89155182n 6 1 €e O HPA-208B.-royy ™ O




HD ¢ . c ho h * aa h o ~ e Y Y mt g Y o * @ com

— . . - . ¢ <
e T . h T @120 , 7 x@h3o To hol i YapS  TEONTMDPS HANC I HA
2012,2013,2015tc.onn m @
o * ._ cho h~aa ho ~e Y _bb (b'<_mt6Kx¢(_th”‘x
‘oeoeo“”’ T co” h(*q; ?g;c(se*q)h*('i"(DZm s”‘q)hf‘@”‘.dﬂ)oalyje(cpe*
x eoa _h WMEMNENMTHMIY O
nd _o _ h a eeo cho t ho5SI8K w“  _Bb® Y " 7o% "bi
choth"’aa*ho“"‘e*( . ch*_"\"‘*e . T ¥ o e cho(_t*ho
s . TO L e"TY O TEYYWOCET "Hdhny O
"mtohw’Y
JTE T .me. ¢ T e Y
‘ohaxho“”e*( xmtx"(eto“ _oac"(_meo'o ch("mt‘““’
a<mt< . a*hoﬁom X <Hhoc((ﬂm_om C*H*"\* *C**Zm*mt
”"_oeoa<heomt'Y3 X or*nmfgbfo,cnm'chrem(:,hczl’c?mm*z m "'_
*mtoh** I_omm**cp
=”’°~’* A*mC*CA*e Y
W e"ew( "~*’x’*3 m*"* "_oeoa(heomt(cn *mtoh*,
*mtoh*,‘m_oa choc<mm<Zco"*t*;<m_om oh""e* "C**
(A)coe*a”‘e*< 'h’”’°”‘emt“<eeomt* . c”’th*hs?"\a}é*'_y"'_
m o a "(mmt“*'ya*m"‘x’*t'E<'o *et<h<m”az“ t P«
”omc*t““e*< eh‘“mt“<eeomt*z aoh*"*zto"(h”eteo
coe a”e aeo'oo*h’” 'Y _x TUEt x h ) e. . . . e, .
*mtoh*;<m_1‘):|'o choc<mm
wcoe*a"e*‘ a(mt”" . ho’“* o"""‘mt* *('Yt(""Eeomt* )
3 oaom YT m°hx'*a* mo g ~ TEe .a oemt txt~a T
wﬁ.h"‘*ot_“ e”™ . _ o co™x ; e Yy Te® T 7 . o*o*"‘(




w ¢ o h - m om ™ @ o m t o eyt ’Z’Eeomt’me"’ e S e t h m

—~ -~ . ~ —~ ” P -~ "
X Et x h e o a x . e X e o0 ax e m ) . (o3 <'o mo oh e(e*(
~ 7 ~ r ol ~~ L4 ~ oy, 12 r -~
9 h( X Et t( omho(e* Y *mc*c *e 0 x O *(m Y o]
e ” t EY
ome o e - 0 e o0 a h e om't mt o h m o} 0 c ho ¢ mm ~
S . . — . . . Lo om0 .
C'Ht”‘*cm.toh* ;(m_o'o h ~ '“*t' Y homm** S c(h*o'* ""C* (@)
— 7 . — . ~
ca<mto X h o E __omm** . *mtoh** D 0"( ,<mt“ X .
comeo e . Tt .3 mo ¥ StYETY, "‘(e* Y o chog mm. 5
c hmoe™ ™ mtoh aom o'Nm oF o0 e 0o : m 0 c o
p % x - £x k% we % “ + s < — =
cc oe Yt Y t h a e .y oteom'y" m Yy mt o h omm
Comeo“e - c ho <a. X *mtoh*o'h o ;<m L _oe(.;<c C
~ ¢
a t EY
¢ce* "  ho ~“t'E cho® ™ a. mt o h m ™ ¢ mn myg exymtTe "™
. . “ < x -~ “ I *
¢” e . *ho" t E . o] G(eiﬁ t 'E mo c. Ee x O . H_oeoa*
. ~ ’ A ~ ’ ” ol r 7 ’
ce e*ho“ t E . o m x (mtﬂ Yt 'E m“o O . Yt< Ee omt 'E m
¢gnomt ~ ~'Yt 'E h h ~t . c o T " eeo t a ™t T
“ < o< ® < x <
h’u —~ - -~ ”| ~ mhm . h X)m X’ m h LEIPN
& L. Ee o °oc, e t 'E . ot e *t E eox et E:E*me“ot aa" ¢
% oo ,
o %o t'E T
q,\...(t,EY
P -~y m o m h m
@ eTxge.a o ome g " TEe.a mtoh pom_ a2 to
mm — % o e o% T mt ot : m t e e o mtoh T
N < “ @ - . p p o e ® . -
qe h ) m t . . e . Ya . o] m o t . Y9 h omm . m_ohM e*cwcm<< a . h
mt o h a”t T
ce . . a* e . *mtoh* ,<m ) *mto ’e*_o~ T
ce”" ~ a c m 'Ea e eo o} “ h X a e t h o “ e eo o] —o
- — . . < . . < “ - . “ p
ce’““ ._’“a* _h*t* ;(m_oro ~omch* ’Yt* Y *e ‘oha’“ c. . b



. mo * h > ~ e o 7 me ¢ T e . oteom~’'ytm'’'y omeo e . h ~ ®
ﬂ"mtoh Y m mdtx a™emo'ch & Tfe e ™ x b me o a t o °
e ™ x b
ﬂ¢omto;e.< m *H'Ye<cp4h<~e"y I_xm'Ecp
T .0 e o T Em o] - o] “ e C-Li o @ Moxcmm m o] ’ a
m h e o} E (0)
ﬂ omm XY+ L L. + “ 9 o e t m t h ~ - t Y h o c
q omm Y @.Lh. . ¥ loLYL ¢ o ¢ t ao * h e “ e
ﬂ omm Y a h b b
q _omm Y . a 'd:\e‘ﬁ;‘_ft)(e c.- L- . (_"’
meo “& *'Yh ™ txh™Y
M® "mt o h Y omm » mt g Y x : * e £ T @Y Ixd o D
~,0@a0eomo " ¥ "mtgogh - Py c K IRPTYD_ hofepdy Im damp
H®P ~h mtoa™t Y ¢ o m ¢t o h bmm " e m *d)' emt g Y X
Y x o kK s® _® _hTo 3 ¢ @ isqd Yl ohhomeg pyIpShdpalnd
od "mtoh Y omm » mt g Y x : * e £ T @Y Ixd o D

Loao0eomo "3 "miogh Py ¢ RIMT YO _hode pdy I damp

£ o <

. “~ e t o “~ oy a 9" e -
- ® m e c T e
A . Y
t 'E mt x et a e e Y | o~ mt oc m e*Yh L
comtho e ’ mo o t t mt x 0" a ™t a mt - m ao " g
A § . .07, 0 . L .
e c h o't o h omt 'E m m t a comtx 7™ to S c¢o 7o’ e e
< * - < T % e * < - <
12 e~ r e N D o~
m X (mt“xo*a H_mc<h*a<et Ee a e e a Y cto co 3
e~ > co o TYO" coe 'Yt 'E ~° “teomt 'E t o h t
- — - . e ¢ — « < .
r ~ 7
L.y em_eax Yy e 00
= w ? w 2 —_
. .me, ¢, e Y
w X e m o m t a o - e® h """ at.og o & " FH~-e m o




. x,(e*( a(to o“ oc*m"’e*’Y m’“o’e(eoe QO;t”‘natz*gT
—~ 2 D o~ ~ ~ 2~ o~
o <e*< a<to a* . etoﬁom a<3 e* . Y oc
m*mt<acp
. ~ 7 -~ r -~ ~—~ -~ N , ”
9 h( X Et t< 0m~o<e* Y *me*c *e. o] x O *<mY
e "t EY

nocCTynatbl U NPUHLMUNbI KBaHTOBOM MeXaHUKU, MeToabl ONMMCaHNA KBAHTOBbLIX CUCTEM, CBA3b

momt o ‘Ye 0o C h ™t oho m e”‘*"'o*”v a . a T a h

© * < - < * * * <

OCHOBHbI€ CBOMCTBA TOUYHO pelwaembix Mop,eneﬁ KBAHTOBbIX CUCTEM,

OCHOBHbIe I'IpVI6}1VI)K€HHbIe MeTobl peeHna 3agay KBAaHTOBOMW MEXaHMKN: KBAa3UKNACCUYECKOE

c h o e e T mt ™ ¢ oe™”hex 0 ee mtT ¢ oe ™ h e x

* * < * < * *

METO/bl ONUCAHMA COXKHbIX U HE3AMKHYTbIX KBAHTOBbIX CUCTEM;
MeToAbl U CNOCO6bI ONMCAHUA CUCTEM TOXKAECTBEHHbIX YAaCTUL, B KBAHTOBOWN TEOPUU;

MeTOo4bl ONMCaHMA pacceaHna Yactul,; onncaHune B3aVIMO,D,et/'ICTBVIF| 3/IEKTPOMArHUTHOIO U3ny4eHuUA

m “ e to . a mo  mdb a ” a T hy

—_— - * < *

A

a t EY

onpeaenaTb SHEPreTUYeCcKne CNekTpbl U BOHOBblE PYHKLMM B OLHOMEPHbIX C/TyYanX;

onpeaenaTb cpegHue 3HauyeHua (pusmyeckme BeNMYMHbI) KBAHTOBbLIX CUCTEM, ECIU U3BECTHBI UX

o Te o X e ¢ T
[ onpeaenaTb COCTOAHMA U KNaccMOULUMPOBATL SHEPreTUYECKMe cekTp:  ; ~ Mt ¢ -
m aa toh e . g cot eg 7" 5% - mteomt 5 o~

* < * 1 < * - 1 *

NMPUMEHATb KBAa3UK/1aCCUYeCKOoe l'IpM6I'IVI)KeHMe ANnAa OUEeHKH ypOBHEiIJI IHEPIrMnN n BepOﬂTHOCTEﬁ

c ho go’ ° e Y o " e o0 a he . g c ot e e T 9 T
[ NpUMEHATb CTaUMOHapHylo Teopuio, © ~a x * e " 7Y e ™ 50 " " e Y
o e o . a X e c Ya T

* - - . [— *

NPUMEHATb HECTALMOHAPHYIO TEOPULO BO3Myu.I,eHMﬁ ANnAa HaxoXaeHua BepOﬂTHOCTer/’I nepexoaos

a PR

<

X momt o ‘Ye Ya T

peLaTb 3aa4M O HaX0XAEHUW COCTOAHMI U SHEPreTUYECKOTO CMEKTPA CUCTEM MHOTUX,, ¢ 0 @

m t o’ m t ee . oy 7 mt cT

LA < < - < 1 *

BbIYUCNATb ,u,md)d)epeHu,Maanble ceyeHuna pacceaHna 4actmy passIMvYHbIMU NOTEHUUNANAMMU;

