MOCKOBCKUI ®N3NKO-TEXHUYECKUN MHCTUTYT

OJIMMIINAZJA "OU3TEX" 11O MA

11 kJacc
BAPMAHT 8 [IIADP

Bnank 3apanna gonxen bbiTe BRoXeH B pabory.
PaboTel bes BnoxeHHoro 3aganus He NpoBepaOTCA.

[3 Banna] Haiisiure KomiecTBO BOCBMH3HAYHBIX 4HCeJl, [IPOM3BeJeHNe LU KaxKJI0ro u3 KOTOPBIX

paBHO 64827. OTBeT HEOOXOAMMO IPEICTABUTL B BUJE I€JION0 YHCJIA.
.’/-
./ [5 6annos] Pemnre ypasnenue cos 7z + cos 3z + sin 7z — sin 3z + /2 cos 4z = 0.

5 bannos] Pemure cucremy ypasHenuit

v
v+ 2zy — 322 + 122 + 4y = 0.

(_z_.,)ln(y) _ IZln(:cyz)’

6annos] Ccpepa c nerrpom O BuMcana B TPEXTpaHHbIH yroJ ¢ BepmmHol S U KacaeTcsl ero rpaHeii

B Toukax K, L, M (Bce miockue yribl TpEéXrpaHHoro yria passiuunel). Haimure yron KSO u

" IUIOIAJb CeYeHHsl JAHHOIO TPEXI'PAHHOrO yriia miockocTbio K LM, ecim M3BECTHO, YTO ILIOMIA/IH

CeYeHHH TPEXTPAHHOrO yrJa MJIOCKOCTAMH, KacalomuMmucs cdepbl U NepreHAnKY/ISPHBIME IPAMOi
SO, paBubl 9 u 16.

5. [5 bannos] Haiigure Bce 3navenus mapamerpa a, Npu KOTOPBIX CHCTEMa
lt+y+ 8|+ |z —y+ 8| =16,
(Iz[ = 8)* + (ly| = 15)* =a
MMeeT POBHO JIBa PeIleHus.

6. [6 6annos] 5\ \BC OKPY>KHOCTH OJIMHAKOBOro pajuyca 17 nepecekaiores B roukax A u B. Ha nepsoit
OKpY>KHOCTH Bbibpana Totka C', a Ha BTopoit — Touka D. Okazasocs, 4To Touka B IexHT Ha OTpe3Ke
CD, a ZCAD = 90°. Ha nepnengukyiasipe k CD, npoxossuiem 4epes Touky B, BeIOpaHa TO4Ka F
TaK, 4T0 BF = BD (rouku A n F pacnosoxens! 1o pasHble CTOPOHBI OT [PSMOI CD). Haiigure
nmuny orpeska CF.

6) Ilycts gonosnurensro ussectHo, yro BC' = 16. Haitaure mwioma b Tpeyroiabauka ACE.

7. [6 6annos] Haitgure KonmmyecTso nap nebix ducet (T,y), YAOBIETBOPAIOMMUX CHCTEME HEPABEHCTB

y>3"+4.38
y<93+3(3Y - 1)z

OrBer HosKeH ObITH IpPeJICTABIEH B BHIE asirebpanyeckoit cymmel He Goslee JIByX claraeMbix.

© MOTH, 2020






GEJEPAJIBHOE NOCYJAPCTBEHHOE ABTOHOMHC
OBPA3OBATEJIBHOE YYPEXIEHHE BbICIHETO

MPTHN S
- «MOCKOBCKHH ®H3HKO-TEXHHYECKHH HHCTHT

(HAIIHOHAJTBHBIA HCCJIETOBATEJIBCKHIA
YHHBEPCHTET)»

IIMCbMEHHAS PABOTA

Sagunce W+

Ml T e G Y 23 e o goumas

KNSy EiNes 2) 74609 (B 5) 1203 (3
1 24609 03 VL

q) otk iy te ODus 1)l
| 343 49 ; 1

EG it e o H v e3eg

Jﬁ(,é/’uum/cmﬂ& Lo eInbO mea/m{o/fi (WQ— oy,

SN gduge ¢ e ne?
g
,?.) 1,!4.!;;55--_;_qe;’-{f'('~C

1

OM*&M 402

O seprosuk W ucrosux Crpannma Ne 4

(TTocTarbTe ranouky B HY)KHOM T10]1€) (Hymeposats To16K0 UHCTOBHEHM)



