
0198
 

M~H~CTepCTBO 06pa30BaH~fI M HaYK~
 

POCC~~CKO~ Cl>e.Qepa~~~
 

rOCY.QapCTBeHHOe 06pa30BaTenbHOe Y'tpe>K.QeH~e 

BblCWerO nporpeccaoaarusnoro 06pa30BaHMfI 

CAHKT-nETEP5yprCK~~rOCYAAPCTBEHHbl~
 

TEXHOflOr~~ECK~~YH~BEPC~TET
 

PACT~TEflbHbIXnOfl~MEPOB
 

KOHTponbHa~ pa60Ta N21
 
MeTOA~4eCK~e YKa3aH~f1
 

Anfl cTYAeHTOB 3a04HOrO epaKyflbTeTa
 

YCKOpeHHO~ epOPMbl 06Y4eH~f1
 

Caaxr-Flereptiypr 
2010 

- -------,---- - - - - ----- 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 

Продвинутый
Машинописный текст
0186

Продвинутый
Прямоугольник

Продвинутый
Прямоугольник

Продвинутый
Машинописный текст
0186



YAK 51(07) 

MaTeMaTVlKa.KoHTpOJlbHafi pafiora NQ1: MeTOAVl4eCKVle YKa3aHVlfI 
AJlfl CTYAeHTOB 3a04HOrO epaKyJlbTeTa yCKopeHHoVi epOPMbl 
o6y4eHVlfI I cocT.:T.A. 3a6aBHVlKOBa, E.r. lI1BaHoBa, P.E. llemOXOB, 
rOY BIlO CIl6rTYPIl.-cn5., 2010.-17 c. 

Hacroauiee Vl3AaHVle COAep>KVlT peweHVle ranosoro aapaa-rra 
KOHTPOJlbHOVI pa60Tbi NQ 1 AJlfl cTYAeHToB sao-raoro epaKyJlbTeTa 
yCKopeHHoVi epOPMbl o6y4eHVlfI. 

Pe~eH3eHT: Ao~eHT KaepeApbl epVl3V1KVI CIl6rTYPIl, KaHA. epVl3.-MaT. HayK 
A. A. A6paMoBVl4. 

IlOArOTOBJleHO VI peKoMeHAoBaHo K ne4aTVI KaepeAPoVi 
BblcweVi MaTeMaTVlKVI rOYBIlO CaHKT-lleTep6yprcKoro 
rocynapcraeaaoro TeXHOJlOrVl4eCKoro YHVlBepcVlTeTa pacrarensaux 
nonauepos (nporoxon NQ 2 OT 22 OKTfl6pfl 2010 r.). 

Yreepxaeao K Vl3AaHVlK> MeToAVl4ecKoVi KOMVlccVleVi 
epaKyJlbTeTa npoMblwJleHHoVi 3HepreTVlKVI rOYBIlO CIl6rTYPil (npoTOKOJl 
NQ 3 OT 12 HOfl6pfl 2010 r.). 
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- -

PaCCMOTp~M peuieuae T~nOBOIl1 KOHTPOflbHOIl1 pa60Tbi A.n51 CTYAeHTOB
3a04H~KOB I Kypca (I CeMeCTp) He3KOHOM~4eCK~X cneuaansaocrea: 

KOHTpOIlbHaJi patiora N2 1 
3aoa"la Ng 1. 

tlaHO: KooPA~HaTbl BepUJ~H n~paM~Abl A1A2A,y44: 

A1 (1; 2; -3); A2 (2; -1; 3); A3 ( 1; 4; 0); ~ (-1; 5; 8). 

Heismu: 1. .Q.n~HY pe6pa A 1A2. 

2. Yro.n Me>KAY pe6paM~ A 1A2 ~ A 1A4. 

3. Yro.n Me>KAY pe6poM A 1A4 ~ rpaHbto A 1A2A3. 

4. Il.nOLl.\aAb rpaH~ A 1A2A3. 

5. 06beM n~paM~Abl. 

6. Ypaaseuae np51M0Il1 A 1A2. 

7. YpaBHeH~e n.nOCKOCT~ A 1A2A3. 

Petuenue: 
1. Ilnune pe6pa A1A2. 

.Q.n~HY pe6pa HaxOA~M no rpopayne 

IA1A2 1= JI7"(,\-,2---X-----l):-+~(Y-2---Y----;1):-+-----:'"(Z-2---Z 1""""7"") , 

rne A1(X1; Y1; Z1) ~ A2 (X2; Y2; Z2), KaK paccrosuae Me>KAY ABYM51 T04KaM~. 