Y, 2

O t 0
N ~ ~ ,O o
coch~™



onpenenAaTb BO3MOXHble ONTUYECKNE nepexonbl mexay COCTOAHUAMU CUCTEM 3apAL0B U

o g e t 'E h a e e ) X e e 79 mMomt o 'Ye (
('\Afw’-‘ t ,EY
B OCHOE a a t o® ™ a h ’ e Y ”‘””‘; 0 e ™ g0 ' ° e m o n
h X ;e o) . e t o . o) m*mt ) a T
HaBblKaMU TEOPETUYECKOIO aHa/In3a peasibHbIX 3a4a4, CBA3aHHbIX CO CBOMCTBAMMU
a*_hom_oc* ;<m ) . e eom*mt<az o~ ; c’O"'_’_toh _a"_q)'
. mo * h > ~ e o ° me ¢ T e oteom’'ytm'y omeo e h ~ ®
1‘[ ¢ h (a(ee Y ’Hno Oc Y . . ,(m_ow m*mt (a
T 4 X e . co:ﬁ“‘aac<ehb;e’“dE'eo cot(ee*
ﬂ t a ~ . m “cc ™ h ™t “ et o o} a n" e
< * 1T < * ® —_— - ® < * *
q “ e o0 a h eo ® > e
1‘[ . aa(th** . . *etoﬂiomea(nbd”gh* e((e* Y
1‘[' o h Y X o ) ) a o a e t ™ m c e ” H™ t hoe?™
M@ ~h~ e e ° h ® e h ~ o m o m t ~
T - - ~* mm : m 0 c h o e
i " m t c oe ™ he™" 'y t o h Y o a x " e
1 c h * toh “ e to 0 a “ e St o h Y X o
1‘[ me o h ~yt mtm o] t o h
1‘[ . c . o e h e Y t( o h . Y . o] a X ) e .
q ’ o h Y h " mm ye 4%
q ’ o h Y H™ t hoa™ e t eo 0 ~x e Y
1 "o " 7 m t e e “mt G - m "o ’ e “ t o a
< - < < 1 * * ©
LI t h :oom “ h v o e T e a co
me o ey T ot h ~txh™ Y
MO ~"e” " x L d]dT .. & @B b TUYe t glndiyy 2T Xg e Yo hy g
H ® Jmm o s 0 e Y& 0T e _MIO MpTy T ® HI MO
0® 1" T e_. . S0P “he” o  xOI OI GOOY €K O E W
nod x Toxmo S P Py xx"hg@ "mtTh¥o: SO Py oh hteo: ms @
Jo " ochx®e . Yy ") gvet T7T _tnI HAMHO®




o T ™ e . o e . X mt o omt ”
. . L YD b2 e .. E
7 ® m @ c T e
. E .me, . Y
- 0 TXx e mt x ° et ™ a e ™ e o o T ™t —'Ee
U . . - _ . . E 2 .
~ -~ ~~ | ~ N
.o hPmeh 7T ee . gom o mt RS De,0 " ®,  xenot o e o omt
- ~7 o~ ~ . " " & p
mh -, ® O . ©O; . ¢ L2, 00, o e e e ML
-~ -~ ~ r -~ -~y -~ -~ -~ -~y
h mm a th*" Ot m Y _xmt*1<m YZ' h o *e a*’<m_
m o ot ac h “ t x heo mca60” " eomt mh T “hog e ™“™a |
- —_— < < @ * < ® o e *x << <t % % * * o * 1 <
— , —
e(xmtow’*“omt*z“ t o a ;oom . _oe e. YZ t ¢ o o
co 77 e ~ Xmt o omt H™ t hocho o % y” m h ® e
Y -t . w E H . _ . YO .. . T
m h ®
.. @
= w * W ~ ~~
- .me, ¢, e Y
0o " ho%*eo X - e m t S0 B t™mme - =" T h X e A m
< AU S 5o ®, AL AL S
~ -~ ~~ ~ ~
e(xmtowi*“omtx . h mch( ) (ee Om*mt<a 2Y m a oo
o T T ™ e o e T
C 0 e a ™ e mt x ° et ™ a c h e co t oohm t ox ae -
. . . . e c, . Az JE LT
~ e~ h o “ ot 0 e h t e o Te o o ™ ot — 'Ee
.. . E _oe_ N . e . . E
m®aomt o "yt T Ee o h e mt x ° et ™ a -t e X m t
0o ac 'EOt heo ao” ~ ho e
EO! . . . . , . @
¢ h x TUEt "~ ot om o) e ¢ ® m c T e o~ X 0" m "o
. E . Lol Y o me, . O Y
e”t’EY
- xe " ™ a et ™ TEe t o h t oom ome o o T Tt -
- t 0" e m ’ t - ¢}
. R © .9 . .. H - . .9 —
~a t
U EY
t oh t m oc m “t 'E h "~ - e t c o ™ T e
< < x 1 < * * - x < * — < *
-0 e ot “ h ™ a t hm “ h ~ t h m t
e. ., . E o " a_toam_ .09 o, L. 2
S “t 'E ¢ h "~ ~'Ee o - m t e eo o ¥ A'yme e 0 e

<



"o m t e e . a e * Tt : m a a t o® * a 0o ¢ m ™ e
— < - < N N . . p « « < . . N
— , - -, P - -, > -
. m c o] eow mh< ) > X ,*t - <YZ’notMah(armteﬁoe 'a“ ,h(cm “e< aj
"o * ~ . 2 ~ I
HO _tho™ ema o om_ Y. 7 e Yo
R mo ° h > * e o 7 m e c T e . oteom’yYtm " 'Yy omeo e . h ~ ®
~ F w r o ~
1‘[‘0 . e*Yﬂ m_h(te om*mt(a
1‘[,, e e 0 a x " e Y m o ot a c h ™ t x heo m
X mt o : omt
1‘[' —~ e e o e Y T e Y
~ -~ ~ r ~ ~~
1‘[(_ aooh' e* C*Y* o} o ch*ec*c t(oh** _ 0
me o e ™y T ot h *txh™ Y
M P ,oh ot oom "y " w ,_mt g Y | Mn t @ ® ™

LTt TS D T . e T1h0” h S @ Pd oW _c ®F Tt M _b
1988, 2001, 2002, 2004, 2007 H H 1 M &

, ’ ’

H O ,oh ot pom_ =y " w __Mmt g Y Mmn t @ ® c
_ 0 a o*h~ "o ~ e Y om ¢ ® h ~ e K ,,q;4m¢_o,,*oe°*x:
T 5 X T X mg_“hﬂb*tqgg-[q;:(q;h (Yhm_i Pa "t T t 3 MPYOE MPyy:
op "~ oh t . om_ vy " @ _mtg Y . wmaotod by

TYrme Kk . ® | d LTerT"® Y I"¢ x2001, 2003 AGFHeC cd M D

.0 ac 'EQt h e . t sge o o Y o] e o h a ™

< < < T ox ® t < *

c o Tx e t o h t m e ™ e c h ™ t m ke
(A) 1 < * < < < * 1 < *O * * _ % < * ™
m m t a A ” ’ t e o o s s T Ee c o0 o0 m
. . o1" .0 | .9 R Y Ee .. ¢2° .9,
mo o t tmt X'O’ a ~ m t h m o] c ho h  a a c o e
o < “ ‘¢ . . — . < * -

= w D w > ~
. . me ¢ *e.Y



BlpaTh cTyaeHTam 6a30Bble 3HAHMA U HaBbIKM paboTbicc h o h “.aeametoh x a e t ™ ""'Ee . a

*

m h “mt * a ”

. . R B

‘,‘h('x Et t( omho<e*Y *me*c *e.o'x; O"*(mY o]
e"’t’EY

6a3oBble MOAENN JaHHbIX, UCNO/Ib3yeMble NPU NpoeKkTUupoBaHum MC;

MeTOo4bl OpraHn3aunmn pacTtpoBbIX U BEKTOPHbLIX NPOCTPAHCTBEHHbIX AaHHbIX 1 UX B3aMMOCBA3U C

c h —* % e . a T " e e . a T

[P— * *

OCHOBHbIE TUNbI KapTOrpadrUecKknx NPoeKLUMii U NpaBuIa KapTorpadpuyueckoro oTobpaskeHnn

—

h~ "™ e . g t c o o ¥ A t o Y e T

* 1 * - < — - * - <

[l cOCTaB U CTPYKTYpy COBPEMEHHbIX NPOrpaMMHo- € M t h x a e t ® “'Fe . 59 mh " mt  h

<

1 "¢ ho t o b

« <« — -

S a t 'EY

w h* h**"cho~tE 377 _“hto h~* = m o o oto%h="’
"*ee . g |°% e” %o 7 h “ m.cenmtmhtxha* ee te"e ~'FHe ¢ H oo “ho” Toa ¢

C03aBaTb KOPPEKTHbIE MHTEPAKTUBHbIE I/TEKTPOHHbIE KapPThbl;

BbIMO/IHATb NOArOTOBKY PA3/IMYHbIX TUNOB BbIXOAHbIX MaTepM~ o )

q/\m"

t'EY

<

Bl nporpamMmHo- & M t h x a et ™ T'Ee .a X efth Tttt ~ a o] & o h a ¢ oe

<

ao * ~ ho ~ e YT

< * - *

KY/IbTYypoOWi KapTorpadpnyeckoro oTobpaxkKeHuns NPoCTPaHCTBEHHbIX AaHHbIX.

mo * h > =~ e ( ® m ¢ c T e . oteom "’ 'Yytm "’ ome o e . h ~
. . . O .me, . Y Y . .
ﬂ' o h t . m e oonheao” t 0
< < * 1 < %k < o Kk m—tk <
q h "mt ™ - e 0 17 - o~ emth x a et ™ T'Ee o a
[ < - < * < € — — * <
ﬂ\"'hto h ~ m c ho c S a*m "t ~*~ t o e om
T Cox 1 < * < K — T k% *
ﬂ'~~/—\ . e "‘mee
* 1 < <
q *m¢t ho t o he v e e
- < . . o« — ‘ <
ﬂ]”_”"e’“"‘ o] e oha®g 0o e eo ao " ~ h o e
€« * * T < * * < < * - * <



1.1 o e a™” g o0ee . t ge o o e T ® mt ™~ e
X . O] como'* . Y “x '°~ 1K0 0 h q)'oh 'e*e{ *‘|cp ‘.‘xcp_j.‘(

1 Ppoeid Qg edng daix ey TMNH MM
H ® 1 o] e oha™7Go oee te theh ~ t e "y 0 ac 'EQt h e ™ 7
- ,"‘ o) **mt"'e g,oeeo o 'oe°*ho“"‘e* Y o ("‘e"‘ w _m
s ®s @_o0a”eo tTigemdp @imrdpdd Y THo mdidp @
oD ] mt~e ¢ 0O eeo o e 7 h o e e e . m om th *a . ;q)'m m t
como s X "0 s . v e T h{ o ! elom h

