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11 kaacc
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3an0JHACTCS OTBETCTBEHHKIM COKPETAPSM

1. [3 6anna] Yrubt a u 3 yaoBaersopsor pasencTeam

. 1 .
sin(2a + 23) = -E: sin(2a + 4/3) + sin 2a = —i.
5

Haitsinre Bee Bosmoxibie snadenus tg o, ecom M3BCCTHO, YTO OH ONPeALIEH W 4TO ITUX 3HAYCIHHH 1o
MEHbIe TPex.

®/ [4 banna] Pemure cucremy ypasuenuii

T—-2y=+zy—z-2y+ 2,
2+ 9y — 4z — 18y = 12.

[5 bannoe] Pemure nepasencrso

3 b ; log,, 13
5lo812(z"+18z) | 42 |22 + 18.r| %12 _ 18z

4. [5 6annos] Oxpyzxnocrn Q U w KacawTcs B Touke A BHyTpeHHuM obpaszom. Otpesok AB — nuamerp
bouibuedt okpy:knocru €2, a xopaa BC okpyxuocetn () kacaerest w B Touke |). Jlyaw AD nosropno
nepecekaer () B touke E. [Ipamasi, npoxoasmas wepes touky F nepnenaukyasapao BC, nosropno
nepecekaer {2 B rouke [". Haitqure paguycsr okpysxnocreii, yron AFE u maomas TPeyroJibHUKA
AEF, ecnn uzsectno, uro CD = 8, BD = 17.

@ [5 bannos] Dyukums f onpesesena Ha MHOKECTBE MOTOKATETBHBIX panmoHaIbHbIX Ynces. M3secrno,
9TO JUIA JHODBIX MHCe @ W b M3 9TOr0 MHOKECTBA BBINOJIHEHO PABEHCTEO f(ab) = f(a) + f(b), u npn
stom f(p) = [p/4] ans moBoro mpoctoro umena p ( [z] obosnauaer naunGosnimee nesoe wncao, He
npesocxosimee r). Haftanre konmuecrso nap natypasibheix uncen (r;y) takux, uro 1 < r < 24,
1<y<24u f(z/y) <0.

6. [5 6annoe] Haitanre Bee naper uncen (a:b) Takne, 410 HepaBeHCTBO

122 + 11 5 -
———— <ar +b< —822 - 30z — 17
dxr + 3
5 o 1, 3
BbIITOJIHCHO JIIA BCCX T Ha IIPOMCIKVTKC [_T' —3).

=1

[6 6annos] lana nupamuaa ABCD, sepummna A KOTOPOil JeKHT HA OTHOI chepe ¢ cepeanHamu
BCeX eé pebep, kpome pebpa AD. Ussectno, uro AB = 1, BD = 2, CD = 3. Haiiaure pmny pebpa
BC'. Kakoii naumenbmmii paanyc Moxer uMeTh cepa, ONMMCAHHAS OKOIO JAHHOM nHpaMuib?

© MOTH, 2022






GOEIEPAJIBHOE N'OCYJIAPCTBEHHOE ABTOHOMHOE ‘
OBPA3OBATE./IbHOE YYPEXK/JEHHE BbICIHIETO

M¢T" OBPA3OBAHHA
- «MOCKOBCKHI ®H3HKO-TEXHHYECKHH HHCTHTYT

S i LHIUDP
(HAIIMOHAJILHBII HCCAEJLOBATEILCKHIA
YHHUBEPCHTET)» (3anoyHAETCA ceKpeTapéM)
IIMCBMEHHAS PABOTA
Sagw 3
(x%t82) ;. W93 L 1
SLQ“ +x 2 kS x] T 8y 0D3. x% 6y >0

Jﬂjcrb texbi4  (t>0) "3,“1*“ . wihm e
logy, 43

I
Tpu e (0,444 np-fo Bepuo
Tpa t£ (oytuu] wepbo  relbepprco

te (0} 1uu
J

Loﬂn

X +13x20Q ¢ i 1
¥ Llgxe tqy i ' ﬁ__‘ 14y
x(x+3) >0 = X(x+13)7 9 -
Y ST (XHy)i-6) <0 T 4 éq = E] —

T T

777\ 777

-1y -3 e S
Xel-24,-13)|/( 0,67
Orfer: xe[-2u;-13) V(0 6]
[0 4epHOBHK YUCTOBUK Crtpanuna Ne_i