A Syt 4 |
(gt .
Lot 0K St T st

7“??3¢E§i§%f)K“>3_“f§g

O yepHoBUK  [J YHCTOBHK Crpannua Ne__

(TlocTassTe TalouKy B HY/KHOM MOTIE) (HyMepoBaTh TOJIBKO YUCTOBHKH)



®EJEPAJIBHOE NOCY/IAPCTBEHHOE ABTOHOMH(
OBPA30OBATEJIBHOE YYPEXK/IEHHE BBICIHEI'O

F 3

«MOCKOBCKHHA ®H3HKO-TEXHHYECKHHA HHCTHT

(HAILTHOHAJTbHBIH HCCIENOBATEJIBCKHI
YHHBEPCHTET)»

MACHBMEHHAS PABOTA
W VR

cosTx f cos % 4'3(4’ b - st AR osy =0

'[;Z COS’JL/ w§2)( - 2<;m 2r cossy + U7 (:osw ¢@-@95/ —

——

"""?COS’?)( (CoWK *W?X) \T/((C‘W‘ 9/“’() &

Leossx (o sax~S n2) — VFL(conx ~sie) (coserdua) =0

((Oqzx S‘mz,r) (7 cossx \T/(((cwﬂwux))
N N / \ | \Z'sra2x

(ng( §Nl W EO / SIn 2K 1 CoSIY “(UE/((UWJ(\MX)ZO/‘Z
S T | |
Gﬂ‘%z (AT B - COS3KX "(E’(ow : E’sfnzx):o
Smu e | COSSK = (OWK ) O
BT ] 4
zyj JC’L u:_j:'ig,fj[k-jw g A qpm{kuw )
' S, s 2 ' I
\{-Tf(f_t_ﬁ' Y N L S T X | N
- Rt b - WIZ . -G
) S 3 =0 oL &k O
. Sxf'f% g gt o

O ueproBuk W umcrosnk
(ITocTaBbTe ranouky B HyxHOM Toi1e)

Ctpannia Ne2

(Hymeposate To:16k0 uHCTOBHEH)



e LT
G T SN Y-
o IR 4
gz QL
2gtF TT
X + 2L fe
JC k.
Xi= ? + = _LEZ
x> Ul It ]ez
3 4.7
e 2 I i Jemp
= "5y =%

O uepHOBUK ™ YHCTOBHK
(ITocTaBbTe Tal09Ky B HY/KHOM nozne)

Crpanuma Ne_3

(HymeposaTh TONBKO YHCTOBHKH)



®EJIEPAJIBHOE NOCYJIAPCTBEHHOE ABTOHOMH(
OBPA30OBATEJIBHOE YYPEXJIEHHE BbICIIETO

MDTHN B
- «MOCKOBCKHH ®HU3HKO-TEXHHUYECKHIA HHCTHT

(HALIHOHAJIbHbIA HCCJIEJIOBATEJILCKHH
YHHBEPCHTET)»

ITMCBMEHHASN PABOTA
] W A3 |
g Ig) « ,
4 g _
,[*‘Kg‘ _ ) - X SLE, | B AR ALEg’
gty -3 (¢ Htqy =o

3 b H 2 . 2
- g? p2rg 4 X —U ¢ 41k 1920
'"(‘Q«%x) L[ AN 44y =0

e [ ly-x) 14 1) =0

gy k) =0
T ; = +3X T
| 4'Tn09)--

iy %) srmer)

O 4yepHoBuk ™ ymcToBHK Crpanuma Ne Y

(ITocTasbTe razouKy B Hy)HOM noe) (HymepoBats To1bKO YHCTORMKH)



a6 -a) = ) o€

nE 1m0’ =2 Ml
1

e a6 =0
‘j{’“(’y) Sl
i;ﬁg—ﬁax y= X4
-3-{n e x?
B '7.
T 3x s o

.«/

col[k

An 3= (K

2= 0O
X-=0
X>0

s

J 4epHOBHK ¥ uncTOBHK
(IlocTasbTe rajlouKy B HY/KHOM [0TE)

