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1 OHEHOYHBIE CPEIACTBA JJs1 TEKYWIEI'O KOHTPOJIA
YCIIEBAEMOCTHA

1.1 BOIIPOCHI Y 34]JAHHA B TECTOBOH ®OPME
Pa3zoen (mema) 1 «Beedenue 6 mamemamuyueckull aHaius

Bapuanum 1 (T 1)

1. Hmwke nano onpenencuue npeaena A yukuuu f(X) B Touke xo (B cnyqae A € R u
Xo ER). BcTaBbTe BMECTO MPOMYCKOB BEPHYIO MOCIEIOBATEIHLHOCTh MaTEMaTHYECKHX
sarmmceit (Hampuwmep, I, 1, 1V, ).

Yucno A HaseiBaercs npezenom Gyukiuu f(X) B Touke Xo, eciu CYILLIECTBYET

Takoe, 4yTto s BceX Xy € D(f), yZoBIETBOPSIOMIUX YCIOBHUIO , BBIIIOJIHAETCS
yCIIOBHE

I [f(x) — Al <¢

Il. s mo6oro uucna € > 0
.0 < |x —xq| < 8(¢)
IV.8(e) >0
2. YCTaHOBUTb COOTBETCTBHE MEXAY TIpeAciaMd U HEOMNPEICICHHOCTIMH,
0OHApYy>KCHHBIMU B Ka)KJIOM U3 HUX

. X . 0
1) }Cl_r)ri (1—-x)-tg (7) a) HeOTPEICIIEHHOCTh (5)

(00

4 2
2) lim 2X F2x 8 0) HeonpeneNEHHOCTh (;)

x—00 3x3+5x2-10

. 2_ B) HeonpeneaeusocTs (1%
3) lim 2x 9 ) pea ( )
x—3 Xx%2-2x-3

r) HeonpeaenéHHocTh (0 * o)

4) 1nn,(2x+1)3_4x

x—00 \2X—1 1) HeompeaenéHHOCTh (00 + ©0)
3 B i 2x* —2x* +8
. Berunciuts npegen lim :
e I 3 +5x2 ~10
4 jm X =
.B C enen lIM ———— .
braMCIMTH TIpesen 1M > Ixal
1) 24 2) 24 3)0 4) -6 5) 6
2
5. Ilpenmen arctg* (3x) PaBEH ...
x>0 tg(2x%)
1) 4,5 2) 1,5 3)0 4) 2,25

- (x+3Y)
6. IIpemen lm(%j paBeH

1) e 2) ¢ 3) 3/e 4) 1



Bapuanm 2 (T 1)

1. Jlars! yncnossie npomexytkn A =[3;5) u B = [0; 3]. Bemonuurs omnepaiuu
HaJl MHOXXECTBAMU U YCTAHOBUTH COOTBETCTBHUE

1) ANB a) [O, 5)

2y AUB 6) @

3 A\B » (3; 5)

» B\ A n [3:5)
) {3}

2. Hmwxke ngaHo ompeneneHrne OCCKOHEYHO MajOW YHUCIOBOU IOCIIEIOBATEIHLHOCTH.
BcTaBpTe BMECTO MPOMYCKOB BEPHYIO IOCICIOBATEIHPHOCTh MATEeMAaTHYECKUX 3aIncei
(Hampuwmep, |, 1, 1V, II)

YucaoBast MOCIEA0BATENBHOCTE {X,,} Ha3pIBaeTCsA OECKOHEYHO MAJIOH, €CIIN
CYIIIECTBYET TaKOM, YTO SCIIH , TO BBITIOJTHSIETCS YCIIOBHE
l. |x,] < €
II. n>N(g
Il. s mroGoro uncia € > 0
IV. sOMep N(g) > 0

Co2x°+2x% -1
3. [Ipenen ml sy PaBeH ..
1) « 2) 0,5 3)0 4)-0,25
4B i X* +2x-3
. DBIYUCJIIUTH IIPCAC m-—————
S R
5. Ilpenen lim x-ctg2x pasen
x—0
1) 0 2) o0 3) 2 4)0,5
. i [(2x+1 T
. im :
BIYMCJIUTD IIPCACII o 2X _ 1
1) 2) ¢? 3) et 5L
e e

Pazoen (mema) 2 «/{ugppepenyuanvroe ucuucienue Gynkyuu 0OHOU nepemeHHOUu»
Bapuanm 1 (T 2)

1. TlponsBoanas pyHkuuu y = x° N x® paBHa
X

1) 5x4—i2+ 3 2) 5x“+i2+i 3) 5x4+x—12+

x? - ay/x X2 44fxe

3
44/x




1 4 1 4
4 5X + — +—3/x = 413
) 213 5) 5x X2+3\/;

5 1
5
2. Beruncauts npoussoanyro ¢pyukiun Y =107 — 3Vx + o X
X
X -Sin x
3. BeruucauTs npou3BOIHY0 QyHKIUU Y = TR
4.
3ajaHue Ha
YCTaHOBJICHUE BapuaHnTsl 0TBETOB [IpaBunbHBII OTBET
10CJIEI0BATEIbHOCTH
Pacnonoxwure 1) 3aduxcupoBaTh X, BBIYHCIUTH
MOCJIEN0BATENBHOCTD | 3HaUeHUE (HYHKIUU f(X)
JCHCTBUI TIPU 2) wHaiTH npHpanieHue  QYHKIUH
HAXOXKICHHUH Ay = f(x+Ax)- f(x)
IIPOU3BOTHOU 3) naTh apryMeHTy X MpUpPAILLIEHUE AX U
dyHKIMH 110 BBIYUCIIUTH 3HA4YCHUE byHKUIMA
ONPEICIICHUIO f (x + Ax)
4) HaliT! TIpezen fim Y
Ax—0 AX
5) onpenenuTs OTHOIICHHE %
X

5. YcTaHOBUTH COOTBETCTBUE MKy pyHKIMEH ¥ = f(X) U cTOCOOOM HaXOXKIACHHUS
¢¢ MepBOoil MPOM3BOIHOMN V' .

1) y = sin(Inx) 1) norapudpmudeckoe qudpepeHIpoBaHNES
2)y=x-tgx 2) TabJUYHAs TPOU3BOTHAS
3) y = (log, x)<°5* 3) mpou3BOIHAS HESIBHO 33JJaHHOM (DyHKITUH
4)y = 5% 4) npon3BOHAs TPOU3BEACHUS

5) nmpou3BOIHAS CIOXKHOU (DYHKIIMH

6. Beipyuka R oT mpomakm HEKOTOPOro TOBapa OMpeaeiseTcss 1o ¢opmysie
R(Q) = 150Q — 0,2Q%, rne Q — 00BEM mpoAaHHOI mpoaykuuu (Teic. en.). Haiitu
MIPEAEIIbHYIO BBIPYUKY, €CiM poaaHo 120 Teic. ex.

Bapuanm 2 (T 2)
1. IIpousBoanas ¢pynknuu f(x) = cos3(x2 + 2X) paBHa

1) 3(:052(x2 +2X)(2xX + 2) 2) 3c0s? (x2 + 2x)(—sin(x2 +2X))(2x + 2)

3) 3sin2(x2 +2X)(2x + 2) 4) 3c052(x2 + 2x)sin(x2 +2X)(2x + 2)

10 3 _ 6
2. BBIUHCTHTH IPOM3BOHYIO ByHKIMH Yy =—6x™ +54/x + — .

x* Jx



3. Berancnuth Npon3BOAHYI0 QYHKIUU Y =

x?-In x

1-3x°
4.
3aganue Ha
yCTaHOBIICHUE BapuaHTsl 0TBETOB [TpaBUIBHBIN OTBET
H0CJIeI0BATEIbHOCTH

Pacnonmoxure 1) HaliTH TPOM3BOAHBIE 00enx
MOCTIeIOBATEIHLHOCTD qacTeil paBeHCTBA
JICUCTBHIA MTPH 2) npojorapupMUpoOBaTh 00€ YaCTH
HAXOXKJICHHH paBeHCTBA
NpOU3BOMHOW QYHKIIMH | 3)  BOCIIOJNB30BAaThCS  MPABHIOM
y = (sinx)c°s* HAX 0K ICHHUS POM3BOTHOM

CJIOHOUW (PYHKITUU
4) BOCIOJIb30BaThCSl  CBOHCTBOM

In|a®| = b - In|al
5) 3aMEHHTD Y UCXOAHOHN PyHKITUCH

5. YcTaHoBUTH COOTBETCTBUE MEk Ay GyHKIMEH Y = f(X) U cHOCOOOM HAXO0XKICHUS
¢e MepBOil POM3BOTHON '

Ny =x
2)y = (Igx)*

3)y =(5x+2) cosx
4)y = e

1) norapudmudeckoe qudhepeHIMpPOBaAHNE

2) TabnuyHas MPOU3BOIHAS

3) mpou3BOIHAS HESIBHO 3aJaHHOM (PYHKITUN

4) mpou3BogHAs POU3BEICHUS
5) npou3BOIHAS CIOKHOU (DYHKIIMH

6. dyHKIMK TOATOBPEMEHHOTO cripoca D u mpeoxkeHus S OT 1eHbl P Ha MEPOBOM
pbIHKE HepTH UMEIT, cooTBeTcTBeHHO, BUJ D = 30— 0,9P u S = 1,2P + 16. Haiitu

9JIaCTUYHOCTD CIIPOCa B TOYKEC paBHOBeCHOﬁ OCHEI.

Paszoen (mema) 3 «Mnmeepanvhoe ucuucienue Gyukyuyu 0OHOU nepemerHo

1. Kakas M3 yka3aHHbIX HWXe (QYHKUUNA SBISETCA NEpBOOOpa3HON (PYHKIUU

) =3—8x—=?

Bapuanm 1 (T 3)

8
2)F(x)=3x—4x2+x—3—2

8
1)F(x)=—8+x—3
3)F(x)=3x—4x2—§—6
5)F(x)=3x—4x2+§—5

4) F(x)

3x —4x2 +2
X



2

3amanue Ha

uHTerpana [ dx

[IpaBunbHbIi
yCTaHOBJICHHE BapuaHTsl 0TBETOB oTBET
10CJIeIOBATEIbHOCTH

Pacnionoxwure 1) ucnonp3yeM TaOIHIly HEONPENEIEHHBIX
MOCJIEZI0BATEILHOCTD WHTETPaJIOB

JIeUCTBHIA TIPH 2) wucmoimkdyeM  (opmyiny  KBajapata

BBIYHCIICHUH pasHocTH

HEOTpeaAeNEHHOTO 3) moGamisieMm moctossHHYyl0 C B KOHIIE

(4-5x)? 3aIucu

4) UCTIOJIb3yEeM CBOWCTBO
HEOTPEIEIEHHOTO UHTErpasia

I( f(x)+g(x))dx = I f (x)dx + I g(x)dx

5) ucmob3yeM MOYJICHHOE JICJICHUE

3. YcTaHOBUTE COOTBETCTBUE MEKLy HEONPEIETEHHBIM HHTETPAIIOM U CLIOCOOOM €ro

pelIeHus.

D f e
2) [(x+ 1)sinxdx
3) [ 5*dx

4) [ =X dx

B) HCIIOJIB30BaHHC

If(kx+b)dx:%j f(t)dt

a) UCTOJIb30BAHUE TIOWICHHOTO JICIICHUS
0) moaBeieHue 1Mo 3HaK AuddepeHimrana

I') HEMOCPEJACTBEHHOE HHTETPUPOBAHHUE
1) METOJ] MHTETPUPOBAHHUS 10 YACTAM

bopmybl

dx

4. HeonpeaeaeHHbIH HHTErPAII _[ - aBeH
pel P sinf4ax P

5. Heonpenenéuuplii HHTErpa I(ZX —1)-cos xdx paBen

1) (2x—-1)-cos x+2sin x+C

3) (x* —x)sinx+C

6. Paznoxxenue apodu

B

A
1) —+———
)x x> +6x+8

A B
2) —+—+
) T2

2)2x-cosx—sinx+C

4) 2cosx+(2x—-1)-sinx+C

Bapuanm 2 (T 3)

Ha MPOCTEHIINEe IPOOH UMEET BU]T

x° +6x2+8x

A B C
ZMX—“D 3)£+ZBX—+C 2=+ "
x“+6x+8 X Xx +6x+8 x x+2 x+4

1. Kakas M3 yKa3aHHbIX HWXE€ (QYHKUMN SBISETCA NEepBOOOpa3zHON (GyHKUUU

f(x)=2+5x—§2?
1) F(x) =5+

3)F(x)=5x+2,5x2—§—6

8
2) F(x) =2x+2,5x2+;—2

4) F(x) = 5x + 2,5x2 +%

5) F(x) = 5x +2,5x2 + = — 5



2

3amanue Ha .
IIpaBrIbHBIM
YCTaHOBJICHHE BapunaHTsl 0TBETOB OTBET
IIOCJIETIOBATEIbHOCTH
PacronoxuTe 3t
MOCJIEIOBATEIBHOCTD 1) = 1 +C
JNEUCTBUN NIPU 3
2) —5=+C
BbIYHMCJICHUH Vx
HEONpPeIENEHHOTO 3) [4
unterpaa [ —o x3
x-3x _
4) [ x73dx
1
x 3
5)—+C
x 3
dx
6) | —
xx3
3 U ,[ Xax
. MuTerpan aBeH

dx
4. HeomnpeeneHHbIN HHTErpa J.ﬁ paBeH
X —

1 1 2X 1, |2x+3 In‘2x+ Vax* _9‘
—arcsin 2x+C —arcsin—+C —In +C +C
1 6 2) 6 3 3) 6 [|2x-3 4) 2
£ . I xdx
. HeomnpeneneHHbIi HHTETpaI aBeH
por P e P
2
X
1) 24/x* +3+C 2 3) Vx*+3+C
) ) s )
4) In‘x+\/x2+3‘+c 5) 2(x* +x)e* +C
x+5
6. Paznoxenue apoou SR npocTerIme 1podu UMeeT BHT
1) —+ 2A+B+C 3é+Bx+C 4£+
) x x> +6x ) x x° x+6 x x°+6x )x2 x+6

Pazoen (mema) 4 « Onpeodenennviil unme2pai u e20 NPULOHNCEHUSLY
Bapuaum 1 (T 4)

1. Yka3aTe paBeHCTBa, KOTOPBIE SABJISIIOTCS BEPHBIMU

1[0k =F(b)-F(a) 2) [t (9dx=0
3) [ Fdx= [ f(x)ox [T (9dx=0



8
4
2. BeraucauTe onpeaene bl HHTETpal J(Z?{/_ -— jdX
x
1

3. YcTaHOBHATE COOTBETCTBUE MEXKIY ONPENCICHHBIMU MHTETPAIAMU, 3alIMCAHHBIMU
B JICBOM KOJIOHKE, U pPaBHBIMU UM BBIPAKCHUSIMU B IIPABOU KOJIOHKE

1) Tf(x)dx a0
b 6) — j f (x)dx

2) 'T f (x)dx b
a B) [ f(x)dx

3) j.f(x)dx+j‘ f (x)dx b .
2 : r) j f (x)dx — j g(x)dx

4) [(F()+g())dx

1) i f (x)dx + j. g(x)dx

4. Haiitu miomaas Gurypsel, n300pakeHHON Ha PUCYHKE

7)
‘R
R
y= x> +4x+5\ /
YA/
o] 1 F
1) 2_§’f’ 2) 70 3) 16 4) % 5) 6

. . 11
5. Hccnenmyiite Ha CXOIUMOCTh HECOOCTBEHHBIN —HMHTETpan | 1 =z dx. Yxaxure
—iX

BEPHYIO TOCIICJIOBATEIILHOCTh MATEMAaTHYECKUX JIEHCTBUH, KOTOPBIC UISI 3TOTO HY>KHO
COBEPIIIHTD.

0 1 11
1) Jlokasats, 4TO pacxoMTCs X0Ts Obl OMH 13 uHTerpanos: [_ — dx wm [ = dx.
11 0 1 11
2) Tlpencrasuts unterpan s Bute [_, —dx =[_ —dx + [ = dx.

3) VYcraHoBUTH, 4YTO NOABIHTErpajgbHas (yHKUMS He omnpeaelneHa B Touke x=0, B
OKPECTHOCTU KOTOPOM OHA HE OrpaHUYEHA.
11
4) Caenath BBIBOJ O PACXOIUMOCTH UHTErpana | = dx.
. -3
6. Haiitu paGory cumbr F(X) = _X2 M0 MEPEMEIIICHUIO MaT. TOYKHU BAOJIb ocu Ox U3

TOYKH X=1 B TOUKY X=2.



Bapuanum 2 (T 4)

1. Vxa3zarp PaBCHCTBA U YTBCPKIACHUA, KOTOPLIC ABJIAIOTCA BCPHBIMU

1) [[Croydx=c| f (x)dx 2) [Fodx=[ fodx— [ f(xdx

3) [ dx=a-b 4 Eemn T()29(0), 10 [, T [g(xd

1

6
2. Berauciants OHpe,IIGJIeHHI)IfI HHTCTpall \/472 dx
ol —X

3. YcTaHOBUTE COOTBETCTBHE MCKAY OIMPCACICHHBIMU MHTCI'pAJIaMHU, 3allMCAHHBIMHU
B JICBOH KOJIOHKC, 1 paBHBIMU UM BBIPAKCHUAIMU B HpaBOﬁ KOJIOHKC

1) J.f(x)dx, ecinu f(x) —yeTHas QyHKIUS 2)0 b

“a 6) — [ f(x)dx
2) J' f (x)dx, ecnu f(x) —HedeTHass QyHKIUS b :

“a B) j f (x)dx

3) jf(x)dx a
: b r) 2- f(x)dx
4) [ f(x)dx+ [ f (x)dx L
: c 7 [ f(x)dx

4, 3ammcaTh BEPHYI IOCJICAOBATEIBLHOCTh JACHCTBHM, KOTOpPYH TpeOyercs
COBEPIIUTH IS HAXOXKJICHHS TUTOMIAIH (DUTYPBI, OTPAHUYCHHON JIMHUSAMHU, 3aaBaCMbIMH
1
YPaBHEHUAMHU: Y = X,y = —, X = 2.

l. [TocTpouTts yka3aHHbIE JIMHUU B IPSMOYTOJIBHOM IEKaPTOBOW CUCTEME KOOPAUHAT.

