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1. IACITIOPT
KOC no Y1 EH.01 MaTtemaTuka

1.1.

(K00 u HazgaHue OUCYUNIUHbL)

OO0mue moJ10:KeHU
KonTtpoawsHo-onieHounble cpeacTBa (KOC) npeaHazHaueHsbl Jjisl KOHTPOJIA U
OIICHKH 00pa30BaTEIbHBIX TOCTHXKCHHN 0O0YyJaronuxcsi, OCBOMBIINX MPOTPAMMY

yueOHou aucrumummasl EH.01 MaTtemaTtuka

KOC BkI1O4YalOT KOHTPOJIBHBIE MaTE€pUAIbl ISl TPOBEICHUS TEKYILETO

KOHTPOJISI ¥ TPOMEKYTOUHOM aTTecTanu B hopMme sk3aMmeHa (3 ceMecTp)
KOC pa3zpabotanbl B COOTBETCTBUH C:
O6pazoBatenbHOM nporpammoit CI1O mo cnenuanbHOCTH
38.02.01 DxoHOMMKA U OYXTaJITEPCKUA y4eT (110 OTPaCIsiM).
nporpamMmbl yueOoHo# auciuminasel EH.01 Martematuka

1.2.

Pe3y.111)TaT1>1 O0CBOCHUA NUCHUIIJIUHBI, MOAJCKAIMUE ITPOBEPKE

PesynbTarsl
o0yueHust
(ocBOEHHBIE
yMeHusi,
YCBOEHHBIE
3HAHUS,

ONbIT
HAJTUYUN)

NPaKTHYeCKUii

(mpu

HaunmenoBanme
YMeHUii/3HaHU I

JICMEHTA

OcHOBHBIE
pe3yJbTaToB

nmoxkasarteJju OIICHKH

Vi

MPUMEHSITh
HOHSTUS u CBOMCTBA
byHKIIH OJTHOM
IIEPEMEHHON IIPU PELICHUU
3aaq

OCHOBHBIC

[IpumeHnenne cBOWCTB (DYHKIIMU TIpH
pelieHnu 3a1a4

y2

packpbIBaTh
HEOIPEIETEHHOCTH
BBIYMCIICHUH TPEJIETIOB

pu

Brruucnenue npenenos GyHKIINNA

Vv3

BBIUUCISATh  [POU3BOJHYIO
byHKIIIN OJTHOM
MEPEMEHHOM, TTPOU3BOIHYIO
CIIOKHOM ¢byHKIUN,
rccaenoBarh (GYHKIUIO TIPH
IIOMOILIM TPOU3BOJHONM U
CTpOUTH rpaduk QyHKITUH

Brruucienue MIPOU3BOTHBIX,
UCCleIoBaHue GYHKIIUHU TIPHU TTOMOIIN
MPOU3BOAHOMN HUCIOJIL30BaHUE
MIPUIIOKEHHUS IIPOU3BOJHOMN K
HCCIEI0BaHMIO (DYHKITMH

V4

BBIYUCIISTh

HEOIPENEIEHHBI HHTErpall
METOJ0M 3aMEHBI
IIEPEMEHHON W METOAOM
WHTETPUPOBAHUS 10 YACTSM,
IIPUMEHSITh bopmyy
Herorona-JleliOnuna  mpwu
BBIYUCIICHUH

OIPENIEIIEHHOTO HMHTErpana,

[IpumeHneHne  OCHOBHBIX
HHTETPUPOBAHU,
HCIIOJIb30BaHUE MPUIOKEHUS
OIIPEAEIIEHHOTO MHTErpasa K
BBIUYHCIICHUIO PA3JINYHBIX BEIMYMH

bopmyn




BBIYHCTISITh
TJIOCKUX QUTYyp

miomanab

Y5

BBITIOJTHATH JMHEHHbIE
omnepalnuy HaJ MaTpULIAMU,
YMHOKEHUE MaTpHIl,
HaXOIUTh oOpatHbIe
MaTpHIIbI, BBIUUCIIATh
3HAQYEHUE OIPEACIIUTENEH,
pemwars CJIIY  Meromom
Kpamepa, METOJIOM
o0paTHO# MaTpPHIIBI

Brimonaenue
MaTpULIAMH,
-BJIQJICHHE QJITOPUTMOM BBIYUCIICHUS
onpeNeanTeNe NepBoro, BTOPOro M
TPETHETO TOPSIIKOB;

- PpCIIEHHUE CHCTEM
YpaBHEHUI

onepanui Hax

JIMHENHBIX

V6

BBIYUCIISITh
pa3MelIeHH,
[EPECTAHOBOK, COYETAHUI
,JIPUMECHSTH hopmyIsI
TEOPUH  BEPOSTHOCTH U
MaTeMaTH4eCKOU
CTATUCTUKHU I peUIeHUs
SKOHOMHUYECKHX 33]1a4

KOJINYCCTBA

Pemienne 3amau Ha  KJIaCCMYECKOE
onpenerneHue BEPOSITHOCTH; Ha
OCHOBHBIE TEOPEMBI CIIOXKEHUS U
YMHO>KE€HHS BEPOATHOCTE.

N

MIPUMEHSATH hopmyIsI
BBIYUCIICHHUSI TPOCTOTO U
CIIO)KHOTO TIPOIIEHTOB IS
pelieHrsT  3KOHOMHUYECKHX
3agaq

pemacT SKOHOMHUYCCKUEC 3a1a4n

31

OCHOBHBIC TIOHSTHSI TCOPUU
MpeeIioB

- ®opMyJIHPOBKA TIEPBOTO U BTOPOTO
3aMe4aTelbHOTO MPEeiOB

- Onrca"ue METO/I0B BBIYMCIICHUS
Hpe,Z[G.HOB B TOYKCEC n Ha
OECKOHEUYHOCTH

32

OCHOBHBIC ITIOHSTHSL TeOpI/II/I
MPOU3BOAHOMN u eé
MIPUIIOKEHUE

- ®opmyIMpOBKa MPaBUI
mudepeHnpoBaHus U
NIEPEUNCIIEHUE TPOU3BOIHBIX
OCHOBHBIX AJIEMEHTapHbBIX (PYHKIUN
- [lepeuncnenne TaOIMUHBIX
MHTErpajioB

33

OCHOBHBIC TIOHATHUSA TCOPUU
HEONPEJETEHHOTO u
OIPEEeIEHHOIO UHTETPAJIOB

[lepeuncienne OCHOBHBIX (HOpMyI
WHTETPUPOBAHUS;

3HAET KaK MCIOJIb30BaTh MPUIIOKEHNE
OTIpeIeNIEHHOTO MHTerpasa K
BBIUHCIICHUIO PA3JINYHBIX BEINYUH

34

ONpPEACIICHUE M CBOMCTBA
MATpHIl, ONPEIECTUTEIIEH,

Ilepeuncnenue nocaea0BaTeIbHOCTH
JNEWCTBUM MPU PEUICHUH CUCTEM
JUHEWHBIX YpaBHEHHH 1o GopMynam
Kpamepa, merogom ["aycca




onpe;[eneHH;I n TIIOHATHA,
OTHOCSIIINECS K CJ1yY,
HGOGXOI[I/IMBIG JUIA pGI_HeHI/IH

Cl1y

35 dbopmynel  mpoctoro  u | Pemaer 3amauu ¢ HMCHOJB30BAaHUEM
CJI0KHOT'O ITPOLIEHTOB bopmyn

36 OCHOBHBIE TOHSITHSI TEOPHH | 1a€T KJIACCHUYECKOEe  OIpeesieHUe
BEPOATHOCTH U | BEpOATHOCTH;
MaTeMaTH4eCKON -popMyIUpPYeT OCHOBHBIE TEOPEMBI
CTaTUCTHKH HEOOXOJMMBIE | CI0KEHUS U YMHOXEHUS
TUISt pelIeHUS | BEPOSITHOCTEN;

OKOHOMMHYCCKHX 3aJay.

-popMyTUpPYET 3aKOH pacCIpeaeTIeHUs
CIIy4ailHOM BEJIMYUHBI;

-3HacT OCHOBHBIC IIOHATHUA
MaTeMaTH4eCKOn CTaTHCTUKH,
IPYHIHUPYET CTATUCTUYECKUE JaHHBIE
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1.3. Pacnpenesienne onleHMBAHUSA Pe3yJIbTATOB 00y4eHHs 10 BUAAM KOHTPOJIS

KOII U HAMMECHOBAHME 3JICMECHTA

Buanl arrecranun

YMEHUI WM 3HAHUHI . Iipomesxcymounas
Texywuii koHmpons
ammecmayus
VY 1-npuMeHsTh OCHOBHBIE IOHATHUS U | TECTUPOBAHUE, OLICHKA DK3aMeH

CBOMCTBa byHKIIH OJTHOM | BBITTOJTHCHUS (3 cemectp).
NEPEMEHHOM NPH pelIeHNH 3a1a4 MPAKTUYECKOTO
3aHATHSA
V2-packpbiBaTh HEONPEACIEHHOCTH | TECTUPOBAHUE, OLIEHKA DK3aMeH
IIPU BHIYHMCIICHUU MPEEIIOB BBITIOJTHEHUS (3 cemectp).
MPAKTUYECKOTO
3aHATUSA
V3-BbIUMCIATH IIPOU3BOJHYIO | TECTUPOBAHUE, OLICHKA OKk3aMeH
GYHKIMM ~ OJHOW  TIEPEMEHHOM, | BBITOJTHCHUS (3 cemectp).
NPOU3BOJIHYIO CIIOXHOM (DYHKIHMH, | IPAKTUYECKOTO
UCCIIEI0BAaTh (PYHKIIMIO IIPU MOMOILH | 3aHATUS

NPOM3BOIHOW M CTPOUTH Tpaduk
byHKIUHA

V4-BLIYNUCIIATE HEOIpEEIEHHBIN
WHTErpa METOJIOM 3aMEHBI
MepEMEHHOMN U METOJIOM
WHTETPUPOBAHUS 3(0) JacTsM,
npuMeHaTb  ¢opmyny  HeroTona-
JleiiOauna npu BBIYHCIICHUH
OIPEIENIEHHOTO HWHTETrpana,

BBIYUCIIATH IUIOMIA/b TUIOCKUX (QUTYP

TECTUPOBAHUEC, OLICHKA
BBITIOJIHCHU A
IMPAKTUYCCKOT' O
3aHATUA

DK3aMeH
(3 cemectp).

VY 5-BBINONHATH JIMHEHHBIE ONEPALU

HaJ MaTpuUIlaMu, YMHOKE€HHUE
MaTpHIl, HaXOJUThb oOpaTHbIE
MAaTpUIlbl, BBIYUCIATH  3HAYEHUE
ONPEAEITUTENEH,

pematb CJIY wmerogom Kpamepa,
METO0M 0OpaTHOM MaTPUILIbI

TECTUPOBAHUE, OLIEHKA
BBINOJIHEHUS
IIPAKTUYECKOI O
3aHATHUSA

DK3amMeH
(3 cemectp).

YV 6-BBIUUCIIATE KOJINYECTBA
pa3MeleHNH, MePECTAHOBOK,
COYEeTaHUH ,IPUMEHATH (HOPMYIIBI
TCOpHUU BCPOATHOCTHU n
MaTeMaTHUYeCKONM CTAaTUCTUKU IS
PCHICHNA SKOHOMHWYCCKUX 3a1a4

TECTUPOBAHUE, OLIEHKA
BBINOJIHEHUS
IIPaKTUYECKOI O
3aHATHUSA

DK3amMeH
(3 cemectp).

Y 7-npumeHsTh bopMyIBI
BBIUMCJICHHS TIPOCTOTO U CIIOKHOTO
NIPOIICHTOB TUTS pereHus
HYKOHOMHYECKHUX 33734

TECTUPOBAHUE, OLIEHKA
BBINOJIHEHUS
IIPaKTUYECKOI O
3aHATHUSA

DK3aMeH
(3 cemectp).
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31-0CHOBHBIE ~ NOHATHSI  TEOpUHU | Y CTHBIN ONPOC OK3aMeH
MIpeIesioB TECTUPOBAHUE, OIICHKA (3 cemectp).
BBITIOJTHEHUS
MIPAKTUYECKOTO
3aHATHS
32-0CHOBHBIE  TIOHATHS  TEOPUH | Y CTHBINA OMPOC DK3aMeH

IIPOU3BOJHON U €€ IIPUIIOKEHUE

TECTUPOBAHUE, OLIEHKA
BBINOJIHEHUS
IIPaKTUYECKOI O
3aHATHUS

(3 cemectp).

33-0CHOBHBIE  NOHATHS ~ TEOpUU
HEONPEAETEHHOTO U OMNPENCIEHHOTO
MHTETPAJIOB

YceTHBII onpoc
TECTUPOBAHUE, OLICHKA
BBIITOJIHCHU S
IIPAKTUYECKOTO
3aHATUA

DK3aMeH
(3 cemectp).

34-onpeneneHue U CBOMCTBAa MaTPHUIL,
ONPEAEITUTENEH,

ompeeIeHUs n TTOHSTHS,
otHocsmuecs k CJIY, neooxoaumbie
JUTSL peIIeHUS

ClIy

YCTHBI OIIpoC,
TECTUPOBAHUE, OLICHKA
BBIINTOJIHCHU S
IIPAKTUYECKOTO
3aHATUA

DK3aMeH
(3 cemectp).

35-dbopMyIbl MPOCTOTO U CIIOKHOTO
IPOLIEHTOB

YCTHBI OIIpoC,
TECTUPOBAHUE, OLICHKA
BBIITOJIHCHU S
IIPAKTUYECKOTO
3aHATUA

DK3amMeH
(3 cemectp).

36-0CHOBHBIE  TIOHATHS  TEOPHUHU
BCPOATHOCTHU )41 MaTeMaTHYeCKOU
CTaTHUCTUKM  HEOOXOAMMBbIE IS
pelIeHus 5KOHOMUYECKUX 3a/1ay.

YCTHBIN OIpPOC,
TECTUPOBAHUE, OLICHKA
BBITIOJTHEHUS
MPaKTUYECKOTrO
3aHATHS

DK3aMeH
(3 cemectp).




1.4. PacnipenesieHne THIIOB OLIEHOYHBIX CPEJACTB MO 3JIeMEHTAM 3HAHUI U YMEHHUIl TeKylero KOHTPOJIst

Conep:xanue yaeOHOT0
MaTepuaJia mo nporpamme Y J{

Tun KOHTPOJIBHOIO 3aJaHUSA

Y1

Y2

Y3

Y4

Y5

Y6

Y7

31

32

33

34

35

36

Pa3zgen 1. MaTeMaTHuecKUuii aHAJIN3
ajnredpol

Tema 1.1 @yHKIMA OHON IEPEMEHHOM.

6,7

Tema 1.2 IIpenensl 1 HENPEPHIBHOCTH
byHKITIN

6,7

6,7

Tema 1.3 IIpousBogHas u €€ NpUIIOKEHNE

6,7

6,7

Tema 1.4 Heonpenenénuslii nHTErpa

6,7

6,7

Tema 1.5 OnpenenéHHbIil HHTErpa

6,7

6,7

Paznen 2. Jluneiinas aareopa

Tema 2.1 MaTpuubl U ONIpeACTUTETN

6,7

6,7

Tema 2.2 CucteMbl TMHEUHBIX YpaBHEHUH
(CJIY)

6,7

Pazgen 3. OcHOBBI TeOPpUHU BEPOSITHOCTH,
KOMOMHATOPUKHU U MATEeMAaTHYECKOI
CTATHCTHKHU

Tema 3.1 OcHOBHBIE IOHATHS TEOPUU
BEPOSITHOCTH U KOMOMHATOPUKHU

6,7

6,7

Tema 3.2 DaeMeHTBI MAaTEMAaTUUECKON
CTaTUCTHUKHU

6,7

6,7

Pa3zgen 4. OcHOBHEIE MaTeMaTHYECKHE
MeTOJBI B IPO(eCcCHOHATLHOMI
JeATeJIHLHOCTH

Tema 4.1 [IpumeHeHre METOI0B
MaTeMaTHYECKOro aHaju3a IpU PeIIeHUN
SKOHOMMUYECKHUX 3a7au

6,7

Tema 4.2 TIpocTeliliee NpUIIOKEHUE
JMHEWHOW anreOpsl B 5)KOHOMUKE

6,7

6,7




1.5. PacnipenesieHre TUIOB OLEHOYHBIX CPEACTB IO 3JIEMEHTAM 3HAHUN M YMEHHU, KOHTPOJIMPYEMbIX HA MPOMEKYTOYHOM

aTTecTAaluu

Conepxanue y4e0HOro MmarepuaJia 1mno
nporpamme Y /1

Tun KOHTPOJIBHOIO 3aJaHUSA

Y1

Y2

Y3

V4

Y5

Y6

Y7

31

32

33

34

35

36

Pa3nes 1. MartemaTnueckuii aHaIu3 ajaredpol

Tema 1.1 @yHKIMA OJHON IEPEMEHHOM.

Tema 1.2 [Ipenensl u HEPEPHIBHOCTD (PYHKIUH

Tema 1.3 IIpousBogHas u €€ NpUIIOKEHNE

Tema 1.4 Heonpenenénuslii nHTErpa

Tema 1.5 OnpenenéHublii HHTErpal

Pasznen 2. Jluneiinas aaredpa

Tema 2.1 MaTpuubl U ONIpeACTUTETN

o

o

Tema 2.2 Cucremsl nuHeitHbIX ypaBHeHuid (CJIY)

Pa3nes 3. OcHOBBI TeOpPHH BEPOSTHOCTH,
KOMOMHATOPUKHM U MATEMATHYECKOM
CTATHCTHKHU

Tema 3.1 OcHOBHBIE TOHATHS TEOPUU BEPOSITHOCTU
1 KOMOMHATOPUKHU

Tema 3.2 DneMeHTBbl MaTEMAaTHUYECKON CTATUCTUKH

Pa3znea 4. OcHOBHEIE MaTeMaTHYECKHE METOADI
B MpodeccHOHAIBLHOM 1eATeJTbHOCTH

Tema 4.1 IIpumeneHne MeTo10B
MaTeMaTHYECKOro aHaju3a IpH PeIlIeHUN
SKOHOMMUYECKHUX 3a7au

Tema 4.2 [TpocTeliniee NpUIOKEHUE TUHEHHON
areOpbl B )KOHOMHKE




2. CHELHU®UKALMS OLEHOYHBIX CPEJACTB

Ha3znauenmne?2.l

Crenudukamnuei ycTaHaBIMBAIOTCS TPEOOBAHUS K COACPIKAHUIO

o(OPMIICHUIO BAPUAHTOB OIIEHOYHOTO CPEJICTBA MpaKTHIecKas padoTa.
[IpakTuueckas paboTa npegHa3HAYCHA JJISI MeK)ujec0 KOHmpois A OTICHKA

3HAaHUW U YMEHUU CTYJEHTOB M0 nporpamme yueOHoi nucrurmumasl EH.01
MATEMATUKA o6pa3oBarensHoii mporpamMmbl CI1O no cnenuanbHOCTH
38.02.01 DxoHOMUKA U OYXTadTepCKUil yueT (110 OTpacisiM).