Crpanuna Ne T

(HysepoBaTh TOMBKO YHCTOBHKH)



@®EJIEPAJIBHOE NOCY/JJAPCTBEHHOE ABTOHOMH(
OBPA3OBATEJILHOE YYPEKJIEHHE BBICHIETO

MaPTHN S
- «MOCKOBCKHH ®H3HKO-TEXHHYECKHI HHCTHT

(HALMOHAJILHBIN HCCJIEJIOBATEJIBCKHIT
YHHUBEPCHTET)»

IIMCBMEHHAS PABOTA

Lo

Oli=R =1%-=40D
aé{d? 90°

Wnrtz

ce-?

SACF

B(=46

ez 1 oz
CBACKLBAD={ (AD 90° = o +F
(=7 4C0BRd 180,022 (bnssanee
- X me)
=55 BC ZQ (05 (90~ )
BD=22p “(0slyo-p)

£ O7tB=90=4
L0, BD=90-5

B("ZRWH B 0=2R 5 i B deimes
i _{%' ’3( +8{) — YR (S/}t?ol P‘Sf‘f(?ﬁ)— LRZ[S{',& ,L(os?g_)
’L(Q o —_ jwc/n/bwé\ (F“BC%BF

M%Bt* 60 => (F wl% (Fc2R = 3Y Ondm:cr#

O wepHouk M umcropmk
(IloctaBsTe ranouky B HYKHOM [1071e)

Crpanuna No i

(Hymeposats Tomsko uicToBukH)



B = -\ - = %u‘{,qq

]

CKSO<—
5 (N CK ,4£
[K$0 arC sS4
”ﬁ)

N

!
N
0

WW g kNSO =ALSE (Ho am K Upmsnmg)
"-——7ﬁh~3 KL M, naom e H 650 2

THET J(W Go s ) wpuis Kb => L= 72 O~ 12)
S~ \SH

7___
SM 78 KM Pk WBRZ' U’l §/< ‘i/ukso \f"R»,VEgR

IRITAN qf,  So o 3R
ci ” ~Up Uz? R = s/ 2 357 W \>€V _M,Szaf#é
O 4epHOBUK M) YMCTOBHK CrpaHHua Ne ﬁ

(ITocTaBbTe TalodKy B HY/KHOM none) (HvMmepoBaTh TOMBKO YHCTOBHKH )



®EJEPAJTBHOE TOCYJIAPCTBEHHOE ABTOHOMH(
OBPA3OBATE/IBHOE YYPEX/IEHHE BbICIIETIO

MPTHN S
o «MOCKOBCKHHA ®H3UKO-TEXHHYECKHH HHCTHT

(HAUHMOHAJIbBHBIA HCCJIEJOBATE/IBCKHHA
YHHBEPCHTET)»

ITMCBMEHHAS PABOTA

n s
{U’ butg | T X=gtil = (¢
U Wd=3) H (pt-6) = a
@ Xty 8 20
§-x +§ 20 N
o LN HE =6 E e R B

Ye 1320 y £ LeI=k
—K=h~2~X +§ -3¢ -2 =1 e

(A5 E3 207 {gs A M T
Kdg 4320 - - k- =32

P E T IRTEL X4 & veiga)
gt ~X b 32—\ 2926 - 7 Lo B

+§ 4o & L~y - “
E X~g g >5 9( <> ﬁfz KEten)
=K<+ 3 XY g fz; Jg;g ' 9 -3

O gepHoBuk M ’ 2
p YHCTOBHK Crpanuua Ne @

(TTocTaBbTe ranouky B Hy#®HOM noje)

(HymepoBaTh TOIbKO YHCTOBHKH)



- ”féif-

Cx - %) *(gﬁ) 0

1) xewo
lg éo

O( %’3 # 34{5) 4

%’)E DAY 1NN
‘QCO 1 4

(1-8) +(9m)

1

O gepHOBUK [} UMCTOBHK
(TTocTaBbTe ra’nodKy B HYKHOM none)