TaK KaK A1(1; 2; -3) ~ A2 (2; -1; 3), TO 

IA,A 1: Jr-(2---1)-2-+-(---1---2-)-2-+-(3---(_-3-)-)2 = 
2 

=,/(- 1) 2 + (- 3) 2 + 6 2 = J1 + 9 + 36 = ..j46 (eA.). 

2. Yeon Me>Koy pe6paMu A1A2 U A1A4. 

.Q.n51 roro, 4T06bl HaIl1T~ yro.n Me>KAY pe6paM~, Hall1AeM A.n~Hbl pe6ep A 1A2 ~ 

A1~, a 3aTeM BbI4~C.n~M CKa.n51pHoe npO~3BeAeH~e BeKTOpOB A1 A2 • A1 A4 . 

3Ha51, 4TO ckanapaoe npoaaeeneune ABYX BeKTOpOB BbI4~c.n51eTC51 no epopMy.ne 

o . 6 =10 I . 161eos ip, 

-
rne tp - yro.n Me>KAY BeKTOpaM~ a 11 6 , MO>KHO Hal"l~CaTb 

3 

r 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



OTCIOAa, cos ip 

BbI4V1CIWIM KOOPAVlHaTbl BeKTOpOB
 

A lA2=(X2 - Xl ;Y2 - Yl ;Z2 - zd=(1 ;-3;6),
 

AlA4=(X4 -Xl;Y4 - Yl;Z4 - zd=(-2;3;11),
 

rAeAl(xl;Yl;Zl); A2(X2;Y2; ZZ); A4(X4 ;Y4; Z4)'
 

TaKVlM o6pa30M, CKaIlS1pHoe IlpOVl3BeAeHVle Al A2 • Al A4
 

.QIlVlHa pe6pa AtA 2 BbPHiC}IeH3 B n.1 IA lA 2 1= ,,/46:::: 6,8 (en). 

BbI4V1CIlVIM AnVlHY pe6pa Al A4 aaanoru-n-o BbI4V1CIleHVlIO IAl A 2 1I 

TaK KaK At (1 ;2;-3) VI A 4 ( -1 ;5;8), 

.QIlVlHa pe6pa Al A2 COBnaAaeT CAflVlHOVI BeKTOpa Al A 2 , a AIlVlHa pe6pa Al A4 

COBnaAaeT CAIlVlHOVI sexropa Al A4 · 

nOACTaBVIM nOIlY4eHHbie AaHHbie B epOPMYIly 

OKOH4aTeIlbHO nOIlY4aeM 

<p=arccos(O, 7):::: 0,795399. 
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3. Yeon Me>Koy pe6paMu A1A4 U epenuo A1A2 A3• 

3anVlweM ypasaeuae npflMOVl Al A~. 06LLtVlVl BViA ypaBHeHVlfI 

11'1 n 

rne Xl; Yl; 2 1 - KOOPAVlHaTbl T04KVI AI; 

1; In; n - KOOPAVlHaTbl HanpaBIlfilOLLterO sesropa. 

TaKVlM BeKTopOM MO>KeT 6blTb BeKTOp, coeAVlHfllOLLtVlVl ABe T04KVI Ha I1pflMOVl, Ha

npVlMep, A 1A 4. V13 n.2 B03bMeM KOOPAVlHaTbl BeKTOpa A 1A4: A 1A4 = (-2;3; 11). 

TaKVlM o6pa30M, 1= x4 - Xl = -1-1 = -2; 

ni = Y-l - YI= 5-2= 3; 

n = Z4 - Z1 = (8-(-3)) = 11. 

OKoH4aTeIlbHo ypaBHeHVle npflMoVl A1A4 V1MeeT BViA 

x-'1 .\'-2 z+3 
=-=

-2 3 11 

COCTaBVIM ypaaueuae nIlOCKOCTVI A 1A2A 3.
 

