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1 BBEJAEHUE

1.1 O6mue npaBua

Mertonudeckue peKOMEHIAlUU pa3padoTaHbl HA OCHOBE pabodel mporpaMmbl yueOHOMH
JTUCIUTITUHBI «MareMaTrka B Tpo(ecCHOHaTbHOM AeSITEIbHOCTI

B coorBerctBud ¢ DPI'OC CIIO 1o cmemmansHoctr: 15.02.16 Texuomorus
MalIHHOCTPOCHUS

JlaHHBIE METOTMICCKIEC PEKOMEHIAITUY MTPETHA3HAYCHBI TSI CAMOCTOSITEIIEHOTO N3YICHHSI
JTUCIUTIIMHBI «MareMaTrka B IpodecCHOoHaIbHOM IS TEIIBHOCTH

Y BBITIOJTHEHUSI IOMAITHEH KOHTPOIBHOU PaboThl 00YJaIOIIMMUCS KOJUIEIKA.

st yenienrHoi paboThl 00ydaronieMycs HEOOXOIUMO:

— O03HAaKOMHUTKCS C TPEOOBAHUSAMU K Pe3yJbTaTaM OCBOCHHS JUCHUTIINHBI (11.2.2).

— M3y4YUTh TEOPETHYECKUN MaTepual, C Napauie]bHbIM BBIMOJIHEHUEM MPAKTUYECKUX
3amanuid. [TocienoBaTeTbHOCTh M3YUYCHHS U3JIOKEHA B TEeMaTHUeCKOM TutaHe (11.3.2).

— BBINIOJTHUTH 33/1aHUS JOMAITHEN KOHTPOJIBHOM paboThl (11.4) 1o cBoeMy BapuaHty (11.1.3),
UCIIONB3YS B KauecTBE o0Opaslla METOJUYECKHE PEKOMEHIAIMd K BBITOTHEHUIO
KOHTPOJILHOM padoTHI (11.5).

— TOCTe 4Yero, C TOMOIIbI0 Y4eOHOW muTeparypel (1.6), MOXHO OTBe4YaTh Ha
9K3aMEHAIMOHHBIE BOIIPOCHI (MJTU BOMPOCH K MU HepeHITMPOBAHHOMY 3a4€Ty) U peliaTh
MPaKTHYECKUe 3aJaHus 0 TeMaTHUKe, YKa3aHHOH B 11.3.3.

K »sx3ameny (wm muddepeHnnpoBaHHOMY 3a4éTy) JOMYCKAIOTCS OO0ydarommecs,
YCIICUITHO BHITTOJTHUBIINE IOMAIITHIOK KOHTPOIBHYIO paboTy.
JloMariHsisi KOHTpOIbHAs paboTa CONEPKUT_6 3a1aHUii TTO TeMaMm:

- OcHOBHbIE MOHATHSA JUHEHMHON anreOpbl. MeTonbl peleHusl CUCTEM JMHEHHBIX
YpaBHEHUH

- OcHoBsl nuddepennuanpHoro ucunciaeHus. [IpousBogHas u quddepeHuan
—  OCHOBBI HHTETPAITHHOTO UCYHUCIICHUS

1.2 TpeGoBanusi, npeabsiBasieMble K JOMALIHell KOHTPOJILHOI padoTe

1 Brinucats HOMEpa 3a/laHUil CBOETO BapUaHTAa.

2 IlpaBuibHO M aKKypaTHO IepenucaTrh 3aJlaHue KOHTPOJIbHOM paboThl MO CBOEMY
BapuaHTy. PaboTkl, BBIOIHEHHBIE 110 IPYTOMY BapruaHTYy, BO3BPAIIAIOTCsS 0€3 IPOBEPKH.

3 Pemenus conpoBOX/1aTh MOSCHEHUSIMH, YKa3bIBaTh €MHUIIbI BETMYUH.

4 Pa0oTy BBINONHITH YEPHUTIAMH pa300purBO (JINOO MEeYaTHBIM TEKCTOM).

5 B terpagu HEoOXOAMMO OCTABIATH HOJS U MECTO B KOHIIE paboThI sl 3aMEeUaHuil U
3aKIroueHus npenoaasarens. CTpaHULbI IPOHYMEPOBATS.

6 B xonie paOoThl MpPUBECTH MEPEUYEHb JUTEPATYypPbl, MPOCTABUTH 1Ty BBIMOIHEHUS
paboThI U MOATHUCH.

7 Jlns momydeHUs TMOJIOKUTEIHHON OIICHKH MO KOHTPOJIBHOM paboTe HEeoOXOAMMO
BBINIOJIHUTH BCe 3a/1aHusl. KauecTBeHHas OLIEHKa BBICTABIISIETCS 110 CIEAYIOIUM KPUTEPUSIM:

- OLIEHKA «OTJIMYHO» BBICTABISETCA 00yUaroImeMycs, €ClIM OH ITyOOKO M IPOYHO YCBOMII
MaTepuai Kypca, UCUEPIIbIBAIOLIE, I10CIE0BATENBHO, YETKO U JIOTUYECKH €I0 U3JIaraeT, BIJIAJIEET
Pa3HOCTOPOHHUMH HaBBIKAMU U IPUEMaMU BBINOJIHEHUS MPAKTUYECKUX 33]1a4;

- OLIEHKa «XOpOIIO» BBICTABJIAETCS 0OydarolieMycsi, €ClId OH TBEpJO 3HAET MaTepual
Kypca, TPaMOTHO M IO CYHIECTBY €0 M3Jaraer, He JOINYCKas CYLIECTBEHHBIX HETOUYHOCTEW B
OTBETE Ha BOIPOC, Bia/ieeT HEOOXOJUMbIMI HAaBbIKAMU U MIPUEMaMH BBIITOJHEHUS IPAKTUUECKUX
3a1ad4;



- OLCHKAa «yHOBJICTBOPUTCIIBHO» BBICTABJIACTCA o6yqafomeMyc51, €CJIN OH MMCCT 3HAHUC
TOJIBKO OCHOBHOI'O MaT€puajia, HO HC YCBOUII €TI0 neTaneﬁ, A0IMYCKAa€T HCTOYHOCTh, HEAOCTATOYHO
IIpaBUJIbHBIC (1)OpMy.]'II/IpOBKI/I, HapyIICHUA JIOTHYECKOH IIOCJICAOBATCIIBHOCTH B HM3JI0KCHHU
MIpOrpaMMHOI0 MaTcpualia, UCIbITBIBACT 3aTPYAHCHH S ITPU BBIITOJHCHUHU NPAKTUYICCKUX 3a1a4;

- ONLCHKa «HCYAOBJICTBOPHUTCIBHO» BBICTABJISACTCA 06y‘~IaIOHICMYC$I, €CJIM OH HEC 3HaACT
3HAYUTEIHLHON YacTH HN3Y4YCHHOI'0O Marcpuaia, JOIMyCKacT CYIICCTBCHHBIC OIJ_II/I6KI/I, HCYBEPCHHO
OTBCYACT Ha 3a/1aBACMbIC BOIIPOCHI, C OOJIBIINMHU 3aTPYAHCHUAMU PCIIACT IMPAKTHUYCCKUC 3a1a9n
HJIN HE CIIPABJIACTCA C HUMU CAMOCTOSATCIIBHO.



