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HhIX 3a,L\aHI1H . IT p e,l.\Ha3 Ha ' IeH hI ,l.\JIH CTY,l.\eHTOB nepsoro xypca TeXHHQeCKfiX 

cnenaansuocrea sao-uroa CPOPM bl 06YQeHfil1. 
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c C aHKT-ITerep 6yprCKHH 

r o cYLtapCTBeHHbIH TeXHOJIOnrq eCKfiH 

YH HBep c HTeT paCTHTeJII.HbIX nOJIHMepOB, 2012 

IIp e ,LJ,HCJIOBHe 

Hacr oxntee nocofiae npenaaaaa-reao ,l.\JIl1 crynearos - 3ao'lHI1KOB neps oro 

xypca I1H>KeH ep HD-T eXIHlQeCKfiX cneunansaocrea . OHO COCTaBJIeHO B COOTBeT­

CTBI1I1 C ).IelfcTBYIOII.\ew npo r p a soa os x ypca Bhl ClIJeH MaTeMaTfiK I1 B C I16f TYPI1 

IJ,JI519T HX cneuaansxocrea. 3a OCHOBy COCTa BI1TeJIl1 rrpl1H l1JIl1 113,l.\aHl1e « B hICIIla51 

MaTeMaTI1Ka: MeTO,l.\fiQeCKfie YKa3aHfi51 11 KOHTPOJlhHhle 3a,l.\a Hfi l1 ).IJI5!.cTy,B.eH TOB 

3aO'lHI1KOB I1H>KeHepHD-TeXHloI'l eCKI1X BhICIIlHX y 'ie6 HhIX 3 aBC,l.\eH l1fi» noz; pen . 

10 . C . A p y T IOHoB a 1981 rona H3,l.\aHfi51. 

Kypc Bh lcIIletl MaTeMaTI1KI1 II CI16fT YPIT COCTOHT 113 xersrpex xacr ea B 

COOTBeTCTBfil1 C KOJlI1'ieCTBOM ceM eCT p OB, B rexeane KOTOphlX OH 113Y'laeTC51 . IT o 

Ka>K,L\ol1: 'iaCTI1 ( B Ka>K,l.\OM CCMeCTpe) CTY,l.\eHT - aao-nnrx ).IOJI>KeH BhllIOJlHI1Th 

onpeneneaaoe KOJIWleCTBO KOHTpOJIhllhlX pa60T ( B ,n;aJI h He ll:lIJ eM Ki p)· H H>Ke 

Mhl rrp I1BO,l.\HM HOMepa H TeMbl Kip, xoropsre ).IOJ1>KHh l 6hlTb asmcnaensr na 

nepa ox xypce B nepaou fi BTOpOM ceuecrpax. Tatinausr ).IJI>! Bbl6.op a 3a,l.\aQ 

Ki p 11 06II.\l1e npasana HX BbllIOJIHeHI1l1 H 0<popMJleHHl1 rrpe,L\CTaBJIe HbI B KO H ~e 

6POIIlIOPbI. 

1 ceuecmp. KO!lTpOJIbHa51 paoora .N~ 1 - AHaJIl1THtleCKaSi reoa erpas , sexr op­

HaH H JIHHeHHa l1 anrecpa. 
K OHTP OJIhH aH paoora K~ . 2 - Ilpenen <PYHK~HH . Henpepsrsrrocn, ¢ YHKl..\fil1 . . 

II ceuectnp. KOHTPOJIbHaH paticra }(2 3 - I1pofi3BO,l.\Ha71 <PYHK~1111 Ol-\HOtl rrep e­

MeHHOW. I1CCJIe,l.\OBaHl1e <PYHK~l1lt Cnov ouiuo nponaaozmsrx . 

K OHT pO JIb HaSi patiora ](Q4 - cDY HK~I1H lleCKOJIhK I1X nepeueaasrx. Ha crnsre rrpo- . 

113BO,l.\Hble . I1 0JI HhI l!: ,l.\H¢<pepeH~fiaJI . 

KOHTpOJIbHa51 psfiora J'[Q 5 - Heonp eneneaasrn a irr er pan . Onpenenea ast s I1HTe ­

r pan . 
.	 . 

PeKO MeH,LJ,a~H H K BbIIJOJIHe llHIO KOHTPOJIbHbIX p a 6 0 T 

1. B npouecce 113y'ieHI1Si xyp ca MaTeMaTI1Kfi CTY,l.\eHT l-\0JI)f{eH BbIrrOJlIIl1T b 

PSiA KOHTPOJIbHblX pa60T, rJIaBHa51 uens KOT OpblX - OKa3aTb CTYAeHTy novonrs 

B OCBOeHl111 MaTepl1aJIa. Peueasaa aa 9'1'11 pa60TbI rr03BOJlSieT CTY,l.\eHTY CY,l.\I1Tb 

. 0	 crenems yCBoeHI151 11M COOTBeTCTBYIOll\erO pasnena xypca, yxas siaaer na I1Me­

romaecs y Her o npooensr , !TOMOraeT C<P0PMYJIl1pOaaTh so npocu K npenoztas ar e­

JlIO . 
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2. H e cnenyer npacr ynar s K BbIITOn HeHll1O KOHTpon bHo r o 3a,n;aHIUl, He p e­

IllIlB ,n;OCTaTO'IHOrO KOJl Il'IeCTBa 3aAa'I ITO MaTepllan y , COOT BeTCTBY IO~eMY no­
My 3 a,n;aHIiIO. On srr noxaausaer, 'ITO -rante scero Hey MeHlle 'p eIllIiTb Ty IlnJII 

IiHy lO 3 aAa'Iy KOHTpOJlb HOrO 3a,n;aHlill Bbl3bl BaeTCll TeM , 'ITO cr ynear He nsmon­

nan 31'0 r peoosaa ae, 

3. Konrp orn.uu e p a6 0Tb l ,n;omKHbl BbJITOn HllTbCll CTYA eHT OM cau ocroarem­

HO. B npOTIlBHOM cnyxae cTy,n;eHT He npaooperaer He06xo,n;IiM b1X 3HaHIlA. Ii MO­

)f{eT oxaaarsca Hcrro,n;rOTOBJleIIHbI M K y CTHOMy 3K3aMe HY IlJlIl 3a'IeT)'. 

