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L.IEJIA U 3AJAYM IMCOUTIIVHBI

HCJII/I AUCHUIIJIMHBI — IIPOYHOC M CO3HATCJIBHOE OBJAACHHUEC CTYACHTAMH MATCMAaTH4YCCKUMU
SHAHUSAMU U YMCHUAMU, HGO6XOI[I/IMBIMI/I B IIPAKTHUKC pa6OTbI CricnuaJInuCTOB CpPEAHCTO 3BCHA,
JA0CTAaTOYHBIMU JIsSI HU3Y4YCHUA O6H.I€T€XHI/ILICCKI/IX n CIHCHUaJIbHBIX JUCHUINNIMH W IIPOAOJIKCHHA
o0OpazoBaHusl.

OCHOBHBIC 3a/1la4d - OPTaHU30BBIBATH COOCTBEHHYIO JESTEIBHOCTh, ONPEIENATh METOAbI U
crocoObl BBIMOJHEHUS NMPpo(ecCuoHaIbHbIX 3ajad, OLIEHUBAaTh UX 3((EKTUBHOCTh M KayecTBO.
OcCymiecTBIATh TOUCK, aHATU3 W OLEHKY HH(pOpManuu, HEOOXOIUMOW Ui MOCTAaHOBKU H
pemieHuss MpoecCHOoHaNIbHBIX 3a4ad, MNpPO(EecCHOHATBHOTO M JUYHOCTHOTO  PAa3BUTHSL.
Hcnonp3oBaTh MHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTUHU Ui COBEPIIEHCTBOBAHUS
npodeccuoHaNbHON AesTeNbHOCTH. CaMOCTOSATENBHO ONPENENATh 3a4a4u TPO(hEeCCHOHAIBHOIO U
JMYHOCTHOTO Pa3BUTHS, 3aHUMATHCS CaMOOOPa30BaHNEM, OCO3HAHHO TIAHUPOBATH MOBBIIICHHUE
KBaTH(pUKAITIT

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

JucnummmHa «MaTemMaTHKay MPEACTaBIseT CO00W MUCIUIUIMHY MaTeMAaTHYECKOTO M OOMIEeTo
ectectBeHHOHayyHoro 1kina (EH.00), «Marematuka» (EH.01.) mo cnemumansHocTH: 38.02.01
DKOHOMHKA U OYXTaNTEePCKUM ydeT (110 OTpaciisim).

OcBoeHHE AMCHMILTUHBI HEOOXOAUMO Ji JAJbHEUIIEro M3y4eHHs CIEAYIOUIUX IUCIHUILTUH
poQeCCHOHAIBHOTO KA «CTaTUCTHKAY.

3. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJINHE

[Ipomiecc wu3ydyeHUs AUCHUIUIMHBI HampaBlieH Ha (OPMHUPOBAHUE CICAYIOIINX
KOMIIETCHLUN:

OK 1. IloHuMath CyIIHOCTh U COLMANIbHYIO 3HAUUMOCTh CBOEH OyayIiel npodeccuu, mposiBIsATh
K HEW YCTOMYMBBIN MHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO J€SATEIbHOCTh, BHIOMPATh TUIIOBBIE METOBI U CHOCOOBI
BBITNIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX A3(P(EKTUBHOCTh U KaueCTBO.

OK 4. OcymecTBasATh NOUCK U UCHOJIBb30BaHUE HH(pOpMALMU, HEOOXOAUMOM 11 3¢ peKkTrBHOrO
BBITTOJIHEHUS TPO(HECCHOHANBHBIX 3a/1a4, IPOPECCHOHATBHOTO 1 TMYHOCTHOTO Pa3BHUTHSI.

OK 5. Bnaners mHGOpPMALMOHHON KyIbTYpOH, aHAJIU3UPOBaTh M OLIEHUBATh HMH(OpPMAIMIO C
UCTIOJIB30BaHUEM WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

OK 8. CamocrosATenbHO ONpeAessaTh 3aJaud NpPO(PEeCcCHOHANTBHOTO U JIMYHOCTHOTO Ppa3BUTHS,
3aHMMAaTbCA CaMOOOPa30BaHKUEM, OCO3HAHHO MJIAHUPOBATh MOBBIIIEHNE KBATU(UKALINH.

1K 1.1. O6pabaTbiBaTh NEPBUUHBIE OYXTAITEPCKUE TOKYMEHTHI.

[1K 1.2. Pa3zpabatbiBaTh U COTJIaCOBBIBaTh C PYKOBOACTBOM OpraHM3alMK pabouMii MjaH CYETOB
OyXraJITepCKOro yuera OpraHu3alyi.

[1K 1.3. IIpoBOAUTH y4YeT NEHEKHBIX CPEACTB, OPOPMIISTH IEHEKHBIE U KACCOBBIE TOKYMEHTHI.

I[IK 2.1. dopmupoBaTh OyXraaTepcKkue MPOBOJKM IO YYETy HCTOYHHKOB MMYILECTBA
OpraHu3allii Ha OCHOBE PabOYero IIaHa CUETOB OYXTaJITEPCKOro ydera.

[IK 2.2. BbINONHATH NOpY4YEHHUS PYKOBOJCTBA B COCTaBE KOMMCCHM II0O WHBEHTapU3alUH
MMYILECTBA B MECTAX €r0 XPaHEHHUS.

