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L.IEJIHA U 3AJAYM TMCOUTIINHBI

Hesn AUCHMNJMHBI — TPOYHOE W CO3HATEIHHOE OBJIAJCHHE CTYACHTAMH MaTeMaTHUYECKUMHU
SHAHUSAMU U YMCHUAMU, HGO6XOI[I/IMBIMI/I B IIPAKTHUKC pa6OTbI CricquaJInuCToB CpPEAHCTO 3BCHA,
JNOCTAaTOYHBIMH ISl W3y4YeHHsI OOIICTEXHWYECKHX W CIHEIHATbHBIX JUCHUILUIUH W MPOJOIDKCHHS
o0OpazoBaHusl.

3agaum - OpPraHM30BBIBATH COOCTBEHHYIO JICATEIIHOCTh, ONPEACISITh METOABl W  CIIOCOOBI
BBINOJIHEHUST TPOPECCHOHATBHBIX 33/1a4, OLEHUBATh MX 3(PPEKTUBHOCTh M KadecTBO. OCYIIECTBIATH
MIOUCK, aHAJIU3 ¥ OLIEHKY MH(POPMAIIUU, HEOOXOIUMOH JUIs IIOCTAHOBKU U PEIICHHS TPOQECCHOHATBHBIX
3amad, TPOPECCHOHATBPHOTO W JIMYHOCTHOTO  pa3BuTHs.  Mcmonb3oBarh  MHPOPMAIMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJOTMH Ui COBEPIICHCTBOBAHMS MPO(ECCHOHANBHON  NIESTEIBHOCTH.
CaMOCTOATEIBPHO OMpPEeNesaTh 3a7a4d MPOPECCHOHATBHOTO M JIMYHOCTHOTO PAa3BUTHS, 3aHUMATHCS
camMo00pa3oBaHNEM, OCO3HAHHO IUIAHUPOBATH TMOBBIIICHUE KBaTH(PHUKAIINN

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

VYyebnas nucuuriinHa «MarteMaTuka» BXOJUT B MaTEMaTHYECKUN €CTECTBEHHOHAYYHBIA ITUKII
JTUCHHUIIIMH CHEIUATbHOCTH, YCTAHABIMBAIOIINX 0a30BbIe 3HAHUS W HABBIKU, HEOOXOAUMBIC B OyIyIIeH
npoecCHOHANBPHOM AESITeTbHOCTH BBIYCKHUKA. OTH 3HAaHUS HEOOXOAMMBI KaK IpPH MPOBEICHUU
TEOPETUYECKUX HCCIECNOBAaHUWA, TaK W NPU PEIIEHUH KOHKPETHBIX MPAKTHUYECKUX 3a1ad B
npodeCCHOHAIBHON 00JIaCTH.

OcBoenue nucnuiurHbl «MHpOpMaTHKa) HEOOXOMUMO TS TaTbHEHIIEro H3yIeHHs JUCIIUILTAH
«Muadopmaruka» u «MHPOpMALIMOHHBIE TEXHOJIOTHH B MPOPECCHOHATBHON JIEATESILHOCTH.

3. INTAHUPYEMBIE PE3YJIbTATBI ObBYYEHUA 110 JUCIHUIIJIMHE

[Tponecc n3yueHust TUCHUTUIMHBI HAIPaBJIeH Ha (OpPMUPOBAHHE CIIETYIONNX KOMITETCHIIHNA:

OK 1. IToHMMaTh CYIIHOCTb M COLMANIBHYIO 3HAYMMOCTb CBOEH Oyaylei mpodeccuu, mposBiIsTh K
HEl yCTOWYMBBIN UHTEPEC.

OK 2. Opranu3oBblBaTb COOCTBEHHYIO J€STEIbHOCTb, ONPEAETSATh METOJIbl U CHOCOOBI
BBITNIOJTHEHUS MPO(PECCUOHANBHBIX 33/1a4, OLIEHUBATh UX I3PPEKTUBHOCTh U KaueCTBO.

OK 3. Pemath nmpo6JiemMbl, OLIEHUBATh PUCKU U IPUHUMATh PEILIEHHsI B HECTaHIAPTHBIX CUTYalUsX.

OK 4. OcymiecTBisATh MOUCK, aHAU3 U OLEHKY MH(pOpMaluu, HeOOXOIUMOU JJii OCTAaHOBKU U
peleHus npopecCUOHANBHBIX 3a/1a4, TPO(PECCHOHATBHOTIO U TMYHOCTHOTO PA3BUTHS.

OK 5. Ucnonb3oBath HHGOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH ISl COBEPILIEHCTBOBAHUS
npodecCHOHATBLHOMN 1A TeNTbHOCTH.

OK 6. PaboTaTh B KOJUIEKTHBE U KOMaHJIe, 00eCIIeunBaTh €€ CIuloueHue, 3hPexkTUBHO o0IaThes C
KOJIJIETaMH, PYKOBOJICTBOM, TOTPEOUTEINISIMHU.

OK 9. OpueHTHpOBaTHCS B YCIOBUSAX MOCTOSIHHOIO U3MEHEHUS IPaBOBOi 0a3bl.

B pesynbpTaTe ocBoeHHS YI€OHOM MUCIUTUINHBI O0yUYaIOIIUIACS 10JIKEH 3HATD.