2.2 KOHTHHI€HT aTTeCTyeMbIX: (cmydenmsl 2 Kypca).

2.3 ®opma 1 yCJI0BHSA ATTECTANMH: TEKYIIUI KOHTPOJIb IPOXOIUT B BUJIE
BBINIOJIHEHUS 33IaHUM MPAKTUYECKOU pabOoThI

(ATtTectanus npoBoauTcs B (hopme 3k3aMeHa (3 ceMecTp) Mo 3aBEpUICHUIO
OCBOEHHMS Y4EOHOT0 MaTeprala yueOHOW TUCUUIUIMHBI, PU MOJIOKUTEIbHBIX
pe3ynbTarax TEKyLIEro KOHTPOJISL. )

2.4 BpeMsi BBITIOJIHEHMSI:

MOJATOTOBKA 5 MUH,;
BblIIOJIHEHHE (0 yac 40  wmun;
oopMIIEHUE U C/la4ya _ MHH.

Bcero  yac 45  MuH.

2.5PexomMenyeMasi JIuTepaTypa s pa3padoTKH OleHOYHBIX CPEACTB H
MOATOTOBKH, 00Y4AIOIIMXCH K ATTeCTAIUM.

JJIEMEHTEI BEICIIEH MaTeMaTUKU. —MOCKBa :
KYPC : UHD®PA-M, 2019. — 304 c.

KnunroodecneueHHOCTH
Buobamorpaduueckoe onucanue H3IAHUS OcHoBHast/ Kon-po
(aBTOp, 3arj1aBHe, BUI, MECTO U I'OJ U3IAHUS, | JONOJHHTEILHASN 6 6 DIEeKTPOHHBI
KOJL CTP.) auteparypa | B OMUL e pecypen
CIIeI'y
bapaymkus, B. B. OCH DbC
Marematuka. B 2-x Tomax : Tom 1 : yueOHUK. ZNANIUM

bapnymkun, B. B. OCH DBEC
Matemartuka. B 2-x Tomax : Tom 2 : yueOHUK.
D7IeMEHTHI BBICIIICH MaTeMaTHuKU. — MOCKBa :
KYPC : UHOPA-M" 2020. — 368 c.

ZNANIUM

C

Kpemep, H. I11. OCH DBbC FOpaiit
Matematrka ajisi KoJUiekel : yaebHoe mocobue
st CITO / Kpemep H. 1., Koncrantunosa O. I'.,
Opunman M. H. ; mox pen. Kpemepa H. I1I. — 10-e
n31., ep. u gon. — Mocksa : FOpaiit, 2019. — 346

JlamasH, A. A. oI 9bC
Martemaruka : yaeOnuk / lagasu A. A. — 3-e u3n.,
ucnp. u gon. — Mocksa : UHOPA-M" 2018. —
544 c.

ZNANIUM



http://znanium.com/go.php?id=978660
http://znanium.com/go.php?id=978660
http://znanium.com/go.php?id=1047417
http://znanium.com/go.php?id=1047417
https://www.biblio-online.ru/bcode/445990
http://znanium.com/go.php?id=967862
http://znanium.com/go.php?id=967862

Matematrka. COOpHUK 3a7a4 : y4eOHO-
npakTuaeckoe nocooue mis CIIO / opodeena A.
B. — 2-¢ m3n1. — Mockaa : [Opaiit, 2019. — 176 c.

[IIumosa, JI. H. o1 OBC
MaremaTtuka : yauebHoe nocodue / llunosa JI. . — ZNANIUM
Mocksa : UHOPA-M" 2019. — 238 c.

Jlopodeena, A. B. ot DBC HOpaiit

3. BAPUAHTBI OHEHOYHBIX CPEACTB

IIpakTHyeckas padora

«Haxoxaenue o0nacTu onpeaeneHus GyHKIIUN

ean:

1. TloBTOpuTh 3HaHMS oOy4JaronuXxcs B Teme: «HaxoxaeHue o01acTi onpeaeIeHus

byHKIAN.

2. 3akpenuTbh YMEHUS M HaBBIKU HAXOXACHUS 00JIaCTH OnpeeneHus (yHKIUH.

ITopsiioOK BBINOJHEHHS:
1. O3HakoMHTBCS C TEOPETHUECKUM MaTEPUAJIOM U PELICHUEM TPUMEPOB.

2. CpnenaTth KpaTKU{ KOHCIEKT TEOPETHUECKOTO MaTepHraia B pabouux

(ocHOBHBIE

MOHSATHUSA, OTIpeNieTIeHuUs, (HOPMYJIbI, IPUMEPHI).

3. B rerpamsx ans npakTHUeCKuX padOoT BINOJIHUTH MPAKTHYECKYIO paboTy.

TeopeTnyeckue CBeIeHUS:
O0aacThI0 onpeaeeHus WIK 00acThio 3a1anust QyHKIMH y = f(X) Ha3bIBa€TCSI MHOXKECTBO
3HAYCHUH X, TSl KOTOPBIX CYIMIECTBYIOT 3HaueHus y = f(x) .O0o3HavyaeTcs 001acTh
onpenenenus pyakuuu — D(f) umu D(y).

Cxema HaxOJIeHUs! 001acTH onpeaeneHus QyHKITH:
1. Ecnu f(x) npeacrasisier co00i MHOTOWIEH, TO 00J1aCThIO ONpeeIeHUs] PYHKIUN y =
f(x) Oyner MHOXECTBO BCEX JIEHCTBUTEIBHBIX YHCEIL.

TEeTpaax

2. Ecmmf(x) — panuonanbHas IpoOb, TO 00IACTHIO SBIIIETCS MHOYKECTBO BCEX
JEWCTBUTEILHBIX YUCET KpOME TeX 3HAaUeHUH E, mpu KOTOPBIX 3HaAMEHATEe b PaBeH HYJIIO.

3.  Ecmm ¢pynkums umeet Bua y = 4/f(X), To 001acThIO ONpeieiieHnst OyIeT MHOKECTBO PEIICHUI
HepaBeHcTBa f(x) = 0.

_ 8™ .
4. Ecnu ¢pyHKIUS UMEET BUA Y = T re g(xX) HEeKOTOPBIi MHOTOYWICH, TO 00JIACTHIO
X
orpejesieHus: OyIeT MHOXKECTBO pelieHui HepaBeHcTBa f(x) > 0.

5. OO0nacTp onpeiesIeHNs CYMMBI, pa3HOCTH WM TIPOU3BEICHUS JIBYX MIIM HECKOJIBKUX (QYHKIIUH
ecTb nepeceueHre odaacTeit onpeneneHnit STux GyHKIUH, U1 €€ OTBICKAHUS COCTABIISIETCS U
3aTeM pEeIaeTcsi CACTEMa COOTBETCTBYIONINX YCIOBUH.

IIpumepsl pemieHnsi HaxO0XKJAeHUSA 00JaCTH onpeaejaeHUuss PyHKIMHU
Ne ITpumep Pewenne
n/n

Haiitu oGmacte omnpenencHus

1

y
=x%+2
3
Xx—5

OYHKIUIO MOXXHO MPEICTaBUTh B BUAE PA3HOCTH ABYX QYHKIMH y =

X242 - =(x242)-——
xX-5 xX-5

fi(x) =x%2+42 D(f;(x)) aBnserca MHOMKECTBAa BCEX YUCEN
f() = =

X—5
Haiinem 3HaueHns1 , KOTOpbIE OOHYJIAIOT 3HAMEHATEIb



http://znanium.com/go.php?id=990024
http://znanium.com/go.php?id=990024
https://www.biblio-online.ru/bcode/426506
http://ru.solverbook.com/spravochnik/reshenie-neravenstv/
http://ru.solverbook.com/spravochnik/reshenie-neravenstv/

x—5%#0
x#5
OtBer:D(y): xe(—0o0; 5) U (5; +0)

VxZ2—3x+2

JIist HaX 0K JIEHUS 00JIaCTH ONpeae/ieHus ¥ = VX2 — 3X + 2

peIIMM HepaBeHCTBO X2 — 3x + 2 > 0

Jlnst Toro pemmuM ypaBHeHue X2 — 3x + 2 = 0.

KopHsamu 3T0r0 ypaBHeHUs ABISIOTCA 4uciia 2 u 1.

O0603HaunM HalJIeHHBIC KOPHU HA YUCJIIOBOW OCH M OTIPEACIIUM 3HAK
HEPABEHCTBA Ha MOJyYEHHBIX HHTEpBaJax.

+ — +
¢ ¢ >
1
Orser: xXe(—0; 1] U [2; +00)

[ o8]

3 o 2x—=7 OyHKIHS TPEACTABISAET CO00M IPOOHO-PAMOHAIBHYIO () YHKITUIO, B
y= 3x + 21 | YMCIATENE KOTOPOH MHOrouwIeH. OGIacThb ONpeneeHnss MHOrO4IeHa
€CTh MHOYKECTBO JICHCTBUTEIIHHBIX YHCEIL.
3x+21>0
ey S =3 +21>0-x> -7
Otser: D(y): X € (=7; 4+ )
4 2x Haiiger O/13: x = 0
y =
Vx—3 Vx—3#0
Vx # 3
X#9
Otser: D(y) X€ [0;9) U (9; +0)
IIpakTnyeckoi padora:
Haiitu obmacte omnpenencHus
y=5x—12 y =2x+13
X _ 2
Y T ax+7 Y T Ex—11
y =vV3x+21 y = V5x — 15
B 1 B 1
Y V2 —4x Y V3 +9x
7 3x _ 6 2X
Y XX 9 Y X x4
1 —y2 9
y =x*+ Y T e



http://ru.solverbook.com/spravochnik/reshenie-neravenstv/znak-neravenstva/
http://ru.solverbook.com/spravochnik/reshenie-neravenstv/znak-neravenstva/

IIpakTnyeckue padboThI
no TeMe «Haxoxxaenue npenena QyHKIH.
« Haxoxnenue 0651acTi HEIPEPHIBHOCTU U TOUYEK PA3pPhIBaY.

0
Hesab: popMHpOBATH YMEHHUS BEIUUCIICHUS MPEAEIIOB, PACKPBITUS HEONPEACICHHOCTH BUIA (6)
IyTEM pa3jIoKeHUsI Ha MHOXKUTEIH, ONPE/IECICHUS HETIPEPHIBHOCTU (DYHKIIUH.

ITopsinok BbIMOJHEHHS Pa0OTHI:
1 PaccMOTpeTh T€OpETUUECKU MaTEpUal IO TEME U MIPUMEPHI PEIICHUS 3a1a4.
2 PemuTh caMOCTOATENbHYIO paboTy, BbIMONHUB 10 3amaHuii COOTBETCTBYIOLIETO BapHaHTA.
Odopmuth nmoapoOHOE pelieHne MTUCbMEHHO B TETPAAM C YKa3aHWEM OTBETOB.
3 OTBETUTh NTUCBMEHHO Ha KOHTPOJBHBIE BOPOCHI.

Kparkue Teopernueckue cBedeHHs] MO0 paccMaTpuBaeMoil MpodJieMe, OCHOBHbIE
XaPAKTEPUCTHKHU 0 COAEPKAHNIO NPAKTHYECKOH padoThl:

Omnpenenenune. Yncio A HazbiBaeTcs npenenom ¢pynkimn Y=F(X) mpu X, ctpemsimemcs K
Xo (B TOUKEX(), €CU JUIA JIIOOOTO IMOJIOKUTENBFHOTO YKCa € HaWAeTCs TaKoe MOJI0KUTEIbHOE
gucio 9, uro |f(x) — A| < g, kak Tonpko 0 < [x — X4 < 6.

O6o3nauenue: lim f(x) = A.
X—Xp

Onpenenenne. Oynkius Y=f(X) Ha3bIBacTCSI OECKOHEYHO MAJIOW TIPHU X, CTPEMSIIEMCS

K X, (B TOUKeX,), ecnma lim f(x) = 0.
X—Xg

Onpenenenne. Dynkius y=Ff(X) Ha3piBaeTCs OECKOHEUHO OOJIBIION MIPH X, CTPEMSIIIEMCS
K X (B TOUKEX)), €CIIH JJIs1 JTFOO0TO MOJIOKUTETHHOTO Yuciia M HaliieTcs Takoe MOJIOKUTEITHHOE
gucio d, uro |f(x)| > M, kak Tonsko 0 < |[Xx — Xq| < 8.

O6o3nauenue: lim f(x) = oo.
X—Xg

Onpenenenne. Oynkius Y=f(X), 3amanHas Ha BCell YHCIOBOH NPAMON, HA3bIBACTCS
0ECKOHEYHO OOJIBIION MPHU X, CTPEMSIIIIEMCS K 00), €CJIH JUTS JIF0OOTO MOJIOKUTENBHOTO Yrcia M
Halizercsa Takoe nojoxurensnoe uncno T, gro |f(x)| > M, kak Tonsko |x| > T.

O6o3nauenue: lim f(x) = oo.

X—00

OCHOBHbBIE TEOpEMBI 0 MpeaeIax:
1 lim (f(x) £ g(x)) = lim f(x) + lim g(x).
X—Xgo X—Xq X—-Xp
2 lim (f(x) - g(x)) = lim f(x) - lim g(x).
X—Xg X—Xg X—Xg
3 lim kf(x) = k lim f(x).
X—Xg

X—Xo
fx) o 0O
x-x%o 8()  lim g(x)
B mpocreiiimux ciydasx BbIYUCIEHHE Tpenena (QYHKIMM CBOJUTCA K IOACTAHOBKE B
(GYHKIHIO, CTOAIIYIO TIOJ 3HAKOM TIpenesia, MpeaeabHOTo 3HadeHus aprymeHTa. Ho moBOJIBHO

4acTO Takas MOJICTAHOBKA IMPENEIbHOT0 3HAYCHHSI apTryMEHTa MPUBOJUT K HEOMpeAcTICHHBIM
0 e}

3HAYCHUSIM BUJA! (5)’ (;) (0 - ), (00 — ), (1%), (0%), (). Orbickanue npeaena B 3TUX

CIIydasiX, Ha3bIBalOT PACKPBITHEM HeompenesneHHOCTe. [lyis pacKkpbiTusi HeonpeaeneHHOCTeN

npe06pa3y10T BBIPAKCHUC, CTOAIICC IIOA 3HAKOM IIPEACiia, 3aTCM HCIIOJIL3YIOT TCOPEMBI O
npeaciax, 3aMe4yaTCIIbHBIC ITPEACIIbI.

< . . sinx
IlepBbIii 3aMeyaTeJIbHbIN MPeae: lm(}— = 1.
X— X

. tgx . arcsinx . arctgx
CIIEICTBUS llmgT =1, lim——=1, lim 28X — 1.
x-0

X—0 X x—0 X



X
Bropoii 3ameuaTebHBII Npee: llm(l + x)x =ewm lim (1 + ) =e.
X—00
IIpumep 1. Beruncauts lins}(Zx - 1.
X—
Pemenue. IloacraBnsiem B pyHKIHIo y = 2X — lnpeaenpbHOE 3HAYCHUST apryMeHTa X=3,
HOJTY4UM ling(Zx -1)=2-3—-1=5.
X—

OtBeT: 5.

x%2—-10x-11
Ipumep 2. Beraucauts lim ———
x-—-1 x“—1
x%2-10x-11
Pemenue. [loacrarnsiem B QyHKIMIO Y = 21 NPEAEIIbHOE 3HAYEHUS apryMEHTa X=-

1 HOJIY‘-II/IM(O) HGO6XOI[I/IMO PA3JI0KUTDb YUCIIUTCIIb U 3BHAMCHATC]Ib HA MHOKHUTCIIU, UCIIOJIb3Ys

(OPMYJIBI COKPAIIEHHOTO YMHOKCHHUS, TPABUIIO PA3JIOKCHUS KBAIPAaTHOTO TpEeXWIeHa Ha
mHoxkuTenH (ax? + bx + ¢ = a(x — x;)(X — X;), Tle X;, X, - KOPHU KBaJPATHOTO TPEXUJIeHa),
METOJI TPYIITUPOBKH. PelieHne 3anuchIBaloT B BUJIE:

Xt =10k~ 11 _<o> L GoIDGHD -1 12
o T 21 0) T S G- DE+D) o x—-D -2
Coxkparenue Ha (X+1) BO3MOXKHO, TaK KaK OHO HE PABHO HYJIIO, & JIUIIL CTPEMUTCS K HYJIIO.
OrtBeT: 6.