I1K 2.2. ITpoBOANTH MOATOTOBKY K MHBEHTAPU3ALMHU U MPOBEPKY JEHCTBUTEIBLHOIO COOTBETCTBHUS
(akTHYeCKUX JaHHBIX MHBEHTAPU3aLlMU JAHHBIM YYeTa.

[IK 2.3. Otpaxarp B OyXrajaTepcKux NpOBOAKAX 3aueT M CIHMCAHUE HEJ0CTaud LIEHHOCTEH
(perynupoBaTh MHBEHTAPU3ALMOHHbIE PA3HULIBI) [10 PE3yJIbTaTaM MHBEHTApU3ALIUH.

1K 2.4. ITpoBOoauTH MpoLeAypbl MHBEHTAPHU3ALMU (PUHAHCOBBIX 0053aTEIbCTB OPraHU3aIUH.
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IIK 3.1. ®opMupoBaTh OyXrajTepcKue MPOBOJKH IO HAYMCICHUIO W MEPEUUCICHUIO HAJIOTOB H
cOOpOB B OIOKETHI PA3TUYHBIX YPOBHEH.

IIK 3.2. OdbopmisiTh TUIaTEKHBIE JOKYMEHTHI ISl TIEPEUHUCICHUS HAJIOTOB M COOPOB B OIOJIKET,
KOHTPOJIMPOBATH UX MPOXOKJICHUE IO PACYCTHO-KACCOBBIM OAHKOBCKUM OTIEPAITHSIM.

[1K 3.3. ®opmupoBarh OyXraaTepckue MPOBOJIKH M0 HAYMCICHHUIO M MEPEUUCICHUIO CTPaXOBbIX
B3HOCOB BO BHEOIO/IKETHBIE (DOH/IBI.

I[IK 3.4. OdopMnsaTe maTeXHbIE JTOKYMEHTHl Ha TEPEUUCICHHUE CTPaXOBBIX B3HOCOB BO
BHEOIO/DKEeTHBIE (DOH/BI, KOHTPOIUPOBATH HUX MPOXOXKICHHE IO PACUYETHO-KACCOBBIM OAHKOBCKUM
ONEepALHSIM.

[1K 4.1. Otpaxarh HapacTaOIIUM UTOTOM Ha CYETaX OYXTaJITEPCKOTO y4eTa UMYIIECTBEHHOE U
¢buHaHCOBOE IMOJIOXKEHHE OpraHU3allid, OMPEIeNATh PEe3yNbTaThl XO3SIMCTBEHHON MesTeNbHOCTH 3a
OTYETHBIN NIEPUOJ.

I1K 4.2. CoctaBnsatb HopMbI OyXTrainTepCcKoil OTYETHOCTH B YCTAHOBJIEHHBIE 3aKOHOAATEIbCTBOM
CPOKH.

IIK 4.3. CocTaBisiTh HAJOTOBBIE JCKJIApallMHM IO Hajgoram M cOopam B OMOKET, HAJIOTOBBIC
neknapanuu no Ennnomy conmansaomy Hanory (nanee - ECH) u dpopmbl ctaTucTHUeCKOi OTYETHOCTH B
YCTaHOBJICHHbBIE 3aKOHO/IaTE€ILCTBOM CPOKH.

1K 4.4. [IpoBOIMTH KOHTPOJIb U aHAIH3 HH(OpMAIK 00 UMYIIECTBE i (PUHAHCOBOM IOJIOKEHUH
OpraHM3aIy, €e IUIaTeXKeCIIOCOOHOCTH U JOXOJHOCTH.

B pe3ynbraTe ocBoeHMs y4eOHOM TUCIUTUIMHBI 00YYaIOIIHICS 0JIAKEeH:

3HaTh!

- 3HaYeHWE MaTeMaTHKH B MPOPECCHOHAILHOW NEATENFHOCTA W MPH OCBOCHHUHU MPOQECCHOHAILHON
obpasosatesbHoi nporpammel (OK-1,2);

- OCHOBHBIE MaT€MaTH4eCKHe METOJbI PEIIeHUs MPUKIAAHBIX 3a1ad B 00MacTé MpodhecCHOHATBHON
nesitermpbrOCTH (OK-3,5);

- OCHOBHBIE TIOHSTHS ¥ METOBI MaTeMaTHueckoro ananu3a (OK-5,8),

- IUCKPETHOM MaTeMaThKH, JInHeiHHo# anreopsl (OK-1,4),

- TEOPHH KOMIUICKCHBIX YHCEIT, TEOPHH BEPOSITHOCTEH U MaTemaTHueckoi cratuctuku (OK-3,6);

- OCHOBBI HHTETpaJIbHOTO U HuddepenimansHoro ucuncienus (OK-3,5).

Ymers:

- pemaTth MPUKIAIHBIE 3a1a4u B 00acT npodeccuonansHoi nesrenpHoctr ([1K-1.1-1.4, T1K-2.1-2.4,
[1K-3.1-3.4, [1K-4.1-4.4).

4. COOEP)KAHUE PA3JIEJIOB U TEM JUCHUIIJINHBI

PA3/IEJI 1. Teopus npeneaoB

Tema 1. Ilpenen pynkuuu. HenpepsiBHOCTH pyHKIIMMN.
ConeprkaHue TeMbl

[Tonsatue npenena GyHKIMN B TOUKE U HA TPOMEXYTKE.