I[l.  Haiitu a u b — npeaensl MHTErpUpOBaHHMS, ISl ITOTO ONPEIACTUTh A0CIUCCH TOYEK
MepeCceUeHNs YKa3aHHbIX TUHUMH.

. . 1

I1l.  Onpenenus, rpapuk kakod wu3 GYHKIMA Yy =X WK Y = ~ JIKHUT  BBIIIE,
b

BOCIIO/IB30BaThCA POpMyIoii: S = j(f (X)—g(x))dx .
a

IV. Breruucnuth onpeenaeHHbIi nHTerpal, noiab3ysachk hopmynoi Hetotona-JleliOnuia.
5. Haiitu momans ¢purypsl, n3o0pakxeHHOW Ha PUCYHKE

YA \
y=x’
k —1
14 y= x|
/
1
o 1 ?
oW
/ >




1)35 2) 3,75 3) 37 42 4)53_4V2 5)14_ 42
12 3 12 3 3 3

. 4
6. Haiitu paboty cunbl F(X) =— IO epeMENIEHUIO MaT. TOYKU BJIONb ocu Ox w3
X
TOYKHM X=—2 B TOUKY x=—1.

Pazoen (mema) 5 «Hucnosvle u pynkyuonaivHovle psiovly

Bapuaum 1 (T 5)

o0 3n+1
1. Cymma psina Z paBHa...
2. Cymma psna Z n(n—2) paBHa..
n=3
3 Cpez[H PSIIOB
© 5% _2 3n+1 ©
1) 2) Ny T2 3) 4)
Z‘i n+3 “~=n(n?+1)? Z5n 1 Z6”+n
CXOISIIMMHCS SIBIITIOTCS . . .
o0 n 2
4. s panos > (=1)"-n® l— 1 4 1.1 + ... BEDHO YTBEPIKICHUE
—~ 2" 3 7
1) 06a cxomaTcst abCOMIOTHO 2) 00a CXOIATCS YCIIOBHO

3) mepBbIii CXOAUTCS A0COTIOTHO, @ BTOPOM CXOJIUTCS YCIIOBHO
4) mepBbIi CXOAUTCS YCIOBHO, @ BTOPOI CXOUTCS aOCOIIOTHO
5. YCTaHOBUTH COOTBETCTBHE MEXAY CTEIEHHBIMU psAJaMH W OOJACTAMH MX

CXOJUMOCTH

) ixn a) (-00;00)
= 6) {0}

B) [-1, 1]

3) Z"—n 0 (-1, 1)

> m[-1, 1)

6. Huwxe chopmynrpoBaH MHTErpaibHBINA MPU3HAK CXOAMMOCTH YHUCIIOBBIX PSIOB.
BcraBpTe BMECTO NIPOIYCKOB BEPHYIO IMOCIEAOBATEIBHOCTh MAaTEMAaTHYCCKUX 3aIlHCEH.
(Hampuwmep, I, 11, IV, 11.)

[TycTs nan psin z f (n), unensr koToporo sBNAIOTCS 3HAYEHMAME HeKoTOpoii pyHKkImH f(X),
n=1

Ha . Torna, ecnu cXOauTCs (PACXOIUTCS), TO CXOTUTCS
(pacxomutcs) u




L [ f(x)dx

. if(n)

1. [1; 4o00)
IV. nonoxurenbHON, HEMPEPHIBHOM U HE BO3PACTAIOIIEH
0 n .nl
7. O6acTh CXOIUMOCTH psifia Z x -n
n=1 5n - 2
1) [0; ) 2) (-0; 0] 3) (-o0; ) 4){0}
8. Ecim paanyc cxoaumocTu psaa z C,(x+1)" paBeH 3, TO HHTEPBAJ CXOAUMOCTH. ..
n=1
1) (-3:3) 2) (-2;4) 3) (-4:2) 4) (-4;4)
9. YcTaHOBUTH COOTBETCTBHE MEXKAY (GDYHKIHMSAMHU M UX PA3JIOKCHUEM B CTCTICHHOU
paa
m 2 4 6 2n
1)(L+x) ) I EEANSPIEA N Y (B | LA N
21 41 6! (2n)!
2) sin X x ¥ X° VAL
———t——...+(-1 +..
R TRETRN = (2n+1)!
3) cos X

B) L+ X+ X2 +x%+...,

mm-1) o m(m—l)(m—z)x3 )
!

4) 1—x r) 1+ mx+ 31

0 1-x+x*=x3+...

10. 3anummrTe BEpHYIO MOCIEAOBATEIBHOCTh IEUCTBUM NPU HAXOXIACHUU 00JIACTH

[e'e] n

X
— n2 . 4n
l. HccnenoBath CXOIUMOCTD Psifia Ha KOHIIaX UHTEpBajia CXOIUMOCTH
1. 3anucaTh UHTEPBAJI CXOAUMOCTH psifa

I1l.  Haiftu paguyc cXoauMOCTH psifa

I\V. Cpenate BBIBOJA O TOM, BXOJST JIM KOHIIBI HMHTEpPBAJa CXOJAMMOCTH B 00JacTh
CXOAUMOCTH psifa

CXOJAUMOCTH CTEIEHHOTO Psiia .(Hampuwmep, I, 111, 1V, 11).

Bapuanum 2 (T 5)
0 2n+1+3n
1. Cymma psia ZT paBHa...
n=1
— 10
2. Cymma psna Z— paBHa...
“~n?+9n+20



3. PaCXOILHH_II/IMI/ICﬂ CpeIu PSIOB:

00 2 n+1
> 5
1) 2) cos™ n 3) mn+3
Z 2n 1 nzz‘i n’ nz‘i n®+n-1
SIBJISIFOTCS .
n+1 0 n
4. Jlns psaoB Z (-1) Z (=) (n+1) BEPHBIM SIBIISICTCS YTBEPIKICHUC
n H n=2 n2 -
1) oba cxonsTcs a6COJIIOTHO 2) 00a CXOIATCS YCIIOBHO

3) mepBbIid CXOAUTCS A0COTIOTHO, & BTOPOM CXOAUTCS YCIIOBHO
4) mepBbIii cXOAUTCS A0COTIOTHO, @ BTOPOU PACXOTUTCS
5. VYCTaHOBUTH COOTBETCTBHME MEXIY YHUCIOBBIMU psiIaMHd U TPU3HAKAMHU

CXO0ANMOCTH, KOTOPBIC uenecoo6pa3H0 IIPUMCHATH JJIA HUCCIICOOBAHUS BOIIPOCA 00 mx
CXOJUMOCTH

a) MpU3HAK CpaBHEHUHN

3n+1
1)§:5n 1

0) HEOOXOAUMBIN MPU3HAK CXOJAUMOCTH

2)2

3)S

“n° +1 B) paluKaJIbHbIN Npu3Hak Komm
4n+1
= (n-1)!

033

6. Huxe chopmynupoBaHbl yTBEPKIEHUS O CXOAUMOCTH YUCJIOBBIX PsiioB. BecTaBbTe
BMECTO TMIPOIYCKOB BEpPHYIO IOCJIEIOBATEILHOCTh MAaTEMaTHYECKUX 3aIuced, 4YTOOBI

r) mpu3Hak JlamamoOepa

1) Teopema JleitOHwMIIa

yTBepKIeHus okaszanuch Bepubivu (Hampumep, I, 111, 1V, 11.)

Ecnu psn Z a, , TO . Ecnu , TO psif Z a,
n=1 n=1

l. pPacXoauTCst

1. CXOJUTCS

1. lima, =0

Nn—o0

Iv. lima, #0

Nn—oo

X N Nl
7. O0aacTh CXOAMMOCTH Psizia Zw
~ 4
n=1
1) [-L;0) 2) (-00;00) 3) {-1} 2) {0}
8. Ecan pajmyc cxoumocTH psiia ZCn (x—1)" paBeH 4, TO HHTEPBAII CXOMUMOCTH. ..
n=1

1) (-3:5) 2) (-4:4) 3) (-3:3) 4) (-5:3)



9. YcTaHOBUTH COOTBETCTBHE MEXTY QYHKIMOHATBHBIMU PSIAMH U UX CYMMOM

3 5 2n+l X
X° X X
1) X——+——...+(-1)- +... a) €
3 5 2n+1 1
1x* 1.3%x° 135X 0) 7
2) X+t ———F———+... 1+X
23 245 2467
2 3 n B) arctg x
X X n1 X
3) X——+——. (=1 .. :
2 3 n r) arcsin X
2 3 n
X X X X |
SARNISATIA Z n(¥+x
4) 1+1!+2!+3!+...+n!+... ) In (1+x)
10. Huxe chopmynupoBana Tepema Aderns. BcraBbTe BMECTO MPOITYCKOB BEPHYIO
MOCJIeI0BAaTEIBHOCTh MaTeMaTnueckux 3amuceit. (Hanpumep, I, 111, IV, I1).
Ecnu crenenHon psin Zanx” CXOIUTCA NpU X = Xy, TO OH Ul BCEX X,
n=0
YJIOBJIETBOPSIOIIUX YCIOBHUIO .Ecnu crenennoit psn Zanxn pacxoauTcsl Ipu
n=0
X = Xy, TO OH JUIS BCEX X, YAOBJIETBOPSIIOIIUX YCIOBUIO
L <l
>
I1l.  cxomutcs

IV. pacxomurcs

Pazoen (mema) 6 «Huppepenyuanrvnoe ucuucienue GyHKYuli HeCKOIbKUX
NnepeMeHHbIXY

Bapuanm 1 (T 6)

1. Jluauu ypoBHs GhyHKIMU Z = 4 — X — y2 UMEIOT BUI

a) OKpPYXKHOCTEH 0) 2JIUIICOB B) MPSIMBIX T') TUIEepOoJI 1) mapabon

0z X
2. YactHasi mpon3BOIHAS ~ oT PyHKIMU z=X——+1 paBHa
y y

1)1- % 2) x— L 41 3) X 4)1-1 5) X
y y 2

2

y y y
3. BolunciuTe 3HaueHNs YaCTHBIX MPOU3BOAHBIX QyHKIMU Z = 4x? —xy3 + 5y B
touke My(1; —1) 1 ycTaHOBHUTE COOTBETCTBHE.



0z _
1) = a) —3
gx M, 0)8
Z
2) ™ B) 2
Yim, r) 6
622 9
3) — 1)
ox M
0 e)l
9%z
2
ady M,
) 0%z
0xdy M,
4,
3azaHue Ha yCTAaHOBJICHHE IIpaBUIIBbHBINM
BapuaHTbl OTBETOB
MIOCJIEIOBATSIILHOCTH OTBET
Pacrionoxure 1) —6x(3xy—x3)—(3y—3x%)(3y—3x2)
MIOCJIEI0BATEBHOCTD o (3xy—x3)?
JAEUCTBHI IIPU HAXOXKICHUHU | 2) (3;xy——x3)
9%z xy—x
. . 0%z 3\ 7
YJaCTHOM IIPOU3BOJTHOU 92 3) (In(3 Xy —, X )) x
ynkmu z = In(3xy — x3) 4) ( 3y—3x2)
3xy-x3/,
5) (By-3x2)'Bxy—x3)-(By—-3x2)(Bxy—x3)'
(Bxy—x3)2
3y—3x2
6) =>——
3xy—x

5. Haiftu mostHblii auddepeHIuan nepBoro mopsiaka GpyHKimn Z = arcsin x* - cos4y .
6. Pasmoxuts dymxmumoo (X, Y)=x'-3xy+y’+5 mo ¢opmyre Teimopa B
OKPECTHOCTU TOYKH (1; 2), HalJ1 WIEHBI 10 BTOPOIO MOPsIIKa BKIFOUUTEIBHO.

7. Haiitn ypaBHEHME KacaTeJIbHOM IUIOCKOCTH K MOBEPXHOCTH Z = X2 — y> + 5 B
touke M(1; 1).

8. Haiinure cymmy a + b + ¢, rae (a; b; ¢) — 3T0 KOOpAUHATHI BEKTOpa IpajreHTa
gynkuun u = 5x% + 3y? + 322 B Touke M(0; —2; 3).

9. Mccnenyiite nHa skctpemym ¢yHknuoo z = 6(x —y) — 3x? — 3y2. B otseTe
3aMMIINTE 3HAYCHHE Z(, €CITH HCCIIEI0BAHHIE A0 PE3YIBTAT Zimax(min) (Xo; Yo) = Zo-

10. IIpou3BoaMTCS ABa BMIA TOBAPOB B KOJIMYECTBE X 1 Y. [TyCTh LIEHBI HA 3TH TOBapHI,
COOTBETCTBeHHO, P; =45 u P, = 27 Tbic. py0. a (QyHKIHS U3IEPKEK HMEET BUJ
C=6x2 + 3xy + 3y?%. Haiinure MakcUMalbHyI0 NPUOBUIL B TBIC. PY0., KOTOPYIO MOKHO
TOJIy49HTH TIPH IPOIAXKE STHX TOBAPOB.



Bapuanm 2 (T 6)

Y

1. Jluauu ypoBHS QYHKIHUH z = arcig — WMEIOT BUJ

a) OKpY>KHOCTEH

0) JJIUTICOB

X

B) TIPSIMBIX T') TUTIepOOIT

oz X
2. YacTHasi mpon3BOIHAS = OT QYyHKIINH Z=X——+1 paBHA
X y

1)1-2 2) x— > 41
y y

X
3) —

@1—1
y y

1) mapaboJt

X
5) -2
v

3. BeluuciuTe 3HaY€HUs YaCTHBIX TPOM3BOAHBIX GpyHKIMU z = 5x3 — 3xy? — 2y B
touke My(1; 2) 1 ycTaHOBHUTE COOTBETCTBUE.

0z
1) = a) 30
ox 0)—14
2) = B) —12
aZZ _4
QEFM 7)
0 e)3
0%z )
d0y? M,
0%z
) dxd
xXoy MO
4,
3azaHue Ha yCTAaHOBJICHHE [IpaBHIbHBIN
BapuaHTbl OTBETOB
NOCJIEIOBATEIbHOCTH OTBET
Pacrnionoxure 1) Beruucnsiem 3Hauenus 4, B, C
MOCJIEeI0BATEIBHOCTD 2) BeraucisieM Zy(xq; Vo)

JNEUCTBUM NIPU
UCCJIEIOBAHUM (PYHKITUU
JIBYX MEPEMEHHBIX Ha
KCTPEMYM

3) ompenensieM CTallMOHAPHBIC TOYKU
4) HaxoIuMM YacTHbIE MPOU3BOJHBIE
(YHKIIMH IEPBOTO U BTOPOTO MOPSAIKOB

D) ompenenseM, MUHUMYM  WJHU
MaKCUMYyM nMeeTcs B TOYKE
KCTpEMyMa

6) BIYKCIISIEM 3HAYCHHUE A

/) ompexaensieM  HaJW4yde  TOYKH

JKCTpEMyMa

5.Haiitu nonsbeiii qud depenran nepBoro mopsaka GyHKIuN z=¢e*-sin7y.

6. Paznoxuth (QyHKINIO

f(x,y)=5x*+2y’—4xy’ -4 mo ¢opmyne Teinopa 1o

CTEIEHAM (x ~1), (y+1), Haiias 4I€HBI 10 BTOPOIO MOPSIAKA BKIKOYHUTEILHO.

7. HaiiTu ypaBHEeHHE HOPMaJIH K MIOBEPXHOCTH Z = 2X? + 3y? — 2 B Touke M(1; —1).




8. Haiimute cymmy a + b + ¢, rae (a; b; ¢) — 3T0 KOOpAWHATHI BEKTOpa IpajreHTa
Gynkimu u = 2x% — 3y? + 4z% B Touke M(1;—1; 2).

3
9. HUccnenyiite Ha 53KCTpeMyM OGYHKUIUIO Z = x? — 2xy + y?> —3x. B orBere

3aNUIINTE 3HAYEHHUE Zo, ECITM UCCIIENOBAHUE NATI0 PE3YNBTAT Zmax(min) (X0; Yo) = Zo-

10. [Ipown3BoauTCs NBa BHIa TOBApOB B KomuecTBe X U Y. [1ycTh 1IeHBI Ha 3TH TOBAPHI,
cooTBeTCTBeHHO, P; =32 u P, = 24 Thic. py0. a (YHKIUA HU3AEPKEK HMEET BHJT
C=1,5x% + 2xy + y?. Haiinure MakCHMMaJbHyIO IIPUOBUIL B THIC. PY0., KOTOPYIO MOKHO
MOJIYYHUTh TIPU MIPOJIAXKE ITHX TOBAPOB.