—V5+x

Ipumep 3. Beraucauts lim ——-.
X—4 X“—16

3—V5+x

x2-16

Pemenue. IloncraBnsem B GyHKIHIO y = IpEJIEeIbHOE 3HAYEHUS apryMeHTa X=4,

HOJIyLII/IM(O) Urto0bI n30aBUTHCS OT HEOTIPEIEICHHOCTH, HA10 (PYHKIIMIO YMHOKUTH HA €TUHUILY,

IPEJCTaBUB €€ B BHUJIE APOOHU, CONPSHKEHHON K BBIPAKEHMIO, COIEPIKAIEeMy KOpeHb 3 — V5 + X.
3anuieM peuieHue

I —\/5+X_<0>_1_ 3—v5+x 3+V5+x
xoi x2—16 \0) x5t x2—16 3+5 +x
32 —\/5+x2 ) 4 —x

e 10GeTY G- Dat DG IV
-1 -1 1

= lim = = ——
4 (x+4)3+V/5+x) 8:6 48
Ortser: -1/48.
2x2+X+3

Ipumep 4. Berancmure lim ———.
x—00 X°—16X+1

2x%4+x43

—IIPEIACIBbHOE 3HAUCHUI apryMEHTa X—
x3-16x+1 pea pry

Pemenue. IloncraBnsiem B pyHKIUIO y =

co
o , HO.Hy‘II/IM(;). YroObI H30aBUTHCS OT HCOMPCACIICHHOCTHU, HAJO B YUCIUTCIIC U 3HAMCHATCIIC

BBIHCCTHU MHOXKHUTCIIb, coz[epxcaumﬁ MaKCUMAJIbHYIO CTCTICHb HCpCMGHHOﬁ. 3anuieM peIICHUuC

2X 3
I 2x%2 +x+3 ) X <X3 +X3+ >—]' §+X_2+X—3
S loxt 1 a3 16x 1 Txle, 16 1
“Bome e BECAET

0+0+0 0

_;l—>oo1—0+0 1°

OtserT: 0.



5
. X7 +7
Ipumep S. Beruncauts lim ———.
x—oo0 4X°+2x+8
5
X

Pemenue. [Toacrapnsem B pyHKIHIO y = pesebHOE 3HAYCHHS apryMeHTa X—

4x3+2x+8
o0
0 , nonquM(;). Y1006l 130aBUTHCSA OT HEOIIPEAECICHHOCTH, HAI0 B YUCIIUTENIC U 3HAMEHATEIIE

BBIHCCTHU MHOXKHUTCIIb, coz[epxcamm‘/’l MaKCUMAJIbHYIO CTCTICHb HepeMeHHOﬁ. 3anumeM peuicHucC

5

5 (X 7
e A7 < (5 +53) _
xom4X3 + 2X + 8 xom o (X3 L 2X . B
X F+X—5+X—5

7

. 1+ R S

el 2 . 8 xw0+0+40 0

+
x2 x* x5

OTtBeT: 0,

Onpenenenne. Oynuxnus y=f(X) Ha3pBaeTcs HEMPEPHIBHON B  TOYKEX,, €CIH OHA
ompeJiesieHa B 3TOM TOUYKE M CYIIECTBYET KOHEYHBIM Tpeaes (YHKIMH B 3TOH TOYKE, paBHBIN
3HaueHnto GyHkuu B 9TOM TOouke: lim f(x) = f(X().Touka, B kOTOpOil QyHKIMS HE SBISCTCS

X—=Xg

HETPEPBIBHOM, HA3bIBAETCS TOUKOMN pa3phIBa.
Ecnu dynkius y=Ff(X) HempepbiBHA B KX 101 TOYKE HHTEpBaa (&, D), To oHa HenpepbIBHA
Ha 3ToM uHTepBasie (PucyHoxk 1).

-~

¥

= f 0 if h’EX?\

~ Pucynok 1. Ipaduxu HenpepsBHOii 1 pasphiBHOi (ysKimii

IIpumep 6. PaccmoTpum dyHKIINIO
x?+1 mpu x<0,
f(x) =42x+1 mpu 0<x<2,
X—2 npu Xx=2.

Y BBITIOJIHUM €€ YepTEK.

Ctpoum rpaduxk:
1) na monyunTepsane (-o0; 0] ueptum parment napabonsr f(x) = x? + 1,
2) na unrepsaie (0; 2) — orpesok npsmoit f(x) = 1 + 2x,
3) Ha monyuHTepBaje [2; +oo) — mpamyro f(x) = x — 2.

ITpu 3Tom B cuity HepaBercTBa X < 0 3nauenue f(0) ompemeneHo Ast KBaApaTUIHON
Gynkumn f(x) =x%+ 1, u B cuy HepaBeHCTBa X = 2, 3Hauenue f(2) ompeneneHo s
nuHenHo# pynkiun  f(X) = x — 2 (Pucynok 2).



o il X

Pucynoxk 2. I'paduk ¢pynxnum npumepa 6.  Pucynok 3. I'paduk ¢pynkuuum npumepa 7.

3_¢2

IIpumep 7. UccnenoBarh GyHKIHMIO HA HEIPEPHIBHOCTD § = Xx—1 .
3_42 2(x—1
Pemenue. [Ipeobpazyem GpyHKIHIO y = XX_); Ly =2 fil )

Oo6unacts onpenenenust pyukuuu: D(y) = (—oo; 1) U (1; +00).

[Moctpoum rpadguk GyHKIUK HOCHE YIIPOoIeHus apodu y = x* mpu X # 1 (Pucynok
3).0Ot1BeT: GyHKIMS HENPEPHIBHA HA BCEH YHCIOBOM MPSIMO KPOME TOUKH
X = 1, B KOTOpOH OHA TEPIUT Pa3PbIB.

3agaHus AJ151 CAMOCTOSITEIbLHOM padoThI

Bapmuanr 1
BBI‘II/ICJII/ITB HpeI[eJIBI.
6+x—x? 6+x—x? . 6+x—x2
1) 11 2) 11 3) lim :
55 x3-27" 53 x3-27" x—00 X3-27
6x345x%2-3 11x345x243x—1 . 5arcsin2x
4) lim 22X 5) lim 12X XL 6) lim 222X
X——00 2x2—x+7 X—00 2x3—x+7 x—0 tg4x
5%—1 Vx+4-3 3—7x—2x2
7) lim ) lim 9) lim =2
X—>+00 5%+3’ 5 X225 " 53 X2—8x+15

10) MccnenoBaTh Ha HEPEPHIBHOCTD U TIOCTPOUTH TpaPuK PYHKIUU
—2Xx—-2 mpu X<0,
f(x)= Iogzx npu 0<x<4,
10-2x mpu x=>4.

Bapuant 2
BLIIH/ICJH/ITL MpENEbL.
-16 . x%-16 x%-16
1) l —_— 2) lim—. 3) lim ————
1x2+x 20° X—4 X2+X—20 x—>00 4x2+x—20"
. 16x+1 . tg 3x
4) lim 5) lim ———. ) lim ———
X—o— ooZX+6 x—00 4%X2+x—20 X—(0 arcsin7x
X5 —x3 VXFI- 2_
X X+1-2 3X4—=7xX+2
7) lim . 8) lim . 9) l S
X—o— oo4x2+3 -6 x—3 X-3 2 x2-7x+2 "

10) MccnenoBaTe Ha HENIPEPHIBHOCTD U HOCTpOI/ITB rpaduk QyHKIHH.



x2 +2x—1 mpu X <1,
f(x)=14-2x mpu 1<X<2,

% npu X > 2.

Conepxanue oTyera:
1 Tema, nemsb.
2 Odopmiienue 3a1aHui ¢ TOAPOOHBIM PEIICHUEM U C YKa3aHHUEM OTBETOB.
3 OTBeThl Ha KOHTPOJIbHBIE BOMPOCHI.

KoHTposbHbIE BOIPOCHI:
1 Kakue Buabl HEOIIPENETIEHHOCTEN BCTPEYAINCh IPU PEILICHUH 3aJaHui?
2 CKOJBKO MOET OBITh TOUEK pa3pbiBa’?
3 Yto 3Ha4uT 6€CKOHEUHO OOobIIast PyHKIUS?
4 Kakas ¢yHKIHS Ha3bIBAETCsI OECKOHEYHO MaJIO?
5 Uro Ha3BIBaETCS DIIEMEHTAPHON U HEdJIEeMeHTapHOU (DyHKIIMEeH?
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IIpakTuyeckas padora
Haxoxnenne HauOoIbIero, HANMEHbBINEr0 3HAYCHUS (PYHKITHH.

Ilean padoOTHI:

- IPUMEHUTHh YMEHUS 110 BJIAJICHUIO TIPEJICTABICHUN 00 OCHOBHBIX MOHATHSIX MATEMaTHYECKOTO
aHamM3a W MX CBOWCTBaX, BJIAJCHHE YMEHHEM XapaKTepH30BaTh NOBEACHHE (YHKIIHIA,
WCITOJIH30BAHUE TTOTYYCHHBIX 3HAHUH JIJIsI OTTMCAHUS U aHATIN3a PEATbHBIX 3aBHCUMOCTEH.

TeopeTuveckuii MaTepuas;

JlocraTouHoe ycnoBue s3kcTpemyMa. [Tycts pynkums y=f(X) HenpepbiBHa Ha
POMEKYTKE X U UMEET BHYTPU NIPOMEKYTKA CTAIIMOHAPHYIO WIIM KPUTUIECKYIO TOUKY X=X0.
Torpa:

a) €CIIM y TOM TOYKH CYIIECTBYET TaKasi OKPECTHOCTh, B KOTOPOU BBITTOJTHACTCS
HepaBeHCTBO f '(X)<0. mpu X<Xo, a ipu X>Xo - HepaBeHCTBO f '(X)>0, TO X=X - TOUKa MHHUMYMa;

0)ecin y 3TO# TOYKH CYIIECTBYET TaKasi OKPECTHOCTb, B KOTOPOW MPU X<Xo BBITIOITHSIETCS
HepaBeHCTBO f '(X)>0, a mpu X>Xo - HepaBeHcTBO f '(X)<0, To X=Xo - TOUKa MaKCUMyMa;

B) €CJIM Yy 9TOW TOYKH CYIIECTBYET TaKasi OKPECTHOCTh, YTO B HEW U CJIEBa, M CIIPaBa OT
TOYKH Xo 3HAKH MPOU3BOIAHON OJJMHAKOBBI, TO B TOUKE X0 SKCTPEMYMOB HET.

AJITOPUTM HCCIIeIOBaHUS HEMpepbIBHOW GyHKIHK Y=f(X) HAa MOHOTOHHOCTh U 3KCTPEMYMBI:
1) Haiitu npousBoznyto f'(X)
2) Haiit cranimoHapHbIE U KPUTHYECKUE TOUKH.
3) OTMETUTH CTallMOHAPHBIC ¥ KPUTHUECKHE TOUYKH Ha YHCIIOBOM MPSIMOM U OTIPE/ICIIUTh
3HaKW TPOM3BOTHON Ha MOJYYUBIIUXCS TPOMEKYTKAX.
4) Onupasich Ha TEOpEMY, clieJaTh BEIBOABI O MOHOTOHHOCTH U TOYKaX 3KCTPEMyMa.

[Ipu BBIMTOJIHEHUN TPAKTHYECKOM pabOThI PACCMOTPHUTE CIEAYIOIINE TPUMEPHI:
[Tpumep 1:

x*+1e
.' ==
HccnenoBath QpyHKIUIO x* Ha DKCTPEMYMBI.
Pemenune. @ynkuus HenpeprsiBHA, Kpome Touku X=0.

1)Haiinem nponsBoznuyro:

v x4+ 16) xF-(x*) - (x¢+ 16)  4x?oxF-2x(x*+16) 2x®*-32x  2(x - 2)(x + 2)(x* + 4)
feo= (x=)3 - e T e = X

2)X=2 u X=-2 - cranpoHapuslie To4kH. [Ipu X=0, mpou3BoHast HE CYIIECTBYET, TO TOYKA
paspsbiBa.

3)

= + - +

o =
2

v
=

4) X=-2 - TouKa MUHUMYMA, Ymin=8 X=2 - TOYKa MaKCUMyMa, Ymin=8.

AJITOPUTM OTHICKAHHSI HAMMEHBIIICTO U HAHMOOJIBIIIETO 3HAUCHU I HEPEPHIBHON
byukuuu y=f(X) Ha orpeske [a;b]
1)Haiitu npousBoanyto f '(X).
2)HaiiTu cranoHapHbIe ¥ KPUTHYECKHUE TOUKH (QYHKIIUH, JISKAIIUE BHYTPH
otpeska [a;bl].
3)Beruucinuth 3HaucHue Gpynknun Y=f(X) B Toukax, oToOpakaeMbIX Ha BTOPOM IIIare 1 B
TOouKax a u b, BEIOpATh Cpe/i STHX 3HAUYCHUI HAUMEHBIICE (Yiauw) U HAHOOJIBINEE (3TO
6YﬂeT yHau6)-
[Tpumep 2. Haiitu HaumeHbliee U HanOoJbIIee 3HaYCHUE (YHKIIUN
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y=x3-3x%-45x+1 Ha otpeske [0;6].
Pemrenne. Bocrone3yeMcs anropuTMOM

y'=3x2-6x-45 x =5 € [0;6]
3x?-6x-45=0

x2-2x-15=0

X1=-3, X2=5

Yy HaI/IM:_1741 yHaI/I6:1

[Tycts ¢pynkius y=Ff(X) HenpepbiBHA HAa IPOMEKYTKE X U KIMEET BHYTPH HETO €AMHCTBEHHYIO
CTAIMOHAPHYIO MJIH KPUTHYECKYIO TOUKY X=X0

Tornma:

a) eCJIM X=X0 TOYKa MaKCUMyMa, TO Yuanc=F(Xo0)

0) ecitu X=Xo TOYKa MHHUMYMA, TO Yuaun=F(X0).

X
y=9""
[Tpumep 3. Halitn HanGomnbiiee 3HaueHue HyHKITMH 1 + x* na nyue [0; +o0).
o 1-x?
9 ..z
Pemenue . {1 +X3%) [IpousBoaHas BCIOY CYLIECTBYET, 3HAUUT, KPUTHUECKUX TOYEK Y

¢dbynkum Her. Y’ =0, 1-x?=0, x=1 wam X=-1.

3aJaHHOMY JIydy [0; +e)ex =1. IIpu x >1, y’>0, a npu X >1, y’<0.
Vmax = f@)=——=3
max = = =3
3HaumT, X = 1 — TOUKa MaKCUMyMa 1+12 2
X=1 — e/IMHCTBEHHAs CTAllMOHAPHAS TOYKA (PYHKIMH Ha 3aJ1aHHOM IIPOMEXKYTKE, IPHUEM TOUKA

MaKkCHMyMa.

Bonpocs! 1 3akpernieHus: TEOpeTUUECKOro MaTepuaa K NpakTHYeCKOMY 3aHSATHIO:

1. Kakas Touka Ha3bIBaeTCs TOUKOM MakcuMyma?
2.  Kaxkas Touka Ha3bIBaeTCsl TOUKOH MUHUMYMa?
3. Ilepeuncnute npaBuia qudepeHIMpOBaHuUS.
4.  HazoBuTe alropuTM HaXO0KJIE€HUS HAMOOJIBIIET0 U HAMMEHBIIET0 3HaUeHNs (QYHKIIMU Ha
OTpE3KE.
3ajiaHue:
| Bapuant Il Bapuant
1. MccnenoBarh Ha SKCTpeMyM (DYHKITHIO:
y=xx-1F vy =2xk - 2¥

2. OnpenenuTb SKCTPEMYMBI

dyrm £ OO = 6

3. Haiinute Hanbospiiee 1 HaMMEHbIIIEe 3HAYCHUE (PYHKITUH:

2. OnpenenuTh SKCTpeMyM (QYHKITUN fO) =9x*

y = x3-3x?+3x+2 Ha otpeske [2;5] y = x*-4x?+2x-1 na otpeske [2;3]
4. Kakne n3 paHHBIX (yHKIUA HEe MMeeT Kputuueckux 4. Kakue u3 manHbIX QyHKIUN HE
TOYEK UMEET KPUTUYCCKHUX TOYCK

a) y=x*+2x%+6 a) y=x3+x2-2

6y =x-¥x 6)Y =VvE+Xx

g) ¥ = 3X + 7Vx B) Y =X +¥x

') TAKOW HET. ') TAKOW HET.

IHopsinoK BBINOJIHEHUSI:
1. BHuMaTenbHO IpoYuTaTh TEMY H LEJIb MPAKTUYECKON pabOTHI.
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N3yunTh yaeOHBIN MaTepHal 1o TeEME.
OTBETUTH HAa BOIIPOCHI.

BrimmorHUTE 3amaHUS.

IloAroTOBUTH OTYET.

arwn

CoepkaHHE OTYETA:

Ha3zBanue npakTuueckoil paboTHI.

YyeOHas 1eib.

Pemenue 3a1anuii mpakTHYECKON paOOTEHI.

OTBeTHI HA BOMPOCHI IJI 3aKPETUICHUS TEOPETUUECKOTO MaTepralia.




13

IIpakTnyeckas padbora
Tema: UccnenoBanue GpyHKIMI 1 mocTpoeHne rpa kOB ¢ TOMOIIBIO TIPOU3BOTHOM.
Heb: YuuThcst IpOBOIUTH UCCIIENOBaHUE (PYHKITUN C TIOMOIIBIO TIPOU3BOTHON U
CTpOuTh TpaduK HYHKIIUU O pe3yabTaTaM MPOBEAEHHOTO HCCIEIOBaHNS.
Xox padoTsbl
O3HaKOMBTECH C TEOPETUUYECKON YaCThIO;
3anuiuTe alropuTM Hccae1oBaHus QyHKIUY;
BreinosinuTe 3a1aHUS TPAKTUYECKOW YaCTH;
OTBeThTE Ha KOHTPOJIBHBIE BOIIPOCHI.
Teopernyeckas 4acTb
[Tpu mocTpoennu rpaduka GyHKIIHH HEOOXOIUMO MTPOBECTH €€ TIPEABAPUTEIBHOE HCCIICIOBAHNE.
ANTOPUTM UCCIIETOBAHUS (PYHKIIHH

el AN S

1. Haiitu 06macth onpeaeneHust DY) i o6macts JOMYCTUMBIX
snavennit (V) byHKINN.

HccnenoBaTh GyHKINIO HA Y€THOCTh, HEYETHOCTD, IEPUOIUIHOCTb.
Haiitu Touku nepeceuenus rpapuka GyHKINU C OCIMUA KOOPAUHAT.
Haiitu acumnrots! rpaduka GyHKIHH.