. Y . B8 K ® P TS50 _ W '« doel T
20081 oMH ™ O
.0 ac 'EQt he . t ge o 7o Y c¢h —* T e

~E ° me ¢ e .Y
_‘oha*hoﬁ e*< X o T x O . oen .Y:)C(‘no<e m(tt* Y H *e*aY< DG )]
_oe -eo H <a<eteo'0 . © <e<heoro e . S t .
c ho h ~ aa Ty 0 c ho ° e Y oe "~ c h a h {gf}\ﬁzg
T T me. e Te Y
0 * o heo h"mmaoth e c o e 'Yt a t o" o o e ;e
-h< (e*< Ch*— e O 1 m n(h* vk — C* < o co X 1 <
om o e c h —* " e o) c ™ t o o e ,eo'H’“ a e teo o}
¢ h x TUEt ™t om ) e Y T 'm g ¢ T e o % x ,”"’O" m'YyY "o
e "t EY
-e e A . omeo e . c o e 'Yt . Y _oe ., eo0 'H LA e teo
momt o "Ye Y mh ® S m t “ 3 h " 0" 'Y cho h~aa™ 3y h ’




*

_ohh(_teo ‘ohax *hoh”‘t E c'cnrmte"be“d"heixj *“%“,C“o’”eé"’”’\”E
o~ oto o ¥ A t gao " ~ 0 “ e * T X x t o a
c e “t B - t o h e - * o ~E" o ~  ve vy - h X —
“ ¢ oO0e™ T'Eeo h “mc h - ~vYt E . m ot —Ee h m x h m
e th ¢ h t h o “t 'E h x TUEt * ot “ e ~ )

Am@(t,EY

(to""a* _oe(,eo'H(a(eteo'o e ™ . - . xe_e'oe
h 77 c¢ e o S#lidWorks (Simulation, Flow Simulation).

mo * h > ~ e o 7 me ¢ T e oteom~’'ytm'’'y omeo h ~ ®
T ¢ ® e 0 e _;_eo'H" a et e e *

T _~m; St {2t ARG2N) & {AYdd I GA2Y

T _ 7 m .  SolidworkslowSimulation

1 "et h~ ¢ Y h "x TEt Y to h=m . t~

me o e ™y T ot h * txh™ Y

) h a e e c t - c h -~ % e 7 cho h ~ Cf2¢ .
" omt Y %" % @ combB. o JFhYy T ox "ve N e ™ x

om _ @ gedd QeomBD x€& @ ch T "eo a  9fe CTOX O
mch o  1c: d YT DUy Hadmp @

.0 ac 'EOt h e t sge o o

A,E ~ mC CA e Y

m o] e” e tm™¥tax e * e o ¥ ™ mt comtho Y X e
c(h*e*oee 9 m mt a . 3 o’o"‘”’mt* h ~ h ~ * . mo“h
h a e e c 0o TX e e o) e * e c h X " h x



i mC* e .Y
~ ~ 2 Ny . —~ —~
W ‘oha*h . e mmeﬁaz eboy*mr‘oo C(Y .0 . . ,*m *t(
h * % ot c o] h c ho h * a a e m m t a c h e . c o
. . . 9 . L2 2 A
e a e o m e gh o e e T
W o° x,(e ) m (eto“ a(to a m o e*Y_ohh(_te
c ho h * a a m c " E A m m t a e o] o] 0 C h * ¢ o e
. EO . . > . .0 . c,
0 o h a h “ e mcomo®¥eomt c o] o ~* t T 'Ee o m c
R . - . N “ . < .
m m t a h e " h x m e c T e c h
c xm e h ~ ~“e ™ m t*  ds e 'E
~ ~ ’ ) —~ 4 " e P ’ »
¢ h( X Et t( ao(e*Y *maC *e. o] X O*(mY
e""t’EY
- mtoh ( ’ o m ot —'Ee m m t a ome o e
. . O H Ce, ., . . LR S 9 . ca 2 .
o cC h ~ 0 e a m t a ™ a c h e . c e x t h e e
} c. . ) L2 . c. .9 ) <
- 0 e ¢ c ( c h m m m m t at - 0o e e
- c . c. O ) Lmt o™ e, 2
-ome o0 e o t a c ™ e h o e ’ c h o g mm o
. . . . . .Y €. T
-To m ome o - ao * m t i’ c h o ¢ mm o
. . . . - I c T
. oe @ ¢ { e mco e e ’ ot ™ 0 o *
_ c.cc, O ¢, . . R A
c ho h * a e o h t a o h e e - ao " m t
. < . * . N P - . ® -
t h Yo e
) YT
-0ome o e a a m e h o e " C 0o C h = 0o e e
. .9 . . 9 . c. . . < c
-0 h e ( h ~ -~ e . 0o c h ~ t e o c ™ a 'Yt "Ef m c
. . c, O I S § . - . Yt 'EO |
-0ome o e c h c x ¢ h ™ — e Y - —o a m m t a ~
- N . - < . R ® “ N . <
-0 h e ( h ~ —~ e . @Mt he ~“™Mzxho a e - oM * o o
. . c, O R _Mmxhdage [om~o o3
c ho h “ aaeo 0 m c YS omeo ea” ™ Tx e c co "
T T < < 1 < * - - < . — Tk K
¢ h e c m t ) 0 - ao * m t ¢ - m ot —'Ee
. e e, . . . . - A . E
“ m t o] h ~ e e m m t a
; - . 9 caT
-0ome o0 e c ho a * 0OC “mae omtc o "on0 “h.*” ¢ o e h ‘m
" . . . . . xo, e, o°c® g m
-7 o "o Qoo™ Ae tt ehoo “eeo 0 co” 90 "™ T
-c h e ¢ ¢ c ho “ a a h o ~ e Y mt h x t x h T v e e 7 Y
-t co h ’ YS c¢h a e 'Yy a T Y mo T e 'Y ¢ ho



~a t

o]

~~ . ~ r r ~ ~ ~ ~
-C 0 E o t 'Em 'Y o0 a e a' _ooca( he Ge'oo'eoe ome tm”hmcth“at. t[o)
D 4 . o~ -~ |
-.c o ho tEeoH . choe<mm S cxm_tEeo» . c h
”
‘xe_c*oe*hou e*<T
coho’”> ™™t 'E eo e t moc o "e e Y c h ™~ T 'Ee o
_oh' e* o“ . t 'E . *ao (wm“t“H <m hc(h omCt<“m"Tn om““ Y(*hz
-~ , ’ -~ L
c a 'yt ' . 01<h< X 00 <e*mT
- mc o T o] ot m a ”~ o h m e * s m e h oe
. E o, E . . . . Y m, €09 .
- mco TEo *t 'E m m t a e ) T 7Y h t T oot m
~ ~ Y e -~ r . ~~ r
-h h t . t chomh a*aa.o <rmﬂytm“”ty<(120'o
_ch*a<e Yt Eodn*Afett*dn@" e e R c o 00 Y e c*m e*
m o " “t E ¢ oc ™*me c ho h * aa T
“ < < .
- mco TE"o “t 'E mo h a e e m h “m ot - TTY e *oc m >
. - - < < < < - x
¢ U UEY
e ” . “ a mco TE"o “ e Y oa™edc lba gede@wo o m ent
- — x * - * — — * + A
e . * a e " c m ~ e Y ot T~ c ho haa 3y c¢coho”’
- — x * x * — .
_meco e e YT
e ~ a e ™ c m ™ e Y ot —™~ *° c ho h ~aa ¥ mc o
~ ao " m t Y "o * T Ee 79 c¢choge mmo T
-e ” . ~ a e ™ o tm e Y ¢ ho h ~aa ¥ mco TE"x O" m
- —o a m m t a ~ - xa®th @ mt ~ a o * ™
® - . N « N - - ® “ . “ -
- . * a e c m~e Y ot T~ 7 m t 5 c¢h —o
- — x * * N x < < - N <
0 * A othe o et h o e e a Y 0 a c ho h * aa h o " e Y
P . < * - — . x -
ol ~ i -~ ol g o~
_mh< mt“ a* Yn o a = o*“h”'t@ o) . *ot<_q)
N m o <h e*o *ch *e oteothmYomeo“e h
T ¢ ® e
“ < P
h o m m
o .hoee.
1‘[ ‘ooc<h C. Y choc<mmo“
q ~ch ™ ~ e c*a 'yt EO
ﬂ_" —o m m t a
® - < x <
f .oetho T'Ee ™y h~%ot~ M
q m t a ” x ¢ch ™ _7% eo "¢ a o " o a
€ x < - - < - * - e
1‘[ t m t o cC h ~ ¢ 0o e e m m t a
€« < * * < < - < < * < * <



’

M D me o . o c h~” ¢ oee . g m m t a W mt @ Y X hm

< s P o022 E_0° O® “toicqp Y TV emtethhgpe t oth age@d o 2 HAONC
20111 poc ™ @

T T Ee ’ 0 e~ oa " e mtx " eto m a to" ™ a a ”
¢ w < < — < . < < - < .
) ~ -~ —~ —~ . ro~ ”
o t . Ee o .o . o ; m_o o a . e Y P
= w * W ~ ~~
- .me, e e Y
w o h a h o ~ e omxy ot ¥ p * 0 : m o) e ™~ e c h ~ t
c o m - = X m "o e o 0 X m "o e o 0 'H mth a x ao X e
« — . - . . - . L “ .
e t h ~ —~ t o h co
. . 2 . .. YT
co " oto bt m Tx "t - X e 1 m a > e a ™t
. . — e — . ;.. 0 . ) .
c h o ¥ h t oe ec™h a e e a t o o a ™t a ™t m
* <  —  ex <. o % < < * < - < * 1 < —_—
<mt(mt“<eeoe x;e o) '*mc*c *e OCD
¢ h Cx TUEt ot om 0 e ’ 8 me ¢ e . o*x - 0O" m -’ o
. E . Lol Y o me, . O ¢
e"'t’EY
t o h a x 0 e Y e o X e c T
< « < “ ® . — L.
oc h ® -~ e ’ ’ mt h a x a ™ X e a exoa ™ xce h a eae e
P A . . _c, . L. o, e e
c h a e e c h e * T m AV e o~ o * a "o
S 9 . LY oLz . 9 . .
¥ xm o e o o3y - t - ’ X m 7o e o 0 'H mt h ax a?”™ c h
« - . —_ - . L « .
och N — e h ~“ teo 0 et h ~ —~ a“e” ¥ h t h