[Tpupamienne aprymeHTa | npupaimieHie QyHKIuH, THITBI pa3pbiBoB. CBOMCTBA HETIPEPBIBHBIX
¢bynkuuit. [Ipenen ¢pyHkuun Ha 6eckoHeUHOCTH. Brruncienue npenenoB ¢pyHkuuid. /IBa 3ameyarenbHbIX
npenena.

PA3J/[EJI 2. Iu¢pdepennnaibHoe HCUUCTEHHE.

Tema 2.1. IIpousBoanbie pyHKIMH.

ConeprkaHue TeMbl

Onpenenenue Npou3BOIHON HYHKINU.

[IpaBuna quddepeHunpoBanus.

[IpouzBosaHas ClOKHOU (YHKINU.

Teopema o mpousBoaHON 00paTHOM GyHKIIMU. [Ipon3BOIHBIE OOPATHBIX TPUTOHOMETPUIECKUX
(byHKUIUH.

Bropas npousBoiHas U Npou3BOAHAs BbICIIETO nmopsaaka. JAuddepeHurpoBanue 371€MEHTapHbIX

byHKUINH.



Tema 2.2. UccienoBanne QyHKIUM ¢ IOMOIIbIO IPOU3BOJIHBIX.

ConepxaHue TeMbl

1.IlpumeHeHne BTOpO IPOU3BOJHOM.

2.AcumnToThl Tpadguka (HyHKIIHH.

3.Hanpasnenue Boinykioctu rpaduka pyakmun. Touku neperuoda.

4. O0mmas cxema uccie10Banus QyHKIIUH.

PA3/TEJI 3. JInneiinas anredpa

Tema 3.1. Pemienune cucrem.

ConepxaHue TeMbl

[ToHATHe MaTpULbl, BUABI MaTPULL U IeficTBUA ¢ HUMU. OOpaTHas MaTpuULla, pelIeHUE CHCTEM
METOJIOM MOCTPOCHHS 00paTHOW MaTpHIlbl U 1o hopmynam Kpamepa.

PA3/IEJI 4. UaTerpajibHOE HCHHUCJIEHHUE

Tema 4.1 HeonpeaeiéHHbIi HHTErpa.

ConepxaHue TeMBbI

1.Ilonarue HeonpenenéHnoro nuTerpaiga. OCHOBHbIE CBOMCTBA HEONPEEIEHHOIO HHTErpaja.
MeTto1b1 HHTErpHUPOBaHUA (HEMOCPEICTBEHHOE HHTEIPUPOBAHNE, BBEJICHUE HOBOI IEPEMEHHOMN,
UHTETPUPOBAHHE I10 YACTAM).

2.TabnuuHbIe UHTETPAITHI.

3.Haxoxxnenue HeonpeaenEHHbIX HHTErPaJIoB.

Tema 4.2. OnpenesiéHHbIN HHTETPAJI.

ConepxaHue TeMbI

1.IlonsTue onpenenéHHoro nHTerpana. OCHOBHbIE CBOMCTBA

OIpeIeIEHHOr0 UHTErpana. MeTo bl BEIYUCIEHHS ONpeAeIEHHOTO HHTErpaa.

2.11pubnnxEHHBIE METO/IbI BEIUMCIICHUSI ONIPEIEIEHHOI0 UHTErpaia. Beluncnenue
reOMETPUUECKUX, MEXaHUUECKUX, (PU3NUECKUX BEJIMUUH C IOMOILBIO ONPeIeIEHHBIX HHTETPAJIOB.

PA3JIEJI 5. Teopusi KOMIJIEKCHBIX YHCeJl

Tema 5.1. [lonsiTHE KOMILIEKCHOTO YHCJIA.

Conepxxanue TeMbI

[TonsiTHE MHUMOM €TMHUIIBI, TOHATHE KOMIUIEKCHOT'O YHCIIA,

Anrebpanueckast popMa KOMIUIEKCHOTO YHCIa, TEOMETPUUYECKOE N300paKEHHE KOMIIEKCHOTO
YHclla, TPUTOHOMETpUYeckas popMa KOMIUIEKCHOTO YKcIa,

[Tepexon ot anredpanyeckoil kK TpuroHomMeTpudecko popme. JlelicTBUS ¢ KOMIUIEKCHBIMU
YyHCIIaMu

PA3JIEJI 6. Teopusi BepoATHOCTH

Tema 6.1. Teopusi BeposiTHOCTH.

ConeprkaHue TeMbl

DneMeHThl KOMOMHATOPUKH, BUAbI KOMOWHAIINM, COOBITHS UX BUIbI, BEPOSITHOCTH COOBITHI M UX
CBOWCTBA, BEIYMCIIEHUE BEPOSATHOCTU COOBITHH.

5. METOAUYECKHE YKA3AHUA K BBIIIOJIHEHUIO 1 O®OPMJIEHUIO
KOHTPOJIbHOM PABOTBI

KonTponbHas padoTa siBisieTcs BaKHBIM 3TarloM B U3YYEHUU JUCIUILIMHBL U pacCMaTpHUBaeTCs
KaK 0/1Ha 13 OpPM CaMOCTOSATENIbHONW PabOThI CTYJICHTOB.

[{enb KOHTPOJIBLHOU PabOTHl 3aKIHOYAETCS B CUCTEMATU3AINH, CTPYKTYpU3alUY, YIIIYOJIEHUN U
3aKpeTIEHNH 3HAaHUM CTYIEHTOB 110 COOTBETCTBYIOIIMM BOIPOCAM IIPOTPAMMBI.

