MOCKOBCKUN ®U3UKO-TEXHUYECKNI NHCTUTYT

OJIMMIINAIJA "OU3TEX" ITO MATEMATUKE
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BAPHAHT 5 10005003
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Bnank 3apanns gonxen buiTh BROXeH B pa
Pabotbi bes BnoxeHHoro 3aganuns He nposepsioTCcs.

. [3 banna] Haityure xoim4ecTBO BOCBMH3HAYHBIX YHCEII, IPOM3BeJIcHHE IUGP KaXKJI0I'0 U3 KOTOPBIX
paBHO 3375. OTBeT HEOOXOJHUMO IPECTABUTL B BHAE IEJIOTO YHUCIIA.

[5 6annoe] Pemure ypasuenue cos 11z — cos 3z — sin 11z + sin 3z = /2 cos 14z.

. [5 6annoe] Pemnte cucremy ypasHenuit

lgx

5

- )|
(2)" =5

r? — 27y — 4z — 3y? + 12y = 0.

[5 bannos| Cdepa ¢ menrpom O Bmmcana B TPEXTpaHHBIA yros ¢ BepIIMHONH S M Kacaercsi ero
rpaneit B Toukax K, L, M (Bce mnockue yribl Tpéxrpansoro yria pasinunsl). Haitaure yron KSO
U IUIOIAb CeYeHHsl JJAHHOI'O TPEXI'PAHHOro yria mrockoctbio K LM, eciu M3BECTHO, YTO IJIOMIAIM
CeveHH TPEXTPAHHOIO yrJla IIOCKOCTAMM, KacalomMMucs cgepbl ¥ NeplHeHAUKY/ISPHbIMEA HIPSMOR
SO, paBunl 1 u 4.

5 6annos] Haiiaure Bce 3HaYeHUs: mapaMeTpa a, IPH KOTOPBIX CHCTEMa
Y P
ly—3—z|+|y—3+z| =6,
(lz] —4)*+ (lyl| - 3)* =a

¥MeeT POBHO J[BA PelIeHHs.

[6 bannos] a) [IBe okpy»KHOCTH OAMHAKOBOTO paamyca 5 mepecexkaiorca B Toukax A u B. Ha nepsoit
OKpyzxkHOCTH BhIOpana Touka C, a Ha BTopoit — Touka [). Oka3zanoch, 9T0 TouKa B JIeKUT Ha OTpe3Ke
CD, a ZCAD = 90°. Ha nepnenmukynsipe Kk CD, npoxozasiniem 4yepe3 Touky B, Boibpana Touka F'
TaK, 9t0 BF = BD (touku A m F pacnosoxeHbl 110 pa3Hble cToponsl ot npamoit CD). Haitgure
junHy orpe3ska CF.

6) ITycrs monosHuTeNBHO M3BecTHO, YTo BC = 6. Haitaure mwiomans, Tpeyronsanka ACF.

[6 bannos] Haiiure kosudecTBo Hap 1ensix 4ucedn (T,Yy), YIA0BIETBOPSAIONIMX CHCTeMe HePABEHCTB

y>2%+3.28
y<70+ (2% -1)z

Otser noyiKeH ObITH NpeJcTaBlIeH B BHJe ajrebpandeckoil cyMMsl He 6oJiee IBYX cilaraeMbiX.

© M®TH, 2020






®EJEPAJIBHOE NCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3ZOBATEJIBHOE YYPEXK/IEHHE BbICHIEIO

e «MOCKOBCKHH ®H3UKO-TEXHHYECKHH HHCTHTY

(HAIIMOHAJIBHBIA HCCJI EJJOBAT EJLCKHI
YHHBEPCHTET)»