Crpanuua Ne9

(HvmepoBaTh TOIBKO SHCTOBHKH)



QEJAEPANIBHOE IN'OCY/JIAPCTBEHHOE ABTOHOMH(
OBPA3OBATEJIbHOE YYPEXK/IEHHE BbICHIETIO

e «MOCKOBCKHHA ®H3HKO-TEXHHYECKHI HHCTHT

(HALTHOHAJIBHBIA HCCJIEJOBATEILCKHI
YHHBEPCHTET)»

IIMCBMEHHAS PABOTA

i ln,JK
| ”+
| (/‘, - L(@g()
RIET AN X,
| *E_ZTMK '
iR
i 3 X |
X,{L 2l Hin3X
i
AN d

DK ax 2nk HlaOX

 SREREE N . ,
@ f\tax T R

_%(na)i 73/’1% A Unx
X =) o

33X (03X 134 7(nK
KT B —u

& ueproBuk [ uymcToBHK

(TocTasste ranoyky B Hy®HOM noiue)

Crtpanuma Ne

( H\ MEPOBaTh TOJILKO ‘{}iCTDBHMI)



O yepHOBUK  [J YHCTOBHK Crpanutia No__

([TocTaBbTe ralouKy B HyKHOM M07IE) (HyMepoBaTh TONBKO YHCTOBHKH)



PEJAEPAJIBHOE N'OCY/JIAPCTBEHHOE ABTOHOMH(
OBPA3OBATEJIBHOE YYPEXKJIEHHWE BbICIIETO

- «MOCKOBCKUI ®U3HKO-TEXHHYECKHH HHCTHT

(HAIHOHAIbHBIA HCCJIEJOBA TEJBCKH
YHHBEPCHTET)»

IIMCBMEHHAS PABOTA

R B AT R
6 2__' ?46 {‘Zqz Y

b =ta—==ck

M’r;( "X f/@)) = Ll (x) 4ing?) «ty)

Ul yepHoBMK  [J 4MCTOBMK CTpaHHL[a Ne
(TloctaBbTe ranouxy s HY/KHOM 110J1€) (HymepoBats Tosbk0 unc



O gepHOBMK [ YMCTOBHK
(TlocTaBpTe TAN04Ky B HYAKHOM noue)

Crpanuua Ne__

(HymepoBaTb TOTBKO YHCTOBHKH)



PEJEPAJTBHOE TOCYJIAPCTBEHHOE ABTOHOMHOFE
OBPA30BATEJIBHOE YYPEKIEHHE BBICIITETO

MPTH
«MOCKOBCKHH ®H3HKO-TEXHHYECKHH HHCTHTY

(HAIIHOHAJIBHBIA HCCJIEJOBATEIBCKHIA
YHHUBEPCHTET)»

IIMCBMEHHAS PABOTA

o5tk +-~os3k+ St s AT st -
(OSQW‘ 4(%() = C(OSHX- (oS X S YK S 7K

COSUK = (OS3x = SILYX SUdA t(Os 3k + Sz‘q‘ffc'“ﬁ’ﬁsﬁ

L6G Yy 'Qﬁﬁq.o}x =7k Tt costr

uar

?Z (5 Ak o (0S ZX == ) cra ok« S 1 U2 costk=0

2 Cos s tostrAsiary) + VT tostr <o
12 : |

COSUX = COS1v =Sinzx
oS hixttos te = sk ) 7 ((Csigk -—?(}c%b(\)
LOS KL [ (050 ~‘$‘/}27J<J 4 U{’( (Os 2k ~-st}??y)-(@,p(;/m)

X gepHoBMK [0 4MCTOBHK Crpanuma No

(ITocTaBbTe ranouky B Hy)HOM 1071¢) (Hymeporath To/IbKO YHCTOBHKH)



q\ cox TG Ze ( ok Sukdo
4 . o] ; | bt L] ’k iﬁj‘:/g_
RFE i

z(osé’k HF/‘ os?wswx)& L

] SN RN "(03(*9/"@?5._
e

?(wgyw*’f

REN EREEN e (Q f’COQ?J( C@%X "ﬂﬁk 42X

R uEne A RRRRRRRLC L

Sk LA SEENENE T

y = fr@} T
d < t(wsx- 3609)() (7(0% ()