3aganue Ne 1

*
Pemenuie TUIIOBBIX MPUMEPOB PACCMOTPEHO B TEOPETUYECKOM MaTepHase

5



B 3apayax 1-10 pemuth cucTemsl
YpaBHEHHM a) MATPUUHBIM CIIOCOOOM
0) MeToJIOM

Kpamepa B)

MeTtonoMm ['aycca

BapuanT 1
0)
a) X11H2x,+X3=-1
X -y =3 3xX1 -Xo- X3=-1
2X+3y:16 2X1 -2X2- 3X3=-5
Bapuant 2
a) 0) Xx;+2x,+x3=4
x+2y+z=9 2x-y=-4
5x,+3 x3=1 x+y+2z=8
7x-y=12 2x1 +7Xo- X3=8
Bapuanr 3
a) 0)
4x-3y=2 X11+2X,+3x3 =6
3x+3y=5 4x1 +5x,16 x3=9
7x1 +8x,=6
Bapuant 4
a) 0)
2x-Ty=8 2 X1-3xotX3  =-7
4x-9y=19 X1 +2X2-3 X3=14
z=1 x; +x, — 5x3=18
Bapuanrt 5
a) 0)
6x-4y=5 3x1+2x,tx3 =1
8X'3y:2 6 X1 +5X2+4 X3='2
9 X1 +8X2 +7X3:3
Bapuant 6
a) 0) 2x1-5x,tx3 =1
x+2y+37=3 2x+y=11
4x,+2 x3=2 3x+5y+7z=0
S5x-2y=41 7X1 -2X5 +3X3=3

B) x+2y+z=3

B)

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

3X1 -
2x+y+z=7
X-y+z=1

x-5y+3z=-1
2x-4y+z=3

x+y+z=5
X-y+z=3
2X-y-

X+2y-2=2
2x-3y+2z=2
3x+y+z=8

3X1 -

x+3y+4z=1



Bapuant 7

a) 2x-Sy=-7 0) x3+2x,+x3=-1 B) x-yt4z=11
x-3y=-5 3xX1 -Xo- X3=-1 3xH2y+z=10
2X1 -2Xo- 3X3=-5 X-y+2z=5
Bapuant 8
a) 3x-5y=16 0) x;t2x+x3=4 B) xt2y+z=2
2x+y=23 3x1 -5%,1+3 x3=1 2 x+3y-4z=-5
2x1 +7X2- X3=8 3x+y+z=3
Bapuant 9
a) 0) x;t2x+x3=4 B) x+t2y+z=9
2x-y=-4 3x1 -5x,+3 x3=1 x+y+2z=8
Tx-y=12 2Xy +7X5- X3=8 2x+y+z=7
Bapuant 10
a) 0) B) Xx-ytz=1
4x-3y=2 X11t2X,+3x3 =6 x-5y+3z=-1
3x+3y=5 4x, +5x,16 x3=9 2x-4y+z=3
7X1 +8X2:6

3amanue Ne 2

B 3agauvax 11-20 BeryrcnuTh npeaensl QyHKINN:

11. a) lim (2x%-3x+4);

X—2
6) !(I_I'Il] 3x ,5x 8:
7 11(-x)
B)IImSX2 A4AX 2
U _2x 1
12. a) 1M (33432 +8x+10);
X—0

&) lim x* gx .15;
X_5l
2(x-b5)
B)J('_[Q 2Xx -3x° +1 ;
x3—4xX +2x




13. a) 1M (xx41);

)_(—;—l

& liM x* 7x 10 ;
X_45
3(x-5)

B)Ilm X X' +1
X3 —2X + X
14,a)|'n1(2x -8X+4);

X—#3
6)!(In21 3x 8x ,4;
(x-2)
B)|”n 2x +3x 12 :
X=2x"+1
15. a) 1M (2x2-4x+5);

X——1

6 lim 3(x _2)
) X_>2 2 !
3x -8x+4

p) 1M 3x"-2x+4 ;

. X 344X +2X
16. a) MM (-3x%+4x-8);

X—2
6) |XILT'11 4(1 _x) :
3x" +5x-8

B)l”n 2x"~3x - 4 ;
2xt X

17. a) MM (ax'-5x2+4);
X1

)Ilm x* - 9x +20:
X_:;S
2x =10
B)Ilm 3X 14x° 3 ;
X—2x"+1
18. a) 1M (4x-2x-1):

X—0

6)I|m 5x° 14x .8 :

X—32
- X —2

g) lIM 2x'"5x 4 ;
X'+ 2X+3




19. a) lim (5y2,4y):
X-1s

6))!1{2 3X . 7x -6
X+3
B) )I(I_[Q 2)2(4 X 1
. 3X 12X X
20. a) lim (C-x*+1);
X—=—1
6) iﬁng 2x°+x 15 ;
o X+3
B)||m5x3 4Ax 2.
Uy 2xt

Penienne THIOBBLIX nmpuMepoB

BbruncjuTs nmpejedibl:
No 1. M (4x5%+8).