(TocTaBbTe rajlouKy B HyAKHOM 11071€) (HymepoBaTh TOJIBKO YHCTOBHKH)



5a,(3cuwz 2
X-4qic W ﬂ) o3 [x-29 20 X147
494" 1By 12 () XY-x-1y12 20 [ (4-4)(x <) 20
UVL (I) X"23=J; Kly+l =D Xz”-la?—Qxa:)(l‘j-X-tafZ z? )(zfX{('ga)H{ld?{-Z,j—Z‘:O
K+ (t-5y) X +qﬂt+23~2=o
2
D= (t-59)" - t-(taghezy-2) = 154 Moyl ~16y 8y 43 -3y %43y +9= (39

xaﬁ:f;iw - :ﬁg;qs-z (mﬂw)
X 5..1_'2’_’.?.3’ ﬁﬁi‘%@:g«*i (+ cageor
leagrad: xoty 2 -nagsebum £(I)  eayed? Xoyed-nogachun £ @)
(uy-2) "0yt~ 4(uy-2)-(3y -12=0 (3+;f+a3’ ~Uly+1)430-{2 0
161y -0y 44 99716 g8 - {3y {230 § 42y +le34 Uy-Y - 13y~ =0
1§31-s‘03=o !032-7,05-:50
y1y=0 1y -4y -3 -0
y (4-2)=0 8L %5 {G;q %0 ey
o Ly I+ wau Y7 - 3
i‘jﬂnﬂ::,,j QOMW ):j 1 [ -2-§
993,34, 90 c0 (1)) 20 }Q(jsaﬁxﬁw &3, .#35 o,
TA ,Z_.h-g %l <0 fl"”m”
(- %-0)(1- )20

Omgex: (¢,2) (z-—f“"'- z,"—‘?)

O yeproBuk ¥ ymcroBuk Crpanuma Ne L

(IocTaebTe ranoyky B HYKHOM Mojie) (HymepoBarh TOILKO YHCTOBHKH)



QEJEPAJIBHOE NOCYIAPCTBEHHOE ABTOHOMHOE
OBPA30OBATE/IBHOE YUYPE/XK/IEHHE BBICIHEIO

et «MOCKOBCKHH ®H3HKO-TEXHHYECKHH HHCTHTYT

. - - HHHDP
(HALIHOHAJIbHBIT HCCJIEIOBATEILCKHIA

YHUBEPCHTET)» (3anonHseTcsa cekpeTapém)

IIMCBbMEHHAS PABOTA

'/‘/’5 gaﬂm&g

Flob )< F(0)+ 5 (k) 5(p) = [P/4] Wpu baax ook p

T()= F(x)+ F()> 5(1)=0

F()-[%]-0; 5(‘)‘[“}0; 5(0)-50)e5(2):0 3(s)=L%3=¢ . T()-52)+ a‘(;),o/
YY) 1231, 503)=5(0)4) 0, 5(0):50)+318)=0 ; Tho): 5543 (2)=1, Sl)-[%T=2.
J(0)= 5(¥3(v) = 20 Flts)=[%)- 3, §()=50)¢8(z)-1 ; j:[l€)=5(;)+5{z)={;-:Y(tc):j‘(g)fj{z)_.oj
F12)- {47 =u; f(w) Sa)e §()=0) 50 [ Tew, TEHa) ¢80 = 1, Ted-515)eSlz)- 4,
Fw) = S0« F0)=2; 5e)=[23=5 ) Sud= 50)<5)=0

F(AY) - $a)e 5T ()= oﬁ- 3 (%)- 51+ S(4): 5 6)- o~@
3(3): Fe+ 54 )= hof 54103 (“) S(w)¢ F(4) - 3lu)-e
f(—f-) (1)+ 5 ()= F(3)=0 dﬂ;.) FE)- 520)¢3(3)= 36). ,

]

{+5(Ja) o (BB SH3T4): o‘f(Lwci AP Sy PP
5(ik)- TS0 )= F(X)-5le) = W"ﬂ sy (&) ea)e-1 §(K S
S )edHro 565)- -4 ko Fl) o4 Sl St i )e -2 o)
5(5)- F&)- F(ey) = 0-90)-5ty)-- ) i) =0
"”) §(X) ‘ﬂi) J00- 5@’-0 Ulpu 9T0ué‘xe[t ,147
yeltyrul
ng(jpm ae(t e X, 4 €4 -Kaxypasii
Q,I’P JW&L Yt J:(a) 5(&) o ﬂ H“"ﬂ’*’“"
e N Y
s pbo g
ey + Zo6 ¥2qe {324 ~ Flo)=5 € (e
AU+ LA B34 dudg = (o8
Omber: 493 nap
(] 4yepHOBHK & uncrosuk .(;Tp’a_ﬂuug J‘\b_é“m”