HccnenoBaTh GyHKINIO HA MOHOTOHHOCTD U 9KCTPEMYMBI .

HaiiTi mpoMeXyTKH BBIITyKJIOCTH, BOTHYTOCTH M TOUYKH ITeperuoa.
[MoctpouTts rpaduk GyHKIMU IO pe3yIbTaTaM UCCIICAOBAHUSL.

Nookwn

> W TOCTPOMThH €€

X
Ipumep . IIpoBectu momHOE Hccaea0BaHNE GYHKIIUHA Y = e

rpaduk.
Pemenue.
1. OGnacts ompenenenuss D(f) (yHKIMM — Bes yMCnoBasg OCh, 32 UCKIIOUECHHEM TOYEK
X=-2unx=2,1e. D(f)=(-0-2)U(~22)U(2+mx).
2. dyHKIMS HENepuoauvecKas; UCCIeyeM €€ Ha YETHOCTb M HEYETHOCTb!

.Y N S
0= Gy e '

3. Haiinem Touku nepecedyeHus rpaduka ¢ ocsIMH KOOPIUHAT:
c ocelo Oy rpaduk mepecekaercs npu X =0, orkyma y= f(0)=0, 1.e. M(0;0)-TOuKa
repeceyenus ¢ ocbro Oy ;

X
¢ oceto OX rpaduk mepecekaercs, ecmu f(x)=0, T.e. W=O, orkyma X =0. Takum

o0pazom, M (0;0) - eqMHCTBEHHAs TOUKA IIepeceueHust rpaduka ¢ OCSIMH KOOPAMHAT.
x? X
4. Haitnem acumMnToThl rpaduka GyHKIUN: ||m =40, ||m = -0,

X—2-0 4 X X—2+40 4 X
T.e. IpsAiMasi X = 2 - BepTUKaJbHas acuMnToTa. OTCI01a, B CHITy CHMMETPHH, CIICIYET, YTO
npsamas X =—2 - TaKxe BCpTUKaAJIbHAsA aCUMIITOTA.

3
Haiinem naknonnsie acumMntots: K = |[jm—— f(x) =lim-——= . =-1,
xoto X X—>+00 X
4x
b=lim[f(0-kd=lim| ;=7 +*|=lim;—==0.

X—>+00 X—>+00 X—>+00
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T.€. IpsIMasi y = —X - HAKJIOHHAs aCUMITOTA IPU X —> +o0 (1Ipu X — —0 ). ['Opu30HTAIBHBIX
aCHMIITOT (DYHKIIMSI HE MMEeT.
5. Haiimem uHTEpBaJill MOHOTOHHOCTH M 3KCTPEeMyMbl (DYHKIMH, HCCIEOys IEpPBYIO

, ( < j'_xzaz—xz) (23 - x)243 %)

i

e f e

IMPOU3BOAHYIO

Orcroga BuIHO, 4to ipu X > 0 (puc.17) pyHKIMS ©MEET MAaKCUMYM B TOYKE X = 243 (mpruem
f (24/3) = -3+/3 ~ -5,2)), Bospacraer Ha (0;2) n (2;2\/§)I/I yOBIBaeT Ha (2\/5 ;+00).

,zﬁm‘_h/? 5
f(z)
_ / 2 \ ~
Puc.17

6. UtoObl onpenennuTh MHTEPBAIbI BHIMYKIOCTH M TOYKH MHEperuda, BHIYUCIUM BTOPYIO
IIPOU3BOJHYIO:

8x(12+ xz)

(a-x]
Otcrona sicHo, uro mpu X > 0 dyHkIiws Beimykiaa BBepx (T.e. f” <0) Ha (2;+oo), X = 0- Touka
neperuoa.

7. YduThIBas HaKOIUICHHYIO MH(OpMaIHio, cTpouM rpaduk GyHkmuu npu X > 0, a 3aTem

CHMMETPHYHO OTPa)KaeM €ro OTHOCHUTEILHO Havaa KoopauHar (puc. 18).
, ] _'.‘* I

: | i
- J |
Lo |

f7(x) =

IIpakTHyeckas 4acTb
1.Mccnenyiite ¢pyHKIMIO U TIOCTpoiiTe rpaduk: y=2x3-3x>-12x-1
2.UccnenoBaTth QyHKIHUIO ¥ =X2/x+1

KoHTpoJibHBbIE BOPOCHI:
1) HazoBuTte cxeMy ucclieI0BaHUs (PYHKIINH;
2) Jlaiite onpenenenue 00JacTH ONPEAEICHUS U MHOKECTBA 3HAYCHUH (DYHKIINH;
3) [Maiite onpeneneHne 4€THON N HEYETHON QYHKIIHY;
4) Kak HaiiTi ToukH nepeceucHus rpaduka GyHKIHUN C OCIMUA KOOPIAUHAT;,
5) JlaiiTe ompenesacHUe aCUMIITOTHI rpaduka GyHKIIUN, HA30BUTE BUJIBI ACUMIITOT;
6) HazoBute nmpu3Haku Bo3pactanus (yObIBaHUs) (QDYHKIIHH,
7) HazoBuTe ycroBus CyIIECTBOBAHUS TOUCK IKCTpEMyMa (yHKIIUH;
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8) Kak HailTi IpOMEKYTKH BBITYKJIOCTH Ipaduka QyHKINH;
9) Kak Haiiti Touky neperu0a rpapuka GyHKuuu?
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Ilpakmuueckaa paboma
Tema: «Haxo:kaeHue HeonpeaeJeHHbIX HHTEIPAJ0B METOA0M 3aMeHbI ITepeMEeHHON 1
10 YacTAM»
Ieab: COBEpHICHCTBOBAHME YMEHHMI HAaxXOJAWTh HEONPENEJIECHHBIE HWHTETPAIbl METOJO0M
3aMEHbl I[IEPEMEHHOW M II0 4YacTsAM, COBEPIICHCTBOBAHUE YMEHUH IIPOBEPATH JEUCTBUE
WHTErpupoBaHus nuddepeHIInpPOBaHUEM.

MeToanyeckne yKazaHus 1JIM NPAKTHYECKO padoThI
Teopernyeckue cBeieHus
Ilepsooopaznan pynkyuu. Heonpedenennwtii unmezpan

®ynkuua F (X), orpeziefieHHas Ha UHTepBaje (a, b), HA3BIBACTCS nep8o0OpA3HOl IS
byHKIIN f (X) , OIIPEJICIICHHOM Ha TOM K€ UHTEpBaje (a, b) , €CIIN F'(X) =f (X)

Ecmu F (X) — mepBooGpasHas 11 Gyskiun | (X), TO Jro0as apyras mepBooOpazHas
CD(x) Ui QYyHKIHAN f (X) otimyaercs ot F (X) Ha HEKOTOPOE IOCTOSHHOE ClIaraeMoe, T. €.
@(x)=F(x)+C, rre C —const.

Heonpeoenennvim unmezpaiom ot (yakuun | (X) Ha3bIBAETCSI COBOKYIHOCTb BCEX
nepBooOpa3HbIX  Juisi  dTor  PyHkumu. OO0O03HAuUaeTCs  HEONpPENeICHHBIH  WHTErpall:
I f (x)dx=F(x)+C, rze F'(x)= f(x), C — const.

Onepanust HaxOXACHUM TMepBOOOpa3HOW JuId JaHHOM  (YHKIMHM  HA3bIBAETCS
unmezpupoeanuem. InTerpupoBanue spisiercs oOpaTHON onepauueil kK 1udpdepeHupOBaHUIO:

([ £ (x)ae) = £ ().

JInsi  TIpOBEpKH  MPABHJIBHOCTH  BBIMOJHEHHOTO  HMHTETPUPOBAHHUS  HEOOXOIUMO
npoauddepeHupoBaTh pe3yabTaT HHTETPUPOBAHHMS W CPABHHUTH MOJIYYEHHYIO (YHKIHIO C
MOJBIHTErPATHHOIA.

CBoiicTBa HEONPEAEICHHOTO HHTErpaa:

1.(jf(x)dx)_f ;o d[ f(x)dx=f(x)dx;

2. 'dF(x)zF(x)+C;

3. [kf (%) dx:kjf (x)dx, k — const;

4 [(F()+g(x)ax=[ F(x)ax+ [g(x)

Taﬁﬂuua OCHOG6HbIX UHmMezpailoe

1. |0du=C; C =const; 2. jdu:u+C;
. a+l

3. |u*du= u +C, a=-1 3a._[d—u=2\/U+C;
’ a+l

4, 'd—u:In|u|+C; 5. Ia du——+C
Ju Ina

6. 'e”du:e”+C; 7.'[cosudu:smu+C;

8. [sinudu=—cosu+C; 9..[ —=1tgu +C;
. coS“u
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+ du u

10. =—ctgu +C; 11. _arcsm +C
Jsin®u J I,/

12, 'd—uzln‘u+ u*ta’(+C; 13 jﬁzlarctg—JrC;
J /uziaz u®+a a a

7R B B I LT Y. 5. (- inlg Y] c;
‘u"-a° 2a |u+a sinu 2

6. (-4 _in tg( j+C; 17. Itgudu:—ln|cosu|+C;
° cosu 4

18. ctgudu=|n|sinu|+C.

Kaxnas u3 npuBeneHHbIx B Tabmuie ¢GopMyl copaBeljiiBa Ha MPOMEXKYTKE, HE
CollepKalieM TOYEK pa3pbiBa MOJBIHTErpalbHOW (QyHKIMHU. BblYWCIeHHEe WHTETpaioB C
UCIIOJIb30BaHMEM  TaONUIBI M  OCHOBHBIX  CBOMCTB  HA3bIBAIOT  HEMOCPEACTBEHHBIM
WHTETPUPOBAHUEM.

Memoo 3amenvl nepemennoul

Teopema 1. Tlyets X = ((t) MoHOTOHHAs, HempepsiBHO muddepeHMpyeMas QyHKIHS,

TOTa
[ £00dx=[ f (o) (t)dt. ®
[pu >tom, ecin j f (p(t)¢'(t))dt=F(t)+C, 1o j f (x)dx = F(y(x))+C, rae

W (X) — dymxrms, obparras @ (t).
®opmymna (1) Ha3sIBaeTCS hopMyn0ll 3ameHbl nepemMeHHOl B HEOTIPEACIICHHOM HHTErpale.
Aneopumm 3amenvl nepemenHol.
1) Cs3ath cTapylo EpPEMEHHYIO HHTETPUPOBaHUs X ¢ HOBOI nepemeHHoit { ¢ momornsio
samensr X = Q(t).

2) Haiiru cBsi3b Mexny nuddepennmanamu dX = ¢'(t)dt.

3) [lepeliTu o1 3HAKOM WHTErpajia K HOBOM NIEPEMEHHOM.
4) IIpouHTErpupOBATH U B MOIY4YEHHON TEPBOOOPA3HOM BEPHYTHCA K CTAPOM IIEPEMEHHOM,

noncrasus [ =y(X).
Ilpumep 1. IlponHTErpUpOBaTH MOAXOASIICH 3aMEHON IEPEMEHHOM.

a) ICOS4xdx; 0) Iegx+1dx; G)Ix(Z—xz)de

Pewenue:
t=4x ’ dopmyna 7
a) I coS4xdx =|dt = (4x) = 4dx| = .[ costzt = —'[costdt = < TaOJIUIIBI =
dx — % HHTETPAIOB

=lsint+C =lsin4x+C.
4 4
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t=9x+1 d 1 dopmyma 6
6) jegxﬂdx: dt = (9x +1)' = 9dx :Iet?t—gjetdt ={Tabauusr =
dx — dt HHTETrpajaoB
9
_leticotenic
9
t=2-x° q 1 dopmyna 3
G)IX(Z — x?)°dx =|dt = (2 — x?) = —2xdx| = Its (—%) = —Ejtsdt = { TaGJIHIIBI =
wdx — dt UHTETpajioB
-2
6
S S e S P CY
26 12

Hnmezpupoeauue no uacmsam
H€K0m0pbl€ 8UObL UHmMezpalos, 6blHUCTIAEeMbIX NO YACMAM

Ecin npomssoausie ¢pyukmmii U =U (X) u V =V (X) nenpepsiBusl, To cnpaseiisa

dopmymna:

IUdV =UV —deu, 3)

Ha3bIBaeMasi YOPMYIol UHMESPUPOBAHUS NO YACTAM.
B xauectee U (X) OOBIYHO BBIOMpAIOT (YHKIHIO, KOTOpas YOPOIIAETCS MpH

QG epeHIIMPOBAHNH.
HekoTopble CTaHmapTHBIE Clydad (DYHKIUH, MHTETPHPYEMBIX IO YacTAM, YKa3aHbl B
tabmuue 1. Tam ke gaercs croco6 Beidopa muoskuteneir U u dV .

Tabmmia 1
Buo unmezpana U —>du dv -V
_'Pn(x)sinkxdx dV =sinkxdx -V =—%coskx
[P, (x)coskxdx | U=PRi(x)—> 1 .
’ , dV =coskxdx —V =—sinkx
-n:1,2,... dV =eRdx -V :%e"X

Buo unmezpana

U—->du

dv -V

j Inkx P, (x)dx

U =Inkx > dU :%
X
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_[arcsin kXPa (X)X |y — arcsinkx — dU = __kdx
V1-k?2x?

.[ arccos kx Fn(x)dx U =arccoskx —» dU = —%
1=K gv = P, () dx —

jarctg kx Py (X)dx | _ arctgkx — dU = kadx —>V =IPn(X)dX
1+k2x?
jarcctg kx P (x)dx| = arcctgkx — dU = — kadx

1+ k?x?

n=0,12,...

P, (X) — muorounen or X crememm N, . e. Py (X) = agX" + ax" ™ +...+a,, re ag % 0.
Ilpumep 2. IlpouHTErpUPOBATH MO YACTSIM.

a) j (3x —1)sin 2xdx; 6) [ (1+2x)In xdx.
Pewenue.
U =3x-1—dU =3dx 08 2x c0s2x
a) | (3x=1)sin2xdx = =(3x-1)(- + dx =
)I( ) dV =sin2xdx »V :—COSZX ( 4 2 ) I 2

= —1(3x —1)cos2x + gJcos 2Xdx = —£(3x —1)cos2x + Esin 2x +C.
2 2 2 4

U=Inx—duU _ I
X
6) [ 1+ 2x)Inxdx = |dV = (L+ 2x)dx — :|nx(x+x2)—j(x+x2)d—xz
X
v :j(1+ 2X)dX = X + X°

2
=1In x(x+x2)—j(1+ x)dx:lnx(x+x2)—x—x7+c.

BapuanTt 1
HaiiTu HeonpeneneHHble HHTErpaIbl METOIOM HENIOCPEACTBEHHOTO0 MHTErpupoBanus (st Ne 1-

5).
1 3x® —x° +x* .
l'_|‘(5c:osx—3x2 +;jdx .ZIIde .3.I(6 .32 —4)jx.

1 1 dx
4. + dx. |——.
J‘(coszx «/1—x2J 5;[1+16x2
Haiitu HeonpeaeneHHbIe HHTETPAIbl METOIOM NOACTAHOBKH (11st Ne 6-8).
3
'[(8x—4)3dx. J.de
1. 2

3x* +5x -3

Halitn HeonpeneneHHbI HHTErpajl METOIOM UHTEIPUPOBAHUS 10 YACTSM: I(x + 5)003 xdx .

Bapuanr 2
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Haiitu HeonpeneneHHbIE HHTETPAIBI METOJOM HETIOCPEACTBEHHOTO HHTErpupoBaHus (st Ne 1-
5).

J'(6sinx+4x3—%de. jx9_3§:+zxedx. J.(7X.22X+5)1x.

1 1 dx
I 7 + 5 dx . J.—
1+x° sin“x A4 —9x?
Haiitu HeonpeaeneHHbIE HHTETPaIbl METOIOM MOACTAaHOBKH (1151 Ne 6-8).
18x* -3 8
j(7x+5)4dx. j - X jx7~ex dx.
6Xx° —3x+8
Haiitu HeomnpeaeIeHHbIN HHTErpaj METOIOM UHTEIPUPOBAHUS 110 YACTSM: J(x - 2)Sin xdx .

IIpakTnyeckas padora
«Bpruncnenune onpenenéHHoro uHTerpana. [lnomanm miockux guryp»
Bapmuanr 1

f; (4x* +x —3)dx

1. BpruucnuTs onpeneneHHblii HHTErpal:

) [F2x—1)%dx
2. Breranciuts onpeeieHHbId HHTErpajl METOI0OM MOACTAHOBKU: +'2 .
3. Boruncnuth, npeaBapuTeabHO ClIENaB PUCYHOK, IJIOWAAb (GUTYpbI, OrpaHUYEHHON

b b b
ot P— — 7 -—=7
[——— +4, v=0 x L x=1
=28 1 .
4, CKOpOCTH JBIKCHMS TOYKH M3MEHsieTcst mo 3akony ¥ =21 +2f+1 (v/c). Haiitu
y
MyTh S, TPOWUICHHBIN TOUKOM 3a 10 ¢ OT Havana IBHKCHHS.
Bapmuanr 2
2

y T2 —x+4)dx
1. BoerarcnuTh onpeneneHHbId HHTETpa: <o .

) [FBx+ 1*dx
2. Beraucnuth onpeeneHHblid HHTeTpajl METOAOM MOJCTaHOBKH: 0 .
3. BbruncnuTs, mpenBapuTeNbHO CeNIaB PUCYHOK, IUIOMIaAb (UTYpbl, OTpaHUYEHHOI

b 2 b

[——— +1 v=0, x=-1, x=1 '
4, CKOPOCTB JBIKCHHS TOUKH H3MEHSETCS 110 3akony ¥ = 21" — & (wm/c). Haittu myTs S,

MIPOMJEHHBINA TOYKOM 32 YETBEPTYIO CEKYHAY.
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IIpakTHYeckoe 3aHATHE
Tema: [lelicTBus Hal MaTPUIIAMH.

