MOCKOBCKWI ®U3UKO-TEXHUYECKUN UHCTUTYT

OJIUMIINAJA "®U3TEX" 110 MATEMATUKE

11 kmacc
BAPHAHT 7 J000%00)!

Bnank 3apanus pomxen bbiTh BnoXeH B pa
Pabotbl bes BnoxeHHoro 3agaHns He nposepsiOTCS.

. [3 6anna] Haiiure KomM4ecTBO BOCHMH3HAYHBIX qucesl, NPOU3BeJeHre NP KaXIO0ro U3 KOTOPIX
paBHo 9261. OTBer HeOOGXOANMO NPEACTABUTH B BUAE LEJION0 YHCIIA.

. [5 6annoe] Pemnte ypasuenne cos 9z — cos 5z — v/2 cos 4z + sin 9z + sin 5z = 0.
. [5 6annos] Pemmure cucremy ypapHenmit

(@24#)7% = o0,

v —zy—22% 48z — 4y =0.

. [5 6annos] Ccepa ¢ nenrpom O Buucana B TPEXTpaHHBI YTOI C BepIIMHOHM S W Kacaercsi ero rpaHeit
B Toukax K, L, M (Bce mmockue yrisl TpEXrpaHHOro yrma pasmmunsi). Haimure yron KSO u
IUIom@aab Ce4eHHs TPEXTPAHHOIO yria IockKocTbio K LM, ecim M3BeCTHO, YTO IUIOMAM CedeHHi
TPEXTPAHHOIO YI/Ia ITIOCKOCTAMH, KACAIOIMMHUCH CHEpEI U NepIeHIMKY/IAPHBIME IpsiMoit SO, PaBHBI
1u 16.

. [5 6annos] Haitaure Bee 3Hauenus napamerpa a, MpH KOTOPBIX CHCTEMa
|z +y+5|+ |y — x + 5| = 10,
(2] —12)* + (ly| = 5)* = a
MMeeT POBHO [[Ba PELICHHSI.

. [6 6annos] a) [Tse oxpyxxHocTH ofuUEaKoBOro pamuyca 10 mepecekaores B Toukax A u B. Ha nepBoit
OKpy2KkHOCTH BhIOpaHa Touka C, a Ha BTopoit — Touka D. Oka3sasnoch, 4To Touka B JIeXHT Ha OTpe3Ke
CD, a ZCAD = 90°. Ha nepnenaukynspe k CD, npoxoasmem 4epes Touky B, Bbibpana Touka F
TaK, 9T0 BF = BD (touku A u F pacrooeHsl 0 Pa3Hble CTOPOHBI OT NPSIMOI CD). Haiiaure
nuny orpeska CF.

6) Ilycts nonoanurensHo u3BecTHO, uro BC = 12. HaiiauTe miomans Tpeyroasauka ACF.

. [6 6annos] Haiinure xommdecTso nap nesbix wuces (z,%), yAOBIETBOPSIOMIAX CUCTEME HEDPaBEHCTB

y>2°+3. 2%
y<76+2(2%-1)z

Oteer gomxen GLITL MpejicTaBIeH B BHe ajirebpandeckoit cymmbl He 6ojlee JBYX CIaraeMbix.

© MOTH, 2020






\moTh

®EJIEPAJTBHOE F'OCY/JIAPCTBEHHOE ABTOHOMHOE
OBPA30BATEJILHOE YYPEAK/IEHHUE BBICIIETO
OBPA30OBAHHSA

«MOCKOBCKHI ®H3NKO-TEXHHYECKHH HHCTHTYT

(HAIIHOHAJIBHBIH HCCAELOBATEJIBCKHANA
YHUBEPCHTET)»

IIMCBMEHHAS PABOTA

O 4epHOBHK YHCTOBUK Crpanuna Ne{

(ITocTaBbTe ranouKy B Hy:KHOM IO7E) (HymepoBaTh TOABKO YHCTOBHKH)



SANA | |

—
=
(2}
s
=
(Vs
—
{ Eienetll
ol | | |
i — ‘ ;
o O
— {
=
[
it
A
a
—
e
ha

Caxik eyl

PR~
vl
Il
= |
f== |
)

Nl

v,
e Eele 3 L
?1!.’