- 3HAaYeHHE MaTeMaTUKM B TNPOPECCHOHATBHON JEATENPHOCTH M IPH  OCBOEHUH
npodeccroHaabHON oOpa3oBarenbHOi mporpammsel (OK-6,9,);

- OCHOBHBIE MaTeMaTHYECKHE METOJbl pEIICHHs MPHUKJIAAHBIX 3a7ad B 00JIACTH
npodeccronanbHoi aestensHocTH (OK-3,5);

- OCHOBHBIC MTOHATHSI U METO/bI MaTeMaTndeckoro anainmusa (OK-5),

- JIMCKPETHOI MaTeMaTuku, TuHeitHo# anreopsr (OK-1,4),

- TEOpPHH KOMIUIEKCHBIX YHCeJN, TEOPUH BEpOATHOCTEH M MaTemaruueckoil cratuctuku (OK-
3,6);

- OCHOBBI HHTETPAJBHOTO U quddepenuanbaoro ucuncienus (OK-3,5).

yMeThb:



- pemaTh MPUKIAIHbIEC 330aud B 001acTu podeccrnonanbHoi aestensHoct (OK-5).
BJIA/IETh:
- HaBBIKAMH HCIIOJIb30BaHUS ~ MAaTEMaTHUYECKOTo armapara B JesSTEeIbHOCTH MEHEIKepa IIo
nponaxam (OK.1-9).

4. COIEP)KAHHUE PA3JIEJIOB U TEM JJUCHUIIJINHBI

PA3/IEJI 1. Teopusi npeaeioB

Tema 1. Illpenesa pynkuuu. HempepbiBHOCTH (PYHKIIUU.
Coneprxanue TeMbl

[TonsTre npenena GyHKIMH B TOUKE U HA TIPOMEXKYTKE.

[Tpupamienne aprymeHTa | npupaiieHie QyHKIuu, THIbI pa3pbiBoB. CBOMCTBA HENIPEPHIBHBIX
dbynakuumid. [Ipeaen ynknuu Ha 6eckoHeUHOCTH. BhInciienune npeaenos GpyHkui. J[Ba 3aMmedaTeTbHBIX
npenena.

PA3/EJI 2. {udgdepeHunanbHOe HCHUCICHHE.

Tema 2.1. [IpousBoanbie GpyHKUMH.

Coneprxanue TeMbl

Omnpenenenre TpOU3BOIHON (DYHKIUU.

[IpaBuna nuddepeHmpoBanus.
[IpousBoaHas ClOXHON (YHKIUH.

Teopema o npousBoaHON 00paTHOM GyHKIKU. [Ipor3BOHBIE OOPATHBIX TPUTOHOMETPUUECKUX
byHKIHIA.

Bropas npousBoHas u Mpou3BOAHAS BeICHIETo mopsaka. uddepeHnrpoBanue 31eMEHTapHBIX
byHKIHIA.

Tema 2.2. UcciienoBanue GyHKIUH € IOMOIIBLIO IPOU3BOAHBIX.

Conepxanue TeMbl

1.IlpumeHeHre BTOPO IPOU3BOJHOM.

2.AcumnToTsl rpaduka (yHKIHU.

3.Hampasnenue Beinmykioctu rpaduxa gynkuun. Touku neperuda.

4. Oburas cxema ucciae0BaHus (PyHKIUH.

PA3/IEJI 3. JInneiinas anredpa

Tema 3.1. Pemienne cucrem.

ConeprxaHue TeMbl

[TonaTHe MaTpULbl, BUABI MATPULL U JieiicTBUA ¢ HUMU. OOpaTHas MaTpuUIla, pellieHHe CUCTEM
METO/IOM MOCTPOEHUS 00paTHON MaTpHIlsl U 110 hopmynam Kpamepa.

PA3JIEJI 4. UnTerpajibHOE HCYHCICHHE

Tema 4.1 HeonpeaenéHHblii HHTErpa.

Coneprxanue TeMbl

1.IlonsiTue HeonpenenéHHoro uHTerpana. OCHOBHBIE CBOMCTBA HEONPEIEIEHHOIO HHTETpaa.
MeTobl HHTETpUPOBaHUS (HENOCPEICTBEHHOE HHTETPUPOBAHNUE, BBEICHHE HOBOM IEPEMEHHOM,
MHTETPUPOBAHUE 110 YACTSAM).

2.TabnauuHble HHTETPAJIbI.

3.HaxoxneHue HeonpeaenEHHbIX NHTErPaioB.

Tema 4.2. OnpenesiéHHbIN HHTETPAJI.

ConepxaHue TeMbI

1.IlonsTne onpenenéHHoro uHTerpana. OCHOBHbIE CBOMCTBA

ornpeAenéHHOro nHTerpana. MeTo bl BEIUKMCICHHS ONIPEIeIEHHOTO MHTErpaa.

2.ITpuGnukEHHbIE METO/IbI BBIYMCIICHUS OTIPEIeIEHHOr0 HHTErpaia. Beruncnenue
FeOMETPUUYECKUX, MEXaHNUECKHX, (PU3NYECKUX BEJTMYHMH C IOMOIIbIO OINpe/IeIEHHBIX HHTErPaoB.

PA3JIEJI 5. Teopusi KOMIJIEKCHBIX YHCeJI

Tema S.1. IloHsiTHE KOMILJIEKCHOI'0 YHCJIA.