X—3

I[JI}I HaXOXKICHUA IIPCACIIa IIaHHOﬁ Q)YHKHI/II/I 3aMCHHUM apryMCHT X €TO
NNepeaAcCJIbHBIM 3HAUYCHUCM (BBIHOJIHI/IM HCIIOCPCIACTBCHHYIO HOIICT&HOBKY):

M (4x.x248)=4-3-32+8=12-9+8=11

X—3

w2, limoax x 10=0],
2 " 5x_10 (O]

0
Hemnocpencrsennas oacTaHOBKa IPUBOAUT K HEONIPEACIEHHOCTH THUIIA { all.x :
YTOoOBI paCKpBITh 3Ty HEONPEJAEIEHHOCTh, PA3JI0KUM YUCIUTENb U 3HAMEHATENb Ha
MHOKHUTENHN U JI0 TIepexo/ia K Mpeielly COKpaTUM Ipo0b Ha MHOXKHUTEIh X-2.
Yucnurens — KBaIPaTHBINA TPEXWICH PA3JIOKUM Ha MHOKUTEIIN:

2x%x-10=2(x-2)(x+°)
2

2x%+x-10=0
D=1-4-2(-10)=1+80=81
11481 119 8

X]_: = 2
2.2 4 4

wo= L 81 19 10_ 5

T2 T4 T 47 2

Hcnonwvzyemvie ghopmynol:

— Pa3JI0OKCHHUC KBaaApPaTHOI'O TPCXUICHA Ha MHOKHNTCJIN

ax’+hx+c=a(X-X;)(X-X,), TAe Xi, X, KOPHH KBAAPATHOTO YPaBHCHHS
ax*+bx+c=0.

— D=b*4ac



20

bi/D b VD

X1=————— Xo=
2a 2a
3HaMeHATeIIb! 5x-10=5(x-2) _ c _
lim 2x", x 10 = (0] = lim 2(x_2)(x4) = lim2x,5_2,2,5 9

lof  x2 275 5 5

5(x—2)

N3, M 3x'-2x vy =[xl
U EX +3x +10x+2 -

IIpn x—00 uMeeM HeoIl CIACJICHHOCThL BHU A [i]\ JJIA paCKPbBITUA KOTO OM HYKHO
1 | ’

|.II
pPasaACINTb YUCIUTCIIb U BHAMCHATCIIb TMOYJICHHO Ha CTAPIIYIO CTCIICHb ApryMCHTA T.C. HA
3
X

, , ~oax? 21-2_'_ x 1
x»x 5y’ +3x +10x+2 T xee 5x3 3x2  10x | 2 5’

et o+ =
x¥3 T ox3 T a3 8

T.K IIPU X—>00 BEJIMYUHBI { 2z, _1.1.3.10. 2 —(0 (6eCKOHEYHO MaJIbl)
* x ) ¥ i {3 ) x ’ xz ’ x3 .
_ 3 w2 2
im4x3+x2—2 _ (=] _ lim.3 33 3
Ne4., Ilm,_7—= ][ i].~= lim L 5 £ X2 = oo, MIOCKOJIbKY YUCIIUTEIIb
Xow dyit Bx—2 X 3x2 | Gx 2
' IR R

HOCIEAHEN APOOU CTPEMHUTCS K IIPeey, OTJIMYHOMY OT HYJIsI, @ 3HAMEHATelb — K HYJIIO.

3aganue Ne 3

B 3amawax 21-30 wuwccrmemoBarh  3amaHHY0 — (QYHKOUIO — METOJAaMHU
muddepeHIrnanbHOr0 UCUUCIEHUS U IOCTPOUTh ACKU3 rpaduka. MccnenoBanue GpyHKuui
PEKOMEHIYETCSI POBOAUTH 110 CIEAYIOLIEN CXEME:

1) Haiitu o6macTh onpeaenacHus GyHKINH;

2) Haiitu npou3BOHYIO (QYHKIIHH;

3) HaiiT TOUKH SKCTpEMyMa;

4)  OmnpenenuTbh IPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH;

5) Haiitu Touku nepernda QyHKIMH;

6) OmnpeneauTb NPOMEKYTKH BBIMYKJIOCTH U BOTHYTOCTH (YHKIIHH;
7) Haiitu 3Hadenue QyHKIMK B TOYKAX SKCTPEMyMa U meperuoa;

8) IlocTpouTth 3cKU3 rpaduKa.

21. y=2x>-9x*+12x-5
22. y=x’-6x"+9x+1



23. y=x>-3x*-9x+1
24, y=x*+3x%-9x-10
25. y=x>+6x°+9x+2
26. y=2x°-3x%-12x+5
27. y=2x°+3x*-12x-8
28. y=2x*+9x*+12x+7
29. y=2x°-15x"+36x-32
30. y=2x%15x"+24x+4
Pemenue Tunmosoro npumepa
y=x+9x*+15x-9
1) OGmacThio onpeeeHus TaHHOW (YHKIIUU SIBIISIETCS] BCE JICHCTBUTEIIBHBIC
3Ha4YeHHS aprymenTa x, 1.e D(y)=R
2) Haiinem npou3BOAHYIO (DYHKIIUN
y =3x%+18x+15
3) Haiinem ToYKH SKCTpEeMyMa, JIJIsl 3TOTO MPUPABHIEM MTPOU3BOIHYIO K HYIIIO.
3x*+18x+15=0, :/3