4. H e pesoveanyercx npacunars B YHIlBep CIiTe T OAH OBpeM eHIlO p a6 0T bl 

rro HeCKOJl bKH 3a,n;aHlillM : 31'0 ae ,n;aeT B03MO)f{H OCTIi peueaseary CBoenp CMelIHO 

YKa-3aTb. cryne irry aa AonycKaeM bl e liM OIllll6KIl Il yp;Jlll lIlleT Cp OK penenaapo­

BaHIl51 pa6 0T . 

5. Il pcpeueuaa pos aanue KOHTpOJl bHble patiort.i BM eCTe c o Bc eMIl ncnp an­

n eHll llMH II AOnOJIHeHIlllMIl , c,n;eJla HHbl MIi n o Tpe6 0 BaHHIO peueasenra, cnenyer 

coxpaasr s. BC3 npem. a snea aa aaxreaasix KOHTPOJlbHb lX p a60T crynenr ,He AO­

nycxaer cs K cna-re saser a II 3K 3aMeHa. 

6. Pacrrpenencaae KOHTP OJlbHblX p a60T n o CCMeCTpaM YCTa lIaBJlIlDaeTCll 

YHIlBepCIlTeTOM C COOTBeTCTBll1l C pacnpe neneaae x MaTepllaJla n o ceaecrpasr v. 

co0 6~aeTC51 cT YA eHT a M ,n;onOJl HIlTeJlb HO. 
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3a.n;a"t1H .n;ml KOHTPOJIbHbIX 3a.n;amdi 

1. 9 JIeM e H T bI JIH IIe A H OA anrefipsr H alIaJIHTH'JecKoA reoxrerpaa 

11-20. )J,aH bl xoopnaaars, sepuran nMpa MH,n;bl Al A2 As At. Haara: 

1) AJlIlIIY p e6pa Al A2j 2) yrorr Me)K,n;y p e6paM H AIA2 II AIA4 ; 3) yrorr Me)K ­

,n;y pefipox; AIA4 II rpaasro A1A2ASj 4) IIJlO~aA b rp amr AIA2A3j 5) 0 6 'heM 

n llpaMIl,n;w ; 6) ypasae aaenpaao a AIA 2j 7) ypasa eaae n JlOCKOCTH AI A2ASj 

8) ypasaea ae BbI COTbl , onyuiea ao a 113 sepura asr At na ' r p a Hb AIA2As· Cne­

JlaTb xepr eac. 

11. Al (4; 2; 5), A2(0; 7;2), As(O; 2;7), A4(1;5; 0). 
12. Al (4j4; 10), A2(4; 10;2), As(2;8; 4), A4(9; 6; 9).
 

13.AI(4;6; 5), A2(6;9;4), AS(2; 10; 10), A4(7j 5;9).
 

14. Al (3; 5;4), A2(8; 7;4), As(5;10;4), A4(4; 7; 8). 
15. AI (10; 6; 6), A2(-2;8; 2), As(6;8;9), A4(7; 10;3). 

16. AI (1;8; 2), A2 ( 5 ~2 ; 6), As(5;7;4), A4(4; 10; 9). 
17. Al (6; 6; 5), A2(4;9; 5), As(4;6; 11), ~(6 ; 9; 3). 

18. AI (7; 2; 2), A2(5; 7; 7), As(5;3;1), ,44(2; 3; 7). 

19. A I (8; 6;4), A2(10; 5;5), As(5;6;8), A4(8; 10; 7). 
20. A I (7;7; 3), A2(6;5;8), AS(3; 5j8), A4(8;4; 1). 
21.' Y p a BHeHHe OP;HOI1 H3 CTOpOH xeanpara: x + 3y ~ 5 = O. Cocraaarr, 

ypas neaae rpex OCTaJl b Hb lX CTOpOH xsan par a, eCJlH T O'lKa nepecesenaa ero 

,n;HarOHaJl eJl: (:- 1,0 ). 
22. )J,aHbl ypaBHeHHH o,n;Ho fi 113 CTOpO H p OM6 a : x - 3y + 10 = 0 H OP;HOI1 

H3 er o p;HarOHaJl ell:: x +4y - 4 = 0; p;HarO HaJl Jol p OM6a ne pecexarorca B TO'IKe 

(0, 1). Haar a ypasaeaaa OCTaJlbHblX CTOpO H p OM6a. 

23. Y paBHeH I1H ,n;Byx CTOpOH napannenorpauaa:x + 2y+2 = 0 II x +y -4 = 
0, a ypasaeaae onaon 113 era ,n;llaraHa..1e l1: : x - 2 = O. Haarn xoopnaaaru 

aepuma napan nenorpau Ma. 

24. )J,aHbl nae s epuraau r p ey r on s aaxa : A(- 3, 3) II B (5, ~ 1) H TO'IKa 

D(4, 3) - TO'IK a n epecexeaax Bbl COT TpeyrOJIbHMKa. C ocTa BHTb y p aDHeHHH ero 

CTOp OH. 

25. )J,aH bl eepmaasr A(- 3, -2), B(4, - 1), C(l ,3) rpaneuaa ABCD (AD 
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n apaJIJIeJIb HO BC). MSBeCTH O, '{TO ,J:\JoIarO HaJIJoI r p an en a a BSal1MHO n ep neiuraxy ­

JI>lPHbI. H afiTJoI xooprmnaru sepuiaasr D :nott rpaneuaa. 