Heab: popMuUpOBaTh HABBIKM BBHIMIOJHEHUS ONEPALUil HAJl MaTPULIAMH: CJIOXKEHUE, BHIYUTAHHE,
YMHO>KEHUE MaTpPHULbl HA YUCII0, TPOU3BEACHNE MATPHIL.
TpeGoBaHus K BHINOJHEHHIO PAKTHYECKO padoThbI:

1. Odopmuts 3a1aHus B TETPAAM IJIs1 TPAKTUUECKHUX PaOoT.

2. BBIMONMHUTE HHIUBUAYATBHYIO PA0OOTY .

3. OTBeTUTb Ha KOHTPOJIbHBIE BOIIPOCHI

Conep:kanue NpakTHYECKON padoThI.
1. BroImojHeHHe 3aJaHUI

anaofcueuuﬂ K BRDAKMUUYECKOMY 3aAHAMUIO:

1 3
I 12
A=|-1 2|, B= ,
3 45
0 4
-2 0 3 1
C=| 5 6|,D=-7 0]
-3 7 25

1. Jlanbl MATPHIBI:

MO>KHO U CJIOXKUTH MaTpHILy A: ¢ MaTpuliei B; ¢ matpuneit C; ¢ matpureit D?

Pewenue:Matpuily A HeNb3s1 CIIOKUTH C MAaTPULIEH B, Tak Kak MaTpuua 4 uMeeT
pasmepsl 3% 2 | matpuna B - pasMepbl 2 %3, a cKaapBaTh MOXKHO TOJIBLKO MAaTPHULIBI
OJMHAKOBBIX pazMepoB. Martpuiibl 4 © C UMEIOT OJAMHAKOBBIE pa3MeEphl, TOATOMY HX
MOJKHO CKJIaJbIBaTh.

Matpuist 4 1 D nMeIOT 0JJMHAKOBBIC Pa3Mephl, CIEAOBATEIIBHO, UX MOYKHO CKJIa/IbIBATh.

-1 0 -2 1 7 2
A= ) B: .
2. Haiitu A+B , ecaun -5 6 -3 3 45

Pewenue:Tak kak MaTpUIbIl UMEIOT OJIMHAKOBBIN pa3Mep, TO KX MOKHO CKiIaabiBaTh. [Ipu
CJIOXKCHUH MATPUIL HAAO CIOXKUTH 3JICMCHTBI, CTOAIINC HA OJUHAKOBBIX MECTAaX, T.C.

-1 0 =2 1 7 2 -1+1 0+7 —-2+42 0o 70
A+ B= + = = .

-5 6 —3] [3 4 5] (—5+3 6+4 —3+5J (—2 10 2]
3. Jano:
2 5 4 -1

-6 —-15 -12 3
A=16 3 0 11| —34=|-18 -9 0 -33|
7 8 1 -3 Haitu: -3A. -21 =24 -3 9

Jlist TOTO, 94TOOBI -3 YMHOXKUTH HA MATPHILY A HY)KHO KaXXIbIH JIEMEHT
MaTpHIbl A YMHOKUTH HA -3.

4. JlaHbl MAaTPHIIbI:

1 3 10 -1 1 3 1 -5 2
A={4 2 =2, B=[13 1 4|,C=|3 -2 3|
2 7 13 -5 2 5 0 -1 6

Haiitn: 24A+B-3C.
Pewienue:
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2 6 20 -1 1 3 3 —-15 6
2A4+B-3C=|8 4 —-4|+[13 1 4|-|9 -6 9 |=
4 14 26 -5 2 5 0 -3 18

2-1-3 6+1-(-15) 20+3-6 -2 22 17
=/ 8+13-9 4+1-(-6) —-4+4-9|=12 11 -9/|.
4-5-0 14+2-(-3) 26+5-18 -1 19 13

CamMocTosiTe/ibHOE BHINOJIHEHUE 32IaHUI CTYIeHTAMU.

3 5 7 1 2 4
Haiinure cymmy matpur A={2 -1 0OjuB=| 2 3 -2]|.
4 3 2 -1 0 1

-

C1o4 TYE s 4%y
15 6 23 —1 2 °

‘s 1 3Ep -3 5§
2.BeraucianTh mpousBeeHNUE MATPHIL: ™ - .

S30020 1%y
[z 1 —110 7 -5
6 1 —3
3.BbrunciuTh npousBeieHNEe MaTPUIL: " ol
302 1y any
0 F -5 %
6 1 —3F—1]
4 .BuIYuciInuTh IIPOU3BCACHNUEC MATPHUILL: ™ - - .
CEDY
—7 O = 3} !
- - B
| iz
5.BbluncnuTe Npon3BeieHne MaTpULL: - -~
{10
i a— 7 = = F
-
B

6.BbraucInuTh MpOU3BEICHUE MATPHIL: ~ ~ =

Bomnpocek! 1151 caMOKOHTPOJISA:

arcwbhE

Uro Ha3bIBaeTcs MaTpullei? 3anummre oOIuil BUJ MaTpULIbl pa3MepoM MXN.
Kakue MaTpulibl Ha3bIBAIOTCSI PAaBHBIMHU?

Ha3zoBute Bub1 MaTpui.

HazoBure nuHeHbIE oniepaluy HaJl MATPUIIAMU.

Kaxue matpuiipl Mo>xHO niepeMHokaTh? Kak BBINOJIHAETCS YMHOXKEHHE?

Tema: BorunciieHue onpeaeauresiei
Leas: chopMupoBaTh yMEHUE BEIUUCIISATH ONPEACTUTEIN BTOPOTO, TPETHET0 U N-TO MOPSAKA.
TeopeTuyeckue cBeleHUs K MPAKTHYECKOH padoTe
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Onpenenenne. OnpenenureneM (IETEPMHUHAHTOM) BTOPOTO MOPSAAKA HA3BIBAIOT YHCIIO,
KOTOPOC CTAaBUTCA B COOTBCTCTBUC MATPUIBI BTOPOr'0 HOpsAAKa, U BBIYUCIACTCA CICAYIOIIHUM
o6pasom (o6o3HauaeTcss A, |Al, detA):

a a
|A= all | =189, — a8y -
21
1) ‘3 4‘:3-6—45:18—20:—2,
5 6
2) _g (15‘:(—4)~6—1~(—5):—24+5:—19.

Onpenenenne. OnpenenuTeneM (IETEPMUHAHTOM) TPETHETO MOPSIKAa HA3bIBAIOT YHCIIO,
KOTOPOE CTAaBUTCS B COOTBETCTBUE MATPULIBI TPETHETO MOPAJIKA, U BHIYUCIISIETCS IO MPABUITY:
&1 & A3
A=lay a8y 8| =ay18y8g3 + 8183831 + 81389183, — Q138,83 — 81;A,385 — Ajpay a5
831 83 dg3
JIaHHBII aNTOPUTM HA3bIBACTCS «IIPABUIIOM TPEYTOJIbHUKAY, KOTOPOE MOKHO MPEICTABUTH B BUJIE
CXEMBI

o o o o o o o o o o o o o o o
o o of=|o o[+ o + o[ —|o o[ —|o — o
o o o o o o o o o o o o o o o

Hanpumep, BIYMCIUM ONpeennuTeNb

3 -1 2

A=/4 5 1|=3.5-(-2)+(-1)-1-2+2-4-(-1)-2-5-2—-
2 -1 -2

-3-(-1)1-(-1)-4-(-2)=-30-2-8-20+3-8=-65.

I[.H}I BBIYHUCIICHUS ONIPCACIIUTCIIA TPETHET O MOPAAKAa MOXKHO MMOJIb30BATHCA AJITOPUTMOM Capploca:
1) Mocne 3anucy onpeaenvTens A0ONUCbIBAEM €ro Nepsblit U BTOpPoK cTtonbel, u BblYUCAAEM
no cxeme

—Qy389,83) — 1185383, — 81,8833 -
Hamnpumep, Beruncaum onpenenutens no anroputmy Capproca
1 -4 2| |1 -4 2] 1 -4
A=l-2 5 4|=|-2 5 =1.5-(-6)+(-4)-4-3+
3 1 -6 (3 A1 3\ 1
+2:(-2)1-2.5-3-1-4.1-(-4)-(-2)-(-6)=
=-30-48-4-30-4+48=-68.

2 -1 5
2 5
MHUHOP -4 2 1 M32:‘ s 1‘:2 1-5-(-4)=22,
0 3 -2
-1 5
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Omnpenenenne. AnreOpanyecKuM JONOIHEHUEM D3JIEMEHTA a; onpedenumens N -20

nopsaoka (obosnauaemcs A;) HA3b16aeMCS COOMBEMCMEYIOUIUL eMY MUHOD CO 3HAKOM

. M., eciu (1 + ) — uemnoe uucno;
Aij :(_1)|+1Mij _ ] ( )
-M i ecau (I + j) — HeuemHoe Yucuo.
1 2 3
Hamnpumep, nns onpenenurens 4 5 6
7 8 9
3+1 2 3
ASl:(_l) M31:M31:‘5 6‘22'6—3'5212—152—3,
A = (-1 My, =My, :—‘j g = —(4.9-6-7)=—(36-42)=—(-6)=6.

9) (Teopema Jlamnaca) Ormnpenenureb paBeH CyMME IPOM3BEACHHUI DIIEMCHTOB
HEKOTOPOTO CTOJIONA (CTPOKH) HA COOTBETCTBYIOIIUE MM aNTreOpaniecKue JOMOTHEHUS.
Hanpumep, 1is onpenenuTens TpeTbero nopsaka
1 & a3
Ay 8y Ap|=anAnt+anAp +a3Ag = aiAis +axAx +agsAgs.

dz; Az Ag

1 2 -3
Ilpumep. |3 -1 2
4 5 -2

Pewienue
1) Berunciaum onpeeuTesb.
a) 1Mo TIPaBUJTy TPEYTOIbHUKA.

1 2 -3
3 _1 2 = |8 =
4 5 -2

=1-(-1)-(-2)+(-3)-3-5+2:2.4—(-3)-(-1)-4-1.2.5-2-3-(-2) =
=2-45+16-12-10+12=-37.
6) no anropurmy Capproca.

1 2 -3
3 -1 2|=j3 ~1=
4 5 -2

=1-(-1)-(-2)+2-2-4+(-3)-3-5-(-3)-(-1)-4-1.2.5-2-3-(-2) =
=2-45+16-12-10+12=-37.
B) 1o Teopeme Jlamnaca.
Pa3noxxum onpenenurens o nepBoMy CTOIOIY:

1 2 -3
3 -1 2|=1-A +3-Ay+4-Ay = (1" My +3- (1™ My +
4 5 -2

+4.(—1)3+1.A31:‘_51 _22‘— E :2‘+4‘_21 _23‘:(_1).(_2)_2.5_
~3(2:(-2)-(~3)-5)+4(2-2—(~3)-(-1))=2-10-3(-4+15) + 4(4 - 3) =
=-8-33+4=-37.

Conepxanue NnpakTH4ecKoil padoThbl:
1 éapuanm BpauciuTh ONpeenuTeNn
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23 138 5 ¢ |8 -3
Dl 52831 gl s 5
1 2 -12

7 8 3 11 5 6 3 0 1 5
631 4|t 2 et -2 0 3;
2 65 7 4 4 Lo Z4 1 §

2 éapuanm. BpIUUCIUTH ONIPEIETUTENN

2 -3 39 |5 g |8 -3
Dl 5212831 gl 4|4 s
1 2 -12

7 8 3 11 5 6 3 0 15

o) 2L 4t 2391 2 0 g

2 65 (1 4 4

-2 -4 16

12
54

2

12
5 L4

2

13

13
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IIpakTuyeckas padora
«Pemenune cucrem JHMHEHHBIX YPaBHEHHI TpeThbero nopsijaka meroaoM Kpamepa»

Hean paéoTsi:

®  pacmupuTh npeacTaBieHue o Meroaax pemenus CJIY u orpadorars anroputm pemenus CJIY

MerogoM Kpamepa;

o Pa3BUBATH JIOTMYCCKOC MBIINIJICHUC CTYJACHTOB, YMCHUC HAXOJUTh PallUOHAJIbHOC PCUHICHUC

3aa4y;

®  BOCIHUTHIBaTh Y CTYICHTOB aKKypPaTHOCTb U KYJIbTYpy MMCbMEHHOM MaTeMaTHUECKON peyuu Npu

O0(OPMIICHUU UMU CBOETO PELICHHUS.

Pemnre cucremy ypaBHeHuit mo ¢opmymnam Kpamepa

BAPUAHT 1 BAPUAHT 2
SX+y-3z=-2; 3x—-2y+1z=10;
1) 4x +3y+ 2z =16, 1) {X+5y—-2z=-15;
2Xx—-3y+z=17. 2Xx—-2y—-z2=3.
2X—Yy+27=-3; ;
_ 2X—3y+z2=-3;
2) \Xt2y—z=4 2) {x+5y—z=-1;
3X+y+3z=3. 3x+y+4z=11.
X+2y+3z=5
2X—-y—-z=1
2X—Yy+2=2,
3) X+3y+4z=0.

3) 13X+2y+2z2=-2;
X—-2y+z=1.
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IIpakTnyeckas padbora
Pemenne cucreM JIMHEHBIX YPAaBHEHHMH ¢ TOMOIIBIO 00PAaTHOI MATPHIBI
Ileab: HAyYUTHCA pelIaTh CUCTEMBI JIMHENHBIX YPABHEHHM ¢ MPUMEHEHUEM MATPUYHOTO
METO/1a.
B marpuuHOM MeTOIe pelIeHUsI CUCTEM JIMHEHHBIX alreOpanvyecKux ypaBHCHHH BUA:
a,, % +a,X, ..+, X, =by,
A, X + Ay Xy, + .+ Ay, X, =D,

2n n

A, X +FaL,X +...+a, X, =

n n
Ay Ay e Ay,
KOTOpBbIE B MaTpu4yHOU (popme 3amuchiBaroTcs kKak A-X = B, e A a, a,, .. a, |-
a, &, - &,
Xl
OCHOBHas MATPHUIA CHCTEMBI, y _ X | - marpuua-cronGel HEUM3BECTHHIX MEPEMEHHEIX,
Xn
bz
B= - MaTpHIla CBOOOJHBIX YJICHOB.

n

Pemenne cucrembl JNMHEWHBIX anreOpandeckux YypaBHEHUH MAaTPUYHBIM METOIOM

onpenensercs 1o popmyne X = Al- B, T.e. pelenne HaXOAUTCA ¢ MOMOIILIO OOPATHOI MATPHUIIBI
Al

Bapmuanr 1
1. Pemmth cucTeMy TUHEHHBIX YpaBHEHUN TPETHETO MOPSIKA MATPUYHBIM METOIOM.
5X+2y-z=-1, X+Yy+2z=-4, X+y—-z=-1
a) +3X—y+3z=-4, 0) 13x+4y—-3z=1, B) {3X+3y+22=7
X+2y-3z=3. 4x +5y -3z =-1. 2X—y—-32=8
Bapuanr 2
1. PemwuTh cucTeMy JMHENHBIX YpaBHEHUI TPETHETO MOPSIAKA MATPUYHBIM METOOM.
X+y+2z2=2, X+y—-2=2, X+y—2z=3,
a) 9X+3y+2z=-1, 06)3—-4x+3y—-2z=3, B){4Xx+5y+4z=-3,
X—y+4z=1. 3x—-2y-2z=11. 3Xx+3y—-52=38

KoHnTpoJibHBbIE BONIPOCHI
3anummTe CUCTEMY JIMHEHHBIX areOpanyeckrx ypaBHEHUH B MaTpUYHON GopMme.
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IIpakmuueckas paboma
Tema: «Boiuucnenue éeposmmuocmeii coobimuii o K1accuuecKoii popmyne 6epoamuocmu)
Heasb: dopMupoBanre yMeHUI pemarb 3amayd, MCIONb3YS KIACCHUECKYI0 (OopMyTy
BEPOSITHOCTH;
3aKpeIUIeHue YMEHUH pellaTh 3a/Ja4d, UCIONb3ys OmpenencHus U (OpMyNbl pa3HBIX BHJIOB
KOMOMHaIMii Oe3 IMOBTOPEHWH W C IOBTOPCHMSAMH; pEIIaTh 33/Ja4d, WCIIONB3YS IpaBHiIa
KOMOWHATOPUKH.

MeTtoanyeckue ykasaHusl M TeOpeTHYeCKHe CBeleHUsI K PAKTHYecKoii padore
Knaccuueckoe onpedenenue éeposmnocmu
Ipumep 1. TlycTh B ypHE CONEPKUTCA 6 OMHAKOBBIX IIAPOB, IPUYEM 2 U3 HUX - KpacHbIE, 3 -
cunue u 1 - 6enpiii. KakoBa BO3MOKHOCTh BBIHYTh HayAauy U3 YpHBI IIBETHOU map? MoXHO T
0XapaKTepU30BaTh 3TY BOZMOKHOCTh YMCIIOM? OKa3bIBA€TCS MOKHO. DTO YHCIIO U HA3bIBAETCA
BEPOSITHOCTHIO COOBITHA A (TTOSBICHUS IIBETHOTO 1mIapa). Takum o0pa3oM, 6epoAmHOCHLb eCHlb
uucno, xapaxKmepusyiouiee CmeneHsb 603MO}CHOCIU NOABINEHUA COObIMUA.
Kaxxaplit 13 BO3MOKHBIX PE3yJIbTaTOB UCTIBITaHUs (B IpUMepe 4, UCTIBITAHUE COCTOUT B
M3BJICYEHHUH 11apa U3 YPHBI) HA3bIBACTCS 971EMEHMAPHBIM UCXOOOM.
Te anemeHTapHbIE UCXO/bI, B KOTOPBIX HHTEPECYIOIIEe HAC COOBITHE HACTYIIAET,
Ha3bIBAIOTCS H1a20NPUAMCIMEYIOUWUMU YTOMY COOBITHIO. B mpumMepe 4 61aronpusTcTByIOT
coOBITHIO A (TIOSIBJIICHHE IIBETHOTO II1apa) 5 UCXOJI0B.
CoObITHS HA3BIBAIOTCS PAGHOGO3MOMNCHBIMU, €CITH €CTh OCHOBAHUS CYMTATh, YTO HE OJTHO U3 HUX
He sBJsieTcs 0oJiee BO3MOKHBIM, YEM JIPYTOE.
Ipumep 2. TlosiBIIeHNE TOTO WJIM MHOTO YHCIIA OYKOB Ha OPOIICHHOM MTPATbHOM KYOHKeE —
PaBHOBO3MOKHBIE COOBITHSI.
Bepoamnocmuio P(A) coObiTusi A Ha3bIBAIOT OTHOIICHUE YMCIIa OJIaronpusTCTBYIOIINX TOMY
COOBITHIO UCXOJI0B K OOIIIEMY YHCITy BCEX PAaBHOBO3MOXKHBIX HECOBMECTHBIX 3JIEMEHTAPHBIX
HCXO0JI0B, 00pa3yIoLX NOJIHYI0 rpynny. Bepoamnocms P(A) cobbiTus A onpenensiercs mo

bopmyie
Pay="
i

rJie M — YUCIIO JIEMEHTAPHBIX HCXO/I0B, OJIArompusATCTBYIONIUX A; N — YHCIIO BCEX BO3MOXKHBIX
9JIEMEHTAPHBIX UCXOJI0B HCIBITAHHUS.