ITMCBMEHHAS PABOTA

@ ZEEiw

3 BA35 = 31 5
(1253
3353 W/D?a,zmam rywuybegecwe g
N ! W abeo 3
% | g wwow  Tbuin Ditetw 34T
g 4 i

5; (2222 fﬂmw Cotrrioesmb O % o, 2 (B

533,55, 5,07, wdv 4 qupp 93,555 177
Y nac teerms & X Ualtria

7 ) locrnabuy f%zmm D icht wedwreeee / erieeeip
o yuppbl 3w § nlbmo puosio /n/%u(/fu, o yeppa 1
//&u&foﬂi_ =N wtde /eiwu.u /%Mmz ALeter teei€o
erwooivd o 3/- 2/ -3/ | -

Ny - P’
3./'5_/‘0?./

o?) B 2o, wayene Yo Jlu | ﬁﬁ%thw
mpnsgos =Y %&uuu Uo 3/‘3‘/

A/L = 00/
2/ 3/

myg Ollyee Kl 12e760  COreocolpd
A/= /V/—f_ Vo
¢ 3 q_
7= H P T DRI VZ S+ $ BT W72 ©
2/-2/027 F/3Y | TEA XL ¥ | | ZH o
= L F2Fvdt PRI A= 500 M0 = | [6F0
Ondey: 768D wecew

O yepHOBUK [ 4nCTOBHK Crpanuna Ne 4.

(IMocTaBbTe rajlouky B HYAHOM I10J1€) (HymepoBaTh TOJIbKO YHCTOBHKH)



o 1y —WBIRX —an (X +4m 3y = (2 cosfux
=20 MX Sin Fx = 20hUy o4 Fx = {2 cos iUy
-~ 2LnUy /S'M?y-yu){},\/J 0 Cof U X

= 72 ImMUX ﬁc@d (f’X”E) eﬁcoal‘u/
—2 invdy- e (?,rw) ) ﬁ /Yy

/J?r)‘/IX 604%)( //J /r/n/f ;/j t@/ ;zj
2P 2 ﬁx //) ﬁmﬁ )z‘\nbw,{/) e =) ,
f@/—/// A h 7-?X+£U( -Cﬂd/j~5?k-—¢fy - o
i
- ‘
C&j(!-/f) -
- =
fﬂ‘)(?i éd-o

ce) 5’;’%’){) =0

T:;x'-j_?_— T +7h rez

W

Vol — ﬁk/k{:‘?‘

-

7 sl

=

X

1]

_f-} /7.?9{ a bt

Ay ﬂ?q]

[
IN = 30 4 Th NE R
o

- P Fff/ff:z
& K

2_/’(= 3 7&_ at &

?
gﬂ&m Y = 3/ +Z/_77’ HL L
3 4

X= -30 - e  a &2
A7 | 17z

O yepHoBHK [ 4nMCTOBHK Crpanmuia NeZ

(ITocTaBbTe rajJoyKy B HY/KHOM M0J1€) (HymepoBaTh TOIBKO YHHCTOBHKH)



DEIEPAJIBHOE N'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YYPEXK/IEHHE BBICIIETO

MDPTHN o
f -

«MOCKOBCKHH ®H3HKO-TEXHHYECKHI HHCTHTY

(HAIIMOHAJTLHBIA HCCJIEOBATEJILCKHH
YHHBEPCHTET)»

IIMCBbMEHHAS PABOTA

@ {y-f—x/-}/i—suf/:é /z)
T/ -4 ) 4(/(7/-3) TN /)

; \‘j
ﬁ)r’ S YR .

> )(f__? |
’5 };f NI [ '
}Wt.? ? : O’}’) S Co,

\‘i f ,v+_"> h_',_ ' N
(/ £ x4+ 3 AN -
/ = % - 7 A

(2] {Y’OO o./V;s) gt,". o (2
<zY-‘f)l+J 3ft-a \

;(1.0 ‘ ’ A LU OANOHO y22.7)
?7 02/-4:3) 1Ot Lo 1DT
vyt e o
b Otfu-3 v
f(xg#)"v*ffff‘— a iBi &4
ﬁkﬂfm,waz{ /lt?l—ym [a_ g @eR a=R* y A20
1) <4 = uey voue nefle et

