MOCKOBCKUN ®N3NKO-TEXHUYECKUN MHCTUTYT

OJIMMIINAJA "ONI3TEX" ITO MATEMATHUKE

11 kaacc
BAPUAHT 7 NI

Bnauk 3apganns ponxen bbiTh BnoxeH B pa
Pabotbl 6e3 BnoxeHHOro 3agaHnsa He NPoOBEPSIIOTCS.

. [3 6anna] Haiizure KoIM4ecTBO BOCHLMH3HAYMHLIX YHCes, MpoM3BeAeHne Uudp KaxkI0ro u3 KOTOPBLIX
pasno 9261. Orer HeoOX0AUMO NpPEACTABUTDL B BUJIE 111010 YHUCIIA.

. [5 6annos] Pemure ypaBrenue cos 9 — cos 5z — v/2 cos 4z + sin 9z + sin 5z = 0.
. [5 6annos] Pemure cucremy ypasnenmii

($2y4)_ln$ — yln(y/:l:-")7

y: —zy — 21?2 + 8z — 4y = 0.

. [5 bannoe] Ccbepa ¢ nuenTpom O Buucana B TPEXTPaHHBIA yroJ ¢ BePIIMHON S U KACAETCA ero rpaHeit
B Toukax K, L, M (Bce miockue yrisl TpéxrpaHnoro yrna pasmuunsl). Haitmure yron KSO u
TJIOIA/Ib CeYeHUsl TPEXTPAHHOro yria IUIocKocTbio K LM, eciu M3BeCTHO, YTO IUIOMAAM CeyeHuit
TPEXIPAHHOIO yIUIa IJIOCKOCTSAMH, KACAIOIMMUCS chepbl U NepIeHIMKY/ISPHBIME IpsaMoii SO, paBHbI
1 u 16.

. [5 bannos] Haiiqure Bce snadtenus mapameTpa a, Ipu KOTOPBIX CHCTEMA
|z +y+5|+ |y —z+5| =10,
(Iz] = 12)* + (ly| - 5)* = a
MMeeT POBHO JIBA PELIeHUs.

. [6 6annos] a) [IBe okpy:zkHOCTH oaMHAKOBOrO pamuyca 10 nepecekaorest B Toukax A u B. Ha nepBoi
OKpY2KHOCTH BbIOpaHa To4ka C, a na Bropoit — Touka D. Oka3as0ch, 9T0 TouKa B JIeXHT Ha OTpe3Ke
CD, a ZCAD = 90°. Ha neprengukynspe k CD, npoxoasimem gepes To4Ky B, Buibpana Touka F
TaK, 94T0 BF = BD (rouku A u F pacnosioeHs! 10 pa3Hble CTOPOHBI OT IPSIMOM CD). Haigure
maHy orpeska CF.

6) Ilycrs nononnurensuo u3Bectno, yro BC = 12. Haitaure miomans Tpeyroabuuka ACF.

. |6 6annos] Haitaure konuuecTBo map mesbix qucen (%,y), yAOBIETBOPAIOMINX CHCTEMe HePABEHCTB

y > 2% 4+ 3. 2%
y<76+2(2%2-1)z

Orser josmken 6uITh Npe/cTaBien B BUAe aareGpandeckoil CYMMEI He DoJiee IByX ciiaraeMbix.

© M®TH, 2020






®EJNEPAJIBHOE NNOCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YYPEKJIEHHE BBICIIETO

- MOCKOBCKHH ®H3HKO-TEXHHYECKHIA HHCTHTYT

(HAITHOHAJIBHBINA UCCJIEJOBATEJIBCKHHA
YHHUBEPCHTET)»

IIMCBMEHHAS PABOTA

toS (wa,r) ¢oSsx —\2 cos o +s£tt{.syfﬁrx) ¥ siuSx=e
eSS ‘U’;Lgmﬁurﬁu‘r)/ wSS'wJ—zGOSCN-FISM.S}MS i+
= L o —17—

—E._,,_“——'-

Y CLoScrsuyy+ S'\nSxy=o- T 1 | L

T

. =z 4 Z
? s

(,Qs(y(fﬁ) wS,B \5—15057;( 1-5':14(,///5/1 S[@/é’ o

0o 5L 065 —5‘”"/%/"5 rwsp/v Sma(w/f-i (p/ﬁgg,

LS YB =
L
;vl{@( Co Spd ~ 51‘4;7[’+) +C,0$/g/(@ St SIS 1) %
—zeosp=o (Cost~Siantel | (51 €cosP)-Vemsto
C_Dvstse®
v yepHOBHK  [] 4HCTOBHK Crpanunna Ne_