B nmpumepe 4 Bcero 3neMeHTapHBIX HCXOJ0B 6; U3 HUX 5 01aronpusTCTBYIOT COOBITHIO A.
CremoBarenbHO, BEPOSATHOCTH TOT'O UTO B3SITHIMH IIap OKaXKeTcs IBETHRIM, paBHa P(A) = 5/6.

IIpumep 3. OnpenenuTb BEpOSITHOCTh BBIMAICHUSI HEUETHOTO YUCIIa OYKOB Ha KOCTH.
Pewenue. ITpu Gpocanuu KOCTH cOOBITHE A — «BBITIATO HEYETHOE YUCIO OYKOBY» MOXKHO
3amucaTh Kak moaMHoxecTBo {1, 3, 5} mpocTtpancTBa ucxonos {1, 2, 3,4, 5, 6} (puc. 1).

Yuciio Bcex paBHOBO3MOXKHBIX UCXOJIOB N = 6, a YKCII0 0JIaronpusTHRIX coObITHIO A — M = 3.
CrnenoBaTeiabHO,

P(A) =

o | W
3| =

IIpumep 4. B ypHe Haxoautces 7 mapoB: 2 Genbix, 4 uepHbIX U 1 KpacHbIi. BeiHMMaeTcst ogun
map Hayraa. KakoBa BepOsSTHOCTh TOTO, UTO BBIHYTHIH mIap OyaeT 4épHbIM?

Pewenue. 3anymepyem mapsl. [lycts, Hanpumep, mapsl ¢ Homepamu 1 u 2 — 6edble, ¢
HoMmepamu 3, 4, 5 u 6 — uépHbIe, a KpaCHOMY IIapy MPUCBOUM HOMEp /. Tak Kak Mbl MOKEM
BBIHYTH TOJIbKO OJMH U3 CEMH ILIAPOB, TO 00IIIee YUCIO PABHOBO3MOXHBIX HCXO/I0B PAaBHO CEMHU
(n =7). U3 Hux 4 ucxoja — MosiBIIeHUE mapoB ¢ HoMmepamu 3, 4, 5 b — npuBeAyT K TOMY, 4TO
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BBIHYTHIH map Oyzaer u€pubiM (M = 4). Tem caMbIM, BEPOSTHOCTH COOBITUSI A, COCTOSIIETO B

Py=2

MOSIBJICHUH YEPHOTO 11apa, paBHA 7

BbruncnnTe BepoSITHOCTh TOTO, UTO BBIHYTHIH I1ap OyAeT OebiM.

Ilpumep 5. Berauciauth BEpOSTHOCTDH BbIMaieHus B cyMMe 10 0ukoB mipu OpocaHuy mapbl
KOCTEH.

Pewenue. PaccMoTpuM Bce paBHOBO3MOKHBIE HCXO/IBI B pe3yJibTaTe OpocaHus ABYX KOCTeH (MX
YuUCII0 paBHO 36 - pEKOMEHIyeM 3amucath B Buje Tabnuibl). Bemmanenne B cymme 10 oukoB
(coObiTHE A) BO3BMOXKHO B TPEX caydasx — 4 ouka Ha MepBOM KOCTU U 6 Ha BTOPOH, 5 OYKOB Ha
MepBOil M 5 Ha BTOPOI, 6 0YKOB Ha TepBOil U 4 Ha BTOpoi. [ToaTOMY BepoSITHOCTh COOBITHS A

A==

3 —
(Bbmanenus B cymme 10 oukoB) paBHa 6 12
IIpumep 6. 3 60 BOTIpOCOB, BXOAIIMX B 9K3aMEHAIIMOHHbIE OMIIETHI, CTYIeHT moAroToBui S0.
KakoBa BeposITHOCTh TOTO, YTO B3SATHIN Hay/ady CTYJACHTOM OUJIET, COJEp KA 2 BOIIpOca,
OyZeT COCTOSATH U3 MOATOTOBICHHBIX UM BOIIPOCOB?
Pewenue.
1) O6o3HauuM cobObITHE A - «BBITSHYTBIN CTYI€HTOM OUJIET COCTOUT U3 MOATOTOBJICHHBIX UM
OuneToBy. [l BBIYUCIEHNS BEPOSTHOCTH MOSIBIICHUS JAaHHOTO COOBITHSI BOCIIONIb3YEMCS
KJIACCUYECKHUM OTIPEICIICHUEM BEPOSATHOCTH COOBITHSI, COTJIACHO KOTOPOMY BEPOSITHOCTD

P(A)=",
ompezaensercs mo hopmye: 1
rJIe M — YUCJIO KCXOJIOB, IIPU KOTOPBIX TMOSBIIIETCS COOBITHE A,
n-— 06mee YHUCJI0 BHGMGHTapHBIX HCCOBMCCTHBIX paBHOBOSMO)KHBIX HUCXOI0B.
2) Onpenenum N. O61Iee YnCI0 OUTIETOB OMPEEISIETCS coueTanueM 1o 2 u3 60:

| )
n==C%= o0 _80-99 1770
s8l.2l 2
3) KonndecTBO OMIIETOB, BOMPOCH! KOTOPBIX CTYICHT 3HAET, ONPEACIIACTCS COUCTAaHUEM 110 2 U3
50:

I .
ns Gl S0 3049 a2

0,69
48l-2l g 4) OnpenearM BEPOATHOCTh COOBITHS A 1

El

Omeem: BeposITHOCTB TOTO, UTO B3SITHIA HayAady CTYJIEHTOM OWJIET, COIEpIKAIIIi 2 BOIIpoca,
OyZeT COCTOATh M3 MOATOTOBJIEHHBIX UM BorpocoB paBHa P(A) = 0,69. To ects, eciu Oyzer,
Harpumep, 100 Takux cTyIeHTOB, TO 69 U3 HUX BHITSHYT OUJIETHI, K BOIPOCAaM KOTOPHIX OHU
HOATOTOBJIEHBHI.

CroiicTBo 1. BepostHOCTE docmoseprnozo codbiTust A paBHa equnune: P(A) = 1.

CBolicTBO 2. BeposTHOCTD He603M0xcH020 cOObITHS A paBHA HYIIO: P(A) = 0.

CroiicTBOo 3. BeposTHOCTB CIIy4aitHOTO COOBITHS €CTh MOJIOKHUTEIBHOE YUCIIO, 3aKITIOYCHHOE
Mexny Hynem v edunuyei. 0 < P(A) <1

Ilpumep 7. Tak Kak BEepOSTHOCTH BbINagcHUs 13 0uKOB mpu OpocaHUM Mmapbl KOCTEH —
HEBO3MOXKHOE COOBITHE, €T0 BEPOSITHOCTD PaBHA HYJTHO.

Knaccuueckoe onpedenenue geposasmnocmu pearnoaraet, 4YTo YUciao HIEMEHTAPHBIX HCXO0I0B
UCTIBITaHUsI KOHEYHO. Ha mpakTuke ke 4acTo BCTPEUYAIOTCS UCTIBITAHUS, YUCIIO BO3MOKHBIX
HCXOJI0B KOTOPBIX OeckoHeuHOo. Kpome 3Toro, 4acTo HEeBO3MOXKHO MPEACTaBUTh PE3YIbTAT
UCTIBITaHUS B BUJIE COBOKYITHOCTH 3JIEMEHTAPHBIX COObITHIA. Ellle TpyIHee ykazaTh OCHOBaHUS,
MO3BOJIAIONINE CUUTATh dJIEMEHTapHbIE COOBITUS paBHOBO3MOKHBIMHU. [10 3T0 npuynHe, Hapsay
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C KJIACCHUECKUM OIpe/IeICHHEM BEPOSTHOCTH UCTIONB3YIOT U IpYTHE ONPEICeIICHHs, B
YaCTHOCTU CHamucmuyeckoe onpeoeneHue.

Cmamucmuueckoe onpeoeneHue 6epoAmMHOCHU

Ommnocumensnan wacmoma Hapsy C BEPOSITHOCTHIO IPHHAIICKUT K OCHOBHBIM ITOHATHSIM
TEOPUH BEPOATHOCTEH.

OmmnocumenvHoii yacmomoit coObITHI A Ha3bIBAIOT OTHOIICHHE YMCJIA HCIBITAHNH, B KOTOPBIX
COOBITHE MOSIBUIIOCH, K 00IIEMY YHCTY (PaKTUUYECKU POU3BEACHHBIX UCIBITAHHIA:

()=
H )

rI€ M — YKCJIO HOSABIIEHUN COOBITHA A, N — 00Iee YMCIIO UCIIBITaHHUIA.
Knaccuueckan eepoamnocmep gvluuciaemcsa 00 onvima, a OMHOCUMEIbHAA YACHOmMa — nocie
onvima.
I[JII/ITG.HBHBIC H3.6JIIOI[CHI/I$I IMoKasaJjii, 4To €CJIM B OJUHAKOBBIX YCIIOBUAX MMPOU3BOLAT OIIBITHI, B
KaXKJOM U3 KOTOPBIX YHCIIO UCIIBITAHUN BEJIMKO, TO OMHOCUMENbHAA YACMOma
oOHapyscueaem ceolicmeo ycmouuueocmu. 1o CBOUCTBO COCTOUT B TOM, YTO B Pa3IUYHBIX
OTbITaX OTHOCUTEJIbHAS YaCTOTa U3MEHsIETCS Majlo (TeM MEHbIIE, YeM OoJIbIlie TPOU3BEIEHO
UCIIBITaHU ), KOJIEOISCh OKOJIO HEKOTOPOTO MOCTOSIHHOTO YKCIa. DTO MOCTOSTHHOE YHUCTIO U €CTh
BEPOATHOCTDH MOSBICHUS COOBITHUS.
Taxum 06pa3oM, Mpu TOCTATOYHO OOJIBIIOM KOJUYECTBE UCIIBITAHUN B
KAueCTBE CIAMUCMUYECKOIL 8ePOAMHOCHU COObIMUA TPUHUMAIOT OMHOCUMENbHYIO
yacmomy VI 9UCI0, OJIM3KOE K HEH.

Cooeprcanue npakmuueckoi pabomot
1. Pewume 3a0auy:

3aoaua 1. B ypue naxogurces 15 6enbix, 5 kpacHbix U 10 u€pHbix mapos. Hayran u3Biekaercs
1 map, HAMTH BEPOATHOCTH TOTO, UTO OH OyJeT: a) OesbIM, 0) KpacHBIM, B) YEPHBIM.

3aoaua 2. B xopoOke nexar 8 3eJeHbIX, 7 CHHUX U 15 KpacHbIX KapaHaamend. Berauciuth
BEPOSATHOCTH TOTO, UTO B3SATHIA HAYraJ KapaHall OyJaeT, CHHUM WJIH 3eJICHBIM.
3aodaua 3. B ogHOI KOpoOKe HaXoMUTCs 4 OENbIX U § YepHBIX MIAPOB, a B APYyrou — 3 Oebix u 9
yepHbIX. VI3 Kax10i1 KOpOOKH BBIHYJIM O IIapy. BEYUCIUTH BEPOATHOCTH TOTO, YTO 00a I1apa
OKaXyTCsl OCTTBIMHU.
3aoaua 4. B mara3un noctynuiio 30 X0J0AUIBHUKOB, MIATh U3 KOTOPHIX UMEIOT 3aBOACKON
nedext. CnydaitHbIM 00pa3oM BBIOMPAIOT OJIMH XOJ0AMIbHUK. KakoBa BEpOSTHOCTH TOTO,
4To OH Oynet 0e3 nedexra?
3aodaua 5. Habupas Homep TenedoHa, aOOHEHT 3a0bUT MTOCICIHHIE IBE IU(PHI U, TTOMHS JIUIIb,
YTO ATH U(PHI pa3adHbI, HA0pan ux Hayraa. HaliTu BeposSsTHOCTH TOTO, 4YTO HAOpaHbI HYKHBIC
1 dpel.
3aoaua 6. AGoHeHT 3a0bl1 mocienHow nudpy Homepa TenedoHa W MOITOMY HaOUpaeT e
Hayraja. OnpenenuTb BEpOsITHOCTh TOTO, YTO eMy IpUIETCS 3BOHUTH HE Oojiee yeM B 3 MecTa.
3aoaua 7. AGoneHT 3a0bU1 nocnennue 2 nudpsl TeaePOHHOr0 HOMEPa, HO TIOMHHT, YTO OHU
pa3IuuHbI ¥ 00pa3yloT ABYy3HaUHOE uKciio, MeHbIee 30. C y4eToM 3TOro OH HaOupaeT Hayraj
2 nudpsl. HaliTi BEpOsSTHOCTH TOTO, YTO 3TO OYAYT HYXKHBIC ITUDPHL.
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IIpakTnyeckas padora

«CocTaBiieHHe CTaTUCTUYECKOTO pacipeeneHus Bbioopku. [loctpoenue rucrorpaMmmsl U
MOJIUTOHA YaCTOT»
Ieas O6001MTE 3HAHKS IO 00paboTKe HH(POPMAITKH, TTO paboTe ¢ qUarpaMMamMu U rpaduKamu.

OO0pa3elr BEITIOTHEHUS 3aaHHs

Jlanbl pe3ynbTaThl TECTa 1O MaTemaTtuke:6, 7, 7, 8,9, 2, 10, 6, 5, 6,7,3,7,9,9, 2, 3, 2, 6,
6,6,7,8,8,2,6,7,9,7,59,8,2,6,6,3,7,7, 6, 6.

Haiitu mony, cpennee apudmMerndeckoe, pasMax U HOCTPOUTH MOJUTOH M TUCTOTPaMMa.

Xi 2 3 5 6 7 8 9

10 Bcero
mi 5 3 2 11 9 4 5} 1 40
HuTepBan [2-4] (4-6] (6-8] (8-10] Bcero
mi 8 13 13 6 40
Wi 0,2 0,33 0,33 0,14 1
Mopna = 6, Cpennsis apupmernueckas = 6, 125, Pazmax = 8
20 20
10 10
0 T T 1 0
[2-4] (4-6] (6-8] (8-10] 3 7 9
1 BapuaHT

B pa3nbie Mecs1bl IUIATHBIMU YCIyTaMU OpraHU3allid BOCIOJIb30BAIUCh HA cyMMmy: 220);
241, 223; 228; 190; 184; 232; 208; 205; 228; 272; 196, 225; 238; 224; 239, 202; 245; 184, 230;
188; 204; 210; 209; 238; 247; 264; 216; 207; 221 1hIC.pYO.

1. ITocTpouTts BaprallMOHHBINA U UHTEPBAJIbHBIN PsJIbI.

2. Onpenenure cpeaHuit 3apab0TOK OpraHu3aiuu (cpeaHss apudmeTrndeckas).

3. Kakyto cymmy opranunzanus 3apabarbiBaia yaie Bcero?(Moga)

4. KakoBa pa3Huiia Mexy caMbIM OOJIBIIUM U CaMbIM MaJIEHbKUM IOCTYIUIEHUEM Ha

cuet opranuzanuu? (Pa3max)
Kakas cymma nosrydeHa B cepeliHe BpeMEHHOT0 npomexkyTka? (Menuana)
[TocTpouts rucTorpaMMy M MOJIMTOH YaCTOT.

5.
6.

2BapHUAHT
OTxen KaipoB MOTYYHII 3aIIPOC HA UCCIIEIOBAaHIE BO3PACTHBIX 0COOEHHOCTEH KOJUICKTHBA.

B pesynbTaTe mpocMoTpa JIMYHBIX €71 B TPOU3BOJIBHOM MOPSIAKE MOJTYyYEH pe3ynbTat: 23, 22, 29,
35, 28, 22, 30, 22, 22, 37, 34, 42, 38, 37, 29, 42, 41, 53, 49, 48, 35, 42, 38, 41,53, 50, 49, 25, 27,
37, 35, 35, 42, 38, 37, 35, 40, 41, 35, 34, 35.

1. [TocTpouTts BapraliMOHHBINA U UHTEPBAIbHBIN PsJIbI.

2. Onpenenuth  CpeJHUM  BO3pacT  COTPYAHMKOB  OpraHu3anuu  (cpemHss
apupMeTHIecKas).

3. Onpenenuth BO3PACcTHYIO pa3HUILY B TaHHOM KoJuiekTruBe?(Pa3zmax)

4, COTpyIHHUKH KaKOTO BO3pacTa COCTABISAIOT OOJIBIIYIO YacTh KouiektuBa? (Moja)

5. VYkaxuTe cepequHHOe Bo3pacTHoe 3HadeHue? (Mennana)

6. [TocTpouTh rUCTOrpaMMy U MOJHUIOH YaCTOT.
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IIpakTnyeckas padora
Tema: PelieHre 5KOHOMUYECKUX 3a/1a4 C MIPUMEHEHUEM MATPHIL U CUCTEM JIMHEUHBIX YPaBHEHUM
Hean padoThl: HAYUYUTHCS pelIaTh SKOHOMHUUYECKHE 3a1aun MeTogoM Kpamepa, metogom ["aycca,
BBIUHCIIATH CE0ECTOMMOCTH MPOAYKIIMHU C IIOMOIIbIO 0OpaTHOM MaTPHIIBI.