R=A

OWLLDW ¢ [Ladiu 5 Y. O u 02 KoLy 7T o

tmpum /.t) -3> ?t L YOl

Lluue , Q oL hopuy
= a=4 _no&xo&uY

g e @“ﬁw g L e

Jratee L= 5

(] yepHOBUK ™ uncrosmk

(ITocTaBbTe raiouky B HYKHOM 10J1€e)

Crpanuna Ne 5

(HymepoBaTh TOJIBKO YHCTOBHKH)



The £ -¢ ] y/ EERN

A
D =am a ans mEmEAY
»rﬂ Lttee Yruil/f \ #-/
JGZ{W e ol \\ J Z/;/(
Chgee  TOrpu r b i
fod /é ,5 ( o
’ o= ’LS |
nog XOgus x,
%4 N

J?lz( fﬂw&uu/tu&,u. %&ﬁm eﬁgm ?ﬁﬁf
V70 |
eelri Bter Ay

{/g\j?)/ 2%;@ | a4 =LA
z;éy~w/( é’/uz—f/éf =0

X 2xy 4 x 3y —dyxt / -0
X/X{(/f {?/A(Z{T) ‘/;ﬁ:("/)wo

(- %/j/x,zf y) =0

- = X= 32y
[X}’(fj‘-"fta [X:'J'H/
_ @)tg:ﬁzji Qe Ljazo we

MM EE L AR
g gort . 5ia% ram
j‘ﬂg 23*3 Dmbey : {A/= g
394 = 199 | i
343 - 5"‘353
51*33 =~
aria )=0
L ‘{CIL;HDBHK El YUCTOBHUK Crpanuia Ne i

(ITocTaBbTe raslouky B HYKHOM 110J1€) (HymepoBarh TOJILKO YHCTOBHKH)



DEJIEPAJIBHOE N'OCYJJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATE/IbHOE YYPEK/IEHHE BLICHIETO

«MOCKOBCKHH ®H3HKO-TEXHHYECKHH HHCTHTY

F

(HAIHOHAJIbHBIA HCCJIE/JIOBATE. ILCKUI
YHUBEPCHUTET)»

ITMCBMEHHAS PABOTA

GBS - B - R

—

AD S | da

&

= et

EDC- — ZQ @C = LQ Lin C’A& - ZE L X
. |e——rto —
3in OFH% A
BD — ZQ_ ,)ab: m-simb,&@: M‘C%CA@:
T =R conr
g =P e
&b el >

D D = DY i

7

o - A A
CH = HC—FD = #AD -Di = ¢

=~

=

[fl YEPHOBUK  [J ymcTOBHK
(IToctaBeTe ranouky B Hy®HOM none)

Crpannma Ne

(Hymeposats Tossko YHCTOBHKH)



@{jzz?o+(ziv i) x BREE ‘ié 7-0*‘2-6?)/-—)/'
3635564
@ 3510500
/%‘_Lgsc
T (3)(_ 2 X‘\j _ e
@Q/@?J o J g
< Zyj L{X 331_{”/:(:0 .'f |
G ”J = [X= 3y Q%/ o b =2
(g-)ig{x Gy X = ~67+‘/ g |

G i e
ér»)?“ ek 4] . 59

(H‘ﬂ‘i‘-f J W
B RCICH s
3‘33—3 J A | (?/é
e - 17° i3
s A d 9 23
md‘j = 3%33 C%/j? ?
Ov%’ﬂ 3-8 L3
R ‘?ig ‘Eﬂa
Wj%f 5?Gr | C{ =3B

& uyepHoBUK [ 9MCTOBHK CTpaHHua N
(TocTaBbTe rajlouKy B HYKHOM I1071€) (Hymepos OITHKO THCTOBHKH)



@ /(73y/+/‘,71+,\//5"'

(x/ y)* + (Igl-3)" = o

/) O/‘ =i x>c$ _ Z)‘/j 3-x20 %»3150 |
(? 3+x>0 ~3ariep| J—SM’DO -
HEP a6 ThK =4 //%—é/ X<5 /J’Ar:f/xe »
?-— 7z -2xX =6
Xi=i—1%

) fylne

-;4-)((_

Gyw%yﬁ?{ &6
amsmns
4){7>)(~;i3 '

!3, YT

£r=r¢3
3) fj ix:ai_?