X*+6x+5=0

D=36-4-5=16; )(1:6|—\/E 1: )(2:6—\/E - 5
2 2
3HauuT QYHKIMS UMEET JIB€ KPUTHUYECKUE TOUKH X1=-1, X,=-5.
4) Haiinem mpoMeXyTKA MOHOTOHHOCTH (DYHKIIHH, JIJISl 3TOTO pa30uBaeM 00JIacTh
oTmpeeNeHus] KpUTHYECKUMHU TOYKaMU Ha HHTEPBAJIBI

s R
T. max T. min

Omnpenenum 3HaK MPOU3BOJIHOM HA KaXKJJOM MHTEpBaJe:

y (0)=3-0°+18-0+15=15>0, 3naunT HawunTepBaie (-1;+-) IpousBomHas ByHKIHH
MIOJIOKUTENbHAS, 3HaUeHHE (PYHKIIUK BO3paCTaeT.

y (-2)=3"(-2)*+18-(-2)+15=-9<0, na npomexytke (-5;-1) mponssoanas GpyHKIHH
OTpULIaTeNbHAs, 3HaUYeHUsI PYHKIMH YOBbIBAET.

y (-6)=3"(-6)*+18(-6)+15=30>0, Ha mpOMEeXYTKe (- = -5) MPOM3BOAHAS BYHKIIHH
TIOJIOKUTENbHAS, 3HAYCHUS (PYHKIIMH BO3PACTAET.

Orcrona cienyer, 4To X;=-5 — Touka MakcuMyma (max), X,=-1 — Touka MUHUMYyMa
(min).




5) Haiinem touku neperunba QyHKIUH, IUIS TOrO HAWJEM BTOPYIO MMPOU3BOAHYIO
(GYHKIIMM U IPUPABHUBAEM €€ K HYJIIO:

y '=6x+18

6x+18=0

6x=-18

X=-3 — KpUTUYECKas TOUKA.

6) OmpenenM MPOMEXYTKH BBIITYKJIOCTH ¥ BOTHYTOCTH (hyHKIMHU. PazoObem
00J1acTh onpeeNeHrs Ha HHTePBAJIbI (- «;-3) U (-3;+ =)

- +

—3 (T. iepernoa) >

OmnpenenumM 3HaK BTOPOU MTPOU3BOTHON HA KaXIOM HHTEPBAJC:
y"'(0)=6-0+18=18>0;

y"'(-4)= 6-(-4)+18=-6<0.

Ha npomexytke (-3;+ =) — (QyHKIUS BOTHYTas ; a Ha NPOMEKYTKe (- x;-3)—
(GyHKIIMA BBITTYKJIas , 3HAYUT X=-3 — TOYKa Meperuoa.

7) Haiinem 3HaueHre (QYHKIMH B TOYKAX B TOYKAX IKCTPEMyMa M reperuoa
Ymax=Y(-5)=((-5) +9(-5)*+15(-5)-9)=16

Ymin=y(-1)=((-1)*+9(-1)*+15(-1)-9)=-16

Yuepernsa=Y(-3)=((-3)"+9(-3)"+15(-3)-9)=0

8) INMoctpomm 3cKku3 rpaduka ¢ yIeToM MPEAbITYIUX UCCIICTIOBAHMMI
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3amanue Ne 4

B 3agauax 31-40 BeIYMCIUTE HEOMPEACICHHBIC HHTETPAJIBI, PE3YJIBTAT TPOBEPHUTH
muddepeHrpoBaHUEM.

31. a) [(3x " +8x Ndx;
0) [(7-6x) dx -

32. a) J(x*-6x)dx ;
6) [(4+3x) dx.

3. a) J@X " 4x e,
6) fIn 3x dx.

34, ay )€ 2x)x.

6) [cosdx dx.

+



35. a) [(3-g'-1) dx;
6) [(sin 3x)dx.
36. ) [(sinX-5) dx;
6) JIn(X+3) dx.
37.  a) [(4-3cosX) dx;
6) [(5-4x)"dx.
38. @) [(4-2sinX ~x) dx;
6) fcos x dx.
39.2) [(4X -6X +4x -3) dx;
6) fsin”x dx.
40. &) (X -x°+1 )ax;

6) JIn(x —8) dx.
Pemienue TMNOBOIro npumMepa

1) HaiiTn HEOTPENETIEHHbIE MHTETPAJIBI, PE3YIIBTAT IPOBEPHTH JUP(HEPEHIIMPOBAHUEM.
41 11 3 2
a) j(2x *Bx dcos)dx - X X 4sinx, C_ X3 X7 4sinx | C

411 111 2
[IpoBepka nuddepeHITnpOBaHUEM:
3 2
(2)3( |5)2( 4sin; C) = %(3)X * |22X 4cos=2x"* {5x 4cosx

0) J(8x —3)%dx

[IprumeHnM TOACTaHOBKY

8x—3:t
8dx =dt
dX:ﬂ
8

4 4 4

j(8x 3)3dx=Jt3dt=1Jt3dt=“ Iczt_I B3 ¢
C
8 8 8 4 32 32

[TpoBepka nuddepeHrpoBaHrueM:

25



fex 37
32

.