1.3 Pa30ouBKa no BapuaHTaM KOHTPOJIbHOH PadoThI

[Ipeano [Mocneuss nudpa mmdpa

CIeHss

tmbra | O 1 2 3 4 5 6 7 8 9

mmdpa

0 1,11,30 2,12,29 3,13,28 4,14,27 5,15,26 6,16,25 7,17,24 | 8,18,23, 9,19,22. 10,20,
31,4151 32,42,52 33,43,53 34,4454 35,45,55 36,46,56 37,47, 38,48,58, | 39,49,59, | 21,40,
61 62 63 64 65 66 57,67 68 69 50,60

70

1 2,12,21 3,13,22 4,14,23 5,15,24 6,16,25 7,17,26 8,18,27 | 9,19,28, 10,20,29, | 1,11,30
31,41,60 32,42,51 33,43,52 34,44,53 35,45,54 36,46,55 37,47, 38,48,57, | 39,49,58, | 40,50,
66 65 64 ,63 62 61 56,70 70 68 59,64

2 3,13,21 4,14,22 5,15,23, 6,16,24 7,17,25 8,18,26 9,19,27 | 10,20, 1,11,29, 2,12,30
40,50,51 39,49,52 38,48,53 37,47,54 36,46,55 35,45,56 34,44, 28,33, 31,42,59, | 32,41,
70 61 62 63 64 65 57, 66 43,58, 68 60,69

67

3 4,14,22 5,15,23 6,16,24 7,17,25 8,18,26 9,19,27 10,20, 1,11,29, 2,12,30, 3,13,21
39,43,60 38,42,60 36,41,58 35,44,59 34,45,57 33,46,56 28,32, 31,48,53, | 37,49,52, | 40,50,
62 61 68 67 66 65 47,54 63 62 51,70

64

4 5,15,23 6,16,24, 7,17,25 8,18,26 9,19,27 10,20,28 1,11,29 | 2,12,30, 3,13,22, 4,14,21
32,45,59 33,46,58 34,4757 35,48,56 36,49,54 34,50,53 35,44, 31,48,53, | 40,42,50, | 39,415
65 66 67 68 69 70 52,64 63 62 5

61

5 6,16,29 7,17,28, 8,18,27 9,19,26 10,20,25 1,11,24 2,12,23 | 3,13,22, 4,14,21, 5,15,30
33,42,58 34,43,57 35,44,56 36,45,54 37,46,53 38,47,52 39,48, 40,49,59, | 31,50,60, | 32,415
70 69 68 67 65 66 51,64 63 62 8,61

6 7,17,28 8,18,27, 9,19,26 10,20,25 1,11,24 2,12,23 3,13,22 | 4,14,21, 5,15,29, 6,16,30
34,49,53 35,48,52 36,47,51 37,46,54 38,46,59 34,44 56 40,43, 31,4258, | 32,41.59, | 33,50,
64 63 62 61 65 66 57,67 68 69 60,70

7 8,18,26 9,19,25, 10,20,24 1,11,23 2,12,22 3,13,21, 4,14,27 | 5,15,28, 6,16,29, 7,17,30
34,50,55 35,49,56 36,48,57 37,47,58 38,46,59 39,45,60 40,44, 34,4352, | 32,50,54, | 32,41,
61 62 63 64 65 66 51,67 68 62 54,70

8 9,19,27 10,20,26, 1,11,25 2,12,24 3,13,23 4,14,22 5,15,21 | 6,16,30, 7,17,29, 8,18,28
35,42,57 36,43,56 37,44,55 38,45,54 39,46,53 40,47,52 34,48, 33,49,52, | 32,50,54, | 31,42,
68 69 70 67 66 65 51,64 63 62 53,61

9 10,20,24 1,21,25, 2,22,26 3,23,27 4,24,28 2,25,29 6,26,30 | 7,23,27, 8,22,28, 9,21,29
37,48,51 36,47,52 35,46,53 34,45,54 33,44,55 32,43,56 31,50, 38,41,58, | 39,42,59, | 40,44,
69 70 68 67 65 64 57,63 62 61 60,69




2 OBIIAS XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI YYEBHOH
JAUCHUIIVIMHBI «<MATEMATHUKA B TIPO®ECCHUHOHAJIBHOU JEATEJIBHOCTHN»

2.1 MecTo y4eOHOM IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

VYuebnas mucuuiuimHa «MaTeMaTtuka B TpO(ecCHOHAIBHOW NESITeIbHOCTHY SBISETCS
obs3aTenpHOM YacThio OIl mukia obpazoBarenbHOM mporpamMmbl B cooTBercTBHH ¢ DI'OC mo
cnenuanbHocTH 15.02.16 TexHOIOrusi MalIMHOCTPOEHHUS.

VYuebnas nucuuminHa «MaremaTuka B IpoQecCHOHaIbHOM 1eATEIbHOCTH» 00eCTIeYBAET
(hopMupoBaHre KOMIIETCHIIUN 110 BceM BuaaMm JestebHocTr @I'OC no cnenmansaocty 15.02.16
Texnonorus mamumHocTpoeHusa. Ocoboe 3HaueHHe AUCLUIUIMHA UMeeT NpU (OPMHPOBAHUU U
Pa3BUTHUHU CIIEIYIOIINX KOMIIETEHIUI:

OK 01. Beibupats criocoOs! penieHus 3aad npohecCuoHaIbHOM NesTeNbHOCTH
IPUMEHHTEIBHO K PA3JINYHBIM KOHTEKCTaM;

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPECTBA I10MCKA, AaHATIM3a U UHTEPIIPETallun
nHpopMaluu, 1 THPOPMALIMOHHBIE TEXHOJIOTUH U1 BHITOJHEHUS 33434 NpodecCHOHaTIbHON
JESITEIbHOCTH;

OK 03. [1nmaHupoBaTh U peaTn30BbIBATH COOCTBEHHOE MPOPECCHOHATIHLHOE U TMYHOCTHOE
pa3BUTHE, TPEANPHUHIMATEIBCKYIO JeSITEIHHOCTh B TPOPECCUOHATBHON chepe, UCTIONB30BaTh
3HaHUS M0 (PUHAHCOBOI IPaAMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYallHUAX;

OK 04. DddexTrBHO B3aMMOIEHCTBOBATH U PadOTaTh B KOJJICKTHBE U KOMAH/IE;

OK 05. OcymiecTBisATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKAIIMIO HAa TOCY/1apCTBEHHOM
s3pike Poccuiickoit depepariuu ¢ yaeToM 0COOEHHOCTEH COMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTA;

2.2 Leab u nJaHUpPyeMble pPe3yJabTaThbl 0CBOEHUS THUCIUTLIHHBI

Kox 3nanusa Ymenus

IIK/OK

OK 01, —OCHOBHBIE TIOHATHS U — HaXOJWTh MPOU3BOIHBIE;

OK 02, METOJIbI MATEMATHYECKOTO —  aHATM3UPOBATh rPaduKH QYHKIHI;
OK 03, aHaIM3a — BBIYHCIISATH HEONPEIEIEHHBIE U

OK 04, —OCHOBHBIE ITOHSTHUSA ONPEACICHHBIC HHTETPAJIBL,

OK 05. JIMHEIHON anre6ps; — pelaTh NPUKIagHbIE 3a1a41

C UCTIONIb30BAHUEM DJIEMEHTOB
QG GepeHIINaTBLHOTO 1 HHTETPAILHOTO

—OCHOBHBIC YHCIICHHBIC
MCTOABI pECIICHU TPUKITIAIHBIX

sajau: WCUNCIICHUH,
—TEOPUIO KOMILTEKCHBIX — MIPOM3BOJIUTH ONEpalMU HaJl MATPUIIAMU U
qucer: OIIPEACTUTEISIMH, )
—OCHOBHBIE MOHATHS Teopuu | PEHIATh CHCTCMBIJIMHCHHBIX
. areOpanyecKux ypaBHEHUM;
BEPOATHOCTEH

M MaTeMaTUYeCKON CTaTUCTHKH




3 CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCHUILIAHBI

3.1 O0bem yueOHOM AMCUMILVINHBI U BU/bI Y4eOHOH padoThl

. O0bem B dopme .
Buna yyeOHo# padoThI MPAKTHYECKOMH
“1acos MOArO0TOBKH

O0béM y4yeOHOM TUCHHUIVINHBI 10 IUIAHY 120 )
CymmapHasi yueOHasi HArpy3Ka BO B3aUMO/I€eiiCTBUH € 24
npenojaBartejieM
B TOM YHCIIE!
JIEKIIUH, YPOKH 8
7ab0paTOpHBIC 3aHATHUS (SCITH MPEIYCMOTPEHO) - )
IIPaKTUYECKUE 3aHATUSA (ECIIU IIPELYCMOTPEHO) 10 )
KypcoBas padota (MpoeKT) (eciiu MpeayCMOTPEHO) - -
KOHCYJIbTAIlH 6 )
CamocrosiTe1bHAs1 padoTa 90 )
IIpoMe:xyTouHasi aTTecTalusl NPOBOAUTCA B (popme 6 -

IK3AMEeHA




3.2 TeMaTH4ecKHUii IUIaH U coJepKaHUe Y4eOHOM TMCHUTIHHBI

HaunmenoBanmue
pa3/iesioB U TeM

Conep:xanue y4e0HOro MaTepuaJia u
(opMbI OpraHu3anuM AesiTeJIbHOCTH
o0yuaoumxcs

O6bem
4ac0B

B
popme
np.