(TocTaBbTe ragouKy B HY’KHOM 10J1€) (HymepoBaTh TOJILKO YHCTOBHKH)



0S5 o5 Yy —Siu

ge K(/Osx-——{—“ ~ iz

COSWV/X g (KXSquy -5 >5x - J;C&S'Cf/r—!— s/‘/%'qx%fj“f
' Y X
* OSYKSUSK + S nSK =0 L4352 £ Y £ 75 2(Z

4!6!!‘51(5(&%( - cos L v iz @S ?.st:ffrffns‘bffx_ra
;u', 7

(o 55’((""95‘“"’5"‘“{/\’) +Sinsy /&95 Gx ~S'u Y ) - LESSx~
—JzcoSUK +S(yEx 0O

WG@SSX'C&S(A?)H@ « Uz 9[«;5)( w%[&m@ +
S u (?K*‘-FJ J Sxéij

+VZ CDS(C{Xerj - (2 WS hyy =o J?’%zw
v ('22 )
s ﬂ(?f(‘f[f) _ggé'f‘-"r

waxé cos (4x+ (f) + SINSXB g,:q/wmf)
yi ms(‘{{;ﬁ/ “COG (=0 W
cos (4| 4 15 Sin ¥
\(ﬁﬁﬁ[ﬂ“ﬁﬂ)*\?z%?s”(w-J}_wffr{/:a
A Sin /;X%C(*éu/(";f ¥ 9‘”(5}1&6@“"

2+ ¢ SKAY L Sn
Z5H4 B '!’ Xwg 2 = %
- 2y
(b st R 7 Sum-toss) _ o o
Sm g‘(‘cQ\

to>(9x - tf) | Stu (.gi(-.i L//

et

j=

Ei YEpHOBUK [ 4yHCTOBHK Crpanurna Ne

(ITocTaBbre rasouky B HYKHOM MoJe) (Hymepoeats Tonbko gncToBHKH)



PEJAEPAJIBHOE NOCY/JIAPCTBEHHOE ABTOHOMHOE
__ OBPA3OBATEJIBHOE YYPEXK/JEHHE BBICUIEIO

T «MOCKOBCKHH ®H3HKO-TEXHHYECKHA HHCTHTYT

(HALUAOHAJIbHBIA HCCJEJOBATEIBCKUA
YHUBEPCHTET)»

IINCBMEHHAS PABOTA

alwiig) i l%"(*s(‘m [xrges20 P
é (ly[—}z)z-ff/j—sjz:'a, y >k W

2] y-xiT2e a
' P xS

KPP
. X‘-\ M e

7 [i74’; 5140"%’

TS TANCAN -0 78
4[5“‘{

| | | Iz
5-”/ %QC‘Z*QPM @ E =£ '/F%( ni
R @ il
&Rz I Reiz1y’
(?) V3ly l— ZpeLu-

i 4epHOBUK [ 4MCTOBHUK Crpanuua Ne_
(TTocTaBbTe rajlOYKy B HYKHOM I10J1€) (HymepoBaTh TOJIBKO YHCTOBHKH )



o 55 X ~¢9§5X‘-E’w§?y+sm9r+5!'q Sy =0

(Cwsz'r -Siu Zx) [ZS;'MFX —z.ﬁ—z/w.gz,rﬂfs'b/&j =0

Sinzxs eoSEr SuFx= 2 (052045 2)
= : oo Al Lo¥Y)
j Zx = o sm’“'i%(“z'y%a (SinZxt oSZX <
51

o I =2 YSYX S v ol 55.5% - k

T | [ngZC‘?Z € cfizse
= £ LS c{f
L

Zx=
= =

n o M(-éff) + 5::491598;9 *é’@%miﬂ
(oS (L+f) = EosolboSAAS A S iUp

/

T ER kit &
4 /~/§‘fd' ‘)ZE;Q’VL

Iﬂ/qepHOBmc [J 4ncToBHK Crtpanura Ne

(TTocTaBbTe raouKy B HY)KHOM 10JIE) (HymepoBaTb TONBKO YHCTOBHKH)



PEJAEPAJIBHOE NT'OCY/IAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJIBHOE YYPEXKJIEHHWE BbICHIETO

MPDPTHN
i «MOCKOBCKHH ®H3HKO-TEXHHYECKHHA HHCTHTYT

(HALIHOHAJIBHBIA HCCJIEJOBATEJILCKUH
YHHBEPCHTET)»

IIMCBMEHHAS PABOTA

siutx= {2 [ Sy rcoszy)