(TlocTaBbTE TATOUKY B HYAKHOM 11071¢)



EOQM Y 5

J,rD
Douso: ) (O‘-/)f.() QL(OL'/IQ) Aeld; ke, AB—M 30 -raeasior Jy €.
D0uh=C EF IKC Fer - Cp=8 Bb=t7
HQ’C‘W" LHFE) i, SAEF OtA=OLb=h Anﬂlh

Y CB:DO")W.J'. A)@.-gwuuna
¢ 04DB=90° v&. Qb0 ¥ 1 BC-tota-
Teaphme 0 +.D.

s CBALSDB#=>

AB e 1k {743

A "0 “ 8D Tih-h T A7

| 341 = 50K, ~ 25 =526 =6, >
CQ V,_:’{z‘cih

Uy 50,0k BO;Z—-OtbszDZ- no T Jlugatopa

(2h- )= h *”’
(%0 m" ATFE

£ (” s N +23J-);;g"'h nz"zsd f:
FE - A Qhupassee i ops FE _J_r 29
é” C LAMTL Ha 18‘)6(' {78 JE—-—_-z
L AEDB-99° T Jn - 3“““"‘” e s a 3

,46 ,5@ - ‘_e ?.S‘ __‘(3_/&_

3 81 2y
e 2 %,Z Lo gindng -

— > , - PR )
%D Bp (—'S‘T‘T s S
g 3
d ‘“:fg T J(Eq =J26 :> wSZO{DA: ﬁ%l"y' (,O(bﬂ f&AbC: 900

..'Ly Sth :bf*:j—b
8 D0y § -pakucdegsyy.h Ceb=0sN-F ~) ¢ hpD =004~ (0ScBEb="T7"> ! ¢t ]

¢ 3
Qm&;,q; Va= %/ I ,}%—_’ p ¢AFE = ouresin 77

[ yepHoBuKk ¥ umcToBHK

(IocTasste ranouky B Hy)kHOM nosE)

Crpannna Ne

(Hymeposats To1bKO YHCTOBHKN)



GEJEPAJIBHOE N'OCY/JAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbBHOE YUYPEXKJIEHHE BLICIHETO
OBPA3OBAHMSA

A — «MOCKOBCKHH IDH'HIIS()-'I'EXH HYECKHH I‘IH("I;H'I'.‘"I' HIUDP
(HAIITHOHATBHBIH HCCAEJOBATE/ILCKHH

YHUBEPCHTET)» (3anmoHAeTCA CeKpeTapéM)

IIMCBbMEHHAS PABOTA

BQ%W !

sin taad): ~57 (I>
v

€03 (1 418)= —:f-@

¥}
L0s (Latws):- -

Sih (Ladus) £51h L& = - - (ZZ)
2COS &a_ -n_ﬂ) . 603@4/5)= e0s (2a+2v3)
LEeos[tarrn) 0S(2h) = - 0S(2a%23)

L5 'Z, z.ﬁ-*JrnJh hé ¥ :1,_3‘5
2
Cosan. —-(2 W"-rl—‘zr+wa,u+ i‘_{m
7): >
. Ly singp=% -%
?‘ l 52‘\{3’”&"% oS 42 = CQS WS- Slh 1A __,"q ’3‘ —-Z
Y Cin US = 2SThls CAUA ™ [3h JTF
B L 7 S 3
% Sih 4w - -.LJ-
' ‘ J
W (I> STh2a.o5dvs+ SinlvseosiL < I 1_
’smzu Zeoses.- ek sih oLt r’d_b’osu- "7
g ~ Sthlat %5 %0 -
h L -Aco;za
Sl * E < -Sinto -t za = g

—{S;hzl.c !'E’c,os pes
Si ""‘.LCOHQ_._‘?