MOATOT.

Konrtpoabhbie
pa6oThl (HOMepa
BOIIPOCOB M 3a]1a4)

1

2

4

Tema 1.
OcHOBEHI
muddepenima
JIBHOT'O
HCUMCIICHUS

Coneprxkanue yueOHOro MaTepuania

24

Ponb 1 MecTO MaTEeMaTHKH B
COBPEMEHHOM MHUPE IPU OCBOCHUU
podeCCHOHATIBHBIX TUCIHUIUINH U B
cdepe mpodeccnoHaTbHOM
nesrenbHOCTH. [Ipenen pyHKImH.
[IpousBoanas. [IpousBogHas CI0XHOMN
¢byukun. [IponsBoaHas BBICIINX
MOPSIIKOB. ACUMITOTHI. AHAIN3
CIIOKHBIX (DYHKIIMH ¥ TIOCTPOCHUE UX
rpaduKoB.

21-30,31-40,
41-50

[IpakTrnueckue 3aHATUA:
Brruncnenune npezena B TOYKe U HA
OcckoHeuHOCTH. Bhruncienue
MPOU3BOJIHBIX AJIEMEHTAPHBIX U
cnoxHbIX GyHKuui. Haxoxaenne

ypaBHCHI/Iﬁ aCHMIITOT. AHAIIN3 CIIO)KHBIX

(GyHKIUH ¥ TOCTPOCHHUE UX TPAPHUKOB.
Pemenue nmpuknaaHbIx 3a1a4 ¢
MCIOJIb30BAaHUEM ITPOM3BOJIHOM.

CamocTrosTenpHas paboTa
00yJaroIINXCS:

Brruncnenue npeaenos. Packpeitue
neonpenenéanoctu(0/0)
Brraunciienue mpon3BoIHBIX
AJIEMEHTAPHBIX U CJIOXKHBIX () YHKIIHIA,
3aJJaHHBIX MHOTOWICHOM TPEThEH
CTETNEHH, IPOOHO —paIMOHATLHBIM
BBIpa)KEHUEM. BhIMoHeHNe 3aqaHnii
JIOMAITHEeH KOHTPOJIbHOU PaboTHI.

20

Tewma 2.
OcCHOBEI
WHTETPATBHOT
0 UCUYHCIIEHUS

Cojeprkanue yaeOHOro MaTepuania

18

Heonpenenennsplii nHTErpal.
HenocpencrBeHHOE HHTETPUPOBAHME.
OnpeneneHHbId HHTErpAL. 3aMEHA
IIEPEMEHHON B OIIPENIEIICHHOM
HHTErpaiie. Berancienue

TCOMCTPHUYCCKUX BCIIMYUH U (1)I/ISI/I'-I€CKI/IX

BCIINYHH. HpI/IHO)KCHI/IH HHTCI'palia K
PECIICHUIO MPUKIAAHBIX 3aaa4.

51-60

[IpakTnueckue 3aHATHSA:
Beluncnenne HECIOKHBIX
HEOIPEIEICHHBIX HHTETPAJIOB U
OIPEJEICHHBIX HHTErPAJIOB.




Brruucnenue miomaneit uryp,
BEJIUYHHBI ITYTH C TTIOMOIIBIO
OIpe/IeTICHHOr 0 UHTerpasa. Pemenue
MPUKJIATHBIX 33]1a4.

CamocrosTenpHas pabota
00yYaroNIXcs:

Brruucnenue onpeeneHHbIX U
HEONpeIeTICHHBIX HHTETPAJIOB.
Boruncnenue BeTUYUHBI YTH C
TOMOIIBIO ONPEEIICHHOI 0 UHTETpaa.
Pemenue npuknaaHbix 3a1a4.
Brimonuenue 3aganui joManrHen
KOHTPOJBHOH paboThI.

14

Tewma 3.
OcHOBHEBIE
IIOHSTHS
JIMHEHHOM
anreOpbl

Coneprxkanue yueOHOro MaTepuania

24

MarpudHsle MOZEIIN, OCHOBHBIE IIOHATHUS
Teopun Matpull. Oneparuu Hajg
MaTtpunamu. Onpenenurens. OCHOBHbIE
MIOHATHUS CUCTEMBI YpaBHEHUI. Metox
l'aycca. ®opmynsl Kpamepa.
IIpumeHeHne pa3nuyuHbIX METOIOB
peLICHUS CUCTEM JIMHEVHBIX YPaBHECHUN
B 3aJ1a4ax M0 BUJaM NpoQeccruoHaNnbHOI
JESITeIbHOCTU

1-10,11-20

[IpakTrueckue 3aHATHA:

HaxoxaeHnue cyMMbl MaTpull,
YMHOXXEHHE MaTpull. TpaHCIIOHUpOBaHUE
MaTpulbl. Berancienue onpenenurenei
Martpull. Pemenre cuctem JIMHEHHBIX
ypaBHeHU# MeTozoM ["aycca u Kpamepa.
CocraBiieHHE U pelIeHUE CUCTEM
JIMHEWHBIX YPABHEHUH JUIsl pa3JIMYHbIX
IIPOU3BOJCTBEHHBIX 3aa4.

CamocTrosTenpHas paboTa
00y4JaroIINXCs:

Haxoxenue npousBeneHrs MaTpull.
Pemenue 3apau Ha onepauuu ¢
Marpuuamu. Pemenue cucrem

JIMHEHHBIX YpaBHEHUU MeTojoM ["aycca u
Kpamepa. Beimonnenue 3ananuit
JIOMAaIlIHEeW KOHTPOJIbHOM PabOTHI.

22

Tema 4.
KoMmmiiekcusie
qucia

Coneprxkanue yueOHOro MaTepuaia

16

[ToHsTHE KOMIUIEKCHOTO YHCIIA.
I'eomeTpuyeckoe TOIKOBaHUE
KOMILIEKCHOr 0 uncia. [lonstue moayins
u aprymenTa. KoMiiekcHbie yncha.
Paznuunsie popmel 3anucu
KOMILJIEKCHOT'O YHCJIA.

[IpakTrueckue 3aHATUA:

JlecTBus HaJ KOMIIJIEKCHBIMHM YU CIaMHU.
Haxoxnenve Moysns u aprymeHTa
KOMILJIEKCHOT'0O YHCJIa.

10




JlecTBus HaJ KOMIIJIEKCHBIMM YU CIIaMHU
B alireOpandecKoi, TPUrOHOMETPUYECKON
Y TTOKa3aTelIbHON (hopMaMu.

CamocrosTenbHas padoTa
00yJaroIINXCs:

JleficTBUSI Ha/l KOMILJIEKCHBIMU YU CIIaMH
B alreOpanvecKoil, TPUroHOMETPUYECKON
1 TIOKa3aTesbHol (opme. Brimonnenue
3aJlaHU JOMaIIHEW KOHTPOJIbHOU
paboTHI.