26 . ,UaHbl ypaBHeHJoI.H ,LJ;BYX CTOpOH Tpey r OJIbHJoIKa5x +4y + 15 = 0 JoI 4x + 
'y - 9 = O. Ero Me,LJ;JoIaHbl nepecexaior cx B TO'{Ke (0, 2) . COCTaBI1Tb ypaBHeHl1e 

rpe rsea CTOpO Hbl TpeyrOJIbHI1Ka . 

27. ,UaHb[ ,LJ;Be aepm aasr TpeyrOJIbHHKa A(2, - 2) H B (3, - 1) 11TO'{Ka P( I ,0) 
- TO'{ Ka nepeces enas Me,J)'laH r peyrons nnxa ABC. COCTaBI1Tb ypasaeaae Hbf ­

COTbl Tp ey r OJIbH I1Ka , nposeneaaoa -repes T p eTb lO aepruaay C. 

28. ,U aHbl y paaaeana ,LJ;BYX BblCOT Tpey rOJIbHI1Ka x + y = 4 H Y = 2x 11 

O,LJ;Ha 113 era sep man A(O,2) . Cocrasrrr s y p aBHe HI151 CTOp OH rpeyrons naxa. 

29. ,U aHbl ypaBHeHI151 ,1J;BYX Me,1J; l1aH r peyronsuzxa x - 2y+ 1 = 0 11 Y- 1 = 0 

11 O,LJ;Ha I1S era sepnran (1,3) . Cocrasar s ypasaeaaa ere CTOpOH. 

30 . ,UBe CTOp OHbl TpeyrOJIbH J1Ka Sa,LJ;aHbl ypaBHeHl1>lMI1 5x - 2y - 8 = 0 11 

3x - 2y - 8 = 0, a Cepe,1J;I1Ha rpersen CTOp OHbl COBrra,1J;aeT C Ha'{aJIOM KOOp,LJ;I1HaT, 

COCTa BI1Tb ypasaeaae aToll: CTOpOHbI. 

3 1. C OCTaBI1Tb ypas nenae JII1HI1j{ , p a CCT05IHl1e Ka:IK,1J;o fi TO'{KI1 KOTOpOit 01' 

aasana KOOp,1J;I1Ha.T 11 01' TO'{KI1 A (5, 0) OTHOCI1TC51 KaK 2 : 1. 

3 2 . CO CTaBI1Tb ypaaaeane JIHHl1H, paCC:T0 51HHe Ka :IK,1J;o it TO'{ KI1 xor opott 01' 

'TO'{ KI1 A( - 1 ,0) B,LJ;Boe MeHbllIe paCCTO>lHH>l ee OT n p5iMoit x = - 4. 

3 3 ."CoCTaBl1Tb ypasaeaae JIl1Hl1H, p accT 051HHe Ka:tK,1J;Oit TO'iKH xoropon 01' 

TO'iKH A (2, 0) H 01' n p5l MOH 5x + 8 = 0 OTHOCI1TCH KaK 5 :4, 

34 . COCTa BI1T b ypanaeaae JII1HI111, Ka:IK,1J;a5l TO'{ Ka xcr opoa HaXO~I1T C5! B,LJ;BOe 

zian sme OT TO'{KH A (4,0), l.JeM 01' TOl.JKH B (I ,O) , 
3 5 , C o cTaBHTb ypasneaae JII1HHI1, p aCCT051Hl1e Ka:IK,1J;ofi TOl.JKH xor opon 01' 

TOl.JKI1 A(2, 0) H 01' rrp51Moit 2x + 5 = 0 OTHOCHT C51 Ka K 4 : 5, 

3 6 ,' C ocTa BHTb ypas aeaae m n iHI1, p aCCTO.HHHe Ka:IK,L\ofi TOl.JKJ1 KOTOp Ol1: 01' 

TO'iK l1 A (3, 0 ) B,1J;Boe Me HbllIe p aCCT051HH51 01' TOl.JKI1 B (26, 0 ) . 

37. 'C OCTa BI1Tb ypasaeaae JII1Hl1H, Ka:IK,1J;a5l TOl.JKa xoropoa O,1J;I1HaKoBo Y,1J;a­

JIeH a 01' TOl.JK l1 A(O ,2 ) 11 01' rrp.HMoit y - 4 = O. 
38. CO CTaBI1Tb ypas nenae JII1Hl1l1, Ka:IK,LJ;a51 TOl.JKa xor opoa p aBHOOTCTOI1T 

01' ocn Op ,11,l1HaT 11 01' OK PY:IKHOCTI1 x2 + y2 = 4x . . 

39 , C OCTaBI1Tb y p as a ea u e JII1HI1I1, Ka)K ,LJ;a51 TOl.JKa x o ropoa p asn oyn an en a 

01' TOl.JKI1 A (2, 6) H 01' rrp51Mott y+ 2 ~ O. 
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4 0 , Cocrasar s ypas nenae JIHHHI1, Ka:IK,1J;a5l TOl.JKa xoro pon OTCTOI1T 01' TO'{ ­

KI1 A(- 4 , 0 ) BTp o e ,11,aJlbllIe, l.JeM 01' xaxana Koop,11,HHaT, 

2. Ba ezterrae B MaTeMaTWIe cKJrl!: aHaJIH3 

3a,1J;aHl151 4 1-50 . . H a fiTI1 npenen si cPYH Kl\I1 i1: , He n OJIbSY51Cb rrp a BI1.iIo M J10 - . 

IHlTaJIH . 