Q((()S%X (0?22‘( ‘}/H,\’ 97(?)&

%C 03 X ‘34@5 X 4( CO%X + 9(@9)

(A teosk

Sa

&7 N
L{C&SK CZMSYHMH *5(@%!((3(03)(4 9//()() LR G

‘ 5
--------- LU( (oS K 4? t(COgX ~3 0 'SXA-()C&QX %{M
L(609>< wa*%w@x ws’?%—

T 3‘?//1)(' O34 AL{WLk C@%
nnE Tk — 1

17 Zb

] yepHoBuK (] YHMCTOBHK Cxpaimua N
(ITocTaBbTe TajI0¥Ky B HYAKHOM 110J1€) (Hymepos 0JIBK Bmm)



®EJAEPAJIBHOE NOCYJIAPCTBEHHOE ABTOHOMHOI
OBPA3OBATEJIBHOE YYPEAK/IEHHE BbICLLIETO

- «MOCKOBCKHH ®H3HKO-TEXHHYECKHI HHCTHTY

(HAIIHOHAJILHBIN HCCJIEIOBATE TbCKHI
YHUBEPCHTET)»

IIMCBMEHHAS PABOTA
N
xFg ol A xgol=1
| | X9 > ¢
VRIS R R

At =t |
X =0 wAZBR:

2ol sl -«
L

T oS+ I (C 0384/43/\/??*‘) =0

i
| L |
bR Comag 42 5 n2
CoSTA £ QI {E+1) =0
UJ uepHoBHK [ 4ymCTOBHK Crpannma Ne

(TocTarbTe ranoyky B HYKHOM More) (HymepoBars Tonbko unctosnkm)



COSSK = COSIX GO TSI
——rax =Y INES -3 ( o5 X |
NCOS:Z/( - z&‘)s?)(-“ ‘ ', IEEERNEN

*__ g/;tg,( (’{Wlf "?7/
S/ tA I 25k (03)(

\, ﬁ_—( s - ws«;) (2cosk=1) = Y o5 X ~Geos K )

5 uxg Lor mxwg o

G Jr 2)(0@ y 1 —f-uz T z'zmu _,0
| @% /ﬂ = M m“’;@’o I

z‘fZXg +@\{ﬁ{;@%&)ib{j |
(gH)V (/—%wf;)

O yepHoBuK [ 4MCTOBHK CTpaHuua No
(TTocTaBbTe rallouKy B HY/KHOM nose) (Hymepos 0k c-romuxu)



MPTH _

@EJAEPAJIBHOE IN'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJJIBHOE YYPEXK/IEHHE BbICIIETO
OBPA3ZOBAHHS

«MOCKOBCKHH ®H3HKO-TEXHHYECKHA HHCTHTY’

(HAIIHOHAJTbHBIA HCCJIEIOBATEILCKHA
YHHBEPCHTET)»

IIMCBMEHHAS PABOTA

2%47{514 X ;H(f %

TR

\—PQ; v‘:Q

{0 gepHOBHK

(ITocrasbTe ranouky B HyxHOM M01E)

0 uncTtoBHK Crpanwura Ne

(HymepoBaTte Tonbko YUCTOBHKH)



et
1L 9) | ?MHUQJZ

O uepnoBuk  [J YHCTOBHK Crpanuna Ne
(IocTaBkTe rajlouKy B HYKHOM 11071€) (HymepoBaTh TOIIBKO UHCTOBHKH)



DEJEPAJIBHOE NOCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YYPEXK/IEHHE BBICIIETO

- «MOCKOBCKHI ®H3UKO-TEXHHYECKHI HHCTUTY'

(HAIIHOHAJIbHBIA HCCJIETOBATEIBCKHIA
YHHBEPCHTET)»

IIMCBMEHHAS PABOTA

459
—X

Inl , -7/ Y

s

3 In&Y) = -7 b
13 118
T

L) yepnoBuk [0 uncroBmk

(IoctaepTe ranouky B Hyx)HOM nosie)