Pazoen (mema) T «nmezpanvroe ucuucienue Qyukyull HeCKOJIbKUX NePEMEHHbIX)
Bapuanm 1 (T 7)

1. Beruncnuts ABOMHOM MHTErpal J' J' (3x—2y)dxdy , e o6macth D — npsAMOYTrOIbHUK,
D
OTpaHUYEHHBIN OCSIMU KOOPJMHAT U MPSIMBIMU X=2, Y=9.
2. Ilepexois K MOJIAPHBIM KOOPAUHATAM, BBIYUCIUTH IBOMHON HHTETpal

2
H (1—%dedy, riae oomacte D — kpyr x° +y® < 7?.

D

3. PaccraButh mpenensl MHTETPUPOBAHMS B JABOMHOM HHTErpalie ” f(x,y)dxdy,
D

obnacte D — TpeyronpHuK ¢ BepimHamu B Toukax A(2;2), B(4;0), C (7;2). OTser 3anucatb
B BHJI€ OJIHOTO JIBOMHOTO MHTErpaa.

4. Pe3ynbTaT pacCTaHOBKU TMPEACIIOB MHTETPUPOBAHUS B JBOWHOM HWHTErpaje

H f(x;y)dxdy, rae obmacte D orpanmuena muHHMSAMEH y=Xx?, y=—J/x, X=1, HMe€eT BHI
D

1 =Jx x? Jy 1y
1) j dx j f(x;y)dy 2) [ dx[f(cy)dy 3) Jx [ f(x;y)dy
0 x? —Jx y? 0 y?
14y 1 x2
4) Idyj'f(x; y)dx 5) '[dx J.f(X; y)dy
-1 y2 0 —Jx

1 2-y
5. 3MeHUTh MOPSAI0K MHTETPUPOBAHUSI B TOBTOPHOM HHTErpaje '[dy J f(x;y)dx u
oy

3anurcaTb pPe3yJbTarT.

6. Bbruucauth 00bEM Tena, OrpaHUYEHHOTO IOBEPXHOCTSAMHU C YPaBHEHHUSIMH
X+y=1 z=1-y*, x=0,2=0, y=0 (y=0).



7. Bpraucauth mMaccy oTpe3ka mpsiMmoi, oT Touku A(3;0) mo touku B(0;1), ecnu
IUIOTHOCTB B KaXJI0H TOUKE MEHAETCS 110 3aKOHY p(X,y)=X+3y.

8. YcTaHOBUTH COOTBCTCTBHUC IIpu Imepexoaec oT

If of (x, y)dxdy k MOBTOpHOMY HHTETPaly M PACCTABUTh MPEAEIbl HHTEIPUPOBAHHUSI, €CITH

D orpannyeHa TMHUSAMMU:

aA)x=1,y=2,x+y=6 4 Vax
. 1)f0 dx f_mf(x' y)dy
0)y = Y= 8 Vax—x2

5 \/_ 2) fol dx f2x2 f(x'y)dy
B)y = 2x%,y =+x

3 2x

3 dx x,y)d

r) KoHTypoM TpeyroiabHuka ABC, rne )fl fg_xf( y)dy
4 6—x

A(1;2), B(3:6). C(3:0) 4) [ dx [, f(x,y)dy

n) x2 +y? = 4x 5) [ dx [ f(x,y)dy

9. Berunciautb ﬂ [z +2X + % y)dS , TIe S — 9acTh IJIOCKOCTH §+ % +§ =1, Jexarias B
S

MIEPBOM OKTaHTE.

10.

Pacrnionoxwure 1) INepeiiTn K ABYKPATHOMY MHTEIPATY

IMOCJICOAOBAaTCIBbHOCTD

JEdx [2cos(x + y)dy

2) BbIaucanThb

jf cos(x + y)dxdy,rne fg(cosx —sin2x)dx =0
D

3) IMoctpouts 0061aCTH

JNEUCTBUM IIPU BBIYUCIIEHUU

obmacte D  orpanuueHa
s

D:x=0,y=x,y=5

JTMHUSMH
A
x=0y=x7y=-— 4) BbIYUCIIUTH

2
b4

J2cos(x + y)dy = cosx — sin2x

Bapuanm 2 (T 7)

1. BeruucauTs 1BOMHON MHTErpaj J' J' (2x—3y)dxdy , rae obmacTs D — NpsAMOYTOJIBHUK,
D

OrpaHUYECHHBIN OCSIMU KOOPJMHAT U NPSIMbIMH X=2, Y=4.



2. [lepexo/is K MOJSPHBIM KOOPJUHATAM, BEIYUCIUTD IBOWHOM MHTErpall

j j dxdy L , Tie 00aacTh D orpanudeHa mojayoKpyKHOCTBIO Y =+/1—x* © ocbio OX.
X*+y?+

3. PaccraBuTh mpejenbl MHTETPUPOBAHHUA B JIBOMHOM HWHTErpaie ﬂ f(x, y)dxdy,
D

obnactb D — TpeyronmpHuk c BepmmHamu B Toukax A(2;-2), B(5;3), C (5;-3). OtBer
3anucaTh B BUJE OJTHOTO ABOMHOTO MHTETpaIa.

4. Pe3ynpTaT pacCTaHOBKHM NPENEIOB HMHTETPUPOBAHHS B JIBOMHOM HHTErpae

H f(x; y)dxdy, rae obmacth D orpaHwdeHa JMHHAMH Y =X’ -1, y=+1-X°, UMeeT BUJ

D

1 1-y? 1 x2-1 1 1-x2

1) .[dy jf(x; y)dx 2) Idx If(x; y)dy 3) Idx jf(x; y)dy
-1 iy -1 _ 1y -1 x2a
1-x? \/W Vi-x2 1-y?
4) | dx [f(xy)dy B) [ dx [f(xy)dy
x?-1 Ji+y X211 —l+y
0 1+x2

5. U3meHnTH MOPpAAOK MHTCIPHUPOBAHUS B IIOBTOPHOM HMHTCIpalic J-dX J. f (X’ y)dy
-1 x+1

Y 3alUCaTh PE3yNbTar.

6. Bpruuconth 00bEM Tena, OrpaHUYCHHOTO TOBEPXHOCTSIMHU C YPaBHEHHSIMH

1.
y=zx ,y+z=1,2=0,

7. Belunciuth Maccy ayru muknouasl X =t-—sint, y=1-cost, 0<t <27 eciu

IUIOTHOCTD B KQXKJOW TOYKE MEHSETCS 110 3aKOHY ,O(t) =sin E .

8. YCTaHOBUTH COOTBETCTBUE MPHU MEPEMEHE NMOPSIJIKa UHTETPUPOBAHUS B IOBTOPHOM

UHTETrpaJe:

a) Jy dx [ £ G y)dy 1) 2 dy [, f Cx y)dx
2) 2, dy [}, f (x,y)dx
8) Jdy [ fx,y)dx

0) f; dx fg%f(x: y)dy

B)J_, df s f )y + [° dXI “f(x,y)dy




9. Beruucnuth .ﬂ' 6dS, Tme S — 9acth cdepbl x°+y’+2z° =9, Jekamas B IESPBOM
S

OKTaHTE.
10.
3ajaHue HA yCTAaHOBJICHUE
Bapuantel oTBETOB [IpaBuUnBHBIN OTBET
MOCJIEIOBATEIHLHOCTU
Pacnonoxure 1) Beruucnutb
TIOCJICI0BATEILHOCTb [ (x + 2)dy = 5 [? x%dx
2 40

JIEUCTBUNA TP BBIYUCICHUU
2) Ilepeiitu OT ABOHHOTO

j (X + Zy) dXdy rze HHTCTpajia K IOBTOPHOMY

D foz dx f;z_cx(x + 2)dy

obmacte D  orpaHuueHa
3) IMocTpouts 001aCTH

JTUHUSIMH
D:x=2,x=2y,y=x
xX=2y=x,x=2y
4) BBIYHCIIUTH

502 5 10
= | Txcdx = —
4-f0 3

Pazoen (mema) 8 «Dnemenmol meopuu GyHKyuYu KOMNIEKCHOU NEPEMEHHOUY

Bapuanm 1 (T 8)

1. YCTaHOBHUTH COOTBETCTBHE JICHCTBHI ¢ KOMIUIEKCHBIMU 4nciaMu Z; =9 —3l u

2, =2+1,
1) z,-2, a) 16 — 30i
7 0)7 — 2i
2) = B) 1,4 — 2,2i
Zy r)13 —i
3) 212 1) 16 + 30i
4) 2, +17,
2. CyMMa IeHCTBUTENBHBIX pemeHuii ypaBaeHus (—2+51) X+ 2i = (1-2i) y +3ix —3
paBHa
1)9 2) —4 3) -9 4) 4 5)5

15
3. BepHo 1u, uto aelicTBuTenbHas yacth (2+ 31)(1—1) — 1 paBHa 5?
+1

1) na, BepHo 2) HET, HE BEPHO



4. Haiitu MHUMYIO YacTh penieHus ypaBHeHust (—1 — 1)z = 3 + 1.
5. Halitu Moyib KOMILUIEKCHOTO uncna Z =1+1.
6. HaiiTu apryMeHT KoMIIIeKCHOro uncia Z =1+1,

7.
3ajgaHue Ha yCTAaHOBJICHUE .
BapuaHnTel 0OTBETOB IIpaBWIBHBIN OTBET
NOCJIEN0BATEIBLHOCTH

Ykaxure 1) mojcTaHOBKa p U @ B

MOCJIEN0BATENBHOCTh bopmymny

JNEUCTBUH IIPU IIEPEBOAC 2) HaXOXK/ICHUS TTIABHOTO

KOMIUIEKCHOI'O YHCJIA U3 3HAYEHHUS apTyMEHTA

anredpandeckoil GopmMbl B | 3) BBIYUCIICHHE MOTYJIS

TPUTOHOMETPUYECKYIO KOMIUIEKCHOT'O YHCIIa
4) BpIuncCIICeHHE Sin @ U
COS @
5) onpenesieHNe 3HAUYCHUM
JEUCTBUTEIILHON U MHUMOU
qacTeu

8. TpuronomeTpuueckas hopma KOMIUICKCHOTO uuciia Z =6 — 61 umeer BUJ
1) 6\/5(C0{— zj—i -Sin(— ZD 2) 6ﬁ[co{—ﬁj+i .Sin(_”D
4 4 4 4
3) Gﬁ(coss—ﬂﬂ -sin 3—”) 4) 6ﬁ(cos”+ i -sin 7[)
4 4 4 4
5) Gﬁ(cosg’”—i sin 37[)
4 4
9. Beruucnutp 210, ecin z = V3 — .
1) 2°(vV3 i) 2)2°(V3 +1i) 3)29(—V/3 —1i) 4) 2°(—/3 +1i)
10. Berumciauth ~— 7 — 241
1) {-3+4i;3—-4i} 2){3+4i;3—4i} 3) {-3+4i;3+4i} 4){3+4i;3+4i}

Bapuanum 2 (T 8)

1. YCTaHOBHUTbH COOTBETCTBHE ACHCTBHIl C KOMIUIGKCHBIMH unciamu Z; =2+ 41 p

z,=1-3i.

1) z,-2, a) 3+i
; 6)i—1
2) = B) —12 + 16i
Z, r)—12 — 16i
3) Z,° n) 14 — 2i
4) 2, +1,




2. KonuuecTBo JIeHCTBUTENBHBIX KOpHEH MEOrounena P(X) =3x* —4x® + x* +6x —2

paBHO
1) 2 2) 3

3)0 4) 4

+15

5) 1

3. BepHo 111, 4TO MHUMAs 4acTh (2+3i)A-1)— m paBHa 2?

1) na, BepHO

2) HET, HE BEPHO
4. HaiiT MHUMYIO 4acTh perieHus ypaBHenus (—1 + 1)z =

5. Hailtu Mmoaysib KOMIUIEKCHOTO Yucia Z = -1-1i.

6. HaiiTt aprymMeHT KOMILIEKCHOTO umcna Z =—1—1.

2—1.

7.
3ajaHue Ha yCTAaHOBJICHUE .
BapuaHTbl OTBETOB [IpaBUIBbHBIN OTBET
MOCJIE0BATEIBLHOCTH
VYkaxure 1) moacTraHoBKa p U @ B
[I0CJIEI0BATEILHOCTD dbopmyny Myaspa

JIEUCTBUN MIPU BO3BEICHUU

2) HaXOXKJICHUS TJIABHOTO

KOMIIJIEKCHOT'O YHCJIa B
HaTypaJbHYIO CTEIICHb
(6e3 ucroap30BaHMS
dbopMyJ1 COKpaIIEHHOTO
YMHOKEHHS)

3HA4YCHUS apTyMEHTa
3) BBIUMCIICHHE MOJTYJIS
KOMIIJIEKCHOT'O YHCJIa

4) BpIuKCIICHUE Sin @ U

COS @

5) onpenesieHre 3HAUYCHUM
JNEUCTBUTEILHON 1 MHUMOM
yacTen

8. TpuronomeTpudeckasi hopMa KOMIUIEKCHOTO Ynciia Z = 2 — 21 UMeeT BUJ
1 ~Z isin| -2 2 T bisin[ - %
) Zﬁ[cos[ 4} i sm( 4]} ) Zﬁ(cos( 4j+| sm( 4))
3) 2\/5(0033—”+i~sin3—”j 4) 2\/§(cos£+i-sinzj
4 4 4 4
5) Zf(cos——l sm%ﬂj

9. Beruucnuts 28, ecim z = /3 — i.
1) 27(1 — /3i) 2) 27(1 +V/3i)
10. Borauciuts Vi

3) 27(—1 —V3i) 4) 27(—1 + /3i)

D25 - 2(-2-2,2,8)
p-E el alay NN

IlIxana ouenueanus: 10-tn 6amnpHas qius T 1, T 2, T 3, T 4 u 6-tu 6amneHasg mis T
5,T6,T7,TS.



Kpumepuu oyenusanus:

Kaxnpiii Boripoc (3aanue) B TeCTOBOM (hopMe OIEHUBAETCS MO JUXOTOMUYECKOM
IIKaJje: BBIMOJHEHO — | 0asui, He BbInoJiHeHo — (0 6asnioB.

[Tpumensiercs cieayronias 1mkaaa nepeBoja 0aaioB B OIIEHKY M0 S-0aJIbHOM HIKaJIe:

T1,T2, T3, T4 T5T6,T7, T8

6 OamtoB  cooTBeTcTBYIOT  oreHke |9, 10 Oa/utoB COOTBETCTBYIOT OIICHKE

COTIIUIHOY; «OTIIUIHOY;

5 6aIOB — OLIEHKE «XOPOIIOY; 7, 8 0aIOB — OLIEHKE «XOPOIIO»;

4 Gana — OIEHKE «YJOBJICTBOPUTEIBHOY; | D, 6 OayToB — OTICHKE

3 Ganna 1 MeHee — OIICHKE «YOBIECTBOPUTEIILHOY;

«HEYJOBJIETBOPUTEIBHOM. 4 Oania U MEHEe — OLIEHKE
«HEYJIOBIICTBOPUTEIHHOY.

1.2 JIABOPATOPHBIE PABOThI
Jlabopamopnas paboma Nel «BeedeHue 6 mamemamuiecKuii AHAIU3»

Bapuanm 1
3aganue Nel. Halitu npenen

2 i 2x° +2x° -1
WA + X
16 — x?
0) lim ——
) im B
3aganue Ne2. Halitu npenen
arctg?(3x)

2) ks tg(2x?)

6) Iim[x+3j
X—>0 x

3aganue Ne3. OTBETUTh Ha TEOPETUUECKUA BOTIPOC.

Bapuanm 2
3ananue Nel. Halitu npenen

. 3x-8x*+6
im —————
a) X~ 4x° +7x-1
i 2x% —5x—3
6) x>3  27—X°
3ananue Ne2. Haiitu npenen
a) lim x-ctg 2x

Xx—0

6) lim (x il 3jx

X—>+00 2x

3aganue Ne3. OTBETUTh Ha TEOPETUUECKU BOTIPOC.



Jlabopamoprnasa paboma Ne? «/luggepenyuanvroe ucuucieHue GyHKyuii 00HOU

nepemenHou»

Bapuanm 1
3aganue Nel. HaﬁTI/I HpOI/ISBOILHBIe byHKIIH

4
3‘W
VY= x Xll\/_

arctg x

0)y =5

3amanue No2. CocTaBUTh ypaBHEHHE KacaTeIbHOW W HOPMAaIH B TOUKE Xy =

2
napabone Y =6X" +X+2 (ypaBHeHus 3amucaTh B 00IIEM BUJIE).

3aganue Ne3. OTBETUTh Ha TEOPETUUECKUA BOTIPOC.

Bapuanm 2
3ananne Nel. Hailtu nmpon3BoHbie PyHKIUN
5
2 X 8
) y=——=x*+2 243
4 3 X

6) y=(6-2¢)

1k

3aganne Ne2. COCTaBMTH ypaBHEHHMS KacaTeJbHOW M HOPMald B TOuKe X, =2 K

napaboine Y = 7X* —14X +5 (ypaBHEHHMS IPSMOHA 3aITiCaTh B 0OIIEM BHJIE).

3ananue Ne3. OTBETUTh HA TEOPETUUECKU BOTIPOC.

Jlabopamopnas paboma Ne3d « Unmeepuposarue ¢yHxyuii 00HOU nepemeHHOU. »

Bapuaum 1
3aganue Nel. Haiitu unterpanst. Cuenars NpoBepKy

\/5+x2—\/5—x2d
o | e ™

6)jm—xdx

3aganue Ne2. Haiitu unterpansl. Crenatb NpoOBEPKY
a) j(2x —1)-cos xdx ;
4x+1
0 |

X? +x
3aganue Ne3. OTBETUTh Ha TEOPETUUECKU BOTIPOC.