12

Tewma 5.
OCHOBHEBIE
MOHATHS U
TEOPEMBI
TEOpUU

BEPOSATHOCTEM

Cojeprkanue y4eOHOro MaTepuaia

26

[IpenMeT Teopun BEPOSITHOCTEM.
DneMeHTbl KOMOUHATOPUKU
(pa3mernieHune, coueTaHue,
nepectanoBku). CiydaiiHoe coObITHE.
BeposTHOCTB ciy4aiiHOTO COOBITHSI.
CityyaiiHasi BEIMYMHA U €€ YHCIIOBbIE
xapakTepucTuku. [lonsTre o 3agauax
MaTE€MaTHYECKON CTaTUCTUKH.

[IpakTruueckue 3aHATUA:

Pemenue npocTedmmx KoOMOMHATOPHBIX
3az1a4.

Pemenue u cocraBneHue npocTenmx
3aJ1a4 Ha OINpEEICHUE BEPOSITHOCTH
ciyyaitHoro coobitus. Pemenue 3agad Ha
BBIYHCIICHHE BEPOSITHOCTH C
HCIIOJIb30BaHUEM DJIEMEHTOB
KoMOuHaTopuku. Pemenue
MIPOM3BOJICTBEHHBIX 33/1a4 METOJaMH
TEOPHUH BEPOATHOCTEU. Bhruncienus
XapaKTEPUCTUK JUCKPETHOU CIIydaliHOU
BEJIMYMHBI.

CamocrositenbHas paboTa
00yYaroIIXCs:

CrnydaiiHasi BeJIMUMHA U €€ YHCIIOBBIE
XapaKTepUCTUKU Brrunciienus
XapaKTEPUCTUK JUCKPETHOU CIIydaliHOU
BennuuHbl. [IoHATHE 0 3a7a9ax
MaTE€MaTUYECKON CTaTUCTUKH.

22

Koncynpramuu

[TpomexyToUHast aTTecTanus 00yJarOIIMXCS

Bcero

120
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3.3 3apanus nJg K3aMeHa

MOHOTOHHOCTh M TOYKH IKCTpeMyMa (DYHKIIHH.

BrINYKIIOCTh M TOUKH neperuda QyHKIHH.

AcuMOTOTHI PYHKIHH.

N3parensctBo  FOpaiit, 2023. —

Bomnpocel 1 3a1aHUS K JK3aMeHy Jluteparypa

1. Ipenen ¢pyHkuuM B TOUKE, ETO CBOMCTBA. 1. boromornos,
2. Tlpenen GpyHKIMYU Ha GECKOHEYHOCTH. 3aMeuaTelbHble Pe/Iebl. H. B. Maremarnka: y4eOHUK Uit
3. TlponsBojHas, TaOIHIA TPOU3BOIHBIX. CpEAHCTO npodeccHonanbHoro
4. TIpou3BomHAs CAOXKHOMH hYHKIHH. 06pa3013aH1/151 / H. B. boromoros,
5. Tlpou3sBoHbIE BBICHIUX HOPSIKOB. I. M. Cavoinenco. —  5-¢  u3n,
6. nepepab. wu  gom. —  Mockaa:
1.

8.

9.

Cxema aHanu3a QyHKIIHIA.

3aoauu Ha evluucIeHUE NPEOeI08, GbIYUCICHUE NPOU3BOOHBIX
dynukyuii 6 mouxe, aHa U3 CAOHCHBIX YYHKUUIL, peuienue
NPUKTAOHBIX 3A0aY C UCNOTb30BAHUEM ITIEMEHM 08
ouggepenyuanvrno2o ucuucienus.

10. iuddepenunan pynkuun. [NepsoodpasHas.

11.Heonpenenennsiii unTerpan u ero ceoiicra. Tabnuia
MHTETPaJIOB.

12.0Onpenenennblii MHTErpal U €ro CBOMCTBA.

13.FCOMCTpPI‘-I€CKHI>i CMBICJI OIIPEACIICHHOI' O MHTCTpaJia.

14 .Brraucnenune myrH, NpoiaeHHOTO TEIOM, € HOMOLIBIO
OMPEICIICHHOT 0 MHTETpaJa.

3aoauu na eviuucienue H€0npeoeﬂeHHblx u onpedeﬂeuubtx
unmezpainos, peuienue npumaoubtx 3a0ay ¢ UCHOb306AHUEM
2/1eMEHM 06 URMEZPAIbHO20 UCHUCICHUA.

15.Marpuunble Mosie/IU, OCHOBHBIE IIOHSATHS TEOPHU MATPUIL.

16.0Onepanuu Hag MaTPUIIAMU.

17.0npenenurenn.

18.0cHoBHBIE NOHATHS CUCTEMBI YPABHEHHIA.

19. Merox I'aycca.

20.Meton Kpamepa.

3aoauu na Oeiicmeus HA0 MAMPUUAMU, GbILUCTICHUE
onpedenumeeil, peuieHue cucmem JTUHEHbIX YPAGHEeHUIL
memooom I'aycca, pewrenue cucmem NuHEHbIX yPAGHEHU
memooom Kpamepa.

21 .TloHsATHE KOMIUIEKCHOT'O YHCIIA.

22. T'eoMeTpuyecKoe TOIKOBAHHE KOMILUIEKCHOTO YHCIIa.

23. JleficTBHS HaJl KOMIUIEKCHBIMU YHCIIAMH.

24 . Tpuronomerpuueckas hopMa KOMILIEKCHOIO YHCIIA.

25.TlokazarenbHas GpopMa KOMILIEKCHOTO YHCIIA.

3aoauu na evinonenue 0eucCmeuil Ha0 KOMNHJIEKCHbIMU
yucaamu.

401 c. — (ITpodeccuonanpHoOe
oOpa3oBaHHE). — ISBN 978-5-
534-07878-7. — Tekcr:

anekTpoHHbIN // ObpazoBarenbHast
mwiarpopma HOpaiit [caidTt]. —
URL:
https://www.urait.ru/bcode/511565.
2. Maremaruka: y4yeOHHK

JUISL CpeTHEr0 MPOPECCHOHATIBHOTO
obpaszoBanusi /  O. B. TarapHukoB
[m nmp.]; mom oOmie pemakiuei
O. B. TarapaukoBa. —  Mocksa:
N3patensctBo  FOpaiit, 2023. —

450 ¢c. — (ITpodeccronanpHOE
oOpa3oBaHHe). — ISBN 978-5-
9916-6372-4. — Tekcr:

aNeKTpoHHbIN // OOpa3zoBarenbHas
mwiargpopma HOpaiit [caidT]. —
URL:

https://www.urait.ru/bcode/512206.
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https://www.urait.ru/bcode/511565
https://www.urait.ru/bcode/512206

26.IIpeaMeT TeopuH BEPOATHOCTEH. DIEMEHTHl KOMOMHATOPUKU
(pa3MellleHye, COYETAHNE, IEPECTAHOBKH).

27.Cnayuaitnoe cobbiTHE. BeposSTHOCTb CIy4aifHOro COOBITHSI.

28.Cnyuaiinas BelMYMHA ¥ e YUCIIOBbIE XAPAKTEPUCTHKH.

29.MaremaTHueckoe OXKHIaHUE U JIUCTIEPCHS CITYYAMHON BEJIMYMHBI.

30.HOH$[TI/I€ 0 3aJa4dax MaTeMaTHUECKON CTaTHUCTHUKH.

3aoauu Ha éblyuciieHue eepoamHocmu C UCNRO1b306AHUEM
JJiemenmoes K0M6unamopul<u, 6bluuUcC/ieHue XxXapakmepucmuk

OUCKPEemMHOU CAYUAIIHOU 6eTUYUHDL.