LSS RO () 19VC N S

=
(
_—
= e\
=
(Val
i
o
Qo

SR tost st = s B

T ik {losekeshl=f s

s (sacshapls mm-gater SRR
NN

—_—

SR (d0s X -5 = (qus -y

T
==
A

0S 1 -SH( =0

[ S (S Tk SRy

054K= il - e w

- LSihY 7 = [osaxasin

R G ) S RIS

3 sl

=
ar]
1-’]ﬁ Lo
k|
0
[==]
e
o
A
i
! g M

T : SEmpeEErERESs SgEET W
- 5 44K + 47K, e [ hd]

O gyepHoBHK [0 4HMCTOBHK Crpanuna Ne |

(ITocTapbTe raJlouKy B HY>KHOM IOJIE) (HymepoBaThb TOIBLKO YHCTOBHKH)



MPTH

DEJEPAJIBHOE NIOCYJAPCTBEHHOE ABTOHOMHOE
OBPA30BATEJIbBHOE YYPEXKJIEHHE BBICIIETO
OBPA30OBAHMA

«MOCKOBCKHM ®H3INKO-TEXHHYECKHHA HHCTHTYT
(HAUMOHAJIbHBII HCCJIEJJOBATEJIBCKHI
YHHUBEPCHTET)»

IIMCBbMEHHAS PABOTA

REESED = Je e
e | i
..... Whe 3 RN pes | Sl | Bh
{0 Sy A et | |1 | 55 Bai=EE RN
RE T EEEREEN & B L
- ME Tt ﬁmmw e 5l !
M T SHE S W
i T X 0 J‘.,Z@!ﬁl;hf o - £
e LT T SIS
e (Y F —— ¥ — i ! bl !

SE: B 2UiCINEE SCE NS
,,,,,,, HEF Y SEENEEE

L= 1 et 8 BEEEE aE

Lmrrhid o LD
EREET RN IRHE TS6 0 U EEmEan
TN { s ‘

X é Al Mk!k‘:f A ; ; ...... % |
o e Tl gl Tenl @l laly :
WM: -31[‘ *gj‘ti R ‘\'?'135., ik ﬁ"tf |

ANLE Sl T EEE Ei _i

[0 yepHOBUK

[ 9HUCTOBHUK

(ITocTapbTe raJIouKy B Hy>KHOM TOJIE)

Crpanuna Ne 5_

(HymepoBaTh TONBKO IHCTOBHKH)




T T I [ ST PO R Yo N e [ { { m
m | ! “ { { | o
S|, . i 5 m : % R
.ol L | | i iy T
| Y/ | M
| ] &) ‘I gRt ﬁ
..... a\HV_A? nA.Ij A.N 3 ] st § B0
m il b 7+ - 00 .
s PR (R R A Rt EE e =% « 4 VS0 [GHPLA SR S REELY. SO0 NI <L SRR
| | e SRR i 0 0 S N | (e bl
ﬂrﬂ fmf..n ~5 i M.hJ nn.w_w = . : ..“ _....L.u_. |UA.9 &
s i o ol Ml L PR I R | Ll W bl SRS B o] SR TR 3 METER o= SN E
L P B R S~ et I s e B = N G B
“‘ L - Ed - b L
SR % < i’ i I e I -l B S 5
MM B h ,ﬁ Ay nﬂw :ﬂl.v il D | L B e r,:o 1
o 1300 OB U 0 A i n.mlo 1 G 7 L= M
= F Hi S B ik 7~ O
W . s L ? ............. W.k/ W
— ) i h m e
: ; = st < \ -, m.:.‘.s... | o ) 1
2a— ,lw 4 &S = STl L Ll . _ 4t |
Tl . b | } b 1 | | . { | |
Al A ol o < B > | .
E ’ ,\ i . vl _ “
ﬂjlw i \m\ - V.A\u‘_ 4 HRG S J _ &1
, 3 | e |
| B frag. s , Il
m | i < 2 |
................. | : W 3 -
RS e o) AL S S Bt { fm\ g Bl <
..... X i
.nnulm -)nlw; ...).le
A .
B k Rp A%
L ke L :
............... £ RS | S
— h 2 i | V\l”_ ey
S i < i |
4 Aﬂlﬁ \ e n.fn% “ nMJAH.lfa ! w.l r..\ﬂ._\l.— ﬂ\ w
ML .\ | i o l fl..ﬂ;\.w ! “ o) h s e v ko s |
_ R ! .J X i S , { M O - R s w
> | & et e = B =
=2 N I At P B W E i WS 2
| | L | | <2 |
T\ - 108 N SR I L 0 e 0 e = | Blot i 8
e / . [ —_—— | - ) | é b = | \J] g
<2\ i o | o S e S B R . T el =
D\ A ) S ﬁx " ) Lt { it ey b 0 3 R = S
L = o 4 PG, R G el 1 A~ A+ - T o M
i < \,Tu ) GHRT 3 e B I N =2 Au\qf J.. o n.’.
N = R e i S i = o - K N
| (Al M | | : H