Crpanuma No

(HymepoBats To1bKO yHCTORHKH)



a2 gk m&;) .
N (RN SP Gl ENO,

ais) ;B gy
- ) ( X Y )f@

=0
N RES2 U R AER U SN,
i -  ]_' |
e 1= By Fixgiwx g =o
2 4t vy
(9 I qﬁ (gir)( A[z'k) J‘{(%Xig) —0

CM;) (g )<+¢(>:f;.o | - % :J(“‘i(:':___- _

O yepHoBuk [ 9MCTOBHK Crpanuia Ne
(TocTapbTe TaJo4Ky B HYKHOM nose) (HymepoBaTh TOJIBKO YHCTOBHKH)



DEJIEPAJIBHOE TOCY/IAPCTBEHHOE ABTOHOMH(
OBPA3OBATEJIbHOE YYPEK/JIEHHE BbICHIETO

MPTHN
- «MOCKOBCKHH ®U3HKO-TEXHHYECKHH HHCTHT

(HALTHOHAJIBHBIA HCCJIEJTOBATEJILCKHA
YHUBEPCHUTET)»

IIMCbBMEHHASA PABOTA

(s = Co>(i(x ) = oS UK (053K - 5 ik Stad
CSiA = SAlHAR) = S - Sla ¥ oS Corg
Ut (059K (oS53 ~ S 4 ilcostk =6
Cos(1eowtii)
T LCSUK o8k L(os 3y =93k AU codyk To
COSUL + 904 L o5 *3/‘/\ 7 -Hfz/((mzm'_-o
= COSUUx Cos 38 ~SidE -SM3k & COSYx Sa3x 4 sium'te oS3y
i (OS L(}(( ('.CQS Ak-deG 3/\’) + Singx ((0§;X;$fzpa)()
) e (‘(53?/( ~SraX - + Ulcos U X
COSAX ( CoOS3X +5n3y + V‘(’) -*iﬁff{”"f)( COS 7Y --s*mg}(} 25

(OSM(

0 veproBuk O uncropuk

(TTocrassTe TajI0YKY B HYKHOM Mosie)

Crpannna Ne

(Hymeposats Toneko YHCTOBHKH)



5 .COS%K,‘(,O”X - SiUK SN -+ OSUC- i3t + S1Ux (057X

N ( Q,$_f1;<_....4".(0f)(
1 C@g 3’}( cO?ZK = 2 G QX - (055K

i"‘i_;_L( OSU ( Cos g~ %(2/() s (COW -sar) {@sies

0521 A 'ﬂ (1 cos™x =2 (cosia v ym

EEE Cossx = (& eosmd '5nax)

fffff e - Costr- (o5 -)

O T _
= FRUURIEN. 1917 S 8 X, e , it
- Z?/ﬂ-):i_____‘"\ 3(6%&4%

- ’ Z

O uepHOBHK L[] YMCTOBHK Crpanuua Ne__

(ITocTaBbTe ralouKy B HYKHOM T10:1€) (HyMmeposaTh TOJIBKO 9HCTOBHEKH)



DEJEPAJBHOE N'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJILHOE YYPEK/IEHHE BbICIIIETO

- «MOCKOBCKHH ®H3NKO-TEXHHYECKHH HHCTHTY

(HALHOHAJIbHBIA HCCJIEJIOBATEILCKWH
YHHUBEPCHTET)»

IIMCBbMEHHASI PABOTA

1
_ ”Lt-“? 3%%‘%%g{
(— X_% | 3 g’wﬂ"/{

T )

g T SR
¥ - A : 333 4 b1
7

1.3 33 4144
(LS 343 132313+

'Y ueproBuk [ umcToBHK

(ITocraBeTe F'ajIOYKy B HYKHOM I[1071€)

Crpanuma Ne

(HymepoBats Tombko uncToBHKH )



93 ettty
3 + @3] > 75
34 +(3§~> (> 5 A 5

EEVIRT e > S1SE w“

Q1 547% SPRCEEn >3

/{
34 + 3 (M) s<>g

" ueproBuk [ YMCTOBMK CTpaHml;a N
(TMocTaBbTe rajlouKy B HYKHOM nosne) (Hymepos HCTOBH