3.4 Ilpumep BapuanTa OnJiera

Psi3ancKkuii cTaHKOCTpPOUTEIbHBbINH KoJLIeHK PI'PTY

OAOBPEHO
uxnoBoi koMuccuen EcTecTBEeHHOHAY4YHBIX U
MAaTeMaTHYECKUX JUCLUIIIINH
[Iporokon Ne ot 20 T
[Ipencenarens LK:

N.M.benoycona

IK3aMeHaAUOHHBII Onaer Ne 3

10 JUCLIUIUINHE «JIEMEHTBI BBICIIEH MaTEMATUKI»
cnenuanbHocTh: 15.02.16 TexHomorus MalmmMHOCTPOEHUS
kypc 1, rpynna: TM-110

1 TIlpenen GpyHKIUM B TOUKE, €TO CBOWCTBA.

2 Haiitu npoussognyio pyrkuun: Y = (Sin X*) X

3 M300pasuTh KOMILIEKCHOE YHCIIO, U 3aIMCATh €r0 B TPUTOHOMETPHUECKOH popme: z=-2-2i

[IpenonaBarens 10.B.Kaukosckuii

13




4 3AJIAHUSA 1151 KOHTPOJIBHOM PABOTBI

ITpumensist meron ["aycca pemuTh cuctemsl ypaBaeHuit (1-10)

1 2x—4y+3z =1,
3X—y+52=2,
X—2y+4z=3.

2 4x+3y+2z-1=0,

2Xx—-5y-32-16=0,
3Xx+2y+4z—-4=0.
3 X+3y+10z-13=0,
2x—-2y+3z-16,5=0,
3X-y+4z-20=0.
4 2X+3y—-52 =0,
3X-y+9z2-33=0,
5X+3y-2z-21=0.
5 x+3y+10z-13=0,
2X—-2y+32-16,5=0,
3X-y+4z-20=0.
6 3x+2y-z=-3,
2X—-y+3z=21,
X+Yy—-2=-5.

7 3Xx+3y+2z-7=0,
X+2y-2-4=0,
2Xx+y—-z-3=0.

8 2x+y-2z-3=0,
3x+3y+2z-10=0,
X+2y+3z=4.

9 5X+Yy+7z-15=0,
3X+4y+2z2-26=0,
7X+2y—-52-24=0.
10 5x—3y +4z =6,
2Xx—-y—-2=0,
3x—-y+4z-20=0.

14



11

12

13

14

15

16

17

18

19

20

Pemmts cuctemy ypaBHeHui mo ¢popmynam Kpamepa (11-20)

3X+2y—-4z=8,
2X+4y -5z =11,
4x -3y +2z=1.
4Xx+y-32+4=0
2X—-3y+2-2=0,
X+5y—-4z+5=0
4Xx—-y+22-15=0,
2X+3y+52-23=0
6Xx—-2y+3z-22=0.
AX—-y+22=8,
3x—2y+5z =14,
5Xx+3y—-3z2=2
2X—5y+3z =4,
4x+3y—-52=2
5Xx+4y—-2z=18.
3X+2y—-4z=8,
2x+4y -5z =11,
4x-3y+2z=1.
4X+5y+12=3,
2X—-8y+17=2,
8x+3y—-z=3.
2X+3y+z2 =4,
2X—Yy+2z =16,
4x +3y +52 = 26.
5X+3y+z=7
4x -2y -32=3,
X+y+2=3.
SX—-3y+4z=7
2X—2y+3z =5,
7x—-8y+5z=13.

15



21) a) Iirr12(3x2 —4)
22) a) lim (5x° -100)
23) a) Iirr712(2x4 —20)

24) a) Iinjz(4x2 —50x)

25) a) Iim(3X2+5)

x—0

26) a) IXirr;(x3 + x—5)
27) a) IXiTO(C%x3 +x* —8X +10)

28) a) lim [(7x+2)4x —3)5x +1)]

o

98 hn 212

30)a) li
Rl

(x+3)x-2)

X% —2x-1

0) lim
)X—>3 x> —x-7
X2+ 3x+2
0) lim =——————
)H—l X+1
2_
6)lim X =2
x>5 X +5
_y2
6) lim 22 =X
x> X+7
. x*-121
0) lim
)x—>11 Xx—-11
2_ —
6)lim X —X=8
x—3 X—23
. x> +3x-10
0) lim =—————
)H—5 X+5
_ x?-2x-3
0) lim ————=
)H3 x> —X~-6
. oxF-2x-1
0)lim =>—————
)H3x2—5x+6
2_
6) lim X =3
x>-% 2X+3

16




Haiitu npousBoansie Gpynkiuii (31-40)

3 2
31)a) y = (2x% + X)X 6) y = XX
X+1
32)a) y = (2X° +5)(3x + 4) 6) y=—2"1
X“+2
33)a) y =x%Inx 6) y=—
34)a) y = xtgx 6) y =X
sin x
35)a) y =sinxcosx 0) y:1 X 5
—X
36)a) y = In xtgx 0) y:w
In x
x> +x+1
37)a) y = xctgx 0) y=——
x°=Xx+1
38)a) y = (x*~1)sin x 6) y=i
tgx
39)a) y =Inxcosx 0) yzg
(x*-1)
2
40)a) y = (5x* +1)In x 6) y= 2x"+1
X

17

B) Y = Insin(2x* +1)
B) y = cose”
B) Y = (sin x*)x

B)y=5"""

B) Y =In3/x* +1
B) y= esin(x2+l)
B)y =tgIn(x® +1)

B) Y = y/sin(e*®)
B)y =tgvx* +1

B) ¥ =3/In(cosx)



UccnenoBars 3aganubie PyHKIMN MeToAamMu JU(GepeHIInaTbHOT0 UCYUCICHUS U TIOCTPOUTD UX
rpaduku ¢ acumnroramu (41-50)

2
41)y=X +1
X
2
42) y=2
X_
x? -8
43) y =
)Y =3
x?+9
44) y =
)y X+4
x? -3
45) y =
)y X+ 2
2
46)y=X +4
X
X% +3
47) y =
) y="—
2
48)y:X +5
X+2
x? -5
49) y =
)Y 3
2_
5o)y=X 15
X+4

18



Beimonuuts 3ananus (51-60)

51) a) Beruucnuth nuHTErpa: J(4X3 —3x%* +2x— 5)dX

0) BBIUMCIIUTH UHTETPAJ METOIOM ITOJCTAHOBKH _[ (X — 3)5 dx

B) CKOpOCTh TOUKH, IBIKYIICHCS IPSIMOJIMHEWHO, 3a/]JaHa YPAaBHECHUEM
V=3t?-2t-1. Beruucaurs ee MyTh 32 5 CEKYH]I OT Hayaja JABUKECHHUS.

52) a) Beraucnuthk uHTETpAT: J.(% x® - g X% + 8)dx

7
0) BBIUMCIUTHh UHTErPal METO/IOM MOJCTAHOBKHU: j(SX + 2) dx

B) CKOpOCTh TOYKH, ABMIKYILIEHCS IPSIMOIMHEWHO, 33/1aHa ypaBHEHUEM
V=0t?-2t-8. BeluncIuTh €€ MyTh 3a 3 CEKyH]I OT Hayala IBHKEHUS.

53) a) Beruucnuth HHTErpa: J-(ex + 2)dx

0) BBIUMCIUTDh UHTETPajl METOIOM MOJCTAHOBKHU: I (\/ 2x — be

54) CxopocCTh TOUKH, JBUKYIICHCS MPSIMOIUHEIHO, 3aJaHa YpaBHEHHEM
V=3t2-2t+5. BEIUUCINTH ee MyTh 3a 4°° ceKyH/Iy OT Hayaja JBHKEHHUS.

55) a) BeruucauTh UHTErpa: I(8X3 —6X% —2X+ 4)dX

dx
6) BBIYHUCJIIUTD UHTCI'pall MCTOAOM IIOACTAHOBKU '[\/ In X—
X

B) CKOPOCTh TOUKH, ABMKYILIEHCS IPSIMOIMHENHO, 33/1aHa ypaBHEHUEM
V=t2-5t+6. BLIYHCIIUTE €€ MyTh OT Hayasa JABMKEHHS 110 OCTAHOBKH.