06L1\V1V1 BV1A ypaBHeHVlfI nIlOCKOCTV1, npoxonauiea -iepea TpV1 3aAaHHbie T04KVI
 

X - Xl Y - Yl 2 - 21 

X2 - Xl Y2 - Yl 22 - 2 1 =0, 

X 3 - Xl Y3 - Yl 23 - 2 1 

rne Xl; Yl; Zl - KooPAV1HaTbl T04KV1 AI; 

X2; Y2; Z2 - KOOPAV1HaTbl T04KV1 A2 ; 

X3; Y3; Z3 - KooPAV1HaTbl T04KV1 A3· 

B cny-iae nIlOCKOCTV1 A1A2A 3 3TO ypaBHeHV1e 6YAeT BblrIlfiAeTb TaK: 

x-1 y-2 z+3 
2-1 -1- 2 3+3 =0 

1 - 1 4-2 0+3 

x-I y-2 2+3 
1 -3 6 = 

0 2 3 
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=(x - 1) 1-;3 
~ I- (y - 2) I~ ~ I+ (z + 3) 1~ ~31=
 

=(x-1)( -9-12) - (y-2)(+3)+(z+3)'2= 

=-21(x-1) -3(y-2)+2(z+3)= 

=-21x+21-3y+6+2z+6= 

=-21x-3y+2z+33=0. 

-21x-3y + 2z + 33=0. 

x-x v-v z-z 
Yron Me>KAY nps:lMoC1 __1 = --_-_1 = __1 VI nnOCKOCTbto Ax+By+Cz+D=O

i m 1l 

. At +Bm+Cn 

SIll <P = \IA:?+B?+C?\ll z+m:?+ll?' 

nOACTaSns:ls:l HaWVI AaHHble, n0J1Y4aeM 

sin ({J= (-21)·(-2)+(-3)·3+2·11 _ 42-9+22 
'..}=44=1=+=9=+=-4-.~r=4=+=9=+=12=1=~(-21/+(-3)2+112.~(_2)2+32+112 

- 55 ~ 55 ~O,225 . 
..}454·J134 21,1·11,58 

TaKVlM 06pa30M, 

<p=arcsin(O,225)~0,232. 

4. Ilnoiueo» epenu A1A2 A3. 

SA A A. - 3TO nnouraas rpeyronsaaxa, nocrpoeuaoro Ha aexropax A1A 2 ; VI A1A 31 2 
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.QIl~ SbI4I11CIleHIII~ nIlOLl.\aAIII HaIllAeM: 

1) eexropu A1A2 H AlA 3 ; 

2) SeKTOpHOe npoaaseneaae IAl 1; A2 x AlA 3 

3) AIlIIIHY IA l A2 X A lA 3 1. 

1) AlA 2 =(X2 - Xl ;Y2 - Yl ;Z2 - zd=(1 ;-3;6), 

AlA 3=(X3 - Xl ;Y3 - Yl ;Z3 - zd=(O;2;3). 

I } 
2)A1A2 X A 1A 3 = 1 -3 

o 2 

= i( -9 -12) - i. 3 + 2k =-21i-37+2k.
 

06beM nlllpaMIIIAbl pasea 1/6 o6beMa napannenenaneaa, nocrpoeaaoro 

Ha seKTopax AlA 2 ; A 1A 3 ; A1A4 : 

Al A2 =(X2 - Xl;Y2 - Y1 ;Z2 - zl)=(1 ;-3;6), 

A lA3=(X3 - X1 ;:Y3 - ~ll;Z3 - zd=(O;2;3), 

A l A4 =(x4 - Xl;Y -+ - Yl ;Z4 - zd=(-2;3; 11). 

06beM napannenenanena, nocrpoeaaoro Ha rpex aexropax, pasea 
CMeUJaHHoMY npoaaseneamo 3TIIIX eexropoe: 

.II • ~ ~ • ~-
0"'1 1- -Vaap = '12 ""1 10"'13 0"'1 10'1..

1 '1- 6 
0 "'\- 3 

_1 3 11 
-

in-» 

1 -3 6 

=1:3 
33[=0 2 3 2

0 -3 23 
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=2·23+9=46+9=55(eA3). 

OKOHl.jaTeIlbHO, 06beM nlt1paMLt1Abl 

x - Xl Y - Y1 2 - Zl
 

1 lrl 1t
 

rne Xl; Yl; z 1 - KOOPALt1HaTbl TOl.jKLt1, l.jepe3 KOTOpylO npOXOALt1T npfiMaR
 

B HaweM npLt1Mepe 3TO ro-uca A1(1 ;2;-3); 

5=( l; m; n) - HanpaBIlfllO~Lt1~ aexrop npfiMOIl1. 