"'=4(8x 3°(Bx ~3) _(8x-3)°8 _

C 8x - 3)°
| ‘ 32 (B3)

Hcnonvzyemvie popmyavt: (x") =nx ™

(sinx) =cos X

(cU,) =cU,
) x" 1

Jx dx = 1 C
n+1

Jcosxdx =sinx +C

3aganmne Ne 5

B 3agauax 41-50 BeUMCIUTH TUIONIAAb PUTYPHI, OTPAHUYCHHYIO 3aJaHHBIMU
JUHUSIMU:

41.  y=x% y=49
42.  y=x° y=8
43.  y=x*+1,x=-2,%x=2
44.  y=x° y=64

45,  y=x+2,X=2, x=4
46.  y=x+1, y=9

47.  y=x*+1,y=26
48. y=2X, x=1, x=2
49. y=x+1,y=28
50. y=x’+2,y=27

Pemienue TunoBoro npumepa

Bbraucauts miomiaas GUrypbl, OrpaHMYCHHYO 33 [aHHBIMHU JTHHASMHU:
y=x>+2, y=29 Y,

A

29

Al

v

26




Haiinem aOciuccel TOUEK NEpecedueHns 3aAaHHbIX JIMHUM:
:’y=X3+2_ :'X3+2=29_ [X3=27. [X:3
. y:29 ’ :., y:29 ’ | y=29’ ~|~y=29

Hﬂomaﬂb (I)I/IprBI Sq’me = Snpﬂm SKp.mp
S, =3 %29 =87(e0")
npsam 3
3 x* 3 0 81 1
S 4 4 4 4 4

3

S, 87 26" 50
v =87-26_—60—(e0
'z 4 4(6 )

3
Ortser: miomaas GUrypsl COCTABIIAET 6oz(e02)

HUcnonwvzyemvie hopmynvi: Herotrona-Jleitbanma

b
Sy = | f()dx =F (b) - F (@)
n nil
n+1
chx:cx +C

Tema 6: Teopusi KOMILIEKCHBIX YHCEJ

Heab: HayuyuThCS MEPEBOANTH KOMIUIEKCHBIC YMCIA U3 anreOpanyeckoil B TPUTOHOMETPHUYECKYIO U
MOKa3aTeIbHYI0 (HOPMBI.
CamocrosiTesibHas padoTa: HHAMBUAYaIbHAs JoMalIHAsA padora. Pabora ¢ mutepaTypoil.
dopma KOHTPOJISI: IPOBEPKA UHIANBUTYAIbHON JOMAIIIHEH paOOTHI.
Buanl 3aganmii:
1. Ilpedcmasumb yucsaa 8 mpuzoHomempu4eckol gopme.

2. TlpeacraButh ymclia B moKa3aTeNnbHOU opMme.

Teopernuecknii marepuaJ. Ilpumep BbInoIHeHUs1 padOThI

Yucno Buaa Z =X + 1Y, rlie X U y — J1100ble AHCTBUTENBHBIC YUCTA,

a 1— MHUMas eIMHULa, OIpeesieMasl paBEHCTBOM = - 1, Ha3bIBAETCS] KOMILJIEKCHBIM YHCJIOM.

Uucna X ¥ 'y Ha3bIBalOTCSI COOTBETCTBEHHO JEHCTBUTEIBHON U MHUMOM YacTsAMHU KOMIUIEKCHOTO Yucia
Z n obo3Havatorcsi: X =Re z, y = Im z.

3anuch KOMIUIEKCHOTO YHMCIIa B BUAC Z = X + | Y Ha3pIBaeTcs anredpandeckoi GopMoit KOMILIEKCHOTO
qucia.

KommiekcHoe uncno z = X + 1 y MOXXeT ObITh H300pa’keHO B JAEKapTOBOI KOOPIMHATHON IUIOCKOCTH

XOY 1100 Toukoii ¢ abcuuccoil X U OpAUHATON Y, THOO PagnyCc-BEKTOPOM ITON TOUKHU:



Jnuna smoeo eekmopa Hazviéaemcs MOOYIeM KOMHIEKCHO20 YUCIA Z U
obosznauaemcs |g| unu r:
—
[z = r=yx2+y2 :
2011, 00PA308AHHbBIL IMUM BEKIMOPOM C NOTONCUMETLHBIM
HanpasieHuem
oelicmeumenvrou ocu OX, HA3b186aeMCsl APZYMEHMOM Hucia z u obosnavaemcs Arg z. .
Benuuuna Arg z mnocosnauna u onpedeiena ¢ moyHOCmMbIO 00 YUCIA, KpamHOo20. 3uayenue Arg z,

3aKa0ueHHoe 6 npedenax om —* 00 T | nazvieaemcsi 21ABHBIM U 0O03Hauaemcs Arg Zunu P

—n{arg:ﬂ_:;r.tgqo::-:;

Hea komnnexcroix uucna Z =X + 1yl uz2 = x2 + 1 y2 cuumaromest paguvimu, eciu coomeencmeeHHo
PA6HbL UX oelicmeumenvivle U MHUMbIE YACMU:
X1=x2, yl=y2.
ﬂea KOMNJIEKCHBIX Yucaa Z = X + i Yu Z = X—I Y, omauuaromcsa moabKo 3HAKOM MHUMOT yacmu,
Hasvleaiomcs CORPAHCEHHBIMU .

Tpuzonomempuueckas u HOKa3ameabHas Gopmvl KOMNIEKCHO20 YUCLA
Z=X+ 1Y umerom 6uo:

7=7 (COs@HIsing) 7=re'? oery? - coomeemecmeenno MoOyIb U 21ABHOE 3HAUEHUE APLYMEHMA
KOMNIEKCHO20 YUcaa 1.
Ilpumep.

TIpedcmasumo 6 mpu2oHOMEmMpU4ecKoll U NOKA3AMeNbHOU Qopmax Komniekcrhoe yucio Z =3 + v3i.

Pewenue:

1) Haxooum mo0ynb KOMIIEKCHO20 YUCIA:

2) Haxooum enaenoe 3nauenue apeymenma KOMNieKCHO20 YUcia 7.