· 1 - 2x , 6) l' J(1 +x) - vT=X. 
41 .a) 1im , im , 

X-c>oo 3x - 2 x-c>O 3x
 
· l - co s (x ) . ) 1: ( X+3)X


B) 11m 2' r Iffl -- , 
,r-c>O 5x x -c>oo X - 2 

x3 +1'6) I' fi+X - 3, ) n sin(3x).) u (2 X - 1)x1,4 2 , a ) im 3 i o r nm , B im , r rm ' 
x -c>oo 2x + I' x-c>7 x - 7 x-c>O 5x x-c>oo 2x + 1 

3 2' . 2x + x - 5 ' , x - VX 
4 3 . a) lim 3 ; 6) lim -' -2 - ; 

, x -c>oo X + x - 2 ' X-C>1 x - 2 
· V l -cos(2x) . ) li (4 X +l) 2X 

B) 1trn , r· m . 
x-c>O X x-c>oo 4x
 

. 3x4 + x2- 6 x
 
44 . a) lim . . . 6) lim '
 

x -c>oo 2x2- x +2 ' x-c>O V l +3x - l '
 
. 5x , 1/ B) lim - - ; r ) lim (1 + 2x ) x. 

x-c>O arctg x x-c>O · ,
 
2x2+6x ­. . 5 " 1- .;1-7 ' 

4 5 , a) lim 2 ; 6) lim 'J ; 
x -c>oo 5x - x-I x-c>O X
 

cos x - cos 3 x '
 
B) lim 2 ; r) lim x( ln(x + 1) - In(x)). 

x-c>O X x -c>oo 

· 3 + x + 5x
4, 

6) I' v'f+3X - vT=2X.
4 6 .a) 1nn 4 ,1m 'J ' 

x -c>oo X - 12x + 1 x-c>O x + x
 
x2ct g 2x
 

B) lim , ; r) lim(2x + 1)(ln(x + 3) - lnx), 
x-c>O sm 3x x-c>oo '
 

' x - 2x 2 + 5x4 6 I' VI + 3x2 - 1

47 a) lim . ) im ' 

, x -c>oo 2 + 3x 2 + x4 ' x-c>O x2 + x3
 

' 13) lim l - cos 6x ; r) lim (x-5)(ln(x-3)- lnx) ,
 
x-c>O1 - cos 2x z--eoo
 

I' 5x - 3x + I 6) li ' y'2X-=1 - vis,
48. a .) im 
2 
2 . , m , 

x -c>oo 3x + x - 5 x-c>3 x - 3 
2 

B) lim tg (x /2 ). r) lim (7 - 6x )x/ (3x-3), 
2x-c>O x x-c>l 
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· 7·x4 - 2x3 + 2. 6) li ,;fTIX - J2X+6. 65. a) y = x/~; 6) y = sin2 x/(2 + 3 cos2 x);49 ) 1.a im 4 ' im 2 ' X-tOO X + 3 X-tS x - 5x B) Y = xlnx / (x ~ 1); r ) y = (tgx)lnx. 
1 - cos 4x / 2B) lim ; r) lim (3x _ 5)2x (x -4). 66. a) y = 5~ + l / x ; 6) y ~ tg 3(x2 + 1); 

x-tO 2xt g 2x ' x-t2 
52 ' B) Y = 3arctgx; r) y = (aretgx)X, .' 8x - 3x + 9 x - 2 2
50 a) lim 5 2 ; 6) lim V2X ; 67. a) y = ij(1 + x'2 )/( I - x2); 6) y = tg x + ln cos x;
 

X-IOO 2x + 2x + 5 x-t2 2x - 2 2)xB) y = arctg (x/(1 + .J1=X2')); r) y = (x + x .
a) lim ~; r) lim (3x _ 8)2/(x- 3). 

X-tOtg 3x x-I 3 68. a) y = J x 5 + 5x4 - 5; 6) y = lnJ(1 - sin x)/ (1 + sin x) ; 
B) y = arctg lnx; r) y = (sinx) lnx,
 

51-60, 3 a1\aHbI ¢YHKIJ;>l51 y = f (x ) >I 1\Ba 3Ha'-leH>l51 apryu eara xl, x2. x
69. a) y = ~x'2 -I- x + l / x ; 6)y = 2xe- ;'I . 
Tpe6yeTC51: 1) yCTaHOIl>lTb , 5lBn51eTCH n >l ,n:aHHa51 ¢ YIlKl\1IH aenpepusxoa >lJI>I s) Y = arcsin x/~; r) y = (cosc)" . 
paapsis non AmI Ka)l( ,n:or o >13 ,n:aHHbIX 3HaqeHll i'i apryueara; 2) B cnyxae paapu ­ . 70, a) y = JX2+1 + vfXJ+l; 6) y = tg 3x /3- tg x -I- x ; 
sa ¢YHKIJ;1l1l HafiT>I ee npeneasr S TOqKe paspstsa cnesa rr cnpa sa; 3) c,n:enaTb x.a) Y = arctg J3='X; r) y = xcos
cxe MaTWreCK>lti xeprezc. 71-80, Hanrn llarr60n blIlec 11 llarrMeHblIlee 3Haqe HH51 cP YHKIJ;rr>l y = f (x ) 

51. f(x ) = 91/ (2- x), Xl = 0, X2 = 2. s a orpesxe [a,b]. 
52. f (x ) = 41/ (3-,- x), Xl = I, x2 = 3. 71. f (x ) = x3 - 12x + 7; [O, 3J. 
53. f (x) = 121/ x , X1= 0, :r2 = 2. 72. f (x ) = x5 -1x3 + 2; ' [0, 2], 
54. f( x ) = 31/ (4- x ) , Xl = 2, ;2= 4. 73. f (x ) = 4x + cos x; [O, 7t/2]. 
55. f (x ) = 81/(5-x), xl = 3, X2 = 5. 74. f (x ) = 3x4 - 16x3 + 2; [-3, 1].
 
56, f (x ) = 101/(7-x ), Xl = 5, X2 = 7.
 75. f (x ) = ;z;3 - 3x + 1; [1/ 2, 2]. 
57. f (x ) = 141/ (6 -xl, X!= 4, x2 = 6. 76. f (x ) =;x4-1-4x; [-2;2]. 
58. f (x ) = 151/ (8-x), x l = 6, X2 = 8. 77. f (x ) = 4x - sin x; . [O,7t/2].
 