5 (qu)&“’ /fr;"l} %;g

2o
= (7 ’;f" < Si'uy( Sx ~5'ux)
: Xro —
|], rg -2k T X - f{j =0 Cos \Als, u COS w48,y S Zsg %
2

AR s (to sw;;u,,g)iﬁsi'q%
“2(x% 4X+6f) ’r(;zz-//jﬂf} : /ws)/-/JE—:)s,'w,wj-
= \7-&6-1{:0 - (05 x+(B41) 50v4)
(e "
2thr g—frirx T

Clak 4 it - () aF
X ZJ‘%Z fé,(/-j Vi c j

3 s -fo&x = éf 4/4;_;‘?

bt Bl Lt

-2ty ’x = 7'— 3y /

Q;& —jé/é/fz }1—%
bn'y-ebilyy i =
’ér,(/é Lo = zs‘zq*
Mff[/v- iy )°- é///éj-%«/)co

/%fér) /@ e )=o
ik gl
X< c? S=¢Z
M uepoBik  [J YHCTOBHK e Ng_,

(TlocTaBbTe ranodKy B HYKHOM [0JI€) (HymepoBath TOJIbK



z)grxz
5
K-z s x - Yo
J’l'-x%-gy‘:«»a’x:-o }=X,XP'O
L vy 'S = (: {-1 -6+
< VT -x -6xtT =0 AT

W 2:F-4- 1218 <16-16= "

i e (]-1]-6|7
@5%@@ g C (| {[t]o

- ~ 4o 2 =2

) -t AULT Y rK-q e : !

(> At = D=1+4q-W)

@ 3 TR
§ 64 -6-Fe7==(*7 ol At v T
F=B=6+t SRR

vk

AT 347 40 )
{ <7612 (220) 4 Ay S YA o6
| o 4(”‘1*5/*/‘?"“5/::0
T J feo (Ief-@)«([y[-5/ %6

)/4 t S = o
\7—,{45’: )

—_—
—

ATe
T B o —_— — ~ ]P — —— —~— —_—

Y2e

e o ;
\ 5(-/3?-5‘ f
xfy+5‘>9

W, YepHOBHK  [] yucTOBHMK Crpanuna No

(ITocTaBbTe ranovuky B HY®)HOM r0JIe) (HymepoBaTk To/1bKO YHCTOBHKH)



PEJEPAJIBHOE N'OCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbHOE YUPEK/JIEHHE BbICHIETO
OBPA3OBAHHSA

«MOCKOBCKHH ®H3HKO-TEXHHYECKHH HHCTHTYT

(HAITHOHAJIbHBIA HCCJIEJOBATEJILCKUHA
YHHUBEPCHTET)»

ITIMCBMEHHAS PABOTA

E{ yepHOBUK [ YMCTOBHK

(ITocTaBbTe ranouky B HYRHOM [10J1€e)

Crtpanuua Ne_

(HymepoBath TOJIBKO YHCTOBHKH)



Si (eip) < sigdeisp rcossing o cos & <25in
) S eingarsg- oswsing ’ﬁj\?
o =

LoSx —COSSx-V2eosyxtsndx +S sk < ©

oS é( -/9 / Sl LSBT S ust S( 1B
~ A sin7K S udy - Flzeos ax+ [ oy JxOS K <o 1

Los A/f-/g) =00 Spteos B-Swsiip
to s (-p)- s L)~ d S s,

/g

Clu 6,((;5/4- g/'bt[o/-,@/ Z._/{SI‘MD(&QS

‘?/ P »e= (%

. pacl Do
i o(‘F/g = cﬂ‘?%‘;}iv{w;ﬁ Aol = 6 -),,,(;Jgf
e A L L
T = 7 a3==ak

\ SA78 -0 CLrp,,
s.‘nd- 5 5:7@ S AT Cabﬁ— C{9Sg,(-c¢99/§ ;-zg'q;ﬁfc)?és

< q/f Tl i N ujx:g}{ﬁ%zkrlj\

A3 F X /w§zr—$o'w2r) J20z (ws zz(-sf'qzz»\j= o
(Gﬂszx ‘gfwz,x)/ A8/ y#x ~XJE(¢354( “anze) J WK~

; X v
WSZ)(:QJWZ’( ,&S‘qu)(; ()Ecpgz)(_“)\z_g"w_z/( 4
Flpex=( p
+ a?si nd 3(51'14 5§ -5—2_‘699({11- A'Sl'v[:?!wsz'( ;LX,ZX,LL(JFQ
. 4=
19*"¢*(w52x~s;uzx)W=Gm§qy
i 04:9""‘P> é

e:vxoé—s;'ﬂ{;