Ne

Crpanuna
(HymepoBaTh TOJIBKO HHCTOBHKH)

[J 4ucTOBHK
(ITocTaBbTe rajo4Ky B Hy)KHOM I10JIE)

[l yepHOBHK




DEJIEPAIIBHOE N'OCYJIAPCTBEHHOE ABTOHOMHOE
OBPA30BATEJILHOE YYPEXKJAEHHE BBICHIEI'O

MPTH
- «MOCKOBCKHI ®H3HKO-TEXHHYECKHA HHCTHTYT

(HAIIMOHAJIBHBIN HCCJIEJOBATEJILCKHAA
YHUBEPCHTET)»

IIMCBMEHHASA PABOTA

FiaEssnamEENsaEscesead

1 l ii O s WA Met u&mf',z%fﬁifw
;Am&miw}mwwﬁ%uﬁMc i P
e T T A P
I o 5 P
T2,
éf%%%lr?f'ii S i

69 g s.u

Il YECPHOBHK [ gucroBUK CTpaHHua Ng_‘r_

(ITocTaBbTe rajlouKy B Hy:KHOM IIOJIC) (HymepoBaTk TONBKO YHCTOBHKH)



Egm&@
ﬂi Kﬁﬁ ﬁt

A’C@*’% % R@ ‘{5

O<JL<

E lhoL { ('OJS%L =

. ﬁm:

::_i:zx__t $ mg 7 KC AS)

'ﬂﬁi ﬁ*&@' el b
@T—@—f w

5 a ;i_f___j:;-;:;:jj;;;ﬁ(F 5‘((" £ M fa?

%‘

C‘KJ«" " MEE S

e @Sdﬁ+¢ lm.'g
£ amf ) G ﬁsﬁ J £ (5%

&

L%Cf 7'0

v A
L ‘c: )
[Va) -

C’J SuL‘IhQ

R a s
. DNt i - |
. s 1 L
| I

| SRR ot R R g s R Dl , Ay R R o TR IS TR e e B ¢ T S ] DR R A it LA - T
e Ol - S R T S et B M 5 e O ST N R L, LG B TGO i ol A VNG 5 V0 Ll Jan | PR ST DAL (WD) L R
4 54

f ] T 1
i | |
H 1
4 (] T b
=L P
E { |
i i
1 R P

O gepHoBuk [ yucToBHK

(ITocTraBbTe ranouKy B HY:HOM M0J1€)

Crpanuna Nef

(HymepoBaTh TONEKO YHCTOBHKH)



®EJAEPAJIBHOE N'OCYJAPCTBEHHOE ABTOHOMHOE

OBPA30BATEJIBHOE YYPEAXIEHHE BBICILIETO
- «MOCKOBCKHIA ®H3UKO-TEXHHYECKHH HHCTUTYT
(HALIMOHAJIBHBIH HCCJIETOBATEJIBCKHIA

YHHBEPCHTET)»

IIMCBMEHHAS PABOTA

?gﬂu S ’{E 49_ +G BHEEL: - o SUNEFEENEERE u e

O gyeproBuk [ YHCTOBHK Crpanuma Ne[

(ITocTaBbTe raJlouKy B HY:KHOM IIOJIC) (HyMepoBaTb TOIBKO YHCTOBHKH)



=17

——

£ R |

W
=L

o

ol
N

=
|

i el 0 S
i

X 5,’]_ -~

-

o

Y Selil j(l}f\f
o~ BY

b

,ﬂ/ 1 6"‘: .’f‘-‘

4ab =L A

Je0 v
P F‘Iﬁ -

1

1
e

2

v

508 = {ih~

24

n J'd v ;(7 \Jﬂrl:

oo

.

