MOCKOBCKUNU ®U3UKO-TEXHUYECKU MHCTUTYT

OJIMMIINATA "®UI3TEX" I10 M/

11 kJacc
BAPUAHT 7 HIUDF

Bnank 3apanns gonxen BoiT BnoxeH B pabory.
Pabotbl be3 BnoxeHHoro 3agauus He nposepsioTcs.

. [3 6anna) Haiiaure xommvecTBO BOCHBMH3HAYHBIX qHCeJI, Tpou3Be/ieHre IUGP KaXKI0ro U3 KOTOPHIX
pasHo 9261. OTBer HEOGXOMMO NPEACTABATL B BUJIE 1IEJIOT0 YUCIIA.

[5 6annos] Pemnre ypasuenue cos 9z — cos 5z — v/2 cos 4z + sin 9z + sin 5z = 0.
. |5 6annos] Pemmute cucremy ypasHeHrmit

{(mzy“)”” = yn(v=T),

Y —zy—222 48z — 4y =0.

[5 bannos] Coepa ¢ uentpom O BuMcana B TPEXTPaHHBIR Yro ¢ BepmHMHON S M KacaeTcsi ero
rpaneil B Toukax K, L, M (Bce miockue yriibl TpEXrpaHHOro yria pa3iuynel). Haiigure yron KSO
¥ IJIOMIa/Ib CeYeHNsI TPEXIPAHHOrO yria MmiaocKocteio K LM | ecii U3BeCTHO, YTO IUIOMAMM CedeHMI
TPEXTPAHHOrO YIJIa MJIOCKOCTAMH, KACAIOIIMMECH cephbl X NepPIeH MKy IAPHbIME IpsiMoii SO, PaBHEI
1u 16.

[5 6annoa] HaiinnTe Bce 3HavyeHus mapamerpa a, IIPH KOTOPBIX CUCTEMa
|t +y+5|+ |y —z+ 5| =10,
(lz] = 12)* + (ly| - 5)*=a

HMeeT POBHO IBa pemelmﬂ.

. [6 bannos] a) [Ise okpy:xHOCTH OAMHAKOBOTO paauyca 10 nepecekaiorea B Toukax A u B. Ha nepsoit
OKpY>KHOCTH Bbibpana Touka C, a Ha Bropoit — Touka . Oka3asock, 4To Touka B Jiexur Ha oTpe3Ke
CD, a ZCAD = 90°. Ha nepnenaukynspe k CD, npoxoasiem 4Jepe3 To4Ky B, Bbibpana Touka F
TaK, 40 BF = BD (roukun A u F pacro/io:KeHbl 110 pa3Hble CTOPOHBI OT NPSAMOI CD). Haitaure
JunHy orpeska CF.

6) Ilycs nononuuTensHo ussectno, uro BC = 12. Haitaure mIomansb Tpeyroabauka ACF.

[6 bannoe] Haiture KomudecTBO map LesbIX THCes (T, y), yIOBIIETBOPSIIONIMX CHCTEMe HEPABEHCTR

y>2°4+3.04
y<76+2(232-1)z

Otser nosKeH OBITH IPeACTABJIEH B BUle anrebpandeckoit CyMMBI He boJiee IBYX cllaraeMeIX.

© M®TH, 2020






OEJEPAJIBHOE N'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YYPEAK/JIEHHE BbICILIETO

- «MOCKOBCKHH ®H3HKO-TEXHHYECKHA HHCTUTYT

(HAIIHOHAJIBHBINA UCCJIEJJOBATEJILCKHHA
YHHBEPCHTET)»

IIMCBMEHHASA PABOTA

- Pioh BBy 4G HG + AR F3NLA R 17- (8

bl G mﬁ' | @/,g %ﬁg/qﬂg

@ Q@ cde fg,{ ) 924641 = (46 =13
4 bt GBleid-[e-Fig-h=1g2pH | | | | _8agt(D 11,5087
3 dJ 3 i % l%? 3
e 326 (= 313004 3% u02 % = S BHA C _28 A
of | L | | I» 13 | 1Y .
=144 =D ¢ 5 ek A
a9 B2 #60%:1)_3’#
Al 20 [129y|3
X SERRRE ) R EYTES
A 2 1q |
Ly %:5‘6—:5 _ Mar BE
}
Hii ;5//;/,(;{,@:{/1% X
'R BE 5™ | -3—;:
re Y
2% & s P '_63‘2
ga61= <7 3-04(= Y B 17
d-0xl 7Y T
222 ¥ D | ALY
| ] [one=T0 W1 - B I
Ullpoex - P %!
3 2o |