{ina- Fosa - -
sinlas »—--—- J"‘coal,c -
+ (Y@ =4 3 L0810l
i N U= J“%Z&#n - COS’LZ"&' D224 = ) L ({(LOS Lo+ T8 "'—‘ 1
$inW= -——- Nlew2e i
03 a - "’" = i ."——_Qh)

Sihla= J?’ﬁoszq-f:;r CDSLLCL{ (‘r] 3 )ﬂ ] YeogYa J_,S,_Tw .

A B

A4l Y 69 cosla.
0): D- %63“”{ | el B2 S 7& Y v
-3 = @ ;2
” (o W3 __}_———— =
@) P-4, e e JT-}E/"’ W__,‘f- -
5 &052_4 '__‘in-g'- ‘6 la4d "y +50~.‘ m
- }qo. T

O{ﬁq JJ_’—M"JL [ V\FE{TE’E J W ~07747
Nt /= ey Qe iz

‘3 L7 WA -

_\fmwz‘v- -2
IRfe ~— LJ?*@"’?-

[0 yepHoBuK /] 4YMCTOBHK

(IocTaBbTe ranoyKy B HYKHOM MOTIE)

Crpanuna Ne _5

(HymepoBarh TOJILKO YHCTOBHKH)



[J yepnoBuk [0 4KCTOBHK Crpanuna Ne

(TMocTaBbTe ranouky B HYKHOM nojie) (HymepoBathb TOJIbKO 4HCTOBHKH)



PEIEPAJIBHOE N'OCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3ZOBATEJIBHOE YYPEXKJIEHHE BbICIIETO

M T" OBPA30OBAHHSA
I - «MOCKOBCKHIA ®U3HKO-TEXHHYECKHUI HHCTHTYT HIUDP

(HAIMOHAJIbHBIA HCCJIE/IOBATEILCKHIA
YHHUBEPCHTET)» (3anoHAeTCH CeKpeTapém)

IIMCBMEHHASA PABOTA
Y
s sih(?wu(.é)*gsn;& S

r\’}’) QOL 1 4) o~ s -
SINKCBWL + Sindseosll - ——

<

Cin2t Cos 48 + $invsCOS ¢ + 5ih 24

V5
P 03 2%- cal9- £1n': 2c0s Y-/
Y
SN0 ko) + s 2 fim -5 + 2= - o
/Py

SN 2L (gwr7?./s s /..u"l)%CO 2L /Qsm)m; 2b- fnz,,g) £51hI4 < —‘i TP
§in 2L (:;ccw-«\(zcd s )1 05 QW+ Sihpvs (2005 V,-4)+>,;-;>2,4 . '“f:’
Sih 14 (2t “(t{; )02 2 S €y fQogslg ) H5in 2w -31;’

o

A
: )" . \ T j.,' TSR, L{
2204, gn 8% gnae

)
— - 1 A o A 2
/ 5 714 i . 25 SinYeos 2434 St CA Q4 Srhéss = T
RGN s =5 e
T T o . "%E’COSE'./B:- --5-_-- S‘u"-?/ﬂ + SJ-‘?Z"}' > "5: /o f"'l,s')
/ ? k_—‘ﬁ’!: ) — ¢ ‘“ e ’
(X’ H V')‘Z‘! ¢ Ylj ”3,?20 T 0524 + E’uﬁ:ﬂ SHaA ~G5ihy = Y 7
i P )
e <9y euy-Iyy I ] T
fX 29 [T (tosmy 25w} = G500
( r)lra /):;,f\_;ggmﬁ. u-nfhfri = ;'

~

Y%W’_ ng;yg-v:{ﬂ-*l [ J& {I(tasfaf}fbu’:\) 2 uiving -25::7?./‘) = g0 7'L

XQ—WN*&\;?’% =15
(g - Sxye g =0 (x-29)? -xfy- 1)+ 2y~ ; (x4 y-Hle"y=C
D By-d)=20 (0 Byt - 28 L{fx-,?jz,;(;y-g?.; )c
{x-’ltj)?'f {{:‘JJ‘)‘;T}{)-‘ o ! fx. ?3)71”:.3_'{};}'_})'0
50‘?}2'16 +-3) =970 ?()\’c)(k’”'_-f ) 1{34-6)3y-0

Ef yepHOBUK  [] YHCTOBHK Crpanuua Ne_

(IocTaBbTe TANOUKY B HYKHOM 11071€) (HyMepoBaTh TONILKO YHCTOBHKH)



5{ Lot (x2epr) 2 2 ? ' LO?Q 13 L [j Ej
5 Hit +X '7/ })/ J/{)’) __f(i » — ,’ _‘? : C
4 ;‘f-"‘,{ deu
) 7 ap f >0 i ' ‘_‘;2 Z2 0 "_7',.- |
k /zgi £ s 5 R 2 08 = s
')’mﬂ -++?,/{ | ,I?'.Jlr(.b?