1 7405

g
g

e

sl Y|

L

L

1

WL T4

BIYALE
/

ey

b

“ , ] w
T w >+ M | N |
2R R N oy
) - —)
| :ignaial b L st .,..i.m.s; 4] T eyt
| i B
i tl/ MN CHy ) §
—rt i
i A { &
NH.J ol | | V 4 , m |
A - Ldedty s o oLt . e
i Y _, | &
5 OB TN
» = | { i =% | !
i < n.lu.. W i L
RN L
e | ‘.T:nr Al Jeliey i

R A S |

(4

FE

/55

[

A

¥

R -

35
it

N (r

O umcTOBHK

[l yepHOBHUK

Crpanuma Ne
(HymepoBaTs TOJNBKO YHCTOBHKH)

(ITocTaBBTE TAJIOUKY B HY/KHOM HOJIE)



DENEPAJIBHOE N'OCYJAPCTBEHHOE ABTOHOMHOE

MOTH s

«MOCKOBCKHIi ®H3HKO-TEXHUYECKHI HHCTATYT
(HAIHOHAJILHBIA HCCJIEJOBATEILCKHI =
YHHUBEPCHTET)» (3anmonHAETCA CeKpeTapéM)

IIMCBMEHHAS PABOTA

[0 yepHOBUK YHCTOBHK Crpanwuia Nef
(ITocTaBbTe raoOuKy B HYKHOM MN0JI€E) (Hymeposathk TONBKO YHCTOBHKH)



O yepHoBuk [ gncTOBHK Crpannma Ne 7

(ITocTaBbTe raJoyKy B HYXKHOM Moje) (HymepoBaTh TOJIBKO YHCTOBHKH)



[\ meoTh

«MOCKOBCKHI ®U3UKO-TEXHHYECKHA HHCTHTYT

DEIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE
OBPA30BATEJIBHOE YYPEKIEHHE BBICIIETO

s e

(HAIIMOHAJIbHBIA HCCJIEXOBATEJIBCKHIA

YHHBEPCHTET)» (3amonHseTCsA cekpeTapém)

IINCBMEHHAS PABOTA

0 geproBuk [ yncTOBHK Crpannna Ne §

(ITocTaBbTe TANOYKY B HYKHOM TIOJIE) (HymepoBaTb TONBKO YHCTOBHKH)



| Yy T' = u
T UL
A ]
K ANEM: S
Ny oK W] ]
Y AP Agis
0 L [ " 1in —T""/t.a'
l | A/ 1 ’ih l33 . ". Ofsrﬁgg )
) X Ty 1 i
'K//Q.___‘" 4
U 7.2 A
_| 40 {os ﬁfé 4]
0n Y .
92 S ; A

(
b
Lo
o<
A
cf:b
=7
Pant=n
-
i
\
=
i

S
q‘.l'1 \ .L{ /l"%/“
TRy FH LT
U U
f | IL_.. | "
\!I' =h¢} ‘d’lﬂ %r “* |v"' =

™
-
.

i At Y L i o 9—’ "L__, el wrUy  =(4 “'L
ate SO ERV T TR RS ISR e A i\ S S b
£t T £y By
BB BV T T
- M “(‘L
0
. 24 16 1
== =l e N e
—— . & {50 . !i%
4epHOBUK  [J YHCTOBHK Crpanuna Ne

(ITocTaBbTe raJIOYKy B HY’KHOM MOJIE) (HyMepoBaTh TOJILKO HHCTOBHKH)



®EJEPAJIBHOE NOCYJAPCTBEHHOE ABTOHOMHOE

OBPA3OBATEJIBHOE YYPEKJIEHHE BBICHIEIO
MPTN e
- «MOCKOBCKHI ®H3HKO-TEXHUWYECKHI HHCTHTYT
(HAIIMOHAJIBHBIA HCCJIEJIOBATEJIBCKHI

YHHUBEPCUTET)»

IMNCBMEHHASA PABOTA

e T S T T e — e T e S r ey : e e e

0 yeproBuk [ 9HCTOBHK Crpanuna Neld

(TTocTaBbTe ranouKy B HYKHOM I0JIE) (HymepoBaThb TONEKO YHCTOBHKH)