ConepxaHue TeMbI

[ToHsiTHE MHUMOM €AMHUIIBI, TIOHATHE KOMIUIEKCHOTO YKCIIa,

Anrebpanyeckast popMa KOMIUIEKCHOTO YHCIIa, TEOMETPUISCKOE N300paKeHNE KOMIUIEKCHOTO
qucia, TPUTOHOMEeTprudecKas (hopMa KOMIUIEKCHOTO YHCIa,

[Tepexon ot anredbpanyeckor K TPUTOHOMETPUIECKOH opme. JIeHCTBUS ¢ KOMIUIEKCHBIMHU
YUCIIaMHU

PA3JIEJI 6. Teopusi BepOATHOCTH

Tema 6.1. Teopust BeposiTHOCTH.

Copep:xaHue TeMbI

DneMeHThl KOMOMHATOPUKH, BUIbI KOMOMHAIIMA, COOBITHS UX BUJIBI, BEPOSITHOCTh COOBITUI U HX
CBOICTBa, BEIYHMCIICHUE BEPOSITHOCTU COOBITUH.

5. METOAUYECKHE YKA3AHUA K BBIINIOJIHEHUIO 1 O©®OPMJIEHHUIO
KOHTPOJIbHOM PABOTBI

KonTtponbHast paboTta sSBI€TCS BaKHBIM 3TAllOM B U3YUYEHHH JUCHUIUIMHBI U PACCMAaTPHUBACTCS
KaK 0JiHa 13 POPM CaMOCTOSTEIILHOM Pa0OThI CTYJICHTOB.

Llens KOHTPOIBHOM PabOTHl 3aKITIOYAETCS B CHCTEMATHU3AINH, CTPYKTYPH3ALUH, YTITyOICHUN U
3aKpEIUICHUH 3HAHWH CTY/ICHTOB T10 COOTBETCTBYIOIIUM BOIIPOCAM IIPOTPAMMBI, a TAK)KE PA3BUTHH HABBIKOB
NPUMEHEHUSI TCOPETUUECKUX 3HAHUH B MIPAKTHYCCKON JICITENTbHOCTH — opranu3aiuii KonrponeHas pabora
COCTOHUT U3 TEOPETHYECKOTO BOIIPOCA.

OTBEThI Ha TEOPETHUUECKUE BOIIPOCHI JTOJDKHBI OTPAXKATh HEOOXOJAUMYIO U JIOCTATOYHYIO
KOMIIETEHIINIO CTYJICHTa, COAEPIKATh KpPaTKUE U YeTKHe (POPMYIHPOBKH, YOSAUTEIbHYIO apTyMEHTAIHIO,
JI0Ka3aTeIbHOCTh U 00OCHOBAHHOCTh BBIBOJIOB, OBITh JIOTHYECKH BHICTPOCHHBIMH.

B kon1e paboThl 1OKeH OBITh IPUBEICH CIUCOK JINTEPATYPHI B alI(paBUTHOM TTOPSIKE.

TpebGoBaHust K 0POPMIICHHIO KOHTPOJIBHOM pabOTHI

O6beM paboTbl 3-4 cTpaHUILIBI PYKOIIMCHOTO TEKCTA (yYeHUYECKasi TeTpajib) WK 2-3 CTpaHUI]
MAIIIMHOIIMCHOTO TeKCcTa hopmara A-4; Ha CTpaHHUIIAX HEOOXOJMMO OCTABJISATH OIS JUIs 3aMeUaHUi
peleH3eHTa.

Crpanuisl paboThl HyMepyroTCs, TUTYNIbHBINA ucT (IIpunoxenue 1) siBisercs nepBoil crpaHuLiel
KOHTPOJILHOH paboThl (HOMEp Ha THUTYJIHHOM JINCTE HE CTABUTCS ), HA BTOPOM CTPAHUIIE JAOTCS OTBETHI
Ha KOHTPOJIbHBIE BONIPOCHI.

PyKomucHBIN TEKCT HODKEH OBITh HAITMCAH Pa300pYMBBIM IMOYEPKOM, O3 TOMapOK,
HEOPEKHOCTh B M3JI0KEHUH U 0(DOPMIIEHUHN HE JIOMYCKaeTCsl.

Ecnu y cTyneHTa BOZHUKAIOT BOIIPOCHI TIO BHIMOJIHEHHIO KOHTPOJILHOW PabOThI, MOKHO
00paTUTHCS 32 KOHCYJIbTAIMEeH K COCTAaBUTENIO TaHHONW KOHTPOJIbHOM paboThI

Tabnuua 1711 BIOOpa BapraHTa KOHTPOJIBHON pabOThI

e mocnennue uudpsl Howmep BapuanTa
HOMEpa 3a4€THON KHUKKU

01 36 71

02 37 72

03 38 73

04 39 74

05 40 75

06 41 76

07 42 77

08 43 78

09 44 79

10 45 80

11 46 81

12 47 82
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60
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3agaHus 1J151 KOHTPOJIBHBIX PadoT

3aganue Ne 1

Pernienre THIIOBBIX IMPUMEPOB paCCMOTPEHO B TCOPECTUICCKOM MATCpUaAJIC

B 3apavax 1-10 pemuTh cucTeMbl ypaBHEHHI a)

MaTPUYHBIM CITIOCOOOM

0) MeTo0M

Kpamepa B)