59, f (x ) = 111/ (4+x), xl = - 4, X2 ~ -2. 4
78, f (.x) = 81x - x ; [-1,4], 
60. f (x ) = 131/ (S+x), Xl = - 5, X2 =-3. 79. f (x ) = 3 - 2x2; [- 1,3]. 

80. f (x ) =x- sin x; [-7t,7t] . ,3. IIP Oli3 B'O~lI aSi " e e IIpHJIO>KeHHH 
81 .; 90. liccn e,[\oBaT b MeTo,[\aMH )l.HcP cP ep eHl \l1aJIbHOrO rrc'mCneHrr51' cPYIlK­

.
 
61-70. Haara npoaas onasre dy/dx ,n:aHHbIX ¢YHKl(>ltl 

,

i \rrrr a , acnonsaya peaym.rar'sr liccn'e,[\oBaHli51, nocr poar s ee rpacpmc.
 
2
2J4x + 3 - 3 , osx+3 

x; 
4x x - 1 4x3 

61. a) y = ; 6) y = eC 81. y = - - 2 ' 82. Y = - 2-- ' 89, Y = -3--' 
Jx3 + X + 1 4+x x + 1 .x - 1 

2
s) Y = In(sin(2x + 5)); r) y ~ xvx. x2 + 1 , x 2 - 4x2 

83, Y = -2--' 84. Y =--, 90. y = --2 ' 
62, a) y = ~ cos x ; , 6) y::::;: 4SllX/ cos2 x; x- I x - I 1 - 4x
 

2x); x3 4x3 -I-5
s)y = tg(e r) y = x1/ x : 85. Y = -2--' 86. Y = - - . 
X -I- 1 X63. a) y = x JT+X2'; 6) y = tg 22x; 

. x 2 + 5 x4 ' ,
Il) Y = arcsin(,;r=3X) ; r) y = xlnx. 87.y =--3 ' 88. Y = ---,;--:- . 

X - x"- 1
64. a) y = 3/ J 3 - 4x + 5x2; 6) y = sin x - x cos x ;
 

tgx
Il) Y = xSlnx; r)y = x . 

8 9 



97. )J,aHa <PYH K~lUl4 . ,I(H¢cl>epeH ~a..rlbHoe HC'lHCJIeHHe cl>y~ HeCKOJIh KHX 

z = XY.rrepesremrerx 

I1oKa3aTb, 'ITO 
91. )J,aHa <PYHKll,HH 02Z .
 

y 
v oxoy = (1+ ylnx) ~~ .
. Z = (X2 _ y5)5 

9S. )J,aHa <PYHKl\I1HI1oKa3aTb, 'ITO 
oz oz 2 z = xeY/ X • 

l / x OX + l / yoy = z/y. 
I1oKa3aTb, 'ITO 

92. )J,aHa <PYHKll,HH 202Z 02Z 202Z 
X !>2 + 2xy~ + y !>2 = O. z ",: y2/ (3x) +arcsin(xy ). ux uXuy uy ) 

99. )J,aHa <PYH K~I1 HI1oKa3aTh, 'ITO 
20Z OZ :2. Z = sin(x + ay), 

X !:l -XY!:l + Y = O. 
. v X uy 

I1oKa3aTb, 'ITO 
93. )J,aHa <PYHKl\HH 02z 202z
 

8y 2 = a ox 2 '
 Z = In(;2 + y2 + 2x + 1) 

100. )J,aHa <PYHKl\I1H 'D OKa3aTb, 'ITO 
02Z 02z Z = COS Y + (y - x) sin y. 
.01£2 + oy2 ~ 0: 

I1oKa3aTb, 'ITO 
94. )J,aHa <PYHK~HH . 02z 02z
 

XY (x -y)~ =~ .
z = e . . uxuy uy . . . 

I1oKa3aTb, 'ITO I . 101 - 110. ).l.aHbc <PYHKl\HH Z = f (x, yj, TO'IKa A(xo, YO) 11 sexrop a .. 

X202Z . 02z 02 ;) 1) H afiTH grad(z) B TO'IKe A; 2) I1pOH3BO,!J.HYIO B TOt.IKe A no HanpaBJIeHHIOa . 
ox 2 - 2xy - + 2 z 101. . z = x2 + xy + y2; A(l ;1), a ~ 2i - j . 95. ).l.aim A, . oxoy Y ~ + 2xyz = 0
~Y HKl\HH vy . ) 102 . z = 2:1;2 + 3xy +y2; A(2;1), a = 3i - 4j .
 

z = In(x + e- Y) . 103. z = In(x 2 + 3y2); A(l ;1), a = 3i + 2j . 

104. z = In(5x2 + 4y2); . A(l; 1), a = 2i- j.
I1oKa3aTb, 'ITO 

OZ 02z oz 02z 105 . z = 5x2 + 6xy ; " A(2;1), a = i + 2j . 
- - -- - - - 0 
ox ox oy oy ox 2 - . 106. Z = arctg (x y2); A(2;3), a = 4i - 3j. 

107. z == arcsin(x2/y2 ); A(l ;2), a = 5i - 12j . 96. ).l.aHa <PYHKIJ;I151 
l OS. z = In(3x 2 + 4y2); A(l ;3), a = 2i - j.z = x/y o 
109 . z = 3x4 + 2x2y3; A(-l ;2), a = 4i - 3j. 

I1oKa3aTb, 'ITO 
110 . z = 3x2y2 + 5y2x; A(l ; 1), a = 2i + j . 02z oz
 

Xoxoy - oy = O.
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5. Heonpeztene amaa II onpen errea a sra IIHTel'paJIbI 

111 _. 120·. Hal!TH Heorrpe,D;eJIeHHble narerpanu. B ,U.Byx nepnsrx npnu epax 

(rr. a H6) npoaepari, pe3YJIbTaTbI ,I(l!cPcPepeHIJ;HpOBaHHeM. 
sin2111.a) Je Xsin 2xdx; 6) J arctg y'xdx;
 

dX . J dx
 
B) x3 + 8; r ) 1 + ijx + ( .J
 

xdx J X .