CERE +(‘Y! -3}t =q

{x>o (x=yy* 4(33) N
7/‘12_9 (o) + (43t = a

o) )
{y(ég /Jf.,t\r‘)}..t_ V-:JL"C‘
3!

/{éd (V'S’/’L*{y‘jjiyg

L/i:.)

Lﬂ/zﬂmaza /z.é?'ctc?'f-c& o

&u.,q o< d uey [\.uuuwﬂ
Eeeww a=A 2 (R
I [A'C\_f__{\—o V{\Ju.u.

o> b peu st
=45
M yepHoBuk  [] 4HCTOBHK Crpanuna Ne

+ (IMoctaBbTe rajo4yKy B HYKHOM I10J1€) (HymepoBaTh TOIIBKO YHCTOBMKH)



®EIEPAJIBHOE N'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJBHOE YYPEXK/IEHHE BBICHIEIO

o «MOCKOBCKHH ®H3HKO-TEXHHYECKHIA HHCTHTYT

(HAIIHOHAJIBHBIA HCCJIEJJOBATEJILCKHI
YHHUBEPCHTET)»

INUCBMEHHAS PABOTA

@ ) Ko Kaxu 1(:‘__.'(5 X K¢ | @céaﬂcffb LLLLled — .7

Bg?g 3 x‘ff‘?jr _/9/21’ __é ?QO + 240 #H/17
11251 8 B2 8 = Fe 22/
3;5- 32 3315 ’2_;‘__ L P! f/ Ded
{250 & A K4 o=

2s : 1682
Wi 232¢. 3% %"

32355544 — 2fo Uua¥ppio KOTR, el COCT abnyg

93555/11 3}& o | i R

' 2 i
9! ¥ & N N AN AR (2 AR T EN
31.3/.2/ 21 431 43/ RAVZ 7 X 4y F I

T2 Ny 7Sl = QMG = FO WY = FOLb -

. W £00+ 140
oo ¢ 6t o
2o 4-4- 2{/’)‘ o 1vo-® |

@ O3 Ilx— ey x —Sm {fx +SMh23x = J{ ces 18X

snx —ony = 42 on(fey |
-

o =2smUyesm Fx = 28 Yy W3 Fx = (2 oy Iy

X= 00"
1=¢ 2 «icin - 25nMY /squ +-um?x)= (2 oy (4x
oS o — Up - ' 7
o LL;JT i TR R s = :n—\'/g 'f‘y
=TT g T 478
z 2 R AR (P T o7} gugm«-(m;w,_y__ Sl einx L ein T ody |
i { b Al ) L4 1’ -
E(‘;Q(’f-(Cf%(‘lf.)r.v\;gj.;‘\,‘é’o /
(z . = -ﬁ:flﬂ «"Y'/T l.— v/
S S O to3 I g
& 2 ‘
AnN! e T [l [ = B b | =] e
= i T 2 T / ;
5 L/
fomd - le, A 2 A d -1 LOjJ__’M A pf ol 1Y S V) 7 27 ) s S B e 2 eer X
| S T ) 1 Tl gp~2 . 5) o SIDET .- “o = 1:'?";;“. £ p)
2O S BT  TTW H O e D 3 5 2. ) f ) -:/ j ! {
- - - y - o + - - -
L o = - T Ry ey = z
' 4 7
5 = 3 yepHOBUK  [] 4uCTOBMK Crtpanuma Ne

(TTocTaBbTe ranoyKy B HY:KHOM M0J1€) (HymepoBaTsh TOJIBKO YHCTOBHKH)



(2 castux

@ wdl!x-—wjl)(—mﬁug ronm 1y
‘--'ELLLDMHX
2

oMUy e Fm{?xméo?y) -
Smuxa(Tm7 x4 ém;xj = —'wﬁt  caniMX

J-“-P’Y'\?XF(:QJ Fx

om . L FE ]