Bapuanm 2
3az[aHHe Nel. Halitu unterpansl. Cuenars NpoBEPKY

a)J 1+X

xi1+x i

xdx
? J‘x +16

3aganue Ne2. Haiitu unterpansl. Cuenars NpoBEPKY

a) I(Zx +1)-e”dx;
IJ%:@_
X’ —6x+8
3aganue Ne3. OTBETUTh Ha TEOPETUUECKUIA BOTIPOC.

dx

Jlabopamopnas paboma Ned «lIpunosicenus onpedenénnozo unmezpaniay

Bapuanm 1

8
4
3amanue Nel. Haiiti unrerpain. CuenaTh IpOBEPKY. _[ 2Rx - =z dx.,
1

3amanue Ne2. Bpryucnuth miomnanb GUrypel, orpaHUM4eHHON rpadukamMu GyHKIIHMA

y=2x%y=2.

3aganue Ne3. OTBETUTh Ha TEOPETUUECKUA BOTIPOC.

Bapuanm 2

In2
e’ +2

3aganue Nel. Haiitu unterpan. CaenaTh IpoBEPKY. o dx
0

3amanue Ne2. BpruucauTh miomanb GUrypsl, OrpaHUu€HHON KpUBOMl Y = X + X :

npsambiMu X =—1, X =2 u ocbio OX.
3ananue Ne3. OTBETUTh HAa TEOPETUUECKU BOTIPOC.

Cnucox meopemuyeckux 60npocos K iabopamopuotl pabome Nol

1. ChopmynupyitTe onpenenenue npeaena GyHKIUU B TOUKe, ipeena GyHKIINT
B OECKOHEUHOCTH, TIpe/Ieia MOCIeA0BaTeIbHOCTH.

2. Kax cBs3an0 moHsaTHe nipeaena GyHKINH ¢ TIOHATUSIMHU €€ TIPEACIIOB CIeBa U
cripaBa’?

3. Kaxkas pynkius HazpiBaeTCs OECKOHEYHO MaJIOi M KAKOBHI €€ OCHOBHBIE
cBoicTBa’?

4. Kakas ¢pyHkims Ha3pIBaeTCs OECKOHEUHO OOJBIION M KaKOBa €€ CBSI3b C
0ECKOHEYHO MaJoi?

5. ChopmynupyiiTe OCHOBHBIE TEOPEMBI O TIpeenax PyHKIIUM.

6. CdopmynupyiiTe nepBblii 3aMedaTeNbHbII NPeea U €ro CIEACTBUS.



1. CdopmynupyiiTe BTOpoii 3aMeyaTeNIbHbIN Mpeet.

8. CdopmynupyiiTe ornpeaesieHust HeMPEPbIBHOCTH (PYHKIIUU B TOUKE U HA
OTpEe3Ke.
Q. Kaxkue Touku Ha3bIBalOTCSI TOUYKaMU pa3pbiBa GyHKIUNA?

10.  Oxapaktepusyiite Touku pa3psiBa | pona, Il pona.
Cnucok meopemuuecKux 60npocos K 1abopamopHotu pabome Ne2

1. Jlaiite onpenenenue npou3BoaHon GyHkiuu y = f(x). [lepeuncante ocHOBHBIE
npaBuiia qudPepeHIInpoOBaHHUS.

2. Kak HaliTH IPOM3BOIHYIO CJIOKHOU (PYHKITUN?

3. Kak HaiiTn ypaBHEHHE KacaTelbHON U HOpMaiu K rpaduky dyHkuuu y = f(x)
IpY U3BECTHOM (pUKCHpOBaHHOM ToUke M (Xo; Vo)?

4. Onumure alropuT™M HCCIEAOBaHUs TMOBeACHUS Trpaduka (YHKIUU C
MCIIOJIb30BAaHUEM arlapara MpoOU3BOHBIX.

5. Kak HaiiTu Touky Makcumyma (MUHUMYMa) QyHKITUN?

6. Kak Haiitu HanOosbliee (HauMeHbIlee) 3HaueHne (PYHKIIMU Ha OTpe3Ke?

7. Chopmynupyiite npapuio Jlomuras.

8. [aiiTe ompeneneHue 3IACTUYHOCTU crpoca (mpemsiockeHus). Kak BBIYHCIUTH
AIIACTUYHOCTH cripoca (MpeuioxkeHus)? B kakoM ciiydae Cipoc AJ1acTUuYeH, HEUTpaJIeH U
HEIJIACTUYEH OTHOCUTENHHO IICHBI Ha TOBap?

9. [aiite onpenenenue CpeaHuX U NpenesbHbIX u3iepxkeK. Kak nx BIUACINATD?

10. OnummuTe aIropuT™M HAXOXKIACHUS HaUOOJbIIEH NMpUObUIM (0X0/a, HAJIOTOB U
T.I1.) C TOMOIIIBIO amnmapara Mpou3BOAHBIX.

Cnucox meopemuueckux 6onpocos K 1abopamopHoti pabome Ne3

1. JTaiiTe onpeneneHue NepBoOOPa3HOM 1 HEOTIPEAECIEHHOTO HHTETpaa.

2. Ilepeuniciute OCHOBHBIE CBOMCTBA HEONIPEAEIEHHOTO NHTETpaa.

3. Omumure anropuTMbl METOJOB HEMOCPEJICTBEHHOTO HWHTETPUPOBAHUSA:
HCIIOJIb30BaHUE MPUEMA JICJICHHS TOWICHHO U METOJIa TPYIITHPOBKHU.

4. OnumurTe METO MOABEACHUS 1101 3HaK AuddepeHIuana.

5. OnummTe BapyuaHThl 3aMEHBI IEPEMEHHON B HEOTIPEIEIEHHOM UHTETpalle.

6. OnumuTe METoJ UHTErPUPOBAHUS IO YACTSIM.

7. OnumuTe METOJ HWHTEIPUPOBAHUS BBIPAKEHHUS, COACPXKAIIETO KBaJpaTHBIN
TpEX4JIEH B 3HAMEHATENIE B CIIyyae, KOr/la B YUCIUTENIe MHOTOWIECH HYJIEBOU CTEIICHH.

8. OnummTe MEeTOJ HMHTEIPUPOBAHUS BBIPAKEHHUS, COACPXKAIIETO KBaJpaTHBIM
TpPEXUJIEH B 3HAMEHATEJIE B CiIy4ae, KOr/la B YUCIUTENe MHOTOUIECH NMEPBOM CTENEHHU.

9. OnummuTe MEeTOJ HWHTErPUPOBAHUS BBIPAXKEHUSI, COJEPXKAIIEro KBaJpaTHbIN
TpPEXUJIEH B 3HAMEHATENE C UCII0JIb30BAaHUEM 3aMEHBI.

10. OnuiuTe METOA HEONPEAeIeHHBIX KOAPPUIIUEHTOB.



Cnucox meopemuuecKkux 60npocos K jabopamopHou pabome Ne4

1. Onummmre crnocoObl BEIYUCICHHS ONPEACIEHHOTO HHTETpaIa.

2. 3anummTe (popMyiTy UHTETPUPOBAHUS 10 YacTAM. B Kakux ciaydasx mpuMeHsercs
METO/I UHTETPUPOBAHUS TI0 YaCTIM?

3. 3anummre Gopmyny Hetotona-Jleitonuiia.

4. Kak ¢ MOMOIIBbIO OMNpPENeI€HHOr0 HMHTErpana BBIYUCIUTH IJIOUIA]b IJIOCKOM
¢burypsl B IeKapTOBOM cucTeMe KOOPAUHAT?

5. Kak ¢ momomipio ompenenéHHOro MHTErpaja BBIUYHUCIUTH IUIOMIANb IUIOCKOM
burypsl B HOJSIPHON CUCTEME KOOpIUHAT?

6. Kak c momomipio ompeneiaéHHOro HMHTErpaja BBIYUCIUTH IUIONIA/b TUIOCKOM
burypsl, 3aJaHHON TApaMETPHUECKH ?

7. Kak ¢ moMomipio ompene’aéHHoro MHTErpaja BBIYUCIUTH UIMHY TYTH TUIOCKOM
KpPUBOM B JIEKAPTOBOM CUCTEME KOOpIUHAT?

8. Kak ¢ nmomomipto onpeneaéHHoro MHTErpaja BbIYUCIUT UIMHY OYTH IUIOCKOM
KpPHUBOI B MOJISIPHOM cucTeMe KOOpAUHAT?

9. Kak ¢ noMmomipto onpeaenéHHOr0 HTErpana BbIUUCIUTD JJIMHY AYTH IUIOCKOH,
3aJJaHHOW MapaMeTpUIECKu?

10. Kak ucnonb3yroTcst uHTerpajisl B 3koHoMuke? [IpuBeanre npumepsi.

IlIkana oyenusanusn: 4-x GaaabHas.

Kpumepuu oyenueanusn:

— 4 6anna (WM OIECHKA «OTJIMYHO») BBICTABISICTCS OOydarolieMycs, €CJId OH
BBITIOJIHUJI TIEpBbIE 2 3aJlaHus B J1a0OpATOPHOU padoTe U «3alUTUID) €€, TO €CTh OTBETUI
Ha TeopeTudeckuil Bonpoc (3aganue Ne3);

— 3 0asu1a (WM OLIEHKAa «XOPOIN0») BBICTABISICTCS OOYYAIOLIEMYCs, €CJIH OH
BBITIOJIHUJI TIEpBbIE 2 3aJaHusl B 1a00OpaTopHOM paboTe, HO HE OTBETUJI HA TEOPETUUECKUN
BOITPOC;

— 2 6asa (WM OLEHKA «yJ0BJIETBOPHTEIbHO») BBICTABISACTCS O0yYaroImeMycs,
€CJIM OH BBITIOJIHUJ TOJBKO 3a1anue Ne 1 (wiu Tobpko 3ananue Ne2);

— 1 6amn uam MeHee (WIM OICHKA «HEYJAOBJETBOPHUTEIBLHO») BBHICTABIISICTCS
oOyuarolemMycs, €clid OH NMPaBUJIbHO HE PEIIW HU OJHOTO 3a/aHusi B JaOOpaTOpHOI
pabore.

2 OIEHOYHBIE CPEJCTBA JJISI TIPOMEKYTOYHOM ATTECTALIMM
OBYYAIOIMXCS

2.1BAHK BOITPOCOB U 3AJJAHUHM B TECTOBOHN ®OPME
1. Bonpockl B 3aKpbITOM popMme.

1.1 Jlanbl nBa MHOXKecTBa A={-5-2,1,4,7,10,13} U B={-4,-2,0,2 4,6,8}. Torzna
AN Buwmeer Bug...
1) {~4,0,2,6,8} 2) {-5,-4,-2,0,1,2,4,6,7,8,10,13}



3) {-5,-4,0,1,2,6,7,8,10,13} 4) {-2, 4} 5) {~5,1,7,10,13}

2x° +2x% -1

1.2 11 im————
peaer lim 4x° + x

1) o 2) 0,5 3) 0 4)-0,25

2
1.3 Ilpemen |im 3x—8x" +6 paBeH ...

x>—o0 4X% +TX =1
1) 2) 2 3)-2 4)-0,75

2
1.4. Tlpexen |y, X —8X"+6 apen

x—>—o0 4x% +Tx —1
1) o 2) 2 3) -2 4) -0,75

2

PaBEH ...

1.5 Ipenen Iim4%
X—>— -
1) -48 2) 48 3) -32 4)0
2
1.6 Ilpenen |jm arctg” (3x) p
x>0 tg(2x?)
1) 4,5 2)1,5 3)0 4) 2,25

1.7 Tlpenen Iim(x—JrB) paBeH
X

PaBEH ...

aBCH ...

X—>0

1) e 2) e 3) 3/e 4) 1
1.8 Tlpenen lim (x; 3) paBeH

X—>-+o0 X
1) e 2) 0 3) 3/e 4) 1

5 3
1.9 Tlpenen "m2x+3—2x1

x—o  4X7 4+ X

1) o 2) 0,5 3)0 4) —co 5) 0,25

paBeH ...

1.10 IlpousBoanast yHKIHUA Y = X° N /x® paBHa...
X

1) 5x“—i2+i 2) 5x“+i2+i 3) 5x“+i2+i
x* 44x x> a4xe x* 48/x
1 4

4) X+ +-3x 5) sx-L .43y

x° 3 x> 3

1.11 pousBoaHass QyHKIUHU Yy = X° -sin(2x) paBHA...
1) 2x-cos(2x) 2) 2x-sin(2x)+2x? - cos(2x) 3) 2x-sin(2x)+ x? - cos(2x)
4) 2x-sin(2x)—2x? - cos(2x) 5) 4x-cos(2x)

1.12 Ykaxwure, Kak TOJKCH BHITISIETh rpaduk GyHKIMU y(X)Ha oTpe3ke [a;b], ecnu
B KQ)XJ101 TOUKE YKAa3aHHOT'O OTPE3Ka BBINOJHSAOTCSA Tpu ycnosus: y <0, y' <0, y">0.

1) rpaduk nexut Hmke ocu OX; y(x) BO3pacTaeT; BhITYKIOCTh BHU3
2) rpaduk nexuT Hike ocu OX; y(x) yOBbIBaeT; BBIMYKIOCTh BBEPX
3) rpa¢uk nexut Huke ocl OX; y(x) BO3pacTaeT; BbITYKIOCTh BBEPX



4) rpadux nexut Hwke ocu OX; y(x) yObIBaeT; BBIMYKIOCTh BHU3
5) rpaduk gexut Boie ocu OX; y(x) yObIBaeT; BHIITYKIOCTh BBEPX

. B 3
1.13 Haiitu Touky pa3psiBa GyHKIIUU Y = (x+1) Inx
1) e 2)0 3)-1 4) 1
1.14 OnHoit u3 mepBOOOPa3HBIX OT QYHKIUH Y = 2X —3 sSIBIIETCA QYHKIHA. . .
1) x*-3+C 2) 2 3) 2x* -3+C
4) x* -3x+C 5) 2-3x
2
1.15 UuTerpan J'Inx X dx paBeH...
3 3
1) In®x+C 2)'”TX+<: 3) Inx+C 4) 2Inx+C 5)_";X+c
X
1.16 H i [
: CONpEIENEHHbII HHTETpan | . 77~ paBeH
1 1 1 1
1) —thg4x+c 2) Ztg 2x+C 3) —Ectg x+C 4) —thg 2x+C
VIn? x
1.17 HeonpeneneHHbI HHTETpal JT dx paBeH

31n® x
1)T+C 2) —VIn°x +C 3) I’ x +C 4 RInx+C

1.18 Yka3zaTe uHTErpajbl, KOTOPbIE SBISIOTCS HECOOCTBEHHBIMU
1 1 x+

1) | ——dx 2) fexdx 3) Iln(x+5)dx 4) Jl-(x—l)(x+1)dx
-1 -1 -1

4 8 16 .
1.19 s psina 5 +— + = +... BEpHBIM SIBJISIETCS YTBEPKJICHUE:

: . a
1) cxonurest, Tak Kak lim Ani1 _ 1 2) pacxoaures, Tak Kak lim —"+L = 2
noo a, 2 n—>o @
3) pacxonuTes, Tak Kak fim st _ o 4) pacxoauTes, Tak Kak |im a _ 4
inaalicl = 8nq

. n
1.20 dna psina Z (M) BEPHBIM SIBJISIETCS] YTBEPKIICHUE
n=1

3n
1) cxonures, Tak kak lim /a, =0 2) cxonures, Tak Kak lim /a, =e
N—>00 N—0
3) pacxoaures, Tak Kak lim {/a, = oo 4) pacxoauTes, Tak kak lim N/a, = 3
Nn—o0 N—oo

o0 n 2

1.21 ins psinos Z (_1)7n ul— } + 1 — 1 + ... BEpHO YTBEPKACHHE

oy 2" 3 5 7

1) oGa cxoasTcst aOCOOTHO 2) o0a cXOAsTCs YCIOBHO
3) nepBblii CXOAUTCS A0COTIOTHO, @ BTOPOM CXOAUTCS YCIIOBHO



4) mepBbIil CXOAUTCS YCIOBHO, @ BTOPOM CXOAUTCS aOCOTIOTHO
1.22 Pe3ynbTaT pacCTaHOBKM MPEICIOB WHTETPHUPOBAHUS B JBOWHOM HHTErpaje
H f(x;y)dxdy, rme obmacte D orpanudena juHusMH y=Xx’-1, y=+v1-x?, UMEET BHI

D

: : z
1.23 JlaHbl KOMITJIEKCHBIC YHCNa: z, =7+i U z, =1-2i. OTHOIIEHHEe —- PaBHO...
ZZ

1) -2 _si 2) 9_9. 3) 1+3i 4) 0,1-0,3i 5) > _15;
3 5 48 48

1.24 TpHrOHOMeTqueCKaﬂ dbopma KOMIUIEKCHOTO yucia Z = 6— 61 umeer BuUJ ...

Dedfof 51w ) Dedled 2o 5)

3) Gf(cos 5 Hisin 3:) K Gﬁ(COSZH-sian
5) 6f(cos4—| smgfj

1.25 JlaHbl KOMILIEKCHBIC YMCIA: 7z, =3+2i M z,=5-i. Bepaxenue (z, -z, -4i°)

paBHO...
1) 17 +3i 2) 17 +7i 3) 13+11i 4) 13+3i 5) 17 +11i
Vi-y? 1 x2-1 V1ix?
jdy [focyax 2) J.dx J.f(x;y)dy jdx jf(x y)dy
-1 Jiry -1 1y -1 x2a
1 1y 1-x2 1-y?
j dx jf(x y)dy j dx jf(x y)dy
x2-1 Ji+y X2l —Jl+y

2. Bonpocsl B OTKphITON (hopme

2.1 Ilpenen lim (x+3

X—>-+00 X

] PaBEH ...

2
2.2 Ilpenen }CILT% xSthz PaBEH ...