112. a) (x2 + 4)6;	 6) e ln(l + 3e

X)
dx;

J 

J2x2 - 3x +1 J ·d:r B) da: r ) - - -----. 
x3 + 1 ' sin z.-:-- tg x 

x3dx ) j -«113. a) ~; 6 x3 x ; 
. J vI - xu '.'
 

(3x - 7)dx dx .
J ' 
B) X3 + 4x2 + 4x + 16; r ) VX+3 + V(x + 3)2' J
 

dx . , 6) Jx arcsin x d .

114.·a )	 2 ' ~ x,

J cos x(3t gx + 1) . vI - x­
2
 

B . J dx	 . J x +v'1+X dxr 
) x3 + x2 + 2x + 2'	 . ' ) ijl + x . 

x2e 3xdx;115. a) J cos 3,xdx; 6) J .
 
4 +sm3x
 

2 3 2 . J cosxdx 
. B) fracx	 dx» + 5x + 8x + 4; r) . 

J
J 1 + cos x 

sinxdx J .
116. a) . ~; 6) z arcsm (l / x.)dx ;
 

cos2 x
 
B)J' (X +3)dx ; r)J (~+ I)dx . 

2x 3 + x - 2x (y'x + 4) ~ 

(x + arctgx )dX. 6)J I (2 ' l )d'117.a 2" x n x + x,) J 

J

l+ x
 
.J (x3 

- 3)dx J vx+5'dx
 
B) x4 + 5x 2 + 6; r) 1 + ijx + 5.
 

arctg y'xdx
 J', .
 
118. a) . y'x( l +x) ; 6) . xsmxcosxdx; 

2d.T.J JX dx
 
B) x4 - 81; r) 3cosx+4 sin x '
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J sin xdx 2 .J119. a) 3	 ; 6) x sm4 xdx; 
~3 + 2 cos x 

2B) J(X - x + l) dx . ) J(y'x - 1)( .e41)dx 
x4 + 2x2 _ 3' r ijX2 ' 

Jij4 + Inxdx J 2 2
120. a)	 x . ; 6) x In xdx;
 

3

B) J (x - 6)dx; r J dx . 

x4 + 6x2 + 8 ) 2 sin x + cos x + 2 
121 - 130. BbI'lllCJIHTb Heco6CTBeHHbIIl. HHTerpaJI HJIH;J:OKa3aTb era pacxo­

)J,llMOCTb. 
+00 _ x 2	 dx1-3 

121. xe dx , 122. -(' 2 . ~ .1o -	 x + 1. -00
 
1
j '+oo da: 1 ~ 2 dx 

123.	 2 . 124. ~. 
- 1 x + x + 1 0 v 1 - xu 
2	 2. 1	 1dx	 dx125. ( )2'	 126. -( - )2' 1 x -1	 - 3 x + 3
 

3
 . ~ + oo dx	 dx1
127. -1-'	 128. ( )2 ' 

2 x nz .	 0 x - 21+004 dx	 dx
129. ( )2 '	 130. -2- - . o x - 3	 - 00 x + 4x + 51
131. BbI'lHCJIllTb nJIOIl\a;J:b cPllrYPbI, OrpaHH'leHHott napa6oJIoJ1 y = 3x2+1 

II npaxoa y = 3x + 7. 
132. BbI'lHCJIHTb nJIOIl\a,D;b cPHrYPbl, orpaaaueaaon O,D;HOI! apxon IJ;HKJIOH­

,I(bi x = a(t - sint), y= a(l- cost) (0 ::; t ::; 27t) Ii OCblO Ox . 
133. BWIHCJIllTb nnourans cPHrYPbI, orpanaxennoa Kap,D;Ho H;J:OH r = 3(1+ 

. cos qi). 
134. BWIHCJIHTb rrJIOIl\a,D;b cPHrypbI, orpaaaseaaoa -rersrpexnenecrxonoa 

P0301l. r = 4 sirr2cp. 

135. BbI'IHCJIHTb.o6beMTeJIa, oripasos aaa oro apauteuaex soxpyr OCH OX 
cPHrypbl, OrpaHJoI 'leHHOR napaoonaisa y = x2 HY = y'x. 

136. BbI'lliCJIHTb 06'b6MTeJIa, 06pa30BaHHoro apainena eu soxpyr ocn Ox 
cPllrYPbl, OrpaHH'leHHo J1 rrOJIy8JIJIHrrCOMy = 3v'1=X'2", napaoonoa y = vr=x 
H OCblO Oy. 

137. BbI'lHCJIHTb o6'beM TeJIa, obpasosaaaoro spauienaeu soxpyr OCH Oy . 
cPHrypbl, orpana-reaa on KpllBblMH y = 2/ (1 + x2) HY = x2. 
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138. Bbl tU1CJIl1Tb ,L\imHy )IYrl1 nonyxyoas ecxoa naparion st y = V(x - 2)3 

0'1' TOqKIi A(2;0) ,L\O TOqKH B(6; 8) . 

139. Bblql1CJII1Tb ,l\JIIiHY Kap,l\110HlJ,bI r = 3(1- cos <p l . 
140. Bbi'Il1cJII1Tb lJ,JII1HY O,l\HOll: apKI1 U:HKJIOI1,l\bI x = 3(t - sin t), y 

3(1 - cos t ) (0::; t ::; 27f) . 

Ta6 JIrrU;bIKOHTPOJIbHbIX 3 a A aHllli 

B nepsov ceuecr pe cTY,l\eHTbI BbIrrOJIH5IIOT .KOHTPOJIbHble pa60TbI 1 11 2. 