O yepHoBUK [ 9MCTOBHK Crpanuna Ne_
(TTocTaBbTe TANOUKY B HYKHOM TIOTE) (HymepoBarh TONbKO YHCTOBHKH)




OEJAEPAJBHOE NOCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YYPEX/IEHHE BRICHIETO

- «MOCKOBCKHIH ®M3HKO-TEXHHYECKHH HHCTUTYT

(HALMOHAJIbHBII HCCJIEJOBATEJILCKHI
YHHBEPCHTET)»

MUCBMEHHAS PABOTA

B ANE i L O A

,,,,,,,,,,

BES\ VR U (EET V" ﬂﬁﬁi%?@ IS aE

[0 gyepHoBuk  [J YMCTOBHK Crpanuna Ne
(ITocTaBbTe TAJOYKY B HYKHOM I1071€) (HyMepoBaTth TONBKO YHCTOBHKH)



-—
-
e
}-

L]

A

fﬂ*j
A

:.L’J?)‘..
e

oV

0

A}

|9

(Wel

A

£
5l
s |

i

EE S

e

e

Crpanuna N

(HymepoBaTh TONBKO YHCTOBHKH)

-

= {f{(,.- |
|14
M
pﬂ
9\ i

o
- » ‘:
= |
-+

g | o

-
I . g s

r_- i

j\

A
ilis] By IR o8 8

e\

O yucTOBHK

A iy /'nﬂﬁn ]V

HET)

/]
[
/
/

Vi
[
B
Jf
/
158

30

(IToctaBbTe ranouky B HyXHOM MOJI€E)

V] yepHOBHK

BF A
[,
a5

J\, =X
/
/

)

I -\\f

JJ
AL x|

X

{5

LIe

>

Z

} 1< L > (L

-
-7

§
FIELY

LSRG




DEJEPAJIBHOE NOCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YYPEXKJIEHHE BBICHIEIO

/\ M®PTHU . ...........comscommcer: | INITITNIDY

(HAMOHAJIbHBIH HCCJIEJTOBATEIbCKHI <
YHHBEPCHTET)» (3amonHsAeTCA CEKPETAPEM)

IINCBMEHHAS PABOTA

eggrg w.,w 35 5% @3%’“{ saafm
B 1 W s

T“ Cg Cg :L &c :w

-~ posix- s+ s ( ?’MU cmf?xa J ~SM1KS M Atsft0ssT-
BER (9 1V S S L SIS CEEEL

‘Y\%X*SY\BN S ?k*eq() %SM ?KJN shﬂi]( M}(

-*sz-m cnsﬁf

JC“ E¢ &!’\«'L]( Cﬁiv\i

- Cﬂs‘tlf tniz 3#* 9 S "‘\"
iwmmx is.hqrxsm J,Cosq)wj i
l@isfn;t){( [ISH- swo "jgfasﬂf ng fﬂrsmmﬂ =

] vepHoBUK [ 4HMCTOBHK Crpanuna Ne
(ITocTaBbTe TaJIOUKY B HYKHOM I10JI€) (HymepoBaTb TONBKO YHCTOBHKH)



ST L - &6 B

= SIS =
LS = 4% S ] | | =
LR A= ShL 5 CEEEE |
M:Iqﬁogv f%’ (| -A= <t'\qh 4 = | | >

EJJS'L - I}“‘fﬂx \ 3

,....u,:,....“. == ¢ =

bty
=)

e
Pz
&

sy
1
=
4
Iiag

i
{
H
H
|
1
|
|

>.p

\

|

P~ !
rr

ey
Y

- <

N

T

!

i

f

|

B

|
‘ﬁs

Yl A= AR

i
o~ |
1 f
| E
¢ | | !
Sl miL fott i i i St
r S — i | i
‘X" reRcill | | |
i | | e
{ e aale e R e W T L
| | i
o { = = = i
g ‘ %
\J__'_ i
X ;
|
i { it o
| i

[0 gyeproBuk [J YHCTOBHK Crpanuia Ne

(TlocTaBbTe rajJo4Ky B HY)KHOM I10JI€) (HymepoBath TOJIBKO YHCTOBHKH)