16 — x?
2.3 Ilpenen |im —————paseH ...
p x—>—4 /5 — _3p

2.4 Haiiti ko> dumuent K kacatensHolt y = kx + b k mapabone y =7x° —14x+5 B
Touke Xg =2,
2.5 Haiitu Touky Munumyma pyskiuu y = (2x + 1)% - (x + 3) + 4.

4/x -3
Xx+1
2.7 Haiinure cymmy a + b + ¢, rae (a; b; ¢) — 3T0 KOOpAUHATHI BEKTOPA IPajleHTa
Gynkuun u = 5x% + 3y? + 322 B Touke M(0; —2; 3).

2.6 Haiinutre Haunbomblee 3HaUeHUE QYHKIUU Y =



2.8 Uccnenyiite Ha skctpemyMm (ynkumio z = 6(x —y) — 3x? — 3y2. B orsere
3aNUIINTE 3HAYEHHE Zo, ECITM UCCIIENOBAHUE NAJI0 PE3YNBTAT Zmax(min)(X0; Yo) = Zo-
3
o X
2.9 Uccnenyiite Ha »KCcTpeMyM (QyHKIUIO Z = 5 2xy +y%* —3x. B orBete
3aIULIMTE 3HAYEHHE Z(, €CIIU UCCIEN0BAHME JIAN0 PE3YIBTAT Zmax(min)(X0; Yo) = Zo-
9
. . 1+2Jx
2.10 BeruncnuTh onpeneaéHHbIi HHTETpal -[T dx.,
1

2.11 Haiitu miomaas Gurypsl, nzo0paxeHHo Ha pucyHke. OTBET OKPYIJIUTH 10
COTBIX.

7
\[ =L
X
Y= X2+4x+5\ 'l
YA/
1
o1 F
2.12 Haiitn cymmy psiga: i 3 2}18 .
n=1
R 8

2.13 Haiitu cymmy psgma; > ———.
yMMY AR §n2—8n+15

2.14 ViccnenmoBaTh CXOIUMOCTH psifia, MPUMEHSS pajvKaibHbIA mpuzHak Kommu:

= 1
;In”(3n+2)'

2.15 MccnenoBaTh CXOMMMOCTB psifia: » (—1)' -(2 n 2) .
n=1 n+

w _E)en
2.16 Pagunyc cxomumMocTH psiaa Z% paBeH
-1 :

- 4 N
2.17 HaiiTi 00J1aCTh CXOJMMOCTH Psifia: Z( :n + ;j ,[XZ 1) .
n=1 n-—

2.18 Paznoxure pyHkuuto f(x)= 5 ! = B pan MaknopeHa.
X
2.19 Beruncauth ¢ TounocThio 10 0,001 3Hauenue ¢pynkiuu In1,5.
2.20 BoluucauTh JBOWHOM HMHTErpa J. j (2x—3y)dxdy, rme obmacte D —
D

MPSMOYTOJIbHUK, OTPAHUYEHHBIN OCSIMU KOOPJMHAT U NPAMbIMU X=2, Y=4.

2.21 PaccraBUTh Ipenesibl UHTEIPUPOBAHUS B JBOMHOM HWHTErpale ﬂ f(x,y)dxdy,
D

obnactb D — TpeyrompHuk c BepmmHamMu B Toukax A(2;-2), B(5;3), C (5;-3). OtBer
3amucaTh B BUJE OJTHOTO JABOWHOTO MHTETpAIA.



0 1+x?
2.22 VI3MeHUTDb NOPSAIO0K HHTETPUPOBAHUS B TIOBTOPHOM HHTETpaje j dx I f(x;y)dy n
-1 x+1

3ammcaTh pe3ysbTar.
2.23 JleticTBUTENbHAS YAaCTh KOMILJIEKCHOTO YUCIa Z = 5 — 61 paBHa...
2.24 MHanMas 9acTh KOMIUIEKCHOTO Ynciia Z = 5 — 61 paBHa...
2.25 Mopaynb KOMILIEKCHOTO yucia z = —4 + 3i paBeH...

3. Bompockl Ha yCTaHOBJIEHHE TTOCIEA0BATEIIbHOCTH
3.1 Hmwxe mano onpenencHue npeaena A Gynknuu f(X) B Touke xo (B cimydac A € R u

Xo €ER). BcTaBbTe BMECTO MPOIMYCKOB BEPHYIO ITOCIIECIOBATEIHBHOCTh MAaTEMaTHYCCKHX
sarmceit (Hammpuwmep, I, 11, 1V, ).

Yucio A nassiBaercs npezgenoM Gpyukiuu f(X) B Touke Xo, eciu CYIIIECTBYET

Takoe, 4to I8 BceX Xy € D(f), yIOBICTBOPSIOMINX YCIOBHIO , BBIITOJTHACTCS
yCIIOBHE :

LIf(x)—Al<e

Il. s mo6oro uucna € > 0
.0 < |x —xq| < 8(¢)
IV.8(e) >0

3.2 Hmxe naHo ompeneneHrne 0€CKOHEYHO MaJION YMCIIOBOM IMOCIICTOBATEIHLHOCTH.
BcTaBpTe BMECTO NPOIMYCKOB BEPHYIO MOCJIEAOBATEILHOCTh MAaTEMaTUUECKUX 3amucei
(Hammpumep, I, 11, 1V, 11).
YuciioBast MMOCIEIOBATEILHOCTh {X,} Ha3bIBaeTCs OECKOHEYHO Mayoi, eciu
CYIIECTBYET TaKoM, 4TO eciu , TO BBITIOJTHSIETCS YCIIOBUE
I |x,| <&
Il.n > N(¢)
1. nsa mroGoro uucna € > 0
IV. HOMep N(g) > 0

3.3 Hwxe panHo onpenenenue ¢yHknun f(X), OeckoHeuHO OONBIIOW B
JNEUCTBUTEIBHOM TOYKE Xgo. BCTaBbTE BMECTO IPOITYCKOB BEPHYKO IOCJIEAOBATEIBHOCTH

MaTematuueckux 3amuceit (Hanpumep, |, 11, 1V, 11).

®dyukius f(X) HaspiBaeTcss OECKOHEYHO OOJBIION B TOYKE Xo, €CIIH CYILLIECTBYET
Takoe, 4To 11 BceX X € D(f), ynoBneTBopsomux ycaoBuio , BBITIOJTHSIETCSA

yCIIOBUE

.6(e) >0

1.0 < |x —xp| < 6(¢)

I |f(x)| > €

IV. mst mro6oro ancia € > 0

3.4 Hwmwxe chopMyIupoBaHO CIEICTBUE TEOPEMBI O MPOMEKYTOYHBIX 3HAYCHUSIX
byHkumsx (cieacrtsue TeopeMbl bonbimana-Kormm). BcraBbTe BMECTO MPOMYCKOB BEPHYIO
MOCJIeI0BATEIbHOCTh MaTeMaTndeckux 3anuced (Hampumep, I, 11, IV, 11).
[Mycte ¢dynkiusa f(X) , Ha KOHIIaXx OTpe3Ka , Torz;a , TIIe
BBITIOJTHSICTCS YCIIOBHE )
|. nprHUMaeT 3Ha4YCHUE Pa3HBIX 3HAKOB



Il. cymecTtByet Touka ¢ € (a, b)
I1l. HempeprIBHA Ha oTpe3ke [a, b]
IV.f(c)=0
3.5 Hmxe gano onpenenenne ¢pyHkiuu f(X), 0eCKOHEYHO Masloi B JeHCTBUTCIILHOM
TOYKE Xo. BcTaBhTe BMECTO TMPOIMYCKOB BEPHYIO MOCIEAOBATEIHHOCTh MaTEMaTHUECKHUX

sanuceii (Hampuwmep, I, 11, 1V, 11).

®ynkius f(X) Ha3pIBaeTCsS 0ECKOHEYHO MAJIOH B TOYKE Xo, €CIIH CYIIECTBYET

Takoe, 4Tto ms BceX X € D(f), ymoBieTBOpsONMX yCIOBUIO , BBITIOJTHACTCS
yCIIOBUE :

.0 < |x—x0| < 6(¢)

I [f(x)]| < €

1. na mo6oro yucna € > 0

IV.8(e) >0

3.6 PacnonoxuTte mocine0oBaTenbHOCTh EHCTBUN MPH HAXOXKIESHUHU MPOU3BOTHON
(YHKLHH 110 ONPEEICHHUIO.
1) 3aduKcHpoOBaTh X, BEIYUCIUTH 3HAUCHUE QYHKINH f(X)

2) Haiitu npupamenue Gyuximn Ay = f (x+Ax)— f(x)
3) naTh apryMeHTY X TMPHUPAIIEHUE AX M BBIYMCIUTH 3HaUeHUE QyHKIUH f (X + AX)

4) Haiitu npeznen fim &Y
Ax—0 AX

5) onpeAenuTh OTHOLLICHHE %
X

3.7 Pacnionoxurte mociaeaoBaTeIbHOCTh IEUCTBUM TIPU HAXOXIACHUHM MPOU3BOAHON
byakun y = (sinx)°s*,
1) HaliTK MPOM3BOIHBIC 00EUX YacTel paBEHCTBA

2) nposyorapupMupoBaTh 00€ YaCTH paBEHCTBA

3) BOCIOJIL30BAThCS MTPABUIIOM HAXOXKICHHUS IPOU3BOIHON CIIOKHOM (DYHKIHH

4) BOCIOJIb30BaTHCS CBOMCTBOM 1n|ab| = b -In]a|

5) 3aMeHHTD Y UCXOAHOM PyHKITUCH

3.8 PacrnonoxuTe MOCISAOBATEILHOCTD JCHCTBHM IIPH HAXOXISHUH YaCTHOM
9%z

npousBogHol — (ynkmuu z = In(3xy — x3).

0x?
l) —-6x(3xy—x3)—(3y—-3x2)(3y—3x2)

(3xy—x3)?

(Bxy—x3)’
2) 3xy—x3

3) (In(3xy — x*))



3y—-3x2)’
4) ( 3xy—x3)
By—-3x%)'Bxy—x3)-(3y—-3x2)(3xy—x3)’
(Bxy—x3)?

X

5)

3y—3x?
6) 3xy—x3
y—x

3.9 Pacniosioxkute mocie10BaTeIbHOCTh JSHCTBUM IPY HCCIICOBAaHUHT (DYHKITH ABYX
IIEPEMEHHBIX Ha YKCTPEMYM.
1) Beruncnsiem 3Hauenus 4, B, C

2) BeraucisieM Zy(xq; Vo)

3) ompenemnsieM CTaluOHAPHBIE TOUKH

4) Hax0IUM YacCTHBIE MPOU3BOAHBIE (PYHKIIMU MEPBOTO U BTOPOTO MOPSIKOB
5) onpenensieM, MUHUMYM WJIH MAKCUMYM UMEETCS B TOUKE SKCTPEMyMa

6) BbIYMCIISIEM 3HAUCHUE A
/) onpeniensieM HATMYUE TOUYKU IKCTpEMyMa

3.10 PacmonokuTe  MOCIENOBATCIBHOCTh  JACHCTBHMM  NpH  BBIYUCICHUHU

. (4—5x)2
Heonpe/eneHHoro nuterpana [ ———dx.
1) ucnonp3yeM TabJIMIly HEONPEASIEHHBIX HHTCTPAJIOB

2) ucnojn3yeM (Gopmysy KBajapaTa pa3HOCTH
3) nobasmsiem moctosiHayio C B KOHIIE 3alIMCH

4) HCTIOJIb3YEM CBOWCTBO HEOIPEICTIEHHOTO MHTETpaJIa
I( f(x)+g(x))dx = I f(x)dx + I g(x)dx

5) UCmoIb3yeM MOYICHHOE JICIICHUE
3.11 Pacnonoxure  TOCIETOBATENBHOCTh  JCHCTBUUA  TPU  BBIYUCICHHUU

HEONPENENEHHOTO MHTErpaa [ xij}.
x—%+1
1) T +C
3
2) =+ C
dx
3) =
x3

4
4) [ x73dx



1

x 3

5)—=+C

x 3

dx

6) [ —

X-x3
3.12 BcraBpTe BMECTO IIPOITYCKOB BCPHYIO ITOCICAOBATCIBPHOCTh MAaTCMATHUYCCKUX
SaHHCCﬁ, qTOOBI IOJIy4YHJIach q)OpMYJII/IpOBKa OIIPpCACIICHUA HCOIIPCACICHHOIO HHTErpaa.

(Hampuwmep, I, I, 1V, II).
Ecimu ¢ynkmms F(X) — ¢bynkiun f(X) Ha mpomexkyTke X, TO MHOKECTBO (DYHKIIHIA
F(x)+C, rne C — npou3BosIbHAS TIOCTOSIHHAS, HA3bIBACTCS ot ¢pyskiuu f(X) Ha 3TOM

IPOMEXKYTKE U 0003HAYAETCS CUMBOJIOM .[ f(x)dx . IIpu stom f(X) Ha3pIBaeTCs ,

f(X)dx HaswIBacTCS :
|. mogpiHTErpasbHON (DyHKIIMEH
I1. mepBooOpazHas
I1]. moaBIHTErpaTbHBIM BBIPAXKEHUEM
IV. HeonpeeneHHbIM HHTErPATIOM
3.13 3amumuTe BEpHYIO TMOCIEIOBATEIBHOCTh JIEHCTBUH, KOTOpPYIO Tpelyercs

COBEPIIUTH JTsI BEIYMCIICHUS HHTETpajia I(x +1)-sinxdx . (Hanpumep, I, I11, 1V, I1.)

|. Beruucauts du u v
Il. YcTaHOBHTD, UTO HYKHO B3SITh 3a U, a 4T0 3a 0V
I1l. Onpenenuth, OTHOCUTCS U MHTErPaj K THITY HHTETPAIOB, HHTEIPUPYEMBIX I10 YaCTIM

IV. Bocnonbs3oBatecst popmyroit j udv=uv —Ivdu, nojcTaBuB BMecto U, dv, du u Vv ux

3HAYEHHUS.
3.14 BcTtaBpTe BMECTO MPOMYCKOB BEPHYIO MOCIIEIOBATEIFHOCTh MAaTEMaTHIECKUX
3anuceil, 4ToObl MOJy4YHsach (QOPMYJIHpPOBKA OJHOTO U3 CBOWMCTB OINPEAEICHHOIO

unterpana. (Hampumep, I, 11, 1V, 11).
Ecmu m 1 M — cOOTBETCTBEHHO HaMMeEHbIIIee 1 Hanboubinee 3HaueHus: pynkuuu f(X) Ha
, TO < <
I. M(b-a)
Il.m(b-a)
b
. J f (x)d
a
IV. [a,b]

3.15 3anumuTe BepHYI NOCIEIOBATEIBHOCTh JIEUCTBHUM, KOTOPYIO Tpelyercs
x*+5x° —4x—6

COBEPIIIHTH JUISI BEIYMCIICHUS] MHTETpajia J. (<13 dx . (Hammpumep, I, 111, 1V, 11.)
x(x
|.ITpounTterpupoBats Q (X) ¥ MoJydeHHBIE MPOCTEHIITUE TPOOH U CIIOKHUTH PE3YIbTATHI
R .
I1.Onpeaenuts BU pa3ioKeHUs % JIpoOu Ha mpocTerime poodu

I1l. BwImoaHUTH neNeHHE MHOTOWICHA B YHCIWTENE MOABIHTETPadbHOW (YHKIUHA Ha
MHOTOWICH B 3HAMEHATEJIE, TO €CTh NPEJCTABUTh MOJBIHTETPAIbHYIO (DYHKITUIO B BHJIEC

f(x) = Qx) + =1

x(x+3)




R()
x(x+3)
BOCTIOJIb30BABIIUCH METOAOM HEOTNPEACTEHHBIX KO3 PHUIIMEHTOB

IV .Beraucnuth Kod3(pQUIIMEHTH B Pa3ioKEHUU ApoOu Ha TpocTeiime apodu,

3.16 3amumuTe BEpHYIO MOCIEIOBATEIBHOCTh JIEHCTBUH, KOTOpPYIO Tpedyercs
COBEPUIUTDH ISl HAXOXKACHHS IJIOMAAN (DUTYPBI, OTPAHUYECHHOW JUHHUSIMH, 3a/1aBa€MbIMH

YpaBHEHUSIMU: Y = X, Y = i, x = 2.

|. TlocTpouTh yKa3aHHBIE JIMHUU B MPSIMOYTOJIBHOW JEKAPTOBOM CHCTEME KOOPAMHAT.
Il. Haiitn @ u b — mpenensl MHTErPUPOBAHMS, JJISI 3TOTO ONMPEACTUTH aOCIUCCHI TOYEK
IIEPECEUCHNs] YKA3aHHBIX JIMHHMN.

. . 1
Ill. OnpenenuB, rpadux Kakod u3 QYHKIUH Yy =X WIL Y = ~ JISKHT  BBILIC,
b
BOCIIOJIb30BaThes hopmydioit: S = I(f (x)— g(x))dx.
a
IV. BeraucnuTe onpeeseHHbIN HHTETpall, oJb3yach popMynoi HetoTona-Jleionuma.

3.17 Huxe chopmynupoBaHbl YTBEPKIACHUS O CXOJMMOCTH YHCJIOBBIX PSJIOB.
BcraBeTe BMECTO MPOMYCKOB BEPHYIO MOCIENOBATEIHLHOCTh MAaTEMAaTHUYECKHX 3aIlUCEeH,
94TOOBI YTBEpXKICHUS oKazanuch BepHbiMu (Hanpuwmep, I, 11, 1V, 11.)