A3 B! - BU2a =y TR YT
L B d \ é—t ABAARA
] W Nexal RARAA
2B ARAA L X 5 | A AN BA
ZANYY RN | 5] hAAABR
NN W T R |
A paBl | AL : | 2
5 A s ANEERE G NS0T LI
2o 3131 =2 S e % ER-B.5 T
48 P =628 F 660
[V yepHOBUK [ yHMCTOBHK Crpanuma Ne

(IMocTaBbTe ranovYKy B Hy#HOM Moe) (HymepoBaTk TO/IBKO YHCTOBHKH)



osOx- 5B x - X sV 5029 #5,p5 O

°>|Q?)K4Cof%g+sln‘5x-cm56k'FC‘DSC//Y =
sk TuE | i

Csraldry)icos(Ergisind—Cos{ - J3 Cosy = O |
Fatcosy P toststiy ttestresy ~Copt sia gra 0 S B s/ ptabass
(at+ 4l ) ‘ L4y :
Qsin & C@S(k) T S'n g_;j_a)égr‘n[:)ﬂ'&ﬁ'ﬁ T &, |
| . ; y
Isin({:*:) ( Qos(%)"Stﬂ[) 49"1{ cost - J2 Cosg=o
—, ; \ 0
( oy, ~dn X In (5) 0"05- - X=0
LS | J L=

9 2 8 | | ae %v0(¢7J>O
s T AX B *‘K(y:;o,

.3]— U% LD Ak (,%i Ux 1Y) 4_\4%%

% ?}‘ €] )(lm] ng A{’n/x/

-fnx Pn(xg fna[n/ﬁ)
"3 \K*Lf lx-t%?( O .
D 2
@ = (x+Y) P UAX-UBX XA Byii6+ By - Y Bx =
=0 - 2 U167 (34

Oyt (dx-Y) - SIS L o

: D\ f‘)ﬂ)(_ x+y = 30(-\"* ‘\-\ X

2

1 wepHoBuK [ 4HCTOBHK Crpanuna Ne_

(ITocTaBbTe rajloMKy B HY)KHOM I0JIE) (HymepoBaThb TOJILKO YHCTOBHKH)



DEJEPAJIBHOE NOCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YYPEAK/IEHHE BbICLIETO

- «MOCKOBCKHI ®H3HKO-TEXHHYECKHH HHCTHTYT

(HAIIMOHAJIbHBIA HCCJIEJOBATEILCKHIA
YHHBEPCHTET)»

IIMCBMEHHAS PABOTA

‘fAnY *G/O/QX) "LIII)X , 'Pﬁ{Q\K )
o
( %/ o/ @/M” oy

"Lf/n(&x)fnx vf'n(lr\)f/)[,éx 6)

R EMIYEE Y [Pn?d poiaf Mm/m )
- % {a2fax -Y-Coxe pfak = Pn’aur nx Pny +€nQ: (-6 tox) -
101> 9 E/IK é -6‘{0*_
S5yt Bele £ Rg _ g\é Cel=g= gL
ak by 4 ymo ‘,,@—- 3_- Yray ;_,:[52@
- f &
& g o oy
™. h T4l b ¢n
AT (Y- q = [H+x) /*/
as 0 (X' tx)")- fin x /ﬁ ) (’ﬂ) fﬂﬂf x)

= e
"nx(anHr\ U+ Y)) ux) ([n/u—XM/n XU
1 fhkrt [ ¢ alt- J— N
-t(rttuy) =y (%~‘JI£) , "-H?'Ugf:.tji- J4y
31- IGO0 o= B
J‘-Eﬁ;t—{ . E{; - g (U-x)= 2n X

{ | M1 X 5
\ . X
o Anlu-x)=fnx X =1
¥ XFUEP (@ {4L{£r\3_
T i y i
Yo gt e RS
M gyepHoBuk  [J uMCTOBHK Crpanuna Ne