h * teo o) e t h ~ —~ c o toheoax ¥ : m c h
ome o e ~ t . ohax 7. t o h ¢ X Aym § o ha»x@ " m™
. o0 . . L. fiym@d 20 h _ T
L L ., xm7a .tm<’3 h‘*o*h ac o Y ®
a t EY
- mm — % o0 “ot e ~ ! m t h a x a X e aeo c h a [
. . . E H_ . . _c, . .. 9 L
row ’ ~ D -~ ~ ’ o~
h( t 'E - e X m o“e . H_mth(axa a(to 0 a a e
- ’*m YtE*et<'h ot ‘xe_c** aeo'*g c<h<a(ee
’) v 7| —~w 2 ’) ~ N o ~oa
.xa(t E h( t 'E ch*_ e . t‘*E a ’m<rmx*t(( S a,o'aY( e“t’
t ®oc o
r ” ~—~ ~ ~ /N o 4 r ~
ch*a<e Yt 'E lohax t(oh** c o Y Yh< (e*Ya t<(
~ P —~ Lo R &~y —~ —~ Lo R
e 90 e c o L. . o AMao" t( S ¢ o .. co
£ h a e 'Yt 'E ohax ™ t o h co vy T ThHy A c o e eYe ~ T E
mo T eo T TEe omt co 'Yy e™ 50 " e h % ot co Y ¢
xa<tEcho“0 *tE“ ;*m <e*Ym oc(h t ohoa e (0
¢t tUEY
r o~ D kol -~ ~ — -~
s O m . a a (e*(az a(to a o t( Emt“ a
LR e Y, e o h °c ., &7 _Ta och A e e Y U
a”t a”t o om__0 ., ;. .M_, 0 ¢ch Tor e YOO
" a e a co TE"o “t 'Em 'Y e 0% 90" a o — ot h * txho s
< . < < * ® x < ®
. mo " h > ~e o 7 me ¢ T e . oteom~’'ytm'’y omeo e . h = °
ﬂ <oh(a o} e(Yﬂeom ‘xe_c**
T x. o<’r‘ne"cu H mth axa @ . 90 . a . . omt to e
T ~m 7o e 'H mt h a x a X e c aeo 9 ¢ h a e e
- ® L < . — Y. . ¢ s < < <
ot -~ ~ > r L4 - ”
c 0o ao X x e . . 'h e b (o 00 *a . . omt
ﬂ\h‘"te e t h ~ — o} m 0 m t -
® x < e * PR - w
T ooh LoD e e et ® : 1hoe T o
h m h m h ~ —
ﬂuo”< 7€ o t* Lo 7€ o t e . *et(' (0]
! h ’ co oh a ~x mmm¢t ho h & " m™~ o o
T . Y Yy | K7 mm 10 . _mZ-e,
m - - h ~ x h ~
i eo e Y *t< t Y
~ -~ . ~ ~ N . r 7
M P R c o a t(a t*’<m_oax e X X w<_mt6 Y
” ~ e oo~ ~ , m - ’ . .
. el o0 o _Te Y _omd I "ol @b H@DE DI




e 7

"EHBAAOATM DD

HD . c co a ™t a ™t : m 0 a x e ~ X w mt g
ST k10 Rt T Eaydnam od
od .h ™t x h m a ™t a ™t m 0 ) e T T3 m

* J— < % ’ < J— + % <

* *

m - m e Y ‘xe C a e o ch(*he_(Z@@;mwnom¢]“haoe
nd® xhm a ™t a ™t . m 0 0 “ e @ - h mto@ oy 3 I

@® Y x"" I CfTdrTHem®d S HaAMO D

< J— *

c h a ee . g Y x - @ como” Y X "0 K TP 1 o

< < < LA * < -

® Y ""x_" Y 1ingpe ' md t 3 mbphpp P

cd x mo O P . _ e, 6 CgrOYt a“a~tTmt Tagamad o,
T O u(tho“*; s " ¢ .m _ogax Tce” ’e?:Tx(Q)‘“tq;)qq) DY
, " " oh ™t ohe c h ™ t X a c o a 7~ e m
" h o - o * e ™ a -

- h c " e o 0 t o h t m e ™ e c
" < . . 2 < . . 9 f e
a ~ e mc o e m hc h® s mec o T 'E om & ec e c o
.9 . 9 T 7Y, mee o TR om ¢ ec Y
o o h m o} c ho h * a a
_ . _°. . . @
. .me, ¢, e Y
-c h o “ h t e c h~ t m 7 e~ ) c h ao " -

P cr hdhY T art Tt 5 WA Y HIN N 03 MH sPnep “d Ee o

USRI = ()



~

t

EY

OCHOBHbIE HanpaB/1eHNA TEOPETUYECKOTO KypCa «BBepeHune B MeXaHUKY CNNOLWHbIX Cpen»;

OCHOBbI TEOPUU NEPEHOCA U3/TY4YEHUA B CNAOLWHOMU cpeae, Teopun aBuUXeHuUA BA3KOM HKNOKOCTH;

OCHOBbI ra30BoM ANHAMUKHN (COI'II'IO JlaBana, npamble N KOCble CKayKu YNJIOTHEHUA, noTepA

c o

Toe L YOT

- < *

OCHOBbI TEOPUN YNPYTOCTU, NNACTUYHOCTU U NON3YYECTH,

du3nyeckune 3akoHbl U pusmkoad ~ 1 a

m C

—~

(0]

’

e

0]

mh ° .7

@ <

OCHOBHbIE MNOHATUA, onNpeaeNeHnAa U YpaBHEHNA, UCNOJIb3yeMble NPU NOCTaHOBKE U peLlUeHUN

A

a

<

t

-

EY

o

o~

m t a 7" e

mc o "eo m h

NPUMEHATb Ha NPAKTUKE 3HaHWA, NONYYEHHbIE B pe3y/ibTaTe U3yyeHus GU3nKo2

*

*

c

—~

-H € e fm T

*

t

nony4yaTtb YNCNEHHbIE OLUEHKHN KNHOYEBDBIX XapPaKTEPUCTUK rA304NHAMUYECKUX NOTOKOB,;

Bl paccunTbiBaTh NpocTble, € ~ & h e

< <

<

0o

emt h x c

J— * % *

*

0]

YMETb HacTpamnBaTh SKCNepMMeHTanbHOE 060pyA0BaHME, MCMONb3YEMOE B 1abopaTopHbIX paboTax.

¢ —~

<

t

EY

HaBblKaMM YCBOEHUA MEXANCUUNINHAPHOW MHPOPMaLMK B 061acTu GU3UKKM TBEPOOTO TeNa,

>

*

0

m

t

z .

* * < %

‘e¥oyn “t 0

‘h 7 x

*

*

<

ce hvy mc o
< -

’

e

0

m

©

KY/NIbTYPOWM NOCTAaHOBKMU U MaTEMATUUYECKOTO MOAENPOBaHNA GU3NYECKMX 3aZa4 B JaHHON

c h

<

a

<

t

e o o T mt T

© *

3KCMepMMEHTaIbHbIMU HaBblIKaMWN U3MEPEHUA Pe3y/IbTaTOB AJ/1a onpeae/ieHMA NapameTpoB

= =4 —a -

Y T t h ™ txh~

ao m h s

. . ®

a 0o ac 'EQOt h e

h > * e o 7 me ¢
h e t ac h ™
- ~ e m —

< < < * < | -

- e “ h ~ t h
1 < * < O —_— <

e h ’ a o

oteom ytm "y

om®eo e

. o
A

h

h
o * h
b t
X m t

r”

'S



M D _oh 'y co h~e -eo0o o m 7oy w'(_mtg Y ox ;o ® co
Co T'Ec  h ot " T-00c'Yem 6@ oTOPOY "~ xT_1T"MIM Mdbrn @

H® _h _ 7" "e”y ~ o ~0y " e”a " @ _mt@& Y | H ;o
sPh™aor 5 ; @7 @ ¢ kIR YO T x I mnomdithm @

od _h "**e*'yt*'o“*qy’*g)epa*y_”’wx ;d)('iQmCtOGmoY:"“(H*";"\
s¥h~aor 5 : @ 3 ¢ kI Yo T x'Povmdmdthm D

ne® ~_oh t . o om_ "~y " @ mtg Y Mn t o® @ ¢
-o@a®h™* o ~e Y omg@ " h* g K ~d 1o .,~e” x5
T 5 . ®X P8 h ot PFW P YT patt T t Y MPYOE Myy:
po fo0Te T 7 T _oemt o 70T @ T8 LYedx T T
o*h~ o "r7-Y T @ ¢m¥Yhidotr §riEn Hado O

, ™ 0o h ™t ohe c h ™ t X a c o a 2~ e mc o '
@ — . — ‘ . ‘
t h * o o ® o h a h x a o o t —
— ® m @ c T e
. E .me, . Y
~'EO X hm™ Y Y tmy - h c e X T8 o} ch™t toh m
< — < — < < * < 1 < * < = —_— % 1 <
e ~ 0 o T mt a ~ e mc o " e m h ® R m
L0 . .9 R 9 . Yo,
mo o t t mt x 0" o o h m o c ho h ~“ a a
. 0T _ . _°. . . @
. .me, ¢, e Y
h o % h t e c h ~ t m 7 e” ) c h ao " ~ ho
[ * < < * < _ % 1 < * - _ e * < * -
c ™ h ™ a t ho (0
¢ h Tx TUEt %t om o e Y ° mgeg ¢ T e . oFx - 0O" m-Yy "o

e "t EY
OCHOBHbIE HanpaB/1eHNA TEOPETUYHECKOTO KypCa «BBepeHue B MeXaHUKY CNNOLWHbIX Cpen»;

OCHOBbI TEOPUN YNPYTOCTU, NNACTUHHOCTU N NON3YYHECTH,



Bl pu3nyeckue 3aKoHbl U pusmkod ~ t a7t ;. m aoMed 3 dc'M™e Yy m

mc o "eo m h LT

@ <

OCHOBHbIE NOHATHA, onpeaeneHna N ypaBHeHNA, UCNOJ1b3yemble NPU NOCTaHOBKE M peLUeHUn

s o ¥ T mt a 9" e m c 0 e o m h )

1 - * < *

~a t 'EY

<

NPUMEHATb Ha NPAKTUKE 3HAHUA, NOJIYYEHHbIE B PE3Y/IbTAaTE U3yYeHusa . 2

a~ —~

m e c -H € e fim mT
nosly4aTtb YNC/NIEHHbIE OLUEHKU K/TIOYEBDLIX XapPaKTEPUCTUK;
pacCunTbiBaTb NPOCTbIE UHKEHEPHbIE KOHCTPYKUMUN U UX 3/1IEMEHTbLI Ha NMPOYHOCTb;

YMETb HaCTpaMBaTb IKCNEPMMEHTaIbHOEe 060pyA0BaHME, UCNOb3YEMOE B N1abopaTopHbIX pabot

¢ UEY

HaBblKaMM YCBOEHUA MEXAUCUMUNIMHAPHOW MHbOPMauumn B 06nacTn GU3MKK TBEPAOIO TeNa,

a t o " o h ’ e ,Y.,..f.-.._.l_

< - < < * 1

Kyanypoﬁ NOCTAHOBKN U MAaTEMATUYECKOTO MOAENNPOBAHUA ¢M3MHECKMX 3a4a4y B ,Cl,aHHOﬁ

c h " a t eo o ¥ T mt T
[ 3KCNePMMEHTaNbHBIMM HaBblkamn MamepeH, Y h ~ ~x T'Et "t o 7 7'y o c h
X ~ ao m h B«

* ’ < @ <

HaBblkaMM KOMNbIOTEPHOM 06PabOTKM 3KCNEPUMEHTA/IbHBIX PE3YNIbTATOB.