Ecnu psn Z a, , TO . Ecmm , TO psiz Z a,

n=1 n=1

|. pacxoauTcs
Il.cxonurcs
I1l.lima, =0

Nn—o0

IV.lima, =0

N—o0
3.18 Hmxe chopmymupoBaH HHTETPATBHBIN MPU3HAK CXOIUMOCTH YHCIIOBBIX PSIOB.

BcTaBpTe BMECTO NPOIMYCKOB BEPHYIO TMOCIEAOBATEILHOCTh MAaTeMaTHYECKUX 3aruce.

(Hampuwmep, I, I, IV, II).

[TycTh naH psan Z f(n), unensr koTOpOTO ABNAIOTCA 3HAUCHHUAMH HEKOTOpo (yHKImH f
n=1

(%), Ha . Torpa, ecnu cXonutcst (pacxomguTcs), TO

cXouTcs (pacxoauTcs) U

l. f1+oo f(x)dx

||.if(n)

I11.[1; +o0)
IV. nonoxxurenbHOM, HENPEPHIBHOM U HE BO3PACTAIOIIEH



(=D)"(n+1)

3.19 Uccnenyiite Ha aOCOMIOTHYIO M YCJIOBHYIO CXOJUMOCTb PSif Z 2

n=1 n
3anuiIMTe BEPHYIO MOCIEAO0BATEIBLHOCTh JEUCTBUM, KOTOpasi MPU 3TOM JOJDKHA OBITh
OCYILIECTBJICHA.

l. [IpumenuTs Teopemy JleliOuuia
1. Crenatb BBIBOJ, ABJISETCA PSAJl A0COITIOTHO CXO[IIUMCS UITA HET
I1l. BwiOpare mnpu3HAK CXOAUMOCTH psAfa C TMOJOXKUTEIBHBIMA WICHAMHU U
BOCIIOJIL30BAaThCSI UM
IV. CoctaBuTh psj U3 MOAYJIEH WICHOB JAaHHOTO psija
3.20 3anumure BEpHYIO MOCIEA0BATEILHOCTD JCHCTBUM MPH HAXOXKIESHUHU 00JIaCTH

0 n

X
- n2 . 4n
|.MccnenoBath CXOAMMOCTD psijia HAa KOHIIAX MHTEPBaIa CXOJUMOCTHU
I1.3anucarb nHTEpBaJl CXOAUMOCTH pAJa
I11.HaiiTu paanyc cXoIMMOCTH psiia
IV.Caenate BBIBOJ O TOM, BXOISIT JIM KOHIIBI HMHTEpBaja CXOJMMOCTH B 0OJacTh
CXOAMMOCTH psifia

3.21 Hmwxe chopmynupoBana Tepema Aberns. BctaBpTe BMECTO MPOMYCKOB BEPHYIO

CXOJAUMOCTH CTEMEHHOTO Psiia . (Hammpuwmep, I, 111, 1V, 11).

MOCJIeI0BAaTEILHOCTh MaTeMaTHueckux 3anucei. (Hampumep, I, 111, 1V, 11.)
9 C n
Ecnu crenennon psan Zanx CXOOUTCA MpU X = X3, TO OH Ul BCEX X,
n=0
o0
v n
YAOBJIETBOPSIIOIINX YCIOBUIO .Ecnu crenennoit psia Zanx PacXoauTCsl TIpU
n=0
X = X,, TO OH JUISL BCEX X, YIOBJICTBOPSIIOIIUX YCIOBUIO
1 ¥ <
11 x> x|
. cxomutcs

IV. pacxoautcs
3.22  PacnonoxuTe  MOCJIEAOBATEIBHOCTh  JACHCTBUM  TpPU  BBIYMCICHUU

If , cos(x + y)dxdy,rae obnacts D orpannyena munnsvu x = 0,y = X,y = g

1) Tlepeiitn k nByKpatHOMY HHTerpany [2 dx [Z cos(x + y)dy

i

2) BerauciuTh fOE (cosx — sin2x)dx =0

3) IMoctpouts obnacte D:x = 0,y = x,y = g

s

4) BbIUUCIIUTH fxE cos(x + y)dy = cosx — sin2x



3.23 PacmonoxuTe  MOCIEAOBATENBbHOCTh  JIEUCTBUH  MPU  BBIYUCICHUH

JI,(x + 2y)dxdy, rne obnacts D orpanmdena maHusMu X = 2,y = X, X = 2.

1) BeruuciauThb fgx(x + 2)dy = %foz x2dx
2) [lepeiiTi OT ABOWHOTO UHTETPAJIA K TIOBTOPHOMY | 02 dx fgx(x + 2)dy
2

3) IMoctpouts obOaacTe D: x = 2,x = 2y,y = x
502 2, _ 10
4) Borancants 5 [ x?dx = <

3.24 YxaxuTte Nocine0BaTeIbHOCTh IEUCTBUI MPU MEPEBOIE KOMILIEKCHOTO YHCIIa
u3 anredbpandyeckoi GopMbl B TPUTOHOMETPHUUECKYIO.
1) mopcTaHoBKa p U @ B hopmyiy

2) HaXOXKJICHUS TJIABHOTO 3HAYCHHUS apryMEHTA

3) BBIUKCIICHUE MOJTIYJISI KOMIUIEKCHOTO YHCa

4) BBIYKCIICHUE Sin ¢ U COS @

5) omnpenesieHUEe 3HAYEHUM AEHCTBUTEILHOM 1 MHMMOM YacTeu

3.25 YKaxuTe MOCIeN0BaTEIbHOCTh NIEUCTBHUIM TMPU BO3BEICHUU KOMIIJIEKCHOTO
Yyucjia B HATypaJibHYI0 CTeleHb (0e3 uChonb30BaHus (HopMysl COKpamiEHHOTOo
YMHOXKEHHUS).

1) moacranoBka p u @ B hopmyiy Myaspa

2) HaXOXKJICHUS TJIABHOTO 3HAYCHHUS apryMEHTa
3) BBIYHCIIEHHE MOYJISl KOMILJIEKCHOTO YuCiIa
4) BbIYKCIICHUE Sin ¢ U COS @

5) omnpenesieHue 3HaYCHUM AEHCTBUTEILHON 1 MHUMOM YacTei

4. Borpochl Ha YCTaHOBJIEHHE COOTBETCTBUS

4.1 JTaus! uncnossie npomexytkun 4 =[3;5) u B =[0; 3]. Boimonuuts onepauuu
HaJl MHOYKECTBAMHU U YCTAHOBUTH COOTBETCTBHE.

) AN B 2 [0; 5)
N AU B o) @




3)A\ B » (3; 9)
o B\ A n [3; )

n) {3}

4.2 VYCTaHOBUTH COOTBETCTBHE MEXKAYy TpeneIaMd ¥ HEONPEIeIeHHOCTIMH,
O0OHApY KEHHBIMH B KQXKJIOM U3 HUX

. . 0
Dlim(1 —x) - tg (E) a) HeOTPEACIIEHHOCTD (—)
x—1 2 0

4 2
2)lim 2X F2e 8 0) HeonpeAeIEHHOCTD (f)
x—00 3x3+5x2-10 00
: 29 B) HeonpeaenéHHocTh (1%
3)11m zx ) pea ( )
x—3 Xx“—2x-3
3—4x .
4) lim (2x+1) r) HeonpeaenéuHocth (0 * o)
x—oo \2x—1

1) HeOTpeNeIEHHOCTh (00 + 00)
4.3 VYCTaHOBUTHb COOTBETCTBHE MEXAY TpaQUUecKuM H aHATIUTHYECKUM
3aJaHUSAMU QYHKIUI.

1)

.}"“ /. a) y:2x

N 6) y =(0,5)"
2)

.:T B) y =log, X

G\J‘\;

r) Y =109y 5 X

3)

gy 1
m y=x?

i

=

al
4)
\"”L
al




4.4 Vccnemyiite naHHble HUXe (YHKUMM HA OTPAHUYCHHOCTh U YCTAHOBUTE
COOTBETCTBHE.
1)y=3" a) OrpaHUYEHa CBEPXY,
HE OrpaHUu4eHA CHU3Y

2
2)y =—x"+3x 0) orpaHuyeHa CHHU3Y,
3) i HE OTpaHUYEeHA CBEPXY,
y=Wx
_ B) OTpaHUYCHA U CBEPXY, U CHU3Y
4)y=sinx

I') HE OTPaHUYE€HA HU CBEPXY, HU CHU3Y

4.5 Tlonp3ysch rpadukamMu (QYHKIUN, HCCIEIYWTE BOIPOC O HEMPEPHIBHOCTH
(GyHKIMM B TOYKE X, U IMOCTAaBbT€ B COOTBETCTBHE KAXKIOW yKa3aHHOW TOYKE X, €€
XapaKTEPUCTHKY.

1)

A

y /\ a) X, — TOYKa HEMPEPHIBHOCTH QYHKLIUU
Al
B / 0) X — TOYKa YCTpaHUMOTIO pa3pbiBa 1ro poaa
~— i
0 Xo x
B) Xo — TOUYKa HEYCTPaHUMOTO pa3pbiBa 1ro pona

2) A

) X, — TOYKa pa3pbiBa 2ro poaa




) ‘

~00)

0

4.6 YcTaHOBHUTH COOTBETCTBHE MEXKIY PyHKIMEH Y = f(Xx) U c1ocoOOM HaXOKICHUS
¢¢ MepBOoil MPOM3BOIHOMN Y.

1) y = sin(Inx) 1) norapudpmudeckoe qudpepeHIpoBaHNE
2)y=x-tgx 2) TabJU9IHAS TPOU3BOTHAS
3) y = (log, x)c0s~* 3) mpou3BOHAS HESBHO 33JJaHHOMN (DyHKITUH
4) y = 5% 4) npou3BOIHAS TPOU3BEICHUS

5) mpou3BOIHAS CIIOXKHOU (DYHKIIMH

4.7 Y CcTaHOBUTH COOTBETCTBHE MeX Ay PyHKIHEeH Yy = f(x) 1 cnocoO0M HaXOKIEHUS
¢e MepBOil POM3BOTHON '

1)y =3/x 1) norapudpmudeckoe qudhepeHIMpOBaHNE
2)y = (Igx)* 2) TabnuyHas MPOU3BOIHAS
3) y = (5x+ 2) -cosx 3) npou3BoIHAs HESBHO 3aJaHHON (HYHKITUN
4) y = %% 4) npoun3BOHAS TPOU3BEICHUS

5) mpou3BOIHAS CIIOXKHOU (DYHKIMH

4.8 Beluucure 3HaY€HUS YACTHBIX MPOU3BOAHBIX QyHKIMU z = 4x2 — xy3 + 5y B
touke My(1; —1) u ycTaHOBHUTE COOTBETCTBHE.

1) % a) -3
9xlnm, 6) 8
2) % B) 2
d
Y, r)6
9%z
) v m) 9
MO 1
2%z ©
dy? M,
) 9%z
dx0y M,
4.9 Beruncnure 3HAYCHUS YaCTHBIX IIPOU3BOIHBIX byHKUIAN

z = 5x3 — 3xy? — 2y B Touke M,(1; 2) 1 ycTaHOBHTE COOTBETCTBUE.



d
1)5

My
0z
2) —
ady M,
0%z
0x?

9%z
Yoy
0%z

) 0xdy

3)

My

My

My

2) 30
6) —14
B) —12

4.10 YcTraHOBUTE COOTBETCTBUE MEXKAY (PYHKIIMSIMHU, 3alIMCAHHBIMU B JICBOU KOJIOHKE

U UX MepBOOOPA3HBIMU B NMPABOM KOJIOHKE

) i

dx

VNex

4)J‘ dx

a’+x?

1 x?
1= i
) x? 2) 4
2
; 6) In|x|+ x
2)=
2 1
B) — +2
X
3) 3x?
1
r) -=
1 X
4)—+ 2x
) 0¥
4.11 YcTaHOBUTE COOTBETCTBUE MEXK/y UHTETpAIaMU U WX 3HAYCHUSIMU
dx 1, |a+Xx
1 a) —In——+c
) J.az —¥? ) 2a |a—X

1 X
0) —arctg—+c
a a
X
B) arcsin—+c
a
X
r) arctg—+c
a

) In‘x+\/x2 +a’

+C

4.12 VYcra"HoBure

COOTBCTCTBUC

MEXIY HEOIpPEICICHHBIMU

HHTCI'paJlaMu,

3alMCaHHBLIMU B JICBOM KOJIOHKC, 1 paBHBIMH MM BBIPAKCHUAIMU B npaBoﬁ KOJIOHKEC

1) j Af (x)dx
Z)I(f + g )dx
3) ([ Fooax)
4) [ dF (x)

a) If dxijgdx
5) f(
B) Al f (x)dx

r) F(x)+C
f (x)dx

n)




4.13 VYcraHOBUTE COOTBETCTBUE MEXAY HEONPEACICHHBIMH HWHTErpajaMu H
3aMEHaMH, KOTOPbIE 11€J1IeCO00pa3HO MPUMEHUTD JJIsl BBIYUCIICHHSI HHTETPAJIOB

1)Is,in3 X -cos’ x dx

Jigx
2) I cos? x dx

3)Isin4x-cosxdx

clgx
4)-[sinz X dx

a) t=tgx
0) t=cig x
B) t=sinx
r) t=CcosXx

1) t=cos” x

4.14 YcraHOBUTE COOTBETCTBUE MEXITY MHTETPAJIOM M CIOCOOOM €ro PeIICHHUS.

D o
2) [(x +1)sinxdx
3) [ 5%dx

4) [ =2 dx

a) MCIOJb30BaHKE MIOWICHHOTO JCICHHUS
0) mojBeIeHUE 1O/ 3HaK auddepeHimana
B) UCTIOJIb30BaHUE bopmyIbl

[ £ (kxb)ex =%j f (t)at

T) HETIOCPEJCTBEHHOE UHTETPUPOBAHUE
) METOJ] HHTETPUPOBAHHUS IO YaCTAM

4.15 VYcra"oBure

COOTBCTCTBHUC

MCIKIAY OIIpCACICHHBIMU HHTCTIpaIaMU,

3alMCaHHBIMU B JICBOU KOJIOHKC, 1 paBHBIMH UM BBIPAKCHUAIMU B npaBoﬁ KOJIOHKC

1) if(x)dx
2) jf(x)dx
3) jf(x)dx+if(x)dx

4) [(f(0)+g(x)dx

a)0

0) —j'f(x)dx
B) if(x)dx
r) j'f(x)dx—ig(x)dx

1) ji f (x)dx+ i g(x)dx




4.16 YcCTaHOBHUTH COOTBETCTBHE MEXKAY YHCJIOBBIMU pSAaMH U MpPU3HAKAMHU
CXOAMMOCTH, KOTOpBIE LEIECO00pa3HO NMPUMEHATH [UIsl MCCIENOBAaHUSA BOIpoca 00 uX

CXOJUMOCTH

1) ZSn +1

5n 1
2) Zn +1

dn+1
3)Z(n 1)'

4) Z(H%)

a) NpU3HAK CPaBHEHUI

0) HEOOXOIMMBII MTPU3HAK CXOUMOCTH

B) paJvKaabHbIN Npu3Hak Komm

r) mpu3Hak JlamamoOepa

1) Teopema JlenOHMIIa

4.17 YcTaHOBUTH COOTBETCTBHME MEXAY YHCIOBBIMU pAJaMU W MPHU3HAKAMHU
CXOAMMOCTH, KOTOpBIE LEJIECO00pa3HO NMPUMEHATH [UIsl MCCIENOBaHUA BoOIpoca 00 uX

CXOJIUMOCTH
2n+1 a) MpU3HAK CPABHEHUI
1) Z ) Ip p
n=1
0) He0OXOMMBIH MPU3HAK CXOJIUMOCTH
2) Z
“n° + 1
5 B) paauKaibHbINA pu3HaK Komm
] (n + 2) !

. é(“ﬂ

r) npusHak Jlanmambepa

1) TeopeMa JleiiOHuma

nux

4.18 VYcTaHOBUTH COOTBETCTBHE MEXKIY CTCIEHHBIMU pPsSAaMHd M 00JIaCTIMU

CXOJIUMOCTH

il a) (-o0; o0
. ) (03 )

”jlxn 6) {0}
2) ) —

Nl B) [-1; 1]

0 xn
3) 2= r) (-1; 1)
4 Y= 0 [-1; 1)




4.19 YcTaHOBUTH COOTBETCTBUE MEXKIY (PYHKIMSIMH U UX PA3JI0KEHHEM B CTEIEHHON

psn
3 5 2n+l
1) In(1+x) a) x—X—+X——...+(—1)”- AN
3 5 2n+1
X X3 X5 X2n+1
2) 1 6) ———+——...+(-1)"" +
1—-x 1 31 5! (2n+1)!
B) 1+ X+ X+ X +...
X 2 3 n
3) € N x— 2+ X ()t
2 3 n
2 3 n
4) arctg x 0 TR X,
11 2! 3! n!
4.20 YcTaHOBUTH COOTBETCTBHE MEKTY QYHKIMAME M X PA3JIOKCHAEM B CTETIEHHOM
pAn
2 4 6 2n
(1+X)m 1_X_+X__X_+ + _1n.x_
1 R TR TR TREA (2n)!
: 3 5 2n+l
2) SIN X ) FATRARE R ) A S———
1 3! 5l (2n+1)!
COS X
3) B) 1+ X+X*+x° +...,
1 r)1+mx+m(ml_1)x2+m(m_l)l(m_2)x3+...,
41-x 3!
0 1-x+x*=x*+...
4.21 YCcTaHOBUTH COOTBETCTBUE MEXKIY (PYHKIIMOHAIBHBIMU PSAAMHU U KX CYMMOM
X3 X5 X2n+1 X
) X——+——...+(-1)" +. a) €
) 3 5 ( ) 2n+1 )
2) X 18X 135X 6
23 245 2467 1+x
2 3 n B) arctg X =
3 X— ot () ) ared
2 3 n r) arcsin x =
2 3 n
1+ 2+ 2 X m) In(1+x)
4 11 21 3! n

4.22 V3BecTHO, uTO (YHKIIMIO, 33JaHHYIO Ha OTpe3Ke [—7; ] MOKHO Pa3JIOKUTh B

a, & .
psn Oypbe, TO ecTh IPEICTaBUTh B Buae J (X) = + Z:(an -cosNX + b, -sinnx). YcraHOBHTH
n=1L
cooTBEeTCTBUE MeEXAy Kodbduuuentamu Dyppe U (GopMynaMu, 10 KOTOPHIM OHH

BBIYHCJIAIOTCA.