ECIllt1 npfiMafi npOXOALt1T l.jepe3 ABe TOl.jKLt1, TO 

1 = x,... - Xl'; 

tn = Y2 - Yl; 

n =22 -Zl

1 = 2-1=1', 

111 = -1-2= -3-, 

n = 3 - (-3)=6. 

X - Xl Y - Y1 2 - Zl 

1 -3 6 

-21x - 3y + 2z + 33 = O. 
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3aoaLfa Ng 2. 

,[laHO: YpaBHeHLi1e OAHOIl1 CTOpOHbl xaanpara 

x + 2y-7 = 0 (1) 

3aoaHue: COCTaBLi1Tb ypaaaeaue OCTaIlbHblX CTOpOH, eCIlLi1 M (-1; 2) - ro-uca 
nepeCel.feH Li1f1 ALi1a roaanea «sanpara. 

Petuenue. 
3anLi1WeM ypasaeaae (1) B BLi1Ae ypaBHeHLi1f1 IlPfiMOIl1 C yrIloBblM 

K03epepLi1 LlLi1eHTOM: 
171 

Y =- - X + - OTCIOAa k =- - . (2)
2 2 ' 2 

Y xsanpara ABe CTOpOHbl nepneHALi1KyIlflpHbl, a OAHa - napannensaa CTopOHe, 

Bblpa>KaeMOIl1 ypaBHeHLi1eM (2). 

YCIlOBLi1e nepneanakynapuocra ABYX npflMblx k 1 =- ~. V13 ypaBHeHLi1f1 (2) 

cneayer, -rro k= _..!- , 3Hal.fLi1T, k1= 2, Li1 ypaBHeHLi1f1 CTOpOH xaanpara,
2 

nepneHALi1KyIlflpHblX cropose (1), Li1MeIOT BLi1A 

y = 2x + bz; (3) 

y =2x + b4 . (4) 

YCIlOBLi1e napannensaocrn ABYX npflMblx k:. = k,3Hal.fLi1T, ypaBHeHLi1e CTOpOHbl, 

xoropaa napannensaa cropoue (1), 6YAeT Li1MeTb BLi1A 

1 
y= -- X + b3 . (5)

2 

Hall1AeM reneps hl , b3 , o; 
AIlfi sroro COCTaBLi1M ypaBHeHLi1f1 ALi1arOHaIlell1 «sanpara. ALi1arOHaIlb «sanpara 
Li1MeeT co CTOpOHOIl1 xsanpara yron 45°, CIleAOBaTeflbHO, 
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tg45° = 1 ~ TaK KaK k=-! TO , 2 I 

1 2k3 T 1
k 3 +  2k3 + 12 2 .1 - - ,1 2-k]l--k 3 

2- k 3
2 2 

k =~ 
3 3. 

Ypasaeaae OAHO~ A~arOHan~: 

1 
= - X + b,Y 3 :> • 

TaK KaK A~arOHanb npOXOA~T xepea T04KY M (-1; 2), TO Ha~AeM b:" 
nOACTaB~B KOOPA~HaTbl M B ypasaeaae A~arOHan~ 

1 
2 = -.. (-1) + b..3 ;:), 

1 
2 = - - + b.:3 ;:), 

1 1 7 
b- =2 + - =2 - =-.

;:) 3 3 3 

VlTaK, ypasaeaae OAHO~ ~3 A~arOHane~ 

1 7 
Y =- X + - ~n~ 3y =X + 7, X - 3y + 7 =O. (6)

3 3 

Vl3 ycnosaa nepneHA~KYJl51PHOCT~A~arOHaJle~ cnenyer, 4TO ypasaeaae 
BTOPO~ A~arOHan~ ~MeeT B~A 

y =-3x + b6 " 

Ha~AeM b6 . nOACTaB~M KooPA~HaTbl T04K~ M B 3TO ypasaeane 

2 =-3 . (-1) + b6 ; 
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2 = 3 + b.:0' 

y =-3x-1. (7) 

Ha~AeM T04KY nepece-reaas CTOpOHbl (1) 1I1 AlilarOHanlil (6): 

X + 2" = 72 
{ 3y - ~'r = 7 ,CnO:>KlI1B o6a ypaBHeHlI1f1, nonY4111M, 

5y =14 ,lI1nll1 

14 
= -5 = 2 8Y ,. 

nOACTaBlilM HalllAeHHOe y B nepsoe ypasaeaae 

x+ 2 . 28, = 7', 

x + 5,6 =7 , OTCIOAa, 

x =1,4. 

lIITaK, T04Ka A(1,4; 2,8) - BepWlI1Ha «saapara. 
HalllAeM ypaBHeHlI1e CTOpOHbl (2), npOXOAflLl.\elll -repea T04KY A. nOACTaBlilM 
KOOPAlilHaTbl T04KlI1 A B ypasueaae (2) 

Y =2x + b.:LJ 

2,8 = 2 . 1.4 + b: ; 

2,8 = 2,8 + i-; rorna, 

b: = O. 