6"“9"{44 o f@;ﬁg OZW) A

< f, -; ,,‘:-_‘
sih[umvs)w‘nh— ws(w**w) 7}05?/5 ()

ke

* 2COS2A (wszacosg/s sthla.zy\hw>
L
[Pulier O Cxfram)>0 50
/ v i3 {4 ( v e 14y <0 "fwr'(;
!f f>
. Sal3 (0= Jeosla— =
agaan: ’l 7'{5‘9 —28ih o

, ‘ 4%{ ~Qry < XY - X-2y 42
t=>1uy - ;“ﬂ" bV LI\ e liyea

] | % xﬁ_
/CFQ 2) 4—&’(4[-—‘#44 }\ ]@H-J)— LJ i))/M &J ! v
{{}t -y -+ 0 {Swz;f? f1=0
3 &y 4 5 3 %ELO_fv_

L. 5y- !w 3
g < j‘\g X s -
a(g-1ro Gl
J A ><\, ..-:-F AlT
'\J{"_{j ijt’?, = e o i

v YEpHOBUK  [J 4KHCTOBHK

(TocraBbTe ranouxy B HYKHOM TI0J1€e)

Crpannma Ne

(Hymeposats Tonpk0 uHcTOBHKH)



34 }
‘fL,x__{i , ) 3"

4 h ) s N : ] / s )?

Y7, sl anoblitt o o v O i 'l AL T
| 2 10¥ ox-1P [CI)MQ (2x2/{ 22 m
JHRel o (8 )k - 111 _ALF>

2 5
/300173 avrt *“”‘mmzﬁ? i@@xgi@w@“ =t
o e e S G /5 3\101’- ng%({ H

'Z_)’- 000=4.3.17 - ¢42:3, -
Y 1t 58-89 oo

[ ettt sar- s “27" B / ~786
y 714, e

/‘8x?~(zomi’ ~ 12520 L 5”*5/ X
{GX b esoxbel uy 4 r“y g

r "!Gr?-[ﬁ*ie&-—ab)‘ +4-3 §

) H” 4 J]D’J

Ry e g ﬁ“‘ﬁff
A P

{ 31?4{36“31}* + b 4| T/g 4{( (€], 31 },/ ﬁ/—‘o

d 4epHOBUK  [J YMCTOBHMK Crpannna Ne_

(IMocTaBbTe rajlo4Ky B HY/KHOM I0JIC) (HymepoBaThb TOJIBKO YHCTOBHKH)



GEJIEPAJTBHOE N'OCYJJAPCTBEHHOE ABTdHOMHOE
OBPA30BATEJIBHOE YYPEKIEHHE BbICIIETO
OBPA3OBAHUA

AM ' l " - «MOCKOBCKHﬂIMﬂﬂ](O—TEXHH‘[ECKHﬂHHC']:HTY’I‘ ’ LLADP

(HAIIMOHAJIBHBIH HCCJIELOBATEILCKHHA —
YHHBEPCHUTET)» (3arnoHAETCA ceKpeTapeéM)

INMCBMEHHAS PABOTA

: /
Slh[la.f ?.u’\): —?L)-— ﬁhﬁg-IUdJJSihfo'- _%

'-';”/ c 2
[V} ’ \)[?} ) ’ .
5 ()33 {4g) Thys ¢ 4,
7 o) 4 3(6)-310)r72-C

| 5 (’?}, J 3(3)- 7 £l2)2dlu)-0
% (%:L } %]I?"J}f j:,; ) 5 4 “_}. &3 1) -4,’ ?J 1/2)-0

f—‘f n s\. : -\.\ f—; i;:-__ \ * ,i.:"l .
41"((1:1 ) oéa )< 70 vid
\
\ X ?f ’ ‘l‘rg)

M ueproik [ 4HCTOBHK Crpanuia Ne

(ITocTaBbTe TaIOUKY B HYKHOM M0JIE) (HymepoBaTh TOJIBKO YHCTOBHKH)