2

1) a,

1
2) | f(x)dx
2) &, L
6) — | f(x)-cos nxdx
3) b, i
B) % f (x)-sin nx dx

17[
r) ;jcosnxdx

175 .
— | sin nx dx
1) ﬂ_J;

4.23  VYcramosuts  cootserctBHe mpu  mepexome ot [f f(x,y)dxdy

K IIOBTOPHOMY HMHTCIpAaly W PpaCCTaBHUTh IIPCACIIbI MHTCTPHUPOBAHUA, CCIIH D OI'paHUYICHA

JTUHUAMU
2
6)y=7,y=8 Vit

2) [y dx [ 5" flxy)dy

= 2 =
B)y = 2x%y = Vx 3) J; dx [;” f(x,y)dy

r) KoHTypoMm TtpeyronsHuka ABC, tme

4 6—x
A(1:2), B(3:6), C(3:0) 4) J, dx [, f(x,y)dy
n) x2 + y? = 4x 5) [ dx [z f(x,y)dy
2
4.24 Y cTaHOBHUTBH COOTBETCTBHE JCHCTBUII C KOMIUICKCHBIMH YHCIAMU Z; = O — 3i u
2, =2+1,
1) z,-2, a) 16 — 30i
7 0)7 —2i
2) = B) 1,4 — 2,2i
Z, r)13 —i
3) 212 n) 16 + 30i
4) 7, + 1,
4.25 YcTaHOBUTH COOTBETCTBHUE JIEMCTBUH C KOMITJIEKCHBIMU YHCIAMHU Z; = 2+4i u
z,=1-3i.
0)i—1
B) —12 + 16i




z, r)—12 — 16i
2) S 1) 14 — 2i
2
3) Z,°
4) Zl + 22

IIIkajna ouneHUBaHUS Pe3yJbTATOB TECTHPOBAHUSI: B COOTBETCTBHH C
JCHCTBYIOIIEH B YHUBEPCUTETE OATBHO-PEHTUHTOBOIM CUCTEMOI OIICHUBAHHUE PE3YJIbTaTOB
IPOMEKYTOUHOW aTTeCTallud O0y4aroluxcs ocyliecTBisieTcss B pamkax 100-0amnpHON
IIKAJTBI, TPA TOM MaKCUMAaJIBHBIN 0aJlT 110 MPOMEKYTOYHON aTTeCTAIIMN 00YJArOIIUXCS 10
ouHON dopme 00yueHus cocTaBisieT 36 OaMIoB, MO OYHO-3a0YHOM U 3a04HOUM PopMam
oOyuenus — 60 6amioB (ycranoieHo nojoxxenuem 1 02.016).

MakcumanbHBIN 0ajuT 32 TECTUPOBAHUE MPEACTABISAET COO0H PA3HOCThH IBYX YHCEIN:
MaKCHMAaJIbHOTO OaJijia 1o MPOMEXKYTOUHOM aTTecTanuu Jjisi AJaHHOU ¢hopmbl 00yuenus (36
n 60) 1 MaKCUMaJTLHOTO OaJljia 3a PEeIIeHNe KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1aUH
(6).

bann, momydeHHBIM OO0ydJaromMMcs 3a TECTHPOBAHHWE, CyMMHUPYETCS C Oayuiom,
BBICTABJICHHBIM €MY 3a pelIeHUEe KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOM 3a1a9H.

OO6mmii Oa/m MO TPOMEXKYTOUHOM arTecTalluu CymMMupyeTcs ¢ Oaniamu,
MOJIyYCHHBIMH OO0YYalomUMCs MO Pe3yJibTaTaM TEKYIEro KOHTPOJSi YCIIEBAEMOCTH B
TEUEHUE CEeMEeCTpa; CymMma OallJIoOB MEPEBOJUTCA B OLICHKY MO S-OaJmbHOM mmiKane (s
HK3aMEHa) CJICYIONIUM 00pa3oM:

CootBerctBue 100-6amipHOM U S-6aIbHOM HIKAJ

Cymma 6annos no 100-b6annvHot wikane Oyenka no 5-6annvHou wiKkane
100-85 OTIINYHO
84-70 XOPOIIO
69-50 YIOBJICTBOPUTEIHHO
49 u menee HEYAOBJIETBOPUTEIHHO

Kpumepuu oyenusanus pe3yibmamoe mecmuposanusi:
Kaxnapiii Bomipoc (3ajaHue) B TECTOBOM (hOopMe OIIEHUBACTCS MO JTUXOTOMHUYECKOU
IIKaJIC: BBIIIOJIHEHO — 2 0aJ1jia, He BeINoJHeHO — () 0a/1510B.

2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 34/IAYH

Komnenenmnocmno-opuenmupogannas sadava Nel

CocraButh (QyHKIHUIO TPUOBUTM W TIOCTPOUTH €€ TpaduK, €Clih U3BECTHO, HYTO
(bMKCUPOBAHHBIC U3ICPKKU MPOU3BOJICTBA MPOAYKITUU COCTAaBIAOT 10 ThIC. py0. B MecsIl,
nepemMeHHbie u37epKku — 30 py0. 3a eAMHUITY MPOAYKIIMH, a BeIpydka paBHa 50 pyo0. 3a
SAVHUITY TTPOTYKITHH.

Komnenenmnocmno-opuenmupoeannas 3aoaua Ne2

3aKOHBI CIIpoCa u HpC,Z[JIO)KeHI/IH Ha HeKOTOPBIﬁ TOBAp Ol'[pCI[CJ'IfII-OTC}I ypaBHeHI/IHMI/I
D=12-20uS=0Q +3.



a) HaiiTu TOuKy pbIHOYHOTO paBHOBECHSI.

0) Haiitu Touky paBHOBECHS ITOCJIE BBE/ICHUS HAJIOTra, PaBHOT'O 3 JIEH. €]1. HA EAUHUILY
npoaykuuu. OnpenenuTs YBEIMYEHUE LIEHbl U YMEHBIIEHHUE PaBHOBECHOIO O0BEMA
npogax. [locuntaTe 1OX0X rocyaapcTBa IOCIE BBEAEHUS ATOTO HAJIOTA.

Komnenenmnocmuo-opuenmuposannas 3aoaua Ne3

3aKOHBI CIIpOca U MPEJI0KEHUS Ha HEKOTOPBIA TOBAP ONPEIEISAIOTCS YPaBHEHUSIMU
D=12-2QuS=0Q + 3.

a) Kakas cyOcuaus npuBeAET K yBEIMUEHUIO 00hEMa TIPOJaK HA 2 ¢ TMHUIIBI?

0) BBoautcs npomnopuuroHanbHBIM Hayor, paBHbd 20%. HailTu HOByIO TOUKy
PaBHOBECHS B 1I0XOJI IPABUTEIBCTBA.

Komnenenmnocmuo-opuenmuposannas 3adaua Ned

B nponuiom rogy cpenHsis 1ieHa JaHHOTO ToBapa Oblia 15 JIEHEKHBIX €IUHMUIL, a B
HacTosieM rogy — 18 nenexubix enuuui. Haiitu 3aBucumocts P = f(n) uens ToBapa P
OT HOMEpa rojia N Mpu yCJIOBUU, YTO TEHJICHIIUSI POCTa COXPAHUTHCS, TO €CTh IieHa OyJeT
YBEJIMYMBATLCA HAa OJHO U TO k€ uucio. CoCTaBUTh NMPOTHO3 CPEAHEH IIEHbl Ha TPHU Tojia
BIIEPE/I.

Komnenenmnocmuo-opuenmuposannas 3aoaua Nes

[lena 3a equHUIly TOBapa 3aBUCUT OT 00BEMA 3aKa3a M OIMpPEACISIeTCS CIETYIONUM
obpazom.

1. Ecniu 06b€M 3akaza He mpeBsimiaet 4 000 enuHuil TOBapa, TO IeHa eIMHUIIBI TOBapa
paBHa 300 pyoneii.

2. Ecnu 00BbéM 3akaza npesbimnaeT 4 000 eauHHI] TOBapa, TO HA KAKIYIO €IUHUILY

ToBapa ot 1ieHsl 300 pybiieit npegocTaBisercs ckuaka B pasmepe X—4000 pyGreit, rue x —
50
KOJINYECTBO €IMHUI[ TOBapa B 3aKase.

OnpenenuTs HauOOJNBIITYIO BBIPYUKY B PyO., KOTOPYIO CMOKET MOIY4YUTh (hripma
(0OBéM 3akaza He MoxkeT npeBbimath 16 000 enuHu ToBapa). OTBET 3amucaTh B BUJE:

R(xy)=Ry-

Komnenenmnocmno-opuenmupogannas 3adaua Neb

[lena 3a enuHUIly TOBapa 3aBUCHUT OT 00bEMA 3aKa3a U ONpPEeNsIeTCs TaK:

1. Ecniu 06b€M 3akaza He mpeBsimaet 3 000 enuHuIl TOBapa, TO IeHa eIMHUIIBI TOBapa
paBHa 200 pyo6eii.

2. Ecnu 00béM 3akaza npesbimaeT 3 000 eauHUI] TOBapa, TO Ha KaXAYI0 €IUHUILY

tosapa ot 1ensl 200 py0Oueii npenocrasisercs ckuaka B pasmepe X —3000 pyGreit, rae x —
100
KOJIMYECTBO €IMHUI] TOBApa B 3aKas3e.

OnpenenuTs HauOOJBIIYIO BBIPYUKY B PYyO., KOTOPYIO CMOKET MOIY4YUTh (prpma
(00béM 3akaza He MoxeT npeBbimiath 13 000 exunHuUIy ToBapa). OTBET 3amucaTh B BHUJE:

R(Xp)=Ry-

Komnenenmnocmno-opuenmupoeannas 3aoaua Ne7



3aBucuMocCTh KoaudecTBa Q (B mT., 0<Q <30000) KyImieHHOro y (pupMbl ToBapa
or 1eHsl P (B pyO. 3a mT.) BeIpaxkaeTcs ¢opmyioir Q=30000—P. 3arpaTel Ha
npou3BoAcTBO Q enuHUIl ToBapa cocTaBisitoT 5000Q +3000000 py6. Kpome 3atpaTr Ha
IPOU3BOJICTBO, (upMa JOMKHA IUIATUTH Hajmor t pyo. (0<t<15 000) C Kaxaoun

MPOW3BEIEHHOW EIUHMIIBI ToBapa. TakuM oO0Opa3oMm, TPHOBUIE (UPMBI COCTaBJISCT
PQ-5000Q —3000000-tQ py0., a obmias cymMmma HajJOTOB, COOPAaHHBIX TOCYAapCTBOM,

paBHa tQ pyo0.

dupMa NpPOU3BOAUT TAaKOE KOJIMYECTBO TOBapa, MpPU KOTOPOM €€ MpHObLIb
MakcumanbHa. [lpu kxakom 3Hauenun t (B py0.) oOmas cymma HajloOroB, COOpaHHBIX
rocyaapcTBOM, OyJ1eT MaKCUMaJIbHOW?

Komnenenmnocmuo-opuenmuposannas 3aoaua Ne§

[Ipeanpusarue BBITYCKAET U pealn3yeT NpoAyKiuio B o0béme Q ex. M3BecTHbI
¢ynkiusa 3atpar C(Q) =1,92-03+4,32-Q2+288-Q+15 u QyHKUUA LEHBI
npoaykuuu P(Q) = —1,44 - Q + 89,28. Tpebyercs onpeaenuTh MaKCUMAIbHYIO IPUOBLITH
MIPEATPUSTHSI.

Komnenenmnocmuo-opuenmuposannas 3aoaua Ne9

[Ipennpusitie BBIMYCKAeT M peau3yeT MNpoAyKiuio B o0béMe Q en. M3BecTHBI
¢ynkimsa 3atpar C(Q) =1,92-03+4,32-Q2+288-Q+ 15 u ¢GyHKUUS LEHBI
nponykuuu P(Q) = —1,44 - Q + 89,28. TpeOyetcs onpenenuts 00BEM MPOIYKIIUU U
IIEHY, COOTBETCTBYIONTNE MAaKCUMAJILHON TIPHOBLITH.

Komnenenmnocmno-opuenmuposaunas saoaua Nel(

[IpennpusitTie BBIMYCKACT M peau3yeT MNpOoAyKiuio B o0béMe Q en. M3BecTHBI
¢ynkimsa 3atpar C(Q) =1,92-03+4,32-Q2+288-Q+15 u ¢GyHKUUS LEHBI
npoaykuuu P(Q) = —1,44 - Q + 89,28. Tpebyercs onpenenuTs CpeaHue U MpeeibHbIe
3aTpaThl, COOTBETCTBYIONINE MAaKCUMAJILHON TTPHOBLITH.

Komnenenmnocmuo-opuenmupogaunas saoaua Nel |

[IpennpusiTue BBIMYCKAeT U peau3yeT MNpoAayKuuio B o0béMe Q en. M3BecTHbI
¢gynkuus 3atpar C(Q) =1,92-Q3+432-0Q02+2,88:-Q+15 wu ¢QyHKuua UEHHI
npoaykuun P(Q) = —1,44-Q + 89,28. TpeOyercst omnpenenuTb  y4yacTKH poOCTa U
yOBbIBaHUSI MPUOBLIN MIPU U3MEHEHUN 00bEMA BBITTYCKAaEMOM MPOTYKIIUHU OT 2 JI0 5 €.

Komnenenmnocmno-opuenmuposaunas saoaua Nel?2

[IpeanpusaTue BBIYCKAET U peanu3yeT NpoAyKiuio B o0béme Q exn. M3BecTHbI
¢ynkius 3atpar C(Q) =1,92-03+4,32:Q2+288-Q+ 15 u QyHKuus LEHBI
npoaykuuu P(Q) = —1,44 - Q + 89,28. TpeOyeTtcs onpenenuts HaMMEHbIIEE 3HAUCHUE
3aTpat npu U3MEHEHNH 00bEMA BBIITYCKaeMOW MPOIYKIIMH OT 2 710 S ef.

Komnenenmnocmno-opuenmuposgannas saoava Nel3



[ToTpeOuTens uMeeT BO3MOKHOCTh OTPATUTh cymMmMy B pasmepe 1000 neH. ex. Ha
npuoOpeTeHNE X SAMHHMII IEPBOTO TOBAapa U Y AMHHII BTOPOTO TOBapa. 3agaHbl (QyHKITHSI
noaesHoctd u(x,y) =0,5-In(x —2)+2In(y—1) wu ueust P, =02 u P, =4 3a
eauHUITy ToBapoB. OmpeneanTh KOIMIECTBO SAUHUI] TOBAPOB, MPU KOTOPHIX MOJIE3HOCTh
JUTSI IOTpeduTeNs OyeT HanOOIIbIIEH.

Komnenenmnocmno-opuenmuposgannas 3aoaua Nel4
BeraucinTh Ha CKOJIBKO MPOTICHTOB MPUOIMKEHHO U3MEHUTCS CIIPOC, ONTUCHIBAEMBIHA

2
o —/n+P o
dyuxuueit D =¢ , TIe N —4KciIo npou3BoaAuTeNel ToBapa, P —Lena ToBapa, eciu
YHUCJIO MPOU3BOJUTEINICH TOBapa yMeHbIIUTCA Ha 1%, a nueHa Bo3pactér Ha 1%. Ha pbiHke
MMeeTcs 7 MPOU3BOAUTENEH, [IEHA TOBapa COCTABIISIET 3 €.

Komnenenmnocmuo-opuenmuposannas 3aoaua Nel5
Janusie o pocte unjekca Joy-JI>koHca u pocTe 1eHbl akiuii (yci. e/1.) IPUBEICHbI B
Ta0IuIIE:
X 2,0 2,5 3,0 3,1 3,5 3,7 4,3
y (ycn. en.) 4,3 4,6 4,7 4,7 4,9 5,1 4,6
MeTonoM HaMMEHBIIMX KBaJpaTOB HAWTH 3aBUCUMOCTh BUAA Y = ax + b Mexay
POCTOM IIE€HBI aKUHMK Y U POCTOM HHAEKCA X. BBIUMCIUTH POCT LIEHBI AKLIHUH MPU POCTE
MHJIEKCa, paBHOM 2,0.

Komnemenmnocmuo-opuenmuposannas 3aoada Nel b
[Io maHHBIM HCCIEOOBAHUN B PACIHpEICICHUU JOXOJ0B OJHOM W3 CTpaH, KpUBas

3 5
JlopeH1ia MOXeT ObITh OIKMCaHa YpaBHEHUEM Y = 7% 3 DA€ X — JIONIA HAceNeHus, y —
J0JI 10X0J0B HaceneHus. Beruncaute kodppuuuent HKMHHU, OLIECHUTH pacnpeeieHue

noxonoB 40% HanboJiee HU3KO OILUIAYUBAEMOTO HACEICHHUS.