56) a) Beruucnuth nHTErpa: J.(X4 -8x° + 4X)dx

8x?
0) BBIYUCIIMTH HHTETPAT METOJIOM ITOJCTAHOBKH .[4— dx
2x"+5
B) CKOPOCTh TOYKH, IBIKYIIEHCS IPSIMOITMHEIHO, 33/1aHa ypaBHEHUEM
V=6t%-4t-10. Berauciurs ee MyTh 32 4 CEKYHbI OT Havajia JBUKCHUSI.

57) a) Beruncnauth UHTErpat: I(ex +l)dx

J 3xdx

5+x°
B) CKOpOCTh TOUKH, ABMKYLICHCS MPSIMOJIIMHEIHO, 3a/1aHa ypaBHEHHEM
V=8t3+3t?-1 BerunciuTs ee myTh 3a 1'° ceKyHIy IBHKEHHS.

58) a) BeruncnuTh UHTErpa: I(sz —5X% +7x— 3)dX

6) BBIYUCIIUTH UHTCTPAJI METOAOM IMOACTAHOBKH

x> dx
3x* -2
B) CKOpOCTh TOUKH, ABIKYLICHCS MPSIMOJIMHEIHO, 3a/1aHa ypaBHEHHEM
V=t2-7t+12. BBIumCIUTE €€ MyTh OT HAYaja ABUKEHHS 0 OCTAHOBKH.

6) BBIYUCIIUTb UHTCIpaJIl MCTOAOM IMOACTAHOBKHU J‘

59) a) Beruucnuth uHTErpan: J.(X_2 —6x "+ 4)dx

3
0) BBIYUCIIMTH HHTETPA METOJIOM ITOJICTAHOBKH j (X2 + 1) 2xdx

B) CKOpOCTh TOUKH, ABMKYLIEHCS MPSIMOJIIMHEIHO, 3a/1aHa ypaBHEHHEM
19



V=t?-5t+6. BeIauciuTh ee MYTh 3a 2 CEKYHJIbI OT HayaJla IBUKECHUS.

60) a) Beruncnauth UHTErpat: J.(X3 —2x? +17)dx

3dx
(3x +4)?
B) CKOpOCTh TOYKH, ABMKYLICHCS MPSIMOJIMHEIHO, 3a/1aHa YpaBHEHHEM
—42_ 0
V=t°-5t+6. Beruucnuthb ee myTh 3a 2'° CeKyHy.

0) BeraucnuTh HHTETpall METOIOM TOJICTaHOBKHU: J

BeinosiHuTh 3aganus(61-70)

61 a)PemuTh KBagpaTHOE ypaBHEHUE:
x> —4x+5=0

0) N300pa3uTh KOMIUIEKCHOE YMCIIO0, U 3aIHCaTh €r0 B TPUTOHOMETPHUUIECKON (hopme:

62 a)PemnTh KBagpaTHOE ypaBHEHHUE:
x> —6x+16=0

6) M300pa3uth KOMIUIEKCHOE YHCIIO, U 3allUcaTh €T0 B TPUTOHOMETPUUYECKOH Gopme:

63 a)PemuTh KBagpaTHOE ypaBHEHHUE:
x> +2x+3=0

0) M300pa3uth KOMIUIEKCHOE YHCIIO, U 3allMCaTh €T0 B TPUTOHOMETPHUUYECKOH opme:

64 a)PemmTh KBaJipaTHOE YpaBHEHHE:
2X° —x+1=0

0) N300pa3uth KOMIUIEKCHOE YMCIIO0, U 3aMHCaTh €T0 B TPUTOHOMETPUUIECKON (hopme:

65 a)PemuTh KBagpaTHOE YpaBHEHUE:
x* +6x+18=0

6) N300pa3uTh KOMIUIEKCHOE YHCIIO, U 3alUCcaTh €r0 B TPUTOHOMETPHUECKOH dopme:

66 a)PemnTh KBagpaTHOE ypaBHEHHUE:
3x? +x+1=0

0) M300pa3uth KOMIUIEKCHOE YKCII0, ¥ 3aIUCATh €0 B TPUTOHOMETPUUYECKOH Gopme:

67 a)PemuTh KBagpaTHOE ypaBHEHUE:
x> +x+1=0

6) N300pa3uth KOMIUIEKCHOE YHCIIO, U 3allUcaTh €r0 B TPUTOHOMETPUUYECKOH Gopme:

68 a)PeminTh KBagpaTHOE ypaBHEHHUE:
2x* —x+1=0

0) M300pa3uth KOMIUIEKCHOE YHCIIO, U 3allUCaTh €T0 B TPUTOHOMETPUUYECKOH Gopme:

69a)Peminth KBaJipaTHOE YpaBHEHUE:
X* +8x+17=0

0) M300pa3uTh KOMIUIEKCHOE YHCIIO, U 3allUCaTh €r0 B TPUTOHOMETPHUIECKOH Gopme:

70a)PemuTh KBapaTHOE ypaBHECHHE:
x> +6x+18=0

0) N300pa3uth KOMIUIEKCHOE YMCIIO0, U 3aIHCaTh €r0 B TPUTOHOMETPHUUIECKON (hopme:

20
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5 METOJUYECKHWE PEKOMEHJIALIMH 110 BBIITOJTHEHHWIO KOHTPOJILHOM
PABOTBI.

MeToayyeckue yka3aHus 0 peLieHuo 3aga4 1-10
Pemnte cucreMy IMHEWHBIX ypaBHEHM MeToI0M [aycca:

2%, + X, + X3 =5,
X, —2X, +3%; =3, 1 &l
X, + X, — X, =10.
Jlig Toro, uToObI nepes nepeMeHHon x1 Haxomuiicsa koadduunent 1 nomensem mectami [
u Il ypaBHeHus

X, = 2%, +3%X; ==3,1-(-2)+ Il
2X, + X, =X, =5.1-(-7)+ 11
X, + X, — X3 =10
Z[IISI TOrO, YTOOBI YHUYTOXUTH HCU3BCCTHYIO x1 Bo BTOPOM U TPCTHECM YPABHCHUAX IICPBOC

ypaBHEHHE YMHOXHUM Ha (-2) U CJIOXHUM C TMEPBbIM, U TEPBOE ypaBHEHHUE YMHOXUM Ha (-7) U
CJIOKHUM C TPETBHUM, PE3YyJIbTaThl CIIOKECHHS 3aIIUIIIEM Ha MECTO BTOPOTO U TPETHETO YPAaBHCHUI:

X, —2X, +3%X; =3, |- (-2)+1I
5x, —7x; =11, - (-3)+ 11
15x, —22x, =31

Tenepb yHHUYTOKaeM HEM3BECTHYIO B TPETbEM ypaBHEHWU. [[J1s1 3TOro BTOpOE ypaBHEHUE
YMHOXAaceM Ha (-3) U CKJIaAbIBa€M C TPETbUM, PpPC3YJbTAaT 3allMCbIBAEM Ha MECTO TPCETHETO
YpaBHCHUA.

X, —2X, +3X, =3,
oX, —=1x, =11

Temnepb coBepiaeM Tak Ha3bIBa€MbId OOPATHBIN X0/ U3 MOCIECTHETO YPAaBHEHHS

Haxomum x3=2, MOJICTABJIsIEM HaWJICHHOE 3HAaYEHUE TTIEPEMEHHON X3 BO BTOPOE YPaBHEHUE U
HaXOJIUM 3HaUCHHE MEPEMEHHOM X2 =5.

B 3aknroueHny moJcTaBiIsieM X2 U X3 B IEPBOE YPaBHEHUE TIOCIIETHEN CUCTEMbI YpaBHEHHM
1 noiny4yaem x1=1.