. mo'(h”‘e*’O'*mC*c"‘*e. oteom'th’Yomeo“e
ﬂet<h’e<“ . *mt<a b <ha
ﬂet<h’e<“ . *mt<a cpl_”‘a b
ﬂAmto ’*“oem<tm’gpmt<h’
ﬂuo"x,(mt'E a‘“t(hw‘""o ()
ﬂhch<"("(e*( ch("("‘“ cho1eomt* 3 ““e*’o
ﬂLCh< ("(e*( a(o"e*,(m .9 2% h _t‘h*mt*
ﬂLct*,<m*m a<to . a(h(e*'Ye”‘ch'y’<e*m
T T T T,

MPd 2~ e £ ™ t ;<enm_o*<lmrmh6<”y X "¢ como

LA

S0 ofh* oo Te vy e " x 1_0gedd ¢ 0 phayde &, F

<t

m Cc X
()
‘ ':A,Y
Tom [0}

20



a ™t h ~ o "y mit @ Y 'x°;q)z'ec h ~

— <

h ™t ohe . c h~ t X a c o : -om o]
® —_— % — C % * 1 < —_— ©
0 t o h t m e ™ e c o
- 0 < < * 1 < *0 * @ *
e m h ® m 0 a "™ c T "e
9 . . - AL R c._5 .
X 0O o - h m o] c ho h * a a
o" .. _ . _°. . . @
e .Y
h ~ t : m 57 e~ 0 c h ao " ~ ho
c *h™a t ho 5 ¢ *h™a t ho c a (0]
m o e Y TTo M ¢ c T e o % x 0" m
Lo Le LY e m e, . S O Y
m —~ . e . oc h ~ Ae ’
. e e e e 2 .09 R 22
e YS omeo e c ot - o e
*,e 9 ch*_ e 9 ,T
Tmt-*m ™ e ’ ao * - t e > ® |
*7<u—«<*Y* < * < 1 < * * —_—
~ ot - m o ¥ t o “cc ™ h=~t~ a -
.9 A, _ . .9
~ ot m ) 0 0o ¢ m "~ e . ® ’ e ¢ -
LN . LY e Y
m *cod . a” WWY*"H 'Eé oe o0’ t h ™~ -
L 82 BYTHTE Y

-
*
*

*




- - -~ —
x,<toa 'h e*,e 9 . e : Ee 9 X m o“*wT
- ohax ™ ho “t 'E a ™t a “ t m ao ” - h “mma™® t h
. * - < * 1 < * < < *
- ao ” m t X 0" co " ao-” - m™aomt o 'Yyt ~'Ee o
. . - X0, 0 L. 2 yo . E
-c h a e 'Yt t o h t m a ™t h o “ e ™ X
¢ YUE . L - AL — .
~ ~~ - 14 r ~ D ~ ~ N
h *“et.o( a h< (e*Yt*c*,e o) ,Z e X *ho
-co T'E"o “t 'Em 'Y ome o e o " oco Te t " 'Ee o ~ ot h
('\AW’-‘ t o
U EY
” - —_ , . . ,
-e . a* . c o e(e*Y o *’(m .0 H_mc(h'a(eto“
~ ~ r ~ . — -~
-c h . a a* c omt eoﬂ X *0 CTHin'l(i h *ea*(\e t.* m ,c(qmm_o('
0 ¢ e 0 c o Tx - e e h X T'Et * t o
C< —_ @ 1 < 2 < E "T
e ™ * a h * % ot m m o h a e e o a h t " 'Ee o
— . - P P w « < « P w
-0me o e a c h e @ ¢~ a - t oa™t e 0o ac 'EQOt
e oha®™gg T
-m t ao e e omto’ ™'Y o7e oea h e c ho mm o a
. . . . Yo' Ty ore oea  hoe c. .. .
~ % ~ ’ ’ . ~ —
h xh tEmYﬁ o *’(m .0 choe(mm o) X ‘ohax .
a 2~ e mc To "e 9 mh T
-0ome o e a 'H’“a et * a t e * oOCcC "meom:t c h
mm — % o ~ e
. . . L. @
mo * h >~ e ( ® m e c T e . oteom " 'Ytm "’ ome o e h ~
. . O .me, . Y Y . .
=o0oe "o a to® ¢ T"mm T @ o e .
1 . . . P oo Y
q "mm — %o ~ e o e T > ® omt
p “ P — — P . — . “
t o " e h* ¢ x % ™" h e . mot M€ ¢
T . C B e.x . 9! €, .
Ll "mm %o e m th 5 " hx o ee o0 oc o tro ™~
< “ . e o e . < - R . —
1 t h x t xh™” x"." kteo o %ot ~ e c T e~ h~ coto
€« _— * - < — *  x * *
c h ® ~ e h a h T om™ & * t —
T . A UL L AT =
staom “h exox a e ™ m * ‘Hh = E ™~ a “/m ~o t h x ¥~
1 s e Y m> H o I L ®
i Yot ~ e c T mt ® 0.t m o & @ - X o] a
. ¢ — P . —_— “ — .
"mm ™ "o ~ e t xm Y * 0 ed @ o0 mt h x
« “ . < - P ® @ .
f 17 ho-w e a m "~ W x'nftto TEe oo mt 'E e Yooox Ht ot
* * * 1 < — < o 1TFTER e 1 < o) < *
Ll "mm — %o e —™ a e heo o} c o h * e e o 0 m
"oc¢c ™ ho m o 0 a h t ~°Y m ohomt (0))
” a h e omh " e e e . c x TFEm ¥ ¢ oee . * h
1 AL . . 2 . E c, 2 9
t aho ™ e a o a t h ™~ comto 'Yeeo t ac h ™ t x h
< . < w P .
e h ~ ’ e ot ac h ™t x heo c a H t
T 1.¢e. e, Y e " _ . . . H .
f "mm ™ "o “ e ~ ao " m t Y oe g eth h o ~
« “ . < - . ¢ @ - — < . -

h



,

ﬂ ” a h e t a c h ™~ t x
c o "o’ t " 'Ee o m m t
ﬂ"mm’\ o e h*m¢cho
ﬂ"mm’\"o e h ’ a o
ﬂ“ m c h et T'Ee o
me o e~y T ot h ~txh> Y
1. ,oh vt 5 om_"NY 0,
_ 0 a o ¥ h~ ) ~ e Y om @
T5'< . (O] 'FB—“h“
H® - o 0 0 h =
c h h~*%* ¢pJo " oc hpx " e . Y
o® L L
x,<'q)com0'*< 'Y"x o
L,Mmethipd Y T T XT_TCy md®y p P
|'|CD & Xhm . w
cL. L. X D4 DT OB ¢t OC W
qu ._.h, et e oy '.,.onm,Y

h . toy’ —~. 9 - mt ec Y t™o "hoc
a . bH®
mt h ™ e e Y : X o] -9 o] e O

.7 . ™ T Yo “ParticlmageVelocimetry ™

mm ™ "ol e Toh® @xmto - om
< < )

< < o * © * -

@ mt g Y mn t o & c Y

-

h * ¢ K ~&® 1 ."e ™ "x

< < * %

ot @F W @ Yh T ¥ da ~ t § 2003 2006ty 0 E ™y

*

ThYT T _mt §3Y @ @Ee com

T"fFéc ™MP_t 3T HaAnd P

@ ..Mt B8 Y M t h dYoY

<

K »® 10 ."e "4 35 ]00Ld .

mt g Y p td® & o Y 7

PR— -

" a 2006, 2003 cHootn A @

B e ™ a - d)’ mt g Y H -

* * PR— -

o5 ; . ®" dX ¢ kI Yo T x'dendmdipm D

L_Tr ey o Y d Teday Y oy, Mo g owe 7
o5 ;  ®° dI ¢ K IR YO x"Fomdmdiphm D

9™ e - ’ B omt .o "y mt g -Yo & ; * e 8
o TE7-Y ., T @ MY hib ot YrEn Hd o @

o h Y ¢ o h ~ e ce o ) m "o Y @ mt g Y @O * @ co
ht* T co” h1%6d L ®OY . 0" xg YeMEM_mgdr n OP
” e ey ~ 7 * h "~
® me ¢ T e Y
oa ~ e m % a *t " "e eMmo om0 * h o co " oto



c ) h ) a ) e e o0 . o 3 X h . e ) e . a t ] a t o m o . . X . S .
a .9 e X . s> t . o h . t L <omc_toma ) Ee 0_*02 xac(ht o] owe . Y . h
= ™ -~ ~ -~ m C C ~ e Y

LA * * *

ano6peTeHme cnywaTtenamm TeopeTUYeCKUX 3HaHUI U NPaKTUYECKNX YMeHMVI 1N HaBbIKOB B

o T mt a ™ th - e o - *h .3 ot o h ~ e e . 9 ¢hom

* * 1 o T < < * % * < ®

noAroToBKa cnyu.laTeneﬁ K U3Y4YEHUIO CMEXKHbIX MaTEMATUYECKNX AUCLUNNJINH,

npuobpeTeHne HAaBbIKOB B MPUMEHEHUN METOL0B aHA/IMTUYECKOM B GU3MKE U ApYTUX

~ . -~ ~~~ ~
(mt(mtﬂ<eeoe x e .9 . me, ¢ . ® 27 ®d
— 7 -~ r - ~— ~ LA 7 N r -
9 h< X Et t< om“0<e*Y *mc*c *e o] X O*<mY o]
e"‘t’EY

@ Teopembl oM m t a o) e e . 59 x/M7T e e . tho &€ o "hFa * S ¢
.h ™ a h* s o™ * h ’ e m mt a . — e e . 9 x h ~ e e

OCHOBHble OnpeaeneHns U TeoOPeMbl O IMHENHbIX NPOCTPAHCTBAX U NOANPOCTPAHCTBAX, O

~ e e . g oto*h~> e Yo T e e . g chomth®emt T
Oﬂpe,CI,EHEHM'Y . ome o0 . e . ; m . (o] . m t . - mo ¥mt L e e . 9 o _t o ho
2% h ~ t h m t : m 0 0 aeo o " e~ T

npuBeAeHMe KBagpaTUYHOM GOPMbI K KAHOHUYECKOMY BUAY, 3aKOH UHEPLUUN, KpUTEPUT

~E mth™ T

€ x - <

B KOOPAMHATHYIO 3aMUCb CKANAPHOTO NPOU3BEAEHNA, OCHOBHbIE cBOMCTBacaM® M © ¢ h 'Y’ ee .0

<

c h o~ h™ "o " e T

< - * o

a 9™ e s ot o h t : m 0 : a to"o oct a "~
~a t EY
NPOM3BOANTL MaTPUUHbIE BbIYMCNEHMA, HAXOAMTb 06paTHYI0 MaTpuy, Bblumcn' Yt 'E ° t ha e™e