K= gf [é’éé"g
4ol ;L +£ é/ Ze’z
1 St ()= sindees ~sec), ://,:5%-) gt aZ_L;a
N _:Q
Cﬂ%/jé/&k{ﬁwf/g (WSXNJ'W(/- 51'145 /5,';,0(,%5 AP 7‘—@

, . oy 6
(0Sr-+3ub « (siyZ *wsgg/ ‘-'['—'05 g—ﬁ-sa, g—ﬁ/

ES/ YepHOBUK  [J 4yMCTOBHK Crpanuna Ne

(ITocTaBbTe rajlouKy B HY)HOM Mose) (HymepoBath TOJIbKO YHCTORMKH)



PEJNEPAJIBHOE MNOCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YYPEXK/JIEHHE BLICIIETO

o «MOCKOBCKHH ®U3HKO-TEXHHYECKWHA HHCTHTY'1

(HALMOHAJIbHBIA HCCJIEJJOBATEJIBCKHA
VYHHBEPCHTET)»

ITMCBbMEHHASA PABOTA

&2 ' Lbs
T ws.?x*wsfx—\rzqws%uf;fnﬂr TSMSX=O

~ASuPX SN2y L oS TV +2Z s/ 4 Ry wSZh =0
.Zg,'q?.( /wsz,x -9¢'nzx) ~ J?(MQZZX‘S(‘HzZK) =1

Lsintyeoszx ~Sinzx) -7( 205 Zx -8 uzy ) o5 Bt i) <o

(eo52x -3n 24)[,( scuZx -3 [coSAx+ ;,',,,Zx)>=o

Siu erwszX!:C&SZ;\; (Sl'”?x = E[wsz)ﬁ S(IMZ-A)
Liel q
éf 2x=4 Woato Z%,‘n}zxxJ?‘E(\Yzéﬁuzx*\EwSZﬂ

s il

51'7?x+9m(

s “”SQJ :
Sm(sx-—-—-):o

+
Jety ).

WPWW ace]
‘ 27 %
[0 4epHOBHK Eﬁ YHUCTOBHK CrpaHuia Ne ¥

(TTocTaBbTe rajiouKy B HYKHOM I1071€) (HymepoBaTh TOIBKO YHCTOBHKH)



g THE
7,27
kb e B

[J yepHOBHK I]Z( YUCTOBHK Crpanuna NQZ

(IocrasbTe ranouky B HYXKHOM I10J1€) (Hymeposats Tonsko YHCTOBHKH)



IINCBMEHHAS PABOTA

s ( WMW

(z) WW
t ¢ qerip o (12, +s) « /QW@««%/@: R

lu faoa
f; 2 p WWWW W

A WW%’//? </
| W Alty| 20| A ek

% (I “ergioz)
Wk lo K rals oD pobd W—/“ZV_

1 1)- kgt 1/ (s o) . _fw. 2
Uy feegring Rz s%7% oy BJiC

Telels apect.
R=1z fpe.
_[2713 OW.

K@/Qﬂoféj
lf%%ﬂ?‘d/l ( o) u (-3 ©) /M/VW/
%PW 4175 =R 31

O wepnoBnk M umcroBuK Crpanura Ne{~
(ITocTaBbTe TAIOUKY B HY’KHOM MOJIE) (HymepoBaThb TOJIIBKO YHCTOBHKH )




i(,%g?yW/ WW
W JU /ﬁw%«@

23:5dRavaos por 2ese
(b} +79
_'ILJ.R(I'S—*? Y pLey. a2 2] |
K=13 =7 ,Z//S’DM, | R =set=> ;?*/3
<P < Vst = 4pe W
R > V31 = O, / £ WM
| o K

0€£(7=?0/74‘4f,

ks -1  Req ZplH
\ ! BLi i 1 <<y -> l{/OM
AT | 4 ez oz 6’/084%.
wud, R =(3-7 3pem
15 < 102316 > 4plen
F?ﬁ?-?o/@%

//JAMW JLULHAE
%/W/ﬁﬁ (Y e, Kellriold
Wy thcs 100 O |

O otrily A -k peticice

noP0y 6T
e W
Oréerg

[J yepHOBHK [ uncrosuk Crpanuna Ngé

(ITocTaBpTe rajlovKy B HY:KHOM TOIIE) (Hymepoerate TONBKO YHCTOBHKH )



PEJAEPAJIBHOE N'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YYPEXK/JIEHHE BBICILIEIO

MPTHN B
- «MOCKOBCKHH ®H3HKO-TEXHHYECKHHA HHCTHTYT

(HAIITMOHAJTbHBIA HCCJIEIOBATEILCKHHA
YHHBEPCHTET)»