YpaBHeHlI1e (2) npausno BlilA y =2x lI1nll1 2x - y =O. 

HalllAeM BTOpylO BepUJlI1Hy «aanpara B, xoropas nony-raercs npll1 
nepeCe4eHlI1l11 CTOpOHbl (2) 1I1 AlilarOHanlil (7) 
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l~: 2_; x-I ,noAcTaBIiIM nepsoe ypasaeaae CIiICTeMbl BO sropoe, nonY41i1M 

2x =-3x-1·J 

5x =- 1, orciona 
1 

X = - 5= -0,2 , noncraenas X B nepaoe ypasaeaae ClilCTeMbl, nony-raev, l.ITO 

y =-0,4 , 1I1 OKOHl.IaTenbHO 

B (-0,2; -0,4). 

HaVlAeM ypasaeaae CTOpOHbl (3), npoxonsuiea vepea TOl.lKY B. 
1 

nOACTaBlilM KOOPAlilHaTbl TOl.lKlil B B ypaeaeane y = - -X + b32 

1 
-0 4 =- - . (-0 2) + b.... , 2 ' .;>" 

1 
b3 =-0.5 =--. 

2 

YpaBHeHlI1e (3) npll1Hs:lnO BlilA 

Y =- -1 
X - -

1 
lI1nll1 

.L...-. '.. }...:. 

2y + X + 1 =0, lI1nll1 

X + 2y + 1 =O. 

HaVlAeM BepwlI1Hy C. 
C - ro-isa nepece-eans CTOpOHbl (3) 1I1 AlilarOHanlil (6): 

X + 2v + 1 = 0 
{ x - 3)' + 7 = 0 ' Bbll.lll1Tas:l 1I13 nepsoro ypaBHeHlI1s:1 ClilCTeMbl sropoe, nonYl.lll1M 

5y-6 = 0; 

5y =6, Bblpa3111M y 
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6 
Y = 5 = 1,2 , nOACTaBIlSUl Y B nepaoe ypaBHeHLt1e CLt1CTeMbl, nOIlY4Lt1M 

x +2·1 , 2 + 1 =O·I 

x +2,4 + 1 = 0, Lt1IlLt1 

x =-3,4. 
3Ha4Lt1T, KOOPALt1HaTbl BepWLt1Hbl C cIleAYKH!.\Lt1e C (-3,4; 1,2). 

HaL:1AeM ypasaeaae CTOpOHbl (4), npOXOAs:lLl.\eL:1 4epe3 T04KY C. nOACTaBLt1M 

KOOPALt1HaTbl T04KLt1 C B ypaaaeaae (4) 

1,2 = 2 . (-3,4) + b~; 

1,2 = --6,8 + b, Bblpa3Lt1M b, 

b4 =1,2 + 6,8 =8. 

~TaK, ypaBHeHLt1e(4) Lt1MeeTBLt1A 

y = 2x + 8 Lt1IlLt1 2x-y+8=0. 

x + 2y-7 = 0 ; (1 ) 
2x - Y = 0 ~ (2) 
x + 2y +1 = 0 : (3) 
2x - y + 8 = 0 . (4) 

3adal.la N9 3. 

3adaHue: COCTaBLt1Tb ypasaeaae IlLt1HLt1Lt1, paCCTOs:lHLt1e Ka>KAoL:1 T04KLt1 

KOTOpOL:1 OT Ha4aIla KOOPALt1HaT Lt1 OT T04KLt1 A (5; 0) OTHOCLt1TCs:I, KaK 2: 1. 