(ITocraBeTe raioyuky B HY:KHOM Mone) (HymepoBaTh TOJIbKO YHCTOBHKH)



| T ' |
slﬁﬁﬂgm{al ‘5*&) 1sinbx - sin 'l ) “\J2 cos Ky | |

(Sxif—a.x) g -‘:J.m T ‘ -5 5 |
Rsin a2 | | @Y | _Kl /] ¥ Ycosy SN *Sﬁ——'x]'d;%s«:/,ro
DES 7 %
Yoz o (gx"’i?) S ( 6 7} > Costex - o/ 03
Cos %x )-an Bis q)“ Coslty = O ]
R L W B Yo
- 2sin (™% )sm(——*‘ri) <in (B4 R

7
“ st [‘}_Y)S ﬂ{gﬁ-]y% QSr‘ﬂ/i;—lﬁjC@S T FO

ein [5“%’;} (Cas [‘%_’?‘Sl\ﬂ /@f;}i/TO

en...
o~

Ch= 2RSh X P =2 R CosL

e L
=t 9 CB
R R

“{4 wepHoBuk  [] 4MCTOBHK Crpanunna Ne_

([MocTaBbTe rajo4yKy B HY/KHOM I10JI€) (HymepoBaTth TONBKO YHCTOBHKH)



PEJEPAJIBHOE N'OCY/JIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJ/IbHOE YYPEK/JEHHUE BbICIIETO

T «MOCKOBCKHH ®U3UKO-TEXHHYECKHI HHCTHTYT

(HAIIHOHAJILHBIA HCCJIEJIOBATE ILCKHH
YHHBEPCHTET)»

IIMCBbMEHHAS PABOTA

~

iy
_f) hex —

| Lgmoaﬁ(_-'—xlf'd-k (F=TA Y

LSZ= g‘. s Lg": €. Ugl== k=28

34 A =2 B
%?1‘{—& 3.0 i

) ?)Z | o [a)
y < It (9_ “..4) X o —HQ t& = ‘?zoi’*

e
L RF [t | |
@{,g’), @_LL@ - Q%+ qu'*réfgf
i - s . Q‘Q
M yepHoBuk [0 ymMCTOBHK Crpanuna Ne

(ITocTaBeTe ranovuKy B HyKHOM NoJE) (HymepoBath T0/1bKO Y4MCTOBHKH)



Xyt 5l ig -x+81= (0
(txt1- {'1)4 (\\dl-sjrq

Wﬁ
\%*Sﬂc\ T luyS-x15¢0 X X

0 15 = X yH 5= X

\ %% - J B
,},jdf%f/z/rg*%-/(:e(j g

> lo-2llass| £

& (‘X\.'41) + A5 Q<@ I
X - (2[x]14¢4U+15-a@=0 X - f2/x|+{89-a =0
@ = !‘Nx— L% 4@34ua >0

1 T S : SRS (R |

| (‘&*%*55'11&]*5**\ | Y S - x] (e@l y+5 x)t (o0
G’ P@%%wa%b@w 5)”
(yt9) ﬁvv&gdb)w - 2 (3«5) x) + (y+9) ‘%\—rég«-é)ix:o
Q(a*fﬂflx - ((%1‘%)-&}*0 |
(4197 + X- (y26) +x=0 [=7X=0>
y+5) Flys6=co [== I DI=5 =77 %:[,C:o

X = 21X + U+ 3{ o[yl +r5=a

2 o o= 1"“6
K-_il[)(\+l8343 ‘t0[31 e ‘) l lQ)

)Q“-p 45915

gy o
e < ¥
| o (R - i
;- o g (lg+9) = <% = 9
T =t 5 %:’{O/O
\O*‘r%
yepHOBHK  [] Y4HCTOBHK Crpannna Ne_

([ocTapbTe ragoduKy B Hy’KHOM I1071€) (HymepoBaTthk TOTBKO YHCTOBHKH)



DEJIEPAJIBHOE N'OCYIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJBHOE YYPEXK/JIEHHE BBICIIETO

MPTHN S
[ Chvgan

«MOCKOBCKHH ®M3HKO-TEXHHYECKHH HHCTHTYT
(HAITHOHAJIbHBIA HCCJIEJOBATEJIBCKHAN
VYHHBEPCHTET)»

IIMCBMEHHAS PABOTA

11 TTTTh] 3 REXN:
Wée 4)316_ = 3-30%4 = 514023 AEETISERTIS R

NI K ap- ko Gugpn | B-cwaguart. “ucaa =0 Mo
€ wueue bem yugpoe O

5) ‘{,us Karion. Ny a0k - K <t D26 CM%W <o
Uepoume B . aecaia Coom. UR . Mmpex D Mpex 7
w Gle { |