MeroznoM ['aycca

Bapuanr 1

a)
X -y =3

2x+3y=16

Bapuanr 2

a)

5x+3 x3=1

Tx-y=12

Bapwanr 3

a)

0)
X1+2Xot+x3=-1
3x1 -Xo- x3=-1
2X1 -2X2- 3X3:-5

6) X1+2Xo+x3=4
x+2y+z=9 2x-y=-4
x+y+2z=8

2x1 +7Xo- X3=8

6)

B)

B)

B)

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

3X1 -

2x+y+z=7

x-y+z=1




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

Bapuanr 4
a)

2x-Ty=8
4x-9y=19

Bapwuant 5
a)
6x-4y=5
8x-3y=2

BapuanTt 6

a)

4x,+2 x3=2
5x-2y=41

X1+2Xo+3x3 =6
4xq +5x,+6 x3=9
7x1 +8%,=6

0) B)
2 X1-3Xo+X3 =-7
X1 +2x5-3 x3=14
z=1 x1 +x, —5x3=18

6) B)
3x1+H2Xo+X3 =1
6 x1 +5x,+4 x3=-2

9 x1 +8x5 +7x3=3

0) 2x1-5X71X3 =1 B)
x+2y+3z=3 2x+y=11

3x+5y+7z=0

7X1 -2X2+3x3=3

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



Bapuanr 7
a) 2x-Sy=-7
3y=-5

Bapuant 8
a) 3x-5y=16
2x+y=23

BapuanTt 9

a)
2x-y=-4

Tx-y=12

Bapuant 10
a)

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

6) X11T2Xo+x3=-1
3X1 -X2- X3:-1
2X1 -2X2- 3X3:-5

0) x1t2x,+x3=4
3x1 -5x,1+3 x3=1
2x1 +7Xo- X3=8

0) x1t2x,+x3=4
3x1 -5x+3 x3=1
2x1 +7X2- X3=8

0)
X1+2x+3x3 =6
4x4 +5%x,+6 x3=9
7x1 +8%2,=6

3amanme Ne 2

B 3apauax 11-20 BerauCcIuTh Mpenensbl pyHKIIN:

11. a) lim (2x2.3x+4);
X2

2
lim3x ,5x _8:
61 % * !
11(1 —x)
+4x 42
2
X—2x +1

12. a) 1M (3x3+x+8x+10);
x—0

B) lim 5y
X s

. 2
lim _ 15 :
0) X %E 8x +15;
2(x —5)

B) lim 2X — 2+
x> 33K
—4x " " 2x
3
X

B) x-y+4z=11 x-
3x+2y+z=10
x-y+2z=5

B) x+2y+z=2
2 x+3y-4z=-5
3x+y+z=3

B) xH+2y+z=9
x+y+2z=8
2x+y+z=7

B) x-ytz=1
x-5y+3z=-1
2x-4y+z=3



13. a) M (CxP1);
X—-1

L2
6 lImx~ _7x ,10;
X5
3(x —5)
plim 4 3,

X—»00 ,
44

x3 2X X
14. a) "M (2x2-8x+4);
X3
. 2
6 |II’2 3x _8x ,4;

(x—2)

plim o gt
X—»0 Z 4
—2x 1

X

15. a) '™ (2x-4x+5);
X—>-1

6) lim  3(x _2) .
Xaz 2 ’
33X —8x +4

B)IM 3 = 2
X—®© 3 < ;
+4x " 2x
3
X
16. a) "M (-3x%+4x-8);
X—2
6 lim_4(__ —x)

x4 3X2+5x _8

) IIM gx 3%, *4;
X—>»00
—2X *TX
2
17. a) lim (4)25‘-5x2+4);
x3
I 2
6) le1>5( -9x +20;
2x =10

i 3
p) lim 3x *4x +3;
X—o0 — 2 S

—2x *1
_ X
18. a) M (ax-2x-1);
x>0

6)lim 5x —14x 18 ;
4>

X 2
X 2
i 3
B)“m 2xX.,—5x — 4;
X—>00 S

X T2x+3






19. a) M 2x2+ax);
x-3

. 2
6)lim 3x +7x -6 ;
x>-3
x+3

lim
B) 2X tx .1
x—w & 2 4
X —X

_ 3x
20. a) M (1),
X—-1
6) lIm 2y’ +x -15 ;
X—>—-3
X+3

. 3

X0 S
X—2x + 1

Penienne TUNOBBIX NPUMEPOB

Boruncauts npeaesibi:
Nel, M (4x-x%+8).
X—3
Jis HaxOKACHUS Tpeesia JaHHON (QYHKIIMM 3aMEHUM apryMEHT X €ro
nepeebHBIM 3HaYeHHEM (BBIMOJHUM HEMTOCPEACTBEHHYIO MOJICTAHOBKY):

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

X3
: 2
Ne2.  limox™ o x 10 = ,
X4>2
5x —10 0
HGHOCpeHCTBeHHaﬂ IIOACTAaHOBKA HpI/IBOI[I/IT K HGOHPGI[GJIGHHOCTI/I THUIIA {9} .
0

Yt0o0BI PAaCKpPLITH 3TY HECOIIPCACIICHHOCTD, PA3JIOKUM YUCIIUTECIIb U 3HAMCHATCJIb HAa MHOXKUTCIIN U
A0 nepexoaa K Impeaciy COKpaTum I[p06b Ha MHOXKHTEINb X-2.
Yucaurenp — KBa,I[paTHBIfI TPEXWICH Pa3JIOKUM Ha MHOXUTCIIN:

2x%+x-10=2(x-2)(x+ > )
2

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

Xq= -1+M_-1+9_§_

2
2x2 4 4

X= -1-481 -1-9 10 5

4 42

Hcnonvsyemvie qbopm;%zﬁz.z

— pa3NoKEeHHE KBaAPAaTHOTO TPEeXWIeHAa Ha MHOXHUTEIU ax?+bx+c=a(X-X1)(X-Xa),
IJIe X1, X2 KOPHH KBaJIPAaTHOTO YpaBHEHUS ax>+bx+c=0.