Tak kax eexmop, uzobpadxcarowuii yucio Z redxcum 6 I yemeepmu u

i ]

tg(¢)=73 ,mo’ &.



T
cos— +isin—
6

3) Haxooum mpuconomempuyeckyio popmy: 7 = ( 6),

B W DN

Haxooum nokazamenvuyro gpopmy: 7 = 2% 3e’%
3aganus 1J151 CAMOCTOATEILHON padoThI

[IpencraBuTh B TPUTOHOMETPHUECKOM U TIOKA3aTeNbHOM (hopMax CIeAyIONIHe KOMIUIEKCHBIE YnCIa;

1 BapuaHt 2 BapuaHT 3 BapuaHT 4 BapuaHT
1-i -1-i -2+2i -2-1

~.§-i xE-ﬂ.Ei —xE-Zi ~.§-1.§i
V34 V6 42 V6 +v3j -3 42
5+4i -3+2i 5-2i -5+2i

Tema 7: JaemMmeHMbI Mmeopuu 8epOAMHOCMU U MamemMamu4eckoli cmamucmuku.

Henab: nonyunuts npexacrasieHue o Hayke «KoMOuMHaTOpHKa», 0 €€ LEesIX U 3aJladyax, O 3apOKICHUU

TCOPUU BCPOATHOCTHU.

CamocrosiTesibHas padora: paboTa ¢ TuTepaTypoi
dopMa KOHTPOJISA: JIOKJIA] HA YPOKE
Kpurtepun ouennBanus:

Onenka «5» cTaBUTCS HpPU CIAHHOM B CpoK paboTe, MaTepual B IOJHOH Mepe COOTBETCTBYET

3asBJIICHHOM TEMC, JOKJIAAUUK N3JIaracT MaTcpuall CaMOCTOATCIIbHO,

OreHka «4» CTaBUTCS TIPH XOPOIIIEM PACKPBITHH TEMBI TOKJIa1a, O0yUYaIONIHIICs H3IaracT MaTeprall He

CaMOCTOATCIIBHO.

OHCHKa «3» cTraBUTCS IIpHU PpaCKPBITUHU TEMbI HC ITOJIHOCTBIO, JOKIAYHUK HCYBCPCHHO H3JIAarac€t CBOU

TE3UCHI, pa60Ta MOXET OBITh CllaHa HC B CPOK.

=

OHCHKa «2» CTaBUTCs, €CJIK TEMa NOKJIaa HE PACKPhITA.

OcHoBHas JquTEpPaTYpa
Maremaruka : yaeOHuK / A.A. Jlanasa. — 3-e u3., ucnp. u gon. — M. : UTHOPA-M, 2017. — 544
c. — (Cpennee mpodeccroHaibHOe 00pa3oBaHne) INEKTPOHHBIN pecype
IO.M. Jlanmnos, H.B. HuxonoBa, C.H. Hypuesa; Martematuka: Yuebnoe mocobue / - M.: HUIL
NH®PA-M, 2014. - 496 c. DnexTpoHHBII pecypc
JlonoTHUTEILHASI JIUTEpPaTypa:

Hanasu A.A. CoopHuK 3a7a4 1o MateMaTuke: YueOHuk. — M.:@OPYM-NH®PA-M, 2012.

Mopakosuu A.I'. Anrebpa u Havana matemaruyeckoro anamuza. 10-11 kmaccel. B 2 u. Y. 1.
VY4eOHuk 1715 yyammxcsi o01eo0pa3oBaTeabHbIX yupexkaeHui (0a3oBblil yposens) / A.I'. Mopakosuy.
-11-e uzn.,crep. —M.: Muemo3uHa, 2013.-399 c.



3.

Anrebpa u Hayana Maremaruyeckoro aHanu3za. 10-11 kmacesl. B 2 u. Y. 2. 3agaunuk Ui yqammxcst
001eo0pazoBaTeNbHBIX yupexaeHui ( 6a30BwIid ypoBeHb) /[A.I". Mopakosuy u ap.]; mox pea. A.TL.
Mopaxkosuya.-10-e u3z., crep.-M.: Muemo3una,2012.-239 c.

HNuTepHET-pecypceb:

1. BbruncnurenbHble METOABI M MPOTPaMMHPOBAHKE: HOBBIE BBIYMCIUTEIBHBIC
TEXHOJIOTHHU — Hay4HBIH KypHa: http://num-meth.srcc.msu.su/.

2. Kypnan Iloaumaom / MaTtematudeckoe oOpa3zoBaHME: MPOILIOE M HACTOSIIEE:
http://www.mathedu.ru/e-journal/.

3. KBAHT - ¢wu3uko-MaTeMaTH4ecKuii HAYYHO-TIOMYJISIPHBIN KypHaNm  JUIs
IIKOJIBHUKOB U CTyAeHTOB: http://www.kvant.info/.

4, YyeOHas du3HKO-MaTeMaTHYECKas oubnmoreka — EqWorld:

http://eqworld.ipmnet.ru/ru/library.htm.
5. I'paduku Gpynkuit http:// graphfunk .narod.ru

Ilepuoanueckue U31aHUA:
1.Kypnan «Mup ITK».

2.T'azera «Matemaruka. [lepBoe ceHTAOpsI».


http://num-meth.srcc.msu.su/
http://www.mathedu.ru/e-journal/
http://www.kvant.info/
http://eqworld.ipmnet.ru/ru/library.htm
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