Otser: (1; 5; 2.)
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Mertonuueckue yka3aHus o perienuo 3anad 11-20

Pemnte cucremy mo popmynam Kpamepa.

2x =X~ % =10

Pemenue: PemuMm cucremy o ¢popmymnam Kpamepa.
5 -2 4

4 -2 5 -2 304
D=3 4 -2=3 +2- +4. =
1 -1 2 -1 2 -1
2 -1 -1

=3 {-4-2)+2 (-3+4)+4.{-3-8)=-18+2-44=—60= D

3HAYUT, CUCTEMA UMCCT CANHCTBCHHOC PCIICHUC.

21 =2 4

4 -2 5 -2 8 4
=% 4 -Z=21 +2- +4. =
1 -1 0o-1 0 -1
0w -1 -1

=21 (~4-2)+2 (-9+20)+4 (- 9-40)=-126 +22 - 196 = —300

D, —300
x1=—1=—=5
D —D
2 21 4
9 -2 3 -3 B @
D=z 9 -2=3 ~21. +4. -
0 -1 > -1 10
2 10 -1

=3 (~9+20)-21-(-3+4)+4. (30-18)=33-21+48= 60

D, 60
_xgz—:—:—
o —&0
5 -2 21
4 9 -2 21 2 21
D=3 4 9%|=3 -3 + 2. =
-1 10 -1 10 4 9
2 —1 10

=3 (40+9)-3 (- 20+21)+ 2. (-18-84) =147 -3 - 284 = —60

;J;3_D3:__6|:]:]
D —&n

. n=5x=-1x=1
Oter. ™ » * 3

22



Meroanueckue ykazanus K pemenuro 3anad 21-30.

a) Beraucnute npenen: Iim2(3x2 —4x+17) =

HHSI pEeIICHUA JAaHHBIX 3aJa4 HQO6XO)II/IMO IOACTaBUTH 3HAUYCHUA nepeMeHHoﬁ 1104 3HaK

npenena: =3- (-2)%-4 (-2)+17=3-4+4-2+17=12+8+17=37

2

0) Beraucnuts npegen:  lim 2)(——9 :
X3 X° —5X+6

JU71st BBIYMCIIEHHS TAKOTO MPeJiesia HaIo Pa3IokKUTh U (MITH) YHCITUTEINh U (WK ) 3HaMEHATE b
HAa MHOXKHUTEIM IS TOTO 4YTOObI MOKHO OBIJIO MPOBECTH COKpAlieHHWE. B dHCIMTENe MBI
HCIIOJIB3yeM M3BECTHYIO (JOPMYJTy COKPAIEHHOrO yMHOXKeHHUs a°-b?=(a-b)(a+bh), B 3Hamenarene:

ax?-bx+c=a-(X-X1) (X-X2).

X?-9=(x-3)(x+3)

X2-5x+6=(x-2)(x-3)

X1 WUTH X2 Hal/ICHbI U3 PEIIEHUs YPaBHEHUSI

x2-5x+6=0

D=b%4a-c a=1b=-5¢=6 D=(-5)2-4-1-6=25-24=1

y :—(—5)—J1:5—1:2 3 _-b-JD
! 2.1 2 ! 2a
_=(5)+V1_5+1_, , _—b+VD
2 2.1 2 2 2a
2
Torna lim — 9 = lim (x=3)(x+3) = lim X+3—3+3—6

o3 X2 —BX+6 x93 (X—2)(X—3) *¥x-2 3-2

8) Beruncnuth npenen:

2_ f—
i 2x°—3x 25
v 14+ x+3x

CHa‘IaJ'_Ia MBI CMOTpI/IM Ha YUCJIUTCIIb U HAXO0JUM X B CTapHICI\/’I CTCIICHU:
. Axt)-3x-5
lim —= -
3 .4
x=® | 4+ y+3x

CTapma;I CTCIICHb B YHUCJIIMTCIIC paBHA IBYM.

Tenepb CMOTPHUM Ha 3HAMCHATCJIb U TOXE HAXOAUM X B CTapmeﬁ CTCIICHU .

2% -3%x-35
lim =
x>0 |4+ x4+ 3x° )

CTapH_IaH CTCIICHb 3HAMCHATCIISI paBHA ABYM.

3aTeM MbI BEIOMPAEM CaMyrO CTapIIyIO CTENEHb YACIUTENS U 3HAMEHATENsA: B JaHHOM
IIpUMEpPE OHU COBIAJAIOT U PABHBI IBOMKE.
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Wrak, MeTop pemeHus Caeayomuii: i TOTO, 9TOOBI PACKPHITh HEONPEICTICHHOCTD

—  HEO00XO0JMMO pa3JeIUTh YHCIUTENb U 3HAMEHATENb Ha X B CTapIIIeH CTETICHH.
o0
2
. 2x-3x-5 m
im —————=—=1(*)
w4 x4 3x co
Pa3nenuM 4yuciIuTebh U 3HAMEHATEb HA X2

2x—3x—5 ox' 3x 5 370 520
T E A AR T T e
I:*:I_x—}m 'l+;.{'+3x2 _N—?w 1 X 3?[2 _3’—3’“ 1_”:' 1—>EI _§
— = =tzt—= - t- *3
X x x X x x

OrtBerT: g )
3
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MeTtoaudeckne ykazaHus Ui pemeHus 3aaadq 31-40

a) Jlns pelenus 3aa4 JaHHOTO IYHKTa HEOOXOMMO U3Y4UTh TPH BHAA HOPMYIT

MIPOM3BOTHON 3JIEMEHTAPHBIX (PYHKIWH, TPOU3BOIHAS CYMMBI, H TPOU3BEICHUS () YHKIIUNA
U+Vv)y=U+vV'u U-V)=U'V+V'U

y'=((2x* +%)-/x)'=

1o (popMyJie IPOU3BOIHON MTPOU3BECHUS MO ydaeM

= (2X2 + X)X + (VX)-(2x% + X) =

Teneps ncnonbzyem popMyITbl TAOIUIIBI TPOU3BOJHBIX (POPMYITY TIPOU3BOTHON CYMMBI

24X

1 2, vy Sy g 2 X,
_(4x+1)-\/§+m-(2x +X) = (4x+1) X+ 2dx

0) Ilpu pemienuu 3a1a4 STOTO IMMYHKTA HAJ0 MCIIOIB30BaTh (HOPMYITy TPOU3BOIHON

u, uv-vu
9acTHOTrO (—) =
V V
. X2 —4x
Haiitu npousBoanyo GpyHKIuN y = ———
COS X
yi= (x® —4x)-cosx — (Cos X)“(x* —4x) _ (2x—4)-cos4x +sin X - (x* —4X)
cos? x cos? x

B) [Ipex /e ueM MPUCTYIHTH K PEIICHUIO 33/1ad TAHHOTO MYHKTa, HEOOXOIMMO
OCHOBATEJIbHO U3YYUTh MOHIATHE MPOU3BOMHON CcioxHOU PyHKuuu (Y, =Y, -U,)

[Mpumep: BBIMUCIUTH MPOU3BOIHYIO CIOKHON QyHKIUH : y=In(sinl7Xx),

ITpou3sBoaHast c10AKHON PYHKIMHN HalAETCs KaK MPOU3BOJHAs BHEIIHEH (QYHKIIMU HA
MPOM3BOIHYIO BHYTpeHHEH (yHKIMU. BHemHel sBisercs Yu=Inu, BHyTpeHHe# u=sint, Ho
¢byHKIUsS U=SINt cama sIBISIETCSI CIIOXKHOM 110 OTHOIICHHMIO K IepeMenHoi t U = cost-t" | rue

t=17x.
Takum oOpazom:
(sin17x)" cosl7x-(17x)'
sinl17x sinl17x

y,'= (Insin17x)'= =Cctgl7x-17 =17ctgl7x.
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Meronuueckue yka3zaHus K penieHuto 3aaad 41-50

Cxema uccienoBaHus QyHKIHH.