Teoperuyeckas 4acTb
Meron Kpamepa.
ITpumep 1. Pemutsh cucremy IMHENHBIX ypaBHEHUN MeToioM Kpamepa:

2x+3y+z=2
3x+2y+z=5,
Sx—y+z=12
Haitnem onpenenurens CUCTEMbI
2 3 1
A=13 2 1[=4-3+15-10+2-9=-1
5 -1 1
Tak kak A = —1 # 0, cucrema UMeET €IMHCTBEHHOE PELIEHUE, KOTOPOE ONPEAEISIETCS 110
A1 A2 A3
dopmynam Kpamepa: x = YT T,
Haiinem onpenenurenu Al, A2, A3 1 moncTaBuM MOJydeHHBIE 3HAUYEHUS B (OPMYITBI
Kpamepa:
231 23 i
—F
A=l 2 1=13 -1 &=-1i2+il=-2 :“.r~x=—;=2
12 -3 1 i —4 &
U i
A=p 5 1=f1 3 Dzlﬂ—@=1:>3:=%=—1
s 1 0y | 10 0
L T L7 35
nAs }' -ﬁs _1
do=3 2 F|= |3 29=f\—1}{—1"ﬁ \ =17 -39-13 3B =45} - 484 =-i=r=—>=
< -1 12| |5 -1 o1z gow )

OtBer: X=2,y=-1,z=1.
Meron lNaycca.
Meron Naycca, Ha3bIBaeMbIi TaKKE€ METOAOM IOCIIEIOBATEILHOTO MCKIIOYEHUS HEM3BECTHBIX,
COCTOUT B crueayromieM. [Ipu moMoru smeMeHTapHBIX MpeoOpa3oBaHU CHCTEMY JHUHEHHBIX
yYpaBHEHUH TPUBOAAT K TAaKOMYy BHJOY, 4YToObl €€ wMarpuna u3 Kod(h(PHUIMESHTOB
OKa3ajach TpanemueBUAHON (TO ke camoe, YTO TPEYroJbHOM MJM CTYNEHYATOl) WM
0/1M3K0H K TpanenueBHIHOI (MpsaMoi xox meroaa I'aycca)
[Tpumep 2. PemuTh cucTeMy JIMHEWHBIX YPaBHEHHM, MPUMEHSISI OOpaTHBINA X011 MeToaa ["aycca:
r+y+ z=46
y+2z =18
z=73
Pemenue. B nanHo# TpaneuueBUIHON CUCTEME NIEPEMEHHAS Z OJHO3HAYHO HAXOIUTCS U3
TpeThero ypaBHeHus. [loacraBisem e€ 3HadeHUE BO BTOPOE YPABHEHHE U I1OTYyYaeM 3HAUYCHUE
IIEPEMEHOM V-
y+&E=8

y=2
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Teneps HaM U3BECTHBI 3HAUYCHMS YKE ABYX IIEPEMEHHBIX - Z 1 Y. [loacTasiseM ux B nepBoe
YPaBHEHHE U IOJIy4acM 3HAYECHHUE IEPEMEHHOM X:

x+2+3=6

=1

Taxum 06pa3oM, MOTYUUIIH PEILICHHE CUCTEMbl YPAaBHEHHIA:

[x=l; y=2 z=3)

[Ipumep 3. Ilpeanpusitue BolycKaeT NpoAYKIHIO Tpex BUAOB: P1,P2,P3 1 ncnone3yer ceippe 1ByX
TUNOB: S1 U S2. HopMBI pacxoia cbIpbs XapaKTEPU3YIOTCS MaTPUIIEH

2 3

A= (5 2), r7e Kaxabli aneMeHT ajj (1i=1,2,3; j=1,2) noka3bIiBaeT, CKOJbKO €AMHULl TPOAYKIIUH
1 4

J- TMma pacxojyeTcs Ha TMPOM3BOJCTBA CIWHHIIBI TPOAYKIMH i-ro BHaa. IliaH BhImycka

poayKIuu 3a7an Matpurieii-ctpokoit C=(100 80 130), cTOMMOCTb €TMHHIIBI KAXKTOTO THIIA CHIPHS

(meH. exn.) — MaTpuIei-cTon0IoM

B= (30).

50
Onpenenurs 3aTpaThl CHIPbS, HEOOXOAMMBIE IS IJIaHOBOI'O BBITYCKAa HPOXYKIUH, U OOILYIO
CTOUMOCTH CBIp]SH.

Pemenue. 3atpatel 1 —To cbipbs cocTaBisaroT S1=2-100+5-80+1-130=730 exn., moaTomy mMaTpuia-
CTpPOKa 3aTpaT ChIpbS S MOXKET OBITh 3alKcaHa KaK MPOU3BEACHUE

2 3
S=C-A=(100 80 130)- (5 2) = (730 980)
1 4

Torma obmast croumocts chipbst Q=730-30+980-50=70900 nmeH. en. MOKeT OBITH 3amKcaHa B
matpuuHoM BHUae Q=S-B=(CA)B=(70900).0011yt0 CTOUMOCTH CBHIPbSI MOXHO BBIYHUCIUTH U B
JIpYroM TOps[Ke: BHadalle BBIUMCIMM MATPHUI[y CTOMMOCTEH 3aTpaT ChIpbsi Ha EIUHUILY
MPOJIYKLHHU, T.€. MATPHUILY

2 3 30 210
R=A-B=(5 2]- ( ) = | 250 |, a 3aTeM OOIIIYI0 CTOUMOCTbH CHIPbSI

1 4 0 230
210
Q = C-R = (100 80 130)- <250> = (70900)
230

3ananus AJ151 NPaAKTUYECKOl padoThI

1.Pemuth cucTteMy JIMHEHHBIX ypaBHEHHI MeToa0M ["aycca:

BapuanTt Nel
3%y + X, - X3 = =5
1=2%1 + 2%, + X3 = —1
X1 —X;+3x3 = 11
Bapuant Ne2

X1 + 2%, + 4x3 = 31
5% +x, + 2x3 = 29
3% =X, + x3 = 10
2.3anaya.
BapuanTt Nel.
[Ipennpustue BoITyCKaeT NPOLYKIUIO TpeX BUAOB: P1,P2,P3 1 ucnons3yer ceipbe ABYX THUIIOB:
S1 1 S;. Hopmbl pacxo/ia ChIpbsi XapaKTepU3yIOTCS MaTPHIICH
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1 3
A=|3 1), rne xaxnpii snemeHt ajj (1=1,2,3; j=1,2) moka3pIBaeT, CKOJBKO €IMHHI]
2 4

INPOAYKIMH - TUIA PACXOAYeTCs Ha MPOM3BOJCTBA €AMHUIBI MPOAYKUMHU 1-ro Buza. [lnan
BBIITyCKa MPOAYKINH 3a7aH MaTputieii-ctpokoit C=(50 50 100), cTOMMOCTb €MHULIBI KK0TO

THUTIA CBIPHS (JIEH. €1I.) — MaTpuIleii-cTonoom B = (gg)

Onpenenuts 3aTpaThl ChIPhs, HEOOXOAUMBIE AJIS MJIAHOBOTO BBIMYCKA MPOIYKIIMH, U OOIIYIO
CTOMMOCTb CHIPBSI.

BapuanT Ne2
[Ipennpusrue BeIycKaeT NPOAYKIUIO TpeX BUIOB: P1,P2,P3 u cnionb3yeT Chipbe IBYX TUIIOB:
S1 1 Sz2. HopMbl pacxonia ChIpbs XapakTepU3yIOTCS MaTpHUIIeH

2 3
A=\{4 1|, rne xaxnaeni smeMeHT ajj (1=1,2,3; j=1,2) moka3bIBaeT, CKOJIBKO EIUHUI]
1 2

INPOAYKIHUH - TUIA PACXOAYeTCs Ha MPOM3BOJCTBA €AMHUIBI MPOAYKUMHU 1-ro Buza. [lnan
BBIITYCKa MPOAYKIMH 3a7aH Matpuleii-ctpokoir C=(30 50 50), cTouMocTh €IMHULBI Ka)K10TO

THUTIA CBIPBS (JIEH. €1l.) — MaTpuIleii-cTonoom B = (38)

Onpenenuts 3aTpaThl ChIPhs, HEOOXOAUMBIE JJIs MJIAHOBOTO BBIMTYCKA MPOIYKIIMH, U OOIIYIO
CTOMMOCTb CHIPBSI.

KoHnTpoJbHBIE BOIPOCHI
1. B uewm 3akmouaercs metoq Kpamepa?
2. B uewm 3akmouaercs meron ["aycca?
3. TlonsTne 0O6paTHOI MaTPHIIHI.
4. Kax BBIYHCIUTH c€0€CTOMMOCTD MPOIYKIIMH C TIOMOIIbI0 OOpAaTHON MaTpHILIbI?
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4 KOHTPOJIbBHO-OLHEHOYHBIE MATEPUAJIBI
JUIAA TPOMEXKYTOYHOU ATTECTALMH 110 YYEBHOU
JAAUCHUIIVIMHE «<MATEMATHUKA»

[IpenMeToM OLIGHKH SBISIOTCS YMEHUS W 3HaHUS, oOume u mnpodeccuoHalbHbIe
KoMmneTeHIMH. OLieHKa OCBOEHUS IPEyCMAaTPUBAET K3AMEH.
1. YcnoBus mpoBeeHHs —yCTHasl 1 TTMChbMEHHas GopMa.
2 BpewMsi BbIOSHEHUS 3a0aHUs] — 45 MUHYT.

IIpuMepHBbIii NepedyeHb 3aaHu

5x
1. Beruaucnuth npeaen Iim(1+3lj .

X—>00 X

2. BpuucIuTh Npenensl:

. Bt —x*+1 . X+ 2x . X*-4
a) lim—————-;0) lim—; ;B) lim— .
x20  2XT + X x>0 X°—4 x>0 X 42X
. Sinl7x
3. Beraucnuts npenen lim— .
x=>0 sin5x
. Sin5x
4. Bseraucauts npenen lim .
x—0  3X
_3x*+X
5. Berumcauts npegen lim 5 .
x>0 X° —2X

. x*-10x+16
6. Beramcnuts npenen |Irr81—8 :
X—> X p—

5X
7. HUccnenoBats ¢pyukiuio f(X) = - Ha HEIIPephIBHOCTh B TOYKE X, =6 .

8. Hccnenoats dyukimo f(X)=3x* —x° u nocrpouts ee rpadux.

10.
11.

12.
13.

14.

15.

16.
17.
18.

19.

BrrancnuTh 3Ha4€HHE IPOM3BOIHON CIIeAYIOMNX QYHKIHMN B TOUKe X, =4 :
a) f(x)=8x"-Inx;6) f(x)=x®+5x.

HaiiTi pon3BoHYI0 QYHKIHHN Y = (X4 —5x% + X)7 :
11x -8
2x+4

2x°-8

Haiitu npousBoanyio GpyHKIuu y =

Haiitn npousBoanyto GpyHKuuu Yy =€
Haiiti ipon3BoHy0 GYHKIMU Y = In(8x4 —3x° + 2).
4—x°+x* —2x

HaiiTn HeonpeaeneHHbI HHTErpal I dx
X

o o . 2 %
Haiit HeomnpeaeeHHbIN HHTErpall METOI0M 3aMEHBI IEPEMEHHOMN jX et dx.

4
Hailitn HeonpeneneHHbIi HTHTErpail METOIOM 3aMEHbI IEPEMEHHOM _[ (6X +11) dx.
Hailitn HeonpeneneHHbIi HTHTErpail METOI0OM 3aMEHbI IEPEMEHHOMN Jcos(6x —T1)dx.

Halitn HeonpeneneHHbIi HTHTErpail METOIOM 3aMEHbI IEPEMEHHOM Jsine X -COS xdXx .

3

Berauciuts onpeneneHHbli HHTerpan J.(5X +1)dx.
0
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1
20. BpIuuciiuTh onpeaeieHHbI HHTErpat J-(X —5)xdx .
0

2 2 3 4
. X° + X
21. BEIYHCIUTD ONIPEACIICHHBIN HHTETPajl IT dx
0
2 30 -1 0 3
22. Haiitu marpunryy C=3A+B, ecru A=|-2 1 8|, B=| 2 4 1
2 4 3 1 3 0

23. PemuTh cucTeMy JIMHEWHBIX YPAaBHCHUH METOJIOM OOpaTHOM MAaTPHIIHI.
24. Pemnth cucTeMy JIMHEHHBIX ypaBHEHHI 10 hopmyiam Kpamepa.
25. PemuTh cucteMy JIMHEWHBIX YpaBHEHUM MeToI0M [ aycca.

X, +3X, —2X; =4,
X +4X, = X; =7,
2X, + X, + X5 =3.
26. CKOpPOCTh JBMKEHHSI TOUKHM HM3MEHsSeTcss 10 3akoHy V =5t°+4t+2 (m/c). Haiitu nyts S,
MPONJEHHBINA TOYKOM 3a 4 ¢ OT Hayaja ABUKCHUS.
27. Berancanth 06beM Tena, MOTydeHHOTO OT BPAIICHHS (UIYpbI, OTPAHHYCHHON THHUAME Y = X°,
y=0, X=1, X=3, Bokpyr ocu OX.
28. BrunciuTh mioma s GUrypsl, orpaHHdeHHOM ImHMAME Y = X2, y=0, X=1, x=2,
IIkana oueHKH 00pa3oBaTeJIbHBIX JOCTUKEHU I

[IpoleHT pe3yIbTaTUBHOCTH Ouenka ypoBH MO/rOTOBKH
(MPaBUITBHBIX OTBETOB) 6asn (oTMeTKa) BepOaTbHEII aHAJIOT
90 + 100 5 OTJIIMYHO
75+ 89 4 XOPOIIIO
o1 +74 3 YAOBJIETBOPUTEIILHO
Mmenee 50 2 HEYIOBJIETBOPUTEIIBHO
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MUHHUCTEPCTBO HAYKH U BBICIHIETO OBPABOBAHUS POCCUMCKOU
OEJIEPALIIU
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIbHOE
YUYPEXXJEHUE BBICHIET'O OBPA3OBAHMUS
«CAHKT-IETEPBYPT CKHUH T'OCYJAPCTBEHHBIN DKOHOMUWYECKHUI
YHUBEPCUTET»
KOJLJIEJI’)K BUBHECA U TEXHOJIOI I

Paccmotpeno Ha 3acenaHnmn
DK3aMeHaIMOHHBIN OmieT No ... [IUKJIOBOW KOMUCCHUH

10 CIICHHUAJIBHOCTH

[Ipencenarens :
10 JUCIIUITIINHCEC:

Kypc: ceMectp:
« » 20 1.

TexkcT 3amanus

[IpenonaBarens N.0. Gamunus
(Tom¥ch)

K KoMIIeKTy 9K3aMEHAIIMOHHBIX OMJIETOB MIPHJIATalOTCs pa3paboTaHHBIE —TIPerojiaBaTesieM U
YTBEP)KJICHHBIC HA 3aCEIaHUH IIMKJIOBOM KOMUCCHUH KPUTEPHUH OIEHKH TI0 JTUCITUTIIINHE.

JK3aMeHallMOHHbIE BONIPOCHI

Marpuiibl, 1€HCTBUA Hal MAaTPUIIAMH.

Omnpenenurenu 1-ro, 2-ro, 3-ro nopsakos. [IpaBuio TpeyroibHHUKOB.

Onpenenurenu n-ro nopsaka. Teopema Jlamnaca.

OO6parHas MaTpuia. AJITOPUTM HaxXOXKACHUSI OOpaTHON MaTPHILIBI.

Panr martpuibl. AJIrOpUTM BBIYUCIIEHUS paHra MaTPHUIbl C MOMOIIbIO 3JIEMEHTAPHBIX

npeoOpa3oBaHuil.

Cuctema TMHEHHBIX ypaBHEeHUN. MeTon oOpaTHoit Mmatpuiibl. opmyssl Kpamepa. Meton

l"aycca.

[Ipenen ¢pynkuun B Touke. OCHOBHBIE TEOPEMBI O MpEEax.

8. Ilpemen ¢yHKIMM TpH X, CTpeMsIIeMcs K OCCKOHEYHOCTH. 3aMeyaTelbHBIC IPEICIbI.
Yucno e.

9. HemnpepbiBHOCTD (YHKIIMHM B TOUKE U HA MPOMEXKYTKE. TOUKa HEMPEPHIBHOCTU (PYHKIIHH.
Touka paspeiBa ¢pynkuuu. CBoiCTBa HenpephIBHbIX QyHKIUH. [Ipupamienue aprymenTa.
[Tpupamenue GyHKIIIN.

agrwdE

1S

~



10.

11.
12.

13.

14.

15.
16.

17.
18.
19.

20.
21.

38

IIpousBonnas  Qynkuun. uddepenuman ¢ynkuuu. [eomerpuueckuii  cMbIca
MPOU3BOAHON. MeXxaHNUYeCKUH CMBICT TPOU3BOAHOM.

Tabmuua npousBoaHbIX. [loHsTHE cnoxHON QyHKIMHN. [Ipon3BOAHAS CITIOXKHON (HYHKINU.
Cxema uccnenoBanus GpyHkmun. O061acTh onpeaeneHus GyHKIMu. MHOKECTBO 3HAUCHHIA
¢ynkunu. YerHocts u  HedeTHocTh ¢yHkumu. Hymm dyakoum. IIpomexyrku
3HAKOIOCTOsAHCTBA (yHKIMU. Bo3pacTtanue u yObiBaHue GyHKIINH, IPABUIIO HAXO0XKICHUS
IPOMEXYTKOB MOHOTOHHOCTH. TOYKHM 3KcTpeMyMa (YHKIHH, MPABHIO HAXOXKICHHS
AKCTPEMYMOB () YHKITHH.

[Ipon3BoaHble BBICHIMX NOPAAKOB. @DU3MYECKUI CMBICI BTOPOM IIPOU3BOJIHOM.
HccnenoBanue GyHKIIUH € TIOMOIIBIO BTOPOW MTPOU3BOTHOM.