ITMCBMEHHAS PABOTA

_@:’—_92 o 12 | Ip-e TR
. Yy 4 -
R

’ =
. 9-@

9-i;

P

et &
g i z 4 >[17

E:_f\_ J/_;.) 3/?/}2'@
Z /

IJ(‘(‘(lffS/ s {J—J{FS[#Q) (1) ,Z&/,?‘We
([xlzy (ly[-5)%8 &) L8| o2y TP

Eil
X\?-

v,
0J 4epHOBHK d YHCTOBHK Crpanuna Ne 3

(IToctaBbTe rajgo4Ky B HyXKHOM 10j€) (HymepoBaTb TONBKO YHCTOBHKH)



KPWW/

()W/w a/ﬂngewmfrm

fxir—a‘cs(\ufg ~xtS[=/ 0 “\?Ji?—ox-—s
\‘]A \?“K-&SPO

@H 37»{—5

@:J ()t~

/ 6. _\

Wé/rz;' 1520 ; Y-y15>0
1/+§11~S+&a—x+5-——{o
,(,\(/=Oe>g.—_o
@ “wr Ve : HYts&o 3._,(1&5)@
5 3 in __ZX:/O:PV:—S

-Y- _5+‘5/—X'—.§:(o -7

@ “wr .‘/7.' Jﬁ\?egéo ! K(/~J/~f-5‘..<g>
A 3 tA-S=(O
‘7-15 ffw muEEn /ZWW

O WZ‘V//E” g1y <spo ;4 -x4S<O ‘V‘/f
K - yax-S=(0 Cr/QW

CX (0 =" K23

0J yepHOBHK M umcTOBHK Crpannna Ngé_

(TocTaBkTe TANOYKY B HYKHOM I10J1€) (HymepoBaTh TOIBKO YHCTOBHKH)



PEJIEPAJIBHOE I'OC "YJIAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJIBHOE ¥ ‘{PEII\J.I- HHE BbICIIETO

e «MOCKOBCKHH ®W3HKO-TEXHHYECKHIA HHCTHTYT

(HAIITHOHAJTbHBIH HCCJIEAOBATE/IbCKHIA
YHHBEPCHTET)»

IIMCBMEHHAS PABOTA

L Y ART

W/&MW W—-oﬁ“&Oagaf
CWW JWW@?&z -/fmx//a/

a/ lo eers sttbetfripee 1 4opo flr—

6WWMZX W"fc’é
Cerucoty &  tr
5%9’@/% e i Sx‘paé/( (fg
(tractocd 3 et /mo//z( L L EAEFCE
/MW 3 szx

C ( (‘,(l;f 'T,'T}T‘xi's-?!:y;;?(r:

(Busap W/ i

O3

y35 {(*’qu) ’( 54/()() 4(;0 K70

> Ty
3 Ky -2¢ CEX- QJ— ch: +
;Z&(X ~4lux ( ' s s O O
) X 4 ey (,/m?
"L‘m ©
_z‘&fX )éf)\’

£ :j’ LW, H4 ga"ofmre

[J yepHOBHK M uncrosuk Crpamma N l
(ITocTaBbTe raouKy B HYKHOM M0JIE) (Hymepos TOJ BHKH)



,&W)
KQZ%X %{ (’;giYO

e i/ér/;:? G bt A

- 4y %)
'-aﬁxwéx={ﬁp%4%y
2l <ty (- sy)
| Zﬁzyz%ﬁt,\/&j*z ¥ o —
Zﬂzf~z%m/%/v‘ézi+ i’—é/%/co
(Z/%Vy-%xj ~%//r/é/(/—ézk):o
(404~ toex ) (lury - x-St 1)~ o
%j:éf)( sttt éf/:é/?

g=x am /)
HWJ (2 ' VW é
: T z 2/
2 3 2 X =Y -2r+%x -Yy =0
X-X ~2¥ +8¢-4x=0 ¢ 3 2
vV -¥ ~6F {-3{:0/-'6)(70

SArtyr=o
X(x—z);o ¥2r6xtT=o
AT Leous @ng (}M r=
}“/%“?g,:p (|- 1]-¢/3
H X?J:Pyzz
418083 (152) ARRRARAL
(09 (r-2) (x4 p=4) =0
u frx-y=0
3:23—6{ D:).pq.q:/:z
L2:9) Vam i
Pty
MWWW% Xy > ?,)/27%

[J 4epHOBHK d YHCTOBMK Crpanuna Ne {
)IBKO YHCTOBHKH

(TTocTaBbTe ranoO4YKy B HYKHOM I10JI€C) (Hymeposats T0J )