Ob6nacte ornpeneneHus: pyHKIUN

WHTepBaiibl Bo3pacTaHus U yObIBaHUS (QYHKIIUU
Toukn MUHMMYMa U MaKCUMyMa

MaxkcumaibHble 1 MUHUMaJIbHbIE 3HaYeHUsI QYHKIIUN
O065acTH BBITYKJIOCTH U BOTHYTOCTH

Touku nmeperu6da (ecau OHU UMEIOTCS)

AcuMNTOTHI

[TocTpoenue rpaduka

NG~ WNE

[Ipumenenne D10l cXeMbl paCCMOTPUM Ha IPUMEpPE

2

X—3
1. Haxoaum o6nacts onpeaenerust D(Y) e (—0;3) U (3;+0)

[Tpumep:UccrnenoBats GyHKIMIO Y =

2. Jlns onpeneneHus MHTEPBAIOB BO3pAaCTaHUS M YOBIBaHUS HaleM MTPOU3BOIHYIO, U
MIpUPABHSIEM €€ K HYIIIO
y'= X2 ) (X)) - (x=3)—(x=3)'x* _2x-(x-3)—x* x*-6x
X—3 (x—=3)? (x-=3)? (x—13)?
[Ipou3BoaHas oOparmraercs B HyJb B TOUKax X=0 1 X=6 ¥ TEPIUT pa3pbiB NpHU X=3. DTUMH

TOYKAMU YHCIIOBAs MpsiMasi JEIUTCS 10 YEThIPE MPOMEKYTKA
—0<X<0,0<Xx<3,3<Xx<6ub <X <00 UCCIeAyeM 3HAK ' B KAXKJIOM U3 HUX:

77 i
== \7\ /{/-»4 <‘/

- T > -~ /_—
e Fz’lﬂ\@%gi 7k‘;~> J
2 X
3. HaXOI[I/IM MaKCUMaJIbHOC 1 MUHUMAJIBHOC 3HAUYCHUC (l)yHKLII/II/II
02
Y=o Y=Y
2 2 1 2 2\1 2
4. Haxommy'=[ & 76X _ (¥ =6x)"(x=3)° ~((x=3)"):(<" ~6x) _
(x-3)* (x=3)%)?
_ (2x=6)(x=3)* —2(x=3) - (x* —6x) _ (x—3)(2x—6) - (x-3)-2(x* —6x)) _ 18
(x-3)* (x=3)* (x=3)°

Bropas mpousBoiHas B HYJIb HUTJE HE 00paIlaeTcs U TEPIUT Pa3phiB IpU X=3

Touek nepernda HeT, T.K. X=3 HE MPUHAIJICKUT 00JIACTH ONPEACICHUS
5. TlpupaBHUBaeM 3HaAMEHATENb K HYJIIO. Tak MbI HaliieM ypaBHEHUE BEPTUKATBHBIX

acuMnToT X-3=0=> Xx=3 — BepTUKaIbHAasl ACUMIITOTA.
Haxonnbie acumnToTs! uineM B Buje f(x)=kx+b
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Tme k= limZ; b=lim(y—k-x);
n—oo

X—00 X
x2 2 x
. Y3 . X . %2 . 1 1 1
k = lim X=2=lim =lim*—=lim—=—=—=1
x—00 X  x—o00X“— x—oo X2 3 X—00 1—= 1-2 1-0
X2 x2 x2 <)

Haiiném teneps ko3¢ dunmeHT b:

x2 x2-3xy . 3x . -

b= lim(

2
—1-x) = lim(Z=—
x—oo  X—3 x—o00 X—3

toraa f(x) = x + 3— ypaBHEHUE HAKIIOHHOW aCUMIITOTHI

6. Ha ocHOoBaHMM 3THX JaHHBIX CTPOUM T'paduK PYHKITUHU:
Ya
(6,12)
Y=x+3
X=3 X
9 >

e
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MeTtoanueckue ykazaHus Ui penieHus 3aaad 51-60

a) MHTerpasnpl 3TOro MyHKTa BHIYUCISAIOTCS C TOMOIIbIO TaOIHUIIbI TEPBOOOPA3HBIX, U IBYX
CBOMCTB HEOIIPEIEICHHOr 0 MHTErpaia:
1. BolHECEHME TOCTOSHHOTO MHOXKMTENS 3a 3HAK UHTErpaja

j kf (x)dx = k j f (x)dx

2. HTErpajl CyMMBbI (QYHKIMH = CyMME HHTETIpaJIOB 3TUX (HyHKLIUH
j (f (X) £ g(x))dx = j f (X)dx + j g(x)dx

IIpuMep: BEIYMCIUTH HHTEIPALl: _[ (4x® —8x* +12x —15)dx

.[(4x3 —8x% +12x —15)dx = I4x3dx — I8x2dx + Iledx — Ilde =

4 3 2

=4jx3dx—8jx2dx+12jxdx—15dx=4-X——8X—+12X——15x+c=
4 3 2

=x* —gx3 +6%x%—15x+cC

6) I[J'IH BBIYUCJICHUS UHTCTPAJIOB 3TOI'0 THUIIA UCITOJIB3YIOT MCTO IMOJACTAHOBKH

HpHMep: BBIYHUCIIUTH I/IHTera.]'I METOAOM ITOACTAHOBKH:
5x =t
d(5x) = dt

jsinSxdx: (5x)'dx = dt =J.sint-ﬂ=1Isintdt=—£cost+c _ Leossxac
5 5 5 5

5dx = dt

dx:%

B) Pemenue storo tumna 3asay TpeOyeT 3HaHHWE TEMbI — OINpPEAEICHHBIH MHTErpajl U €ro
IIPUIIOKEHUS.
[Tpumep: CkopocTh ABMKEHUS TOUKH

V = (18t —3t*)m/c

Haiinnre:

1. [TyTh, npoiileHHBIA TOYKOM 3a 3C. OT Havajia;

2. I1yTb, mpoiiAeHHBIN TOUKON 3a 3* ceKyHOy;

3. [TyTh, mpoiAeHHBI TOYKOM OT Hayaia ABUKEHUS 10 €€ OCTAaHOBKH
Pemenne

1. Cornacro ycnosuio V =18t —3t?

Torpa nmyTh, NPONRIECHHBIA TOYKOM 3a 3C.

3 2 3
s = [@at-3t)dt = (18% —3%)\3 = (9t° —t%)[3 =54,
0

3
2. S =_[(18t—3t2)dt = (9t” —t°)| 3= 26m
2

3. Haiinem Bpemsi, Koraa Tejio mOKOUJIOCh:
18t-3t* =0
V=0; 3t(6-t)=0
t=0;t=6
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6
Ternepb BHIYUCITUM MYTh: S = I(18t —3t2)dt = 9t* —ts‘g =108(m)
0

MeToaunyeckye yKa3aHus 10 pelieHUto 3aga4 61-70.

Ecnu yucro 3anucano B Buge Z =a-+b-1, To ero Moaysb I 1 apryMeHT ¢ HaXOAATCS 110
bopmynam:

¢

arctg é}, ecm a>0
a .

b .
arctg—+ 7, ecmm a<0
T a

r=va*+b*, p=1

%, ecd a=0, >0

—%, ecnmn a=0, b<0

\
[IPUMEP. 1) 3amucats z=~1++/3i B IpHroHOMETpHYECKO dopme.

Haxoanm MOAYIIbL ¥ H apryMCHT ¢ KOMIUICKCHOI'O MHCIIA. Tak kak ero

NeHCTBUTENBHAL YaCTh @ =—~1 H MHAMAg 9actb b=+/3 , TO

"=V("1)2+(\/§)2=2 Hu §0=arctgg+7r=arct{£J+7r=—-§+7z:2—7z_

3

CnegopaTelbHO, z=—1+ ﬁ i= 2[(:0s~23£ + isin 2?7:] .
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