[TepBooOpasnas. Heonpenenenusiii unaTerpas. OCHOBHBIE CBONCTBA HEOIPENEICHHOTO
WHTErpaa.

Tabnuua HeonpeaeIeHHBIX HHTETPAJIOB.

MeToapl MTHTErpUPOBAHUS: METO/ HEIOCPEACTBEHHOTO UHTETPUPOBAHUS; METOJT 3aMEHBI
NEepPEeMEHHO (METO MOJICTAHOBKHM ); METOJl MHTETPUPOBAHHS 10 YACTSIM.

Onpenenennblii uHTerpan. I[loHsTHE HMHTErpaibHOM CcyMmMbl. JlocTaTouyHOE YCIOBHE
CYIIECTBOBAHMS ONPEICICHHOTO HHTErpaja (MHTErpUPYeMOCTH (DYHKITHH).

OCHOBHBIE  CBOWCTBa  ONPEACICHHOrO0  HMHTerpajsa. ['eoMeTpuyecKuid  CMBICI
OIpEAEIEHHOr0 UHTErpaa.

MeTopl BEIYHMCIICHUS ONIPEACIICHHBIX HHTEerpanoB. ®opmyna Hetotona-Jleitonmua.
I'eomerpuueckue U pu3nIEcKre TPUI0KEHUS OTIPEICIIEHHOTO HHTErpaa.

DyHKIUH HECKOJIBKUX NEPEMEHHBIX. YacTHBIE TPON3BOIHBIE.

33.IlonsiTHE COOBITUS M BEPOSITHOCTH COOBITHS. JIOCTOBEpHBIE M HEBO3MOJKHBIE COOBITHSI.
Knaccuueckoe ornpeneneHne BeposITHOCTH.

34. TeopeMa croxeHust BeposiTHOCTe. TeopeMa yMHOKEHUSI BEPOSITHOCTEH.
35.Cnyuyaiinas BenmuunHa. JMCKpeTHas U HENpephIBHAS CIIyYalHbIC BEJIMYMHBI. 3aKOH

pacnpeneseHns TUCKPETHON CIIy4YalHON BEIUYHHBI.

36. MaremaTuuecKkoe OKHAaHue JUCKPETHOM CIydyalHOM BEeIWYUHBI. Jlucnepcus ciiydyaiHOU

BelnMunHbL. CpeHee KBaApaTUYHOE CIy4aliHOM BETNYMHBI

DK3aMeHAIIHOHHEIE 3aJaHus

5x
1.BerarcnuTh npenen |im(1+3lj .

X—0 X
. Bt —x+ x +2X x?—4
2.BbIuucIuTh mpeaens:a) Ilm— 6) lim ;B) lIm——w.
X—>00 2X + X X—>00 X — x—mx +2X
sin17x
3.Beruucnuth npenaen IIm—.
x>0 sm 5X
n5x
4.Bb4uciIuTh Ipesesn I|m .
x=0  3X
2
+ X
5.BeraucnuTh npeaen IImZ—.
x>0 X —2X
. x> -10x+16
6.Beraucnuts npemen lim—— .
x—8 X—8

S5X
7 Uccnenosarp ¢pyukimio f(X) = Py Ha HEIIPEePhIBHOCTD B TOUYKE X, =6.

8 Uccnenosats pynkumio f(X) =3x> —x° u nocrpouts ee rpadux.
9.BpruncnuTh 3HaYEHUE IPOU3BOJHOM ciieayromuX GyHKIUHA B TOUke X, =4:
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a) f(x)=8x*—Inx;6) f(x)=x>+5x.

10.HaiiTi npon3BoHyI0 GyHKINH Y = (X4 —5x% + X)7 :

11.Haiiti nmpou3BoAHYIO QYHKIH Y =

12.Haiiti mpou3BOAHYIO GYHKIIHH Y =€
13.HaiiTi nponu3BOAHYIO QYHKIIUU Y = |n(8x4 —-3x* + 2).

14.HaiiTn HeonpeeeHHbIA UHTErpall J-

11x-8

2x°-8

2X+4

4-x%+x%-2x N

3
15.HaliTn HeonpeneIeHHbIN HHTErpal METOIOM 3aMEHbI IEPEMEHHOMN '[ x*-e*dx.

4
16.Haittn HeonpeneneHHbI UHTETPAJl METOJIOM 3aMEHBI IEPEMEHHOMN .[ (6X +11) dx.

17.HaiiTi HeonpeneneHHbI HHTETPal METOAOM 3aMEHbI IepeMEHHON j cos(6x —1)dx.

3
18BBIuMCIUTh ONpeAeTICeHHbIN HHTETpal I(SX +1)dx.

0
1

19.BeIuuCcINTh ONpE/IeIICHHBIN HHTETPaj _[ (x=5)xdx.

2
20.BprancianTh onpeeneH bl HHTErpai '[

0

0

2x3 + x4

dx

21.CKOpOCTb BMKEHHS TOUKH U3MEHSETCS 110 3aKOHY V =5t% + 4t +2 (m/c). Haiitu myTs S,

MPOMIEHHBIN TOUKOM 3a 4 ¢ OT Hayasa JABH>KCHHUS.

22 .Berauciauth 00beM TeNna, TMOJYYSHHOTO OT BpalleHHUs (PUTrypbl, OTpaHUYECHHON JMHUSIMH
y=x% y=0, x=1, x=3, Bokpyr ocu OX.

23.BpIUMCIIUTE MIOMAAbL GUIyphl, OrpaHHYeHHOM MuHuamu Y = X°, y=0, x=1, x=2.

24 Pabounii 00CTyKUBaeT TpH CTaHKA. BeposTHOCTH TOTO, YTO B TEYCHHE Yaca CTAHOK HE
TpeOyeT BHUMaHUs pabouero, paBHa mjs nepBoro cranka 0,9, mis Broporo — 0,8, mis
Tpetbero -0,85. HaliTu BeposATHOCTH TOTO, YTO B TEUEHHE Yaca XOTS Obl OAMH CTaHOK

noTpeOyeT BHUMaHUs pabodero?

25.Cnyuaiinas BennunHa X pacnpeesieHa o 3aKOHy

Xi

0,5

1

15

pi

0,2

0,3

0,4

Haiitu MatremMaTHueckoe OXKUaHue

26 CnyvaitHas BenuurHa X pacrpeziesieHa 1Mo 3aK0HY

CIy4ailiHOM BEITUYUHBI X.

Xi

1

3

4

pi

0,2

0,5

0,7

Haiitu nucrniepcuro ciaydailHOM BEIUYUHBI X.

27 11 BBIOOPKH, PEJICTABICHHON CTATUCTUUECKUM PSIIOM ONPENIEUTh CpeIHEE 3HAUCHHUE.

7 10 15 20 25
7
ni 4 6 4 2

281151 BLIOOPKH, IPEICTABIICHHON CTATUCTUYECKUM PSZIOM OTNPEICIIUTH TUCIIEPCHIO.

Xl

15

16

18

19

ni

1

4

5

2
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29.B maraszun moctynuio 30 HOBBIX TEJIEBH30POB, CPEOH KOTOPHIX 5 MMEIOT CKpBITHIE
nedextsl. Haynauy orOupaercs o1uH TeneBu3op A1 npoepku. KakoBa BEpOSITHOCTH TOTO,
YTO OH HE UMEET CKPBITHIX Je(PEeKTOB?

30./[Ba paBHOCHJIBHBIX IIAXMATUCTAa MIPAOT B IIaXMaTbl. YTO BeposATHEE: BBIUIPATh JIBE
MApTUU U3 YETHIPEX WM TPU U3 IECTH ( HUUbHU BO BHUMaHHUE HE IPUHUMAIOTCA)?

[[Ixana oreHKu 0Opa30BaTEIbHBIX JOCTHKCHHI

ITpOIIEeHT pe3ynbTaTUBHOCTH Ouenka ypoBHs NOArOTOBKH
(MpaBUIILHBIX OTBETOB) 6asmn (oTMeTKa) BepOaTbHEII aHAJIOT
90 + 100 5 OTJIIMYHO
75+ 89 4 XOPOIIIO
51+ 74 3 VIOBJIETBOPUTEITHHO
MeHee 50 2 HEYNOBIETBOPUTEIILHO

Ouenka
IK3aMeHa

TpeOoBaHMs K 3HAHUAM

«OMJIUYHO»

OneHkKa «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIIM OH TJIyOOKO U IMPOYHO
YCBOMJI ITPOrPaMMHBII MaTepuall, HCYEPIIBIBAIOLIE, T0CIEI0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JIaraeT, yMEeT TECHO YBSI3bIBATh TEOPHUIO C
MPAKTUKOH, CBOOOIHO CIPABIISIETCS € 3a]]auaMH, BOIIPOCAMU U IPYTUMHU BUAAMU
MIPUMEHEHHUSI 3HAHWUM, TPUYEM HE 3aTPYAHAETCS C OTBETOM IIPU BUJAOU3MEHEHUN
3aJJaHU{, UCIOJB3yeT B OTBETE MaTepuan MOHOrpadu4ecKoil JUTepaTypshl,
MPaBWJIbHO OOOCHOBBIBAET MPHUHITOE pEILIEHHE, BIAAEET Pa3HOCTOPOHHUMH
HaBbIKAMH U MIPUEMaMH BBIMIOJHEHHUS MPAKTUUYECKUX 3aad.

«xopouto»

OrneHka «XOpOoIIO» BBICTABIISAETCS CTYAEHTY, €CJIM OH TBEPAO 3HAET MaTepHuall,
IPaMOTHO M IO CYIIECTBY H3JIaracT €ro, He JOIyCKas CYIIECTBCHHBIX
HETOYHOCTEH B OTBETE€ HA BOIIPOC, NMPABUIBHO NPUMEHSAET TEOPETHUECKUE
MIOJIOKEHHs TIPU PEIICHUM TIPAKTHYECKUX BONPOCOB M 3a1ad, BIIAJEET
HE0O0XOAMMBIMU HaBBIKAMH M TPUEMAMH WX BBHITIOTHEHUSI.

«y00871eme0
PUMENbHOY

OneHka «yAOBIETBOPUTEIBHO» BBICTABISECTCS CTYIEHTY, €CIIM OH HMEEeT
3HaHUS TOJBKO OCHOBHOI'O MaTepHalia, HO HE YCBOWJI €ro JieTajel, JOmycKaeT
HETOYHOCTH, HEIOCTAaTOYHO TMpaBWIbHBIE (OPMYIUPOBKH, HaAPYLICHUS
JIOTUYECKOU TOCIIEIOBATEILHOCTH B W3JIOKEHUHU MPOTPAMMHOI0 MaTepHaia,
WCIBITHIBACT 3aTPYAHEHUS MIPU BBIIIOJHEHUH MPAKTUYECKUX paboT.

«Hey00e81eme
OpUMeNbHOY

OrneHka «HEeyTOBIETBOPUTEIHHOY BBHICTABISIETCSA CTYICHTY, KOTOPBIM HE 3HAET
3HAYUTENBHON YacTH MPOrpaMMHOr0 MaTepuaia, JOMYCKaeT CYIEeCTBEHHBIE
OITMOKH, HEYBEPEHHO, C OOJIBITUMU 3aTPYIHEHUSMH BBIMTOTHSIECT IPAKTHUECKUE
pabotsl. Kak mpaBuiio, olieHKa «HEYIOBIETBOPUTEIHHOY CTABUTCS CTYIEHTaM,
KOTOpbIE HE MOTYT MPOJIOJDKUTH 00yueHue 0e3 MTOMOTHUTENbHBIX 3aHATHN 1O
COOTBETCTBYIOIIEH AUCLIUILIIHE.
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[Ipunoxenue

Koaunduxarop (mpuMepHbIil NepevyeHb) OLEHOYHbIX CPEICTB sl OUECHKH
OBHsA ¢OPMHUPOBAHHOCTH KOMIIETEHIIMH

3HAHUM, YMEHUN U Y

Ne n/n
Koo
OYEHOUHO20
cpedcmea

Tun oyenounozo
cpedcmea

Kpamras xapakmepucmuka oyeHouHo20o
cpedcmea

Ipeocmasnenue
OYEHOUHO20 Cpedcmed
6 ponoe

1. Jenoas W/ WIn

posieBast urpa

CoBmecTHast JIeSITeIbHOCTD TPYIIIbI
oOyJalomuxcss W OpernojasaTeis — Moj
yIpaBlieHHEM MperojaBaTeis ¢  LENbIo
pemieHHs y4eOHBIX W TPOQECcCHOHATBHO-
OpUEHTHUPOBAHHBIX 3aJad IYyTEM HIPOBOTO
MOJICIIUPOBAHMsI  pealibHOH  TPOOJIEeMHOM
cutyaruu. [lo3BONIICT OIICHUBATH YMCHHE
aHAM3UPOBaTh W pellaTh  TUIMUYHBIC
po(eCCHOHATIBHEIC 3a/1a9U

Tema (mpobnema),
KOHIIETIIUS,, PO U
0’XKMJAEMBIN pe3yabTaT

PaznoypoBHeBbIe
ydeOHbIe 3a1a9d 1
3amaHus

PasnmuuaroT 3amauu v 3a1aHus:

a) PErpOLyKTUBHOTO YPOBHSI, MO3BOJISIOIIIEC
OLICHUBATh U IMATHOCTUPOBATH 3HAHHE
(hakTHueckoro Marepuaa (6a3oBble IOHATHS,
NTOPUTMEL, ()aKTHl) U YMEHHUE MTPABUILHO
HCIIOJIb30BaTh CIELUATbHbBIC TEPMUHBI U
MOHSTHS, Y3HaBaHHE OOBEKTOB H3YUCHHUS B
paMkax ornpe/esICHHOTO pas/iena
JTUCIIATUTHHBL,

0) peKOHCTPYKTUBHOT'O YPOBHH,
TMO3BOJIAOIIHUE OLICHUBATHL U JUATHOCTUPOBATH
YMEHUA CUHTE3UPOBATh, AaHAJIU3UPOBATD,
00001aTh (GAKTUUECKHH 1 TEOPETHYECKHUH
MaTepuai ¢ GOpMyTUPOBAHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM TIPUYUHHO-
CJIC/ICTBEHHBIX CBSI3CI;

B) TBOPUYECKOI'0 YPOBHSI, O3BOJISIOIUEC
OLICHUBATh U TUATHOCTUPOBATH YMEHHUSI,
MHTErpUPOBATh 3HAHUS PA3IUYHBIX 00JIaCTeH,
apryMEeHTHPOBATh COOCTBEHHYIO TOUKY
3peHust

Kommaekr
Pa3HOYPOBHEBBIX 33734
M 3aJIaHHuH

3. PacuetHo-
rpaduyeckas
pabora

CpencTtBo MpOBEPKHM yMEHUH IPUMEHSTh
MOJTyYeHHBIC 3HAHUA o 3apaHee
ONpENEIeHHON METOAUKE AN pelleHHs 3a1au
WIN 33/laHA{ TI0 MOAYJIIO WJIM JTUCLUILIMHE B
LEJIOM.

KommnekT 3aganuii 1is
BBIITOJIHCHHSI PACYETHO-
rpadudeckoit paboThI

4. Pedepar

IIpoayKT caMOCTOATEIbHOM pabOTHI CTYICHTA,
MIPEACTaBIAIONINI CO00M KpaTKoe M3JI0KEHUE
B MIMCHMEHHOM BH/JI€ IOJYYCHHBIX PE3yIbTAaTOB
TEOPETHYECKOTO  aHajH3a  ONpEACICHHON
TEMBI, TJI€ AaBTOP  pAacKphIBaeT  CYyTb
HCCIIeyeMOoit poOIeMEl, TIPUBOJTUT
pa3NUYHBIE  TOYKM  3pEHHs, a  TaKKe
COOCTBCHHBIC B3IJISAIBI HA HEE.

Temsl pedepaToB

5. Joxknan,
coo01IeHHE

[IpoayKT caMOCTOATEIbHOM pabOTHI CTYICHTA,
MIpeACTaBIS IO coboii myOIMIHOE
BBICTYILICHHE o MIPEICTABICHUIO
MOJTYYCHHBIX pe3yJIbTaToB peleHust
ONPEJCIICHHOMN TEMBI.

Temnr
COOOIIEeHMIT

JIOKJIAJIOB,

6. Tect

CpencTBo KOHTPOJISI, HAMPABICHHOE Ha
MPOBEPKY YPOBHS OCBOCHHUSI
KOHTPOJIUPYEMOT0 TEOPETHIECKOTO U
MPaKTHYECKOT0 MaTepuaa mno

Donp
3aJIaHuHA

TCCTOBBIX
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UIaKTHIECKUM CIMHHIAM JACIHTITAHb HITH
npodeccronanbHoro Mmoayis. Cucrema
CTaHIaPTU3UPOBAHHBIX 3a/[AHUH,
MO3BOJISIOINAS ABTOMATU3UPOBATH MPOIIEAYPY
HU3MEPEHUS YPOBHS 3HAHUI U YMEHUIA
0o0yyaromuxcs

[pakTuyeckue DT0 3amaHMsi, C TMOMOINBI0 KOTOPhIX Yy | Bumel:  HaOmoncHwe,
paboTsI yyamuxcs (QOPMHPYIOTCS W Pa3BUBAKOTCSA | U3MEPCHUE, OTIBIT,
(nmpaktuueckoe MPaBUIIbHbBIC PAKTHYECKUE JCUCTBHSI. KOHCTPYHUPOBaHHUE H JIp.
3a/1aHNe) 3aIaHus TS
MIPAKTUIECKUX paboT
HaGmonenue WHcTpymeHT cObopa nHbOpMAITUH JIs enb, 00bEKTHI
YCTaHOBIIEHUS (PaKTOB HaOoIeHus1, oOpaser|
JCTa IS
(uKcupoBaHus
pe3yIbTaToOB
HaOJIIO e HHS
Dx3aMeH Brurouaer B ce0st mepeueHb BOMPOCOB 1m0 Y/ | KOMIIOHOBKa

BAapUAHTOB, OHUJIETHI
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