Ny J‘h«?xra?d?dj % J/ho/f;_ M_éﬂ"oy

I} Soh f;;

X -~ IMY = —-(3_;#0%1_7 -+
= a’?fmg/%éi uyc/ (’

- /2 Jm/‘l x—u) V2 Jm(é ~H) Vo of iy /
i (:ax-rv - .nn%x_ﬁ‘

B.{ Ll &40 Bl i &

ool ur)z‘)/& NEEPRN ofgﬁ - tog 1L

I Gprin 70 =
2 v £E0- C0J 379

ef;i cos /c/,y

—_

/4-%— /ﬁ',

rt J\n}

2em [l |, 20T 4 | - cos /Uy
S ., WE % 2
S

XA nOF Xy | |
=Zvh W e %X—_/{&) = oyl
=2 Fp Y uu(k’ M o 9%(’ ﬁ\‘i)()
7/1&m¥ . w/;@%@ /..rmﬁ '-?x) W H ~ 2

Fial.C C,«.C_}/\/

R .
Vo Swn Xt ) =
: ‘C‘)

N1 4 IQ);)J ff"/}fr. Q) ¢

G-f:ﬂV\ X@ -+ C\Q-‘?V'/; 1

; ¥ L3

SINFY A+l Ay - cet Boisis /
Ty /

=

\I-’V\.’b; £/ =
e /
Y '20-#&.\9{' =2 Cr iy # ,.—_rj{;: t6'3 5
4 EHEENAONIEY |
2 A - - 4 £ 4
| = - 1/7: ced g8 ’-""f,.’ = ({ sty £ Ain -?,ym;ﬁ/.
; o S St A A ETBY (2
2 3
FETm IR T T / ' ; '
(2P B NISVEN g/ SEOEP S
CCj¥ 77/ = eIt ¢ KA Sr2opl L1k
co1\(60-39 ) TCS NI | nEOIm P
e % oo f \
G 7 it f. B L
* T & Z o2 | T _‘_-9
I 0 I s O N
=4 s |
M uyepnouk [ umcTOBMK Crpannna Ne
(HymepoBaThb TOJIBKO YHHCTOBHKH)

(ITocTaBbTe rajlouKy B HYKHOM [10JI€)



DEJIEPAJIBHOE IN'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbHOE YYPE/KJEHHE BBICIIETO

i «MOCKOBCKHH ®U3UKO-TEXHUHYECKHIA HHCTUTYT

(HALIHOHAJTbHBIA HCCJIEIOBATEJILCKHI
YHHUHBEPCHTET)»

IIMCBMEHHAS PABOTA

S aaraE G

€X Ty w f0J - @
5 tayx I Hzﬂgx:j %[ jf J
{L{xurx Yﬁ"iﬁ 2/?,\/‘71%

stay gy, X
J | d | v
4™ = 19 i(”‘i’”“ﬂﬂ
§lgx- “‘5’(‘““39 L XC‘J"(

2lgy- 2lQYy
- 9

AR
{{3 ?1 - y[ﬁ’x
G——f,_ H o g

‘Xi;; =
WA
XB?J'@X=J2?J
A/l?g?g o /”(?J

M uepHoBuk [ 4MCTOBHK Crpanuna Ne

(ITocTaBbTe rajiouky B HY#KHOM I10J1€) (HymepoBaTh TONIBKO YHCTOBHKH)



GEJTEPAJIBHOE IN'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbBHOE YYPEXKJIEHHWE BBICHIETO
OBPA3OBAHUA

AM I I " - «MOCKOBCKHIA ®H3HKO-TEXHHYECKHH HHCTHTYT

(HALUMOHAJIbHBIA HCCJIEJJOBATEJIBCKHIA
VHHBEPCHTET)»

IIMCBMEHHAS PABOTA
e A 0o 27
\ h’f ‘f\?' ! —,F.(if.'f_’, 2 il
;0 1r3-6
* d ¥
_(‘_"\- '.’[’l{ ,.h X
4 A S N 1 L7 Tye

Al A

X ~fgx 7-‘%*
D) P WA R LAt R
(x4 y) (x=2y-12)