< < *

HaxXo4uTb YNC/IEHHOE peLlleHne CUCTembl JIMHENHbIX ypaBHeHMﬁ. HaXxo4auTb COBCTBEHHbIE 3HAaYEHUA

mo “ mt e e . t o h . -~ e e . 9 c h o*h™ "o “ e s

* - < < P — * < o < - * o



~

m

a omo c h

Y’ e eo o]

< +

e ™ 9o ° t 'E o

O'E'hm.o ~ a

*

h 't oeohahho “ e e

R * - -

YT

onepupoBaTb C 3/ieMEHTAMU U NOHATUAMMU JINHENHOTO NPOCTPaHCTBA, BK/1KOYAA OCHOBHbIE TUMbI

~

-

¢ —~

*

m

<

*

t

aomt Y —

EY

e . 0o C h * t o

O6LIJ,MMM NOHATUAMMW U ONpefeieHNAMM, CBA3AHHbIMK C maTp, ; € ©

h ..y % 7 e e

@ o< @

reoMeTpUUYECKON MHTepnpeTaumen CUCTEM IMHENHbIX YPaBHEHUIN U UX PELLUeHUN;

NOHATUAMM IMHEMHOTO NPOCTPAHCTBA, MAaTPUUYHOM 3aNUCbIO MOANPOCTPAHCTB U OTOBPaKeHU;

BeAEHUAMU O NPUMEHEHUNAX CNEKTPA/IbHbLIX 3a4au,

NPUMEHEHUAMM KBaZpaTUYHbIX GOPM B rec?

t h “ e

< * % *

NOHATUAMMU CONPAXXEHHOTO U OPTOrOHAa/IbHOIO ﬂpEO6pa3OBaHMﬂ;

NPUMEHEHUAMU EBKNIMA0BOM METPUKM B 33ia4ax reOMETPUU U aHan3a, Pa3INyHbIMU

* 1 © < —

YMEHMEeM No/1b30BaTbCA HE0bX0ANMMON NUTepaTypon ana peweHn’Y

)

-

= =4 -4 —a —a -9

s @

r”

r”

T

S e

1 ®

m T

A~

-aoe

-

e o
* - © )
e o - m
m
o] c ho
<
< -
e -
o] o] c ho
e o c ho

L
oo“” hT "o
m:cod qy_“ *o”
Yoo
oo ¥ hT" "o

a

-~ e . ot eom”’

a -~ e e
* < O

“ e mt o]
aomt -~ e
m aaacnmbmth™®e
h * emt o]
h * e mt o]

o] 0 a t h

xhm™ o

* J—

N e Ao
t h Eeom .
s co . e e o
) - <
thYomeoﬁe.( h
x h ~ e e

e 0 a chomth®™emt

" @z MY h @ a”t TTOMHHMAY S HANg o



2. . 7 ®d3x mmicd @ 0" TTOC dDEHEHR AT DD
no v __€_ __ com _”‘oew"‘ ’\H<toa . t h ) . "“* e
apto” @ mo P DT ook o*p T “eg Y
Y THcHA D ]
p ® e':"ohe*_ .t co “ e~ . m_ o
x(_’\(a*'<“”‘z s TP u(tho S
T:® Y ~"Tis't.i'dhecImunam @
(3‘e* a “o <mmt“*'y
JTE T me. e T ey
om o e mtx“<et*anmum0”y<emem5§
SR
L T me T ey
_ch*o'“h<t<e*< mtx°<et"'a* t<oh<t*
‘““_toho“ co"“ho”z 2.a 2 h
<h o%h 't e  mtx" et™d " a0 .39
_o_”"’”e*< _oemx"'Et’“c*m m x°<et”'a
H_mec h oa e t © T Ee 2 . mm "( ® e 3
¢ h< x’“’Et”"t< om~o<e*'y° c c’“*e
e "t EY
omeo e . coe'Yt*’Y* och< <’“<e*'Y
;h . . ’”“me o) m*tx”' c. . Q[hot(.;*:j"e’BEe< e %
__"\"mm*‘*_‘“c*’o* eoa‘e_"\"txhx om
__h*t‘h** ’ocxmt*ao'o “o'ﬁrzgrptg’:
omeo e ) . *0’“0'*’<m . . +*o"‘
. t h a e h o ~ e e h 'Yt e omt e

c o h

-~

9 e ¥ e
e o e e 9 - ~
e o mye ch © 7
h o ® e m
. e < P
—~ m ot - t
~ g ol r -
x o" . . my 0
~* m t mt o
* * ’




= =4 48 —a -8 -

= =4 - —a -8

= =4 =4 -8 8 48 8 -8 _a _9a _a -9 -2 -2

r

<

-

9 - t o ho (0}
t o 0 @ e X m t c te eooc ¥ meeeo .m 0 ec*h™ Oh'Po".cq.
. E c. ¢ _ . .9 . gm o co’i ohPe.e9. o 3
T
'E ¢ homt ’ a ™ a ™t oom ao " - c ho ¢
o) c ho ¢ m m o (0)
EY
a om 0 e ¢ Yo TE’ o o o * a ~ e o h -
Looey E , A, . e, . T
~ ~ <~ ~ D ~ ~
a comt_*ramo:“«_*t? 5En?,e93 : . e *t*,(m
¢ ~ e o ¥ ™" mt oc*“me choge mmo
I A . 9 €. .
h”"e*’o”*me*c’“*e oteom’ytm'y omeo e . h = °
o e c o e 'Yt 'YS o ch - ~ e Y Mo Y “ e
L B 7 T ~ tOhO »
6 ., o |7 _ . e P
LM, emec L@
~ e t - h a et o
. . R . . . @
* h o ~ e chog mmo a t ™~ %o 7 a ™ coh™> 10O
~ e h e o o acx T'Em~™ " e - h o e e h
. — SN . . E ® C. . . M
h o a ® “ tomtha.o e ” e * h o ~ e coh™">"~ 10O
e ® > L&, T, . . O
'E m oo " e 53 h ™~ ~ "o 5 o*h~ x O gm Y com
h > ® e ~ to
- oa m ome o0 c ™t ™ To — ot
0 M. . Ce e — ., @
c h ® ~ e coh ™ 0" - t oah o a - m
R o .o |7 _ 2.0 .
o _aaxeo o'**cp . L to e R . 'xaoh Ee .
0 o o e c h e om m o h o
. Ce ) Lo 2 S .
0 t o m o o X t ® e ¢ oc ™ me
. L L. P A P 9
e to o h ~ e a” o
0 h ~ ~° “ e o0Oeeo * )
® m t 0 e e ¥ A ¢ oeh ~ 0" - t oho
- 53, ¢o¢e o, o |7 _ . @
o s - t o h a . m - -
(OXN _ 20,2, 5. .9 . L. @
" 0o e e coh ™ e ’
., C, . 8L YO
e T a c h o e 0oe e * % o0 T e
* < < LI * l(_C'K 0 < = *
a ™t - m ao " - "He a h “mochomt h ™ ¢
< * 1 < * < < * * < * *
t h h o h a o
R @ - t oh “hh e™o tah *~ ™ae .o e
o .. .7 _ . .- o 9 ® . .
~ e ’ H™ t h - m a t o 0o a
8L Y HoL . _ ®
¥ 00 "o m “mec t o - " m t ¢ H t h
. . A . - .. Y H
a m c oh ™ e 4
. LYo
oa ™t h ~ 7. 5 e ™eot ge o "o coom *hom 5
(t"‘eeo( .o '(ﬁoth*< c o he”.” g '@"‘Htg”"le”’_“t(pho“
® m t ¢ X - e ~ o h ~ e ©a - —o -
- P A . . ;o ..



me o e ™y T ot h *txh™ Yy

MDd s d . e e ° h o me o * 0 5 a o tod "y Pt

HO X s htm@ Jd xh 5 | d .EO ™MD P _

_ Tt it TEmMt o gt hadafmpywed [ @ 6. p

o® o To ¥ to@ 90Oy cé6” A " " _e¢... SO O

(.7 ,€, 8" nd mMppT &

ne ~® .x h'yo o _~° "¢ oee~y * o 6.0

{ a"t 7T tnd® HAANnO®

5¢o ee™ 'Y to m o "o YS h ™7 o~ o "o Y a ®

X e e - opp” Pt TEMt o g 0o Tetqnd HAANOD

chP " .o - " e S ~ o o Tx a m o d Co ee” 'Y to

7 a : m ) o o h x> Y a d® ™ "a’“t; m'Em t o- s "°

oL tm_e 0 00T G ® a0 e 00 mMpypod

TP eq) oa™eo Zx o o : m 0 ® m t * h

1991.

ye 1., -dp™HHEOPA®AGMeomt E b .7 e . g o m ot

m tx* g o h a ecZQ)Yo’th"" et CYOPEMt ) mt~e "

hP 1. . -hpHHPN®AamMeomt E  h .7 e g om ot

~ me 93 co’ ~"ho ® PPy JammEve > th typ omm

Maoa® .o0ac t notm™xe ** ““hhmt to eme .h 5 € x "0 cC “meomt
9™ e - mc o e 5 mh Y h o -

/\yE’.‘ mC c/‘\e Y

- 0 h a h o e o o] 9 e ™ e c o a n" e m c

® me ¢ e” g m t m t eoehocae *hxo - €0e O c mam ™ T Yy vt

mc omo e omt c h a e 'Yt 'E e " e Y e~ c h "~ t (0]

=m’-‘m; ~ mC C/-\e Y

St E mt o x T et ™ a o o e ™ e Y o T" mt a




e ¥ x - t 'E mt x °© eto e ™ c h a h ~ 9 et . 9 mtho t

m&omt o Yt( Ee o e R '*ho“ t '/E c o x;(ee.( h( X Et
9 h( X Et t( omho<e* Y *me*c *e. o x - O"*(mY o]
e "t EY

bYyHAAMEHTANbHbIE MOHATUA, 3aKOHbI, TEOPUM COBPEMEHHOMN MEXAaHUKMY;
NOPAAKM YNCNEHHBIX BEJIMYMH, XapaKTepHble 418 Pa3/IMYHbIX Pa3AeNloB MexaHukn' .~ _ 0 m t

“ T

COBpPEMEHHbIE I'Ip06l'IeMbI MeXaHUKU CNAOLWHbIX Cpea.