— D=b%*4ac



3nameHargb: 5x-10=5(x-2) 5
lim 2x" . x _10 = {0} _lim 2 _2)( , D =lim> .5 2,2,5 9
x x = =

X2

5x _10 0] x72 2 x’2 5 5 5
5(x—2)
. 2
Ne3. lim QVS B 2nX tx—1 = |
X—w OA Z -
3+3x +10x +2 o0
5x '
[Tpu x—00 UMEEM HEONPEACICHHOCTh BHJIa {f} , JUTSl PACKPBITHS KOTOPOH HY>KHO
0

PasaCINTb YUCIIUTECIIb U BHAMCHATCIIb MMOYJICHHO HA CTApUIYIO CTCIICHL apryMeHTa T.€C. Ha
3
X

, , _ 2x2+ x 1
lim 33X —2X tx—1 _ {E}: lim _x3 x3 x3 __x3 _3
0

x>0 5x°+3x +10x+2 X 5x3  3x? | 10x 2 5’
x3 x3  x3 0 3

T.K TPH X—>00 BEMUUHBL  { z; —1; l; 3.10. 2 } —0 (6eCKOHEYHO MaJIbI).
x? x27 x37 x? x27 i3
@ + ﬁ _ 2
Nod lim Ax34x2—2 _ |l 1im «3 ¥3 3
o4, —1= = 00, TIOCKOJIbKY YHCITHTEIb
x> 32+ 5x—2 || Xo© 3x2 , 5x 2 ’ y
' 3 .3 3

X X X
HOCHGI{HCI\/'I I[pO6I/I CTPEMUTCH K MPEACITY, OTINYHOMY OT HYJIA, @ 3BHAMCHATCIIb — K HYJIIO.

3ananue Ne 3

B 3apauax 21-30 uccrnenoBath 3a1aHHy0 QYHKIIHIO MEeTOaMH T GEpEeHITHATFHOTO UCYHCICHUS
U TIOCTPOUTH 3CKu3 rpaduka. VccnemoBanne (QyHKIHMH PEKOMEHAYETCS MPOBOAMTH MO CIEAYIOIIEH
cxeme:

1)  Haiitu o6nacTs onpeneneHus GpyHKIMM;

2)  Haiiti mpousBoaHYyIO0 QYHKIIH;

3)  Haiftu TOUKH dKCTpEMyMa;

4)  Onpenenuts NPOMEKYTKH MOHOTOHHOCTH (hyHKIIUH;

5) Haittu Touku neperu6a QyHKIUM;

6) OnpenenuTh IPOMEKYTKH BBITYKIOCTH H BOTHYTOCTH (yHKIIHH;
7) Haiitu 3Hauenne GYHKIMM B TOUKAX SKCTPEMyMa H Meperu6a;
8) IMocTpouts sckm3 rpaduka.

21, y=2x>-9x*+12x-5
22. y=x3-6x*+9x+1



23. Fx3-3x2-9x+1
24, y=x3+3x2-9x-10
25. Fx3+6xz+9x+2
26.  y=2x>-3x*-12x+5
27. F2x3+3xz-12x-8
28. y=2x3+9x%+12x+7
29. y=2x>-15x*+36x-32
30. y=2x3-15x%+24x+4
PeleHue THIOBOTO MpuUMepa
y=x+9x%*+15x-9
1) O6nactrio onpeseeHns TaHHON GYHKIMU ABNAETCSA BCE JEHCTBUTEIbHbIC 3HAYCHUS
aprymenTa X, 1.¢ D(Y)=R
2) Haiinem npou3BOAHYIO (hyHKIIHH
y =3x%*+18x+15
3) Haiinem Touku S5KCTpeMyMa, ISt TOTO MPUPABHAEM IPOM3BOAHYIO K HYIIIO.
3x°+18x+15=0, :/3

X2+6x+5=0

D=36-4-5=16: X,= —6+416 4  X,= —6-+16 _ 5
2

3HauuT QYHKIMS UMEET JABE KPUTHUECKUE TOUKU X1=-1, Xp=-5.

4) Haiizem mpoMeXyTKH MOHOTOHHOCTH (DYHKITUHM, JUIS STOTO pa3buBaeM 001acTh ONpeieeHus
KPUTUYECKMMHU TOYKAaMH Ha HHTEPBaJIbI

\/‘\/\=
J e~ A

T. max T. min

Onpenenum 3HaK MPOU3BOJHON Ha KaXKIOM MHTEPBAIE:

y (0)=3-02+1 8-:0+15=15>0, 3uauutr HauuTepBane (-1;+ o0 ) MPOU3BOIHAS (DYHKITHH
MIOJIOKHUTEIbHAS, 3HAaUeHHE (DYHKIIMH BO3PACTAET.

y (-2)=3+(-2)*+18+(-2)+15=-9<0, Ha npomexyTKke (-5;-1) mpon3BoHas GpYHKIUH OTPUIIATETbHAS,
3HaueHMs QYHKIUH 2y6f,1BaeT.

y (-6)=3-(-6)"+18-(-6)+15=30>0, Ha mpomexyTtke (- o ;-5) pou3BoaHAS (DYHKITHH
MOJIOKHUTEIbHAS, 3HAaUeHUs (PYHKIIMH BO3paCTaeT.