1
X -2ky =94X~ 20 + (2 =
(I LEHTED eyt b S
T N o - iy
X z:Ju U ¥ gci + 1Y =0 (X+3‘D(x_+3-*4)
‘&»j)-ux~uj‘+lzj=o &
- ) ‘ % —lx\; +X8_33L_qr Hlj -
: K=ty =g )= el iy oy

x‘-gyj g ._331_ ux+\l}j =
X(x-24) + Y (X-39) =4 (x-1y) =0

(24 ) x+g-v)=o &
X‘—ny ny -33‘ - Ux 4 (’ly T O
S BX Y= 33"— L{K+|’LH =0
E YCPHOBHK ] YHCTOBHUK CTpaHy[ua No
(HymepoBats TOJIBKO llI{CEHKH)

(IToctraBbTe ranouky B HyKHOM [01I€)



X Z S"@Y*
1 z_gx_y‘ .S‘fgx
Y49~
/ zgm 2 ?(}nr G x

2lgqg- 3lg x

CGc

Jlgx =(7uﬁxj' xljx | | : .

Slgx Iny {3)( ' |
- AN AP 2 AR

(‘(ﬂg Y- z24qry mX%)( d/ (/ 7 "(f?(?/
flgx-zfgxfl(?y {9 x e

J siot-rtd {;x —xX = £ ( ?)

/ ; =¥ nn// -}—y) FaNYX =0

LI o 2

LTJ YEpHOBUK  [] YHCTOBHK CTpaHHHaN
(ITocTaBbTe rajo¥Ky B Hy/KHOM T0JIE) (Hymepos 0JIbKO YHCTOBHKH)



GEJEPAJIBHOE NOCYJAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJBHOE YYPEKIEHHE BbICLIETIO

MPTHN B
— «MOCKOBCKHH ®H3HKO-TEXHHYECKHI HHCTHTY
(HALIIHOHAJIBHBIHA HCCJIEIOBATEILCKHI
YHHUBEPCHTET)»

IIMCBMEHHASA PABOTA

75 >
- -Th, hty
g = ? { Zr - =
. ,,, ~fle et Y -3 7 Jle ﬁé}
32 L
SmY HCOAN
Vo o el
g W)fxr‘ f1/c.6§\r\f1 4+ SMrmix. V& | = M YA doq
' T = o i G
ey i nA eyl of L&‘.“\;-‘ I/ £
L B0-20) = CeIO-tBYYO ¢ mio ImT s
T I |
i . R 5 = 4
J Q .4 71 ,
No ol W% H L2 L[S - L0 of
S7¥) ?l_/ _."/';"_j = v//héa“ [[fj;;
a3 AR LS
L
L .
-
[ yncroBuk Crpanuma No
(Hymeposats Tomsko qucmsuxn)

& yepHOBHK
(IToctaBsTe FaJlO4Ky B HYKHOM [10J1¢)



i |
| i
| L
}
{
i
. e .
|
} & e s G s s
i SIS | SN [ el
P :
O oo
1 i
|
i i i
. | - : B
| | :
1 H
.L g
! !
S SN B N N N i b
. H H
A SN N, ST i R BT o b abe |
i
= | s -
i A -
| i 4
| & |
e R S 3 e T S et e, B e N ]
A B : . et
= : : -
! s
i S U VU SR U S N S, O <L .
: «
1 i .
1 H B
- A ]
-
i O N T . -
P i
i i 1 : P RS, TRBRIS S SEPUEL WL -
~S— "M:t")" . S J— . t
1 I
|
o . = .
|
i
E i §
i
~
<
i e
L1
| | -
i 1
L
a | : 1 ’
| i + } - 1 § i % }
| e 4 13 ¢ I H 1 1 i
| - S S N b B L l LONES R Ll

O yepHoBMK  [J YHCTOBHK

(TlocTaBbTe FATOUKY B HYKHOM 107I¢)

Crpanuna Ne_

(HyMepoBaTh TONBKO YHCTOBHKH)