~a t 'EY

<

no/1b30BaTbCA CBOMMMU 3HAHUAMU ONA pelleHnA CbYHp,aMEHTaI'IbeIX M NPUKNagHbIX 3a4a4 U

t ge o o . m o) S

< T x 1 < * 1

[enaTtb NPaBU/IbHbIE BbIBOAbI U3 CONOCTABEHUA PE3Y/IbTAaTOB TEOPUUN U IKCNEPUMEHTA];

@ih o o7 t 'E : m T ee . o g e c o coh Y X - €

* T < < < * —_ < * 1 %

BUAETb B TEXHNYECKUX 3ada4aX d)MSMLIECKOE coaeprKaHue,

OoCBanBaTb HOBblIE NpeaAMETHbIE oﬁnacm, TeopeTn4YeCkmne noaxoabl U aKCNepUMeHTa/ibHble

a t o° T
B nony4yaTb HauyylINe 3HAYEHUA U3MEPAEMbIX BEJIMYMH U NpaBuabHooy, ¢ ¢t 'E mt ¢ e 'E 9
“omto heomt T

- < *

3¢ dEKTUBHO MCNONb30BaTb MUHPOPMALIMOHHBIE TEXHONOTUM U KOMMBIOTEPHYIO TEXHUKY AN

T omt ’ e Y € 0% 90" a . g t oh t -oom 3 ¢ h —~* " e

* < * < * < < * LAY

¢t UEY

<

HaBblKamMM 0CBOEHUs 60/1bLWOro 06bema UHGopPMaLMu;
HaBblkamu camoctosaTesbHg, h ™ "o t . T
KY/NIbTYPOW MOCTAHOBKM M MOAENMNPOBAHMA GpU3NYECKMX 3aaY;

HaBblKaMu FpaMOTHOﬁ 06p360TKM pe3ynbTaTtoB OnbiTa 1 CONOCTaB/1€HNA C TEOPETUHECKMMU

T ee .a T

*

HpaKTMKOVI nccnegoBaHUA U peleHna TeopeTUdeCKMX 1 NpUuKNagHbixX 3aaaud.



. mo * h > ~ e Do T emmp 'Yt M Ye o me o e h ~ hm=~ Yy
i se ™ T h =~ a h e omt
ﬂ qn<.<e* - (-(-(D I....‘k< MOChom €« € <0h*'Y
1'|' “I‘,Y. m'Y -~ omtrE
1-|- > am am IY b -~ omtlE
« * < —_
ﬂAmto : omt 'E t : e (0)) xh*x 7™ eteomt E
ﬂ me o0 a 7™ e e ™ m * e eo c o h mt o m h ®
me o ey T ot h* t x h ™
MD - I c o "ho™ 'Hh o a 3~ e Y mt g Y o (
eg:(t(h*cpr'@(m CPT'X:e.§13+¢1\° -:;C@(hf*qbzxﬂﬂnp " P
H & 7™ e “ mc To ‘eo m h : "y mt 8t 3¥ 'dfxq;Z':“qmcx:I'om
"¢ P Y "TxT_pgox mdbrc @
o . e e e ~ e e o Te . Y mt g Y @ C
Co @ _"h eo T T £0 N T O gHDMADOT BT Tt @
n o o h t coom Y Thgay ox*e *® c@momt g Y Y4 ;xqjo’
. UTET T SO 0o 1B cO0T Iyt pniC hYDS O "actEqp Y IO M
pyo m ®
p ® ! o h t : m oy " ho a 7™ e - "y mt e Y H ;cp’
., A . r"q:EZC q) (o] ) T c OT"\ 4_<h <*':~.¢) qj,z(bc S( @A- h *'oYH'(_qf:,*Ya GJ‘D 6\*¢)t 5 A
ITHT MmO
7™ e - c o e 59 mh Y a 7™ e t h ® o 0
~E ° m e c T e Y
om o] e mt x ° t ™ a a ™t a ™t : tm eo " ooh e™oc co"h"mt;" -
otoho c h "mt ™ ~ry ot mo ¥ o {a ™t a ™t : m A
-0 -~ " e ome o e a co” g0 " ™a S c¢coe "yt Ya com
h ~ e e S comt ~eo 0 - a to" o o) mm —



T % *mC*C *e
L S mt x et ™ a o o e “ e ’ o T mt a e
E . . R . .9 .
~ | kol -~ -~ ~ D -~ ~
-e x1*tEmtx (eton e ch*a(h 9 . : 7 m aomt
h X TUEt %ot m - " “t eo 0oc m Sl -

. E © L. . C—. . . E ec. .
oc*m e*Y~ h a o) a(o e* . to’(_T
- mco TE"o “tE oe t e x ¥ T Ee co” 50 ° o c m ™~ e O t
m c m o] o] 0 "omt ™*to e o m o0 ' e o o | a ™t a ™t

<C* o1 < —_— 1 O* 1 1 U < *
Py . - — — ”
t< e o heo ) *m X *m ) e o ot @_‘(p oomhe .0 “he ) H,(e . 0; *he e . oe

~ -~ T e

: mt e 9 cho* ho e 73 H (a(et t(oh** 'hxcc . ‘x

~ ~ 12 ol ~ g " gy ol ’ 2
¢ h( X Et t( om~o(e*Y *maC *e o] X O*(mY o]
e"’t’EY
-0 ¢c h B — e YS ma .m T m ) m t - ome o e . 5§ "7TT e
-0 ¢c h B — e ma .m ™ c¢coe 'Yt Y mc To "eo o t —* 3y m g
c 0 e 'Vt a e t o X m "o ’ c h oto
Yt . e . .9 .. o2 BN 92 . —

o - - tm ’ m - ® *t e a

_ . Yo oL, . R T
m a m ™ ¢coe 'Yt o e xh* ¢gYY me 70 "xh” ¢ ty 7T oyt m tm
o c m "~ e T
C 0 e 'Yt h = ~° e t ™ t h*em oha"~ 0 h ~ ~o e

Yt oo, . . e, . 2 ., e
® oha®g t e o h ™ c o ohot ™ gc o T'Yh e o h =~ ~o
m a m ™ ¢coe 'Yt Y ¢chomth™emt e eo o ¢ m = e co 7

. e « . < ¢
chomth™emt e e a otm t e a 0o cC m ™ e Ya s t o a
- < * T < * * * -
m ’ 0" x chomth™emt e e X a ™t h T Ee x| At

Y . (@] (@] L. o . . . E O ot «
mooteo e a > x chomth™emt e e a otm, t e a
- o e m o h * e e M fa "M m-.e X h ~ e e . h > 0"

— 2 ey Mie AL PR 2 o, .
® h e ~* T 'Ee o o h a

LoLoM e, Ee o, | o T
.ome o oco ™ “ 0" S cOmh% 7t tooh (o e ™ c h Yy e mc 7«

- . . < ® < < P * < + @ -

x e "™ ™ a et ™ T'Ee x O t o h a x .0 7 0 mx m t 0 * e t
. « < < * < - - x x <
e ™ c h vy’ e “ t ho 7.x tg ~o tm t eo o] o cC m ™ e Y m ’ ’

Yo o.oe . T, _etm . . . Yo 2 Y E

o ™ a T X mo ¥ o s et h ~ 7 Ee —o ~ T Ee x h *



'He h ~ chomth™emt eeoa y t~ otm - t e

< r o - — . . < —_ . - v .
e “ch y . e . .0 '* T
0 ~ '*< ch*ec*c t<oh** och<”<""Y'o'* 79 mMooteo '<e*en
a”"t(h*”“"‘”' . ‘xe_c*oe”'""‘ ot_"‘*_”" (’)ﬂ h"’”"'o'<'o -
ch(" mtoh" 'h”‘"*<et"‘ th”‘emloha”“c**oz _’\”’mm*l*_
h =~ _eoc h = . e o'y t’\” 2_“( C'GDYOEEOYE 0 a ™t ) h - "’Y"“”’_o . "‘* 8 _om [0} . S
e(’“*e)((ccub&'o'o a”‘t<h*”’“”’z_ohh<_te.( *e_h<a<et”"
0ch<"( ’“'YO'* . mo oteo ’(e* Y T Y xchx' ) a ™t (h*””'“o“
“(m’Ea”’ ,"‘mteo'o m"“xo;"'(’Ye *’“uec()"l‘f*w”‘tc‘c*)hrp?oxehx'omt
X h ™~ e e .t o"_”"m"”"E<0x h ~ _e e - "‘YN_*_O’M e’**’Y" "b*methl'gz c hom
.. m_o _a t h L . t L. e YT
X h ™~ e e ® o ’ e Y xc¢ h x .. 0 t -3 ) ’\* e . * h . - c.
e ch vy e ya 6_h ™" 7"x -€to a”ma 9" e )3 o ¥ "x O t _oh
h"'mchomth”e<e*'Y co"'Yh* o“"'ee 79 ¢ Tom .9 No"‘e a ™ -
X m o L m x '( mt o ~ e . Y _ o e t h .0 ¢co ~yh ) - e, . s
_och(*(’\(e*( . _h*t<ha,;,*..xmmbm ;rrloﬂmmct;YeK*e ’(Yxlm"t“oeo“(r
x chx o ‘"("‘_om e ™ cromot S hme ¢ Zo':“’x'ot<oh<a
s**a’cmé**“<hm*"’Eeo< e<o~30A*ao< xm’“o“*< xmto .o
. DX 0 cot h . xcmht*o L2 ‘“*t”o;m<tm* om'toh keq(g’ﬁ'*oe <mmte(oh e YT
“a t EY
< h=~  TEeo “c m T UE ch o *h~ o "t E "7 Fhe
“_"'O,‘" 'O'* . ) (_tohe . o "* N . t . e o h e . L "* :
t e oho ¥ -t O%® g et. ~mOotee. ey a T ox t e o h
e ™ g0 CUE h =~ * et s ° o h . e e, . . h ot oh t e o h
xe e, . c o t . o heoax “ h oxa e t x T
_e*oo**t'E c o " % " ee o0 ax " oex "~*’(e*’y _oe e .
® Lo h a~ C*hooete’”oe* 0o e e ) L "‘* ;e S c¢co TE"o . “t 'Em Y x h ~ .
m X " Yo e ™ go ® U E co Y e _h La et “ T'Ee . 5 ma . " e
. e h La e t® T'Ee . o9 7 .0 h a~ e, . T
-0 ¢ch ° . Yt EX Y. ’“'Y‘ tm "y ’“* h = eo ,amet. ae moo hm™t oe'Yec*h‘ Y’
~ " " ee .a X e ”ch Yy ) e X Ya X X X e ) a ™~ t Lo m X a . m . Y o'Ya
-0 c h . ® . ~Yt ES Y. ’“’Y( tm "y "\* o L " oao e xmto - .a