. - ­Bo BTODOM cexecrpe CTVlIeHTbI BbIIIOJIHmOT KOHTDOJIbHble oa60TbI 3.4,5. 

Bapnaar KOHTpOJIbHa51 paoora N~ 1 KOHTpOJIbHa51 paoora J'fil 2 

1 11 21 31 41 51 61 

2 12 22 32 42 52 62 

3 13 23 33 43 53 63 

4 14 24 34 44 54 64 

5 15 25 35 45 55 65 

6 16 26 36 46 56 66 

7 17 27 37 47 57 67 

8 18 28 38 48 58 68 

9 19 29 39 49 59 69 

10 20 30 40 50 60 70 

Bapaanr 
KOHTPOJIbHa5I KOHTPOJIbHil.5I KOHTpOJIbHa51 . 

oa6oTa ){2 3 oaoora J'{Q4 caoora J'{Q 5 

1 71 81 91 101 . 111 121 131 

2 72 82 92 102 112 122 132 

. 3 73 83 ..' 93 103 113 123 . 133. 

4 74 84 94 104 114 124 134 

5 75 85 95 105 115 125 135 

6 76 . 86 96 106 116 126 136 

7 77 87 97 107 117 127 137 

8 78 88 98 108 118 128 138 

9 79 89 99 109 119 129 . 139 

10 80 90 100 110 120 130 140 
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IIp aBu JIa O¢ Op M JIeHIDI KOHTPOJIbHblX pa60T 

ITPI1 BbIIIOJIHeHI1J.1 KOHTPOJIbHbIX pa60T Ha,L\O cr por o rrpl1,L\ep)KIiBaTbC5I yxa­

3aHHblX HI1)Ke rrpaBI1JI . Pa60TbI, BblIIOJIHeHHble 6€3 C06JIIO,L\eHJ.1H 8Tl1X rrpaBI1JI 

He 3aqJ.lTbIBaIOTC5I Ii B03BpaUJ;aIOTC5I CTY,L\eHTY ,L\JIH nep epariorxz. 

1. Ka)KlJ,a51 KOHTpOJIbHa51 paoora BbIIIOJIH5IeTC5I B OT,l\eJIbHoit r erpann -rep­

HliJIaMIi Jl1060ro user a, KpOMe xpacaoro. B pafior e CJIe,lIy cT OCTaBJI5ITb rrOJI51 

,l\JI5I 3aMC'IaHli fi peuea seara, 

2. Ha 06JIO)KKe r er pann ,L\OJI)KHbI 6bITb 51CHO aanacaau <paMI1JI!151 cTY,L\eH­

Ta, ero liHnu:rraJIbI, yqe6HbIIl HOMep (IlJI1<pp) , HOMep KOHTPOJIbHOfi paoo'rsi, aa­

saanae ,L\lic1l rrll JII1HbI; 3,L\ecb )Ke CJIeLlyeT YKa3aTb .n;aTY OTCbIJIKJoI. pa60TbI B I1H­

CTlITyT Ii 1l0QTOBblfi anpec cTy,i(eHTa. B KOHl\e pa60TbI cnezryer nocrasart, ,L\aTy 

ee BbIIIOJIHeHli51 11 paCrrI1CaTbC5I . 

3. B paticry ,L\OJI)KHbJ 6bITb BKJIIOQeHbl s ee 3a,L\aQIi, YK83aHHble Baaztanaa, B 

COOTBeTCTBli1i CrrOJIO)KeHHbIM sapaaaroa . K OHTpOJI T:>Hble pa60TbI , coztepxcaura e 

He see 3a,L\aHli5l, a TaK)Ke 3a,L\aHli51 He csoero sapnaara,' He 3aQJ.1TbIBaIOTc5I . 

4. Pemenas 3a,L\aQ Ha,L\O pacnonararr. B nopazixe HOMepoB, yxasaaasrx B 

3a,L\aHli5IX, COXpaH5I5I noraepa 3a.n;aQ. 

5. Ilep en penreaaev K8)K,L\ofi 3a,L\aQIi Ha,L\O ssmaca'rs rrOJIHOCTblO ee yCJIO­

sae. 

6. PemeHH5I 3a,L\aQ CJIe,L\yeT 113JIaraTb rrO,L\p06HO Ii axxyparuo, 06b5lCH5I5I 

see ,L\eficTBli51 no XO,L\y penreaaa Ii ,L\eJIa51 Heo6xo,L\I1Mble QepTe)Kli. 

7. Il ocne IIOJlYQeHI151 np opeuenaaposaaaoa pa6oTbl cTy,J.(eHT .n;OJI)KeH HC­

npasars B'HeH see OTMeQeHHble peneasenrox omli 6KJ.1 . 

8. K c,L\aQe aaxera li JIH SK3aMeHa ,L\OnYCKaIOTC5l TOJIbKO r e CTY,L\eHTbI, y 

KOTOpbIX 3aQTeHbI KOHTPOJIbHble pa60TbI. 

C rrIICOK OCHOBHblX TeopeTII~H~CKIIX ' BorrpOCOB,
 

II3 Y Q a e M blX B .rrep BoM cesrecrpe
 

1. Onpenenar erra sroporo nopanxa . cDopMyJla Bbl'IliCJIeijli51 Onpe,L\eJIHTeJI5Irpe­

rt. er o nopxnxa nyrex p83JIO)KeHli5l no nepsoa cr poxe, 

2. PaCCT05lHlie Me)K,L\Y .n;BYMH TOQKaMI1 a a nJIOCKOCTli. KOOp,L\HlIaTbI cepena asr 

OTp€3Ka. 

3. Y paBHeHlle np5lMofi: ofirnee 11 CyrnoBbIM KOs<P<PliU:lieHToM. 
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4. YpaBHeHHe rrpHMoi1:, np oxonsinea xepes 3a.n;aHHYIO TO'f KY, C3ail aHHblM yrJIO­

BbIM K03<P<PHI:\HeHTOM; ypas aenae npaxon, npoxonsuiea xepea .n;Be sanaaasre ' 

TO'fKH. 