‘{)STCE SUT ST ﬂipﬁcmzumd,e,-u BW %3
paprrorr, bugol _

5) ﬂW w LENSIUSTN'S “rccet,  Ap-irne
wugn W-X | e Q26 |

2
g! 8- 186U

[ S

NEENEUY T ETE = BT = 56 T80
| | | Omiedm | kok- &0 1= 560
@ Co3Dx ~eS5y 12 coslix 45indx +sinDx =0
HEDNITETD (E-gx) 1sinb x =sin (3 Bg*ﬁcosu_x =P
‘lgn"{\ Cos (%xfj&) + lcos%'sin (5><~E) -J2 conlix =0
PR % cos(8r7) *Sfi\\i %‘% <in (5x-2)=0 S\

_C&"éf‘ﬂ(‘n CB'SL(K 1 5 ﬂ(gxn,) O

*'lsfnv_?’x %ﬂ —’“) 449 h [SX “)cpg(———g o

2 9"_0(5“:?(&5(%3)' gaﬂ(M/?O

o3

(] yepHoBuK [ 4YHCTOBHK Crpanuna Ne {

(TlocTaBeTe rasoyKy B HYKHOM MOJIE) (HymepoBaTh TOJNIBKO YHCTOBHKH)



" Sx-§ _ 5!(*2\5!
an Vo /-2 =]

nez
: ¥ . Anii
5.(-%: A0 0 Ii“>'5«= XN = “‘—Dx- "—f A //

0 ST : !Lé,_"_._”/ﬂ_
2 CoS a = SN I

\ ril 13
érﬂ/f—- ) / '\"f 0
T &k-o ¥ Bxy T
([ ) 5 ).
3 .
3

[

ép

-._

i
1I3%- 5;01 1]
I~ : :( T T T,

)
+

P

o HHx =AM =T s Tamm 1= X“’%“‘ %m//

- T T
¥ Consgr, [N b = BX (x4 q_.), L '
(a/ —‘ 2 72"'77~k; tgz
:ﬁ
oL s O DBy "’i‘“-—m
_ Q*lt
K= m /
‘L*m j Qnt 1 L
OM&em. 20§ ,){1“ NN

s p M e f\@.Z
(F3) % g-xy-adiox-tyzo 1= -y (x) - 21Beo
0= X1B X161 Bx -4 Bx -
A (xay) 3 B0 O
- [

P b-xX

9x -2 8x 116=2x4)

21X
O RERR TER (Y (‘lx\q}‘[nx = ‘{Qx)ln.g(xj
'_(‘fxg)"nx: ()" (3X")

= In (2 Jlax Infad- fa (A%
e e

“lox (-Pn{z t In G) ({n%\\n\()(lnl_* h)(g)

-Ufax fn /g’f}/ 202 + x40 - 6\nxf’n'l-M1 fn2
”uPﬁX:F\'\Q *an'G'fn)( l'ig? ‘antPnl 1= X=n_ ‘:S:L{//

0 yepHOBHK N YHMCTOBHK
(TTocTaBbTe TAIOUKY B HYKHOM 10J1€)

Crpanuua Ned

(HymepoBaTth TOILKO YHCTOBHKH)



®EJEPAJIBHOE NCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YYPE/KJIEHHE BBICIHETO

- «MOCKOBCKHH ®H3HKO-TEXHHYECKHIA HHCTHTYT

(HAIIHOHAJTbHBINH HCCJIEAOBATEJILCKHH

IIMCHBMEHHAS PABOTA
sy X In (ax)-x"7)
e e (e ey
- lax-fn (x’f‘/—X)q) In( U-x)]n [ﬂ{-,y}»)(*?)
(4 =

L fa Y. ({’nxﬁ* In(lf-x};)= lo(y~x) - (Inf4-x)+ In X*J)
- Afax = Ufax 40 (U-x) = 0 (U-x)-F{nx folU-x)
240 % - >lax- fnUx) 1 {n (U-x)=0

Q= 8({11{.‘{’?‘) - &t (Y~k) = f’nzﬂ/*x)

s 340 (U-x)t £ (Ux) _ [ Enfu=x)
‘Qﬂ\é‘: il L' s e ll_x)