c h a ™t : m o m t h > e 'y m ’ m t o - h c " ee a
” - ) , — i P ” s
c h(taho“ mt(h YS ) o m *a O <'o e c h 'y )
e( *e{(gba'o'o _oe T
¢ U EY
” ” - , — - A - - o~
-e oo a* m aomt o Yt( Ee o h ot m a t(h* a
~ > —~
tea it .me, e T
-t h a e o 7o ® m ¢ c "¢ e ©"m o 0 "am™tt a ™t m-c m
< * t  x < o * * < * x l— —_— et * < < * 1 < —_—
, Tme A2 o€ _om_o o mo~ —h e, YT
mt e " " ht e a t o® ™ a m ™ o e Y - o h
* < * * < - * 1
— i , " ,
Ho e . xmt0m1* omt* momt Ye*m h Heo~<m* Y x c h x
. mo * h > * e O t'e ommg'Ytcm™Y eo.m eoo e h ~ ® - x hm= vy
1‘[ ! e o heo : m " e * m ooh " et eoa
T - e a ™~ t - c 7o "eo m h ® (0]
ﬂ c h 'y <e* Y ) m c o] e mh( 27 ®
v W r -~ N N/ e r -~
ﬂ i Y t<oh* Y och< YO ) mo ot eo <e*m a t<
. > -
T . 26w _ 7 T _omt o
~ ~~ kol ~ r
T chxt'(*( c h _oe e 9 . ‘oha c. Yoo ‘ohh(_t
a ™ o ~ac ™ tx* )
ﬂ mtom;*“omt E h “eo"<me 9 momt o Ye*m xchx'*
Lmeoﬂe Y :*t<h t x h
M®P x m ooh " e ~ e o t e oheo m.: m7 e Ty a
"/‘Trlr X" X ~ ~ h ~~w ~
A\ (eto" . o c o e c ..CD b._. L £ o a t(
o"h™ o e Y "X gedid oQzeomod xdYnt TP MET /H MMM O
e o o a h e e ™ S e t h ~ —. h
—~~ ) m . —~
. B Mme, e Y
‘ ~ r r . o~ [ -~ ~ ~ -~ o~
. Y( tm "y o h a X oe ""ee  c¢"o ao Mt L3R t o, . Mm_oax e
mco TE"o “ e Y " h x 7 o ~ mt 'Yg a ™t a “ t m o



ano6peTeHme cnywaTtenamm TeopeTUYeCKUX 3HaHUI U NPaKTUYECKNX YMeHMVI 1N HaBbIKOB B

o ™™ mt t o h c h ? o s 7 h e ¢ " T'Eeo

* < * < < - * . o< < * +

—

e T

*

noAroToBka cnywaTenei/'l K U3Yy4YEHUIO CMEXKHDbIX MaTEMaTMHECKMX’.‘ . m ¢ . ¢

ano6peTeHMe HaBblKOB B NPMMEHEHUN METOA0B MAaTEMATUYECKOIO aHa/in3a B ¢M3MK€ n apyrux

. m t . m t o e e 0 e X , e . o) ) . m C . Cc . e o) (D

¢ h('x ‘Et t( omao(e*’Y'*me*c . e . o x - ’O"*
Cet EY

Bl cBOMCTBA GYHKUMIA MHOTMX NEPEMEHHDIX, MOHATUA NPEAena, HenpepbiBHA" ¢ > ;" m t e
c ho : o " e . 9 B h e¢c¢c 7T

. o< < *

CBOWCTBA onpegeneHHoro uHterpasa Pumana, HecobCTBEHHbIX UHTErpanos, KpMBOﬂMHeﬁHbIX

e t h * o S m o] m t ~ . m "o .93 X e ¢ o0e ™ T Ee

* < ot - - @ - Tk

N J— %

MPU3HAKM CXOAMMOCTM HECOBCTBEHHbIX MHTETPANOB CO CTENEHHbIMM, nord | @ ;. m

’H_mcoe(ee*‘“"’Ee.a* omo*(eeomt'Ya*T‘"e"“"o'*,

X e ¢ oe™ TEe . 59 h Y o T

-

OCHOBHbIE Pa3/I0oXKeHUA 31eMeHTapHbIX GYHKUMIM B pag, Teinopa.

~a t 'EY

<

BbIYUCNATb YaCTHbI€ MPONU3BOAHbIE NEPBOro U BbICLWLUMX NOPAAKOB OT (bYHKLI,Ml;Ii MHOIUX

c h a e e . 9 0o ;’”mteomt Z'”""”‘ee.oe Y eo T

< -

BbINONIHATL 3aMeEHY NepeMeHHbIX B AuddepeHUmanbHbIX ypaBHEHUAX (0ObIKHOBEHHbIX U C

“mte . a c ho : o] e . a OT

1 * * - *

BbIYUCNATb ONpPeAeNeHHbIE UHTETPA/bl U KPUBOJIMHENHbIE MHTErpabl (B YacTHoCTMX.  © €

0o a t h . m 3 . . m . w2 ~

< .0 ;T 00T

* * P * 1 <

nccneaoBaTh CXOAUMOCTb YNCNOBLIX PAAOB, PABHOMEPHYIO CXOAUMOCTb GYHKLMOHANbHbIX PAAOB;

packnagbiBaTb 3/1EMEHTAPHbIE dDYHKLI,MM B CTE€NeHHbIEe pAAbl U HaX04UTb UX pagnyCbl CXOAUMOCTU.

¢t UEY

<




B annapatom audpdepenc . © T E€ 0 o m . m T e Y xe ¢, _ aeo g c
*et<'h ’Eeo'o *m;*m(e*’Y' ’Yh( <e*’Yh ";e.o
'H o e o a ® h x 9 ¢ h —~~ " e . o9 7 me ¢ e 9T
Bl NOHATUEM PaBHOMEPHOMN CXOANMMOCTU GYHKLMOHANbHbIX pAA0B ANa° omeo "e Y e o to
a t (a t . ’<m ) ch(o' h oﬁ e*w S chQa(e ’Y(a o) . X
R mo ° h > * e o 7 m e c T e . oteom’yYtm " 'Yy omeo e . h ~ ®
T h e ¢ * T 'Ee o m - m e X e c aeo 9 (
q c h ® — e e et h ~ ™53 0 c h a e e
T mo ¥ mt e e et h ~ —
@~ Mo h y®
ﬂ_xe ¢ ©o0e ™ TEe com ™ "o ot T'Ee o m t h y®
ﬂ et . c . e e ) h vy
me o e ™y T ot h ~txh™ Y
MO . I c o a ~ t a ~ t : m 0 a x ~ e~ T X Y mt g Y

Topgp mo

H® .x hm a ™~ t a ~ t : m 0 0 - T W - h mto@oyzx’qfc
T i xer B OTIE® Y x"T I T @dTHETm® S HaAMO D

op _“onhe "t . co att a”t . om Tapa X B~ . R o0 mpyt |
Lo hLee e aomtE K TR 0.0 oY e T Y T e6 B0
2010,2012t npc ™ @

n o e*ohe et c o a ™t a ™t coom 0 a x e * T X "y
como® " TY x "o (KT Z-® PEP E" 6 Vg edp”Yd | AT P ot o3
2009, 2012t pnn m &

p ® (_’:‘ohe et co a "~ t a ™t om0 ax e T X "y
c h a ee.g Y x: T @ como*~ Ty X "0 E x® HD . x

@ Y "Tx_" Y Tnge md ts mphp P

chH x mo b D . c cq: @yt  a~a~ t; T mt

< - L < — T % % < x * PR —

T O t h o : s P . c co a "~ t a * t ooom 0 a X

-o< E— < — * % < *

h Y ¢idby " HANAMHO®



o e t o e oC “"mlk o md o X
’ e ® "Vt ~'Fe om t
. Y E
7 ® m @ c T e
. B Mmie, .
~'EO X hm?™ Y 7Y tmy om o} mt x
X h o X
' L@
= w W Kl —
- ,me, ¢,
-c h o % h t e m x 7 et ™ a t o h t :
oc ”®”meom:t X o] X
e . . T
c h o * h t e m x et ™ a * 0 7 e
. p p . . -
0OC “meomt X o] X T
< @ x . “
-c h o * h t e m x 7 et ™ a * 0 7 e
e o ha™ ¢ m 7 e t h e
L e, . . S . 0T
0o - e ocoemx TEt * @ mt x et ™ a
'H mec h a et ™ TEe o) mm — % o e
¢ h x TVEt * 0t om o e Y o° m c T e
e "t EY
-0me o e c o e 'Yt "y ¥ T™omcth a et o'y e
- < . < < <x N ‘e
mx "eomt 'E a t o~ o e t oh - c
< - x * . N
m o h a e e e ™ h ~ — e ’ h t ’
Lo . R L
N t
U EY
-omx " mt Yt 'E ¢ 0 o o tep ao ctTméomt
< - - AN * *
-.c o X tE* *mc Eo“ t 'E a e*toh*e
e t h m ~ 0 ¢ e m t c e “me omt
* < < O C< < < *
mt ho t '/E ¢ homt ! a "t a ” : m
m o ¢ “ A"'Re h.o g m m o
c, "I E c. O
q/-\m’-‘ t
_tEY
e 0 a om o] e Y o T'E’ o o} o™ A a”~

c

“m

e o



a

-~ —~ ° - . ~
comt_*ramﬁ_‘_*o? X(,é\CEm_*O : X e
c h o e o - 0OCcC meomt X h o
. . ‘¢ . .
o 7 m e c T e . ot ewWy 'Ytm 'Y omeo e
e e omtt a o e t o h e ~ c ho e o h o e
mx * m t X 0O m m t a aoe t o h -
. O L . . . L&
h
L@
e e omt c ho e o h o e Y o] e e o e
« . . - . “ . — o <
t e ™ m ~ e ,
) . ) . YO
a o e t oh e momt o ‘Ye . 0 hx > 0O
. .8 ye Y o _ (O
(0]
ae ™t x e o m o h “ e e 0o e e
< * 1 < * < * T * * <
e a o e t oh e ~ c ho e o h o e
Y mt T omo e t b B oe ) o c ho om
. — . P N . “ w « .
e c ho e o o) e c h h o e o)
® - e omt m ) c T m )
< * T * 1 < * < —_— < — <
) ) h mx hm?~ ) mo o h x e
. . e 2 LEL. @
t h ™ txh® Yy
h mt e e . mt e *hto m h & X
- < O - < * % 8 <
o ho e . 9 . t  geo ee .cy QoY "'m e o mgt]
Thto R YEYT HANPp D
s 0F ao tdpa m h a m hs " m
L Ps o2 -~ O | . ®a g |a DMt
ac me o o o ~ m c e ’Y* oCcC “meom't
< — + < < 1 < * <
0o e ™ TEe o) mo t e o) e 0o ac
h “e "¢ _ 3 "t_* . _o_ 35 mhhkD30y
*eo como * ¢m h omm m - -
. . L. @ . L
oac m e 57 m m t a ¥ 0OCcC “meom-t
” . ~ 4 —~
(O OD . : e o (_q;)sq)z 0oco Em L.
* ’h< - 1 me O m*tX C*mq) 1 < eo
h eo m —™x ¥ ’ omm
. . L. 2 YHnnc,
¢ ¢ - e o0 s o 7 o
GG SN .. PS03 LD, o
X ¢ h "~ — e Y Te*’e e h e mao o hmx 'm te
o om T ~hm HAMMO®