, 5. YCJIOBHl1 nap ann ensaocrn H neprreanaxynapaocrn npaasix. 

6. OKPYIKHOCTb. K aHOHH'feCKOe ypasneaae, H306paIKeIl lfe .
 

,7. 8nmm c. KaH OHH'feCKOe ypasneaae, 1f306paIKeHHe.
 

8. BeKTOpbI. Onpeneneaae, paBeHCTBO, onepanaa Ha1-\ BeKTopaMIL 

9. Bexropsr i, j, k. Koopnaaaru sexr opa, .n;eficTBH51 Ha.n; BeKTopaMH B KOOp.n;l1 ­

'HaTflOi1: <popMe, ycnosae KonnHHeapHOCTl1: 

, 10.	 CKan51pHOe rrpoaas eneaae : onpeneneane, BbIpaIKeHMe sepes xoopzraaan» , 

yCJIOBHl1 nepneanaxynapaocra, 

11. Bexropa oe npoassenean e: onpenen enae, BbIpaIKeHHe s epea KOOp1-\HHaTbI. 

12. Oouiee ypasaeaae nnocxocra, reOMeTpH'feCKHfi CMbIcn K03<P <PHIJ;HeHToB. 

13. KaHOHH'feCKlle ypaBHeHH51 rrpl1MOH Bnpocrpancr ae. feOMeTpH'feCKllfi CMbIC.Jj 

'K03<P<PMI:\lfeHToB. 

14. Ilp enen 'fllCJIOBOlt nocnenoaar ensaocra . 

15. Onpeneneaa e npenena <PYHKI:\MH. 

, 16. Il epssra M aro poa 3aMe'faTenbHbIe' rrpe.n;enbI. 

17. Onpezreneaae aenpepsiaaoa <PYHKI:\HI1. ITpHMepbI paapsisaux <pyHKU.Hfi . 

18. Onpenenenne nponasonaoa. Be r eOMeTpM'feCKllfi II <pM3M'feCKHi1 CMblcn. 

19. Ilpasana .z:(M<p<pepeHuMpOBaHM51 . 

20. Tafinnua rrpOM3Bo.n.HbIX. ITpM11ei)bJ· 

21. ITpoM3Bo.n;Hal1 cnoIKHoi1 <PYHKI:\MH. Il panepsi . 

C m i COK OCHOBHbIX TeOpe TH"tleCKHX norrpocos, .
 
H 3Y"tla eMbIX BOBT OpOM ceMe cTpe ,
 

1. Boapacraane M ytisisaaae <PYHKI:\HH. 

2. 8KcTpeMyM<pyHKI:\IlH o.n;Hofi nepeneaaoa , He06xo.n;HMoe ycnosae sxcr pexy ­

Ma. 

3. )J;ocTaTO'fHOe ycnosae sxer peayna <PYHKI:\HH O.n;HOM nepea ennoa . 

4. <PYHKI:\Mll .n;BYX nepeu eaaux. t{ acTHbIe npapauienaa. t{acTHble rrp0113BOA-" 

asre, 

5. t{acTHbIe npoassoztaue sroporo nopsnxa, reopen a 0 paseacrse CMelII aHHbIX 
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npoaaaornrsix. 

6. 8KcTpeMYMbI <PYHKI:\IfM .n;BYX nepea eansrx. Heofixomnaoe ycnoaae axcr peuy­

Ma <PYHi<:U.HH .n;I3YX nepea eanux. ' 

7. f pa.n;IoieHT <PYHKI:\Hl1.
 

8, Ilepsooopaanaa : onpezteneaae, CI30RCTBa.
 

9, Heonp enen ea asrn aarerpan: onpezreneaae, csoa crsa.
 

10. Ta6JmI:\a neonpeneneaasr x I1HTerpanOB. 

11. 3 aMeHa rrepexemsoz B neorrpeneneaaov anrerpane 

12. I1HTerpHpoBaHlle rro 'laCT51M D Heorrpe1-\eneHHOM HHTerpane. 

13. On penenena sm l1HTer pan: onpezrenesae, r eOMeTpl1'l eCKHfi CMbICJI . 

14. CBoMcTBa onpeztene aaoro mrrerparra , <PopMyJla HbIOToHa-JIeJ1:6HHI:\a. 

15. Har erpaposaaae rro 'IaCT}lM B onpezteneaaou aarerp ane . 

16. 3 aMeHa nepexenaoa B onpezrenea a ou aar erpane. 

17. Il nomam, nnoc xon <pHrypbI. ' 

B :H6 JIIIOr p a cPH "tle CK H fi CllHCOK 

1. Bexrrea mnes )J;.B . K yp c aHanHTH'feCKOfi reox erpaa H nHHefiHOR ,anr e6­

psi . - M.: H aYKa, 19 80. 

2. KneTeHHK )J;.B. C60pHHK sanax no aHaJIHTH'leCKOfi reonerpaa -. - M.: 
Hayxa , .1980. , 

3. ITHCKyHOB H.C. ,LJ;HcPcPepeHI:\HanbHOe H HHTerpanbHoe IfC'fIfCneHIf51 .n;n51 

BTY3 0B. - M.: Hayxa, 1978. T. 1,2. 

4. 3a.n;a'!H H ynpaacaea na rro MaTeMaTH'feCKoMy aHaJIH3Y .n;n51B TY30B / 
non pezt. B.IT. ,LJ;eMll.n;oBH'fa. - !vI .: Hayxa, 1978. 

5. ,LJ;aHKo IT.E. , Ilonos AT., K OlKeDHHKOBa T.H. BbICrna51 MaTeMaTHKa B 

ynpasc aea aa x H aanasax, .: M.: BbICUIa5l mxcna, 1980. 
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