Petuenu«: B03bMeM np0Lt13BOIlbHYIO T04KY Ha IlLt1HLt1Lt1 M (x; y). 
HaL:1AeM paCCTOs:lHLt1e OM Lt1 AM: 
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----
IOMI 2 

IAMI I' 

10M I = 2 IAtv1l, nOACTaB~M KooPA~HaTbl T04eK ~ nOIlY4~M 

:c~ -4x2 + 40x-100 - 3.\'2 = 0;
 

-3x;: + 40x - 3-,,2 - 100 =0;
 

3x 2 
- 40x + 100+3v 2 =0 , BblAeIlfleM nOIlHblVi KBaApaT
 

40 400 400 .~
3(x--x + -)--+3v-+100=0'

3 93· ,
 

20.. ,400 300 100

3(x - _)oC+ 3v" = ---=-; 

3 . 3 3 3 
. . 20. 2 10 

( .\ - -) + \,;: = ( ~f
3 . . \/3' 

20Omaem: 3TO ypaaueuae OKPY>KHOCT~ C weHTpOM B T04Ke N (-; 0) ~ 
3 

paA~YCOM ~. 

3aoaLfa Ng 4 (a, 6, a) 

. 1- 2x
11m-

a) BbI4~CJ1~Tb X-+<XJ 3x - 2 . 
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1
-2+

x 2I,irn 2 = x-+oo 3'3-
x 

~ x::oJ 0),
2__ '(-x-~ 0 
x 

li \l+X-\l+x 
6) Bbl4111CIU1Tb im 

x-r O 3x 

YMHO>KaeM 4111CIlll1TeIlb 1I1 3HaMeHaTeIlb Ha Bblpa>KeHlI1e, COnp5l>KeHHOe 

3HaMeHaTemo \Jl + r + ',): 1 + r 1I1 nOIlY4aeMl 

lim(~-~X~+~)=~liml+x-(l-x)=~lim2x =~o 2 =~ 
x~ 3x(~1+x+~1 x) 2x~ 3x 2x~ 3x 2 3 3" 

B) Bbl4111CIlll1Tb 

' 2 X . 2SIn 
0 1- cos x I' 211m = Ilfl = 

x-+o 5x2 x-+o 5x2 

(1-cos x = 2sin2 2 sin 2 _2 x -40) ;
2 2 2l , 

x~ 

2·:'- 1 
= lim -----+ = - , 

x-o sx- 10 

AeIlll1M B cKo6Ke 4111CIlll1TeIlb 1I1 3HaMeHaTeIlb Ha x: 

y = } ~x ~ 3y, npH Y --> 00 ') 

( z = -"2; X = - 2Z, npIi Z ~ CIJ , 
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l-'1cnoIlb3yeM sropoa 3aMe4aTeIlbHblVi npenen lim(l +~r =e. 
X~OO n 

3ada&.fa Ng 5. 

IJ,aHO: epYHKI..\~~ Y =f(x). 
HaVlT~ T04K~ paapsraa epYHKI..\~~, ecna OH~ CYlJ..leCTBytoT, Cnenars -reprex. 

X + 5, eCJl Ii x < - 2: 
f(x) = 

[ 
x ' -l,e.CHI- 2:::;.\ < 2: 
X, eC1H Y 2' 2. 

x = -2', 
f(-2) = 3. 

HaViAeM npenenu cnpasa ~ cnesa: 
lim (x - 5) = 3 

x--2-0 

lim (x 2 
- 1) = 3 

x--2+0 

lim f(x) = lim f(x) = [(-2).
x--2-0 x--2+0 

B T04Ke x =-2 HeT paapsrsa.
 

x = 2',
 

f(2) =2.
 

HaViAeM npenens: cnpasa ~ cnesa:
 
lim x = 2; . 

x--2 +0 

lim (x2 -1) = 3; 
x--2-0 

lim [(x):;t; lim f(x). 
x--2+0 x--:-O 
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TaK~M 06pa30M, x = 2 - T04Ka CKa4Ka. T04Ka paapsiea I pona 

y 

3 

I 
1 

I 
I 

1-2 1 2 3 X 
1 1
 

1 1
-1 
1 I
 
1 1
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Tarsaaa Anexceesaa 3a6aBHLI1KOBa 

Eneua Feopraesna V'lBaHoBa 

POMaH BnaALI1MLI1pOBLI1~ nenlOXOB 

MaTeMaTMKa 
KOHTpOllbHaSi patiora N21 

MeTOALI1~eCKLI1e YKa3aHLI1f1 Anfl CTYAeHTOB aeo-n-oro epaKynbTeTa 
yCKopeHHOVl epOPMbl o6y~eHLI1f1. 

PeAaKTOp LI1 KOppeKTOp B. A. 6aCOBa.
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