YRR AAEZE T e I S T Er I ScE ER SRR Y 4
T cogmens, DAfax=Cfn(U-x) == X =lrx
__X’l—x 1Y =o \=T° XQTK—L{:O5 D= 4146 =1+

(4}

; | 4 4
00, (fnx) x>0 12| x17© yho XPOITF Y0 | pobiniod

KW 3 =0 ,m,Q. Boiiice csith | Cpie ne bl (Awﬂu_o.ﬂ

& \WW wrogu k. (LK. C | R ps D8O it
U 60BIE= =S Zons

-39 -l Bragal o 4%
K F m‘«’ol:ﬁ\dt\'\“%‘:wﬁ:"‘?—?o

i T B
Gelaon ] (1Y) .)_(_ivfgi, Q%)

0J gyepHoBUK M YMCTOBHK Crpanmua Ne 3

(ITocTaBbTe ranovKy B HYKHOM I07I€) (HymepoBaThb TOIBKO YHCTOBHKH)



\1*5*6 t1y- x+5§

(mgﬁﬁ 2 K)@%#SH%&S X] I ((d‘rS X) "/OO
(%*5) +&x +'>~\\<+g*5l\\;§%zoo |
= {xwis ly1 5~x]1 =50

*x-\r(:j-&‘)-»x_—SO : 3

s e yrveaee gl

I \\4*5) 1 x 3 [546 = \o
\d#(b) 15 (== LJ+5 [\w YE e

e 3+6)+ x-[&ﬁ‘))*l\‘%[“\’?(‘”cg

@ ) \JL(\L%uncM4 e O OWQ Criire . 8 e mQ
_ SA&C + . _ gl (QA E’)C)
OO 0 Yo B i i §

O Dt Mp. Meprenomes & fana.

LA 0L | = “7@144_1{\,043_9&»-—@
K\/{s

LU ES NABEM U |
O Wetrnp Gnec obp BAB,C, Al ] |

morga |=7 SO troregum /3 ©,  Sol (A8.C)

| QM LA B, (aoTh 05 x fepa) na
O wt] Sou l==pABC, - nlE

":5) Coreuag  fu- e LLou
s AEC uM\BC W Kmmq@»& Cmepora. p Y L Wv‘«@

O yepHoBuk M 4uCTOBUK Crpannma Ne H

(TTocTaBbTe rajoyKy B HYKHOM I1071€) (HymepoBaTk TONBKO YHCTOBHKH)



@EJEPAJIBHOE N'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJIbHOE YYPEXKJIEHHE BbICIHIETO

- «MOCKOBCKHH ®W3HKO-TEXHHYECKHH HHCTHTYT

(HAIIHOHATbHBIA HCCJIEJOBATE/ILCKHI
YHHBEPCHTET)»

IINCBMEHHAS PABOTA

= o)

{\'IGG {) yi AC@’—‘..CA@C R
(X . fpes (Cpocete Qp. i ,

R Fogrd) g Lale :AQ)'

LACD =L ADICE C(Sa

LAk Sin(90 o) ==les T EI% , Mo
Qb
er

THIle | O BFEBSIEH S A

2 AC B=9%0cF u
H) |=2l/AC| Bty BCF = us®

LIOCE & 90—\]5 90 — o @
L ACF=90" [4—= Ad ER-k4,
¢k
5> 5‘“‘*‘36 ~Siads” CFer:ma(;
i

CF= 2&-5iu4s°= 2 to '%-(@ﬁ//

5—) tdbACF:lzg.AC6 :y.{ BC- AR =2 2R« = [QOJ{//

Q-}

[J yepHOBUK YHCTOBHMK Crpanuna Ne £

(TlocTaBeTe raoyKky B HyKHOM T1071€) (HymepoBath TONBKO WHCTOBHKH)



@ lx4\€)45]+ln—><+‘>lf10

(HU*B) + 2 0x+945) y+5-x +((d+5 x)kcool

) 1
9\(8*5)4“‘ Y |xty*sllyts5-x/ =00
fuf%)zﬂ—xl‘k [K+U+5I[\d+ b-kl=50

= S *
(‘j%)) 2 [‘:.'““D 8: 70
- ¥
I cu (3+{>)+x*/y S5) + x =50
#:L_S
[J yepHoBUK ] YHCTOBHK Crpannua Ne

(IlocTaBeTe TanoOYKy B HyAKHOM N0J€) (HymepoBath TOIBKO YHCTOBHKH)