Otcrona cienyer, 4To X1=-5 — TOUka MakcuMyMma (max), Xo=-1 — Touka MUHUMyMa

(min).



5) Haiinem Touku nepern6a pyHKIHH, [T STOTO HalIeM BTOPYIO MPOU3BOAHYIO BYHKIUHU 1
NPUPaBHUBAEM €€ K HYIIO:

y '=6x+18

6x+18=0

6x=-18

X=-3 — KpUTHYECKasi TOYKA.

6) OnpeenuM NPOMEKYTKH BBIMTYKIOCTH U BOTHYTOCTH (yHKIMH. Pazo6beM 061acTh
oTpeieNieHUsT Ha MHTEepBaIbI (- w3 u -3+ )

- +

—3(T. iepernoa) >

4

OmnpeenumM 3HaK BTOPOM MPOU3BOIHOM HA KaXKJI0M HHTEPBAJIC:

y"’(0)=6:0+18=18>0;

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

Ha npomexytke (-3;+ o) — (QYHKIHMS BOTHyTas ; a Ha IMPOMEXYyTKe (- 03-3) —
(GyHKIUS BBITYKJIas , 3HAYUT X=-3 — TOUKa neperuoa.

7) Haiinem 3Ha4enye GYHKINU B TOYKAX B TOUKAX IKCTPEMYMA U TIeperuoa Ymax=y(-
5)=((-5)>+9(-5)*+15(-5)-9)=16

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

Yuepernoa=Y(-3)=((-3)°+9(-3)’+15(-3)-9)=0

8) MocTpoum 3cku3 rpaduka ¢ y4eToM HpebIAyIHX HCCeI0BaHUI
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v
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3aganue Ne 4

B 3apauax 31-40 BEMUCITUTH HEOIIPEIEIIEHHBIE HHTETPAJIBI, PE3YJIbTAT IPOBEPHUTH
b depeHIIMPOBaHUEM.

3L a) j(3x4 +8x 5)dx;

917 =3 ax.

2. 3 5,

0 J’ (4 J3x) dx.
8
. a J@x T4 Ox

0) J‘In3x dx .

34. a) I(ex _2X Jax ;



6) ICOS4X

dx .



35. a) I(SX _eX 3 dx;

0) j‘ (sin 3x)dX .

36. a) I(sinx —5) dx ;

6) Ik 4.3)dx.

3r. a) j(4 —3cosx) dx ;

6) J‘(S _4x) dx.
38. a) J,(4X 2sin x x) dx ;
0 2 dx.
)Icos X "
39. a) 2 3) dx;;
3
- I(4x —6X 4x
) 2 dx.
sin X

4 a7
40. a)J'(X 3 L ydx

0) Iln(x —8) dx.

Pemienue THNOBOrO NpuMepa

1) Haiiti HeonpeaeIeHHBIC HHTETPAIIBI, PE3YIbTAT IPOBEPUTH M (EPEHIIMPOBAHUEM.
P [(2x ,5r_acosxdx _ 2 41 5l 4sinx ¢ 2x3 X 4sinx . C
+ 7 — = + — =— +92 - +
-+ 14 n 3
41 11 2
ITpoBepka auddepeHurpoBaHneM:
2x°  5x . 2 4 5
_ "= Z(3)x T 4 =Z2x_4cos_, 4
€ s T2 4sin. o 3( ) + — oy 4 +5X_4cosx
2

6) | (& —3)3dx

[TpuMeHUM MOJICTAaHOBKY
8x-3=t

8dx = dt

dx:E
8
J‘(8x-3)3 di [y d8t =;It i

25



8 4

[TpoBepka auddepeHnnpoBaHueM:

32

26



[ax3j+CJ _4Bx- g8 -3 _(8Xg)3 ~(8x 33

32 (8x
32 8 -
HUcnonvsyemvie ghopmynbi: (x n ): nx N 1
(sin =cos x
X) '
.~ cUx
(cUx)
n
X' 4+1
&ndxz n+1+C

Iammmzﬁnx+c

3amanue Ne 5

B 3apauax 41-50 BeauCIUTH IUI0MIAAL (PUTYPHI, OTPAHHYCHHYIO 33IaHHBIMU JIMHHUSIMH:
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, Xx=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

Pemenue THIOBOIO nmpumepa

Boruncnuth miiomanas GUrypbl, OrpaHU4eHHYIO 3aJaHHBIMU JTUHUSIMU:

y=X 42, y_29 y
3 4

A

29

Al

27




Haiimem aGcrucchl ToUeK nepecedeHus 3aIaHHbIX JINHUN:

3 _ —
y=x3+2 [x342-29, X' =27 [x=3
y=29 | y=29 [y=29 [y=29
[Inomans Gurypst Sy =Sy, = Sy mp
2142 AM
Sppan =3x29=87(¢0") 3
4 3 0% 81 1
Skp _Tgx +2)dx = (—F2x) [ = F2X3-——2X0="—+6=20_(ed° )
e 4 4 4 4 4
P 1 3 0
-0 - 2
Spuc 87 26, 60 (0)
OTBeT: mIommaab GUTYPBI COCTABIISET 60_ 2
4(6() )

Hcnonvzyemvie gpopmyasi: Herorona-Jleiibauia

Skp.mp :T f()dx = F(b) " F (a)

n a
nl

J‘x deX_+C
n+1
chx:cx+C

Tema 6: Teopust KOMILIEKCHBIX YHCeEJ

Henab: HAyYUTHCSA TEPEBOANTh KOMIUICKCHBIC YHCJIA U3 aNreOpandecKoil B TPUTOHOMETPHYECKYIO U
MOKa3aTeNbHYI0 (OPMBI.
CamocrosiTesibHAas padoTa: HHINBUAYAIbHAS qOMalIHss padoTa. PaboTa ¢ mutepaTypoil.
®opmMa KOHTPOJISI: IPOBEPKA WHINBUAYAIBHON JOMAIIHEH paboThlI.
Buabl 3apanuii:
1. Ilpeocmasums yucna 6 mpueconomempuueckou ghopme.

2. TlpencraButh ymclia B TOKa3aTeNbHOU opMe.

Teopernuecknii MmaTepuas. [lpumep BbInoTHeHUsI padoThI

Yucno Bupa z = X + 1y, r1ie X U y — J1to0ble JeWCTBUTENBHBIC YHCTIa,

a 1— MHUMas eIMHULa, OIpeensieMasl paBEHCTBOM = - 1, Ha3bIBAETCSl KOMIJIEKCHBIM YHCIIOM.

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

3anmuch KOMIUICKCHOTO YHCia B BHIIE Z = X + | Y Ha3pIBaeTcs anredpanveckoi popmMoii KOMITJIEKCHOTO
qucia.

KommekcHoe uncino z = X + 1 y MOXeT ObITh H300pa’keHO B JEKApTOBOI KOOPJMHATHON TUIOCKOCTH

XOY b0 TouKo# ¢ aOCIMCCOM X U OPUHATON Y, INOO panyC-BEKTOPOM STON TOUKH:



Jlfr .\‘ |I-1 l)

B
»

X

Jnuna smoeo eekmopa Hazvleaemcs MOOyIeM KOMIIEKCHO20 YUCTA Z U
obosznauaemcs |g| unu r:
——
2| = r=yx*+y% ,
2071, 06PA308AHHBL FMUM BEKNMOPOM C NOLOACUMETbHBIM
HanpaeieHuem
oeticmseumenvrotli ocu Ox, Ha3bl18aeMcs APyMeHmom yucia z u obosnavaemces Arg z. .

Benuuuna Arg z mnocosnauna u onpedeiena ¢ moyHOCmMbIO 00 YUCIA, KpAmHO20. 3uayenue Arg z,

3axnouenHoe 8 npedenax om —* 0o T | nazvieaemcs enagnvim u 0b603navaemces Arg z unu P

—n{arg:ﬂ_:;r.tgqa=§

Hea komnnexcroix uucna Z =X + 1yl uz2 = x2 + 1 y2 cuumaromest pasnvimu, eciu coOomeencmeeHHo
PABHbL UX oelicmeumeibible U MHUMbIE YACMU:
X1=x2, yl=y2.

ﬂea KOMNAEKCHbIX yucia Z = X + i Yu =X—Ii Y, omau4aromcs moiabKo 3HAKOM MHUMOU yacmu,

Ha3ovleAromcst CORPAHCEHHbBIMU .

Tpuzonomempuueckasn u ROKa3amenbHaa Gopmvl KOMNIEKCHO20 YUCLA
Z=X+ 1Y umerom 6uo:
7=7 (cos@+ising) 7=re'? o1y @ - coomeemcmeenno Modyb u 2naGHOE HAUEHIUE APSYMEHMA

KOMNJIEKCHO20 Yucaa 1.
Ilpumep.

TIpeocmasums 6 MpueoHOMempu4ecKoll U NOKA3aMenbHOU (opmax KoMniekcHoe yucio 2 = 3 + ¥3i.

Pewienue:

1) Haxooum mooynb KOMIIEKCHO20 YUCTA:

Izl=+ = |3 +\"§i|= ’3: + {x"‘i}: =243

2) Haxooum enaenoe 3nauenue apeymenma KOMniIeKCHO20 YUcia 7.

Tak xkak eexmop, uzobpasicarowuti yucno Z aedxcum 6 I vemseepmu u

@ =—

VE] T
3 ,mo 6.

tg(¥)=



T T
cos— 41 sin—
3) Haxooum mpuconomempuueckyio popmy: 7 = ( 6 6),

Haxooum noxazamenvuyio gpopmy: 7 = 2¥3¢€’8
3aganus 1J151 CAaMOCTOATEILHON padoThI

Hpe,Z[CTaBI/ITB B TpHFOHOMCTpH‘ICCKOﬁ 1 TIOKa3aTelIbLHON (bopMax CICAYIOIIUEC KOMIIJICKCHBIC YHCJIa:

1 BapuaHt 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 1-i -1-i -2+2i -2-1
2 V3. V6 VZj —-v6-2j V3 .42Zj
3 V34 V6 +v2j V6 +V3j -3 V2
4 5+4i -3+2i 5-2i -5+2i

Tema 7: Inemenmovt meopuu 6epoAMHOCHU U MAMEMAMUUECKOU CIAMUCMUKU.