Komnenenmnocmno-opuenmupoeannas 3aoaua Nel7

N3 cTaTUCTHYECKUX JaHHBIX U3BECTHO, YTO JJIA PacCMaTPUBACMOTO PETHOHA YHCIIO
HOBOPOXICHHBIX W YHCJIO YyMEPIIUX 33 CIWHHWIY BPEMCHH IPONOPIHOHATBHBI
YUCJICHHOCTH HaceJIeHUs ¢ KO3 HUIIMEHTaMH MPOTIOPIIMOHATBHOCTH COOTBETCTBEHHO Kk U
k,. HaiiTu 3akOH W3MEHEHHUS YHCIICHHOCTH HACEJICHUS C TECYCHHEM BpEMEHHU (OMUCaTh
MPOTEKaHKUE JAeMOTpadUIECKOro MpoIecca).

Komnenenmnocmno-opuenmuposannas 3aoavwa Nel8
Haiitu BeIipakenune o0bEmMa peanmzoBaHHol npoaykmuu @ = Q(t) u ero 3HaueHUe
npu t = 2, eciu U3BECTHO, YTO MPOIYKIUS MPOIaEéTCsa HA KOHKYPEHTHOM PBIHKE TIO 1IEHE

P(Q) = 3 —2Q, nopma aKcenepauHH% = 1,5, Hopma unsectuuit m = 0,6, P(0) = 1.

[TosicHeHHE: MONYYEHHBIN HAa MOMEHT BPEMEHU t 1OXOJ COCTABUT R(Q) =
Q - P(Q), gacts koToporo, paBHas I(t) = m- P(Q) - Q, HUHBECTHPYETCSA B IMPOU3BOICTBO
Py HOPME WHBECTUIIMM M. B pesynbraTe pacmmpeHus MpOU3BOACTBa (ITPEAIOIaracTcs
MOJTHASL PealTU3alns MPOU3BOIUMON NPOAYKIIMK) OYJET MOJy4YeH MPHUPOCT J0X0J]a, JacTh
KOTOPOTO OIISATh WHBECTUPYETCS I PACIIMPESHHS BBITYCKA MPOAYKIMH. DTO MPHUBEICT K



POCTY CKOpPOCTH BBHITTyCKa (aKcelepaiun), IpuaéM CKOPOCTh BBITYCKa MPOIMOPIHOHATIHFHA
YBEIMYEHUIO MHBECTUIMI ¢ Kod(duimentom nponopuuonansHoctu |, te. Q'(t) =1+
I(t), rne [~ — HopMa akcenepaiyn.

Komnenenmnocmno-opuenmupoeannas 3aoaua Nel9

N3BecTHO, uyTO HavyanbHBIN pa3Mep Bkiaaa noxa 10% romoBeix B OaHke cocTaBui 1
MJIH. pyOsieii. HaliTu pazmep Bkiaga uyepes S JietT: a) 6e3 KanuTaau3alky MpoLeHTOB, 0) C
€XKEroJHOW KanuTalu3aluueH, B) ¢ €KEKBAPTAIbHON KalUTAIU3ALMEN, I') C €XKEMECIYHON
KaluTaau3aluen, 1) ¢ eXKeTHEBHON KanuTalIn3allkeil, €) ¢ HeMpephIBHOW KanuTalu3aluen.

Komnenenmnocmno-opuenmuposaunas saoaua Ne2()

KoonepatuB OTKpbIBae€T JUHUIO MO MPOU3BOJCTBY KECTSHBIX KOHCEPBHBIX OaHOK
oobeMoM 0,25 nutpa A nocleayromieil pachacoBku B HUX KOHCEPBUPOBAHHOIO TOPOIII-
Ka. B kauecTBe MH)XKEHEPA-IKOHOMHUCTA PACCUUTANTE TaKUE PAINYC OCHOBAHUS X M BBICOTY
Y KOHCEpBHOM OaHKH, 4TOOBI HA €€ M3TOTOBJICHUE MOTPEOOBATIOCH MUHUMYM MaTepuaa.
HarmomuumM, uto 1 1= 1000 cm®.

Komnenenmnocmno-opuenmupogannas 3adava Ne21

OO6ygBHas padbpuka npoaact Tyduu mo nene 35 pyo. 3a napy. M3aepKku cOCTaBISIIOT
63 ThIC. py0. 32 100 map tydens u 60,75 ThiC. py0. 3a 85 map.

a) Haiitu Touky 6€3yOBITOUHOCTH.

0) Ckouibko nap Tydens padbpuka J0KHA TPOU3BECTH U MTPOIATh, YTOOBI TOTYYUTh
10% nmoxona Ha I€HbIU, BJIOKEHHbIE B ((MKCUPOBAHHBIE 3aTPATHI?

Komnenenmnocmno-opuenmuposaunas saoaua No22

CocraButh (QyHKIHUIO TPUOBUIM W TIOCTPOUTH €€ TpaduK, €Clid U3BECTHO, YTO
(bMKCUPOBAHHBIC U3IEPKKU MPOU3BOJICTBA MPOAYKIIUU cOCTaBis0oT 10 Thic. py0. B MecHil,
nepemMeHHbie u3aepkku — 30 py0. 3a eAUMHUILY MPOAYKIIMH, a BhIpyuka paBHa 50 pyo0. 3a
SAVHUILY TPOTYKIIHH.

Komnenenmnocmno-opuenmuposgannas saoavwa Ne23

3aKOHBI CIIpoca U MPEJJI0KEHUST Ha HEKOTOPBINA TOBAP ONPEEAIOTCS YPaBHEHUSIMU
D=12-2QuS =Q + 3.

a) HaliTu TOuKy phIHOYHOTO PABHOBECHSI.

0) HaiiTi Touky paBHOBECHS MTOCJIE€ BBEICHHUS HAJIOTA, PABHOTO 3 JICH. €]I. Ha €IUHUILY
npoaykiuu. OmnpenenuTs yYBEIWYEHWE IIEHbl W YMEHBIICHHE PaBHOBECHOTO O0BEMA
npoaax. [locuntars 10X0/ rocy1apcTBa MOCJI€ BBECHUS 3TOTO HAJIOTa.

Komnenenmnocmno-opuenmupoegannas 3aoavwa Ne24

3aKoHBI crIpoca U MPeIIoKEeHHs] Ha HEKOTOPBII TOBap OMpPEAesaOTCs ypaBHEHUSIMU
D=12-2QuS =0Q + 3.

a) Kakas cyOcuaus npuBeAET K yBEIMUEHUIO 00bEMA TIPOJaK HA 2 €TMHUIIBI?



6 BBOI[HTC;I IIPOIIOPHIHUOHAJIBHBIM HAJIOT ABHBIU 20%. HaI/ITI/I HOBYHO TOYK
’
paBHOBeCI/ISI B JOXO/ HpaBHTeJILCTBa.

Komnenenmnocmno-opuenmuposannas 3aoavua Ne25

[lena 3a enuHUITy TOBapa 3aBUCHT OT 00bEMa 3aKa3a M ONMpPEISISICTCS CIICAYIONIIM
obpazom.

1. Ecniu 00b€M 3aka3a He npeBbiiiaeT 4 000 enuHUI] TOBapa, TO lIeHa €IMHULIBI TOBapa
paBHa 300 pyOeii.

2. Ecnu 00béM 3akaza npesbimiaeT 4 000 exuHMI] TOBAapa, TO HA KAKIYIO €AUHUILY

toBapa ot 1ensl 300 pyOueii npempocrasisercs ckuaka B pasmepe X—4000 pyGreit, roe x —
50

KOJIMYECTBO €JIMHUL TOBapa B 3aKase.

OnpenenuTe HauOOJBIIYIO BBIPYYKY B PYyO., KOTOPYIO CMOKET MOIYYUThH (prpma
(00BéM 3akaza He MoxkeT npeBbimath 16 000 enunul ToBapa). OTBET 3amucaTh B BUJE:
R(%)=Ro-

Komnenenmnocmno-opuenmuposannas sadaua Ne26

Ilena 3a exuHUIly TOBapa 3aBUCUT OT 00BbEMA 3aKa3a U ONPENEIAETCS CIAEAYIOIUM
obOpazom.

1. Ecnin 00b€M 3akaza He npessimaet 3 000 enuHui TOBapa, TO eHa €IMHULIBI TOBapa
paBHa 200 py0eii.

2. Ecnu 00béM 3akaza npesbimaeT 3 000 eauHMI] TOBAapa, TO HA KAKIYIO €AUHUILY

ToBapa ot 1ensl 200 pybieii npexocTasisercs ckuaka B pasmepe X —3000 pyGreit, roe x —
100

KOJIMYECTBO €JIMHUIL TOBapa B 3aKase.

OnpenenuTs HauOONBIIYIO BBIPYYKY B PYyO., KOTOPYIO CMOKET MOIY4YUThH (prpma
(00BEM 3akaza He MoxeT npeBbimarh 13 000 egunaui ToBapa). OTBET 3amucaTh B BUIE:
R(¥)=Ro-

Komnenenmnocmno-opuenmuposaunas saoava Ne27
3aBucumocTh kommdectBa Q (B mT., 0<Q <30000) KyIUIEeHHOTO Y (pUpMBI TOBapa

or measl P (B py0. 3a mT.) BeIpaxkaercs dopmynoit Q=30000—P. 3arpaTel Ha
npou3BoAcTBO Q eauHuIl ToBapa cocTaBisAioT 5000Q +3000000 py6. Kpome 3aTpar Ha
MpOU3BOJACTBO, (upmMa JODKHA IIATUTh Hayior U pyo. (0<t<15 000) C  KaxIou
MPOU3BEAEHHON enuHULIbl ToBapa. Takum o00pa3oMm, NpuObBLIL (UPMBI COCTaBISET
PQ-5000Q —3000000—-tQ pyb6., a obmias cymMMa HajloroB, COOpAaHHBIX TOCYAapCTBOM,

paBHa tQ pyO.

dupma MPOU3BOAUT TaKOE KOJUYSCTBO TOBapa, NpPU KOTOpPOM €€ TNpUOBLIb
makcuManibHa. I[lpn kakom 3HaueHuu t (B py0.) oOmiasi cymMMa HajoroB, COOpaHHBIX
roCyIapCTBOM, OyJeT MaKCUMAIbHOM?

Komnenenmnocmuo-opuenmuposanuas saoada No28



[IpeanpusiTiie BBITyCKAeT W peanu3yeT NpoAyKiuioo B o0béme Q ex. M3BecTHBI
¢ynkiusa 3atpar C(Q) =1,92-03+4,32-Q2+288-Q+15 u QyHKUUA LEHBI
npoaykuuu P(Q) = —1,44 - Q + 89,28. TpebyeTcs onpeneanTh MAaKCUMAIbHYIO TIPUOBLITH
MIPEATPUSITHS.

Komnenenmnocmno-opuenmupogannas 3adava Ne29

[IpeanpusTre BBITYCKAeT U peanu3yeT MpoaAyKmuio B o0béme Q ex. M3BecTHBI
¢ynkuus 3atpar C(Q) =1,92-0Q3+432-02+2,88:-Q+15 wu ¢QyHKUUA LEHHI
npoaykuuu P(Q) = —1,44 - Q + 89,28. Tpebyercst onpenenuts 00bEM MPOTYKIIUU H
LIEHY, COOTBETCTBYIOIINE MAKCUMAJILHON MTPUOBLIN.

Komnenenmnocmno-opuenmuposannas sadaua Ne30

[IpeanpusTre BBITYCKAeT W peanu3yeT Mpoaykmuio B o0béme Q ex. M3BecTHBI
¢ynkuus 3atpar C(Q) =1,92-0Q3+432-02+2,88:-Q+15 wu ¢QyHKUUA IEHHI
nponykuuu P(Q) = —1,44 - Q + 89,28. Tpebyercs onpenenuTs CpelHUE U MpeeabHbIe
3aTpaThl, COOTBETCTBYIOIINE MAKCUMAJILHOW MTPUOBLIH.

IlIkana oneHUBAHUSA pelIeHUs] KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOM 3a1auM: B
COOTBETCTBUM C JICHCTBYIOIIEHM B YHHBEpPCUTETE OalIbHO-PEHUTHHIOBON CHUCTEMOM
OLICHMBAHUE PE3YJIbTATOB MPOMEKYTOUYHOM aTTeCTAallMK 00YYaIOIIUXCSl OCYIIECTBISIETCS B
pamkax 100-0amabHOM IIKaNbI, MPU ATOM MAKCUMAJbHBIM Oayul MO MPOMEXYTOUHOU
aTTecTaly o0y4Jaroumuxcs no o4Ho Gopme oOydeHus: cocrapisgeTr 36 OaIOB, IO OYHO-
3a04HOM U 3a04HOM opmam 00yueHus — 60 (ycranoBieHo nonoxenueM 1 02.016).

MakcumanbHOE€  KOJMYECTBO  OaJJIOB 32  pelIeHHe  KOMIIETEHTHOCTHO-
OpUEHTHUPOBAHHOM 3a1a4u — 6 0aJIIOB.

bann,  momydeHHbI  OOywaromMMcsi 32 pelIeHWe  KOMIIETEHTHOCTHO-
OpUEHTHUPOBAHHOM 3a/1auu, CYMMHUPYETCs ¢ OAJIJIOM, BBICTAaBJICHHBIM €MY IO pe3yJbTaTaM
TECTUPOBAHUSI.

OO0mmii 6amm MO NPOMEXKYTOUHOM arTecTallud CymMMmupyerca ¢ Oamiamu,
MOJYYCHHBIMH OOYYaIOIIUMCS MO pPe3ysibTaTaM TEKYIEeTr0 KOHTPOJIA YCIEBAaEMOCTH B
TEUEHHE CEMEeCTpa; CyMMa OaJIoB MEPEBOAMUTCS B OLICHKY MO S5-Oa/UIbHOW mikajie (s
AK3aMEHa) CJICIYIOIHNM 00pa3oM:

CootBerctBue 100-6amibHOM U S-0aJIbHOM HIKAJT

Cymma 6annos no 100-6annvrou wikane Oyenka no 5-6annvHou wikaue
100-85 OTJINYHO
84-70 XOPOIIIO
69-50 YIOBJIETBOPUTEIHHO
49 u meHee HEYJIOBJICTBOPUTEIILHO

Kpumepuu ouenusanus pewienus KOMNEmMeHMHOCMHO-OPUEHMUPOBAHHOU
3a0auu:

6-5 6a/10B BICTABISETCS 00YYAIOMIEMYCSl, €CIH PEIlIeHUE 3a/1a4ll JEMOHCTPHUPYET
riy0OKoe TMOHMMaHue OOy4YaloIUMCSl MPEAoKEHHOM MpoOJeMbl U Pa3HOCTOPOHHEE €€
paccMOTpeHue; CBOOOIHO KOHCTpyHpyeMas paboTa MpeaCcTaBsieT cOO0H JTOTUIHOE, SICHOE



U [IPY 3TOM KPATKOE, TOUHOE OMMCAHUE XO0Ja pElIeHUs 3a7a4u (M0CIeI0BaTENbHOCTH (UK
BBITIOJTHEHUSI) HEOOXOIUMBIX TPYJIOBBIX JEUCTBUN) M (POPMYIMPOBKY JIOKA3aHHOTO,
IpPaBUJILHOTO BBIBOJIAa (OTBETA); MPU HATOM OOYYAIOIIUMCS TMPEII0KEHO HECKOJIbKO
BapUAHTOB PEIICHUS WM OPUTHHAJIBLHOE, HECTaHJApTHOE pelleHue (WM Haubosee
addexkTrBHOE, WM Haubojee palMOHAIBHOE, WX ONTHUMaJIbHOE, WJIM EIUHCTBEHHO
IpaBUJILHOE PEICHUE); 3ajlaua pellieHa B YCTAaHOBJICHHOE IpernogaBaresieM BpeMs WIH C
OTIEpPE)KECHUEM BPEMEHH.

4-3 GaJi1a BBICTABISICTCS 00YYaIOMIEMYCs, €CJIM PEIICHUE 3aJlauyd JIEMOHCTPUPYET
MOHUMaHUE OOyJaroNUMCs TIPEIJIOKCHHOW MPOOJEeMBI; 3ajavya perieHa THIIOBBIM
CIIocCOOOM B YCTaHOBJIEHHOE TIPETIOaBaTeIeM BpeMsl; UMEIOT MecTo obmue (hpasbl u (vim)
HECYIIECTBEHHBIE HEOUETHI B ONTMCAHUH XO0[a pelleHus U (W) BeIBOAA (OTBETA).

2-1 6ansa BBICTABIACTCS OOYYAIOIIEMYCSI, €CITM PEIICHUE 3a/1a4d IEMOHCTPHUPYET
MMOBEPXHOCTHOE TMOHUMAHHE OOYYalOIMUMCSl MPEJI0KEHHOU MPOOIEMBI; OCYIIECTBICHA
MOMBITKA MIA0JIOHHOTO PEIISHUs 3a/1a4d, HO TP €€ PEIICHUH JIOMYIIEeHbI OMUOKH U (WJIN)
MIPEBBILIEHO YCTAHOBJIEHHOE MIPENOAABATEIEM BPEMS.

0 0ans10B BBICTaBISIETCS OOyYarOIIEMYCsl, €CIIM PEIICHHE 3aJaud JEMOHCTPUPYET
HEMMOHUMaHUE OOYyYarONIUMCS MPEIIOKEHHON MPOOJeMbl, U (WJIM) 3HAYUTETHLHOE MECTO
3aHUMAIOT 001re (hpasbl U TOJIOCIOBHBIC PACCYKIEHUS, U (W) 3a/laya HE pelieHa.