Henapb: nomyunuts npexacrasieHue o Hayke «KoMOMHaATOpHKa», 0 €€ LEeIsIX U 3ajadax, O 3apOKICHUU
TCOPHUU BEPOATHOCTH.

CamocrosiTesibHas padoTa: paboTa ¢ TuTepaTypoi

®opmMa KOHTPOJISL: 10KJIA] HA yPOKe

Kpurepun onenuBanus:

Onenka «5» cTaBUTCA NpPH CHAaHHOW B CpPOK paboTe, MaTepuan B IOJHOW MeEpe COOTBETCTBYET
3asiBJICHHOM TeMe, JOKJIAIUUK U3JIaracT MaTepUall CaMOCTOSTEIIBHO;

OneHka «4» cTaBUTCS IIPU XOPOIIEM PACKPBITUH TEMBI 0KJIa1a, 00ydaroUuiics n3iaaraeT MaTepuai He

CaMOCTOSATCIIbHO.

OHGHKa «3» cTaBUTCH IIpHU PpaCKPbITUU TEMbBI HC IMOJTHOCTBIO, JOKJIAJYUK HCYBCPCHHO M3J1aract CBOU
TC3UCHI, pa60Ta MOXET OBITh CllaHa HC B CPOK.

OHGHKa «2» CTaBUTCs, €CJIKM TEMA NOKJIala HC paCKpPLITA.

6. YU EBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE
JAUCHUIIJINHBI
HopmaTuBHBIE JOKYMEHTBI:
1.®enepanbHbIl TOCYIApCTBEHHBIM 00pa3oBaTeIbHBIA CTaHAAPT CPEAHEro Mpo(hecCHOHATBLHOTO
obpazoBanus mo crenuanbHOCTH 40.02.01 — [IpaBo u opraHmu3aIys COUaATHLHOTO 00eCIIeYEHUSI.
2.®enepanbubliit 3aKoH PO ot 29.12.20013roma Ne273-03 «O6 o6pazoBaHUMN».
3.PaGounit yueOnbii mnan cnenuansHocTH 40.02.01 — [IpaBo u opraHu3zanus COLUAIBLHOTO
o0ecreyeHusl.
OcHoBHasl uTEpaTypAa:
1. Maremaruxka : yueObnuk / A.A. lagasgn. — 3-e u3sn., ucnp. u gon. — M. : UHOPA-M, 2017. — 544 c.
— (Cpennee npodeccnoHanbHOE 00pa3oBaHue) DIECKTPOHHBINA pecypc.
2. IO.M. [lanunos, H.B. HukonoBa, C.H. HypueBa; Maremaruka: Yue6Hoe mocobue / - M.: HUILJ
NH®PA-M, 2014. - 496 c. D5eKTpOHHBIN pecypc.



JlonotHUTeILHAS JTUTEPaTypa

1. Janmasu A.A. COopHUK 3a1a4y 10 Matematuke: YueoHuk. — M.:@OPYM-UH®PA-M, 2012.

2.  MopnakoBuu A.I'. Anre6pa u Hauvana marematuueckoro ananmuza. 10-11 kmaccer. B 2 4. Y. 1.
Y4eOHuK 1 ydanuxcsi 001meo0pa3oBaTeNIbHBIX yupexacHui (0a30BbIi ypoBeHb) / A.I'. MopakoBud.
-11-e u3n.,crep. -M.: Muemo3uHa, 2013.-399 c.

3. AnreOpa m Hauajna Maremaruueckoro anamuza. 10-11 kmaccsl. B 2 4. Y. 2. 3amayHuk 11 ydammxcs
o0mieo0pa3oBaTenbHBIX yupexkaeHui ( 0a3oBeiii ypoBenb) /[A.I. Mopakosuu u ap.]; mox pea. A.l.
Mopnkosuya.-10-e uzn., crep.-M.: Muemosunna,2012.-239 c.

HNHTepHET-pecypcehl:

1. BeruuciaurenbHble MCTOABI W HPOrpaMMUPOBAHUC. HOBBIC BBbIYHUCIHUTCIBHBIC TCXHOJOIUHU —
HaYYHBIH KypHai: http://num-meth.srcc.msu.su/.

2. Xypuan Ilomuaom /  MaremaTtudeckoe  oOpa3oBaHME:  TPOIIIOE M HACTOSIIEE:
http://www.mathedu.ru/e-journal/.

3. KBAHT — ¢u3uko-mMaTeMaTH4eCcKuii HAyqHO-TIONMYJISIPHBINA KypHAJ JUIsl IIKOJIEHUKOB M CTY/ICHTOB:
http://www.kvant.info/.

4. YaebHas ¢bu3nKo-MaTeMaTuyecKas oubnmoreka - EqWorld:
http://eqworld.ipmnet.ru/ru/library.htm.

5. I'paduxn pynxnmii http:// graphfunk .narod.ru

Ilepuomuueckne M3IaHMA:

1.2Kypnan «Mup [TK».
2.I'azeta «Maremaruka. [IepBoe ceHTIOps».
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